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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOrOo Kypca «I'eomeTpus» 0a30BOrO YpOBHS IS
oOyuarommmxcs 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepanibHOroO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00IIero oopa3oBaHus,
C yd€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHMM, TPEIBABIIEMBIX K
MaTeMaTU4eCKOMy oOpa3oBaHUI0, U TpaJAUIUid POCCHIICKOr0 00pa3oBaHMs.
Peanmuzanus nmporpaMMbl 00€CIICUMBACT OBJIAJICHUE KIHOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO pPa3BUTHS
JMYHOCTU 00YUYaIOIIIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpPUHM Ha YPOBHE CPENHEr0 OOIIEro
o0Opa3oBaHus O00YCIOBIEHA MPAKTUYECKOM 3HAUYUMOCTHIO METANpeIMETHBIX H
OPEIMETHBIX PE3YJbTATOB OOYYEHMsI T€OMETPUU B HAlpaBICHUU JIMYHOCTHOTO
pa3BuThs oOyvaromuxcs, (GopMupoBaHusi (YHKIMOHAIBHOW MAaTEMAaTHUYECKOU
IPaMOTHOCTH, U3YYEHUS IPYruX Y4eOHBIX TUCUUIUIMH. PazBuTue y oOydaromuxcs
IPABWIBHBIX MPEJACTABICHUNA O CYHIHOCTH M HPOUCXOXKICHHH TI'€OMETPUYECKUX
aOCTpaklMii, COOTHOIIEHUH PEATBHOTO M HUICAIBHOIO, XapaKTepe OTPaKeHUs
MAaTeMaTH4YECKOW HAYKOW SIBJIEHUU U IIPOLIECCOB PEATIBHOI'O MUPA, MECTE T€OMETPUU
B CUCTEME HayK U POJIM MATEMATHYECKOr0 MOJECIUPOBAHNS B HAYYHOM MO3HAHUU U
B IIPaKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIUXCS, a
TaKXK€ KayecTB MBIIUICHUS, HEOOXOAMMBIX MJisi aJanTallid B COBPEMEHHOM
obiecTse.

['eomerpus sABisseTCA OIHUM M3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedynBaeT BO3MOMKHOCTb H3YYEHHS Kak
JUCUUIUINH €CTECTBEHHO-HaYYHOM HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbIlUIeHHE, (GOpMUpYEeMOE TMPU HU3YYEHUU OOYYaroIIMMHUCS
HNOHATUIHBIX OCHOB I'€OMETPUU U ITOCTPOCHUU LENOYKH JIOTHYECKUX YTBEPIKICHUN
B XOJ€ pEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIaTh M ONPOBEPrarh
TMIIOTE3bl HEIOCPEICTBEHHO HCIIOJIB3YIOTCSA IPU PEIICHWH 33a1a4 €CTECTBEHHO-
Hay4HOI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHe OpUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCEX 00acTAX NEATeNbHOCTH uesoBeka. OpueHTalus uyejloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COUUaJIbHOro ObITHs, (opma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOIO IMO3HAHUS W aKTHMBHOIO
npeoOpa3oBaHusi  JeHCTBUTENbHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
o0pazamu 0ObEIMHSET pa3Hble BUAbI yueOHOU U TPYAOBOM NeSTEIbHOCTH, SBISETCS



OIHUM U3 TpodecCHOHATbHO BAXKHBIX KayecTB, IMOITOMY akTyajbHa 3ajiaya
(GopMupoBaHUs Yy  OOy4alOUIMXCS  NPOCTPAHCTBEHHOTO  MBILIUIEHUS KAk
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJrOTOBKE K MPAKTUYECKOM IEATEIbHOCTH 10 MHOTUM HalpaBICHUSIM.

[lenb ocBoeHus mporpamMMbl yueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00y4deHusi — 001meo0pazoBarebHOE UM OOIIEKYJIbTYPHOE pa3BUTHE
oOydJaromuxcs yepe3 ooecrnedeHrne BO3MOXKHOCTH TPUOOPETEHUS M UCTIOIh30BaHUS
CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUW M  JEUCTBHUM, cCHerupUIHBIX
reOMETPUH, BO3MOXKHOCTH  YCIIEUIHOT'O  TPOJOJDKEHUS  00pa3oBaHUs IO
CHEIMATbHOCTSIM, HE CBSI3aHHBIM C MTPUKJIATHBIM UCIIOJIF30BAHUEM TE€OMETPHUH.

[Iporpamma mo reoMerpun Ha 0a30BOM YpOBHE MpeAHA3HAUYECHA IS
O0y4aroUMXCsl CPeIHEN HIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOTO 00Iero obpasoBanus. Takum obOpazom, oOydaromniuecs Ha
6a30BOM ypOBHE JOJKHBI OCBOUTH OOIIIME MaTeMaTUYECKUE YMEHUs, CBI3aHHBIE CO
cnenu@UKoil reOMETpUU U HEOOXOUMBIE JJI KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3Toro, oH1 HUMEIOT BO3MOKHOCTh U3yYUTh T€OMETPHIO OoJee TITyO0Ko, eciu
B JaJbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B TEOMETPHUECKHX 3HAaHUAX B
npo¢eCCUOHANBHOMN 1EATENbHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX  3ajad. llpuopuTeTHbIMH 3aJauyaMud  OCBOEHMSI  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBISIOTCS:

e (opMUpOBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (hopMUpOBaHUE MIPEACTABICHUS O MHOTOTPAaHHUKAX U TETaX BPAILICHUS KaK
O Ba)XHEHMIINX MaTeMaTHYECKUX MOJENSAX, MO3BOJISIIOIIMX OMUCHIBATH U
U3y4aTh pa3HbIe SIBIICHUS OKPYKAIOIIEro MUPA;

e (opMupOBaHHE YyMEHHUs paclo3HaBaTh HA YEpTeXKax, MOJACIAX U B
peaTbHOM MHUPE MHOTOIPAaHHUKY U Tella BPalCHUS;

e OBJAJICHHME METOJAMH PEIICHUS 3aJa4 Ha MOCTPOCHMS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHre yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSTUSIMH O
MHOTOTPaHHUKAX M TeJlaX BPaIlleHUsI U MX OCHOBHBIMH CBONCTBaMU;

e OBIQJCHUE  QITOPUTMAMH  pCEIICHWs  OCHOBHBIX  THIIOB  3ajady;
¢opMupoBaHUE yMEHHUS IPOBOJUTH  HECIOXKHBIE  JIOKA3aTEIbHbIC
paccyXIeHusT B XOJle¢ PEIICHHs] CTEPEOMETPUYECKUX 3afad M 3a1ad C
PAaKTUYECKUM COJIEpP’KaHUEM;

e Pa3BUTHE MHTEIEKTYaAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaroluxcs,
MO3HABATEILHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTHUYHOCTH
MBIIJICHHUS;



e (opmupoBanue QYHKIIMOHAIBLHON IPaMOTHOCTH, PEJIEBAHTHON r€OMETPUH:
YMEHHUE PACIIO3HABATh MPOSBICHUS T€OMETPUUECKUX OHATU I, OOBEKTOB U
3aKOHOMEPHOCTEW B pEaIbHBIX XKU3HEHHBIX CUTYAlUSX U MPU U3YYCHUU
JIPYruX  y4eOHBIX  MPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEpHOCTEN, (DOPMYIUPOBATh UX HA SI3bIKE TEOMETPUU U CO31aBaTh
r€OMETPUYECKUE MOJENH, TNPUMEHITh OCBOEHHBI T'€OMETPUYECKHI
anmapatr A perieHus PaKTUKO-OPUEHTUPOBAHHBIX 3a;ad,
MHTEPIPETUPOBATH U OLIEHUBATH MOJIYyYEHHBIE PE3YIIbTaThI.

OTIUYUTENH HON OCOOCHHOCTHIO MPOTpPaMMbl SIBIISIETCSI BKJIIOUEHHE B KYpPC
CTEpEOMETPHUH B HaYaJle €ro U3y4yeHus 3a/1a4, PelaeMbIX Ha yPOBHE UHTYUTHUBHOIO
MO3HAHMs, U ONpeneiaEHHBIM 00pa30M OpraHM3OBaHHAs pabdoTa HajJA HUMH, YTO
CHOCOOCTBYIOT ~Pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOI'O MBILIUICHHUS,
CTUMYJIMPYET MPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JAIbHEHIIEMY
M3YYEHUIO MPEAMETA.

[Ipennourenue oTAAETCS HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
MMPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4Jaluxcs B Kypce CTEpEOMETPUH ITPOBOAUTCS 3a CUET PEILIEHUS 3a/1a4 Ha CO3JaHue
MIPOCTPAHCTBEHHBIX OOPa30oB W 337a4y Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oopazamu. Co3ganue oOpa3za MPOBOJUTCS C OMOPOM HA HAMISIHOCTH, a
OIEpUPOBAHKE 00PA30M — B YCIOBHUSAX OTBJICUEHUS! OT HAIVIAHOCTH, MBICIEHHOTO
MU3MEHEHMS €r0 UCXOAHOIO COLEPIKAHU.

OcHoBHBIE cojiepxaTreiibHble TUHUU Kypca «['eometrpum» B 10—-11 kmaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenenseTcs: He TOJIbKO MO COAep X aTeIbHbIM JTUHUSAM, HO U 110 rojlaM 00y4eHHUsI
Ha ypOBHE CPETHEro O0IIero o0pa3oBaHusI.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTam
OCBOEHHUsI paboyeill mporpamMmbl, pacnpelei€HHbIM [0 TojJaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJAJEHUE T'E€OMETPUUYECKUMH
MOHATUSIMU U HABBIKAMH OCYIIECTBISJIOCH MOCIEN0BATEIbHO U MOCTYIATENBHO, C
COOJIIOZIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYYaIOLIMXCs, pacUIupss H
yriayoisis e€, 00pa3yst IpOYHbIe MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpum oTBoauTCs 2 4aca B Henemo B 10 kiacce u 1 yac B
Henento B 11 kiacce, Bcero 3a nBa roga o0ydeHus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TIOHSITUA  CcTepeoMeTpuu. Touka, Tmpsmas, IUIOCKOCTbD,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
napajuleJbHbIE W CKpelIMBaroIuecss mnpsaMble. [lapaminenbHOCT NPAMBIX U
IJIOCKOCTE B IPOCTPAHCTBE: IApAJUICNIbHBIE NPSAMBIE B  IPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTJBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJI MEXAY IpPSAMBIMH B IIPOCTPAHCTBE.
[TapanmenbHOCTh MIIOCKOCTEN: MapaJUIeNIbHBIE INIOCKOCTH; CBOMCTBA MAPAJIIEIbHBIX
wiockocte. [Ipocreifine nmpocTpaHCTBEHHbIE (PUTYPHI Ha MIIOCKOCTU: TETPAdIP,
KyO, mapajuiesienumes; HOCTPOCHUE CEYEHUN.

[lepneHIUKYIAPHOCTD MPAMON U IUIOCKOCTH: MEPNEHAUKYISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIbHBIE W NEPHNEHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MIEPIICHAUKYJISIPHON IIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MEXAY NPSAMOU U
IJIOCKOCTBIO;  JABYTPAaHHBIA  yrojd, JIMHEWHBIM Yrojl JABYTPaHHOIO  yria.
[IeprieHAUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSHUE
OT IPSIMOM 10 MIIOCKOCTH, TPOEKIIHS (PUTYPHI HA TUIOCKOCTh. [leprneHauKynsipHOCTb
IUIOCKOCTEU: MPU3HAK MEPHEHAUKYISAPHOCTUA ABYX IUIOCKOCTEN. Teopema o TpEX
NepHeHIUKYIspax.

MHororpaHHuKu

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKU; Pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHHS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBL. [lapamenenunen, PSAMOYTOJIbHBIN
napajuieJienuren U ero coiictBa. Ilupammupaa: N-yronpHas nmupamMuaa, TpaHd U
OCHOBAHHE NMUPAMU/JIbl; OOKOBas U MOJHAS TOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHupaMuia. OIJIEMEHTbl Npu3Mbl M nupamuabl. [IpaBuiibHbIE
MHOTOTPAaHHUKH: TOHSTHE MPaBUILHOIO MHOTOTpAaHHMKA; MpaBUJIbHAS MpHU3Ma U
npaBujbHAs MUPAMUA; MpaBWIbHAs TPEYrojbHas MNUpaMUIa W TPaBUIbHBIN
TeTpadap; Kyo0. llpencraBrneHue o NPaBUIIBHBIX MHOTOTPAHHHMKAX: OKTadIp,
nonexa’ap v ukocasap. CeueHust npu3Mbl U TUPAMHUIBI.

CumMeTpus B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJEMEHTHI CHMMETPHUU B MUPAMUIAX, ApaJUICIICTANIENAX, TPABUIbHBIX
MHOTOI'PAaHHUKAX.



Bbluucienue 3JeMEHTOB MHOTOTPAHHHMKOB: pEOpa, JauaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJI0LIa1b OCHOBaHMH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOI pu3Msbl. [Inomaas
OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABWILHON MHUPaMUIbI, TEOpeMa o
miomaau yceu€éHHou nupamuibl. [lonsarue 06 00béme. O0bEM MUpaMuIbl, IPU3MBI.

[Tono6ubie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

11 KVIACC

Tena Bpamenust

Hunuuapuueckast IIOBEPXHOCTb, oOpasyroliue UWJIMHIPUYECKOU
MOBEPXHOCTH, OCh LMJIMHAPUYECKON MOBEpXHOCTU. [{unuHap: ocHOBaHHS U
OOKOBasi TMOBEPXHOCTh, OOpasylomass M OCh; IUIOMAah OOKOBOH | TOJTHOU
MOBEPXHOCTH.

KoHnueckass moBepXHOCTb, 00pa3yrollue KOHHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHMYECKOW moBepXHOCTH. KOHyC: OCHOBaHUE U BepIIUHA, 00pa3yromast
1 OCb; IIJIOIIA/1b OOKOBOM 1 MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolne
Y BBICOTA; OCHOBaHMUS U OOKOBAsI IOBEPXHOCTb.

Cdepa u map: 1meHTp, paguyc, ITUAMETpP; IJIOMAAb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxeHue cepbl U IUIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
10 Ib Cepsl.

N3o0pakeHnue Tes BpalieHus Ha TII0CKOCTH. Pa3BEpTka MWIMHApPA U KOHYCA.

KomOunaruu Ten BpalieHuss 1 MHOTOTpaHHUKOB. MHOTOIpaHHU K, OTMCaHHBIN
okoJ10 cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK, WJIHM TEJIO BPAIICHUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00béEME
NPSIMOYTOJIFHOTO Tapajuienenunena u cieactsuss u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomaas chepsl.

[lono6ueie Tema B mpocTtpaHcTBE. COOTHONIICHHS MEXIY IUIOMAIIMHU
MOBEPXHOCTEMN, 00BEMaMU MOAOOHBIX TEIL.

Ceuenus nuiarHapa (mapajuiebHO U NePIEeHIUKYISIPHO OCH), CEYEHHUS KOHYyCa
(mapanyieabHOE OCHOBAHUIO M MPOXO/SIIEE YEPE3 BEPIIMHY), CEUCHHUS 1Iapa.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0ckoCTH U B mpocTpaHcTBe. CII0XKEHUE U BBIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4Kciio. Pa3nokeHnue BekTopa no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. [IpaBuno mnapamwienenunena. PemeHue 3amay, CBA3aHHBIX C
NPUMEHEHUEM TIpaBUJl ACUCTBUM € BekTopamu. lIpsmoyroneHas cucrema
KoopauHat B mpocrtpaHcTBe. KoopauHatel Bekropa. I[Ipocrenmme 3amadn B
KoopAuHaTax. Yroil Mexay Bekropamu. CKalsgpHOE NPOU3BEIECHUE BEKTOPOB.



Breraucnenue YIJII0B MCKAY IPAMBIMU U IINIOCKOCTSAMHU. KOOpI[I/IHaTHO-BGKTOpHHﬁ
MCTOI IIpU PCIICHUN I'COMCTPUYCCKUX 3a1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE PE3yNIbTAaThl OCBOEHUS MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremMaTuka» XapakTepHU3yIOTCs:

I'paxknanckoe BocmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOI'O WIEHAa POCCHUHCKOr0 OO0IIEeCTBA, MPEICTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MpOLEYp TPakKIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUH C HX
(GYHKIHUSIMHU 1 Ha3HAYECHUEM.

IIaTpuoTrnyeckoe BoCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IpakIaHCKON UJIEHTUYHOCTH, YBAKEHUS K
MPOLUIOMY U HACTOSILIEMY POCCUKCKOW MaTEMAaTHUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
K HCIIOJNb30BAaHUIO 3THUX JOCTHKEHUH B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;

c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTHYECKOTO  IOBEACHMUS,
CBSI3aHHOT'O C TIPAKTUYCCKUM PUMCHCHUEM JOCTIKCHUIA HAYKH M JACATEIBHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO Oy TYIIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOUIEHUEM K MHUPY, BKIIOYas ICTETUKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PacCyKIESHUH; BOCIPUUMYHUBOCTHIO
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

DuznyecKoe BOCIHUTAHME:

chOpPMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MAaTEeMAaTHYECKUE 3HAHUS B
MHTEpecax 370pOBOro U 06€30MacHoro oopasa >KU3HU, OTBETCTBEHHOI'O OTHOIICHHUS
K CBOEMY 3JI0POBBIO (3J0pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXXUM 3aHATUU U
OTJIbIXa, peryisipHas pu3nyeckas akTUBHOCTB); (PU3MUECKOT0 COBEPIIIEHCTBOBAHMSI,
TIPH 3aHATHSX CIIOPTUBHO-030POBUTEIHHON JIEATETHLHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYNy, OCOBHAHUEM IICHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbIM  chepam  mpodeccHOHANLHOM  JEATENIbHOCTU,  CBSA3aHHBIM €
MaTeMaTUKOW W e€ TMPUIOKEHUSMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccuu U pearm30BbIBATh COOCTBEHHBIC JKW3HEHHbBIC IUIAHBI;
FOTOBHOCTHIO W CIIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO W



caM0o00pa30BaHUIO Ha TMPOTSKEHUU BCEH J>KM3HU, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUM MTPAKTUYECKUX 3a7a4 MAaTEeMaTUYECKON HAITPABIEHHOCTH.

IKOJI0rn4ecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO JKOJOTHYECKOW KYJIbTYphl, TOHUMAHUEM BIIMSHUS
COLMAIIBHO-KOHOMHMYECKUX MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLIMAIBLHOU
Cpenpl, OCO3HAaHHEM TJIOOATLHOIO XapakTepa OSKOJIOTHYECKHX  IMpodiieM;
OpUEHTAllUE Ha TMPUMEHEHHE MATEMAaTUYECKUX 3HAHWMW U1 PELICHUS 3aJay B
00J1aCTH OKpY>Karolel cpeibl, IITaHUPOBAHUS TTOCTYIKOB U OLICHKH UX BO3MOXKHBIX
ITOCJIEACTBUM JJISI OKPYKAOUIEN CPEIBL.

I{leHHOCTH HAYYHOI' 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKl U  OOIIECTBEHHOW TPAKTHUKH, MOHUMaHUEM
MaTeMaTH4eCKoM HayKu Kak cdepbl 4YelOBEYECKOW AesTEeIbHOCTH, JTaroB e&
Pa3BUTHS W 3HAUUMOCTH JUIsI Pa3BUTHS LMBWIW3ALHUM; OBJIAJCHUEM SI3BIKOM
MaTE€MaTUKU W MaTeMaTUYECKON KyJbTypOoHW KaK CpPEACTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYLIECTBJISITh MPOCKTHYKD W HCCIEAOBATEIIBCKYIO JEATEIbHOCTh
WHJAUBHUIYAJIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHbIe pe3yJbTaThl OCBOSHHUS IMPOrpPaMMbl YU€OHOTO TIpeIMeTa
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLICMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OetCMBUAMU.

1)  Vuueepcanvuvie  noznasamenvHvle  Oelicmeus,  0becnevusarom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECco8 obyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYHCAIOWe20  Mupa;  npumeHenue  J102UYeCKUXx,
uccnedosamenbCKux onepayuil, ymeHnutl pabomams ¢ uHgpopmayueti).

Ba3oBble Jornueckue aeCTBUA:

e BBIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTHICCKUX
OOBEKTOB, TOHSTHIA, OTHONIICHUH MEXIY TOHATHUAMHU, (POPMYIHPOBATH
OTIpENCIICHUs] ~ TOHSATHH; yCTAHABIMBATh  CYIIECTBEHHBIH  IMPU3HAK
KJIacCU(UKaIlMU, OCHOBaHUS i1 OOOOIIEHHS U CpaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpPWHUMATh, (GOPMyIUPOBATH M  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATENIbHBIC, €IWHUYHBIC, YacCTHBIE U OOIIHE;
YCIIOBHEIE;

e BBIBISATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunsi B (akTax, JaHHBIX, HAOIOMCHUSIX W YTBEPKIACHHUIX,
npeajiaraTb KpUTEPUH JIJIS BBISSBICHHS 3aKOHOMEPHOCTEH U TPOTHBOPEUHNI;



e JleNaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHUM, YMO3aKIJIIOUCHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITETTHHO J0Ka3aTeIhCTBA MaTeMaTHIeCKUX
YTBEPKJAEHUHN (MPSIMBIE U OT MPOTHUBHOIO), BHICTPAUBATH APT'yMEHTAIIHIO,
MPUBOJIUTH TPUMEPBI W KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBCHHBIC
CYXXJICHUS Y BBIBOJIBI;

e BBIOMpATH CMOCOO perieHusi yd4eOHOM 3amadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOMpATh HaubOojIee TMOAXOMSIIIMNH C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPUEB).

Ba3zoBrnle ucciienoBarejLcKue 1eHCTBUA:

e HCIOJH30BaTh BOMPOCHI KAK MCCIIENIOBATEILCKUN MHCTPYMEHT IMO3HAHUS,
dbopmMynupoBaTh BOMPOCHI, (UKCUPYIOUINE TPOTHBOpPEUHE, MpodIeMy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBATH  TUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICZIOBAHUE 10 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
O0BEKTa, SBJICHHS, TIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH  MEXKITY
00BEKTaMH, SBJICHUSIMHU, POIIECCAMMU;

e CAaMOCTOATEJLHO (POpMYIUPOBATH 00OOIIEHUS U BBIBOJIBI MO pe3ybTaTaM
MPOBEEHHOTO HAOIIOACHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BLIBOJOB U O00OIICHUH;

e TMPOTHO3UPOBATH BO3MOXKHOE DPAa3BUTHUE TMPOIECCA, a TAKXKE BBIABUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

e BBIABIATH JeUIUTH HH(DOPMAITNH, TaHHBIX, HEOOXOAMMBIX JJII OTBETA HA
BOMNPOC U JJIs PEIICHUs 3aa4uH;

e BBIOMpaTh UWH(OpPMAIIMIO W3  HCTOYHUKOB  PA3NIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

e CTPYKTYpUPOBaTh HH(POPMAIIHIO, MPEACTABIATH €€ B Pa3IMUHBIX (PopMmax,
WJUTIOCTPUPOBATh TpaduyecKy;

e OIICHUBATH HaJA&KHOCTD uHbopmaru o CaMOCTOSITEIHO
chOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHblIE  Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oowmenue:

e BOCHPHHUMATH U POPMYIUPOBATH CYKIEHUS B COOTBETCTBUH C yCIIOBUSIMH
1 TIEJISIMH OOIIICHHMS;, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHUS



B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS 110 X0y PEIICHHUS
3aJ1a4i, KOMMEHTHUPOBATH ITOJTYYEHHBIN pE3yNbTarT;

B X0J1e 00CYXJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJIeMBbl, pelaeMoil 3a7aun, BbICKa3bIBaTh UJCH, HALIEJICHHBIE HA MMOUCK
pEILLIEHUsI; COIMOCTAaBJATh CBOM CYXKACHUS C CYXKICHUSMH JIPYrHX
YY4aCTHUKOB JAHajiora, OOHapyKHWBaTh pasziMuhe U CXOJCTBO IMO3ULUH; B
KOppeKTHOH popme hopMynupoBaTh pa3HOrIacHsi, CBOM BO3PAXKEHUS;
NPEICTaBIATh  pe3yJbTaThl  pPEIIEHUs  3aJaud,  JKCIEPUMEHTAa,
UCCIIEZIOBAHUS, TPOEKTA; CAMOCTOSITENILHO BEIOMPATh (popMaT BHICTYIJICHUS
C Y4€TOM 3a/1a4 MPE3EHTAMU U OCOOEHHOCTEN ayIuTOPHH.

CorpyaHu4ecTno:

MOHUMATh U UCII0JIb30BaTh NPEUMYILIECTBA KOMaHAHOW U MHANBUAYaIbHOU
paboThl IpHU pELIEHUH Y4eOHBIX 3aJay; NPUHHUMATH LIE€Jb COBMECTHOM
JEeATENbHOCTH, IJJAHUPOBATH  OPraHHU3alMI0 COBMECTHOW  paboThlI,
pacripeniensiTh BUAbl pabOT, IOroBapUBaThCs, OOCYXKIaTh IpPOLECC U
pe3ysbTat paboThl; 00001aTh MHCHHSI HECKOJIBKUX JTIFOJICH;

y4acTBOBATh B IPyNNOBBIX (hopMax pabOThl (00CYxkAeHUS, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» U UHBIE); BBINOJHATH CBOIO YacTh pabOThl U
KOOPAUHUPOBATH CBOM JEHUCTBUS C APYTUMH YWICHAMH KOMaH/Ibl; OIEHUBATh
KayecTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT MO  KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHUSI.

3) Ynusepcanvuoie pezyiamuensle oeticmausi, obecneuusarom opmuposaniue

CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUYHOCTIU.
Camoopranmzanmusi:

COCTaBJIATH IJIaH, aJITOPUTM pEelIeHUs 3a7a4H, BEIOUPATh CIIOCOO peIIeHus
C YY4ETOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C YYETOM HOBOMU
nH(popMaIuu.

CaMOKOHTPOIBb:

BJIQJICTh HaBBIKAMU T[IO3HABaTeJIbHOW pedeKCuu Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIJICTh CIIOCOOAMHM CaMOITPOBEPKHU, CAMOKOHTPOJIA IIpoliecca U pe3ylibrara
pELICHUS] MAaTEMAaTUYECKOU 3a/1a4H;

MPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOBHUKHYTH IPU PEIIEHUH 3a/1a4H,
BHOCHUTHh KOPPEKTHBBI B JIEATEIIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
JTAHHBIX, HAWJIEHHBIX OLTUOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa LEId M YCIOBUIM, OOBSCHITH
MPUYUHBI JTOCTHXKEHUSI WM HEJOCTHKEHUS PE3YJIbTATOB JIESITEIbHOCTH,
HaxOJIUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIbTATBI
10 KVIACC

OmnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMAas, MJIOCKOCTb.

[IpuMeHsATh aKCHOMBbI CTEPEOMETPUU M CIEJICTBUS W3 HUX MPU PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

OmnepupoBarh MOHATUAMU: MAPAJUIETLHOCTD U MEPHEHAUKYIIPHOCTH MPSIMBIX
Y IJIOCKOCTEM.

KnaccuduuupoBarh B3aMHOE pacHoOJOKEHUE MPSIMBIX W ILIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIA YIOJI, FpaHd JABYTPAaHHOIO YIJa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOIO YIJIa; TpajycCHas Mepa
JIBYTPaHHOTO yIJIa.

OnepupoBaTh TOHATHUAMH: MHOTOTPAHHMK, BBIMYKJIBIA W HEBBITYKIIbIHI
MHOTOI'PaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABWIIbHBIA MHOTOI'PaHHHUK.

Pacrio3HaBath OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IMpamMuja; MpHU3Ma,
OpSAMOYTOJIbHBIN Mapauiesienunesn, Kyo).

KnaccuduuupoBarb ~ MHOTOrpaHHMKH,  BbIOMpass ~ OCHOBaHMS  JJIs
knaccuukanyy  (BBIMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKHW; TPAaBHIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE IPU3MBI, TapajuleIeIUIe Ibl).

OnepupoBaTh MOHATUSMHU: CEKYLIas IIIOCKOCTh, CEYEHUE MHOTOTPaHHUKOB.

OOBACHATH MPUHIIMIIBI IOCTPOCHUS CEUCHHM, NCIIOB3YSI METOJ CIIE/IOB.

Crpoutb cedeHUsT MHOTOIPAaHHUKOB METOJOM  CJENOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKME YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKAEHHE T€OMETPUUYECKUX BETMYMH O 00pa3liamMm Uiu
QIrOpUTMaM, MPUMEHSSI HW3BECTHbIE AHAJUTUYECKUE METOAbl NPU PEUICHUHU
CTaHJAPTHBIX MAaTEMATUYECKHUX 3a/1a4 HA BBIYMCIECHHE PACCTOSSHUNA MEXIY IBYMS
TOYKaMH, OT TOYKHA JO TMpAMOH, OT TOYKA JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.

Pemarp 3aaun Ha HAXOXKICHUE T€OMETPUUYECKUX BEJIIMYUH 10 00pa3liaM WiIn
QIrOpUTMaM, TMPUMEHSSI HW3BECTHbIC AHATUTUYECKUE METOAbl MpPU PpPEUICHUU
CTaHJAPTHBIX ~MaTEeMaTHUYECKMX 3aJjad Ha BBIUMCICHHE YIJIOB  MEXIY
CKPCLMBAIOLIUMUCS OPSIMBIMH, MEXIy MpPIMOM U  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IByTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U IJIOLIAAN MTOBEPXHOCTEW MHOTOTPaHHHUKOB (MIpU3Ma,
nupamMuaa) c IpuMeHeHUueM (pOpMyJ; BBIYUCISATh COOTHOIICHUS MEXAY IITOIIAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOI00HBIX MHOTOTPAaHHUKOB.



OnepupoBaTh MNOHATHSAMU: CHMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LICHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(OpMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAX.

[TpumensaTs reomerpudeckue (HakThl AJis1 pEIICHUs CTEPEOMETPUYECKUX 3a/1ay,
IIPEANOJIAralOINX HECKOJIBKO 1IAaroB PEIIEHUS, €CIIU YCIOBHS IPUMEHEHUS 3a1aHbI
B SIBHOM (hopMme.

IIpuMmeHaTs OpocTEMIIME NOPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKHX 3aaU.

IIpuBOAMTE IIpUMEpPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOAE H
JKW3HU, PACTIO3HABATH MPOSBICHUE 3AKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MONMy4YEHHBIC 3HAHMS HA IPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W IPUMEHATh HU3YYEHHBIE IOHATUSA B IPOLECCE ITOMCKA PELICHUs
MaTeMaTUyecku C(HOpMYyJIMPOBAaHHOM MpoOJIeMbl, MOJEIUPOBATh pEalbHbIE
CUTyallul Ha S3bIKE TE€OMETPUHM, MWCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
MCITIO0JIb30BAaHUEM T€OMETPUUECKUX MMOHITHI M TEOpEM, armapaTa ainreopbl; pemarhb
IIPAKTUYECKHUE 3a/1a4U, CBA3AHHBIE C HAXO0XKIACHUEM I'€OMETPUYECKUX BEIIMUMH.

11 KVIACC

OnepupoBaTh MOHATUSIMU: [WJIMHIPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
ITUIAHAPUIECKOMN MMOBEPXHOCTH; IIMJIMHP; KOHUYIECKAs TOBEPXHOCTh, 00pa3yroIue
KOHUYECKOM TTOBEPXHOCTH, KOHYC; CheprIecKasi TOBEPXHOCTb.

PacnioznaBath Tena BparieHus (IIIMHIP, KOHYC, cepa U map).

OOBIICHATBH CITOCOOBI MOTYYEHUS TEJ BPALCHUS.

KnaccudunmupoBaTs B3aMHOE pacroyiokeHue chepbl U TMIIOCKOCTH.

OnepupoBaTh MOHATUAMMU: IIAPOBOM CErMEHT, OCHOBAHHWE CErMEHTA, BBICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOIO CIIOS, BHICOTA IIAPOBOTO CJOS;
LIaPOBOU CEKTOP.

Boruucnate  00bEMBI M IUIOIIQAM  TMOBEPXHOCTEM  Tell  BpalleHus,
TCOMETPUICCKUX TEJI C IPUMEHEHUEM (HOPMYIIL.

OnepupoBaTh NOHITUSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPepy U OMUCAHHBIN
okoJi0 cepsl; chepa, BucaHHasi B MHOTOTPAHHUK UJIM TEJIO BPAILICHHUS.

BbIaucisaTh COOTHOMICHUS MEXAY IUIOMAASIMHU MMOBEPXHOCTEH W 00BEMaMu
MOJIOOHBIX TEIl.

N300paxkaTs u3ydaeMble (UTYpBl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BBITIONTHATH (BBIHOCHBIC) TJTOCKUE YEPTEKH M3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: Bu CBEpXY, COOKY, CHH3Y; CTPOUThH CCUCHHS TEIT BPAICHUS.



W3Bnekarb, HWHTEPIPETHPOBaTh M IPeoOpPa3oBbIBaTH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JOEWCTBUS CIIOKEHHS BEKTOPOB, BBIUMTAHUSA BEKTOPOB U
YMHOXKEHHUS BEKTOpa Ha YUCII0, O0BACHATh, KAKUMH CBOWCTBaMHU OHM 00JIa/1ato0T.

IIpuMeHATh paBUIIO NapaJUIEICIIUIIEAA.

OrnepupoBaTh MOHATUSAMU: JE€KApPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, Yroil MEXIY
BEKTOpPaMHU, CKaJISIPHOE ITPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOpAMH, CKaJSIPHOE IIPOU3BEIECHME, PACKIAAbIBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3aiaBarh INIOCKOCTh YPABHEHHUEM B JIEKapTOBOM CUCTEME KOOPAUHAT.

[TpumensaTs reomeTpudeckue (HakThl 1Jis1 PEIICHUS CTEPEOMETPUYECKUX 3314,
MPEAIOAraruX HECKOJIBKO 1IaroB PEIIECHHUs, €CIU YCIOBUS IPUMEHEHUS 3a1aHbI
B SIBHOM (hopMme.

Pemate mpocredmme reoMeTpudyecKue 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPAUHATHOI'O METOA.

Pemlarp 3amaum Ha J0Ka3aTeNbCTBO MATEMATHUYECKUX OTHOIICHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH MO0 00pa3liaM WM aJropuT™Mam, MpUMeEHss
U3BECTHBIE METO/BI IIPU PEIICHUU CTAHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

IIpuMmeHaTs  mpocTeiime NOporpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

IIpuBoauTE IpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLE U
YKU3HHU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

IIpuMeHATh NMOJy4YEHHBIE 3HAHUs HaA IPAKTUKE: AHAJIUM3UPOBATh DPEAIbHBIC
CUTyallud U IPUMEHATb U3YYCHHBIC IIOHATHUA B IPOLECCE IIOUCKA pELICHUs
MaTeMaTH4eCcKu C(OpPMyIUPOBAaHHON MPOOJIEMBI, MOJEIUPOBATh PEATbHbIC
CUTyallud Ha S3bIKE TICOMETPUM, WCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITI0JIb30BAaHUEM T€OMETPUUECKUX MMOHIATHI U TEOPEM, armapaTa ainreOpbl; pemarb
MIPAKTUYECKUE 3a1a4U, CBA3AHHBIC C HAXOXXICHUEM I€OMETPUYECKUX BEITUYMH.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Kontposasbnbie | IlpakTnueckue
n/n NporpaMmel Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsl
1 B 1€ B CTEPEOMETPHIO 10 Bubmioreia LIOK
BeAcH P P https://m.edso0.ru/1c209e37
) [IpsiMbIe U MIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubmotexa [IOK
[TapaniaenbHOCTh NPSIMBIX U IIIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IlepneHIUKYyIApHOCT NPAMBIX U 12 bubmuorexa [IOK
MJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
4 10 1
VYTIb1 MEXIy MPSIMBIMH U TIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
M 11 1
> HOTOT PATHITIH https://m.edso00.ru/1c209e37
.. bu6moreka [JOK
9 1
6 OObEMEI MHOr OTpaHHHKOR https://m.edsoo.ru/1c209e37
7 II : €HHUSI, PACCTOSTHUS U YTJIbI 4 1 brbmiorexa LIOK
oBTOpeue: tet P 4 https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0
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11 KUIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB H TeM uppoBbIe
Ne n/m pasi Konrpoabnsbie | IlpakTuyeckue (1upp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
but6mmoreka [JOK
1 T 12
©14 BpatteHi https://m.edsoo.ru/1c209e37
.. bu6moreka [JOK
2 06 5 1
pEMBLTET https://m.edsoo.ru/1c209e37
bu6moreka IIOK
3 B 10 1
€KTOPBI U KOOPJUHATHI B MPOCTPAHCTBE https://m.edsoo.ru/Lc209e37
4 [ToBTOpeHue, 0000IICHHE, 7 1 bu6motexa [IOK
cUCTEMATU3AlU 3HAHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne Hdara nu(ppoBbIE
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bceero U3ydyeHusi | oOpa3oBarTeibHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE MTOHATUS CTEPEOMETPHH:
TOYKa, MpsMas, TIOCKOCTb,
npocTtpaHcTBo. [IpaBuna
PoeTP P Bubmotexa [[OK
1 M300paKeHUs Ha PUCYHKaX: 1
§ https://m.edsoo.ru/aecc77cd
U300pakeHuUs TIOCKOCTEH,
MapauieabHBIX MPSIMBIX (OTPE3KOB),
CEpeANHBI OTpe3Ka
[TonsTHs: nepecekaromumecs
2 MJIOCKOCTH, TTePECEKAI0IIHECs 1 bubmorexa [JOK
- 1P https://m.edso00.ru/2d8a9c99
MpsIMast ¥ TUIOCKOCTh
[TonsTHsA: nepecekaromuecs
3 IIOCKOCTH, IIEPECEKAIOIIIIECS 1 bubmiorexa IOK
> Tep https://m.edsoo.ru/db685e73
MpsiMast ¥ TIIO0CKOCTh
3HAKOMCTBO C MHOTOT paHHHKaMH,

4 n300pa’keHrne MHOT OTPaHHUKOB Ha 1 bu6moreka [IOK
pUCYHKaX, Ha MPOEKIIMOHHbBIX https://m.edso00.ru/a63959ed
yepTexax
HavaneHbie cBeneHus o kyoe u

5 . . N o 1 Bbub6morexa IIOK
MUpaMUJIe, UX Pa3BEPTKUA U MOJICIH.

P P P https://m.edsoo.ru/b30dff38
CeueHnst MHOTOTpaHHUKOB
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HauanbHbie cBenenust o kyoe u

6 MUpaMUJIe, UX Pa3BEPTKU U MOJIEIH. Bubmiorexa [OK
https://m.edsoo.ru/3d8ffd32

CeueHus MHOTOTPaHHUKOB
[TonsiTne 00 akCHOMAaTHYECKOM

7 MMOCTPOEHUU CTEPEOMETPUU: bubmmorexa [{OK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/0cc5cafe
CIIEZICTBUS M3 HUX
[TonsiTne 00 akcmOMaTUYECKOM

8 IIOCTPOEHUU CTEPEOMETPHUU: bubmuotexa IIOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/239c8ch4
CIIEZICTBUS U3 HUX
[TonsiTue 06 akcMOMaTHYECKOM

9 MMOCTPOCHUU CTEPEOMETPHUU: bu6morexa [IOK
AKCHOMBI CTEPEOMETPUHU U https://m.eds00.ru/65c6b106
CIIEZICTBUS U3 HUX
[TonsiTne 00 akCHOMAaTHYECKOM
MMOCTPOEHUU CTEPEOMETPUU: bubmmorexa [{OK

10
AKCHOMBI CTEPEOMETPUH U https://m.edso00.ru/258fc245
CIIEICTBUS U3 HUX
B3aumHoe pacrnoioxkeHre npsaMbIX B

1 IIPOCTPaHCTBE: MepeceKaroInuecs, bu6moreka [IOK
napasuiesibHble U CKpELIMBaIOIINECs https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapamienbHOCTh NPAMBIX U
IIJIOCKOCTEH B IPOCTPAHCTBE:

12 napaJjuieabHble IPSMBIE B Bu6mmorexa [IOK

IIPOCTPAHCTBE; MapajeIbHOCTh
TPEX MPSIMBIX

https://m.edso0.ru/93ad36b3
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[TapamienbHOCTh NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

Bbu6morexa IIOK

13
[TapannensHOCTH NPSIMON U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
14 VYTl ¢ cOHanpaBIeHHBIMU bubmmorexa [{OK
CTOpPOHAMH https://m.edso00.ru/9f40710b9
15 VYroa Mmexay npsiMbIMH B bu6moTteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMHU B bu6morexa [IOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienbHOCTH IIIOCKOCTEN: bu6muotexa LIOK
napajuieabHbl€ MI0CKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa mapauieabHbIX bu6morexa [IOK
IJIOCKOCTEN https://m.edso00.ru/e504d656
[IpocTeiime npocTpaHCTBEHHBIE
19 (bir bl HA HJIOiKOZI/I‘ TeTpaj bubmiorexa LIOK
P + TETPAsAD, https://m.eds00.ru/4a28dc02
KyO, mapasuienenurney
20 a N bubmmoreka [IOK
OCIpOSHuE cete https://m.edsoo.ru/1d434d0f
bu6moreka [IOK
21 II i
OCTPOCHHE Conetid https://m.edsoo.ru/ec26fe5d
Kontponbshas pabota mno reme
99 "[IpsiMbie U MIIOCKOCTHU B bu6motexa [IOK
npocTpaHncTBe. [lapannensHocTh https://m.edsoo.ru/9a0ade56
MPSIMBIX U TIJIOCKOCTEN"
IlepneH UK YAAPHOCTH PAMON U BuGmorexa LIOK
23 MJIOCKOCTHU: TEePIEHANKYIISIPHbIE

MpsIMbIE€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d

24 [Ipsimble mapasnienbHbIe U bu6mmorexa LIOK
MEePIICHANKYJISIPHBIE K TJIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [Ipsimble mapasieabHble U bu6mmoreka [JOK
MEePIEHIUKYJISIPHBIE K TIIIOCKOCTH https://m.edso0.ru/ba545966

26 [Ipu3Hak nepnesauKyJIspHOCTH bubmmorexa [{OK
MIPSIMOM U TITIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepreHIuKyJIIpHOCTH bu6moteka [IOK
NpsIMOM U TIJIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubmotexa IIOK
IePIEHANKYJIIPHON IIIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsmoit bu6motexa [IOK
NepHeHIUKYJIIPHOU MIOCKOCTH https://m.edso0.ru/bd374518

30 Teopema o npssmon bu6mmoreka [IOK
MePIEHINKYJIIPHON MII0CKOCTH https://m.edsoo.ru/7d18834b
[lepnieHTUKYISAp U HAKIIOHHBIE:

31 paccTostHue OT TOUKH J10 IIJIOCKOCTH, bu6morexa [IOK
pacCTOSHUE OT MPAMOM 10 https://m.edsoo.ru/33c477d3
IJIOCKOCTH
[leprienAuKyNIp ¥ HaKJIOHHBIE:
paccTosiHUE OT TOYKH 10 IIJIOCKOCTH, bubmmoreka [TOK

32 .
pacCcTOSHUE OT MPAMOM 10 https://m.edsoo.ru/66fefadd
IIJIOCKOCTH
[leprienAuKyNISAp ¥ HAKIIOHHBIE:

33 paccTosiHuE OT TOUKH J10 TIOCKOCTH, bu6motexa [IOK
paccTosiHUE OT MPSMOM 10 https://m.edsoo.ru/a5b7b8e3
MJIOCKOCTH

34 [lepnenauKyIsp ¥ HAKJIIOHHBIE: bu6mmotexa [IOK

PacCTOAHUE OT TOUYKHU O IMJIIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTostHue OT IPSAMOM 10

IIOCKOCTH
35 VYTIIbI B IPOCTPAHCTBE: YTOJ MEKTY bu6morexa [IOK
MPSIMOM U INTOCKOCTBIO https://m.edsoo0.ru/6b61b2b4
36 JIByrpaHHBIN YroJI, JINHEWHBINA YOl bu6mmoteka [IOK
JBYTPAHHOTI'O yrja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBII yroJi, IMHEUHBIN yTroi bu6moteka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
[eprieH UK yISIPHOCTH TIOCKOCTEH:
38 MIPU3HAK MIEPICHIUKYIIPHOCTH bubmorexa OK
P p f[ AP https://m.edsoo.ru/ec3e2da3
JBYX TIJIOCKOCTEH
[TepneHAMKYISAPHOCTH TIIIOCKOCTEH:
39 MPHU3HAK MEPHEHINKYIIPHOCTH bubmorexa HOK
P p f[ yIp https://m.edsoo.ru/ed9e2a8e
JBYX TIJIOCKOCTEH
[lepnenAMKYISAPHOCTD MIIOCKOCTEM:
40 MIPU3HAK IIEPIEHINKYIISIPHOCTH bubmotexa [JOK
P P f[ P https://m.edsoo.ru/ba75dc57
JIBYX THIOCKOCTEH
41 Teopema o Tpéx meprneHAUKYIISIpax bubmrorexa [JOK
p p PHICHAMKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX IMepIIeHIUKYIIpax bubmorexa HOK
P p pHCHHIY AP https://m.edso0o.ru/52188a7d
43 TeopeMa o TPEX mepreHANKYIIpax bubmorexa HOK
P p PHEHAHIY AP https://m.edso00.ru/9f246736
KonTponbsHas pabora 1o Temam
44 "[leprieHANKYISAPHOCTD MIPSIMBIX U bu6morexa [IOK

IocKocTe" u "Y1l MeXy
MPSAMBIMH U TIOCKOCTAMU"

https://m.edsoo.ru/5b971ef3
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[TonaTre MHOrOrpaHHUKA,
OCHOBHBI€ 3JIEMEHTbI

45 MHOI'OI'PaHHMKA, BBIITYKJIbIE U Bubmiorexa [OK
https://m.edsoo.ru/2d24e873
HEBBIITYKJIbI€ MHOT OT PaHHUKH;
pa3BEpPTKa MHOTOTpaHHUKA
[Ipusma: n-yromnpHas npusma; rpaHu
46 Y OCHOBAHMS MPU3MBI; IpsMasi U bu6mmoteka [IOK
HAKJIOHHAs MTPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
IOJTHAsl TOBEPXHOCTh NMPU3MBI
47 [Tapamienenunen, NpsMOyroIbHBIN bubmotexa IIOK
napajulesienuIes] 1 ero cBoMcTaa https://m.edsoo.ru/8a7be683
[Mupamupa: N-yrojapHas NupaMuiaa,
I'paHy U OCHOBAaHUE MTUPAMUJIBI;
48 OOKOBasl ¥ MMOJIHAs TTOBEPXHOCTh bubmiorexa [JOK
https://m.edsoo.ru/fblcd0a5
MIUPAaMU/IbI; IPaBUIIbHAS U
yceuéHHas mupamuaa
[IpaBuiIbHBIE MHOTOT PAaHHUKH:
MIOHSITHE TIPABUIILHOT O
49 MHOI'OI'PaHHHKA; IIPaBUJIbHAS bu6moteka [IOK
IIpU3Ma U IIPaBUJIbHAS IUPAMUIA; https://m.edso00.ru/074c8865
MIpaBWIbHAs TPEYTOJbHAs IUpaMuia
U IIPaBUIIBLHBIN TETpa’ap; KyO
[IpencraBieHne o NpaBUIIbHBIX
50 MHOTOTpaHHUKaX: OKTadIp, bubmorexa [JOK
https://m.edsoo.ru/a0fddSbf
JOAEKA3P U UKOCASD.
CummeTpus B IPOCTPAHCTBE:!
51 CUMMETPHS OTHOCUTEILHO TOYKH, bubmmorexa [{OK

MPSMOM, TJIOCKOCTH. DJIE€MEHTBI
CUMMETPHUH B TUPAMUIAX,

https://m.edsoo.ru/b9e777d9
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nmapajuiejcnuneaax, mpaBuJIbHBIX
MHOTI'OI'PaHHHKAaXx

Briuncienue 3jeMedTOB

bub6mmoreka [JOK

52 1 pé0
MHOTOTPAHHHIKOB: pebpa, https://m.edsoo.ru/6cdbecef
JTMArOHAJH, YTJIbI
[1nomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM TIOBEPXHOCTH IIPSIMOU
53 IIPU3MBL, IUIOMIAAb OCHOBAHUMI bubmiorexa [IOK
P ’ tan . ’ https://m.edso0.ru/37d84157
Teopema 0 OOKOBOI MOBEPXHOCTH
MIPSIMOM PU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH MPABUIbHOU
54 MUAPAMHUIBI, TEOPEMA O IIOIIAIN bubmiorexa IIOK
p VI[ - Te0P m A . https://m.eds00.ru/5603e30b
OOKOBOI MTOBEPXHOCTH yCEUEHHOU
MAPaMUIbI
55 KonTtponbshas paborta o reme bu6mmorexa [IOK
"MHororpaHHuKn" https://m.edso0.ru/a95f5c04
N bubmmoreka [JOK
56 I1 0 00
OFPITHE 05 0OBEME https://m.edsoo.ru/7ad0020b
.. bu6moreka [JOK
7
> OOBEM mupamm eI https://m.edso0.ru/235171b3
. but6moreka [JOK
58 OOBEM mipavm ! https://m.edsoo.ru/f47dfefd
N bu6moreka [JOK
59 06
BOM THpaMHAL https://m.edso0.ru/79¢10312
N bu6mmoreka [JOK
60 006
DM [THPAMHAH https://m.edsoo.ru/2faadc3f
61 O0BEM TPU3MBI bubmorexa HOK

https://m.edso00.ru/79853608
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Bbu6morexa IIOK

62 O0bem npusmbl 1 https://m.edso0.ru/1e053890
N bubmmorexa [{OK
03 O0bEM npHaMEI 1 https://m.edsoo.ru/482d3f51
64 KonTtponbsHas paborta o reme 1 bu6morexa [IOK
"O06bEMBI MHOTOI'PAHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, o6o0IIeHNE
65 CHCTeMaTHU3allus 3HaHUH. 1 bubmmoreka [{OK
ITocTpoenue ceuenuit B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpEeHuE, 06001ICHIE
CHCTEMaTH3allHsl 3HAHUM.
Beruucnenue paccTosSHUM: MEXY
66 JBYMSI TOYKaMH, OT TOYKH JI0 1 Enbmorexa HOK
. https://m.edso0.ru/f7792ba9
MPSMO#, OT TOYKH J10 TNIOCKOCTH,
MEXK]y CKPEIUBAIOIIMICS
MPSAMBIMH
but6mmoreka [JOK
o7 Hrorosas kouTposbHas padora L https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 0600IIeHIE
CHCTEMaTH3allHsl 3HAHUM.
Brraucnenue yriioB: Mexay
68 CKPEIIMBAIOIIUMHUCS MTPSIMBIMH, 1 bubmorexa [JOK
. https://m.edso0.ru/56765e8b
MEXIY IPSMOU M ITIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXY
IJIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
NQ Tema ypoka Konrpoabnsie | IIpakTnueckue Aata tupposbie
n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI pecypesI
Cdepa u map: eHTp, paauyc,
1 JTUaMeTp; IIIOIAb TOBEPXHOCTH 1 Bu6mmorexa [IOK
https://m.edso0.ru/0341bc2b

chepsl
B3aumnoe pacnonioxxenue chepsbl

5 1 IJIOCKOCTH; KacaTelIbHas 1 bu6moreka IIOK
IUIOCKOCTD K cepe; MIoIa b https://m.edsoo.ru/bed12a43
cdepbl

3 N3o6pakenue cepsl, mapa Ha 1 bu6motexa [IOK
mockoctu. Cedenns mapa https://m.edsoo.ru/bc15f7f2
[{unmuHaprYecKast TOBEPXHOCTH,

4 o0pa3yrolye HUIUHIPUYECKON 1 bubmmorexa [{OK
MIOBEPXHOCTH, OChb https://m.edso0.ru/6054b8c1
WTHHIPUYECKON MTOBEPXHOCTH
[unuuap: ocHOBaHUA U OOKOBast

5 MOBEPXHOCTh, 00pa3yromas u och; 1 bu6moreka [IOK
IUIOIAb OOKOBOU U IOJIHOU https://m.edso00.ru/1886216
MOBEPXHOCTH
N300paxeHne MUIMHIPA Ha
iockocTH. Pa3BépTka muimHapa.

6 Ceuenus mumHApa (TUIOCKOCTHIO, 1 bu6mmoreka [JOK

MapajuieIbHON WIIH
MIEPIIEHIUKYJIIPHON OCcH
UJIMH]IPA)

https://m.edsoo.ru/016e25eb
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Konnueckas moBepxHOCTS,
00pa3yrolme KOHUYeCKOM

Bbu6morexa IIOK

7
ITOBEPXHOCTH, OCh U BEPILIMHA https://m.edso0.ru/c94ba09b
KOHHYECKOHN ITOBEPXHOCTU
Konyc: ocHOBaHMe U BepIInHa,

8 o0pa3zyrommas 1 oCh; MJIOLIA/b bubmioreia LIOK

pasyIoTt b THIOTIAA https://m.edso0.ru/897dd3b2
OOKOBOI M TIOJHOM TTOBEPXHOCTH
VYceuéHHbli KOHYC: 00pa3yrolue u

9 BBICOTA; OCHOBaIiII/ISI u gOKZBaL: bubmorexa [OK
’ https://m.edsoo.ru/1468bab3

MOBEPXHOCTh
N3o00paxeHue KoHyca Ha
wiockoctu. Pa3BépTka koHyca.

10 Ceuenus koHyca (I1JIOCKOCTBIO, bu6morexa [IOK
napasuieIbHOW OCHOBAHUIO, U https://m.edsoo.ru/0Obdelbe8
IJIOCKOCTBIO, TPOXOJIAIICH yepes
BEPIINHY)

KomOunanus Ten BpalieHus u bubmmorexa [{OK

11
MHOI'OI'PaHHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMMCaHHBIN

12 okoJto cepsl; cepa, BIHMCaHHAS B bu6moreka [IOK
MHOTI'OTPaHHUK UJIM B TEJIO https://m.eds00.ru/0b136158
BpallleHus

13 [Tousatue 00 00béMe. OCHOBHBIC bu6moreka IIOK
CBOIcTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

bubmmoreka [IOK

14 O0Be a, KOHyca

BEM NP i https://m.edso00.ru/5513d87b
bu6 OK

15 O0BEM 1mIapa u TIomaab chepsl nosmoreka L

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
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

[Tomo6HBIE TENa B TPOCTPAHCTRBE.
CooTHoOMNIeHUsI MEXKY TIIOIIAIsIMU

Bbu6morexa IIOK

16
MOBEpPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
MMOOOHBIX TEI
KonrtponpsHas paborta mo remam
17 "Tena BpameHusa" n "O0beMBI bubmorexa LIOK
" pat https://m.edsoo.ru/4a33a8ab
Tea
18 BekTop Ha MJI0CKOCTH U B bubmuotexa IIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CioxeHne U BEBIYUTAHUE BEKTOPOB bubnmorexa HOK
p https://m.edsoo.ru/23f4f089
bu6moreka IIOK
20 v
MHOMCCHHE BEKTOPA Ha HHCTO https://m.edsoo.ru/dee379eb
Pa3nioxxenue BekTopa no Tpém
21 HEKOMILJIAHAPHEIM BEKTOPaM bubmorexa HOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamtenenunena
Pemienue 3agad, CBSI3aHHBIX C
22 IPUMEHEHUEM IPABUIT AEUCTBUI C Eubmiorexa LIOK
p p A https://m.edso0.ru/5a827900
BEKTOpaMu
KoopnuHaTHO-BEKTOPHEBINA METO
23 o I/IpimeHHH reOMef NYECKUX ! bubmmorexa HOK
pup p https://m.edsoo.ru/d3alfe30
3amay
IIpssmoyroinbHas cucrema
KOOPJAMHAT B IIPOCTPAHCTBE.
P POCTP Bu6morexa LIOK
24 Koopaunate! BekTOpa.

[Ipocreiimue 3a1aun B
KOOpJAMHATax

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



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

VYroa Mexay BEKTOpamu.

25 CkanspHoe nmpou3BeeHue Bu6mmorexa [IOK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brruncnenue yrioB Mexay bu6mmoreka [IOK
MPSMBIMU U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTtponpHas pabota 1o reme

27 "BeKTopbl U KOOPINHATHI B Brbmorexa LIOK

" https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpEHuUE, 0000IICHNE 1

28 CUCTEeMaTHU3allMs 3HAaHUH. bubmumoreka [IOK
OcHoBHBIE QUTYPBI, (DAKTHI, https://m.edsoo.ru/1780ba5d
TEOPEeMBbI Kypca MIIaHUMETPUHN
[ToBTOpEeHue, 0600IICHNE U

29 cucTeMaTH3aIys 3HaHWH. bu6mmoreka [JOK
OcHoBHBIE QUTYPBI, (DAKTHI, https://m.edso00.ru/078cd184
TEOPEMBI Kypca TTAHUMETPHH
[ToBTOpEHUE, 00OOIICHHUE 1
cUcTeMaTH3alvs 3HAaHUNA. 3amaun bu6moreka [JOK

30
MJIAHUMETPUH U METOMIBI UX https://m.edso0.ru/7491efe0
pelIeHHs
[ToBTOpeHue, 0600IICHNE U

31 CHUCTEeMaTH3aIusl 3HAaHUK. 3a1aun bu6moreka [JOK
MJIAHUMETPUU U METOMIBI UX https://m.edsoo.ru/4dffda97
peleHust
[ToBTOpEHUE, 0000IICHHUE 1

39 cHCTeMaTH3alysl 3HaHHH. bubmmoreka [IOK

OcHoBHbIE QUTYPBI, PAKTHI,
TEOPEMBI Kypca CTepeoMeTpuun

https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

Bbu6morexa IIOK

33 Hrorosas konTpoIbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHue, 0600IICHNE 1 1 bubmmorexa [{OK
cUcTeMaTH3alus 3HaHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemMble npeaMeTHbIE Pe3y/1bTAaThl 0CBOCHHUSI OCHOBHOI
NpoBepPseMOro .
o0pa3oBaTeJIbHOI NPOrpamMMbl CpeAHero 061ero oopazoBaHust
pe3yJabTara
7 ['eomerpus
7.1 OnepupoBaTh NOHIATUSIMU: TOUKA, IpsIMasi, HJIOCKOCTh
25 [IpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPH PEIICHUN
' reoMEeTpUYECKUX 3a/1a4
- OnepupoBaTh MOHATUSAMU: MAPAJUIEIBHOCTh U MEPHEHANKYJISIPHOCTH
' MNPSAMBIX U IIOCKOCTEN
24 KnaccuduimpoBaTh B3aUMHOE pacnoiOKeHUE IPSIMBIX U IIIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh NOHATUSAMU: IBYTPAHHBIN YTOJI, 'PaHU JBYTPAHHOIO yTia,
7.5 pedpo IBYrpaHHOT'O yrja, JWHEHHBIM yros JABYTpaHHOTO yria,
rpajycHas Mepa JBYTPaHHOIO yIia
OmnepupoBaTh MOHATUSMHI: MHOTOTPAaHHHK, BBITYKJIBIA M HEBBITYKIIBINA
7.6 MHOT'OI'PaHHUK, AIIEMEHTHI MHOTOTpaHHHKa, M paBUIIHHBIN
MHOTOT PAaHHUK
27 Pacno3sHaBaTh OCHOBHBIE BUbI MHOTOTPaHHUKOB (MMMpaMuia, Npu3Ma,
' IPSMOYTOJIbHBIH Mapasienenunen, Kyo)
KnaccudummpoBaTh MHOTOTpaHHHKH, BbIOMpass OCHOBAaHMS s
- KJaccupukanuu  (BBINYKJIbIE W HEBBIIYKIbIE MHOTOI'PAaHHUKH,
' OpaBWJIbHbIE MHOIOIPDAaHHUKH, TIPSIMblE U HAKJIOHHBIE IPU3MBI,
napasuiesenuIebl)
29 OnepupoBarh  MOHATUSAMU: CeKymas  IUIOCKOCTb,  CEYCHHE
' MHOT'OTPaHHUKOB
210 OOBACHAT, NPUHLIMIBI TOCTPOCHUS CEYCHUH MHOTOI'PaHHUKOB,

HCIIOJIb3YyA METOA CIICAOB




7.11

CtpouTh Cc€UYEHMS MHOIOIPAHHUKOB METOJOM CJI€I0B, BBINOJIHATh
(BBIHOCHBIC) TIJIOCKHE YEPTEXKH W3 PHCYHKOB IPOCTHIX OOBEMHBIX

buryp: B CBEpXy, COOKY, CHU3Y

7.12

PemaTh 3a1a41 Ha HAXOXKJICHHUE T€OMETPHUYCCKUX BEJIMYUH 110 00 pa3iam
WM aNropyuTMaM, MPUMEHSISI U3BECTHBIC aHAJTUTUUYECKUE METOMBI MPU
pELlIEHUY CTaHJApPTHBIX MAaTEMaTUYeCKHUX 3ajlad Ha BBIYUCIIEHUE
pacCTOSIHUN MEXy IBYMsI TOUKaMHU, OT TOYKH 10 MPSIMOM, OT TOUKHU JI0

IJIOCKOCTHU, MCIKAY CKPCIINBAOMIUMUCS MTPAMBIMH

7.13

Pemiate 3a1a4mn Ha HAXOXKACHUE TCOMETPHUICCKUX BCIIMYUH 1O 06pa3uaM
HJIIM aJIrOpuTMaM, IPUMCHASA U3BCCTHBIC aHAJIMTUYCCKUE MCTOALI ITPU
PEUICHUN CTAHJAAPTHBIX MAaTCMATUYCCKUX 3ala4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCHIMBAIONIUMUCA IPAMBIMU, MCKIY HpHMOﬁ H ITIJIOCKOCTBIO,

MCKIY IIIIOCKOCTAMU, IBYI'PaHHLIX YI'JIOB

7.14

Boruncnsate 00bEMBI M TUIOMIAAU TOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpusma, nmnupamMuaa) C OpUMEHEHHeM  (GOpMYI,  BBIYHCISATH
COOTHOIICHHS MEXY IJIOMIAISIMH TTOBEPXHOCTEH, 00bEMaMu TTOJO0HBIX

MHOTI'OI'PaHHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OChb U

IUIOCKOCTh CUMMETPUH, IICHTP, OCh U MJIOCKOCTh CUMMETPUN QUTYPHI

7.16

W3Bnekats, mpeoOpa3oBeIBATh U UHTEPIPETHPOBATH WH(POPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PHUTYypax, MPEICTABICHHYIO Ha

UCPTECIKAX U pPUCYHKAX

7.17

[IpumeHsTh reoMeTpuueckue (paKThl AJis PEIIEHUS CTEPEOMETPUUECKUX
3a/a4, IMPEAIONaralliX HECKOJIbKO IIaroB PELICHUs, €CIIH YCIOBUS

IpUMEHEHUS 3a/1aHbl B IBHOW (popme

7.18

[IpumenaTs npocrelmme NPOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX

3a1a4

7.19

[IpuBoauTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B MPUPOJE U

JKU3HU, pACIIO3HABAThb IPOABICHUEC 3aKOHOB I'COMCTPHUH B HCKYCCTBC

7.20

[TpuMeHATh TMOJyYCHHBIC 3HAHWS Ha TPAKTUKE: aHAJIU3HPOBATH
peanbHble CHTYalldd M TPUMEHSTh H3yYEHHBIC TMOHATUS B IPOIECCEe
MOWCKa pEHICHHUs] MaTeMaTU4ecKd CQOpPMYIUPOBAHHOW MPOOIEMBI,
MOJIEIIMPOBATH peajlbHbIC CUTYAIlMU Ha S3bIKE TEOMETPHH, UCCIENOBATh

IMOCTPOCHHBIC MOJCJIN C UCITOJIb3OBAHHUECM I'COMCTPUICCKUX HOHSITHH U




TCOPEM, alllaparta anre6pm, peuiaTb MPAKTUICCKUEC 3aaa4Y1, CBA3AHHbIC

C HAXOXJICHUEM I'€COMCTPUYCCKHUX BCIIMUYUH

11 KJIACC
Kon .
IIpoBepsiemble NMpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NMPoBEPSIEMOT0 .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
6 l'eomerpust
OnepupoBatb MOHATUSIMHU: UWIMHIpHYECcKas MOBEPXHOCTb,
6.1 o0pasyromnue UUIMHIPUYECKON MOBEPXHOCTH, LWIMHIpP, KOHUYECKas
' MOBEPXHOCTh, O0Opa3ymoUe KOHHUYECKOM IMOBEPXHOCTH, KOHYC,
cepruyeckas HOBEpPXHOCTh
6.2 Pacno3naBath Tena BpameHus (HUINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI TOTYYSHHSI TEI BpAICHHUS
6.4 KnaccuduimpoBats B3auMHOE PacioioKeHue chepbl U IOCKOCTH
OnepupoBaTh NOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTa CEIMEHTAa, IapOBOM CJIOI, OCHOBAaHUE IIAPOBOTO CJIOS, BHICOTA
IIapOBOI'0 CJIOS, IIAPOBOIl CEKTOP
6.6 Bbaucnasate 00bEMBI M IUIOMIQJAM IOBEPXHOCTEH Tel BpaIlCHHUS,
' TEOMETPUIECKUX TeJN C TPUMEHEeHUeM (popmy
OnepupoBath TOHSITHSIMH: MHOTOIPaHHUK, BIIMCAaHHBIA B chepy u
6.7 ONMKMCaHHBIA OKO0JIO ceprl, chepa, BIHCaHHAS B MHOTOI'PAHHUK HIIU
TEJIO BpalleHHs
6.8 BBIMHCIATE COOTHONMICHUS MEXKIY TIJIOMAAIMUA TOBEPXHOCTEH U
' 00bEMaMu OLOOHBIX TE
6.9 N3006paxaTh n3ydaeMbie (GUTYPHI OT PYKH U C TPAMEHECHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BEIMONHATh (BBIHOCHBIC) TIOCKHE YEPTEKH M3 PUCYHKOB IPOCTHIX
6.10 00BbEMHBIX (QUryp: BUJ CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tel
BpaIleHus
W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPA30BHIBATH MHPOPMALIUIO O
6.11 MPOCTPAHCTBEHHBIX T'EOMETPUYCCKUX (PUTYpax, MPEJACTABICHHYIO Ha

yepTekax U pUCyHKax




6.12

HpI/IMeHHTB TCOMETPHUUCCKUC (baKTBI i peUICHUSA CTCPCOMCTPHUYCCKUX
3aa4, npeanojararomux HECKOJIbKO HIaroB pCHICHH:A, €CJIKM YCJIOBUA

IpUMEHEHUS 3a/1aHbI B IBHOU (popme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremomHATE HGfICTBI/IH CJIOKCHUA BCEKTOPOB, BBIUYHUTAHUSA BEKTOPOB U
YMHOXCHUSA BCKTOpa Ha 4YUCIIO, O6T)$ICH$ITI), KakKUMH CBOMCTBAaMH OHH

o0agaroT

6.15

[IpumensATs paBUIIO NMapajuIeICUIe]a IIPU CII0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATHUSMH: JAEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPAa, PABEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOPA,
yroa MeXAYy BEKTOpaMH, CKaJsIpHOE IIPOU3BEACHUE BEKTOPOB,

KOJIJIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPLL

6.17

Haxonuth CYMMY BCKTOPOB U ITPOU3BCACHUC BCKTOPAa HAa YMUCJIO, YI'OJI
MCKAY BCKTOpaMH, CKAJIAPHOC ITPOU3BCACHUC, PACKIIAAbIBATL BCKTOP

10 ABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3a/aBaTh IIOCKOCTh YPAaBHEHUEM B IEKAPTOBOW CHCTEME KOOPIUHAT

6.19

Pemarte mnpocreiimme reomMeTpuYecKue 3aJayd Ha IPUMEHEHUe

BCKTOPHO-KOOPAWHATHOI'O METOAA

6.20

Pemats 3aJa4u Ha O0Ka3aTCJIbCTBO MAaTEMATHYCCKUX OTHOIIECHUH M
HaXO0XJICHHUE r’COMETPUICCKUX BEJIMYUH I10 o6pa3uaM HJIK aJIrTOpUTMam,
IMPpUMCHAA HU3BCCTHBIC METOAbI npu PCUICHUHA CTaHAAPTHBIX

MAaTCMaTHYCCKHX 3a1a4

6.21

[IpumenaATs npocTedMe NIPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PELICHHM CTEPEOMETPUYECKUX

3a7a4

6.22

[IpuBOAMTH IpUMEPBHI MATEMATHY €CKMX 3aKOHOMEPHOCTEN B IIPUPOLE U

JKHU3HH, PACIIO3HABATDH IMPOABJICHNUEC 3aKOHOB I'COMCTPHUU B HCKYCCTBEC

6.23

IIpuMeHATs 1MOJydEHHBIE 3HAHUA HAa IPAKTUKE: aHAIU3UPOBAThb
peasbHbIE CUTYallUH W IPUMEHATHh M3Y4YEHHBIE IOHATHSA B IIpoLiECCE
MOKCKA pEelIeHUs MaTeMaTHYecKu CHOpMYIMPOBAaHHON MPOOJIEMBI,
MOJIEJIMPOBATh PEAJIbHBIE CUTYallUH Ha S3bIKE T€OMETPHUH, UCCIIEA0BATh
IIOCTPOEHHBIE MOJEJIU C MCIIOJIb30BAHUEM I'€OMETPUUECKUX TIOHATUHI U
TEOpEM, amnmnapara ajre0psl, pelaTb IPaKTUUECKUE 3a7a4H, CBA3aHHbIE

C HAXO0XXICHUEM I'€COMCTPHUYCCKHUX BCIMYNH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii J1eMEeHT COePKAHUS

I'eomerpus

7.1

OcHOBHBIE NOHATUS cTepeoMeTpun. Touka, mpsMasi, IIIOCKOCTb, IIPOCTPAHCTBO.
ITonatne 00 aKCMOMAaTUYECKOM IIOCTPOEHUH  CTEPEOMETPUHU:  aKCHOMBI

CTCPCOMCTPUU U CICACTBUA U3 HUX

7.2

B3auMHOoe pacnonoxeHue MpsAMBIX B MPOCTPAHCTBE:  IMEpeceKarolumecs,
MapajulesibHble W CKpeuBarommecs mnpsmblie. [lapauielbHOCTh NPSMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MapaJUIeJIbHbIE MpPSIMbIE B IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSIMBIX, NAPAIIECIbHOCTh MPSAMOW U IJIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH, YIroJl MEXJIY HpsIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTD MJIOCKOCTEM: napaJsuieabHbIe IIOCKOCTH, CBOICTBA
napajuleNbHBIX TJocKocTei. Ilpocteiimme mnpocTpaHCTBeHHBIE (UTYPHI Ha

IUIOCKOCTH: TETPasAp, Ky0, mapajuiesienuie]l, IOCTPOCHUE CeUCHUI

7.3

[lepnieHAMKYIAPHOCTE NPSAMOM M IUIOCKOCTU: IEPHEHAMKYJSPHBIE IpSIMBIE B
IIPOCTPAHCTBE, NpPAMbIE MapajuleibHble M IEPHEHIUKYJISIpHbIE K IUIOCKOCTH,
NpU3HAK TEPHeHAUKYISIPHOCTH MPSAMOM U TIJIOCKOCTH, TeopeMa O MpsAMoit
MEPIEHIUKYJIAPHON IUIOCKOCTU. YTJIbl B MPOCTPAHCTBE: YroJl MEXAY NPSMOH U
IJIOCKOCTBIO, JABYTPAaHHBIA  yroj, JMHEHHBIA yroa JBYTpaHHOro  yrija.
[leprienauKyJIAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH J10 MJIOCKOCTH, PACCTOSHUE
OT IIPSAMOM 10 MIIOCKOCTH, IPOEKLUs (PUTYpBI HA TUIOCKOCTb. [leprnenauKyIspHOCTh
IUIOCKOCTEN: MPU3HAK MEPIEeHIUKYSIPHOCTH ABYX IlockocTeil. Teopema o Tpéx

nepreHaNKyIspax

7.4

[lonaTE MHOrOrpaHHHKa, OCHOBHBIE 3JIEMEHTbl MHOIOTPAHHHMKA, BBINYKJIbIE WU
HEBBIITYKJIBIE MHOTOIPAHHUKH, pa3BEpPTKa MHoOrorpaHHuka. [Ipusma: Nn-yronpHas
npu3Ma, TPaHd U OCHOBAHMSI MPHU3MBI, MPsIMasi U HAKJIOHHAs MPU3MBI, OOKOBas U
MOJIHAs MMOBEPXHOCTH MIPU3MBI. [Tapamnenenunen, NPSAMOYTOJIbHBIN
napajuieienunen u ero cpoicrsa. [Impammpa: N-yrosnpHas nmupaMuja, TpaHd |
OCHOBAHHE MU PAMHU/IbI, 0OKOBAs U TTOJIHAS MTOBEPXHOCTh MMUPAMUIBI, TPABUIIbHAS U

yceu EHHas nupamMuja. OJeMEHTHI OpusMbl U  [IHUPAMUIBL. HpaBI/IJ'II)HI)Ie




MHOI'OTPAaHHMKHU: ITOHATHE MPABUIBHOIO MHOIOI'PAHHMKA, NIPaBUJIbHAS IIPU3MaA U
NpaBWIbHAs NUpPaMHAA, [PaBUJIbHAs TPEYroJIbHAs NUpaMHUIA W IIPABUIIBHBIN
TeTpasap, kyO. IIpenctaBieHune O NpPaBUIBHBIX MHOTOTPAaHHHKAX: OKTadp,

JoAeKadip U ukocasipyrue CedeHust NIpu3Mbl U TUPaMUIbI

7.5

CummeTpuss B TMPOCTPAHCTBE: CHUMMETPHUS OTHOCHTEIBHO TOYKH, MPSAMOM,
MJIOCKOCTU.  DJIEMEHThl CHUMMETPUM B MNHpaAMUJAX, Mapajliesenunenax,

MMpaBUJIbHBIX MHOT'OT'PaAHHUKAX

7.6

Bbruuciienne 31eMeHTOB MHOTOI'PaHHUKOB: p&Opa, nuaroHand, yrisl. [lmomanb
OOKOBOM IOBEPXHOCTM M TIOJHOW IOBEPXHOCTH MPAMOH MPU3MBI, ILIOMAIbL
OCHOBaHMI1, TeopeMa 0 OOKOBOH MTOBEPXHOCTH MPSIMOM mpu3Mbl. [Iomaas 60koBoi
MIOBEPXHOCTH M IOBEPXHOCTU MPABWIBHOM NHUPAMUJIbI, TEOpPEMa O ILIOIAAU

yceu€HHoi nmupamusl. [Tonstue 06 06béMe. OOBEM TUPaMUIBI, TTPU3MBI

7.7

HOI[O6HI>IC TCJIa B  IIPOCTPAHCTBC. CooTHOIIIEHUSA MCXKAY IIomaiasisMu

MMOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJ

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

[MunuHapuyeckass MOBEPXHOCTh, 00pa3yoliye HUJINHAPUYECKONH MOBEPXHOCTH,
OCh UWIMHJIpPUYECKOM moBepxHOcTU. LlunmHap: ocHoBaHMsi M OOKOBas

MOBEPXHOCTh, 00pa3yloias u 0Ch, IJIOMIA/Ib OOKOBOM M MOJHOM MOBEPXHOCTH

6.2

KoHnueckass NOBEpXHOCTb, O0Opa3ylolMe KOHUYECKOH IOBEPXHOCTH, OCh H
BEpILMHA KOHUYECKOM moBepxHoCcTU. KOHyC: OCHOBaHuE U BepIlKHa, 00pa3yroas
U OCbh, IUIOLAJb OOKOBOM M TOJHOW TIIOBEPXHOCTH. YCEUEHHBIH KOHYC!

00pa3yolye U BbICOTa, OCHOBAHUS U OOKOBasi IOBEPXHOCTb

6.3

Cdepa u map: ueHTp, pagnyc, IuaMmeTp, MIomaab MoBepXHOCcTH cdephl. B3anmuoe

pacrionoxenne cepsl U MIOCKOCTH, KacaTellbHasl IUIOCKOCTh K cdepe, MIoaab

cdepsl

6.4

N300paskeHne Tel BpalleHHs Ha IUIOCKOCTH. Pa3BEpTKa HUIMH/IpaA U KOHYyCa

6.5

KomOuHanuu Ten BpalleHHs U MHOTOTPaHHMKOB. MHOTOrpaHHUK, ONUCaHHBIH

okoJto cdepsl, chepa, BIUCaHHAS] B MHOTOTPAHHUK, UJTH TEJIO BPAIICHHS

6.6

[Tonsitne 06 06béMe. OcHOBHBIE CBOiicTBa 00HEMOB Teil. Teopema 00 00BEME
NpsSMOYTOJILHOTO Tapajuieienunena u ciaencteus u3 He€. OO0BbEM UmIHMHIpA,

koHyca. O0béM mapa u miomaas chepol




6.7

HOI[O6HI>IC TCJla B IHIPOCTPAHCTBE. CooTHoOIIEeHUSA MCXKAY IUIomMaaiaMu

MMOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJ

6.8

Ceuenus mwmHapa (mapawieIbHO M MEPIEHIUKYISPHO OCH), CEUCHMsI KOHyca

(mapaienbHOE OCHOBAHUIO M MIPOXOJSIIEe Yepe3 BEPLUIMHY), CEUCHHUSI 1Iapa

6.9

BekTop Ha miockoct U B npoctpaHcTBe. Cl0KE€HHE M BBIUUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4nclio. PasnokeHne BeKTopa 1mo TpéM HEKOMIUTAaHAPHBIM
BekTopaMm. [IpaBuno mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX €

MNPUMCHCHUEM ITPABUJI HeﬁCTBHﬁ C BCKTOpaMHn

6.10

[IpssMmoyrosibHast cucreMa KOOpAMHAT B NpocTpaHcTBe. KoopaumHaTel BEKTOpAa.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOJN MeXAy BekTtopamu. CkaiasipHOE
MIPOU3BEACHUE BEKTOPOB. BhIUKCIEHUE YIIIOB MEXKIY MPSAMBIMU U IUIOCKOCTSIMH.

KOOpI[I/IHaTHO'BeKTopHI)II\/'I MCTOJ IPU PCHICHUU I'COMCTPHUICCKUX 3a/1a1




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon
NPoBepPsSIeMOro
TpeOoBaHus

IIpoBepsiemble TpeOOBAHUSA K NPeIMETHBIM pe3y/ibTaTam
O0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOM MPOrPpaMMbI CpPeIHEro
o0uiero o6pasoBanust

Bnanenue MeronaMu J10Ka3aTelbCTB, aIrOPUTMAMM PEIICHUS 3aj1ady;
YMCHUC (bOpMy.]'II/IpOBaTB U OICpHUPOBATH IMOHATUAMU: OIIPCIACIICHHUC,
aKcHoMa, Teopema, CIEICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTelIbCTBO,
PaBHOCUJIbHBIE ($hopMyIMpOBKY; [IPUMEHSATH UX; YMEHHE
dbopMmynupoBaTh O00paTHOE U MPOTHBOMOJOXKHOE YTBEPXKICHUE,
IPUBOAUTL IPUMEPBI U  KOHTPIPHUMEPBI, HCIOJIb30BATb METOJ
MaTeMaTHYECKOW WHAYKIMH; IPOBOIUTh JOKa3aTeIbHbIC PACCYKICHUS
Ipu pPCUICHUHA 3aja4d, OLICHUBATH JIOTMYCCKYIO IIpaBHUJIbHOCTb
pacCyXJeHul; YMEHHUE OINEepPUPOBaTh TMOHSTUSIMHU: MHOXECTBO,
IMOJAMHOXKECTBO, OICpalvu Hal MHOXECTBAMU, YMCHUC HCII0JIb30BATh
TeOpeTI/IKO-MHO)I(eCTBeHHLIfl amnmnapart  ajid OIMKUCaHU pEaIbHBIX
IMPpOICCCOB U SIBJICHUHI U npu pCIICHUHU 3aa4, B TOM YHCJIC U3 APYTHUX
y4eOHBIX IPEMETOB; YMEHHUE ONIEPUPOBATH MOHSATUSMU: Tpad), CBSI3HBIN
rpad, nmepeBo, muki, Tpad HA TJIOCKOCTH; YMEHHE 3a/laBaTh H
OIUCHIBATH I'pabl pa3IMIHBIME CITOCOOAMU; HCIIOIB30BAaTh I'padbl MpH

PCUICHUHU 3a1a4

YMeHue onepupoBaTh MOHATUAMU: HATYPAIBHOE YUCIIO, LEJIOE€ YUCIIO,
CTEIEHb C LIENBIM I10Ka3aTeIeM, KOPEHb HATYPAJIBHOM CTEIICHH, CTEIICHb
C palMOHAJIBHBIM  IIOKa3aTeleM, CTElNEeHb C JEeHCTBUTEIIbHBIM
nmokaszaTteneMm, Jorapudm UMcia, CHHYC, KOCHHYC U TaHIEHC
IIPOM3BOJIBHOIO YHMCJIA, OCTATOK 110 MOIYJIIO, PalMOHAJIbHOE YHUCIIO,
UppalOHAJbHOE  YHCJIO, MHOMKECTBA  HATypajbHBIX,  LEJBIX,
palMOHAIBHBIX, JEUCTBUTENIBHBIX YHCEN; YMEHHE HCIOJIb30BATh
NpPU3HAKKU JIETMMOCTH, HAMMEHbIINI OO J1euTenh 1 HauMEHbIIee
ob1ee KkpaTHoe, aropuT™ EBKiMIa mpH pelieHuy 3ajad; 3HaKOMCTBO
C pa3sIM4YHBIMM ITO3MLMOHHBIMU CHCTEMAaMHU CUMCIICHUS; YyMEHUE
BBIMOJHATh BHIYMCICHUE 3HAYEHUN U MPeoOpa3oBaHMsI BHIpaXKEHUI co

CTCIICHSMU U HOFapI/I(bMaMI/I, Hp606p330BaHI/I$I HpO6HO-paHI/IOHaHBHBIX




BBIPAXKCHUI; YMEHHUE ONEepPHUPOBATh MOHITUSMHU: MOCIEI0BATEILHOCTD,
apudmerndeckas ~ mporpeccusi,  TreoMeTpudeckas  Mporpeccus,
OecKOHEYHO YyObIBarollasi reoMeTpudecKass MpOTpeccHs; yMeEHHe
3a/laBaTh  IOCJIEIOBATEIbHOCTH, B TOM 4YHCI€ C  I1OMOIIBIO
PEKyppeHTHbIX  (OopMyJd;  yMEHHE  ONEepUpOBaTh  MOHSATHUIMHU:
KOMILIEKCHOE YMCJIO, CONMPsKEHHBIE KOMIUIEKCHBIE YMCIa, MOAYIb U
apryMeHT KOMIIJIEKCHOTO Yucia, (opMa 3amuci KOMIUIEKCHBIX YHCE
(reomeTpuueckasi, TPUTOHOMETpHUUECKass M anredpandeckas); yMeThb
HPOU3BOJUTH apu(pMeTHUECKHe NEHCTBHSI ¢ KOMITJICKCHBIMH YHCIIAMU;
OPUBOAWTH  IPUMEPHl  WCHOJNB30BAHUS  KOMIUIEKCHBIX  YHCEll;
OomnepupoBaTh MOHATHSAMU: MaTpuua 2x%2 u 3x3, omnpenenuTenb

MaTpHUIlbl, FCOMCTpI/ILIeCKI/Iﬁ CMBICIT OIIPEACIINTCIIA

YMeHue onepupoBaTh MOHATUSIMU: PALIMOHAJIbHBIE, UPpAalMOHAJIbHBIE,
MoKa3aTeNbHbIE, CTENEHHbIE, JIOTapu(PMIUECKIe, TPUT OHOMETPUYECKUE
YpaBHEHHMS] U HEPABEHCTBA, HX CHCTEMbl; yMEHHE OIEPUPOBATH
HOHATUSMU: TOKJECTBO, TOXKAECTBEHHOE IIPpeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YpPaBHEHMII M HEPAaBEHCTB, PaBHOCHJIbHOCTh
YPaBHEHMI, HEPAaBEHCTB M CHCTEM; YMEHHME peliaTb YpPaBHEHHS,
HEPAaBEHCTBA U CHCTEMBI C IOMOILBIO Pa3IMYHBIX NPUEMOB; peELIATh
YPaBHEHHUs, HEPABEHCTBA WU CUCTEMBI C IApPaMETPOM; IPUMEHSATH
YPaBHEHMS, HEPABEHCTBA, UX CHUCTEMBI JUI PEIICHUS MaTeMaTH4EeCKUX

3a]a4 ¥ 3a7]a4 U3 Pa3IMYHbIX 00JacTeil HayKH U peasibHOM KU3HU

YMeHue onepupoBaTh MOHATHAMM: (GYHKIWS, YETHOCTH (YHKIUH,
HNEepUOANYHOCTh (PYHKLUHU, OIPAaHUYEHHOCTh (D)YHKIIMH, MOHOTOHHOCTh
GyHKIMH, S5KCTpeMyM (QYHKIMH, HanOoJIbIllee U HAUMEHbILIee 3HAUEHUS
(GYHKIMM Ha MPOMEXYTKE, HeNpepbiBHAs (QYHKLUSA, ACUMIITOTHI
rpaduka GyHKIMH, TepBas W BTOpas NPOM3BOAHAS (YHKIUH,
TEOMETPUYECKUM U (PU3NYECKUN CMBICIT MTPOU3BOIHOM, TIEPBOOOpa3Has,
onpenenéHHbIl HMHTErpajg, yMEHME HaXOAWUTh AaCUMIITOTHI Trpaduxa
(GYHKIMH; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IIPOU3BEEHUS,
YaCTHOTO M KOMITO3MLIMHU ()YHKIMH, HAXOIUTh YPaBHEHUE KacaTeIbHON
K TpaduKy (YHKIUHU; YMEHHE HAaXOAUTh MPOU3BOAHBIC HIEMEHTAPHBIX
(GYHKIMI, yMEHHE HCIONB30BaTh IPOU3BOJHYIO IJIsI MCCIEIOBaHMS
GyHKIMHA, HAXOOUTh HAaUOOJIbIINE U HAUMEHBIINE 3HAaUeHUs (YHKIINIA;
CTpoUTh TpadUKM MHOTOYJICHOB C HCIOJb30BAHMEM ammapara

MATEMATUYICCKOI'O aHaJIn3a, MPUMCHATH ITPOU3BOJHYIO JJIA HAXOKICHUA




HAWJIy4IlleTO PEIICHUsT B NPUKIAAHBIX, B TOM YHCJE COI[UAIBHO-
9KOHOMHUYECKUX U (PU3MYECCKUX 3a/1auax; HAXOJAUTh IJIOIIAIA U 00bEMBI
bury ¢ nmoMoup UHTErpaja; MPUBOIUTh MIPUMEPHI MATEMATHYECKOTO

MOJIEMPOBAHMSI C TOMOLIbIO AU depeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: Tpaduk (GYHKIUH, OOpaTHas
GyHKIHS, KOMITO3ULIUA (YHKIHMHA, TUHEWHAsS QYHKIHS, KBaapaTUIHas
byHkuus,  pauvoHanbHas  (QYHKIOMS,  CTemeHHas  (QyHKUus,
TpUTOHOMETpUYeckrue (YHKIMH, OOpaTHbIE TPUTOHOMETPUUECKUE
¢byHkuMM, TOKa3aTeNbHas W Jorapumuueckas (yHKIUU; YMEHHUE
CTPOMUTH IpapUKU U3Y4YEHHBIX (PYHKLMH, BBHIIOIHATH IPEOOpa3OBaHUs
rpadukoB (pYHKIMH, HCIIOJIb30BATh IpapUKK AJI U3YUEHUSI IPOLIECCOB
Y 3aBUCHUMOCTEH, IpU pelIeHUHU 3a7a4 U3 JPYruX y4eOHBIX PEIMETOB
U 3a/a4 U3 peajbHOW XHM3HM; BbIpakaTh (OpPMYyJIaMHU 3aBHUCHMOCTH
MEX1Y BEJIMUMHAMU; UCIIOIb30BATh CBOMCTBA U TpadUKu QyHKUIUH [1s
peleHus ypaBHEHUH, HEpaBEeHCTB U 3a7a4 ¢ lapaMeTpaMu; n300pakaTh
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXXECTBA pEIICHUI YpaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemaTts TEKCTOBBIE 3aJaud Pa3HBIX TUIIOB (B TOM 4HMCIIE Ha
HPOLIEHTHI, TOJIM U YacTH, Ha IBUXKEHHUE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33/1a4¥ U3 00JIACTH YIIPaBJICHUS INYHBIMU U CeMEIHBIMU
¢uHaHCAaMM); COCTABJIATH BBIPAKCHUS, YPaBHEHUsI, HEPABEHCTBA U UX
CHUCTEMBI 10 YCIOBHIO 3aJla4d, MCCIIECA0BATh IOJYy4EHHOE PEIICHUE U
OLIEHUBATh IPABIONOJOOHOCTb PE3YJIbTATOB; YMEHHE MOJEIUPOBATH
peasbHbIE CUTYallUH Ha SI3bIKE MAaTEMAaTUKH; COCTAaBIATH BBIPAXKEHUS,
YPaBHEHMs, HEpPAaBEHCTBA M HUX CHUCTEMBI II0 YCJIOBHIO 3aayy,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAHUEM alapara

anreOppl, UHTEPIPETUPOBATH MOJIYYECHHBINA PE3yIbTaT

YMeHue omnepupoBaTh MOHSATUSAMU: CpelHee apuMETHYECKOe,
MearaHa, HauboJblllee U HauMEHbIIee 3HaUeHUs], pa3Max, JucIepcus,
CTaHJAapPTHOE OTKJIOHEHHWE YHCIOBOrOo HaboOpa; yMEHHUE W3BJIEKaTh,
MHTEPIPETUPOBATh MHGOPMAIUIO, MPEACTABICHHYI0 B TaliuIlax, Ha
auarpammax, rpadukax, OTpakaroIllylo CBOWCTBA peasibHbIX MPOILECCOB
U SIBJICHWH; TPEICTaBIATh HMH(GOPMAIMIO C IOMOIIBIO TaOJHUI] |
quarpamMM; HCCIE0BaTh CTaTUCTHYECKHE [aHHbIE, B TOM YHUCIE C

IPUMEHEHUEM TIpapUueCKMX METOAOB U JJIEKTPOHHBIX CPENCTB;




rpa(bnquKI/I ucciacgoBatb COBMCCTHBIC Ha6J'II-OI[eHI/I$I C IIOMOUIIBIO

JlUarpaMM paccE€MBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSAMM: CIyYalHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTb C HCIHOJBb30BAHUEM TpaMuecKUX METOJI0B; MPUMEHATH
(GOpMYIIBI CIOKEHUS U YMHOKEHUSI BepOSTHOCTEH, (hOpMYyITy MOJIHOMN
BEpOSATHOCTH, GopMmyny bepHymmn, koMOuHAaTOpHBIE (AKTBI |
(GopMyIBI; OLIEHHBATh BEPOSTHOCTH pEANbHBIX COOBITUH; YMEHUE
OlepHpoBaTh IMOHATUSAMHU: CIOy4yaliHas BeJIMYMHA, pacHpeleeHue
BEPOSITHOCTEHN, MATEMATUYECKOE OXKUJJAHUE, TUCIIEPCUS U CTaHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BEIMYUHBI, (QYHKIUU paclpeneaeHus u
IUIOTHOCTH  PAaBHOMEPHOIO, IOKAa3aTEJIbHOTO U  HOPMAJIbHOI'O
pacmpenelnieHuii; yMEHHE HCIONb30BaTh  CBOMCTBA  M3YUYEHHBIX
pacnpezeneHuil A1 peuieHus 3a1a4; 3HaKOMCTBO C MOHSATUSAMU: 3aKOH
OONBIIMX YHUCEN, METOAbl BBHIOOPOYHBIX MCCIEIOBAHUN; yMEHUE
OPUBOAMTH TMPUMEPHl TMPOSBIEHUS 3aKOHA OOJBIIMX YHCET B
OPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUPOBAThH
MNOHATUSIMU: COYETAaHHE, IEPECTaHOBKA, YHUCJIO COYETaHUM, YMCIIO
nepecTaHoBOK; OnHOM HbIOTOHA; yMeHHE MPUMEHATh KOMOWHATOPHBIE
GaxTBl U pacCyXIEeHUsS IS PELICHUs 3a]ad; OLCHUBATh BEPOSTHOCTU
peanbHBIX  COOBITHH; COCTaBIATH BEPOATHOCTHYIO MOJETb H

HHTCPHIPCTUPOBATDH I1OJIYY €HHBIN pe3ysibTaT

VYMeHue omnepupoBaTh MOHATHSMHU: TOYKA, IMpsMas, I[JIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIJa, IUIOCKUH Yroi,
JBYTPAaHHBII yroyi, TPEXTPaHHBIA yroj, CKpelUBarolluecs MpsMble,
NapajuIebHOCTh U MEPHEHIUKYISIPHOCTD NPSIMBIX U TUIOCKOCTEH, Yol
MEXAY NPSIMBIMH, YIOJd MEXIY NPSIMOM U IJIOCKOCTBIO, YrOJl MEXAY
IUIOCKOCTSMH, PACCTOSIHUE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEKIY
NPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSAMH; YMEHHE HCIO0JIb30BaTh
IpU pEUIeHUW 3a/Jad W3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPHH;
YMEHHE OLICHHBATh pa3Mepbl 00BEKTOB OKPY KAIOIIET0 MUPA; CTPOUTH
MaTeMaTUYECKUE MOZEIN C MOMOIIbI0 T'€OMETPUUYECKUX MOHITHH U

BCJIIMYKH, PCIIATh CBA3aAHHBIC C HUMHU ITPAKTHYCCKUC 3aJa4n
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YMeHne oneprupoBaTh MOHATHIMHE: N0 GUTYPHI, 00BEM (PUTYpBI,
MHOT'OT'PaHHUK, IPABHIILHBIA MHOT OTPaHHUK, CEYEHUE MHOTOT' PAaHHUKA,

Ky0, mapanjenenumnen, mnpusMma, nupamuaa, Gurypa u HOBEPXHOCTh




BpallleHus], HUJIMHIP, KOHYC, map, cdepa, miomansb chepsl, MIOmaIb
MOBEPXHOCTH MUPAMUJBI, MPU3MBI, KOHyca, HWIMHIpa, 00BEM KyOa,
NPsIMOYT'OJILHOTO Tapajuieienuneaa, NUpaMu/ibl, NPU3Mbl, UUIUHAPA,
KOHYcCa, L1apa, pa3BEPTKa MOBEPXHOCTH, CEUECHUSI KOHYCa U LMWIMHIPA,
napajuieJbHble OCH WMJIM OCHOBAHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacatomjasicst cepbl, IWIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUEHHUE
MHOTOI'paHHUKA, H300paKaTh MHOTOI' PAHHUKHU, PUTYPBI U TOBEPXHOCTH
BpallleHMs,, UX CEUEHMs, B TOM YHCIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHE TPUMEHSITh CBOHCTBA TEOMETPUYECKUX QUTYD,
CaMOCTOSITeNIbHO (HOPMYIMPOBATH OIpENeNeHUsT H3ydaeMbiX GUryp,
BBIJIBUTaTh TMIOTE3bl O CBOWCTBAaX M IPU3HAKAX I'€OMETPUUYECKHUX
¢uryp, 0OOCHOBBIBATH WIJIM OMPOBEPraTth MUX; YMEHHE IPOBOIUTH
KJacCU(pUKAUI0 (QUIyp 1O pa3Ju4yHbIM HpPU3HAKaM, BbBIIOJHAThH

HGO6XOI[I/IMBI€ AOMOJIHUTCIBHBIC TIOCTPOCHUA
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YMeHue omnepupoBaTh IOHATHAMM: JBUKEHHE B IIPOCTPAHCTBE,
napasuieJbHbIN [IEPEeHOC, CAMMETPUS Ha IMJIOCKOCTH U B IPOCTPAHCTBE,
HOBOPOT, MpeoOpa3zoBaHue M0A00us, MOAOOHBIE QUIYpPbI, yMEHHE
pacrio3HaBaTh paBHbIE U MOAO0HBIE (DUTYpHI, B TOM YHCIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYpPE; UCHOIb30BaTh '€OMETPHUUECKUE OTHOILLIECHUS
IpU pElICHUU 3a/ay; HaXOAUTb F'€OMETPUYECKHE BEIMUYMHBI (JUIMHA,
yroJ, Iouiaap, o0ObEM) IpHU PELIEHUH 3a7ad U3 JAPYrux Yy4eOHBIX
IPEAMETOB U U3 peasibHOM )KU3HU; YMEHHUE BHIYUCIATH T€OMETpUY eCKHe
BEIWYUHBI (AJIMHA, Yrojl, IUIOMAgb, 00BEM, MIOIIAAb MOBEPXHOCTH),
UCTIONIB3YSl U3yYeHHbIe (OPMYNBI U METOABI, B TOM 4YHCIE: IUIOLIAb
MOBEPXHOCTH MHUPAMM/IbL, IPU3MBI, KOHYCa, [IHJIMH/IPA, IUIOLIAlb CPEpHI;
00bEM Ky0a, MPsIMOYTOJIbHOIO NapaieennIena, MIpaMuibl, IpU3MBbl,
LWIMHApPA, KOHYyCa, Iapa; yMEHHWE HaXOJIUTh OTHOLIEHHE OOBEMOB

no100HBIX Uryp
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VYMeHue  onepupoBaTh  MOHATHSMH:  NPAMOYrojbHas  CHUCTEMA
KOOPJIHMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPAMHATHI BEKTOpPA, CyMMa
BEKTOPOB, IIPOU3BENECHUE BEKTOPA HA YHUCIO, PA3JIOKEHUE BEKTOPA I10
0a3ucy, CKalsipHOE MPOM3BEACHHE, BEKTOPHOE IPOHM3BEICHUE, YOI
MEXIy  BEKTOpaMH; yMEHHUE  HCHOJIb30BaTb  BEKTOPHBIA U
KOOPAMHATHBIN METOJ ISl PEIICHUS] T€OMETPUUYECKUX 3a/lady U 3aaad

JIpyTuX y4eOHBbIX TPEIMETOB
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YMmeHnue BbIOMpaTh MOAXOMALIMH METOX JJs pelleHHus 3a7auu;
IIOHMMaHHE 3HAYMMOCTM MATEMaTUKU B HW3YYEHHUHM NPUPOIHBIX U
OOILECTBEHHBIX TIPOLECCOB M SIBJIEHHM; YMEHHME paclo3HaBaTh
IIPOSIBJICHHE 3aKOHOB MAaTE€MaTUKH B MCKYCCTBE, YMEHHE NPUBOIUTH
IpPUMEPbl MaTEeMaTUYECKUX OTKPBITUH pPOCCUHCKOM W MHPOBOU

MaTEeMaTUYECKON HAyKH




INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
Kon
1 Yucna v BEIUUCIEHUS
1.1 HartypanbHbie u nensie yncna. [Ipu3Haky qemMMOoCTH HEeTbIX YHCeT
1o PanmonaneHbie umcna. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, TIPOICHTHI,
' OeCKOHEeUHbIE MEePHOInIECKIe TPOoOH
13 ApudmeTnueckuil KOpeHb HaTypaJbHOU cTeneHu. JleficTBUs ¢ apu(METHYECKUMU
' KOPHSIMU HaTypaJIbHOU CTEIeHU
14 Crenenbp ¢ wuenbiM mokaszareneM. CTeneHb € pallMOHAJIbHBIM I10Ka3aTeJIeM.
' CBoiicTBa CTENEHU
L5 CuHyc, KOCHHYC M TaHTE€HC YHUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapum uncna. /leciTHuHbIE U HATypalbHbIE TOrapu(MbI
JeiictBuTenpHbIe uncla. ApUPMETHUYECKHE OIepaluu ¢ JACHCTBUTEIHLHBIMU
1.7 gucnamu. [IpubmmkEHHbIC BBIYUCIICHUS, TTPABHIIA OKPYTIJICHUS, TPUKUIKA U OIIEHKA
pe3yJbTaTa BEIYHUCICHHH
1.8 [IpeobpazoBanue BeIpaXeHUH
19 KommuiekcHbie yncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Ienble u poOHO-paliMOHANIbHBIE YPABHEHUS
2.2 WppanroHaabHbIe YpaBHEHUS
2.3 TpuroHoMeTpuyecKue ypaBHeHUS
2.4 [TokazarenbHble U Jorapu@MuUUecKue ypaBHEHUS
2.5 Lenbie u ApOOHO-pallMOHATIBHBIC HEPABEHCTBA
2.6 HppannoHanbHbIe HEPAaBEHCTBA
2.7 [Toxa3zaTenbHble U JorapudmMuyecKkre HepaBeH CcTBa
2.8 TpuroHomerpuyeckrue HepaBeHCTBA
2.9 CucreMbl M1 COBOKYITHOCTH YPaBHEHUH 1 HEPABEHCTB
2.10 VYpaBHEHHs, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
211 Marpuiia cucteMbl JIMHEHHBIX ypaBHEHUH. ONpeaeuTeNb MaTPHIIbI




OyHKUIMU U rpaduKu

@yHkuus, cnocodsl 3ananus QyHkuuu. I'paduk ¢yHkiuu. BzaumHo obpartHble

3 ¢byukuuu. YeérHple u Heu€THble pyHKUUU. [lepuonnueckue GyHkuuu
OO6nacTh ompeneseHus W MHOXECTBO 3HaueHuM ¢yHkuuu. Hymum ¢yHKuum.
32 [IpoMeXyTKH 3HAKOMOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH  (DYHKITUH.
' MakcuMyMbl 1 MHHUMYMBI QyHKIuH. HamOonbinee W HaMMeHbIee 3HAYCHHE
(GYHKIMU HAa TPOMEKYTKE
33 CrenenHast QyHKUMsI ¢ HaTypajbHBIM M IIeJIbIM ToKa3aTteneM. EE cBoiicTBa u
' rpa¢uk. CBoiCTBa U rpauiK KOpPHS N-0¥ CTENeHH
34 Tpuronomerpuyeckue QyHKIIMH, KX CBOWCTBA U I'PadUKH
3.5 [ToxazarenbHast u norapupmudeckas GyHKIMH, UX CBOWCTBA U rpauKu
35 Toukn paspbiBa. AcumnTorel rpadgukoB ¢yHkuui. CpoiicTBa (QyHKUUH,
' HETIPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBatenbHOCTH, CIIOCOOBI 3aJaHUS TTOCTIEN0BATEIbHOCTEH
3.8 Apudmernueckas U reoMmeTprueckas mporpeccuu. @opmyiia CI0XKHBIX TPOIEHTOB
4 Hayana matematuyeckoro aHanusa
4.1 [TpousBoanast pynkuuu. Ilpon3BoaHbIe 351eMeHTapHBIX (QYHKIUH
[IpumeHnenne TPOM3BOAHOW K WCCIENOBAHHIO (YHKIIMH HAa MOHOTOHHOCTH H
4.2 IKCTpeMyMbl. HaxoxkeHre HanbobIIero 1 HaMMEHbIIero 3HaueHusI QyHKIIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
51 MHoXxecTBO, orepalli HaJ MHOXKecTBaMu. Jluarpammel Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKN
7.4 Tena u MOBEPXHOCTH BpalCHUS




7.5

Ko OpANHATBI U BEKTOPLI




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






