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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus siBNsieTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHMs, TaKk Kak OO0ECHeurnBaeT BO3MOXKHOCTb W3YYEHHS JUCHUIUIMH
€CTECTBEHHO-HAYYHOW HANpaBIE€HHOCTH M MPEAMETOB T'yMAaHUTAPHOIO IMKIIA.
[TockonbKy JOrHYecKOe MbIIIIEHUE, (HOPMUPYEMOE NMPU U3YYEHUH 00YyYarOIUMUCS
MNOHSATUWHBIX OCHOB T€OMETPHUM, TMPHU JOKA3aTENbCTBE TEOPEM M MOCTPOCHUU
HENOYKH JIOTHUECKUX YTBEPKICHUH MPHU PEIICHUH T€OMETPUYECKUX 3a/1a4, yMEHHE
BBIIBUTATh W OIPOBEpPraTh THIIOTE3bl HEMOCPEACTBEHHO WCIONB3YIOTCS TIpU
pelIeHUH 3a]]a4 €CTECTBEHHO-HAy4YHOI0 1IMKJIA, B YACTHOCTH (PU3NYECKUX 3a/1ay.

[lens ocBoeHUs mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriyOoaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYATbHBIX CIIOCOOHOCTEN 00YUaIOIIUXCSl IPU U3YUCHUH
reOMETpUH, KaK COCTaBlsIoOlIel mpeamMeTHOM oOjactu «Marematuka H
nHpopMaTHKa» yepes o0ecreueHrue BO3MOKHOCTH MMPUOOPETEHUS U UCTIOIb30BaHUS
0oJiee r1yOOKUX TEOMETPUYECKUX 3HAHUM U IEUCTBUMN, CIEIIU(DUUHBIX T€OMETPHUH,
¥ HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOo(ecCHOHAIBHOTO 00pa30BaHusl, CBSI3aHHOTO C
UCIIOJIb30BaHUEM MaTeMAaTHUKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUH Ha YIIyOJEHHOM YpOBHE,
PACHIMPSIIONIMMU U YCUITMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SBJISIOTCS:

pacuIMpeHne NpeacTaBiIeHUss O TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpPbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupOBaHUE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIYypax KaK o
BOKHEUIIUX MAaTeMaTHUYECKUX MOJEINSX, MO3BOJISIIOUIMX ONUCHIBATH M HM3y4daTb
pa3Hble ABJICHUS OKPYKAIOLIEro MUpa, 3HAHUE OHITUITHOTO anmnapara no pasueiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUH;

dbopMupoBaHHEe  YMEHHUS ~ BIAJAETh  OCHOBHBIMH  TOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTYypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEHHE HUX NPUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOIUTh
HECTaHJapTHbBIE CIIOCOOBI pElICHUs 3a]1ay;

dbopMupOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEKaxX, MOJACIAX U B pealbHOM
MUpPE MHOTOTPAHHUKH M Tejla BpALEHUS, KOHCTPYHUPOBAaTh T'€OMETPHUECKHE
MOJIETIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUi, (OpPMUpPOBAHUE MOHUMAHHUSA POJM AKCUOMATUKU MpPU
IIPOBEJCHNUN PACCYXKIECHUN;

dbopMupoBaHHE yMEHHMs BIAJETh METOJAaMHU J0Ka3aTebCTB M aJTOPUTMOB
peuIeHus, YMEHUs UX IPUMEHSTh, IPOBOJAUTH JIOKA3aTeJIbHbIE PACCYKICHHS B XO/€
pelIeHus] CTePEOMETPUUECKUX 3aJlady U 3aJad C MPAKTHYECKUM COJEPKaHHUEM,
dbopMHUpOBaHHE MPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTElIbCTB  IPHU



000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUN M POJTH AaKCHOMATHUKH B TIPOBEICHUN
JeAYKTUBHBIX PACCyKICHUN;

pa3BUTHE M COBEPILIEHCTBOBAHME MHTEJUICEKTYaIbHBIX U  TBOPYECKUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHONM aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dopmupoBanre (YHKIMOHAIBHOM TPAaMOTHOCTH, PEJICBAHTHONM T'€OMETpUU:
YMEHUSI PAClo3HABATh TMPOSBICHUS TE€OMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX CUTYyalUsX U MPU HU3YYCHUH JPYTUX
y4e€OHbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAlMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALUN TTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMH JIMHUSAMHA y4eOHOTO Kypca «['eomeTpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBMIKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
HNOHSTUSAMWY, PEJICBAHTHBIMU T€OMETPUU Ha YIIyOaEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEpP)KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  paclpeaensercs He TOJbKO IO
CoJIepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHHs DenepaiibHON paboueit
IpPOrpamMMbl, pacHpeleNEHHbIM MO TojJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIUIHAIBHBIM BOMPOCAM 00yUaroIuecs
oOpamjayiich ~ HEOJHOKPATHO. ITO  TO3BOJSET OpPraHMW30BaTh  OBJIAJICHUE
T€OMETPUUYECKUMH MOHATHSIMU M HaBBIKAMHU MOCJIEI0BATEIFHO U TIOCTYIATEIBHO, C
coOJTI0/IeHUEeM TIPUHITAIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUUECKHUX TPEJCTABICHUA OOYJArOIIMXCs, PACIIUPSIS U YIIIyOsis
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycrmoBus i auddepeHnmanuu  oOy4eHHS, TOCTPOCHUS
UHJAMBUAYAIbHBIX 00pa30BaTeNbHBIX MPOTpaMM, O0O0€CeYuTh YriyOonéHHOe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaétoM BbIOOpa Oymymiel mpodeccun, oOecreuynBas NMPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTbLHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 201 gac: B 10 kmacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 99
yacoB (3 Jaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTEepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosioxeHne MNpsMbBIX B NPOCTPAHCTBE: IEPECEKAIOLIHECH,
NapajulejibHble M CKpeluuBaronecss npsMble. [Ipu3Haku CKpemmBaromuxcs
npsMbIX. [lapannenpsHOCTh MPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MapAJLIICIIbHBIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX NMPSIMBIX, NAPAJUIEIIbHOCTD IPAMOU
U 1iockocT. [lapannenbHoe M IEHTpaJbHOE NPOEKTUPOBAaHUE, N300pakKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOTO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapajsiesibHOW MPOEKIMH. YTJIbl C COHAMPABICHHBIMU CTOPOHAMM, YIOJI
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapasliesibHbIE
IIOCKOCTH, CBOWCTBA IapauIeabHbIX IJIOCKOCTEMN. IIpocrenmme
OPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTHU: TETpaj’ap, Napajulesenunen,
MMOCTPOEHHUE CCUCHUM.

[lepneHauKyISIPHOCTD NMPSIMOM U IUIOCKOCTU: NEPIECHAUKYIISPHBIE NPSIMbIC B
IIPOCTPAHCTBE, IPSAMBIE MApaUICIbHbIE W IEPIEHAUKYJISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHMUE.
[lepnieHAUKYIJISAP U HAKJIOHHBIE: PACCTOSSHUE OT TOYKU J10 IUIOCKOCTU, PACCTOSHUE
OT MPSIMOM J10 TIOCKOCTH, MPOEKIUs (PUTYPBI Ha MIIOCKOCTh. [leprneHuKyIsipHOCTD
TUIOCKOCTEN: MPHU3HAK MEPIECHAUKYISPHOCTU JBYX IJIOCKOCTEN. Teopema o TpéEX
NIEPIICHIUKYJIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAy IPSMOUW U INUIOCKOCTBIO, IBYTPAaHHBIN
yroJ, JUHEUHBIN YroJl IBYTPAHHOTO yria. TpEXTpaHHBIM U MHOTOTPAHHBIC YTJIBI.
CBOIICTBA IJIOCKHUX YTJIOB MHOTOTPAHHOTO yriia. CBOWCTBA MJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopemMbl KOCHHYCOB M CUHYCOB Il TPEXTPAHHOTO YIJIA.

MHororpaHHuKHu

Bunpel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapaienenunen, TpsSIMOYTOJIbHBIN MapaJICICIUNE] U €T0 cBoiicTBa. KpaTuaiiiue
IyTH Ha IOBEPXHOCTM MHOrorpaHHuka. Teopema Oiunepa. IIpocTpaHcTBeHHas
teopeMma [Iudaropa. [Tlupamuaa: n-yronbpHast nupamuia, NpaBuiIbHas U yCeUEHHAS
nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHEd MpaBUIBLHON NUpaMUIbL.
[IpaBriibHBIE MHOTOIPDAHHUKH: TPaBUJIbHAs NpPHU3Ma W IpaBWIbHAsA MHPAMHIA,



paBUJIbHAS TPEYTOJIbHAS TUpaMUIa U MPABUIILHBIN TETpadip, Kyo. [IpencraBnenue
O MPABUJIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, JOAECKAIP U UKOCAIP.

Bolunicnienue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, uaroHaidH, YTJIbL.
[Tnomanas OOKOBOM MOBEPXHOCTH U IIOJTHOM MOBEPXHOCTH MPSIMON IPU3MBI,
IJIOIIAb OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NMPsAMOH rpu3msbl. [1nomans
OOKOBOIl TMOBEPXHOCTH M TOBEPXHOCTH MPABUIBLHOW MHUpPaMHUABI, TEOpeMa O
IJIOIIAIA YCEYEHHON TUPAMUIBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUIBbHOU
MMAPAMUJBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBbIE, COHANpPABJIEHHBIE U MPOTUBOIOJIOKHO
HaIIpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucio. CBoiicTBa ClI0KeHUsI BEKTOPOB. CBOMCTBA YMHOXKEHHSI BEKTOpa HA YUCIIO.
[ToHsATHE KOMIUTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapawienenunena. TeopemMa O pPa3lOKEHUM BEKTOpA IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHasg  cuctema  KOOpAMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMH BEKTOpA U
KOOpAMHATAMHU TOYEK. YTOJN MEkKIy BekTopamu. CKalsipHOE MPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepuyeckas TOBEpPXHOCTh, oOOpasyromue mnoBepxHocTedl. Tenma BparieHus:
IIMH/P, KOHYC, YCeUEHHBII KOHYC, cepa, map. BzauMHoe pacnonoxeHue cgepsl
U TUIOCKOCTH, KacaTebHas IUIOCKOCTh K cdepe. M3o0paxkeHue Ten BpaiieHus Ha
riockoctu. Pa3BépTka munmmHapa u konyca. CUMMeTpust cepsl U 1mapa.

O6béM. OcHoOBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
IOpSAMOYTOJBHOTO Mapaiienenunena u cueactsuss u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IUIMHIPA, TUpaMuAbl U KoHyca. O0BEM IIapa M IapoBOrO
CerMeHTaA.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BhucaHHas B
IWIMHAP, ONHCaHHas oOkojo ImiuHApa. llepeceuenune cdepbl U mapa ¢
iockocteio. Kacanme mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHHKA,
ONHKCAaHHOTO OKoJIo cdepsl, cdepbl, BNMCAHHOW B MHOTOTPAHHUK WM TeEJO
BPAIICHHUS.



[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTew.
[Tomo6bue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUJIOMAACH TMOBEPXHOCTEN
nonoOubIx ¢uryp. IlpeoOpaszoBanue momodbus, romoretus. Pemenue 3agau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILIEHUS: CEUCHUS IIMIIMH]IpA
(mapaJyienbHO W MEPHEHAUKYISIPHO OCH), CEYeHUs KOHyca (mapajuielibHbIe
OCHOBAHHIO U MPOXOJIAIINE YEPE3 BEPUIMHY), CEUEHHUS 1Iapa, METOJIbI OCTPOEHUS
CEUYEeHMIl: METOJ| CJE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEKYILEH TTOCKOCTH.

BeKTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyronbHas cucTemMa
KoopJMHaT B mnpocTtpaHcTBe. KoopauHaTel BekTopa. PasnoskeHue BekTopa IO
6azucy. KooparHaTHO-BEKTOPHBII METO/] IPU PELICHUU T€OMETPUUECKUX 3a/1ay.

JABHKEHUA B IPOCTPAHCTBE

JIBmxenus mpoctpancTBa. OtoOpakenus. JIBMKEHUS W PaBEHCTBO (HUTYP.
OO6ume cBoiicTBa JBMXKEHUM. BuIbl JBUXKEHUN: TMapajulesibHBIM MEepeHoc,
LHEHTpaJIbHAsl CUMMETpUs, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA VYPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHKE:

c(OpMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIMKA 00YYAIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNCKOT0O 00IIECTBA, PEICTAaBICHHE O MATEMAaTHYECKIX
OCHOBaX (PYHKIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBJICHUH, MpOLEIYp
IpaXJIaHCKOTO  oOmiectBa  (BBIOOpBI, ONPOCHI U JIPyroe), yMeHHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAaMHM B COOTBETCTBHM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) mnaTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOMW MICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE DJTHUX JOCTIKEHUH B JPYrUX HayKax, TEXHOJOTHsX, cdepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKH U JEATENBHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOIO Oy IyIIIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33]1a4, PEIICHUH, pacCyXIeHUH, BOCHPUUMYUBOCTD K
MaTEMaTUYECKUM ACTIEKTaM PA3JIMYHbIX BUJI0B HCKYCCTBA;

5) puzuveckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYEeCKUE 3HAHUS B
UHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTAHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTJIbIXa, PeryJsipHasl pu3ndecKkasi akTUBHOCTh), (PU3MUECKOE COBEPLICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTBIO;

6) Tpy1oBOE BoCcIUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepam  Mpo(ecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur u peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHHUE BIIUSHUS
COLMAIBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TII00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWHM [JI1 pemieHus 3amad B 00yactu
OKpYXaloUIel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIEN CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMaTHIECKON
HayKH Kak cepbl 4eIOBEUECKOM AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs pa3BUTHUSL LIMBUWIA3ALMH, OBJIAJICHUE S3BIKOM MAaTEMaTUKU U MaTEMaTH4YECKOMN
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

Ba3oBble Jjornyeckue JeicTBHA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECCTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHH, OTHOIICHWHA MEXKAY TMOHATHIMH, (HOpMyIUpPOBATH
OTIpE/ICJICHUS] TTOHATHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /111 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEOOPa30BBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, SAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHHUSIX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaN0O0JIee OIXOAAIINN C YIETOM CaMOCTOSI TETHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpolieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI IO pe3ybTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEIOBaHMS, OICHWBATh  JIOCTOBEPHOCTH
HOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbIABUTATD
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIUY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOIPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U HHTEPIPETUPOBATH HH(POPMALIMIO PATUYHBIX BUIOB U (HOpM
IpEeCTaBICHHUS,

CTPYKTYpUPOBaTh MH(OPMALIMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBepPCcaJbHbIE Y4eOHbIe JelCTBUS

OOmenmne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKIACHUS B COOTBETCTBHH C YCIOBUSIMH U
HEISIMU OOIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh IIOSICHEHHS II0 XOJY pCIICHHUS 3a/JayH,
KOMMEHTHPOBATH MOJYYCHHBIN pe3yJIbTaT;

B XOJIe¢ OOCYXKJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOI TEMHI,
npoOJIeMbl, pemaeMol 3a7add, BHICKA3bIBaTh WJEH, HAIICIICHHBIE Ha IOUCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXKAEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
Jvajora, oOHapyKUBaTh Pa3jiMuue M CXOJICTBO MO3UIIMHI, B KOPPEKTHOH (opme
bopMyIIUpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3aaad
Mpe3eHTAIMN U OCOOCHHOCTEHN ayAUTOPHUH.

PerynsiTuBHbIE YHHBepCcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTABJIATH IUIAH, AITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUS
COBEPIIIAEMBIX JCHCTBUN W MBICITUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIL30BAaTh MPEUMYIINECTBA KOMAHAHOW W WHAMBUIYaJTbHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIeh COBMECTHOU
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3ALMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT padoThl, 00001IaTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPyNMNOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PAOOTHI U KOOPJIMHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJIEHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOIMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUN;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJIEACTBUS M3 HUX IPU PEIICHUU
F€OMETPUYECKHX 3a]1a4;

e KJIACCU(PUIMPOBATH B3aUMHOE PACIIOJIOKEHUE MPAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSMH, CBS3aHHBIMU C yIJaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMOM U
IJI0CKOCTHIO;

e CcBOOOJHO OMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (TIpU3Ma,
nupamMua, NPSMOYTOTBHBINA Mapajuiesenumne, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHWS IS
KJ1accuuKaIuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHUKOB TUIOCKOCTHIO;

e BBITIOJHSATH napaieIbHOE, [IEHTPAIILHOE u OpTOTOHAJIBLHOE
MPOEKTUPOBaHKE (PUTYP HA TNIOCKOCTb, BBIMOJIHATH H300paxeHus: puryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BUJI CBEPXY, COOKY, CHHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMy;

e CBOOOJHO ONEPHUPOBATH MOHATUSIMH: CHMMETPHUSI B MIPOCTPAHCTBE, IICHTP,
OCh U TFIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI,

e CBOOOJHO ONEPHPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MIPOCTPAHCTRE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTEebCTBO MAaTEMAaTUYECKUX OTHOIICHUU U
HAXOXKJEHUE TECOMETPUUECKHUX BEIMYUH, TPUMEHSIS U3BECTHBIE METO/IBI ITPU
pEelIeHU MaTeMaTUYeCKUX 3a/1ad IMOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0’KHOCTH;

e TMPUMEHATH MPOCTEHIIME MPOTrPaMMHBIE CPEACTBA M  DBJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;

e W3BJCKaTh, MNPeoOpPa3OBBIBATH WM HWHTEPIPETUPOBATH HWHGOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpEJCTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIYYCHHBIC 3HAHWUS Ha TMPAKTUKE: CpaBHHUBATh U
aHAM3UPOBATh PEATBLHBIE CUTYAIlMH, MPUMEHSTh U3YYCHHBIC MOHSATUS B
mpolecce IMOWMCKA  pelIeHUs MaTeMaTU4ecKd  COpMYITHMPOBAHHON
npoOemMbl, MOJEIMPOBAaTh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEI0OBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEopeM, ammapara ajreOpbl, peraTh MPaAKTUUECKHE 3a/1ayH,
CBSI3aHHBIC C HAXOXK/ICHUEM F€OMETPUUECKUX BEJINYMNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OINEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMUYECKOW U CepuyecKoil TMOBEPXHOCTSIMH, OOBSICHITH CIOCOOBI
MOJTyYCHUS;

ONEepUpPOBATh MOHATHUSIMH, CBSI3aHHBIMU C T€JIaMU BPALLCHUS: HUIUHAPOM,
KOHYCOM, c(hepoit u 1mapom;

pacmo3HaBaTh Tela BpalleHus (UMIUHAp, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALCHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIOJIOKEHUE C(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
00BEMBI U TUIONIAJAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cepy U
OMMCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WIH TEJO
BpalllCHUS;

BBIUUCIISTH COOTHOLICHUS MEX/Ty TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
[IOJOOHBIX TEN;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIJIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTexax U puCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATH ONEPAIU HaJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOIl cUCTEME KOOPAMHAT;
peniaTh reOMETPUYECKHE 3a/1a4U Ha BBIYMCIIEHUE YTII0B MEXKY MPSIMBIMU U
MJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHUM OT TOUKH JI0 TJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/1a IPU PEILICHUY;
CBOOOJHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBINIOJIHATh HM300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpallEHUS MpHU
napajyieIbHOM  TEpPEHOCE, LEHTPAJIbHOM CHUMMETPUU, 3€pKAIbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus 0100,
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAIllEHUS: CEYCHHs IMIMHIPA
(mapasienbHO U MEePIEeHIMKYISIPHO OCH), CeUEHUsl KOHYca (MapajuieibHble
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILIUHY), CEUECHHUS 1Iapa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEUEHUI: METOJ CJEIOB, METO[
BHYTPEHHET0 MPOEKTUPOBAHUS, METO]] IIEPEHOCA CEKYILEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,
MPUMEHSATh TeoMeTpuueckue (aKThl IS PEIICHHUS] CTEPEOMETPUUICCKUX
3a7a4, MPEANONArarollnX HECKOJbKO IIaroB PEIIEHUs, €CIH YCIOBUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOM (opMme;

pelmarps 3aJayd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHWN H
HAXOXJICHUE T€OMETPUUECKUX BEJIUYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI [IPY PEUIEHNUH CTEPEOMETPUUYECKUX 3a/1aY;

IIPUMEHSITH IMOJyYCHHbIEC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATh HM3YUYEHHBIE MOHATHS,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IMOWCKA PEUICHUS MaTEeMaTUYECKU
chopMyTUpOBaHHOM TPOOIEMBI, MOJICIUPOBATh PEAIbHBIE CUTyaIllMd Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TMOHATUA M TEopeM, arrmapata anreOpbl, peuaTh
IIPAKTUYECKNE 3aJ1a4d, CBS3aHHBIE C HAXO0XICHUEM T€OMETPUUYECKUX
BEJINYMH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTH pyHJAaMEHTa PA3BUTHS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
n/n MPOrpamMMbI Bceero Kontpoasubie | IIpakTaveckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHoe pacnionioxeHue npsiMbIx B 6 1
MIPOCTPAHCTBE
3 [TapayteabHOCTB IPSIMBIX U IJIOCKOCTEH B 3
IIPOCTPAHCTBE
4 [lepneHUKyYISAPHOCTD NPSAMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
VYTiabl ¥ paccTosIHUA 16 1
6 MHororpanHuku 7 1
BexkTtops! B ipocTpaHcTBe 12
2 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3ALNA 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne i/ I:;:rn::;);::lﬂne PasieIon H Tem Beero KonTpoabubie | IlpakTuueckue ﬁl;gg):)o?a[::lbﬂme
padoThI padoThI pecypebi
1 AHaMTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHuUeE, 06061LI6HIE€ " 15 1
CUCTEMaTHu3alus 3HAHUI
3 OOBEM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTIJIBIX TEJ
6 JBro>keHus 5 1
7 [ToBTOpEHME, 0606H_ICHI:IG u 14 )
cUCTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 99 8 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne KoanuecTBo yacos Hdara
JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
n/ | Tema ypoka Bcer | Konrpoabnbl | Ilpakruyeckn | H3y4eHH pecypent
n 0 e padoThbI e padoThI A
O
CHOBHRIC Mpaniiia https:/fipi.ru/
MU300paKeHUS Ha
| PUCYHKE IIJIOCKOCTH, | https://resh.edu.ru/?ysclid=mevOcab4wp951004
napauIeIbHbIX 754
HpAMBIX (OTpe3KoB), https://mMmonypoku.pd/
CepeHBI OTpe3Ka
TlonsTus
CTepEeOMETPUU:
TOUKa, Mpsmas,
IIOCKOCTb, https://fipi.ru/
IIPOCTPAHCTBO. _
https://resh.edu.ru/?ysclid=mev0Ocab4wp951004
2 OcHoBHbIE TIpaBUIIA 1 754
U300paKeHUS HA -
PUCYHKE IIJIOCKOCTH, https://monypoku.pd/
napajiCIbHbIX
MPSIMBIX (OTPE3KOB),
CepeHBI OTpe3Ka
[HonsTus: https://fipi.ru/
NepeceKaroImnecs ,
https://resh.edu.ru/?ysclid=mev0Ocab4wp951004
3 IUIOCKOCTH, 1 754
IepeceKaroluecs -
npsMasi u https://monypokun.pd/




IJIOCKOCTb;

MOJIYITPOCTPAHCTBO
[TousiTus:

nepeceKaronmecs https://fipi.ru/

HHIOCKOCTH, https://resh.edu.ru/?ysclid=mev0cab4wp951004
MepeCceKaroIInecs 754

npsMas u

IUIOCKOCTb; https://monypoku.pdp/

MOJIYITPOCTPAHCTBO

MHoOrorpaHHukH,

U300paxeHue https://fipi.ru/

HPOCTEHIIIX https://resh.edu.ru/?ysclid=mev0cab4wp951004
IIPOCTPAHCTBEHHBIX 754

uryp, T

HECYIIECTBYIOIIUX https://monypokun.pd/

00BEKTOB

MHoOrorpaHHukH,

n300pakeHUE https://fipi.ru/

HIPOCTEHIIIX https://resh.edu.ru/?ysclid=mevOcab4wp951004
MPOCTPAHCTBEHHBIX 754

uryp, T

HECYILECTBYIOIINX https://monypoku.pdp/

00BEKTOB

AKCUOMBI https://fipi.ru/

CTEPEOMETPUH H
TIEPBBIC CIICJICTBHS
U3 HUX




AXCHOMEI
CTEPEOMETPUHU U
HepBBIG CJIICACTBUA
13 HUX

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

AXCHOMEI
CTEPEOMETPUHU U
HepBBIG CJICACTBUA
n3 HuXx. CrocoObl
3adaHUsA HpSIMBIX nu
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O003HaueHNs
MIPSIMBIX U
IJIOCKOCTEH

https://monypoku.pd/

10

N3o0paxeHune
CEYEHUM MUpaMUIbl,
Ky0a ¥ PU3MBI,
KOTOPbIE TPOXOSIT
yepes ux péopa.
Nzobpaxenue
MepeceueHUs
MOJTy4YEHHBIX
IIJIOCKOCTEH.
PackpamBanue
MOCTPOCHHBIX
CEUYEHUM pa3HbIMU
[[BETAaMU

https://fipi.ru/

11

N3obpaxenue
CEYEHUM IUpPaMUJIbL,

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754




Ky0a ¥ PU3MBI,
KOTOpBIE ITPOXOJAT
yepes ux péopa.
N3obpaxenue
HepeceYeHUs
MOJTy4YEHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOCHHBIX
CEYCHUH pa3HbIMU
[[BETaMU

12

N3o0paxeHune
CEYEHUM MUpaMUJIbl,
KyOa 1 pHU3MBl,
KOTOPbIE TPOXOSIT
yepes ux péopa.
N3obpakenue
nepeceyeHust
MOJTy4YEHHBIX
IIJIOCKOCTE.
PackpamBanue
MOCTPOEHHBIX
CEYCHUH pPa3HbIMU
[[BETAMU

https://Mmonypoku.pd/

13

N3o0paxeHue
CEYEHUM MUpaMUJIbl,
KyOa 1 pHU3MBl,
KOTOPBIE TTPOXOJISAT
yepes ux péopa.

https://fipi.ru/




N3o0paxeHune
HepeCceYCHUs
MOJIYYeHHBIX
IIJIOCKOCTEM.
PackpammvBanue
MOCTPOEHHBIX
CEUYEHUM pa3HbIMU
LIBETAMH

14

Merton cnenoB s
MOCTPOCHUS
ceueHuu

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

15

Meton cnenoB mis
MOCTPOCHUS
ceuenmii. CBoMicTBa
nepecevyeHu i
MIPSIMBIX U
IUIOCKOCTEH

https://Mmonypoku.pd/

16

Meton cnenoB s
MOCTPOCHUS
ceuenmii. CBoMicTBa
nepecevyeHn i
HpSIMBIX n
IUIOCKOCTEH

https://fipi.ru/

17

IToctpoenue
CEYEeHUH B
nupamu/ie, Kyoe mo
TpEM TOUYKaM Ha
pé€bpax. Co3nanue
BBIHOCHBIX

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754




YepTexKEN U 3aMHUCh
1aroB NOCTPOCHU A

IToctpoenue
CEYEeHUH B
nupamuie, Kyoe mo
TpEM TOUYKaM Ha

https://mMmonypoku.pd/

18
pébpax. Co3nanue
BBIHOCHBIX
YepTEekKEN U 3alUCh
1aroB MOCTPOCHUS
ITocTpoenue
cetci B https://fipi.ru/
nupamue, Kyoe mo
19 TpEM TOYKaM Ha https://resh.edu.ru/?ysclid=mev0Ocab4wp951004
pébpax. Co3manue 754
oc
BoIH HI{X https://monypokn.pd/
yepTexel U 3arnuch
1aroB NOCTPOCHU
IToctpoenue
CeHcHIi B https://fipi.ru/
nupamu/ie, Kyoe mo
20 TpEM TOUYKaM Ha https://resh.edu.ru/?ysclid=mevO0cab4wp951004
pébpax. Cozmanue 754
oc
BBt Hbix https://monypokn.pd/
YepTexel U 3amuch
1aroB NOCTPOCHU
IToBTOpEeHUe o
71 MTAHAMETPHT: https://fipi.ru/

Teopema o




HPOHOPLUHOHATBHBIX
orpeskax. [Tomobue

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

22

TPEYTOMLHIKOB https://monypokun.pd/
[ToBTOpEHME https://fipi.ru/
MJIAHUMCTPHUU:

Teopema MeHnemnast.
PacueTsl B ceuennsix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTUA
IUTAHUMETPUH U
CTepeOMETpUHn

23

KonTponbsHas
pabota "AkcruOMBI
CTepEeOMETPHH.
Ceuenns"

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

24

B3anmHuoe
pacroyoxeHue
NPSIMBIX B
IIPOCTPAHCTBE.
CxkpemuBarouecs
npsmele. [Ipusnaku
CKpEIMBAIOIINXCS
MPSIMBIX.
[TapannenbHbie
psIMbIE B
IIPOCTPAHCTBE

https://Mmonypoku.pd/

25

Teopema o
CYILIECTBOBaHUU U

https://fipi.ru/




€IMHCTBECHHOCTH
IpPsIMO
napajuiebHON
JTAHHOW MPSIMOM,
MPOXOIALLIEH uepe3
TOYKY MPOCTpPAHCTBA
1 He JIeXKalllel Ha
JTAaHHOU MPSIMOA.
Jlemma o
NepEeCeUCHU U
napauieIbHbIX
MPSIMBIX
IJIOCKOCTBIO

26

[TapannensHOCTD
TpeX MPSMBIX.
Teopema o Tpéx
napauieIbHbIX
npsMbIxX. Teopema o
CKPEIIMBAIOIINXCS
MPSIMBIX

https://resh.edu.ru/?ysclid=mev0cab4wp951004

754

27

[TapamnensHoe
IIPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA
NapajyIeIbHOTO
IIPOEKTUPOBAHUS.
N3o0paxeHune
pa3HbIX QUryp B
napajuiebHON
IPOEKLINN

https://Mmonypoku.pd/




enTpanbHas
IIpOeKIUs. YTOI C

https://fipi.ru/
https://resh.edu.ru/?ysclid=mev0cab4wp951004

28 COHANpPaBJICHHBIMU 254
CTOpPOHAMU. YTOII -
MEXAY HPSMBIMU https://monypoku.pd/
3agaun Ha
JI0KA3aTeNIbCTBO U https://fipi.ru/
uccie0BaHue, :
https://resh.edu.ru/?ysclid=mev0Ocab4wp951004
29 CBSI3aHHBIE C 754
pacrnoyioKeHuemM -
MPSAMBIX B https://monypokun.pd/
MIPOCTPAHCTBE
TTonstus:
NapajyIeIbHOCTh
pAMON 1
IIJIOCKOCTH B
MPOCTPAHCTBE. https://fipi.ru/
IIpusnax _
30 HapaICIbHOCTH https://resh.edu.ru/?ysclid=mev0cab4wp951004
y 754
HpsIMOH U
IJIOCKOCTH. https://monypokn.pd/
CaoiicTBa
NapajuIeIbHOCTH
pSAMON 1
IIJIOCKOCTH
I'eomeTpuyeckue https://fipi.ru/
31 Sy Ha https://resh.edu.ru/?ysclid=mev0Ocab4wp951004

BBIYHCIICHUC U
JIOKA3aTeNIbCTBO,

154




CBSI3aHHEBIE C
MapajuIeIbHOCTHIO
MPSIMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE

https://Mmonypoku.pd/

ITocTpoenue
CeueHUs,
IPOXOMALIETO Yepe3
JaHHYIO IIPSAMYIO Ha

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp951004

32 4epTexRe U 754

nap aHJjeHBHOF? https://monypokun.pd/

JIPYTOM MPSIMOM.

Pacuér oTHOmIECHMM

[TapannensHas

MIPOCKITHS,

MPUMEHEHUE IS https://fipi.ru/

MOCTPOCHUS ,

. https://resh.edu.ru/?ysclid=mev0cab4wp951004

33 ceueHuit Kyda u 254

napajuiejaenumnesa.

CaoiicTBa https://Mmonypokn.pd/

napauicjicliuncaa u

MIPU3MBI

[TapannensHble https://fipi.ru/

TIJIOCKOCTH. _

https://resh.edu.ru/?ysclid=mev0cab4wp951004

34 [Ipusnaku 754

napauieIbHOCTHU

JIBYX TIJIOCKOCTEM https://Mmonypokn.pd/
35 Teopema o https://fipi.ru/

MnapajiCJIbHOCTH U




€IMHCTBECHHOCTH
INIOCKOCTH,
MPOXOIALLIEH uepe3
TOYKY, HE
HpHUHaJIEKAILYIO0
NAHHOU INTOCKOCTH U
CIEICTBUS U3 HEE

36

CaoiicTBa
napauieIbHbIX
IIJIOCKOCTEN: O
NapajIeIbHOCTH
MPSIMBIX
IIepeCeUeHMs U
MIEPECEUCHUU JBYX
napauieIbHbIX
IJIOCKOCTEN TpEeTher

https://resh.edu.ru/?ysclid=mev0cab4wp951004

754

37

CpolicTBa
napauieIbHbIX
IIJIOCKOCTEM: 00
OTpe3Kax
napajuieIbHbIX
MPSAMBIX,
3aKJIIOYEHHBIX
MEXY
napasuieIbHbIMU
IUIOCKOCTSIMH; O
NepeCceuCHU
IIPSIMOM C IByMs

https://Mmonypoku.pd/




napaaijiCIbHbIMU
IIJIOCKOCTAMU

38

IToBTOpEHME:!
teopema [Iudaropa
Ha TIOCKOCTH

https://fipi.ru/

39

IToBTOpEHME:!
TPUTOHOMETPHS
PSIMOYTOJIBHOTO
TpeyrojbHUKa

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

40

CgoiicTBa KyOa u
PSIMOYTOJIEHOTO
napaieNenunea

https://monypoku.pd/

41

Brruncnenue miun
OTPE3KOB B Ky0e u
MPSAMOYTOJIbHOM

napasuiesienuIe e

https://fipi.ru/

42

[IepnieHuKyIsIpHOC
Th NPSIMOM U
mockoctu. [Ipu3nak
NEPHEHANKYJISIPHOCT
Y IPAMOUN 1
IJIOCKOCTH

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

43

[lepnienaAuKyISIpHOC
Th NPSIMOM U
mockoctu. [Ipu3nak
NEPHEHANKYJISIPHOCT
U IIPSIMOM U
IJIOCKOCTH

https://monypoku.pd/




Teopema o
CYILIIECTBOBaHUU U
€MHCTBEHHOCTH
IPSIMOH,

https://fipi.ru/
https://resh.edu.ru/?ysclid=mev0cab4wp951004

44 MPOXOIALLIEH uepe3 754
TOYKY IPOCTPAHCTBA -
" https://Mmonypoku.pd/
MEePIECHINKYIISIPHON
K IUTIOCKOCTH

https://fipi.ru/

[InockocTu n

45 MEPIIECHAUKYISPHBIE https://resh.edu.ru/?ysclid=mevOcab4wp951004
UM IIpSIMBIC B 754
MHOTOTpatiiiax https://monypoku.pd/
[Inockoctu https://fipi.ru/

46 NEePHEHANKYIISIPHbBIE
UM IIpSAMBIC B
MHOTI'OIrpaHHUKax
[lepnenaukynsp u https://resh.edu.ru/?ysclid=mev0cab4wp951004
HaKJIOHHAS. 754

47 IToctpoenue
HEPIECHANKYIIIpa U3
TOYKHU Ha IPSIMYIO
[lepnienaukymsip u https://monypokun.pd/
HaKJIOHHASI.

48 IToctpoenue

NEPIEHANKYJIApA U3
TOYKHU Ha IIPSIMYIO




Teopema o Tpéx

https://fipi.ru/

49 MEPHEHINKYISPAX https://resh.edu.ru/?ysclid=mevOcab4wp951004
(mpsimast u 754
obparras) https://monypokun.pd/
Teopema o Tpéx
50 MEPICHINKYIISIpax https://resh.edu.ru/?ysclid=mevOcab4wp951004
(mpsimast u 754
obparras) https://monypokun.pd/
https://fipi.ru/
Yron mexny .
https://resh.edu.ru/?ysclid=mevOcab4wp951004
51 CKPELIMBAIOIIUMUCS 754
MMpAMbIMHA
https://monypokun.pd/
ITounck https://fipi.ru/
MEePIECHINKYIISIPHBIX _
https://resh.edu.ru/?ysclid=mevOcab4wp951004
52 IPSIMBIX C ITIOMOILBIO 754
HEPIECHINKYIIIPHBIX -
TJIOCKOCTEM https://monypokun.pd/
53 OpToroHajibHOE https://fipi.ru/
MIPOCKTUPOBAHUE
[TocTpoenue https://resh.edu.ru/?ysclid=mev0cab4wp951004
ceueHnii kyoa, 754
54 MIPU3MBI, )
IMpaBUJIbHOU

MmUupaMuabl C
IIOMOIIBIO




OPTOTOHAJILHOU
MPOEKIUU

55

IToctpoenue
cedyeHH Kyda,
MIPU3MBI,
[IPaBUJIILHOMN
UpaMU/IbI C
MIOMOIIbIO
OPTOTrOHAJILHOU
MIPOEKIUU

https://monypoku.pd/

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
MJIOCKOCTH.
[Tnockoctn
CHUMMETpPUH B
MHOTOTpaHHHKaX

https://fipi.ru/

57

[Tpusnak
NEePIEeHIUKYISIPHOCT
Y IPAMOM 1
IJIOCKOCTH Kak
CIIEJICTBUE
CAMMETPUU

https://resh.edu.ru/?ysclid=mev0cab4wp951004

154

58

[IpaBuibHBIE
MHOTOTPaHHUKH.
Pacué€rt paccrosinuii
OT TOYKH OO
MJIOCKOCTH

https://monypoku.pd/




59

[IpaBuibHBIE
MHOTOTPaHHUKH.
Pacuér paccrosinuii
OT TOYKH JI0
MJIOCKOCTH

https://fipi.ru/

60

CriocoObl ONyCTHTD
HEPIEHINKYIIAPHL:
CUMMCTpPUs, CABUT
TOYKH I10
napasiebHON
PAMO

https://resh.edu.ru/?ysclid=mev0cab4wp951004

754

61

Casur 1o
HelapajuleIbHON
MPSAMO, U3MEHEHHUE
paccTossHui

https://Mmonypoku.pd/

62

KonTtponbsHas
paborta "B3aumHoe
pacrosoxeHue
HPSIMBIX U
IIJIOCKOCTEMN B
npocTpaHcTBe"

https://fipi.ru/

63

[ToBTOpEHME: yroa
MEXy MPSIMbIMH Ha
IJIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJIHLHOM
TPEYrOJILHUKE,
TeopeMa KOCUHYCOB

https://resh.edu.ru/?ysclid=mev0cab4wp951004

154




IToBTOpEHME: yron

https://mMmonypoku.pd/

MCKOY
64 CKPELIMBAIOIIUMUCS

MMpsAMbIMHA B

MIPOCTPAHCTBE

I'eomerpuueckue https://fipi.ru/

METOAbI BBIYUCIICHUA
65 yriia Mexay

MMpsIMbIMHA B

MHOTOTpaHHHKaX

JIByrpaHHbIi YIOJL. https://resh.edu.ru/?ysclid=mevOcab4wp951004
66 CBOMCTBO IMHEHHBIX 754

YIJIOB ABYTPaHHOIO

yria

[lepnenaukynsipubie https://fipi.ru/

MJIOCKOCTH. ,

. https://resh.edu.ru/?ysclid=mev0cab4wp951004

67 CaolicTBa B3aUMHO 754

NEePIEeHIUKYISIPHBIX -

IJIOCKOCTEMN https://monypokun.pd/

IIpusnax

HEPHERIMIYTPHOCT https://fipi.ru/

U TUIOCKOCTEH;
68 Teopema O npsMoit https://resh.edu.ru/?ysclid=mev0Ocab4wp951004

MePECEUCHUS ABYX 754

tockocter https://monypokn.pd/

NEePIEeHIUKYISIPHBIX

TPEThEN IIIOCKOCTH
6o | lIPAMOYrOTBHELH https://fipi.ru/

napaajaCICIIuIICa;




KyO; U3MEpEeHUs,

https://resh.edu.ru/?ysclid=mev0cab4wp951004

CBOMCTBaA 754
MPSIMOYTOJIBHOTO https://monypoku.pd/
napajuiejaenumnena
Teopema o https://fipi.ru/
JuaroHaiau .
https://resh.edu.ru/?ysclid=mev0cab4wp951004
70 IPSIMOYTOJIBHOT'O 754
napajuieenunesa u -
CIICJICTBHUE U3 HEE https://monypokn.pd/
CrepeomMerpuueckue
Y NIPUKJIagHbIE https://fipi.ru/
3a/1a4u, CBSI3aHHBIC )
https://resh.edu.ru/?ysclid=mev0cab4wp951004
71 CO B3aUMHBIM 754
pacrnoioKeHuemM -
MPSAMBIX U https://monypokun.pd/
IIIIOCKOCTH
IToBTOpeHwue:
CKpEIIMBAIOIINECS https://fipi.ru/
MpsIMbIE, )
https://resh.edu.ru/?ysclid=mev0cab4wp951004
72 napasuiesibHble 254
IJIOCKOCTH B -
CTaHJAPTHBIX https://monypoku.pd/
MHOFOI‘paHHI/IKaX
Mapa HapaJ}HeHBHHX https://fipi.ru/
IIIOCKOCTEM Ha
73 CKPEILLIMBAIOINXCS https://resh.edu.ru/?ysclid=mev0Ocab4wp951004

IPSIMBIX, PACCTOSIHUE
MEXIY
CKpEIINBAIOIINUMUCS

154

https://Mmonypoku.pd/




MMPSAMBIMHA B IIPOCTHIX
CUTyalusax

74

Paccrosaune ot
TOYKH JI0
IJIOCKOCTH,
paccTositHue ot
IPsIMOH 110
INIOCKOCTH

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

https://monypoku.pd/

75

Brranciaenue
pacCTOSIHUN MEXKTY
CerH_II/IBaIOH_II/IMI/ICSI
HpSIMBIMI/I C
ITOMOIIILIO
MEePIECHINKYIISIPHON
IUIOCKOCTH

https://fipi.ru/

76

TpéxrpanHslii yroi,
HEPABEHCTBA ISl
TPEXTPAaHHBIX YIJIOB.
Teopema [Tudaropa,
TEOPEMBI KOCHUHYCOB
Y CUHYCOB JUIS
TPEXTPAHHOTO yIJia

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

77

DIeMEHTEI
chepuueckon
T€OMETPHUH:
reoJIe3nIeCKue
JIMHAH Ha 3eMiie

https://monypoku.pd/




KonTponbHas https://fipi.ru/
78 pabota "YTisl 1

paccrosiHus"

CucreMatusanus https://resh.edu.ru/?ysclid=mev0cab4wp951004
7 3HaHMi 754

"MHOrorpaHHuK u

€ro 3JeMEeHTHI"

[Tupamuga. Bunbr https://monypoku.pd/
20 MUPAMHU/I.

IIpaBunbHas

nupamuja

[Tpusma. [Ipsamas u https://fipi.ru/
81 HAKJIOHHAs TPU3MBI.

[IpaBunpHas npuszma

[Ipssmont https://resh.edu.ru/?ysclid=mev0cab4wp951004

napaniesnenure, 754
82 MPSAMOYTOJIbHBII

HnapajuIeIeNuIIEe ],

KyO

Brinykibie https://monypokun.pd/
83 MHOTOTPaHHUKH.

Teopema Ditnepa

Brinmykieie https://fipi.ru/

MHOTOTPaHHUKH.
24 Teopema Ditnepa.

[IpaBuibHBIE U
MOJIyITpaBUIIbHbIE
MHOTOTPaHHUKH




KonTponbHas https://fipi.ru/
85 pabota

"MHororpaHHuku"

[TonsiTue BexkTOpa Ha https://resh.edu.ru/?ysclid=mev0cab4wp951004
86 TIJIOCKOCTH U B 754

MPOCTPAHCTBE
87 CyMMa BeKTOpOB https://monypoku.pd/
88 Pa3zHocTh BEeKTOpPOB https:/fipi.ru/

TTpaBHo https://resh.edu.ru/?ysclid=mev0cab4wp951004
89

napasuiesenumnena 754
90 YMHOXeEHUE https://Mmonypoku.pd/

BEKTOpA Ha YHCIIO

Paznoxenue https://fipi.ru/

BEeKTOpa 1o 0a3ucy
91 TPEX BEKTOPOB, HE

JIeJKaIUX B OJHOH

IJIOCKOCTH

CkansipHoe https://resh.edu.ru/?ysclid=mev0cab4wp951004
92

MIPOU3BEICHNE 754

Brruncnenue yria https://monypokun.pd/
93 MEXK]ly BEKTOpaMU B

MIPOCTPAHCTBE

https://fipi.ru/

N .

94 POCTEHIIIE Sa/atu https://resh.edu.ru/?ysclid=mev0cab4wp951004

C BEKTOpaMu

754




https://mounypokn.pd/https:/fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp951004
754

https://monypoku.pd/

IIpocreitue 3anaun

https://fipi.ru/
https://resh.edu.ru/?ysclid=mev0cab4wp951004

95
C BEKTOpamu 754
https://monypoku.pd/
https://fipi.ru/
96 [Ipocreiimme 3a1aun https://resh.edu.ru/?ysclid=mevOcab4wp951004
C BEKTOpamu 754
https://monypoku.pd/
https://fipi.ru/
97 [Ipocreiimne 3anaun https://resh.edu.ru/?ysclid=mev0cab4wp951004
C BEKTOpaMu 754
https://monypoku.pd/
https://fipi.ru/
0O0001eHne 1 )
https://resh.edu.ru/?ysclid=mev0cab4wp951004
98 CHUCTEMAaTU3aIU
o 754
3HAHUHN
https://monypoku.pd/
https://fipi.ru/
0O0001eHue 1
99 CHUCTEMAaTU3aIU https://resh.edu.ru/?ysclid=mev0cab4wp951004

3HAHUH

154




https://monypoku.pd/
https://fipi.ru/
100 Htoroas 1 https://resh.edu.ru/?ysclid=mevOcab4wp951004
KOHTpOJIbHAs paboTa 754
https://monypoku.pdp/
https://fipi.ru/
Htoropas https://resh.edu.ru/?ysclid=mev0Ocab4wp951004
101 1
KOHTpOJIbHast paboTa 754
https://monypoku.pd/
https://fipi.ru/
O06o006mIcH e U _
https://resh.edu.ru/?ysclid=mev0Ocab4wp951004
102 CHCTEMAaTHU3allHs 1 254
3HAHUH
https://monypoku.pd/
OBILIEE KOJIMYECTBO
YACOBIIO 102

[NPOT'PAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcer
0 e padoThbl

KoHTposbHBI

IpakTuyecku
e padoThbI

Jlara
HU3y4YeHH
|

JJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeJbHbIE
pecypcsl

[ToBTOpEHME TEMBI
"Koopaunatsl
BEKTOpa Ha
IJIOCKOCTH U B
npocTpaHcTBe"

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

https://Mmonypoku.pd/

[ToBTOpEHME TEMBI
"CkaysipHoe
IIPOU3BEICHUE
BEKTOPOB"

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

https://Mmonypoku.pd/

[ToBTOpEHME TEMBI

"Beiuucnenue yria
MEXy BEKTOpaMu

B IIpocTpaHcTBe"

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

https://mMmonypokn.pd/

[ToBTOpEHME TEMBI
"YpaBHeHue
MIPSIMOM,
MPOXOIALIEH uepes

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

BE TOUKH" https://Mmonypokn.pd/
YpaBHeHue https://fipi.ru/
IIJIOCKOCTH, 1

HOpPMaJlb,

ypaBHEHUE




TUTOCKOCTH B
OTpe3Kax

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MJIOCKOCTH B
oTpe3Kax

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

BekTopnoe
MIPOU3BEJICHUE

https://monypoku.pd/

JIuHeiiHbIe
HEpaBEHCTBA,
JIMHEHHOE
HpOorpaMMHUpPOBaHU
e

https://fipi.ru/

JIuHeiiHbIe
HEpPABEHCTBA,
JIMHEWHOE
HporpaMMHUPOBaHU
e

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

10

AHanuTnyeckue
METO/IbI pacyéra
yria MeXny
HpSIMBIMI/I B
MHOFOI‘paHHI/IKaX

https://monypoku.pd/

11

ABanuTHyeCcKue
METO/IbI pacyéra
yria MeXny

https://fipi.ru/




IIJIOCKOCTSMU B

MHOTI'OIrpaHHUKax
dopmyna https://fipi.ru/
paccTosHUs OT ,
https://resh.edu.ru/?ysclid=mevOcab4wp9510047
12 TOYKH 10 54
IIJIOCKOCTH B
KOOpAMHATAX https://monypokun.pd/
https://fipi.ru/
HaxoxneHnue
13 paccTosIHUM OT https://resh.edu.ru/?ysclid=mev0cab4wp9510047
TOYKH JI0 54
TUIOCKOCTH B kyoe https://monypoku.pd/
Haxoierie https:/ffipi.ru/
paccTosiHUul OT
14 TOYKH J10 https://resh.edu.ru/?ysclid=mev0cab4wp9510047
IJIOCKOCTH B 54
HPABHIEHOR https://monypoku.pd/
npamMuIe
Kontponbnas https://fipi.ru/
pabora
15
"AHamuTHYeCKas
reomerpus”
CeueHus https://resh.edu.ru/?ysclid=mevOcab4wp9510047
16 MHOTOTPaHHUKOB: 54
CTaHJapTHBIC
MHOTOT'PaHHUKH
CeueHus https://monypokun.pd/
17 MHOI'OT'PAaHHUKOB:

METO/I CJIEOB




18

Ceuenus
MHOFOI‘p AHHUKOB:
CTaHJapTHBIE
IUIOCKOCTH,
NepeceueHUst
MIPSIMBIX U
IUIOCKOCTEH

https://fipi.ru/

19

[TapamiensHbie
npsiMbIE U
IUIOCKOCTH:
napajelbHble
CeUeHMsI

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

20

[TapamiensHbie
psIMbIE U
TUIOCKOCTH: PACUET
OTHOILLEHUN

https://monypoku.pd/

21

[TapamiensHbie
npsMble U
IUIOCKOCTH: YTJIbl
MEXTY
CKPELIMBAIOIUMUC
S IPSIMBIMH

https://fipi.ru/

22

[leprieHAMKYISPHBI
€ IpsIMbIE U
IJIOCKOCTH:
CTaHJapTHBIE Naphbl
NepHEeHANKYIISIPHbI
X IJIOCKOCTEW U
MPSIMBIX,

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54




CUMMETpUHU
MHOT'OIPAaHHUKOB

23

[leprieHAMK YIS PHBI
€ IpsSMBIE U
IJIOCKOCTH:
TEOopeMa O TPEX
NepHeHANKYIISIpax

https://monypoku.pd/

24

[leprieHAMKYISPHBI
€ IpsSMBIE U
MJIOCKOCTH:
BBIYHCIICHUS] IJTUH
B MHOT'OTpaHHUKAaX

https://fipi.ru/

25

IToBTOpEHME:!
TUIOMIAIN
MHOTOYTOJTbHUKOB,
bopmyIbl ISt
TUIOIIAACH,
COOOpaKCHHS
monoous

https://resh.edu.ru/?ysclid=mev0cab4wp9510047

54

26

IToBTOpeHue:
TUIOMIAIN
MHOTOYT'OJIbHUKOB,
bopMyIIBI 15
TUIOIIAJICH,
COOOpaKCHHS
monoous

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp9510047

54

https://monypoku.pd/

27

IToBTOpEHME:!
Ioniaau
MHOTOYT'OJIbHUKOB,




(dopMysl 1S
IJIOMIANIEH,
COOOpaXKeHHS
nogo6us

[Inomanm ceuenmit

MHOTOT'PaHHUKOB! https://fipi.ru/
miomanu
58 MOBEPXHOCTEH, https://resh.edu.ru/?ysclid=mev0cab4wp9510047
paspe3aHus Ha 24
YacTH, https://monypoku.pd/
CO00paxeHus
monoous
IImomanu ceueHuit
MHOT'OTPaHHMKOB: https://fipi.ru/
TUTOTIA M
29 MTOBEPXHOCTEM, https://resh.edu.ru/?ysclid=mevOcab4wp9510047
pa3pe3aHus Ha 54
4acTH, https://monypokun.pdp/
COO0paXkeHHs
noxooust
Konrponbnas https://fipi.ru/
pabota
10 "TToBTOpEeHME: https://resh.edu.ru/?ysclid=mev0cab4wp9510047
MHOT'OT'paHHUKMH, ﬁ
CedeHus ) https://monypoku.pd/
MHOT'OIrpaHHUKOB
31 O0béMm Tena. https://fipi.ru/

0O0beM




IPSIMOYTOJIBHOTO https://resh.edu.ru/?ysclid=mev0cab4wp9510047
napasuieNenueaa 54
https://Mmonypoku.pd/
https://fipi.ru/
3agaun 00

YABOCHHUH Ky0a, 0

https://resh.edu.ru/?ysclid=mev0cab4wp9510047

32
KBajpatrype Kyba; o 54
TpucekiuH yria https://monypoku.pd/
CrepeomeTphtiecki https://fipi.ru/
€ 3a1a4u,
1 CBsI3aHHBIE C https://resh.edu.ru/?ysclid=mev0cab4wp9510047
00BEMOM 54
HPAMOYTOTILHOTO https://monypokun.pd/
napasuiesienune/ia
[Tpuknannbie https://fipi.ru/
3a/1a4M, CBsI3aHHBIE
14 c BB{‘II/ICJ‘IGHI/IGM
00BéMa
PSIMOYTOJIBHOTO
napasuieNienumnena
O6BEM TSmO https://resh.edu.ru/?ysclid=mev0cab4wp9510047
35
HPHU3MBI 24
CrepeoMerpuuecku https://monypoku.pdp/
€ 3a1a4u,
3 6 CBsA3AaHHBIC C

BBIYHCIICHUEM
00BEMOB MIPSMOM
TIPU3MBI




37

[TpuknagHeie
3aJla4n, CBI3aHHEIC
¢ 00bEMOM TIPAMOiA
HPU3MBI

https://fipi.ru/

38

Brranciaenue
00BEMOB TEI C
ITOMOIIIBIO
ONPEAEIEHHOTO
uHTerpana. OobéM
HAKJIOHHOM
MIPU3MBI

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

39

Breraucnenne
00BEMOB TEI C
MTOMOIILIO
OIPEIENIEHHOTO
uHTerpana. OobpEm
MTAPaMUIBI

https://monypoku.pd/

40

dopmyna 06bEMa
MAPaAMUJIBI.
OTtHomeHne
00bEMOB MUPAMHU/T
¢ 00LIUM YTIIOM

https://fipi.ru/

41

dopmyna 00bEMa
MAPaMU/IBI.
OTtHomeHne
00bEMOB MUPAMHU/T
¢ 00LIUM yTIIOM

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

42

CrepeomMeTpruieCKu
€ 3ajauu,

https://monypoku.pd/




CBSI3aHHBIC C
00BEéMaMu
HaKJIOHHOM
MPU3MBbI

43

CrepeomMeTpruieCcKu
€ 3aJ1a4u,
CBSI3aHHBIE C
o0BEMamMu
UpaMU/IbI

https://fipi.ru/

44

[Ipukiagueie
3aJIa4f 110 TEME
"OO0BEMBI TET",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
MIPU3MBI

https://resh.edu.ru/?ysclid=mev0cab4wp9510047

54

45

[Ipukiagueie
3a/1a9M 110 TEME
"O0BEMBI TET",
CBSI3aHHBIC C
00BEMOM
TTUPAMHU/TBI

https://monypoku.pd/

46

[Ipumenenue
00BEMOB.
Brranciaenue
paccTostHUs 110
INIOCKOCTH

https://fipi.ru/




47

KonTponbHas
pabota "O0béM
MHOTOTrpaHHHKA"

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

48

Hunmuaapuydeckas
MTOBEPXHOCTb,
oOpa3yromue
HWIMHAPUYECKON
MOBEPXHOCTH

https://monypoku.pd/

49

Humuaap. [psmoit
KpyroBou
HUAJTUHAP.
[Lnomane
MOBEPXHOCTHU
HUTUHAPA

https://fipi.ru/

50

Konunueckas
MOBEPXHOCTb,
oOpa3yromue
KOHMYECKOM
MTOBEPXHOCTH.
Konyc

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

51

CeueHue KoHyca
IJIOCKOCTBIO,
napasiebHON
IJIOCKOCTH
OCHOBaHUS

https://monypoku.pd/

52

Y ceu€HHBIN KOHYC.

N3o0paxeHue
KOHYCOB U

https://fipi.ru/




YCEUYEHHBIX
KOHYCOB

53

[Tnomans 6OKOBOM
MOBEPXHOCTHU U
MTOJTHOM
IIOBEPXHOCTH
KOHYcCa

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

54

ITnomans 6OKOBOM
MOBEPXHOCTHU U
MTOJTHOM
MOBEPXHOCTH
KOHYyca

https://monypoku.pd/

55

CrepeomMeTpruieCcKu
€ 3aJa41 Ha
JIOKa3aTeIbCTBO U
BBIYUCICHUC,
MOCTPOEHUEM
CEUEHUM IUINHIpA,
KOHYycCa

https://fipi.ru/

56

CrepeoMeTrpuuecku
€ 3aJja41 Ha
JIOKA3aTeJIbCTBO U
BBIUKCIICHHE,
MOCTPOSHUEM
CEUEHUM UINHIpA,
KOHYycCa

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

https://monypoku.pd/

57

[IpuknagHbie
3aJa41, CBA3aHHEIC
C WIMHAPOM

https://fipi.ru/




https://resh.edu.ru/?ysclid=mev0cab4wp9510047

54

https://monypoku.pd/

https://fipi.ru/

[TpuknagHeie :
https://resh.edu.ru/?ysclid=mev0cab4wp9510047
58 3aJIa4M, CBA3aHHbBIC 54
C WJINHIPOM -
https://monypoku.pd/
https://fipi.ru/
https://resh.edu.ru/?ysclid=mev0cab4wp9510047
59 Cdepa u map 54
https://monypoku.pd/
[lepeceuenne
chepsl 1 mapa ¢ https://fipi.ru/
IUIOCKOCTBIO. )
https://resh.edu.ru/?ysclid=mev0cab4wp9510047
60 Kacanue mapa u 54
cepsl -
IUIOCKOCThIO. Bug n https://monypoku.pd/
n300pakeHue mapa
[lepeceuenne
chepsl 1 mapa ¢ https://fipi.ru/
IUIOCKOCTBIO. .
https://resh.edu.ru/?ysclid=mev0cab4wp9510047
61 Kacanue mapa u

cepsl
IJIOCKOCThIO. Bug n
N300paKeHHE Mapa

54

https://monypoku.pd/




VYpaBHenue chepsl.

https://fipi.ru/
https://resh.edu.ru/?ysclid=mev0cab4wp9510047

62 [Tnomans chepsl u 54
eé yacre
https://monypokun.pd/
https://fipi.ru/
63 Cummetpust cepbl https://resh.edu.ru/?ysclid=mev0cab4wp9510047
Y mapa 54
https://monypokun.pd/
CrepeoMeTpriecKu https://fipi.ru/
€ 3a/1a4M Ha
JI0KA3aTeIIbCTBO U
BBIYHCIICHHE,
64 CBSI3aHHBIE CO
cdepoit u mapom,
MOCTPOCHUEM UX
CEUCHUU
IJIOCKOCTBIO
CrepeomeTpuiecku https://resh.edu.ru/?ysclid=mevOcab4wp9510047
€ 3aJa4u Ha 54
JI0OKa3aTeJIbCTBO H
BBIYUCICHUC,
65 CBSI3aHHBIE CO

cthepoit u mapom,
MOCTPOCHUEM UX
CEYEeHUI
TIOCKOCTBIO




66

[TpuknagHeie

3a/1a4yu, CBSI3aHHBIC

co ctepoii u
1apoM

https://mMmonypoku.pd/

67

IToBTOpEHME:!
OKPY>KHOCTb Ha
MJIOCKOCTH,
BBIYHCIICHUS B
OKPY>KHOCTH,
CTaH/IapTHbHIE
monoous

https://fipi.ru/

68

Paznuunsie
KOMOMHAIINH TN
BpaIeHus u
MHOTOT'PAaHHUKOB

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

69

3amauu no Teme
"Tenan
MMOBEPXHOCTH
BpaleHus"

https://Mmonypoku.pd/

70

3amauu no Teme
"Tenan
MTOBEPXHOCTH
BpaleHus"

https://fipi.ru/

71

KonTtponbsHas
pabora "Temna u
MOBEPXHOCTHU
BpaleHus"

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

72

O0BEM UIHHIIpA.
Teopema 06

https://Mmonypoku.pd/




00BEME MPSIMOTO
LUIMHIpA

73

Brranciaenue
00BEMOB TeJI ¢
ITOMOIILIO
ONPEAEIEHHOTO
uHTerpana. OobéM
KOHYyca

https://fipi.ru/

74

[Tnomaan 60KOBOM
U TIOJTHOM
MOBEPXHOCTHU
KOHYyca

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

75

CrepeomMeTpruieCcKu
€ 3aj7auu,
CBsI3aHHBIC C
BBIYHCIICHUEM
00BEMOB
HWIMH]Ipa, KOHYyca

https://monypoku.pd/

76

[Ipukiagueie
3a/1a4u 10 TEME
"OO0BEMBI
IJI0IATN
MOBEPXHOCTEM Ten"

https://fipi.ru/

77

O06BéM mapa u
IIAPOBOTO CEKTOPA.
Teopema 06
00béMe mapa.
[Tnomans chepsi.
CrepeomMeTpruieCKu

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54




€ 3a71a4H,
CBsI3aHHBIC C
BBIYHCIICHUEM
00BEMOB mapa,
IIaPOBOTO
CerMeHTa U
IIAPOBOT'0O CEKTOPA

78

[Ipukiiagueie
3aJIa4f 110 TEME
"O0BEMBI TET",
CBsI3aHHEIC C
00BEéMOM T1apa u
TJI0MIAIBI0 CEPHI.
CooTHOIICHUS
MEXy TUTOIIAISIMHI
IIOBEPXHOCTEH U
00BEMaMu
IMOAOOHBIX TEN

https://Mmonypoku.pd/

79

ITomoOHEbIE TEIa B
MIPOCTPAHCTBE.
H3menenue o0bEMa
MIPU TIOJTI00MH.
CrepeomeTpruyeCcKu
€ 3aJa4H,
CBsI3aHHEIC C
BBIUKCIICHHEM
00BEMOB TETI U
TUIomIaaeH
IIOBEPXHOCTEN

https://fipi.ru/




KonTponbHas
pabota "[Tnomaau

https://fipi.ru/
https://resh.edu.ru/?ysclid=mev0cab4wp9510047

80 IIOBEPXHOCTU U 54
00BEMBI KPYTIIBIX -
ten" https://monypokun.pd/
JBrxenus
MIPOCTPAHCTBA. https://fipi.ru/
OTtobOpaxeHusl. ,
https://resh.edu.ru/?ysclid=mevO0cab4wp9510047
81 JBrxeHus u 54
paBeHCTBO Quryp. -
OO01ue cBoONCTBA https://Mmonypoku.pd/
NBIDKECHUN
Bunasl nBmkeHui:
napasuiebHbIN
MepeHoc, https://fipi.ru/
[EHTpaJIbHAs ,
https://resh.edu.ru/?ysclid=mev0cab4wp9510047
82 CUMMETpPHUS, 54
3epKaibHas
CUMMETpHus, https://monypoku.pd/
MOBOPOT BOKPYT
IPsIMOi
https://fipi.ru/
[IpeoOpazoBanms _
https://resh.edu.ru/?ysclid=mev0cab4wp9510047
83 nonoOus. [psmas 54
u cepa Diinepa —
https://monypokun.pd/
84 I'eomerpuueckue https://fipi.ru/

3aJa4d Ha




MIPUMEHEHUE https://resh.edu.ru/?ysclid=mev0cab4wp9510047
JBUKCHUS 54
https://monypoku.pd/
https://fipi.ru/
KonTponbHas _
https://resh.edu.ru/?ysclid=mevOcab4wp9510047
85 pabora "BekTopsl B 54
npocTpaHcTBe" _
https://monypoku.pdp/
O6o0marormee
noBTopenue 11
MTOHSATHM U
METOOB Kypea https://fipi.ru/
reomerpun 10-11
26 KJIacCOB, https://resh.edu.ru/?ysclid=mev0cab4wp9510047
CHUCTEMATH3AL 54
SHAHIH: https://monypoku.pdp/
"ITapannenbHOCTb
MMPAMBIX U
IUIOCKOCTEH B
npocTtpaHcTBe"
O6o0marormee
noBTopenue 11
MMOHATHH U https://fipi.ru/
METOJ/IOB Kypca ,
https://resh.edu.ru/?ysclid=mevOcab4wp9510047
87 reomerpun 10-11

KJIacCOB,
cucTeMaTH3anus
3HaHUU: "BekTopbl
B IIpocTpaHcTBe"

54

https://monypoku.pd/




O06o0maroree
noBTopenue 11
MMOHATHH U

METO/IOB Kypca

https://fipi.ru/
https://resh.edu.ru/?ysclid=mev0cab4wp9510047

88 reomerpun 10-11 54

KJIACCOB,

CHUCTEMAaTU3aIU https://monypoku.pd/

3HaHuii: "BekTopbl

B MpocTpaHcTBe"

O06o0maroree

noBtopenue 11

MTOHSATHM U https://fipi.ru/

METOJ/IOB Kypca _

https://resh.edu.ru/?ysclid=mev0cab4wp9510047

89 reomerpun 10-11 54

KJIaCCOB,

cHCTeMaTHU3alus https://monypoku.pdp/

3Hanuii: "O0beM

MHOTOTpaHHUKA"

O6o0Omaroree

noBTopenue 11

MMOHATHH U https://fipi.ru/

METOJ/IOB Kypca ,

https://resh.edu.ru/?ysclid=mevOcab4wp9510047

90 reomerpun 10-11 54

KJIaCCOB,

CHUCTEMAaTU3aIU https://monypoku.pd/

sHaHui: "O0beM

MHOTOTrpaHHHKA"
91 Obobmaroimee https://fipi.ru/

noBtopenue 11




MIOHSATUH U
METO/IOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3aIus
sgaguii: "Ilnontaan
MOBEPXHOCTU U
00BEMBI KPYTIIBIX

"

TCI

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

https://monypoku.pd/

O06o0maroree
noBtopenue 11
MTOHSATHM U
METOJ/IOB Kypca
reomerpun 10-11

https://fipi.ru/
https://resh.edu.ru/?ysclid=mev0cab4wp9510047

92 KJ1aCCOB, 54
cucremMatTu3anus
3HaHuii: "[lnomanu https://monypoku.pd/
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Ten"
https://fipi.ru/
Htoropas .
https://resh.edu.ru/?ysclid=mev0cab4wp9510047
93 KOHTPOJIbHAS 54
pabora -
https://monypoku.pd/
https://fipi.ru/
Htoropas
94 KOHTPOJIbHAS https://resh.edu.ru/?ysclid=mev0cab4wp9510047

pabora

54




https://monypoku.pd/

https://fipi.ru/

IToBTOpEHME,
95 000011IeHNE U https://resh.edu.ru/?ysclid=mev0cab4wp9510047
CHCTEMaTH3aLus o4
3HAHUI https://monypokm.pd/
Hcropus passutus
CTePGOMGTPHH Kak https://fipi.ru/
HayKH U €€ poJib B
96 pa3BUTHU https://resh.edu.ru/?ysclid=mevOcab4wp9510047
COBPEMEHHBIX o
CHE
UH)KEHEPHBIX U https://Monypoku.pd/
KOMITBIOTCPHBIX
TEXHOJIOTUI
HcTopus pa3Butus
CTGPGOMGT.I)HH Kak https://fipi.ru/
HayKH U €€ poJib B
o pAsBHTHH https://resh.edu.ru/?ysclid=mev0cab4wp9510047
COBPCMCHHBIX 4
UHKCHEPHBIX https://monypokun.pd/
KOMITBIOTEPHBIX
TEXHOJIOTHI
" ps://fip
CTOpHS Pa3BUTHUSA https://fipi.ru/
CTEPEOMETPUH KaK
08 HayKH U €€ poJIb B https://resh.edu.ru/?ysclid=mevOcab4wp9510047

pa3BUTUU
COBpPEMEHHBIX
WHXEHEPHBIX U

54

https://monypoku.pd/




KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Ucrtopus pa3sutus
CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B
pa3BUTHH
COBPEMEHHBIX
HWHXKCHCPHBIX U
KOMITBIOTCPHBIX
TEXHOJIOTHI

https://fipi.ru/

https://resh.edu.ru/?ysclid=mev0cab4wp9510047
54

https://mounypoku.pd/

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

99




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsieMble MpeAMeTHbIE Pe3yJabTATHI 0CBOEHUsI OCHOBHOI
MpOBePsSIEMOr0 .
00pa30oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHusi
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsMasi, INIOCKOCTh
75 [TpyMeHsSTh aKCMOMBI CTEPEOMETPHUH UM CIEACTBHS M3 HUX MPH PELICHUU
' reOMETPUYECKHUX 3a/1a
73 OnepupoBaTh MOHATUSAMHU: TAPAJUIETFHOCTh U MEPHCHIUKYISIPHOCTD
' IPSAMBIX U ITIOCKOCTEH
74 KnaccudunupoBars B3aMMHOE PacloOiIOXKEHUE MPSMBIX M IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroJl, TPaHU ABYTPAHHOTO yIia,
7.5 pebpo IBYIpaHHOTO yTJia, JUHEHHBIN yroJl IBYrpaHHOTO yIJla, TpajycHas
Mepa JBYTPAHHOTO yTriia
76 OnepupoBaTh MOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKJIbIHA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPAaBUIIbHBIA MHOTOTPAHHUK
77 PacriozHaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (MMHUpaMHaa, MPU3MA,
' MPSIMOYTOJIBHBIN TTapajuIeenume;, Ky0)
KnaccupunmpoBarb  MHOTOTpaHHUKH, BBIOMpas  OCHOBAaHHS  JUIS
78 KIacCUpUKauy  (BBIMYKIBIE W HEBBINYKIbIE  MHOTOTPAHHHKH,
' MpaBWJIbHBIE MHOTOTPAHHUKH, TPSMbIE © HAKIOHHBIC TPU3MBI,
napaieIeTunebl)
79 OmnepupoBatb TTOHSTHSIMH: CeKymas TJIOCKOCT, CeUeHUe
' MHOTOTPaHHHKOB
710 OOBSICHATH  MPUHLMIIBI  [OCTPOCHHS]  CEYEHMH  MHOTOTPaHHHKOB,
' UCIIOJIBb3YsI METOJI CIIE/IOB
Ctpouth cedyeHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOIHSTH
7.11 (BBIHOCHBIC) IJTIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DHUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pemath 3a1aun Ha HaXOXKACHHE MEOMETPHUSCKUX BEIMYUH MO oOpas3iam
WIM allTOPUTMaM, TPUMEHSsT WU3BECTHBIE aHAJIUTUYECKHUE METOJbl IpU
7.12 peUIeHUN CTaHJApTHBIX MaTEMaTHYECKWX 3aJad Ha BBIUHCICHUE

pacCTOSTHUN MEXIY NBYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
MJIOCKOCTH, MKy CKPEIIMBAIOIIUMHUCS MPSIMBIMU




7.13

Pemath 3a1aun Ha HaXOXKACHHE FCOMETPHUSCKUX BEIMYUH MO oOpas3iam
WIM allTOPUTMaM, TPUMEHSS HU3BECTHBIE aHAJIUTUYECKHUE METOJNbl IpU
pElIeHUH CTaHJAPTHBIX MAaTeMaTHYECKUX 3a7ady Ha BBIYUCIICHHUE YTJIOB
MEXly CKPEIIMBAIOIIKUMHUCSA TPSMBIMH, MEXIY MPSAMOM M IUIOCKOCTHIO,
MEXy TNIOCKOCTSIMU, ABYT'PAHHBIX YTJIOB

7.14

Bbruucnate 00BEMBI W IUIOIIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3Ma, mupaMuia) ¢ MpUMEHEHHEM (POPMYII, BRIYUCISATH COOTHOIICHUS
MEXTY TUTOTIASIMH MIOBEPXHOCTEH, o0bEMaMu TIOJJOOHBIX
MHOTOTPaHHHKOB

7.15

OnepupoBaTh MOHATHUSMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OChb U
IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CHUMMETPUU (PUTYPBI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(GOPMAIMIO O
IPOCTPAHCTBEHHBIX TI'€OMETPHUUECKUX (UTYpax, MPEACTaBICHHYIO Ha
YepTekKax U pUCYHKax

7.17

[IpumensTh reoMerpudeckue (aKThl Ul PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, MIPEAINONIaraloliuX HECKOJBKO IIAroB pELIeHUs, €CIM YCIOBUS
pPUMEHEHUS 33JJaHbl B IBHOH (opme

7.18

IIpuMeHATH MNpOCTEHMIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

7.19

[TpuBOIUTE MpUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HHU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

7.20

[TpuMeHsTh MOTy4YeHHbIE 3HaHUS HA IPAKTUKE: aHAIU3UPOBATh pealibHbIe
CUTYallUu U IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MMOMCKA PEIICHUS
MaTeMaTH4ecku  cHOpMyIHpOBaHHOW  MPOOJEMBbI,  MOJEIHUPOBATH
peayibHbIE CUTYallUd Ha S3bIKE T'€OMETPUHU, HCCIENOBAaTh MOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAaHUEM F€OMETPUUYECKUX MOHSITHUI U TEOPEM, arrapara
anreOphl, pemiaTh MPAKTUYECKHE 3aavd, CBS3aHHBIE C HaXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBGpﬂEMLIe NnpeaAMETHLBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
OﬁpaBOBaTeﬂBHOﬁ NnporpamMmasl CpeaHET0 06mer0 oﬁpa3()BaH1/m

I'eomerpus

6.1

OnepupoBaTh MOHATUSAMU: HWIMHIPUYECKAs MOBEPXHOCTb, 00pa3yroIiue
WIMHJIPUYECKON TMOBEPXHOCTH, LWJIMHAP, KOHHWYECKAas IMOBEPXHOCTD,
oOpa3yiole KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTH

6.2

PacnoznaBats Tena BpameHus (MIUIUHIP, KOHYC, cdepa u map)




6.3

OOBACHATH CITOCOOBI MOTYYSHHSI TEJ BPALLICHHS

6.4

KnaccudunupoBaTs B3auMHOE pacroiiokeHHe chepbl U INIOCKOCTH

6.5

OnepupoBaTh MOHATUSMH: IIAPOBOH CEIrMEHT, OCHOBAaHHE CETMEHTA,
BBICOTAa CErMEHTa, IIAPOBOM CIIOW, OCHOBAaHHE IIAPOBOTO CIIOS, BHICOTA
IIAPOBOTO CJIOS, IAPOBOU CEKTOP

6.6

Beraucisate 00BEMBI W TIIOMIAAX TMOBEPXHOCTEH TEI BpallCHHS,
TEOMETPUUYECKHX TEJI C MPUMEHEHHEM (POPMYIT

6.7

OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BIHMCAaHHBIK B chepy Hu
ONKCAHHBIN 0KOJIO cepsl, chepa, BUCcaHHAsT B MHOTOTPAHHUK HIIH TEJIO
BpallcHUs

6.8

BBI4HCHsATE COOTHOIICHUST MY IIJIOMIAISIMH TIOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEN

6.9

N3o00paxarh u3yyaemble (GUTYpPHI OT PYKH U C MPUMEHEHUEM MPOCTHIX
YepTEKHBIX THCTPYMEHTOB

6.10

BBIMONHATE  (BBIHOCHBIE) IIJIOCKHE YEPTEXKHW W3 PUCYHKOB IPOCTHIX
00BEMHBIX (DHUTYp: BUII CBEpXYy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEI
BpAaIICHUS

6.11

W3Brekatb, UHTEPIPETHPOBATHL M MPEoOpa3oBbIBaTH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTexax U pUCyHKaxX

6.12

[IpumensTh reoMerpudeckue (aKThl Ul PEUICHUS CTEPEOMETPUUYECKUX
3aJa4, IPEANOJIAraloIluX HECKOJBKO INAroB PEIIEHUS, €CIU YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH Qopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE ICHCTBUS CIOXKEHHUS BEKTOPOB, BBIUUTAHHS BEKTOPOB H
YMHOKEHHUSI BEKTOpPA Ha YHCIIO, OOBACHATH, KAKMMH CBOWCTBAMH OHH
o0JagaroT

6.15

[TpuMeHsTH MpaBUIIO Napajlieienurea Mpu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb NOHATUSMU: JAEKApPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJZyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJl  MEXIy BEKTOpaMH, CKaJIPHOE IIPOU3BEIEHUE  BEKTOPOB,
KOJUIMHEApHBIC U KOMITJIAHAPHBIE BEKTOPBI

6.17

HaxoauTe cymMMy BEKTOPOB U NPOM3BEACHHE BEKTOpAa HAa YHUCIO, YIOJ
MEXy BEKTOPAMHU, CKAJISIPHOE MPOU3BEACHUE, PACKIAIbIBATh BEKTOP IO
JBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aI[aBaTb IJIOCKOCTh YPABHCHUCM B I[GK&pTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemarp npocrelinime reoMeTpuieckie 3aa4u Ha MpUMEHEHHEe BEKTOPHO-
KOOPJMHATHOTO METO1a

6.20

PemraTs 3aJa4d Ha J0Ka3aTCjIbCTBO MAaTEMAaTHUYCCKHX OTHOIIICHUH U
HaXO0XIACHUC I'COMCTPHUIYCCKUX BCIUYUH II0 o6pasuaM WM aJITOpHUTMaM,




IMPpUMCHAA HU3BCCTHBIC MECTOABI npu peHICHUN CTaHAApPTHBIX
MaTeéMaTHYCCKUX 3a1a4

6.21

IIpuMeHATH MNpoOCTEHIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

[TpuBOIUTE MpUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
JKU3HH, pACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[TpuMeHsTh MOTy4YeHHbIE 3HaHUS HA IPAKTUKE: aHAIU3UPOBATh pealibHbIE
CUTYallu U IPUMEHATh U3yYEHHbIE MOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTuuecku  cHOpMyIHpOBaHHOW  MpOOJEMBbI,  MOJECIHUPOBATH
pea’bHble CUTYyalluu Ha SA3bIKE T'€OMETPHUH, UCCIEAOBATH MOCTPOCHHbBIE
MO/IEJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MTOHITUH U TEOpEM, ammapara
anreOphl, peuiaTh MPAKTUYECKHE 3aavd, CBS3aHHBIE C HaXOXKICHHEM
F€OMETPUUYECKHUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OCHOBHBIC TIOHSTHS CTepeOMETpuu. Touka, MpsiMasi, TUIOCKOCTh, MPOCTPAHCTBO.
[ToHsATHE 00 AKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHN
Y CIIC/ICTBUS M3 HUX

7.2

B3aumHOe  pacmosjokeHue OpsAMBIX B IPOCTPAHCTBE.  INEPECEKAIOIIUECH,
napajuleJIbHble M CKpeluBaromiyecs mnpsMble. [lapamiensHOCTs OpSIMBIX U
IUDIOCKOCTE B IPOCTPAHCTBE: MAapajuleNbHBIE IPSAMBIE B IPOCTPAHCTBE,
MapAJUIEIBHOCTh TPEX MNPSMBIX, MAPAJICIBHOCTh NPSMOM M IIOCKOCTH. YTIIBIC
COHAIIPABJIICHHBIMA CTOPOHAaMH, YIOJl MEXKAy MpsAMBIMH B  IIPOCTPAHCTBE.
[TapayuienpHOCTB IIJIOCKOCTEM: MapajulebHbIe TUIOCKOCTH, CBOWCTBA MapaJlIeIbHBIX
wiockocteil. Ilpocrelimme mpocTpaHCTBEHHBIE (UTYPhl HA IJIOCKOCTH: TETPAdAp,
KyO, mapauienenues], MoCTpOSHHE CeUeHHM

7.3

[lepneHUKYIAPHOCTE MPSIMOM UM IIOCKOCTH: IEPHEHIUKYISIPHBIE IpPSAMbIE B
IIPOCTPAHCTBE, NPSMbIE NTAPAJLIEIIbHBIE U IIEPIICHAUKYIISPHBIEC K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTH MPSIMOM U IJIOCKOCTH, TEOPEMA O MPSIMOM NEPIEHAUKYIIAPHON
IIJIOCKOCTH. YIUIBI B IIPOCTPAHCTBE: YIOJl MEXKAY PAMOU U INIOCKOCTBIO, JBYTPaHHBII
YTOJI, IMHEMHBIN YTOJI IBYTPaHHOTO yriia. [lepneHInKynsp 1 HakJIOHHBIE: PaCCTOSTHUE
OT TOYKH JI0 IVIOCKOCTH, PACCTOSHUE OT IPAMOM 10 MIIOCKOCTH, TPOEKIUs (PUTYphI Ha
IJI0CKOCTB. [IepneHInKyIIpHOCTh IJIOCKOCTEN: PU3HAK MEPICHIUKYIISIPHOCTH ABYX
mrockocteil. Teopema o TpEX MepneHANKYIsIpax

7.4

[loHsiTHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIDAHHMKA, BBINYKJIBIE H
HEBBIITYKJIbIE MHOTOIPAaHHMKHM, pa3BEpTKa MHoOrorpaHHuka. lIpusma: n-yronbHas
npu3Ma, TpaHU M OCHOBAHUSI MPU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunesn, npsiMOyroJbHBIN MTapauIeIenuIe
u ero cBorcrtBa. [lupamuaa: n-yronpHas nupaMuia, rpaHd U OCHOBAHHME MUPaMUJbL,
OOKOBasi M IMOJIHAS MMOBEPXHOCTb MHUPAMHJIBI, MPABHIbHAS U yCeuEHHAs MUpaMHA.
OnemMeHTHl TpuU3Mbl W nUpaMuibl. [lpaBuiIbHBIE MHOTOIPAHHUKH: IIOHSATHE
MPaBUJILHOIO MHOTOTPAaHHUKA, MpPaBWIbHAs MpU3Ma M TpaBUJIbHAsA NHPAMUJA,
MpaBWJIbHAS TPEYroJibHAs MUpaMua U MPaBUIBHBIN TeTpadap, ky0. [IpeacraBnenue
O MPaBUJIBHBIX MHOTOTPaHHUKAaX: OKTAdJp, JOAEKa’aAp U HKocayapyrue CedeHus
MIPU3MBI U TUPAMUIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUKHU, IPSAMOH, MJIOCKOCTH.
OneMeHTbl CHUMMETPUM B  IHpaMHAax, IapajuleJenunenax, I[paBUIIbHbBIX
MHOI'OIPaHHHUKAX

7.6

Bbruucnienne 31eMEHTOB MHOTOTpaHHMKOB: pEOpa, nuaroHanu, yriusel. [lnomansb
OOKOBOW TMOBEPXHOCTH W TOJHOW MOBEPXHOCTH NPSIMOM TNPU3MBI, IUIOMIAIb




OCHOBAHHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTU MpsiMON Mpu3MelL. [lnomans 60koBoi
MOBEPXHOCTH U TIOBEPXHOCTH TMpPaBUIBHOW NHpPaMUIbL, TeopemMa O IUIOIIaau
yceu€HHou mupamuabl. [lonstre 06 00béMe. OOBEM TUPaMHUIBI, TPU3MBI

7.7

[Tomo6HbIe Tena B ipocTpancTBe. COOTHOIICHUSI MEKIY TUIOIIAISIMUA TOBEPXHOCTEH,
00bEMaMU MTOTOOHBIX TENT

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoine MIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON moBepxHOCTU. LlmmHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTH,
o0pa3yrolas 1 0cb, TUIOIIAlb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konnyeckass moBepxHOCTh, 0Opa3yollde KOHUYECKOM TMOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKOM moBepxHOcTU. KOHYyC: OCHOBaHME U BeplInHA, 00pa3yromias
1 OCb, TUTOIIA/1b OOKOBOM ¥ TTOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromne
U BbICOTa, OCHOBAHUSI U OOKOBasl MOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paauyc, 1MaMeTp, oAb noBepxHoctu chepsl. Bzanmuoe
pacnosoxeHue chepbl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N3o00paxkeHune Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KomOuHamuu Ten BpalleHUs W MHOTOTPAHHUKOB. MHOTOTPaHHUK, OIMCAHHBIH
okolo chepsl, chepa, BliucaHHAs B MHOTOTPAHHUK, UITU TEJIO BPAIICHUS

6.6

[Tonsitue 06 0O0bEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 oOBEME
NPSIMOYTOJIBHOTO TapajuieNienumnena M cieActBus u3 He€. OO0bEM WIMHApA,
KoHyca. O0bEM 1mapa u miomanb chepsl

6.7

[TomoOHble Tenma B mpocTtpaHcTBe. COOTHOIICHHS MEXKIY — IUIOIIAJISIMU
MMOBEPXHOCTEH, 00bEMaMK TIOIOOHBIX TEI

6.8

Ceuenust munuHApa (MapajuleNbHO M TMEPIEHIUKYISIPHO OCH), CEUYEHHUS KOHyca
(mapasuienbHOE OCHOBAHUIO M IIPOXOASIIEE Yepe3 BEPLIMHY), CEUSHHsI 11apa

6.9

BexTop Ha miockocTd M B mpocTpaHcTBe. CIIOXKEHME U BBIUMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHnue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BektopaM. [IpaBuno mnapamnenenunena. Pemenue 3amay, CBSI3aHHBIX  C
MPUMEHEHUEM TTPaBUJI JEUCTBUN C BEKTOPaAMHU

6.10

[IpsiMmoyronbHas cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHaTel BeEKTOpA.
[Ipocreitimne 3amaur B KOOpPAMHATAX. YToil MexAy Bekropamu. CkanspHoe
MPOU3BEICHUE BEKTOPOB. BBIUMCIIEHHE YIIIOB MEXAY NMPSAMBIMU U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PELIEHUN F€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBaHMSA K NMPEeAMETHBIM Pe3yJIbTaTaM OCBOCHHSA
OCHOBHOI1 00pa30oBaTeJIbHOI MPOrpaMMBbl CPpeAHero 0011ero
o0pa3oBaHuM

Branenne MeTomaMu J0Ka3aTeNbCTB, alTOPUTMAaMU DEUICHUS 3ajad;
yMeHue (GopMyJIHpOBaTh W ONEPUPOBATH MOHATUSMH: OIpeIelieHHE,
aKCMOMa, Teopema, CIIEJCTBUE, CBOWCTBO, MPHU3HAK, JOKa3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYITUPOBKH; TPUMEHATH UX; yMEHHUE (HOPMYITUPOBATD
00paTHOE W TPOTHUBOMOIOKHOE YTBEPKICHHE, MPUBOAUTH NMPUMEPHI U
KOHTPIPUMCEPbI, HCIOJIB30BATb MCTOL MaTeMaTHYEeCKOU HUHIAYKIIUHA;
NPOBOJIUTH JOKa3aTeNbHbIC PpACCYXKICHUS TpH pEIICHWW 3anad,
OLICHUBATh  JIOTUYECKYIO  IIPAaBUIBHOCTb  PACCYKICHHUM; yMEHUE
OTIEPHPOBATH TOHSATHSIMH: MHOXKECTBO, TTOJMHO)KECTBO, OIEpaldd Hall
MHOXCCTBAMU; YMCHHC HUCIOJIb30BATh TGOpeTHKO-MHO)KeCTBeHHBIﬁ
ammapar JJisi OIMCaHHs PEaTbHBIX MIPOIIECCOB U SBJICHUHN U MPH PEIICHUN
3ala4y, B TOM YHCIC U3 [OJpYrux y‘ICGHBIX npeaMeToB; YMCHUC
OTIEpUPOBATh MOHATUAMHU: Tpad, CBA3HBIN rpad, AepeBo, UK, Tpad Ha
IJIOCKOCTHU; YMCHHUC 3a/laBaTb W OIHUCBIBATH rpa(bm pa3iInuHbIMU

croco0aMu; UCTIOIBL30BaTh Tpad)bl IPH PEIICHUH 33714

YMeHHe onepupoBaTh MOHSATHSAMH: HATYpadbHOE YMCIIO, LENOE YHUCIIO,
CTCIICHb C LICJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDb
C palMOHAIGHBIM  TIOKa3aTejeM, CTeNeHb C  JACHCTBUTEIHHBIM
nokaszarejeM, JorapuM dUmcia, CHHYC, KOCHHYC M  TaHTEHC
IMPOU3BOJIBHOI'O0 4YHUCJIA, OCTATOK IO MOAYJIN0, pPallMOHAJIbHOC YHUCIIO,
UppalMOHAIFHOE  YHCIIO0,  MHOXXECTBA  HATYPaJbHBIX,  IEJIBIX,
palroOHAJIbHBIX, HeﬁCTBHTeHBHBIX YHUCCII, YMCHHC HUCITIOJb30BAThH
NPU3HAKH JIEIMMOCTH, HAUMEHBIINI OOIIUI NIEeNNUTENh U HaMMEHBIIIEe
oOmiee KkpaTHOE, anroputT™ EBKiHA P pelIeHUuN 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMU  TO3UIMOHHBIMH ~ CHUCTEMaMH  CYHCJIICHHS, yMEHHE
BBIIOJIHATL BBIYHMCIICHHUE 3HAUEHUU U Hp606p3.30BaHI/I}I BBIpa)KeHI/Iﬁ cO
CTENEHsAMH U JjorapudMaMu, mpeoOpa3oBaHUs IPOOHO-PAIMOHATBHBIX
BBIpa)KeHHﬁ; YMCHHUC OINCPUPOBATH MNOHATUAMU: IMOCIICAOBATCIBHOCTD,
apudMeTHIECKas POTPecCcHsi, TeOMeTpUIecKast porpeccHsi, 0ECKOHEYHO

yObIBalomiasi  reoMeTpHuYecKass  Iporpeccusi;  yMEHUE  3ajaBaTth




MOCIIEI0BATEIHHOCTH, B TOM YHCIIE C IIOMOILBIO PEKYPPEHTHBIX (GOPMYI;
YMCHHUC ONCPUPOBATH MOHATUAMU: KOMIIJICKCHOC YHUCIIO, COHp}I)KéHHBIG
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUJIEKCHOTO 4ucia, hopma
3allUCHU KOMIIJICKCHBIX YHCECJI (I‘GOMeTpI/I‘IeCKa}I, TPUTOHOMCTPHUYCCKAA U
anreOpanyveckas); yMeTh TPOU3BOAWTH apuPpMeTHUYECKue ICHCTBUSA C
KOMIIJICKCHBIMH qucJjiaMu, MIpUBOAUTH IMPUMCPLL HUCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHSAMHU: MaTpuua 2x2 u 3x3,

ONpeCACIIMTCIIb MAaTPHUILIbL, FGOMeTpI/I‘ICCKHﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATHSAMU: PalMOHAIBHBIC, UPPALMOHAJIBHEIC,
IOKa3aTeIbHbIC, CTENEHHbIE, JIorapu(MUUECKUe, TPUTOHOMETPUYECKHE
YpaBHEHUsT W HEPABCHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
HOHATUSAMU: TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpPAaBHEHUHW M HEPABEHCTB, PAaBHOCHIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YyMEHHUE pEIIaTb YpPaBHEHHS,
HEPAaBEHCTBA M CHCTEMBI C IOMOIIBIO PA3JIUYHBIX NPUEMOB; DPEIIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI ISl PEUICHUS MAaTeMaTH4YEeCKHX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAYKU U pPeaIbHOM KU3HH

YMeHue omepupoBaTh MOHATHAMH: (QYHKIUS, YETHOCTh (YHKIIHH,
NEPUOMIHOCTh (DYHKIIMH, OTPAHMYCHHOCTh ()YHKIIMHA, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (YHKIMH, HaUOOJbIlIee U HAaMMEHBIIIee 3HAUCHUS
GYHKIIMH Ha IPOMEXYTKE, HEMPEPhIBHAS (PYHKIINS, ACUMIITOTHI Tpaduka
GbyHKIIUY, TIepBasi ¥ BTOpasi MPOU3BOHAS (QYHKIIMH, TEOMETPHUECKUN U
(bU3MYEeCKU CMBICT TIPOM3BOJHOM, TEpPBOOOpa3Hasi, OINpPEACIEHHBIN
WHTETPAJI, YMEHHE HAXOAWTh ACHUMMTOTHI Tpaduka (YHKIUU; YMEHUE
BBIUUCIISITH  MPOW3BOJHBICE CYMMBI, MPOU3BEICHHS, YacCTHOTO U
KOMIO3UIINN (PYHKIIMA, HAXOJWTh YpaBHEHUE KacaTeNbHOW K Trpaduky
(GYHKINU; YMEHHE HAaXOIUTh MPOU3BOIHBIC JJIEMEHTAPHBIX (YHKIIWH;
YMEHHE HCIIOJIb30BAaTh IPOU3BOJHYIO JJIsi HUCCIECNOBAHUS (PYHKIIHIA,
HAXOJUTh HaWOONBIINEC U HAUMEHBINUE 3HAYCHUS (YHKIHUN; CTPOUTH
rpadKu MHOTOUYICHOB C MCIOJB30BaHUEM armapara MaTeMaTHUeCKOTO
aHalM3a; MPHUMEHSATh TPOM3BOTHYIO [UISI HAXOXICHUS HAMTYUIIero
pelleHHus B MPUKIAJAHBIX, B TOM YHCIIE COIUATbHO-DKOHOMHYECKHX H
bu3MYecKuX 3a7a4ax; HaXOAUTh TUIOMAAN U 00BEMBI GUTYP C TTOMOIIBIO
WHTETpasia; MPUBOIUTH MPUMEPhl MAaTEMATHYECKOTO MOJCTUPOBAHUS C

noMoInbio AuddepeHInaIbHbIX YpaBHEHUH




YMeHne omepupoBaTh TOHATUAMH: Tpaduk QyHKIUU, oOpaTHas
GyHKIMs, KOMOo3uuus (QYHKUWH, TUHEHHass (QyHKIMS, KBaJpaTHYHAs
byHKIHS, panyoHagbHas byHKIHS, CTEeTNeHHas byHKIIHS,
TPUTOHOMETPUUYECKHE (QYHKUIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GbyHKIMM, TIOKa3aTelbHas | JjorapudmMuyeckas G(YyHKIHH; yMEHHUE
CTpOUTH TpauKu M3yYEHHBIX (YHKUUH, BBINOJIHATH MPeoOpa3zoBaHUs
rpaguKkoB PyHKITUH, UCTIOJIB30BATh TPAPUKH IS U3YICHHS ITPOIIECCOB U
3aBHCUMOCTEH, MPU PEUICHUH 3a/1a4 U3 APYrHX Y4eOHBIX MPEIMETOB M
3aJa4 U3 pealbHOM KU3HU; BhIpaXaTh (GOpMyJIaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; UCTIOJIB30BATh CBOMCTBA M TpaUKH (YHKIMNA TSI pELIeHUs
yYpaBHEHU, HEPaBEHCTB M 3aJad C IapaMeTpaMu; H300paxaTbh Ha
KOOPJAMHATHOM IUNIOCKOCTH MHOKECTBA PEIICHUN YPaBHEHUH, HEPABEHCTB

N UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/laud Pa3HbIX TUIOB (B TOM YHCIIE Ha
IPOLIEHTHI, 0 U YacTH, Ha JABM)KEHHE, paboTy, CTOUMOCTh TOBapOB U
YCITYT, HAJIOTH, 33/1a4¥ U3 00JIACTH YIIPABJICHUS INYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA U HX
CHUCTEMBI MO YCIIOBUIO 3aJa4M, UCCIEAOBATh MOJYUYEHHOE pPEIICHHE U
OLICHMBATh MPaBAONOJO00HOCTh PE3yAbTAaTOB;, YMEHHE MOJEIHPOBATh
pEabHBIE CUTYallMH Ha SI3bIKE MATEMAaTHUKH, COCTABISATH BBIPAKCHHSI,
YpaBHEHHUS, HEPAaBEHCTBA W MX CHUCTEMBl IO YCJIOBUIO 3aJayd,
UCCJIEOBATh IOCTPOCHHBIE MOJEIHU C HCIOJb30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yabTaT

YMeHue oneprupoBaTh HOHATHAME: cpegHee apu(pMeTHIecKoe, MeIaHa,
HanOoJIpIIIee U HAMMEHbIIIEe 3HAUEHUS, Pa3Max, IUCIEPCHs], CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAOOpa; yMEHHE M3BJIEKaTh, HHTEPIPETHPOBATh
UH(OPMaLIKIO, IPEJICTABICHHYIO B TaOIMIIaX, HA AUMarpaMMax, rpadukax,
OTPaXKAIOLIYIO CBOMCTBA PEATBbHBIX MTPOIECCOB M SBICHUI; IPEACTABIATD
uH(pOpMAIIMI0O C TIOMOIIBIO TaOMUI[l W JUarpamMm; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHBIC, B TOM YHCJIE C INPUMEHEHHEM Tpaduieckux
METOZIOB U  3JEKTPOHHBIX CPEIACTB; TIpaUuecKd HCCIEI0BATh
COBMECTHBIC HAONIONEHHS C IOMOIIBIO AWArpaMM pPAcCeHBaHUS H

JIMHEVMHOMN perpeccuu

YMeHHe onepupoBarTh IOHATUAMM: CIy4alHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIYy4allHOrO COOBITHS; YMEHHME BBIUUCIATH

BCPOATHOCTL C HCIIOJIB30BAHUCM rpa(bnqecxnx MCTOHOB; IMPUMCHSATH




(GOopMyIIBI CIOKEHUSI U YMHOXCHHSI BEPOSATHOCTEH, (OpMYINy IOIHON
BEPOSATHOCTH, popmyiny beprymim, komOuHaTOpHbIE (HaKThI U (OPMYIIHI;
OLICHUBATh BEPOATHOCTH pEAJbHBIX COOBITHH; yMEHHE OIEpHPOBATh
NOHATUSAMH: CIy4ailHasi BEJIWYHMHA, pacHpeiesieHHe BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUAAHUE, TUCIIEPCHSl M CTaHAAPTHOE OTKJIOHEHHE
CllyualiHOW BEJMYMHBI, (YHKIMM paclpeneseHusi U IUIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTeJIbHOTO W HOPMAJBbHOTO paclpeeseHnH;
YMEHHE HCIONb30BaTh CBOWCTBA W3YYEHHBIX paclpeneleHuil Ui
pemieHnst 3a7ad; 3HAKOMCTBO C MOHATHSAMHU: 3aKOH OOJBIINX YHCE,
METO/Abl BBIOOPOYHBIX MCCIEOBAHUI; yMEHHE NPUBOIUTH MPUMEPHI
HPOSIBJICHNSI 3aKOHA OOJBIIMX YWCET B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONepUPOBATh MOHATHIMHU: COYETAHUE, IEPECTAaHOBKA,
YUCJIO COYETAaHWH, YHUCIIO TEepecTaHOBOK, OmHOM HpIOTOHA; yMeHme
IPUMEHATh KOMOMHATOPHBIE (QAaKThI M PACCYKICHHS ISl PELICHU 3a/1a4;
OLICHUBATh  BEPOSATHOCTH  pPEAIbHBIX  COOBITHIA;  COCTaBIISATH

BEPOATHOCTHYIO MOJI€TIb 1 MHTEPIPETUPOBATH MOTYyYEHHBIH pe3yabTaT

VYMeHne omnepupoBaTh IMOHATUSAMM: TOYKa, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEIWYMHA yIja, IUIOCKMH yrod,
JBYI'PAaHHBIA yroJI, TPEXTPaHHBIM YroJ, CKPEIIMBAKOLIUECS MpPSIMBIE,
NapauIeIbHOCTh U NMEPHEHAUKYIISIPHOCTD MPSIMBIX U IUIOCKOCTEH, yroi
MEXAY NPSAMBIMH, YIOJ MEXAY NPSIMOW M IUIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
NPSIMBIMH, PACCTOSTHUE MEKY INIOCKOCTSMH; YMEHHE HCIOJb30BaTh PH
pelIeHn: 3a7a4 U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; yMEHHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOMIETO MHpa; CTPOUTH
MaTEMaTUYECKUE MOJEIN C IOMOILBIO T€OMETPUYECKUX TMOHATUH U

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU IMMPAKTHYCCKUEC 3a1a4n
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YMeHne onepupoBaTh MOHATHSAMH: IUIOMIAAb (PUTYpHI, 00BEM (PUTYPHI,
MHOTI'OT'paHHUK, HpaBHJ’IBHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOTOT'paHHUKA,
Ky0, mapajienenunesn, Npu3Ma, NHpamuaa, QGurypa M TOBEPXHOCTh
BpallleHUs, IWINHAP, KOHYC, map, cdepa, miomans cepbl, MIONAIb
MIOBEPXHOCTH TMHUPAMUIbBI, MPU3MBI, KOHyCa, IHIMHIPA, 00BEM Kyoa,
[PSIMOYTOJIBHOIO IapajulelIenuIea, MUpaMUabl, IPU3MBI, LWIMHAPA,
KOHYyCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUYCHUS] KOHYCa W IMIIMHIPA,
napajuiebHbIe OCH WM OCHOBAHHMIO, CEYCHHE IIapa, IUIOCKOCTbD,

Kacaromasicss ceppl, HWIMHApPA, KOHYCAa; YMEHHE CTPOUTH CEueHUe




MHOTOTPaHHHKA, H300pa’kaTb MHOTOTPAaHHHUKH, (PUTYPHI U MTIOBEPXHOCTH
BpAIICHUS, X CEYCHHS, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHE NPUMEHSATH CBOICTBA T€OMETPUIECKUX (HUTYDP, CAMOCTOSTEIHHO
dbopMynHupoBaThH ONpeAeIeHNUs U3y4aeMbIX (DUTYD, BBLABUIATh THIIOTE3bI
O CBOHWCTBAxX M IpPU3HAKaX T'€OMETPUUYECKUX (HUTYp, 0OOCHOBBIBATH HIIH
ONpoBepraThb HMX; yMEHHE IPOBOAUTH KIACCUPHUKAIMIO (QUTYp TI0
pa3IMYHBIM TIPU3HAKaM, BBINOJIHATH HEOOXOJMMBIEC OTIOJHHUTEIBHBIC

MOCTPOEHUS
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YmMmenne OIICpHUPOBATH IMOHATHAMMU: ABWIKCHUC B  IHPOCTPAaHCTBC,
napajuiebHBIA MMEPEHOC, CHMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHHe MOA0OUs, MMONO0OHBIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHBIC W MOJOOHBIC (UTYPHI, B TOM YHCIIE B MPHPO/IE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T€OMETPHUYECKHE OTHOIICHUS
npu peuICHUU 3aJad, HaXOAUTb TICOMCTPHYCCKUC BCINYUHBI (I[J'II/IHa,
yroja, Iuiomanab, o0bEM) MpU pelIeHWH 3adad W3 JPYrux ydeOHBIX
npeaMCcTOB U U3 peaanofx'I JKU3HU; YMCHHUC BBIYUCIATH TCOMCTPHUICCKUC
BEeJIMYUHBI (JJIMHA, YTOJ, IUIOMAab, 00BEM, IUIOMIA[L MMOBEPXHOCTH),
HCIIOJIb3YsSl HU3Y4YCHHBIC (bOpMy.HBI U MCTOABI, B TOM YHCJIC: ILIOIIAIb
MIOBEPXHOCTH TMHPAMUJIBI, TIPU3MbI, KOHYCA, IIHIHH/PA, IUIOMAAb CQepsl;
00bEM Ky0a, MPSMOYTOJIBHOTO MapajuieNienuIesia, MUPaMUIbl, TPU3MBI,
IUTMHIpA, KOHyca, Iapa; YMEHHE HaxXOAWTh OTHOIICHHE OOBEMOB

NOJ00HBIX GUryp

12

YMeHue orepupoBaTh NOHATUSIMU: MPSAMOYTOJIbHAsI CUCTEMa KOOpAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJIMHATHI BEKTOPAa, CyMMa BEKTOpPOB,
NPOM3BEACHNE BEKTOpa Ha YHUCIIO, Pa3JIOKEHHE BEKTOpa Mo Oasucy,
CKAJIIPHOE MPOU3BEACHUE, BEKTOPHOE IIPOU3BEIACHUE, YIOJd MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPJIAUHATHBIA METO]
JUIsL pelIeHHUs TeOMETPUYECKMX 3aJad M 3aJad JPYyrux Y4yeOHbIX

MPEIMETOB
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YMeHue BBIOMpATh TMOAXOIAIIMH METOX JJsl pelIeHHs 3aJauu;
NIOHVMMAHHAE 3HAYUMOCTH MATEMaTUKH B M3YyYEHUU NPHUPOJHBIX U
OOIIECTBEHHBIX TPOLIECCOB M  SBJICHUW; YMEHHE paclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE, YMECHHME IPHUBOJIUTH
IpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUUCKOM M  MHUPOBOU

MaTeMaTU4YeCKON HayKH




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

Yucna ¥ BEIUMCIIEHUS

1.1

Harypanbnsle u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE

Panmonaneubie uncna. OOBIKHOBEHHBIE U JCCATHUYHBIC JOPOOH, MPOLEHTHI,

2 OeCKOHEeUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmerniyeckuil KOpeHb HATYpaIbHOM cTeneHu. JlefcTBus ¢ apuMeTHIEeCKUMHU
' KOpHSIMU HAaTYPAJIbHOU CTEIIEHU
L4 Crenenp c¢ uenbiM mokazareneM. CTENeHb C palUMOHAIBHBIM IOKa3aTeeM.
' CaoiicTBa cTeneHn
L5 CuHyC, KOCHHYC M TaHIEHC 4YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuanbie U HATYpadbHBIC JTOTapu(MbI
JlelicTBUTENbHBIE YnCia. ApUPMETHYECKHE ONepalud C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmkE€HHBIC BBIYMCICHUS, TNpaBWJIA OKPYIJICHHS, NPUKHUIKA U
OLICHKA PE3yJIbTaTa BBIYUCICHUHN
1.8 [Ipeobpa3oBanue BbIpakeHUI
1.9 KommiekcHeie uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Ienpie 1 1poOHO-palIMOHATILHBIE YPABHEHHS
2.2 HppaumonaibHble ypaBHEHUS
2.3 TpuroHomerpuyeckue ypaBHEHUS
2.4 [TokazaTenpHbIC U JOTapU(MUUECKUE YPABHEHUS
2.5 [enble 1 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HepaBeHCTBA
2.7 [TokazaTenbHbIC U TOTapU(DMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucTeMbl U1 COBOKYITHOCTH YPAaBHEHHUN M HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucteMbl JUHEMHBIX YpaBHEHUN. OnpeenuTesb MaTPUIbI
3 OyHKIIUU U TpapuKu




@Oynk1us, crnocodsl 3ananus QyHkuuu. ['paduk ¢ynkiuu. B3anmuo oOparHbie

> ¢bynkuuu. Yérneie u HeuétHble GyHKIMU. [lepuoanueckue GyHKIUN
OOnacte ompeneneHuss U MHOXKECTBO 3HaueHWi ¢yHkuunu. Hymm ¢yHKmm.
39 [IpoMexxyTKH 3HAKONMOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcuMymbl 1 MUHUMYMBI GyHKIMU. HauOomnbliee W HauMeHblIee 3HAYCHUE
GyHKIIMH Ha IPOMEKYTKE
13 CrenerHas (yHKIMSI ¢ HaTypaJbHBIM W IIEJBIM IMOKa3areiaeMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-0i CTETICHU
3.4 Tpuronomerpuueckue QyHKIUH, X CBOMCTBA U IpaduKu
3.5 [TokazaTenpHas u norapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu
16 Touku paspeiBa. AcuMntoTel rpaduxkoB ¢GyHKImMA. CBolcTBa (QYHKIUH,
' HEMpPEPBIBHBIX Ha OTpE3Ke
3.7 IlocnegoBaTeNnbsHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpuueckas nporpeccun. GopMyra CI0KHBIX MPOIEHTOB
4 Hauvana matematuueckoro ananusa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHbIE 2JIEMEHTAPHBIX (PYHKITUH
[IpumeHeHne MPOU3BOIHOM K HCCIEIOBAHUIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxox/1eHre HanbonbIero 1 HaMMEeHbIIEro 3HaueHUs! PYHKLUU Ha
OTpE3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoO)kecTBa U JJOTHKA
5.1 MHoecTBO, oniepaluy Hajl MHOKecTBaMu. Jlnarpammel Ditiiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucatenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha II0CKOCTH
7.2 [IpsiMbIe U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpaLICHUS
7.5 Koopaunatsl u BEKTOpBI
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