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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIE€HHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POPMHUpYyEMOe MPU H3yUYEHUU 00YHIarOIIUMHUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YAaCTHOCTU (PU3MUYECKUX 3a/a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

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

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHE  YMEHHUS  BIAQJETh  OCHOBHBIMM  TOHATHSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Te€la BpalleHUs, KOHCTPYMPOBaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAaMHU JI0Ka3aTeNIbCTB U aJTOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH
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00OCHOBAaHHUU MaTEeMAaTHYECKUX YTBEPXKJIEHUN U POJIM aKCHOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YYCHHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JUHUSM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, pacHpeleEHHBIM IO TOoJAaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHLIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTth  ychmoBus i auddepeHumanud  oOy4eHHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W LEHTPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAapAJUICIABHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha MIIOCKOCTh. [lepnenauKynspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U TOJHAs MOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbpHas nupaMuja, NpaBUibHAS U yCeUEHHAs
nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHEll MpaBUIBLHOW NUpPaMHUIbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,
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IpaBWJIbHASA TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW IMHPAMU[bI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsmoyronmpHasg  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHUYECKAas TTOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunuHapa u konyca. CummMetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CErMEHTA.

KoMOuHanum Ten BpamieHuss ¥ MHOrorpaHHUKoOB. [Ipusma, BmmcaHHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO

BpaliCHM:.
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[Tnomans MOBEPXHOCTH MUIWHApPA, KOHyCa, TUIOMAaAb chepsl U e€ yJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALIEHUSA: CEYEHUS UINHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPUS, IOBOPOT BOKPYI MPSIMOHU.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOpBI, ONPOCHI U JIPyroe), yMeHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTe€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUN HAYKU U AEATENBHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeit npodeccuu U peasn3oBbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
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caM0OOpa30BaHUIO HAa TPOTSDKCHWHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIUSHUS
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMAaHUE MaTeMaTUIECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJBTYPOM KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTh U  IPEOoOpa3OBLIBATH  CYXKICHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:
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UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUS, HCCIENOBAaHUS, OLIEHUBAaThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHI HHPOPMAIMK, JAHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:
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COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIMTEIBHBIX MPOLUECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHIAHOW U WHAMBUAYAJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;
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e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccu(uKanuy;

e CBOOOJHO OMEPUPOBATH IOHATUSMH, CBS3aHHBIMH C  CEUCHHUEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

e BBIMNOJIHSTH napauiesbHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHITOIHIATH H300paskeHus GUryp Ha
MJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0KJEHUE FEOMETPUUYECKUX BEIMUMH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIEC MOHSATHUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajreOpbl, pemarb MpakTUYECKUe 3aJadd,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:
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e CBOOOJHO OMEPHUPOBATH TOHATHSMHU, CBS3AHHBIMH C IAJIUHIPUYECKOH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

e OIEpUPOBATH MOHATHUIMU, CBI3aHHBIMU C TEJIAMU BPALICHUSA: LHWJIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacmo3HaBaTh Teia BpamieHus (IWIUHAP, KOHYC, cdepa W map) u
OOBSCHATH CITIOCOOBI TIOJTYYICHHSI TEJT BPAIICHUS;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE C(Pephl U MIIOCKOCTH;

e BBIUKCIIITH BEJIIMYMHBI SJIEMEHTOB MHOTIOTPAaHHUKOB W TEJI BPAILCHMUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYII;

e CBOOOJIHO ONEPUPOBATH MOHATHUSIMU, CBSI3AHHBIMU C KOMOWHAIIUSAMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

e BBIUYMCIISITH COOTHOIICHUSI MEXIY IUIOMIAIIMU TOBEPXHOCTEN U 00BbEMaMu
ITOTO0OHBIX TEN;

e mu300pakaThb H3y4aeMble (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

e WU3BJICKaTh, HMHTEPHPETHUPOBATH U MPeoOpa3oBbIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e CBOOOJHO OMEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTRBE;

e BBIMNOJIHITH ONEPAIIMU HAJ] BEKTOPAMHU;

e 3aJaBaTh IJIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CUCTEME KOOPAUHAT;

e pelIaTh FTEOMETPUYECKUE 3a1a4H HA BBIYMCIIEHUE YTII0B MEXAY MPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPHU PEIICHUU;

e CBOOOJIHO OMEPUPOBATH TMOHSATUSMH, CBSI3AHHBIMHU C JIBUKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

e BBINIOJHATh W300PAKEHUS MHOTOTPAHHUKOB H TEJI BpaIEHUS TPHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB U TEJI BpaIlleHUs: CEUCHUS IUIUHIpa
(mapaJuienbHO U NEPIEHIUKYJIISIPHO OCH), CEUCHHS KOHYCa (MapaJlieIbHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;

e HCIOJIb30BAaTh METOJIbl TOCTPOEHUS CEUYEHUW: METOJ CJIEJIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
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e JIOKa3bIBaTh TEOMETPUUYCCKUEC YTBEPIKICHUS;

e TPUMEHATH TEOMETPHUYECKHE (DAKTBI IJISI PEIICHHS CTEPEOMETPUUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

e pemaTrh 3aJadyd Ha JOKA3aTeIbCTBO MAaTEMaTHYCCKUX OTHOIICHUH U
HAXOXKJECHUE TEOMETPUIECCKUX BETMYUNH;

e TPUMEHATHh MPOTPAMMHBIC CPEACTBA U AJICKTPOHHO-KOMMYHUKAIIIOHHBIC
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

e TIPUMEHSTH MOJTYUCHHBIC 3HAHNUS HA MPAKTHUKE: CPABHUBATH, aHATTM3UPOBATH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYeCKH
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayl, CBSI3aHHBICE C HAXOXKICHUEM T€OMETPHUUICCKUX
BCITNYWH;

e HMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoJsunyecTBo 4yacoB DJIeKTPOHHbIE
n/n NnporpaMmMbl Bcero Kourpoabubie | IIpaktuyeckue | (uudposbie)
padoTbI padoThbI o0pasoBare/ibHbIEC
pecypcsl
1 BBenenue B crepeoMeTpuio 23 1
2 B3anmMHoe pacnonioxxenue npsmbix B 6
MIPOCTPAHCTBE
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [lepneHqUKyYISPHOCTD MPSAMBIX U 25 1
IIJIOCKOCTEN B IPOCTPAHCTBE
5 YTIibl ¥ pacCTOSIHUA 16 1
6 MHoOrorpaHHuKu 7
7 BexkTtopsl B ipocTpaHcTBE 12
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 5 0
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11 KJIACC

Ne i/ HaumeHoBaHue pa3iesioB U TeM KoJuunyecTBo 4yacoB JJIeKTPOHHbIE
NMmporpaMmMbl Bcero Kontpoabubie | Ilpakruueckue | (uudposbie)
padoThl padoTbI o0pa3oBaTe/bHbIE
pecypcbl
1 AHaJIMTHYECKasi TECOMETPUS 15 1
2 [ToBTOpenue, 0600IIEHNE 1 15 1
CHUCTEeMaTu3alus 3HaHUI
3 O0BEM MHOTOTPaHHHKA 17 1
4 Tena BpanieHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYIJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpeHUE, 0600IICHNE 1 17
cHUCTeMaTHu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
I[TPOTPAMME
[lokymeHT co3aaH B anekTpoHHon copme. Ne 57 ot 11.09.2025. VicnonHutens: Mutptokosa E.M. B J/TEKTPOHHBIN
=¥ TATAPCTAH
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus

JIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIe NpaBuiia U300pakeHus Ha
PHUCYHKE TIJIOCKOCTH, MapauIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

01.09.2025

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,

IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300paKeHUs Ha PUCYHKE
TUIOCKOCTH, NMapaJuIeIbHBIX TPSIMBIX
(OTpe3KOoB), CepeIMHBI OTPE3Ka

02.09.2025

IlonsTus: MEpCCCKaAromMureCs MmI0CKOCTH,
InepeceKaromumecs npsaMas 1 nji0CKOCThb,
TIOJIYIIPOCTPAHCTBO

05.09.2025

IlonsTus: NepeceKaromumecs mIoCKoCTH,
InepeceKaromumecs npsamas 1 niI0CKOCTb,
TTOJIYIIPOCTPAHCTBO

08.09.2025

MHororpaHHuKH, U300pakeHue
MIPOCTENIINX IPOCTPAHCTBEHHBIX
(buryp, HeCylecTBYIOIMNX 00BEKTOB

09.09.2025

MHororpaHHUKH, H300paKeHne
MIPOCTEUIIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylmecTBYIOIMX 00bEKTOB

12.09.2025

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

15.09.2025

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBHS U3 HUX

16.09.2025

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
crneactBus n3 HUX. CocoObl 3a1aHus

19.09.2025
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IPSIMBIX U TTIOCKOCTEH B IIPOCTPAHCTBE.
O0603Ha4YeHUS PSMBIX U TNIOCKOCTEH

10

N3o0pakeHne ceUeHn MIpaMuIbl,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOJISAT
yepe3 ux péopa. M3obpaxenue
MepecevyeHus MOJIYYCHHBIX TIOCKOCTEMH.
PackpaniBanuie mocTpOSHHBIX CEUCHHI
pa3HBIMH [IBETAMU

22.09.2025

11

N3o0pakeHne ceUeHn MIpaMu/Ibl,
Ky0a 1 IPU3MBbI, KOTOPBIC TPOXOISAT
yepe3 ux péopa. M3obpaxenue
MepeCceYeHMs OJIYICHHBIX TIOCKOCTEH.
PackpamnBanue nocTpoeHHBIX CEUSHUI
pa3HBIMH [IBETAMU

23.09.2025

12

N300pakeHue ceueHuil mupaMuipl,
Ky0a 1 IPU3MBbI, KOTOPBIC TPOXOIAT
yepe3 ux péopa. M3obpaxenue
MepeceYeHMs TIOTYICHHBIX TIOCKOCTEH.
PackpammBanue MoCTPOSHHBIX CEYCHHIA
pa3HBIMH [IBETAMU

26.09.2025

13

N300pakeHue ceueHuil mupaMuipl,
Ky0a 1 pU3Mbl, KOTOpPBIE TPOXOIAT
yepes ux péopa. M3obpaxenue
MepeceUeHus MOYUYECHHBIX IIJIOCKOCTEH.
PackpamiBanre NOCTPOCHHBIX CCUCHHN
Pa3HBIMU [IBETAMU

29.09.2025

14

Merton CIeaoB O MMOCTPOCHUMA CEe4YCHUI

30.09.2025

15

Mertopa cieoB /Ui HOCTPOSHUS
ceueHuil. CBoIiCTBa nepeceueHuit
IPSIMBIX U IJIOCKOCTEN

03.10.2025

16

Mertopa cieoB /Ui HOCTPOSHUS
ceueHuil. CBoIiCTBa nepeceueHuit
NPSIMBIX U IJIOCKOCTEN

06.10.2025
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17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX YepTeKel U 3aIluch I1aroB
MIOCTPOCHUS

07.10.2025

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTeKel U 3aluch 11aroB
MTOCTPOCHHUS

10.10.2025

19

[TocTpoeHue ceuenuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh 11aroB
MTOCTPOCHHUS

13.10.2025

20

[TocTpoeHue ceueHuit B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MTOCTPOCHHUS

14.10.2025

21

[ToBTOpenue manumerpun: Teopema o
MIPOIIOPLUOHAIBHBIX OTPE3KAX.
ITooGue TpeyroJbHUKOB

17.10.2025

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX 4yepTexax. Mcropus
Pa3BUTHS IUIAHUMETPHUH U
CTEPEOMETPUHU

20.10.2025

23

KonrtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

21.10.2025

24

B3anMHOe pacnionokeHue npsMsIX B
npoctpancTBe. CKpenBaronmecs
npsiMble. [Ipu3Haky CKpemnBaronIuxcst
npsambix. [lapannenbHble npsMble B
MIPOCTPAHCTBE

24.10.2025

25

TeopeMa 0 CyIeCTBOBAHUH U
€MHCTBEHHOCTH IPSIMOM MapajuIeIbHON
JAHHOM NPSIMOM, TPOXOAIIEH Yepes

07.11.2025
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TOUYKY ITPOCTPAHCTBA U HE JISXKAILEH Ha
JaHHOM npsMoi. Jlemma o nepeceyenuun
I1apPAJUIEIBHBIX IPSAMBIX IJIOCKOCTBIO

26

[TapamienbHOCTB TPEX NMPSIMBIX.
Teopema o Tpéx nmapanenbHbIX
npsmbIx. TeopeMa o CKpelmBaromuxcs
IPSIMBIX

10.11.2025

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHoBHbIE CBOWCTBA NapaIIEIHLHOTO
npoektupoBanus. 300pakeHue pa3HbIX
buryp B mapaunenbHON NIPOEKIUN

11.11.2025

28

[HenTpansHas npoekuus. Yroiui ¢
COHAITPaBJICHHBIMHM CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

14.11.2025

29

3ajauu Ha JOKa3aTeNbCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
pacroyio’keHNeM IPSMbIX B
IIPOCTPAHCTBE

17.11.2025

30

[TonsATHs: MapaIeaTbHOCTh NPSIMON U
TUTOCKOCTH B mpocTpaHcTse. [Ipu3Hak
napajieIbHOCTH MPSMON U MIOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
IJIOCKOCTH

18.11.2025

31

I'eomerpuueckue 3a1aum Ha
BBIYHUCIICHUE U JI0KA3aTENIbCTBO,
CBSA3aHHBIE C MTAPAJUIEIBHOCTBIO MPSMBIX
U IIJIOCKOCTEH B IIPOCTPAHCTBE

21.11.2025

32

ITocTpoeHue ceueHus, MPOXOASAIIETO
4yepes JAHHYIO NPSAMYIO Ha YEepPTEXeE U
MapajuIeJIbHOTO APYrou npsMon. Pacyér
OTHOIIEHUH

24.11.2025

33

[TapannensHas npoekuus, IPUMEHEHNE
JUTSl IOCTPOCHUS CEUCHHI Ky0a 1

25.11.2025

[lokymeHT co3aaH B anekTpoHHon copme. Ne 57 ot 11.09.2025. VicnonHutens: Mutptokosa E.M.

Ctpanuua 21 n3 54. Ctpanuua cosgara: 11.09.2025 08:18

il INIEKTPOHHBIH
=¥ TATAPCTAH



napasenenumnena. CBoiicTBa
napajuieJIenuIne1a 1 Ipu3Mbl

34

[Tapannensubie maockoctu. [lpusnaku
11apaJUIeIbHOCTH IBYX IJIOCKOCTEH

28.11.2025

35

Teopema 0 napasnienbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOASAIICH Yepe3 TOUKY, HE
MIPUHAUICKAIYIO JAaHHOM IJIOCKOCTH U
CJIEJICTBUS U3 HEE

01.12.2025

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
HapajyIeIbHOCTH MPSAMBIX I1€peceYeHUs
IIPU NIEPECEUEHUN JIBYX MMapaILICIbHbBIX
TJIOCKOCTEH TpeThe

02.12.2025

37

CaoiicTBa napamuienbHbIX MIIOCKOCTEH:
00 oTpe3Kax napajjiebHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEXKAY MapalIeIbHbIMUA
IUIOCKOCTSIMH; O IIEPECEUSHUHU TPSAMOM €
ABYMS ITapaJlJICIIbHBIMUA IINIOCKOCTAMHA

05.12.2025

38

IToBropenue: Teopema ITugaropa Ha
IUIOCKOCTH

08.12.2025

39

IToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

09.12.2025

40

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajuleJIenune1a

12.12.2025

41

Brruucnenue niauH oTpe3KoB B KyOe u
MPSAMOYTOJIbHOM TIapajuleJIeuIIe e

15.12.2025

42

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSMOHN U
IIJIOCKOCTH

16.12.2025

43

[lepneHMKyIAPHOCTD NPSMOM U
mnockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSAMOH U
IIJIOCKOCTH

19.12.2025
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44

Teopema o CyllieCTBOBaHUH U
€MHCTBEHHOCTH MPSIMOM, IPOXOAAIEN
yepe3 TOUKY MPOCTPaHCTBA U
MEPIICHANKYIISIPHOMN K INIOCKOCTH

22.12.2025

45

[1nockocTH ¥ IepHEHAUKYISIPHBIE UM
MPsIMbIE B MHOTOTPAaHHHUKAX

23.12.2025

46

[1nockocTH U IepIeHAUKYISIPHBIE UM
MPsIMbIE B MHOTOTPAaHHHUKAX

26.12.2025

47

[lepnenauKymsp ¥ HAKJIOHHAS.
[TocTpoenue neprneHuKkyspa u3 TOUKU

Ha IPsSAMYIO

29.12.2025

48

[lepneHuKyIsp ¥ HAKJIOHHAS.
[TocTpoeHue neprneHuKyIsapa U3 TOYKU

Ha [PSIMYIO

30.12.2025

49

Teopema o TpEX NMeprneHAuKyIIpax
(mpsimast u oOpaTHasi)

12.01.2026

50

Teopema 0 TpEX NepHeHANKYIIApAx
(npsimast m oOpaTHas)

13.01.2026

51

Yron Mexay CKpenBarOmuMHUCs
PSIMBIMU

16.01.2026

52

[Tonck nepreHIMKyIspHBIX TPSIMBIX C
TOMOILBIO TIEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

19.01.2026

53

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

20.01.2026

54

ITocTpoeHue ceuenuit kyoa, Ipu3Msl,
MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

23.01.2026

55

[Toctpoenue ceuenunii kyoa, MpU3MBlI,
IIPaBWJIBHON NMUPAaMUABI C IIOMOILBIO
OPTOTOHAJILHOMN NPOEKIINH

26.01.2026

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETpPUN B MHOTOTPAaHHUKAX

27.01.2026
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57

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON
Y TJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

30.01.2026

58

[IpaBuibHBIE MHOTOTpaHHUKH. Pacyér
pPAcCTOSIHUM OT TOYKH JIO IIIOCKOCTH

02.02.2026

59

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
pPAcCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

03.02.2026

60

CriocoObl ONYCTUTH HEPIIEHANKYISPHIL:
CUMMETPHUS, CABUT TOYKHU IO
napajuieIbHON MPSAMO

06.02.2026

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSIHUM

09.02.2026

62

KonTponbhas padora "B3aumnoe
pacnosoKeHHe NPSAMBIX U IIOCKOCTE! B
npocTpaHcTee”

10.02.2026

63

[ToBTOpEHME: Yros Mexay NPsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

13.02.2026

64

[ToBTOpEHME: yrom Mexay
CKpELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

16.02.2026

65

I'eomeTpuyeckre METOABI BBIYUCICHUS
yIila MEeXAy NPSMBIMHU B
MHOT'OIPaHHUKAX

17.02.2026

66

JIByrpanHssbIii yroi. CBoicTBO
JMHENHBIX YIJIOB IBYTPAHHOIO yria

20.02.2026

67

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISPHBIX
IJIOCKOCTEN

24.02.2026

68

[Ipu3Hak nepneHmKyISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
IIEpECEYEHM IBYX IJIOCKOCTEN
MIEPIEHUKYISIPHBIX TPEThEH MIIOCKOCTH

27.02.2026
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69

[IpssMOyTONBHBIN MapauIeaenuIe; Kyo;
WU3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesienunesa

02.03.2026

70

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajuieJIenunesia u ClIeCTBUE U3 Heé

03.03.2026

71

CrepeomeTpruecKkue 1 NpUKIaJIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM NIPAMBIX U INIOCKOCTHU

06.03.2026

72

HOBTOpCHI/ICZ CKpCHIUMBAOIIHUECA
MpsAMBIC, TapaAJUICIIbHBIC IJIOCKOCTHU B
CTaHAAPTHBIX MHOI'OT'PAHHUKAX

10.03.2026

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIMBAIOIINXCS MPAMBIX, PACCTOSIHHE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

13.03.2026

74

Paccrosaue oT TOUkH J0 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

16.03.2026

75

Brruncnenue pacCTOSHUNA MEXIy
CKPELIUBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NTEPIEHANKYJISIPHON
IIJIOCKOCTH

17.03.2026

76

TpEXrpaHHblii yroi, HepaBeHCTBa s
TpexXTpaHHbIX yriaoB. Teopema
ITudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JUIsl TPEXTPAHHOIO yria

20.03.2026

77

DneMeHTHI CPepuIecKoil TeOMEeTPHH:
reoJIe3NnYeCcKue JJMHUU Ha 3emiie

23.03.2026

78

KontponbHas padora "Yrisl u
paccrostHus"

24.03.2026

79

Cucremaru3zauus 3HaHUN
"MHOrorpaHHuK 1 €ro 3JI€MEHTHI"

27.03.2026

80

IIupamupa. Buael nupamun.
[IpaBunbpHas nupamMuia

06.04.2026
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81 [Tpusma. [Ipsimasi 1 HaKJIOHHAS TPU3MBI.
IIpaBwiibHas nmpusma 07.04.2026
82 [Ipsmoit napamienenunes,
PSIMOYTOJIBHBIN Mapajuienenunes, Kyo 10.04.2026
83 Brinykibsie MHOTOrpanHuKd. Teopema
Olinepa 13.04.2026
84 Brinykibsie MHOTOrpaHHuKd. Teopema
Diinepa. [IpaBuiibHbIC U 14.04.2026
NIOJIyIIPABUIIbHBIE MHOTOTPAHHUKHU
85 [ToBTOpenue "MHororpanHuku"
17.04.2026
86 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B
MPOCTPAHCTBE 20.04.2026
87 CymMma BEKTOpOB
21.04.2026
88 Pa3HocTh BEKTOpPOB
24.04.2026
89 [IpaBuio mapannenenunena
27.04.2026
90 YMHOXEHUE BEKTOpa Ha YHUCIIO
28.04.2026
91 PaznoxeHue BekTopa 1o 6aszucy Tpéx
BEKTOPOB, HE JIEXKAIIUX B OJJHOU 04.05.2026
IIJI0OCKOCTH
92 CkansipHoe pou3BeICHNE
05.05.2026
93 Brruncnenue yria Mex1y BEKTopaMu B
IIPOCTPAHCTBE 08.05.2026
94 IIpocreiimue 3a1aum ¢ BEKTOpaMH
11.05.2026
95 IIpocreiimme 3a1a4u ¢ BEKTOPaMHU
12.05.2026
96 IIpocreiimme 3a1auu ¢ BEKTOpaMH
15.05.2026
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97 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1
18.05.2026
98 O0001IeHrEe ¥ cCUCTEMATH3als 3SHAHNUH 1
19.05.2026
99 O0001IeHrEe ¥ cCUCTEMATH3als 3SHAHNUH 1
22.05.2026
100 Hrorosas koHTposbHas paboTa 1
25.05.2026
101 HroroBas koHTpobHas paboTa 1
25.05.2026
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
26.05.2026
OBHIEE KOJIMYECTBO YACOB I10 102
ITPOI'PAMME
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11 KJIACC

Ne Tema ypoka KoJunyecTBO 4acoB Hara JIeKTPOHHbIE
n/n Bcero Kourpoabubie | IIpakTtuyeckue | u3y4deHus | uudposbie
padoThI padoThI o0pa3oBaTte/ibHbIE
pecypchl
1 [ToBTOopenue TeMol "KooparHaTel 1
BEKTOpA Ha IJIOCKOCTH U B
npocTpaHcTse"
2 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEXy BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHeHME 1
MPSAMOM, MPOXOASAIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE INIOCKOCTH B OTPE3KaX
6 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE MIIOCKOCTH B OTPE3KaX
7 BekropHoe npousseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIpOrpaMMHUpPOBAHUE
9 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIpOrpaMMHUpPOBAHUE
10 AHaJIUTUYECKUE METOABI pacyéra yria 1
MEXy NPSMBIMU B MHOTOTPaHHUKAX
11 AHaJIUTUYECKUE METOABI pacyéra yria 1
MEXy IIOCKOCTSIMU B
MHOTOTPaHHUKAX
12 dopMya pacCTOSSHASA OT TOYKH J10 1
MIJIOCKOCTH B KOOPJIMHATAX
13 HaxoxieHne pacCTOsITHUM OT TOYKH 10 1
TJIOCKOCTH B Ky0e
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14

Haxoxnenue paccTossHui OT TOUKHU 710
IJIOCKOCTH B IPABUJILHOM NMUPAMHUJIC

15

Kontposbnas padota "AHamuTudeckas
reomeTpus”

16

Ceuenus MHOI'OI'paHHUKOB!:
CTaHJAAPTHBIC MHOTOT'PAHHHUKHU

17

Ceuenus MHOI'OI'PaHHUKOB: METOQ
CJICI0B

18

Ceuenus MHOI'OI'paHHUKOB!:
CTaHAAPTHLBIC IIJIOCKOCTH, IIEPCCCUCHU A
IPAMBIX U IUIOCKOCTEH

19

[TapannenpHbIE TPSMBIE U TNIOCKOCTH:
MapaJlyIeIIbHbIC CEYEHHUS

20

[TapanyienpHble NpsSIMbIE U MIJIOCKOCTH:
pacy€T OTHOUIEHUI

21

ITapannenbHbIE OPsIMBIE U TNIOCKOCTH:
YIJIBI MEKTY CKPEIIMBAKOIIUMHUCS
MPSIMBIMU

22

[IepnenquKymnsipHbIE IPSAMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
IIPSIMBIX, CAMMETPUH MHOTOIPAHHUKOB

23

[lepnenuKynsipHbIE TPSMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
MEPIEHIUKYISIPAX

24

[leprieHAuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOT'OIpaHHHKaX

25

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIbI TS
TJI01IA 1N, COOOPaXKEHUSI TIOTOOMS

26

[ToBTOpEeHME: MmIOMmAIN
MHOTOYTOJEHUKOB, (DOPMYJIBI JIS
Ionaaen, cooopakxeHust moaoous
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27

[ToBTOpEHME: MUIOMIAIM
MHOTOYTOJTEHUKOB, ()OPMYIIBI JIS
TJI0IIA N, COOOPaKEHUSI TIOTOOMS

28

[Tnomaay cedeHuit MHOrOTPaHHUKOB:
IUTOIIATU IOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHUSI TOA00MS

29

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

30

KonTponbnas padora "[loBTopenue:
MHOT'OI'PaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napauleenuneaa

32

3anauu 06 ynBoeHUHU KyOa, o
KBaj[paType Ky0a; 0 TPHCEKIUH yIiia

33

CrepeomeTpuuecKkue 3a1auH,
CBsI3aHHBIE C 00BEMOM MPSMOYTOIBLHOTO
napajuieNienunena

34

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMA TPSMOYTOJIBHOTO
napajuieNienunena

35

O06BbEM psIMON TPU3MBI

36

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BHIYMCIEHUEM 00bEMOB
IIPSIMOY TTPU3MBI

37

[Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BbEMOM MPSIMOM MPU3MBI

38

Brraucienne 00bEMOB TEI C IIOMOIIBIO
ornpenenéHHoro uHrerpana. O0sEM
HAaKJIOHHOMN NPHU3MBbI

39

Brruncinenue 006EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaita. Oobém
MAPaAMU/IbI

[lokymeHT co3aaH B anekTpoHHon copme. Ne 57 ot 11.09.2025. VicnonHutens: Mutptokosa E.M.

Ctpanuua 30 u3 54. Ctpanuua cosgara: 11.09.2025 08:18

il INIEKTPOHHBIH
=¥ TATAPCTAH



40

dopmyina 00bEMa MUPAMUJIBL.
OTtHoleHNEe 00BEMOB TUPAMU] C
00IIM yTIIOM

41

®opmyina 00bEMa MUpaMUIbL.
OtHomeHne 00bEeMOB MUPAMH/ C
O0IIKM YTTIOM

42

CrepeoMeTpHUYSCKUE 3a]1auH,
CBSI3aHHBIE C 00BEMAMU HAKIIOHHOMN
TIPU3MBI

43

CrepeomeTpuuecKkue 3a1auH,
CBsI3aHHBIC C 00BEMAMU TUPAMUJIBI

44

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CcBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45

[Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", CBI3aHHBIC ¢ 00BEMOM MTUPAMUIBI

46

[Tpumenenne 00bEMOB. Brruncinenne
paccTOsIHUSA A0 INIOCKOCTH

47

Kontponbnas padota "O0bEM
MHOIOrpaHHHUKa"

48

].II/IJ'[I/IHZ[I)I/I‘-I@CK&SI IMOBEPXHOCTD,
o0pa3yrolne UIHHIPHIECKOM
IIOBEPXHOCTH

49

Hunuaap. [Ipsmoit KpyroBon HUIMHIP.
Ilmonmaap MOBEPXHOCTH HMJIMHAPA

50

Konnueckasi moBEpXHOCTb,
oOpa3zyromire KOHHIeCKOU
nosepxHocTu. Konyc

51

CedeHue KOHyca MIOCKOCTHIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

52

VY ceuénnblii konyc. M3o006paxkenue
KOHYCOB U YC€UEHHBIX KOHYCOB

53

[Tnomans 60KOBOI MOBEPXHOCTH U
TTOJTHOW NTOBEPXHOCTH KOHYCa
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54

[Tnomaae 60KOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTH KOHYCa

55

CrepeoMeTpuuecKue 3ajaud Ha
JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUCHUN UIHHIIPA,
KOHyca

56

CrepeoMeTpuuecKue 3ajaud Ha
JTIOKA3aTeJIbCTBO U BHIYUCIICHHE,
MIOCTPOCHHUEM CEUCHUN UIHHIIPA,
KOHyca

57

HpI/IKHaI[HHe 3aJda4yu, CBA3aHHBIC C
MUJIIMHAPOM

58

HpI/IKHaI[HHe 3aJda4yu, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

Ilepeceuenue ceps! u mapa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bua u n3o0paxenue mapa

61

[lepeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u cepbl
TUTOCKOCTBI0. But n m300pakenue mapa

62

VYpasuenue chepsl. [Lnomans chepsr u
e€ yacren

63

Cummerpus chepsl 1 1apa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MTOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

CrepeomeTpuyecKHe 3a1a4u Ha
JTI0KA3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MIOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

66

[TpuknagHeie 3a1a4n, CBI3aHHBIE CO
cepoii u mapom
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67

[ToBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHJIapTHbBIE MOJ00Us

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpalllCHUS
1 MHOT'OI'PaHHHUKOB

69

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

71

KonTponbhas padbora "Tena u
MOBEPXHOCTH BpalieHus"

72

O0béM mumrHIpa. Teopema 06 00béMe
pSIMOTO IIMJIMHIPA

73

Brruuciienue 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uaTerpaina. Oobém
KOHYCa

74

TTimommaan OOKOBOM U TIOTHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpruecKue 3a1a4H,
CBSI3aHHBIE C BHIYHCIEHUEM 00BbEMOB
LIUJIMHAPA, KOHyCa

76

[Tpuknanueie 3ana4n o Teme "OOBbEMBI
Y TUJTOIAIM TTOBEPXHOCTEHN Te"

77

OO0BEM 11apa 1 apoBOTO CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
cdepol. CTepeomeTprudecKue 3a1auu,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOTro CETMEHTa U IIapOBOTO
CEKTOpa

78

[Tpuknanueie 3ana4n mo Teme "OObEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1Iapa U
wiomazbio cepsl. COOTHOIIEHUS
MEX/1y IUIOIIAAIMU TOBEPXHOCTEHN U
00bEMaMU MOT0OHBIX TeJ
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79

[TogoOHEbIE TENIa B MPOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeomeTpHryuecKue 3a1a9H,
CBSI3aHHBIE C BHIYKMCIIEHHEM 00HEMOB
TeJI U IUIONIAJEeH MOBEPXHOCTEH

80

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTJIIBIX TEN"

81

JIBH>KEHUS POCTPAHCTBA.
OtobpaxeHnus. JIBUxKeHUS U PAaBEHCTBO
¢buryp. O6mme cBOICTBa NBIKESHUI

82

Bupl niBukeHuil: napauiebHbII
MEPEHOC, LEHTPAJIbHAS CHUMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT NPSIMOM

83

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

84

FCOMeTpI/I‘leCKI/IC 3aJa4u Ha
MMPUMCHCHUC IBVIKCHUS

85

KonTtpomnbHas pabota "BekTops! B
npocTpaHcTee”

86

Ob6o61matomiee nopropenue 11 nonsruit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[TapanienbHOCTb NPSAMBIX U
TIJIOCKOCTEH B IpoCcTpaHCTBE"

87

Ob6o06maromiee nosropenue 11 moHsaTuit
1 MEeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHUH:
"BekTops! B mpocTpaHcTBe"

88

O6o06maromiee nopropenue 11 monsaTuit
1 METOJ0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"BexTops! B mpocTpaHcTee”
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&9

O6o6maromee noropenue 11 moHsTHit
1 METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee moTopenue 11 moHsTHiA
1 METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee moBropenue 11 moHsTHiA
1 MEeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"[1omany MOBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

92

O6o06maromee nmosropenue 11 monsTuit
1 MeTo/10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyIJibIX T€n"

93

Hrorosas KOHTPOJIbHAs pa60Ta

04

WroroBas koHTpoJIbHAs paboTa

95

[ToBTOpEeHue, 06001IeHNE 1
CHUCTEeMaTU3als 3HAHUI

96

WcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

98

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
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99 Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

100 Hctopust pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

101 Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

[TPOTPAMME

102 Hctopust pa3BUTHS CTEPEOMETPUM KaK 1
HAyYKH U €€ pOJIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI
OBULIEE KOJIMYECTBO YACOB I10 102
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh NOHATHAMU: TOUKA, IPAMAs], INIOCKOCTh
79 [TpyMeHsITh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPH PELICHUU
' reOMETPUYECKHX 3a/1ad
73 OnepupoBaTh NOHATUSMU: MApPaUIEIbBHOCTh U IEPHEHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEHN
74 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: JBYTPAHHBIN yrojl, TpaHU JABYI'PAHHOTO YIJIa,
7.5 pedpo ABYIpaHHOIO yriia, JUHEHHBIA YTroJl IBYTPaHHOTO yIJia, rpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIM M HEBBITYKJIbIHA
' MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABUIbHBI MHOTOTPAaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MMMpaMujia, Mpu3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccupunupoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
78 kinaccuukanuu  (BBIIYKJIBIE W HEBBITYKIbIE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TIPSAMbIE W  HAKJIOHHBIE TPU3MBI,
napasuieNenune/ibl)
79 OnepupoBatb MOHATUSMU: CeKyIas IJIOCKOCTB, ceueHue
’ MHOTOTPaHHHKOB
710 OOBSICHATh ~ MPHUHLMIIBI  TOCTPOCHHUSI CEYEHHNW  MHOTOTPAHHUKOB,
' UCIIOJIB3YsI METOJI CIIE/IOB
Ctpoutp cedeHHMs] MHOTOIPAaHHHUKOB METO/JOM CJIEJIOB, BBINIOJIHATD
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3a1aun Ha HaXOX/IEHUE T€OMETPUUYECKUX BEJIMYHMH [0 00pa3iam
WIM aJrOpUTMaM, TMPUMEHSsS WM3BECTHbIE aHAJIUTUYECKHE METOJbl MpH
7.12 pEUICHNH CTAHJAPTHBIX MATEMaTHYECKUX 337a4 Ha BBIYHCICHHUE
paccTOSTHUN MEeXAY IBYMS TOUKaMH, OT TOUYKH O NPSIMOM, OT TOUKHJIIO
MJIOCKOCTH, MEK]Ty CKPEIIMBAIOLIUMUCS MPSIMBIMU
713 Pemarp 3a1aun Ha HaXOX/IEHUE T€OMETPUUYECKUX BEJIMYHMH M0 00pa3iam
' WU aNropuTMaM, MPUMEHSAS W3BECTHBIE AHAIMTHYECKUE METOAbl MpPH
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pCeICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYUCIICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIUMUCA IPAMBIMH, MCKIY HpHMOﬁ 1 IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

7.14 . .
MEXIY IJIOIIA MU IIOBEPXHOCTEH, o0BEMaMu 10/100HBIX
MHOI'OIPAHHUKOB

715 OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U

MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh H IJIOCKOCTh CHMMETPUU (DUTYPHI

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha

YepTekax U pUCYHKax

[TpumensTh reomeTpuueckre (BakThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3aja4, MPEANOJaralolliUuX HECKOJIbKO IIAaroB pEIICHUs, €CIH YCIOBHUS

MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

IIpuMeHATs mpocTeWIIMEe NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-

718 KOMMYHHUKAIIMOHHBIE CHCTEMBI TIPHU PEIICHUN CTEPEOMETPUUECKUX 3a71a4
719 [IpuBOoAUTE MpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKW3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh NOJy4YEeHHbIE 3HAHUS HA MTPAKTUKE: aHAJTU3UPOBATh PEaJIbHbIE
CUTYyallM1 U TPUMEHATh U3YUYECHHbIE MIOHATHS B ITPOLIECCE TOMCKA PELICHUS
MaTeMaTH4ecku  cHOpPMYIHPOBAaHHOW  MPOOJIEMBbI,  MOJIEIHUPOBATH
7.20 peanbHble CUTYyallMM HA $I3bIKE T€OMETPHUM, UCCIENIOBATH MOCTPOEHHBIE
MOJICJIU C UCTIOJIb30BAHNEM I'€OMETPUUECKUX TTOHITHH U TE€OpeM, annapara
anreOphl, pemaTh MPAKTUYECKUE 3aJlay, CBSI3aHHBIE C HAXOXJIEHUEM
T€OMETPUUYECKHUX BEIMYNH
11 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero odopa3oBaHust
pe3yjabTara
6 I'eomeTpus
OrnepupoBaTh NOHATHSAMU: MIJIMHIPUYECKAsT TTOBEPXHOCTh, 00pa3yoIIHe
6.1 MAJTUHAPUYECKOW TOBEPXHOCTH, IMJIMHJIIP, KOHHMYECKAs IMOBEPXHOCTD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIOCKOCTH
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OnepupoBaTh NOHATHUSIMHU: LIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CErMEHTA, LIAPOBOM CJIOM, OCHOBAHHUE IIAPOBOrO CJIOs, BBHICOTA
IAPOBOTO CJI0SI, MAPOBOM CEKTOP

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,

6.6 TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HOpMyIT
OnepupoBaTb MNOHATUSIMH: MHOIOTPAaHHUK, BIIMCaHHBIA B cdepy u
6.7 OINKCaHHBIN 0KOJIO cepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK WUJIM TEJIO
BpallleHus
6.8 BBIUuCIIATE COOTHOIIEHUS MEXY IIJIOIIAIMH IIOBEPXHOCTEH 1 00bEMaMU
' MOJOOHBIX TEI
6.9 N300pakaTh n3y4yaemble (UTYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IJIOCKHE YEpPTEXKU W3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (uUryp: BHUJ CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tel

BpaLICHUS
M3BnekaTh, MHTEPHIPETHPOBATh M MpPe0OpPa30OBHIBATE HH(MOPMALMIO O
6.11 NPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (Urypax, NPEACTaBICHHYIO Ha
YyepTekax U pUCYHKax
[TpumeHsTh TeOMeTpuYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX
6.12 3a7a4, TPEINoNaralonuX HECKOJNBKO MIaroB PEIICHUS, €CIH YCIOBHS
NPUMEHEHHS 33/1aHbl B IBHOW (hopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BEIONHATE OEHCTBHSA CIOKEHHUSI BCKTOPOB, BBIYUTAHUA BCKTOPOB H

6.14 YMHOXEHHUS BEKTOpa Ha YHUCIO, OOBSACHATh, KAKMMH CBOWCTBAMHU OHH
o0ramaroT
6.15 [TpuMeHsTh paBUIIO Mapaielenurnea Mpy CI0KEHUH BEKTOPOB

OnepupoBaTh NOHSTHUSMU: JAEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,

6.16 Yrojl MEXAy BEKTOpaMH, CKaJIspHOE MPOU3BEIAECHUE BEKTOPOB,
KOJIJIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPBI
HaxomuTe cymMMy BEKTOpPOB M NPOU3BEACHUE BEKTOPA HA YHUCIO, YrOJd
6.17 MEXy BEKTOpaMH, CKAJISIPHOE NPOU3BEAEHUE, PACKIAABIBATh BEKTOP IO
JIBYyM HEKOJUTMHEAPHBIM BEKTOpPaM
6.18 3aiaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT
6.19 Pemats mpocTeiime reoMeTpuyecKue 3a1a4i Ha MPUMEHEHHE BEKTOPHO-
' KOOPJAWHATHOTO METO/1a
Pemare 3amaum Ha OOKAa3aTelIbCTBO MATEMATHYCCKHUX OTHOIICHUUM H
6.20 HaXO0XXJICHWE TE€OMETPUYECKUX BEIMYMH MO 00pa3liaM WA aJirOpuTMam,
) MPUMEHSST  W3BECTHBIE  METOABl TPH  PEIICHWH  CTaHIapTHBIX
MaTeMaTHUCCKHUX 3aJ1ad
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621 IIpuMeHATs mpocTeWIMe IPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
' KOMMYHHKAI[MOHHBIE CUCTEMBI ITPY PEILIEHUN CTEPEOMETPUUECKHX 3aa4

6.22 IIpuBOoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
' JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

[IpuMeHsATh MoTydeHHbIC 3HAHUS HAa IPAKTHKE: aHATM3UPOBATh pealbHbIC
CUTYallMH ¥ IPUMEHSTH H3Y4YEHHbIC TIOHSITHS B IIPOIECCE MOUCKA PEIICHHS
MaTeMaTU4ecKd  CHOPMYJIMPOBAHHOH  HpoOIEeMBI,  MOJEIHPOBATH

6.23 peasibHble CUTYyallud Ha SI3bIKE N€OMETPHUH, UCCIIEOBATh IOCTPOCHHBIE
MO/IEINIU C UCTIOIB30BAHNEM T€OMETPUUYECKUX ITOHATUH U TEOPEM, amrapara
anreOpbl, pemarb NPaKTHYECKUE 3aJaud, CBS3aHHBIE C HAXO0XJIECHUEM
reOMETPUYECKUX BEITHUNH
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KIIACC

K IIpoBepsieMblii 31eMEHT cOAepPKAHUA
ox

7 ['eometrpus

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
7.1 [TonsTHE 00 aKCMOMATUUYECKOM ITIOCTPOEHUM CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH
U CJIIEICTBUS U3 HUX

B3aumHoe pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pECEKarolIuecs,
napajulelibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHOCTh OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
7,  TpamIensHOCTh TPEX NPSMbBIX, MAPAJUIEIBHOCTh MPSAMOM U IUIOCKOCTH. YTIIBIC
' COHAIIPaBJICHHBIMM CTOPOHAaMH, YIOJI MEXKJYy MpsSMBIMM B  IPOCTPAHCTBE.

[TapannenbHOCTh IIOCKOCTEN: MapaljielIbHbIE MIOCKOCTH, CBOMCTBA MapajuleIbHbIX

wiockocteil. Ilpocreiinme npocTpaHCTBEHHbIE (UIYpbl HA IJIOCKOCTU: TETPA3P,

KY6, mapaiICJaCIurIiCa, IOCTPOCHUC CEUCHUIM

[lepneHIUKyYNSIpHOCTh NPSAMON M IUIOCKOCTH: THEPHEHIAUKYJISPHbIE MpSMBbIE B
IIPOCTPAHCTBE, MPsAMbIE NapaJliebHbIe U MEPIEHANKYISIPHbIE K IUIOCKOCTH, TPU3HAK
NEePIEHAUKYIIIPHOCTH MPSIMOM U IJIOCKOCTH, TEOpEMa O MPSIMON NepHeHIUKYIIIPHOI
73  TUIOCKOCTH. VYTIIbl B IPOCTPAHCTBE: YrOJl MEXAY NPSAMOM U INIOCKOCTbHIO, IBYTPAHHBII
' yTOJI, TMHEWHBIH yroJl ABYTpaHHOro yria. lleprenuKyiisp 1 HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 MJIOCKOCTH, MPOEKIMsI (PUTYPBI HA
II0CKOCTh. [lepneHIuKyIsIpHOCTD II0CKOCTEH: MPU3HAK NEPIIEHIUKYIIPHOCTH IBYX

mockocteil. Teopema o TpEX MepreHuKyIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIITYKJIbIE MHOIOIPDAaHHMKH, DPa3BEPTKA MHoOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas M HAKJIOHHAs MPU3MBI, OOKOBasl U
IIOJIHAs ITOBEPXHOCTH Npu3Mel. [lapamnenenunen, npssMOyroiabHbIN NapajuIeIenunIes
u ero cBoicrta. Ilupamuaa: n-yronpHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,

7.4  OOKOBas W TMOJHAs NMOBEPXHOCTh MUPAMUbI, MPaBUIIbHAS U yCEUEHHAs MUPaMUJA.
OnemMeHTbl NpuU3Mbl W nOUpaMuibl. [IpaBUiIbHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWJIBHOTO MHOIOTpaHHMKA, INpaBUibHAs NpuU3Ma M IpaBUiIbHAas NHpaMuUia,
NpaBUJIbHAS TPEYTrOJIbHAs MUpaMua U IpaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeueHus
MIPU3MBI U TUPaMUbI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
7.5 ONEMEHTBI CUMMCTpPUU B nupaMmujaax, napaejicnmIic1ax, IIpaBUJIbHBIX

MHOT'OI'paHHUKaX
76 Brruucnenune »1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. [Liomanb
' OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOIIAIb
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OCHOBAHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMON mpu3Msl. [1omans 60koBoi
MIOBEPXHOCTH M IIOBEPXHOCTH IPaBWIBHOM NHMpaMuzbl, TeOpemMa O IUIOIIALU

yceuénnoil nupamuabl. [loustue 06 06béme. OObEM MUpPaMUIbL, TPU3MBI
[Tono6uble Tena B npoctpanHcTBe. COOTHOLIEHUS MEXKY IIOMIAASIMHU IIOBEPXHOCTEM,

7.7 .
00bEMaMU MTOI00HBIX TEN

11 KIIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIIre IINHIPUYECKON MOBEPXHOCTH, OCh
6.1 UWIMHIPUYECKON MoBepXHOCTH. Llumuuap: ocHOBaHUSA UM OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yoIllne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOMW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

6.2

Cdepa u map: meHTp, paanyc, 1MaMeTp, TUIoaab MoBepxHocTH cheprl. BzanmHoe
6.3 pacroyiockeHue cepbl U TIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, TUIoImaib
cepsl
6.4 N300paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HMIMHApPa U KOHYCa
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONUCAHHBIN

6.5
OKOJIO C(l)epbl, C(bepa, BIIMCAHHAA B MHOT'OI'PAHHUK, WJIX TCJIO BpalllCHUS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
6.6 NpSMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7 [TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAISIMU

MOBEPXHOCTEN, 00bEMaMM MOAOOHBIX TET

6.8 Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
' (mapasuiebHOE OCHOBAHUIO M IIPOXOAAIIEe Yepe3 BEPIIMHY), CEUCHHUS 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBC. CHoXXeHHEe Y BBIYMTAHHUC BCKTOPOB.
YMHOXEHHUE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHBIM
BCKTOpaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

6.9

[IpsimoyronpHasg cucTtemMa KOOpPAWMHAT B MpoCTpaHCTBE. KoopawHaThl BEKTOpa.
[Ipocreitmne 3amauri B KOOpAMHATAaX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BECHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PEIICHUH TEOMETPUUECKHX 3a/1a4

6.10
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIEMOr0  OCHOBHON 00pa30BaTe/ibHOI MPOrPaMMbI CPeIHEro o01ero
TpeOoOBaHUS o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYIIMPOBKU; IPUMEHSATh UX; yMEHUE (HOpMyIHupOBaTh
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
1 OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATh MOHATHSIMH: MHOKECTBO, IMOAMHOMXECTBO, ONEpPALUU Hajl
MHOXECTBaMH; yMEHHUE HCIOJb30BaTh TEOPETUKO-MHOKECTBECHHBIH
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMHU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HAaTYpaJbHON CTENIEHH, CTETICHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokasareiaeM, JorapuMm 4yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOM3BOJBHOIO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
2 pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEN; YMEHUE MHCIIOIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapupmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,
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apudMeTrIecKas MPOrpeccusi, FeOMETpUUIECKast Porpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX (hopMyir;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanyveckas); yMEeTh IPOHM3BOIUTL apH(PMETHUYCCKUE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBAThL INOHATUAMHU: PAOVOHAIBHBIC, WUPPALMOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PABHOCHUJIIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOmacrei HAayKHU U peanLHoﬁ KHN3HHU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXKYTKE, HeTpepbIBHAs (DYHKIIMS, aCUMITOTHI Tpaduka
GbyHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IIPOU3BEJIEHHUS, YAaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJBIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAaHHMEM amrapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO
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HHTErpaia; MpuBOAUTh HNPUMEPLI MATEMATHYCCKOI'O0O MOJACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe (GYHKIMH, OOpaTHbIE TPUTOHOMETPHYECKHE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
5 rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PELICHUH 33/1a4 U3 JAPYTUX Y4YEOHBIX MPEAMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXKECTBA PEIICHUI YPaBHEHNU, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHUs, HEpaBEHCTBA M HUX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbI II0 YCIOBHUIO 3aJauH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHUCJIE€ C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun
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YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITHS; YMEHHE BBIYUCIISTH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITUI; YMEHHE OIECPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPAaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
8 PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJIb30BaTh CBOWCTBA W3YYCHHBIX pACIPEACICHUN IS
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBAThH OHATHSIMH: COUYCTaHHE, IEPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH l'IOJ'IyLIeHHHﬁ pe3yiabTaTt

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY INPSAMBIMH, Yrojl MEXKIY HPSIMON M IJIOCKOCTBIO, YrOJl MEXKIY
9 IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPH
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpPa; CTPOHUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUUYECKHUX MOHITHH H
BEJIMYMH, PELIaTh CB3aHHbIC C HUMH MIPAKTHYECKHUE 3a1aun
YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOTOTPaHHUK, MPaBUJIbHBIII MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHHKA,

KyO, mapajwienenunen, NpusMa, NUpamuaa, (urypa u IMOBEpXHOCTb

10
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTU TMHUPAMUIbI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,
MIPSAMOYTOJIBHOT'O [apajuleNienunena, mupaMuibl, MIPU3MBI, LNUINHIPA,
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KOHyCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYEHUs KOHyCa W LIWJIMHJpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHUE MPOBOAUTH Kilaccudukanuio ¢uryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mMpeoOpa3zoBaHue MMOA0OMs, MOA0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
11 IIOINaAb, 00BEM) IIPU PEIICHUH 3a/1a4 U3 JPYTUX YU4COHBIX IPEIMETOB H
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUECKHAE BEITHUUHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, TUIOMaas chepbl, 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

VYMeHue onepupoBaTh NOHATUAMHU: NIPAMOYTOJIbHASI CUCTEMA KOOpAUHAT,
BEKTOP, KOOpAUHATHI TOYKH, KOOPAMHATHI BEKTOpa, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
12 CKaJIIpHOE IIPOU3BEJCHHE, BEKTOPHOE IIPOM3BEACHUE, Yrold MEXIy
BEKTOPAMM; YMEHHUE HUCIIOJIBb30BaTh BEKTOPHBIM U KOOPAMHATHBIN METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB

VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;

IMNOHUMAHHUEC 3HAYUMOCTH MATCMATUKKU B H3YUYCHUU IIPUPOJHBIX U

13
O6HICCTBGHHBIX IMponeccoB u fIBHeHI/II)’I; YMCHUC pacrio3HaBaThb
MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH
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NpUMEpPbl MATEMATHYECKUX OTKPBITUA POCCHHCKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu
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IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA
1 Hucna u BIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypalbHOH creneHu. JefdcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMH HaTypajIbHOU CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTENeHb C pPaLMOHAIBHBIM IOKa3aTEJIEM.
' CBoiicTBa creneHu
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI
JlelicTBuTenbHble uncna. ApupMmeTHyeckue omnepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [lpuOmkE€HHbBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxkeHUI
1.9 KowmmnekcHeie yncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enbie u 1pOOHO-paIIHOHAIBHBIC YPABHEHUS
2.2 HppannoHanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 IToka3zaTenbHbIE U JTOrapu(pMHUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Martpuliia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI

3 OyHKIMU U Tpaduku
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Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

> ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS 71-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
16 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3l1eMEHTApHBIX (QYHKIUN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanbobIIero 1 HAaMMEeHbIEro 3Ha4eHus! (QyHKIMU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHOX€eCTBa U JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jlornka
6 BeposiTHOCTB 1 CTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n moBepXHOCTH BpalIeHUS
7.5 Koopannats! 1 BEKTOPHI
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

«"eomerpusi»: 10-11 kmaccel: yueOHHK IS y4aIuxcst 00Ieo0pa3oBaTeIbHBIX
opranuzauuii/ Atanacsia JI.C., byty3oB B.®. u np. (6a30Bblii u

npodunbHb ypoBHH) — M.: [Ipocsemienne, 2020

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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