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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMmerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TMO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEOHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHATIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3Butue y oOydaromuxcs
IIPaBUIBHBIX IPEACTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIIEHHH pPEAJIBHOIO0 M HUICAIBHOI0, XapaKTepe OTpPaXKEHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHHUS, HEOOXOMUMBIX MJi1 aJalTallud B COBPEMEHHOM
oO1ecTBe.

['eoMeTpust siBisieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHUU OOYYaroIUMUCS
MNOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI€ pELIECHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIIBUraTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOUM U TPYIOBOM NESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(ECCHOHATBPHO BaXXHBIX KA4yeCTB, IMOITOMY akKTyajbHa 3ajaua
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHUS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO NIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HAYCHA MJIs
00yJaromxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBbHBIX 3aTPYTHEHUMA
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cennUKO TeOMETPUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHI NMEIOT BO3MOKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM e TENbHOCTH.

JlocTmKeHHe LeNM OCBOCHHUS MPOrpaMMbl O0OECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisiroTCS:

e (opMHpOBaHHE TMPEACTABICHUS O T[EOMETPUU KaK YacTh MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3HU C OKPYXKAIOLUIIM MHPOM;

e (opMHpOBaHHE MTPEICTAaBICHHUS O MHOTOTPaHHUKAX U TeJaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENSIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXXHBIE  JIOKA3aTeIbHBIC
pacCyXJCHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad MU 3a7ad C
IPAKTHUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHS,



o (dopmupoBanue GYHKIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH NPOSBIICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  MPAKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX Ha YPOBHE HUHTYUTUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET IPOTEKAHNE MHTYUTUBHBIX ITPOLIECCOB, MOTUBHUPYET K JTAJIbHEUILIEMY
U3YYEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3aJady Ha ONEPUPOBAHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NPOBOAUTCS C OMNOPOM Ha HAMISAHOCTH, a
OlepupoOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUSI OT HAIJISTHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TONbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00I1Iero 00pa3oBaHuUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnupeneN€HHbIM [0 ToJaM OOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUNA OOYy4aroluXcs, pacuIupss U
yrayOnsis e€, o0pa3ysi MpOUYHble MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 4yaca B Henenmo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
aKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue MpsMBIX B MPOCTPAHCTBE: IE€pECEKaroUIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapasienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlesibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPAMBIX; MAPAIIETBHOCTh MPSMOW M MIOCKOCTU. YTIBI C
COHAINPaBJIECHHBIMU CTOPOHAMM;, Yrod MEXIy NpsIMbBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apaliebHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHl HAa TIJIOCKOCTH: TETPAdIp,
KyO, apasuiesenurie]]; TOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE TIPSIMBIC B
MPOCTPAHCTBE, NpsMbIE MapajljieIbHbIE M MEPICHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMou
MEPHEHIUKYJIAPHON IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YrOJl MEXAY NpPsIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOTO  yrJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IIOCKOCTH, PACCTOSIHUE
OT NMPSMOM JI0 TIIOCKOCTH, TPOEKIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyasIpHOCTh
IJIOCKOCTEW: MPU3HAK NEPNEHIUKYISIPHOCTH JIBYX miockocTed. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBasl U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHUE MUPAMUbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
ycedéHHass mnupamMuaa. OJIEMEHThl TpPU3Mbl W TnUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NMpaBWIbHAs THPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpaMHUAA W TPaBUIIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHTh CHMMETPUU B MUPAMHIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOTPaHHUKAX.



BblunciieHre 3JE€MEHTOB MHOTOTPAaHHUKOB: PEOpa, AWAroHan u, yTIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
oA yceu€HHou nupamupl. [loastue 00 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJI.

11 KIIACC

Tesia Bpaimenus

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWimMHIOp: OcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOCcTU. KOoHyC: ocCHOBaHUWE U BepIiliMHA, 00pa3yroIasi
1 OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101 ChEpHI.

N300pakeHne Ten BpallleHHus Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaleHrus 1 MHOTOTPAaHHUKOB. MHOTOIpaHHHK, ONTMCAHHBIH
okoJ10 cdepsl; chepa, BliMcaHHASE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM I1apa u miomaab chephl.

[lonoGHbeie Tena B mpocTtpaHcTBE. (COOTHOWIEHUS MEXAY IUIOUIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajieIbHO U MEPIIEHIUKYISIPHO OCH), CEYEHUs KOHYyCca
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUs Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JACUCTBUU € Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatsl Bektopa. Ilpocteiimme 3amaun B
KOOpJMHATax. YTroa Mexay BekropaMu. CKalspHOE INPOU3BEIIEHHUE BEKTOPOB.



BerunciieHre yrioB Mexay IMPsSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BociuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npolenyp TpaxaaHcKkoro ooOmiecTtBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOIIUIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOTHSX, cpepax
DKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEU POCCUNCKOTO Hapoaa,
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JdcTeTHYECKOoe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYKIEHUI; BOCHPUUMYHUBOCTBIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MmacHoro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHSATUU U
OTHIbIXa, peryJisipHas pu3znueckas akTUBHOCTH); (PU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOM AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W peamu30BBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHU4ecKoMy OOpa30BaHHUIO U



caM000Opa30BaHUIO HA TMPOTSIKEHUU BCEU MXU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTBFHOTO XapaKTepa JKOJOTHYECKHUX IPOoOJeMm;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWM JJIS pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOW KYJIbTypOH KakK CPEJCTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCBUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00Oyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBU:

e BBIABJISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMH; (HOPMYIUPOBATH
OTIpENCNCHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHHIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U |
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUU JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEYUHIA,



e Ji€JaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJauu (CpaBHHUBAThb HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOSATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJB30BAaTh BONPOCHI KaK MCCIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOpPEUYUE, HpoOIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UL1IO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHNE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO
O0OBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3yJibTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIEHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

e BBIABIITH Ae(PUIUTHI HH(DOPMAIUH, TaHHBIX, HEOOXOAUMBIX AJI1 OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh  MHGOPMALMIO W3  HCTOYHUKOB  PA3NIUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS,

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OLECHUBATH HaAEKHOCTD uH(popMaluu 1o CaMOCTOSATEJIEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble Oelicmeus, 0bOecneuusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCH.

Oo0wmenne:

e BOCIPUHUMATH U (POPMYITHPOBATH CYKJIEHHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; ICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUs



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poO0JIeMbl, perraeMoi 3aj1aum, BEICKAa3bIBaTh UJEH, HAIICJICHHbIC HAa TIOUCK
pPELICHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3U4He U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOI Popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHWS  3aJayd,  OSKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHUH Y4eOHBIX 3ajlay; MPUHUMATH I€1b COBMECTHOU
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboThI,
pacnpenensiaTh BUABI padOT, JOrOBapUBaThCA, OOCYXKIaTh IMpoIlecC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbDY W WHBIC); BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaja B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIHMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

3) Vuusepcanvnuvie pecynamusnsle Oelicmausi, obecneuusaiom hopmuposariue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusamnus:

COCTaBJISATH IJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCOO pelIeHUs
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YUETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca v pe3ysibTaTa
pelIeHUs MaTEeMaTUYECKOH 3aa4u;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OLMOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3ysbTaTa IEIM U YCIOBHUSAM, OOBACHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
T€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacIlOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTth MOHATUAMM: JABYTPaHHBIA yTOJ, TPaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOTO YIJIa; JUMHEHHBIA yrojl ABYTPaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apaJUICICITUIEbI).

OnepupoBaTh MOHATUAMHU: CEKYIas MJIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOSHUS CEUEHUH, HCIIOJIb3YSl METO/I CJIEJIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX O0OBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3a1aun Ha HaxOXKIAEHHE TEOMETPUUECKUX BEJIMYMH MO 00pa3laM Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHHUH
CTaH/JAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIy
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCIATH COOTHOLIECHHS MEX 1Y TUIOIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOO0OHBIX MHOTOI'PAaHHUKOB.



OnepupoBath MOHATHSAMHU: CHMMETPUS B TIPOCTPAHCTBE; IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKkThI TS PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATraoIINX HECKOIBKO IIaroB PEIIeHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/T1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIME TPOrpaMMHBIE  CpPEICTBA UM DJCKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3aj1ad.

[IpuBoaMTh TpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOIE U
YKU3HH, PaCIO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPHUHU B NCKYCCTBE.

[IpumeHsTh MONy4YeHHBbIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TIPUMEHSTh H3yUYCHHbIE TOHATHUS B IMPOIECCE IMOMCKA PEIICHUS
MaTeMaTUYeCKh CPOPMYIMPOBAHHONW TPOOJIEMBI, MOJCIHPOBATH pEaTbHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM F€OMETPUYECKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSAMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yroliue
UJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIoue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (MUIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacroyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IMIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beruucisate  00BEMBI M MJIOMIAAXM  TIOBEPXHOCTEH  Tell  BpalieHwus,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCISITE COOTHOIICHHSI MEXIY TUIOMAIASIMU MMOBEPXHOCTEH U 00BEMaMu
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, WHTEPOPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpaA Ha YUCIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaTAt0T.

[IpumeHsTh paBUIIO Mapajvieaenunesaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOW CHUCTEME KOOPAMHAT.

[TpumeHsTh reomeTpuuecKue (HaKkThl Il PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIAaraloX HECKOIbKO I1aroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HAXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH 0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
U3BECTHBIE METO/bI ITPU PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSITh H3YYECHHbIC NOHSTHS B MPOLECCE IOUCKA PEHICHUS
MaTEeMaTUYeCKn CPOPMYIHPOBAHHON MPOOTEMBbl, MOJAEIUPOBATH pPEAIbHbBIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC
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padoThI padoThI
pecypcsl
b K
1 BBenenue B crepeoMeTpuro 10 uommorexa [0
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 1 1
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 0 https://m.edsoo.ru/1¢209¢e37
5 MHororpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1
DEMET MHOTOTPARIHIOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 brbmmorexa [TOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/m P Kourposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 T 12
¢J1a Bpattetus https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJUHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cUCTeMaTU3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoxa Konrpoabnbie IIpakruueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIC TIOHATHS CTEPEOMETPHUU:
TOUKa, MpsiMasi, MI0CKOCTh,
npoctpanctso. [IpaBuna
1 M300paKeHHs HA PUCYHKAX: 1 bubmorexa LHOK
P PHEYH . 03.09.2025  https://m.edsoo.ru/aecc77cd
U300paxeHHs MI0CKOCTEH,
NapauIeIbHBIX NPSAMBIX (OTPE3KOB),
CepeIUHBI OTPE3Ka
[TonsTHs: mepecexarouecs
2 TUIOCKOCTH, TepeceKaroIrecs 1 bubmmorexa [TOK
> 1TeP H 03.09.2025 | https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ MI0CKOCTh
bu6mmoreka [IOK
3 B 0 1 1
RO KOHTPOILHAT pEboTa 10.09.2025  https//m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha | bubnuoreka [IOK
PUCYHKaX, Ha TPOEKIIMOHHBIX 10.09.2025  https://m.edsoo.ru/a6395%d
geprexax
HauanpHabie cBeneHus o Kyoe u

5 MUPAMHJIE, UX PA3BEPTKH U MOJICITH 1 bubmmorexa [IOK

PAMIIE, TX paseep ACHH 17.09.2025  https://m.edsoo.ru/b30dff38

Ceuenus MHOTI'OIrpaHHUKOB




HavanpHbIe cBeieHHs 0 KyOe u

bu6mmoreka [IOK

6 MMIPANIIAC, X PASBEPTIC I MOACTH. 17.09.2025  https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPAHHUKOB
[TonsiTre 06 akCHOMaTHYECKOM

7 MOCTPOEHUU CTEPEOMETPUHU: bubnnoreka [HOK
AKCUOMBI CTEPEOMETPUU U 24.09.2025  https://m.edsoo.ru/OccScéfe
CJIE/ICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

g IIOCTPOEHUHU CTEPEOMETPUHU: bubnuorexa [JOK
AKCUOMBI CTEPEOMETPUU U 24.09.2025 = https://m.edsoo.ru/239c8cb4
CJIEJICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUHU: bubnuorexa [JOK
AKCHUOMBI CTEPEOMETPHUH U 01.10.2025 |  https://m.edso0.ru/65c6b106
CJIEJICTBUS U3 HUX
[Tonsatue 06 akcMOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPHHU: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPUU U 01.10.2025 = https://m.edsoo.ru/258fc245
CJEICTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIX

1 B IIPOCTPAHCTBE: MEPECEKAIOINECs, bubnnoreka [JOK
MapajulesIbHbIE U CKPEIIUBAOIINECS 08.10.2025  https://m.edsoo.ru/1a2520f6
npsiMble
[TapaeabHOCTB NPSIMBIX U
IJIOCKOCTEH B MPOCTPaHCTBE:

12 rapasulesIbHbIE IIPSMBIC B bubmmorexa [OK

08.10.2025  https://m.edsoo.ru/93ad36b3

IIPOCTPAHCTBE; N1APaLIEIBHOCTD
TPEX MPAMBIX




[TapannensHOCTh MPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bu6mmoreka [IOK

13 [TapamienbHOCTE IPAMOM U 15.10.2025 = https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTribl ¢ cOHanpaBiIEHHBIMU bubnnoreka [HOK
CTOpPOHAMHU 15.10.2025  https://m.edsoo.ru/9f4071b9
1 VYri1bl ¢ cOHanpaBIeHHBIMU bubnmoreka [JOK
CTOpOHAMU 22.10.2025  https://m.edsoo.ru/fe733862
16 VYrael ¢ cOoHanpaBIE€HHBIMU bubnnoreka [JOK
CTOpPOHAMU 22.10.2025 = https://m.edsoo.ru/2935a9a0
17 Yron mexay npssMbIMU B bubmuorexa [JOK
MPOCTPAHCTBE 05.11.2025 | https://m.edsoo.ru/2e18f255
13 [TapamienbHOCTD IIJIOCKOCTEN: bubnnorexa [HJOK
napasuiesibHbIe TIII0OCKOCTH 05.11.2025 |  https://m.edsoo.ru/e504d656
19 CBoiicTBa mapayyIeIbHBIX bubnnoreka [JOK
MJIOCKOCTEM 12.11.2025 | https://m.edsoo.ru/4a28dc02
IIpocreiilne NpoOCTPaHCTBEHHBIE
20 (GUrypsl Ha MIOCKOCTU: TETPAdIp, bubmmorexa [IOK
12.11.2025  https://m.edsoo.ru/1d434d0f
KyO, mapasuienenumnesa
. bubnuotexa [JOK
21 Hoctpoeriite cetertiit 19.11.2025  https://m.edsoo.ru/ec26feSd
. bubmuoreka [JOK
22 Hoctpoetiite cewerit 19.11.2025  https://m.edsoo.ru/9a0a9e56
[lepnieHAUKYIAPHOCTD NMPAMOUN U
23 HJ‘I(F))CKOCTI/IZ}ll'leppHeH,HI/IKyIJ)I}IpHBIe bubmmorexa [IOK
26.11.2025  https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B TIPOCTPAHCTBE
24 [IpsimMble napaienbHbIe U bubnnorexka [JOK
MEPIECHINKYIISIPHBIE K INIOCKOCTH 26.11.2025  https://m.edsoo.ru/Oac11c95



)5 [Ipsambie mapaiienbHbIie U bubnunoreka [JOK
MEPIECHANKYIISIPHBIE K INIOCKOCTH 03.12.2025 |  https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHauKyIspHOCTH bubnmoreka [JOK
NPSMON U TNIOCKOCTH 03.12.2025  https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepnesauKyJIspHOCTH bubnuoreka [IOK
MPSMON U INIOCKOCTH 10.12.2025 = https://m.edsoo.ru/79165d15

)3 Teopema o mpsimMoit bubnnoreka [HOK
MEPIECHINKYJISIPHON TIIOCKOCTH 10.12.2025  https://m.edso0o.ru/635c¢5087

29 Teopema o npsimoit bubnuorexa [JOK
NEePHEHANKYJISIPHON MIIIOCKOCTH 17.12.2025  https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnuoreka [IOK
MEPIECHINKYJISIPHOMN TIIOCKOCTH 17.12.2025  https://m.edsoo.ru/7d18834b

31 KoHnTtposnbHas pabora 3a 1 bubnnoreka [JOK
IIOJIYyroAue 24.12.2025  https://m.edsoo.ru/33c477d3
[leprieHIUKYNISAp U HAKIOHHBIE:

By pPacCTOsIHUE OT TOYKH 0 bubnnoreka [JOK
IIJIOCKOCTH, PACCTOSTHUE OT IIPSAMOM 24.12.2025  https://m.edsoo.ru/66fefadd
JI0 IIJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE:

3 pPacCTOsIHUE OT TOYKH 0 bubnnoreka [JOK
IIJIOCKOCTH, PACCTOSTHUE OT MPSAMOK 31.12.2025  https://m.edsoo.ru/a5b7b8e3
JI0 IIJIOCKOCTH
[leprieHIUKYNISIp U HAKIOHHBIE:

34 paccTostHuEe OT TOYKHU 10 bubnuorexa [JOK
IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 31.12.2025  https://m.edsoo.ru/dbee22bc
JI0 IIJIOCKOCTH

35 VYTII6l B IPOCTPAHCTBE: YTOJ MEXIY bubnmnorexa [JOK
IPSIMOM M INIOCKOCTBIO 14.01.2026  https://m.edsoo.ru/6b61b2b4




36 JByrpaHHbI{ yroJ, JMHEHHBIA Yol bubnunoreka [JOK
JIBYTPAHHOI'O yIJla 14.01.2026 = https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJI, TMHEHHBIN yroj bubnmoreka [JOK
JIBYTpaHHOIO yrija 21.01.2026 = https://m.edsoo.ru/c7c777ed
[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
38 IPU3HAK NEPIEHIUKYIIPHOCTU bubmmorexa [IOK
p . yip 21.01.2026 @ https://m.edsoo.ru/ec3e2da3
JIBYX IJTIOCKOCTEH
[IepnieHAMKYIAPHOCTD INIOCKOCTEN:
39 [IPU3HAK EPIEHIUKYIISIPHOCTH Bubmorexa ITOK
P P il yup 28.01.2026  https://m.edsoo.ru/ed9e2ale
JIBYX TTIOCKOCTEH
[leprieHIUKYIAPHOCTD MIOCKOCTEH:
40 IPU3HAK HEPIEHIUKYIIPHOCTHA Bubmorexa ITOK
P P f[ y P 28.01.2026 | https://m.edsoo.ru/ba75dc57
JIBYX ITOCKOCTEH
41 Teopema o TpEX MepHEHAUKYIAPaxX bubmmorexa LHOK
p p PHCHAMRYIP 04.02.2026 = https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX NepHEHAUKYIIIPaAX Bubmorexa ITOK
P PEX TICPHICHAMIYILP 04.02.2026  hitps://m.edsoo.ru/52188a7d
43 Teopema o TpEX NepHEeHIUKYISIPAX Bubmorexa ITOK
p p PHCHIIKY AP 11.02.2026 | https://m.eds00.ru/9246736
"TlepneHAUKYIIPHOCTD IPAMBIX U
44 HHOEKOCTHeﬁ”yH "l;l"JIBI MCI:K bubmorexa LHOK
" o 11.02.2026  https://m.edsoo.ru/5b971ef3
MPSIMBIMHU U TUIOCKOCTSIMH
[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE DJIEMEHTEHI
45 MHOTOIrpaHHUKA, BBITYKJIbIE U bubmmorexa LOK
P ’ e 18.02.2026  https://m.edsoo.ru/2d24e873

HCBBIITYKJIBIC MHOTOTPAHHHUKH,
pa3BépTI<a MHOT'OrpaHHUKa




[Tpusma: n-yronpHas npusMa;
rPaHU U OCHOBAHUS MPU3MBI;

46 IpsiMasi ¥ HaKJIOHHAs IIPU3MBI; bubmmorexa LHOK
18.02.2026  https://m.edsoo.ru/b4ad63ad
0OOKOBas U NOJIHAS IOBEPXHOCTh
PU3MBI
47 [Tapannenenunen, NpAMOYTroJIbHBII bubnnoreka [HOK
rapasulesIenuIle]l U €ro CBOMCTBa 25.02.2026  https://m.edsoo.ru/8a7be683
[Tupamuia: n-yroipHas nupamua,
IpaHU U OCHOBAHUE MUPAMHUJIBI; Bu6morexa LIOK
48 O0KoBas 1 NOIHAS OBEPXHOCTH 25.02.2026  https://m.edsoo.ru/fblcd0asS
MUPAMU/JIBL; IPABUIIbHAS U
yCeuy€HHas nupaMuIa
[IpaBuIIbHBIE MHOTOTPAHHUKHU:
MOHSITHE MTPABHILHOTO
MHOTOTPaHHHKA; MPaBUIIbHAS Bu6morexa LIOK
e HPIISMA T TIDABHILHA THPAMILIL, 04.03.2026  https://m.edsoo.ru/074c8865
IpaBUJIbHAS TPEYTOJIbHAS
NUpaMuJia ¥ MPaBUIIbHBIN TETPaAdIP;
KyO
[TpaBuIbHBIE MHOTOTPAHHUKH:
HOHSATHE MTPABUIBHOTO
MHOTOTpaHHMKA; MPaBUIbHAS Bu6miorexa LOK
50 HPIISMa T TIDABHIILHA HHPaMIIa; 04.03.2026  https://m.edsoo.ru/a0fddsbf
MpaBWJIbHAS TPEYTOJIbHAS
NUpaMuJia U MpaBUIIbHBINA TETPadIP;
KyO
IIpencraBnenue o MpaBUIBHBIX BuGmiorexa LIOK
1 MHUOTOTDATIHIAX. OKTAD, 11.03.2026 = https://m.edsoo.ru/b9e777d9

JOJCKAdIP U HKOCAIP.




CummeTpus B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIILHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI

bu6mmoreka [IOK

52
CHUMMETPHUU B IUPAMUIAX, 11.03.2026  https://m.edsoo.ru/6cdbecef
napauieNienuIne1ax, MpaBuiIbHBIX
MHOTOTpaHHHKaX
Brrunciienue 3neMeHTOB
53 MHOTOTPaHHHUKOB: pEOpa bubmorexa [JOK
P + Peopa, 18.03.2026  https://m.edsoo.ru/37d84157
JTUArOHAJIH, YTITBI
[Tnomanb 60KOBOM MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTH MPSIMOM
54 MPU3MBI, TUIOIIAb OCHOBAHUI bubmorexa LIOK
’ . ’ 18.03.2026  https://m.edso0o.ru/5603e30b
TeopemMa 0 OOKOBO MMOBEPXHOCTH
IIPSIMOM TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABUILHOM
55 MpaMUbl, TEOPEMA O TUIOMAIN bubmorexa [TOK
. .. 01.04.2026 | https://m.edsoo.ru/a95f5c04
OOKOBOM TOBEPXHOCTH YCEUEHHOMN
TTUPAMHU/TBI
, bubmuorexa [JOK
56 [TonsTue 06 00BEME
01.04.2026 | https://m.edsoo.ru/7ad0020b
57 O0BbEM UpaMuIbI Bubmiorexa ITOK
08.04.2026  https://m.edsoo.ru/235171b3
58 O0BEM TUpamMuIbI bubnnorexa LIOK
08.04.2026 | https://m.edsoo.ru/f47dfefd
59 O0BEM TUpaMHUTBI bubnnorexa LIOK
15.04.2026 | https://m.edsoo.ru/79¢10312




bu6mmoreka [IOK

60 O0BEM TMpamMu bl
15.04.2026 | https://m.edsoo.ru/2faadc3f
61 O0BEM IPU3MBI bubmorexa [IOK
22.04.2026  https://m.eds00.ru/79853608
62 O0BEM TTPU3MBI bubnmnorexa [IOK
22.04.2026 | https://m.edsoo.ru/1e053890
63 O0BEM IPU3MBI bubmmnorera [IOK
29.04.2026 | https://m.edsoo.ru/482d3f51
64 O06BbEM TPU3MBI bubmorexa HOK
29.04.2026 | https://m.edsoo.ru/28a6573¢
bubmuorexa [JOK
65 Hrorosast KoHTpoJIbHAS padoTa
P P 06.05.2026 |  https://m.edsoo.ru/098bedad
[ToBTOpEeHME, 0000IIEHNE
66 CHCTEMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
[TocTpoenue ceuenuii B 06.05.2026  https://m.edsoo.ru/f7792ba9
MHOTOTPaHHHUKE
[ToBTOpenue, o6o0IIeHNE
CHUCTEMaTH3aIus 3HAHHUH.
Beluncnenue paccTosHUAN: MEXKIY
67 JBYMsI TOYKaMH, OT TOYKH JIO bubmmnorexa LIOK
. ’ 13.05.2026 | https://m.edsoo.ru/b9146bc0
MPSIMOM, OT TOYKH JI0 TIOCKOCTH,
MEXTy CKPEIUBAIOIUMUCS
PSIMBIMU
[ToBTOpenue, 0600IIEHNE
CHCTEMAaTH3alMs 3HAHUH.
bubmuorexa [JOK
68 Brruncnenue yrioB: Mexy
13.05.2026  https://m.edso0o.ru/56765e8b

CKpCIIUBAOIINUMUCS ITPAMBIMHU,
MEXIY MPSIMOM U TUIOCKOCTBIO,




JBYTPAHHBIX YTJIOB, YTJIOB MEXY
MJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxruyeckue U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Cdepa u map: ueHTp, paauyc,
1 JIMaMEeTp; TUIOIIAJb IIOBEPXHOCTH 1 buGnnorexa LIOK
02.09.2026 = https://m.edsoo.ru/0341bc2b
chepsl
B3aumHoe pacrionoxenue chepsl

’ U MJIOCKOCTH; KacaTeabHas | bubmuorexa [JOK
IJIOCKOCTH K cdepe; MIomaib 09.09.2026  https://m.edsoo.ru/bed12a43
cdepsr

3 N3o0pakenue cdepsl, mapa Ha | bubnnoreka [JOK
mockocT. CedeHus mapa 16.09.2026  https://m.edsoo.ru/bc15f7f2
Hunuaapudeckas MOBEPXHOCTb,

4 o0pa3yrolne UIHHIPHIECKOI | bubnuotexa [JOK
IOBEPXHOCTH, OCh 23.09.2026  https://m.edsoo.ru/6054b8c1
UUIUHIPUYECKON TOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 OCb; | bubnnoreka [JOK
Ioaab OOKOBOW U MOJTHON 23.09.2026 = https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3obpakenue muimHapa HaA
IUIOCKOCTH. Pa3BépTka nunuupa.

6 Ceuenus HMIMHPA (TIOCKOCTHIO, | bubnnoreka [JOK
NapajuleJIbHON WIN 30.09.2026 = https://m.edsoo.ru/016e25¢eb

MEPIEeHIUKYISIPHOU OCH
UATTUHIPA)




Konnveckas moBepXxHOCTb,
o0Opa3yroIre KOHUIeCKOn

bu6mmoreka [IOK

! IIOBEPXHOCTH, OCh U BEPIIUHA 07.10.2026 = https://m.edsoo.ru/c94ba09b
KOHUYECKOW MMOBEPXHOCTH
Konyc: ocHOBaHMe U BepilInHa,

8 oOpa3yolas 1 och; IJI0Ab bubmmorexa [TOK

. . 14.10.2026 = https://m.edsoo.ru/897dd3b2
OOKOBOM U MMOJIHOW MTOBEPXHOCTH
CEuEHHBII KOHYC: 00pa3 ue
9 ZBLICOTa' OCHOB};.HI/IH II/I) 63/::())]11;21;1 bubmmorexa [OK
’ 21.10.2026 | https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 CeueHus KoHYyca (IIOCKOCTBIO, bubnnorexa [HOK
MapasiebHON OCHOBAHMIO, U 04.11.2026 | https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXOASIIIEH uepe3
BEPLIUHY)

1 KomOunamums ten BpareHus u bubnuorexa [JOK
MHOTI'OTPaHHUKOB 11.11.2026  https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMCaHHbIN

2 okoJ10 chepsl; cepa, BIucaHHas bubnuorexa [JOK
B MHOT'OTPaHHUK HJIU B TEJIO 18.11.2026  https://m.edsoo.ru/0b136158
BpallleHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 0OBEMOB TEN 25.11.2026  https://m.edsoo.ru/26a03fb7

" bubnuorexa [JOK

14 O6HEM mumHpa, KoHyca 02.12.2026  https://m.edsoo.ru/5513d87b

15 O065BEM mapa u wiomaas cheps bubnmuorexa [JOK
[TonoOHbIE TENa B MPOCTPAHCTBE. 09.12.2026 = https://m.edsoo.ru/d189bde2




CooTHoIIEHNS MEXTY
IJIOIIAIMU [TIOBEPXHOCTEH,
00BbEMaMU MOT00HBIX TET

16 KonTponbhas pabora 3a 1 bubnmoreka [JOK
MOJIyTOJIUe 16.12.2026 | https://m.edsoo.ru/810cfleb
17 BekTop Ha IJI0CKOCTH U B bubmumoreka [IOK
MPOCTPAHCTBE 23.12.2026 = https://m.edsoo.ru/4a33a8ab
18 Cii0’keHy€e U BBIYUTAHUE BEKTOPOB Bubmzorexa LIOK
p 13.01.2027 @ https://m.edsoo.ru/5caefc1b
19 CiokeHre U BEIUMTAaHUE BEKTOPOB Brommozexa [OK
p 20.01.2027 | https://m.edsoo.ru/23f4f089
20 YMHOKEHUE BEKTOpa Ha YUCIIO Brommozexa [OK
P 27.01.2027 | https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOpPaM Bubmzorexa LIOK
P pamt. 03.02.2027  https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamenenumnena
Pemenne 3ama4, cCBI3aHHBIX C
22 OpUMEHEHUEM PaBUJI JEUCTBUU C Bubmzorexa LIOK
P p A 10.02.2027 | https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHEIH METO
23 i} I/IpimeHI/II/I FCOMe’ll:“) NUYECKUX ! Brbmmozexa [IOK
PP P 17.02.2027 @ https://m.edsoo.ru/d3alfe30
3az1a4
[IpssMoyronbHas cucrema
KOODPAMHAT B IIPOCTPAHCTBE.
24 Koopl1 WHATBI BI;KTopa Brbmuorexa IOK
pA pa- 24.02.2027  https://m.eds00.ru/48db7058

[Ipocreiimue 3agayu B
KOOpJAMHATAX




VYroa Mexay BeKTOpaMH.

25 CkansipHoe pou3BeICHUE bubmorexa LHOK
03.03.2027 |  https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brluucnenue yrios Mexay bubnmoreka [JOK
MPSMBIMU U IJIOCKOCTAMU 10.03.2027  https://m.edsoo.ru/8efbe78e

7 BexTopsl 1 KOOp/IMHATHI B bubmuoreka [JOK
MIPOCTPAHCTBE 17.03.2027  https://m.edsoo.ru/77¢c22fc5
[ToBTOpeHME, 0600IICHNE 1

)3 CHCTEMAaTHU3allHsl 3HAHUH. bubmuorexa [JOK
OcHoBHBIE QUTYPHI, (PAKTHI, 07.04.2027  https://m.edsoo.ru/1780basd
TEOpPEMBI Kypca IIaHUMETPUHN
[ToBTOpEeHME, 0000IIEHNE 1

29 CHCTEMAaTHU3allHsl 3HAHUH. bubmuorexa [JOK
OcHoBHBIE QUTYPHI, (PAKTHI, 14.04.2027 = https://m.edsoo.ru/078cd184
TEOPEMBI Kypca INIaHUMETPUHN
[ToBTOpEeHuEe, 06001IeHNE 1

30 cucTeMaTu3alys 3HaHui. 3anauun bubmuorexa [JOK
IUTAHUMETPUU U METOJIBI UX 21.04.2027  https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpeHue, 06001IeHNE 1

31 cucTeMaTu3alys 3HaHui. 3anaun bubmuorexa [JOK
IJIAHUMETPUU U METOJIBI UX 28.04.2027 | https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpeHue, 06001IeHNE 1

By cucTeMaTu3anus 3HaHHM. bubnuorexa [JOK
OcHoBHbIe GUTYPBI, PAKTHI, 05.05.2027 = https://m.edsoo.ru/74b2ad91

TCOPCMBI KypcCa CTCPCOMCTPUU




bu6mmoreka [IOK

33 Hrorosas koHTpoILHAA padoTa ! 12.05.2027  https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06061IeHNE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBULIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHSAMU: TOUKA, MPAMAasi, INIOCKOCTh
- [TprMeHsITh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPU PELICHUU
' TreOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMH: MAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTD
' IPSAMBIX U IJIOCKOCTEN
74 KnaccugunupoBars B3anMHOE PacIioioKEHUE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHIATUSIMU: JBYTPAHHBIHN yroJl, paHy ABYIPaHHOTO yrJa,
7.5 pebpo IBYrpaHHOro yria, JIMHEWHBIM Yron JBYIpaHHOTO YTJa,
rpagycHas Mepa JByTpaHHOIO yria
OrnepupoBaTh MOHSATUSIMHA: MHOTOTPAHHHK, BBITYKIIBIM U HEBBITYKJIBIHA
7.6 MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOI'PaHHHKA, MPaBUJIbHBII
MHOTOTPaHHUK
~7 Pacnio3HaBaTh OCHOBHBIE BU/bl MHOTOI'PaHHUKOB (IUpaMujia, Ipusma,
' MPSIMOYTOJIBHBIN Mapaienenune], Kyo)
KnaccudunupoBaT MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS IS
- kinaccuukanuu  (BBIMYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TMPSAMbIE M HAKIOHHBIE MPU3MBI,
napajuieIeTuneIbl)
- OnepupoBaTb  HOHSTHUIMHU: CeKyllass  IUJIOCKOCTb,  CEYCHHE
' MHOT'OIPAaHHUKOB
210 OOBSACHATh TPHHIIUIBI TIOCTPOCHUS CEUEHWH MHOTOTPAHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B




7.11

Crpouts ce4yeHHMsI MHOTOTPAHHHMKOB METOJOM CJIEOB, BBIIIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEpPTEeXKHM M3 PHCYHKOB HPOCTHIX OOBEMHBIX

buryp: BUI1 cBepXy, COOKY, CHU3Y

7.12

Pemarts 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETUYHMH 10 00pa3iam
WM aJNropyuTMaM, NPUMEHSS MU3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MaTEMATUYECKMX 3aJady Ha BBIYKMCIICHUE
PacCTOSAHUI MEXKY ABYMsSI TOUKAMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIHUMHUCS ITPAMBIMHA

7.13

PemraTs 3aaa4i Ha HaXO0XACHUE N'COMCTPUYCCKUX BEJIUYHH 10 o6pa3uaM
WM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC AHAIUTUYCCKHUC MCTOJbI IIPpU
pemiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a71av Ha BbBIYUCIICHUC YTJIOB
MCKAY CKPCIIUBAOIHUMHUCA ITPAMBIMUA, MCKIY HpﬂMOI;'I " ITIJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

7.16

7.17

7.18

Beraucisate 00bEMBI M IUIOMIAJAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mTHMpamMuga) C OpUMCHEHHEM  (OpPMYJ,  BBIYUCISTH
COOTHOIIEHUS MEXK1Yy TUIONIAIIMU IOBEPXHOCTEH, 00bEMaMU MOTI0OHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTpPUA B IIPOCTPAHCTBC, LICHTP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPHI

W3Bnekarp, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH MH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUTypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (pakThl AJis PEIIEHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOoIaraloliuX HECKOJIBKO IIaroB pEeLICHUs, €CIU YCIOBUS

IIPUMEHEHHUS 33]IaHbl B IBHOU (opMe

IIpuMeHATh mpocCTEHWIIHE NPOrpAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCliO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh TMOJy4YEHHBbIE 3HAHWUSA HA NPAKTUKE: AHAIW3UPOBATH
pealbHBIe CUTyallUd M INPUMEHATh HU3YyYEHHBIE IOHATHUS B IIPOLIECCE
MOKMCKA pEeLIEHUsI MaTeMaTH4ecKH CQHOpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh pealbHbIE CUTYallUH Ha S3BbIKE T€OMETPHUU, UCCIIEN0BATh

MMOCTPOCHHBIC MOACIIN C UCITOJIB30BAHUEM I'€COMETPUUCCKHUX MTOHATHH U




TeopeM, ammapara anreOpbl, penaTh MPaKTHUECKUE 3a7auu, CBI3aHHbIE

C HAXOKACHUCM I'COMCTPHUYCCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSTUSMU: HWIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, LWJIMHAD, KOHHYECKAas
' MOBEPXHOCTh, O0pa3zylolue KOHUYECKOW TMOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHS TEJl BPALICHUS
6.4 KrnaccudunupoBars B3auMHOE pacnoioKeHue cepbl U MI0CKOCTH
OnepupoBarh MOHATUSIMH: LIAPOBOM CErMEHT, OCHOBAaHHME CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IAPOBOTO CIIOSI, IIAPOBOM CEKTOP
6.6 Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TeNl BpalleHMS,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
6.7 OIMCaHHBIN OKOJO cdepsrl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BpaIeHUs
63 BBIUUCIATE COOTHOUICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MO0OHBIX TET
6.9 N3o0paxkaTs nzydaempie GUTYPHI OT PYKH U C IPUMEHEHHEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXU M3 PHUCYHKOB MPOCTHIX
6.10 O00BEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel

BpalICHUA

6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPa30BbIBATh MH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha

yepTekax U pUcyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (pakThl 1Jis pEIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, MPEANOJIaraloiuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/IaHbl B ABHOU (opMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTL IOHATHUAMU: ACKAPTOBbI KOOPAMHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yrojia MEXKAY BCKTOpPAMH, CKaJI[ApHOC [IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCKAY BCKTOpaAMH, CKAJIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IIJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreiimme TIeOMETpUYECKHE 3aJadyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAHWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIECHUH M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WiK alropuTMam,
NIPUMEHSAS.  M3BECTHBIE METOAbl IMPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATh TPOCTEHINNE IPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKHU3HH, paCliIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHsATh MONyYEeHHBbIE 3HAHUS Ha IMpaKTUKe: aHaJIU3HpPOBATh
peayibHble CUTYallud W MPUMEHSATh W3YYEHHBIE MOHATHUS B Ipoliecce
MOMCKA pEUIeHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON MPOOIEMBI,
MOJIETTMPOBATh peajbHble CUTYallUU Ha SI3bIKE T€OMETPHUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEH C UCIOJB30BAHUEM FE€OMETPUUECKUX MOHATHH U
TeopeM, arnrnapara anredpspl, perarb NpakTUYeCKUe 3aJaul, CBSI3aHHbIE

C HAXOKACHUECM I'€COMCTPUYICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

I'eomerpus

OcHoBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IIOCTPOCHHUU  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3aumHOe pacmonoxxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpAMBIX U
IJDIOCKOCTEM B IIPOCTPAHCTBE: MapajUlesIbHbIE IIpsSMBIE B IIPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YroJI MEXKAy IpPsAMBIMA B IPOCTPAHCTBE.
[lapamienpHOCTh  IUIOCKOCTEH: [apajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX Miockocted. [lpocreiimme mnpocTpaHCTBEHHbIE (UIYpPBl Ha

INIOCKOCTHU: TCTPARP, Ky'6, mapajiiCICIumIiCa, IoCTPOCHUC CeueHH I

7.3

IlepneHAUKYIAPHOCTE HPSAMOM M IIIOCKOCTH: IEPIEHIUKYISPHBIE IIPSIMBIE B
MIPOCTPAHCTBE, MpsAMBIC IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
MIPU3HAK NEPHEHAMKYJIAPHOCTH IPSAIMOM M IUIOCKOCTH, TeOpeMa O MpsMOH
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIrOJI MEXKIY HPSIMOU H
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEHWHBIA Yrojl JBYIPaHHOrO  yrIua.
[lepneHuKyIsp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE
OT MPSIMOH 10 IJIOCKOCTH, MMPOEKLIUs (PUTYpBI Ha MIIOCKOCTh. [leprnenaAuKynsipHOCTh
IJIOCKOCTEH: NMPHU3HAK NEPIEHIUKYIAPHOCTH JBYX IUIOCKOCTeH. Teopema o Tpéx

NEpNCHAUKYIIApax

7.4

ITonstue MHOI'OrpaHHHUKA, OCHOBHBIC J3JICMCHTBI MHOTI'OT'PaHHHKA, BBIITYKIILIC U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma, rpaHd U OCHOBAHHA IIPU3MBI, IIpAMasd U HAKIIOHHAsA IPU3MBI, OoKkoBas u
MOJIHAS MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYT OJIbHBIN
napajuiesienuIe] U ero coucrsa. Ilupamupa: n-yronpHas nupamMuaa, TpaHU U
OCHOBaHHUE MUPaMH/Ibl, OOKOBAsI U TOJIHASI MOBEPXHOCTh MUPAMHU/IbI, IPABUIbHAS U

yced€HHass MNHpaMHJa. OJEMEHTBl MNpHU3Mbl W nupaMuiabl. [IpaBuibHbIE




7.5

7.6

7.7

MHOTOTPaHHUKU: MOHSATUE MPaBUJIBHOIO MHOTOIPAaHHUKA, MpaBUJIbHAS MPU3Ma U
MpaBUjibHAs MUpaMUJa, MPABWIbHAS TPEYrojibHas NUPaMHUAa U MPaBUIIbHBIN
terpasap, Kky0. IlpencraBieHwe o mNpaBUIIBHBIX MHOTOIpAHHUKAX: OKTajp,

nonexa’ap u ukocadapyrue CeueHust MPU3Mbl U TUPAMUIbI

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHpaMUJax, MapaulelieluIenax,

MMpaBHUJIbHBIX MHOTOTpaHHUKaX

Bbruuciienue 371eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomians
OOKOBOH TIOBEPXHOCTHM U TIOJHOH IOBEPXHOCTH HPAMOM HPU3MBI, IUIOIIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH NPSAMOH pu3Mbl. [Lomaas 60xoBoi
IIOBEPXHOCTU M TIOBEPXHOCTH IIPABWIBHOM NUpPaMUIbl, TEOpPEMa O ILIOIIALU

yceu€HHoi nupamupsl. [Torstre 06 00bpéMe. OOBbEM HPaMUIBL, TIPU3MBI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY — IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

I'eomeTpus

6.1

[{unHapuyeckass MOBEPXHOCTb, 00pa3ylolie HIUHIAPUYECKONW IMOBEPXHOCTH,
OCb IWIMHAPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHus U OoOKOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ101I1adb OOKOBOI U IOJHOM TIOBEPXHOCTHU

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOMAAb OOKOBOW M TIONHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiye U BbIcOTa, OCHOBaHMS U OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH ceprl. Bzanmuoe

pacnosioxkeHue cepbl U INIOCKOCTH, KacaTelabHasl INIOCKOCTh K cdepe, IUIoNalb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUIIMHAPA U KOHYCa

6.5

KomOunanuu Ten BpalieHHs W MHOTOTPaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Tapajuiesienumena u cieactsus u3 He€. OOBEM IWIMHIpA,

koHyca. O0BEM 1mapa u miomaab chepsl




[MomoOuble Tema B mpocTpaHcTBe. COOTHONIICHHS MEXKAY — IUIOIMIAIIMU

6.7 MOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISIPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUEHUs LIapa
Bekrop Ha miockoctd u B mpocTpaHcTBe. ClIOKEHUE U BBHIYMTAHHE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpssMoyrosbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BeKTOpa.
6.10 [Ipocreitine 3amaum B KOOpJAMHATaX. Yrojl Mexay Bekropamu. CkalsspHOe

MMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IMPSAMBIMHU W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu JOKa3aTeNbCTB, aJfOPUTMAMM PELIEHUS 3a/ay;
yMeHue (GpopMylupoBaTh U ONEPUPOBATH MOHATUSAMU: ONpEIEICHHE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOWCTBO, IPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; POBOJUTH JOKAa3aTeNIbHbIE PACCYKICHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHU; yMEHHME OIEepUpPOBATh IMOHATUSMH: MHOXECTBO,
MIOJIMHOXKECTBO, OIEpallMi HaJl MHOYKECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCAaHUS  PealbHBIX
IIPOLIECCOB U SIBIIEHUH U MPHU pelIeHUH 337ay, B TOM YHCIe U3 APYrHX
y4€OHBIX IPEIMETOB; YMEHHE ONIEPUPOBATh OHATUAMU: Tpad, CBA3HbBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHE 3a/laBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIb30BaTh rpadbl MpH

pCUICHUHN 3a1a1

YMeHne onepupoBaTh MOHATUSIMH: HAaTYpaJIbHOE YHUCIIO, 1IEJI0€ YHCIIO,
CTENEHb C IeJIBIM TMoKa3aTesieM, KOpEeHb HaTypalbHOM CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTejleM, CTEeNeHb C JIeWCTBUTEIbHBIM
nmokasaresjeMm, Jorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJILHOTO YHCJIA, OCTATOK MO MOMAYJI0, pallMOHAIBHOE YHCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IIEJBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOILIUIl IeTUTeNh U HAaUMEHbIIee
oOmree kpaTHOe, ayiropuT™ EBKIMIA TIpH pElICHUH 3a/1a4; 3HAaKOMCTBO
C pa3IMYHBIMU TO3UIMOHHBIMM CHUCTEMaMU CYHCIICHMS; YMEHHUE
BBITIOJTHATH BBIYMCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606p330BaHI/I}I IlpO6HO-paI_II/IOHaJ'ILHBIX




BBIPKEHUI; YMEHUE ONEPUPOBATH MOHATHUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass ~ TPOTPECCHsl,  T'COMETpPHYECKas  MPOrpeccus,
OecKOHEYHO yObIBarolasi TeOMETpUYEeCKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILJIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4yucia, opMma 3alucy KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MIPOU3BOJIUTH apu(mMeTndeckue AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUPOBATh MOHATUAMM: Martpuma 2x2 u 3%3, omnpeaenuTesb

MaTpHUILIbl, F€OMETPUYECKHUI CMBICII ONPEAETUTENS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallUOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hp606paSOBaHHC, YpaBHCHHC,
HCpPaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTEM, YMCHHC PpCHIATb YPaBHCHUA,
HCPABCHCTBA WU CHUCTCMbBI C IMOMOIINBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHs, HCEPABCHCTBA MW CHCTEMBI C TIIapaMETpOM; IPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacren HAaYKH U peaﬂBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, YETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (YHKIIMU, HauOoJIblIee 1 HauMEHblIIee 3HaUeHUs
(GyHKIIMM Ha TPOMEXKYTKE, HenpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, TepBas W BTOpas MPOU3BOAHASA (DYHKIIMH,
TEOMETPUUYECKUM M (U3MUECKHI CMBICT TPOU3BOIHOM, IEpBOOOpa3Has,
OTpe/leNIEHHBI MHTErpall; YMEHHE HaXOAWTh AaCHUMITOTHI Tpaduka
(YHKIIMY; yMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS,
YaCTHOTO U KOMIIO3UIIUH (PYHKIIUI, HAXOAUTh ypaBHEHHE KacaTeIbHON
K rpaduky GyHKIMH; YMEHUE HAXOJUTh MPOU3BOJHBIE FIE€MEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJIb30BATh IMPOU3BOAHYIO Ui HCCIEIOBAHUS
GbyHKIMH, HAXOAUTh HAUOOJIBIINE M HAUMEHbBIINE 3HAUCHUS (PYHKUNT;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MAaTE€MaTUYCCKOT' O aHAIN3a; IPUMCHATD ITPOU3BOJAHYIO JI HAXOXKIACHUSA




HaujIydymero peuiCHusA B MPUKIAAHbIX, B TOM YHUCJIE COLOUAIBHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOaan 1 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia;, IPUBOAUTE MPHUMEPHBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMIIO3UIMs GYHKIUH, TUHEHAs (QyHKIUS, KBaapaTHIHAs
GbyHKUMsA, ~ pauMoHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TPUTOHOMETpHUYecKne (yHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMeHHe
CTPOUTH IpadMKH M3YYCHHBIX (YHKIHH, BHIIOJIHATH MPEOOpa3oOBaHUs
rpaduKoB GYHKINH, UCTIONB30BaTh TPAPUKH ISl H3YYESHHUS MTPOIIECCOB
Y 3aBUCHMOCTEH, NPU PEIICHNH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKWU3HHW; BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEKIY BETHYHMHAMH; UCTIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW TUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUI,

HCEPaBCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJla4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IIPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 3a7]a4ui U3 00J1aCTH YIIPaBJIE€HUS TUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MUCCIIEOBATh IMOJyYEHHOE PEIICHUE U
OLIEHUBATh MPaBIONOJ00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEIUPOBATh
peanbHbIE CUTyallMd HA S3bIKE MATEMAaTHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BAaTh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM ammapara

ayreOpbl, HHTEPIPETUPOBATh MOJYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh IOHATHSIMHU: CpefHee apupMeTHYECKOe,
Me/raHa, HauOoJiblliee ¥ HauMEHbllee 3HaYeHUs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAINIO, TPEACTABICHHYI0 B TabmuIax, Ha
auarpammax, rpagukax, OTpa)xaronlyro CBOMCTBA pealbHbIX MPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIUIl MU
auarpamMm; HUCCICA0OBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C

MNPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB W OJCKTPOHHBIX CPCIACTB;




rpau4ecKd HCCIEeI0OBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JarpaMM pacCEeUBaHMs U JIMHEWHOW perpeccuu

YMeHHe OomnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSTHOCTh C HCIOJBb30BaHUEM TpapHUUECKHUX METOJIOB; MPUMEHSTH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKTHl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh IOHATHUAMM: CiydallHas BEIMYMHA, PAaCIPEICIICHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIlyJailHOH BeNWYMHBI, (YHKIUU paclpenesieHuss |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaThb  CBOWCTBA  M3YYEHHBIX
pacnpeneseHni Ulsl peleHus 3a/1a4; 3HAKOMCTBO C IOHSITHSIMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
OPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBLIMX YHCENl B
MPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUpPOBATh
HMOHATUSIMM: COYETAaHHME, IEPECTAHOBKA, YUCIO COYETAaHUH, YHCIIO
MepecTaHoBOK; OMHOM HpIoTOHA; yMeHUE TPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyXICHHUs Ul pelleHHs 3a/1a4; OLEHUBATh BEPOSITHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETUPOBATh NOJYUCHHBIH pe3ybTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKA, IMpsMas, IIJIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBINA yroJ, TPEXI'PAHHBIM Yroj, CKPELIMBAOLIUECS MpPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSMBIMH, YTrOJI MEXIY HNPSMOW M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKY
MPSIMBIMU, PAcCTOSHUE MEXKIY IUIOCKOCTSAMM; YMEHHME HCIIOJIb30BaTh
MpU pEelIeHUH 3a/ad H3y4yeHHble (DaKThl U TEOpEeMbl IUIAHUMETPHH;
YMEHHUE OILICHMBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C IMOMOUIbI0 I'€OMETPUYECKUX MOHATUH U

BCJIMYHWH, PCIIATh CBA3aHHLIC C HUMHU ITPAKTHUYCCKUC 3aa4YUn
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YMeHue onepupoBaTh NOHATUSAMU: IUIOIMAAL (GUTYpBl, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenures,, npusMa, nupamuaa, ¢Gurypa v MOBEPXHOCTh




11

BpallleHMs], LWIMHIP, KOHYC, 1ap, cdepa, mIomanb chepsl, mIomanb
MOBEPXHOCTU MUPAMUIBI, TPU3MBI, KOHYyCa, IIIUHApa, 00bEM KyOa,
IPSIMOYTOJIBHOTO NapaJuleenueia, TUpaMubl, PU3Mbl, LHIUHAPA,
KOHYyca, 11apa, pa3BEPTKa MOBEPXHOCTH, CEYEHHUS] KOHYCAa U LIMJIUHAPA,
NapajuIeJIbHbIE OCH WM OCHOBaHUIO, CEYEHHE IIapa, IJIOCKOCTD,
Kacatomascs cepbl, HUIMHIAPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOIpaHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUT'YPBI U TIOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME IPHUMEHSATh CBONCTBA TIE€OMETPUYECKHUX (Uryp,
CaMOCTOSITENTbHO (OPMYJIHPOBATH OIpPENEICHUsT H3y4aeMbIX (QUTYP,
BBIIBUTATh TUIOTE3bl O CBOMCTBAX M IPU3HAKAX IEOMETPHUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; YMEHHE IPOBOJUTH
kinaccuukanuo (GUryp MO pa3MyYHBIM IPU3HAKAM, BBINOJIHAThH

HGO6XOHI/IMBIG JOMMOJIHUTCIIbHBIC ITIOCTPOCHUA

YMeHune omnepupoBaTh TMOHATUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha MJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMOOHBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BATh T€OMETPUYECKUE OTHOIICHHS
MpU PELICHUH 3aJa4; HaXOJUTh F€OMETPHUYECKHE BENUYHMHBI (AJMHA,
yroJ, TUIOmaab, 00bEM) TPH PEIICHUH 3a]ad U3 APYIHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTUHA, YTOJI, IUIOMIaAb, O0BEM, TUIOMIAAL MOBEPXHOCTH),
WCIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IMJIMHIPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaieNenumnesa, MTUpaMubl, PU3MBI,
UWIMHApPA, KOHYyca, IIapa; yYMEHHWE HAaXOJUTh OTHOIIEHHE OO0BEMOB

NOJOOHBIX (pUryp
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YMmenue OIICpHUpPOBATH INOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpA HA YHCJIO, PA3JIOKCHHUEC BCKTOPA IO
6331/10}7, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC IMPOU3BCACHUC, YI'OJ
MCKAY BCKTOpPAMU;, YMCHUC HCIIOJb30BaTh BCKTOpHBIﬁ u
KOOp}IHHaTHBII)’I METOO MJIA PCIICHHUA TCOMETPHUYCCKUX 3aJdad M 3adad

JPYTUX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOIAMIMM METON JJisl pelIeHHs 3a/ayi;
MOHMMAHHUE 3HAYMMOCTH MaTeMaTUKU B HM3YYCHHH NPUPOIAHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUM POCCUHUCKOM UM MHUPOBOH

MaTeMaTU4eCKOU HayKU




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Koxn

1 Hucna u BBIYUCICHUS

1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

- Panmonanbhbple  umcia. OOBIKHOBEHHbIE M JAECATHYHBIE JPOOM, IPOLEHTHI,
' 0eCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmerndeckuil KOpeHb HaTypalIbHOH creneHu. [leiicTBus ¢ apupMeTHIECKUMU
' KOPHSMH HaTypaJIbHOU CTEIICHU

14 Crenenp ¢ wnensiM mnokasareneM. CTelneHb € palMOHAIBHBIM IIOKA3aTEIIEM.
' CBoiicTBa cTENeHU

s CuHyC, KOCHMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOIrO apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHbIe U HATYypaJIbHBIE JTOrapH(pMbI

JlelicTBUTENbHBIE 4YKCIA. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [IpuOnxE€HHbIe BBIYUCIIEHNUS, TPaBUIIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYUCICHNAN

1.8 [IpeoOpazoBanue BeIpaKeHUN

1.9 KomMrmnekcHele yncia
2 YpaBHEHHUsI U HEpABEHCTBA

2.1 [enble 1 1poOHO-pallOHANIbHBIE YPaBHEHUS

2.2 HppaunoHaiibHbIe ypaBHEHUS

2.3 Tpuronomerpruueckue ypaBHEHUS

24 IToka3zaTenbHble U JOrapuPMHUUECKUE YPABHEHUS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHanbHble HEPABEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Martpuiia cuCTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI




3 OyHK1MU U Tpaduku
31 OyHK1UA, cmocoos! 3ananus Gyaknuu. 'padux dyaknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yétneie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHuss U MHOXECTBO 3HaueHMd ¢yHkuumu. Hymm (yHkmumm.
39 IIpomMexxyTkM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIMH.
' MaxkcumymMbl 1 MUHUMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHass ¢GyHKLUMs C HaTypalbHbIM M L€NbIM IoKazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUU, X CBONCTBA U TpaduKu
36 Touku paspsiBa. Acumnrtorsl rpadukoB (yHkuuid. ColicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI [1OCJIE0BATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpuaecKkas mporpeccun. @opmyiia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro aHanusa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIMN
[IpuMeHeHHe NPOU3BOIHOM K MCCIEJOBAHUIO (YHKIMH HAa MOHOTOHHOCTb HU
4.2 sKkcTpeMyMbl. HaxoxxeHne HaubobIero 1 HaMMEHbLIETro 3HaYeHUs! QYHKIUU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JOrHKa
5.1 MHoecTBO, onepanuu HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTH BpalCHUS




7.5

Koopaunatsl 1 BEKTOpBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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