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IlosicHuTeIbHAA 3aNIHCKA

PaGouas porpamMma yueOHOTO Kypca «I eoMeTpusi» 6a30BOro ypOBHS IJIsi 00YYarOIIUXCS
10-11-x xkmaccoB I'BOY mikounbr Ne 484 pa3paboTana B COOTBETCTBUU C TPEOOBAHUSIMU:

o @epaepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoii
Denepauny;

e mpukaza Muno6praayku ot 17.05.2012 Ne 413 «O06 yrBepkaeHun QenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEeTHET0 00IIETro 00pa3oBaHM»
(c U3MEHEHUSIMH, BHECEHHBIMH TIpHKa3zoM MuHmpocserieHus ot 12.08.2022 Ne
732);

o mnpuka3za Munnpocsenienus ot 18.05.2023 Ne 371 «O06 yrBepxkneHnn heaepanbHOn
00pa30BaTebHON MPOTrpaMMBI CPETHETO OOIIETr0 00pa3oBaHUs»,

o mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxxaenuu [lopsaka
OpraHu3alliy U OCYIIECTBICHHUS 00pa30BaTEIbHOMN JeSITETHHOCTH IO OCHOBHBIM
0011eo0pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa30BaTeNbHBIM IIPOrpaMMaM
HA4aJIbHOTO 00ILEro, OCHOBHOT'O OOILEro U CPEIHEro 0011Iero 00pa3oBaHUs;

e CII2.4.3648-20 «CanuTapHO-3IUAECMHUOJIOTHYCCKIE TPEOOBAHUS K OpraHU3aIUSIM
BOCTIUTaHMS U O0YYEHUs, OTABIXA ¥ 037J0POBJICHHUS ACTEH U MOJIOJCKI Y,
YTBEPKACHHBIX TIOCTAHOBJICHUEM TTIaBHOTO caHuTapHoro Bpaya ot 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «'urneHnueckrue HOpMaTUBBI U TPeOOBaHMS K 00ECIICUECHUIO
6e3omacHOCTH U (WIK) O€3BpEIHOCTH I YesloBeKa (haKTOPOB Cpeibl OOUTAHUAY,
YTBEP)KJICHHBIX TTOCTAHOBJIIEHUEM TJIaBHOT'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne2;

e KOHIEMIIMY Pa3BUTHS MATEMaTHUECKOTO 00pa30BaHMsI, YTBEPKICHHON
pacniopsbkenueM IIpaBurensctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTo IJIaHa cpeHero odmiero o0pa3zoBaHus, yTBepkAeHHOro npukasom ' bOY
mkosia Ne 484 ot 01.09.2025 Ne 410-oy «Y1Bepxkaenue OOII mo @OOID»;

e (enepanbHOl paboueil mporpaMmel yueOHOTro Kypea «I'eoMeTpusi», KOTOpbIit
BXOJIUT B COCTaB yueOHOro npeamera «MaremaTHkay.

Pabouas nporpaMMa opreHTHpPOBaHA Ha IeJIeBbIe IPUOPUTETHI, CHOPMYIHPOBAHHBIE B
¢benepanbHOi paboyell mporpaMme BOCIMTaHUsS U B paboueit mporpamme Bocnutanus [ bOY
mkoJibl Ne 484

Pabouas nporpamMma yueGHOTro Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJIsl 00Y4atOLIUXCS
10-11-x knaccoB pa3paboraHa Ha ocHOBe DeepanabHOro rocy1apcTBEHHOIO
00pa30BaTeNbHOr0 CTaHJapTa CPEIHEr0 00I1Iero 00pa3oBaHus, C y4€TOM COBPEMEHHBIX
MHUPOBBIX TpeOOBAHUH, MPEIBSIBIAEMBIX K MATEMAaTHYECKOMY 00pa30BaHUIO, U TPAAULIUI
poccuiickoro oOpazoBanus. Peanuzarus mporpaMmbl 00€CIIeYnBaeT OBIAICHUE KITFOUEBBIMH
KOMIIETEHIMSIMH, COCTABIISIOUIMMH OCHOBY JIJIsl CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa3oBaHMsl, IIETIOCTHOCT OOMIEKYIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO PAa3BUTHS
JMYHOCTH O00YYaOLTHXCS.

BaxHOCTh yueOHOT0 Kypca reoOMeTpUU Ha YPOBHE CPEAHEr0 00IIero oopa3oBaHus
00ycIoBJIeHa MPAKTUYECKON 3HAUMMOCTBIO METAIIPEIMETHBIX U IPEIMETHBIX PE3YIbTATOB
00y4eHHs TEOMETPHH B HAIPABJICHUH JTMYHOCTHOTO PA3BUTUS 00yUarOIIUXCA,
¢dbopmupoBanus GyHKIIMOHATHLHOW MAaTEMAaTUYECKON IPaMOTHOCTH, U3YUYEHHUS APYTHX



YUeOHBIX JUCHUILINH. Pa3BuTHE y 00YJarOIIUXCS TPABMIBHBIX IIPEICTABICHUN O CYIIIHOCTH
Y TIPOUCXOXKJICHUU TE€OMETPUICCKUX a0CTPAKIINA, COOTHOIICHHH PEATbHOTO M UJICATBHOTO,
XapakTepe OTPAKEHUSA MAaTEMAaTHYSCKON HAYKOM SIBJICHHI U IIPOIECCOB PEAIbHOTO MHPA,
MECTC FCOMeTpI/II/I B CUCTEMC HayK nu pOHI/I MAaTEMATHUYCCKOT' O MOZ[GJ'II/IpOBaHI/IH B Hay‘-IHOM
MMO3HAHUH M B IPAKTUKE CIIOCOOCTBYET POPMHUPOBAHUIO HAYYHOTO MUPOBO33PCHHS
y‘-IaH_II/IXCSI, a TAK)KC Ka4CCTB MBIIJICHU A, HGOGXOI[I/IMBIX IJIA agarnTainuy B COBpeMCHHOM
oO1ecTBe.

I'eomeTpus siBNsieTCst OJHUM U3 0230BBIX IPEIMETOB HA YPOBHE CPEIHEr0 O0IIEero
o0Opa3oBaHmMsI, TaK KaKk 00€CIIeYrMBACT BOZMOKHOCTh U3yUEHUS KaK JUCIUILTHH €CTECTBEHHO-
HAy4YHOU HAIlPaBJICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MpIICHNE, (HPOPMHUPYEMOE IPU U3YUYECHUH 00YJaIOIUMHUCS TOHATUIHBIX OCHOB
TeOMETPUU U IIOCTPOCHHUH LIETIOUKH JIOTHYECKUX YTBEP)KACHUH B XO/I€ PELICHHS
reOMETPUYECKHUX 33/1a4, YMEHUE BBIIBUTATh U OIIPOBEPTaTh IMIIOTE3bl HETIOCPEICTBEHHO
UCIIOJIBb3YIOTCS P PEIICHUH 33124 €CTECTBEHHO-HAYYHOTI'0 IIUKJIa, B YACTHOCTHU M3 Kypca
¢busukn.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00JIACTSIX
JEeATEIbHOCTH uenoBeka. OpueHTanus 4eIoBeKa BO BpeMEHU U IPOCTPAHCTBE —
HE00XO0IMMOE YCIIOBHE €TI0 COIHATLHOTO OBITHSA, (hopMa OTpakeHUsT OKPYKAFOIIET0 MUPA,
yCIIOBUE YCIEIIHOTO O3HAHMS U aKTUBHOTO IIPeoOpa3oBaHusl AeHCTBUTEIHHOCTH.
OmnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIUHSIET pa3HbIe BUJIbI YIEOHOU U
TPYJIOBOM AEATEIBHOCTH, SIBISETCS OJJHUM M3 MPOPECCUOHANBHO BaXKHBIX KAYECTB, TOITOMY
aKTyaJbHa 3a7a4a (OPMUPOBAHUS Y OO YUAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUAHOCTH OOPA3HOTO MBIIIIEHUSI — CYIIIECTBEHHOTO KOMIIOHEHTA B TIOJTOTOBKE K
MPAKTUYECKON JEATETLHOCTH 10 MHOTHM HAIpPaBIICHUSIM.

[lens ocBOEHMSI TpOTpaMMBbI yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM ypOBHE OOYUECHHS —
o011eo0pa3oBareabHOE U OOMIEKYIBTYPHOE Pa3BUTHE O0yUAIOLTUXCS Yepe3 oOecrneueHne
BO3MOXHOCTHU HpI/IO6p€T€HI/I$[ H UCIIOJIb30BAHUSA CUCTEMATUUCCKHUX TCOMETPUUCCKHUX 3HAaHUU
U JICUCTBHIA, CTIEHU(UIHBIX TE€OMETPUHU, BO3MOKHOCTH YCIICIITHOTO TPOJIOJIKCHHUS
O6pa30BaHI/I5I 10 CIICHHUAJIBHOCTAM, HEC CBA3AaHHBIM C IIPUKIIAJHBIM HUCIIOJIB30BAHUEM
TeOMETPHH.

[IporpamMma o reomeTpru Ha 6230BOM YpOBHE MpeAHaA3HAUCHA Il 00yUYaIOIUXCs CpeTHei
TITKOJTBI, HE UCTIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYAHCHUI HA YPOBHE OCHOBHOT'O OOIIIETO
oOpaszoBanus. TakuM oOpa3om, oOyuarorirecst Ha 6a30BOM yPOBHE JOKHBI OCBOUTH 00IIHE
MaTeMaTHYECKHE YMCHHSI, CBSI3aHHBIC CO CICITU(PUKON reOMETPUU U HEOOXOTUMBIC JIS
KU3HU B COBpeMeHHOM 0011ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOYKHOCTh U3YYHUTh
TEOMETPHUIO 00JIee TIIYOOKO, €CITH B TaJbHEHIIIEM BOZHUKHET HEOOXOIUMOCTh B
TreOMETPUUYECKUX 3HAHUSIX B MPOECCHOHAITBHOMN IeATETHhHOCTH.

JlocTuKeHHe eI OCBOSHUS POTPaMMBbI 00ECTIEYNBACTCS PEIICHUEM COOTBETCTBYIOITUX
3amad. [IprpopuTeTHRIME 331a4aM OCBOCHHMSI Kypca «I'eoMeTpun» Ha 6a30BOM YPOBHE B
10—11-x xJmaccax SBIAIOTCA:

e (opMupOBaHUE MPEACTABIECHUS O TEOMETPUHU KaK YaCTU MUPOBOU KYJIbTYPHI U
OCO3HAHUE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MUPOM;



e (opMupOBaHUE NPEICTABICHUS O MHOTOIPaHHUKAX U TeJlaX BPAIICHUS KaK O
BAKHEUIINX MATEMATUYECKUX MOJEIISIX, IIO3BOJISIFOLIUX OIIUCHIBATh U U3y4aTh
pa3HbIC SABJICHUS OKPYKAIOLIETO MUPA;

e (opmupoBaHUE yMEHUS paclO3HABATh HA YEPTEKAX, MOJCIISAX U B PEaIbHOM MUPE
MHOT'OTPaHHUKMU U TeJla BpallCHUs,

e OBJIAJICHHE METOJIaMH PELICHHS 3aJ]ad Ha IIOCTPOCHUS Ha M300paKEHUAX
MIPOCTPAHCTBEHHBIX (UTYD;

e (opmupoBaHue yMeHUs ONIEPUPOBATH OCHOBHBIMH MOHATUSMHI O MHOTOT'paHHHKAX
Y TeJlaxX BPalIE€HUsl U UX OCHOBHBIMU CBOMCTBAMU,;

e OBJIAJICHHE AITOPUTMAMH PEIICHHUS] OCHOBHBIX TUIIOB 337a4; (POPMUPOBAHUE
YMEHHMS IPOBOJUTH HECII0KHBIE IOKA3aTEIbHBIE PACCYKICHUS B XO€ PELLICHUSA
CTEPEOMETPUYECKHX 33]1a4 U 3a7a4 C IPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTHE WHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcs,
IIO3HABATEJIBHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KPUTUIHOCTH
MBIIUICHHUS;

e (QopmupoBaHue QyHKIIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON r€OMETPUU: YMEHUE
pacro3HaBaTh MPOSIBICHUSI TEOMETPUUYECKUX MOHATHI, 00bEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX JKU3HEHHBIX CUTYalUAX U IIPU U3YYEHUHN JPYTHUX
y4eOHBIX MPEIMETOB, IPOSBICHHS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(GopMyIUpPOBATH UX HA SI3bIKE TEOMETPHUU U CO3/1aBATh T€OMETPUUYECKUE MOJEIIH,
MPUMEHATH OCBOEHHBII r€OMETPUYECKUI anmnapar JJsl PeIeHHs IPAKTUKO-
OPHUEHTHPOBAHHBIX 33a4, UHTEPIPETUPOBATh U OLICHUBATH ITOJIyYCHHBIE
pE3yJIbTaTHI.

OTINYUTEIIEHOM 0COOCHHOCTRIO MporpaMmsl ABJISICTCS BKIFOUCHUEC B KYPC CTCPCOMCTPUU B
HaydaJi€ €ro u3y4cHus 3aaaq, pC€iracMbIX Ha YPOBHC HHTYUTHUBHOI'O ITO3HAHH, U
OIPCACIICHHBIM 06pa30M OpTraHHU30BaHHas pa60Ta HaJd HUMH, YTO CHOCO6CTByeT Pa3BUTHIO
JIOTUYCCKOro U MPOCTPAHCTBECHHOI'O MBIIIIJICHU S, CTUMYJIUPYET MPOTCKAHUEC MHTYUTHBHBIX
mponeccoB, MOTUBUPYCT K I[aJ'ILHefII.HeMy HU3YYCHUIO IPEAMCETA.

Hpe,[[HO‘lTeHI/IC OTAACTCA HANTIIAHO-KOHCTPYKTUBHOMY METOAY 06y‘ICHI/I$I, TO €CTh
TCOPCTUYCCKNEC 3HAHNA NMCIOT B CBOCH OCHOBE YYBCTBCHHOCTDH Hpe}lMCTHO-HpaKTI/I‘IeCKOﬁ
JIesITeNbHOCTU. Pa3BuTtue IPOCTPAHCTBCHHBIX HpeHCTaBHCHI/Iﬁ Yy ydyalumxcs B Kypce
CTCPCOMETPHHU IMTPOBOAUTCHA 3a CUCT PCIICHHUA 3aJa4 Ha CO3AaHUC IMTPOCTPAHCTBCHHBIX
O6p8.30B " 3a1a4 Ha OIICPUPOBAHUEC NPOCTPAHCTBCHHBIMU 06pa3aMH. CO3I[aHI/Ie 06p333
IIPOBOAUTCHA C 0H0p0171 Ha HarjIiAHOCTh, a OIICPHUPOBAHUC O6p330M — B YCJIOBUAX OTBJICUCHUA
OT HAI'NIAAHOCTH, MBICJIICHHOT'O U3SMCHCHUA CT'0 HCXOJHOT'O COACPKaHM .

OcHOBHBIE cojiepkaTeNbHbIe THHUK Kypca «['eomerpun» B 10-11-x knaccax:
«MHororpanHukmny, «[IpsMbIe U MIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaiieHusn», «BeKkToph
Y KOOPJIUHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JIOTHUECKUX YMEHHUI pacrpenenseTcs He
TOJILKO IO COJIEPKATEIbHBIM JHHUSAM, HO U 110 TojiaM 00ydeHHsI Ha YPOBHE CPEIHET0 00IIIero
o0Opa3zoBaHMUsL.

Copneprkanme 00pa3oBaHHs, COOTBETCTBYIOIIEE MTPEIMETHBIM PE3yIbTaTaM OCBOCHHS
paboueiil mporpamMmmel, pacrpeIeIeHHbIM 110 ToJ1aM 00y4eHHsl, CTPYKTYPUPOBAHO TaKHUM
00pa3oM, 4TOObI OBJIa/ICHIE T€OMETPUUCCKIMH TOHITHSAMH U HAaBBIKAMH OCYILECTBIISIIOCH
MOCJIeIOBATEIbHO U TIOCTYNATEIBHO, C COOJIOICHUEM MPUHIIUIIA IPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HaHUS BKJIIOYAJINCH B OOLIYIO CHCTEMY IT'€OMETPHUYECKUX TPEICTABICHUIH
00yJaroImuxcs, paciupsisa U yriayonss ee, 00pa3ys IpouHble MHOKECTBEHHBIE CBS3H.



Ha u3zydyenue reomerpun otBoautcs 2 yaca B Henento B 10-m kitacce u 1 yac B Hegenro B 11-
M KJIacce, BCero 3a JBa roga ooyuenus — 102 yueOHBIX daca.

JIns peanu3anuy mporpaMMbl HCHOIB3YIOTCS YIEOHHUKH, TOMYIICHHBIE K HCIOIb30BAaHHIO
IPY peaTH3aliy IMEIOMINX TOCYIapCTBEHHYIO aKKPEAUTAIINIO 00Pa30BaTeIbHBIX IPOTPAMM
HAYaJIbHOTO 00IIET0, OCHOBHOTO OOIIETro, CPETHETr0 001Iero 00pa3oBaHus OPraHU3AIMSIMH,
OCYIIECTBIISIOMINMEI 00pa30BaTEIbHYIO AEATEILHOCTD, IIPHKa30M MUHIIPOCBELICHUS OT
21.09.2022 Ne 858 (¢ M3MEHEHUSMHU U JONOJHEHUSAMU NprKa3 MUHIIPpOCBELEHUSI OT

21.05.2024 Ne 347):

Aranacsu JI.C., Byry3zoB B.®., Kagomues C.b. u np. Maremaruka: anrebpa u Hayana
MaTeMaTHYECKOTo aHaln3a, reomeTpus. ['eomerpus: yaeonuk ais 10-11 kiracco— M., AO
«M3narenscTBo [IpocBemenue»

DeKTpOHHBIE 00pa30BaTEIbHbIE PECYPCHI, TOMYIIEHHBIE K HCIOIB30BAHUIO IPU peaTu3aliu
MMEIOLINX FOCYIapCTBEHHYIO aKKPEIUTALIUIO 00pa30BaTeIbHBIX IPOrPaMM Ha4aIbHOTO
00111er0, OCHOBHOTO O0IIIEro, CpeJHEro 00IIero 00pa3oBaHus MPUKa3oM MUHIPOCBEUICHUS
ot 18.07.2024 Ne 499:

o Tpenaxep «O6mako 3HaHui». Maremaruka. 10 knace, OOO «Duzukon JIado»;
o Tpenaxep «O6mako 3HaHui». Maremaruka. 11 knace, OOO «Puzukon JIado»;
e Teomerpums. 10 xmacec, OO0 «AKmnacey;
e Teomerpus. 11 knacc, OOO «IKnacey
Coaep:kanue yueOHOro Kypca
10-# knace

HpﬂMbIe U IIJIOCKOCTHU B IPOCTPAHCTBE

OCHOBHBIC IOHATHS CTCPCOMCTPHUHU. Tqua, npsmasd, MmiIoOCKOCTb, IPOCTPAHCTBO. [TousTue 00
AKCHUOMAaTUYCCKOM IMMOCTPOCHUHN CTCPCOMETPUN: AKCHOMBI CTCPCOMETPHH U CIICACTBUSA U3
HUX.

B3aumnoe pacronoxeHnue npsMbIX B IPOCTPAHCTBE: MEPECEKAOLIUECS, TapalJIeIbHbIE U
CKpeluBaromuecs npsamsie. [lapanneabHoCTh NpSIMBIX U TNIOCKOCTEN B MPOCTPAHCTBE:
MapalyiCJIbHBIC IPAMBIC B ITIPOCTPAHCTBEC; MapaUICIIBHOCTDb TPEX MPAMBIX; IMapaJICIIbHOCTD
MPSIMOM M TUIOCKOCTHU. YTJIBI C COHAINPABIEHHBIMU CTOPOHAMU; YTOJI MKy IPSIMBIMH B
npocTtpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: MapajuiebHbIE TNIOCKOCTH; CBOMCTBA
napajuienbHbIX mIockocTei. [Ipocreiiinie mpocTpaHCTBEHHBIE (DUTYPBI HA MIOCKOCTH:
TeTpa’ap, Ky0, mapajuiesenunea; nocTpoeHHe CEeYeHHH.

[lepnieHTUKYISIPHOCTD MPSAMOI M TUIOCKOCTH: MEPHEHANKYIISPHBIE MPsIMbIE B TIPOCTPAHCTBE,
IIpsIMbIE NIApaJUIEIbHBIE U NEPIIEHIUKYIIIPHBIE K IIJIOCKOCTH, IPU3HAK NEPIEHAUKYIISIPHOCTH
MPAMON U TUIOCKOCTH, TEOpEMa O MPSIMOM MEPIEHANKYISAPHON MIIOCKOCTU. YTJIbI B
IIPOCTPAHCTBE: YroJI MEXKAY IIPSIMOM U IIJIOCKOCTBIO; IBYTPAHHBIN YIOJI, IMHEUHBIA YIOJl
JOBYTPaHHOro yria. [lepneHanuKymnsp 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHuE OT MPSAMOMN J0 TIOCKOCTH, IPOEKIHs (PUTYPBHI HA TUIOCKOCTb.
[lepneHIUKYIAPHOCTD IJIOCKOCTEN: IPU3HAK MEPIEHINKYIIPHOCTH ABYX IUNIOCKOCTEH.
TeopeMa 0 Tpex nepneHauKyIIsIpax.

MHoOrorpaHHuKHU

ITonstue MHOT'OrpaHHuKa, OCHOBHBIC 3JICMCHTBI MHOT'OI'PAHHUKA, BBIITYKJIBIC 1 HCBBIITYKJIBIC



MHOI'OTPaHHUKH; pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yrosnbHas npu3mMa; rpaHu 1
OCHOBAHUS IIPU3MBI; NIPsIMasi U HAKJIOHHAs IIPU3MBbI; OOKOBas U M0JIHAs TIOBEPXHOCTh
npusMsl. [lapamienenunen, npsiMOYyroJIbHBIN NapajUIeNICIIAIIE] ¥ €T0 cBoKcTBa. [Iupamuna:
N-yrosibHas NUpaMKia, FPaHU U OCHOBaHHE NUPaMU/Ibl; OOKOBas U MOJIHAs TOBEPXHOCTb
IIMpaMU/ibl; IPAaBUJIbHASL U yCEUEHHAs MUpaMua. DJIEMEHTbI IPU3MBbl U TUPAMU/IBL.
IIpaBuiIbHBIE MHOTOTPAaHHUKU: TIOHATHE NIPABUIIBHOIO MHOTOTPAHHUKA; IPAaBUJIbHAS ITPU3Ma
U IIpaBUJIbHAS THPAMUJIA; IPABUIIbHAS TPEYrOJIbHAs IMPAMUJIA U IIPABUIIbHBIN TETpasap;
KyO. IIpeacraBienune o nNpaBUIIbHBIX MHOTOTPAaHHUKAX: OKTa’JIp, AOAEKAdP U UKOCAIP.
Ceuenust IpU3Mbl U TUPAMUBIL.

CI/IMMCTpI/IH B ITPOCTPAHCTBE. CUMMETPUA OTHOCUTEIIBHO TOYKH, HpHMOﬁ, IINIOCKOCTH.
DJIeMEHTBI CUMMCTPUHU B TMpaMUiax, MapajuICIICuIcaax, MpaBuJIbHbIX MHOI'OI'paHHHUKAaX.

Brruncnenue sJeMeHTOB MHOTOTPaHHUKOB: pedpa, AuaroHanu, yrisl. [1nomans 6okoBoit
[IOBEPXHOCTHU U MOJIHON OBEPXHOCTHU MPSAMOI MPU3MBI, IJIOLIAAb OCHOBaHU, TEOpEMa O
OOKOBOI MOBEPXHOCTH MPSIMOM Mpu3Mbl. [1omaas 00K0BOM MOBEPXHOCTH U TOBEPXHOCTHU
MIpaBWJIbHOM NUpaMU/Ibl, TEOpEMa O IIOIAAN yceueHHOH nupamuabl. [lonstie 00 o0beme.
O6beM nupaMuIbl, TPU3MBIL.

[Togo6HkIe Tena B mpocTpancTBe. COOTHOIICHHS MEXKTY TUIOMIA SIMUA TIOBEPXHOCTEH,
00beMaMu IOI00HBIX TE.

11-i kaace
Tena Bpaimenus

[unuHapudeckas MOBEPXHOCTh, 00pa3yIolIie UIHHIPHUYECKON ITOBEPXHOCTH, OCh
HAJTUHIPUYECKON moBepxXHoCcTU. L{umuHap: ocHOBaHUS U OOKOBasi TOBEPXHOCTb,
o0pa3ymolas U 0Ch; TUIOMIalb OOKOBOH U MOJHOM MOBEPXHOCTH.

Konunyeckast noBepXHOCTh, 00pa3yrole KOHMYECKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHHYECKO noBepxHocTH. KOHYC: OCHOBaHMe U BepIlrHa, 00pa3yromias ¥ OCh; IJIONIAIb
OOKOBOI U NIOJTHOW MOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yIolue U BbICOTa; OCHOBaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, IMaMeTp; IIoIaab MOBEPXHOCTH cdepbl. Bzaumuoe
pacnosoxeHue chepsl U MIIOCKOCTH; KacaTellbHas IUIOCKOCTh K cepe; miomaab chepsl.

N3006paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BepTka numuHApa 1 KOHyca.

Kom0Ounanuu Ten BpaiieHus 1 MHOTOrpaHHUKOB. MHOTOTpaHHUK, OTUCAaHHBIN OKOJIO CEpBI;
cdepa, BMcaHHAs B MHOTOI'PAaHHMK, WJIM TEJIO BPAILICHHS.

[TonsTre 06 o6beme. OcHOBHBIE CBOMCTBa 00BEeMOB Tel. Teopema 00 oobeme
MPSIMOYTOJIBHOTO MapajuIeNienuIeia u clieAcTBrs u3 Hee. O0beM NWiIHHpa, KoHyca. O0beM
mapa ¥ miomazib cepsl.

[TonoOHebIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEX Y TUIOIIAISIMU TTIOBEPXHOCTEH,
00BbeEMaMU OJOOHBIX TEIL.

Ceuenus nunnHapa (napauieabHO U NEPIEHIUKYISIPHO OCH), CEUEHHS KOHYCa
(mapasuieabHOE OCHOBAHUIO M IIPOXO/AAIIEE Yepe3 BEPIIMHY), CEUCHUS 1apa.



BeKT()pLI H KOOPAMHATDBI B IPOCTPAHCTBE

BekTop Ha m1ockocTH U B mpocTpaHcTBe. ClI0)KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4yucio. Pa3iiokeHne BEeKTopa 1o TpeEM HEKOMILIaHApHbBIM BekTopam. [IpaBuio
napajuienenunena. Penienue 3agay, CBI3aHHBIX ¢ IPUMEHEHHUEM IIPaBUJI AEUCTBUM C
BekTopamu. IIpsimoyrosbHas cuctema KOopAuHAT B IIpocTpaHcTBe. KooparHAaThl BEKTOPA.
[Ipocreiimue 3aaun B KOOpAUHATAX. YTOJI MEXKIYy BekTopamu. CKalisipHOE IPOU3BEICHUE
BEKTOPOB. BbIuncieHue yrioB Mex 1y NpsIMbIMU U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/]I IPU PEIICHUU T€OMETPUUYECKHIX 3a/1a4.

HﬂaHI/IpyEMbIe pe3yJabTaThbl 0CBOCHHUS yqeﬁnoro Kypca
JIMYHOCTHBIE pe3yJabTaThbl

JIM4HOCTHBIE PE3yJbTaThl OCBOEHUS MPOrpamMMbl yaeOHOro Kypca «I'eomerpusi»
XapaKTEPU3YIOTCA:

I'paiknanckoe BocmuTaHue:

c(OPMHPOBAHHOCTHIO TPAXKIAAHCKOHN MO3UIUN 00YJAIOMIETOCS KaK aKTHUBHOTO H
OTBETCTBEHHOT'0 4JIeHa POCCUICKOI0 00IECTBa, IPEACTABICHUEM O MATEMAaTHUECKUX
OCHOBax (DYHKIIMOHHPOBAHUS Pa3IMUHbIX CTPYKTYp, IBJICHUH, TPOLEaAYp I'Pa)k/1aHCKOIO
o01iecTBa (BbIOOPHI, OMPOCH!  T1p.), YMEHHEM B3aUMOJIEHCTBOBATh C COLMATIbHBIMU
MHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIMSIMH U HA3HAYCHHUEM.

IIarproTrHyecKoe BOCIIUTaAaHHUE:

Cc(OPMHPOBAHHOCTBIO POCCUICKOM T'paskJaHCKON HJCHTUYHOCTH, YBAXKEHUS K IIPOIIJIOMY U
HAaCTOSIIEMY POCCUICKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHUAM
POCCUICKHUX MAaTEMaTUKOB U POCCUMCKOM MaTeMAaTUUECKOU IIKOJIbI, K UCIIOJIB30BAHUIO OTUX
JOCTUKEHHUM B IPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMSA:

OCO3HaHMEM JYXOBHBIX IEHHOCTEH POCCUHCKOT0 Hapoaa; chOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOI0 OBE/ICHNUS, CBI3aHHOTO C MIPAKTUYECKUM
MIPUMEHEHUEM JIOCTH)KEHUN HAYKU U IeATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIaJ1a
B IIOCTPOEHHE YCTOWYMBOIO OyAyILETO.

JcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKJIIOYAsl 3CTETUKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PEIICHUN, PacCyKIeHUI; BOCIPUUMYHUBOCTHIO K MaTEMaTHUYECKUM
acCHeKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIIUTAHHE:

C(I)OpMI/IpOBaHHOCTLIO YMCHHUA MPUMCHATh MATCMATHYCCKUC 3HAHUA B UHTCPCCAX 30POBOI0
1 6e30macHOro 00pasa KU3HHU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3JI0POBBIO (3710pOBOE
MUTaHue, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OTIBIXA, peryispHas Gusndeckast
aKTI/IBHOCTI:); q)HSquCKOFO COBCPHICHCTBOBAHUSA, IIPU 3aHATHAX CIIOPTUBHO-
03JIOPOBHUTEIIHHOH IS TETLHOCTHIO.



TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHUEM LIEHHOCTH TPYI0JII00HS; HHTEPECOM K Pa3InIHBIM
cdepam npoheccuOHaNBHOMN AesATEIbHOCTH, CBI3aHHBIM C MATEMAaTUKOM U ee
MPUIIOKECHUSMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBIOOp OyayIeit npodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIaHbl; TOTOBHOCTBIO U CLIOCOOHOCTBIO K
MaTeMaTHYeCKOMY 00pa30BaHHIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;
TOTOBHOCTBIO K aKTUBHOMY y4YaCTHIO B PEIICHUN IIPAKTUYECKUX 3a/1a4 MaTeMaTH4YEeCKON
HaIpPaBJIEHHOCTH.

IKoj10rnuecKoe BOCIUTAHHE:

Cc(OPMHPOBAHHOCTBIO 3KOJIOTMYECKON KYIbTYpPbl, HOHUMAHUEM BIUSHHS COLUAIIBHO-
HKOHOMHYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOJIHON M COLIMATBHOM Cpe/ibl, 0OCOZHAHUEM
rJ100aJIBHOTO XapaKTepa 3KOJI0IMYECKUX Ipo0IeM; OpUEHTaled Ha IPUMEHEHHUE
MaTeMaTHUYeCKUX 3HAaHUH 11 pelIeHus 3a/1a4 B 00JIaCTH OKPY>Karollel cpepl,
IJIAaHUPOBAHUS [TOCTYIIKOB M OLIEHKU X BO3MOKHBIX IIOCIIEACTBUM I OKPYKAIOILEH CPEebl.

HeHHOCTI/I HAYYHOI'O IMMO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHH S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U OOIIECTBEHHO MPaKTUKU, IOHUMaHHEM MaTEMaTHUYeCKON HayKU Kak
chepsl YeITOBEUECKOM NeITEIbHOCTH, ATAIOB €€ PA3BUTHUS U 3HAUMMOCTH I PA3BUTHUS
[IMBUIIN3AIIMH; OBIAJCHUEM S3bIKOM MaTEeMAaTUKU U MaTeMaTHYECKON KyJIbTypoil Kak
CPEJICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOSKTHYIO U UCCIIEI0OBATEIHCKYIO
NesITeIbHOCTh MHIUBUYaIbHO U B TPYIIIIE.

MeranpeaMeTHble pe3yJbTaThl

MeTtanpeameTHble pe3ylbTaThl OCBOSHUS MMPOTrpaMMbl Y4eOHOTO Kypca «I eomMeTpusi»
XapaKTEPU3YIOTCS OBJIAJEHUEM YHHUBEPCAJIbHBIMH MO3HABATEIbHBIMHU JICCTBUSIMU,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JCHCTBUSMH, YHUBEPCAIbHBIMU PETYJISATUBHBIMU
IEHCTBUSIMHU.

1) YHuBepcanbHbIC MO3HABATEIbHBIE ICHCTBHS, 00eCTIeunBatOT (POPMUPOBAHHE OA30BBIX
KOTHUTHBHBIX MTPOIIECCOB 00y4JaronInXcs (OCBOEHHE METO0B O3HAHUS OKPYKAIOILIEro
MUpa; TIPUMEHEHHE JIOTUIECKUX, NCCIIE0BATEILCKUX OTepannii, YMeHUI paboTaTh ¢
uHpopMarmei).

Ba3oBble Jiornueckue JeicTBUA:

e BBISBISITH U XapaKTE€PU30BAThH CYIIECTBEHHbIE MPU3HAKU MATEMAaTHUYECKUX
00BEKTOB, MOHSATUH, OTHOLIEHUIH MEXKIy TOHITHIMH;, POPMYITHUPOBATH
orpezieNieHus MOHATHH; YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIIaCCU(PUKAIUH,
OCHOBaHHUS JJIs1 0000IEHHs U CpaBHEHHSI, KPUTEPUU TPOBOIMMOI0 aHAIN3a;

e BOCIPUHUMATbH, GOPMYIHUPOBATH U IPEOOPA30OBBIBATE CY)KIICHUS: YTBEPAUTEIbHBIC
" OTPULATCIIbHBIC, CIMHUYHBIC, YAaCTHBIC U 06H_[I/Ie; YCIIOBHBIC;

e BBIABIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS B
¢axTax, NTaHHBIX, HAOITIONEHUIX U YTBEP)KICHHIX; PeAsiaraTh KpUTEPUN IS
BBISBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMI;

e JICJIaThb BBIBOABI C UCITOJIb30BAHUCM 3aKOHOB JIOTUKH, ACAYKTUBHBIX 1 HHAYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHI M0 aHAJIOTHH;

e IIPOBOJUTH CAMOCTOATCIIbHO AOKA3aTCIbCTBA MATCMATHYCCKUX yTBep)KI[eHHI;'I
(psiMbI€ ¥ OT MPOTUBHOT'0), BEICTPAUBATh ApI'yMEHTAIUIO, TPUBOAUTH TPUMEPHI U



KOHTPIPHUMCEPHBI; 000CHOBLIBATH COOCTBEHHBIE CYXKACHHA U BBIBOJbI,

e BBIOMpATh CrIOCO0 pemeHus yaeOHOM 3a/1au (CpaBHUBATH HECKOJIBKO BAPUAHTOB
peleHus, BEIOUpaTh HanboIIee MOAXOAAINNA C YI€TOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPHUTEPHEB).

Ba3oBble ucciaenoBareLCKUeE IeHCTBUA:

e HCIIOJB30BATh BOMPOCHI KAK UCCIIEIOBATENIbCKUIM HHCTPYMEHT MO3HAHMUS,
(bopMynHpoBaTH BOIIPOCHI, GPUKCUPYIONIUE IPOTUBOPEUHUE, TPOOIEMY,
yCTaHaBIMBATh HCKOMOE U JaHHOE, OPMUPOBATH TUIIOTE3Y, ApPTyMEHTUPOBATh
CBOIO TIO3UIINI0, MHEHHUE;

e TPOBOJUTH CAMOCTOSITENILHO CINIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIETOBAHHE 110
YCTaHOBJIEHUIO OCOOEHHOCTE MaTeMaTnyeckoro o0beKTa, sIBICHUs, IIpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;

e CaMOCTOATENIHLHO (OPMYITUPOBATH OOOOIIEHUS U BBIBOBI IO PE3YJIbTaTam
MIPOBEJICHHOTO HAOIIOIEHUS, HCCIIE0BAHNUS, OLIEHUBATh JOCTOBEPHOCTD
MOJIyYEHHBIX Pe3yJIbTaTOB, BHIBOJIOB U 0000IICHUH;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BbIIBUTaTh
IIPEITOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PabGora c undpopmanmei:

e BbIIABJIATH I[e(bI/IHI/ITI)I I/IH(l)OpMaIII/II/I, JaHHBbIX, H€06XOI[I/IMI)IX AJi1 OTBETA HA BOIIPOC
U IS pELEHUs 3a7a4n;

e BBIOMpPATh HH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHbBIX TUIIOB, aHAJIM3UPOBATh,
CHCTEMaTU3UPOBATh U MHTEPIPETHUPOBATH MHPOPMAIIUIO pa3IMYHBIX BUIOB U (OpM
IIPECTaBIICHHUS;

e CTPYKTYpPHPOBaTh HH(POPMALUIO, IPEJICTABIIATH €€ B PA3IMYHBIX opMax,
WTIOCTPUPOBATh TpapUuecKy;

e OIICHMBATH HAJIKHOCTh HH(POPMAILIUHU 110 CAMOCTOSATENIBHO CHOPMYITUPOBAHHBIM
KPUTEPHUAM.

2) YHuBepcaibHbIe KOMMYHHKATHBHBIE ICHCTBUS, 00eCTIeYMBalOT C(HOPMHUPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00YUaIOIUXCS.

OO01menune:

e BOCIPUHUMATH U (HOPMYITHPOBATH CYKJIEHUSI B COOTBETCTBUH C YCIOBUSIMHU U
1EeIsIMA OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3PCHHUSI B
YCTHBIX U TUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS 10 XOAY pElICHUs 3a/1auH,
KOMMEHTHPOBATH IMOJTYyYEHHBIN pe3ybTaT;

e B X0/€ 00CYXJIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOI TeMBI,
po0JieMbl, peraeMoii 3a/1a4uu, BbICKa3bIBaTh U1, HAllEJICHHbIE Ha MIOUCK
PELICHUS; COMOCTABIIATH CBOU CYXKICHHS C CYXKICHUSMU IPYTrUX YUYACTHUKOB
uanora, oOHapy»KMBaTh pa3jlyre U CXOJCTBO MO3UIMIL; B KOPPEKTHOI popme
bopMynTupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

e TIPEACTABIATH PE3YJIbTATHI PELICHUS 3aJ]a4H, SKCIIEPUMEHTA, UCCIIEOBAHU,
MIPOEKTa; CAMOCTOSTENILHO BBIOMPATh (pOpMAT BBICTYIUJICHHS C YYETOM 3a7a4
NPE3CHTAIMHA U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHuyecTBo:

e TIOHMMATh U MCIIOJIb30BATh IPEUMYIIIECTBA KOMAaHAHOM U UHIMBHYyaTIbHOM pabOoThI
IPY PELICHNH Y4eOHbIX 3aJa4; IPUHUMATD 1I€]Ib COBMECTHOM IeATEIbHOCTH,



IUTAHUPOBATHh OPraHU3AIUI0 COBMECTHOU PabOTHI, paclipeIeNsiTh BUIBI padoT,
JIOTOBapHUBATHCs, 00CYKAATh MPOIIECC U Pe3yNIbTaT padoThl; 0000IIaTh MHEHUS
HECKOJILKHX JIFOJICH;

e y4acTBOBATh B IPYIIOBHIX opMax pabOThI (00CYX AeHHUS, 0OOMEH MHEHUH,
MO3TOBBIC IITYPMbI U UHBIC); BHIIOIHITH CBOIO YacTh PaObOTHI U KOOPAHMHUPOBATH
CBOM JICUCTBHSI C IPYTMMH WICHAMH KOMaH]Ibl; OIICHUBATh KAYECTBO CBOETO BKJIA/1a
B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH
B3aUMOJICHCTBUSI.

3) YHuBepcaibHbIC peryJisiTuBHbIE JICHCTBHS, 00eCIeYnBaOT (HOPMHUPOBAHHE CMBICIIOBBIX
YCTaHOBOK M >KM3HEHHBIX HABBIKOB JINYHOCTH.

CamoopraHu3anus: COCTaBJIATh IUIaH, AITOPUTM PEHICHHS 33]Ia4H, BEIOUPATH CIIOCO0
pEIIEHHSI C YI4ETOM UMEIOLIUXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHHUI C YI€TOM HOBOM MH(pOPMAIHH.

CaMOKOHTPOJIb:

e BJAJCTh HABBIKAMU MTO3HABATEILHON PEIICKCUU KaK OCO3HAHUSI COBEPIIIAEMBIX
JIEMCTBUM U MBICTUTENBHBIX MIPOIECCOB, X PE3YIbTATOB; BIAJACTh CIIOCOOaAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U Pe3yabTaTa PelIieHUs] MaTeMaTUYECKOM

3a/1a4H;

e IIPEABUACTH TPYIAHOCTH, KOTOPBIE MOI'YT BOSHUKHYThH IIPU PEILICHUU 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX 00CTOSITENBCTB, IaHHBIX,
HalJIeHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLIEHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUIM, OOBACHATH IPUUUHBI
JOCTHKEHUS WM HEJIOCTH)KEHUS pe3yIbTaTOB eI TeIbHOCTH, HAXOAUTh OLIMOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

Ilepeuens (koaupukaTop) NpoBepsieMbIX TPeOOBAHUH K MeTaNpPeAMEeTHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOIrPaMMBbI CpeHero o0mero o0pasoBaHus

Kon [TpoBepsiemble TpeOOBaHMS K METapPEAMETHBIM pe3yJIbTaTaM OCBOCHHUS
IIPOBEPSIEMOTO OCHOBHOI 00pa3oBaTeIbHOIN MPOrpaMMbl CPEAHEr0 00IIero 00pazoBaHMs
TpeOoBaHUS
1 [To3naBarenbHbIe yHUBEpCAIbHbIE yueOHbIe neiicTBuA (nanee - YV )
1.1 ba3oBbie mornueckue aelicTBUS
111 VYcraHaBIMBaTh CYIIECTBEHHBIM NPU3HAK WJIA OCHOBAaHWS U1 CpPaBHEHMS,
KJacCU(pUKaUu 1 00001IeHu s
1.1.2 BBISIBIIATE 3aKOHOMEPHOCTH M POTHBOPEUHS B pACCMAaTPUBAEMBIX SIBIICHHUSIX
1.13 CamocrosTenbHO (popMyITUpOBaTh U AKTyaTU3UPOBATh MPOOIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;
ONpeneNiTh LN JeSITENbHOCTH, 3ajJaBaTh MapaMeTpbl U KPUTEPUH HX
JOCTH)KEHUSI
114 BHOCHUTBH KOpPPEKTUBBI B JIEATEIBHOCTH, OLICHUBATh COOTBETCTBHE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN AEATEIBHOCTH
115 Pa3BuBaTh KpeaTuBHOE MBIIICHHE IPU PELICHUH KU3HEHHBIX MTPOOIeM
1.2 Ba3oBeIe nccienoBarenbCKue JEHCTBUASA
1.2.1 Brnagerp HaBbIKaMH y4eOHO-HCCIIENOBATENILCKOW M TPOEKTHON JESITENTbHOCTH,

HaBbIKAMU pa3pelieHus npooiem




1.2.2

OBnaneHve BUJaMH JI€ATEIbHOCTH IO IMOJIYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEpIIPETalluK, NPEoOpPa30BaHUI0 W MPUMEHEHHMIO B Pa3UYHbIX Yy4EOHBIX
CUTYaIUSX, B TOM YHUCJIE NPU CO3/JaHUU YUYECOHBIX U COI[UATBHBIX ITPOEKTOB

1.2.3

(DOpMI/IpOBaHI/Ie HAayY4YHOr'o THIla MBIIUJICHUA, BJIaJICHUC HaquOI;'I TepMI/IHOHOFHCﬁ,
KJIIOYCBBIMHU INOHATHUAMHA U MCTOJaMU

1.24

BbISBAST, IPUYMHHO-CIENCTBEHHBIE CBSI3M W aKTyaJlM3HpOBaTh  3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pEeIIeHUs, HAXOJUTh apryMEHThI IS J0Ka3aTeabCTBa
CBOMX YTBEPXJICHUM, 3a]]aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS

1.2.5

AHaJ'II/ISI/IPOBaTI) IMOJIYYCHHBIC B XOJ€ PCUICHUA 3aa4r PE3YIbTAaThl, KPUTHUYCCKHU
OLCHUBATHb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH U3BMCHCHUC B HOBLIX YCIIOBUAX

1.2.6

YMeTh TEepeHOCUTh 3HAaHUS B II03HABATEIBHYID M MPAKTHYECKYIO O00JIACTH
KHU3HEICATCILHOCTH;

YMCTb UHTCTPUPOBATH 3HAHUS U3 PASHBIX NPCAMCETHBIX 06HaCTeI71; OCYHICCTBJIATDH
IeJICHANPABJICHHBIN TIOUCK TMIEPEHOCA CPEJCTB U CIIOCOOOB JICHCTBHUS B
POECCHOHAIIBHYIO CPEy

1.3

Pabota ¢ nuapopmanueit

13.1

Bnagers HaBblkamMu MOJIydeHUs HWH(OPMALMKM U3 HWCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENIBHO  OCYLIECTBIATH  IIOMCK, AaHAJIW3, CHUCTEMATU3aLUI0 U
MHTEPIPETANNIO HHPOPMALUU PAa3TMIHBIX BUIOB U (OPM MPEICTABICHHS

1.3.2

Co31aBaTh TEKCTHI B pa3IMYHbIX (hopMaTax ¢ yu€TOM HazHaueHUs HH(OpMALUU U
LEJEeBOM  ayJUTOPUM, BbIOMpas ONTUMAlbHYIO (OpMYy TMpEACTaBICHUS H
BU3YyaJIM3aluu

133

OHGHI/IBaTI) AOCTOBCPHOCTb, JICTUTUMHOCTH I/IH(i)OpMaHI/II/I, €€ COOTBETCTBHE
IMPaBOBBIM U MOPAJIbHO-9TUYCCKUM HOpMaM

1.34

Hcnonb30Bath cpeacTBa MHOOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pElIeHNd KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OpPraHU3alMOHHBIX 3a7ad C
coOmoieHneM TpeOOBaHMM HSPrOHOMHKH, TEXHUKH OE€30MaCHOCTH, THTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M ITHUECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0€30IMacHOCTH

135

Brnagers HaBbIkaMu pacrlo3HaBaHHS W 3alIUTHI HHPOpPMAIU, HHPOPMAIIHOHHOM
0€30MMaCHOCTH JTAYHOCTH

KomMmynukaTtuBHble VY]]

2.1

OO01enne

211

OcyIecTBIATh KOMMYHHKAIIUU BO BCEX cepax KU3HH; BIAJCTh PA3THUHBIMU
crocobamu OOIIeHUS U B3aUMOAEHCTBHUS

212

Pa3BépHYTO U JIOTUYHO MH3JlaraTb CBOIO TOYKY 3pCHUSA C HCIOJIb30BAHUEM
SA3BIKOBBIX CPCIACTB

2.1.3

ApPryMEHTHPOBAHHO BECTH JUAJIOT

Perynarusueie YV /|

3.1

Camoopranu3anus

3.11

CaMOCTOSITETHPHO OCYIIECTBISATH TO3HABATENLHYIO I€ATEIbHOCTD, BBISIBIISTD
po0JIeMbl, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHON
ACATCIIbBHOCTHU U JKU3HCHHLIX CUTYAlUAX; JaBATh OLICHKY HOBBIM CUTYyaAllUsAM

3.1.2

CamocCTOATENBHO COCTABIATH IJIaH PELICHUS TPOOIEMbI ¢ YYETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MIPEIMTOYTCHH; 1eJIaTh OCO3HAHHBIN
BBIOOp, apTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE; OLEHUBAThH
MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IUPOKOW 3PYAULIUU B Pa3HBIX
001acTax 3HaHUN

3.2

CaMOKOHTpOJIb




3.2.1

HaBaTB OILICHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTUBBI B JCATCIBHOCTD,
OIICHUBATh COOTBECTCTBUEC PE3YJILTATOB LICIISIM

3.2.2

Brnaners HaBbIKaMM MO3HABaTENbHOU peQUIEKCHH KaK OCO3HAHMs COBEPILAEMbIX
JENCTBUN U MBICIIMTEINIBHBIX IIPOLECCOB, UX PE3YJILTATOB U OCHOBAHUN;
UCIOJIb30BaTh NPUEMBI peQUIEKCUU JUIsl OLIGHKU CHUTYyallud, BBIOOpPAa BEPHOIO
peuieHus;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHMS 110 UX CHUKECHHIO

3.3

OMOLMOHATBHBIN HHTEIUIEKT, IPENoIararomuil copMupoBaHHOCTb:
CaMOpPETYJIMPOBaHMsI, BKIIOYAOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATD
OTBETCTBEHHOCTH 3a CBOE IIOBEJCHUE, CIOCOOHOCTD aJalTUPOBAThCA K
SMOLMOHAIBHBIM U3MEHEHUSM U NPOSABIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHMBALlMY, BKIIOYAIOIIEH CTpEMJICHHE K JOCTH)KCHHIO LICIIA U
yCIlexy, ONTUMHU3M, MHULUATUBHOCTb, YMEHHUE JEHCTBOBATH, MUCXOII M3 CBOMX

BO3MOXHOCTEN

IIpeaMeTHBbIE Pe3yabTATHI
10-1 kaacce
OniepupoBath MOHATUSIMH: TOUYKA, TIPsIMas, INTIOCKOCTb.

HpI/IMeHHTB AKCHUOMBI CTCPCOMCTPHUH U CICACTBUA U3 HUX IIPU PCIICHUH I'COMCTPUUCCKUX
3aj1ay.

OHepI/IpOBaTB MOHATUAMU: NTAPAJUICIIBHOCTD U IEPIICHAUKYIIAPHOCTD IIPAMBIX U IIOCKOCTEH.
KHaCCI/IQ)I/II_[I/IPOBaTL B3aMMHOC PACIIOJIOKCHUC MTPSAMBIX U INIOCKOCTEM B MMPOCTPAHCTBE.

OnepupoBaTh NOHATHAMMU: ABYTPaHHBIHN yrojl, rpaHu ABYIPAHHOIO yIia, pedpo JBYrpaHHOIO
yIiia; IMHENHHBIN Yrosl JBYIrPaHHOIO YIJIa; TpajycHas Mepa JIBYTPaHHOIO yria.

OHepI/IpOBaTI) MOHATUAMU. MHOTOT'PaHHHK, BLIHyKJ'II;IfI n HGBBIHYKJ'Iblf/'I MHOTI'OIrpaHHUK,
9JICMCHTBI MHOT'OT'paHHUKA, HpaBPIJIBHBIﬁ MHOT'OI'paHHUK.

Pacro3naBaTh OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (MTUPAMHIA; TIPU3MA, TPSIMOYTOIbHBIH
napajuiesienume, Kyo).

KnaccugunupoBaTs MHOTOIMpaHHUKH, BEIOMpast OCHOBAHUS JJIs Kilaccu(UKaluy (BBITYKIIbIe
U HEBBIITYKJIbIE MHOTOTPAaHHHUKH; IIPABUJIbHBIE MHOTOTPAaHHUKH; TIPSIMbIE U HAKIIOHHBIE
MIPU3MBI, MTapaJUIeIeTUIIE/Ib]).

OmnepupoBaTh MOHATHUSAMH: CEKYIask TUIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB.
OOBACHATD MPUHIIMITBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEIOB.

CtpouTh ceueHUsI MHOTOTPAaHHUKOB METO/IOM CJI€/IOB, BBINOJIHATH (BBIHOCHBIE) TIIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemrats 3ala4i Ha HaAXOXICHHUC T'COMCTPUUCCKUX BCIIMYUH 110 06pa3uaM HJIN aJITOpUTMaM,
IMPUMCEHAA U3BCCTHBIC AHAJIUMTHUYCCKUEC METOAbI IIPU PEIICHUU CTAHAAPTHBIX MAaTCMATHUYCCKUX
3a1a4 Ha BBIYUCIICHUC paCCTOHHI/Iﬁ MCKAY ABYMs TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH
A0 INIOCKOCTH, MEXKAY CKPCIIUBAOIITUMHUCS ITPAMBIMHU.




PemraTe 3aJa4i Ha HaXO0XACHHUEC I'COMCTPUYCCKHUX BEJIMYUH I10 o6pa3uaM WA aJIrOpuT™MamM,
MMPUMCHAA U3BCCTHBIC AHAJIUTHUYCCKUC METOAbI IPU PCIICHUU CTAHAAPTHBIX MATCMATUYCCKUX
3aa4 Ha BbIYHUCICHUEC YIJIOB MEXAY CKPCUHIUWBAIOIMUMUCS IIPAMBIMU, MEXIY HpHMOI;'I n
IIOCKOCTBIO, MCKY IIJIOCKOCTAMU, ABYT'PAHHBIX YIJIOB.

Boruncnsate 00beMbl U III0MIA/IM TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpU3Ma, MUPaMHUIA) C
pUMEeHEHHEM (HOPMYIT; BBIYUCISATH COOTHOLICHHS MEXKY IJIOMIAAsIMKU TIOBEPXHOCTEH,
00beMaMU MOJ0OHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh NOHATUSAMH: CHMMETPHSI B IPOCTPAHCTBE; LICHTP, OCh U INIOCKOCTb
CUMMETPHUH; LICHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

N3Bnekarsb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HH(GOPMAIIUIO O IPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

HpI/IMeHHTB TCOMCTPUUCCKUC (I)aKTLI JJIA p€IICHUS CTCPCOMCTPUUCCKUX 3a1a4,
npeanojararomux HECKOJbKO HIaroB peiucHusa, C€CJIM YCI0BUA IIPUMCHCHUS 3aJaHbl B SIBHOM

dhopme.

[IpuMeHATH pOCTEMIINE IPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1ay.

HpI/IBO,I[I/ITB MIPpUMEPBLI MATEMATUYCCKUX SaKOHOMepHOCTeﬁ B IIPUPOJC U KU3HHU,
pacrio3HaBaThb MPOABJICHUEC 3aKOHOB T€COMETPHU B UCKYCCTBEC.

[IpuMeHATH MoMy4YeHHBIC 3HAHUS HA MPAKTHKE: aHATU3UPOBAThH PEAIbHBIE CUTYAIlUU U
MIPUMEHATH U3yYEHHBIE MOHITHS B IPOLIECCE TOMCKA PEIICHUS] MAaTEMAaTUYECKU
chopMyTUPOBaHHOM MPOOIIEMBI, MOJIETUPOBATh PEaTbHbIC CUTYAIlUN Ha SA3BIKE TEOMETPHH,
HCCIEA0BaTh OCTPOCHHBIE MOJIENHU C UCTIOIb30BAHUEM F€OMETPUUECKUX MTOHATUN U TEOPEM,
amnmapara ajnreOphl; pemaTh NPakKTHUYEeCKUE 3a]]a4H, CBI3aHHbBIE C HAXOXKIECHUEM
F€OMETPUYECKUX BEIHUMH.

11-i kaace

OnepupoBarh MOHATHAMHE: [UIUHAPUYECKAs TOBEPXHOCTh, 00pa3yIOIIHe IUIUHAPUISCKON
MMOBEPXHOCTH; IUJTUHAP; KOHUYECKAs IOBEPXHOCTh, 00pa3yromne KOHNIECKONW TOBEPXHOCTH,
KOHYC; chepudeckasi IOBEPXHOCTb.

Pacnio3naBats Tena BparieHus (IWIMHIP, KOHYC, cepa u map).

OOBACHATH CITOCOOBI TTOTYYEHHUSI TEJT BPAIICHUSI.

KHaCCI/I(I)I/II_[I/IPOBaTL B3aUMHOC PACIIOJIOKCHUC C(I)CpLI " IIJIOCKOCTH.

OHepI/IpOBaTB IIOHATUSAMU: IHaPOBOfI CETMECHT, OCHOBAHHEC CETMECHTA, BbICOTA CEIMECHTA,
HlapOBOﬁ CJIOﬁ, OCHOBAHHC HIaApOBOI'0 CJI0s1, BBICOTA IAPOBOI'O CJIO; H.IﬁpOBOﬁ CCKTOP.

Bruruncisats OG’bGMLI U I10maan HOBerHOCTeﬁ TCJI BpallICHUA, TCOMCTPUUCCKHUX TCJI C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh NOHATUSMH: MHOTOTPaHHUK, BIIMCAHHBIHN B cepy M OMHMCAHHBINA OKOJIO chephl;
cdepa, BIUCaHHAs B MHOIOI'PaHHUK WJIM TEJIO BPAILEHUS.

BBMMUCIATL COOTHOIIICHHUS MCXKAY IiomaasaMunu HOBerHOCTefI 1 00beMaMu HOI[O6HLIX TCII.



N300paxkaTh n3ydaemble GUTypHl OT PyKH U C IPUMEHEHHUEM MTPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) IIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUL
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHHUS TeJl BpAIICHUSI.

W3Bnekarb, MHTEPIIPETUPOBATH U MPEOOPA30BBIBATH HHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reoOMeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

OnepupoBath MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBINONTHATE NEHCTBHSI CII0KEHUSI BEKTOPOB, BEIUNTAHHS BEKTOPOB U YMHOKCHHUSI BEKTOPA Ha
YUCJI0, O0OBIACHATH, KAKMMHU CBOMCTBAMH OHH 00J1aaio0T.

HpI/IMeHHTB IIpaBUJIO IIapaJuICIICIIMIICAA.

OHepI/IpOBaTB MOHATHUAMU: JCKAPTOBBI KOOPANHATBI B IPOCTPAHCTBEC, BEKTOP, MOAYJIb
BCKTOpPA, paBCHCTBO BEKTOPOB, KOOPAWHATLI BEKTOPA, YIoJI MCXKAY BEKTOpaMU, CKAJIAPHOC
IIPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPLI.

HaXO,I[I/ITB CYMMY BEKTOPOB U IPOU3BEACHNEC BEKTOPA HA YHUCJIO, YI'OJI MCXKAY BEKTOpAMU,
CKaJIIpHOC MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP 110 JIBYM HCKOJIJIMHCAPHBIM BCKTOPAM.

3a)IaBaTB IJIOCKOCTb YPAaBHCHHUEM B )IeKapTOBOI\/JI CUCTEMEC KOOpAWHAT.

[IpumensTh reoMeTpuueckue GakThl Ui PELICHUS] CTEPEOMETPUYECKUX 3a/1ad,
MPENOJIAraroIuX HECKOIBKO IIAroB PEIICHHs, €CIIH YCIOBHS IPUMECHEHHS 3a/IaHbI B SIBHOW
bopme.

Pemate mpocreiinive reoMeTpuiecKre 3aJa4l Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO
METO/A.

Pemarsn 3aaa4 Ha JO0Ka3aTCJIbCTBO MAaTCMATHYCCKUX OTHOIIICHUN U HaXO0XICHUC
TreOMETPHUICCKUX BEIIMYHH I10 06pa3uaM HJIN aJITOpUTMaM, NpUMECHAA U3BECTHBIC MCTOAbI
IpU pCHICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a/1a4.

[IpuMeHsTH MpocTEIINE IPOrPaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IPY PELIEHUN CTEPEOMETPUUECKUX 3ajau.

HpI/IBO,E[I/ITB IMpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B [IpUPOAC U )KU3HHU,
pacrio3HaBaThb MPOABJICHUC 3aKOHOB TCOMETPHUU B UCKYCCTBC.

[IpuMeHATH MOyYeHHBIE 3HAHUS HA IPAKTUKE: aHATU3UPOBATH PEAIIbHBIE CUTYAllUU U
MPUMEHSATh U3YYEHHBIE TOHATHS B IPOIIECCE MTOMCKA PENIEHUS MAaTEMAaTUUYECKU
chopMyITUPOBAHHOMN MPOOIEMBI, MOACIUPOBATH PEATbHBIC CUTYAIIUHU Ha S3bIKE TCOMETPHUH,

HCCICA0BATh IMOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHUEM I'COMECTPHICCKUX TIOHATHH 1 TEOpPEM,
arrmapara anre6pbl; peuiaTh MPAKTUYCCKUC 3aaa4u, CBA3AaHHBIC C HAXOXKXIACHUEM
TrCOMCTPHUYICCKUX BCIIMYMH.

IIpoBepsiemble TPeOOBAHMS K pe3y/JbTaTaM OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NMPorpamMmblI

10 KJIACC



Kon

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBePsIEMOro o
pesyabTaTa 0o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero 001mero 00pa3oBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, PsIMasi, INIOCKOCTh
25 [IpuMeHATh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX IIPU PELIEHUN
' reOMETPHUECKUX 3a]a4
23 OnepupoBarTh HOHATHSAMU: MAPAIUIETBHOCTh U MEPIEHAUKYISIPHOCTD
' HPSIMBIX U IJIOCKOCTEN
-4 KnaccudunupoBars B3anMHOE PacIioIOKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATHAMU: ABYTPAHHBIN YTroJI, TPaHu IBYTPaHHOIO YIJa,
7.5 peOpo ABYrpaHHOTO yrJjla, JUHEWHBIA Yroj JBYTPaHHOTO YIJIa,
rpajycHas Mepa JABYIpaHHOI'O yria
OnepupoBaTh MOHATUAMU: MHOTOIPAHHUK, BBITYKJIBIH U HEBBITYKJIbIH
7.6 MHOTOTPaHHUK, AIIEMEHTHI MHOTOT'paHHHKA, NIPaBUIIHHBIH
MHOTOT'PaHHUK
27 Pacrio3HaBaTh OCHOBHBIE BUBI MHOTOIPAaHHMKOB (TUpaMuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccupumupoBaTth MHOTOTPaHHUKH, BBIOMpas OCHOBaHHS IS
- kinaccuukauuu  (BBIIYKJIbIE M HEBBIMYKJIblE  MHOTOTPaHHUKH,
' NPaBUIbHBIE MHOTOTPAaHHUKH, TPSMblE W HAKJIOHHBIE TPU3MBI,
rapajuieTIeTUIIe b))
29 OnepupoBaTh  TMOHATHAMHU:  CEKymlas  IUIOCKOCTh,  CEYCHHUE
' MHOTOI'PaHHHKOB
- 10 OOBACHATH TNPUHLUIBI MOCTPOCHHUSI CEYEHUH MHOTOIPaHHUKOB,
' WCTIOJNB3Ysl METOJ CIIEJIOB
CTpouTh CeYEeHHsT MHOTOTPAHHHKOB METOJIOM CIJI€ZIOB, BBITIONHATH
7.11 (BBIHOCHBIE) TUIOCKME YEepTEeXKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, COOKy, CHU3Y
Pemrate 3a1aun Ha HaX0XIEHUE TEOMETPHUECKIX BEITMYHH IO 00pa3iam
WIA JITOPUTMaM, IPUMEHSISI 3BECTHBIC AaHAIUTHYECKUE METOJbI MPHU
7.12 pElIeHNH CTaHJapTHBIX MaTeMaTHYeCKHX 3ajJad Ha BBIYHCIICHUE
paccTosIHUN MEXTY ABYMs TOUKAaMH, OT TOUYKH JI0 MPSIMOi, OT TOUKH 710
IUIOCKOCTH, MEX/1y CKPEIIMBAIOUIMMHUCS TPSIMBIMU
Pemrate 3a1aun Ha HaX0X/IEHUE T€OMETPUUYECKUX BEJTMUMH 10 00pa3iam
7.13 WU QJITOPUTMAaM, TIPUMEHSSI U3BECTHBIE aHAIMTUYECKHE METOIbI MpPHU

PCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYUCIICHUC YIJIOB




7.14

MCKAY CKPCIIUBAIOMIUMUCA IIPAMBIMU, MEXKIY HpﬂMOfI U IIJIOCKOCTBIO,

MCKAY IJIIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

Beruncnsate 00bEMBI W IUIOMAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, mnMpamMuga) C OpUMEHeHHeM  (opMyn,  BBIUMCIATH
COOTHOIIEHUS MEXKTY TUTOIAISIMU IIOBEPXHOCTEH, 00bEMaMU MOJOOHBIX

MHOI'OI'paHHUKOB

7.15

7.16

7.17

OHepI/IpOBaTB IOHATUAMU:. CUMMETPUA B IIPOCTPAaHCTBE, LECHTP, OCh U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPHI

I/I3BJICKaTI), HpCO6p330BI>IBaTI> U HUHTCPHPECTUPOBATH I/IH(l)OpMaIII/IIO (o)
IPOCTPAaHCTBCHHBLIX I'€COMCTPHYCCKUX q)Hl"yan, IMPEACTABJICHHYO Ha
YCPTEIKAX U PUCYHKAX

HpI/IMeHHTB IrCOMCTPHUUCCKUC Q)aKTBI U PCHICHHA CTCPCOMETPHUCCKUX
3aaa4, MpearojJararomux HECKOJIbKO HIaroB pCHiCHUA, €CIU YCIOBHUA

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

7.18

[IpumensaTh mpocTeiiliie MNporpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBl TPU PEIICHHH CTEPEOMETPUUYECKUX

3aaaq

7.19

7.20

HpI/IBOI[I/ITB MMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHO0TeI’I B IIpUPOAC U

JKU3HH, paCllIO3HABATh IMTPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

[IpuMeHATH MOJy4YEHHBIE 3HAHWA Ha IPAaKTUKE: aHAIM3UPOBATh
peanbpHbIE CUTyallud M NPUMEHATh W3YYEHHBIE IOHATHS B IpoLEcce
MOMCKA pEeIIEeHUsT MaTeMaTH4ecKH CcGOPMYJINPOBAHHON MPOOIEMBI,
MOZEIIMPOBATh PeabHbIE CUTYallMH Ha S3bIKE TEOMETPUHU, UCCIEN0BATh
ITIOCTPOEHHBIE MOJIENHN C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MOHATUN U
TeopeM, armnapara aireOpbl, perarb NpakTHUYEeCKUe 3aauu, CBA3aHHbIE

C HAXOXXACHUEM I'€OMCTPUICCKUX BCJIINYUH

11 KUIIACC

Kon
NMPoBePSIEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3soBaHus

6

I'eomeTpus

6.1

OnepupoBath MOHSATUSIMH: UUJIUHAPUYECKast MOBEPXHOCTb,
oOpasyromue MUIHHAPUICCKON MOBEPXHOCTH, IWIIMHIAP, KOHUYECKas
MOBEPXHOCTh, O0pa3ylomue KOHUYECKOW TIOBEPXHOCTH, KOHYC,

chepudeckas MoBepXHOCTh

6.2

Pacno3naBate Tena BpameHus (MUIUHIP, KOHYC, cdepa u map)

6.3

OOBACHATD CITOCOOBI TIOTYUCHHUSI TEJT BPAIICHUS




6.4

KnaccudunupoBars B3auMHOE pacnojiokeHue cepbl U MI0CKOCTH

6.5

OHepI/IpOBaTB INOHATHUAMM HlapOBOﬁ CEIrMCHT, OCHOBAaHHEC CEIMCHTA,
BbICOTAa CCTMCHTA, HlapOBOﬁ CHOﬁ, OCHOBAHUC 1IapOBOIo0 CJIOs, BBICOTA

IapOBOTO CJI0SI, IIAPOBOM CEKTOP

6.6

6.7

6.8

6.9

Bbrunciate 00bEMBI M IUIOIIAAHM ITOBEPXHOCTEH TeJ BpallCHHUS,
TCOMETPHUCCKUX TEJI C MPUMEHEHHEM (HOPMYJT

OnepupoBaTh MOHATUSAMH: MHOTOTPAHHHUK, BIHMCAHHBIA B cdepy u
OINMKCaHHBIN OKOJO chepbl, chepa, BIHCaHHAsE B MHOTOTPAHHHK HIIH
TEJIO BpAICHHSI

BbIUKCIISATE COOTHOIICHHUS MEXKIY IUIOIMIAAAMHU IOBEPXHOCTEH |
00BEMaMH MOLOOHBIX TEN

N300paxxaTh n3ydaembie GUTYPBI OT PYKH U C TIPUMCHEHHUEM MPOCTHIX

IIepTé)KHI:'IX HHCTPYMCHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEXHM U3 PUCYHKOB IPOCTBIX
00BEMHBIX (GUTYp: BUJA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tell

BpalllCHUA

6.11

W3BnekaTh, MHTEPNPETUPOBATh U MPeoOpPa3oBbIBaTh WH(GOPMALHMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTrypax, MpPEJICTaBICHHYIO Ha

yepTekax U pUCyHKax

6.12

6.13

6.14

[IpumensTh reoMeTpuueckne GakThl JUIsl pElIEHUs] CTEPEOMETPUUECKHUX
3a/1a4, MPEANoIaraloluX HECKOJBKO IIAroB pELICHUs, €CIU YCIOBUSA

NPpUMCHCHUS 3aJIaHbI B SIBHOU (bopMe
OHepI/IpOBaTB IOHATHUEM: BEKTOP B IIPOCTPAHCTBEC

BreimonHaTs HeﬁCTBHH CJIOKCHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOXKCHHA BEKTOpa Ha 4HUCIIO, O6’I)SICHSITI), KaKUMH CBOMCTBAaMM OHHU

o0JIazaroT

6.15

[IpumeHsTH MpaBUIIO Napasuiesenueia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: JCKAPTOBbBI KOOPAMWMHATHI B MPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAUHATBI BEKTOpA,
yroja MeEXKAYy BCKTOpPpAMH, CKaJIpHOC IIPOU3BCACHUC BCKTOPOB,

KOJIJIMHCAPHBIC U KOMITJIAHAPHBIC BEKTOPHI

6.17

HaxomuTe cymMMy BEKTOpPOB M NMPOU3BEACHUE BEKTOpPA HAa YUCIO, Yroj
MEXKy BEKTOPaMH, CKATAPHOE ITPOU3BEIEHNE, PACKIIAbIBATh BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3amaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOIl cucTeMe KOOpAMHAT

6.19

Pemate mpocteiiliie reoMeTpuuYecKHMe 3aJayd  Ha I[PUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemrate 3aga4u Ha A0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOILICHUN U




HaxXO0XJACHUC I'COMCTPUICCKHUX BCIIMYNH I10 06pa3uaM HJIN aJITOpUTMaM,
IIPpUMCHSA HU3BCCTHBLIC METOABI npu peiCHUN CTaHAApTHBIX

MaTeMaTHYCCKUX 3aJa4

6.22

[IpuMeHATH TpOCTEHIINE IPOrpaMMHBIE CPEACTBA U IJIEKTPOHHO-

6.21 KOMMYHHKAIIMOHHBIE CHCTEMbI IIpU PCEHICHUN CTCPEOMETPHUIYCCKUX

3aa4y
[IpuBoaUTE MpUMEpHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATh MPOSBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHATh TIONYYEHHBIE 3HAHMS Ha TMPAKTHUKE: aHAIU3UPOBATh
pealibHbIe CUTYyalldd U MPUMEHSATh M3y4YCHHBIC MOHSATHS B Tpoliecce

[IOMCKA PEUICHUs] MaTeMaTH4eCKH CQPOpPMYJIUPOBAHHON NpOOIEMBI,

6.23 MOZCIIMPOBATH PCAJIBHBIC CUTYAlUHN HaA SA3BIKE I'COMETPUHN, NUCCIICAOBATH

IMOCTPOCHHBIC MOACINU C UCITIOJIB30BAHUEM I'COMCTPHUICCKUX MOHATHH U

TCOPEM, allllapara aJ'IFe6pr, peaTtb MPaKTUYCCKUC 3ala4u, CBA3aHHbIC

C HAXOKACHUEM I'€COMCTPUYCCKUX BCIIMYUH

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

10 KJIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

7

I'eomerpus

7.1

OcHoBHbIE NOHATHS cTepeoMeTpuH. Touka, mpsMas, MIOCKOCTh, IPOCTPAHCTBO.
[lonsiTne 00 aKcHMOMaTHYECKOM IOCTPOCHHHM  CTEPEOMETPUM:  aKCHOMBI

CTCPCOMCETPHU U CIICACTBUSA U3 HUX

7.2

B3aumHOe pacnonoxkeHue TOpsAMBIX B MPOCTPAHCTBE:  IEPECEKAIOLIUEcs,
napajuleJIbHble W CKpenuBaromuecs mnpsMble. [lapamienbHOCTE OPSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: NapajUlesibHbIE MpsSMbIE B IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, NAPALICIbHOCTh MPSAMOW W IUNIOCKOCTH. YTJIBI C
COHANpPABJICHHBIMU CTOPOHAMH, YroJ MEXKIy MNpPSIMbIMU B MPOCTPAHCTBE.
[TapannensHOCTB IUIOCKOCTEI: napasieibHble IJTOCKOCTH, CBONCTBA
napajuienbHeIX  MIockocTed. [Ipocreiiiiie MpoOCTpaHCTBEHHBIE (UTypel Ha

TUTOCKOCTH: TETPAdP, KyO, mapajuiesienuIel, IOCTPOSHUE CEYCHUH

7.3

[lepneHaUKyYISIpHOCTh HPSIMOW M IJIOCKOCTH: MEPHEHAUKYISIPHBIE NpsIMbIE B
IIPOCTPAHCTBE, MpsAMBIE MAPAJUICIbHbIE W MEPHEHIUKYISPHBIE K IIOCKOCTH,
IpU3HAK NEPIEHIUKYIIPHOCTH NPSIMOM M INIOCKOCTH, TEOpeEMa O NpAMOM
MEePHIECHANKYJISIPHON TIJIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroji MEXKIY MPSAMOA U
IUIOCKOCTBIO,  JIBYI'PAHHBIM  YIrOJI, JIMHEWHBIA Yrojd [BYIPAaHHOIO  yrja.
[lepnenauKymsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE

OT MPSAMOH J10 TUIOCKOCTH, POEKIUS (GPUTYPHI HA TIIOCKOCTb. [lepreHIuKyasIpHOCTh




7.4

7.5

7.6

IUIOCKOCTEH: MpHU3HAK MEepPIEeHANKYIIPHOCTH IBYX IulocKocTei. Teopema o Tpéx
HEePIEeHIUKYIIspax

[lonsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JEMEHTHl MHOIOTPaHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHMSA MPHU3MBI, MpsSMasi ¥ HAKJIOHHAS TPU3MBI, OOKOBas U
MoJIHAs MOBEPXHOCTh MIPU3MBIL. [Mapannenenunen, IPSIMOYTOJIbHBII
napajuleJienunes U ero cpoicrBa. [Iupamupa: N-yrosipHas nupamuza, TpaHu U
OCHOBaHUE MUpPaMUIbl, 00KOBas U MOJIHAS MOBEPXHOCTh MUPAMU/IBL, TPABUIIbHAS U
yceu€HHas InupamMuaa. OJIEeMEHTbl MNpu3Mbl M nupamuisl. [IpaBunbHbIe
MHOTOTPAaHHUKU: MOHSATHE MPABUIBHOIO MHOTOTPAaHHUKA, MpaBUIIbHAS MPU3Ma U
IpaBWIbHAsg NUPaMUJA, NpaBWIbHAasg TPEYroyibHas NUpaMHia M IPaBUIbHBIN
tetpadap, ky0. IlpencraBienne o mNpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadp,

noaexa’ap u ukocadapyrue CedeHust MpU3Mbl U TUPAMUIBI

CI/IMMeTpI/Iﬂ B IHOPOCTpaHCTBE: CHMMETpUA OTHOCUTCIIBHO TOYKH, HpﬂMOfI,
IIJIOCKOCTH. OJIEeMEHTHI CUMMCTPHUHU B nmupamMujaax, Imapajmjiciacnuicaax,

IMMPpaBUJIbHBIX MHOTI'OI'paHHUKax

Borunicnenue 351eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHaiu, yriel. [liomans
OOKOBOM TOBEPXHOCTH M TOJHOM IOBEPXHOCTH HPSAMOM MpPHU3MBI, IUJIOIIAIb
OCHOBaHUM, TeopemMa 0 O0KOBOM IMOBEPXHOCTHU NMpsAMOi mpu3Msl. [1nomaas 60koBoi
MOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOM NUpaMUJbl, TEOpEMa O IUIOIMIAIU

yceu€HHoM nupamupl. [Tonsatue 06 06béMe. OObEM MUpaMu/Ibl, TPU3MBI

7.7

HOI[O6HBI€ TCJlIa B  MPOCTPAHCTBE. CooTtHomieHus MCXKAY  IUIOIAAsIMU

MOBEPXHOCTEN, 00bEMAMHU MTOOOHBIX TE

11 KJIACC

Kon
6

6.1

6.2

IIpoBepsieMblii JJIEMEHT COJlePKAHUS

I'eomeTpus

[{umuHaapudeckass MOBEPXHOCTh, OOpa3yIOIIHe MUIWHIPHUYECKOW MOBEPXHOCTH,
OCh IWIMHAPUYECKOW TMOBEepXHOCTH. [lunmuHap: ocHOBaHMS u  OOKOBas
MOBEPXHOCTh, 00pa3yromas 1 0Ch, TUIONAAh OOKOBOU U MOJTHOW MTOBEPXHOCTH
Konunueckass moBepXHOCTh, 0Opa3ymooline KOHHUYECKOH IMOBEPXHOCTH, OCh U
BepIlIMHA KOHMYECKO! oBepxHOocTH. KoHyc: ocHOBaHMe U BepIlivHa, 00pa3yroas

U OCh, IUIOIMIAJb OOKOBOM W TIOJHOW TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:

o0Opa3yroIine 1 BbICOTa, OCHOBaHMS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, Tuamerp, IO ToBepXHOCTH chepbl. B3anmHoe

PacCIoJIOKCHHNC C(bepbl " IINIIOCKOCTH, KacaTClibHas INJIOCKOCTb K cq)epe, miomanb

cepsl

6.4

N3o6paskenue Ten BpallleHUs Ha MII0CKOCTH. Pa3BépTka nmunmHapa 1 KOHyca




6.5

KoMOuHnanuu Tten BpalleHMsi U MHOTOIPAaHHUKOB. MHOIOrpaHHUK, ONKCAaHHBIN

oko110 cepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, UITU TEJIO BPAIICHUS

6.6 OpSMOYTOJIBHOTO Tapajuienenunena u ciueactBus u3 He€. OO0bEM IMIMHApA,

[Tonsitne 06 o0béMe. OcHOBHBIC CBOICTBA 00BEMOB Ten. Teopema 006 00BEME

koHyca. O0bEM mapa u miomanb cepol

6.7

6.8

6.9

IToxoOubIEe

MOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX TEIT

Ceuenus uuianHapa (mapamienbHO M HEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca

(mapanenbHOe OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHUs 1apa

Bekrop Ha miockoctu u B mpocTpaHcTBe. ClI0KEHHE M BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3inoxkeHue BeKTopa no TpEM HEKOMIUIaHAPHBIM
BEKTOPaM.

MMPUMCHCHHUEM IIpaBUJI HeﬁCTBHﬁ C BCKTOpaMH

T€JIa B  IIPOCTPAaHCTBE. CooTHONICHUS MCXKAYy ILIomaasaMu

[IpaBuno mapamnenenunena. Pemenue 3amad, CBA3aHHBIX C

6.10

[IpsimoyronpHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimine 3amaum B KOOpAMHATaxX. Yrojl Mexay Bekropamu. CkalspHoe
IIPOU3BEJICHNE BEKTOPOB. BhIuncieHne yriioB Mexay NpsMbIMU U ILIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA FEOMETPUUYECKHUX 3a/1a4

I[J'IH MMPpOBEACHUA CAUHOTO I'OCYAAPCTBCHHOI'O 5K3aMCHA 110 MAaTCMAaTUKE (z[anee - EI'D mo

MaTeMaTHUKe) UCII0JIb3YeTCs IepedeHb (KOAU(PUKATOP) MPOBEPSIEMbIX TpeOOBaHUH K

pe3yiibTaTaM OCBOCHHA OCHOBHOH O6pa30BaTeHLHOﬁ IporpamMmal CpEaAHCTO O6H.ICFO

00pa3oBaHus U 2JIeMEHTOB cojepxkanus. [Ipu nmpoenennn EI'D no maTtemaTuke 6a30Boro

YPOBHS U3 nepedHs (KoaupukaTopa) BEIOMPAIOTCS MO3UIMH, COOTBETCTBYIONINE (hesiepabHOM

paboueii nmporpamMmMe 1o mareMaTuke (0a30BbIi YPOBEHbD)

IIposepsiembie Ha EI'D nmo maremaTnke TpeGoBaHusl K pe3yJibTaTaM OCBOCHHMS OCHOBHOM

0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero odpa3oBaHus

Ko

I ol:se AEMOLO IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
poBep OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

TpedoBaHus

Brnagenue MeToiaMu 10Ka3aTeNbCTB, AITOPUTMAMU PEIICHUS 3a/1a4; YMEHUE
(hopmynupoBaTh M ONEPUPOBATH MOHITHAMU: OMPE/ICTICHUE, aKCHOMA,
Teopema, CIeICTBHE, CBOMCTBO, MPU3HAK, JI0KA3aTEIhCTBO, PABHOCHIIbHBIE
(hopMyITUPOBKHY; MPUMEHATH UX; YMEHUE (OPMYIUPOBATH OOpPaTHOE U
[IPOTUBOIIOI0XKHOE YTBEPXKACHUE, IPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPEL,
WCIIOJIh30BATh METOJI MATEMaTHUECKOW UHAYKIIHH; TPOBOIUTH
AO0KAa3aTCIIbHBIC pACCYKACHUS IPHU PCIICHUHU 3a/1a4, OUCHUBATDH JIOTHYCCKYIO
MPAaBUIBLHOCTh PACCYKICHHUI; YMEHHE OTIEPHPOBATH MOHATUSIMH: MHOKECTBO,
MMOAMHOKCECTBO, OIICpalluv HA MHOXCCTBAMU,; YMCHUC UCIIO0JIb30BATh
TEOPETUKO-MHOXKECTBEHHBIH anmapaT ISl OTIMCAHKS PEaTbHBIX MTPOIECCOB H
SIBJICHUI U TIPU PEIICHUH 3a]a4, B TOM YHUCIIE U3 IPYTUX YUCOHBIX
MPEIMETOB; YMEHHE OIIEPUPOBATH OHATHAMH: Tpad, CBI3HBIH rpad, 1epeBo,
LUK, Tpad Ha IUIOCKOCTH; YMEHHE 33aBaTh U OMUCHIBATh rpadbl
Pa3IMYHBIMH CITIOCOOAMU; MCIIOJIB30BaTh rpadbl IPH PEIICHUN 331324




YMeHHe onepupoBaTh MOHATUIMH: HATypaIbHOE YHCIIO, 1IEJI0€ YUCIIO,
CTEIEHb C EJIBIM [T0Ka3aTeJIeM, KOPEHb HaTypaJIbHOW CTENEHH, CTENIEHb C
palMoHaIBHBIM ITOKAa3aTeIeM, CTETICHb C ICHCTBUTEIHHBIM ITOKa3aTesIeM,
norapudm yucia, CHHYC, KOCHHYC M TAHT€HC ITPOU3BOJIBLHOTO YUCIIA, OCTATOK
110 MOJIYJIIO, PAallHOHAJILHOE YHCII0, UPPAIIMOHAIBHOE YHCIIO, MHOYKECTBA
HaTypaJIbHBIX, LIEJIbIX, PAIHOHAIbHBIX, IEUCTBUTEIIbHBIX YACEI; YMEHUE
WCIIO0JIh30BaTh MPU3HAKHU JACIIUMOCTH, HAUMEHBIIIUNA OOIIHUHA IETUTENh U
HavMeEHbIIIee 00111ee KpaTHOe, AropuT™M EBKIIUA py pelieHn  3a/1ady;
3HAKOMCTBO C Pa3JIMYHBIMU TTO3UIIMOHHBIMH CUCTEMaMH CUUCIICHUS; YMEHHE
BBITIOJIHATH BBIYMCIICHUE 3HAUCHUM U TPe0oOpa30BaHUs BIPAXKEHUN CO
CTENEHSMH U JlorapudmMamu, mpeodpa3oBaHus APOOHO-pAITMOHATBHBIX
BBIPXCHUI; YMEHHE ONIEPUPOBATH MOHITUSIMU: MTOCIIEI0BATEILHOCTD,
apupMeTHUYeCcKas MPOrpeccus, FTeOMETPUUYECKasl MPOrpeccus, 0ECKOHEYHO
yOBIBaIOIIasi TEOMETPUYECKask TPOTPECCHST; YMEHUE 33/1aBaATh
MOCIIEI0BATEILHOCTH, B TOM YHCIIE C IOMOIIBIO0 PEKYPPEHTHBIX (hopmyit;
yYMEHUE OTePUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCII0, CONPSHKEHHBIC
KOMIUIEKCHBIE YHCIa, MOAYJIb H apTyMEHT KOMILJIEKCHOTO Yucia, opma
3aMMCU KOMIUIEKCHBIX Yncen (FreoMeTpUUuecKasi, JPUrOHOMETpUYECKast 1
anrebpauveckas); yMETh MPOU3BOAUTH apHU(PMETHUECKUE ACHCTBUS C
KOMIUIEKCHBIMH YHCTIAMU; TPUBOAUTH IPUMEPHI UCTIOJIb30BaHUS
KOMIUIEKCHBIX YHCEIT; ONEPUPOBATh MOHATUAMU: MaTpuiia 2xX2 u 3x3,
OTIPENICTUTENh MATPHUILIBI, TEOMETPUUYECKUN CMBICI OTIPEICTUTENS

YMeHue onepupoBaTh NOHATUAMU: PallMOHAIbHbIC, UPPAllMOHATIbHbIE,
MoKasareabHbIe, CTETIEHHBIE, Jorapu(GMUIECKUE, TPUTOHOMETPHUIECKHE
YpPaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE OTIEPUPOBATH MOHITUSIMH:
TOKJECTBO, TOKIECTBEHHOE IIPeoOpazoBaHue, ypaBHEHHE, HEPABEHCTRO,
CHCTE€Ma yPaBHEHHUI U HEPABEHCTB, PABHOCUJIBHOCTh YPAaBHEHU, HEPABEHCTB
U CUCTEM; YMEHHUE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C TIOMOIIIBIO
pa3IMYHBIX MPUEMOB; PeIIaTh YPABHEHHS, HEPABEHCTBA U CUCTEMBI C
[apaMeTpOM; IPUMEHSTh YPABHEHMS, HEPABEHCTBA, UX CUCTEMBI IS
pelieHus MaTeMaTHYECKHUX 3a/1ay ¥ 3a71a4 U3 PA3IMYHbIX 001acTe HAYKH U
peanbHON KU3HU

YMeHue onepupoBaTh NOHATHAMHU: QYHKIHS, YETHOCTh (PYHKIUH,
MEePUOJUYHOCTD (PYHKIIUU, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
¢GyHKIMH, SKCTpeMyM (yHKIUH, HanOoJIbIlIee M HaUMEHbIIIee 3HaUeHUs
(YHKIIMM Ha IPOMEXYTKE, HeNpephIBHASI (PYHKIIMS, aCUMITOTHI rpaduka
(byHKIMH, IepBast U BTOpast MPOU3BOAHAsA (PYHKIIMU, TEOMETPUIECKUNA U
(bu3nueckuil CMbICT MPOU3BOAHOM, IEpBOOOPa3HAasl, ONPEAEIEHHbII
MHTETpajl; yMEHUE HaXOUTh aCUMITOTHI rpaduka GyHKINN; yMEHUE
BBIYUCIISATH MPOU3BOAHBIE CYMMBI, TPOU3BEACHHUS, YaCTHOTO U KOMITO3ULIUU
(GyHKIMN, HAXOJUTh ypaBHEHHE KacaTeIbHON K TpaduKy GyHKINU; yMEHHE
HaXOJUTh MPOU3BO/IHBIE AJIEMEHTAPHBIX (PYHKIIMI; YMEHHE UCIIOJIb30BATh
MIPOU3BOIHYIO JUIsl UCCIE0BaHMS (DYHKIIMHA, HAXOIUTh HAUOOIbIINE U
HauMEHbIINE 3HaYeHUS PYHKIHM; CTPOUTH I'pa)uK1 MHOTOYJICHOB C
HCIIOJI30BAHMEM aIlapaTa MaTeMaTUYECKOrO aHAIN3a; IPUMEHSATh
IIPOU3BOJIHYIO JUIsl HAXOXKEHHUS HAWJIyUIIEro pENIeHNs B IPUKJIAJHbIX, B TOM
qHCIIe COLMATbHO-PKOHOMUYECKUX U (PU3NYECKUX 3a/1a4ax; HAXOJUTh
TUIOIIAHN U 00BEMBI (PUTYD € TTOMOIIBIO HHTErpalia; IPUBOAUTH IPUMEPHI
MaTeMaTH4eCKOTr0 MOJEIMPOBAHNUS C TOMOIIBIO JU( epeHINATBHBIX
ypaBHEHUH

YMeHue onepupoBaTh NOHATHIMU: TpapuK PYHKIUHU, oOpaTHas GyHKIU,
KOMITO3UITUS (QDYHKIIMH, TUHEHHAs QYHKIMS, KBagpaTUuIHas GyHKIINS,
paroHanbHas QYHKIHS, CTENeHHAs! PYHKIIHS, TPUTOHOMETPUUIECKUE
(dhyHKIIMH, 0OpaTHBIE TPUTOHOMETPUUECKHE (DYHKITUH, TTIOKAa3aTeIbHAs U




norapupmuyeckas GyHKIUN; YMEHUE CTPOUTh I'papUKU U3y4EHHBIX
(GyHKIMH, BBIIOTHATH TpeoOpa3oBaHus rpadukoB GyHKINH, HCIIOIB30BATh
rpaduKu A7 U3y4EHUs MPOLIECCOB U 3aBUCUMOCTEH, IIPU PEIIEHUH 3a/a4d U3
JPYruX y4yeOHBIX MPEJAMETOB U 33a4 U3 pealbHON JKU3HM; BBIPAXKATh
(bopMyIaMu 3aBUCUMOCTH MEX/ly BEIMUMHAMMU; UCIIO0JIb30BATh CBOMCTBA U
rpaduku GyHKIUH U pelieHUs ypaBHEHUI, HEPABEHCTB U 337144 C
napamMmeTpamu; U300paxaTh Ha KOOPAUHATHOH MJIOCKOCTH MHOXECTBA
pPELLIECHUI YpPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue penath TEKCTOBBIE 3a/1a4K PAa3HbIX TUIIOB (B TOM YHUCJIE HA
IIPOLIEHTBI, JOJIM U YaCTH, Ha JBUXKEHUE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 33/1a41 U3 00J1aCTH YIPABJICHUS JIUYHBIMU U CEMEUHBIMU
(uHaHCaMU); COCTaBIIATh BBIPAXKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CUCTEMBI 110 YCIOBHIO 33[1a41, UCCIIEIOBATh MTOJIyY€HHOE PEIICHUE U
OLIEHUBATb MIPABJIONOA00HOCTb PE3Y/IbTATOB; YMEHUE MOAEIUPOBATh
peanbHbIe CUTYalllX Ha SI3bIKE MATEMATUKH; COCTABIIATH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a1a4M, UCCIEN0BATh
MOCTPOEHHBIE MOJIENH € HCIIOJIb30BAaHUEM ammapaTa aareopsl,
UHTEPIPETUPOBATH MOJIYYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh NOHATUAMU: CpeiHee apupMeTHuIecKoe, Me1aHa,
HauOoJblIee U HAMMEHBIIIEEe 3HAYCHHUS, pa3Max, JUCIIEPCHUsl, CTAaHAaPTHOE
OTKJIOHEHHE YMCIIOBOr0 HabOpa; yMEHHE U3BJIeKaTh, MHTEPIPETUPOBATh
nHpOpMAIHIO, TIPEACTABICHHYIO B TaOJIHIIaX, HA TUarpaMMax, rpadukax,
OTpa’KaAOIYI0 CBOMCTBA PEAJIBHBIX MTPOLIECCOB U SIBJIEHUH; NPEICTABIIATh
MH(}OPMALIHIO ¢ TOMOUIbIO TAaOJIHUI] U JUarpamMM; HUCCIe10BaTh
CTaTUCTHYECKHE JJaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpapuuecKux
METOJIOB M 3JIEKTPOHHBIX CPEJCTB; rpa)MueCcK UCCIIe0BaTh COBMECTHBIE
HaOJIIOACHNUS C TOMOIIIBIO JMarpaMM pacCeuBaHus M JMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIIy4allHbIM ONBIT U CllydaifHOE COOBITHE,
BEPOSATHOCTH CIY4aiHOTO COOBITUS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
HCIOJIb30BaHNEM T'paduYeCKUX METO/I0B; IPUMEHATH (POPMYJIbI CIIOKEHUS U
YMHOKEHUS BepoATHOCTEH, (hopMyiTy OJTHOM BEpOSITHOCTH, GOpMYITy
bepnynnu, komOuHaTOpHbIE aKThl U (POPMYJIbI; OLIEHUBATH BEPOATHOCTH
peanbHBIX COOBITHI; YMEHHE ONEPUPOBATH MOHATHIAMMU: CIIydaiiHast
BEJIMYMHA, PACIPEeICHIE BEPOSTHOCTEW, MATEMaTHUECKOE OXKHUIaHUE,
JHCTIEPCUs ¥ CTaHAAPTHOE OTKJIIOHEHUE CITy4ailiHOM BETMYMHBI, PYHKIIUU
pacrpeieieHus ¥ IJI0THOCTH PAaBHOMEPHOTO, II0KA3aTEILHOIO U
HOPMAaJIbHOTO paclpeAeIeHUui; yMEHUE UCI0Ib30BaTh CBONCTBA N3YUYEHHBIX
pacnpesiesieHui sl peleHus 3a7ay; 3HaKOMCTBO C MOHATHSIMU: 3aKOH
OOJIBIINX YKCEII, METO/IbI BHIOOPOUHBIX MCCIIEIOBAaHUH; YMEHNE IPUBOIUTD
MIPUMEPHI MPOSIBIIEHUS 3aKOHA OOJIBIINX YUCEN B IPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSAX; YMEHUE ONEPUPOBATH MMOHIATUSMU: COUETAHHE,
NEePEeCTAaHOBKA, YUCIIO COUYETAHUMH, YNCIIO TepecTaHOBOK; OMHOM HboTOHA;
YMEHHUE NMPUMEHATh KOMOMHATOPHBIE (DAKThI U PACCYKICHUS JUIsl PELICHUs
3aJa4; OLIEHUBATh BEPOSATHOCTH PEAIbHBIX COOBITUI; COCTABIATD
BEPOSITHOCTHYIO MOJIENb M MHTEPIPETUPOBATDH MOJYUYEHHBIH PE3YIbTAT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, IPsIMast, IJIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, Y4, BEIMYNHA YTJIa, JIOCKUI YTroJ, AByTrpaHHbIN
yroJl, TpEXTPaHHbIN yroJl, CKPELMBAIOLIUECS MPSMBIE, IAPAJIIEIbHOCTD U
MEPIEeHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, YTOJI MEXKAY MPSIMBIMU, YTOJI
MEXY IPSAMOH U INIOCKOCTBIO, YTOJl MEXY INIOCKOCTSMH, PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE MEX]Y MPSMBIMH, PACCTOSTHUE MEXKTY
IUTOCKOCTSIMHU; YMEHHE UCIIOJIb30BaTh MPH PEIICHUH 33a]1a4 U3yYCHHbIE (DaKThI
Y TEOpPEMBI IUTAHUMETPHUH; YMEHHE OLIEHUBATh pa3Mephbl 00bEKTOB
OKPY’KaIOIIIEro MUpa; CTPOUTh MaTEMaTHUYECKUE MOJIETH C IIOMOIIBIO
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TCOMETPHUICCKUX MMOHATUH U BCJIIMYMH, p€IIaTh CBA3AHHBIC C HUMU
IMPAKTUYCCKHUEC 3a/1a4n

YMeHue ornepupoBaTh MOHATHAMU: TUIOIAAb GUTYPBI, 00BEM (QUTYDHI,
MHOT'OTPaHHUK, IPAaBIWILHBIII MHOTOIPaHHUK, CEYCHHE MHOTOTPAaHHUKA, KYO,
napaiesienure 1, mpu3Ma, nupamuia, Gurypa u oBepXHOCTh BPAILCHUS,
IWIHHIP, KOHYC, I1ap, cdepa, IIoaas chepsl, oAb MOBEPXHOCTH
MUPaMUIbI, IPU3MBI, KOHYCA, HIWIMHIPA, 00bEM KyOa, IPSIMOYTOJIBHOTO
napaJulesenure/a, TMPaMu/Ibl, TPU3MBbI, IIMHIPA, KOHYCa, I1apa, pa3BEpTKa
MOBEPXHOCTH, CEYCHHUSI KOHYCA U IIIIIMH/IpA, apalIeIbHbIe OCH WU
OCHOBAHMIO, CEYCHHUE IIapa, INIOCKOCTh, Kacaromasics cepsl, ITHHIPA,
KOHYCa; YMEHHE CTPOUTH CEYCHHE MHOTOIpaHHHKA, U300paXkaTh
MHOTOTPaHHHKH, (PUTYPHI U TIOBEPXHOCTH BPALICHUS, UX CEYCHUS, B TOM
YHCIIe ¢ TIOMOIIBIO SJIEKTPOHHBIX CPEACTB; YMEHUE IIPUMEHSTH CBOWCTBA
TeOMETPUYECKUX (PUTYpP, CAMOCTOATENFHO (POPMYITHUPOBATH ONPEICICHHS
n3ydaeMbIX (pUTyp, BBIIBUTATH TUIIOTE3bI O CBOMCTBAX M MPHU3HAKAX
reOMEeTPUYECKUX (HUTyp, 0OOCHOBBIBATH WIIM ONPOBEPraTh UX; yMEHUE
MPOBOJIUTH KJIacCH(PHUKALNIO GUTYP TIO PA3TUYHBIM [TPU3HAKAM, BBITOTHATH
HEOOXOJMMBIE JIOTIOJIHUTEIIbHBIE TOCTPOCHUS
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YMeHue onepupoBaTh MOHATUSMU: ABHKEHUE B IPOCTPAHCTBE,
MapajuIeNbHbIA MEPEeHOC, CHMMETPHS Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, ITpeoOpazoBanue Noao0us, MoJo0HbIe (GUTYPBI; YMEHHE
pacro3HaBaTh paBHbIC U MOI0OHBIE PUTYPHI, B TOM YHCIIE B IPUPOJIC,
HCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh TEOMETPUUECKUE OTHOIICHHUS TTPH
pENICHNH 33]1a9; HaXOIUTh T€OMETPUICCKIE BEITUIHHBI (JTHHA, yTOJI,
Ioaab, 006EM) MPH PEIIeHUH 33]1a4 U3 IPYTHX y4EeOHBIX MPEAMETOB U U3
peaTbHOH JKU3HH, YMEHHUE BBIYUCIIATH TCOMETPUUYSCKIE BETMUNHBI (JTMHA,
YT, TUIOIIA b, 00BEM, MJIOMIAAb TOBEPXHOCTH ), UCTIONb3Yys U3YUCHHbBIE
(hOpMyJIBI © METOIBI, B TOM YHCJIC: TUIOIIA]h IIOBEPXHOCTH MAPAMUIBI,
MIPU3MBI, KOHYCa, IWIHHIPA, oAb chepsl; 00bEM KyOa, MPSIMOYTOIEHOTO
napauieNIeuIe 1a, MMPaMuIbl, IPU3MBI, IIWJIMH]IPA, KOHYCA, Iapa; yMEHUE
HAXOJUTh OTHOIIIEHHE 00BEMOB MOAOOHBIX HUTYP
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YMeHue onepupoBaTh MOHATUSIMU: TPSIMOYTOJIbHASI CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAUHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA YHCIIO0, PA3JIOKEHHE BEKTOpa 1o Oa3ucy,
CKaJISIPHOE MPOU3BEACHUE, BEKTOPHOE MTPOU3BENICHUE, YTOJI MEXKY
BEKTOPAaMH, YMEHHE UCIIOIb30BaTh BEKTOPHBIA M KOOPIUHATHBIA METOJ JIJIs
pelIeHrs TeOMETPUUECKUX 3aa4 U 3a7a4 APYTUX YIeOHBIX TPEIMETOB
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YMeHue BIOMpaTh MOAXOAIINN METOJT JJIsl PEIIeHUs 33/1a4H; TIOHUMaHHe
3HAYUMOCTH MaTEMAaTUKHU B U3yYEHUH MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SBJICHUI; YMEHHUE PACIIO3HABATH IIPOSBICHUE 3aKOHOB
MaTE€MAaTHKHU B UCKYCCTBE, YMEHHE TPUBOAUTH IPUMEPBI MAaTEMAaTHIECKHAX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH

ITepedennb 371eMeHTOB coep:kaHusl, NpoBepsieMbIx Ha EI'D nmo marematunke

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Kon
1 Yucna v BBIYKCICHUS
11 HatypanbHble u nensle yncia. [Ipu3Haku JeNMMOCTH LEIBIX YUCEI
19 Panyonanehele yncna. OOBIKHOBEHHBIE U AECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
MEPUOANYECKHE POOH
13 Apudmernueckuit KOpeHb HATYPaJIbHOM CTeneHu. JlefcTBHS ¢ apupMeTHIECKIMU KOPHIMHU

HaTypaJbHOM CTETIEHU




CreneHp ¢ OCJIbIM II0Ka3aTCJICEM. CreneHn ¢ palrOHAJIBHBIM II0Ka3aTCJIEM. CBolicTBa

1.4
CTETICHU
15 Cunyc, KOCMHYC W TaHT€HC YMCIIOBOT'O apryMEHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HATYpaJIbHBIC JTOTAPU(BMBI
JeiictButenpupie yncna. Apudmernyeckue ornepanuu ¢ ACHCTBUTEIbHBIMU YHCIAMHU.
1.7 [IpubnuxEHHbIE BBHIYMCICHUS, IPAaBWJIA OKPYIJIEHUS, NPUKHAKA U OLEHKA pe3yJibTaTra
BBIYHCIICHUN
1.8 [IpeoOpazoBanue BhIpaXKEeHUN
1.9 Kommuiekcubie uncna
2 YpaBHEeHMs U HEpaBEHCTBA
2.1 Lenble 1 1poOHO-paliiOHaIbHbIE YPABHEHUS
2.2 WppannonaibHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHS
2.4 [TokazarenbHbIe U TOTapu(MUUIECKIE YPaBHEHUS
2.5 L{enbie 1 IPOOHO-palIMOHATILHBIC HEPABCHCTBA
2.6 HppanronanbHple HEPABEHCTBA
2.7 [TokazarenbHbIE U TOorapuPMUUIECKHE HEPABECHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu
211 Matpuia cuctemsl IMHEWHBIX ypaBHeHUN. OnpeaenuTenb MaTpULIbl
3 @yHKIMH U TpaduKu
31 @yHKkuMs, cnocoos! 3ananus GyHkuuu. ['padux dynkuuu. BzaumHo oOpaTHble QYHKIMH.
YérHble u HeuéTHbIe pyHKUUU. [Iepuoanueckue GyHKINN
OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hynu ¢ynkuuu. [IpomexyTku
3.2 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMYMBI U MUHUMYMBI
¢ynkuuu. Hanbonblee 1 HauMeHblee 3HaueHNe (QYHKIIMK Ha IPOMEXKYTKE
33 CreneHHass (yHKIUS C HaTypaJbHBIM M LeJNbIM Moka3areneM. EE cBoiictBa u rpaduk.
CgoiicTBa 1 rpaduk KOpHs N-0if CTETICHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokaszarenpHas u norapudmudeckas GyHKIIUU, UX CBOMCTBA U rpaduKu
36 Touku pazpbiBa. ACUMITOTHI rpagukoB GyHKuid. CBONCTBA (YHKIIHA, HEMPEPHIBHBIX HA
OTpe3Ke
3.7 ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN
3.8 Apudmerndeckast 1 reoMeTpuIecKkast mporpeccu. @opmyIna CII0KHBIX TPOIIEHTOB
4 Hayana maTemaTnueckoro aHanmsa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIe FIeMEHTAPHBIX (PYHKIUI
49 [IpumeHeHne NpoU3BOJHON K MCCIEIOBAHUIO (PYHKIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenne HauboIb111ero 1 HaMMEHbIIEro 3Ha4eHus PYHKIIUY Ha OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHokecTBa 1 JIOTHKA
5.1 MHoOkecTBO, onepanuu HaJ MHOXecTBaMu. [luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Kombunatopuka




7 I'eomerpus

7.1

@urypsl Ha MIOCKOCTH

7.2 [IpsiMbI€ ¥ TIIOCKOCTH B ITPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEPXHOCTH BpALIEHUS
7.5 Koopaunatsl 1 BEKTOpBI
TemaTuuyeckoe MJIAHKPOBaHUE
10-i kJi1ace
KoanuecTBo 4acoB yieKTpOoHHbIE (I (POBLIE
Ne Haumenopanue 06pa3OII)SaTeJILH(LHIe (gz)cypcsz
/n | PA3ACIO0B H TEM Beero | KOHTPOBHbIE | TIpaKTHecKue
HpOrpamMmbI paGoThI paGoThbI
Biesientie 5 I'eomerpus. 10 xnacc,
1 10 000
CTEPEOMETPHUIO
«IKnacey»
Tpenaxep «Ob6mako
[TpsiMble 1 MIOCKOCTH SHAHMI
B IIPOCTPAHCTBE. )
2 PocTp 12 1 Marematuka. 10 kiacc,
ITapamiensHOCT 000
MPSAMBIX U TIOCKOCTEHN
«Dusnukon J1ady
Tpenaxep «Ob6mako
3HAHUNY.
[lepneHAUKYISIPHOCTH
" arematuka. 10 kiacc
3 I SII)MI)IXHI/I H}J]'IOCI;OCTGI/I 12 M 10 ’
p 000
«DuznukoH J1ady
Yrael Mmexnay I'eomerpus. 10 kiacc,
4 | mpsIMBIMHU U 10 1 000
IUIOCKOCTSIMU «IKnacey
I'eomerpus. 10 xnacc,
5 | MHoOrorpaHHukH 11 1 000
«IKnacey»
Tpenaxep «Ob6mako
3HAHUNY.
O0BeMEBI
6 S — 9 1 Marematuka. 10 x1acc,
p 000
«DusznkoH J1ady
Tpenaxep «Obnaxo
3HAHUN.
IToBTOpEHME: ceueHus,
7 4 1 Martematuka. 10 kaacc,
pPacCTOSHUS U YTIIbI 000

«Dusznkon J1ady




OBIIEE KOJIMYECTBO

YACOB I1O 68 5 0
[TPOI'PAMME
11-i kyace
HanMeHoBamme KoumnuecTBo yacos DJiIeKTPpOHHBIE (HU(POBbBIE)
Ne o0pa3oBaTejbHbIE pecypchl
n/n | PA3ACIO0B H TEM Beero | KOHTPoabHbIE | TIpakTHecKue
porpaMmel padoThI padoThI
Tpenaxep
«O0mako 3HaHUY.
1 Tena BparnieHus 12 Maremaruka.
11 xmacc, OOO
«DPu3ukon J1ab»
Tpenaxep
«O0nako 3HaHUN Y.
2 O0BeMEI Ten 5 1 Maremaruka.
11 xmacc, OOO
«Du3ukon J1ab»
Bexrops! n I'eomerpus. 11 knacc,
3 KOOPJIMHATHI B 10 1 000
MIPOCTPAHCTBE «SKmace»
IloBTOpEHME, Tpenaiep .
oGobIIeRHE «O0mako 3HaHUIY.
4 CHCTEMATIL ;1 st 7 1 Maremartnxa.
3HaHjH71 3an 11 xnacc, OO0
«Duzukon Jlab»
OBILIEE KOJIMYECTBO
YACOB I1O 34 3 0

I[TPOI'PAMME
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