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1 MACIIOPT PABOYEM ITIPOT'PAMMbBI YUEBHOI'O ITPEJIMETA
MATEMATHKA

1.1 ObaacTb NpUMeHEHHUS NMPOTrPaAMMBbI

Peanuzamus cpemnero o6miero oOpazoBanus B mpenenax OIT CIIO mo
mporpaMme TOJTOTOBKH CHEIHAIMCTOB CPEAHETO 3BEHA 110 CHEIUATbHOCTU
38.02.03 OnepaunoHHass JEATENbHOCTh B JIOTUCTHUKE B COOTBETCTBUM C
dI'OC CIIO no cnemmanpHocT 38.02.03 OnepanmoHHasi AEATEIbHOCTh B
jgoructuke ¢ ydyetom TpeboBanuit PI'OC cpemnero oOuiero o0Opa3oBaHus,
yTBEpXKJAEeHHOro npukazom MunoOpHayku Poccum ot 17.05.2012 1. Ne 413, ¢
M3MEHEHUSIMU, BHECEHHBIMH IIPHKa30M MUHHUCTEpCTBA NpocBelienus Poccuiickoi
®deneparuu ot 12 aBrycta 2022 r. Ne732 u ot 27 aexabps 2023 r. Nel028, u
dbenepanpHOll 00pa3oBaTEIbHONM MPOTPaMMbl CpeHEro oO0Iero oOpa3oBaHUs,

YTBEPXKIAECHHOM Npuka3oM MuHuncrepersa npocsemenns Poccniickon denepannn
ot 18 mas 2023 r. Ne 371.

1.2 OO0mas xapakTepucTHKa y4eOHOro npeamMera
MaremaTnka

B osmoxy uudpoBoit TpaHchopmarumu  Bcex cdep  UEIOBEUECKOM
NESATEIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3
0a30BOM MaTeMaTHMYECKON TMOJArOTOBKU. Y>K€ B IIKOJIE MaTeMaThKa CIY>KUT
OTOPHBIM TPEIMETOM JII M3YYCHHS] CMEXHBIX NUCHUUIUIMH, a B JKU3HHU IOCIE
IIKOJIBI PEaIbHON HEOOXOAMMOCTBIO CTAHOBUTCS HEMPEPBIBHOE 00pa3zoBaHHE, YTO
TpeOyeT MOTHOIIEHHON 06a30BOM 00111€00pa30BaTEIbHON MOATOTOBKH, B TOM YHCIIC
U MaTeMaTU4ecKoi. DTO OOYCIOBIEHO TeM, YTO B HAIlM JHU PACTET YHUCIO
CHEIHMAIbHOCTEH, CBSI3aHHBIX C HETIOCPEICTBEHHBIM MPUMEHEHUEM MAaTEMaTHKU: U
B cepe PKOHOMHUKHU, U B OU3HECE, U B TEXHOJIOTMYECKUX OOJACTAX, U JaXe B
rYMaHUTApHBIX cdepax. Takum o00pa3oM, Kpyr oOydaromuxcs, s KOTOPBIX
MaTeMaTHuKa CTAHOBUTCS 3HAYMMBIM MPEMETOM, CYIIECTBEHHO PaCIIUPSIETCS.

[IpakTryeckasi TMOJE3HOCTh MaTEeMaTUKU OOYCJIOBJI€HA TeM, 4TO €&
OpeAMETOM  SBISIIOTCA  (DyHIaMEHTajdbHble  CTPYKTYpbl  HAlIero  MuUpa:
POCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBbIE OTHOUIEHUS OT MPOCTEHIINX,
YCBAaMBAEMbIX B HEMOCPEACTBEHHOM  OIBITE, [0 JOCTaTOYHO CIIOKHBIX,
HEOOXOUMBIX JIJISl pa3BUTHS HAYYHBIX U TEXHOJIOTHYECKHUX UaeH. be3 KOHKpeTHBIX
MaTeMaTHYECKUX 3HAHUM 3aTpyJHEHO MOHMMAHHWE MPUHLUIIOB YCTPOMCTBA U
UCIIONIb30BAaHUSI  COBPEMEHHOW TEXHUKM, BOCIPHUATHE U  HHTEpIpeTanus
pa3HOOOpa3HOM COLMAIbHOW, 3KOHOMHUYECKOW, MOJUTHYECKOH HH(pOpMAIH,
Manodp(eKTUBHA TOBCEJHEBHAs IMpakTHYecKas JesATeNbHOCTh. Kaxmomy
YeJIOBEKY B CBOEH KM3HU MPUXOAUTCS BBINOIHATH JOCTATOYHO CIIOKHBIE PAcUEThl
U COCTaBJISITh HECIIOKHBIE AJITOPUTMBI, HAXOJIUTh HYX HbIE (DOPMYJIbI U IPUMEHSTh
UX, BIAJETh MPAKTUYECKUMU TpUEMAMU TEOMETPUUYECKUX H3MEPEHHH U
NOCTPOEHUH, YUTaTh HHGOPMAIIUIO, TPEICTABICHHYIO B BUY TaOIUII, AUArpaMM U



rpauKoB, *UTh B YCIOBHUSIX HEOMPENEIEHHOCTH U IMOHUMATh BEPOSTHOCTHBIN
XapakTep CIy4yalHbIX COOBITUM.

OAHOBpEMEHHO C pacuMpeHueM cdep NpUMEHEHUs MaTeMaTHUKd B
COBpPEMEHHOM 001IeCTBE BCE O0siee BaXKHBIM CTAHOBUTCS MAaTEMaTUYECKUM CTHIIb
MBIIJICHUS, TPOSBISIOMIMNACA B ONpEAENEHHBIX YMCTBEHHBIX HaBbIKax. B
poliecce M3y4YeHUs: MaTeMaTUKU B apceHal NPUEMOB U METOJIOB MBIILIECHUS
YyeJloBeKa €CTECTBEHHBIM O0pa3oM BKJIIOYAIOTCS HMHIAYKUUS W JEAyKUUs,
0o000IIeHne ¥  KOHKpeTH3alus, aHaliu3 ¢ CHHTE3, KiIaccuukauus u
cuctemarusanus, adctparupoBaHue u aHajorus. OOBEKThI MaTeMaTHYECKHX
YMO3aKJIIOUEHHU, TMpaBuUja UX KOHCTPYUPOBAHHUS PACKPBIBAIOT MEXaHU3M
JIOTHYECKHX TMOCTPOEHUH, CIMOCOOCTBYIOT BBIpaOOTKE yMeHHs (HOpPMYIHpPOBATh,
000OCHOBBIBAaTh M JOKa3bIBaTh CYKJIEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE
MBILUICHHE. MaTemMaTuke NpPUHAUIKUT BeAyllas poiab B (OPMHUPOBAHUU
AITOPUTMUYECKOW KOMITOHEHThI MBIIIJIEHUS U BOCIIUTAHUU YMEHUN JeHCTBOBATh
N0 3a/JIaHHBIM AJITOPUTMaM, COBEPIICHCTBOBaTh M3BECTHBIE M KOHCTPYMPOBATH
HOBbIe. B mporiecce pemieHus 3aady — OCHOBHOM Y4YeOHOW AESATENbHOCTH Ha
ypoKax MaTeMaTUKU — pPa3BUBAIOTCA TBOpPYECKAas W MPUKIATHAS CTOPOHBI
MBIIILJICHUS.

OOyueHue Marematuke AaET BO3MOXKHOCTh Pa3BUBATH Yy OOYYalOLIUXCS
TOYHYIO, pallMOHAIBHYIO U MH(DOPMATUBHYIO peyb, yMEHHE OTOMpaTh Haubosee
MOJIXO/ISIINE SI3bIKOBBIEC, CHMBOJIMUYECKHE, IpauuecKkue CpeacTBa A BhIPAXKEHUS
CYXKJIEHUI U HAIJISITHOTO UX MPEJICTABICHUS.

HeoOxomuMbpiM ~ KOMIOHEHTOM  OOIIEHl  KyJIbTypbl B  COBPEMEHHOM
TOJIKOBAaHWU  SBJIAETCA  OOIIee 3HAKOMCTBO C  METOJAaMHU  TO3HAHUSA
JNEUCTBUTEIBHOCTH, IPEACTABICHHE O MPEAMETE M METOJAE MAaTE€MaTHUKH, €ro
OTJIUYMSI OT METOJIOB €CTECTBEHHBIX M T'yYMaHUTApHBIX HayK, 00 OCOOEHHOCTSX
NPUMEHEHUsI MAaTEMAaTUKHU JJIsl PEIICHUs] HayYHBIX M MPUKIAIHBIX 3adad. Takum
o0pa3oM, MaTeMaTuyeckoe oOpa30BaHHE BHOCUT CBOM BKJIAJ B (OpMHpPOBAHUE
oO0111e KylIbTYphl YEJIOBEKA.

W3yyeHue MareMaTUKd CHOCOOCTBYET JCTETHYECKOMY BOCIHMTAHMIO
4yeJioBeKa, MOHUMAHMIO KPAacOThl M M3SIIECTBA MAaTEMATUYECKHX PACCYKICHUU,
BOCIIPUSTUIO TEOMETPUUYECKUX (POPM, YCBOCHUIO UJIEU CUMMETPUHU.

B cootBerctBun ¢ ®I'OC COO wmaremaTuka sBJIsS€TCS 0053aTelIbHBIM
IpeIMEeTOM Ha JaHHOM ypoBHE oOpaszoBanus. [IporpamMmoil mo maremartuke
peaycMaTpuBaeTCsa U3ydyeHne yu4eOHoro npeamera «MarteMaTtukay B paMKax TpEX
y4eOHBIX KYpCOB: «ANredOpa U Hauajla MaTEMaTUUYECKOTO aHanu3a», «['eomeTpus»,
«BeposTHOoCTF M craructukay. @DOpMHUpOBaHME  JIOTUYECKMX  YMEHUU
OCYLIECTBJISIETCA HAa MPOTSHKEHUM OJHOTO roja OOy4eHUsT Ha YPOBHE CPEIHErO
oOmiero o0pa3oBaHUs, a 3JEMEHTHl JIOTUKM BKIIOYAIOTCS B COJIEpP)KaHUE BCEX
HA3BaHHBIX BbIIIE YYEOHBIX KYPCOB.

VYyeOHublli Kypc «AnreObpa © Hayajga MaTeMaTHYECKOro aHaIM3a»
o0ecreuyrnBaeT WHCTPYMEHTaJIbHYIO 0a3y i M3Yy4YeHHS BCEX €CTECTBEHHO-
HAyYHbIX KypcOB, (opMuUpyeT JOru4eckoe U aOCTPAKTHOE MBIIICHUE
oOyyarouuxcsi Ha YpOBHE, HEOOXOAMMOM JJii OCBOEHHUS YYEOHBIX KYypCOB
uH(pOpMATUKU, OOIIECTBO3HAHUS, HCTOPHUH, CIOBECHOCTU. B pamkax ydeOHOro
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Kypca «Aarebpa W HayaJa MaTeMaTHYEeCKOro aHauu3a» oOydarommuecs
OBJIAJICBAIOT  YHUBEPCAJIBHBIM  S3BIKOM  COBPEMEHHOW  HAyKH, KOTopas
dbopMyIUpyeT CBOH JOCTIKEHUSI B MAaTEMaTUIECKON Gopme.

Y4eOHbIil Kypc anreOpsl M Ha4all MaTEeMaTHYECKOTO aHAIM3a 3aKJIabIBaeT
OCHOBY JUISl YCIICITHOTO OBJAJCHUS 3aKOHAMH (U3HKH, XUMHH, OHOJIOTHH,
NOHMMAaHUS OCHOBHBIX TEHACHIMHA JKOHOMHUKH U OOIIECTBEHHON >KW3HH,
MO3BOJIAIET OPHEHTHUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX MU KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIOJB30BaTh WX B MOBCEAHEBHOW >Xu3HU. OBNajeHHe
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMH MaTEMaTHUYECKUMU KOHCTPYKIHUSMU
pa3BUBAaeT YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTD
YTBEPXKACHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3AIMIO, abCTparupoBaHue u
aHaJIOTHI0, (OPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIILICHHE. B Xone u3yueHus
anreOppl W HauaJdl MaTeMaTHYEeCKOrOo aHalW3a Ha YPOBHE CpEIHEro OOIIero
o0Opa3oBaHMs 00y4arONIHeCs MOTYYar0T HOBBIN OIBIT PEIICHUS MTPUKIAIHBIX 3a1a4,
CaMOCTOSITEIILHOTO MOCTPOCHHSI MaTEMaTHUECKUX MOJENICH pealbHBIX CUTYallui U
UHTEPIPETAllUd  TOJNYYCHHBIX  pPEIICHWH, 3HAKOMATCS C  MpPUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TpHpOJe, HAayKe W B HCKYCCTBE, C
BBITAIOIIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHU U UX aBTOPAMH.

Y4eOHbIii Kypc anreOpbl M HadaJl MaTeMaTHYeCKOTro aHaimu3a oOmamaer
3HAYUTENBHBIM BOCIIUTATEBHBIM MMOTEHIIMAIOM, KOTOPBIA pealu3yeTcsl Kak yepes
y4eOHBIT Marepual, CIIOCOOCTBYIOIIUN (hopMHUpOBaHHIO Hay4YHOTO
MHUPOBO33pEHUS, TaK U Yepe3 crnerupuky ydeOHOH esTeNbHOCTH, TpeOyromen
CaMOCTOSITEIbHOCTH, aKKYPAaTHOCTH, MPOIOJKUTEIHON KOHIIEHTPAllMU BHUMAHUS
¥ OTBETCTBEHHOCTH 3 MOJIYyYE€HHBIN pe3ynbTar.

B ocHoBe Meroauku oOydeHHs anredpe M HadajgaM MaTeMaTH4YeCKOTrO
aHaJn3a JICKUT ACSITETbHOCTHBIN NMPUHIUI 00yUYeHHUS.

B crpykType mporpammbl mo airedpe W HayajaM aHain3a BBIICISIOTCS
CIIEYIOIINE CONEPIKATEIhbHO-METOUYECKHE THHUH: «Yuciaa W BBIYUCICHHS,
«Dyakiuu u - rpadukmy, «YpaBHEHHMS W HepaBeHCTBa», «Hagama
MaTeMaTHYeCKOro aHanm3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIC
COJZIepKaTeIbHO-METOUUECKIE JIMHUU M3Yy4aloTCs Ha MPOTSHKEHUH OJHOTO Troja
o0yueHUs Ha YpOBHE cpeaHero ooOImero oobpasoBaHus. JlaHHBIM y4eOHBINM Kypc
SIBIIIETCSL HMHTETPAaTUBHBIM, OOBEAMHASI B ce0e cojepKaHUEe HECKOIbKUX
MaTeMaTHUYeCKUX AUCLUHUILUIMH: anredpa, TPUTOHOMETPHS], MaTeMaTUYECKUI aHaIIn3,
TEOpUsT MHOXeCTB H  jApyrue. OOyyaromyecss OBJIAJAEBAIOT  LIUPOKUM
MaTeMaTHYeCKUM anmnapaToM, Yy HHUX TIOCIEA0BaTENbHO (QOpMUpPYETCS U
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MAaTeMAaTUYECKyI0 MOJENIb peaJbHOU
CUTYyalluu, IPUMEHATh 3HAHUS, MTOJIyY€HHbIE B yUeOHOM Kypce «Anredpa u Havana
MaTEeMaTHYECKOTrO aHaIM3ay, JIsl PELICHUS] CaMOCTOSTENbHO CHOPMYITHMPOBAHHON
MaTeMaTHYECKOH 3a7auu, a 3aTeM HHTEPIPETUPOBATH TOTYUSHHBIN pe3ysbTar.

Conep:kaTejibHO-MeTOAUYecKass JuUHUSA «Yucaa W BbIYHCIEHUSD»
3aBepmiaeT (OPMUPOBAHME HABBIKOB HCIIOJIB30BAHUS JIEHCTBUTEIBHBIX YHCET,
KOTOpOo€ OBbLJI0 HAa4aTo Ha YpOBHE OCHOBHOTO o0Imiero obpaszoBanus. Ha ypoBHe
cpeaHero ooOimiero oOpa3oBaHusi 0co00€ BHUMaHHUE YJesercs (POpMHUPOBAHUIO
NPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONMIMX B CeOS HCIIONB30BAHHE
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pa3nuuHbiX (GOpM 3alKCH  JEUCTBUTEIBHOIO YHCIA, YMEHHE PpalMOHAIBHO
BBIMIOJIHATh JEUCTBUS C HUMH, J€JaTb IPUKUIKY, OLEHUBAThb pe3yibTar.
OOyuaromyecs NOAY4YarOT HABBIKM NPUONMKEHHBIX BBIYUCIEHUMN, BBIIIOJHEHUS
JNEHCTBUIM C YKciIaMM, 3alMCAHHBIMM B CTaHAApTHOM (opMe, HCHOJIb30BaHUs
MaTEMaTHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BbIPAKEHUH.

Conep:xatejibHasi JTUHUS «YPaBHEHUS] U HEPABEHCTBA» pealM3yeTcs Ha
OPOTSDKEHMM BCETO OOY4YEHMsI HAa YpOBHE CpeaHero oOmiero o0pa3oBaHus,
MOCKOJIBKY B KaXIOM pasleie MporpaMMbl  MPEAYCMOTPEHO  peIIeHHE
COOTBETCTBYIOIIUX 3anad. OOydaromuecs OBJaJEBAIOT PA3IUYHBIMU METOJAMU
pelieHusT  IENbIX,  pPalUOHAIbHBIX,  HPpAIMOHAIBHBIX,  IOKa3aTeJIbHBIX,
Jgorapu(pMUUECKUX U TPUTOHOMETPUUECKHUX YPaBHEHHM, HEPABEHCTB U UX CHCTEM.
[TomyueHHble yMEHUSI MCHOJB3YIOTCSA MPH HCCIEAOBAHMUA (PYHKIMNA C MOMOIIBIO
IIPOM3BOJHOMN, PEIICHUH MPUKIAIHBIX 337a4 U 33]1a4 Ha HaXO0XKICHHE HanOOJIbIINX
Y HaUMEHbLINX 3HaueHUN QyHKuuu. /[aHHas copepaTesbHas JIMHUS BKIIOYAET B
cedst Takke (OpMHPOBAHME YMEHHM BBINOJIHATH pacuéTel 1O (opMyliam,
npeoOpa3oBaHus LEJbIX, paloHaIbHbIX, UppalOHAIbHBIX u
TPUTOHOMETPUUECKUX BBIPAKEHUH, a TAK)KE BBIPAKEHUM, COAEPKAIIMX CTEIIEHU U
agorapumbl. B Xxoxe wu3yueHus anreOpamdyeckoro Marepuaia MpPOUCXOIUT
JaJbHENIIee Pa3BUTUE  ANTOPUTMUYECKOTO U aOCTPAKTHOIO  MBILUICHHUS
oOyyaromuxcsi, GOPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PacCyXIAEHHH, paboThl ¢
CHUMBOJIBHBIMH (hopMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B
BUJIC PABEHCTB M HEpaBEHCTB. AnreOpa npeanaraet 3p(eKTUBHbIE HHCTPYMEHTHI
JUIS  pelIeHUs] TPAKTUYECKUX U EeCTECTBEHHO-HAYYHBIX 3a/ay, HarJsiagHO
JIEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CoaepixarejibHO-MeTOAUYEeCKAs] JUHUA «DPYHKIUM U Tpapukm» TECHO
NEeperyieTaeTcs ¢ APYTMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJNbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIEA0BATEIbHOCTh U3YUEHHUS MaTepuana. M3yuenue creneHHou,
[O0Ka3aTeNbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMM, UX CBOWCTB
U rpaduKoOB, UCIOJIb30BaHUE (PYHKUMH IS pelIeHUs 3a7ad U3 JpYrux y4eOHbIX
IPEIMETOB U PEAIbHOM JKU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHAIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0nbllIOE BHUMaHME
ynensiercs: (popMHpPOBaHUIO YMEHHUS BbIpaKaTh (OpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMHU, MCCIEAOBATh IMOJYYEHHbIE (PYHKIMH, CTPOUTH HUX
rpadguku. MaTtepuan coaep)KaTelbHON JIMHWW HAIleJeH Ha pa3BUTHE YMEHHH WU
HABBIKOB, TMO3BOJISIIOIIMX BBIpAXKaTh 3aBUCUMOCTH MEXIy BEIUYMHAMU B
pasznuuHOil (opme: aHanuTUUYECKOH, Tpaduueckoil u cnoBecHoil. M3ydenue
MaTepuaia crmocoOCTBYET Pa3BUTHIO AITOPUTMHUUECKOTO MBIIIJICHUS], CTIOCOOHOCTH
K 0000IEHUIO ¥ KOHKPETU3AIUH, HCTIOJI30BAHUIO aHATIOTHH.

Coaepxareabnass JuHusi «Havana martemaTuueckoro aHajau3za»
IO3BOJIAET CYLIECTBEHHO pACHIMPUTh KpPYyr KaK MaTeMaTU4ecKuX, TaK U
OPUKIAJHBIX 3aja4, JOCTYNHBIX OOy4yaroUIMMCsi, Yy KOTOPBIX HOSIBIISETCA
BO3MOXXHOCTb HCCJIENOBAaTh M CTPOUTh Trpapuku (QYHKIUH, ONpenenirTh HX
HauOoNIbIINE U HAUMEHBIINE 3HAYEHUs, BBIYUCIATH IUIOW@AAN (GUryp m oObEMBI
TE€J, HAXOAUTb CKOPOCTM M YyCKOpeHus npoueccoB. CozaepxaTeinbHas JHWHUA
OTKpPBIBAE€T HOBBIE BO3MOXXKHOCTH IIOCTPOEHHUS MaTEMaTHYECKUX MoJenen

5



peallbHbIX CHUTYyAallMil, HAX0K/IEHUSI HAWIYYIIETr0 PElICHUS B MPHUKIAIHBIX, B TOM
YHUCJI€  COIMAIbHO-d)KOHOMUYECKHX, 3a/Jadax. 3HAKOMCTBO C  OCHOBaMH
MaTEMaTUYECKOr0 aHaju3a CrocoOCTBYET Pa3BUTHUIO aOCTPAKTHOro, (hopmanbHO-
JIOTUYECKOTO U KPEATUBHOT'O MbIIUICHHS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBJIICHHS 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U UcKyccTBe. OOyyatouuecs
Y3HAIOT O BBIJIAIOIIUXCS PE3yJIbTaTax, MOJTYYEHHBIX B XOJ€ PA3BUTUSI MaTeMaTUKU
KaK HayKH, U UX aBTOpax.

CoaepikaTesibHO-MeTOAUYeCKasA JUHUA «MHOXKecTBA W JIOTHKa» B
OCHOBHOM IIOCBSIIEHA 3JIEMEHTaM TEOPUU MHOKECTB. TeopeTHKO-MHOKECTBEHHBIE
NPECTaBICHNUS MPOHU3BIBAIOT BECh KypC HIKOJBHON MaTeMaTHKW M MpejararoT
Haubosee YHUBEPCATbHBINA A3BIK, 0ObEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
NPUJIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MATEeMATUYECKUE AMCLMILIUHBI B €IUHOE
nenoe. BaXkHO JaTh BO3MOXHOCTH O0OydYaroIIeMycsi TOHHUMAaTh TEOPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MaTeMaTUKH M MCIOJIb30BaTh €ro s
BBIPQKEHUSI CBOUX MBICIIEH.

B yueOGHOM Kkypce «Anrebpa M Hayajla MAaTeMaTHYE€CKOrOo aHalIu3a»
NPUCYTCTBYIOT TakK€ OCHOBBI MAaT€MAaTHYE€CKOrO MOJEIMPOBaHUs, KOTOpbIE
NpU3BaHbl CPOPMUPOBATH HABBIKM IMOCTPOCHUSI MOJENEH peabHbIX CHUTYallUi,
UCCJIEIOBAHMS STUX MOJEJIEH C MOMOIIIbIO arnmapara ajiredpbl U MaTEMaTHYECKOTO
aHalIM3a W HWHTEPHpPETAlMM TMOJYyYEHHBIX pe3yJbTaTOB. 3aJlaHus BKJIIOYEHBI B
KaXKABIA M3 pa3fesioB MPOrpaMMbl, MOCKOJBKY BECh MaTepuan yuyeOHOro Kypca
IIMPOKO HCIHOJIb3YeTCs [UJIsl pelIeHHs NpUKIagHbIX 3axad. llpu permenun
peaslbHbIX MPAKTUYECKUX 3aJau OO0ydaroliuecs pa3BUBAIOT HAOIOJATEIbHOCTD,
yYMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh AaHAIOTHIO,
00001aTh U KOHKpPETH3UpOBaTh mpoliemy. JlesTenbHOCTh MO (OPMUPOBAHUIO
HABBIKOB PEIICHUS MPUKIIATHBIX 337a4 OPraHU3yeTCs B MPOLIECCE U3YYEHHUS BCEX
TeM yueOHOro Kypca «Anredpa u Hauyajla MAaTEMaTUYECKOTO aHaIN3ay.

NuauBuayaJbHbIi  NPOEKT MPEACTaBIseT Cco0oi 0cobyw  dopmy
OpraHu3alMK JESITeIbHOCTU oOyJaroumxcs (yueOHoe nuccineoBaHue Wik y4eOHbIN
MPOEKT), SBIsieTCA 0O0s3aTENbHBIM KOMIIOHEHTOM BCEX Yy4eOHBIX IUIAHOB, B
oOpazoBarenbHol opranuzanuu CIIO Ha 6a3e oCHOBHOTO 0O01Iero oOpa3oBaHus U
paccMaTpuBaeTcs Kak IMpoleaypa UTOTOBOM OLIEHKH JOCTUKEHUS IJIaHUPYEMBbIX
MPEIMETHBIX U METanpeIMEeTHbIX pe3ynbTaToB ocBoeHus COO.

BrinonHenne MHAMBUIYaIbHOTO MPOEKTAa M €ro 3alluTa 00sA3aTelbHbI AJIs
Kaxzaoro cryaenrta, ocpauBatomiero OIl CIIO nHa 06aze ocHOBHOro 00I1Iero
o0OpasoBaHws.

WuauBuayanbHbIE TPOEKT — 3TO paboTa, HampaBi€HHAas Ha peIIeHHE
aKTyaJbHOU TpoOsieMbl, COPMYIMPOBAHHON B BUJE psija 3a7ad, a pe3yibTaToM
3TON palOTHI ABJISETCS HAWIEHHBIA CIOCOO peleHus npoOaeMbl, KOTOPHIA HOCUT
MPaKTUYECKUNA XapaKTep U UMEET BaXKHOE MPUKIIAAHOE 3HAUCHHUE.

NuauBulyanbHBIA TPOEKT BBHIMOJHAETCS OOYyYarouMMCs CaMOCTOSATENbHO
(MHIMBUAYaJIbHO) B TE€YEHHE OJIHOTO Y4eOHOIo roja, ClelHalbHO OTBEJECHHOTO
y4eOHBIM IIJIAHOM, IOJ] PYKOBOJICTBOM IMpernojaBaTesisi Mo BbIOpAaHHON Teme B
paMkax yuyeOHOTro npeaMera MaTemaTuka, ¢ y4eTOM MOJIy4aeMOl CrelruaaIbHOCTH
38.02.03 OnepanmoHHasi JAEATENbHOCTh B JIOTUCTUKE. HHIUBUIyaIbHBIN
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OPOEKT JOJDKEH OBITh TMpPEACTaBICH B BHJE 3aBEPLICHHOTO Y4eOHOrO

UCCJIEIOBAHMS WIIM Pa3padOTaHHOIO MPOEKTa: MHPOPMAIMOHHOTO, TBOPUYECKOTO,

COIMAJIBHOTO, MPUKIIAAHOTO, WHHOBAIIMOHHOTO, KOHCTPYKTOPCKOTO,

UHKXEHEPHOTO.

Pe3ynbTaThl BRIMOIHEHUSI MHAMBUYAIBHOTO MIPOEKTA JOKHBI OTPAXKATh:

— c(OpMUPOBAHHOCTh HABBIKOB KOMMYHUKATHUBHOM, Y4eOHO-UCCIIEI0BATENbCKON
JESTEIIbHOCTH, KPUTHUYECKOTO MBIIIIJICHHS;

— CIIOCOOHOCTh K WHHOBALIMOHHOM, AHAJIMTUYECKOM, TBOPYECKOM,
UHTEJJICKTYaIbHOU e TEIbHOCTH;

— c(OpMUPOBAHHOCTh  HABBIKOB  TMPOEKTHOM  JIEATEIbHOCTH, a  TaKke
CaMOCTOSITEJIbHOT'O PUMEHEHUS MPUOOPETEHHBIX 3HAHUN U CTIOCOOOB JIEWCTBHIA
IpU pElICHUM Pa3JIMYHBIX 33]a4, UCIOJb3Ys 3HAHUSA OJHOTO MJIM HECKOJIbKUX
y4eOHBIX MPEAMETOB WM MPEAMETHBIX 00JacTEH;

— CIIOCOOHOCTH MOCTAaHOBKHU LIETIH W (POPMYIUPOBAHUS THUIIOTE3bI HCCIEAOBAHUA,
IUTAHUPOBaHUS PabOTHI, OTOOPA U MHTEPHIPETAIMN He0OX0uMOoM nH(pOpMaIuy,
CTPYKTYpUPOBAHHUS apryMEHTAllUd pE3yJbTaTOB HCCIEJOBAaHUS Ha OCHOBE
cOOpaHHBIX JaHHBIX, IPE3EHTAIIH PE3YIbTATOB.

Hns cnenuanbHoctr 38.02.03  OnepannoHHas AEATEIbHOCTh B JIOTHCTHUKE
IPOEKT MOKET OBITh: HCCIENOBATEIbCKUM, HWHPOPMALMOHHBIM, COLUAIBHO-
OPHUEHTUPOBAHHBIHN (COIMATLHBIN ), OU3HEC-TIPOEKT.

NudopmanuoHubiii  (MHPOPMANMOHHO-TIOUCKOBBIA) M COLMAJBHO-
OPUEHTHPOBAHHBIN MPOEKTHI — 3TO MPOEKTHI, B OCHOBE KOTOPBIX JIEXKUT COOP,
aHaJIM3 U MpeAcTaBieHre MHPOPMALIMK MO KaKOH-HUOY/Ib aKTyaJIbHOM COLIMAIIbHO-
3HaYUMOW TeMaruke. JlaHHBIE MPOEKTHl MPHU3BAaHBI HAYYUTh OO0YyYaIOUIMXCS
00BIBAaTh M aHATU3UPOBATH HHPOPMAIIHIO O KAKOM-THO0 OOBEKTE WM SIBJICHUU U
IpEenoiaraloT O3HAKOMJIEHHE YYAaCTHUKOB MPOEKTa ¢ cOOpaHHOW MH(OpMaLMei,
ee aHanu3 U 0000meHue (akToB, MpeaHA3HAYCHHBIX IS IIUPOKOW ayIUTOPHUU.
Takue NPOEKTHI MOTYT HHTETPUPOBATHCS B HCCIENOBATENbCKME M CTaTh HX
oprannyHoM uactpio. [IpoekTel 3TOro Tuma TPeOyIOT XOPOLIO MNPOAYMaHHOU
CTPYKTYpbI, BO3MOXHOCTU CHUCTEMATUYECKOM KOPPEKIUH MO XOAYy padOThl Han
POEKTOM.

Pesynbrarom uHGOPMAIIMOHHBIX MPOEKTOB MOTYT OBITH MPE3EHTALNH,
JOKJIaja, MyOJuKanuu, oOpa3oBaTelbHOE COOBITHE, COLMAIBHOE MEPOINpUATHE
(akmmst).

busznec-npoekT (NpeANpPUHUMATEILCKHI) — TpeaAcTaBiIsieT Cco0oit
pa3paboTKy Ou3Hec-IJIaHa MPEANpPUSITHS, 3aIyCK KOHKPETHOrO OH3HEeC-IPOEeKTa,
COOCTBEHHOTO aena, CIOCOOCTBYET (bopMUPOBaHUIO HaBBIKOB
IpeINPUHUMATEIBCKON NeSATEIbHOCTH.

HccnenoBarenbekuii MpoekT TpeOyeT XOPOIIO MPOAYMAaHHOW CTPYKTYPHI,
4eTKO C(HOPMYIUPOBAHHON MPOOJIEMbI, 0003HAYCHUS IIENH, 3a7a4, 000CHOBAHUS
aKTyaJbHOCTH TEMbl H TMpEeAMeTa MCCIEAOBAHUS, MPOAYMAHHBIX METOJIOB
UCCIIEIOBaHMs,  OOO3HAYEHUS  MCTOYHHKOB  HMH(POpPMAIMH,  O0XHIAEMBIX
pe3ynbTaToB.

HccnenoBarenbCkuil MPOEKT JIOJDKEH ObITh MOJYMHEH JIOTUKE IMYCTh
HEOOJIBIIIOTO, HO HCCIENOBaHUS W HUMETb CTPYKTYpPY, HPHUOIMKEHHO WU
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MOJIHOCTHIO COBIAJAIONIYI0 C TOJJIMHHBIM HAay4YHBIM HccieaoBanueMm. llenb
UCCIIEIOBATENILCKOTO MPOCKTa JOJKHA OBITh SICHOW, aKTyaJbHOW, TOCTHKUMOWM,
U3MEPUMOI, COTTIACOBAHHOM M YYUTHIBaTh 0COOEHHOCTH TpoekTa. [1o 3aBeprieHnn
UCCIICIOBATENILCKOTO  TMpOoeKTa  oOydarommecs  OQOPMIISIOT — PE3yJIbTaThl,
GopMymUpYIOT BBIBOABI W 0003HAYAIOT TPOOJNEMBI IS JATbHEHIIHNX
HUCCIIeI0OBaHUMH.

PesynpTaToM mccienoBaTeabCKOTO MPOEKTa MOTYT OBITh: HAyYHBIN TOKIA/,
pedepar, OykieT, Oportopa, u T.1I.



Coaep:xanue yueOHOro Kypca
«AJredpa ¥ Ha4YaJIa MATEMAaTHYECKOT0 AHAJIHU32»

Yucna u sbiyucienus.

Paunonansubie unciia. OOBIKHOBEHHbIE U JIECSITHUYHBIE JIPOOH, MPOLIEHTHI,
OecKOHEeUHble  mepuoAudeckue Japodu. ApudpMmeTruyeckue  omepauud C
palMoOHANIbHBIMUA YHCIIAMU, TPE0Opa30BaHMs YUCIIOBBIX BhIpakeHui. [Ipumenenue
Ipo0el U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/a4 U3 Pa3IMYHBIX OTpaciien
3HaHUU U peaJbHOW Xn3HU. HaTypanbHble n nensie uncina. [Ipusnaku nenmmoctu
L[EJIBIX YUCEIL.

JlericTBuTenbHble 4Yucla. PanuoHanbHbIE W MppalHOHANBHBIE YHCIIA.
Apudmernueckre omepandd ¢ JIEWCTBUTEIbHBIMU Yuciaamu. [IpubmmxEHHbIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS, PUKUJIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHHM.

Cremenp ¢ 1eneiM  mokazateneMm. CraHgaptHas ¢Gopma  3amucH
NeUCTBUTENbHOTO uucna. HMcemonb3oBanue moaxonsied  (GopMbl  3alucu
JNEUCTBUTEIBHBIX YHUCEN [JI PEIICHUS NPaKTHUYECKUX 3aJad W NPEACTaBICHUS
naHHbIX. CTeneHb ¢ paluoHalbHbIM NTOKa3aTeneM. CBOMCTBA CTENIEHMU.

ApudmeTrnueckuii  KOpeHb  HaTypaibHOW  cremeHu. JledcTBus ¢
apu(pMETUYECKUMU KOPHSIMU HAaTypaJIbHOM CTEIEHHU.

CuHyC, KOCUHYC U TaHT€HC YUCJIOBOTO apryMEHTa. APKCUHYC, AapKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTA.

Jlorapudm gucna. JlecaiTuaabie U HATypadbHBIE JIOTapU(PMBI.

Ypaenenus u nepasencmea.

ToxnaecTBa U TOKIECTBEHHbIE TIPEOOPA30OBAHUSI.

[IpeoOpa3oBanue BBIpAXKEHUM, COAEP)KAIIMX CTENEHU C palMOHAJIbHBIM
IIOKA3aTEIIEM.

[IpeobpazoBanme TPUTOHOMETPUYECKUX BBIPAKCHUMN. OcHOBHbIE
TPUTOHOMETPHUYECKUE (HOPMYIIBI.

YpaBHEeHUE, KOpEeHb ypaBHEHMS. HepaBeHCTBO, pEIIEHHME HEPABEHCTBA.
Metoa uHTEpBAaJIOB.

Pemenue nenbix 1 1poOHO-pALIMOHATLHBIX YPABHEHUN U HEPABEHCTB.

Peuienne nppanoHabHBIX YPaBHEHHI U HEPABEHCTB.

Pemenue TPUTOHOMETPUYECKUX YPaBHCHUU. [Tpumepsl
TPUTOHOMETPUUECKUX HEPABEHCTB.

[IpeoOpa3oBanHue BbIpaXEHH, COEPIKALIUX JTOTapU(PMBI.

IlokazarenbHbIE YPAaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPABEHCTBA.

CucreMbl IMHEWHBIX ypaBHEHUN. Perienre mpukiIagHbix 3aa4 ¢ IOMOUIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHM.

CucTteMbl 1 COBOKYITHOCTU PALIUOHAJIBHBIX YPABHEHU U HEPABEHCTB.

[IprMeHeHne ypaBHEHUN U HEPABEHCTB K PEUICHUIO MATEMATUYECKUX 3a/1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTei HAYKU U PEaTbHOU KU3HH.

Dyukyuu u epaguxu.

OyHKIMA, crnocoObl 3amanus QyHkuuu. ['paduk dyHkinuu. BzaumHo
oOpaTHbIe PYHKIIUH.

OO6nactb onpezaeneHuss 1 MHOXKECTBO 3HaueHU (yHkuuu. Hynu dyHkium.
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[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
¢yHkun. IIpoMexXyTKn MOHOTOHHOCTH (PYHKUMH. MakCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbomnpliee 1 HauMeHblllee 3HaYeHNE (PYHKIIMN HA TPOMEXKYTKE.

Crenennas (yHKIUS C HATYpaJbHBIM U LIEJBIM NOKa3aTeneM. E€ cBolicTBa u
rpa¢uk. CoiicTBa U rpaguK KOpHsI nN-Oi CTENEHH.

Tpuronomerpruyeckass OKpPYXKHOCTb, OIPEACICHHE TPUTOHOMETPUYECKUX
(YHKIMI1 YNCIOBOTO apryMEHTa.

Tpuronomerpudeckue QyHKINH, UX CBOMCTBA U TPaPUKH.

[TokazarenpHast u norapudmuyueckas QyHKINU, KX CBOMCTBA U TpadUKH.

Hcnonp3oBanue rpa@ukoB pyHKIUN A7 pEHICHUsS YPAaBHEHUHN U JIMHEWHBIX
CHCTEM.

Hcnonb3oBanne rpaduxoB (GyHKIUN Ui HMCCIEAOBAHUSA TPOLECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPHU PEIICHUH 3a7a4 U3 APYTUX Yy4eOHBIX
IIPEIMETOB U PEANIbHOU KU3HH.

Hauana mamemamuueckozo ananusa.

IlocnenoBarenpHOCTH, CHOCO0bI 3aJlaHus IIOCJIEIOBATEIIBHOCTEH.
MOHOTOHHBIE NIOCIEA0BATEIBHOCTH.

ApudmeTnueckas U reomeTpuueckas nporpeccuu. beckoneuHo yobIBaroas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH I€OMETPUUYECKON
nporpeccur. Dopmysia CIOXKHBIX IPOLEHTOB. VCNonb30BaHHE MPOTPECCUU IS
pELIeHMs peajbHbIX 3a/1a4 IPHUKIAJHOIO XapaKTepa.

HenpepriBable GpyHKIINN. MeTo1 MHTEPBATIOB JIJIsl pEIICHHS] HEPABEHCTB.

[IpowsBognast ¢ynkiuu. ['eomeTpuueckwii W  (U3HUECKUI  CMBICI
IIPOU3BOTHOMU.

[IpousBogubpie  sneMeHTapHBIX  QyHKIuE.  DopMmynbl  HaXOXKACHHUA
IIPOM3BOJHON CyMMBI, MPOU3BEAEHUS U YACTHOTO (DYHKIIUHA.

[IpumeHeHne NpoN3BOAHON K UCCIEIOBAaHUIO (PYHKIIMM HA MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxx/ieHue HanbopIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIUU Ha
OTpE3Ke.

IIppuMeHeHre NPOU3BOAHOM I HAXOXKJICHUsS HAaWIydllero pELICHHsS B
IPUKIAAHBIX 3a7adax, Uil OIpPEACNICEHHUs CKOPOCTH IIpoliecca, 3aJaHHOIO
dbopmyIion uiu rpapuKoMm.

ITepBooGpaznas. Tabnuia neprBooOpa3HBIX.

WuTerpan, ero reoMeTpuueckuii U (QU3MYECKUil cMbICI. Beruucienue
uHTerpana no popmyne Herorona—Jleibuua.

Mmuoocecmsa u no2uxa.

MHoO»xecTBO, onepaluu Haja MHoxkecTBamHu. [[uarpammbl Oinepa—BenHna.
[IpuMeHeHne TeOopEeTUKO-MHOXKECTBEHHOIO armapaTa i ONUCaHUsA peabHbIX
IPOLIECCOB U SIBJICHUH, IPH PEIICHUHU 33]1a4 U3 IPYTHX y4eOHBIX MPEAMETOB.

Omnpenenenne, TeopeMa, CIEICTBUE, 10KA3aTEIbCTBO.

Baxnocts yueOHOro kypca «l'eomeTpus» Ha YpPOBHE CpPEIHErO OOILEro
oOpa3oBaHMsi OOYCIIOBJIEHA MPAKTUYECKOHW 3HAUYMMOCTBIO METANPEAMETHBIX U
OPEIMETHBIX PE3YJbTAaTOB OOYUYEHHUS F€OMETPUM B HAIPABJICHUU JMYHOCTHOI'O
pazButusa oOyuaromuxcs, (opMUPOBaHUSA (YHKIMOHAJIBHOW MaTeMaTHUYECKOU
I'PaMOTHOCTH, U3YYEHHUS IPYTUX YYEOHbIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
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NPaBUJIBHBIX TPEJCTABICHUA O CYIIHOCTH H IMPOUCXOXKICHHUA T'€OMETPHUECKUX
aOCTpaKIHii, COOTHOUICHWH PEAbHOTO M HICATBHOT0, XapaKTepe OTpPaKCHUs
MaTeMaTU4eCKOi HayKOW SBICHUH W MPOIECCOB pEaTbHOrO MHpa, MECTe
TeOMETPUH B CHCTEME HAayK M POJM MaTeMAaTUYEeCKOTO MOJICIMPOBAHUS B HAYYHOM
TIO3HAHWHU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS
00yJarolMxcsl, a TaKKe KAauyecTB MBIIUICHUS, HEOOXOAMMBIX IJIsi ajanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBIsieTCS OJHUM W3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O0O0ECIEeYMBAET BO3MOXHOCTh M3YYEHHUS Kak
JTVCIUTUTHH €CTeCTBEHHO-HAYYHOUW HANIPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormyeckoe MbInuIeHUE, (GopMuUpyeMOe TpPU H3YYEHUH OO0YYAFOIUMUCS
NOHSATUIHBIX OCHOB T€OMETPHHU U TIOCTPOCHUU IIETIOYKH JIOTHYECKUX YTBEPIKICHHIA
B XOJI¢ PEIICHUs] TC€OMETPUYECKHUX 3a]ad, YMECHHE BBIIBUTATh W OMpPOBEPraTh
TUTIOTE3bI HETOCPEIICTBEHHO HCIIONB3YIOTCS TPH PELICHUU 3a]ad4 eCTECTBEHHO-
HAYYHOTO IMKJIA, B YACTHOCTHU M3 Kypca (H3HKH.

OpwueHTalnus 4eloBeKka B MPOCTPAHCTBE — YCIOBUE €r0 COILMAIBHOTO OBITHS,
dopMa OTpakeHHs OKpPYKAIOIIEro MHpa, YCIOBHE YCIEIIHOTO IO3HAHUS |
aKTHBHOTO npeoOpazoBaHuUs NEUCTBUTEIBHOCTH. OmnepupoBaHue
IPOCTPAHCTBEHHBIMH 00pa3zaMu OOBEAMHSET pa3Hble BUABI Y4eOHOH W TPYIOBOI
JESTENbHOCTH, SBISIETCS OJHUM M3 MPO(PECCHOHAIFHO BaKHBIX Ka4eCTB, IOATOMY
aKTyalbHa 3agada (OPMHPOBAHHMS y OOYYaIOUIMXCS IMPOCTPAHCTBEHHOTO
MBIIUICHUS! KaK pPa3HOBUIHOCTH OOpPa3HOTO MEBIIUICHUS — CYIIECTBEHHOTO
KOMIIOHEHTa B IIOATOTOBKE K TMPAKTHYECKOW MAEATEIBbHOCTH TIO MHOTHM
HaIpaBJICHUSM.

[lenp ocBoeHus mporpaMMmbl yaeOHOro Kypca «['eomerpusi» Ha 06a3oBOM
ypoBHE o0OyueHusi — o0OmeoOpa3oBaTeNbHOe U OOIIEKYJIbTYpPHOE pa3BUTHE
oOyJaromxcsi  4yepe3  oOecreueHHe  BO3MOXXHOCTH  MPUOOpEeTeHHs |
WCIIONIb30BAHUSl  CUCTEMATHYECKHX T'€OMETPUYECKHX 3HAHWA U JCHUCTBHI,
CTIeUU(pUYHBIX TEOMETPUH, BOSMOKHOCTH YCIICHITHOTO TPOIODKEHHS 00pa30BaHUsI
TI0 CIIEIUABHOCTSM, HE CBSI3aHHBIM C MTPUKJIaTHBIM HCIOJIb30BAaHHEM T€OMETPHH.

[IpuopuTeTHBIMH 3afadyaMy OCBOCHHUSI y4eOHOro kypca «['eomerpum» Ha
0a30BOM YPOBHE SIBJISIOTCSI:

(bopMHpOBaHHE IPEACTABICHHUS O TEOMETPUH KaK YaCTH MUPOBOH KyJIbTYPBI
¥ OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIIM MUPOM;

dbopMupoBaHHE TIPEJCTABICHUS O MHOTOTPAaHHUKAX M TEJIaX BpPAIICHUS Kak
0 BXHEWITNX MATEMaTHYECKUX MOJEJISIX, MO3BOJISIOIIMX OMHCHIBATH U M3y4aTh
pa3HbIe SIBICHUS OKPYKAIOIIETO MHUPA;

dbopMupoBaHHE YMEHHUS Paclio3HABATh HA YEPTEKAX, MOJIEISAX U B PEaTbHOM
MHUpE MHOTOTPaHHHUKH U TeJla BPAIICHUS;

OBJIaJICHHE METOJAaMH DPELICHUs 3aJad Ha IMOCTPOCHUS Ha M300paKCHUSIX
IPOCTPAaHCTBEHHBIX QUTYP;

dopMHpOBaHHE YMEHHS ONEPHUPOBATH OCHOBHBIMH  TOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJlaX BPAIICHUS U MX OCHOBHBIMH CBOWCTBAMU;

OBJIaJICHHE aJITOPUTMAMHU PEIICHHUsI OCHOBHBIX THUIIOB 3aa4, (OPMHPOBaHHE
YMEHUsI TPOBOJUTH HECIIOKHBIE JTOKAa3aTeNbHbIE PACCYXKICHHS B XOAE PEIICHUS
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CTEPEOMETPUYECKHUX 3aJ1a4 U 3a/1a4 C MPAKTUIECKUM COACpKAHUEM;

pa3BUTHE WHTEIUIEKTyaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATEIIBHON  aKTUBHOCTH, HCCIICOBATEILCKUX YMEHUH, KPUTHYHOCTU
MBIIICHHS,

dbopmupoBanne (HYHKIIMOHAILHOW TPaMOTHOCTH, PEJICBAHTHON T€OMETPHUU:
YMEHHE paCIO3HAaBaTh TMPOSIBICHUS T'€OMETPHUECKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKU3HEHHBIX CUTYAIlUSAX W MPU U3YUYEHUHU JIPYTHX
y4E€OHBIX TMPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
(bopMynTupoBaTh UX Ha SI3bIKE TEOMETPUH M CO3JaBaThb T'€OMETPUUYECKUE MOJEIH,
IPUMEHATh OCBOCHHBIM T'€OMETPUYECKUW amnmapaT s peHIeHUs MPaKTHKO-
OpUMEHTHUPOBAHHBIX 3aJa4y, MHTEPHPETUPOBATh U OIEHUBATh IOJyYEHHBIC
pe3yIbTaThl.

OTIUYUTENbHONM OCOOCHHOCTHIO MPOTPaMMbl MO TEOMETPUH  SBISETCS
BKIIFOUEHUE B KypC CTEPEOMETPUH B Hauaje €ro M3y4deHHs 3a/ad, PeliaeMbIX Ha
yYpOBHE WHTYMTHUBHOTO IIO3HAHWS, W OMNPEICIEHHBIM 00pa3oM OpraHW30BaHHAsS
paboTta Ham HHUMH, UYTO CIIOCOOCTBYIOT pa3BUTHIO  JIOTHYECKOTO W
IIPOCTPAHCTBEHHOTO  MBIIIJICHUS, CTHMYJIHPYET TPOTEKAaHWE WHTYUTHUBHBIX
MIPOIIECCOB, MOTHBHUPYET K NalbHEHIIEMY HU3YUCHHIO TIPEIMETA.

[Ipenmodrenne OTHAETCS] HATISITHO-KOHCTPYKTHUBHOMY METOAY OOYdYeHHS,
TO €CTh TEOPETHUYECKHE 3HaHWS HMMEIOT B CBOCH OCHOBE HEMOCPEICTBEHHOE
OTHOIIICHUE K peIMETHO-TTPAKTUIECKON JeSITeIbHOCTH. Pa3Butne
IPOCTPAHCTBEHHBIX MPEACTABICHUN Yy OOyYarommxcs B Kypce CTE€peoMeTpuUu
IPOBOAMTCA 3a CUET pEIIeHHUs 3a/lay Ha CO3/IaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha ONEPUPOBAHME NPOCTPAHCTBEHHbIMU oOpazamu. Coznanue oOpasza
IPOBOAMUTCA C HCIOJIb30BAHMEM HArJIITHOCTH, a ONEepuUpoBaHHE O0pa3oM — B
YCIOBUSX OTBJICYEHHSI OT HATJISIAHOCTH, MBICJICHHOTO MU3MEHEHHSI €r0 MCXOJHOTO
COJIepIKaHUSI.

OCHOBHBIMHU COJIEpKATEIILHBIMU JTUHUSAMHU y4eOHOTO Kypca «['eomerpusi»
SBISAIOTCS: «MHOTOTpaHHUKNY», «lIpsMble U TUIOCKOCTH B MPOCTpPAHCTBE», «Tema
BpalieHus», «BeKTopsl W KOOpAMHATHEI B TPOCTpaHCTBe». DopMupoBaHHE
JOTUYECKUX YMEHHUW pacrpenessieTcsl Mo COAepKaTeIbHbIM JIMHUASAM U 10 TOJaM
00yueHHUs Ha YPOBHE Cpe/IHEero o01ero oopa3oBaHusl.

Conepxxanre 00pa30oBaHMS, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJbTaTam
OCBOGHHUSI MPOTpaMMbl MO TE€OMETPUH, PACHpPEeAeNEHHBIM MO TofaM OOydYeHHS,
CTPYKTypUpPOBaHO TakuM o00Opa3oMm, 4YTOObl OBJAJCHHE T'€OMETPHUYECKUMU
MNOHSTUSAMH U HAaBBIKAMHU OCYIIECTBISIOCH MOCIEA0BATEIBHO U MOCTYHAaTeNbHO, C
COOJII0ZICHHEM NPUHLIKIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOUAJIHNCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUN 00ydaroImuXcs, paclupss u
yray6usist €€, o0pa3ysl MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

Conep:xanue yueOHoro kypca «I'eomerpusi»

IIpsamvle u niockocmu 8 npocmpancmee.

OCHOBHBIE TIOHSTHA CTEPEOMETpPHH. To0dYKa, TMpsMas, I[JIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHOMAaTHYECKOM TIOCTPOSHHH CTEPEOMETPHH:
aKCUOMBI CTEPEOMETPHUH U CICACTBHSI U3 HUX.

B3aumHoe pacmonoxeHne MNpsSMBIX B TPOCTPAHCTBE: MEPECEKAIOIINECS,
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napajuleNIbHble W CKpemuBarommecs npsmele. [lapammensHOCTs NpAMBIX U
IJIOCKOCTEd B NPOCTPAHCTBE: NapajuieJbHbIE TNpPSIMbIE B  IPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSMBIX, MAPAIIIENBHOCTh MPSAMOU M IJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMH, YIOJ MEXAYy NpPSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEH: napajuieJibHbIe IIJIOCKOCTH, CBOMCTBa
napajyienbHbIX IIockocTel. [lpocTteifiine mnpocTpaHCTBeHHbIE (UIYypbl Ha
IJIOCKOCTH: TETpa’ap, KyO, napasuieNenumne], IoOCTPOCHHE CEUCHU.

[leprieHIMKYISIPHOCTH NPSAMOM U TUIOCKOCTH: NEPIIEHIUKYJISIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NApPAUICIBHBIE M TEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpemMa O IIpsAMOU
NEPIEHINKYJIAPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO,  JBYTPAaHHBIM  yroJ, JIMHEMHBIM YroJl  JIBYIPaHHOTO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSTHUE
OT MpsAMOM [0  IJIOCKOCTH,  MpoeKuus  (GUrypel Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IJIOCKOCTEW: MPHU3HAK  MEPHEHIUKYJIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHANKYJIISPaXx.

Mmuozoepannuxu.

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHHKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOIPAHHUKH, Pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronbHas
npu3Ma, rpaHd U OCHOBAHUS MPU3MBI, TpsiMasi U HAKJIOHHAS MPU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpma: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPAMU/JIBI, OOKOBAs M MOJHAsI TOBEPXHOCTh MUPAMU/IbI, TPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJNEMEHThl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTI'OTPAHHMKU: TOHATHE NPAaBUIBHOIO MHOTOI'DAHHHUKA, NPAaBWIbHASA INPU3MaA U
NpaBWbHAs TUpPaMHIA, NpPaBUJIbHAS TPEYroJibHas MUpPaMHIa W TPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENIBHO TOYKH, MPSMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMUAaX, Mapajuiesienunenax,
MPAaBUWJIBHBIX MHOTOTPAHHUKAX.

Bbluucienue 5J€MEHTOB MHOTOTPAHHUKOB: pE&Opa, AUaroHai v, VYIJIbl.
[Tnomans OOKOBOW MOBEPXHOCTH MW TIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMOM MPHU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABWIBHOM MUPAMUIBL,
TeopemMa O IUIom@aAn yceu€HHOW mmpamunbl. [lorstue 00 o00béEMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[TogoGubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIIAISIMHE
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

Tena spawenus.

Hunmuaapryeckas OBEPXHOCTb, oOpasyroliue UUJTMHAPUYECKON
MOBEPXHOCTH, OCh LWJIMHIPUYECKOW MOBEpXHOCTU. L{unmHap: ocHOBaHuA u
OOKOBasi TMOBEPXHOCTb, O0Opa3yrolass U OCh, IUIOIIAJb OOKOBOM H TMOJHON
MTOBEPXHOCTH.

KoHunueckasi moBepxHOCTb, 00pa3yronue KOHMYECKOW MOBEPXHOCTH, OCh U
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BEpIIMHA KOHUYECKON moBepxHocTU. KOoHYC: OCHOBaHME M BepIrHa, 00pa3yromas
U OChb, IUIOHMATb OOKOBOM U TIIOJHOM IOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0Opa3yrollre 1 BbICOTa, OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, JUaMeTp, IJIOWAAb MOBEPXHOCTH ChEepHI.
B3anmMHoe pacnonoxkenue cepbl U MIOCKOCTH, KacaTeabHas MIOCKOCTh K cdepe,
JI011aab Chephl.

N300pakeHue Teq BpalleHus Ha MIOCKOCTU. Pa3BEpTKa IMIIMHIpa U KOHYCA.

KoMmOvHanuu Ten BpamieHus W MHOTOTPAHHUKOB. MHOTOTPAaHHUK,
OTMMCaHHBIA OKOJIO cdephl, chepa, BOHCaHHAS B MHOTOTPAHHUK, WM TEJO
BpallCHUS.

[Tonsitue 06 oOBEMe. OcHOBHBIE CBOWCTBa O0BEMOB Ten. Teopema 00
00béMe TPSAMOYTOJILHOTO Tapaiienenunena W ciaeactsus u3 He€. OO0béM
MUINHAPA, KoHyca. O0BEM 1apa 1 miomaasb chepsl.

[logoOubie Tena B mpocTpaHcTBE. COOTHOLIEHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenus uuiauHApa (MapajuieibHO W MEPHEHIUKYISIPHO OCH), CEUEHHUS
KOHyca (mapajuiebHO€ OCHOBAHHWIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CEeYeHUs
niapa.

Bexmopul u koopounamet ¢ npocmparcmse.

Bexkrop Ha mockoctd M B mOpocTtpaHcTBE. CIOKEHUE W BbIYMTAHUE
BEKTOPOB. YMHOXKEHHME BEKTOpa Ha uucio. Pa3noxkeHue BekTopa MO TPEM
HEKOMIUIaHApHBIM BekTopam. [IpaBuno mnapamienenunena. Pemienue 3anauy,
CBSI3aHHBIX C NPUMEHEHHEM MPaBWI JEUCTBUM C Bekropamu. l[IpsMoyroisbHas
cucTtema KoopauHat B npoctpancTee. Koopannarel Bexkropa. [Ipocrelimue 3anaun
B KOOpJMHATaxXx. YTojd Mexay Bekropamu. CKajasipHOE MPOU3BEIECHUE BEKTOPOB.
Brrunciienne yrioB Mexay NPsMBIMU U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4.

VY4eOnblil Kypc «BeposITHOCTh M CTATHCTHKA» 0a30BOI0 YPOBHS SIBIISAETCS
MPOJOJDKEHUEM U PA3BUTHEM OJIHOMMEHHOIO y4eOHOro Kypca 0a30BOTO ypOBHS
OCHOBHOTO  001ero oOpa3oBaHUsl. Y4eOHBIM Kypc MpeJHa3HAuYeH s
dbopmupoBaHUs y 00y4arOUIMXCsl CTATUCTUYECKON KYJIbTYpbl M MOHUMAHUS POJU
TEOPUU BEPOSATHOCTEM KaK MAaTeMaTUYeCKOr0 HMHCTPYMEHTA [l HW3Y4YEHUS
CIIy4allHBIX COOBITUH, BETWYMH M mpoueccoB. Ilpu u3ydueHun ydyeOHOro Kypca
oboramiaroTcsi TMPEACTABJICHHUS] OOyYalIMXCS O METOAaxX HCCICIOBAHUS
W3MEHYMBOTO MHpPA, paA3BUBACTCA TOHUMAHUE 3HAYUMOCTH U  OOIIHOCTH
MaTeMaTUYECKUX METOJOB IMO3HAHUS KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHSI.

ConepxaHue y4eOHOTO Kypca HaMpaBlIEHO Ha 3aKpeIUIiCHUE 3HAHHM,
MOJIYYCHHBIX MPU U3yUYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs, U
Ha pa3BUTHE MPEACTABICHHUN O CIyYalHBIX BEJIMYMHAX U B3aAUMOCBA3AX MEXIY
HUMH Ha BaXXHBIX NPUMEPAX, CHOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y o0y4aronmxcsi 10JKHO cpOPMUPOBATHCS MPEJICTABIEHUE O
HanOoJiee yoTpeOUTENbHBIX U OOIIUX MaTeMaTHYECKUX MOJECIISAX, UCIOIb3YEMBIX
JUIsL  ONMCaHUsl  aHTPONOMETPUYECKUX U JIeMOrpaUuecKux  BEJIUYMH,
NOTPENIHOCTEH B PA3IUYHOTO pPOJia HU3MEPEHUSX, JIUTEIbHOCTH O€30TKa3HOU
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paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTHUK MACCOBBIX SIBICHUN U MPOIIECCOB
B OOIIIECTBE.

B cooTBercTBUM € yKa3aHHBIMHU LENSIMU B CTPYKType Yy4eOHOro Kypca
«BepoaTHOCTh M CTATUCTUKA» JUIsl YPOBHS CpeAHEro oOiero oOpa3oBaHUsl Ha
0a30BOM YypOBHE BBIJICJICHBI CIIEIYIOIIME OCHOBHBIE COJEP)KATEIbHbIE JIUHUU:
«Cnyyalinple COOBITHSI U BeposiTHOCTW», «CiayyallHble BEIMYMHBI U 3aKOH
OOJBIINX YUCEID.

Baxknyto yacth y4eOHOTro Kypca 3aHUMAaeT M3yuY€HHUE T€OMETPHUECKOTro U
OMHOMHUANBHOTO paclpeAesieHuil ¥ 3HAKOMCTBO C UX HENPEPHIBHBIMU aHATIOTaMH —
MMOKA3aTEIbHBIM U HOPMAJIbHBIM PACIPEICICHUSMMU.

Conepxxanne nuHuUU «CiydaliHble COOBITHSI W BEPOSTHOCTH» CITY)KHT
OCHOBOW 171t (popMHUpOBaHUST TPEACTABICHUN O pPACTIPEICICHUN BEPOSITHOCTEH
MEXIy 3HAYCHHUSIMHU CIIYYalHBIX BEJIUYHMH, a TAK)Ke dTa JIMHUS HEoOXO0IuMa Kak
0aza sl M3ydyeHMs] 3aKOHa OOJIbIIMX YHcel — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIETO B MPUPOJE U OOIIECTBE U MMEIOIIEr0 MaTEeMaTUYECKYIO
dbopmanuzanuio. CaMm 3aKOH OOJBIIMX YHUCEN MPEIaraeTcs B 03HAKOMHTEIbHON
dbopMe ¢ MUHMMAaJIbHBIM UCIIOJIb30BAHUEM MAaTEMAaTUYECKOro opMaIn3ma.

TeMbl, CBsi3aHHBIE C  HENPEPHIBHBIMM  CIyYalHBIMU  BEJIMYMHAMU,
aKLIIEHTUPYIOT BHUMAaHHUE OOYYalOlIMXCS Ha ONUCAHWU W U3YYEHUH CIIy4alHBIX
SBJICHMH C MOMOIIbIO HENpepbIBHbIX (PyHKIUH. OCHOBHOE BHUMAaHUE YJENsETCS
IIOKA3aTEJIbHOMY M HOPMAJIBHOMY PACHpPENEICHUsAM, IPU ATOM MPEANOIaraeTcs
O3HAKOMHTENIbHOE H3yuyeHHWe Marepuaia O0e3 J0Ka3aTeNbCTB MPUMEHSEMBIX
¢dakToB.

Conepxkanue yueOHOTo Kypca «BepoiTHOCTh M CTATUCTHKA)

[IpeacTraBnenre naHHBIX C TOMOIIBIO TaOmui u auarpamm. CpemHee
apudmeTnyeckoe, MeAuaHa, HauOOJbIIee M HAaUMEHbIIEE 3HAYEHUs, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKJIOHEHUE YHUCTIOBBIX HAOOPOB.

CnyuaiiHble  SKCHEpUMEHTbl  (OMBITBI) M Cly4ailHble  COOBITHS.
DneMeHTapHble cOObITHS (McX0Abl). BeposiTHOCTH citydaitHoro coObiTusi. bimzocthb
YacTOTbl M BEPOATHOCTU COObITHI. Ciy4yaliHble OMBITHI C PABHOBO3MOXXHBIMU
AJIIEMEHTApPHBIMU  COOBITUAMH.  BeposiTHOCTH  CcOOBITUIA B ONBITaxX €
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepauun HaJ COOBITUSIMHU: nepeceyeHue, o0beIMHEHNE,
MPOTUBOIIOJNOXKHBIE cOObITHA. Jlmarpammer  Oiinmepa. DopmMmyna  CIOKEHUS
BEPOSTHOCTEM.

YcnoBHAsE BEPOSTHOCTb. Y MHOKEHUE BEpPOSATHOCTEU. JlepeBo Cily4alHOIo
sKcriepuMenTa. @opMyia MoTHOM BEeposATHOCTH. HezaBucumbie COOBITHS.

Komb6unaropnoe mpasmiio ymaoxenus. [lepectanoBku u daxropuan. Yuciao
couetanuil. Tpeyronapauk Ilackans. @opmyna 6uaoma HeroToHa.

bunapHbIil ci1yuyaiiHblid ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumeblie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mnepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHysu.

Cnyuaiinas BenuuuHa. Pacnpenenenne  BeposatHocTed. Jlmarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, T€OMETPUUYECKOE H
OMHOMHAJILHOE.
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UucnoBele XapakTEpUCTHKM  CIIyYaWHBIX BEJIMYMH: MAaTEMaTUYECKOE
OKHMJIaHWE, NHCIEpCUs M CTaHJApTHOE OTKIOHeHue. [IpuMepsl mnpumeHeHus
MaTEMaTUYEeCKOro OKMJIaHHs, B TOM YHUCIE B 3a/a4ax W3 IOBCEIHEBHOW XU3HHU.
MaremaTuueckoe OXuJaHUE OMHAPHOM cllydaliHOW BenuuyuHbl. MaTtemaTuueckoe
OKMJIaHWE CYMMBI CIIy4alHBIX BEIMYMH. MaTeMaTudeckoe OXUAAHUE U
JUCHIEPCUsl TEOMETPUUYECKOTO U OMHOMHMAIIBHOTO pacpeesIeHU.

3aKkOoH OOJBIIMX YHUCEI U €ro pojib B HayKe, HPHUpPOJE M OOILECTBE.
Br160pouHBIi METOT MCCIIEOBAHU.

IIprMepbl HENpepBIBHBIX Cly4anHbIX BenuuuH. [loHsATHME O MUIOTHOCTH
pacnpeneneHus. 3agadn, NPUBOJALIIME K HOpMaJIbHOMY pacnpenenenuto. [lonsarue
0 HOPMAJIBHOM PACHPEIEIICHNH.

1.3 Ilesu usydyenus ydeOHOro npeamera Maremaruka

[IpropuTEeTHBIMH LIETSIMU O0yUEHUSI MATEMATHKE SIBIISIFOTCSI:

— (dbopMHpOBaHKE EHTPATBHBIX MATEMATUYECKUX MOHATUH (YUCIIO, BEIUYUHA,
reoMeTpudecKas ¢urypa, nepeMeHHas, BEPOSITHOCTb, byHKIHA),
o0ecreuynBaroMX MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh MaTEMaTHUYECKOIO
00pa3oBaHus OOYYAIOIINUXCS,

— IOJIBEICHUE 00YyYarolMXCsl Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSA3M MAaTEMAaTUKH U OKPYXAIOLIEro MHpa, IOHUMAHUE MAaTEMATUKH Kak
4yacTy oOLIEH KyJIbTYphl YEIIOBEYECTBA,

— pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEN 00ydarommxcs,
MO3HABATEIbHON  aKTUBHOCTH, HCCIIEOBATENLCKUX YMEHUH, KPUTHYHOCTU
MBIIUICHUS, UHTEpeca K N3YUCHUIO MATEMaTUKU;

— ¢dopmupoBanre (yHKIIMOHATBHOW MaTEeMaTHYECKON IpaMOTHOCTU: YMEHHUS
pacro3HaBaThb MaTEMAaTUYECKUE ACHEKThl B PEAJbHBIX KU3HEHHBIX CUTYalUsAX U
OpU M3YyYEHUU JPYIMX Y4eOHBIX IpPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, (POpMYyIMpOBaTh HX HA S3bIKE MATEMAaTHUKM M CO3/1aBaTh
MaTeMaTHYECKUE MOJENU, NPUMEHITh OCBOCHHBI MaTeMaTUYECKUI anmapar 1Jis
pelIeHNs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/ay, UHTEPIPETUPOBATH U OLICHUBATh
MOJTy4YEHHBIEC PE3YIbTATHIL.

Lens MuauBuayanbHOTO MPOEKTAa MO MAaT€MAaTUKE: CO3/IaHUE YCIOBUHM IS
pellieHusi CTyA€HTaMu NPOQECCHOHANbHBIX 3a7a4 M NPUMEHEHHUS IOIYYeHHbIX
3HaHUU B OyAylIeil TPyIOBOM AESTEIbHOCTH.

[TpoekTHass neATENbHOCTh, — LEJCHANPABICHHO OpraHU30BaHHas padoTa
CTYJIEHTOB TIOJl PYKOBOJCTBOM TNIPEMOAABATENsl MAaTEMaTUKU IO aKTyaJlbHOU
npobiieMe, NpeacTaBisieT co00i yueOHO-1103HAaBATEIbHYIO, [IOUCKOBYIO U HAyYHO-
UCCIIEIOBATENbCKYIO JESATEIbHOCTD, MPEAYyCMaTPUBAIOLIYI0O KOHKPETHbIE LEIU U
3aJ1a4M, MeTO/1bl, (POpMBI pabOTHI, CO3JaHUE UHTEIUIEKTYaIbHOIO IPOAYKTA.

1.4 Mecro yuyeOoHoro npeamera Maremaruka B cTpykrype OII
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VYueonnii npenmer YII1.04 MartemaTnka sBIsSeTCS y4e€OHBIM MPEIMETOM
o0s13aTeibHOM MpenMeTHor oOiactu «Martematuka u uHopmatukay DPIOC
cpeaHero o0IIero 0opa3oBaHusl.

B yuebnom mnane OII yueOubiii npeamer YII.04 MaremaTtnika BXOAWT B
COCTaB YYEOHBIX MIPEIMETOB 00111€00pa30BATENBHOTO 1IUKIIA.

I[Ipu »>TOoM wu3yuenue yueObHoro mpeamera YIIL.04 MaremaTuka
IPETYCMOTPEHO Ha 6a30BOM YPOBHE M HAIPABIEHO HA JOCTIKCHHUE JTUYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX PE3YJIbTATOB.
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2 IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YYEBHOI'O IPEIMETA MATEMATHKA

JINUHOCTHBIE PE3YJIbTATBHI

B pesynabrare wu3yueHus MaTeMaTUKU HAa YPOBHE CpPETHEro O0OIIero
obpasoBanus y obydvarorerocs OyayT chOpMHPOBAHBI CICIYIONINE JIMYHOCTHBIC
pPE3YNbTATHI:

1) rpaxaaHCKOro BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIUUA 00YYAIOIIErocsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O  YJIEHA POCCHICKOro  o0llecTBa, NPEACTAaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBJICHUU,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKUUSIMHU U Ha3HAYCHUEM;

2) NMATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON MICHTUYHOCTH, YBAKCHUS K
IPOLJIOMY M HAaCTOSIEMY POCCUMCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU HIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHH B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOTO Hapoa, ChOPMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEIECHUS, CBSI3aHHOTO C NMPaKTHUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH M JEATEIIBHOCTbIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYUBOTO OyAYLIErO;

4) 3CTETU4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUWE K MHUpPY, BKIIOUYAsl JCTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PacCyKIeHNH, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMYyHbIX BUJIOB UCKYCCTBA;

S) ¢u3u4YecKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh yMEHHUS MPUMEHATH MAaTEeMAaTHYECKUE 3HAHHUS B
MHTEepecax 3/10pOBOro U 06€301acHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTAHUE, COANAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PM3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpya0BOIro BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHUE IIEHHOCTH TPYIOJIOOMs, HHTEpEC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccur U peann30BbIBATH COOCTBEHHBIE KU3HEHHbBIEC IIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U
caM0OOpa30BaHUIO HA TMPOTHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3KO0JOrHYeCKOro BOCIIUTAHMUA:
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c(hOPMHUPOBAHHOCTh JKOJOTUYECKOW KYyJbTYphl, TOHUMAHWE BIIHSHUS
COLMATBHO-DKOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHONM U COLMATIbHOU
Cpelbl, OCO3HAHUE TJI00ATBHOTO XapaKTepa AKOJOTUUECKUX MPoOIeM, OpUeHTAIUS
Ha TIPUMCHEHHE MaTEeMAaTHYeCKUX 3HAHWUW IS peleHusl 3a7ad B 00JacTu
OKpYXarUel Ccpepl, IUIAHUPOBAHUE TOCTYNKOB M OLEHKHA HUX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;
8) HmeHHOCTH HAYYHOIO NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, IMOHWMAaHUE
MaTeMaTHYeCKONM HayKH Kak cQepbl 4YeIOBEYECKOH MAesTeNbHOCTH, JTamloB €€
pPa3sBUTUS W 3HAYMMOCTH [UJI PA3BUTUA LWUBUIW3ALWAH, OBJAJCHUE S3BIKOM
MAaTEMATUKH W MAaT€MaTUYE€CKOW KYJIbTYPOM KAK CpPEACTBOM IIO3HAHHUS MUDA,
FOTOBHOCTh OCYIIECTBIIATH MNPOEKTHYK) W HCCIEIOBATEIBCKYIO JESITEIbHOCTh
WHIUBUIYAJIBHO U B TPYMIIE.

METAINPEJMETHBIE PE3YJIbTATDI

B pesynbTaTe oCBOCHHsI MPOTpPaMMBI 10 MAaTeMaTUKE HA YPOBHE OCHOBHOTO
ob1rero oopa3zoBaHus y oOydaromierocsi OyayT coOpMHUpPOBaHbI MeETalpeIMETHbIC
PE3YIIbTaTHI, XapaKTePU3YIOIIHECS OBIIaJICHHEM YHHUBEPCATbHBIMU
MO3HABATEIBHBIMU  JICUCTBUSMHU,  yYHHUBEPCAJbHBIMA  KOMMYHHKATHBHBIMU
JEUCTBUSMH U YHUBEPCATIbHBIMH PETYISATUBHBIMU JEHCTBUSIMH.

OByaeHUe YHHBEPCAJIbLHBIMH MO3HABATEIbHBIMHU AeHCTBUAMH
ba3oBble J10rnyeckue 1eicTBUs:

BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHbBIC MPU3HAKA MATEMaTHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TMOHATHUSIMHU, (POPMYIHPOBATH
oTpesieNieHus TIOHSATUH, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(DUKAIINH,
OCHOBaHUs AJis1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHUH ITPOBOIUMOTO aHAJIH3a;

BOCTIpUHUMATh,  (OPMYIUPOBaTH U  MPEoOPa3OBBIBATH  CYKICHUS:
yTBEpUTEIbHBIC U OTPUIIATENIbHEIC, €IUHIUYHbIC, YACTHBIE M O0IIHE, YCIOBHEIC,

BBISIBISITH ~ MaT€MaTHYeCKHEe  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTUBOpeurs B (haKkTax, MaHHBIX, HAOMIOJEHUSX W YTBEPKICHUSIX, Mpeaiarath
KPUTEPUH JJIs BBISIBICHHS 3aKOHOMEPHOCTEHN M MPOTUBOPEUHH;

JIeNaTh BBIBOJBI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKU, JCTYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIIOUCHHH 110 aHAJIOTHH;

MIPOBOIUTH CaMOCTOSITEIIbHO JI0Ka3aTeIhLCTBA MaTeMaTUYECKUX
YTBEPXKICHUA (MpssMble W OT TMPOTUBHOTO), BBICTPAWBATh aAPTYMEHTAIIUIO,
MPUBOJINUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXICHUS U
BEIBOJIBL;

BBIOMpaTh CHOCOO pelieHus y4uyeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapHMAHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAIIMH ¢  y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBhlIe ucciienoBare/bLCKHe 1eHCTBUA:

MCTIONIb30BaTh BOMPOCHI KaK HMCCIIEIOBATEILCKANA HMHCTPYMEHT IO3HAHUS,

dbopMymupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  Mpoliemy,
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yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBATH TMMOTE3Y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

MIPOBOIUTH CAMOCTOSITENIEHO CTNIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIICTIOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BEKTa, SIBICHHUSI, TIpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OPMYITUPOBATH 0OOOIEHUST W BBIBOJBI MO pe3yJbTaTam
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IICHU;

MPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKKe BbBIIBUTATH
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ nundopmanmeii:

BBISIBIIATH NepuiuThl nHPOpMAIIUU, JAaHHBIX, HEOOXOAMMBIX ISl OTBETA Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BBIOMpaTh HHPOPMAIIHIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHATM3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYpUPOBaTh MH(OpPMAIINIO, TIPEACTABIATh €€ B pa3inuHbIX (popmax,
WLTIOCTPUPOBATH TPaPUIECKH;

OIICHHBATh HaIEKHOCTD uH(pOpMaIun o CaMOCTOSITEITLHO
c(hOpMyJIMPOBAHHBIM KPUTEPHUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

OBJaeHne yHHBepPCAIbHBIMIA KOMMYHUKATHBHBIMY Y4e0OHBIMH J1€fiCTBUAMU

BOCIIPUHUMATh U (HOPMYTUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U IeIsAMH OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUs 3aJauH,
KOMMEHTHUPOBATH MOJTYYEHHBIN pe3ybTarT;

B X0/l 00CYXXJIeHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOIl TEMBI,
npoOiemMbl, pelaeMol 3a7aud, BbBICKA3bIBaTh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pelIeHus, COMOCTaBIsATh CBOM CYXKJEHUS C CYXJICHHUSIMHU JPYTUX Y4YaCTHHUKOB
nuainora, oOHapyKMBaTh pa3jM4yve M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

NPECTaBIATh PE3YJIbTATHI PEUICHUS 3a7aud, SKCIIEPUMEHTA, UCCIIeI0BAHMUS,
IIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayUTOPHHU.

OBJ1aieHNe YHUBEPCATbHBIMH PEryJSSTUBHBIMHU Y4eOHBIMU JeHCTBUSIMH
Camoopranusanus:

COCTaBJISITh TUTAH, AITOPUTM PEIICHUS 3a/1a4H, BEIOMPATH CIIOCO0 PEIICHUS C
y4€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW HMH(OpMALIUU.
CaMOKOHTPOJIb, SMOIIMOHAJIBLHBIN HHTEJIEKT:

BJaJIeTh HABBIKAMM  TO3HABATEIIbHOM  pedieKcuu Kak  OCO3HaHUS
COBEPILIAEMbIX JACHCTBUN M MBICIUTENIbHBIX MPOLIECCOB, UX PE3YJIBTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL Tpoliecca U pe3yjbTaTa pelieHus
MaTeMaTUYEeCKOH 3a/1auu;
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MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUH 33/1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEBCTB, JAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYTHOCTEIH;

OIICHMBAaTh COOTBETCTBUE pe3ysibTaTa IEId U YCIOBHUSM, OOBSICHATH
IPUYUHBI JOCTHKCHHS WM HEAOCTHIKCHHS PE3yJIbTaTOB JACSATEIbLHOCTH, HAXOAUTh
OIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eSITEIbHOCTD:

MMOHUMATh W WCIIOJIH30BATh MPEUMYINECTBA KOMAHAHOW U WHIUBUIYATHHOM
paboThl mpu pemieHnH Y4eOHBIX 3a7a4, NPUHUMATh IIeh COBMECTHOU
NeSATEeITLHOCTH, TJIAHUPOBATh OPTAHHM3AIMI0 COBMECTHOW pPabOThI, pacrpeneisirTh
BUJIBI pabOT, JIOrOBapUBaThCH, OOCYX IaTh TMPOIECC U PE3yabTaT pabOoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B IPYMIOBBIX (hopmax paboTel (00CyxkacHMUS, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHIIOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAHIbI, OIICHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aHMMOJCHCTBUS.

INTPEAMETHBIE PE3YJ/IBTATDBI

CryneHT Ha 0a30BOM YPOBHE HAyUHUTCH:

Y4eOHBII KYypC «Ajaredpa M HaYaJIa MATEMATHYECKOI0 AHAJIN32)
Yuciia 1 BbIYHCICHHSA:

OIIEpUPOBATh MOHATHAMH: HATypaJbHOE, LEJI0E YHCIO, HCIOJIB30BaTh
IIPU3HAKHU JCJIMMOCTH LEJbIX YUCEJI, PA3JI0KEHUE YHCIIA HA MIPOCTHIE MHOXKUTEIIN
JUIS peLIeHus 3a/1a4;

ONEPUpPOBATh MOHATHSAMHU: PALMOHAIBHOE M JCHCTBUTEIBHOE YHUCIO,
OOBIKHOBEHHAS U JECATHYHAS APOOb, MPOLIEHTHI;

BBIMIOJHATh ~ apuU(PMETHUECKUE  ONepalud ¢  palUOHaJbHBIMU |
JNENCTBUTEIbHBIMU YHCIIAMU;

BBITIOJHATH MPUOIMKEHHBIE BHIYMCIICHUS, UCIIONIB3YS NIPABUIIa OKPYTIICHHUS,
JienaTh NPUKUAKY U OLEHKY pe3yJibTaTa BEIYMCIICHHI;

ONEpUpPOBATh IMOHATHUSAMM: CTENEHb C LEJIbIM IOKa3aTesieM, CTaHJIapTHas
dopMa 3amMcu JIEHCTBUTENBHOIO 4YMCIA, KOPEHb HATypajJbHOW CTEIEHH,
UCIIOJIb30BaTh MOAXOAAILYI0 (POPMY 3aIIUCH JIEHCTBUTENBHBIX YNCEN AJIS PELICHUs
IIPaKTUYECKUX 3a]1a4 U NIPEJCTaBICHUS JaHHBIX;

ONEPUPOBATh IIOHATUEM: CTENIEHD C PALIMOHAIIBHBIM [10KAa3aTeJeM;

OIEPUPOBATh MOHATUAMU: CUHYC, KOCUHYC U TaHI'€HC ITPOU3BOJIBHOTO YIJIA,
UCIIOJIb30BAaTh 3aIKCh IPOU3BOJIBHOIO YIJla Yepe3 0OpaTHbIe TPUTOHOMETPUUECKHE
byHKIINH,

ONEepUPOBATH MOHATHAMH: JOrapudM YUCHIa, NECATHYHbIE M HATypalibHbIC
aorapu@mel.

YpaBHeHMS U HEPABEHCTBA:
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ONEepUpPOBATh MOHITUSIMH: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, IIEJIOE,
palMoHaIbHOE, UPPALIMOHATIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YPaBHEHUE;

BBITNOJHATh NPeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBINOJHATh HPe0Opa30BaHusl LENbIX, PAlMOHAJIbHBIX M HpPpalMOHAIbHBIX
BBIP@XEHU W  pemarb OCHOBHbIE THUIBl  IEJbIX, pAlUOHAIBHBIX U
UPpALMOHATIbHBIX YPAaBHEHHUI U HEPABEHCTB;

NPUMEHATH YPaBHEHUS U HEPABEHCTBA VISl PEUICHHSI MATEMaTUYECKUX 3a/1a4
W 3371a4 U3 Pa3IMYHBIX 00JacTel HAyKH U peaNbHOM JKU3HH;

MOJICJIMPOBATh pealbHbIE CHUTyallMM Ha S3bIKe aureOpbl, COCTaBIAThH
BBIPQXXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJOBHIO 3aJa4yM, MCCIEIOBATh
MOCTPOEHHBIE MOJIEINIM C HCTIOIb30BAaHUEM allfapara ajareopsor;

OPUMEHATh CBOMCTBA CTENEHM JUIsI IMPeoOpa3oBaHUsl  BbIPAXKEHU,
OlepUpOBaTh MOHATUSAMHU: IOKA3aTElIbHOE YpPaBHEHHUE M HEPAaBEHCTBO, peEIIaTh
OCHOBHBI€ THUIIbI I0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB;

BBIMOJHATh NPeoOpa30BaHUsl  BBIPAKEHUH, COAEpXkKalIUX Jorapudmsl,
OIEpUPOBATh MOHATUIMMU: JIOTApU(PMUIECKOE YPABHEHUE U HEPABEHCTBO, PEIIATh
OCHOBHBI€ THUIIbI JIOTapU(PMUUECKUX YPaBHEHUIN 1 HEPABEHCTB;

HaXOAUTh PELICHUS IPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OMEepUPOBATh MOHITUAMM: CHCTEMa JMHEWHBIX YpaBHEHUU U €€ pellIeHHe,
UCIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH ISl peLICHUS MPAKTUYECKUX 3a/1a4;

HaXOAWUTh PEIICHUs MPOCTEHIINX CHCTEM M COBOKYITHOCTEW pallMOHATbHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICJIMPOBATh pealbHbIE CHUTyallMM Ha S3bIKe aureOpbl, COCTaBIATDH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA M CHUCTEMbl 10 YCIOBUIO 3aJayH,
UCCIIE0BATh IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAaHUEM alIapaTa aareopsl.
DyHKUMM U TPaPuKu:

OIEpUPOBATh MOHATUSAMU: (PYHKIMS, CIOCOOBI 3a1aHusd (QYyHKIUH, 00JIacTb
ONpeeNieHusT U MHOXECTBO 3HAUEHUN (QYHKIMM, Ipaduk (QYHKIUHM, B3aUMHO
oOpartHble PYHKIINH;

ONEpUPOBATh MOHATUSAMHU: YETHOCTh U HEYETHOCTh (QYHKUUH, HYJIH
(YHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

UCIOJB30BaTh Tpaduku QyHKUUN A1 PelICHUs] ypaBHEHHI;

CTPOUTH M YUTATh TpadUKHU JIMHEHHOW (PYHKIMH, KBAAPATUYHON (YHKIUH,
CTENEHHOMN (YHKIMH C LETBIM OKa3aTeNeM;

UCIIONb30BaTh TIpa@uKu (QYHKIMHA A7 HMCCIEAOBAaHUSA TPOIECCOB H
3aBHCHUMOCTEH MpU peUICHUH 3aJa4 U3 IPYruX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HU, BBIpAXXaTh (HOPMyIaMH 3aBUCUMOCTH MEX]Ty BETMIMHAMY;

ONEpUpPOBaTh MOHATHSAMM: INepuoanyecKas (PyHKUUSA, MPOMEKYTKU
MOHOTOHHOCTH (DYHKLHH, TOYKM OJKCTpeMyMa (YHKIMHM, HauOonbliee U
HauMEHbIlIee 3HA4eHMs] (YHKUMM Ha TNPOMEXKYTKE, HCIONb30BaTh HUX A
UCCIIe0BaHMs PYHKIMH, 3aJaHHOU I'paduKoM;
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ONEpUPOBATH MOHATUSAMU: TPaPUKU MOKA3aTEIbHOU, JIOTapUPMUUECKOU U
TPUTOHOMETPUUYECKUX (PYHKIUH, H300paxaTh UX HAa KOOPAWHATHOM IUIOCKOCTH M
UCIIOJIb30BATh JJISl pEIICHUS] YPAaBHEHUH 1 HEPABEHCTB;

n300pakaTh Ha KOOPJUHATHOW MJIOCKOCTH TpaUKu JTUHEHHBIX ypaBHEHHH
Y MCIIOJIb30BAaTh UX JUIS PEIICHHs CUCTEMbI IMHEHHBIX YpaBHEHUH;

UCMONb30BaTh Trpaduku (QYHKUMH I8 KCCIEOBAHUS IPOLECCOB U
3aBHCHUMOCTEH U3 IPYTUX YUeOHBIX TUCIHILIHH.

Hauyana maTeMaTH4eCKOro aHaJIM3a:

ONEepUPOBaTh MOHATHSMH: TOCJIEI0BATEIbHOCTh, apupMeTHdecKas Hu
reoOMeTpHUUECcKast MPOTrPECCUN;

ONEepUPOBaTh MOHATHSAMH: OECKOHEYHO YOBIBAaIOIIAs TreoMeTpUYecKast
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIe reOMETPHUUECKON MPOTPECCHH;

3aJ1aBaTh MOCJIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCO0aMU;

UCITOJIb30BaTh CBOICTBA MOCIIEOBATEIBHOCTEN U MPOTPECCHiA ISl PeLIeHUs
peanbHBIX 3a/1a4 MPUKIIAIHOTO XapaKTepa;

OTIepUPOBATH MOHATUAMHU: HENpepbIBHAS (YHKLUS, POU3BOAHAS (DYHKIIUH,
UCIOJIb30BAaTh TEOMETPUUECKUN U U3NUECKUN CMBICI MPOU3BOJHOMN AJISl PELICHUS
3ajay;

HaXOIUTh  MPOU3BOJAHBIE  DIIEMEHTAPHBIX  (YHKUMH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEACHNUS, YACTHOTO (PYHKIINH;

UCIIONb30BaTh  MPOM3BOJAHYIO Uil  UCCienoBaHUS  (QyHKUIMHM  Ha
MOHOTOHHOCTb M 3KCTPEMYMbI, MPUMEHSITh pE3yJIbTaThl HCCIENOBAaHUSI K
MOCTPOCHUIO IpaUKOB;

UCIIONIb30BaTh MPOU3BOAHYIO JJIsi HAXOXKICHHUS HAWIy4IIEero pPElIeHUs B
NPUKJIATHBIX, B TOM YHCJIE COIUATbHO-3KOHOMHYECKHX, 3a/1a4ax;

ONEepUpPOBaTh TMOHATUSAMHU: TEPBOOOpa3Has W  HMHTETpal, I[OHUMAThH
reOMEeTPUUECKUH 1 (PU3MYECKUI CMBICT MHTETpaa;

HAXOJUTh MepBOOOpa3HbIE JIEMEHTAPHBIX (DYHKLUH, BBIUMCIATH HHTErpal
o ¢popmyne Hetorona—JleliOnuia;

pemaTh MPUKJIAAHBIE 337]a4ud, B TOM YHUCIIE COIHMAIbHO-DKOHOMHYECKOTO H
¢u3nUecKoro xapakrepa, CpeJICTBAMUA MaTEMaTHIECKOTO aHAIN3A.

MHokecTBa H JIOTHKA:

OIIEpUPOBATH NOHATUSIMH: MHOKECTBO, ONIEPALIMU HAJl MHOXKECTBAMH;

UCIIONIb30BAaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaT sl ONMUCAHHS
peallbHbIX MPOLECCOB M SBJICHUH, MPU PEIICHUH 33Jad U3 APYTUX Y4EOHBIX
PEIMETOB;

ONEepUpOBaTh  MOHATHSIMH:  OINpEIeJeHHe,  TeopeMa,  CIIEJCTBHE,
JI0Ka3aTeNbCTBO.

YueoHblii kKype «I'eomeTpus

OIICPUPOBATL NOHATUAMM: TOUKA, IIpAMad, IMIOCKOCTDb,
INPUMCHATh AKCHOMBI CTCPCOMETPHH M CICACTBHA M3 HHUX IIpU PCIICHHUHN
reOMCTPHUUICCKHUX 3a1a4;
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ONEpUpPOBATh MOHATHSAMHU: NAPALIEIBHOCTh W NEPHEHAUKYISIPHOCThH
NPSAMBIX U TIOCKOCTEN;

KJaccu(UIMPOBaTh B3aMMHOE PACIOJIOKEHUE NPSIMBIX W IJIOCKOCTEN B
MIPOCTPAHCTBE;

ONEPUPOBAaTh MOHATUAMM: JABYTPAHHBIA Yroj, TPpaHU ABYI'PAHHOIO YIJa,
pedpo IBYIpaHHOTO yrIila, JUHEHHBIM yroy IBYIpaHHOrO YIJja, rpajyCcHas Mepa
JIBYTPAHHOTO yTJa;

ONEPUPOBATh MOHSITUSMHU: MHOTOTPAHHUK, BBINYKJIbI W HEBBITYKIIbII
MHOT'OI'PaHHHK, 3JIEMEHTBl MHOTOT'PaHHUKA, IPABUJIbHBI MHOTOI'PaHHUK;

pacno3HaBaTb OCHOBHBIE BHUJABl MHOTOIDAHHHMKOB (MMpaMHaa, HpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumes, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHHUS IS
KJacCU(pUKaUuU (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAaHHHUKH, MPaBUIbHBIC
MHOTOTPAHHUKH, TIPSIMbI€ U HAKJIIOHHBIEC MPU3MBbI, TapaJIJICICIUIe/Ibl);

ONEPUPOBATh MOHATUIMU: CEKYIIAs MIIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB;

OOBACHSTH MPUHIIUIBI TOCTPOEHUSI CEYEHUH, UCTIOB3YSl METO/ CIIE/0B;

CTPOUTh CEUYECHHS MHOTOIPAHHUKOB METOJOM  CJIEJIOB, BBINOJIHSATh
(BBIHOCHBIE) TMJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYpP: BUI
CBepXY, COOKY, CHU3Y;

pemaTh 3a7aud Ha HAXOXKICHUE TeOMETPUYECKMX BEJIMYUH Mo o0Opasiam
WIM adropuT™Mam, IPUMEHSS M3BECTHHIE AHATUTUYECKHE METOIbl NPH pPELICHUN
CTaHAAPTHBIX MAaTEMaTHYECKUX 3a]a4 Ha BBIYHUCIECHUE PACCTOSHHM MEXIY ABYMS
TOYKaMH, OT TOYKH JO NpsIMOM, OT TOYKM [JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMHUCS NPSIMbIMH;

pemiath 3aJauyd Ha HAXO0XJACHHE TeOMETPUUYECKHX BEIMYMH MO oOpas3iam
WIM adropuTMam, IPUMEHSS M3BECTHHIE AHAJUTUYECKHWE METOJbl IPH pPELICHUN
CTaHJApPTHBIX MAaTeMAaTUYECKHX 3aJad Ha BBIYUCIEHUE YIJOB  MEXIY
CKPCIIMBAKOIIMMUCA NOPSIMBIMU, MEXAYy TMPAMOM U IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB;

BBIYHUCIIATh OOBEMBI U IUIOMIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB (IIPU3MA,
nupamMpza) ¢ TOpuUMeHeHueM (OopMyJ, BBIUUCHATH COOTHOIICHHUS MEXIY
IJIOLIAASIMU TOBEPXHOCTEHN, 00BEMaMU MOTI0OHBIX MHOTOIPAaHHUKOB;

ONEPUPOBATh MOHATHSAMU: CUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OCb M
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPHI;

U3BJIEKaTh, MpPeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX;

OPUMEHATh TeoMeTpuueckue (GakThl sl PEHICHUS CTEPEOMETPUUYECKUX
3aJ1a4, NPEeANoJaralouMX HECKOJIbKO [IArOB PEIICHHMS], €CIU YCIOBHS TPUMEHEHUS
3a/1aHbl B IBHOU (hOpME;

NPUMEHATh NPOCTEUMIIME MPOrPAMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

MPUBOJIUTh MNPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE M
YKW3HU, PACTIO3HABATh MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE;
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OPUMEHATH TOJYy4YEHHbIC 3HAHUS Ha MPAKTUKE: aHAIU3HPOBATh pealibHbIC
CUTyallUM M TPUMEHSATh W3YYCHHBIE MOHATUS B TPOLECCE IOKMCKA PEIICHUs
MaTE€MaTU4YeCK CQOPMYJIMPOBAHHOM MPOOJIEMBbI, MOJIECIUPOBATh pealbHbIC
CUTyallUM Ha S3bIKE TE€OMETPHM, MCCIENIOBaTh TMOCTPOCHHBbIE MOJIETH C
HCII0JIb30BAHUEM F€OMETPUUYECKHX MOHSATUH U TEOpEeM, arrapara ainreopsl, pemarhb
MPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKEHUEM F'€OMETPUUYECKUX BEIUYMH;

ONepUpOBaTh MOHATUAMU: IMIMHAPUYECKAs MOBEPXHOCTh, OOpa3yroume
WIMHAPUYECKON  TMOBEPXHOCTH,  IWJIMHAP,  KOHUYECKas  MOBEPXHOCTb,
o0pa3yrolne KOHUYeCKOW MOBEPXHOCTH, KOHYC, cpepruyeckasi HOBEPXHOCTh;

pacrno3HaBaTh Teja BpaiieHus (MUIuHAp, KOHYyC, cepa u map);

OOBSACHATH CIIOCOOBI MOTYYSHHS TEJ BPALLCHUS;

KJIACCU(PUIIMPOBATH B3aHMHOE PACIOJIOKEHUE CHEPHI U MIOCKOCTH;

OTIEpUPOBATH MOHATUSMU: IIAPOBON CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CerMeHTa, IIapoBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CIOS,
IapOBOM CEKTOP;

BBIUUCIIATh OOBEMBI M  IUIOMAAM TOBEPXHOCTEH TeNl  BpalllCHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

OMEepUpOBaTh MOHATHUSIMHU: MHOTOTPAaHHUK, BIHUCAaHHBIA B cdepy u
OmMHUCaHHBIM O0KONO cdephl, chepa, BOUCAHHAS B MHOTOIPAHHUK WA TEJO
BpaIlCHUS;

BBIUUCIISATH COOTHOILICHUSI MEXIY IUIOMIASMU MOBEPXHOCTEH U 00BEMaMU
ITOJIOOHBIX TEI;

u300paxaTh M3y4aemble (QUTYpbl OT PYKM M C HPUMEHEHHEM THPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

BBIMIOJHATh (BBIHOCHBIE) IIJIOCKME YEPTEXH M3 PUCYHKOB MPOCTHIX
00BEMHBIX UTYP: BUII CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TEJl BPAIICHHUS;

U3BJICKATh, MHTEPIPETUPOBATH M MNpPeoOpa3oBbIBATH HUHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaX, MPEJCTABIECHHYIO Ha YEpTekax U
PUCYHKaX;

ONEepUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATh JIEUCTBUSL CJIOKEHHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHS BEKTOPA Ha YUCJI0, O0BICHITh, KAKUMH CBOMCTBAMHU OHH 00J1a/1a10T;

MPUMEHSTh MTPABUJIO MapaieNenunea;

OTIepUPOBATH MOHIATUAMHU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXIY
BEKTOPAaMH, CKaJIIPHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHbBIE
BEKTODBI;

HaXOAHUTh CyMMY BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKAJIIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CHUCTEME KOOPAUHAT;

OPUMEHSTh TeOMETpUuYecKue (AKThl ISl PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MpeAnoJaralouuX HEeCKOJIbKO 1IaroB PEIICHUs], €CIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU (hopME;
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pemarb NpocTEHIINE T€OMETPUUECKUE 3a/1a4l HA NMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA;

pemiaTh 3aJayd Ha JIOKA3aTENbCTBO MAaTEMAaTUYECKUX OTHOLICHUM W
HaXO0Xk/I€HWE FEOMETPUUECKHUX BEJITUYMH 110 00pa3laM Wil alrOpuTMaM, IpUMEHss
W3BECTHBIE METOBI ITPU PEILICHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4;

IPUMEHATh MPOCTEHINME IPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKHX 3a/1a4;

OPUBOJUTH MNPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U
YKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB FT€OMETPHUH B HCKYCCTBE;

IPUMEHATH MOJYYECHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEAIbHBIE
CUTyallUM M MPUMEHATHh W3YYECHHBIE MOHATUS B INPOLECCE IOHMCKA PELICHUs
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHbIC
CUTyallUM Ha S3bIKE T[E€OMETPHM, MCCIEI0BAaTh IMOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOPEM, alnapara aiareopsl, pemarb
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJIUYMH.

YueoHbll Kypce «BepoAITHOCTL M CTATHCTHKAY

YUTATh U CTPOUTH TAOJIUIbI U TUATPAMMBIL;

OMepUpoBaTh  MOHATHAMHU:  CpelHee  apu(pMeTH4YecKoe,  MeJMaHa,
HauOobIlIee, HAUMEHbIIEE 3HAUCHHE, pa3MaX MAaCCHUBA YHUCIIOBBIX JTaHHBIX;

ONEPUPOBATH MOHITUSIMU: CIyYalHBIM AKCHEPUMEHT (OMBIT) U Clly4aliHOE
cOOBITHE, AJIEMEHTApHOE COOBITHE (IIEMEHTApPHBIA HCXOJ) CIYyYalHOTO OIBITA,
HAXOJHUTh BEPOSTHOCTHU B OMBITaX C PABHOBO3MOXKHBIMHU CIIY4alHBIMU COOBITUSMH,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITHI B M3YYEHHBIX CIy4alHBIX
DKCIEPUMEHTAX;

HAaXOJIUTh W (POPMYJIHMPOBATH COOBITUS: TE€peceueHre U OOBbEIUHEHUE
JAHHBIX COOBITUHM, COOBITHE, MPOTUBOMNOI0KHOE JAHHOMY COOBITHIO, TOJIH30BATHCS
auarpaMMmamu Jisepa u GopMyIioi clioKeHUs! BEpOSITHOCTEN TP PELICHUH 3a]1ay;

ONEepUPOBATH MOHATUSIMU: YCJIOBHAs BEPOSTHOCTh, HE3aBUCUMBIE COOBITHA,
HaxOJUTh BEPOSATHOCTH C MOMOILBIO MPAaBUJIA YMHOXKEHHUS, C MOMOLIBIO JOEpPEBA
CJIy4aillHOT'O OMbITA;

IPUMEHSATH KOMOMHATOPHOE NIPABUIIO YMHOKEHHUSI PU PEIICHUH 3a/1a4;

ONEPUPOBATh IOHATHUSIMU: HCIBITAHUE, HE3aBUCHUMBIC HCIIBITAHUS, CEPUS
UCIBITAaHUHM, yCHeX M HeyJaya, HaXOAUTh BEPOSITHOCTH COOBITHII B cepuu
HE3aBHCHUMBIX HCTIBITAHUM 10 MEPBOr0 ycrexa, HaXOAUTh BEPOSTHOCTU COOBITUH B
CepuU UCIbITaHUU bepHyun;

ONepUpOBaTh  MOHATUAMM:  CllydalHas  BEJIIMYMHA,  PaCHpEAcIICHUE
BEPOSATHOCTEH, IMarpaMMa paclpeaeacHus;

CpaBHMBATh  BEPOSATHOCTH  3HAYEHWH  CIy4allHOM  BEJIMYMHBI IO
pacnpeeeHUI0 WM C TOMOIIBIO JUarpamm;

ONEpPUPOBaTh  IMOHATHEM  MATEMAaTHYECKOIO  OXWJAHUS, MPHUBOJAUTH
IIPUMEPBI, KaK NPUMEHSAETCS MATEMATUYECKOE OKHMIAHUE CIy4ailHON BEJIMYHUHBI
HaxOJUTh MaTEMATUYECKOE 0KUAAHUE IO JAHHOMY PaCHpPEIEIICHHIO;

UMETh MPEICTABICHHUE O 3aKOHE OOJIBIINX YHCEIT;
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HMCTDb IIPCACTABJICHHUC O HOPMAJIbHOM PACIIPCACICHHUN.

IINTAHUPYEMBIE PE3YJIBTATBI BBIIIOJTHEHUSA
NHIANUBUAYAJBHOI'O ITPOEKTA

Boinonnenne MHAMBUAYaIbHOTO MPOEKTa MO MAaTEMAaTUKE IPEANoaraet
JOCTHKEHHE 00YJarOIIUMHUCS CIEIYIOIINX Pe3yIbTaTOB:

JIMUHOCTHBbIX:

— pa3BUTHE JUYHOCTHBIX, B TOM YHCJIC€ TyXOBHBIX U (DU3UYECKUX, KaAYECTB,
00ecreunBaONX 3alUIIIEHHOCTh 00y4aeMOoTo Il OMNpPEACIICHUS KU3HEHHO
BAKHBIX HMHTEPECOB JIMYHOCTU B YCJIOBUAX KPU3UCHOTO PA3BUTUS 3KOHOMUKH,
COKpalleHHs IPUPOIHBIX PECYPCOB;

— (opmupoBanue cucTeMbl 3HaHUH OO0 HSKOHOMHUYECKON >KM3HU OOILECTBA,
onpeeseHue CBOMX MECTa U POJIU B AKOHOMUYECKOM MPOCTPAHCTBE;

— BOCIHTAHHE OTBETCTBEHHOTO OTHOILIEHUS K COXPAHEHUIO OKpYXkKarolen
IPUPOIHON Cpelibl, TUYHOMY 370POBbIO KaK K MHAMBUAYAIbHON U 0OIIECTBEHHOM
LEHHOCTH;

METANNPEJMETHBIX:

— OBJAJICHUE YMEHUAMHU (POPMYIUPOBATH NPEJACTaBICHHUS 00 3KOHOMUYECKOU
HayKe KaK CUCTEME TEOPETUYECKUX U MPHUKIATHBIX HAyK, U3ydeHHE OCOOEHHOCTU
IIPUMEHEHUS OJKOHOMMYECKOIO aHalmu3a Uil JPYyTHMX COLHAIBHBIX HAYK,
IIOHMMAHHUE CYLIHOCTM OCHOBHBIX HAIIPABJICHUM COBPEMEHHOM 3KOHOMHUYECKOU
MBICJIH;

— OBJAJCHHE OOYYAIOUIMMUCS HABbIKAMU CAMOCTOATEIBHO OIPEAEIATh CBOIO
KU3HCHHYIO TMIO3ULIMI0 II0 peaju3alMM IIOCTaBJIECHHBIX LEJIEH, WCIOJb3Yys
IIPABOBbIE 3HAHUS, NOJOMPATh COOTBETCTBYIOIIME MPABOBBIE TOKYMEHTHI U Ha MX
OCHOBE NPOBOAUTH IKOHOMUYECKUI aHAIN3 B KOHKPETHOU KU3HEHHOW CUTYallUU C
LEJIBIO pa3pelIeHNs UMEIOIUXCsl TPoOIeM;

— (opmupoBaHME YMEHHUs BOCHPMHHMMATh W IepepadarbiBaTh HH(GOpPMALUIO,
IOJIyYEHHYIO B IIPOLIECCE M3YyYEHHUs OOIIECTBEHHBIX HAyK, BbIpabaThIBaTh B ceOe
KadyecTBa rpaxaannHa Poccuiickorn @enepanuy, BOCIIUTAHHOIO HA LEHHOCTSX,
3akpemneHHbix B Koncrurynuu Poccuiickon @enepanuu;

— TEHepUpOBaHHE 3HAHUNW O MHOTOOOpa3uu B3IJIAAOB PA3NUYHBIX YUEHBIX IO
BOIIpOCaM, KakK JKOHOMMYeCKOro passutus Poccuiickon ®enepaunu, Tak u
MHUPOBOTO COOOINECTBA; YMEHHE MNPUMEHSATh HUCTOPHUUECKHUM, COIMOJIOTHYECKHH,
IOPUAMYECKUAN TIOJIXO/IBI IS BCECTOPOHHETO aHaan3a OOIIECTBEHHBIX SBJICHUM;

MNPEAMETHbBIX:

— c(OopMUPOBAHHOCTb CHCTEMbI 3HAHUM 00 3IKOHOMHYECKOU cdepe B KU3HU
oO1ecTBa Kak MPOCTPAHCTBE, B KOTOPOM OCYIIECTBIISIETCS HKOHOMHUYECKas
NesATEeIbHOCTh MHIUBUIOB, CEMEU, OTIENbHBIX MPEANPUITHI U FTOCYJapCTBa,;
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— TMOHMMAaHHUE CYIIHOCTH KOHOMHYECKHX HHCTUTYTOB, UX POJU B COILUAIBHO-
HYKOHOMHUYECKOM Pa3BUTHH OOIECTBA; MOHMMAaHWE 3HAYEHHUS dTUYECKUX HOPM U
HPABCTBCHHBIX IICHHOCTEH B SKOHOMHUYECKOW JEATEIBHOCTH OTACIBHBIX JIOACH U
oOmecTBa, CcOPMHPOBAHHOCTh  yYBWKHUTEIHHOTO  OTHOLICHUS K  YYXKOU
CcOOCTBEHHOCTH,

— CchOPMHUPOBAHHOCTh JKOHOMHYECKOTO MBIIUICHUS: YMEHHS TNPUHUMAThH
palioHanbHBICE pENICHWS B  YCJIOBUAX OTHOCHUTEIBHOH  OrPaHUYCHHOCTH
JOCTYIHBIX PECypCOB, OLIGHWBATh U TNPUHUMATh OTBETCTBEHHOCTh 3a UX
BO3MO>KHBIE TIOCJEICTBUSA I ce0s1, CBOETO OKPYKEHHsI U OOIIECTBA B LIEJIOM;

— BIAQJICHHE HAaBBIKAMHM TMOHMCKA aKTyaJIbHOM SKOHOMHMYECKON uH(pOpMauuu B
pa3iMuYHBIX HCTOYHUKAX, BKIouyas HHTepHeT; ymeHue pa3nuyaTh (HaKThl,
apryMEHTbl M OILICHOYHBIE CYXXJICHHS; aHaJIU3UpOBaTh, NPEOOpPa3OBbIBATH U
UCIIOJIb30BaTh IKOHOMUYECKYIO MH(POPMAIUIO AJI PEIICHUsI MPAKTUUECKUX 3ajad
B y4eOHOU ACSITEILHOCTH U PeaTbHOU KU3HU;

— c(OpMUPOBAHHOCTH HaBBIKOB MTPOEKTHOM JEATEILHOCTH: YMEHHE pa3pabaThiBaTh
U peanu30BBIBATH  NPOEKTHI  ASKOHOMHYECKOH W  MEXIUCHUIUTMHAPHOU
HAIPaBIEHHOCTH HAa OCHOBE 0a30BHIX KOHOMHYECKHX 3HAHHA M IEHHOCTHBIX
OpPUEHTHUPOB;

— yYMEHHUE TMPUMEHSTHh IOJYYCHHbIE 3HAHHWS W CPOPMHUPOBAHHBIC HABBIKU JIJISI
3(p(HEKTUBHOTO HCIIOJHEHHS OCHOBHBIX COIHMAIbHO-d)KOHOMUYECKUX  pOJIeH
(moTpebuTens, MPOU3BOAUTENS, MOKYMATeNs, MpojaBla, 3aeMILIMKa, aKIHOHepa,
HAaeMHOT0 pabOTHHKA, pab0TOIaTesl, HAJIOTOILIATEbIINKA);

— CIIOCOOHOCTh K JMYHOCTHOMY CaMOOIPENEJICHHI0 W CaMOpeaqu3alid B
HIKOHOMUYECKON JEATEIbHOCTH, B TOM YHUCJIE B OOJACTH MPEANPUHUMATEIHCTBA;
3HaHHWE OCOOEHHOCTEH COBPEMEHHOTO PbIHKA TPY[a, BIaJleHUE dTHUKOW TPYIOBBIX
OTHOILICHUI;

— TIOHMMaHue MecTa W ponmu Poccuu B COBPEMEHHOW MHPOBON SKOHOMHKE;
YMEHHE OPUEHTHPOBATHCS B TEKYIIUX SKOHOMHUYECKUX COOBITHSIX, MPOUCXOISAIITNX
B Poccuu u mupe.
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3 CTPYKTYPA U COAEPKAHUE
YUYEBHOT O IIPEJIMETA MATEMATHUKA
3.1 Oo0bem npeamera MaTteMaTuKa M BUABI Y4eOHOI padoThI

Bun yueO6Hoii padoThI O0bem

4acoB
O0beM paboThI 00Y4aAIONIUXCH B AKAIeMHYECKHUX Yacax (Bcero) 336
O0bem padoThl  O0y4YaOIIMXCH BO  B3aMMOJEHCTBHM € 312

npenojaaBaresem (Bcero)

B TOM 4YHUCJIC:

JIEKIIUHA 112
IPAKTUYECKUE 3aHATHUS 160
WHJIMBUAYAJIbHBIA POEKT 40

IIpomexyTouyHasi arrecranus B popme

1 cemecTp - sK3aMeH 12

2 ceMecTp — IK3aMeH 12

WMHuBuayanbHbIN NPOEKT - 1ud. 3a4eT
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31.

HPUMEPHBIE TEMbI UHAUBU /Y AJIBHBIX ITPOEKTOB

. Marematuka B Oyayuien crieruaibHOCTH.

. [IpumeHeHne CIIOKHBIX MPOLUEHTOB B 3KOHOMUYECKUX pacueTax.
. Marpuyunas anredpa B 5)KOHOMUKE.

. DuHaHCOBasA MaTEMaTHUKa.

. CpenHue 3Ha4EeHUS U UX IPUMEHEHHUE B CTATUCTHUKE.

. Maremartuka - 0CHOBa OyXTalnTEepPCKOTO yuéTa.

. Cl10HBI€ POLIEHTHI B PEATIbHON KU3HH.

. Byxranrepckuii yueT kak QyHKUUS yIpaBICHUS

. [Ipoeccus 6yxrantep (PazpaboTka Tecra)

A B mpodeccun Oyxrantep (CoctaBienue scce)

HcTopus pa3BuTHs OyXrajaTepcKkoro ydera

CraHoBneHue u pa3Butue yuera B Poccuu

CoBpeMeHHOe NpeJICTaBlIeHrEe 0 OyXTraaTepCKOM y4eTe

TpynoBbie GyHKIMH U TPYyAOBBIE ACUCTBUSL OyXxrajiTepa B COOTBETCTBUU C
[IpodeccuonabHbIMU CTaHAAPTAMK OyXraiarepa

CoBpemeHHOe U OyayIiee cocTosiHue npodeccun Oyxrairepa

JIoKkyMeHTBI B OyXTralaTepCKOM y4eTe

Odopminenue u 06paboTka OyXraaTepcKux JOKYMEHTOB

Cuera Oyxranrepckoro yuera. J[BoifHas 3amuch Ha cyeTax

CocraBnenue Oyxraiarepckoro OajmaHca Majoro mpeanpustus (OusHec-
TJIaH)

Opranuzanus MOpeanpUHUMATENbCKOW  AesiTenbHOCTH. [Ipobmembr  ee
pean3aluy Ha COBPEMEHHOM 3Tare pa3BUTHUA.

Ponp wmamoro OusHeca B pa3BUTUM OSKOHOMHKHM P® (perumona,
MYHUIIUATBHOTO 00pa30BaHuUs).

HcnpaBneHue ommboK B OyXraJITepCKOM yueTe

Opranuzaius OyXrajiTepcKoro yuera Ha NpeAnpusTHH

Oco0eHHOCTH OYXTaJITEPCKOro yueTa B 3apyOeKHBIX CTpaHaxX

KpenuTsl v poLIeHTHI B ®KU3HU COBPEMEHHOTO YeJIOBEKa.

[IpotieHThl 1 OAHKOBCKHE PACUETHI.

[IpotieHTHI U KpeauT

JIeHbru J0OSIT CUeT, WM AJIEMEHTHl (PMHAHCOBOM MaTeMaTUKH (IIPOLIEHTHI,
KpPEIUTbI, BKIAbI).

Pa3paboTtka nuuHOM (UHAHCOBOM CTpaTeruu

CpaBHUTENBHBIN aHAJIN3 TEXHOJIOTUN HTEpHET-TOPrOBIIM.

Tema, mpennokeHHasi CTYACHTOM.
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4 YCJIOBUSA PEAJINZAIINUA ITPOT'PAMMBI
YUYEBHOI'O ITPEAMETA MATEMATHUKA
4.1 TpeOoBaHUA K MATEPHAIBbHO-TEXHUYECKOMY 00ecredeHUI0
Peanmuzanus yue6Horo mpeamera YI1.04 Marematuka TpeOyeT Hamuyus
y4eOHOro KkabMHeTa MaTeMaTUKHU - Y4eOHasi ayIuTOpUsl Jisi IPOBEACHUS 3aHATUN
JEKIIMOHHOTO THMA, IPAKTUYECKOrO0 THUIIA, TPYNNOBBIX W HHAUBUIYaIbHBIX
KOHCYJIbTallMi, TEKYIIErO0 KOHTPOJIS U TPOMEKYTOUHON aTTECTALIUU.
O6opynoBanne yueOHOTO KaOMHETA: KOMIUICKT Y4eOHOM MeOemH:
- pabodee MecTo mpenoaBarens (CTo, CTyN);
- paboune mecTa 00y4aromuXCsl (CTOIBI, CTYJIbS)
Harnsiaaeie cpenctBa oOyueHus:
- Ttabmuna aeM. « DopMyIbl COKpAIICHUS YMHOKEHUS;
— «OCHOBHBIE€ TPUTOHOM. TOXIECTBAY.

KaOuneT maremMatuku

O6opynoBaHue yueOHOTO KaOMHETa: KOMIUIEKT yueOHOM MeOenu:

- pabouee MecTO npernoaaBaress (CToi, CTy);

- paboune MecTa 00y4aromuxcs (CTOJbI, CTYIbs)

Harnsigasie cpeacTBa o0OyueHus:

— KOMIUIEKT TabmuIl « Anrebdpa u Hadana aHanu3ay; «[IponsBogHas u
nepBoOOpasHas;

~ Ttabnuua «OCHOBHBIE TPUTOHOM. TOXKIECTBa», «DOPMYIIbI COKPAILIEHHOTO
yMHOXeHHs», «CTrepeomeTpusy DopMyIibl U TpadhuKny;

TexHuueckue cpeacTBa 00yUeHUS:

- mynbTuMenua-npoektop Infocus IN114 x Full 3D;

- oKpan HacTeHHbIil Lumien Eco Picture Mftte White;

~ TEPCOHANBHBIA KOMITBIOTEP C YCTAHOBICHHBIM TPOTPAMMHBIM
oOecrieueHneM, OIKITIOYEHHBIN K ceTu HTepHeT.

4.2. IlepeyeHb HOPMATHBHBIX IPABOBBIX J0KYMEHTOB, OCHOBHOW H
JAOMOJHUTEJIBLHOM Y4eOHOH JMTEepaTypbl, HEO00XOAUMON sl OCBOEHMS
y4e0HOro nmpeaMera MaTeMaTHKa

HopmaTtuBHBIE IPaBOBBIE JOKYMEHTBI:

1. ®enepanpubiii 3akoH 0T 29.12.2012 Ne 273-®d3 «OO6 o6pa3oBaHuu B
Poccuiickon @enepannm.

2. [Tpuka3z MunobOpuayku Poccuu ot 17.05.2012 Ne 413 «O06 yTBepkaeHUn
benepanbHOrO roCyAapCTBEHHOTO 00Pa30BATEIBLHOTO CTaHJAAPTa CPEIAHETO
(mosHOTO0) 001IeTO 0OPa30BAHUSY.

3. [Tpuka3z MunuctepctBa npocsemienus PO ot 18 mas 2023 1. Ne 371 «O6
YTBEPKJIEHUU (eaepanbHOoil  00pa3oBaTeNbHON MPOrpamMMbl  CPEIHEro
oO1iero oOpa3oBaHUs»

4. ®denepanabHbIl TOCYJAPCTBEHHBIN 00pa3oBaTENbHBIM CTaHAAPT CPEIHETO
npodeccuoHanbHOro 00opazoBanus no creuuanbHocty 38.02.03
OnepatiioHHast JEeSATENbHOCTh B JIOTHCTHKE, YTBEPKICHHBIM MpPUKA30M
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MunuctepctBa o0pa3zoBaHusi U Hayku Poccuiickoit ®enepanuu OT
21.04.2022 No257.

5. [Ipukaz Munnpocsemenuss Poccum ot 24.08.2022 No 762 «O6
yrBepxkaenun [lopsiika opraHu3anyyd U OCYIIECTBICHHS 00pa3oBaTEIbHOU
NesATETbHOCTH o 00pa3oBaTeNbHbIM nporpaMmmam CpEIHEero
podecCHOHATILHOTO 00pa30BaHUY;

6. [Tpukaz Munnpocsemeausi Poccun ot 01.02.2024 Ne62 «O BHeceHUH
W3MEHEHH B HEKOTOpble NpUKa3bl MWUHUCTEPCTBA  MPOCBEILICHHS
Poccuiickoit ®enepanum, Kacarommecs ¢eaepaibHbIX 00pa30BaTeIbHBIX
mporpaMM OCHOBHOTO 00miero oOpa3oBaHWsi W CPEIHETO  OOIIEero
o0pa3oBaHUsI;

7. [Tpuka3z Munnpocsemenuss Poccun ot 21.02.2024 Nell9 «O BHeceHuu
n3MeHeHni B mpuioxkeHus Ne 1 m Ne 2 x npukazy MuHucTepcTBa
npocsetienust Poccutickoit @enepanuu ot 21 centsopst 2022 r. N 858 «O6
YTBEPXKJIECHUHU (efepalbHOTO TepeyHsT YYCOHUKOB, JIOMYIICHHBIX K
WCIIOJB30BAaHUIO  MPH  pealu3alldd  HMEIOIIUX  TOCYJapCTBEHHYIO
aKKpeAUTAIlMI0  00pa30BaTENIbHBIX  MpPOrpaMM  HadaJlbHOTO  OOIIEro,
OCHOBHOT'O 00IIIeT0, cpeaHero ooOmero o0pa3oBaHUsS OpraHU3aAIUSIMH,
OCYIIECTRIISIOMMUMHU  00pa30BaTeIbHYIO JICSATEILHOCTh W YCTAHOBJICHUS
MpeeIbHOTO CPOKA UCTIONb30BAHUS UCKITFOUCHHBIX YUEOHUKOBY;

8. [Tucemo MunucrepcrBa npocsenieHuss P® ot 1 mapra 2023 r. Ne 05-592 «O
HaIpaBJICHUU peKOMeHaanui» («PexoMeHaanuu no peanu3alnul CpeIHero
oOmiero oOpa3oBaHus B IpeeIax OCBOEHUs 00pa30BaTENbHON MPOrpaMMBI
cpenHero npogecCHOHaIbHOTO0 00pa30BaHUs»)

OcHoBHas nuTeparypa

1. AaumoB, IllaBkar ApudmkaHoBud. Martemaruka: anreOpa W Hayaja
MaTEMaTUYeCKOro aHalu3a, reomeTpus. Airedpa M Hadajla MaTEMaTUYECKOIro
ananmuza. 10—11 xmacchl : 6a30BbIM M yTiyOJIEHHBIN ypoBHU : yueOHuK / L. A.
Anumos, 0. M. Konsirun, M. B. TkauéBa [u ap.]. — 10-e uzn., crep. — Mocksa:
[Ipocemenne, 2022. — 463, [1] c. : w1 ISBN 978-5-09-087759-6. [caiiT]. -
Marematuka: ajnredbpa U Hayajla MaTEMaTUYECKOTO aHainu3a, reomeTpus. Anredpa
U _Hayaja MareMmaruyeckoro aHanmuza. 10-11 kiaccel. ba3oBblil W yrinyOnEHHbBIN
ypoBHH. DDV (prosv.ru)

2. AtanacsaH, JleBon CepreeBuu. MatemaTtuka: anrebpa u Hayaiua
MaTeMaTHYeCKOoro aHanusa, reometpus. ['eomerpusa. 10—11 kmaccel: yueb. ans
oOmieoOpa3oBar. opraHuzanuii: 6a3oBeiii U yray6mn. ypoBuu/[JI.C. ArtaHacsH u
ap.]. — 10-e u3n., crep. — M.: IIpocBemenue, 2022.—287 c.: mn. — (MI'Y —
IKOJIE).

ISBN 978-5-09-087645-2 [caiiTr]. - Maremaruka: airedpa M Hadaia
MaTEMaTHUYECKOro aHaiu3a, reomerpus. ['eomerpusa. 10-11 knaccel. ba3oBblil u
yriyoaEHHBIN YpoBHU. DY (prosv.ru)

3. AdanacweB, B. B. OcHoBbI yueOHO-UCCIEI0BATEIBLCKON NESATEIHLHOCTH
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ydaeOHOe mocobue s cpemHero mpodeccuonambHoro obpaszoBanust / B. B.
Adanacoe, O. B. I'pubkoBa, JI. 1. YkonoBa. — Mocksa : U3narensctBo FOpaiit,
2023. — 154 ¢. — (IIpodeccuonanpHOe 0Opa3oBaHue). —

ISBN 978-5-534-10342-7. — Tekcr : »aaektpoHHbd // OOpa3zoBaTenbHas
matdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/517735

4. BaiikoBa, JI. A. OcHOBBI y4eOHO-HCCIEIOBATENbCKON MAEITEIbHOCTU :
yueOHOoe mocoOue s cpenHero  npodecCHOHAIbHOrO  oOpas3oBaHuUs /
JI. A. baiikoBa. — 2-e wu3a., ucnp. u jomn. — Mocksa : M3narenscTtBo FOpaiir,

2024. — 122 c.— (IlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
12527-6. — Texer : anekTponHbli // O0pa3zoBatenbHas miatgopma FOpait [caift].
— URL: https://urait.ru/bcode/542375 .

JlomoTHATE IbHAS TUTEpATypa
1. BoromonoB, Huxkosaii BacuiabeBuu. MaremaTnka. YriayOJeHHbIN
ypoBeHb. 10—11 kmaccel : y4eOHWK [UIsi cpemHero oOmiero oOpa3oBaHus /
H. B. boromornog, II. . Camotinenko. — 5-e u3z., mepepad. u gom. — Mocksa :
UznarensctBo IOpaiit, 2023. — 398 ¢. — (OOmeoOpa3oBaTenbHbI UKI). —
ISBN 978-5-534-16224-0. — Tekcr : osnexktponHbid // OOpa3oBaTenbHas
matdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/530642

2. boromosnos, Hukosaii BacuiabeBunu. MaTtemaTtuka. 3agauu ¢ pelICHUSIMU:
yaeObHOoe mocoOue s cpenHero  npodecCHOHAIBHOrO  oOpa3oBaHUs /
H. B. boromonoB. — 2-e u3a., ucnp. u gon. — Mocksa: M3narensctBo FOpaiir,
2023. — 755 c.— (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-
16211-0. — TexkcT: anexTponnsiii // O6pazoBatenpHas miatdhopma KOpait [caiir].
— URL: https://urait.ru/bcode/530620

3. Ia0ynun, Muxaun HBanoBuu. AnreOpa M Havajga MaTeMaTHYECKOTO
aHanuza. Jumaktudeckue matepuansl Kk yueOHuky II.A. Anumosa u apyrux. 10
Kjacc: y4eb. mocobue miis oOrieoOpa3oBar. opraHu3arii . 0a30BBIA U YIITyOJI.
ypoBuu / M. W. labynun, M. B. TkaueBa, H. E. ®&mnopoBa — Mockaa:
[Ipoceemenue, 2023. — 207 c. : un. ISBN 978-5-09-096401-2.

4. Ila0yuun, Muxaun HBaHoBuY. AnreOpa M Hadaja MaTeMaTHYECKOTO
aHanuza. Jlunakrudeckue marepuaibl Kk yueoHuky I1I.A. AnumoBa u npyrux. 11
Kjacc: yueb. mocobue misg oOiieoOpa3oBar. opraHu3anuil : 0a30BbIA M YTIIYOJI.
ypoBau / M. W. Illabynun, M. B. TkaueBa, H. E. ®&nopoBa — Mockaa:
[Tpocsemenne, 2023. — 191 c. : un. ISBN 978-5-09-057438-9.

S. Kpynuna, Haranbs HukosaeBna. [loypounsie pa3paboTKu 110 T€OMETPUU.
10 xmacc : mocobue mnst yumrens / HH. Kpynuna. — 2-e usn., 3. — 288 c¢. —
Mocksa : BAKO, 2021. — (B nomoip MIKOJbHOMY Yy4HTeNt0). — TekcT :
anekTpoHHbI. ISBN 978-5-408-04645-4.

46



6. HNuenckass, Mupa AuexkcangpoBHa. ['eomerpus 10-11  kjaccel.
CamocrosiTennbHble U KOHTpOJIbHBIE paboTbl Kk yueOHuKy JI.C. ATtaHnacsiHa.
Paszpesnsie kapTouku coct./ M.A. Nuenckas. — Bonrorpan: Yuutens, 2020. — 154
c. ISBN 978-5-7057-0685-3.

7. BopucoB, E.®. OCHOBbl 53KOHOMHUKH : YYCOHHUK U TMPAKTUKYM JJIsI
cpeanero mnpodeccuoHanpbHOro obpazoBanus/ E. ®. bopucoB. — 7-¢ wm3m.,
nepepad. u gom.— MockBa: W3garensctBo IOpaiit, 2024. — 383 c.—

(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-02043-4. — Tekct :
anekTpoHHbi  //  OOpa3oBatenbHas — matdopma  FOpait  [caldT]. —
URL: https://urait.ru/bcode/536597

8. Moxuii, M. C. DKOHOMHKa OpraHu3aluy : Y4eOHMK W TPaKTUKYM JUJIst
cpeanero mpodeccuoHanbHoro o6pazoBanusi/ M. C. Mokuii, O. B. A3oesa,
B. C. Banosckuii ; noa pepakuueit M. C. Mokusi. — 4-e usj., nepepad. u A0m. —

Mocksa : MzpatenbctBo IOpaiit, 2024. — 297 c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-13970-9. — Tekct : D2JIEKTpOHHBIN //
OO6pazoBaTenpHas matgopma FOpaiir [caiT]. —

URL: https://urait.ru/bcode/536608

9. duHaHCHI, JICHE)KHOE OOpAaIllCeHHE W KPEIWT . YUeOHMK M MPAKTUKYM IS
cpennero mnpodeccuoHanbHOoro o6pazoanusi/ /. B. BypakoB [u nap.]; mon
penakmueir  /I. B. bypakoBa. — 3-e wu3m.,, mnepepad. u jgonm. — Mockga :
N3natensctBo FOpaiit, 2024. — 303 ¢. — (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-17281-2. — Tekct : »2yekTpoHHBIN // (OO0pa3oBaTenbHas
matdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/538286

10. TI'puboB, B./I. OcHOBBI ympaBIICHYECKOW MAESITEIBHOCTH . YYCOHHK W
MPaKTUKYM IJisi cpeaHero mpodeccuoHanbHoro obpaszoBanmsi/ B. JI. I'pubos,
I'. B. KucnskoB. — MockBa : MznmarensctBo HOpaiit, 2024.— 315c¢.—
(ITpodeccuonanvHoe obpazoBanue). — ISBN 978-5-534-16881-5. — Tekct
anekTpoHHbi  //  OOpasoBatenbHas  miatdopma  FOpait  [cadT]. —
URL: https://urait.ru/bcode/536955

4.3. IlepedyeHb MPOrpaMMHOIo odecnevYeHus, NpodeccioHaIbLHBIX 0a3
AAHHBIX, HHG(OPMALMOHHBIX CIPABOYHBIX CUCTEM pecypcos
HH(POPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOMN ceTH «HTEpHET», HE00OXOAUMBIX
JJIS OCBOEHHS Y4eOHOT0 MpeaMeTa MAaTeMATHKA

Hcnonbs3oBanre nHPOPMAIMOHHBIX PECYPCOB
cetu «MHTEpHET
» https://edu.gov.ru/ - caiit Munnpocpenieaus: Poccumn;
» https://edu.ru/ - caiit MunucrepcTBa oOpazoBanus u Hayku P®D;
» https://profspo.ru/ - PROFo6pa3oBanue;
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https://urait.ru/ - OOpasoBarenbHas tiarpopma HOpaiit. s By30B u
CCY30B;
https://biblioclub.ru - 9bC «YHuBepcuterckas OUOIMOTEKA OHJIANHY YUTATh

3JICKTPOHHBIC KHUIH,
eLIBRARY.RU - HAYUYHAS SJIEKTPOHHASI BUBJIMOTEKA;

https://lanbook.com/ - 9BC Jlanb;

https://mathb-ege.sdamgia.ru - 06pa3oBaTeNbHBIN MOPTANT AJISI IOJTOTOBKH K
IK3aMeHaM

https://resh.edu.ru/subject/51/ - Poccuiickasi 3J1€KTpOHHasI IIKOJIa
http://www.mathege.ru - CnpaBouHass uHbOpMAaIMS MO MaTEeMaTUYECKUM
JTUCIUTUINHAM

http://uztest.ru — OTKpBITHIN OaHK 3aJaHUI 110 MaTEeMaTHKE
https://mat.1sept.ru/ - caiiT razersl «MaTeMaTUKa»

https://urok.1sept.ru/ - pectuBasp negarorudeckux ujaen « OTKPBITHINA YPOK»
(«ITepBoe ceHTsOPs»)

https://eidos.ru/ - UaTEpHET - )KypHAT «IUT0CH

https://exponenta.ru/ - oOpa3oBaTeIbLHBIN MATEMATHYECKUI CAlT
http://kvant.mccme.ru/ - anekTpoHHast Bepcus xypHaia « KBanT.
www.math.ru/lib - anekTpoHHas Maremarudeckas OuOIMOTEKA.
http://www.aup.ru/ (AAMUHUCTPATUBHO-YIIPABICHUYCCKUI TIOPTAN).
https://web.archive.org/  (DenepanpHblii  00pa3oBaTeIbHBIA  MOPTA
«IKOHOMHKA, COIIMOJIOTHS, MEHEIDKMEHT).
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4.4. Ocol0eHHOCTH peajM3aluM y4eOHOr0 NpeaMeTra MaTeMaTHKA JJIsi
o0yyamomuxcss W3 YHMCIa HHBAIWIAOB W JHI € OrFpaHUYEHHBIMH
BO3MOKHOCTSIMHU 3/10POBbSI

[Ipu oOyyeHuMM JHII C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH  37I0POBBS,
peyCMaTPUBACTCS] HHIAWBUTYyalbHBIN rpaduk 00yueHus.

WHBasmapl W JMIAa € OrpaHUYEHHBIMH  BO3MOYKHOCTSIMH  37I0POBbS
oOecrieueHbl IMEYaTHBIMU M D3JEKTPOHHBIMH OO0pa3oBaTEeNbHBIMU pecypcaMu B
¢dopmax, afanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3I0POBbSL.

JUisi  OCYIIECTBJIGHUS MPOLENYyp TEKYIIEro KOHTPOJS YCHEBAEMOCTH H
IPOMEXYTOYHOM aTTecTanuy OOydJarloluuxcs, co34aloTcs (OHIBI OLEHOYHBIX
CPEICTB, aJaNTUPOBAaHHbIE JJs MHBAJUAOB M JHUI C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 3[I0POBbSI M IO3BOJISIIOIIME OLEHUTHh JOCTHXKEHHE HMHU
3allJIJaHUPOBAaHHBIX B OCHOBHOM 00pa3oBaTelbHON MporpamMme pe3yjbTaToB
oOydeHnss ¥ ypoBeHb C(HOPMUPOBAHHOCTH BCEX KOMIIETECHLMH, 3asBICHHBIX B
o0pa3oBaTeNbHOI IporpamMmme.
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5 KOHTPO.Ib Y1 OIIEHKA JOCTHKEHHUM PE3YJIBTATOB
OCBOEHUSA YYEBHOI'O IIPEJIMETA YII1.04 MATEMATUKA
JlocTHKeHHe JTHMYHOCTHBIX PE3YyJIhbTaTOB OIICHWBACTCA HA Ka4eCTBEHHOM
ypoBHe (0e3 ormeTku). ChOpMUPOBAHHOCTHL METANPEIMETHBIX U IPEAMETHBIX
YMEHHI OIICHWBaeTCs B Oaiax TMpernojaBareiieM B TPOIECCE BBIMOTHEHUS
OCHOBHBIX BHUJIOB Y4Y€OHOW HEATEIHHOCTH OOYyYalolIMXCs, TECTUPOBAHUSA TIO
pe3ylbTaTaM TeKYIIEro KOHTPOJIA U IPOMEKYTOUHOUN aTTECTAIIHH.

Pe3yabTaTnl 00yyeHus

OneHka pe3yJbTaTOB
(opMbI 1 MeTOIBI)

JIMYHOCTHBIE PE3YJIbTATBI:

1) rpakaaHcKoro BOCIHUTAHUA:
c(OpPMHPOBAHHOCTD Ipa)x1aHCKON MO3ULIUH
oOyuJaromerocsi Kak akTUBHOTO M OTBETCTBEHHOIO 4JeHa
poccuiickoro o0riecTBa, npeCcTaBIeHNe 0
MaTeMaTHUYeCKUX OCHOBax (GyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SIBICHHUH, IPOLEAYP T'PakIaHCKOIO
obmecTtBa (BBIOOPBI, OMPOCHI H  JPYroe), yMEHHE
B3aUMOJICCTBOBaTh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUCHUEM;

2) NMaTpHMOTHYECKOr0 BOCIIMTAHMSA:
c(hopMUPOBAHHOCTH poccuiickon rpak 1aHCKOM
UACHTUYHOCTH, YBa)KEHHS K IPOLIJIOMY U HACTOSILEMY
POCCUICKOM MAaTeMaTHWKH, LEHHOCTHOE OTHOUIEHUE K
JOCTHIKCHUSIM POCCUMCKUX MAaT€MaTHKOB U POCCUMCKON
MaTeMaTHU4eCcKOi HIKOJIBL, HCIOJIb30BaHUE 3TUX
JOCTIDKEHUI B JPYrMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMMKH;

3) AYyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHSA:
OCO3HAHUE AYXOBHBIX IEHHOCTEM POCCHUIICKOrO0 Hapoja,
c(OpPMHPOBAHHOCTD HPABCTBEHHOI'O CO3HaHMS,
STHUYECKOI0 TMOBEACHMS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTH)KEHUH HAyKH M JESITEIbHOCTHIO
y4€HOr0o, OCO3HAHUE JIMYHOTO BKJIaJa B IIOCTPOEHUE
YCTOHYHBOTO OyIyIIEro;

4) 3CTEeTHUYECKOIr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKIIOUYas 3CTETUKY
MaTeMaTHUYeCKUX 3aKOHOMEpHOCTeH, OOBEKTOB, 3ajad,
peLeHui, paccyXIeHHU, BOCIIPUMMYUBOCTD K
MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

5) ¢usnyeckoro BocnuTaHMUA:
c(hOpMHUPOBAHHOCTh YMEHHSI IPUMEHATh MaTeMaTUYECKUE
3HaHUS B HMHTEpecax 3J0pOBOro M 0Oe30macHoro obpasa
YKU3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 30POBbIO
(3mopoBoe muTaHWe, cOATAHCUPOBAHHBIN PEKUM 3aHATUH
W OTAbIXa, peryasipHas (u3ndeckas aKTUBHOCTB),
¢u3uueckoe  COBEPILIEHCTBOBAHWUE  NpPU  3AHATHUAX
CHOPTUBHO-03/I0POBUTENLHOM J1€ATEINbHOCTHIO;

6) TPyI0BOro BOCIIUTAHHSA:

TOTOBHOCTb K TPYAY, OCO3HAHWE IIEHHOCTH TPYIO0JII00Us,
UHTEpEC K PpasIuyHbIM cdepaMm  IpodecCHOHATHLHON
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NEeSTeIbHOCTH, CBSI3aHHBIM € MaTeMaTukod u  eé
NPUJIOKEHUSMH, YMEHHUE COBEPILATh OCO3HAHHBIA BHIOOP
Oynymeil mpodeccun M peaTnu30BBIBATH COOCTBEHHBIE
KHU3HCHHBIC IIJIaHbl, TI'OTOBHOCTh H CHOCO6HOCTB K
MaTEeMaTHYeCKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO Ha
MMPOTAKCHUN Bcel JKU3HHU, TOTOBHOCTb K aKTHBHOMY
Yy4acTHUIO B pelieHuu MPaKTUYECKUX 3a1aqy
MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3KOJOrM4YecKOro BOCIMTAHMS:
c(hOpMUPOBAHHOCTH IKOJIOTHYECKOM KYJIbTYPBI,
MOHUMAaHUE BITUSTHUS COLIMAJIbHO-9)KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHOM M COLMAIBHOU
Cpenbl, OCO3HaHHE rJ100aJIbHOTO xapakrepa
9KOJOTHUYCCKHUX HpOGHGM, OpucHTAaUWsA Ha MNPUMCHCHHC
MaTeMaTUYECKUX 3HAHUM JJIS pelieHus 3a1ad B 00JacTH
OKpPYKaroIIel Cpeibl, IMNIaHUPOBAHUE MTOCTYIIKOB U OIICHKH
MX BO3MOXKHBIX MOCIIEICTBUM VISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOrO NMO3HAHUS:
c(OpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKU U OOIIECTBEHHOM
MPAKTUKH, TOHUMaHUE MAaTEeMaTUIECKOW HayKU KaK Cepbl
YeJIOBEYECKOW JeSATeNIbHOCTH, JSTamoB €€ pa3BUTUS U
3HAYUMOCTHU [JId pa3BUTUA LOUBHIIN3alllUU, OBJIAACHUC
A3BIKOM MaTE€MaTHUK{W W MaTeMaTHYeCKOW KYJIbTYpoH Kak
CpCACTBOM IIO3HAHUA MHPA, TOTOBHOCTHb OCYHICCTBIIATH
NPOEKTHYI0O U HUCCIIEJOBATENbCKYI0  JeSATEIbHOCTh
WHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI

OBJajieHNe YHUBEPCATbHBIMHU MO3HABATEIbHBIMHU
JelCTBUSIMU:

ba3zoBble JjornyecKkue JeiCcTBUS:

® BBIABJISTH U XapaKTePHU30BaATh CYIIECTBEHHBIC TPU3HAKHU
MaTeMaTUYEeCKHX OOBEKTOB, IIOHATHHM, OTHOIICHMI
MEXIY TOHATUSIMH, (DOPMYITHPOBATH OIPEACTICHUS
MOHSTUH, YyCTaHABIMWBATh CYIIECTBEHHBIM IMPHU3HAK
KIacCU(pUKALUM, OCHOBaHUS s 0000meHuss u
CpaBHEHUS, KPUTEPUU TPOBOAMMOIO aHAIIN3A;

® BOCHpPUHUMATH, (HOPMYIUPOBATH M TNPEOOPa3OBBHIBATH
CY)KJEHUS:  YTBEpAUTEIbHbIE W  OTpPULATEIbHBIC,
eAMHUYHBIC, YACTHBIC U 00IIIKe, YCIOBHEIC,

® BEISBIATH MaTeMaTUYeCKHe 3aKOHOMEPHOCTH,
B3aMIMOCBSI3U W TPOTHBOpeYHss B (aKTaxX, HaHHBIX,
HaOIIOJICHUSAX W YTBEPXKACHUAX, MpejIaraTb KPUTEPUHU
JUISL BBISIBJICHUS! 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

e jienaTh BBIBOJABI C HCIOJIB30BAHHMEM 3aKOHOB JIOTHUKH,
JNEOYKTUBHBIX W  HMHAYKTUBHBIX  YMO3aKJIIOUCHHH,
YMO3aKJIIOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CaMOCTOSTEIbHO JIOKa3aTelIbCTBa
MaTeMaTUYeCKUX  yTBEPXKIEHUU (TMpsMbIE HW  OT
MPOTUBHOTO), BHICTPAaBaTh apryMEHTAIUIO, IPUBOAUTH
MIPUMEPHI u KOHTPIPUMEDBI, 000CHOBBIBATH

— BBITNIOJIHEHUE MPAKTUYECKUX
3aJIaHAH Ha 3aHATHIX,

— YCTHBIH OIIPOC;

— IIUCbMEHHBIN OIPOC;

— CaMOCTOATENbHbIE PadOTHI;

— WHIMBHyaJbHbIE U TPYIIOBHIE
bopmsr;

— TECTHUPOBAHUE;

— CaMOOIICHKA U B3aUMOOIICHKA;

— MpaKTHYECKue paboThl;

— KOHTPOJIbHBIE Pa0OTHI;

— BBITNIOJHEHUE 3K3aMEHALMOHHBIX
3aJaHuH.
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COOCTBEHHBIC CYXKIICHUS U BBIBOIBI;

e BpIOMpaTh cnoco0  pemeHUs  yuyeOHOM  3ajmaum
(cpaBHMBaTH  HECKOJNBKO  BApUAHTOB  pPEIICHUS,
BBIOMpAaTh  Hawbojee  MOAXOMAMUH C  Y4ETOM
CaMOCTOSITENTLHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKUeE AeliCTBHA:

® ICIONB30BaTh BOMPOCHl KAaK  HCCIENOBATEIbCKUI
WHCTPYMEHT TIO3HAHHS, (OPMYIHPOBATH BOMPOCHI,
bukcupyromue MIPOTHBOPEYHE, npo0iemy,
yCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
THIIOTE3Y, ApTYMEHTHPOBATh CBOIO TIO3HIINIO, MHEHUE;

® IIPOBOJUTH CaMOCTOSITETTLHO CIUTAaHUPOBAHHBIN
OKCIEPUMEHT,  HCCJIEOBaHWE TI0  YCTAaHOBJICHMIO
OCOOEGHHOCTEH MaTeMaTH4ecKoro OOBeKTa, SBJICHUS,
npolecca,  BBIBICHUIO  3aBUCHUMOCTEH  MEXIY
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

® caMOCTOATENbHO  (opMmynupoBaTh  0000mIeHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO HAONIONCHUS,
UCCIICIOBaHMSI, OIICHUBAThH JOCTOBEPHOCTh IOTYUECHHBIX
pe3yJbTaTOB, BEIBOJIOB U 0000IICHUIA;

® IIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TIpolecca, a
TaKXe BBIIBUTATh MPEIIOIOKCHHAS O €ro pPa3BUTHH B
HOBBIX YCJIOBUSIX.

Patora ¢ undopmaumeii:

® BBIABIATHL  ACPUIMTH  HHPOpPMAIMH,  JaHHBIX,
HEOOXOIUMBIX JJIsi OTBETAa Ha BOIPOC U IS PEIICHUS
3aj1auu;

e BpIOMpaTh WHGOPMAIMIO M3 HCTOUYHUKOB PA3THUUYHBIX
TUTIOB,  AQHAJIM3UpPOBAaTh,  CHCTEMATU3HPOBATH |
UHTEPIPETHPOBATH HHPOPMAIIMIO PA3IWYHBIX BUIAOB U
dbopM mpeacTaBIeHNUS,

® CTPYKTYpHpOBaTh HH(OpPMANNIO, TPEACTABIATH €€ B
pa3uyHbIX (hopMax, WILTIOCTPUPOBATH IPpaUUECKH;

® OIICHHUBATh Ha/1EKHOCTD UHpOpMAIUU o
CaMOCTOSITENIFHO ~ COPMYJIMPOBAHHBIM  KPUTEPHSIM,
c(OpPMYITHPOBAHHBIM CAMOCTOSITENILHO.

OBiageHne yHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH
Y4eOHBIMH NeHCTBUSIMU:

e BOCHpUHUMATh M  (GOPMYIMPOBATH CYXKICHHS B
COOTBETCTBUM C YCIOBHMSMHU U LEJISAMHU OOILEHUS, SCHO,
TOYHO, TPAaMOTHO BBIPAXKATb CBOI0 TOYKY 3pPEHUS B
YCTHBIX M NMHACBMEHHBIX TEKCTaX, AaBaThb IOSCHEHUS 110
XOJly peuieHus 3aJa4d, KOMMEHTUPOBATh I1OJIYyYEHHBIN
pe3yJIbTarT;

e B X0/1€ OOCYXXIEHHUS 3aJaBaTh BOIIPOCHI MO CYIIECTBY
o0CyXJaeMOil TeMbl, IPOOJIEMBbI, peIIaeMoi 3aaaud,
BBICKA3bIBaTh WJIEU, HALICJICHHBIC HA IIOMCK PEIICHUS,
COIIOCTABIIATh CBOU CYKICHHS C CYKICHUSIMH IPYIHX
YYaCTHMKOB JMaiora, OOHapyXWBaTb pasiuuue U
CXOJZCTBO ITO3ULIHH, B KOPPEKTHOMN dopme
(opMyIHMpOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;
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® MPEACTaBIATH  PE3YNbTaThl  pEIICHHS  33/a4H,
IKCIIEPUMEHTA, UCCIIEIOBAHMUS, IPOEKTA,
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHUS C
yu€ToM  3a7a4  TMpe3eHTalud M OCOOCHHOCTEH
ayJAUTOPUH.

OBJj1aieHHe YHUBEPCATBHBIMHU PeryIITUHBHBIMHU
Y4eOHBIMH AeiiCTBUSIMH:

Camoopranuszanms:

® COCTaBJATH IIJIaH, QJITOPUTM  pEUICHUs  3ajayd,
BBIOMPATh CIOCOO pemICHHs € Y4ETOM HUMEIOIIUXCS
pecypcoB " COOCTBEHHBIX BO3MOJKHOCTEH,
apryMEHTHpPOBaTh U KOPPEKTHPOBATh  BAPHAHTHI
perieHuit ¢ yaéToM HOBOM HH(OpPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHATbHBII HHTEJVIEKT:

® BJaJeTh HABBIKAMU II03HABATEIFHON pEQIEKCHH Kak
OCO3HaHUSI COBEPIIAEMBIX JCUCTBHH M MBICIUTEIBHBIX
IPOIIECCOB, WX pPE3YyNbTAaTOB, BIAJAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIiecca M pe3ysbTara
peleHHsI MaTeMaTHYeCKOH 3a/1a4H;

® MPEABHIACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH
OpU  pelIeHWH 3aJadd, BHOCHTH KOPPEKTHBHI B
NeSTeNbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
TaHHBIX, HalJICHHBIX OmMOOK, BBISIBJICHHBIX
TPYIHOCTEN;

® OIICHMBATH COOTBETCTBHUE PE3YJIbTATA IIETH U YCIOBHSIM,
OOBSACHITH NPUYMHBI JTOCTIDKEHHUS WM HEJOCTHKCHUS
pe3yabTaTOB EATENBHOCTH, HAXOAUTh OIIUOKY, /1aBaTh
OLICHKY NPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

® [IOHMMATh W HUCIIOJH30BATh MPEHMYIIECTBA KOMaH/IHON
U WHIUBHIYaJIbHOH pabOTHl MpH pEHICHUH Y4EeOHBIX
3a7a4, NMPUHUMATH IEJIb COBMECTHOW JESTEIbHOCTH,
IUIAHUPOBaTh  OPTaHM3ALMI0 COBMECTHOH  paloThl,
pacnpeneniaTte  BuAbl  paboT,  JOTOBAPHBATHCH,
o0Cy)KIaTh TpPOIECC W pe3ynbTar paboTel, 0000maTh
MHEHUS HECKOJIBKHX JIIO/ICH;

® yuyacTBOBaTh B  TIPYyNmmoBbIX  (opmax  paboThI
(o6cyxnenns, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI» U
WHBIE), BBINIOJHIATH CBOK  4acTh  pabOTBl |
KOOPJAMHUPOBATh CBOM JCWUCTBUS C JAPYTMMHU UICHAMH
KOMaH/Ibl, OIIEHMBATh KaU€CTBO CBOETO BKJaga B 0OIIMIA
OPOAYKT 1O  KpUTepusiM,  c(hOpPMYIMPOBAHHBIM
y4aCTHUKaMH B3aUMOJCHCTBUS.

INPEJIMETHBIE PE3YJIBTATHI
YyeOHbIii KYpC «AJIre0pa ¥ Ha4aJ1a MATEMATHIECKOI0
AHAJTN3A)

— BBITIOJTHEHHE MPAKTUYECKUX
3aJaHUM Ha 3aHATUIX
— YCTHBIN 0onpoc;
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Yucaa ¥ BLIYUCTIECHUS

ONEpUPOBATh TMOHATUSIMU: HATypaJbHOE, LIEJI0e
YHUCJI0, UCTIOB30BaTh MPU3HAKU JETUMOCTH IIEJIbIX YHCEIl,
pa3lioKEHUE Yrcia Ha MPOCThIE MHOXKUTEIH JIJIsl pelIeHUs
3a7a4;

ONEpUpPOBaTh  MOHATHSAMHU:  palMOHAIbHOE U
IEMCTBUTEIPHOE YHMCIO0, OOBIKHOBEHHAs M JECATHYHAS
Ipo0Ob, MPOLICHTHI,

BBITIOJIHATH ~ apu(PMETHYeCKHue  omepanud ¢
palrOHATBHBIMU U IEUCTBUTEIIbHBIMUA YUCIIAMU;

BBIIOJIHATH MPUOJIKEHHBIE BBIUKCIICHHS,
UCIIONB3Ysl TpaBWiIa OKPYIJICHUS, JelaThb NPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYUCIICHH;

ONEpUPOBATh TMOHSTHSMHU: CTENEHb C LEJbIM

IIOKAa3aTeNeM, CTaHapTHAs dopma 3aIACU
JEHCTBUTEIIBHOIO YMCJIA, KOPEHb HATYPAJIbHOU CTEIEHH,
HCII0JIb30BaTh MOAXOJALLYIO bopmy 3alACU

I[eﬁCTBHTeﬂbHBIX qucesl i pCHICHUA MPAKTHYCCKUX
3a/1a4 ¥ NPEACTaBICHNUSA TaHHBIX;

OTIepUPOBAThH MOHITUEM: CTENIEHb C PAlMOHATILHBIM
MOoKa3aTelieM;

ONepUpOBaTh TMOHATUAMU: CHUHYC, KOCHUHYC H
TAHI'CHC TPOU3BOJIBHOTO YyIJid, HCIHOJbB30BATh 3aIlHCh
MIPOU3BOJILHOTO yria yepes oOparHble
TPUTOHOMETPHUYECKUE (PYHKINH;

OlepupoOBaTh MOHATHUAMHU: JorapudpmM Uwucia,
JIECATUYHbIE U HATypaJIbHbIE JOrapu(MBbI.

YpaBHeHNsI M HEPABEHCTBA:

ONnecpupoBaTh MOHATUAMU: TOXICCTBO, YPAaBHCHUC,
HEPAaBEHCTBO, II€JI0€, palMOHAIbHOE, HPPALMOHAIBHOE
ypaBHEHUE, HEPaBEHCTBO, TPUTOHOMETPUUECKOE
ypaBHEHUE;

BBITOJIHATH MPE0OPa30BaHUs TPUTOHOMETPHUECKUX
BBIpQXXEHH U peliaTh TPUTOHOMETPUYECKUE YPABHEHHUS;

BBITIOJTHSATH npeoOpazoBaHus LETIBIX,
palMOHATIFHBIX U UPPALMOHAIBHBIX BBIPAKEHUHN U peliaTh
OCHOBHBIE THUIIBI EJBIX, paIMoOHATBHBIX "

VPPALMOHAIILHBIX YPABHEHUI U HEPABCHCTB;

IPUMEHATh YpaBHEHHUS U  HEPABEHCTBA IS
pelIeHns MaTEeMaTHYeCKHUX 3a7ad M 3alad U3 pa3iIndHbIX
o0JacTeil HayKH U pealbHOM KU3HH;

MOJIEIMPOBaTh pPEAJIbHBIC CUTYyallMH Ha A3BIKE
anreOpsl, COCTaBIISITh BBIPAXKECHMUS, YpaBHEHUS,
HEPAaBEHCTBA 10  YCIOBUIO  3aJadd, HCCIENOBaTh
IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHMEM ammapara
anreopsr;

HPUMEHSITh CBOICTBa CTENEHU JUIS
npeoOpa3oBaHusl BBIPAKEHUM, ONEPUPOBATh MOHIATUSMHU:
[I0OKA3aTeIbHOE ypaBHEHUE M HEPABEHCTBO, pellaTh
OCHOBHBIE  THIIBI  IIOKA3aTEJIbHBIX  ypaBHEHUH U
HEPaBEHCTB;

BBINOJIHATh npeoOpa3oBaHus BBIPAXKCHU,

— MUCbMEHHBIN OIPOC;

— CaMOCTOATEIbHBIE Pa0OTHI,

— UHJWBUJyaJbHbIE U TPYIMIOBHIE
hopmpr;

— TECTUPOBAHUE;

— CaMOOIICHKA U B3aUMOOIICHKA;

— MpaKTHYECKue paboThl;

— KOHTPOJIbHBIE pabOTHI;

— BBINIOJIHEHHE HK3aMEHAIIMOHHBIX
3aJaHUM.
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coJepXKalux JiorapuMel, ONEPUPOBATH IOHATHAMU:
Jorapu(pMHUECKOEe YpaBHEHHE M HEPaBEHCTBO, peUIaTh
OCHOBHBIC ~THIBI JIOTapU()MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

HaXO/UTh peLeHus IPOCTENIINX
TPUTOHOMETPUUYECKHX HEPABEHCTB;

ONEpPUPOBATH MOHATUAMHU: CHUCTEMa JIMHEHHBIX
yYpaBHEHUH U €€ pELICHHE, HCIO0Ib30BaTh CUCTEMY
JVHENHBIX YpaBHEHUH JUId PELIeHUs IPAaKTUYECKUX 3a/1a4;

HaXOJUTh PEUICHHUS TMPOCTEHIINX CHUCTEM H
COBOKYITHOCTEHN pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB;

MOJENUPOBaTh pEalbHble CHTyallUd Ha S3BIKE
anreOpsl, COCTaBJIATh BBIPa)KEHUS, YpaBHEHH,
HEpaBEHCTBA M  CHUCTEMBl IO  YCIOBHUIO  3a/layH,
UCCIIEI0OBaTh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
amrmapara anreOpsbl.

@DOyHKkuuM U rpapukm:

ONEpUPOBATH TOHATHAMU: (YHKIHSA, CIIOCOOBI
3agaHust (QYHKIMU, 00JacTh OMpEesieHUs] U MHOXKECTBO
3HaueHW  QyHKIuu, Tpaduk  GYHKIUH, B3aUMHO
oOpartHble GYHKINU;

OIEpUPOBATH MOHATHUSIMH: YETHOCTh U HEYETHOCTH
byHKIIH, HYJIU ¢byHKkuuy, IPOMEXYTKH
3HAKOIIOCTOSHCTBA;

UCTOJIb30BaTh TpapuKu (YHKUMHA Ui PELICHHS
ypaBHEHUM;

CTPOUTh U YHUTaTh I'padUKd JTUHEHHOU (QyHKIUH,
KBaJPaTUYHON (YHKLMHU, CTENEHHONH (DYHKIMM C LIEIbIM
HoKa3areseM;

HCITOJIh30BaTh rpaduku byHKIHI TUTS
UCCIICIOBaHMS MPOLIECCOB U 3aBUCUMOCTEH MPHU peIIeHUuU
3a7ia4d U3 JIpYrux y4eOHBIX MIPEIMETOB U PEAIbHOM KU3HH,
BBIpa)KaTh (POPMYJIaMHU 3aBUCMOCTH MEXy BETMUYUHAMU;

OIIepUPOBAThH HNOHATUSAMMU: nepuoandecKas
(GyHKLUSA, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIUH, TOYKH
9KCTpeMyMa (YHKIIMU, HAWOOJbIIIEe ¥ HAMMEHBIIEE
3HaYeHUs (QYHKIMU HA IPOMEXKYTKE, UCIIOIb30BaTh UX IS
uccienoBanus GyHKIIUH, 3aIaHHONU TPaPUKOM;

OIIepUPOBATH HOHSATHSMHU: rpaduKu
MOKa3aTeJIbHOM, Jorapu(MUIEeCKOM u
TPUTOHOMETPUYECKUX (YHKUUH, H300paxkaTb HX Ha
KOOPJMHATHOHN IUIOCKOCTH M UCIOJIb30BAThH JUISl PEIIECHUS
YPaBHEHUN U HEPABEHCTB;

n3o0pakaTb ~Ha  KOOPJMHATHOW  IJIOCKOCTH
rpaduKy JTUHEHHBIX YpaBHEHUH M HCHOJIB30BATh UX JUIA
pELLIEeHHS CUCTEMBI IMHEMHBIX YPaBHCHU;

UCII0JIb30BaTh rpaduKu byHKIII TUTST
UCCIICIOBAaHMsl TIPOLIECCOB M 3aBUCUMOCTEH U3 JIPYTHX
y4eOHBIX TUCIUTIIHH.

Hayana maTeMaTH4eCKOro aHAJIM3a:

ONIEpUPOBATH TOHATUSAMHU: MOCIEIOBATEIBHOCTD,

apupMeTHYeCcKasi U TeOMEeTPUYECKasi IPOTrPECCHH;
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OIepupOBATH MOHATHSIMHU: 0ECKOHEYHO
yObIBatomass TeOMETpHUYECKas  MPOTpeccHs, cymma
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON TPOTPECCHH;

3a/1aBaTh  MOCJEAOBATEILHOCTH  Pa3IMYHBIMU
crocodamu;

WCIIOJIb30BaTh CBOWCTBA MOCJIEAOBATEIBHOCTEH U
MPOrpeccuil JUisl pelIeHus] peabHbIX 3aJa4 MPHUKIaJIHOTO
Xapaxkrepa;

OTIepUPOBATh MOHITUAMU: HENIPEpbIBHAS (YHKIIHS,
pOU3BOHAS (PYHKIIMH, UCIIOIH30BATh TEOMETPHUECKUN U
(bU3UYEeCKU CMBICI TPOU3BOTHOM JIJIs1 PEIICHHMS 3a7a4;

HAXOJHUTh MPOU3BOIHBIC AIEMEHTAPHBIX (YHKITHH,
BBIUMCIATH  MPOU3BOJIHBIE  CYMMBI,  IPOU3BEICHUS,
4acTHOTO (DYHKIIHIA;

HCIIOJIb30BaTh MPOU3BOAHYIO JJIsl HCCIEAOBAHUS
(GYHKIIMM Ha MOHOTOHHOCTb M JKCTPEMYMBI, TPUMEHSITH
Pe3yNIbTaThl UCCIEI0BAaHUS K TOCTPOCHUIO TPAPUKOB;

UCIIOJIb30BaTh TMPOU3BOJHYIO ISl  HAXOXKICHUS
HAaWJIy4ylIero pelIeHUs B NPHUKIAAHBIX, B TOM YHUCIE
COLIMATIbHO-9KOHOMUYECKUX, 3a/1a4ax;

OTepUpOBaTh MOHITHSIMH: TEPBOOOpa3Has W
WHTETpaJl, TOHUMAaTh TEOMETPUYCCKUA H (PU3UUECKHI
CMBICJI UHTETpaJIa;

HaXOJUTh epBooOpazHbIe 3JIEMEHTaPHBIX
(GyHKUMH, BBIYUCIATH MHTErpas mno ¢opmyne HproroHa—
JlelOnuna;

pemiatb MPUKIAAHBIE 3a7a4d, B TOM YHCIE
COLIMAJIbHO-9KOHOMHUYECKOTO U (DU3MYECKOro Xapakrepa,
CpelcTBaMu MaTEMaTUYECKOrO aHaJn3a.

MHoxkecTBa M JIOTHKA:

ONEpUPOBATH TMOHATUSAMH: MHOKECTBO, OMEpPALNH
HaJl MHO>KECTBAMU;

UCII0JIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JUisl ONHUCaHUsl pealibHbIX MPOLIECCOB U SBIICHUH,
IIPH PEIICHUU 337a9 U3 IPYTHX y4EOHBIX MPEAMETOB;

OIIepUpPOBaTh MOHATUSMU: OIpeNeeHHe, Teopema,
CJIE/ICTBHE, 10KA3aTEILCTBO.

Yueonblii kypc «["eomeTpus»

ONEpUpPOBaTh  MOHATHAMHU:  TOYKA,  MpsmMasd,
MJIOCKOCTb;

MIPUMEHATh aKCHOMBI CTEPEOMETPUU U CIIEICTBHS
N3 HUX MMPU PpCHICHUN T'COMECTPHUYCCKUX 3adaY,

ONEpPUPOBATh TMOHATHSAMHU: MAPAJUIEIBHOCTh U
NEPIEHAUKYJIAPHOCTD IIPSIMBIX U IIJIOCKOCTEM;

KJIaCCU(UIIUPOBATh  B3aUMHOE  PACIIOIOKEHHE
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

ONEpUpPOBaTh MOHATHUSAMH: JBYI'PAHHBIA  yrod,
IpaHd JIBYTPaHHOTO yria, pedpo JBYrpaHHOrO yrija,
JMHEWHBIN yroa JBYTPAHHOrO yria, TpaaycHas Mepa
JBYTPaHHOI'O YIJIa;

ONEepPHUPOBATH MTOHSATUSIMH: MHOTOI'PAHHUIK,
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BBITYKJIBI W HEBBIMYKJIBIH MHOTOTPAHHUK, SJIEMEHTHI
MHOTOI'paHHHKA, TPABUIIbHBII MHOTOTPAHHUK;
pacro3HaBaTh OCHOBHBIC BHJbI MHOTOTPaHHUKOB
(mupaMuga, MpU3Ma, TPSIMOYTOJIBHBIA Mapajliesenune],
Ky0);
KJaccu(uIUpoBaTh ~ MHOTOTPAaHHUKH, BbIOMpas
OCHOBaHHWS 1 KjaccupuKauu  (BBIYKJIbIE U

HEBBITYKJIbIE MHOTOTPaHHUKH, MpaBUJIbHBIE
MHOTOTDAaHHUKH, TIPSIMbIE W  HAKJIOHHBIE  TPU3MBI,
napajuie’aenunessl);

ONEepUpPOBaTh MOHATHSIMH: CEKyIIas IUIOCKOCTb,
CEYCHHE MHOTOTPAaHHHKOB;

OOBSCHATH NPUHLHUIBI  [OCTPOCHHS] CEUYCHHI,
MCIIOJIb3YSl METOJ] CIIE/OB;

CTPOUTh CEYEHHS MHOTOIPAaHHUKOB METOJOM
CJIEJIOB, BBIMOJNHSITH (BBIHOCHBIE) IUIOCKHUE YEPTEHKH W3
PHCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJl CBEPXY, COOKY,
CHU3Y;

peliaTh 3a/Ja4d Ha HAXOXKICHHE T'€OMETPUUYCCKUX
BEJIMYMH MO o0pa3laM WIH alroputMam, MpUMEHssS
U3BECTHBIC AaHAJTUTHYECKUE METOJbl TPH PEIICHUU
CTaHJApPTHBIX MaTEeMaTHMYECKUX 3a/ad Ha BbIYHCICHUE
PacCCTOSIHUM MEXKIYy ABYMs TOYKaMH, OT TOYKH 10 MPSAMOHU,
OT TOYKM [0 TUIOCKOCTH, MEXAY CKpPEUIMBAIOLUIIMUCS
PSIMBIMU;

pemath 3a7auyd Ha HaXOXKJIEHUE T'€OMETPUYECKUX
BEJIMYMH TIO O0pa3laM WIH aIropuTMaM, MPUMEHSIS
U3BECTHBIC aHAJUTHUYECKUE METOJbl TpPHU  PELICHUU
CTaHJAPTHBIX MATEMATHUECKUX 3a/lad Ha BBIYHCICHUE
VJIJOB MEXAY CKPEHIMBAIOMIMMUCS MTPSIMBIMU, MEXIY
OpsiMOM W TUIOCKOCTBIO,  MEXKAY  IUIOCKOCTSIMH,
JBYTPaHHBIX YIJIOB;

BBIUUCIATh OOBEMBI M IUIOIMIAAN TOBEPXHOCTEH
MHOTOTPAaHHUKOB (TIpU3Ma, MUpamMuia) C MPUMECHEHHEM
dbopMyIl, BBIYUCIATH COOTHOIIEHUS MEXIY IJIOMAJISIMH
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB;

OTIepUpPOBAThH TTOHSTHSIMH: CUMMETpHUS B
IPOCTPAHCTBE, ILEHTP, OCh M IIJIOCKOCTh CHUMMETPUH,
IEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI,

U3BJIEKATh, IPEOOPa30BbIBATh U MHTEPIIPETUPOBATD
uH(POPMAIIMI0O O TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
durypax, npeJCcTaBIEHHYIO Ha YepTexaxX U PUCYHKaX;

MPUMEHSTh T€OMETPpUUYECKUE (PAKTHI JJIsI PEIICHHS
CTEpEOMETPUYECKUX 3a/lad, MPEANOoJaraloluX HECKOJIbKO
[IaroB PEUICHUS, €CIU YCIOBUS TPUMEHEHUS 3aJlaHbl B
SIBHOU (popme;

MPUMEHSITh MPOCTEUIIIHE MPOTPAMMHEIE CPEACTBA U
3EKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU
CTEPEOMETPUYECKUX 3a/1ay;

MPUBOJIUTH MIPUMEPBI MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH B TPUPOJE U JKU3HH, PACMO3HABATh
MPOSIBJICHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE;
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OPUMEHSTh TOJyYyeHHbIe 3HAHUS Ha MPAKTUKE:
AHATM3UPOBATh pEAITbHBIE CUTyallUd W TMPUMEHSTH
U3YYCHHbIE TMOHATUS B IIpOLIECCE TIOMCKAa pELICHUS
MaTeMaTUYECKU copMynupoBaHHON npoOJIeMBbl,
MOJIEJIMPOBaTh peajbHble CUTYallMu Ha SI3bIKE TE€OMETPUH,
UCCJICIOBATh TMOCTPOSHHBICE MOJETH C HCIOJIh30BAaHUEM
FeOMETPUUECKUX TOHATUN M TEOpeM, ammapara aareOpsl,
pemiatb ~ TpaKTHYECKWE  3a/Jadd,  CBSA3aHHBIE  C
HAXO0X/ICHUEM T€OMETPUUYECKUX BEJTNUHH;

OTEpUPOBATh  TOHSTHUSMU: VTHHIPAYECKast
MOBEPXHOCTb, oOpa3ymoiue HUIHHIPUYECKON
MOBEPXHOCTH, IIWIMHAP, KOHWYECKass IOBEPXHOCTH,
oOpa3yromue  KOHHYECKOW  MOBEPXHOCTH,  KOHYC,
ceprueckas MoBEPXHOCTb;

pacrmo3HaBaTh Tella BpalleHus (UWIMHAP, KOHYC,
cdepa u map);

OOBSCHATH CIIOCOOBI IMTOJTYUYEHHUS TS BPAIICHHS;

KIACCU(UIIUPOBAT,  B3aUMHOE  PACIIONIOKCHHE
cdepsl U MIOCKOCTH;

ONEepUpPOBaTh MOHATUSIMU: IIAPOBOM  CErMEHT,
OCHOBAaHHME CETMEHTA, BBICOTA CErMEHTA, IIapOBOM CIIOW,
OCHOBaHHE IIApOBOTO CJIOsl, BHICOTA IIAPOBOI0 CIIOS,
LIapOBOM CEKTOP;

BBIUMCIATH 00BEMBI U TUIOIIAN TOBEPXHOCTEN Tel
BpAIllEHUs, TEOMETPUIECKUX TeJ ¢ TPUMEHEHUEM (OPMYIL;

OIIepupOBATH MOHSITUSIMHU: MHOTOTPaHHUK,
BIIMCAHHBIM B cepy M omMcaHHBIA OKOJO cdepsbl, chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WMJIU TEJIO BPAICHUS,

BBIUMCIIATh COOTHOUICHHSI MEXKIY IUIOMIQSIMH
MOBEPXHOCTEH U 00bEMaMH MOIOOHBIX TEIT;

u300pakaTh Hu3ydaemble (UTYPBI OT PYKH U C
MPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBHITIONHATh (BBIHOCHBIC) TUIOCKHE YEPTEKU U3
PHCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHHUS,

U3BJIEKATh, UHTEPIIPETUPOBATH U MPeoOpPa30BIBATD
UH(GOPMAIIMI0O O TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
durypax, npeJcTaBlIeHHYIO Ha YepTexax U PUCYHKaX;

OTIEpUPOBATH MTOHSITHEM BEKTOP B MPOCTPAHCTBE;

BBIMIOJHATh  JEHCTBUS  CJOXKEHUS  BEKTOPOB,
BBIUMTAHUS BEKTOPOB M YMHOXXCHHSI BEKTOpa Ha YHUCIIO,
00BACHATH, KAKUMH CBOMCTBAMH OHH 00J1aIaloT;

MPUMEHSTH [TPABUIIO MapaJlIeIeIUIe/a;

OIIepUPOBATH MOHATUSAMU: I€KAPTOBBI KOOPAUHATHI
B TIPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPa, PaBEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIYy BEKTOpaMH,
CKaJsipHOE TPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILUTaHAPHBIE BEKTOPBI;

HAaXOJUTh CYMMY BEKTOPOB M TPOH3BEICHHE
BEKTOpa Ha YHWCJIO, Yrojl MEXIy BEKTOpaMH, CKaJspHOE
NPOW3BEICHUE,  PACKIAIbIBaTh  BEKTOp 1O  JIBYM
HEKOJUJTMHEAPHBIM BEKTOpaM;
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3a7aBaTh IUIOCKOCTh ypPaBHEHHEM B JEKapTOBOU
cUCTEME KOOPJMHAT;

HNPUMEHATh T€OMETPUYECKHE (AaKThI IS PeIICHHS
CTEpEOMETPUYECKUX 3ajlad, MPeIroaralimx HEeCKOJIbKO
IIarOB PENICHHS, €CIM YCIOBHS NPUMEHEHUS 3aJaHbl B
SBHOH (opme;

pemiate MmpocTeiiliie reoMeTpHUYecKue 3aJadl Ha
IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia;

pemars 3a71a4n Ha JI0Ka3aTeIbCTBO
MaTeMaTHYECKUX OTHOLICHUH u HaXOXKICHUE
reOMETPUYECKUX BEJIMYHMH 110 00paslaM MM aJIrOpuTMam,
NPUMEHSS U3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX
MaTEeMaTHYECKUX 3a/1a4;

IPUMEHSATH IPOCTEHIIINE TPOrPpaMMHBIE CPEICTBA U
3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI ITPH PELICHUN
CTEpEOMETPUYECKUX 3a/1aY;

PUBOJHUTH pUMEpPHI MaTeMaTH4ecKuX
3aKOHOMEPHOCTEH B NPUPOAE M JKU3HU, DPACIO3HABATH
IPOSIBJIICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE;

NPUMEHATH TIOJIydCHHBIE 3HAHHWA HA IPAKTHKE:
aHAM3UPOBaTh pPEAIbHbIE CHUTYyallMd W  TNPHUMEHSTh
U3ydCHHBIC TIOHSATHA B TIIpOIecce IOMCKAa PEIICHHS
MaTeMaTUYECKU copMynupoBaHHON npoOJIeMsbl,
MOZIETTMPOBATh PEalbHbIC CUTYAIlMH Ha S3bIKE T€OMETPUH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJIENH C HCIOJIb30BAHUEM
reOMETPUYECKUX TOHITUI W TeopeM, ammapara aiareOpsl,
pemiatb ~ MpakTHYECKHWEe  3a/Jadyd,  CBA3aHHBIE  C
HAaXO0X/ICHHEM reOMETPUYECKUX BEITUIHH.

Y4eOnblii Kypc «BepoATHOCTh M CTATHCTHKA»
YUTATh U CTPOUTH TAOJHIIBI M TUATPAMMBI;
OIepupOBaThH MOHSTUSMHU: cpenHee

apupMeTHuecKoe, MeIHaHa, HamOoJblIee, HauMEHbIIee
3Ha4YeHHEe, pa3Max MacCHUBa YHCIOBBIX TaHHBIX;

OIIEpUPOBAThH [IOHATUSAMH: CIIy4alHbIN
JKCIepuMEeHT  (OmBIT) W CciaydailHOoe  coObITHE,
JJIEMEHTapHOE  CcOObITHE  (PIEMEHTApHBIA  HMCXOJ)
CIIy4aifHOTO OIBbITA, HAXOJUTh BEPOSTHOCTH B OMNBITAX C
PaBHOBO3MOXKHBIMH CIYYailHBIMU COOBITUSIMU, HAXOAUTh
U CpaBHMBATh BEPOSTHOCTH COOBITHMM B H3YyYEHHBIX
CIIy4alHBIX DKCIIEPUMEHTAX;

HaXOJIUTh u dbopMyIupoBaTh COOBITHS:
nepecedeHre U 00beJUHEHNE JaHHBIX COOBITHIA, COOBITHE,
MPOTUBOMOJIOKHOE JITaHHOMY COOBITHIO, TOJb30BAThHCS
auarpaMmamu  Oiiepa U GOpMYJTIOH  CIOXKEHHUS
BEPOSATHOCTEW MPH PEIICHUU 33/1aY;

ONEpUPOBATH MOHATUSIMU: YCIOBHAs BEPOSITHOCT,
HE3aBUCHUMBbIE COOBITHUS, HAXOAUTh BEPOSITHOCTH C
NOMOLIbIO IpaBWJIa YMHOXKEHHUS, C IIOMOIIBIO JIepeBa
CIIy4aitHOTO ONBITA;

MPUMEHSITh KOMOMHATOPHOE TMPABWIO YMHOKCHHS
IpU pElIeHUH 3a]1aY;
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ONEepUpPOBATH MTOHATHUSIMH: HCIIBITaHUE,
HE3aBUCUMBIE HCIBITAHUS, CEpUsl HCHBITAHWM, ycmex u
HeyJaya, HaXOIUTh BEPOSITHOCTH COOBITUH B CEpUU
HE3aBUCUMBIX HCIBITAHUN J0 MEPBOTO yCIiexa, HaXOIUTh
BEPOSITHOCTH COOBITHI B CepyHU UCTIBITAaHUN bepHyu;

ONEpUPOBATh MOHATHIMU: ClydyallHas BeJIUYHMHA,
pacrpeneneHue BEPOSITHOCTEM, JuarpaMma
pacrpeaeieHus;

CpaBHMBATh BEPOSITHOCTH 3HAYEHUW CIy4ailHOU
BEJIMYMHBI MO  pACHpEACNICHUI0 WIM C  IOMOIIBIO
JMarpaMmM;

ONEepUpPOBATH MOHSATUEM MaTEeMaTUYeCKOro
O0)KMJIaHMS, TPUBOJIUTH MPUMEPBL, KaK IPUMEHSETCS
MaTeMaTUYECKOE  OXKUJAHHE  CIy4allHOM  BEJIWYUHBI
HaxOJWTh MAaTE€MaTU4YeCKOE OXKHUJAHHE [0 JTaHHOMY

pacnpeeneHuIo;
UMETh IIPEJCTABICHHUE O 3aKOHE OOJIBIINX YHCET;
UMETh IIpEJICTaBICHNE 0 HOPMaJIbHOM
pacrpeneneHuu.

KOHTPOJIb U OLIEHKA JOCTW)XEHWM PE3YJIbTATOB OCBOEHN I
NMHANBUIAYAJIbBHOI'O ITPOEKTA 110 YVI1.04 MATEMATHUKA

KonTpoisib 1 oneHka ocBoeHUs: MHIMBUIYalIbBHOTO MPOEKTA PACKPBIBAKOTCS

yepe3 MPEIMETHBIE PE3YJbTaThl, YCBOCHHBIE
CTYACHTAaMHU yMEHHS, HAIlpaBJICHHbICE  Ha
poeCCHOHATBHBIX KOMIIETSHITUH.

3HaHUSI W TNPUOOPETEHHBIE
dbopmupoBaHue  OOMMX U

Pe3yabTaTnl 00yyeHus

Onenka pe3yJbTaToB
(opMbI 1 METOBI)

JJMUHOCTHBIE PE3YJIBTATHI:

— Ppa3BUTHE JIMYHOCTHBIX, B TOM YHUCJIE AYyXOBHBIX U
bu3HYECKUX, Ka4eCcTB, 00eCNEUNBAIOIINX 3alTUIICHHOCTh
o0y4aemMoro il  ONpENEICHHUS JKMU3HEHHO Ba)KHBIX
WHTEPECOB JIMYHOCTH B YCIOBHUSAX KPU3UCHOTO PA3BUTHS
SKOHOMUKH, COKpAIIEHUSI IPUPOJIHBIX PECYPCOB;

— ¢opMupoOBaHHE CHUCTEMBI 3HAHUI 00 SKOHOMHYECKOUN
JKU3HHU OOIIECTBa, OMpPEACIICHUE CBOMX MECTa W POJU B
HKOHOMHUYECKOM ITPOCTPAHCTBE;

— BOCIIUTaHUE OTBETCTBEHHOTO OTHOIIEHHUS K COXPaHEHHIO
OKpPY’KaIOIleH IPUPOAHOU CPEJIbl, JIMYHOMY 310POBBIO KaK
K WHIUBUIYATHHON M OOIIECTBEHHOM IICHHOCTH;

METAIIPEIMETHBIE PE3YJIbTATbBI

— OBJaJIeHUE YMEHHSIMHU (POpMyTUpOBATH MPEACTABICHUS
00 PKOHOMHYECKOW HayKe KaK CUCTEME TEOPETHYECKHX U
NPUKIAJHBIX HAayK, W3y4eHUE OCOOEHHOCTH NPUMEHEHUs
HPKOHOMHYECKOTO aHajlu3a Ul IPYIMX COLMAIbHBIX HayK,
IIOHMMAHHE CYHIHOCTH  OCHOBHBIX  HanpaBJICHUUI

—  HUHOUBUAYAIbHBIH  W/WH
IPYIIIOBON YCTHBIN OIPOC;

- IIPOBEPKa BBITIOJIHEHUS
IIOCTAaBJICHHBIX 3a4a4.
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COBPEMEHHON YKOHOMHYECKON MBICIIH;

— OBIIaJIcHNE O0YYAIOIIMMUCS HABBIKAMH CAMOCTOSITEIILHO
ONPENENATh CBOI JKM3HEHHYIO IMO3UIMIO IO peaau3aruu
MOCTaBJICHHBIX LeJIed, HCHOb3ysd IMPABOBbIE 3HAHUS,
no0UpPaTh COOTBETCTBYIOUINE IPABOBBIE JOKYMEHTHI U Ha
UX OCHOBE TMPOBOAWTH HSKOHOMUYECKHM aHaIM3 B
KOHKPETHOW KU3HEHHOM CUTYyalld C ILEJNbI0 pa3pelIeHus
UMEIOITUXCS TPOOIIEeM;

- ¢dbopMupoBaHue yMEHUs BOCITPUHUMATH u
nepepadarbiBaTh MH(OPMAINIO, TOTYYEHHYIO B Ipolecce
M3y4deHUs OOIIECTBEHHBIX HAyK, BbIpabaThiBaTh B ceOe
KauecTBa rpax1aHMHA Poccuiickoi ®enepauuu,
BOCIIMTAHHOI'O  HA  LEHHOCTAX, 3aKpEIUICHHBIX B
Koncturyuuu Poccuiickoit deneparuu;

— TeHepupoBaHHE 3HAHUH O MHOr0OOpa3HM B3IJISIOB
pPa3IMYHBIX YYEHBIX MO BOMpPOCaM, KaK 3KOHOMHYECKOTO
pa3Butusi Poccuiickoit ®enepauuu, TaKk U MHUPOBOIO
coOOIlecCTBa;  yMEHHWE  MPUMEHSATh  HCTOPUUYECKUH,
COITMOJOTHYECKHUH, FOPUINYECKHUI MOOXOJbI s
BCECTOPOHHETO aHaIKM3a OOIIECTBEHHBIX SBJICHUM;

INPEJIMETHBIE PE3YJIBTATbBI

— c(OpMHPOBAHHOCTH CUCTEMBI 3HaHUU 00
SKOHOMHYECKOW cdepe B KHU3HM OOIIECTBA  Kak
IIPOCTPAHCTBE, B KOTOPOM OCYIIECTBISETCS

SKOHOMHUYECKasi  ACATEIbHOCTh  WHIMBHIIOB, CEMEH,
OTJEIIBHBIX NPEIIPUATUN U TOCY1apCTBA;

— TIOHUMAaHUE CYIIHOCTH YKOHOMHUYECKUX WHCTUTYTOB, UX
pOJIK B COILMATBHO-DKOHOMUYECKOM DPAa3BUTUU OOIIECTBA;
NOHMMaHHUE 3HAYEHUsS] 3TUYECKHX HOPM W HPABCTBEHHBIX
HGHHOCTeﬁ B 3KOHOMHYECKOU ACATCIIBHOCTH OTACJIBHBIX
moneld U o0miecTBa, chOPMUPOBAHHOCTD YBAXKUTEIHLHOTO
OTHOILIEHHS K YY)KOH COOCTBEHHOCTH;

—  c(hOpMHUPOBAHHOCTh AKOHOMHYECKOTO  MBIIIJICHHS:
YMEHUSI IPUHUMATh pPAIlOHAIEHBIC PEIICHHUS B YCIOBHUSIX
OTHOCUTEIIBHOW OTPaHWYEHHOCTH JOCTYIIHBIX PECYPCOB,
OLICHWBaTh W TIPUHUMATh OTBETCTBEHHOCTh 32 HX
BO3MOXHBIC MTOCICACTBUA MJIA CG6$I, CBOCTO OKPYXKCHUA U
00I1IeECTBA B LIEJIOM;

- BJIAACHUC HaBbIKaMU IIOUCKa aKTyaJ’IBHOI\/'I
SKOHOMHUYECKOW MH(OPMAIMK B pa3IMYHBIX MCTOYHUKAX,
BKIIO4Yasgs  VHTepHeT; yMeHue  pa3nuyath  (aKTHI,
apryMEHTBl W OILICHOYHBIC CYXXICHHUS; aHaJH3UpPOBATbH,
npeoOpa3oBbIBaTh W HUCIOJB30BaTh  IKOHOMHUYECKYIO
UHPOPMALIMIO ISl pEIIeHHs] TMPAKTUYECKUX 3a1ad B
y4eOHO eI TN HOCTH U PeaTbHOM JKU3HU;

— c(OPMHPOBAHHOCTh HABBIKOB MTPOEKTHOW EATEIHHOCTH:
yMEHuE pa3pabaTbiBaTb M PEAITHU30BBIBATH IMPOEKTHI
SKOHOMHUYECKOH ¥ MEeKAUCIUTUIMHAPHOW HAIIPABICHHOCTH
HA OCHOBE 0a30BBIX OKOHOMHUYECKHUX 3HAHUH U
IICHHOCTHBIX OPHECHTUPOB,;

—  UHAUBUAYAIbHBIH  W/WIK
IPYIIIOBOM YCTHBIN OIIPOC;

— COOOIICHHE Ha MPAKTHIECKOM
3aHATHUH.
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— yMEHHE [pPHUMEHATh IOJY4YEHHblE 3HAHUA W
chopMUPOBaHHBIE HaBBIKH JUTSt 3¢ (heKTUBHOTO
UCIIOJIHEHUS! OCHOBHBIX COL[MAJIBHO-I)KOHOMHUYECKUX POl
(moTpeduTens, MPOU3BOAUTEINA, IMOKYMaTeNs, MpPoJAaBla,
3aeMILUKA, aKIMOHepa, HaeMHOTO paboTHUKa,
paboTozaarens, HaJOTOIJIATEbIINKA);

— CIOCOOHOCTh K JIMYHOCTHOMY CaMOONIPEIENICHUIO H
camMopean3aluy B SKOHOMHUYECKOH eATeNIbHOCTH, B TOM
yuciae B OOJaCTM  MpEeJIpUHUMATENbCTBA;  3HAHHE
0COOEHHOCTEH COBPEMEHHOTO pBIHKA TpYyHa, BIAJCHUE
ATUKOM TPYJIOBBIX OTHOIICHUN;

— IOHUMaHue Mecra u poiau Poccum B cOBpeMEHHOU
MHUpPOBOH SKOHOMHUKE; yMEHUE OpHEHTUPOBAThCS B
TEKYIIUX SKOHOMHUYECKUX COOBITHSX, MPOUCXOMSIINX B
Poccun u mupe.

61




Pa3zpaboTunkmu:

OI'BOY BO «BI'TVY», TpernoaaBaTelb Bblcmeﬁ.

I
KaTeropuu - 4’%7 N.B. [lo3gusxosa

PykoBoguTe/ib 06pa30BaTeJbHOMH NPOrpaMMBbI

®I'BOY BO «BI'TY», crapmmii npenoaasaTelib , é/% 10.A. CaBuu
Kadepbl 5KOHOMHYECKOH 6e30MacHOCTH : . l/




JIMCT AKTYAJIN3AIIUU
padoueil mporpaMMbl U CIUIIHHBI

Haumenona
HHE
DJIEMEHTAa
OI1,
pasznena,
MMYHKTa

[IyHkT B mpenpiaymein
penakuuu

IIyHKT ¢ BHECEHHBIMU
WU3MEHEHUAMU

PexBu3uth
3aceaHus,
YTBEPAUBIIIETO
BHECCHUE
H3MEHEHHI
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