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1.MACHOPT PABOYEN ITPOT'PAMMBI YYEBHOM JUCIUILINHBI
EH.01. MATEMATHKA

1.1. Ob6aacTs npuMeHeHus1 padoyveil MPOrpaMmMbl

Pa6ouas mporpamma yueOnou nucuuminael EH.01.MaTtemaTrnka npenHa3sHadeHa
JUISL peanu3alii U SIBJISETCS 4acThl0O OCHOBHOM mMpodeccHoHaNbHOW 00pa3oBaTeIbHOU
porpamMmsbl (MMPOrpaMMbl MOJATOTOBKH CIEIUATMCTOB CPEHEr0 3B€HA) B COOTBETCTBUU C
dbeneparbHBIM TOCYIapCTBEHHBIM 00pa3oBaTelbHBIM cTaHmapToMm (mamee — ®I'OC) mo
cnenuanbHocTH 23.02.06 TexHuueckas 3KCIuTyaTalus HOJABUKHOTO COCTABA KEJIE3HbBIX
JIOPOT.

Pabouass nmporpamma y4eOHOM IUCUUIUIMHBI pa3paboTaHa HA OCHOBE NPUMEPHOM
IIpOrpaMMBbl JACUUATIIUHBI EH.O1. Maremaruka IS CIIEUAIBHOCTHU
23.02.06 Texnuueckas SKCILTyaTalys MOJIBUKHOTO COCTaBa JKEJIE3HBIX JAOPOT.

Pabouas mporpamma yueOHoO#M mucrumimabl EH.01. Martematuka peanmmusyercs c
ydeToM pabodeil mporpamMmbl BocnuTanusi oOydaroniuxcsi B @I'bOY BO «Camapckuii
rOCyJIapCTBEHHbIN YHUBEPCUTET ITyTE€H COOOILIEHUS».

B cooTBeTCTBUM € CHUCTEMHBIM MOJAXO0J0M K MpoOJieMe BOCHUTAHUS CTYIEHUYECKOU
MOJIOAEKH peanu3alus BOCIUTATENbHOW (DYHKIIMH OCYILIECTBIISIETCS B €UHCTBE yUeOHOIl
oeamenbHocmu (Ha 3aHITUSIX, BO BHEYYEOHOM JIEATENBHOCTH 110 U3y4aeMOU TUCHUIUIMHE)
U 6HEYyUeOHOIl 60CRUMAMENbHOU padomol.

PabGouass mporpamMmma y4eOHON HMUCHMIUIMHBI MOXET OBITh MCIOJIb30BaHa B
JOTIOJTHUTENBHOM — MpodeccuoHaIbHOM oOpa3oBaHud (B TporpaMmax —MOBBIIICHUS
KBAIM(PUKAIMU W TMepenoArotoBku) mno coenuaibHoct 23.02.06 Texnuueckas
DKCIUTyaTalus MMOJBUKHOTO COCTABA KEJIE3HBIX JOPOT .

1.2. Mecto yueOHOM AMCIUATITAHBI B CTPYKTYpe OCHOBHOM
npo¢eccuoHAIbHOI 00pa30BaTeIbHON MPOrPaMMBbI

MaremaTHdecKHii 1 OOIIMI €CTECTBEHHOHAYYHBIN ITUKII, oOmIenpodeccuoHanbHas
JVCIUTIIMHA.

1.3. Hean u 3agauyu y4yeOHOH JMCUMIVIMHBI — TPeOGOBaHUSI K pe3yjabTaTam
OCBOCHUSA Y4eOHOU TMCIUIIIUHBI:
B pesynbrare ocBoeHUs yu4eOHOM JUCIUILIIMHBI O0YYarOIIMIACS T0JKEH
YMETh!
— HCTIOJIh30BaTh METO/IbI JIMHEWHOM anreOphl;
— pelllaTh OCHOBHBIE MPUKIIAHBIE 33]a4H1 YUCIEHHBIMU METOIaMHU.
B pesynbTare ocBoeHus yueOHOM AUCIUITIMHBI 00 YyJarOIIUIACS TOTHKEH
3HATH:
— OCHOBHBIC TOHSTHS W METOJbI JIMHEHHOW anreOphl, JUCKPETHONH MaTeMAaTHKH,
MaTEMaTUYECKOrO aHaJIn3a, TEOPUH BEPOATHOCTEN U MATEMATUUECKON CTATUCTUKY,
— OCHOBHBIE YMCJICHHBIE METO/IbI PEIICHMS IPUKIIAIHBIX 3a4a4.

Pe3ynpTaTomM ocBOEHUsI y4eOHOU AUCIUIUIMHBI SBISETCS (OPMUPOBAHUE U PA3BUTHE
o0muMX # MNpOPEeCCHOHATBHBIX KOMIETEHIUH, HEOOXOJUMBIX B MNPOPECCHOHATBHON
NEATEIIBHOCTH CIENUAINCTA.

B ydeOHOM mponecce BocnuTaHUE OOYYAIOMIMXCS OCYIIECTBISIETCS B KOHTEKCTE
HeJei, 3a71a4 U coJiepkaHus IpodecCHOHaIBLHOTO0 00pa30BaHusl.

B pesynbrare nzydeHus: IUCHUILIAHBI Y BHITYCKHHUKA JTOJDKHBI OBITH CHOPMUPOBAHBI

U pa3BuTHI cienyronue npoheccuonanbabie (1K) u o6mme xommnereniuu (OK):



Kon HaumeHoBaHue pe3yJibTaTa 00yYeHH s
[IK 2.2 | IlnanupoBaTh M OPraHU30OBBIBATE MEPONPHUATHA 10 COOJIOJCHHI0O HOPM O€30IMacHBIX
YCJIIOBUM TpyzAa
IIK 2.3 | KoHTpOoaupoBaTh M OIIEHUBATh KAYECTBO BBHIMOJIHSIEMBIX padOT
IIK 3.1 | OdopMIIsATh TEXHUYECKYIO U TEXHOJIOTUYECKYIO TOKYMEHTAIIHIO
IIK 3.2 | Pa3pabaTheiBaTh TEXHOJOTHYECKHE TMPOIECCHl HAa PEMOHT OTAEIbHBIX JIeTajei U Y3JI0B
IIOJIBUYKHOT'O COCTaBa JKEJIE3HBIX J10POI' B COOTBETCTBUU C HOPMATUBHON JOKyMEHTaLMEN

OK 01 | Beibmpats criocodRI pelmentd 23039 TpodecCHoHATEHOH JeaTeTEHOCTH IPHMEHHTEIRHO K PAIHTHEIM
KOHTEKCTaM

OK 02 | UcomonszoBaTe COEpEMEHHEIE CPEOCTEA IIOMCKA, A4AHANH2A M HHTEPOPETAIMH HHQOPMAIHH H
HHDOPMAITHOHHEIE TEXHOIOTHE 414 ERIIIONHEHHA 33039 NP0 QeccHOHANBHON JeSTeNsHOCTH

OK 03 | IlmammpoepaTs H pealHI0BEBEATE COOCTEEHHOE NPOoQEecCHOHAIRHOE HM JIHYHOCTHOE pAasBHTHE,
NpeIpPHHAMATENECKVI) OeSTelbHOCTE B npodeccHoHansHOH cepe, HCOONBI0EAT: IHAHHA II0
dumancoR0fl IPAMOTHOCTH B PasTHIHEIX SKHIHEHHEIX CHTVAIIHAX

OK 04 | DddexrnrHO B2anMOIeCTEORATE H PADOTATE B KOUIEKTHE S H KOMAHIe

OK 05 | OcvimecTEnaTe VCTHVIO H NHCEMEHHVID KOMMVHHEAIHID HA TOCVIApPCTEeHHOM f3mike Poccmiickoii
begepanmu ¢ yaeToM ocobenHoCTEl COMHANEHOT O H KYVIETYPHOT 0 KOHTEKCTa

OK 06 | Ilpogenars rpaEgaHcKo-TIATPHOTHYECKVIO IIOZHIMID, JeMOHCTPHPOBATE OCOZHAHHOE INIOBSJSHHE Ha
OCHOEE TPAaJMIIHOHHEIX ODINede/IOBRe9ecKHX LIEHHOCTSH , B TOM THCAE ¢ VIeTOM TapMOHI2AIINH
MEXHANHOHAILHELX H MEKDPEIHIHOIHELX OTHOLICHHH, IIPHMEHATE CTAHJAPTHEl AHTHEOPPVILHOHHOIO
LIOBEeIeHHA

OK 07 | ComeficTeoRaTE COXpaHEeHHMIO OKPVIKAIOmeH cpemel, pecvpcocOSpelkeHHI0, NPHMEHSTE ZHAHHA 00
H3MEHeHHMH KIHMAaTa, NPHHLMNOEL OepelIHBOre npoHz:soacrea, 3¢dextHeHo OeficCTEOBaTE B
YpesEEYANHELN CHTVALHIL

OK 08 | Mcmonszoeate cpencTea dHsHYIeCKOH KVALTVPEL A4 COXpaHEeHHA H VEPEISHHA 300POERA B IPOIIECcCe
npodeCCHOHANBHON  OEATEeNEHOCTH M  [OASEPKAHHA He0oOXOOHMOrO VPOBHA — (HIHYeCKOld
IOATOTORIEHHOCTH

OK 09 | ITonrzoraTeca npodeccHoNaTEHOH JOKVMEHTANMEH Ha TOCYIAPCTEEHHOM H HHOCTPAHHOM A3BIKAX

1.4. KoauyecTBO 4YacoB Ha OCBOeHHe paldoueii mnporpaMMbl y4eOHOM
AUCHUIJIMHBI:
MakcumanbHast y4deOHash Harpy3ka oOyd4aromierocss Ha OYHOM OTACICHUM —
105 yacos, B TOM 4mcIIE:
oOs3aTenbHasl ayIUTOpHAs ydeOHas Harpy3ka oOydwarorierocss — /0 gacoB, B TOM
YHCIIe MPAKTUUECKHE 3aHATHS — 16 Jacos;
camocTosTeNbHas padoTa obydJaromerocss — 35 4acos.

MaxkcumanbHasi ydyeOHas Harpy3ka oOOyd4aromerocs Ha 33a0YHOM OTICJICHUU —
105 gacoB, B TOM 4ucCJIE:

oOs3aTenpHasl ayauTopHas ydyeOHas Harpyska oOyuaromierocs — 12 gacoB, B TOM
YHCJIe PAKTUUECKUE 3aHSATHUS — 4 4acoB;

camocTosTeNbHas pabora obyyarorerocs — 93 4acos.
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM TUCIUITLINHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BU/bI Y4eOHOH padoThl

2.1.1. O0beM yueOHOH TMCHUTIMHBI M BUAbI Y4eOHOM PadoThI 1JISI 0YHOI0

OTACJICHUA

Bup y4eOHoii padoTsl

Oovem uacos

MaxkcuMmaabHasi yyeOHasi HArpy3Ka (Bcero) 105
Ooazamenvnan ayoumopnas yueodnasn nazpyska (6cezo) 70
B TOM YHCJIE:
IIPAKTUYECKUAEC 3aHATHUA 16
KOHTPOJIbHBIE PaOOTHI —
CamocrosiTesibHast paboTa 00y4yaromerocs (Bcero) 35

B TOM 4HUCIJIC.

BBIITOJIHCHUC JOMAIIIHUX BaI[aHI/Iﬁ

MMOATOTOBKA K NPAKTUYICCKUM 3aHATHUAM

IIOATrOTOBKA K KOHTPOJIbHBIM pa60TaM

Htorosas arrecramus B popme IK3ameHa

2.1.2. O0beM y4eOHOH TMCHUIIMHBI M BUAbI Y4eOHOM Pa0d0ThI AJISl 32049HOT0

OTACJICHUA

Bupa yueOHoi# padoTbl

Oovem uacoe

MakcumasnbHas yueOHasi Harpy3ka (Bcero) 105
Oo0s3aTesibHAsE AyAUTOPHAs yueOHasi HArpPy3Ka (Bcero) 12
B TOM YHCJIE:
MIPAKTHYECKNE 3aHATHS 4
KOHTPOJIbHBIE pabOThI -
CamocrosTejibHasi paboTa o0y4yaroierocs (Bcero) 93

Hrorosas arrectauus B popme IK3amena




2.2. Paboumii TeMaTHYeCKUH IJIAH U coJiepKaHne y4eOHOH TUCUMILUTHHBI «MaTeMaTuKa
2.2.1. Pabouuii TeMATH4YECKHUIl IJIAH U co/iepkaHue YueOHo# Juciuiuinabl « MaTtemaTnkay (04HOe OT/Ae1eHNe)

HaunmenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuaJia, MPAKTHYECKHE 3aHATHS, CAMOCTOATEIbHAS
padora o0y4yarommxcs

Y4yeOHasi Harpy3ka
o0yyaromuxcs, 4.

Oo0s13aTeLHaAs

BCEro

B T.4.

np.
3aH.

Camocrosrena

bHasi padoTa

~| YpoBeHb OCBOCHUS

Brenenne

oo

Copep:xxaHue y4eOHOro MaTepuaJjia

Marematuka ¥ Hay4yHO-TEXHHUYECKMH mnporpecc. Ponb maremMaTMku B IIOATOTOBKE
CHELMAINCTOB CPEJAHEro 3BEHA JKEJIE3HOAOPOXKHOIO TpaHcmopra U (opMupoBaHUE
001X 1 MpoheCCHOHATHHBIX KOMIICTCHITUH.

R |lw|w MakcuMajabHas

EN NN

N

CamocrosiTesbHast padora o0yuarommuxcs Nel

[IpopaboTka KOHCIIEKTOB 3aHATHI, YI€OHBIX M3JAaHUN W JOMOJHUTEIBHON JIUTEpaTypHl,
MIOUCK, aHAJIU3 U OLIeHKa nHpopMalu (nmpodeccuoHanbHble 6a3bl JaHHBIX, PECYPCHI CETH
WuTepHer) mo conepkaHHIO y4yeOHOro Marepuana M ONpPEAETCHHIO 3a/1ad CBOEro
podecCHOHATBHOrO ¥ JMYHOCTHOrO pocta. [ToaroroBka cooOmeHni wim npe3eHTanni

Pasznea 1. JIuneiinas

ajaredpa

1©©

N
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Copep:xxanue y4eOHOro MaTepuaJjia

KoMIuiekcHple 4ucna ©W  MX TIeoMeTpudeckas uHTepnperauus. JleWictBus Hax
KOMIUIEKCHBIMH YMCJIaMH, 33/IaHHBIMH B aireOpauueckodl M TPUTOHOMETPHUYECKOM
dopmax. IlokazarenpHas (opma 3amucu KOMIUIEKCHOTO uyucia. Popmyna ODidnepa.
[TpumMeHeHre KOMIUIEKCHBIX YHCENl IPH PEeLIeHUH MTPOopecCHOHATTbHBIX 33/1a4

IIpakTnyeckoe 3ansarue 1

KomrnekcHbie uncna u AecTBus HaJ HUMU. PellieHue 3aa4 Juisi HAXOKIEHUS TIOJTHOTO
COMPOTHUBIICHUS AJEKTPUYECKON LENW MEPEMEHHOTO0 TOKa C IMOMOIIbI) KOMIUIEKCHBIX
YHUCEIl

CamocTosiTesibHast padoTa o0yuaromuxcs Ne2

Cucremarudeckass TpopabOTKa KOHCHEKTOB  3aHATHH, y4eOHBIX  M3JaHUN U
NONONTHUTENbHONM  juTepaTypbl.  Ilomck, aHanu3 W oueHKa  UHpOpMalUu
(mpoceccronanbHbie 0a3bl JaHHBIX W pecypchl ceTH HTepHET) To couep:KaHuio
y4eOHOro Marepuaia U onpeAeseHuIo MpodecCHOHaIbHO 3HAUMMBIX 3a1a4. [loaroroBka k
MPAKTHUYICCKOMY 3aHATHIO U 3alllUTC OTYETOB C MHCIIOJIB30BAHUEM peKOMCHIIaLII/Iﬁ




npeniofaBatess. [loaroroBka cooOeHMIA WM TTPE3CHTAITAN

Pa3nen 2. OcHOBBI 12 8 2 4
AU CKPETHOM
MaTeMaTHKH
Coaep:xanue y4eOHOro MaTepuaJia 8 8 - -
MHoxecTBO M ero sieMeHTbl. [lycToe MHOXKECTBO, NOJMHOXKECTBA HEKOTOPOIrO
MHOXkecTBa. OmnepanMu HajJg MHOXKECTBAMM: II€PECEUEHUE MHOXKECTB, OObEIUHEHHE
MHOKECTB, JIONOJHEHHE MHOXecTB. OTHOLIEHWs, WX BHUABI U CBOMcTBa. J(Marpamma
Oiinepa—Benna. YucnoBble MHOXecTBa. VICTOpuss BO3HMKHOBEHHUS HOHATUS «rpady.
3amaun, mOpuUBOASIIUME K TOHATHIO rpada. OCHOBHbIE TOHSATHS TEOpHUH Tpados.
[IpumeneHne TeoprH MHOKECTB U TEOPHH TpadoB MpH peIICHNH MPUKIIAIHBIX 33144
IIpakTHyeckoe 3ansAaTHE 2 — — 2 —
[loctpoenne rpada 1O  yCIOBUIO  CUTYallUOHHOW  3aJa4d: B  YIPaBICHUH
UHPPACTPYKTYypaMHd Ha TPAHCIIOPTE; B CTPYKTYpPE B3aUMOJICHCTBUS pPa3iIM4YHBIX BUIOB
TpaHCHOPTA.
CamocrosiTesibHas padora o0yuarommuxcs Ne3 4 - — 4
Cucremarnyeckass MpopadOTKa  KOHCIEKTOB  3aHATUH, Y4Y€OHBIX U3JAHUN U
JOTIONTHUTENHLHON JTuTepaTyphl. [lonck, aHamM3 U OllEHKA JOMOJHUTENbHON HH(pOpMaIK
10 CO/ICP)KAHMIO y4eOHOrO MaTepHaja M ONPENENCHHIO MPOPECCHOHATBHO 3HAYMMBIX
3aga4. [ToaroroBka cooOIIEeHNH UK TTpe3eHTalH
Pa3nen 3. 36 24 4 12
MaremaTu4ecKkuii
aHaIu3
Tema 3.1. 12 8 0 4
AudpdepenunanbHoe u
HHTEerpajbHoOe
HCUYMCJIEHUE
CopepikaHue y4eOHOT0 MaTepuaJia 8 8 — —
[TpousBonHas Gpynkuuu. ['eomerpudeckuii 1 GU3NUECKUN CMBICI IPOU3BOIHON (DYHKIUH.
[Tpunoxenue mMpou3BOAHON (PYHKIMU K PEIICHHIO Pa3U4HbIX 3amad. VHTerpupoBaHue
¢byukuuid. Omnpenenennbiii unHTerpan. ®opmyna Herlorona—Jleitbuuna. Ilpunoxenue
ONpPEEIEHHOr0 MHTErpaja K PEHICHUIO Pa3IMYHbIX MPUKIIAJHbBIX 3a/1a4
CamocTosiTesibHasi padora odyuarwmuxcsa Ned 4 - - 4

Cucremarnyeckass npopaOOTKa  KOHCIEKTOB  3aHATHHA, y4eOHBIX  M3JaHUH U
NOTIOJTHUTENIbHON ~ nuTeparypbl.  [loMck, aHamWM3 ©  OlEHKa  WHQOpMAIuu
(mpodeccronanbHbIe 0a3bl JaHHBIX, pecypchl ceTu MHTepHeT) 1o cofepikaHuio y4eOHOTro
Marepraia W OIpPEACICHHI0 TpOoQecCHOHATbHO 3HAYMMBIX 3agad. [loaroroBka
COOOIIEHHH WM TTPE3EHTANHA




Tema 3.2.
OOBLIKHOBEHHbBIE
nupdepeHuuaIbLHbIE
YPaBHEHHA

Conep:xxanue yuyeOHOro MarepuaJa

Huddepennmanbupie ypaBHEeHHS TepBOro M BToporo mopsaka. ubdepeHumanbHbie
YPaBHEHUS C pa3ICNSIONMMUCST  TepeMeHHbIMH. OIHOPOJHBIC YpPaBHEHHUS TEPBOTO
nopsiaka. JIuHelHple OIHOPOJHBIE YPABHEHHSI BTOPOTO TMOPSIKA C TOCTOSIHHBIMHU
kodddunuentamu. [IpumMeHeHne OOBIKHOBEHHBIX UG (EPCHIMATBHBIX YPaBHCHHH IPH
peteHuy MpogecCHOHATBHBIX 33/1a.

IIpakTHyeckoe 3aHsTHE 3
[IpumeHeHnne OOBIKHOBEHHBIX JUPQPEpEeHIMATbHBIX  YPAaBHEHMH TpU  PEILICHUU
NPUKIAHbIX 3a/1a4.

CamocTosiTesibHas padoTa odyuarmuxcsa NeS

Cucremaruieckast IpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHBIX U3AaHUHN U
JONIOJTHUTENBHOM TuTeparypsl. [lonck, ananus 1 oneHka HHPOPMAaITUH
(mpoeccronanbHbie 6a3bl JaHHBIX U PeCcypchl ceTu IHTEepHET) 1o coiep:KaHuto
y4eOHOT0 MaTepualia U ONpeIesICHHIO TPOPECCHOHAITBHO 3HAYMMBIX 3a1a4 [ToaroToBka k
MPAKTUYECKOMY 3aHATHUIO U 3alIUTEe OTYETOB C UCIOJIH30BAHUEM PEKOMEHIAIIHIA
npenogasatesis. [loaroroBka cooOeHMIA WM TTPE3CHTANN

Tema 3.3.
AudpdepenunanbHbie
YPAaBHEHHHA B YaCTHBIX
NPOM3BOIHBIX

Conepxxanue yueOHOT0 MaTepuaia

JuddepeHnmanpaple  ypaBHEHHS] B YaCTHBIX  MPOM3BOIHBIX.  [IpumeHeHue
muddepeHIManbHbIX  YPaBHEHWH B YaCTHBIX  MPOM3BOAHBIX  TPHU  pEIICHUH
npodecCHOHATbHBIX 3a/1a4

CamocTosiTejibHas padoTa odyuarmuxcsa Ne6

Cucremarnyeckass mpopabOTKa KOHCIIEKTOB  3aHITUM, YYeOHBIX H3AaHUU U
JOTONTHUTENbHOW  jurepaTypbl.  Ilomck, aHamu3 W omeHKa  uHpOpMAaIMH
(mpoteccroHanbHbie 0a3bl JMAHHBIX M pecypchbl cetd VHTEepHET) 1o Ccolep:KaHUIo
yueOHOro mMarepuaia U ONpeieieHnIo MpodecCHOHAIbHO 3HAYMMBIX 3a1ad. [loaroroBka
COOOIICHNI WK TIpe3eHTaInil

Tema 3.4. Paabl

Coaepxxanue yueOHOTO MaTepuaia

UYucnossie psaasl. [IpusHak cxomuMocTu umciaoBoro psiga nmo Jlamambepy. Paznoxenwue
noApIHTerpaabHoil (yHkuuu B psan. CrenmeHHble pagsl Maxknopena. I[IpuMeHenune
YHCJIOBBIX PSIIOB NPY PEIICHUU NPUKIIAJHBIX 3a7a4




IIpakTHuyeckoe 3ansiTue 4
Pentenne MPUKIIAAHBIX 3a1a49 C IPUMCHCHHUECM YN CJIOBLIX PSII0B.

CamocrosiTesibHasi padoTa o0yuarommuxcs Ne7

Cucremarudeckasi mpopabOTKa KOHCIIEKTOB 3aHATHA, YU€OHBIX M3/IaHUIN U JOMOTHUTEIh-
Hoii nutepatypsl. [louck, ananus u ouenka nadopmaruu(rpodeccuoHaabHble 0a3bl 1aH-
HBIX, PECYpChl ceTH MHTEepHET) MO COoIep aHUI0 y4eOHOro MaTepHraia U ONpe/IeICHUIO
npodecCrOHaIbHO 3HAYMMBIX 33/1a4.

[ToaroroBka K MpakTHUYECKOMY 3aHSTHIO U 3alIUTE OTYETOB C HMCIIOJIb30BAHUEM PEKOMEH-
Januii mpernojaBatenis. PerieHue paziauuHbIX NpoQecCHOHANbHBIX 3a]ad; OMNpeeeHHe
METO/IOB M CIIOCOOOB WX pelieHws; olleHKa ux 3ddexkruBHOCTH M KadecTBa. [loaroroska
COOOIICHUI UITH MTPE3CHTALIUH.

Pa3gea 4. OCHOBBI
TEOPUH BEPOSTHOCTH U

MATEMATHYECKOM
CTATUCTHKH

1~

1o

Copepxxanue yueOHOT0 MaTepuaia

[Tonstne xomMOuMHaTOpHOU 3amaun. DakTopran yncia. Buiasl COSTMHEHUN: pa3MeICHHUS,
NIepEeCTaHOBKU, COYETaHUs U UX cBoiicTBa. [IpuMeHeHne KOMOMHATOPUKU MPH pPEIeHUN
npo¢eCCUOHANIBHBIX 3a/1a4.

CiydaliHbIil SKCHIEPUMEHT, 3JIEMEHTApHbIE UCXOJbl, cOOBITHS. OnpeneneHne BEepOsITHO-
CTH: KJIACCUYECKOE, CTATUCTUYECKOE, TEOMETPUUYECKOE; YCIIOBHAS BEPOSITHOCTD. TeopeMbl
CIIOKEHUS U YMHOXEHHs BeposiTHOCTeN. DopMyina nosiHoi BeposTHOCTH. PopMyiia bep-
Hy/ui. CaydaliHble BEJTMUMHBI, 3aKOHBI UX paclpeeeHNs U YHCIOBbIE XapaKTEPUCTUKH.
Maremarnueckoe OxumaHue U aucrepcus. IIpuMeHeHHe Teopuu BEPOSATHOCTEU IIPH
peneHnH npoecCHOHANIbHBIX 3a/1a4.

12

12

IIpakTH4yeckoe 3aHsiTHE 5
Pemenmne MPUKIIAAHBIX 3a/1a4 C UCIIOJIb30BAHUCM KOM6I/IHaT0pI/IKI/I.

IIpakTH4yeckoe 3ansiTHE 6
Pemrenme IMPUKIIAAHBIX 3a0a49 Ha HAXOXXICHUEC BEPOATHOCTH COOBITHS.

CamocTosiTejibHas padoTa odyuarwmuxcsa Ne§

Cucremarnueckass TpopadOTKa KOHCHEKTOB 3aHITUM, Y4YeOHBIX UW3JaHUMA u
HOHOHHHTGHBHOﬁ JINTCPATyphL. HO)II‘OTOBKa K TPaKTUYCCKUM 3aHATHAM W 3allUTC
OTUETOB C HCIIOJIb30BAaHUEM pPEKOMEHAAIMM mnpenoAaBaTens. PelleHrne pazmuyHbIX
npodeccuoHaIbHBIX 3a]1a4; ONpPE/IesIEHNEe METO/I0B U CITIOCOOOB UX PEllIeHUs]; OLeHKa X
s dexkTUBHOCTH 1 KaduecTBa. [1oroToBKa cOOOIIEHII MTH TTPE3eHTAIHIA

Pa3nea 5. OcHOBHBIE
YHUCJEHHbIE METOAbI

I~

1~

Tema 5.1. Uncyiennoe




HHTEerPpUpPOBaHMe

ConepxxaHue yueOHOTO MaTepuaia

[loHATHE O YMCIIEHHOM HHTErpupoBaHUM. DPOPMyJbl YHMCIECHHOTO WHTETPUPOBAHMUA:
IIPSIMOYTOJIbHUKA U Tpaneuuid.  Popmyna CumiicoHa. AOCOIIOTHAS NOTPELIHOCTD NPU
YHUCIEHHOM MHTErpupoBaHuM. [IprMeHeHne YMCIeHHOr0 UHTETPUPOBAaHUS JJISl PELIEHHS
poeCCHOHATBHBIX 3a/1a4.

CamocrosiTesibHasi padoTa o0yyaromuxcs Ne9

Cucremaruveckass mpopabOoTKa KOHCIIEKTOB  3aHSATHH, Y4eOHBIX U3JaHUU |
JOTIOJTHUTENIbHOM  JuTeparyphl. PerieHue pas3iuyHbIX MPO(ECCHOHAIBHBIX — 3a71ad;
OTIpEJIeIICHUE METOJIOB U CIIOCOOOB X PEIICHHUS;, OIICHKA UX Y(PPEKTUBHOCTH U Ka4eCTBa.
[ToaroroBka COOONICHMUIT MM TIPE3CHTAITHIA.

Tema 5.2. UncjaeHnnoe
auddepeHnupoBanue

Conepxxanue yueOHOT0 MaTepuaJia

[lonsitTue o  umcneHHoM  guddepenuupoBannn. Dopmynbl  NPHOIMKEHHOTO
muQepeHMpOBaHUs, OCHOBAHHBIE HAa HHTEPIOSIIUOHHBIX (dopMmynax HeroToHa.
[Ipumenenne uncneHHoro mudQepeHInpoBaHUS NPU PEIIeHUH MPOo(ecCHOHATBHBIX
3aja4.

IIpakTHyeckoe 3ansitue 7
Pemenue 3a1a4 Ha HaxoX/A€HHUE MO TAOIMYHO 331aHHON QYHKIMHU (pH n = 2), PyHKIMH,
3aJJaHHOM aHanuTudecku. VMccnenoBanue cBoicTB 310l GyHKIMN

CamocrosiTesibHas padora o0yqarommuxcs Nel0

Cucremaruueckass mnpopaOOoTKa KOHCIIEKTOB 3aHATHHM, Y4eOHBIX H3JaHUMN u
JOTIOJIHUTENBHON JuTepaTypbl. IloAroTroBka K MNpakTUYECKOMY 3aHATHUIO W 3allUTE
OTYETOB C MHCIIOJIb30BAaHUEM pEKOMEHJAIMi npenojaBarens. PelieHue pasinyHbIX
npoQeccHOHaIbHBIX 3a/1a4; OINpPEAeTIeHue METOA0B M CIOCOO0B MX PELICHHUS; OLEHKA UX
s dexTuBHOCTH 1 KadecTBa. [loaroToBka cOOOIICHNI WM TIPE3CHTAITNI

Tema 5.3 Unciaennoe
pelnieHune
00BIKHOBEHHBIX
aupdepeHIMAIBHBIX
YPaBHEHH I

Conep:xxanue yuyeOHOro Mmarepuaa

[TonsiTue 0 yKMcaeHHOM peleHny auddepeHInalbHbIX ypaBHEHHH. MeTton Diinepa s
pemieHuss OOBIKHOBEHHBIX JuddepeHnnanbHblx ypaBHeHUl. IlpuMeHnenue Mertona
YUCICHHOTO  pemieHuss  JudQepeHIMaIbHbIX  YpaBHEHHMM  THpuU  pelIeHUuu
po(heCCHOHATIHLHBIX 3a]1a4.

IIpakTHyeckoe 3ansiTue 8
Perienne nmpukiIagHbIX 3a/1a4 C MCHOJIB30BAHUEM METOa Jijepa




CamocTosiTesibHas padora odyuarommuxcs Nell 2 — — 2
Cucremaruveckass mpopabOoTKa KOHCIIEKTOB 3aHSATHH, Y4YeOHBIX UW3JaHUN u
NOMOMTHUTENbHON  suTepaTypbl.  Ilomck, aHanM3 W omeHka  HUH(OpMAIUH
(mpodeccuonanpHbie 0a3bl JaHHBIX, pecypchl ceTu MHTepHET) 1o coAepikaHuio y4eOHOTO
MaTepHala 1 orpeaeseHno MpohecCHOHATbHO 3HAYMMBIX 3a/1a4.

[TogroroBka K MpPaKTUYECKOMY 3aHSATHIO W 3allUTE€ OTYETOB C HCIOJIb30BAHHEM
peKOMeHJalui mpernojaBarens. PemieHue pa3iauyHbIX HpOPEecCHOHANbHBIX —3a/1ay;
OIIpEJIeTICHNE METOJIOB M CIIOCOOOB MX PEILIeHUs; OlleHKa UX 3()(HEKTUBHOCTH U KayeCTBa.
[ToaroroBka K 3aueTy

[Ipumepnass TeMbl [JIs1 TOJATOTOBKM COOOIIEHHUH (TIpe3eHTaluil) MPUKIATHOTO
xapakrepa

Hcropust cTaHOBJIEHUS TEOPUH UCCIICIOBAHUS OTIEPAINA KaK HAyKH.

Teopus pacnicanust.

Meroapbl IIIaHUPOBAHUA.

[TpumeneHne Teopur MCCIeOBAHUS ONEPAUil TPU PEIIeHUH MPO(HEeCCHOHAIBHBIX 3a/1a4
B oOnactu (OpMHpPOBAHHUS TEXHOJOTHYECKOTO IIMKJIA OKCIUIyaTallud MalluH |
00OpyI0BaHUsl Ha TpaHcHopTe (ympaBieHHe MH(PACTPYKTypaMH Ha Kele3HOJOPOKHOM
TpaHCIOpPTE).

CTpykTypa U B3aMMO/ICHCTBHE Pa3IMYHBIX BUAOB TPAHCIIOPTA.

[TpuMeHeHHe crucTeM OLIEHKH HaJEKHOCTH M OE€30MaCHOCTH paboT Ha HKEJIe3HOJOPOKHOM
TpaHCIIOpTe

Bcero 105 70 16 35

B yuebnom npouecce vcrionb3yloTcsl aCCUBHbIE, aKTUBHbIE U MHTEPAKTUBHBIE (JOPMbI O0yUEHUS (AKTUBHBIE U MHTEPAKTUBHbBIC
aexuuu (mpoOjemMHasi JIEKIUs, JIEKIHsS C 3alUIaHMPOBAHHBIMHM OLIMOKaMH (JIEKLMS-IIPOBOKALMS), JIEKIUS «IIPEcC-KOHPEpEeHIUsN»,
JCKIHSI-TUAIIOT M JICKIHSI-TUCKYCCHS ), TUCKYCCHH («MO3TOBOM IITYpM», 1e0aThI)).

JU1 XapaKTepUCTUKHU YPOBHSI OCBOEHMsI y4€OHOI0 MaTepHralla UCIOJIb3YIOTCS CIEAYIOINe 0003HAYECHHUS:

2 — pernpOoayKTHUBHBIN (BBIMOJHEHNE ACSITEIFHOCTH IO 00pa3ily, MHCTPYKIIMU WITH MO/ PYKOBOACTBOM);

3— NPOAYKTUBHBIN (MJIAHUPOBAHKE U CAMOCTOSITETILHOE BBITIOJHEHUE JIEATENbHOCTH, PEIICHUE TPOOJIEMHBIX 33]1a4).




2.2.2. Pabounii TeMaTHYeCKHUil IUIaH U co/iepKaHne YUeOHOH TMCUUIIMHBI «MaTeMaTuKay (3a04HO0e OT/IeJIeHne)

HaunmenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuaJia, MPAKTUYECKHE 3aHATHS, CAMOCTOATEIbHAS
padora o0y4yarommxcst

Y4yeOHasi Harpy3ka
o0yuawuuxcs, 4.

Oo0s13aTeILHAN

BCEro

B T.4.

np.
3aH.

Camocroarena
bHasi padoTa

~| YpoBeHb OCBOCHUS

Brenenne

oo

Conep:xxaHue y4eOHOIro MaTepuaJjia

MaremaTka W Hay4yHO-TEXHHUYECKHUH mporpecc. Poib MaTeMaTuku B IOATOTOBKE
CHENHMAINCTOB CPEJAHEr0 3BEHA JKEJIE3HOJOPOKHOTO TpaHCmopra U (popMupoBaHHE
00IIMX 1 TPOPECCHOHATBHBIX KOMITICTCHITHIA.

| lw|w MakcuMaJIbHASA

ENJTENFN

N

CamocrosiTesbHas padora o0yuarommuxcs Nel

[TpopaboTka KOHCIIEKTOB 3aHATHH, Y4€OHBIX M3JaHWN W JOMOJHUTEIBHOHN JIMTEpPaTypHl,
IIOMCK, aHAJIU3 U OLIeHKa nHpopMaluu (npodeccuoHanbHble 0a3bl JaHHBIX, PECYPCHI CETH
WuTepHeTr) mo conepkaHUIO y4yeOHOro marepuaiga M ONpPEAENICHHIO 33/7ad CBOETro
podecCHOHATBHOrO ¥ JIMYHOCTHOTrO pocta. IToaroroBka cooOmeHni wim npe3eHTanni

Pasznea 1. Jiuneiinas

ajaredpa

[08)

=

Copep:xxanue y4eOHOro MaTepuaJjia

KoMIuiekcHple 4ucna ©W  MX TIeoMeTpudeckas uHTepnperauus. JleWictBus Hax
KOMIUIEKCHBIMH YMCJIaMH, 33/laHHBIMH B aireOpauyeckodl M TPUTOHOMETPHUYECKOMH
dopmax. IlokazarenpHas (opma 3amucu KOMIUIEKCHOTO uyucia. Popmyna ODiinepa.
[TpumeHeHre KOMIUIEKCHBIX YHCENl P PELIeHUH MTPOoeCcCHOHATIbHBIX 33/1a4

IIpakTnyeckoe 3ansarue 1

KomrnekcHbie uncna u aeicTBUs HaJ HUMU. PellieHue 3amay Juisi HAXOKIEHUS TTOJTHOTO
COMPOTHUBIICHUS AJEKTPUUECKON LENW MEPEMEHHOTO0 TOKa C TMOMOIIbI) KOMIUIEKCHBIX
YHUCEIl

CamocrosiTesibHast padoTa o0yuaromuxcs Ne2

Cucremarudeckass TpopaOdOTKa KOHCHEKTOB  3aHSATHH, y4eOHBIX M3JaHUN U
NONONTHUTENbHONM  juTepaTypbl.  Ilomck, aHanu3 W oueHKa  uHpOpMaLUU
(mpoeccronanbHbie 0azbl JaHHBIX W pecypchl ceTH HTepHET) o colep:KaHuio
y4e0HOr0 MaTepualia v ONpeeeHNI0 MPOodEeCCHOHAIBHO 3HAYMMBIX 3a1ad. [loaroroBka k
HpaKTI/I‘-ICCKOMy 3aHATUIO U 3alIuTe OTYETOB C HCIIOJIB30BAHUEM peKOMeHI[aLII/Iﬁ
nipeniofaBatess. [loaroroBka cooOeHMIA WM TTPE3CHTAIIAN




Pa3nen 2. OcHOBBI 12 0 0 12
AMCKPETHOMI
MaTEMATHKH
Conep:xanue yueOHOro MaTepuaJjia 8 — — 8
MHoxecTBO M ero 3ieMeHThl. IlycToe MHOXECTBO, IIOJMHOXXECTBA HEKOTOPOIO
MHOKecTBa.  Omepanuu HaJl MHOXKECTBaMH: IIE€PECEUCHHE MHOMKECTB, OObEAMHEHHE
MHOYECTB, JIOTIOJIHEHUE MHOXecTB. OTHOIIEHUs, UX BUAbI U cBoiicTBa. [[narpamma
Oiinepa—Benna. YucnoBbele MHOXecTBa. VICTOpus BO3HMKHOBEHHS TIOHSATHS «Tpady.
3agaun, mnpuBOIAIIME K TOHATHIO Tpada. OCHOBHBIE TOHATUS TeOpuUu Tpados.
ITpumeHeHne Teopur MHOXKECTB U TEOPHHM I'padoB ITPU peIICHNH MTPUKIAIHBIX 3a1a4
IIpakTHyeckoe 3aHsATHE 2 - — — —
[Toctpoenne rpada 1O  YCIOBMIO CHUTYallMOHHOM  3afayd: B YIPaBICHUHU
MHQPACTPYKTYpaMHd Ha TPAHCIIOPTE; B CTPYKTYPE B3aUMOJICHCTBUS pa3iIM4YHBIX BUIOB
TPaHCIOPTA.
CamocTosiTesibHas padora o0yuarommuxcsa Ne3 4 — — 4
Cucremarnyeckass npopaOOTKa  KOHCIEKTOB  3aHATHH, y4eOHbIX  M3JaHUH U
JOTIOJTHUTENFHOM JuTepaTypshl. [lowck, aHanm3 M oleHKa JONOJIHUTEIFHON HHPOpMaIn
[0 COZEP’KaHHIO y4eOHOro MaTepHuajga U ONpENEeNeHHI0 MPOPECCHOHATBHO 3HAUYMMBbIX
3agay. [logroToBka cooOIeHMI WITH MIPE3eHTaIMN
Paznen 3. 36 6 1 30
MarteMaTu4eckui
aHaJIN3
Tema 3.1. 12 2 0 10
AudpdepenunanbHoe u
HHTErpajibHOe
HCUYMCJIeHUEe
Coaep:kaHue y4eOHOTO MaTepHaJia 8 2 6
[TpousBoanas pyukimu. ['eomerpudeckuii 1 GU3NUECKHUIA CMBICT TPOU3BOTHON (PYHKIIUH.
[Tpunoxenue npou3BOAHON (YHKUMHU K PELICHUIO pa3iIuyHbIX 3afad. VHTerpupoBaHue
¢ynkimii. Onpenenenssiii unTerpan. ®dopmyna Herotona—JleitOnuma. Ilpunoxenue
OTIPEJIENIEHHOT0 MHTETpajla K PelIEHHIO pa3IMYHbIX MPUKJIAAHBIX 3a1a4
CamocrosiTesibHass padora o0yuaromuxcsa Ned 4 — — 4

Cucremarnyeckass MpopadOTKa  KOHCIEKTOB  3aHATHH, Y4Y€OHBIX UW3JAaHUN W
JONOJHUTENbHON ~ nuTeparypbl.  Ilomck, aHamM3 W OUEHKa  MHPOpMAIUU
(mpoteccronanbHble 0a3bl TaHHBIX, pecypchbl ceTu VHTepHET) 1o coiepikaHuIo yueOHOro
Marepuasia W ONpENeNeHHI0 MNpO(PEeCCHOHAIbHO 3HAUYMMBIX 331a4. [loaroroBka
COOOIIICHUI WM MTPE3CHTAINIA




Tema 3.2.
OObIKHOBEHHBIE
I PepeHHaIbHbIC
YpaBHEeHU
Conepxxanue yueOHOTro MmaTepuaia 4
HubdepeHnmanbabie  ypaBHEHHS TEpBOrO0 U BTOporo mnopsaka. luddepeHnumanbhbie
YPaBHEHUSI C pa3leNAIONMMUCT  TepeMeHHbIMH. OJHOPOIHBIE YpaBHEHHUS IEPBOTO
nopsiika. JluHeilHble OAHOPOAHBIE YypaBHEHHS BTOPOrO TMOPsAKA C TMOCTOSHHBIMU
ko3¢ unrentamu. IlpuMmeHenrne OoOBIKHOBEHHBIX AU (GEpEeHINANBHBIX YPAaBHEHUH HpU
petieHnH TpoeCCUOHATBHBIX 3a/1a.
IIpakTn4yeckoe 3ansitue 3 -
[Ipumenenne OOBIKHOBEHHBIX JU(EpeHINATbHBIX  YpaBHEHM TpU  pPEHICHUU
NPUKIIAIHBIX 3a/1a4.
CamocTtosiTesibHas padoTa o0yyarmuxcsa NeS 3
Cucremaruieckas IpopadOTKa KOHCIIEKTOB 3aHSATHH, y4eOHBIX U3MaHUHN
JOTIOTHUTENHLHOM TuTepatypsl. [louck, ananu3 u orieHka nHbopMaluu
(mpodeccuonanbHbie 6a3bl TaHHBIX U PeCypchl ceT MHTepHEeT) 1Mo coaep kaHuio
y4eOHOro MaTepHaia U OnpeeNeHuI0 TpoecCHOHANBHO 3HAYUMBIX 3a/1a4 [ToaroToBka k
[IPAKTUYECKOMY 3aHATHUIO U 3alUTE OTYETOB C UCIOJIb30BAHUEM PEKOMEH AL
npenozgasatens. [ToaroroBka coobuieHnit nim npe3eHTanui
Tema 3.3. 6
JAudpdepennnainbubie
YPaBHEHHUS B YACTHBIX
NMPOU3BOIHBIX
Copepxxanue yueOHOTO MaTepuaia 4
Huddepennmanbapie  ypaBHEHHST B YaCTHBIX — NPOM3BOAHBIX.  [IpuMeHeHme
middepeHaTbHBIX  ypaBHEHHH B YaCTHBIX  NPOM3BOAHBIX  TPU  PEHICHHH
npodeccroHaNBHBIX 3a/1a4
CamocrosiTesibHass padoTa o0yuarommuxcsa Ne6 2
Cucremarnyeckass MpopadOTKa  KOHCIEKTOB  3aHATHH, Y4YeOHBIX UW3JAaHUN W
JONOJIHUTENbHON ~ nuTepaTypbl.  Ilomck, aHamM3 W OUeHKa  MHpOpMaIMU
(mpodeccroHanbHble 0a3bl JAHHBIX M pecypchbl ceth HHTepHEeT) mo conep:KaHuio
y4eOHOTro Marepuana U ONpeeseHuI0 Tpo(ecCHOHaIbHO 3HAYMMBIX 3a1au. [lonroroBka
COOOLIECHUH WM Tpe3eHTaluil
Tema 3.4. Paanl 7
Coneprxanue yueGHOTro MaTepuaia 4

Yucnoseie psnpl. [lpusnak cxomumoctu uucioBoro psaa no JamambOepy. Pasnoxxenue
noAbIHTerpaibHON  GyHKIMM B psana. CreneHdsle psiabl Maxknmopena. [lpumeHenwne




YHCJIOBBIX PAA0B IMPHU PCIICHUN NPHUKIAJHBIX 3a1a4

IIpakTHuyeckoe 3ansitue 4
Pemienne npukiaHpIX 3aa4 ¢ IPUMEHEHUEM YHCIIOBBIX PsIJIOB.

CamMmocrosiTesibHas padora ody4arommxcs Ne7

Cucremaruyeckass NpopabOTKa KOHCIEKTOB  3aHATUH, y4eOHBIX M3JaHMA U
JIOTIOJTHUTEIIbHOU JUTEpaTyphl. Iowuck, aHanu3 U OLICHKA
nHdopmammu(npodeccnoHaibHble  0a3bl JaHHBIX, pecypchl ceTu WHTepHeT) 1o
COZIEpKaHMIO YIEOHOTO MaTepralia v ONpeesICHNI0 PO(ECCHOHATBHO 3HAYNMBIX 33/1a4.
[TogroroBka K MpPaKTUYECKOMY 3aHSATHIO W 3aIUTE  OTYETOB C HCIOJIb30BAaHUEM
pEeKOMeHJauuil mpenojaBarens. PemieHne pa3nuyHbIX TPO(eCcCHOHANBHBIX — 3aj1ady;
OIpe/IeTICHNEe METOJIOB M CIIOCOOOB MX pELIeHUs; OlleHKa UX 3()(HEeKTUBHOCTH U KayecTBa.
[ToaroroBka cOOOIIEHNMI MM TTPE3EHTAITHIA.

Pa3nena 4. OcCHOBBI
TEOPHH BEPOSATHOCTH U

MATEeMATHYeCKOM
CTATHCTHKHU

N

N

Conepxxanue yueOHOT0 MaTepuaia

[TonsTe koMOMHaTOpHOM 3amaun. Paxkropuan yucna. Buasl coeanHeHuit: pa3menieHus,
[IEPECTaHOBKHU, COYETaHUs U MX cBoicTBa. IIprMeHeHre KOMOMHATOPUKU MPH PELICHUU
npodeccHOHaIbHBIX 3a/1a4.

Crny4aifHbIl SKCIIEPUMEHT, JIEMEHTApPHbIE MCXOJbl, cOObITHS. OnpeseneHrue BEpOsSTHO-
CTH: KJIACCUYECKOE, CTATUCTUYECKOE, TEOMETPUUECKOE; YCIOBHAS BEPOSITHOCT. Te0opeMbl
CIIOKEHUSI U YMHOXEHUS BeposiTHOcTer. DopMyina nosHoM BeposiTHOCTH. Popmyita bep-
Hy/u. Cy4aliHble BEJTMUMHBI, 3aKOHBI UX PACIpEAEICHUS U YMCIOBBIE XapAKTEPUCTUKH.
Marematnueckoe oxuganue u aucrnepcus. [IpuMeHeHue TeopuHM BEPOATHOCTEW IPHU
peleHun MpogecCHOHATIbHBIX 33/1a4.

12

10

IIpakTHyeckoe 3aHsiTHE S
Perenne npukiaHbIX 3a/1a4 ¢ UCIIOJIb30BaHHEM KOMOMHATOPUKH.

IIpakTnyeckoe 3ansitue 6
Pemrenme IMPUKIIAAHBIX 3aJa49 Ha HAXOXXICHUEC BEPOATHOCTH COOBITHS.

CamocrosiTesibHas padoTa o0y4yarommuxcs Ne§

Cucremarnueckass mpopadOTKa KOHCIIEKTOB 3aHSATHH, y4E€OHBIX W3/IaHUW W JIOTIOJNHU-
TeIbHOU NuTepaTypshl. [loIroToBKa K MPAKTUUYECKUM 3aHATHAM U 3aIIUTE OTYETOB C UC-
MOJIb30BaHUEM pEKOMEHJalMi mpenojaBatens. PerieHne pasindHbIX NpodeccuoHab-
HBIX 3a]1a4; ONpe/eNIeHHe METOJIOB U CIIOCOOOB MX PEIICHUS; OLIEHKA UX

s dekTuBHOCTH U KadecTBa. [loaroToBKa cOOOMEHUH I TPE3CHTAINNA

Pa3gen 5. OcHOBHBIE
YHCJICHHbIE METOIbI

1o

1o




Tema 5.1. Uncyiennoe
HHTErPUpPOBaHUE

Conep:xxanue yuyeOHOro MarepuaJa

Ilongrne o 4HCIEHHOM HUHTCIpUPOBAHNHU. q)OpMy.HBI YUCJICHHOTO HHTCIPUPOBAHUSA:
npsiMoyrojibHuka u Tpaneuuii. @opmyna Cumncona. AGCONIOTHAS MOTPEIIHOCTh MPH
YHUCJIICHHOM MHTCIPUPOBAHUU. HpI/IMeHeHI/Ie YUCJIICHHOI'O MHTCTPUPOBAHUA I PCHICHUS
npodecCHOHANIBHBIX 3a/1a4.

CamocrosiTesbHas padora odyuarommuxcs Ne9

Cucremarnyeckas npopaOOTKa KOHCIIEKTOB 3aHATHH, y4eOHbIX U3JaHUN U JJOIOJIHUTENb-
HOU JuTeparypsl. Pemenne pa3inyHbIX NpoQecCHOHANBHBIX 33/1a4; ONpeesICHHe METO-
JIOB U CIIOCOOOB UX peLeHNUs; OLIeHKa X 3()(HEKTUBHOCTH U KauecTBa.

[ToaroroBka cOOOIIEHNMI MM TTPE3EHTAITHIA.

Tema 5.2. Ynciennoe
audpPepeHuupoBanue

Copepxxanue yueOHOT0 MaTepuaia

[Torsitre o uncnennoM muddepernupoBannn. Oopmynsl mpudIMKeHHOTO auddepeH-
[UPOBaHHUs, OCHOBAaHHBIE HAa HMHTEPIOJSIUOHHBIX (opmyrnax Heiotona. IIpumenenue
YHCJICHHOTO ¢ depeHIMpOoBaHMsI IPU PEHIEHUH TPOPECCUOHAIBHBIX 3a]1au.

IIpakTHyeckoe 3ansitue 7
Pemenne 3a1a4 Ha HaxoX/I€HHUE M0 TaOIMYHO 331aHHON QyHKIMHU (pH n = 2), QyHKIMH,
3aJJaHHOM aHanuTudecku. VMccnenoBanue cBoicTB 310l GyHKIMN

CamocrosiTebHas padora o0yqarommxcs Nel0

Cucrematudeckasi mpopabOTKa KOHCIIEKTOB 3aHATHUM, YYEOHBIX H3JaHUN U JOIOJIHU-
TeIbHOU JUTepaTyphl. [I0Ar0TOBKA K MPaKTUYECKOMY 3aHITHIO U 3aIIUTE OTYETOB C HC-
MOJIb30BAHUEM PEKOMEHJIAIui mpernojaBarens. PemieHne paszaudHbIX MpodeccroHab-
HBIX 3a]1a4; OIpe/eNIeHHe METOAOB U CIIOCOOOB MX pEIIeHUs; OlleHKa UX 3PPEeKTUBHOCTU
1 kadecTBa. [loaroroBka cooOIICHNI WK TIPE3CHTAIUI

Tema 5.3 Unciaennoe
pelnieHune
00BIKHOBEHHBIX
aupdepeHIMAIBHBIX
YPaBHEHH I

Conep:xxanue yuyeOHOro Mmarepuaa

[TonsiTrie 0 yrcneHHOM perieHun audQepeHmanbHbpIX ypaBHeHu. Merton Ditnepa s
pelieHus: 0ObIKHOBEHHBIX Tu(depeHnanbHbIX ypaBHeHul. [IpumeHenre meroaa uuc-
JeHHOTO perieHust AuQQepeHInanbHbIX ypaBHEHUN MPH pelieHn: MpodeccHOHATbHBIX
3ajay.

IIpakTnyeckoe 3ansitue 8
Perienre nmpukiagHbIX 3a/1a4 C MCHOJIB30BAHUEM METOa Jijiepa




CamocTosiTesibHas padora odyuarommuxcs Nell 2 — — 2
Cucremarudeckasi mpopaboTKa KOHCIIEKTOB 3aHSATUH, YYEOHBIX W3JAHUNA U JOTMOJIHH-
TenbHOM nuTepatypsl. [louck, ananus u onenka uHpopmaimu (npodeccuonanbHble 6a3bl
TAHHBIX, pECYpPChI ceTH MIHTEpHET) Mo CoAepKaHHMI0 yueOHOr0 MaTepraa 1 OrpeaeIeH IO
podeCCHOHaIbHO 3HAYMMBIX 33/1a4.

[ToaroroBka K MPakTUYECKOMY 3aHSATHIO U 3aIUTE OTYETOB C UCIOJIb30BAHUEM PEKOMEH-
Jaluii mpernojasatenis. PerieHue pazauuHbIX NpOoQecCHOHATIbHBIX 3a/1ad; ONpeAesiCHHe
METO/IOB U CIIOCOOOB WX PEUICHHUST; OIICHKA UX YPPEKTUBHOCTU U KadecTBa. [loaroroBka k
3a4ery

[IpumepHast TeMbl JIJI1 TOATOTOBKUA COOOIIEHUH (IIPEe3eHTAIMi) MPUKIIATHOTO Xapak-
Tepa

HcTopust craHoBIIEHUS TEOPUH UCCIICIOBAHKS OTIEpAIMiA KaK HAyKH.

Teopus pacnicanust.

Meroapbl IIIaHUPOBAHUA.

[TpumeneHne Teopur MCCIeOBAHUS ONEPAUil TPU PEIIeHUH MPO(HEeCCHOHAIBHBIX 3a/1a4
B 00acTé (POPMHUPOBAHUS TEXHOJOTHYECKOTO MUKJIA SKCILTyaTallud MAIliH U 000pyI0-
BaHUS Ha TpaHcropTe (ympaBieHHe WHPPACTPYKTYpaMH Ha KEIE3HOJOPONKHOM TpaHC-
rnopre).

CrpykTypa U B3aMOICHCTBHE Pa3IMYHbIX BUIOB TPAHCIIOPTA.

[TpuMeHeHHe crucTeM OLIEHKH HaJEKHOCTH M OE€30MaCHOCTH paboT Ha HKEJIe3HOJOPOKHOM
TPaHCIIOPTE

Bcero 105 12 4 93

B yuebnom npouecce vucrnonb3yroTcs MacCUBHbIC, AKTUBHBIE U MHTEPAKTUBHbIE (POPMbI OOyueHUs (aKTUBHBIE U MHTEPAKTUBHBIC
aexuuu (mpoOjemMHasi JIEKIMs, JIEKIHsS C 3alUIaHMPOBAHHBIMHM OLIMOKaMH (JIEKLUMSA-TIPOBOKALMS), JIEKIUS «IIPECcC-KOHPEpEeHIUsI»,
JCKIHSI-TUAIIOT M JICKIHSI-TUCKYCCHS ), TUCKYCCHH («MO3TOBOM IITYpMY», 1e0aThl)).

JU1 XapaKTepUCTUKHU YPOBHSI OCBOCHHS y4eOHOr0 MaTeprala NCIOJb3YIOTCS CIEAYIOINAE 0003HAYEHHUS:

2 — penpOAYKTHUBHBIN (BBHITIOJHEHHUE NEATEIBHOCTH 1O 00pa3Ily, HHCTPYKIIUHU WU TI0J] PyKOBOJICTBOM);
3 — MPOIYKTUBHBIN (TUIAHUPOBAHKUE U CAMOCTOSITENIbHOE BBINOJIHEHUE ACSITETLHOCTH, pelIeHHE MPOOJIEMHbIX 3a/1a4).




3. YCJI0BU:A PEAJIN3ALINA PABOYEN ITPOT'PAMMBI
YYEBHOU JUCIHIUIIJIMHbI

3.1. TpeboBaHMs K MUHUMAJILHOMY MATEPUAIBHO-TEXHUYECKOMY 00eCTiedeHnI0
Peanuzamust pabGoueid mporpammbl y4eOHON TUCHHUIUIMHBI TpeOyeT HaTudHs
yueOHoro kabunera «MaTeMaTukay.
Oo0opynoBanue kabuHeTa ¥ Pa6OUNX MeCT KaOMHeTAa:
- CTOJIbl YYCHUYECKHE;
- CTYJIbsl yYYEHUYECKUE;
- JIOCKa;
- CTOJI MPETo/IaBaTelIs;
- CTyJ Ipero/iaBaTe’is;
- mKad;
- UJIaKTUYECKUE MATEPUAIIbI.
Texanueckue cpeacTsa 00y4eHus :
- TNIEPEHOCHOM HOYTOYK C JIMLEH3UMOHHBIM IIPOrPaMMHBIM 00€CIIEUCHUEM;
- BHUJIECOIIPOEKTOP;
- JKpaH.

3.2. HudopmanmonHoe odecneyeHne 00y4eHus
ITepedeHb PEKOMEHTyEMBIX Y4EOHBIX W3aHUM, MHTEPHET-PECYPCOB,
JIOTIOJIHUTEJIbHOM JINTEPATYPhI

3.2.1. [leyaTHbIe U3TaAHUS

1. ['puropees C. I'. Maremaruka : yue6Huk / C. I'. I'puropses, C. B. MBonruna;
nox pen. B. A. I'yceBa. — 10-e¢ u3n. — Mocksa : Akamemus, 2014. — 416 c¢. — Teker
HenocpeAcTBeHHBIN. (PI'Y «DUPOy)

3.2.2. DJIeKTPOHHBbIE U3aHUS (IJIEKTPOHHbIE PECyPChI)

2. ['onuapenko, B. M. DnemeHThl BbiCcIIel MaTeMaTukH : yueOHUK / B. M.
["'onuapenko, Jlumaruna JI.B., PeimoB A.A. — Mocksa : KaoPyc, 2020. — 363 c. — ISBN
978-5-406-01472-1. — URL.: https://book.ru/book/935921. — TeKcT : 371eKTPOHHBIH

3. Cenpix, U. FO. Jluckpernast mateMatuka : yueonoe nmocooue / M. FO. Cenpix,
FO. b. I'pebenmukoB. — Mocksa : KnoPyc, 2021. — 329 ¢. — ISBN 978-5-406-05751-3.
— URL.: https://book.ru/book/938234. — Tekcr : 31EKTPOHHBIH

4, bammakos, M. 1. Matemaruka : yueonuk nis CI1O / M. U. bammmakos. — M.
: KuoPyc, 2017. — 394 c. (Pek. ®UPO). — URL: https://www.book.ru/book/919991

5. ['onuapenko, B. M. DneMeHThI Bhiciield MaTeMaTukH : yueOHUK / ['oHuapenko B.
M., Jlunaruna JI. B., PeutoB A. A. — Mocksa : KnoPyc, 2019. — 363 c. — (CIIO). — ISBN
978-5-406-06878-6. — URL. https://book.ru/book/931506

6. Kazanckuii, A. A. JIuckpernas mateMmarnka. Kparkuii kypc : yaedHoe mocooue /
Kazanckwmit A.A. — Mocksa : [Ipocnekr, 2016. — 317 ¢. — ISBN 978-5-392-19545-9. —
URL: https://www.book.ru/book/918954

7. EmuHoe okHO jocTyma K oOpa3zoBaTenbHbIM pecypcam.  Dopma gocTyna:
http://window.edu.ru/

8. OrtkpeIThIN KOJUTeK. MaTemarnka. @opma nocryrma: WwWw.mathematics.ru

9. «Maremarukay: yaeOHO-MeToaMdecKas razera. @opma mocryma https://mat.1sept.ru/



https://book.ru/book/935921
https://book.ru/book/938234
https://www.book.ru/book/919991
https://www.book.ru/book/918954
http://window.edu.ru/
http://www.mathematics.ru/
https://mat.1sept.ru/

10. «KBant»: )xypran. @opma mocryma: http://kvant.mccme.ru/

11. Dnexrponnas obubmoreka. @opma moctyma: www.math.ru/lib

12. DnextpoHHbIi Kypc «BBeneHne B MateMaTuky». @opma goctyma: Www.intuit.ru
13. DnexTpoHHbBIN Kypc «JluckpeTHas Mmarematukay. @opma goctyna: WWw.intuit.ru
14. DnexTpoHHBIN Kypc «MaremaTndeckuii aHamm3y. @opma goctyma: WwWw.intuit.ru
15. NurepreT-nipoekT «3amaun». @opma moctyma: WWw.problems.ru

3.2.3. /lonosHUTEIbHBIE HCTOYHUKH

16. Beiroackuit, M. S1. CipaBouHuK 110 BeIcei Mmaremaruke : / M.Sl. Beiroackwuii
— M.: Actpens, 2002.

17. 3aiines, M.JI. Dnements! Bbicmieid Marematuku | [ WM.JI. 3aiines — M.:
Hayka, 1968.

18. JIucuukuy, B.T. Maremaruka : / B.T. Jlucuukun, WN.JI. Conoseituuk — M.:
Bricmag mikoia, 1991.

19. unaue, B.C. Hauana Beiciieid matemaruku . / B.C. Il{unaueB — M.:
Hpoda, 2002.

20. Hanko I1.E. Beiciias Matematuka B ynpakHEHHsX W 3amadax Yacte 1. : /
I1.LE. Jlanko, A.I'. ITomos, T.A. KoxxeBHukoB — M.: Beicuias mkomna, 2005.

21, Hanko IL.LE. Beiciias Matematuka B ynpakHEHHsX W 3aaadax Yacte 2. : /
IL.E. Janko, A.I'. ITonos, T.4. KoxxeBHukoB — M.: Beicmas mikoia, 2005.

22, I'ycak A.A. Teopus BeposiTHOcTel CripaBOYHOE MOCOOHE K PEIICHUIO 3a/1a4.
| A.A.T'ycak, E.A. BpuuukoBa — M.: Terpa Cucremc, 2007.

23. [Mumaue B.C. Kypc Boicmieit matematuku : / B.C. Illunaue — M.:
[Ipocnekt, 2005.


http://kvant.mccme.ru/
http://www.math.ru/lib
http://www.intuit.ru/
http://www.intuit.ru/
http://www.intuit.ru/
http://www.problems.ru/

4. KOHTPO.JIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIIAIIIMHbBI

Koutpoir ®W omeHka pe3ylbTaToOB OCBOCHUA  Y4€OHOM  AMCIUIUIMHBI
OCYIIECTBIISIETCS MpENnoAaBaTesieM B IMPOLECCE MPOBENCHUS NPAKTUYECKHUX 3aHATH,
pa3MYHBIX BHUJOB OMNPOCA, KOHTPOJBHBIX pPa0OT, BBHIMOIHEHUS OOYUYaIOIIUMUCS
WHIUBUIYAIBHBIX 3a/JaHHUM, PEIIeHUs CUTYallMOHHBIX 3a/1ad, aHAJIUTHYECKOro 0030pa
U3YYEHHOr0 MaTepHaa.

Pe3y.]1]>TaTbI oﬁyqenml (OCBOCHHI)IC (I)OpMLI H METOAbI KOHTPOJIHA M OICHKH

YMEHHUS1, YCBOCHHbIE 3HAHMS) pe3yJibTAaTOB 00y4YeHUsi
yMeHHUs
UCIOJIB30BaTh METO/IbI JMHEWHOH | 9KCTIepTHOE HAOIOACHHE U OlIEHKA Ha

anreOpbl; pelaTb OCHOBHBIE MTPUKIIAJHBIE | IPAKTUYECKUX 3AHATHIX
3aJ1a4 YMCICHHBIMA METOIAMHU
3HAHUA OLICHKA COOOIICHUIA (mpe3eHTanuii),
OCHOBHBIX IMOHSATUH U METOJOB JINHEWHOMN | MPUKIIAIHBIX 337a4; YCTHBIA OIPOC

ayreOphbl, TUCKPETHON MaTEMATUKH,
MAaTEMaTUYECKOTO aHAJIN3a, TEOPUN
BEPOSITHOCTEN M MATEMATHYECKON
CTaTUCTHKU;

OCHOBHBIX YHCJICHHBIX METOJOB
pelIeHus IPUKIIAAHBIX 3a1a4




PEILEH3USI
Ha pabouyio nporpammy no

HCUHILIHHE

EH.01. MaremaTuka
st 00Y4AIOHXCS, MOJYYAIOMIHX cpeHee npodeccnoHaibHoe 00pasoBaHHe

Mo nporpamMme nNoAroTOBKH Crieiyal

I?CTOB Cpe/iHero 3BeHa

l
23.02.06 Texuuueckasi IKCIIyaTALHSA no,mmmcroro COCTABA KeJIe3HbIX 10pOT

ABTOp porpamMMsl — [pernoaBartelib, K.(.-M.H.

Ilens w3yvenus aucumminael  EH.01.01

i
rmaﬂoaa Mapus BuktoposHa.

|
Maremamxa

— jgath Oyaymwum

Criel{aJIucTaM TEOPETUYECKHUE U MPAKTUYECKHE 3HAHMS 110 OCHOBHBIM pa3sjeliam BBICILIEH
MaTeéMaTHKH, YMETh HUCIIOJIb30BaTh MaTeMaTH4Y€CKUE METO/1bI IIPH PELICHUH NPUKIIAJTHBIX

3ajaay.

PaGouasi mporpamma cocTaBlieHa B COOTBETCTBHU C TpeOOBaHMAMHU (e/epaibHOro

roCyJapcTBEHHOro  o0pa3oBaTeNbHOro  CTaHAapT
TexHuueckas SKCIUTyaTalUsi MOIABHXKHOIO COCTa
Clie/lyIolHe pa3zebl:

— macnopt pabouei mporpamMMsi;

— CTPYKTYpa H cojJepikaHue y4deOHO# aucIy

OT/IeNIeHus;

— YCIIOBH peaiu3alyy paboueil nporpamMMbl;

— KOHTPOJIb U OLIEHKA pe3y/IbTaTOB OCBOECHUS U

PaGoyas mporpamMma cocTaBjeHa METOHYECKH
Jloru4eckKasi IOCJIe0BaTeIbHOCTL TeM JaHHOH
KayeCcTBEHHOMY YCBOGHHIO yueOGHOro Matepuaa.

B paboueit nporpamMme noao0paHsl TEMBbI caMOC
JUIL  YCBOEGHHS,
COOTBETCTBYIOLIMX yMeHHH ¥ HaBbIKOB. Bee paszen
Ha (OpMHpPOBaHME 3HAHWUI M yMEHHH, B IOIHO

pe3yjibTataM OCBOCHHUS yqe6H01‘71 JIUCLUITIJIMHBI B CO(

pasjiel  NporpaMMbl  PacKpbiBaeT — paccMaTpHUB3

IIOCJIEA0BATEC/IbHOCTH, onpenemeMoﬁ 3aKOHOMep‘OCTﬂMI/I

o0yueHHs.

3aKpeIuieHusT MW COBEPILICHCTBO

no cneumansHoctu 23.02.06
JKENEe3HBIX JIOpPOr M COAEPIKHUT

UIIJIMHBL U141 O4YHOI'0O H 3a04YHOIo

CIIMIIJIMHBI.
I'PaMOTHO, IIPH COCTABJICHHUH YYTCHA
JUCHHMILIMHBI, 3TO Cl’lOCO6CTByeT

TOATEIbHON BHEAYIMTOPHOH paboThl
BaHWS 3HaHWUM U MnpuodpeTeHwus
bl paboueil mporpaMMel HarpajeHbl
i Mepe OTBe4aloT TpeOOBaHUAM K
orBetcTBUM ¢ GI'OC CITO. Kaxawbiit
lIeMble  BOMPOCHI B JIOPMYECKOH
OopraHuszalMu mpoliecca

PaGouass mporpamMma MoOKeT OBITH PEKOMEH/QBaHA Ui NpUMEeHeHHs B y4deOHOM

npouecce 1o crnenuansHocT 23.02.06 Texuuyeck
’KENIe3HbIX JOpOr.

|
|

SKCIuIyaTanus nojaBu»KHOI0 CoCTaBa

Penensuio cocraBuil mnpernojasareib KOITI(PAY «BATCKUI- - KENe3HON0POKHBIH

TexHuKym» HoBukoBa Mpuna ['eHHanbeBHa

4
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Onobpena
[luk0BOM KOMHMCCHEN
OfwenpodeccuoHanbHBIX U
MaTeMaTHYeCKUX JUCIMIINH
[TpoTokon Nod
or«>» 09 2024r
[Tpencenarenp LK

&»m Hcynosa A.M.

e

|
PELLEH3US |
Ha paboyylo nporpaMmmy no ducummuue
EH.01. MaTtemaTuka
JJISE CTYICHTOB, NMOJIYYAKOUIHX cpeaHee npodeccHonanbHoe obpasoBanue
N0 CHeUHAJBHOCTSM CcpeaHero npodeccHOHAJIBHOr0 00pa3soBaHus:

23.02.06 TexauuecKkas IKCIIYATALHS NOABHAKHOIO COCTABA JKEJIE3HbIX 10pOr

ABTOp NporpamMMbI — MpernoaaBarens, K.¢.-M.H. | Ps3anoBa Mapust BukroposHza.

ITporpamma no aucuuruivae EH.01.Matematuka cocTaB/ieHa B COOTBETCTBHH C
TpeGoBaHusAMH (e/IlepaibHOr0 rocyAapCcTBEHHOro (00pa3oBaTeIbHOrO CTaHjaapra 1o
cneunanbHoctd 23.02.06 Texnuueckas sKcrulyaTalus IMOJABHIKHOTO COCTaBa JKEIE3HbIX
JI0pOT. *

JlaHHasi mporpamMma HallesleHa Ha NMpUoOpeTeHHsl NPaKTUYeCKUX M TEOPEeTHYECKHX
HaBBIKOB, KOTOpble MOryT OBITH HCIIOJB30BaHbl IIPH OCBOEHWHM JPYIHX JMHCLHIUIMH
€CTEeCTBEHHOHAYYHOT0 LIHKJIA. |

PaGouas mporpamma BKIIIOYaeT pasjelsl: nacrnopt paGoueif mporpammbl yueOHOM
JUCLMIUTMHBL, CTPYKTYPY M CoOJepKaHHe Y4eOHON HMCLMIUIMHLI, YCIOBUS peajn3alyiu
MPOrpaMMBl; KOHTPOJIb H OLEHKA Pe3YJIbTATOB OCBOCHUS AUCLMILINHBL

Bce pasaenst paboueli mporpammbl COOTBe'{'CTByloT TpeGoBaHUAM CTaHIapTa,
KOJIMYECTBO IPAKTUYECKUX paboT COOTBETCTBYeT HopMaM. TeopeTHueckne BOIMPOCHI
paccMOTpeHbl B o0beMe cpesiHero npodecCHOHaIbHOro odpasosanus. Jlis 3aKperieHus
TEOPETHYECKUX 3HAHMU M Pa3BHTHs YMEHHH W HaBBIKOB CTYJICHTOB IpeJlyCMaTPHBAIOTCH
IPaKTHYeCKUe 3aHATHSL U CaMOCTOsITelIbHas paboTa CTy/1IeHTOB.

PabGouas nmporpamma Pszanosoit M.B. COCTaBJj'eHa JIOTMYHO; TOCJIe/10BaTeIbHOCTh
TeM, MpeijiaraeMbiXx K H3YYEHHIO, HAlNpaBleHa Ha KayeCTBEHHOE YCBOEHHE y4eOHOro
marepHaia.

PaGouas ~ nporpamma  Psizanosodi ~ M.B.|  yzosnerBopser  TpeboBaHHAM
oOpasoBaTenbHbIX CTAHAAPTOB. (

Peuensuro cocrasun npenoaasarens @omunsiX Banentuna BacuibesHa

1 M B.B. ®omunbIx

| £




