





JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanuzaruu B 2026 - 2027
ydeOHOM o1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokonm ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefqanuu Kadeapsl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKA

[Iporokonm ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokon ot 20 . Ne

3aB. kadenpoit 10.A. U3Bexos

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2029 - 2030
y4eOHOM rojy Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

IIporokom or 20 . Ne
3aB. kadeapoii [O0.A. 13BekoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOGHMSI TUCHUIUIUHBI «MaTeMaTuyecKuil aHaJIu3» SIBJSIIOTCS: O3HAKOMUTD
00y4aeMbIX C OCHOBHBIMU MOHATUSIMH U METOJIaMU BBICHICH MaTeMaTUKH, CO3/1aTh
TEOPETUYECKYIO U MPAKTUUECKYIO 0a3y MOATOTOBKH CIEUATIUCTOB K JESTEIIbHOCTH,
CBSI3aHHOM C HCCIIeI0BaHUEM, pa3pabOTKOI U TEXHOJIOTUSMU MPOIIECCOB MOTyUEHUs
METAJIJIOB U CIUIABOB, METAINTMYECKUX U3JIeIHi TpeOyeMoro KauecTBa, U OCHOBAHHBIX Ha
MPUMEHEHUH MAaTEMaTHYECKOTO aHalu3a U MOJICITMPOBAHHUSI.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuunnrHa MateMaTu4eckuil aHajaIu3 BXOAUT B 00s3aTeIbHYI0 YaCTh y4eOHOTo
I1aHa 00pa30BaTeIbHOM IPOrPaMMBbl.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

Maremaruka

3HaHus (yMEHUs, BIIAICHNUS ), IOJyYEHHbIE IPU U3YYE€HUH JaHHOMN JUCIMITIIMHbI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

Tenmnodusuka

AHanm3 4uciaoBoil nHpopMauu

MerTtposnorus, cranaapTU3alus U cepTuuKanus

[TnanupoBaHue FKCIIEpUMEHTA

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrare ocBoeHUS AUCUUIUIMHBL (MOAYs) «MaremaTuyeckuil aHauus3»
00yJaroImuics T0HKEeH 00JIaaTh CICAYIOIIMMA KOMITETCHIIMSMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

OIIK-1 CnocobeHn pemath 3a1a4u TPoPeCCHOHATLHON ACITENBHOCTH, TPUMEHSIST METOIbI
MOJICTTUPOBAHUS, MATEMAaTHICCKOTO aHAJIN3a, €CTECTBEHHOHAYYHBIC U OOIIEHH)KCHEPHBIC
3HAHUA

OIIK-1.1 Hcnonbp3yeT ecTeCTBEHHOHAYYHbIE 3aKOHBI U IPUHIIMIIBI IPU PELICHUH
NPAaKTUYECKUX 3a/1a4

OIIK-1.2 PemaeT craniapTHblie npodeccuoHaIbHbIE 331241 C IPUMEHEHUEM
0OIIeNHKEHEPHbIX 3HAHUH

OIIK-1.3 ITprMeHsieT MeTOIbl MOAECIUPOBAHNS U MATEMATUYECKOTO aHAIN3a AJIs
pelIeHns 3a1a4 TEOPETHUYECKOI0 U IPUKJIAJHOTO XapaKkTepa




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

qHce:
— KOHTaKTHast padora — 34,95 akas. yacos:

— ayauTopHas — 34 akaj. 4acos;

— BHeayauTopHas — 0,95 akaj. 4acos;

— camocTosTensHas pabora — 109,05 akaz. gacos;

— B (popme npakTuieckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynuropHas 5 o
KOHTaKTHas paboTa = dopma TeKyIero
Pasen/ Tema % (B akan. 4acax) GE X Bun KOHTPOJIS Ko
g 5 5 | caMOCTOATENbHOMN |  ycreBaeMocTH 1
JUCLUATUINHBI 3 e o . | xommerenuuu
3 o & paboThI TIPOMEKYTOYHOM
na6. | mpar. | S8 aTTeCTalluu
Jlek. =art 11
3aH. 3aH. | O &
1. Auddepenmansaoe
ucuucieHne GyHKIUU
HECKOJIbKHX NTEPEMEHHBIX
CaMOCTOSITEIIbHOE
n3ydeHue
1.1 OnpeneneHue OCHOBHBIX JII/ITey];IaTprI'
nonsTuii. lipenen Hal'H/IcaHI/Ie. OIlIK-1.1
HenpepbiBHOCTE DHIT. MpOBEpKa .
pep N 1 1 10 KOHCIIEKTa POBCP OIIK-1.2,
OCHOBHBIE CBOHCTBA «CroiicTsa KOHCIIEKTa OIK-1.3
(GyHKIMH, HETTPEPHIBHBIX B P '
3aMKHYTOH 00J1acTH. Hel'lp)épb;;l-[bix 5
3aMKHYTOM
obnacTu
1.2 YacTHble NPOU3BOJHBIE
¥ TIPOU3BOAHAS IO i
HampasieHuo. KacarenpHas
HHOE KOCTE 1 HODMAE K BBITIOJTHEHHE KOHCYJIbTUPOBaHHE OIlK-1.1,
e o 1P , | 2 2 9 AKP, U/]13 no pemenmo UJI3, [ OMK-1.2,
P - «DHII» - IpOBEpKa OIIK-1.3
T'eomeTrpuueckuit cMbICH cmenns AKP
muddepenunana. [Tpuznak p
T hepeHIpyeMOCTH.
1.3 [IpousBoaHas CIOKHON
¢dynakun. YactHbie -
TIPOU3BOHBIC U BBITIOJTHEHHE KOHCYJIbTUPOBAaHUE OIIK-1.1,
i hepeHIrabl BEICIINX , , 0 PEIICHUTO , -1.2,
D 2 2 10,05 AKP, U]13 p na3 OIIK-1.2
MOPSIIIKOB. «DHIT» - IpOBEpKa OIlK-1.3
JuddepennmpoBanue pemenus AKP
HESIBHO 3aJIaHHBIX
1.4 DxcTpem HKLIUH )
HCCKOHI;IIE)I/IX ?: (i)l\}//ICHEBIX BBITIOJTHEHHE KOHCYJIbTUPOBAaHUE OIIK-1.1,
P ) 2 2 15 AKP, U]13 no peurenuto M3, OIlK-1.2,
Haubonbiee 1 HanmeHblIEE «DHITy - IPOBeDKA OIK-1.3
3HaueHne OHII peLHSHI/IHI:AxKP '
Wroro no paszneny 7 7 44,05




2. [Ipumenenune
MaTeMaTHYEeCKOTO aHalli3a B
TEOPHH BEPOSTHOCTEH U
MaTeMaTHYeCKOI CTaTUCTHKE

2.1 CnyuaiiHble BEIUYUHBI.
JuckpetHsie u

HETIpephIBHBIE CITy4aiHbIe KOHCYJIBTHPOBAHHUE
- IOJITOTOBKA K
BEJIMYUHBEL Psi o pemenuto NJ[3
MIPaKTHYECKOMY
pactipenencHus, GyHKIHs «Teopus OIIK-1.1,
3aHATHIO, N
pacripeneneHus u 2 2 15 BEPOSITHOCTEH» OIIK-1.2,
- BBINIOJTHEHNE
IUIOTHOCTG. - IPOBEpKa OIIK-1.3
N3 «Teopus
MaremaTtudeckoe 0KUJIaHue N BeIoTHEHMS 113
BEPOATHOCTEH
u «Teopus
Jucrepcusi, HadaJabHbIE 1 BEPOSTHOCTEI»
[EHTPaIbHBIE MOMEHTHI.
- IOATOTOBKa K | KOHCYJIBTHPOBAaHKE
2.2 V3BecTHbBIE A Y p
npaktuaeckomy | mo pemennro /13
pacnpezieneHust U X ARSI «Teops OIIK-1.1,
YHCIIOBBIC XapaKTEPUCTHKH. 2 2 15 ’ pui OIlK-1.2,
- BBINIOJIHEHHE BEPOSTHOCTEI
HopmansHoe OIlK-1.3
N3 «Teopus - npoBepka NJ13
pacmperneneHue. N
BEPOSITHOCTEI «Teopus
BEPOSATHOCTEI
- MOJITOTOBKA K -
2.3 3aKoHBI OOJIBIINX YHCEIL. NPaKTUYECKOMY | KOHCYJIbTHPOBaHHE OIK-1.1
HepaseHcTBo 1 Teopema 3aHATHIO, o pemenuto UJI3 , )
N 2 2 12 OIIK-1.2,
UYebrmmesa. Llenrpansuas - BBITIOJTHCHHUE - 3amuTa M3 OIK-1.3
TpeenbHasi TeopeMa. U3 «Teopus «Teopus '
BEPOSATHOCTEI» BEPOSATHOCTEN
- MOJITOTOBKA K
2.4 MHOTOMEpHEIE KOHCYJIbTHPOBAHHE
N MPaKTUYECKOMY
CIIy4aifHble BETUMIHHEI. SAHSITIIO o pemennto U3, OIIK-1.1,
OyHKIMK pacTpeaesICHus, 2 2 11 ’ 3amura M]3 OIIK-1.2,
. - BBITIOJTHEHNE
cBolicTBa. Yncnosble «Teopus OIIK-1.3
N3 «Teopus o
XapaKTePUCTHKH. . BEPOSTHOCTEI
BEPOSTHOCTEI»
- MOJITOTOBKA K -
NPaKTUYECKOMY | KOHCYJIbTHPOBaHHE
3aHATHIO M0 PEUICHUIO
’ P OTTK-1.1,
2.5 DIeMeHTHI TeOpUuu - BBITIOJTHEHNE 1ab0paTOPHBIX
2 2 12 OIIK-1.2,
KOPPEJISIHN. 7Ta00paTOPHBIX pabor, OTK-1.3
pabot mo -TIpoBepKa '
MaTeMaTHYeCKOH 11a00paTOPHBIX
CTaTHCTHKE pabor
HWroro no pazaeny 10 10 65
109,0 i
HUroro 3a cemectp 17 17 5 ' 3a4éT
109,0
Wroro no pucuuruinae 17 17 ! 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpaguuuonHsle oOpa3zoBareibHbIC TexHONOrHu. OpraHusanus 00pa30BATEIBHOTO
mporecca, MPEeAnojiaraeT MPsAMYI0 TPAHCIALMIO 3HAHUM OT TMperojaBaTeNiss K CTYICHTY
(MIperMyIIECTBEHHO Ha OCHOBE OOBSACHUTEIBHO-MILTIOCTPATHBHBIX METOAOB OOy4YeHHS).
VY4eOHas AEATENbHOCTh CTYIEHTa HOCUT B TaKUX YCIOBHSX, KaK MPaBHIO, PEHpPOIAYKTHBHBIN
Xapaxrep.

®opMbl yUeOHBIX 3aHATHI:

- wuH(OpManMOHHAs JIEKIUsT — TIOCJIEOBaTEIbHOE M3JIOKEHHE Marepuana B
JTUCUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIIECTBEHHO BEpOATbHBIMU CPEICTBAMH.

- IPAKTHYECKOE 3aHATHE, MTOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI U HABBIKOB I10
MPEUIOKEHHOMY ITOPUTMY.

2. Texnonorun mnpoekTHOro oOyudenus. OOpa3oBaTeNbHBIM MPOLIECC MOCTPOCH B
COOTBETCTBUH C JITOPUTMOM IO3TAIHOTO PEIICHUS MPOOJEMHON 3a/aud WU BBITOJTHEHUS
yueOHOro  3amanusi. [IpoekT mpeamonaraeT  COBMECTHYIO  y4eOHO-TIO3HaBaTEIbHYIO
JeSITeNIbHOCTDh TPYMIbl CTYACHTOB, HANPABICHHYIO Ha BBIPAOOTKY KOHIICTIIMU, YCTAHOBICHUE
1enei u 3agad, GOpMyJIUPOBKY 0KMIAEMBIX PE3YyIbTaTOB, ONPEAEIECHUE MPUHITUIIOB U METOIUK
pellleHrs TOCTaBJICHHBIX 3a/1ay, IUIAHUPOBAaHME XoJAa paboOThl, MMOUCK JOCTYMHBIX U
ONTUMAJIBHBIX PECYpPCOB, MOATANHYIO pEAIM3alMIO TIaHa PabOThl, MPE3CHTALMIO PE3YJIbTaTOB
paboThl, UX ocMbIciieHue U peduiekcuio. [IpumeHseTcss B OCHOBHOM TSI ITepexo/1a KOMIETSHIIUN
Ha YPOBEHb BIIAJCHHUS.

OcHOBHBIE THIIBI IPUMEHSIEMBIX HAMHU B 00pa30BaTeIbHON AESITENbHOCTH MTPOEKTOB:

HccnenoBatensCkuii MPOEKT — CTPYKTypa npuOiImkeHa K ¢GopMaTy HaydyHOTO
UCCIIeIOBaHMs ([I0OKA3aTeNbCTBO AKTYaJIbHOCTH TEMBbI, OMNpEIeIeHHe HAy4yHOW MpoOIeMbl,
npenMera U oOBbEKTa HMCCIEAOBAaHMS, LIeJe M 3a/Jay, METOAOB, MCTOYHUKOB, BBIIIBIKEHUE
TUIOTE3bI, 0000IIeHNEe Pe3yNbTaTOB, BHIBOABI, 0003HAYEHHE HOBBIX MpoOiem). PesyiabTaTrom
ABJIsieTCA yuyeOHas KapTa M0 MOIYIIO Hallel 00pa3oBaTeIbHON MPOrPaMMBI.

TBopueckuil MPOEKT, MPEANOJIATAOUINN B OTIMYME OT MPEIbIIyLIero, KOHEUYHbIH
IPOAYKT B CIENYIOIIMX BapHAaHTaX — ra3era K UCTOPHUECKH 3HAUUMOMY «MaTeMaTHYECKOMY»
coObITHIO (TIpa3aHuK uucna «[Iu» u T.1.); «MaTeMaTHuecKas» OTKpPbITKa (CBOEro poja yyeOHas
KapTa, TOJIbKO HeopMallbHO, KpacouHO 0(OpMIIEHHAS; BUJICOPOJIMK «5l Haydy Bac pemars ...»
U T.II

NHpopMallMOHHBIM NpPOEKT — ydeOHO-TNO3HABaTeNbHAsl JAEATENIBHOCTh C  SPKO
BBIPQ)KEHHOW 3IBPUCTUYECKOM HANpaBICHHOCTHbIO (IIOMCK, OTOOp MW  cHcTeMaTH3alus
uHpOpMaLUU 0 KAKOM-TO 0OBEKTE, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa C 3TOM MHpOpMaLuei,
ee aHaJIu3 U 0000IeHNe 1, HAKOHEll, TIPe3eHTallKs 110 IPAaKTUYECKOMY NPHIIOKEHUIO).

4. WHpopMannoHHO-KOMMYHHKALIMOHHBIE o0pa3zoBaTenbHbIe TEXHOJIOTUH.
Opranusanus oOpa3oBaTeNbHOIO  Mpolecca C  NPUMEHEHHEM  CHEelHaIM3HMpPOBAHHBIX
MIPOrPaMMHBIX CpeJl ¥ TEXHUUECKUX CPEACTB paboThl ¢ MHPopManuei (MHPOPMAIMOHHYIO CPEy
yausepcurera MOOYC MOODLE).

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl POBEICHUS IIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUN 2.

8 YueOHo-MeToAUYecKoe 1 HHPOPMALIMOHHOE 0O0ecTiedeHue TN CHUIINHBI (MOXYJIs)
a) OcHoBHas JIUTEpaTypa:



1. Hlunaues, B. C. Beicmass matemaruka : yyeOnuk / B.C. IllumageB. — Mocksa :
NH®PA-M, 2019. — 479 c. — (Bsicuiee odpa3oBanue). — WWw.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Texcr : 3JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716 (nara obparenus: 02.04.2024). — Pexxum nocryna:
IO TOJIIHCKE.

2. Maremaruka : yuebnoe mocobue / 0. M. [lanwmnos, JI. H. XKyp6enko, I'. A. HukoHoBa
[u np.] ; mox pex. JI. H. XKyp6enko, I'. A. Hukonosoii. — Mocksa : UHOPA-M, 2019. — 496 c.
— (Beicmiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekct : 21IeKTPOHHBIIA. -
URL: https://znanium.com/catalog/product/989799 (nara o6parmienus: 02.04.2024). — Pexum
JOCTYTA: 110 TIOATIHCKE.

0) JonmosiHuTebHAS JUTEpaATYpA:

1. Marematuka B mpuMepax M 3amadax :@ yded. mocobue / O.M. [lertsipesa, JI.H.
Kypobeunko, I'.A. Huxonona, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UHOPA-M, 2019. —
372 ¢. — (Beicmee obOpa3zoBanme: bakamaBpumar). - ISBN 978-5-16-011256-5. - Tekcr :
anektponnsii. - URL: https://znanium.com/catalog/product/989802 (nara oOpartieHwus:
02.04.2024). — Pexxum qocTyma: 1Mo MOAIUCKE.

2. ®uxrenroinsly, I'. M. OCHOBBI MaTeMaTHYECKOTO aHAJIM3a : YUeOHUK : B 2 yacTsax / I.
M. ®uxtenronbu. — 11-e uzg., crep. — Canxt-Ilerepoypr : Jlans, [6. r.]. — Yacts 1 — 2019.
— 444 c. — ISBN 978-5-8114-0190-1. — Tekct : 2yeKTpOHHBIN // JIaHb : 3JIEKTPOHHO
-oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (mara oOpamicHwus:
02.04.2024). — PexuM 10cTyIa: Ui aBTOPHU3. MOJIb30BATEIICH.

3. ®uxtenromnsil, ['. M. OCHOBBI MaTEMAaTHYECKOTO aHaM3a : y4eOHUK : B 2 yactsix / I
M. ®uxtenronbu. — 10-e u3g., crep. — Canxt-IlerepOypr : Jlans, [6. r.]. — Yacts 2 — 2019.
— 464 c. — ISBN 978-5-8114-0191-8. — Tekct : ayekTpoHHBIH // JlaHb : 3JIEKTPOHHO
-oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/115730 (mara oOpamicHwus:
02.04.2024). — PexuM J0CTyIIa: I aBTOPHU3. MTOJIH30BATEIICH.

B) MeToanueckue yKazaHusi:

1. Makcumenko, M.A. CoObiTus 1 BepoaTHOCTh. YacTh 2: MeTo. yka3. - MarHUTOropck:
I'OY BIIO «MI'TY um. I''M1. Hocosa», 2010. — 25 c.

2. I'yruna E.M. JlaGopaTopHbIii TpakTUKyM 1O craTrcTuke ¢ npumenennem EXCEL:
Meton. yka3. ans  1a00paToOpHBIX pabOT MO MAaTEMaTHYECKOW CTAaTHUCTHKE.- MarHuToropck:
'OV BIIO «MI'TY um. I''M1. Hocosa», 2009 — 40 c.

3. Caymkuna H.®. Komb6unaropuka. CoObiTie u BeposTHOCTb. Yacth |
KomOunaropuka. Anrebpa coObiTuii: MeToa. ykazaHusi 1Mo JUCHUIUIMHE «Marematukay s
ctyneHToB | kypca Bcex cnenuanbHocteil. — MI'TY, 2007. — 17 c.

r) IIporpammuoe obecnieuenune u MHTEpHET-pecypchl:

IIporpammHoe o0ecnieuenune

Haumenosanue .
10 Ne noroBopa CpoK neicTBUS JTNTICH3UH

7Zip cB00OOTHO pacnpocTpansemoe [10 0eccpovHO
MS Office 2007

Professional Ne 135 ot 17.09.2007 6eccpouHo
léﬁg;)e(p Mozilla cB0OOHO pacnpocTpansemoe [10 6eccpodHo
Bpayzep Yandex |cBoOonHO pacmpoctpansemoe [10 6eccpodHo
FAR Manager cB00OOIHO pacnipocTpansemoe [10 0eccpovHO

IIpodeccnonanbHblie 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI
| Haspanue xypca | Ccplika




Hamuonanbuasa uH(popMalmoHHo-aHanuTH4eckas | URL:

cucrema — Poccuiickuii mHaeke HayuHoro nutupoBanus | hitps://elibrary.ru/project_risc.
(PUHII) asp
https://www.rsl.ru/ru/4readers
/catalogues/

DnektponHbie pecypebl Oubimoreku MI'TY um. T'.U.|https://host.megaprolib.net/M
HocoBa P0109/Web

9 MaTepuajibHO-TeXHHYeCKOe ofecneyeHue TUCIUILIMHBI (MO1yJIs1)

Poccwiickas 'ocynapcrBennas 6ubnuoreka. Karamorn

MartepuanbHO-TEXHHUECKOE 00eCTIeueHUE TUCITUTUTMHBI BKITIOYACT:

MarepuanbHO-TEeXHUYECKOE 00eCIeYeHUE AUCITUTUTMHBI BKIIFOYACT:

Y4eOHbIC ayTUTOPUH JJIS TPOBEACHUS 3aHITHH JIGKITAOHHOTO THUIIA.

Jocka, MyJIbTUMEIMUHBIA TPOEKTOP, SKPaH.

Y4eOHbIC ayauTOpUHM MJIS TIPOBEACHHS JAO0OPATOPHBIX 3aHSATHH, TPYMNIOBBIX H
WHIUBUAYAIBHBIX KOHCYJBTAIUH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTaIlUu.

[Tepconanbubie koMmmbioTEphl ¢ makerom MS Office, Beixogom B HHTepHeT u ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA.

Kommuiekc TecTOBbIX 3alaHuil [Uis TMPOBENEHUS PYOSKHOTO U IMPOMEKYTOUHOTO
KOHTPOJIS.

[TomerieHus Al CAaMOCTOSTENLHOM pabOTHI 00YJaIOIIHUXCS.

[Tepconanbubie koMmmbioTepsl ¢ makerom MS Office, Beixogom B HHTepHeT u ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

[Tomemenust Ans  XpaHeHUST M MNPOPHIAKTHUYECKOTO OOCIYXHBaHHS Y4eOHOTO
000pyIOBaHUS.

[Mkadpst  ang  XpaHeHUs  y4eOHO-METOAMYECKON  JOKyMEHTalUW, Yy4eOHOTO
00opynoBaHus U y4eOHO-HATJISIIHBIX TOCOOHIA.



ITPUJIOKEHUE 1

YueOHO-MeTOANYeCKOe o0ecTieYeHre CAMOCTOSITeILHOI padoThl 00y4yaromuxcs

[To mucuummae «MareMaTUYeCKHil aHaIM3» NPEAYCMOTPEHA BHEAayAUTOpPHAs
caMmocTosiTeNIbHasE paboTa OOydYaroUIMXCs, MPOBOAMMAS B BUJAE CAMOCTOATEIBHOTO HM3YYEHUS
JTUTEpaTyphl ¥ WHPOPMAIMOHHBIX PECYpCOB, a Tak)Ke B BHUIC PEUICHUS TUIOBBIX 3a1a4 IPH
BBIMIOJTHEHUH KOHTPOJIBHBIX PadoT.

Ilpumepnuvie konmponvusvie padomot (AKP):

AKP «®HID»
3adanuel. Haiitu u moctpouth 00JacCTh ompeneiacHuss (QyHKIUU
z=1In(4-x*—y?) —arcsin(2 - y).

3aoanue 2. Halinute dYacTHbE NPOHW3BOAHBIE IEPBOTO MOPSAKA (QYHKIUH:

z=3xy® —sin(x* +y) + X*y
X—y

3adanue 3. Haiinure rpagyenT cKansapHOTo mois U = X” + y? —z° u ero MOyIb B TOUKE
M (1,-1,2) .

3aoanue 4. Haiitn HauMeHbliee u HauOoiplee 3HauYeHHE (QYHKIHH

2=X—xy+2y°+2y+1
B obmactru D: x+y=-5 x=0; y=0.
N3 «®HID»
3agaua 1. [lana pynkuus z = In(\/; + 2y3). Tpebyercs:

. 0z 0z
1) HaiiTn yacTHplE TPOU3BOIHBIE — U —;

OX oy

2) Haiitu nonueiit tuddepenman dz ;

3 0’z 9’z
3) Ilokazathk, 4To ISl TaHHOW (DYHKIIUH CIPABEIINBO PABEHCTBO: =—.
OXo0y  OyoX
. 0z 01
3agaya 2. HailTu 4acTHbIE NPOU3BOJHBIE X 5 , €CIU TEpPEMEHHbIE X,Y U Z CBA3aHBI
X

paserctsoM Buga €92 +3x?siny —2xz3 =0.

3 1
3agaua 3. [lana cnoxHas ¢(yHKIus U= (3t +2x% — y) , X=1tgt, y= cost Haiitu momnayro
CcosS

z
IPOU3BOJHYIO ——.

dt

3anaua 4. /lana pyHkus Z = x> —3x2y +3xy? +1. Tpebyercs:



1) Haiitu rpamueHT 3Toi PyHKIMU B Touke M (3;1);
2) Haiiti npou3BoAHY0 QYHKIUH B TOUke M (3;1) B HAIIPABJICHUH, UIYILEM OT 3TOU TOYKH
K Touke N(6;5).

3anaua 5. Haiitu skcTpeMyM QyHKIMH IBYX IEPEMEHHBIX Z = (X + 3)2 + (y - 2)2

3agaua 6. JlaHa (yHKUMS [BYX IEPEMEHHBIX Z=X2 —Xy+2y?+3Xx+2y+1 u ypaBHeHus

rpaHuIl 3aMKHYTOH obnmactn D: x=0, y =0, X+ y =-5 nHa miockoctu XOY . Tpebyercs:

1) Haiitu HauOoJbIIIee U HAMMEHbBIIICE 3HaUeHue yHKIMK Z B oOactu D;

2) Cpenartp yeprex obimactu D B cucTeMe KOOpIMHAT, yKa3aB B HEM TOYKH, B KOTOPBIX
(GyHKLUSA ©MeeT HauOoJblllee U HAaUMEHbIIee 3HAaYEeHUS.

AKP «Teopus BepossTHOCTell. MaTeMaTHyeCKasi CTATUCTHKA»

1. B ypue 12 mapoB. Cpeau 3tux mapoB 3 Oenbix U 9 uepHbix. KakoBa BEpOSATHOCTH TOTO, UTO
HayJa4y BBIHYTBIN IIap OKakeTcs: OenbiM?

2. B pagmoctynuu tpu mukpodoHa. s Kaxaoro u3 mepBhIX ABYX MUKPO(GOHOB BEPOSTHOCTH
TOTO, YTO OH BKJIIOYEH B JaHHBIA MoMeHT, paBHa 0,45, a mmsa Tperbero — 0,9. Haiitu
BEPOSITHOCTH TOTO, YTO B JIAHHBIA MOMEHT BKJIFOUEHBI 2 MUKPO(QOHA.

3. B mpogaxke umerorcst 6enbie 1 KOpUYHEBBIE SHIIa B COOTHOIICHUH 2:3, IPUYEM MMPOU3BOICTBO
60% O6enbix u 71% KOPUYHEBBIX UL JATHPYETCS THEM, IPEIIICCTBYIOIINM JHIO TIPOJAKH, a
ocTajJbHbIC fllla JaTHPYIOTCs Oosiee paHHHUMH uuciaamu. [lokymarenb 3akasbIBaeT siflla,
JaTUpyeMble JTHEM, MPEAIIeCTBYIOMUM JHIO MPOJaXKH, HE3aBUCUMO OT uX IBera. Kakosa
BEPOSITHOCTH TOTO, YTO €MY IPOJAAYT PEIICTKY OCNbIX SUIl?

4. Tenedonnast cerb yupexaeHus oobcmyxkuBaeT 200 aOoHEHTOB. BeposTHOCTH TOTO, YTO B

TEUEHWE MHHYTHI BHYTPH JTOW CETH KTO-TO KOMY-TO TMO03BOHHT, paBHa (,7. Kakxosa

BEPOATHOCTH TOTO, YTO B T€UEHHE MUHYTHI OyzeT 5 3BoHKOB? KakoBa BEepOSATHOCTH TOTO, YTO B

TE€YeHHEe MUHYTHI OyneT He Oojee 5 3BoHKOB? HaiiTu HamBeposiTHEiIIee YHuCIO 3BOHKOB B

TEYEHUE MUHYTBHI.

3aman psi pacnpeneneHus: ciaydaiiHond BenumumHbl X. HaliTu mMaremarwdeckoe OXuJaHuUe,

JUCTIEPCHUIO U CpeJiHEee KBaJpaTuieckoe oTkioHeHue. [locTponts GpyHKIINIO pacipeeieHusl.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

6. Jlust HempepbIBHOM CiTydaifHO# BETMUMHBI 33]]aHa QyHKIUS pacnpeaenenus F (X) TpeOyercs

o

HAWTH MJIOTHOCTb pacrpe/esieHus f(X), MaTEMaTU4ECKOE OKUIAHUE, TUCIIEPCHIO, CPEIHEE
KBaJIpaTHUECKOE OTKJIOHEHHE. BBIUMCINTH BEpOATHOCTH TOrO, YTO OTKJIOHEHUE Cly4ailHON
BEJIMYMHBI OT €€ MaTeMaTHYeCKOro OXKUJIaHHus OyneT He Oojiee CpelHero KBaJapaTH4YecKOro
oTksoHeHus. [loctpouts rpaduk GyHKIMHA.

0 ,  Xx<0
F(x) = 1-(1—cost) , 0<x<Z
2 2

1 ) T

x>

2

7. 3akoH pacmpeeNeHus CUCTEMbl TUCKPETHBIX CIyYailHBIX BETUYHH (X ,Y) 3aJlaH TaOIHIICH.
Haiiti k03(QdHUIMEHT KOPPENALMA I, W BEPOSTHOCTH TMONAJAHHUs CIy4alHOH BENTMYMHbI

(X,Y) B o6macts D.

0 2 4

6
0.05 0.03 0.06 0.05

0.07 0.10 0.20 0.06




4 ‘ 0.08 ‘ 0.07 0.09 0.14

D={0<x<4; 1<y<4}

JlaGopaTropHas pabdora «MaTeMaTuyecKasi CTATUCTHKA»
Crarucruyeckasi NPoOBePKa CTATUCTUYECKHUX TMIIOTE3

Hean. HayuuTbcs BBIABUTaTh W MPOBEPSATh CTATUCTHYECKYIO THUIIOTE3y O BHUJE
pacrpezeneHus Ciiy4aiiHOi BeIMYMHBI.

3amanue.

1. [To Bumy rucrorpaMmbl 4acTOT BBIABUHYTH THUIIOTE€3y O BHJE paclpe/esieHus
CIIy4ailHOM BEJINYMHBI.

2.IlpoBepuTh TUNOTE3y O HOPMAJIbHOM pacClpeAesieHUU CIy4aHONH BEIMYHUHBI C
HCII0JIb30BaHUEM

a) mokazareneit A u E;

0) kputepusi 2 ( xu-KBajapar), kpurepuit [lupcona.

3. TlocTpouTh MOJMTOH YacTOT M TEOPETUYECKYIO0 KPHUBYIO Ha IOJIMTOHE YacToT,

3aMucaTh €€ aHAJIMTUYECKOE BhIpAXKCHHE.

4. Cnenatb BBIBOJI.



ITPHJIOKEHHUE 2

OIIeHO‘lHLIe cpeacrea AJid MpoBEeACHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTallun

a) Ilnannpyembie pe3yibTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBEAeHHU

HpOMe)RyTO‘lHOﬁ aTrecramum:

Nunukaro
Kon P
NOCTHKEHUS
WHJUKaTopa
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

OIIK-1 - CriocobeH pemath 3a1a4u MpoPeCCUOHATBHON ACSITEIIBHOCTH, PUMEHSISI METOIbI
MOJIeJIMPOBAHUS, MATEMATHUECKOT0 aHaJIN3a, €CTECTBEHHOHAYYHBIE 1 OOLIEMH)KEHEPHbIC 3HAHUS

OIIK-1.1 Hcnone3yer
€CTeCTBEHHOHAYYHBIC
3aKOHBI M TIPUHIIHITBI
IIPU peIICHUH
MPAKTHYECKHX 3a/1a4

TeopeaneCKne BOIIPOCHI IJId 3a49€Ta H JK3aMECHOB

3 Kypc 3uMHss ceccus (3a4er)

10.

11.

12.

13.

14.

15.

16.

17.

18.

O6nacts onpenenennst ®HIIL. Ilpenen, HenmpepbIBHOCTD.
CpoiicTBa (hyHKIMIA, HENPEPHIBHBIX B OrPAaHUYCHHOMN
3aMKHYTOH 00J1acTH.

YacTHple IPOM3BOAHBIE IIEPBOTO  MOPSAAKA, HX
F€OMETPUUYECKOE UCTOJIKOBAHUE.

YacTHbIe TPOU3BOJHBIE BBICIIUX IOPSIKOB.
HuddepeHurpyeMocTs H MONHBIA auddepeHuan

¢ynkuuu.  VHBapuaHTHOCTH  (OPMBI  TIOJTHOTO
muddepennuana.
[Ipumenenue TTOJTHOTO nuddepenimana K

OpuOIMKeHHBIM  BhluucHeHusM.  Juddeperunans
BBICHINX MOPSIKOB.

IIpounsBoaHas CJIOKHOM byHKIMN. ITonnas
MIPOU3BOIHAS.

JuddepenurpoBanue HesBHOW (yHKIMH.

KacarenbHas IuIOCKOCTh U HOPMaJIb K IIOBEPXHOCTH.
OKCcTpeMyM byHKIMN JBYX IIEPEMEHHBIX.
HeoOxonumMoe 1 10cTaTOuHOE YCIOBUE SKCTPEMYyMA.
HauGonbiiee n HauMmeHbllee 3HaYeHUS (QYHKIUH B
3aMKHYTOM 00JIaCTH.

JluckpeTHas ciydailHass BeJIMYMHA W CHOCOOBI €&
3amanus. OyHKIMSA pacnpeneneHus.

MaremaTnueckoe OKHUIAaHUE IUCKPETHOW CllydallHOM
BEJINYUHBI U €T0 CBOMCTBA.

Jlucniepcust TUCKPETHOM CIly4alHOW BEIWMYMHBI U €€
cBoiicTBa. CpenHee KBapaTHIECKOE OTKIIOHCHHUE.
HenpepeiBHast ~ ciywaiiHas ~ BenuuumHa.  CBoiicTBa
(GyHKIIUU pacrpeieleHus.

[ImoTHOCTE BEPOSTHOCTH HENPEPHIBHOM  CIIy4alHOU
BEJINYMHBI U €€ CBOWCTBA.

UucnoBble XapaKTEPUCTUKU HEMPEPBIBHBIX CIyYalHBIX
BEJINYUH.

PaBrOMEpHBIT u IIOKa3aTeIbHBIN 3aKOHBI
pacnpeelIeHns] HENPEPBIBHBIX CIyYalHbIX BEINYMH.
HopmainbHblii 3aK0H paclpeesieHus U €r0 CBOMCTBA




Nupukarop

Kon
JOCTH)KEHUS OneHouHble CpeACTBA
HHAUKATOpPa
KOMIICTCHIIMH
OIIK-1.2 Pemaer crannaprusie | IIpumephnsie npakmuueckue 3a0anus 011 IK3AMEHO08 U

npodeccuoHaIbHbIE
3a7a49u
MIPUMECHCHHEM
00IIENHKEHEPHBIX
3HAHUHI

C

3auema:

1. Haiitu mnnomans Qurypsl, OrpaHMYCHHOMN

2
muauamu: X =4, y° =4x.

2. Haiiti 1 mocTpouth 00s1acTh onpeneneHus GyHKIIu

U=y9-x"—y* +(x-y)*

3. Haiitu mnonnsiii  auddepenunan QyHKIUU:

z=x>Iny —sin2xy.

4. HaifTu dYacTHBIE TPOU3BOJHBIC TIEPBOTO MOPSIKA

dynxumn: Z =5x°y? +In(x +4y).

5. Hanucarts YpaBHCHUC KacaTeJIbHOM IJIOCKOCTH U

HOPMAaJIHA K TIOBEPXHOCTH Z = 4/ X2 + y2 B Touke (3,4, 5).

6. Ilpu nocraBke ¢ 3aBoja Ha 6a3y 1000 pagronpreMHHUKOB,
y 55 BBILLIM U3 CTPOs JamIibl. HaliTu BEpOSITHOCTB TOTO, YTO
B3SThII HayJauy MPUEMHUK Oy/eT UCTIPaBHBIM.

7. IlpuHuMaeM BEpOSTHOCTH POXKJIEHUS MalIbuuKa U

NeBOYKU paBHbIMU. HaliTu BeposTHOCTH TOTO, uTO cpenu 10
HOBOPOXKJIEHHBIX 6 OKaXKyTCSI MAJIbYMKAMHU.

8. JlaH 3aKOH pacIipe/ie/IeHUs] TUCKPETHON CiydaitHON
BEJINYUHBI:

Xx: 110 | 120 | 130 | 140 | 150

p: 101]02]03|02)|0.2

BBIYUCIIUTL €€ MATCMATUUICCKOC OKUaHUEC, NTUCTICPCUIO U
CpeaHCC KBAApaTUICCKOC OTKIIOHCHHUC.

9. lana yHKIMS pacrpeeieHus HelpepbIBHOM
CIIy4alHOM BEJIMYHUHBI X

0 npu x<0
0,25x*(x+3) mpu O<=x<=1
F(X): 1 npu x>1

Haiitu mnotHocTh pacnpenenenus f(X), moctpouts ee
rpaduk, BEpOSTHOCTh MONAaHHS B 3aIaHHBIA UHTEPBAII




unukaro
Kon I p

JOCTHKEHUS OrneHOYHBIE CpECTBA
WHJUKAaTOpa

KOMIICTCHIIMH

[0,5; 2], Mx, Dx, Ox

OIIK-1.3 IIpumenser meronsl | IIpumepnsvie npuxknaousie 3a0auu u 3a0anHus

MOJICJIIMPOBAHUS U
3agaua 1. [lepumerp 3eMeNBbHOTrO y4acTKa TPEyroiabHOU

dbopMbl paBeH 2 P . JIBe ero CTOpPOHBI pPaBHBI

MaTeMaTH4ICCKOIo

aHajIn3a JJjid
COOTBCTCTBCHHO X U Y . Bblpa3I/ITB rmiomazab y4acTKa Kak

pelIeHHs 33139 5
¢ynkuuo X w Yy . Haiitu u wu300pa3ute oOnacte

TEOPETUYECKOTO U
MIPUKIIATHOTO
Xapakrtepa

ornpeaeneHust GyHKimu S =S(X,Y)

3anava 2. J[ns HachIMaHus IecKa U3TOTOBJICH pe3epByap B
¢dbopme konyca BoicoToit H =3 M, panguycom ocHoBaHUs 1 M.
Kak wu3menutcs o0beM pesepByapa, €cCld  BBICOTY

yBesnuuTh Ha 0,3 M, a paguyc OCHOBaHUS YMEHBIIUTH Ha
0,1 m?

3amanne 3. B mensax palmoHAJIBHOTO WCIOJIb30BAHUS
MaTepHUaJIOB IIPHU U3TOTOBJIICHUU pe3epByapa OaJIKy JITUHOU
a TpeOyeTcs pa3eNuTh Ha TPH YaCTH TaK, 9YTOOBI 00BEM
MPSIMOYTOJIBHOTO ~ pe3epByapa, IMOCTPOSHHOTO Ha JTHUX
4acTAX KaK Ha CTOPOHAX, ObUT HAMOOIBIIIIM.

3aganmue 4. 113 npsMOyrojabHOTO JIMCTA KECTU IIUPUHON a
M3TOTOBUTBH KeJI00 MpU3MaTHIeCKON (GOPMBI TaK, YTOOBI
€ro MOMEePEeUHOE CEUEHUE NMENIO HauOOIbIIYIO TUIOIAIb.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, TOKA3ATEJM H KPUTEPHH
OLICHMBAHMSA:

[IpomexxyrouHast aTTecTtanmus 1O JUCHUIUIMHE «MaTeMaTHUeCKUuil aHalu3» BKIIOYAeT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIOIINE OLICHUTh YPOBEHb YCBOCHHS 00YUaIOIIMMUCS 3HAHHM, U
NPaKTUYCCKHE 3a/IaHusl, BBIABISIONIME CTEMECHb C(HOPMHUPOBAHHOCTH YMEHUH W BIAJICHUIA,
npoBoanTCs B hopme 3adeTa (2 cemectp)

Ilokazamenu u Kpumepuu ouenueanusn sauema:

- Ul cAaYHM 3a4veTa oOyvaromuiicss mokassiBaeT chopmupoBaHHocTh kKoMneTeHuuu OIIK-1 no
pa3zienaM, T.e. IOKa3blBa€T COOTBETCTBYIOIIME 3HAHUS (IO KpalHeH Mepe, Ha YpOBHE
BOCIIPOM3BEACHUS M OOBACHEHHS HH(OpPMAIMM) W WHTEIUICKTYyaJlbHbIE HABBIKH PEIICHUS
IpeUIOKEHHBIX B Tabmuie 1.7a) 3a1a4;




- 3a4eT He C/aH, €CJIM Pe3yJIbTaT O0y4eHHUs] HE JOCTUTHYT, 0OyJarolIMiics HE MOXET MOKa3aTh
3HaHHS Ha YPOBHE BOCIPOU3BEACHUA U OOBSICHEHHS HHPOpPMAIMK, HE MOXET I0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELICHUS MPOCTHIX 3a/1ad.



