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1 Illein ocBOGHHA AUCLMILIHHBI (MOAY.JIf1)

[lensimu OCBOGHMsA MMCLMILIMHBI «MaTeMaTHYecKuil aHamu3» SBIAKOTCA. O3HAKOMHTD
oOyyaeMbIX C OCHOBHBIMH TIOHATHAMH M METOAAMHM BBICHIEH MaTeMaTHKM, CO3/aTh
TEOPETUUECKYIO U MPAKTUYECKYI0 0a3y MOATOTOBKH CIIELUAICTOB K 1eATeIbHOCTH, CBSI3aHHOM C
HCClleIOBaHUeM, pa3padoTKOH U TEXHONOTHSMHU MPOLECCOB IOJYUYeHHs METAJJIOB U CIUIABOB,
MeTAJUIHYeCKUX  u3aenuii  TpeOyemMoro Ka4decrBa, W OCHOBAHHBIX HA MPHUMEHEHUH
MaTeMaTHYeCKOT0 aHAIU3a U MOAEIUPOBAHHUS.

2 MecTO0 AMCUHHIVIHHBI (MOAYJIS1) B CTPYKTYPe 00pa30BATEIbHOH NPOrPpaMMBbI

JucuunnmHa MatemMaTHyeckHil aHaIU3 BXOAUT B 00s3aTeNby0 4acTh y4eOHOro riaHa
o0pa3oBaTeNnbHO IPOrpaMMbL

JAnst  u3ydeHHs — JUCLMIUIMHBI ~ HEOOXOOUMBbI  3HaHUS  (YMEHHs,  BIAJCHHUSA),
chopMupOBaHHBIE B PE3YJIbTATE U3YUEHHS] AUCLMIUTHH/ MPAKTHK:

Maremartuka

3HaHus (YMeHMs, BJIAJEHHs), TOJYYEHHbIE NMPH M3YYEHUH AAHHOH AUCLMIUIMHBI OyAayT
HeoOXOAUMBI 11l H3Y4eHUS THCUUILIHH/IPAKTHK:

Temnodpusuka

Amnanus ynciosoit nH(popmManuu

Metponorus, cranaapTH3anmsa U cepTudukanms

IInaHupoBaHue 3KCepuMeHTa

3 Komnerenunn o0y4aoumerocsi, popMupyemsbie B pe3yJabTATe 0CBOEHHS

AHCHHIIIHHBI (MOIYJIs1) H INIAHHPYEMbIe Pe3yJibTAThI 00y4eHHs

B pesynbraTe OCBOEHMsA AUCUMIIMHBL (Moayns) «MaTeMaTHYECKHil — aHaIu3»
o0y4arIuiics A0KeH 00anaTh CIeIyHIIMMH KOMITETEHIIHIMH:

Kon unnukaropa HMHaukaTop NOCTUKEHNA KOMITETEHLIMH

OIIK-1 CrnocobeH pemaThk 3amnaud MpodecCHOHANbHOIT MEATENbHOCTH, TPUMEHSII METO/bI
MOJIETMPOBAHHUS, MATEMATHUECKOIO aHATN3a, €CTECTBEHHOHAYYHbIE H O0IeMHKEHEPHbIE 3HAHHS

OIIK-1.1 Hcnonb3yeT €CTeCTBEHHOHAYYHbIE 3aKOHbI M MPHHLMMBI MPH PELIEHUU
NPAKTHYECKUX 33134

OIIK-1.2 Pemaer cranmaptHeie npodecCHOHANBHBIE 3afayd ¢  MPUMEHEHHEM
00IIEHH)KEHEPHbBIX 3HAHHI

OIIK-1.3 [IpumeHseTr MeToabl MOAEAUPOBAHUA M MATEMATUYECKOrO aHajau3a s
pEUIeHNS 3a/1a4 TEOPETHUYECKOT0 M NPHKJIAAHOTO XapaKTepa




4. CTpykTypa, 00b€éM H coaepRaHHe THCUHIIHHBI (MOAY/JIs1)
O01as TPYAOEMKOCTh AUCLMIIIIUHBI COCTABIISIET 3 3auerHbix equHuL 108 akan. 4acoB, B TOM

YHCJIIE!

— KOHTakTHas padora — 37 akaj. 4acos.;

— ayAUTOpHAas — 36 akaj. 4acos;

— BHEAyIUTOpPHAs — 1 akaj. 4acos;

— caMocTosTeIbHas paboTta— 71 akaz. 4acos;
— B (hopMe npakTU4ecKoii moaroTosku — 0 akaa. vac,

dopMa aTTeCTALIMH - 3a4ET

Ay puropHast 3=
o | womraxrhas pabora E = Popma TeKyLIero
=
g B aKaJ. Tacax g = Bun KOHTPOIIS
Pazpen/ Tema 2 (B aKa. Hacax) = ., P Kon
) ) g 2 ©|caMocTosaTelbHOH | yeIeBaeMOCTH H
JUCIUILTHHBL g E = ~ . ., | xoMIeTCHIIMH
O 2 g paboTel HpPOMEKYTOTHOM
Jlex, | M@0 | mpakT. [ = aTTeCTAIUH
naH. maH. | O &
l. Juddepennmansnoe
HCTHCIIeHNe dhyHKIIH
HECKOJIBKHX ITepeMeHHEIX
caMOCTOATEILHOE
H3yueHHe
1.1 Orpe JielieHAE -
. JTHTEPATYPHL:

OCHOBHEBIX HOHATHIL - T
Ilpesien W HenpepHIBHOCTL HAMHCArie HpoOBepKa OLIK-L.1,
h& 3 > :

. ! o 2 221 8 KOHCIIEKTa ! OI1K-1.2,
DHII. OcHoBHEIE CBONWCTBA . KOHCTIEKTA
., «CpolicTBa OIIK-1.3
(GyHKIUH, HelpepHBHHIX B .
- . - (YHKIHIH,
3aMKHYTOH ofacTh. y
- HEIIPEePHIBHEIX B
3aMKHYTOH
obnacti
1.2 YacTHBIC IPOM3BOJHBIE
" HPOH3BO/HAS o
HalpaBIeHHIO. . T
p koHeynsTHpoBaHue | OIIK-1.1,
KacaTempHas IIIOCKOCTL H pemoaHenne AKP, -
2 2121 6 o pemennto MJI3, OI1K-1.2,
HOpMalh K TOBepXHOCTH.| 3 M3 «PHIT»
. - IpOBEpKa OIIK-1.3
l'eomeTprdeckuii  cMEBICI
pemenns AKP
madepennmana. [lpusHak
auhdepeHUpyeMocTH.
1.3 IlpousBojHas cinoxHOU
dyHKITHH. HacTHble -
IIPOH3BO/THBIE H KOHCYJIbTHPOBaHHE OIK-1.1,
) BhioIHeHHEe AKP, ! )
aaddepeHTHaIEl  BHICITHX 2 2121 6 o pemenwio HJI[3, OI1K-1.2,
M3 «DPHIT»
TTOPATKOB. - MpoOBepKa OIIK-1.3
Juddepermuposanne perermst AKP
HESBHO 3aJaHHBIX
1.4 DxcrpemyM  (hVHKITHH -
HCCKOJIBKMX — IICPEeMEHHBIX. koHeynsTHpoBaHue | OIIK-1.1,
~ 5 N pemonHenne AKP, - , 15
HauGonpmee H 2 2012 6 W3 «DIHIT 1o pemenuto HJI3, OI1K-1.2,
« »
HauMeHbIee 3HAUCHHE - IIpoBepKa OIIK-1.3
DHII pemenus AKP
Hroro no pazneny 8 8721 | 26




2. IIpumenenne

MaTeMaTHYeCKoro  aHallh3a
TEOPHH BeposITHOCTECH
MaTeMaTHUeCKOH cTaTHCTHKE

B
H

2.1 Cnyvaiinble BeJIMYHHEL

Jluckpernsie u -
HellpephbIBHBIE  ClIydaifHble KOHCYJILTHPOBaHUE
rpep i - HOAIOTOBKA K YIDTHP
BEJIMYHHEL Pan o permenmo M]3
LIPAKTHIECKOMY -
pacupenencHus,  (hyHKIHSL - «Teopus OIK-1.1,
! 3AHSITHIO, .
pacupeeleHus H 2 2 10 BeposITHOCTEH» OIIK-1.2,
- BHIIOJTHEHHE
[LIOTHOCTD. - [IpoBepKa OIIK-1.3
U3 «Teopus
MaremaTuueckoe o BeinonHenns HMJ13
BepoATHOCTEH
OXKHUaHHe U «Teopnsa
AWCIiepcHs, HadalbHBIE H BepoATHOCTED
LICHTPA/IbHBIE MOMEHTBL
- HOAIOTOBKA K | KOHCYIBTHPOBAaHHE
2.2 WsBecTHEIE y P
npakruueckoMy | no pemenuo M3 -
pacmpeieneHus H  uX / OIMK-1.1,
3AHSITHIO, «Teopus
YHUCIIOBEIE XapaKTEePHCTHKH. 2 2 10 . OIIK-1.2,
- BHIIOJTHEHHE BepoATHOCTED
Hopmainssoe OIIK-1.3
W3 «Teopus - mposepka MJ13
paclpeIelicHHE. o -
BEPOATHOCTEH» «Teopua
BEPOATHOCTEH»
- - HOA'OTOBKA K -
2.3 Saxomst  Goup AKTHIeCKOMY | KOHCYIBTHpOBaHHE
yucen.  HepapenetBo n P AT A I gmeHHp W3 OlK-1.1,
TeopeMa YeOpiména. 2 2 10 i P . ’ OI1K-1.2,
IlenTpansnas e Ie]IbHAS - BRILIOJHCHHC - samra MJ13 OITK-1.3
oo \15"1 Tpeste: W3 «Teopus «Teopua i N
peMa. BEpOATHOCTEH» BEpOATHOCTEH»
- HOA'OTOBKA K
2.4 MuoromepHbIe ’ KOHCYJIbTHPOBAHHUE
., IpaKTHIeCKOMY
ciryuaiunie BEJTMYHHEL © | no pemenmo W3 ,| OIIK-1.1,
y 3aHATHIO,
DyHKIuu  pacipeieneHus, 2 2 3 3amura HM/13 OI1K-1.2,
" - BBHIIIOJIHCHHE -
CBOMCTBA. YucnoBule ; o «Teopus OITK-1.3
W3 «Teopua .
XapaKTepHCTHKH. . BepoATHOCTED
BEpoOsITHOCTEH»
- HOAIOTOBKA K
-KOHCYIIFTHpOBatHe
IIPAKTHIECKOMY ;
SAHATHIO, 1o pettiet
< ’ 11abopaToOpHBIX OLIK-1.1,
2.5 DneMeHTHl  TEOpHH - BHIIOJTHEHHE
KOPpeIAIHi z 2 12 naGopaTOPHBIX pador, OLIK-1.2,
. 5
-IpoBepKa OIIK-1.3
pabor 1o ~
. nabopaTOpHEIX
MaTeMarHueckoi -
pabot
CTaTHCTHKE
Hroro no pazjeny 10 10 45
Hroro 3a cemecTp 18 18/7,2H] 71 3a9YET
18/7.2
Hroro no aucnuiuinnae 18 ’ 71 3a4eT




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

1. TpamuumonHele oOpaszoBaTenbHble TeXHOJOrHH. OpraHuszanus 00pa30BaTENBHOTO
mpolecca, TPEANONaracT MNPsIMyK TPAHCTALMIO 3HAHMH OT TPEnofaBaTeNs K CTYICHTY
(ﬂpeHMyLLleCTBeHHO Ha OCHOBE O6BHCHHTeHbHO—HHHlOCTpaTHBHle METOO0B O6y"IeHPIﬂ).
YueOHasi 1eATelbHOCTb CTYAEHTa HOCHT B TaKMX YCIIOBUSX, KaK MPaBHIIO, PENpoayKTHBHBIH
XapakTep.

@DopMbI y4eOHBIX 3aHATHIA:

- uHpOpPMALIMOHHAS JIEKLUMSA — TMOCIENOBATEIbHOE M3JIOKEHHE Marephaia B
OUCLMTUTMHAPHOMH JIOTHKE, OCYIIECTBIIAEMOE TIPEHMYIIECTBEHHO BepOabHBIMU CPEICTBAMH.

- HpaKTHLleCKOG 3aHATHE, ITOCBALLCHHOE OCBOCHHUIO KOHerTHbIX yMeHHFI H HABBLIKOB I10
MPeIJIOKEHHOMY allTOPHUTMY.

2. TexHonoruu mnpoekTHOro obydenus. OOpas3oBaTenbHbI MNPOLECC NOCTPOEH B
COOTBETCTBUHM C AJTOPUTMOM MO3TAIHOTO pelieHus MpodNeMHON 3a7ayd WM BBIMOJHEHHUS
yueOHoro 3amanus. [IpoekT mpeanonaraeT COBMECTHYIO Y4eOHO-TTO3HABATEIBHYIO IEATEIbHOCTD
TPYIIIBI CTYACHTOB, HAMPABICHHYIO Ha BbIPAOOTKY KOHLEMIHMH, YCTAHOBJICHUE LIETeH U 3aaad,
(GOPMYJIMPOBKY OKHIAEMbIX pPe3yJILTATOB, OMNpe[esieHHue MNPUHLMIIOB U METOIAMK peLieHus
IMOCTAaBJICHHbLIX 3aaay, HHaHHpOBaHHe X0onoa pa60Tbl, IMOUCK ,HOCTyl_leIX H ONOTHMAaJIbHBIX
PECYpPCOB, MO3TANHYK peaM3alui0 maHa padoTbl, MPE3eHTALUIO PEe3yJbTaTOB padoThl, UX
ocMbiciieHHe U peduiekcuto, IIpumMeHsieTcs B OCHOBHOM JUIs MepeXoaa KOMMETeHIUH HA YPOBEHb
BITATICHHA.

OCHOBHBIE THIIBI TPHMEHAEMBIX HAMH B 00Pa30BaTe/IbHOMH NEATEIBHOCTH MPOEKTOB:

HccnenoBatensCckuil  NpoekT — CTpykrypa mpubnmkeHa k Gopmaty HAy4HOro
MCCJIEIOBAHUS (OKA3aTeNIbCTBO AKTYaJIbHOCTH TEMBI, ONpelelieHHe Hay4dHOH IpoOieMsl,
npeamera M 00bEKTa HMCCAENOBAHMS, LeNed W 3a1a4, METOAOB, HCTOYHUKOB, BbIIBHXKEHUE
rUnoTe3bl, 0000IIeHHe Pe3ysbTAaTOB, BBIBOABI, 0DO3HA4Y€HHE HOBBIX Npodiem). Pesymbratom
ABJIsIETCS yueOHas KapTa 1o MOIYJIH0 Hateil 00pa3oBaTeIbHOM MPOrpPaMMBL.

TBOpueCKHil MOPOEKT, NPEANONArardIliil B OTIWYHE OT TMPEABIAYIIEro, KOHCUHBIN
MPOAYKT B CICOYIOLINX BAPHAHTAX — ra3era K UCTOPHYECKH 3HAUHMOMY «MaTEMaTHUYECKOMY»
coOpITHIO (npa3anuk uncna «[Iu» u T.I.); «MaTeMaTH4YecKas» OTKPbITKA (CBOero pona y4yeOHas
KapTa, TOJbKO HehopMaIbHO, KpacoyHO oopMiIeHHas; BUACOPONHK « S Hayuy Bac pewarb ... » 1
T.IL

WudopMaMOHHBIH TPOEKT — y4eOHO-TIO3HABATENbHAS [EATeNBHOCTH C  SIPKO
BBIPAKEHHON IBPUCTHYECKOH HAMPABJIEHHOCTHIO (MOKMCK, OTOOP U cucTeMaTH3auus HHPOpMALIUK
0 KakoM-TO 00beKTe, 03HAKOMJIEHUE YHACTHHUKOB MPOEKTa ¢ 3TOH MH(pOpMaLHMei, ee aHaIN3 1
000011IeHHe U, HAKOHEII, TIPE3EHTAIHS O MPAKTHYECKOMY MPHIIOKEHHFO).

4. UudopmMallMOHHO-KOMMYHHKaLIMOHHbIe 00pa3oBaTenbHble TeXHONOrHU. OpraHuzanus
00pa30BaTeILHOrO IMpolecca ¢ MPUMEHEHHEM CIEeUaTH3HPOBAHHBIX IIPOrPAMMHBIX Cpel U
TEeXHHYECKHX Ccpeacts padoTel ¢ uHpopManued (MHOOPMALMOHHYIO CpeAy YHHBEpCHTETa
MOOJYC MOODLE).

6 YueOHo-MeToaHUecKoe oDecneueHne CAMOCTOATEIbHOH PadoThl 00yUaro X CA
IIpencraBneHo B IpuiIOkKeHUH 1.

7 OueHovHbIe cpeaCTBA 1S IPOBEAeHHS IPOMEKYTOUHOH ATTecTALHH
IIpencraBneHbl B NPUIOKEHUH 2.

8 YueOHo-MeTOAHYeCKOE H HH(OPMALHOHHOE 00ecnieyeHHe JUCHHILIHHBI (MOXY.JIs1)
a) OcHoBHAs THTEpaTYypAa:
. IMunauer, B. C. Bricmas maremaruka : yueOuuk / B.C. lllunaues. — Mocksa :



HMHOPA-M, 2019. — 479 ¢. — (Bricuiee obpazosanue). — www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Teker : 3JEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716 (nata obpawenus: 11.05.2021). — Pexxum nocryna:
IO TIOAATTHACKE.

2. Marematuka : yueObnoe nocodue / 0. M. [lanunos, JI. H. XKypGenxko, I'. A. HukoHoBa
[u np.] ; noxn pen. JI. H. XKypGenko, I'. A. Hukonosoit. — Mocksa : MTHO®PA-M, 2019. — 496 c.
— (Briciiee oOpasosanue: bakanaspuar). - ISBN 978-5-16-010118-7. - TekcT : 271€KTPOHHBII. -
URL: https://znanium .com/catalog/product/989799 (nara oOpawenus: 11.05.2021). — Pexum
JOCTYTIA; MO MOMHCKE.

0) lonoJIHHTE/IbHAS JINTepaTypa:

1. Marematuka B mpumMepax M 3amavax @ yued. mocobue / O.M. Mertsapesa, JIL.H.
Kypbenko, I A. Hukonosa, H.B. Hukonosa, C . H. Hypuesa. — Mocksa : HHOPA-M, 2019, —
372 ¢. — (Bbicuiee obpasosanue: bakanaspuar). - ISBN 978-5-16-011256-5. - Tekcr :
anektponHbiii. - URL: https://znanium.com/catalog/product/989802 (nata oOpawenus:
11.05.2021). — Pexxum noctyna; no nojarnucke.

2, @uxrtenrogsbi, I'. M. OcHOBBI MaTeMaTH4YeCKOro aHaiu3a ; yueOHuK ; B 2 yactax /I'. M.
Ouxrtenronbl. — 11-e u3m., crep. — Cankr-IletepOypr : Jlans, [6. r.]. — Yacts 1 — 2019, —
444 ¢. — ISBN 978-5-8114-0190-1. — Texkct : snextponHbii // JlaHe : 31meKTpOHHO-
Ooubnuoreuynas cucrema. — URL: https://elanbook.com/book/112051 (nara obpaienus:
11.05.2021). — Pexxum noctyna: ajist aBTOPU3. MOJIb30BaTENEH.

3. @uxtenronsil, I'. M. OCHOBBI MaTEMATUYECKOTO aHAMK3a | yueOHUK ; B 2 yacTsax /. M.,
®uxrtenronsl, — 10-e u3n,, crep. — Cankr-IlerepOypr : Jlaus, [0. r.]. — Yacts 2 — 2019, —
464 ¢. — ISBN 978-5-8114-0191-8. — Texkct : snektponHbii // Jlave : 31meKTpOHHO-
oubmoreunas cuctema. — URL: https://e.lanbook.com/book/115730 (nmata oOpaimeHus:
11.05.2021). — Pexxum noctyna: ajist aBTOPU3. MOJIb30BaTENEH.

4. Munayes, B. C. 3apgaunuk no Beicuiell maremartuke . yuebnoe nocodbue / B. C.
MunaveB. — 10-e usn., crep. — Mockea : HHOPA-M, 2020. — 304 ¢. — (Beicuee
obOpazoBanue). - ISBN 978-5-16-010071-5. - Texkcr : onektponnbii. - URL:
https://znanium.com/catalog/product/1042456 (mata oOpamenus: 11.05.2021). — Pexum
TTOCTVVTITA TTO TINTITTIACK &

B) MeToan4uecKkHe yKa3aHHsI:

1. Makcumenko, M. A. CobbiTus u BepositHoCTh. Yacts 2: Meton. ykas. - MarHuToropek:
oy BITO «MI'TY um. I'' 1. Hocosa», 2010. — 25 ¢.

2. I'yruna E.M. JlaGopaTtopHblii npakTukyM 1o ctatuctuke ¢ npuMmeHenuem EXCEL:
Merton. yka3. s nabopaTopHbIX padoT Mo MaTeMaTH4ecKoi cratuctuke.- Marautoropek: 'OY
BITO «MI'TY um. I'' 1. Hocosa», 2009 — 40 c.

3. Capymkuna H.®. KowmOunatopuka. CoObite u BeposTHocTb. Yacte [
KomOunaropuka. Anredpa coOwituii: Meroa. ykaszanusi no aucuuryinHe «MaremaTuka» s
cTyaeHTOB | kypca Bcex cneuuaibHocTe. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe odecneuenne u Uurepuer-pecypcsi:

IlporpammHoe odecneieHue

Haumenosanue 10 Ne noroeopa Cpok aeiicTBUsA TMLIEH3UN
7Zip ¢cB0OOIHO pacmpocTpansemoe 110 OeccpodyHO

MS Office 2007 |\ 135 o1 17092007 GeccpodHo
Professional

Bpaysep Mozilla cBobonHO pacnpoctpansemoe 110 oeccpoyHO
Firefox pacrpoctp P

Bpaysep Yandex  [cBoOonHO pacnpocrpansiemoe 10 OeCcCpOUHO




[FAR [cBoGOHO | 0eccpOUHO

npoq)eCCl/l()Hﬂ.l'leble 623[)] JAHHbLIX H HH(l]OpMﬂl.[HOHHbIe CﬂpaBO'—leIe CHCTEMBbI
Hassanue xypca Cchlka

HauuonansHast MH()OPMALMOHHO-
aHanuTH4yeckas cucreMma — Poccuiickuii|URL: https://elibrary.ru/project risc.asp
HHJICKC HAYYHOTO IIUTHPOBAHHS
ITouckopas cucrema Akamemus Google
(Google Scholar)
HWudpopmauuonnas cucrema - Epunoe
OKHO A0CTyna K HMH(OOPMALMOHHBIM
Poccuiickas ['ocynapcreenHas
oubnuoreka. Karanoru
DNEeKTPOHHBIE pecypcbl  OMONIMOTEKH
MI'TY um. I .M. Hocosa
MesxnysaponHast — pedeparuBHas U
MOJIHOTEKCTOBass  crnpasouyHass  Oasa
MexayHaponaHast 0a3a NONHOTEKCTOBBIX
JKypHAJIOB Springer Journals
MexnynaponHas pedeparusHas 0aza
JIAHHBIX 110 YHCTOH W TMPUKJIAAHOH

9 MaTepuajibHO-TeXHHYECKOe 00ecredyeHHe JUCHHILIHHbI (MOY.JI1)

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

https://magtu.informsystema.ru/Marc. html?locale=ru

http://scopus.com

http://link.springer.com/

http://zbmath.org/

MartepuanbHO-TEXHHYECKOE 00eCTIeeHHE TUCIIMILTHHBI BKITFOUAET:

MarepHuaibHO-TeXHUYECKOe 0DecrneyeHne AUCLUITJINHBL BKJIKYAET:

VYueOHble ayAUTOPUH U1 MPOBEACHUA 3aHATHH JEKLMOHHOTO THIA.

Jlocka, MyTbTUMEIHITHBINA IPOEKTOP, 3KPaH.

VuebHble ayauTOpPUM [JIs TIPOBENEHHUS JadOPATOPHBIX 3aHITHUH, TPYMIOBBIX U
MHJMBUYATbHBIX KOHCYJIBTALMI, TeKYILero KOHTPOISA U MPOMEKYTOUHOMH aTTecTaliH.

IlepconanbHble koMnbroTepsl ¢ nakerom MS Office, Beixonom B MHTEpHET 1 ¢ 1OCTYIIOM
B 3JICKTPOHHYIO HHPOPMALHOHHO-00Pa30BaTEIbHYIO CpeNy YHUBEPCUTETA.

Kommiekc TecTOBBIX 3aJaHMil i1 TpPOBeAeHHUs pPYOEKHOTO U MPOMEKYTOUHOrO
KOHTPOJIS.

TMomeruenust 1151 CAMOCTOATENBHOM PadOThI O0YHAKO LIIMXCSI,

Ilepconanehbie komnbroTepsl ¢ nakerom MS Office, Bbrxonom B MHTEpHET 1 ¢ HocTynoM
B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTENbHYIO CPely YHUBEPCUTETA.

Ilomemnenust s XpaHeHHss ©  TIPOUIAKTHYECKOro OOCHyKUBaHHs —y4eOHOro
obopynoBaHusI.

Ikadwr nist xpaHeHus: y4eOHO-METOAMYECKON JOKYMEHTALMH, y4eOHOro 000py10BaHUs
W VHeOHO-HATTTS THBIX TTOCOOWH



HNPUIOKEHHUE 1

YuebHo-MeToAHUECKOE 00ecTIedHeHHE CAMOCTOATEILHOM padoThl 00yUaAlOHXCS

[Mo gucuumnmine «MaTeMaTH4eCKuit aHAIH3Y» TPEIyCMOTPEHa BHEAYAUTOPHAs CAMOCTOSTE IbHAsI
paboTta OOyuaroImmxcs, NMPOBOAMMAsT B BHAE CAMOCTOSTENbHOIO HM3YUEHHs JHUTEPATypbl H
HH(pOPMAIIMOHHBIX PECYpPCOB, @ TaKke B BHIE PELICHHWS THIIOBBIX 3a1a4 IPU BBITOJHEHHH
KOHTPOJbHBIX padoT.

IIpumepnsie konmposnsie pabomst (AKP):

AKP «DOHII»

3aoanuel. Haiitn n nocrpouth oOnacte onpeneneHus QpyHKLUH

z=In(4-x*-y*)—arcsin(2— ).
3aoanue 2. Hatinute 4acTHbIE MPOM3BOJHBIE TIEPBOTO MOPAAKA (DYHKIIHH:

x+y

z=3x)" —sin( x> + )+
3aoanue 3. Haiinure rpagueHT CKanspHOro nois # = x° + y° —z° u ero MoiyJb B TOUKe
M(1,-1,2).

3adanue 4. Haiitn HauMeHbllee M HauOoOnblIee 3HaueHHE (DYHKLUN

z=x"—xy+2y" +2y+1
B obmactu D: x+y=-5 x=0, y=0
M3 «©HII»

3anaua 1. JlaHa GyHKIUS Z = ln(\/; +2 yS). Tpebyercs:

. 0z 0z
1) Haiiti yacTHBIE IPON3BOAHBIE — W —
ox oy

2) Haiitn nonueiii auddepenunan dz |

2 ~2

. z 0z

3) IlokasaTe, 4TO AJIS JAHHOI (PYHKLHH CIPABEIIHBO PABEHCTBO: =—.
cxdy  oyvox

L)

. 0z Oz
3apaua 2. HaliTu 4acTHble NPOU3BOAHBIE 8—, —, €CIM TEpPeMEHHbIE X,J M Z CBA3aHbl
X Oy

aBeHCTBOM BHaa €% +3x%sin y—2xz° = 0.
P

3apaua 3. Jlana cnoxnas QyHKUMA o :(3t+2x2 fy)j, x=lgt y :L. Haiitu nonxyo
cos/

MPOM3BOIHYIO @
o



3anaua 4. Jlana GyHkums z = x° — 3x2y + 3xy2 +1. Tpebyercs:

1) Haiitu rpagueHT 370it GyHKLHH B TOUKE M(3;1);
2) Haiitu npoussonHyr GyHKIMH B Touke M (3;1) B HAMpaBJICHUH, UAYLIEM OT 3TOH TOYKH
K TOUKE N(6; 5).

3amaua 5. Haliti skcTpeMyM QYHKUMH ABYX [I€PEMEHHbBIX Z = (x + 3)2 + (y— 2)2

3agaua 6. Jlana QyHKUMA IBYX MEPeMEHHBIX z =x° —xy+2y° +3x+2y+1 U ypaBHeHHs

rpaHuL 3aMKHYTOM obnactn D x =0, y =0, x + y = =5 Ha nnockoctu XOY . Tpebyercs:

1) Haiitu Hanbonbinee 1 HAMMEHbLIeE 3HaAUeHHEe QYHKIMH Z B 00nacTH 1D,

2) Cpenate uepTek obmactu /) B CHCTeMe KOOpPOWHAT, YKa3aB B HEM TOYKH, B KOTOPBIX
dyHKUMs nMeeT HauOoJIbLee U HAaMMEHbLIee 3HAUEeHHS.

AKP «Teopus BeposTHocTeli. MaTeMaTHUeCKAS] CTATHCTHKA»

1. B ypue 12 wapos. Cpenu stux wapos 3 Oenbix U 9 uepHbix. KakoBa BEPOATHOCTb TOrO, YTO
Hay/lauy BBIHYTHIH ap OKaxkeTcst Oenpim?

2. B pagmoctyanu Tpu MuKpodOHa. [ KasKI0oro U3 NepBbIX IBYX MHKPO(OHOB BEPOATHOCTH
TOr0, YTO OH BKJIOUYEH B JaHHbIM MOMeHT, paBHa 0,45, a nnsa Ttpervero — 0,9. Haiitu
BEPOSITHOCTD TOI'O, YTO B JaHHbIH MOMEHT BKJIIOUEeHbl 2 MUKpOJoOHa.

3. B nponaxe wumerorcs Oenble M KOPUYHEBbIE i@ B COOTHOWEHUH 2:3, mpHYeM
npou3BoAcTBO 60% Oenbix 1 71% KOPUYHEBBIX UL AATHUPYETCH JHEM, MPEALIECTBYHOLHM
MHIO TIPOJaKH, a OCTalbHble fHIA AaTUPYIOTCs Oonee paHHuUMH yuciaamu. llokymarems
3aKa3bIBAET ANLA, JATUPYEMBIC THEM, NPEAIIECTBYOINHUM AHK NMPOJaKU, HE3aBUCHUMO OT HX
usera. Kakosa BepOSTHOCTb TOrO, 4TO €My MPOAAnyYT peruerky Oenbix suu?

4. TenedonHas ceTb yupexaeHus obciyxusaer 200 aboneHtos. BeposTHOCThH TOro, 4tro B
T€UeHHEe MHHYTBI BHYTPH O3TOH CETH KTO-TO KOMYy-TO MNo3BoHHT, pasHa 0,7. Kakosa
BEPOSITHOCTb TOI'O, UTO B TeUeHHe MUHYTHI OyneT 5 380HKOB? KakoBa BepOATHOCTb TOTO, YTO
B TedeHHe MUHYThI Oyner He Oonee 5 3BoHkoB? Haiitn HauBeposiTHelilee YHUCIO 3BOHKOB B
TEUEHUE MUHYTBHI.

5. 3anmaH psAn pacrmpeneneHust caydaiiHoH BenuuuMHbl X. HalTH MarteMaTtHueckoe OXHAaHHE,
AMCTIEPCUIO U CPeNIHEee KBaaApaTHiecKkoe oTkioHeHue. [TocTtpouTte GyHKIMIO pacnipeaeneHys.

X 4 6 10 12

P 0.3 0.2 0.2 0.3
6. Jns HenpepbiBHOW Ciy4aiiHOH BenuuuHbl 3amaHa  (yHKuus pacrpenesneHuss [7 (x)

TpeOyercs HalTH IUIOTHOCTb —pacnpenenenus f (x) MAaTE€MaTHYECKOE  OXKHAAHHE,
IUCNEPCHUI0, CPeAHEee KBAaAPATHYECKOE OTKJIOHEHHE. BBMHCINTE BEPOATHOCTH TOrO, 4YTO
OTKJIOHEHHE CJIy4ailHOH BeJIMYMHBI OT €€ MaTeMaTH4ecKoro oxupanusi Oyner He OoJee
CpeHero KBaJApaTuieckoro oTkjaoHeHus. [Toctpouts rpaduk GyHKLMA.

0 :
1 T
F(x)=<—-(1—cos2x , 0<x<—
(=12 ) >
1 s T
xX>—
2

7. 3aKOH pacrpeneneHusi CUCTEMbl TUCKPETHBIX CIy4aiHbIX BETHYUH (X,Y) 3a71aH Tabnuei.
Haiitu xoadpuumenT koppersiuuu r,, W BEPOATHOCTb MOMANAHUs CIy4YailHON BelTHYMHEL



(X,Y) B obnacrs D.

4 0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4,1<y<4}

JlabopaTopHas pabora «MaremaTH4YecKasi CTATHCTHKAY

Crarucruyeckas NpoBEPKA CTATHCTHYECCKHX THIIOTE3

Hensb. Hayuutbes BbIABUraTh W NPOBEPSTh CTATHCTUYECKYIO THIIOTE3Y O BHUIE paclpeneneHus
Cly4ailHOM BEJIMYUHBIL.

3ananne.

1.Ilo BUOYy rHCTOrpaMMbl YaCTOT BBIABHMHYTH THMIIOTE3Y O BUAC PACMPEOEIICHUS CIYYaiiHON
BEJINYHHBI.

2.IlpoBepuThs TrUMIoOTE3y O HOPMAJIBLHOM paclpelneieHud Cly4aiiHONH BeNU4YHHbI C
UCIOJIL30BAHHEM

a) nokasareneii A u E;
6) kputepust y° ( xu-kBagpar), kpurepuii [lupcona.

3. HOCTpOHTb NOJIMIOH 4aCTOT U TCOPETHYECCKYH) KPUBYH) Hd MOJIMTOHE YaCTOT, 3alUcCaTh €€
AHAJIMTHYCCKOEC BBIPpAKCHHEC,

4,.Cnenath BHIBOI,



HNPUWIOKEHUE 2

OueHo4HbIE CpeaAcCTBa AJIA NPOBCACHHSA npomemy'roqﬂoﬁ ATTECTALIHH

a) [Lnanupyemsle pe3yabTaTbl 00y4eHHsI H OLICHOYHbIE CPeACTBA [JIs1 IPOBeAeHHs

NPOME’KYTOYHOH ATTECTALHM:

Kon
HMHIMKaTOpa

HNunuxarop
JOCTHIKEHUS

KOMIIETEHUIUH

OueHounele cpencTsa

OIIK-1 - CnocobeH petaTtk 3a1a4u NpoheCCHOHANBHOM ASITEbHOCTH, MPUMEHSIS METO/IbI
MOJIEJIMPOBAHUS, MATEMATHYECKOIO aHAIN3a, €CTECTBEHHOHAYYHbIE U OOLIEHHKEHEePHbIE 3HAHUS

OIIK-1.1

Hcnonszyer
€CTEeCTBCHHOHAyYHbIE
3aKOHbI H HpPIHLlPIHbI
MpU pelieHnH

INPaKTHYECKHUX 3a4a4

Teopernyeckne BONPOCHI AJIs1 324€TA H IK3AMEHOB

3 Kypc 3uMHss ceccus (3a4er)

h

10.

11.

12.

13.

14.

—_
n

16.

17.

18.

Ob6nacrts onpeneaeHus @HIT. IIpenen,
HenpepbIBHOCTh. CBOHCTBAa (DYHKIUI, HEMPEPHIBHBIX B
OTpaHUYEHHON 3aMKHYTOH 00IacTH.

YacTHbIE HpOHBBOHHble nepBoro nop;u:u(a_, HUX
reoMeTpU4eckoe MCTOJIKOBAHHE.

YacTHble MPOU3BO/IHBIE BBICIIUX MOPSIKOB,
Huddepernuupyemocts u  nojHbii  auddepenunan

byakmun.  MHBapuHaHTHOCTE  (OPMBI  TIOJHOTO
nuddepeHIMana.
[TpumeneHue IOJIHOTO nupdepenunana K

npubnvokeHHeIM  BoluciaeHusM.  Juddepenunanst
BBICIIUX [TOPSIAKOB.

[TpousBogHas CIIOKHOMU (hyHKIHH. Tlonnas
NPOU3BOHAS.

Huddepenuupopanne HesBHON PyHKUMH.

KacaTenbHast n10CKOCTh U HOpMaJb K MOBEPXHOCTH.
JKCTPEMYM byHKIMH IBYX MePEMEHHBIX.
Heobxoxumoe 1 10CTaTOYHOE YCIOBHE IKCTPEMyMa.
Haubonbinee u HauMeHbllee 3Ha4YeHHs] (QYHKLIUU B
3aMKHYTOH 00JIacTH.

JuckperHasi ciydaiiHash BeJMYMHA M CHOCOOBI  eé
3anaHus. QyHKIUSA pacnpeneneHms.

MaremaTHueckoe OKHAaHHE IUCKPETHOH Cly4ailHOMH
BEJIMYUHBI U €ro CBOHCTBA.

Jucnepcuss AUCKPETHOM CIy4ailHOH BENWYUHBI U €€
coiicTBa. CpenHee KBapaTHUECKOE OTKIIOHEHHE.
HenpepeiBHas  cnyuaiiHas  BenuumHa.  CBolicTsa
GyHKIMM pacnipeneneHus.

IInOTHOCTE BEPOATHOCTH HEMPEPHIBHOH CIyYailHOM
BEJIMYUHBI U €€ CBOMCTBA.

Uncnosble XapakTepUCTHKH HENPEpPBbIBHBIX CIy4YaiHbIX
BEJIMUUH.

PaBHOMEpHBIH u NOKa3aTebHbIN 3aKOHBI
pacnpenesieHusl HENPEPbIBHBIX CIYYaHbIX BEJIUYHH.
HopwmanbHBIi 3aKOH pacripeieieHHs U €ro CBOMCTBa




Hunukarop

Kon
TOCTHIKEHHS OueHo4HbIE CpENCTBA
HHIHKATOpa
KOMIIETECHUHH
OIIK-1.2 Pewmaer crannapthsie | Hpumepnsie npakmudeckue 3a0anus 011 IK3AMeH06 U

mpoheCCHOHANTbHBIC
3a1aun
HpHMeHeHHeM
001eHKeHePHBIX
3HAHUHI

v

3auemda.

1. Hafitu mnomane (GuUrypel, orpaHUYeHHOH JTMHHAMH:

x=4, y*=4x

2. Haittu 1 nocTpouTs 00NacTh onpeaeneHus GyHKLIUU

=49 x* fyz Jr(xfy)3

3. Haittu monubiii nuddepeHunan QyHKIHH:

z=x Iny—sin2xy.

4. HaliTu 4acTHBIC NPOU3BOAHBIC TMEPBOIO MOPSAKA

bysxkuun: z=5x"1" +In( x+4y).

5. Hanucate ypaBHEHHE KacaTEIbHOM MJIOCKOCTH H

HOPMAIH K TIOBEPXHOCTH Z =4/X” + y* B Touke (3, 4, 5).

6.Tlpu  nmocraBke ¢  3aBoga Ha  Oasy 1000
PanUONPUEMHHKOB, Y 55 BBILIM W3 CTPOs Jiamnbl. Hanth
BEPOSITHOCTb TOTO, 4TO B3SITBIM Hayga4y NpUeMHHUK Oyaer
HCIIPpaBHbBIM.

7. IlppuHUMaeM BEPOSITHOCTH POXKACHHUS MajlbulKa U

IeBOYKH paBHBIMH. HaliTH BEpPOSITHOCTE TOTO, UTO CpeU
10 HOBOPOKIEHHBIX O OKAXKYTCS MaIbUHKaMH,

8. JlaH 3aKOH pachpeneneHust TUCKPETHOM ClIydaiiHOM
BEJIMYUHBIL

Xx: | 110 [ 120 | 130 | 140 | 150

p: 10110203 ]02]02

BBIYMHUCIIUTE €€ MATEMATHYCCKOC OJKHAAHHUE, TUCTIEPCHUIO U
CpeoHee KBaApaTHUICCKOEC OTKIIOHECHHE.

9. lana GyHKIMs pacnpeieneHust HempepbIBHO
Cy4aiiHON BETMYUHBI X

0 npu x<0
025x*(x+3) npu O<=x<=1
F(X): 1 npu x>1

Haiitu nnorHocTs pacnpenenenus f(x), noctpouts ee




Hunukarop

Kon
NOCTHIKEHHS OueHouHble cpencTBa
HMHAUKaTOpa
KOMIETEeHLINH
rpauk, BEPOATHOCTb MONAAAHUS B 3a[JaHHBII HHTEPBAJ
o
[0.5; 2], Mx, Dx, ~x.
OIIK-1.3 IIpumensier Mmeroasl | Hpumepnsie npukiadusie 3a0a4u u 300anus

MOJEITHPOBAHHS H
3apaua 1. Ilepumerp 3eMeNIbLHOTO y4acTka TPeyrojbHOM

paseH 2 p . JlBe ero CTOPOHbI paBHbI

MareMaTH4eCKOro

MBI
aHaJlh3a oA q)op

perueHus 3a1a4 COOTBETCTBEHHO X H Y . BprEBHTb miomanb ydacTka Kak

dynkumro x u y . Halitru u uzobpasute oOnactb
TEOPETHYECKOro 1
NPUKJIAHOTO

xapakrepa

onpeneneHusa GyHKIMH S =S(x,y)

3anaua 2. /In1a HackIMaHWs NMecKa H3rOTOBIIEH Pe3epBYyap B
dopme konyca BeicoToit H = 3 M, paguycom ocHosaHus |
M. Kak wusmenutcsi oObem pesepByapa, eciu BBICOTY

yBenuuuTh Ha 0,3 M, a paauyc OCHOBaHHsI YMEHbIIUTL Ha
0,1 m?

3ananue 3. B uensax pauuoOHaNBHOIO HCIOJNB30BaHUsA
MaTepuasoB MPH U3rOTOBIEHUH pe3epByapa Oanky IJIUHON
a TpeOyercst pa3fgenuTb Ha TPU 4YacTH Tak, 4TOObI 0ObBEM
MPSIMOYTOJILHOMO  pe3epByapa, MOCTPOEHHOIO Ha ATHX
YACTSIX KaK Ha CTOPOHAX, ObUT HAMOOIBIINM.

3ananue 4. M3 npsAMoOyronbHOro JucTa KeCcTH UPUHOH a
M3TOTOBUTb KEN00 MPU3MATHUECKOH (OPMBI TaK, YTOOBI
€ro MonepeyHoe CeueHHe UMENI0 HauOOBLIYIO TUIOLIA/Ib.

0) ITopsinok npoBeaeHNsI NPOMEKYTOUHOM ATTECTALHH, MOKA3ATE/]N H KPHTEPHH
OLEHHBAHHSA:

[IpoMekyTouHasi aTTecTaldsi MO JAMCUUIUIHHE «MaTeMaTHUeCKHUH aHalM3» BKIIIOYAeT
TEOPETUYECKHE BOMPOCHI, MO3BOJISIFOININE OLEHUTh YPOBEHb YCBOSHHUST OOYYAOIIUMUCS 3HAHUH, U
MPaKTHYECKHE 3aJaHUs, BBIBISIIOIIHE CTeNeHb CPOPMHPOBAHHOCTH YMEHWH W BIaJEHUIA,
npoeoauTcs B hopme 3aueta (3 cemectp)

Ilokazamenu u Kpumepuu oyeHueanun auenul.

- IUTsL cAAYH 3a49eTa o0ydaroiuiics nokaseisaer copmupoBanHocTh komnereHuuu OITK-1 no
paszenaM 1-ro cemectpa, T.e. IOKa3blBa€T COOTBETCTBYIOIIME 3HaHU (IO KpaiiHell Mepe, Ha




YPOBHE BOCMPOU3BEAEHHS U 00BSICHEHUS] HHPOPMALIMH) U MHTEJJIEKTYa/IbHbIE HABBIKH PELIEHHS
npeanokeHHbIxX B Tabnuie n.7a) 3aaay;

- 3a4eT He CAAH, €CJIM Pe3yJbTaT 00y4YeHUst He JOCTUTHYT, 00yHaroLIUiCs He MOXKET NoKas3aTh
3HAHUSI HA YPOBHE BOCHPOU3BeAeHUS W OOBACHeHUs: uHPOpPMALMH, HE MOXKET TMOKa3aTh
WHTEJIJIEKTYaJIbHbIE HABLIKH PELIeHUs MPOCThIX 33134,



