MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHU
POCCUMCKOHN OEJTEPALINN

DeiepanbHOE rocy1apeTBeHHOE OI0/DKETHOE 00pasoBaTeNibHOE yUpeskKIeH e
BBICIIET0 00pa3oBaHus
«MaruuToropckuit rocy1apcTBeHHbIH TexHuueckuit yausepeuter um. I.1. Hocosay»

; YTBEPXJIAIO
Ty Jupexrop UEuC

|t W.I0. Me3un

/ 04.03.2021 r.

PABOYAS ITPOT'PAMMA JUCIUIIIAHBI (MO Y JIST)

MATEMATHKA

Hamnpagnienne noroToBK# (CrenuaibHOCTE)
20.03.01 TexnocepHas 6e3omacHoCTh

HanpassnennocTs (poduiis/crenuanm3ans) mporpammbl
Texnocdepnas 6e3omacHocTh

VpoBeHb BbicHIero 06pa3oBanus - GakanaBpuar

®opma o0yueHus
3a0YHas

Wnctutyt/ dpakynbrer  VIHCTHTYT €CTECTBO3HAHHS H CTAH/IAPTH3ALUH
Kadenpa [IpukianHoii MaTeMaTHKA H HHPOPMATHKH

Kypc 1

Marnutoropck
2021 rox




PaGoyas mporpamMMa CoCTaBjIeHa Ha OCHOBE ®I'0OC BO - 6akanaBpuar 1o HarnpabJICHHIO
norotoskr  20.03.01 TexHocdepnas Oe30macHoCTb (mpukas MunoGpuayku Poccuu oOT
25.05.2020 r. Ne 680)

PaGouasi mporpamMma paccMOTpeHa H onobpena Ha 3acefianuyu Kadeapsl TpuxnagHoi

MaTeMaTHKH ¥ HH(POPMATHKH
09.02.2021, mpotokon Ne 8
3as. kapenpoit 10.A. V3BekoB

PaGouyas mporpamMma ojl00pesa metoaudeckoii komiceneit MEuC
04.03.2021 r. mpoToxon Ne 7

IIpencenarens 57— NI0.Mesnn
CorJiacoBaHo:
3as. kadepoit [IpOMBIIUICHHOH SKOJIOTHH | 6e30MaCHOCTY KH3HCICATEIBHOCTH
2/ /
_—57077 __~ AIO.lepsmunckuit
/

Pabouas mporpamMma coCTaBJICHA: % 040
nouent kadeapst [IMul, kan. pus.-mat. HayK v/‘f /s B.B. JlyOpoBckuit

Penien3ent: %
3aB. Kadepoit PU3MKH, KaH/L. ]l HayK e M.B. Apkyimc
M

L




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3BekoB

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadempoii I0.A. U3Bexos

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roay Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
yaeOHOM ToJly Ha 3acefanuu kadenper I[lpukinagHolt MaTreMaTuku 1 HTHGOPMATUKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenstmu ocBOEHUS TUCHUIUTMHBI «MaTteMaTuKay SBISIOTCA:

* pa3BUTHE MAaTEMAaTUYECKOT'O MBIIILJICHNUS;

* IPUBUTHE HABBIKOB MCIOJB30BaHUS MaTEMaTHUYECKUX METO/I0B UCCIIEIOBAHUS U OCHOB
MaTEeMaTU4YeCKOro MOICIUPOBAHUS B MPAKTUUYECKOU JEATEIHLHOCTH,

* BOCIHTAHHE Y CTYJEHTOB MaTEeMAaTHMYECKON M TEXHUYECKON KYIbTYpbl, KOTOpas
MpEeANoaraeT 4eTKoe OCO3HAHWE HEOOXOAMMOCTH M BaXKHOCTH MAaTE€MaTUYECKOW IMOIrOTOBKU
JUTSI COBPEMEHHOTO CIeIHaIuCTa.

[TpuoGperaembie 3HAHUS JODKHBI OBITH JOCTATOYHBIMH JIJISl YCIICUTHOTO OBJIAJICHUS
OOLIeHAYYHBIMU M OOILIEMH)XCHEPHBIMU AUCHUIUIMHAME Ha HEOOXOAMMOM HAayYHOM YPOBHE.
TpeOyercst pa3BUTHE YMEHHI CTYJECHTOB CAMOCTOSITEIbHO PACIIMPSATh MATEMATHYCCKHE 3HAHUS
UL  OCBOEHHUS  (pU3MUECKHX, XUMHYECKHX, OHOXMMHYECKHX, OHOTEXHOJIOTHMYECKHUX,
MUKPOOUOJIOTHYECKUX, TETUIOGU3NUECKUX IPOILECCOB, MPOUCXOAIINX TPU TPOU3BOACTBE
MPOJYKTOB MUTAHUS U3 PACTUTEIILHOTO ChIPbsSI; TPOBOAUTH aHAJIN3 MTPUKIIATHBIX 3a/1a4, IPUBUTHE
HAaBBIKOB HCIIOJIb30BAHMS MATEMATHUYECKUX METOJIOB M OCHOB MAaTEMaTUYECKOT'O MOCIMPOBAHUS
JUTSL OTIMCAHUS U aHAJIM3a TEXHOJIOTUYECKUX MPOIIECCOB MPHU MPOU3BOJICTBE MPOJIYKTOB MUTAHUS
u3 pacTUTEIHLHOTO CBIPBS, OakagaBpbl JTOJIKHBI OBJIAJIETh OCHOBHBIMU
AHAIUTHUKO-TEOMETPUYECKUMHU METOIaMU MOJICIIUPOBAHUS U UCCIIEIOBAHMS TAaKUX 3a/1a4.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/IbHON MPorpaMmMbl

JucuuruinHa MartemaTHka BXOAUT B 6a30BYIO 4acTh yUe€OHOTO IU1aHa 00pa30BaTesIbHOM
IIPOrPaMMBI.

Jns  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOUMBbI  3HaHUS  (YMEHMs,  BIIAJICHUs),
c(OpMUPOBAHHBIE B pe3yJIbTaTE U3yUEHUS TUCIUILINH/ IPAKTUK:

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
cOpMHpOBaHHBIE B peE3ylbTaTe HW3YYEHHUS JUCLHUIUIMH: «Anredpa M Havyaja aHaluzay,
«["eomeTpusi» B 00bEME MPOrpaMMbl CpeIHEN LIKOIBI.

3HaHus (YMEHUs, BlaJIeHus1), MOJTYYeHHbIE IPU U3yYEeHUHU JAaHHON AUCLUILIMHBI OyayT
HEOOXOUMBI JUIsl U3yYeHUS UCHUIUTIH/TIPAKTHK:

dusuka

DKOHOMUKA

IIpoekTHas nEeATEITBLHOCTD

Mexanuka

Tennoduzuka

I'mnporazonnHaMuka

3 KomnereHuunu o0y4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

TUCHUTLUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMbI€e Pe3yabTaThl 00yUeHu sl

B pesynbrate ocBOeHUST AUCIUIUIMHBI (MOIYJs1) «MartemaTnkay 00yJaromuics JOJDKEH
007a/1aTh CIEAYIONUMHU KOMITETEHITUSIMU:

CTpyKTypHBIit [Tnanupyemble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH

OK-10 COCOOHOCTBIO K O3HABATEILHON NEITEIbHOCTH




3HaTh

- OINpe/eeHUs] OCHOBHBIX MaTEMAaTHUECKUX OOBEKTOB U3 PA3IMUHBIX
pa3eioB BhICILIEN MaTEMATHUKU, UCIIOJIb3YEMBIX JIJISl ONIUCAHUS PEATIbHBIX
00BEKTOB M IIPOLIECCOB

- AQHAJIUTHYECKHUE CIIOCOOBI ONPEACTICHUS MaTeMAaTHIECKUX 0OBEKTOB

- CBOICTBa M OCHOBHBIE XapAKTEPUCTUKU MAaTEMaTHUECKUX O0BEKTOB

- IpaBuia paboOThl ¢ MATEMATUYECKUMU O0BEKTAMU

- OCHOBHBIE METO/Ibl UCCIICZIOBAHUS MaTEMAaTUYECKHX OObEKTOB

YmMmern

- COIIOCTABIIATh PEAIBHYIO 33/1a4y C OIPEAEIEHHON 00IaCThIO
MaTeMaTHYeCKUX 3HAHUH,

- IPUMEHATh TUITUYHBIE MATEMAaTHYECKUE MOJIEH B IPOPECCHOHATBHOM
JeSTeNbHOCTH

- HaXOAWTH pelieHne GopMaan30BaHHON 3a7auu, UCIOJIb3Ysl CBOWCTBA
MaTeMaTHYECKUX OOBEKTOB,

- HMHTEpHpEeTUpoBaTh GOpMaNIbHO (MATEMAaTUYECKH ) MTOTYUECHHbII
pe3yibTar

Brnaners

- MeTo/IaMt PabOTHI C PA3IMIHBIMU TI0 TIPHPOJIC MATEMATHYECKUMU
00BEeKTaMH,

- MPAKTUICCKUMH HaBBIKAMHU JIOKA3aTEIIbCTBA Cy K /I HH "M

- YMEHUEM TEOPETHUYECKH O00OCHO "BBIBATh BBIBOJIBI,

- MaTeMaTUYCCKIMH METOJIaMHU OIMCAHUS PEATbHBIX TIPOIIECCOB B
podecCHoHaIbHOM IeATEIIBHOCTH

ITK-22 criocoOHOCTBIO NCIOIB30BATH 3aKOHBI M METOIbl MATEMAaTHKH, €CTECTBEHHBIX,
TYMaHHUTapHBIX ¥ SKOHOMUYECKUX HAyK MPH PEIICHHH MPOPECCHOHATIBHBIX 3aa4

3HaTh

- OCHOBHBIE ITOHATHUS TUHEHHOMN aJIFe6pLI W1 aHATTUTHYECKOMN reomMeTpuun
- OCHOBHBIC ITOJIOKCHUA MAaTEMAaTHYCCKOIro aHajin3a,
- OCHOBHBIC ITOHATUA TCOPUHN BepOHTHOCTCﬁ 1 MaTeMaTH4eCKOM CTaTUCTHUKH,

VYmMmern

- pacno3HaBaTb BO3MOKHOCTb AHAJIMTUYCCKOTI'O pCUHICHUA 3a1a4H,

- CaMOCTOATCIIBHO pa3pa60TaTb AJITOPUTM PCHICHUS 3aa1H,

- KOPPEKTHO 00OCHOBBIBATh HCO6XOI[I/IMOCTB MpEAJIOKCHHOTO MECTOda
peUICHUs 3a1a4U,

Bnanets

- IpPUEMaMH AHAJIUTUYECKOI0 U YUCIICHHOT'O PELIEHUs IPUKIIaHBIX 3a/]1a4,
- HABBIKAMU HHTEPIIPETUPOBATH ITOJTYYEHHBIE PE3YyJIbTaThI,

- METOJIaMU CTAaTUCTHUYECKOW 00pabOTKU U aHAIN3a HKCIIEPUMEHTAIbHBIX
JAHHBIX,

- MeToZlaMi 00pabOTKH HMH(POPMALIUHU C UCHIOIB30BAHUEM MPHKIIATHBIX
MIPOTrPaMMHBIX CPEACTB,

- crnoco0amMy OIIEHUBAHUS 3HAUMMOCTH U IPAKTUYECKOH MPUTOTHOCTH
ITOJIyYEHHBIX PE3YJIBTATOB;




4. CTpyKTypa, 00b€éM U coepkaHne TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4yeTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 23,8 akaj. 4acoB:
— aynutopHas — 18 akaj. 4acos;

— BHeayIuTopHas — 5,8 akaJ1. yacoB
— caMocTosTeNnbHas pabota — 246,8 akas. 4acos;

— MOJTOTOBKA K K3ameny — 17,4 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas 3 =
KOHTaKTHas paboTa E 5 ®dopma TeKyIero
=
B aKaJl. 4acax 5} Bu KOHTPOJIS
Paznen/ tema 2 (B axaz. vacax) £ B A y p Kon
> 3 © | camocTosTenbHOI | ycrieBaeMOCTH U
JUCLUTUTAHBI R [ . | xomnerenu
o B padoThI TIPOMEKYTOYHOH
na6. | mpakt. | € &
Jlex. - [ TPAKT. 1 =g aTTecTalu
3aH. 3aH. | U &
1. Jluneiinas  anrebpa wu
AHATUTHIECKasi TEOMETPHSI
- BeinojHeHue KP
Nel, KOHCYJIbTAllMU 1O
1.1 JIuneitnas anreOpa 1 0,5/0,51| 40 |- camocTosTensHOE y
pemrennto KP Nel
n3ydeHue
JIUTEPATYpPhI
- BemontHeHue KP
Nel, KOHCYJIbTAIUH TI0
1.2 BekropHast anredpa 1105 0,5/0,51| 40 |- camocTosTenpHOE y
pemrennto KP Nel
U3y4YeHHE
JUTEPATyPhI
- BemontHeHne KP
1.3 AHanutnyeckas Nel,
- KOHCYJIbTalliH 0
TeOMETPHS Ha TNIOCKOCTU U 1 1 14 |- camocTosITENBHOE
pemennio KP Nel
B MIPOCTPAHCTBE U3y4YCHHE
JIUTEPaTyphI
HWroro no pazaeny 2,5 2/11 94
2. BBeneHnne B MaTeMaTUYECKUN
aHam3
21 OcHoBHBIE - BeimostHeHne KP
JJIEMEHTapHbIe  (PYHKIIHH. Nel,
- KOHCYJIbTalliH MO
TIpenemnsr Hu 1 1/11 41 |- caMOCTOATENIBHOE
pemennio KP Nel
HETPEPHIBHOCTh  (DYHKLIUU U3y4YCHHE
OJHOU MepeMEHHOI JIATEpaTyphl
2.2 Tudpdepenumansuoe| 1
UCUHUCIICHHE GbyHKIUN - BoinosiHeHue KP
OJTHOM MePEeMEHHOM. Nel, KOHCYJTBTALIH 110
HccnenoBanue  QyHkiuit 0,5 1/11 | 30,8 |- camocTosiTensHOE Y
N N pemenuto KP Nel
ONHOM  TepeMeHHOH ¢ n3ydeHue
MIOMOIIBIO MTPOU3BOJHON U JIUTEPATypbI
MOCTPOCHUE UX TPaQUKOB
Uroro no pazaeny 1,5 221 | 71,8

3. HurerpanpHOe HUCYHCICHHE

(hYHKIIMYU OJIHO# MTEpEeMEHHOM




3.1 ITepBooGpa3Has
(dhyHKIHS.

- BeInIoIHEeHHe KP

. Ne2
Heonpenenennsrit ’ - KOHCYJIbTAllUU 10
1 10 |- camocTosTEeTBHOE
WHTETpall U €ro OCHOBHEIE pemennio KP No2
N n3ydeHue
CBOWCTBa. OcHOBHbIE
JIUTEPATypPhI
METO/Ibl HHTETPHPOBAHUSL.
3.2 OnpeneneHHbIi
UHTErpall. dopmyna
Herorona-JleiiGHua. - BoinosineHue KP
CBolicTBa OmpEENIEHHOTO Ne2,
- KOHCYJIbTAllUU 10
uHTerpana.  Ilpunoxenus 0,5/0,51| 14 |- camocTosTENBHOE
pemennio KP No2
OIIPEAENEHHOTO HHTeTpaia n3ydeHue
K BBIYHCIICHUIO TUIOIIAJICH, JIUTEPATyPbI
JUIMH YT U O0BEMOB Tel
BpaIeHHUSI.
HWroro no pazneny 1 0,5/0,5U| 24
4. Teopusi BeposATHOCTEH W
MaTeMaTH4YecKas CTATUCTHKA
4.1 CnyyaitHble BEJINYHHBI.
Knaccuueckoe,
TEOMETPHUUYECKOE u
CTaTUCTHYECKOE
- BeimoniHeHne KP
OTIpeeIeH s No2
BEPOSITHOCTH. Teopembl - - KOHCYJIbTAIlUU IO
p p 1 1/11 5 |- camocTosTensHOe Y
CIOXECHHS W YMHOXKEHHUS. pemennto KP No2
U3y4YeHHE
VYcinoBHasgs ~ BEpOSATHOCTD.
9 JATEPaTyphI
dopmyna MTOJTHOM
BEPOSITHOCTH U opmyiia
Baiteca. Cxema bepnymmmy,
npubmmkenus Jlamuaca u
4.2 CnyyaifHble BEJIMYHHBI.
JuckpeTHbie "
HeNpepbIBHBIE  CITyJaiiHbIe
BEJIMYUHBI. Pan
pacripeneneHus, (QyHKIUSA - BeinosiHeHue KP
u MJIOTHOCTD Ne2, KOHC a o
- HCYJIbTAallUH II
pacnpenenenus. YnciaoBbie 1 1/11 10 |- camocrosiTenbHOE Y
pemennto KP No2
XapaKTePUCTUKU n3ydeHue
CIy4alHOI BEIIMYMHBI. JIUTEPATYPBI
W3BecTHbIE pacnpeneneHus
(moka3zaTenbHoe,
paBHOMEPHOE,
HOPMAaJIbHOE) u ux
4.3 BYMEpHEIE
o Hsymep - BeimojHeHue KP
CJIy4anHbIC BCJIIMYUHBI. N 0
0
OyHKIUS  pacnpeneIeHus - - KOHCYJIbTalliH MO
yH pacrip ’ 0,5 0,5 12 |- camocTOsATENBHOE Y
CBOWCTBa. Yucnossle pemennto KP Ne2
n3ydeHUe
XapaKTEPUCTHUKHU.
JIATEPaTyphI
DeMeHTHI TEOpUu
4.4 T'enepanbuas u
BBIOOpOYHAs
p - BeimojHeHue KP
COBOKYITHOCTb. N2
CTaTHCTHYECKHE  OLICHKH - - KOHCYJIbTalliH O
1/0,51 | 10 |- camocTosiTenbHOE y
rapaMeTpoB pemennio KP Ne2
n3ydeHUe
pacnpeneneHusi. TouedHble
JIUTEPATYPhI
W WHTCPBAJIbHBIC OIICHKH.
Omnupuueckas — QYHKIHS
4.5 Crarucrtuueckas - BeimostHeHue KP
rumnoTe3a U cxema ee Ne2, .
MPOBEPKH. Kpurepuit /11 10 |- camocrosiTenbpHOE y
pemennio KP No2
IIupcona 0 BHJIE H3y4YEeHHE
pacnpeneneHus. JUTEPaTyphl




4.6 Ouenka

- BeInIoIHEeHHe KP

CTAaTUCTUYECKOU N2

3aBUCHMOCTH. i - - KOHCYJIbTAallUH 0

Bri6opouHbiii 0,5 1/11 10 CaMOCTOSITEIILHOE pemmermio KP Ne2
H3yUYCHHE

ko3 durueHt

KOPPEALMH. JIunelinas JHTCPaTypR!

HUroro no pazaeny 3 5,5/4,5U| 57

Uroro 3a cemectp 8 10/81 |246,8 JK3aMeH

Hroro no aucumruinye 8 10/81 |246,8 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peann3anus KOMIETEHTHOCTHOI'O MO/IX0/Ja IPEyCMaTpUBAET HCII0JIb30BaHUE B yUeOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHH B COYETAaHUH C
BHEAYAUTOPHOW pabOTON ¢ Leabi0 (GOPMUPOBAHUS U PA3BUTUSA NPOPECCHOHATIBHBIX HABBIKOB
o0yyJarouuxcs.

B nameii paboTe Mbl HCHIOIB3YEM CIIETYIOLIEE.

1. TpamunuonHsle oOpa3oBaTenbHblEe TeXHOJIOTUH. OpraHuzanus 00pa30BaTEIBLHOTO
npolecca, OpeArnoiaraeT MNpsSMyK TPAaHCIALMIO 3HAHUW OT IHpenojaBarens K CTYIEHTY
(MperMyIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-WJUIIOCTPATUBHBIX METOJOB OOYy4YCHHS).
VYuebHas NesITeNbHOCTh CTYJEHTAa HOCUT B TaKMX YCJIOBUSX, KaK IPABUIIO, PEHPOAYKTHBHBIN
XapakTep.

* THQOPMALIMOHHAS JIEKIIHSI

* cemuHap (3awuta PI'P)

* IPAaKTUYECKOE 3aHATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB IO
NPEUIOKEHHOMY aJITOPUTMY.

2. Texnonoruu npoOIEMHOT0 O0yUEeHHS.

* npoOieMHas JIEKUUs — MW3JI0KEHHE MaTepHuana, IpPEeANoaralonee M0CTaHOBKY
pOOJIEMHBIX U IMCKYCCUOHHBIX BOIIPOCOB
* JeKknus «BABoeM» (OWHaApHas JIeKUWs) — W3JIOKEHHEe MaTepuana B Qopme

JIMAJIOTHYECKOro OOIIEHUs JIByX CTYJIEHTOB (3apaHee MOATOTOBMBILUXCSA) WM CTYACHTA U
npenojaBaTess

* IPAKTUYECKOE 3aHATHE B (hOpME IPAKTUKYyMa

* caMoCTOsITeNIbHAs paboTa (C KOHCYJIbTAIIMSIMU MIPETIO1aBaTeNisl) Ha OCHOBE Keic-MeToa
— o0ydyeHue B KOHTEKCTE€ MOJICNIMPYEMON CHUTYyallud, BOCHPOM3BOJSIIECH pealbHble YCIOBHUS
Hay4HOU, IPOU3BOJICTBEHHOM.

3. TexHOJIOTUN TPOEKTHOTO O0YUECHHMSL.

* HccrnenoBarenbCKkuil MPOEKT — CTPYKTypa MNpuOimxeHa K ¢opMaTy HayIHOIO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbl, ONPEJCICHHE HAay4HOM MpoOsIeMsbl,
npeaMera U oOBeKTa HCCieoBaHMA, Lened W 3ajad, METOAOB, MCTOYHHUKOB, BBIIBHKEHUE
TUIO0TE3bl, 000011IEHUE PE3YIbTATOB, BBIBOIbI, 0003HAUYEHUE HOBBIX ITPOOIIEM).

* TBopYecKkHil IPOEKT, NMPEANOIATraloMi B OTIMYME OT MPEABIAYIIEro, KOHEUHBIN
IPOAYKT B CIEAYIOUIMX BapuUaHTaX — ra3era K UCTOPUYECKH 3HAYMMOMY «MaTeMaTHYECKOMY»
coObITHIO (Mpa3aHuK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJIbKO He(hopMalibHO, KpaCOYHO 0pOpMIIEHHAs; BUACOPOIHK «5 Haydy Bac pemars ...» 1
T.II.

* HWudopmannoHHBIE TpOEKT — yueOHO-TIO3HABaTeNbHAs JAESITEIBHOCTh C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cUCTeMaTU3alus HHPOPMaLuu
0 KakoM-TO 00BbEKTe, 03HAKOMJIEHHE YYAaCTHUKOB IMPOEKTa ¢ 3TOM MH(OpMalMel, ee aHaIu3 U
0000111eH1Ee 1, HAKOHEL], IPE3eHTAlUs 110 IPAKTUYECKOMY NPHIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelibHbIE TEXHOIOTUU. OpraHnusanus
00pa3oBaTeNbHOrO Mpolecca ¢ MPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX IMPOIPAMMHBIX Cpell U
TEXHUYECKUX CpPEACTB paboTel ¢ wHpopmManuel (MHPOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOAYC MOODLE).

* Jlekums-Bu3yanuzanusi — HM3JI0KEHHE COAEpKAHHUS COMPOBOXKAAETCS IMpe3eHTaluen
(TemMoHCTpalye y4eOHBIX MaTepHalioB, B T.Y. WIIIOCTPATHBHBIX, IpaUUyecKux, ayauo- M
BHJICOMATEPHAIIOB).

* IIpakTnueckoe 3aHsiTHE B (hOpME TNPE3EHTALUU — NPEICTABICHUE pE3YJIbTAaTOB
IPOEKTHON MJIM UCCIIE0BATEIbCKONW AEATENBHOCTU C HCIOJIb30BAHUEM CHEIMATM3UPOBAHHBIX
IIPOrPaMMHBIX CpeZ.



6 YueOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSITeJIbHOI PadoThl 00y4arIMXCcst
[TpencraBneno B nmpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecCTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHasl TUTEpaTypa:

1. Mumaues B. C. Beicmas maremaruka: y4e6unuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpazoBanue). — Www.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: AIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexum jgoctyma: s aBTOPH3.
MOJIb30BaTENEH.

2. Maremaruka: yue6. mocooue / FO.M. Jlanwmos, JI.H. XKypoenko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; mon pen. JLH. XKypGenko, I''A. HuxonoBoii. — Mockaa:
NHOPA-M, 2019. — 496 c¢. — (Beiciee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texkcr: 3JICKTPOHHBIH. - URL.:
https://new.znanium.com/catalog/product/989799. — Pexxum jgoctyma: s aBTOPH3.
MOJIb30BaTEIEH.

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. Teopust BepOSATHOCTEH U MaTeMaTHYECKast CTATUCTUKA: Y4yeOHoe mocobue / buprokosa
JL.T., boopux I'.'U1., Marees B.U., - 2-¢ u3n. - Mocksa: HUL[ MH®PA-M, 2017. - 289 c.
(Briciiee oopaszoBanue: bakanaBpuar) ISBN 978-5-16-011793-5. - Tekcr: anexrponHsiid. - URL:
https://new.znanium.com/catalog/product/370899.—  Pexxum  jgoctyma:  uis  aBTOPH3.
IIOJIb30BaTENEN.

2. Marematuka B mpuMepax W 3aga4ax: yde0. mocobme / O.M. JlerrsipeBa, JI.H.
Kyp6enxko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UHOPA-M, 2019. —
372 c. — (Bwicmee oOpasoBanue: bakamaBpuat). - ISBN 978-5-16-102288-7. — Tekcrt:
sanekTponnbii. — URL: https://new.znanium.com/catalog/product/989802.— Pexum moctyma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

3. Mauxo, I1.E. Beiciias MmateMaTHKa B yIpaXHEHUsIX U 3a1a4dax. (B 2-x gactsax) [Tekct] /
IT. E. lauko, A. T'. ITonos, T. 4. KoxeBuukoBa. - M.: Beicimras mxkoina, 1986-2009. ISBN:
978-5-488-02201-0. - 601ee 1000 miT.

4. lllumages B. C. 3amaunuk 1o BbicHieii MmaTreMaTrke: yue0. mocooue / B.C. [Ilunaues.
— 10-e uzn., crepeorun. — Mocksa: UHOPA-M, 2020. — 304 ¢. — (Bsiciiee oOpazoBanue). -

ISBN 978-5-16-101831-6. - Texcrt: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/1042456 — Pexum jgoctyma: Juis — aBTOPH3.
MOJIb30BaTEIICH.

5. MaremaTtnueckuii aHaaM3 B BOIpOcax M 3amavax . yue0. mocodue / B. ®. byrysos, H.
Y. Kpyrunkas, I'. H. Mensenes, A. A. llumkuH. - 5-¢ u3n. - Mocksa : ®USMATIIUT, 2002. -

480 c. - ISBN  5-9221-0284-1. - Tekcer : osnektponHbii. -  URL:
https://new.znanium.com/catalog/product/544581 - Pexxum  jgocTyma: s aBTOPH3.
I0JIb30BAaTENCH.

6. Pesanuenko, C. B. AHanuTH4ecKas TeOMETpHsI B TpUMEpax u 3agadax B 2 4. Yactp 1 :
y4eOHUK M MPaKTHKYM ISl akajaemuueckoro OakanaBpuara / C. B. Pesnmuenko. — 2-e u3n.,

uctp. u nor. — Mocksa : M3narensctBo HOpaiit, 2019. — 302 ¢. — (bakanaBp. AkaneMuaecKuit
kypc). — ISBN 978-5-534-02936-9. — Tekcr : anekrponnsiii // DBC Opaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/436999 - Pexxum gocTyma: s aBTOPH3. IOJIb30BATEIEH.
DNEKTPOHHBIE PECYPCHI:
1. Auapocenko, O. C. IIpakTukyMm 10 JHHEHHOM anredpe : yueoHoe mocooue. Y. 1/



O. C. Augpocenko, T. I'. Ky3zuna, O. B. IlerpoBa. - Maruutoropck : MI'TY, 2014. - 1
anekTpoH. ont. guck (CD-ROM). -  3arm. ¢ Turyn. 9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119
300/1028.pdf&view=true - MakpooObeKT. - TEKCT : 2NIeKTPOHHBIN. - CBEICHHS JOCTYIHBI TAKKE
Ha CD-ROM.

2. bynbrueBa, C. B. Jlunelinas anredpa : yueOnoe mocodue. Y. Il. IIpaktukym / C. B.
bynerueBa, T. B. A6pamona ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 sneKTpoH. ONT. IUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooOBeKT. - TeKCT : 31eKTPOHHBIN. - CBeAeHUs OCTYIIHBI TAKKE
Ha CD-ROM.

3. bymbrueBa, C. B. Maremaruka: HuTerpanbHoe wucuucieHue (GYHKIUU OIHOU
nepemennoit. [Ipaktutkym : yde6Hoe mocodue / C. B. Bynbruesa ; MI'TY. - Marauroropck :
MI'TY, 2018. - 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526
244/3646.pdf&view=true ). - MakpooObeKT. - TeKCT : 3JIeKTpOHHBINA. - CBEICHUs TOCTYITHBI
takke Ha CD-ROM.

4. bynbrueBa, C. B. Jluneiinas anrebpa : yueOHoe mocobue. Y. Il. Ilpakrukym / C. B.
bynerueBa, T. B. A6pamosa ; MI'TY. - Maraurtoropck : MI'TVY, 2017. - 1 37eKTpoH. ONT. AUCK
(CD-ROM). - 3arir. c TUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObeKT. - TEKCT : 37eKTPOHHBIH. - CBECHHUS TOCTYITHBI TAKXKE
Ha CD-ROM.

5. Koporernkas, B. A. ®yHKIMH HECKOJBKHUX MEPEMEHHBIX : yueOHOoe mocobue / B. A.
Koporenxkas, 10. A. U3ekoB ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 a5ekTpoH. ONT. TUCK
(CD-ROM). - 3ard. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true - MakpooObeKT. - TeKCT : 37eKTpOHHbI. - CBeIeHUs TOCTYITHBI TAKXKE

BN altal W]

B) MeToanyeckne yKazaHus:

1. A6pamoa, .M. DneMeHThl BEKTOPHON anreOpbl M aHAJUTUYECKOH TE€OMETpPUU:
Metoanueckue yka3aHus sl CTyIeHToB | kypca Beex crienmansHocTeir. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heonpenenennsiit uuterpai: Terpanp-koHcnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, U.A. Kpussle 1 noBepxHocTu 2 nopsaka. [loynspHas cucremMa KoOpIuHaT.
[Mpaktukym — Marauroropck: ['OY BITO «MI'TY um. I'.1. Hocosay, 2009. — 19 c.

4. I'paueBa, JI.A. OnpeneneHHbIil MHTErpall: METOANYECKHE YKa3aHUs JUIS CTYJEHTOB —
Marnautoropck: 'OY BITIO «MI'TY um. I'.1. Hocosay, 2010 — 12 c.

5. I'pauesa, JI.A. DneMeHThl TUHEHHON anreOpbl, BEKTOPHOM anreOphl U aHATUTUYECKOH
reomerpun: YueOHoe nmocooue. - Marautoropck: OV BITO «MI'TY um. I'.1. Hocoay, 2010 —
63 c.

6. I'yruna E.M. JlaGopatopHblii TipakTUKyM To ctatucthke ¢ nmpuMeHeanem EXCEL:
Mertoa. yka3. s 1abopaTopHBIX paboT 10 MaTeMaTHYecKol cTatucTuke.- Maruutoropek: 'OY
BITO «MI'TVY um. I'.'1. Hocosay, 2009 — 40 c.

7. Makcumenko, M.A. CoObiTs 1 BeposITHOCTE. YacTh 2: MeTtoa. yka3. - MarHUTOropck:
I'OY BITIO «MI'TY um. I'.1. Hocosax, 2010. — 25 c.

8. Masuenko, E.II. IlpomsBomnas u auddepenuman ¢ynkuuu. IlpakTukym.-
Marnautoropck: 'OY BITO «MI'TY um. I'.'11. Hocosay, 2010. — 38 c.

9. Masiuenko E.I1. UccnemoBanue ¢yHkmuii u moctpoeHue rpadukos. [Ipaktukym. —
Marnautoropck: 'OY BITO «MI'TY um. I'.'11. Hocosay, 2011. — 20 c.



10. CaBymikuna H.®. Kombunatopuka. CoObiTHe u BepostHOCTh. Yacth |1 KomOunaropuka.
Anrebpa coObITuii: Meton. ykazaHus mo auciuminHe «Marematuka» Ui cTylaeHToB | kypca
Bcex crenuanbHocTeit. — MI'TY, 2007. - 17 ¢

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne
HaunmenoBanue
10
MS Windows 7
Professional(us  |1-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)
7Zip CBOOOJTHO PACIPOCTPAHIEMOE OECCPOYHO
MathCAD v.15
Education J-1662-13 ot 22.11.2013 0eccpovHO
University Edition
MathWorks
MathLab v.2014
Classroom
License

Ne norosopa Cpok nercTBus JIMIEH3UN

K-89-14 01 08.12.2014 0OeCcCCpovHO

IIpodeccuonanbablie 6a3bl JAHHBIX 1 HH(POPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchlka

HammonansHas
uHpopMalMonHo-aHanuTuueckas  cucreMa —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIASKC HAYYHOI'O ITUTHPOBAHMS
[Touckosas cuctema Akanemust Google (Google
Scholar)

Wudopmanmonnass cucrema - EnuHOe OKHO
JIOCTYTIa K HHGOPMAIIMOHHBIM pecypcam
OnekTpoHHas 0aza MNEpUOIUYECKUX H3TaHUM
East View Information Services, OO0 «MBHUC»
®denepallbHOE TOCYAapCTBEHHOE OMOIKETHOE
yUpeKICHNE «DeepanbHbIit unctutyt|URL: http://www1.fips.ru/
IPOMBINIIICHHON COOCTBEHHOCTH

Poccuiickass T'ocynapctBeHHast — OuOIMOTEKA.

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

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

https://dlib.eastview.com/

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

Karanoru

JmeKTpoRHEbIe pecypert Gubmmorekn MITY um. http://magtu.ru:8085/marcweb2/Default.asp
I'".". HocoBa

VYHuBepcurerckass WHGOPMAIMOHHAST CHUCTEMa T .

POCCIS https://uisrussia.msu.ru

MC)KI[YHapOI(HaSI HaYKOMCTpHYICCKAA

pedeparuBHas U mojHOTEKCcTOBas Oaza mamubix [http://webofscience.com
Hay4yHbIx n3ganui «Web of sciencey

Mexayaaponaas c(hcparuBHaAA nu
JLYHApOZL pedep http://scopus.com
IIOJTHOTCKCTOBAA CIIpaBOYHas1 6a3a JaHHBIX
MesxryHapoaHas 0a3a  IIOJHOTEKCTOBBIX

Jypianos Springer Journals http://link.springer.com/

MexayHaponHas 0a3a HaydHBIX MaTEpHAIOB B
o0sacTi  (U3MYECKUX HAYK W WHXUHUPHHIA

http://materials.springer.com/




MexnaynapoaHas 6aza CpaBOYHBIX MU3JIaHUN IO BCEM
otpaciisiM 3Hanui SpringerReference
MexayHnaponHas pedepaTuBHas 0a3a JaHHBIX IO
YUCTOM M npuKIIaaHoil MareMaruke ZODMATH
Mexnaynapoanas pedepaTUBHAasS M TOJHOTEKCTOBAS
cpaBoyHas 0asa JaHHBIX  HayyHbIX  wm3zaHumii|https://www.nature.com/siteindex
«Springer Naturey
ApxuB  HayuHbIX KypHaIOB  «HanmonanbHbIN
3JIEKTPOHHO-HH(pOPMAaIMOHHbIH  KoHopuuym» (HIT|https://archive.neicon.ru/xmlui/
HOHUKOH)
9 MaTepuajibHO-TeXHHYeCKOe o0ecredeHue TUCIIUITIHHBI (MOTYJIs1)

http://www.springer.com/references

http://zbmath.org/

MartepuaibHO-TEXHUYECKOE 00ecreueHre IMCIUTUTHHBI BKITFOYAeT:

- VYueOHBIE ayOUTOPUU IS TPOBEICHUS 3aHATHH JIGKIIMOHHOTO THIIA C
MYyJIbTUMEAUMHBIMU CPEICTBAMU XPaHEeHHUsI, TIepeauu U MpeCTaBlIeHUs HHPOpMAIHK

- YueOHBIC ayTUTOPUU IS TPOBEICHUS JIA0OPATOPHBIX 3aHATHUN, TPYIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAIMMA, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOMN aTTeCTAIlH

- AyIUTOpHUH ISl CAMOCTOATENBHON PabOThI: KOMITBIOTEPHBIE KJIACCHI; YNTATIBHBIC 3aJIbI
OMOIMOTEKH

- Tlomemenue miIsgs XpaHeHHS € TPOPUIAKTHYECCKOTO OOCITY)KHBAaHHUS Y4eOHOTO
o0opynoBaHus



IIpunioxenne 1

YuyeOHO-MeTOANYeCKOE o0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4yarouxcs

[lo mucuunnune «MaTtemaTtuka» IpelyCMOTpEHa BHEAyJUTOpPHasi CaMOCTOSTENbHAs
paboTa 00yJaromuxcs, MpeAnoiarapiias peneHrne KOHTPOJIbHBIX padoT, H3y4eHUe TUTEPaTyphl,
COCTaBJIEHUE Y4€OHOMN KapThl.

Ilpumepnvie sapuanmul Konmponwvnvix paoom (KP):

KoutpoabHnas padora Nel

3amanmue 1.

Pemmmte cuctemy Tpems crioco0amu: a) MaTpUUHBIM criocobom; 0) o ¢popmynam Kpamepa; B)
meroaoM ['aycca

X—2y—-32=3,
3X+y—-2z=09,
2x -3y +5z = 4.

3aganue 2.

1) Haiigure yroa Mexay BekTopaMu a M b, ecnu a = (2; —1), b= (— 2; 2).
[MTocTpoiiTe aHHBIE BEKTOPHI B cUcTeMe KoopauHat OXy, a TakyKe BEKTOPHI, H300paXaroliye:
2a+b, a-3b.

2) YKaxuTe Cpelu HIKCIPUBEACHHBIX BEKTOPOB OPTOTOHAJBHBIC, KOJUIMHEAPHBIC, a TaKKe

KOMIUTAHapHbIE: @ = (— 3-1 4), b= (2,-2,1), c= (2; %; —g), d= (7;11;8). Bpruucnure

TUIONIATb TTapajuIesiorpaMmMa, TOCTPOCHHOTO Ha BekTopax b u C.
3aganue 3.

Hanucate ypaBHeHHe nipsimoir AB , eciiu A(—l; 2; 3), B(—l; 2;—1). BBIYuCIuTE paccTosIHUE OT
TOYKH A 3TOM MPSIMOM 110 MIIOCKOCTH, TPOXOIAIIEH Yyepe3 TOUKy B, nepneHIuKyIsipHO BEKTOPY
N(0;-3;9).

3amanue 4.
IIpuBeUTe K KAHOHHYECKOMY BHILY H IIOCTPOiiTe KpuByto X~ —4X+2y> —4y =0

3aganue 5.

Beruncnure npenenst:



. 1+4x—x* . 3x-arcsin2x . J2x-1-+5
a) lim————; im—————=;8) lim .
X% X + 3X° + 2X x>0 COS X — COS” X x—3 x—23
3aganue 6.
dy d?y ai? X = ctg2t,
Haitmure — u —= g QyHKOME: a) y=e" " . 3 .
dx  dx? by ) ¥ y = In(sin 2t).
3aganue 7.
. . 2X—7 _ .
CocTaBbTe ypaBHEHHE KaCaTENbHOM K KDMBOH:  y = — 1 B TOUKE X, = -1. Hapucyiite
X —

KacaTeJIbHYIO0 U KPUBYIO.

KounrpoabHnas pagora Ne2

1. Breruuciaure HCOIIPCACICHHBIC HHTCTPAJIbL

1) j(1+t923x)dx; 375X

2y [ 229%
) J.\/6x+x2

3
dx ; 3)_[arcsin 5xdx ; 4) J~In_xdx.
X

2. Brraucinmre OMPECACIICHHBIC MHTCIPAJIbI

1) [@-sin2x)*dx; 2) dx; 3) .[—dx

1 3\) 2X_1

4.5
Jl- x? x—1
0

O 0 | N

3. Haiigure mmomanu ¢uryp, orpaHnYeHHBIX TUHUAMU. B 3amade (0) mpu moCcTpOeHUH JTMHUA

BOCTOJIb3YHTECh TaONMMIIe Ba)XXHEMIINX KPUBBIX B MOJISIPHOM cHcTeMe KOOPAHUHAT:

a) Xy=6, x+y-7=0; 6) p’=2c0s2¢.
N . x = 2+/2 cost, 2
4. HaiiguTte IMHY TyTU KPUBOU o<t<Znr
y =2+/25sint, 3

5. BbuucINTh HECOOCTBEHHBIN MHTET paJI WJIN YCTAaHOBUTD €TI0 paCXOAUMOCTD:

© 4
Ly dx
1) IX3eXdX- 2) I—
) 2 .
0 2 3\/(4— X)
6. OnmuH pa3 OpomieHbl aBe wurpaidbHble KocTd. CrydaiiHas BeaudywHa X -
CyMMa OYKOB, BBIIABIIMX HAa BEpXHUX TIpaHaxX. CoCTaBUTh psI paclpeneIcHUs

JAHHOW CJIy4YallHOW BEJIWYUHBI, BBIYUCIUTL €€ MaTeMaTH4decKoe OXHUIaHue u
JIACTIEPCUIO.



7. lan psa  pacrpencsieHus AUCKPETHOW —CIIyJaitHOM

BEIIMYMHBl X:

X 4 6 8 10

P 0,4 0,2 c
01 0,1

Haiitn 3HaueHue mnapamerpa «C». BBIYMCIWTH MAaTEMaTHYECKOE  OXKHJIaHHUE,
CpelHee KBaJpaTHYECKOE OTKJIOHEHHE CllydaiiHoW BenmmuuHbl X. IlocTpouTh rpaduk
GyHKIIMM  pacmpeleNieHuss U MHOTOYIOJbHUK pacrpeaencHus. HailTu BeposSTHOCTH
TOro, 4YTO Cjly4dailiHas BeauyuMHa X HE MPEBOCXOIUT 3.

8. CnyuaitHas BenmuumHa X 3aJaHa CcBoell (QyHKIMEH pacmpeneneHus

X-1

l-ei, x<l1
2

F(x) = X-1

e , x2>1.

—

1
2

Haiftu muotHocTs pacnpenenenus. Iloctpouts rpaduku ¢GyHKIMH |
IUIOTHOCTH paclpeAeieHus. BblUMCINT MaTeMaTH4YeCKOE OXHMIAHUE U JIHUCIEPCHIO.

9. CnyuaitHas BenmmuumHa X TOJYMHEHA 3aKOHY PpAaCHpeNeleHus C IUIOTHOCTBIO:

0, x<0;
f)=1_ ax

(1+x2)2"

Haiitn 3Hayenwe mapamerpa «a», (QYHKIHIO paclpeaeneHus, ONpeIeInTh
MaTeMaTHUYeCKOe OKUJAHUE, IUCIEPCUI0 MU BEPOSATHOCTH  TOTO, YTO CclydaifHas
BelMuMHAa X TomagaeTr B mpomexyTtok (0, 2).

10. lana TaOnwmira, 3ajaromias 3aKoH pACHpPEICICHUS CHCTEMBI CIydalHbIX BETHUYHH  (
X, V).

X T

% 20

40 60

10 3a a 0




20 2a 4a 2a

30 2a 5a
a

Haiitn : mapamMeTp «a»; MATCMATHYCCKUC OXuJaaHusa m,, my ) AUCTICPCUN
2 2.
x <

o) v

KOO QUIMEHT KOppensuuu  r, .

11. «O6paboTKa CTaTUCTHYECKHUX JaHHBIX. MIcCclieqoBaHHE CTATUCTHYECKUX 3aBUCUMOCTEI»

JlaH cTaTUCTHUYECKUI psijl (MCXOIHBIC 3HAUCHUS BEJTHYUNH )

X Y X Y X v X Y X Y

384 | 18,7 | 40,7 | 24 | 303 | 18 | 273 | 251 | 22 21

40,2 | 11,7 | 50,8 9 284 | 157 | 38 | 206 | 32 | 28,6

241 1209 | 382 | 228 | 476 | 11,3 | 52,8 | 152 | 19,5 | 19,7

3251224 | 36 |198 303 | 213 | 48 | 245 | 46 | 20,3

25 | 295|357 | 153|305 278 | 26 |28,7 | 27,8 | 155

38,1 | 19,6 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 352 | 30,7

16,8 | 32,2 | 438 | 13 | 16,8 | 183 | 57,1 | 2,9 | 416 | 18,2

28,8 | 29,7 | 355 | 24 | 239|202 | 40 |238| 425 | 153

47,1 | 147 | 459 | 24 | 543 | 142 | 50,7 | 15,9 | 329 | 22,5

50,1 | 159 | 29,3 | 219 | 60,8 | 27,2 | 58,6 | 9,3 | 35,6 | 22,7

302 | 25 | 54,2142 | 214|198 | 40,1 | 174 | 47 | 173

36,9 | 232|598 | 61 | 384 | 23 | 344|234 | 314|302

366 | 79 | 322|223 | 46,8 | 205 | 53,7 | 12,4 | 28,2 | 30

38 |154 | 52 | 61 | 23,8 183 | 421|285 | 33,7 | 19,8

55 11 | 312 | 242|379 | 326 | 43 | 20,2 | 27,6 | 185

16,2 | 252 | 51,2 | 142 | 30,6 | 21,5 | 23,5 | 14,6 | 36,8 | 10,7

49,7 1 159 | 32,2 | 20,4 | 37 | 245 | 329 | 25,8 | 45,5 | 14,8

49,7 | 19,5 | 30,9 | 20,7 | 57,6 | 20,3 | 54 | 144 | 18,6 | 153

423 | 19,7 | 415 | 108 | 419 | 146 | 423 | 235 | 25,8 | 27,4

357 (119|412 | 98 | 341|263 | 588 | 92 | 392|175




1) TIlo maHHBIM  OIIEHWUTE T€HEPATbHBIC TAPAMETPhI: HAUIUTE CPEIHEE, TUCTIEPCHIO,
cpeaHee KBapaTHYHOE OTKIOHEHUE, aCHMMETPHIO, KCIIECC, MOy, Meinany, Ko3dduuuent
BapHalUHy JUIs IPU3HAKOB X U Y.

2) Ilo naHHBIM TNPOBECTH CTATUCTHYECKYIO MPOBEPKY CTATUCTHUECKOM TUIIOTE3BI O
HOPMAJTBHOM PACIPEACTICHIUN H3MEPSIEMOTO TIPU3HAKA 110 CIICTYIOIIUM KPUTEPUSIM: ) KPUTECPHUIO
[Tupcona xz (ypoBeHb 3HAUMMOCTH PUHATH paBHBIM 0.05)., 6) KpuTepHIo
Konmoroposa-CmupHoBa. B ciiydae npuHsSTHS TUIIOTE3bI 0 HOPMAIBHOCTH paclpeesieHus] HAauTu
JIOBEPUTENIbHBIC HHTEPBAJIBI IJI1 MATEMATUYECKOTO OXKHUIAHUS U CPEIHEr0 KBAaAPaTUYHOTO
OTKJIOHEHHMS TIpU ypoBHE Han&xHocTu 0.95.

3) Haiitu ucnipaBieHHBIN KOPPEIAIUOHHBI MOMEHT U KO3(DPUITUEHT KOPPETALIUH.
[TpoBepuTH TUIIOTE3Y O HE3ABUCUMOCTH NpU3HaKoB X u Y (ypOBEHb 3HAUUMOCTH NMPUHATH
paBubIM 0.05). Paccunrats ko3 duiuenTs! auHeiiHoi perpeccun (X Ha Y wmmm Y Ha X).
[TpoBepuTh 3HAYMMOCTH YpaBHECHHsI perpeccun. HaliTu 1oBepUTEeIbHBIC HHTEPBAIIBI JIS
KO3 (HUITMEHTOB KOPPEISAIUN U TUHSHHON perpeccuu (mmpu ypoBHE HanaéxkHocTH 0.95).

4) TIloctpouts none koppemsnuii Benuund X u Y. M Ha 3TOM *%e rpaduke IocTpouTh
JUHHIO perpeccuu. J[aTh CMBICIIOBYIO HHTEPIIPETAHIO KO3()PHUIIMEHTOB YpaBHEHUS PErPECcCHH.
OLEHUTD €T0 MPUTOAHOCTD ISl AHATUTUYECKUX PACueTOB.



Ipuaoxenue 2

OIIeHO‘lHLIe cpeacrea Jid MpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTalluMn

a) Ilnannpyembie pe3yibTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBeAeHHU
NPOMEKYTOYHOM aTTecTALMHU:

Kon
WHIUKATOpa

Nunuxarop
OCTHIKEHUSI
KOMIIETEHIINHU

OueHouHble CpeCTBa

IK-5 - ¢cnoco0HOCTHIO UCI0JIb30BATH B MPAKTUYECKOH 1eATeIbHOCTH

CIICMUAIM3UPOBAHHBIC 3HAHUS (byl-l)IaMeHTaJIbeIX pa3aejioB (1)1/131/]](]/], XUMHUH, 6I/IOXI/IMI/IH,

MATeMATHKHU JJI 0CBOeHUs1 PU3NYECKNX, XUMHUYECKNX, 0MOXUMHYECKHUX,
0MOTEeXHOJIOrHYeCKHX, MUKPOOHOJIOTHYECKUX, TeMJI0(pH3nUecKHX MPOIecCcoB,

NMPOUCXOAAIIUX ITPHU MPOU3BOACTBE NMPOAYKTOB MHTAHHUS U3 PACTUTEJIBbHOIO CHIPbI

3HaTh

- OCHOBHBLIC
MOHSATHUS
JIMHEHHOM
anreOpsl U
aHATMTUYECKOM
reOMETPUHU

- OCHOBHBIE TI0JIO-
JKEHHS
MaTeMaTU4eCKOro
aHaju3a,

- OCHOBHBIE TIOHSI-
THS TEOPUH
BEPOATHOCTEN U
MaTeMaTU4ECKON
CTaTUCTHUKH;

TeopeTnyeckue BONPOCHI 1JIsl IK3aMeHA

1. Marpuusl. JlelicTBust HaJ MaTPULIAMH.
2. Ompenenurenu MaTpuil, MX CBOHCTBa (JItoObIe JBa C

JIOK-BOM).
3. Munop, anreOpandyeckoe JOIMOJHEHUE. BbIUuCIeHHE
OTNPENIETTUTENST  Pa3IOKEHUEM TI0 CTpoke (cToJdIy),

MOHM)KEHUEM TOPSIKA.

4. OOpatHast MaTpula,
€IMHCTBEHHOCTH 0OpaTHOW MaTpPHUIIBI (JOK-BO).

5. DneMeHTapHbIe IPeoOpa3zoBaHus MaTpUll. DKBUBAJICHTHBIC
Matpunbl. Panr marpunsl. CpoiictBa panra. Teopema o
paHrax SKBUBAJIEHTHBIX MaTpuIl (6€3 JOK-Ba).

6. Crynenuaras marpuua. TeopemMa O paHre CTyNeHYaTOH
MaTpHUILIBI (IOK-BO).

7. Cucrembl JHMHEWHBIX anreOpanyecKux
(CJIAY) (ompeneneHusi: COBMECTHOM,
CJIAY, pemienus CJIAY). YcnoBus coBmectHoctu CJIAY.

8. Marpuunas 3amuce CJIAY. Pemenne CJIAY ¢ momormisio
00paTHOW MaTpHIIBI.

9. ®opmynel Kpamepa (BeIBOM).

10. Onpenenennsie u Heonpeaenenusie CJIAY. Metox 'aycca.

11. Omnoponubie  CJIAY.  ®yHnameHTambHas

peLIeHui.

Bekropel.  JIuHeliHble  omepanuu  Hajx

KonnuHeapHble W KOMIUIaHapHbBIE BEKTOPBI.

OTpe3Ka B TaHHOM OTHOUICHHH.

CxangapHoe mpoU3BEICHUE BEKTOPOB, €r0 CBOMCTBA. YTOJI

MEXYy BEKTOpPaMHU. YCJIOBHUE NMEPHEHIUKYISIPHOCTH JIBYX

yYpaBHEHUN

12.

13.

BeKTOpOB. IIpoekiuss BekTopa @ Ha BeKTop D
MeXaHUYEeCKHIl CMBICH CKAIIPHOTO TPOU3BEACHUS.
14.

15.

CkansipHO€ TIpou3Be/ieHue B 06azuce i, j, k (BBIBOM).
BekTopHOe npousBeieHre BEKTOPOB, €r0 CBOMCTBA.

TeopeMa O CYUIECTBOBAaHUM H

HECOBMECTHOU

CHCTEMA

BEKTOpPaMH.
Jenenune




Kon
HHAUKATOpPa

Nunuxarop
JOCTHDKEHUS
KOMIIETEHITNH

OueHouHble CpeCTBa

I'eomeTpryecknii ¥ MEXaHUYECKHI CMBICI BEKTOPHOTO
IIPOU3BEACHHUSA. Y CIIOBUE KOJLIMHEAPHOCTH JBYX BEKTOPOB.

16. BekTOpHOE IIpOM3BEICHNE B 6a3uce i, j, k (BBIBOM).

17. CmemanHO€ MTPOU3BEICHNE BEKTOPOB, €r0 CBOWCTBA.
['eomeTpuyeckuii CMbICT CMEIIAHHOTO MTPOU3BEACHUS.
YcnoBre KOMIUTAaHAPHOCTHU TPEX BEKTOPOB.

18. CmemanHoe mpoussesieHue B 6asuce i, j,k (BBIBOM).

19. YpaBuenue npsamoii Ha mmockocTr. CriocoObl 3a1aHMs.
OcHOBHbIE 331a4H.

20. YpaBHeHUe III0CKOCTH B mpocTpaHcTBe. CrocoObI 3a1aHUS.
OcHOBHbIE 331a4H.

21. YpaBHeHue npsiMoi B mpocTpaHcTse. [IpsmMas u miockocTh
B pocTpaHcTBe. OCHOBHBIE 3a]1a4H.

22. ®ynaknms. CriocoObl 3ananust. O61acTb onpeeneHusl.
OcHOBHBIE 3JIeMEHTapHble (DYHKIMH, UX CBOWCTBA,
rpaduku.

23.11penen ¢pynkuuu B Touke. [Ipenen pynkuuu B
6eckoHeyHoCcTU. OTHOCTOPOHHUE TIPEIEIBI.

24.becKOHEYHO Malible U OECKOHEUHO OOJbIINe PYHKIIUH,
CBsA3b MeX Ay HUMU. CBONCTBA OECKOHEYHO MAJIbIX
GbyHKIHUH.

25.Teopemsl 0 ipeaenax. PackpeiTue HeonpeaeIeHHOCTEH.

26.3amMeyaTenbHbIe PEIebl.

27.CpaBHeHHe OECKOHEYHO MaNbIX ()yHKIUNA. DKBUBaJICHTHBIC
0eCKOHEUHO MaJible ()YHKIIMM U OCHOBHBIE TEOPEMBI O HUX.
[IprMeHeHne K BBIYHUCIECHUIO MPEENIOB.

28.HempepbIBHOCT (DyHKIIMU B TOUKe. TOYKH pa3pbiBa U UX
KJIacCUpUKaLUS.

29.OcHOBHBIE TEOPEMBI O HETPEPhIBHBIX (yHKIMAX. CBONCTBA
(GyHKINH HETIPEPBIBHBIX HAa OTPE3KE.

30.TIpousBoaHas GyHKIUH, €€ TeOMETPUUYECKHH 1 (U3NUECKUN
CMBICIL.

31. YpaBHeHuUs KacaTeabHON U HOPMAIU K KPUBOIA.
HuddepeHunpyeMocTb PYHKIIMU B TOUKE.

32.1Ipou3BoHAs CYyMMBI, pa3HOCTH, IPOU3BEICHHSI, YACTHOTO
¢bynkuit. [IponsBoaHas ci0xHOW U 0OpaTHON (QYHKITHIA.

33. JuddepennpoBanre HEIBHBIX U MTapaMeTPUUYECKH
3a1aHHbIX QyHKIMH. Jlorapudmuueckoe
muddepeHIpoBaHue.

34.TIpon3BOHBIE BBICIIUX MOPSIKOB.

35. Juddepennman pynkuuu. ['eomerprueckuii cMbica
muddepennmana. OcHOBHBIE TeOpeMbl 0 AU pepeHnmranax.

36.1Ipumenenue quddepeHiuana K npuOIMKEeHHBIM
BBIUUCIICHUSIM.

37.0OcHoBHbIe TeopeMbl 11 (PepeHInaNbHOTO HCUUCITCHUS:
Posns, Jlarpanxa n Ko,

38.1IpaBuio Jlomurans.

39. YcaoBust MOHOTOHHOCTH (DYHKITUNA. DKCTPEMYMBI () YHKITHH.




Nunuxarop

Kon
JOCTUKEHUS OueHouHble CpeCTBa
MHAMKATOpa
KOMIIETEHIINH

Heo6xoanMoe u 10cTaTOYHOE YCIOBUS SKCTpEMyMa
dbyHKIIHIH.

40.HauGonbIee 1 HaMMEHbIIIEe 3HAYCHUS (PYHKIIUU HA
OTpE3Ke.

41.Beimykiioctb rpaduka yHkuuu. Touku neperuoa.
HeoOxonuMoe 1 1ocTaToyHOE YCIIOBUS TOYEK Heperuoa.

42. AcumnToTsl rpaduka GyHKINH.

43. IlepBooOpasnas. HeomnpeneneHHplld WHTErpall M €rO
cBoiicTBa. Tabnuila OCHOBHBIX HHTETPAJIOB.

44. OcHOBHBIE METOJIbI HHTETPUPOBAHUS: 3aMEHA ITEPEMEHHON
U UHTETPUPOBAHUE 110 YACTSM.

45. aTerpupoBaHue paluoOHAIbHBIX (YHKIIHIA.

46. HTerprpoBaHrEe TPUTOHOMETPHUUCCKUX (DYHKITHIA.

47. laTerpupoBaHue UPPAIMOHATBHBIX (DYHKINH.

48. OmpeniesieHHBI  MHTETPANl KaK Mpeaesl HHTerpabHON
CYMMBI, €TO CBOMCTBA.

49. ®opmyna Heiorona — JleiOHuma. OcCHOBHBIE CBOWCTBa
OTIpeIeIEHHOTO UHTEerpaa.

50. BeruuciieHne  OmpeneseHHOrO — WHTerpaina  (3aMeHa
NIEPEMEHHO, MHTETPUPOBAHUE 1o qacTsAM).
WuTerpupoBanne 4YETHBHIX © HEYETHBIX (QYHKIHHA B
CUMMETPUYHBIX Npeeax.

51. HecoOcTBEHHBIE HHTETPATIBI.

52. 'eomerpuueckue " ¢duznueckue IIPUIIOKEHUS
OIIPEAEIEHHOTO NHTETpaIa.

53. OCHOBHbIE TIOHSTHS TEOPUU BEPOSTHOCTEW: HCIBITAaHHE,
COOBITHE, BEPOSTHOCTH COOBITHS.

54. JleticTBus HajA cOOBITUSMU. Anredpa cOOBITHM.

55. TeopeMbl CI0KEHNUS U YMHOXKEHHUS BEPOSITHOCTEH.

56. ®opmya momHol BepositHocTH. Dopmyna beiieca.

57. IlocnenoBaTeabHOCTD HE3aBHCHMBIX UCTIBITAaHUH.
®opmyna beprymm.

58. CyyaifHple BEIMYUHBI, UX BUJIBI.

59. Pan  pacnpenencHus. @DyHKIHMS —pachupeiesieHus, ee
cBoyicTBa. [InoTHOCTE pacnpeneneHus, CBOMCTBA.

60. YncoBele  XapaKTEPUCTHKU  CIyYaHBIX  BEJMYWH:
MaTeMaTHYeCKOE  OXUJAHWE,  JUCIEpCUs,  CpeaHee
KBa/IpaTH4ECKOE OTKJIOHEHHUE.

61. HopmanbeHblii  3aKOH  paclpenieneHus CIIy4yanHOMN
BEJTUYHHBI.

62. Cucrembl CilydallHBIX BETUYMH. 3aKOH paclpeieeHusl.
UucnoBble  XapakTEPUCTHUKH  CHCTEMBI  CIIyYaWHBIX
BEJIMYMH. 3aBUCUMOCTb CJIyYalHBIX BEJIMUYUH.

Ymets - pacnosHaBath | [Ipumeprnbvle npakmuyeckue 3a0aHus 014 IKIAMEHA:
BO3MO>XHOCTh
ananuTHueckoro | 1 Pemmnth cucreMy TUHEHHBIX anreOpandecKux ypaBHEHHMA

peLIeHHUs 3a/1a4uu,

X—4y—-27=-3,
3X+y+z=5,
3x-5y—-6z=-7.




Nunuxarop

Kon
TOCTUKCHHUS OrneHOYHBIC CPEICTBA
WHWKATOpa
KOMIIETEHIINH
-CaMOCTOSATEIbHO |2. PemmTh cCuCTeMY JIMHEWHBIX anreOpandecKuxX ypaBHCHUN
paszpaboTath X+y+z2=0,
AIroOpuT™M 2X — y—z= 0,
pellIeHus 3a1auu, 3X+4y+2=0

- KOPPEKTHO
00OCHOBBIBATH
HEe00XO0IUMOCTh
MIPEITIOKEHHOTO
METOJIa PEIICHHS
3a71a4H,

- IPEUIOKUTH
Hanboee
s dexTuBHOE
perieHue,

-YMETh
HCIOJIB30BATh

MIPUKJIAHbIE
IpOrpaMMHBbIe
IIPOJYKTHI.

3. Hanmucarp ypaBHEHUE NPAMOM , MPOXOASAIIEH Yepe3 TOUKY
M (1,2) HapajuleIbHOM NPAMOM  5x+2y+20=0.

4. Borumcnuts @ b u ax 5, eci a = (1,1,1), b = (0,2,1).
Hanucats ypaBHeHue npsimoii AB , eciin A(— 1,2), B(Z,—l)

5.
6. Hammcare ypaBHEHUE IPSIMOM, IPOXOALIEH Yepe3 TOUKY
M(1,0) napamnensroi npsmoit X=2 _Y~=4
3 -1

7. Tlokasatsk, uto npssmbie 2X—Y—20=0 u
—X—-2y-3=0 mneprneHauKyISPHBI.

8. TlokasaTk, 4To mpsiMple 2%~ Y T4=0y —4x+2y-10=0

NapajuICIbHBbI.
9. Hammcarp ypaBHEHUE IPSIMOM, OTCEKAIOIIEH HA OCAX
KOOpJUHAT OTPEe3KH 2 U 3.
10. HanucaTe ypaBHEHUE IPSMOM, MPOXOISIIEH Yepe3 TOUKY
M (— 2,3) HEPIEHINKYIISPHO MPAMONA x + 2y +20=0.

11. Beruncnure npenens:

o 1+4x-x* -arcsi J2x—1-
a) Ilm%,@ |imw;3) IimM-
xo0 X + 3X° + 2X x>0 COS X — COS™ X X3 X —
d -
12. Haiinute &y vt pyHKIWHiL: a) y = e’ ) 0)
X =ctg2t,
y = In(sin 2t)

13. Haiftu skcTpemyM QYHKIIMU U TOUKH repernda
y=x"—4x® —48x* +6x -9
14. Haiiti Heonpeen€HHBIA UHTETPAI: a)

.[sin3x-c055xdx,6)f 1-cosx , B) j(2x+5)~e"dx.
(x—sinx)®

15. BeruncnuTh onpeneneHHblii HHTErpal

1
16. BerarcnuTh onpeneeHHbIA HHTEeTpall j4x .arcsin xdx -
0

17. Haittu tuiomaas  (Urypbl, OTpaHUYCHHOW JIMHUSMH:




Kon
HHAUKATOpPa

HNuaukarop
JOCTHDKEHUS
KOMIIETEHITNH

OueHouHble CpeCTBa

18. Ilpu nocraBke c 3aBoaa Ha 6a3y 1000 paguonprueMHUKOB, y
55 BbIUIM U3 CTPOS Jamiibl. HaliTh BEpOSATHOCTB TOTO, YTO
B3SThIM HayJauy MPUEMHUK Oy/eT UCIIPABHBIM.

19. [TaTHaAIATh SK3aMEHAIIMOHHBIX OMIIETOB COAEPIKAT IO 2
BOIIPOCA, KOTOPBIC HE MMOBTOPSFOTCS, 3K3aMECHYIOIIUICS 3HACT
TOJILKO 25 BompocoB. HaliTu BeposSTHOCTh TOTO, YTO IK3aMEH
Oyzer cliaH, eciiv JJIsl 3TOT0 JOCTAaTOYHO OTBETHTH Ha J[Ba
BOIIPOCA OJTHOTO OHJICTA.

20. IIpuHuMaeM BEpOSTHOCTU POXKACHUS MaIbUuMKa U JEBOUKH
paBHbIMU. HaiiTi BeposiTHOCTH TOT0, uTO cpeau 10
HOBOPOXKJIEHHBIX 6 OKaXKYTCSI MATTbYHKAMHU.

21. Jlan 3aKOH pacripeeseHus TUCKPETHON CITy4aiiHON
BEJIMYMHBI:

X: 1110 | 120 | 130 | 140 | 150

p: |01 (02 |03 (02 |02

BBIYUCIIUTDb €€ MAaTEMATUUCCKOC OKNIaHUE, TUCIICPCUIO U
CpeaHEC KBAApaTUICCKOC OTKIIOHCHHUC.

22. [lana ¢pyHKIMSA pacnpeaesieH s HEMPEepbIBHOW CITydaitHON
BEJIMYUHBI X

0 npu x<0
0,25x3(x+3) mpu O<=x<=1
F(X): 1 npu x>1

Haiitu mnotHoCTh pacnpenenenus f(X), moctpouts ee rpaduk,
BEPOSATHOCTH MOMNA/IaHMs B 3aJJaHHBIIH

untepsan [0,5; 2], Mx, Dx, ©x.

23. 3agaHo pacrpeneneHre BepOsITHOCTEH TUCKPETHOM
JIBYMEPHOU CITy4allHOW BEJIMYHMHBI:

Y\X |2 S} 8

04 0,15 0,30 0,35




Kon
HHAUKATOpPa

Nunuxarop
JOCTHDKEHUS
KOMIIETEHITNH

OueHouHble CpeCTBa

0,8 0,05 0,12 0,03

HaiiTu 3akoHbI pacnpeneneHus: COCTaBISIONNX, KO3PPUIUEHT
KOppemsuu

24. Tlo BeIOOpKE MpH 3a7aHHOM ypoBHE 3HaunMocT o = 0,05
MIPOBEPUTH 10 KpuTeputo [TupcoHa TuoTe3y 0 HOpMaIbHOM
pacrpesiesieHu  reHepalbHON COBOKYITHOCTH. B ciiyuae
MPUHSTHS TUIIOTE3bI O HOPMAJIBHOM PACIIPEICIICHUH HANTH
JIOBEPUTEIIbHbBIC HHTEPBAIBI [T MATEMATHUYCCKOTO OXKUTaHHSI
a ¥ CPEeIHEro KBaJAPaTUIeCKOro OTKJIOHCHUSI G TPH YPOBHE
HagexKHOCTH Y =1—a

X. 4 7

10 13 16

11 14 22 20

25. VI3 HOpManbHOMN reHepalbHOM COBOKYITHOCTH M3BJICUEHA
BBIOOpKa 00beMa N =15:

143, 121, 135, 132, 120, 116, 115, 143, 115,
120, 138, 133, 148, 133, 134.

Tpebyercs npu ypoBHe 3HaunMoctu o = 0,05 mpoBepuTh
HYJIEBYIO THIIOTE3Y H, :o? = o2 =55, IPUHSAB B KAYECTBE
KOHKypHupyroei rumoresst: a) H, 1o’ #55,6) H, 16> >55
WIH H_ :g? <55 B3aBUCMMOCTH OT MOJY4EHHOTO 3HAYEHHUSI

o’.

Bnanetn

- MpUeMaM#u
aQHAJIUTUYECKOTO
Y YUCIICHHOTO
peleHus
MPUKJIIATHBIX
3aj1ad,

- HaBBIKaMU
HMHTEPIPETUPOBAT
b [TOJIy4YCHHBIC
pe3yibTaThl,

- METOZaMHU
o0paboTku
uHpOpMAaINY C

Ilpumepniuie npukiaonvle 3a0a4u U 3a0aHUs

3anava 1. 3aBUCHUMOCTB ITyTH OT BPEMEHH IIpU

MPSIMOJIMHEIHOM JIBHKEHHUU TOYKH 33]1a€TCs ypaBHEHHEM
1

S:§t3 +2t°-3,rme S —mnyrbBM,a t — Bpems B c.

BrraucimTe ee CKOpoCTh ¥ YCKOPEHHE B MOMEHT BPEMEHHU

t=4c.

3ananue 2. CocTaBbTe aIrOPUTM MCCIEAOBAHNS HA SKCTPEMYM
(YHKIMN HECKOJIBKUX MEPEMEHHBIX

3apanme 3. [loarorosTe 0TBETHI Ha Botpockl K MJI3 Ne 6: Uto
3HAYUT OIEHUTh T'eHEPATBLHBIC MTAPaMETPBhI IO BHIOOPKE?
Cdhopmynupyiite ornpeneneHne TOYCUHOM OI[CHKH.




Nunuxarop

Kon
JOCTHKEHUS OueHouHbIE CpEACTBA
WHJIUKaTOpa
KOMIIETEHIINH
ucnoisb3oBanueM | OnpenenuTe cMEIIeHHbIE U HECMEIIeHHbIE, 3(pQeKTUBHbIE U
MIPUKIAIHBIX Herd(HeKTUBHBIE, COCTOATEIbHBIE U HECOCTOATEIbHBIC OLIEHKH
MIPOrPaMMHBIX reHepalbHbIX apamMeTpoB. [IpowsuirocTpupyiiTe onpeaencHus
CpEICTB reOMEeTPUUYECKHU. 3allUIINTE pacueTHbIe GOPMYIIbI AJIs
MIPUKJIATHBIX CIPYIIUPOBAHHBIX U HECTPYNITUPOBAHHBIX JaHHBIX:
3aaaq, M BbIOOpOYHOTO cpenHero X (yKaXuTe ero BepOSITHOCTHBIN
CMBICH); BBIOOpouHOI qucniepcuu Dg. Kak oneHuth
- cnocobamu ) p a p B UH .
MaTeMaTU4eCKOe 0KUIaHUE TI0 BHIOOPOYHOM CpeaHEeit?
OIICHUBAHUS

3HAYUMOCTHU U
MPaKTUYECKOU
MIPUTOTHOCTH
MOJIy4E€HHBIX
PE3yIbTaTOB;

OrneHuTe TUCIEpPCHIO MO UCTIpaBlIeHHON aucnepcun. Kakumu
SIBJISIFOTCSL TOYEYHBIE OLICHKU MAaTEMATUYECKOTO OKHUIAHUA,
JUCIIEPCUU U CPEJTHET0 KBAAPATUYHOI'O OTKIOHEHUS:
CMEIIEHHBIMH WU HeT, 3 (EKTUBHBIMU WU
Her(h(HEeKTUBHBIMU, COCTOSTEIILHBIMU UM HECOCTOSITETbHBIMU?

3anaua 4. /i u3ydyeHns KOIMYECTBEHHOIO IPU3Haka X W3
reHEPaIbHON COBOKYIIHOCTH U3BJICUYEHA BBIOOPKA X, -+, X,

ob0bema N, uMeroIIas JaHHOE CTaTUCTUYCCKOE
pacrpeiesieHue.

1). ITocTpoiiTe MONUTOH YaCTOT.

2). [TocTpoiite SMONPUYECKYIO PYHKIIHIO
pacmpeseneHusl.

3). [loctpoiiTe rucTorpaMMmy OTHOCUTEIBHBIX YaCTOT.

4). Haitnute BbIOOpOYHOE CpefiHee X , BHIOOPOYHYIO

mucnepcuto D, BBIOOpOYHOE cpeHee KBaIpaTHIECKOe
2
OTKJIOHEHHE O, UCIIPABICHHYIO IUCIEPCHI0 S° U

HMCIIPABJIICHHOC CpEIHEE KBaJAPaTUICCKOE OTKIIOHCHHUE S .

5). Ilpu naHHOM ypOBHE 3HAYMMOCTH O. MPOBEPHTE MO
kpureputo [Inpcona runore3y 0 HOpMaabHOM PACIPENCICHUN
TE€HEPATBHON COBOKYITHOCTH.

6). B ciiydae npuHSTHS TUIIOTE3bI O HOPMAJIbHOM
pacnpeesieHny HailInTe JOBEPUTEIbHbBIE NHTEPBAIIBI IS
MaTEeMaTHYeCKOro OKUIaHUSI d W CPEIHEro KBaJpaTHUeCKOro
OTKJIOHEHUSI G TPH JaHHOM YPOBHE HAJCKHOCTH Y =1—ol .

( Opunsarsa = 0,01).

X 9 13 17 21 25




Kon
HHAUKATOpPa

Nunuxarop
JOCTHDKEHUS
KOMIIETEHITNH

OueHouHble CpeCTBa

n. 5 10 19 23 25

IIK-16- crnoco0HOCTHIO JIAHUPOBATH U MPOBOAUTDH (PU3HMUYECKHE U XUMHYECKHUE
IKCIIEPUMEHTBI, IPOBOAUTH 00PadOTKY MX pe3yJIbTATOB H OLIEHHBATH MOTIPELIHOCTH,
BBIIBUT'ATh T'MIIOTE3bI H YCTAHABJIUBATH TPAHUIIBI MX PUMEHEHHSs1, IPUMEHATH MeTObI
MATEeMAaTHYEeCKOI0 aHAJIM3a U MO/IeJINPOBAHUSI, TEOPETHYECKOI0 U IKCIIEPUMEHTAIBLHOI0

ucciIe10BaHusA
3HaTh - OCHOBHBIE 1. [IpeameT MaTemaTH4eckoii cratuctuku. ['enepanpHas
METOJIBI COBOKYITHOCTB M BBIOOpKa. BapuannoHHsIi psi.
CTaTUCTUYECKOMN
2. Ilonmuron. I'ucrorpamma. DMnupuueckas GyHKIUs
0bpadoTKH pacIpeieeHusl.
IKCTIEPUMEHTAIILH

bIX JaHHBIX,

- MCTObI
IUIAaHUPOBAHUA
OKCIICPUMCHTA,

- METOJIUKY
MIPOBEPKHU
CTaTUCTHYCCKHUX
TUIIOTE3,

- MCTOAbI aHaJIn3a

3. CTaTHCTHYECKHE OLCHKHU ITapaMETPOB PACIIPCACICHUA
reHepaHBHOﬁ COBOKYITHOCTH I10 BLI60pKe

4. lntepBasibHbBIE OLIEHKH [TaPaMETPOB paCIpeICICHUS
reHepaIbHONH COBOKYITHOCTH IO BBIOOPKE

5. O6mmas cxema MpoBEpKU MapaMeTpUIECKOn
CTAaTHCTUYECKOH THITOTE3EI.

6. Henapamerpuueckue crat. runoresbsl. Kpurepuii
cornacusi. Kpurepuit Ilupcona n kpurepuii
Koamoroposa-CmupHOBa 17151 IPOBEPKU TUIIOTE3BI O BUJIE
pacrpeneseHns SKCIIEPUMEHTAIbHBIX JaHHBIX.

CTaTUCTUYECKUX 7. KoppensiMoHHbIN aHann3. OMIUpUYecKuil Ko3puuueHt
JAHHBIX KOppEILUH.
8. HaxoxneHne ypaBHEHUS TUHEWHOW PETPECCHH METOIOM
HaMMEHBIINX KBaJIpaToB.
9. Onenka kayecTBa ypaBHEHUsI PETPECCUU U €TO
HHTEPIIpETALNS
10. AnroputM  moxbopa  ¢GyHKUMHM  (TUIOTHOCTH)
pacripeienieHus] BHIOOPOUHBIX JaHHBIX, HA OCHOBE aHalN3a
BBIOOPKHU U €€ XapaKTePUCTHUK.
YMers - OLICHUBATh
TOrPENIHOCTS Ilpumepnvie npakmuueckue 3a0anus u 3a0a4u
CTaTHCTHHCCKUX | 3anapme 1. UTo BIMsET Ha HHTEPBAIBHYIO OL[CHKY TTapaMeTpa
AAHHBIX, (MaTeMaTu4ecKoro 0>XKMJ1aHus, IUCIIECUH, CPEAHETO
e — KBajpaTuueck HaliTu METOJOM MOMEHTOB NIapaMeTphbl

TOUEYHbIE OLIEHKH
OTJENbHBIX
apaMeTpoB

pacnpeaciiCHud HyaCCOHa 10 JaHHBbIM MNpeaACTaBJICHHBIM B

TadIuLe




Kon

WHJIUKaTopa

Nunuxarop
JOCTHDKEHUS
KOMIIETEHITNH

OKCIICPUMCHTA,

- HaXOJIUTh
WHTECPBAIbHBIC
OLICHKHU
TpeOyeMbIX
napamMeTpoB,

- OLICHUBATh
3aBHCUMOCTh
MEXTY
pa3IuYHBIMU
bakxTopamu
IKCIIEPUMEHTA

OueHouHble CpeCTBa

n; 10 8 6 5 4

3anaua 2. [IponsBoauTeny HOBOro BUAA aCIUPUHA
YTBEPXKAAIOT, YTO OH CHUMAET r'0JIOBHYIO 00J1b 32 30 MUHYT.
Crnydaiinas BeiOopka 121 yenoBeka, cTpagaronux roJOBHBIMU
00JIIMH, TTOKa3aja, YTO HOBBIM TUIT aCIUPUHA CHUMAET
TOJIOBHYIO 00Jb 32 28,6 MUHYT IIPH CPEeIHEM KBaIpaTHUECKOM
oTkJIoHeHUH 4,2 MuHYTHI. [IpoBepbTe Ha ypOBHE 3HAUMMOCTH O
= 0,05 cripaBeUIMBOCTH 'YTBEPKIAEHUS IPOU3BOJUTENCH
acCIMpHUHA O TOM, YTO 3TO JIEKAPCTBO U3JICYMBAET TOJIOBHYIO
001156 3a 30 MUHYT.

3anaua 3. [IpoBeputs Ha ypoBHe 3Haunmoctu 0=0,05 runoresy
0 HOPMAJIbHOM pacHpe/esIeHUU T'eHepaIbHON COBOKYITHOCTH
X, ucnonb3ys kpurepuii [lupcona, o qaHHBIM BEIOOPKH

mj 3 15 11 7 4

m;’ 4 9 15 9 5

3agaua 4. KoppensiinOHHO-PErpeCCUOHHBIN aHaIU3.

N3zyuaetcs 3aBucuMocTh 00beMa npoJax Y (ThIC.py0.) OT
2

TUTOIIA X TOProBoro 3aga X (M°)

Omnpenenutb KOXPPUIHUEHTH YpaBHEHUS MApHOHN JTMHEHHOI
perpeccuu, BhIMHMCATh YpaBHEHUE, TOATBEPAUTH €T0
3HAYUMOCTD B LI€JIOM U OTJIMYKE OT HYJIS KaXI0T0 U3
KodpummeHToB mpu ypoBHe 3HaunMoctu o=0,05.
Onpenenutsb: K03QOUIHEHT KOPPENIALUN MEXIY
nepeMeHHbIMU X 1 Y; 3Hau€HHUe U CMbICT KO3 duiimeHTa
JeTePMUHAIINH; CMBICT KO (HUIIMEHTOB YPaBHEHHUS
perpeccuy; MPOTHO3HOE 3HaYEHHE pe3ynbTaTa mpu X=45;
JMCTIEPCUIO OLTMOKH MOJIEIH.




Nunuxarop

Kon
OCTHIKEHUSI OueHouHbIE CpEACTBA
WHJIUKaTOpa
KOMIIETEHI[UHA
Bnanerts -MaTeMaTHIECKUM

anmapaTtoM H
HaBBIKAMH €T0
WCIIOIB30BaHUS
JUTSL OTTUCAHUS
AKCIEPUMEHTAIIbH
Or0 MCCIIEIOBAaHUS

- HaBLIKAMU U
METOIUKAMH
00001IeHHS
pE3yNbTaTOB
IKCIIEPUMEHTATBH
OH NesITENbHOCTH,

- crocobamu
OLICHUBAHUS
3HAYUMOCTHU U
MPAaKTUYECKOM
MIPUTOTHOCTH
MOJIYUYCHHBIX
pe3yIbTaToB.

IIpuMepHbIe NpaKTHYECKH e 3aJaHUS U 32124
3adaua I HaiitTu METOJJOM MOMEHTOB ITapaMETPhbl
HOPMAJILHOTO PACIpeIeNICHHs 110 TaHHBIM,
MIPEJCTABICHHBIM B TaOJIHIIE

Xi 0.3 0.5 0.7 0.9 11

1.3

1.5

ni 6 9 26 25 30

26

21

3anava 2. [locTpouTh HHTEPBAIBHYIO OLIEHKY

MaATEMATUYCCKOI'O OXHUJIaHUA C.]'Iy‘—I&fIHOfI BEJINYHHBI X, ecimn

W3BECTHO, UTO CpeIHssl apupMeTHIecKasi BBIOOPKU
BBIOOpOYHAs aucnepeus () 05, 00beM BEIOOPKH 5(). IIpuHATL

ypoBeHb 3Haunmoctu 0,05.

3anaua 3. [Ipennonoxum, 9To CpenHss ajuHa 15 muHeek,

CIIy4aifHO BBIOPAHHBIX B MarazuHe KaHIEIIPCKUX

NpUHaIIe)KHOCTEH, coctaBuia 20,04 cM nipu cpegHeM
KkBasipaTudeckoM oTkJIoHEeHHH 0,015 cm. MoxkeM 11 MbI
CUYHTaTh, UTO CPEIHSS IJTMHA JIMHECK, TIPOJIAIONINXCS B

MarasuHe, paBHa 20 cM, WJIM MOXHO YTBEP)KJ1aTh, YTO UX JUTMHA




K Nunuxarop
on
JOCTHDKEHUS OueHouHbIE CpEACTBA
WHJIUKaTopa
KOMIIETEHITNH

6ounbmie 20 cm? (a = 0,05).

3anaya 4. V3 maptun 10OBITHIX alMa30B CIIy9alilHBIM 00pa3oM
0oTpaboTaHbl 6 IK3eMIUIIPOB. BEIOOPOUHBIN CpeTHUI BEC U
CTaHJIapTHOE OTKJIOHEHHE UX OKa3aiuch paBHbIMU 0,53 kapaTa
u 0,0559 kapara coorBecTBeHHO. [IpoBepbTE HYNIEBYIO
TUIOTE3Y O TOM, UTO CpeIHuH Bec anmasa paseH 0,5 kapaTta npu
aNbTePHATUBHOW THIIOTE3€ O TOM, YTO OH Oonblie 0,5 kapaTa.
YpoBeHb 3HAUUMOCTH NPUHATH paBHBIM 0,05.

3agaua 5. lImeroTcs aHHBIE O pe3ylbTaTaxX MPOBEPKU
KadecTBa JeTajleH:

[TapTus neraneit O6beM naptuu Cpennsis
MIPOYHOCTH

Jlo n3smeHeHus 100 40

TEXHOJIOTUH

WU3TOTOBJICHUS

[Tocne usmeHeHus 100 44

TEXHOJIOTHH

WU3TOTOBJICHUS

SBnsiercs M MOBBIIEHHE NpPOYHOCTH Aetanedt ¢ 40 no 44
KI/CM? CYIIIECTBEHHBIMH HACTOJIBKO, YTO €r0 MOXKHO CYHTATH
CJIEICTBUEM M3MEHEHHUs TEXHOJIOTUH, WJIM K€ 3TO Pe3yJbTaT
CllydaiilHOM  KoieOJeMOCTH  IoKa3aTeled, U  I03TOMY
W3MEHEHHE TEXHOJOTUHM Hesb3sl cuuTath 3(dexTuBHBIM? (0

=0,05).

0) Ilopsnok npoBeaeHUS POMEKYTOUYHOM aTTECTAIMU, IOKA3ATEJIM U KPUTEPUH
OLlCHUBAHUSA:

[TpoMexxyTodHast aTTeCTAIHS IO TUCITUTUIHHE «MaTeMaTHKay BKITFOYAeT TCOPETHICCKHE
BOTIPOCHI, TO3BOJISIOIINE OIEHUTh YPOBEHb YCBOCHHUST 00YJArOIIUMHUCS 3HAHUH, U TIPAKTUIECKUE
3aJlaHWsl, BBIABIISIONINAE CTETIEHh C(OOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, TPOBOIUTCS B (hopMme
sk3ameHa (1 u 2 cemecTphl).

DK3aMeH MO JaHHOW NUCIUIUIMHE TPOBOIUTCS B YCTHOM (hOpMeE 0 IK3aMEHAITMOHHBIM OUJIeTaMm,
KaXK]IbII 13 KOTOPBIX BKIIOUAET 2 TEOPETHUECKUX BOMPOCA U JIBa MPAKTUUECKUX 3aJaHUsI.




Iloxa3arenu u KPUTCPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLEHKY «OTJMYHO0» — 00y4aIoUINiics IEMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOE 3HaHHE
yueOHOro MaTepuaina, CBOOOIHO BBIMOJIHAET MPAKTUYECKUE 3aJJaHusl, CBOOOHO ONepUupyeT
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «X0POII0» — 00y4YaoIIUics JEMOHCTPUPYET CPEAHHM ypOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIN: OCHOBHbIE 3HAHMSI, yMEHUS OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYUTENbHBIE OIINOKH,
HETOYHOCTH, 3aTPYAHECHUS [TPU AaHATTUTHYECKUX OIEpalMsX, IepeHoCce 3HAHUN U YMEHUH Ha
HOBBIC, HECTAHIAPTHBIC CUTYAIIUHU.

— Ha OIICHKY «YAOBJETBOPUTECJIBHO» — o6y11a}01u1/1171051 ACMOHCTPpHUPYECT HOpOFOBBIﬁ YPOBCHb
Cq)OpMHpOBaHHOCTH KOMHCTCHHHﬁZ B X0€ KOHTPOJIbHBIX MepOHpI/IHTI/Iﬁ HAOITYCKAKTCA OIJ_II/I6KI/I,
MMPOABIACTCA OTCYTCTBHUEC OTACIIBHBIX 3HaHI/II>'I, yMCHI/IfI, HaBBIKOB, O6yanOIIII/II>'IC$I HUCIBITBIBACT
SHAYUTCIBbHBIC 3aTPYAHCHUA ITIPU OIICPUPOBAHNU 3HAHHUAMU U YMCHUSAMHU IIPHU UX IICPECHOCC HA
HOBBIC CUTYyalllH.

— Ha OIICHKY «HeYI0BJIETBOPUTEIbHO»— 00YJarONTUICs JEMOHCTpUPYET 3HaHUs He Oosiee 20%
TEOPETUYECKOT0 MaTepraa, JOIMyCKaeT CYIECTBEHHbIE OIMOKH, HE MOXKET ITOKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIIEHUS MPOCTHIX 33a]a4 MIIM HE MOYKET IMOKa3aTh 3HAHUS JaXe Ha
YpOBHE BOCTIPOU3BEACHUS U 00BICHEHUS! HHPOPMAIUH.



