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JIuer akTyaausanun padoueii nporpaMMbl

PaGouast mporpaMma NepecMoTpeHa, 00CyKeHa i 0100peHa Ul peanu3aluy B 2020 - 2021
y4eGHOM roy Ha 3ace/laHuH Kadexpsl IIpuKkiagHoil MaTeMaTHKH ¥ HH(OPMATHKH

Tpotokon ot 01.09.2020.¢. Ne 1
3aB. kadenpoi [ ',/ 10.A.M3BexoB

.

PaGouast IporpaMMa nepecMoTpeHa, 06Cy K/IeHa i 0100peHa /Uls pean3aliiy B 2021 - 2022
yueGHOM romty Ha 3aceanun Kadenps! [IpuKIaTHOM MATEMATHKH U UHPOPMATHKH

[TpoToKOI OT __ 200 Ne —
3as. xabenpoi 10.A.M3BekoB

PaGouas mporpaMma epecMoTpeHa, 06y x/1eHa i 0100peHa Ul peanu3aunn B 2022 - 2023
yueGHOM rojty Ha 3acefanun kadeapst [IpuKIaHOH MaTeMaTHKH U uH(OPMATUKHI

[TpoTokoa OT __ 20 1. No' .
3aB. xadenpoi 10.A.M3BekoB

PaGouasi mporpaMma epecMoTpeHa, 06y K1eHa i 0100peHa Ul peau3auui B 2023 - 2024
yueGHOM rofy Ha 3acefanun kadeapsl [IpuKIaTHOH MaTeMATHKH 1 HHPOPMATHKH

ITpoToKOI OT __ 20- .. & Not.
3aB. kadenpoii 10.A.M3BekoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenstmu ocBOEHUS TUCHUIUTMHBI «MaTteMaTuKay SBISIOTCA:

* pa3BUTHE MAaTEMAaTUYECKOT'O MBIIILJICHNUS;

* IPUBUTHE HABBIKOB MCIOJB30BaHUS MAaTEMAaTUUYECKHX METO/I0B UCCIIEIOBAaHUS U OCHOB
MaTEeMaTU4YeCKOro MOICIUPOBAHUS B MPAKTUUECKOU JEATEIHLHOCTH,

* BOCIHTAHHE Y CTYJEHTOB MaTEeMAaTHMYECKON M TEXHUYECKON KYIbTYpbl, KOTOpas
MpEeANoaraeT 4eTKoe OCO3HAHWE HEOOXOAMMOCTH M BaXKHOCTM MaTEMaTUYECKOW IMOJTrOTOBKU
JUTSI COBPEMEHHOTO CIeIHaUCTA.

[TpuoGperaembie 3HAHUS JODKHBI OBITH JOCTATOYHBIMH JIJISl YCIICUTHOTO OBJIAJICHUS
OOLIeHAYYHBIMU M OOIEUHKEHEPHBIMU AUCHUILUIMHAMH Ha HEOOXOAMMOM HAyYHOM YPOBHE.
TpeOyercst pa3BUTHE YMEHHU CTYJECHTOB CaMOCTOSITEIbHO PACIIMPSATh MATEMATHUYCCKHE 3HAHUS
UL  OCBOEHHUS  (pU3MUECKHX, XUMHYECKHX, OHOXMMHYECKHX, OHOTEXHOJIOTMYECKHUX,
MUKPOOHOJIIOTUYECKUX, TETUIOGU3NUECKUX MPOILECCOB, MPOUCXOIAIINX TPU TPOU3BOACTBE
MPOJYKTOB MUTAHUS U3 PACTUTEIILHOTO ChIPbsI; TPOBOAUTH aHAJIN3 MIPUKIIATHBIX 3a/1a4, TPUBUTHE
HaBBIKOB HCIIOJIb30BAHMS MATEMATHUYECKUX METOJIOB M OCHOB MAaTEMaTUYECKOT'O MOJCIIMPOBAHUS
JUTSL OTIMCAHUS U aHAJIM3a TEXHOJIOTUYECKUX MPOIIECCOB MPHU MPOU3BOJICTBE MPOJTYKTOB MUTAHUS
u3 pacTUTEIHLHOTO CBIPBS, OakagaBpbl JTOJIKHBI OBJIAJIETh OCHOBHBIMU
AHAIUTHUKO-TEOMETPUYECKUMHU METOIaMU MOJICIIUPOBAHUS U CCIIEIOBAHMS TaKUX 3a/1a4.

2 MecTo TMCHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil IPOrpaMMbl

JucuuruimHa MartemaTika BXOAUT B 6a30BYIO 4acTh yUe€OHOTO I1aHa 00pa30BaTesIbHOM
IIPOrPaMMBI.

Jns  u3ydeHus  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMUPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUIUINH/ PAKTUK:

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
copMHpOBaHHBIE B pe3ylbTaTe HW3YYEHHUS IUCLHUIUIMH: «Anredpa M Hayaja aHaluzay,
«I"eomeTpus» B 00bEME MPOrpaMmMbl CPEAHEN IIKOJIBI.

3HaHus (YMEHUs, BiaJIeHus), MOTYYEHHbIE IPU U3yYEHUHU JaHHOW AUCLUILIMHBI OyayT
HEOOXOUMBI JUIsl U3yYeHUS UCHUIUTIH/TIPAKTHK:

dusuka

DKOHOMUKA

IIpoekTHas BEeATENBHOCTD

Mexanuka

Tennogpuzuka

I'mnporazonnHaMuka

3 KomnereHuunu o0y4aroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

TUCHUTLUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yJabTaThl 00yUeHu st

B pesynbrate ocBoeHUsT AUCIUIUIMHBI (MOIYJs1) «MartemaTnkay 00y4Jaromuics JOJDKEH
007a/1aTh CIEAYIONUMHU KOMITETEHITUSIMU:

CTpyKTypHBIit [Tnanupyemble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIINH

[TK-22 crocoOHOCThIO NCTIOIB30BATH 3aKOHBI M METObl MATEMAaTUKH, €CTECTBEHHBIX,
TYMaHUTapHBIX U SKOHOMUYECKUX HayK MPU pPelIeHUH MPOPECCUOHANBHBIX 3a/1a4

3HaTh - OCHOBHBIE TIOHATHS JTMHEHHOM anreOphbl M aHATUTUYECKON T€OMETPUHU
- OCHOBHBIE TI0JIOKEHUSI MAaTEMAaTUYECKOTIO aHaln3a,
- OCHOBHbBIE IOHATHS TEOPUH BEPOATHOCTEH U MATEMATUYECKOM CTaTUCTHUKH;




VYmeTb

- pacro3HaBaTh BO3MOYXHOCTb aHAJIUTUYECKOI'0 PEIICHUS 3a1a4H,

- CaMOCTOSTEIBHO Pa3padoTaTh aIrOPUTM PELICHUS 3a/1a4H,

- KOPPEKTHO 000CHOBBIBATH HEOOXOAMMOCTD MPEUIOKEHHOTO METO1a
peLIEHHUs 3a/1a4u,

Bnanets

- IpUEMaMH aHAJTUTHYECKOTO M YMCIICHHOTO PEIICHUS MPUKIAIHBIX 3a/1a4,
- HaBBIKAMHA WHTEPIPETHPOBATH MOJTYUYCHHBIC PE3YJIbTATHI,

- METOJIaMU CTATHCTUYECKON 00pabOTKH U aHAIH3a SKCIIEPUMEHTATLHBIX
JTAHHBIX,

- MeTo1aMu 00paboTKk WHGOPMAIIUU C HCIIOB30BAHUEM MTPUKIIATHBIX
MPOrPaMMHBIX CPEJICTB,

- croco0amMu OlEHUBAHUS 3HAYMMOCTHU U MPAKTUYCCKOM MPUTOAHOCTH
MOJTyYCHHBIX PE3yJIbTaTOB;

OK-10

CIIOCOOHOCTBIO K IT03HAaBaTEIbHOM JACATCIIBHOCTH

3HaTh

- OINpe/eseHUs] OCHOBHBIX MAaTEMAaTHUECKUX OOBEKTOB U3 PA3IUUHBIX
pa3zenoB BHICIIEH MATEMATUKH, UCITOJIb3YEMBIX IS ONIMCAHUSI PEaIbHbIX
00BEKTOB U MPOLIECCOB

- AQHAJINTHYECKHUE CIIOCOOBI ONPEACTICHUS MAaTEMAaTHIECKUX 0O BEKTOB

- CBOICTBa M OCHOBHBIE XapaKTEPUCTUKHU MAaTEMAaTHUECKUX OOBEKTOB

- npaBuia paboThl ¢ MATEMaTUYECKUMU 00BEKTaMU

- OCHOBHbBIE METO/Ibl HCCIICZIOBAHUS MaTEMAaTUYECKHX OObEKTOB

YmeTh

COIIOCTABJIATH PEANIbHYIO 33]]a4y C ONpPEEICHHON 001acThIo
MaTEMaTHUYCCKUX 3HAHUM,

- MPUMEHSATH TUITMYHBIC MAaTEMaTHYECKHE MOJIEH B IPO(HECCHOHATBLHOM
eI TCILHOCTH

- HaxoJUTh peluieHne GopMarTn30BaHHOM 3a/1a4M, UCIIONIb3Ys CBOMCTBA
MaTeMaTU4eCKHX 0OBEKTOB,

- HMHTEPHpPeTUpOoBaTh (HOpMaIbHO (MATEMATUYECKH) MTOTYICHHBIN
pe3yJbTar

Bnanets

- MeTo/1aMU PabOTHI C Pa3IUYHBIMU IO IPUPOJIC MATEMATUUECKUMU
00BbeKTaMH,

- IPAKTUYECKUMH HaBBIKAMHU JIOKA3aTENbCTBA Cy K JI€ "HU "M

- YMCHHUEM TCOPETUYICCKU 000C™HOBBLIBATH BBIBOJbI,

- MaTeMaTUYECKHUMH METO/IaMU OTMCAHMSI PEalIbHBIX MPOIECCOB B
npo¢eCCUOHATBHON IeATETLHOCTH




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas padora — 23,8 akaj. 4acoB:
— aynutopHas — 18 akaj. 4acos;
— BHeayIuTopHas — 5,8 akaJ1. yacoB
— caMocTosTenbHas pabota — 246,8 akas. 4acos;
— MOJTOTOBKA K dK3ameny — 17,4 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas g
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
s X B, KOHTPOJIS
Pasnen/ Tema 2 (B aKan. =acax) == A . p Kon
> 3 © | camocTosTENnBbHOI | ycrieBaeMOCTH U
JUCIUATIIAHBI & [~ . | xommeTeHIMK
0 & padoThI TIPOMEKYTOYHOM
na6. | mpakr. | €&
TIex. . 1 2'S aTTecTaluu
3aH. 3aH. O &
1. Jluneiinas  anrebpa wu
aHAJTUTHYECKAasi TeOMETPHUS
- BeITIOJTHeHHEe KP
Nel, [1K-22,
. - KOHCYJbTAlllN 110
1.1 JIuneitnas anreOpa 1 0,5/0,51| 40 |- camocTosaTensHOE y H OK-10
pemennto KP Nel
H3yUCHHE
JIUTEPATYpPhI
- BoinosiHeHune KP
Nel, [1K-22,
- KOHCYJbTallUH 110
1.2 BekropHast anredpa 1105 0,5/0,5| 40 |- camocTosTenbHOE y I OK-10
pemennto KP Nel
U3y4YeHHE
JTUTEPATYPBI
- BemmoaHeHne KP
13 Amnanuruueckas Nel, - KOHCY/THTAIHH IO IK-22,
TeOMETPHS Ha TUIOCKOCTH U 1 1 14 |- camocTosATENBHOE -
p pemennto KP Nel OK-10
B MIPOCTPAHCTBE U3y4YeHHE
JIUTEPATYPBI
HWroro no pazaeny 2,5 2/11 94
2. BBeneHnne B MaTeMaTUYECKUN
aHaau3
2.1 OCHOBHEIC - BeimoaHeHne KP
JNIeMEHTapHBIC  (YHKLHH. Nel, - KoHCYmbTALIH 10 IK-22,
TIpenensr H 1 1/11 41 |- caMOCTOSATEIHLHOE -
pe oeTo pemennio KP Nel OK-10
HETPEPHIBHOCTh  (DYHKLIUU U3y4YCHHE
OJHOU MepeMEHHOI JIATEpaTyphl
2.2 Tudpdepenumansuoe| 1
HCYMCIICHHE GbyHKIIH - Beimoninenune KP
OJTHOM MePEeMEHHOM. Nel, - KOHCYJTHTALHH TI0 IK-22,
Uccnenosanne HKIMH 0,5 1/11 | 30,8 |- camocTosTENBHOE -
NG by i pemenuto KP Nel OK-10
OIIHOW  TEpeMEeHHOH ¢ H3yuYCHHE
MIOMOIIBIO ITPOU3BOJHON U JIUTEPATypbI
MOCTPOCHUE UX TPaQUKOB
Uroro no pazaeny 1,5 221 | 71,8
3. VHTerpaibHOE HUCYHCICHHE
(hYHKIIMYU OJIHO# MTEpEeMEHHOM




3.1 ITepBooGpa3Has
(dhyHKLHS.

- BeInIoIHEeHHe KP

H . Ne2, [1K-22,
€oIpeIeNICHHbIN - KOHCYJIbTAIlUU IO
P 1 10 |- caMocTOATENBHOE 4 OK-10
WHTETpall U €ro OCHOBHEIE pemennio KP No2
N n3ydeHue
CBOWCTBa. OcHOBHbIE
JIUTEPATypPhI
METO/Ibl HHTETPHPOBAHUSL.
3.2 OnpeneneHHbIi
UHTErpall. dopmyna
Herorona-Jletibnuna. - BoinosineHue KP
CBOWCTBa OIPEAEIEHHOTO Ne2, KOHCYIbTALIH 110 [K-22,
uHTerpana.  Ilpunoxenus 0,5/0,5U| 14 |- camocTosiTenbHOE OK-10
P P e pemennio KP No2
OIIPEAENEHHOTO HHTeTpaia n3ydeHue
K BBIYHCIICHUIO TUIOIIAJICH, JIUTEPATyPbI
JUIMH YT U O0BEMOB Tell
BpaIeHHUSI.
HUroro no pazaeny 1 0,5/0,5U( 24
4. Teopusi BeposATHOCTEH W
MaTeMaTH4YecKas CTATUCTHKA
4.1 CnyyaitHble BEJINYHHBI.
Knaccuueckoe,
TEOMETPHUUYECKOE u
CTaTUCTHYECKOE
ONIDENCICHIS - BeimoniHeHne KP
pedt T Ne2, TK-22,
BEPOSITHOCTH. €OpEMBI - KOHCYJIbTAIlUU IO
p p 1 1/11 5 |- camocTosTensHOe Y . OK-10
CIOXECHHS W YMHOXKEHHUS. pemennto KP No2
U3y4YeHHE
VYcinoBHasgs ~ BEpOSATHOCTD.
9 JATEPaTyphI
dopmyna MTOJTHOM
BEPOSITHOCTH U opmyiia
Baiteca. Cxema bepnymmy,
npubnmmwkenus Jlamlaca u
4.2 CnyyaifHble BEJIMYHHBI.
JuckpeTHbie "
HeNpepbIBHBIE  CITyJaiiHbIe
BEJIMYUHBI. Pan
pacripeneneHus, (QyHKIUSA - BeinosiHeHue KP
u IJIOTHOCTh No2, KOHC a o IK-22,
- HCYJIbTAllUH II
pacnpenenenus. UncioBbie 1 1/11 10 |- camocTosiTenBEHOE 4 . OK-10
pemmennto KP No2
XapaKTePUCTUKU n3ydeHue
CIy4alHOI BEIIMYMHBI. JIUTEPATYPBI
N3BecTHbIe pacnpeneneHust
(moka3zaTenbHoe,
paBHOMEPHOE,
HOPMaJIbHOE) u ux
4.3 BYMEPHBIC
clydaiiHble Ifze};l\:lqll)/mm - BhInonHeHue KP
(Dy : Ne2, MK-22,
YHKIOUA  pacnpeae/ieHus, 0.5 0.5 12 - KOHCYJIbTAIlUH 110
. - CAMOCTOSITEIHOE -
CBOWCTBa. Yucnossle ! ' pemennto KP Ne2 OK-10
n3ydeHUe
XapaKTEPUCTHUKHU.
JIATEPaTyphI
DeMeHTHI TEOpUu
4.4 T'enepanbuas "
BBIOOpOYHAs
P - BeimojHeHue KP
CCOBOI(yl'[HOCTL. Ne2, TK-22,
TATUCTUYECKUE  OLICHKH - KOHCYJIbTalliH MO
1/0,51 | 10 |- camocrosTensHOE 4 1 OK-10
rapaMeTpoB pemennio KP Ne2
n3ydeHUe
pacnpeneneHusi. TouedHble
JIUTEPATYPhI
W WHTCPBAJIbHBIC OIICHKH.
Omnupuyeckas  QYHKIMS
4.5 Craructudeckas - BeinosiHenue KP
rumnoTe3a U cxema ee Ne2, KOHCY IHTALLIH 110 I1K-22,
MPOBEPKH. Kpurepwmii /11 10 |- camocTosiTENBEHOE OK-10
POBCP pHTep pemennio KP Ne2
IIupcona 0 BHJIE H3y4YEeHHE
pacnpeneneHus. JUTEPaTyphl




4.6 Ouenka

- BeInIoIHEeHHe KP

i Ne2. ST

. i - KOHCYJIbTalluH 0

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

ko3 durueHt

KOPPEALMH. JIunelinas JHTCPaTypR!

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

Uroro 3a cemectp 8 10/81 |246,8 SK3aMeH

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




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anys KOMIETEHTHOCTHOTO MIOAXO0/A IIPEeTyCMaTPHUBACT MCIIOIb30BaHHUE B y4EOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYIUTOPHOU paboToOi C LeNbl0 GOPMUPOBAHUS U Pa3BUTHS MPO(ECCHOHAIBHBIX HABBIKOB
o0yyJarouuxcs.

B nameit paboTe MbI HCITOTIB3yeM CIIETYIOIIEE.

1. TpamunuonHsle oOpa3oBarenbHble TeXHOJIOTHH. OpraHuzanus 00pa30BaTEIHLHOIO
nporecca, MpeAnojaraeT NpsSMYI TpPAaHCISIMIO 3HAHUM OT MpernojaBarelisi K CTYICHTY
(MperMyIIECTBEHHO HA OCHOBE OOBSCHUTEIbHO-WJUIIOCTPATUBHBIX METOJOB OOYy4YCHHS).
VYueOHast IesITeNbHOCTh CTYAEHTa HOCUT B TaKUX YCIIOBHSX, KaK HPABWIO, PEHPOTYKTHUBHBIHN
XapakTep.

* nH()OPMALMOHHAS JICKIHS

* cemuHap (3amura PI'P)

* IPAKTUYECKOE 3aHATHUE, MOCBIIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHI M HABBIKOB 110
NPEUIOKEHHOMY aJITOPUTMY.

2. Texnonoruu npoOIEMHOTr0 O0yUEeHHUS.

* npoOieMHas JIEKUUs — MW3JI0KEHHE MaTepHuana, IpPeANoaraionee M0CTaHOBKY
pOOJIEMHBIX U IMCKYCCUOHHBIX BOIIPOCOB
s Jjekuus «BABoeM» (OMHapHas JieKUMsl) — M3JI0XKEHHEe Marepuasa B (dopme

JIMAJIOTHYECKOro OOIIEHUs JByX CTYJIEHTOB (3apaHee MOATOTOBMBILUXCSA) WM CTYACHTa U
npernojaBaTess

* IPAKTUYECKOE 3aHATHE B (hOpME IPAKTUKYyMa

* caMoCTOsITeNIbHAs paboTa (C KOHCYJIbTAIIUSIMU MIPETIOIaBaTeNsl) Ha OCHOBE Keic-MeToa
— o0ydyeHue B KOHTEKCTE€ MOJIEIUPYEMOM CHUTyallud, BOCHPOM3BOJSIIEH pealbHble YCIOBUS
Hay4HOU, IPOU3BOJICTBEHHOM.

3. TexHOJIOTUN TPOEKTHOTO O0YUCHHMS.

* HccnenoBarenbCKkuil MPOEKT — CTPYKTypa MNpuOimxeHa K ¢opMaTy HaydHOIO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbl, ONPEJCIICHHEe HAay4HOM MpoOJIeMsbl,
npeaMera U oOBeKTa HCcieloBaHMA, Lened W 3ajgad, METOAO0B, MCTOYHHUKOB, BBIJIBH)KEHUE
TUIO0TE3bl, 000011IEHUE PE3YIBTATOB, BBIBO/IbI, 0003HAUEHUE HOBBIX ITPOOIIEM).

* TBopYecKkHil IPOEKT, MPEANOIATralolMi B OTIMYME OT MPEABIAYIIEr0, KOHEUHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYMMOMY «MaTeMaTUYECKOMY»
coObITHIO (Tpa3aHUK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJbKO He(hopMalibHO, KpaCOYHO OpOpMIIEHHAS; BUACOPOIHK «S Haydy Bac pemars ...» 1
T.II.

* HWudopmaunoHHBIH TpPOEKT — yuyeOHO-TIO3HABaTeNbHAs JAESITENBbHOCTh C SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cUCTeMaTU3aIus HHPOpMaLuu
0 KakoM-TO 00BbEKTe, 03HAKOMJIEHHE YYAaCTHUKOB IMPOEKTa C 3TOM MH(OpMalMel, ee aHaIu3 U
0000111eH1Ee 1, HAKOHEL], IPE3eHTAlUs 110 IPAKTUYECKOMY NPHIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelIbHbIE TeXHOIOTUU. OpraHusanus
00pa3oBaTeNBFHOrO IMpolecca ¢ MPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOIPAMMHBIX Cpell U
TEXHUYECKUX CpPEACTB paboTel ¢ wuHpopmManuel (MHPOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOAYC MOODLE).

* Jlekums-Bu3yanuzanusi — HM3JI0XKEHHE COAEPKAHHUS COMPOBOXKAAETCS IMpe3eHTaluen
(TemMoHCTpanye y4eOHBIX MaTepHajioB, B T.4. WUIIOCTPATHBHBIX, IpaUUecKUx, ayauo- M
BHJICOMATEPHAIIOB).

* [IpakTnueckoe 3aHsiTHE B (hOopMEe MPE3EHTALUU — MPEJCTABICHUE pE3YJIbTaTOB
MIPOEKTHON WJIM MCCIIEeI0BATENIbCKON JESITENbHOCTH C HCIOIb30BAaHUEM CIEIUAIN3UPOBAHHBIX
IIPOrPaMMHBIX CpEZ.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4YaromMXxcst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeICTBA IJISA MPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:

1. Mumayes 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  jgoctyna: s aBTOpHS3.
MOJIb30BaTENEH.

2. Maremaruka: yue6. nocooue / FO.M. Jlanwmios, JI.H. XKypoenko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; mon pea. JLH. XXypGenko, I''A. HukonoBoii. — Mockaa:
NHOPA-M, 2019. — 496 c¢. — (Breiciee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texkcr: 3JICKTPOHHBIH. - URL.:
https://new.znanium.com/catalog/product/989799. — Pexum jgocryma: ans  aBTOpH3.
MOJIb30BaTEIEH.

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. Teopust BepOSTHOCTEH U MaTeMaTHYECKast CTATUCTHKA: Y4yeOHoe mocobue / buprokosa
JL.T., boopux I'.'H1., Marees B.U., - 2-¢ u3n. - Mocksa: HUL[ MH®PA-M, 2017. - 289 c.
(Briciiee obpaszoBanue: bakanaBpuar) ISBN 978-5-16-011793-5. - Tekcr: anexrponHsiid. - URL:
https://new.znanium.com/catalog/product/370899. — Pexum jgoctyma: i 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:
anekTponHbii. — URL: https://new.znanium.com/catalog/product/989802. — Pexxum moctyma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

3. lTumaye B. C. 3amaunuk mo BeIciel MaTeMatuke: yueb. mocodue / B.C. Illunaues.
— 10-e u3n., crepeorunt. — Mocksa: UH®PA-M, 2020. — 304 ¢. — (Bsicmiee oOpazoBanue). -

ISBN 978-5-16-101831-6. — Texkcr: IJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456 — Pexum goctyma: Juis  aBTOpH3.
MIOJIb30BATENCH.

4. MaTeMaTHYeCKUi aHAIM3 B BOIIPOCax M 3aja4ax . yued. mocooue / B. ®@. Byrysos, H.
Y. Kpyrunkas, I'. H. Mensenes, A. A. llumkuH. - 5-¢ u3za. - Mocksa : ®U3MATIIUT, 2002. -

480 c¢. - ISBN  5-9221-0284-1. - Tekcr : onekrtponnbrii. -  URL:
https://new.znanium.com/catalog/product/544581 - Pexum gpmoctyma: Ui aBTOpU3.
MIOJIB30BaTENEH.

5. Pesnnuenko, C. B. AHanuTHueckasi reoMeTpus B IpuMepax u 3aaadax B 2 4. Yactp 1 :
y4eOHUK W MPAKTHKYM JJIsi akajemuueckoro OakanaBpuara / C. B. Pesnuuenko. — 2-e u3j.,

uctp. u fon. — Mocksa : M3aarensctBo HOpaiit, 2019. — 302 ¢. — (bakanaBp. AkaneMuuecKuit
Kkypc). — ISBN 978-5-534-02936-9. — Tekcr : anexkrponnsiii // DBC Opaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/436999 - Pexxum ngocTyna: aJis aBTOPHU3. MOJIB30BATEIICH.
DIIEKTPOHHBIE PECYPCHI:
1. Aanpocenko, O. C. [IpakTikym no JTuHEHHO# anredpe : yueOHoe mocobue. Y. 1/



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/1042456
https://new.znanium.com/catalog/product/544581
https://www.biblio-online.ru/bcode/436999

O. C. Angpocenko, T. I'. Ky3una, O. B. IlerpoBa. - Marauroropck : MI'TY, 2014, - 1
snektpon. omr. guck (CD-ROM). - 3Barn. ¢ turym.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119
300/1028.pdf&view=true - MakpooObeKT. - TeKCT : 3IeKTPOHHBIN. - CBECHHS JOCTYITHBI TAKXKe
Ha CD-ROM.

2. bynbruesa, C. B. Jluneiinas anrcopa : yueonoe mocodue. Y. Il. TIpaktukym / C. B.
Bynbruesa, T. B. A6pamoBa ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 s5eKTpoH. OMNT. JUCK
(CD-ROM). - 3arin. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooOBeKT. - TeKCT : 311eKTPOHHBIN. - CBeAeHUs JOCTYITHBI TAKKE
Ha CD-ROM.

3. bynwsueBa, C. B. Marematuka: HHTerpanpHoe wucuucieHue (YHKIMH OHOMN
nepemenHoi. [Ipaktutkym : yde6Hoe mocooue / C. B. Bynbiuesa ; 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. - CBEACHHUs TOCTYITHBI
takke Ha CD-ROM.

4. bynbrueBa, C. B. Jluneiinas anrebpa : yueOHoe mocobue. Y. Il. Ilpaktukym / C. B.
BbynerueBa, T. B. A6pamosa ; MI'TY. - Marauroropck : MI'TVY, 2017. - 1 aneKTpoH. ONT. AUCK
(CD-ROM). - 3arir. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooOBeKT. - TekcT : a5eKTpoHHbIH. - CBEACHUS JOCTYITHBI TAKKE
Ha CD-ROM.

5. Koporenkas, B. A. ®yHKIuM HECKOJIbKHX MEPEMEHHBIX : yueOHOe mocobue / B. A.
Koporenxkas, 10. A. U3BekoB ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 a5iekTpoH. 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 : 3JeKTpOHHBIH. - CBEJCHUS TOCTYITHBI TAKXKE
Ha CD-ROM.

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. Heonpenenennsiii uarerpan: Terpans-koncnekt — MI'TY, 2008. — 23
c.

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

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

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

6. I'yruna E.M. JlaGopaTopHblii TIpakTUKyM To ctatucthke ¢ nmpuMeHeHnem EXCEL:
Mertona. yka3. ais 1abopaTopHBIX pabOT MO MaTeMaTHYECKON cTaTucTUKe.- Marnutoropek: 'OY
BITO «MI'TY um. I'.11. HocoBay, 2009 — 40 c.

7. Makcumenko, M.A. CoObiTs U BeposITHOCTE. YacTh 2: MeToa. yka3. - MarHUTOropck:
'Oy BITIO «MI'TVY um. I'.11. HocoBay, 2010. — 25 c.

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

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


https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119300/1028.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119300/1028.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132828/2757.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132828/2757.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526244/3646.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526244/3646.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132828/2757.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132828/2757.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true

10. CaBymikuna H.®. Kombunatopuka. CoObiTie u BepostHOCTh. Yacth |1 KomOuHnaropuka.
Anrebpa coObITuii: Meton. ykazaHus mo aucuuminae «Marematuka» Juis cTylaeHToB | kypca
Bcex crenuanbHocteit. — MI'TY, 2007. - 17 ¢

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne

Haumenosanue I10 No norosopa Cpok neicTBuUA JIUIEH3UU

MS Windows 7

Professional(uis  |[A-1227-18 o1 08.10.2018 11.10.2021

KJIACCOB)

MS Windows 7

Professional (s |1-757-17 ot 27.06.2017 27.07.2018

KJ14CCOB)

7Zip cB000HO pacrpocTpansemoe [10 0OECCPOYHO

MathCAD v.15

Education J-1662-13 or 22.11.2013 0eccpovHo

University Edition

MathWorks

MathLab v.2014  [K-89-14 o1 08.12.2014 0eccpodHo

Classroom License

FAR Manager cB0OOTHO pacmpocTtpansiemoe [10 OeccpovHO
IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

HasBanue xypca CchUIKa
HanuonansHas WH(GOPMAITMOHHO-aHATUTHIECKAs URL:
cuctema — Poccuiickuif MHAEKC Hay4HOTO IIUTUPOBAHMUS )

https://elibrary.ru/project risc.asp

(PUHIT)
[MTouckosas cucrema Axkagemus Google (Google Scholar) [URL: https://scholar.google.ru/

HNudopmanmonnas cucreMa - EnnHOoe OKHO JOCTyma K
HHGOPMAIMOHHLIM pecypcaM
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

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

MatepraabHO-TeXHHYECKOe 00eCTieueHNe TUCITUTUTHHBI BKITFOYACT:

- VYueOHBIE AayAWTOPUHM JJIs TPOBEACHUS 3aHATUN  JICKIIMOHHOTO THMA C
MYJIBTUMEIMHHBIMU CPEICTBAMHU XPaHECHHSI, TIEpead U TPECTaBICHUS HH(POPMAIHH

- YdeOHBIC ayIUTOPHH MJIs TPOBEACHUS JIA0OPATOPHBIX 3aHSITHUM, TPYNIOBBIX U
WHIMBUIYATBHBIX KOHCY/IbTAIMMA, TEKYIIIETO KOHTPOJIS U POMEKYTOTHOH aTTECTAIHH

- AyIUTOpUU 7Sl CaMOCTOSITEIbHON paOOThl: KOMIBIOTEPHBIE KJIACCHI, YUTAIBHBIEC 3aJIbI
OMOJIHOTEKHU

- Ilomemenue pansg XpaHeHHS H TPOYUIAKTHYECKOTO OOCTY)KUBaHUS Yy4eOHOTO
000opyI0BaHUS


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

IIpunoxenne 1
YuyeOHO-MeTOANYeCKOE o0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4yarouxcs

[To mucummmae «MaTeMaTHKa» MPEeIyCMOTPEHAa BHEAYJUTOPHAs CaMOCTOSTEIbHAS
paboTa 00y4arouMxcsi, mpeanoaraas peneHne KOHTPOJIbHBIX paboT, H3y4eHHE JINTEPaTypHl,
COCTaBJIEHUE YU€OHON KapThlI.

Ilpumepnuie sapuanmul Konmpoavnvix pavom (KP):

KonTtpoabsnas padora Nel
3amanmue 1.
Pemmre cucremy Tpems criocobaMu: a) MaTpUIHBIM criocodom; 6) o ¢popmynam Kpamepa; B)
MeroaoM ['aycca

X—2y-3z2=3,
3X+y—-2z=09,
2x -3y +5z2 =-4.
3amanmue 2.
1) Haiigure yron mexay BektopaMu a M b, ecmu a = €; —l:, b= €2 2:.
[Toctpoiite naHHBIC BEKTOPHI B crcTeMe kKoopAarHAT OXy, a TAK)KEe BEKTOPbI, H300pakaroliue:
2a+b, a-3b.
2) VKaKuTe Cpelrd HUXKENPHUBEICHHBIX BEKTOPOB OPTOrOHANBHBIE, KOJUIMHEAPHBIC, a TaKKe

xomIutanapusie: a = €3;-1; 4; b= (2,-2,1), C= (2; %; —gj d= (7,11 8). Bprumcnure

TI0IA/Th TAPATIIETOrPAMMA, TOCTPOCHHOTO Ha BEKTOpax b u €.
3aganue 3.
Hanucars ypaBaenue npsimoir AB , eciu A€-1,; 2; 3:, B¢ 2;—1:. Boruncnute pacctosiHue OT
TOYKH A 3TOM NMPSAMOH JI0 IMIIOCKOCTH, MPOXOAIIEH uepe3 TOUKy B, mepneHANKyISIpHO BEKTOPY
N@-3;9 .
3aganue 4.
TpuBeauTe K KAHOHNIECKOMY BHIY H IOCTPOiiTe KpuBYIo X —4X+2y> —4y =0

3amanmue 5.
Beruncnure npeaenst:

. 1+4x-x* . 3x-arcsin2x . J2x-1-45

a) lim—————:0) lim————— ) lim .

x=® X +3X° + 2X x>0 COSX —COS” X x—>3 x—3
3aganue 6.

2

y y d% y Ay X = ctg2t

Haiinute — u —5 nns ynkumit: a) y=e : 0 o~
dx  dx? by ) {yzlntant)
3aganue 7.
. . 2X—17 .
CocraBbTe ypaBHEHHE KacaTeJIbHOW K KPUBOM: y==; 2 B TOUKe X,=-1. Hapucyiite
X J—

KacaTeJbHYIO U KPUBYIO.

KonTpoabHast padora Ne2
1. BeoluncnuTe HEONPEIEICHHBIE MHTEIPAJIbI



1) I(+t923xﬂx; 2) Iﬂdx; 3) jarcsinSxdx; 4) J'In X

VBX + X2

2. Brauciure OMPCACIICHHBIC HHTCI'PAJIbI
1) j(—stx/dx; 2) J'de; Is
5 se 72X —
3. Haiinure turomanu guryp, orpaHMUEHHBIX TUHUSAME. B 3am1aue (0) mpu MOCTPpOCHUH JTUHUH
BOCIIOJIB3YUTECh TAOMUIICH BaKHEUIIIMX KPUBBIX B TOJSPHON CUCTEME KOOPIUHAT:

a) Xy=6, x+y-7=0; 6) p>=2C0S2¢.
. . x = 2+/2 cost, 2
4. Haiiaure IMHY Iyrd KPUBOM o<t<inr
y = 2+/2sint, 3

5. BrIUHCINTE HECOOCTBEHHEBINH NHTET paJl WJIN YCTaHOBUTD €TI0 PaCXOAUMOCTh:

J' dx
2 3\/ Q— XE
6. OmuH pa3 Opomensl 1Be wurpaidbHble koctu. CiydaiiHas BenuumHa X -
CyMMa OYKOB, BBIIABIIMX Ha BepXHUX TIpaHaXx. CoOCTaBUTh P paclpeneIeHUs
JJAaHHOW CJIy4YalHOW BEJIWYHWHBI, BBIUYMCIIUTL €€ MaTEMaTHYEeCKOE OXHUOAAHUE U
JIUCTIEPCHIO.
7. Jlan psa  pacupenesieHus JTUCKPETHOM Cily4aiHON
BEIIMUMHBI X

X 4 6 8 10

1) fx3efx4dx;
0

P 0,4 0,2 c
0,1 0,1
Haiitn 3HayeHue mnapamerpa «C». BBIUUCIUTH MAaTEMAaTHYECKOE  OKHUIAHUE,
CpeHee KBaJpaTUYECKOe OTKJIOHEHue ciydaiiHoi BenmuuuHbl X. Iloctpouts rpaduk
(GyHKUMU pacrpesnereHuss U MHOTOYTOJIBHUK pacnpezeneHus. Haiitu BeposTHOCTh

TOrO, 4YTO Ciy4yaiHas BeJIMYMHA X HE NPEBOCXOAUT 3.
8. CnyuaiiHass BenuumHa X 3a7aHa cBoed (QyHKUMEH pacnpeneneHus

X-1
e 2, x<l

N | =

F(x)= o
l—leT x>1.
2

5

Haiitu motHOCTs pacnpenenenus. [loctpouts rpaduku (QyHKIUM U
IUIOTHOCTU pacrpesefieHus. BblYMCIUTh MaTeMaTHdyeckoe OXKHIaHUE U JHUCIEPCHIO.

9. CnyuaitHas BenmmuuHa X TMOAYMHEHA 3aKOHY pacCHpeleNIeHus ¢ IUIOTHOCTBIO:

0, x<0;
f@=1_ax
(I+x7)

Haiitn 3Hauenwe mapamerpa «a», (QYHKIHIO paclpeaeneHus, ONpeIeInTh
MaTeMaTHUECKOe OXXKHIAHHWE, JAWUCIEPCUI0 M BEPOSTHOCTH  TOTO, YTO CiydaiHas
BenuunMHa X nonagaer B mpomexyrtok (0, 2).

10. [lana tabnuma, 3ajaromas 3aKOH paclpelesieHUs] CHUCTeMbl CIy4YalHbIX BeJIWYMH  (
X, Y):



N 40 60
A% 20
10 3a a 0
20 2a 4a 2a
30 2a S5a
a
Haiitu : mapametp «a»; MaTeMAaTHYCCKHE —OXUNAHMS m,, m,; JAUCIEPCUN

oy, 0,; KOd)OHUMEHT KOppelALUuH 7, .

11. «O0GpaboTKa CTATUCTHUECKUX JaHHBIX. McciieoBaHNEe CTaTUCTUYECKUX 3aBUCUMOCTEN»
Jlan craTucTuueckuil psii (MCXOAHbIE 3HAYEHUSI BEJTMYHH)

X Y X Y X Y 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 | 286
24,1 1209 | 382 | 228 | 476 | 113 | 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| 278|155
381 196 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 35,2 | 30,7
16,8 [ 322 | 438 | 13 | 168 | 183 | 571 | 29 | 416 | 1872
28,8 1 29,7 | 355 | 24 | 239|202 | 40 | 238 | 425 | 153
471 | 147 | 459 | 24 | 543 | 142 | 50,7 | 159 | 329 | 225
50,1 | 159 ] 29,3 1219|608 | 272|586 | 93 | 356 | 22,7
302 | 25 | 542 142|214 198|401 | 174 | 47 | 173
369 | 232|598 | 61 | 384 | 23 | 344|234 | 314|302
366 | 79 | 322 | 223 | 46,8 | 205 | 53,7 [ 124 | 282 | 30
38 | 154 | 52 6,1 | 238 | 183 | 421 | 285 | 33,7 | 198
55 11 | 312 | 242 | 379 | 326 | 43 | 20,2 | 27,6 | 185
16,2 | 252 | 512 | 142 | 30,6 | 21,5 | 235 | 146 | 36,8 | 10,7
49,7 1159 | 32,2 | 204 | 37 | 245|329 | 258 | 455 | 14,8
49,7 1195309 | 20,7 | 576 | 20,3 | 54 | 14,4 | 18,6 | 153
42,3 119,71 415 | 108 | 419 | 146 | 423 | 235 | 258 | 274
357 11191412 | 98 | 341 | 263 | 588 | 92 | 392|175

1) Ilo naHHBIM  OLIEHUTE T€HEpaJIbHbIE TapaMETPhl: HAWIUTE CPeIHEE, AUCTIEPCHIO,
cpeaHee KBaJpaTHYHOE OTKJIOHEHUE, aCHMMETPHIO, SKCIIECC, MOy, Meinany, Ko3dduuueHt
BapHalliy JUIs IPU3HAKoB X 1 Y.

2) Ilo maHHBIM TPOBECTU CTATUCTHUYECKYIO POBEPKY CTATUCTUYECKON TUIIOTE3BI O
HOPMaJIbHOM pacIpeaeIeHUN U3MEPSIEMOT0 MPU3HAKa 110 CIETYIOIIUM KPUTEPUSIM: a) KPUTEPHUIO
ITupcona xz (YpoBeHb 3HAYMMOCTH PUHATH paBHBIM 0.05)., 0) KpuTepHUIo
Konmoroposa-CmupHoBa. B ciiydae npuHsSTHS TUIIOTE3bI 0 HOPMAIBHOCTH paclpeaesieHusl HAauTu
JIOBEPUTEIbHbIE HHTEPBAIBI I MATEMAaTHUECKOT0 0XKUAHUS U CPETHETO KBAIPATUYHOTO
OTKJIOHEHHMS TIpU ypoBHE HanexHocTu 0.95.

3) HaiiTi ucnipaBaeHHbIN KOPPEISIIUOHHBIA MOMEHT U KO3()(PUIIMEHT KOPPENAIIH.
[TpoBepuTh rUMOTE3y O HE3ABUCUMOCTHU NpU3HaKkoB X © Y (ypOBEHb 3HAUUMOCTH NPUHATH
paBHbM 0.05). Paccunrats koaduimenTs! tuHeliHoM perpeccun (X Ha Y wmwm Y Ha X).
[TpoBepuTH 3HAUMMOCTH YpaBHEHUS perpeccuu. HaliTi moBepHUTeIbHBIC HHTEPBABI IS
K03 PHIIMEHTOB KOPPEILMU U JIMHEHHOI perpeccun (mpu ypoBHe Haa&xHocTu 0.95).

4) TIloctpouts momne koppenauuid BenuuuH X u Y. M Ha 3ToM ke rpaduke MOCTPOUTh
JMHHUIO perpeccu. J[aTh CMBICIOBYIO HHTEPIPETALNIO KO3()(PULIUEHTOB YpaBHEHUS PErPECCUU.
OueHuTh €ro NPUroAHOCTH JIs aHAIUTUYECKUX PACUETOB.



IIpunioxenne 2

OueHovHbIe CpeACTBA /JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl POBEACHUSA MPOMEKYTOUHON ATTeCTAlUM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl
00y4eHus

O1neHOYHBIC CPEACTBA

IIK-5 - ¢cnoco0HOCTHIO HCOIb30BATH B MPAKTHYECKOH 1eATeIbHOCTH CIeIHAIN3UPOBAHHbIE 3HAHUA (PYHTAMEHTAIbHBIX pa3/ieoB (PU3UKH,
XUMHUH, OMOXUMHH, MATEMATUKH /IJIs1 0CBOEHHUS (PU3HYECKUX, XUMUYECKNX, OHOXUMUYECKHUX, OUOTEXHOJIOTNYECKUX, MUKPOOHOJIOTMYECKHUX,
TeNnJI0(pU3NYeCKUX MPOLEeCcCOB, MPOUCXOISIIINX NPH NMPOU3BOICTBE NPOAYKTOB NUTAHUS U3 PACTHTEIbHOIO ChIPbS

3HaTh

- OCHOBHBIC ITOHATHUS TUHEHHON
anreOpsl U aHATUTUYECKOM
reoMeTpuu

- OCHOBHBIC ITOJIOKCHUS
MaTeMaTH4YEeCKOTO aHaJIu3a,

- OCHOBHBIE TIOHATHS TEOPUH
BEPOATHOCTEN U MaTEMaTUYECKOU
CTaTHUCTHKM,

TeopeTnyeckue BONPOCHI VIS IK3aMeHa

1.
2.
3.

8.
9.

10.
11.
12.

13.

Marpuiibl. [elicTBus Hal MaTpUIIAMU.

Onpenenutenu MaTpull, UX CBOMCTBA (JItOObIE /1Ba C IOK-BOM).

Mmunop, anrebpandeckoe JOMOIHEHUE. Brruncienne onpeaenuTens pa3IoKeHHEeM 10 CTPOKE
(cTonOIry), HOHMKEHUEM TTOPSIIKA.

OOparHas maTpuila, TeOpemMa O CYIIECTBOBAaHHM W €IMHCTBEHHOCTH OOpaTHOM MAaTPHUIIbI
(10K-BO).

DOneMeHTapHble MpeoOpa3oBaHUs MaTpUll. OKBHBAJIEHTHbIE MaTpullbl. PaHr Marpuibl.
CgoiicTBa panra. Teopema o paHrax SKBHUBaJICHTHBIX MaTpHIl (06€3 J0K-Ba).

Crynenuaras matpuna. Teopema o paHre CTyreH4aTol MaTpuibl (A0K-BO).

Cucrembl nMHEWHBIX anredpanueckux ypaBHeHHH (CJIAY) (ompeneneHusi: COBMECTHOM,
HecoBMmecTHOU CJIAY, pemenust CJIAY). Ycnosus coBmectHoctu CJIAY.

Martpuunas 3anucek CJIAY. Pemenne CJIAY ¢ nomotsio 00paTHON MaTpHUIIB.

®opmynsl Kpamepa (BbiBON).

Onpenenennsle u Heonpeaenenusie CJIAY. Meron 'aycca.

Onnopoansie CJIAY. @yHnamMeHTanbHasi CUCTEMA PELICHHIA.

Bekrtopsl. JIunelinble onepannn Haja BekTopamu. KomnnHeapHble 1 KOMIUIAHAPHBIE BEKTOPBI.
Jlenenne oTpe3ka B JaHHOM OTHOIIIEHUH.

CkansipHOE TNPOU3BEICHHE BEKTOPOB, €r0 CBOMICTBA. YTOJl MEXAY BEKTOpamH. Y CIOBHE

HEPIEHIMKYIAPHOCTH JABYX BEKTOpOB. IIpoekimst BekTopa & Ha BekTop b . Mexanmdeckuit
CMBICJI CKJISIPHOT'O ITPOU3BEACHUS.




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

IInanupyemsble pe3ysbTaThl

O1eHOYHBIE CPEACTBA
0o0y4eHus H et

14. CxanspHoe mpousBeaeHue B 6asuce i, j, k (BBIBON).

15. BektopHoe npou3BeicHNe BEKTOPOB, €ro CBOMCTBA. [ eoMeTpruecKuil 1 MEXaHUUYECKUIN CMBICI
BEKTOPHOI'O IIPOU3BEIEHUS. Y CIIOBUE KOJUIMHEAPHOCTHU ABYX BEKTOPOB.

16. BexTopHoe npou3BesieHue B 6asuce i, j,k (BBIBOX).

17. CmemanHO€e IPOU3BEACHNUE BEKTOPOB, €TI0 CBOWCTBA. ['eOMETpHUYECKUI CMBICI CMELIaHHOTO
IIPOU3BENCHUSA. Y CIIOBUE KOMILUIAHAPHOCTH TPEX BEKTOPOB.

18. CmenranHOe pousBesieHue B 6asuce i, j,k (BBIBOM).

19. VpaBuenue npsamoii Ha mockocT. CriocoObl 3amanusi. OCHOBHBIE 3a/1a4H.

20. YpaBHeHue 110cKocTU B npocTpancTBe. CriocoOs! 3a1anust. OCHOBHBIE 3aauu.

21. YpaBHeHue npsMoii B mpocTpancTse. [IpsMas u miaockocTs B mpocTpaHcTBe. OCHOBHEIE 331a4H.

22. ®yukuuda. CnocoOsl 3aganus. O6nacte onpenenenus. OCHOBHBIE AJIeMEHTapHble (PYHKIMH, UX
CBOWCTBA, rpauKH.

23.1Ipenen ¢pynkuuu B Touke. [Ipenen ¢hynkuuu B 6eckonedHocTd. OTHOCTOPOHHUE TIPEIEIbI.

24.beckoHeUHO MaJble U OeCKOHeuHO Oobiue GyHKINH, CBSA3b MeKAy HUMU. CBOICTBa
0ECKOHEYHO MaJIbIX (PYHKLIUH.

25. Teopemsl 0 ipeenax. PackpeiTue HeonpeaeIeHHOCTEH.

26.3amMevarenbHbIe TPEIeibl.

27.CpaBHeHHE OECKOHEUYHO MANBIX (YHKINN. DKBUBAICHTHBIE OECKOHEYHO Majble ()YHKIIUHU H
OCHOBHBIE T€OpeMBI 0 HUX. [ [pMeHeHne K BBIUNCIICHUIO IPEEIIOB.

28.HemnpepsIBHOCTH (YHKIIMHU B TOUKE. TOYKH pa3pbiBa U UX Kiaccu(UKaIus.

29. OcHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (yHKIMAX. CBOMCTBA ()yHKIIMNA HEPEPHIBHBIX HA
OTpE3KeE.

30.TIponsBoanas (HyHKIHH, €€ TEOMETPHUECKUI U (PU3NIESCKHIA CMBICIT.

31.YpaBHeHus KacaTeabHON M HOpMau K KpuBoi. [{uddepeHnmpyeMocts GyHKINU B TOUKE.

32.TIpon3BoaHAasE CYMMBI, Pa3HOCTH, IPOU3BEICHUS, YaCTHOTO PyHKIMH. [Ipon3BoIHAS CIOXKHOMN 1
00paTHON (HyHKIIMH.

33. IuddepennppoBanre HESBHBIX U MapaMeTPUIECKH 3aJaHHbIX (yHKIUH. Jlorapupmudeckoe
g depeHIpoBaHue.

34.TIpon3BoAHbIE BBICITNX TOPSIIKOB.




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeCTBa

35. luddepentman pynkuuu. ['eomerpuaecknii cMbich auddepennnana. OCHOBHBIE TEOPEMBI O

nuddepenHmanax.

36.1Ipumenenue nuddepenimana kK MpUOTMKCHHBIM BIYUCICHUSIM.

37.0OcHoBHbIe Teopembl nuddepernnanbHoro ncunciaenus: Poms, Jlarpamka u Korm.
38.IIpasuio Jlonurass.

39. YcnoBuss MOHOTOHHOCTH GYHKIHUHA. DKcTpeMyMbl GyHKIui. Heo6xomumoe u joctaTouHoe

YCIIOBHS SKCTpeMyMa (yHKIIHH.

40.Haubonbiliee 1 HaMMEHbIIIee 3HAaUeHUs (DYHKIIUU Ha OTPE3Ke.
41, Beimykiiocts Tpaduka GyHkiun. Touku nepernda. Heobxoammoe u J0CTaTOYHOE YCIOBHUS

TOYEK meperuoa.

42. AcumnToThI TpaduKa GyHKINH.

43.
44,
45.
46.
47.
48.
49.
50.

51.
52.
53.
54.
55.
56.
57.
58.
59.

[TepBooOpaznas. HeonpeneneHHbIi HHTErpai U ero cBoiicTBa. Talmuia OCHOBHBIX HHTETPAJIOB.
OcCHOBHbBIE METO/Ibl UHTETPUPOBAHUS: 3aMEHA IEPEMEHHOIN Y HUHTEIPUPOBAHUE 10 YaCTSIM.
WHTerpupoBaHue paluoHaIbHbIX (QYHKIIMH.

HuTerpupoBanue TpPUrOHOMETPUUECKUX (DYHKIIUH.

WHTerpupoBaHue UPpallMOHAIBHBIX (YHKIUI.

OnpeneneHHbIN HHTETPaJl KakK Mpeied UHTErpalbHONW CyMMBbI, €T0 CBOMCTBA.

®opmyna Herotona — JleitOnuma. OCHOBHBIE CBOWCTBA OMPEAEICHHOTO HHTErpaja.
Brrunciienne onpeneneHHOro UHTerpaia (3aMeHa rnepeMeHHON, HHTETPUPOBAHHUE 110 YaCTsIM).
WHTerpupoBaHue YETHBIX U HEYETHBIX (DYHKIMI B CAMMETPUYHBIX MTpeieiax.

HecoOcTBeHHBIE HHTETpAIBI.

['eomeTpuueckue u GU3NIECKHE MPUIIOKEHUS ONPEICIIEHHOT0 HHTErpaa.

OcHOBHBIE IOHATHS TEOPUU BEPOSTHOCTEN: UCIIBITAHUE, COOBITHE, BEPOSITHOCTh COOBITHUS.
JeiicTBus HaJ COOBITHAMU. ANreOpa COOBITHIA.

TeopeMsbl CIOXKEHUS U YMHOKEHHS BEPOATHOCTEN.

®opmMmyia nonHou BeposstHocTH. PopMmyita belieca.

ITocnenoBarenbHOCTh HE3ABUCUMBIX HCTIbITaHUN. @opMyita bepHysum.

CnyualiHbple BETUYHHBI, UX BUIBI.

Psan pacnpenenenusa. OyHkuus pacnpeneneHus, ee cBoucTBa. [MOTHOCTH pacmpeneneHus,
CBOMCTBA.




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeCTBa

60. YncnoBele XapaKTEPUCTHKHU CIyYaHHBIX BEITUYMH: MAaTEeMaTHYECKOE OXHJIAHUE, TUCTICPCHS,
CpellHee KBapaTUYeCKOE OTKIOHEHHE.

61. HopmanbeHbIii 3aKOH pacpeiesieHus Cy4aifHON BeTMYUHBI.

62. Cucremsl ciydailHbIX BEJIMYMH. 3aKOH pacipeneineHus. YucioBble XapaKTepUCTUKU CUCTEMBbI
CIIy4alHbIX BEJIMYMH. 3aBUCUMOCTD CJIy4YallHbIX BEJIMYHUH.

YMmern

pacino3HaBaTb BO3MOXHOCTb

AHAJIMTUYCCKOI'O PCHICHUA 3a/la1u,

- CAMOCTOSITENIFHO pa3paboTaTh

AJIr'OPpUTM PCUICHUA 3a/la4u,

KOPPEKTHO 0OOOCHOBBIBATh

H606XOI[I/IMOCTB MMpCIJIOKCHHOI'O
MCTOAa pCUHICHUA 3aaa4u,

IpCaIOKNUTD Haunoboee

s deKTUBHOE pelIeHue,

YMETH UCIIOJIB30BATh IMMPUKIIAAHLIC

MIPOTrPaMMHBIE POAYKTHI.

Hpumepnbte npakmuudeckue 3a0anus 015 IK3AMena:

X—4y -2z =-3,
3X+y+z=5
3X-5y—-6z =-7.

1. PemuTh cucreMy NTUHEHHBIX anreOpanyecKux ypaBHEHHM

X+y+z=0,
2Xx-y—-2=0,
3X+4y+z=0.

2. PemuTh cucteMy JIMHEHHBIX aJireOpanvyeckux ypaBHEHUN

3. Hanucarp ypaBHeHHE NpsIMOit , Tpoxosiiei yepes Touky M €2  napamieiabHOM IpsAMoit

5X+2y+20=0.

4. Bermumcouts b oy axb ,eclIi a = (,l,l:, b = Q,Z,l:.

Haricats ypasrenue npsimoii AB , ecn A€12 , B@,—1

6. Hamucate ypaBHEHHE NPsAMOiL, Tpoxoduieil uepes Touxy M (,0: napaJyIeIbHON MPAMON
X-2 y-4
3 -1

7. Ilokasate, uro mpsiMbie 2X—Y—20=0 u —X—-2y—3=0 nepneHIUKYISPHBI.

8. Ilokasarb, uro mpsivpie 2X~Y+4=0y —4x+2y-10=0 panaynenpupr.

9. Hanucarb ypaBHEHHE NPAMOI, OTCEKAIONIEH Ha OCAX KOOPAUHAT OTPE3KHU 2 U 3.

10. Hamucars ypaBHEHHE MPAMOM, TIpoxosiieii uepes Touxy M € 2,3: HEPIEHIUKYISPHO
OpsAMON X +2y+20=0.

11. Beruncnure npeaensl:




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeCTBa

o l+4x—-x" . 3x-arcsin2x . _ J2x-1-45
a) lim———:0) |Im735B) lim————-
x>0 X 4 3X° + 2X x>0 COSX —COS” X X3 x—3

dy

12. Haiinure dx quist yHKImIE: a) = oHx 6) {x =ctg2t,
X

y=In€in2t .
13. Haiitn sxctpemMym dyHKiuu 1 Touky mepernba Y = X' —4x° —48x* +6x -9

14. HaiiTn HeonpeneIEHHBIA MHTETPaJ: a) fsin 3x-cos5xdx, 0) I 1-cosx dx B)
(x-sinx)?

j(2x+5)~exdx.
‘/? xdx _
2 \/x2+5

1
16. BeraucnuTh onpeneaeHHbIN HHTETpal J‘4x .arcsin xdx -
0

15. BoluncnuTe onpeaeneHHblid HHTErpal

o o 2
17. Haiith mmomans (HUIypsl, OrpaHMYEHHOM jmHuaMu: X=4, Yy =4X

18. IIpu mocraBke ¢ 3aBoja Ha 6a3y 1000 paguONPUEMHUKOB, Y 55 BBIILIN U3 CTPOs JIaMITbl. Haliti

BEPOSTHOCTH TOT'0, UTO B3SATHIN Hay/lauy IPUEMHHUK OyAeT UCTIPAaBHBIM.

19. IaTHAAIATE SK3aMEHAIIMOHHBIX OMJIETOB COAEPIKAT 110 2 BOMPOCA, KOTOPBIE HE TOBTOPSIOTCH,

HK3aMEHYIOLIHUICS 3HaeT TOJIbKO 25 BorpocoB. HaiiTu BeposSTHOCTH TOTO, YTO 3K3aMeH Oy/eT C/aH,

€CJIH JUIsL 9TOTO I0CTaTOYHO OTBETUTH Ha JIBa BOIIPOCA OJHOTO OmiieTa.

20. [IpuHIMaeM BEpOSTHOCTH POXKACHUS MaJIbuMKa U IEBOUKH PaBHBIMH. HailTh BEpOSITHOCTD

TOT0, 4yTO cpeu 10 HOBOPOXKAECHHBIX 6 OKAKYTCA MaIbUUKaMH.

21. laH 3aKOH pacrpe/eeHus JUCKPETHOMN CITyqaifHOW BEIMYHMHEL:
x: | 110 | 120 | 130 | 140 | 150

p: /01|02 |03 [0.2 |0.2

BBIUHCIIUTH €€ MaTEMaTHUECKOE OXKHIaHNe, JUCTIEPCUIO U CpeHEee KBaApaTHUIeCKOe OTKIIOHEHHE.

22. Jlana ¢pyHKIMS paciipeesieHUs] HETPEPhIBHOM CilydaifHON BEIMYMHBI X




CTpyKTypHBIii

IInanupyemsble pe3ysbTaThl

JJIEMEHT OrneHOYHBIC CPEICTBA
0o0y4eHus
KOMIICTCHITHH
0 npu x<0
0,25x3(x+3) npu O<=x<=1
F(X): 1 npu x>1
Haiitu miotHoCTh pacnpesencuus f(X), moctpouts ee rpaduk, BEPOSTHOCTD MOMAIaHUS B
3aJaHHBIN
untepsai [0,5; 2], Mx, Dx, ©%x.
23. 3aaHo pacnpeielIeHHe BEPOSTHOCTEH JUCKPETHOMN IBYMEPHOU CIy4aitHO# BETHMYNHBIL:
Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
HaiiTi 3aK0HBI pacrpeesieHus] COCTaBISIFOIINX, KO3()PUIHMEHT KOppesIiu
24. Tlo BeIOOpKE MpH 3a1aHHOM ypoBHE 3HaunMoctH o = 0,05 mpoBeputh mo kputeputo [lupcona
THIIOTE3Y O HOPMAJIBHOM paclpeie]ICHUN TeHepaIbHON COBOKYITHOCTH. B citydae npuHsTHS
THIIOTE3bI O HOPMAIBHOM PaCIpe/ICIICHUH HAUTH IOBEPUTEITbHBIC MHTSPBAJIBI IS
MaTEMAaTHYECKOTO OXKHUIAHKS d W CPEIHEr0 KBaJIPATHIECKOTO OTKJIIOHEHUSI G TPH YPOBHE
HaJIe)KHOCTH Y =1—a
X, 4 7 10 13 16 19 22 25
n, 6 11 14 22 20 13 9 5
25. Y3 HOpMaJIbHOM IeHepabHOI COBOKYITHOCTH U3BJIeYeHa BhIOOpKa o6bema N =15
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133,
134.
Tpebyercs npu yposHe 3HauMMOcTH v = 0,05 MPOBEPUTH HYIEBYIO TMIOTE3y H, : o’ =0’ =55,
NPUHAB B KayecTBe KOHKypHUpYomieil rumotessl: a) H, 1o’ #55,0) H, : o* >55 nmm H, :o? <55
B 3aBHCHMOCTH OT [OJTy4EHHOT0 3HAYCHUS O .
Brnagets - IpUEMaMH aHATTUTHYECKOTO U

YUCJIEHHOTO PELIEHUs MPUKIIAJHBIX
3aj1ad,
- HABBIKAMU HHTEPIIPETUPOBATH

Ilpumepnvie npuknaonvle 3a0auu u 3a0aHus
3anaua 1. 3aBUCUMOCTD ITyTH OT BPEMEHHU NPU MPSIMOJIMHEMHOM JIBUKEHUU TOYKH 33]1a€TCs




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeCTBa

MOJIy4E€HHBIC PE3YIbTATHI,
- MeToJaMu 00pabOTKH
nH(OPMAILIUY C UCTIOTIB30BAHUEM
MPUKJIAIHBIX POTPAMMHBIX CPEJICTB
MPUKJIAIHBIX 33729, M

- cnoco0aMu OIleHUBAHUS
3HAYUMOCTH U TIPAKTHUECKOM
MPUTOJTHOCTH MOJTYYCHHBIX
PE3yIIbTATOB;

1 3 2
YpaBHEHHUEM S = §t +2t°—-3,rme S —muytb BM, a I — Bpewms B ¢. Berunciure ee ckopocts U

YCKOPEHHE B MOMEHT BpeMeHu t =4cC.

3apanue 2. CocTaBbTE AITOPUTM HCCIICIOBAHUS HA SKCTPEMYM (YHKIIMH HECKOJIBKUX
MePEMEHHBIX

3apanme 3. [loaroroBere 0TBETHI HA BONpochl K M3 Ne 6: UTo 3HaYUT OLEHUTH T€HEPAIbHBIE
napameTpsl 1o Beioopke? Chopmynupyiite onpesesieHne ToYeuHoi orenku. Onpenennure
CMEIIECHHBIC U HECMEIIICHHBIC, 2P (EeKTUBHBIE U HEIP(DEKTUBHBIC, COCTOSITSIBHBIC U
HECOCTOSITEJIbHBIC OIICHKU T€HEPATIbHBIX MapaMeTpoB. [IpousutrocTpupyiite onpeneneHus
reOMETPUYECKU. aMUIINTE pacueTHbIe (JOPMYIIBI AJIsi CTPYIIIUPOBAHHBIX U HECTPYIITUPOBAHHBIX

JAHHBIX: BEIOOPOYHOTO cpeiHero X (YKaXXHTe €ro BEpOSTHOCTHBINA CMBICIT); BHIOOPOYHOM
nucriepcun Dg. Kak olieHUTh MaTeMaTHuecKoe OXugaHue 10 BRIOOpOUYHOM cpeaneit? Onenure
JUCIIEPCHIO 10 UCIPABICHHOM qucnepcuu. Kakumu sBISIOTCS TOUSUHBIE OLIEHKU
MaTEMaTUYECKOT0 OKUAAHUS, JUCIIEPCUU U CPEHETO KBAIPAaTUUHOTO OTKJIOHEHHUS: CMEIIICHHBIMU
WK HeT, 3pPeKTUBHBIMU WK HeI()(HEKTUBHBIMU, COCTOSTENEHBIMU HIIH HECOCTOATEIbHBIMU?
3agaua 4. /{ns u3ydeHust KOIMYECTBEHHOIO pU3HaKa X W3 reHepajibHOM COBOKYITHOCTH
u3BJIeueHa BbIOOpKa X;,- -, X, o0bema N, MMeromIas JaHHOE CTATUCTHUECKOE pacIpeiesieHHe.

1). IlocTpoiiTe NOIUTOH YACTOT.

2). IToctpoiiTe SMIUPUYECKYIO GYHKINIO PACHIPEIeTICHHS.

3). IlocTpoiiTe rucTorpaMMy OTHOCUTEIBHBIX YacCTOT.

4). Haiinute BeIOOpOUHOE cpeHee X , BEIOOpouHyto aucnepcuto D, BIOopouHOe cpenanee

KBaApaTU4YE€CKOE OTKIIOHECHHUE O, , HCIIPABICHHYIO JUCIIEPCUIO S2 1 UCIIPAaBJICHHOC CPEIHEC

KBaJIpaTUIECKOE OTKJIIOHEHHUE S .

5). Ilpu naHHOM ypOBHE 3HAUMMOCTH O IPOBEphTE MO Kputeputo [lupcona runoresy o
HOPMAJILHOM PacCIpeleIeHUN I€HEPAIIBHON COBOKYITHOCTH.

6). B ciiydae npuHSTHS TUIOTE3bI O HOPMAJIBHOM paclpe/leIeHNH HallIUTe JOBEPUTEIbHbBIE
WHTEPBAJIbI ISl MATEMAaTUYECKOTO O)KMIAHNUS d W CPEIHETO KBAJPAaTHYECKOTO OTKIOHEHUS G
IpY TaHHOM ypoBHe HajiexxHoctd Y =1— ot . ([Ipunste a = 0,01).




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeCTBa

X

9 13 17 21 25 29 33 37

n.

5 10 19 23 25 19 12 7

IK-16- cnoco0HOCTHIO IJIAHUPOBATH U NIPOBOAUTD (]m3l/1qec1me H XUHMHYECKHE IKCIICPUMCEHTLI, IIPOBOAUTDL 06pa60TRy HX pe3yjbTaTOB U
OLCHUBATH MOI'PCIIHOCTH, BBI/IBUTAaTh F'MIIOTE3bI H YCTAHABJIMBATD 'PAHUIBI UX IPUMECHCHUSA, IPUMECHATD METOABI MATEMATHYICCKOI0 aHAJIU3A U
MOACTHPOBAHUSN, TEOPETUIECCKOI'O H IKCIIEPUMEHTAJIBLHOI'0 HCCJIECTOBAHUS

3Harthb - OCHOBHBIE METO/bI 1. [IpenMeTr MaTeMaTUUYECKOM CTaTUCTUKU. | eHepaIbHasi COBOKYITHOCTh U BBIOOPKA.
CTATHCTUYECKOH 00padoTKH BapuanuonHsslii psa.
JIKCIEPHUMEHTANbHBIX JAHHBIX, 2. lMonurou. 'mcrorpamma. OMnupudeckast yHKIMS pacpeaesICHuUs.
- METOJBbI INIAHNPOBAHUSA 3. CratucTu4ecke OLEHKU IapaMeTpOB PaclpeAeICHUs TeHEPAIbHON COBOKYITHOCTH 10
JIKCIIEPUMEHTa, BbIOOpKE
- METOAMKY IPOBEPKHU 4. HTepBalibHbIE OLIEHKH NTapAMETPOB paclpeiesieHUsl TeHEPAIbHON COBOKYITHOCTH 110 BBIOOpKE
CTATHCTHYECKUX THIIOTE3, 5. O0mas cxema NpOBEPKHU MapaMeTPUUECKON CTATUCTUYECKON TUIIOTE3bI.
- METO/bI anaymu3a | 6. Hemapamerpuueckue crat. runoressl. Kpurepuii cornacusi. Kpurepuii [lupcona u kputepuit
CTATHCTHYECKUX JAHHBIX Konmoroposa-CMmupHOBa 17151 IPOBEPKHU TUIIOTE3BI O BUJIE PACTIPEACICHUS
JKCIIEPUMEHTAIIBHBIX JIaHHBIX.
7. KoppensiuoHHbIN aHanu3. OMIUpUdeckuii K03 puimeHT Koppensum.
8. HaxoxieHue ypaBHEHUs JIMHEHHON perpeccuy MeToI0M HauMEHBIINX KBaJIpaToB.
9. OneHka KkauecTBa ypaBHEHMSI PETPECCUM U €r0 UHTEPIIPETALINS
10. Anroput™m nogdopa GyHKIUH (TTIOTHOCTH) pacipeesieH s BRIOOPOYHBIX JaHHBIX, HA OCHOBE
aHaJIM3a BBIOOPKH U €€ XapaKTEePUCTHK.
YMmets - OLIEHUBATh IOTPEIIHOCTD Ilpumepnvie npakmuyeckue 3a0aHUA U 300a4u

CTaTUCTUYECKUX JIAHHBIX,

- BBIYHCIIATh TOYEUHBIE OLIEHKU
OTJIENbHBIX TAPAMETPOB
IKCIIEPUMEHTA,

- HaXOJIUTh UHTEPBAJIbHbBIE OLIEHKH
TpeOyeMBbIX MapaMeTpoB,

- OLICHUBATh 3aBUCUMOCTb MEXKY
pa3NuYHBIMH (pakTOpaMu

3aganue 1. Uto BiMsieT Ha HHTEPBAIbHYIO OIIEHKY NapaMeTpa (MaTeMaTH4eCKOro OKUIaHMs,
JIUCIIECHUH, CPENHETO KBaapaTudecKk HallTh MeTo0M MOMEHTOB ITapaMeTphl pacipeieIeHus

IlyaccoHa nmo JaHHbIM

MMpCACTAaBJICHHBIM B Ta6J'II/II_[e

Xi

0 1 2 3 4 5 6 7

N;

10 8 6 5 4 3 3 1

3anaua 2. [IponsBoauTean HOBOTO BUA aCIIMPHUHA YTBEPHKIAIOT, UYTO OH CHUMAET TOJIOBHYIO 0OJIb
3a 30 munyt. Ciydaiinas BeiOopka 121 yenoBeka, CTpaJaolINX TOJIOBHBIMH OOJISIMH, TIOKa3aJia, YTo




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeCTBa

IKCIIEPUMEHTA

HOBBIW TUN aCIUPUHA CHUMAET TOJIOBHYIO O0JIb 32 28,6 MHHYT MPU CPETHEM KBAPATUICCKOM
oTkJIoHeHUH 4,2 MuUHYTHIL. [IpoBepbTe Ha ypoBHE 3HaUUMOCTH 0. = 0,05 cripaBeIMBOCTD
'YTBEp:KJI€HUSI IPOU3BOJUTENEH aCIMPUHA O TOM, YTO 3TO JIEKAPCTBO U3JIEUYMBAET FOJIOBHYIO 00JIb
3a 30 MUHYT.

3agaua 3. [IpoBeputs Ha ypoBHE 3HaunMMocTu 0=0,05 runore3y 0 HOpMaJIbHOM paclpeaeIeHUN
reHepaJIbHON COBOKYMHOCTH X, HCTONb3ys KpuTepuii [lupcoHa, o JaHHBIM BBIOOPKH

m; 3 15 11 7 4

m;’ 4 9 15 9 5
3anaua 4. KoppensaunoHHO-perpeccHoHHbIN aHanu3. M3ydaercs 3aBUCUMOCTb 00beMa IPOIax

Y (TBIC.py0.) OT TUIOIIA I TOPTOBOTO 3ama X (MZ)

Onpenenutb KOAXPPUIUEHTH YPAaBHEHUS MAPHOM JIMHEHHOM perpeccuu, BEINUCATh YpaBHEHHE,
MOJATBEPAUTD €r0 3HAYUMOCTb B LIEJIOM U OTIMYHUE OT HYJIS KaXJ0T0 U3 K03 PHuuneHToB npu
ypoBHe 3HaunMocTu 0=0,05. OnpenennTs: K03(QHUIUEHT KOPPETALMU MEXKIY IEpEMEHHBIMU X U
Y; 3HaueHue U CMbICT KO3PPUIUEHTA JeTEPMUHAIIMH; CMBICIT KOA()(PUIINEHTOB YpaBHEHUSI
perpeccuu; TMPOTHO3HOE 3HAYECHHUE pe3ynabTarta npu  X=45; nucnepcuio ommrOKKU MOJEIH.




CTpyKTypHBIii

[Imanupyemslie pe3ysbTaTsl

JJIEMEHT OueHouHbIE CpeACTBA
0o0y4eHus
KOMIIETEHIINN
BbIBO UTOIOB
PezpeccuoHHOA CMamucmuKa
MHOKecTBeHHbIN R 0,72
R-kBagpart 0,52
HopmupoBaHHbIN R-
KBagpart 0,46
CraHaapTHaA owunbra 10,45
HabnwoneHna 10,00
LAWCnepcuoHHbIN aHanus
3Hauu-
df SS MS F mocme F
PerpeccuA 1 945,881 945,881 8,656 0,019
OctaTok 8 874,219 108,277
HToro 9 1820,100
CmaHdapm t-

Koagopu HaAa cmamuc P- HuxcHue BepxHue

yueHmsl owubka muka  3HaueHue  95% 95%
Y-nepeceyeHune 6,819 4,803 0,001 17,027 48,477
X 0,192 2,942 0,019 0,122 1,010

Bnanets - MATEeMaTHYE€CKHM aNiapaToM

HaBbIKAMH €10 UCII0JIB30BaHUA
AJI51 O CAHHUSA
JIKCIEPHUMEHTATBHOI0
HCCJICJOBAHNS

- HABBIKAMHU 1 METOAUKAMHU
000011IeHUS Pe3yIbTATOB
IKCHEPUMEHTAIbHOMI

[IpMepHBIe NPaKTHYECKHE 32IaHUS U 321241

3aoaua 1 Haiitu MCTOAOM MOMCHTOB MMAPaMCTPLl HOPMAJIBHOI'O paCpCACIICHUA 110 JaHHbIM,

NpCaACTaBJICHHBIM B Ta6nnue

Xi 0.3 0.5 0.7 0.9 1.1

1.3

1.5

1.7 1.9

2.2

2.3

ni 6 9 26 25 30

26

21

24 20

8

5

33}]21‘{21 2. HOCTpOI/ITB HHTCPBAJIbHYIO OLICHKY MATCMATHYCCKOI'O OKUIAaHUS CHyIIaI\/IIHOI\/II BCIIMYNHBI




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemblie pe3yabTaThl
0o0y4eHus

OneHouHble CpeCTBa

AeATEeJIbHOCTH,
- CII0Cco0aMHu OolleHNBaHUSA
3HAYMMOCTH U NPAKTHYECKOM
NMPHUTOAHOCTH MOJYYeHHBIX
pe3yJbTaToB.

X, €cJl U3BECTHO, YTO CPE/HsIA apu(hMeTHIECKas BLIOOPKKM BLIOOPOYHAs IUCIIEPCHUS () 05, 00BEM
BbIOOpKH 5(). [Ipunsts ypoens 3naunmoctu 0,05.

3agaua 3. [Ipeamnonoxum, 4To CpeaHss JyIMHA 15 THHeeK, CIy4aifHO BEIOPAHHBIX B Mara3uHe
KaHUEIAPCKUX MpUHaIeKHOCTEH, cocTtaBmiia 20,04 cM npu cpelHEM KBaJpaTUYECKOM
otksoHeHuH 0,015 cM. MoxeM 111 Mbl CUUTATh, YTO CPEAHSS JUIMHA JTMHEEK, POIAIOIIUXCS B
MmarasuHe, paBHa 20 CM, WK MOXHO YTBEPK1aTh, 4TO uX juuHa 6osbme 20 cm? (o = 0,05).
3anaua 4. 13 maptum 100BITHIX aIMa30B CIyYailHBIM 00pa30M OTPadOTaHBI 6 HK3EMIUISIPOB.
Br16opouHblii cpeqHuil BeC U CTaHAAPTHOE OTKJIOHEHHE UX OKa3anuch paBHbiMU 0,53 kapaTa u
0,0559 kapara coorBecTBeHHO. [IpoBephTE HYIEBYIO TUIIOTE3Y O TOM, UTO CPEIHUM BEC ajiMasa
paseH 0,5 kapaTa npu albTepHATUBHON THIIOTE3€ O TOM, YTO OH Oombie 0,5 kapara. YpoBeHb
3HAYUMOCTHU NPUHATH paBHbIM 0,05.

3agaua 5. MMerotcs naHHbie 0 pe3ylbTaTax MPOBEPKU KauyecTBa JICTaJICH:

[Taptus neraneit | O6bem CpenHsist IpOYHOCTD Hucnepcus
HapTHH

Jlo u3MeHeHus 100 40 250
TEXHOJIOTHH

W3TOTOBIICHHSI

Ilocne n3zmMeHenus 100 44 150
TEXHOJIOTHH

W3TOTOBJICHUSI

" 2
SBasieTcst 1 noBkIlIeHUe poyHOCTH Aetaneil ¢ 40 1o 44 Kr/cM” CylieCTBEHHBIMU HACTOJIBKO, UTO
€ro MOJKHO CYMTAaTh CJIEJCTBUEM M3MEHEHMSI TEXHOJIOTWH, WJIM K€ 3TO PE3yJbTaT CIydalHOU
K0J1€0JIeMOCTH MOoKa3aTesiel, U TOITOMY U3MEHEHUE TEXHOJIOTUN HeNb3sl CUUTATh IP(PEKTUBHBIM?

(0.=0,05).




0) [lopsinok npoBeeHUsI MPOMEKYTOUHOI aATTeCTALMN, MOKA3aTe/IH U KPUTEPUH
OLlCHUBAHUA:

[TpoMexxyTodHasi aTTecTanus IO AUCHUIUIHHE «be30macHOCTh KHU3HEACSITCIbHOCTH
BKJIFOYAET TEOPETHUYECKUE BOIIPOCHI, MO3BOJISIFOIIUE OLICHUTh YPOBEHb YCBOCHHS O0YJAFOIIIMUCS
3HAHWA W TPAKTUYCCKUE 3aJlaHUsl, BBISBISIONINE CTENEHb CHOPMHPOBAHHOCTH YMEHUH U
BIIQJICHUH, IPOBOUTCS B (hOpME IK3aMeHa.

DK3aMeH 10 JaHHOW TUCIUIUIMHE MPOBOAMUTCS B YCTHOH (hOpME IO IK3aMEHAIMOHHBIM
ouieraMm.

[Tokazarenu U KPUTEPUU OLICHUBAHUS YK3aMEHA:

— Ha OIEHKY «OTJIIMYHO» (5 0ayuioB) — 00yJarouuiicss TeMOHCTPUPYET BHICOKUM YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETCHIIMA, BCECTOPOHHEE, CHUCTEMATHYECKOE U TIy0OKoe 3HaHUe
yueOHOro Martepuana, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO OIEpUpyeT
3HAHUSIMH, YMCHHUSIMH, TTPUMEHSET UX B CUTYAIUSIX TOBBIIICHHON CIIOXKHOCTH.

— Ha OLIEHKY «Xopomio» (4 6amra) — oOydaromuics IEMOHCTPUPYET CPEAHHM YPOBEHBb
c()OPMUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHCHHUS [IPH aHAJTUTUYECKUX OTepallnsiX, IEPeHoce
3HAHWIA U YMEHU HAa HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLIEHKY «YAOBIJIETBOPUTEIbHOY (3 Oaia) — 00ydaromuiicss 1eMOHCTPUPYET OPOTOBBIN
ypOBEHb CHOPMUPOBAHHOCTH KOMITETECHITUI: B X0JI¢ KOHTPOJBHBIX MEPOIPHUITHHA JOIMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTICNbHBIX 3HAHUM, YMEHUN, HABBIKOB, OOYyYarolIUiCs
WCTIBITBIBACT 3HAYUTEIILHBIC 3aTPYAHCHHSI TIPH OTICPUPOBAHUYU U 3HAHUSMU U YMEHUSMU IPU UX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HEYJOBJIETBOPHUTEIBHO (2 Oayia) — 00yJaromuiicss AEMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHMUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHBbIC OIIMOKU, HE MOKET
MOKA3aTh UHTEIUICKTyaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OIIEHKY «HEeyIOBIeTBOpUTEeNbHO» (1 Oamn) — oOyyaromuiicss He MOXET IMOKasaTh
3HaHHWS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WH(HOpMAIMU, HE MOXKET I[T0Ka3aTh
MHTEJJIEKTYaTbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.



