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1. I_Ie.JII/I, 3a/lavYi U IVIAaHUPYEMBbIC PE3yJabTaThbl oﬁyqunﬂ o AMCIOMIIJIMHE

Ilenbpto OCBOEHUS AMCHUILUIMHBI «YTIpaBI€HUE PUCKAMU, CHCTEMHBIM aHaIN3 U MOJEIUPOBa-
HUE» SBISETCS O3HAKOMJICHHE U HM3Yy4YE€HHE MarucTpaMd OCHOBHBIX NPUHIIMIIOB yNpaBieHUs 0e3-
OTIaCHOCTBIO CJIOKHBIX CHCTEM, METOI0B CUCTEMHOTO aHaJIN3a U MOJCIUPOBAHMSI ONTACHBIX MPOIIEC-
COB, IPUHSATHA PELICHUN HAa OCHOBE COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJIOT M.

JlucrurinHa IpeICTaBIIsIeT TEOPETUUECKYI0 OCHOBY 0a30BbIX 3HAHUI HEOOXOIUMBIX BBIITYCK-
HUKaM JUI pelIeHUs MPaKTUYECKUX BOIPOCOB MO YIPaBJIEHHUIO B c(epe TeXHOTeHHOM Ge30macHo-
CTH.

3aza4yamMy JUCLUIUINHBI SBIISIOTCS:

- M3y4YeHHE MPUHIUIIOB U METOJIOB MPHUHSITHS PELICHUI B YCIOBUSAX PUCKA, U OpraHH-
3allu¥ yIpaBJieHUs: 6€30MaCHOCTHIO HA OCHOBE COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

- M3y4YeHHE METOJIOB CUCTEMHOr0 aHajn3a U MaTeMaTH4YeCKOro MOJIEIUPOBaHUS 00b-
€KTOB U MPOIIECCOB MCCIIEIOBAHUS, OLECHKH TEXHUKO-DKOHOMUYECKON 3(PPEKTUBHOCTH MEPONPHS-
TUH, HaIpPaBJIEHHBIX HA MOBBIIIEHHE 0€30MaCHOCTH W SKOJIOTMYHOCTH NMPOU3BOJCTBA, & TaKXKe 3a-
TpaT Ha JUKBUAALMIO MOCIEICTBUM aBapuil U KaTacTpod A NPUHATHA SKOHOMHUECKH 00OCHOBAH-
HBIX pElICHUM;

- U3y4EHHE METOA0B ONTHMHU3ALNU IPOU3BOACTBEHHBIX TEXHOJIOTUI C LEJIbIO CHUXKE-
HUS BO3JICMCTBHS HETATUBHBIX (PaKTOPOB HA YEJIOBEKA U OKPYKAIOIIYIO CPENy;

- u3yudeHne ocoOeHHOCTeN pa3pabOTKH, MJIAHUPOBAHUS U peau3alii OpraHu3aluoH-
HO-TEXHUYECKUX MEeponpusaTuil B o01actu odecriedeHnst 0€30MacHOCTH CIIOKHBIX CUCTEM U MpolLIiec-
COB, OPraHU3aLUHN M BHEJIPEHUSI COBPEMEHHBIX CUCTEM MEHEIKMEHTa TEXHOTEHHOT'O U Podeccro-
HaJIBHOTO PHUCKa Ha MPEANPUITHIX U B OPTaHU3aLUsIX.

Mertoauka mpenofaBaHus JUCHMIUIMHBI  «MH(QOpManMoOHHBIE TEXHOJIOTHM B  cdepe
0€30MacHOCTH» M peaju3alus KOMIETEHTHOrO MOAX0Jla B M3JIOXKEHWU M BOCHPUATHH MaTepuania
IpeaycMaTpUBAEeT HCIOIb30BaHUE CIEAYIOIIMX AKTUBHBIX M MHTEPAKTUBHBIX (POPM HPOBEICHUS
IPYNIOBBIX, UHAUBUAYAIbHbBIX, ayTUTOPHBIX U BHEAYIUTOPHBIX 3aHATHI:

- M3y4EHUE TEOPETUYECKOr0 MaTeEpUaa ¢ UCIIOJIb30BAHNEM KOMITBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSTEIbHOE M3yYeHUE TEOPETUUYECKOro MaTepuaia JUCHMILIUHBI C UCIIOIb30BAHU-
eM Internet-pecypcoB, HHPOPMAIIMOHHBIX 0a3, METOJMUYECKUX Pa3pabOTOK, CrIeHaIbHON yueOHOH 1
Hay4HOH JINTEpaTypHl;

- 3aKpervieHHe TEOPETHYECKOro MaTepualia B XOJ€ BBIIOJIHEHHUS MPOOIEeMHO-OpPUEHTHUPO-
BaHHBIX, TOUCKOBBIX U TBOPYECKUX MPAKTUUECKUX 3aJaHUII;

- HCIOJIb30BaHUE MHTEPAKTUBHBIX (DOPM P MPOBEICHUU 3aHATHH (CEeMHUHAPHI U JIEKIIUU B
JMAJIOTOBOM PEXHUME, JUCKYCCUU, IPOCMOTP BHIE0 MaTepUalIOB, CUTYAl[MOHHBIN aHaIn3 U MOJEIIH-
POBaHHUE OMACHBIX MPOLIECCOB U JIp.);

- 00Cy’KJIEHHE U 3alUTa BHIITOJIHEHHBIX CAMOCTOSITENIbHBIX pabOT MO TUCIUILINHE;

— IIPOBEACHHE TEKYIIET0 KOHTPOJIS.

OO6yuenne no aucuuianHe «MHpopMalMoOHHbIE TEXHOJIOTUH B HAJA30PHO-WHCIEKIMOHHON

ACATCIIbHOCTHU) HAIIPABJICHO Ha (bOpMI/IpOBaHI/IC y o6yqa}0m1/1xc;1 ClIeayrommx KOMHeTeHHI/Iﬁl

Kon Kox u HaumeHoBaHMe NHauKaTopbl 10CTHIKEHUS
KOMIIeTEeHIIUH KOMIIeTeHIIHil KOMIIeTEHIIUHN

YK-1 VYK-1. Cniocoben NYK-1.1. Aranu3upyet npoOIeMHYIO CUTY-
OCYILIECTBJISATh KPUTUUECKUMA allMIo0 KaK CUCTEMY, OCYLIECTBIISIET €€ Jie-
aHaJIn3 MPOOJIEMHBIX KOMITO3HIIMIO U ONPEIENSAET CBA3H MEXIY
CUTYaIlMil Ha OCHOBE €€ COCTABJISIIOLIUMU.
CHCTEMHOTO IIOJX0/1a, NYK-1.2. OnpeaensieT npoOTUBOPEYUBOCTh U
BbIpa0aThIBATh CTPATETHIO npoOenbl B HHpOpMaIu, HeoOX0AUMON IS
NEUCTBUMN perieHus MpoOJIEeMHOM CUTYaIlMH, a TaKkKe

KPUTUYECKH OIEHHUBAET PEJIEBAHTHOCTH HC-




HOJIB3YyEeMBIX HH()OPMAIIMOHHBIX HCTOYHH-
KOB.

NVYK-1.3. Pa3pabatbiBaet 1 coepkaTeIbHO
apryMEHTHUPYET CTPATErHi0 peIIeHUs
npoOJIEeMHOM CUTYyallM HAa OCHOBE
CHUCTEMHOI'0 U MEXIUCIUIUINHAPHOTO
MOJIXOJI0B C YYETOM OLIEHKHU
CYILLECTBYIOIINUX PUCKOB U BO3MOKHOCTEN
VX MUHUMU3ALNU

cnegyromumu  quctummHamu - OOIT:

2.

HAucuunimna

MecTo TUCUMIITIMHBI B CTPYKTYpPe 00pa30BaTeibHOM MPOrpaMMbl

JucuuminuHa «YpaBiaeHUue pUCKaMH, CUICTEMHBIN aHAIW3 U MOJEIUPOBAHUE» OTHOCHUTCS
k yactu b 1.2. - Yactp, popmupyemast ygactHuKamMu 0Opa3zoBaTelbHBIX oTHOImEHUH —b1.2.1.1
OCBaMBaeTCs B 2 ceMecTpe.

«HpopMaMOHHbIE TEXHOJOTMH B cdepe

0e30IMacHOCTHY» CBsi3aHa CO

«MaTremMaTHdeCcKue MCTOABI B TCOPHHU HAACKHOCTU U

0e30macHOCTH» «YTIpaBJICHUE PUCKAMH, CUCTEMHBIA aHAU3 U MOJEIHPOBAaHUE», «IKCIEpTU3a

6e3omacHoCTU»», «MeTo/bl MOBBIIEHUS 0€30IacCHOCTH IMPOU3BOJICTBA», «YIIPaBICHHUE OXPaHOM

TpyZla B OPraHU3aLum».

3. CTpykTypa u coaepkaHue IJUCHUILIHHBI

OO6m1as TpyJ0€MKOCTh TUCIHUIUIUHBI COCTABISIET 5 3aueTHbIX(e) eauHuIl(bl) (180 vacon).

3.1

Buabl yueOHo# padoThl U TPYA0EMKOCTH

(o dopmam oOydeHus)

3.1.1. Ounas hopma oOydeHHs

Ne KonunuyectBo CemecTpsl
n/n Bup yuyeOHoii padoThI 2
4acoB
1 | AyauTopHble 3aHATHS 54 54
B ToM uncne:
1.1 | JIexuun 18 18
1.2 | CemuHapckue/pakTUYECKUE 3aHATHS 36 36
1.3 | JJaboparopHble 3aHATHS (IPAKTUKYM)
2 | CamocTosiTesbHasi pabora 126
B toM gucne:
2.1 | IloaroroBka K 1a00OpaToOpHOMY NMPAKTHKYMY 36 36
2.2 18 18
3 | IlpomexxyTouHasi aTrecTanus
3auet/mud.3aueT/7K3aMeH JK3aMeH
Htoro 180
3.1.2. 3aouynas ¢popma oOyueHus
Ne Kosan4yecTBo CemecTpbl
n/n Bun yueOHoii padoThl 2
4acoB




AyIUTOpPHBbIE 3aHATHS

20

B ToMm uucine:

1.1

Jlexmun

1.2

CeMI/IHapCKI/Ie/HpaKTI/I‘-IeCKI/IC 3aHATHUA

1.3

JlaGopartopHblie 3aHITHS

CamocrosiTeibHass padoTa

B ToM uucie:

160

2.1

2.2

HpOMe)KyTO‘-IHaH arTrecraumusa

3auet/ nud. 3aueT/3K3aMeH

OK3aMCH

Hrtoro

180

3.2 TemaTruyeckuii NJIAH U3yYeHUS AUCHUNINHBI

(mo popmam 0OyueHus)

3.2.1. Ounas hopma oOydeHHs

Pa3neanl/TeMbl
JTUCIUILINHDI

TpynoemkocTh, 4ac

Bcero

AyauTopHasi padora

Jlexmuun
Cemunapckue/
3aHSATHS
JlabopaTopHbie
3aHATHS
[IpakTnyeckas
MOITOTOBKA

CaMmocrosTenpHas
pabota

Pazgen 1. Ob6mas xapakTepucTuka 3a-
nad nHGHOPMALIMOHHOTO 00eCTICYCHHS
MIPOIIECCOB MPUHATUS PEIICHUH C MPHU-
MEHEHHEM MaTEMaTHYECKHX ITaKETOB
Excel u Mathcad, cuctem nonnepxku
MPUHATHS YIPABICHUYCCKUX PEUICHUI

| mpaKTUYECKHUE

N

—
(o)

1.1

Tema 1. OOmias xapakTepucTHKa 3a/1a4
UH(POPMAITMOHHOTO OO0ECTICUeHUsT TIPO-
IIECCOB MPUHSTHS PEIICHUHN ¢ TPUMEHE-
HHEM MaTeMaThuecKux maketos Excel u
Mathcad

1.2

Tema 1.2. OcHOBHBIE MpHEMBI TPAKTH-
yeckoil paboThl B cpene Excel

1.3

Tema 1.3. OcHOBHBIE NpPUEMBI MIPAKTH-
gyeckoi paboTsl B cpene Mathcad

1.4

Bsanmopneiicteue Excel m  Mathcad ¢
JIPYTHMH ITPOrpaMMaMu

Paznen 2. YucneHHbIe METOIBI PEIICHUS
MPUKJIATHBIX 3a/a9 HAJICKHOCTH U 0e3-
OITACHOCTH CJIOKHBIX CHCTEM C HMCIIOJIb-
3o0BaHueM mnakeToB Excel, Mathcad

40

2.1

Tema 2.1. Maremarndeckrue METOOLI B
TEOPHUH HAJISKHOCTH M 0€30MacHOCTH

2.2

Tema 2.2. MeToasl BBIYHUCIUTEIBHOM




MaTeMaTUKU C ucrnojib3oBanueMm Excel
(Mathcad)

23

Tema 2.3. [luddepenuupoBanue u
WHTETrPUPOBAHHUE. Yucnennoe
UHTETPUPOBaHUE OOBIKHOBEHHBIX
JuddepeHIMaTbHBIX YPaBHEHUI

24

Tema 2.4. UucineHHble METOJbI pelle-
HUS CUCTEM JIMHEWHBIX UM HEJIWHEHHEBIX
ypaBHECHUH

Paznien 3. BeposTHOCTHO — cTaTuCTHYECKHE
MeTonpl cOopa, 00pabOTKM W aHam3a
MH(POPMALIMOHHBIX TIPU3HAKOB OMACHOCTH
npr OPMHUPOBAHMHM 03Bl JAHHBIX CHUCTEM
MOJUICP)KKK  YIIPABILIIOIICH  PELICHUHA  C
9JIeMEHTaMHU ICKYCCTBEHHOTO MHTEIUICKTA

10

40

3.1

Tema 3.1. Brrunmcnenus, cBs3aHHBIE C
OCHOBHEIMU BEPOSITHOCTHBIMU
pacrtpeacIeHUsIMU

3.2

Tema 3.2. CraTUCTHYECKHE METOIbI
00pabOTKH IKCIIEPUMEHTAITBHBIX JaHHBIX
C WCIOJL30BaHMEM ITakeToB Excel,
Mathcad

3.3

Tema 3.3. [IpoBepka mapameTpuiecKux
TUIIOTE3

34

Tema 3.4. JucniepcuoHHBIN,
KOPPEJSILIUOHHBII M pErpeCcCUOHHBIN
aHaIIN3

Tema 3.5. BpeMeHHbIe psijibl

Paznen 4. Pemenuss npukiIaiHbIX 3aaa4
ONTHMU3AIMHA TIPOTPaMM 00eCTICUCHHUS
0e30macHOCTH OOBEKTOB (TIPOIIECCOB),
BbIOOpa (0OOCHOBaHUS) ONTHMAJIBHBIX
YIPaBIIAIOIIUX BO3/ICHCTBUI o
MUHUMU3ALUM pUCKa B cpere  MS
Excel, Mathcad

40

4.1

Tema 4.1. MareMaTHuecKkue MOIEIA 3a-
nay OITUMHU3AllMA W HMX OCHOBHBIE
CBOMCTBA

4.2

Tema 4.2. MeToasl ONTUMA3ALAN

43

Tema 4.3. [IporpamMmmupoBanue B cpese
Excel u Mathcad. Hcnonp3oBanue
MaKpOCOB

4.4

Tema 4.4. IlporpammupoBanue B Excel
Ha s13pIke VBA

4.5

Tema 4.5. IlporpammupoBanue B
Mathcad

Hroro

18

36

126

3.2.2. 3aounas popma oOyueHUs




TpynoeMKOCTb, 4ac
AyauTtopHas padorta

Ne [Pa3zpenbl/TeMbI
/I |[AMCIUILIHHBI

JlaGopaTopHbie
[IpakTrueckas
[0JITOTOBKA

Cemunapckue/
BAHATUA

B3aHATUA

o [CaMocTosiTeIbHASE

™ mpakTHYEeCKUe
[e)
paboTta

Bcero
& |Jlekun

1 Pazmen 1. OOmas xapakTepucTHKa
3a7a4 MTHPOPMAIIMOHHOTO 00ECTICYEeHHS
[POLIECCOB  NPHUHATHS  PELICHUNA C
MIPUMEHEHHEM MaTeMaTHYECKUX
maketoB Excel m Mathcad, cucrem
MOJIICPYKKH TIPUHATHUS YTIPABICHYSCKIX
pelieHuin

2 Pazgen 2. YucneHHple  METOOEI 4 40
peleHus MPUKIIATHBIX 3a7a4
HaJEeKHOCTH H 0€e301acHOCTH
CIIO)KHBIX CHCTEM C HCIIOJB30BaHHUEM
naketoB Excel, Mathcad

Paznen 3. BepositHoCTHO- 2 4 50
CTaTHCTHUYECKHE  MeTOAbl  cOopa,
00paboTku u aHaJIM3a
UH(pOpPMAMOHHBIX HPU3HAKOB
OTacCHOCTH TIpH (POPMUPOBAHUH Oa3bl
JTAHHBIX CHCTEM HOJICPIKKH
YIPABIISIOIEN penieHuin c
3IIEMEHTaMHU HCKYCCTBEHHOT'O
MHTEJUICKTa

Pazgen 4. PemeHus mnpuKIagHbIX 2 4 50
3a71a4 ONTHUMM3ALINH porpaMm
obecnieueHus1 0€30IIaCHOCTH OOBEKTOB
(mporeccoB), BbIOOpa (0OOCHOBAHMS)
ONTHUMAJIbHBIX YIPaBISIOLINX
BO3JICUCTBUM MUHHMH3ALUNA pUCKA B
cpene MS Excel, Mathcad

Hrtoro 6 14 160

3.3 Coaep:xxkanue TUCHUILINHBI

Pa3zpgea 1. O0masi xapakTepucTuka 3a1a4 HHPOPMALMOHHOIO ofecneyeHHsl MPOLEecCOB
NPUHATHS pellleHUuil ¢ mpuMeHeHneM martematudeckux nmakeroB Excel m Mathcad, cucrem
NMOJJAEPKKH NPUHATHS YIPABJICHYECKHX peleHuit

Tema 1.1. O0mas xapakTepucTHKA 32124 HH(OPMANUOHHOT0 00ecredeHUus MPoIeccoB

NPUHATHSA pellieHuii ¢ IPUMeHeHHeM MaTeMaTudeckux naxkeros Excel u Mathcad

Wudopmaronsbsie TexHoa0ruu. Pois 1 Mecto nHGOPMAaIMOHHBIX TEXHOJIOTHI MTPU YIIPaBICHUU
PHCKOM, CHCTEMHOM aHAJIM3€ U MOJAEIMPOBAHUU CIIOKHBIX CHCTEM (SIBJICHU, TporieccoB). OCHOBHBIE
xapakrepucTuku nakeroB Excel u Mathcad. Brruncnenust u onepauuu ¢ npuMeHEHUEM MaTeMaThde-
CKOT'0 TaKeTa NMpuKIaaHbix nporpamMm Excel u Mathcad. Apudmernueckre BBIYUCICHUS U ONIPEee-
HUE TIEPEMEHHON M ee 3HAueHUus. BbluKMcClieHWe 3HAY€HUN BBIPAKEHUM, COIEPKAIIUX MEPEMEHHBIE.
Ompenenenne U BeIYMCIICHUE 3HaYeHHs (QyHKIMM B Touke. [locTpoenune Tabnuiibl 3HaYeHUNA (DYHKITHH.



IToctpoenue nexaptoBa rpaduka GyHkuun. CoxpaHeHue pabodero J0KyMeHTa B (pailyie Ha 3JIeKTPOH -
HBIX HOcHUTENAX MH(opMmarmu. OTKpeITHE HOBOTO paboyero JokyMeHTa. YTeHue pabodero J0KyMeHTa
u3 (Qaitna Ha qucke. MeHIo, maHeIu WHCTPYMEHTOB, PeXHUM CIIpaBKHU. PelieHue 3a1ad 31eMeHTapHOM
MaTeMaTHKH, Ipeo0pa3oBaHue anredpandeckux BbIpakeHni. Onpenenenue, NOCTpoeHUe TabuI] 3Ha -
yeHui 1 rpadukoB QyHkuuil. CUMBOJIBbHOE pellieHUe YPaBHEHUH 1 CHCTEM.

Tema 1.2. OcHOBHBIE IpHeMBbI NPpaKTHUYecKOi padoTsl B cpene Excel.

OOmiast xapakTepucTHKa Iporpammbl 31eKTpoHHbBIX Tabmun MS Office Excel. Kpatkoe
BBeneHue B Excel. OcHoBHBIE 37eMeHTHI pabodero mHTepdeiica. [nmaBHoe menro. HasHauenue
orepaluii TJIaBHOTO MEHIO Mporpammbl 3JeKTpoHHbIX Tabiuu Excel. CranpaprtHas naHenb
uHcTpyMeHTOB. [lanens uHcTpymMeHTOB dopmarupoBanue. CTpoka BBOJAa U PEAAKTHUPOBAHUS
¢dopmyn. Obnacte pabouero nucra. O6snacts 3agady. OCHOBHbIE IpUEMBbl pabOTHI € JIEKTPOHHOM
tabmunei. BBog n ¢opmartupoBaHue AaHHBIX. BBOI YMCeN M YHCIOBBIX IMOCIIEIOBATEIHHOCTEH.
KonupoBanue u mepeHOC [aHHBIX S4eeK M pabouyux JUCTOB. BBoa, pegakTHpoBaHuEe WU
konupoBaHue ¢opmys. @yHknuu maccuBa OCHOBHBIE BHUIbBI auarpamm B nporpamme Excel u
npuemMbl ux noctpoenus. Iloctpoenune rpaduka ¢yHkuum onHoit mepemeHHol. IlocTpoenue
rpadpuka (QYHKOMH [BYX TNepeMeHHbIX. Peammsamuss B Excel wuTepanioHHBIX MeETOIOB.
Hcnons3oBanue makpocoB. [IporpammupoBanue B Excel Ha si3pike VBA. B3zaumoneiictsue Excel ¢
JIPYTUMHU IIPOrpaMMaMu.

Tema 1.3. OcHOBHBIC IPHEMBbI PAKTHYECKOMH padoThl B cpeae Mathcad

WnTepdeiic monp3oparens. [lanenn nuncrpymentoB. OcHoBbl Beiunciienui B Mathcad. Onepa-
TOPBI YMCIEHHOTO U CUMBOJIBHOT'O BbIBO/Ia. MaTeMaTU4yecKHe BhIPAaXKEHUsI U BCTPOEHHBIE (DYHKIINU.
Ilepemennble u oneparop npucBauBaHus. OJJHOBPEMEHHOE NMPUCBAUBAaHUE U BBIYUCIICHUE PE3YJIb-
tata. @yHKIMM Noab30BaTeNl. OCHOBHBIE THUIBI JaHHBIX: JEHCTBUTEIbHBIE UMCIIA; KOMIUIEKCHBIE
YlClia; BCTPOCHHbIE KOHCTAHTHI; CTPOKOBBIE IIepeMeHHbIe. PaHKupoBaHHbIE IEPEMEHHBIE U MaTpH -
1bl. PasmepHble nepemensslie. BBog u penaktupoBanue Gpopmyil. DineMeHThl HHTepdelica peaakTo-
pa dopmyn. Broxg ¢opmyin. Ilepemenienne nmHui BBoga BHYTpH (opmyi. M3menenue dopmyi.
BcraBka oneparopa. Beinenenue yactu ¢opmyisl. Y nanenue yactu Gopmyiisl. PopmaTupoBaHue
dopmya. [IporpammupoBanue. [Ipuanun nporpammupoBanust B Mathcad. JloGaBienue cTpox mpo-
rpaMMHOro koza. JlokanesHoe npucBauBanue. Tumsl rpadukos. I'paduk AByX BEKTOpPOB, (GYHKILUH.
[TocTpoeHne HECKONBKUX psAAOB NaHHBIX. DopmaThpoBaHue rpadukoB. TpexmepHbIe TpaduKH.
Otnaznka 1 KOMMEHTUpoBaHUe nporpaMM. CoobieHus o0 omunokax. YpaBiaeHUEe BHIYUCICHUSIMH.
I'paduueckue ¢aitnpl. 3ByKoBbIe (Dailiibl. Y HUBEPCAIBHBIM UMITOPT JaHHBIX. MacTep UMIIopTa JaH-
Hbix. @ynkuus READFILE.

Tema 1.4. Bzaumopeiicteue Excel u Mathcad ¢ apyrumu nporpammamu

BBenenue B coBMecTHOe ucnonb3oBanue Excel u apyrux nporpamm. Ilepenoc nnpopmanmu
C TIOMOIIBIO KomMpoBaHus U BctaBku. OOMen undopmanueit mexay Excel m Word. KonupoBanue
unpopmanmu u3 Excel B Word. Konuposanue tabnuis u3 Word B Excel. KonupoBanue nuarpamm
Excel 8 Word. O6men nndopmanumeir mexxay Excel n Mathcad KonmmpoBanwue 3nadyenwmii u3 Excel B
Mathcad. KonupoBanue maccuBa u3 Mathcad B Excel. O6men undopmanueit mexxny Excel u
Inrerner. KonmmpoBanue tabim4aabx gaHHbIX 13 HTML-ctpanun B Excel. Miconbp3oBaHue TaHHBIX
B ¢opmare Excel mpu cozmanum HTML-ctpanun. BceTpoeHHble W CBSI3aHHBIE OOBEKTHI.
Berpoennbsie u cBs3anHble 00bekThl B Word u Excel. Mcnons3oBanue komauapl CrenuanbHas
BCTaBKa... A1 BcTaBkM auarpamm Excel B gokymentsl Word. BceraBka 3HaueHuit U3 siueek
areKTpoHHON Tabmuipl Excel B Tabnmmy mokymeHnta Word ¢ momomipio komanap!l CrienuanbHas
BCTaBKa... BctpoeHHble U cBa3aHHble 00bekThl B Mathcad u Excel. BeraBka cBs3aHHOro o0bekTa
Excel B noxyment Mathcad. Buemrnne wictounnku naHHBIX. Vcnonms3oBanue B Excel TeKCTOBBIX
¢ailnoB B KauecTBe HCTOYHMKOB MJaHHBIX. lcnonb3oBaHue ¢ailioB 0a3 AaHHBIX B KaudecTBe
UCTOYHUKOB HaHHBIX miusi Excel. Mcmomp3oBanme »smekTpoHHBIX Tabmui Excel B kadectBe
UCTOYHUKOB JAHHBIX.

Pa3nea 2. UnciieHHbIe MeTOAbI pellieHUs] MPUKJIAIHBIX 32/1a4 YIIPABJEHUS PUCKOM € HC-
noJan3oBanneM nakeros Excel, Mathcad
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Tema 2.1. MareMaTH4YecKHe MeTO/IbI B TEOPUH HA/IE:KHOCTH U 0€30MaCHOCTH

Anrebpanueckue BeraucieHus. Omneparopsl 1 GyHKIUU. ApudMeTrnueckue orneparopsl. Boi-
YUCIUTENBHBIE onepaTopsl. Jlornueckue oneparopsl. Marpuussie onepatropbl. OnepaTtopbl BEIYHC-
nenns. Oynknun. Anredpandeckue npeodpasoBanusi. O crioco6ax CUMBOJIBHBIX BeIYUcIeHHNA. Crio-
COOBI pa3OXKEeHUs BBIPAXKEHUI: pa3iokeHUE ¢ TIOMOIIbI0 MEHIO; Pa3JI0KEHHE ¢ MOMOUIbIO Omepa-
Topa —. O0beAMHEHNE BhIpaXKEHUH. YTpollleHue BhlpakeHuU. Pa3noxeHnne Ha MHoOuTenu. Pasz-
JIOKeHHWEe Ha 3jeMeHTapHble QyHKiuH. Pa3nokeHue uucia Ha mpocThle yucia. PasnoxkeHue Ha
npocTeie Tpoou. PasnokeHne Ha HempepbIBHBIE IpoOu. Beraucienne KodQQHUIMEHTOB MOTMHOMA.
IlosrydyeHne YNCIIEHHOIO 3HAYEHUS BBIPAKEHUs. SIBHBIC BHIYMCIICHUSA. BbIuKCIIEHUE PSIIOB U IPOU3-
BezeHui. [logcranoBka nepeMeHHol. Beruncinenune npeaena. O cienudpuke aHaTUTHIECKUX BBIYHC-
neHuil. AHanutnuyeckoe quddepennuponanue. Paznoxenue ¢pynkuuu B psa Teinopa. MaTerpupo-
Banue. OmnpeneneHHpii nHTErpai. Oneparop WHTETPUPOBaHUs. BrIOOp anropuTMa 4UCICHHOTO HH-
terpupoBanus. Heonpenenenuslii naTerpan. CUMBOJIbHOE HHTETpUpOBaHue. MIHTErpupoBanue npu
noMoIny MeHro. MHTerpansl ¢ 6eckoHeUHBIMU TIpeneniaMu. Pacxonsmmecs: naTerpaisl. MHTErpan ¢
nepeMeHHbIM npenenoM. Kpartaeie unrerpansl. [Ipumep: nnunHa nyru kpusoi. IHTEerpansHele npe-
oOpa3oBaHusl GyHKIWH. AHATUTHYECKOE U AUCKpeTHOe TpeoOpasoBanue Dypre. [IpeodpasoBanue
@dypbe KOMIUJIEKCHBIX JaHHBIX. [[BymepHoe mpeobpa3oBanue Dypoe. [IpeodbpazoBanue Jlammaca. Z
— mpeobpa3oBanue. BeiiBier — npeobpa3zoBanne. MareMaTHUECKUi MPAKTUKYM C HCIIOIB30BAaHUEM
makeToB Excel, Mathcad.

Tema 2.2. MeToabl BLIYMCJIUTEILHOH MaTeMaTHKH ¢ HcnoJib3oBanuem Excel (Mathcad)

Pemenne ypaBHenmii u cuctem. Bctpoennsle ytunuthl Excel mis perenust ypaBHEHHI.
Cucremsl ypaBHeHuid. Hancrpoiika onTuMu3zanuu M Toucka perieHuil. [IpuOmuxeHHbIe METOIbI
pellIeHNs] ypaBHEHUU U cucteM. Meroa mosioBUHHOrO nenenus. Meron xopa. Meron Herorona.
Pemenne cucrem ypaBHeHuid. BpluncieHue IPOM3BOAHBIX M MHTETpajioB. BeraucieHue
NpOU3BOJHBIX. Bbruncnenue wunterpanos. JuddepeHunanbuple M HHTErpajbHbIE YpaBHEHUS.
OoObikHOBeHHBIE nu(depeHnnansabie  ypaBHeHus. Cucrembl auddepeHnnanbHbIX  ypaBHEHUH.
WHuTerpanbHble ypaBHEHMSL.

TOYHOCTh BBIYHMCIMTEIBHOTO JKCIIEPUMEHTA. Amnmpokcumanus QpyHKiuil. UncieHHbie MeTo
16l B cpesie MHPOPMALIMOHHBIX TeXHOJIOrui. [IpnbnmkeHHble Yncia U Yucia ¢ MiaBaroleil TOUKoH.
[TonsiTue norpemHocTu. JlelcTBUs HajJ NpUOIMKEHHBIMU yuciiaMu. [lorpemiHocTy  BBIYMCIIEHUH.
HcTouHuKr nOrpemHocTell. Y MEHbIIEHUE NMOTPEHOCTE. O pelmeHun KBaJApaTHOTO ypaBHEHHS.
YeroitunBocts. KoppektHocts. IlonsTre cxonumoctu. HeycrounBocts MeTo0B. IlonsTHE 0 npu-
ommwxkenun ¢yHkuui. IloctanoBka 3amaun. TodeuHass anmpokcumanus. HempepsiBHas am-
npokcumanus. PaBHomepHoe npuOimkeHue. Boruncienue MHorowieHoB. Vcmonb30BaHue psaoB.
OneMeHTapHble QyHKIMU. MHOrowieHs! Yeoblmena. Panimonansuble npubnmxenus. MiHTepnonupo-
BaHue. JIunelHas u kBagpaTu4Has UHTEpHnosinuu. MHorouieH Jlarpanyxa. MuorowieHn HeroToHa.
Tounocts Untepnonsauuu. Crutaiiael. O apyrux gopmynax uHTepnonauuud. @OyHKIMU IBYX mepe-
MeHHBIX. [Tog0op smnupuyeckux Gpopmys. XapakTep ONbITHBIX JaHHBIX. DMIHUPUYECKHE (POPMYIIBL.
Omnpenenenne napaMeTpoB SMIINPUUECKON 3aBUCUMOCTH. MeTol HauMEHBIINX KBAaApaToB. JIokanb-
HOE CTJIa)KMBaHHUE JaHHBIX. MaTeMaTudecKuii MPaKTUKYM C UCIOJIb30BaHneM makeToB Excel, Math-
cad.

Tema 2.3. JIuddepeHunpoBanue u WHTerpupoBanue. YuciieHHOe HMHTErpHUPOBaHUE
00bIKHOBEHHBIX JU( G epeHINATbHBIX YPABHEHU I

YucnenHoe muddepeHrpoBaHue. AMMPOKCUMAIIHS TTPOU3BOAHBIX. [[OrpeNIHOCTh YHCICHHO-
ro auddepenuupoBanus. Vcrnonb30BaHne WHTEPIONSAIUOHHBIX GopMyl. MeToa HeompeaeleHHbIX
KO3 UITMEHTOB. YIy4llIeHHe anmpoKkcuManuy. YacTHbIe MPOU3BOIHBIC. UNCIICHHOE HHTETPUPOBA-
Hue. MeTtonbl IpsIMOYrojibHUKOB M Tpaneunil. Meton Cummncona. Mcnons3oBanue craiiHoB. [lo-
TPEIIHOCTh YHCIIEHHOTO UHTETPUPOBaHMs. AnantuBHbie anroput™Mbl. O npyrux meromax. OcoObie
cinyyau. Kparnusle unrerpansl. Meroq MonTe-Kapno. MaremaTuueckuil NpakTUKyM C UCIIOJIb30Ba-
HHueM mmakeToB Excel, Mathcad.

UucneHHOe MHTETpUpOBaHHE OOBIKHOBEHHBIX MU GdepeHInanbHbIX ypaBHeHHH. OCHOBHBIE
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nousatus. IloctanoBka 3amad. O Metonax pemeHus. PasHoctHeie Metoabl. 3agaya Komm. OOmue
cBenenus. Meron Ditnepa. Monudukanuu merona Ditnepa. Meroast Pynre-Kyrra. MHoromaro-
Bble MeTonbl. [loBpimeHne TouHocTH pe3ynbTatoB. Kpaessle 3amaun. [IpenBapurenbHble 3ameya-
Hus. Meroa ctpenbObl. MeToibl KOHEUHBIX pa3HOCTe. OrnepannoHHOE UCUUCTIEHHUE.

Tema 2.4. YuciieHHBbIE METO/AbI PELICHUS] CUCTEM JMHEHHBIX U HeJIUHEHHbIX YPABHEHUI

OcHoBHbIe noHsATHS. JIuHelHbIe cucTeMbl. O METOJaX pelleHus JUHEHHBIX cucteM. [[pyrue
3ajiauu JIMHeHoi anreopsl. [psmelie metoasl. Metox [Maycca. Onpeaenurens 1 oOpaTHas MaTpULa.
Meton nporonku. O apyrux mpsMbIX MeTofax. MtepanuoHHbIE METONbl. Y TOUYHEHHE PELEHUs.
Meton nmpocroit urepauuu. Merox 'aycca-3eiinens. MaremaTnyeckuil IpaKTUKYM C MCIOJIb30BaHU-
eM mmakeToB Excel, Mathcad.

UucneHHble METOABI PEUICHMs] CUCTEM HEIMHEWHBIX ypaBHEeHUH. HenuHeliHble ypaBHEHUS.
VYpaBHEHHUSI C OHUM HEW3BECTHHIM. MeToJ JeneHust oTpe3Kka mnomnosiam (Meroxa Oucekuuu). Metox
xopa. Merox Herotona (MeTon kacatenbHbIX). MeTon npoctoil utepauuu. O peleHun anredpande-
CKuX ypaBHeHuil. [lelicTBuTenbHble KopHU. KoMrulekcHble KOpHU. CHCTEMbI HEJMHEHHBIX YpaBHEHUI
1 METO/IbI perieHnii. Metoz npoctoii utepaiuu u meroa 3eiaensi. Meron HetoTona. Maremarnyeckuii
MPaKTHKYM C UCTIoIb30BanueM raketoB Excel, Mathcad.

Paznen 3. BeposiTHOCTHO-cTaTHCTHYeCKHMe MeTOAbl cOopa, o00padoTKM W aHaJM3a
HHPOPMALMOHHBIX NPH3HAKOB ONACHOCTH NpPH (OPMHUPOBAHMM 0a3bl JAHHBIX CHCTEM
NMOJJAEPKKH YIPABJIAIOLIeH pelieHuii ¢ 3JIeMeHTAMH UCKYCCTBEHHOI0 MHTEJIeKTa

Tema 3.1. Beruuciienus, CBI3aHHbIC C OCHOBHBIMH BePOSITHOCTHBIMH paclpeae1eHUAMH

DJeMEeHTHl TEOPUH BEPOSTHOCTEH M MAaTEMAaTUYECKON CTATHCTUKU B HA/ICKHOCTH U Oe3orac-
HocTu. OCHOBHBIE NOHATHUS U omnpenenenus. [loctpoenue rpaduka psaa pacnpenenaeHus AUCKpeT-
HOW ciydaiiHOW BenmumHEL [locTpoenue rpaduka QyHKIMH pacrpeneneHus: JUCKPETHON Ciydaii-
HOW BEJIMUYMHBI. 3aKOHBI PACIPEIEIICHNS CIIyYalHbIX BEJIUYHMH U UX cBOMCTBA. DYHKIMM pacipene-
JICHUSI CIyYalHbIX BEJIMYMH M MX YUCJIOBBIE XapaKTEepUCTUKU. Juckpemuvle pacnpedenenus. Pac-
npenenenue Ilyaccona. bunomuansHoe pacnpenenenue. Pacnpenenenne bepnymnu. Otpunarens-
HOe OMHOMHMaJIbHOE pacrpeneneHue. [ unepreomerpuueckoe pacnpenenenue. Henpepuienvie pac-
npedenenus. PaBHoMepHOe (IPAMOYTOJIBHOE) pacHpezeneHre. DKCIOHEHIaIbHOEe (TI0Ka3aTelb-
HoOe) pacmpenenenue. ['amma-pacrpenencaue. Pacnpenenenue BeliOymra - ['memenko. bera-pac-
npenenenre. HopmansHoe pacnpeznenenue. Jlorapupmudeckn HopMaibHOE (JOTHOPMAaJIbHOE) pac-
npezaenenue. y2-pacnpenenenune [lupcona (xu-kBamgpat-pacnpenenenue). Pacnipenenenne Cthlo-
nenra (t-pacupenenceuue). F-pacnpenenenne ®umepa — CHenexopa. I'eHepupoBaHue cirydaiiHbIX
(nceBnocny4aiinbix) yncen. OcHOBHbIE MOHATUS U onpexeneHus. [lponenypa I'enepanus ciayqaii-
HBIX yKcesl. DyHKIMH, UCIOJIb3YyEMbIE NP T'€HEPUPOBAHUU CIIydaiHbIX uucen. Meronsl MoHTe-
Kapinoro ['enepanus ncepnocimyvaiHbix yncen. [lapamMeTpsl reHepaTopoB MCEBAOCTYYANHBIX YHCEIL.
['eneparust KOppeaMpoOBaHHBIX BBIOOPOK. MopenupoBaHue ciyyailHoro mpouecca. BeTrpoeHHble
(GYHKIWY TeHepaIiy CIIy4aiHbIX yucell. MaTeMaTHIeCKUi TPaKTHKYM.

Tema 3.2. CrarucTuyeckue MeTOAbI OOPA0OTKH JIKCHEPHMMEHTAJBHBIX JAHHBIX C
HcnoJab3oBanneM nakeroB Excel, Mathcad

[lepBuynas oOpaboTKa CTATMCTUYECKUX JNAHHBIX (MH(POPMALMOHHO-IMArHOCTHYECKUX MpPHU-
3HaKoB onacHocTH). CtarucTuueckue Berancienus B cpene Excel m Mathcad. BenomoraTensHbie
¢yskuun nakeroB Excel u Mathcad, ucnonb3yemsble ipu BEpOSITHOCTHBIX M CTATUCTUYECKUX pacue-
tax. ®opmupoBanue ciydaiiHoil BeiOOpkH. [lopsakoBsie craTucTiku U paHru. [lopsakoBele craTtu-
cruku. [lonstue o panrax. Craructuueckoe moaearpoBanue. OO030p BCTPOCHHBIX CPEJCTB CTATU-
CTHYECKOro aHaius3a JaHHbIX. Cratuctuyeckue mnpouenypsl Ilakera anamumza. Cratuctuyeckue
¢byHKkuMn O6ubimoTeku BCTpoeHHBIX QyHKuui Excel. Ynopsnouenue nanueix HaOmoneHus. ['pyr-
MMPOBKA JaHHBIX HAONIONEHUS HaJ HENpPEphIBHOM CIydyallHOM BETMYMHOI: cr1OCOO paBHBIX MHTEP-
BAJIOB; CIIOCOO paBHBIX YaCTOT. I'pynmupoBKa AAHHBIX HAOIIOAEHUS HaJ JUCKPETHOW ClydaiHOM
BEJTMYUHON. DMITMPUYECKHE 3aKOHBI pacIpeiesicHus. DMIupudeckast (BbiOopouHas) pyHKIus pac-
npeeneHus. DMnupudeckas (BbIOOpOUHasi) MIOTHOCTh BEPOSITHOCTU. OMIMPUUECKU# (BBIOOPOU-
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HBIN) psil pacnpeseneHus. DMIupUyeckie (BHIOOPOYHBIE) YUCIOBBIE XapaKkTepucTHku. CBoiicTBa
BBIOOPOYHBIX YHCIIOBBIX XapaKTEPHCTUK. XapaKTEPUCTUKU TIOJOKECHUS, PACCEUBAHMS, ACHMMET-
puM U 3Kcriecca. Beibopounsle MoMeHThl. CTaTucTuueckas npoueaypa OnucaTtenbHasi CTaTUCTHKA.
Berpoennbie cratuctudeckne pyHKIUH, HCIIOJB3yeMble TIPU BBIYMCIEHUH BRIOOPOYHBIX YHCIIOBBIX
XapaKTEPUCTHK.

Tema 3.3. IIpoBepka napamMeTpuyecKuX runoTes3

IIpoBepka runoressl 0 3aKOHE pacHpenecHus Clly4alHON BeauuuHbl. Kputepuu cornacus.
Kpurepuii cormacus xu-kBajgpar Ilupcona. Kpurepuit cormacus Konmoroposa. JloBepuTenbHbIe
rpaHuubl A QyHKuM pacnpeaenenus. Kpurepun cornacust omera-kaapat. Kpurepuii Kpamepa-
Mmuseca-CmupnoBa. Kpurepuii Annepcona-/lapnuara. Monudukanum kputepueB cornacust Kou-
Moroposa, Kpamepa — Museca-CmupHoBa u Angepcona-/lapaunra. Kpurepun W Illanupo-Ynxa.
[IpoBepka omHopomHOCTH: Kputepuit omHopomHoct H.B. CmmupHOBa; kputepuii ogHOPOAHOCTH
Anpepcona; kpurepuii ogHopogHoctu 2 Ilupcona.

OO1ue NpUHLUIIBI IPOBEPKHU CTaTUCTUUECKUX Turotes. IIposepka cunomes o mamemamu-
yeckux oxcuoanuax. IIpoBepka runorespl 0 3HAYEHUH MAaTEMaTHYECKOIO OKUIAHMSI HOPMAJIBHOU
CIIy4aifHOH BEJIMUYMHBI C U3BECTHOM aucrniepcuei (0AHOBbIOOpOUHbIN z-KpuTepuil). [IpoBepka rumo-
T€3bl 0 3HAYEHUU MAaTEMaTHUUECKOTO 0KMIaHUS HOPMAJIBHOW CIIy4aliHON BEJIMYHHBI C HEU3BECTHON
nucnepcueit (0THOBBIOOPOUHBIH t-kKpuTepuit). [IpoBepka rHmoTe3sl 0 3HAYEHHH MaTEMaTHYECKOTO
OKUJAHMSI CIIy4aliHOM BEIMYMHBI, UIMEIOILEH paclpeesieHne Dpllanra 1 MoKa3aTelbHOe paclpese-
nenue. IIpoBepka rMIOTE3bl O pa3HOCTU MATEMATUYECKUX OKMIAHMUN JABYX HE3aBUCHUMBIX HOpMAalb-
HBIX CITy4aiiHbIX BEJIMYMH C U3BECTHBIMU JUCHIEPCUSAMH (ABYXBbIOOpOUHBIN z-kputepuil). [Ipouenypa
JIByXBBIOOPOUHBIH Z-TeCT Uil cpeaHuX. [IpoBepka rumoTe3bl 0 pa3HOCTH MaTEMaTHYECKUX 0XKHJia-
HUH JIBYX HE3aBHCHMBIX HOPMAJIBHBIX CIIy4alHbBIX BEJIMYMH C PABHBIMH HEU3BECTHBIMU JUCIIEPCHUS-
MU (IBYXBBIOOpDOUHBIN t-KpUTEpHii, paBHble nucnepcun). [Ipouenypa JByxBbIOOpOUHBIH t-TECT C
OJIMHAKOBBIMM aucriepcusiMu. [IpoBepka rMmoTe3bl 0 pa3HOCTH MaTEMAaTHYECKUX OKUIAHMM JBYX
HE3aBUCHUMBIX HOPMAJBHBIX CIyYalHBIX BEIWYMH C PA3JIMYHBIMA HEU3BECTHBIMHU JUCIEPCUSAMU
(1ByXBbIOOpOUHBIN t-KpUTEpHil, pasnuunble aucnepcun). Ilpouenypa JByXBBIOOpPOUHBIH t-TecT ¢
paznnuHeIMM aucnepcusmu. IIpoBepka rMmores3sl 0 pa3HOCTH MAaTEMaTHYECKMX OXUAAHUN ABYX
KOppETUPOBaHHBIX HOPMAJIbHBIX CIy4YalHbBIX BEJTMUUH C HEU3BECTHBIMU JHUCTIEPCUAMH (ABYXBBIOO-
POYHBI t-KpuTEepuii, conpsiKeHHbIE Mapbl HaOmoneHui). [Ipouenypa ITapHbIit ABYXBBIOOPOUHBIH t-
TecT Ui cpennux. [IpoBepka runores o aqucnepcusx. IIposepka runoressl 0 3HaYEHUU AUCTIEPCUU
HOPMAJIBHOM CIIy4aiiHOW Benn4uHbL. [IpoBepka runoressl 0 paBeHCTBE QUCIIEPCUM JIBYX HE3aBUCH-
MBIX HOpMalbHBIX cinyudaiHbeix BenuuuH (F-kpurtepwii). [lponeaypa [IByxBoioopounsiii F-tect mms
nucnepcuil. [IpoBepka runoresbl 0 paBEeHCTBE AUCHEPCHUM JBYX KOPPEIUPOBAHHBIX HOPMAJIbHBIX
Clly4aHbIX Beau4uH. [IpoBepka runoressl O paBeHCTBE IUCHEPCHUN HECKOJIBKUX HE3aBUCHUMBIX
HOPMAJIBHBIX CIIy4aiHbIX BEJINYMH.

Tema 3.4. /IlucnepcHoOHHBI, KOPPEJAHOHHBIN U PErpecCHOHHBIN aHAJIN3

OnHO(AKTOPHBIA NTUCTIEPCHOHHBINA aHamu3. MHOXeCTBEHHBbIE CpaBHEHUS. J[ByX(dakTopHBIH
JMCIIEPCUOHHBIN aHau3 6€3 MOBTOPEHUH (aAAUTHUBHAS MOJIeb). [IByX(haKTOPHBIN TUCTIEpPCHOHHBIN
aHaJIM3 C TOBTOpPEHHAMM. MaremaTuyeckuil NpPakTUKyM C HCIonb3oBaHMeM makeToB Excel,
Mathcad.

Koppensiunonnsiii aHanu3. OcHOBHbIE TOHATUS U onpesenenus. [locTpoenne KoppensuoHHOro
NoJis M KOPPESIIMOHHOW Tabiuibl. BeruncieHne BbIOOPOYHBIX KO3((UIMEHTa KOppeisiiud U
KOppessiLnOoHHbIX oTHOWeHWH. [Iponenypsr KoBapuamus n Koppensuus. @yHKINM, HCIOIb3yEMBIE B
KOppESILMOHHOM aHanu3e. [IpoBepka CTaTMCTMUYECKMX THIOTE3 O KOPPEISALMOHHOW 3aBHCUMOCTH.
[IpoBepka TUIIOTE3bl O HEKOPPEIMPOBAHHOCTH (HE3aBUCHMOCTH) JBYX HOPMAJBHBIX CIIyYalHBIX
BesIMuuH. [IpoBepka runoTesbl 0 3Ha4YeHUH KO3 PUIIMEHTa KOPPESILIUH ABYX HOPMATIBHBIX CITy4aifHbIX
BeMMuMH. [IpoBepka THIOTE3BI O paBeHCTBE KOIDPHUIMEHTOB KOPPESIIUH JABYX JIBYMEpPHBIX
HOPMaJIbHBIX COBOKYyMHOCTeH. [IpoBepka TI'MIIOTE3bI O pPABEHCTBE HECKOJIBKUX KO3((HULIUEHTOB
koppemsiuuu. IIpoBepka rumoressl 00 OTCYTCTBMM KOPPENSIMOHHOM 3aBHCUMOCTH MEXIY ABYMs
ClTydaliHbIMU BenmuunHaMu. [IpoBepka runoressl 0 TMHEHHOCTH KOPPEISIIMOHHON 3aBUCUMOCTH MEXKIY
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IBYMs CIy4aiHbIMM BennurHaMHu. [IpoBepka runoressl 0 HE3aBUCUMOCTH JBYX CIIyYaiHBIX BEJIMYMH.
Kputepnii HezaBucumocT xu-kBaapar Iupcona.

Perpeccuonnsiii ananu3. OCHOBHbIE MOHATHUA U ONpenesieHus. Beibop Mojenu perpeccuu.
OneHka mapamMeTpoB BbIOpaHHOM Mojenu perpeccuu. [IpoBepka CTaTUCTUYECKHX THUIOTE3 O
rapaMeTpax MOJENIN PErPECCUU U OCTPOCHUE TOBEPUTEIBHBIX MHTEPBAJIOB AJIS 3TUX ITApaMETPOB.
Craructuueckue Tpolenypbl, UCIOIb3yeMbIe B perpeccuoHHOM aHanmu3e: Perpeccus; [1o0aBuThH
JIMHUIO TpeHAa. BcTpoeHHble (yHKIIMK PErpecCMOHHOIO aHajIM3a.

Tema 3.5. BpeMeHHbIe psabI

OcHoBHble MOHATUSA U onpezaeneHus. CriiaXXuBaHUE BPEMEHHBIX pPAAOB. METOZA CKOJB3ALIETO
cpenHero. Meto SKCOHEHIMAIBHOTO criiaxkuBanus. [Ipouenypbl Cromb3siiee cpeHee U DKCIIOHEH-
LMAJIbHOE CIVIA)KUBaHWE. AHAINTHUYECKOE CIVIAXKMBAaHUE BPEMEHHBIX psiioB. Mozaemu Tpenaa. ['apmo-
HUYECKUN aHaJIN3 MIEPUOJMUECKOM (Ce30HHOM) KoMITOHEHTHI. [Iporieaypa Ananms dypobe.

Kpurepuu, cBoO0JHBIE OT pacnpeaeeHNs, OCHOBAaHHbIE Ha MOPAJKOBBIX CTATUCTUKAX U PaH-
rax. Kpurepun ogHOpomHOCTH, CiiydyalHOCTH UM cuMMeTpuu. Kpurepuil 3HakoB. Kpurepuil cepuid.
Menuannbsie kputepun. Kpurepuili 3HaKOBBIX paHroB YwiIkokcoHa. Kpurepun ManHa-YuTHH U
Yunkokcona. Kpurepuit Kpyckana-Yosumca (CBOOOIHBIN OT pactpenencHust OMHO(DaKTOPHBIN JIHC-
nepcuoHHbll aHanu3). Kputepuit @punmana (cBoOOOIHBIN OT pacipeeseHus 1ByX()akTOpHbIN AHC-
MEPCUOHHBIN aHanu3). PanroBeie kpuTepun HezaBucuMOCTU. KoadduumeHT paHrOBOW KOppensIuuu
Crnupmena. Koagpoumment panrosoit koppemsuun Kenpamna. Kosadduuuent cormacoBaHHOCTH
(KOHKOpAALIHH).

Paznen 4. Pemenuss NpuMKJIAJHBIX 33/a4 ONTHMHU3ALMH NporpamMMm odecrnedeHHs
0e30nmacHOCTH 00bEeKTOB (IIPOLEeCcCcoB), BbIOOpa (000CHOBaHUSI) ONTHMAJBbHBIX YHPABJIAIIIAX
BO3/1elicTBHII MUHUMU3aMuU pucka B cpege MS Excel, Mathcad

Tema 4.1. MaTeMaTHuecKHe MOJEJIH 32124 ONTHMHU3ALUHA U HX OCHOBHBIE CBOICTBA

OO01mas xapakTepucTHKa 3a/1a4 ontuMu3auuu. [Ipupoaa u 0coOEHHOCTH 3a7ja4 ONTUMHU3ALUH.
IIpumepsl THUNOBBIX 3afad ONTUMHU3AaLMU. MeETONOJIOTUs CHCTEMHOro MonaenupoBanus. IIponecc
MOCTAHOBKH W PEIIEHUs 33Ja4 ONTUMH3AIHNNA. AHAIHU3 MpodieMHol cutyarun. [loctpoerne mare-
MaTH4YeCKOoW Mojenu. AHanu3 Mojenu. Beibop MeTona U cpencTBa pelleHus. BpinonHenue yuc-
JIEHHBIX pacyeToB. MaremaTuueckass MOJENb 3a1a4 onTuMu3anuu. [loHsTHe MareMaTuueckoi Mo-
JIEJIN U €€ OCHOBHBIE AJIEMEHTHI. XapaKTEPUCTUKA MEPEMEHHBIX. XapaKTEPUCTUKA OTPaHUYEHUM.
Xapakrepuctuka meneBoi pynkmuu. O0mas knaccudukanus 3aaa4 onTuMu3anni. OCHOBHBIE MTOJI-
XOJpl K PELIEHUIO 3a1a4 onTtuMu3aunu. [ToHsATHE ONTUMAIBHOTO PElIEHUs 33aJa4d ONTUMU3ALUU.
[IpoGnema cyriecTBOBaHUS U €IMHCTBEHHOCTH pelIeHUs 3a7au onTumusanuu. [lonarue o Mmetonax
U aIrOpUTMax pelleHus 3a1ad ontTuMuzanuu. CTpykTypa (GOpMaIn30BaHHOTO OMUCAHHUS 3a/1a4 Ol -
TUMU3ALNH.

KpaTtkass xapakTepucTuka 3ajad ONTUMHU3ALUU: HENPEPHIBHOM ONTHUMH3ALMH, JIMHEHHOTO
IIPOrpaMMHUPOBAHUS, AUCKPETHON U KOMOMHATOPHOM ONTUMU3ALINY, 3a7ja4 ONITUMHU3ALMH C OYJIeBBI-
MU [EpEeMEHHBIMH, 3a/la4a ONTHUMHU3ALUU Ha rpadax, 3ajJjad MHOTOKPUTEPUAIbHOW ONTHUMU3ALINY.
MareMaTHuecKuii MPakTHKYM C HUCIONb30BaHKUEM makeToB Excel, Mathcad.

Tema 4.2. MeToabl ONTUMHU3AIANA

OcHoBHbIE MOHATUS U onpenenenus. [Ipumep nocraHoBku 3a1aun ontuMuszanuu. OgHoOMeEp-
Has ONTMMM3alMs. 3aJaud Ha 3KCTpeMyM. Meroasl nmoucka. Merox 30510TOro ceueHus. Meron
Hprotona. MHOroMepHBIE 33a4i ONTUMHU3AIMA. MUHUMYM (DYHKIIUM HECKOJBKUX NEPEMEHHBIX.
MeTo MOKOOPANHATHOIO CIycKa. MeTol rpaJueHTHOrO CIIyCcKa. 3aJaud ¢ OrpaHu4YeHusIMH. Me-
ton mtpadHbIX pyHKuui. Jlunelinoe nporpammupoBanue. I'eomerpudeckuii Mmetoa. CumIiekc-me-
ToA. MeTobl AMHAMUYECKOTO IPOrpaMMUPOBaHus. 3ajada o pecypcax. MareMaTndeckuil IpaKkTH-
KyM ¢ ucnoiib3oBanueM nakeroB Excel, Mathcad. [Ipumepsr ucnonp3oBanus nporeaypsl [Togoop
napameTpa u Hajctpoiiku Ilouck pemenus. [Ipumeps! ucnoas3zoBanus npoueayps! [londop napa-
Metpa. [Ipumepsl ucnonb3oBanus HaacTpoviku [louck pemenus. MatemaTudeckue METObI IPUHS -
TUS peleHni. MaTemMaTn4eckuil MPakTUKYM C IPUMEHEHHEM BCTPOEHHBIX CTATUCTHUYECKUX (YHK-
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i TabnauuHoro nporeccopa Excel.

Tema 4.3. [IporpammupoBanne B cpene Excel u Mathcad. Ucnosib30BaHue MaKkpocoB

OcobeHHocTH pa3paboTKH MOJIb30BaTeNIbCKUX mporpamm B cpene MS Excel. Cpena u s3bik
nporpammupoBanus Visual Basic for Applications (VBA). ®opmynsl, pyHknnu, Makpockl, VBA-
nporpamMmbel. Makpocet U Bupychl. Co3manue wmakpocoB. IIpocroit makpoc. Makpoc ¢
OTHOCUTENIFHBIMU cchUulKamMu. CoXpaHeHHe MakKpocOB. TecTHpOBaHWE 3alMCAaHHOTO MakKpoca.
3anuch MaKpoOCOB C UCHOIb30BAaHUEM aOCONIOTHBIX CCBHUIOK Ha suelku. BkmoueHune abcomoTHOM
CCBUIKM Ha SYEHKYy B MAaKpoC, 3allMCaHHBI C WCIOJIb30BAaHHEM OTHOCHUTEIIBHBIX CCBHUIOK.
PenaktupoBanue 3amucanHoro wmakpoca. OcTaHoBka 3amucu  Makpoca. [Iporpammupyembie
Makpochl. 3amyck penmakrtopa VBA. Mopaynm, nmoanporpamMMbel W (GyHKOMM BcTaBka MOmyIs.
BcraBka mporenypsl B Moaynb. HammcanHble MakpocOB. 3amporpaMMHpPOBAaHHBIE MaKpOCHI.
BcraBka monyss. BeraBka npouenypsl. PacripocTpaneHHbIE MAaKPOKOMAH/IBI.

Tema 4.4. IIporpammupoBanne B Excel Ha si3bike VBA

O0630p s3pika Visual Basic for Applications (VBA). OcHoBbl nHTEpdeiica penaktopa VBA.
Penaktop VBA. CrannaptHas nmanens uHCTpyMeHTOB. [lanens penaktupoBanus. [lanens oTiagku.
[Tanens unctpymentoB User Form. Co3nanue u penaktupoBanue koja. OyHKINUU MOIb30BATEIA.
Co3nanue Qynkumu. CoxpaHeHue U AOCTyNMHOCTh (pyHKiuil. Dopmbl 1 Moxynu. OObsBIEHHE
MEePEMEHHOM, TOCTYNMHOW BO BceX (yHKIusax Moxyisa. OObsBiIeHHE B (PYHKIUU JIOKAJIBHOU
nepeMmeHHoil. Mcnonb3oBanne MeHN (DYHKIIMU B Ka4ECTBE UIMEHU MIEPEMEHHOMN, 3HaUeHHEe KOTOPOi
Bo3Bpamaercs ¢ynknueid. Co3manue u pabora ¢ ¢GopmMaMu: ONpeneieHHue HYXHBIX ICHCTBUH;
BCTaBKa TMOJb30BaTENbCKOH (OpMBI W MOAYNIST B TEKyIIUWA MPOEKT, aoOaBieHue K Qopme
VIPaBISIIOIINX 3JIEMEHTOB, TepeonpeesieHie 3JeMeHToB ¢GopMbl. Vcrnonp3oBanue (HopMbel B
anekTpoHHOU Tabmuie. CtangapTHeie 00beKThl hopMbl. O0IIee omrcaHne mporecca pa3padoTKH.

Tema 4.5. IlIporpammupoBanue B Mathcad

[Tpuniun nporpammuposanus B Mathcad. SI3b1x nporpamMupoBanust Mathcad. O cneunguke
aHAIUTUYECKUX  BbluMcieHnil. Yto  Takoe  mporpamma?  IlporpammupoBanmne  0e3
nporpamMmupoBanus. Paspabotka mporpammel. JloGaBieHue cTpok nmporpamMmmHoro koaa. Coznanue
nporpamMbl  (Add Line). JlokanbHOe mpucBanBaHHe. YCIOBHBIE ONEpaTOpHl (if, otherwise).
Omneparops! nukina (for, while, break, continue). Bo3pat 3nauenus (return). Ilepexsat ommbox (on
error). OTnaaka u KOMMeHTHpoBaHue nporpamm. Coobrienust 06 ommbkax. O6padoTka omnboK B
MPOrPaMMHBIX MOAYJSX. TeKCT U KoMMeHTapuu. Martematudeckuil mpakTukyM. Perenue 3amay
JTMHAMUYECKOTO MPOrpaMMHUpOBaHuA. JJMHaMUYecKoe MPOrpaMMHUPOBAHNE B HEMPEPHIBHOM CITydae.
[Ipumep 3agau TNPUHATUS PpEUICHWM B  YCIOBHSIX HEOIpeAeNeHHOCTH. MMuTanmoHHoe
MOJISIMPOBaHKe ciydaifHoro mporecca. [loctpoeHrne mMozesnei mo SKCIepUMEHTaIbHBIM JaHHBIM.
[loctaHoBKa M  MpPOrpaMMHUPOBAHHME  33/Jady  ONTHMHU3ALMKA  MPOrPaMM  KOHTPOJIBHO-
NPOPUIAKTUIECKAX MEPOTIPHATHI OE30MaCHOCTH C YUYE€TOM PEeCYpCHBIX orpaHudeHuil. [locrpoenue
MojieTiel MPOTHO3UPOBAHUS U YIIPABJICHUS PUCKOM (aBapHii, JUHAMHUKHI MPU3HAKOB OMACHOCTH).

3.4 TemaTuka ceMHHAPCKUX/NPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/IpakTU4ecKue 3aHATHS

Tema 1. Onenka BIMSHUSA AUCIMIUIMHBI OOCTYKUBAaHUS HAa HAJIKHOCTH TyOJIMPOBAaHHOM BOCCTA-
HaBJIMBAEMOW CHCTEMBI

Tema 2. OueHka BIUSHUS TUCUMILIMHBI OOCITYKMBaHHS HA HAJIEKHOCTh SHEPIeTUYECKON CHCTE-
MBI

Tema 3. AHanu3 BIUSIHUS 3aKOHOB PAcIpeieNIeHHs] 0TKA30B Ha NEPEXOIHbIE POLECCH] IIPU OLIEH-
Ke MOoKa3aTesel HaZle)KHOCTH ¥ TOTOBHOCTH BOCCTaHABIIMBAEMOW CHCTEMBI

Tema 4. BnausHue napaMeTpoB pe3epBUPOBAHHOM BOCCTAHABIMBAEMOM CHUCTEMBI Ha JIJIMTEIIb-
HOCTb IIEPEXOIHBIX IIPOLIECCOB IIPH OLIEHKE €€ TOTOBHOCTH

Tema 5. BousiHue napaMeTpoB pPe3epBUPOBAHHONM BOCCTAHABIMBAEMOW CHUCTEMBI Ha JJIUTEIIb-
HOCTb [1€PEXOTHBIX MTPOLIECCOB IPH OLIEHKE €€ TOTOBHOCTH (CITy4ail pe3epBUPOBaHMS 3aMEILEHUEM).
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Tema 6. YcTaHOB/IEHHE 3aKOHA pacHpeieNieHns] BpeMeH! 0e30TKa3HON paboThl CUCTEMBI 1O U3-
BECTHBIM 3aKOHAM PaCIIPEAEICHHs JIEMEHTOB.
Tema 7. CpaBHEHHE Ha/ISKHOCTU CUCTEM TIPH PA3TNYHBIX BUJIaX CTPYKTYPHOI'O pe3epBUPOBAHUS

3.4.2. JIabopaTopHbIe 3aHATHSA
Her.

4. Y4eOHO-MeTOAMYECKOE H MH(POPMALIMOHHOE O0ecIeYeHune

4.1 HopMaTuBHBIE JOKYMEHTHI

4.2  OcHOBHas JUTEpaTypa
1. HoBocensrieBa, M. A. Cratuctudeckre MeToIbl 00padoTku WH(MOPMALIUU : YIeOHO-METO-
mudeckoe mocoodue / M. A. HoBocensiieBa. — Kemeposo : KemI'VY, 2020. — 91 ¢. — ISBN 978-5-
8353-2768-3. — Texkcr : 3nexTpoHHBIH // JlaHb : 31ekTpoHHO-OMOIMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/186342 (mata obpamienus: 02.10.2021). — Pexum mocTyma: ajis aBTo-
pH3. OJIB30BATENEH.

4.3  JlonmoJHHMTEJbHas JUTEPATYpa
1. XKapxosa, H. H. YnpaBnenue puckamu, CHCTEMHBIM aHalIU3 U MOJEIMPOBAHUE : yueOHOE
nocobue / H. H. XKapkoa. — Owmck : Omckuii 'AY, 2019. — 96 c. — ISBN 978-5-89764-815-
3.— Texkcr : amexTpoHHBIH / Jlaus : anmekrpoHHO-OMONMHMOTeuHass cuctema. — URL: https:/
e.lanbook.com/book/126631 (mata obpamenus: 02.10.2023). — Pexxum nmoctyma: Ansi aBTOPH3.
IIOJIB30BATENEH.

4.4  DjaexkTpoHHBIC 00pa30BaTe/bHbIEC PECypPChI
1. O90P «YmnpaBneHue puckaMu, CACTEMHBIN aHAJIN3 U MOACINPOBAHUE) -

https://online.mospolytech.ru/course/view.php?id=12443

4.5 JInneH3noHHoe ) CBOOOJIHO  pacnmpocTpaHsieMoe  IPOrpamMMHoOe
odecrieueHue
Excel, MathCad

4.6 CoBpemenHble npodeccuoHalbHbIe 0a3bl JAHHBIX U UH(pOPMalUOHHBbIE
CIIPaBOYHbIE CHCTEMBI
1. Koncynprant I1ntoc

URL: https://www.consultant.ru/

2. Uudopmanmonnas cetb «Texakcnepr»
URL: https://cntd.ru/

5. MarepuajibHO-TeXHHYECKOE O0ecleYeHue

[TpoBenenne meKIuil OCYHIECTBISIETCS B OOIIEYHUBEPCUTETCKUX AayIUTOPHSIX, TAE IO
BO3MOXXHOCTH MOKHO MPEAYCMOTPETh JAEMOHCTpAlni0 (PHILMOB, CIAHOB WU HUCIOJIb30BaTh
paznarounble Marepuanbl. [IpakTuueckue 3aHATUS C NMPUMEHEHUEM MYJbTUMEIUWHBIX CPENICTB
npoBoaaTcs B ayautopu. (OcHamieHa IpoeKTOpoM, SKPaHOM, CTOJIAMHU, CTYJIbSIMH, IOCKOH) .


https://e.lanbook.com/book/186342

16

6. MeToan4yeckue peKOMeHIaluu

6.1 MeToauyeckue peKOMEHIANUM IJIS MIPeNnoAaBaTeJisi 0 OPraHu3anuu 00ydeHust
OCHOBHBIM TpGGOBaHI/IeM K MMpenogaBaHuiO JUCHHUIIIIMHBI SABJIACTCA TBOp‘-IGCKPIﬁ, HpOGJIeMHO-

JUAJIOTOBBIM MOAXO0/, TMO3BOJISIFOIIMKA TMOBBICUTh MHTEPEC CTYIEHTOB K COJAEP)KAaHUIO y4eOHOro
Matepuana. OcCHOBHas QopmMa HW3Y4YCHHS M 3aKpPEIUICHHS 3HAHUM 10 3TOH AWCHUILIUHE —
JIEKLIMOHHAsI, TabopaTopHas U npaktuueckas. [IpenonaBaresb 10KEH NOCIEA0BAaTENbHO BHIYUTATh
CTyJIEHTaM psJ JICKUUH, B XOJ€ KOTOPBIX CIEAYET COCPEAOTOYMTh BHUMAHHE HA KIIFOYEBBIX
MOMEHTax KOHKPETHOTO TEOPETHYECKOT0 MaTepualia, a TakKke OpraHu30BaTh IPOBEJCHUE
NPAaKTUYECKUX 3aHATHA TakuM o00pa3oM, 4YTOOBI AaKTHBH3HPOBATH MBIIUICHHE CTYJIECHTOB,
CTUMYJIUPOBaTh CaMOCTOSITENIbHOE M3BJIEYEHHE MMHU HEOOXOAMMOW HMH(OpManuu U3 pa3iuyHbIX
VMCTOYHMKOB, CpPAaBHHUTEIBHBIA AaHAJIW3 METOJOB pPEUICHUM, CONOCTABJICHUE IIOJYYEHHBIX
pe3yabTaToB, (HOPMYJIUPOBKY MU apryMEHTALMI0 COOCTBEHHBIX B3IVIZ0B HA MHOTHE CIOpPHBIE
POOJIEMBI.

OcHOBY yueOHBIX 3aHATHH IO JUCLMIUIMHE COCTABIAIOT JieKuuu. B mpouecce oOyueHus
CTYICHTOB MCIIOJIb3YIOTCS pa3iMyHble BUbl YUEOHBIX 3aHATHH (ayIUTOPHBIX U BHEAYJUTOPHBIX):
JIEKIMH, CEMUHAPCKUE 3aHATHS, JJabopaTopHble pabOThl KOHCYJIbTallMK U T.A4. Ha nepBom 3aHATUH
[0 JJAHHOM y4eOHOH TUCHMIIIMHE HEOOXOIMMO O3HAKOMUTH CTYJICHTOB C MOPSAIKOM €€ M3Yy4eHH,
PACKpBITh MECTO U POJIb AUCLMIUIMHBI B CUCTEME HAyK, €€ MPAaKTUYECKOe 3HAYCHUE, JOBECTU N0
CTY/ICHTOB TpeOOBaHuUs Kadeapbl, OTBETUTh HA BOIPOCHI.

[Ipy MOAroTOBKE K JIGKIMOHHBIM 3aHATHSIM IO Kypcy HEOOXOAMMO MpOAyMaTrh IUIaH €ro
IIPOBEJEHUS, COACPKAHME BCTYNHUTEIbHOM, OCHOBHOM M 3aK/IIOUUTENIBHOM YacTH JIEKLHH,
O3HAKOMHUTHCS C HOBHHKAMHM YYE€OHOH M METOAWYECKOM JIUTEpaTyphl, IyOJUKAIUSIMH
[IEPUOJUYECKON I€YaTH M0 TEME JICKLIMOHHOIO 3aHATHUSA, OIPEACIIUTH CPEICTBA MaTEpPHUAIBHO-
TEXHUYECKOTO 00ECTIeYeHHs JIEKIIMOHHOTO 3aHATHS U TOPSIOK MX MCIOJIBb30BAaHUS B XOJ€ YTCHUS
JIeKIMH. Y TOYHUTH IUIAH NIPOBEACHUS IIPAKTUYECKOIO 3aHATHUSA 110 TEME JICKIUH.

B Xoze nEeKIMOHHOIO 3aHATHS TNPENoJaBaTeNb JI0JKEH Ha3BaTh TEMY, y4eOHbIE BOIIPOCHI,
O3HAKOMHUTH CTYICHTOB C IIEPEYHEM OCHOBHOU U JOIIOJIHUTEIBHON JIUTEPATYPBI 110 TEME 3aHTHSL.

Bo BcTrynuTenbHON yacTH JIEKIMM 00OCHOBATH MECTO M POJIb M3y4aeMOM TE€Mbl B y4eOHOMH
JUCLUIUIMHE, PACKPBITH €€ IPAKTUYECKOe 3HadyeHHe. Ecimm yurtaercs He mepBas JEKUUsA, TO
HEoOXOUMO YBs3aTh €€ TEeMy C NpeIblaylied, He Hapylias JOTUKH H3JI0KEHUS y4eOHOro
MaTepuaina. JIeKIuio cieayer HauMHaTh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TeMy U KpYT Tex
BOIIPOCOB, KOTOpHKIE B €€ X07e OyAyT paCCMOTPEHBI.

B OCHOBHOIl wYacTM JEKIMH CJIEAyeT pPAacKpbITh COJAEpKaHHE Y4eOHBIX BOIPOCOB,
aKLEHTUPOBAaTh BHUMAaHHUE CTYACHTOB Ha OCHOBHBIX KaTETOPHAX, SBICHHUAX M IIpoLEccax,
O0COOCHHOCTSIX UX MpOTEKaHus. PackpblBaTh CYLUIHOCTh M COJAEPKAHUE PA3NIUYHBIX TOUEK 3PEHUS U
Hay4YHbIX TIIOXOJOB K OOBSCHEHUIO TeX WM UHBIX sBIEeHUM U mnpoueccoB. Cremyer
apryMEHTHPOBAHO O00OCHOBAaTh COOCTBEHHYIO MO3MUIIMIO MO CIIOPHBIM TEOPETHYECKHUM BOIPOCAM.
[IpuBoauTe npuMepsl. 3alaBaTh MO XOAY H3JIOKEHUS JIEKIMOHHOTO MaTepuajga pUTOPUYECKUE
BOIPOCHl M CaMOMY JaBaTh HAa HHUX OTBET. DJTO CIOCOOCTBYET aKTHUBHU3ALMHU MBICIUTEIBHOU
JESATEIBHOCTH CTYJIEHTOB, IMOBBIIIEHUI0 MX BHHUMAaHUA W HMHTEpeca K MaTepuaily JIEKLHUH, €€
cogepxkanuto. IlpenogaBarens N0JKEH PYKOBOIUTH PabOTON CTYAEHTOB IO KOHCIEKTUPOBAHMIO
JICKIIMOHHOTO MaTtepHaia, MOJYepKUBaTh HEOOXOAMMOCTb OTPaKEHUS] B KOHCHEKTaX OCHOBHBIX
MOJIOKEHUH U3yyaeMol TeMbl, 0000 BbIIEISS KaTerOpUIHHBIN anmapar.
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B 3aximrounTenbHON YacTH JIKIUH HEOOXOAMMO C(OPMYIMPOBATH OOIIHE BBIBOJBI IO TEME,
PAacKpBIBAIOIINE COJIEP)KAHME BCEX BOMPOCOB, IIOCTABIEHHBIX B JeKuud. OOBABUTH IUTaH
OYEepeHOTO CEMUHAPCKOro WM Ja0OpaTOpPHOTO 3aHATHSA, JaTh KpaTKUE PEKOMEHJAlUU II0
MOJTOTOBKE CTYAEHTOB K CEMHHapy WM JabopaTopHoil paGore. OmnpenenuTs MECTO M BpeMs
KOHCYJIbTAI[MH CTY/EHTaM, I0>KeJIaBIIUM BBICTYIIUTh HAa CEMHHApE C JO0KIaJaMHu U pedepaTaMu 1o
aKTyaJIbHBIM BOTIPOCaM 00CYKIaeMOM TEMBI.

Lenb mpakTHUECKUX U Ja00pAaTOPHBIX 3aHATUN — 00€CIEUNTh KOHTPOJIb YCBOEHUS yUeOHOTO
MaTepuaia CTyJCHTaMH, paclIMpeHue U yriyOleHue 3HaHUi, MOJTy4YeHHBIX UMM Ha JEKIHIX U B
X0A€ CcaMoCTOSTeNbHOM pabotbl. IloBeimieHne 3()(HEKTUBHOCTH  MPAKTUYECKUX  3aHATUH
JOCTUraeTcs MOCPEICTBOM CO3/1aHUSI TBOPUECKOW OOCTaHOBKM, pAaCIojararomieid CTYICHTOB K
BBICKa3bIBAHUIO COOCTBEHHBIX B3IJIAJIOB M CYXICHHH MO OOCYXIA€MBIM BOIPOCAM, JKEIAHUIO Y
CTYICHTOB ITOPabOTaTh y JOCKHU MPU PEIICHUH 3a/1a4.

[Tocne KakAOTro JEKIMOHHOTO, Ja0OpPaTOPHOTO W TPAKTUYECKOTO 3aHSATHUS CHeNaTh
COOTBETCTBYIOIIYIO 3alMCh B JKypHAJIaX y4eTa MOCEIIAeMOCTH 3aHATHH CTyIEHTaMHU, BBISICHUTH Y
CTapoCT Y4EOHBIX TPYIII MPUYUHBI OTCYTCTBHSI CTYJCHTOB Ha 3aHATHAX. [IpOBOIUTH IpyMIIOBBIE U
WH/IMBU/yaIbHbIE KOHCYJIBTAIlMM CTYIEHTOB 110 BOIMPOCAM, BOZHUKAIOUINM Yy CTY/ICHTOB B XOJ€ UX
MOJITOTOBKH K TEKYIIEH W MPOMEXYTOYHON aTTeCTAI[MH 10 YYeOHOH MUCIHUIUIHHE, PEKOMEHI0BATh
B TIOMOIIb YYeOHBIE U JPYyTHUE MAaTEPUAITBI, a TAKKE CIIPABOYHYIO JIUTEPATYPY.

OueHka BBICTABIIAETCS NPENOAaBaTeNeM U OOBBISETCS TOCIE OTBETA.

[IperoaBaTens, NMPUHUMAIOIINN 3a4€T WIIM SK3aMEH, JHYHO HECET OTBETCTBEHHOCTH 3a
NPaBUILHOCTH BBICTABIICHHUS OL[CHKH.

6.2 Meroguueckue yKazaHus AJs 00y4alOMIMXCS 110 OCBOCHU IO TN CIIUTIIHHBI
Pabora cTyneHTa HampaBieHa Ha:

. U3yuyeHHe TEOPETUYECKOro MaTepHuala, MOJATrOTOBKAa K MPAKTUYECKUM 3aHATHUAM U
BBIITOJIHCHHUEC MPAKTUYICCKUX pa60T

. MOJITOTOBKA u BBITTOJIHEHUE TECTUPOBAHUS c UCTIOJIb30BaHUEM
0011e00pa3oBaTeIHLHOrO MOpTaIa

. HanucaHue pedepara 1o nNpeIoKeHHONH TeMe

CamocTtosTenpHass padoTa CTYJACHTOB TPEACTABIIICT COOOWM BaKHEHIIee 3BEHO Y4eOHOTO
nporecca, 0e3 MpaBUIBHOM OpraHU3alMM KOTOPOro OOydyaromuics HE MOXET ObITh
BI)ICOKOKBaIII/I(i)I/IHI/IpOBaHHBIM BBIITYCKHHKOM.

CTYI[CHT AOJDKCH NMMOMHUTB, YTO HAYUMHATH CAMOCTOATCIBHBIC 3aHATUA CICAYCT C IICPBOro
ceMecTpa U MPOBOAUTH UX PeryssipHO. OUeHbh BaKHO MPUIOKUTH MAKCUMYM YCHIIUHN, BOJIH, YTOOBI
3aCTaBUTH ce0sl paboTaTh C MMOJIHOM HAarpy3Kou ¢ MepBOro JHS.

He cnemyer oTkiagpiBaTh paboTy Takke W3-3a HepabOYero HACTPOSHHS WM OTCYTCTBHS
BJIOXHOBECHUS. HaCTpOGHI/Ie HYXHO CO3JaBaTb CaMOMY. ITonnmanue HCO6XOI[I/IMOCTI/I BBITIOJIHCHUA
paboThl, 3HAHUE 1IEJTH, OCMBICIICHUE TIEPCIICKTUBEI OJIArONPHUATHO BIHSIOT HA HACTPOCHHE.

Kaxnplif CTy/IeHT JOJDKEH caM TUTAaHUPOBATh CBOKO CAMOCTOSITENIEHYIO PadOTy, MCXOIS U3
CBOMX BO3MOXXHOCTECW M TMPHOPHUTETOB. DTO CTHMYIHUPYET BBIIOJHEHHE pabOThI, co3maer Oolee
CTIOKOIHYIO0 0OCTaHOBKY, YTO B UTOT€ MOJIOKUTEIHHO CKa3bIBACTCS HA YCBOCHUH MaTepHara.

BaxxHO moJiHee yuecTbh 00CTOSITEIhCTBA CBOCH Pa0OTHI, YSCHHUTD, YTO SIBISCTCS TIABHBIM Ha
JaHHOM JTalle, KaKylo TOCIIe0BATEIIbHOCTh Pa0OThl BHIOPATh, YTOOBI BBHIMOJHUTH €€ JYYIe U C
HAUMEHBIINMHU 3aTpaTaMHi BPEMEHU U SHEPTUH.
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JUis Tol0TBOpHOM paboThl HEMaJIOBa)KHOE 3HAUYEHHE HMMEeT OOCTaHOBKA, OpraHU3allys
pabouero Mecta. HyHO nOOUTBCA, YTOOBI MECTO PabOThI MO BO3MOKHOCTH OBLJIO MOCTOSHHBIM.
PaboTa Ha MpUBBIYHOM MeCTe JAeaeT ee Oosee MI0J0TBOPHOM. IIpoyKTUBHOCTh PabOThl 3aBUCUT
OT MPAaBUIIBHOIO YeperoBaHMs TpyAa M oTAbiXa. IloaToMy Kakiple 4ac WM J1Ba ClEyeT Aesatb,
nepepbiB Ha 10-15 mMuHyT. BBIXOAHBIE THU JIydlle MOCBSTUTh AKTUBHOMY OTIBIXY, 3aHSATHIM
CIIOPTOM, IIPOTYJIKAMHU Ha CBEXEM BO3yXe U T.1. [lake nepexiroueHue ¢ 0JJHOro BUa YMCTBEHHOU

paloThI Ha APYTON MOXKET CIIY>KUTh AKTUBHBIM OTJIBIXOM.
CTyneHT JOJDKEeH MOMHUTb, 4YTO B Ipolecce OOyueHHs BaXHEHUIIYI0 pOJb HIPaeT

caMmocTosiTeNbHast pabota ¢ KHUroi. Hayuntecst paboTaTh ¢ KHUTOM — Ba)KHEWIIast 3a/1a4a CTyACHTA.
be3 »sToro HaBblka OyJeT Ype3BbIUAHHO TPYJHO H3y4yaTh HPOTPAMMHBIA MaTepuai, U MHOTO

BpeMeHH OyIeT TOTpavYeHO HepalmoHanbHO. PaboTa ¢ KHUTOM CKIIabIBACTCS U3 YMEHUS 10100paTh

HEOOXOMMBbIE KHUTH, Pa300paThCsi B HHUX, 3aKOHCIIEKTUPOBAaTh, BHIOpATh TJIAaBHOE, YCBOUTH H

IMPUMCHUTHL HA ITPAKTUKE.

7. ®OHJ OLICHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI M OLICHUBAHUS Pe3y/JIbTATOB 00y4YeHUA

Jlo natel mpoBeeHUs MPOMEXYTOYHOM aTTEeCTalluU CTYAEHT JOJDKEH BBIIIOJHUTH BCE PaOOTHI,
MpelyCMOTPEHHBIE HacToAllell pabouelt mporpaMmoil aucuuIUIMHBL [lepeueHs 00s3aTeNbHBIX
paboT 1 popmMa OTYETHOCTHU TMPEACTABICHBI B TaOJIHIIE.

[Tepeuens 00s3aTeTBHBIX Pa0OT, BHIMOIHIEMBIX B TEYEHHE CEMECTPa MO TUCITUTLIINHE

Bun paGoter dopma OTYETHOCTH U TEKYIIEro KOHTPOJIS
KypcoBas [IpenacraBuTh KypcoByIO pabOTy TO BBIOpAaHHON TeMe C
pabota OLICHKOW MperoaaBatelis Mo pe3ysibTaraM MpPeJCTaBICHUS KypCOBOU
paboThl B (hopMe mpe3eHTAIuU U Ha OyMa)KHOM HOCHTEJIE.
TectupoBanwue Ornenka mpernogaBarelsi, €Cld pe3yibTaT TECTHPOBAHUS TI0
mikaie cocrasiser 6oiee 41 %.

7.2. IlIkaJjia ¥ KpUTEPHUN OLICHUBAHUSA Pe3yJbTATOB 00y4eHHs

7.2.1. llIkaJyia OLeHMBAHUS KyPCOBO# padoThbI

Ixama oneHuBaHuA

Omnucanue

OTIu4HO

Brinonnens! Bce TpeOOBaHMS K HAMMMCAHUIO U 3AIIUTE KYpPCOBOM
paboThl: 0603HaUYeHA MpobdiieMa 1 000CHOBaHA €€ aKTyallbHOCTD,
MpOBEJICH  aHauW3  pa3lUYHBIX  TOYEK  3pEHUS  Ha
paccMaTpuBaeMyl0  mpoOiJeMy M JIOTHYHO  W3JI0XKCHA
COOCTBEHHasT TMO3UIUsA, CHOPMYIMPOBAHBI BBIBOJBI, TEMa
packpbeiTa  TOJHOCTBIO, BBIAEPKAH O00BEM,  COOJIOICHBI
TpeOOBaHUSI K BHEIIHEMY O(GOPMIICHHIO, JaHbI TPABHIbHBIC
OTBETHI HA JIOTIOJIHUTEIbHbBIE BOTIPOCHI.

Xopomo

OcHoBHBIE TpeOOBaHUS K KYypCOBOW paboTe M €ro 3aiuTe
BBIITOJIHCHBI, HO ITPU 3TOM OOITYHICHBI HCI[O‘IéTBI. B JaCTHOCTH,
HMCIOTCA HETOYHOCTHU B H3JIOKCHHU MaTcpualia; OTCYTCTBYCT
JIoTMYEcKasi MOCJIEIOBATEIbHOCTh B CYXACHUSIX; HE BbLIECpXKaH
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00béM pedepara; MMEIOTCS YHyIIEHUS B OQOPMIICHHM; Ha
JIOTIOJTHUTEIIbHBIE BOMPOCHI NpU  3alllUTe JaHbl HETOJIHbIE
OTBETHI.

Y 10BIIETBOPUTEIIHHO NmeroTcst  cymiecTBEHHBIE OTCTYIUIGHHS OT TpeOOBaHUN K
KypcoBoil pabore. B wdacTHOocTH, Tema OCBEIICHA JIHIIb
YaCTUYHO; JOMNYIIEHbl (DaKTHUEeCKHe OLIMOKU B COJAEpKaHUU
KypcoBOoil pa0OThl WM TpU OTBETE HA JOMOJIHHUTEIbHBIC
BOIIPOCHI; BO BPEMsI 3aIIUTHI OTCYTCTBYET BBIBO/I.

HeynosnerBoputensHo | Tema KypcoBoil pabOTBI HE pacKpbITa, OOHAPYKUBACTCS
CYIIECTBEHHOE HETTOHUMAaHHUE MPOOIEMBI.

7.2.2. lllkayia oleHUBAHMSI TECTUPOBAHUS

Pe3ynprar TeCTUpOBaHUS OLIEHUBAETCS MO MPOLICHTHOW IIKAJIEC OLICHKH.

Ornenka KommuecTBo npaBUIbHBIX OTBETOB
OTJINYHO ot 81% 10 100%
XOpOIIO ot 61% 10 80%
YJOBJIETBOPUTEIBHO ot 41% 1o 60%
HEYI0BJIETBOPUTEIHHO 40% wm MeHee TPaBUIHLHBIX OTBETOB

e e A o e

0.
1.
12.
13.

14.

7.2.3. [lepevyeHb BONPOCOB Py0E:KHOI0 KOHTPOJISI YCIIEBAEMOCTH
U MPOMEKYTOUHBIX aTTECTANUIA 0 ANCHHUILINHE
«HpopMannoHHbIE TEXHOJIOTHU B HAI30PHO-UHCTIEKIIHOHHOM JeSITeIbHOCTH»

Kakwue tumbl mozeneii Bl 3HaeTe, U Kak OHU MOTYT OBITh Ki1acCU(pUIIMPOBAHBI?

Jaiite onpenenenne 1 NpuBEIUTE KJIACCU(PUKALIUIO CUCTEM.

OnuimTe METO 1 MOCTPOCHHUS ONEPAIIMOHHBIX MATEMATUUECKUX MOJIETIEH.

[To kakuM nmpuHLKIIAM BeIOUpaeTcsa Kputepuid 3(pHeKTUBHOCTH?

Onummre 0CHOBHBIE TpeOOBaHUS K KpUTEpHUIo 3 (HEKTUBHOCTH.

Yro Takoe cucTeMa OrpaHUYEHUN MaTEMaTUYECKON Moen?

Kaxkue BuibI KpuTepreB UCIOJIB3YIOTCS B MATEMATUUECKUX MOJIEISIX?

OnuimuTe MeTo/1bl CBEPTKH KPUTEPUEB B MHOTOKPUTEPUAIIBHBIX 3aa4ax.

[IpuBenure MaTreMaTUuECKHE MOJICIH YIIPABICHUS TPOU3BOJCTBOM.

B dyeM oTiMuuTeNnbHbIE 0COOEHHOCTH MOJIEJICH HEIOYUCIEHHOTO JIMHEHHOTO IPOrpaMMUpO-
BaHus?

Onumure MOJIEIH CETEBOT0 MIIAHUPOBAHUS (TPAaHCIOPTHAS 33/1a4a).

Kaxkue nmapamerpsl ynpaBieHU€CKUX 3a7a4 MPUBOIAT K HETUHEHHBIM MOIEIISIM?

Kak M0oxHO mpeoOpa3oBaTh HEIMHEWHYIO MOJIEb B 33a4y LIEIOYMCICHHOTO IPOrpaMMUpO-
BaHus?

Kak MOXHO y4eCTh HEJIMHEHHOCTH TIPU COXPAHEHUU CTPYKTYPhI JIMHEHHON MOJIen?

15. Yro Takoe AMHAMHYECKOE MPOTPAMMHUPOBAHUE, U KaK (JOPMUPYIOTCS MOJICTU TUHAMUYIECKO-

16.
17.

ro IporpaMMUupOBaHus?
C Kaxoil LieNbI0 OCYIECTBISETCS AaHAIU3 JaHHBIX B MEHEDKMEHTE?
Nznoxure anroput™ Meroa XKopaana-I'aycca penieHus CUCTEM JTMHEUHBIX YpaBHEHUI?

18. B yem ocobeHHOCTH MeTO/1a 3eHIesl PEIICHUsT CUCTEM JTUHEHHBIX YPaBHCHHIA?

19.

Kakue Bbl 3HaeTe MeTO/IbI pelICHUSI HETMHEUHBIX YpaBHEHUMN ?

20. Kakumu ciocob6aMu MOKHO OCYIIECTBUTh HHTEPIOJSAIUIO (YHKITUH?



21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.
49.
50.
51.
52.
53.
54.

55.
56.
57.
. Kak u3mMeHuTh mmpuHy cTosi010B U BBICOTY cTpoK B Tabnuue Excel 7.0?
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

58
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[TpuBenuTe aJropuT™M BBIYUCIIECHUS ONPEACIEHHOIO MHTErpaja U Pealm3yHTe €ro B KOM-
IIBIOTEPHOM CpeJie.

Kak nonyuurs ypaBHeHHE TMHEUHON perpeccun?

Uro xapakTepusyeT KOdPGHUIHEHT KOPPEISIINN, U KaK €r0 BEIYUCIUTH?

Kak npou3sBoanTCs CTAaTUCTUYECKOE OLICHUBAHKE JTMHEWMHOM perpeccun?

Kak pemaercs 3ana4ya nony4eHuss MHOXKECTBEHHOM perpeccuu?

Kak ucnonb3yroTcst HETMHENHbIE MOJENN PETPECCUN?

Kaxue monenu nporaosupoBanust Bam nu3BectHb1?

Onummre MozeIb NPOTHO3UPOBAHNUS C AIJUTUBHON KOMIIOHEHTOMN?

Kaxk uckiirounth BIUsIHUE CE30HHBIX KOJIeOaHUH Mpu pacyeTe TpeHaa?

Korna ucnomns3yercst MOAEIb IPOrHO3UPOBAHMSI C MYJIBTUIUIMKATUBHOW KOMITIOHEHTOM?
Kak ocymectBnsiercs necezoHanu3anusi TpeH1a B MyJIbTUIUIMKATUBHOW MOJIEH?

KakoBa poip METO0B ONTUMH3ALMHU B PELICHUH 3a/1a4 YIIPABJICHUA?

[IpuBenute kIaccuuKamuio METOIOB ONTHMH3ALINH.

Yro Takoe oHOMEpPHAs ONTUMHU3ALIMS?

[IpuBeauTte 00U ANTOPUTM UTEPALIMOHHOTO ONTUMH3ALMOHHOTO MOUCKA.

Ha xakom cBoiicTBe (yHKLIMI OCHOBAaHbI METO/BI OAHOMEPHON ONTUMM3ALNN?

OO®bsicHUTE PAaBUIIO UCKIIFOUEHUS! HHTEPBAJIOB B MOMCKOBBIX aJITOPUTMAX.

Onummre anropuT™M MeTOa MOJOBUHHOTO JIEJICHMS.

Onummure CyIHOCTh U IPUBEIUTE AITOPUTM METO/1a 30JI0TOTO CEYEHMUS.

OnuimTe BEIYUCIUTENBHYIO IIporieypy MeToaa HetotoHa-Padcona.

B uem cyniHocTh METO1a MOKOOPMHATHOIO CIIyCKa MHOTOMEPHOM ONTUMU3ALNN?
Onummre uaeHbIE OCHOBBI I'PAJUEHTHBIX METOOB ITOMCKA.

OO0BsicHUTE AITOPUTM METO]Ia HAUCKOPEHIIIETO CITyCKa.

Onummure anroput™m meroga HeroToHa.

Uewm 3a1auml ¢ OrpaHUYEHUSAMHU OTJIMYAIOTCS OT 3a7a4 0€3yCI0BHON ONTUMHU3ALUNA?
Onummre anropuT™M CUMILIEKCHOTO METOZA JUIS 3a1a4 JIMHEHHOTO POrpaMMHUPOBaHUS.
[IpuBennTe anroput™ MeTona MHOXUTENEH Jlarpanka Juis 3a1a4 ¢ OTPAaHUYEHUSIMHA PABEH-
CTBaMH.

Kak ocymecTsisiercs penieHue 3aa4d ONTUMHU3ALUN C OTPAaHUYCHUSMU-HEPABEHCTBAMM.
KakoBo Ha3HaueHUe 3IEKTPOHHBIX Ta0IUI?

[TepeunciunTe OCHOBHBIE MPOIIETYPHl TEXHOJIOTHU 00pa0OTKH TA0IMYHBIX JTAHHBIX.

Kak 3anmyctuth B paboty Tabnuunslii mpoueccop Excel 7.0 u BoIiiTH U3 HEro?

OnummTe CTPYKTYpPY dIEKTPOHHOH TaOIUIIBI.

KakoBbl mpaBuiia afgpecanuu B 3JeKTPOHHOM Tabmuie?

Kakue tunel nanueix ucnosib3yrores B Excel 7.0, 1 kakoBBI 0COOCHHOCTH WX BBOJA B sTUeH -
KU 3JIEKTPOHHOM TaOJInIbI?

KakoBbr ocobennoctu ¢popmupoBanus B Excel 7.0 psgoB TEKCTOBBIX BETUYWH, YHCET U AaT?
Kak penakTupyroTcs qaHHbIe B sUeHKax 3J1€KTPOHHON TaOIuLIbI?

Nznoxute ocHOBHBIE MMOHATHS O (hOpMATax NAaHHBIX B STYEUKAX IIEKTPOHHOU TaOJHIIbI.

Kax o6pabaTbiBatoTCsl JaHHBIE B AJIEKTPOHHBIX TaOIMLAX?

Kakue tunsl BecrpoeHHbIX GyHKIMH conepxarcs B Excel 7.0?

Kaknm 06pazom MoxHO 1y0inupoBath GpopmynbHbIe qanHbie B Excel 7.07
HazoBuTte 0ocHOBHBIE 3TaNbl CO3JaHUS AUAarpaMM B 3JI€KTPOHHOM Tabiue.
Kakuwm o6pazom moxkuo B Excel 7.0 coznaTh nHGOpMAIIHIO B BUIE CITUCKOB?
Kak coprupyrortes u punbTpyrores cnucku B Excel 7.0?

KaxkxoBsl ocoOeHHOCTH paboTh ¢ KoMaHaou [Tlonoop mapamerpa?

Kak B Excel 7.0 pematorcs 3a1auut ONTUMH3AIIH?

[IpuBenute KIaccuuKauo METOIOB ONTHMH3ALINH.

Yro Takoe 0lHOMEpHAsk ONTUMH3ALHS?
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. [IpuBenuTe OOLIMIA ANTOPUTM UTEPALIMOHHOTO ONTHUMU3ALIMOHHOTO MTOUCKA.

. Ha xakoM cBolicTBe PyHKIIMI OCHOBaHbI METOABI OJHOMEPHOM ONTUMM3AIN?

. O0BsICHUTE MTPABUIIO UCKITIOUEHHSI UHTEPBAJIOB B IIOMCKOBBIX AJITOPUTMAX.

. OnuimTe anropuTM MeTo/1a OJIOBUHHOTO JAEJIEHUS.

. OnuIuTe CyIHOCTh U MPUBEIUTE AITOPUTM METOAA 30JI0TOI'0 CEYSHMUS.

. OnummTe BRIYUCIUTENBHYIO IpoIieAypy MeToa Herotona-Padcona.

B yem cynHocTh METO1a TOKOOPIMHATHOTO CITyCKa MHOIOMEPHOM ONTHMU3auu?
Onumure uaeHbIE OCHOBBI I'PAJUEHTHBIX METOI0B ITOUCKA.

OOBscHHUTE AITOPUTM METO/1a HAUCKOPEHIIIEro CITyCKa.

Onummure anroput™m meroga HeroToHa.

YeM 3a1auM ¢ OrpaHUUEHUSMH OTJIMYAIOTCS OT 3a/1a4 0€3yCI0BHOM onTUMU3AK?
Onumure anropuT™M CUMILIEKCHOTO METOa JUIs 3a1a4 JIMHEHHOTO POrpaMMHUPOBaHUSL.
. [IpuBenuTe anroputm MeToja MHOXHUTeeH Jlarpanska /Ui 3a1a4 ¢ OrpaHUYEHUSIMU PABEH-
CTBaMH.

Kak ocy1ecTBisieTcs pereHue 3aad onTUMH3aIMK C OrpaHUYCHUSIMU-HEPaBeHCTBAMHU.
KakoBo HazHaueHue HIEKTPOHHBIX TAOIUI[?

[lepeuncanre 0OCHOBHBIE MTPOLIETYPhl TEXHOJIOTUH 00paOOTKH TaOJMUHBIX TaHHBIX.

Kak 3ammyctuts B paboty Tabmmunsrii nporeccop Excel 7.0 u BoiiiTH U3 Hero?

OnummTe CTPYKTYpY JIEKTPOHHOM TaOIUIIbI.

KaxoBsl npaBuiia agpecaryiy B 3J1€KTpOHHON Tabauue?

Kakue tunsl jaHHbeIX ncnosb3ytoresa B Excel 7.0, 1 kakoBbl 0COOEHHOCTH UX BBOJA B sSUEH -
KM AJIEKTPOHHOMN TaOIuIIb1?

KakoBsl ocobennoct popmupoBanus B Excel 7.0 psiioB TeKCTOBBIX BEIMYUH, YUCEN U 1aT?
. Kak penaktupytorcs qaHHbIe B STY€HKaX 3JIEKTPOHHOMN TaOIUIIbI?

. I3noxute ocCHOBHBIE MOHATHA O (hopMaTax AaHHBIX B sUeHKaX 3JEKTPOHHOMN TaOIUIIbI.
Kak n3mMeHuTh mupuHy CTOIOIOB U BBICOTY CTpOK B Tabmmie Excel 7.0?

Kak 00paGaTbIBatoTCs JaHHbIE B 2JIEKTPOHHBIX TaOIMIIAX?

Kaxue tunsl BctpoeHHbIX QpyHkuuii conepxkarcs B Excel 7.0?

Kakum 06pazom MoxkHO nyOiarpoBaTh popmynbHbie qaHHbIE B Excel 7.0?

HazoBure ocHOBHBIE 3Tanbl CO3/AaHUS JUarpamMm B 3JIEKTPOHHOM TabuuLe.

Kakum o6pazom moxno B Excel 7.0 co3nate nHdopmaruio B BUe CIUCKOB?

Kak coptupyrorcs u punprpyrorcs cnucku B Excel 7.0?

. KakoBbl oco6ennocTu pabotsl ¢ koMannoit [lonbop mapamerpa?

100. Kax B Excel 7.0 pematorcst 3aa4u ONTUMUA3ZAIUHN?

10

1. Kakue tunsl mozeneit Bol 3Haere, 1 Kak OHM MOTYT OBITh KJIacCU()UIIUPOBAHbI?

102. [daiite onpeneneHne U MPUBEANTE KIACCHPHUKAIIMIO CUCTEM.

103. OnumuTe METOA MOCTPOEHMS ONIEPALIMOHHBIX MATEMAaTUYECKUX MOJIETIEH.

104. ITo kakuM MpUHIIUTIAM BBIOWpaeTcst kputepuit 3pdexrnBHOCTH?

105. OnumunTe OCHOBHBIE TPEOOBAaHUS K KpUTEPHUIO 3P PEKTUBHOCTH.

106. Yto Takoe cucreMa OrpaHUYeHU MaTeMaTH4eCKON MOJIeH?

107. Kakue BUbl KpUTEPUEB UCIIOJIB3YIOTCA B MAaTEMaTHUYECKUX MOJENSIX ?

108. OnumuTe METOABI CBEPTKH KPUTEPHEB B MHOTOKPUTEPUATIBHBIX 3aa4ax.

109. IlpuBenuTe MaTeMaTH4eCKUE MOJEININ YIIPABICHHSI IPOU3BOICTBOM.

110. B yem oTinuuuTeNbHbIE OCOOEHHOCTH MOJENeH LEeNI0YUCIEHHOr0 JUHEHHOro MporpaMMH-

11

poBaHus?
1. OnummuTe MOJIENTN CETEBOTO TUTAHUPOBAHUSI (TPAHCIIOPTHAS 3a/1a4a).

112. Kakue napameTpsbl yIpaBJI€HUECKUX 3a/1a4 IPUBOAAT K HETMHEHHBIM MOJESAM?
113. Kak M0HO npeoOpa3oBaTh HEITUHEIHYIO MOJIENb B 3ajja4y LEI0YUCIEHHOTO0 MPOrpaMMHu -

poBaHus?

114. Kak MOXHO y4eCcTh HEIMHEWHOCTH MIPU COXPAHEHUU CTPYKTYPBI TUHEHHON Mo1eTn?
115. Yto Takoe AMHAMHUYECKOE MPOTPaMMHUPOBAHUE, U KaK (POPMHUPYIOTCS MOJEIHU TUHAMHUYE-
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CKOT'O IIPOTpaMMHUPOBaHUsA?

116. C xakoii 11esIbI0 OCYIIECTBIISIETCA aHAIM3 IaHHBIX B MEHEIXKMEHTE?

117. N3noxwute anroputm meroza JKopaana-l'aycca pelieHust CHCTEM JIMHEWHBIX YpaBHEHUN?

118. B uem ocobeHHOCTH MeTona 3eHIesst pelieHus] CUCTEM JTMHEHHBIX ypaBHEHUMN?

119. Kakue Bl 3HaeTe MeTO bl pelIeHUs] HETMHEHHBIX YpaBHEHUIN?

120. Kakumu crioco6amMut MOKHO OCYIIECTBHTH WHTEPITOJISIIHIO (PYHKITHIA?

121. IlpuBenuTe aJrOpUTM BBIUUCIIEHHS ONPENEICHHOIO MHTErpala U peaju3yluTe €ro B KOM-
IIBIOTEPHOM CpeJie.

122. Kak noyiy4uTh ypaBHEHHE JTUHEWHON perpeccuu’?

123. Yto xapakrepu3yet KO3 HUIMEHT KOPPEISAINHN, H KaK €r0 BEIYUCIIATH?

124. Kak npou3BOAUTCS CTATUCTUYECKOE OLIEHUBAHUE JINHEWHOU perpeccun’?

125. Kak pemaercs 3a7aua noJy4yeHus: MHOKECTBEHHON perpeccun?

126. Kak ucnonb3yroTcs HETUHEHHbBIE MOJIETN PETPeccuu’?

127. Kakue mozenu nporso3upoBanusi Bam nzBectHbI?

128. Onuimte Mozeb NPOTHO3UPOBAHUSA C AJAUTUBHON KOMIIOHEHTOM?

129. Kak uckitouuTh BIUSHUE CE30HHBIX KOJIEOAHMM Mpu pacdeTe TpeHaa?

130. Korpa ucnonb3yercs Mozieab MPOTHO3UPOBAHUS C MYJIbTUIUIMKATUBHON KOMIIOHEHTON?

131. Kak ocymiecTBisieTcs Jece30HaIu3alus TpeHa B MyJIbTHIUIMKATUBHON Moienu?

132. KakoBa posip METOI0B ONTUMHU3AIMYU B PEIICHUH 3a7a4 yIIPaBICHUS?

133. IpuBenuTe KI1accu(PUKAIMIO METOIOB ONTHMH3AIIH.

134. Yro Takoe ofHOMEpHasi ONTUMHU3ALIMS?

135. IlpuBenuTe OOIMIMI aITOPUTM UTEPALIIOHHOTO ONTUMU3ALMOHHOIO TIOUCKA.

136. Ha xakom cBoiicTBe (yHKIINH OCHOBAaHBI METOAbI OJHOMEPHON ONTUMH3ALMN?

137. O0bsacHUTE MPABUIIO UCKITIOUEHHS HHTEPBAJIOB B IIOMCKOBBIX aJITOPUTMAX.

138. OnuiuTe aaropuT™M METO/1a MOJIOBUHHOTO JIEJICHUSI.

139. OnumuTe CyuHOCTh ¥ PUBEIUTE aJTOPUTM METOJ1a 30JI0TOTO CEUEHHS.

140. OnuiuuTe BHIYUCIUTENBHYIO Npoleaypy Meroaa Hetorona-Pagcona.

141. B ueM cyImHOCTbh METO/1a TOKOOPAMHATHOTO CITyCKa MHOIOMEPHOW ONTUMHU3ALUU?

142. Onuiute uaeitHble OCHOBBI TPAAMEHTHBIX METOJI0B MTOUCKA.

143. OOBsICHUTE aANTOPUTM METO/Ia HAUCKOPEHTIIETO CITyCKa.

144. Onumure anroput™ metoga HetoToHa.

145. Yem 3a7auu ¢ OrpaHUYCHUSIMH OTJIMYAIOTCS OT 3ajja4 0€3yclIOBHOW ONTUMU3ALNH?

146. OnuimTe alIropuT™M CUMILJIEKCHOTO METO/A I 3314 JJMHEHHOIO IPOrpaMMHUPOBAHUS.

147. llpuBenute ajropuT™M Metoja MHoxuTened Jlarpanxka /uid 3ai1ad ¢ OrpaHUYEHUSIMU pa-
BEHCTBaMU.

148. Kak ocyuiecTBisercs: peleHue 3a/1a4 ONTUMHU3ALNN C OTPaHUYEHUSIMU-HEPABEHCTBAMH.

149. KakoBo Ha3HaueHUE dNEKTPOHHBIX TaOIuUIL?

150. IlepeurciuTe OCHOBHBIC TIPOIEAYPHI TEXHOJIOTHH 00PaOOTKH TaOIMYHBIX JAHHBIX.

151. Kak 3amyctuth B paboty Tabnuunbiii mporieccop Excel 7.0 u BoriiTH 13 Hero?

152. OnumuTe CTPYKTYPY MEKTPOHHON TaOIUIIBL.

153. KakoBbI npaBuIiIa agpecalivy B 3JIEKTPOHHON Ta0nuie?

154. Kakue TaIbl JaHHBIX HCNONB3yrOTCA B Excel, 1 KakoBBI OCOOCHHOCTH MIX BBOJA B SUCHKH
3JIEKTPOHHOM TaOIUIbI?

155. KakoBbl ocobenHocTH popmupoBanus B Excel psiioB TeKCTOBBIX BETHMYHMH, YHCEN U 1aT?

156. Kak penakTupyroTcs JaHHBIE B TY€iKaX SJEKTPOHHOU TaOMUIbI?

157. U3noxute OCHOBHBIE MOHATHS O (hopMaTax NaHHBIX B TYCHKAX DJICKTPOHHOMN TaOIHUIIBI.

158. Kak u3aMeHUTh MHUPUHY CTOJIOIOB U BHICOTY cTpok B Tabmuie Excel 7.0?7

159. Kak obpabaTsiBatoTCsi JTaHHBIE B 3JIEKTPOHHBIX Ta0IMIax?

160. Kakue tunsl BcTpoeHHBIX GyHKIUI comepxatcs B Excel 7.0?

161. Kakum oOpa3oM MOxHO 1y0nrpoBath popmysbHbIe naHabie B Excel 7.0?

162. Kakum o6pazom moxHo B Excel 7.0 co3nate nndopmainio B BUje CIUCKOB?
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163. Kak coprupytorcs u punbTpyroTes cnucku B Excel 7.07

164. Kakoii moTok cOOBITHI Ha3bIBAaIOT MPOCTEHIIMM (ITyacCOHOBCKMM)? B ueMm coctosiT ero
CBOWCTBA CTAIl[MOHAPHOCTH, OPJJUHAPHOCTH U OTCYTCTBHSI MOCIEACHCTBHS?

166. KakoBbl ocobeHHOCTH paboThl ¢ KomaHaoi [Togbop nmapamerpa?

167. Kak B Excel 7.0 pematorcst 3aaun ontuMu3anuu?

168. [aiite onpeneneHne MaTeMaTU4YECKOIO OKUAAHUS U IUCIIEPCUU CKAJSPHON JTUCKPETHOM
WA HENpepbIBHOU cilydailHOW BenuuuHbl. [IpuBeanTte nmpumep pacrnpeneneHus, He UMEo-
LIEr0 HU MaTEMaTHYECKOI0 OKUAAHMSI, HU AUCTIEPCHUH.

169.1IpoBepbTe MpHUBEACHHbIE JIEKLIMOHHOM MaTepuale CBOMCTBa MaTEMAaTHYECKOro OXKHIa-
HUS U IUCTIEPCUU CKAJIIPHOM CITy4aiiHOM BEIMYMHBI B AUCKPETHOM U HENIPEPHIBHOM CITydasiX.

170.lokaxure, 4TO A HE3aBUCUMBIX CIIy4allHBIX BEJIMYMH S u JUCIIEPCUST  UX
IIPOU3BEICHUSA

Di= n}—\[("} \[(n ) - ‘a[— 3[11:_

171.JaiiTe ompenesneHue MOJHOW TPYNIbI COOBITHH U CPOPMYIHUPYHTE TEOPEMY O IMOJIHOU
BEPOSITHOCTH.

172.Kak ¢opmynupyercs M B KakMX CIydasx MCIOJb3yeTcs Teopema rumnore3 (hopmyna
Baiteca)? I[IpuBenure npumMep ee UCTIOIb30BaAHUS.

173.J1aliTe ompeneneHHe IOCIENOBAaTEIbHOCTH HE3aBUCUMBIX HcHbITaHui. [IpuBenure
IIpUMEpBl UCNOIb30BaHus cxeMbl bepHyium. KakoBbl cBolicTBa OMHOMUAIBHOIO pacrpesesieHus?
Yemy paBHBI €70 N1EPBbIE MOMEHTHI?

174.Kakoe pacnpeneneHue HasblBalOT rumnepreomerpudyeckum? IlpuBeaure mnpumepsl
UCMOJIb30BaHUSl THUIEPIeOMETPUUYECKOrO paclpeesieHuss B 3aJadax BBIOOPOYHOIO KOHTPOJIS
KauecTBa (HaJe)KHOCTH U O€30MaCHOCTH).

175.ChopmynupyiiTe yCIOBUS, TNPU BBINOJIHEHUH KOTOPBIX BO3MOXHO HCIIOJIB30BaHHE
reoMeTpUUYEecKoro pacnpeaeneHus. Ilpusenure npuMep ero UCIoJIb30BaHUA B 3a7jauax HaI€KHOCTU
1 0€30MacHOCTH.

176.Kakoe pacnpenenenue Ha3bIBaloT pactpeaencaueM llackans? Berauciourte ero mepsbie
MOMEHTHI. KakoBbI YaCTHBIE CTydau 3TOTrO paclpeneacHus?

177 .Kakoe pacmpenenieHrue CIy4ailHBIX BEJIMYMH HA3bIBAIOT MOJMHOMUANbHBIM? [IpuBeauTe
IPUMEpPbl  MCIOJIb30BaHUs  MOJIMHOMHUAIBHOTO pacnpeaeneHus. Kakumu OyayT dacTHbIE
pacnpe/eseHus B ciydae JByMEPHOT 0 MOJIMHOMHUAIBHOIO pacrpeaesieHus?

. Lo I .
178.]laiiTe onpenecHUe CIyYaiHOW BEJIMUUHBI A - HHAMKATOPa CIy4aHHOTO COOBITHS A,

Breruucnure MaTeMaTHyecKoe OXKHJIAHHE U JAUCIICPCUTIO CJ'Iy‘IB.ﬁHOfI BCINYHHBI A, CCJIM 3aJaHa

P(A)

coGbrtust A . [lycTh cnydaitHas BeIMYHUHA Y ssnsercs CYMMOW MHJMKATOPOB

G ALAGL LA
IIOIIapHO HE3aBUCHUMBIX COOBITUH - 2 Il ¥ 3aaHa BEPOSITHOCTH HACTYIJIEHUSA KaXKIOT'O

BEPOSTHOCTD

COOBITHS P(Ay) . Halinure MaTemaTnueckoe OKUAaHUE U JUCIIEPCHUIO CIIyYalHOM BEITNYMHBI Y.
179.Kakue pacnpeseneHus Ha3pIBalOT yceueHHbIMU? Kak cTeneHs yceueHus CKa3bIBAeTCs Ha
MOMEHTAX paclpereieHus?
180.B uem cocTouT METOA paHAOMU3ALINN TAPAMETPOB pacrupeiesieHus?

X XL X

181.Ilycts Il - HEe3aBUCUMBIC Ciy4yaiiHble BenuuumHbL. Haiinure QyHKIMN

Y, =mm ‘(- X X s =max, D, (D, CHND. &
pacnpenesneHus Cly4YaiHbIX BEJIMYHH CHT = -

182.Kakyto ciydailHyl0 BeJIWYMHY Ha3bIBAIOT CTAaHJAPTHOW CIy4ailHOM BeJ‘II/I‘{I/IHOI/I?
Boruncnute ee MaTeMaTHYECKOE OKUAAHNUE U AUCTIEPCHIO.

183.Kaxk onpenensitor MoAy, MeIMaHy ¥ KBaHTUJIb pacnpeneneHus? YTo oHu XapakTepusyoT?

184.]laliTe ompeneneHne aCUMMETPUU M HKCLECCa pacHpeesIeHUss CIydallHOW BEIWYUHBI.
Kakue cBoiicTBa OHM XapakTepu3yloT? Bblumciaure >STH mapamerpbl JUis  HOPMaJbHOT'O
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pacrpenieneHus.

185.Kak BimsieT M3MEHEHHE MapaMeTpOB HOPMAJBHOTO paclpeneiieHus Ha (opMy KpPHBOMH
IUIOTHOCTH pacipeeneHus ?

186.B ueM COCTOMT «IpaBUJIO TPEX CUTM» JJs HOPMaJIbHO PAacCHpEelesIeHHOHN ciyyaiiHOU
BEJIMYMHBI? BbluncianTe COOTBETCTBYIOLIYIO BEPOSTHOCTD.

187.Chopmynupyiite HEOOXOIUMOE M JOCTATOYHOE YCJIOBUS HE3aBUCHUMOCTH CIyYalHBIX
BeIMYMH. Kak COOTHOCATCS MOHATHS HE3aBHUCHMOCTH U HEKOPPEIMPOBAHHOCTU JIBYX CIy4YalHbIX
BennuuH? IlpuBenurte nmpumep ciaydailHbIX BETUYMH, AJI KOTOPBIX HE3aBHUCHUMOCTh paBHO3HAaYHA
HEKOPPEIMPOBAHHOCTH, U IPUMED, KOTA U3 HEKOPPETUPOBAHHOCTHU HE CIIEYeT HE3aBUCUMOCTb.

188.Kakumu cBoiicTBamMu o0jazaeT KoBapHalus JByX ClydaiHbIX BeauunH? JloKakuTe 3TH
CBONCTBA.

189.11epeunciute cBoiicTBa Kod(ddummenta koppensinuu. UTo O3HAYaeT MOJIOKUTEITbHAS
(oTpunarenbHas) Koppeysuus ciydaiHblXx BenuuuH? JlalTe TrpaduuecKkyro WILIIOCTPALMIO
KOPPEJSILUY JBYX CIIyYailHbIX BETUYHH.

190.Kak cBs3aHbl MaTpullbl KOBapHalMM M KOPPENALMH [BYX CIy4alHBIX BEJIMYMH?
[TomyuuTe 3TO COOTHOLIEHHUE.

191. [TaiiTe onpeneneHne xapakTepucTHUECKon (PYHKIINU U NIEPEUHCIUTE €€ CBOICTRA.

192.1TokaxuTe, 4TO B CiIy4ae JIMHEHHOTO MPeoOpa3oBaHMsl JBYMEPHOTO BEKTOpa g 10 3aKOHY

=AT+ o o
N=AS b C HEBBIPOXKIECHHOW MaTpULEen A npormocts M pacnpeaeiiCHusl  BEKTOpa "

f.

BBIPA)KACTCA 4CPEC3 MIIOTHOCTh E pacipeacICHUA BEKTOPA IO 3aKOHY

[ .f.__ I
det(A)| =

193.0numuTe moaApoOHO TPOIEAYPY 3aMEHBI MTEPEMEHHBIX MPU MPEoOpa3oBaHUM JBOWHOTO
WMHTETpalla B TMOBTOPHBIA M yKakuTe Trpaduyeckd o0JacTH WHTETPUPOBAHUS TMPHU BBIYUCICHUU

£,(v) = A (y- b))

3aKOHA paclpeesieHus: a) CyMMbl ABYX CIIy4YailHbIX BEJIMYUH g u "1 ¢ 3amaHHOI coBMecTHOl

IJIOTHOCTBIO t(X’y); 0) pasHocTH g u 'l B) IPOU3BE/ICHUS g u 'l ') YaCTHOT'O OT JIEJICHUS g Ha
"

194. KaxoBa nporenypa IpoBeIeHUS U YCIOBHs IIPOBEAEHUS AUCIEPCUOHHOIO aHalIM3a JKC-
MEePUMEHTAJIbHBIX TAHHBIX?

195. Onummre npoueaypy NPOBEPKU TMIOTE3bI 0 BUJE (DYHKIMH TUIOTHOCTH PACHpPEIeTICHHS
Ha OCHOBE Kputepus cornacus [Tupcona.

196. Kak BeIOTHSETCS MHTEpBajIbHAs OIICHKA (YHKIIMH pacipeneicHus no kpurepuio Koi-
Moropona?

197. CdopmynupyiiTe TOCTAHOBKY 3aJ]a4i O MHOKECTBEHHOUM KOPPEISAIIMU U Perpeccuu. Yka-
KUTE 3aKOHBI paclpeaesieHus] CTATUCTHUK [ KO3 (OULIMEHTOB ypaBHEHHUSI PErPECCUU U KO-
3G PUIHEHTOB KOPPEISAIUH.

198. IIpoBeaute BerUMCIICHUE KOADUIMEHTOB TMHEHHON PETPECCUH B IBYMEPHOM CITydae METOIOM
HaMMEHBUIHMX KBapaToB. [loimyunre crcteMy HOpMaJIbHBIX YPAaBHEHUI U HAIUTE €€ PELLICHKE.

199. KakoBa nporneaypa NpoBepKr aIeKBaTHOCTH YPABHEHUS pErpeccun’?

200. Hcmonb3ys COOTBETCTBYIOIIHME BCTpoeHHOM (yHKIMel makeToB Excel (Mathcad), moiy-

aure npn N =2 marpuny |, ncnonssyemyro npu perenny 3anau gopManusanum cHcTeM.

3aaHus I CAaMOCTOATENbHON PadoThI (MPAKTHKYMa)

Bapuant 1
1. Ha ckyiag Ky3HEYHOIPECCOBOTO 11€Xa MOCTYTAIOT CIUTKHU JJISl IOKOBOK C TPEX METAJLTyPIH-
YeCKuX 3aBOJIOB. B cMeHy mocTymaer ¢ mepBoro 3aBoga 60 ciuTKoB, co BToporo 10 u ¢ Tperbero
30. KadyecTBO CIMTKOB KOHTPOJHPYIOT B (pru3uko-xumuueckoit madoparopuu (OXJI) mo xummye-
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ckomy coctaBy. Ilepsbiit 3aBoa noctasisgeT 90 % KayeCTBEHHBIX CIUTKOB, BTOPOH - 92 %, TpeTuii -
85 %. OnpenenuTs BEpOSATHOCTh BHIOOPA KAUECTBEHHOTO CIIMTKA, €CITU MPOIYKIIHUS TPEX ITOCTABIIH-
KOB CMELINBAETCS.

2. B maptum, copepxameit 100 usnenuii, cpeau KoTopbix umeercs 15 ne@exTHbIX, BIOpaH-
HbIX HayJaudy 10 u3nenuit [y npoBepku MX KauecTBa. [IoCTpOUTh 3aKOH pacIpenesieHus] BEpOsT-

HOCTH P(X =k) TOTr0, YTO B BBIOOPKE COJEPIKUTCS POBHO k nedextHbIx u3nenuil. Haiitu mare-
MaTHYECKOE OXXHMJaHHE M JUCHEPCUI0 yucha JAeeKTHhIX netaneil. Haltu mpousBoasnryo QpyHK-
LIUIO U C €€ [TOMOILbI0 BHOBb HAWTH MaTEeMaTUUECKOE OXKUIAHUE U JUCIIEPCHUIO YUCIA 1e(PEeKTHBIX
JCTaJIen.

3. CnyqaﬁHa;I BCIIMYHHA E HUMCECT IJIOTHOCTL paCIIpCACICHUA

X exp(mox), x =20, (a.r)=0
I'(n) P ) (

p(x) =

a=0,5 , ) =n/2

IUIOTHOCTH M (DYHKIIMHU pacrpeesieHus Il HeCKOIbKuX 3Hadenuit 1. [Tpu 1 =4 yaiirn Xapakre-
pucTudeckyro ¢pyHkuuio. [IpoBepuTh NpaBUIBHOCTh pe3yiIbTara, UCHOJb3Ys (opMyiTy oOpalieHus
Y BBIYUCIISISL IJIOTHOCTh PAacHpeeNIeHNs 110 HaliIEHHON XapaKTepUCTUYECKON (PYHKIIMH.

ITpu HaiiTH ee (YHKUMIO pacupeneieHHs F(X) [Toctpouts rpadux

4. He3aBucumbie ciydyaiiHble BETUYUHBI S u 'l pacrpeziesieHbl paBHOMEPHO Ha MHTEpBajiax
. N C=t+
[0, 2] u [0, 3] cooTrBeTcTBeHHO. HaliTh 3aKOH pacnpefeneHusl CaydyalHOM BEIMYMHBI = ~ o n,

. . C.2u
[Toctponth rpaduKH IUIOTHOCTEH CAydYaWHBIX BEIMYUH - ]. Brruncnute MaTeMaTHUECKOE
0XKMJaHUE U AUCIIEPCUIO CITyYalHON BEJIMYMHBI C , IO HAaWJICHHOM TIJIOTHOCTH, a TAKXKE, UCTIOJIb3YS

MEPBLIC MOMCHTEHI, E n n .
Bapuant 2

1. BepoaTHOCTB TOTO, YTO IPU OJHOM M3MEPEHHUU HEKOTOPOH (PU3UUIECKOM BEIIMYHUHBI OyeT
Jomy1ieHa onroKa, MpeBbIIaias 3aJaHHyI0 TOYHOCTh, paBHa 0,4. [IpousBeeHbl TpH HE3aBUCH-
MBIX U3MCPCHUA. Haiitn BEPOATHOCTH TOT'O, YTO TOJIBKO B OJJHOM M3 HUX JOIIYHICHHAs OIJ_II/I6Ka npe-
BBICHUT 33/IaHHYI0 TOYHOCTb.

2. Jns OMHOMHAIILHOTO pachpeselieHus HAWTH MaTeMaTU4YeCKOe OXHJIaHWE U JUCIICPCHIO.
BorurcnuTh npou3BOAILYI0 QYHKIMIO M 3aTE€M 0 MPOU3BOAAIICH (GYHKIIMN BHOBh HAITH MaTeMa-
TUYECKOE OXKHJIaHue U auctiepcuro. [loctpouTs rpaduku i psaa pacupeaeieHus u GyHKIUU pac-
npeieJeHus sl BBIOpaHHBIX 3HaYEHHM apamMeTpoB.

3. IlycTp ciyyaiiHasi BeIMYMHA g HMMEET IUIOTHOCTh PacIpeeIeHus

1
p(x) =—-exp(- X))
TpebyeTcs HailTu ee PYHKLHUIO pacnpeaeseHns, IOCTPOUTh rpadUKu MIOTHOCTH U (PYHKLIUHU
pacnpenenenus. HailTu o mioTHOCTH paciipesielieHusl €€ XapaKTepuCcTUIecKyro QpyHKIuo. Beruuc-

Dg

JINTh MaTEMAaTHYCCKOC OXKHAAHUC ME’ U JUCIICPCUTIO
BBIYMCJIICHUEM I10 IINIOTHOCTH.

; 1 CPAaBHUTB 3TH PE3YJIbTaThl C IIPSIMBIM

I/Iy>0

4. He3aBUCUMBIE CITy4alHbIC BEJTMYMHBI E u 3aJIaHbl TIPH x>0 CBOMMMH ILIOTHO-

CTAMMU:

p(x) =exp(=x): p(v) =0.5 exp(=0.5 v)

= —m

o ooy 1
Haiitn 3ak0H pacrpeneseHnst Ciry4aiiHOM BEIUYMHBI 1, [TocTpouts rpaguku MioTHO-

. . . Enuc
creid M (QYHKIHMHA pacmpenesieHust CIy4alHbIX BEIUYUH - 1M & Brraucmuts matemaruueckoe
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OXKUJAHUC U TUCTICPCHUIO CJ'Iy‘-IB.fIHOfI BCIIMYHHBI C , TI0 HalAGHHOM IIJIOTHOCTH, a4 TAKKC, UCTIOJIb3Ys

COBMECTHYIO TUIOTHOCTb CJIy4aiHbIX BEJIHYUH, S u '
Bapuant 3
1. Tpu uccnenoBaresnst HE3aBUCUMO JPYT OT Apyra MPOM3BOIAT U3MEPEHHsT HEKOTOPOH (uznye-
CKOH BeNTMUYHMHBL. BeposSTHOCTH TOTO, YTO MEPBBI HCCIIENOBATENb JOIMYCTUT OIIUOKY TPH CYATHIBAHUH
noka3aHui npubdopa, pasHa 0,1. /Iyt BTOpOro u TpeTbero 3Ta BEpOSATHOCTh COOTBETCTBEHHO paBHa 0,15
u 0,2. HaifTi BepOsITHOCTB TOTO, UTO TIPH OJTHOKPATHOM M3MEPEHUH XOTS OBl OIMH M3 UCCIIEeIOBATENCH
JOMYCTUT OIINOKY.

2. CnyyaiiHasi BeIMYMHA S 9KCLEHTPUCUTETA N3TOTOBIICHHBIX JETaJe XapakTepu3yeTcs pac-
npeaesenueM Pases

-

=X
F(x)=1=exp . x>0
2o

Haiitu pacnipenenenne mioTHOCTH BepOSITHOCTH. [locTpouTh rpaduku mIoTHOCTH U (PYHKIIMH
pacripenieneHusi. Beruucaute npou3BOAILy0 (PyHKIUIO U IO HEM HAaliTM MaTeMaTHYeCcKOe OXKUaa-
Hue u nucnepcuto. ConocTaBUTh 3TH Pe3yJIbTaThl C MPSIMBIM BBIYHCICHUEM IO TUIOTHOCTH pacrpe-
JEJICHUS.

3. Ciyy4aiiHble BEJIMYMHBI S 1 " uMeror abeomoTHO HEMpPEePBIBHOE pacIipeiefieHue ¢ MIoT-
HOCTBIO BeposiTHOCTH (C - HOpMUPOBOYHAsI KOHCTAHTA)

P{?‘L}'—j = eXp % -{};: +l]{}.—: +1)

BrInmonHUTE HOPMUPOBKY pacnpeneneHus. HallTh yacTHbIE IUNIOTHOCTH pacupenencHus. Boi-
YUCJIUTh MAaTEMATHYECKUE 0’KUIAHUS U TUCIIEPCUN g u 1. Haitru YCIJIOBHBIE IIJIOTHOCTH pacIpene-

JICHUs U ITIOCTPOUTH KPUBBIE PETPECCUun g ma 'l u'l ma %

g

4, I[OKaSaTB, 4YTO €CJIM KaxKJas M3 HC3aBUCHUMBIX Cﬂy‘lal\/’IHIJX BeNMYMH -l U E2 PaBHOMCPHO

. 1 1
pacmpezenieHa Ha uHTepBajie L ° 4, To cimydaiiHple BETUIMHBI Ny Mo

N == 2In(E;) «cos(2nE, ). Ny == 2In(E)) sin(2aEs)

SABJIIFOTCA HE3aBUCUMBIMU M CTAaHAAPTHBIMH, HOPMAJIBHO pacCrnpCaciICHHbIMHU BCIWYMHAMU C
a=0, o=l
napameTpamu .
Bapmuanr 4

1. MHOrokpaTHO U3MEPSAIOT HEKOTOPYIO PU3NYECKYIO BEJIMYMHY. BepoATHOCTH TOTO, UTO NMPHU
CUMTHIBAaHUM MOKA3aHUN MpuOOpa AoMyIleHa onrbdka, paBHa P . Haiitu naumensiee uncio nsme-
pEeHUI, KOTOPOE HEOOXOAUMO IMPOU3BECTH, YTOOBI C BEPOSITHOCTHIO P> voxuo 6bu10 0’KHJ1aTh,
YTO XOTS ObI OJJUH PE3yJIbTAaT U3MEPEHHUM OKaKETCSI HEBEPHBIM.

2. Ilpoexuust X pamuyca-BeKTOpa CIy4allHOW TOYKH OKPYXHOCTH Paanyca R Ha JIHaMETP
uMeeT (YHKIHIO pacipe/ele s Bia (3aKoH apkeuHyca, - Ik <X <R)

1 1 ol x
F(x)=—= —arcsm| —
2 = R

Halitn muioTHOCTB pacnpeseseHus p(x) . Berancnaute MaTeMaTnyeckoe OKUIAAHUE U TUCIIEP-
curo BenuuuHbl X . OnpenesnuTh NPOoU3BOAAIIYI0 (PyHKIMIO U, pasznaras ee B pan Teinopa, BHOBb

HalTH MaTeMaTHYECKOE OXXHUIaHUE U AUCTICPCHIO. HOCTpOI/ITB Fpa(I)I/IKI/I IIJIOTHOCTHU p(X) )41 (I)yHK-

F(x),

WX PaCIIpCaACICHUA
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3. Ilpenmonaras, 4To S u S HE3aBUCHMBIE, OIMHAKOBO PACIIPEIEICHHbIE M0 AKCIIOHEHIIN-
ATBHOMY 3aKOHY C TIapaMeTpoM - cydaiiHbie BemuanHe! 1
N, =mun(3..3, ), 1), =max(z..3,)

3

| 1

BBIYMCIIMTh MaTPHILy KOBapHaIuil Ny , & Takke K03 (PUIIMEHT KOPPEeSAIUU 1 HOPMHUPO-

BAHHYIO KOPPEIALMOHHYI0 MaTpully. HaliTh yClOBHBIE IJIOTHOCTH PAacHpeneieHus U MOCTPOUTH
1 1

HaWJIy4dIlyr CPEIHEKBAIPATUYHYIO OLIEHKY BEJIMYNHBI 12 1o Bemmaune "N

4, HyCTB El u %2 - HC3aBHUCHMBIC CHy‘l&ﬁHHG BCJIMYMHBI, KaXXJasd U3 KOTOPLIX UMCECT CTAH-
A
JIMYHWHBI

JapTHOE HOpMallbHOE pachpeneneHue. HaliTu 3akoH pacrnipenesieHus] BEpOSATHOCTU ClIy4yailHOW Be-
1] —— =

Bapuantr 5
CUOHHELIN aHaIn3.

npezaeseHus no kpureputo [Iupcona.

1. JIns 3aganHOoro Habopa SKCIepUMEHTAIbHBIX JaHHBIX IPOBECTH ABYX(DAKTOPHBIN AncCHEp-
2. JIns TIpUBEAEHHBIX SKCIIEPUMEHTAIbHBIX JaHHBIX MPOBEPUTH TMIOTE3Y O IIOTHOCTH pac-

3. 1514 3a1aHHOM COBOKYITHOCTHU SKCIIEPUMEHTAIbHBIX 3HAYEHUU

XYuz .
HalTH ypaBHEHUE
JMHEWHOW PErpeccuy, BEIYUCIUTh KOAPGUIMEHTHl KOPPEISLUN U IPOBEPUTH aJIeKBaTHOCTh YPaB-
HeHus 1o kputeputo @umepa. [IpoBectu rpaduueckuii ananu3 0CTaTKOB.
3
4. ITocTpouTh MiIaH MOJHOTO (PAKTOPHOTO SKCIIEPUMEHTA 27 IIOCTPOUTH TOBEPUTEIIbHBIEC NH-
TepBaJIbI s KOA(P(UIIEHTOB MOJICIH U OIIEHUTH a/IEKBATHOCTH MOJICITH.
Bapuanrt 6
1. Inst 3amanHOTO HAaOOpa TAaHHBIX BHITOJIHUTH TPEX(aKTOPHBIN TUCTIEPCHOHHBIN aHAJIH3.
neHus 1o kpurepuro Konmoroposa.

2. JIns mpuBeeHHBIX HKCIEPUMEHTANbHBIX JaHHBIX MOCTPOUTH OLIEHKY (YHKILUH pacrpere-

3. Ha OCHOBC 3aJ1aHHBIX BKCHepI/IMeHTaHLHHX JAaHHBIX
ZoT X.Y
BH/JI 3aBUCHUMOCTHU

X.YuZz

YCTaHOBUTDH ONTUMAIbHBIM
, BBIIIOJIHAA pErpe€CCUI0 ITIOJITMHOMOM BTOPOI'O IIOpsAaKa.

4. Ha ocHoBe mana bokca - benkuna nocTpouTs TpeX(pakTOPHYIO MOJIEIb BTOPOTO MOPsAKa
U HalTH ONTUMAaJIbHBIE YCIOBUS dKclepuMeHTa. [lo pe3ynpTaTaM onbiTa Ha HYJEBOM YPOBHE Olie-
MOJIEJIH.

HUTb JUCTIEPCUIO LEJIEBOM (DYHKIIMH U TIOCTPOUTH JIOBEPUTEIIbHBIC HHTEPBAIIBI A1l KO3()(HUITUEHTOB

3amaHus ISl CAaMOCTOSITEIbHOM PadoThI
PUMEHTAJIbHBIX JaHHBIX?

1. KakoBa mpoueaypa npoBeJeHHs U yCIOBUS IPOBEACHUS AUCIIEPCUOHHOTO aHaJIN3a dKCIIe-
OcHOBe Kputepus cornacus IIupcona.

2. OnummTe mporeypy IPOBEPKU THIIOTE3bI O BUE GYHKIIUH TUIOTHOCTH pacIipe/ieICHIs Ha
roposa?

3. Kak BBIMOTHSIETCS WHTEpBANIbHAS OllEHKA (QYHKIIUH pacmlpeaesieHus mo kpurepuro Kommo-

4. ChopMynupyiTe TOCTAHOBKY 3a7a4d O MHOXXECTBEHHOW KOPPEJSIIIMH U PErPEeCcCHr. YKa-
€HTOB KOPPEISALIMH.
HUE.

KUTE 3aKOHBI pacrpeieNieHus: CTATUCTUK I KO3 (UIIMEHTOB YpaBHEHUs perpeccuu U koddduru-

5. IlpoBeaute BbIunciaeHHE KOOPPUIMEHTOB JIMHEHHOW perpeccuu B IByMEPHOM Cly4yae Me-
TOJIOM HaUMEHBIIMX KBaApaToB. IlomyunTe cucteMy HOpMaJIbHBIX YpaBHEHUM U HAalAUTE €€ pelile-

6. KaxoBa mpotietypa npoBepKu aieKBaTHOCTH YpaBHEHHUs perpeccun?
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7. B 4eM coCTOMT Mpolenypa aHaJIi3a OCTAaTKOB M JUIS YETO OHA UCIOJIb3YETCS?

8. KakoBbl OCHOBHBIE TUIIBI (PaKTOPHBIX 3KcriepuMeHToB? [IpuBeauTe ux Kiaccupukaluo u
YKa)KUT€ OCHOBHBIE OCOOEHHOCTH.

9. B 4eM cocTOHT TUTaHUPOBAHKE MOITHOTO (PaKTOPHOTO IKCcTiepuMenTa? KakoBbl ero nmpenmy -
1IeCTBAa U HEAOCTATKU?

10. KakoBa nporenypa IiIaHUPOBAHUS U MPOBEICHUS TPOOHOTO (PaKTOPHOTO SKCIIEpUMEHTa?
B 4em ero npeumyIiecTBa o CpaBHEHHUIO C MOJIHBIM (DAKTOPHBIM HKCIIEPUMEHTOM?

11. B kakux ycClOBHSX MOYKHO MCIOJIb30BaTh LEHTPAIBHBIA OPTOrOHAJIBHBIN IIJIAH JKCIIEpHU-
MeHTa? B ueM ero npenMyInecTsa u HEOCTATKU?

12. B ueM coCTOUT METO/ KpyTOro BocxoxaeHus: bokca - Yuiacona?

13. Kak BbInosHsieTcst 00paboTKa B paMKax HEKOMITO3UIIMOHHOTO 1aHa bokca - Yuncona?

14. Vcnonp3ys COOTBETCTBYIONIME BCTpoeHHOU (hyHKIMeH makeTtoB Excel (Mathcad), momy-

yute npu 1 =2 MaTpuIly [, UCTIOJBb3YEMYIO TPH PELICHUH 3a7ad (popManu3anuu CIOXKHBIX CH-
CTEM.

7. @OHX OLIEHOYHBIX CPEICTB

7.1. MeTobl KOHTPOJIS U OLIEHUBAHUSA Pe3yJIbTATOB 00y4YeHUs
Jlo maTel mpoBeeHHS MPOMEKYTOYHON aTTeCTAllMU CTYEHT JOJIKEH BBIIIOJIHUTE BCE palbOTHI,
MPelyCMOTPEHHBIE HacToAllell pabouelt mporpaMmoil aucuuIUIMHBL [lepeueHs 00s3aTeNbHBIX
paboT u popma OTYETHOCTH MIPEICTABICHBI B TAOIHIIE.
[Tepeuens 00s3aTeTBHBIX Pa0OT, BHIMOIHIEMbBIX B TEYCHHE CEMECTPa MO TUCITUILIINHE

Bun pabotst PopMa OTYETHOCTU U TEKYLIETO KOHTPOJIA

Kypcosas pabota [IpencraBuTh KypcoByIO pabOTy MO BBIOpAaHHOM TeMe C OLEHKOMN
npenoaaBaTesisi Mo pe3yjibTaTaM IPEICTaBICHUS KypcoBOil paboThl B
dbopMe npe3eHTanuy U Ha O0yMa>kHOM HOCHUTEIIE.

TectupoBanue OreHKa mpernojaBaTess, €CIM Pe3yJabTaT TECTUPOBAHMS II0 IIKaJe
cocrasiser ooiee 41 %.

7.3. Illlkana u KPUTEPHUH OLCHHUBAHUSA Pe3yJIbTATOB 00yYeHHS

7.2.1. lllkaj1a OeHNBAHUS KYPCOBOil padoThI

IIIxana oneHUBaHUA Onucanue

OTtnmu4HO BrimonHeHsI Bce TpeOOBaHHUS K HATMCAHWIO W 3aIUTE
KypcoBoi pa0oTbl: o0o3HaueHa mpolieMa U 0OOCHOBaHa eé
aKTyaJbHOCTb, IPOBEJICH aHAJN3 PA3IMYHBIX TOUYEK 3PCHUS Ha
paccMaTpuBaeMylo  MpoOiieMy M JIOTUYHO  H3JI0KEHa
COOCTBEHHAs] TMO3UIMs, CQOPMYIHPOBAHBI BBIBOJABI, TEMa
pacKpbiTa TOJIHOCTBIO, BBLIEP)KAaH O00BEM, COOJIIOJCHBI
TpeOOBaHUSI K BHEIIHEMY O(OPMIICHHIO, JaHBI MPAaBHILHBIE
OTBETHI Ha JIOTIOJHUTEIbHBIC BOIIPOCHI.

Xopor1o OcHoBHBIE TpeOoOBaHUS K KYypCOBOM paboTe U €ero
3alIMUTC BBIMMOJIHCHBI, HO IPHU 3TOM IOOMMYIICHBI HeI[O‘IéTBI. B
YaCTHOCTH, MMEIOTCS HETOYHOCTH B M3JIOKCHHH MaTepHaa;
OTCYTCTBYCT JIOTHYCCKAA MOCICAOBATCIIbHOCTL B CYXKIACHUAX;
HE BBIIEpKaH 00BEM pedepara; HMEIOTCS YyOYyIMIEHUS B
O(bOpMJ'IeHI/II/I; Ha JOIIOJHUTCIIBHBIC BOIIPOCHI IIPU 3alIUTEC
JTAaHBI HETIOJTHBIE OTBETHI.

Y 10BIETBOPUTEIBHO NmeroTcst cymiecTBEHHBIE OTCTYIUICHUS! OT TpeOOBaHMIA
K KypcoBoi paboTe. B uacTHOCTH, Tema OCBEIICHA JIHIIb
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YaCTUYHO; JIOMYIIEHbl (akTHYECKHE OUIMOKU B COAEPKaHUH
KypcoBOll palOThl WIM INpU OTBETE Ha JONOJHUTENIbHBIE
BOIIPOCHI; BO BPEMS 3aLLUTHI OTCYTCTBYET BBIBOI.

HeynosnerBopuresbH Tema KypCOBOI1 paboTsl HE packpsITa,
0 oOHApYKUBAETCSI CYIIECTBEHHOE HETIOHUMAHKE MPOOIEMBI.

7.2.2. llIkajia oueHMBAHHUSA TECTUPOBAHUS

PGSYJ'ILTaT TECTUPOBAHUA OLICHUBACTCA 110 HpOHCHTHOfI HIKaJIC OOCHKU.

Ouenka KonnuecTBO NpaBUIIbHBIX OTBETOB
OTJIMYHO ot 81% 10 100%
XOPOIIIO ot 61% 1o 80%
Y/I0BJIETBOPUTENIBHO ot 41% 10 60%
HEYJOBJIETBOPUTEIBHO 40% u MeHee NPaBUIIbHBIX OTBETOB

7.3.2. IIpoMeXyTOUYHBIN KOHTPOJIb

®opMa NPOMEKYTOUYHOM ATTECTALUM: IK3aAMEH.

[IpomexxyTouHass arrectanus oOydaromuxcs B (opMe »5K3aMeHa HPOBOJUTCA IO
pe3ysibTaTaM BBIIIOJIHEHHUSI BCEX BUIOB yueOHOU palOThI, MPETyCMOTPEHHBIX YU€OHBIM IUIAHOM T10
JAHHOM JUCLMIUIMHE (MOAYJII0), NPH 3TOM YUUTHIBAIOTCS PE3yJIbTaThl TEKYIIEro KOHTPOJIS
yCIIeBaEMOCTH B TeueHHEe cemecTpa. OeHKa CTEeNEeHU JOCTHKEHUS 00ydarolUMUCs TUIaHUPYEMBIX
pe3yabTaToOB OO0y4eHUs IO AMCLUUIUIMHE (MOJIYJI0) NPOBOAMTCS INpenojaBaTeleM, BeAyIIUM
3aHATUS MO0 JUCUUIUIMHE (MOIYJII0) METOJOM SKCIEPTHOM oueHKH. [1o uroram mpoMexyTo4yHON
aTTeCTallud 10 JUCHUIUIMHE (MOJYJI0) BBICTABIAETCS OLEHKA «OTIUYHO», «XOPOILIO»,
«YIOBJIETBOPUTEIILHO» UJIU «HEYOBJIETBOPUTEIBLHON.

K npomexyTouHOHM aTTecTalnuy JOIYCKAalTCA TOJIbKO CTYACHTHI, BBIITOJIHMBIINE BCE BHUJIBI
y4eOHOH paboThl, MPEeIyCMOTPEHHbIE pabodeld MporpaMMol IO JIUCHUILIMHE «YTpaBJIeHUE
pUCKaMH, CHCTEMHBIM aHaIN3 U MOJEIMPOBAaHNE» (IIPOLUIA IPOMEKYTOUHBIN KOHTPOJIb).

HIxaJja oneHUBaHUA Onucanne

BrimonHeHsl Bce BUABI y4eOHOUH pabOThI, MpeayCMOTpPEH-
Hble y4eOHBIM TIaHOM. CTyACHT IEMOHCTPHUPYET COOTBETCTBHE
3HAHUW, YMEHH, HABBIKOB MPUBEJCHHBIM B TaOJIHIIAX MMOKa3aTe-
JieH, onepupyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMCHUSIMH, HaBbI-

OtnnyHO N
KaMH, MPUMEHSIET UX B CUTyalUsX MOBBIIIEHHON CIIOXKHOCTH.
[Ipu 3TOM MOTYT OBITH MOMYIICHBl HE3HAYNUTEIBHBIC OIIMOKH,
HETOYHOCTH, 3aTPYyJHEHUS MPU AHAIIUTUYECKHUX OIEpanusix, me-
peHoce 3HaHUN U YMEHUH Ha HOBBIC, HECTAHIAPTHBIC CUTYAITUH.
Xopomio BrimonHeHs! Bce BHIIBI yueOHOM pabOTHI, MPETyCMOTPEH-

Hble Y4eOHBIM MmIaHoM CTYAEHT IEMOHCTPUPYET COOTBETCTBUE
3HaHUU, YMEHHH, HABBIKOB NMPUBEJCHHBIM B TaOJIHIIAX MMOKa3aTe-
Tiel, onepupyeT NpUuoOPETEHHBIMU 3HAHUSIMH, YMEHUSMH, HABbI-
kamu. [Tpu 3TOM MOTYT OBITH JOMYIIEHB! OLUIMOKH, HETOUHOCTH,
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3aTPYAHCHUA IIPU AaHAIMTHYCCKUX OII€paluiax, IIEPEHOCE 3HAHUM
n YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyAllUH, UCIIPABJIICHHBLIC
IIpU ITIOBTOPHOM OTBETC.

BoimonHensl Bce BUABI y4eOHOI paboThl, MpeaycMOTpEeH-
Hble y4eOHBIM TUTaHOM. CTYJIEHT JE€MOHCTPHUPYET HEIMOJIHOE CO-
OTBETCTBUE 3HAHHI, YMEHUH, HABBIKOB MPHUBEICHHBIM B Ta0JIU-
1[aX MOKa3aTesel, TOMyCKal0TCs 3HAYUTEIbHbIE OIIUOKY, IIPOsIB-
JsieTCsl OTCYTCTBUE 3HAHUN, YMEHUH, HABBIKOB IO pALY MOKa3a-
Teneﬁ, CTYACHT HCIIBITBIBACT 3HAUUTCIIBHBIC 3aTPYAHCHUA IIpU
OTIEPUPOBAHUU 3HAHUSIMHU U YMEHUSIMU MPHU UX MEepeHOoce Ha HO-
BBIC CUTYyallUH.

y,Z[OBJ'IeTBOpI/ITeJ'ILHO

He BwimonHeH onuH wiu Oojiee BUIOB Y4eOHOW pPabOTHI,
NPEIYyCMOTPEHHBIX Y4eOHbIM IIaHOM. CTYJeHT AEMOHCTPHUPYET
HEIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUH, HaBBIKOB IIPUBEICH-
HbIM B TabiMIax IMOKa3zaTesel, IOIMyCKAITCsl 3HAuUTeNbHbIe
OMMOKH, TIPOSBISETCS OTCYTCTBHE 3HAHWA, YMEHHIA, HaBBIKOB
10 PsIly MOKAa3aTeNel, CTyAEHT HUCIBITHIBAET 3HAYUTEIIBHBIE 3a-
TPYJAHEHUS] IPU ONEPUPOBAHUM 3HAHUSAMU U YMEHHUSMHU IPHU UX
IIEPEHOCE HAa HOBBIE CUTYALINN.

HeynosnerBopurenbHO

DopMa NPOMEKYTOYHON aTTECTALMH: IK3aAMEH.

[IpomexyTounast arrectanmsi oOy4arommxcs B (opMe »dK3aMeHa MPOBOJUTCS TIO
pe3yNbTaTaM BBIMIOJIHEHHUSI BCEX BUIOB y4eOHOW padOThI, MPEAyCMOTPEHHBIX YU€OHBIM TLIAHOM I10
JAHHOW JUCHMIUIMHE (MOAYJI0), MPU ITOM YUWUTBHIBAKOTCS pE3YyJbTaThl TEKYIIErOo KOHTPOJISL
yCIeBaeMOCTH B TeueHHue cemecTpa. OleHKa CTeNeHu TOCTIKEHUS 00yJaroIMMHCS TUTAaHUPYEMBbIX
pe3yNbTaToB OOy4YeHUs MO JUCHUIUIMHE (MOJYyNI0) MPOBOAUTCS MPENoJaBaTeleM, BEIyIIUM
3aHSATHS 10 TUCIHIUIHHE (MOJYJII0) METOJIOM SKCHEPTHOW OleHKH. [0 WToram mpoMexyTOYHOM
aTTecTallid 1O JAUCHUIUIMHE (MOIYJNI0) BBICTABISETCS OIEHKA «OTJIUYHO», «XOPOIIO»,
«YJIOBJICTBOPUTEIILHO» WIIH «HEYIOBJICTBOPUTEIHHO.

K mpoMexyTO4YHO# aTTecTaluu JOMYyCKAIOTCS TOJBKO CTYICHTHI, BHIMIOJIHUBIIINE BCE BUJIBI
y4eOHOU paboThl, TPEIyCMOTPEHHBIE padodeil MporpaMMoil 10 IHUCIMIUIMHE «YTIpaBIICHHUE
pHCKaMH, CHCTEMHBIN aHAIM3 U MOJICITUPOBAHKE» (ITPOIILTH MPOMEXKYTOYHBIH KOHTPOIIH).

[Ixana oneHuBaHuA Onucanue

BoinonHensl Bce BHIbI y4eOHOHM paboOThl, NMpeayCMOTpPEHHbIE
yueOHbIM Tu1aHOM. CTYIEHT JIE€MOHCTPUPYET COOTBETCTBUE
3HaHUW, YMEHUH, HaBBIKOB MPHUBEACHHBIM B  TalOIHMIax
rokaszaresiei,  omepupyer  NPUOOPETEHHBIMM  3HAHHSMHU,
Orinano YMEHUSIMH, HaBbIKAMM, [PUMEHSET MX B  CUTyalMsX
MOBBIIIEHHON CNOXKHOCTH. IIpu 3TOM MOryT OBITH JOMYIIEHBI
HE3HAYUTENbHbIE OIUMOKM, HETOYHOCTH, 3aTpyJHEHUs Ipu
AHAINTUYECKUX OIllepalusaX, NEpPEeHOCe 3HAaHWM UM yYMEHHUH Ha
HOBBIE, HECTAH/IAPTHBIE CUTYALNH.
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Xoporio

Boimonuensl Bce BuAbl y4eOHOM paboOThI, MpPeayCMOTPEHHBIE
yueOHbpIM TulaHoM CTYAEHT JeMOHCTPHPYET COOTBETCTBHE
3HaHUW, YMEHUW, HaBBIKOB MPHUBEACHHBIM B  TalOIHMIax
MoKaszaTesiei,  omepupyer  MNPUOOPETEHHBIMH  3HAHUSIMH,
yMEHHUSIMH, HaBblkamH. [Ipu SToM MOryT OBITH JOMYIIEHBI
OomHOKHA, HETOYHOCTH, 3aTPYIJHECHUS TPU AHATUTUYECKUX
omepanusax, IepeHoce 3HAaHMW M YMEHUH Ha  HOBBIE,
HCCTAaHAAPTHBIC CUTyallUHW, HUCIHPABJICHHBIC IIPpU IMTOBTOPHOM
OTBETE.

y,Z[OBJ'IeTBOpI/ITeJ'ILHO

BrimonHeHsl Bce BUABI Y4€OHOH pabOThI, MPETyCMOTPEHHBIE
yueOHbIM  TiaHOM. CTyIeHT JEeMOHCTPUPYET  HEIOJTHOE
COOTBETCTBUE 3HAHWW, YMEHHH, HABBIKOB IPHUBEJCHHBIM B
Ta0JIMIaX TOKa3aTeNel, OMyCKAITCS 3HAYUTEIbHBIC OIIHMOKH,
MPOSIBIISIETCS. OTCYTCTBHE 3HAHHI, YMEHHI, HABBIKOB IO PSIy
HOKa3aTCJ'IeI71, CTYACHT UCHBITHIBACT 3HAUYUTCIIBHBIC 3aTPYAHCHUA
NIPY OTICPUPOBAHHMY 3HAHUSMH M YMEHHSIMH TIPH MX MIEPEHOCE Ha
HOBBIC CUTYyallUH.

HeynosnerBopurenbHO

He BemonHeH oauH winm Oojee BUAOB Yy4eOHOW paboTHI,
MPEeyCMOTPEHHBIX Y4eOHBIM MIaHOM. CTyA€HT AEMOHCTPUPYET
HEMNOJHOE COOTBETCTBHE 3HAHHIA, YMEHHUH, HaBBIKOB
MpUBEICHHBIM B  Ta0luIax Tokas3aTelned, JOIMyCKalTCs
3HAUYUTENbHBIE OIIMOKH, TPOSBISIETCS OTCYTCTBHE 3HAHUM,
YMEHUM, HaBBIKOB MO PsiAy MOKa3zaTejed, CTYAEHT WCIBITHIBAET
3HAYUTEJIbHBIE 3aTPYAHEHUs TMPU ONEPUPOBAHWUU 3HAHUSIMHU U
YMEHUSAMH MPU UX NIEPEHOCE HA HOBBIE CUTYalUU.




