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1. Heaun, 3a7a4m ¥ IJIaHUpPYyeMble Pe3yJbTaThl 00y4YeHHs M0 AMCHUILIHHE

Llenbi0 OCBOSHMS TUCHUIUIMHBI «YTIpaBlieHUE PUCKaMM, CHCTEMHBIN aHaIN3 U MOJEIHPOBaA-
HUE» SBJISIETCS O3HAKOMJIEHHE U U3y4eHHE MaruCTpaMy OCHOBHBIX IIPUHIIMIIOB YIIpaBiIeHUs Oe3omac-
HOCTBIO CIIOKHBIX CHCTEM, METOJIOB CUCTEMHOT'O aHallu3a M MOJEIMPOBAHMS OMACHBIX MPOIECCOB,
IPUHATHS PEIIEHUH Ha OCHOBE COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH.

JucuumuiiHa mpeicTaBiseT TEOPETHUECKYI0O OCHOBY 0a30BBIX 3HAHMH HEOOXOJMMBIX BBIITYCK-
HUKaM JJIs1 peleHHsI IPAaKTHUECKUX BOIIPOCOB 110 YIIPABIICHUIO B cpepe TEXHOTCHHOM 0€30I1aCHOCTH.

3amauamMyl TUCIHUIIIMHBI SBIISIOTCS:

—HU3y4eHHE MPUHLUIIOB MU METOJIOB IPUHATHS PELICHUH B YCIOBHMSX pUCKa, U OpraHu3aluu
yIpaBieHUs! 0€30I1aCHOCTBIO HA OCHOBE COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

—HM3y4YeHHE METO/IOB CHCTEMHOI0 aHaJM3a U MaTeMaTHYECKOr0 MOJICIMPOBAHUS OOBEKTOB U
NPOIIECCOB HCCIICAOBAHUS, OICHKH TEXHUKO-IKOHOMHUYECKOH A(PPEKTUBHOCTH MEPONPUSATHH,
HaIlpaBJIEHHBIX Ha MOBbIIIEHNE 0€30IaCHOCTH U SKOJIOIMYHOCTH MPOU3BOJCTBA, @ TAKXKE 3aTpaT Ha
JMKBUAALMIO MTOCIEACTBUI aBapuil U KaTacTpod Ui NPUHSATHS SKOHOMHYECKH 00OCHOBAHHBIX pe-
LICHUH;

—HM3y4eHHE METOJI0B ONTHMHU3ALUHU IPOU3BOJICTBEHHBIX TEXHOJOTHH C IIETBI0 CHIDKEHUS BO3-
JecTBUS HETaTUBHBIX (PAaKTOPOB Ha UEJIOBEKA U OKPY>KAIOLIYIO CPELY;

—HU3y4eHne 0COOEHHOCTEH pa3padOTKH, TUIAHUPOBAHUS W PEATH3aldU OPTaHU3aI[MOHHO-TEX-
HUYECKUX MEPOTIPUSATHIA B 00J1aCTH 00ecTiedeHnsT 0€30MaCHOCTH CIIOKHBIX CUCTEM U MPOLIECCOB, Op-
raHW3alluu U BHEJPEHUSI COBPEMEHHBIX CUCTEM MEHEPKMEHTA TEXHOTEHHOTO U IPO(eCCHOHATBHOTO
pHUCKa Ha IPEANPUATHIX U B OPTaHU3AIUIX.

Meronuka mnpenogaBaHus JUCHMIUIMHBL «MH(pOpMalMOHHBIE TEXHOJIOIMM B  cdepe
0€30IaCHOCTH» W pealin3alusi KOMIETEHTHOTO TOAXO0/a B M3JI0KECHUU W BOCHPUATHU MaTepualia
HpeaycMaTpuBaeT HUCHOJIb30BaHUE CIEAYIOUIMX AKTUBHBIX M MHTEPAKTUBHBIX (HOPM HPOBEAECHUS
TPYIIIOBBIX, HHAWBUYAIbHBIX, ayIMTOPHBIX U BHEAYIUTOPHBIX 3aHATHI:

—  U3y4YEeHHE TEOPETHUYECKOIro MaTepualla C UCIOJIb30BaHUEM KOMITBIOTEPHBIX TEXHOJIOIHA;

—  CaMOCTOATEJIbHOE U3yYEeHHE TEOPETUYECKOI0 MaTepralla JUCHUILUIMHBI C UCIIOJIb30BaHUEM
Internet-pecypcoB, MH(GOpPMaIMOHHBIX 0a3, METOJUYECKUX pa3pabOTOK, CHelUaIbHOW y4yeOHOW u
Hay4HOH JINTEPATYpHI;

—  3aKperuieHHe TEOPEeTHUYECKOro MaTepuasia B XOJ€ BBIOJHEHHS MPOOIEMHO-OPUEHTHPO-
BaHHBIX, IOUCKOBBIX U TBOPUECKUX MPAKTUYECKUX 3a/1aHU;

—  HWCHOJb30BaHWE MHTEPAKTUBHBIX (POPM MPH MPOBEICHUH 3aHATUH (CEMHHAPHI U JICKIHH B
ZIMAJIOTOBOM PEXUME, TUCKYCCHH, TPOCMOTP BHUIE0 MaTEPHAIOB, CHTYallMOHHBIN aHAIIN3 U MOJEIIH-
pPOBaHHUE OMACHBIX MPOLIECCOB U JIp.);

—00CYXJIEHHE 1 3aIIUTa BBITIOJHEHHBIX CAMOCTOSITEIIBHBIX PA0OT IO AUCIUTIINHE;

— MPOBEJICHUE TEKYIIETO KOHTPOJIS.

OOyuenne no auctumuinHe «HOOPMAIOHHBIE TEXHOJIOTUH B HAJ30pHO-WHCTIEKIIMOHHON

ACATCIIbHOCTH» HAITIPABJICHO HA (I)OpMI/IpOBaHI/Ie y 06yqaroumxc;1 CJICAYHOIIUX KOMIIETCHIIUI:

Koa xomnerenuuu | Kog m HammenoBanue NuaukaTopsl 10CTHKEHUS

KOMIIeTeH U KOMIIeTeHIIUH

YK-1 VK-1. Cnocoben NVYK-1.1. Amanuzupyer npoOJIeMHYIO CUTY-
OCYIIECTBIATh alMIoO KaK CUCTEMY, OCYIIECTBIISIET e€ Jie-
KPUTHUYECKHI aHAITN3 KOMITO3HITUIO M OTIPEICTISIET CBSA3H MEXKIY
MPOOJEMHBIX CUTYallui Ha | €€ COCTaBISIOIIUMH.
OCHOBE CHCTEMHOTO NVYK-1.2. Onpenenser npOTUBOPEYUBOCTD U
MO/IX0/1a, BBIpabaThIBATh npoOenbl B HHPOpMAIUH, HEOOXOAUMOM st
CTPATETHIO IEUCTBUI penieHns NpoOJeMHOM CUTyallud, a TaKke
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KPUTHYECKH OIICHUBAECT PEIIEBAHTHOCTH HC-
MOJIb3YEMbIX HMH(OPMAIMOHHBIX HCTOYHH-
KOB.

NYK-1.3. PazpabaTsiBaeT u coaepKkaTeabHO
apryMEHTUPYET CTPATETUIO PEIICHUS
pOOJIEMHOM CUTYaIlK HA OCHOBE
CHUCTEMHOT'O U MEXKIUCITUTUIMHAPHOTO
MOJIXO/IOB C YUETOM OLICHKHU
CYIIECTBYIOIIHUX PUCKOB U BO3MOKHOCTEH
X MUHHUMH3AIUU

2.

MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuunimnza «YnpaBieHue pucKaMu, CACTEMHBIN aHAJIU3 U MOJICJIMPOBAHUEY» OTHOCHUTCS K

gactu b 1.2. - Yacte, ¢popMupyemas ydaCTHUKaMH 0Opa3oBaTelIbHBIX OTHOIIeHWH —b1.2.1.1
OCBaMBAaETCS B 2 CEMeCTpe.
Hucuumnuna «WupopMannoHHble TeXHOJNOTUH B cdepe Oe30MacHOCTU» CBsi3aHA CO

CJIeAyromuMu  JUCHUIIIIMHAMU OOII: «MaremaTuyeckue MeTOJbl B TCOPUU HAJACKHOCTU H

0€30I1aCHOCTH «lepaBneHHe PUCKaAMU, CHUCTEMHBIN aHallnu3 M MOJCIUPOBAHUCLY, ((9KCHCpTI/I3a

6630HaCHOCTI/I»», «MeToabl MOBBILICHUS 0€e30IacHOCTH IIpOU3BOACTBA», ((praBJ'IeHI/Ie OXpaHOﬁ

Tpyda B OpraHUu3alum.

3. CTpyKTypa U coep:KaHue TUCHUIINHBI
OO61as TpyA0eMKOCTh TUCHHUIUIHHBI COCTaBisieT 5 3adeTHbIX(e) enuuui(sl) (180 yacoB).

3.1 Buabl yueOHoii paGoThl U TPY/10€MKOCTH
(mo ¢popmam oOyueHus)

3.1.1. Ounas ¢popma oOyueHus

Ne Bua yuebHoii padorbr KoanuectBo CemecTpsbl
n/n 4acoB 2
1 | AyanTopHble 3aHSTHSA 54 54
B Tom unce:
1.1 | Jlekium 18 18
1.2 | CemuHapckue/paKTHUECKUE 3aHITUS 36 36
1.3 | JIaboparopHble 3aHsTHS (TIPAKTHKYM)
2 | CamocTosiTe/ibHasl padoTa 126 126
B Tom unce:
2.1 | IlogroroBka K J1abOpaTOpHOMY MPAKTHKYMY
2.2
3 | [IpomekyToyHAas aTTecTalMs
3auet/aud.3auer/sKk3aMeH HK3aMEH HK3aMEH
Hroro 180 180
3.1.3. 3aounas ¢popma oOyueHHs
| No | Bup yueOHoii paboThI | KosnuectBo CeMecTpbl
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n/n 4acoB 2
1 | AyauTopHble 3aHATHS 20 20
B Tom uuce:
1.1 | Jlekiumu 6 6
1.2 | CemuHapcKue/IpakKTUYECKHUE 3aHATHS 14 14
1.3 | JlaboparopHbIe 3aHATHS
2 | CamocTosiTe1bHas1 paboTa
B Tom uucie: 160 160
2.1
2.2
3 | [IpomexkyToyHas aTTecTalUs
3adet/ nud. 3a4eT/FK3aMeH JK3aMEH JK3aMEH
Htoro 180 180
3.2 TemaTu4yeckuii IJIaH M3y4YeHHs TUCHUTIMHBI
(mo dhopmam oOyueHus)
3.2.1. Ounas ¢hopma oOydeHus
TpyroeMkocTh, yac
AyautopHas pabora 5
ve |8 |52
Ne Pa3nesbl/TeMbl o - % 2 x| I om 2| S8
n/n AU CHHUTLIHHBI ¥ S 22 E SE| 22| 3 S
= = |EEE 22| E¢g| 88
] = oy o oS ¥ o
= |1 3871¢7| &e | 2
O E = = o
1 Pa3znen 1. Obmas xapakTepucTuka 3a- 2 8 16
a4 MHPOPMAIIMOHHOTO 00eCTIeUeHUs
MIPOLIECCOB MPUHSATHUS PEIICHUH ¢ TIPU-
MEHEHUEM MAaTeMaTHICCKUX MTaKeTOB
Excel u Mathcad, cuctem moamepxku
MIPUHSTHSI YIIPABICHUYCCKUX PEIICHUI
1.1 | Tema 1. O6mas xapakTepucTUKa 3a1a4 2 6
nH(pOpMalMOHHOTO o0OecredyeHus mpo-
[[ECCOB MPHUHSTUS PEIICHUI ¢ MpUMeHe-
HHEM MaTeMaTHYeCKux maketoB Excel u
Mathcad
1.2 | Tema 1.2. OCHOBHBIE TPUEMBI TPAKTHYE- 2
ckoii pabotsl B cpeae Excel
1.3 | Tema 1.3. OcHOBHBIE TPUEMBI TPAKTHYE- 2
ckoll pabotsl B cpene Mathcad
1.4 | B3aumoneticteue Excel u  Mathcad ¢ 2
JPYTUMH TTPOTpaMMaMu
2 | Pazmen 2. YucrieHHBIE METOIBI PEIICHHS 4 8 40
MIPUKJIAIHBIX 33]a4 HaJIeKHOCTH U Oe3-
OITACHOCTH CJIOKHBIX CHCTEM C MCTIOJb-
3oBa”ueM nakeros Excel, Mathcad

WNubopmMaimoHHbIe TEXHOJIIOTUN B HAJI30PHO-WHCIIEKIIMOHHOM JIeSATENIbHOCTH

Hcn.: A.B. Maiictpyk
112098248




2.1

Tema 2.1. MareMaTHuecKHe METOIBI B
TEOPHH HAJCKHOCTH U O€30MaCHOCTH

2.2

Tema 2.2. MeToasl BBIYUCIUTEIBHOM

MaTEMATUKU C HCIIOJIB30BAHUEM EXCG'
(Mathcad)

2.3

Tema 2.3. JluddepeHuupoBanue u
MHTETPUPOBAHUE. Yucnennoe
MHTErPHUPOBaHKE OOBIKHOBEHHBIX
Qg QepeHIranbHbIX YpaBHEHUH

2.4

Tema 2.4. YuciieHHbIE METO/IbI PELIEHHUS
CUCTEM JIMHEHHBIX U HEJIMHEHHBIX YPaB-
HEHUI

Paznen 3. BeposTHOCTHO — CTaTUCTHYECKIS
MeTompl cOopa, 00pabOTKM ¥ aHaM3a
MH(OPMALIMOHHBIX TPU3HAKOB OIMACHOCTU
npr ()OPMUPOBAHUM 0a3bl JTAHHBIX CHCTEM
MOAJCPKKM ~ YIPABISIOIIEH PEIICHU  C
AJIEMEHTaMU UCKYCCTBEHHOTO MHTEJJIEKTa

10

40

3.1

Tema 3.1. Brruncienms, cBA3aHHBIE C
OCHOBHBEIMU BEPOSITHOCTHBIMU
pacrnpeieeHUsIMH

3.2

Tema 3.2. CraruCTHYECKHE METOMIBI
00pabOTKH IKCIIEPUMCHTAILHBIX JaHHBIX

C HCHOJB30BaHMEM IakeroB  EXcel,
Mathcad

3.3

Tema 3.3. IIpoBepka napameTpuyecKux
THITOTE3

3.4

Tema 3.4. JlucrniepcuoHHbIH,
KOPPEJSIUOHHBI M perpecCHOHHBIN
aHAIN3

Tema 3.5. BpemeHHbIE psiJibl

Paznen 4. Pemenus npukiagHbIX 3a1ad
ONTUMU3AIMH TIPOTpamMM 0OecreYeHHUS
0e30MacHOCTH O00BEKTOB (IIPOLIECCOB),
BbIOOpa (00OCHOBaHMS) ONTUMATBHBIX
YIIPaBIIAOLIIUX BO3JICUCTBUI o
MHHHUMU3AIAU prucka B cpeae MS Excel,
Mathcad

10

40

4.1

Tema 4.1. MareMaTHueCcKe MOIEIA 3a-
a4y ONTHUMM3AIIMUA U UX OCHOBHEBIE CBOM-
CcTBa

4.2

Tema 4.2. MeToanl ONTUMHA3AIIHHA

N

4.3

Tema 4.3. IIporpammupoBanue B cpeze
Excel u Mathcad. Wcmonp3oBanue
MaKpOCOB

4.4

Tema 4.4. IlporpammupoBanue B Excel
Ha si3p1ke VBA

4.5

Tema 4.5. IlporpammupoBaHue B
Mathcad

WNubopmMaimoHHbIe TEXHOJIIOTUN B HAJI30PHO-WHCIIEKIIMOHHOM JIeSATENIbHOCTH

Hcn.: A.B. Maiictpyk
112098248




Horo | | 18 | 36 | | 126 |

3.2.2. 3aouHas popma oOydeHUs

TpynoemkocTh, 4ac
AyautopHasi pa6ora

Ne  (Pa3gesnl/TeMbI
/N [MMCOMIIINHEI

Cemunapckue/
™ MpakTHuecKue

BaHSATHS
JlabopaTopHbie
BaHATHS
[IpakTueckas
[OJIrOTOBKA
paborta

o [CamocTosiTeIbHAS

Bcero
N ek

1 Paznen 1. OOurast xapakreprcTuka 3a1a4
UHGOPMAITHOHHOTO obecrieueHust
MPOLIECCOB  MPUHATUS  PEIICHUH C
NPUMEHEHUEM MaTeMaTHYeCKUX
nakeroB Excel u Mathcad, cucrem
TOJICPIKKU TIPUHSATHS YIIPABJICHYCCKIX
peleHuit

2 Pasnen 2. YucieHHble  METOIBI 4 40
pelIeHus TIPHUKJIATHBIX 3amaq
HAJIKHOCTH " 0e30macHOCTH
CIIOKHBIX CHCTEM C HCIOJIb30BAaHUEM
maketoB Excel, Mathcad

Pasnen 3. BepositHocTHO- 2 4 50
CTaTUCTUYECKHME  METOAbl  cOopa,
00paboTKu u aHajmM3a
WH()OPMAITMOHHBIX MIPU3HAKOB
OMACHOCTH NpU (HOPMUPOBAHUU Oa3bl
TAHHBIX CUCTEM MOJIIEPIKKH
YIPaBJISOIEN pemeHui c
AJIeMEHTaMU HCKYCCTBEHHOTO
WHTEJIICKTA

Paznen 4. PemeHuss npuUKIagHBIX 2 4 50
3aaq ONTUMU3AIMHA  TPOTPAMM
obecrieueHrs 0€30MacCHOCTH O0OBEKTOB
(mporeccoB), BbIOOpa (0OOCHOBaHUS)
ONITUMAJTHHBIX VIPABIISONTUX
BO3JICHCTBUI MUHUMH3AIUU PHUCKA B
cpene MS Excel, Mathcad

Htoro 6 14 160

3.3 ConepxaHue THCHUNITHHBI

Pazgea 1. O0mas xapakrepucTuka 3a1a4 UHGOPMALMOHHOI0 00ecreYeHUusl MPoueccoB
NMPUHSTHSA PellleHHii ¢ TPpUMeHeHHeM MaTeMaTH4eckux nakeros Excel m Mathcad, cucrem noa-
JAEPKKU NPUHATUSA YIIPABJIEHYECKHUX pelIeHu

Tema 1.1. O0mas xapakTepucTHKa 3a1a4 HH(POPMALMOHHOI0 o0ecrevyeHus MPOLeCcCoB
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NPUHSATHSA PellleHnii ¢ NpUMeHeHneM MaTeMaTHYecKuX nakeros Excel m Mathcad

Nudopmarrionssle TexHonoruy. Posib 1 MecTo MHGOPMALMOHHBIX TEXHOJIOTUH MIPU YIIpaBIeHUH
PHCKOM, CUCTEMHOM aHAJIM3€ U MOJIEIMPOBAHNY CIIOKHBIX CUCTEM (SIBIEHUM, rporieccoB). OCHOBHbIE
xapakrepuctuky nakeroB Excel u Mathcad. Beruricrienus u onepanyu C NIpuMEHEHHEM MaTeMaTHye-
CKOT0 MaKeTa MpUKIIaHbIX porpamm Excel 1 Mathcad. Apudmernyeckue BHIYMCICHUS 1 OTNPEICICHUE
HEpEMEHHON U ee 3HaueHus. Berunciienne 3HaueHUi BbIpaXXEHUH, coAepKalux nepeMeHHsle. Onpere-
JIeHHE U BBIYMCIICHUE 3HaueHus pyHKiwu B Touke. [loctpoenne tabmuipl 3Hauenuii pynkimu. [Toctpo-
eHue aekaproBa rpaduka pynkiuu. CoxpaHeHue pabodero J0KyMeHTa B (haiiie Ha 31eKTPOHHBIX HOCH-
tersix uHpopmarn. OTKpbITHE HOBOTO paboyero JoKyMeHTa. YteHue pabodero J0KymMeHTa u3 (aiina
Ha Jicke. MeH!o, TaHenu HHCTPYMEHTOB, PEXXKUM CIIpaBKU. PerieHue 3a1a4 a1eMeHTapHOH MaTeMaTHKH,
npeoOpa3zoBaHue aredpandeckux BoIpakeHui. OnpeeneHre, TOCTPOSHHE TabHIl 3HAUYCHUH U rpadu-
KoB (yHKIMH. CUMBOJIBHOE PEIICHUE YPABHEHUH U CHCTEM.

Tema 1.2. OcHOBHBIE IpHeMBbI IPaKTHYeCKOi padoThl B cpeae Excel.

OOmast xapakTepHCTHKa MporpamMmbl 3iekTpoHHbIX Tabaum MS Office Excel. Kpartkoe
BBeneHue B Excel. OcHoBHBIE 3meMeHTHI pabodero mHTepdeiica. ['maBHoe menro. Ha3naueHue
olnepanuii TJaBHOTO MEHI0 MPOrpaMMbl JIIeKTPOHHBIX Tabmun EXcel. CranpaprthHas naHenb
uHCcTpyMeHTOB. [lanens wHCTpymMeHTOB PopmarupoBanue. CTpoka BBOJA M pPEIaKTHPOBAHUS
dopmyn. Obnacte pabouero mucra. O6sactb 3agady. OCHOBHBIE MPUEMBbI pabOTHI € 3JIEKTPOHHOM
tabiuuei. BBox u gopmarupoBaHue naHHBIX. BBOA yHMCeN M YUCIOBBIX MOCIEI0BATEIbHOCTEM.
KonupoBanue 1 nepeHoc 1aHHBIX A4YeeK U pabouux JUCTOB. BBOJ, peakTHpoBaHNEe U KOMPOBAHUE
dopmyn. dynkuumu maccuBa OCHOBHBIC BHJIBI JuarpamMMm B Tmporpamme Excel m mpuemsr ux
nocrpoenus. [locrpoenue rpaduka GpyHkuuu onHoi nepemeHHol. Iloctpoenue rpadguka GyHKIUN
IBYX IepeMeHHbIX. Peanmuzainms B EXcel urepanmonHbix MeTos0B. lcnoib3oBaHHE MaKpOCOB.
[TporpammupoBanue B Excel na si3pike VBA. B3aumoneiicteue Excel ¢ apyrumu mporpamMmmamu.

Tema 1.3. OcHOBHBIE IPHEMBI MPAKTHYECKO# padoThl B cpeae Mathcad

Unrepdeiic nmoap3osatens. [Tanenu uncrpymento. OcHoBbl Berarcienuit B Mathcad. Onepa-
TOPBI YHCIICHHOTO U CUMBOJIBHOTO BBIBO[a. MaTeMaTHUECKUE BBIPAKEHHS U BCTPOCHHBIE (DYHKITUH.
[Tepemennble u oneparop npucBauBaHus. OJHOBPEMEHHOE NMPUCBAMBAHUE M BBIYHCICHUE PE3YJib-
tata. OyHKIMK 1onb30BaTensi. OCHOBHBIC TUIIBI TAHHBIX: JCHCTBUTEIBHBIC YMCIIA; KOMIUIEKCHBIC
4HCiIa; BCTPOCHHbIE KOHCTAHTBI; CTPOKOBBIE NepeMeHHble. PaH)KupoBaHHbBIC MEpEeMEHHbIE U Mart-
punibl. Pazmepnsie nepemennsie. BBog u pegaktupoBanue GpopmMyin. DaeMeHThI nHTepderica peaak-
Topa popmyin. Beox ¢popmyin. Ilepememienne auauii BBosa BHYTpU Gopmyn. MzmeHnenue dpopmyi.
BcraBka onepatopa. Beinenenue yactu ¢popmyinbl. Y nanenue yactu ¢popmyisl. dopmarupoBanue
¢dopmyi. [Iporpammuposanue. [Ipunimn nporpammupoBanus B Mathcad. [lobaBnenue cTpok mpo-
rpaMMHOTO Koja. JIokanbHOe npucBanBanue. Tunsl rpadukos. ['paduk AByX BEKTOPOB, PYHKITUH.
[TocTpoenne HeckoIbKUX pAI0B JaHHbIX. DopmaTupoBanue rpadukos. TpexmepHsie rpaduxu. OT-
Jajika ¥ KOMMeHTUpoBaHue rmporpamMm. CoobuieHus 06 ommodkax. YnpasieHue BprarciaeHusmu. [ 'pa-
¢duueckue ¢aitnpl. 3ByKoBbIe (ailyibl. Y HUBEpCAIbHBIM UMIOPT JaHHBIX. MacTep UMIOpTa JJaHHBIX.
Oyuknus READFILE.

Tema 1.4. BzaumopneiicrBue Excel m Mathcad ¢ apyrumu nporpammamu

BBezenue B coBmecTHOE ucnonb3oBanue Excel u npyrux nporpamm. Ieperoc nadopmarmu ¢
HIOMOIIBIO KonMpoBaHus u BcraBku. OOMeH uHpopmarmeit mexay Excel u Word. Konuposanue
urdopmarmu u3 Excel B Word. Konuposanue tabmumsr u3 Word B Excel. Konupopanue quarpamm
Excel B Word. O6men nndopmarnmeit mexxny Excel u Mathcad KonmpoBanue 3nauennii u3 Excel B
Mathcad. KonupoBanue maccuBa u3z Mathcad B Excel. Oomen undopmanueir mexay Excel u
lnrerner. KonupoBanue tadbauunbix ganHbix 13 HTML-ctpanun B Excel. Mcnonbs3oBanue qJaHHBIX
B popmare Excel mpu coszmanuun HTML-ctpanui. BetpoeHHble U cBsi3aHHBIE 00BEKTHI. BCTpoeHHbIE
u cBsizaHHble 00bekThl B Word u Excel. Vcnonp3oBanue xomanasl CrienpaibHas BCTaBKa... IS
BcTaBku quarpamm Excel B mokymentsr Word. BeraBka 3HaueHHIA U3 TYEEK JIEKTPOHHOM TaOHIIBI
Excel B Tabmuity mokymenta Word ¢ momoripio koman sl CrieruaabHast BCTaBKa... BcTpoeHHbIe
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cs3anHble 00bekThI B Mathcad u Excel. BeraBka csizannoro oobsekra Excel B mokyment Mathcad.
BHemHue nctouHuky naHHbIX. Vicnons3oBanue B EXcel TekcToBBIX (aiiioB B Ka4eCTBE HCTOUHUKOB
naHHbIX. Mcmonmb3oBanue ¢aiiioB 0a3 JaHHBIX B KauecTBE HMCTOYHMKOB JaHHBIX uis EXcel.
Hcnonp30BaHue 1eKTPOHHBIX Tabui EXcel B kauecTBE HCTOYHUKOB JaHHBIX.

Pa3nes 2. YnciieHHbIe MeTO/bI pellleHUs] NPUKJIAJHBIX 3a/1a4 YIIPABJIeHHUS PUCKOM € HC-
noJjb30BaHueM nakeros Excel, Mathcad

Tema 2.1. MaTtemaTnuyecKue MeTO/Ibl B TEOPUM HAIE:KHOCTH U 0€30MaCHOCTH

Anrebpanyeckue BorurcieHus. Onepatopsl U GyHKUUU. ApudMeTudeckre ornepaTopsl. Bei-
YUCIUTENbHBIE oniepaTopsl. Jlornueckue oneparopsl. MaTpruuHsle oneparopbl. Oneparopsl BbIYKC-
nenus. OyHkuu. Anredpandeckue nmpeodpazoBanus. O ciocobax CUMBOJIBHBIX BbunciaeHUH. Crio-
coOBI pa3IoKEHUs BBIPAKEHUN: Pa3I0KEHUE C IOMOLIbIO MEHIO; PA3JI0KEHHUE C IOMOILBIO OIepa-
Topa —. O0beAMHEHUE BRIpAXKEHUN. YTIPOIICHUE BhIpaKeHUH. PaznokeHne Ha MHOkuTeNH. Pa3io-
JKEHHE Ha dreMeHTapHble QyHKIMH. PasznoxkeHune yucia Ha mpocThie yncia. Pasnoxxenue Ha mpo-
cThle 1pobu. Paznoxkenue Ha HenpepbiBHBIE IpoOu. Beruncnenue kosdduurenton nonvuoma. [lo-
Jy4EHHUE YUCIIEHHOIO 3HAaUEHUs BbIpA)XKECHUS. SIBHbIE BbIUMCIEHUS. Brlunciienne ps1oB 1 Ipou3Bee-
nHuil. [loncranoBka nepemenHoil. Beruucnenue npenena. O cnenuduke aHATUTUYECKUX BBIYUCIIE-
Hul. Ananmutndeckoe nuddepenumpobanne. Paznoxenne pynkuuu B psg Teiopa. MaTerpupoBa-
Hue. OnpeneneHHblii uaTerpain. Oneparop HHTErpupoBaHus. BeIOOp airopuTtmMa 4MCIEHHOTO MHTE-
rpupoBanus. Heonpenenenusiii uarerpan. CHUMBOJIbHOE MHTErpHpoBaHue. VHTErpupoBaHue npu
oMo MeHio. MHTerpansl ¢ 6eckoHeUHbIMU Tpeaenamu. Pacxoasmuecs uHterpainsl. MHTErpan ¢
nepeMeHHbIM npenenom. Kparueie nnrerpansl. 1lpumep: ainHa nyru kpuBoi. HTErpabHble mpe-
oOpa3oBanus QyHKIMN. AHATUTHYECKOE U AUCKpeTHOe mpeobpazoBanue Dypre. [IpeobpazoBanue
®dypbe KOMIUIEKCHBIX TaHHBIX. [[BymepHoe npeobpaszoBanue Dypne. [Ipeodbpazoanue Jlamnaca. Z —
npeoOpaszoBanue. BeiiBner — npeoOpa3oBanue. MareMaTH4eCKHl TPAKTHUKYM C UCIOJIb30BaHUEM I1a-
keroB Excel, Mathcad.

Tema 2.2. MeToabl BHIYHCIUTEILHOM MaTeMAaTHKH ¢ Hcnoab3oBanuem Excel (Mathcad)

Pemenne ypaBHenuit u cuctem. Berpoennbie ytunmutel Excel mist pemieHust ypaBHEHMIA.
Cucremsl ypaBHeHuil. HancTpoiika ontummsanuu v mnoucka pemieHuid. [IpuGnmxkeHHble METOIbI
peleHuss ypaBHEHUM M cucteM. MeToa MmojaoBUHHOTO AeneHus. Meron xopa. Meron HerotoHa.
Pemenne cucreM ypaBHeHuH. BplunciaeHWe NpPOW3BOAHBIX M HMHTErpanoB. Berumcinenue
NPOU3BOJHBIX. Brluncienne wunTerpanoB. JuddepenuumanbHbple M HMHTErpajbHbIE ypaBHEHUS.
OObikHOBeHHBIE Au(pdepeHnnanbuble ypaBHeHHA. Cuctembl auddepeHIHaIbHbIX ypaBHEHUH.
WHuTerpaibHble ypaBHEHHUS.

TOYHOCTH BBIUMCIIUTENLHOTO SKCIIEPUMEHTA. ANIpokcuManus pyHKIui. YnucieHHbIe METOIbI
B cpenie nH(pOpMaIMOHHBIX TeXHOIOTHH. [IprbnmkeHHbIe YiCia 1 Yrclia ¢ IiaBaroiei Toukoil. [1o-
HATHE MmorpemHoct. JleicTBust Ha npubnmxeHHbIMUA yucnamu. [lorpemuoctn Beruncienuit. M-
TOYHUKHA TIOTPEITHOCTEH. YMeHblleHne morpemHocteid. O pemeHun KBaJApaTHOTO YpaBHEHUSI.
VYcroitunBocts. KoppektHocTs. [lonaTne cxogqumoctu. Heycroitunsocts Metonos. [lonstue o npu-
onxennn gynkuuii. [locranoBka 3anaun. Toueunas annpokcuManus. HenpepsiBHas anmnpoxkcuma-
1usi. PaBHoMepHoe mpubnmxenue. Borancinenne MuorowieHoB. Vcnosabp3oBaHue psAaoB. DieMeHTap-
Hble QyHKIMU. MHorounensl YeObieBa. Parmonansabie npubmmxkenus. Marepnonuposanue. Jlu-
HEWHas ¥ KBaJparuyHas uarepnonsuuu. MuorowieH Jlarpanxa. Muorounen Herorona. TounocTts
WnTepnonsiuuu. Crnaitnel. O apyrux popmynax narepnosisiuu. OyHKuu AByx nepeMeHnHbix. [loxa-
60p sMnupuyeckux Gopmyi. XapakTep ONbITHBIX JaHHBIX. DMIUpHYeckue popmynbsl. OnpeaeneHue
[IapaMeTPOB SMIUPUIECKON 3aBUCUMOCTH. MeTo1 HauMEHBIIINX KBAJApaTOB. JIOKAIbHOE CriiakuBa-
HHE JaHHBIX. MaTeMaTH4ecKuil MpakTUKyM C UcToyib3oBaHueM naketoB Excel, Mathcad.

Tema 2.3. duddepennupoBanue U MHTerpupoBanue. UncieHHOe WHTerpupoBaHuUe
00BIKHOBEHHBIX MM (PepeHIHaATBLHBIX YPABHEHUH

YucnenHoe nuddepennupoBanue. ANMpoKCUMalns MPOU3BOAHBIX. [lorpenrHocTs 4ucieH-
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Horo nuddepennupoanus. Mcnonp30BaHne UHTEPIOSIIIMOHHBIX GopMyna. MeTon HeomnpeneneH-
HBIX KOG GUIIUEHTOB. YiIydllleHue annpokcuManuu. YacTHble mpou3BoAHbIe. YNCIeHHOE HHTETPH-
poBaHue. MeTobl IpSIMOYTOJIbHUKOB U Tpaneuuid. Meron CumncoHna. Mcnonabs3oBanue criiaifHOB.
[TorpenrHoCcTh YUCACHHOTO UHTErPUPOBAaHUS. AlanTUBHBIE anropuTMbl. O Apyrux metonax. Ocobbie
cinyyau. Kparasle unrerpansl. Meton Monre-Kapiio. Maremarnueckuil pakTUKYyM € MCIIOJIb30Ba-
HueM naketoB Excel, Mathcad.

UucneHHOe HHTETPUPOBAHKE OOBIKHOBEHHBIX MU (hepeHIATbHBIX YpaBHeHU. OCHOBHBIE 10~
Hatus. [locranoBka 3agad. O meTonax pemenus. Pasnoctasie Metoabl. 3amava Komu. Obmue cBe-
nenusi. Meron Ditnepa. Moaudukainuu meroaa Dinepa. Meronsl Pyrre-Kyrra. MHOrOImaroBsie me-
toabl. [loBbieHne TOUHOCTH pe3ynbTaToB. Kpaessle 3anaun. [IpenBapurenbubie 3aMeuanus. Meton
CTpenbObl. MeTo/1bl KOHEUHBIX pasHocTel. OrepallMOHHOE HCUUCIICHUE.

Tema 2.4. UncjieHHbIe MeTOAbI PelIEHUs] CUCTEM JIMHEHHBIX U HeJIMHEHHBIX yPABHEHUH

OcHoBHble nToHsATHSA. JIMHEHHbIe cucTemMbl. O MeTOAaxX pelieHus JUHEHHBIX cucteM. [pyrue
3aauu TuHeHHOoM anreopsl. [Ipsimbie MeToasl. Meron ["aycca. OnpenenuTens 1 oOpaTHas MaTpHIIA.
Meron nporonku. O apyrux npsiMbix MeToaax. Mtepannonnbie MeToipl. Y TOUHEHHE pelieHus. Me-
oA mpoctoi urepauuu. Meroa ['aycca-3eiinens. MaremaTuyeckuil MPakKTUKYM € UCHOJIb30BAHUEM
nakeroB Excel, Mathcad.

UucneHHble METOIbI PELICHUS CHUCTEM HEIMHEWHBIX ypaBHEHMU. HenuHelHble ypaBHEHUS.
YpaBHeHus ¢ OJHUM HEU3BECTHBIM. METO1 IesieHus OTpe3Ka nomnojam (MeTo 1 oucekium). MeTo Xop/i.
Merton HetoToHa (MeTo[ kacarenbHbIX ). MeToa npocToil utepauuu. O pereHnn anredpandeckix ypas-
HeHul. [leiictBurenbHble KopHU. KommiekcHble kopHU. CUCTEMBbl HETMHEWHBIX YPAaBHEHUN U METO]IbI
peteHuii. Meton npoctoi uteparuu u meron 3einens. Merog HetoTona. MareMaTiueckuil IpakTUKYM
¢ ucnonb3oBanueM nakeros Excel, Mathcad.

Paznesn 3. BeposiTHOCTHO-cTaTHCTHYeCKMe MeToAbl cOopa, o00paldOTKH W aHaJM3a
HH(POPMALMOHHBIX MNPHU3HAKOB OMACHOCTH npH (opmupoBanuu 0a3bl JAHHBIX CHCTEM
NO/IeP’KKH YIPaBJISIOLIell pelieHnii ¢ 3J1eMeHTAMM HCKYCCTBEHHOI0 HHTEeJIJIEKTA

Tema 3.1. BoruncieHusi, CBsiI3aHHbIE C OCHOBHBIMM BePOSITHOCTHBIMH pacnpe/eeHusIMHU

DIEeMEHTHI TEOPUHN BEPOSTHOCTEN U MATEMATUYECKOM CTATUCTUKU B HaJIE)KHOCTH U 0€30I1aCHO-
cti. OCHOBHBIE MOHATHUSA U ompeneneHus. [loctpoeHue rpaduka psiia pacnpeneneHus TUCKpeTHON
cinydaiiHol BennuuHbl. [locTpoenue rpaguka GQyHKIUN pacpeaeeHns JUCKPETHOM cirydaliHOM Be-
JMYMHBI. 3aKOHBI PacIpeesIeHUs CIy4aiiHbIX BEJIMYUH U UX cBOMcTBAa. DyHKIMK pacnpenesieHus
CIIy4aiHbIX BEJTMYMH U UX YHCJIOBBIE XapaKTepUCTUKU. Juckpemmusle pacnpedenenusn. Pactipenene-
Hue Ilyaccona. bunomuansnoe pacnpenenenue. Pacnpenenenue bepnysnu. OtpunarenbHoe OMHO-
MUaNbHOE pacmpeneneHue. [ unepreomerpuueckoe pacnpenenenue. Henpepuvignvie pacnpedeine-
nua. PaBHOMepHOE (IPSMOYTOJIBHOE) pacrpeseieHne. DKCIOHeHIMaabHoe (M0Ka3aTelbHOe) pac-
npenenenue. ['amma-pacnpenenenue. Pacripenenenne BeliOynna - ['Henenko. bera-pacnpenenenue.
HopmansHoe pacnipenenenue. Jlorapupmuuecku HopMaabHOe (JIOTHOpMAIbHOE) pacipeeseHue. (2-
pactipenenenue [lupcona (xu-kBaapar-pacnpenenenue). Pacipenenenue CterofeHTa (t-pacnpeserne-
Hue). F-pacnpenenenne ®umepa — CHenekopa. I'eHepupoBaHue ciydaiHbIX (IICEBAOCTyYalHBIX)
ymces. OcHOBHBIE MOHATHS U onpenenenusd. [Ipouenypa ['enepanus ciayyaitnbix uncen. OyHKIUH,
MCIIOJIb3YEMBIE ITPH T€HEPUPOBAHUH CllydaliHbIX uucesl. Metoasl MonTe-Kapioro I'enepanus nces-
JocinydaiiHeiX yucel. [TapameTpsl reHepaTopoB MCEeBAOCIYYalHBIX Yucen. ['eHepaius Koppenupo-
BaHHBIX BEIOOPOK. MojienupoBaHue cirydaifHOro nporecca. BctpoeHHble pyHKIIMYM reHepauu ciuy-
YalHBIX yuces. MaTeMaTH4ecKuil MPakTUKYM.

Tema 3.2. CrarucTH4yecKHe MeTOAbl O00PAGOTKHM JKCIEPUMEHTAIbHBIX JAHHBIX C
ucnoab3oBanueM nakeros Excel, Mathcad

[TepBuunas 0OpabOTKa CTATMCTUYECKUX JAHHBIX (MHPOPMALMOHHO-TUATHOCTUYECKUX IPH-
3HaKOB omacHocTh). CtarucTudeckue BbiuucieHus B cperae Excel u Mathcad. Benomoratesnbhbie
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¢ynkmm nakero Excel u Mathcad, ucrons3yembie py BEpOSTHOCTHBIX U CTATHCTHYECKHX pacye-
tax. PopmupoBaHue ciydaiiHoi BbIOOpKHU. [lopsakoBble cTaTUCTUKM U paHru. [lopsakoBele craTu-
ctukd. [lonstie o panrax. Cratucruueckoe moaenupoBanue. O030p BCTPOSHHBIX CPEICTB CTATH-
CTHMYECKOro aHanu3a JaHHbIX. Cratuctudeckue npouenypsl llakera anammsza. Cratuctuueckue
bynkunm 6MOIMOTeKN BCTpoeHHbIX pyHKIMI Excel. Ynopsnouenue nanupix Habmonenus. I pymnmnu-
POBKA JAHHBIX HAOIIOAEHUs HaJl HEPEPBIBHOW CIydyaliHON BEJIMYMHON: CIIOCOO PaBHBIX MHTEpBa-
JIOB; CIIOCO0 paBHBIX YacTOT. [ pynmupoBka naHHBIX HAOIIOAEHUS HAJ JUCKPETHOM CIy4allHOW Be-
JUYUHON. DMIIMPUUYECKHE 3aKOHBI paclpeieeHus. DMnupuyueckas (Bbl0opouHast) pyHKILHUs pacnpe-
JIeJIeHNs. OMIupuueckas (BbIOOpOUYHas) INIOTHOCTh BEPOSTHOCTU. OMIMPUYECKUM (BBIOOPOUHBI)
psn pacupeneneHus. OMIupuyeckre (BbIOOPOUYHbIE) YUCIOBbIE XapakTepucTuku. CBOHCTBa BbIOO-
POYHBIX YHUCIIOBBIX XapaKTEPUCTUK. XAPAKTEPUCTUKU IOJIOKECHMS, PACCEUBAHMS, ACUMMETPUU U
skcuecca. Beibopounsie MoMeHThl. CTaTHcTHYecKas npouenypa OnucarenbHas cTaTucTuka. Berpo-
€HHBIE CTATUCTUYECKUE (PYHKIIUH, UCTIOIb3yeMbIe TIPU BBIYMCICHUN BRIOOPOYHBIX YHCIOBBIX XapaK-
TEPUCTHUK.

Tema 3.3. IlpoBepka napamMeTpu4ecKHX rHIoOTe3

ITpoBepka runoressl O 3aKOHE pacIpeleeHUs CIly4aliHOM BenuuuHbl. Kputepun cornacus.
Kpurepuii cornacus xu-kBagpar [lupcona. Kpurepuit cornmacus Konmoroposa. /[oBepurenbHbie rpa-
HUIIB! 17151 QyHKIUK pacrpenenenus. Kputepuu cornacust omera-kaapar. Kpurepuit Kpamepa-Mu-
3eca-CmupHoBa. Kpurepuii Aunepcona-/lapnunara. Moaudukanuu kpurepues coriacus Komamoro-
poBa, Kpamepa — Museca-Cmupnosa u Aunepcona-lapnunra. Kpurepun W llanupo-Yunka. I1po-
BEpKa OJIHOPOAHOCTH: Kputepuil ogHopoaHoctu H.B. CmupHoBa; kputepuili ofHOpoIHOCTH AHJEP-
COHa; KpuTepuil onHopoaHocty 2 ITupcona.

OO01re NpUHIUIBI IPOBEPKHU CTaTUCTUUECKUX Tunores. Ilposepka cunomes o mamemamuue-
cKux oxcudanuax. IIpoBepka runoressl 0 3HAYEHUU MaTEMaTUUECKOTO 0XKUIAHNSI HOPMAJIbHOM CITy-
YyailHOW BEJTMYMHBI C U3BECTHOU qucnepcuel (0IHOBBIOOPOUHBIN z-kpuTepuil). [IpoBepka runoressl
0 3HAYEHUM MaTEMaTHUYECKOI0 OKUAAHWUS HOPMAaJIbHOW CIIy4allHOM BEJIMYMHBI C HEU3BECTHOW AMC-
nepcuei (0qHOBBIOOpOUHBIH t-KpuTepui). [IpoBepka rumoTes3sl 0 3HaYEHUN MaTEMATHIECKOTO 0XKH-
JlaHUs CIy4alHOM BEJIMYMHBI, UMEIOLIEH paclpeiesieHue DpIlaHra U oKa3aTeJIbHOE PACIIPENETICHUE.
IIpoBepka rumoressl 0 pa3HOCTH MAaTEMATUYECKUX OXKUIAHUN JIBYX HE3aBHCHMBIX HOPMAIBHBIX CIIy-
YaifHBIX BEJIMYMH C U3BECTHBIMU TUCTIEPCUSIMH (IBYXBBIOOpOUHBIH z-Kputepuit). [Tpouenypa JIByxBbI-
OOpouHBIi Z-TecT It cpeHuX. [IpoBepka rUmoTe3bl 0 Ppa3HOCTH MAaTEMATHUYECKUX 0)KMJIaHUM JIBYX
HE3aBUCHMBIX HOPMAJIbHBIX CIyYalHBIX BEIMYMH C PABHBIMH HEM3BECTHBIMU JAUCIEPCUSMH (IBYX-
BBIOOPOUHBIN t-KpUTEpHH, paBHbIe auctiepcun). [Iporenypa JIByXBbBIOOPOUHBIHA t-TECT ¢ OJUHAKO-
BbIMU JucriepcussMi. [IpoBepka runoTessl 0 pa3sHOCTH MATEMATUYECKUX OKUIAHUHN IBYX HE3aBUCH-
MBIX HOPMAJIbHBIX CIy4YallHBIX BEJIMYUH C Pa3IUYHBIMU HEU3BECTHBIMU JUCIIEPCUSMU (IBYXBBIOO-
pOUHBIil t-kpuTepuil, paznuunsle aucnepcun). [Iponenypa J[ByXBbIOOpOUHBIH t-TECT € Pa3INUHBIMU
aucriepcusiMi. [IpoBepka runoressl 0 pa3HOCTH MAaTEMAaTUYECKUX OKHUJAHUN JIBYX KOPPEIMPOBAH-
HBIX HOPMAJIBHBIX CITy4allHBIX BEJIMYUH C HEU3BECTHBIMU IUCIIEPCUSIMH (JIByXBbIOOPOUHBIH t-KpuTE-
puii, conpsbkeHHble napsl HaOmoaeHuit). [Ipouenypa [lapHbiil AByXBBIOOpOUHBIH t-TE€CT AJS Cpen-
Hux. [IpoBepka runores o pucnepcusax. [IpoBepka runoressl 0 3HaYEHUU AUCIIEPCUM HOPMAJIbHOMN
CiIy4aliHOHM BennuuHbl. [IpoBepka runores3sl 0 paBeHCTBE JUCIEPCUM JBYX HE3aBUCUMBIX HOPMAaJlb-
HBIX ciydaiHbix BenuuuH (F-kpurtepwmii). [Iporenypa JIByxBoiOOpo4HbIii F-TecT miis AucmepCHid.
IIpoBepka runoTe3sl O paBEHCTBE AUCIEPCHM JIBYX KOPPEIUPOBAHHBIX HOPMAJIBHBIX CIy4alHbIX Be-
muuuH. IIpoBepka rumoressl 0 paBeHCTBE NUCIIEPCUM HECKOJIBKUX HE3aBUCUMBIX HOPMAJIBHBIX CIIY-
YalHbBIX BEJIMYHH.

Tema 3.4. [IlucniepcMoOHHBII, KOPPeISALHOHHBIN U perpecCHOHHBINH aHAJIN3

OnHodakTOpHBIN TUCHIEPCUOHHBINA aHanu3. MHOKeCTBEHHbIe cpaBHEHUS. [IByx(dakTopHbII
JMCTIEPCUOHHBIN aHaIN3 03 MOBTOPEHUH (aJAUTUBHAS MO/IENb). J{ByX(haKTOpHBINA AMCTIEpCHOHHBIH
aHaJIM3 C MOBTOPEHUSIMHU. MaTeMaTH4YeCKUi PaKTHKYM C HCIoJIb30oBaHreM nakeros Excel, Mathcad.

Koppensuunonnsiit anamm3. OcHOBHBIE MOHATHS U onpesienenus. [loctpoeHne KoppensiuoHHOTO
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HoJsi U KOPPEIALUMOHHOM Tabiuibl. Beramcienue BbIOOpOUHBIX Kod(dduimeHTa Koppermsimu u
KoppeaunoHHbIX oTHomeHui. [Ipouenypesl KoBapuanusa u Koppensunsa. @yHKIMH, HCIIOIb3YEMBIE B
KOppEJSIMOHHOM aHaim3e. lIpoBepka CTaTHCTUYECKUX TUIIOTE3 O KOPPEISLMOHHOW 3aBHCHMOCTH.
[TpoBepka rUNOTE3bl O HEKOPPEIMPOBAHHOCTH (HE3aBUCHMMOCTH) IBYX HOPMAIIBHBIX CIIy4alHBIX
BennunH. [IpoBepka runoTessl 0 3HaueHUH KO3 PHUIMEHTa KOPPEISAINHI JBYX HOPMAJIbHBIX CITy4alHBIX
BenmunH. [IpoBepka rumore3bl O paBeHCTBE KOI(PGHULUMEHTOB KOPPEISLUM JABYX JIByMEpPHBIX
HOPMaJIbHBIX COBOKYyMHOCTeH. [IpoBepka THIIOTE3bI O paBEHCTBE HECKOJIBKUX KOd((UIMEHTOB
koppensiuuu. [IpoBepka rumore3pl 00 OTCYTCTBUM KOPPEISALMOHHOW 3aBUCHMOCTH MEXAY ABYMS
CJIydallHbIMU BelnWuuHaMHU. [IpoBepka rumnoressl 0 JIMHEMHOCTH KOPPEISILMOHHON 3aBUCUMOCTH MEXY
JBYMS CIy4aliHBIMM BelnYMHaMH. [IpoBepka runoressl O HE3aBUCHUMOCTH JIBYX CIIyYalHbIX BEJIMYMH.
Kputepuii HezaBucumocT xu-kBaapar Ilupcona.

Perpeccuonnsiii ananu3. OCHOBHbIE MOHATHUS U omnpezaenaeHus. BpiOop Monenu perpeccum.
Onenka mapamMeTpoB BBIOpaHHON Mojenu perpeccuu. lIpoBepka CTaTHCTHYECKHUX THUIIOTE3 O
napaMeTpax MOZEIN PErpPecCUH U MOCTPOCHHUE TOBEPUTEIbHBIX HHTEPBAJIOB Ul 3THX I1apaMeTPOB.
CraTucTudeckue Mpolenyphl, UCHOIb3yeMble B perpeccMoHHOM aHanmse. Perpeccus; Jlo6aBuTh
JMHUIO TpeHaa. BcTpoeHHble (yHKIMK PErPeCCUOHHOIO aHAIN3a.

Tema 3.5. BpemenHbIe psbI

OcHoBHbl€ OHATHUA U onpenenenys. CriaxuBaHUe BPEMEHHBIX PAI0B. MeTo | CKOJIB3AIIEro Cpea-
Hero. Meros 3KcroHeHIanbHoro criakuBanus. [Iponenypst Ckonb3siiee cpeiHee 1 DKCIOHEHIINAIIb-
HOE CIIIaKUBaHue. AHAIMTUYECKOE CIVIa)KMBAaHUE BPEMEHHBIX psAfioB. Mozaenu Tpena. ['apmonnueckuii
aHaJIM3 NepuouUYecKoil (ce30HHOI) koMnoHeHThI. [Ipouenypa Ananus @ypobe.

Kpurepuu, cBo60JHBIE OT pacipeeeHHs, OCHOBaHHbIE Ha MOPSIKOBBIX CTATUCTUKAX U paH-
rax. Kpurepun ognopoaHocty, ciaydyailHOCTH M cuMMeTpun. Kpurepuii 3HakoB. Kpurepuil cepuii.
Menuannblie kpurepuu. Kpurepuii 3HakoBbIX paHroB Y wiikokcona. Kpurepun Manna-Yutrau u Yui-
kokcona. Kpurepuit Kpyckana-Yoinnuca (cBOOOIHBIN OT pacripeaesieHust 0THO()AKTOPHBIN UCTIep-
cuoHHbIN aHanu3). Kputepuit @punmana (CBOOOJHBIN OT pacnpeeneHus 1ByXpaKTOpHbIN aucnep-
CUOHHBIN aHanu3). PaHroBele KpuTepuu He3aBUCHMOCTH. Koa(d(dUIMEHT paHTOBOI KOppensiuu
Crnupmena. Koadduuuent panrosoit koppemnsauuu Kenpamna. KosgduuueHT coriiacoBaHHOCTH
(koHKOpIAIIHN).

Pasnen 4. PemieHusi NpUKIAAHBIX 3321a4 ONTHMHU3AIUM TNPOrpaMMm odecnevyeHus
0e30nacHOCTH 00BbEKTOB (IIPOLECCOB), BLIOOPa (000CHOBAHMA) ONTHMAJIbHBIX YIPABJISOIIHX
BO3/elicTBHII MUHMMM3aMU pucka B cpene MS Excel, Mathcad

Tema 4.1. MaTemMaTH4uecKkne MOJIeJIH 327124 ONTHMHA3ANNH U UX OCHOBHBIE CBOIiCTBa

OO0mras xapakTepuCTHKa 3a7a4 ontuMu3anuu. [Ipupona u 0COOEHHOCTH 3a/1a4 ONTUMHU3AITUH.
[IpuMeps! TUIIOBBIX 3a7a4 ONTUMHU3ALMU. MeToq00rusl CHCTEMHOT0 MoaenupoBanus. [Ipouecc mo-
CTAHOBKH U PEIICHHUS 33]1a4 ONTUMHU3AIUMU. AHAIN3 TpobaeMHoM cutyanuu. [loctpoenne maremaTu-
yeckoil Mofenu. AHanu3 Mojend. Beibop MeTona u cpenctBa perieHus. BhIMoOTHEHHE YMCIEHHBIX
pacyeToB. Maremaruueckasi MOJIeNb 3a7a4 onTuMHU3anuu. [ToHsATHE MaTEMAaTHYECKON MOJIEIH U €€
OCHOBHBIE AJIEMEHTBI. XapaKTePUCTUKA NMEPEMEHHBIX. XapaKTepUCTUKA OTPaHUYEHUN. XapaKTepu-
cTHKa neneBoi ¢pyHkiuu. O6mas knaccudukanus 3agad ontuMuzannd. OCHOBHBIE OIXObI K pe-
HICHUIO 33]1a4 ONTUMHU3aluU. [[oHATHE ONTUMANBFHOTO pelIeHHs 3a1a4u onTuMu3anuu. [IpoGrema
CYIIIECTBOBAHUS U €ITMHCTBEHHOCTHU pPEIICHUS 3a/1a4 onTUMu3aiuu. [loHsTHe 0 MeTOMax U anropuT-
Max pelieHus 3aaa4 onTuMu3aui. CTpykTypa GopMaTn30BaHHOTO OMMCAHUS 3a/1a4 ONTHMH3AIIH.

Kpatkas xapakrepucTrka 3a/1a4 ONNTHMHU3AIMHA: HETIPEPHIBHOM ONTUMHU3AINH, THHEHHOTO TIPO-
rpaMMUPOBAHHUS, TUCKPETHONH M KOMOMHATOPHOW ONTHUMHU3AINMHU, 3a]1a4 ONTUMHU3AIUU C OyJIEBBIMU
MepeMEHHBIMH, 33/1a4a ONITUMH3AIIMU Ha rpadax, 3a/1ad MHOTOKPUTEPHAIBHON onTUMH3aui. Mate-
MaTHYECKHI MPAKTUKYM C UCTIOb30BaHueM naketoB Excel, Mathcad.

Tema 4.2. MeToabl ONITUMU3ALMHA

OcHoOBHBIE TTOHATHS U onpeneneHus. [I[puMep mocTaHOBKH 3a1aun ontuMm3auu. O THOMepHas
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onTUMM3alMsl. 3aaun Ha 3KCTpeMyM. Mertoasl noucka. Meton 3oi1o0toro ceuenus. Meroa Herotona.
MHoromepHsbI€ 3aJja4ui ONTUMU3AINHA. MUHUMYM (YHKIIMH HECKOJIBKUX EpeMEHHBIX. MeTo 1 OKO-
OpPAMHATHOTO CIycKa. MeTo1 rpaIMeHTHOTO CIycKa. 3aaun ¢ OrpaHu4YeHusIMU. MeTto mrpadHbIX
bynakuumid. JInaeitnoe mporpammupoBanue. ['eomerpudeckuiit meton. CuMIuiekc-mMetTo . MeTos! 1u-
HaMHUYECKOI'0 IIPOrpaMMUpPOBaHus. 3aada o pecypcax. MaremaTH4ecKuil IPaKTUKYM C MCIIONIb30-
BanueM nakeroB Excel, Mathcad. ITpumeps! ncrnonb3oBanus npoueaypbl [logbop mapamerpa u
HajcTpoiiku [louck pemenns. [Ipumeps! ncnons3oBanus nporenypst [lonbop napamerpa. [Ipumepst
UCIONIb30BaHus HaACcTpoiiku [louck pemenus. Maremarnyeckue METObI PUHATHS perieHuii. Ma-
TEMAaTUYECKHI MPAKTUKYM C MPUMEHEHHUEM BCTPOCHHBIX CTATUCTUYECKHX (YHKIMNA TaOIMYHOTO
nporeccopa Excel.

Tema 4.3. [lporpammupoBanue B cpeae Excel u Mathcad. Ucnionb3oBanne makpocos

OcobOeHHOCTH Pa3pabOTKH TOJIb30BATEIbCKUX Mporpamm B cpene MS EXcel. Cpena u s3b1k
nporpammupoBanus Visual Basic for Applications (VBA). ®opmynsl, pyakuuu, makpocsl, VBA-
nporpammbl. Makpocel u  Bupycbl. Co3ganue MakpocoB. IIpocroit makpoc. Makpoc ¢
OTHOCHUTEJIbHBIMU CChIIKaMu. CoXpaHeHue MakpocoB. TecTUpOoBaHuE 3alIMCAHHOTO MaKpoca. 3alucCh
MaKpOCOB C UCIIOJIb30BaHNEM a0COIMIOTHBIX CChUIOK Ha sueiiku. BritoueHnne abcomoTHON CChUIKU Ha
A4eiiKy B MakKpoC, 3alMCaHHbIA C HCIOJb30BAHHEM OTHOCUTENIbHBIX CChUIOK. PenaktupoBaHue
3anmucaHHoro Makpoca. (OcrtaHOBKa 3amucu Makpoca. lIporpammupyembie Makpochl. 3amyck
penakropa VBA. Monynu, noanporpammsl u pyHkimn BeraBka momyns. BeraBka mporeaypsl B
Monynb. HamucanHble MakpocoB. 3amporpaMMUpOBaHHbIE Makpochl. BcraBka mopmyns. BceraBka
npoueaypsl. PacnpoctpaHeHHbIE MAKPOKOMAH/IbI.

Tema 4.4. IlporpammupoBanue B Excel Ha si3bike VBA

0O0630p s3pika Visual Basic for Applications (VBA). OcuoBsl unrepdeiica pegakropa VBA.
Penaktop VBA. CrangaptHas nanens uHCTpyMeHTOB. [lanens penaktupoBanus. [lanens oTiagku.
[Tanens uncrpymentoB User Form. Co3nanue u penaktupoBanue Koja. OyHKIHUMU MOJIb30BATEIIA.
Coznanue ¢ynkiun. CoxpaHeHue U AOCTYMHOCTh GyHKIuH. @Dopmbl U Moaynu. OObsBiIeHUE
NEPEMEHHOM, JOCTYMHOH BO Bcex GyHKOusAXx wmonyis. OObsiBieHHe B (YHKIMU JIOKAJHHON
nepeMeHHoil. Mcnonbp3oBanue nMeHn (PYHKIIMU B Ka4ECTBE UIMEHH NEPEMEHHOMN, 3HaYeHHE KOTOPOil
Bo3Bpamaercss ¢yHkuueid. Co3manume u pabora ¢ (GopmMaMu: ONpeneieHHe HYXKHBIX IeHCTBUH;
BCTaBKa I0JIb30BATENBLCKON (OpPMBI M MOAYNIS B TEKYIIMH HPOEKT; no0aBieHue K ¢dopme
YIPaBISIOUUX AJIEMEHTOB, MepeonpeneneHue sneMeHToB (opmbl. Mcmonb3oBanue ¢GopMbl B
aneKTpoHHOM Tabnuie. CtanaapTHble 00beKThl hopMbl. OOIIee onucaHue mpouecca pa3padoTKH.

Tema 4.5. IlporpammupoBanue B Mathcad

[Mpunnun nporpammuposanust B Mathcad. SI3sik nmporpammuposanus Mathcad. O criennduke
aHAINTUYECKUX BeIuuCIeHnd. Uto Takoe nporpamma? [IporpammupoBanue 6€3 porpaMMHAPOBAHHUS.
Pas3paborka mporpammel. JlobaBieHue cTpok nporpammuoro komga. Cosmanue mporpammbl (Add
Line). JlokanpHOe npucBamBanue. YcinoBHbie onepatopsl (if, otherwise). Omepartopsr nukia (for,
while, break, continue). Bosspar 3uauenus (return). Ilepexsar ommbok (oOn error). Otiagka u
KoMMeHTHpoBaHue mnporpamMMm. CooOmienuss o0 ommbOkax. OOpaboTka OMMOOK B MPOrPaMMHBIX
Monyssax. TekCT u KoMMeHTapuu. MareMaTndeckuil IpakTUKyM. Pernienue 3a1ady AMHAMHYECKOTO
nporpaMMupoBanud. JluHaMuueckoe mporpaMMHpOBaHuE B HENMpephIBHOM ciydae. [Ipumep 3amau
IIPUHSTHS PELIEHUI B YCIOBUSIX HEONPEIEICHHOCTH. MIMUTalIMOHHOE MOJENINPOBAHNE CIIy4aiiHOIO
npouecca. Iloctpoenne Mojened MO  AKCHIEPUMEHTAIBHBIM  JaHHbIM. [locTaHOBKAa U
IpOrpaMMHUPOBAHUE 337a4 ONTUMHU3ALMH IPOTPAMM KOHTPOJIBHO-TTPODHIAKTHIECKUX MEPOTIPUATHI
0€30MacHOCTH C YYETOM PeCYpCHBIX orpaHunyeHuil. IloctpoeHue mojeneld MPOTHO3MPOBAHUS H
yIpaBJIeHUS] pUCKOM (aBapuil, TMHAMUKHA MPU3HAKOB OMACHOCTH).

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/npakTHYeCKHE 3AaHATHS
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Tema 1. OneHka BIMAHUS JUCIMIUIMHBI OOCITYKMBaHHS Ha HAJISKHOCTh TyOJIMPOBAaHHON BOCCTa-
HaBJIMBAEMOW CHCTEMBbI

Tema 2. OuieHKa BAMSHUA JUCHUIUIMHBI 00CTYKUBAHUS Ha HAJIS)KHOCTh SHEPI€THYECKON CUCTEMBI

Tema 3. AHanu3 BIUSHUS 3aKOHOB PacHpeieieH s OTKa30B Ha MIEPEXO0/HbIE TPOLIECCHI ITPU OLIEHKE
HOKazaTesel HaJIe)KHOCTH U TOTOBHOCTH BOCCTaHABJIMBAEMOI CUCTEMBI

Tema 4. BiusiHue napaMeTpoB pe3epBUPOBAHHON BOCCTaHABIMBAEMON CUCTEMBI Ha JUINTEIbHOCTh
NIEPEXOTHBIX IIPOLIECCOB IIPU OLIEHKE €€ TOTOBHOCTH

Tema 5. BiusiHue napaMeTpoB pe3epBUPOBAHHON BOCCTaHABIMBAEMON CUCTEMBI Ha JUTUTEIbHOCTh
NIEPEXOIHBIX IIPOLIECCOB IIPH OLIEHKE €€ TOTOBHOCTH (CiIydail pe3epBUPOBAHUS 3aAMEILIEHUEM).

Tema 6. YcraHoBJIeHHE 3aKOHA pacHpeieieHus] BpeMeHH 0e30TKa3HOM paboThl CUCTEMBI 110 U3-
BECTHBIM 3aKOHAM PACHPEAEIIEHUS JIEMEHTOB.

Tema 7. CpaBHeHHE HaJIS)KHOCTH CHCTEM P PA3IMYHBIX BUIAX CTPYKTYPHOTO PE3EPBUPOBAHUS

3.4.2. Jlaboparopubie 3ausaTus: (NelNe)

1. Onpenenenue nokasaTesei HaJIeXXHOCTH 3JIEMEHTOB I10 ONBITHBIM JIAHHBIM.

2. UccrnenoBanue HAaJEKHOCTH U PUCKA HEPE3EPBUPOBAHHON TEXHUUYECKON CUCTEMBI.

3. MccnenoBanue CBOMCTB CTPYKTYPHO PE3epBUPOBAHHBIX CHCTEM IPH OOIIEM pe3epBHPOBA-
HUU C TOCTOSSHHO BKJIFOYEHHBIM PE3EPBOM.

4. ViccnemoBaHue CBOMCTB CTPYKTYPHO PE3epBUPOBAHHBIX CHCTEM IPH OOIIEM pe3epBHPOBA-
HUU 3aMEIICHUEM.

5. UccnenoBanue HaJeKHOCTH U PUCKA BOCCTaHABIMBAEMON HEPE3EPBUPOBAHHON CUCTEMBI.

6. MccrnenoBanue HaJEKHOCTH U PUCKA Pe3ePBUPOBAHHOIN BOCCTAHABIMBAEMON CUCTEMBI.

7. UccrnenoBanue HaZeKHOCTH UH(DOPMALIMOHHOW BOCCTAHABIMBAEMOM CHCTEMBI.

8. UccnenoBanue HaIeKHOCTH TEXHUUECKUX CUCTEM C YYETOM MX (PH3HUYECKOI peatn3yeMOCTH.

9. AHanu3 BIUSHUS KOHTPOJIbHO-TTPOMUIAKTUIECKUX MEPOIIPUATHI Ha HAJIE)KHOCTh TEXHUYE-
CKOM CUCTEMBI.

10. VccenoBanme BIMSHAS BPEMEHHOTO PE3EPBUPOBAHMSI HA HA/ISKHOCTh TEXHMYECKON CHCTEMBIL.

4, YuebHO-MeTOAMYEeCKOEe U MHPOPMALIHOHHOE o0ecriedeHue

4.1 OcHoBHas JuTeparypa

1.Kapmano @.U., OctpeiikoBckuii B.A. Cratuctuueckue MeTonbl 00pabOTKu
IKCIICPUMEHTAIBHBIX JAHHBIX ¢ UCTOb30BaHueM makera MathCad: Yue6. [Tocobue /
®.1. Kapmanos, B.A. OcrpeiikoBckuii. — M.: KYPC: UHOBA-M, 2015. — 208 c.

2.AntonoB A.B. Cuctemuslii aHamm3: YueO. s By30B / A.B. AuToHOB. — M.:
Breicii. mik., 2004. — 454 c.: un.

3.Bumnsikos /1., Pamaes H.H. O6mas Teopus puckoB: Yued. mocodue 11 By-
30B/ f1. /1. Bumnsaxos, H.H. Panaes. — 2-e uzn. uctp. — M.: U3narensckuii 1ieHTp «AKa-
nemus», 2008. — 368 c.

4.benos I1.I'. CuctemHbIi aHATU3 ¥ MOJICTMPOBAHNE OTIACHBIX MPOIIECCOB B TEX-
Hocepe: Yued nmocodue mys By3oB / [1.I°. benos. — M.: U3narenbckuii ieHTp «AKa-
nemus», 2003. —512.

5.be3onacHOCTh M HAJEKHOCTh TeXHUYeCKHX cucteMm / JILH. AnekcanapoBckas,
N.3. Aponos, B.W. Kpyrnos u ap.: Yueb. mocobue. — M.: YHUBepcuTeTCKasI KHUTA,
JIoroc, 2008. — 376 c.

8) npoecpammuoe obecneyerue u UHMepHem-pecypcobl:
[TporpammMuoe obecrnieueHue — makeTsl mporpamm Excel, MathCad, MatLab, GPSS.
WHTepHET-pecypchl BKIIOYAIOT Y4eOHO-METOANYECKHE MaTepualibl B DJICKTPOHHOM BHIIE,
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npe/ICTaBICHHBIC Ha caiite http://mami.ru B pa3nenax: kadeapa «DKomorudeckas 0e30macHOCTb TeX-
HUYECKHUX cUCTeM», onbmnorexka MITMY «MAMN».

4.2  JlonoJIHUTeJbHAN JTUTEpPaTypa

1. CesepreB H.A., JlenxkoB B.K. CucreMHbIi1 aHann3 U MOJEIUPOBaHKE 0€30IaCHOCTH: Yueo.
ITocobue / H.A. CeBepues, B.K. [lenkos. — M.: Beicm. mik., 2006. — 462 c.: ui.

2. Bamsunckuii P. Ctatuctuyeckue BerurcicHus B cpeie Excel. bubnuoreka monb3oBaress. —
CII6.: ITutep, 2008. — 608 c.: un. — (Cepus bubimoreka moiap3oBaress).

3. Maiictpyk A.B. CucteMHBII aHaIH3 U MOJICTMPOBAHUE OTIACHBIX MTPOIECCOB B TEXHOCHEpE.
Teopus u npaktuka: Yueb. mocodue 11 By308/ A.B. Maiictpyk. — M.: MO PO, 2016.

4. AuBazsn C.A. Teopus BeposTHocTel u mpuknaanas craructuka / C.A. AiiBazsH, B.C.
Mxwutapss. T. 1, 2 - M.: OHUTU-IIAHA, 2001. - 656 c.

5. AngponoB A.M. Teopusi BeposTHOCTEH 1 MareMaTHuecKasi cTaTucTika/ A.M. AHIPOHOB,
E.A. Konwiros, JI. 4. I'punrnasz. — CII6.: ITutep, 2004. — 461 c.

6. Bacunbe A.H. Mathcad 13 na npumepax/ A.H. Bacunse. — CI16.: BHY, 2006. - 528 c.

7. I'mypman B.E. PykoBoOICTBO K pelIeHHIO 3a]1a4 110 TEOPUHU BEPOSITHOCTEH M MaTEMaTHYECKOI
craructuke/ B.E. 'mypman. — M.: Beicmr. mikoma, 2004. — 404 c.

8. I'mypman B.E. Teopus BeposTHOCTel 1 MaTemaTtndeckas ctatuctuka/ B.E. ['mypman. — M.:
Bercmi. mkona, 2003. — 479 c.

9. l'ony6nosa E.C. Cratuctuueckue METO/Ibl CCIIEIOBaHUS KOHCTPYKIMOHHON Kepamuku / E.C.
['omy6noBa, b.A. Kanenun. — Mumnck: VII Texnonpunt, 2004. - 258 c.

10. I'ypckuii A.Jl. Beraucnenus 8 Mathcad 12 / A 1. I'ypckuii, A.C. TypouHna. - CII0.: ITutep,
2006. - 544 c.

11. I'ypckuit Al Mathcad 13 it cTyA€HTOB M MIKOJBHUKOB. [1OMyIsApHBINA CaMOYUYHTEND /
A . I'ypckuit, A.C. Typ6una. — CI16.: TTutep, 2005. — 400 c.

12. IesxonoB B.IT. Mathcad 11/12/13 B maremaruke. CrpaBounuk / B.II. JIpsikOHOB. —
[opstaast muamst. — M.: Tenexom, 2007. — 958 ¢. +CD.

13. UBanosckuit P.M. Teopus BeposTHOCTE M Maremarudeckas cTaTHCTUKAa. OCHOBBI,
NPUKIIJIHBIC aCIICKThI C IpUMepaMu 1 3anadamu B cpejie Mathcad / P.1. Wsanosckwii. - CI16.: BXB-
[TerepOypr, 2008. - 528 c.

14. Kupssiaos J[.B. Mathcad 13 / JI.B. Kupesitos. - CI16.: BXB-IlerepOypr, 2006. - 598 c.

15. Ko63apps A.W. Ilpuknannas matemarudeckas ctaructuka / A.M. Ko03aps. — ®usmariur,
2006. — 816 c.

16. Kynpsisues E.M. Mathcad 13. TTonHoe pykoBoacTBo 1o pycckoit Bepcuu / E.M. Kynapsiues.
- M.: IMK Tlpecc, 2005. - 592 c.

17. OctpeiixoBckuii B.A. Teopus nagexxnoctu / B.A. OctpeiikoBckuii. — M.: Boicu. mkoua,
2008. - 463 c.

18. Oxop3un B.A. Ilpukinaanas marematuka B cucreme Mathcad \— 2-e u3a. / B.A. Oxop3uH.
— M.: ®unancel 1 ctatuctuka, 2008. — 352 c.

19. ITuc A.U. Mathcad. Marematiyeckuii IpakKTUKYM JJIsl HHKEHEPOB U 9KOHOMHUCTOB / A.W.
ILmc, H.A. CimBuna. - M.: @unanchl u cratuctuka, 2003. - 656c¢.

20. Tlopmner CB. Yucnenusie metoast Ha 06aze Mathcad / C.B. Ilopuaes, .B. Benenkoga. -
CI16.: BXB-IIerepoypr, 2005. - 456 c.

4.3  DJeKTpoHHbIe 00pa3oBaTe/bHbIE PeCypChl
1. 1. D0OP «Ymnpapnenue puckamMu, CACTEMHBIN aHAINU3 U MOJEIUPOBAHHE -

https://online.mospolytech.ru/course/view.php?id=12443
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4.4  JIMUEeH3WOHHOe M  CBOOOJHO  pacHpocTpaHsieMoOe NPOrpaMMHOe
odecnneuenune Excel, MathCad, MatLab, GPSS.

45 CospeMenHble npodeccHoHaIbHbIE 0a3bl JaAHHBIX U HH(OPMAIMOHHbIE
CIpPaBOYHbIE CHCTEMBbI
1. Koncynprant [Lmtoc

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

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

5. MarepuajJbHO-TeXHHYECKOe oDecneyeHne

[IpoBeaenue JeKui OCYIIECTBISETCS B OOIIEYHUBEPCUTETCKUX ayIAUTOPHUSX, A€ IO
BO3MOXXHOCTH MOJKHO TPEAYCMOTPETh JEMOHCTPAlHI0 (PHIBMOB, CIIAHJOB WM HUCIOJIb30BaTh
paznarouyHbie Marepuanbl. [IpakTudyeckue 3aHATHA C MPUMEHEHHEM MYJbTUMEIUMHBIX CPEJICTB
npoBoaATcs B ayautopuu. (OcHalieHa IpoeKTOPOM, SKPAHOM, CTOJIAMH, CTYJIbSIMHU, JJOCKOM) .

6. MeToauveckue peKOMeHIALNH

6.1 MeTonnuyeckne peKoMeHIAINH sl MPenoaaBaTesisi 0 OPraHu3aIuu 00yUYeHH sl
OCHOBHBEIM TPeOOBAaHHMEM K IIPENOAABAHUIO AUCIMIUIMHBI SBJISETCS TBOPUECKUIA, TPOOIEMHO-

JINAJIOTOBBIM TOAXO0/, TO3BOJISIIOUIMN IMOBBICUTH MHTEPEC CTYACHTOB K COJCPKAHHIO YYEOHOTO
matepuana. OCHOBHas popMa U3YUCHHSI M 3aKPETUICHHSI 3HAHUH 110 3TOW TUCITUTUINHE — JICKITMOHHAS,
naboparopHas M npakTuueckas. [IpenonaBarens JOHKEH MOCIEN0BATEIbHO BBIYMTATH CTYAECHTAM
pan JIGKIII/Iﬁ, B XOAC KOTOPBIX CJICAYCT COCPCAOTOYNTH BHHMAHUC Ha KIKOYCBBIX MOMCHTAX
KOHKPETHOI'O TEOPETUYECKOTr0 MaTepuasia, a TaKKe OpraHu30BaTh IPOBEIEHUE IPAKTHUYECKHX
3aHATUN TakUM 00pa3oM, 4YTOOBI AaKTHUBU3UPOBATh MBIIUIEHUE CTYIEHTOB, CTUMYJIMPOBATH
CaMOCTOSITEJIbHOE M3BJIEYEHHE HMH HEoO0XOIMMOW HMHGQOpManuM W3 pPa3IUYHbIX HCTOYHMKOB,
CPaBHMUTEIBHBIM aHaJIM3 METOJOB PpEUICHWM, CONOCTaBICHUE IOJIYYEHHBIX PpE3y/IbTATOB,
(OopMyYIHPOBKY M apryMEHTAII0 COOCTBEHHBIX B3IVISJIOB HA MHOTHE CIIOPHBIE TPOOIIEMBI.

OcHOBY yueOHBIX 3aHSATUH IO TUCHUIUIMHE COCTaBJSAIOT JIEKIUH. B mporecce oOyueHus
CTYJCHTOB HCIOJb3YIOTCS PAa3JIMYHbIE BUJbI YYEOHBIX 3aHATUH (ayAUTOPHBIX U BHEAYIUTOPHBIX):
JIEKI[MU, CEMUHAPCKUE 3aHATHS, TabopaTopHble paboThl KOHCYNbTAalKU U T.J1. Ha mepBom 3ansiTun no
JAHHOW y4eOHON IUCHUIUIMHE HEOOXOAMMO O3HAKOMHUTH CTYAECHTOB C IMOPAJIKOM €€ H3y4deHMs,
PacKpbITh MECTO U pOJIb JIUCLUUIUIMHBI B CUCTEME HayK, €€ IMPAKTUYECKOE 3HAYEHUE, JOBECTU JI0
CTYAEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipy moAroToBKe K JEKIMOHHBIM 3aHATHSAM MO KypCy HEOOXOOUMO IMpOoAyMaTh IUIaH €ro
IIPOBEJCHUS, COACpPKAHME BCTYNHUTEIbHOM, OCHOBHOM M 3aKJIIOUYUTENBHOM YacTH JIEKIHH,
O3HAKOMHUTBHCSI C HOBHHKaMU Y4eOHOM M METOJMYECKOW JIUTepaTyphl, MyOIUKaAIUIMU
HGpHOJIH'—IGCKOﬁ nmeyatu 1o TEME JICKOMOHHOI'O0 3aHATHA, OIPEACIIUTb CpPpEACTBA MATCPHUAIIBHO-
TEXHUYECKOr0 o0ecreyeHust JICKOIMOHHOI'O 3aHATHA U HOPAA0K UX HCIIOJB30BAaHUA B XOAC YTCHHA
JICKITUH. Y TOYHHUTH IIJIaH MMPOBCACHUA IMTPAKTUUCCKOI'O 3aHATHA 110 TEMEC JICKIIHHU.

B Xone JeKIMOHHOTO 3aHATUS NpPENnoJaBaTelb JOJDKEH Ha3BaTh TeMY, y4eOHBbIE BOIPOCHI,
03HAKOMUTbH CTY/IEHTOB C IIEPEYHEM OCHOBHOM U JOTIOJIHUTEIBHON JIUTEPATYPHI IO TEME 3aHATHS.
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Bo BcTynuTeNnpHONM YacTH JIEKIIMHM OOOCHOBATh MECTO M POJIb M3Yy4aeMOM TEMBbI B YUEOHOMU
TUCIUIUIMHE, PACKpBITh €€ MpakThyeckoe 3HaueHue. Eciu uutaerca He mepBas JEKUUs, TO
HE00XO0IMMO YBA3aTh €€ TEMY C IIPEebIAYIICH, He Hapyllas JJOTHKHU U3JI0’KEeHUsl yueOHOro MaTepuania.
Jlexuuro ciieAyeT HauMHaTh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TeMy M KPYT TeX BOIPOCOB,
KOTOpBIE B €€ X0/1e OyIyT pacCMOTPEHBI.

B oOCHOBHOI uyacTM JEKUMU CIEAYeT PpacKpbITh COJEp)KaHUE Y4EOHBIX BOIPOCOB,
aKLIEHTUPOBAaTh BHHUMAHUE CTYJCHTOB HA OCHOBHBIX KaTeropusix, SBJIEHUSX U IIpoleccax,
OCOOCHHOCTSIX UX MPOTEKaHUs. PacKpbIBaTh CYIIHOCTh U COACPKAHHE PA3IMYHBIX TOUEK 3PEHUS U
HAay4YHBIX TMOAXOJOB K OOBSCHEHHIO TeX WIM WHBIX SBJIeHMM U mpoueccoB. Cruemyet
apryMEeHTUPOBaHO 00OCHOBATh COOCTBEHHYIO MO3UIUIO MO CIOPHBIM TEOPETHUYECKHM BOMPOCAM.
[TpuBoauTh mpuMepsl. 3alaBaTh MO XOAY H3JIOKEHUsS JIEKIIMOHHOTO MaTepuana pUTOPUUYECKUE
BOIIPOCHl M CaMOMY JiaBaTb Ha HUX OTBET. JTO CHOCOOCTBYET aKTMBU3ALMU MBICIUTEIbHON
JIESTEIBHOCTH CTYJIEHTOB, IOBBIIICHUIO MX BHMMAHHUA U HUHTEpeca K MaTepualy JIEKIHUH, €€
conepkanuto. [IpenogaBaTenp TOJKEH PYKOBOJIUTH pabOTON CTYIEHTOB IO KOHCIIEKTHUPOBAHHIO
JIEKIMOHHOTO MaTepuaia, MOAYEPKUBATh HEOOXOAMMOCTh OTPAKEHMsI B KOHCIIEKTaX OCHOBHBIX
MOJIO’KEHUH U3ydaeMoi TeMbl, 0cO00 BbIAETsIS KaTerOPUITHBIN amnmapar.

B 3axnrounTtenbHON YacTu JEKUUU HE0OXoauMo chopMyIHpoBaTh OOIIME BBIBOABI MO TEME,
pacKpbIBAIOIIUE COJIEP)KAHHUE BCEX BOMPOCOB, MOCTABJICHHBIX B JIEKIUU. OOBSBUTH IJIaH OYEPEAHOTO
CEMHUHApPCKOTO WM J1a0OpaTOPHOTO 3aHATHS, JaTh KpaTKUE PEKOMEHJAlMU IO TMOJTrOTOBKE
CTYZICHTOB K CEMHUHApy WM JlabopaTtopHoil pabore. OnpenenuTs MECTO W BpeMsi KOHCYJIbTAallUu
CTYJEHTaM, MOXEJIaBIIUM BBICTYIIUTh Ha CEMHMHApE C JOKJIaJaMu U pedeparaMu MO aKTyalbHbIM
BOIIPOCaM 00CYX/TaeMOM TEMBI.

[lenb mpakTH4ECKUX M Ja0OPAaTOPHBIX 3aHATUN — 00ECHEUYUTh KOHTPOJIb YCBOEHUSI Y4EOHOTO
MaTepuaia CTyJeHTaMH, paclIMpeHue U YriyOaeH!e 3HaHUM, TOJIy4€HHBIX UMU Ha JIEKIUIX U B X0J1€
camocTosTeNnbHOi paboThl. [loBbimenne 3h(PEKTUBHOCTH MPAKTHUECKUX 3aHSATUH JIOCTHTaeTCs
MOCPEJICTBOM CO3/IaHUSI TBOPUYECKOW OOCTAaHOBKM, PacHojararoiieid CTYJAEHTOB K BbICKa3bIBAHUIO
COOCTBEHHBIX B3IJIIOB M CYXJAEGHUH IO OOCYKIaeMbIM BONpOCaM, >XEIAaHHIO Y CTYICHTOB
nopaloTaTh y IOCKH MPH PEIICHUH 3a]1ay.

[Tocne KaXXAOro JEKIMOHHOTO, JIAa0OpaTOPHOIO U MPAKTUYECKOro 3aHATHS CHAeNaTh
COOTBETCTBYIOILYIO 3alllCh B KypHaJlax ydeTa MOCEIaeMOCTH 3aHATHI CTYJEHTaMHM, BBIICHUTH Y
CTapOCT y4€OHBIX TPYII NPUYUHBI OTCYTCTBUSI CTY/IEHTOB Ha 3aHATUAX. [IpoBOIUTH rpynmnoBbie U
MHAMBUIYaJIbHbIE KOHCYJIBTAlMU CTYIEHTOB 10 BOIIPOCaM, BOSHHUKAIOLIUM y CTYJIEHTOB B XOJ€ UX
HOJArOTOBKHU K TEKYIIEH M MPOMEKXYTOUHOM aTTeCcTallMy M0 y4eOHOU AUCHUIINHE, PEKOMEHI0BATh B
MOMOIIb Y4eOHBIE U JPYTHUe MaTepUalbl, a TAK)Ke CIPABOYHYIO JIUTEPATYPY.

OreHKa BBICTABIISIETCS IIPETOIaBaTeeM U OOBSIBIISETCS 1OCE OTBETA.

[IpenogaBarenp, NPUHUMAIOIMIMKM 3a4€T MM JK3aMEH, JIMYHO HECET OTBETCTBEHHOCTh 3a
MPABWJIBHOCTb BBICTABJICHMSI OLIEHKU.

6.2 Meroanueckue yKa3aHus JAJisl 00y4al0UIUXCSl IO OCBOEHHIO M CHUTITHHbI
PaGora cTynenTa HampaBiieHa Ha:

° HU3YUCHUC TCOPCTHYCCKOIO0 MaTcpuajia, IMOATIOTOBKAa K IMPAKTUYCCKHUM 3aHATHUAM U
BBITIOJTHCHHUEC MPAKTUYCCKUX pa60T
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. MOJrOTOBKA u BBITIOJTHEHHE TECTUPOBAHUS c HCIOJIb30BaHHUEM
00111e00pa30BaTeIbHOTO IMOPTAJIA

. HanucaHue pedepara 1o MpeagoKeHHON TeMe

CamocrosiTenpHasi paboTa CTYACHTOB TPEACTABISICT COOOW BaKHEHIIee 3BEHO Y4eOHOTO
nporecca, 0Oe3 MpaBWJIBHOW OpPraHU3alMM KOTOPOro OOydyaromuics HE MOXET OBbITh
BBICOKOKBATU(DUIIUPOBAHHBIM BBITYCKHUKOM.

CTyneHT N0JKeH MOMHHTbh, YTO HAYMHATH CAMOCTOSATENbHbIC 3aHSATHS CIEAYEeT C MEPBOTO
CeMecTpa U MPOBOJUTH UX peryssipHo. OueHb BaKHO MPUIIOKUTH MAKCUMYM YCHIIUN, BOJH, YTOOBI
3acTaBUTH ceOst paboTaTh C MOJIHOM HArPy3KOW € EPBOro JHS.

He cnenyer oTkianpiBaTh paboTy Takke M3-3a HepabO4ero HACTPOCHHUS WM OTCYTCTBUS
BIOXHOBeHHs. HacTpoenue HykHO co3naBath camomy. [loHnMaHue He0OXOIUMOCTH BBITOTHEHUS
paboThl, 3HAHUE LIEJIH, OCMBICIICHUE MEPCTIEKTUBBI OJIATONPUATHO BIHMSIOT HAa HACTPOCHHUE.

Kaxnplif CTyeHT JO/DKEeH caM IJIAHMPOBAaTh CBOIO CaMOCTOSATENBbHYIO padoTy, UCXOns U3
CBOMX BO3MOXXHOCTEH M TPHUOPHUTETOB. DTO CTHUMYJIHUPYET BBIIOJHEHHE paboTHI, co3maer Ooiee
CTIIOKOHHYIO OOCTaHOBKY, YTO B UTOTE MOJIOKUTEIIFHO CKA3bIBACTCSl HA YCBOSHUH MaTepHaa.

Baxxno monHee ydecTb 00CTOATENBCTBA CBOCH PabOTHI, YSICHUTD, UTO SIBISICTCS TJIABHBIM Ha
JAHHOM JTare, KaKyl MOCIeI0BaTEIbHOCTh padOThl BHIOPATh, YTOOBI BBHIMOIHUTH €€ JIy4YIle U C
HAaUMEHBIINMHU 3aTpaTaMHi BPEMEHHU U SHEPTUH.

g moa0TBOpHOM pabOThl HEMalOBa)KHOE 3HAYEHHE HMMEeT OOCTaHOBKa, OpraHU3alus
paboyero mecra. Hy)xHO HOOUTHCS, YTOOBI MECTO PabOTHI IO BO3MOXXHOCTH OBLJIO TIOCTOSTHHBIM.
Pabota Ha mpuBBIYHOM MecTe JienaeT ee 6osee mI0J0TBOpHOU. [IpoIyKTUBHOCTH pabOTHI 3aBUCHUT OT
NPaBWIBHOTO YepeloBaHMs Tpyna W OoTAbixa. [loaTomMy Kakaple 4ac WIIM JIBa CJEIyeT JeNaTh,
nepepeiB Ha 10-15 mMuHYT. BBIXOAHBIC IHHM JIydlle TOCBSITHTH AKTUBHOMY OT/BIXY, 3aHSATHSIM
CIIOPTOM, MIPOTYJIKAMU Ha CBEKEM BO3IyXe M T.J. Jlaxke MepeKtoYeHne ¢ OAHOTO BIIa YMCTBEHHON
paboThl HA IPYTOM MOXKET CITYKUTh aKTUBHBIM OTJIBIXOM.

CTyneHT [AOJKeH HOMHHUTb, 4YTO B TIpolecce OOy4eHHMs BaKHEHIIYIO pOjb HUIpaer
camocTosTenbHas padota ¢ KHuroil. Hayunthcs pabotath ¢ KHUTON — BasKHEHIIIasl 3a/1a4a CTYACHTA.
be3 sToro HaBbika OyeT Upe3BbIYaiHO TPYIHO U3yUaTh MPOTPaAaMMHBINA MaTepual, 1 MHOTO BpeMeHH!
Oyzer moTpadyeHO HepalroHaIbHO. PaboTa ¢ KHUTOW CKIagpIBaeTCsl W3 YMEHHS M0J00paTh
HEOOXO/MMBbIE KHHTH, Pa300paThCsi B HUX, 3aKOHCIIEKTHPOBAThH, BHIOpATh TJABHOE, YCBOHWTH W
MPUMEHHTH Ha TPAKTHKE.

JlaGopaTOpHBI MPAKTUKYM COCTOUT U3 JIBYX YacTeH :

1. ITocranoBounym yacth. 1.1. [TocranoBky 3amaun uccienopanus. 1.2. Kparkue cseneHus
u3 Teopuu. 1.3. UcxoaHble 1aHHbIe M pekoMenaanuu. 1.4. [Tpumep BoinonHeHus 1abopaTopHO
pabortsl. 1.5. Tlopsamok npeacraBienus 1 opopMiIeHUsI OTYETHON YacTH. 1.6. Bapuantsl unauBUIY-
aNbHBIX 33/1aHUH K JabopaTopHO paboTe.

2. OT4yeTHas YacTh: AHaIN3 UCXOAHBIX JaHHBIX U XapaKTEPUCTHKA 3a7a4l UCCIICJOBAHMUS.
ObocHoBaHMEe BbIOOpA MATEMaTUYECKOT'O METO/1a PEeLIeHUs. AHAIUTUYECKOE peIlIeHHe C TOsSCHEHU-
amu. KpaTkoe onucanue npuMeHseMblX HHPOPMAIIMOHHBIX (KOMIBIOTEPHBIX) TEXHOJIOTUN aHAINU3a
U CUHTE3a ONTHUMAJIBHON CTPYKTYpPHI (IPOTrpaMMBbl KOHTPOJIBHO-IPOPHIAKTUIECKUX MEPOIIPUSTHIA,
MapaMeTpoB U T.I1.) CUCTEMBI C MPEACTaBIEHUEM MPOTPAaMMHOI0 MPoAyKTa. 5. Pe3yiabTaThl Moje-
JIMPOBAHUS M BBIBOJIBI 110 pabote. 6. OTyer B neyaTHOM BHjIE (B (hopMe MOSCHUTEIHHOM 3auCcKn)
Otuer B neyatHOM BHjI€ (B GopMe NOSICHUTEIbHON 3aMHUCKH).
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/. ®OHJ OLIEHOYHBIX CPE/ICTB
7.1. MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJIbTaTOB 00y4eHUsI
I[O JAaThl IPOBCACHUSA HpOMeX(YTOqHOfI arTeéCTallu CTYACHT JOJIXKCH BBIIIOJITHUTH BCC pa6OTH,
MIPEAYCMOTPEHHBIC HACTOSIIEH pabodei mporpaMMoi TuCIUIIIMHEL. [lepedeHb 00s3aTenbHBIX padoT
nu (bopMa OTUETHOCTHU IMPEACTABIICHEI B Ta6J'II/II_[e.
Hepequb O6$ISaTeJ'IBHBIX pa60T, BBITIOJIHACMBIX B TCUCHHUE CEMECTPA IO JUCHUIIIINHE

Bun pabotst @opMa OTYETHOCTH U TEKYLIETO KOHTPOJISA
Kypcosas [IpencTaBUTH KypcOBYIO paObOTy MO BBIOPAHHOM TEME C OIICHKOM
pabora MpenojaBaTelis 1Mo pe3yJibTaTaM MpeICTaBIeHHs] KypcoBOil paboThI B

(dhopme npe3eHTany U Ha OyMakHOM HOCHUTEIIE.

TecTtupoBanue OneHka npenojaBaresis, €CIM pe3yJbTaT TECTUPOBAHUS 10
mkaje cocrasisier 6oiee 41 %.

7.2. lkajga u KpUTEPUH OLIEHUBAHMS Pe3yJIbTATOB 00yYeHHUs

7.2.1. llIka/1a OeHUBAHUS KYPCOBOH PadoThI
[IIxana oueHnBaHUA Onucanue

OTnnyHO BrinonHeHs! Bce TpeOOBaHUS K HAIMCAHUIO U 3alIUTE KypCOBOU
paboTel: 0003HaUEHA TpobdIeMa 1 000CHOBaHA €€ aKTYaIbHOCTD,
NPOBEACH  aHAIM3  Pa3IUYHBIX  TOYCK  3pCHHsS  Ha
paccMaTpuBaeMyr0  mpoOJeMy M JIOTHYHO  H3JIOXKCHA
COOCTBEHHasi TO3WIHUsA, CHOPMYIMPOBAHBI BBIBOJBI, TeMa
pacKpbiTa  MOJHOCTBIO, BBIACPXKAH O00BEM,  COOJIOICHEI
TpeOOBaHUSI K BHEIIHEMY O(QOPMIICHHIO, JaHbl IPABUJIbHBIE
OTBCThHI HA JOMMOJTHUTCIIbHBIC BOIIPOCHI.

Xoporio OcHoBHble TpeOOBaHUS K KypcOoBOHl pa0oTe U €ro 3ammure
BBINOJIHEHBI, HO MIPU 3TOM JIONYLIEHbI HE0UYETHl. B yacTHOCTH,
UMEIOTCSI HETOYHOCTH B M3JIOKEHMM MaTepHaja; OTCYTCTBYET
JIOTHYECKas MOCIeI0BaTeIbHOCTh B CY)XKJIEHUSX; HE BBIJEpPKaH
00bEM pedepara; MMEIOTCA YOyLleHHs B O(OpPMIIEHHH; Ha
JIOTIOJTHUTENIbHBIE BOMPOCHI TPU 3allUTe JaHbl HETMOJIHbIE
OTBCTHI.

VnosnerBoputenbHO | IMelOTCS CylleCTBEHHBIE OTCTYIUIEHHS OT TpeOoBaHUN K
KypcoBoil pabGore. B wyactHOoCcTH, Tema oOCBelIeHa JIHIIb
YaCTUYHO; JONMYLIeHb! (pakTHyeckre OMMOKH B COJEpXKaHUU
KypcoBOi palOThl MM TpU OTBETE Ha JIOMOJHUTENIbHBIE
BOIIPOCBHI; BO BPEMsI 3aILIUTHI OTCYTCTBYET BBIBOJI.

HeynosnerBopurensHo | Tema KypcoBoil paboOThl HE pacKpbiTa, OOHApYKHMBAETCS

CYIIECTBECHHOC HCIIOHMMAHUEC HpO6J’IeMBI.

7.2.2. llIkana olleHUBAHUS TECTUPOBAHUS

PGSYHBTaT TCCTUPOBAHUA OOCHUBACTCA I10 HpOHeHTHOﬁ mKaJIC OLCHKH.
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OrneHka KonnuecTBO mpaBUIIbHBIX OTBETOB
OTJINYHO ot 81% 1o 100%
XOPOIIIO ot 61% no 80%
Y/I0BJIETBOPUTEIHHO ot 41% no 60%
HEY/I0BJIETBOPUTEIHHO 40% m MeHee PaBIIbHBIX OTBETOB

7.2.3. IlepeyeHb BONPOCOB PYOeKHOT0 KOHTPOJIS YCIeBAeMOCTH
U MPOMEKYTOYHBIX aTTeCTAlUI 110 AUCHHUILINHE
«MHpopManOHHBIE TEXHOJIOTMH B HA/I30PHO-UHCIIEKIIMOHHOM 1esITeIbHOCTH)

Kakwue tumbsl Mmozeneii Bel 3HaeTe, U Kak OHU MOTYT OBITh KJ1acCU(DUIIMPOBAHBI?

JlaiiTe onpeieneHre U NPUBEANTE KIACCU(PUKALIUIO CUCTEM.

Onummre METo MOCTPOSHHSI OTIEPAIIHOHHBIX MATEMAaTHUECKUX MOJICIICH.

ITo kakuM mpuHIMIIaM BbIOupaeTcst kputepuil 3hhekTuBHOCTU?

Onwummre 0CHOBHBIE TPEOOBAHUS K KPUTEPHIO d(P(HEKTUBHOCTH.

Yro Takoe cucTeMa OrpaHUYEHUI MaTeMaTuyeckoil Moaenu?

Kakue BuapI KpUTEpHEB UCTIOIB3YIOTCS B MATEMATHIECKUX MOJCTISIX ?

OnuimTe METoAbl CBEPTKU KPUTEPUEB B MHOTOKPUTEPUANIBHBIX 33/1a4ax.

[IpuBenute MaTeMaTUYECKHUE MOJIETHN YIIPABIIEHUS IPOU3BOJCTBOM.

0. B ueM oTnuuuTeNbHBIE OCOOCHHOCTH MOJENEH 1LETOYNCICHHOTO JMHEHHOIO IPOrpaMMHpO-

BaHUS?

11. OnumuTe MOIENIH CETEBOTO IJIAHUPOBaHUS (TPAHCIIOPTHAS 3a/1a4a).

12. Kakue mapaMeTpsl yrpaBIeHYECKHUX 3a/1a4 MPUBOISAT K HEIMHEHHBIM MOICISIM?

13. Kak moxHO npeoOpa3oBaTh HEIMHENHHYIO MOJIEIIb B 33Ja4y LIEJI0YUCICHHOTO IPOrpaMMHpPO-
BaHUS?

14. Kak MO>XHO y4ecTh HETMHEHHOCTH NPH COXPAHEHUH CTPYKTYpBI JIMHEHHON Moaenun?

15.Yto Takoe QUHAMUYECKOE MPOTrpaMMHUPOBAHHUE, U KaK (POPMUPYIOTCS MOJEIHM JTUHAMHYE-
CKOT'0 IMPOrpaMMHPOBAHUsA?

16. C xaxo¥ 1eNTbI0 OCYIIECTBIISICTCS aHAIN3 JJAHHBIX B MEHEDKMEHTE?

17. 3noxwute anroput™m Metoa JKopaana-I'aycca pemienus cucteM JIMHEHHBIX ypaBHEHUI?

18. B yem ocobeHHOCTH MeTo/1a 3eiiersl peleH!s] CUCTEM JTMHEHHBIX YpaBHEHUH?

19. Kakue BrI 3HaeTe METOIbI pelICHHsI HETMHEHHBIX YPaBHEHHIA?

20. Kakumu crioco6aMu MOXHO OCYIIECTBUTh MHTEPIOJISALUIO (YHKIINN?

21. TlpuBeiuTe adrOPUTM BBIUMCIICHUS ONPEACIICHHOTO HHTETPajla U pealln3ylTe ero B KOMITO-
TEpHOU cpele.

22. Kak moxy4nTh ypaBHEHUE JTMHEWHOW perpeccun?

23. Uro xapakrepusyeT K03 (PUIHMEHT KOPPEIALMH, U KaK €ro BEIYUCIUTH?

24. Kak nmpoW3BOJIUTCS CTATHCTUYECKOE OIICHUBAHKE TUHEHHON perpeccun’?

25. Kak pemraercs 3a/1aua NOJIy4eHUs MHOXKECTBEHHOH perpeccun?

26. Kak HCIob3yr0TCs HeJTMHEHHBIE MOJICIIA Perpeccuu’?

27. Kakue Mozienu mporuo3upoBanust Bam n3BecTHbI?

28. OnmmTe MOETh IPOTHO3UPOBAHUS C aIIMTHBHON KOMITOHEHTOW?

29. Kak MCKIIIOYUTD BIMSHUE CE30HHBIX KoJeOaHMii Mpu pacyere TpeHaa?

30. Korma ncnomp3yeTcst MO/Ieib MPOTHO3UPOBAHUS C MYJIBTUIUTMKATUBHOW KOMITOHEHTOH?

31. Kak ocymiecTBisieTcs Jece30HaIn3aus TPeH 1a B MyJIbTUINIMKaTUBHON MOAeH?

32. KakoBa poJib METOJIOB ONTHMHU3AIIUH B PEIICHUH 3a]1a4 YIIPaBICHUS?

33. IlpuBeaure KinaccupUKaIMIO METOI0B ONTUMHU3AIUH.

BOoo~NoOR~WNE
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34.Yrto Takoe 0IHOMEpHAsT ONITUMHU3AIIHS?

35. [IpuBeauTte oOUIMIT ANTOPUTM UTEPALIMOHHOTO ONTHUMH3AIIMOHHOTO MTOUCKA.

36. Ha xakoM cBoiicTBe (DYHKIIHMIT OCHOBAHBI METO/IBI OJJTHOMEPHOU ONTHMH3AIHH?

37. O0bsiCHUTE MTPABUIIO UCKJIIOUEHHUSI MHTEPBAJIOB B MOMCKOBBIX aITOPUTMAaX.

38. OnuimTe alropuT™ METO0/1a TIOJIOBUHHOTO JICTICHUS.

39. Onumure CylnHOCTh U MPUBEANUTE AITOPUTM METO/A 30JI0TOTO CEUSHUSI.

40. OnummmuTe BEIYUCIUTENBHYIO porienypy Meroaa Herotona-Padcona.

41. B yeMm CyIIHOCTh METOa MOKOOPJMHATHOTO CITyCKa MHOTOMEPHOM ONTUMHU3ALINN ?

42. Onummre uaeiHbIe OCHOBBI IPAJMEHTHBIX METO0B MTOUCKA.

43. OOBACHHUTE AJITOPUTM METO/1a HAMCKOPEHIIIETO CITyCKa.

44. Onumure anroput™ meroga HeroToHa.

45. YeM 3aaui ¢ OTPAaHUYEHUSIMU OTIMYAIOTCA OT 3a/1a4 0€3yCIOBHOM ONTUMHU3ALUU?

46. OnuImTe AIrOPUTM CHMILJICKCHOTO METO/1a IS 3a/1a4 JIMHEHHOTO TPOTPaMMHUPOBAHMUSL.

47. IlpuBeaute anropuT™M MeToja MHOXUTeNel Jlarpanka 1y 3a1a4 ¢ OrpaHUYCHUSIME PaBEeH-
CTBaMH.

48. Kak ocyiiecTBiIsieTcs pelieHne 3a1a4 ONTUMH3AIUHN C OTPaHUYECHUSIMHU-HEPABEHCTBAMH.

49. KakoBO Ha3HAYCHHE JICKTPOHHBIX TaOIHII?

50. [Iepeuncnure OCHOBHBIE MPOLIETYPHl TEXHOJIOTUN 00paOOTKH TaOIUYHBIX TaHHBIX.

51. Kak 3anycTuthb B paboty Tabnuunsiii npoueccop Excel 7.0 u BoridiTH U3 HET0O?

52. Onumure CTPyKTypy JIEKTPOHHOM TaOIUIIbL.

53. KakoBbl mpaBmIia aipecaiiyl B JIEKTPOHHON Tadmue?

54. Kakue TuIbl 1aHHBIX UCONb3yI0TCs B Excel 7.0, u KakoBbI 0COOEHHOCTH UX BBOJIA B STYCUKH
AIIEKTPOHHOU TaOIHIIBI?

55. KakoBbl ocobenHocTu ¢hopmupoBanus B Excel 7.0 psaoB TEKCTOBBIX BEIMYUH, YHCE U AaT?

56. Kak pegakTupyroTcsi TaHHBIE B sTYCHKaX AJIEKTPOHHON TaOIUIIBI?

57. 3noxurte OCHOBHBIE MOHATHS O opMaTax JaHHBIX B silUCHKAX DJIEKTPOHHON TaOIHIIBI.

58. Kak m3MeHHTh MUPHUHY CTOJOLOB U BBICOTY CTpOK B Tabmuie Excel 7.07

59. Kak 006pabaTbIBatoTCs TaHHBIC B AJICKTPOHHBIX TaOIUIIaX ?

60. Kakue Tumsl BCTpOCHHBIX QYyHKIHMI conepxkarcs B Excel 7.07

61. Kakum o6pa3zom MokHO AyOnupoBath hopMyibHble 1aHHbIE B Excel 7.0?

62. Ha30BUTE OCHOBHBIC ATAITBI CO3/IaHUS JUATPAMM B JICKTPOHHOM TaOIIHIIE.

63. Kakum o6pazom moxkHo B Excel 7.0 co3gate nndopmalinio B BUie CIIHUCKOB?

64. Kak coprupytorcs u punbtpyrotes criucku B Excel 7.0?

65. KakoBsl ocobeHHOCTH paboThl ¢ komanoi [Togbop mapamerpa?

66. Kak B Excel 7.0 pematorcs 3aaun ONTUMHU3AIUAN?

67. IIpuBenure KIaccuPpUKAINIO METOOB ONTUMHU3AIUH.

68. Uto Takoe ogHOMEpHas ONTHMH3ALNS?

69. IlpuBeuTe 0OLIUIT aITOPUTM UTEPALMOHHOTO ONTUMH3AIIMOHHOT'O TTOMCKA.

70. Ha xakom cBolicTBe ()YHKIIMH OCHOBAHBI METOJIbI OJJHOMEPHOW ONTUMHU3AIAN?

71. OOBsICHUTE MPABUIIO UCKIFOUYEHUSI MHTEPBAJIOB B IOUCKOBBIX aJIrOPUTMAX.

72. OnammTe anropyuT™M METO/1a TIOJIOBUHHOTO JICJICHUSI.

73. Onummure CyImHOCTb U MPUBEANUTE aJITOPUTM METO/1a 30JI0TOTO CEUEHHUS.

74. Onumute BRIYUCIUTENbHYIO TTporieaypy Meroaa Hetotona-Padcona.

75. B uem cymHoCTh MeTO0/1a HOKOOPAMHATHOTO CITyCKa MHOTOMEPHON ONTHUMHU3aINUN?

76. OnimmTe uaeiHHbIe OCHOBBI TPAJAMEHTHBIX METOIOB MTOUCKA.

77. OOBSICHUTE aJITOPUTM METO]1a HAUCKOPEHIIIETro CITyCKa.

78. Onummre anroput™ Metoaa HeroToHa.

79. UeMm 3aauu ¢ OTpaHUYCHUAMHU OTIIMYAIOTCA OT 337a4 0€3yCIIOBHOM ONTHMM3ALINN?

80. OnummTe anropuT™M CUMIUIEKCHOTO METO/Ia [T 33]1a4 JIMHEHHOTO TIPOTrPaMMHUPOBAHHS.
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81. IlpuBeuTe anropuT™M MeTosa MHOKUTenel Jlarpamka Juist 3a7a4 ¢ OrpaHUYEHUSIMUA PaBEeH-
CTBaMH.

82. Kak ocymiecTBisieTcs peieHne 3aad ONTUMHU3ALUU C OTPaHUYCHUSIMHU-HEPaBeHCTBAMH.

83. KakoBo Ha3HaueHUE ICKTPOHHBIX TaOIUIL?

84. Ilepeuncnute OCHOBHBIC IPOLETYPHI TEXHOJIOTHH 00pa0OTKH TaOIMYHBIX JaHHBIX.

85. Kak 3anmyctuthb B padoty Tabimunblii mporeccop Excel 7.0 u BbiiTH U3 Hero?

86. Onummre CTPYKTypy 3IEKTPOHHOUN TaOJIHIIEL.

87. KakoBbl mpaBuia aJijpecalvy B 31eKTPOHHON Tabmue?

88. Kakue tumsl qaHHBIX HConb3ytoTes B Excel 7.0, 1 kakoBBI 0COOEHHOCTH UX BBOJIA B SIUCHKH
3JICKTPOHHOM TaOIUITHI?

89. Kakossl ocobernnoctu popmupoBanus B Excel 7.0 ps1oB TEKCTOBBIX BEJIMYMH, YUCEN U JaT?

90. Kak perakTupyrTCs JaHHBIC B SUCHKaX dJIEKTPOHHOU TaOIUIIbI?

91. M3noxxuTe OCHOBHBIC IOHATHS O JOpMaTax JAHHBIX B sTUCHKAX AIIEKTPOHHOHN TAOJIUIIBL.

92. Kak n3MeHUTH MIMPUHY CTOJIOIIOB U BHICOTY CTpOK B Tabmuie Excel 7.0?

93. Kak 00pabaTeIBatOTCs JAHHBIE B 3JICKTPOHHBIX Ta0iumax?

94. Kakue Tumsl BCTpOeHHBIX (yHKIUI cogepxarcs B Excel 7.07

95. Kakum 06pa3zom MokHO AyOnupoBath hopmynbHbIe nanHbie B Excel 7.07?

96. HazoBuTE OCHOBHBIE ATAIbI CO3/IaHUS JUATPAMM B 3JIEKTPOHHON TabmuIe.

97. Kakum o6pazom moxkHO B Excel 7.0 co3nate nnopmMannio B BUJIE CIIUCKOB?

98. Kak coptupyrores u ¢punbTpyrotcs cnucku B Excel 7.07?

99. KakoBbl ocobeHHOCTH paboThI ¢ KoMaH 10 [Togdop mapamerpa?

100. Kak B Excel 7.0 pemarorcs 3aaa4u ONTAMUA3AIUN?

101. Kakue tumbel Mojenel Bel 3HaeTe, 1 Kak OHU MOTYT OBITh KJIacCH()HUIIMPOBAHBI?

102. JTaiiTe onpenesieHue U MPUBEIUTE KIACCU(DHUKAIIAIO CHCTEM.

103. OnumuTe METOA MOCTPOSHHSI OTIEPAIIHOHHBIX MATEMAaTHUECKUX MOJICIICH.

104. ITo kakuM MpUHIIMIIAM BbIOUpaeTCcs Kputepuid 3 HEeKTUBHOCTH?

105. Onwumute ocHOBHBIE TPeOOBaHUS K KpUTEPHIO (D (HEKTUBHOCTH.

106. Yro Takoe cuctemMa OrpaHUYeHHU MaTeMaTHYeCKON Moaenu?

107. Kakue BUIbI KpUTEPUEB HCIIOIB3YIOTCS B MATEMAaTHIECKUX MOJIEIISAX ?

108. OnummTe MeTOIbI CBEPTKHU KPUTEPUEB B MHOTOKPUTEPUATHHBIX 3a/1a4ax.

109. IMpuBeauTe MaTeMaTHYECKHE MOJICTH YIIPABJICHUS TTPOU3BOJICTBOM.

110. B uem oTnnuuTeNbHBIE OCOOEHHOCTH MOETIEH 1IeTOYNCIEHHOTI0 TMHEHHOTO MPOTrPaMMHUpO-
BaHUSI?

111. OnumuTe MOJeNIN CETEBOrO MJIAHUPOBAHUS (TPAHCIIOPTHAS 33/a4a).

112. Kakue mapameTpsl YIpaBIeHUECKUX 3a]ad MPUBOJIST K HETMHEHHBIM MOZIEIISIM?

113. Kak moxHO mpeoOpa3oBaTh HEMUHEHHYIO MOJIENb B 3a7ja4y LEI0YUCIEHHOTO MPOrpaMMU-
poBaHUs?

114. Kak MOHO y4ecTh HETMHEWHOCTH MIPH COXPAHEHUH CTPYKTYPBI JIMHEHHON Moaenu?

115. Yto Takoe AUHAMHUYECKOE MPOTrpaMMHUPOBAHUE, U KaK (DOPMUPYIOTCS MOJEIN JTUHAMHUYE-
CKOTO IPOTpaMMHUPOBaHUS?

116. C xako¥ menpio OCYIIECTBIISICTCS aHAIN3 TAHHBIX B MCHEDKMEHTE?

117. Usnoxwure anroput™ metoaa XKopaana-I'aycca penieHus CUCTeM TUHEHHBIX YpaBHEHUI?

118. B yeM 0coOeHHOCTH MeTO/1a 3ei1eisl pEeIICHUS CHCTEM JIMHEHHBIX YPaBHEHUI?

119. Kakue Bbl 3HaeTe METO/IbI pEICHNUS HETMHEHHBIX YpaBHEHUN?

120. Kakumu crioco6aMu MOKHO OCYIIECTBUTh HHTEPITOJISAIINAIO (DyHKITNAN?

121. lpuBeauTe aaropuT™M BHIYUCICHUS ONPEACICHHOTO HHTETpalla U PeaTu3yiTe ero B KOMIIb-
FOTEPHOM cperie.

122. Kak nony4uuTh ypaBHEHHUE JIMHEHHOH perpeccun?

123. Yto xapakTepusyeT K03pPpHUIHEHT KOPPEISAIUH, U KaK €T0 BEIYUCIUATH?

124. Kak nmpou3BOIUTCS CTATUCTHIECKOE OIICHUBAHUE JIMHCHHOMN perpeccuu?
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125. Kak pemraercs 3aj1a4a MoJy4yeHHss MHOKECTBEHHOU perpeccun?

126. Kak ucnosib3yroTcsi HETMHEHHBIE MOJIEIIH PErPEeCCHr?

127. Kakue mozenu nporHo3upoBanusi Bam n3BectHb1?

128. OnumuTe Mo1eb TPOTHO3UPOBAHUS C AJIMTHBHON KOMIIOHEHTOM?

129. Kak uCKJII0UnTh BIMSHUE CE30HHBIX KoJeOaHuil npu pacyere TpeHaa?

130. Korzga ncnosnb3yercst MO€ b IPOrHO3UPOBAHUS ¢ MYJIbTUIUIMKATUBHOW KOMIIOHEHTOM?

131. Kak ocymecTBIsieTCs JeCe30HANN3aNNs TPEH/1a B MYJIbTUIUIMKATUBHOW MOJIeNn?

132. KakoBa poib METOJIOB ONTUMHU3ALUH B PELLICHUU 3ajay YIIpaBIeHUs?

133. IlpuBeauTe Ki1accUPUKAIIMIO METOIOB ONTUMHU3AIUH.

134. Yro Takoe oHOMEpHAS ONITUMU3AINS?

135. IpuBeauTe oOIMKI aNTOPUTM UTEPALUOHHOTO ONTUMHU3AIMOHHOTO TIOUCKA.

136. Ha xakom cBoiicTBE (yHKIIMI OCHOBAHbBI METO/IBI OJTHOMEPHOM ONTUMHU3AIIH?

137. O6BscHUTE IPaBUIIO UCKITIOYCHUSI HHTEPBAJIOB B TOMCKOBBIX aJITOPUTMAX.

138. OnumuTe alropuT™M METOa MOJTOBUHHOTO JCIICHHS.

139. OnumuTe CynHOCTh U NPUBEAUTE AITOPUTM METO/1a 30JI0TOTO CEUCHUSI.

140. OnummTe BIYMCIUTENBHYIO Ipolieaypy Metona Hetotona-Padceona.

141. B uem cyniHoCTh METOJa HOKOOPAMHATHOIO CITyCKa MHOIOMEPHOM ONTUMU3ALNN?

142. Onumute uaelHble OCHOBBI IPAJUEHTHBIX METO/IOB ITOMCKA.

143. O0BsACHHUTE AITOPUTM METO/1a HAMCKOPEUIIIETO CIIyCKa.

144, OnummuTe anroput™ Metoaa HeroToHa.

145. Yewm 3aaun ¢ OrpaHMYEHUSIMHA OTIMYAIOTCS OT 3a/1a4 O€3yCIOBHOW ONTUMH3AINN?

146. OnumuTe aNropuT™M CUMILIEKCHOT'O METO/1a /I 3a/1a4 JJMHEHHOT0 TPOrpaMMHUPOBaHUS.

147. TlpuBeaute alropuT™ MeToja MHOKUTENEH Jlarpanska 1715 3a1a4 ¢ OrpaHUYEHUSIMU PABEH-
CTBaMHU.

148. Kak ocymiecTBIsieTCs pelieHne 3a/1a4 ONTUMHU3AINH C OrpaHHYEHUSIMUA-HEPaBEHCTBAMHU.

149. KakoBo Ha3HAYCHHUE JICKTPOHHBIX TAOIHIL?

150. ITepeuncnuTe OCHOBHBIE MPOICAYPHI TEXHOJIOTUN 00PaOOTKH TaOIMYHBIX JAHHBIX.

151. Kak 3amyctuth B paboTy Tabnuunblii mporeccop Excel 7.0 u BoiiiTu U3 Hero?

152. OnumuTe CTPYKTYpY IACKTPOHHOHN TaOJIUIIBL.

153. KakoBbl ipaBuIIa aipecaliuu B 3J€KTPOHHON Tabmuie?

154. Kakue TUMbl JaHHBIX UCHOJB3YIOTCS B Excel, 1 KakoBbl 0COOEHHOCTH MX BBOJIa B STUCHKU
3JIEKTPOHHOMN TaOIUIIBI?

155. KakoBsl ocobenHocTu popmupoBanus B Excel psioB TEKCTOBBIX BEJIMYMH, YUCEI U 1aT?

156. Kak penakTUpyroTCcs JaHHbIE B STY€HKaX 3JEKTPOHHOU TaOaHIIbI?

157. N3noxute OCHOBHBIE MOHATHS O (hopMaTax JaHHBIX B sSTYEHKaX AJIEKTPOHHOUN TaOIMIIbI.

158. Kak nu3MeHUTh HIMPUHY CTOJIOIOB U BBICOTY CTpoK B Tabnuie Excel 7.0?

159. Kak 00pabaTpIBarOTCs JaHHBIE B AJIEKTPOHHBIX TAOIHUIIaxX?

160. Kakue tumsl BcTpoeHHbIX GyHKINH coaepskatcs B Excel 7.0?

161. Kakum o6pazom MOKHO TyOsmpoBaTh popMylibHbIe gaHHbIe B Excel 7.07?

162. Kakum o6pazom moxHo B Excel 7.0 co3aate nH(GOpMaIuio B BUJIE CIIUCKOB?

163. Kak coptupytorcs u punbrpyrorcst ciimcku B Excel 7.07?

164. Kakoil moTok coOBITUI Ha3bIBAIOT MPOCTEHIINM (IyacCOHOBCKUM)? B uem cocrosT ero
CBOMCTBA CTAllMOHAPHOCTH, OPJIMHAPHOCTH M OTCYTCTBUS NOCIIEIEUCTBUA?

166. KakoBsl ocobeHHOCTH paboThl ¢ koMaHoi [Toxbop mapamerpa?

167. Kak B Excel 7.0 pemmaroTcs 3a1a4u ONTHUMHA3AINAN?

168. [laiite onpeneneHre MaTeMaTHUYECKOTO OXKUIAAHUS U JIUCIEPCUH CKAISIPHOW JAUCKPETHOM
WJIM HENPEPBIBHOW CIIydallHOW Benu4MHBL. [IpuBennTe nmpumep pacrpeznesneHus, He HMEro-
IIer0 HU MaTeMAaTUYEeCKOTO OXKHJIAHH, HU TUCTIEPCHH.

169.I1poBepbTe pUBEACHHBIEC JEKIIMOHHOM MaTephalie CBOMCTBA MAaTEeMAaTHYECKOTO OXKHIa-
HUS U JUCTIEPCUU CKAIISIPHOM CIy9aiiHOW BETMYMHBI B TUCKPETHOM U HETIPEPHIBHOM CITyJasiX.
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170.Jokaxure, 9TO Ui HE3aBUCHMBIX CIYYaiiHBIX BEIMYMH & W 1  JUCIEPCHS WX

IIPOU3BEICHUS
D(E-1) = M(&")-M(n*) - ME” - Mn*

171.JaiiTe ompeneneHue MOJHON TPYIIbI COOBITHI U cHOPMYIHPYHTE TEOPEMY O TOJIHOU
BEPOSATHOCTH.

172 Kak ¢opmynaupyercss U B KaKUX CIydasx HCHOJB3YeTcs Teopema rumote3 (hopmyina
baiieca)? [IpuBenure npuMep €€ UCIOIb30BaHUS.

173.laiite ompeneneHue TMOCIEAOBATEILHOCTH HE3aBUCHMBIX HCIbITaHui. IlpuBenure
pUMEephl UCTONIb30BaHus cxeMbl bepHymum. KakoBel cBoiicTBa OMHOMUAIBHOTO pacrpezesieHus?
Uemy paBHBI €T0 NEPBbIE MOMEHTBI?

174.Kakoe pacnpeneneHue Ha3plBalOT runepreomerpuueckum? [lpuBeaure mnpumepsl
UCIIOJIb30BAaHUsl TUIIEPI€OMETPUUYECKOTO pacCIpelesieHuss B 3aJadyax BbIOOPOYHOIO KOHTPOJIA
KadecTBa (HaJEKHOCTH M 0€30ITaCHOCTH).

175.Copmynupyiite ycloBHs, NPH BBHINOJIHEHHH KOTOPBIX BO3MOXHO HCIOJIB30BaHHE
reoMeTpPUUECKOro pacnpezaeneHus. [IpuBenure mpruMep ero UCMONIb30BaHMS B 33/1a4aX HAJCKHOCTH
1 0e30macHOCTH.

176.Kakoe pacnpenenenue Ha3bIBaroT pacrpeneneHuem I[lackans? Boruncnute ero mepsbie
MoMeHTbI. KakoBbI YacTHbIE Cllydau 3TOrO pacrpeaeacHus?

177.Kakoe pacrpeneneHue CIy4ailiHbIX BEJIMYUH HA3BIBAIOT MOIMHOMUANbHBIM? [lpuBenute
OpUMEpPbl  MCIIOJIb30BAaHUS  TOJMHOMHAIBHOTO —pacnpeaeneHus. Kakumm Oyayr dacTHbIE
pacrpeziefieHus B Clly4ae JBYMEPHOTO MOJIMHOMHUAIBHOTO pacipeeeHus?

178.Maiite ompenenenue ciydaiftoil Benuaunsl |, - HHAMKaTOpa CitydaitHOro coObITHs A .

BhIuncInTe MaTeMaTHYeCKoe OXKHIAHHE M JIMCIEPCHIO CiydaiiHoi Bemuumsbl |, , ecim 3amana
BepostHocTh P(A) cobbirust A . [Tycts cnyuaiinas Benuunnaa Y SBISETCS CYMMOM HHIMKATOPOB

MOMapHO He3aBUCHMBIX cobbIThit Ay, A,,..., A U 3axaHa BEpPOSTHOCTb HACTYIUICHUS KaXIOTO

m
CcOOBITHS P(Ak) . Haiigure MaTeMaTH4ecKoe 0XKUIAHUE U JAUCIIEPCUIO CITyYaiiHON BenuuuHbl Y .
179.Kakue pacrnpenenenus Ha3bIBalOT yceueHHbIMU? Kak cTeneHp ycedeHHUs CKa3bIBaeTCsl Ha
MOMEHTaX pacrpeaesieHus ?
180.B uem cocToUT METOI PaHIOMHU3AIIMHU TTAPAMETPOB paCIIpeieTICHHS?

181.1Tycth Xl, XZ,. X

pacmpesienieH st CIydaifHbIx BemuanH Yo, =min{X;,X,,..., X

- He3aBUCUMBIE ciy4yaiiHple BenuuuHbl. Haiinure QyHkunum
b Y e = max{ Xy, X,,..., X, }.

182.Kakyto cnyuyaiiHyl0 BeJIMYMHY Ha3blBalOT CTaHIAPTHOM CiydyallHOW BeTUYMHON?
Boruncnute ee MaTeMaTHUECKOE OKUAAHUE U AUCTIEPCHIO.

183.Kak onpenenstoT Moly, MelMaHy M KBaHTUJIb pacrpenenenus? YTo oHu XapaKkTepus3yroT?

184.JlaiiTe ompeneneHne acUMMETPHHM M DKCIECca pACIPENeICHUsT CIyJaiiHOW BEITMYMHBI.
Kakue cBoiicTBa OHM XapakTepu3yloT? BeluMciaure 5TH  mapameTpsl Uil  HOPMaJIbHOTO
pacrpeneneHusl.

185.Kak BnusieT n3MeHeHHe MapaMeTpoB HOPMAJIBHOI'O paclpenieneHuss Ha (GopMy KpuBOii
MJIOTHOCTH pachpeieseHus?

186.B yeM COCTOMT «IIpaBMJIO TpPEeX CHUIM» JUIsl HOPMAJIBHO paclpeleIeHHON cllydyaitHOU
BEJIMYMHBI? BhIUMCIINTE COOTBETCTBYIONIYIO BEPOSTHOCTb.

187.Chopmynupyiite HE0OXOAUMOE M JIOCTATOYHOE YCIOBUS HE3aBUCHUMOCTH CIy4alHBIX
BennurH. Kak COOTHOCATCS MOHATHSA HE3aBUCHMOCTHU U HEKOPPEIMPOBAHHOCTH JBYX CIIy4alHBIX
BenuunH? [lpuBeaure nmpumep ciaydaHbIX BEJWYMH, JUISI KOTOPBIX HE3aBUCHMOCTh PaBHO3HAYHA
HEKOPPEIUPOBAHHOCTH, U IIPUMEP, KOTJ1a U3 HEKOPPETUPOBAHHOCTH HE CIIEyeT HE3aBUCUMOCTb.

188.Kakumu cBoiicTBamMM 00J1a1aeT KOBapHalus ABYX CIy4alHbIX BeMMYUH? JlOKaXKuTe 3TH
CBOMCTBA.

m

n
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189.I1epeunciure cBoiicTBa Kod(hduimenTa koppenauuud. YTo oO3HAYaeT IOJIOKUTEIbHAS
(oTpuuaTenbHAs) KOppeNmsAUMs CciaydaiiHbIX BenmuuuH? JlaliTe TpaduyuecKyro HILTIOCTPALUIO
KOPPEISIUH JBYX CIyYaiHbIX BEJIMYHH.

190.Kak cBsi3aHbI MaTpHIIBl KOBAPHUAIIMH M KOPPEJISIMHU JIBYX CiIydaiiHbIX BennuuH? [Tomyaunte
3TO COOTHOILCHHUE.

191. /TaiiTe onpeneneHue XapakTepUCTUIECKOH (DYHKIIUH U TIEPEUHCIINTE €€ CBOWCTBA.

192.TTokaxwure, 4TO B CIlydae JIMHEHHOTO MPeoOpa3oBaHmsl IBYMEPHOTO BEKTOpa & MO 3aKOHY

N = A&+ b c HeBbIpOKIEHHOM MaTpuLiell A IOTHOCTH fn pacIpeiesieHus: BEKTOpa 1) BbIpa)kaeTcs

4yepe3 IIOTHOCTh fg pacrpe/eseH st BEKTopa Mo 3aKOHY

f.[A T (y-b
f,(y)= |dt(A)| LA -(y—b)]

193.0nummuTe moApoOHO MPOLEAYPY 3aMEHBI IEPEMEHHBIX MPU MPEeoOPa30BaHUM JTBOWHOTO
MHTETpaja B IOBTOPHBIN U yKaKUTE rpadpuueck 00JIaCTH HHTETPUPOBAHUS IIPU BEIYUCIICHUH 3aKOHA
pacripe/ielieHus: a) CyMMBI JIBYX CIYYailHbIX BEJIHYHH & M 1| C 3aJaHHOM COBMECTHOM IIIOTHOCTBIO
f(X,Y); 6) pasnoctu & u M; B) npoussenenus & u 1 ; ) YACTHOTO OT JeNeHUs & Ha 1.
194. KakoBa nporeaypa npoBeIeHUs U YCIOBUS MPOBEACHUS AUCIIEPCUOHHOTO aHaIN3a dKCIIe-
PUMEHTANBHBIX JaHHBIX?
195. Onummre npoueaypy MpOBEPKH THIIOTE3BI O BUAE PYHKIUHU IIOTHOCTH paclpeieieHus
Ha OCHOBe Kputepus coryacus [Tupcona.
196. Kak BBITIONHSCTCS HHTEPBAIbHAS OIICHKA (DYHKIIMK pactpeeneHus mo kpurepuro Komamo-
roposa?
197. CdopmynupyiiTe MOCTAaHOBKY 3314l O MHOXXECTBEHHOW KOPPEISAIIUN U perpeccuu. YKa-
JKUTE 3aKOHBI paclpeieNieHusl CTaTUCTUK A7l K09 (PHUIIMEHTOB ypaBHEHUS PETPECCUU U KO-
3 PUIHEHTOB KOPPEIISAIHIH.
198. IlIposemure BhrMcIeHHE KOAPOUIIMEHTOB TUHEHHON PETPECCHH B IBYMEPHOM CITy4ae METOAOM
HauMEHBLIHX KBaApaToB. [loirydnTe cucteMy HOpMAIBHBIX YPABHEHUI Y HAWJUTE €€ pEelLCHNE.
199. KakoBa nporenypa MpoBepKH aJeKBaTHOCTH YPaBHEHHsI perpeccuu?
200. Hcmomb3yst COOTBETCTBYIOIIME BCTpoeHHOM (yHkiuel makeroB Excel (Mathcad), mosy-

yute ipu N = 2 marpuny |, ucnonssyemyro npu pemenuy 3ana4 GopManTu3alum CUCTEM.

3amaHus 11 CAaMOCTOSATEILHON PadoThl (MPAKTHKYMA)

Bapuanr 1

1. Ha ckiag Ky3HEUHONPECCOBOIO LieXa IMOCTYNAT CIUTKHU AJIs TOKOBOK C TPEX METaJIypru-
YecKuX 3aB0JI0B. B cMeHy nocTymnaet ¢ nepBoro 3aBoja 60 ciutkos, co BToporo 10 u ¢ tpetsero 30.
KadecTBO CIMTKOB KOHTPONUPYIOT B (pusnko-xuMudeckoit madopatopun (OGXJI) mo xummueckomy
cocraBy. Ilepssrii 3aBoj moctapisier 90 % KadyecTBEHHBIX CIMTKOB, BTOpOi - 92 %, Tpernii - 85 %.
OnpenenuTs BEpOITHOCTh BEIOOpA KAUECTBEHHOT'O CIIUTKA, €CITU MPOAYKIUS TPeX MOCTABIIMKOB CMe-
IIMBAETCH.

2. B maptumu, conepxaeit 100 uzaenuii, cpean KoTopeix uMeetcs 15 nedexTHbIX, BBIOpaHHBIX
Haynauy 10 m3penuii ayig NpoBEpKU MX KadecTBa. [locTpouTs 3aKOH pacrpenesieHus! BEpOSTHOCTH
P(X =Kk) Toro, uto B BEIGOpKe conmepxkutcs poBHO K nedextnex m3menmii. Haiitn MaTematide-

CKO€ O’KHMJIaHHME U TUCIIEPCHUIo uucia neexTHbIX aetaneit. Haittu mpousBoasnryro GyHKIIHIO U C €€
MOMOII[HI0 BHOBh HAUTH MaTEeMAaTUUYECKOE OXKHIaHUE U IUCTIEPCHUIO YUCIa NePEKTHBIX JAeTaei.
3. Ciyuaiinas BenuunHa & MMeeT INIOTHOCTh PacipeieIeHuUsI

p(x )_1“( D

WNubopmMaimoHHbIe TEXHOJIIOTUN B HAJI30PHO-WHCIIEKIIMOHHOM JIeSATENIbHOCTH

Hcn.: A.B. Maiictpyk
112098248

x* . exp(-ox), x>0, (ao,A)>0.



27

Ipu a=0,5 u A =n/2 naiitu ee Ppynxumto pacnpenenenns ['(X). Hoctpouts rpaduk
IJIOTHOCTH ¥ (DYHKIUM paclpeelicHus 1 HecKobkux 3Hadenuii N. IIpu N =4 maiitu xapaxre-
puctudeckyto GpyHkiuto. [IpoBepuTh NpaBUILHOCTS PE3yIbTATa, UCHOIB3YS (OPMYITY OOpaIieHus u
BBIUKCJISIS TNIOTHOCTH PAcIpeieieHHs 110 HalIEHHOM XapaKTepUCTHUECKON (PYHKIIUH.

4. He3aBucHMBIe CITydailHbIe BEJIMYMHBL & ¥ 1) paclpeieeHbl paBHOMEPHO Ha HHTepBaiax [0,

2] u [0, 3] coorBeTcTBenHO. Haiitn 3aKoH pacrpenenenus ciydaiinoi senmunnbl C = &+ 1. Io-
CTpOUTH rpadUKH IIOTHOCTEH Cityuaiinbix Bemuuud C, & U 7). BelUnCIMTL MATEMATHYECKOE OKHIA-

HUE M JTUCTIEPCHIO CITydaiiHOl BenmunHbl ( , 10 HAHIEHHOI IIIOTHOCTH, a TAKIKE, CIIOJb3Ys IEPBHIE
MOMEHTHL, & H 1.
Bapuant 2

1. BeposATHOCTB TOTO, YTO IPU OJHOM M3MEPEHHU HEKOTOPOH (U3NUECKOM BEIMYHUHBI Oy/eT
JIoIyleHa ouMOKa, MPEBbIIAONIAs 33JaHHYI0 TOYHOCTb, paBHa 0,4. [Ipon3BeneHsl Tpu He3aBUCH-
MBIX U3MepeHus. HaliTu BepoATHOCTb TOTO, UTO TOJIBKO B OJJHOM M3 HUX JOIYIIEHHAs OLIMOKa Ipe-
BBICUT 3a/IaHHYIO TOYHOCTb.

2. Jlns OMHOMMANBHOIO PAaCHpENeNeHs] HAUTH MaTEeMaTU4ECKOE OXKHUIAHUE U AUCIEPCUIO.
Bbruucnuth npou3BoILyt0 GYyHKIMIO U 3aT€M 110 MPoU3BosIIel (QyHKIIMM BHOBb HAlTH MaTema-
THYECKOe OXKUAaHue u aucnepcuto. Iloctpouts rpaduku s psaa pacupeneneHus 1 GyHKIUH pac-
npezeneHus Ui BBIOpaHHBIX 3HAUCHUH TapaMeTPOB.

3. Ilycts ciy4aiiHasi BenWYHHA & HMMEET INIOTHOCTh PACIIPE/ICIICHUS

p(x)=%-exp(—|x|>.

Tpebyercs HaliTu ee QYHKUHUIO pacnpeAeaeHNs, IOCTPOUTh IpadUKH INIOTHOCTU U (QYHKLIIHUU
pacnpenenenus. HaliTi o mioTHOCTH pacnipeieNieHus €€ XapaKTepUCTUYECKYI0 (PyHKIMIO. Brruuc-
itk Matemarndeckoe oxupanne ME, u mucniepenro DE ; v cpaBHUTB 9TH pe3yibTaThl ¢ IPSIMBIM
BBIYUCIICHHEM I10 IUIOTHOCTH.

4. HezaBucumble citydaiinbie Bemuunbbl & u 1 3agansl npu X >0 u Y > 0 ceonmu mnorwo-
CTAMH:

p(x) =exp(=x); p(y)=0,5-exp(-0,5-y).
HaiiTi 3aKOH pacrpeelenus cydaiinol Benuuunsl C = % . [locTpouTh rpauku MIOTHO-

cTer u q)YHKI_II/Iﬁ pacnpeaciicHud CHy‘l&ﬁHHX BCIINYHH g, T] 341 C_’ . BEIUHCIUTE MaTeMaTHYECKOE 0KH-

JTaHWE U JUCIEPCUIO CIIYYaHOW BETUYMHBI C_, , IO HAICHHOM TJIOTHOCTH, @ TaK¥K€, UCMOJIb3Ys COB-
MECTHYIO IUTOTHOCTD CITy9aifHbIX BEIHYUH, & 1 1).
Bapuanr 3

1. Tpu uccnenoBaresnsi HE3aBUCUMO JIPYT OT Jipyra MPOU3BOIAT U3MEPEHUs] HeKOTOpoi (puzuue-
CKOM BEIMYMHBL. BeposSTHOCTH TOrO, 4TO MEPBbII UCCIEeI0BaTeNb JOMYCTUT OIIMOKY IPU CUUTHIBAHUN
noka3zaHui mpubdopa, pasta 0,1. [lsst BTOporo u TpeTbero 3Ta BEpOSATHOCTh COOTBETCTBEHHO paBHa 0,15
u 0,2. HaiiTi BEpOSTHOCTH TOTO, UTO MIPU OJHOKPATHOM U3MEPEHHUHU XOTsI Obl OIMH U3 HCCieoBaTenen
JIOMYCTUT OIIUOKY.

2. Criyuaiinasi BenmuuuHa & SKCIEHTPHCHTETA U3TOTOBICHHBIX JE€TANEl XapaKTepu3yeTcs pac-
npeaesneHnemM Panes

2

—X
F(X)=1—-exp| — |, x>0.
(X) Pl o2

Haiitu pacnpenenenue mioTHOCTH BeposITHOCTH. [locTponTs rpaduky miI0THOCTU U QYHKIIUU
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pacripeniesieHus. BEraucnuTh Npou3BOIAILYIO (DYHKIHIO U [0 HEW HAalTH MaTeMaTHYeCKOe 0)KUJaHue
n pucnepcuto. CooCcTaBUTh 3T PE3YNBTAThl C IPSIMBIM BBIYMCIECHUEM I10 INIOTHOCTH pacIpenerne-
HUS.

3. CiyuaiiHple BeHYUHBL & U 1] UMEIOT aOCOIOTHO HEMIPEPHIBHOE PACIIPEICIICHHE C IOTHO-
cTbto BepoaATHOCTH (C - HOPMUPOBOUYHAs! KOHCTAHTA)

21-(x2 +1)(y? +1) |.

BrInonHuTs HOPMUPOBKY pacupeaeieHus. HailTu 4acTHble IJIOTHOCTU pacipeneieHus. Bol-
YUCITUTh MATEMATHIECKUE OKUIAHUS U auctiepcud & u 1. HailTi yciioBHbIE MIIOTHOCTH pacipe/ie-

p(x,y) =C-exp

JICHUsI ¥ TIOCTPOUTD KPUBBIE perpeccuu & HAa 1), U M Ha &.

4. Jlokasatk, 4TO €CJIM KaXKIas U3 HE3aBHCUMBIX CIIy4ailHbIX BEIMYHH & M &, PaBHOMEPHO

pacipeneneHa Ha HUHTEpBaJle [0, l] , TO CJTy4alHBIC BEIMYUHBI T); ¥ N,

n =+/—2In(§;) -cos(2nE,), m, =4/-2In(§;) -sin(2nE,)

SBJISIIOTCSI HE3aBUCUMBIMM M CTaHIAPTHBIMH, HOPMAJIbHO PAcCIpeesIeHHbIMU BEIMYMHAMU C
napamerpamu a=0, o=1.
Bapuant 4
1. MHOrokpaTHO U3MEPSAIOT HEKOTOPYIO (PU3HUECKYIO BETUYUHY. BeposTHOCTH TOro, 4To MpH
CUMTBIBAHUU [TOKa3aHUH nMpubdopa JonyiieHa omnoka, pasHa P . HaiiTu HanmeHblee 4ucio usmepe-

HUIA, KOTOPOE HEOOXOAMMO HPOU3BECTH, YTOOBI C BEPOATHOCTHIO P > O MOKXHO OBIIO 0KHIATH, YTO
XOTs1 OB OJIUH PE3yIbTAT U3MEPEHHIT OKAKETCS HEBEPHBIM.

2. Tlpoexums X paamyca-BeKTOpa CIydYaiHOI TOUKM OKPYKHOCTH pamuyca R ma muamerp

uMeeT (pyHKIHMIO pacupejeneHus Bua (3akoH apkeunyca, —R < X < R)
F(x) = 1 —larcsin X
2 =« R

Haittn miotHocTs pacnpenesenns P(X). BoucIuTh MaTeMaTHYECKOE OKUIAHKE M IUCTIED-
cuio BenuuuHbl X . OnpeenuTh Npou3BoANIyr0 GYHKIMIO U, pasiaras ee B psaa Teiinopa, BHOBb
HalTH MaTeMaTUYECKOe OKUIaHKe U aucnepcuto. [loctpouts rpadguxu miotHoctd P(X) u GpyHKIMM
pacnpenenenns F(X).

3. Ipexnnonaras, uto & u &, - HE3aBUCUMbIE, OAMHAKOBO PACIIPE/IEICHHbIC 10 SKCIIOHEHI-
aTBHOMY 3aKOHY C TAPAMETPOM A, CITydaifHble BENTUUMHBI H

n, =min(&;, &), M, =max(§;, &),

BBIYHCIIMTH MATPHILy KOBaphaluii 1) ¥ 1),, a Takke KodPGUUMEHT KOPPEIALMH 1 HOPMUPO-
BAaHHYIO KOPPEIAIHOHHYI0 MaTpuily. HaiiTH ycjOBHBIE MIIOTHOCTH paclpeleleHHs ¥ MOCTPOUTH
HAWITYULIYIO CPEAHEKBAAPATHYHYIO OLCHKY BETMYMHBI 1], 110 BEIMIHHE T); .

4. Tlyers & u &, - He3aBUCHMBIE CITyYaiiHbIE BEMUMHBI, K&K/t U3 KOTOPBIX UMEET CTaH-
JapTHOE HOpMasibHOE pachpeenenue. HaiiTi 3akoH pacrpesieeHust BEpOATHOCTHU CITydaitHoil Besu-

26,5

YUHBI 1= .
2 2
& +5&;
Bapuanr S
1. lns 3amanHOr0 Habopa HKCIEPUMEHTAIBHBIX JaHHBIX TPOBECTH ABYX(AKTOPHBIA JUCTIEP-

CHOHHBIN aHAJIN3.
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2. Jlnst mpUBEACHHBIX AKCIIEPUMEHTANIBHBIX JaHHBIX MPOBEPHUTH TUIIOTE3Y O IUIOTHOCTH pac-
TpejiesieHus 1o Kputepuro IlupcoHa.
3. st 3a0aHHOM COBOKYIIHOCTH SKCIIepUMeHTanbHbIX 3HadeHuil X, Y U Z HaliTu ypaBHeHHUE

JMHEWHOU Perpeccuu, BEIYUCIUTE KO (OUIIMEHTHI KOPPETSIUH U TPOBEPUTH aIeKBATHOCTh YpaBHE-
Hus 1o kputeputo @umiepa. [IpoBecTu rpaduueckuii aHanu3 OCTaTKOB.

4. TTocTpouTh TUIaH HOJTHOTO (PAKTOPHOT'O HIKCIIEPUMEHTA 23, IIOCTPOUTD JIOBEPUTEIIbHBIE UH-
TepBajIbl A1 KO3(G(UIMEHTOB MOJIEIH U OLEHUTh a/IeKBaTHOCTh MOJIEIIH.
Bapuanr 6
1. JInst 3aaHHOrO Habopa JaHHBIX BBINOJIHUTH TPEX(aKTOPHBIN TUCIIEPCUOHHBIN aHAJIM3.
2. J1nst npuBEACHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX TOCTPOUTH OLICHKY (DYHKIIMH pacupezene-
Hus 110 kputeputo Konmoroposa.
3. Ha ocHOBe 3a1aHHbBIX SKCrepuMeHTanbHbIX JaHHbX X, Y U Z yCTaHOBUTH ONTHMAIbHBIN

Bug 3aBucuMoctd Z OT X, Y , BBIIOJIHSAS PErPECCHUIO TTOJMHOMOM BTOPOTO HOPSIKA.

4. Ha ocnoge miana bokca - beHkrHa ocTpouTh Tpex(HhakTOpHYIO0 MOJENb BTOPOTO MOPSIKA U
HalTH ONTUMAJIbHBIE YCIIOBUS dKcIIepuMeHTa. 11o pesynpraTam omnbiTa Ha HYJI€BOM YPOBHE OLICHUTH
JICTIEPCHIO TIeNIEBOM (PYHKIIMH U TOCTPOUTH JOBEPUTEIbHBIC HHTEPBAIBI U1 KOI()(OUITUESHTOB MO-
JEJIN.

3aganus 1J151 CAMOCTOATEIbHON padoThI

1. KakoBa npoueaypa npoBeJeHUs U YCIOBHUS IPOBEACHUS JUCIEPCUOHHOIO aHAIN3a dKCIle-
PUMEHTAIBHBIX JAHHBIX?

2. OnumuTe nMpoueaypy MPOBEPKU THITOTE3BI O BU/E (PYHKIUH TNIOTHOCTH paclpeaeieHus Ha
OCHOBe Kputepus coriacus [Iupcona.

3. Kax BeInonHsieTcs MHTEpBaibHasi OlleHKa (PYHKLNUU pacupeeneHus no kpureputo Koimoro-
poBa?

4. ChopmynupyiiTe TOCTAHOBKY 33JIa4l O MHOKECTBEHHOUW KOPPEISAIIUU U perpeccur. YKa-
YKHUTE 3aKOHBI paclpeieIeHus] CTATUCTUK A7 KO3()(DULIUMEHTOB ypaBHEHUS PErpeccuy U Ko hUIm-
€HTOB KOPPEJSALUH.

5. IIpoBeaute BoIYMCIIEHNE KO HUIIMEHTOB JIMHEHHOMN perpeccuy B JByMEPHOM CIy4ae METO-
JIOM HauMEHBIIMX KBaJpaToB. [loayunTe cucteMy HOpMalbHBIX YpaBHEHUI U HalJIUTE €€ peLIeHHeE.

6. KakoBa npoueaypa NpoBepKH aJeKBATHOCTH YPaBHEHHUS PErPECCUn?

7. B 4eM cocTOMT mpolieypa aHajIn3a OCTaTKOB M JUIsl Y€r0 OHA UCIIOJIb3YeTCs?

8. KakoBbl OCHOBHBIE THITBI (haKTOPHBIX IKcHepuMeHToB? [IpuBenuTe ux Kiaccu(pukanuo 1
YKa)KUTE OCHOBHBIE OCOOEHHOCTH.

9. B yeM cocTOUT IIIaHUPOBAHKE MOJHOTO (haKTOPHOTO HKcHepuMenTa? KakoBsl ero npeumy-
II€CTBA U HEJOCTaTKU?

10. KakoBa npoueaypa miaHUPOBAaHUS U MIPOBEACHUS IPOOHOT0 (haKTOPHOIO SKCIEpUMEHTa?
B uewm ero npenmyiiecTBa N0 CPaBHEHUIO C MOJTHBIM (PaKTOPHBIM 3KCIEPUMEHTOM?

11. B xakux ycinoBHSX MOXHO MCIOJIB30BaTh LEHTPAIbHBIA OPTOTOHAIBHBIN IUIAH DKCIEPHU-
MeHTa? B ueM ero npeumyiiecTBa U HEJOCTaTKU?

12. B ueM cOCTOMT METOA KpyTOro BOoCX0xk1eHus bokca - Yuncona?

13. Kaxk BbImomnHsieTcst 00paboTKa B paMKax HEKOMITO3UIIMOHHOTO Tu1aHa bokca - Yuncona?

14. Vcnone3ys COOTBETCTBYIOIIME BCTpOeHHOH (yHKimel makeroB Excel (Mathcad), momy-
unte npu N = 2 marpuny |, ucnons3yemyro npu penennu 3a1a4 GopManu3aliu CIOKHBIX CHCTEM.

7. ®oHJ OLEHOYHBIX CPEICTB
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7.1. MeToabl KOHTPOJISI U OLIEHUBAHUSA Pe3yJbTATOB 00y4eHUsA

Jlo naTel mpoBeaeHUS MPOMEKYTOYHOM aTTECTAIlMK CTYIEHT AOKEH BBIIIOJHUTH BCE PaOOTHI,
pelyCMOTPEHHbIE HACTOALIEH pabouel mporpaMMoii TUCUUIUIMHEL. [IlepeueHs 00s3aTeNbHBIX paboT

¥ opMa OTYETHOCTHU IPEACTABICHBI B TaOJIHIIE.

Hepequb 00s13aTeNIbHBIX pa60T, BBIITOJIHACMBIX B TCUCHHUEC CCMECTpPA IO AUCHUILINHE

Bun paboter

dopma OTYETHOCTH U TEKYIIETO KOHTPOJIS

KypcoBas pabota [IpencraBuTh KypcoBYI0 pabOTy MO BBIOpaHHON TeMe C OLIEHKOU
npenojaBaresis Mo pe3yjibTaTaM IPEICTaBICHUS KypcOBOUM paboThl B
dbopMe npe3eHTanuy U Ha OyMa>kKHOM HOCHUTEJIE.

TectupoBanmue Onenka mpernogaBarensi, €ClIH Pe3yJbTaT TECTUPOBAHUS MO IIKAJIE
coctasirsteT Ooiee 41 %.

7.3. Illkana u KpUTEPUH OLlEHMBAHUS Pe3yJILbTATOB 00yUYeHMsI

7.2.1. lllka/1a oueHNBaHUs KYPCOBOil padoThI

[IIxaa onieHnBaHus

Onucanue

O1ianyHo

BeinonHeHbl Bce TpeOOBaHUS K HAMUCAHHUIO U 3aIUTE
KypcoBoi paboThl: o0o3HaueHa mpobiemMa U 0OOCHOBaHA €&
aKTyaJbHOCTb, IPOBE/ICH aHAIIU3 PA3JIMYHBIX TOYCK 3PCHHS HA
paccMaTpuBacMyr0  HpoOJieMy M JIOTUYHO  HM3JIOKEHa
COOCTBEHHAasi MO3UIMsSA, CHOPMYITHPOBAHBI BBIBOABL, TEMa
pacKpbiTa IOJHOCTBIO, BBIAEPKAaH OO0BEM, COOIIOJCHBI
TpeOOBaHMsI K BHEIIHEMY O(GOPMIICHHUIO, JaHBl MPABUIIbHBIC
OTBCTHI HA JOMMOJIHUTCIIBHBIC BOITPOCHI.

Xopoltiio

OcHoBHBIE TpeOOBaHMA K KypcOBOM paboTe u ero
3alUTE BBINOJIHEHbI, HO MPU 3TOM JOIYIIEHbl HEIO04ETH. B
YaCTHOCTH, UMEIOTCS HETOYHOCTH B M3JIOKEHUM Marepuaa;
OTCYTCTBYET JIOTUYECKasl MOCJIEI0BATEIIbHOCTh B CYKICHUSIX;
He BbIJEpkKaH O00BEM pedepaTa; HMMEIOTCS YNYIIEHUS B
o opMIIEHNH; Ha JOMOJIHUTENbHBIE BOIIPOCHI IPU 3aIUTE JAHbI
HEIOJIHBIE OTBETHI.

Y 10BIETBOPUTEIBLHO

NmeroTcs cyliecTBeHHbIE OTCTYIUIEHUS OT TpeOOBaHUM
K KypcoBoi pabore. B uacTHOCTH, Tema oOcCBelleHa JHIIb
YaCTUYHO; JONYILIEHbl (paKTUYECKHE OLIMOKU B COJIEpXKaHUU
KypcoBOH pabOThl MM TNpU OTBETE HA JOMOJHUTEIbHBIE
BOIIPOCHI; BO BPEMS 3aAIIUTHI OTCYTCTBYET BBIBO/I.

HeynosnersopurensHo

Tema KypcoBoii pabOTHI HEe pacKpbITa, OOHApYKUBAETCS
CYIIECTBEHHOE HETOHUMAaHUE NPOOJIEMBI.

7.2.2. lllka/1a OneHUBAHUSA TeCTUPOBAHMA

PesyanaT TECTUPOBaAHUA OLUCHHUBACTCA 1O HpOHeHTHOﬁ 1IKaJIC OLICHKH.

Onenka KonnuecTBO npaBUIIbHBIX OTBETOB
OTJIMYHO ot 81% no 100%
XOpOUIO ot 61% 1o 80%
YIOBJIETBOPUTENBHO ot 41% no 60%
HEYJOBJIETBOPUTEIBHO 40% n MeHee NpaBUIbHBIX OTBETOB
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7.4. OueHo4HbIe CPeACTBA
7.3.1. Texkymmii KOHTPOJIb

®opMa NPOMEKYTOUHOM ATTECTALMM: IK3AMEH.

[IpomexyTouHas artectanus o0yJaromuxcs B GopMe sKk3aMeHa MPOBOAUTCS IO pe3ylibTaTaM
BBIMIOJTHEHHSI BCEX BHUIOB Y4eOHOIl palOoThI, MPEIyCMOTPEHHBIX Y4YeOHBIM IUIAHOM MO JaHHOMN
JTUCIUILIMHE (MOIYJIIO), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYILETO KOHTPOJISl YCIIEBAEMOCTH B
TeyeHue cemecTpa. OIeHKa CTENeHH TOCTHIKEHHS OOYy4aroUIMMHCS IUIAHUPYEMbBIX pPe3ylIbTaToOB
oOydeHus MO JUCHMIUIUHE (MOAYJII0) MPOBOAUTCSA IMPENOoJaBaTeseM, BEIYLIUM 3aHATUS I10
JTUCIUILIAHE (MOIYJII0) METOJIOM 3KCIEpTHOI olieHkH. [1o uToram mpoMexxyTOYHOM aTTecTaliu 1o
JTUCIUIIMHE (MOIYIIO) BBICTABIIAETCS OLIEHKA «OTIMYHOY, «XOPOIIOY, «yJOBIETBOPUTEILHOY» WU

«HEYOOBJICTBOPHUTCILHO.

K HpOMe)I(YTO‘{HOﬁ aTTeCTalluu OOITYCKAIOTCA TOJIBKO CTYACHTBI, BBIIIOJIHUBIIHNEC BCC BUIBI

yueOHOM paboThl, MpeayCMOTpEeHHble pabodeld MNporpaMMol MO JUCHUIUIMHE «YIIpaBlieHUE

pPUCKaMU, CHCTEMHBIH aHaIN3 U MOJEIMPOBaHKE» (IIPOLLIA TPOMEKYTOUHBIH KOHTPOJIb).

Ixana oueHuBaHUA

Onucanue

O1iangyHo

BrimonHeHsl Bce BUABI Y4eOHOH pabOThI, IPEIyCMOTPEH-
Hble y4eOHbIM TuIaHOM. CTyIEHT AEMOHCTPUPYET COOTBETCTBUE
3HaHUM, YMEHUH, HABBIKOB ITPUBEJCHHBIM B Ta0IUIIaX MOKa3aTe-
nel, onepupyeT NpuoOpEeTEHHBIMU 3HAHUSIMH, YMEHUSMH, HABbI-
KaMU, IPUMEHSET UX B CUTyallMsX OBBIIEHHOM CJIOXKHOCTHU. [Tpn
3TOM MOTYT OBITH JAOMYIIEHbI HE3HAYUTENIbHbBIE OMIMOKH, HETOY-
HOCTH, 3aTPyIHEHUS MPU AHATUTUYECKUX OIEPALUAX, IEPEHOCE
3HAaHUW U YMEHUH Ha HOBbIE, HECTAHJAAPTHBIE CUTYaLlH.

Xopomo

BrinonHensl Bce BHABI y4eOHOM pabOTHI, MPEeIyCMOTPEH-
Hble y4eOHBIM TUIaHOM CTYyIEHT NEMOHCTPUPYET COOTBETCTBUE
3HaHWH, YMEHUH, HABBIKOB TPUBEJCHHBIM B Ta0IUIIaX MOKa3aTe-
niel, onepupyeT NpuoOpEeTEHHBIMU 3HAHHUSIMH, YMEHUSMH, HABbI-
kamu. [Ipu 3TOM MOTYT OBITH JOMYIIEHBI OMIMOKH, HETOYHOCTH,
3aTPyAHEHUS NPU AHAIMTUYECKHUX OIepalusix, epeHoCce 3HaHUI
Y YMEHUH Ha HOBBIC, HECTAHAAPTHBIE CUTYAllUU, UCTIPABICHHBIC
MIpU TOBTOPHOM OTBETE.

y,Z[OBJ'IeTBOpI/ITGJ'IBHO

Brimonnensl Bce BUABI y4eOHOI pabOThI, IPEeIyCMOTPEH-
HbIE Y4€OHBIM M1aHOM. CTYJIEHT IEMOHCTPHUPYET HETIOITHOE COOT-
BETCTBUE 3HAHWMN, YMEHUH, HABBIKOB MPUBEJACHHBIM B TabIUIIaX
MOKa3aTeNel, MOMyCKAlOTCS 3HAYMTENIbHBIC OIIUOKH, MPOSBIIS-
€TCsl OTCYTCTBHE 3HAHMM, YMEHUI, HABBIKOB MO psANly MOKa3are-
neﬁ, CTYJIGHT HCIIBITBIBACT 3HAYUTCIIBHBIC Sany,HHeHI/Iﬂ HpI/I or1Ie-
pUPOBaHUU 3HAHUSIMU M YMEHUSIMHU MPU UX NEPEHOCE HAa HOBBIE
CUTYyaIHNH.

WNubopmMaimoHHbIe TEXHOJIIOTUN B HAJI30PHO-WHCIIEKIIMOHHOM JIeSATENIbHOCTH

Hcn.: A.B. Maiictpyk
112098248




32

HeynosnersopurensHo

He BbimonHeH oaumH wiu Oosiee BUAOB Y4eOHOW pabOTHI,

IIPEYCMOTPEHHBIX Y4eOHBIM IUIaHOM. CTYAEHT AEMOHCTPUPYET
HEIIOJIHOE COOTBETCTBUE 3HAHMM, YMEHUH, HABBIKOB IIPUBEICH-
HbIM B TaOiMIaX IOKa3zaTesed, IOIYCKArTCs 3HAuYUTEIbHbIC
OLIMOKH, MPOSIBIISIETCS. OTCYTCTBUE 3HAHUI, YMEHUI, HABBIKOB 110
psny MOKa3aTeseil, CTYACHT UCIIBITHIBACT 3HAUNTEIIBHBIE 3aTPY/-
HEHHUs IIPU OIIEPUPOBAHUU 3HAHUSAMM U YMEHUAMMU IIPU UX Iepe-
HOCE Ha HOBBIE CUTYal1H.

7.5. OueHOYHBbIE CpeaACTBA
7.3.1. Tekymunii KOHTPOJIb

(I)opMa HpOMe)l(yTO‘lHOﬁ aTTeCTAlluM: JK3aMCH.

[TpomesxyTounas arTectanus oOydaromuxcs B popMe sK3aMeHa IpOBOIUTCS 110 pe3yIbTaTaM
BBITIOJIHEHHUSI BCEX BUJOB YUEOHOH pPabOThI, MPEJyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JAaHHOH
JUCLUIUIMHE (MOIYJIIO), IPU 3TOM YUUTBIBAIOTCS PE3YIbTAThl TEKYLIErO KOHTPOJIS yCIIEBAEMOCTH B
TedeHue cemecTpa. OIeHKa CTENEeHW JOCTHXKEHHUS OOy4yaloUIMMUCS IUIAHUPYEMBIX DPE3yJIbTaToOB
o0ydeHus MO JUCUMILIMHE (MOAYJII0) MPOBOAUTCSA IMPENOJABATENIEM, BEIYLIUM 3aHATHUS 110
JUCLUIUINHE (MOIYJII0) METOJIOM 3KCIEpTHOM oleHKU. [1o uToram npomMexyTo4Hoi aTTecTaluu 1o
JUCLUIUIMHE (MOJAYJIO) BBICTABIIAETCS OLIEHKA OTIUYHO», «XOPOILIOY», «yIOBIETBOPUTEIBHO» WIN

«HCYOOBJICTBOPHUTCIBLHOY.

K npomMexyTouHOM aTTecTanuu JOIMYCKAarTCsA TOJIbKO CTYACHTHI, BBIIOJHHUBIIME BCE BHJIBI
y4eOHOI paboThI, MPEeTyCMOTPEHHBIE pabodeld MporpaMMoN IO AUCHUILUIMHE «YTIpaBJieHUE

pUCKaMU, CUCTEMHBII aHAJIU3 U MOJIEIUPOBAaHUE (MPOILLIN MPOMEKYTOUHBIA KOHTPOJIB).

[IIkana oueHNBaHUA

Onucanue

OTJIINYHO

Beinonnens! Bce BUBI yUeOHOH paboThl, Mpe1yCMOTPEHHbBIE
yueOHbIM MIaHOM. CTYyIEHT JE€MOHCTPUPYET COOTBETCTBHE
3HAaHWW, YMEHUH, HABBIKOB IIPUBEACHHBIM B TaOIMIIax
nokaszaresei, omnepupyer MNpPUOOPETEeHHBIMU 3HAHUSMH,
YMEHMSIMHM, HaBbIKAMH, MpPUMEHSIET HX B CHUTYyalUsiX
MOBBIIIEHHON CIOXHOCTU. [Tpy 3TOM MOTyT OBITH JOMYIIEHbI
HE3HAYUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPYJHEHHS IpH
AQHAINTUYECKUX OIEpalMAX, IEPEHOCE 3HAaHUN U YMEHHH Ha
HOBBIE, HECTaHJAPTHBIE CUTYAIIUH.

Xopo1o

BrimonHeHs! Bce BUABI yueOHOW pabOThI, MPEeAYyCMOTPEHHBIE
yaeOHbpIM TuTaHOM CTYJIEHT JEMOHCTPUPYET COOTBETCTBHE
3HAaHWW, YMEHUH, HABBIKOB MPHUBEJACHHBIM B Ta0IHIIAaxX
MoKa3aTeNie, OmepupyeT MPUOOPETCHHBIMU 3HAHHUSIMHU,
YMEHHSIMH, HaBbIKaMu. [Ipu 3TOM MOTYT OBITH JOMYIIEHBI
OIHI/I6KI/I, HETOYHOCTHU, 3aTPYAHCHUSA IPH aHATUTUUCCKHUX
omepanusx, IMepeHoce 3HAaHMW U YMEHHM Ha HOBBIE,
HCCTAaHAAPTHBIC CUTYyallMHW, HUCHPABJICHHBIC IIPU ITOBTOPHOM
OTBETE.
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Y 10BIIETBOPUTEIILHO

Beimonnens! Bce BUIBI y4eOHOH paboThl, Mpe1yCMOTPEHHBIE
yueOHbIM IaHOM. CTYIEHT JAEMOHCTPUPYET HEIMOIHOE
COOTBETCTBUE 3HAHUM, YMEHMM, HAaBBIKOB IPUBEICHHBIM B
TabiMuax  mokazaTesed, JOMYCKAIOTCA  3HAUUTENbHbIC
OLIMOKH, TIPOSIBIISICTCSI OTCYTCTBUE 3HAHUHM, YMEHH, HABBIKOB
[0 pANy MOKa3aresnei, CTYJEHT UCHBITHIBAET 3HAUYUTEIbHBIE
3aTPyAHEHMS IPU ONIEPUPOBAHUM 3HAHUSMU U YMEHUSAMU IIPU
UX MEPEHOCE HAa HOBBIE CUTYalUU.

HeynosnerBopurensHo

He BemosHeH omuH wiau Oosiee BHJIOB y4eOHOH paboTHI,
MPEyCMOTPEHHBIX y4eOHBIM ILJIAHOM. CryneHt
JIEMOHCTPHUPYET HEIOJIHOE COOTBETCTBUE 3HAHWUW, YMEHUH,
HABBIKOB  TMPUBEJACHHBIM B  Ta0NMIAX  IOKa3aTeneH,
JIOTYCKAIOTCS ~ 3HAUUTEIbHBIE  OIIMOKH,  MPOSBISAETCS
OTCYTCTBME 3HAHUN, YMEHUM, HABBIKOB 110 PsIly IIOKa3aTeleH,
CTYJICHT UCHBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHUS MpHU
OTICPUPOBAHUY 3HAHUSIMU U YMECHUSMH IMPH MX MEPEHOCE HA
HOBBIE CUTYaIUU.
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