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1. Heap, 32124 ¥ IVIAHUPYEMbIE Pe3yJbTAaThbl 00yUYeHHS 0 JUCHUIIMHE

[lenbto OCBOEHUS AMCHUIUIMHBI «YTIpaBiIeHUE PUCKAMU, CHCTEMHBIM aHaIU3 U MOJEINPOBa-
HUE» SIBISETCS 03HAKOMJICHHE U M3yYCHHE MaruCTpaMu OCHOBHBIX MIPUHITUIIOB yTIpaBiieHus O6e3omnac-
HOCTBIO CJIO’KHBIX CHCTEM, METOJOB CUCTEMHOI'O aHAJIW3a U MOJEIUPOBAHMS OMACHBIX MPOLIECCOB,
MIPUHSITUS PEIICHUH HAa OCHOBE COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH.

JluciurimHa IpeICTaBIsIeT TEOPETHUECKYI0 OCHOBY 0a30BBIX 3HAHWN HEOOXOIMMBIX BBITTYCK-
HUKaM JUIsl pEHIeHHs TMPaKTUYECKUX BOIMPOCOB IO YIOpPaBIEHUIO B cdepe TEXHOTEHHOM
0€301acHOCTH.

3ajayaMy TUCUUILIMHBI SIBIISIFOTCS:

-U3y4€HUE MPUHILIMUIIOB U METOJOB IMPHUHATUS PELICHUN B yCIOBHUSIX PUCKA, U OpPraHHU3aLUU
ynpaBieHus 0€30MaCHOCTHI0 HA OCHOBE COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH;

-U3y4eHUEe METOJIOB CHCTEMHOr0 aHalli3a U MaTeMaTHYeCKOT0 MOJEIUPOBAaHUS OOBEKTOB U
IPOIIECCOB HCCIIEIOBAHUS, OLIEHKH TEXHHUKO-IKOHOMHUYECKOW H(PPEKTUBHOCTH MEPONPHUITHH,
HAIpPaBJIEHHBIX Ha MOBBIIIEHNE 0€30MaCHOCTH U SKOJIOTMYHOCTH MPOU3BOJACTBA, a TAKXKe 3aTpar Ha
JTUKBUJIAIUIO TIOCIEICTBUN aBapuil U KaTacTpod sl MPUHITUS YIKOHOMUYECKH 0OOCHOBAHHBIX Pe-
IICHUH;

-U3y4EHUE METOJOB ONTHMU3ALMU MPOU3BOJICTBEHHBIX TEXHOJIOTUH C LEIbI0 CHUKEHUS BO3-
NeNCTBYS HETaTUBHBIX (PAKTOPOB HA YEJIOBEKA U OKPYKAIOILYIO CPELy;

-M3y4eHHe OCOOCHHOCTEH pa3palbOoTKH, IIAHWPOBAHUS W pealiu3allii OpraHU3allMOHHO-TEX-
HUYECKUX MEpONpUITUN B o0nacTu obecrieueHus: 0€30MacHOCTU CIIOKHBIX CHUCTEM U IPOIECCOB,
Op- TaHM3allUM M BHEAPEHUS COBPEMEHHBIX CHUCTEM MEHEI)KMEHTAa TEXHOI'€HHOIO H
po(hecCHOHANBHOTO PUCKA HA MPEANPUATUSAX U B OpraHU3aIUIX.

Mertoauka mpenofaBaHus JUCHMIUIMHBI  «MH(pOpMalMOHHBIE TEXHOJOTHMH B  cdepe
0e30MacHOCTH» U peanu3alis KOMIETEHTHOTO IMOAX0/a B M3JIOKEHUHU U BOCHPHUITHHM MaTepuaia
NpeyCMaTpUBACT HCIOJIb30BAHUE CIEAYIOUIMX AKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEICHHS
IPYIIIOBBIX, NHANBUIyaJIbHBIX, Ay IUTOPHBIX U BHEAYIUTOPHBIX 3aHITHI:

- M3y4EHHUE TEOPETHUECKOr0 MaTepraia ¢ UCIOJIb30BaHUEM KOMIIBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOATEJIbHOE  M3yYEHHE  TEOPETUYECKOro  MaTepualia  JUCHUIUIMHBL  C
UCTOJNb30BaHUEM [nternet-pecypcoB, HH(GOPMAIMOHHBIX 0a3, METOAMYECKHX pPa3paboToK,
CHelHaTbHON yueOHOM U HayYHOU JIUTEepaTyphl;

- 3aKpeluieHHuEe TEOPETHUECKOro MaTepHaja B XOJI€ BBIIOJHEHUS MPOOIEMHO-OPUEHTHPO-
BAHHBIX, [IONCKOBBIX U TBOPUYECKHUX MTPAKTUYECKHUX 3a/IaHUM;

- HCIIOJIb30BAHHE WHTEPAKTHBHBIX (JOPM MPHU MPOBEICHUH 3aHATHI (CEMUHAPHI U JIEKIIUU B
JIMAJIOTOBOM pEXHUME, JUCKYCCHUU, IPOCMOTP BUIE0 MaTepUaIOB, CUTYallMOHHBII aHaJIU3 U MOJEININ-
pPOBaHME OMACHBIX MTPOLIECCOB U Jp.);

-00CY>KJICHHE U 3alIUTa BBITOJHEHHBIX CAMOCTOSTENBHBIX pa0oT M0 AUCIUILINHE,

— IIPOBEACHHE TEKYIIETO KOHTPOJIS.

OO6yuenne no aucuuiauHe «MHbOpMalMOHHBIE TEXHOJIOTUU B HAA30PHO-UHCIIEKIIMOHHON

ACATCIIbHOCTHU) HAIIPABJICHO Ha Q)OpMHpOBaHI/Ie y 06yqa}omnxcx (G (591474:0)11175,€ KOMITCTEHIIUM:

Kon Kox n HauMeHOBaHHe HNHauKaTopbl 10CTHKEHUS
KOMIIeTeH MM KOMIIeTeH il KOMIIeTeH M
YK-1 YK-1. Cnocoben NYK-1.1. Aranuzupyer npoOJIeMHYIO CUTY-

OCYILIECTBJIATH KPUTHUYECKUH | allMio KaKk CUCTEMY, OCYILECTBIISET e€ Je-
aHaJIM3 MPOOIEMHBIX KOMIIO3UIMIO U OIIPENEIISET CBSI3U MEXKIY €€
CUTyalluil Ha OCHOBE COCTaBJISAIOLIUMHU.
CUCTEMHOTI0 IIOAX04, NVYK-1.2. Onpenenser npoTUBOPEYUBOCTb U
BBIPaOATHIBATh npoOensl B MHGOpMAIMKM, HEOOXOIUMOU st
CTPATETHIO IEHCTBUN peleHust MPoOJIEMHON CUTYaIlH, a TaKKe




KPUTUYECKH OIEHUBACT PEJIECBAHTHOCTh UC-
MOJIb3YEeMBbIX ~ MH(OPMAIIMOHHBIX  HUCTOYHU-
KOB.

NYK-1.3. Pa3zpabatpiBaeT u copepKaTeabHO
apryMEHTUPYET CTPATETHIO PEIICHUS
poOJIEMHOI cUTYyaIli Ha OCHOBE
CHUCTEMHOTO U MEXAUCITUTUTMHAPHOTO
MOJIXOJIOB C YYE€TOM OILEHKU CYIIECTBYIOIINX
PHUCKOB U BO3MOKHOCTEH UX MUHUMHU3AIINH

2. MecTo IMCHUIUINHBI B CTPYKTYype 00pa3oBaTeibHOM MPOrpaMMbl

Jucuumimnza «YmpaBieHUE pUCKaMH, CUCTEMHBIM aHAW3 U MOJEIMPOBAHUE» OTHOCUTCS K
4acTH, GOPMHUPYEMON YJaCTHUKAMH 00pa30BaTEIbHBIX OTHOIIEHWH U OCBAaUBAETCS BO 2 CEMECTE.
Huctunmaa  «MHbopmanmonHsle  TexHOJOTMH B cdepe 0e30macHOCTH» CBsi3aHa CO

cinenyromumu  guctumuiniamMu - OOIl:  «Marematnyeckue MeTOApl B TEOPUM HAJIEKHOCTH U
0e30macHOCTH» «YTIpaBJICHUE PUCKAMH, CHCTEMHBI aHAIU3 W MOICITUPOBAHHE», «IDKCHEPTH3A
6e3omacHOCTH»», «MeTOo/Ibl TOBBIIICHUS 0€30IacCHOCTH TPOU3BOJACTBAY, «YTPaBICHHUE OXPAaHOM
TpyJa B OPraHu3aLuNy.

3. CTpykTypa u coaep:kaHue JUCHUILITHHbI
OO6mmast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 5 3aueTHBIX enuHull — 180 vacos.

3.1 Buasbl y4eOHoii padoThl U TPYI0€MKOCTh

Ne Bu vae6Hoii pat KoauuecTBo Cemectp
n/n y PADOTHI 4aCOB 2
1 | AyauTopHble 3aHATHS 54 54
B ToM yncie:
1.1 | Jlekiumn 18 18
1.2 | CemuHapckue/pakTHYeCKUe 3aHITHS 36 36
2 | CamocTosiTe/ibHasi padoTa 90 90

3 | IlpoMexyTouyHasi aTrecTauus
3auet/aud.3a4eT/IK3aMeH 3K3aMeH 3K3aMEH
Hroro 144 144




3.2 TemaTn4yecKuil MJIAH N3yYeHUs JUCITUTLIUHbBI

Pa3jgenapl/TeMbl JUCHUILINHDI

TpynoemkocTh, 4ac

Bcero

AynuTopHas padora

Jlexmn
[TpakTrueckue
3aHATUSL
JlaGopaTopHbie
3aHSATH

CamocrosTenbHas
pabota

Paznen 1. OOmias xapakTepucTuka 3a- 1au
nH(pOpPMAITMOHHOTO 00eCIIeueHNs MPOIIECCOB
MIPUHATHUS PELICHUH C IIPU- MEHEHHUEM
MaTeMaTHdecknx naketoB Excel m Mathcad,
CUCTEM TOJIEPKKH

MPUHSITHS YIPABIEHYECKUX PEIICHUN
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1.1

Tema 1. OOmas xapakTepucTuka 3aaad
MH(POPMAITMOHHOTO OOECIeYeHUs] MpPO- I1EeCCOB
NIPUHATUSA ~ PELIEHHMH ¢ NPHUMEHE-  HUEM
MaTeMaTuieckux rnakero Excel u

Mathcad

1.2

Tema 1.2. OcHOBHBIE IPUEMBI IPAKTHYE-
ckoil pabotsl B cpese Excel

1.3

Tema 1.3. OcHOBHBIE IPUEMBI IPAKTHYE-
cKkoil pabotsl B cpene Mathcad

1.4

Bsaumoneiicteue Excel u  Mathcad ¢
JPYTUMU IIPOrpaMMaMHU

Pa3nen 2. UucnieHHble METO/IbI pELICHHUS
IPUKJIAJHBIX 33a4 HAaJEKHOCTU U 0e3-
OIIACHOCTH CJIOYKHBIX CHCTEM C UCIIOJIb- 30BaHUEM
nakeToB Excel, Mathcad

37

25

2.1

Tema 2.1. MareMaTH4YeCKHE METOJLI B
TEOPUH HAJIEKHOCTH B 0€30MaCHOCTH

22

Tema 2.2. MeToapl BBIYUCIHUTEILHON

MaTeMaTuku ¢ ucnoib3oBanueM Excel
(Mathcad)

23

Tema 2.3. HuddepennmpoBanne "
UHTErpHUpPOBAHHE. YucnenHoe
WHTETPHUPOBaHUE OOBIKHOBEHHBIX

i depeHnanbHbIX YpaBHEHHN

24

Tema 2.4. UucneHHblE METO/ABI PELIECHUS CUCTEM
JIMHEWHBIX U HEJIMHEWHBIX YpaB-
HEHUI

Paznen 3. BepoATHOCTHO — CTaTUCTUUECKUE METOIbI
coopa, o0OpabOTKM M aHaM3a WHGOPMAIIMOHHBIX
MIPU3HAKOB OMACHOCTH TpH (POPMHUPOBAHUHU Oa3bI
JAHHBIX ~ CHCTEM  MOJJIEPXKKH  YIPABISIOMINX
peleHuit ¢

3IEMEHTAMU MCKYCCTBEHHOTO MHTEIUIEKTa

43

25

3.1

Tema 3.1. Beluncienus, cBSI3aHHBIC C




OCHOBHBIMHU BEPOSITHOCTHBIMHA
pacrpeaeneHUsIMH
3.2 | Tema 3.2. CTaTUCTHYECKHE METOJbI OOpPaOOTKH 2 2

9KCIIEPUMEHTAIBHBIX JAHHBIX C HCIIOJb30BAHHEM
makeToB Excel,

Mathcad

3.3 | Tema 3.3. IlpoBepka napaMeTpu4ecKux 2 2
TUIIOTE3

34 | Tema3.4. JlucnepCMOHHBINA, KOPPEIALIMOHHBIN U 2 2

PErpECCUOHHBIN aHAIU3

3.5 | Tema 3.5. BpeMeHHBIE psizibl 2
4 Pazmen 4. Pemenus npukiagHex  3amad | 39 4 10 25
OIITUMU3ALIMHU MporpaMm obecreyeHust

6e3omacHOCTH O00BEKTOB (TIPOIIECCOB), BBIOOpA
(o0ocHOBaHUS) ONTUMATBHBIX  YIPABISIFOIINX
BO3JECHCTBUM MO MHUHHMMHU3AIMA PUCKA B CpEe
MS Excel,
Mathcad

4.1 | Tema 4.1. MaremaTuueckKkue MOIEIHA 3a- 2 2
a4y ONTUMH3AIIMA U UX OCHOBHBIE CBOM- CTBA

42 | Tema 4.2. MeToapl ONITUMH3AITINA 2 2
4.3 | Tema 4.3. IIporpaMmMupoBaHue B Cpefe 2
Excel u Mathcad. HWcnonbs3oBanue
MaKpOCOB
4.4 | Tema 4.4. IIporpammupoBanue B Excel 2
Ha si3pike VBA
45 | Tema 4.5. IlporpammupoBaHue B 2
Mathcad
Hroro | 144 18 36 90

3.3  ConepxaHue IMCUHHUIIMHBI

Paznen 1. O0masi xapakTepucTUKa 3a1a4 UHPOPMAMOHHOTO o0ecrneyeHus MPoIeccoB
NPUHATHSA PelleHHi ¢ MpUMeHeHHeM MaTeMaTH4yeckux naxkeros Excel u Mathcad, cucrem
MO/I- IeP:KKH NPUHATHS YIPABJICHYECKUX PelIeHH I

Tema 1.1. O0mas xapakTepucTHKa 3a1a4 MHGOPMALMOHHOTO o0ecreyeHNnsl PO ecCoB

NPUHATHS PellleHUi ¢ MPUMeHeHueM MaTeMaTudeckux nakeros Excel u Mathcad

WNudopmarmonnsle TexHonoruy. Pomib u Mecto HHQOpMaIMOHHBIX TEXHOJIOTUM MPH yIpaBlIeHUN
PHCKOM, CHCTEMHOM aHaJM3€ M MOJICIIMPOBAHUN CJOXHBIX CHCTEM (SIBIIEHMH, IIPOLIECCOB).
OcHoBHBIE XapakTepucTuku nakeroB Excel u Mathcad. Beruncienus u onepauuu ¢ npuMeHEHHEM
MaTeMaTH4e- CKOro rnakera NpHkiIagHbix mporpamMm Excel u Mathcad. Apudmerndeckue BeraucieHus
U OIpENEICHNE IMEPEMEHHOW M €€ 3HAueHWs. BpIuuClieHHMe 3HA4eHWH BBIPAKEHWM, COAEpIKalInX
nepeMeHHble. Ormpesie- JieHWEe W BBIYMCIICHHWE 3HaueHus (yHKkuuM B Touke. IlocTpoenue TabaMIIbI
3HaueHni ¢yHkuuu. Iloctpo- enue nexaprosa rpaduka ¢pynkuun. CoxpaHeHue paboyero JOKyMeHTa
B (hailjle Ha SNIEKTPOHHBIX HOCU- TelsiX MH(popmanuu. OTKpbITHE HOBOrO paboyero JOKyMEHTA.
Urenue pabodero JTokyMeHTa u3 ¢ailna Ha aucke. MeHro, maHelu MHCTPYMEHTOB, PEXXUM CIPaBKU.
Pemenne 3amay 3JeMEHTapHOM MaTeMaTHKH, IpeoOpa3oBaHUE aIreOpanyeckuX —BBIPAKEHUH.




Onpenenenue, MOCTpOeHWE TaOMUI] 3HauYeHWH © rpadu- KoB ¢GyHKIMA. CUMBOIBHOE pEIICHUE
YPaBHEHUU U CUCTEM.

Tema 1.2. OcHOBHBIE IpHEMBbI IPAKTHYECKOH padoThl B cpene Excel.

OOmast xapakTepucTHKa mporpamMmbl uIeKTpoHHBIX Tabmmi MS Office Excel. Kpartkoe
BBefeHue B Excel. OcHOBHBIE ayieMeHTHI paboudero uHrepdeiica. I'nmaBHoe MeHto. Hasnauenue
olepaiuil TJaBHOrO MEHIO0 HIporpaMMmbl 3JeKTpoHHbIX Tabiun Excel. CranpaprHas mnaHenb
uHCTpyMeHTOB. Ilanens umHCTpymMeHTOB ®opmarupoBanue. CTpoka BBOJA U PEIaKTUPOBAHUS
dbopmyi. Obnacte padodero nmcra. O6macte 3amay. OCHOBHBIE MPUEMBI paOOTHI C JIEKTPOHHOMN
tabmuuei. BBox u ¢opmartupoBaHue JaHHbIX. BBOJX uMcen M YMCIOBBIX MOCIENOBATEIBHOCTEH.
KonupoBanue u mnepeHoC MJaHHBIX slYeeK M pabouux JucToB. BBox, penakrupoBaHue Hu
KonupoBaHue ¢opmyn. PyHkuuu maccuBa OCHOBHbIE BHJBI JuarpamMMm B mporpamme Excel u
npueMbl ux nocTpoenus. Iloctpoenne rpadumka ¢(yHKIEM omHON mepemenHou. [locTpoeHue
rpadpuka (QYHKUMM JBYX IepeMeHHbIX. Peamuzanus B Excel wuTepaloHHBIX METOJOB.
Hcnons3oBanue makpocoB. [IporpammupoBanue B Excel Ha si3pike VBA. B3aumoneiicteue Excel ¢
JAPYTUMH [IPOrpaMMaMHU.

Tema 1.3. OcHOBHBIE IpHeMBbI NPAKTHYECKOIH padoThl B cpeae Mathcad

WuTtepodeiic monpzoBarens. [lanenn uncrpymentoB. OcHOBHI Bbruucienuit B Mathcad. Onepa-
TOPBI YMCICHHOTO M CUMBOJILHOTO BbIBOJIa. MaTeMaTHUeCKue BbIpa)KEHUsSI U BCTPOEHHbIE (DYHKIINH.
Ilepemennble u oneparop npucBauBaHus. OTHOBPEMEHHOE MPUCBANBAHNUE U BBIUMCIEHUE PE3YJIb-
taTa. OyHKIMK nosb30BaTens. OCHOBHBIE TUIBI JAHHBIX: JI€HCTBUTENbHbIE YMCIIA; KOMIUIEKCHBIE
YlCJIa; BCTPOCHHBIE KOHCTAHTBI; CTPOKOBBIE IEpeMEHHbIE. PaH)KMpOBaHHbBIE NEpEMEHHbIE U MaT-
punbl. PasmepHsle nepemeHHsle. BBox u penaktupoBanue Gpopmyil. DaeMeHThl nHTepgelica peaak-
Topa Gopmyn. BBox dopmyi. [lepememenne nuanii BBoa BHyTpU dopmyi. M3meHnenue dopmyt.
BcraBka oneparopa. Beinenenue yactu gopmyinel. Y aanenue gactu dpopmynsl. opmaTrpoBaHue
¢dopmyi. IIporpammupoBanue. [Ipuanun nporpammupoBanust B Mathcad. /loGaBienue cTpok mpo-
rpaMMHOro koza. JlokaneHoe npucBauBanue. Tumsl rpa¢ukoB. I'paguk JBYyX BEKTOPOB, (PYHKIMH.
[TocTpoeHne HECKOMBKUX PsIOB HaHHBIX. PopMmaTupoBanue rpadpukoB. TpexmepHsie rpaduku. OT-
Jajka U KoMMeHTupoBaHue nporpamm. CooOuieHus o0 ommuOkax. YTNpaBiieHHE BBIYMCICHUSMHU.
I'pa- ¢uueckue ¢aitnbl. 3ByKoBbIe (ailyibl. YHHBEpCATBHBIA MUMIIOPT AaHHBIX. MacTtep MMIIOpTa
nansbix. @ynknus READFILE.

Tema 1.4. Bzaumopeiictue Excel u Mathcad ¢ apyrumu nporpammamu

Beenenue B coBmecTHoe ucnons3oBanue Excel u apyrux nporpamm. Ilepenoc nndopmarmu
C MOMOIIBI0 KonupoBaHus U BctaBku. O6men nHpopmanueit mexay Excel u Word. KonupoBanue
unpopmanuu u3 Excel B Word. KonupoBanue tabnunst u3 Word B Excel. KonupoBanue nuarpamMm
Excel B Word. O6men undopmanueit mexay Excel m Mathcad KonupoBanue 3nauenwnii u3 Excel B
Mathcad. KomupoBanue maccuBa u3 Mathcad B Excel. Obmen undopmarueit mexnay Excel u
Inrerner. KomupoBanue tabnuunabix qaHHbix u3 HTML-ctpanun B Excel. Hcnonb3oBanue qaHHbIX
B (opmare Excel npu co3manum HTML-cTpanun. BcTpoeHHble M CBSI3aHHbIE OOBEKTHI.
Bcerpoennsie u cszannbie 00bekThl B Word u Excel. Mcnonb3oBanue komanapl CrienpanbHas
BCTaBKa... Jis BcTaBku auarpamm Excel B gokymentsl Word. BceraBka 3HaueHuil M3 sueex
anexkTpoHHor Tabymibl Excel B Tabmuiyy mokymenta Word ¢ momomipro koManbl CrienpanbHas
BCTaBKa... BcTpoeHHsble

cBs3aHHbIe 00heKTHI B Mathcad u Excel. BeraBka cBsizannoro oonwekra Excel B mokyment Mathcad.
Bremiane wuctouHukn JaHHBIX. Mcmonme3oBanwe B Excel TekcToBhIX (aiiiioB B KauecTBe
WMCTOYHUKOB JaHHBIX. Mcnons3oBanue (aiiyioB 06a3 JaHHBIX B Ka4eCTBE MCTOYHUKOB JIAHHBIX JUIS
Excel. Ucnonp3oBanue 31eKTpOHHBIX Tabnuil Excel B kauecTBe HCTOYHUKOB JIAHHBIX.

Paznen 2. UncsieHHbIe MeTO/IbI pellleHUs] MPUKJIAIHBIX 32124 YIPABJIeHUSI PUCKOM € HC-
nojb3oBaHueM nakeroB Excel, Mathcad
Tema 2.1. MaTtemaTu4ecKue METOAbI B TEOPUH HAJEKHOCTH M 0€30MMACHOCTH



Anrebpanyeckue BeraucieHus. Onepatopsl 1 GyHKIMU. ApudmeTrndeckue onepaTopbl. Boi-
YUCIUTENbHBIE oniepaTopkl. Jlornueckue oneparopsl. MaTpuunsie oneparopbsl. OnepaTtopbl BbIYHC-
nenus. Oynkuun. Anredbpandeckue npeodpazoBanus. O cocobax CHMBOJIBHBIX BbluncieHn. Cro-
COOBI pa3NOXKEeHUsI BBIPAKEHUI: pa3oKeHUEe ¢ TIOMOIIBI0 MEHIO; Pa3lIoKeHUe ¢ TIOMOIIBIO Orepa-
Topa —. OObenIUHEHHE BBIpAKEHUW. YTPOIIEHHWE BBIpAXECHUH. PasmokeHre Ha MHOXXHUTEIH.
Pazno- sxenue Ha 31eMeHTapHble GyHKUMU. Pa3nokeHue yncia Ha MpocThie unca. Pasnoxenue Ha
po- cThie apobu. Paznoxenue Ha HenpepbIBHBIC Apodu. Beruncinenne kodpPuiimeHToB moamHoOMa.
Ilo- siydeHME YNCIEHHOIO 3HAYEHUs BBIPAXEHMs. SIBHbIE BbIYMCICHUS. BbruncieHue psnoB u
npousBene- Hui. [logcTanoBka mepemMenHo. Beraucinenue npenena. O cnenuduke aHATUTHISCKUX
BbIUMCIie- HUU. AHanmutndeckoe aupdepenuuponBanue. Paznoxenue ¢ynkuumm B pan Teinopa.
WNuterpupoBa- Hue. OmnpeneneHHplid uHTErpasl. OnepaTop HMHTETpUpOBaHMs. BbeiOop anropurma
YUCJIEHHOr0 WHTe- rpupoBaHus. Heompenenenuelii uHTerpan. CHMBOJIBHOE HHTETPUPOBAHUE.
WuTerpupoBanue npu nomomu MeHro. HTerpansl ¢ 6eckoOHeUHbIMU TpenenaMu. Pacxonsiuecs
uHTerpansl. MHTerpan ¢ nepeMeHHbIM mnpexaenoM. Kpartuele uHTterpansl. Ilpumep: anumHa nyru
KpuBoil. MHTerpanmpHble Tmpe- o0pa3oBaHus (QYHKIMA. AHAIUTHYECKOE H  JUCKPETHOE
npeobOpasoBanue ®Dypre. IIpeobpasoBanne Dyppe KOMIUIEKCHBIX JaHHBIX. JIBymMepHoe
npeoOpazoBanne Dypre. IIpeobpazoBanme Jlarumaca. Z — mpeoOpa3oBanue. BeliBmer —
npeoOpa3oBanue. MaTeMaTHUECKUI MPaKTHUKYM C MCIIONIb30BaHueM na- ketoB Excel, Mathcad.

Tema 2.2. MeToabl BHIYMCJIUTEILHOH MaTeMaTUKH ¢ ucnoJib3oBanuem Excel (Mathcad)

Pemenne ypaBHenuit u cucrem. Berpoennbie yrunuthl Excel mms pemieHus ypaBHEHUMH.
Cucrembl ypaBHeHuid. Hancrpoiika ontuMusanuu U moucka pemeHui. [IpubnmkeHHbIe MeTOIbI
pellleHus] YpaBHEHUM M cucTeM. MeToj mosioBUHHOTO neneHus. Metoa xopa. Meron HerotoHa.
Pemiennie cuctem ypaBHeHui. BplunciieHWEe TPOWM3BOAHBIX W WHTErPAOB. BprunciieHue

MpOU3BOAHBIX. Boruncnenue wunrterpanon. JuddepennuanbHbie U HHTETpajbHBIE ypaBHEHUS.
OObikHOBeHHBIE U depeHanbable ypaBHeHHs. Cuctembl audQepeHnrnanbHbIX yYpaBHEHHUH.
WHTerpanbHble ypaBHEHUS.

ToyHOCTh BBIYUCIUTEIBHOIO H3KCIEpUMEeHTa. AmnmnpokcuMmanus (QyHkuuid. YucneHHble
METOAbI B cpefie MHPOPMALMOHHBIX TexHosorui. [TpubinkeHHble Yncia ¥ 4ucia C IUIaBarolei
toukod. Ilo- HsATHE morpemHocTtu. JleicTBUs Haj NpUOIMKEHHbIMU uuciamu. [lorpemnoctu
BbIUMCIEHUM. Jc- TOYHMKM TnOrpelmHocTed. YMeHblleHue mnorpemHoctedi. O pemeHun
KBaJpaTHOIrO ypaBHeHUs. YcroiunBocTb. KoppektHocTh. IlonsaTHE cXxonumocTu. HeycToiunBoCcTh
MmeTozoB. [lonsTre o npu- 6immxennn ¢yHkuuid. IloctaHoBka 3agaun. TouedHas anmnpoKCUMAIHsL.
HenpepriBHast anmpokcuma- 1usi. PaBHOMepHOe mnpulOnnkenue. BbruncieHne MHOTOWJIECHOB.
Vcnonb3oBanue psjioB. DieMeHTap- Hble (QyHKIuM. MHorouwieHsl YeOblmeBa. ParpoHanbHbIe
npubmkenus. Wurepnonuposanue. JIu- HeliHas M KBajpaTU4HAs MHTEPHOJSALUMU. MHOrowieH
Jlarpanxka. MuorowieH Hprotona. TouHocts Murepnonsuuun. CruaitHel. O npyrux ¢opmynax
untepnonsuud. dyHkuumu 1Byx nepeMeHHbIX. [loa- Oop smmnupuyeckux ¢opmyi. Xapakrep
ONBITHBIX JIaHHBIX. OMOMpuueckue @opmynsl. OmnpeneneHue MapamMeTpoB ASMIUPHUUYECKON
3aBUCUMOCTH. MeTox HaMMeHbIIMX  KBagpaToB. JIOKalbHOE CIVIA)KMBA- HHE  JIAHHBIX.
MaremaTHuecKuil MpakTUKYM C HCHoJb30BaHueM naketoB Excel, Mathcad.

Tema 2.3. JluddepeHunpoBaHue W HHTerpupoBanue. UucieHHOe HHTErpupoOBaHUE
00BIKHOBEHHBIX JH({depeHIHATbHBIX YPABHEHU I

Uucnennoe quddepeHnupoBanre. ANMPOKCUMAIUS MPOU3BOIHBIX. [TorpentHocTh yncieH-
Horo nuddepenupoBanus. Mcrnonp30BaHNe MHTEPIONAUMOHHBIX (opMy. MeTon HeomnpeaeaeH-
HBIX KO (GUIIMEHTOB. YIy4llleHne annpokcuMannu. YacTHble Mpou3BogHbIe. YNCIEHHOE HHTETPH-
poBanue. MeTonbl psiMOYroJibHUKOB U Tpaneuuii. Meron Cumrncona. Vcnonbs3oBanue CrijiailHOB.
[lorpemHOCT 4YMCIEHHOTO HWHTETPUPOBAaHUs. ANanTUBHBIE anropuTMbl. O Jpyrux MeETOHaX.
Oco6bie cmyuyan. Kpatneie maTerpansl. Meronq Monrte-Kapino. MaremaTuyeckuii MpakTUKyM C
HCIIOIL30Ba- HUeM nakeToB Excel, Mathcad.

YucieHHOe MHTErpUpOBaHHE OOBIKHOBEHHBIX AW (depeHInanbHbIX ypaBHEeHHH. OCHOBHBIE
no- Hatus. [ToctanoBka 3amayu. O Meromax pemenus. PasHocTHbie MeTobl. 3amada Komm. O6mme
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cBe- nenms. Meron Ditepa. Moaudukanmuu wmetoma Oinepa. Mertoasl  Pynre-Kyrra.
MHuoromarossle  Me- Toabl. lloBbllieHMe TOYHOCTM  pe3ynbTraroB. KpaeBble  3amadm.
[IpenBaputenpabie 3amedanus. MeTos cTpenbObl. MeTobl KOHEUHBIX pa3sHocTei. OnepannoHHOe
UCYHCIICHUE.

Tema 2.4. UncieHHbIe MeTOIbI PelIEHUs] CHCTEM JIMHENHBIX U HeJIMHEHHbIX YPABHEHU
OcHoBHbIe OHATHS. JIuHEelHbIEe cucTeMbl. O METOJaX pelIeHus: TMHEHHBIX cucteM. Jpyrue
3amaun TuHeHOM anreopsl. [Ipsmbie Metoasl. Meton [Maycca. Onpenenurens u 0OpaTHas MaTpuIa.
Meton nporonku. O npyrux npsiMbix MeToAax. MtepanmoHHble METOABI. Y TOUHEHNE PELLICHUS.
Me- ton npocrtoi urepaunu. Meton ["aycca-3eitaens. MaTeMaTtndyecKkuii TpakKTUKYM C
HCIOJIb30BaHUEM

maketoB Excel, Mathcad.

UuciieHHbIE METOJBI PEIICHUs CUCTEM HEIMHEHHBIX ypaBHeHUU. HennHelHbIE ypaBHEHUS.
VYpaBHEeHUsI C OJHUM HEHM3BECTHBIM. MeTon JeneHusi oTpeska momojaMm (Meron Oucekimu). Meton
xopa. Merog Helotona (meron kacarenpHbIX). Meron mnpoctoit ureparmu. O perieHuH
anreOpanueckux ypaB- HeHud. [leiictButenvHble KopHH. KowmruiekcHble KopHU. CHCTEMBI
HEJIMHEHHBIX ypaBHEHUH M METOJbl perieHuid. MeTton mpoctoit utepauu U Meron 3eizens. Merton
Hrprorona. Maremaruueckuii pakTHUKyM ¢ UCcToib30BaHueM makeToB Excel, Mathcad.

Paznen 3. BeposiTHOCTHO-CTAaTHCTHYECKHE MeTOAbI cOOpa, 00padoTKH M aHaIW3a
MH(POPMALMOHHBIX NPH3HAKOB ONACHOCTH NpH (OpMUPOBAHUM 0a3bl [JAHHBIX CHCTEM
MOJJAEPKKH YNPABJIAOLICH PelIeHUH ¢ 3JIeMEHTAMH HCKYCCTBEHHOI0 MHTE/JICKTA

Tema 3.1. Boruuciienusi, CBI3aHHbIE ¢ OCHOBHBIMH BE€POSITHOCTHBIMH pacipe/ie/IeHUSIMH

DJEeMEeHTbl TEOPUM BEPOATHOCTEW M MAaTeMaTH4YEeCKOW CTAaTUCTHUKUM B HAJIEKHOCTH U
6e3onacHo- cti. OCHOBHBIE NMOHATHUS U onpeaeneHus. Iloctpoenue rpaduka psjia pacupeaeneHus
JUCKPETHOH ciyyaiiHol BenuuuHbl. [locTpoenue rpaduka QyHKUMU pacnpenesneHus AUCKPETHOM
CIIy4alHOHM Be- JIMYMHBI. 3aKOHBI PacIpeleIeHHs CIydYallHbIX BEJIMYMH M UX cBoWcTBa. DyHKIUHU
pacupesnesieHds  CIy4allHbIX BEJIIMYMH W HMX YUCIOBBIE XapaKTepUCTUKH. JJuckpemubvie
pacnpeodenenua. Pacupenene- nue llyaccona. bunomuansHoe pacmpenaeneHue. Pacnpenenenue
bepuymmu.  OtpunartensHoe OMHO-  MuUalbHOE  pachpezeneHue. [ umnepreomerpuyeckoe
pacnipenenenue.  Henpepwignvie  pacnpedene-  nua.  PaBHOMepHOE  (TIPSIMOYTOJIBHOE)
pacnpezenenne. DKCIOHEHIMaIbHOE (TOKa3aTeNnbHOe) pac- mpezeneHue. [lamma-pacnpesnenenue.
Pacnipenenenne BeiiOynna - ['memenko. beta-pacmpenenenue. HopmanbHoe pacmpenencHue.
Jlorapudmuueckn HOpManbHOE (JIOTHOPMANIbHOE) pacmpeaenieHue. x2- pacnpenenenue [lupcona
(xu-kBazapat-pacnpenenenue). Pacrpenenenue Croronenra (t-pacnpenene- Hue). F-pacnpenenenue
Oumepa — CHenekopa. ['eHepupoBaHue ciayyailHbIX (TceBIOCIy4alHbIX) 4Yucel. OCHOBHbIE
noHsTus u onpeneneHus. Ilponenypa I'enepanus ciayuailHbix uncen. DYHKIMH, UCIOJIB3YEMBIE
IIPU TEHEPUPOBaHUM CilydailHbIX uncesl. Meronsl Monrte-Kapno ['enepanus mnces- mociaydaiHbIX
yucen. [lapameTpbl reHepaTopoB IICEBAOCIYYalHBIX 4YHCENl. ['eHepanus KOppenupo- BaHHBIX
BBIOOpPOK. MojiemMpoBaHue Ciyq9aifHOTo mporecca. Bctpoenubie GyHKIMM reHepauu Ciy- YalHbIX
qucesl. MareMaTU4eCcKUil IPaKTUKYM.

Tema 3.2. Crarucrnuyeckue MeToAbl 00pPadOTKH 3JKCIEPUMEHTAJIbHBIX JaHHBIX €
ucnojb3oBanueM nakeroB Excel, Mathcad

[lepBuynas 0OpaboTKa CTATHCTUYECKUX JAHHBIX (MHPOPMALMOHHO-TUATHOCTUYECKUX TPH-
3HaKoB onacHocTH). Cratuctuyeckue BelunciaeHus B cpeae Excel ' Mathcad. BenomoratenbHble
¢ynkuuun naketoB Excel m Mathcad, nucrnonp3yemsie mpu BEpOSTHOCTHBIX U CTATUCTHYECKHX pacye-
tax. @opmupoBaHue ciydaifHol BbIOOpKHU. [TopsakoBble cTaTUCTUKU U paHru. IlopsiikoBele cTaTh-
ctuku. [lonsatue o panrax. Cratuctuueckoe moaenupoanre. O030p BCTPOEHHBIX CPEACTB CTaTH-
CTHYECKOro aHanm3a JaHHbIX. Cratucthueckue mnpouenypsl Ilakera ananmsa. CratucThyeckue
¢byHkuun OubnMoTekH BCTpoeHHBIX GyHkumid Excel. YmopsmoueHne MaHHBIX HaOIIOJCHHUS.
['pynnu- poBka JaHHBIX HAOJIOJEHHUS HaJ HENPEPBIBHOW CIy4alHOW BETMUMHOMN: CIIOCOO PaBHBIX
MHTEpPBA- JIOB; CNOCOO paBHBIX YacTOT. ['pynmupoBKa JaHHBIX HAOJIOJEHUS HaJ JIUCKPETHOM
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CIIy4yallHOW Be- JTMYMHOW. DMIUPUUYECKUE 3aKOHBI paCTpeNesiCHHs. DMIuprdeckas (BhIOOpoYHas)
byHKUMsA ~ pacmpe-  JeNeHUs.  OMIOMpUuYecKas  (BBIOOpOYHAs) IUIOTHOCTh — BEPOSITHOCTH.
OMnuprdeckuii (BBIOOPOYHBIN) PAMl paclpeiesieHus. DMIUPHIEeCKUe (BBIOOPOYHBIC) UYHCIIOBBIC
xapakrepucTuku. CBoiicTBa BbIOO- POYHBIX YHUCIOBBIX XapaKTEPUCTHK. XapaKTEPUCTUKU
MOJIO’KEHHUS, pPacCeMBaHus, aCUMMETPUM M 3Kclecca. BriOopounble MOMeHTHL. CTaTucThUueckas
nporenypa OnucarenbHasi CTaTUCTHKA. BCTpo- eHHBbIE cTaTUCTHYECKUE (DYHKIMU, UCTIOIb3yeMbIe
MIPU BBIYMCIICHUN BHIOOPOUHBIX YHCIOBBIX XapakK- TEPUCTHUK.

Tema 3.3. [IpoBepka napamMmeTpru4yecKuX runores

IIpoBepka rumoressl 0 3aKOHE paclpeesIeHus CiaydalHOM BenuunHbl. Kpurepuu cormacus.
Kputepuit cornacust xu-xkBaapat IIupcona. Kputepuit cornacus Konmoropoa. [oBepurenbHbie
rpanubl s GyHKmn pacnpeneneHus. Kpurepuu cormacusi omera-kBaapar. Kpurepuit Kpamepa-
Muzeca-CmupnoBa. Kpurepuii Annepcona-/lapiuara. Moaudukanuy KpPUTEPUEB COTJIACHS
Konmoroposa, Kpamepa — Muszeca-CmupnoBa u Annepcona-lapnunra. Kpurepun W Illanupo-
Vunka. IIpoBepka omHOpomHOCTH: KpuTepui oaHopogHoctd H.B. CmwupHOBa; kputepuii
OJIHOPOJHOCTH AHJEpP- COHA; KpUTepuil oiHOpoAHOCTH %2 Ilupcona.

OOmme mnpuUHOUNB TPOBEPKH  CcTaTUCTHUeckux rumnore3. IIpoBepka rumore3 o
MaTeMaTUYECKUX OXuJaHusX. IIpoBepka Iumore3bl O 3HAUYEHUU MAaTEMATUYECKOTO OKUAAHMS
HOPMAaJIbHOW CJTy- YalHOW BEMYMHBI C M3BECTHOW aucriepcuer (0HOBBIOOPOUYHBIN Z-KpUTEPHUHA).
[TIpoBepka runoTe3bl 0 3HAUCHUU MAaTEMATHYECKOTIO 0KUAAHUS HOPMAJIbHOW CIIyYaliHOW BEJIMYHUHBI
C HEU3BECTHOW auc- mepcueit (0ZHOBBHIOOPOUHBIN t-KpuTepuii). [IpoBepka rumoTe3sl 0 3HAYEHUU
MaTEMaTHUYECKOI0 OKU- JAaHWUS CIy4yallHOW BEJIMYMHBI, MMEIOIIEH pachpeeseHue OJpliaHra u
MoKa3aTesbHOe pacnpeaenenue. [I[poBepka runoressbl 0 pa3HOCTH MaTEMAaTUYECKUX 0KUAAHUM IBYX
HE3aBUCHMBIX HOPMAJIBHBIX CITy- YaiHBIX BEIMYMH C MU3BECTHBIMU JUCIIEPCUSIMHU (IBYXBBIOOPOUHBIH
z-xkpurepuit). [Iponienypa JIByxBbl- 00pOUHBIi Z-TeCT 11 cpeaHuXx. [IpoBepka rumnoressl 0 pa3HOCTH
MaTEMaTHUECKUX OKUIAHUM JBYX HE3aBUCHMBIX HOPMAJBHBIX CIIyYallHBIX BEJIMYUH C PABHBIMU
HEU3BECTHBIMH JHUCIEpPCUsIMU (IBYX- BBIOOPOUHBIN t-KpUTepuil, paBHble aucnepcun). [Ipouemypa
JIByXBBIOOPOYHBIN t-TECT C OJWHAKO- BBIMHU JOucCHiepcusMH. [IpoBepka rumore3sl O Pa3HOCTH
MaT€MaTUYECKUX OXUJAHUN JBYX HE3aBHCH- MbIX HOPMAJIbHBIX CIIy4allHBIX BEJIMYUH C
pPa3NUYHBIMH ~ HEM3BECTHBIMH  JUCHEPCUSMH  (IBYXBBHIOOPOUHBIA  t-KpUTEpHUil, pa3IUYHBIC
mucnepcun). [Ipouenypa JIByxXBBIOOpOUHBIM t-TeCT € pa3nuuHbIMH aucnepcusmu. I[IpoBepka
TUIOTE3bl O PA3HOCTHM MAaTEMaTHYECKHX OXUAAHUW JBYX KOPPEIHMPOBAH- HBIX HOPMAaJbHBIX
CIIy4alHbIX ~BEJMYMH C HEU3BECTHBIMU JHUCHEPCUSIMH  (ABYXBBIOOPOUHBINH  t-KpUTEpPHIA,
conpspKeHHbIe napbl HaOmoaeHuii). [Iporeaypa IlapHbiii 1ByXBBHIOOPOUHBIN t-TECT IS Cpel- HUX.
[IpoBepka rumore3 o aucnepcusx. IIpoBepka rumore3pl 0 3HAYEHUM JUCHEPCUU HOPMAIbHOU
CllyyaliHOM BennuuHbl. [IpoBepka rumoressl 0 paBeHCTBE JUCIEPCHUM ABYX HE3aBHCUMBIX HOPMaJlb-
HbIX cinydaiHbiX BenuuuH (F-kpurtepuit). Ilponenypa JIByxBeiOopouHslii F-tect mis aucnepcwuid.
IIpoBepka runoTe3bl 0 PaBEHCTBE JUCIEPCUI ABYX KOPPEINPOBAHHBIX HOPMAJIbHBIX CITy4alHBIX Be-
nnuuH. [IpoBepka rumoressl 0 paBEHCTBE NUCIIEPCUN HECKOJIBKUX HE3aBHCUMBIX HOPMAJIbHBIX CITY-
YalHbBIX BEJINYMH.

Tema 3.4. IucniepcMOHHBIH, KOPPEJAUMOHHBIA ¥ PerpecCHOHHbIN aHAIN3

OnHo(akTOpHBIN TUCTIEPCUOHHBIN aHann3. MHoOKeCTBeHHbIe cpaBHEHUS. [IByxdakToOpHBII
JMCIIEPCUOHHBIN aHanu3 6€3 NOBTOPEHUH (aAIMTUBHAS MOJieNb). [IByX(aKTOpHBIN AUCTIEPCUOHHBIN
aHallM3 C TOBTOpPEHHMsIMH. MaTeMaTHuecKuid NpaKTHKYyM C UCHOJb30BaHUEM makeToB Excel,
Mathcad. Koppensiunonnsiii ananmus. OcHOBHBIE TOHSATHS W omnpeneneHus. [loctpoenue
KOPPEJSAIMOHHOTO MO ¥ KOPPENSIUOHHON TaOnauIbl. Beruncienne BHIOOPOUHBIX KOIPQUIeHTa
KOppeJSILIMY U KOppeIAMOHHBIX oTHOIEeHUN. [Ipouenyprsl KoBapuanusa u Koppemsannsa. @yHkuumy,
HCIIOJIb3yEMbIE B KOPpEIsIUMOHHOM  aHanu3e. IIpoBepka cTaTUCTUUECKMX THUIOTE3 O
KOppESILIMOHHON 3aBucuMocTU. [IpoBepka rumoressl 0 HEKOPPETUPOBAHHOCTH (HE3aBUCHUMOCTH)
JIBYX HOPMaJbHBIX CIy4ailHbIX BenuuuH. [IpoBepka THIOTE3bl O 3HAYeHUH KOA(DPUIMEHTA
KOppEJSIIMM  IBYX HOPMAJIBHBIX CIy4alHbIX BeJWYMH. lIpoBepka TIHMIOTE3bl O pPABEHCTBE
K03 (UIIMEHTOB KOPPEISAIUHU ABYX ABYMEPHBIX HOPMAIbHBIX COBOKYIMHOCTEH. [IpoBepka rumoresnt
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O paBEHCTBE HECKOJbKUX Ko3(pPuurentoB koppemsuuu. IIpoBepka rumoressl 006 OTCYTCTBUU
KOPPESLIMOHHON 3aBUCHUMOCTH MEXIy ABYMs CIy4alHbIMM BeaMuuMHaMu. [IpoBepka rumoresbl o
JIMHEMHOCTU KOPPEJSIMOHHON 3aBUCMMOCTH MEXIY JBYMs CIy4allHbIMH BenuuuHamu. [IpoBepka
TUIIOTE3bl O HE3aBUCUMOCTH JIByX CIIydyallHbIX BelIMuYMH. KpurTepuili HE3aBHCHUMOCTH XH-KBaJapat
[Tupcona.

Perpeccuonnbiii ananus. OCHOBHBIE TOHSTHS U ONpeeNieHus. BbIOOp Monenu perpeccum.
OrneHka mapaMeTpoB BBIOpaHHOW Mojaenu perpeccuu. I[IpoBepka CTaTHCTHYECKHX THIOTE3 O
napaMeTpax MOJENN PErPECCUU U OCTPOECHUE JOBEPUTENbHBIX MHTEPBAJIOB JJIsl TUX I1apaMETPOB.
Crartuctuueckue TpoIeayphl, UCIOIb3YEeMbIE B PErpecCHOHHOM aHanuse: Perpeccus; Jlo6aBuTh
JMHUIO TpeHAa. BcTpoeHHbIe (yHKIIMK PErpeCCHOHHOTO aHAIM3a.

Tema 3.5. Bpemennbie psiabl

OcHOBHbIE NOHATHSA U onpezeneHns. Crila)KuBaHue BPEMEHHBIX PsAZ0B. MeToz CKOMNB3AIIEro cpea-
Hero. Merox  SKcroHeHIManbHOro  criuaxuBanusa. [lpomenypsr  Ckomb3siee  cpenHee U
OKCHOHEHIIMAJIb- HOE CIVIA)KMBaHHWE. AHAIUTHYECKOE CIVIAKMBAHUE BPEMEHHBIX pANoB. Mopenu
TpeHaa. ['apMoHMueckuil aHaIM3 TNEPUOIUUECKON (Ce30HHOI) KoMIoHeHTh. [Iponenypa Ananus
Oypee.

Kputepuu, cBoOOAHBIE OT pacipeieleHNs], OCHOBAHHbBIE Ha MOPSAKOBBIX CTATUCTUKAX U PaH-
rax. Kpurepuu onHoponHocTH, ciaydaitHocTd U cuMmMmeTpun. Kpurepuii 3nakoB. Kpurepuii cepuii.
Menuannbie kpurepun. Kputepuil 3HaKOBBIX paHTroB YuikokcoHa. Kpurepunm ManHa-YuTHH U
VYun- xokcona. Kpurepuit Kpyckana-Yosmiuca (cBoOoaHBIM OT pacnpezeneHuss oqHO(paKTOPHBIN
nucrep- CHOHHBIN aHanu3). Kpurepuit @puamana (cBOOOIHBIN OT pacipeneieHust A1ByX(paKTOPHBIM
JMCIIep- CUOHHBIA aHanu3). PaHroBble Kkputepuu He3aBucumocTd. Koadduiment panronoit
koppermsiimu - Criupmena.  Kosddumment panrosoit  koppemsiimun - Kengamna.  Koaddunuent
COIJIACOBAHHOCTH (KOHKOPJALIUH).

Paznen 4. PemieHusi npUKJIAJIHBIX 3a4a4 ONTHMHU3AUMU MPOrpaMMm odecreyeHUus
0e30nacHOCTH 00bEKTOB (Npo1eccoB), BHIOOPA (000CHOBAHUSI) ONTHMAJIbHBIX YIPABJISOIIHNX
Bo3/JeiicTBUI MUHMMU3auuu pucka B cpeae MS Excel, Mathcad

Tema 4.1. MaTemaTuueckue MoJeJIM 32124 ONTUMU3AIUM U UX OCHOBHbIE CBOHCTBA

OOm1ast xapakTepucTuKa 3ajaud ontumuzanuu. [Ipupoaa 1 0coOEHHOCTH 3a/1a4 ONTHMM3ALINH.
[IpuMeps! TUIIOBBIX 3a7a4 ONTUMHU3ALMU. METOI0JIOrHs CUCTEMHOr0 MoaenupoBanus. [Ipouecc mo-
CTAaHOBKM M pELIeHMs 3a7ady ONTHMH3AaLWU. AHanmu3 mnpobiremHoil cutyanuu. IloctpoeHue
MaTeMaTH- YeCKOW Mojenu. AHamu3 Mojenu. Beioop MeToma u cpeacTsa pemnieHus. BuimoaHeHue
YHCJIEHHBIX pacueToB. Maremarndeckas MOJAENb 3a1ad onTUMU3anuu. [loHATHE MaTeMaTHUECKON
MOJIEJIM M €€ OCHOBHBIE 3JIEMEHTHI. XapaKTEPUCTUKA MEPEMEHHBIX. XapaKTePUCTUKA OTPAHUYECHU.
Xapakrepu- ctuka neneBoi pynkuuu. OO0mas kinaccupukanus 3aaad ontuMuszanud. OCHOBHBIC
MOAXOABl K pe- WIEHUI0 3adad ontuMmuzanuu. [loHATHE ONTHUMAIBHOIO peleHus 3a7adu
ontummzanuu. [IpoGirema cymecTBOBaHMS W €IUHCTBEHHOCTH pEIICHHs 3aqad ONTHMM3AlUU.
[lonssTHE ©0 MeTromax W  aIropuT- Max pemeHus 3agad  ontumusanunud. CTpyKTypa
dbopManTU30BaHHOTO  ONHMCAaHUS  33dady  onTUMM3auuMu. KpaTkas  XapakTtepucTuka — 3amay
ONTHUMU3ALIMK: HENPEPHIBHOW ONTHUMHU3ALMM, JIMHEHHOIO IMpO- I'PaMMHUPOBAHMS, JUCKPETHON H
KOMOWHATOPHOM ONTUMU3AIMM, 33Ja4 ONTUMHU3AIMK C OyJIeBBIMH IEPEMEHHBIMH, 3aja4a
ONTHMU3ALIMU Ha Tpadax, 3a/1ad4 MHOTOKpUTEpUaIbHOU onTuMu3anuu. Mare-

MaTHYECKHUI MPaKTUKYM C HCHOJIb30BaHueM makeToB Excel, Mathcad.

Tema 4.2. MeToabl ONITHMHA3ALHNA

OcHoBHBIE NOHATUSA U onpenenenus. [Ipumep nocranoBku 3aaaun ontuMu3anuu. O1HOMEpHast
onTUMHU3alMs. 3aJaud Ha B3KcTpeMyM. Metoasl moucka. MeTon 3070TOro ceueHus. Meroa
Herorona. MHoromepHsie 3a1auu onTUMH3ai. MUHUMYM (YHKIIUU HECKOJIBKUX TEPEMEHHBIX.
Mertoa MOKO- OpAWHATHOTO CITyCKa. MeToa TpaJMeHTHOTO CIyCKa. 3aJadyd C OTPaHUYCHHUSIMH.
Merton mrpadusix GyHkiuil. Jluneinoe nporpammuposanue. I'eomerpudeckuit Metos. CUMILIEKC-
MeToJl. MeToabl M- HAaMHYECKOro IporpaMMHUpOBaHus. 3agada o pecypcax. Maremartndyeckuit
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MPAKTUKYM C HCMOib30- BanueM naketoB Excel, Mathcad. [Ipumeps! ncnonb3oBaHus MpoIeTypbl
[Ton6op mapamerpa u Hazactpoiiku Ilomck pemenus. Ilpumepbl HCTONB30BAaHUS MPOLEAYPHI
[Tog6op mapametpa. IIpumepsl ucnonb3oBanus HajacTpouku [louck pemeHus. Maremaruueckue
METOJbl TPUHATHS peuieHui. Ma- TeMaTH4ecKHil NpakTUKyM C INPUMEHEHHUEM BCTPOECHHBIX
CTaTUCTUYECKUX PYHKIUN TaOimuaHOTrOo mporeccopa Excel.

Tema 4.3. IlporpammupoBanne B cpene Excel m Mathcad. Ucnonib30BaHne MakpocoB

OcobeHHocTr pa3paboTKH MOJIB30BATENbCKUX TporpaMM B cpene MS Excel. Cpena u s3bIk
nporpammupoBanust Visual Basic for Applications (VBA). ®opmyinbl, ¢hyHKIHH, Makpockl, VBA-
nporpaMMbl. Makpocel U Bupychl. Coznanue MakpocoB. [Ipocroit makpoc. Makpoc ¢
OTHOCUTENBHBIMU ccbulkamMu. CoxpaHeHHe MakpocoB. TecTHpoBaHHME 3alMMCAHHOTO MakKpoca.
3anuch MaKpoCcOB C HCIOJIb30BAHWEM a0COJIIOTHBIX CCBUIOK Ha sSUelku. BriodeHne abcontoTHON
CCBUIKM Ha SYEWKy B MaKpOC, 3alMCaHHbI C HCIONb30BAHHUEM OTHOCHUTENBHBIX CCHUIOK.
PenaktupoBanue 3anmucaHHoro wmakpoca. OcraHoBka 3amucu  Makpoca. lIporpammupyemsie
Makpochl. 3amyck pemakropa VBA. Moaymu, nmoamporpammbl U QyHKImu BceTtaBka Momysis.
BceraBka mponeaypsl B Moayib. HammcanHble MakpocoB. 3amporpaMMUpPOBAHHBIE MakKpOCHI.
BcraBka moayns. BetaBka nponeaypsl. PacipoctpaneHHbIE MAaKpOKOMaH/IBI.

Tema 4.4. IIporpammupoBanue B Excel Ha si3pike VBA

O0630p s3bika Visual Basic for Applications (VBA). OcnoBbl untepdeiica penakropa VBA.
Penakrop VBA. CrannaptHas nanens uHCTpyMeHTOB. [lanens penaktupoBanus. [lanens otnaaxu.
ITanens unctpymentoB User Form. Co3ganue u penakrupoBaHue koja. OyHKIMM MOIb30BATENS.
Coznanne ¢ynkuuu. CoxpaHeHue u J10CTynHOCTh (yHKuud. Dopmbl u mMoaynu. OObsBieHHE
NEPEMEHHOM, JOCTYHNHOM BO Bcex GYHKUUAX Monyis. OObsBieHHME B (QYHKUMHU JOKaJIbHOM
nepeMeHHoil. Mcnonb3oBaHue MMEHHU (PYHKIIMU B KQU€CTBE IMEHU NIEPEMEHHOM, 3HaU€HHE KOTOPOi
Bo3Bpamaercs ¢ynkuueid. Co3nanue u pabora ¢ (GopmMaMu: ONpeneleHue HYXHBIX JCHCTBU,
BCTaBKa TMOJB30BATEIbCKOM (OpMBI M MOIYJIS B TEKyIIMH NPOEKT; go0OaBieHue K Qopme
YIPaBJIAIOUINX 3JEMEHTOB, IepeonpeaeiaeHue 31eMeHToB ¢opmbl. Mcmonb3oBanue ¢opmbl B
aeKTpoHHOU Tabymie. CTaHaapTHBIE 00BEKTHI (hopMbl. O0IIIEe OnMcaHue Mporecca pa3padoTKH.

Tema 4.5. IIporpammuposanue B Mathcad

[Tpuntun nporpammupoBanus B Mathcad. S3b1k mporpammupoBanus Mathcad. O criennduke
aHAIMTUYECKUX  BBIUMCIeHuWd.  Uto  Takoe  mporpamma?  IlporpammupoBanue  0e3
nporpamMmmupoBanus. PazpaboTka nporpammsl. Jlob6aBneHue cTpok mporpaMMHoro koga. Cosznanue
nporpamMmmbl  (Add Line). JlokanbHOe mnpucBavBaHWE. YCIOBHBIE ONEPATOpHI (if, otherwise).
Omnepatops! mukia (for, while, break, continue). Bo3Bpat 3nauenus (return). Ilepexsart ommbok (on
error). OTnanka 1 KOMMeHTHpoBaHue nporpamm. Coobmenus o6 omuodkax. O6paboTka OmUOOK B
MPOTPAMMHBIX MOAYJISAX. TeKCT U KOMMEHTapuu. MaremaTuyecKuil NMpakTuKyMm. PemieHue 3amay
JUHAMHMYECKOTO IPOrpaMMHUpOBaHus. /{luHaMuueckoe NporpaMMHUPOBAHNE B HETIPEPHIBHOM CIIy4ae.
[Ipumep 3agauy TPUHATHS pELUICHUH B  YCIOBUSX  HEONpeAeNeHHOCTH. VIMuTanuoHHOE
MOJIETMPOBaHUE ciay4aiiHoro mporecca. Iloctpoenue Mozaeneil Mo AKCIEepUMEHTaIbHBIM JTaHHBIM.
[loctanoBKa U MporpaMMHpOBaHHE  33Jad  ONTHMM3AIMM  MPOTrpaMM  KOHTPOJIBHO-
NpOoPUIAKTUIECKUX MEPOTIPUATUN O€30MaCHOCTH C YYETOM PECYpCHBIX orpanndeHuit. [loctpoenne
MojieJiell MPOTHO3UPOBAHUS U YIIPABJICHUS PUCKOM (aBapHil, TMHAMHUKYU MPU3HAKOB OMACHOCTH).

34 TemaTnka NpaKTH4eCKHX/CEMHMHAPCKUX U JJA00PATOPHBIX 3aHATHH

3.4.1. IlpakTuyeckue / ceMUHAPCKHE 3aHATHUS

Tewma 1. Orienka BIUSHUS JUCIMIUTAHBI 00CITY)KMBaHHS Ha HAJIG)KHOCTh TyOJIMPOBAHHON
BOCCTa- HAaBJIWBAEMOM CHCTEMBI

Tema 2. OrieHKa BIUSHUS TUCITUTUTAHBI 0OCTYKMBaHUS HA HA/ICKHOCTh SHEPTEeTHUECKOM

cucteMbl Tema 3. AHanu3 BAMSIHUSL 3aKOHOB pacrpeesieHUs OTKa30B Ha MEePEXO0/IHBIE MTPOIIECChHI

TIPH OIICHKE
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MIOKAa3aTelIe HaZIe)KHOCTU U TOTOBHOCTH BOCCTAHABIMBAEMOU CUCTEMBI

Tema 4. BausHue napaMeTpoB pe3epBUpPOBaHHON BOCCTaHABIMBAEMOW CUCTEMBI Ha JUINTEIBHOCTD
IIEPEXOIHBIX IIPOLECCOB IIPH OLEHKE €€ TOTOBHOCTH

Tema 5. BnusiHue napaMeTpoB pe3epBUPOBAHHON BOCCTAHABIMBAECMON CUCTEMBI HA JUIUTEIIBHOCTD
NEPEXOIHBIX MPOLIECCOB IPH OLIEHKE €€ TOTOBHOCTH (CIydai pe3epBUPOBAaHMS 3aMEILICHUEM).

Tema 6. YcTaHOBIIEHHE 3aKOHA paclpeieeHus] BpeMeH! 0€30TKa3HOM paboThl CHCTEMBI IO U3-
BECTHBIM 3aKOHAM PaCIpeCIICHUS DIIEMEHTOB.

Tema 7. CpaBHEHME HaJIE)KHOCTH CUCTEM IIPU Pa3IMUHBIX BUAAX CTPYKTYPHOTO PE3EPBUPOBAHMUS

Pemaemsble 3aaun Ha IPAKTUYECKUX 3aHIATUAX

1. Onpenenenne nokazarenei HaISKHOCTH 3JIEMEHTOB 1O ONBITHBIM JaHHBIM.

2. UccnenoBanue HaIe)KHOCTU M PUCKA HEPE3EPBUPOBAHHON TEXHUYECKOU CUCTEMBI.

3. HUccnenoBaHue CBONCTB CTPYKTYPHO PE3EPBUPOBAHHBIX CHCTEM ITPH 00IIEM pe3epBUpPOBa-
HUU C IOCTOSIHHO BKJIIOYEHHBIM PE3EPBOM.

4. UccnenoBaHue CBONCTB CTPYKTYPHO PE3EPBUPOBAHHBIX CHCTEM ITPH 00ILIEM pe3epBUpPOBa-
HUU 3aMEIICHUEM.

5. UccnenoBanue HaJJe)KHOCTH M PUCKA BOCCTaHABIMBAEMON HEPE3EPBUPOBAHHOW CUCTEMBI.

6. lccrnenoBannie HaJJe)KHOCTH U PUCKa PE3EPBUPOBAHHON BOCCTAHABIMBAEMON CUCTEMBI.

7. UccnenoBanue HaJe)KHOCTH MH(POPMALIMOHHOM BOCCTAHABINBAEMON CHCTEMBI.

8. UccnenoBanue Ha/Ie)KHOCTU TEXHUUECKUX CHCTEM C YUETOM UX (PU3MUECKON pean3yeMOCTH.

9. AHanu3 BAMSHUS KOHTPOJIbHO-MIPO(YUIAKTHUECKIX MEPOIIPUATHI Ha HAIe)KHOCTh TEXHUYe-
CKOM CHUCTEMBI.

10. MccnenoBanvie BIUSIHAS BPEMEHHOTO PE3EPBUPOBAHUS HA HAZICKHOCTh TEXHUYECKON CHCTEMBI.

4. YueOHO-MeTOAUYECKOE M HHPOPMAIIMOHHOE 00ecTiedeHue

4.1 OcHoBHas JqUTEpaTypa

1. Craructuueckne METObI UCCIAEAOBAHUH | y4eOHO-METOIUYECKOe TTOCOOue / COCTaBUTENH
H. A. T'aGeeBa [u ap.]. — Ynan-Ymo : BI'Y, 2022. — 138 ¢. — ISBN 978-5-9793-1799-1. —
Texcr:  onexTpoHHbld /  JlaHp  :  3nekTpoHHO-OMOnMoreuynass  cuctema. —  URL:
https://e.lanbook.com/book/336353 (mara oOpamenus: 04.06.2026). — Pexum nocryma: s
aBTOPH3. TIOJIb30BATEIICH.

2. Xpynuues, P. B. Ilpuknannelie cTaTucTHYeCKre METOIbI aHalu3a : yueoHoe nocobue / P. B.
XpynnueB. — Psazanp : PI'PTVY, 2023. — 80 c¢. — Texkct : anekrpoHHsblil / JlaHb : 3J€KTPOHHO-
oubimmoreynas cucrema. — URL: https://e.lanbook.com/book/380498 (mata oOparueHus:
04.06.2026). — Pexxum mocTtyma: ajisi aBTOPH3. TOJIb30BATEIICH.

4.2 JlomoJHUTeNbHAS JIUTEpPATypa

1. 3unoBeeBa, O. M. CuCTeMHBI aHaIW3 W MOJEIMPOBAHME B IPOMBIIIJICHHON
6e3omacHocTH : Metoandeckue ykazanus / O. M. 3uHoBbeBa, A. M. Mepkynosa, H. A. CmupHoBa.
— MockBa : MUCUC, 2023. — 48 c.— Tekcrt: 3nekTpoHHBIN / JlaHb : 3JIE€KTPOHHO-
oubmmoreunas cucreMa. — URL: https://e.lanbook.com/book/395639 (nmata oOpamieHus:
04.06.2026). — Pexxum mocTyma: ajisi aBTOPH3. TIOJIb30BATEIICH.

4.3 JJieKTpOHHbIE 00pa3oBaTe/IbHbIE Pecypchl

1. 1. 30P «YmpaBneHue pruckaMu, CHCTEMHBIN aHAIN3 U MOJICTTUPOBAHUE) -
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https://online.mospolytech.ru/course/view.php?1d=12443

4.4 JIMUEH3MOHHOE U CBOOOIHO pacnpocTpaHsieMoe NMPOrpaMMHOe
odecreueHue

MS Excel

4.5 CoBpeMeHHbIe NpodecCHOHATBHbIC 0a3bl JAHHBIX U UH(OPMAIHOHHbIE
CIIPaBOYHbIE CHCTEMBI

1. Koncynprant Ilmroc

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

2. UndopmaninonHas ceThb « TexakcmepT»
URL.: https://cntd.ru/

5. MarepuajibHO-TEXHUYECKOe o0ecrevyeHmne
[IpoBenenue nexkuuii OCYyIIECTBISETCS B OOLICYHHBEPCUTETCKUX ayIUTOPHUSX, THE€ IO
BO3MOXHOCTH MOXHO HNPCAYCMOTPETh ACMOHCTPALUIO (I)I/IJ'ILMOB, CJ'IElfII[OB NJIN HMCIIOJIB30BATH
pa3ﬂaTO‘IHBI€ MaTepI/IaJ'H)I. HpaKTI/ILIeCKl/Ie 3aHATUSA C HpI/IMeHeHI/ICM My.]'H;THMGI[HfIHBIX Cp@}ICTB
IMPOBOJATCA B Ay AUTOPUH. (OCHaH_IeHEl IMPOCKTOPOM, 3KpAaHOM, CTOJIaMHU, CTYJIbSIMU, ,[[OCKOP'I) .

6. Meronnyeckne peKOMeHIallul

6.1 Meronuyeckue peKOMEHIALMH VISl MIPENoJaBaTeIs M0 OPraHu3aluy 00y4eHHus

OCHOBHBIM TPEOOBAHUEM K IPETIOAaBAHUIO JUCIUTUIMHBI SIBIISICTCSI TBOPUECKUH, TIPOOIEMHO-
JMAJIOTOBBIA TOJXO/, MMO3BOJISIIONIMKA TMOBBICUTh HHTEPEC CTYJACHTOB K COJIEPIKAHUIO Y4eOHOTO
matepuasia. OcHOBHas ¢GopMa H3Y4YCHHsS M 3aKpCIUICHUS 3HAaHWUM 10 ATOH JMCUUIUIMHE —
JIEKIIMOHHAsS, TabopaTopHas u nmpakTudeckas. [IpemnomgaBarens JOKEH MOCIESI0BATEILHO BEIYUTATH
CTYZICHTaM psiJI JIGKIIUH, B XOJ€ KOTOPBIX CIEAYyeT COCPEIOTOYNUTh BHHMAHHE Ha KIHOYEBBIX
MOMEHTAaX KOHKPETHOTO TEOPETHUYECKOr0 MaTepuaia, a TaKXKe OpraHu30BaTh IPOBEICHUE
NPAaKTUYCCKUX 3aHATHA TakUM O0pa3oM, 4YTOOBI AaKTHBH3HPOBATH MBIIUICHHUE CTYJIICHTOB,
CTUMYJIMPOBATh CaMOCTOSTEIHHOE H3BJICUCHHE MMM HEOOXOIUMOW MH(POPMAIUU U3 PA3THYHBIX
WUCTOYHUKOB, CpPAaBHUTCIBHBIA aHAM3 METOAOB pCIICHH, COMOCTaBJICHHUE MOJYYCHHBIX
pe3ysbTaToB, (OPMYIUPOBKY W apryMEHTAlMI0 COOCTBEHHBIX B3IJISAJOB HA MHOTHE CIIOPHBIC
poOJIEMBI.

OcHOBY y4eOHBIX 3aHSATHH MO AWCIMUILIMHE COCTABISIIOT JIeKIMHU. B mporecce oOydeHus
CTYJCHTOB HCIIOJNB3YIOTCS PA3JINYHBIC BHJII YUEOHBIX 3aHATHH (ayJUTOPHBIX M BHEAYIUTOPHBIX):
JIEKIIUU, CEMHHAPCKUE 3aHATHS, JIaDopaTOpHBIE PabOTHl KOHCYIbTAMK U T.JI. Ha mepBoM 3aHsTHH
10 JTAHHOW y4eOHOW MUCIHMIUIMHE HEOOXOAMMO O3HAKOMHTH CTYJICHTOB C IMOPSIKOM €€ M3ydYeHUs,
PacKphITh MECTO W POJIb JUCIUIUIHHBI B CUCTEME HayK, €€ MPAKTUYEeCKOe 3HAYCHHUE, JTOBECTH JIO
CTYICHTOB TpeOOBaHUS Kadeaphl, OTBETUTH HAa BOTPOCHL.

[Ipy MOATOTOBKE K JICKIIMOHHBIM 3aHATHSAM IO KypCcy HEOOXOJHMMO IMPOIyMaTh IUTAH €ro
MPOBEJICHUS, COJCPKAHWE BCTYIHUTEIHHOW, OCHOBHOM W 3aK/FOUMTEIIPHOH YacTH JICKIIHH,
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O3HAKOMHUTHCSI C HOBUHKAMU y4eOHOM M METOIMYECKOW JIUTEpaTypbl, MyOIHKAIUSIMU
MEepPUOANYECKON MMeYyaTu MO TeMe JIEKIIMOHHOIO 3aHsTHs, OINpeNeiIuTbh CPeJCTBa MaTepuUajbHO-
TEXHUUYECKOTro 00ecrevyeHus JIEKIMOHHOTO 3aHITHS U MOPSIOK UX MCIOJIb30BAaHUS B XOJE€ YTEHUS
JeKUMU. Y TOYHUTD TUIaH MPOBEICHUS MPAKTUYECKOTO 3aHATHUS 10 TEME JIEKIIUH.

B xone neKIMOHHOTO 3aHATHS MPEnoJaBaTeNb JOJDKEH Ha3BaTh TeMY, y4eOHBIE BOIPOCHI,
O3HAaKOMHTb CTY/ICHTOB C IIE€PEUHEM OCHOBHOM U JOTIOJIHUTEIBHON JIUTEPATYPBI IO TEME 3aHSATHSI.

Bo BcTynuTenbHON YacTH JIGKIMU OOOCHOBAaTh MECTO U POJIb M3Y4aeMOW TeMbl B y4eOHOMH
JUCLUIUIMHE, PACKPBITH €€ IPAKTUYeCKOoe 3HaueHue. Ecinu yurtaercs He IepBas JIEKUUs, TO
HEOOXOMMO YBSA3aTh €€ TEeMy C NpeIblAylied, He Hapymas JIOTHKH HU3JI0XKEHUS Yy4eOHOTro
MaTepuana. JIeKIuio cieayer HauMHaTh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TEMY U KPyr TeX
BOIIPOCOB, KOTOPBIE B €€ X0/1€ OyAyT paCCMOTPEHBI.

B OCHOBHOIl wYacTM JEeKUUH CJEAYeT pacKpbITh COJEpKaHUE Y4EeOHBIX BOIIPOCOB,
aKLEHTUPOBAaTh BHUMAHUE CTYACHTOB HAa OCHOBHBIX KaTEropusx, SBJICHMSIX U Ipoleccax,
O0COOCHHOCTSIX UX MpPOTEKaHus. PacKkpbIlBaTh CYIIHOCTh M COJAEPIKAHUE PA3JIMYHBIX TOUEK 3PEHUs U
HAay4yHBIX TIIOAXOJ0B K OOBSICHEHHIO TeX WIM WHBIX SBIEHUM U mnpoueccoB. Cremyer
apryMEHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO MO3MIIMIO IO CIIOPHBIM TEOPETUYECKHUM BOIPOCAM.
[IpuBoauTe mpumepsl. 3agaBaTh MO XOJIY H3JIOKEHUS JIEKIMOHHOIO MaTepualia PUTOPUUYECKHE
BOIPOCHl U CaMOMY JaBaTb Ha HUX OTBET. JTO CHOCOOCTBYET AKTUBMU3ALUU MBICIUTEIbHON
JESTEIIBHOCTH CTYJIEHTOB, IOBBIIIECHUI0 WX BHHMAaHHA W HMHTEpeca K MaTepualy JICKIHH, €€
cogepxanuto. IlpenonaBatens H0JKEH PYKOBOAUTH PabOTON CTYIEHTOB MO KOHCIEKTUPOBAHHIO
JIEKIIMOHHOTO MaTtepHaja, MOJ4epKUBaTh HEOOXOAMMOCTh OTPaKEHUSI B KOHCIEKTaX OCHOBHBIX
MIOJIOKEHUH U3yyaeMol TeMbl, 0000 BbIAEISISI KATErOpUIHHBIN anmapar.

B 3akmounTenbHON yacTu JeKIUKU HeoO0X0IuMo c(hOopMyIHpOBaTh OOIINE BBIBOABI 110 TEME,
pacKphIBAaIOIIME COJIEpKAHUE BCEX BOIPOCOB, IOCTABICHHBIX B JeKIUH. OOBABUTH IUIaH
OYEepPEHOTO CEMUHAPCKOT0 WM Ja0OpaTOpPHOrO 3aHATUS, JaTh KpaTKUE PEKOMEHIALUU TI0
MOJTOTOBKE CTYJEHTOB K CEeMHMHApy WM JiaboparopHoil pabore. OmnpenenuTs MeCTO U BpeMs
KOHCYJIbTAIlMH CTY/ACHTaM, I0KEJIaBIIUM BBICTYIIUTh Ha CEMUHApE C JIOKIaJaMHu U pedepaTaMu 1o
aKTyaJIbHBIM BOIIPOCAM OOCYX/1aeMON TEMBI.

Lenb mpakTHUECKUX U Ja00pATOPHBIX 3aHATUN — 00ECIEUNTh KOHTPOIb YCBOCHUS YI€OHOTO
MaTepuasa CTyJIEeHTaMH, pacllupeHue U yriayOsjeHHe 3HaHUM, MOJyYEHHbIX UMM Ha JIEKIMIX U B
X0A€ caMoCTOSTeNbHOM pabotel. [loBeimenne S((HEKTUBHOCTH MPAKTUYECKUX  3aHATHIH
JOCTUraeTcs MOCPEICTBOM CO3/IaHUSl TBOPUYECKOW OOCTAaHOBKHM, pAaCIOjararolledl CTYAEHTOB K
BBICKA3bIBAaHUIO COOCTBEHHBIX B3IVIAJIOB U CYKJIEHHH MO OOCYXJaeMbIM BOIpPOCAaM, >KEJIaHHUIO y
CTYJEHTOB [TOpabOTaTh y JOCKH MPHU PELICHUH 3a]1a4.

ITocne KaxAoOro JIEKLMOHHOTO, J1a0OpaTOPHOrO M IPAKTUYECKOIO 3aHATHS CIeNaTh
COOTBETCTBYIOIYIO 3allMCh B XXYpHAJIaX ydeTa MOCEIAEMOCTH 3aHATHH CTyACHTAaMU, BBIICHUTH Y
CTapoCT y4EOHBIX TPYIII MPUUUHBI OTCYTCTBHSI CTYJEHTOB Ha 3aHATUAX. [IpoBOaUTH IpynioBsie U
VMHAVBUAYaJIbHbIE KOHCYJIBTALMU CTYAECHTOB I10 BOIIPOCaM, BO3HMKAIOUIUM y CTYIEHTOB B XOJE UX
MOJrOTOBKM K TEKyIIeH M MPOMEXYTOUYHON aTTeCTalluy M0 y4yeOHOM AMCLUIUINHE, PEKOMEHI0BATh
B IIOMOII[b Y4eOHbIE U JPyTUe MaTEepUaIbl, a TAK)KE CIPAaBOYHYIO JIUTEPATYPY.

OreHka BbICTABIISIETCS TIPENoJaBaTesieM U OObIBISETCS MOCTIE OTBETA.

IIpenogaBaTenp, NPUHUMAIOLIMKM 3a4€T WM JK3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 3a
IIPaBUWJIBHOCTH BBICTABJICHMSI OLICHKU.
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6.2 MeToanuyeckue yKa3aHus J1Jisl 00yYAIOIIUXCHA M0 OCBOCHUIO TUCHUIIIMHbBI

Pab6oTa CTyACHTA HAIIpaBJICHA HA:
° HU3YUYCHUEC TCOPECTHYCCKOI0 MaTepuajia, MOArOTOBKA K IMPAKTUYCCKUM 3aHATUAM H
BBIITOJTHCHHUE MPAKTUYCCKUX pa60T

. HOJrOTOBKA U BBINOJIHEHHE TECTUPOBAHUS c UCIIOJIb30BaHUEM
0011e00pa3oBaTeIbHOrO MopTaia

. HafMcaHue pedepara 1o npeuIoKeHHON Teme

CamocrosrenbHas paboTa CTYICHTOB IPEJACTABISET COOOW BakHEiIIee 3BEHO y4eOHOro
nporecca, 0e3 TMpaBUIBHONW OpraHU3alMl KOTOPOro OOydalomMicss HE MOXET OBITh
BBICOKOKBAIM()UITUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT NOJKEH MOMHHUTb, YTO HAYMHATHh CAMOCTOSITENIbHBIE 3aHATHUS CIEAYyeT C IMEPBOTO
ceMecTpa U NMPOBOJUTH UX PEryisipHO. OUeHb BaXKHO NMPUIIOKUTh MAKCUMYM YCUJIU, BOJIU, YTOOBI
3aCcTaBUTH ceOst paboTaTh C MOJIHOM Harpy3Kol ¢ MepBOTO JHS.

He cnenyer orknaapiBaTh paboTy Takke H3-3a HEpaOOUEro HACTPOEHUS WM OTCYTCTBUS
BIoXHOBeHMs. HacTpoeHnue HykHO co3zaBath camoMmy. [loHnMaHue He0OXOIUMOCTH BBIIIOJHEHUS
paboThl, 3HaHUE 11eJIH, OCMBICJIEHUE MEPCIEKTUBbI OaronpusTHO BIUSAIOT HA HACTPOCHUE.

Kaxxnplif cTyZeHT AOKEeH caM IUIaHMpPOBAaTh CBOIO CAMOCTOSITENIBHYIO paboTy, UCXOns U3
CBOMX BO3MOXHOCTEH M NPHOPUTETOB. DTO CTUMYJHUPYET BBIIOJHEHHE paboThI, co3laeT Ooiee
CIIOKOIHYI0 0OCTaHOBKY, YTO B UTOT€ MTOJIOKUTEIBHO CKa3bIBAETCS HA YCBOCHUN MaTepHala.

BaxxHo mosiHee yuecTb 00CTOSITENbCTBA CBOCH pabOTHI, YSICHUTB, UTO SIBJISIETCS IVIABHBIM Ha
JAHHOM JTalle, KaKylo IOCJIE0BaTEIIbHOCTh pabOThl BBIOpaTh, YTOOBI BBIMOJHUTH €€ Jy4YIle U C
HaUMEHBIIMMHU 3aTpaTaMHU BPEMEHU U SHEPIHH.

Jlnis TII0I0TBOPHOM pabOThl HEMAIOBa)KHOE 3HAYEHHWE HMMEET OOCTAaHOBKA, OpraHM3aIUs
pabouero mecta. HyxkHO n0OUTBCA, 4TOOBI MECTO PaOOTHI MO BO3MOXKHOCTU OBLIO MOCTOSIHHBIM.
Pabota Ha mMpUBBIYHOM MecTe JAenaeT ee Oosee MIo0TBOPHOU. [IpoayKTUBHOCTh paOOTHI 3aBUCHT
OT MPaBUJILHOTO YepepoBaHMs TpyJa M oTAbixa. [1oaToMy Kaxple yac WM JBa CIEAYeT JeNarth,
nepepbiB Ha 10-15 mMuHyT. BBIXOAHBIE IHU JIydlle MOCBSITUTH AKTUBHOMY OTIBIXY, 3aHSATHIM
CIIOPTOM, IIPOTYJIKAMU Ha CBEKEM BO3JyXe U T.J. Jlake NepeKItoueHue ¢ OJJHOrO BU/1a YMCTBEHHOMN
paboThI Ha APYTON MOXKET CIIY’KUTh AKTUBHBIM OT/IBIXOM.

CTyleHT JA0JKeH NOMHUTh, YTO B IIpolecce OOYy4YeHMs BaXKHEHIIYI0 poJib HUIpaeT
caMmocTosiTeNbHas paboTa ¢ KHUro. Hayuntecst paboTaTh ¢ KHUTOi — BaKHEWIIas 3a/ja4a CTyICHTa.
be3 sroro HaBblka OyJeT upe3BblUAiHO TPYJHO H3ydaTh IMPOrpPaMMHBIM Marepual, U MHOTO
BpeMEeHHU OyJIeT MOTPaueHO HepaIMOHAbHO. PaboTa ¢ KHUTOM CKIIaJbIBaCTCs U3 YMEHUS MOA00paTh
HeoOXOouMble KHHUTH, pa3o0paTbCsi B HUX, 3aKOHCIEKTUPOBATh, BbIOpaTh IJIaBHOE, YCBOUTH M
MIPUMEHUTH Ha MPAKTHKE.

JlaGopaTOpHBI MPAKTUKYM COCTOUT M3 IBYX YacCTEH :

1. IToctanoBouHasn 4acte. 1.1. [loctaHoBKY 3anaun uccnenoBanus. 1.2. KpaTkue cBeneHus
u3 Teopuu. 1.3. McxoaHble 1aHHbIe M pekoMeHnaanuu. 1.4. [Tpumep BoinonHeHus 1ab0paTOpHOIH
pab6ortsl. 1.5. Tlopsimok mpenctaBiienust 1 0hOpMIICHHS OTYETHOM yacTu. 1.6. BapuanTel MUHIUBUTY-
aNbHBIX 33JIJaHU K JTabopaTopHOU paboTe.

2. OTyeTHas YacTh: AHaJIN3 UCXO/AHBIX JAaHHBIX U XapaKTePUCTHUKA 33/1a4U HCCIIEI0BaHNUS.
O6ocHoBaHME BbIOOpA MATEMaTUYECKOTO METO/1a PELIeHUs. AHAIUTHYECKOE pellIeHUe C TIOSCHEHU-
amu. KpaTkoe onucanue npuMeHseMbIX HHPOPMAIIMOHHBIX (KOMIBIOTEPHBIX) TEXHOJIOTUN aHAJIN3a
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Y CHHTE3a ONTHMAaJIBHON CTPYKTYPHI (TIPOTrpaMMBbl KOHTPOIBHO-TIPO(QUIAKTHYECKIX MEPOTIPHSITHH,
MapaMeTPOB U T.I1.) CUCTEMBI C TIPEACTABICHUEM MIPOTPAMMHOT0 MPOIYyKTa. 5. Pe3yabTaThl Moje-
JIMPOBAaHMS U BBIBOJIBI 11O pabote. 6. OTueT B meyaTHOM BHjI€ (B (pOopMeE MOSICHUTETHHOM 3aITUCKH )
Otuet B neyaTHOM BHjIE (B (popMe MOSCHUTEIHHOM 3aIUCKN).

7. @OH/ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLIEHMBAHUS Pe3yJIbTATOB 00y4eHHs
Jlo natel mpoBeACHUS IPOMEKYTOUHON aTTECTAllUU CTYACHT JI0JKEH BBIMOJIHUTH BCe padoThI,
MPEeIyCMOTPEHHBIE HACTOAIIEH pabodeld mporpamMmoi AucHUIUIMHBEL [lepedeHb 00s3aTeNbHBIX
paboT u popmMa OTYETHOCTHU MPEACTABICHBI HUXKE.

7.2.llIkaj1a ¥ KPUTEPHUHU OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHHUA

7.2.1. IlIkaja oueHMBaHHUS TECTUPOBAHUA

PGSy.TIBTaT TCCTUPOBAHMA OLICHUBACTCS 110 HpOHCHTHOﬁ MKaJIC OLCHKU.

Omnenka KonuruecTBo npaBuIbHBIX OTBETOB
OTIIUYHO ot 81 % no 100 %
XOpOIIO ot 61 % no 80 %
YAOBJIETBOPUTEIBHO ot 41 % mo 60 %
HEYI0BJIETBOPUTEIHLHO 40 % u MeHee PaBUILHBIX OTBETOB

®DopMa NPOMEKYTOYHOM aTTeCTALIMM: IK3aMEH.

[Ipomexxyrounass arrectauus oOywaromuxcs B (GoOpMe SK3aMeHa IPOBOAMUTCS 110
pe3ysibTaTaM BBIIIOJIHEHHUSI BCEX BUOB y4eOHOW palbOThI, MPEIyCMOTPEHHBIX YU€OHBIM IUIAHOM I10
JAaHHOM JUCHMIUIMHE (MOAYJI0), NMPU ITOM YUUTHIBAIOTCS pPE3YJbTaThl TEKYIIEro KOHTPOJIS
yCIIeBaeMOCTH B TeueHHe cemecTpa. OeHKa CTeNeHH JOCTHKEHHUST 00y4aroIUMUCS TIIAHUPYEMBIX
pe3ysibTaToB OOydYeHUs MO JUCUUIUIMHE (MOJYJI0) MPOBOJUTCS MpEnojiaBaTeieM, BeIyIIUM
3aHATHA MO0 JUCUUIUIMHE (MOJIYJII0) METOJOM SKCIEPTHOM oueHKH. [lo uroram mpoMexyTodHOR
aTTecTallud 1O JUCUUIUIMHE (MOIYJIO0) BBICTABISETCS OLEHKAa «OTJIMYHO», «XOPOLIO»,
«YIOBJIETBOPUTEIILHO» HUIIU
«HEYAOBIIETBOPUTEIILHO.

K npoMexyTouHOHN aTTecTaluu AOIYCKAKTCS TOJBKO CTYJEHTHI, BBIIIOJHUBIINE BCE BUBI

yueOHOM paboThl, IpeyCMOTPEHHbIE paboyeil MporpaMMoil o AUCHHUILINHE.

Ixana oneHUBaHUA Onucanue

BeimonHeHs! Bce BHIBI yueOHOI paboThI, MPEeIyCMOTPEH- HbIE
y4eOHbIM Iu1aHOM. CTYAEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHMIA,
YMEHHMM, HaBBIKOB IPUBEACHHBIM B Taliulax IoKa3aTe- JieH,
onepupyeT NPUOOPETEeHHBIMM 3HAHUSMM, YMEHHSIMM, HaBbl- KaMH,
NPUMEHSET MX B CHUTyalUsX IMOBBIIIEHHON cioxHocTu. [Ipu 3Tom
MOTYT OBITh JOIYIIEHbl HE3HAYUTENIbHbIE OLIMOKH, HETOY- HOCTH,

OTIu4uHO
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3aTPYAHCHUA NPU aHAJTIUTUYCCKUX OICpalusiax, MCPEHOCC 3HAaHUM H
YMGHI/II\/JI Ha HOBBIC, HCCTAHAAPTHBLIC CUTYyallH.

BrimonHeHs!l Bce BHIBI yueOHOI paboThI, MPeayCMOTPEH- HbIE
yueOHbIM MIaHoM CTyJIeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHHH, HaBBIKOB IPUBEACHHBIM B Taliulax IoKa3aTe- JieH,
onepupyeT NPUOOPETEeHHBIMU 3HAHUSAMM, YMEHHMSMH, HaBbI- KaMH.
[Ipu »>TOM MOryT OBITH JONYIIEHBl OIIMOKH, HETOYHOCTH,
3aTPyAHEHUs NPH aHAIUTHYECKUX OINepalusax, MepeHoce 3HaHWH U
YMEHUI Ha HOBBIE, HECTAHJAPTHHIE CHUTYyalMH, WUCIIPABICHHBIE INPU
IIOBTOPHOM OTBETE.

Xopouio

Brinonnens! Bce BUIbl yueOHOM pabOThl, IPEIyCMOTPEH- HbIE
yueOHbIM TUIaHOM. CTyIEHT JEMOHCTPHPYET HEMOJIHOe COOT-
BETCTBUME 3HAaHUM, YMEHUM, HaBBIKOB MPUBEIACHHBIM B TabIuIaX
HOKa?)aTCJIeI‘;L JOITYCKAIOTC 3HAYUTCIIbHBIC OH_II/I6KI/I, MpOsABJIA- C€TCA
OTCYTCTBHE 3HAHWH, YMEHHUW, HABBIKOB [0 PALy IOKa3aTe- JIeH,
CTYACHT HUCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA TIpHU  OIIC-
PUPOBAaHUU 3HAHUSMU M YMEHUSMU IPU HUX IEPEHOCE Ha HOBbBIE
CUTYyaLINH.

Y 10BIETBOPUTEITHHO

He BbimosnHeH onuH wiu Oojee BUAOB Y4eOHOH paboOTHI,
IPETyCMOTPEHHBIX y4eOHBIM IUIaHOM. CTYyIeHT JEeMOHCTPHUPYET
HEMOJIHOE COOTBETCTBHE 3HAHUMN, YMEHU, HABBIKOB IMPUBE/ICH- HBIM B
Ta0NMIax TMOKa3aTenel, MIOIMyCKaroTCs 3HAYMTEIbHBIC OIIMOKH,
OpPOSIBIISIETCS OTCYTCTBHE 3HAHUWM, yMEHUI, HaBBIKOB IO pAILY
IIOKa3aTeJel, CTyICHT MCIIBITHIBACT 3HAUNTEIIbHBIC 3aTPY/I- HEHUS TIPH
ONEPUPOBAHUY 3HAHUAMU M YMEHUSAMU TPU HX IEepe- HOCE Ha HOBBIC
CUTYyaluH.

Heynosnerso-
PpHTENBHO

7.2.2. IlepeyeHb BONPOCOB PYy0esKHOT0 KOHTPOJIS yCII€eBAEMOCTH U
MPOMEKYTOYHOM aTTecTAMHU MO JUcHUILInHe «AHpopManuoHHbIE
TEXHOJIOTUH B HAI30PHO-UHCIEKIIMOHHOM 1eATeTbHOCTI

Kaxkue tumiel Mmonieneit Bel 3HaeTe, U Kak OHM MOTYT OBITh KJ1acCU(PpUIIMPOBaHBI?

JaiiTe onpeeneHre U MPUBEANTE KIACCH(PHUKALINIO CUCTEM.

Onumure METOJ MOCTPOEHUS ONEPALIMOHHBIX MaTEMaTHYECKUX MOJETEH.

1o kakuM mpuUHIUIIaM BbIOUpaeTcst Kputepuit 3h(HeKTHBHOCTH?

OnuiuTe OCHOBHBIC TPEOOBaHMS K KpUTEPHUIO 3(H(PEKTUBHOCTH.

UYro Takoe cucrtemMa OrpaHUYeHU MaTeMaTH4YeCKON Moaenn?

Kaxue Buabl KpuTepueB UCHOIb3YIOTCS B MATEMAaTUYECKUX MOJEISIX?

OnuiuTe METo1bl CBEPTKU KPUTEPUEB B MHOTOKPUTEPHUAIIbHBIX 3a/1a4aX.

[IpuBeauTe MaTeMaTHYECKHUE MOJIETH YIIPABIICHUS IPOU3BOJICTBOM.

0. B yem oTnuunTeNbHBIE 0COOEHHOCTH MOJIETIEH IEJIOYUCICHHOTO JIMHEWHOTO MPOTrpaMMHUpPO-
BaHUA?

11. Onumute MOJIENH CETEBOTO INIAHUPOBAHUS (TPAHCTIOPTHAS 33]1a4a).

12. Kakue nmapamMeTpsbl yIpaBICHUYECKUX 3a/1a4 MPUBOAAT K HEJIMHEHHBIM MOJENSIM?

13. Kak MO»xHO TipeoOpa3oBaTh HEIMHEHHYIO MOJIENb B 337a4y HEIOYNCIEHHOTO IPOTpaMMHUpPO-

BaHUA?
14. Kak MOXHO y4€CTh HEJIMHEHHOCTH MPU COXPAHEHUHU CTPYKTYPhI JIMHEWHON MO/IETH?

200N kW=
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15.Yto Takoe AMHAMUYECKOE MPOrPaMMHPOBAHHE, U KaK (POPMUPYIOTCS MOJACIN JUHAMUYE-
CKOT'0 IIPOrpaMMHUpPOBaHUs?

16. C kakoi 11eJ1bI0 OCYIIECTBIISACTCS aHAJIU3 JaHHBIX B MEHEKMEHTE?

17. N3noxute anroputm meroaa XKopaana-I'aycca pemeHus: cucTeM JTMHEWHBIX ypaBHEHUNA?

18. B yem ocobeHHOCTH MeTO1a 3 Iesl PEIICHUsT CUCTEM JIMHEHHBIX YPaBHCHUH?

19. Kakue Brbl 3HaeTe MeTObI pEIICHHUS] HETMHEUHBIX YPaBHEHUNA?

20. Kakumu cioco6aMu MOKHO OCYIIECTBUTh HHTEPIOJSAIUIO (DYyHKITHIA?

21. [IpuBeauTe aNrOpyUTM BBIUYUCIICHUS OMPEIEIIEHHOTO HHTErpajia U peallu3yiTe ero B
KOMIIBIO- TEPHOM CpeJie.

22. Kak noiay4uTh ypaBHEHHE JIMHEHHOMN perpeccun’?

23. Yro xapakTepusyeT KO3PPUIMSHT KOPPETSIUH, U KaK €r0 BBIYHCIHTH?

24. Kaxk npou3BOAUTCS CTATUCTUYECKOE OLICHUBAHKE JIMHEHHOM perpeccun’?

25. Kak pemaercs 3a1a4ya oIy4eHHUs] MHOXKECTBEHHOM perpeccun’?

26. Kak ucnosib3yroTcsi HEJTMHEUHBIE MOJIENIA PErPeCcCUr’?

27. Kakue mozenu nporao3upoBanusi Bam u3BecTHbI?

28. Onumure MOoJenb NPOrHO3UPOBAHMS C aI/IUTUBHOW KOMIIOHEHTON?

29. Kak UCKTIOYUTH BIUSHUE CE30HHBIX KOJIEOaHUM TIPHU pacueTe TpeHaa?

30. Korna ucnosib3yercst MOJIeb IPOrHO3UPOBAHUS ¢ MYJIBTUILUIMKATUBHON KOMIIOHEHTOM?

31. Kak ocyuiecTBisieTcs Jece30HalIn3alus TpeH1a B MyJIbTUIUIMKaTUBHON Moienn?

32. KakoBa poip METOZ0B ONTUMU3ALUHU B PELICHUH 3a/1a4 YIIPaBICHUA?

33. [IpuBenute Ki1accuPUKAIMIO METOIOB ONTUMH3AIUH.

34.YTto Takoe 0JJHOMEpHAs ONITUMH3ALINS !

35. IlpuBeauTe OOLINI aITOPUTM UTEPAITIOHHOTO ONITUMH3AIIMOHHOTO TIOMCKA.

36. Ha xakom cBoiicTBe (PyHKITMI OCHOBaHBI METOAbI OJTHOMEPHOM ONTUMU3AIIAN?

37. O0BsICHUTE IPABUIIO UCKIIOYEHUS! HHTEPBAJIOB B TOUCKOBBIX aJIrOPHTMaX.

38. OnuiuTe aaropuT™M METO/1a MOJIOBUHHOTO JIETICHUS.

39. Onuimure CymHOCTh U MPUBEIUTE AITOPUTM METO/IA 30JI0TOTO CEUCHHUS.

40. OnummTe BRIYUCIUTENBHYIO Tipolieypy MeTona HeroTona-Padcona.

41. B uem cyniHOCTh METOJa MIOKOOPJMHATHOIO CIIyCKa MHOIOMEPHOM ONTUMU3aLUN?

42. Onuimure UaelHbIE OCHOBBI I'PAIMEHTHBIX METOJOB TIOUCKA.

43. OOBSICHUTE AITOPUTM METOJIa HAMCKOPEHIIIero CImycKa.

44. Onumure aroput™ Metoja HerotoHa.

45. Yem 3a1auu ¢ OrpaHHYEHUSIMUA OTIMYAIOTCS OT 3a/1a4 0€3yCIOBHON ONTHMHU3AINH?

46. OnuiMTe anropuT™M CUMILIEKCHOIO METOA IS 3a/1a4 JIMHEHHOTO MpOrpaMMHUPOBaHUSI.

47. [lpuBeauTe anropuT™M MeTo[a MHOXKUTENEH Jlarpanka uist 3a1a4 ¢ OrpaHUYEHUSIMU PABEH-
CTBaMH.

48. Kak ocyiiecTBisieTcs pelieHue 3a1a4 ONTUMHU3AUU C OTPaHUYEHUSIMU-HEPAaBEHCTBAMHU.

49. KakoBO Ha3HAYCHHE AICKTPOHHBIX TAOIUIL?

50. [lepeuncnure OCHOBHBIE MPOIEAYPHl TEXHOJIOTHU 00PAOOTKHM TAOJWYIHBIX JAHHBIX.

51. Kak 3anmyctuth B paboty Tabauunslii npoueccop Excel 7.0 u BoliiTu U3 Hero?

52. Onumure CTPyKTypy JAEKTPOHHOU TaOIUIIBI.

53. KakoBbI npaBuia aJipecaluy B IEKTPOHHON Tabnuiie?

54. Kakue Turbl JaHHBIX UCTONB3YyIOTCs B Excel 7.0, 1 kakoBBI 0COOEHHOCTH MX BBOJIA B
SYEHKH IEKTPOHHON TaOIuIIbI?

55. KakoBbl ocobennocT ¢popmupoBanus B Excel 7.0 psgoB TEKCTOBBIX BEIUYWH, YUCEIT U AaT?

56. Kak pegakTUpyIOTCs JaHHBIE B siU€HKaX dJIEKTPOHHOMN TaOIuUIbI?

57. 3n0uTe OCHOBHBIE OHATUA O JOpMaTaxX JAHHBIX B AYEHKAX 3JIEKTPOHHOU TaOIMUIIBI.

58. Kak u3MEeHUTH IUPUHY CTOJOLIOB U BBICOTY CTpok B Tabmuie Excel 7.0?

59. Kak 06pabaThIBatoTCs TaHHBIE B QJIEKTPOHHBIX Ta0IHIIax?

60. Kakue Tunsl BCTpoeHHBIX QyHKLUI coaepskatcs B Excel 7.0?
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61. Kakum 06pazom MoxHO ayOnupoBath popmysibHbIe qaHHBIE B Excel 7.0?

62. Ha30BUTE OCHOBHBIC ATAIBI CO3/IaHUS AUATPAMM B DJICKTPOHHOM TabHIIe.

63. Kakum o6pazom moxxno B Excel 7.0 co3nath nHGOpMAIHIO B BUJIE CITUCKOB?

64. Kax coptupytorcs u ¢punbtpyrores ciucku B Excel 7.0?

65. KakoBbl ocobeHHOCTH paboThl ¢ KoMaHao# [lonbop mapamerpa?

66. Kak B Excel 7.0 pematorcs 3a1a4vt ONTUMU3ALUHU?

67. [IpuBenute Ki1acCU(PUKAIMIO METOIOB ONTHMH3AIUH.

68. Uto Takoe 0JHOMEpHAasi ONTUMU3ALIHS?

69. [IpuBenuTe 00N aITOPUTM UTEPALIMOHHOTO ONTUMHU3AITMOHHOTO TTOUCKA.

70. Ha xakom cBoiicTBe (PyHKIIUN OCHOBAHBI METO/IBI OJJTHOMEPHOU ONITUMU3AIIH?

71. O0BsACHUTE MPABUIIO UCKITFOYEHUSI HHTEPBAJIOB B TIOMCKOBBIX aTOPUTMAaX.

72. Onuiure alropuT™M METOAA MOJIOBUHHOTO JICIEHUS.

73. OnuimuTe CyIHOCTh U MPUBEIUTE AITOPUTM METO/A 30JI0TOTO CEYEHUSI.

74. Onuimure BbIYKUCIUTENBHYIO Nporenypy Metoga HetoTona-Pagcona.

75. B 4em cymHOCTh METOa MOKOOPAMHATHOTO CITyCKa MHOTOMEPHOM ONTHUMH3ALINN?
76. OnumuTe uaeHHbIe OCHOBBI TPAJUEHTHBIX METOIO0B ITOUCKA.

77. O0bSACHUTE AITOPUTM METOA HAUCKOPEHIIETo CITyCKa.

78. Onuiure aaropuTm metona Herotona.

79. UeM 3aauu ¢ OTpaHUYEHUSIMU OTJIIMYAIOTCS OT 3a/1a4 0€3yCIOBHOM ONTUMHU3ALUU?

80. OnumuTe aNIropuT™M CUMILIEKCHOTO METO/1a JJIs 3a1a4 JJUHEHHOTO
nporpammupoBanus. [ [puBeuTe anroputM MeToaa MHOXUTeNen Jlarpanxa juist 3a1a4 ¢
OTpaHUUYEHUSIMU PABEH- CTBAMH.

81. Kak ocymiecTBiseTcs peiieHue 3ajad ONTUMU3AINY ¢ OTPaHUYEHUSIMU-HEPaBEHCTBAMHU.

82. KakoBo Ha3HaUYCHUE AIIEKTPOHHBIX TaOIHII?

83. Ilepeuncnute OCHOBHBIE TPOLIEAYPHI TEXHOJIOTMH 00pAOOTKU TaOIUYHBIX JaHHBIX.

84. Kak 3amycTuth B paboTy Tabiamunsiii mpoueccop Excel 7.0 u BoiiiTH U3 Hero?

85. OnumuTe CTPYKTYPY IEKTPOHHOUN TaOJIHIIBI.

86. KakoBbl npaBuiia agpecaii B 3JIEKTPOHHOUN Ta0uie?

87. Kakue Tumbl TaHHBIX HCTIONB3YIOTCS B Excel 7.0, u kakoBbI 0COOEHHOCTH MX BBOJIA B
AYEHKHN JIEKTPOHHOMN TaOIUIIBI?

88. KakoBbl ocooenHoctr popmupoBanus B Excel 7.0 psiioB TEKCTOBBIX BETUYHH, YUCET U 1aT?

89. Kak peakTHpyrOTCs TaHHBIC B TYCHKaX dJICKTPOHHOU TaOIHUIIBI?

90. N3n0oxuTe OCHOBHBIC MOHATHS O (hopMaTax JAaHHBIX B TUEHKaX AICKTPOHHOW TaOIHUIIBI.

91. Kak M3MEHHTH IIUPHUHY CTOJOLIOB M BBICOTY CTpok B Tabmuie Excel 7.0?

92. Kak 00pabaThIBalOTCS IaHHBIE B DJICKTPOHHBIX TaOIHIIax?

93. Kakue TumBI BCTPOCHHBIX QyHKIUH copepskatcs B Excel 7.0?

94. Kakum 06pazoM MokHO TyOmnupoBaTh hopMynbHble nanHbie B Excel 7.0?

95. HazoBuTe OCHOBHBIE ATAIbl CO3/IaHUSI TUArpaMM B AJIEKTPOHHOU TabIIHUIIE.

96. Kakum o6pazom moxHo B Excel 7.0 co3gats nndopmainio B BHI€ CIIUCKOB?

97. Kak coprupytorcs u punbTpyrorcs cnucku B Excel 7.07

98. KakoBbl ocobeHHoCcTH paboThl ¢ komanaoi [logbop mapamerpa?

99. Kaxk B Excel 7.0 pematorcst 3aa4u ONTUMHU3ALNN?

100. Kakue tunsl Mozeneit Bol 3HaeTe, 1 Kak OHU MOTYT OBITH KJTacCCU(PUIIMPOBAHBI?

101. JlaiiTe onpeneneHue U MPUBEAUTE KIACCUPUKALIUIO CUCTEM.

102. OnumuTe METO MOCTPOSHUS ONEPAIIMOHHBIX MATEMAaTUYECKUX MOJIETCH.

103. ITo kakuM npuHIUIAM BbIOUpaeTcss KpUTepuil 3PPeKTUBHOCTH?

104. OnumunTe OCHOBHBIE TPeOOBaHUS K KpUTEpHUIo 3(pHekTUBHOCTH.

105. YTo Takoe cucreMa orpaHMYEHU MaTeMaTudeckoi Mosenu?

106. Kakue BUIbI KpUTEPHEB UCIIOJIB3YIOTCSI B MATEMATHUECKUX MOAECIISAX?

107. OnumurTe METOIbl CBEPTKUA KPUTEPUEB B MHOTOKPUTEPUATILHBIX 3a/1ayax.
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108. ITpuBenuTe MaTeEMaTUYECKUE MOJICIIH YIIPABJICHUS IPOU3BOJICTBOM.

109. B uem oTIMYUTENHHBIE OCOOCHHOCTH MOJIENEH IEOYNCICHHOTO TUHEHHOTO
MPOTPaMMHUPO- BaHUs?

110. OnuimunTe MOJENN CETEBOrO IJIAHUPOBAHUS (TPAHCIIOPTHAS 3a/1a4a).

111. Kakue nmapameTpsbl yIpaBJICHUYECKUX 3a1a4 MPUBOAAT K HEJIMHEHHBIM MOJENSIM?

112. Kak M0>xHO 1peoOpa3oBaTh HEMMHEHHYIO MO/IETb B 33/1a4y LIEJI0OYUCICHHOTO MTPOrpaMMHU-
poBaHus?

113. Kak MO>XHO y4eCTh HEIMHEHHOCTHU IPU COXPAHEHUHU CTPYKTYPbI IMHEHHONW Moienn?

114. Yro Takoe AMHAMUYECKOE POrPAMMHUPOBAHKE, U KaK (POPMHUPYIOTCS MOJICTTH JHHAMUYEC-
CKOT'0 IIPOrpaMMHUpPOBaHUs?

115. C kako¥ 1eJIbl0 OCYIIECTBIISETCS aHAIU3 TaHHBIX B MEHEHKMEHTE?

116. U3noxute anropur™m Merona JKopaana-I'aycca pemnienus cucteM JIMHEHHBIX YpaBHEHNN ?

117. B uem ocoOeHHOCTH MeTO1a 3eieNs peleHus] CUCTEM JTMHEHHbBIX YpaBHEHUI?

118. Kakue Bbl 3HaeTe METO/IBI pellieHUsI HETUHEHHBIX YPABHEHUIA?

119. Kakumu crioco6amMu MOKHO OCYIIECTBUTh MHTEPIIOIALNIO QPYHKIUIT?

120. [IpuBenuTe anropuT™M BBIUUCICHUS OMPEACICHHOTO HHTErpalia U PeaIu3yuTe ero B KOMITb-
FOTEPHOMU CpeJIE.

121. Kak noyiyuuts ypaBHEHUE JIMHEHHOU perpeccuu?

122. Yto xapakrepusyet Kod(hGUIIUEHT KOPPENIALNU, U KaK €ro BEIYUCITUTH?

123. Kak mpou3BOAUTCS CTATUCTUYECKOE OLIEHUBaHUE JIMHEMHOU perpeccun?

124. Kak pemaercs 3ajja4a I0Jy4eHUs] MHOKECTBEHHON perpeccuu?

125. Kak ucnonap3yroTcs HETMHEHHbIE MOJIETU perpeccun’?

126. Kakue Mmozenu nporuo3uposanus Bam n3BectHbl?

127. OnuiurTte Moiesib MPOTrHO3UPOBAHUS C aITUTUBHON KOMIIOHEHTOM ?

128. Kak UCKITIOUUTh BIUSHUE CE30HHBIX KOJICOAHMIA TP pacdere TpeHaa?

129. Koraa ucnonb3yercst MOAEb TPOTHO3UPOBAHUS C MYJIbTUIIIIMKATUBHOM KOMIIOHEHTOM?

130. Kak ocymiecTBisercs: Jece30Haan3alus TpeHaa B MyIbTUILIMKaTUBHON MoAenu?

131. KakoBa posib METOAOB ONTUMU3ALIMK B PEIICHUH 3a7a4 YIPABICHUSA?

132. IpuBenute Kaccu(UKAUIO METOI0B ONTHUMHU3AIINH.

133. Yrto Takoe oJJHOMEpHAs ONITUMU3ALINS?

134. IIpuBenuTe OOIMIA ANTOPUTM UTEPAITMOHHOTO ONTHMU3ALMOHHOTO ITOUCKA.

135. Ha xakom cBoiicTBe (DyHKITMIT OCHOBaHBI METO/Ibl OJTHOMEPHOM ONTUMU3AIINAN?

136. O0bscHUTE MPABUIIO UCKITIOUEHHSI HHTEPBAJIOB B TIOMCKOBBIX AITOPUTMAX.

137. OnuurTte alnropuT™M METO/ia MOJIOBUHHOTO JIEJICHUS.

138. OnuuuTe CynHOCTh U MPUBEIUTE aJITOPUTM METOJ1a 30JI0TOTO CEUEHUSI.

139. OnuiunTe BHIYUCIUTENBHYIO NpoLeaypy Merona HetotoHa-Padcona.

140. B yeM cyImHOCTh METO/1a TOKOOPAMHATHOTO CITyCKa MHOTOMEPHOM ONTUMHU3ALINU?

141. OnuinTe UaelHbIE OCHOBBI TPAJAUEHTHBIX METOJOB ITOMCKA.

142. O0bsacHUTE AITOPUTM METO/Ia HAUCKOPEHIIETo CITyCKa.

143. Onumnre anroput™ Mmeroaa HeroroHa.

144. Yem 3amaun ¢ OTpaHUYEHUSMH OTIMYAIOTCS OT 3a/1a4 0€3yCIOBHOM ONTHUMU3AIUH?

145. OnuumunTe aIropuT™M CUMILJIEKCHOTO METOAA JUIsl 3a/1a4 JINHEHHOTO TPOrpaMMHUPOBAHUS.

146. IlpuBenute anropuT™ MeTo/ia MHOKUTeNel Jlarpanska aJisd 3a/1a4 ¢ OrpaHUYEHUSIMU
paBeH- CTBaMH.

147. Kak ocyuiecTBiseTcs peleHue 3ajad ONTUMU3ALHUY ¢ OTPpaHUYEHUSIMU-HEPABEHCTBAMHU.

148. KakoBo Ha3HaYeHUE DIEKTPOHHBIX TaOIUI?

149. [lepeuncnure OCHOBHBIE MPOIEAYPHl TEXHOJIOTHU 00PaOOTKHN TaOJIUIHBIX JAHHBIX.

150. Kak 3amyctuts B paboty Tabnuunsiii npoueccop Excel 7.0 u BoiiiTH U3 Hero?

151. OnumuTe CTPYyKTYpy NEKTPOHHON TaOIHIIbI.

152. KakoBbl npaBuia ajgpecanny B JIEKTPOHHON Ta0nuie?



23

153. Kakue TuIbl TaHHBIX UCTIONB3YIOTCS B EXcel, n kakoBbI 0COOEHHOCTH UX BBOJIA B STYCHKH
AIIEKTPOHHOUN TaOIHIIBI?

154. KakoBbl ocobenHoCcTH hopMupoBanus B Excel psiioB TEKCTOBBIX BETUYHMH, YACET U 1aT?

155. Kak penakTupyroTcs TaHHBIC B TYEHKaX dJEKTPOHHOU TaOIHUIIBI?

156. N3noxuTte OCHOBHBIC TTOHATHS O (hopMaTax JAaHHBIX B SUEHKAX AIEKTPOHHON TaOIHUIIBI.

157. Kak u3MEeHUTh UPUHY CTOJIOIOB U BBICOTY CTPOK B Tabiuue Excel 7.0?

158. Kak oO6pabaTeiBatoTCs TaHHBIE B QJIEKTPOHHBIX TaOIHIIax?

159. Kakue tunsl BctpoeHHBIX (QyHKIMI conepxkarcs B Excel 7.0?

160. Kakum 06pa3om MokHO ayOnupoBath popmynbHbIe qaHHbIe B Excel 7.0?

161. Kakum o6pazom moxHo B Excel 7.0 co3gats nnhopmaiinio B BHI€ CIIUCKOB?

162. Kak coptupytorcs u punbtpyrotes criucku B Excel 7.0?7

163. Kakoif moToK COOBITHI Ha3bIBaIOT MPOCTEHIINM (ITyacCOHOBCKUM)? B deMm coctosiT ero
CBOICTBA CTALIMOHAPHOCTH, OPJIMHAPHOCTH U OTCYTCTBUS MOCIEACHCTBUSA?

166. KakoBbl ocobeHHOCTH paboThl ¢ KoMan 1o [Togdop mapamerpa?

167. Kak B Excel 7.0 pemarotcs 3aa4u ONTUMU3AINAN?

168. [laiiTe onpezaeneHne MaTeMaTUYECKOr0 OKUIAHUS U IUCIIEPCUM CKAJISIPHON TUCKPETHOM
WM HETpPEepbIBHOM cilydaiiHoil BenuuuHbl. [IpuBenute mpumMep pacrpeneicHus, He UMeEro-
[IeT0 HA MaTEMATHYECKOTO OKUIAHWMSI, HU JUCIICPCHH.

169.1IpoBepbpTe NpHUBEICHHBIC JEKIIMOHHOM MaTepHajie CBOMCTBA MAaTeMaTHYECKOTO OXHUIa-
HUS ¥ IUCTIEPCUU CKAISIPHOMN CIIy4aiiHOM BEIMYMHBI B AUCKPETHOM U HEMIPEPHIBHOM CITydasiX.

170.JlokaxuTe, 49TO IS HE3ABUCHMBIX CIydYaiHBIX BEJIMYMH & U 1) JUCIIEPCUST UX
MIPOU3BEICHHUS

p& M = ME) - M) - ME” - Mn®

171.Jaiite ompenesneHue MOJHOW TPYIIBI COOBITUI U CHOPMYIHPYHTE TEOpeMy O MOTHOU
BEPOSTHOCTH.

172.Kak QopmynupyeTcs U B KaKUX CIy4asx HCIOJb3yeTCs Teopema rumotes (dpopmyia
Baiteca)? [IpuBenute npumMep €€ UCTIOIB30BAHMUS.

173.J1aliTe ompeneacHUe IMOCIEAOBATEILHOCTH HE3aBUCUMBIX HcnbIiTaHui. IlpuBennre
MpUMephl UCTIOIb30BaHus cxeMmbl bepHynnn. KakoBbl cBoiicTBa OMHOMUAIBHOIO pacrpesesieHus?
YeMy paBHBI €T0 NIEPBbIE MOMEHTHI?

174 Kakoe pacnpenenenue Ha3bpBalOT rumnepreoMmerpudeckuMm? IlpuBenure mnpumepsl
UCTOJIb30BAHUSI TUIEPreOMETPHUUECKOTO pacHpesiefieHuss B 3aJadaX BBIOOPOYHOTO KOHTPOJIS
KauecTBa (HaJeKHOCTH U O€30MaCHOCTH).

175.ChopmynupyiiTe yCIOBUS, TPU BBIMOJIHEHUH KOTOPHIX BO3MOKHO HCIIOJIB30BaHUE
reoMeTpUUYecKoro pacnpeaeneHus. [lpusenure npuMep ero UCIoJIb30BaHUA B 3a7ja4yax Ha/IeKHOCTU
1 0€30MacHOCTH.

176.Kakoe pacnpezneneHue Ha3bIBalOT pacrpeneneHueM llackans? Berumcinre ero mepsbie
MOMEHTHI. KakoBBI yaCTHBIE ClTydan 3TOrO paclpeaeacHus?

177.Kakoe pacnpelieieHHe CIy4ailHbIX BEJIMYMH HA3bIBAIOT MOJUHOMHANbHBIM? [IpuBenute
NpUMEpPbl  MCIOJIb30BAaHUS  MOJIMHOMMAIBHOTO pacnpeneneHus. Kakumu OyayT —dacTHbIE
pacnpe/iesieHus B Cily4ae JByMEPHOT0 MOJIMHOMHUAIBHOTO pacipeaeaeHus ?

178.Kak onpenendioT MoAy, MEIMaHy U KBaHTWIb pacnpeaencHus? UTo oHM XxapaKkTepu3yoT?

179.JaiiTe omnpezneneHne aCHMMETPUHM M JKCLECCa PACHpPENETICHUs] CIy4alHOM BEJIMYWHBI.
Kakue cBolicTBAa OHM XapakTepu3yroT? BpluncauTe >TH  mapaMeTpbl s HOPMaJbHOTO
pacripesieneHusl.

180.Kak BiusieT M3MEHEHHE MapaMeTpoOB HOPMAJIBHOIO pachpeieseHus Ha (opMy KpHBOM
IJTIOTHOCTH PacrpeaeieHus?

181.B 4ueM COCTOMT «IIpaBWJIO TPEX CUIM» A HOPMAJIBHO PACIpPENEICHHON ClydaiiHOU
BEJINYUHBI? BeIUHCINTE COOTBETCTBYIOIIYIO BEPOATHOCTb.

182.Chopmynupyiite HEOOXOAMMOE W JOCTATOYHOE YCJIOBHSI HE3aBUCHMOCTH CITyYalHBIX
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BeMMUYMH. Kak COOTHOCATCS MOHSATHSA HE3aBUCHMOCTU M HEKOPPEIMPOBAHHOCTH JBYX CIy4alHBIX
BenuuuH? IlpuBenurte npumep ciayyailHbIX BEJIWYMH, U1 KOTOPBIX HE3aBUCUMOCTb PaBHO3HAUHA
HEKOPPEIMPOBAHHOCTH, U IPUMEDP, KOTAA U3 HEKOPPEIUPOBAHHOCTHU HE CIIEYeT HE3aBUCUMOCTb.

183.Kakumu cBoiicTBaMu oOsiafjaeT KoBapualys JIBYX CIy4ailHBIX BeTUUnH? J[oKakuTe 3TU
CBOJCTBA.

184.1lepeuncnute cBoiicTBa Kod(duuueHTta xoppeiasuuud. YTo oO3HAYaeT IMOJNO0KUTEIIbHAS
(oTpuuarenbHas) Koppensuus ciy4alHbIX BenuuuH? Jlaiite TpaduyecKyro HILTIOCTpalUio
KOPPEJISILIMY JBYX CIIy4alHbIX BEJIUYHH.

185.Kak cBs3aHbl MaTpUIbl KOBapUallMd M KOPPESIMM JBYX CIy4alHBIX BEJIUYUH?
[Tomyuyure 3TO0 COOTHOLICHUE.

186./laiiTe onpeneneHne XxapakKTepUCTHUECKON (DYHKIIMU U TIEPEUUCITUTE €€ CBOICTRA.

187.ITokaxkuTe, 4TO B CiIydae TMHEHHOTO MPE0OPa30BaHus IBYMEPHOTO BEKTOPA & 110 3aKOHY
1 = AE + b c HeBBIpOKIeHHOI MaTpHIel A MIOTHOCTH fn pacrpeesieHrs BEKTOpa 1)

BBIPAKACTCA YCPE3 INIOTHOCTDb f&; pacnpeaciiCHNA BEKTOPA 110 3aKOHY

f, =—— fi[A" - (y-b
188.0numuTe moapoOHO MPOIEAYPY 3aMEHBI MEPEMEHHBIX MPHU MPEOOpa30BaHUU JTBOHHOTO
WHTETpaJIa B MOBTOPHBIA W yKAXHUTE rpaduueckd 0OJACTH HHTETPUPOBAHHS IPHU BBIYUCICHUU

3aKOHA PACHpENENEHUs: a) CyMMbI ABYX CIy4aliHbIX BEIMYHMH & W 1) C 3aJaHHOM COBMECTHOM

wiotHocTei0 T (X, Y) ; 6) pasHoctu § u 1); B) mpousBeseHust U 1); I) YaCTHOTO OT JEJEHUSA &
Ha ).

189. KakoBa mpouenypa IpPOBEACHHS W YCIOBHUS IPOBEACHUS JIHUCIIEPCHOHHOTO aHaIW3a
9KCIIe- pUMEHTAIIbHBIX JaHHBIX?

190. Omnummre npoueaypy NPOBEPKU THUIOTE3b O BUAE (GYHKIUHU MJIOTHOCTH paclpe/ieeHus
Ha OCHOBE Kputepus cornacus [Iupcona.

191. Kak BbINONHSETCS WHTEpBAIbHAS OLEHKA (QYHKUUU paclpeieieHus MO KPUTEPHIO
Konmo- roposa?

192. CdopmynupyiiTe IOCTAaHOBKY 33aJjaudl O MHOKECTBEHHOM KOPPEJSILIUU U PEerpeccHu. YKa-
KHUTE 3aKOHBI paCTpeACIICHHs CTATUCTHK TSI KOO(PPHUIIMEHTOB YPaBHEHUSI PETPECCUU U KO-
3G PUIHEHTOB KOPPEISAILUH.

193. TIlpoBemute BbIMUCICHUE KOX(D(UIMEHTOB JMHEHHONW pETpecCHr B JIByMEPHOM  CIydae
METOJIOM HaWMEHBIINX KBa/paToB. llomydure cucteMy HOpMaJIbHBIX YpaBHEHUM W Hailure ee
pelIeHue.

194. KakoBa nporeaypa MpoBEpKH aJeKBATHOCTU YPABHEHUS perpeccun’?

195. Hcnonb3ys cOOTBETCTBYIOIINE BCTpoeHHOU (yHKIuer naketoB Excel (Mathcad), momy-
ypre mpu N = 2 marpuny I, ucnonssyemyro npu perrenuu 3aaad GOpMaaM3alul CHCTEM.

3amaHud IS CaMOCTOSATENIbHOI PadoThI (MPAKTHKYMA)

Bapuanr 1
1. Ha cxiiag Ky3HEYHOIIPECCOBOTO 11€Xa MOCTYNAKT CIUTKH JUIs TOKOBOK € TPEX METaJLITypru-
4eCcKuX 3aBoJ0B. B cMeHy mocrtynaer ¢ nepsoro 3asoga 60 ciautkoB, co BToporo 10 u ¢ Tpersero
30. KadecTBO CIHMTKOB KOHTPOJHUPYIOT B (u3NKO-xuMHueckoil sabopatopun (PXJI) mo
XUMHUecKoMy coctaBy. IlepBsiii 3aBox nocrasiseT 90 % KadueCTBEHHBIX CIMTKOB, BTOPOH - 92 %,
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Tpetuii - 85 %. Onpenenutb BepOSTHOCTH BbIOOpa Kaue€CTBEHHOTO CIUTKA, €CJIU MPOIYKIUS Tpex
MOCTaBUIMKOB CM€- IITUBAETCS.

2.B maptuu, comepxamieit 100 wu3genwii, cpeau KOTOpbIX wHMeeTcss 15 nedeKTHBIX,
BBIOpaHHBIX Haynawy 10 m3menwii nns mpoBepku UX KadecTBa. [IOCTpOUTH 3aKOH pacmpeeeHUs
BepositHocTH P(X = k) Toro, uTo B BRIGOpKE conepikutcs poBHO K medekTHbIX m3nenuit. Haiitu
MaTeMaTH4e- CKOe OXKHUIAHWE W IUCIIEPCUI0 drcia Ne(eKTHhIX neTanedd. Hailtu mpou3BoIsIIyIo
GYHKIUIO M C €€ MOMOIIbI0 BHOBb HAMTH MaTeMaTUYECKOE OKUIAHHE U JUCIEPCHUI0 4YHCia
NeEKTHBIX JeTaCH.

3. CirydaiiHasi BEeIMYMHA & UMEET IUIOTHOCTD PAaCIIPe/ICICHHUs

o

p(x) = x - exp(roax), x>0, (a,A)>0.
I

Ipu oo = 0,5 u A =} 2 naiitu ee Ppynkumio pacnpenenenuss I'(X) . Iocrpouts

rpaduk
IJIOTHOCTH ¥ (DyHKIMH pacrpesieleHus 1T HeCKOIbKUX 3HaueHuit N . Ilpu N = 4 wmaiitu xapakTe-
puctudeckyio ¢pyHKuuio. [IpoBepuTh MpaBUIBLHOCTH pe3yiIbTaTa, UCHOIB3Ys (hopMyny oOpamieHus
Y BBIYUCIISIS INIOTHOCTH PACIpeIesIeHUs M0 HaliIEHHON XapaKTepUCTUYECKON (PyHKIINU.

4. HezaBuCHMBIE CITyYaiiHble BEJIMYUHEI S ¥ 1] pacupe/eaeHbl PaBHOMEPHO Ha MHTepBanax [0,
2] u [0, 3] cootBercTBeHHO. HaiiTn 3aK0H pactpejeneHus caydaiiHoi Benmuaunsl & = & + 7). Ilo-
CTPOUTh TPaUKU IUIOTHOCTEH CIydaiHBIX BENTHMYHH C, & W 1]. BBUMCINTE MaTeMaTHYecKoe
OKHJa- HHME U JUCIEPCHIO CIydailHOW BenumuMHel ( , MO HaiileHHOH IUJIOTHOCTH, a TaKiKe,
HUCIIONB3YSI TIEPBBIE MOMEHTEI, & U 1).

Bapuanr 2

1. BeposTHOCTH TOTO, YTO MIPHU OAHOM HU3MEPEHUH HEKOTOPOU (hPU3MYECKOM BEIMYUHBI OyIeT
JIoTyIIIeHa o1IrOKa, MpeBbIIIaoas 3aJaHHy0 TOYHOCTh, paBHa 0,4. [IpousBeneHb! TpH HE3aBUCH-
MBIX U3MepeHHs. HailTu BeposSTHOCTH TOr0, YTO TOJIBKO B OJIHOM M3 HUX JIOIyIIEHHAs OIIMOKa Ipe-
BBICHUT 33/IaHHYI0 TOYHOCTb.

2. Jlnst GMHOMMATIBHOTO paclpelesieH!s] HATH MaTeMaTH4ecKoe OXKUAaHUE U JHUCIIEPCHUIO.
BoruncnuTh mpou3BOAIIYI0 QYHKIMIO U 3aT€M 10 MPOU3BOJAIIEH (YHKIIMM BHOBb HAlTH MaTeMa-
TUYECKOE OKHJIaHue U auctiepcuro. [loctpouts rpaduku i psaa pacrpeneiaeHus 1 QyHKIIMHA pac-
npeieeHust JUIsl BBIOpaHHBIX 3HAaYEHHH MTapaMeTpoB.

3. IlycTs cnyyaiiHas BenmMuuHa & nMeeT Hi'IOTHOCTI) pacripenieneHus

p(x) = _- exp(-[x]).
2
TpebyeTcs HailTu ee QYHKUMIO pacnpeeneHts, TOCTPOUTh IpaUKH IUIOTHOCTU M (PYHKIMU
pacnpenenenus. HailTu mo miioTHOCTH paciipesielieHHsl €€ XapaKTepucTHIecKyro GpyHkuuto. Borauc-

JIUTh MarematHueckoe oxupanue ME , u mucnepcuro DE ; u cpaBHMTH 5TH pe3yJbTaThl C
OPAMBIM
BBIYMCIIEHHEM 10 TUIOTHOCTH.

4. He3aBucuMble citydaiinbie BeimuuHbl & 1 1) 3a1ansl npy X > 0 u 'y > 0 coumn
IIJIOTHO- CTSMHU:

p(x) = exp(-x); p(y) = 0,5-exp(-0,5- y).

HaiiT 3aK0H pacnpejieieHus CIydaitHoi BeJIMIUHbI C = % [TocTpouts rpadguku MmioTHO-

cTeil ¥ QyHKIMiT pacrpeneneHus Cly4aiiHbIX BEJIMYUMH &, 1] U C . BBIYMCINTL MaTeMaTHYeCKOe
0XHM- JTaHUE W JUCIEPCHI0 CIy4allHOM BEJIIMYHUHBI f; , TI0 HaWJCHHON IUIOTHOCTH, a TaKXe,
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UCIIOJB3ys COB- MECTHYIO TUIOTHOCTh CIIyYalHbIX BEIUYMH, & U 1).

Bapuanr 3
1. Tpu wuccrnenoBarenss HE3aBUCUMO JPyr OT Jpyra MPOU3BOJST H3MEPEHUS HEKOTOpPOH
¢dusnye- CKOW BEIWYHHBI. BEepOosSTHOCTH TOTO, YTO MEPBBIN MCCIIEAOBATENh JIOMYCTUT OMIUOKY TpU
CUMTHIBAHUHM TIOKa3aHWM mpubopa, paBHa 0,1. Jlis BTOPOrO M TPEThETO 3Ta BEPOSITHOCTH
coorBercTBeHHO paBHa 0,15 u 0,2. HaifTu BepOATHOCTH TOTO, YTO IPHU OJHOKPATHOM H3MEPEHUU
XOTsI OBbI OJIMH U3 MCCIIEA0BATENCH TOMYCTUT OIIHOKY.
2. CniyuaiiHas BeMYMHA & DKCIIEHTPUCUTETA M3TOTOBJIEHHBIX JIETAlel XapaKTepU3yeTCs pac-

npeaenenueM Panest
[x?)

F(x):1-eXR| 2J|’ x>0.
Haiitu pacnpenenenue mioTHOCTH BePOHTHOCTI/I.2HOCTpOI/ITB rpaduKH MIIOTHOCTH U (DYHKIIUN

pacripenienieHusl. BBIUMCIUTG NPOM3BOIAIIYI0 (YHKIMIO W IO HEW HalWTH MaTeMaTHYecKoe
oxunanue u aucnepcuro. CornocTaBuTh 3TU PE3YJIbTATHI C MPSIMBIM BBIUUCIEHUEM 110 INIOTHOCTH
pacrpeesne- Husl.

3. CiiyuaiiHble BEJMYUHBI S U 1] UMEIOT aBCONOTHO HENPEPHIBHOE PACHIPEENICHHE C TLIOTHO-
cTbto BepossTHOCTHU (C - HOpMUPOBOYHAS KOHCTPHT&) ]

p(x,y) =C - exp S (xXF+ D+ D) .
2 |

BrInonHuTe HOPMHUPOBKY pacupeneneHus. HaliTu yacTHbIE TUIOTHOCTH pacnpenencHus. Bol-
YUCIIUTh MaTEMATHYECKUE OXKUAAHUS U AUCTiepcur & 1 1). HallTu yClIOBHBIE TIIOTHOCTH pacipee-
JIEHWS U TIOCTPOUTH KPUBBIE PETPECCHU & HA Y], U V] HA & .

4. JIokasaTh, 4TO €CIIM KaK/asi U3 He3aBHCHMBbIX CIIyYallHbIX BENUYMH &) u &, paBHOMEPHO

pacrpejenena Ha HHTEpBae [O, l] , TO CIlyJaiiHble BeTmauHbl 1)1 1 12

n, = ,,LZ In(§,) - cos(2ng,), M, = 4[2 In(§,) - sin(2n&,)

SABJIAFOTCS HE3aBUCHMBIMU U CTaHIAPTHBIMHU, HOPMAIBHO PACTIPEIETCHHBIME BEIMYMHAMHE C
napamerpamu 2 = 0,0 = 1.

Bapuant 4
1. MHOrokpaTtHo U3MEPSAIOT HEKOTOPYIO GU3NYECKYIO BEIMUUHY. BeposTHOCTB TOrO, 4TO NpU
CUMTBIBAHUM IIOKa3aHUN IpuboOpa JAomylleHa olMOKa, paBHa P . HaliTu HauMeHsbliee 4ucio

U3Mepe- HUM, KOTOPOe HEOOXOAMMO MPOM3BECTH, YTOOBI C BEPOATHOCTHIO P > O MOKHO GBLIO
OKHJIaTh, YTO XOTS Obl OJJMH PE3yIbTaT U3MEPEHUN OKaKETCsI HEBEPHBIM.
2. Tlpoekuus X paamyca-BeKTOpa CIydyailHOW TOUKM OKpY:KHOCTH pamuyca R ma muamerp

uMeeT QYHKIIMIO pacipeneneHus Buaa (3akoH apkcinyca, -R < ?f <R)
F(x) = - arcsin

2w R
Haiitu niuotHocTs pacripesiesienns P(X) . BoIUMCIUTE MaTeMaTHIECKOE OKHUIAHUE M JIUCTIED-
cuio BeanuuHbl X . OnpenenuTs Ipous3BoAsAiyio GYHKIHUIO U, pasnaras ee B pasn Teiliopa, BHOBb
HalTH MaTeMaTHYecKOoe OXHuaHue W jaucnepcuro. [loctpouts rpaduku riotHocTH P(X) H
¢ynkumu pacnpenenenns F(X) .
3. Ilpenmonaras, uto &; u &, - He3aBUCUMBIE, OJIMHAKOBO PacHpe/IeNeHHbIe TI0 SKCIOHEHIIH-
albHOMY 3aKOHY C TAPaMeTpoM A CllydaifHble BeTHUHHbI 1
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M, = min(E,, §,), N, = max(§, §,) ,

BBIYUCIIUTh MaTPHIly KOBapuauuil 1, u 1, , a Takke KodQpUINEHT KOPPeIALUd U HOPMUPO-
BaHHYI0 KOPPEJSILMOHHYIO MaTpully. HaliTu yClOBHBIE MJIOTHOCTH PACHpPENENEHUS U IOCTPOUTH
HaWIy4Ily0 CPEJHEKBAAPATUYHYIO OLEHKY BEJINYMHBI V]2 10 BEJIUYUHE 1] .

4. HyCTB El n Ez - HC3aBUCUMBIC CJIy‘-IB.ﬁHI:IG BCJIIMYUHBI, KaXXAasd U3 KOTOPbIX UMECT CTaH-
JapTHOE HOpMaJbHOE pactpeaeneHre. HailTu 3aKoH pacripeneneHus BEpOsITHOCTH CITy4ailHON Beu-

28,5,

quHpIN) — ___ —

g2+8 |,

Bapuaur 5
1. Jlnst 3amaHHOTO HAOOpa SKCIEPUMEHTATBHBIX JJaHHBIX IPOBECTH ABYX(aKTOPHBIN quctep-
CUOHHEIN aHaIN3.

2. JInst npuBeNEHHBIX 3KCIEPUMEHTAIBHBIX JaHHBIX MPOBEPUTH IMIIOTE3Y O IJIOTHOCTH pac-
npezaeseHus no kpureputo [Iupcona.

3. st 3a1aHHO# COBOKYITHOCTH 9KCIIEPUMEHTAIILHBIX 3HaueHUH X, Y U ZHalTu ypaBHEHHE
JUHEWHOW pEerpeccuy, BBIUUCINUTh KOI(D(OUIMEHTH KOppEelsMM U TNPOBEPUTH aJEKBATHOCTb
ypaBHe- Hus 1o kpureputo @umepa. [IpoBectu rpaduyeckuii aHaaIu3 OCTaTKOB.

4. TTocTpouTh MIaH NOJHOTO (PAKTOPHOTO SKCIIEPUMEHTA 2, MTOCTPOUTH TOBEPUTEIIbHBIC NH-
TepBaJIbl A5 KO3 (UIIMEHTOB MOJICIH U OLEHUTD a/IeKBATHOCTH MOJEIIH.

Bapuanr 6
1. lns 3amaHHOr0 HAabOpa JaHHBIX BBIMIOJIHUTH TPEX(PAKTOPHBIN AUCTIEPCUOHHBIN aHAIN3.
2. JIns TpUBEAEHHBIX OKCHEPUMEHTANbHBIX JAHHBIX TOCTPOUTH OLEHKY (QYHKIUU
pacnpeneine- Hus 1o kpureputo Konmoroposa.

3. Ha oOCHOBe 3aJaHHBIX OKCIIEPUMEHTAJIBHBIX JaHHBIX X, Y W7  yCTaHOBHUTH

ontuManbHeli By 3aBucuMoctd Z. OT X, Y , BBHINOJHSS PErPECCUIO MOJIUHOMOM BTOPOTO
HOpsAJKA.

4. Ha ocnose 1uiana bokca - beHknHa nocTpouTs Tpex(pakTOPHYIO MOAEIb BTOPOTO MOPSIIKA
U HalTH ONTUMAalbHbIE YCIOBHUS 3KcnepumeHTta. [lo pesynbraram ombiTa Ha HYJEBOM YPOBHE
OLIEHUTH JIUCIEPCHIO IEJIEBOM (PYHKUMHM U TOCTPOUTH JIOBEpUTEIbHBbIC WHTEPBAJIBI IS
KO3 (D PUITMEHTOB MO- JIEIIH.

3agaHus 1719 CaMOCTOSITeIbHON padoThI

1. KakoBa nporneaypa npoBeieHus! U YCIOBUS ITPOBEIEHUS IUCIIEPCUOHHOTO aHaIN3a dKCIe-
PUMEHTAJIbHBIX TaHHBIX?

2. OnuuuTe npoueaypy NpoBEpKH FMIOTE3bI O BUE PYHKIMH IJIOTHOCTH paclpeesieHus Ha
OCHOBE KpuTepus cornacus [lupcona.

3. Kak BbInoHSAETCS MHTEpBaJIbHAS OLleHKa QYHKIMH pacnpeaenenus no kpureputo Kommoro-
posa?

4. ChopmynupyiTe MOCTAaHOBKY 33/1a4l O MHO>KECTBEHHOH KOPPEJSLMU U perpeccuu. Yka-
YKUTE 3aKOHBI PaCTIpe/ICIICHUSI CTATUCTHUK JIs1 KO3 (UIIMEHTOB ypaBHEHUS perpeccun u Koddduiu-
€HTOB KOPPEJIALMHU.

5. IlpoBenute BeIuncIeHUE KOADOUIIMEHTOB JIMHEWHON PETPECCUU B IBYMEPHOM CITydae
METO- JOM HauMEHBIINX KBaApaToB. [loayunTe cucteMy HOpMaJIbHBIX YPaBHEHUI U HallIUTE €€
pelieHue.

6. KakoBa npoueaypa npoBepKH aJJeKBaTHOCTH YPABHEHUsI perpeccuu?



28

7. B 4eMm cocTOuT mpoleaypa aHaJIn3a OCTaTKOB U JJIsl YErO OHA UCIIONIb3yeTcs?

8. KakoBbI ocHOBHBIE THIIBI (PAaKTOPHBIX 3KcriepuMeHTOB? [IpuBeanTe X KiacCUPHUKAIMIO U
YKa)KUT€ OCHOBHBIE OCOOEHHOCTH.

9. B ueM cOCTOUT IJIaHUPOBAHUE MOJHOTO (PAaKTOPHOTO HIKCIIepuMenTa? KakoBbl ero mpenmy-
IIECTBA U HEJOCTATKU?

10. KakoBa nporeaypa IiiaHUpOBaHUS U IPOBEJCHUS APOOHOTO (PaKTOPHOTO SKCIIEpUMEHTA?
B 4eMm ero npenmy1iecTBa o CpaBHEHHUIO C MOJIHBIM (PaKTOPHBIM 3KCIIEPUMEHTOM ?

11. B xakux yciaoBHSIX MOKHO MCIIOJIb30BaTh LIEHTPAJIBHBIM OpPTOrOHAJIBHBIH IJ1aH 3KCIEpU-
MeHTa? B ueMm ero npenMmyIiiecTBa u HeJOCTATKU?

12. B ueM coCTOUT METOA KpyTOro BocxoxaeHus bokca - Yuncona?

13. Kak BbInosiHsieTcss 00paboTKa B paMKax HEKOMITO3UIIMOHHOr O 11aHa bokca - Yuncona?

14. Wcnonb3ys coOTBETCTBYIOIINE BCTpoeHHOHU dyHKIuell maketoB Excel (Mathcad), momy-

uure npu N = 2 matpuuy | , ucnons3zyemyro npu penrennu 3a1a4 GopMaIn3aiy CI0KHBIX
CHCTEM.
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