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1. Llenu n 3agayum aucumnnvHbl

LUenbio ocBoeHns ancumnnuHbl «MaTemaTuyeckme metoabl B UHXeHepumn» — 4Bnd-
H0TCA (*)OpMMpOBaHI/Ie KoMMneTeHumin o6yl-|arou.|,er00ﬂ B obnactu HpO(beCCMOHaﬂbHOVI aedrernb-

HOCTUK cnefyrownx TMnoB..

- NPON3BOACTBEHHO-TEXHOSOMMYECKUI;

- OpraHM3aLMOHHO-yNpaBneHYeCcKni;

- Hay4YHO-McCcnegoBaTeNbCKUN;

- NPOEKTHO-KOHCTPYKTOPCKNNA.
n chepe NpodeccnoHasribHON AeATenbHOCTU cneayoLwmnx TUMOoB:

- 22 MNuweBas NPOMBbILLNEHHOCTb, BKNOYasa NpomM3BOACTBO HANUTKOB M Tabaka (B cdepe
MexaHu3auuu, aBTomaTmsaumm, poboTnsaunn, TEXHUYECKOro 06CNyXMBaHUA U PEMOHTA TEXHO-

nlorn4yeckoro obopyaoBaHus).

Mporpamma cocTaBrieHa B COOTBETCTBUM C TpebGosaHusmu PenepanbHOro rocyaap-
CTBEHHOro obpasoBaTenbHOro cTaHgapTa Bbicllero obpa3oBaHMs NO HaNpaBNeHUO NOArOTOBKM
15.04.02 TexHonormyeckne MallvHbl 1 060pyAoBaHMe HanpaBneHHOCTb (NPoduiib) NOArOTOBKM
TexHonornyeckme mMalwmHbl 1 060pyaoBaHME NULLEBOW NPOMbILLNIEHHOCTH.

2. NMepeyeHb NNaHMpyeMbIX pe3ynbTaToOB O6y4YeHUsi, COOTHECEHHbIX C MilaHupye-
MbIMU pe3ynbTaTaMuM OCBOEHUs1 obpa3oBaTeNibHOM NporpamMmmbl

B pesynbTate oCBOEeHUA aucUumnnIiinHbl B COOTBETCTBUN C NpeayCMOTPEHHbIMU KOMMETEH-

LUMSMU 0ByYaloLLMIACS OOMKEH:

Ne Kopn komne- dopmynupoBka Koag n HanmeHoBaHue nHOUKaTopa [OCTUXKEHUA

n/n TeHuuun KOMMeTeHUUn KOMMeTeHUUn
CnocobeH paspabatbiBate | O 1onks — AHanM3npyeT COBPEMEHHbIE aHaNUTUYECKME U
aHanuTUYeckne M YUCNEHHbIe | YNCNEHHble MeTOAbl MpU Co3d4aHUM MaTeMaTU4eCcKUX MO-
MeTodbl NpW Co3daHuMn MmaTe- | genen

1 OrIK-5 nnna;::eglémx Mog,gcj)'lem gABZ”:'E:’ WO20nks — PelwaeT cTtaHgapTHble 3agadn npu co3gaHum
CECTel\fll ' TeXHO?(/)eVIHeCKI/I)é MaTeMaTu4yeckux Mogenew MalivH, npvMBogdoB, obopyao-

’ BaHMWS, CUCTEM, TEXHOMOIMYECKNX NPOLIECCOB

NpoLIeCCoB

Ko n HanmeHoBaHue UHAOUKaATOopa
AOCTUXKEeHUA KoMmneTeHUNu

Pe3synbTaTtbl 06y4yeHuUsA (Moka3aTenu oueHUBaHus)

U1onks — AHanuaupyeT COBpPeMeH-
Hble aHanuMTU4YeCKMe W YNCIEeHHble
MeToabl MpWU COo3gaHUM MaTemMaTtude-
CKMX moaenemn

3HaeT: OCHOBHbIE MOHATUS |/|chopmau,vw| N TEeXHOJNOormn, MeTodbl XpaHe-
HUA 1N nepegaydn

YMeeT: BbINOMNHATL aHanu3 nocTaBfieHHON 3agayun npu peweHunn 3agad
I'IpO(beCCI/IOHaJ'IbHOVI AeATEeSIbHOCTU

BnageetT: HaBblkamu pa6OTbI Ha nepcoHaribHOM KOMMbIOTEPE; HaBbIKaMW
pa60TbI B OHOM M3 MareMaTu4eckmnx naketax

WO20nks — PewaeTr craHgapTHble
3afjayn npu co3gaHuM maTemaTuye-
CKMX MOAenen MalluH, MpUBOAOB,
obopyaoBaHus, CUCTEM, TEXHONOru-
YEeCKMX NpoLLECCOB

3HaeT: OCHOBHbIE 3fIEMEHThI I/IH(bOpMaLIMM, ee O6pa6OTKI/I, BMAbl N NPUH-
Uunnbl NOCTPOEHUA MHd)OpMaLI,VIOHHbIX TEXHOJIOMNN

YMeeT: ncnonb3oBaTb BbIYUCITUTENTBHYIKO TEXHUKY, 3aKOHOMEPHOCTU Mpo-
TeKaHnA VIHC*)OpMaLI,I/IOHHbIX npoueccoB B cuUctemMax yrnpaBlieHUA Kade-
CTBOM

BnageeT: HaBblkamu NOCTPOEHUA arnropnuTtMoB AO5A pelleHUa NnocTaBiieHHbIX
3agad NpuMeHnTesIbHO K CUMCTeMaM ynpaBJieHnA Ka4eCTBOM




3. MecTo aucumnnuHel B cTpykType Ol BO

Kypc BapuaTMBHOM 4acTu uLuKrna obssatenbHbIX aucumnnmH «HcopmaunoHHblie
TEXHONOrMM B ynpaBfieHUM KayecTBOM» 6a3upyeTcs Ha 3HaHUAX, YMEHUSIX U KOMMETeH-
umax, chopMMpPOBaAHHbIX MPU U3YYEHUN OUCLUMNIUH:- 8 paMmKax rnpozspammbl bakanaspua-
ma.

OucumnnunHa «MHhOpMaLMOHHbIE TEeXHONOrMU B ynpaBfieHUN KavyecTBOM» SIBNA-
eTcsa npeaLwecTByOLWEen AN OCBOEHUA AUCLUMUNIIUH: - KOMIMbIOMEPHbLIE MEXHOI02UU 8 Ma-
WUHOCMPOEHUU;, - MPU 8bIMOSTHEHUU 8bIMyCKHOU KearnugukayuoHHOU pabomel.

«BxogHbIMM» 3HAHMAMU, YMEHUSMU U KOMMETEHUMUSIMU CTYAEHTa, HeoOXxoanMbIMK ANs
N3ydeHnss ANCUMNINHBI, criy)kaT 6a3oBble 3HaHWUS, YMEHUSA N HaBbIKW, NOMyYEeHHbIE NPU N3y4ve-
HUM OMCUMNIMH NpeaMeTHON obnacTn No HanpaBneHMO NOArOTOBKM GakanaBpoB.

4. O6bem AuCUMNNNHbI U BUAbI y4eOHON paboThbl

O6wWas Tpya0eMKOCTb AUCUMMIIMHBI cOcTaBnseT 3 3a4eTHbIX eQUHNLL.

PacnpegeneHue
TPYOOEMKOCTU
Buabl yue6HoM paboTbl Ba(:;::.” ro ceMectpam,
u akag. v
cemecTtp 1
Akag. u
O6wasn TpyaoeMKoCTb ANCLUNINHBI 108 108
Konmakmmuasi paboma, 8 m. 4. ayOumopHbie 3aHSIMUS. 27,6 27,6
Jlekumn 8 8
MpakTnyeckue 3aHaTusa (M3) 17 17
Bug atTectaunm (aksameH) 2,6 2,6
CamocmosimernbHasi paboma: 46,6 46,6
IMpopaboTka MaTepmanoB No KOHCNEKTY NEKUMI 4,6 4,6
MpopaboTka maTepmanos no y4ebHunkam (cobecenoBaHne, TECTUPOBaAHUE, PELLEHNE 14 14
Kenc-3agaHun)
MoproToBKa K 3almTe NpakTnyeckmx pabot (cobecenoBaHne, TECTMPOBAHNE, peLle- 14 14
HWe Kenc-3agaHum)
chc))pMHeHme OTYETOB MO MpaKTUYEeCKUM paboTam (3agaHusa K npakTudeckum pado- 14 14
Tam
Bugbl atTectauun (ak3ameH) 33,8 33,8

5. CogepxaHue ANCLUUNIUHBLI, CTPYKTYpUpOBaHHOE No TeMaM (pasgernam) ¢ ykasa-
HUeM OTBeAEeHHOro Ha HUX KONMu4yecTBa akafeMU4eCKUX 4acoB U BUAOB YYE€OHbIX 3aHSA-
™N

5.1. ComgepxaHue pa3genoB AUCLUNIIUHDbI

Ne HavnmeHoBaHue TpynoeMkocTb
CopepxaHue pasgena
n/n pasgena QUCUUNIvHbI pasgena, Jyachbl

OCHOBHbIe MOHATUSA MHOPMaUUN, NHAPOPMAaLMOH-
HOW cucTeMbl, UHOPMaLUNOHHOW TexHonoruu (UT).
WUctopusa passutua UT. Knaccudukaums UT. Ypos-
H¥ 6a30BoN NHGHOpPMaLMOHHOM TexHonorun (BUT).

CopgepxaHvne HoBOM MHpopmauu-
1. | OHHOM TEXHOMOrMu Kak CoCTaBHOM
YacTn MHPOPMaTUKM.

2,6




n/n

HanmeHoBaHue
pasgena UCLUMMIVHbI

CopepxaHue pasgena

TpyooemMkocTb
pasgena, Yachl

MHdopmaumoHHbIe  TEXHOMOTNK
(MT). 3HakomcTBO C cucTeMamu
KOMMbIOTEPHOM MaTemMaTuku
(CKM). TMMpurobpeTeHne HaBbIKOB
paboTbl B cpege CKM.

KoHuenTyanbHbln ypoBeHb BUT HaydHbIX UC-
cnepgoBaHui. Mpuembl paboTbl ¢ cuctemoit CKM.
Beoa cdopmyn. MNMaHenu ynpaeneHusa. Beog Tekcta.
CtaHgapTHble U1 nonb3oBaTenbCckue  (PyHKUMK.
PaHxupoBaHHble nepemeHHble. [locTpoeHne rpa-
dukoB. PewleHne ypaBHeHun n cuctem B CKM.
AHanutnyeckne BbluucneHms. Onepauun C BEKTO-
pamu n maTpvuamu. BeKTopHble 1 MaTpuyHbie one-
patopbl. Pabota C BEKTOPHbIMM U MaTPUYHBLIMM
dyHKUMAMKU. PyHKUMM, BO3BpaLLalOLWne cneunanb-
Hble XapakTepucTuku maTpuu. [Npymepbl NpUMeHe-
HWS1 BEKTOPHBIX M MaTpu4YHbIX onepaTopoB. Peue-
HMe ONTMMM3aUMOHHBIX 3agady. Vcnonb3oBaHue
BCTPOEHHbIX PYHKUUA. ANroputm pelueHust onTu-
Mu3auunoHHbix 3agad B CKM. MNpumep 3agaum mo-
OEennpoBaHus.

15,5

MaTtematnyeckoe  Mogenuposa-
HMe, KakK OCHOBa JOMMYecKoro
ypoBHss BWUT HayuyHbIX unccneno-
BaHun. OCHOBbI METOAMKM MpO-
BEPKN CTATUCTUYECKMX TUMOTES.
OcHOBbI METOOMKU MPOBEPKU CTa-
TUCTUYECKUX TUMNOTES.

MogenuposaHve, ero cytb u 3HadyeHue. CoBpe-
MEHHas TPaKTOBKa MOHSITUSI «MoAenby. dTanbl MO-
aenvposaHus. Kputepumn kavectsa mogenen. Mar-
pvyHasa popma 3anmMcK MCxogHbIX AaHHbIX. [pynno-
Bble cpeaHue. Obwee cpepgHee. dakTopHas Auc-
nepcus. [Oucnepcusa BocnpoussogumocT. CBs3b
mMeToda [OWUCMEePCMOHHOrO aHanusa C NPOBEPKON
ageksaTHocTW. CtaTnctudeckme yHKLUN. OCHOBbI
MEeTOAMKN NPOBEPKN cTaTucTuyeckmx runortes. Cra-
TMcTudeckui kputepmin. OCHOBHbIE 3aKOHbI pac-
npeaenenns, npyuMeHsieMble Ans NPOBEpPKU rmnoTes
— HOpMarnbHbI (OOHOMEPHBIA U MHOTOMEPHBIN),
MupcoHa, CTblogeHTa, Puwiepa.

19,5

MeToq HavMeHbLUIMX KBagpaToB
(MHK). PerpeccuoHHbIn aHanus.
lMnaHvpoBaHue 3KCNepuMEHTOB.

MpuknagHble nporpamMHble MPOAYKTbI obLiero u
cneumanbHoro HasHayeHuss. OcobeHHoCcTu coBpe-
MEHHbIX TEXHOMOMMIA pelleHus 3agay TabrvMyHoM
maTteMaTtudecko o0OpaboTku, HaKOMMeHuss U xpa-
HeHns AaHHbIX. OCHOBbLI NNaHWPOBaHUSA 3Kcnepu-
MeHTa. OnTumanbHble CBOMCTBa MNnaHoB. Teopema
06 akBMBaneHTHocTn D- 1 G-onTMManbHbIX NaHOB.
MonHbIn dhakTopHbIN nnaH. MNporpamma IMITATOR
CTaTUCTMYECKON MMUTaLMM TEXHOSOMMYECKMX NpPOo-
ueccoB. Matpuua nnaHupoBaHue. bespasmepHbie
KoopAanHaTtbl. [MoHATUE BEPXHErO, HWKHEro U cpen-
Hero ypoBHS 3HavyeHus nepemeHHoW. [uanasoH
(«pasbpoc») BapbupoBaHus. Pannosble AaHHbIE.
CtbikoBka CKM ¢ nporpammamu, HanmcaHHbIMU Ha
A3blkax nporpammupoBaHusi. ObecneveHne B3anMm-
Horo obmeHa dhannamm TekctoBoro gopmaTta. Kpu-
Tepui pabca. Kputepun MNupcoHa. AnroputMm me-
Toga. Kputepmn MHK. MaTpudHasa dopma 3anmcu
MHK. PerpeccuoHHas matpuua. [QucnepcuoHHasi
maTpuua. OctatoyHast gucnepcusi. Npoeepka ad-
dekTMBHOCTM Mofenu. [lpoBepka apekBaTHOCTU
MoAernun. rnpoBepka 3HaYNMOCTU KOI(PULIMEHTOB
perpeccun. MNoHaTMe napannenbHbiX onbiToB. Me-
TOAbl NPOBEPKN XapaKTEPUCTUK YPaBHEHWU perpec-
cun — 3P PEKTUBHOCTU, afeKBaTHOCTU, 3HAYNMMOCTHU
KO3 PMLUMNEHTOB.

18,5

UucneHHble npoueaypbl  noucka
ahbdpekTnBHBIX OoLeHok. MocTpoe-
Hue ceTn 3PPEKTUBHBLIX OLLEHOK
cpegctsammn CKM.

AnNroputM MOCTPOEHME PErPECCUOHHON MOAENMN.
Wcnonb3oBaHue 4ncneHHbix npoueanyp CKM ans
onpefeneHnsa OUeHOK Ko3ahuLneHToB Moaenu.
lMpoBeaeHne perpeccuoHHoro aHanmsa. PaspaboT-

15,5




HanmeHoBaHue

CopepxaHue pasgena

TpyooemMkocTb

n/n pasgena QUCUUNIvHbI pasgena, Jyachbl
Ka MexaHu3ma Bblbopa ny4wen Mogenmu.
Utoro: 107,55
5.2. Paszgenbl AMCUMNIUHBLI U BUAbI 3aHATUN
Ne
/n HanmeHoBaHue pasgena gucumnivHbl Jlekuunn. vyac M3, yac CPO, yac
CopepxaHne HoBOW MHGOPMALNOHHOM
1. | TExHonorMm Kak COCTaBHOW 4acTu WH- 2 - 06
hopmaTukm.
UHdopmaumoHHble  TexHonorun  (UT).
3HaKOMCTBO C CMCTEMaMU KOMMbIOTEPHOM
2. | maTemaTukm (CKM). MpnobpeTteHne 2 2 115
HaBbIKOB paboTbl B cpege CKM.
MaTtemaTnyeckoe MoAenupoBaHue, Kak
OCHOBa normnyeckoro ypoBHsi BT Hayu-
3. | HbIX uccnegoBaHWit. OCHOBbI METOAMKM 4 4 11,5
NPOBEPKN CTaTUCTUYECKNX IUNOTES.
MeTog HaumeHblwmx kBagpatoB (MHK).
4. | PerpeccuoHHbIn ananus. [naHuposaHue - 7 11,5
3KCMEPVMEHTOB.
YucneHHble npouenypbl noucka adpdek-
5. | TMBHbIX oueHOK. [locTpoeHne cetn ad- - 4 11,5
PeKTMBHbIX oLleHOK cpeacTBamu CKM.
WNToro: 8 17 79,55
5.2.1. NNekuuun
Ne HanmeHoBaHue pasgena TpynoeMKkocTb,
HaumeHoBaHWe npakTnyeckmx pabot
n/n AVCUMNIUHBI yac
CopepxaHne HOBOW WMH(OPMALNOHHON | OcHoBHBIE MOHSITUSI MHCDOPMALIM, MHAOPMa-
1. | TéxHonorm Kak COCTaBHOW HacTn WH- | |1oHHOM cUCTEMBI, UHOPMALIMOHHOW TEXHO- 2
dhopmaTuKm. norun (UT).
Wrdopmaumontbie  TexHonorun  (UT). | ctopus paseutus UT. Knaccudmkaums WUT.
© | matematukn  (CKM).  TpuoBpeTenne | ryy (BUT). KoHuenTyarbHbii ypoBeHs BUT
HaBbIkoB paboTel B cpeae CKM. HayuHbIX 1CCrEA0BaHMUI.
MogenupoBaHuve, ero cytb u 3HadeHune. Co-
BPEMEHHAsi TPAKTOBKA MOHATUSA «MOAENbY.
OTtanbl mogenupoBaHus. Kputepumn kavectsa
MaTtematnieckoe MoAenMpoBaHue, Kak | woperel. Knaccudukauns mMaTemMaTmyeckix
3 ocHoBa nornyeckoro yposHa BUT Hay4- | mopeneit: mo ypoBHSM  nepBoHauanbHbIX 4
© | HbIX uccrnefoBaHuii. OCHOBbI METOAVKN | spaumit 06 obbekTe, no xapakTepy oTo6pa-
MPOBEPKU CTATUCTUHECKMX TUNOTES. KaeMbIX CBOMCTB 06beKTa, N0 CTaANsM Xu3-
HEHHOro UuWKNa moenu, no Tunam pellae-
MOW 3ajayun, Mo HasHa4YeHut Mogenu, no
cnocobam nonyyeHust Mogenw.
Meton HammeHblwnx ksagpatoB (MHK).
4. | PerpeccuoHHblii aHanus. lNnaHuposaHue - -
9KCMEPUMEHTOB.
UuncneHHble npouenypbl novcka sddek-
5. | TMBHbIX OuUEHOK. [locTpoeHne cetn ad- - -
(PeKTMBHBIX oLleHoK cpeacTBamm CKM.
Wtoro: 8




5.2.2. NMpaKkTnyeckmne 3aHATUA

Ne HanmeHoBaHue pasgena TpynoemkocTb,
HavumeHoBaHMe npakTnyeckux pabot

n/n AVCUMNIINHBI yac
CoaepxaHne HOBOW WHMOPMALMOHHOMN

1. | TexHoMorMn Kak COCTaBHOW 4YacTu WH- - -
dopmaTuku.

MHpopmaumoHHble  TexHornorum  (UT).
¢opmau () OcHoBbl paboTtbl B CKM. Ctatuctnyeckue u

2 3HaKOMCTBO C CMCTEMaMW KOMMbHOTEp-

. - MaTpuyHble yHkuMm CKM. OntMmmnsaumoH- 2
Hon Matematukn (CKM). MNpuobpeteHne

Hble yHKuun CKM.
HaBbIKOB paboTbl B cpege CKM.
MaTemaTnyeckoe MoAenupoBaHue, Kak
3 OoCHOBa norunyeckoro ypoBHs BAT Hayuy- | [ucnepcnoHHeln aHanu3. [lpoBepka cTatu- 4
" | HbIX uccnegosaHmn. OCHOBbI METOAMKU | CTUYECKUX rMMNoTes.
NPOBEPKN CTAaTUCTUYECKUX TMNOTES.
MnaHnpoBaHne akcnepumeHToB. WmMuTtaums
npoBefeHUs 3KCNEPMMEHTOB B MNpPOM3BOA-
MeTtog HaumeHblimx kBagpatoB (MHK). poBeA P P A
o CTBEHHbIX npoLeccax. AHanm3 3KCnepuMeH-
4. | PerpeccuoHHbIn aHanus. MNnaHupoBaHne 7
TanbHbIX AaHHbIX. AHOManbHoe HabnaeHve.
3KCMNEPUMEHTOB.
MeTog HaumeHbwmnx kBagpaTtoB (MHK). Pe-
rPECCUOHHBIN aHanua.
YuncneHHble npoueaypbl noucka addek-
PoLEAYp P MocTpoeHre Hauny4lwero ypaBHeHNs perpec-

5. | TMBHbIX oueHoK. [ocTpoeHue cetn ad- o 4

deKTMBHbIX oLeHok cpeactBamm CKM.
UTtoro: 17
5.2.3. JllabopaTopHbIN NPAKTUKYM
He rnpedycMompeH
5.2.4. CamocTosiTenbHas pabota oby4yarowuxca (CPO)
Ne TpyooeMKkocTb
/n HanmeHoBaHue pasgena aucumnnmHbl Bug CPC PYA 4ac ’
lMpopaboTka MaTepuanoB MO KOHCMEKTY nek- 06
unn ’
MpopaboTka MaTepuanoB no yvebHukam (cobe-
N _ | cegoBaHue, TeCcTMpOBaHWE, peLleHue Kenc- -
CopepxxaHne HOBOW WMH(OPMALMOHHOM aananmii)
1. | TEXHONOMMN KakK COCTABHOW 4acTu MH-
chopMaTHKY lMoagrotoBka K 3alMTe NpakTU4eckmx pabdboT
' (cobecepoBaHne, TecTupoBaHue, peLleHue -
Kenc-3agaHum
OdhopmneHre OTHETOB MO MNPaKTUYECKUM pa-
6oTam
WHdopmaLmoHHble TexHonorum (UT). | NpopaboTka MaTepuarnoB MO KOHCMEKTY Iek- 1
3HaKoMCTBO C CMCTEMAMU KOMMbIOTEP- | LN
Hon matematuku (CKM). MpuobpeTteHne | MpopaboTka MaTtepmanos no yd4eGHukam (cobe-
HaBblkoB paboTel B cpege CKM. Co- | ceqoBaHue, TeCcTUMpOBaHWE, pelleHue KeWnc- 3,5
AepXaHne HOBOW MHMOPMALIMOHHOW | 3agaHuUi)

2. | TEXHOMOIMN KaK COCTaBHOW 4acTu WH- | MogroToBka K 3aluTe npakTuyeckux pabot
hopmaTrkn. NHpopmaunoHHble TexHO- | (cobecefoBaHne, TeCTUpPOBaHWE, pelleHne 3,5
norum (AT). 3HaKOMCTBO C cuUCTEMaMW | kelic-3agaHuim
KoumnbloTepHoi ~ marematukn - (CKM). OdhopmneHne OTYETOB MO MPAKTUYECKMM pa
lMpnobpeTeHne HaBbIkOB paboThl B cpe- 60Tas| P P 3,5
ae CKM.

lMpopaboTka maTepuarnoB MO KOHCMEKTY Jek- 1
MaTemaTtnyeckoe mopenupoBaHue, Kak umni

3. | ocHoBa noruyeckoro yposHs BUT Hayd- | MpopaGotka matepuancs no yueGHikam (cobe-

" | HbIX uccrnegoBaHuin. OCHOBbI MeTOoAMKM | CedoBaHWe, TecTupoBaHWe, pelleHne Keuc- 3,5
NPOBEPKN CTaTUCTUYECKUX TMNOTES. 3agaHun)
MogroToBka K 3awMre npakTtudeckux pabot 3,5




rr|\jgn HanmeHoBaHuWe pasgena AnMcuUnuHbI Bug CPC prﬂ'ofe"\gKOCTb’
(cobecemoBaHne, TecTupoBaHMe, peLleHue
Kenc-3agaHumn
OdopMneHne OTYETOB MO MPAKTUYECKNM pa- 35
6oTtam '
lMpopaboTka MaTepmanoB MO KOHCMEKTY rek- 1
uun
MpopaboTka maTepuanoB no ydebHukam (cobe-
MeToz HaumeHbLUnX kBaapaToB (MHK). | CEBAOBaHWE, TecTupoBahue, pelenne Kewic- 3,5
4. | PerpeccuonHbIii aHanua. Mnanuposa- | 38AaHni)
HWe 3KCNEPYMEHTOB. lMogroToBKka K 3awmTe npakTU4eckux pabot
(cobecenoBaHvne, TecTMpOBaHWe, peLleHue 3,5
Kenc-3agaHun
OdhopmneHme OTHETOB MO NPaKTUYECKUM pa- 35
6oTtam '
lMpopaboTka maTepmanoB MO KOHCMEKTY nek- 1
L
MpopaboTka maTtepuanoB no ydebHukam (cobe-
UucneHHble npouenypbl noucka 3d- | cefoBaHne, TecTUpoBaHWE, peLleHne Kenc- 3,5
5 beKkTMBHbIX OLEHOK. [ocTpoeHue ceTu | 3agaHum)
" | atbdEKTUBHBIX  OLEHOK cpeacTBamu | NMogrotoBka K 3awute npakTudeckux pabor
CKM. (cobecemoBaHne, TecTUpoBaHWe, peLleHue 3,5
Kenc-3agaHumn
OdopMneHne OTYETOB MO MPAKTUYECKUM pa- 35
6oTtam '
UTtoro: 46,6

6 YyebHO-MeTOAMYECKOE U MH(hOPpMaALIMOHHOe obGecnevyeHne AUCLUUNITUHbI
[na ocBOeHNA ANCUNNNNHBLI 00YYaoLWNNCS MOXET UCMNOoSb30BaTh

6.1 OcHOBHasa nuTepartypa

1. Kopobosa, W. J1. HagéxHoCTb MexaTpOHHbIX N pOBOTOTEXHUYECKUX CUCTEM: TEKCTbI NEK-
umnn : yuebHoe nocobue / . J1. Kopobosa. — CaHkT-lNeTepbypr : BI'TY "Boenmex" um. [1.9.
YctuHoBa, 2020. — 124 c.  https://e.lanbook.com/book/172204

2. Macanbckun, . b. MatemaTuyeckme oCHOBbI KNBGepHeTUKM : yuebHoe nocobue / . b. Ma-
canbcknn. — KpacHosipck : COY, 2018. — 184 c¢. https://e.lanbook.com/book/157590

6.2 lononHuTenbHasa nutepaTtypa
1. lopnay, b. A. Matematndeckoe mogennpoBaHue. NocTpoeHne Mogenen n YMcreHHas pea-
nmnsauus: yyebHoe nocobue gns sysoB / b. A. lopnauy, B. I'. LWaxos. — 4-e uag., ctep. —
CaHkt-lMeTepbypr : JlaHnb, 2022. — 292 c.  https://e.lanbook.com/book/200447
2. CblpsimkuH, B. U. HdopmaLMoHHbIE YyCTpOMCTBaA U CUCTEMBI B pOBOTOTEXHUKE U MEXaTPO-
Huke / B. . CblpsiMKnH. — 3-e n3a., ctep. — CaHkT-lNeTepbypr : Jlanb, 2023. — 532 c.
https://e.lanbook.com/book/297683
3. Ases, B. A. YucneHHble metoabl B Mathcad : yuebHoe nocobue ons sysos / B. A. Ases, U.
JlykbsiHeHko, C.. — CaHkT-lNeTepbypr : JlaHb, 2022. — 116 c.
https://e.lanbook.com/book/200381

6.3 MNepeyeHb y4eOHO-MeTOAMYECKOrO obecneyeHus Ans camocTosTeribHonm pabo-
Tbl 06Gyu4aroLwmxcsa

1. Nopnay, b. A. MatemaTtnyeckoe mogennpoBaHue. [locTpoeHmne mogenen n YucneHHaa pea-
nun3aums: yyebHoe nocobue anga sysos / b. A. lopnay, B. I'. LLaxos. — 4-e n3a., ctep. —
CaHkT-leTepbypr : JlaHb, 2022. — 292 c.  https://e.lanbook.com/book/200447
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https://e.lanbook.com/book/297683
https://e.lanbook.com/book/200381
https://e.lanbook.com/book/200447

2. fAA3e., B. A. YncneHHble meToabl B Mathcad : yuebHoe nocobue anga Bysos / B. A. Ases, U.
JlykbsiHeHko, C.. — CaHkT-lNeTepbypr : JlaHb, 2022. — 116 c.
https://e.lanbook.com/book/200381

6.4 MNepeyeHb pecypcoB MH(pOPMALMOHHO-TENIEKOMMYHUKaALMOHHON ceTn «UHTep-
HeT», He06X0AUMbIX AN OCBOEHUA ANCLUNIIUHBI

HavnmeHoBaHue pecypca cetn «IHTepHeT» OneKTPOHHbLIN agpec pecypca
HaydyHas anekmpoHHas bubnuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernbHas rinamgopma «FOpadlim» https://urait.ru/

OEC «JlaHb» https://e.lanbook.com/
AUNBEC «Mezallpo» https://biblos.vsuet.ru/MegaPro/Web

Caim Mu+Hucmepcmea HayKu U 8bicwe2o obpa3oeaHus | http://minobrnauki.gow.ru
PO

AnekmpoHHas uHpopmMalyUoOHHO-0bpa3osameribHas http://education.vsuet.ru
cpeda ®r6OY BO «BIr'ynTt

6.5 MNepeyeHb MH(pOPMALMOHHBLIX TEXHOMOIMU, UCNOSIb3yeMbIX MPU OocyllecTBre-
HUM obpa3oBaTenbHOro npouecca No AMCUMNNMHE, BKIIOYasa nepevyeHb NporpamMMHOro
obecne4vyeHnss U MH(POPMALMOHHBLIX CMIPAaBOYHbLIX CUCTEM

Mcnonb3yemble BUObI MHPOPMALMOHHBIX TEXHOMNOIMN:

- «9NEKTPOHHasA»: NepcoHanbHbI KOMNbIOTEP U MHGAOPMALMOHHO-MOMUCKOBbIE (CNpaBoY-
HO-NPaBOBLIE) CUCTEMBI;

- «KOMMbIOTEPHAA» TEXHOSOMMSA: NEePCOHasbHbIN KOMNbLIOTEP C NPOrPaMMHbLIMU MPOAYK-
Tamu pasHoro HasHa4yeHus (OC Windows; MSOffice);

- «ceTeBasi»: fiokanbHas ceTb yHMBepcuteTa u rnobansHaga cetb Internet.

Mpy n3ydeHnn gucuMnAMHbBL UCNONb3yeTCca nporpammHoe obecnedeHne n nHgopmMaum-
OHHble CMpaBOYHble CUCTEMbI: MHGOPMAUMOHHas cpefa Ans AUCTaHUMOHHOIO o0y4veHus
«Moodle», aBTOMaTM3npoBaHHasi UHoOpMaunoHHaa Basa «MHTepHeT-TpeHaxepbl», «HTep-
HeT-3K3aMeH» 1 np.

NMpn oCBOEHMM AUCLMUNIUHBbI UCMONb3YyeTCA JIMLUEH3UOHHOEe U OTKPbITOE MNpPOo-
rpammHoe obecneyeHue

Mporpammbl INMvuueH3un, peKkBM3NTbI NOATBEPXKAAIOLLEro JOKYMEHTa
Adobe Reader XI (6ecnnaTHoe MO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.htmi
AnbT ObpasoBaHue JinueHsmsa Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»
Microsoft Windows 8 Microsoft Open License
Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License No

Level#61280574 o1 06.12.2012 1.
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Professional Microsoft Open License
Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #61181017 ot 20.11.2012 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license



https://e.lanbook.com/book/200381
https://urait.ru/
https://e.lanbook.com/
https://biblos.vsuet.ru/MegaPro/Web
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/

Microsoft Office 2007 Microsoft Open License

Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license
Libre Office 6.1 JnueHausa Ne AAA.0217.00

€ 21.12.2017 r. no «beccpoyHo» (BkmoyeH B yCTaHOBOYHBIN NakeT onepaunoHHON
cuctembl AnbT ObpasoBaHue 8.2)

KOMIMAC 3D LT v 12 (6ecnnatHoe IM0)
http://zoomexe.net/ofis/project/2767-kompas-3d.html

T-FLEX CAD 3D YHuBepcu- Horosop Ne 74-B-TCH-3-2018 ¢ 3A0 «TOIN CUCTEMbI» ot 07.05.2018 r.
TeTckasi JInueHsnoHHoe cornaweHne Ne A0O0007197 ot 22.05.2018 r.
Komnac 3D V21 JInueHnaunoHHoe cornawenne ¢ 3AO «AckoH» Ne KAI-16-1380
Cy6nunueHaunoHHbi gorosop ¢ OO0 «ACKOH-BopoHex» ot 09.02.2022 .
APM WinMachine JInueHaunoHHoe cornawenne ¢ OO0 HTL, «AlMM» Ne 105416 ot 22.11.2016 T.

7 MaTtepmanbHO-TeXHU4YecKkoe obecnevyeHne AUCLUNIIUHDI
MaTepuanbHo-TexHn4eckasa 6asa npmBegeHa B NMNLEH3NOHHBLIX hopMax U pacnosnoxeHa
no agpecy https://vsuet.ru.

[Ansa npoBefeHns y4ebHbIX 3aHATUIA UCNONb3YTCA y4ebHble ayanTopun:

Ne336 Paboune ctaHuum -13 wT, npoektop ViewSonicPJD 5255, nHtepaktnBHas gocka
SMART Board SB 660 64 am

Ne401 Komnnekt mebenu ana yyebHoro npouecca — 80 wr.[llepeHOCHON npoekTop

Acer.Aygno-Bm3yanbHasi ~ CUCTEMA  JIEKUMOHHbLIX  ayauTOpPUA(MYNbTUMELUAHBIN npo-
ekTopEpsonEB-X18, HacTeHHbIN akpaHScreenMedia)

Ne332 Komnnekt mebenu ans ydebHoro npouecca — 30 wTt. Paboune craHumm 12
wr.(IntelCorei3-540)

CamocTosTenbHas pabota 0by4yaloLmnxca MOXeT OCYLLECTBASATLCA NPU UCNOSTb30BaHUK:

3an Hay4Hou nNuTepaTypbl pecypcHoro LeHTpa BINYUT: komnbtoTepbl Regard - 12 wr.

CTyaeH4YecKknin YntanbHbIn 3an pecypcHoro ueHtpa BIYUT: moHo6noku - 16 wt

8 OueHoYHble MaTepuanbl ONA NPOMEXYTOYHOM aTTecTauum obyvarLlmxcs no
aucuunnu-He (Moaynio)

OueHouHble maTepuansl (OM) ana aucumnnnHel (Mogyns) BKAOYAT B ceOs:

- NepeYeHb KOMNETEHUNA C YyKa3aHNEM NHOANKATOPOB AOCTUXKEHNSA KOMNETEHLNIA, 3TanoB
nx hopMMpOBaHNA B NpoLecce OCBOEHNSI 0Bpa3oBaTenbHOM NPOrpamMmmbl;

- onucaHue LwKan oueHnBaHus;

- TUNOBbIE KOHTPOSIbHbIE 3a4aHuUs UK UHble MaTtepuanbl, HeobxoguMMble OIS OLEHKK
3HaHUW, YMEHWUWN, HABbLIKOB;

- MeToAMYECKMe Matepuanl, onpegenstoume npoueaypbl OLEHNBAHUS 3HAHUIN, YMEHUMN,
HaBbIKOB M (UNK) ONbiTa 4EATENbHOCTH.

OM npefctaBnstoTcs B BUAE OTAENbHOrO AOKYMEHTa M BXOOAT B cocTaB paboyen npo-
rpamMmmbl AUCUUNNNHBI (MOAYNS) B BUAE NPUITOXEHMS.

OueHouHble maTepuansl opmupytotes B cootBetctBumn ¢ I BI'YUT «[lMonoxeHne o6
OL€HOYHbIX MaTepuanaxy.



https://vsuet.ru/

NMPUNOXEHUE
K paboyen nporpamme
aucumnnuHa «MaTtemaTtuyeckne metToabl B UHXKEHEPUN»

1. OpraHM3auuoHHO-MeToAMYeCKNe AaHHble AUCLUUNIINHBLI ANs 3a04HOW hopMbI
oby4yeHus

1.1 O6bemMbl pa3nuyHbIX ¢popM y4eOHOM paboTbl U BUAbI KOHTPONA B COOTBET-
CTBUU C Y4E€OHbIM NfIaHOM

PacnpepeneHue
TPYAOEMKOCTHU
Buabl yue6HoM paboThl Beero, flo cemecTpam,
akaa. 4 akag. 4
cemecTp 1
akag. 4
Ob6uwasn TpyaoeMKoCTb ANCUMUMNITUHDI 108 108
KonmakmHasi paboma, 8 m. 4. ayOumopHbie 3aHIMUs: 15,6 15,6
Jlekunmn 4 4
MpakTnyeckue 3aHaTus (M3) 8 8
KOHCYNnbTaLUnn TekyLimne 2,8 2,8
peLeH3npoBaHne KOHTPOIbHbIX paboT 06yYatLMXCs - 32a04HUKOB 0,8 0,8
CamocmosimenbHasi paboma: 85,6 85,6
KoHTponbHble paboThbl 10 10
[MpopaboTka MaTepranos no y4ebHukam (TecTupoBaHue) 20,6 20,6
[MoaroToBKa K 3alumTe npakTuyecknx pabot (cobecenoBaHme) 40 40
OdopmMneHue oT4ETOB NO NpaKTM4ECKkUm paboTtam 15 15
Bugbl atTectauun (ak3ameH) 6,8 6,8

1.2 O6bemMbl pas3nnyHbiX opM y4ebHOM pPaboTbl U BUAbI KOHTPOSISi B COOTBETCTBUU C
y4eOHbIM NnaHom (04HO-3ao4Has hopma)

O6LLasn TpyA0EeMKOCTb AUCUMNNNHBI (MOAyns) cocTaBnsieT 3 3a4eTHble eanHULbI.

TpynoemkocTb no ce-
Bcero akage-
. MecTpam, ak. v
Buabl yue6HoM paboTbl MWUYECKUX Ya- 1
COB, aK. Y
Akag. 4

O6wasa TpyaoeMKOCTb ANCLUMNANHBI (Mogyns) 108 108
KoHTakTHas paboTa B T. Y. ayAUTOPHLIE 3aHATUS: 21,5 21,5
JNlekumn 6 6
8 MoMm 4qucrie 8 hopMe rpakmud4eckol nod02omoesKu - -
lMpakTnyeckne paboThl 13 13
8 MoMm 4qucrie 8 hopMe rpakmud4eckol nod02omosKu - -
KoHcynbTauum TekyLimne 0,5 0,5
KoHcynbTauusa nepeg ak3aMeHoM 2,0 2,0
Bud ammecmauyuu (3k3amMeH) 33,8 33,8
CamocTosaTenbHasa paboTa: 52,7 52,7
[MpopaboTka maTepunanos No NeKUnam 17,6 17,6
MpopaboTka maTepunanos y4ebHUKOB, y4ebHbIX nocobun,

17,6 17,6
nogrotoBka pedepara
lMoaroToBKa K NpakTuyeckum paboram 17,5 17,5




OLEHOYHbLIE MATEPUAIbI

ONA NPOMEXYTOYHOW ATTECTALIUN

no AUCLMUMNIIUHE

MATEMATUYECKUE METO[Obl B UHXXEHEPUU



1. MepeyeHb KOMNETEHUUN C yKasaHMeM 3TanoB ux popmMmpoBaHus

Ne Koa kom- ®dopMynupoBKa Koa n HaumeHoBaHue nHANKaTOpa AOCTMXKEHUSA
n/n neTteHuun

KOMMeTeHUUn KOMMeTeHLnmn
1 OrlIK-5 CnocobeH paspabarbiBaTb aHanuTuye- W01 onk-5 — AHanNu3npyeT CoBpeMEHHbIE aHanMTuyeckne un

CKVie 1 YWCTIeHHbIE METObI MPU CO3AaHUMN
MaTemaTU4eckMx MoZeren MaLlmH, npy-
BOAOB, 060OpYA0BaHMs, CUCTEM, TEXHOIO-
MMYECKUX MPOLIECCOB

YUCrEeHHblIe METOAbI NPU CO34aHMM MaTeMaTUYeCKMX Mogenen

WO20nk-5 — PelwaeTt ctaHgapTHble 3agaym npy co3gaHny mMa-
TemaTU4ecknx Moaenen MmalluH, NpuBoaoB, 00opyaoBaHWS,
CcUCTEM, TEXHOMNOMMYECKMX NPOLLEeCCoB

Koa n HaumeHoBaHue UHAUKaTopa
AOCTUXXEeHUA KoMmneTeHUUn

Pe3synbTaTbl 06y4eHusi (noka3aTtenu oueHUBaHUA)

NO1onks — AHANM3npyeT COBPeMEH-
Hble aHaNUTUYECKME W YMCTIEHHbIE
MeTobl MPU CO34aHNN MaTeMaTuye-
CKNx mopaenemn

3HaeT: OCHOBHbIE NOHATUS VIHq)OpMaLl,I/II/I N TeXHosormm, metToabl XpaHeHna n nepenadu

YMeeT: BbINOJHATL aHann3 NocTaBleHHON 3agayn nNpu peLleHnn 3agay npodeccmo-
HanbHOW OeATeNbHOCTU

Bnageet: HaBbikamu pa6OTbI Ha nepcoHasibHOM KOMMbOTEPE, HaBblkaMn pa6OTbI B OHOM
N3 MaTeMaTu4ecknx naketax

WO20nks — PelwaeTt ctaHgapTHble
3aJa4v npu co3gaHun maTematude-
CKMX MOZeneln MallvH, NpMBOAOB,
obopynoBaHusl, CUCTEM, TEXHOMNOMU-
YEeCKMX MPoLEeccoB

3HaeT: OCHOBHbIE 3NeMeHTbl MHdOPMaLnK, NPUHUMNLI ee obpaboTka, BuAbl U MPUHLK-
bl MOCTPOEHNS NHPOPMALIMOHHBIX TEXHOMOMMI

YMeeT: ucnonb3oBatb BbIYNCNNTENIbHYIO TEXHUKY, 3aKOHOMEPHOCTU NPOTEKaHUA NH-
qI)OpMaLLVIOHHbIX npoueccoB B cnctemMmax ynpaBiieHnAa Ka4eCTBOM

BnageeT: HaBbikamu NOCTPOEHUA arnropnuTMOB AnaA peLleHnda NocTaBrieHHbIX 3a4ay npume-
HUTENIbHO K CUCTeMaM ynpaBlieHNa Ka4eCTBOM

2. MacnopT ¢hoHAa OLEHOYHbIX CPeaAcTB NO AUCUUNITIUHE

Ne KoHTponupyemble MHaekc KoHTponupyemoi OueHou4Hble cpeacTea
n/n KOMMNeTeHuumn TexHonorus ouex-
pasgenbl/Tembl HaumeHoBaHue Ku (cnocob KOH-
(wnwn ee vacTn) NeNe 3apgaHuii Tponsi)
ANCLMNIVHBI
1. | CogepxaHne HOBOW WH-
¢popmaLmoHHo BnaHoyHoe TecTu-
TecToBble 3agaHnA 1-11
TEXHONornn Kak OrK5 poBaHue
COCTaBHOW YacTtu
MH(OPMATMKM. CriocoBeH paspabarbiBathb
2. aHanUTUYECKVE U YUCTIEH- TecToBble 3aaHUs 12 -16 BrnaHo4Hoe TecTn-

Hble MeToabI NPY CO3aaHUM
3HAKOMCTBO C CUCTEMA- |  yaTemaTUHECKVX MOAENEN
MW  KOMMbIOTEPHOW Ma- MaLLIH, NPYUBOLOB, 0GOPY-
Tematukn  (CKM). Tpw- | nopanms, cuctem, TexHono-
obpeTeHMe HaBbLIKOB pa- MYECKUX MPOLIECCOB

6oT1bl B cpege CKM.

poBaHue

MNoagroToBka Kk 3a-
3awmTta npaktnye-

LMTe npakTnye- 58 - 61 N
ckor paboTbl
CKux paboTt
. M nc -
Kewnc - 3aganusa 48 — 51 poBepka keuc

3afaHunAa




Ne KoHTponupyemsble MHAOeKC KOHTponMpyemon OueHo4Hble cpeacTea
n/n KOMMeTeHunn TexHonorus ouex-
pasgenbl/TemMbl HavMeHoBaHue kn (cnocob KoH-
(vnm ee vacty) NeNe sapnaHwit Tponsi)
ANCLUMNIVHBI
Bonpocel k 3k3a- 75 _80 KoHTponb npeno-
MeHy JaBaTtenem
3. BnaHoyHoe TecTu-
TecToBble 3agaHust 17 - 27
poBaHue
MogroToBka Kk 3a-
3awmTa npakTnye-
o LunTe NpakTmye- 62 - 65 KO DABOThI
CHOBbl METOAMKW Mpo- ckux paGoT p
BEPKM  CTaTUCTUYECKMX
rmnoTes. MpoBepka Keic -
Kenc — 3apaHus 52 - 54 P P
3apjaHua
Bonpockl k ak3a- 81-85 KoHTponb npeno-
MEHy JaBaTenem
4. BnaHouyHoe TecTu-
TecToBbIE 3a4aHUsA 41 - 48
poBaHue
MoproToska k 3a- 3awuTa npaktnye
MeTos  HauMeHbLuMx wTe npakTuye- 66 - 69 oty
rPECCUOHHbIN aHanus.
lMnaHupoBaHne  3Kkcne- ) MpoBepka Keiic-
PUMEHTOB. Kelic — 3apaHusa 55
3agaHus
Bonpocebl k 3k3a- 86 — 99 KoHTponb npeno-
MEHy hasarenem
5. BnaHouyHoe TecTu-
TecToBble 3agaHuA 28 — 40
poBaHue
MNoagroToBKka K 3a-
YuncneHHble npoueaypbl 3awmTa npakTnye-
LMTe npakTnye- 70-74 N
novcka adeKTUBHbIX ckow paboTbl
Ckux pabot
oueHok. MocTpoeHne
ceTn adhhEKTMBHbIX OLe- =
o lMpoBepka keWnc -
Hok cpeactBamu CKM. Kevic - 3agaHus 56 - 57 posep
3apaHua
B - K -
OnpocChI K 3K3a 100 - 115 OHTPOJb Npeno
MEHy hasartenem
3 OueHoOYHbIe cpeacTBa AN NPOMEXYTOYHOW aTTecTauum

3.1 Tecmsbi (mecmoesbie 3adaHusi)
Ol1K-5 CnocobeH paspabambieamb aHaslumu4YecKue U YucsieHHble Memodbi npu

co30aHuUuU MamemMamu4eckux mModesieli MawuH, npueodos, o6opydoeaHusi, cucmem,
mexHOoJ102UYeCKUX Npoueccoe

TecTtoBoe 3agaHue




HUA

1 Uto Takoe nHdopmauuna?
a) [aHHble, MO3BOMSOLLME peann3oBbiBaTh YKadaHHbIe ENCTBUS;
b) Hayka o npomsBoacTBe MaTepuanbHbIX 6nar;
C) npoLecc, UCMONb3YIOLLNIA COBOKYNHOCTb CPEACTB U MeToAoB cbopa, 06paboTkv n nepegaym gaH-
HbIX (NepBMYHON MHGOPMAaLLMK) ANA NoAy4YeHns MHpopMaLMmM HOBOrO Ka4ecTBa O COCTOSAHUN 06b-
eKTa, npouecca nnu ssneHnsa (MHOPMaLMOHHOIo NpoaykTa);
d) dakTbl, onuckiBatoLmMe NpobnemMHyo 06nacTb, a TakKe NOrMyYecKylo B3aMMOCBsA3b 3TUX (haKTOB.
OtBeT: @)
2 WHopmauuio, N3noXeHHYo Ha OCTYNHOM ANd nonydarens a3blke, Ha3blBaloT:
a) MOJIHOW;
b) nonesHon;
C) akTyasnbHoW;
d) pocrtoBepHOW;
€) NOHSATHOW.
OTBeT: €)
3 WHopmauuio, oTpaxatoLwyo MICTUHHOE NOSTIOKEHME BeLlen, Ha3bIBatoT:
a) MOSHOoW;
b) nonesHon;
C) aKTyasbHOMW;
d) pocToBepHOW;
€) MOHATHOW.
OTtgerT: d)
4 YUTo Takoe TexHonorna?
a) [aHHble, MO3BOMAOLLME PEANM30BbIBaTh YKadaHHbIe ENCTBUS;
b) Hayka o npousBoacTBe MaTepuanbHbIX 6nar;
C) npoLecc, NCNONb3YIOLLMIA COBOKYMHOCTb CPEACTB M METOA0B cbopa, 06paboTkm n nepenaym gaH-
HbIX (NepBMYHON MHGOPMALMK) ANA NOAy4YeHUs MHOPMALMN HOBOMO KayeCcTBa O COCTOSIHUM 06b-
eKTa, npouecca nnu siBneHnsa (MHopMaLMOHHOIo NpoaykTa);
d) dakTbl, onuckiBaoLwme NpobnemMHyo 06nacTb, a TakKe NOrMyYecKyto B3aMMOCBsA3b 3TUX haKTOB.
OrtBeT: b)
5 YUTo Takoe MHopmMaumnoHHas TexHonornsa?
a) [aHHble, MO3BOMSAOLLME PEANM30BbIBATb YKasdaHHbIe ENCTBUS;
b) Hayka o npousBoacTBe MaTepuanbHbIX 6nar;
C) npoLecc, UCNONb3YHOLLNIA COBOKYNMHOCTbL CPEACTB U MeTofoB cbopa, obpaboTkn 1 nepenayn aaH-
HbIX (NepBMYHON MHGOPMAaLMK) AN NonyvYeHns MHpopmaLmMm HOBOro kKa4ecTBa O COCTOSIHUKN 06 b-
eKTa, npouecca unm siBrneHus (MHOpPMaLMOHHOIo NpoaykTa);
d) dakTbl, onuckiBaoLwme NpobnemMHyo 06nacTb, a TakKe NOrMYecKyto B3aMMOCBS3b 3TUX DaKTOB.
OtBerT: )
6 Uto B UT aBnsieTca npeameToM 1 NpoaykToM Tpyaa?
a) wuHdopmaLms;
b) cpeacTBa BbIMMCANTENBHON TEXHUKK U CBA3Y;
C) MaTepuarnbHbI NPOAYKT,;
d) 3HaHus.
OrtBeT: a)
7 YTto Takoe HoBasi MHGOPMAaLMOHHAsA TeXHoNornsa ?

a)
b)

c)

TEXHOSOrMsl, OCHOBaHHAas Ha UCMOMb30BaHUM KOMMbIOTEPOB;
TEXHOJOrMs1, OCHOBaHHas Ha UCMOMb30BaHMM KOMMbIOTEPOB U APYrMX TEXHUYECKNX CPEACTBaXx,
0cobeHHO Ha cpefcTBax, obecneynBaloLLnX TENEKOMMYHMKaLWIO;

npoLecc, MCNosb3yHLLMIA COBOKYNMHOCTb CPEACTB 1 MeToAoB cbopa, 06paboTkun 1 nepegaydv gaH-




HbIX (NepBMYHON MHGOPMALLMK) ANA NONy4YeHns MHpOopMaLIMmM HOBOrO Ka4ecTBa O COCTOSAHUN 06b-
eKTa, npouecca unm seneHms (MHPOPMaLMOHHOIO NPOAYKTA);
d) 97O NnepcoHanbHbIM KOMMbLIOTEP, OPITEXHUKA, NIMHWM CBA3KN, 06opyadoBaHWe CeTen.
OTtBeT: b)

Ckonbko Bbl 3HaeTe 3BOMOLMOHHbIX 3TanoB pa3sutuna NT?

a) 4
b) 5;
c) 6;
d) 3.
OrtBeT: b)

Yem 03HamMeHOBaH BTOPOW 3Tan pasBuUTUSt MHOPMALIMOHHBIX TEXHOMOMMN?

a) nosIBNeHMeM NeLLepHOW XUBOMUCH;
b) nosBneHvem NMCbMEHHOCTH;
C) nosiBNEeHWeM neyaTHOro cTaHka
d) nosiBneHvem mMawuHbl 4ns o6paboTkm MHopmauuw;
e) nosieneHunem MK.
OrtBeT: b)

10

Yem o3HamMeHOBaH TpeTun aTan pasBuTUSa MHPOPMALMOHHBIX TEXHOOMMA?

a) nosiBNEeHMeM neyaTHOro ctaHka
b) nosBneHvem newepHoOn XmnBonucy;
C) nosiBNEeHNEM NUCbMEHHOCTMU;
d) nosiBNEeHnem malvHbl onst 06paboTkn nHopMaLumy;
€) nosieneHunem MK.
OtBeT: a)

11

Uem 03HamMeHOBaH NATbI 3Tan pa3BuUTnA I/IHCbOpMaLl,I/IOHHbIX TEXHOMNOrNN?

a) nosiBNeHveMm newepHOmn X1BOMNUCK;
b) nosBneHvem nNMCbMEHHOCTH;
C) nosiBNeHveM MaluuHbl 4ns o6paboTkm nHopmaumw;
d) nosienexunem MK.
OtBeT: d)

12

MakeT MathCad npegHasHa4deH ans:

a) PaboTkl ¢ rpachmnyeckumu annamu;
b) CospaHus, pegakTMpoBaHMs 1 NPOCMOTPA TEKCTOBLIX JOKYMEHTOB;
c) BbinonHeHusa apudmMeTnyecKnx BoIYNCTIEHNIA;
d) CospaHus npeseHTaLuii
OtBeT: )

13

MathCad no3sonsieT co3gaBaTtb U pedakTupoBaTb hansbl C paclUMPEHNEM. ..

a) txt
b) rtf
c) mp3
d) mcd
OtgeT: d)

14

Bo3moXxHO nn oTobpa3nTb Ha OAHOM AeKapTOBOM rpaduke rpamkn yHKUMIA OT pa3HOMMEHHbIX
aprymeHToB?

a) Aa;
b) wer




OtBeT: a)

15

MmeeT nun cnny koHctaHTa ORIGIN npu ncnonb3oanum B gokymeHte MathCad nporpaMmHbIX
6rnokoB?

a) BepHo;
b) HeeepHo.
OtBeT: a)

16

MoxxHo nin pe3ynbTat CUMBOJ1bHbIX BblYMCIEHNI OOBECTU 4O YNCIEHHOr0?

a) BepHo;
b) HeeepHo
OtBerT: a)

17

Mopenb — 310

a) ynpoLleHHasa Konusa o0bekTa, COXpaHsoLWasa ero BaxHenWme cBoONCTBa, Heobxoaumble Ans pewle-
HWSI NOCTaBMEHHON 3aau4n.

b) ycTpowncTBo, coxpaHsitoee pumsmyeckne cBONCTBa 06bEKTa

C) cuctemMa MateMaTUyeCKMX COOTHOLLEHUA N 3aKOHOMEPHOCTEN, OMMChIBAOLLMX B3aMMOCBSA3b MexXay
KONMNYECTBEHHBIMU U KA4EeCTBEHHBIMW XapakTepucTukamm obbekTa

d) anemeHTHas, cocTaBnsoLwas o6bekTa, B KOTOPOM YUUTLIBAIOTCS M NOKa3bIBAOTCA CBA3N MEXAy
anemMeHTamu

OTBeT: a)

18

Mopenb aHanu3a - aT1o

a) M3y4yeHue CBOWCTB CO34aHHbIX BapUaHTOB OOBHEKTOB

b) cosgaHve HeckonbkUX BapuaHToOB UCCreayeMbiX OObEeKTOB B COOTBETCTBMM C 3adaHHbIMK Tpebo-
BaHUsAMU

C) OueHKa NpeasioKeHHbIX BapnaHToB 1 BbIbop Hanbonee GnaronpnsTHOro BapuaHta u3 CUHTE3npo-
BaHHbIX paHee

d) paspaboTka pasnu4HbIX BApUAHTOB MOAENu

€) oOLeHKa pasfnuyHbIX BAapuaHTOB MOAernewn no Kputepusm

f) onpepeneHve YMCNEHHbIX 3Ha4YeHWIN NapaMeTpoB obbekTa

OtBerT: a)

19

Mo xapakTepy oTobpakaemblx CBONCTB MOAENN AeNATCSA Ha (2 BEPHbIX OTBETA):

a) CTpykTypHble

b) ®yHKUMOHanNbHbIE

C) Omnupuyeckue

d) Ananusa

e) OnwucanHug

f) lMporpammHble
OtBerT: a), b)

20

Mo HasHayeHno Moaenu aenartca Ha (3 BEpHbIX OTBETA):

a) Ananusa

b) CuHTesa

c) Bbibopa

d) CipykTypHbIE

e) Onwucanus

f) lMporpammHble

0) Mwukpomogenu

h) Owmnupuyeckne
OrtBeT: a), b), ¢)




21

Mo cTeneHun aeTanusauumn mogenu aensartcs (3 BepHbix oTBeTa):

a)
b)
c)
d)
e)
)
9)

OTBeT:

Mwukpomoaenu
Makpomoaenu
MeTtamoaenu
Bbibopa
MporpammHble
CuHTesa
Onucanug

a), b), c)

22

Mo cnocoby npencTaBneHnsi CBOMCTB 06bekTa MoAenu AensTcst Ha (4 BepHbIX OTBETA):

a)
b)
c)
d)
e)

f)

Onwucanus
MporpammHble
PelweHua
AnroputMmmnyeckme
CuHTesa
Omnupuyeckue
CTpyKTypHblE
Makpomogenu
®PyHKLUMOHaNbHbIE

:a), b), c), d)

23

Mo cnocoby nonyyeHus mogenu AenaTca Ha (2 BepHbIX OTBETA):

a)
b)
c)
d)
e)
)
)

OTBerT:

TeopeTuyeckue
AMnupuyeckne
CTpyKTYpHble
®yHKLUMOHAaNbHbIE
lMporpammHble
CuHTesa
OnucaHus

a), b)

24

Mopenb cuHTesa - 310

a)

b)
c)

d)
e)

f)

OTBeT:

CO3[aHNe HECKOSbKMX BapnaHTOB MccreayeMblX 06 bEKTOB B COOTBETCTBUM C 3afaHHbIMU Tpebo-
BaHMSIMU

N3y4YeHne CBOWCTB CO3[aHHbIX BapuaHTOB 06 HLEKTOB

oueHKa NpeaoXKeHHbIX BapnaHToB M Bbibop Hanbonee GnaronpusiTHOro BapuaHta U3 CUHTE3npo-
BaHHbIX paHee

paspaboTka pasnuyHbIX BapnaHToB MOAENu

onpefeneHne YNCNeHHbIX 3Ha4YeHUn napaMeTpoB obobekTa

OLEeHKa pasfnyHbIX BapnaHTOB MOAENEN No KpUTepusm

a)

25

AHanuTtnyeckaa mogenb peweHua - aTo

a)
b)

OTBeT:

HaxoXaeHWe UCKOMOW BENMUYUHbLI B IBHOM BUfE.

nepenoxeHne Ha MaTeMaTU4eckuid A3bik Tex TpeboBaHWi, KoTopble BbiNM ykaszaHbl B CNIOBECHOM
onncaHum

npeacTaBrneHne B BUAE U3BECTHbLIX YUCIIEHHBIX CXEM, KOTOPbIE AT NPUGNUKEHHbIE peLLeHMs]
nepenoXxeHue Ha si3blk KOMMblOTepa opMarnbHbIX NPaBuI, MO KOTOPbIM OYHKLMOHUPYET 06 beKT
MOAENMPOBaHWs, COrMacHO CIIOBECHOMY OMMUCaHUIO UMW aHanMTUYeCKON MoAeny onmcaHus
3anucb MOJENM peLLeHns B BUAE anroputma

CO3/laH1e HECKOMNbKMX BapuMaHTOB UcCcreayeMbIX 0O LEKTOB B COOTBETCTBUU C 3aaaHHbIMK Tpebo-
BaHUSIMU

a)

26

YucneHHaa Mogernb peleHns - aTo




OTBerT:

npeacTaBneHve B BUAe U3BECTHbIX YNCTEHHbIX CXEM, KOTOpbIE AAl0T NPUBIIKEHHbIE PeLLEeHNs!
nepenoxeHne Ha MaTeMaTUYeckuii S3blk Tex TpeboBaHWi, KOTopble Gbin yKkasaHbl B CITOBECHOM
onmcaHum

HaxoXXaeHWe UCKOMOW BENNYMHbI B SBHOM BUAE

nepenoXxeHne Ha A3blk KOMMbloTepa hopMarbHbIX NPaBusl, MO KOTOPbIM PYHKLMOHUPYET OB BEKT
MOAENMPOBaHWs, COFMacHO CIIOBECHOMY OMMUCaHMUIO UM aHanMTUYecKo Modeny onnucaHus
3anucb MOAEeNu peLleHnsl B BUAE anroputma

CO37jaH1e HECKOMbKMX BapMaHTOB UccrieQyeMblX 06bEKTOB B COOTBETCTBUU C 3aAaHHbIMK Tpebo-
BaHUAMMU

a)

27

MmuTaumoHHas mogenb peweHuna - 3To

a)

b)
c)

d)
e)

f)

OTBerT:

nepenoXeHne Ha s13blk KOMMNblOTepa hopMarbHbIX NPaBuIl, N0 KOTOPbIM PYHKLUMOHUPYET O0BHEKT
MOZENMPOBaHNS COrMacHO CITOBECHOMY OMMCAHWUIO NN aHANUTUYECKON MOLENN ONncaHnst
npeacTaBneHne B BUAE N3BECTHbIX YNCIIEHHBLIX CXEM, KOTOPbIE AA0T NPUONMKEHHbIE peLLEeHUs
CO3[aHne HeCKONbKMX BapUaHTOB UccreayeMbix 00 beKTOB B COOTBETCTBUMN C 3aaHHbIMN Tpebo-
BaHUSAMMU

3anncb MOAENU peLLeHns B Buae anroputma

nepenoXeHve Ha MaTemMaTudeckuii A3blk Tex TpeboBaHWI, KOTopble BbinNM yKaszaHbl B CITOBECHOM
onmncaHum

HaxoXaeHne UCKOMOW BENMUYMHbI B ABHOM BUAE

a)

28

TeopeTnyeckast Mogenb — 310

a)
b)
c)
d)
e)

f)

OTBeT:

rfiorn4yeckoe cneacTBue U3 HEKOTOPbIX (hyHAaMeHTarnbHbIX 3aKOHOB NPUPOAbI

pesynbTaT MaTemaTuyeckon oOpaboTku 3KCMEPUMEHTOB, NPOBEAEHHbLIX HA 0ObeKTe
npeacTaBneHne B BUAE M3BECTHBIX YNCIIEHHBIX CXEM, KOTOpble AatoT NPUBNMKEHHbIE peLLEHNS
onpeeneHne YMCrneHHbIX 3Ha4eHn napameTpoB 06 bEKTa

HaXOXAEeHMEe UCKOMOWN BEMNNYMHBI B SIBHOM BUAE

nepenoXeHne Ha A3blk KOMMbOTEepa hopMarnbHbIX NPaBuIl, MO KOTOPbIM PYHKLUMOHUPYET 00 BHEKT
MOZENMPOBAHNS COrMacHO CIIOBECHOMY OMUCAHWUIO NN aHANUTUYECKON MOAENN ONUCaHus

a)

29

OmMnupuyeckas Mogernb — 3TO

a)
b)
c)
d)
e)

f)

OTBerT:

pesynbTaT mMatemaTudeckoin obpaboTkn SKCNEPUMEHTOB, NPOBEAEHHbIX Ha 0ObeKTe
nornyeckoe CrefcTBUE U3 HEKOTOPLIX PYHAAMEHTAlbHbLIX 3aKOHOB NPUpPOoakI

npeacTaBrneHve B BUAE U3BECTHbLIX YNCMEHHbBIX CXEM, KOTOPbIE Aat0T NPUBNMKEHHbIE peLleHns
onpeaeneHne YUCINEHHbIX 3HaYeHNI NapaMmeTpoB 06bekTa

HaxoXJeHne NCKOMOW BENWUYMHBI B IBHOM BUae

nepenoxeHue Ha si3blk KOMMblOTEpa OpMarnbHbIX NPaBuUI, MO KOTOPbIM OYHKLMOHUPYET 06beKT
MOZENUPOBaHUSi COrMacHO CMOBECHOMY OMNMCaHWI0 UM aHaNUTUYECKON MOAENN ONncaHns

a)

30

YHuBepcanbHOCTb - 3TO

a)
b)
c)
d)
e)
f)

OTBerT:

MonHoTa oToGpa)xeHnst CBOMNCTB 06bekTa

CooTBeTCTBME NapaMeTPOB 0GbEKTOB BbIMUCIEHHbIX MO MOAENMN UX UCTUHHOMY 3HAYEHUIO
CnocobHocTb MoAeny NpaBuibHO oTobpaxaTb CBOWCTBA 06bekTa

MokasaTeslb CyMMapHbIX 3aTpaT Ha Nosly4eHne 1 UCrosib3oBaHWe Mogernen
OnpepgeneHvie HEU3BECTHBIX MApaMeTPOB U3 APYrMX UCTOYHUKOB

Jlornyeckoe cregcTeue U3 HEKOTOPBIX PYHAAMEHTASIbHbIX 3aKOHOB NpUpoapbl

a)




31 To4HOCTb - 3TO
a) CootBeTcTBME NapaMeTpoB 06 BEKTOB BbIYUCIIEHHBIX MO MOAENN NX UCTUHHOMY 3HAYEHUIO
b) TMonHoTa oToOpaxeHus CBONCTB 0ObEeKTa
¢) CnocobHocTb Mogenv NpaBuUbHO OTOOpaXaTb CBOMCTBA 06beKTa
d) TlokasaTenb cymmapHbIX 3aTpaT Ha NofyyYeHne U UCNonb3oBaHue Mogenemn
e) OnpepeneHne HEM3BECTHbIX NapaMeTpPoB 13 APYrMX UCTOYHMKOB
f) Jlormueckoe crneacteme U3 HEKOTOPbLIX (PyHAAMEHTaNbHbIX 3aKOHOB NPUPOAbI
OrtBerT: a)
32 AEeKBaTHOCTb - 3TO
a) CnocobHocTb MogEeny NpaBuUbHO OTOOpaXaTb CBOMCTBA 06bEKTa
b) CooTtBeTcTBME NapameTpoB OOHLEKTOB BbIYUCIIEHHBIX MO MOAENN UX NCTUHHOMY 3HA4YEHUIO
c) [MonHoTa oTobpaxeHns CBOMCTB 00beKTa
d) TlokasaTenb cymmapHbIX 3aTpaT Ha NofyyYeHne U UCNonb3oBaHue Mogenen
e) OnpegeneHne HEM3BECTHbIX MApPaMeTPOB U3 APYIMX MCTOYHUKOB
f) Jlormueckoe cnefcteme M3 HEKOTOPLIX PYHOAMEHTANbHbLIX 3aKOHOB NPMPOabI
OtBerT: a)
33 OKOHOMWYHOCTb - 3TO
a) [lokasaTenb CymMMapHbIX 3aTpaT Ha Nofny4YeHue U UCNOoNb30BaHNE Moaenen
b) CooTBeTcTBME NapamMeTpoB OOBLEKTOB BbIYUCIIEHHBLIX MO MOAENN UX UCTUHHOMY 3HAYEHMIO
c) CnocobHocTb Mogenv NpaBubHO OTOOpaxaTb CBOMCTBA 06bEKTa
d) [MonHoTa oTobpaxeHnsi CBOMCTB 00bekTa
e) OnpegeneHne HEM3BECTHbIX MApPaMeTPOB U3 APYIMX MCTOYHUKOB
f) Jlormueckoe cnefcTeme M3 HEKOTOPLIX PYHOAMEHTANbHbLIX 3aKOHOB NPMPOabI
OtBeT: a)
34 Cuctema — ato
a) CoBOKyNnHOCTb OOBEKTOB, CBA3aHHbIX MeXady cobOl 1 C OKpyKatoLen cpedon, Npu4em BHYTPEHHUE
CBSI3M CUITbHEEe BHELLUHUX
b) CoBokynHOCTb MaTeEMaTU4ECKNX COOTHOLLEHWNIA N 3aKOHOMEPHOCTEN, OMMCHLIBAIOLLMX B3aMIMOCBA3b
MexXAy KONMYeCTBEHHBIMU U KAYECTBEHHBIMU XapakTepucTMkamn oobekTa
C) YnpoLlleHHas Konusi 00beKTa, COXpaHsoLLasa ero BaXHeNLNe CBOWCTBa, Heobxoaumble A4S peLle-
HWs1 NOCTaBMNEHHOW 3a4a4m
d) CoBOKyMHOCTb YCTOMYMBLIX CBSA3eN 0O0bekTa obecneymBaroLLnx ero LeNoCTHOCTb Y COXPaHSIHOLLNX
OCHOBHble CBONCTBa 06beKTa, MpM pasnmyHbIX BHELUHWUX U BHYTPEHHUX U3MEHEHUSAX
OtBerT: a)
35 CTpykTypa — 310
a) COBOKYMHOCTb YCTOMYMBLIX CBA3EN 0b6bekTa obecneumnBaroLLmMx ero LenoCTHOCTb U COXPaHSIOLLIMX
OCHOBHble CBOWNCTBa 06bEeKTa, MPK pasnmyHbIX BHELIHUX U BHYTPEHHUX U3MEHEHUSIX
b) CoBOKynHOCTb MaTEMaTUYECKNX COOTHOLLEHWUIA U 3aKOHOMEPHOCTEN, OMNUCLIBAKOLLNX B3aUMOCBSA3b
MeXAy KONMMYEeCTBEHHBIMU U KA4YECTBEHHBIMM XapakTepUCcTMKaMu obbekTa
C) YnpoLlleHHas Konus 00beKTa, COXpaHsoLLasa ero BaXHeNWLINe CBOWCTBa, Heobxoaumble A4S peLle-
HWUS1 NOCTaBMNEHHOW 3a4a4m
d) CoBOKynHOCTb OOBEKTOB, CBA3AHHbIX MeXay cobOl 1 C OKpYKatoLEN cpeaon, NPUYEM BHYTPEHHUE
CBSI3M CUITbHEE BHELLUHUX
OtBerT: a)
36 Bbibepute onpepeneHne CBOMCTBY CUCTEMBI «LESNOCTHOCTb U YNIEHUMOCTbY

OOBBbEeKT MOXHO pa3gennTb Ha NogcUCTEMbI, KOTOPble B CBOKO o4Yepenb AenAT Ha bonee menkue
noACUCTEMbl U TaK 0 TeX Nop NokKa He nony4yaTt 3J1IEMEHT CUCTEMbI

BHyTpeHHMe CBS13M CUCTEMbI HAMHOIO CUNbHEE BHELLHMX CBS3EN

CyLIJ,eCTBOBaHI/Ie Mexay anemMeHTamMmm CUCTeMbl N UX CBA3AMMU HeKOTOpOI7I CTPYKTYpPbI

Cuctema B Lenom obnagaeT cBoncTBamu, KOTOPbIMU HE obnagaet HM OOWH ee OTAENbHbIN ane-
MEHT




e)

f)

Mpouecc, ABNALWMINCS BHELLIHEN NPUYMHON U3MEHEHNA COCTOSIHUSI CUCTEMbI BO BPEMEHM
BHyTpeHHMe napameTpbl, XapakTepuaytoLime CTeNeHb pasBUTUSE CUCTEMbI HA AAHHbLIA MOMEHT
BPEMEHMU

g) UeneHanpaBneHHoe BO3OENCTBUE HA MOBEAEHME CUCTEMbI NMPU U3MEHEHUSIX BHELLHNX YCIOBUN
OteerT: a)
37 Boibepute onpeaeneHne CBOMCTBY CUCTEMbI «HANMYne CyLLLECTBEHHbIX CBA3EN MEXAY SNeMeHTammn»
a) BHyTpeHHMe cBA3N CUCTEMbI HAMHOIO CUNIbHEE BHELLHUX CBSA3EWN
b) O6bekT MOXHO pasgenuTb Ha NOACUCTEMBI, KOTOPbIE B CBOKO 04Yepeb AensT Ha bonee mernkue
NOACUCTEMbI 1 TaK A0 TEX NOP NoKa He nony4vaT 3feMeHT CUCTEMBI
c) CylwecTBoBaHNE MEXAY SNeMeHTaMn CUCTEMbI U UX CBA3SIMU HEKOTOPOWN CTPYKTYPbI
d) Cwucrema B LUenoM obnagaeTt cBOWCTBaMU, KOTOPbIMU He 0bnagaeT H1 OAVH ee OTAENbHbIN ane-
MEHT
e) [lpouecc, ABNAIOLWMIACA BHELLIHEN MPUYNHON M3MEHEHUSA COCTOSIHUS CUCTEMbI BO BPEMEHN
f) BHyTpeHHMe napameTpbl, XapakTepusyLwme cTeneHb pasBuTus CUCTEMbl HA AaHHbIA MOMEHT
BpeEMeHU
g) LUeneHanpaBneHHoe BO3gencTBME Ha NOBEAEHME CUCTEMbI NPU U3MEHEHUSIX BHELLUHUX YCNOBUN
OtBerT: a)
38 BbibepuTe onpegeneHne CBOMCTBY CUCTEMbI «HanNM4ymMe onpeaeneHHon opraHmsaunumny
a) CylwecTBoBaHVE MeXAy dreMeHTamMn CUCTEMbI U NX CBA3SIMU HEKOTOPOMN CTPYKTYPbI
b) BHyTpeHHUue CBA3M CUCTEMbI HAMHOIO CUfIbHEE BHELUHUX CBA3EN
c) OOBLEKT MOXHO pasaenvTb Ha NOACUCTEMbI, KOTOPbIE B CBOK ovepeab OendAT Ha bonee menkve
noacucTeMbl U Tak A0 TeX NOp NoKa He nony4aTt afeMeHT CUCTEMbI
d) Cwucrema B LenoM obnagaeTt cBOWCTBaMU, KOTOPbIMU He 0bnagaeT HM OAVH ee OTAENbHbIN ane-
MEHT
e) [lpouecc, 9BnAOWNACA BHELUHEN NPUYMHON U3MEHEHNSA COCTOSHUS CUCTEMbI BO BPEMEHU
f) BHyTpeHHMe napameTpbl, XapakTepusyowme cTeneHb pasBnTUA CUCTEMbl HA AaHHbIA MOMEHT
BpeMeHn
g) UeneHanpaBneHHoe BO3OENCTBUE HA NOBeAEHNE CUCTEMbI NMPU U3MEHEHUSIX BHELLHNX YCNOBUN
OtBerT: a)
39 BbibepuTe onpegeneHne CBOMCTBY CUCTEMBI KHANMYNE MHTErPaATUBHBIX KAYECTBY»
a) Cwucrema B LenoM obnagaeTt cBOWCTBaMU, KOTOPbIMU He 0bnagaeT HM OAVH ee OTAENbHbIN ane-
MEHT
b) BHyTpeHHUWe CBA3M CUCTEMbI HAMHOIO CUflbHEE BHELUHUX CBA3€ENn
c) CyuwecTBoBaHMe MexXay dNemMeHTaMn CUCTEMbI U UX CBA3AMWN HEKOTOPOW CTPYKTYPbI
d) OBbekT MOXHO pasaenqTb Ha MOACUCTEMbI, KOTOPbIE B CBOKO ovepeb AeNndT Ha 6onee menkve
NMOACUCTEMbI 1 Tak A0 TEX MOp NokKa He nony4vaT AfIeMeHT CUCTEMBI
e) [lpouecc, ABNAIOWMNCA BHELLIHEN NPUYNHON N3MEHEHUSA COCTOSHMS CUCTEMbI BO BPEMEHMU
f) BHyTpeHHMe napameTpbl, XapakTepusyLwme cTeneHb pasBnuTus CUCTEMbl Ha AaHHbIA MOMEHT
BpeMeHn
g) UeneHanpaBneHHoe BO3OEWNCTBUE HA NOBEAEHME CUCTEMbI NMPU U3MEHEHNSAX BHELLHUX YCIOBUIA
OtBerT: a)
40 BbibepuTe npaBunbHbIA BapuaHT, B KOTOPOM NepeYmcrieHbl OCHOBHbIE KAaTEropnm CUCTEMHOIO MOAENUPO-
BaHMS
a) CrtpykTypa, COCTOSAHUE, (PYHKLMSA CUCTEMBI, BXOA U BbIXO, CUCTEMBI, 3EKTUBHOCTL, yNpaBreHue
b) CrpykTypa, HazHauyeHne, PYHKUUSA CUCTEMbI, BXO U BbIXO CUCTEMBI, SPPEKTUBHOCTL, peanuaa-
uus, ynpasneHve
c) CrpykTypa, COCTOsIHME, PYHKUUS CUCTEMBI, BXOA U BbIXOA CUCTEMBI, 9EPEKTMBHOCTL, YpaBrneHue,
KOMMOHOBKa, Ha3HadeHue
d) CrpykTypa, cocTosiHMe, PyHKUUS CUCTEMBI, peann3aumns, KOMNOHOBKa, 3PEKTUBHOCTb, yrnpaBsne-
HVe
e) CTpykTypa, COCTOsSIHME, PYHKLUUS CUCTEMBI, BXOA U BbIXOA CUCTEMbI, 3 (EKTUBHOCTb, OpraHn3a-
LMsi, KOMMOHOBKA, yrnpasreHne
f) CTpykTypa, COCTOsIHNE, BXOA W BbIXOA CUCTEMBI, 3PEKTUBHOCTL, YNpaBreHne, opraHm3aums
g) CTpykTypa, COCTOsSIHUE, (PYHKUMUS CUCTEMbI, BXOA M BbIXO4 CUCTEMbI, KOMMOHOBKA, YrpaBreHne




OtBerT: a)

41

MHK-OUEeHKa ........c.cvvvinennn.

a) OTo oueHKa kKa4yecTBa ypaBHEHUSA perpeccum
b) 3710 oueHka napameTpa NNOTHOCTM pacnpeneneHus, HangeHHas ¢ nomollbto MHK
c) 370 oueHKa kK03 PULNEHTOB YpaBHEHUS perpeccum, HangeHHasi ¢ nomowbio MHK
d) Het Takoro noHsaTMs

OrtBeT: ¢)

42

KoathpumumneHT getepmmnHaLmm nokasoiBaeT ..............

a) [onto obuiero pasdbpoca KOMNOHEHT BEKTOPA Y, OOBACHAEMYIO perpeccmen
b) [OeTtepMuHUpoBaH OOBLEKT UCCNeaoBaHNUA UNK CryvaeH
c) BenuumHy getepMuHaHTa KBagpaTUYHOIO ypaBHEHUS perpeccum
d) Het Takoro noHaTMs
OtBerT: a)

43

Beibepute, kakoMy NOHATUIO COOTBETCTBYET AaHHOE ONpeAeneHne: cpeaHee 3HayeHne, okorno KoToporo
rpynnMpyoTCA BO3MOXHbIE 3HAaYEHUsI CnyYanHon BenuynHel. Mimeet pasmepHOCTbL caMou criy4ariHon Benu-
YMHbI.

a) MaTemaTuyeckoe OXugaHuve
b) cpenHekBagpaTnyeckoe OTKNOHEHME.
C) BTOPOW HayarnbHbIA MOMEHT.
d) aucnepcus
OtBeT: a)

44

Bbi6epurTe, KakoMy MOHATUIO COOTBETCTBYET AaHHOe onpedeneHune: cTeneHb pa3épocaHHOCTU 3HaYeHUiI
CryyaiiHOM BENMYMHBI OTHOCUTENBHO CpeaHero 3HaveHus. MimeeT pasmepHOCTb KBadpaTa cry4YaiHoi Be-
NUYUHBI.

a) BTOPOW HayarbHbIA MOMEHT.
b) cpenHekBagpaTuyeckoe OTKIOHEHMWE.
C) MaTremaTtuyeckoe oxuaaHue
d) aucnepcus
OtgeT: d)

45

Mo kakum KpUTEPUAM OoLleHMnBaeTCcA Moaens?

a) YHuBepcanbHOCTb

b) TouHoCTb

c) ApekBaTHOCTb

d) 3KOHOMWYHOCTb

e) MuHuMManbHOCTb

f) CnoxHocTb
OtBerT: @), b), ¢), d)




46 B uem 3aknoyaeTcsa CTPYKTYpPHbIA CUHTE3 MOAEenn?

a) B paspaboTke CTPYKTYpbl Modenu: ee obuiero Buaa (Hanpumep, B BUAE MHOTOYNIEHA Unn Apyrow
dyHKUMK), onpeaeneHne Yncna napameTpoB U T. N.

b) B moucke YMcNoBbIX 3HaYEHWUI NapamMeTpPoB MOAENM MO0 Ha OCHOBAHUW CNPABOYHBIX AAHHBIX, NK-
60 MCx0as M3 YCNOBNS MaKCMManbHOMO COBMNaAeHUst pesynbTaTtoB, HaWAEHHbIX N0 MOAENM, C 9KC-
nepunmMmeHTanbHbIMA

C) B OnpeaeneHMn cymmapHbIxX 3aTpaTt Ha paspaboTKy 1 peanu3aumio Mogenu

d) B cnocoBHocTM NpaBubHO OTOBpaXaTb cBOMCTBa 06bEKTa

e) B BO3MOXXHOCTU onpeaeneHna MHOrmx anbTepHaTMBHbIX BapnaHTOB Mop,ene|7|

OtBeT: @)

47 B yem 3aknoyaeTca napaMmeTpu4eckm cMHTe3 mogenu?

a) B paspaboTke CTPYKTypbl Modenu: ee obuiero Buaa (HanpMmep, B BUAe MHOrOYreHa unm apyrow
cbyHKUMM), onpedeneHne Yucna napameTpoB 1 T. M.

b) B noucke YCnNoBbLIX 3HAYEHWUIA NapamMeTpoB MoAenu NMMBo Ha OCHOBaHWMM CNPaBOYHbIX AaHHbIX, NK-
60 ncxoas M3 yCrnoBmst MakCMMarnbHOro CoOBNaZeHusi pe3ynbTaToB, HadeHHbIX MO MOAENM, C 3KC-
nepmmMmeHTanbHbIMAU

C) B OnpeaeneHnn cymmapHbIxX 3aTpaTt Ha paspaboTKy U peanu3aumio Mogenu

d) B cnocobHocTu NpaBMnbLHO OTOBpaxaTb CBOMCTBA OObEKTA

OrtgeT: b)

3.2Kelic 3adaHus
Orl1K-5 CnocobeH pa3pabambieamb aHallumu4Yyeckue U YucJieHHble MemoOhbI Nnpu

co30aHuUuU MamemMamu4eckux modesiell MaWwuH, rnpueodoes, o6opydosaHusi, cucmem,
MmexHOoJ102UYeCKUX Npoyeccos

Ne
3aga
Aa-
HUS

TecToBOE 3agaHue ¢ BapnaHTamMmun OTBETOB U NMpaBUJiIbHbIMKX OTBETAMU

48 | C BbIGOPOM OQHOrO NPaBUIIbLHOro OTBETa

Mporpamma, HanucaHHasa cpeacTeamu nporpammmpoBanust Mathcad, npegcraensietcsa B goky-
mMeHTe Mathcad kak:

nporpaMmmMHbIA MoAyIb;

PYHKUUS;

nporpaMmmMa Ha si3blke NPOrpaMMMpPOBaHNS BbICOKOTO YPOBHS;

nporpaMmMmHbIi Moaynb NM60 PyHKLMA

npoLesypa

49 | C BbIOOPOM OOQHOrO NpaBUITIbHOrO OTBETa
MporpammupoBaHune B Mathcad npegnonaraert:

- onncaHmne BCexX nNepemMeHHbIX Nno Tuny;




- TpebyeT onncaHme KOHCTaHT;
- onMcaHue TorbKo (PYHKLNIA;

- TpeGOBaHMﬁ Mo ONMUCaHNIO NepeMeHHbIX HeT

50

C BbIGOpOM OAHOrNo NpaBUIIbHOro oTeBeTa

Korga cnenyert I'IpVI6€FaTb K CUMBOJTIbHBLIM BbIYMUCIIEHNAM?

koraa TpebyeTcs YNCTNEHHBIN pe3ynbTarT;

Koraa TpebyeTcs pe3ynbTaT B aHanMTU4eckoMm Buae;

koraa TpebyeTcs ncnonb3oBaTh NPOrpamMMHbIA GIOK;

korga TpebyeTca nocTpoeHue rpaduka QyHKLUN

51

Kenc — 3apaHue: BnucaTtb OTBeT Ha 3ajaHue B BUAe Kemca

MpoaeMoHCTppoBaTb CNOCOBHOCTL BrafeHNeM BCTaBKOW CTaHOAAPTHBIX MatemaTuieckmx dop-
MY UMK NOCTPOEHMEeM COBCTBEHHBLIX (DOPMYN C MOMOLLbIO GUBNMOTEKM MaTeMaTU4YeCKUX CUMBO-
nos..

OTBeT: Hanpumep, BCTaBUTb B TEKCT NPOU3BOSILHYIO UNK 3a4aHHY0 hopmyny.

52

Kenc — 3apaHue: BnucaTtb OTBeT Ha 3ajaHue B BUAe Kemca

MpoaeMoHCTpMpOBaTb CMNOCOBHOCTL BrafieHNEM BCTABKOW FOTOBbIX (OUryp, TakMX Kak NpsiMo-
YrONbHUKW, KPYr, CTPENKW, FTMHWK, 3TIEMEHTbI BITOK-CXEMbI Y BbIHOCKW.

OTBeT: HanpuMep, NPaBUIIbHO COCTaBUTbL U NPEACTaBUTbL rpacpuyeckn No npeanoxXeHHON
3apgayve 6nok-cxemy. BctaBuTb 6510K-cxemMy B TEKCTOBbLIN chann.

53

Keic — 3apaHue: BnucaTb OTBeT Ha 3aaHue B Buae Kemca
Onpepenutb BUA rpadmka dyHKLMW, 3a4aHHOM Cnegyowmnm obpasom:

flx)= |z of x>0

(—x) otherwise

(%)

[
(=]

OTBerT:

54

Kenc — 3apgaHue: BnucaTb OTBET Ha 3afaHue B BuAe Kenca




-1 3 -4
A=2 -1 3

[aH maccus A. 2.3 4

. Uto ByaeT BbiBE4EHO Ha 3KpaHe MOHUTOpa B pe3ynbTaTe Bbl-
NOSTHEHUS Nporpammbl?

ORIGIN = 1

priB.M) = |5« 0
for i e 1. rows(B)
for j = 1. cols(B)
S<—S+BLJ. fi+j=M

return S
(-1 3 -4
A= 2 -1 3
MM 1
L2 3 4
pr{A.3) =
OTBeT: 5.
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Halntun oueHKkM MaTeMaTU4eCcKOro OXXuaaHnsa 1 gucnepcuy, NpeasapuTenbHO UCKITIOYMB aHOMarbHble Habnoae-
Hus: X: 2;6,3;6,1;0,4; 0,2; 0; 8,2; 2,9;1,6; 6,5; 31; 0,6; 0,1; 0,8; 0,5.

BbinonHeHne 3agaHus

Mpu BU3yanbHOM aHanu3e MCXOAHbIX AaHHbIX MOXHO cAenaTtb BbIBOA , YTO 3MIEMEHT BbIGOPKM
31 aBnAeTcsa aHOMalbHbIM.

MNpoBepka Ha aHoManbHOCTL Habnwaexnua 31

mmm = mean(X)

mmm = 2.586
sss = Var(X)
sss = §.401

_ [31 — mmm|

Tans

Gr :

Tak kak, 3Ha4yeHne Gr=9.803 > 3, 3HauyeHune 31 AencTBUTENBHO ABNSAETCH aHOMarbHbIM U UCKIIO-

YeHo npaBunbHO. TakuMm 06pa3oMm, UCXOAHbIE AaHHble BbIrMAOSAT creaytolmm obpasom (Bektop X):




2
6.3
6.1
0.4
0.2

0
8.2
2.9
1.6
6.5
0.6
0.1
0.8
0.5

Konuuectso anemeHToB Bektopa X: N.=rows(X) N =14

OnpegensieMm MWHMManbHOE W MaKkCUMarnbHOE 3HaYeHWe WUCXOOHOW BblOOpPKM
a=minX) g_g b=maxX) p_go>

PaccumTbiBaem 4mncno vHTepBanoB pas3dveHus
mO:=round (3.32log(N) + 2) m0=6 JO :=0..mC(

dopmupyeM anemMeHTapHble WHTepBanbl pa3bueHus

1x10°°
O o a110% W —be110° %7
0° mo -~ 2.733

20 = 4.1

5.467
6.833

8.2

20. _ :
io mO

PacueT uMcra nonaaaHnst aNeMeHTOB BekTopa X B aremeHTapHble uHTepsansl NO := hist(20,X)

n0 =

= W O = N N

CTpouM rucTorpammy MCXOAHOM BbIGOpKM X

k:=0..m0-1




6 : : : OnpepensieM OCHOBHblE CTaTUCTUYeECKWe
OLieHKM

OCHOBHbIE CTAaTUCTUYECKUE OLE
_ "% mm = mean(X) mm=2586 D:=Var(X) L
ZOk+1—ZOk AAAAAA
2 . sig2 = \fVar(X) sig2 = 2.899
Pacuet koadhdumumneHta Bapuaumm
0 . sig2 :
0 2 4 6 8 Vo=— V=1121
20y 1+20y mm
2 ObbekT YnCTo CTOXaCTUYECKUIA, ero NoOBeAeHNe He MPeac

Mogens no npueejeHHbIM AaHHbIM NOCTPOUTE Heny

lMpoBegem npoBepky BbIOOpkM X Ha COOTBETCTBME HOpPMarbHOMY pacnpeeneHuio. bygem
ucnonb3oBatb Kputepun NmupcoHa.

PacueT crtaHOoapTHbIX BEPOSATHOCTEWM 4YMcna nonagaHvi B SfeMeHTapHbI MHTepBan

Pl:= |for j €0..m0-1

20;
[ I+t 1 -1 (X—mm
pp. « —_—eXp —| ——— || dx 0.151
J J J2=-D 2 D

20, 0.183
0.179
0.141
0.089
0.045

pp Pl=

Pacuet CTaHOapTHOro 4ymcna nonagaHua B SJ'IeMeHTaprIIZ MHTEepBarn

nnl, := (N-ij)
2.112
2.566
2.506
1.968
1.242
0.63

nnl =

Busyanusauusa ncxogHom Beloopku,
HOpMarbHOro pacnpegeneHus cny4anHom

4 . BeJMMYHbl 1 paBHOMEPHOIro pacnpeaeneHns.
IlOk

204120k
N-dnormy(r, mm, sig2)
3 .

BbluncneHHoe 3HaveHne Kputepua nMpCOHa

3A.



r-=a-0.02a—-0.01L.b + 0.0: 2
i (nnlk - nOk)
o nnl

k K Xi=17.015

TabnnyHoe 3HayeHue kputepus MNupcoHa
tabl1 := qchisq(0.95m0—-3) tabll =7.815

Takvum obpasom, Xi>tdll - BblumcnenHoe 3HaueHmne KpuTepus NupcoHa 6onbLue TabnuyHoro.

Bbigod. T.K., BBIMUCIIEHHOE 3HAYeHNe Kputepuna nVIpCOHa 6onblue TabnmyHoro, cnegoBaTenbHO,
AaHHaA Bbl60pKa UMEET OTNINYHbIN OT HOpMasbHOro, 3aKOH pacnpegeneHus.
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OTnuyaeTtcs Ny TOYHOCTL ABYX Npubopos Z n Q7?

z Q
29,35 30,32
30,74 30,73
30,80 30,67
30,26 30,49
29,80 29,75
30,71 30,09

AnropuTm pelueHus. CtaTucTuyeckas rmnoresa: g; = 0, (TOMHOCTb OnpeaenseTca aucnepcuen usMepeHun
aTanoHHoro obpasua, NO3TOMY eCrim AUCNEPCUN U3MepeHnii 2 NpmbopoB OANHAKOBbI, TO TOYHOCTU PaBHbI).
Mpoeenem pacyet B Mathcad.

(29357 30327
30.74 30.73
30.80 30.67
Z= Q=
3026 3049
2080 20.75
L3071/ | 3000/
+ i=0.5 N=6 i=0.3 N=6

=5 ((Z) =5 ((Z9)




SZ

BBIY 2
Smin

Monyyaem Sf =0,353; §2- 0,139. [ina npoBepkun ucnonbayetcsa kputepun duiepa:

0,353

E,.. =——"_2538
= min{§7, S3}. 0,139

rae Spax = max{S;,S3}, S2

in

Ecrnm Fauw < Fragn(Vanens Vawaws @), TA€ Vi =N; — 1, TO cuMTaem pasnuumne mexagy Si? 7] 522 marno u ero
MOXXHO OOBSICHUTL CyYarlHbIMU NPUYMHAMU, cneaoBaTenbHO 01 = 02 — runoTesa NpMHUMaeTcs.

Tak Kak Fr46,(5;5;0,05) = 5,05, cnegoBatensHo, Fgy < Fragn, MMNOTE3a NPUHUMAETCS, TOYHOCTb
npnbopoB paBHa.
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OTtnnyaeTtca nu To4HOCTb 06paboTku AeTanen Ha AByx cTaHkax? [NpuBeaeHbl OTKNOHEHNST pa3MepoB Ae-
Tanew ot atanoHa (Mkm).

Cmarnok 1:-0,21; 0,54, -0,29; 0,6; -0,63; 2,18; 0,1, -0,52; 0,47

Cmarnok 2: 0,89; -0,85; -1,46; 0,13; 2,01, 0,44, 0,9; -1,57; -0,84; -0,6; 0,79
BadaHue

1. BblABMHYTb OCHOBHYIO U anbTePHaTUBHYIO TMNOTE3bI.

2. BblunMcnnTb CTaTUCTUYECKNE OLLEHKM.

3. CoenaTtb BbIBOA O MPUHSATUM UMW OTBEPXKEHUN TUNOTE3bI.

Xop pelueHus

1 0.89
-0.21 -0.85
0.54 ~1.46
-0.29 0.13
0.6 2.01

CTi= -0.63 CT2:=| 0.44
2.18 0.9

01 -1.57
~0.52 ~0.84
0.47 03

0.79

3anucaB ucxogHele faHHble B Buge apyx matpuy, (CT1 u CT2), ana ganbHenwero peLeHnst 3agadm obino
PELLEHO NPUHATbL 32 OCHOBY MMMNOTE3y, B KOTOPOM TOYHOCTL 06paboTkM geTanen Ha ABYX CTaHKax SBMsieTCs
OAMHAKoBOM (T.e. 01 = Oy, rAe 01, O — QUCNEPCUM U3MEPEHUI MOrPELLHOCTN 00pPabOoTKM NEPBOro N BTOPOTro
CTaHKa COOTBETCTBEHHO). [INsi NoATBEPXXAEHUS UMM ONPOBEPXKEHNS BbIABUHYTON rMnoTesbl (OTnMyaeTcs nun
TOYHOCTb 06paboTKM AeTanewn Ha ABYX CTaHKax, T.e. OAMHAKOBA /N1 TOYHOCTL?) He0bX0ANMO HaMTK 3HaYe-
Hue KpuTepus Puilepa n cpaBHUTL NOMyYEHHOE 3HayYeHWe ¢ TabnuyHbiM. B cnydae, korga nonyvyeHHoe
3HauyeHue KpuTepus bygeT Gonblue TabnnyYHOro BeIABMHYTAs paHee Teopus byaeT OTBEprHyTa, T.e. 3HaJe-
HWe TOMHOCTUN 06paboTKM CTaHKOB pa3nu4yHa. B npoTMBHOM — runoTesa cuMTaeTcsl NoATBEPXKAEHHON, a
nmetoLLieecs B BbIbOpkax pasnuume Mmexagy AMCNepcusimm BbI3BaHO CrydarHbIMU NPUYMHAMM.




Onpegenaem obbeMm ncxogHbix Beibopok
nl = rows(CT1) nl=10 n2 = rows(CT2) n2=11

Onpep,enﬂeM OCHOBHble CTaTUCTUYeCKne OUeHKH

Marematnyeckoe oxunaaHue

il =0.nl 2=0.n2
'/ch\
‘. ]
MMl=—> ¢ MNM1 = 0324
nl
(- Y\
{NcT2 |
PEag
MM2 =>4 MM2 = 0.067
n2

Onpep,enﬂeM Ancnepcuro

(n1-1 :
> (cTy, - MM
g1 = L1=0 — 2 §81=10709
n -
o g
> (CT2, - M)
12
o
552 = 220 — J  §82-=1254
m—

[nA npoBepkn ucnonbayetca kputepuii Guwepa.
BeluncneHHoe aHauyenne kputepua Ouwepa

max{ 331,352)
Fyv=—22%  py_ 1769
min(SS1,S82)
Onpeaenaem TabnuuHoe 3HayeHne Kputepna Ouwepa
AnA ypoBHA 3HayumocTn a=05; cteneHb ceoboabl uncnutena (n2-1),
cteneHb cBoboabl 3Hamenatena (n1-1).

Ft = qF(095,n2 - 1,n1 - 1) =3.137 Fv<Ft

Takum 06pas3om, NoNyyYnM, YTO BbIYUCNEHHOE 3HaYeHue kpuTepus Puepa Fv MeHbLUe Yncna TabnmyHoro
3HayeHune Kputepuin Ft — BbIABUHYTas runotesa NpUHUMaeTCs.

BbiBOA: B NpoLecce BbINOIHEHUSI MPAKTUYECKoW paboTbl ObINM U3ydeHbl CrocoGbl NMPOBEPKM CTAaTUCTUYECKMX
runoTes. B cooTBeTCTBMM C BblAaHHLIM BapMaHTOM 3aAaHus, bbina BeiGpaHa 1 paccMoTpeHa Moaenb no-
CTPOEHUA CTaTUCTUYECKOW rMnoTesbl. MonyyeHHbIe B MPOLEcce pacyeTa 3HaYeHns 1 OaHHbIe nokasanu,
YTO BbIOBUHYTAA BHaYare runoTesa NoATBEPXAAETCs, MOSTOMY MOXHO YTBEpXaaThb, YTO TOYHOCTL 06pa-
BOTKM AeTanei Ha OBYX CTaHKax oMHaKoBa.

3.3Modzomoeka K 3awume Mo npakmMu4yecKkum 3aHsimusiM (cobecedoeaHue)
Ol1K-5 CnocobeH pa3pabambieamb aHaslumu4ecKkue u YucJieHHble Memodbi npu
co30aHuUuU MamemMamu4eckux modesiell MawuH, rnpueodoe, o6opydoesaHusi, cucmem,
MeXHOJ102UYEeCKUX Npoyeccos

Ne
3apa
Aa-
HUSA

TecToBoe 3agaHue ¢ BapnaHTaMuy OTBETOB U NpaBusibHbIMA OTBETAMU

58 | C BbIGOpPOM OfHOrO NpaBUIIbLHOrO OTBeTa




MaTtemaTtnyeckuin nakeT KOMnbloTEPHOro MogenupoaHus MathCAD npeagHasHadeH ans...
- paboTbl ¢ rpadmyeckummn annamm

- CO3aaHus, pefakTUpoBaHUSA N MPOCMOTPA TEKCTOBbLIX JOKYMEHTOB

- BbINONHEHUs1 apuMeTU4eCKuX BbIYUCNEHUN

- CO3aHuUs NpeseHTaLuii

59

TecToBble 3a4aHUA OTKPLITOro TUNAa C BbIGOPOM HECKONbKMUX NPpaBUSibHbIX OTBETOB
OnemeHTamu Bektopa B MathCad moryT 6biTb?

- yucna

- noanporpaMmbl

- BbIpaXeHus

- byHKUMMN

60

TecToBble 3agaHUA OTKPbLITOrO TUMNa C BbIGOPOM HECKOJIbKMX NpaBUIbHbIX OTBETOB
OTmeTbTe MaTemMaTU4veckme naHenn nHctpymentoB MathCAD.

- CtaHpapTHas

- dopmaTtnpoBaHue

- KanbkynsaTtop - Calculator

- UHcTpyMmeHThI rpacdukoB — Graph
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TecToBble 3apaaHnsA OTKPbITOrO TNa c Bbl60pOM HEeCKOJIbKMUX NpaBUJIbHbIX OTBETOB

[ns BcTaBku TekcToBow obnactu B fokymeHT MathCAD Heo6xoamMMo ... (OTMEeTbTE BCE BO3MOXHbIE CMOCO-

Obl)
- HabpaTb TEeKCT B TEKCTOBOM pefakTope v BCTaBuTb ero 4yepes bydep obmeHa

- BOCNonb30BaTbCA KOMaHAoM MeHo BectaBka O6nacTtb TekcTa (Insert Text region)

BOCMOMNb30BaTbCst KOMaHAon MeHio BectaBka O6bekT (Insert Object)

- HabpaTb cumBon " (ABOMHAA KaBbIYKa) Ha KNaBuaType
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3apgaHua Ha cooTBeTCTBUE

1 CMBOIbHBIN onepaTtop A) Ncnonb3yoT ANS YNPOLEHUS BbIPaXXEHUS

solve

2 CMMBOnbHBIV onepaTop B) ncnonb3yoT ANs BbIYMCAEHUSA NONIMHOMMATBHBIX KO3 ULMEHTOB
simplify

3 CMMBOnbHBIV onepaTop B) ucnonb3aytoT ans pelweHns ypasHEHWUI UNN CUCTEMbI YPaBHEHWI
substitute

4 CuMBOIbHbLIN onepaTtop ") ucnonb3yloT A48 NOACTAHOBKWN BblpaXKeHNs1 BMECTO NepeMeHHOM
coeffs




OtBeT: 1-B);2-A);3-I); 4-B)

63 3apaHnsa Ha cooTBeTCTBME
1 Onepatop = A) ucnonb3sytoT B MathCAD ansa 3agaHusa guanasoHa 3HavyeHun
2 OnepaTtop = B) ncnonbaytot B MathCAD ans npucBoeHus 3HayeHnss nepemMeHHom
3 Onepatop B) ncnonbaytot B MathCAD ans BeluMcneHnsa 3HadeHuin QyHKLUA 1
apudmeTU4eckmx nnu anredpanyeckmx BolpaKeHun
OtBeT: 1-B); 2-B); 3-A)
64 | 3apgaHus Ha coOoTBEeTCTBUE
1 B MathCad dbyHKkumMs 3TO A) NOMMEHOBaHHbIN OOBHEKT, ONUCLIBAIOLLMIA HEKOTOPOE HEU3MEHHOE
3HaveHue
2 B MathCad koHcTaHTa 310 B) anemeHT a3bika, C MOMOLLIbI0 KOTOPOro MOXHO co3faBaTb MaTe-
MaTU4YeCKMe BblpaKeHUs
3 B MathCad onepatop ato B) nomeHoBaHHbIN 0O6BEKT, 3aBUCALLMI OT HEKOTOPOTO YMCna apry-
MEHTOB M NPUHUMAIOLLNIA pa3Hble 3HaYeHUs
4 B MathCad nepemeHHas 310 | [') NTOMMEHOBaHHbI OOBEKT, KOTOPOMY MOXHO NpUCBavBaTb pa3Hble
3Ha4eHus
OtBet: 1-B); 2-A); 3-B);4-1)
65 BnucaTtb cnoBo
®yHkuma rows(M) Bo3spalLaeT Yncno MaTpuLbl.
OTBeT: CTPOK.
66 Bnucatb cnoso
OnemeHT a3bika MathCAD, ¢ noMoLLblo KOTOPOro MOXHO CO3[4aBaTb MaTtemMaTnyecKme BbIpaXXeHUs, Ha3bl-
BaeTcs
OTBeT: onepartop.
67 BnucaTtb cnoBo
MathCAD nossonsieT co3gaBaTtb M peaakTupoBaTtb doannbl C pacluMpeHnem
OTtBeT: mcd.
68 BnucaTtb cnoBo
®yHKkuma mean(M) Bo3spalLaeT 3HayeHue 3NeMEeHTOB MaTpuLibl.
OTtBeT: cpegHee.
69 BnucaTtb cnoBo

®yHkumsa length(V) BosBpaluaeT yncno

OTBeT: 3nemMeHTOB.

BEeKTOopa.




70

Bnucartb cnoBo
®dyHkums tr(M) Bo3BpallaeT cymmy 3N1EMEHTOB MaTpuLbl.

OTBeT: gMnaroHanbHbIX.

71

Bnucatb cnoBocoYyeTaHue

3apaHHbIN Nonb3oBaTeneM psa YUCIOBbIX 3HaYEHMN, BLICTPOEHHbIX B MOPSiAKE BO3pacTaHUs unu yobiBa-
HUS U PacMONIOXKEHHbIX C HEKOTOpbIM Wwarom, B MathCAD HasbiBaeTcs

OTtBeT: YncnoBas nocnegoBaTeNibHOCTb

72

Bnucatb oTBeT Ha 3apgaHue B BuAe Kenca
Kaknm 6ynet pesynbTaTt npuy BbINOMHEHUN NpOrpaMmMHoro 6rnoka?.

mo<—0

for iel..5

mi<—1+mi

OtBeT: mMs.

73

Bnucartb oTBeT Ha 3afaHue B Buae Keuca

Kakum GyaeT pesynbTaT BbINOMHEHWS crieaytollei nporpaMMb?

318
A=205
\304)

OTBeT: 9.

74

BnucaTtb oTBeT Ha 3agaHue B BUAe KeMnca
Kakum 6y,u,eT pe3ynbTaT BbIMOJIHEHUA CJ'IeLI,YIOLLI,eVI I'IpOFpaMMbI?

ORIGIN = 1

A=12073
foe il

A, .=

b |
3.3

OTBeT: 4.

3.4 Bonpochbl K 9K3aMeHy




Or1K-5 CnocobeH pa3pabambieamb aHannumu4yeckue U YucsieHHble MemoObl Npu co30aHuu ma-
memamuyeckux modeJsieli MawuH, npueodoes, o6opydoesaHusi, cucmemM, mexHos102Uu4eCcKuXx rnpo-

ueccoe
Ne
3apa
na- dopmynupoBka Bornpoca
HUS
75 WHdopmaums. dyHKuumn nHpopmaumu.
76 | CurHan.
77 | NHdpopmaumoHHbIv npouecc. Tanbl obpalleHus nHpopmauun. MIx KpaTkas xapakTepucTuka.
78 MHpopmaLMOHHbIE pecypchbl.
79 | NHdpopmaumoHHasa TexHonorns. Kpatkas nctopus CTaHOBMNEHNS.
80 | «HoBas nHdopmaunoHHas TEXHONOrNSA».
81 | lNepeyncnute OCHOBHbIE MOAENMU peLleHus.
82 | HasoBuTe OCHOBHbIE 3Tarnbl MOAENMPOBaHNS.
83 | o Kakum KpuTepusaM oLeHMBaETCA Moaenb?
84 | Kakve BaM M3BECTHbI BapuaHTbl CTPYKTYpbl Mogenn? Kak nepenTn oT ogHOro BMaa Mogenu K Apyromy.
85 | Yto Takoe mogenb, Matematuyeckasl Mogens?
86 PacckasaTb O CTPYKTYPHOM M NapaMeTpu4eckomM CUHTE3e MOAENMN.
87 | OxapakrepuayinTe CTaTUCTUYECKOE MOAENMpoBaHne?
88 Y10 Takoe criyqanHasi BenmunHa, Belbopka, reHeparnbHasi COBOKYMHOCTb?
89 CdopMynupyinTe 3aKoH pacnpegeneHus criydanHon BenuUmHbI.
90 Mepeuncnute oCHOBHbIE BUALI pacnpeneneHus.
91 YTo Takoe npegBapuTenbHas 0bpaboTka AaHHbIX?
92 MepeuncnuTe gencTeus Npu NnpeaBapuTesibHoN 06paboTke AaHHbIX.
93 Kakow kputepun ncnonb3yeTcs Ans oGHapyKeHns rpydbix OWnboK akcnepmeHTa?
94 Kakme o6bekTbl cumTaoTcs 4eTEPMUHUPOBAHHBIMN?
95 | Kakon Kputepuin Ucnonb3yeTcs AN noaTeepaeHns HopManbHOCTU pacnpeaeneHns ye,?
96 | B 4em cyTb AncrnepcuoHHOro aHanuaa? B kakux criydasix oH npumeHsaeTcs?
97 | B kakom cnyyae rmnoTesa npoBepsieTcs no 2-My kputeputo CtbiogeHTa?
98 | 3anuwwmTe dopmyny chakTopHoOM aucnepcum Sq)a,«z.
99. YT0 Takoe gucnepcrst BOCNpoM3BOaMMOCTMN?
100. | C NOMOLLbIO KAKOro KpUTEPUS MPOU3BOAMTCS OLIEHKa afeKBaTHOCTU Moaenn?




101.

UTo Takoe napaMeTpUYECKuUin CUHTES 1 C MOMOLLIIO KaKX METOLOB OH NMPOBOANTCS?

102. | 3anuwmTe mogernb 0bbekTa, NIMHENHYI0 OTHOCUTENBHO KOIhULMEHTOB b

103. | Kak coctaBnsieTca matpuLa nnaHa akcrnepumeHTa?

104. | 3anuuTte perpeccrMoHHy0 MaTpuLy B o6LLEeM Buae.

105. | Yo Takoe TpaHCMOHMPOBaHHaA MaTpuua?

106. | MNMpueeaunTe hopmyny ocTaTouHOW Ancrnepcumn. YTo oHa nokasbiBaeT?

107. | 3anuwwure YCrOBME, COMMacHO KOTOPOMY MLLYTCS OLieHKn b j MY NNaHMpoBaHWM SKCMePUMEHTa.
108. | lNepeyvcnute sTanbl perpecCUOHHOIO aHanusa.

109. | Kak coctaBnsgeTca perpeccroHHas matpvua?

110. | Kakum obpa3zom HaxogaT 3HaveHnst koadpmumneHToB b u cTpoaT mogens?

111. | HasoBuTe 3Tanbl CTAaTUCTUHECKOrO aHanu3a nony4yeHHon Moaenu.

112. | Ons yero Heobxoaum K03dpULMEHT ETEPMMHALIMM U KaK ero BbIYMCNSOT?

113. | 3anuwwute doopmyny pacyeTa koaddpmumeHTa adpeKTMBHOCTU. YTO OH NOKa3biBaeT?

114. | Kak paccuntbiBaetcs 3-i1 koacpdmumeHT CTbtogeHTa?

115. "

B kakoMm cny4dae k0adhPULNEHT ypaBHEHNS perpeccun bygeT 3HaunmMbiM? Ecnn koadbduumeHT bj OKaXeT-

CcSl He3Ha4YMMbIM, YTO Heobxoammo caenaTb?




4. MaTtpuua cooTBeTCTBUA pe3yNnibTaToB 00y4YeHus, noKasaTerneun, Kputepmem 1 WwKan

OLUEeHKHN

Pe3ynbTathbl
oby4yeHus (Ha
ocHoBe 06006-

WEHHbIX KOMMe-
TEHLU M)

MpegmeT oUeHKN
(npoAaykT nnu npo-
uecc)

Moka3aTenb OLLeHKKN

Kputepumn oueHkn

OIMK-5 Cnoco6eH paspabarbiBaTb aHanUTU4YeCcKue U YUCIeHHble MeToabl NPy Co34aHMM MaTeMaTU4eCcKMX Moaenen mMa
TeXHONOrn4YecKnx NpoLLeccoB

TecToBOE 3apgaHune

3HaHMe OCHOBHbIX MOHATUN
WHGOPMaLMK N TEXHOOTUMK,
MEeTO0B XpaHeHUs1 MHGOP-
Mauuun, obpaboTkn 1 nepe-

HabpaHo meHee 49,9% npaBurbHbIX OTBET!

HabpaHo 50% - 74,9% npaBuribHbIX OTBETO

HabpaHo 75% - 89,9% npaBurbHbIX OTBETO

HabpaHo 90% - 100% npaBurbHbIX OTBETO!

3HaTb

Ja4n; OCHOBHbIX 3JIEMEHTOB,

BUZ0B ¥ MPUHLMMOB MOCTPO- [aHbl pa3BepHyTble OTBEThI HA MPeanoXeH

€HUS1 MIHPOPMALIMOHHBIX Tex- | BOMPOCHI. CTyOeHT OTBETUM Ha OONONHUTES

HOMOMMiA Hble BOMpPOCHI.
[laHbl HeNonHbIe OTBETLI HA NPEAIOXKEHHbI¢
npocbl. CTyAeHT JONYCTUN HECKOMBKO OLLIN(
npu oTBeTE Ha 4OMNOSHUTENbHbIE BOMPOCHI.

Ok3ameH

OonyweHbl ownbkm Npy oTBETE HA NPELNO?
Hble Bonpockl. CTyAeHT OTBETUM Ha JONOnk
TenbHbIE BONPOCHI.
[laHbl He NosHbIE OTBETLI HA NPEAIOXKEHHbI
Bornpocbl. CTyAeHT He CMOr OTBETUTb Ha A0
HUTENbHbIE BOMPOCHI.
CTyOeHT caMoCTOSTENBHO BbIOUpaeT MeTo;
peLLeHus TUMOBOW 3adayu, paspabaTtbiBaeT

YMeTb BbINOMHATbL aHanus3 .

. rOpUTM peLLeHns 1 NporpamMmMHbIN MOAYMb E

NnocTaBfIEHHOW 3a4au4u; ..

TemMaTU4eckoM nakeTe Ansa ganbHenwen pe
BbinonHeHne un 3a- yMeTb UCnonb3oBaTb 6a3o-
. 3aumn ero Ha KoMmnbloTEpPE.
YmeTtb LnTa NpakTU4ecKkon Bble MPUHLUMNbI MOCTPOEHMUS

paboThbl

BbIYMCIIUTENBHON TEXHUKN,
OCHOBHblE METObI paGOTbI C
MaTeMaTu4eCKkMM nakeTom.

CTyOeHT He CMOT CaMOCTOSITENbHO BblIGpaT!
MEeTO[, peLleHns TMNOBON 3a4a4yu, HO B Aan
HewnweM - pa3pabaTtbiBaeT anropuTM peLuet
NporpaMMHbI MOAYIb B MaTeMaTUYECKOM |
KeTe Ons ganbHenwen peanuaaumm ero Ha




nbloTepe.

CTyOeHT He CMOT CaMOCTOSATENBHO BbIGpaT
MeTOJ peLLeHUsl TUMOBOK 3a4ayn, B AarbHE
LLIEM BO3HUKIN 3aTPyAHEHUS Npy pa3paboT
MOZENN PeLLeHUs: U NPorpaMMHOro Moayns
mMaTeMaTM4ecKkoM nakeTe Ans AanbHenLwei
anusauum ero Ha KoMmnbloTepe.

CTyneHT He cMOr CaMOCTOSITENbHO BbIGpaT!
MeTOo[, peLLeHnst TMMOBOW 3aga4vun, He CMOT |
paboTtaTb MOAENb PELIEHUS N MPOrPaMMHDbI
MoayJb B MateMaTu4eCKoOM nakeTe U He CM
ero peanunsosatb B CKM.

BnapeTtb

BbinonHeHne u 3a-
LMTa NpaKkTUYecKom
paboThbl.

Kewnc-3agaHue

MmeTb HaBblkK pa6OTbI Ha
nepcoHarnbHOM KOMMNbHOTEPE;
pa60TbI B OAHOM 13 matema-
TUYECKUX nakeTax; NocTpoe-
HUA arnropnuTtMOB A5 pelle-
HUA NOCTaBJIEHHbIX 3a4a\.

CTyOeHT caMmoCcTosiTeNIbHO pearnv3oBbiBaeT
FpaMMHbIIZ NPOAYKT Ha NepCcoHarlbHOM KOMT
Tepe. Be3 noackasok npenogasaTens UCnp:
nAeT ownbKn npun nx Hann4nn.

CTygeHT c nomoLblo NpenogasaTens pean
BblBaeT MPOrpaMMHbIN NPOAYKT HA NEePCOHa
HOM KoMmMbloTepe. BoamoxHo gonyleHne o
BOK, HO MPU 3TOM CTYAEHT 3HaeT, KaK Ucnpa
CMOXMBLUYIOCS CUTyaLMIO.

CTyOeHT camMoCTOATENbHO peanusoBbiBaeT
rpaMMHbIN NPOAYKT Ha NEPCOHANIbHOM KOMT
Tepe. CTyOeHT He MOXeT UCMPaBUTb JONyLL
Hble OLUMOKM 1 HAaNTU BbIXO4 U3 CIIOXMBLLEY
cUTyaumm.

CTyOeHT He 3HaeT, Kak pewunTb 3agady ¢ UC
nonb30BaHMEM KOMMbIOTEpa.

CTyOeHT caMoCTOSTENBHO BbIOUpaeT MeTo;
peLleHus 3aga4m ¢ UISMEHEHHbIMU JAHHbLIMI
pa3paboTtan anropuTM peLleHnst U nporpam
HbIN MoAyIb B MartemMaTtu4eckoM nakete an
JanbHeunwen peanmsaunmn ero Ha KOMMbIOTE
Hanee camocTosiTensHo 6e3 owmnbok pean
€T NporpaMMHbIN NPOAYKT HA NepcoHarnbHO
komnbtoTepe. [Npu gonyweHun ownbok, can
CTOSITENbHO UCMPaBUI UX U NONy4aeT Npasl
HblIlA OTBET.

CTyOeHT camMoCToATENbHO BbiGUpaeT MeTo;
pelLeHuUsi 3a4a4v C U3MEHEHHbIMW OaHHbIMI
pa3paboTan anroputMm peLleHns 1 nporpam
HbIii MOAYMNb B MaTemaT/YeckoM nakeTte an
JanbHelWwen peannsaunm ero Ha KOMMbHOTE
[anee caMocTosiTENbHO peanunsosarn npo-

rPaMMHbIN NPOAYKT Ha NEPCOHANIBHOM KOMT
Tepe. Mpu gonyuieHn ownbok, caMoCToST




HO MCNpPaBUIT MX U MOMYYUI1 NPaBUIIbHbINA OT

CTyaeHT He CMOT peLlnTb NPeAnoXeHHoe 3.
HVe: He pa3paboTaH anropuTm, UM He CMO
pelnTb 3agaHne B MaTemMaTU4eckoM naket
UM HEBEPHO PEeLLEHO 3aJaHne 1 He MOXET
pa3obpaTb B CIOXVBLUENCS CUTYaLUN.

3apaHue He pelleHo, CTYAeHT He ymeeT pal
TaTb B MaTeMaTUYeCcKoM NakerTe.
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