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1. Uenb n 3agaum agucumnsivHbl

Lensamu ocBoeHusa aucumnnuiHbl «BBegeHne B cneumanbHOCTbY» SBNAKOTCA: hop-
MMUPOBaHME HayanbHbIX 3HaAHMK Yy O0Oy4valoLWMNXCA O CTPYKTYpE M coAaepkaHum npodeccuno-
HanbHOW MOArOTOBKM MO HanpaeneHuio “YnpaBneHne B TEXHUYECKUX cucTtemax’, a Takke
dopMmnpoBaHne HavanbHbIX YMEHUI MO aHaNM3y TEXHOIOrMYECKNX NMPOLIECCOB Kak 0O bEKTOB
ynpasneHusi, BblIbopy cpeacTts aBToMaTmM3auumn U MCNOMb30BaHUIO NakeToB MaTeMaTU4eCcKnx
BbIYMCNEHUN ANSA peLleHnsa NPakTUYECKNX 3adau.

3apaduvm gUCUMUNNINHLI:

— yyacTue B paboTax MO MpPaKkTUYECKOMY TEXHUYECKOMY OCHaLLeHMo paboymx MmecrT,
pa3MeLLEHN0 OCHOBHOIO M BCMOMoOraTtenbHoro obopynoBaHus, CpeacTB aBTOMaTU3auuu,
ynpaBneHus, KOHTPOMs, ANarHOCTUKM U UCMbITAHWUNA;

— yyacTue B pa3paboTke TeXHMYECKOW OOKyMeHTauuuM Nno aBTomMaTu3auuun npounsBOAd-
CTBa N CPEACTB ero OCHallleHns;

— yyacTue B paboTax Mo NpakTU4eCKOMYy BHEOPEHUI0 Ha NPOU3BOACTBE COBPEMEHHbIX
METOAOB W CPeACTB aBTOMaTM3auuu, KOHTPOMSA, U3MEPEHUN, OMarHOCTUKW, UCMbITaHUA ©

ynpaBneHnst U3roToBNEHMEM NPOAYKLMM.

2. MepeyeHb

nnaHUpyembiX pe3ynbTaToB

obyyeHus,

COOTHECEHHbIX C

nnaHMpyeMbiMU pe3yfibTaTaMu OCBOeHUsi 06pa3oBaTesibHON NporpamMmbil

B pe3ynbTtate OCBOEHUA AUCLUUMIIMHBI B COOTBETCTBUMN C nNpeayCcMOTpPEeHHbIMU KOMMe-

TeHUNAMM 0ByHatoLNMNCH OOSTKEH:

Kog B pesynbTaTe ndyyeHus yuyebHomn
Ne CopaepkaHne KoMneTeHUmm 6 o .
o/ | Komne- (DeaynbTaT 0CBOSHMS) ONCUMMITMHBI OBYYaoLWNACS OOIDKEH:
TeHuun 3HaTb yMeTb BnageTb
CMOCOBHOCTBLIO BbISIBNATL ecTe- OCHOBHbIE XU- COCTaBMATb
CTBEHHOHAY4HYIO CYLLHOCTb Mpo- MMKO- MaTemaTuye-
6reM, BO3HUKAIOLLMX B Xo4e Npo- | TEXHOMornye- CKOe onucaHue
1 OlK-2 | cpbeccuoHanbHOM OeATENBHOCTN, CKMe npouecchl | oTaerbHbIX
npvBnekaTb A8 X pEeLUEHns Co- npoLeccoB
OTBETCTBYIOLLMI DUNKO-
MaTemMaTM4eCckuin annapat
CMOCOBHOCTBLIO YYUThIBATh KOHCTPYKLMIO 1
COBpPEMEHHbIE TEHAEHUUN npvHUUN gen-
pPa3BUTUS SNEKTPOHUKM, CTBWSI COBpe-
> | onKk-7 n3MepuTENbHON n MEHHbBIX TEXHU-
BbIYNCIIUTENBHOW TEXHMUKM, YeCKnx cpeacTs
WMH(OPMALMOHHbBIX TEXHOMNOMMIN B n3mepeHunsi
cBoen npocheccuoHansHon
[eATenbHoCTU
CMOCOBHOCTLI0 NCMONb30BaThb TMUNOBbIE NaKe- paboTtaTb C HaBblkamu pa-
HaBbIkM PabOTbl C KOMMBLIOTEPOM, Tbl MPUKNAAHbIX | KakUM-nNnbo u3 | 60Tbl C MaTema-
BnageTb Metogamu nHdopmalm- nporpamm o6- OCHOBHbIX TU- | TUYECKUM Nake-
OHHbIX TEXHOMNOMN, cobnogaTb paboTkn aaH- noB npo- TOM 06paboTkK
3 | OIIK-9 | ocHoBHble TpeboBaHUst MHpOPMA- | HbIX rPaMMHbIX Ma- | OaHHbIX
LUMoHHoN 6e3onacHocTK TEMaTU4ECKNX
nakeToB 00-
paboTkn gaH-
HbIX
rOTOBHOCTbIO y4acTBOBaTb B CO- OCHOBBbI COCTaB- | COCTaBNATb
CTaBMEHUN aHaNUTNYECKUX 0630- | NEHUs aHanMTU- | OTYETHI NO pe-
POB 1 HaY4YHO-TEXHUYECKNX OTYe- yecknx o630poB | 3ynbTartam
4 MK-3 | ToB NO pesynbTaTam BbIMOSIHEH- no pesynbtaTtamMm | BbINOIHEHHON
HoW paboThl, B NOArOTOBKE MyOnu- | BbINOMHEHHON paboThbl
Kauui no pesynbTatam uccneno- paboTte
BaHUM 1 pa3paboTok




3. MecTo gucuunnuHbl B cTpykType Ol BO

OucunnnuHa «BBegeHue B crneumanbHOCTb» oTHocuTcs K 6rioky 1 Ol u ee Bapuatume-
HOW YacTu — gucumnianHam no Bbidopy.

Mpn n3yyeHumn Kypca, NCNoMb3YyTCA 3HaHUS TakUX OUCUMNNNH Kak «Pusunkay», «Mate-
MaTtukay, «MHpopmaTuka», « Xummnsa».

OucumnnuHa aBnseTca npegwecTsyowen Ang AUCUMNNWH: « TexHonorndeckue npo-
LecCbl U NPoOM3BOACTBa», «Teopnd aBTOMATUYECKOro ynpaBreHusi», « TexHu4Yeckne cpep-
cTBa aBTOMaTM3auum», « OCHOBbI MPOEKTUPOBAHNSA aBTOMATU3NPOBAHHbBIX CUCTEMY.

4 O6bem ancuMNINHbI U BUAbI y4eOHon paboTbl

Obwas TPyOOEMKOCTb ANUCUUNIINHBI COCTaBIAET 7 3a4eTHbIX eQuHUL,.

Bcero 1 2 3
Buabl yue6HoM paboThbl YyacoB | ceMecTp | ceMecTp | ceMmecTp

aK.y aK.4y aK.y aK.y
O6wasn Tpy[oeMKoCTb ANCLMMIIUHDI 252 108 72 72
KonmakmHasi paboma, 8 m.4. ayQumopHbie 3aHmusi: 129,45 61,6 37 30,85
Jlekumn 63 30 18 15
8 mom 4ucrie 8 hopmMe rnpakmu4eckoli mod20moeKu — — - —
MpakTnyeckme 3anatmsa (M3) 63 30 18 15
8 MOoM Yucrie 8 (hopmMe rpakmuyeckoli mod20mosKuU 63 30 18 15
KoHcynbTauum Tekywme 3,15 1,5 0,9 0,75
Bupg atTrecTauum (3a4er) 0,3 0,1 0,1 0,1
CamocmosimenbHasi paboma: 122,55 46,4 35 41,15
lMpopaboTka MaTepmarnoB No KOHCMEKTY NTEKLWIA 31,5 15 9 7,5
[MpopaboTka maTepmanos no y4ebHnkam 1 nocodmsam 61,05 21,4 16 23,65
BbinonHeHwe 3agaHnin No NpakTuyecknm paboram 30 10 10 10

5 CopepxaHue AUCLUMNIUHBI,

KonunyectBa akageMmmyeCcKkux 4acose " suaoB y‘-leGHbIX 3aHATUN

5.1 CopepxxaHune pasgenoB AUCLUNIINHDI

CTPYKTYPUPOBaHHOE MO TeMaM C YyKa3aHueMm

Tpynoewm-
Ne HanmeHoBaHue pas- PYA
CopepxaHue pasgena KOCTb pas-
n/n aena oucumnimHbl
gena, vacbl
1 cemecTp
OO6wan xapakTepucTuka HanpasreHusi noarotoBkn. OCHOB-
Hble BMAbl M 3adayn npodeccnoHanbHON OeaTENbHOCTU Bbl-
nyckHuka. TpeboBaHus k peaynbtatam ocBoenus Oll. CTpyk-
1 BeeneHue y P pesy. Py 18,4
Typa Kypca «BBefgeHue B cneuunansHocTb». [pegmeT n 3aga-
4n Kypca, CBA3b C Apyrumu aucumnnuHamun. [pocdbeccuo-
HanbHble CTaH4APTbI MO HanNpPaBfEHMKO NOATOTOBKU
lMoHATME cUCTEMBbI ynpaBneHUst TEXHONMOIMYECKUM MpoLec-
O6Lwwne noHATUNA cu- COM 1 Teopun ynpasneHusa. OCHOBHblE NPUHLMMLI ynpaBne-
2 | cTeM ynpaBneHuns un Hus. Knaccudmkauusa cuctem ynpasnexus. MNoHATMe aBToMa- 62
aBTOMaTmM3auun Tm3aummn. KOHCTpYKUMS U NPUHLMN OENCTBUS COBPEMEHHbIX
TEXHWUYECKMX CPEACTB N3MEPEHMS
OnuncaHne TexHomno-
Obuwasn knaccudukaums TeXHoNorm4eckmx npoueccon. Onu-
rMyecKkux NpoLeccoB
3 ~ CaHMe OCHOBHbIX XMMWKO-TEXHONormyeckux npoueccon. Oc- 62
XUMUYECKOW 1 NnLLie-
o HOBbI COCTaBIIEHUS aHANUTUYECKUX 0630POB.
BOW TEXHOMNOIMmn
2 cemecTp
OcHoBbl paboThl B TU- | MIHTepdenc nonb3oBartens. YncrneHHble N CUMBOJIbHbIE Bbl-
4 MoBbIX NakeTax npu- uncneHus. MNoctpoeHne rpadukoB. [encTBus Hag MaTtpuua- 7
KnagHbIX nporpamm MU U BEKTOpPaAMM
00paboTKM AaHHbIX




PeweHune ypaBHeHui
cpepcTeamu npo-

YncneHHble 1 aHanuUTUYeckue MeToabl peweHnd anre6paV|-
YECKMX CUCTeEM ypaBHeHVIVI. YncneHHoe M CUMBOSIbHOE pe-

o rpaMMHOM CUCTEMbI LIEHNe HENUHEeNHbIX anrebpanyecknx ypaBHeHun. Oudpde- 15
MathCad pEeHLUMPOBaHNE 1 UHTErPUpOBaHne
PeLueHne obbikHO- MporpammunposaHue B MathCad. YucneHHble meToabl peLue-
BEHHbIX AnddepeH- Hua 3agaun Kowu. Kpaesble 3agaun. Metoq Junepa. Metoa
umanbHblX ypaBHeHun | PyHre-Kytta
6 n cuctem guddepeH- 12
UmnanbHbIX ypaBHEHWN
B NporpaMmmHon cu-
cteme MathCad
7 WHTtepnonsaums v npu- | JlokanbHas un rnobanbHas wuHtepnonauus. onvHom Jla- 17
onvxeHne yHKLNN rpaHxa MeTog HaMMeHbLUMX KBagpaToB
Annpokcumanms n o0b-
8 paboTka pesynbtaToB | Annpokcumaums yHKLUNA. CTaTVICTI/ILIeC\I'(I/Ie dyHkuun. lMo- 20
3KCMepuMeHTa B CTpPOEHVE 3aKOHOB pacnpeneneHns criydyamHbIX BENMYMH
MathCad
3 cemecTp
MaTtemaTnyeckoe mogenuposaHme. OCHOBHble BuAbl MaTe-
MaTemaTnyeckoe Mo- | MaTudeckmx mogenen. dPmanyeckoe onucaHue nNpupoabl oob-
g | Aenvposakue kak oc- | ekTa. CocTtaBneHve MaTeMaTM4ecKoro onucaHus obbekTa. 1015
HOBHOW MeTof pelle- | Boilbop MeToabl pelleHust M KOMMNbIOTEPHON peanusauuu. ’
HWs 3agav NaoeHTndukauma napameTpoB M yCTAHOBIIEHWE adeKBaTHO-
CTU Moaeneun.
CTtaguu 1 aTanbl CO34aHUs cCUCTEM aBTOMaTtu3auum 1 ynpas-
OTanbl pa3paboTkm nexus. PaspaboTka TEXHNYECKOro 3aaHns Ha NPOeKTUpoBa-
10 | cuctem aBTOMaTU3a- Hue. CTagumn NpPoeKkTMpPOBaHNSI N COCTaB MPOEKTOB aBTOMAaTU- 28
LUUn 1 ynpaereHus. 3auun. OueHka MHHOBALMOHHOIO MoTeHUMana npoekra aBTo-
MaTu3auuun.
CocTtaBneHue Hay4YHO-TEXHUYECKUX OTYETOB MO pesynbTatamM
11 OdopmneHue otyeT- | BbinonHeHHoN paboTbl. TOCTLI n TpeboBaHua Kk odopmne- 33
HOW OOKyMEeHTaLumm HUIO TEeXHWYEeCcKoM AOoKymeHTauuu. [ogroTtoBka nybnukauuii
no pesynbTaTaM UccrnegoBaHui n pa3paboTok
5.2 Pasgenbl AUCUUNIUHBI U BUAbI 3aHATUN
Ne Nexkumn, ns, CPO,
HanmeHoBaHve pasgena AUCLMNnHbI
n/n yac. yac. yac
1 cemecTp
1 BeegeHue 10 — 12,4
2 | OBwme NoHATMSA CMCTEM yNpaBeHns U aBToMaTMU3auum 10 15 17
3 OnucaHne TEXHONMOrMYECKNX MPOLECCOB XMMUYECKON 1 MULLLEBOWN TEXHO- 10 15 17
norum
2 cemecTp
4 OcHoBbl paboThbl B TUMOBbLIX NakeTax NpUKNagHbiX nporpamm 06paboTku 2 2 5
OaHHbIX
5 | PeweHue ypaBHeHuIn cpegcTBamu nporpamMmmHon cuctemsl MathCad 4 4 6
6 PelueHre obbikHOBEHHbIX AnddepeHumnanbHbIX YpaBHEHUA U CUCTEM 4 4 8
anddepeHumnanbHbiX ypaBHEHU B nporpamMmmHon cucteme MathCad
7 | NHTepnonauusa n npubnuxeHne yHKUMMN 4 4 8
8 | Annpokcnmauua n obpabotka pesynbtatoB akcnepumeHta B MathCad 4 4 8
3 cemecTp
9 MaTtemaTnyeckoe moaenvpoBaHne kak OCHOBHOM METO[, peLleHuns 3a- 3 _ 715
aady ’
10 | STanbl pa3paboTkmn cMCTEM aBTOMaTU3aLMKN N YNpaBAeHUs. 10 14
11 | OcbopmneHne oT4ETHOM JOKYMEHTaUuUn 8 5 20




5.2.1 Ilekunn

Tpyooewm-

Ne HanmeHoBaHue pas- . PyA

TemaTtvka NeKUMOHHbIX 3aHATUI KOCTb pas-
n/n Aena aMcumnIuHbl
gena, yacsol
1 cemecTp
O6was xapakTepucTuka HanpasneHust NoarotoBkn. OCHOBHbIE
BMAbl M 3ag4a4un npodeccrMoHanbHOW OeATEeNbHOCTN BbIMYCKHU-
1 BeeseHve ka. TpeboBaHus k pesynbtatam ocBoeHus Ol1. CTpykTypa Kyp- 10
ca «BBegeHne B cneuunanbHoCcTby». [peamMeT n 3agayum Kypca,
CBA3b C ApyrMMn aucumnnuHamu. lNpodeccuoHanbHble cTaH-
OapTbl NO HaNpPaBEHNIO NOArOTOBKM
lMoHATHE cucTeMbl ynpaBneHnss TEXHONOIMMYECKUM MPOLIECCOM
O6Lwme NoHATUA cu-
n Teopun ynpasneHus. OCHOBHble NPUHLMMBLI YNpPaBreHUs.

2 | cTeM ynpaBsreHuns un o 10

MoHaTHe aBTOMaTU3auun. KOHCTPYKUMUS U MPUHLMN OENCTBUS
aBTOMaTU3aUUn

COBPEMEHHbIX TEXHUYECKUX CPEACTB N3MepPEHUs

O6was knaccudumkauma TexXHONornyecknx npoweccos. HasHa-
OnwucaHne TexHomno- YEeHMe W KOHCTPYKUMS TexHomormyeckoro obopydoBaHus u

3 | Mueckux npoueccos yctaHoBoK. Mogbop obopyaoBaHus anst obecnevyeHnss mano- 10
XUMWYECKOW U MULLE- | OTXOAHbIX, 3Heprocbeperarwmnx 1 3KOMOrMYECKN YNCTBIX TEX-

BOW TEXHOMOrMn Honormn. OnucaHne TUMOBbIX TEXHOMOMMYECKNX MpPOLLEeCcCoB
XVMUYECKOW U NULLIEBON TEXHONOIUMN
2 cemecTp
OcHoBbl paboThl B TH- -
WHTepdenc nonb3osatens. YncneHHble U CUMBOSbHbIE Bbl-
NnoBbIX NakeTax npu- 9
4 yucneHus. MNMoctpoeHune rpadukos. [enctensa Hag matpuuamm 2
KnagHbIX nporpaMm
1 BEKTOpamu
00paboTkM AaHHbIX
PelieHune ypaBHeHniA | YncneHHble U aHanMTU4eckne MeToabl pelleHnst anrebpande-

5 | cPeAcTBamu npo- CKMUX CUCTEM YpaBHEHUA. YMCNEHHOE U CMMBOMBHOE peLleHune 4
rPaMMHON CUCTEMBI HenMHenHbIX anrebpanyecknx ypasHeHun. OuddepeHumpo-
MathCad BaHWE U MHTErpupoBaHune
PeLueHne obbikHO-

BEHHbIX anddepeH-
umnaneHbIxX ypaBHeHun | MNporpammupoBanne B MathCad. YvcneHHble meToabl pelue-

6 n cuctem andpdepen- | Hna 3agadn Kowwn. Kpaeeble 3agaun. Metog Ounepa. Metog 4
uManbHbIX ypaBHeHun | PyHre-Kytta
B NporpaMmmHon cu-
cteme MathCad

7 WHTepnonsaums v npu- | JlokanbHas un rmobanbHasa nHrepnonauus. NonuHom Jlarpanxa 4
BrvkeHne yHKLUMIN MeTog HaMMeHbLINX KBagpaToB
Annpokcumaums n 06-

8 paboTka pesynbtaToB | Annpokcumauns dyHkumin. Ctatuctudeckue yHkuun. [Mo- 4
3KCnepuMeHTa B CTPOEHME 3aKOHOB pacnpeneneHns criydamHbIX BENMYMH
MathCad

3 cemecTp
MaTtemaTnyeckoe mogenuposaHne. OCHOBHblE BUAObI MaTema-
MaTtemaTtunyeckoe mo- -
TMyeckmx mogenen. duanyeckoe onmcaHne npmpogbl obbekTa.
AennpoBaHue Kak oc-

9 N CocrtaBneHve matemaTMyeckoro onucaHus obwvekta. Bbibop 10
HOBHOW MeTOoA peLue- .

WSt 3anay MEeTOoObl peLleHnst N KOMMNbIOTEPHON peanu3auuun. aeHtudm-
Kauunsa napaMeTpoB 1 YCTAHOBMEHME afeKBaTHOCTM MOAENEN.
Ctagun 1 atanbl co3gaHMsa CUCTEM aBTOMaTtu3auuu U ynpas-

OTanbl pa3paboTku neHus. PaspaboTka TEXHMYECKOro 3adaHusi Ha NpOEeKTMpOoBa-

10 | cuctem aBTOMaTU3a- Hue. CTaguun NpoOEKTUPOBaHUA U COCTaB NPOEKTOB aBToMaTu- 3

LUUn 1 ynpaerneHusl. 3auyun. OueHKa MHHOBALMOHHOMO MOTEeHUMana npoekTta aBTo-
MaTu3auumn.
CocTaBneHne Hay4HO-TEXHUYECKMX OTYETOB MO pesynbTaram
11 OdbopmneHne oT4eT- | BbiNONHEHHOW paboTbl. FTOCTbI n TpeboBaHUSA K 0OPMIIEHUIO 3

HOW JOKYyMeHTauum

TEXHNYECKON AOoKymeHTaumu. NMoarotoBka nybrvkauum no pe-
3ynbTaTam uccnenoBaHuii 1 paspaboTok




5.2.2 lNpakTnyeckme 3aHATUSA

Tpyooewm-
Ne HanmeHoBaHue pas- - PyA
TemaTturka NpakTU4EeCKNX 3aHATUN KOCTb pas-
n/n Aena avcumnivHbl
gena, yacsol
1 cemecTp
1 BsegeHue — —
O6wwme noHATUS cucTem ynpasneHus n astomaTtusauuun. Co-
CTaB, Ha3Ha4YeHUe N TEXHNYECKNE XapaKTEPUCTUKN 3NIEMEHTOB
O6Lume NoHATUSA CcU-
cucteMbl ynpaeneHus. CoctaB MHAOPMALMOHHBIX U yNpaBns-
2 | cTeMm ynpaBneHus u N 15
owmx pyHkunn cuctemol. OnucaHne paboTbl CUCTEMBI yrpaB-
aBToMaTU3aumm N
nexusa. OnuncaHve nporpammHoro obecnedyeHus yd4ebHon cu-
CTEMBI.
M3yyeHne TexHONormyeckoro perrnameHta y4yebGHon HarpeBa-
OnwucaHue TexHorno- TENbHON YCTaHOBKW. M3yyeHue ycTponcTBa (KOHCTPYKLNM)
3 | MMHeCcKUX npoueccos TEXHOMOrMYeckon emKoCTU. AHanm3 TEexXHOMNOrmyeckoro npo- 15
XUMUYECKOM U NuLLe- Lecca kak obbekTa ynpasneHus. [NocTaHoBKa 3agay usmepe-
BOW TEXHOMOrMM HWUS, KOHTPONS, pPerncTpauun, perynupoBaHus, 6IOKMPOBKN 1
CUrHanmM3aLummn TEXHOOTMYECKMX NapaMeTpoB.
2 cemecTp
OcHoBbI paboThbl B TU-
MoBbIX MakeTax Npu-
4 P OcHoBbl paboTtel B MathCad. 2
KnagHbIX Nporpamm
00paboTKM AaHHbIX
PewweHune ypaBHeHui . .
PelweHne cuctem nuHenHbix anrebpanyecknx ypaBHEHWA Me-
cpencTeamu npo-
5 - Topom Kpamepa, metogom [aycca M meTogom obpalleHus 4
rPaMMHOMN CUCTEMBI MaTPUL
MathCad P
PewweHune obbIkHO-
BEHHbIX anddeper-
umanbHblx ypasHeHun | MNMporpammuposaHue B MathCad. YucneHHble meToabl pelue-
6 n cuctem gudbdepeH- | Hus 3agadm Kowwu. Kpaesble 3agadn. Metog Ounepa. Metopq 4
umanbHbIxX ypaBHeHun | PyHre-Kytta
B MPOrpaMMHON Ccu-
cteme MathCad
MHTeprnonupoBaHne cTeneHHbIMW MHorodneHamu. Metoq He-
7 WHTepnonauusa u npu- | onpeaeneHHbiX KoagpuumeHToB. VHTepnonsaumMoHHbIM MHOIO- 4
OnvxeHne yHKLUNIA yneH JlarpaHxa. NHTepnonsaumnoHHele doopmynbl HeloTOHa Ans
PaBHOCTOSLIMX Y3MNOB
Annpokcumanms n o0b-
MapameTpudeckad wngeHTUmKaums maTemaTuyeckmx moge-
paboTka pe3ynbTaToB =
8 OKCIEPUMEHT B nerv meTtogamu annpokcumauun. Metoa BbIGpPaHHbLIX TOYEK. 4
MeTtopa cpegHux. MeTtoa HaMeHbLUMX KBa4paToB
MathCad A cpen A AP
3 cemecTp
MaTtemaTnyeckoe Mo-
g | AenuposaHue kak oc- _ _
HOBHOW MeTo[ peLue-
HUA 3agaM
OTanbl pa3paboTku Mogenb ngeanbHOro CMelleHus U naeansbHOro BbITECHEHUS.
10 | cuctem aBTOMaTM3a- OnddysnoHHas mogenb. AveeyHas mogens. KoMGuHnpoBaH- 10
LUK 1 yNpaBeHusl. Hasg Mofgenb.
CocTaBneHne Hay4HO-TEXHUYECKMX OTYETOB MO pesynbTaram
11 OdbopmneHne ot4yeT- | BbIMonHEHHOW paboTbl. FTOCThI u TpeboBaHua K 0OpMIEHUIO 5

HOW JOKYyMeHTaumm

TEXHNYECKon AoKymeHTaumu. NMoarotoBka nyGrvkauum no pe-
3ynbTaTam uccnenoBaHuii 1 paspaboTok

5.2.3 JTabopaTopHbIN NPaKTUKYM — HE rpedyCMOMpPEH




5.2.4 CamocTosTenbHas pabota oby4atowmxesa (CPO)

HOW OOKyMeHTauunn

Tpyooewm-
Ne HanmeHoBaHue pas- PyA
Bug CPO KOCTb pas-
n/n Aena avcumnivHbl
gena, yacsol
1 cemecTp
lMpopaboTka maTepmanoB MO KOHCNEKTY NEKLMN
1 BeeneHue pop P y H 12,4
[MpopaboTka maTepmanos no y4ebHrkam 1 nocodmsam
O6wue noHATUA cn- [MpopaboTka maTepmanoB MO KOHCNEKTY NEKLMN
2 | cTeM ynpaBneHus un lMpopaboTka maTepmnanos No y4ebHuKam 1 nocobmsam 17
asToMaTtusauunn BbinonHeHwe 3agaHui no npakTnyeckum pabotam
OnucaHne TexHomno- y
lMpopaboTka MmaTepmanoB MO KOHCNEKTY NEKLMN
rMYecKnx NpoLeccoB
3 9 lMpopaboTka maTepmnanos Mo y4ebHuKam 1 nocobmsam 17
XUMNYECKOW U NuLLe- _
o BbinonHeHwe 3agaHui no npakTnyeckum pabotam
BOW TEXHOMOMUK
2 cemecTp
OcHoBbl paboThl B TH- o
MpopaboTka maTepmanoB NO KOHCMEKTY NeKLnin
NoBbIX NakeTax Npu-
4 MpopaboTka maTepmanos no y4ebHrkam 1 nocodmsam 5
KnagHbIX nporpamm .
BbinonHeHue 3agaHuii No npakTuyeckum pabotam
00paboTkM AaHHbIX
PeweHune ypaBHeHui o
lMpopaboTka maTepmanoB MO KOHCNEKTY NEKLUMN
cpencTsamu npo-
5 - MpopaboTka maTepmanos no ydebHnkam 1 nocodmsam 6
rPaMMHOV CUCTEMB! BbinonHeHue 3agaHuin no npakTuyeckum pabotam
MathCad P P
PeLueHne obbikHO-
BEHHbIX AnddepeH-
umnanbeHbIX ypaBHeHun | [NpopaboTka maTepuanoB No KOHCMEKTY NEKLUN
6 n cuctem anddpepen- | lNpopaboTka maTepuanos no y4yebHrkam n nocobusm 8
uunanbHbIX ypaBHeHUN | BbinonHeHve 3agaHui no npakTnyeckum pabortam
B NporpaMmmHon cu-
cteme MathCad
MpopaboTka MmaTepmarnoB Mo KOHCMEKTY NEKLNIA
WHTepnonauusa n npu-
7 o lMpopaboTka maTepmnanos no y4yebHukam n nocobmsm 8
BrnvkeHne yHKUMIN N
BbinonHeHWe 3agaHunin No NpakTMyecknm paboram
Annpokcumauus n ob- .
MpopaboTka MmaTepmanoB Mo KOHCNEKTY NEKLMNA
paboTka pesynbTaToB
8 SKCTIEPUMEHTA B MpopaboTka maTepmnanos No y4edHMKam 1 nocobmam 8
BbinonHeHwe 3agaHuii No npakTuyeckum pabotam
MathCad A P P
3 cemecTp
MaTtemaTtunyeckoe mo-
g | AenuposaHue kak oc- lMpopaboTka maTepmanoB MO KOHCNEKTY NEKLUMN 715
HOBHOM MeTof pewe- | NpopaboTka maTepmanos no y4ebHrkam 1 nocodmsam '
HWUs1 3adau
OTankl pa3paboTkm MpopaboTka maTepmanoB NO KOHCMEKTY NEKLNIA
10 | cuctem aBTOMaTU3a- MpopaboTka maTepmanos no ydebHrkam 1 nocodmsam 14
LUUN 1 yNpaBreHusl. BbinonHeHWe 3agaHuin No npakTmyeckum pabotam
MpopaboTka MaTepmanoB Mo KOHCNEKTY NEKLMNA
OdopmneHne oT4eT-
11 MpopaboTka maTepmnanos No y4ebHmKam 1 nocobmam 20

BbinonHeHne 3agaHumn no NPaKTN4eCKNMm pa60TaM

6 YyebHO-meTOAMYECKOE U UH(pOpMaUMOHHOEe obecnevyeHune AUCLUNIUHDI
(moayns)

6.1 OcHOBHasa nuTepartypa
BBeaeHve B npodeccmoHanbHyo geaTenbHOCTb : y4ebHoe nocobue / B. C. Kyapswos,
M. B. Anekcees, A. B. MiBaHoB, A. A. NanguH. — BopoHex : BI'YUT, 2015. — 155 ¢. — ISBN
978-5-00032-143-0. — TeKCT : aneKTPOHHbIN // JlaHb : 9NeKTpOHHO-6MBNMoTEeYHas cucTema.
— URL: https://e.lanbook.com/book/76240

CmupHos, HO. A. TexHunyeckme cpeacTesa aBTomaTusauumn n ynpaeneHus : ydebHoe no-


https://e.lanbook.com/book/76240

cobue gns sysos / KO. A. CmupHoB. — 4-e nsg. ctep. — Cankr-lNeTtepObypr : JlaHb, 2021. —
456 c. — ISBN 978-5-8114-8290-0. — TekcT : 3neKkTpoHHbIN // JlaHb : 3MEeKTPOHHO-
onbnuoteyHasn cuctema. — URL: https://e.lanbook.com/book/174286

CaxuH, C. I'. 1111Cpenctea aBTOMaTU4ECKOrO KOHTPOMNA TEXHOSIOrMYEeCKUX napameTt-
poB : yyebHuk / C. . CaxnH. — CaHnkr-lNeTepObypr : Jlavb, 2022. — 368 c. — ISBN 978-5-
8114-1644-8. — TeKCT : anekTpPOoHHbI // JlaHb : 3nNeKTPOHHO-O6MbnnoTeyHaa cuctema. —
URL.: https://e.lanbook.com/book/211655

6.2 [lononHutenbHasa nuteparypa:

MaBpunos, A. H. Cuctemsl yrnpasneHns XMMUKO-TEXHOSTOrMYeCcKnMu rnpoueccamu. B 2 y.
Y. 1 [TekcT] : y4eb. nocobue / A. H. NaBpunos, KO. B. NarakoB. BopoHexX. roc. yHMB. NHX.
TexH. —BopoHex : BI'YWUT, 2014. —-220 c.

MaBpunos, A. H. Cnuctembl ynpaBneHnsa XMMUKO-TEXHOSOrMYeCcKnMm npoueccamu. B 2 v.
Y. 2 [TekcT] : y4eb. nocobue / A. H. lMaspunos, 0. B. MNarakoB. BopoHeX. roc. yHUB. UHX.
TexH. —BopoHex : BI'YUT, 2014. -204 c.

6.3 [lepeyeHb y4yeOHO-MeTOQMYECKOro obecrnevyeHUs AN CaMOCTOATENbLHOWM
paboTbl obyyarowmxca

MeTogunyeckme ykasaHus Ona 0byyarowmxcsi N0 OCBOEHWUIO AUCUMMNANH (Mogynen) B
®Irb0Y BO BIN'YUT [OneKTpOHHbIN pecypc] : MeToanyeckme ykasaHmsa ansa obydyarowmxca Ha
BCEX YPOBHSIX BbicLero obpasoBaHus / BopoHex. roc. yH-T MHX. TexHon.; cocT. M. M. [laHblI-
nue, P. H. MNnotHukosa; BI'YUT. - BopoHex : BI'YUT, 2016. — [OU]. — Pexxum poctyna :
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2488. - 3arn. ¢ akpaHa

6.4 [llepe4vyeHb pecypcoB WHGDOPMALUOHHO-TENIEKOMMYHUKALMOHHON CeTu
«UHTEepHeT», HeOBXO0AUMBIX AN OCBOEHUA AUCLMNIIUHLI (MoAayns)

HanmeHoBaHue pecypca cetn «MIHTepHeT» ONEKTPOHHbIN agpec pecypca
«Poccutickoe obpasosaHuey - cpedeparibHbll nopmai https:.//www.edu.ru/
HayyHas anekmpoHHas bubnuomeka https://elibrary.ru/defaultx.asp?
HauuoHanebHass uccnedosameribCkasi KomrbromepHass cemb | https:/niks.su/
Poccuu

UHopmayuoHHas cucmema «EOuHoe okHO docmyna Kk obpaso- | http://window.edu.ru/
gameribHbIM pecypcamy

AnekmpoHHas bubnuomeka BI'YUT http.//biblos.vsuet.ru/meqapro/web
Calim MuHucmepcmea HayKu U ebicuue20 obpa3osaHusi PO https.//minobrnauki.qov.ru/
lNopman omkpbimozo on-line obpasosaHusi https.//npoed.ru/

AnekmpoHHasi  UHGopMayuoHHO-0bpasosamenibHass  cpeda | https://education.vsuet.ru/
@60y BO «BI'YUt

6.5 MeToamueckue ykasaHusi AN OOy4alOLWMUXCA NO OCBOEHUIO AUCLMUMIIUHbI
(mopyns)

OcHoBbl paboTtbl B nporpammHon cucteme MathCad : meton. ykasaHua Kk nabopatop-
Hown paboTte / E. A. lununoea, E. A. Xpombix, U. A. XaycTtoB. BopoHex : BI'YUT, 2011. — 18
C.

PeweHne ypaBHeHUN cpeacteamu nporpaMmmHon cuctembl MathCad : metog. ykasaHus
K nabopartopHon pabote / E. A. lWUnnunosa, E. A. Xpombix, . A. XayctoB. BopoHex : BI'Y-
T, 2011. - 22 c.

PeweHne 06bLIKHOBEHHbIX AndddepeHunanbHbIX ypaBHEHUA U cucTeM andpdepeHum-
anbHbIX ypaBHeHU B nporpammHon cucteme MathCad : meToq. ykasaHus k nabopaTopHon
pabote / E. A. lUununoea, E. A. Xpombix, . A. XaycTtoB. BopoHex : BI'YUT, 2011. — 24 c.

WHTepnonaums n npubnmkeHne yHKUUN : MeToa. ykasaHusa Kk nabopaTtopHon pabote /
E. A. lWWvnunoea, E. A. Xpombix, A. A. XaycTtoB. BopoHex : BI'YUT, 2011. — 22 c.


https://e.lanbook.com/book/174286
https://e.lanbook.com/book/211655
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813
https://www.edu.ru/
https://elibrary.ru/defaultx.asp
https://niks.su/
http://window.edu.ru/
http://biblos.vsuet.ru/megapro/web
https://minobrnauki.gov.ru/
https://npoed.ru/
https://education.vsuet.ru/

Annpokcumaumsa n obpaboTtka pesynbTaToB akcnepumeHTa B MathCad : meToa. ykasa-
HUs K nabopatopHon pabote / E. A. lWUnnunoea, E. A. Xpombix, /. A. XaycTtoB. BopoHex :
BIryur, 2011. - 26 c.

Peanunsauua matemaTtuyeckux BbluMcneHun B nporpammHon cucteme MathCad : me-
TOA. yKasaHusa K KoHTpornbHon pabote / E. A. lUununoea, E. A. Xpomsbix, U. A. XaycToB. Bo-
poHex : BI'YWT, 2011. — 36 c.

6.6 NMepeyeHb  MHMOPMAUMOHHbLIX  TEXHOJOrun, ucnosnb3yeMbiX  nNpwu
ocyliecTBIeHMM obpasoBaTeNibHOro npouecca nNo gucuunnuHe (Moayrnio), BKNro4as
nepevyeHb NpPorpamMmMHOro o6ecneyeHnss U MHPOPMALMOHHbIX CPABOYHbIX CUCTEM

Mpn n3yyveHnn gucumnimHbl MCNONb3YyeTCA NporpaMmmMHoe obecneyeHne, COBpEMEHHbIE
npodeccnoHanbHble 6a3bl AaHHbIX U MHPOPMALMOHHBIE CnpaBoYHble cuctembl: ANOC yHK-
BepcuTeTa, B TOM uucre Ha 6ase nporpammHon nnatgopmbl «Cpena anekTpoHHOro obyye-
Hns 3KL».

Mpn ocBoeHUM AUCLUUMNIUHBbI UCNONb3yeTCA JIMLEH3UOHHOE U OTKpbITOe
nporpamMmmHoe obecnevyeHme

[Mporpammbl JInueHsnn, pekBm3nTbl NOATBEPXKAAOLLErO JOKYMEHTa
Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1
Microsoft Windows 7 (64 - bit) License No Level #47881748 oT 24.12.2010 r.

http://eopen.microsoft.com

Microsoft Open License Microsoft Windows Professional 8 Russian Up-
Microsoft Windows 8.1 (64 - bit) grade Academic OPEN 1 License No Level#61280574 o1 06.12.2012 .
http://eopen.microsoft.com

Microsoft Office Professional Plus | Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 Li-
2010 cense No Level #48516271 ot 17.05.2011 r. http://eopen.microsoft.com
MicrosoftOffice 2007 Microsoft Office 2007 Rus_sian Academic OPEN No Level #44822753 ot
17.11.2008 http://eopen.microsoft.com

Microsoft Office 2010 Russian Academic OPEN 1 License No Level
#47881748 o1 24.12.2010 r. http://eopen.microsoft.com
(6ecnnaTHoellO)  https://acrobat.adobe.com/ru/ru/acrobat/pdf-  read-
er/volumedistribution.htm

Horosop Ne TPYB 27/01/17 ¢ OO0 «BCI'» o1 14.02.2017 .

Mathcad Education — University Edition (50 pack) Maintenance Gold

MicrosoftOffice 2010

AdobeReaderXI

Mathcad Prime 3.1

7 MaTepnanbHO-TeEXHU4YECKoe obecneyeHne gUCLUUNIUHLI

YyebHaa ayautopusa Ne 405 ona npoBedeHUs 3aHATUW NEKLMOHHOro tuna, nabopa-
TOPHbIX N MNPaKTUYECKUX 3aHATUN, 3aHATUN CEMUHAPCKOro Tuna, KypcoBOro NpoekTMpoOBaHUS
(BbINONHEHNS KypCOBbIX paboT), rpynnoBbIX U UHOMBUAOYANbHbIX KOHCYMbTaUWUA, TEKyLLero
KOHTPOMS M NPOMEXYTOYHON aTTecTauum

KomnnekT mebenu anga yyebHoro npouecca.

MpoekTop Epson EB-X41.

YyebHaa ayautopua Ne 3096 onda npoBedeHUs 3aHATUI NEKUMOHHOro Tuna, nabopa-
TOPHbIX N MPAKTUYECKMX 3aHATUN, 3aHATUN CEMMHAPCKOro TMna, KypcoBOro NpOoeKTUpOBaHMS
(BbINONHEHNA KYpCOBbIX paboT), rpynnoBbIX U MHAMBUAOYANbHbBIX KOHCYNbTAUWN, TEKYLLEro
KOHTPOMS M NPOMEXYTOYHON aTTecTauum

Komnnekt mebenu ansa yyebHoro npouecca.

Paboune ctaHuum (IntelCore i5 — 8400) — 14 wT., MynbTUMEANNHBLINA MPOEKTOP C ayauno-
No4AEePXKOWN, SKpaH.

[onyckaeTca ucnonb3oBaHWe APYrMX ayauTopui B COOTBETCTBUM C pacnuUcaHWem
y4eOHbIX 3aHATUI N OCHALLEHHbIX COOTBETCTBYHOLMM MaTepuanbHO-TEXHUYECKUM U NPO-
rpaMMHbIM obecneveHnem.


http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volumedistribution.htm
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volumedistribution.htm

8 OueHo4Hble MaTepuanbl ANA NPOMEXYTOYHOW aTTecTauuu obyyarowmxcsa no
AUcuMnIuHe

8.1 OueHouHble maTtepuansl (OM) ona gucuMnnnHbl BKAOYaloT B cebs:

- NepeYveHb KOMMNETEHLMIN C yKa3aHueM 3TanoB Mx opMUpoBaHNSA B NpoLiecce OCBOe-
HUs obpasoBaTenbHOW NPOrpaMmel;

- ofnucaHue nokasaTtenen U KpUTepuesB OLEHMBAHWUS KOMMNETEHUUIN Ha pasnuyHbIX 3Ta-
nax nx dopmMMpoBaHNS, OrnMcaHue LKan oueHNnBaHus;

- TUNOBbIE KOHTPOSbHbIE 3afaHUSA UMW MHblE MaTtepuansl, HeObXoanMble ANA OLEeHKU
3HaHWN, YMEHUIN, HaBbIKOB 1 (MNN) ONbITa AEATENbHOCTU, XapaKTepu3yoLmnx atansl opMu-
pOBaHWsi KOMMNETEHLNA B NpoLiecce 0CBOEHNS obpa3oBaTenbHON Nporpammbl;

- MeTogudeckne martepuansl, onpegensiowme npouenypbl OLEeHUBAHUS 3HAHWUWA, yMme-
HWUI, HaBbIKOB W (MNK) ONbITa AEATENbHOCTU, XapakTepuayoLwWwmnx atansl PoOpMUPOBAHUS KOM-
neTeHuun.

8.2 [Insa kaxpgoro pesynbTata obyyeHus no gucumnimnHe (Moayro) onpeaenstoTcsa no-
Kasatenu n Kputepun oueHnBaHUss COOPMUPOBAHHOCTN KOMMETEHLNA Ha Pa3rMyHbIX 3Tanax
nx bopMmpoBaHus, LWKanbl U Npoueaypbl OLEHUBaHUS.

OM BxogdaTt B coctaB paboyen nporpammbl AUCLMNNUHBI (MOOYNS) B BUAE Npunoxe-
HUA.

OueHouHble maTepuansl dopmupytotcs B cootBeTcTBumM ¢ 1 BIYUT «[lMonoxeHne o6
OLEHOYHbIX MaTepuanax».

[lokymeHT cocTaBrnieH B cooTBeTCTBUM C TpeboBaHuamn ®IrOC BO no HanpasneHuto
27.03.04 YnpaBneHue B TEXHUYECKUX CUCTEMaxX W npodunio noarotoekm CuUCTeMbl aB-
TOMaTU3NPOBAHHOIO ynpaBneHus.




OUEHO4YHbLIE MATEPUAIbI
OnA NPOMEXYTOYHOWU ATTECTALUMU

Nno AnCUMNIINHE

BBEAOEHUE B CMNELUUWAJIIBHOCTb



1 MepevyeHb KOMNETEHUMN C yKazaHMeM 3TanoB ux popmmpoBaHus

Koa B pesynbTate nsyyeHunst yyebHon
Ne CopepxaHne koMneTeHuun ° .
Komne- ONCLMNITMHBI 00yYaoLWNNCA OOIDKEH:
n/n (pe3ynbTaT 0CBOEHUS)
TeHUnn 3HaTb YMETb BnageTb
CNOCOOHOCTb  BbLISIBMATb  €CTe- | OCHOBHbIE  XW- | COCTaBMsATb
CTBEHHOHAY4YHYI0 CYLLIHOCTb MpO- | MUKO- MaTemMaTu4e-
Onem, BO3HMKAKOLWMX B XOO4€ MPO- | TEXHOMNOrn4e- cKoe onucaHue
1 OlK-2 | dbeccuoHanbHOM  OEATENBHOCTU, | CKME NPOLIECCHI oTAeNbHbIX
npuBnekaTb AN UX pelleHust co- npoueccoB
OTBETCTBYIOLLUNA domamko-
MaTtemaTuyeckumn annapat
CMocoBHOCTb YUUTbIBATb | KOHCTPYKUMIO U
COBpPEMEHHbIE TEHOEHUMM | MpyMHUMN  Oen-
pa3BuTUS 3NEKTPOHUKK, | CTBUSA coBpe-
> | onk-7 N3MepuTENBHON N | MEHHbIX TEeXHu-
BbIYMCIIUTENBHOM TEXHUKM, | YECKMX CPECTB
WHPOPMALIMOHHBLIX TEXHOMOMMN B | USMEPEHMS]
cBoen npodeccnoHansHon
[esATenbHOCTU
CnocobHOCTb ucnonb3oBaTb | TUNOBbIE Nake- | paboTaTb C | HaBblkamMn  pa-
HaBbIKM PaboTbl C KOMMbIOTEPOM, | Tbl MPUKNAAHbLIX | KAKUM-NTMOO 13 | 6oTbl ¢ MateMa-
BnageTb MeTtogamn uHdopmauu- | nporpammMm  00- | OCHOBHbLIX TW- | TMMECKMM Nake-
OHHbIX TexHonoruni, cobnogate | paboTkm  gaH- | nos npo- | Tom 06paboTkM
3 | OrlIK-9 | ocHOBHble TpeboBaHMsi MHOPMA- | HbIX rPaMMHbIX Ma- | JAaHHbIX
LMOHHOM 6e3onacHoCTH TEeMaTUYECKUX
naketos  06-
paboTkn pgaH-
HbIX
rOTOBHOCTb Yy4YacTBOBaTb B CO- | OCHOBbI COCTaB-
CTaBfeHUN aHanuTuyecknx o630- | NeHns aHanuTu-
POB M Hay4HO-TEXHUYECKUX OT4e- | Yecknx 0030poB
4 MK-3 TOB MO pe3ynbTaram BbINOMHEH- | NO pe3yrbTaTtam
HoW paboTbl, B NOArOTOBKE MyOnuW- | BbINOMHEHHON
KauuMn no pesynbTatam uccrnepo- | pabote
BaHWI 1 pa3paboTok
2 I'IacnopT OLlEeHO4YHbIX MaTepuanoB no gucuumnisinHe
MHpekc OueHO4YHble MaTepuansl
. TexHonorusi/npoueaypa
Ne Pasgensbl KOHTpOnpyemMom
NeNe oueHMBaHus
n/n OVNCLUNIUHBI KOMMNeTeHUMn HauMeHoBaHue .
3agaHun (cnocob koHTpons)
(nnn ee yactn)
8-10, EnaHoyHoe unu Komnbko-
Tecm
OrK-2 11-13 mepHoe mecmuposaHue
OrK-7 28-31, 32
1 BeeneHune 8-31, 32,
Or1K-9 Cobecedosanue 40, 41, lMposepka npenodasame-
MK-3 45-52, 60- nem
74, 75-82
GnaHoyHoe unu Komneko-
Tecm 14-15
O6wwme noHATMSA OrlK-2 mepHoe mecmuposaHue
cucTeM ynpas- OnK-7 KoHmpornbHas 3awuma npakmuyeckou
2 33, 60-74
neHnsa 1 aBTo- OrK-9 paboma pabomel
MaTusaumm MK-3 PacuemHsbie
H 42-44 YposHesas wkana
3adaqu
Onvcanme Tex Tecm 1-3, EnaHoyHoe unu Komnbio-
16-17 mepHoe mecmuposaHue
HONOrMYECKNX OrK-2 34 36
3 | MPOUECcoB xu- OrlK-7 KoHmpornbHas 37 "15 5’2 3awuma npakmu4eckol
MUYECKon 1 Nu- Or1K-9 paboma %5 82 ’ pabomei
LLEBON TEXHOIIO- MK-3
PacuemHsbie
rmu 42-44 YpoeHesas wkana
3adayu




OcHoBbl paboThbl
B TUMOBbIX Nake-
Tax NpuKagHbix
nporpamm o6-
paboTKM AaHHbIX
PeweHue ypaB-
HeHW cpen-
cTBaMu npo-
rpPaMMHON cu-
ctembl MathCad
PelueHne obbik-
HOBEHHbIX
AvcbdepeHLm-
anbHbIX ypaBHe-
HWIA N cuctem
AncbdepeHLm-
anbHbIX ypaBHe-
HWIA B Npo-
rpammMHON Cu-
cteme MathCad
WHTepnonauua
n npubnmxeHue
YHKLNIA
Annpokcumauus
n obpaboTka pe-
3yNnbTaToOB 3KC-
nepumeHTa B
MathCad

OrnK-2

OnK-7

OnK-9
MNK-3

Tecm

18-21

GnaHo4yHoe unu kKomnbro-
mepHoe mecmuposaHue

KoHmpornbHas
paboma

35, 38,
39, 45-52,
53-59, 75-

82

3awuma npakmudeckou
pabomei

PacyemmHbie
3adayu

42-44

YposHesas wikana

10

11

MaTtemaTtnye-
CKoe mMoaenupo-
BaHMe Kak oc-
HOBHOW MeTof
pelueHus 3agav
OTanbl paspa-
0OTKM cUcTeM
aBTOMaTU3auumn
N ynpaeneHus.
OdopmneHne
OTYETHOM OOKY-

MeHTaLun

OrnK-2

OnK-7

OnK-9
MNK-3

KoHmpornbHasi
paboma

48-50

3awuma npakmudeckol
pabomei

PacyemHsie
3adayu

37, 75-82

YposHeesas wikana

CobecedosaHue

42-44

lMposepka npenodasame-
nem

OecefoBaHus (3a4eTa, 9K3aMeHa).

3. OueHoYHble MaTepuanbl ANA NPOMEXYTOYHOW aTTecTauum.

TunoBble KOHTPOSNbHbIE 3a4aHWA WU UHble MaTepuanbl, Heobxoaumble AnNA
OLeHKM 3HaHWW, YMEHWUWN, HaBbIKOB U (MNK) onbiTa AeATENIbHOCTU, XapaKTepusyrLmx
aTanbl (pOpMUPOBAHUA KOMMNETEHLUUN B MpoLecce ocBoeHust obpasoBaTtesnibHOW Npo-
rpamMmmbl

ATTectaumsa obyyaroLlerocs no gUCUMNINHE NPOBOANTCA B (hopMe TeCTUpoBaHUA (Unu
MMCbMEHHOIO OTBETa UIM BbIMOMHEHUS pacyYeTHO-rpaduyeckon (npakTuyeckon) paboTsl Unm
peLLEeHNsa KOHTPOSIbHbIX 3a4ay M T.M.) U NnpegycmaTpuBaeT BO3MOXHOCTb NOCNeayoLwero co-

Kaxgbi BapnaHT TecTta BkntoyaeT 20 KOHTPOSbHbIX 3a4aHUN, U3 HUX:
— 12KOHTPOSIbHBIX 3a4aHNN HA NPOBEPKY 3HAHWUMN;
— BKOHTPOJSIbHbIX 3aaHUN Ha NPOBEPKY YMEHWUN;

— 3KOHTPOSIbHbIX 3a4aHUN Ha NPOBEPKY HaBbIKOB;

nn

Kaxabln 6unet BknovaeT 3 KOHTPOSbHbLIX BONPOCOB (3a4ay), U3 HUX:
— 1 KOHTPOSIbHBIN BOMPOC Ha NMPOBEPKY 3HAHWN;




— 1 KOHTPOSIbHbIN BOMNPOC Ha NPOBEPKY YMEHWUN;
— 1 KOHTpONbHasA 3agaya Ha NPOBEPKY HABbIKOB.

3.1 TecTbl (TecTOBbIE 3aAaHUSA)

3.1.1 Wughp u HaumeHoBaHUe KOMIemeHyuu

Or1K-2 criocobHOCMb 8bIs18715IMb €CMeCMm8eHHOHayYHy CyuHoOCcmb npobrieMm, 803HU-
Karouwux 8 xo0e rnpogheccuoHaibHolU desmenbHoCcmu, rnpuernekams 051 UX PEeWeHUs1 coom-
gemcmeyrouul husuko-Mmamemamu4eckul annapam

3ap,’\;g|-m;| TecToBOE 3agaHue C BapuaHTaMmu OTBETOB U MPaBUsbHbIMKW OTBETaMM
1. B kakux nHTerpnpoBaHHbIX cpegax MOXHO NPOBOAUTL pacyeTbl MaTemaTuieckmx mogenen?
1) Microsoft Visual Studio C++
2) Mathcad
3) Maple
4) Kanbkynsarop
2. lMpucsavBaHWe B npegenax nporpamm Ha si3blke nporpammmpoBaHusa Mathcad npoussoaunTces

C NOMOLLbIO onepaTopa:

1) Local Definition (JlokansHoe npucsanBaHue) <—
2) AddLine (Job6aButb CTpOKY)
3) onepaTop if
4) onepatop otherwise
3. BbluncnutenbHble onepaTopbl BCTaBASIOTCS B AOKYMEHThI Ha 3bIKe NpOrpaMM1MpoBaHus
Mathcadnpu nomoLm naHenn MHCTPYMEHTOB:
1) Calculus (BbluucneHnus).
2) Calculator (KanbkynsTtop)
3) ORIGIN (CuctemHas nepemeHHas)

4) View—>Toolbars—>Math—>Matrix

3.1.2 Wughp u HaumeHo8aHuUe KOMIemeHyuu

OrlIK-7 criocobHoCMb y4Yumbleambe COBPEMEHHbIE MEeHOEHUUU pa3sumusi 311€KMpPOHU-
KU, usmepumersribHoU U 8blIHUCIUMesrbHOU mexHUKU, UHGhopMaUUOHHbIX mexHoso2ul e ceoel
rpogbeccuoHasibHol dessmesibHocmu

Ne
sanaHus TecToBOe 3aaHue C BapuaHTaMn OTBETOB U NMpaBunbHbIMKU OTBETaMU
4. MepenaToyHon yHKUMEN CUCTEMBI HAa3bIBaeTCA

1) OTHOLIEHMEe BbIXOQHOIO CUrHamna Ko BXO4HOMY CUrHany

2) otHoweHue npeobpaszoBaHHoOro no Jlannacy BbIXO4HOro curHana k npeobpaso-
BaHHoOMYy no Jlannacy BxogHOMY curHany

3) oTHoweHwne npeobpasoBaHHOro no Jlannacy BXo4HOro curHana Kk npeobpas3oBaHHOMY
no Jlannacy BbIXOQHOMY CuUrHany

5. 3aB/CMMOCTb BbIXOAHOrO NapaMeTpa obbekTa OT BXOAHOrO Ha3blBaeTCs:

1) cTaTU4ecKon xapaKkTepUCTUKON

2) VMNYNbCHOW XapaKTEPUCTMKON

3) OWHaMMYeCcKon XapakTepUCTUKON

4) 4aCTOTHOWN XapaKTEPUCTUKON

6. Boibepute BepHbI pe3ynbTaTt BbiNONHEeHMs onepauumn a*2 + 2ab + b*2 simplify

1) (atb)*2

2) (a+b) (a+b)

3) a"2+b"2

4) 2a+2ab+2b

7. Bbibepute BepHbI pe3ynbTaT BbinonHeHus onepaumun V:= (1 3 5 2) length(V)=

1) 4

2) 2

3) 1

4) 11




3.1.3 Wughp u HaumeHoBaHUe KOMIemeHyuu

Orl1K-9 criocobHocmb ucrnonb3o8amb Ha8blKu pabombl C KOMMIbIOMePoOM, eriadems
memodamu UHGOPMaUUOHHbIX mexHomnoaul, cobnodamb OCHOBHble mpebosaHusi UHGOP-
MayuoHHou be3onacHocmu

Ne
3agaHus TecToBOE 3agaHMe C BapuaHTamMn OTBETOB M NMPaBUibHbLIMKM OTBETaMU
8. Llenbto perynpoBaHus SBnsieTcs

1) noapepxaHue perynmpyemMoro napameTpa Ha 3afaHHOM 3Ha4YeHuUU
2) onpepgeneHne owWmnbKN perynupoBaHuns
3) BblpaboTKa ynpaBnstoLLMX BO34ENCTBUM
9. 3amkHyTass ACP ¢ obpaTHOM CBSA3b0 peannayeT NpUHUUN perynnpoBaHuns:
1) no BO3MYyLLEHUIO
2) no oTKNOHEeHUIO
3) no 3aganHuo
10. | Cuctema ynpaBneHusi Mo BO3MYLLEHWIO Ha3blBaeTCA PAa30MKHYTON, TaK Kak y He€ OTCyTCTBYeT ne-
pegaya ... C BbIxoaa.
1) wHdopmauum
2) perynsitopa
3) 3. kaHana cBsa3u

3.1.4 Wughp u HaumeHoBaHUe KOMIemeHyuu

IK-3 2comosHocmb y4acmeogamsb 8 cocmassfieHuUU aHanumu4eckux 0630po8 u Hay4Ho-
MEeXHUYECKUX 0MYemos 1o pe3yrnbmamam 8bIrnosiHeHHOU pabomsl, 8 nod2omoske rnybriuka-
yuu o pesynbmamam uccriedosaHull u paspabomok

Ne
3agaHus
11. | BoibepuTe BepHbIN pesynbTaT BbiNONHEHUS onepauumn x max(A) =
1) 9
2) 3
3) 1
4) 15
12. | BbibepuTe BepHbI pe3yrnbTaT BbINOMHEHUSA onepaumn xmin(A) =
1) 1
2) 3
3) 9
4) 15
13. | BbibepuTe BepHbIV pe3ynbTaT BbINONTHEHUSA onepauun xtr(A) =
1) 15
2) 3
3) 9
4) 1
14. | MathCad — ato nporpammHoe cpencTtBo, cpefa Ans BbINOMHEHUS Ha KOMMbOTepe pasHoobpas-
HbIX MaTeMaTUYECKUX N TEXHUYECKUX pacyeToB, NpeacTaBnsAloLLas Nonb30BaTeNto NHCTPYMEHTDI
ans pabotbiC ..., ..., ... U ..., CHaBXeHHast NPOCTbIM B 0hOPMIEHUN rpachnyeCKUM MHTEPdENCOM
1) dopmynamm
2) uyucnamm
3) rpadmkamu
4) Tekctamu
15. | BonbwKWHCTBO BbliuMcneHun B MathCad MOXHO BbIMONHUTL cnocobamu:
1) BbIGOpP onepauuu B MEHIO
2) c nomowbio KHOMOYHbIX NaHenen MHCTPYMEHTOB
3) obpaleHnem K COOTBETCTBYHOLLUNM DYHKLNAM
4) nporpaMMupoBaHMEM BbIYUCIIEHUN
16. | B MathCad maccuBbl MoryT 6bITb 3anvcaHbl B BUAe
1) BeKkTOpOB
2) wmartpuy
3) onepaTopa
4) noanporpamMmmbl

TecToBOE 3agaHue ¢ BapnaHTaMuy OTBETOB N NpaBUiibHbIMKA OTBETaMUn




17. | B MathCad pasnoxeHne B psig MaknopeHa, T.e. OKONO Hyns, NPOU3BOAUTCSH CMMBOJIbHOW KOMaH-
aon
1) meHro CuMBOnbHbIe onepauuun — NepemMeHHas — Pa3noxuTtb B psg
2) naHenb Matematunyeckni aHanus ( MNMukTorpamma PasnoxuTs B psag
3) naHenb CumBonbHble (PasnoxuTb B psag
4) wmeH CMBOMbHbIE onepauun — Beluncnutbe — PasnoxuTb B psg
18. | B MathCad pasnoxeHue B psig Tennopa nporM3BoguTcs KOMaHOom
1) naHenb CMMBOJIbHbIe — MUKTOrPaMMma series — 3Ha4eHue TOYKM Pas3fioXKeHus u
NopsAAoK NPUONMKeHns
2) naHenb MaTtematudeckun aHanus ( Nuktorpamma Pa3noxuTs B pag — 3Ha4YeHue Tou-
KN pasnoxeHus
3) naHenb CuMmBOrnbHble ( PasnoxuTb B pag — 3Ha4YeHMe TOUKM pasnoXeHus
4) wmeHio CuMmBOMbHbIE onepaunn — Belumcnntse — PasnoxuTe B pag — nopsgok npu-
OnwxkeHns
19. B Mathcad Ha maTtemaTnyeckon naHenn MHCTpymeHToB MaTpuua Ons BbINOMHEHMS onepauni ¢
MaTpvLaMu U BEKTOpamu BbiAeneHbl cneagyoLime yHkuum
1) onpepeneHue pasMmepoB MaTpuULbI
2) BBOA HWXHEro MHAeKca
3) MHuMMasa egnHuLa
4) TpuroHomeTpuyeckme (pyHKLMK
20. | BoibepuTe BepHbIN pe3ynbTaT BbiNONHEHUs onepauun (a+b)*2 expand
1) a”*2 + 2ab + b*2
2) (at+b)(a+b)
3) a"2+b"2
4) 2a+2ab+2b
21. | BbibepuTe BepHbI pe3yrnbTaT BbiNONHeEHUS onepauun 5.4568 + 0.4587a float, 3

1) 5.45 + 0.459a

2) 5.457 (1+a)

3) 0.54568*107 + 0.4587a
4) 5.4568 + 4.587*10°(-1) a

3.2. KoHTponbHasa pabora

3.2.1 Wucghp u HaumeHoB8aHUe KoOMriemeHyuu

Or1K-2 criocobHOCMb 8bIs18/15IMb €CMeCcm8eHHOHayYHy CyuHoCcmb rpobrieM, 803HU-
Karowux 8 xode npogheccuoHaribHoU 0esimernibHocmu, rnpusnekams Orisl UX peweHuss coom-
gemcmeayrouwut husuko-mamemamudeckuu arnnapam

Howmep
Bonpocsl No KOHTPOrbHLIM paboTam
3agaHuvs
22. | Kakue rpynnbl ypaBHeHWIN BXOOAT B COCTaB MaTeMaTU4YeCKoro onnucaHus TEXHONOrm4eckoro oob-
ekra?
23. | Kakue ypaBHeHUsi NPUMEHSAIOT B MAaTEMaTUYECKOM OMNUCaHNM TeXHoormyeckoro obbekra?
24. | Ha3oBuTe OCHOBHble CTaguv NOCTPOEHNS MaTemMaTM4eckon Moaenu TEXHOMOrMYeckoro oo bekTa.

3.2.2 lWlughp u HaumeHoBaHUe KoMremeHyuu

OrIK-7 criocobHoCMb y4umblgambe COBPEMEHHbIe meHOeHUUU pa3sumusi 3/71eKmpOoHU-
KU, usMepumeribHoU U 8bIHUCIUMEebHOU MeXHUKU, UHGhOpMaUUOHHbIX mexHoso2ull 8 ceoel
rnpoghbeccuoHaribHou dessmesibHocmu

Homep
Bonpocbl No KOHTpOnbHbIM paboTam
3agaHuAa
25. | B yem 3aknto4aeTcs MaTeMaTMdeckoe ModennmpoBaHue TEXHONOMMYeCckoro oobekTa?
26. Kakve onepatopbl UCMOMb3YIOT 45151 BbIYUCIIEHUS BblpaXKEeHWUn?
27. Kakne Buabl BCTPOEHHbIX YHKLMN MaTEMATUYECKMX NMPOrpamMMHbIX NAKeTOB CYLLECTBYOT?

3.2.3 Wucghp u HaumeHoB8aHUe KoOMiemeHyuu

Orl1K-9 crniocobHocmb ucrionib3ogampe HaebliKu pabombl C KOMMbOMEPOM, eriadems
memodamu UHGOPMaUUOHHbIX mexHonoaul, cobnodame OCHOBHble mpebosaHusi UHGOP-
MayuoHHou 6e3ornacHocmu



Homep
3agaHus
28. | PeweHune 3agad aN1eMEHTAPHOM MaTEMATUK/ B MAaTEMaTUYECKNX MPOrPaMMHbIX NakeTax.
29. | OenictBus C MaTpmLaMy 1 BEKTOPAMU B MaTteMaTUYECKMX NMPOrpamMMHbIX MaKeTax.
30. | Beog npocrenmnx oopmyn 1 Ux BblHUCNEHNE
31. | CumBOMbHbIE ONepaumm MaTeMaTM4eCKUX NPOrpaMmHbIX NakeToB

Bonpockl Mo KOHTPObHBLIM paboTam

3.2.4 lWlughp u HaumeHoB8aHUe KoMriemeHyuu
I1K-3 2omosHOCMb y4acmeogamb 8 cocmassieHuUU aHasiumu4Yeckux 0630po8 u Hay4yHo-
MmexHU4YecKUx omyemos o pesyribmamam 8blrnosiHeHHou pabomsl, 8 no0zomoske rybruka-
yut o pesynbmamam uccriedosaHuli u pa3pabomok
Howmep
3ajaHus
32. | Kak BCTaBUTb TEKCTOBYHO 06MnacTb B JOKYMEHT MaTeMaTUyecKMenporpaMmHble nakeTbl?
33. | Kak noctpoutb rpadmk B MaTreMaTuyecKMxnporpaMmHbIxX nakeTax?
34. | Kak BCTaBWTb BCTPOEHHYHO (PYHKLMIO B JOKYMEHT?
35. | MeTtoabl cocTaBneHnss MaTeMaTM4eCKoro ONMCaHUATEXHONOMMYECKNX OB BHEKTOB.

Bonpocsl No KOHTPOrbHbIM paboTam

3.3. PacyeTHble 3agaun

3.3.1 Wucghp u HaumeHoBaHUEe KOMiemeHyuu

Or1K-2 criocobHOCMb 8bIsI8/15IMb €CMECMBEHHOHAYYHY CYUHOCMb nNpobrieMm, 803HU-
Karouwux 8 xode rnpogheccuoHasibHolU dessmesibHocmu, rnpuerekams 071 UX peweHuUs coom-
gemcmaeyruwul husuko-mamemamudeckul arnrnapam

Homep
3agaHus

36. BeecTn B MateMaTuyeckom nNporpaMMHOM NakeTe PyHKLUNIO:
F(x)= x> —2,92x% +1,4355x + 0,791

M BbIYUCIINTb €€ 3Ha4YeHne B 3aJaHHON Touke: 2,2
1 Ha nHtepeane: [-1;3]

37. | MocTpouTs 1 0TpeaaKTMpoBaTh rpaduk nosepxHocTn, npn0 < x <20, 0< y <20

TekcT 3agaHus

2(x,y) = x? = 2y?

3.3.2 lWucghp u HaumeHoBaHUEe KOMiemeHyuu

Or1K-7 criocobHOCMb y4yumbleambe COBPEMEHHbLIE MEHOEHUUU pa3sumusi 311€KMpPOHU-
Ku, usmepumersibHOU U 8bI4UC/IUMErIbHOU MeXHUKU, UHGhOpMaUyUOHHbIX mexHosio2ul 8 ceoel
rnpogheccuoHanbHou dessmesibHocmu

Homep
3agaHus
38. | BbinOnMHUTE B MateMaTU4eCKOM NPOrpaMMHOM MakeTe afieMeHTapHble anrebpandeckme onepaumm
Hag BbIPaXXEHUSIMU: YNPOCTUTb
3x+6 ~ 5x+10y

TekcT 3agaHus

x2 —y2 .xz —2xy+y2

39. | BbINonHMTL B MaTeMaTUYECKOM NMPOrpaMMHOM MakeTe afieMeHTapHble anrebpavyeckue onepauum
Haf BbIPaXXEHUSIMU: Pa3NOXUTb Ha NpocTelLLne apobu

x—=7 .x2+2x—13

x2+x—6 x2+x—6

3.3.3 Wucghp u HaumeHoBaHUE KOMiemeHyuu
Orl1K-9 crniocobHocmb ucrionib3ogampe HaebliKu pabombl ¢ KOMMbOMeEPOM, eriadems

mMemodamu UHGOPMaUUOHHbIX mexHonoaul, cobnodame OCHOBHble mpebosaHusi UHGOP-
MayuoHHou 6e3ornacHocmu



Homep
3apaHusa
40. BBecTu B MaTemMaTnyeckom NnporpaMmMHOM nakeTe yHKLUMIO:
F(x) = x> +1,41x% —5,472x — 7,38
M BbIYUCIUTb €€ 3Ha4YeHne B 3aJaHHON Todke:-1,7
M Ha nHTepane: [-2,4;3,8]
41. | BbInonHUTb B MateMaTM4YeCKOM NporpaMMHOM MakeTe areMeHTapHble anrebpanyeckue onepaumm

HaA BblpaXXeHUAMU: pa3fioXKnTb HA MHOXUTEN

x? —y2—8x+16

TekcT 3agaHus

3.3.4 lWucghp u HaumeHoOBaHUEe KOMiemeHyuu

OrlIK-7 CnocobeH npou3eodumb Heobxodumbie pacyembl omoersibHbiX 6510K08 U
ycmpoulcme cucmeM KOHmpOJisi, asmomMamu3ayuu u yrpaesieHusi, ebibupams cmaHdapm-
Hble cpedcmea asmoMamuKu, U3MepumesibHoOU U 8bIYUCIUMEIbHOU MEXHUKU MpuU MpOeK-
mupoegaHuu cucmemM asmomamu3ayuu U yripasreHusi

Howmep
3agaHuvs
42. | NocTpouTb 1 OTpeaakTnpoBaTb rpadmk OYHKUUN B NOMSAPHbLIX KOOpAMHATaXx.

{y(x) =tg(2x+1)

TekcT 3agaHus

z(x) =2cos(3x)

43. | NocTpouTb 1 OTpeaakTupoBaTb rpadhmnk OYHKLUUN B NOMSPHLIX KOOpAMHAaTaXx.
y(x) =2sin(x)

{z(x) =cos(2x—1)

44. | MocTpouTb 1 0TpeaakTUpoBaTh rpadmk nosepxHocTn, npn0 < x <20, 0 <y <20

2(x, ) = —20x2 — 342

Mpumep oTBeTa Ha pacuyeTHbIe 3agaun

n —a a+h)

B cooTBeTCTBHH ¢ 3aJlaHHOH Man]d]J,Eﬁ K=lm b n+m
e B € —h J

nepeMeHHelx a=-2; b=1;c= 1.5, m=-3;n=1,8; k=-0,1 HanHcaTkL MmporpamMmy,

PeaAllH3VIOINYIO 3aJaHHE. OllpeJe/IHTE MHHHMAIBHBIA 3JIeMeHT MaTpHIIEI K.

M 3Ha4YEHWUAMK

Xoa padoTsl

1. BBoJ MCXOJHBIX 3HAYEHHUH U co3TaHKe MAaTpHIbI K.

2. YkazaTbk ycloBHe [UIs pelIcHHS 3a/1a4uH (TaK Kak B 3aJaHuH TpeOyeTcs HailiTH
MHHHMAIBHBIH 3/IEMEHT MATPHIIBI, TO B IIporpaMMe Heodxoaumo paboTaTh ¢
i(1;3).j(1;3).)

3. Beectn oneparop for ¢ noiydeHHEIMH YCIOBHAMH H pacdeTHY0 (opMyny
(koTopas umeet obumMi B min = K ; if K; ; < min).

4. Ilony4auTe pe3yIbTAT paboThl IPOrpaMMEI.




m = 0.2 n=07 k=027
fn -a a+b ‘:

Kmlm b n+m

xxxxx

le n c-b) (0.7 -1 15)
K=02 0509
L1 07 05)

f(K) = |mn« K

1.1
for 12 1. rows(K)
for j = 1. cols(K)

min «— K. . if K. . <min
i.] 1.]

return min

£(K) = -1

3.4. Ok3ameH (3au4eT). Bonpochl (3agaun, 3agaHns) Ana ak3ameHa, 3avyeTa

3.4.1 Wucghp u HaumMeHOBaHUEe KOMiemeHyuu

Or1K-2 criocobHOCMb 8bIs18715IMb €CMEeCME8EHHOHayYHY CyuHOCMb npobrieMm, 803HU-
Karowux 8 xode ripogheccuoHarnbHoU OesimeribHocmu, rnpusrekams Orisl UX peweHuss coom-
gemcmeyrouwuli husuko-Mmamemamu4eckul annapam

Homep
TekcT Bonpoca
Bonpoca
45, OpraHusauusi cuctemMsbl Bbicllero obpasoBaHus Poccun. OCHOBHblE TEPMUHbLI, ONpeaeneHunsi, co-

KpalleHus.

46. | ®epgepanbHbIi TOCYAapCTBEHHbIM 0OpasoBaTenbHbIV CTaHAapT Bbicwero obpasoBaHua (Oroc
BO) no Hanpaenenuto 27.03.04 - “YnpaBneHne B TEXHNYECKUX cnuctemax”.

47. | XapakrepucTuka npodeccrmoHanbHOM AesaTerbHOCTU BblNMYyCKHUKOB.

48. | OcHOBHblE 3a4a4u ynpaBneH1s N perynupoBaHns 4 OTAENbHbIX TEXHONOMMYECKNX MPOL,ECCOB
49. | OcHOBbI Teopun aBTOMATUYECKOro ynpaBrneHus. [MoHsATMEe cucTembl ynpaBfieHMs TeXHoMoruye-
CKUM MPOLECCOM 1 TEOPUN yNpaBreHus.

50. | OcHoBHble NpuHLMMbI yripaBneHust. MoHaTe aBTomMaTusauuu.
51. | OcHOBHble 3afaun B 00nacTu ynpaBneHusi B TEXHUYECKUX CUCTEMAX.
52. | WcTopust MHOyCcTpUanbHOro 1 TEXHOMNOMMYECKOrO pasBUTUs

3.4.2 lllughp u HaumMeHOBaHUe KoMriemeHyuu

OrlIK-7 criocobHoCMb y4Yumbleambe COBPEMEHHbIE MEeHOEHUUU pa3sumusi 311€KMpPOHU-
KU, usmepumeribHoU U 8bIHUCIUMebHOU MexXHUKU, UHGhopMaUUOHHbIX mexHoso2ul e ceoel
rpogbeccuoHanbHoU dessmesibHocmu

Homep
Bornpoca
53. | PopmynmpoBKa OCHOBHbIX 3a4a4v B 061acTy ynpaBnieHnsi B TEXHUYECKUX CUCTEMAX.
54. | OnemeHTapHble JUHAMWUYECKNE 3BEHbSI.
55. | TexHu4eckune cuctembl, PasButme aBToMaTUKN N CUCTEM YNpaBneHns
56. | Cnctembl aBTOMaTMYECKOro yrnpaBneHus
57. | Obwas knaccudmkaums TEXHONTOTMYECKMX MPOLECCOB.
58. | HaszHaveHue 1 KOHCTPYKUMSE TEXHOMNOrM4EeCKoro 060pyaoBaHnNs U YCTaHOBOK.
59. | OnucaHmne OCHOBHbIX XMMMKO-TEXHOIOIMYECKMX NPOLIECCOB.

TekcT Bonpoca




3.4.3 Wughp u HaumeHoBaHuUe KoMIemeHyuu

Orl1K-9 criocobHocmb ucrnonb3o8amb Ha8blKu pabombl C KOMMIbOMePoM, eriadems
memodamu UHGOPMaUUOHHbIX mexHomnoaul, cobnodamb OCHOBHble mpebosaHusi UHGOP-
MayuoHHou be3onacHocmu

Homep TekcT Bonpoca
Bonpoca
60. HasHayeHre 1 KOHCTPYKLMSA TEXHONOrMYecKoro o6opyaoBaHns U yCTaHOBOK.
61. | OnucaHne OCHOBHbIX XMMUKO-TEXHOOMMYECKMX MPOLECCOB.
62. | dopmynupoBKa OCHOBHbIX 3a4ady ynpaBfeHus U perynupoBaHns AN OTAErNbHbIX TeXHoornve-
CKMX NpoLEeCcoB
63. | CTpyKTypHblE CXEMbl aBTOMATUYECKUX CUCTEM PEerynmpoBaHus.
64. | Kputepun yCTON4MBOCTMU.
65. | Ctagun matemaTmy4eckoro MogenmpoBaHus.
66. | OCHOBHbIE BMAObI MaTEMATUYECKUX MOAENEN.
67. | QkcnepumMeHTanbHO-CTaTUCTUYECKOE MOAENTMPOBAHME.
68. | Crtatnyeckas mogensb.
69. | AuHamunyeckas MoOenb.
70. | Tvnbl ypaBHEHMN, UCNOSMb3YIOWNXCA B MateMaTuyeckux Moaensix.
71. | AnropytMmnsaums MaTtemMaTM4eCcKoro onmcaHums.
72. | Otanbl pa3paboTkM MaTeMaTMYECKON MOdENW.
73. | Obuwasa xapaktepuctnka mogenen.
74. | OCHOBbI MHTENMNEKTyanbHbIX NpaB B chepe NpodeccrMoHansLHOM AeaTenbHOCTH

3.4.4 lWucghp u HaumeHoBaHUe KoMriemeHyuu

T1K-3 2comosHOCMb y4acmeoeamb 8 cocmaesieHuU aHasumudyeckux 063o0po8 u Hay4yHo-
MexXHUYEeCKUX 0m4yemos 1o pe3yrnbmamam 6bIrnosiHeHHoU pabomesl, 8 nod2omoske rnybriuka-
yuu o pesynbmamam uccriedogaHul u paspabomok

Howmep TekcT BOnpoca
Bonpoca
75. | MaTtemartnyeckoe mogenupoaHne. OCHOBHbIE BMAbI MaTEMATUYECKNX MOAENEN.
76. | Puanyeckoe onncaHme npupogbl oobeKTa.
77. | CocTtaBneHve MaTeMaTMyeckoro onnmcaHus obbekTa.
78. | Bbibop MeToabl peLleHNst U KOMNbIOTEPHOW peanv3aunm.
79. | VigeHTndukaumnsa napaMeTpoB 1 YCTaHOBMNEHME afeKBaTHOCTM MOoAenen.
80. | MaTtemartnyeckoe onMcaHne oTAenNbHbIX TEXHONOMMYECKNX NPOLIECCOB.
81. | OcHoBbI NpoBeaeHUs IKCNEPMMEHTalbHbBIX UCCIea0BaHNN.
82. | MNepBu4yHasi 06paboTka 1 aHanM3 aKcnepuMeHTanbHbIX AaHHbIX

4. MeToguyeckue matepuansl, onpegensiowme npoueaypbl OLeHUBAHUA 3HAHUN,
YMEHUN, HaBbIKOB U (UNK) onbiTa AeATENIbHOCTU, XapaKTepu3yrwmx atanbl hopmu-
pOBaHUSA KOMNETEHLUN.

Mpouenypbl OUEHNBaHUS B X04e M3YYeHUst AUCUUNMMHBLI 3HAHWUIA, YMEHUA U HaBbIKOB,
XapaKkTepuayrLLMxX aTanbl (POPMUPOBaHNS KOMMETEHLUIN, pernameHTUpYTCs NMONOoXKeHUs-

MW

M BIrYUT 2.4.03 NonoxeHne 0 KypCOBbIX 3K3aMeHax 3ayeTax;
M BIryYWUT 4.1.02 NMonoxeHne 0 peNTUHIOBOWN OLEHKE TEKYLLIEN YCNEBAEMOCTN.

[ns OUEHKN 3HaHWI, YMEHWI, HaBbIKOB ODy4YaloWMXCs NO AUCLUMNINHE NMPUMEHSsIeTCs
penTMHroBasi cucteMa. MToroeasi oueHka Mo AWCUUNNNHE OnpeaensieTcs Ha OCHOBaHMU
onpeneneHus cpegHeapupmMeTMYeckoro 3Ha4eHnst 6annos no KaxaoMy 3agaHuio.



5. OnucaHue nokasaTenen U KpuTepueB OLEHUBAHMUA KOMMNETEHLMA Ha pa3fiMyHbIX 3Tanax ux oopMMpoBaHUsA, onucaHue
LUKan oLueHUBaHUA ANA KaX[oro pesynbTata o6y4YeHusi No QUCUUNIIMHE.

PesynbTtathl 06y4eHus no
aTanam popmupoBaHus
KOMMEeTEHLMN

MpeameT oueHku
(MpogyKT nnu
npotiecc)

[MNokasaTtenb oue-
HUBaHUA

Kputepun oueHnsaHus
CchOpPMUPOBAHHOCTU KOMMETEHLNI

LLikana oueHnBaHusA

Akagemunyeckas YpoBeHb 0CBOEHUS
oueHka unun 6annel KOMMeTeHLMm

OF1K-2 criocobHOCMb 8bIsI8/15IMb €CMEeCMBEHHOHAYYHY CYLWHOCMb rpobrieM, 803HUKaWUX 8 Xx00e rpogheccuoHannbHol 0essmenibHocmu, rpuenekams 0515 UxX
peweHus coomeemcmeyrouwuli husuko-mamemamudeckul annapam

0-59,99% npaBunbHbIX OTBETOB - HEYAOBNE- He 3auteHo / He- He ocBoeHa
TBOPUTESILHO; YOOBNETBOPUTENBHO |  (HEJOCTaTOYHbIN)
3auTeHo / yoosne- OcBoeHa
3HATb: oCHOBHbIE XYMU- 60-74,99% - ynoBneTBOpUTENEHO; yA o
PesynbTat Tectu- TBOPUTENBLHO (6a3oBbin)
KO-TexHomnoruyeckue npo- | Tect DOBAHMS OceoeHa (nosb!
Lecchl 75- 84,99% -xopoLuo; 3auTteHo / xopowlo _ .
LUEHHbIN, 6a30BbIN)
OcBoeHa (noBbl-
85-100% - oTnunyHo. 3auteHo / oTnu4HO _ ( -
LUEHHbIN, 6a30BbIN)
OOyyvatoLmncsa akTMBHO y4yacTBOBan B BbIMNOJ-
OcBoeHa (noBbl-
YMETb: dhopmynnposath HeHuKn paboTbl, gonycTun He 6onee 5 ownbok 3auTteHo WEHHbIV, GA30BbIV)
: y CobecepnoBaHue B OTBETaX Ha BOMPOCHI Npu 3awmTe paboThbl ’

3agayv ynpasneHus 1 pe-
rynMpoBaHus ans oT-
AenbHbIX TEXHOMornye-
CKMX NpoLieccoB

(3awmTa KoH-
TponbHOW pabo-
Thl)

PesynbTaTt cobe-
cepoBaHus

O6y4aroLwmmncs He BbIMOSTHUIT U HE 3alunTu
paboTty

He ocsoeHa
(HepocTaTOYHbIN)

He 3ayTteHo / He-
yOOBNEeTBOPUTENLHO

O6yuyatowmics He pasobparncs B CNoXuBLLEN-
€Sl CUTyauumn, He BbISIBUM NPUYMHBI CyYMBLLE-
rocd n He npeanoXxun BapnaHToB peLueHna

He ocBoeHa
(HepocTaTOYHBIN)

He 3auyteHo / He-
yO0BMNeTBOPUTENBHO

Or1K-7 cnocobHOoCMb y4Yumbi8amb COBPEMEHHbBIE MEHOEHUUU pa38uMUsT 371IEKMPOHUKU, USMepUMesibHOU U 8bI4YUC/TUMENIbHOU MEeXHUKU, UHGOPMaUUOHHbIX
mexHosioeauli 8 cgoeli NpogheccuoHaibHol 0essmenibHoOCmu

0-59,99% npaBunbHbIX OTBETOB - HEYOOBNE- He 3auteHo / He- He ocBoeHa
TBOPUTESILHO; YOOBNETBOPUTENBHO |  (HEJOCTaTOYHbIN)
3ayTeHo / yoosne- OcBoeHa
3HATb: ocHoBbI TeopUU 60-74,99% - ynoBneTBOpUTENEHO; yA o
PesynbTat Tectu- TBOPUTESBHO (6a3oBbin)
aBTOMaTtu4yeckoro ynpae- | Tect DOBAHMS OcBoenHa (nosb
neHus 75- 84,99% -xopoLuo; 3auTteHo / xopowlo _ .
LUEHHbIN, 6a30BbIN)
OcBoeHa (nosbl-
85-100% - oTnnyHo. 3auteHo / oTnu4HO _ ( -
LUEHHbIN, 6a30BbIN)
OO6yyvatoLwmmncs rpaMoTHO 0POPMMIIT OTHETHYIO 3 OcBoeHa (noBblI-
YMETb: oopmynupoatb | CobecenoBaHue a4TeHOo

OCHOBHble 3aaa4u B 06-
nacTth ynpaslneHuda B Tex-
HUYECKNUX CUCTeEMax

(3awmTa KoH-
TponbHoOM pabo-
Thl)

PesynbTat cobe-
cefjoBaHus

OOKYMeHTaumio

LUEHHbIN, 6a30BbIN)

OO0yyatoLwmncs He BbINOMHMIT U HE 0hOPMUIT
pe3ynbTaTthl paboTbl

He ocBoeHa
(HepocTaTOYHBIN)

He 3ayTteHo / He-
YyOOBNETBOPUTENBLHO




OF1K-9 criocobHocmb UCrnosib308ame HagbiKU pabomsi ¢ KOMIbomepoM, sriadems Memodamu UHGOPMaUUOHHBLIX mexHosioaul, cobnodame OCHOBHbIE
mpebosaHus uHgopmauuoHHol be3zornacHocmu

3HATDb: ocHoOBbI MHTEN-
NeKTyarbHbIX NpaB B
cdhepe npodeccuoHanb-
HOW OEesATENbHOCTU

Tect

PesynbTtat Tectu-
poBaHwusi

0-59,99% npaBwWIbHbIX OTBETOB - HEYOOBIE- He 3auteHo / He- He ocBoeHa
TBOPUTENBHO; YyOOBNETBOPUTENBHO | (HEJOCTaTOYHbIN)
3ayTteHo / yaosne- OcBoeHa
60-74,99% - yooBNeTBOPUTENEHO; YA N
TBOPUTENBHO (6a3oBbliin)

75- 84,99% -xopoLuo;

3auTeHo / xopoLuo

OcBoeHa (noBbI-
LLEHHbIN, 6a30BbIN)

85-100% - oTnn4HoO.

3ayTeHo / oTANYHO

OcBoeHa (noBbI-
LLEHHbIN, 6a30BbIN)

T1K-3 2omosHocmb y4yacmeosamsb 8 cocmaesieHuUU aHariumu4ecKux 0630,006 U Hay4YHO-meXHU4YeCKUX om4emaos rio pedyrnbmamam 8bIrMosIHEHHOU pa6omb/, 8

rnodzomoske nybuxkayudl rno pesyrnbmamam uccredosaHuli u pa3pabomok

0-59,99% npaBunbHbIX OTBETOB - HEYAOBNE- He 3auteHo / He- He ocBoeHa
TBOPUTENLHO; YOOBNETBOPUTENBLHO |  (HEJOCTaTOYHbIN)
3auteHo / ygosne- OcBoeHa
: - 60-74,99% - ynoBneTBOPUTENLHO; N
3HATB: ocHosbl Matema Pesynbtat Tectu- °TYA P TBOPUTENBLHO (6a3oBhbIN)
Tudeckoro mogenuvpoBa- | Tect
poBaHus o ) OcBoeHa (noBbI-
HUs 75- 84,99% -xopoLlo; 3ayTeHo / xopowlo _ -
LWIEHHbIN, 6a30BbIN)
OcBoeHa (noBbl-
85-100% - oTnnyHo. 3a4yTeHo / OTNNYHO ’ ( §
LUEeHHbIN, 6a30BbIN)
ObyuvatoLmmncsa akTMBHO y4yacTBOBan B BbIMNOf-
OcBoeHa (noBbl-
HeHun paboThkl, JonycTun He Gonee 5 ownbok 3auteHo g o
LUEeHHbIN, 6a30BbIN)
YMETb: coctaBnsats ma- | CobecenoBaHue B OTBETaxX Ha BOMPOCHI Npu 3auTe paboThbl

TemMaTtun4yeckoe onmcaHune
OTAENbHbIX TEXHOIOIrn4ye-
CKUX rnpoueccoB

(3awmTa KoH-
TponbHoW pabo-
Thl)

PesynbTaTt cobe-
cefoBaHus

O6y4aroLwmmncs He BbIMOSTHUIT U HE 3alunTu
paboTty

He 3auyTteHo / He-
yOOBNeTBOPUTENLHO

He ocsoeHa
(HepocTaTOYHbIN)

O6yu4atowmics He pasobparncs B CNoXuBLLEN-
CA CUTyauumn, He BbiABUIT NPUYNHBI Clly4vnBLLEe-
rocd n He npeanoXxmn BapnaHToB pelleHnaA

He 3auyTteHo / He-
yO0BNeTBOPUTENBHO

He ocBoeHa
(HepocTaTOYHBIN)
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