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Annoranus

Hucuumnuna «HbopManmoHHbIE TEXHOJOTUU» BXOIUT B 00pa30BaTENIbHYIO MPOTrpamMmy
BBICIIIEr0 00pa30BaHUs — MPOrPaMMy CIICUATUTETa 10 HAMPABICHHUIO TOArOTOBKH/ CHEIHATLHOCTH

13.05.02 «CrnenanbHbIe AIIEKTPOMEXAHHUUECKUE CHCTEMBI» HaIpaBJICHHOCTH
«DJIEKTPOMEXaHUYECKUE CUCTEMBI CIEIHABHBIX YCTPOUCTB U M3AeIuit». Jluciumimna peanu3yercs
kadeapoi «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

YK-2 «Crnoco0eH ynpaBisiTh IPOEKTOM Ha BCEX ATArax €ro >KM3HEHHOTO IIUKJIa

OIIK-1 «CrocobeH ocymecTBIsATh MOUCK, 00pabOTKy M aHAJIM3 MHPOPMALIUU U3 PA3THYHBIX
UCTOYHUKOB U TMPEACTaBIATh €e B TpeOyemMoM Qopmare ¢ HCIOIb30BaHHEM HH(POPMAIMOHHBIX,
KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUI»

OIIK-2 «CmocobeH co0JiroaTh OCHOBHBIE TpeOOBaHUS MH(POPMAIMOHHOW 0€30MMacHOCTH, B
TOM YHcJIe TPeOOBaHUS 3AIIUTHI TOCYAAPCTBEHHOM TaltHBI)

OIIK-4 «CrnocoGeH HCIonb30BaTh METOJNbl aHajn3a, MOJCIHMPOBAHMUS W OLIGHKH KauecTBa
JNEHCTBYIOIIMX U HPOEKTUPYEMBIX OOpa3lOB 3JIEMEHTOB CHEIHAIbHBIX 3JIEKTPOMEXaHUYECKUX
CUCTEM»

[IK-1 «CnocoOHOCT NPUHMMATH YYacTUE B IPOEKTUPOBAHUU IIIEKTPOTEXHUYECKUX U
AIEKTPOIHEPTETUUECKUX YCTPONUCTB, CHEIUAIBHBIX 2JIEKTPOMEXaHHUECKUX CUCTEM B COOTBETCTBUU C
TEXHUYECKUM 33aJaHUEM U HOPMAaTHUBHO-TEXHUYECKON JIOKyMEHTAlMEW, coO0Jto/as pas3iuyHbIe
TEeXHUUYECKUE, YDHEProd((HEeKTUBHbBIE U SKOJIOTHUYECKHUE TPEOOBAHUS

[IK-2 «CrnocoOHOCTh  y4yacTBOBaTh B  KOHCTPYHUPOBAaHHMH  DJIEKTPOTEXHHUYECKHUX U
AIEKTPOIHEPTeTUUECKUX YCTPOICTB, CIICUATBHBIX IJICKTPOMEXaHUUECKUX CUCTEM)

CopepxaHve JUCHMIUIMHBI OXBaThIBA€T KpPYr BONPOCOB, CBA3AHHBIX C IIOMCKOM,
KPUTHYECKHM aHAJIM30M M CHUHTe30M HWHGOpMaluu, TM[OHUMAHHEM MPUHLHUIOB pPabOTHI
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH, TPUMEHEHHEM CHCTEMHOTO MOJIXOAa JJISl PEIICHHS
MOCTaBJICHHBIX 3a7a4, a TaK)KE HM3yYEHUEM BO3MOXKHOCTEH KOMIIBIOTEPHOTO MOJCIUPOBAHUS B
cpene nporpammubix maketoB EXCEL, MATHCAD.

[IpenoaBanre  ITUCHMIUIMHBI  IpegycMaTpuBaeT  cienyromue (OpMbl  OpraHM3aluu
y4eOHOro mpolecca: JeKIUH, JabopaTopHbie padOThI, CaMOCTOSITENbHAsT paboTa O0ydaromerocs.
[TporpaMMoil AMCUMIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHJbBI KOHTPOJS: TEKYIIUHA KOHTPOJIb
yCIIeBaEMOCTH, IPOMEKYTOUHAs arTecTanus B popMe TMPPepeHInPOBAHHOTO 3a4ETa.

OO11ast TpPyA0€MKOCTh OCBOCHHUSI AUCHUIUIMHBI COCTABIISET 2 3a4E€THBIX €IUHMIIBI, 72 Yaca.

S3pIK 00yueHus 0 JUCHMILIUHE KPYCCKUIY.



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUYEHUS MO JUCIUILTHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[ToydeHnue cTyeHTaMH HEOOXOMMBIX 3HAHUH, YMEHUI W HaBBIKOB B 00JIACTH WH(GOPMAITMOHHBIX
TEXHOJIOTHI I MX JAIbHEUIIEr0 TMOCTOSHHOTO HWCIIONB30BAHMS B IEISAX IOWCKA, XPaHCHUS,

00paboTKH,  aHaau3a

npeaAcCTaBJICHUA

uHpopmanumu, a

TaKIKC MOACIINPOBAHUA

npodeCCHOHATBHBIX 33/1a4 Kak B MEpHoja OOydeHHus, Tak ¥ B JalbHeHmed mpodeccuoHanbHOMI

JACATCIIbHOCTH.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTEIbHOM YacTH 0Opa3oBaTENbHOM MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TIlepeueHb MIAHUPYEMBIX PE3YJIHTATOB OOyUEHHS MO AMCUUIUIMHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.
B pesymbraTe wW3ydeHUs IUCIHMIUIMHBI OOYdYaIOUIMIics AODKEH 007anaTh CleIyIOIIMH
KOMIETCHIMSIMU WM UX 4acTsAMU. KoMIeTeHIMu M WHIUKATOPhl WX JTOCTHIXKEHUS MPUBEICHBI B

Tabiuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Konx n HanmeHoBaHue Kox n HanMeHoBaHMEe MHAMKATOpa
KOMIIETEHIINH KOMIIETCHIIMH JOCTHKEHHS] KOMIIETEHIIUU
VYK-2.3.2 3HaTh HU(PPOBBIE HHCTPYMEHTHI,
npeJHa3HauYeHHbIE Ul Pa3paboTKU
YK-2 Cnocoben MIPOEKTa/pEIICHUS 3a/1a49H; METO/IbI
VYHuBepcainbpHble YIPAaBIATh IPOEKTOM Ha | IIPOrPaMMHBIE CPEJCTBA YIIPABICHUS
KOMIIETEHIIUU BCEX 3Tarax ero IIPOEKTaMu

JKHU3HCHHOI'O ITMKJIa

YK-2.B.2 BnageTh HaBbIKaMH PEIICHUS
poECCUOHANIBHBIX 33]1a4 B YCIIOBHUSIX
nudpoBu3aIuu ooIecTBa

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-1 Cnocoben
OCYIIECTBIISATH MMOUCK,
00paboTKy U aHAU3
uH(pOpMaLIUU U3
Pa3ITUYHBIX UCTOYHUKOB
U MIPEJICTABIISATH €€ B
Tpebyemom (hopmare ¢
UCIIOJIb30BaHUEM
UH()OPMAIIMOHHBIX,
KOMITBIOTEPHBIX
CETEBBIX TEXHOJIOTUI

OIIK-1.3.1 3HaeT TpeboBaHUs K
odpopmienuto nokymentauuu (ECK/, ECIL/,
ECTJ) u TpeboBaHUs K BBIITOJHEHUIO
YepTexkel MPOCThIX 0OBEKTOB

OIIK-1.Y.1 ymeer anropuTMHU3UpOBaTh
peleHue 3ajjad U peaan30BaTh aITOPUTMBI €
MCTIOJIH30BaHUEM MTPOTPAMMHBIX CPEJICTB
OIIK-1.B.1 Bnaneer HaBpIKaMH IPUMEHEHUS
cpeacTB HHPOPMAIIMOHHBIX TEXHOJIOTHHA IS
MIOUCKa, XpaHeHUs1, 00pabOTKH, aHaIHM3a U
npeJCcTaBIeHNs HHPOPMALINH, B TOM YHCJIIE C
UCMOJIb30BAHUEM TEXHOJIOTUH
MCKYCCTBEHHOI'O MHTEJIJIEKTa

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-2 Cnocoben
CcO0Ir01aTh OCHOBHBIE
TpeOoBaHUS
MH(OpMaLIOHHON
0€30I1aCHOCTH, B TOM
qrclie TpeOOBaHUS
3aIUTHI
TrOCYIapCTBEHHOU
TalHBI

OIIK-2.3.1 3HaeT NpuUHLIUIBI PaOOTHI
COBpPEMEHHBIX HH(OPMAIIMOHHBIX CETell;
BUIbI HH(POPMAITMOHHBIX U 00pa30BaTEIbHBIX
TEXHOJIOTUI, OCHOBHBIE TPEOOBAHUS
MH(POPMALIMOHHOM 0€30MacHOCTH, B TOM
yyclie TpeOoBaHUs 3aIIUThI TOCYAapCTBEHHOM
TalHbI

OIIK-2.VY.1 ymeer npuMeHATh COBPEMEHHBIE
oOpa3oBatenbHbIe U UH()OPMAIIMOHHBIE
TEXHOJIOTUH JIJIsl TOJTYYEeHHs] HOBBIX 3HAHUHN

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-4 Coocoben
HCTIOJIB30BATh METOIBI
aHaJn3a,

OIIK-4.VY.2 ymeeT mi1aHUpOBATH MPOLECC
MOJICIIUPOBAHUS U BHIYUCITUTEIILHOTO
AKCIIEPUMEHTA




MOJIETTUPOBAHUS U
OIICHKH KauyecTBa
JIEHCTBYIOIUX U
MPOEKTUPYEMBIX
00pa3IoB 3JIEMEHTOB
CIHEeIUAIbHBIX
AIIEKTPOMEXAHUYECKUX
CUCTEM

IIK-1 CrnocoOHOCTE
MPUHUMAThH YYACTHE B
MIPOCKTUPOBAHUH
AIEKTPOTEXHUICCKUX U
AIEKTPOIHEPTETHICCKUX
YCTPOMCTB,
CIIeIAaTbHBIX
AIEKTPOMEXAHUUECKUX
cucteM B cootBeTcTBuM | I1K-1.B.1 Bnageer HaBBIKAMH ITOATOTOBKHU
C TEXHUYECKUM MPEANPOSKTHON JOKYMEHTAIIMU HAa OCHOBE
3aJJaHuEM U TUTIOBBIX TEXHUYCCKUX PEIICHUIN
HOPMAaTHBHO-
TEXHUYECKOMN
JIOKYMEHTalUEeH,
coOiroast pa3Iu4HbIe
TEXHUYECKHE,
sHEeprodhGeKTUBHBIC U
9KOJIOTHYECKHE
TpeOOBaHMS

[Ipodeccuonanbubie
KOMITCTCHITHH

[1K-2 Cioco0bHOCTE
y4acTBOBATh B

KOHCT OBaHHUH
PYHD I1K-2.3.2 ucnomnb3yer MeTobl pa3paboTKH
IIEKTPOTEXHUYECKUX U

[TpodeccnonanbHble OPUTMHAJIBHBIX aJITOPUTMOB U IPOIPAMMHBIX

AIIEKTPOIHEPTETUYECKUX .

KOMIIETEHIINH . pELIEHUN C UCTIONIb30BaHUEM COBPEMEHHBIX
YCTpPOMCTB, N
TEXHOJIOTHI1

CHeIHaJIbHBIX

SJICKTPOMCXAHUYICCKUX
CHUCTEM

2. Mecro muctutuinHb B cTpykType OI1
JucnunimHa MoxeT 0a3UpoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS TPU
V3YYECHUU CIEAYIONUX AUCUUTUIAH:

- «MIadopmarukay,

- «Maremartuka. AHaTIMTHYECKasi TeOMETPUS U JIUHEHast anredpay,

- «MaremaTuka. MaTeMaTH4eCKUil aHAIU3y.

3HaHUs, MOJYYEHHBIE TIPU WU3YYEHHH MaTepualia JaHHOW TUCHUMIUIMHBI, UMEIOT KakK

CaMOCTOSITEJIbHOE 3HAUYECHUE, TAK U MOTYT UCITOJIb30BaThCS MPHU U3YUEHUN IPYTUX JUCLMIUINH:

- «[{upoBbie cuCTEMBI yIIpaBICHUS»,

- «OcHOBBI HH(POPMAIIOHHOW O€30MaCHOCTH.

3. O0beM U TPYAOEMKOCTh AUCHUIUINHBI
Jlannbie 00 00111eM 00beMe JUCHUILIMHBL, TPYJOEMKOCTH OTAEIbHBIX BUJOB y4eOHOI paboThI
10 JMCUUIUIMHE (M pacripeielieHre 3TOM TPYI0EMKOCTH 110 CEMECTpaM) MPeICTaBICHBI B Ta0IuIE 2.
5




Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIIITUHbI

TpynoeMKocTh 1o

Bun yaeOHOM paboThI Bcero ceMecTpam
No4
1 2 3
Obwaa mpyooemkocmp oucuyunaunwt, 3E/ (dac) 2/ 72 2/ 72
H3 Hux uacoe npakmuueckoi no020moeKu 3) 5
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCIJIE:
nexuu (JI), (gac) 17 17
npakTudyeckue/cemunapckue  3ansatus - (I13),
(gac)
naboparopusie padbots (JIP), (dac) 17 17
KypcoBoii poekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 38 38
Buo npomescymounou ammecmayuu: 3ayet, | uddod.
mudd. 3ager, sx3amen (3auet, Audd. 3a4, Dx3.**) 3au. . 3as.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue AUCIUTUIMHbBI

4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIHUILTUHBI IO pa3/JesiaM U BUAAM 3aHITHIA.
Pazpgenbl, TeMbI TUCHUTIITUHBI U UX TPYJOEMKOCTh IIPUBEJCHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Pasznenpl, TeMbl JUCIIANIIINHBI Heximm | 113 (C3) JIP KII CPC
’ (qac) (gac) (qac) (dac) (gac)
Cemectp 4
Pasnen 1. [Ipumenenune MS Excel mist ananusa u 4 4 10
00pabOTKHU TaHHBIX
Paznen 2. [Ipumenenue MathCad ast ananuza u 5 5 10
00pabOTKHU TaHHBIX
Paznen 3. OCHOBBI POrpaMMUPOBAHUS HA SI3BIKE 7 7 9
Python
Pasgen 4. MaremaTHuecKue MOJIEH 4 4 9
AJIEKTPOIHEPTETHUECKUX OOHEKTOB
HUroro B cemectpe: 17 17 38
Htoro 17 0 17 0 38
[IpakTHyeckas  MOATOTOBKA  3aK/IOYaeTCs B HEMOCPEACTBEHHOM  BBIMTOJHEHHU

00y4aromyMUCs OTpENIeNIeHHBIX TPYIOBBIX (YHKIMH, CBS3aHHBIX C Oynaymied mpodeccuoHanbHOM

JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.

Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6Jmua 4 — CO,I[Cp)KaHI/IC PpasacyioB U TCM JICKHMOHHOI'O ITUKJIA

Howmep paznena

HazBanwue u COACPIKAHUC pa3aCIIOB U TEM JICKIIMOHHBIX 3aHATHMI




[Tpumenenne MS Excel mist ananmza n o0pabOTKH TaHHBIX.
[Tpumenenne MS EXCEL nis 06paboTKu TaHHBIX TEXHOJIOTHYECKOTO
nponecca. opmyisl U PyHKIUH, TO3BOJSAIOIINE 00pabaThIBaTh
MacCUBBI JaHHBbIX. Mozeb TapHOW perpeccuu

[Ipumenenne MS Excel pist ananmza u o0pabOTKH TaHHBIX.
IIpumenenne MS EXCEL nuist pemienus 3a1a4 ONTUMHU3ALUH.
KommnbrorepHas monens 3agaun. Lleneas ¢pyakuus. OrpaHudeHHs.
Pexxum nowncka pemenus

ITpumeneune MathCad s ananu3za u 06pabOTKH 1aHHBIX. PaboTa co
Cpezioi BU3yalln3alliu pe3y/IbTaToB MoaenupoBanus nmaker MathCad.

Pemenne ypaBHenuii, cucrem ypasuenuii Polyroots, Given-Find

OcHOBBI ITporpaMMHUpoOBaHus Ha si3bike Python. Tumbl nanHbIX
Onepauuu ¢ ganHbME. [lepemenHblie, cTaHAapTHBIN BBOJI/BBIBO/I.
Jlornueckue onepannu, onepalui CpaBHEHHUs. Y CIIOBHBIA ONIEPATOP.

OcHOBBI TporpammupoBanst Ha si3bike Python. Lk for. ®yukims
range. [{uxi while. Onepatopst break, continue, else. BioxxeHHBIC
IMKJIBL.

OcHOBBI ITporpaMMHupOBaHus Ha si3bike Python. @ynkium 6e3
napaMeTpoB. ApryMeHThI U mapameTpsl pyHkuuu. JIokansHbIe U
riodanpHbIe IepeMeHHbIe. MHCTpyKIws return. @yHKIuu ¢ BO3BPaTOM
OJIHOTO M HECKOJIbKUX 3HaueHui. Pabota ¢ 6ubaunorekoit NumPy.

MatemaTiudecKkrue MOJICIH JJICKTPOIHEPTETUIECKIX 00 BEKTOB.
Bosmoxnoctu SimInTech. Muatepdeiic nporpammsl. SA3b1k
pOrpaMMHUPOBaHUS B cpesie. KoMmmbroTepHOE MOIeTHpOBAaHUE
TEXHUYECKUX CUCTEM aBTOMATHUYECKOTO YIPABICHUS.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh ITPUBEICHBI B TAOIHUIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 Hux No
No | Tewmsl npaktuueckux | Popmbl mpakTuueckux | TpyaoeMKoOCTb, | MPAaKTHYECKOM | pazniena
/1 3aHSATUN 3aHSTUN (dac) MOJATOTOBKH, | TUCITHIT
(gac) JIMHBI
Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO
Bcero
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
W3 Hux No
No TpynoemMKOCTh, | MPAKTHYECKOW | pasiesia
HaunmenoBanue nabopaTopHBIX padoT pyA - | TP pas
n/n (gac) MTOATOTOBKH, | JUCIIUI
(gac) JIUHBI
Cemectp 4




[Tpumeneune MS Excel ans ananusa u 2 1 1

00paboTKu AaHHBIX. Moeas mapHou

perpeccuun

[Mpumenenne MS Excel. KommnbrotepHas 2 1 1

MOJIEJIb 3371a9l PACKPOsI

Pemenue cucreMm ypaBHEHU akeT 2 1 2

MozemupoBanus MathCad.

OCHOBBI AITOPUTMHUBALTHT 2 1 3

Jloruueckue onepaium, orneparii CpaBHEHHUS. 1 1 3

Y cnoBHBIM oniepaTop

OCHOBBI IPOTPaMMHUPOBAHHUS HA SI3BIKE 2 1 3

Python Ilukiibl B mporpaMMHUpOBaHUHU

OCHOBBI IPOrPAMMUPOBAHUS HA A3BIKE 2 3

Python pabota co cnimckamu

SimInTech. KomnbrorepHoe MonenipoBanue 4 4
Bcero 17

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarouInxcs
Buiel caMocTosITeNbHOM pabOThI U €€ TPYJAOSMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabnuna 7 — Bunibel caMmocToaTenbHOM paboThl U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 4,
Bua camocrosiTenbHO# paboTh

qac qac
1 2 3
H3y4yeHne TeOpeTHUECKOro MaTepuana 20 20

nucuurnael (TO)

Kypcosoe npoektupoBanue (KII, KP)

Pacuetno-rpadpuueckue 3ananus (PI'3) 10 10

Beinonnenue pedepara (P)

IToaroroBka k TEKYIIEMY KOHTPOJIIO

ycneBaemoctu (TKVY) 4 4
Jowmamrnee 3ananue (J13)
KonTponbusie pabotsl 3a0uHnKOB (KP3)
[ToaroToBka K MpOMEKYTOUHOM aTTeCTallH 4 4
(TA)

Bceero: 38 38

5. Ilepeyens yueOHO-METOIUYECKOTO OOCCTICUCHMSI
JUISL CAaMOCTOSITENIbHON pabOThI 00YYArOIIMXCS IO TUCITUTUINHE (MOIYITIO)

Y4ueOHO-MeTOANYECKHE MaTePUAITbI ISl CAMOCTOSITEIFHON paboThl 00yJYarOIMMUXCsl yKa3aHbl B ILIL. /-
11.

6. IlepeueHp MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX W3JJAaHUN
[lepedyeHb MeYaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHHUH MPUBEIECH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AaHUIN



[Mudp/

URL aapec bubnnorpaduyeckas ccbuika

I'BozneBa B.A. ba3oBbie u npukiagabie HHGOpMaIIMOHHBIE TEXHOJIOTHU:
yuebnuk / B. A. I'Bo3aeBa. - Mocka: ®OPYM: UHDOPA-M, 2020. - 384 c.

007.5(075) - | Mudopmaruka. bazosslii kypc: yueoHoe nocodue/ C. B. CumonoBuY [u 1p.] ;
n74 pen. C. B. CumonoBwHu. - 2-¢ u3n. - CI16.: [IUTEP, 2009. - 640 c.

1. N3yyeHune BO3MOKHOCTEW KOMITBIOTEPHOTO MOJICIHPOBaHMS B cpene MS
EXCEL, MATHCAD u MATHLAB: yue6HO-MeTOoanueckoe nocobue / B.B.
bynaros, E.lIO. Bartaesa, E.C. KBac, B.Il. Ky3pmenko, A.B. Peicun - CII6:
OI'AOY BO Cankr-lIleTtepOyprckuii  rocygapCTBEHHBIM — YHUBEPCHTET
a’pokocmudeckoro npudopocrpoenus, 2020. - 28 c.

2. UadopmanmoHnHble TeXHOJOTUU: ydeOHOe mocooue / B.B. bynartos, U.B.
Enteimena, B.I1. Kyspmenko - CII6: ®I'AOY BO Cankr-IlerepOyprekuii
rOCyAapCTBEHHBIM YHUBEPCUTET adPOKOCMHYECKOTo mpudopoctpoenus, 2021.
-91c.

3. Pemenne unxenepusix 3amau B cpeae MATHCAD yuebHo-meroanyeckoe

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMAIIMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «IHTepHeT»

Ilepeuens JJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB HH(pOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «/HTepHeT», HeOOXOUMBIX ISl OCBOCHHS JAUCIUILINHBI IPUBEICH B
Tabimue 9.

Tabmuma 9 — IlepedyeHb AIIGKTPOHHBIX  00pa30BATENBHBIX PECYpcoB  HH(OPMAIMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTn « HTepHeT»

URL anpec HaumenoBanue
Hanucanue CKpunToB Ha https://github.com/
s3bike Python
Hamnucanue ckpunToB Ha https://habr.com/ru/all/
s3bike Python
Wurepuet-pecype https://pythonru.com/biblioteki/scipy-python
PythonRu
Cpena TMHAMHYECKOTO https://simintech.ru/
mojenupoBanus SiminTech
Onekrponnas obubmuoteka | https:/lib.guap.ru/jirbis2/index.php
I'VAII

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyeHp mporpaMMHOro OO€CHEUeHHUs, MCIOJIb3YeMOro IpU  OCYLIECTBICHHH
00pa30BaTeNILHOTO MpoIecca MO0 AUCLUIINHE.
[lepedyeHp UCONB3yeMOro MPOrpaMMHOr0 obecrieueHus npejacranieH B Tadbuuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne /1t HaunmenoBanue

1 MS Excel, murieH3noHHOE

2 Anaconda, https://reestr.digital.gov.ru/reestr/303729/?sphrase id=12525 40

3 SimInTech, muuen3uonnoe



https://reestr.digital.gov.ru/reestr/303729/?sphrase_id=1252540
https://reestr.digital.gov.ru/reestr/303729/?sphrase_id=1252540

8.2. Ilepeyenp MH(POPMAITMOHHO-CIIPABOYHBIX CHCTEM,HCIIONB3YEMbIX IMPH OCYIIECTBICHHH
00pa30BaTeNbHOTO Mpoliecca MO TUCIUILIIMHE
[lepedenpb uconb3yeMbIX HH()OPMAIIHOHHO-CIIPABOYHBIX CUCTEM IpecTaBieH B Tabiuue 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBsanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 0a3a
CocraB  MaTepUaIIbHO-TEXHWYECKOH  0a3bl,  HEOOXOAMMOW  JUIsI  OCYIIECTBICHHS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBIeH B Tabmuiel 2.

Ta6smmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HaumenoBanue coctaBHOI 4acTh Howmep ayautopuun
n/m MaTepHATbHO-TEXHUYECKOU 0a3bl (pu HEOOXOMMOCTH)
2 | MynsTuMenauitHas ICKIIMOHHAS aYIUTOPHUS 21-18
KomMmmbroTepHslii Ki1acce 31-04

10. OueHouHbIE cpeACTBa IS MPOBEACHUS TPOMEKYTOUHOM aTTecTaluu
10.1. CocTtaB  OIEHOYHBIX CPEACTBIJII  TPOBENEHHUS  MPOMEXKYTOYHOH  aTTeCTaIlH
oOyJaronuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTaIluU

Bun HpOMeH(YTOqHOﬁ aTTeCTaluu Hepequb OICHOYHLIX CPCACTB

JuddepeHmpoBaHHbIN 3a4ET Crircox BOIpOCOB;
Tectsr;

10.2. B xauecTBe KpUTEpUEB OLIEHKHU YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHHS) KOMIETEHIIHH
oOydaromuMucss TNpuMeHsieTcst S-0ampHas IIKajga OLEHKH C(OPMHUPOBAHHOCTH KOMIIETEHIIUMH,
KOoTOpas mpuBereHa B Tabmuue 14. B TeueHue cemectpa MoxkeT ucnoib3oBarbes 100-6amibHas
HIKaja MOJYJIBHO-PEUTUHIOBOM CHUCTEMBl YHHMBEPCUTETA, IIpaBUJIa HCIOJIB30BAaHUA KOTOPOH,
YCTAHOBJIEHBI COOTBETCTBYIOLIUM JOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AT
Tabnuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

XapaxreprucTuka chOpPMUPOBAHHBIX KOMIIETEHIINIA
5-0ayubHas mIKana P p (opmrpo

— oOyuaroiuiics T1y00KO ¥ BCECTOPOHHE YCBOUJI MPOTpaMMHBIN MaTepua,
— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEIHLHO M TPAMOTHO €0 M3J1araer;

— ONUPAsCh HAa 3HAHHUS OCHOBHOM M JOMOJHHUTENBHOH JUTEpaTyphl, TECHO
«OTJIMYHO» NPUBSA3BIBACT YCBOGHHBIE HAyuyHbIe TIIOJIOKEHUS C  IPAKTUYECKOMH
«3aYTEHO» NeSITeTTHHOCTHIO HAITPABIICHHS,

— yMeIJio 00OCHOBBIBAET U ApPTYMEHTUPYET BHIIBUTAEMbIC UM HJIEH,

— JIeTIaeT BBIBOJBI M 0000IICHHUS,

— cBOOOJIHO BJIJICET CUCTEMOM CIeUAIM3UPOBAHHBIX MOHITUH.

— o0yJaronuics TBEPIO YCBOWI MPOTPAMMHBIN MaTepHas, TPaMOTHO U IO
CYIIIECTBY M3JIaraeT ero, ONMUPasCh Ha 3HAHHSI OCHOBHOM JINTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

«XOPOIILIOY — YBSI3bIBAa€T YCBOEHHBIC 3HAHHMS C TPAKTHUYECKON AESITeNbHOCTHIO
«GaYTEHO» HaIPaBIICHUS;

— apryMEHTUPYET HayIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOABLI H 000OIIEHHUS;

— BJIaJICET CUCTEMOM CIeUaIN3uPOBAHHBIX TOHSITUH.

10




Or11eHKa KOMITETEHITUHN

5-0auibHas mKana

XapaktepucTuka chopMUPOBAHHBIX KOMIIETEHIUMA

— 00y4Jaromuiicss yCBOMJI TOJILKO OCHOBHOW IMPOrpaMMHBI MaTepHual, IO
CyLIECTBY H3JIaraeT €ro, ONUPasChb Ha 3HAaHUSA TOJIBKO OCHOBHOU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCOBITHIBAET 3aTPYJHEHUS B [PAKTUYECKOM NPUMEHEHUU 3HAHUM
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC ITOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIUATIU3UPOBAHHBIX OHSITUH.
— oOyyJaromuiicss HE YCBOWJ 3HAYUTEIBHOM YacTH MPOTPaMMHOTO
Marepuaa;
— JIONTyCKAaeT CYIIECTBEHHBIC OMMOKM M HETOYHOCTH IPH PACCMOTPEHHUH
«HEYIOBJIETBOPUTEIILHOY )
npo0JieM B KOHKPETHOM HaIlpaBJICHUU;
«HE 3aYTEHOY

— MCHBITBHIBACT TPYAHOCTH B MIPAKTUUECKOM NMPUMEHEHUH 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh HAyYHbIEC MTOJIOKEHUS;
— He QOpPMYJIHUPYET BHIBOAOB U 000OLIECHHIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocsl (3agaun) 115 2K3aMeHa

Ne mi/mm [Tepedyens BompocoB (3a1a4) 1S IK3aMeHa Koz
UHJIMKaTopa
Y4eOHbBIM [IJIAaHOM HE IPETyCMOTPEHO
Bonpocsr muist nudd. 3auera npencrabieHbl B Tadimie 16.
Tabmuna 16 — Bonpocs! aiist qudd. 3auera
Kong
Ne n/n [Tepeuens Bonpocos i Aud . 3auera
MHJIMKaTOpa

1. bBasoBsie bl qaHHBIX B Python.

2. Omneparnuu HaJl IEeJIbIMHU U BELIECTBEHHBIMU TUIIaMH. OCHOBHBIE
¢byskmu moayis math B Python.

3. [Tpuoputetsl onepatopoB B Python. Mi3MeHeHne npuopuTeToB. YK-2.3.2
CoxkpallleHHas 3a1uch ONepaTopoB

4. [{uKiIbl ¢ IpeayclOBHEM U C MOCTYCIOBUEM. BIOK-CXeMBl,
peaTM3yIoHe STH IUKITBL.

5. Onepatops! B Python: ycioBHbIe onepaTopsl, orepaTop IHKIa
for..in

6. CrpyKTypupoBaHHBIE  TUIBL. MaccuBbl  OJHOMEpHBIE U VK-2B.2
nBymepHble. Peanusanus B Python (cimcku, KopTexn). o

7. Peanuzanus MaTpuist

8. Crpoxku B Python. Onepanuu co cTpokamu.

9. TpeboBanus k opopmiienuto aokymentauuu (ECK/, ECII,
ECT) u TtpebGoBaHHMs K BBIMOJHEHUIO uepTekeid mpocteix | OIIK-1.3.1
00BEKTOB

10. Kakne MOHSATHS BXOIST B TOCTAHOBKY 33aJa4d ONTHMH3AIINH, OIK-1.V 1
4TO SIBJIICTCSI peLICHUEM 33Ja4il ONTHMU3ALUU? T

11




11. Kak cTpoutcs neneBas GpyHkuus?
12. KakoB ¢buznueckuii CMBICIT IIEPEMEHHBIX 3a1a4n
YHEProCHAOKCHHUS
13. KakoB  ¢usnueckuii  cmpicn  orpanmyenuii B 3amaum | OIIK-1.B.1
YHEProCHAOKCHHMS?
14. Yro comepxar TaOIMIBI BXOJHBIX U BBIXOJHBIX JTAHHBIX B
3a/1a4yu YHEProCcHAOKEHHUS?
15. Nudopmanmonnas 6€30macHOCTb TpeOOBAHUS 3aITUTHI
i qu’Op%‘aH“H OIK-2.3.1
. 0COOBI UACHTU(DUKAIMH TI0Tb30BATEIIS
OIIK-2.Y.1
17. Cnoco6sI muppoBanus nHGOPMAITUN
18. Pabora B cetu Internet
19. [MTaker monenupoBanust MathCad. Kak BcTaBUTh TEKCTOBYIO
001acTh [1IK-1.B.1
20. [MTaker monenuposanust MathCad. Kak BcraBuTh [K-3.V.1
MaTeMaTHYECKUue POPMYJIBI

[lepeuenr TeM JIsi KypCOBOTO IPOCKTHPOBAHUS/BBITIONHEHUS KYPCOBOW pabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTHUPOBAHUS/BBIMOIHEHUS

Ne n/mm .
KypCcOBOl pabOThI
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallMud B BHJE TECTHUPOBAHUSA

IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuua 18 — [IpumepHBbIii IepedeHb BOITPOCOB JJIsI TECTOB

Ne i/t

Kon

IIpumepHBIii IepeueHb BOIPOCOB ISl TECTOB
UHAMKATOpa

1 Kakue ocHOBHBIC BCTPOCHHBIC THUITBI JAHHBIX MTPEACTaBlieHbI B Python YK-2
CYILECTBYIOT ?

a) LieJIble YKCia, BEIECTBEHHBIE YK CIa, CTPOKH, CIIUCKH, KOPTEXKH,
CJIOBapH

0) Lenpie uyncia, NeUCTBUTENIbHBIC YUCIIA, 3HAYSHHS JIOTHYECKOTO THTIA,
3HAUEHUS CTPOKOBOI'O TUIIA

B) IIEJIbI€ YUCIIA, YMCTIa C MJIABAIOIIEH TOUYKOM, CTPOKH, TUTIBI JaHHBIX
npuHuMaroiue aubo False, muodo True

2 Kaxkue Omneparopst Python cymectByroT? YK-2
a) 6a30BbIE ONEPATOPHI

0) yIpaBJsIoOIINe ONEepaToOpPh
B) JIOTMYECKHE OTEPaTOPHI

r) 6aliTOBBIE OIIEPATOPHI

3 CormocraBbTe TEPMUHBI H OIIPECTICHUS YK-2
1. momyse math

2. LUKJ C MOCTYCIOBUEM

3. ycroBHbIH oneparop nukia for ... in

a. [{uxi while paGoTaeT mo NpuHIKITY «J10 T€X TMOP, MTOKa»




0. JlanHbIil MOTYNB 1aeT OOIMUPHBIN (PYHKITMOHAM JJIs1 IPOBEICHHMS
BBIYHCIICHHUH C BEIIECTBEHHBIMU YHCIIAMU (YUCIIAMU C TIIIABAOIIEH
TOYKOM)

B. [{ukn for B Python ucmonb3yercs, Kora KOJIMYECTBO UTEpALIUN
3aBHCHUT OT TOT'0, CKOJIbKO B YCIIOBHH 33JJaHO 3JICMEHTOB

Yro Takoe docstring?

1. To cTpoKa JIOKyMEHTAIIMU, KOTOPasi OMUCHIBAET, YTO JIEJIACT
GyHKIHS, METOJI, MOTyJb WK Kitacc Python

2. TOJNyYeHHUE JOKYMEHTAIUIO TI0 aTpHOyTaM 00bEKTa C IIOMOIIIBIO
atpubyta doc

3. IycToii orepaTop

YK-2

Uro Takoe 00bEKTHO-OPUEHTUPOBAHHOE MPOTrPAMMHUPOBAHKE, BBIOCPUTE
IPaBUJIbHBIN OTBET.

1. mepenava MepeMEHHOTO KOJIMYECTBA apI'YMEHTOB B (DYHKIIHUIO.

2. OCHOBHBIE IPUHLIUIBI 00BEKTHO-OPHEHTHPOBAHHOTO
POrpaMMHUPOBAHUS — HACIEAOBAHNE, HHKATICY/ISIUS, ITOJTMMOP(PU3M
3. KaXKJIpIi IIPOIIeCC UMEET CBOM COOCTBEHHBIM HAOOP pecypcoB,
BKJTI0Yasl IAMSITh, OTKPBITBIC (DailJibl, CETEBbIC COCTMHECHUS U IPYTUE
CUCTEMHBIE pecypc

YK-2

UYro takoe globals() u locals()?

1 SBJIAIOTCS ABYMS pa3IMYHBIMU THIIAMH JAHHBIX, KOTOPBIE
IPEOCTABIIAIOT HAOOP 3JICMEHTOB B ONPEICICHHOM MOPSIKE

2 cofieprKat CIIOBapH, KOTOPBIE XPaHSIT aTpHOYThl 00ObEKTa B BUJIEC Map
KJTFOY-3HAYCHHE

3 3T0 BCTpoeHHBIEe (yHKIMU B Python, KOTOpbIe BO3BpaIAlOT CIOBAPH
FJ'[O6aJ'II)HI>IX " JIOKAJIbHBIX IEPEMEHHBIX COOTBCTCTBCHHO.

OIIK-1

B Python Mosket i1 ObITh MHIEKC CIMCKA OTPUIATEIEHBIM?
1. [la, unzaekc cnucka MOKeT ObITh OTPULIATENbHBIM.
2. Her, ne moxert

OIlK-1

UTo 3HAYUT KOHCTPYKIIHS PasS?

1. Het, moTOMY 40 B MHOTOIIOTOYHBIX MPHJIOKEHUSIX HECKOIBKO
MIOTOKOB BBITIOJHSIOTCSI B paMKaX OJTHOTO MPOIIecca, UCTIOIb3ys 00IIme
pecypchl.

2. IpUHUMAET OOBEKT B BUJIC apTYMEHTa M BO3BpAIAET CITUCOK UMEH
BCEX aTprOyTOB U METOJIOB OOBEKTA.

3. B Python, pass siBnsiercs mycteiM oniepaTopoM. OH UCHOJIB3YETCS TaM,
IJle CHHTAaKCU4ECKU TpedyeTcs oneparop, HO HUKaKuX JAeHCTBHUMA
BBITTOJTHATH HE HYXHO.

OIlK-1

ComocTaBbTe TEPMHUHBI M OTIPE/ICTICHUS
1. 06eKTHO-OPUEHTHPOBAHHOTO IPOTPAMMHUPOBAHHUS
2. Atpubyr dict
3. Yrunura py_compile

OIlK-1
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a. mpoBepka (aiiyia Ha HaJTMYKMe CUHTAKCUYECKUX OIMOOK 0e3 ero
3amycka

0. OCHOBHBIE MPUHIIUITBI O0BEKTHO-OPUEHTUPOBAHHOTO
nporpammupoBanus (OOII), Takue kak HaclIeI0BaHKE, UHKATICYIISALUS U
noJIMMophu3M

B. XpaHUT aTpuOyTHl O0BEKTA B BUJC MApP KIIIOY-3HAYCHUE

10

KiroueBoe cioBo self.

Bri6epuTe npaBUIIbHBINA OTBET.

1. ums ¢aiina, KOTOPBI BB XOTHTE TPOBEPHUTH

2. UCTIOJIB3YeTCs sl 00palieHus K TeKylneMy 00beKTy Kiacca.
3. mpoBepka ¢aiina Ha CHHTAKCUYECKHUE OIIUOKU

OIIK-1

11

Kak MO>XHO HCIT0/I630BaTh JeKkopaTop B Python.

1. MOXeT OBITh TOBTOPHO MCIOJIB30BAH B APYTHX MPOTpaMMax.

2. JlekopaTopbl MOT'YT HCIIOJb30BaThCS JIJIs JOOABIICHHS JIOTHPOBAHHUS,
MIPOBEPKHU ayTCHTHU(PUKAIIMK, TAWMHUHTA BBITIOJIHCHHS M IPYTUX aCIIEKTOB
3. Jlyist u3BneYeHUs: ONpPE/ICICHHOM YaCcTH MOCJIEI0BATEIbHOCTH

OIIK-2

12

PaccraBbTe B opsiiKe MOSIBJICHUS CIIOCOOBI HACHTU(PUKALINH
I1OJIE30BaTEIIs.

1 UnenTudukamnms mo 6HOMETPUIECKUM XapaKTePUCTUKAM
2 Kom1uieKCHbIE CUCTEMBI UICHTU(PUKALIUH

3 Unentudukanus 1mo napoJsro

OIIK-2

13

CnocoOs1 mudpoBanus nHpopMauu
1. Cummerpuunoe
2. AcUMMETpUYHOE
3. JymnekcHoe

OIIK-2

14

VYcraHOBUTE COOTBETCTBHUE:

1. simplify

2. substitude

3.factor

4. expand

a) GYHKIIMS, BBITTOJIHSIONIAS OTIEPAILIUIO TI0ICTAHOBKH

0) GyHKINS, BBITOJIHSIOIIAS ONEPALUIO YIIPOCTUTDH BhIpaKEHUE
B) (YHKIIHS, BBITTOJHSIONIAS OTIEPAINIO Pa3BEPHYThH
(OTKpBIBa€T CKOOKH, MPUBOIUT MOJI0OHBIE)

) GyHKIIMS, BBITOJIHSIONIAS] ONEPALHIO PA3JI0KUTh HA MHOXKHUTEIN

OIIK-2

15

Yro B MathCAD omnpenensier cucremuas nepemernas ORIGIN?
1 HayanbHOE 3HAUEHUE UHIEKCOB MATPHUI]

2 KOJIMYECTBO 3HAKOB IOCJIE 3aIATON

3 TOYHOCTbH BBIYUCIICHUHN

OIIK-2
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16

Kakyro koncranty B MathCAD MoHO TiepeorpeeinTh?
le

2TOL

3n

OIIK-4

17

Yro o603Hauaer cuMBoi «%» B MathCAD?
1 pazmepHOCTH

2 omeparop

3 KOHCTaHTa

OIIK-4

18

Kak B MathCAD B TekCTOBYI0 001aCTh BCTABUTH BHIYHCIUTEILHYIO?
1 BemmonHUTH KOMaHy [IpaBka/TekcoBast 00JacTh

2 BBIMTOJHUTH KOMaHy BetaBka/TekcroBas 061acTh

Bremonaute komanay PenaktupoBats/TekcroBast 061acTh

OIIK-4

19

Kakoii TUII MPUCBOCHHMS ONIPEIEISIeT IEPEMEHHYIO B JTFO0OOM MECTe
nporpammbl B MathCAD?

1 I'mobanbHOE

2 JloxanbHOE

OIIK-4

20

BriOepute BapuaHT OTBETa C  TIOMOIIBIO KAKOTO 3HAKA CIICAYET
N00aBIIATh Pa3MEPHOCTH K 3HAYCHUSIM NMEHOBAHHBIX BEJIMYHH B B
MathCAD?

1 mpoben

2 BO3BE/ICHUE B CTCIICHb

3 yMHOXCHHE

OIIK-4

21

Bribepure npaBuibHbIe BapuanThl otBeTa. s nporpamvel MathCAD
AJIEMEHTaMU BEKTOpa MOTYT OBITh:

[Yucna

2 BolpaxkeHus

3 OyHKIMKN

[1K-1

22

MoryT 11 OBITh ITApaMETPhI YCIOBHBIX OTIEPATOPOB YCIOBHBIMH
BBIPAXKEHUAMU?

1 na

2 HeT

[K-1

23

CHUMBOJIbHBIEC BBIYMCIICHUS :
1 mpubamKxeHHbIE

2 TOYHEIC

3 ynCcaeHHBIC

[K-1

24

LleneBas pyHKLUSA 3TO:

1 BemiecTBeHHAas WJIH LEIOYMCICHHAS (QYHKIUS HECKOIBKHX
NEepEeMEHHBIX, MOJIeKaIIas ONTUMHU3ALMH (MUHUMHU3ALUU UITH
MaKCHUMH3AIIMN) B LEJSX PEIICHUS] HEKOTOPO
ONTUMU3AILMOHHOH 3a/1a41

2 (QyHKIUS, SKCTpEeMaTbHOE 3HAYCHHE KOTOPOIl NIIEeTCS Ha
JIOITyCTUMOM MHOXKECTBE B 33/1a4aX MaTeMaTHYeCKOro
IPOTPaMMHUPOBAHUS

3 (QyHKIUS, KOTOpasi CTPOUTHCS JJIsl TOCTHKEHUS 1esIei

[K-1

25

Cnioco0sI naeHTH(UKAITIH TOTH30BATENs?
1mo mapomto

210 OMOMETPUYECKUM XapaKTEPUCTUKAM
3KOMITJIEKCHBIE CUCTEMBI UACHTU(DUKAITIH

[K-1

26

Lenp napOpMaTH3auy 001IeCTBA 3aKIIOUALTCS B
1 cnpaBemuBOM pacrpeaeneHun Oiar
2 yIOBJIETBOPEHUHU JTYXOBHBIX NOTPEOHOCTEH YenoBeka

[1K-2

15




3 MakCHMaJIbHOM yJIOBJIETBOPEHUHU MH(OPMAITMOHHBIX TIOTPEOHOCTEH
3a CYET MOBCEMECTHOTO BHEIPEHHSI KOMITBIOTEPOB U CPEJICTB
KOMMYHHKAIHH

27 Jannbie 00 00beKTax , COOBITHSX, MPOIIECcCcax, ITO: I1K-2
1Coneprxanue 6a3 3HaAHUIA

2 HeoOpaboTaHHBIE COOOIIECHHMS, OTPAKAIOIINE OTIACIbHBIC (DAKTHI,
MIPOIIECCHI, COOBITHS

3 cOOOIIEeHHUSI, HAXOSIINECS B XPAaHUIHIIAX JTaHHBIX

28 Nudopmarnus 3to: [1K-2
1 mpenBapuTebHO 0OpPAOOTaHHEIC TAHHBIC, TOAHBIC JIJIS TIPUHSATHUS
YIPABJICHYECKUX PEIICHHUH

2 coobuenus, 3ahuKCUPOBAHHBIC HA MAITMHHBIX HOCUTEIISX

3 cooONIeHNs, HAXOISIINECS B XPaHWINIIAX TaHHBIX

29 | B xakoMm 3akoHE 0TOOpaxkaeTcsi 00beKTUBHOCTH Mpoliecca [1K-2
nH(popMaTH3auK o0IIecCTBa

1 3akoH yObIBaroImel JOXOIHOCTH

2 3aKkoH “He00X0IMMOro pazHooOpa3us’”
3 3aK0H MHUKJIMYECKOTO PA3BUTHS

30 C KaKoif 11ebI0 OCYIIECTBISAETCS] KoJupoBaHue nHbopManuu ? I1K-2
1 Cokpatierre TpyIoBBIX 3aTpat Ipu BBOIE HH(POpMAIHH

2 yIpouIeHUE BEIYUCIUTEIbHBIX ONepalnit

3 Ynpouerne npoueayp COpTUPOBKU TaHHBIX

4 'V nobcerBa mpoueayp oGopmiieHus yrpaBIeHYECKUX TOKYMEHTOB

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JIOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIIUX TOPSAOK M MPOLEAYpPY
NPOBEIECHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTecTaluy 00y4aroIuxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Metoauueckue yka3zaHUs [Js OOYYAIOMIUXCS 1O OCBOCHHMIO JIEKIIHOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHOoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MpOOJeM JUCHHMIUIMHBI, METOJO0B HAYYHOTO ITO3HAHWS, HOBEHIIIHMX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHs BBITIONHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (DyHKIMHU. JIEKIHsS pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUsA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTHHAMH.

[IragupyeMble Pe3YIbTATEI IIPH OCBOEHUH 00YYAIOIIMMHUCS JIEKIIMOHHOI0 MaTeEpPHaa;
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— TIONy4YeHUE COBPEMEHHBIX, IIE€JIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUW, YpPOBEHB
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOaBaATEIEM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIITICHHSL.

— MOsIBJICHUE HEOOXOIMMOr0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTEIILHON pabOThI;

— T[OJIyueHHE 3HAaHWKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMDKaNIINE TOJIbI,

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepuan (BBIACISTH TJIaBHBIC MBICTU U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepuajd MOXKET CONpPOBOXKAATHCSA JACMOHCTpAlMEH CIAiIoB
UCIIOJIb30BAaHUEM pa3/IaTOYHOTO MaTepuaja IMpH MPOBEICHUU KOPOTKUX JHCKYCCUH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK IO JTUCIUTUIHHE.

CTpyKTypa OPEeaoCTaBISHU JIEKIIMOHHOIO MaTEpUAIIA;
Pasmen 1. Ipumenenne MS Excel mmg ananmmza m 00paGoTKu

JIAHHBIX
Pasnen 2. Ilpumenenue MathCad s anamusza u o6pabOTKH

JTAHHBIX
Pasznen 3. OcHoBbI IporpaMmMupoBanus Ha a3bike Python
Pasgen 4. Marematuuyeckue MOAEIHU JIEKTPOIHEPTETUUECKUX O0OBEKTOB

11.2. Meroauueckue ykazaHusi sl OOYYaroIIUXCsS IO BBIIOJHEHUIO J1a00PaTOPHBIX
pabot B xo/ie BBINOIHEHUS J1a00OPaTOPHBIX pabOT 00yYarOLIMics JOKEH YyIiIyOuTh U 3aKPENUTh
3HaHUS, TPAKTUIECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOIMUKON M TEXHUKOW SKCIIEPUMEHTA
B COOTBETCTBUU C KBIM(UKALMOHHOM XapaKTepUCTUKOM oOywaromierocsi. Beinosnnenue
71a00paTOPHBIX PabOT COCTOUT U3 IKCHEPHUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-aHAIUTUYECKOM
4acTeil 1 KOHTPOJIBHBIX MEPOTIPUATHH.

BoinonHenue n1abopaToOpHbIX pabOT 00ydaroIMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUITAHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM pPelIeHUE CIEAYIONUX OCHOBHBIX 33/1a4 00y4aroLerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JTaHHOW JUCIUIUINHBI;

— 3aKpeIUIeHHE, Pa3BUTHE W JIETATM3aIlUs TEOPETHUYECKMX 3HAHWH, TOJTYYEHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpPMAIMH 110 N3y4aeMOH IUCIUIINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CaMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

— 3asjanue U TpeOOBaHUSA K POBEACHUIO Ja00PAaTOPHBIX PabOT

WNudopmannonnsle TexHonoruu: yuyebnoe nocobue / B.B. bynaros, 1.B. Earsliesa,
B.I1. Ky3pmenko - CI16: ®T'AOY BO Caukr-IlerepOyprckuii rocy1apcTBEHHbI YHUBEPCUTET
a’poKOCMHUYECcKOro npubdopocrpoenus, 2021.

CrpykTypa u dhopma oTyeTa o 1abopaTopHoii pabore
WNudopmannonnsie TexHonoruu: yuebnoe nocooue / B.B. bynaros, 1.B. Entslesa,
B.I1. Ky3bMmenko - CI16: ®T'AOY BO Cankr-IlerepOyprckuii rocy1apcTBEHHbI YHUBEPCUTET
a’poKOCMHUYECcKOro rnpubdopocrpoenus, 2021.

TpeboBanus Kk odhOpMIIEHHIO OTYETA 0 J1a00pPaTOPHOI paboTe
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WNudopmannonnsie TexHonoruu: yuebnoe nocooue / B.B. bynaros, 1.B. Entelesa,
B.I1. Ky3smenko - CI16: ®I'AOY BO Cankr-IlerepOyprckuii rocy1apcTBEHHBIH YHUBEPCUTET
a’pOKOCMHUYECKOro rpubdopocrpoenus, 2021.

11.3. Meroauueckue ykazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJ]aHUI0 U TP METOJIUYECKOM PYKOBOJICTBE IpENojaBareis, Ho 0e3 ero HermocpeACTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAsE padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEILHON paboThl, y oOydaromierocs Gpopmupyercs
nenecooOpa3Hoe IIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUA HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHC‘-II/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT IIOJYYUTh HABBIKH TIOBBINICHHS
MpoQEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckiMH ~ MaTepualilaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4e0OHO-METOJIMYECKUN MaTepHall 1o TUCIHUILIHHE;

— METOJUYECKUE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (Ui 00ydYarommxcst
10 32049HOM (hopMe 0OyUeHHS).

WNudopmannonnsie TexHonoruu: yuebnoe nocobue / B.B. bynaros, 1.B. Enteimiesa,
B.I1. Ky3bpmenko - CI16: ®I'AOY BO Cankr-IlerepOyprckuii rocyjapcTBEHHbIN YHUBEPCUTET
a’poKocMuueckoro npudopoctpoenus, 2021.

Crpykrypa u dpopma oTuera o abopaTopHoi padore
WNudopmannonnsie TexHonoruu: yueonoe nocooue / B.B. bynaros, 1.B. EnTeimesa,
B.I1. Ky3bmenko - CI16: ®I'AOY BO Cankr-IlerepOyprckuii rocyjapCTBEHHbII YHUBEPCUTET
a’pokocMuueckoro npudopoctpoenus, 2021.

TpeGoBanus k 0popMIEHHIO OTYETa O Ja00paTOPHOI pabore
WNudopmannonnsle TexHonoruu: yuebnoe nocooue / B.B. bynaros, 11.B. Entbiesa,
B.II. Ky3bmenko - CI16: ®I'AOY BO Cankrt-IlerepOyprekuii rocyaapcTBEHHbIM YHUBEPCUTET
a’pOKOCMHUYECKOro npubdopocrpoenus, 2021.

11.4. MeTtoauueckue yKazaHus [UIsI OOYYarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH MpeAycMaTpUBaeT KOHTPOIb KadyecTBa 3HAHUI
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEUYCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHTIINHEL

[IpoBeneHne TEKyMIEro KOHTPOJS YCIIEBAEMOCTH OCYIIECTBISCTCS C TIOMOIIBIO
1abopaTopHbIX paboT, MpHUBEACHHBIX B Tabmuie 6. OleHuBaHHE TEKYIEro KOHTPOJIS
YCIIEBaCMOCTH, OIICHHBACTCS II0 CHCTEME 3adeT/He 3adeT. [loJIOKHTENbHBIA pe3ysIbTar
TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH JAaeT CTYACHTY JOMOJHUTENbHBIN 0alul Mpu MPOBEISHUN
MIPOMEXKYTOUYHOM aTTeCTAllMH. Pe3ylbTaThl TEKYIIErOo KOHTPOJS MOTYT YYHTHIBATHCS MPH
MIPOBEJICHUH MPOMEKYTOYHON aTTeCTaIUH.

MeToaudeckue MaTepHalbl, ONPEACTSIONINE MPOLEAyphl OICHUBAHHS 3HAHMIA,
YMEHHA, HABBIKOB W / WM OIBITA JACSITEILHOCTH, XapaKTCPU3YIOMIUX ATAIbl (DOPMHPOBAHUS
KoMMeTeHInid, conepxkarcs B IlomoxeHusx «O TekylmeM KOHTPOJE YCIEeBAaeMOCTH U
MPOMEXKYTOUHOM aTTectanuu cryaeHToB ['YAII, oOydaromuxcst mo mporpamMmmaM BBICIIETO
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oOpazoBanus» U «O MOAYIBHO-PEUTHHTOBONM CHCTEME OLIEHKM KauyecTBa Y4eOHOW paboThI
ctyaeHToB B 'Y AID».

11.5. Meroauyeckue ykazaHus Ijisi OOYHarOIIMXCs MO MPOXO0KIACHUIO MPOMEXKYTOUHOM
aTTeCTallUU.

[Ipomexyrounass  arrectanus  OOydYaIOIMIMXCS  MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— auddepeHunpoBaHHbI 3auyeT — 3T0 (¢dopMa OLEHKU 3HAHUM, MOJyYEeHHBIX
00ydJaroumMcs Mpy U3y4eHUU AUCIUIUIMHBI, TIPU BBINOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HUCCIIEA0BATENbCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
«OTIUYHOY, «XOPOIIOY, «YAOBIECTBOPUTEIBHOY, KHEYIOBICTBOPUTEIHLHOY.

[IpomexyTouHass aTTecTalus OILIEHHBAETCS MO pe3yibTaTaM TEKYIIEro KOHTPOJIS
ycreBaeMOCTH. B citydae, eciu CTYJISHT MO YBaXUTEIBHON MPUYUHE HE BBHITIOIHIII TPEOOBaHUS
TEKYIIero KOHTPOJS, €My HpPEIOCTaBIsSeTCS BO3MOXXHOCTh CHaTh 3aJ0JDKEHHOCTH IO
npomyiieHHbIM TeMaMm. dopma poBeieHus MPOMEKYTOYHOM aTTeCTallud — MMCbMEHHAS.
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Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JUCIUIUIMHbI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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