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AHHOTaNINA

Huctumumna « MTH(bOopMaMOHHBIE TEXHOIOTUNY BXOJIUT B 00pa30BaTEIbHYIO IPOrpaMMy
BBICIIETO 00pa30BaHUs — MPOTPaMMy CHCIIHAIMTETA 10 HampaBiieHuto crenraibHoct 13.05.02
«CrnenuanbHble 3JEKTPOMEXAaHMUECKUE CHUCTEMBD) HAIPABIEHHOCTH «DJIEKTPOMEXaHUUECKUE
CHCTEMBI CTICITUAITBHBIX YCTPOUCTB U nM3aenuit». Jucuuminaa peanusyercs kadenpoit «Ne32»y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOIINX KOMIIETECHIIHA:

YK-2 «Cnoco0eH ynpaBisiTh IPOEKTOM Ha BCEX ATAIax €ro >KU3HEHHOTO UK

OIIK-1 «CmocobeH OCYIIeCTBIATh IMOUCK, OOpaOOTKy M aHamu3 WHPOpMAIUH U3
pa3IMYHbIX HCTOYHUKOB M TMPEACTaBIATH €€ B TpedyeMoMm QopmaTe ¢ HCHOJIb30BaHHUEM
UH(POPMALIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHID»

OIIK-2 «Criocoben cobmroaTh OCHOBHBIC TpeOOBaHMs HHGOPMAITMOHHONW O€301TaCHOCTH,
B TOM 4YHCJIEe TPEOOBAHUS 3aIIUTHI TOCYAAPCTBEHHON TaHBI»

OIIK-4 «Cnoco0eH UCIob30BaTh METOIBI aHANIN3a, MOACITUPOBAHUS U OLIEHKU KauecTBa
JNEHCTBYIOIMX M MPOEKTUPYEMBIX O0Opa3LOB 3JIEMEHTOB CIIELUATIbHBIX 3JIEKTPOMEXAHUYECKUX
CUCTEM»

[IK-1 «CnocoOHOCTh MPUHMMATh Y4acTHE B MPOEKTUPOBAHUU AIEKTPOTEXHUYECKUX U
ANEKTPOIHEPIeTUUECKUX  YCTPOMCTB, CHEUUATbHBIX  JJCKTPOMEXaHUYECKUX CHCTEM B
COOTBETCTBUU C TEXHUYECKUM 33JaHHEM U HOPMATHUBHO-TEXHUYECKOM JOKyMEHTalUei,
coOrofasi pa3IUYHbIE TEXHUYECKHE, YHEProd(H(PEeKTUBHBIE U IKOIOTUYECKUE TPEOOBAHNUS»

[IK-2 «CnocoOHOCTh y4acTBOBaTh B KOHCTPYMPOBAaHUM JJIEKTPOTEXHUYECKUX U
AIEKTPOIHEPTETUUECKUX YCTPOICTB, CIIEUATBHBIX SJICKTPOMEXaHUYECKUX CUCTEM

CopepxaHue IUCHMILUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBA3AHHBIX C IIOMCKOM,
KPUTHYECKUM aHAJIW30M M CHHTE30M HH(OpMAalUU, MOHUMAHHUEM MPHHIMUIIOB pPabOTHI
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTUM, MPUMEHEHHEM CHCTEMHOrO IOAX0Ja JUIs
pelIeHUs] IOCTaBIEHHBIX 3aJad, a TaKK€ HW3YYEHHEM BO3MOXKHOCTEH KOMIIBIOTEPHOTO
MoJenupoBaHus B cpene nporpammubix naketoB EXCEL, MATHCAD.

[IpenoaBanre TUCHMIUIMHBI TMpEAyCMaTpUBAeT cleAyroue (opMbl OpraHu3anuu
y4eOHOTr0 mporiecca: JeKIHH, JJabopaTopHble pabOThl, CAMOCTOSITEIbHAs paboTa 00yUaromerocs.
[TporpaMMoil AUCHUIUIMHBI MTPETYCMOTPEHBI CIEAYIOUINE Bl KOHTPOJIS: TEKYUIHMH KOHTPOJIb
yCIEeBaeMOCTH, IPOMEKYTOUHAs arTecTanus B popMe TMPPepeHInPOBAHHOTO 3a4ETa.

OOmiast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI cOocTaBiseT 4 3a4eTHbIX eAuHuIbl, 144
yaca.

SI3pIK 00y4EHUS 110 TUCIMITIIMHE «PYCCKUNY.



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUEHUS 10 JUCIUIUIMHE
1.1. Ilenu npenogaBaHus JUCHUTUIUHBI
[Tonyuenue cTyneHTaMH HEOOXOIWMBIX 3HAHWUW, YMEHHMH KM HAaBBIKOB B 00JacCTH
WH(OPMALIMOHHBIX TEXHOJIOTHHA JJIsi MX JAIBHEUIIEr0 MOCTOSHHOTO HWCIOJIB30BaHUS B IENISIX
MOMCKA, XpaHEHHs, OOpabOTKH, aHalIM3a W TPEACTABICHHS HHPOPMAIMH, a TaKKe
MOJICTTUPOBaHUST TPOPECCHOHATBHBIX 3a7ad KakK B Mepuoja oOydeHHWs, TaKk U B JajbHEHIIen

npohecCuoHaANBHOM NeSTEbHOCTH.
1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhIcIIero oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHp mIaHUPYEMBIX PE3yIbTATOB 00YUEHUS MO AUCHUILUINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.
B pesynbrare u3ydeHus AUCHUILIUHBI OOYYaIOUIUICS JODKEH 00JalaTh CIelyroIuMu
KOMIETCHIMSIMU WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

Tabymune 1.

Tabnuna 1 — [lepeueHb KOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna)

KOI[ 1 HAMMCHOBAHUC

KOI[ N HAMMCHOBAHUEC MHHUKATOpAa

KOMIICTCHITUH KOMIICTCHIINH JIOCTHIKEHUS] KOMITCTCHITUU
VYK-2.3.2 3natb uudpoBbie
WHCTPYMEHTHI, IPEHA3HAYCHHBIC TSI
YK-2 Cnocoben pa3paboTKu MPOEKTa/pelieHus 3a1a4u;
YHuBepcalbHbIC YIOPAaBISATH TPOSKTOM Ha | METOBI U TIPOTPAMMHBIC CPEJICTBA
KOMIIETEHITHH BCEX dTamax ero YOpaBIeHUS IPOEKTaMU

JKHN3HCHHOI'O IUKJIa

VK-2.B.2 BnaseTb HaBbIKaMU PELICHUS
npodecCHOHATBHBIX 33/Jay B YCIOBHIX
nudpoBu3almm ooIIeCTBa

O6menpodeccruoHanbHbIE

KOMIICTCHIIN U

OIIK-1 Cnocoben
OCYLIECTBIISATH MOUCK,
00paboTKy U aHAIINU3
uHpOpMaLnU U3
Pa3TUYHBIX UCTOYHUKOB
U TIPEJICTABIIATH €€ B
TpedyemoM (hopmare ¢
HCII0JIb30BaHNEM
WH(pOPMAITUOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHI

OIIK-1.3.1 3HaeT TpeboBaHuUA K
odopmiienuro nokymentanuu (ECK/,
ECITA, ECT/) u TpeboBanus k
BBITTOJIHEHUIO YePTEKEN MPOCTHIX
00BEKTOB

OIIK-1.Y.1 ymeer anropuTMHU3UpOBaTh
peleHue 3a7a4d U peaan3oBaTh
JITOPUTMBI C HCIIOJIb30BaHHEM
POTrPaMMHBIX CPEJICTB

OIIK-1.B.1 B1aneer HaBbIKaMH
PUMEHEHUS CPECTB MHPOPMALIMOHHBIX
TEXHOJIOTUH IS TOUCKa, XPaHEHHUS,
00paboTKH, aHaJIM3a U NPECTaBICHUS
uH(pOpMalU, B TOM YHCIIE C
UCTOJIb30BAHUEM TEXHOJIOTUI
MCKYCCTBEHHOTO MHTEJUIEKTA

O6menpodeccrnoHanbHbIE

KOMIICTCHIIN N

OIIK-2 Cnocoben
coOIr0aaTh OCHOBHBIE
TpeOOBaHUS
UH(POPMALIMOHHOM
0e30IacHOCTH, B TOM
qrclie TpeOOBAHUS
3aIUTHI
rOCyIapCTBEHHOU
TaHBI

OIIK-2.3.1 3HaeT NpuUHLIMIBI PaOOTHI
COBPEMEHHBIX HH(POPMAITMOHHBIX CETEH;
BUIbI HH(POPMAITMOHHBIX U
00pa3oBaTeNbHBIX TEXHOJIOTHH,
OCHOBHBIE TpeOOBaHUs
nH(pOpMaIMOHHOW 0€30MacHOCTH, B TOM
qucie TpeOOBaHUS 3aIIUTHI
roCy1apCTBEHHOM TaliHbBI

OIIK-2.Y.1 ymeeT NpUMEHSTH
COBpEMEHHbIE 00pa30BaTeNIbHbIE U
uH(OPMALMOHHbIE TEXHOJIOTHH JUIS




MOJIYUYCHHU S HOBBIX 3HAHUM

Oo6menpodeccnoHanbHbIC
KOMITETCHIHH

OIIK-4 Cnocoben
UCTIOJIb30BATh METO/IBI
aHalu3a,
MOJICTTUPOBAHUS U
OILICHKH KauyecTBa
JIEHCTBYIOIIUX U
MPOEKTUPYEMBIX
00pa3IoB 3JIEMEHTOB
CHEIHAIbHBIX
AIIEKTPOMEXAHMUECKUX
CUCTEM

OIIK-4.Y.2 ymeeT miaHupoBaTh MpoLecc
MOJICJIUPOBAHUS U BHIYUCIUTEIIBHOTO
AKCIIEPUMEHTA

[Tpodeccuonanpubie
KOMITETCHIINH

ITIK-1 CnocobHoCTh
[IPUHUMATh Y4aCTHE B
MIPOCKTUPOBAHUH
ANEKTPOTEXHUYECKUX U
AIIEKTPOIHEPIETUYECKUX
YCTPOWCTB,
CIeIHaTbHBIX
AIEKTPOMEXAHUUYECKHUX
CUCTEM B COOTBETCTBUU
C TEXHUYECKUM
3aJJaHUEM U
HOPMAaTHBHO-
TEXHUYECKON
JIOKyMEHTalUEeH,
co0ro/1ast pa3InyHbIe
TEXHUYECKHUE,
sHeprodhHeKTUBHBIE U
IKOJIOTHUECKHE
TpeOOBaHUS

IIK-1.B.1 BnageeT HaBBIKAMUA
MTOATOTOBKHU MPEAIPOSKTHON
JIOKYMEHTaIlUK Ha OCHOBE TUITOBBIX
TEXHUYCCKUX PEIICHUM

[TpodeccronanbHbIe
KOMIICTCHIIN U

ITIK-2 Croco6HOCTh
y4acTBOBaTh B
KOHCTPYHUPOBaHHUH
BHCKTPOTGXHI/ILIGCKI/IX nu
AIIEKTPOIHEPTETHUCCKUX
YCTPOWCTB,
CIIEHAaIbHBIX
DIIEKTPOMEXaHUUECKUX
CHCTEM

[1K-2.3.2 ucnonb3yeT METO1bI
pa3pabOTKH OPUTHHATIBHBIX aITOPUTMOB
Y IIPOTPaMMHBIX PEIICHUH C
WCIIOJIh30BAaHUEM COBPEMEHHBIX
TEXHOJIOTUH

2. Mecro nucuumianHsl B ctpyktype OI1

JucnurninuHa MOKeT 0a3upoBaThCs HAa 3HAHUSX, paHee MPHOOPETEHHBIX 00YIAIOITUMUCS
MIPU U3YUYEHUH CIIETYIOLUIUX TUCIUILIINH:
- «Mudopmarukay,

- «Marematnka. AHATUTHYSCKAs TCOMETPHUS M JTUHCHHAS anreGDa»,

- «KMaremaTnka. MareMaTHuyeCK1il aHAJIN3Y.

3HaHI/I$I, MOJIYUCHHBIC IMPU U3YYCHHUU MaTCpuajia IIaHHOfI JUCHUIIIINHBI, UMCIKOT KaK
CaMOCTOSITENIbHOE 3HAYCHUE, TAaK U MOTYT UCIIOJIh30BATHCS TIPU U3YUCHUH IPYTHX TUCIHILINH:
- «[IupoBbie cucTeMsl ynpaBaeHUsD,
- «OcHOBBI HH(OPMAIIMOHHON 0€301TaCHOCTI.




3. O0BeM U TPyA0EMKOCTh TUCIUILIUHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 CeMeCTpaM) IpeACTaBICHbI B

Tabnuiie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCLUILIUHBI

TpynoeMKocTh 1o
Bun yueGHol paboTh Bcero cemMecTpaM
Ne4
1 2 3
Oowan mpyooemkocmep OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
H3 Hux uacoe npakmuueckol no020moeKu 5 B
AyoumopHnuie 3anamus, BCETO vac. 34 34
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktudyeckue/cemunapckue 3anarus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (dac) 110 110
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amed (3auer, Judd. 3au, M. Hudd. 3ad.
k3. %) 3au.

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI10€MKOCTH JTUCHUTUTMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuma 3 — Pa3nensl, TeMbI TUCIUIUIAHB, UX TPYJIOEMKOCTh

Pa3ILGJ'IBI TEMBI AU CHUITITUHBI HeKHHH I13 (C3) P KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 4
Pasnen 1. [Ipumenenue MS Excel qis ananusa u 4 4 97
00pabOTKH JaHHBIX
Paznen 2. [Tpumenenne MathCad st ananmu3za u 9 9 28
00pabOTKH JaHHBIX
Paznen 3. OcHOBBI MpOrpaMMHUPOBAHUS HA S3BIKE 7 F 97
Python
Pasgen 4. MaremaTuuecKue MOJIETH 4 4 28
AJIEKTPOIHEPTETHIECKUX OOHEKTOB
HUroro B cemectpe: 17 17 110
Hroro 17 0 17 0 110
[IpakTudeckass MOATOTOBKA 3aKIIOYaeTcss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
OOyJalOIMUMHUCSA  ONpPEACICHHBIX  TPYIOBBIX  (YHKIOMH,  CBS3aHHBIX ¢ Oy;ymiei

npodecCHOHATIBLHOMN 1S TETbHOCTHIO.

4.2. CopaepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSITHIM.
Copep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIC 4.




Tabmumna 4 — ConepkaHue pa3AesioB U TEM JCKIIMOHHOTO IIUKJIa

Howmep paznena

Ha3zBanue u conepxanue pa3aenoB U TEM JEKIIMOHHBIX 3aHATHN

[Tpumenenne MS Excel ans ananuza u 00pabOTKK JaHHBIX.
[Tpumenenne MS EXCEL niist 00paboTKu TaHHBIX TEXHOJIOTHYECKOTO
nporecca. DopMyiibl v pyHKIMH, TTO3BOJISIONINE 00padaTHIBATh
MaCCHBBI IJaHHBIX. MOJIeNTh TAPHOH perpeccuu

[Ipumenenne MS Excel s ananusa u 00pabOTKU JaHHBIX.
[Tpumenenne MS EXCEL s pemienus 3aa4 onTUMHUA3AILUH.
Kommnsrorepnas monens 3agauun. Llenesas pynkuus. OrpanHudeHus.
Pexxum nowcka pemeHus

IMpumenenne MathCad miis ananusa u 06pabOTKH TaHHBIX. PaboTa co
Cpeoii BU3yalln3aliu pe3yabTaToB MoaeinpoBanus naker MathCad.

Pemenue ypaBuenuii, cucrem ypasuenuii Polyroots, Given-Find

OcHoBbI IporpamMmmupoBanus Ha si3bike Python. Tumnbr nanabIx
Omnepanuu ¢ nanHbIMU. [IlepeMeHHbIe, CTaHIAPTHBIA BBOJI/BBIBO/.
Jlornueckue onepanuu, onepaluy CpaBHEHUs. Y CIOBHBIN OIepaTop.

OcHoBBI IporpammupoBaHus Ha si3sike Python. Luxi for. yukims
range. [luxs while. Oneparopsr break, continue, else. BiosxeHHble
ITUKJTBIL.

OcHoBbI IporpaMmMupoBanus Ha si3bike Python. @yukiuu 6e3
napameTpoB. ApryMeHTsl ¥ napaMeTpsl GyHKIUH. JIoKanbHbIe U
riio0anpHble IepeMeHHble. HCTpykius return. @yHKIuu ¢ BO3BpaToM
OJTHOT'O ¥ HECKOJIKUX 3HaueHHu. Pabota ¢ Oubanorexoit NumPy.

MareMaTHueCKUE MOJIENIH HIIEKTPOIHEPTETHUECKUX OOBEKTOB.
Bosmoxnoctu SimInTech. Mnatepdetic nporpammsl. SA3bik
IIPOrpaMMHUpPOBaHHUs B cpesie. KomnbroTepHOE MOIEIMPOBAaHUE
TEXHUUYECKUX CHCTEM aBTOMAaTUYECKOIO YIIPaBJICHUSI.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHs U UX TPYJI0EMKOCTb

N3 Hux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPaKTHYECKOH |pa3merna
/1 3aHATUN 3aHATUN (gac) MOJTOTOBKH, | IHACIUT

(dac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero \ \ \

4.4. JlaGopaTopHbIE 3aHATHS
Tembl 1aOOPaTOPHBIX 3aHATHA U UX TPYJOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.




Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanue 1abopaTopHBIX padoOT TPYAOGMKOCTS, | MPAKTHUECKOI | pasjeia
/i (gac) IIOATOTOBKH, | JUCLIUIL
(gac) JIUHBI
Cemectp 4
[Tpumenenne MS Excel s ananuza u 2 1 1
00paboTKu gaHHBIX. MoJeb TapHOH
perpeccuu
[Mpumenenne MS Excel. KommnbrotepHas 2 1 1
MOJIeJIb 3371a4l PacKposi
Pemenue cucrem ypaBHEHHI akeT 2 1 2
moenupoBanusi MathCad.
OCHOBBI AJITOPUTMHU3ALUI 2 1 3
Jlornueckue onepanuu, ornepanuu CpaBHEHHS. 1 1 3
YcnoBHbI oniepaTop
OCHOBBI IPOrPAMMUPOBAHUS HA A3BIKE 2 1 3
Python [{ukibl B mporpaMmMupoBaHUT
OCHOBBI IPOrPAMMUPOBAHUS HA A3BIKE 2 3
Python pabota co ciuckamu
SimInTech. KommsiotepHoe MoeupoBaHue 4 4
Bcero: 17

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.

4.5. KypcoBoe nmpoeKkTHpoBaHKEe/ BHITOTHEHUE KypCOBOU pabOTHI
VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Tabnuna 7 — Buabl caMmocToATebHOM paboThl M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 4,
Bun camocrositensHOM paboThI
qac qac
1 2 3
W3yueHne TeopeTuyecKoro Marepuasia
46 46
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3) 22 22
Boinonnenue pedepara (P)
[ToaroToBka K TEKyuemMy KOHTPOJIIO 16 16
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KonTtposbabIe paboThl 3a09HnKOB (KP3)
IToaroroBka K MpOMEXyTOYHOMU 26 26
arrectaruu (I1A)
Bceero: | 110 110




5. [lepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIMUXCS 110 TUCIMILIHMHE (MOJIYIIIO)
Y4eOHO-METOINYEeCKAE MaTepHAIbl ISl CAMOCTOSTEILHONW PadOThl OOYYAIOMIMXCSl yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHpb Me4aTHBIX U IIEKTPOHHBIX yUCOHBIX U3AaHUH

Tudp/

bubmuorpaduyeckas ccbuika
URL anpec pad

I'BozneBa B.A. ba3oBbie u npukiagasie HHOOPMAIIMOHHBIE TEXHOJIOTUH:
yueOnuk / B. A. I'BozneBa. - MockBa: ®OPYM: UH®PA-M, 2020. - 384 c.

007.5(075) - | Mudopmaruka. ba3osslii kypc: yaedbHnoe mocodbue/ C. B. CumonoBu4 [u 1p.] ;
n74 pen. C. B. CumonoBwuu. - 2-¢ u3. - CI16.: [IMTEP, 2009. - 640 c.

1. V3ydyeHne BO3MOXKHOCTEH KOMIIBIOTEPHOTO MOJAEIUPOBaHUSI B cpene MS
EXCEL, MATHCAD u MATHLAB: yue6no-meTonudeckoe nocodue / B.B.
bynaros, E.lIO. Baraesa, E.C. Ksac, B.Il. Ky3smenko, A.B. Peicun - CII6:
OI'AOY BO Cankr-lletepOyprckuii  rocyJapCTBEHHBIH — YHHUBEPCHUTET
a’pokocmugeckoro npudopocrpoerus, 2020. - 28 c.

2. Nudopmanmonnsie TexHojoruu: ydyeOnoe nocodue / B.B. Bymnaros, 1.B.
Enteimmena, B.II. Ky3spmenko - CII6: ®I'AOY BO Cankr-IlerepOyprekuii

rOCYIapCTBEHHBI YHUBEPCHTET adpoKocMudeckoro npubdopoctpoerusi, 2021.
-91c.

3. Pemenne umxenepHsix 3amau B cpene MATHCAD yueGHO-MeToImueckoe

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHHUKAIIMOHHOH ceTn «HTepHeT»

Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAalIMOHHON ceTu «VHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS JUCLUIUINHBI
npuBesieH B Tabmuie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTh «HTEpHET»

URL anpec HanmenoBanue
Hanucanue CKpunToB Ha https://github.com/
s3pike Python
Hammcanwne ckpuntoB Ha https://habr.com/ru/all/
a3bike Python
WutepHeT-pecype https://pythonru.com/biblioteki/scipy-python
PythonRu
Cpena TMHAMHYECKOTO https://simintech.ru/
moenupoBanus SiminTech
Onekrponnas obubmuoteka | https:/lib.guap.ru/jirbis2/index.php
I'VAII

8. Ilepeuenb HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOrO OOECIEUEHHUs, KCIOIb3YeMOr0 TPHU OCYIIECTBICHUHI
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIUHE.
[TepedyeHs ucmoyb3yemMoro mporpaMMHOT0 o0ecriedeHus mpeacTasieH B Tabmuie 10.
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Tabmuna 10— [lepeuens nporpaMMHOro obecredeHus

Ne i/t Haumenosanue

1 MS Excel, muuien3noHHoe

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

3 SiminTech, nuuensnonnoe

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBbIX npu
OCYIIECTBICHIH 00pa30BaTEIFHOTO MpoIiecca Mo AUCIUIIITHHE

[lepeyeHp WCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKast O0a3a
CoctaB MaTepHaTbHO-TEXHWYECKOH 0a3bl, HEOOXOAUMOW I  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILINHE, TPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepHUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH)
2 | MynbTuMennitHas IEKIMOHHAS ay T TOPHS 21-18
KomnbroTepnslii kiace 32 kadeapsl 31-04

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHOW AaTTeCTalluu
00yJaromuXcsl 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl MPOBEACHUSI MPOMEKYTOYHON aTTecTalluu

Bua npomMeXKyTOYHOM aTTecTauu [TepedeHb OIIEHOYHBIX CPEJICTB

JuddepeHpoBaHHbIN 3a4ET Crnncox BOIpoCoB;
TecTsl

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMM 00yJarouMucs MpUMeHseTcs S5-0ajulbHasi IIKajla OLEHKH C(hOpMHpPOBAHHOCTU
KOMIIETEHIIN, KoTopas puBejeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKaja ~ MOXIYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BAaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIETSHIIUI

Or11eHKa KOMITETEHITUHN

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

5-0auibHas mKana
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https://reestr.digital.gov.ru/reestr/303729/?sphrase_id=1252540
https://reestr.digital.gov.ru/reestr/303729/?sphrase_id=1252540

Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— oOyuaromuiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEJIOBATEIBLHO U TPAMOTHO €TI0 U3J1aracr;

— ONHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATypHI,

«OTJIMIHOY J
GATICHOY TECHO MPHUBSA3BIBAET YCBOCHHBIE HAYUHbIC MOJIOKEHUS C MPAKTUYECKOM
JIeATEeITLHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— cBOOOJHO BJIaJICCT CHCTEMON CIICIMAIM3HPOBAHHBIX IOHITHH.
— oOyyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JUTEPATyPHI;
«XODOLLIOY» — HE J0IYCKaeT CYyUIECTBEHHbIX HETOUYHOCTEH;
P — YBS3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JI€ATEIbHOCTHIO
«3aYTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET HAYUYHBIE MMOJIOKEHHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BJIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX OHSITHH.
— o0yuyaroluiicss YCBOMWJI TOJBbKO OCHOBHOW IpPOrpaMMHBIN Marepual,
M0 CYILIECTBY H3JaraeT €ro, ONHMpPasCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPBHI;
— JIOIYCKaeT HeCYIECTBEHHbIEC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIBHO» o
— UCTIBITBIBACT 3aTPYyJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUMA
«3aYTEHO)
HaIlpaBJICHUS;
— cl1abo apryMeHTHPYET HayuHbIE MMOJI0KECHHUS,
— 3aTpyaHseTCs B OPMYITUPOBAHUHU BBIBOJIOB M 000OIIIECHUI;
— YaCTHUYHO BJIaJCET CUCTEMOM CIeIMAIM3UPOBAHHBIX HOHSITHH.
— oOyyJaronuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHBbIE  OIMMOKA W  HETOYHOCTH  MPHU
«HEYJOBJICTBOPUTEIILHO
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAINPaBIICHUH;
«HE 3a4TEHO»

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJOKEHUS;
— He GOpMYJIHPYET BBIBOJIOB M 0000IIICHUM.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTepPHAIIbI.
Bomnpocsr (3amaun) nmst sKk3aMmeHa mpeacTaBiieHsl B Taobmmie 15.

Tab6muia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Neo /it [Tepedyens BonmpocoB (3a1av) 1S IK3aMeHa Kon
WHIUKATOpa
Y4eOHBIM MJIaHOM HE PEIYCMOTPEHO
Bompocsr mist nudd. 3auera npeacrapneHsl B Tadbnuie 16.
Tabmuma 16 — Bonpocs! ais qudd. 3auera
Ne i/t [Tepeuens BompocoB aiis qudd. 3agera Koz
WHIUKATOP
a
1. basoBrie Tumbl anHbx B Python.
2. Omnepanuu Haj IENIBIME U BeIIeCTBEHHBIMU THTIaMH. OCHOBHBIE
dbynkuun Mmoayns math B Python.
3. [Tpuoputetsl onepatopoB B Python. Mi3mMeHeHne npuopuTeTOB. VK-2.3.2
CokpallleHHas 3a1uch OnepaTopoB
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[{ukel ¢ OpeaycIoBHEM U C MOCTYCIOBHUEM. BIIOK-cxewmbl,
peaIM3YIOLIME 3TU UKJIBL.

MaTemMaTHueckue Gopmyabl

S. Omnepatops! B Python: ycroBHbIe onepaTtopsl, orepaTop IHKIa
for..in
6. CrpykTypupoBaHHblE  THUIBL. MaccuBbl  OJHOMEpHBIE U VK-2B.2
nBymMmepHsble. Peanuzanus B Python (cimcku, KopTexn). o
7. Peanm3zanus MaTpuusl
8. Crpoku B Python. Oneparyu co cTpokamu.
9. TpeboBanus k opopmienuto nokymentanuu (ECKJI, ECII/,
ECTJ) u TpeboBaHUsl K BBIIIOJHEHUIO YEPTEKEN TPOCTHIX OIIK-1.3.1
00BEKTOB
10. Kakne moHsATHS BXOAAT B MOCTAaHOBKY 3a/1a4d ONTUMH3AIHH, OIK-1.Y 1
YTO SIBJISIETCS] PELICHUEM 3aa4i ONTUMHU3AIIHU? U
11. Kak crpourcs nenesas GpyHkuus?
p H by OITK-1.B.1
12. KakoB (U3UYECKHA  CMBICT TMIEPEMEHHBIX 3a1a4d
HHEProcHa0KEeHUsI
13. KakoB (bU3MYECKHid  CMBICIT OTPAaHUYCHUN B 3a1a4n
SHEprocHadXeHus ?
14. Yro comepxar TaONMIBI BXOJHBIX M BBIXOJHBIX JAaHHBIX B
3aJ]auu 3HEeprocHadkeHus?
15. WNudopmannonnas 6€30macHOCTh TPeOOBAHUS 3aLIUTHI
uHpOpMaIUU
opmalt OIIK-
2.3.1
OIIK-2.VY.1
16. Crioco6b! uaeHTHUhUKAIIIMH TTOTH30BATENS
17. CrniocoOb! m¢ppoBanus HHPOPMALIUU
18. Pa6ora B cetu Internet
19. [Maker monenupoBanus MathCad. Kak BCTaBUTH TEKCTOBYIO
obJacTb [IK-1.B.1
IK-3.Y.1
20. [MTaket monenuposanust MathCad. Kak BcraButh

[lepeuenr TeM nans KypCOBOTO TMPOCKTUPOBAHUS/BBITIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepederp TeM Uit KYPCOBOTO MPOSKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOThI

[IpumepHBIii TepedeHb TeM ISl KypCOBOTO MPOEKTHUPOBAHUS/BBITTOIHEHUS

Ne n/m .
KypcoBOH paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel 1 mpoBeneHHs MPOMEXYTOUHOM aTTecTallud B BHJIE TECTHPOBAHUS

MpeACTaBICHBI B Tabmwmie 18.

Ta6mmia 18 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Ne i/t

[IpumepHBIil IEpedeHb BOMPOCOB 7151 TECTOB

Kon

WHIUKATOpa
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Kakue ocHOBHbBIC BCTPOSHHBIE THITBI JJAHHBIX TpeIcTaBieHbl B Python
CYIIIECTBYIOT?

a) LeJIbIe YHCTIa, BEIECTBEHHBIC YHCIIA, CTPOKH, CITIUCKH, KOPTEXKH,
CJIOBapu

0) LeJbIe Ynca, IeHCTBUTCIIbHBIC YMCIIa, 3HAYCHHMS JIOTHYESCKOr0 THIIA,
3HAYEHHS CTPOKOBOI'O THIIA

B) LIEJIbIC YUCIIA, YMCIA C MJIABAIOIIEH TOYKOM, CTPOKH, TUIIBI JaHHBIX
npuHUMaroue 1uoo False, 1u6o True

YK-2

Kakue Oneparopsl Python cymiectByroT?
a) 6a30BbIe OMEPATOPHI

0) yIpaBJIsIonre onepaTopbl

B) JIOTUUECKUE ONEPATOPHI

r) 6aliTOBBIC OITepaTOPhI

YK-2

CorocTaBbTe TEPMUHBI M OITPEIETCHHUS
1. Moy math

2. LHKI C OCTYCIOBUEM

3. ycioBHbIH omnepatop 1ukia for ... in

a. Luka while paGoTaeT 1o mpuHIHMITY «I0 TEX MOp, MTOKa»

0. JlanHbIN MOJYJIb 1aeT OOIIMPHBIN (PYHKIMOHAN JJIs IPOBEICHUS
BBIUMCIICHUH C BEIIECTBEHHBIMH YHCIaMHU (YMCIIaMU C TUTaBaIOIIeH
TOYKOM)

B. [{ukn for B Python ucnons3yercs, korna KoIMyecTBO UTEpALUM
3aBUCHUT OT TOT'0, CKOJIKO B YCIIOBHH 33JJaHO 3JIEMEHTOB

YK-2

Yro takoe docstring?

1. TO cTpoKa JOKyMEHTAIMH, KOTOPAsi OMUCHIBAET, UTO JIEIAET
(GyHKIMSI, METOI, MOIYJb Wik Kiace Python

2. TIONydYeHHUE TOKYMEHTAIHUIO 10 aTpUOyTaM 00BEKTa C TIOMOIIHIO
atpubyTta doc

3. TmycTo¥ ormeparop

YK-2

Yro Takoe 0ObEKTHO-OPUEHTHUPOBAHHOE MPOrPAaMMUPOBAHKE, BbIOEPUTE
IIPaBUJIbHBIN OTBET.

1. mepenaya mepeMEeHHOrO KOJIMYECTBA apIyMEHTOB B (DYHKIIHUIO.

2. OCHOBHBIE ITPUHIIUIIBI 00BEKTHO-OPHEHTHPOBAHHOTO
pOTrpaMMHUPOBaHUS — HACJIEI0OBAHNE, NHKATICYJIISAIMS, TOTUMOP(U3M
3. KaKJIbII TTPOIIECC MMEET CBOM COOCTBEHHBIN HA0Op PeCypcoB,
BKJTI0Yasl aMsITh, OTKPBITBIE (hailsibl, CETEBbIC COCTUHEHUS U IPYTHE
CHCTEMHBIE pecypc

YK-2

Uro Takoe globals() u locals()?

OIIK-1
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1 sBnsArOTCS ABYMS pa3IMUHBIMU TUIIAMU JTAHHBIX, KOTOPHIE
IPEJOCTABIIAIOT HA0OP 3JIEMEHTOB B ONPEAEICHHOM MOPSIKE

2 coJiepKar ClIoBapH, KOTOPBIE XPaHAT aTpUOYTHl 00bEKTa B BUJIE TTap
KJIFOY-3HAYEeHUE

3 310 BcTpoeHHbIe pyHKIMU B Python, KOTOpBIE BO3BpAIAIOT CIOBAPH
1J100aJIbHBIX U JIOKAJIBHBIX IEPEMEHHBIX COOTBETCTBEHHO.

B Python MoskeT i1 ObITh HHIEKC CIIMCKA OTPUIIATEILHBIM?
1. Jla, uHJ€KC CIMCKa MOXKET ObITh OTPULIATEIBHBIM.
2. Hert, ne moxer

OIIK-1

UTo 3HAYUT KOHCTPYKIHs Pass?

1. Het, moTroMy 90 B MHOTOIIOTOYHBIX MPHII0KEHUSIX HECKOIBKO
IIOTOKOB BBITMOJIHSIOTCS B paMKax OJIHOTO TPOLEcca, NCTIONb3Ysl 00mme
pecypchl.

2. IpUHUMAET 0OBEKT B BUJIC apIYMEHTA U BO3BPAIIAET CIIMCOK UMEH
BCEX aTpuOyTOB H METOJIOB OOBEKTA.

3. B Python, pass siBnsiercs mycTeiM onepaTopoM. OH UCHOJIB3YETCS TaM,
IJIe CHHTaKCUYECKH TpeOyeTcsl onepaTrop, HO HUKaKUX JIeHCTBUI
BBITIOJIHATD HE HY’KHO.

OIIK-1

ComnocTaBbTe TEPMHUHBI U ONPEAEICHUS
1. 00BEKTHO-OPUEHTUPOBAHHOTO PO PAMMHUPOBAHUS
2. AtpubyrT dict
3. Yrunura py_compile

a. mpoBepka (aiiyia Ha HaJTM4YKMe CUHTaAKCUYECKUX OIIMOOK 0e3 ero
3arycka

0. OCHOBHbBIE MPUHIUIBI OOBEKTHO-OPUEHTUPOBAHHOTO
nporpammupoBanus (OOII), Takue kak Hacieq0BaHUE, HHKANICYIISIUS U
noauMopusm

B. XpaHUT aTpuOyThl 0OBEKTA B BUE Map KIOY-3HAYCHUE

OIIK-1

10

Kitouesoe cioBo self.

Bri6epuTe npaBUIIbHBIN OTBET.

1. ums ¢aiina, KOTOPBI BB XOTUTE TPOBEPHUTH

2. MCTIOJTB3YETCs ISl OOpaIeHHs K TeKyIeMy 0ObeKTy Kiiacca.
3. mpoBepka ¢aiina Ha CHHTAKCUYECKHE OIUOKU

OIIK-1

11

Kak moxHO ucnonbs3zoBats aekopatop B Python.

1. MOkeT OBITh MOBTOPHO HCIOIB30BaH B IPYTUX MPOrpaMMax.

2. JlekopaTopbl MOTYT HCTIOJIB30BATHCS I TOOABICHHS JIOTHPOBAHMS,
MIPOBEPKHU ayTeHTU(DUKAINY, TANMHIHTA BBIMIOJTHEHUS U APYTUX aCTIEKTOB
3. JIns u3BIeUeHUs ONpeIeIEHHON YaCcTH MOCIIeI0BATEIbHOCTH

OIlIK-2

12

PaccraBbTe B mopsiike MOSBICHHS CIIOCOOBI ICHTU(DUKAITIH
HOJTb30BATEIS.
1 MnenTudukarys no 6HOMETPUUYECKUM XapAKTEPUCTUKAM

OIIK-2
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2 KoMIeKkcHbIE CUCTEMBI UACHTH(PUKAITUN
3 Unentudukanms mo mnapoJito

13

Cnoco6sI mudpoBanus HHPOPMaLTUH
1. CummerpuuHnoe
2. AcUMMeTpUYHOE
3. JymnekcHoe

OIIK-2

14

YcTaHOBUTE COOTBETCTBHE:

1. simplify

2. substitude

3.factor

4. expand

a) (OyHKIM, BBIMOJIHAOLIAS ONEPaLIO MTO0ICTAHOBKU

0) GyHKIMS, BBIITOJIHSIOIIAS ONEPALIUIO YIIPOCTUTH BBIPAXKEHUE
B) (pyHKLMS, BHIIOIHSIONIAS ONEPALIUIO PA3BEPHYTh
(OTKpBIBaE€T CKOOKH, IPUBOIUT MOJI0OHBIE)

T) yHKIMS, BBIIOJIHSIONIAS] ONEPALIHUIO PA3JI0KUTh HA MHOXKHUTEIN

OIIK-2

15

Yro B MathCAD onpenensier cucremnas nepemernas ORIGIN?
1 HayanbHOE 3HAUEHUE UHIEKCOB MATPHI]

2 KOJIMYECTBO 3HAKOB IOCJIE 3aIsATON

3 TOYHOCTH BBIYMCIICHUH

OIIK-2

16

Kakyto koHcranty B MathCAD MOXHO mepeonpeneuTh?
le

2TOL

3n

OIIK-4

17

Yro o603Hauaer cumBoi «%» B MathCAD?
1 pazmepHOCTB

2 oneparop

3 KoHCTaHTa

OIIK-4

18

Kak B MathCAD B TekcTOBYI0 00J1aCTh BCTABUTH BBIYUCIUTEIILHYIO?
1 BbImoHUTH KOMaHAy [IpaBka/TexcoBas 001acTh

2 BBINOJIHUTH KoMaHy BcraBka/TekcroBas o61actb

Bomonaute koManay PenaktupoBats/TekcroBas o01acTh

OIIK-4

19

Kaxkoit Tun npucBoeHus1 OnpeAessieT MepeMEeHHYI0 B JIFOOOM MecTe
nporpammbl B MathCAD?
1 I'mo6anpHOE

OIIK-4
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2 JlokanpHOE

20

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

1 mpoben

2 BO3BE/ICHUE B CTCIICHb

3 yMHOXXEHHE

OIIK-4

21

Bribepure npaBuiibHbie BapuanThl oTBeTa. [l mporpammsr MathCAD
DJIEMEHTAMU BEKTOpPA MOTYT OBITh:

[Yucna

2 BoipaxkeHus

3 OyHKIMHU

[1K-1

22

MoryT 5111 ObITh TapaMeTPhl YCIOBHBIX ONEPATOPOB YCIOBHBIMU
BBIPAKECHUSIMU?

1 na

2 Her

[1K-1

23

CHUMBOJIbHBIE BHIYMCIICHUS :
1 mpuGIHKEHHBIE

2 TOYHEBIE

3 ynclIeHHEIE

[K-1

24

LleneBas pyHKUUSA 3TO:

1 BemiecTBeHHas MJIH LIEIOYMCICHHAS (PYHKIUS HECKOIBKHX
NEePEeMEHHBIX, MOAJIeKaIIas ONTUMHU3ANHY (MUHUMHU3ALUU UITH
MaKCHUMH3AIIMN) B LEJAX PEIICHUS] HEKOTOPO
ONTUMU3AILMOHHOH 3a/1a41

2 (QyHKIUS, SKCTpeMaTbHOE 3HAYCHHE KOTOPOIl NIIEeTCS Ha
JIOITyCTUMOM MHOYKECTBE B 337ja4yaX MaTeMaTHUECKOro
IPOTPaMMHUPOBAHUS

3 (QyHKIMs, KOTOpasi CTPOUTHCS JUIs TOCTHXKEHUS 1esIei

[K-1

25

Cnioco0OsI naeHTU(UKAITIHN TTOTH30BaTENs?
1mo mapomto

210 OMOMETPUYECKUM XapaKTePUCTUKAM
3KOMITJIEKCHBIE CUCTEMBI UACHTU(DUKAITIH

[K-1

26

Lenp unpopmaTnzanum od11ecTBa 3aKI0YACTCS B

1 cnpaBemuBOM pacrpeaeneHuu Oiar
2 yJIOBIIETBOPEHUU JYXOBHBIX MOTPEOHOCTEH yenoBeka
3 MaKCUMaJTbHOM YJIOBJIETBOPEHUH WHPOPMAIIMOHHBIX TIOTPEOHOCTEH
3a CYET TOBCEMECTHOI'O BHEIPEHUSI KOMIIBIOTEPOB U CPENICTB
KOMMYHHKAIIH

[1K-2

27

JlanHbIe 00 00BEKTaX , COOBITUSAX, MPOIIECCAX, ITO:

1Coneprxanue 6a3 3HAaHUI

2 HeoOpaboTaHHbBIE COOOLICHHS, OTPaXKAIOIINE OTACIbHBIE (PAKTHI,
MPOIECCHI, COOBITUS

[1K-2
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3 COO6H.I€HI/I5I, Haxo4dgIureCs B XpaHWJINIIAaX JaHHBIX

28 WNudopmanus 31o: [1K-2
1 npenBapuTenbHO 00pabOTaHHBIE JaHHbBIE, TOAHbIE JUI IPUHATUS
YIIPaBICHYECKUX PELICHUN

2 cooOueHus, 3a(pMKCUPOBaHHbIE HA MALTMHHBIX HOCUTEIISX

3 cooOuieHus, HAXOIAIINECs B XPaHMINIIAX TAaHHBIX

29 B xakoM 3akoHe 0TOOpaXkaeTcss 00bEKTUBHOCTH IIpoliecca [1K-2
uHpOpMAaTHU3aLUHU 00IIECTBA

1 3akoH yObIBarOIIEH TOXOIHOCTH

2 3aKoH “He00XO0IMMOTO pazHooOpazus’™
3 3aKOH IMKJINYECKOTO Pa3BUTHS

30 C kaKxoif 11ebI0 OCYIIECTBISETCS] KOJupoBaHue nHbopmManuu ? TIK-2
1 Cokpaiierre TpyIOBBIX 3aTpat Ipy BBOJIE HH(POPMAITIH

2 yNIpoIIeHUE BEIYUCIUTEIbHBIX ONepalnuit

3 YupornieHue mpoueayp COpTUPOBKH JTAHHBIX

4 VY nobcerBa mpoueayp ohopMIeHUs YIIPaBICHUYECKUX IOKYMEHTOB

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITHHE OOYYAIOIIUXCS 3209HON (hOPMBI
oOydeHus, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEIENAOUIMEe  MPOLEAypbl  OLCHHWBAaHUS
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPSAAOK MU MPOLEAYpPY
IIPOBEJICHUS TEKYIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTecTaluy 00yJaronuxcs
I'VAIL

11. Meroauveckue yKa3aHus A1 00YUYaIOIIUXCs IO OCBOSHUIO TUCIUTLIMHBI

11.1. Metoauueckue yKa3zaHus [Js OOYYarOIIMXCS 1O OCBOCHHIO JICKIIMOHHOTO
MaTtepHana (eciu npedycmMompeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
nIyOOKOe W SICHOE HW3JIOKEeHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOM JICKITUH B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O T€MEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJEM JUCIHMIUIMHBI, METOJO0B HAYYHOTO IIO3HAHHS, HOBEHIIINX
JTOCTHIKEHUI Hay4YHOW MBICTU. B yueOHOM mporiecce JEKIUS BBIOIHSAET METOJ0JOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U MH(POpMAIMOHHYI0 (pyHKIMU. JISKIMS pacKphIBacT MOHATHHHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpoOIEeMBbI, JaeT IEeNbHOE MPEJCTaBICHHE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JAPYTUMHU JUCIIHILTHHAMH.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YUYAOITUMHKCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHUE COBPEMEHHBIX, IIEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 10l KOHKPETHON TEME;

— TIOJIyY€HHE OTbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TNPO(ECCHOHATHLHO-ICIOBBIX  KAdecTB, JIIOOBH K TpeAMETYy W
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIIJICHHMS.
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— TOSBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENILHON paOoTHI,

— TIOJydYeHHE 3HAHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAKNIIINE TOBL;

— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKCHHUSI, TPHUXOJUTh K KOHKPETHBIM BBIBOJIAaM, IIOBTOPSATH WX B  Pa3IMYHBIX
bopmyarpoBKax);

— TIOMy4YeHHUE TOYHOTO MOHUMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JICKIIMOHHBIA ~ MaTepuajl MOXKET COINPOBOXKAATHCS JIGMOHCTpAIlMEH  CIIaloB |
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepuaja IpU MPOBEIACHUU KOPOTKUX AMCKycCUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICIbHBIX TEMATHK 110 JTUCIUIUIHHE.

CTpyKTypa IpeoCcTaBlIeHus JEKIIMOHHOI0 MaTepraa;
Paspen 1. Ilpumenenne MS Excel jns ananusa u o6paboTku

TAHHBIX
Pasnen 2. Ilpumenenune MathCad juis aHanmsza M oOpabOTKH

TAHHBIX
Pasznien 3. OcHOBEI IporpaMMupoBaHus Ha a3bike Python
Pasgen 4. MareMaTHdeckie MOJIEIN DIIEKTPOIHEPTETUUECKUX 00BEKTOB

11.2. Metoauueckre ykazaHHUs A OOyYalOIIMXCS MO BBIMOJHEHUIO J1ab0paTOPHBIX
pabort (ecau npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHe)

B xozme BbImonHEHHs J1a0OpaTOpHBIX paboT oOyyaromMHCcs JOJKEH YIIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOM M TEXHUKOM
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHONW XapaKTEpPUCTHKONW 0OO0yYaroIerocs.
Brinonnenue n1abopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.

Boinonnenue nabopaTopHbIX pabOT 00yHarOIIMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
U3yYeHUs] JUCLMIUIMHBI, OIpelenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYMBAIOIINM PEIIeHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TpHOOpETeHHWE HAaBHIKOB WCCIENOBAaHHUS TIPOIECCOB, SIBICHUH W  OOBEKTOB,
M3yYaeMbIX B PAMKax JTaHHOW JUCIUTUINHBL;

— 3aKpeIUIeHHe, Pa3BUTHE W JIETATM3AlUs TEOPETHUYECKMX 3HAHWM, TMOJTYYEHHBIX Ha
JEKIUX;

— ToJyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMON AUCIUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

— 3ajgaHue ¥ TpeOOBaHUS K IPOBECHUIO J1a00PaTOPHBIX paboT

WNudopmanronnsie TexHonoruu: yuebnoe nocobue / B.B. bynaros, 1.B. Enrsimesa,
B.I1. Ky3bmenko - CI16: ®T'AOY BO Cankr-IlerepOyprckuii rocy1apcTBEHHBIA YHUBEPCUTET
a’poKOCMHUYEcKOro npubdopocrpoenus, 2021.

Crpyktypa u popma oTueTa o 1abopaTopHOii paboTte
Nudopmanmonnsie TexHomoruu: yueoHoe mocodue / B.B. bymaros, 1.B. Enteimena,
B.II. Ky3smenko - CI16: ®T'AOY BO Cankr-IletepOyprckuii rocyiapcTBeHHbIH YHUBEPCUTET
a’pokocMuueckoro npudopoctpoenus, 2021.

TpeboBanus kK 0hOpMIECHUIO OTYETA O JJAOOPATOPHOU paboTe
WNudopmannonnsie TexHonoruu: yuebnoe nocodue / B.B. bynatos, 1.B. EnTteimesa,
B.II. Ky3bemenko - CI16: ®I'AOY BO Cankr-IlerepOyprckuii rocy1apcTBEHHBIH YHUBEPCUTET
a’pOKOCMHUYECcKOro rnpubdopoctpoenus, 2021.
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11.3. Meroauyeckue yka3aHus sl OOYyYArOIIMXCS 10 TMPOXOKISHUIO CaMOCTOSTEIbHOMN
paboThI

B Xo/e BBITIOJIHEHHUSI CaMOCTOSITEIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy MO
3aJJlaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IPEIOAaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YYaCTHSL.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboTh, Y oOyuaromierocs (Gopmupyercs
nenecoo0pa3Hoe IIaHUPOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
U HaBBIKM B YCBOCHMM M CHUCTEMATH3aIl[MM MPUOOPETACMbIX 3HAHHIA, OOCCIICUUBACT BBICOKHIA
YPOBEHb YCIEBAaEMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH IOBBIIICHUS
po¢eCCHOHATIBLHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboty
00y4aroUUXCASBIISIOTCS:

—  y4eOHO-METOJNYECKHUI MaTepHall 10 JUCIUILIHHE,

Nudopmannonnsie TexHonoruu: yuebnoe nocoobue / B.B. bynaros, 1.B. EnTeiesa,
B.IIL. Ky3bmenxo - CII0: ®I'AOY BO Cankr-IletepOyprekuii rocyjapcTBEHHbIN YHUBEPCUTET
a’poKocMHYecKoro npubdopocrpoenus, 2021.

Crpyktypa u popma oTuera o 1abopaTopHOM padoTte
Nudopmanronnsie TexHoioruu: yuedHoe nocodue / B.B. bynaros, 1.B. Enteiesa,
B.IIL. Ky3bmenko - CII0: ®I'AOY BO Cankr-IletepOyprekuii rocyjapcTBEHHbIN YHUBEPCUTET
a’poKocMHYEcKoro npubdopocrpoenus, 2021.

TpeboBanus k opopmiIeHHIO OTUeTa 0 JabopaTopHOil paboTte
Wudopmannonnsie TexHonoruu: yuebnoe nocodue / B.B. bynaros, .B. EnTteimesa,
B.I1. Ky3pmenko - CI16: ®I'AOY BO Cankr-IlerepOyprckuii rocy1apcTBEHHbIN YHUBEPCUTET
a’pokocMHuueckoro npudopoctpoenus, 2021.

11.4. Metoauueckre yKazaHusl JUIsl OOyYaroIIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTHM NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEUEHUE CEeMecTpa C IIeJbl0 OLEHMBAHUSA XO0Jla OCBOEHUS
JUCIUIIAHBL.

IIpoBeneHne TEKyIEro KOHTPOJS YCIIEBAEMOCTH OCYIIECTBISETCS C IOMOIIBIO
nabopaTOpHBIX pPabOT, MpUBENCHHBIX B Tabmuie 6. OleHWBaHHE TEKYIIEro KOHTPOJIS
yCIIEBa€MOCTH, OLIEHHBAETCS MO CHUCTeMe 3aueT/He 3audeT. IlonoKHUTEeNbHBIH pe3ynabTar
TEKYIIEro KOHTPOJI YCIEBAEMOCTH JaeT CTYACHTY AOIOJHUTENbHBIN Oalll MpU MPOBEIEHUU
IIPOMEXYTOUYHOM aTTecTalMu. Pe3ynbTaThl TEKyIIEro KOHTPOJS MOTYT YYMTBHIBAaTbCS IIPU
MIPOBEJICHUH NMPOMEKYTOYHON aTTeCTalllu.

Metoaudeckue MaTepuaibl, OINPEACIAIOIUE IPOLEIypbl OLEHUBAaHUS 3HAHM,
YMEHUH, HAaBBIKOB M / WIIM OMBITA JESATEIHHOCTH, XapaKTEPU3YIOUIMX 3Tanbl (POPMUPOBAHUS
KoMIleTeHImi, cozaepxkarca B [lomoxeHnsx «O TekylmeM KOHTPOJE YCIEBAEMOCTH U
POMEXYTOUHOW arrectanuu cTyAeHToB ['YAII, oOywaromuxcs 1mo mporpamMmaM BBICIIETO
obpazoBanus» U «O MOIYJbHO-PEUTHHTOBOM CHUCTEME OIEHKH KadecTBa Y4eOHOW paboThI
cTyneHToB B ['YAID.

11.5. Meroauyeckue ykazaHusi AJisi 0OyYaroONIUXCsl MO MPOXO0XKICHHUIO TPOMEKYTOUHOM
aTTeCTallUU.

[IpomexyTouHas  arTectauus  OOydaloIIUXCsl — MpeAycMaTpUBAaeT  OLICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB OOydeHHs Mo nuciuruiiHe. OHa BKIIIOYAET B
ceost:

— muddepeHIMpoBaHHBIA 3a4eT — 23TO0 (opMa OIEHKH 3HAHWH, TIOTYyYEHHBIX
00y4JarmuMcs TpU U3YYEHUH JUCIHUIUIMHBL, IPU BBIMOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
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paboT, Hay4YHO-HCCIIE0BATENbCKUX PA0OT U MPOXOKICHUH NMPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTIUYHOY, «XOPOIIOY, KYIOBJIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHOY.

20



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy TUCHUTLIMHbI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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