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AHHOTaAIU

Huctummmaa «MHOpMallMOHHBIE TEXHOJOTHUW» BXOIUT B 00pa30BaTENbHYIO IPOrpaMmy
BBICIIETO O00pa30oBaHUs — NIporpaMmy OakajgaBpuaTa IO HampabieHuo moaroroBku 13.03.02
«INEeKTPOIHEPTeTUKA U IJICKTPOTEXHUKA» HampasiieHHOCTH «[{udpoBas snepretukay. Jucrurumna
peanmu3yetcs kadeapoit «Ne32.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICTYIONINX KOMIIETCHITHIA:

OIIK-1 «CnocobeH mMOHMMATh MPUHIUIIBI PaObOTHl COBPEMEHHBIX HWH()OPMAIMOHHBIX
TEXHOJIOTHI U UCIIOJIb30BaTh UX JUIS PEIICHUS 3374 MPOPEeCCHOHAITBHOMN IeATEeTHHOCTHY

CopepxaHve IUCIHUIUIMHBI OXBAaThIBAET KpPYT BONPOCOB, CBSA3AHHBIX C IIOUCKOM,
KPUTHYECKHM aHAJIM30M H CHUHTE30M WHGOpMAlMK, T[MOHUMAHWEM MPHUHIUIOB PaOOTHI
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTUH, MPUMEHEHHEM CUCTEMHOIO MOJX0Aa Ui PEeLIeHUs
MOCTaBJICHHBIX 33Jlay, a TaKXE€ M3YYCHHEM BO3MOXHOCTEH KOMIIBIOTEPHOTO MOJEITUPOBAHUS B
cpene nporpammubix naketoB EXCEL, MATHCAD.

[IpenogaBanne  JUCHMIUIMHBI  TPEIyCMATPUBACT  CIEAyIOIIHEe (OPMBI  OpraHH3AIUU
y4eOHOro mpoliecca: JeKIHu, JabopaTopHble pabOThl, CaMOCTOSITENbHAsI paboTa 00yYaromierocs.
[IporpamMmmoil TUCHUIUTUHBI MPEAYCMOTPEHBI CIIEAYIOMIUE BUIbI KOHTPOJIS: TEKYIIUH KOHTPOJIb
yCIeBaeMOCTH, POMEKYTOUHAas arTecTaius B hopme 1udpepeHInpOBaHHOTO 3a4eTa.

[IporpaMMo#i  JUCHMIUIMHBI TPETYCMOTPEHBI CICAYIOIIAE BHJIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B opMe 3a4era.

OO6m1ast TpyA0€MKOCTh OCBOCHHUSI IUCIUIUIMHBI COCTABIIAET 3 3a4€THBIX euHUILIbI, 108 yacos.

SI3bIK 00y4YeHUs IO JUCIHUILTUHE KPYCCKHUI.



1. TlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOyUEHUS MO JUCIUILTUHE

1.1. Tlenu npenogaBaHusi JUCIUTUTMHBI

[lonydyenue cTyneHTaMu HEOOXOIMMBIX 3HAHWM, YMEHHH U HaBBIKOB B 00JacTH
UH(POPMALIMOHHBIX TEXHOJOTHH JUIsl MX JabHEHUIIET0 MOCTOSHHOTO UCIOIb30BAHUS B LIEJISIX MTOUCKA,
XpaHeHusi, 00pabOTKM, aHainM3a M TNPEJCTaBICHUA HHPOPMAIMH, a TaKXKe MOJACTUPOBAHUS
npoeCCHOHATBHBIX 3a/la4 KaKk B IMEpPHOA OOYy4eHHs, TaK W B JallbHEHIIEH MpodecCHOHATbHON
JESTEIbHOCTH.

1.2. JlucumniuHa BXOIUT B COCTaB 00s3aTEIbHOM YacTH 0Opa3oBaTENIbHON MPOTrpPaMMBI
BhIcIIeTro oOpasoBanus (naiee — OIT BO).

1.3. TIlepeueHb MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO AUCHUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynprare u3ydeHHs AMCHUILUIMHBI OOYYarOIIMICS JOJDKEH O00J1aJaTh CIEAYIOIMIUMHU
KOMIETCHIMSIMU WM UX 4acTsMU. KoMIleTeHIMu M WHIUKATOPhI UX JOCTHIXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHp KOMIETEHIINH U UHAUKATOPOB UX JIOCTHXKEHUS

Konu
Kareropus (rpymma) Kox n HanMeHOBaHWE WHAMKATOPA JOCTHIKEHHS
HauMEHOBaHHE
KOMIETCHIINH KOMIIETEHIINH
KOMITCTCHITHH
OIIK-1 Cnocoben
MMOHUMATh
OIIK-1./1.1 ucnonp3yer cOBpeMEHHbIE
MPUHIIMIIBI PAOOTHI
IPOrpaMMHO-TEXHUUYECKHE TIaT(HOpPMBbI U
COBPEMCHHBIX IpOTrpaMMHBIE CPEACTBA ISl pEIICHUS 3a/1a4
Ob6menpodeccnonanbuble | HHPOPMAITMOHHBIX poip pei P
N pohecCUOHATBEHOM NesTeNbHOCTH
KOMTICTCHITHH TEXHOJIOTHI 1
OIIK-1./1.3 mpumeHsieT METO/IbI U CPEJICTBA
MCIONIb30BATh UX IS
UMUTAIIMOHHOTO MOJIEIMPOBAaHUS 00BEKTOB
peleHns 3a1a4q o
. | mpodeccroHaNbHOI eATeNbHOCTH
npodeccuoHaNbHOM
JIeSITeTIbHOCTH

2. Mecro nuctuminHbl B cTpykType OI1
JucnumimHa MoxeT 0a3upoBaThCsl Ha 3HAHUAX, paHee IPUOOPETEHHBIX 00yUYaOIUMUCS pU
W3Y4YECHHH CIIETYIOIMX AUCIHIIINH:

- «MadopmaTukay,

- «Maremaruka. AHaIUTUYECKas T€OMETPHs U JIMHEWHas anredpay,

- «MareMaruka. MareMaTU4eCKUN aHAJIA3Y.

3HaHUs, TOJyYEHHBbIE NPU M3YYEHMH MaTepuaia JaHHOW AMCUMILIMHBI, UMEIOT Kak

CaMOCTOSITEJIbHOE 3HAUYEHUE, TAK U MOTYT MCIIOJIb30BaThCsl IPU U3YUEHUU IPYTUX JUCLMILINH!

- «ludpoBblie cucTEMBI yIpaBIECHUN,

- «OcHOBBI HH()OPMAITIOHHON 0€30MaCHOCTIY.

3. OOBeM U TPyJIOEMKOCTh JUCITUTLTAHBI
JlanHbie 00 061emM 00beMe TUCIUIUTHHBI, TPYI0EMKOCTH OTJEIBHBIX BHIOB YU4eOHOU pabOTHI
M0 JTUCIUILIMHE (M pacupeaesieHue 3TOH TPYI0EMKOCTH 10 ceMecTpaM) MpeICcTaBIeHbI B TabmIuIe 2.

Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMKkocTh 1o
Bun yuebHoii paboThl Bcero ceMecTpam
Ne4
1 2 3
Obwasn mpyooemxocme oucyununst, 3E/ (dac) 3/108 3/ 108
U3 Hux uacoe npakmuyecKkoi no020moeKu
AyoumopHnuie 3anamus, BCEro vac. 34 34




B TOM YMCJIC:

nexkuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue  3ansatus - (113),

(dac)

naboparopusie padbots (JIP), (dac) 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

CamocmosamenvHas paboma, Bcero (dac) 74 74

Buo npomesxcymounoii ammecmayuu’. 3a4eT,

audd. 3auer, sk3amen (3auer, Audd. 3au, Dx3.**) 3ager 3auer

*x .
HpI/IMeanI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue AUCITUTUTHHBI
4.1. PacnpeneneHue TPYI0OEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYIAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Jlexnuu 113 JIP KII CPC
Paznenel, TeMbI AUCIIATIIUHEL (4ac) (C3) (4ac) (gac) (gac)
Cemectp 4
Pasnen 1. [Ipumenenue MS Excel qis ananusa u
4 4 27
00pabOTKH JaHHBIX
Pasnen 2. [Ipumencane MathCad st ananu3za u
2 2 28
00pabOTKH JaHHBIX
Pa3znen 3. OcHOBBI MpOrpaMMHUPOBAHUS HA SI3BIKE
7 7 27
Python
Pasgen 4. MaremMaTuuecKue MOJIEH 4 4 28
ANEKTPOIHEPTETUUECKUX 0OBEKTOB
Hroro B cemectpe: 17 17 74
Hroro 17 0 17 0 74

[IpakTnueckass ~ MOArOTOBKAa  3aKJIIOYAaETCs B HEMOCPEJICTBEHHOM  BBIIOJHEHUU
00y4aromyMuUCs OIpeNIeIeHHBIX TPYAOBBIX (YHKLHH, CBS3aHHBIX C Oynaymiedl mpodeccrnoHaabHON
JESITEIbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabauIe 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe Pa3acyioOB U TCM JICKIHMOHHOI'O MUKJIa
HOMCp pasacia HazBanwue u COACPIKAHUC pa3aCIOB U TEM JICKIIMOHHBIX 3aHATHMI

ITpumenenne MS Excel ans ananuza u 00paboTKU JaHHBIX.
[Mpumenernne MS EXCEL st 06paboTKH TaHHBIX TEXHOJIOTHYECKOTO
nporecca. Dopmysbl M PyHKIUH, TO3BOJISAIOMINE 00pabaThIBaTh

1 MacCHBbI JaHHBIX. Mo1esIb TapHOU perpeccuu

[Ipumenenne MS Excel ans ananusa u 00pabOTKU JaHHbBIX.
IIpumenenne MS EXCEL s pemienus 3a1a4 ONTUMHU3ALUH.
Kommbrorepnas monens 3agaun. [leneas ¢pynkums. OrpaHudeHus.
PexxuM nowncka pemenus

2 [Mpumenenne MathCad st ananuza u 00padoTku naHHbIX. PaboTa co

cpenoii BU3yalln3aliy pe3yIbTaToB MoaenupoBanus naker MathCad.




Pemenne ypaBHenuii, cucrem ypasaenuii Polyroots, Given-Find

OcHoBbI IporpamMmmupoBanus Ha si3bike Python. Tunbl ganHbIX
Omnepanuu ¢ nanHbsIMU. [lepemenHbIe, CTaHAAPTHBINA BBOJI/BBIBOJ.
Jlornyeckue onepanyy, onepaluuy CpaBHEHUs. Y CIOBHBIN OIIEpaTop.

3 OcHoBbI IporpammupoBanus Ha si3sike Python. Luxi for. @yukiwus

LIUKIIBL.

range. [{ukn while. Oneparopsl break, continue, else. BioxxeHHbIC

OcHOBBI IporpaMMUpoBanus Ha s3bike Python. @ynkiun 6e3
MapaMeTpoB. APryMEHTHI U IapaMeTpbl PyHKIUH. JIOKaJIbHbIC U
rio6anpHbIC IepeMeHHbIe. MHCTpyKIus return. @yHKIuu ¢ BO3BpaToM
OJIHOTO M HECKOJIbKMX 3HaueHuid. Pabora ¢ Oubamorexoit NumPy.

4 MaremMaTudeckue MOZICIIN SJICKTPOIHECPI€TUICCKUX 00BEKTOB.

Bosmosxknoctu SimInTech. UnTepdeiic mporpammel. 31k
porpaMMHpOBaHuA B cpenie. KoMmbroTepHoe MoienupoBanme
TEXHHYECKHX CHCTEM aBTOMATHYECKOTO YIIPABICHUSL.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBECHBI B TAOJIUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U MX TPYIOEMKOCTb

N3 aux No
Ne | Tewmsl mpaktndeckux | PopMbl mpakTHUECKUX | TpymI0eMKOCTh, |MPAaKTUYECKOM |pa3ziena
/o 3aHATHI 3aHATAI (gac) MIOJTOTOBKH, | TUCIIMII
(gac) JIUHBI
VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO
Bcero ‘ ‘
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTb ITPUBEICHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIO0EMKOCTb
N3 nux Ne
Ne HaumenoBanue nabopaTopHbBIX padboOT Tpynoemxocts, | mpaxTiieckoii | pasnena
n/n (gac) MIOATOTOBKH, | JUCLIUIL
(gac) JIVHBI
Cemectp 4
[Mpumenenne MS Excel s ananusa u 2 1 1
00paboTku AaHHBIX. Mojens mapHon
perpeccuun
[Mpumenenne MS Excel. KommbrotepHas 2 1 1
MOJIEJIb 33714l PacKpOsi
Pemenue cucrem ypaBHEeHHI akeT 2 1 2
moaenupoBanust MathCad.
OCHOBBI aJITOPUTMHU3ALTI 2 1 3
Jlormueckue onepanuy, Onepalnuy CpaBHEHUS. 1 1 3
Y c10BHBIN onepatop
OCHOBBI IPOrPAMMUPOBAHUS HA A3BIKE 2 1 3
Python [{uxnsl B mporpamMmMupoBaHuu
OCHOBBI TPOrPAMMHUPOBAHHS HA SI3BIKE 2 3
Python paborta co criuckamu




SimInTech. KommsiotepHoe MoaeIMpoBaHue 4 4

Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJarouuxcs
Bunbr camocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabmuua 7 — Buasl caMoCTOsITeNIbHON PadOTHI M €€ TPYIOEMKOCTb

Bua camocrositensHOM paboThI

Bcero, | Cemectp 4,

qac qac
1 2 3
W3yudenune TeopeTUyeCcKOro Marepuaia 30 30

qucuuriaHel (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3) 15 15

Bemonnaenue pedeparta (P)

[ToaroroBka K TEKyIIEMy KOHTPOJIIO

ycneBaemoctu (TKY) 10 10
Jomamnee 3amganue (/13)
KonTponbubie padotel 3a0uHnKOB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU 20 20
artecrauuu (ITA)

Bcero: 74 74

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS

JUISL CAMOCTOSITENTEHON PabOThl 00YUaOIMIUXCS TT0 AUCIIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOAMYECKNE MaTepHalbl Il CAaMOCTOSITENILHON paboThl OOYYaromMXCsl yKa3aHbl B

n.a. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YICOHBIX M3JaHUN

[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U IIEKTPOHHBIX yUEOHBIX H3TaHUH

US'I[_H;?IIZ% bubnuorpaduyeckas ccpuika
I'Bo3neBa B.A. ba3zoBsie 1 npukiiagHble THGOPMAITUOHHBIE TEXHOJIOTUH:
yueOnuk / B. A. I'Bo3neBa. - Mocksa: ®OPYM: NUH®PA-M, 2020. - 384 c.
007.5(075) - | Uadopmaruka. bazosslii kypc: yaeoHoe mocodue/ C. B. CumonoBu4 [u np.] ;
74 pen. C. B. CumonHoBHY. - 2-¢ u3n. - CI16.: [IUTEP, 2009. - 640 c.

1. M3ydyeHne BO3MOXKHOCTENW KOMITBIOTEPHOTO MOJEIUPOBaHHUS B cperae MS
EXCEL, MATHCAD u MATHLAB: y4yeGHO-MeTOaMuecKoe nocobue / B.B.
bynaros, E.IO. Baraesa, E.C. Ksac, B.Il. Ky3smenko, A.B. Peicun - CII6:
OI'AOY BO Cankr-llerepOyprckuii  rocyJapCTBEHHbBIH  YHHUBEPCUTET
a’spokocMmuuaeckoro npubdopocrpoenus, 2020. - 28 c.

2. Uadopmanmonnpie TexHOJoTUU: yueOHoe mocobue / B.B. bynartos, 1.B.
EnteimeBa, B.I1. Kyspmenko - CII6: ®I'AOY BO Cankr-IlerepOyprekuii

TOCYJIapCTBEHHBIN YHUBEPCUTET adPOKOCMHUYECKOTO mpudopocTpoerus, 2021.
-9lc.




‘ 3. Pemenne umxenepusix 3anau B cpene MATHCAD yueGHO-MeTouecKoe

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «MHTepHeT», HEOOXOAUMBIX Ui OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmua 9 — IlepedyeHb DICKTPOHHBIX 00pPA30BATEIBHBIX PECYpPCOB HH(DOPMALMOHHO-
TEJIICKOMMYHHUKAIIMOHHON ceTH «HTepHeT)
URL anpec HanMmenoBanue
Hanwucanue ckpuntos Ha s3bike | https://github.com/
Python
Harnncanue ckpuntoB Ha si3bike | https://habr.com/ru/all/
Python
Uurepret-pecypc PythonRu https://pythonru.com/biblioteki/scipy-python
Cpenia TMHAMHYECKOTO https://simintech.ru/
moenupoBanus SiminTech
DJekTpoHHas OHOIMOTEKA https://lib.guap.ru/jirbis2/index.php
I'VAII

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mHpPOrpaMMHOTO O0OECHEUEHUs,, HCIOIb3yEMOI0 MpH OCYLIECTBICHUU
00pa30BaTENLHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedeHp ucnonbp3yeMoro NporpaMMHOro odecnedeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

1 MS Excel, nuiieH3n0HHOE

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

3 SimInTech, nuuen3uonsoe

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPoIlecca Mo JUCIUILTHHE

[lepeuenbr MCHONB3yEMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuna 11— Iepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocrtaB MaTepHaTbHO-TEXHUYECKOW 0a3pl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUTHHE, IPeCTaBiIeH B Tabnuiel 2.

Tabmmma 12 — CoctaB MaTepruaabHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
n/m MaTepHUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )



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

2 | MynbTuMenuitHas ICKIIMOHHAS ay TUTOPHS 21-18

KommbrorepHsrii kiace 32 kadenpsr 31-04

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOHM aTTeCTaIluu
10.1. CocTaB OIICHOYHBIX CPEICTB/JS IPOBEACHUS IPOMEKYTOYHOH aTTECTAIlUH
00ydaromuxcs Mo JUCUUIUINHE MPUBEACH B Tadiue 13.
Tabmuna 13 — CocTtaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOHN aTTeCTalluu

Bua npoMexyTo4HOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucok BOMpoCOB;
Tecrtsr;

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTOpas npuBeaeHa B Tadnuue 14. B Teuenune cemectpa MOXET UCIOIb30BATHCS
100-0annpHast ~ mKajga  MOJYJIBHO-PEHTHMHIOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kputepuu olleHKH YPOBHSI CHOPMHUPOBAHHOCTH KOMITETCHIIUH

OrieHKa KOMITETEHIUN

XapakTeprucTrka chOpMUPOBAHHBIX KOMIIETEHITVI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHbBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIILHO U TPAMOTHO €T0 M3JIaracT;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIOMOJHHUTEIBHON JIUTEPATYPHI,
TECHO MPUBS3bIBACT YCBOCHHBIE HAYYHBIE MOJOXKEHHS C MPAKTUYECKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHPYET BBIJIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BIIaJICET CHCTEMON CIIeIIMAIM3HPOBAHHBIX IIOHSITHH.

COTIIMYHO»
(GauTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CyIIeCTBY HW3JIaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPaTypHI;

— HE JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEM;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JCSTEITHLHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 00OOIIEHHUS;

— BIAJCCT CHCTEMOM CIIEIMAIM3UPOBAHHBIX TOHSITHH.

«XOPOLIIO»
«3aYTCHO»

— o0yyaromuiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JIAara€T €ro, ONHUPasCh Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYPHI;

— JIOIyCKaeT HeCYIECTBEHHbIE OIMOKN U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHH 3HAHMI
HaIlpaBJICHUS;

— cl1abo apryMeHTHPYeT HayuHbIE MMOJI0KECHHUS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;

— YAaCTUYHO BJIAJICET CUCTEMOM CIIEIIMATM3UPOBAHHBIX MOHSITUH.

«yJIOBJIETBOPUTEITHHO
«3aUTEHO

— oOyJaroluiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana;

— JIONyCKaeT  CYIICCTBCHHBbIC  OIMMOKA W  HETOYHOCTH  IPH
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HAIPaBJICHUY;

— UCIIBITBIBACT TPYAHOCTU B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

— HE MOXET apryMEHTUPOBATh HAYYHBIC IIOJIOKEHHUS;

— He GOopMYJIHPYET BBIBOJIOB H 0000IICHUI.

«HEYJOBJIETBOPUTEIIHHO
«HE 3a4TEHO»




10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bompocs (3amaun) asist 9K3aMeHa mpecTaBiIeHbl B Tabmauie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

No /it [Tepedyens BonmpocoB (3a1a4) s IK3aMeHa Ko
UHIMKaTopa
VY4eOHBIM IIJIAHOM HE IPEeyCMOTPEHO
Bomnpocs! u1s 3aueta npeacrasieHsl B Tadbauie 16.
Tabmuna 16 — Bonpocs! i 3a4ueTa.
Ne n/m [Tepedenp BONPOCOB IS 3a4eTa Koz
MHIMKATOpa

1. ba3oBble THIb JaHHBIX B Python.

2. Onepanuu Hajl LEJIbIMU U BeLIECTBEHHBIMU TUIIAaMH. OCHOBHBIE
¢bynkumu moaynst math B Python.

3. [Tpuoputetsl onepatopoB B Python. Mi3mMeHeHne npruopuTeToB. VYK-2.3.2
CokpallieHHas 3aiCh ONEepaTopoB

4. Mkl ¢ OpeaycioBUEM U C MOCTYCIOBHEM. BIIOK-CXEMBI,
PEATU3YIOIIME 3TH LIUKJIBL.

S. Omnepatops! B Python: ycioBHbIe oniepaTopsl, orepaTop LKA
for..in

6. CTpyKTypupoBaHHBIE  THUIBL. ~MacCUBBI ~ OJHOMEpHBIE | VK-2.B.2
nBymepHble. Peanusanus B Python (cimcku, KopTexn). o

7. Peanuzanus Matpuist

8. Crpoku B Python. Oneparu co cTpokam.

9. TpeboBanus k odopmiienuto noxkymenrauuu (ECKI, ECIIJ,
ECTJ]) u TtpeGoBaHus K BbINOJIHEHUIO dyepTexkeidl mpocteix | OIIK-1.3.1
00BEKTOB

10. Kakue moHATHS BXOJAT B MOCTAaHOBKY 3aJauyd ONTHUMM3AlUH, OIK-1.Y 1
YTO SIBJISIETCS] PEHICHUEM 3aJ1a4l ONTUMH3ALUH? T

[lepeuenr TeM [l KypcOBOTO TMPOEKTHUPOBAHUS/BBIIIONHEHUS KYPCOBOM pabOTHI
MpeICTaBICHBI B TabwuIe 17.
Tabnuna 17 — Ilepeyerp TeM Juisi KYPCOBOTO MTPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Ne n/nn .
KypCOBOH paboThI
Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO
Bonpocsl s mpoBeneHHS MPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHPOBAHUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOITPOCOB TSI TECTOB

. Kon
Ne n/mn [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB
WHJIMKaTOopa
1 Kakune ocHOBHBIE BCTPOEHHBIE THITBI JAHHBIX MTPEACTaBiIeHbI B Python YK-2

CYIIECTBYIOT ?

a) IeJIbIe YKCITa, BEIICCTBEHHBIC YHCIIA, CTPOKH, CITUCKH, KOPTEXKH,
CIIoBapu

6) OeabIC YMciia, I[eﬁCTBHTeJIBHBIe qucjia, 3Ha4CHUA JIOTHYCCKOI'O TUIIA,
3HA4YEHHUsI CTPOKOBOT'O THIIA

B) LIEJIbIE€ YUCIIA, YUCJIA C MJIaBAIOIIEH TOYKOM, CTPOKH, TUIII JAHHBIX
npuHUMaroue oo False, 1o True
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Kakue Oneparopsl Python cymectByror?
a) 6a30BbIe OMEPATOPHI

0) yIpaBJIsIonue onepaTophbl

B) JIOTMUECKUE OIIEPATOPHI

r) 6aliTOBBIE OIIepaTOPhI

YK-2

CormocTaBbTe TEPMUHBI M OITPEIETICHUS
1. momyne math

2. TUKJ C IOCTYCIOBUEM

3. ycioBHbIH oneparop nukia for ... in

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

6. lanHbIi MOIyTb JaeT OOIMPHBIN (PYHKIIMOHA IS TPOBEICHUS
BBIUYHCIICHUH C BELIECTBEHHBIMU YHMCIIaMU (YUCIIaMU C IJIaBaOLEH
TOYKOM)

B. [{ukn for B Python ucnonp3yercs, Koraa KOTHIeCTBO UTEPAITHiA
3aBUCHUT OT TOT'0, CKOJIbKO B YCIIOBUHU 331aHO 3JIEMEHTOB

YK-2

Yro takoe docstring?

1. TO cTpoKa TOKyMEHTAIMH, KOTOPAsi OMUCHIBAET, UTO JIEJIAeT
(byHKLHMSA, METOJT, MOAYJIb MK Kiacc Python

2. TIONyYeHHUE JOKYMEHTAIHUIO TI0 aTpHOyTaM 00BEKTa C TIOMOIIHIO
aTpubyTta doc

3. Tmycroi ormeparop

YK-2

Yro Takoe 0ObEKTHO-OPUEHTHUPOBAHHOE MTPOrPAaMMUPOBAHKE, BbIOEPUTE
IIPaBUJIBLHBIN OTBET.

1. nepengaya mepeMEHHOTO KOJMYECTBA apTyMEHTOB B (DYHKIIHIO.

2. OCHOBHbIE MPUHIUIBI 00BEKTHO-OPHUEHTUPOBAHHOTO
MPOrPpaMMHUPOBAHUS — HACTIEIOBAHUE, HHKATICYJTISIIHS, TOTUMOPPU3M
3. KaKJIbII TTPOIIECC MMEET CBOM COOCTBEHHBIN HA0Op PeCypcoB,
BKIIIOUAsi TAMSITh, OTKPBITHIE (DAiIIbl, CETEBBIE COCTUHEHUS U IPYTHE
CHCTEMHBIE pecypc

YK-2

Yro Ttakoe globals() u locals()?

1 aBistroTes JABYMs Pa3JIMYHBIMUA TUIIAMHW JaHHBIX, KOTOPBIC
IPEOCTABIISAIOT HAOOP 3JIEMEHTOB B ONPE/IETICHHOM MOPSIKE

2 coJiepKat CIIoBapH, KOTOPBIE XPAHAT aTpUOYTH 00BEKTa B BHJIE TTAP
KJIIOU-3HAYECHUE

3 910 BcTpoeHHBIE (DyHKIMHU B Python, KoTOpbIe BO3BpaIaOT CIOBapH
FHOGB.JIBHBIX 1 JIOKAJIBHBIX ICPCMCHHBIX COOTBCTCTBCHHO.

OIIK-1

B Python MoskeT 1 ObITh MHJCKC CIIMCKA OTPUIATEIILHBIM?

OIIK-1
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1. Jla, uHzI€KC cnuMcKa MOXKET ObITh OTPULIATEIBHBIM.
2. Hert, ne moxer

UTo 3HAYUT KOHCTPYKLIUS Pass?

1. Het, moToMy 90 B MHOTOIIOTOYHBIX MPHII0KEHUSIX HECKOIBKO
MIOTOKOB BBITMOJIHAIOTCS B paMKaX OJIHOTO MPOIIecca, UCIOb3Ysl 001ue
pecypchl.

2. IpUHUMAaET OOBEKT B BUJIC apIyMEHTA U BO3BPAIIAET CIIMCOK UMEH
BCEX aTpuOyTOB M METO/I0B OOBEKTA.

3. B Python, pass siBisieTcst mycTbiM oniepatopoM. OH HCIIONIB3YETCS TaM,
IJIe CHHTaKCHYECKH TPpeOyeTcst oneparop, HO HUKaKUX JICHCTBUH
BBITOJIHATH HE HYXKHO.

OIIK-1

ComnocTaBbTe TEPMHUHBI U ONPEIEICHUS
1. 00BEKTHO-OPUEHTUPOBAHHOT'O POTrPAMMHUPOBAHUS
2. Atpuoyr dict
3. Yrunura py_compile

a. mpoBepka (aiina Ha HaTMYUE CHHTAKCHUYECKUX OIIMOOK 6e3 ero
3arrycka

0. OCHOBHBIE IPUHIIUIIBI OOBEKTHO-OPUEHTUPOBAHHOTO
nporpammupoBanus (OOII), Takue kak Hacle0BaHUE, HHKATICYJISILUS U
noauMopdusm

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

OIIK-1

10

KitoueBoe cioBo self.

Bri6epuTe npaBUIbHBIN OTBET.

1. ums ¢aiina, KOTOPBIN BB XOTUTE TPOBEPHUTH

2. MCTIOJTB3YETCs ISl OOpAaIeHHS K TeKYIIeMy 00BEKTY Kiacca.
3. mpoBepka ¢aiina Ha CHHTaKCUYeCKHUE OIUOKU

OIIK-1

11

Kak moxHO ncnonbs3oBats aekopatop B Python.

1. MOkeT OBITh MOBTOPHO HMCIIONIH30BAH B IPYTUX MPOrpaMMax.

2. JlekopaTopbl MOTYT HCTIOJIB30BATHCS JJI TOOABJICHHS JIOTUPOBAHMS,
MIPOBEPKHU ayTeHTU(UKAIIUY, TATMUHTA BBIMIOJIHEHUS U APYTUX aCIIEKTOB
3. JIns u3BIeUeHUs ONpeIeIEHHON YacTH MOCIIeI0BATEIbHOCTH

OIIK-2

12

PaccraBbTe B opsiiKe MOSIBIICHUS CIIOCOOBI UACHTU(DUKAINH
MTOJIH30BaTEI.

1 UnenTudukaius no OHOMETPHUUECKUM XapaKTePUCTHKAM
2 KoMITJIeKCHBIE CUCTEMBI UACHTH(DHKAITIH

3 Unentudukaius mo naporo

OIIK-2

13

Crioco6s! mudpoBanust HHGOpMALUN
1. CummerpudHoe
2. AcuMMeTpUYHOE
3. JlynnexkcHoe

OIIK-2
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14

YcraHOBUTE COOTBETCTBHUE:

1. simplify

2. substitude

3.factor

4. expand

a) (yHKIHsI, BEIOTHSIONIAS ONIEPALIUIO ITOACTAHOBKH

0) byHKIUS, BBIMOTHSIONIAS OTICPAITUIO YIIPOCTHTH BRIPAKECHUE
B) (DYHKIIHS, BBITIOJIHSIONIAS OTIEPAINIO Pa3BEPHYThH
(OTKpBIBaeT CKOOKH, MMPUBOIUT TOI00HBIC)

F) (by'HKI_[I/ISI, BBIIIOJIHAKOIIAA OIICPAMIO PA3JIOKUTh HA MHOXHTCIIN

OIIK-2

15

UYro B MathCAD omnpenensier cucremuas nepemernas ORIGIN?
1 HauanpHOE 3HaYCHUE UHICKCOB MaTPHIL

2 KOJIMYECTBO 3HAKOB ITOCJIC 3aIISITOMN

3 TOYHOCTH BBIUMCIICHUM

OIIK-2

16

Kaxkyro koncranty B MathCAD MoxHO TiepeonpenesinTh?
le

2TOL

3n

OIIK-4

17

Yro o603Hauaer cuMBoi «%» B MathCAD?
1 pazmepHOCTB

2 omnepatop

3 KOHCTaHTa

OIIK-4

18

Kak B MathCAD B TekcTOBYIO 00J1aCTh BCTABUTh BBIYHCIUTEIBHYIO?
1 BeimonHUTH KOoMaH1y [IpaBka/TekcoBast 006J1acTh

2 BHIMONHUTH KoMaHay BeraBka/TekcroBast 061acTb

Brimonants komanay PenaktupoBars/TexcToBas 061acTh

OIIK-4

19

Kakoii Tun npucBoeHusI ONpeeNsieT IEPEeMEHHYIO B TF000M MeCTe
nporpammsl B MathCAD?

1 I'noGanbHOE

2 JlokampHOE

OIIK-4

20

BriOepuTe BapuaHT OTBETa C MTOMOIIBIO KAKOTO 3HAKA CIEAYEeT
NO0ABIISATh PAa3MEPHOCTH K 3HAYCHUSIM HMEHOBAHHBIX BEJIMYWH B B
MathCAD?

1 mpoben

OIIK-4
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2 BO3BEJEHHUE B CTENEHD
3 YMHOXXEHUE

21

BriGepute npaBuiibHbIe BapuaHThl oTBeTa. [ nporpammer MathCAD
3JIEMEHTAMHU BEKTOpa MOTYT OBITh!

1Yucna

2 BolpaxeHus

3 ®yHkuun

[K-1

22

MoryT 11 OBITh TApaMETPhI YCIOBHBIX OIIEPATOPOB YCIOBHBIMH
BBIPAXKECHUSAMU?

1 ma

2 HeT

[IK-1

23

CHUMBOJBHbBIE BEIYMCIIEHUS |
1 npubnmxeHHbIe

2 TOYHEIE

3 YuCIeHHBIC

[1K-1

24

LeneBas pyHKIMS 3TO:

1 BemiecTBEHHAs WM LEJTOYUCICHHAS (DYHKITUS HECKOJIbKHUX
MepEMEHHBIX, TTOJIeXkKAIIasi ONTUMHU3AIUNA (MUHUMU3AIUN UITH
MAaKCHMM3AI1H) B LIEJIAX PEUICHUs] HEKOTOPOI
ONTHUMH3AIIMOHHON 3aaUH

2 GyHKIUS, SKCTpEeMaTbHOE 3HaYeHHEe KOTOPOH HILETCs Ha
JIOTTyCTUMOM MHOYECTBE B 33/1auaX MaTEMaTHUYECKOTO
MPOTPaMMHUPOBAHUS

3 dyHKIWMS, KOTOpast CTPOUTHCS IS JOCTHIKCHHUS [IEJICH

[K-1

25

Crioco6b! neHTU(UKALMH OIb30BaTENs?
1o maposto

210 OMOMETPUYECKUM XapaKTepUCTUKAM
3KOMIUIEKCHBIE CHCTEMBI MACHTU(UKAIIH

[K-1

26

ens naopmaTu3auu 00IIeCTBA 3aKIIIOYAECTCS B

1 cmpaBemmBOM pacnpenenenuu oiar
2 yIOBIIETBOPEHUH JTYXOBHBIX MOTPEOHOCTEH UemoBeka
3 MaKCUMaJIbHOM YJIOBJIETBOPEHUH MH(POPMALMOHHBIX MOTpEeOHOCTEN
3a CUET MOBCEMECTHOTO BHEIPEHHS KOMITBIOTEPOB U CPENICTB
KOMMYHUKAIH

[1K-2

27

Jlannabie 00 00BEKTaX , COOBITUSAX, MPOIIECCaX, ITO:

1Coneprxanue 6a3 3HAaHUI

2 HeoOpaboTaHHBIE COOOIIEHHSI, OTPAKAIOIINE OTJCIbHbBIE (PAKTHI,
MIPOIIECCHI, COOBITHS

3 coo0IIeHus, HaXOASIIHUECs B XPaHIIHIIAX JaHHBIX

[1K-2

28

Nudopmarnus sto:

1 nmpenBapuTensHO 00paboTaHHBIE TaHHBIE, TOJHBIC IS TPUHSATHS
YIIPABICHUYECKUX PEIICHUN

2 coobuieHus, 3aUMKCUPOBaHHbIE HA MALTMHHBIX HOCUTEISX

3 cooOuieHus, HAXOAIIMECs B XPaHIIUIIAX TAHHBIX

[1K-2

14




29 | B xakoMm 3aKoHe 0TOOpakaeTcsi 0ObEKTUBHOCTH Mpoliecca [1K-2
nH(popMaTH3auK o0IIecTBa

1 3akoH yOBIBAIOICH TOXOMHOCTH

2 3aKoH “He00X0aMMOTro pazHooOpa3us’
3 3aKOH IIMKJINYECKOTO pa3BUTHS

30 C Kakoi 1ebI0 OCYIIECTBISIETCS] KOAUPOBaHHe nHpopManuu ? [1K-2
1 CokparieHre TpyIOBBIX 3aTpar IpH BBOAE HHPOPMALIUH

2 ynpoIleHHE BBIUUCIUTEIBHBIX ONEepalui

3 YnpouieHue npoueayp COpTUPOBKH JaHHBIX

4 Y nobcrBa mporeayp ohopMIIeHUS YIIPaBICHUECKUX JIOKYMEHTOB

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmotpeno

10.4. Meroauyeckue  MaTepHaIbI, ONpEeNeNsAIUe  HPOoLEaypbl  OLIEHHBaHUS
WHIMKATOPOB, XapaKTePU3YIOMUX J3Tanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJAEPKATCA B
JOKaJbHBIX HOpPMaTUBHBIX akTax [YAIL, periaMeHTHpyOMUX TMOPSIAOK U MPOLEAypy
MIPOBEICHUS TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH M MPOMEXYTOYHOM aTTeCTallMK O0yYarOIINXCS
I'VAIL

11. Meroauueckue ykazaHus sl 00y4aroLIMXCsl 10 OCBOCHHUIO AUCIUTIIMHBI

11.1. MeTtoauueckne yka3zaHus [ OOYyYaroIIMXCS 110 OCBOCHMIO JIEKIIMOHHOI'O
MaTepuania.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
riyOoKkoe M sCHOE H3JIoKeHHe ydeOHoro marepuana. HasHaueHue COBpEeMEHHOM JieKIuU B
paMKax TUCLUIUIMHBI HE B TOM, YTOOBI MOJYUYUTh BCIO MH(POpPMAIMIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaJIBHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYHOro IIO3HAHMs, HOBEHMIINX
JOCTHKEHUI HayuyHOM MbIciu. B yueOHOM mporiecce JEKIUs BBIIOIHSAET METO/I0JOIMUECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LEIEBOM YCTAHOBKOW K Ka)KJJOM KOHKPETHOU TEME;

— TIOJIyYeHHE OIbITa TBOPUYECKOI pabOoTHl COBMECTHO C IPEIOJIaBaTEIIeM;

— pa3BuTHE TPOPECCHOHATBHO-JIENOBBIX  KayecTB, JIIOOBM K MpeaAMeTy H
CaMOCTOSITEIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEPECa, HEOOXOAMMOTO /TSI CAMOCTOSITEIHHOW pabOTHI;

— TIOJyYeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJMIKaNIINeE TOJIbI;

— HayuyuThCsl METOIUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
MIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH HUX B  PA3IMUYHBIX
bopmyaHrpoBKax);

— TOJIy4Y€HHe TOYHOTO IOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHATHIA.
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JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  CIAliIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuajga IMpH MPOBEICHUU KOPOTKUX JHCKYyCcCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHUK 110 TUCHIUTLINHE.

CTpyKTypa OIpeaoCcTaBICHHS JEKIIMOHHOIO MaTEpHaia;
Paszznein 1. [Ipumenenne MS Excel juis ananusa u 00pabOoTKM JaHHBIX
Pazgen 2. ITpumenenne MathCad st ananmza M 00pabOTKH JaHHEIX
Paznen 3. OCHOBBI IPOrpaMMHPOBAHMS Ha s13bIKe Python
Pazgen 4. MarteMaTHueCKHE MOAEIN DIEKTPOIHEPIETHYECKUX 00BEKTOB

11.2. Meroauueckue ykasaHus il OOy4aroIIMXCS IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BeImomHEHHS J1a0OpaTOpHBIX pabOT oOyyaromuics [OJDKEeH YIIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHOH METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBAJTU(HUKAIMOHHONW XapaKTEPUCTUKOW OO0YyYaromerocs.
Beinonnenue nabopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHUI.

BeinonHenue 51abopaTopHbBIX paboT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHUs] JUCLMIUIMHBI, OIpelenseMoil yueOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOINX OCHOBHBIX 3a/1a4 00y4aroLIerocs:

— TMpHOOpeTeHHWE HAaBBIKOB WCCIEAOBAHMS MPOIECCOB, SBICHUH ©  OOBEKTOB,
M3y4aeMbIX B PaMKax JTaHHOW JWCIHUILTIHBI;

— 3aKpeIUICeHHE, pPa3BUTHE W JIETAM3alUsl TEOPETHUYECKUX 3HAHUH, MOJYYCHHBIX Ha
JEKIMX;

— IoJIyuyeHHe HOBOM MH(OpMAIMH 110 H3y4aeMON AUCIUILIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOM  paboThl ¢ Ja00paTOpPHBIM
000pyI0BaHUEM U PUOOPAMH.

— 3ajgaHue ¥ TpeOOBaHUS K IPOBEJCHUIO J1a00paTOPHBIX paboT

WNupopmanmonusie TexHosoruu: yuebnoe nocodue / B.B. bynaros, 1.B. Enteimena, B.I1.
Ky3pmenko - CII6: ®I'AOY BO Cankr-IletepOyprckuil rocyaapcTBEHHBIH YHUBEPCUTET
a’poKocMHuueckoro npudopoctpoenus, 2021.

Crpykrypa u ¢opma oTueTa o 1abopaTopHoii pabore
Nudopmannonnsie TexHonoruu: yuebnoe nocodue / B.B. bymnaros, .B. Enteimena,
B.II. Ky3bmenko - CII0: ®I'AOY BO Cankr-IletepOyprekuii rocyjapcTBEHHbIN YHUBEPCUTET
a’pOKOCMHUYECKOTro mpudopoctpoenus, 2021.
TpeboBanus k 0hOpMIECHUIO OTYETA O JJAOOPATOPHOU paboTe
Nudopmannonnsie TexHonoruu: yueonoe nocooue / B.B. bymaros, N.B. Enteimena,
B.I1. Ky3bmenko - CI16: ®T'AOY BO Cankr-IlerepOyprckuii rocy1apcTBEHHBI YHUBEPCUTET
a’poKoCMHUYEcKOro rnpubdopocrpoenus, 2021.

11.3. MeToauueckue yka3aHus sl OOYYArOIIMXCS TI0 TIPOXOXKACHUIO CaMOCTOSATEIHHON
paboThI

B Xoze BBIOTHEHUS CaMOCTOSTENHHON pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTus.

B mporiecce BBITOTHEHUSI CaMOCTOSTEIBLHON padOTHI, y oOydaromerocss GopMHUpPYyETCs
1eecoo0pa3Hoe TUIAHUPOBaHKUE PabOUero BPeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHHUU, OOECIIEYMBAET BBICOKHIA
YPOBEHb YCIEBAaEMOCTH B TIepUOJ OOydYEHHs, TOMOTAeT IOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCcCHOHATIBHOTO YPOBHSI.
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MeroaudeckuMH ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboTy
00y4aroUUXCASBISIOTCS:
—  y4eOHO-METOAMYECKHA MaTepHall MO0 JUCIUILINHE;

Nudopmanmonnsie TexHomgoruu: yueoHoe mocooue / B.B. bymaros, 1.B. EaTeimesa,
B.I1. Ky3smenko - CI16: @T'AOY BO Cankr-IlerepOyprckuii rocyiapcTBeHHbI YHUBEPCUTET
a’poKoCcMHYecKoro mpudopocrpoenus, 2021.

Crpykrypa u hopma oTueTa o 1abopaTopHoii pabore
Nudopmanmonnsie TexHojgoruu: yueoHoe nmocooue / B.B. bymaros, 1.B. EaTeimesa,
B.I1. Ky3smenko - CI16: @T'AOY BO Cankr-IlerepOyprckuii rocy1apcTBeHHbI YHUBEPCUTET
a’pPOKOCMHYECKOro nmpudopoctpoerus, 2021.

TpeboBanus k opopmiIeHHIO OTYeTa 0 JabopaTopHOil paboTte
Wudopmannonnsie TexHonoruu: yueonoe nocooue / B.B. bynatos, 1.B. EnTeimesa,
B.I1. Ky3pmenko - CI16: ®I'AOY BO Cankr-IlerepOyprckuii rocy1apcTBEHHbIH YHUBEPCUTET
a’poKocMuIecKoro npubdopocrpoenws, 2021.

11.4. Metoauueckue yKazaHMsl JUIsl OOyYaroIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAaET KOHTPOJIb KayecTBAa 3HAHUU
00y4aromuXxcsi, OCYIIECTBIIEMOTO B TE€UEHUE CEMECTpa C IEJIbI0 OIEHUBAHUS XOJa OCBOCHUS
JUCLUIUINHBI.

[IpoBeneHne TEKyLIEro KOHTPOJS YCIHEBAEMOCTH OCYIIECTBISETCS € IOMOIIbIO
nabopaTopHbIX pPabOT, MpUBENCHHBIX B Tabmuue 6. OIleHUBaHME TEKYIIETO KOHTPOJIS
yCIIEBa€MOCTH, OLIEHHBAETCS MO CHUCTeMe 3aueT/He 3audeT. [lonoKHUTEeNbHBIM pe3ynbTar
TEKYIIEro KOHTPOJI YCIEBAEMOCTH JAaeT CTYACHTY JOIMOJHUTEIbHBIN OaJll IpU MPOBENECHUU
IIPOMEXYTOUYHOM aTTeCTallMU. Pe3ylbTaTel TEKyIIEro KOHTPOJII MOTYT YUYWTBIBATHCA IIPH
MIPOBEJCHUH IPOMEKYTOUHON aTTeCTALlUU.

Metoaudeckue MaTepuaibl, OINPEACIAIONUE IPOLELYphl OLCHUBAHUS 3HAHWM,
YMEHUH, HaBBIKOB M / WM ONBITA JESATEIbHOCTH, XapaKTePU3YIOLUIMX 3Tanbl (JOPMUPOBAHUS
KoMneTeHIui, conepxkarcs B IlonoxeHusx «O TekylieM KOHTPOJIE YCIIEBAEMOCTH H
IPOMEXYTOUHOM arrectanuu cTyfeHToB ['YAII, oOywarommuxcs 1mo mporpaMMamM BBICIIErO
obpazoBanus» U «O MOIYJIbHO-PEUTHHTOBOM CHUCTEME OIEHKH KadecTBa y4ueOHOW paboThbI
ctyneHtoB B 'Y AID».

11.5. Metoauueckue yKka3zaHUs Ui OOYYarOIIUXCS M0 MPOXOXKJACHUIO MPOMEKYTOTHOM
aTTeCTallnun.

[MpomexxyTounass  arrectaiss  OOydyarONIMXCs  MpPEIyCMaTpUBAcT  OLICHUBAHHE
HpOMe)KYTOqHLIX U OKOHYATCJIIbHBIX pe3y.]'H)TaTOB 06y‘-IeHI/ISI 10 JUCIUIIJINHE. OHa BKJIFOYACT B
ceOs:

— 3aueT — 3To (hopMa OLECHKU 3HAHUM, MOJYUYECHHBIX OOYYAIOUIMMCS B XOJI¢ U3yUCHHUSI
y4eOHOM TMCUUIUIMHBI B LIEJIOM UJIM IPOMEXYTOUHas (110 OKOHYaHUU CEMECTpa) OLIeHKa 3HaHUMN
00yJaromuMcsl IO OT/ICIBHBIM pa3jieliaM JUCIUILUIMHBI C aTTECTAI[MOHHON OIIEHKOW «3a4TeHOY
WJIH «HE 3a4TEHO».
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

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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