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AHHOTaAIU

Huctmmumza «MHOpMaMOHHBIE TEXHOJIOTUW» BXOAUT B 00Pa30BaTENbHYIO MPOTPAMMY
BbICIIEro 00pa3oBaHUs — NMpOrpaMMy OakajiaBpuaTa MO HAIpPaBICHUIO MOATOTOBKH/ CIIEHUAIbHOCTH
13.03.02 «DnekTposHEepreTuka M HIIEKTPOTEXHUKA» HampaBieHHOCTH «LludpoBas sHepreTHkay.
JucnurmuHa peanusyercs kadeapon «Ne32y.

JlucuuiuinHa HarelieHa Ha () OPMHUPOBAHKE Y BBITYCKHUKA CIIETYIOUIMX KOMITETCHIIUMA:

OIIK-1 «CnocobeH mMOHMMATh MPHUHIUIIBI PaObOTHl COBPEMEHHBIX HWH(OPMAIMOHHBIX
TEXHOJIOTUH U UCTIONB30BaTh UX JUIsl peIICHHs 3a/1a4 TPO(ECCUOHATBHON AEATEIIbHOCTI

CopepxaHue JUCHMILUIUHBI OXBaThIBA€T KPYr BOMNPOCOB, CBSI3aHHBIX C IOUCKOM,
KPUTUYECKHMM AaHAJIM30M W CHHTE30M MHGOpMAIMM, TOHMMAaHUEM MPUHIMIIOB PaOOTHI
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH, IPUMEHEHUEM CUCTEMHOI0 MOJX0Aa Ui PEeLIeHUs
IIOCTABJICHHBIX 33Jay, a TAaKXKe HM3yYEHUEM BO3MOXHOCTEH KOMIIBIOTEPHOIO MOJEIMPOBAHMS B
cpene nporpammubix nakeroB EXCEL, MATHCAD.

[IperonaBanyie  ITUCHUIUIMHBI — HpEAyCMaTpuBaeT  cienymomue (OpMbl  OpraHM3aluu
yueOHOro mporiecca: JeKIuu, JabopaTopHble pabOThI, CaMOCTOSTENbHAsI paboTa 00yYaroIierocs.
[TporpaMMoil AUCUMIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHJbl KOHTPOJIS: TEKYLIUMH KOHTPOJIb
yCIIeBaeMOCTH, MPOMEKYTOUHAsI aTTecTanus B ¢popme auddepenumpoBanHoro 3auera. [Iporpammoit
JUCLUIUIMHBL TPEIyCMOTPEHBI CIIEAYIOIME BHUJbI KOHTPOJIA: TEKYLIMM KOHTPOJIb YCIEBAEMOCTH,
MIPOMEXKYTOUYHAs aTTecTauus B (hopMe 3aueTa.

OO01ast TpyA0€MKOCTh OCBOEHUS IUCLUIUIMHBI COCTABIISIET 2 3a4E€THBIX €ANHMIIBI, 72 yaca.

SI3bIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUII.



1. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHHS MO AUCIUIUINHE

1.1. Ilenu npenogaBaHusi JUCIUTUIUHBI
[Toyuenue cryneHTaMu HEOOXOAMMBIX 3HAHWW, YMEHUH M HaBBIKOB B 00JIaCTH MH(DOPMAIIMOHHBIX
TEXHOJOTUH JUIA WX JAJbHEUIIEro IOCTOSHHOTO HCIIOJNB30BAHUS B LEIAX IIOMCKA, XPaHEHHS,
0o0paboTKM, aHanM3a W  TpeaCTaBleHUs  WHGOpMAIMM, a  TaKkKe  MOJCITUPOBAHHA
npodeccHoHaNbHBIX 33/1a4 KaK B MEpHoJ OOy4YeHHUs, Tak W B AajbHEHIIeld mpodecCHoHaTbHOMI
NEeSITETTLHOCTH.

1.2. JlucummivHa BXOIUT B COCTaB 00s3aTeIbHOM 4YacTH 0Opa30BaTEIbHONW IMPOTrPaMMBbI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHp IUTAaHUPYEMBIX PE3YJIBTATOB OOYYCHHS MO AWUCIMIUIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynpraTte u3ydeHHs IUCHUIUIMHBI OOYYAIOUIMHCS JODKEH O0JIafaTh CIICAYIOIMMA
KOMIIETEHIIMSIMA HJIM MX YacTsAMU. KOMIETeHIIMM W MHIUKATOPHI UX JOCTHIKEHHS IPHUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMKA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpymrma) Kon u Kox n HanMeHOBaHWE WHAMKATOPA JOCTHIKEHHS
HAaMEHOBAHHE
KOMIIETEHIIUU KOMIIETEHINH
KOMIIETEHIINH

OIIK-1 Cnocoben
HOHUMATb

OIIK-1./1.1 ucnonp3yeT COBpeMEHHbIE
HPUHLIMIIBI paOOTHI

IPOTrpaMMHO-TEXHUYECKHE TIATPOPMBI U
COBPCMEHHDBIX IpOTrpaMMHBIE CPEACTBA ISl pEIICHUS 3a/1a4

O61enpodeccuonanbHble | THPOPMALIMOHHBIX porp pest P
. npodeccuoHaIbHOMN e TeIbHOCTH
KOMIIETEeHIIUU TEXHOJIOTUH 1

OIIK-1./1.3 mpumeHsieT METO/bI U CPEJICTBA
UCTIOJIB30BATh MX JIJIS

UMHTALMOHHOTO MOJICIMPOBAHUS OOBEKTOB
peleHus 3a1a4 o

. | mpodeccnoHanbHON NeSTETLHOCTH

poQeCCHOHAILHON
JIeSITeIbHOCTH

2. Mecro nucuunianHsl B cTpykType OIT
JucnuninHa MoxeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00yUYalOIIUMUCS TIpU
W3YYEHUH CIIENYIOIINX AUCLIUIIINH:

- «MHdopmarukar,

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

- «Maremaruka. MaTemMaTH4ecKnuil aHAIIU3Y.

3HaHMs, NOJyYEHHBIE NIPU W3YYEHHH MaTepuana JaHHOW AMCLMILIMHBI, UMEIOT Kak

CaMOCTOSITENIbHOE 3HAU€HUE, TAK U MOTYT MCIIOJIb30BaThCsI PU U3YUYEHUU IPYTUX TUCIUIUINH!

- «{upoBble cUCTEMBI YIIPaBICHUSAY,

- «OCcHOBBI HH(POPMALIIOHHOM G€3011aCHOCTH.

3. OOBeM U TPYJTO0EMKOCTh JUCITUILTAHBI
JlanHbie 00 001ieM o0beMe AUCHUIUINHBL, TPYIOEMKOCTH OTAEIbHBIX BUJIOB Y4eOHON paboThI
10 TUCIUILIMHE (M pacrpeeseHue 3TOH TPyI0EMKOCTH [0 CEMECTpaM) IPeICTaBICHbI B Ta0IHIIE 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh JIUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yueGHol paboTh Bcero ceMecTpam
No4

1 2 3
Obwaa mpyooemkocmp oucyunaunwt, 3E/ (dac) 2/ 72 2/ 72
U3 nux uacos npakmuueckoii 0020Mo8KU
Ayoumopnuie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:




nexmu (JI), (gac)

17

17

npaktuueckue/cemunapckue  3aasatus - (I113),
(dac)

nabopaTtopHbie paboTs (JIP), (uac)

17

17

KypcoBoii nmpoekT (pabdota) (KII, KP), (1ac)

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (4ac)

38

38

Buo npomesicymounoii ammecmayuu: 3auer,
mudd. 3ager, sx3amed (3auet, Audd. 3a4, Dx3.**)

3aueT

3aueTt

*x .
HpI/IMeanI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. ConeprkaHue AUCLUIUINHBI
4.1. PacnpexneneHue TpyJI0EMKOCTH JUCLUILIMHBI IO pa3JesiaM U BUAAM 3aHITHI.

Pa3I[eJ'IBI, TEMBI IUCHUILTIMHBI U UX TPYAOCMKOCTD IIPUBCACHBI B Ta6J'II/II_[e 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIHUILINHBI, UX TPYA0EMKOCTh

Pasnenpl, TeMBbI IUCITATIIIMHBI Jexmm | 113 (C3) P KII CPC
’ (uac) (gac) (dac) (dac) (gac)
Cewmectp 4
Pasgen 1. [lpumenenne MS Excel mist ananusa u 4 4 10
00pabOTKH JTAHHBIX
Pasnen 2. [Ipumenenne MathCad st aHanmu3za u 2 5 10
00pabOTKHU TaHHBIX
Paznen 3. OcHOBBI MpOTpaMMHUPOBAHUS HA S3BIKE
7 7 10
Python
Pasznen 4. Maremaruueckue MOIEINA 4 4 8
AJIEKTPOIHEPTETHUECKUX OOHEKTOB
Uroro B cemectpe: 17 17 38
Htoro 17 0 17 0 38
[IpakThdeckass  TOATOTOBKA  3aKJIFOYAETCS B HEMOCPEJICTBEHHOM  BBITIOJIHEHUU

00y4aromyUMUCs OIpENIeNIeHHBbIX TPYIOBBIX (YHKLIHMH, CB3aHHBIX C Oynymiedl nmpodeccnoHaabHON

JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/ieJIoB U TEM JIGKIIMOHHBIX 3aHSATHH.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TaOwHIle 4.

Tabnuma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena

HaszBanue u copepxanue pa3enoB U TEM JEKIIMOHHBIX 3aHATHN

[Tpumenenne MS Excel mist ananmza n o0pabOTKH TaHHBIX.
ITpumenenne MS EXCEL s 06paboTKu TaHHBIX TEXHOJIOTHYECKOTO
nporiecca. Dopmynel 1 PYHKITUH, TTO3BOJISIONTNE 00pabaTHIBATh
MaccHBBI JaHHBIX. MoJIenh mapHOil perpeccuu

[Tpumenenne MS Excel mist ananmza n o0pabOTKH TaHHBIX.
ITpumenenne MS EXCEL nuis pemienus 3a1a4 ONTUMHU3ALUH.
Kommprorepnas monens 3agaun. LleneBas ¢pyakuus. OrpaHudeHus.
Pexum noucka pemeHus

[Mpumenenne MathCad st ananuza u 00padotku naHHbIX. PaboTa co
Cpenoii BU3yalln3aliy pe3yibTaToB MoaenupoBanus naker MathCad.




Perienue ypaBHeHwuit, ciucreM ypaBuenuit Polyroots, Given-Find

OcHOBBI porpaMMupoBaHus Ha si3bike Python. Tumnsr manHbIX
Omnepanuu ¢ nanHbsIMU. [lepemenHbIe, CTaHAAPTHBINA BBOJI/BBIBOJ.
Jloruueckue onepaiyu, ornepaiii cpaBHeHHsl. Y CIIOBHBIH omepaTop.

3 OcHOBBI IporpaMMupoBanus Ha s3bike Python. Tuxi for. dynkims

LIUKIIBL.

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

OcHoBBI IporpaMMupoBanus Ha s3bike Python. dynkmun 6e3
MapaMeTpoB. APryMEHTBI U IapaMeTpbl PyHKIMH. JIOKaJIbHbIC U
rio6anpHbIe IepeMeHHbIe. HCTpyKIus return. @yHKINY ¢ BO3BPATOM
OJIHOTO W HECKOJIbKMX 3HaueHui. Pabora ¢ 6ubaunorexoit NumPy.

4 MaremaTiudecKie MOAEIH JIEKTPOIHEPTETUIECKUX 0OBEKTOB.
Bosmosxknoctu SimInTech. UnTepdeiic mporpammel. 31k
IpOrpaMMHpPOBaHuA B cpenie. KoMmbroTepHoe MoienupoBanme
TEXHHYECKHX CHCTEM aBTOMATHYECKOTO YIPABJICHUSL.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEECHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHS U UX TPYJOEMKOCTb

M3 Hux Ne
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4ecKuX | TpyaoeMKOCTh, |IIPAKTHYECKOM |pasnena
/11 3aHSATUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIUHBI
Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO
| |
Bcero
4.4. JlabopatopHble 3aHATHUS
Tewmbl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTh PUBEACHBI B TadIULE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumeHnoBaHue 1a60paToOpHBIX paboT TPYAOGMKOCT, | MPAKTHHECKOI | paszesa
n/m (gac) MOATOTOBKH, | JUCIIUIT
(gac) JIMHBI
Cemectp 4
IMpumenenne MS Excel ais ananusa u 2 1 1
00pa0oTKu AaHHBIX. Mojenp napHoi
perpeccuu
[Tpumenenne MS Excel. KommbrotepHast 2 1 1
MOJIETIb 33a4U PacKpost
Pemenue cucrem ypaBHEHH IakeT 2 1 2
MozenupoBanusi MathCad.
OCHOBBI aJITOPUTMHU3ALII 2 1 3
Jlorndeckue onepanuu, ornepauy CpaBHEHHUS. 1 1 3
Y ca0BHBIM oniepaTop
OCHOBBI TPOrPAMMUPOBAHUS Ha A3BIKE 2 1 3
Python Ilukiibl B mporpaMMHpPOBaHUHU
OCHOBBI IPOrPaMMHUPOBAHUS HA S3BIKE 2 3
Python pabota co cnuckamu




SimInTech. KommsiotepHoe MoaeIMpoBaHue 4 4

Bcero 17

4.5. KypcoBoe NMpoeKTHpOBaHHE/ BBHITTOJIHEHHE KypPCOBOH PaOOTHI
VY4eOHBIM [JIJaHOM HE IPEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYA0SMKOCTh IPUBEICHBI B Tabuuiie 7.

Tabmuna 7 — Bunbl caMmocTosATebHON pabOThl U €€ TPYAOEMKOCTh

Bun camocrositensHO#M paboThI

Bcero, | Cemectp 4,

qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania 10 10

nucuuriniel (TO)

Kypcopoe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3) 10 10

Brimonaenue pedepara (P)

IToaroroBska k TCKYLIEMY KOHTPOJIIO

ycneBaemoctu (TKY) 10 10
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a0uHUKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 3 3
atrecrauuu (I1A)

Bcero: 38 38

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS

JUIS CAMOCTOSITENIbHON paboThl 00yUaroImuXcs MO JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl Il CaMOCTOSITENIbHOM padOThl 00YyYaroIIMXCsl YKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUIN

[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM IIpUBENIEH B Tabuie 8.
Tabnuua 8— IlepeyeHb NMe4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

UII;I[_HE;[%/GC bubnuorpaduyeckas ccplika
I'Bo3neBa B.A. ba3oBsie u npukiiagHble THPOPMAIIMOHHBIE TEXHOJIOTHH:
yueOnuk / B. A. I'Bo3neBa. - MockBa: ®OPYM: UH®PA-M, 2020. - 384 c.
007.5(075) - | Uudpopmaruka. ba3osslii kypc: yueOHoe mocodue/ C. B. CumoHoBHY [u 1p.] ;
n74 pen. C. B. CumonoBMY. - 2-¢ u3. - CI16.: [IMTEP, 2009. - 640 c.

1. V3ydyeHne BO3MOXXHOCTEH KOMITBIOTEPHOTO MOJEITHUPOBaHUS B cpene MS
EXCEL, MATHCAD u MATHLAB: yue6HO-MeTOanueckoe nocodue / B.B.
bynaros, E.lIO. Bartaesa, E.C. Ksac, B.Il. Ky3pmenko, A.B. Peicun - CII6:
OI'AOY BO Cankr-llerepOyprckuii  rocyJapCTBEHHbBI  YHUBEPCHTET
a’pokocMuuaeckoro npubdopocrpoenus, 2020. - 28 c.

2. UndopmanmonHslie TexHomoruu: yyebnoe nocodue / B.B. Bynatos, 1.B.
EnteimmeBa, B.I1. Kyszpmenko - CII6: ®I'AOY BO Cankr-IlerepOyprekuii

TOCY/IapCTBEHHBI YHUBEPCHUTET adpoKocMudeckoro mpubdopoctpoerusi, 2021.
-91c.




‘ 3. Pemenne umxenepusix 3anau B cpere MATHCAD yuebHO-MeToquecKoe

7. TlepedeHb 371EKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
UH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOI cetH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOMUMBIX [UIi OCBOCHHUS HCIHILUINHBI
npuBezieH B Tabnuie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAILMOHHOU ceTu «HTepHEeT»
URL aapec HaumenoBanue

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, HCHOIB3YeMOTr0 NpPHU OCYIIECTBICHUU
00pa30BaTEILHOTO MpOoIecca M0 JUCIUIIIHHE.
[TepeueHp nUCMONB3yeMOro IPOrPaMMHOTO OOeCIIeueHHs peicTaBieH B Tadmuie 10.

Tabmuna 10— [TepeueHp mporpaMMHOT0 00€CIICUCHHS

Ne i/t HanmenoBanue

1 MS Excel, nuiieH3n0HHOE

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

3 SimInTech, nuuen3uonnoe

8.2. IlepeucHb WH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX npu
OCYILECTBIICHIUH 00pPa30BaTEIBHOTO MPOIECcca MO AUCIUTUINHE

[Tepeuens WCTONB3yeMBIX HH(DOPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABJICH B
Tabmmuite 11.

Tabauna 11— IlepeueHb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

URL anpec HaumenoBanue
Hanucanue ckpuntoB Ha si3sike | https://github.com/
Python
Hanmcanue ckpuntoB Ha si3sike | https://habr.com/ru/all/
Python
Wurepuet-pecypc PythonRu https://pythonru.com/biblioteki/scipy-python
Cpena TMHAMHYECKOTO https://simintech.ru/
mojenupoBanus SiminTech
DnekTpoHHas OMOIMOTEKA https://lib.guap.ru/jirbis2/index.php
I'VAII

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepHaTbHO-TEXHMUYECKOH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNbHOrO Mpoliecca 10 AUCIHUILTNHE, IpeACTaBiIeH B Tabnuuel?2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
n/m MaTepHUaIbHO-TEXHIUUECKOH 0a3bl (TIpu HEOOXOIMMOCTH)



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

2 | MynbrumenuitHas JISKIIMOHHAS ayTUTOPUS 21-18

KommnbrotepHsrii kinacce 31-04

10. OueHouHbIE cpeICcTBA TSI IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEACTBIUISI TMPOBEIACHUS MPOMEKYTOYHOM aTTeCTalluu
00yJaromuxcs Mo JUCUUIUIMHE PUBEIEH B Tabuue 13.
Tabmuna 13 — CocTaB OLIEHOYHBIX CPEICTB JIJIsl MPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu

Bua npomMeXyToO4HOM aTTeCTalluu [IepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucoxk BOMpOCOB;
Tecrtsr;

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulbHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenne cemectpa MOXKET MCIOIB30BaThCS
100-0annpHast ~ mKajga ~ MOJAYJIBHO-PEHTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS cpOpPMHUPOBAHHOCTH KOMIETEHITHIH

OrieHKa KOMITETEHIUN

Xapakreprctika chOpMUPOBAHHBIX KOMITETEHITUM
5-0ayuipHad mIKaia PaKIep (bopup

— oOyyaromuiicss TayOOKO U BCECTOPOHHE YCBOMWJI IPOIPaMMHBIM
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIONOJNHHUTEIBHON JIMTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITSIILHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BhIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEMAIN3HPOBAHHBIX IIOHITHIA.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaTypPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKOH JESITEIHHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS TOJBKO OCHOBHOWU
JUTEpaTypHl;

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— WCTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHHM 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX HOHSITHUM.

«yZIOBJIETBOPUTEITHLHOY
«GauTEHO»

— oOyyaroluiicss He YCBOWJI 3HAYUTENbHOM dYacTh MPOrPaMMHOTO

MaTepuana;

«HEYIOBJIETBOPUTEIILHOY» | — IOTTYCKAaeT  CYIIECTBEHHblE  OMMOKM U  HETOYHOCTH  IpHU
«HE 3aUTECHO» PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIPABIICHUH;

— UCTIBITHIBAET TPYAHOCTH B MIPAKTHUYECKOM MMPUMEHEHUH 3HAHHIA,

— HE MOXKET apr'yMEHTHUPOBATh HaY4YHbIE MTOJIOKEHUS,




Or11eHKa KOMITETEHITUH

XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0abHas IIKaIa pAKTEp bopvrp

— He (OopMyYIUpPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBbie KOHTPOJILHBIC 3a/IaHUS WIH WHBIC MAaTEPHUAJIBI.
Bormpocs! (3amaun) aiis sKx3aMeHa mpeacTaBiIeHbl B Tadnuie 15.

Tabmuna 15 — Borpocs! (3aga4umn) 1S 9K3aMeHa

Ne i/t [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa Kon
UHJIMKaTopa
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bomnpocs! 11 3aueta npeacTaBieHsl B Tadbauie 16.
Tabmuna 16 — Bonpocs! 1 3auera
Ne /it [Tepeuenb BOPOCOB [JIs 3a4€Ta Koz
MHIMKATOpa

1. bazoBsle Tumbl qaHHbX B Python. OIIK-1./1.1

2. Oneparnuu HaJl ETBIMU U BEIIECTBEHHBIMU TUTIaMH. OCHOBHBIE
dbyskmn moayis math B Python.

3. [Tpuoputetsl onepatopoB B Python. Mi3MeHeHne npuopuTeTos.
CoxkpallleHHas 3aluch ONepaTopoB

4. [{uKibl ¢ IpeaycloBUEM U C HOCTYCIOBUEM. BIOK-CXeMBl,
peaIM3YIOLINE 3TU LUKJIBL.

S. Omnepatops! B Python: ycnoBubie onieparopsl, oneparop mukmna  (OITK-1./1.3
for..in

6. CrpyKkTypupoBaHHbBIE  TUIBL. MaccuBbl  OJHOMEpHBIE U
nByMmepHsble. Peanuzanus B Python (cimcku, KopTexn).

1. Peanmn3zanust MaTpuibt

8. Crpoxku B Python. Onepariuu co cTpokamu.

9. TpeboBanus k odpopmiienuto poxkymentauuu (ECK/, ECILJ, |OIIK-1./.1
ECT) u TpeOoBaHUS K BBINOJIHEHHUIO YEPTEKEH MPOCTHIX
00BEKTOB

10. Kakue moHsATHS BXOAST B MOCTAHOBKY 3ajaud ontuMmuzauuu, [OIMK-1.J1.3
YTO SIBJIICTCSI pelICHUEM 33Jiauil ONTUMH3ALUU?

IlepeueHnp TeM Ui KypCOBOTO IPOEKTUPOBAHM/BBIIOJHEHNUS KypCOBOH paboThI

npeJcTaBiIeHbl B Tabnuie 17.

Tabmuua 17 — IlepeueHb TeM sl KYPCOBOTO MPOSKTUPOBAHUS/BBIIIOIHEHHUS] KYPCOBOM pabOThI

No /it N
KYPCOBOi1 paboThI

[TpumepHBIii TepeueHb TeM JUIsl KypCOBOTI'O TPOEKTUPOBAHMSI/BBITTOIHEHUS

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bompocsr st mpoBeneHHsT TPOMEXYTOYHOW aTTecTalii B BUIE TE
MpeJICTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIPOCOB JJIsi TECTOB

CTUPOBAHUS

. Kon
Ne n/mn [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB
WHIMKaTOpa
1 Kakune ocHOBHBIE BCTPOSHHBIE THITHI JaHHBIX NIPE/ICTaBIeHbI B Python OIIK-1./.1
CYIIECTBYIOT ?
a) IeJIble YKciIa, BEIIeCTBEHHbBIE YUCIIA, CTPOKH, CIIUCKU, KOPTEXKH,




CIIOBapH
0) 1esble Yrca, IeHCTBUTEBHBIC YHCIIa, 3HAYCHHUSI JIOTHIECKOTO THUIIA,
3HAYCHUS CTPOKOBOTO THIIA

B) IIEJIbIC YHCIIA, YKCIIA C IUIABAIOIICH TOYKOM, CTPOKH, THITbI TAHHBIX
npuHuMatomue aubo False, mu6o True

Kakue Oneparopsr Python cymectByroT? OIIK-1./1.3
a) 0a30BBIC OTIEPATOPHI
0) yIpaBIsIOINE ONEPATOPHI
B) JIOTHYECKUE ONEPATOPBI
r) OaliTOBBIE OIIEPATOPHI
ComnoctaBbTe TEPMUHBI U ONPEACIICHUS OIIK-1.11.1
1. Moy math
2. IMKJI C IOCTYCIOBUEM
3. ycrnoBHbIH orneparop nukia for ... in
a. [luxa while paGoTaeT Mo NPUHIKITY «I0 TE€X IO, MTOKa»
6. JlaHHBIN MOIYIb JaeT OOMIMPHBIN (PYHKIIHOHA JJISl TIPOBEICHHS
BBIUMCIICHUH ¢ BEIIECTBEHHBIMH YK CIaMU (YMCIIaMU C TIaBAIOLIEH
TOYKOMN)
B. [{uxu for B Python ucnons3yercs, korjga KoaMyecTBo UTEpaLuit
3aBHCHUT OT TOTO, CKOJIKO B YCIIOBHH 33JJaHO 3JICMEHTOB
Yro Takoe docstring? OIIK-1./1.3
1. ToO cTpoKa JOKyMEHTAIMH, KOTOPasi OMMCHIBAET, YTO JIEIAET
(GYHKIHS, METOJ, MOAYJb M Kiacc Python
2. TIONydYeHHe JOKYMEHTAIUIO TI0 aTpHOyTaM 00BEKTa C IIOMOIIIBIO
aTpuOyta doc
3. TmycToit omeparop
OIIK-1./1.1
Yro Takoe 0OBEKTHO-OPUEHTHPOBAHHOE MPOrPaAMMHUPOBAHKE, BBIOEpUTE
IIPaBUJIbHBIN OTBET.
1. mepenava mepeMEeHHOTO KOJIMYECTBA ApTYMEHTOB B (DYHKITHIO.
2. OCHOBHbIE IPUHLUIBI 00BEKTHO-OPUEHTUPOBAHHOTO
POTPaMMHUPOBAHUS — HACJIEIOBAHNE, HHKATICYJISIIHS, TOTUMOP(U3M
3. KaX/Iplii Ipo1iecc UMeeT CBOM COOCTBEHHBIN HA0Op pecypcos,
BKJTIOYAast TAMSITh, OTKPBITHIE (aiJIbl, CETEBBIC COCTMHEHUS U IPYTUE
CHCTEMHBIE pecypc
Yro Takoe globals() u locals()? OIIK-1.11.3

1 sBnsArOTCS ABYMS pa3IMUHBIMU TUIIAMH JJAHHBIX, KOTOpBIE
IPEIOCTaBIISIOT HA0OP SJIEMEHTOB B ONPEICIICHHOM MOPSIIKEe

2 coJiepaKar ClIoBapH, KOTOpPbIE XPaHAT aTpUOYThI 0ObEKTa B BUJIE Map
KJTIO4Y-3HaYCHNE

3 3T0 BcTpoeHHbIe pyHKIMHU B Python, koTopbie Bo3BpalatoT cI0Bapu
rII00ATBHBIX M JIOKAJTBHBIX IEPEMEHHBIX COOTBETCTBEHHO.




B Python MoskeT i ObITh HHIEKC CIIMCKA OTPULIATEILHBIM?
1. Jla, vHIEKC CIMCKa MOXKET OBITh OTPUIIATEIHHBIM.
2. Her, He moxer

OIK-1.]1.1

UTo 3HAUUT KOHCTPYKLIUA Pass?

1. Het, moToMy 40 B MHOTOITIOTOYHBIX MPUIOKEHHUSIX HECKOJIBKO
MOTOKOB BBITMOJIHSAIOTCS. B paMKaX OJTHOTO MPOIIecca, UCIOIb3ys o0IIme
pecypchl.

2. IpUHUMAET OOBEKT B BUJIC apIyMEHTa U BO3BPAIAET CIIUCOK UMEH
BCEX aTPHOYTOB M METOJIOB OOBEKTA.

3. B Python, pass siBisieTcst mycTbiM orepatopoM. OH HCIIONIB3YETCs TaM,
/1€ CHHTaKCUYEeCKHU TpeOyeTCs oneparop, HO HUKaKuX JeHCTBUI
BBITOJIHATH HE HYXKHO.

OIK-1.71.3

ComnocTaBbTe TEPMHUHBI U OTIPE/ICICHUS
1. 00BEKTHO-OPUEHTUPOBAHHOTO TIPOTPAMMHUPOBAHHSI
2. Atpu0yr dict
3. YTunura py_compile

a. mpoBepka (paiina Ha HaJTMYKMe CUHTAKCUYECKHUX OIIMOOK 0e3 ero
3arycka

0. OCHOBHBIE MPUHIIUITBI O0BEKTHO-OPUEHTUPOBAHHOTO
nporpammupoBanus (OOII), Takue Kak HAcJIeI0BaHKE, UHKATICYIISALNS U
noJIMMOp(hU3M

B. XpaHUT aTpuOyThl OOBEKTA B BUJE AP KIIIOU-3HAYCHUE

OIK-1.]1.1

10

KiroueBoe cioBo self.

Bribepute npaBUIbHBINA OTBET.

1. ums ¢aiina, KOTOPBIN Bl XOTUTE IPOBEPHUTD

2. MICTIONIb3YeTCs AJIs OOpallleHus K TeKYIIeMy 0OBbeKTy Kiacca.
3. mpoBepka ¢aiiaa Ha CHHTAKCUYECKHE OITHOKU

OIK-1.71.3

11

Kak MoxHO ucnosnb3oBats ekopatop B Python.

1. Mo’keT OBITh MOBTOPHO MCIOJIb30BaH B IPYIHMX MpOrpaMMax.

2. JlekopaTopbl MOT'YT MCII0JIb30BaThCS JUIs J0OABIEHHSI JOTMPOBAHUS,
MPOBEPKU ayTeHTU(UKALINN, TAMHUHTA BBIITOJIHEHUS U IPYTUX aClIEKTOB
3. Jlnis M3BJICYEHMSI ONPEAEIIEHHOM YacTH MOCIIEI0BATEIBHOCTH

OIIK-1./.1

12

PaccraBbTe B mopsiike MOSIBJICHUS CIOCOOBI MIeHTU(DUKAIIUN
MOJIE30BaTE]Is.

1 Unentudukanus no 6HOMETPUYECKUM XapaKTEpUCTHKAM
2 KoMmrinekcHbIe CUCTEMBI UACHTH(PUKAITUU

3 Unentudukanus mo naposro

OIK-1.71.3

13

CniocoOs1 mu¢poBanus nHGopMaun
1. CummerpuyHoe
2. AcuMMETpUYHOE
3. JlymuekcHoe

OIK-1.]1.1

14

YcTraHoBUTE COOTBETCTBUE:

1. simplify

2. substitude

OIK-1.]1.3




3.factor

4. expand

a) (pyHKIMSI, BBITOTHSIONIAs ONEPALHIO MTOJCTAHOBKH

0) byHKIMS, BBIOITHSIIOMIAS ONIEPALIUIO YIIPOCTUTD BhIpaXKEHHE
B) (YHKIIHS, BBITIOJTHSIIOIIAS OTIEPAINIO Pa3BEPHYTH
(OTKpBIBaET CKOOKH, MPUBOIUT TIOTIOOHEIC)

r) G YHKIHMS, BBIIOJHSIONIAS ONIEPALUIO PA3JIOKUTh HA MHOKHTEIN

15

Yro B MathCAD ompenenser cuctemuas nepemennas ORIGIN?
1 HaganbHoe 3Ha4YeHNE MHIEKCOB MATPHII

2 KOJIMYECTBO 3HAKOB TOCJIC 3aIATON

3 TOYHOCTH BBIYHMCIICHUI

OIK-1.]1.1

16

Kaxkyto koncranty B MathCAD MosxHO TiepeonpeneinTh?
le

2TOL

3n

OIK-1.]1.3

17

Yro o603Hagaer cumboi «%» B MathCAD?
1 pazmepHOCTD

2 omepatop

3 KoHCTaHTa

OIK-1.]1.1

18

Kak 8 MathCAD B TekCTOBYIO 00J1aCTh BCTABUTh BBIYUCIUTEIBHYIO?
1 BemmonHUTE KOMaHay [IpaBka/TexcoBas 001acTh

2 BBHIMONHUTH KOMaHAy BeraBka/TekcroBast 001acThb

Boinonnute komanny PenakrupoBars/TekcToBas o0maacTb

OIK-1.]1.1

19

Kakoli Tun npucBoeHus onpeensieT IepeMEeHHYIO B JTI000M MecTe
nporpammel B MathCAD?

1 I'nobanpHOE

2 JlokanbHoOE

OIK-1.71.3

20

BriOepute BapuaHT OTBETa C  TOMOIIBIO KAKOTO 3HAKA CIEIyeT
N00ABIIATH Pa3MEPHOCTH K 3HAYCHUSIM NMEHOBAHHBIX BEJIMYHH B B
MathCAD?

1 mpoGen

2 BO3BE/ICHUE B CTEIICHb

3 yMHOXXEHHUE

OIIK-1./1.1

21

BeiOepute npaBusibHbIe BapuanThl oTBeTa. [iis mporpammMer MathCAD
3JIEMEHTaMH BEKTOPA MOTYT ObITh:

1Yucna

2 BeIpaxkeHus

3 OyHKkuMn

OIIK-1.]1.3

22

MoryT 51 ObITh TapaMeTPhl YCIOBHBIX OMEPATOPOB YCIOBHBIMU
BBIPAXKCHUSIMU?

OIIK-1./.1




1 ma
2 HET

23

CHUMBOJBHbBIE BEIYMCIICHUS |
1 mpuGnmxeHHbIe

2 TOYHEIE

3 YKCICHHBIC

OIK-1.]1.3

24

LeneBas pyHKIHS 3TO:

1 BemiecTBeHHAs WM LETOYUCIEHHAS (DYHKITNS HECKOIBKHUX
MepEMEHHBIX, MOAJIeXkKAIIasi ONTUMHU3AIUA (MUHUMHU3ALUN WU
MaKCHUMU3AIIMHK) B IIEJISAX PEIICHUSI HEKOTOPOM
ONTHUMH3AUOHHON 3aa4u

2 (yHKIMSA, IKCTpEMATbHOE 3HAYCHHE KOTOPOU MINETCs Ha
JIOMyCTUMOM MHOXECTBE B 33/1a4aX MaTEMaTUYECKOTO
MIPOrPaMMHUPOBAHUS

3 dyHKIWMS, KOTOpAasi CTPOUTHCS JJISL JOCTHKCHHSI IIETICH

OIK-1.]1.1

25

CniocoObl UACHTU(PHUKAIUH [T0JIb30BATENs?
1o maposto

210 GMOMETPUUYECKUM XapaKTePUCTUKAM
3KOMILIEKCHBIE CHCTEMBI I/IIIGHTI/I(l)I/IKaIII/II/I

OIK-1.]1.3

26

Iens na(popMaTH3anMy 0OLIECTBA 3aKIIOYACTCS B

1 cmpaBemnBOM pacnpenenenuu oiar
2 yIIOBIIETBOPEHHUH AYXOBHBIX MOTPEOHOCTEH UeioBeKa
3 MakCHMMaJbHOM YOBJIETBOPEHUU MH()OPMALIMOHHBIX TOTpeOHOCTEM
3a CYET IMOBCEMECTHOI'O BHEIPEHUSI KOMIIBIOTEPOB U CPEJICTB
KOMMYHHKaIUU

OIK-1.]1.1

27

Jlannabie 00 00BEKTaX , COOBITUSAX, MPOIIECCaX, ITO:

1Coneprxanue 6a3 3HaAHUI

2 HeoOpaboTaHHBIE COOOIIEHUS, OTPAKAIOIIUE OTACIbHbIE (PAKTHI,
MIPOIIECCHI, COOBITHS

3 coo01IeHus, HaXOAIMIMEeCs B XPaHWIHIIAX JaHHBIX

OIIK-1./.3

28

WNudopmanus 31o:

1 mpenBapuTenbHO 00pabOTaHHBIE TAHHBIE, TOAHBIC IS IPUHSITHS
yIpaBIeHYECKUX PeIIeHUI

2 coobmienust, 3aUKCUPOBAHHBIEC HA MAIITUHHBIX HOCUTESX

3 coo01IeHus, HaXOAIINUEeCs B XPaHUIHIIAX JTaHHBIX

OIIK-1./.1

29

B kakom 3akoHe oToOpakaeTcs 00BbEeKTUBHOCTD Mpolecca
uH(popMaTu3anuu ooduecTBa

1 3akoH yObIBaromiei JOXOAHOCTH

2 3aKkoH “He00X0AMMOTO pazHooOpa3us’”

3 3aKOH IIMKJINYECKOTO pa3BUTHS

OIIK-1./.3

30

C kaKo¥i eIbI0 OCYIIECTBISIETCS] KOMUPOBaHUe HHpopMauu ?

1 CokpaiieHre TpyIOBBIX 3aTpat Ipu BBOJIE HH(OpMAIHK

2 yIpOIIEHHE BBIYUCIUTENBHBIX ONepalui

3 YnpouieHue npoueayp COpTUPOBKU JaHHBIX

4 Yno6cTBa mporenyp ohopMiIeHUs] YIPaBICHUECKUX JOKYMEHTOB

OIK-1.]1.1




[lepeyeHb TeM KOHTPOJIBHBIX pabOT MO AMCUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (OpPMBI
o0yd4eHus, mpecTaBiIeHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIMUX dSTanmbl (HOPMUPOBAHMS KOMIICTCHLUH, COAEpXKaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHON aTTEeCTalluu O0Y4arolnXCs
'VAIL

11. Meroaudeckue yKazaHus Ui 00YJarOIINXCs IO OCBOSHUIO TUCITUTUINHBI

11.1. Meroauueckue yKazaHus I OOYyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3zHauYeHUE JICKIIMOHHOTO Marepuaia — JOTHYECKU CTPOMHOE, CHUCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKEHHE ydeOHOro marepuana. Ha3zHaueHHe COBpPEMEHHOHN JISKIIMHM B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO 10 TEME, a B OCBOCHUU
GyHIaMEHTAIBHBIX MPOOJIEM JWCIHUIUIMHBI, METOJOB HAYYHOTO II03HAHUS, HOBEHIINX
JOCTHKEHUI HaydyHOW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpraHU3AIMOHHYI0 M MH(POPMAIIMOHHYI0 (YHKIHMH. JISKIUs pacKpbhIBacT MOHATHHHBIA amnmapar
KOHKPETHOM 00siacT 3HaHus, €€ MpoOJIeMbl, JaeT IEJbHOE MPEACTaBICHUE O IUCLUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTHHAMM.

[LranyupyeMbie pe3yJabTaThl IIPH OCBOSHUH 00 YYAIOIIMMICS JICKIHOHHOIO MaTepHaa.

— TIOJIy4YEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YPOBEHBb
KOTOPBIX OINpPEAETseTCs eJIeBO YCTaHOBKOW K KaXKJJ0M KOHKPETHO! TEME;

— TOJy4YeHHE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTENIEM;

— pa3BuTHE MNpOodecCHOHANBHO-IETOBBIX  KAauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHOW PabOTHI;

— TMOJYy4YeHUE 3HAaHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— Hay4MThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIICIATH TJIaBHBIE MBICIA U
MOJIOKEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIAaM, TOBTOPSATH WX B  Pa3IMYHBIX
bopMynupoBKax);

— TOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMUMBIX TEPMUHOB U TIOHSTHIA.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CclaijoB U
WCIIOJIb30BAHUEM pPa3[laTOYHOr0 MarTepuajga MpU TPOBEACHUU KOPOTKHX JUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/AETBHBIX TEMATHK 10 TUCIUIUIMHE.

CTpyKTypa Opea0OCTaBICHHS JSKIIMOHHOIO MaTepHaa;
Pasnien 1. [Ipumenenne MS Excel g ananm3a u 00paOOTKH JaHHBIX
Paznen 2. Ilpumenenrie MathCad nig aHanu3a ¥ 00paboTKH JaHHBIX
Pazgen 3. OcHOBEI IporpaMMHUPOBaHuA Ha s3bIke Python
Paznen 4. MareMaTHuecKre MOJENIH DICKTPOIHEPIreTHIECKUX 00BEKTOB

11.2. Meroauyueckue yKa3aHUs sl OOYYarOIIUXCS MO BBHIMOJIHEHUIO JIAOOPATOPHBIX
pabot




B xoxe BemonmHeHUs mgabopaTOpHBIX pabOT O0OyYarOMUKCS MODKEH YIIIYOWTh |
3aKpENUTh 3HAHMS, NPAKTHUYECKUE HABBIKU, OBJIAZIETh COBPEMEHHOM METOAMKONM U TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAMOHHON XapaKTepUCTUKON 00ydaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOMT U3 3KCIIEPHUMEHTAIbHO-TIPAKTUYECKON, PacyeTHO-
AHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 51abopaTtopHBIX pabOT OO0yYarOIUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3YYEHUS JUCIUIUIMHBI, OMpenesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCSI K CpelCTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00yYaroIerocs:

— NpUOOpeTEeHHE HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHM U OOBEKTOB,
W3Yy4aeMbIX B paMKaXx JaHHOW JUCITUILINHBI,

— 3aKpeIUIeHHEe, PAa3BUTHE U JeTalln3alls TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JCKIUSX;

— TOoJy4YeHHe HOBOM MH(OpPMALMK 110 U3y4aeMON AUCIUILIUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboTel ¢ J1a00paTOpHBIM
o0opyoBaHreM U mpudopamu.

— 3ajanue u TpeOOBaHUS K MMPOBECHHUIO Ja00PATOPHBIX PabOT

WNudopmannonnsie Texnomoruu: yaeonoe nocooue / B.B. bynaros, U.B. Entermesa, B.IL.
Kyspmenko - CII6: ®I'AOY BO Cankr-IlerepOyprckuii rocyaapCTBeHHbIM YHHUBEPCUTET
a’poKocMuueckoro npudopocrtpoenus, 2021.

Crpykrypa u dpopma oTyera o labopaTopHoi pabore
Wudopmannonnsie TexHonoruu: yuebnoe nocobue / B.B. bynaros, 1.B. Enteimesa,
B.I1. Ky3bmenko - CI16: ®T'AOY BO Cankr-IlerepOyprckuii rocyjapcTBEHHbIN YHUBEPCUTET
a’pokocMuueckoro npudopoctpoenus, 2021.

TpeboBanus k ohopmIIeHHIO OTYETA O TaOOPAaTOPHOH pabore
Nudopmannonnsie TexHonoruu: yuyebnoe nocodbue / B.B. bynato, 1.B. EnTeiesa,
B.II. Ky3bmenko - CI16: ®I'AOY BO Canxr-IlerepOyprekuii rocyaapcTBEHHbIN YHUBEPCUTET
a’pOKOCMHUYECKOro npubdopocrpoenus, 2021.

11.3. Meroauueckue yKazaHus JUIsi OOYJaIOMIMXCS MO MPOXO0XKIESHHIO CAMOCTOSITEITHHOM
paboThI

B xoze BBIIOTHEHUS CaMOCTOSATENbHON pabOThl, OOyUarOUIHIiCs BBIIOIHAET paboTy MO
3aJJaHUI0 ¥ IIPU METOJUYECKOM PYKOBOJCTBE IpENojaBatelis, HO 06e3 ero HemocpeJCTBEHHOrO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovyero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHWU U CHUCTEMAaTH3allMM NPUOOpETaeMbIX 3HAHUHM, 00ecrednBaeT BBICOKUM
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, NOMOIaeT TMOJYyYUTh HABBIKA IOBBIIICHUS
npo(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00y4aroIUX CSASBISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHal 1o JUCIHILINHE;

— METOJIUYECKHE YKa3aHHUsS MO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (Ui 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).



Nudopmanmonnsie TexHomoruu: yuyeoHoe nocodue / B.B. bymaros, 1.B. Enteimiesa,
B.II. Ky3pmenko - CI16: @T'AOY BO Cankr-IlerepOyprckuii rocy1apcTBeHHbIN YHUBEPCUTET
a’pOKOCMHYECKOro nmpudopocTpoenus, 2021.

Crpykrypa u dhopma oTyera o 1abopaTopHoii pabore
WNudopmannonnsie TexHonoruu: yuebnoe nocobue / B.B. bynaros, 1.B. Enteiesa,
B.I1. Ky3eMmenko - CI16: ®I'AOY BO Cankr-IlerepOyprckuii rocy1apcTBEHHBIH YHUBEPCUTET
a’poKOCMHUYEcKOro mpubdopocrpoenus, 2021.

TpeboBanus k 0OpMIICHHIO OTYETa 0 JabopaTOpHOi paboTte
Nudopmanmonnsie TexHojgoruu: yueoHoe nocodbue / B.B. bymaros, 1.B. Exreimesa,
B.II. Ky3bpmenko - CI16: ®I'AOY BO Cankrt-IlerepOyprekuii rocyaapcTBEHHbIM YHUBEPCUTET
a’poKoCMHYEcKoro nmpudopocrpoenus, 2021.

11.4. Meroauyeckue yKazaHUsA Ui OOYYAIOIIMXCS IO MPOXOXKACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAaeMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPELYCMAaTpPUBAET KOHTPOJb KadecTBAa 3HAHUMI
00yyYaroIuxcsl, OCyLIECTBISEMOI0 B TEYEHUE CeMecTpa C LIEeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLIUATIIINHBI.

[IpoBeneHne TEKylEro KOHTPOJS YCIIEBAEMOCTH OCYILECTBISETCS C IIOMOIIBIO
1ab0paToOpHBIX padoT, MPHUBEACHHBIX B Tabmuie 6. OICHUBAaHHWE TEKYIIErO KOHTPOJIS
yCIIEBa€MOCTH, OLIEHMBAETCS IO CcHUCTeMe 3aueT/He 3aueT. IlojokuTenbHbIM pe3yiabTar
TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH JA€T CTYACHTY JOTIOJIHUTENLHBIA Oajul MpH MPOBEICHUN
IIPOMEXYTOUHOM aTTecTaluu. Pe3ysbTaTel TEKyIIEro KOHTPOJISI MOTYT YUYUTBIBATHCS IIPU
IIPOBEICHUM IPOMEKYTOYHOU aTTECTALINH.

Mertoaudyeckue MaTepuaibl, ONPEACIAIOIUE IPOLEAYypbl OLICHUBAHWS 3HAHMM,
YMEHUH, HAaBBIKOB U / WIN ONBITA ACATEIBHOCTH, XapaKTEPU3YIOMIUX ATaIbl ()OPMHUPOBAHUS
KoMIeTeHIMi, conepxkarcs B Ilonoxenusx «O TekylieM KOHTPOJIE YCIIEBAEMOCTH M
IPOMEXYTOUHOM aTTectauuu cryneHTtoB ['YAII, oOydaromuxcs 1mo mporpamMmmaM BbICIIETO
oOpa3zoBanus» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KauyecTBa y4eOHOW paboThl
ctyneHToB B ['YAII».

11.5 Meroauueckue ykazaHus Ajsl 00y4JaroMXcs MO MPOX0XKIAECHUIO IPOMEKYTOUHOM

aTTECTALlNH.

[Ipomexyrounas  artectanus  OOydarloIIUMXCsl — NpeAycMaTpUBaeT  OIICHMBAaHHE
IPOMEXYTOUHBIX M OKOHYATENbHBIX Pe3yJbTaToB oOyueHHs 1Mo aucuuminHe. OHa BKIIOYaeT B
ceOst:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYyYEHHBIX OOYUYaAIOLIUMCS B XOJI€ U3YUECHHUS
y4eOHON UCIUIUIMHBI B LIEJIOM WM IPOMEXYTOUHAas (110 OKOHYaHUU CEMECTpa) OlIeHKa 3HAHUU
00y4aroImuMcsl IO OTJENbHBIM pa3jiesiaM JAUCHUILIUHBI C aTTECTAllMOHHON OLIEHKOW «3auTeHO»
WIH «HE 3aU4TEHOY.

Cucrema OIEHOK IIpM NPOBEJEHUM IPOMEXYTOUYHOM aTTECTALIMA OCYILECTBISAETCS
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
IPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOywaronmxcs Mo mnporpaMmaM BbICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OIIEHKM KadecTBa Y4eOHOW paboThI
cTyneHToB B ['YAIDy.

ITpoMexyTouHass arrecTanus OLEHUMBAETCS 110 pE3ysbTaTaM TEKYLIEro KOHTPOJA
ycreBaeMocTH. B ciydae, eciu CTYJeHT MO YBaXXUTEJIbHON MPUYUHE HE BBIMOIHII TpeOOBaHUS
TEKYIIEro KOHTPOJsS, €My NpPEIOCTaBIsAETCS BO3MOXXHOCTb CHATh 3aJ0JDKEHHOCTH IIO
nponyieHHbIM TeMaM. dopma mpoBeeHUs TPOMEXKYTOUHOM aTTEeCTallMd — MUChbMEHHAs.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMMy JUCIUIUIMHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
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Kadeapsl
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