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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 MPO(ECCUOHATBHON IEATEIIbHOCTI

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 3aJau, a TaKXKe M3yYEHUEM BO3MOXHOCTEH KOMIIBIOTEPHOIO MOJEIMPOBAHMS B
cpene nporpammubix nakeroB EXCEL, MATHCAD.

[IperonaBanyie  ITUCHUIUIMHBI — HpEAyCMaTpuBaeT  cienymomue (OpMbl  OpraHM3aluu
yueOHOro mporiecca: JeKIuu, JabopaTopHble pabOThI, CaMOCTOSITENbHAsI paboTa 00yYaroIierocs.
[TporpaMMoil AUCUMIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHJbl KOHTPOJIS: TEKYLIUMH KOHTPOJIb
yCIIeBaeMOCTH, MPOMEKYTOUHAsI aTTecTanus B ¢popme auddepenumpoBanHoro 3auera. [Iporpammoit
JUCLUIUIMHBL TPEIyCMOTPEHBI CIIEAYIOIME BHUJbI KOHTPOJIA: TEKYLIMH 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
[Tonyuenue cryneHTaMu HEOOXOAMMBIX 3HAHHUH, YMECHUH M HaBBIKOB B 00J1IaCTH MH(OPMAIIMOHHBIX
TEXHOJOTUH JUIA WX JAJbHEUIIEro IOCTOSHHOTO HCIIOJNB30BAHUS B LEIAX IIOMCKA, XPaHEHHS,
0o0paboTKM, aHanM3a W  TpeaCTaBleHUs  WHGOpMAIMM, a  TaKkKe  MOJCITUPOBAHHA
npodeccHoHaNBHBIX 33/1a4 KaK B MEpHoJ OOy4eHHUs, TaKk W B AajbHEHIIeld MmpodecCHoHaTbHOM
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
IUTaHUpYeMbIMU pe3ynbratamu ocBoeHus 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 KOMIETEHIIMHA 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 MOJICIUPOBAHUS 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,

- «Maremartuka. 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. OO0BeM U TPYJT0EMKOCTh JUCIUILTAHBI
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. 19 19




B TOM YMCJIC:

nexiuu (JI), (dac) 19 19
npaktuueckue/cemunapckue  3ansatus  (113),

(dac)

naboparopusie padbots (JIP), (dac) 18 18

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

9K3aMeH, (Jac)

CamocmosamenvHnas paboma, Bcero (Jac) 56 56

Buo npomesicymounoii ammecmayuu’. 3a4er,

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

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

4. ConepxaHue AUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCLUUILIMHEI 110 pa3eiiaM U BUAAM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUILIMHBI U KX TPYAOEMKOCTh IPUBEICHBI B Ta0uIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYAOEMKOCTh

Pasnensl, TeMBI TUCIIUIUINHBL Jexwun | 113 (C3) P KII CPC
’ (uac) (gac) (dac) (dac) (gac)
Cemectp 4
Pasnen 1. [Ipumenenue MS Excel mist ananusa u
2 2 15
00pabOTKHU TaHHBIX
Pasnen 2. [Ipumencane MathCad st ananu3za u
2 2 15
00pabOTKH JTAHHBIX
Pazgen 3. OcHOBBI TpOrpaMMHUPOBaHUS Ha SI3bIKE
2 2 15
Python
Pasznen 4. Maremaruueckue MOIEINA 5 5 11
AJIEKTPOIHEPTETHIECKUX OOHEKTOB
HUroro B cemectpe: 8 8 56
Htoro 8 0 8 0 56

IIpakTnyeckass  MOArOTOBKA  3aKJIIOYAaETCs B HENOCPEACTBEHHOM  BBIIIOJHEHUU
00y4aroIMMUCs ONPEENICHHBIX TPYIOBBIX (YHKIMH, CBSI3aHHBIX ¢ Oyayuied npodeccruoHalbHON
JESATEIBHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U T€M JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATUN IPUBEACHO B TabuIe 4.

Tabnuna 4 — ConeprkaHue pa3aesioB U TeM JEKIIMOHHOTO ITUKIIa
Howmep paznena HaszBanue u copepxanue pa3eaoB U TEM JEKIIMOHHBIX 3aHATHN

ITpumenenne MS Excel ans ananusza u o00pabOTKU JaHHBIX.
[Mpumenernne MS EXCEL st 06paboTky TaHHBIX TEXHOJIOTHYECKOTO
nporecca. Dopmyssl M PyHKIMH, TO3BOJISAIOMINE 00pabaThIBaTh

1 MacCCHBBHI JJaHHBIX. MOJIenh TapHO# perpeccuu

[Tpumenenne MS Excel ans ananusza u o00pabOTKU JaHHBIX.
[Tpumenenne MS EXCEL pis penienus 3a1a4 OnTUMA3AIAHN.
KomnbsrotepHas moaens 3anauu. Lenesas ¢pynkuus. OrpaHudeHus.
Pexxnm nowncka pemenus




IMpumenenne MathCad muist ananuza u 06pabOTKH TaHHBIX. PaboTa co
Cpeioii BU3yalln3alliu pe3yabTaToB MoaenupoBanus maker 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

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

OcHoBBI IporpaMMupoBanus Ha s3bike Python. dynkmun 6e3
MapaMeTpoB. APryMEHTBI U MapaMeTpbl GyHKIMH. 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
IporpaMMHpOBaHuA 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 | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTh, |IIPAKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (gac) MOATrOTOBKH, | TACLIUI
(gac) JIMHBI
Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO
| |
Bceero
4.4, JlabopaTopHbIC 3aHATHS
Tembl 1aG0paTOPHBIX 3aHATUN U UX TPYILOEMKOCTh PUBEACHBI B TaOIUIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumeHnoBaHue 1a60paToOpHBIX paboT TPYAOGMKOCT, | MPAKTHHECKOI | paszesa
n/n (gac) MOJITOTOBKH, | JAWUCIUI
(gac) JIMHBI
Cemectp 4
1. IMpumenenne MS Excel ais ananusa u 1 1 1
00pa0oTKu AaHHBIX. Mojenb napHoi
perpeccun
2. [Tpumenenne MS Excel. KommbrotepHast 1 1 1
MOJIETIb 33a4U PacKpost
3. Pemenue cucrem ypaBHEHH IakeT 1 1 2
MozenupoBanusi MathCad.
4. OCHOBBI aJITOPUTMHU3ALII 1 1 3
5. Jlornueckue onepanuu, oreparuy CpaBHEHHS. 1 1 3
Y ca0BHBIM oniepaTop
6. OcCHOBBI TPOTrpaMMUPOBAHUS HA S3BIKE 1 1 3
Python Ilukiibl B mporpaMMHpPOBaHUHU
7. OCHOBBI IPOrPaMMHUPOBAHUS HA S3BIKE 1 3
Python pabota co cnuckamu




8. SimInTech. KommsiotepHoe MoaeIMpoBaHue 1 4

Bcero 8

4.5. KypcoBoe NMpoeKTHpOBaHHE/ BBHITTOJIHEHHE KypPCOBOH PaOOTHI
VY4eOHBIM [JITaHOM HE IPEAYyCMOTPEHO

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

Tabmuua 7 — Bugsl caMoCTOSITENIbHON PadOTHI M €€ TPYI0EMKOCTb

By camocrositenbHOM paboThI

Bcero, | Cemectp 4,

qac qac
1 2 3
M3ydeHne TeopeTHIecKoro MaTepuaa 15 15

qucuuriaael (TO)

KypcoBoe npoextuposanue (KII, KP)

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

Brimonuaenue pedeparta (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO

ycneBaemoctu (TKY) 15 15
Homamnee 3amganue (13)
KonTponbubie paboTtel 3a0uHuKOB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU 11 11
arrectanuu (I1A)

Bcero: 56 56

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS

JUISL CAMOCTOSTETTEHOM PabOThI 00YUAIONIMXCS TTO TUCIUIUIMHE (MOTYITIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl Il CAaMOCTOSITENILHON paboThl OOYYaIOIIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MEYaTHBIX M AIEKTPOHHBIX YUCOHBIX U3TAHUI

[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeIeH B TabauIle 8.
Tabauna 8— IlepedeHb eYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AaHUM

Ug_ll_nill; /ec bubnuorpaduueckas ccplika
I'Bo3neBa B.A. ba3oBble u npukiagHbie HHHOPMAITHOHHBIE TEXHOJIOTHH:
yueOnuk / B. A. I'Bo3zeBa. - MockBa: ®OPYM: UH®PA-M, 2020. - 384 c.
007.5(075) - | Uudopmaruka. bazosslit kypc: yueObHnoe mocodue/ C. B. CumoHoBu [u 1p.] ;
n74 pen. C. B. CumoHoBwHu. - 2-¢ u3n. - CI16.: [IUTEP, 2009. - 640 c.

1. V3yyeHne BO3MOYKHOCTEH KOMIIBIOTEPHOIO MOJENHMpOBaHMs B cpere MS
EXCEL, MATHCAD u MATHLAB: yuebHo-metoauueckoe nocobue / B.B.
Bbynaros, E.IO. BaraeBa, E.C. KBac, B.Il. Ky3smenko, A.B. Pricun - CII6:
OI'AOY BO Cankr-lletepOyprckuii  rocyqapCcTBEHHBIM — YHUBEPCHUTET
a’pokocmuueckoro npudopocrpoenus, 2020. - 28 c.




2. Nudopmarmonnsle TexHoioruu: ydyedHoe nocodue / B.B. Bymaros, 1.B.
Enteimesa, B.II. Kysemenko - CII6: ®T'AOY BO Cankrt-IletepOyprckuii
rOCY/IapCTBEHHBIA YHUBEPCHUTET adpoKocMudeckoro npubdopoctpoenus, 2021.
-91c.

3. Pemenne umxenepusix 3anau B cpere MATHCAD yuebHO-MeToImuecKoe

7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
UH()OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHO# ceTH «VHTepHeT»
[MepeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOMUMBIX [UIi OCBOCHHUS HCIHILUINHBI
npuBezieH B Tabnuue 9.

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

8. Ilepeuenp HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUYCHHMS, MCHOJIB3YEeMOTr0 NpPHU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIecca M0 JUCIUIIIHHE.
[Tepeuenp nUCMONIB3yeMOro IPOrPaMMHOTO OOeCIIeueHHs peicTaBieH B Tadbmuie 10.

Tabmuna 10— [TepeueHp mporpaMMHOT0 00€CIICUCHIS

Ne i/ HanmeHnoBaHue

1 MS Excel, muuensnonnoe

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

3 SimInTech, nuuen3uonnoe

8.2. IlepeucHb HH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTUHE

[Tepeuens WCTONB3YeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABJICH B
Tabmmite 11.

Tabauna 11— IlepeueHb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

URL anpec HaumenoBanue
Hanucanue ckpuntoB Ha si3sike | https://github.com/
Python
Hammcanue ckpuntoB Ha si3bike | https://habr.com/ru/all/
Python
Hurepret-pecypc PythonRu https://pythonru.com/biblioteki/scipy-python
Cpena TuHAMUYECKOTO https://simintech.ru/
mMozenupoBanus SimInTech
DnekTpoHHas OMOIMOTEKA https://lib.guap.ru/jirbis2/index.php
I'VAII



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

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTUHE, IPEACTaBIeH B Ta0muel?2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue coctaBHOM yacTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)
2 | MynbrumenuitHas TICKIMOHHAS ayTUTOPHS 21-18
KommnbrotepHslii kinacce 31-04

10. Onenounsie cpeAcTBa AJs MPOBEICHHS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CoctaB OLICHOYHBIX CPEICTBIIS IPOBEACHUS IPOMEXKYTOUHOH aTTecTaluu
00yJaromuxcst Mo JUCUUIUIMHE PUBEIEH B Tabuue 13.
Tabmuua 13 — CocTaB OLIECHOUYHBIX CPEACTB JJIsl IPOBEACHHSI IPOMEKYTOUHOM aTTecTallu

Bua npomMexyTo4HOM arrecTanuu [IepedyeHp OLICHOUHBIX CPEACTB

3auer Cnucok BOIpPOCOB;
TecTtsr;

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas mpuBeaeHa B Tadbnuie 14. B Teuenne cemectpa MOXKET HCIOIB30BAThCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHIa
WCIIOJIB30BAaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu o1ieHKH YpoBHS chOpMHUPOBAHHOCTH KOMIETEHITHIH

OrieHKa KOMITETEHITUN

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayuIbHas mIKana PaKIep (bopup

— oOyyaronuiicss TiayOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBIM
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JIOTIOMHHUTEIHHOW JUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIQJICET CHCTEMOM CITEIMAN3UPOBAHHBIX MOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEp0 YCBOMII MPOTPAMMHBIN MaTepua, rpaMOTHO U
MO0 CYIIECTBY W3JIaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE J0IMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICITHATN3UPOBAHHBIX TTOHSATHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYILIECTBY M3JIaracT €ro, ONHpasCh Ha 3HAHUSA TOJIBKO OCHOBHOM
«yIOBIICTBOPUTEIILHO» | JINTEPATYPHI;

«GAYTCHO» — JIOIYCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;
— UCIIBITBIBAECT 3aTPYAHEHUs B NPAKTUYECKOM IPUMEHEHUW 3HAHUU
HallpaBJICHUS;
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OI11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUH.

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 3aYTCHO»

MaTepuana;
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHHUI.

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIHHOM 4YacTH MPOrPaMMHOIO
— JIOYCKaeT  CYLIECTBEHHbIE  OMIMOKM W  HETOYHOCTU  IIpU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHECHHUY 3HAHUU;

10.3. TunoBble KOHTPOJILHBIC 33/IaHUS HJIK HHBIC MAaTCPHAIBL.
Bormpocs! (3amaun) ams s5Kk3aMeHa npeicTaBieHbl B Tadnuie 15.

Tabmuna 15 — Bompocs! (3a1a4umn) 1s 9K3aMeHa

Ne i/m [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa Koz
WHIMKaTOpa
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bomnpocs! 115 3auera npecTaBieHsl B Tadbauie 16.
Tabmuna 16 — Bonpocs! 1 3adeTa
Ne n/n [Tepeuenb BONpoCcoB [uIs 3aueTa Koz
MHJIMKaTOpa

1. bazossie Tumbl qaHHbx B Python. OIIK-1./1.1

2. Onepanuu Hajl LEJIbIMU U BeLIECTBEHHBIMU TUIIAaMH. OCHOBHBIE
¢ysukuu moayist math B Python.

3. ITpuoputetsl onepatopoB B Python. Mi3MeHeHune npuopuTeTos.
CoxkpalieHHas 3aiCh OTIEPaToOpoB

4. [{uKiIbl ¢ IpeayclOBHEM U C MOCTYCIOBUEM. BIOK-CXeMBI,
pEaTM3YIONINE ITH IUKJIBL.

5. Onepatops! B Python: ycnosHble onepatopsl, oneparop mukna (OITK-1./1.3
for..in

6. CTpyKTypupoBaHHBIE  THUIBL. MacCUBBI  OJHOMEPHBIE H
nByMmepHsble. Peanuzanus B Python (ciucku, KopTexn).

7. Peanu3zanus Matpuist

8. Crpoxku B Python. Onepariuiu co cTpokamu.

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

10. Kakue moHsATHS BXOIAT B MOCTAaHOBKY 3ajauu onTumusauuu, (OITK-1.J1.3
YTO SIBJISIETCS pEIICHUEM 3a]1a9d ONTUMH3AIAN?

[lepeuenr TeM nns KypcOBOrO TPOEKTHUPOBAHUS/BHIOIHEHUS KypCOBOW pabOThI
npezcTaBieHbl B Tadmuie 17.
Tabauna 17 — IlepedeHb TeM Uil KYpCOBOTO IPOEKTUPOBAHHUS/BBIIIOJIHEHUS] KYPCOBOM paboThl

Ne i/t

[TpuMepHBIii IepedeHb TeM JJIsi KypCOBOTO MPOEKTUPOBAHUS/BHITOTHEHHUS

KYPCOBOM pabOTHI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
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Bompocsl 1t mpoBezeHHsT TPOMEXKYTOYHOM aTTeCTalluM B BUJAE TECTHUPOBAHMS
MpeACTaBICHBI B TabmwmIe 18.

Tabauna 18 — IlpuMepHbIi epeyeHb BOIPOCOB JJIsi TECTOB

y Koz
Ne n/mt [IpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB
WHIMKATOpa
1 Kakue ocHOBHBIC BCTPOCHHBIE THITBI JAHHBIX MPEACTaBIeHb! B Python OIIK-1.11.1
CYILIECTBYIOT ?
a) LeJIble YKcIia, BEIIeCTBEHHbIE YUCIIa, CTPOKH, CIIUCKU, KOPTEXKH,
CIIOBapu
0) 1esnble Yncna, 1eHCTBUTEIbHbBIC YUCIIA, 3HAYSHUS JIOTHYECKOT 0 THIIA,
3HA4YEeHHUsI CTPOKOBOTO TUIIA
B) LI€JIbI€ YHUCIIA, YUCIIA C [JIABAIOLIEH TOUKOM, CTPOKH, THIIbI JaHHBIX
npuHuMatomue aubo False, mu6o True
2 Kakue Oneparopsr Python cymectByroT? OIIK-1.11.3
a) 0a30BBIC OTIEPATOPHI
0) yIpaBJIsIONIFe ONepaTophl
B) JIOTHYECKUE ONEPATOPHI
r) OaliTOBbBIE ONIEPATOPHI
3 CornocTaBbTe TEPMUHBI U OIIPEACIICHUS OIIK-1.1.1
1. Moy math
2. IMKJI C TOCTYCJIOBUEM
3. ycnoBHbIH orneparop nukia for ... in
a. [{uxa while paGoTaeT o npuHLIHKITY «10 TEX MOP, MOKa»
6. JlauHbIN MOy b 1aeT OOUIMPHBIN (PYHKIIMOHAI AJI TPOBEACHUS
BBIUUCIICHUH ¢ BEIIECTBEHHBIMH YHCIaMU (YMCIIaMU C TIaBaOIEH
TOYKOM)
B. [luxu for B Python ucnone3yercs, korjga KoIMyecTBO UTEpaLUit
3aBHCHUT OT TOT'O, CKOJIbKO B YCJIOBHUH 3a/IaHO JIEMEHTOB
4 Yro takoe docstring? OIIK-1./.3
1. To cTpoka JOKyMEHTalMH, KOTOpask OMUCHIBAET, YTO JIENaeT
(GYHKIMS, METOJ], MOYJIb MU Kiiacc Python
2. TOJNyYeHHe JOKYMEHTALHUIO 0 aTpuOyTaM 00bEKTa C MOMOIIIbIO
atpubyra doc
3. TmycToii oneparop
5 OIIK-1.1.1
Yrto Takoe 00BEKTHO-OPUEHTHPOBAHHOE TPOTPAMMHUPOBAHHE, BBIOCPUTE
IIPaBUJIbHBIN OTBET.
1. nepenava mepeMeHHOrO KOJIMYECTBA apIyMEHTOB B (DYHKITHUIO.
2. OCHOBHBIE IPUHIIUTIBI 00BEKTHO-OPHEHTHPOBAHHOTO
IpOTrpaMMHUPOBAHUs — HACJIEIOBAHUE, MHKAIICYJIISIIMSL, HOTUMOP(U3M
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3. KaKIbIl IPOIIECC MMEET CBOM COOCTBEHHBIN HA0OOP PeCypcoB,
BKJTIOYAst TAMSITh, OTKPBITHIC (hailJIbl, CETEBbIC COCTMHECHUS U IPYTUE
CHCTEMHBIE pecypc

UYro takoe globals() u locals()?

1 SBISAOTCS ABYMS Pa3IMYHBIMM THIIAMH JAHHBIX, KOTOPHIE
IPEIOCTABIIAIOT HA0OP SJIEMEHTOB B ONPEICIICHHOM MOPSIIKE

2 coziepIKar CIIOBapH, KOTOPBIE XPAHAT aTpUOYyThl 00bEKTa B BUJIE I1ap
KJIF0Y-3HAYCHUE

3 510 BeTpoenHsble pyHKIMU B Python, KoTopsle BO3BpAIAlOT CI0BAPH
FJIO6aJIBHBIX " JIOKAJIbHBIX IEPCMEHHBIX COOTBCTCTBCHHO.

OIK-1.71.3

B Python MoskeT i ObITh MHIEKC CIIMCKA OTPUIATEILHBIM?
1. Jla, MHAEKC CIIMCKA MOKET OBITh OTPULIATEIBHBIM.
2. Her, ne moxer

OIK-1.]1.1

Yo 3HaYUT KOHCTPYKLHUSA pass?

1. Het, moToMy 40 B MHOT'OITOTOYHBIX MPUIIOKEHUSIX HECKOJIBKO
IOTOKOB BBIMOJIHAIOTCS B paMKaX OJITHOTO Ipoliecca, UCIOb3ys o01iue
pecypeBlL.

2. IpUHUMAET 0OBEKT B BUJI€ apI'yMEHTa U BO3BpAILAeT CIIUCOK UMEH
BCEX aTPUOYTOB M METOJIOB OOBEKTA.

3. B Python, pass siBisieTcst mycThiM onepatopoM. OH HCIIONB3YETCs TaM,
/1€ CHHTaKCUYECKHU TpeOyeTCs oneparop, HO HUKaKuX JeHCTBUI
BBITOJIHATH HE HY)KHO.

OIK-1.]1.3

ComocTaBbpTe TEPMHUHBI M OTIPE/ICTICHUS
1. 06beKTHO-OpPUEHTHPOBAHHOTO TPOTPAMMHUPOBAHHMS
2. Atpu0yr dict
3. Yrunura py_compile

a. mpoBepka (aiina Ha HaTMYUe CHHTAaKCUYECKUX OLIMOO0K 0e3 ero
3arycka

6. OCHOBHBIE MPUHLUIIBI 00BEKTHO-OPUEHTHUPOBAHHOTO
nporpammupoBanus (OOII), Takue kak HACIeI0BaHKE, UHKATICYIISIINS 1
noJIMMOp(hU3M

B. XpaHUT aTpHOyTHl O0BEKTA B BUJE Map KIIOU-3HAYCHHE

OIK-1.]1.1

10

Kitouepoe cioBo self.

Bribepute npaBuIIbHBIN OTBET.

1. ums ¢aiina, KOTOPBIN BBl XOTUTE IPOBEPHUTH

2. MCTIONIB3YeTCs AJIsl OOpallleHus K TEeKYIIeMy 0OBbeKTy Kiacca.
3. mpoBepka ¢aiina Ha CAHTAKCUYECKHE OITUOKN

OIK-1.71.3

11

Kak Mo>xHO ucnonb3oBath ekopatop B Python.

1. MO3keT OBITh MOBTOPHO HCIOJIB30BaH B IPYIHX MPOrpaMMax.

2. JlekopaTopbl MOT'YT HCIIOJIb30BaThCS JUIs JOOABICHHS JJOTMPOBAHUS,
MIPOBEPKHU ayTeHTU(UKALINN, TAMUHTA BBIITOJIHEHUS U IPYTUX aClEKTOB
3. Jlns M3BJICUEHMsI OIPEAEIIEHHOM YacTH MOCIIEI0BATEIbHOCTH

OIK-1.]1.1
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12

PaccraBbTe B mopsiike MOSBICHHUS CLIOCOOBI UACHTU(DUKAITUH
HOJIb30BATEIIS.

1 Unentudukaims mo 6HOMETPUIECKUM XapaKTEPUCTUKAM
2 KoMIUTeKCHBIE CUCTEMBI HICHTU (UKAINN

3 UnenTuduxaims mo mnapoio

OIK-1.71.3

13

Crioco6s1 mudpoBanust HHPOpMAUN
1. CummerpudHoe
2. AcuMMeTpUYHOE
3. JlymiekcHoe

OIK-1.]1.1

14

YcTaHOBUTE COOTBETCTBHUE:

1. simplify

2. substitude

3.factor

4. expand

a) GYHKIIMS, BBITTOJIHSIONIAS OTIEPALIUIO TI0ICTAHOBKH

0) OyHKIIMS, BBITOTHSONIAS OTICPAITHUIO YIIPOCTUTH BBIPAKECHUE
B) (YHKIIHS, BBITIOJTHSIOIIAS OTIEPAINIO Pa3BEPHYThH
(OTKpBIBaeT CKOOKH, MMPUBOIUT TOI00HBIC)

F) (bYHKHHH, BBITIOJIHAROIIAA OIICPALIUIO PA3JIOKHUTh Hd MHOKHUTCIIN

OIK-1.71.3

15

UYro B MathCAD omnpenenser cucremuas nepemertas ORIGIN?
1 HayansHoe 3HaUeHHE MHAEKCOB MaTPHII

2 KOJIMYECTBO 3HAKOB ITOCJIC 3aIISITOMN

3 TOYHOCTbH BBLIYUCIICHUN

OIK-1.]1.1

16

Kaxkyto xoncranty B MathCAD MoxHO TiepeonpenesinTh?
le

2TOL

3n

OIK-1.71.3

17

Yro 0603Hauaer cuMBoi «%» B MathCAD?
1 pazmepHOCTB

2 omepatop

3 KOHCTaHTa

OIIK-1./1.1

18

Kak B MathCAD B TekcTOBYIO 001aCTh BCTAaBUTh BBIYUCIUTEIBHYIO?
1 BeimonHUTH KOoMaHy [IpaBka/TekcoBas 0061acTh

2 BIMONHUTH KoMaHay BeraBka/TekcroBas o0nacTb

Brimonnuthk komanny PenaktupoBars/TekcToBas 001acTb

OIIK-1./1.1
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19

Kakoii Tumn npucBoeHust onpeenseT nepeMeHHyko B JII000M MecTe
nporpammsl B MathCAD?

1 I'moGansHOE

2 JlokanpHoOE

OIK-1.71.3

20

BribepuTe BapuaHT OTBETa C MTOMOIIBIO KAKOTO 3HAKA CIEAYET
00aBIATh Pa3MEPHOCTH K 3HAUEHUSIM MMEHOBAHHBIX BEJIHUYMH B B
MathCAD?

1 mpoben

2 BO3BEJICHUE B CTEIICHb

3 YMHOKEHHE

OIK-1.]1.1

21

Bribepute npaBmiibHbIe BapuaHThl otBeTa. Jiis nporpammer MathCAD
3JIEMEHTAMU BEKTOpa MOTYT ObITh:

1Yucna

2 BoipaxeHus

3 ®yHKIUU

OIK-1.71.3

22

MoryT 11 OBITh ITApAMETPhI YCIIOBHBIX OIIEPATOPOB YCIOBHBIMH
BBIPAKEHUAMU?

1 na

2 HeT

OIK-1.]1.1

23

CHUMBOJIBHBIE BEIYMCIIEHUS |
1 mpubnmxeHHbIe

2 TOYHEIC

3 yuCIeHHBIC

OIK-1.]1.3

24

eneast pyHKIMA 3TO:

1 BemecTBeHHas WM LEeJIOYHCIEHHAS (QYHKIIUS HECKOTBKUX
MepEMEHHBIX, MO JIeKaIast ONTUMHU3ANKA (MAHUMH3AIIUN WU
MAaKCHMM3AIMH) B LIEJIAX PEIIEHUs] HEKOTOPOIt
OINTHUMU3AIMOHHON 3a1a9u

2 GyHKIUS, SKCTpeMalbHOE 3HaYeHHE KOTOPOl UIlEeTCsl Ha
JIONTYCTUMOM MHOKECTBE B 3aJ1ayaXx MaTeMaTUYECKOrO
MPOTPaMMHUPOBAHUS

3 dyHKIWMS, KOTOpast CTPOUTHCS ISl JOCTHIKCHHUS IIEJICH

OIK-1.]1.1

25

Crioco0b! neHTU(UKAIMH TI0Tb30BaTeNs?
1o maposto

210 OMOMETPUYECKHM XapaKTepUCTUKAM
3KOMIUIEKCHBIE CHCTEMBI UICHTU(DHUKAITAN

OIIK-1./.3

26

Lenp unpopmaTnzanum od1IecTBa 3aKIF0YALTCS B

1 cnpaBemuBoOM pacrpeaeneHuu Oiar
2 yIOBIETBOPEHUHU AYXOBHBIX TOTPEOHOCTEH UeIoBeKa
3 MakcHMaJbHOM Y/IOBJIETBOPEHUH UHPOPMAIIMOHHBIX TOTPEOHOCTEH
3a CYET ITOBCEMECTHOIO BHEIPEHUSI KOMIIBIOTEPOB U CPENICTB
KOMMYHHUKAIUH

OIK-1.]1.1
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27 Jannbie 00 00beKTax , COOBITHSX, MMPOIIECCcax, ITO: OIIK-1./1.3
1Coneprxanue 6a3 3HaAHMIA

2 HeoOpaboTaHHBIE COOOIICHHS, OTPAKAIOIITUE OTIACIbHBIC (PAKTHI,
MIPOIIECCHI, COOBITUS

3 cooOmICHNUS, HAXOSIINECS B XPaHWINIIAX TaHHBIX

28 Nudopmarnus 3to: OIIK-1.1.1
1 mpenBapuTebHO 00pPaOOTaHHEIC TAaHHBIC, TOAHBIC JIJIS TIPUHSATHUS
YIIPABJICHYECKUX PEIICHHUH

2 coobuienus, 3ahuKCUPOBAHHBIC HA MAITMHHBIX HOCUTEIISX

3 coOOmICHNUS, HAXOISIINECS B XPaHWINIIAX TAaHHBIX

29 B xakoMm 3akoHe 0ToOpakaeTcss 00bEKTUBHOCTS ITpoIiecca OIIK-1.1.3
uHpOpMAaTHU3aLUHU 00IIECTBA

1 3akoH yObIBarommen J0X0IHOCTH

2 3aKkoH “He00X0AMMOTO pazHooOpa3us’”
3 3aKOH IMKJINYECKOTO Pa3BUTHS

30 C kaKoif LIebI0 OCYIIECTBISAETCS] KOJUpOoBaHue uHbopManuu ? OIIK-1./1.1
1 Cokpaiierre TpyI0BBIX 3aTpat Ipy BBOJIE HH(POpMAIHH

2 yIpouIeHUE BEIYUCIUTEIbHBIX ONepalnit

3 Ympornierue npoueayp COpTHPOBKU JaHHBIX

4 VY obcerBa mpoueayp ohopMiIeHus YIpaBIeHYECKUX TOKYMEHTOB

[lepeueHp TeM KOHTpPOJIBbHBIX PabOT MO JUCLUIUIMHE OOy4arouIuxcs 3a04HON (POpMbl
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNSAIONIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00y4aromuxcs
I'VAIL

11. Meroauyeckue ykazaHus i1 00y4YaromUXCs 0 OCBOCHUIO TUCITUTUTMHBI

11.1. Metonuueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE ydeOHOro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JHCUMIUIMHBL, METOJOB HAy4YHOrO TMO3HAHMS, HOBEUIINX
JOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN anmapar
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KOHKpPETHOW 00JacTH 3HaHWS, e€ MpOoOJeMBbl, JaeT IEeNbHOE MPEJCTABIICHUE O TUCIUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCIUTTTHAMH.

[TnanupyeMble pPe3yJIbTaThl IPH OCBOEHHH 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTEpUaa.

— TIOJyYeHHE COBPEMEHHBIX, IIECJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OINPEACIIACTCS IEeJICBON YCTAHOBKOW K KaXK/I0M KOHKPETHOM TEME;

—  TIOJyYEHHE OIBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeIIeM;

— pa3BuUTHE NPO(PECCHOHAIBHO-ICIOBBIX  KauecTB, JIIOOBH K  IpEeaIMETy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIIICHHS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSITEIILHON paOoThI,

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHS HA OJIMIKAMIINE TOIBI;

— HAYYUTHCS METOAMYCCKH 00padaThiBaTh MaTepHal (BBIACIATH TIJIABHBIC MBICIH M
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATh WX B Pa3IMYHBIX
(bopMyITUPOBKax);

—  TOJy4YeHHE TOYHOI'O TOHUMAHHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSATHH.

JIeKIIMOHHBIA ~MaTepual MOXET COINPOBOXKAATHCS JIEMOHCTpAllMEH  CIalIoB |
UCIIOJIb30BAaHUEM Ppa3JlaTOYHOrO MaTepuaja IpH MPOBEICHUU KOPOTKUX JHCKYCCUH 00
O0COOCHHOCTSIX MMPUMCHEHHS OT/ICIbHBIX TEMATHK 110 JTUCIUILIHHE.

CTpyKTypa peIocTaBIeHUs JEKIIMOHHOI0 MaTepraa;
Paspnein 1. [lpumenenune MS Excel qis anayimsa u 00pabOTKU JAHHBIX
Paznien 2. ITIpumenenne MathCad a1 ananu3a 1 00paOOTKH JTAHHBIX
Pasnen 3. OcHOBEI IpOrpaMMHUpPOBaHus Ha si3bIke Python
Paznen 4. MaTemMaTuuecKue MOAESIH DJIEKTPOIHEPIETUYECKUX 00OHEKTOB

11.2. Meroauueckue yKazaHusi Jsi OOYYalOIUXCsS IO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabor
B xone BemmosHeHHs J1Ta0OPAaTOPHBIX PabOT OOYYAIOIIUIICS MOJKEH YIIYyOHTbh M 3aKpErUTh
3HAHUS, IPAKTUYECKUE HABBIKHU, OBJIAJIETh COBPEMEHHON METOIMKON U TEXHUKOW IKCIEPUMEHTA
B COOTBETCTBMM C KBaJIM(PHUKAIUOHHON XapaKTepUCTHKON oOydaromierocs. BrimonHenue
71a00paTOPHBIX pabOT COCTOUT U3 HKCIEPUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-aHAIUTHYECKOM
4acTeH U KOHTPOJIBHBIX MEPOIPHUSITHIA.

Beinmonnenue 51abopaTopHBIX pabOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUS JUCLUIUIMHBI, ONpeNeNseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMS IMPOLIECCOB, SBICHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUU, TMOJYyYEHHBIX Ha
JEKLUSX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIUHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

— 3asjaHue U TpeOOBaHUSA K MPOBEJCHUIO Ja00PAaTOPHBIX PabOT

Hudpopmanmonusie TexHosoruu: yuebnoe nocodue / B.B. bynaros, 11.B. Enteimena, B.II.
Kyspmenko - CII6: ®I'AOY BO Cankr-IlerepOyprckuii rocyaapCTBEHHBIH YHHUBEPCHTET
a’pokocMuueckoro npudopoctpoenus, 2021.

Crpykrypa 1 dhopma oTdeTa 0 1adopaTopHoil pabore
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Nudopmanmonnsie TexHogoruu: yueoHoe nocodbue / B.B. bymnaros, 1.B. Eareimesa,
B.II. Ky3pmenko - CI16: @T'AOY BO Cankr-IlerepOyprckuii rocyiapcTBeHHbIH YHUBEPCUTET
a’pOKOCMHYECKOro nmpudopocTpoenus, 2021.

Tpe6oBanus k 0opMIICHHIO OTYETa 0 JabopaTOpHOi paboTte
Nudopmanmonnsie TexHomgoruu: yueoOHoe nocodbue / B.B. bymnaros, 1.B. Eateimesa,
B.II. Ky3bpmenko - CI16: ®I'AOY BO Cankr-IlerepOyprckuii rocy1apcTBEHHbIM YHUBEPCUTET
a’poKoCMHYEcKoro nmpudopocrpoenus, 2021.

11.3. Meroauueckue yKazaHus JUIsi 0OyJarOMIMXCs M0 MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B Xoje BBIIOTHEHHUS CaMOCTOSATEIBHON pabOThI, O0OYUAIOIIHIICS BBIOTHSIET paboTy 1Mo
3aJ]aHHUI0 W TIPU METOJAMYECKOM PYKOBOJICTBE MpEIoJiaBaTelis, HoO 0e3 ero HermocpeJICTBEHHOTO
YUYaCTHA.

st oOyyaromuxcsi 1mo 3ao4HOd (opmMe OOYYEHHs, CaMOCTOsITeNIbHAas padoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporiecce BBIMOIHEHHSI CAMOCTOSTEIBLHONW pabOThI, y 00ydaromerocss (GopMHpYyeTcs
renecooOpasHoe MIaHUpOBaHUE Paboyuero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh yMEHUS
U HaBBIKM B YCBOCHHUU W CHUCTEMAaTH3aIlMM MPUOOpPETACMBIX 3HAHWH, 00CCIIEYMBAET BBICOKUI
YPOBEHb YCIEBAEMOCTH B TNIepUOJ OOydYEHHs, IOMOTAaeT IIOJyYUTh HABBIKA TTOBBIIICHHUS
poeCCUOHATIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepHallaMHi,  HampaBJSIOMIMMH  CaMOCTOSITENIbHYIO — paboTty
00yYarOIIUX CSSIBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o TUCIHUILIHHE;

— METOJUYECKUE YKa3aHHUs 10 BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydYaroImuxcs
10 32049HOM (hopme 0OyUeHHS).

Wudopmannonnsie TexHonoruu: ydyebnoe nocodue / B.B. bynaros, 1.B. Enteimesa,
B.I1. Ky3bmenko - CI16: ®I'AOY BO Cankr-IlerepOyprckuii rocyjapcTBEHHbIN YHUBEPCUTET
a’pokocMuueckoro npudopoctpoenus, 2021.

CrpykTypa u dhopma oTyeTa o 1abopaTopHoii pabore
Nupopmannronnsie TexHonoruu: yuyeonoe nocooue / B.B. bynatos, 1.B. Enrtbiuena,
B.I1. Ky3bpmenko - CI16: ®I'AOY BO Cankr-IlerepOyprckuii rocyjapcTBEHHbIN YHUBEPCUTET
a’pokocMuueckoro npudopoctpoenus, 2021.

TpeboBanus k oopMIIeHHIO OTUETa 0 JabopaTopHOil paboTte
WNupopmannonnsie TexHonoruu: yuyeonoe nocooue / B.B. bynatos, 1.B. EnTeimesa,
B.I1. Ky3bpmenko - CI16: ®I'AOY BO Cankr-IlerepOyprckuii rocyJapcTBEHHbIN YHUBEPCUTET
a’pokocMuueckoro npudopoctpoenus, 2021.

11.4. Metoauueckre yKazaHusl JUIsl OOyYaroIMXCS IO MPOXOXKICHUIO TEKYILIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH MpPEAYCMaTpUBAET KOHTPOJIb KayecTBa 3HAHUMN
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMeCTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUTUIMHBL

IIpoBeneHne TeKyIIEro KOHTPOJS YCHEBAEMOCTH OCYIIECTBIISETCS C IOMOLIBIO
nabopaTopHbIX paloT, MpHUBENEHHbIX B Tabmuie 6. OIeHHBaHUE TEKYIIEro KOHTPOJIS
yCIIEBa€MOCTH, OLEHMBAETCS IO CHUCTeMe 3adeT/He 3adeT. llojoKuTenbHbIM pe3yiapTar
TEKYLEr0 KOHTPOJISI YCIIEBAEMOCTH JAeT CTYACHTY JONOJHUTENbHBIA Oaul MpH MPOBEICHUN
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IIPOMEKYTOUHOM aTTecTaluu. Pe3ynbTaThl TEKyHIEro KOHTPOJS MOTYT YYHUTBIBATHCS MPH
MIPOBEICHUH MPOMEKYTOUHOM aTTeCTalNH.

Meroanueckue MaTepHalibl, ONPEACNIAIONIME MPOLUEAYpPbl OLEHHUBAHUS 3HAHMM,
YMEHH, HABBIKOB U / WM OIbITa ACSITENbHOCTH, XapaKTePU3YIOUIUX 3Tarbl HOPMHUPOBAHUS
KoMIieTeHluii, cogepxkarca B Ilomoxkenusx «O TekylieM KOHTPOJE YCIIEBAEMOCTH H
MIPOMEXKYTOUHON artectanuu cryaeHToB ['YAII, oOyuarommuxcs 1o mporpamMmaM BBICIIETO
obpazoBanus» u «O MOAYITHHO-PEUTUHIOBOW CHCTEME OIEHKHM KadecTBa y4eOHOW pabOThI
ctyaeHToB B 'Y AID».

11.5 Metroauueckue ykazaHus JJisi OOy4aroMIMXCs MO MPOXOKIACHUIO TPOMEKYTOUHOM
aTTeCTallUU.

[Ipomexxyrounast ~ aTrecTalusi  OOy4aroOlIUMXCs ~ MpeAyCMaTpuBaeT  OLCHHWBAHHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB 00y4YeHMs MO HucHumuinHe. OHa BKIIOYAET B
ceost:

— 3a4eT — 3TO (opMa OIECHKH 3HAHUH, TOTYYCHHBIX OOYUYAIONTUMCS B XOJI€ U3YUCHHUS
yueOHOM TUCIUIUIMHEI B [IEJIOM WJIM IPOMEXYTOUHas (0 OKOHYaHUU CEMECTpPa) OIICHKA 3HAHUMN
00ydJaroumMcs Mo OTJEIBHBIM pa3jieiaM JUCIHUIUIMHBI C aTTECTAIMOHHOW OLICHKOM «3a4TEHO»
WIH «HE 3aU4TEHOY.

[IpomexxyTounast arrecTtanusi OLEHUBACTCS IO pPe3yJbTaTaM TEKYIIEr0 KOHTPOJIS
ycreBaeMoCTU. B ciydae, eciu CTYJEHT MO YBaXHUTEIbHON MPpUYMHE HE BBIIOIHUI TPEOOBAHUS
TEKYIIEro KOHTPOJIS, €My MPEIOCTaBISETCS BO3MOXKHOCTh CHaTh 3aJ0/DKEHHOCTH IO
nponyieHHbIM TeMaM. Dopma mpoBeeHUs TPOMEXKYTOUHOM aTTECTAllMd — TUChbMEHHAS.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

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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