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AHHOTaNINA

HuctummuHa «HPOpMaIMOHHBIE TEXHOJIOTUNY BXOJUT B 00pa30BaTEIbHYIO MPOTPaAMMY
BBICIIETO OOpa30BaHMs — IporpamMmy OakajiaBpuara 1o HampasieHuro noarotoBku 13.03.02
«DNEKTPOIHEPreTUKA U IIEKTPOTEXHHUKA» HAMPABICHHOCTH «DHEPreTUYECKUE SIECKTPUUYECKUE
MaruHbly. JluciumimHa peanusyercs kapeapon «Ne32y.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICTYIONINX KOMIICTCHITHIA:

OIIK-1 «CnocobeH MOHMMATh MPUHIUIBI PAabOTBI COBPEMEHHBIX HH(MOPMAIIMOHHBIX
TEXHOJIOTHI U MCIIOJIb30BaTh UX JUIS PEIICHUS 33]1a4 MPo(ecCHOHAIBHOMN IeATeTHhHOCTIY

CopepxaHue IUCHMILUIMHBI OXBaThIBAET KPYr BOMPOCOB, CBSA3AHHBIX C IOUCKOM,
KPUTHYECKHM aHAJIM30M W CHUHTE30M WH(GOpMAlMY, MOHUMAHHEM MPHHIUIIOB Pa0OTHI
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTUH, MPUMEHEHHEM CHCTEMHOIO IOAXO0JAa s
pEelIeHUs] TOCTAaBJICHHBIX 3a/lay, a TaKXKe H3YyUYEHHEM BO3MOXKHOCTEH KOMIIBIOTEPHOTO
MozenupoBanus B cpee nporpammubix naketoB EXCEL, MATHCAD.

[IpenogaBanue AUCHUILIMHBI TMPEAyCMATPUBACT CICAYIONHEe (OPMbI OpPTaHU3AINH
y4aeOHOro mpoliecca: JeKIUU, 1abopaTopHble paboThl, CAMOCTOATEIbHAs paboTa 00yUaroerocs.
[IporpamMmmoil TUCHHUIUTMHBEI IPEAYCMOTPEHBI CIEIYIONINE BUIAbI KOHTPOJS: TEKYIIMH KOHTPOJIb
yCIEeBaeMOCTH, MPOMEXKYTO4YHast arrectauus B Gopme auddepeHIMpOBaHHOTO 3ayeTa.
[Iporpammoil TUCHUILTUHBI TIPEAYCMOTPEHBI CIEAYIONIUME BUABI KOHTPOJS: TEKYIIMH KOHTPOJIb
yCIeBaeMOCTH, IPOMEKYTOUHAs aTTecTaus B popMme 3ayera.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTaBIseT 3 3adeTHhIX eawHmibl, 108
YacoB.

SA3bIK 00yUeHUS 110 AUCIUIUIMHE «PYCCKUNY.



1. IlepeueHb mIaHUPYEMBIX PE3yJIHTATOB OOYUYEHHS 110 AUCHUIIIIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

[lonydyenue cryneHTamMu HEOOXOIUMBIX 3HAHUM, YMEHHM W HaBBIKOB B 00JacTH
WH(OPMALIMOHHBIX TEXHOJIOTHHA JJIsi MX JAIBHEUIIEr0 MOCTOSHHOTO HWCIOJIB30BaHUS B IENISIX
Moucka, XpaHeHHus, oOpaOOTKM, aHanW3a U MPEACTaBlIeHUS HHPOpPMALMM, a TaKKe
MOJICTTPOBAHUST TPOPECCHOHATBHBIX 3a/7ad Kak B IMEpPUOJ OOydeHHUs, TaK W B JajbHEHIIein
pohecCuOHaANBHOM NeSTeTbHOCTH.

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhIcIIero oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB O0YUEHUS 1O AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare u3ydeHus AUCHUILIUHBI OOYYaIOUIUICS JODKEH 00JalaTh CIelyroIuMu
KOMIETCHIMSIMU WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMOETEHIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynma) Kon u Ko n HauMeHOBaHME HHIUKATOPA
HauMEHOBaHUE
KOMIIETEHITHH JIOCTHKEHUS] KOMITIETEHIIUU
KOMIICTECHINH

OIIK-1 Cnocoben
MOHUMATh

OIIK-1./1.1 ucnonp3yeT COBpeMEHHbIE
IPUHLIMIIBI paOOTHI

IPOrpaMMHO-TEXHUYECKHE TIaT(HOPMBI U
COBPCMEHHDBIX IPOrpaMMHBIE CPEJICTBA JJIs PELIEHUs 3aa4

O61enpodeccnonanbHble | THPOPMALTMOHHBIX porp pest P
N npodeccuoHaIbHOM e TeIbHOCTH
KOMIIETEHITHH TEXHOJIOTHI U

OIIK-1./1.3 mpumeHsieT METO/IbI U CPEJICTBA
HCIIOJIb30BaTh UX

UMHTALMOHHOTO MOJICIMPOBAHUS 0OBEKTOB
JUIS peLIeHus 3a1a4 o

. | npodeccroHanbHON AECSITETLHOCTH

npoQeCCHOHAIBHON
JIeSITeIbHOCTH

2. Mecro nucuumiaussl B ctpyktype OI1
JucnurninuHa MOKeT 0a3upoBaThCs HAa 3HAHUSX, paHee MPHOOPETEHHBIX 00yYarOITUMUCS
MIPU U3YUYEHUH CIIETYIOLUX TUCIUILINH:

- «Mludopmarukay,

- «Maremartuka. AHaATUTHYECKas TEOMETPUS U JTUHEHHasl anredpay,

- «Maremarnka. MareMaTu4ecKui aHaJIA3Y.

3HaHUs, TOJyYeHHbIE MPU M3YYEHHHM MaTepuaia JaHHOW AUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYCHHE, TaK M MOTYT HUCIIOIb30BAThCS MPU N3YUYEHUHN APYTUX TUCIUTIINH:

- «[{udpoBbie CUCTEMBI YIIPABICHUS,

- «OcHOBBI HH(POPMAITMOHHON 0€301TaCHOCTI.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanaple 00 00meM oO0beMe MUCIUILIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboTHI TTO TUCITUTUTHHE (M pactpeie]ICHHe dTOW TPYJOEMKOCTH 10 ceMeCTpaMm) MPeICTaBICHBI B
Taommie 2.

Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMKoCTh IO cemecTpam

Bun yuebnoit paboTbl Bcero Ned
1 2 3
Oowan mpyooemMKocno oucyunIuHsl, 3/ 108 3/ 108

3E/ (uac)

U3 nux uacoe npaxmuuecxoﬁ H0020MO6KU




DK3.*%*)

AyoumopHnuie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3ansatus  (I113),
(dac)
nabopaTtopHbie paboTsl (JIP), (4ac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 74 74
Buo npomesicymounon ammecmayuu: 3a4er,
mudd. 3ager, sk3amen (3ader, Judd. 3au, | 3auer 3auer

*k
IIpumedanue: kaHaMAATCKHUI SK3aMEH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYI0OEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYIAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCUMILTUHBL, X TPYAOEMKOCTh

Jlekuuu | 113 JIP KII CPC
Pazernbl, TeMbl TUCITUTLTHHBI (qac) (C3) | (aac) (wac) | (uac)
Cemectp 4
Pasnen 1. [Ipumenenue MS Excel qis ananusa u 4 4 97
00pabOTKH JaHHBIX
Pasnen 2. [pumenenne MathCad st aHanmu3za u 9 9 )8
00pabOTKHU JaHHBIX
Pasnen 3. OCHOBBI IPOrPaMMHUPOBAHUS HA SI3BIKE
7 7 27
Python
Paznen 4. Maremarnueckue Mozeu 4 4 28
AJIEKTPOIHEPTETHUECKUX O0BEKTOB
Hroro B cemectpe: 17 17 74
Uroro 17 0 17 0 74
[MpakTryeckas MOArOTOBKA 3aKJIIOYAaeTC B  HEMOCPEJACTBEHHOM  BBIMOJHEHUHU
OOy4aromUMHUCS ~ OMNPENEICHHBIX  TPYIOBBIX  (YHKIMWA,  CBA3aHHBIX C  Oy;yuieu

po(heCCHOHATBHOMN NEeITeTbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Ta6muia 4 — ConepxaHue pa3faesioB U TeM JIEKIIMOHHOTO IUKJIA

HOMCp pasacia Hazpanue u COACPIKAaHUC PA3ACJIOB U TEM JICKIITUOHHBIX 3aHATUN

1 perpeccun

[Tpumenenne MS Excel s ananmusa n 00padoTku nanHbiX. [Ipumenenne MS
EXCEL nans 06paboTku JaHHBIX TEXHOJIOTHYECKOro mporiecca. GopMyIibl U
GbyHKIMH, T03BOJIsIONIME 00pabaThIiBaTh MaCCUBBI JaHHBIX. Moieb MapHoi

[Tpumenenne MS Excel mist ananuza n o6pabotku nanubeix. [I[pumenenne MS
EXCEL nns pemenus 3aaa4 ontuMuzannu. KomnbroTepHas Moenb 3a1a4H.
Lenesas ¢pyukmus. OrpanndeHus. Pexxum moucka pemeHust




2 [Mpumenenne MathCad nist ananuza u 06pabotku nanHbix. Pabota co

Cpe/Ioi BU3yalM3alluu pe3ybTaToB MoaeaupoBanus maker MathCad.
Pemrenue ypaBHeHwii, cucteM ypaBuenuii Polyroots, Given-Find

OcHOoBBI TporpaMMupoBanus Ha si3bike Python. Tumsl nanasix Oneparyu ¢
naHHbIMU. [lepemenHble, cTaHapTHBIN BBOJ/BBIBO/. JIornueckue onepanum,
OIEpALMH CPABHEHMsI. Y CJIOBHBIA OIIEPATOP.

3 OcHoBBI IporpaMMupoBanus Ha s3eike Python. Luxi for. dyukims range. Luko
while. Onepatopsl break, continue, else. Bio)xeHHBIC ITUKJIBL.

OcHOBBI ITporpaMMHupoBaHus Ha si3bike Python. @yHkuuu 6e3 mapameTpos.
AprymeHTsl 1 napaMeTpbl pyHKIuH. JIokaabHbIE U TT100aIbHBIE IEPEMEHHBIE.
WNuctpykuus return. @yHKIUM ¢ BO3BPATOM OJHOIO U HECKOJIBKUX 3HAYCHU.
Pabora ¢ Oubnuorexoit NumPy.

4 MaremaTiueckre MOJIeNHN 3JIEKTPOIHEPTeTHIECKUX 00BEKTOB. Bo3aMoxxHOCTH
SimInTech. UnTepdeiic mporpammel. SI3bIK MPOrpaMMHUpPOBaHHUS B CpEJie.
KommsroTepaoe MosenupoBanue

TEXHHYECKUX CUCTEM aBTOMATUYECKOTO YIPABICHUSI.

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

Tabmuua 5 — [IpakTuyeckue 3aHsATHS U UX TPYIOEMKOCTb

N3 aHux No
Tembl Dopmsbl o
Ne TpynoemMKoCTh, |IIpaKTHYECKOH |pa3aena
MTPAKTUICCKHIX MIPAKTUIECKHX
/1 o o (dac) MMOATOTOBKH, | JUCIIHAIL
3aHATUN 3aHATUH
(gac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero ‘ ‘ |

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb IIPUBEJCHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Ne HaunmenoBanue mnabopaTopHBIX padboT TpynOeMKOCT®, | MPaKTHYECKOI | pasiena
1/ (uac) MOATOTOBKH, | JUCLHII
(gac) JIMHBI
Cemectp 4

[Tpumenenne MS Excel ans ananuza u 2 1 1

00palboTKu AaHHBIX. Mojenb napHoi

perpeccuu

[Mpumenenne MS Excel. KommbrotepHas 2 1 1

MOJIETIb 33a41 PACKPOst

Pemenue cucrem ypaBHEHH akeT 2 1 2

moaenupoBanusi MathCad.

OCHOBBI aNTOPUTMUBALITHI 2 1 3

Jlornueckue onepanuu, ornepanuu 1 1 3

CpaBHEHUS. Y CIIOBHBIN ONIEpaTop

OCHOBBI IPOrPAMMUPOBAHUS HA A3BIKE 2 1 3

Python [{uxnsl B mporpamMmMupoBaHuu




OCHOBBI TPOrPAMMHUPOBAHHS HA SI3BIKE 2 1 3
Python paborta co criuckamu

SimInTech. Komnbroreproe 4 1 4
MOJICTIMPOBAHHE

Bcero: 17 8

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KyPCOBOH PabOThI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrodrenbHas padoTa 00yJarOIIXCs
Buiel camocTosiTennbHOM paboThI U €€ TPYJI0EeMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabnuna 7 — Buasl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

Bug camocrositenbHO# paboTh Bcero, yac Cewmectp 4, uac
1 2 3
H3ydeHne TeopeTHuecKoro MaTepuania JuCIUIUIMHbI 30 30
(TO)
Kypcoroe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3) 14 14

Brimonnenue pedepara (P)

IToaroroBska k TCKYLIEMY KOHTPOJIO YCIIECBACMOCTHU

(TKY) 10 10

Jomamnee 3aganue ([13)

KonTponbubie pabotsl 3a04HNKOB (KP3)

[ToaroroBka k mpomexxytounoi arrecraiuu (I1TA) 20 20
Bceero: 74 74

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThI 00YUaOIIUXCS TT0 AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSTENIbHOW paboThl 00ydaromuxcs yKas3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX W3aHUN
[lepedyeHb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUSOHBIX H3TaHUH
Mudp/
URL anpec

buGnuorpaduueckas ccpuika

I'Bo3neBa B.A. ba3oBsie 1 npukiiagabie THGOPMAITMOHHBIE TEXHOIOTHH:
yueOnuk / B. A. 'Bo3neBa. - Mocka: DOPYM: UHOPA-M, 2020. - 384 c.

007.5(075) - | UudopmaTrka. bazossrii kypc: yueonoe mocooue/ C. B. CumonoBuY [1 jp. ]
n74 ; pea. C. B. CumonoBuu. - 2-¢ uza. - CI16.: [IMTEP, 2009. - 640 c.

1. 3yueHre BO3MOKHOCTE KOMITBIOTEPHOTO MOJIEIUPOBaHUS B cpesie MS
EXCEL, MATHCAD u MATHLAB: yuebHo-meTonudeckoe mnocobue /
B.B. bymnaros, E.}O. Baraesa, E.C. Kpac, B.Il. Ky3smenko, A.B. Pricun -
CIl6: @DIr'AOY BO  Cankr-llerepOyprckuit  rocyaapCTBEHHBIN
YHHMBEPCHTET a3pOKoCMHYecKoro npudopoctpoenus, 2020. - 28 c.




2. Nndopmannonnblie TexHoIoruu: yueoHoe nocodbue / B.B. bynaros, 1.B.
Enteimesa, B.I1. Ky3emenko - CI16: ®T'AOY BO Cankr-IletepOyprekmii
TOCYJTapCTBEHHBIN YHHUBEPCUTET a’pPOKOCMHUYECKOTO MPHUOOPOCTPOCHUS,
2021.

-9lc.

3. Pemenne nmxkenepusix 3amad B cpeae MATHCAD yue6Ho-
METOIMUECKOe

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX JJii OCBOEHHUS JIUCLUIUIMHBI
npuBe/ieH B Tabimie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

He npenycmotpeno

8. IlepeueHb MH(POPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mTpPOrpaMMHOTO OOECHEYEHUS, HCIOIB3yEeMOTO TPH OCYLIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedyeHp UCTIONB3yEMOT0 IPOTPaAaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHust

No /1t HaunmenoBanue

1 MS Excel, nuiieH3n0HHOE

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

3 SimInTech, nuuen3unonHoe

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenr MCHONMB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

URL anpec HanmenoBanue
Hanmcanue ckpunToB Ha si3sike | https://github.com/
Python
Hanucanue ckpunros Ha si3sike | https://habr.com/ru/all/
Python
WuteprHer-pecypc PythonRu https://pythonru.com/biblioteki/scipy-python
Cpena TuHAMUYECKOTO https://simintech.ru/
MozenupoBanus SimInTech
DnekTpoHHas OMOIHoTEeKa https://lib.guap.ru/jirbis2/index.php
['YAII



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  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBFHOTO MpoIiecca o AUCHUIINHE, TPEACTaBIIcH B Tabuuiel 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaTbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTumenuiiHas JeKIMOHHAs ay IUTOPUS 21-18
KommbrorepHsrii kiace 32 kadenpsr 31-04

10. OueHo4HBIE CpeACTBA ISl POBEACHUS TPOMEKYTOUYHOH aTTeCTaI[uN
10.1. CoctaB OLEHOYHBIX CPEACTBAJISL MPOBEIACHHUS MPOMEKYTOYHOW AaTTeCcTalluu
00y4JaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuua 13 — CocraB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS IPOMEKYTOYHOHN aTTeCTaIlluU

By npoMexyTo4HOM arrecTanyu [IepedyeHp OLICHOUHBIX CPEACTB

3auer Cnucok BOIpPOCOB;
TecTtsr;
3ajauu.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET MCIOJIBb30BATHCS
100-0annpHast ~ mKajma  MOJIYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu ouieHKH YpoBHS ¢QOPMHUPOBAHHOCTH KOMIETEHIIUN

Or1eHKa KOMITETEHITUN

XapakTreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayuIbHas mIKana P P (bopmp

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3J1araer;

— ONMHUpasiCh Ha 3HAHUS OCHOBHOM W JIOTIOJHHUTENHHOW JUTEpaTyphl,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJIEET CHCTEMOM CITEMAIN3UPOBAHHBIX OHITHH.

COTIIMYHO»
(GauTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYIIECTBY W3JlaraeT €ro, ONHUpasCh Ha 3HAHUS OCHOBHOU
JUTEPATYPHI;

— HE JOIYCKAeT CYIIECTBEHHbBIX HETOUHOCTE;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JACSITEIHHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET HayUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICITHATN3UPOBAHHBIX TTOHSATHH.

«XOpOLLIO»
«3aUTEHO»

— o0yyaroluiicss yCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIM MaTepual,
[I0 CYLIECTBY H3JIaracT €ro, ONMPasChb Ha 3HAHUSA TOJBKO OCHOBHOU
«yJIOBJICTBOPUTENILHO» | JIMTEPATYPBIL;

«3AYTEHO» — JIONyCKAaeT HECYIIECTBEHHbIE OIINOKN U HETOYHOCTH;
— UCTBITBIBACT 3aTPYJHEHHUS B IPAKTUYECKOM IIPUMEHEHUHU 3HAHWUU
HallpaBJICHUS;




OI11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— cJ1abo apryMeHTHPYEeT HayuHbIE MOJI0KECHHUS,

— 3aTpyaHSAETCS B POPMYITUPOBAHUHU BHIBOJOB M 0000IICHUI;
— YaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX TTOHSATUMN.

«HEY/IOBJICTBOPUTELHO

«HEC 3a4TCHO»

MaTepuana;
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HaIPaBJICHUU,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He GOopMYJIHPYET BBIBOJIOB H 0000IICHUI.

— o0yyJaromuiicss He YCBOWJI 3HAYUTENBHOHW 4YacTH MPOrPaMMHOIO
— JIOYCKAeT  CYyLIECTBEHHbIE  OIIMOKM U  HETOYHOCTU  IpHU

— UCIIBITBIBACT TPYAHOCTHU B IIPAKTUYECKOM IIPUMEHEHUY 3HAHUN;

10.3. TunoBbie KOHTPOJIbHBIC 3aaHUs WK WHBIC MATCPUAIIBI.
Bompocsr (3amaun) aiist 9K3aMeHa peicTaBicHbl B Tabauie 15.

Tabmuna 15 — Bonpocs! (3agaun) 11s 3K3aMeHa

Ne i/m [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa Koz
UHAMKATOpa

Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO

Bomnpocs! u1s 3aueta npeacrasieHsl B Tadbauie 16.

Ta6muma 16 — Bonpocs! 1iis 3auera
Kon
Ne n/m Ilepeuens BonpocoB 11 Audd. 3auera HHMKaTOpa

1. basoBeie Trmnbl qaHHBIX B Python. OIIK-1./1.1

2. Omnepanuu HaJl IEJIBIMHU U BeLIECTBEHHBIMU TUNIAaMHU. OCHOBHBIE
¢bynkuuu moayis math B Python.

3. ITpuoputets! onepatopoB B Python. i3mMeHneHne npuoputeTos.
CoxkpallleHHas 3a1uch OnepaTopoB

4. [{ukiel ¢ IpeaycaoBUEM U C MOCTYCIOBHEM. BIOK-CXEMBI,
peaIn3yIONIUe 3TU UKJIBL.

5. Omneparopsl B Python: ycinoBHble oneparopsl, oneparop uukia [OIIK-1./1.3
for..in

6. CTpyKTypupoBaHHBIE  THUIBI. MacCHUBBI  OJHOMEPHBIC U
nByMepHble. Peanu3zanus B Python (criucku, KopTexH).

7. Peanuzanus MaTpuisi

8. Ctpoku B Python. Onepanuu co crpokamu.

9. TpeboBanus k opopmienuto nokymentauuu (ECK/, ECIIA, |OIK-1./1.1
ECT/) u Tpe6oBaHMsI K BBIITOJIHEHUIO YEPTEKEN MPOCTHIX
OOBEKTOB

10. Kakue moHsATHS BXOAAT B NMOCTAHOBKY 3aaauu ontumuzauuu,OITK-1./1.3

4TO ABJIACTCA pCHICHUCM 3a1a49r OHTI/IMI/ISaHI/II/I?

Ilepeyenp Tem Ui KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
MpeICTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHb TeM JJIsi KYPCOBOTO NMPOSKTUPOBAHMSI/BHIIOJIHEHUSI KYPCOBOH paboThI

Ne i/t

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITOIHEHUS

KypCcOBOW pabOThI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
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Bonpocel 1 mpoBeneHHs MPOMEXYTOYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabmuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

. Kon
Ne n/mn [IpumepHBIii nepedeHb BOIMPOCOB sl TECTOB
MHAMKATOpa
1 Kakue ocCHOBHBIC BCTPOCHHBIC THITBI JAHHBIX MIPE/ICTaBIeHBI B Python OIIK-1./1.1
CYIIIECTBYIOT?
a) LieJIble YHCIIa, BEIECTBEHHBIE YK CIIa, CTPOKH, CIIUCKH, KOPTEXKHU,
ClIOBapu
0) 1enbIe Ynca, 1eHCTBUTEIbHBIC YUCIIA, 3HAYCHHUS JIOTUYECKOT 0 THIIA,
3HAYEHUS CTPOKOBOTO TUIIA
B) 1IEJIbIC YUCIIA, YUCJIA C IUIABAIOIICH TOYKOM, CTPOKH, TUIIBI JAHHBIX
npuHUMaromue oo False, mu6o True
2 Kakue Oneparopsr Python cyriectByroT? OIIK-1./1.3
a) 6a30BbIE ONEPATOPHI
0) ynpaBisIolIe OnepaTopbl
B) JIOTUYECKUE ONIEPaTOPBI
r) 6aliTOBBIC OIlepaTOPhI
3 CornocTaBbTe TEPMUHBI U ONIPEACTICHUS OIIK-1.4.1
1. Moy math
2. LUK C IOCTYCJIOBUEM
3. ycroBHbIii oneparop 1ukia for ... in
a. l{uxs while paboTtaeT no npuHLKITY «J0 TEX MOpP, IOKa»
6. JlaHHBIN MOJYJIb JaeT OOMIMPHBIN (PYHKIIMOHA AJIS TPOBEICHHS
BBIUUCIICHUH C BEIIECTBEHHBIMH YHCIIaMH (YHACIIaMU C TIIaBAOIIEH
TOYKOM)
B. lHuxun for B Python ucnone3yercs, korja KoJIMuecTBO UTEpaIUit
3aBUCHUT OT TOT'0, CKOJIKO B YCIIOBHH 33JJaHO 3JIEMEHTOB
4 Yro Ttakoe docstring? OIIK-1./1.3
1. ToO cTpoKa JOKyMEHTAIHH, KOTOPasi OMUCHIBAET, UTO JIENIACT
(dyHKLHMSA, METOI, MOAYJb WK Kiacc Python
2. TIONyYeHHUE TOKYMEHTAIHUIO 10 aTpuOyTaM 00BEKTa C TIOMOIIHIO
atpubyTta doc
3. TmycTo¥ ormeparop
5 OIIK-1.1.1
Yrto Takoe 00BEKTHO-OPUEHTHPOBAHHOE TPOTPAMMHUPOBAHHE, BBIOCPUTE
[IPaBUJIbHBIN OTBET.
1. mepenaya mepeMEHHOTO KOJIMYECTBA ApIYMEHTOB B (DYHKIIHUIO.
2. OCHOBHbIE MPUHIUIBI 00BEKTHO-OPUEHTUPOBAHHOTO
IpOTrpaMMHUPOBAHUS — HACJIEIOBAHUE, MHKATICYJISIHSL, TOTUMOP(U3M
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3. KaKIbIH IPOIIECC MMEET CBOM COOCTBEHHBIN HAOOP pecypcoB,
BKJTI0Yasl IAMSITh, OTKPBITBIC (ailJibl, CETEBbIC COCTMHECHUS U IPYTHE
CHCTEMHBIE pecypc

Uro Takoe globals() u locals()?

1 sBnsArOTCS ABYMS pa3IMUHBIMU TUIIAMU JJAHHBIX, KOTOPHIE
IPEIOCTABIISIOT HA0OP SJIEMEHTOB B ONPEICIICHHOM MOPSIIKE

2 coJiepKar ClIoBapH, KOTOPBIE XPAHAT aTpUOYTH 00ObEKTa B BHJIE MAp
KJTI0Y-3HAYCHUE

3 3T0 BcTpoeHHbIe pyHKIMHU B Python, KOTOpbIE BO3BpaIaoT cI0BapH
r7100aTBHBIX M JJOKAIBHBIX IEPEMEHHBIX COOTBETCTBEHHO.

OIK-1.]1.3

B Python MoskeT 11 ObITh HHIEKC CIIMCKA OTPHIIATEILHBIM?
1. Jla, uHzIeKC ciucKa MOXKET ObITh OTPULIATEIBHBIM.
2. Hert, ne moxer

OIK-1.]1.1

UTo 3HAYUT KOHCTPYKILIUSA Pass?

1. Het, moToMy 90 B MHOTOIIOTOYHBIX NMPHII0KEHUSIX HECKOIBKO
MIOTOKOB BBITIOJIHSAIOTCS. B paMKaX OJJHOTO IPOIIecca, UCIOIb3Yst 00IIHe
pecypchl.

2. IpUHUMAET OOBEKT B BUJIC apTYMEHTA U BO3BPAIIAET CIIMCOK UMEH
BCEX aTpuOyTOB H METOJIOB OOBEKTA.

3. B Python, pass siBnsieTcst mycTeiM oniepatopoM. OH HUCIIOJIB3YETCS TaM,
I/le CHHTAaKCH4eCKU TpedyeTcs oneparop, HO HUKaKuX AeHCTBUM
BBITIOJIHATD HE HY’KHO.

OIK-1.71.3

ConocraBbTe TEPMUHBI U ONPEJEIICHUS
1. 00BEKTHO-OPUEHTUPOBAHHOTO MPOTrPAMMHUPOBAHUS
2. AtpubyrT dict
3. Yrunura py_compile

a. mpoBepka (paiiya Ha HaJIMYKMe CUHTAKCUYECKUX OIIMOOK 0e3 ero
3arycka

0. OCHOBHBIE MPUHIUIBI 00BEKTHO-OPUEHTUPOBAHHOTO
nporpammupoBanus (OOII), Takue kak Hacie0BaHUEe, UHKATICYJISIMS 1
nosuMophuzm

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

OIIK-1./1.1

10

KuroueBoe ciioBo self.

Bri6epurTe npaBUIIBHBIN OTBET.

1. ums ¢aiina, KOTOPBIN BB XOTUTE TPOBEPHUTH

2. MCTIOJIIB3YETCs ISl OOpaleHHs K TeKyIeMy 00BeKTy Kiacca.
3. mpoBepka aiina Ha CHHTaKCUYEeCKHUE OLITHOKU

OIK-1.]1.3

11

Kax MoxHO ncnonb3oBath aexkoparop B Python.

1. MOXeT OBITh MOBTOPHO MCIIOJIB30BaH B JPYTUX MPOTpaMMax.

2. JlekopaTopbl MOTYT MCIIOIB30BATHCS s I0OABIECHUS JIOTUPOBAHMS,
POBEPKH ayTeHTH(HUKALIMHU, TAWMHUHTA BBITIOJTHEHUS H JPYTUX aCHEKTOB

OIK-1.71.1
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3. I[JISI MU3BJICUYCHUA OHpeﬂeHeHHOﬁ HaCTH 1IOCJIC€I0BATCIIbBHOCTH

12

PaccTaBpTe B mopsiike MOSBIECHUS CIIOCOOBI HICHTU(UKALIUN
10JIb30BATEIS.

1 Unentudukanus no 6HOMETPUYECKUM XapaKTepUCTHKAM
2 KoMIIIeKCHBIE CUCTEMBI UICHTH(PUKAITUN

3 Unentudukanus mo napoito

OIK-1.]1.3

13

Crnoco6sI mudpoBanus HHGOPMALTUH
1. CummerpuuHnoe
2. AcUMMeETpUYHOE
3. JymnekcHoe

OIK-1.]1.1

14

YcTaHOBUTE COOTBETCTBUE:

1. simplify

2. substitude

3.factor

4. expand

a) (OyHKIM, BBIMOJIHAIOLIAS ONEPaLMIO MTO0ICTAHOBKU

0) GyHKIMS, BBITOJIHSIOIIAs ONEPALIUIO YIIPOCTUTH BBIpAXKEHUE
B) (DyHKIMS, BHITIOJIHSIONIAS ONEPAIUIO PA3BEPHYTh
(OTKpBIBaE€T CKOOKH, MPUBOIUT MOJI0OOHBIE)

T) yHKIMS, BBIIOJIHSIONIAS] ONEPALIHIO PA3JI0KUTh HA MHOXKHUTEIU

OIK-1.]1.3

15

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

2 KOJIMYECTBO 3HAKOB IOCJIE 3aIsATON

3 TOYHOCTbH BBIYUCIICHUH

OIIK-1./1.1

16

Kaxkyro koncranty B MathCAD MosxHO TiepeonpenenuTs?
le

2TOL

3n

OIIK-1.11.3

17

Yro o603Hauaer cumBoi «%» B MathCAD?
1 pazmepHOCTB

2 oneparop

3 KoHCTaHTa

OIK-1.]1.1

18

Kak B MathCAD B TekcTOBYI0 001aCTh BCTABUTH BBIYMCIUTEIBHYIO?
1 BbImonHUTH KOMaHay [IpaBka/TexcoBast 001acTh
2 BBIMOJHUTH KOMaHy BeraBka/TekcroBast 06macTh

OIK-1.71.1
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Bomonaute komanay PenaktupoBats/TekcroBas o01acth

19

Kakoii THII MPUCBOCHHMSI ONIPE/IeIIeT IEPEMEHHYIO B JIIOOOM MeCTe
nporpammbl B MathCAD?

1 I'mobanbHOE

2 JloxanbHOE

OIK-1.]1.3

20

BriOepure BapuaHT OTBETa C  TIOMOIIBIO KAKOTO 3HAKA CIICIYET
N00aBIIATh Pa3MEPHOCTH K 3HAYEHUSIM HUMEHOBAHHBIX BEJIMYUH B B
MathCAD?

1 mpoben

2 BO3BE/ICHUE B CTCIICHb

3 yMHOXXEHHE

OIK-1.]1.1

21

Bribepute npaBuibHbIe BapuaHnThl oTBeTa. s mporpammel MathCAD
DJIEMEHTAaMH BEKTOpPA MOTYT OBITh:

[Yucna

2 BolpaxkeHus

3 OyHKIMHU

OIK-1.]1.3

22

MoryT 511 ObITh IapaMETPhl YCIOBHBIX ONEPATOPOB YCIOBHBIMU
BBIPAXKECHUSIMU?

1 ma

2 Her

OIK-1.]1.1

23

CHUMBOJIbHBIE BHIYMCIIEHUS :
1 mpubnuxeHHble

2 TOYHEBIE

3 ynclIeHHEIE

OIK-1.71.3

24

LleneBas pyHKLUSA 3TO:

1 BemecTBeHHas WM LEJTOYUCIEHHAs QYHKIUS HECKOJIBKUX
NEPEMEHHBIX, MOAJIEKAIas ONTUMHU3ANH (MUHUMHU3AIUH WIH
MaKCHMH3AllMN) B LENIAX pPElIeHHs] HEKOTOPOil
ONTHUMHU3AUOHHON 3aa4u

2 (QyHKIUS, SKCTpEeMaTbHOE 3HAYCHHE KOTOPOI UIIEeTCS Ha
JIOTTYCTUMOM MHO’KECTBE B 33J]a4aX MaTeMaTH4YeCKOro
IPOrPaMMHUPOBAHHUS

3 (QyHKIMS, KOTOpasi CTPOUTHCS JUIs JOCTHXKEHHMSI LiesIei

OIIK-1./.1

25

Cnioco0OsI naeHTH(UKAITIHN TTOJH30BaTENs?
1o maposto

210 OMOMETPUYECKUM XapaKTEPUCTUKAM
3KOMITJIEKCHBIE CUCTEMBI UICHTH(PUKAITUN

OIIK-1.]1.3

26

[ens naDOpMaTH3aMK OOIIECTBA 3aKIIIOYACTCS B
1 cmpaBemmBOM pacrnpeneneHuu oiar
2 yIOBJIETBOPEHUHU TyXOBHBIX MMOTPEOHOCTEH YEIOBEKa
3 MaKCUMaJIbHOM YyJIOBJIETBOPEHUH MHPOPMALMOHHBIX MOTPEOHOCTEN
3a CYET MOBCEMECTHOTO BHEAPEHHSI KOMIBIOTEPOB U CPEICTB

OIK-1.71.1
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KOMMYHHKAIIUA

27 JlanHable 00 00BEKTaX , COOBITUSAX, MPOIIECCaX, ITO: OIIK-1./11.3
1Coneprxanue 6a3 3HaHUI

2 HeoOpaboTaHHbIE COOOLICHHS, OTPAXKAIOIINE OTACTbHBIC (PAKTHI,
IIPOLIECCHI, COOBITHS

3 coo0MIeH s, HaXOSIINUECs B XPaHIIHIIAX JTaHHBIX

28 WNudopmanus 310: OIIK-1./1.1
1 npenBapuTesbHO 00pabOTaHHBIE JaHHBIE, FOJHbBIC [T IPUHATUS
YIIPaBICHYECKUX PELICHUN

2 cooOuieHus, 3apMKCUPOBaHHbBIE HA MALIMHHBIX HOCUTEIAX

3 cooOuieHus, HAXOAIINECS B XPaHMIINIIAX TAaHHBIX

29 B kakom 3akoHe 0ToOpaxkaeTcst 00beKTUBHOCTh IpoIecca OIIK-1./1.3
uHpOpMaTH3aUH 001IeCcTBa

1 3akoH yObIBaIOIIEH TOXOIHOCTH

2 3aKkoH “He00X0AMMOTO pazHooOpazus’
3 3aKOH IMKJINYECKOTO Pa3BUTHS

30 C kaKxoif 11ebI0 OCYIIECTBISETCS KOupoBaHue uHbopManuu ? OIIK-1./1.1
1 Coxkpaiierre TpyIOBBIX 3aTpaT IpU BBOIE HH(POpMAIIH

2 yNIpoIICHUE BEIYUCIUTEIBHBIX OTIepaIui

3 YmpornieHue nmpoueayp COPTHPOBKU JaHHBIX

4 VY nobera mpoueayp ohopmieHus yrpaBiIeHUYECKUX TOKYMEHTOB

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOy4YaroIIMXCs 3a04HOH (OPMBI
oOydeHus1, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PadOT

He nmpeaycMmotrpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSIONIMe  HPOLEAypbl  OILEHHUBAHUS
MHAMKATOPOB, XapaKTepU3YIOIUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpyrOImMX MOPSAJOK U MPOLENYpY
MIPOBEJICHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTalli 00y4aronuxcs
I'VAIL

11. Meroauveckue yKka3aHus AJIs1 00YUJaIOMIUXCS TT0 OCBOCHUIO JTUCITUTUTHHBI

11.1. Metoauueckne yka3zaHus [ OOYyYarOImIMXCS 10 OCBOGHMIO JIEKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHana — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOoKoe M ACHOE H3JIOKEHHe ydeOHOro marepuana. HasHaueHHe COBpeMEHHON JEKIMH B
paMKax TUCLMILIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(OPMAIUIO 110 TEME, & B OCBOCHHU
(dyHIaMEHTAIBHBIX TPOOIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JOCTH)KEHUH Hay4dHOH MbIciu. B yueOHOM mporecce JEKIUs BBINOIHAET METOJ0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
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KOHKPETHOM 00JlacTh 3HaHUs, €€ TpoOJeMBbl, JacT IEIbHOE MPEACTaBICHUE O IUCIHILIAHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU JUCIUTLTTHAMH.

IInanupyeMsle pe3yJbTaThl IIPH OCBOCHUHU 00YYAIOIIMMHCS JIEKIIMOHHOIO MAaTEPHAa;

— TIONyYeHHWE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YPOBCHb
KOTOPBIX ONPECISICTCS IIEJICBOM YCTAHOBKOW K Ka)KI0H KOHKPETHOU TEME;

— TIOJIyYEHHE OIbITa TBOPUYECKOM pabOTHl COBMECTHO C MPEIoaaBaTeIeM;

— pasBuTHE TPO(ECCHOHATBHO-ICIOBBIX  KAadecTB, JIIOOBH K MpeAMETy W
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIIICHHS.

— TIOSIBJICHHUE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITEIIEHON pabOTHI;

— TIONyYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAYKU U TEXHUKU U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKAUIIINE TOJIBI;

— Hay4HThCS METOAMYECKH OOpabaThiBaTh Marepuan (BBIICIATH TJIABHBIE MBICIH U
MOJIOKEHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATH WX B Pa3IMYHBIX
dbopMyIupoBKax);

— TOJy4YeHHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHH.

JIeKMOHHBI  MaTepuall MOXET CONPOBOXKIATHCA JICMOHCTpAallMeld CIIaWJIoB W
UCIIOJIb30BAaHMEM Ppa3laTOYHOTO MaTepuaja IPU IPOBEIACHUU KOPOTKUX JWCKyccHid 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTbHBIX TEMATHK IO JUCIUTLIIMHE.

CTpyKTypa npeocTaBiIeHus JEKIIMOHHOI0 MaTepraa;
Pasznein 1. [Ipumenenue MS Excel juist ananusa u 00paGOTKH JaHHBIX
Paznien 2. ITIpumenenne MathCad a1t anann3a ¥ 00paOOTKH JIAHHBIX
Paznen 3. OcHOBBEI IPOrpaMMHPOBaHMs Ha si3bIke Python
Paznen 4. MaTemaTuuecKue MOAESIH 3JIEKTPOIHEPIETHYECKUX 00BEKTOB

11.2. Meroauueckue yKa3aHus il OOYYarOIIMXCS IO BBITIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX paboOT oOydaroImuics MAOMKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 00ydYarolierocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTATbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrimonHenue 51a00paTopHBIX paboT 0O0yyaromMMCs SIBISIETCS HEOThEMJIEMOM YacThIO
U3YYEHUs] JUCLUIUIMHBI, ONIpENesiseMOol Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CPEACTBaM,
o0ecreynBaroIuM pelIeHre cIeTyoIuX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS TMPOIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUIINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKHX 3HAHUN, MOJYyYEHHBIX Ha
JEKLUSAX;

— ToJlyueHHe HOBOW MH(OpMAINH 110 U3y4aeMON JUCLHUIUINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

— 3ajganue ¥ TpeOGOBaHUS K IPOBEJCHUIO J1a00paTOPHBIX paboT

Hudpopmanmonusle TexHosoruu: yuedHoe nocoodue / B.B. bynaros, 1.B. Enteimena, B.I1.
Ky3pmenko - CII6: ®I'AOY BO Cankr-IletepOyprckuil rocyapCcTBEHHBIM YHUBEPCUTET
a’poKoCcMHYEcKoro mpudopocrpoenus, 2021.
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CrpykTypa u popma oTyeTa o 1abopaTopHOii padoTte
WNudopmannonnsie TexHonoruu: yuebnoe nocooue / B.B. bynatos, U.B. EnTelmesa,
B.II. Ky3bmenko - CI16: DI'AOY BO Cankr-IlerepOyprckuii rocy1apcTBEeHHBI YHUBEPCUTET
a’pOKOCMHUYECKOro rpubdopoctpoenus, 2021.
TpeGoBanus k 0hOpMICHUIO OTYETA O JJAOOPATOPHOU paboTe
WNudopmannonnsie TexHonoruu: yaebnoe nocodue / B.B. bynatos, U.B. EnTelmiesa,
B.II. Ky3bmenko - CI16: DI'AOY BO Cankr-IlerepOyprckuii rocy1apcTBEeHHbI YHUBEPCUTET
a’pOKOCMHUYIECKOro rpubdopocrpoenus, 2021.

11.3. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHHON
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, 00YYAIONMIUIICS BBIMOIHSAET PadoOTy MO
3aJJaHUI0 M IIPU METOAMYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeicTBEHHOIO
YYaCTHA.

B npouecce BbINONHEHHUsSI CaMOCTOSTENbHONW paboThl, y oOydaromerocst GopMHpyeTcs
nenecooOpasHoe IIaHupOBaHuE pabouero BpeMeHH, KOTOpOe MO3BOJSIET UM pa3BUBATh YMEHHUS
U HaBbIKM B YCBOCHMM U CHUCTEMAaTH3alUU NpUOOpETaeMbIX 3HaHWH, 00eCreyrBaeT BBICOKHIM
YPOBEHb YCHEBAaEMOCTH B TNepuojJ OOydYeHHs, IOMOTaeT IIOJYYUTh HABBIKH TTOBBIIICHHS
npo¢eCCHOHATIBHOIO YPOBHS.

MeroauyeckuMH ~ MaTepUallaMH,  HampaBJSAIONIMMU  CaMOCTOSITENIbHYIO  paboTy
00yyaroImuxcs, SBJISIOTCS:

— y4eOHO-METOMYECKUN MaTepHa 1o JUCLUILINHE;

Nudopmannonnsie TexHonoruu: yuebnoe nocooue / B.B. bynaros, U.B. Enteimena,
B.II. Ky3bmenko - CII0: @®I'AOY BO Cankr-IletepOyprekuii rocyjapcTBEHHbIN YHUBEPCUTET
a’pOKOCMHUYECKOro npubdopocrpoenus, 2021.

Crpykrypa u ¢opma oTueTa 0 1a0opaTopHOi pabore
Nudopmannonnsie TexHonoruu: yuebnoe nocooue / B.B. bynaros, 1.B. Enteiiena,
B.I1. Ky3pmenko - CI16: ®I'AOY BO Cankr-IlerepOyprckuii rocy1apCTBEHHbIN YHUBEPCUTET
a’pokocMuueckoro npudopoctpoenus, 2021.

TpeboBanus k 0hOpMIECHUIO OTYETA O JJAOOPATOPHOU paboTe
Nudopmannonnsie TexHonoruu: yueonoe nocoobue / B.B. bynaros, 1.B. EnTeiesa,
B.II. Ky3bmenko - CII0: ®I'AOY BO Cankr-IletepOyprekuii rocyjapcTBEHHbIN YHUBEPCUTET
a’pOKOCMHUYECKOro nmpubdopocrpoenus, 2021.

11.4. Metoauueckre yKa3aHusl [UIsl OOYYAlOMIMXCA TIO MPOXOXKICHHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpUBAaeT KOHTPOJb KauecTBAa 3HAHUI
00yJaronuxcs, OCyIIeCTBISIEMOTO B TEUCHHE CEMECTpa C IENbI0 OICHUBAHUS XOJ1a OCBOCHUS
JUCLHUTIITUHBI.

[IpoBeneHne TEKyIIEro KOHTPOJS YCIEBAEMOCTH OCYIIECTBISIETCS C TOMOIIBIO
1abopaTopHbIX paboT, MPHUBEACHHBIX B Tabmuie 6. OIeHMBaHHE TEKYIIEro KOHTPOJIS
YCIIEBa€MOCTH, OIICHMBACTCS 110 CHCTEME 3adeT/He 3adeT. [loJMOKHUTEeNbHBIN pe3yiabTaT
TEKYIIET0 KOHTPOJI YCIEBAEMOCTH JaeT CTYACHTY AOIMOJHUTEIbHBIA OaJll IpHU MPOBENCHUN
MPOMEKYTOUYHOW aTTECTAIlMU. Pe3yibTaThl TEKYIIETO KOHTPOJS MOTYT YYUTBHIBATHCS TIPHU
MIPOBECHUH MPOMEXKYTOUHOM aTTeCTalNH.

Meroanueckue MaTepHalibl, ONPEACIAIONINE NPOLUEAYpPbl OLEHMBAHUS 3HAHMI,
YMEHHH, HABBIKOB W / WJIH OMBITA ACSITEILHOCTH, XapaKTEPU3YIOIIUX dTambl (OPMUPOBAHUS
KoMmneTeHnuii, coaepxkarcsi B IlomoxeHusx «O TekylmeM KOHTPOJIE YCIEBAEMOCTH U
IPOMEXYTOUHOM arrectauuu cTyAeHToB ['YAII, oOyyaromuxcs Mo mporpamMmaM BBICIIETO
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obpazoBanus» U «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIIEHKH KadecTBa Y4eOHOU pPabOTHhI
ctynentoB B 'Y Aly.

11.5 Metronuueckue yKa3aHus 1Jsi OOy4arOUIUXCs M0 MPOXOKIECHUIO TPOMEXKYTOUHON
aTTeCTallUU.

[IpomexyTounass  arrectanus  OOYyYAIOIIMXCS  MPEAyCMaTpUBAEeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 3a4eT — 3To (opMa OLEHKH 3HAHUH, MOTYUYEHHBIX O0YYaIOMIUMCS B XOJ/€ M3yUCHUS
y4eOHOM TUCUUIUTMHBI B 1IEJIOM WJIM MIPOMEKYTOUHas (10 OKOHYAHUU CEMECTPa) OLEHKA 3HAHUM
00y4JaromuMcs 10 OTIENbHBIM pa3fiesiaM TUCIUIUIMHBI C aTTECTAllMOHHON OLICHKOW «3aYTeHO»
WJIU «HE 3a4TECHO».
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Jluct BHeceHUs U3MEHEHUH B pabouyIo IporpaMMy TUCIUTUIUHBL

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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