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AHHOTaNINA

Jucuunnuna «MHpopMalioHHbIe TEXHOJIOTUU» BXOAUT B 00pa30BaTEIbHYIO IpOrpaMmy
BeIcIIero o0Opa3oBaHusi — TporpaMMmy crnenuanurera 1o  cnermainbHoctn  13.05.02
«CrenuanbHble 3JEKTPOMEXaHUUECKUE CHUCTEMbl» HANpPaBIEHHOCTU «IJIEKTPOMEXaHUYECKUE
CHCTEMBI CIIeIMAIbHBIX YCTPOICTB U u3Aenuit». Jucuummna peanusyercs kadeapoit «Ne32».

JucuunnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIETEHIIHIA:

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHadu3 MPOOJEMHBIX CHUTyallud Ha
OCHOBE CUCTEMHOTI'0 TI0JIX0/1a, BbIPa0aThIBATh CTPATETHIO ACHCTBUI

VYK-2 «CriocoOeH ynpaBiaTh IPOSKTOM Ha BCEX ATAIaX €ro )KMU3HEHHOTO KA

VYK-4 «CnocobeH npuUMEHATh COBPEMEHHbIE KOMMYHUKATUBHBIE TEXHOJIOTMH, B TOM
quclie Ha WHOCTPAHHOM(BIX) s3bIKe(ax), Ui aKageMHYecKoro u MpodeccroHaIbHOTO
B3aMMOJICHCTBUS»

OIIK-1 «Cmoco0OeH OCyIIeCTBISATh MOWCK, O0pa0OTKy W aHaIM3 HHPOpPMAIUU U3
pa3MYHbIX HCTOYHUKOB M IMPEACTaBIATH €€ B TpebdyeMoMm ¢opmaTe € HCHOJIb30BAHUEM
UH(POPMALMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTHI»

OIIK-2 «CriocobOeH co0roaaTh OCHOBHBIE TpeOOBaHMsI HH(POPMAIIMOHHON 0€30TIaCHOCTH,
B TOM YHCJIEe TPEOOBAHUS 3aIIUTHI TOCYIapCTBEHHOW TaHBD)

[IK-1 «CrocoOHOCTh MPUHMMATH Y4acTHUE B MPOCKTUPOBAHUU SJICKTPOTEXHUYECKUX H
DIIEKTPOIHEPTETUUECKUX ~ YCTPOMCTB,  CIEUUAIBHBIX  JJIEKTPOMEXaHWYECKHX CHUCTEM B
COOTBETCTBUU C TEXHUYECKHM 33/JlaHHEM U HOPMATHUBHO-TEXHHYECKON JOKYMEHTAIIMEH,
co0uro1as pa3IMyHbIe TEXHHYECKUE, YHEPT0d(PPEKTUBHBIE U IKOJOTHUECKHE TPEOOBAHUS

CopepxaHue OUCHUIUIMHBI OXBAaThIBA€T KPYI BOIMPOCOB, CBA3aHHBIX C IOHCKOM,
KPUTUYECKHM aHAJIM30M M CHHTE30M HH(OpManuy, MOHUMAaHHUEM MPHHIUIOB pPaOOTHI
COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTUN, NPUMEHEHHEM CHCTEMHOr0 MOoaXona MAJis
pelIeHusl TOCTaBICHHBIX 3a/a4, a TakXkKe H3YyYCeHHEM BO3MOXKHOCTEH KOMITBIOTEPHOTO
moaenupoBanus B cpeae MS EXCEL, MATHCAD.

[IperoaBanrie MUCHMIDIMHBI TPEAyCMaTPUBAET CleAylomue (OpMBI OpraHU3alUN
yueOHOro Impoliecca: JEeKIIH, J1abopaTopHble paboThl, CaMOCTOsITeNbHAs paboTa 00yJaroIIerocs.

[TporpaMMo#l TUCHMITIMHBI MPETyCMOTPEHBI CIEAYIOMNE BHIBI KOHTPOJS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B hopme nuddhepeHInpoBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JWCIMILIUHBI COCTABISET 3 3adeTHBIX eawHmibl, 108
4acoB.

S3pIK 00yueHus 0 JUCHMILTUHE KPYCCKUIY.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUYEHUS MO AUCIUILTUHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
[Tomyuenue cryaeHTaMu HEOOXOJUMBIX 3HAHWI, YMEHMH W HaBBIKOB B  00JacTH
WH(OPMAIIMOHHBIX TEXHOJIOTUN JJISl WX JAIBHEHIIEr0 MOCTOSHHOTO HMCIOJIB30BAaHUS B IENSIX
MoucKa, XpaHeHus, oOpaOOTKM, aHaidM3a U NpPEACTaBICHUS HUHPOpMAIMH, a Takxke
MOJICIMPOBaHMs MPO(ECCHOHANBHBIX 3a/la4 KaK B NEpuoJl OOy4YeHHs, TaK U B JalbHEHIICH
npodeccuoHaNnbHOM nesTeNbHOCTH. Pa3BUTh ymMeHue pa3zpaboTKu MIPOrpaMMHOTO MPOIYKTA.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIUHBI OO0YYarOIIUICS MOJDKEH 00JIaaTh CIeAYIOIUMU
KOMIETCHIMSIMU WM UX YacTsMH. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Konx n HaumeHoBaHue Konx 1 HauMeHOBaHME HHIUKATOpa
KOMIIETEHIIUH KOMIIETEHIINH JIOCTH)KEHUS] KOMIIETEeHLIUU
YK-1.3.3 3HaTh nIu(poBHIC pECypCHI,
MHCTPYMEHTBI M CEPBUCHI U1 PELLICHUS
YK-1 Cnocoben 3a7a4/mpooaeM nmpodheccHoHaIBHON
OCYILECTBIISATh JeSITEIbHOCTH
KPUTHYECKHUI aHAIN3 VK-1.Y.2 ymeTs BOoCIpUHUMATb,
YHUBepcallbHbIE npoOJEeMHBIX CUTyalluld | aHAJIM3UPOBATh, COXPAHATH U
KOMIIETEHIIUU Ha OCHOBE CHCTEMHOTO | IepeaaBaTh HHPOPMAIIHIO C
0JIX0/1a, UCIOJIb30BaHUEM LU(POBBIX CPENICTB
BBIPa0ATHIBATH VK-1.B.2 BnageTs HaBbIKaMu
CTpaTErulo IeHCTBUM UCIOJIb30BAaHUS aJITOPUTMOB U
1M (POBBIX CPEICTB, IPEIHAZHAYCHHBIX
JUI aHaJIu3a MH(QOPMAIMK U JaHHBIX
VK-2.3.2 3narb uugpossie
MHCTPYMEHTBI, ITpeIHa3HauCHHbIE JIIS
pa3pabOTKH MPOEKTa/pelieHus 3a1a4u;
METO/bI U IPOrPaMMHBIE CPEJICTBA
yIpaBiIeHUS MPOEKTaMHU
VK-2.V.1 ymers onpenensaTs LeleBble
ATarbl, OCHOBHBIE HAIPaBJIEHUS padoT;
OOBSCHATH 11eNU U (POPMYIUPOBATH
VK-2 Cnocoben 3aJ]a4, CBI3aHHBIC C ITOJITOTOBKOM U
YHuBepcalbHbIE YIpaBJIATh IPOEKTOM Ha | peanu3anuei mpoeKTa
KOMIIETEHIIUU BCEX dTalax ero VYK-2.V.2 ymeTs BbIIBUTaTh
KU3HEHHOTO LIUKJIa aJIbTepHATHBHbIE BAPHAHTHI ACUCTBUI ¢
ENTBI0 BEIPAOOTKH HOBBIX ONTHMAaIBHBIX
QJITOPUTMOB JIEUCTBUI 110 IIPOEKTY
VK-2.B.1 B1ageTs HaBBIKAMH
yIpaBJIeHUS MPOEKTOM Ha BCEX 3Tanax
€ro JKMU3HEHHOT'O IIUKJIa
VK-2.B.2 B1aseTs HaBbIKaMH PELICHUS
npodeccuoHaNbHBIX 3a]]a4 B YCIOBUSX
¢ poBU3aIKK 001IeCTBA
YK-4 Cnocoben VK-4.3.2 3HaTh COBpEMEHHbIE
YHuBepcalbHbIE
KOMITETEHIHH IPUMEHSTh TEXHOJIOTUH, 0OecTieynBaroIye
COBPEMEHHbIE KOMMYHHKAIUIO ¥ KOOTIEPALIUIO B




KOMMYHHUKaTHBHbIE
TEXHOJIOTHH, B TOM
quclie Ha
MHOCTPaHHOM(BIX)
si3bIKe(ax), IS
aKaJeMHUYECKOro U
npodeccuoHaIbHOTO
B3aMMOJICVCTBHUS

unudpoBoii cpene

O6menpodeccrnoHanbHbIE
KOMIICTCHITHH

OIIK-1 Cnocoben
OCYILECTBIISATH TIOUCK,
00paboTKy U aHAN3
uHpopMauu u3
Pa3IMYHBIX UCTOYHUKOB
U TIPEJICTABIIATH €€ B
Tpebyemom (hopmare ¢
UCTIOJIb30BaHUEM
WH(POPMAIMOHHBIX,
KOMITBIOTEPHBIX H
CETEBBIX TEXHOJIOTHIA

OIIK-1.3.1 3naer TpeboBaHUS K
opopmienuro nokymentanuu (ECK/I,
ECIII, ECT/I) u TpeboBanus k
BBITIOJTHEHUIO YePTEKEN POCTHIX
00BEKTOB

OIIK-1.V.1 ymeer anropuTMU3UpOBaTh
pelleHre 3a1a4 U peaan3oBaTh
QJITOPUTMBI C HCIIOIH30BAaHHEM
MPOrPaMMHBIX CPEICTB

OIIK-1.B.1 Brageet HaBbIKaMu
MPUMEHEHUS CPEICTB MH(OPMALIMOHHBIX
TEXHOJIOTHH JIJISl TIOUCKA, XPaHCHHSI,
00paboTKH, aHANIM3a U IPECTABICHUS
uH(popMalnuu

O6menpodeccroHanbHbIe

OIIK-2 Cnocoben
c00JII01aTh OCHOBHBIE
TpeOOBaHUSA
MH(}OpMaLIOHHON
0€301MacHOCTH, B TOM

OIIK-2.3.1 3HaeT npUHLIHUIIBI PaOOTHI
COBpPEMEHHBIX HH(OPMAITMOHHBIX CETEH;
BUJIbI UH()OPMALIMOHHBIX U
00pa3oBaTeNbHBIX TEXHOJIOTHH,
OCHOBHBbIE TpeOOBaHUs
nH(OPMAIMOHHON OE€30MMaCHOCTH, B TOM

KOMIIETCHIINU qucie TpeOOBaHUS 3aIlUThI
quciie TpeOOBaHUs N
roCy/IapCTBEHHOM TailHbI
3aIUTBI
. OIIK-2.Y.1 ymeer NIpUMEHSTH
rocy/1apCTBEHHOM
AL COBpEMEHHbIE 00pa30BaTENIbHbIE U
MHGOPMAaLMOHHbIE TEXHOJIOTHH JIs
MI0JIy4YEHUs] HOBBIX 3HAHUM
I1K-1 CriocobHOCTH
IIPUHUMAThH YYaCTHE B
IIPOEKTUPOBAHUH
AIIEKTPOTEXHUYECKUX U
AIIEKTPOIHEPTETUYECKUX
YCTPOMCTB,
CIEUaAJIbHBIX
anexkrpomexanndeckux | [IK-1.B.1 Bnageer HaBpikamMu
[TpodeccronanbHbIe CUCTEM B COOTBETCTBUU | MOATOTOBKH MPEATPOEKTHON
KOMIETEHIINU C TEXHUYECKUM JIOKYMEHTAI[MU Ha OCHOBE TUIIOBBIX

3aJJaHUEM U
HOPMAaTUBHO-
TEXHUYECKON
JIOKYMEHTaIE,
co0uo1ast pa3aIyHbIe
TEXHUYCCKHE,
sHeprodhPeKTUBHBIC U
HKOJIOTHYECKHE

TCEXHUYCCKUX pCH_IeHI/Iﬁ




| TpeGoBanus \

2. Mecro nucuumumnbl B cTpyktype Ol
JucuumnirHaa MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
[PU U3YYCHHUH CIEYIOIINX AUCIUILINH:
«npopmaruxa»

«MaremaTuka. AHaTUTHYECKAs TECOMETPUS U JIMHEHHas anreOpay»
«Marematrnka. MaTeMaTUYECKUN aHAINU3)»

3HaHus, TONy4YEHHbIE NPU HU3YYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAU€HHE, TaK U MOTYT UCIIOJIb30BATHCS MPU U3YUYECHUU JPYTUX TUCHUIUINH:
— Iudposblie cucTeMbl ypaBieHuUs

— OcHoBbl HHGOPMAIIMOHHOI 0€30MacHOCTH
— Iudposslie cucTeMbl ypaBieHUs

3. O0BeM u TpyI0EeMKOCTb TUCIUTLIAHBI
Jlaraple 00 00ImEeM o0beMe TUCIUILUIMHEI, TPYJOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH IO CEMECTpaM) IPEeACTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMkocTs Mo
Bun yuebHoit paboTbl Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 2 2
AyoumopHhuie 3auamus, BCEro vac. 34 34
B TOM YHUCIIE:
nexiuu (JI), (dac) 17 17
npakTuueckue/ceMunapckue 3anarus  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
HK3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 74 74
Buo npomesicymounoit ammecmayuu: 3ayer, Tindd
mudd. 3auger, sx3amen (3auer, dudd. 3auq, ' Hudd. 3au.
DK F*) 3au.

Ex3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. CopneprxaHue JUCHUTUINHBI
4.1. PacnpeneneHue TpyI0EMKOCTH TUCIUIUIMHBI 10 pa3/ielaM U BUJAM 3aHSATHIL.
Paznenbl, TeMbl TUCHMIIMHBI U UX TPYAOEMKOCTh MPUBEACHBI B Tabu1e 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYT0EMKOCTh

Paznensl, TeMbI TUCTIUITITUHBL Jlexunn | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 4

Paznen 1. IMpumenenue MS Excel ans ananuza u o6paboTky 4 4 8
JIAHHBIX




Paznen 2. Ipumenenne MathCad s ananusa u 06paboTku 2 2 10

JTAHHBIX

Pazgen 3. Ocuoser mporpammuposanus Ha s3bike Python 7 7 24

Paznen 4. Maremaruueckue Monenu 3JICKTPOIHEPIreTHYCCKUX 4 4 32

00BEKTOB

Hroro B cemectpe: 17 17 74
Utoro 17 0 17 0 74

[IpakTuueckas

IIOATOTOBKA  3aK/IIOYacTCA B  HCIOCPCACTBEHHOM  BBIIIOJTHCHHUH

Oo0y4aromMMHUCs ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
poeCCHOHATIBHOM 1A TEIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0OHIIC 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena

Hazpanue u COACPIKAHUC pa3acC/IOB U TEM JICKIITHOHHbBIX 3aHATUMN

1

[Tpumenenue MS Excel ayis ananuza u 00pabOTKH JaHHBIX.
[Tpumenenne MS EXCEL st 06paboTKH JaHHBIX TEXHOJIOTHYECKOTO
nporecca. DopMyiibl u QyHKINH, TTO3BOJISIONINE 00padaTHIBATh
MacCHUBBI JaHHBIX. MO/I€Ib TApHOU perpeccuu

[Tpumenenne MS Excel ais ananmsa u 00pabOTKU JaHHBIX.
[Tpumenenne MS EXCEL i pemienus 3a1a4 ONTUMU3ALUH.
Komnrerotrepnas moaens 3agaun. LleneBas pynkuus. OrpaHnuyeHus.
PexxuMm mouncka pereHust

[Tpumenenne MathCad mys ananm3a u 00paboTku 1aHHBIX. PaboTa co
Cpeoil BU3yan3allii pe3yibTaToB MojienupoBanus maket MathCad.
Pemenue ypaBHenuit, cucrem ypaBHenuit Polyroots, Given-Find

OcHOBBI TporpaMMHUpoBaHus Ha si3bike Python. Tumnsl naHHBIX
Onepaunu ¢ nanHbIMU. [lepemenHble, cTaHAapTHBIN BBOJ/BBIBO/I.
Jlornueckue onepanuu, onepanyuy CpaBHEHMs. Y CIIOBHBIN ONIEPATOP.

OcHoBbl mporpammupoBanus Ha si3bike Python. [ukn for. @ynkuus
range. Lluxn while. Onepatops! break, continue, else. BiiosxeHHbIe
ITUKJTBL.

OcHoBBI IporpaMMupoBanus Ha si3bike Python. @ynkiuu 6e3
napaMeTpoB. ApryMeHThI ¥ mapameTpbl pyHKuMU. JIOKanbHbIE U
rnobanbHbIe IepeMeHHble. UHCTpyKua return. @yHKIIMN ¢ BO3BPATOM
OJIHOTO M HECKOJIbKUX 3HaueHuil. Pabora ¢ 6ubauorexoit NumPy.

MatemaTtuueckue MOJIEIH 3JIEKTPOIHEPTeTUUECKUX OOBEKTOB.
Bosmoxnoctn SimInTech. UnTepdeiic mporpammel. S3b1k
poTrpaMMHUpOBaHus B cperie. KommbroTepHOE MOJETUpOBaHHE
TEXHUYECKUX CHCTEM aBTOMATHYECKOT0 YIpaBJICHHUSI.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEJCHBI B TAOIUIIE 5.
Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

N3 aux Ne

Ne | Tewmsbl npaktudeckux | @opmel npakTUdeckux | TpyaoeMKOCTh, |MPAaKTHYECKOM |paznena

/o 3aHATHN

3aHATUN (uac) MOJTOTOBKH, |IHACIUT
(gac) JIUHBI




Y4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

Bcero

|

4.4, JlabopaTopHBbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
Ta6ymia 6 — JlabopaTtopHbIe 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
No HauMeHOBaHHe 1a6opaTopHBIX paGoT TpynoeMKocTb, | IpakKTUYECKOU | pa3jena
/1 (uac) MOATOTOBKH, | AUCLHII
(gac) JIMHBI
Cemectp 4
[Tpumenenne MS Excel mist ananuza u 2 2 1
00paboTKH JaHHBIX. Mopemb mapHoi
perpeccun
[Mpumenenune MS Excel. KomnbroTepras 2 2 1
MOJIETIb 3aJa4u PacKpOst
Pemenue cuctem ypaBHEHUH MakeT 2 2 2
moenupoBanust MathCad.
OCHOBBI AJITOPUTMHU3AIIUU 2 2 3
PaGora co cpenoit pazpaborku Anaconda. 1 1 3
Jlorudeckue omnepanuu, Ornepanud CpaBHEHHUS.
Y ca0BHBINM oniepaTop
OCHOBBI POrPaMMHUPOBAHUS HA SI3bIKE 2 2 3
Python [luxiel B mporpaMMupoBaHuu
OCHOBBI IPOrPaMMHUPOBAHUS HA SI3bIKE 2 2 3
Python pab6ota co criuckamu
SimInTech. KomnbroTepaoe MmoaenupoBanue 4 4 4
TEXHUYECKHX CHCTEM aBTOMAaTHYECKOTO
ynpaneHus. McciaenoBanue KOHTypa
cTaOWIN3aluu CIIyTHUKA
Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHue/ BHIOTHEHUE KYpPCOBON PabOThI

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThl U €€ TPYAOEMKOCTh IPUBEJIEHBI B TabuLe 7.
Tabnuua 7 — Bugsl caMoCcTOsTeNIbHON PabOThI U €€ TPYI0EMKOCTh

. Bcero, | Cemectp 4,
Bua camocrositensHOM paboThI
qac qac
1 2 3
W3yueHne TeopeTHyecKoro Marepuasia
18 18
qucruminael (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3) 12 12
Brimonnenue pedeparta (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jlomamnnee 3amanue (J13)
KonTponbusie pabotel 3a0uHnKoB (KP3)
ITonroroBka K MpOMEXYTOYHON 20 20




arrectaruu (I1A)

Bcero: 74 74

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENIbHON PabOThI 00yUYaroIUXCs 10 TUCIMILIMHE (MOJIYIIIO)
Y4eOHO-MeToInYeCKUue MaTepuasbl ISl CaMOCTOSITENILHON paboThl 00YyYaroIIMUXCsl yKa3aHbl B

n.a. /-11.

[Tepeuenn

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TAHUN
MI€YaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUI NpHUBeeH B Tabaule 8.

Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Tudp/
URL agpec

bubnuorpaduyeckas ccpuika

I'BozneBa B.A. ba3oBblie u mpukiiaaHbie HHPOPMALMOHHBIE TEXHOJIOTHH:
yuebnuk / B. A. I'BozaeBa. - Mocksa : DOPYM : UH®PA-M, 2020. - 384 c.

007.5(075) - 174
Nndopmaruka. bazossiit kype: yuebHoe nocodue/ C. B. CumoHoBUY
[u ap.] ; pen. C. B. CumonoBuHu. - 2-¢ u3n.. - CII6.: IIMUTEP, 2009. - 640 c.

1. VzydyeHue BO3MOKHOCTEH KOMIBIOTEPHOIO MOJEIMpPOBaHUs B cpere MS
EXCEL, MATHCAD u MATHLAB: yue6H0-MeToanyeckoe nocobue / B.B.
bynaros, E.}O. Baraesa, E.C. KBac, B.Il. Ky3smenko, A.B. Peicun - CIIG:
OI'AOY BO Cankr-llerepOyprckuili  rocyaapCTBEHHBIH — YHUBEPCUTET
a’pokocMuueckoro npubdbopocrpoenus, 2020. - 28 c.

2. NudopmanmonHsie TexHonoruu: ydedHoe mocobue / B.B. bymaros, 1.B.
Enteimiena, B.II. Ky3pmenko - CII6: ®I'AOY BO Cankr-IletepOyprekuit
rOCYJapCTBEHHBIN YHUBEPCUTET a3pOKOCMUYECKOTr0 MpudopocTpoenus, 2021.
-9l c.

3. Pemenue nnmxenepHsix 3anad B cpene MATHCAD yueOHO-MeToanmueckoe
nocobue / W.B. EaremmeBa CII6: ®T'AOY BO Cankr-IletepOyprekuit
rOCYJapCTBEHHBIN YHUBEPCUTET adPOKOCMUUYECKOT0 TpudbopocTpoenus, 2017.
-9l c.

4. OcHOBBI TporpammupoBaHusi Ha si3bike Python: ydeOGHO-MeTommueckoe
nocobue / A.W. Casenbes, 1.B. Baramaniok, H.A. TlaBmok, C.B. Kynemos,
A.A. 3aiiueBa, A.}O. AkcenoB - CII6: Canxr-IlerepOyprekuii
rOCy/IapCTBEHHBIH YHUBEPCUTET adPOKOCMHUECKOTO mpudopoctpoenus, 2019.
- 38 c.

http://znanium.com/catalog.php?bookinfo=540519

3. Ocramkos [IpakTukym [0  PELICHUIO WH)KEHEPHBIX 3a1a4
MaTeMaTUYECKUMU MeToJaMHu [DJEeKTPOHHBIA pecypc] : ydueOHoe mocobue /
B.H. Ocramkos. - Oi. u3n. - M.: BUHOM. Jlabopatopus 3nanuii, 2013. - 200
c.: ni. - (Marematnueckoe mogenuposanue). - ISBN 978-5-9963-2114-8.

[Iepeuenn

7. TlepedyeHb HIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(OPMAaIIMOHHO-TEIIEKOMMYHUKAITMOHHOH ceTu «IHTepHeT»
AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpMaITMOHHO-

TEJIEKOMMYHHUKAIIMOHHON ceTH «VHTepHEeT», HEOOXOMUMBIX JUIsi OCBOCHHUS TUCIMILIMHBI
npuBeieH B Tabmuie 9.



http://znanium.com/catalog.php?bookinfo=540519
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Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HWH(MOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL aapec HaumenoBanue

CripaBOYHbIC https://support.microsoft.com/r u-ru/office
Martepuanbl Microsoft

Hanwucanue ckpuntos | https://github.com/
Ha si3bIke Python

Harnucanue ckpunros | https://habr.com/ru/all/
Ha si3bIke Python

WHTepHeT pecypc https://pythonru.com/biblioteki/scipy-python
PythonRu

Cpena https://simintech.ru/
JUHAMHUYECKOTO

MO,Z[CJIHpOBaHI/I}I
SimInTech

DJIeKTpOHHAs https://lib.guap.ru/jirbis2/index.php
ouoimoteka 'Y AII

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO 0OECHEUEHUs, HCIOIB3YEeMOTO TMPH OCYIIECTBICHUU
00pa30BaTeNILHOTO Mpolecca MO AUCLHUIIUHE.
[lepedeHp UCTIONIB3yeMOT0 POTPaMMHOTO obecniedeHus npeacrasieH B Taduuie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

No HaumeHnoBaHnue
1/
II
1 MS Excel | Microsoft, | JInuenzuonsoe
USA
2 Anaconda | Anaconda | https://reestr.digital.gov.ru/reestr/303729/?sphrase id=12525
Inc., USA |40
CB0OOOJTHO pacpoCTpaHsIeMoe
3 SimInTec | SimInTech | JIuuensuonHoe
h , Poccus
82 HepequL PIH(I)OpM&LIPIOHHO-CHpaBO‘IHLIX CUCTEM,UCITIOJIb3YCMbIX npu

OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE
[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HaumeHnoBaHue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUILUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKOH 0a3bl



https://reestr.digital.gov.ru/reestr/303729/?sphrase_id=1252540
https://reestr.digital.gov.ru/reestr/303729/?sphrase_id=1252540
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Ne HanmMeHnoBaHnue cocTaBHON 4acCTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipr HEOOXOTUMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAS ayTUTOPUS 21-18
Kommnbrotepnsiii kinacc 32 kadenapsr 31-01

10. Omnenounble cpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTAIlN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[UH
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIlluu

Bug npoMmexxyTouHOM aTTecTaiuu

Hepequb OIICHOYHBIX CPEACTB

JuddepenumrpoBanubiii 3a4ET

Cricox BompocoB K nudd.3auery.

10.2. B kauectBe

KPUTEPHEB OLEHKU YpPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHS)

KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS

100-0amipHas

mIKajia

MO,HYHLHO'pefITHHFOBOfI CHUCTCMBbI yHI/IBepCI/ITeTa, IIpaBuJIa

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmmna 14 —Kpurepun onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

Or11eHKa KOMITETEHIUI

5-0ayutpHad mIKama

XapakTepucTrka chOpMUPOBAHHBIX KOMITETCHIIMIH

«OTJIIMYHO»
<Ga4YTCHO»

— oOyuaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO MPHUBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHHS C IPAKTUYCCKOM
JESITSIIbHOCTHIO HAIPABIICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelUaTIN3uPOBAHHBIX TOHSITHH.

(XOPOLIO»
(Ga4YTCHO»

— o0yJaromuicss TBEPIO YCBOMII MPOTPaMMHBIM MaTepHuall, TPaMOTHO
M, TIO0 CYIIECTBY, HW3JIlaraeT ero, ONUpasCh Ha 3HAHWS OCHOBHOM
JTUTEPaATyPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITETHHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HayYHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOH CIICIIMATN3UPOBAHHBIX MTOHITHA.

«y/IOBJIETBOPUTEITHHOY
<«BAYTEHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYLIECTBY, M3JIara€T €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOWU
JTUTEpaTypHl;

— JIOIYCKaeT HeCYIEeCTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM MNPUMEHECHUH 3HAHUUN
HaIlpaBJICHUS;

— cl1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynaHsieTcs: B GOpPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOIO
MarepHaa;

— JIONYCKaeT  CYLIECTBEHHblE  OWIMOKM W  HETOYHOCTH
paccMOTpEeHHUH MPo0JIeM B KOHKPETHOM HalpaBlIEHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NPUMEHEHUH 3HAHMIA;

npu
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chpopMUPOBAHHBIX KOMIIETEHIUI

— HE MOYKET apryMEHTHPOBATh HAYYHBIC MTOJOKCHHS,
— He GOopMyIUpPYET BHIBOJAOB U 000OIICHUIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Boripocs! (3agaun) 115 2K3aMeHa

Ne /0

[lepeuenp BonpocoB (3a1a4) AJs IK3aMEHa

Kon
WHIUKAaTOpa

Y4eOHBIM IIIAHOM HE MPETYCMOTPEHO

Bomnpocs! s qudd. 3auera npezacrasieHsl B Tadmuie 16.
Ta6ymma 16 — Boripocs! uist nudd. 3auera

No i/t

Ilepeuens BorpocoB aist qudd. 3auera

Kon
WHJUKATOpa

1.

SA3pik  mporpammupoBanus Python. HMartepmperatopel u
KOMIWIATOPBL. Opranu3aiusi CTpyKTYPUPOBAHHON MPOTPaMMbI
cpencTBamu s3bika Python

YK-1.3.3

N

[TpocTeie THIBI JaHHBIX. ba3oBbie THITBI TaHHBIX B Python.

[ToHsATHS: KOHCTAHTA, 4YMCIO, NepeMeHHas, o0beKT B Python.
KommeHTapuu 1 cTpoKku ToKyMeHTanuu B Python.

Omnepanuu Haj LEJIbIMUA U BEIIECTBEHHBIMU TUIIaMU. OCHOBHBbIE
¢ynkuuu moaynst math B Python.

[IpencTaBneHne KOMIUICKCHBIX NEPEMEHHBIX U ONEpalud Haj
Hum#. OcHOBHBIC GyHKIMU Moayns cmath B Python

[lonsiTua: omepartop, BbIpaxkeHue, onepaHa. OCHOBHbIE
omeparopsl B Python  (Maremaruueckuwe, CpaBHEHUS,
JIOTUYECKHE

YK-1.¥.2

[Tpuoputetsl oneparopoB B Python. i3mMeHneHune npuoputeTos.
CokpalieHHas 3aKCh OEepaToOpoB

I/ITepaLII/IOHHBIC U [MapaMCTPUYCCKUEC IUKIIBI. I[Ba criocoba
OINMMCaHUA NapaMCTPUICCKOIO [IMKJIa B 0oK-cxemMax

VK-1.B.2

[ukael ¢ MpeaycioBHEM M € IOCTYCIOBHEM. bIIOK-CXEMBI,
peanu3yromue TH [UKIIbL.

10.

Omnepatopsl B Python: npucBauBaHus, yCIOBHBIE ONEpaTophbl,
onepaTop nukia for..in.. u pynkuus range()

YK-2.3.2

11.

Omnepatopsl B Python: onepatop mnukmna while u opranuzamus
IIMKJIAa C TTIOCTYCJIOBUEM TIpH nomoiy while u break.

12.

Onpenenure, 4YTO €CTb  ILEJIEBBIE  JTalbl, OCHOBHBIE
HampaBlieHus: palboT; OOBACHATH LeNMu U (POpMyIHpOBaThH
3a/1a4M, CBSI3aHHBIE C IOATOTOBKOM M peann3alnueil IpoeKTa

YK-2.V.1

13.

CTpyKTypHpOBaHHbIE THUIBL. MacCUBbl  OJHOMEPHBIE U
nBymepHbie. Cratumdeckwii MaccuB. Peammzamus B Python
(cTIMCKH, KOPTEXKN).

14.

13. CtpykrypupoBaHHble Tulbl. Onepanuu HajJ MacCUBaMU
cpenctBamu  s3bika  Python.  be3zomacHoe  kommpoBaHHe
MacCCHBOB.

15.

14. Peanu3zanust matpuusl B Python. biok-cxema BI0XEHHOTo
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apaMeTpHUUecKOro IUKJa.

16. 15 Crpoku B Python. Omepauuu co crpokamu. OCHOBHBIE
byakuun u Gyskims str().

17. 16. ®opmarnbeiii BBOA/BBIBOA. Crenmdukamuu Qopmarta:
IpaBHJIa UX 3alHCH U UCTIOJIb30BaHUSI.

18. YK-2.V.2

19. 17. Tuns! naugbix B Excel

20. 18. Cozmanme pynkiuii B Excel YK-2.B.1

21. 20. Co3nanwue mpouenyp B Excel

22. Coznanme npeseHranuii B Power Piont VYK-2.B.2

23. OcHOBHBIC IPUHIHIIBI co3aanue 0a3 nanHbx B Excel YK-4.3.2

24, Kaxon bu3nIecKuit CMBICIT TIePEMEHHBIX 3amaun | OIIK-1.J1.3
HSHEPrOCHAOXKECHHUS

25. Kak cTpoutcs neneBast GyHKIus? YK-2.3.2

26. Kax mpoBeputb uTO 3a7a4a cOaaHCUpoBaHa?

27. KakoB  ¢Qusmueckuii CMBICT ~ OTpaHMYCHHH B 33Ja4H
SHEProcHa0KeHus ?

28. Uto comepkaT TaONHIBI BXOJHBIX W BBIXOJHBIX JAaHHBIX B
3aJja4M SHEProcHa0KeHus ?

29. [TpuBenuTe MpUMEpHI TUTIOBBIX 3a/1a4 ONTUMU3AIIH.

30. Kakue noHsATHs BXOIAT B MOCTAHOBKY 3amauu ontumuzauuu, | OIIK-1.B.1
YTO SIBJISICTCS PEIICHUEM 3aJ1a9H ONTHMH3AIIH?

31. Kak ctpoutcs ueneBas GyHkuus?

32. Kak npoBeputh 4T0 337aua cbamaHcupoBaHa?

33. KakoB  ¢Qusmueckmii CMBICT ~ OTpaHMYeHHH B 3aJa4H
SHEProcHa0KeHus ?

34. [TpuBenuTe MpUMEPHI TUTIOBBIX 3a/1a4 ONTHUMHU3AIINH.

35. Uto Takoe nenenast QyHKIHS 3a4a4U ONTUMU3ALINN?

36. WudopmanronHasi 6€301MacHOCTh TPEOOBAHUS 3AIIUTHI OIlK-2.3.1
uHpopMaLuu OIIK-2.¥.1

37. Cnioco06b! ueHTU(DUKAIIMY TTOJIH30BATENS

38. Crioco6s! mudpoBanust HHGopMaLUU

39. Pabora B cetu Internet

40. TpeboBanus k opopmienuto gokymentanuu (ECKJ, ECIT/, | TIK-1.B.1

ECT/]) u TpeGoBaHHs K BBHINOJHEHUIO YEpPTEXKEHW MPOCTHIX
00BEKTOB

[lepeuenp TeM nis KypCOBOIO IPOEKTUPOBAHUS/BBIIOJHEHUSI KYpCOBOW pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOrO NPOEKTUPOBAHMSI/BBITIOIHEHUS] KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/nn .
KypcOBO#l pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

Ne i/t

ITpriMepHBIii TepeueHb BOIPOCOB IS TECTOB

Kon
WHJAKATOpa
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[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (hOpMBI
00yd4eHus1, mpeIcTaBIeHbI B Ta0smie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaibl,  ONPEACISAIONME  MPOLEAYypPhl  OIEHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAII, periaMeHTUpPYIOIIUX TOPAJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaroluxcs
I'VAIL

11. Meroaudeckue yka3aHus A1 00y4JarOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauueckue yka3aHus Uil OOyYaloIIUMXCS 10 OCBOEHHMIO JIEKLIHOHHOTO
marepuana

OcHOBHOE Ha3HA4Y€HHE JIEKLIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
ri1yOOKOe U sICHOE H3II0KEHHME ydeOHOoro marepuana. Ha3sHaueHue COBpEMEHHOH JIEKLIMU B
paMKax JIUCHMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUU
GyHIaMEeHTANBHBIX TPOOJIEM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHHSA, HOBEWUIINX
JOCTIDKEHUI HaydyHOHM Mblciau. B yueOHOM mporiecce JeKIUs BBINOJHAET METOA0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAMOHHYIO (pyHKUMHU. JIEKIMS pacKpbhIBaeT MOHATUIHBINA anmapar
KOHKpETHOH o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemsble pe3yabTaThl IPH OCBOEHUH 00yYaroNIMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEEISIETCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIbHOTO TBOPUYECKOT'O MBIIITIEHHUS.

— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUTbCSl METOAMYECKH 00padaThiBaTh MaTepuai (BBIACNSTH TIJIaBHBIE MBICIU U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIekuMOHHBI MaTepuall MOXET CONPOBOXKIAATBCA JIEMOHCTpAlUeld CIIAiI0oB W
UCMOJIb30BAaHUEM DPA3/aTOYHOr0 MaTepuaja IpH MPOBEAEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

Paznen 1. [lpumenenne MS Excel s aganusa 1 00pabOTKH JaHHBIX

Paznen 2. [lpumenenue MathCad mis aHanu3a 1 00pabOTKHA JaHHBIX

Pasnen 3. OcHOBEI IporpaMMupoBanus Ha s3bike Python

Pasnen 4. MarematndyecKkre MOIENHM DIEKTPOIHEPTETHIECKNX 00BEKTOB
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11.2. Meroauyeckue yka3aHUs MJisi OOYYAIOIIMXCS IO BBIMOJTHEHHUIO J1A0OPaTOPHBIX
pabor

B xoxe BeImomHeHUs 1abOpaTOPHBIX pabOT OOyYalOMUWCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAUOHHON XapaKTEPUCTHUKON 0O0ydaromerocs.
BrimonHnenue 1adopaTopHbIX pabOT COCTOMT U3 AKCIEPHUMEHTAIbHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISICTCS HEOTHEMIIEMOW YaCThIO
W3YYEHUS JUCIUIUIMHBL, ONIpEeNenseMOoll y4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreYnBarOIINM PEIICHNE CIICTYIOINX OCHOBHBIX 33/1a4 00y4YaIoIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHU U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW TUCIUILINHBI,

— 3aKperuvieHUe, pa3BUTHE W JeTalIM3allds TEOPETHUYECKUX 3HAHUN, TMOJYYEHHBIX Ha
TICKITUSX;

— TOJy4YeHHe HOBOM MH(OpPMALMH 110 U3y4aeMOW JUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ J1a00paTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3ajanue ¥ TpeOOBaHUS K IPOBEJICHUIO JJaOOPAaTOPHBIX PaboT

Wudopmannonnsie TexHojoruu: yueOHoe mocobue / B.B. bymaros, .B. Enteimesa,
B.I1. Ky3smenko - CII6: ®T'TAOY BO Canxrt-IletepOyprckuit rocyjapcTBEHHbIN YHUBEPCUTET
a’poKocMuueckoro npudopoctpoenus, 2021.

Crpykrypa ¥ popMa oTyera 0 JadopaTopHON padbore
1. TuTynpHBIHA TUCT

2. llens paboThl
3. OCHOBHBIEC TEOPETUIECKHUE MTOJTOKECHHUS
4

[Topsimox  BBIMONIHEHUST pabOThI, C TpeAcTaBIeHUuEM GopMyn, TpadudecKux
3aBUCHUMOCTEMN M CKPUHIIIOTOB
5. BriBogbl

TpeboBanus k opopmIIeHHIO OTUeTa 0 JabopaTOPHOH paboTe

3amanus u TpeOoBaHUS K O(DOPMIICHHUIO MTPEACTABICHBI B METOAMYECKOM MTOCOONH

WNudopmannonnsie TexHojoruu: ydeOHoe mnocobue / B.B. bymaros, 1.B. Entbluesa,
B.II. Ky3smenxko - CI16: ®I'AOY BO Cankrt-IlerepOyprckuii rocyaapcTBEHHbIM YHUBEPCUTET
a’pOKOCMHUYECKOro rpubdopocrpoenus, 2021.

11.3. Metoauueckue ykazaHus JUIsl 0Oy4YarOIIMXCs M0 MPOXO0XKIEHUIO CAMOCTOSITEIbHON
paboTsl

B Xone BBINOJIHEHUSI CaMOCTOSITEIbHON pabOThI, O0YJAIONIUIiCS BBINOJIHAET PaboOTy MO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpEerojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTHs.

Jlnst oOydvaroruxcsi Mo 3a04HOM ¢GopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paldoTy.

B npornecce BbIMOTHEHHS] CaMOCTOSITENILHON paboThl, y oOywarouierocs (Gpopmupyercs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATH3AllUH HpI/IO6peTaeMBIX 3HaHHﬁ, oOecrieuynBaeT BBICOKHUH
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, TOMOTaeT IOJYYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJarONUX CSSBIISFOTCS:



16
—  y4eOHO-METOIMYECKHI MaTepuall 1o TUCIHUILIAHE.

11.4. Metoauueckue yKazaHMs [UIsl OOYYaroIIMXCS IO IPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTHU

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAyCMaTpPUBAET KOHTPOJIb KayeCcTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHUBAHUSA XOAa OCBOECHHUS
JUCLIUATIIINHBI.

IIpoBeneHne TEKyIEro KOHTPOJIA YCIIEBAEMOCTH OCYLIECTBIISIETCA € IIOMOIIBIO
nabopaTopHbIX paboT, NpuBeACHHBIX B Tabiune 6. OleHWBaHHE TEKYIIETO0 KOHTPOJIA
yCIIEBa€MOCTH, OLICHUBAETCS 110 cHUcTeMe 3aueT/He 3aueT. [1010)KuTenbHbIi pe3ynbTaT TEKYIIEro
KOHTPOJISI  yCIIEBAEMOCTH  JA€T CTYIAEHTY JIONOJHUTENbHbI Oaja Ipu  I[POBEIECHUU
IIPOMEXYTOUHOM arrecTauuu. Pe3ynpTaThl TEKyIEro KOHTPOJS MOTYT YYHUTBIBATHCSA IIPU
IIPOBEICHUH IIPOMEKYTOYHOU aTTECTALIMH.

Metoaudeckue MaTepuasl, ONPEACIAIOIUe IPOLEAYPhl OLEHUBAHUS 3HAHUN, YMECHUM,
HaBBIKOB M / WM ONBITA JEATEIILHOCTH, XapaKTEepPU3YIOIIMX JTanbl  (HOPMHUPOBAHUS
KoMIeTeHIMM, coxepxkarcs B [lonmoxenusx «O TekylmeM KOHTpOJIE YCIEBAEMOCTH U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywarouuxcs Mo nporpaMmaM BbICIIETO
oOpazoBanHusi» U «O MOAYJIBHO-PEUTHHIOBONM CHCTEME OLICHKM KadecTBa y4eOHOH paboThl
cryneHtoB B 'Y AIy.

11.5. Meroauyeckue ykazaHus JIjisi OOYYarOUIMXCS MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTecTaluu

[Ipomexyrounas  artectauus  OOydalolUXCsl — NpeAycMaTpUBaeT  OLICHUBAHHE
IPOMEXKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAET B
cedst:

— 1uddepeHIpOBaHHbIM 3aueT — 93T0 (opMa OLEHKHM 3HaHUM, IOJy4eHHBIX
00yyaromuMcs pU U3YYEHUHU TUCLMILUIMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAY4HO-HMCCIEA0BATEIbCKUX PA0OOT U MPOXOKIECHUH MPAKTUK C aTTECTALIMOHHON OLIEHKOU
COTIIMYHOY, «XOPOILOY», «yTOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEILHON.

— Meroanueckue Marepualbl, ONPEIENSIONINE IPOLEIyphl OLEHUBAHUS 3HAHUH,
YMEHMH, HaBBIKOB W / WM OIBITa AESITEIbHOCTH, XapaKTEpU3YIOUIUX ATanbl (pOPMUPOBaHUS
KoMneTeHIM, coxepxkarcs B [lomoxeHmsx «O TeKymieM KOHTpPOJIE YCIEBAaEMOCTU U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywarouuxcs Mo nporpaMmaM BbICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThI
crynentoB B 'Y AII».

IIpoMexyTouHass aTTecTalys OLIEHMBAETCA IO pe3yjibTaTaM TEKYILErOo KOHTPOJIS
ycneBaemocTu. Criucok BonmpocoB (Tabmuna 16) Kk mpoMeXyTOUHOM aTTecTalluu yTBEPKAaeTcs
Kadeapoil M BbLAAETCS CTYAEGHTAM s O3HaKkoMJeHus. B ciydae, ecnu CTyIeHT 1o
YBa)XUTEJIbHOM PUYMHE HE BBIOJHUI TPeOOBAaHUS TEKYIIET0 KOHTPOJIS, EMYy IPEI0CTaBIIsETCS
BO3MOXXHOCTb CIaTh 3aJOJDKEHHOCTHM 10 NPONyHEeHHbIM TemaMm. PopMa npoBencHUS
IIPOMEXKYTOUHOM aTTecTalii — TUCbMEHHAs!.
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JlaTta BHECEeHUS
H3MEHEHUI U
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




