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MecTO0 IMCHUIUVIMHBI B CTPYKTYpe 00pa3oBaTe/JIbHOH MPOrpaMMbl

Hucuummuaa «Teopuss apryMeHTallud W HCCIENOBATEIbCKOW JIEATEIHHOCTH» OTHOCHUTCS K
TUCIUTIIMHAM  oOs3aTenbHOM wacTH brioka 1. Jlucuwrumasl (Momynu) Moayias Metomonorus
UCCIICIOBaHMSI B OOpa30BaHWM Y4YEOHOIO TUIaHA OCHOBHOW MpOQ)eCCHOHAIbHOW 00pa3oBaTeIbHOU
MPOrpaMMbl BBICILIETO OOpa30BaHMsI — MPOrPaMMbl MarucTpaTypbl MO HAMpaBICHHUIO MOATOTOBKH
44.04.01 Tlemarormueckoe oOpazoBaHUE, HAMPABICHHOCTH (TPOGMIBb) 00pa30BaTEIHHON MPOTPAMMBI
«[IpuoputeTHBIC HaMpaBICHUSI HAYKU B (hU3HMUYECKOM 00pa30BaHUM», OUHOU (POpMBI O0yUEHUSI.

1. Ilepeyenb  MJIaHUpPyeMBbIX  pe3yJbTaTOB  00y4dyeHusi  (0Opa3oBaTebLHBIX
pPe3yJbTaTOB) N0 JUCIUITUHE

Heabio ocBoeHus AucUMILIUHBI «Teopus apryMeHTallud U HCCIEI0BATEIbCKON NESTEIbHOCTI
MOATOTOBKA MarucTpa, BIaJCIOIIEr0 COBPEMEHHBIMU TEOPETUUECKUMU 3HAHUSAMM, METOIaMH HAy4HO-
HCCIIEIOBATENLCKOM pabOThI M MPUKJIAIHOMN IEATEIHHOCTH B MeIarOru4eckoro o0pa3oBaHusl.

3amaveil OCBOCHUS JUCHUIUIMHBI SIBJISETCS MOJYYCHHE CTYJeHTaMHU HaOOpa 3HAHUN, YMEHUN U
HABBIKOB I10 TEOPUU apIyMEHTAIMH U UCCIIEIOBATEeNIbCKON AESITEIbHOCTU B 00JaCTH (PU3UKH.

B pesymbrate OCBOEHHUS TPOrpaMMbl MAaruCTpaTypbl OOYYAIOIIMICS JOJDKCH OBJAJETh
CIIENYIOIMMU  pe3yibTaTamMu  oOydeHus 1o  gucuumuinHe  «Teopuss — aprymeHTanmuu U
HCCIIEI0BATENIbCKON  JIeATeIbHOCTHY (B TaONuIle NPEJCTAaBIEHO COOTHECEHHE O00pa30BaTEIbHBIX
PE3yJIbTATOB 00YUYCHHUS 110 TUCIUILUIMHE C MHAUKATOPAMH JOCTHIKCHUS KOMIICTECHIINM):

KomnereHuus u MHIUKATOPbI €€ OO0pa3zoBarenbHble pe3yabTaThl JUCLUILIUHEI
JOCTOKEHUS B TUCIUILIIMHE (aTansl GOPMHUPOBAHNUS AUCITUTIINHBI)
3HaeT yMeeT BJIaJICeT
YK-1 CriocobeH ocymiecTBIsATh OP-1 3naer OP-2 ymeer | OP-3 Biageer
KPUTUYECKUN aHaU3 IPOOIEeMHBIX TEOpEeTUYECKHEe | peuaThb METO/1aMHU
CUTYyalMii Ha OCHOBE CHCTEMHOTO ITOX0/1a, | OCHOBBI TECOPHH | 3a/1a4d TEOPHUH
BbIpabaThIBaTh CTPATErHIo eHCTBUN apryMeHTaluu | TEOpUu apryMeHTaluu
VK-1.1. 3HaeT: METObI KPUTHUECKOTO u aprymMeHTauu | "
aHaJu3a M OLIEHKH IPOOJEMHBIX CUTYalluld | MCCIE0BATENbC | U U UCCIIe1I0BaTelb
Ha OCHOBE CHCTEMHOTI'O TT0/IX0/Ia; OCHOBHBIE | KOM HICCIIEZIOBATEN | CKOM
HOPUHIUIBI KPUTHYECKOTO aHAIIN3A; NEeSITebHOCTH B | bCKOM JeSITeIbHOCTH
CIIOCOOBI ITONCKA BAPHAHTOB PEIICHUS obiactu JEATENBHOCT | 00JacTH
MOCTaBJIEHHON NPOOIEMHON CUTYalUH. ¢bu3uky, U B o0nacTu | GU3UKH.
VYK-1.2. Ymeer: aHanu3upoBaTh ¢bu3uky,

MPOOJIEMHYIO CUTYAIUIO KaK CUCTEMY,
BBISIBIISIS €€ COCTABJISIONINE U CBSI3U MEXKITY
HUMH; OCYILIECTBIIATH MIOMCK BAPUAHTOB
pelIeHts TOCTAaBIEHHOM MPOOIeMHOMN
CUTYAIMH; ONPEIEIATh CTPATETUIO
JIOCTHIKEHMS ITOCTABIICHHOM ILIEJIH KaK
MOCJIEIOBATEIBbHOCTH 111aroB, MPEIBUIS
pe3yabTaT KaKI0TO U3 HUX U OLICHUBAS UX
BIIMSIHME HA BHEIIIHEE OKPYKEHHE
MJIAaHUPYEMOU JCSITENHHOCTH U Ha
B3aMMOOTHOUIEHUS] YYaCTHUKOB 3TOU
JIeITEIILHOCTH.

VK-1.3. Bnaneer HaBbIKaMU KPUTUYECKOTO
aHajm3a MpoOJEMHBIX CUTYaI[uii Ha OCHOBE
CHUCTEMHOTO MOAX0J1a U ONPEACIICHUS
CTpaTeruu JeUCTBUMN JJISI JOCTUKEHHUS
MMOCTaBJICHHOM LIC/IH.

VYK-6 Criocoben onpenensiTs 1
pean30BbIBATh MPUOPUTETHI COOCTBEHHOM
JIEATEIILHOCTH B CIIOCOOKI e¢
COBEPILIEHCTBOBAHUS HA OCHOBE
CaMOOIICHKH




VK-6.1. 3Haer: TeopeTHKO-
METO/I0JIOTUYECKHE OCHOBBI CAMOOIICHKH,
caMOpa3BUTHUS, cCaMOpealln3allly;
HaIlpaBJICHUsI U UCTOUHUKHU CaMOPa3BUTHUS U
camopeau3alim; crocoObl
caMOOpraHu3aluu COOCTBEHHOM
JESITEIIbBHOCTH U €€ COBEPIICHCTBOBAHUSI.
VK-6.2. Ymeer: onpeaenstsb JUYHOCTHBIE U
npoeccuoHaIbHBIE TPUOPUTETHI
COOCTBEHHOM J1eATEILHOCTH U CIIOCOOBI €
COBEpIICHCTBOBAHUS HA OCHOBE
CaMOOIICHKH; pa3pabaThiBaTh, INITAHUPOBATH,
KOHTPOJIMPOBATh, OIICHUBATh COOCTBEHHYIO
JIeATEILHOCTh B PEIICHUU 3a/1a4
CaMOpa3BUTHUA U CaMOpEAIU3AIIHH.

VYK-6.3. Bnaneer HaBbikamMu
OCYIIECTBIICHUS ACITEILHOCTHU IO
CaMOOpraHU3alMKi U CAaMOPA3BUTHIO B
COOTBETCTBUU C TUYHOCTHBIMU U
poeCCHOHAIBHBIMU MTPUOPUTETAMH.
VYK-6.4. Kputndecku OlleHUBaeT

3¢ (HEKTHBHOCTH MCIIOIH30BAHMS BPEMEHU U
JIPYTHUX PECYpPCOB JJIsi COBEPIIIEHCTBOBAHUS
CBOEH JIESITENBHOCTH
YK-6.5.JleMoHCTpUpYET HHTEpEC K yueOe u
HCIIOJIB3YET MPEOCTABIISIEMBIC
BO3MO>KHOCTH JIJIsI PUOOPETEHUSI HOBBIX
3HAHUW U YMEHUH C LEIBIO
COBEPILICHCTBOBAHUS CBOCH JCSATEIHHOCTH.
OIIK-4. CnocoOeH co3maBaTh 1
peaTn30BhIBATH YCIOBHS M MIPUHIIUIIBI
JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMS
00ydJaronuxcsi Ha OCHOBE 0a30BBIX
HAI[MOHAJILHBIX [IECHHOCTEH.

OIIK 4.1.3naet: oOuye NpUHIMUIBI U
MOAXO0AbI K peaanu3aluy rnpoiecca
BOCTIMTAHHS; METOJIBI ¥ IPHUEMBI
(dbopMUPOBaHUS IEHHOCTHBIX OPUEHTAINI
00ydJaronuxcsi, pa3BUTHS HPABCTBEHHBIX
Y4yBCTB (COBECTH, AOJTa, IMIIATUH,
OTBETCTBEHHOCTH U Jp.), OpMHUpOBaHUS
HPABCTBEHHOT'O 00JIHMKa (TepIeHHUs,
MUJIOCEPIUS U JIp.), HPABCTBEHHOMN
HO3HLKH (CITOCOOHOCTHU pa3anyaTh 100po U
3110, IPOSIBIIATh CAMOOTBEPKEHHOCTb,
TOTOBHOCTHU K MPEOAOJIEHUIO KU3HEHHBIX
WCIIBITAaHUI ) HDaBCTBEHHOTO TIOBE/ICHHS;
JIOKYMEHTBI, PErJIAMEHTUPYIOLIUE
cojiepaHue 0a30BbIX HAIIMOHATBHBIX
LIEHHOCTEM.

OIIK 4.2. YMeeT: co3qaBaTh
BOCTIHTATEIbHBIC CUTYAIUH,
COAECHCTBYIONIUE CTAHOBJICHUIO Y
00y4JaronnXxcsi HpaBCTBEHHO! MO3UIINH,




JTyXOBHOCTH, IICHHOCTHOT'O OTHOIICHHS K
YEJIOBEKY.

OIIK 4.3. Brageet: MeTo1aMu U TIpUEMaMu
CTAHOBJICHUSI HPABCTBEHHOT'O OTHOIICHUS
00yJaronuxcst K OKpYy>KaroIiei
JEHCTBUTEIILHOCTH; CITIOCOOAMH YCBOCHHUSI
MOAPACTAOIINM ITOKOJICHUEM U
MIPETBOPEHUEM B IIPAKTUUYECKOE ICUCTBUE U
MOBEJICHUE AyXOBHBIX IIECHHOCTEH
(MHAMBUAYATbHO-IMYHOCTHBIX,
00111eYeI0BEYECKUX, HAIMOHAJIbHEBIX,
CEMEMHBIX U Ip.).

2.  O0beM IMCHUIJIMHBI B 32a4€THBIX €IMHHIAX C YKAa3aHHEM KOJIHYECTBA aAKAJeMHYECKHX
4YacoB, BblJIeJIECHHBIX HA KOHTAKTHYI0 PadoTy o0y4alommxcsi ¢ npemnojgaBareieM (Mo BuaaM
yueOHBIX 3aHATHII) 1 HA CAMOCTOSITEJILHYIO PA00Ty 00y4al0IMXCs
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3. Conep:xkaHue ANCHHMILUIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3iejiaM) ¢ yKa3aHHeM

OTBe/IECHHOI0 HA HUX KOJHYeCTBA aKA/IeMHUYeCKHUX YaCOB U BU/0B Y4eOHbIX 3aHATHI
3.1. Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJIUYECMBA AKAOEMUUECKUX YACO8 U 81006
YCOHBIX 3AHAMULL

KonnyectBo yacoB no ¢popmam
OpraHu3ay 00y4eHUs
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2 cemecTp
Tema 1. Teopus aprymeHTalMM U UCCIIE0BATEIbCKON 2 10 0 42

JeSITeIbHOCTH B 001aCTH (PU3UKH ¢ IPUMEHEHUEM
porpaMMHpPOBaHUs Ha s3bike Python

Tema 2. Teopus apryMeHTallMK U UCCIIEOBATEIBCKOMN 2 10 0 42
JeSITeILHOCTH B 001aCTH (PU3UKH ¢ IPUMEHEHUEM
nporpaMMupoBaHus Ha si3bikax C++ u C#

Hroro no 2 cemectpy 4 20 0 84

Bcero mo aucuuninHe: 4 20 0 84

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OuCUuUnIuHbl



Kparkoe conepxkanue kypca (2 cemecTp)

Tema 1. Teopusi aprymMeHTaUMu M HCCJIEI0BATENbCKONH IeSITeJILHOCTH B o0JjacT (U3UKH C
npUMeHeHHeM NMPorpaMMHUPOBaHus Ha s3bike Python
AJropuTMHM3aNMsA U MPOrpaMMHUpPOBAHUE 3a/1a4 TeopeTHueckor (pu3uku U Gu3uku TBEPIOTO Teia Ha
si3bIKe TIporpammupoBanus Python. TexHosiorus co3maHus MPOTPAMMHBIX MPOIYKTOB Ha sI3bIKAX
nporpammupoBanus Python. TIporpammupoBanue Gpu3MYecKUX 3aj7ad Ha sI3bIKAX MPOTrPaMMHPOBAHHMS
Python.
Tema 2. Teopuss apryMeHTanMu M MCCJIeI0BaTeIbCKON AeATEJbLHOCTH B o0jacTu (QU3NKH €
NpUMeHeHHeM NMPOrpaMMHPOBaHus Ha si3bikax C++ u C#
AJdroputMu3anus ¥ NporpaMMHpOBaHUE 3a7ady TeopeTudeckord Gpu3uku U Gpusmku TBEPAOTO Teia Ha
a3bIkax nporpammupoBanus C++ u C#. TexHonOrust co3AaHusl MPOTPAMMHBIX MPOJYKTOB HA S3BIKAX
nporpammupoBanus C++ wu  C#. [lporpammupoBanue ¢QusMueckux 3afady Ha  SA3bIKaX
nporpammupoBanusi C++ u C#.
4. TlepeyeHb y4eOHO-MeTOAMYECKOT0  o0ecredyeHHs] JUIsI  CAMOCTOATEJbHOH  padoThI

o0y4aromuxcs Mo JMCHUIIIHHE

CaMmocrosiTenbHasi paboTa CTYAGHTOB sIBisieTca 0co0oit (opmoil opraHuzanumu y4eOHOTrO
rpolLecca, IpeACTaBIIsIoNIas coOO0N IIAaHUPYEMYIO, [TI03HABATENBHO, OPraHU3aMOHHO U METOAMYECKU
HaIlpaBIsiEMYI0 JI€ATEIbHOCTh CTYIEHTOB, OPHUEHTUPOBAHHYIO Ha JOCTH)KEHHE KOHKPETHOTO
pe3yibTaTa, OCYIIECTBIsAEMYI0 0Oe3 mpsiMoil momoinu npenojaBarens. CamocTosiTelbHas padbora
CTYJCHTOB SIBJIIETCS COCTAaBHOW YacCThIO yueOHOU pabOThl U UMEET LIEJIbIO 3aKpeIICHUE U yriyOJIeHue
MOJyYCHHBIX 3HAHWHA W HABBIKOB, MOWUCK W TPHOOpPETEHHE HOBBIX 3HAHWH, a TAK)KE BBIOJIHEHHE
y4eOHBIX 3a/laHui, MOATOTOBKY K MPEACTOSIIUM 3aHATUSAM M 3a4€Ty. OHa mpeaycMaTpHUBaeT, Kak
NpaBUJIO, pa3pabOTKy pedepaToB, HAMUCAHWE M 3aUIUTY JOKJIAJ0B MM IPOEKTOB, BBHINOIHEHHE
TBOPUYECKUX, WHIUBUAYATbHBIX 3a/laHUN B COOTBETCTBUU C Y4€OHOUW MporpamMmoin (TeMaTHYeCKUM
IUIAHOM H3YYEHHs JUCUUIUIMHBI). TeMa Juid Takoro BBICTYIJIEHUS MOKET OBITh IPEAIoKeHa
mpernojaBaTesieM WM u30paHa camMHM CTYAEHTOM, HO MaTepuai BBICTYIUIGHHS HE JOJDKEH
OyOnmupoBaTh JIGKIMOHHBIM Marepuai. PedepaTHBHBI MaTepual CIYKUT JOMOJHUTEIHHON
uHpopmanuent g paboTel Ha Ja0OpaTOpHBIX 3aHATHAX. OCHOBHAs IIeNib JAHHOTO BHAa PabOTHI
COCTOUT B OOYyYEHHUHU CTYJIEHTOB METO/IaM CaMOCTOSITEJIbHOM paboThl ¢ yueOHBIM MaTepuanoM. s
MOJIHOTHl YCBOGHUS TEM, BBIHECEHHBIX Ha JabopaTopHble 3aHATUsA, Tpedyercs paborta ¢
nepBorucrouHnkamu. Kypc mpeaycMaTpuBaeT caMOCTOSITENbHYIO pabOTy CTYJIEHTOB CO CIIEHUANIbHON
Hay4YHOH nuTepaTypoil. Cienyer OTMETUTb, YTO CAMOCTOSITEIbHAs paboTa CTYACHTOB pe3yJabTaTHBHA
JIUIIb TOTJA, KOT/1a OHA BBIMOJIHSAETCS CUCTEMAaTUYECKH, IJITAHOMEPHO U IIeJIEHANIPABIIEHHO.

3amaHusl A7 CaMOCTOSATENBHOM paboThl MperycMaTpUBAIOT HCHOJIb30BaHHE HEOOXOAMMBIX
TEPMHHOB W TNOHATUH MO mpoOiemaruke Kypca. OHM HAIEIMBAIOT Ha MPAKTHUECKYK pabdoTy IO
IPUMEHEHHIO M3Y4aeMOro Marepuana, MOUCK OuOIuorpauueckoro marepuaia M 3JIEKTPOHHBIX
HMCTOYHUKOB HH(OpMaIlMU, WIUTIOCTPATUBHBIX MAaTE€pHaloB. 3aJaHMsl IO CaMOCTOSITENIbHON pabote
Jal0TCs IO TeMaM, KOTOpbIe TPEOYIOT TOMOJIHUTENBHON TPOPabOTKH.

OO6muit 00bEM caMOCTOSITETLHOM PadOTHI CTYIEHTOB MO JUCLMILIMHE BKIIIOYAET ayIUTOPHYIO U
BHEAYJAUTOPHYIO CAMOCTOSITEIbHYIO paObOTy CTYICHTOB B TEUEHUE CEMECTpA.

AynutopHas caMocCTosATeNnbHas paboTa OCyHIecTBiIAeTCs B (OpME YHCIEHHOTO pelIeHUs
TEOPETUYECKHX 3aJady M0 JAMCLUUIUIMHE. AyIUTOpHas caMocCTosiTeNbHas pabota obecreyeHa
METOJINYECKUMU MaTepUaIaMU.

BHreaynuropHas camoctosiTenbHast paboTa ocylecTBiseTcs B hopmax:

- IOATOTOBKA K YCTHBIM ONPOCaM I10 TEOPHH;

- IOATOTOBKA K YCTHBIM JJOKJIaJjaM 110 TEOPUH;

- IOATOTOBKA K 3a1uTe pedeparta, HAyYHbIX IPOEKTOB, CTaThH,

- pelleHHe CaMOCTOSATENBHBIX U KOHTPOJIBHBIX PadoT.

Mamepuanwvi, ucnonv3yemvie 011 MmMeEKYuLe20 KOHMPOIA YCHReECAeMOCmU 00y4aouuxca no
oucyuniune
KonTpoJibHasi pa6oTa - NOAroTOBKA HAYYHOH My0IUKALNH.
Ilepeyennb Tem pedepaToB
1. Pemrenue 3a1aun TEOPETUIECKON MEXaHHUKH Ha SI3bIKE TIporpaMMupoBanust C++.
2. Pemienue 3a1a4u COBPEMEHHOM EKTPOJMHAMUKHY Ha A3bIKE IporpaMMupoBanus C++.



Pemenue 3a1aun KBaHTOBOM MEXaHUKH Ha SI3bIKE MTporpaMMupoBanus C++.
Pemienue 3a1aun KBaHTOBOM ONTHKH Ha sI3bIKE MTporpaMMmupoBanust C++.
Pemenue 3amaun coBpeMeHHOM KBAaHTOBOW TEOPHUH HA S3BIKE TporpammupoBanus C++.
Pemienue 3a1aun TeOpeTHYECKON MEXaHUKH Ha sI3bIKE IporpamMMupoBanus C#.
Pemenue 3a1aun cOBpeMeHHOM 3JIEKTPOIMHAMUKY Ha sI3bIKe MporpammupoBanus C#.
Pemrenue 3a1aun KBaHTOBOM MEXaHUKH Ha sI3bIKE IporpaMMupoBanus C#.
Pemenue 3a1aun KBaHTOBOM ONTUKH Ha sI3bIKE TporpammupoBanus C#.
0. Pemenue 3agaun cCOBpeMEHHOW KBAaHTOBOI TEOPUH Ha sI3bIKe MporpammupoBanus C#.
1. DirleMeHTHI Hay4HBIX BhIYKCIIEHUH 1 makeT NumPy B si3pike Python
12. OcuoBsl HayuHO# rpaduku u naker Matplotlib B si3pike Python
13. MartemaTryeckue BeruciieHus U naket SciPy B si3bike Python
14. CuMBoIbHBIE BBIYKCICHHS U TTakeT SymPy B s3b1ke Python
15. DiieMeHTHI aHaNIM3a IaHHBIX ¥ MAIIMHHOTO 00y4eHus u makeT SciKits B s3b1ke Python
16. basbl mannbix 1 maker SQL Alchemy B si3pike Python
17. BeG-npunoxenus u naker Django B si3bike Python
IlepeyeHb BONPOCOB VISl CAMOKOHTPOJISI 00yYAIOIMMHUCH

CTpyKTYpbI U KJIACCHI
OOBEeKTHO-OPUEHTHPOBAHHOE MTPOrPaMMHUPOBAHKE
JlononHuTEeIbHBIE BO3MOKHOCTH C++
[a6noHsbI
Beenenne B C#: Visual Studio, ucrions3oBanue csc U3 KOMaHIHOM CTPOKH, Mono.
Cunrakcuc C#
CchII0YHBIE TUTIBI ¥ TUTTBI-3HAYCHUS
MaccuBbl, KOJIEKIUN
DneMeHThl 00bEKTHO-OPUEHTHPOBAHHOTO MTPOTPAMMUPOBAHUS
0. [IpuBeneHue THUMOB, EpPErpy3Ka ONEPaToOpoB
1. Ilpoune 0COOEHHOCTH SI3bIKA

12. Cbopka mycopa

13. MHOTOnoTOYHOCTh

14. lIaGnoHHBIE TUTIBI

15. PacimpeHHble BO3MOXXHOCTH HAay4YHBIX BhIYMCIIeHH U makeT NumPy B si3bike Python

16. PacumpeHHbie BO3MOXHOCTH HayuHO#t rpaduku u naketr Matplotlib B s3eike Python

17. PacimmpeHHble BO3MOXXHOCTH MaTeMaTHYECKUX BBIYMCIICHUH U makeT SciPy B si3pike Python
18. PacunpeHHbIe BO3MOXKHOCTH CHMBOJIBHBIX BBIYMCICHUI U nakeT SymPy B si3bike Python
19. PacmmpeHnHbIe BO3MOKHOCTH aHAJIN3a JAHHBIX U MAIIMHHOTO 00y4eHus u nakeT SciKits B s3p1ke

Python
20. PacimpenHbie BO3MOXKHOCTH 0a3 manubx 1 makeT SQL Alchemy B si3bike Python
21. PacipeHHbIE BO3MOYKHOCTH CO3/J1aHusI BeO-TpuiiokeHus u makeT Django B si3bike Python
Jlna camocmoamenvHoil n0020mMo6KU K 3aHAMUAM RO OUCUUNTIUHE PEKOMEHOYEeMCA UCNOIb306aAMb
YueOHo-MmemoouyecKue Mamepuaibl:

1. AOGGs3oBa, M. I'. Uucnennble MeTOABI : METOAMYECKHE Pa3paObOTKU ISl CTYACHTOB (hu3.-MarT.
dakynbTera / YabsH. roc. nea. yH-T uM. U. H. YnegnoBa. - Yassaosck : Yal'IIV, 2010. - 56 c.
(bubnmoreka Ynl'TIV)
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5. IlpumepHble OLleHOYHBIE MAaTepPHAJIbI JJ5 MPOBeJAeHUS TEKYIero KOHTPOJIs yCleBaeMoCTH
¥ MPOMEKYTOYHOM aTTecTAalNMu 00y4arouXcs M0 JUCIUIIIHHE
Oprasusanus u NpoBe/ieHUe aTTeCTAllMH CTyAeHTa

®I'OC BO opueHTHpOBaHBI MIPEUMYLIECTBEHHO HE Ha COOOIIEHHE 00YyJaromeMycsl KOMILIeKca
TEOPETUYECKUX 3HaHHI, HO Ha BbIPAa0OTKY y Marucrpa KOMMETEHLIHMH — JMHAMHUYECKOro Habopa
3HAHWH, YMEHHH, HABBIKOB M JIMYHOCTHBIX KAayeCTB, KOTOpBIE IIO3BOJIST BBITYCKHUKY CTaTh
KOHKYPEHTOCTIOCOOHBIM Ha PhIHKE TPYZa U YCIEIHO NMPOPECCHOHAIBHO PeaTn30BbIBATHCS.

B mpouecce OLEHKM CTyIEHTOB MAarucTpaTypbl HMCIOJIBb3YIOTCS Kak TpPaJULMOHHBIE, TaK U
MHHOBAIIMOHHBIE TUIIBI, BUABI U (opMbl KOHTpOJSA. [lpu 3TOM mocTreneHHO TpaJAuLIMOHHBIE CPEICTBA



COBEpLICHCTBYIOTCS B PyCJI€ KOMIIETEHTHOCTHOTO TIOAXOAd, & HWHHOBALIMOHHBIE
aJanTUPOBAHBI Il [IOBCEMECTHOI'O IIPUMEHEHUS B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Ileq» mnpoBeaeHusi aTTecTallMM — IPOBEPKAa OCBOEHHMsS OOpPa30BaTENbHOM MPOrpaMMBI
IMCLUUIUIMHBL Yepe3 cpopMUPOBAHHOCTH 00PA30BATEIbHBIX PE3YIIbTATOB.

Tunbl KOHTPOJIS:

Texymasi aTrecTanms: IpeCTaBiIeHa CIASIYIOIUMHU paboTaMu: OTYETHOCTH IO JIAOOPATOPHBIM
3aHATHSIM.

IIpoMe:xxyTOoYHaAst aTTeCTAlMA OCYLIECTBIISETCA B KOHLE CEMECTpa U 3aBEplIAcT HU3y4CHHE
JUCLUIUIMHBL;, TIOMOIaeT OLEHUTh 0ojiee KpYyIHble COBOKYIIHOCTH 3HAHUN M yMEHUH, GOopMHpOBaHHE
OIIpEeAEIEHHBIX KOMIIETCHLIUN.

OueHOYHBIMU CPEJICTBAMU TEKYLIETO OLIEHMBAHUS SBISIOTCSA: YCTHBIE OIPOCHl IO TEOpUH,
pelieHre 3aaad, (U3MYECKUEe IUKTAHTbI, 3BpUCTHYECKas Oecela MO TeMe 3aHATHUSA, TIPYNIIOBOE
00CyXJIeHHEe TEeMbl 3aHATHs, 3alluTa pedepaTa WIM MPOEKTa, KOHTposibHas pabora. KoHTpoib
YCBOEHMsI MaTepuaiia BeAETCs PeryJIipHO B TEUEHHE BCEr0 CeMecTpa Ha JIaDOPATOPHBIX 3aHSTUSX.

CpeacTBa

No CPEJCTBA OIIEHUBAHMUS, OO6pa3zoBaTenbHbIC
H/H HCTIOJIB3YEMBIC UISA TEKYIIETO OLNEHUBAHU ITOKA3aTEIIA pe3yHLTaTLI TUACHUTIINHBI
(hopMHUpOBaHNS KOMITETCHIINH

1 OueHouHble cpefcTBa 1is Tekymieii arrectanuu | OP-1 3HaeT TeOpeTHYECKHE OCHOBBI
OC-1 ycTHbIl ONIPOC 110 TEOPUH, TEOPHUH ApPryMEHTALUU U
OC-2 pa3sHOypOBHEBBIE 3a[]a4H U 3a/IaHus, HCCIIE0BATENBCKOM eI TEIbHOCTH B
OC-3 pusnyeckuii TUKTAHT, o0act HGU3MKHY;
OC-4 »Bpucruueckas Oecena, OP-2 ymeer pemiath 3aa4i TEOPUU
OC-5 rpynmnosoe 00cyx)IeHuE, apryMeHTalluy U UCCIIEI0BATENbCKON
OC-6 3amuTa pedepara, IPOEKTa, CTAThH, JeATeIBHOCTH B 00/1aCTH (PU3HKH;
OC-7 koHTpoOJIbHAS paboTa OP-3 Bnageer MeTojaMU TEOPUH

2 OueHovnble CpeacTBa Il POMEKYTOYHOM apryMeHTalllU U UCCIIEI0BATENbCKOM

aTrecTanuu JEATEILHOCTH 00JaCTH (PU3HKH.
3a4€T

OC-8 3auér B (hopme ycTHOTrO codeceoBaHus MO
BOIIPOCaM

OnucaHue OLEHOYHBIX CPEICTB M HEOOXOJUMOro O0OpyIoBaHMs (JIEMOHCTPAIIMOHHOTO
MaTepuaia), a Tak K€ MPOLEeAypbl U KPUTEPUH OLICHUBAHMSI MHAMKATOPOB JOCTH)KEHHUS KOMIIETEHLIUN
Ha pa3NUYHBIX JTanmax WX (OPMHUPOBAHMS B TPOIECCE OCBOEHUS OOpPa30BATEIHHOM MPOTPAMMEI
npencraBieHsl B DOHIE OLEHOYHBIX CPEACTB U1 TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH M
MIPOMEXYTOUHOM arrecTauu Mo AucuuiinHe «Teopuss apryMeHTauu M HCCIeI0BaTeIbCKON
JESTEIIBHOCTHY.

Mamepuansi, ucnonv3yemole 014 MmeKyuse20 KOHMPOJiA YCneeaemMocmu 00y4aruuxca no

oucuuniune

Matepuasl A1 OpraHU3aliyi TeKYIIeH aTTecTally MPeACTaBICHBI B II. 5 IPOrpaMMBl.

Mamepuanwi, ucnonv3yemoie 07131 RPOMEHCYHIOUHO20 KOHIMPOIA YCNECAEMOCHU 00YUAIOUUXCA NO
oucuuniune
OC-8 3auéT B popme YyCTHOr0 cobeceJ0BAHUSA MO BOMPOCAM
ITepeyenn BOpoCoB K 3a4€Ty
WuTepnperaropst Python. ATomapHbie CTpyKTyphl TaHHBIX. OniepaTop NprUcBanBaHUs.
YcnoBHbIi oneparop if B s3p1ke Python.
Omnepartop while B si3b1ke Python.
Oneparop for B si3pike Python.
[TpoTokoJ1 mocie0BaTeIbHOCTEH: CIIMCKU M KOPTEXKH B si3bike Python.
[Tporokoxn oroOpaxenuii: cioBapu. Mrepatopbl. OOBEKTHI U TUIIBI B si3bIke Python.
Monynu B si3eike Python. Oneparop import.
®ynkiun B sa3b1ke Python. I'eneparopsi.
Onpenenenue kinaccos B s3bike Python. /lekoparopsr. Onepatop with.
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
22,
23.
24,
25.
26.
27.
28.
29.

30.

DreMeHThl HAYYHBIX BhIYUCICHHH W makeT NumPy. MHoromepHbie MaccuBbl B si3bike Python.
Onepanuy ¢ MHOTOMEPHBIMU MacCUBaMH.
DneMeHThl HayYHBIX BblunciieHnd U makeT NumPy. Matpuiier B si3pike Python. Pemenue cucrem
JIMHEWHBIX YPABHEHUM.
DneMEeHThI HayYHBIX BBIYUCIICHUH 1 makeT NumPy. DieMeHTapHbIe CTAaTUCTUYCCKHE (DYHKITHH.
OcHoBbl Hay4Ho#i Tpaduku u naker Matplotlib. Kpussie. /Inarpammel paccesiausi. ['mcTorpaMMsi.
OcHoBbl Hay4Ho# rpaduku u maker Matplotlib. Kontyper u nBymepubie kapthl. OdhopmiieHne
rpadukoB. IHTepaKTUBHBIE 3JIEMEHTHI.
OcHoBsl Hay4HO# rpaduku u maker Matplotlib. TpéxmepHbie moBepXHOCTH.
OcHoBsl Hay4HO# rpaduku u maker Matplotlib. TpéxmepHbie quarpaMmbl paccestHHS.
OcHoBbl Hay4Ho# rpaduku u naker Matplotlib. TpéxmepHbie rucTorpamMMei.
Matematuueckre BbIYMCIICHUS U nakeT SciPy. Meroa HauMeHbIIUX KBaApaToB. MHUHHUMH3AIM
GyHKIHH.
Matemaruueckue BeunciaeHus u naker SciPy. UHTepnonsus 1 anmnpokcuMarusi.
Maremarnueckre BerarciaeHus U naket SciPy. Meroasl knactepusanuu k-mean u vepapxudeckas
KJIacTepU3alusl.
MaremaTtnueckue BbluucieHUss W makeT SciPy. Pacmmpennsie cratuctuyeckue (QyHKLINU.
YHuBepcanpHble MaTeMaTH4eCKHe (PYHKIUU.
CuMBOJIbHBIE BBIUMCIIEHUS U TakeT SYMPY. YipoliieHue BbIpakeHUH.
CumBosbHbIE Beruncienus u naketr SymPy. JluddepennupoBanue.
CuMBoOIbHBIE BbIUKCIIEHU U TakeT SymPy. HTerpupoBanue.
DneMeHTHI aHalu3a JaHHBIX U MalIMHHOTO 00yueHus u naket SciKits.
DJieMeHTBI aHajk3a JAaHHBIX M MammHHOTrOo o0ydeHus u naketr SciKits. Jluneiinas perpeccus.
JInnernsle Mogemu SVM u SVR.
DneMeHTHl aHaIHM3a JaHHBIX M MAlIUHHOTO 00ydeHus u maker SciKits. I'pagueHTHBINH MeTO I ISt
JIMHEWHBIX MoJieei. Anmpokcumalus Ha 6a3ze SVR.
DneMeHTHl aHaNW3a JaHHBIX M MamuHHOTO oO0ydenusi m maker SciKits. JlepeBbst perieHui.
Knaccudukanms va 6aze SVM.
baser nannbix u maker SQL Alchemy. IIpotokon DBAPI ans paGotsl ¢ 6azamu naHHBIX. ba3bi
nauubix 1 SQL Alchemy.
Be6-npunoxenus u naker Django. Co3ganue qTuHaMHueckux BeO-caiiToB npu nomomu Django.

B koHue u3yueHHs QUCHMIUIMHBI MOJBOJAATCA MTOTU PAaOOTHl CTYAECHTOB Ha JIEKIMOHHBIX H

MPaKTUYECKUX 3aHATUAX MMYTEM CYMMHUPOBAHUS 3apa00TaHHBIX OAJUIOB B TEUEHHE CEMECTpA.

KpnTepml OlleHUBAHMA 3HAHMIA oﬁyqalonmxca o JTMCHMIIJIMHE

®opmupoBaHue 6aNIbHO-PEHTHHIOBOM OLIEHKH PadoThl 00y4aroluxcs

o, [Mocemenue | ITocemenue Pa6ota Ha 3auér
§ JICKIIHHA MPAKTUYCCKUX | MPAKTUICCKUX
> 3aHSITUI 3aHATUAX U
O TEKYIIUH KOHTPOJIb
2 | Pa3bamioBka 1o 2*1=2 10*1=10 224 Ganna 64 Ganna
BHJIaM paboT Oamra OajuIoB
CymMapHbIit 2 Gamma 12 GamnoB 236 GamioB 300 GammoB
MaKCUMaJIbHBIA 0ajuT

IIo pe3yibTaTaM IMPOMEKYTOUHBIX aTTecTalui CTYACHTY 3aCUYUTBIBACTCA prIlOéMKOCTL B

3au€THBIX enuHuIaX. CTYIeHT M0 Y4eOHOM MUCIUIUIMHE IOJy9aeT OTMETKY COTJIACHO CIIEIYIOIICH
Tadimue:

Kputepun onenuBanus padothbl 00y4awomerocs

bamnnb! (3 3au€THBIE €TUHUIIBI)
«3aYTEHO» 151-300
«HE 3aYTEHO) 0-150




6. MeTtoanyecKkue yKa3aHus A5 00y4aIOLIUXCS 10 OCBOCHHIO THCIUILIMHbI

VYcrnenHoe n3ydeHue Kypca TpeOyeT OT CTYACHTOB IMOCEIICHHS JISKIMi, aKTUBHON pabOTHl HA
71a00paTOPHBIX 3aHATHAX, BBINOJHEHUS BCEX YUEOHBIX 3aJaHUN TpenojaBaTeis, O3HAKOMJICHHS C
0a30BbIMH y4yeOHUKaMU, OCHOBHOU U JIOTIOJIHUTEIBHOM JINTEPATYpPOil.

OcHoBHOM (hopMOY U3ITOKEHUSI MaTepHuaia Kypca SBISIOTCA Jekuud. Kak nmpaBuiio, Ha JIEKIUU
BBIHOCHUTCSL OCHOBHOM IIPOrpaMMHBIM MaTrepuan Kypca. YacTe MaTepuana BBIHOCATCSA —AJIA
CaMOCTOSITEJIPHOTO HM3YYEHHs CTYJEHTaMU C HENPEMEHHBIM, COOOIIEHHEM WM JIMTEPaTypPHBIX
HCTOYHHUKOB U METOAMYECKHX pa3paboTok. Ha mpakTuyeckux 3aHATHUAX pacCMaTpUBAIOT (PparMeHThI
TEOpHUH, TPEOYIOIINE CIOKHBIX MAaTeMaTHMYECKUX BBIKJIAZOK, Pa3IMYHble METO/bI pelleHHs 3a1ad U
HanOosiee TUNHMYHBIC 3amaud. [l 3akpersieHus Marepuaia, paccMaTpHUBaeMOro Ha MPAaKTUYECKHX
3aHATHAX, CTYACHTHI IIOJYy4alOT JOMAallHME 3aJaHus B BHUAE psAAa 3alad U3 COOTBETCTBYIOILIMX
3a/1a4HUKOB.

Ha gnexnmsax w3ydaercs warepual 10 OCHOBOIIOJIAralOIIMM — BONPOCAM  JIHUCLHUILIMHBL,
pPacCKpBIBAETCs UX MPAKTUYECKAs 3HAYUMOCTh. B X0z1€ poBeNeHUs JIEKIUN UCIIONb3YIOTCS IIPUEMBI U
METOABbI Mpo0sieMHOro o0ydeHus. Ha mpakTHuecKuX 3aHATHUAX PACCMATPUBAKOTCS METOABI PEILeHUs
MIPUKJIAJHBIX 3a/1a4, IIPOBOJUTCS aHAJIU3 IOJYYEHHBIX Pe3yJbTaTOB. B X0/€ NMPaKTU4ECKOro 3aHATHS
OJTHOBPEMEHHO IpecielyeTcs iedb pacllupeHus U yIiIyOJeHHs 3HaHUH, TOJyYeHHbIX Ha JEKIHH.

[Ipy M37I0KEHUM TEOPETUYECKOIO Marepuala Ha JIEKIUH, a TAKXKE IPH PELICHUM 3a1ad Ha
MPAKTUYECKHUX 3aHATHSX JJIS IEMOHCTPALUMU TpapUuKOB, 00ydyaromyX NporpaMm M T.I. peKOMEHyeTCs
HCIIOJIB30BaTh KOMIIBIOTEPHYIO MYJIbTHUMEIUHHYIO YCTAHOBKY.

3anuch JIeKIMM — OfHa U3 (OpPM aKTUBHOM CaMOCTOATENbHOM paboThl CTYJEHTOB, TpeOyromas
HaBBIKOB M YMEHMsI KpaTKo, CXEMaTH4YHO, IOCJIEI0BATEIbHO U JIOTMYHO (UKCHUPOBAThb OCHOBHbBIE
IIOJIOKEHMS, BBIBOJIbI, 0000IIEHHs, (OPMYIUPOBKH. B KOHIE JEeKIMH INpernoaaBareslb OCTaBIIsAET
BpeMs (5 MUHYT) JUIS TOTO, YTOOBI CTYIEHTBI UMEIH BO3MOXXHOCTH 33J]aTh YTOYHSIONIME BOIIPOCHI 110
nu3ydaeMoMy marepuany. M3-3a HEZOCTaTOYHOIO KOJIMYECTBA AyJAUTOPHBIX YAaCOB HEKOTOPBIE TEMBI HE
yZlaeTcs OCBETUTHb B IIOJHOM O00OBbEME, IO3TOMY IPEIoJaBareib, 10 CBOEMY YCMOTPEHHIO, HEKOTOPbIE
BOIPOCH! BBIHOCUT HA CaMOCTOSITENIBbHYIO paboTy CTYAEHTOB, PEKOMEHIYys Ty WIM UHYIO JIMUTEpaTypy.
Kpome aroro, mis jydmero OCBOEHMS Marepuala M CHCTEMAaTH3allMd 3HAHUM 10 JUCLHUILIIMHE,
HEO0OXO0AMMO MOCTOSIHHO pa3oupaTh MaTepUallbl JIEKLUHA 110 KOHCTIEKTaM M y4eOHbIM rocoousiM. B ciryuae
HE00X0IMMOCTH 00paIaThesl K MPero1aBaTelto 3a KOHCYIbTalHeH.

Pexomenayercs mocine Kaxaoi jgekiuuu opopMisTh KOHCIEKT Jekuuil. Ilepen kaxoi nekunei
MPOYUTHIBATh KOHCHEKT MHPEbIIyLIEH JIEKIIMH, YTO CHOCOOCTBYET JIYYIIEMY BOCHPHSTHIO HOBOI'O
Marepuania.

Jlekuuu UMEIT B OCHOBHOM OO30pHBIM XapakTep W HalEeNEeHbl Ha OcCBelleHHe Hauboliee
TPYAHBIX U JUCKYCCHOHHBIX BOIIPOCOB, a TAaKXKe MPU3BaHbI CIIOCOOCTBOBATH (DOPMUPOBAHUIO HABBIKOB
paboTel ¢ HaydHOll sureparypoil. Ilpenmonaraercst Takke, YTO CTYAEHTHl MPUXOIAT Ha JIEKIHH,
NPEIBapUTEIbHO  MPOpadOTaB  COOTBETCTBYIOUIMHA  y4eOHBIH  Marepuad IO  HUCTOYHHMKAM,
PEKOMEHTyEMBIM IPOTPAMMOM.

HauOonee BaxxHbIe pa3zesnbl Kypca BBIHOCATCSA Ha MpakTHUYeckue 3aHATHs. Ha kaxaom 3aHaTun
IpejiaraeTcsi HeCKoIbKo 3agad. YacTh 3ajau pemraercsd Ha 3aHATUU C MOJAPOOHBIM OOCYXIEHHEM
METOJIa M IOJyYEHHBIX pPe3yiabTaToB. OCTalbHBIE 3a7aud CTYJEHT pelIaeT caMoCToATenbHO. s
3ayéTa KOHTPOJIbHOM pabOThl CTYIEHT JOJKEH 3alluTUTh Bce 3ajaHus. llpemycMmoTpeHa 3ammra
pedepara.

[IpakTnueckoe 3aHATHE — BakKHeWIIas (opMa CaMOCTOSITENbHOM pabOThl CTYIEHTOB Hal
Hay4YHOH, y4yeOHOW M TNepuoauveckoil nureparypoid. VIMEHHO Ha MPaKTHMYECKOM 3aHITUU KasKIbIH
CTYJEHT HMEEeT BO3MOXKHOCTh NPOBEPUTH TNTyOMHY YCBOEGHMsI y4eOHOrO MarepHuala, moka3aTh 3HaHUE
KaTeropui, TMOJIO)KEHUH W HMHCTPYMEHTOB MNpPO(EeCCHOHAIBHOW JAEATeNbHOCTH. YyacTue B
MIPAKTUYECKOM 3aHATHH II03BOJIAET CTYACHTY COEAMHUTH ITOJIYYEHHBIE TEOPETHYECKHE 3HAHUS C
peleHHeM KOHKPETHBIX MpPAaKTUYeCKHX 3aJady W Mojened B oOnacTu mpodeccHoHaTbHON
nesATenbHOCTH. [IpakTHueckue 3aHATHS B pPaBHOW Mepe HaIpaBieHbl HAa COBEPIICHCTBOBAHUE
WH/IMBUYyaJIbHBIX HAaBBIKOB PEIICHUS TEOPETHUECKUX W MPUKIAIHBIX 3a]ad, BhIPAO0OTKY HaBBIKOB
MHTEJJIEKTYalIbHOM paboThl, a Takke BeAeHMs TUCKyccuil. KOHKpeTHbIEe MPOMOpIHMH pa3HBIX BUIOB
paloThI B IpyIIie, a TaKXKe COCOObI X OIIEHKH, ONPEeNIAI0TCS penojaBaTeseM, BeAyIUM 3aHATHS.



IloaroroBka Kk NpaKTHYECKUM 3aHATUSIM.

[Tpu MOArOTOBKE K MPAKTUIECKUM 3aHATUSM CTYACHT JOJKEH U3yYUTh TEOPETUICCKUI MaTepra
M0 TeMe 3aHATUS (KCIIOJIb30BaTh KOHCHEKT JIEKLUH, U3y4UTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCS C
JOTIONTHATEIEHOW ~ JINTEPaTypoil, TpH HEOOXOAMMOCTH JIOTIOJIHUTH KOHCIEKT, Jiejiasi B HEM
COOTBETCTBYIOIIME 3aIUCU U3 JIMTEPATYPHBIX UCTOYHUKOB). B cityuae 3aTpyaHeHMid, BOZHUKAIONIUX TPU
OCBOCHHMM TEOPETUYECKOTO0 MaTepuayia, CTYISHTY CIeAyeT oOpamarbCsi 3a KOHCYJIbTAIMEH K
npernoaBarento. Vs Ha KOHCYIbTalMIO, HEOOXOIMMO XOPOIIO MPOyMaTh BOMPOCKI, KOTOPbIE TPEOYIOT
pa3bsSICHEHHSI.

B Hauaze nmpakTH4ecKoro 3aHATHUS MPEnoAaBaTellb 3HAKOMUT CTYJICHTOB C TEMOM, OrJIalliaeT IIaH
MIPOBE/ICHUS 3aHATHS, BbIIACT 3aJaHus. B TeyeHue OTBEIEHHOrO BPEMEHHU Ha BBHINOJHEHHE PaOOThI
CTYZICHT MOKET OOPATHTKLCS K MPETOIaBaTeNo 32 KOHCYIbTAMEH WIH Pa3bsICHEHUSAMU. B KOHIIE 3aHATHS
IIPOBOJUTCS IPUEM BBIMOJIHEHHBIX 33aHUI, COOece0BaHHUE CO CTYICHTOM.

Pe3ynbTaThl BBIMOMHEHUST MPAKTUYECKUX 33JaHUI OLEHUBAIOTCA B Oayiax, B COOTBETCTBHU C
OaJTPHO-PEHTHHTOBOM CUCTEMOM YHHUBEPCUTETA.

OCHOBHBIM METOJIOM OOYUYEHHUsS SBIIICTCS CaMOCTOSTENbHAs pabdoTa CTYIEHTOB C y4eOHO-
METOJIMYECKUMH MaTeprallaMy U Hay4HOH JINTEepaTypoil.

PekoMennoBaHHass  mpemnojaBaTeNSIMH  JIUTEpaTypa M y4eOHble  TOCOOMS  CIy»KaT
MH(OPMALIMOHHOW OCHOBOM U TMO3BOJISIOT PETYISPHO 3aHUMAIOMIMMCSA CTYACHTaM YCBaumBaTh
JEKIMOHHBIA MaTepuan. s obecnieueHuss TEPMHHOIOTHYECKON OJIHO3HAYHOCTH y4eOHOE mocodue
COJICP’KUT CIIOBapb OCHOBHBIX TEPMHHOB, HCIHONB3yeMbIXx B HEM. Kpome Toro, mporpamma kypca
JIEKIMI COJEPKUT BOMPOCHI ISl CAMOKOHTPOJISL.

CaMocTtosiTenbHasi paboTa CTYACHTOB MOAPa3yMEBAET BBIIOJIHEHUE CTYJEHTaMH JIOMAIIHETro
3aJlaHus B BUJC PEIICHUS HEOOX0IMMOTro MUHUMYMA 33134 U3 COOPHUKA JUISl IPAKTHYECKUX 3aHITHH,
KOHCYJbTAIMI U aHaIN3a UX PELIEHUSI COBMECTHO C MpernoaBaTeieM.

KoHTponbk caMocTosTeNnbHON (BHEAYAMTOPHOH) pabOThl — HamucaHue W 3amuTa pedepara,
BBICTYIUICHHE C JIOKJIQJIOM Ha MPAKTUYECKUX 3aHATHIX, PEIICHINE KOHTPOJIbHOU PaboThI.

B mpomecce olleHMBaHWS IMHMCHMEHHBIX KOHTPOJBHBIX W CaMOCTOSITEIBHBIX padoOT Ipu
pa3aesieHny 3aJaHusl Ha JIEHCTBUS MIPU OLCHUBAHHUM 32 OCHOBaHHE OepéTcs cleAyromas MpoLeHTHAas
TIKaJa;

90-100 % ot ymucna myHKTOB — olleHKa "5",

74-89 % oT uncna myHKTOB — OlleHKa "4",

60-73 % OT uncna myHKTOB — oIleHKa "3",

40-59 % ot umcna MyHKTOB — OIleHKa "2",

0-39 % ot ymncna myHKTOB — oreHka "1".

CTyneHTy MOKHO TIOCTaBHTh OIICHKY BHIIIIE, €CITA CTYJCHTOM OPUTHHAIBHO BBIITOJTHEHA paboTa.

OCHOBHBIM METOJIOM OOYy4YEHHUsS SBISETCS CaMOCTOSITENbHAas paboTa CTYIEHTOB C Yy4eOHO-
METOJIMICCKUMH MaTeprallaMy U HAYIHOH JINTEPATypOH.

OCHOBHBIM METOJIOM OOYy4YEHHUsS SBISETCS CaMOCTOSITENbHAas paboTa CTYIEHTOB C y4eOHO-
METOJIMICCKUMH MaTeprallaMy U HAyIHOU JIMTepaTypOu.

PexoMengamuu 1st CTy/IeHTa BKIIOYAIOT B ce0sl Cleyrolee:

- o0s3aTenpbHOE MOCEIICHUE JIEKIIMI BEAYIIET0 MPETNoIaBaTess; JeKIIU — OCHOBHOE METOJINYECKOe
PYKOBOJICTBO NP MU3yYEHUU JUCIUIUIMHBI, Han0oJee ONTUMAIBHBIM 00pa30M CTPYKTYpPHUPOBAHHOE
U CKOPPEKTHPOBAaHHOEC HAa COBPEMCHHBIH MaTepHala; B JIEKIHH TJIyOOKO H TIOJIPOOHO,
apryMEHTHPOBAHO U METOJOJIOTUYECKH CTPOTO PacCMaTPUBAIOTCS TJaBHBIE MPOOJIEMBbI TEMBI; B
JISKIIAU TAFOTCSI HEOOXOIMMBIE Pa3HbIC MOAXO0/IBI K HCCIIETYEMBIM MTPOOIeMaM;

- TMOATOTOBKY M aKTUBHYIO pa0OTy Ha MPAKTUYECKUX 3aHITHUSX; MOJATOTOBKAa K MPAKTHUYECKUM
3aHSATHSIM BKJIFOYAeT MPOPAOOTKYy MaTEPHAIOB JICKIIMA, PEKOMEHIOBAaHHOW y4eOHOH JIMTEepaTypHhl,
a TaKKe BHITIOTTHEHHE 3a/IaHUN Ha CAMOCTOATEIHHOE PEIlIeHUE 3a/1a4.

MeToaudeckie peKOMEHJAMKA 0 TMOATOTOBKE K TPAKTHYSCKUM 3aHATHSAM. [IpakTmdaeckoe
3aHATHE BKJIIOYAaeT B ceOs JgBa BHUJAa PabOT: MOATOTOBKY COOOIIEHUS W ydacTHE B OOCYXKIECHUU
po0GJieMbl, 3aTpOHYTOM coolrienrneM. OCHOBHON BUJ paOOThI Ha 3aHATHH — y4acTHE B OOCYKICHHUU
poOIEMBI.

BrICTyIIIICHHS Ha MPAKTUYECKUX 3aHATHAX JTOJKHBI OBITH 1O BO3MOYKHOCTH KOMITAKTHBIMU U B
TO K€ BpeMs Bpa3yMHUTEIbHBIMU. Ha mpakTHuecKoM 3aHSATHH HIET TPOBEPKA CTETIEHU MPOHUKHOBEHUS



B CyTh Marepuaina, oOcyxknaemon mnpobiembl. [loatomy Oecema Oyaer MATH HE MO COACPKAHUIO
MPOYUTAHHBIX PA0OT; MpenoaBareib OyJAeT CTaBUTh TPOOJIEMHbIE BOIPOCHI.

Ilo OKOHYAaHMHU MPAKTUYECKOTO 3aHATUS K HEMy clenyeT oOpaTuTbes emE pas3, MOBTOPUB
ClIeIaHHBIE BBIBOJIBI, IPOCIIEANB JIOTHKY WX TOCTPOCHHUS, OTMETHB TOJ0XKEHUS, JIEXKAIIE B IX OCHOBE
— JI7151 3TOT0 B TEYECHUE 3aHATHS CIIelyeT AenaTh HeOobIIue MOMETKH. TakuM o0pa3oMm, IpaKTUYECKOe
3aHATHE HE MPOHAET JapoM, 3aKpelyIeHHE pPEe3yJbTAaTOB 3aHATUS BEACT K Jy4IIeMYy YCBOCHHIO
MaTepuaja W3y4€HHOW TeMbl M Jydlllell OpUeHTaluu B CTPYKType Kypca. Belmenpusenénnas
nporenypa J0JDKHA TPAKTHKOBATHCS PETYISIPHO — CTaOWiIbHAs M TNpHISKHAs padoTa B TEUYECHHE
ceMecTpa OyZeT 3aI0roM ycrexa Ha CECCUHU.

Meroauyeckre yKazaHUsT IO OpraHM3allud W IPOBEAECHUIO CaMOCTOSATENIBHOW paboThI
dopmynupyroTcss B BUAE 3aJaHWA JUIA  CaAMOCTOSITENIbHOW paloThl, MpeayCMaTPUBAIOIINX
UCIOJIb30BaHNE HEOOXOJUMBIX TEPMUHOB U MOHATUH 1O npolieMaThke Kypca. OHU HallEIUBAIOT HA
NPAaKTUYECKYI0 pPabdOTy IO NPUMEHEHHIO H3y4aeMOro MaTepuaya, IMOUCK Oubimorpaduyeckoro
MaTepHuajga M 3JEKTPOHHBIX MCTOYHHUKOB MH(OPMALMHU, WUIIOCTPATUBHBIX MAaTE€pPUATIOB. DTH 3aJaHUs
TaKXKe OPUEHTHPYIOT Ha HAIlMCAHWE KOHTPOJIBHBIX PaboT, pedepaToB. 3adaHus O CaMOCTOSTEIbHOM
paloTe AarTcs O TeMaM, KOTOpbIe TPEOYIOT TOMOIHUTENbHON IPOPAOOTKH.

[ToaroroBka K yCTHOMY AOKJIATY.

JIOKIazbl 1eNaroTCs 10 KaXI0W TeMe ¢ 1IeTIbI0 TPOBEPKH TEOPETUYECKUX 3HAaHUH 00yJarolerocs,
€ro CIOCOOHOCTH CaMOCTOSITETIBHO TNPHOOpETaTh HOBBIE 3HAHMA, paboTaTh C HH(GOPMAMOHHBIMU
pecypcamy U U3BJIEKaTh HYXHYIO HH(OPMALHIO.

JloKTazpl 3aCITyIIMBAIOTCS B HAYaIe IPAKTUIECKOTO 3aHSTHUS TTOCTIe N3yYSHUS] COOTBETCTBYOIICH
TeMbl. [IpooIKUTEIbHOCTD 10KIIa/1a He JIOJKHA IPEBBIIATh 5 MUHYT. TeMy JJOKIaa CTyIeHT BbIOUpaeT
110 YKEJIAaHHIO U3 MPEITIOKEHHOTO CIIMCKA.

IIpu moaroroBke IOKIaJa CTYIEHT JOJDKEH HM3YYUTh TEOPETUUECKHM MaTepHai, HCIOJIb3Ys
OCHOBHYIO M JIOTIOJHUTENIBHYIO JIUTEpaTypy, OOs3aTeIbHO COCTaBUTh IUIAH JOKJIana (TiepedeHb
paccMaTpuBaeMbIX UM BOIIPOCOB, OTPAXKAIOIIMX CTPYKTYpPY M IOCIEAOBATEILHOCTh MaTepHaia),
MOJrOTOBUTH PA3JaTOYHBIA MaTepuall Wi npe3eHranuio. [Iran nmokimaga HeoOX0AUMO MpeBapUTEIEHO
COIJIacOBaTh C MPENO/IABATEIIEM.

BeicTymuieHre JOKHO CTPOUTHCS CBOOOIHO, YOeIUTENbHO U apryMeHTHpoBaHo. [Ipenogasatens
CIIEIUT, YTOOBI BBICTYIJICHHE HE CBOJAWJIOCH K IPOCTOMY BOCHPOM3BEACHHIO TEKCTa, HE JIOMYCKaeTcs
MPOCTOE YTEHHWE COCTABIEHHOTO KOHCIIEKTa JOKJaaa. BeIcTynarommii Takke JOIDKEH OBITh TOTOBBIM K
BOIIPOCAM ayJUTOPUH U JUCKYCCHH.

Texkymmii KOHTPOJb YCIIEBAEMOCTH M KadeCTBa MOJATOTOBKH O0y4aeMBIX MOKET MPOBOJUTHCS
KaK Ha MPaKTUYECKUX, TaK U JEKIIMOHHBIX 3aHATUAX. [I[poBepKy kauecTBa yCBOEHHs MaTepuaia MOXHO
MPOBOJIUTh B BHJAE NMHCbMEHHOTO WJIM YCTHOTO OIPOCa, TECTa WM KOJUIOKBHyMa IO BOIPOCaM,
c(OpMyIHPOBaHHBIM Ha OCHOBE YYE€OHBIX BOIPOCOB TEOPETHUECKOTO Kypca AUCIUIIIUHBIL.

CamocrosTenbHas padoTa MPEIoIaraeT: CaMOCTOSITEIbHOE H3YYeHUE OTIEIBHBIX BOIPOCOB 10
JauTeparype, MpeUIoOKeHHOW MpernojaBareieM; MOATOTOBKY K BBINOJHEHHIO J1a0OpaTOpHBIX paloT;
peleHue 3a1ad, 3a1aBaeMbIX Ha JIOM; ITOAITOTOBKY K BBIITOJIHEHHIO 3a/IaHIH B KOMITBIOTEPHOM KJIacce.

OCHOBHBIMH BHJIaMU ayIUTOPHON paOOTHI CTYI€HTOB SIBIISFOTCSL:

* 3aIMCh, YCBOEHHE, 00CYXKICHUE JICKITH;

* BBIMOJIHEHUE 3a/1aHUH Ta00paTOPHBIX 3aHATHSIX;

* 3aIIUTa OTYETOB T10 JTAOOPATOPHBIM 3AHATHSIM;

* peleHue 3ajady;

* 3amuTa peepara, mpoeKTa, CTaThH,

* 3aIUTa CAMOCTOSITENIbHBIX U KOHTPOJbHBIX PaldoT;
* c1a4a 3ayéra.

JlekunoHHbIii Kypc (2 cemecTp)
Jlexmust 1. Teopust apryMeHTAIIMHU M HCCIIEIOBATENHCKOMN ACITEIHHOCTH B 00J1acTH (PU3UKH C
NPUMEHEHHEM IPOrpaMMHUPOBaHUs Ha si3bike Python
Jlexmust 2. Teopust apryMEHTAIIMH M HCCIIEIOBATEECKOM IEITETFHOCTH B 0071aCTH (DU3UKH C
IpUMEHEHHEM IPOorpaMMHUpoBaHus Ha si3blkax C++ u C#

Tembl NIpaKkTHYECKUX 3aHATHIT (2 cemecTp)



[Tpaktnueckoe 3anarue 1. Teopusi aprymMeHTaIMu U HCCIIEIOBATEIHCKON
(bU3MKH C MPUMEHEHNEM IPOTrpaMMHPOBaHHUs Ha si3bike Python
[Ipaktrueckoe 3ansrue 2. Teopusi apryMeHTAIlMd U KCCIICIOBATEIHCKON
(bU3MKH C IPUMEHEHNEM IPOTrpaMMHPOBaHKs Ha si3bike Python
ITpaktnyeckoe 3ansatue 3. Teopus apryMeHTallMd U HCCIIEAOBATENIbCKOM
(bU3KMKH C IPUMEHEHNEM POTrpaMMHPOBaHHKs Ha si3bike Python
ITpaktnyeckoe 3ansatue 4. Teopus apryMeHTallMd U HCCIIEAOBATENIbCKOM
(bU3KMKH ¢ IPUMEHEHNEM IPOTrpaMMHPOBaHKs Ha si3bike Python
ITpakTnyeckoe 3ansaThe 5. Teopus aprymMeHTallMd U HCCIIEAOBATENIbCKOM
(bu3MKHK ¢ TPUMEHEHHEM [TPOrpaMMHUPOBaHuUs Ha si3bIke Python
[TpakTuyeckoe 3ansthe 6. Teopus apryMeHTallMd U HCCIIEAOBATEIBCKOM
(bu3uKN C IPUMEHEHUEM IPOrpaMMUpPOBaHus Ha si3bikax C++ u C#
[IpakTnueckoe 3anstue /. Teopus aprymeHTallMM M HUCCIIEIOBATEIbCKOM
(bu3uKU C IPUMEHEHUEM IPOrpaMMUpPOBaHus Ha si3bikax C++ u C#
[Tpaktuyeckoe 3ansthe 8. Teopus apryMeHTallMd U HCCIIEAOBATEIBCKOM
(bu3uKN C IPUMEHEHUEM IPOrpaMMUpPOBaHus Ha si3bikax C++ u C#
[Tpaktuyeckoe 3anstue 9. Teopus apryMeHTallMM M HCCIIEIOBATEIHLCKOM
(Gu3uKU C MPUMEHEHUEM IPOrpaMMUpPOBaHus Ha si3bikax C++ u C#
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[Tpaktuyeckoe 3anstue 10. Teopus apryMeHTaluyu M MCCIIEAOBATEIBCKON JEATEIBHOCTH

(bU3KUKHN ¢ MPUMEHEHUEM ITPOrpaMMUpPOBaHus Ha sizbikax C++ u C#
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Ha MPAKTUYCCKUX 3aHATUAX O6CY)KI{21IOTC$I TEMBI, BBIACJIICHHBIC Ha JICKIHAX, a4 TAKXKC PCIIArOTCA

3a/1a4H.

7. IlepeueHb OCHOBHOI W [JAONMOJHHUTEJIbHOW YyueOHOW JuTeparypbl, WHTepHeT-pecypcoB,

HEO00XO0AMMBIX JJIF OCBOCHHS JUCIUIINHDI
OcHoBHasi IuTEpaTypa

Cy3u, P. A. S3wik nporpammupoBanus Python : kypc / P. A. Cy3u. - 2-e¢ usa., ucop. - M. :
Wntepner-Yuusepcurer Mudopmannonnsix Texnomormii, 2007. - 327 c. - ISBN 978-5-9556-
0109-0 ; To xKe [DnexTpoHHbIT pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=233288.
Cegepenc, Y. Beenenue B nporpammupoBanue Ha Python / Y. Cesepewnc. - 2-¢ uz., ucmp. - M. :
Hanmonaneneiii OtkpsiTeiii YHUBepcuteT « MIHTYUT», 2016. - 231 c. ; To xe [DnekTpoHHbII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429184.
bummur, B. A. O6bsekTHOE TporpaMmupoBanue B kinaccax Ha C# 3.0 / B. A. bwmr. - 2-e u3z.,
ucnp. - M.: Haunonansnbeiii OtkpeiTeiii YHuBepcuter «MMHTYUT», 2016. - 391 c. ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=428945.
barypun, B. K. Teopust u meronosnorust 3ppekTuBHON HaydyHOH NEATENbHOCTU [DIIEKTPOHHBIN
pecypc] : Monorpagus / B. K. Barypusn. - M.: By3osckuii yuebnuk: MTHOPA-M, 2013. - 305 c. -
ISBN 978-5-9558-0302-9 (By3oBckuii yueonuk), ISBN 978-5-16-006564-9 (MHDPA-M). - URL:
http://znanium.com/bookread2.php?book=403679.

JlonoTHUTeIbHAS JTUTEpaTypa
CyxanoB, M. B. OcnoBsl Microsoft NET Framework u si3p1ka nmporpamMmmupoBanus C#: yueGHOe
nocodbue / M. B. Cyxanos, U. B. bauypun, 1. C. Maiiopos; MuHicTepcTBO 00pa3oBaHMsl U HAyKH
Poccuiickoit  ®enepannn, DenepanbHOe TOCYJapCTBEHHOE AaBTOHOMHOE 00Opa3oBaTesibHOE
yupexjaeHue  BbIcliero  npodeccuoHanbHoro  oOpasoBaHusi  CeBepHBIH  (ApKTHUECKHUIN)
benepanbabli yHUBEpcUTET M. M. B. JlomoHocoBa. - Apxanrensck: UJ[ CADY, 2014. - 97 c. :
cxeM., Ta0u., wi. - bubmuorp. B kH. - ISBN 978-5-261-00934-4; To ke [DnexkTpoHHbIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=312313.
I'ypuxos, C. P. Beenenue B mporpammupoBanue Ha si3bike Visual C# : yuebnoe mocobue / C.P.
I'ypuxoB. — MockBa : ®OPYM : UHOPA-M, 2020. — 447 c. — (Bricmiee oOpa3oBanue:
bakanaBpuar). - ISBN 978-5-00091-458-8. - Tekcr : onekrpoHnbri. - URL:
https://znanium.com/catalog/product/1092167
3aiines, /. B. Teopus u nmpakTuka aprymeHTanuu : yaeoHoe nocooue / . B. 3aiine. — Mocksa :
®OPYM : UHD®PA-M, 2022. — 224 ¢. — (Briciiee oOpazoBanue: bakanaspuar). - ISBN 978-5-
8199-0926-3. - Tekcr : anmexTponHbIit. - URL: https://znanium.com/catalog/product/1832367
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10.
11.
12.

13.
14.
15.

16.

HNHuTepHeT-pecypcsl
ounmaneHeli cairr Python http://www.python.org/;
http://www.numpy.org/;
http://www.scipy.org/;
http://www.matplotlib.sourceforge.org/;
biblioclub.ru — DBC «YHuuBepcuterckas OHOIMOTEKA OHJIAWH» — 3JCKTPOHHAs OHOIMOTEKa,
oOecrieunBaromas JOCTYN BBICIIUX U CPEAHUX Y4COHBIX 3aBEJCHUM, MyOIMYHBIX OUOIMOTEK H
KOPIIOPATUBHBIX TOJIb30BaTENIel K Hanbosiee BOCTPEOOBaHHBIM MaTepuaiaM yu4eOHOW W HaydHOH
JIMTEPATYPhI 10 BCEM OTPACIIAM 3HAHHUN OT BEAYIIMX POCCHICKHUX M31aTeIbCTB. Pecypc comepxut
y4eOHUKH, ydeOHbIe MOcoOMs, MOHOTpaduu, NMEPUONNIYECKUE W3JaHHS, CIPABOYHUKHU, CIIOBApH,
SHIUKIIOTICTHH.
els.ulspu.ru  — caiitr OBC Hayynas OubOnuoTeka  YIIBSHOBCKOIO — TIOCYIapCTBEHHOIO
nejaroruueckoro yumeepcutera umenn WM. H. VYiubsHoBa, comepkammii  CCBUIKM — Ha
oOpa3oBaTenbHbIC (IJICKTPOHHO-OMOIMOTEUHBIE CHCTEMBI, KaTaJllOr OWOIHMOTEYHBIX CaWTOB,
METOJIMYECKHE PEKOMEHIAlMU) W Hay4dHbIe PeCcypchl (Hay4HbIC 3JCKTPOHHBbIC OHOJIMOTEKH,
HaY4YHBIC JICKTPOHHBIC U3/1aTCIILCTBA).
bibl.ulspu.ru - caiit Hay4HOl OHONIMOTEKH YIIBIHOBCKOIO T'OCYAAPCTBEHHOTO IMEAarorm4ecKoro
yHuBepcutera uMeHu . H. YibsHoBa, coaeprkalye 31eKTPOHHBIN KaTaJIOr KHUT U KYpPHAJIOB.
DnektponHas 6ubaroreka nmoprana PODU http://www.rfbr.ru/,
Nudopmanmonnas cucrtema "EnuHoe OKHO JocTyma K oOpa3oBarelbHBIM — pecypcam”
http://window.edu.ru/,
DnekTpoHHas OMOIMOTEKa MEXaHUKO-MaTeMaTtuueckoro gakynsrera MI'Y http://lib.mexmat.ru/,
O6pazoBarenbhbiii mpoekT A. H. Bapruna http://www.ph4s.ru/book_nano.html,
MexayHaponHbli  Hay4dHO-OOpa3oBarenbHblii  caiit  EqWorld:  http://eqworld.ipmnet.ru/,
http://eqworld.ipmnet.ru/ru/library.htm EqWorld — mup matemaTuyeckux ypaBHEHHi. YueOHO-
oOpa3oBaTenbHas (hU3MKO-MaTeMaThyeckas OMONIMOTEKa. DJIEKTpOHHAs OMOIMOTEKa COIEPKHUT
DjVu- u PDF-daiinbpl y4eOHMKOB, Y4eOHBIX MOCOOMI, COOPHHKOB 3a1a4 W YIPAKHEHUH,
KOHCIICKTOB JICKIIUH, MOHOTpaduii, ClIpaBOYHUKOB M JTUCCEPTAIMI M0 MATEMAaTHKE, MEXaHUKE U
¢usmke. Bce Marepuaibl nMpHCIaHbl aBTOPAMH M YATATEIIIMHU WK B3SThI U3 MHTepHETa (M3 WWW
apXUBOB OTKPBITOIO JOCTYIIA),
DnekTpoHHas 6ubIHoTeKa u3nateabcTsa "Benerr" http://venec.ulstu.ru/lib/.
Wurtepret-Bepcus xypHana "Ycenexu ¢pusndeckux Hayk" http://ufn.ru/.
NubopmaroHHO-CIIpaBOYHAasl U MOUCKOBast cucteMa http://www.phys.msu.ru/ oduipansHblil cait
¢dusnueckoro dakyaprera MOCKOBCKOTO FOCYJIapCTBEHHOTO YHUBEPCHUTETA,
Hayunas snexmponnas 6ubnuomexa. Pexxum noctyma: http://elibrary.ru/defaultx.asp.
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