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1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)

1.1 Ileanb ocBOEHUS JUCITUILIHHBI

[lenpt0 OCBOCHUSI MUCIMIUIMHBI SBISIOTCS (DOPMHUPOBAHHUE Y CTYACHTOB TEOPETHUYCCKUX
3HAHWHA W TPAKTHYECKUX HABBIKOB [0 OCHOBAM MAIIMHHOTO OOYYCHWsI, OBJIAJICHUE CTYJACHTAMU
WHCTPYMEHTApUEM, MOJCISAMH M METOJaM{ MAIIMHHOTO OOydYeHHs, a TaKxke INMpuoOpeTeHue
HaBBIKOB HCClleZioBaTeNsl AaHHBIX (data scientist) m pa3paboTyMKa MaTEeMaTHUYECKUX MOJETCH,
METOJIOB M aJITOPUTMOB aHAJIN3a JTAHHBIX.

CopepxarenpHOE HAIMOJHEHUE AWCIHUILIMHBI OOYCIOBICHO OOMIMMH 3aJadyaMd B
MOATOTOBKE OakajaBpa.

Hay4Holi OCHOBOM Mg IIOCTPOCHMS NPOrpPAMMBI JAHHOM JUCLUIUIMHBI SBIISETCS
TEOPETHKO-TIParMaTUYECKHUH IMOX0]] B 00yICHHUH.

1.2 3agaun AMCHUIIIHHEI

—  H3y4YeHHUe KIIFOYEBBIX MOHATHM, IIEJICH 1 3a]1a4 UCIIOJIb30BAaHUS MAIIIMHHOTO OO yUCHHS;

— U3yYeHHE METOJIOJIOTMYECKUX OCHOB TMPUMEHEHHUS aJIrOpUTMOB MAalIMHHOTO
00y4eHwUsI.

— UW3y4YyeHHWE METOJOB MAIIMHHOTO OOy4YEHHUS, COOTBETCTBYIOIIUX Pa3IUYHBIM
HCCJIEIOBATEILCKUM 33/1a4aM, HHTEPIIPETUPOBAHUE MOTYYCHHBIX PE3YIbTaTOB;

— yYMEHHUE BU3YalIH3UpPOBaTh Pe3yJbTaThl pabOThl aJrOPUTMOB MAIIMHHOTO OOyUYEHUs,
BbIOUpATh;

—  npuoOpeTeHre OMbITa M0 MPUMEHEHUIO METOJ0B MAIIIMHHOTO OOYUEHHUS, ITOCTPOCHUS
1 OLIEHKHU KayecTBa MOJIENEN.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
Jucuumiuza «MamrHHoe o0ydeHne» otHocutes K «Hactp, hopMupyemas yd4acTHUKaMU
oOpa3oBaTenbHbIX OTHOIIEHUI» biioka 1 «/lucuuniaunsl (Moaysu)» yueOHOro IiaHa.
BxonHbIMM 3HaHMSIMM U1 OCBOEHUS TaHHOM JUCLMILIUHBI SBJISIOTCS 3HAHUS, YMEHUS U
OMNBIT, HAKOIUICHHBIM CTyJEHTaMM B IPOLECCE H3Y4YEHHs AMCUUILIIMH «DyHIaMeHTaIbHbIE
JTUCKpEeTHbIE Monenn», «OCHOBbI MpOrpaMMUpOBaHUs», «MeToabl MNpOrpaMMHUPOBAHUSY,
«MHTepnpeTupyemble A3bIKH IporpaMMUpoBaHusy. OOyJaromunics T0JIKeH:
— uMeTh 0a30Bble HABBIKM B HANMCAaHUM MPOrpaMM Ha NPOLETYypPHBIX U OOBEKTHO-
OpPUEHTUPOBAHHBIX S3bIKAX;
— OBITh 3HAKOMBIM C HauboJIee YaCTO BCTPEUAIOIIUMHUCS CTPYKTYPAMH JIaHHBIX, YMETh UMH
M10JIb30BATHCS ¥ 3HATh BHYTPEHHIOIO OPraHU3AIMIO.

1.4 IlepeyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00Pa30BATEJIbHON IPOrPAMMBI

N3ydyenne paHHOW y4yeOHOM [AMCUWIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
00yJaronuXxcs CICNYIONUX KOMITETEHIIUMN

IK-3 Cnoco0eH mNpUMEHATH COBpPeMEHHble HWH(OPMALMOHHbIC TEXHOJIOTHH IPH
NPOCKTHPOBAHUM, PeAIM3aLMH, OLCHKe KadecTBa M aHaIu3a 3¢ (PeKTHBHOCTH
MaTeMaTH4YeCKHX Mojeled H(MIM) NMPOrpaMMHOrO odecredeHHMs AJIsl PeLIeHUst

3a4a4 B pa3/IMYHbIX NPEAMETHBIX 00J1acTAX

HJI-1.1IK-3 Hcnonvzyem coepemennvle pewieHus u mexHoa02uu npoeKmupo8anus npu

Ppaspadomye npozpammnozo obecneuenus

3HAMmMys. Bosmooicnocmu COBPEMEHRHbLIX U  NEPCNEKMUBHbBIX Cpé@CWlG pa3pa6omku

npocpammHblx npoc)meoe, MmMexXHUu4YecKux cpedcme

Memooonozuu  paspabomku  npocpammno2o obecnedenus U MEXHOIO02UU

npOSPaAMMUPOBAHUSL

Ipunyunsr nocmpoenus apxumexkmypvl NPOSPAMMHO20 00ecneyeHusi U 6uobl

apxXumeKmypbl npOCPAMMHO20 0becnedeHus



Memoowi u cpedcmea npoekmuposanusi NPOSPAMMHBIX Unmepghelicos

A3vlku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX

Hncmpymenmol u memoowt npoexmuposanus u ousavna UC

Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOCPAMMUPOBAHUS
CoepemeHnbie cmpyKkmypHble A3bIKU NPOSPAMMUPOBAHUS

Memoovl ananuza u 06006weHUs 0OMeuecm8eHHO20 U MeHCOYHAPOOHO20 ONbIMa 6
coomseemcmaytoueti 061acmu Uccie008anull

ymemy: Bvipabamvieams éapuanmul peanruzayuu mpebosanuti
Koouposamve na sa3vikax npoepammuposanus
Bepuguyuposams cmpykmypy npoepammHozo Kooa
gnademsn: Paspabomka, usmenenue u cocnacosanue apxumexmypvl HPOSPAMMHOZO
obecneuenusi ¢ CUCMEMHLIM AHATUMUKOM U APXUMEKIMOPOM NPOCPAMMHO20
obecneuenus
IIpoexmuposanue npocpammHuix unmepgeicos
Paspabomxa cmpyxmypol npoepammnoeco kooa UC
Bepugpukayus ~ cmpykmypol  npocpammuoco  kooa HMC  omuocumenbHoO
apxumexmypol UC u mpebosanuii 3axazuuxa k UC
Yempanenue obnapysicennvix necoomeemcmeui
HJ[-2.1IK-3 Hcnonvzyem coeépemennvle A3bIKUW U CUCHEMbL  RPOCPAMMUPOBAHUSL,
MexXHO02UU RPOEKMUPOBCAHUS NPOZPAMMHO20 00ecneyeHus
3Hamy: Bosmooichocmu  cospemennvix U nepcneKmusHulX  cpedcmé  paspabomiu
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPeocme
Memodonoeuu  pazpabomku  npocpAMMHO20 OOecneueHusi U  MexXHOLo2Ul
NPOCPAMMUPOBAHUSL
Ipunyuner nocmpoenus apxumexmypvl NpOSPAMMHO20 0becneyeHus U 6uUobl
apxumexmypul NPOCPAMMHO20 0bechevensl
Memoowbl u cpedcmaa npoexmuposaHus NPOSPAMMHBIX UHmMepeticos
AH3biku npoepammuposanus u pabomul ¢ 6a3amMu OAHHLIX
Huempymenmot u memoost npoekmupoganus u ousatina UC
Coepemennvie 00beKMHO-0OPUECHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
CoepemeHnbie cmpyKmypHble A3bIKU NPOCPAMMUPOBAHUS
Memoowl ananuza u 06006wWeHUs 0Me4ecmeeHH020 U MeXCOYHAPOOHO20 ONbIMA 8
coomseemcmaytoueti 061acmu UCCIe008anull
ymemy: Buipabameieams eapuanmul peanuzayuu mpedosanuii
Koouposamve Ha sa3vixax npoepammuposans
Bepuguyuposamo cmpyxmypy npocpammmno2o kooa
enademn: Paspabomxa, usmenenue u coenacosanue apxumekmypvl HPOSPAMMHOZO
obecneueHusi ¢ CUCMEMHLIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus
IIpoexmuposanue npocpammHulx unmepghelcos
Bepugukayus  cmpykmypor  npoecpammuoco  kooa HMC  omuocumenbHO
apxumexmypol UC u mpebosanuii 3axazuuka k UC
Yempanenue obnapysrcennvix Hecoomeememaeuti
IK-4 Cnoco0eH MCHOJIB30BAaTh 3HAHUSL COBPEMEHHBIX MPOrPAMMHBIX CPEICTB,
TeHACHIUN Pa3BUTUA (YHKUMH M APXUTEKTYP NPOOJIEeMHO-OPHEHTHPOBAHHBIX
NMPOrpaMMHBIX CHCTEM M KOMILJIEKCOB B POdecCHOHAIBHOM 1eTeJTbHOCTH
HJI-1.1IK-4 IlIposooum knaccupuxkayuio u ocywiecmeniem 6vlOOp COBPEMEHHBIX

UHCIMPYMEHMAbHBIX CPEOCME pPA3padoOmKu RPUKIAOHO020 RPOZPAMMHOZO0
obecneuenus  GLINUCTUMENBHBIX  CPEOCME U CUcmemM  pasiudHozo
¢dyHKyuOHANLHOZ0 HA3HAYUEHUSA, C YYEmOM MEHOCHUUNl PA36umusn YyHKyuil
U apxumeKkmyp 6 COOMEEHmCMEYIUWUX RnPOOIEMHO-OPUEHMUPOBAHHBIX
cucmem u KOMni1eKcoe



3HAMmMys.

ymemy:

gnaoems:

HJT-2.TTK-4

3HATh:

BJIAJTETb:

Bosmoocnocmu  cogpemenHbix U NepCnekmusHvlX  cpedcme  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEeOCME
Cospemennvie cmpyKmypHble s3bIKU NPOPAMMUPOBAHUSL
IIposooums ananuz ucnonneHus mpebosanuil
Bvipabamvieams éapuanmol peanuzayuu mpeb6osanuil
Ilposooums oyenky u 060cHo8aHUe pEKOMEHOYEeMbIX peeHUl
Coop, obpabomka, ananruz u 00600WeHUEe NEPed0B8O2O OMeEYeCMBEHH020 U
MeACOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIouell 00IACU UCCAEe08AHULL
Breopenue pesynbmamos ucciedoanuii u pazpabomox 6 cOOmeemcmeuu ¢
VCMAHOBNIEHHbIMU NOTHOMOYUAMU
Peanuzyem npuemvl padomel ¢ COBPEMEHHLIMU UHCHPYMEHMATbHIMU
cpeocmeamu, NOOOEPHCUBAIOWUMU  CO30AHUE NPOZPAMMHBIX NPOOIEMHO-
OpUEHMUPOBAHHBIX NRPOOYKMOG
Bosmoorcnocmu  cogpemenHbix U NepCneKmuBHbIX
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
CospemeHnbie cmpyKmypHble A3bIKU NPOSPAMMUPOBAHUSL
Vempanenue obHapysiceHnblx Hecoomeemcmeuil
Buneopenue pesynsmamos ucciredosanuii u paspabomox 6 COOmMEemcmeuu ¢
VCMAHOBIEHHBIMU NOJTHOMOYUSAMU

cpedcme  pazpabomku

2. CTpyKTYypa M coepKaHue TUCHUITUHbI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

O6mas Tpya0EMKOCTh JUCIUILIMHBI COCTAaBIISIET 2 3a4. el. (7/24acoB), UX pacnpeesieHre
10 BUAaM paboOT MPEACTaBICHO B TaOIHIIE

CemecTpbl
Buj yueonoii pa6oTni Beero (yachl)
4acoB |
KonrakTHasi paboTa, B TOM 4YHcCJIe: 54,2 | 54,2
AyIuTOpHBIE 3aHATHS (BCEro): 50 50
3aHsATHS JEKIIMOHHOTO TUTIA 16 16
JIaGopaTopHble 3aHATHUS 34 34
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSATHSI)
HNnas koHTaKTHasA padora: 4,2 4,2
KonTposis camoctositensHol padotsl (KCP) 4 4
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM 4ucJje: 17,8 | 178
IIpopabomxka yuebnoeo (meopemuueckozo) 6 6
Mamepuana
Buinonnenue unousuoyanvHulx 3a0anuil 3 8
(nodcomoexa coobwjenull, npeseHmayuii)
[ToaroroBka K TEKyIIEeMy KOHTPOJIIO 3,8 3,8
KonTpoJisb:
[ToaroroBka K 3K3amMeHy
Jac. 72 72
B TOM 4HcJIe
O01mas Tpya10eMKOCTh KOHTAKTHAas 54,2 | 54,2
pabora
3a4. el 2 2




2.2 CTpyKTypa AMCUHMIIIMHBI

Pacnpenenenue BugoB yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.
Paznenbl (TeMbl) AUCIUIUIMHBI, U3y4aeMble B 7 cEeMeCTpe

KoaudecTBo yacoB
Bueayn
Ne HaumenoBanmue pasjienos (TeM) Beero AynuTopHasi padora “TO: Ha
padorta
Ja m3 JIP CPC
1 2 3 4 5 6 I
1. | BBenenue B MalimHHOE 00y4YeHHUE 10 2 6 2
2. | JIuHeiiHpIe MOJIENT PErpeccuu 10 2 6 2
3. | Jloructuueckas perpeccus 8 2 4 2
4. | Knaccuduxanus 10 2 6 2
5. | Knacrepuzanus 8 2 4 2
6. | JlepeBbs perienuit 9,8 2 4 3,8
7. | AHcaMOeBble METOIBI 12 4 4 4
HUTOI'O no pa3aenam aucHUNIHMHBI 67,8 16 34 17,8
KonTpons camoctostensHor padotsl (KCP) 4
[Ipomexyrounas arrectauus (MKP) 0,2
[ToaroToBka K TEKyIIEMY KOHTPOJIIO
O61asi TPY10eMKOCTh 10 THUCHHUIIJIMHE 12

Ipumeuanue: JI — nexyuu, [13 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopuvie 3anamus, CPC —

camocmosamenvbHas pa6oma cmydeHma

2.3 Conep:xanue pa3aesioB (TeM) THCIUNIUHBI
2.3.1 3auaTus JeKIMOHHOr0 THIIA

Ne HaumenoBanmue pasaena (TeMbl)

Copep:xanue pa3aesa (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

1 2

3

4

1. BBenenne B MammHHOE 00yUeHHE

Bgenenne B npenmMeTHyIo 06sacTs. [pumepsr
HCTIONB30BaHUS METOJOB MAIIMHHOTO
00y4eHUs ISl peLIeHus! IPUKIIAIHbIX 3a1ad.
3HAKOMCTBO CO CIIENUATN3UPOBAHHBIMU
O6ubIMoTEeKaMHU S3bIKa IPOrpaMMupoBanust Py
thon 715t HAYYHBIX PAcUETOB M aHAIN3A JaHHBIX.
NumPy, SciPy, pandas. 3HaKkOMCTBO ¢ pa3THIHBIMHI
METO/IaMH1 TIPe1oOpabOTKN TaHHBIX, OMHCATEIbHBIMU
CTaTHCTUKAMH U OCHOBHBIMHU CIIOCO0aMH
BH3YaJIM3aI[lH JaHHBIX, METOJAMH CHIDKCHHS
pa3mepHOCTH. MeTo TTIaBHBIX KOMITOHEHT.
BaxxHOCTH HOpMHUPOBKH JaHHEIX. [IpenobpaboTka
JaHHBIX. PaboTa ¢ mponyIieHHBIMI 3HAYCHUSIMH.

KT

2. | JluneiiHBIe MOJIENIN perpeccun

[TocranoBka 3agaun perpeccuu. JInHeMHbBIN
perpeccroHHbI aHamm3. OTOOP NPU3HAKOB,
KOJUIMHEAPHOCTb, BIIUSTENbHBIC HAOIIOICHNS,
aHanu3 ocTaTkoB. Hemapamerpuueckas perpeccus
(sinepHoe crinaxkuBanue). L1 u L2 perymsapuzanus.
MeTpuku KauecTBa.

3. | Jloructuueckas perpeccus

Paznenenue naHHBIX HAa 00ydYalOIIUE U TECTOBLIE.
Hopmuposka nanubsix. OnpeneneHue
nepeoOyueHHOCTH Moaenu. Kputepuu oneHkn
Ka4eCcTBa MOJIyYEHHBIX MOJICTICH.




®opma

Ne HaunmeHoBaHue pa3jesia (TeMbl) Copep:xanue pa3aesia (TeMbl) TeKyLIero
KOHTPOJISI
1 2 3 4
ITocraHoBKa 3a1aun Kinaccudukamnuu, 0030p KT

OCHOBHBIX METOJIOB €€ pelleHus. bunapHas u
MHOTOKJIaccOBasi Knaccupukanus. Jloructuaeckas
perpeccusi. MeTpuKy KadecTBa KIaccu(UKaum
(Tounocts/cnennuanocTh, ROC-KpHBas, mwionans
10T KpUBOH).

OO0ydJeHue Ha HEpa3MEUCHHBIX JaHHBIX. KT
Knacrepuzauus. Mepapxuueckas KilacTepu3anus.
5. | Kimacrepuzarmms Metox K-cpenanx, DBSCAN u np O630p MeTon0B
KJIaCTepHU3alliH, peali30BaHHBIX B ONOIMOTEKE
sklearn..

CrpykTypa JepeBbeB peleHuil. Buasl pazgenstomux K, T

6. JepeBbs pelieHui ¢ynkuuid. O0yueHus iepeBa peleHu. AIropuT™
Random Forest.

AHcam0J11 aJITOPUTMOB MAITMHHOTO 00y4YeHUSI. K, T

ArperupoBanue Mojeneit

. AHCaMOJH peniaromux aepeBbeB. Metos KT

CIIyJaiHoro yeca. ['palueHTHBIN OYCTHHT.

4. | Knaccugpukamms

7. AncaMOJiieBbIe METOIBI

8. AncaMOJiieBbIe METOIBI

IHpumeuanue: JIP — omuem/3awpuma nabopamopuoil pabomut, KII - vitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
He npexycmoTtpensr

IHpumeuanue: JIP — omuem/3auwpuma nabopamopuoil pabomut, KII - vinonnenue xypcosoeo npoexma, KP - kypcosot
pabomwl, PI'3 - pacuemno-epaghuuecrkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HaumenoBanmue pazaena (TeMbl) HaumenoBanmue J1aGopaTopHbIX padoT TeKylIero
KOHTPOJIsI
1 2 3 4
[TpuMeps! HCHOIB30BAaHAS METOI0B MAITMHHOTO 00y4eHHs P3
IUTS TIpaKTHYecKuX 3amad. Kparkuit 0030p cuHTaKcuca
1. BBenenne B MalmmHHOE 00y4eHHE
si3p1Ka Python. Betpoennble oneparyu n (yHKINH, THITE H
CTPYKTYPHI JIaHHBIX.
bubmmortexn NumPy u SciPy. Matpuisl. Paspexxennbie P3
Matpuusl. MHaekcupoBanue, cpe3bl. O0beIMHEeHe
MaccuBoB. bubnmoreka pandas. 3ampockl k Tabnumam:
2. BBenenne B MalmmHHOE 00y4eHHE
BBIOOpKA CTPOK/CTONIOLIOB MO 33JaHHBIM KPHTEPHUSIM.
Moaudukarms aneMeHToB Tabnuubl. JJobaBieHne
CTPOK/CTOJIOIOB.
I'pynnupoBka u arperupoBanue. O0beuHeHHEe Ta0IuI] P3
Q3JIMYHbIC BUIBI join). MHOrOMepHbIE TaHHbIE:
3. BBeneHue B MammHHOE O0y4EHIE (p 2Bl join) p A
mynbTHUHACKCH. Onepannu stack-unstack. [Toctpoerne
cBO/IHBIX Tabiuil (pivottables).
OmucarenbHble cratuctiki. O630p 6ubanoTexk matplotlib, P3
4, JInneitHbIe MOJETH perpeccuu seaborn, bokeh. bazoBble THITBI BU3yanH3aluu JaHHBIX.
3nakoMcTBO ¢ 6ubamoTekoii scikit-learn (sklearn).
o [TpenoOpaboTka aHHbBIX. METOI IIIaBHBIX KOMIIOHEHT. P
5. JInneliHBIE MOZIEIH pEerpeccuu penobp A A 3
PaboTa ¢ mponynieHHbIMH 3HAYCHUSIMU
. [NonmuuomMuanbHas perpeccust. CMeLeHUe U AUCTIEPCHS. P3
6. JIuHeiHbIe MOICTIHN perpeccun
I'peGHeBas perpeccus.
eneBast KITHS JIOTHCTHYECKO perpeccuu. P
7. Jloructuueckas perpeccus 1 bym ov perp 3
Perynsipu3anmst JOTHCTHYECKOH peTrpecCHH.




®opma
Ne HaunmeHoBaHue pa3nesia (TeMbl) HaunmeHnoBaHue j1a00paTOpHBIX padoT TeKyLIero
KOHTPOJIsI
1 2 3 4
Omnpenenenus 1eneBoil MeTpuky kadectsa. CpaBHEHHE P3
8. Jlornctuueckas perpeccus Pa3IMYHBIX METPHUK KadecTBa Mojeneil. Pabora ¢
HecOaTaHCHPOBAaHHBIMH Ha0OpaMu
9 Knaccndmxanus Peanuszanus PETPECCHOHHBIX 1 KIacCH()UKAHOHHBIX P3
Mozeneii ¢ momorpio sklearn.
10. | Knaccudmraums Pabora ¢ cuHTeTHUSCKUMH TaHHBIMH. Peanmsarus metona P3
TpaJIMeHTHOTO CIyCKa.
11. Knaccupuxanus Peamuzamus Mou?neﬁ Ha ocHOBE MeToa K-OmmKaimmx P3
coceliell MeTo/1a OLIOPHBIX BEKTOPOB
[IpaBuia u aHanu3 KauecTBa (TOYHOCTH, HOJTHOTA). AHANN3 P3
12. | HdepeBbs pelueHuii ¢ nomo1sio ROC kpuBoii. AITOpUTM HOCTPOCHUS
JIEPEBbEB PEILCHUI.
13. | Jlepesbs pemenii . Kpurepnit nadopManmoHHOTO BRIMTPHIIA U KPUTEPHI P3
Jxunu. Jleca pemaronmx 1epeBbeB.
14, | Knacrepusamus ANTOPUTMBI KJIaCTEpU3alUH ¢ GUKCHPOBAHHBIM P3
KOJIMYECTBOM KJIACTEPOB.
15. KiIacTepusamys . AJITOPUTMBI KJTAaCTEPU3AIMHU 11O TNIOTHOCTH. P3
Hepapxudeckast KITacTepU3aLHsL.
Peanmzarust MoJesniell ¢ IIOMOIIBI0 METO/a IPaJHEHTHOTO P3
16. | Ancam0neBble METOIBI OycTHHTa, MeTo/Ia ClIyJaifHoro jeca. bienauar u
CTEKKHHT.
Peanuszanus Mozenel ¢ moMoIIbI0 METOAA TPAAUEHTHOIO P3
17. | AHcamOneBbie METOIBI OycTuHra, MeTo/ia ciy4aifHoro jieca. MeToasl oToopa
npu3HakoB. ONTHMH3AINMS THIIEPIAPAMETPOB

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuou pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuuecxozo 3adanus, P - manucauue peghepama, 3 - scce, K - komroxeuym, T —
mecmuposanue, P3 — pewenue 3aoau.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

He npenycMmoTtpenst

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 OOecneYeHUs I CAMOCTOSTeIbHOH pPadoThl
o0yyarommxcs M0 JMCHHUIIHHE (MOYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHH S JUCIUTUIUHBI
Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 |U3yuenue Metoaudeckue ykasaHUs IO OpraHU3aliy CaMOCTOSITEIBHOU
TEOPETUYECKOTO paboThI CTYyJICHTOB, YTBEPKICHHBIE kadenpoit
Marepuaia MH(pOPMAMOHHBIX TeXHOJI0rui, mpotokos Nel ot 30.08.2019
2 Pemenue 3agau Mertonuueckrue yKazaHusi MO OpPraHU3aldH CaMOCTOSITEIbHOM
paboThI CTYJEHTOB, YTBEPXKICHHbIE kadenpoit
nH(OpPMaLMOHHBIX TexHoJorui, mporokos Nel ot 30.08.2019

VY4eOHO-MeToInYeCKre MaTepualibl JUIsl CaMOCTOSITENIbHONW pPaboThl OOYyYarolIMXcs U3
YKClia MHBAJIKU/IOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasnsiorcs
B popMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

Jljig U1 ¢ HapyILIEeHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUDTOM,
— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayauodaiina,

— B reyatHo (opme Ha s3bike bpaits.




JUJist TUTT ¢ HApYIIEHHUSIMH CITyXa!

— B Ie4aTHoi (opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapaTra:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBuu ¢ tpeboanusmu OI'OC B mporpaMma JUCHHUILTUHBI MPEIyCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYILMX 00pa30BaTelIbHbIE TEXHOJOTHH: UYTEHHE
JEKIMA € HUCIOIb30BAHUEM MYJIBTUMEIUNHBIX TEXHOJOIMH; METOJ MallblX TIpymn, pa3dop
NPAaKTUYECKUX 3a/1a4 U KEeHCOoB.
ITpu 00yueHMH UCTIONB3YIOTCS CIEAYIOIIUE 00pa30BaTEIbHbIE TEXHOJIOIHHU:

— TexHomorus KOMMYHHMKAaTHBHOTO OOy4eHHMs — HampaBieHa Ha (OpPMHUPOBaHHE
KOMMYHHKaTHUBHON KOMIIETEHTHOCTHU CTYJEHTOB, KOTOpas sBJsieTcs 0a30BOM, HEOOXOIUMOM ISt
aJanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOU KOMMYHHUKAIMH.

— Texunonorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OO0YYEHHsT — NpPEAIoiaraet
OCYILECTBJICHHE IO3HABATEILHOW JEATENHOCTH CTYACHTOB C Y4Y&TOM HX HHAWBUIYaJIbHBIX
CIOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSAS UX PEaTU30BbIBATE CBOM TBOPYECKUI
noreHiuan. Co3gaHue M UCHOJIb30BAHUE TUArHOCTUYECKUX TECTOB SBISETCS HEOThEMIIEMOU
YaCTbIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MoOAyiabHOrO OOy4YeHHS — MpeAyCMaTpUBAET JEJEHUE COAECpKAHUS
JTUCIUILIMHBI HA JIOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOAYIH ), THTETPUPOBaHHBIE B OOIINIA KypC.
— HWudopmannonno-kommyHnukanmonnsle TexHojorun (MKT) - pacmwmpsoor pamku

00pa30BaTEILHOrO IPOIIECCa, MOBBINAS €r0 NPAaKTUYECKYK HAIPAaBIEHHOCTb, CIOCOOCTBYIOT
UHTEHCU(UKAIIMM CaMOCTOATENIIbHOM pabOThl y4yallMXCsl M TOBBILIEHHIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BoienstoTcs 2 Buaa TeXHOJIOTHIL:

— TexHOJOrUs MCHOIB30BaHUS KOMIBIOTEPHBIX IPOrpaMM — TO3BOJSAET 3PPEKTUBHO
JIOTIOJTHUTB Mpo1iecc 00yUeHHUs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOTMM — MPEAOCTaBIAIOT IIMPOKUE BO3MOXKHOCTH JUI  IIOMCKA

uH(popMalny, pa3pabOTKU HayYHBIX IPOEKTOB, BEIEHUS HAyYHBIX HCCIEA0BAHUH.

— TexHonorus MHAUBUAYAIU3AUM OOY4YEHHS — IIOMOTaeT pPeaJu30BbIBATh JMYHOCTHO-
OPUEHTUPOBAaHHBIM MOAXOJA, YYWUTHIBAs HWHIUBUAYAJIbHbIE OCOOEHHOCTH U MOTPEOHOCTH
yUaIuxcsl.

— IlpoexkTHast TexHOJIOrMS — OpPHUEHTUPOBAHA HAa MOJCIUPOBAHUE COLMAIBHOIO
B3aMMOJICHCTBUS ydYalllUXCsl C IEJIbI0 pelIeHUs 3a/lad, KOTOpas OIpelenseTcss B paMKax
npodecCHOHATBHON MOATOTOBKH, BBIAEIS Ty WIM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonorust oOy4yeHUs B COTPYIHUYECTBE — pealu3yeT HJICI0 B3aUMHOTO OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBUAYAJIbHYIO, TaK M KOJUJIEKTHBHYIO OTBETCTBEHHOCTh 3a pEIlEHUE
y4eOHBIX 3ajay.

— MHrpoBas TexHOJIOrUs — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUsS psiia BO3MOKHBIX
Croco00B peeHus: nMpolieM, aKTUBU3UPYsI MBIIIJICHHE CTYJEHTOB M PacKphIBasl JTUUHOCTHBIN
MOTEHLHAJT Ka)KJI0T0 YJaIlerocs.

— TexHonorust pa3BUTHS KPUTHUYECKOTO MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCS K HHGPOpMAaIlUU, YMEHHIO
0TOMpaTh HH(OPMALIHIO [T PELICHNS TOCTABICHHON 3a1auu.

KommiekcHoe wHcronb30BaHHE B y4E€OHOM IMPOLIECCE BCEX BBIIIEHA3BaHHBIX TEXHOJIOTUN
CTUMYJHMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 AKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbBIE



MPOIIECCHI, CIIOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETCHIIMH, KOTOPHIMH JOJKEH 00J1a1aTh
OyInyluil ClielnamucT.
OcHoBHbIE BUIbl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAIOT B Ce0sl:

— paboTta B MaJIbIX rpyImnax (KOMaH/e) - COBMECTHas JeSTEIIbHOCTh CTYJIEHTOB B IPYIIIE M0
PYKOBOJICTBOM JIWJIEpa, HAaIlpaBJICHHAs Ha peleHne oOuiei 3ajaun myTéM TBOPUECKOTO CIIOKEHUs
pe3yJlbTaTOB WHAMBUAYAIbHOH pabOThl YICHOB KOMAHIBI C JCIIEHHEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH;

— TMPOEKTHAasl TEXHOJIOTUS - UHAWBUyabHAS WM KOJUIEKTUBHAS JIE€ATEIBHOCTh 110 0TOODY,
pacmpeieNieHHIo U CHCTeMaTU3allii MaTepraia Mo ONpPEeICHHON TeMe, B pe3yJibTaTe KOTOPOi
COCTaBJISIETCS POCKT;

— aHaJM3 KOHKPETHBIX CUTYyallUd - aHaJU3 peajbHBIX MPOOJIEMHBIX CUTYallui, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH TPO(ECCHOHATBHONW NEATEIHHOCTH, M TIOUCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUECKOTO MBIILICHUS — 00pa3oBaTebHasl e TEIbHOCTD, HAlIPaBJIEHHAs Ha
pPa3BHUTHE Y CTYACHTOB pa3yMHOTr0, pe(hJIeKCHBHOTO MBITIICHUS, CIIOCOOHOTO BBIIBUHYTHh HOBBIC
UJeH U YBUJIETh HOBBbIE BOZMOXKHOCTH.

[Tomxom pa3dopa KOHKPETHBIX 3a7a4 W CUTyallUd IIHMPOKO HCIIOJIB3YeTCs Kak
npenojaBaTenieM, Tak W CTYJCHTaMH BO BpeMs JIEKIUH, JTaOOpaTOpPHBIX 3aHATUNA W aHAU3a
pe3yJabTAaTOB CaMOCTOSITEIBHOM paboThl. DTO OOYCIOBIEHO TEM, YTO MPHU HCCICIOBAHUU M
pEIIeHNH KaXK10i KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3zbopa M OIEHKH 1eJI0M COBOKYITHOCTH KOHKPETHBIX CHTYAIIHA.

KOJINYeCTBO
Hcnosb3yemble HHTEpAKTUBHBIE 00pa30BaTe/ibHbIE
Cemectp | Bug 3anaTus HHTEPAKTHUBHBIX
TeXHOJIOTHHU
4acoB
[IpakTrueckue 3aHATHSA B pexumMax
JIP B3aMMOJICHCTBUS «IIPENOJaBaTellb — CTYIEHT» U
«CTYHEHT — CTYIEHT)»
Hroro

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

Temsbl, 3a1aHust U BOMPOCHI JUISI CAMOCTOSITENIbHOW pabOThl MpHU3BaHbl CHOPMUPOBATH
HaBbIKM TIOMCKAa HH(OpMAallMK, YMEHHUS CaMOCTOSITENIbHO PacHIMpsATh U YIIyOJsTh 3HaHUS,
MOJIy4YEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHUI.

[Togxon pazdopa KOHKPETHBIX CUTYaIIUN IMUPOKO UCTIONB3YETCS KaK IPero/iaBaTesieM, TaKk
U CTyJIEHTaMU IpU NPOBEICHUH aHAJIN3a PE3yJIbTATOB CAMOCTOSTEIbHON PaOOTHI.

I[J'If[ JiL ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMH 3J0POBbA MNPEAYCMOTPEHA OpraHu3anud
KOHCYJIBTAIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIIHiA C HCITOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.



4, OIIeHO‘IHbIe H METOAUIECCKUE MaTEPHUAJIbI
4.1 OueHouyHble cpeAcTBa UIA TeKyUIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTecTAllUN

OneHouHBIE CpelCcTBa MNpPEJHA3HAYCHBl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKECHUI O00YyYalOMMXCsS, OCBOMBIIMX IPOrpaMMy Y4eOHOW JUCHUIUIMHBI «HA3BaHHE
JVICLIATUTMHBDY.

OueHOYHBIE CpeACTBa BKIIOYAET KOHTPOJBHBIE MaTepHaNbl Ul MPOBEICHHUS TeKYLIero
KOHTPOJIsE B (opMe TECTOBBIX 3a/JaHUil, Pa3HOYPOBHEBBIX 3a/JaHU, W IMPOMEKYTOUHOI
aTTecTaluu B GOpMe BOIPOCOB U 33/IaHUH K K3aMEHY.

OneHouHble cpencTBa Ui HMHBAJIUIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU

37I0POBBSI BEIOMPAIOTCS C YUETOM UX WHIUBHYaTbHBIX CHXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTABIISCTCS JOTIOJIHUTEIBHOE BPEMsI [UIsl TIOATOTOBKM OTBETA HA DK3aMEH€;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHsSI MHBAIUIOB H JIUIL C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 370POBBSI IIPEAYCMATPHBACTCSI UCTIONB30BAHNE TEXHHUECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
M HHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyNbTAaTOB OOYYCHHS 10 JUCHUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHUBaHUS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIHIl C OTPAaHMYCHHBIMHU
BO3MOXXHOCTSIMH 3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPEIOCTaBICHUE
uHpopManuu B (GopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHUSIM HX 3/I0POBbS U BOCIIPHSITHS
uH(popMauu:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB AJIsl TeKylIeil i MPOMe:KYTOYHOM aTTecTallun

HanmenoBaHnue
KouTponupyembie .
Ne Ko xoHTposmpyemoii OLIEHOYHOT'O CPEJICTBA
pa3zmensl (TeMBI)
n/m - KOMIETEHITNH (MJTH €€ 9acTH) N IIpomexyTounast
JICHUIITHHBI Texy1uii KOHTPOJIb
aTTecTalys
HUJI-1.11K-3
HT-2.TTK-3 Tunoswie mecmogoie
1 Brenenue B - ]' TIK-4 3a0anus 1-5 Teopemuueckuti
MaIIMHHOE 00yJYeHne Wi 2’ K4 sonpoc 1-4
HJI-1.11K-3 Tunoswie mecmogovie
5 HJT-2.TTK-3 3a0anus 6-8 )
2 Jluneiinbie Mosenn JI-1.TIK-4 Teopemuueckuti
perpeccun A-1.1IK- Tunosvle sonpoc 5-7
NA-2.1K-4 KOHMPOIbHbIE
3adanus 1-2




Tecmogvle 6onpocwi
Hl-1.11K-3 0-11
Jloructuueckas H[-2.1IK-3 Teopemuueckuti
3 perpeccus HJI-1.1IK-4 Tunogoie sonpoc 8
NA-2.J1IK-4 KOHMPOJIbHblE
3a0anus 3
Tunosvie mecmoegoie
HJI-1.1IK-3 3a0anus 12-14
A2 1IK-3 Teopemuueckuil
4 Knaccudukarms HJJ-1.1IK-4 Tunosuvle sonpoc 9-13
Na-2.I1K-4 KOHMPOIbHbIE
3a0anus 4-6
Tunosvie mecmoegoie
HJi-1.11K-3 3a0awnus 15
HJJ-2.1IK-3 Teopemuueckuii
5 JepeBbs pemieHuit Hﬂ-]']][(’-4 Tunogvie sonpoc 15-17
NJI-2.IIK-4 KOHMPOJIbHblE
3a0anus 7
Tunosvie mecmoegoie
Hji-1.11K-3 saoanus 16 -18
A2 1IK-3 Teopemuueckui
6 Knacrepuzauus HJ[- 1.TIK-4 Tunossie sonpoc 14
Na-2.I1K-4 KOHMPOIbHbIE
3adanus 8-9
Tunosvie mecmoegoie
HJi-1.1IK-3 saoanus 19-21
HJ[-2.T1K-3
AHcamOIieBbIe Teopemuueckuii
! METO/IbI HJI-1.1IK-4 Tunoguie sonpoc 18-20
NJ1-2.TIK-4 KOHMPOJIbHblE
saoanus 10

HOK333Te.]'ll/l, KPUTECPHUH M IIKAJIA OHEHKHA C(l)OpMI/[pOBaHHI)IX KOMIIeTeH Uil

CoorBercTBe MOPOrOBOMY VPOBHI0 O0CBOECHHSA KOMIIETEHIINH IJIaHUPYEMbIM
pe3yiabpTaTaM o6yqu1/1${ U KPUTCPUSIM UX OLICHUBAHUS (oueHKa: YAOBJIETBOPUTEJILHO /3aqTeH0):

IK-3

3HAMb.

Cnoco0eH NpPUMEHATH COBPEeMEHHbIe HH(OPMALMOHHBbIC TEXHOJIOIMH IIPH
NPOEKTHPOBAHUM, peaIn3allii, OLeHKe KadecTBa M aHAIu3a 3(PPeKTHBHOCTH
MAaTeMaTH4YeCKHX Mojeseill H(MIM) MPOrpaMMHOI0 o0ecrmed4eHHs JJIsi pelIeHHs
3aa4 B Pa3JIMYHBIX NPeAMeTHBIX 00J1acTAX

HJI-1.11K-3

Hcnonvzyem coepemenHbie pewieHus U MexHoa02uu nPoeKmupo6anus npu
paspadomke npozpammnozo odecneyenus
Bosmoorcnocmu  cogpemenHvlx U nepcnekmusHulx  cpedcme  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeoCcma
Memooonozuu  paspabomku npocpamMmHo20 obecneyeHus U  MexHON0SUU
NpOCPaAMMUPOBAHUS
Ipunyuner nocmpoenus apxumexmypbl NPOSPAMMHO20 O0becnedenus U Guobl
apxumexmypul NPOCPAMMHO20 0becnedetus.
Memoovl u cpedcmea npoekmupoB8anust NPOSPAMMHbLIX UHMepghelcos
AH3viku npocpammuposanus u pabomsl ¢ 6azamu OAHHLIX, 8 MOM YUCTe A3bIK
npoepammuposarnus Python
Huempymenmor u memoowt npoexkmupoganus u ousatina UC



ymemy:

gnaoemsy:

HJT-2.1TK-3

3HAmys.

ymemn:

81a0emn:

Coepemennvie 00beKMHO-OPUECHMUPOBAHHbLE AZbIKU NPOCPAMMUPOBAHUS, 8 MOM
yucine A3vlk npoepammuposarnus Python
Coepemennvie cmpyKkmypHvie SA3bIKU NPOSPAMMUPOBAHUS, 8 MOM YUCLE SA3bIK
npoepammuposarnus Python
Memoowvl ananuza u 00006WeHUsE OMEUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmayioueli 001acmu Uccied08anull
Buipabamvieame sapuanmul peanuzayuu mpebosanuii
Koouposamv mna azvikax npocpammuposanusi 6 mom uYucie Ha A3bIKe
npoepammuposanus Python
Bepuguyuposame cmpykmypy npoepammnozo kooa
Paspabomxa, usmenenue u coenacosanue apxumeKmypvl NpOSPAMMHOZ0
obecneyeHuss ¢ CUCMEMHbIM AHATUMUKOM U aPXUMEKMOPOM HPOSPAMMHO20
obecneuenus
IIpoexmuposanue npocpammHuix unmepgheucos
Paszpabomxa cmpykmypol npoepammrnoco kooa UC
Bepugpuxayuss  cmpykmypol  npocpammnozo  koda HC  omuocumenvHo
apxumexmypol UC u mpebosanuii saxazyuxa k UC
Yempanenue obnapysicennvix necoomeemcmeuii

Hcnonvzyem coeépemeHnHble A3bIKU U CUCHIEMbl  RNPOZPAMMUDPOBAHUA,

MexXHO102UU RPOEKMUPOBCAHUS RPOZPAMMHO20 00ecneyeHus
Bosmooicnocmu  cospemennvix U nepcnekmusHuvlx  cpedcme  paspabomxu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPe0Cm8
Memodonozuu  pazpabomxu  npocpaMMHO20 obecnedenus U  MexXHOI02UU
nPOSPAMMUPOBAHUS
Ipunyuner nocmpoenus apxumexmypvl NpOSPAMMHO20 obecneyeHus U 6uUdbl
apxumeKmypbul npo2PAMMHO20 0becnedeHus
Memo0sl u cpedcmea npoexmuposanusi NPOSPAMMHBIX UHmMepgheticos
A3viku npocpammuposanus u padomsl ¢ 6azamu OAHHBIX, 8 MOM YUCTe A3bIK
npoepammuposanus Python
Hnuempymenmor u memoowt npoekmuposanus u ousaiina UC
Coepemennvie 00beKMHO-OPUESHMUPOBAHHbBLE AZLIKU NPOSPAMMUPOBAHUS, 8 MOM
yucine s3vlk npoepammuposanus Python
Coepemennvie cmpyKkmypHvie s3bIKU NPOSPAMMUPOBAHUS, 8 MOM YUCLE SA3bIK
npoepammuposarnus Python
Memoowl ananuza u 0600wWeHUs 0Ome4ecmseeHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayioujeli 0o61acmu uccie008anuti
Buipabamvisame sapuanmul peanuzayuu mpebdosanuii
Koouposamv mna saseikax npocpammuposanusi, 6 mom yucie Ha SA3bIKE
npoepammuposanus Python
Bepuguyuposamo cmpyxmypy npoepammmnoco kooa
Paspabomxa, usmenenue u coznacoeamnue apxXumexkmypvl NpOSPAMMHO20
obecneuenusi ¢ CUCMEMHLIM AHATUMUKOM U apPXUMEKmMOpPOM NpOSPAMMHO20
obecneyenus
IIpoexmupoeanue npoecpammHulx unmepgeticos
Bepugpuxayuss  cmpykmypol  npocpammnoco  kooa HMC  omuocumenvHo
apxumexmypwol UC u mpebosanuti 3axazuuxa k UC
Yempanenue obuapysicennvix Hecoomeemcmeuii

IK-4 Cnoco0eH HMCHo/b30BaTh 3HAHHUSA COBPEMEHHBIX IPOrPaAaMMHBIX CPeICTB,
TeHJCHUMH Pa3BUTHA (PYHKIHI H apXUTEKTYp Npo0JeMHO-OPHEHTHPOBAHHBIX
NPOrPaAMMHBIX CHCTEM M KOMILIEKCOB B NPOo¢ecCHOHAIBbHOI 1eiTeJIbHOCTH

HJT-1.1TK-4

Ilposooum knaccugpuxkayuro u ocywecmeniaem 6vl00p COBPEMEHHBIX
UHCMPYMEHMAIbHBIX CPEOCME paA3padoOmKu NPUKIAOHO20 RPOZPAMMHO2O



3HAMmMys.

ymemy:

glaoems:

HJT-2.1TK-4

3HATb:

BJIAJJETb:

obecneyenus  GLIMUCAUMENbHBIX CPEOCME U CUCHEM  PA3IUYHO20
@DYHKUUOHAIbHO20 HA3HAYEHUA, C YUENOM MEHOCHYUT PA36UMUA QYHKYUIL
U apxumexkmyp 6 COOMEEemCmEYIUWUX NPOOIEMHO-OPUECHMUPOBAHHBIX
cucmem u KOMRJIEKco8
Bosmoorcnocmu  cogpemenHbix U NepCnekmusHulX  cpedcme  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
CospemeHnbie CmMpYKmMypHvle A3bIKU NPOSPAMMUPOBAHUS, 8 MOM YUCLEe SA3bIK
npoepammuposanus Python
IIposooums ananusz ucnonnenuss mpebosanuil
Buipabamuvieams éapuanmul peanruzayuu mpe6osanuii
IIposodums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX pPeuleHUll
Coop, obpabomka, ananuz u 0600weHUe NEPeO08020 OMeUeCmEeHHO20 U
MeNCOYHAPOOHO20 ONBIMA 8 COOMBEMCMEYIouiell 001acmu Uccie008anull
Buneopenue pezynomamog ucciedoéanuii u pazpabomox 6 cOOmeemcmeuu ¢
VCMAHOBIEHHBIMU NOJHOMOYUAMU
Peanuszyem npuemvl pabomel ¢ COBPEMEHHLIMU UHCHPYMEHMATLHBIMU
cpeocmeamu, NOOOEPHCUBCAIOUWUMU  CO30AHUE NPOCPAMMHBIX NPOOIEMHO-
OpUEHMUPOBAHHBIX NPOOYKMOG
Bosmoocnocmu  coepemennvix U NEPCNEKMUBHbIX — CPeOCms  paspadbomiu
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Coepemenuvie cmpyKmypHvle A3bIKU NPOSPAMMUPOBAHUS, 8 MOM YUCIe A3bIK
npoepammuposanus Python
Yempanenue obnapysicentvix Hecoomeemcemautl
Bueopenue pezynomamos uccinedosanuii u paspabomox 6 COOmMEEMCmeUU ¢
VCMAHOBNIEHHBIMU NOJIHOMOYUSMU

CootBercTBrie 0230BOMY _YPOBHIO  OCBOCHHUS KOMIIETEHIMI  IUTAHUPYEMBIM
pe3ynabTaTaM o0ydeHHs U KPUTEPHSIM HX OLICHUBAHUS (OLICHKA: XOPOILO /3a4TEHO0):

MK-3 Cnoco0eH nNpMMeHSAATbL COBpeMeHHble HH(OPMALMOHHbIE TEXHOJIOTMH MIPH
NPOCKTHPOBAHUH, PEAIM3ALMH, OLCHKE Ka4decTBa M aHAIU3a d(P(eKTHBHOCTH
MaTeMaTH4YeCKUX Mojeseil M(MIM) NMPOrpPaMMHOro odecnedeHHusl Ui pelieHHus
3a/1a4 B Pa3JIMYHbIX NPeJIMETHBIX 00J1aCTAX

HJI-1.1TK-3

3HAMmMb.

ymemy:

Hcnonvzyem coepemeHnHble peuieHUss U MEXHOI02UN NPOEKMUPOBAHUS NPU

paspadomke npozpammnozo obecneuenus
Bosmooichocmu  cospemenHblx U NePCneKmMusHulX  Cpedcmeé  paspabomxu
NPOCPAMMHBIX RPOOYKMOS, MEXHUYECKUX CPEOCME
Memooonoeuu  pazpabomku  npocpamMmMHo20 0OecnedweHusi U  MexHOI0cUU
nPOSPAMMUPOBAHUSL
Hosetiwue npunyunst nocmpoenusi apxumexkmypobl NPOSPAMMHO20 0Oecnedenus: u
BUObL APXUMEKMYPbL NPOCPAMMHO20 0OECNeYeHUs.
Memoost u cpedcmea npoexmuposanusi NPOSPAMMHBIX UHMepPhelicos
A3viku npoepammuposanus u pabomel ¢ 06azamu OAHHLIX, 8 MOM YUCTe S3bIK
npocpammuposanus Python
Hnempymenmot u memoowt npoekmuposarus u ousaina UC
Coepemenmvie 00beKMHO-OPUESHMUPOBAHHBLE SI3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yucne s36lk npoepammuposanus Python
Coepemenivie cmpyKkmypHble S3bIKU NPOCPAMMUPOSAHUS, 8 MOM YUCTE S3bIK
npoepammuposanus Python
Memoowvl ananuza u 00006WeHUsE OMEUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmayoujeli 0061acmu Uccie008anHUll
Buvipabameieams  6apuanmel peanuzayuu mpebOOSaHull. 8 COOMEEMCMEUU ¢
Hosetiwumu menoeHyusmu 6 1T



Koouposamv na A3vikax npocpammuposanusi 6 mMoM yucie Ha A3bIKe
npoepammuposarnus Python
Bepuguyuposamv cmpyxmypy npoepammuoco kooa

énademsn: Paspabomxa, uszmenenue u coenracoeanue apxXumexkmypvl NpPOSPAMMHOSO
obecnedeHusi ¢ CUCMEMHbIM AHATUMUKOM U apPXUMEKmMOpOM NpOSPAMMHO20
obecneyenus
IIpoexmuposeanue npoepammHulx unmepgeticos
Paspabomxa cmpykmypel npoepammnozo kooa UC
Bepugurayus  cmpykmypor  npocpammmnoco  kooa HC  omuocumenvHo
apxumexkmypul UC u mpebosanuti saxaszuuxa k UC
Yempanenue obnapysicennvix necoomeemcmasuii
HJI-2.1IK-3 Hcnonvzyem coeépemennvie A3bIKW U CUCHEMbL NPOZPAMMUPOBAHUS,
MexHO102UU RPOEKMUPOCAHUS RPOCPAMMHO20 00ecneyeHus
3Hamy: Bosmoorcnocmu  cogpemenHbIX U NepCneKmusHulX  cpedcme  pazpabomku
NPOCPAMMHBIX NPOOYKIOS, MEXHUUECKUX CPedCcma
Memooonozuu  pazpabomku  npocpamMmHo20  obecnedeHus: U  MexXHOI02UU
NPOCPAMMUPOBAHUSL 8 COOMBEMCMBUU C Hogelluumu meHoenyusmu 6 |T
Coepemennvie  NpuHYUNLL ~ NOCMPOCHUS — APXUMEKMYPbl  NPOSPAMMHO20
obecneuenus u 8UObl APXUMEKMYPbl NPOSPAMMHO20 00ecneyeHus
Memoovl u cpedcmea npoeKmuposanus NPOSPAMMHBIX UHmMepelicos, 8 mom
yucne a3vik npocpammuposanus Python
A3viku npocpammuposanus u pabomsl ¢ 6azamu OAHHBIX, 8 MOM YUCTEe SA3bIK
npoepammuposanus Python
Hnuempymenmeor u memoowl npoekmuposanus u ousaiina UC
Coepemennvie 00beKMHO-OPUECHMUPOBAHHbLE A3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yucine a3vlk npoepammuposanus Python
Coepemennvie cmpyKmypHble A3bIKU NPOSPAMMUPOBAHUA, 8 MOM YUCLE SA3bIK
npoepammuposanus Python
Hosetiwue memoowt ananusa u 00006weHUs omeyecmeenHo20 U MeNCOYHAPOOHO20
onvlma 6 coomeemcmsyroujeri 001acmu Uccie008aHull
ymemy: Buipabamvisame sapuanmul peanuzayuu mpebdosanuii
Koouposamv mna saseikax npocpammuposanus, 6 moM uUCle HA A3bIKe
npoepammuposanus Python
Bepuguyuposamo cmpyxmypy npocpammmnoco kooa
enademn: Paspabomxa, usmenenue u coenacosanue apxumeKmypvl nNpOSPAMMHO20
obecneuenusi ¢ CUCMEMHLIM AHATUMUKOM U aPXUMEKMOPOM NpOSPAMMHO20
obecneuenus
IIpoexmuposeanue npoecpammHulx unmepgeticos
Bepugurxayus  cmpykmypwsr  npocpammmnoco  kooa HMC  omHocumenvHo
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC
Yempanenue obuapysicennvix Hecoomeemcmeuii
IK-4 Cnoco0eH HMCHo/b30BaTh 3HAHHUSA COBPEMEHHBIX IPOrPaMMHBIX CpPeICTB,
TeHJeHUUU Pa3BUTHA (PYHKIHI U apPXUTEKTYP NMP0OJEeMHO-OPHEHTHPOBAHHBIX
MPOrPaMMHBIX CHCTEM H KOMILJIEKCOB B MPOgeCCHOHATBbHOI 1eATeJbHOCTH
HJI-1.1IK-4 IlIposooum knaccupuxayurw u ocywecmeniem 6vlO0Op COBPEMEHHBIX
UHCMPYMEHMAIbHBIX CPEOCME pPA3pAdOmMKU NPUKIAOHO20 NPOZPAMMHO2O
obecneuenus  GbINUCIUMENIBHBIX  CPEOCME U cUcmem  pasiuyHo2o
dynKyuonanvHo2o HaznHauenus, ¢ yuemom meHOeHyuil pazeumus QyHKyui
U apxumexkmyp € COOMEEemCmEyIuWUx npodIeMHO-0PUEHIMUPOBAHHBIX
cucmem u KOMRAeKCco8
3Hamy: Bosmoorcnocmu  cogpemenHblx U nepcnekmusHulx  cpedcme  pazpabomku

NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeoCma



yMmemy:

gnaoems:

HJT-2.TTK-4

3HATh:

BJIAJJETb:

CospemeHnbie CmMpYKmMypHvle A3bIKU NPOSPAMMUPOBAHUS, 8 MOM YUCTE A3bIK
npoepammuposarnus Python
IIposooumsv ananuz ucnoiueHus mpebo8aHuili 8 COOMBEEMCMBUL C HOBEUUUUMU
menoenyusimu 6 IT
Buvipabamuvieams éapuanmul pearuzayuu mpebosanuii
IIpo6ooums oyeHKy u 060CHOBaHUE PEKOMEHOYEMbIX pelleHUll
Coop, obpabomka, ananuz u 0000WeHUe NEePedoB8ocO OMeYeCmEEeHHO20 U
MeANCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIouiell 001ACmU UCCIe008AHULL
Brneopenue pezynomamos ucciedoganuii u pazpabomox 6 COOmeemcmeuu ¢
VCMAHOBNIEHHBIMU NOJTHOMOYUAMU
Peanuszyem npuemvl padbomel ¢ COBPEMEHHLIMU UHCHPYMEHMATbHBIMU
cpeocmeamu, NOOOEPHCUBAIOUUMU  CO30AHUE HNPOCPAMMHBIX HPOOIEMHO-
OpUEHMUPOBAHHBIX RPOOYKM 06
Bosmooxcnocmu  cogpemenHbiX U NEpCNeKmMuHblX — Cpeocms  paspadomxu
NPOSPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Cospemennvie cmpyKmypHvle S3bIKU NPOSPAMMUPOBAHUS, 6 MOM YUCLEe S3bIK
npoepammuposanus Python
Yempanenue obnapysrcennvix necoomeememauii
Breopenue pesynbmamos ucciedoganuii u paspabomox 6 COOMEEmCcmeun ¢
VCMAHOBNIEHHBIMU NOTHOMOYUAMU U HOGetluuMy meroeHyuamu 6 |T

CoO0TBETCTBHE IPOJABUHYTOMY VPOBHI) OCBOCHHUA KOMHGTGHHI/Iﬁ IIaHUPYCMBIM
pe3yabTataM 00yUYEeHHUs U KPUTEPUSAM MX OlCHUBAHUS (OICHKA: OTJIMYHO /3aYTEeHO):

IK-3 Cnoco0eH NpPUMEHATH COBPEeMEeHHbIe HMH(OPMALMOHHbIC TEXHOJOIMH IPH
NPOEKTHPOBAHUHU, PeAIU3alUN, OLlEHKEe KadecTBa M aHaJu3a 3(PPeKTUBHOCTH
MaTeMaTH4YecKuX Mojesieil M(WIid) MPOrpaMMHOro odecrevyeHusi sl pemeHust
3aj71a4 B Pa3JIMYHbIX MPeAMETHBIX 00J1aCTAX

HJI-1.1TK-3

3HAaAmys.

ymemy:

Hcnonvzyem cospemennbvle peuwteHUs U MEXHON02UU NPOCKMUPOSAHUA NPU

paspadomke npozpamMmMHOZ0 0becneueHus
Bosmoorcnocmu  cogpemenHbix U NepCnekmusHulX  cpedcmeé  pazpabomku
NPOSPAMMHBIX NPOOYKMOS, MEXHUUECKUX CPedCmE
Memooonoeuu  paspabomku  npocpammHo20  0becneyeHuss U MEexXHOI0SUU
NPOSPAMMUPOBAHUSL HA 8bLCOKOM NPODeCcCUOHATbHOM YPOBHE
Hosetlwue npunyunsl nocmpoenusi apxumekmypol NPOSPaAMMHO20 0becneyenus u
8UObL APXUMEKMYPbL NPOSPAMMHO20 00ecnevensl
Memoovl u cpedcmea npoekmupoB8anust NPOSPAMMHbBIX UHMePhelicos
A3zviku npoepammuposanus u pabomsl ¢ 0azamu OAHHLIX, 8 MOM YUCTe S3bIK
npoepammuposarus Python na evicoxom npogeccuonanvrom yposne
Hnempymenmot u memoowt npoekmuposarus u ousaina UC
CospemeHnvie 00bEKMHO-0PUCHMUPOBAHHbIE AZbIKU NPOSPAMMUPOBAHUSL, 8 MOM
yucae s3vik npoepammuposanus Python
Coepemennvie cmpyKmypHole A3bIKU NPOSPAMMUPOBAHUS, 8 MOM YUCTE S3bIK
npocpammuposanus Python
Memoowsl ananuza u 0600wWeHUs 0me4ecms8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayiowetl 001acmu uccied08anull
Buipabamvisame  gapuanmul  peanuzayuu mpebo8aHull 8 COOMEEMCMBEUU C
Hosetimumu menoernyusimu 6 |T
Koouposamv na sA3vbikax npocpammuposanusi 6 mMOM Yuclie Ha sA3bIKe
npocpammuposanus Python na evicoxom npogheccuonanvrom yposme
Bepuguyuposamo cmpykmypy npoepammno2o kooa



gnaoems:

Paspabomka, usmenenue u coenacoeaHue apXumexKmypovl HpPOSPAMMHO20
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneuenus: Ha 8bICOKOM NPOGecCuoHATbHOM YPOBHe

IIpoexmuposanue npocpammHuix unmepghelcos

Paszpabomxa cmpykmypol npoepammrnoco kooa UC

Bepuguxayuss  cmpykmypol  npocpammuozo  kooa HC  omuocumenvHo
apxumexmypwol UC u mpebosanuii 3axasuuxa k UC

Yempanenue obHnapysicennvix Hecoomeemcmeuil

HJ-2.TIK-3 Hcnonvzyem coepemennvie A3bIKUW U CUCHEMbL RNPOPAMMUPOBAHUS,
MexXHON02UU NPOEKMUPOBAHUA RPOCPAMMHO20 00ecneyeHus

3Hamy: Bosmooicnocmu  cospemennvix U nepcnekmusHuvlx  cpedcmé  paspabomku
NPOCPAMMHBIX ~ NPOOYKMOS, MeXHU4ecKux  cpeocme  Ha  B6bICOKOM
npogeccuoHanbHoM yposHe
Memooonozuu  paspabomku npocpamMmHo20 obecneyeHus U  MexHOI0SUU
NpPOSPAMMUPOBAHUSL 8 COOMBEMCMBUU C Hogetluumu meHoeHyusmu 6 |T
Coepemennvie  NpuHYUNLL ~ NOCMPOCHUS  APXUMEKMYPbl  NPOSPAMMHO2O
obecneuenus u 8UObl APXUMEKMYPbl NPOSPAMMHO20 00ecneyeHus
Memoovl u cpedcmea npoeKmMuposanus NPOSPAMMHBIX UHmMeEppelicos, 68 mom
yucne a3vik npoepammuposanus Python
A3viku npocpammuposanus u pabomsl ¢ 6azamu OAHHbIX, 8 MOM YUCTEe SA3bIK
npoepammuposanus Python na evicoxom npogeccuonanvrom yposne
Hnuempymenmeor u memoowl npoekmuposanus u ousaiina UC
Coepemennvie 00beKMHO-OPUECHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yucne s3vlk npoepammuposanus Python
Coepemennvie cmpyKkmypHble A3bIKU NPOSPAMMUPOBAHUSA, 8 MOM YUCIE SA3bIK
npoepammuposanus Pytho na evicokom npogheccuonanvhom ypogne n
Hosetiwue memoowt ananusa u 06006weHUs omeuecmeenHo20 U MeNcOyYHApPOOHO20
onvlma 6 coomeemcmsyroujerl 001acmu Ucc1e008aHull

ymemy: Buipabamuvisame sapuanmul peanuzayuu mpebdosanuii
Koouposamv mna saseikax npocpammuposanus, 6 moM uUCIe HA A3bIKe
npoepammuposanus Python
Bepuguyuposamo cmpyxmypy npocpammmnoco kooa

enademn: Paspabomxa, usmenenue u coenacosanue apxumexkmypvl NpOSPAMMHO20
obecneuenusi ¢ CUCMEMHLIM AHATUMUKOM U aPXUMEKMOPOM NpPOSPAMMHO20
obecneuenus: Ha 8bLICOKOM NPOGecCUOHATbHOM YPOBHE
IIpoexmuposeanue npoecpammHulx unmepgeticos
Bepugurxayus  cmpykmypor  npocpammmnoco  kooa HC  omHocumenvbHo
apxumexmypwvl UC u mpebosanuti 3axaszuuxa k UC
Yempanenue obnapysicennvix necoomeemcmauii

K-4 CnocodeH HCMOJB30BATH 3HAHHS COBPEMEHHBIX MNPOrPAMMHBIX CPEACTB,

TeHIEeHUMHU Pa3BUTHA (YHKIMI M apXUTEKTYpP Npod/1eMHO-OPHEHTHPOBAHHBIX
NPOrPaMMHBIX CHCTEM M KOMILIEKCOB B NPO¢ecCHOHAIBLHOI 1esiTeIbHOCTH

HJT-1.1TK-4

3HAMb.

Ilpogooum knaccugpuxkayurw u ocywecmeniem 6vlO0Op COBPEMEHHBIX
UHCMPYMEHMAIbHBIX CPEOCME pPA3pAdGOMKU NPUKIAOHO20 NPOZPAMMHO20
obecneuenus  GbINUCAUMEIBHBIX  CPEOCME U cUcmem  pasiudHozo
¢dyHKyuOnaNLHO20 HA3HAUEHUA, C YUEmOM MeHOeHUUIl pa3eumusn QynKyuil
U apxumexkmyp € COOMEEemcCmeyuux npodIeMHO-0PUEHIMUPOBAHHBIX
cucmem u KOMRIAEKCo8

Bosmoorcnocmu  cogpemenHbix U nepcnekmusHulX  cpedcme  pazpabomku
NPOCPAMMHBIX  NPOOYKMOS, MeXHU4ecKux  cpeocme  Had  B8bICOKOM
npogheccuoHanbHOM yposHe



Coepemennvie cmpyKkmypHole A3bIKU NPOSPAMMUPOSBAHUSA, 8 MOM YUCLE A3bIK
npoepammuposarnus Python
yMmemy: 1Iposooums ananus ucnonneHus mpedOOSaHUll 8 COOMBEMCMBUU C HOBEUUUMU
menoenyusimu 6 IT
Buipabamuieame sapuanmul peanuzayuu mpebosanuii
IIpo6ooums oyeHKy u 060CHOBaHUE PEKOMEHOYEMbIX pelleHUll
61a0emn: Coop, obpabomka, anamu3 u 0000WeHUEe NEPed0B8O20 OMeUeCMBEeHH020 U
MeANCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIouiell 001ACmU UCCIe008AHULL
Bueopenue pezynomamoeé uccnedoganuili u paspabomox 6 coOmMEemcmeuu ¢
VCMAHOBIEHHBIMU NOHOMOYUAMU HA 8bICOKOM NPOGDHECCUOHATLHOM YPOBHE
HJ[-2.TIK-4 Peanuzyem npuemvt paoomvl ¢ COBPEMEHHBIMU UHCHIPDYMEHMATbHBIMU
cpeocmeamu, NOOOEPHCUBAIOUUMU  CO30AHUE HNPOCPAMMHBIX HPOOIEMHO-
OPUEHMUPOBAHHBIX NPOOYKM 08
3HATh: Bosmooxcnocmu  cogpemenHbiX U NEpCNeKmMuHblX — Cpeocms  paspadomxu
NPOCPAMMHBIX NPOOYKMOS, MexXHU4ecKux cpedcma Ha 8bICOKOM
npogheccuoHanbHoM ypoeHe
Coepemenuvie cmpyKmypHvle A3bIKU NPOSPAMMUPOBAHUS, 6 MOM HYUCLE A3bIK
npoepammuposanus Python na eévicoxom npogpeccuonanvrhom yposne
BJIAJIETh:  Ycmpanenue 0OHapysceHHbIX HeCOOmMEemcmeutl
Bueopenue pezynomamos uccinedosanuii u paspabomox 6 COOMEEMCmMEUU ¢
VCMAHOBNIEHHbIMU NOTHOMOYUAMU U HOGetiuumu menoenyuamu 6 IT

TunoBbie KOHTPOJIbHBbIE 32 IaHNUSI WU HHbIE MATEPHAJIbI, HEO0OXOUMBbIE [IJISl OLIEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XAPAKTEPHU3YHIIIUX 3TANbI
(opMupoBaHUA KOMIIETEHIMI B MpoLiecce OCBOEHUsI 00Pa30BaTeIbHOMH MPOrpaMMbl

Tunoevie mecmoegvle 3a0anus

1) Memeoponoe Bacsi xouem nocmpoums mModeib, RPOSHOUPYIOWYIO memnepamypy 6030yxa na zaempa. K kaxomy
muny omHocumcs 0annas 3aoada?

—  Kunacrepuzanus

—  Kiaccudpukamnms

—  PamwxupoBanue

— Perpeccus
2) Hoxmop Ilems xouem nocmpoums M0o0eib, NPOSHOZUPYIOULYIO 803MONCHOCHIL PA3BUMUS OCLOJHCHEHUTL )
nayuenma nocie onepayuu - 6ce au Oyoem O1a20N0IYYHO 8 MeyeHUe HeCKOIbKUX Cledyrowux mecayes unu vem. K
KAKOMY MUny OmHOCUMCcs OaHHas 3adaqa?

—  PamwxupoBanue

—  Perpeccus

—  Kunacrepuzanus

—  Kiaccudukanus
3) Acmponom Bums xouem nocmpoums M00eib, KOMopas cMoxcem pa3oums u3gecmHule Hayke 36e30bl HA cPYNNbl
1O UX XapaKmepucmuKkam, ¥moovl ayuuie uzyuums ux ocobennocmu. K kaxomy muny omnocumcsi 0annas 3aoada?

—  Kiaccudpuxkanus

— Perpeccus

—  Kuacrepuzanus

— Pamxuposanue
4) B 3a0aue xaxkozo muna 8 ooyuarouel gbloopke 0 0b6vekmos HET omeemog?

—  Perpeccus

—  Kiaccudpukanus

— Knacrepuzauus

— Bo Bcex aTux 3a1auax B 00y4Jaroniel BEIOOPKE eCTh OTBETHI
5) Boibepume 8ce epHbie YmEepHcOeHUs.

—  Mogens MamMHHOTO 00YYEHHS, 110 CYTH, SIBJISIETCS] OTOOpaXKEHHEM MPOCTPAHCTBA OTBETOB B IIPOCTPAHCTBO

00BEKTOB



—  ®yHKIHMOHAT OLIMOKH MOKa3bIBAET, HACKOJBKO IIOX0E KAYEeCTBO UMEIOT JIaHHBIE, HCTIOJIb3yEeMBbIE IS
peuieHus 3a1a4un
— IIponecc oOydeHust Moy 3aKII0YaeTCsl B MUHUMH3AIMK (YHKIIMOHANA OIIHOKN
—  DneMeHTaMH 00y4aromieil BEIOOPKH SBISIOTCS 00BEKTHI, XapaKTEPUCTUKU KOTOPBIX SBJISIFOTCS 3HAUCHUSIMHU
MPU3HAKOB
6) Paccmompum npusnax “ObpazosamenvHas npocpamma’ npu aHaiuze OAHHbIX NO CMyOeHmam yYHueepcumemd.
Dmom npusnax moscem npunumams mpu sHavenus. “Oxonomura”, “Mamemamuxa”, “Qunocogus’.
Bocnonvzyemca one-hot koouposanuem u 3amenum 5mMom npusHaK Ha mpu OUHAPHBIX, Komopble 6y0ym
COOMBEMCME06amMs KAMe2opUiIM @ Mom nopsoke, 8 KOMOPOM OHU nepeuuciens gviute. Kax 6ydem 3akoouposan
npusHax co 3Havenuem “Qurocogpua’?
- (0,0,1)
- (0,1,0)
- (1,0,0)
7) Qemy O6yoem pasen Kopens u3 cpeOHekeaopamuyHol ouuokuy 0t Habopa uz 3 HabAOeHUll, 20e OMKIOHeHUe
npeoCKa3anusl TUHEUHOU peepeccu Om pedibHbIX 3Havenul pasuol: -1, 2, 2?
- 0
- 3
- 2
8) Ilpeononodcum, 4mo Mvl CMPOUM MOOEIb NPEOCKA3AHUSL POCA NO B03PACMY U 8ecy uenoseka. Modens ¢ kakum
KO3 uyuenmamu sepoammee gce2o nepeodyuUIacy?
—  (Bospact) + 0.5 * (Bec)
— 1402325.3 * (Bo3pact) + -1404370.5 (Bec)
—  (Bospact) + 0.33 (Bec)
9) Yem cmoxacmuueckuii epaduenmuuil cnyck (SGD) nyuue 06viunoeo epaduenmuoeo cnycka? Boibepume sce
nOOX00AUUe OMeemul.
—  Opun mar B SGD 6bIcTpee, NOTOMY B LIEJIOM STOT METOJT MOXKET OBICTPEE BbLIATh PELICHHE.
— B SGD rapanTupyercs, 4T0o Ha Ka)XJI0H UTEpallMi YMEHBIIAETCS OIIMOKA MOJIEITH.
— B SGD rapantupyetcs, 4to OyAeT HaieH r1o0aNbHBIA MIHAMYM.
—  Ogun mar B SGD To4HEe, 9eM B OOBIYHOM I'PAAUEHTHOM CITyCKE, TOATOMY TPEOyeTCsl MEHbIIE IaroB JJIs
MIOJTy4CHHUS PEIICHNUSI.
10) 3anonnume nponyck: «/{ns 8binyKiou QyHKYUU .... yKa3vlédaem CMOpOHY HaucKopeliuie2o yobl8anus»
— UM3oxpona
—  JIunus ypoBHA
—  AHTuTpanueHt
— I'paguent
11) Ymo mooicem saensimvcs kKpumepuem 0Cmano8a 8 2paduenmHom cnycke?
— Hopwma rpanuenTa Ha Tekylem niare
— Hopwma pa3Huis! BecoB Ha COCEHUX IIarax ajaropurMa
— CymMa 3JeMEHTOB BEKTOpa IpajneHTa
—  UYwcrno maros anroputMa
12) Paccmompum 08a 0b6vekma: y nepeoco omcmyn quHelHoeo kuaccugukamopa paser -10, y smopozo -1000.
Buibepume sepuvie ymeepoicoenus npo mo, Kak COOMHOCAMCA 3mu 06a 00beKma:
—  IlepBblit 00BEKT HAXOANUTCS AAJBIIE OT Pa3/IEIAIOIICH TOBEPXHOCTH, YEM BTOPOI
—  BTopoii 00beKT HaXOAUTCS AAJIbIIE OT pa3IeisIIoIel MOBEPXHOCTH, YeM MEPBBIHN -
—  Mogens Gounbliie yBepeHa B CBOEM OTBETE Ha NIEPBOM O0BEKTE, UEM HA BTOPOM
—  Mogens Gonbliie yBepeHa B CBOEM OTBETE HAa BTOPOM O0OBEKTE, UM Ha TIEPBOM -
13) Paccmompum nonvzosamens coyuanbHoll cemu Kak 06bekm @ 3a0aie Mawunno2o o6yuenus. Imo u3z
nepevuciIeHH020 A6IAemcs 3a0ayell Kaccugurayuu?
— IIpenckazanue 3apabOTHOM IIATHI TOJIH30BATENS
— IIpenckazanue moJa nojap3oBaTeNs
— IIpenckazanue npogeccun Noab30BaTes
— IIpenckazanue, Kakoii MOCT MOJIB30BATENb CHENACT CIETYIOIINM
14) Yem 3a0aua knaccugpuxayuu ¢ nepecexarowumucs kiaccamu (I1) ommuuaemest om 3adauu kiaccuguxayuu ¢
Henepecexaiowumucs kiaccamu (H)?
— B 3agaue I1 oquH 00BbEKT MOXKET OTHOCHTBCS K HECKOJIbKUM KJIacCaM OJHOBPEMEHHO, a B 3a1aue H oqun
00BEKT OTHOCUTCSI POBHO K OJJHOMY KJlacCy
— B 3agaue I1 onuH 00bEKT MOXKET OTHOCHUTHCS JINOO K OJJHOMY KJiaccy, TIM0O HU K KaKOMY KJ1accy, a B
3agade H oinH 00bEKT OTHOCUTCSI POBHO K OZHOMY KJIacCy
— B 3agaue I1 onuH npu3Hak MOXKET MCIOJB30BATHCS JJIs TPEICKa3aHusl HECKOJIbKUX KIIACCOB, a B 3aj1aue H
OJIMH TPH3HAK MCIIOIB3YETCs JUIsl IPeJICKa3aHusl TOIBKO OJHOTO Kilacca
— B 3anaue I1 juis 06bexToB 00y4aromieli BRIOOPKH N3BECTHBI METKH KJIACCOB, a B 3a/1aue H - Het



15) Buibepume, kaxoil u3 npugeodeHHbiX An0PUMMOSE NPEOCKA3AHUS CIMOUMOCHIU KEAPMUPbL
ABNACTNCS NPUMEPOM Peulaiouje2o 0epesa.:
— - Ecim mnomane 6onpme 100 kB. MeTpoB, TO 4 MITH py0., MHAa4Y€E €CIIM 3TaX HEPBbIH, TO 2.3 MIIH. pyOJeH,
uHaue 3.15 MuH. pyOmei
— 400 ThIC. pyOueil. 3a Ka) bl KBaJpaTHBIH MeTp U 27 THIC. py0. 32 Ka)IbIH dTax
— Hcnone3oBaTh CTOMMOCTE KBApTHPHI, HANOOJIEE OX0XKEH Ha TEKYIIYIO, U3 TPOIaBACMBIX paHee
— Ilponmasats 3a 3 MyH. pyOeit
16) Memoo anasuvix komnonenm... (00un NPasuIbLHLIL OMEen)
—  Crpout HOBBIC IPU3HAKH KAK CIIOXKHBIEC HEJTMHEHHBIC (DYHKIIMU OT UCXOIHBIX IPU3HAKOB
—  Crpout HOBBIC NIPU3HAKH KaK JINHEHHBIE (DYHKIUH OT HCXOHBIX IPH3HAKOB
—  OrOupaer caMble BayKHbIE IPU3HAKH M3 HCXOJHBIX
— IlIpenckaspiBaeT kiacc 00bEKTa HA OCHOBE IVIABHBIX KOMIIOHEHT
17) Buvibepume eepHbie ymeepiicoenus npo 3a0a4y Kiacmepu3ayuiL.:
— B 3agaue kiacTepuzanyy CI0XKHO NPUAYMaTh YHUBEPCAIbHbIM KPUTEPHI KauecTBa, TOBOPSIIUIA, XOpOIIas
WY TUI0Xasl MOJTYYUIIach KJIaCcTepH3allis, YTO YCIOKHSET pellieHne 3TOH 3a1auu
— Ha npakruke nanHble, KaK MpaBuIilo, HE Pa3eisIFOTCS HA YETKUE KIIACTEPHI, YTO YCIIOKHSET PEeLIeHHEe
3aJa4uy KJIaCTCPU3ALUH
—  Meron k-Means - camslii 3¢ (eKTUBHBII METO KJIaCTEPU3ALMHI, CIOCOOHBINH HAXOIUTh Ka4eCTBEHHYIO
KIIaCTEPHU3ALUIO MTPAKTHUECKH JIFOOBIX TaHHBIX
— 3anaua KacTepU3anuy MIPEAIOIaraeT BbIICICHHE CaMbIX Ba)KHBIX IIPU3HAKOB U yJaJICHUE BCEX OCTAIBHBIX
MPU3HAKOB
18) Kaxue npeumywecmsa daem omoop npuznakos?
—  UYem MeHblIIe NPU3HAKOB, TEM 00JIEE CIIOKHBIE 3aBUCUMOCTH MOXKET BOCCTAHOBUTH aJITOPHUTM
—  Uem MeHblIIe IPU3HAKOB, TEM ObICTpee pPadOTAET alrOPUTM
OT0OOp MPU3HAKOB YMEHBIIIAET 00BEM JaHHBIX U 3aTPAThl HA UX XPAaHCHUE
OT160p HEMH(POPMATHBHBIX TPU3HAKOB MOKET MIOBBICHTH Ka4eCTBO PaOOTHI JITOPUTMA
19) Ancamnesvie memoowvl 00bIuHO Oenatom 6oiee KawecmeeHHble NPeOCKA3aHUsL, YeM OmoenbHble al2opummbl (y
ancambrell Hudce owUOKA HA Mecmogoll 8b100pKe). A KaKou nokasamenb 8ce20a yxXyouiaemcs npu
ancamobauposanuu?
—  Owubka na obyuarowell 8b100pKe
—  CKOpOCTH BBITIOJIHEHUS TIPEACKa3aHIN
—  KommuecTBo nanHBIX, HEOOXOMMOE TSI O0YIEHUS
—  Ywcio ucnonb3yeMbIX alropuTMOM NPU3HAKOB
20) Aneopumm 6322une noopasymesaen ul6op CLYHAUHbIX YACmel OanHbLX, 00yHeHue areopumma (Hanpumep,
pewaiowe2o 0epeda) Ha Kax3cOOU Yacmu u cocmagienue ancamonsd u3 OOYUeHHbIX aneopummos. i yezo Hy*cHo
00yuams aneopummbsl Ha PA3HLIX YACMAX OAHHBIX?
— M Toro, 4To0BI 00y4YeHHBIE aNTOPUTMBI BBITIOJIHSIIM HECOBIAIAIOIINE (Pa3NUYHbIe) MIPeICKa3aHH
—  Jlms Toro, 9T0OBl YCKOPHUTH O0yUYCHHE
—  Jlys Toro, yTOOBI BRIAEIUTH BaXHBIE JUI 00Y4YEHHS 00BEKTHI
—  Be3 aToro HeBo3MOXKHO 00YUNTH pelIarolee JepeBo
21) Bul 06yuunu mpu mooenu 0Jist BpedCKa3anus CyMmbl Kpeouma, KOmopasi ROmpedyemcst KIueHmy, u 6blNoIHsieme
npedckasanue 0Jis HOB020 KIUEHMA: TUHeUHAsi MoOelb npedckaszvieaem 50 muicay, pewarowee depego - 30 moicay,
Memo0 bnudicaiiuezo coceda — 20 muicsau. Kaxkoe npedckazanue 8binoaHum aHcamoib mpex aieopummos, eci 6ec
qunetinoi modenu 0.4, eec pewaioweeo depesa 0.4, a sec memooa bauxcaiiutezo coceoa - 0.27
—  33.3 TeICSU
— 30 TeICAY
— 36 TeICAY
38 TBICSY

Tunoevie KonmpobHble 3a0AHUA

1. Peanu3yiite anropuT™ JIMHEHHON perpeccuy, U NOTMHOMHUAIILHON perpeccuu (Aj1sl nataceTa
noisysine — cremeneit ot 2 10 5, s garacera hydrodynamics — crernenu 2) 6e3 peryispu3aium.

2. PeanmzyiiTe anropuTM rpeOHEBON PErpeccuy M HAMUTE ONTHMABHBIN TTApaMeTp
peTyIapU3aIui.

3. PeanusyiiTe alropuT™M JIOTHCTHYECKON PErPECCHH CO CTOXACTHUECKUM I'PaJINEHTHBIM CITYCKOM,
obyumnTe ero Ha matacete spambase old (train) u mpoBepbTe Ha AaTacere spambase_new (val).
[onyunte ROC kpuBbIe Aj1s1 BApHaHTOB 0€3 HOPMUPOBKU M ¢ HOPMUPOBKOW IPU3HAKOB.



4. Peanuzyiite anroput™ kNN knaccudukanum no k 6mmkailium coceasimM, HCIoIb3ys
MIPOCTOE EBKIINI0BOE PACCTOSIHHE.

5. Tpumenure meron SVM (Hanpumep, u3 6ubnmoreku sklearn) muis naracera blobs2.
Busyanusupyiite pe3ynabrat (pa3dreHue mI0CKOCTH U OTIOPHBIE BEKTOPA) MIPH Pa3HBIX BapHaHTaX
snep (MMHEHHOe; MOJMHOMUANIBHOE cTeneHel 2,3,5; RBF).

6. PeanmzyiiTe MynbTHKIIACCOBYIO Kilaccu(UKaIUiO ¢ softmax B kadecTBe pemaroiieii QyHKImuu u
KpPOCC-?HTPOITHEN B KadecTBe (PYHKIIMU MOTEPh U 00yIUTE Ha TIOJTOTOBICHHOM JaTaceTe mnist.

7. Peanusyiite alropuTMbl IOCTPOSHUS AEPEBA C KpUTEPHEM HH(POPMAILIMIOHHOTO BBIMIPHILIA U

KputepueM JPKUHU 1 ONpeAeNICHUIO Kilacca [0 MaKOPUTApHOMY Kilaccy B incte. Haiiaure

ONITHMAJIBHYIO ITyOHHY JiepeBa B 000HX cirydasx (B orpeske 2-10).

Peanusyiite anroput™ k-means 1uis1 kiactepusanuu Ha 2-4 Kiacrepa.

9. Peanmsyiite anroputm DBSCAN, HaiianTe napaMeTpsl A7 KilacTepU3aluy Ha 4 KiacTepa.

10. [Ipumenute ancamOeBbIE METOIBI AJIs PEILICHUS 331a4H KJIacCU(pHUKANN Ha TOATOTOBICHHOM
Jaracete mnist.

o0

3ayeTHO-IK3aMeHAIHOHHbIE MaTepuajbl Jsi NPOMEXKYTOYHOH  aTTecTaluu
(3x3ameH/3a4eT)

BOHPOCBI AJIA MMOATOTOBKH K 3a4Y€Ty

1. TIIpenponeccunr. Macmrabupoanue. Hopmuposka. [lonnHoMuanbsHbIe TPU3HAKH.
One-hot encoding.

2. Tunsl 00y4eHus: C yauTeseM, 0e3 yIuTest, ¢ TOAKPEIUICHUEM, C YaCTHYHBIM
y4acTHEM YUMTeJsl, aKTUBHOE O0yUYEeHHE.

3. Cwmemenue u aucnepcus (bias and variance). [Tonsitue cpeHei runoTe3bl.

4. Omubka BHyTpHU U BHE BbIOOpKH. Omnbka 0606menus. HepaBenctso Xédaunra.
Banmnanus u kpocc-Banuaanus.

5. Jluneiinas perpeccus.

6. TlommHOMHMAIBHAS perpeccus.

7. T'pebneBas perpeccusi.

8. Jlormcruueckas perpeccus. [ paueHTHBIN CITyCK.

9. baitecoBckuii knaccugpukaTop. THIBI OLIEHKH pactnpenenenuii npuzHakos (Gaussian,
Bernoulli, Multinomial). EM anroputm.

10. Meron onopHbIx BekTOpoB. [TocTanoBka 3a1aun. @OpMyIHpOBKA U pelIeHUe
JIBOMCTBEHHOM 3a71auu. THUIIBI OMOPHBIX BEKTOPOB. Aipa.

11. IToporoseie ycnoBus. DpdexktuBHocTh N0 [TapeTo.

12. Presicion-Recall u ROC kpussie. AUC.

13. Mertpuueckue kinaccuduraropbl. KNN. WKNN. Ot6op stanonos. DROPS. Kdtree.

14. Knacrepusanus. kMeans, MeanShift, DBSCAN, Affinity Propagation.

15. JlepeBbs pemenuil. MTHGOpMaLMOHHBIA BEIMTPHIL, KpUTEpUit JKUHU.

16. Perynspusamus aepeBbeB. HeOpekHbBIE peliaromine JepeBbs.

17. ByCTHHT €pEBbEB PELICHUN.

18. Amncamb6iieBsie MeTobl. SOft and Hard Voting. Bagging.

19. Cayuaiinsie neca. AdaBoost.

20. Ancam6nessie metobl perpeccun. RANSAC. Theil-Sen. Huber.

4.2 Meroanyeckue MaTepuaJibl, Onpee/siiomue NpoueAypbl ONeHUBAHUS 3HAHW,
YMeHMi, HaBBIKOB M (MJIM) ONBITA [AeATEJbHOCTH, XaPaKTePU3YKOIIHMX ITAlbl
(opMupoBaHus KOMIETEHIHMI

MeToauyecKue PeKOMeHaauMu, onpeaeassioumme npoueaypbl OeHUBAHUSA TECTOB:



Tect mpoBoautcs onnaiid B cucreme Moodle nnu Google DOCS 1 orpaHuyeH 1Mo BpeMeHH.
Ha cnmauy tecra pgaercd nBe MONBITKHA. T€CT CUMTAETCS YCHEIIHO MPOWIECHHBIM €ECIIH
CTYIEHT npaBmwibHO oTBeTUI HAa 70% BOMIPOCOB.

MeToauuyecKue PECKOMEHIANNH, onpeaeadaoiue npoueaypsl OICHUBAaHUSA
BBINNOJTHCHHUA KOHTPOJBbHBIX 3aJaHMM

3ajilaHne CUUTACTCS BBHITOJIHEHHBIM IPH BBITOJIHEHUH CIICIYIOIINX YCIOBUI:

— MpeaocTaBlieH ucxoaHbIl KoJ B cpene PyCharm, Google Collab

— IPOJCMOHCTPHPOBaHA PaOOTOCIIOCOOHOCTD MPOrPAMMBI

— CTYJCHT MIOHUMAET UCXOIHBIA KOJI M OTBEYAET Ha BOIPOCHI 110 €r0 OPraHU3aliH.

MeToauuyecKue PCKOMEHIAINHA K CAaY€ IK3aMEHA

IIpouenypa mpoMexyTO4YHOM aTTecTalud HMPOXOJUT B cooTBeTcTBUU ¢ llonmokenuem o
TEKYyILEM KOHTPOJIE U IPOMEXYTOUHOM arTectanuu odydatomuxcs PI'BOY BO «KyoI'Y».

TCKYHII/Iﬁ KOHTPOJIb YCIICBACMOCTH CTYACHTOB IIPOBOAUTCA B LCJIAX COBCPIICHCTBOBAHUA U
HETIPEPBIBHOTO KOHTPOJISI KauecTBa 00pa30BaTEILHOTO IPoLecca, POBEPKH YCBOCHUS yIEOHOTO
Marepuala, aKTUBH3alUU CAMOCTOSTEILHONW PabOThI CTYJEHTOB, CTUMYJIUPOBAHHUS UX Y4COHOMH
pabotsl, obecnieueHus 3(h(HEKTUBHOCTH 00pa30BATEIHLHOTO MPOLIEcca, IPEAYIPEKICHUS PUCKOB
OTUYUCIICHUSA CTYACHTOB.

TGKYH_IHﬁ KOHTPOJIb 3HAHUU CTYACHTOB OCYILICCTBJISICTCS IIOCTOSSHHO B TCUCHUC BCCTO
CEMCCTpa.

Bunbel Tekymiero KOHTpOJsA: YCTHBIM (NMCbMEHHBIM) ONpPOC HA 3aHATHUSIX; IPOBEpKa
BBIMIOJTHEHUS] JOMAIIHUX 3aJjaHUi; MPOBEJEHHUE KOHTPOJIbHBIX padOT; OLIEHKAa aKTHUBHOCTHU
CTYyJICHTA Ha 3aHATUU.

HpI/I OTCYTCTBHUU 3a4€THOM KHMKKHU Y CTYACHTA 3K3aMCHATOP HC UMCCT IIpaBa IPUHUMATD Yy
HEro 3adeT/sk3aMeH. Takoi CTYACHT CYUHTACTCA HC SABUBIIMMCA Ha 3a4eT/HK3aMeH. B
HCKIIFOYUTCIIBHBIX CJIY4UasaX, HAa OCHOBAHUHU DPACHOPSIKCHUSA [JCKaHa MPCIoAaBaTCIIb MOXKET
AOMMYCTUTD CTYACHTA K 3aquy/ OK3aMCHY IMPU HAJIINYUHU JOKYMCECHTA, YAOCTOBCPAIOMICTO JINIHOCTD.

B neiaiax 00BEKTUBHOTO OLICHUBaHUA 3HAHHUH BO BpPEMs IPOBCACHHUA 3a4CTOB U DK3aAMCHOB HC
A0IMYCKACTCA HAJIMYHUE Y CTYACHTOB IMTOCTOPOHHUX NPEAMETOB U TCXHUUCCKHUX YCTpOI\/'ICTB.

CryneHTy, MCHONB3YIOIIEMY B XOZAE JK3aMEHAa HEPa3pELICHHbIE MCTOYHUKH M CPEICTBA
NOJy4YeHUs: MHPOpPMAlLUU, BBICTABIISETCS HEYIOBJIETBOPUTENIbHASI OLIEHKA, U OH yJaJsieTcs W3
ayJUTOpPUH.

Bo Bpems 5K3aMeHa CTyAEHTbI MOTYT IOJIb30BaThCSl YTBEPKIEHHOW paboueil mporpaMMmoit
y4eOHOM AMCUMITIMHBI, KOTOpas A0JKHA ObITh B HAJIMYUU Ha 3K3aMEHeE, a TaKKe C pa3peleHust
HK3aMEHATOpa CIIPABOYHON JIUTEPATYpPOr U APYTUMHU OCOOUSIMH.

CTyIlCHTLI, Hapylmaromue I1mpaBujia MOBCACHUA IIPHU MNPOBCACHUN 3a4Y€TOB W 3K3aMCHOB,
MOTYT OBITH HE3aMCJIMTCIIbHO YAAJICHBI U3 ayJUTOPUHU, K HUM MOTYT OBITh MPUMCHCHBI MCPBI
JAUCHUIITIMHApHOT O BO3JCHCTBUSA.

Ha 3ayere/sk3ameHe MOTYT IPUCYTCTBOBATH PEKTOP, MPOPEKTOP MO yueOHOI paboTe, NeKkaH
dakynpTeTa, 3aBeayrOnMid Kadeapoi, koTopas oOecriedyuBaeT ydeOHBIN MPOIECC MO JaHHOM



mucruroinee. [IpucyTcTBre Ha 9K3aMeHax M 3a4eTax MOCTOPOHHUX JIMI 0€3 pa3perieH s peKTopa
WY TIPOPEKTOpa 1Mo yueOHOM paboTe He TOMYCKaeTCs.

[Tocne npocimymmBaHus JEKIMA PEKOMEHIYETCS BBIIIOJHUTD YIPaXXHEHUs, IPUBOJUMbBIE B
JIEKLUU I CAMOCTOSATEIbHON pabOThl, @ TAK)KE BBINOJIHUTH HA KOMIIBIOTEPE C UCIOJb30BAHUEM
cpensl Python 3agauu, npuBoAMMEbIE B JIEKIIUU B KAYECTBE PUMEPOB.

I[Ipu camocToaTenbHO paboTe CTYJEHTOB HEOOXOAMMO U3YUUTh JIUTEpaTypy,
IPUBEICHHYIO B NEPEYHSX, Ui OCMBICICHHUS BBOJMMBIX MOHSTHUN, aHAIW3a MPEATI0KEHHBIX
MOJXOJI0OB U METOJIOB Pa3pabOTKH MapauleNbHBIX MporpaMM. PaspabaTbiBas perieHue HOBOM
3aJa4d, CTYJCHT JOJDKEH YMETh BBIOpaThb METOABI PEIICHHs 3aJaud C Yy4YeTOM ILeJIEBOM
anmnapaTHo# miaTGopMsl, TPOBOJUTH OTIAJKY ¥ MPOPHUIMPOBAHHE IPOrpaMMBI Ha si3bike Python.

B kadecTBe cuCTEM NpOrpaMMUpPOBaHUS JUIS PEIICHUS 3a7a4 W U3YYCHUS METOJIOB U
QITOPUTMOB, TPHUBEICHHBIX B JICKIUAX, PEKOMEHIYETCS KCIOJIb30BaTh HA MPAKTHYECKUX
3aHATHUSAX U TIPU CAMOCTOSITENILHOW paboTe CTaHIApTHYIO peau3aluio s3bika Python B cBsizke co
cpenoit pazpabotku PyCharm, Google Collab.

MeTtoauyeckue peKOMeH 1AM U, ONpe/iesIAIoNe NPoLeaypPhl OlleHUBAHUS HA 3a4eTe:

KpuTtepuu onieHHBaHUs M MIKAJIA OLEHKHU

Onenka

He 3aureHno 3auTeHo

¢ CCJIIM CTYACHT IIPABUJIBHO PCHINII MCHEC 70 | o ecmm CTYACHT IIPABUJIBHO PCIINII 70 %
% 3aJa4 H/UId HE UMEET NpeaACTaBJICHHUC KaK | 3aaa4, HMCCT IIPCACTABJICHUC KaK pCllaTb

periaTh OCTalbHbIE 3a/1a4l OCTaJIbHEIC 3a7a4l

e He 3HaeT 3HAYUTENLHOMI YacTH | ® Ha  TEOPETHYECKHE  BOMPOCHI  JIaH
TEOPETUYECKOTO Marepuana, JOMYCKaeT | pa3BepHyThIM OTBET. Marepuan HU3J0KEH B
CYIIIECTBEHHBIC OIHNOKH. LEJIOM MOCJIEIOBATEIILHO. HNmerorcs

JIOTUYHBIC 1 apTYMCHTHPOBAHHBIC BBIBOBI

OneHouyHble CpeACTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOEHHOCTEH.

— [IpY HEOOXOJUMOCTH MHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKHM OTBETA HA DK3aMEHE;

— IIPU NIPOBEJICHUU MPOLIEYPhl OLIEHUBAHUS PE3YJIbTaTOB 00yUEHUsT MHBAINUJIOB U JIULL C
OTpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBbsl IPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAMMBIX UM B CBS3H C UX UHJIUBUAYaTbHBIMU OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCS ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbS
U UHBAJWAOB IIpOLleypa OLIEHUBAHUS pE3YyNbTaTOB OOYyYEHHUs 10 JUCHMILUIUHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oneHuBaHusl pe3yabTaToOB OOYyYEHHsS WHBAJIUAOB U JIUIl C OTPaHUYEHHBIMU
BO3MOXHOCTSIMH 3/I0POBbsI 110 TUCIMILIMHE MpeaycMaTpUBaeT MpeaocTaBieHue HH(OpMaIiy B
dbopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSIM UX 370POBbS U BOCIIPUATHS UH(POpMALIUU:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.



JIJIst I ¢ HApYIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B Ie4aTHoi (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

5. IlepeyeHb OCHOBHOWM W [ONMOJHHUTEJIHLHOH Y4YeOHOW JIMTEPATYPhI,
HEe00X0AMMOii 1151 OCBOCHUS TUCUUIIIIMHBI (MOTYJIA)

5.1 OcHoBHas JiMTEpaTypa:

1. Mupkun, b. I'. Beaenue B aHanu3 naHHBIX : y4eOHUK U nipakTukyMm / b. I'. Mupkus.
— Mockaa : U3natensctBo FOpaiit, 2020. — 174 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-
9916-5009-0. — TekcT : anmekTpoHHbIH // O6pa3oBaTenbHas miaTdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/450262 (nara oopamenus: 11.06.2023)

2. Ananu3 paHHbIX : yueOHUK Ais By30B / B. C. MxurapsH [u ap.] ; mon pegaxuueit B. C.
Mxwurapsina. — Mocksa : M3garenscTBo FOpaiit, 2022. — 490 c. — (Briciiee obpazoBanue). —
ISBN 978-5-534-00616-2. — Texkct : anektponHsblil // Obpa3oBatenbHas 1iardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/469022 (nara oopamenus: 11.06.2023)

3. Kennexep, 1. Hayka o nannsix: 6a3oBbiii kypc : [16+] / . Kennexep, b. Tupnu ; nayu.
pen. 3. Mamenbsapos ; niep. ¢ auri. M. benoronoBckoro. — Mocksa : AnsniuHa [Tabmumrep, 2020.
- 224 c¢c. : cxeM., Tabn. — Pexum gocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=598235 (mata obpamenus: 11.06.2023). — ISBN
978-5-9614-3170-4. — TexcT : DIEKTPOHHBIH.

Jl51s 0cBOGHHS AUCHMILTUHBI HHBAIMIAMH U JTUI[AMH C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH
3JI0POBbSI MMCIOTCSI M3JaHHS B JJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIHMOTEYHBIX CHCTEMax
«/lanvy u «FOpaumy.

5.2 JlonosiHUTEIbHAS JIUTEPATYpa:

1. Makkunnmu VY. (mep. ¢ anria. CinuHkuHA.A.), Python u ananu3 nanubIx //
N3narensctBo “JIMK Ilpecc”, 2015, 482 c.

2. Mromnep A., I'sugo C. BBenenue B MammmHHOe oOydeHue ¢ momoinbio Python.
PykoBoacTBO 1181 criennaincToB o pabote ¢ naHHbiMuU // Bunbsmc, 2017, 480 c.

3. [TporpaMMHBbI€ cHCTEMBI CTATUCTHUECKOTO aHAJIN3a: OOHApYKEHUE
3aKOHOMEPHOCTEN B JJAHHBIX C UCIIOJIb30BaHUeM cucTteMbl R u s3pika Python : [16+] / B. M.
Bonkoa, M. A. Cemenosa, E. C. YUetreprakona, C. C. Boxos. — HoBocubupck :
HoBocubupckuit rocygapcTBeHHBIN TeXHUUECKU yHUBepcuTeT, 2017. — 74 ¢. : wi., Tabmn. —
Pexxum noctyna: o moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=576496
(mara oopamenusi: 11.06.2023). — bubauorp.: c. 48. — ISBN 978-5-7782-3183-2. — Tekcr :

AJIEKTPOHHBIN.

5.3. Illepuoauyeckue U3IaHNUs:
1. bazsl manabx komnaHun «Mct Brro» http://dlib.eastview.com
2. Onexrponnas 6ubauoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM 4HcJIe COBpeMeHHbIe NPodecCHOHATbHBIE 0a3bl
JAAHHBIX U HH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI
Dnekmponno-oudbruomeunwvle cucmemst (ObC):
1. BBC «IOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. DBC «BOOK.ruy» https://www.book.ru
4. 3BC «ZNANIUM.COM» www.znanium.com
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5. OBC «JIAHb» https://e.lanbook.com

IIpogheccuonanvrnvie 6azvi OaHHbIX

1.  Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. XKypnanst m3natennscrsa Wiley https://onlinelibrary.wiley.com/
4,

5.

Hayunas snekrponnas 6ubmmoteka (HOB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaJIOB Ha Poccuiickoit
maTdopme HaydHbIX KypHaaoB HOMKOH http://archive.neicon.ru
6. HamuonanpHast dSJEKTpoHHas OWOMMOTEKAa  (IOCTYNm K DJIEKTPOHHOW  OMOIMOTEeKe
mucceprauii Poccutickoit rocynapcerBennoit oudmmoreku (PI'B) https://rusneb.ru/
7.  Ilpesunentckas 6ubnmorexa um. b.H. Enprmna https://www.prlib.ru/
8.  baza naunwix CSD KemOpumkckoro nenTpa kpucrawiorpadpuueckux ganupix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
10.  Springer Journals Archive: https://link.springer.com/
11.  Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14. Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlexktopuym TB" http://www.lektorium.tv/
17. Yuuepcuretckas nnpopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HH@OPMCIZ/}MOHHble CnpasoyvHble cucmembl

1. KoucynwsranT [Lmtoc - cipaBodHast MpaBoBasi cucTeMa (IOCTYII IO JIOKAJILHOMW CETH C
KOMIThIOTEPOB OUOIMOTEKH )

Pecypcor c60600n020 0ocmyna

1. KwubepJlenunka http://cyberleninka.ru/;

2. AwmepukaHckas maTeHTHas 06a3a TaHHBIX http://www.uspto.gov/patft/

3. MuHuctepcTBO HayKH M BbIciiero oopaszoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

4. ®denepanbubiii moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudopmanumonnas cucrema "EarHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Eaunas xoyiekuus nudpoBbIX 00pa3oBaTelbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBEHHOTO MHCTUTYTA pycckoro si3bika nMeHn A.C. IlymknHa
"OGpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmnpaBouHo-UH(pOpMaIMOHHBIN TopTan "Pycckuil si3bIk" http://gramota.ru/;

9. Cnyxb6a TeMaTHYeCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu 1 SHIUKJIONIETUH http://dic.academic.ru/;

11. O6pazoBarenbHblii moptan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O06 obpa3zoBanuu B Poccuiickoit denepannu". Borpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie sekmponHble 0opazoeamenvhvle U uHGopmayuonusie pecypcol Kyol'V

1. DOnexrtpoHnHbIi katanor Hayunoi 6ubnuorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnekTpoHHas 6ubnuoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
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3. Cpena MOAYIBLHOTO AMHAMUYECKOTO 00y4YeHUs http://moodle.kubsu.ru

4. ba3a y4eOHBIX IJITAHOB, y4€OHO-METONYECKUX KOMILJIEKCOB, IMTyOJUKAITUN 1 KOH(GEPEHITNH
http://infoneeds.kubsu.ru/

5. bubamnoreka nHOOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. DnekTpoHHBIN apxuB qoKymMeHTOB KyOI'Y _http://docspace.kubsu.ru/

7. DneKkTpoHHbIE 00pa3oBaTeNbHbIE pecypchl Kageapbl THGOPMAITMOHHBIX CUCTEM M TEXHOJIOTHA
B oOpasoBanun KyO6I'Y wu mnHayuHo-meronmyeckoro kypHama "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. Meroanueckue YyKazaHusi MJA OO0y4YAKOUIUXCHA IO OCBOCHHUIO
AUCHUIIMHBI (MOIYJIs1)

B ocBoeHMH TUCHMITIMHBI MHBAIWIAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiICHEHUE YUeOHOro MaTtepuara.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalUKM 110 HPCIAMETY SABJIAIOTCA BaKHBIM (b&KTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHs U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MCXKAY NOperoaaBaTciicM U O6yT-IaIOHII/IMCH HHBAJIMLJIOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. llepeyeHb WH(POPMALNMOHHBIX TEXHOJOIMH, HCIOJb3yeMbIX IPH

OCYyIECTBJIEHHMH 00PAa30BATEJIbHOI0 MPOIeCcCca MO JUCHUIINHE (MOTYJIIO)
7.1 llepeyeHb HHPOPMALNNOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHIA

— IIpoBepka momanrHux 3aJaHui 1 KOHCYIbTHPOBAHUE TTOCPEACTBOM IIEKTPOHHOU MOYTHI.
— I/ICHOJ'II)3OBaHI/I€ SHCKTpOHHBIX npe3eHTauHﬁ l'[pI/I HpOBG}ICHI/II/I JICKIIUOHHBIX SaHSITI/Iﬁ
- Cucrema MOODLE

- [IpoBepka nomamHux 3a1aHuil U KoHCynbTHpoBaHue nocpeacrsoM DOUC Kyol'y

7.2 TlepeyeHb JMIEH3HUOHHOTO W CBOOOJHO PACIPOCTPAHAEMOr0 INPOTrPAMMHOIO
odecrevyeHust

OpenOffice

Komnunstop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 unu Kitty 0.76

Filezilla 3.57.0

WIinSCP 5.19

Advanced port scanner 2.5

Python 3 (3.7 1 3.9)

numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0

matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6

OpeiimBopk Django

Firefox, mrobas Bepcus
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Putty, moGas Bepcus

Visual Studio Code, Bepcus 1.52+
Eclipse PHP Development Tools, Bepcus 2020-06+
[Tnarun Remote System Explorer (RSE) ans Eclipse PDT

JetBrains PHP Storm
GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1
SWI Prolog 8.4

Intellij Idea IDE 2021
Mozilla Firefox 96
Google Chrome 97
GitHub Desktop 2.9
PHP Storm 2021
Filezilla 3.57.0

Putty 0.76

8. MarepuajibHO-TEXHUYECKOE O0ecnevyeHne Mo JUCUUIInHe (MOIYJIIO0)

HaumenoBanue yqe6H0171 AyJAUTOpHUH, €€ OCHALICHHOCTb

No Bun pabor
000py/1I0BaHUEM U TEXHUUYECKUMU CPEICTBAMHU O0yUEHHUs
1. JlexuuronHble 3aHATHS | AynuTopus, YKOMIUIEKTOBAaHHAs CHeUaIu3UupPOBAHHOMN
MeOeJIbI0 U TEXHUYECKUMU CPEJCTBAMH 00yUYEeHUS
2. JlaboparopHsble 3aHATHS | AyaAUTOpUS, YKOMIUIEKTOBAaHHAs CHeUaIu3upOBAHHOMN
MeOenpl0 M TEXHHYECKUMH  CpeICTBAaMH  OOydeHwus,
KOMIIBIOTEPAMHU, TPOESKTOPOM, MPOTPAMMHBIM 00eCrieueHuEM
3. [TpakTueckue 3aHsATHS | AyAUTOpHS, YKOMILJIEKTOBaHHAs CHeUaIN3UpOBaHHON
MeOeIbI0 U TEXHUYECKUMU CPEJCTBAMH 00yUEHUS
4. I'pynmioBeie Aynuropus, YKOMILIEKTOBAaHHAs CHEeHaIN3UPOBaHHON
(MHAMBUAYATIbHBIC) MeOenbl0 M TEXHUYECKMMU  CPEICTBAaMH  OOy4YeHUs,
KOHCYJIbTAllH KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 0OecliedeHueM
S5. Texkymuii ~ KOHTpOJb, | AyauTopus, YKOMIUIEKTOBAHHAs CHEeUaIu3UPOBAHHON
IIPOMEXKYTOUHAs MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
aTTecTauus KOMIIBIOTEpaMH, IPOrpaMMHBIM 00ecIiedeHHEM
6. CamocTrosTenbHas Kabuner g caMocTosTenbHONM paOOThI, OCHAIEHHBIN
paborta KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO MOJKIIOUEHHS K

cetn «l/HTEpHET», mMporpaMMol 53KPaHHOIO YBEIUYEHUS U
00€eCre4YeHHbII TOCTYIIOM B AJIEKTPOHHYIO HH(GOpPMaIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.

[Ipumeuanue: Konkpernsanus aynutopuil U ux ocHanienue onpenensercs OIIOIL.



https://www.jetbrains.com/community/education/#classrooms

