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PaGouass mporpamma aucuurmikesl B1.B.15 «Mammunoe oOyuenue (Machine
Learning)» sis OakanaBpoB Hampapienus noarorosku 09.03.03  Ilpuknannas
unpopmartuka. [Tpoduns «IIpuknagsas uHPOpMaTuka B MHOOPMALMOHHOH chepe»
cocrapiena Ha ocHoBanuum ®I'OC BO, yTBepiAeHHOro MpHKa3oM MunucTepCTBa
oGpasoBanus 1 HAayku Poceuiickoii @enepanuu ot 19.09.2017 Ne 922.

CocTaBuTelb

2
paboueii MpoOrpaMmbl ﬂ ~  3.C. CeitnameroBa, mpod.

HOAMICH

PaGouasi MporpaMMa paccMOTpeHa 1 07100peHa Ha 3acelaHuu Kadye[pbl MPUKIIaIHOA
MHPOPMATUKH
or £. o6 20 .2/ r., ipoTokon Ne 7o

3aBeyiommit kadenpoii gﬁ ) 3.C. CeiiameroBa

TIOTHCE

PaGouast mporpamMma paccMoTpeHa u ogo0pena Ha 3aceannn YMK dakyisrera
IKOHOMHMKH, MEHEDKMEHTA ¥ HHPOPMAILIMOHHBIX TEXHOJOT U
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PaGouass nporpamma aucuuminesl B1.B.15 «Mamunnoe o6ydenue (Machine
Learning)» s OakanaBpoB Hanpasienus mnoaroroBku 09.03.03  Ilpuknannas
uadopmaruka. Ilpoduias «l[Ipuknanuas uadopmaruka B HHPOPMALMOHHON cheper
cocraBiieHa Ha ocHoBaHuu ®I'OC BO, yTBep)KACHHOr0 NpHKazoM MUHHUCTEPCTBA
obpazosanus u Hayku Poccuitckoit denepanun ot 19.09.2017 Ne 922.

CocTaBuTelb

pabouel mporpaMMel ﬁﬂj )Z 3.C. CeiinameroBa, mpod.

NOIITHCh

PaGouas mporpamMma paccMOTpPeHa 1 0100peHa Ha 3acejaHiy Kadepsl IPUKIATHON
UH(POPMATUKH
oT 30.0F8 20 .2/ r., mpotokon Ne 7

3aBeayronmit kapenpoi % ) 3.C. CeiijametoBa

NaJNAcE

Pabouas nporpamMma paccMoTpeHa u ofo0pena Ha 3aceannu YMK dakynsrera
3KOHOMHKH, MEHE/DKMEHTA U WHDOPMAITMOHHBIX TEXHOJIOIHH
or 20 r., IpoToKo Ne

[Npencenarens YMK LQ@ K.M. OcmaHoB
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1.PaGouas nporpamma qucuuniuabl 51.B.15 «Mammunoe odyuenune (Machine
Learning)» nisa 0axanaBpuata Hanpajenus noarorosku 09.03.03 Ilpuxnagnas
uHpopmaTuka, npopuiar mnoaroroBku «IllpukiagHas  uHPoOpMaTHKa B
uHopMauoHHOH cdepe».

2.Ilepedyenb IUIAHMPYEMBIX Ppe3yJbTATOB O00y4YeHHMsl 10 [MCHHUILIUHE,
COOTHECEHHBIX C IJIAHNPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeILHOI

2.1. leab 1 321244 U3yYeHHUS] AMCHUTLIAHBI (MOAYJIA)
Lenv oucyunaunvl (moodyna):
— O3HAKOMUTh CTYAEHTOB C KIACCHYECKHUMHU QITOPUTMAMH, HCIOJB3YEMBIMU IS
penieHusl MPaKTUYECKUX 3a7ad, a TAaKKE C IMPOCTBIMH W CIIOKHBIMH CTPYKTypaMu
Yueonwvie 3a0auu oucyunaunvt (mooynsn):
— cnocobax pa3pabOTKU W aHaIN3a alrOPUTMOB, YTOOBI UMETh BO3MOXKHOCThH BHIOpATh
MIPABWIBHBIN AJITOPUTM ISl KOHKPETHOM 3a1a4H
— METOJaX PEIICHUS PEKYPPEHTHBIX COOTHOIICHHWH, OMHUCHIBAIOUIUX BpeMs palbOThI
PEKYPCUBHBIX AJITOPUTMOB
— aITOpPUTMAX, C TOMOIIBIO KOTOPBIX PEMIAETCA 3a7a4a COPTUPOBKHU
— OCHOBHBIX METOJIax MPEACTABICHUS IUHAMUYECKHUX MHOXKECTB M IPOBEICHHUS
omnepanui ¢ HUMHA
2.2. [lnanupyembie pe3yJibTAThl 0CBOCHUSA TUCHMUILIMHBI
[Mporiecc wum3yuenuss aucnuiuivabl b1.B.15 «Mamunnoe o60ydenue (Machine
Learning)» HampaBieH Ha GOPMHUPOBAHUE CICTYIOIINX KOMIETEHIUN:
IIK-1 - CpoocobeH  mpoBoaWTh  OOCIIeIOBaHWE  OpPraHW3alMii,  BBISBIATH
MH(pOpMalMOHHBIE MOTPEOHOCTH MOJb30BaTeNeld, QopMUpPOBaTH TpeOOBaHUA K
[IK-12 - CnocoGeH mTpOBOJIWUTH aHaIW3 W BHIOOP MPOrPaMMHO-TEXHOJIOTHYECKUX
m1aTdopM, CEPBUCOB U MHPOPMALIMOHHBIX PECYPCOB HHPOPMALIMOHHON CUCTEMBI
B pe3ynbrare u3yueHus TUCHUIUIMHBI CTYJICHT JI0JIKEH:
3HaTh:
— METOJbl TMPOBEJEHUS aHalu3a BBIOOpPAa TPOrPAMMHO- TEXHOJIOTHYECKUX
naTgpopm, CEpBUCOB U MH(POpMaLUOHHEI X pecypcoB UC
— CIocoObl MPOBEICHUsT 00CIEeIOBAaHUS OPTaHU3AIMMI,BBISIBISATE HHPOPMAIIMOHHbBIE
NOTPEeOHOCTH MOJIb30BaTENEH
YMmers:
— MPOBOJINTH AaHAIM3 W BHIOOP MPOTPAMMHO- TEXHOJIOTHYECKUX IUIaTPOopM,
cepBUCOB U MH(pOpMaAMOHHBIX pecypcoB UC
— MPOBOJNWTH  OOCIEAOBaHWE  OpraHW3aIui, BBIIBIATH  HWHPOPMAIIMOHHBIC
NOTPeOHOCTH MOJIb30BaTENEH
Baaners:
— HaBbIKAMHU aHaJIM3a W BHIOOpAa TPOrPAMMHO- TEXHOJOTHYECKUX IUIaTPOopM,
CEpBUCOB U MH(OPMAIMOHHBIX PECYPCOB
— HaBBbIKaMU (hOpMUPOBaHUS TPeOOBaHMI K MHOOPMAITMOHHO 1 CHUCTEME
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3. Mecto aucuunmiaudbl B cTtpykrype OIIOIL.
Jucuumubaa b1.B.15 «Mammnanoe o0ydenue (Machine Learning)» oTHOcHTCS K
JUCIHUIUIMHAM YacTd, (OpPMUPYEMOIl ydacTHHKaMH OOpa3oBaTEIbHBIX OTHOLICHUH

y4eOHOro TIaHa.

4. O0beM IUCHUIIMHBI (MOTYJIs1)

(B

3a4YCTHBIX

eIUHUIIaX C

YKa3aHHuEM

KOJIMYCCTBa

AKaJICMHUYCCKHX

1041

ACTPOHOMUYECKHX YacOB, BBIJCIICHHBIX HAa KOHTAKTHYIO paboTy OOydJarommxcs C
npernojiaBaresieM (MO BUJAM Y4YEOHBIX 3aHATHI) W Ha CaMOCTOSITEIBHYIO paboTy

KOHTaKTHBIE Yachl
Oo0miee KOJI-BO Kontponb
Cemectp KOJI-BO 3au. 1263 P cent. Cp (Bpems Ha
4acoB €IMHMI] Beero ek aH. T.3a 3aH. S5 KOHTPOJIb)
7 144 4 66 32134 78 3a0
Hroro mo ODO 144 4 66 32| 34 78
9 144 4 14 126 3a0 K (4 4.)
Hroro mo 300 144 4 14 126 4

5. Conep:xkaHue JAUCHUIUIMHBI (MOAYJs1) (CTPYKTYPHMPOBAaHHOE IO TeMaM
(pa3mesaM) ¢ yKa3aHHeM OTBEACHHOI0 HA HMX KOJMYECTBA AKAAEMHYECKHX HJIH
ACTPOHOMHMYECKHX YACOB M BUI0B YUEOHBIX 3aHATHH)

KonuuectBo yacos

HauMenoBanue tem O4Hast (bopMa 3a04yHad q)opMa (DopMa
(pasnenos, moayinei) | 2 ° TEKYIIEro
[ ~
p > Y. 5 B TOM YHCJIE 5 B TOM 4YHCJIIE KOHTPOIA
B o |na6| np |cem| M3 | CP| ® | n |na6| np |cem| U3 | CP
1 213|456 7]|8|9|10[11]12]13|14]15 16
Pazgen 1.
Beenenue B nabopaTopHas
12 2 4 6 15 2 2 11 |pabora, zamura
MalllMHHOE 00yUeHHe s
JIuHeitHple MOIEIH 10l 2 5 s | 10 10 nabopatopHast
pabora, 3ammra
perpeccuu s
Jlorucrudeckas 10 5 ) 6 12 5 10 nabopaTopHast
pabora, 3ammra
perpeccus orn
HeﬁpOHHLIe CETU nabopatopHast
12 2 4 6 12 2 10 |pabora, 3amura
oT4yera
HepeBbs perienuit nabopaTopHas
10 2 2 6 8 8 |pabora, zamura
oT4yera
Pazgen 2.
Anropurm AdaBoost naGopatopHast
10 2 2 6 10 2 8 | pabora, 3amura
oT4yeTa
Knacrepuzauus naGopaTopuas
8 2 6 9 O | pabora, 3amura
oT4yeTa
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OOBEKTHI U MPU3HAKH.
Tumns! 3agau
pacro3HaBaHusl.
[MousTHE anropuT™Ma
pacro3HaBaHusl.
MeToabl 00yUeHHS.
DyHKIMOHAII KA4eCTBA
aNropuTMa.
DOMITUPUUECKUI PHUCK.
[epeoOyuenue.
O6o0maromas
CITOCOOHOCTb.
CKOAB3SIIH
KOHTPOJIb

14

14

12

nabopaTopHas
pabora, 3ammra
ordera

MeTon OamxanIero
cocema. Meron k
OMMKANIINX COCSHCH.
MeTon k B3BeIIEHHBIX
OMMKANIINX COCSHCH.
Mertoa nap3eHOBCKOro
OKHa

10

12

12

naboparopHas
pabora, 3amura
oryera

JIMCKpUMHUHAHTHBII
aHaJIN3

14

14

12

naboparopHas
pabora, 3amura
oryera

BaitecoBckas Teopust
peleHuit

18

12

12

naboparopHas
pabora, 3amura
oryera

I'paduueckue moaenu.
BaiiecoBckue ceTu.
MapkoBcKHe CeTH

16

12

12

KOHTPOJIbHAsI
pabora

Bcero uacos 3a
7 /9 cemectp

144

32

34

78

140

126

dopMa MIPOMEXK.
KOHTPOJIA

3a4éT Cc OLIEHKOH

Bcero yacos
JUCHUILIHHE

144

32

34

78

140

126

4JacCoOB Ha KOHTPOJIb

5. 1. TemaTn4yeckui NJIaH JeKIHi

No nexir

Tema 3aHATHA U BOIIPOCHI JICKIIUH

®dopma mpose+

JCHUS
(axTHB.,
WHTEpaK.)

KonnuecTBO
4acoB

O0P0

300

=

OchogHvle 60NpoChL:
1. O630p 3a7a4, pelIaeMbIX AITOPUTMAMHU
MaIIMHHOTO 00y4YeHus

BBeneHue B MalimHHOE 00y4YeHUE

2. Knaccuduxkarus anropuTMOB MallIMHHOTO

WNurepaxr.

2

2
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JInHelHbIe MOJEIIN PETPECCUN
OcHognble 80npocwl:

1. JIunelinas perpeccust

2. JIuneiitHple MOJIENIA pETPECCUu
3. bazucHele pyHKIUM

4. Perynsipuzanus

HNnTepaxr.

Jlorucruueckas perpeccus

OcHosHble 80NpPOCHL:

1. LeneBas QyHKIUS TOTUCTUYECKON perpeccuu
2. Perynspuzanus J10rTUCTUYECKON perpeccuu

NnTepaxr.

Hewponnsie cetu

OcHognble 80npocwl:

1. CtpykTypa HeilpoHa

2. CTpyKkTypa HEHPOHHOM CETH

3. OOyueHus HEHPOHHOM CETH C TTOMOIIBIO
aJIropuT™Ma 0OpPaTHOIO PACIPOCTPAHECHUS OIITUOKH

NnTepaxr.

JlepeBps pelieHuit

OcHognble 80npocwl:

1. CTpykTypa IepeBbEB PEUICHUI
2. Buasl pazaenstomux GyHKIUNA
3. OGyueHus iepeBa penieHui

4. Anroputm RandomForest

WNuTtepakr.

Anroputm AdaBoost

OcHogHble 80npocyl:

1. Onucanne anroputma AdaBoost

2. Marematnueckoe 000CHOBaHUE aJITOPUTMA
3. Kackan knaccudukaTtopon

HNuTtepakr.

OOBbeKThI ¥ pU3HAKU. TUIIbI 33124
pacrio3HaBanus. [lonaTne anroputma
pacnio3HaBaHusi. MeTo bl 00yueHus. DyHKIMOHAT
KAa4eCTBa aJrOpUTMa. OMIUPUIECKUI PUCK.
[TepeoOyuenue. O600maroIas CrroCOOHOCTb.

OcHosHbie 60npoChl:

1. O0bexThl U pu3Haku. Tumsl 3a1a4
pacrio3HaBanus. [lonaTne anropurma

2. Meroapl 00yueHus. OyHKIIMOHAT KauecTBa
anroput™ma. IMnupudeckuii puck. [lepeoOyuenue
3. O6o06maromast cnocoOHOCThb. CKOMB3AIMNN
KOHTPOJIb

HNuTtepakr.
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Merton Ommkaiimero cocena. Meroxa k
Oommxannnx coceaeil. Meron k B3BeleHHBIX
OmpKalmmx coceneil. MeToa map3eHOBCKOTO
OcHosHble 8ONPOCHI:

1. Meton Ommxaiiiero cocena

2. Meron k ommkaiiimmx cocenen

3. Metox k B3BeHIEHHBIX OJIMKAUIINX COCENEN
4. Metoa map3eHOBCKOIO OKHA

HNnTepaxr.

JIMCKpUMUHAHTHBIN aHAJIN3

OcHosHble 8ONPOCHI:

1. ITomaroBbIii TUCKPUMHUHAHTHBIA aHAJIU3

2. UnTepnpetanust GyHKIIMU JUCKPUMUHAIIMHT TSI
JBYX TPYIIII

3. AuckpuMuHaHTHBIE QYHKITUN JJIs1 HECKOJIBKUX

rpyIII

NnTepaxr.

10.

bayiecoBckas Teopus pelieHun

OcHognble 80npocwl:

1. Ouenka napaMeTpoB BEPOATHOCTHON MOJIEIIH
2. MeTtoa MakCUMAaJIbHOTO MPaBIONOA00us

3. Makcumu3zanus anocTepuoOpHON BEPOITHOCTH

WNuTtepakr.

11.

['paduueckue moaenu. baitecoBckue ceru.
MapkoBckue cetu

OcHosHble 80NPOCHL:

1. batiecoBckas kimaccugpuKaiys

2. OneHka mapaMeTpoB MaTEMAaTUYECKON MOJIENIH
00BEKTOB

3. Makcumu3zaius anocTepuopHON BEPOITHOCTH
JUJISI MaPKOBCKUX LIETIEN U IEPEBHEB

4. MUHAMU3ALMS SHEPTUU C TIOMOUIBIO Pa3pe30B
rpadoB. AJITOPUTM a-pacIIUPEHUS

5. AJITOPUTM pactpoOCTPAHEHUS TI0BEPHSI.
CTpyKTypHBIN METOJI OTIOPHBIX BEKTOPOB

WNuTtepakr.

HUToro

32

5. 2. TeMmbl NPAKTHYECKUX 3AHATHI

(He MpeyCMOTPEHO y4eOHBIM IIITAHOM)

5. 3. Tembl ceMMHAPCKHUX 3aHATHIA

(HE TpeyCMOTPEHbI y4eOHbBIM IITAHOM)

5. 4. IlepeyeHb 1a00paTOPHBIX PadoOT
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E DopmanpoBe| Ko mygectBo
E Tema naGopaTopHO pabOTHI (ng;i 4acoB
S UHTEpaK. ) ODO 300
1. |BBenenue B MammHHOE OOyUYEHHE AKT. 4 2
2. |JIuneliHbIe MOJIETTH PErpecCUu AKT. 2
3. [Jloructuueckas perpeccus AKT. 2 2
4. |HelipoHHble ceTH AKT. 4
5. |llepeBbs pelieHuit AKT. 2
6. |Anroputm AdaBoost AKT. 2 2
7. |Knacrepuzarus AKT. 2
8. |O0bekThl 1 npu3Haku. Tunel 3a1au AKT. 4
pacrio3HaBanus. [lonaTre anropurma
pacrno3HaBanusi. Metoibl oOyueHusi. DyHKImoHa
Ka4yeCTBa aJrOpUTMa. DMIIMPUUECKUN PUCK.
[TepeoOyuenue. O600MmarOIas CrI0COOHOCTb.
9. [Merox Ommxkaiiero cocena. Meron k AKT. 2
omkaiux coceneit. Meton k B3BEIIEHHBIX
Ompkammx coceneil. MeTon map3eHOBCKOTO
10. |/luckpuMUHAHTHBIN aHATN3 AKT. 4 2
11. |baiiecoBckasi TeopHsl pelieHUun AKT. 4
12. (I'paduueckue moaenu. baiiecoBckue ceTH. AKT. 2
MapkoBckue cetu
Hroro 34 8
5. 5. Tembl HHAMBUAYAJIBHbBIX 3AHATHH
(He MPE/LyCMOTpEHO YIeGHBIM MIaHoM)
6. [lepeyeHnb yueOHO-METOANYECKOT0 O0ecTiedeHHs IJIs CAMOCTOSITEILHOI
padoThI 00y4AKIIMXCH M0 JUCHHUILINHE (MOIYJII0)
CamocrosiTenpHas paboTa Mo JaHHOW IUCLHMILUIMHE BKIIOYAeT Takue (popMbl paboThI
Kak: pabora ¢ 0a30BBIM KOHCIIGKTOM; IIOJTOTOBKA K KOHTPOJBHON paborte;

nabopaTopHasi paboTa, MOATOTOBKA OTYETA; BBINOJIHEHUE KOHTPOJIBHON paboThI;

6.1. Conep:kaHue cCaMOCTOATEIbHOI PadOThI CTY/IEHTOB M0 TUCHUILIHHE (MOIYJII0)

HanMeHOBaHHE TEM U BOIPOCHI, BHIHOCHMMEIE Ha Kos-Bo yacos
Ne 5 ®opma CP
CaMOCTOSATENBHYIO paboT
Y Y 0®0 | 300
1 |BBeneHue B MalIMHHOE OOyUYEHUE naboparopast
paborTa, 6 11
IIOATrOTOBKA
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2 |JluHeliHbIE MOJIENIU PErPECCUU nabopaTopHast
pabora, 6 10
IIOATrOTOBKA
3 |Jloructuyeckas perpeccus nmaGopatopHas
pabora, 5) 10
HOATOTOBKA
4 |HeiipoHHbIC ceTH nmaGoparopHas
pabora, 6 10
IIOATrOTOBKA
5 | HepeBbs perieHui naGopaTopHast 6 g
pabora,
MHOATOTOBKA
6 |Anropurm AdaBoost nabopatopHas 6 6
pabora,
IIOATrOTOBKA
7 | Knacrepuszanus NnaGopaTopHast ; .
paborta,
IIOATOTOBKAa
8 |OObeKThI M mpu3HaKK. TUIBI 33029 nabopatopHast
pabora,
pacno3HaBanus. [lonsitue anropurma HoAroTORK
pacro3HaBaHus. Metojibl 00ydeHus. OyHKITMOHAT oTdera 8 12
Ka4yeCTBa aJIrOpUTMA. DMIIMPUUECKUN PUCK.
[TepeoOyuenue. O600MmAarOIas CrI0OCOOHOCTb.
9 [Meron Gmmkatimero cocena. Meron k ﬂa60p6aT0pHaﬂ
o 9 pabora,
Ommkalmmx coceneir. Meron k B3BeIIEeHHBIX HoIroTOBKa 6 12
onmkaimux coceneid. MeTo1 nap3eHOBCKOTO oTdera
10 |/IucKpMMUHAHTHBIN aHATH3 naboparopast
pabora, 3] 12
IIOATOTOBKAa
11 |baiiecoBckas TeOpHs pPELICHUI MO/IrOTOBKA K
KOHTPOJIBHOM 8 12
pabote
12 |I'paduueckue monenu. baliecoBckue ceTw. BBITIOJTHEHHE
M KOHTPOJIbHOM 8 12
apKOBCKHE CETH G
Hroro 78 126

Ilepeyennb yueOHO-METOANYECKOT0 OOecTeYeH sl ISl CAMOCTOSITeIbHOM padoThI

00y4YarImuxcs no JUCHUILINHE (MOTYJII0)

Jns  wsydeHus guctuiuinHbel  «MamuHHoe oOyuenue (Machine Learning)»

pa3pa60TaHH ciaeayromue MCTOJAUIYCCKNC pCKOMCHAAIINN

1.

Metoauueckue yka3aHUs K BBINOJHEHUIO KOHTPOJBLHOM pPaboOThl MO y4eOHOM
mucturuae  «Mammuanoe oOydenwe (MachinelLearning)» (mms CTyIeHTOB
3aouHoi (opmbl oOyuenus) [Hampasnenue nmoaroroBku 09.03.03 Ilpukiannas
undopmatuka, llpodpumns "llpuknamnas wHbOpMaTHKa B WHOOPMAIMOHHON
chepe"] / cocr. O.E. Ilepyn. — Cumdeponons: Kadeapa mnpuxmagHoit
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2. Meroanyeckue yKazaHUs K BBIMOJHEHUIO JIA0OPaTOPHBIX pPadboT Mo ydeOHOM
muctiurnHe «MammaHoe oO0yuenue (MachinelLearning)» (st cTyAeHTOB OYHOM
dbopmbl  oOyuenusi) [HampaBnenwe mnoxarotoBku 09.03.03  Ilpukiagnas
unpopmartuka, I[Ipopuns "llpuxnannas wuHdopmaTHka B HH(POPMAIIMOHHOMN
cpepe"] / cocr. O.E. IlepByn. — Cumdepomnons: Kadenpa mnpuxiagHoi

7. ®OH OLICHOYHBIX CPEACTB JJIS NPOBEACHHUS MPOMEKYTOUYHOM aTTEeCTAIMA

00y4aroIuUXcs Mo JUCHUILINHE (MOTYJII0)

7.1. IlepevyeHb KOMIIETEHIUI ¢ YKa3aHUEM 3TANOB UX (POPMUPOBAHUS B MpoIecce

OCBOEHHs 00pa30BaTEIbHOI MPOrpaMMblI

Heckpun OueHouHble
Komnerenunn
TOPBI cpencTBa
MK-1
3Harp METO/IbI IPOBEICHUSI aHAIN3a BRIOOpA MPOTPAMMHO- nabopaTopHast
TEXHOJIOTHYECKUX IIAaT(HOPM, CEPBUCOB U pabora, 3amura
uH(opmarmoHHsl X pecypcoB UC oT4yera
YMmers  [IPOBOAUTH aHAJU3 U BEIOOP MPOTPAMMHO- KOHTPOJIbHAS
TEXHOJIOTHYECKUX IIAaT(HOPM, CEPBUCOB U paborta
Bianers [HaBBIKAMU aHAJIM3a U BHIOOpA MPOTPaMMHO- N .
3a4€T C OLIEHKOU
TEXHOJIOTHYECKUX IIIAaT(HOPM, CEPBUCOB U
MMK-12
3HaTh CIIOCOOBI MPOBEICHUST 00CIICI0BaAHUS nabopaTopHast
OpraHM3alil,BBIABIAT HH(OPMALIMOHHBIE TOTPeOHOCTH | paboTa, 3ammuTa
IIOJIb30BATENEN oTyera
Ymers  [TpOBOAUTH 00CII€IOBAaHUE OPTAHU3AINH, BBISBIISITh KOHTPOJIbHAS
uH(}OpMaIMOHHBIE MOTPEOHOCTH MOJIb30BaTEIEH pabota
Baagers |HaBbIKamMu (OpMHUPOBAHMS TPEOOBAaHUI K N .
N 3a4€T C OLICHKOMN
uH()OPMAIIMOHHO ¥ cUcTeMe

7.2. Onucanue noka3areJieil 1 KpUTEpHeB OLICHMBAHNS KOMIIETEHIIMI HA
Pa3IM4YHbIX 3Tanax ux GopMHUPOBAHNS, ONIMCAHNE IKAJI OLIEHNBAHUS

OneHoOYHEbIE
CpeacTBa

YpoBHH cHOPMUPOBAHHOCTH KOMITCTCHITUN

KomnerenTHocTh
Hec(hopMHpOBaHa

ba3oBelii ypoBeHb

KOMIICTCHTHOCTHU KOMIICTCHTHOCTHU

JocTaTouHslil ypoBEHb

Beicokuii ypoBeHb
KOMIIETEHTHOCTHU

10
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KOHTpOJIbHas paboTa

BrinonneHo
HpaBI/IJIBHO MCHCECC

30%

BrinonHeHno He
meHee 50%
TEOPETUYECKOMN

Brimmonaeno 51 -
80% Tteop. yactu,
MIPAKTUIECKOE

Breimonueno 6onee
80% TeopeTrueckoi
qacTH,

TEOPETHUECKOM YacTH U Mpak- 3a/laHKe CIIeJaHO |MPaKTUYECKOe
4acTH, TUYECKUX 3a/IaHHH |TOJTHOCTHIO C 3a/1aHK€ BBIOJIHEHO
MPaKTUYECKAS (WM TIOJTHOCTBIO  |HECYIIIECTBEHHBIM |03 3aMeuaHuil.
4acTh WIHA HE CIEJIaHO Y 3aMEUYaHUSIMHU
cleNaHa win MPaKTUYECKOe
BBITIOJIHCHA MEHEE |3a/IaHHe).
30%
nmabopaTopHas He Brinosinena Brinosinena Pabota Pabota BeImosHeHa
pabota, 3ammuTa WM BBITIOJIHEHA C |4YaCTHYHO UJIM C  |BBINOJIHEHA MOJIHOCTHIO,
oTyeTa rpyObIMUI HapYIICHUSAMU, MOJIHOCTHIO, odopmiieHa 1o
HapYIICHUSMU, BBIBOJIbI HE OTMEYaIOTCs TpeOOBaHUSIM.
BBIBOJIbI HE COOTBETCTBYIOT HECYIIECTBEHHBIE
COOTBETCTBYIOT L. HEJOCTaTKU B
e paboThl. 0o(pOpMIICHUH.
3a4€T C OLICHKOU He packpsiT Teoper.Bomipocsl  |Pabota Pabota BeimonHeHa
MOJIHOCTHIO HU PaCKpBITHI C BBITIOJIHEHA C MOJTHOCTBIO,
OJIMH TE€OP.BOMPOC, |3aMEUAHUSIMH, HECYIICCTBEHHBIM |0(hOpMIICHA 110
MIPaKTUYECKOe OJIHAKO JIOTHKA Y 3aMEUaHUSIMHU. | TpeOOBaHUSIM.
3a/laHue He coOroieHa.
BBINIOJHEHO uinn  |[IpakTuueckoe
BBITIOJIHEHO 3aJjaHue
crpyopiMu BBIIIOJIHEHO, HO C
OIIMOKaMHU. 3aMEYaHUSIMU:
HaMEYeH XOJI
BBITIOJIHCHUS],
OJ/IHAKO HE MOJHO
PaCKpBITHI
BO3MO>KHOCTH
BBITIOJIHCHHUSI.

7.3. TunoBbie KOHTPOJIbHBbIE 3aJaHUS UJIM UHbIE MAaTEePUAJIbl, HE00XO0AMMbIE 1JIS
OLICHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJILHOCTH,
XapaKTepu3yIuX 3Tanbl GOpMHUPOBAHNSA KOMIIETEHIMH B NMPoLecce 0CBOCHMS
o0pa3oBaTe/IbHOI MPOrpaMMbl

7.3.1. IlpumepHble 321aHUA 1)1 KOHTPOJBHOU padoThI

1.3Haunmble MapameTpsl,

Pa3IMYHBIX TUHAMHWYCCKUX OKCIICPTHBIX CUCTCM.

2.0npeneneHue T0THYECKOM MOJIETU MTPEACTABICHUS 3HAHUU.

II0 KOTOPBIM HGHCCOO6p33HO IIPpOBOANTL CPABHCHUC

3.0npeneneHue CTpaTerud YOPaBICHUS B OKCHEPTHBIX CUCTEMax U TPUBEIUTE
KJ1acCU(UKAIIUIO CTpaTErui.

4.@opmaibHOE ompeiesienre nNpoaykKinoHHo# cucremsl (1o E.ITocty u A.Hbroamny).

11
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5.Benyuue Tenaeniuu B pazpadborke MC it ecTeCTBEHHO-SI3bIKOBBIX CHCTEM.

6. maBHbIe HanpaBiIeHUs CTPYKTYpU3AIUU IPU MPOEKTUPOBAHUM SKCIIEPTHBIX CUCTEM.
7.Metopbl, TpUMEHsSEMbIE JIsl TECTUPOBAHUS COBPEMEHHBIX IKCIIEPTHBIX CUCTEM.
8.OCHOBHbIE HAIPaBJICHUS UCIOJIb30BAHUS MPOOIEMHO/TIPEAMETHO-OPUEHTUPOBAHHBIX
nc.

9.0cHOBHBIEC pa3zNUYUsl MEXAY MOJAXOAOM, MCIOIB3YIOUIUM YIpaBiisieMble 00pa3iamMu
MpaBUIIa, ¥ MOJX00M, UCIIOJB3YIOUIUM YIIPaBIsIeMble 00pa3aMu MOTYJIH.
10.0OcHoBHbIE TUTIBI TpoOIeMHBIX cpen u UC

7.3.2. lIpuMepHBIe BONPOCHI K 3alIUTe Ja00PATOPHBIX PadoT

1.Paznuuus mexay pabodrMMu IPOCTPAHCTBAMM M MOJTYJIIMH MPUKIIATHON CUCTEMBI.
2.CraTuyeckue U JUHAMUYECKHE 3aauH.

3.Meron moucka pelieHH B albTEPHATUBHBIX MPOCTPAHCTBAX MPU HEMOJHBIX U
HETOYHBIX JTAHHBIX.

4. MeToJ oucKa pelIeHUi B UEPApXUU MIPOCTPAHCTB.

5.Merox norcka peleHuid B OJHOM IPOCTPAHCTBE.

6.MeToj moucka peleHui ¢ UCIOIb30BAaHUEM HECKOJIBKUX MOJIETIEH.

7.0cHoBHBIE pexUMBI paboThl IC.

8.ba3oBbie TUIIBI qUArpamm, KCIOIb3yEMbIE€ B METOJOJIOTUU Pa3pabOTKH SKCHEPTHHIX
CUCTEM.

9.I'maBubie TeHneHMu B pa3padotke MC A SKCIEPTHBIX CUCTEM.

10.[locTonHCTBa 1 OCOOEHHOCTH CUCTEM, YIIPABISIEMBIX 00pa3Iiamu.

7.3.3. Bonpochl K 32a4€Ty € OLICHKOH

1.00630p 3amay, pemaeMbIX alrOPUTMAMH MAIIMHHOTO O0y4YeHUsI
2.Knaccudukanus aaropuTMOB MAIIMHHOTO OOYYECHUS
3.JIuHeHbIE MOJEIN PETPECCUU

4.bazucHbie QPyHKIINU

S.Perymsipuzanus

6.1lleneBast PyHKIUS TOTUCTUYECKON perpeccuu
7.Perynsipusanus JOTUHCTUYECKOU PErpeccuu

8.CTpyKTypa HeiipoHa

9.CTtpyKTypa HEMPOHHOM CEeTH

10.ITepuentpon

11.006yueHust HEUPOHHOM CETH C MOMOIIBIO ANTOPUTMA OOPATHOTO PACIPOCTPAHCHUS
OIINOKHU

12.CTpyKTypa IepeBbEB PEUICHUI

13.Buasl pazaenstonux GyHKITANR

14.00yuenust nepeBa penieHui

12
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15.Anroputm RandomForest
16.Anroputm AdaBoost
17.Kackan kimaccupukaTopoB

18.Knacrepuzanus

19.06yuenue 6e3 yuutens

20.Anroput™ k-means

21.Mepapxuueckas KiacTepu3aius

7.4. MeToanuyeckue MaTepuaJibl, ONpeaesiomme NpoueIypbl OHeHUBAHUS
3HAHMI, yMEHUH, HABBIKOB M (MJIM) ONBITA JeSITEJIbHOCTH, XapaAKTEePHU3YOIIHX
ranbl GOPMUPOBAHNSA KOMIIETEHIIUIA.

7.4.1. OueHuBaHue BHINIOJHECHUS KOHTPOJIbHOM padoThI

Kpurepuit

YpoBHU HOpMUPOBAHUS KOMITETCHIIUM

OLCHUBAaHUA

bazoBrrit

JlocTaTo4YHbIM

Bricoxunit

ITonHOTa M IPaBUIBHOCTH
OTBeTa

OTBET NOJHBINA, HO €CTh
3amMeuanus, He 6bomee 3

OTBET NOJIHBIH,
TOCJIeI0BATEIbHBIN, HO
€CTh 3aMeUaHus, He 0ojee
2

OTBET NOJIHBIH,
MOCJICA0BATEIIHHBIN,
JIOTUYHBIN

6-7

7-8

8-10

CreneHb 0CO3HAHHOCTH,
MMOHUMAaHUS N3y4EeHHOTO

Marepuain yCcBOEH U
H3JIAraeTcsl OCO3HAHHO,
HO ecTh He OoJjiee 3
HECOOTBETCTBUM

Marepuan yCBOEH U
H3JIaraeTcsi OCO3HAHHO,
HO eCTb He 0oJiee 2
HECOOTBETCTBUI

Marepuain yCBOEH U
U3J1araeTcsi OCO3HaHHO

2-3

34

45

SI3pIkOBOE OopMITEHHE
oTBeTa

Peus, B ienom,
rpaMOTHAas1, COOIIOIEHBI
HOpPMBI KYJIbTYpPEI PEYH,
HO €CTh 3aMEYaHusl, He

Peus, B nienom,
rpaMOTHast, COOJFOICHBI
HOPMBI KYJIbTYPBI PEUH,
HO €CTh 3aMEUaHus, He

Peub rpamorHasi,
COOJTIO/IEHBI HOPMBI
KYJIbTYpbI peun

2-3

3-4

45

Cobmoienne TpeboBaHM K
0 OpMIIEHUIO

He Ooitee 4 3amevyanuii

He Ooitee 3 3ameuanuii

I[paBunbHOE O opMIIEHUE
CCBUIOK Ha UCTIONb3YEMYIO
JUTEpaTypy; IPaMOTHOCTh
U KYJIbTYpa H3JI0XKEHHS;
BJIaJICHUE TEPMHHOJIOTHEN
Y TIOHSTUIHBIM anmnapaTom
npo0OIieMbl; COOII0AEHHE
TpeOoBaHU K 00BEMY

pedepara

2-3

34

45

13
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I'pamoTHOCTB He Gonee 4 3ameuanuit  |He Oonee 3 3amewanuit  (OtcyTcTBHE
oporpaduueckux u
CHHTaKCHYECKHUX OIIUOOK,
CTHJIMCTUYCCKUX
HOTPELIHOCTEH; OTCYTCTBHE
OIIEYATOK, COKpAICHUN
CIIOB, KpOME
OOMICTIPUHSATHIX;
JUTEPaTypHbIA CTUIIb
2-3 3-4 4-5
Uroro 14-19 19-24 24 - 30
7.4.2. OueHuBaHue J1a00pPATOPHBIX padoOT
Kpurepuit YpoBHU opMUPOBAHUS KOMIIETEHIIUMA
OLICHMBaHUA bazoBbii JlocTatouHbIi Bricokuii

Brinonnenue u
odopmIiteHnEe TabopaTOPHOH
paboThI

PaOora BeIIOTHEHA
YAaCTUYHO WIIU C

JlaboparopHas pabora
BBITIOJTHEHA TOJIHOCTBIO,

JlaboparopHast padora
BBITIOJTHEHA TIOJTHOCTEIO,

HapYIICHUSMH, BHIBOABI  |OTMEYAIOTCS oopmiiena coracHo
YaCTHYHO HE HECYIECTBCHHBIE TpeOOBaHUAM
COOTBETCTBYIOT IEIIH, HEJIOCTAaTKU B
odopmIIeHHE CONEPKUT  |oopMIIeHUH
HEJIOCTATKU

10-12 13-16 17-19

KauecTBO 0TBETOB Ha
BOITPOCHI BO BPEMsI 3aIlIUTHI

Bonpocs! ais 3a1uTthl
PACKPBITHI HE TIOJIHOCTBIO,

Bonpocs! packpsIThl,
OJITHAKO UMEI0TCS

OTBeTHI HOTHOCTHIO
PaCKpBIBAIOT BOIIPOCHI

paboTHI OJIHAKO JIOTHKA 3aMe4aHus
co0IroieHa
8-9 9-10 10-11
Htoro 18-21 22 - 26 27-30
7.4.3. OueHuBaHue 3a4eTa ¢ OlleHKOM
Kpurepun YpoBHU HOpMUPOBAHUS KOMITETEHIIUMA
OLICHUBAaHUSA bazoBbIit JlocTaTouHbIi Bricokuii
[TomHoTa OTBETA, OtBeT noyHbIHN, HO €cTh  |OTBET IOIHBIH, OTBeT NOJIHBIM,
[IOCJIE0BATENLHOCTD U 3aMedaHus, He 6ojee 3 |[MOCIENOBATENBHEIN, HO  |IOCIIenOBaTENbHEIH,
JIOTUKA U3TI0KEHHUS €CTh 3aMeuaHus, He 0oee [JIOrnYHbII
2
2-3 4-5 5-7

IIpaBUIBHOCTH OTBETA, €TI0
COOTBETCTBHE paboueit
mporpamMme yueOHOM
JUCHUITIINHBI

OTBeT COOTBETCTBYET
paboueii mporpaMme
y4eOHOH AUCIUIUINHEI, HO
€CTh 3aMeuaHus, He 0oJiee

3

OTBET COOTBETCTBYET
paboueit mporpamme
y49eOHOM TUCIIMILTAHEI, HO

€CTh 3aMeuaHus, He 0oJiee
2

OTBeT COOTBETCTBYET
paboueii mporpamme
y4eOHOH TUCTIMILTAHBI

34

45

5-6
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CriocoOHOCTh CTyeHTa
apryMEHTHPOBATh CBOU
OTBET ¥ MPUBOAUTD
HpUMEPBI

OTBeT apryMEHTHPOBAH,
MPUMEPBI TPUBEACHBI, HO
ecTb He Oojee 3
HECOOTBETCTBUIM

OTBeT apryMEHTHPOBAH,
MIPUMEPHI TPUBEICHBI, HO
ecTh He Oomee 2
HECOOTBETCTBUM

OTBeT apryMeHTHUPOBAH,
MPUMEPHI TPUBEACHBI

34

45

5-6

OC03HaHHOCTE U3JIara€MOro
MaTepuaia

Marepuai yCBOEH U
H3JIaraeTcsl OCO3HAHHO,
HO eCTh He OoJee 3
HECOOTBETCTBHI

Marepuan yCBOEH U
H3J1aracTcs OCO3HAHHO,
HO ecTh He Ooee 2
HECOOTBETCTBHI

Marepuai yCBOEH U
U3J1araeTcsi OCO3HaHHO

34

45

6-7

CooTBeTcTBHE HOPMAM
KYJIBTYPBI peun

Peun, B ienom,
rpaMOTHasi, COOJIFOICHBI
HOPMBI KyJIbTYpbI PEUH,
HO €CTh 3aMEUaHus, HE

Peus, B nienom,
rpaMOTHAs, COOJIFOICHBI
HOPMBI KYJIbTYpbI PEYH,
HO €CTh 3aM€YaHusl, HE

Peub rpamoTHasi,
COOIIOICHBI HOPMBI
KyJNbTYpbl peun

34

45

6-7

KauecTBo 0TBETOB Ha
BOTIPOCHI

Ectb 3ameuanud x
OTBETaM, He Ooiee 3

B nemxom, oTBETHI
PacKpBIBaIOT CYTh
BOIIpOCa

Ha Bce Bompocs! momy4eHsl
HCYEPIIBIBAIOLINE OTBETHI

3-4

45

6-7

Htoro

17 -23

24 -30

33-40

7.5. UToroBasi peiTUHIOBAasl OLICHKA TeKYLIeH U MPOMEKYTOYHOH aTTeCTALUU
CTYAEHTA MO0 AMCHUILIHHE

[To yueOHOW AUCHUIUIUHE

«MamunHoe oOydeHue

(Machine Learning)»

ucnonb3yercs 100-0amuibHas pedTuHroBas cucrema oreHuBaHus (50 6aIoB TEKyIIero
KOHTPOJIs ¥ 50 6aNyIOB MPOMEXKYTOUYHOTO KOHTPOJIS), UTOT OLICHUBAHMS YPOBHS 3HAHUH
oOyyaromuxcsi MpeaycMaTpuBaeT 3a4€T C OLIGHKOW. 3aueT BBICTABISETCS BO BpEMs
nocieHero J1abopaTopHOTO 3aHATUS TMPHU YCIOBUU BBHITIOJHEHHUS BCEX YUEOHBIX
MOPYYEHU CTPOroil OTYETHOCTH (KOHTpoJibHast pabora) u He MeHee 60% wuHBIX
y4eOHBIX TOpPYYEHUH, MNPEeAyCMOTPEHHBIX YyuyeOHbIM TuiaHoM u PIIJI. Hanuuwue
HEBBITIOJIHEHHBIX ~ YYEOHBIX  TMOPYYEHUH  MOXKET  ObITh  OCHOBAaHHMEM IS
JOTIOTHUTETHHBIX BOMPOCOB IO JAUCIMILIAHE B XOJ€ MPOMEXKYTOYHOU aTTecTanuu. Bo
BCEX OCTAJBHBIX CIyyasx 3audeT claercs OO0yyarouMMHCs B JaTbl, Ha3Hau€HHBIE
MPENnoAaBaTENEM B IEPUOJ COOTBETCTBYIOIINN MPOMEKYTOUYHOM ATTECTALUU.

Htoroass pelTuHTrOBasi oOleHKa R akageMHUuYecKOW YCIEIIHOCTU CTYyJAEeHTa II0
JTUCITUTIIIMHE OTpeensieTcs o ¢popmyrie:

R :Zn:Ti + D,rue

T';— peiiTUHTOBAas OLIEHKA CTYJIEHTA M0 BCeM (popMaM TEKYLIEro KOHTPOJIS;
O — peHTHUHrOBas OIIEHKa CTYJICHTa MO pe3yJibTaTaM dK3aMeHa (3a4eTa).

HlIkana ouenusanus mexkyuwieil U RPOMEHCYmMoUHOU ammecmayuu CmyoeHma

|YpOBHI/I dbopmupo- Cymma 6aioB mo OreHka 1o 4eThlpex0alIbHOM 1ITKaje

15
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BaHUs KOMITETEHIINH [BCEM (popMam KOHTPOIIS JUIS 3a9€Ta ¢ OICHKOM

Bricoknii 90-100 OTJINYHO
JlocTaTOYHBIM 74-89 XOPOIIIO
bazoBriit 60-73 yIOBJICTBOPUTEIIHHO

Komnerenuus ne
chopMupoBaHa

0-59 HEYJIOBJIETBOPUTEILHO

Peiimunzoeasn oyenka mekyuwie2o KOHmpoJia 3a 7 cemecmp 0nsa cmyoenmos OD0O

YpoBHH OpMUPOBAHUS KOMITCTSHITUMA
dopma KOHTPOJIA — — —
bazoBrii JlocTaTo4YHbIN Bricokuii
14 -19 19-24 24 - 30
KOHTpOJIbHAs paboTa
nabopaTopHas 18 - 21 22 - 26 27 - 30
paboTa, 3amura
oTyeTa
OOas cymma 6aos 32 -40 41-50 51-60

Peitmunzoeasn oyenka npomexncymouno2o KOHmMpoaa 3a 7 cemecmp 0isa CmyOeHmos

dopma KOHTpOIS

YpoBHU HOpMUPOBAHUS KOMITETCHIIUM

bazoBblii JlocTaTouHbIi

Bricoxknit

3a4éT C OLIEHKOH 17 - 23 24 - 30

33-40

8. IlepeyeHb OCHOBHOM M IONOJHUTEJIBHOM Y4eOHOM JTUTEPATYPhl, HEOOXOAUMOMH

JJISE OCBOCHMS JTUCHUILIMHBI (MOXYJIs1)

OcHoBHas JuTEparTypa.

Twun

Ne bubnuorpaduueckoe onucanue (yuaeSimnx, yueSitoe Kor-so B
i it | O
1. |llakna H. MamunaHoe oO0ydenne u  TensorFlow:
pykoBonactBo / H. I[akma. - CII6. M. ExkarepunOypr: PYKOBOACTB| 15
Turep, 2019. - 332 c. ©
2. |®nax, II. MammuHoe oOyuenume. Hayka u HCKycCTBO
MOCTPOCHHUS aJITOPUTMOB, KOTOPBIC M3BJICKAIOT 3HAHWS W3
nauaeix [ I1. dmax. — Mocksa : JIMK IIpecc, 2015. — https://e.
400 c¢. — ISBN 978-5-97060-273-7. — Tekcr : lanbook.
ANEKTPOHHBIN //  JlaHb .  DJICKTPOHHO-OMOIMOTCYHAS com/boo
cucrema. — URL.: https://e.lanbook.com/book/69955 (nara k/69955
oopamienns: 21.09.2020). — Pexum gocryma: uis

aBTOPHU3. I1OJIb30BATEICH.
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Kyk, JI. MamunHoe o0OydeHHE C UCNONb30BAaHUEM
oubmmotexn H20 / 1. Kyk ; mepeBon ¢ anrmuiickoro A. b.

OrypuoBa. — Mocksa . JIMK Ilpecc, 2018. — 250 c. — https://e.
ISBN 978-5-97060-508-0. — Tekct: >SIEKTPOHHBIH // lanbook.
Jlanp : anekTpoHHO-OMOMMOTEeuHas cucrema. — URL: com/boo
https://e.lanbook.com/book/97353  (mara  oOpameHus: k/97353
28.09.2020). — Pexum jgocTyma: I aBTOPH3.
MOJIb30BATEIICH.
4, |Pamka, C. Python w wmammHHOe O0OyYeHHE: KpailiHe
HEeoOXoauMoe MocoOue Mo HOBEHIIel MIpeacKazaTelbHON
aHaJmuTUKe, oO0s3aTeibHOE 111 Oojee  TIIyOOKOTO
MOHUMAHUA METOJOJIOTUM  MAIIMHHOTO  OOy4eHHs https://e.
pykoBozcTBo / C. Pamka ; mepeBoj ¢ aHrmiickoro A. B. Camoyunte lanbook.
JlorynoBa. — Mocksa . JIMK Ilpecc, 2017. — 418 ¢. — 1 com/boo
ISBN 978-5-97060-409-0. — Tekct : snextponnslit //|[PYKOBOACTBI 11 4490
Jlanp @ snexTpoHHO-OMOMMoTeyHass cucrema. — URL: a 5
https://e.lanbook.com/book/100905 (mara oOpameHus:
28.09.2020). — Pexum jgocTyma: s aBTOPH3.
MOJIb30BATEIICH.
JonoJHUTeILHASA JIUTEPATYpA.
No Tun Kos-Bo B
/i bubnuorpaduueckoe onvcanue (zzzfg::%::g:s_e) GHGL
MeTo nocoBHe, Ap.
1. |[Hapnen, b. KpynHomacmraObHoe MamimHHOE OOy4YeHUE
BMecTe ¢ Python : yueOnoe mocobue / b. Hlapaen, JI.
Maccapon, A. bockertu ; nepeBon ¢ aHrimiickoro A. B. https://e.
JlorynoBa. — Mocksa . JIMK Ilpecc, 2018. — 358 ¢. — Vet lanbook.
ISBN  978-5-97060-506-6. — Tekcr : amektponusiit //| ° COuPe | miboo
Jlanp : anekTpoHHO-OMOMMoTeuHas cucrema. — URL: noco6us k/10583
https://e.lanbook.com/book/105836 (mara oOpameHus: 6
28.09.2020). — Pexum Jgoctyma: Ui aBTOPH3.
TOJIb30BATEIIEH.
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2. [Uuno, K. Mammnnoe oOydyeHue u 0€30MaCHOCTH
pykoBoncteo / K. UYwmo, . Dpumdn ; mnepeBox cC _
anrmmiickoro A. B. Chactuna. — Mocksa @ JIMK Ilpecc,| Camoyunte https://e.
2020. — 388 c. — ISBN 978-5-97060-713-8. — Texer:| mmu | 2N00OK.
SJIEKTPOHHBIA //  Jlanb | 3JIEKTPOHHO-OUOIMOTEYHAS | pyKOBO/ICTB i?gf?g
cuctema. — URL: https://e.lanbook.com/book/131707 a
(mata oOpamenus: 29.09.2020). — Pexxkum mocTyma: Juis !
aBTOPU3. ITOJIb30BATEIIEH.

9. Ilepevyenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTEepHET», HEOOXOAUMBIX JJIs1 OCBOCHHS TUCHUIIMHBI (MOXYJIs1)

1.ITouckoBsie cucteMsl: http://www.rambler.ru, http://yandex.ru,

2.DenepanbHbll 00pa3zoBaTEIbHBIN MOpTan www.edu.ru.

3.Poccuiickas rocyaapcTBeHHas ondiuoreka http:// www.rsl.ru/ru

4.I'ocygapcTBeHHasi myOiauyHas HaydHO-TexHMueckas OuoOnunorexka Poccum URL:
http://gpntb.ru.

5.l'ocygapctBeHHOE  OIOJKETHOE  yupexaeHue KynbTypsl PecnyOmuku  Kpbeim
«Kpbimckas pecnyOnnKaHcKas yHHUBEpcaJbHas Hay4yHas OoubanoTeKa»
6.Ilenarornueckas 6ubnanoteka http://www.pedlib.ru/

7.Hayunas snextponHas oubnuoreka eLIBRARY.RU (PUHIY)

10. MeToauveckue yKazaHus JJisl 00y4alOIIMXCsl M0 OCBOCHUIO M CIIUTIIMHBI
O01mme pekoMeHIAUMH IO CAMOCTOSATEJILHOM padoTe 0aKkaaaBpoB

[TonroToBKa COBpEeMEHHOT0 OakanxaBpa MPEIoiaraeT, 4To B CTEHaX YHHBEPCUTETA
OH OBJIaJIeeT METO0JIOTUEH camooOpa3zoBaHus, CaMOBOCITUTAHUA,
CaMOCOBEPIIICHCTBOBAHUSA.  OJTO  OMNPEACNISIeT  BAaXHOCTh  AKTHBU3AIMH  €TO
CamocTosaTenpHass pabota (HOpMHPYET TBOPUYECKYI0 AaKTUBHOCTH OakajaaBpoOB,
NPEICTABICHHE O CBOUX HAYYHBIX W COIMAJIBHBIX BO3MOXHOCTSX, CIHOCOOHOCTH
BBEIWICHATh TJIaBHOE, COBEPIICHCTBYET TPUEMBI  OOOOIICHHOTO  MBINIJICHUS,
npeanoyaraeT Oosiee TIYOOKYIO MPOPaOOTKY MMM OTACIBHBIX TEM, OINPEISICHHBIX
OCHOBHBIMHU BHJIaMH U (hOpMaMHU CaMOCTOSITEIIBHOW pabOTHI CTYJASHTOB 10 JaHHOMH
JTUCITUTIIINHE SIBJISIOTCS: CaMOIIOATOTOBKA TI0 OTJEIBHBIM BOTIpOcaM; paboTa ¢ 6a30BbIM
KOHCTIEKTOM; TOJATOTOBKA K KOHTPOJIbHOUM pabote; naboparopHas paboTa, MoJAroToBKa
OTYETa; BBHITTOJTHEHNE KOHTPOJILHOM paOOThI; MOJATOTOBKA K 3a4€Ty C OIEHKOM.
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BaxHOM 4acThi0 CaMOCTOSITENIbHON paOOThI SBJSETCS YTEHHUE YUEOHOU JIUTEpaTypHhI.
OcHoBHast QyHKIHS y4eOHHUKOB — OPUEHTHPOBATh B CUCTEME T€X 3HAHWM, YMEHUU U
HABBIKOB, KOTOpBIE JOJDKHBI OBITh YCBOEGHBI MO JAHHOW JUCHUIUIMHE OyAyHIMMU
CHeIHAIMCTaMU. YYeOHUK TakkKe CIYXKHUT MyTEBOAUTEIEM 110 MHOTOYHCICHHBIM
NPOU3BEJCHUSAM, OpPHUEHTHPYS B HMEHaX aBTOPOB, CHIECHHAIU3UPYIOMIUXCA Ha
ONpeJEAEHHBIX HAyYHBIX HAIpPABJICHUAX, B Ha3BaHUAX MX OCHOBHBIX TPyAOB. Bropas
GbyHKIMS ydeOHHKA B TOM, YTO OH OYEPUYMBAET HEKHIl KPyr 00s13aTeIbHbIX 3HAHUU IO

YreHre pEKOMEHJIOBAHHOW JIMTEpaTypbl — 3TO Ta [JaBHasg 4YacTb CHCTEMbI
CaMOCTOSITEJIbHOM yueObl OakanaBpa, KOTOpas oOOecnedyMBaeT MOJJIMHHOE YCBOECHHE
HayKu. YUTaTh 3Ty JIUTEPATypy HYKHO IO NPUHLMILY: «UJEs, TEOPUs, METOJ B OJIHOM, B

Bo Bcex ciyyasx pEeKOMEHAYETCS PACCMOTPEHHE TEOPETHYECKHX BOIIPOCOB HE
MEHEEe 4YeM II0 TPEM HCTOYHUKaM. M3yueHue mpoOsempl 1O pa3HbIM HUCTOYHUKAM -
3aJI0r TIyOOKOro yCBOEHMsI Haykh. MIMEHHO 3TOT OJIOK, Hapsiay C BBINOJHEHUEM
NPaKTUYECKUX 3aJaHuil SBJISETCA BEAYUIMM B CTPYKTYpE CaMOCTOSITENIbHON paboThI

Buumanuio OakalaBpoB MpejaraloTcsi CHUCOK JIUTEpaTyphbl, BOINPOCH K
CaMOCTOSITEIBHOMY U3YYEHHIO U BOIIPOCHI K 3a4ETy.

JInst ycnemHoro OBIAaJ€HHS] JUCUUILIMHON HEOOXOAMMO BBINMOJHATH CIETYIOIINE
TpeOOBaHMUS:

1) BBITIOJIHATH BCE ONMPEEICHHBIE POIPaMMON BUIBI paloT;

2) mocemaTh 3aHATHUS, T.K. BECb TEMaTUYCCKUI MaTeprall B3aUMOCBSI3aH MEXIy COOOM
M, 3a4acTyl0, CaMOCTOSTEIIBHOIO TEOPETHYECKOrO OBJIAJEHHS IPOMYIIEHHBIM
MaTepuaioM HEIOCTaTOYHO JJIsl KAYECTBEHHOTO €0 YCBOEHUS;

3) Bce paccMmarpuBacMble Ha 3aHATHSIX BOIPOCHI 0053aTeNbHO (DUKCHPOBATH B
OTJENbHYIO TETPAJb U COXPAHATH €€ 10 OKOHYaHUsI OOyUEHUs B BY3€;

4) mpoSIBISATH AaKTUBHOCTh MPH MOATOTOBKE M HA 3aHSTHUSAX, T.K. KOHCYHBIH pe3yJbTaT
OBJIAJICHUS] COJEpKAHHEM AMCLMIUIMHBI HEOOXOJuM, B IEPBYIO OuYepedb, CAMOMY
5) B ciydasx TMpormycKa 3aHATHH 10 KaKUM-JIMOO MpHYMHAM  00S3aTEeNIbHO
oTpabaTbiBaTh  MPOMYUIEHHOE MpPENnojaBaTeliio BO  BpeMs  UHAUBUAYaIbHbBIX

BreypouHas 1eaTenbHOCTh OakagaBpa o JaHHOW JUCUUILIMHE IPEANnoaraer:

- CAMOCTOSITENIbHBIA MTOMCK OTBETOB M HEOOXOAMMON MH(OPMALUMU N0 MPEIIOKEHHBIM
BOIIPOCAM;

- BBIIIOJIHEHUE KOHTPOJIbHOM padoTHlI;

- BBIpA0OTKY YMEHUU Hay4HOU OpraHu3aluu Tpyaa.

VYcnemnas oprauu3anys BpEMEHHU M0 YCBOSHUIO JTAHHOW JUCLMIUIMHBI BO MHOTOM
3aBHCHUT OT HaJIM4YMs y OakajaBpa yMEHHUS CaMOOPTaHMU30BaTh ce0s U CBOE BpeMmsl st
BBINIOJIHEHUSI TPEJJIOKEHHBIX JOMalmHuX 3agaHuid. OObEM 3alaHuil paccuuTaH
MakcUMajdbHO Ha 2-3 4aca B Heaemo. [lpy 3TOM airoputM MOATOTOBKH OyneT
1 stan — moWcK B JUTEpaType TEOPEeTUYECKOM HHGPOpMAIMU MO MPEaI0KEHHBIM
MIPENOIABATENIEM BONPOCAM;

2 3Tar — OCMBICIEHUE NTOJIYYeHHOU MH(POPMALIMK, OCBOEHHUE TEPMUHOB U TTOHSITHH;
3 3Tam — cocTaBlieHUE TJIaHa OTBETa Ha KaX bl BOIIPOC;
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4 3Tan — MOKWCK NMPUMEPOB MO TAHHOM ITpobIeMaTHKE.
PabGora ¢ 0a30BbIM KOHCIIEKTOM

[IporpaMMo# TUCHUIIIUHBI TPEAYCMOTPEHO YTEHHUE JIEKIUI B pa3nuyHbIX (popmax
UX TPOBEJACHUS: MPOOJEMHbIE JEKIMM C OJJIEMEHTaMU »JBPUCTHUECKON Oecempl,
UH()OpPMAIMOHHBIE JICKIIMH, JIEKIHUA C ONOPHBIM KOHCHEKTHPOBAHHUEM, JIEKIIUU-

Ha nexnusax mnpemnojaBareiib paccMaTpUBAeT BOMPOCHI MPOrpaMMbl  Kypca,
COCTaBJICHHOW B COOTBETCTBHH C I'OCYJIapPCTBEHHBIM 00pa30BaTEIbHBIM CTaH1apTOM. M3-
32 HEJOCTAaTOYHOTO KOJMYECTBA ayJAMTOPHBIX YacOB HEKOTOPHIE TEMbl HE YJaercs
OCBETUTH B TOJHOM O0BEME, MOATOMY IHpenoAaBaTellb, MO CBOEMY YCMOTPEHHIO,
HEKOTOpPbIE BOMPOCHI BHIHOCUT HA CAMOCTOSITENIbHYIO paOOTy CTYJIEHTOB, PEKOMEH]YS

Kpome aToro, Ass JIydmiero OCBOEHHUSI MaTepuaia U CHUCTEMaTH3allud 3HAaHUU TI0
JUCHUIUINHE, HEOOXOUMO MOCTOSIHHO pa30MpaTh MaTepHalibl JEKIUNA 110 KOHCIIEKTaM
1 y4€OHBIM IOCOOUSIM.

Bo Bpems caMoCTOSTENbHOW NpOpabOTKH JIEKIMOHHOTO Marepuaia ocoloe
BHUMAaHUE CJIEIYeT YAENIATh BOSHUKIINM BOIIPOCAM, HETIOHATHBIM TEPMUHAM, CLIOPHBIM
TOYKaM 3peHus. Bce Takne MOMEHTHI CeyeT BBIACIUTh WM BBIMUCATH OTIACIBHO IS
JaJbHENIIero oOCYKJIeHUsl Ha 3aHATUU. B ciydyae HeoOXoaumocTu oOpamarbes K
IIPENOJABATENI0 3a KOHCyJbTanuen. [IoHbIA CHuCOK JauTepaTypbl MO JUCUUILIAHE
IpUBEJIEH B paboueil mporpaMme JTUCHUIUIMHBI.

JlabopaTopHasi padoTa, MOArOTOBKA 0TYETA

JlabopaTopnast paboTa — HEOOJIBIIION HAyYHBIA OTUYET, 000OIIAIONINN TTPOBEACHHYIO
oOyyaromumcs paboTy, KOTOPYH TPEACTABIAIOT JJIsl 3al[UThl IS 3aIUThI
K nmaGoparopabiM paboTam npeabsBisieTcs psii TpeOOBaHUN, OCHOBHBIM M3 KOTOPBIX
ABJISIETCSl  MOJTHOE, HWCYEPHbIBAIOUIEE ONHCAHWE BCEHl MpOAENaHHOW pPabdoThI,
MO3BOJISIONIEE CYJIUTh O TIOJYYEHHBIX pe3yjIbTaTaX, CTENCHU BBIMOJHEHUS 3aJlaHUM U
poeCCuOHANBHON MOArOTOBKE OaKanaBpoOB.
B otuet no nabopaTopHoit paboTe JOMKHBI ObITh BKIIFOUEHBI CIIEAYIONNE TyHKTHI:
— TUTYJIbHBIN JIUCT;
— 1T PaOOTHI;
— KpaTKue TEOPETUYECKUE CBEICHUS;
— OIMMHCAHUE IKCIIEPUMEHTATBLHON YCTAHOBKH M METOJIUKH DKCIIEPUMEHTA;
— DKCIIEPUMEHTAIILHBIE PE3yIbTaTHI,
— aHaJHM3 PEe3yJIbTaTOB PabOTHI;
— BBIBOJIBL.
TUTYyJbHBIN JHUCT SBISETCS MEPBOM CTpaHMIEH 000 HaydyHOU padOThI U IS
KOHKPETHOTO BH1a pabOThI 3aMOIHSIETCS 110 ONpPEAEIEHHBIM ITpaBUiIaM.
Jlnst maGopatopHOU pabOThl TUTYJIBHBIN JTUCT O(DOPMIISIETCS CIEAYIONUM 00pa3oM.
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B BepxHeMm moje iMcTa yKa3bIBalOT MOJHOE HAWMEHOBAaHHWE Y4eOHOTO 3aBelCHUS U
Kadenpsl, Ha KOTOPOU BHINOJHSIACH JaHHAsS padoTa.

B cpennem mone ykasbiBaeTcs BuA paOOThI, B JAHHOM ciydae JlabopaTtopHas padoTa c
yKa3aHHEeM Kypca, 0 KOTOpOMY OHa BBINIOJIHEHA, M HIDKE ee Ha3BaHue. Has3Banue
nabopaTopHON pabOThHI MPUBOIUTCS O€3 CIIOBA TeMa M B KaBBIYKH HE 3aKII0YAETCS.
Jlanee Onrke K MpaBOMY Kparo THTYJIBHOTO JIUCTA YKA3bIBAIOT (haMIIIUIO, MHUIIUATIBI,
KypCc U TPYMIy y4amierocs, BBINOJHUBILETO paboTy, a Takxke (pamMHINI0, WHUIUAIBI,
YUYEHYIO CTETIeHb U TOJKHOCTH MPEToaBaTes, MPUHSBILET0 padoTy.

B HmKHEM moJie JHcTa YKa3blBaeTCsl MECTO BBIMOJHEHUS! paOOThl U TOJ €€ HaIllMCaHHs
(6e3 cioBa rojm).

Hear pabdorbl O0DKHA OTpakaTh TeMy JIaDOpATOPHOM padOThI, a TaKxKe
KOHKPETHBIE 3a/la4yM, [MOCTABJICHHBIC CTYACHTY Ha MEpHOA BBINOJHEHHUS paboThl. [lo
o0beMy 1enb paboThl B 3aBUCHMOCTH OT CJOXXHOCTH M MHOT033IadHOCTH PaOOTHI
COCTaBJISIET OT HECKOJIBKUX CTPOK 110 0,5 cTpaHUIIbI.

KpaTkue Tteopernyeckue cBeaeHusi. B sTom pazgene wuzmaraercs KpaTKoe
TEOPETUYECKOE OMHCAaHUE M3y4yaeMoro B pa0OTe SBJICHHS WJIU MPOIECCa, MPUBOISATCS
TaK)K€ HEOOXOIMMBIE pacU€THbIE (POPMYJIBI.

Marepuan paszjena He JOJDKEH KOMUPOBaTh COAEPKaHUE METOAMYECKOTO MOCOOUs MU
y4eOHHMKa TI0 JAaHHOW TeMe, a OTPaHWYMBACTCS HW3JI0)KCHHUEM OCHOBHBIX TOHATHH H
3aKOHOB, pacyeTHBIX (opMyi, Tabiuil, TpPeOyrOMUXCsA Ui AalbHeWIed 00paboTKu
MOJTYYCHHBIX AKCIICPUMEHTAIBHBIX PE3yJIbTaTOB.

O06bem uTepaTypHOTro 0030pa He JTOJDKEH MPEBBINIAaTh 1/3 4acTu BCEro oTyera.

Onucanue YKCNEPUMEHTAJIbHONH YCTAHOBKH M METOMKH IKCIIEPUMEHTA.

B nganHOM pasnmene NPUBOIUTCA CXeMa OKCIEPUMEHTAIBHOW YCTAHOBKU C
omHCaHuEM €€ pabdoThl M MOAPOOHO M3JIAraeTCsl METOAUKA MTPOBEACHUS IKCIICPUMCHTA,
IPOIIECC MOTYUYSHHS JaHHBIX M CIIOCO0 X 00pabOTKHU.

Ecnu ucnone3ytoTcst cTanmapTHhIE MaKeThl KOMITBIOTEPHBIX MPOrpaMM i 00paboTKu
OKCIIEPUMEHTAIBHBIX PE3YIbTaTOB, TO HEOOXOAMMO O0OOCHOBATH BO3MOXXHOCTh H
IEJI€CO00Pa3HOCTh UX MPUMEHEHHUS, a TaKXKe MOJPOOHOCTH O0OpabOTKH JAHHBIX C HUX
MTOMOIITBIO.

Jist  mabopaTopHbIX pabOT, CBA3aHHBIX C KOMIBIOTEPHBIM  MOJIEIUPOBAHUEM
GU3NYEeCKUX SBJICHWH W TIPOIECCOB, HEOOXOAMMO B ITOM pas3feie OmHucaTh
MaTeMaTUYeCKYI0 MOJENIh UM KOMIBIOTEPHBIE MPOTPAMMBbI, MOJEIUPYIOIINE JTaHHBIC

DKCINepUMeHTaJIbHbIE Pe3yJbTaThl.

B sToMm pasnmene mpuBOIATCS HEMOCPEACTBEHHO PE3yJbTaThl, MOJYYCHHBIE B XOJI€
NpoBeJeHUsT  JIaOOPATOPHBIX  pabOT: AKCHEPUMEHTAIIBHO WM B  pe3yJibTare
KOMITHIOTEPHOTO MOJCIMPOBAHUS OMPENEICHHbIE 3HAYCHHUsS] BEIWYWH, Tpaduku,
TaOHIBl, AuarpaMMbl. O0s3aTeTbHO HEOOXOMMO OIEHUTD MOTPEITHOCTH U3MEPEHHUH.

AHaJIu3 pe3yJbTaToB PadoTHI.

Paznen otdyera momKeH coaeprkaTh MOAPOOHBIN aHATN3 MOJYYEHHBIX PE3yJbTaTOB,
MHTEPIPETAIMIO ATUX PE3YIHTATOB HA OCHOBE (DU3NYCCKUX 3aKOHOB.
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Cnenyer CpaBHUTH TIOJyY€HHbIE pE3yJdbTaThl C M3BECTHBIMU JIUTEPATYPHBIMU
JAHHBIMH, OOCYIUTb WX COOTBETCTBUE CYIIECTBYIOIIMM TEOPETUUYECKUM MOJIEIISIM.
Ecin o0HapyXeHO HECOOTBETCTBHE TOJYUYECHHBIX pPE3YyJIbTaTOB U TEOPETUUYECKUX
pacyeToB WM JUTEPATYPHBIX JAaHHBIX, HEOOXOAMMO OOCYIUTH BO3MOXKHBIC TPUYHHBI

BbiBoabl. B BBIBOZax KpaTKO H3araloTCs pe3yNbTaThl pabOTHI: MOJyYEHHBIE
HKCIIEPUMEHTAIBHO WJIM TEOPETUYECKHM 3HAaueHus (U3MYECKHX BEJIUYMH, UX
3aBUCUMOCTH OT YCIOBUM SKCHEPHUMEHTAa WJIM BBIOPAHHOW pacyETHONM MOJEIH,
YKa3bIBAa€TCsI HUX COOTBETCTBHE MM HECOOTBETCTBUE (U3MUECKHM 3aKOHAM U
TEOPETUYECKUM MOJIEIISIM, BO3MOYKHBIE IIPUYNHBI HECOOTBETCTBHSI.

Otuer mo mabopaTopHOi padore odopmisseTcs Ha MHUcUeld Oymare CTaHIapTHOTO
dbopmara A4 Ha OJHON CTOPOHE JHUCTA, KOTOPHIE CIIMBAIOTCS B CKOPOCIIMBATENE WU

Homyckaetcst opopmiieHre oTdera o 1abopatopHoi paboTe TOIBKO B JIEKTPOHHOM
Bujie cpeacreamu Microsoft Office: TekcT BbIpaBHUBATH MO MIMPUHE, MEXKTYCTPOUHBIH
uHTEepBal -noatopa, mpudt —Times New Roman (14 nr.), mapameTpsl OJeH — HIDKHEE
u BepxHee — 20 MM, jeBoe — 30, a mpaBoe —10 mm, a oTcTyn abd3ama — 1,25 cm.

IHoaroroBka K 3a4€Ty ¢ OLIEHKOM

3ader C OLEHKOW SBJISETCS TPaJULUMOHHON (POpPMOM NMPOBEPKH 3HAHMI, YMEHHIA,
KOMIETEHINH, CHOPMHUPOBAHHBIX Yy CTYJEHTOB B IIPOLIECCE OCBOCHMSI BCETO
COJIepXaHus W3y4yaeMoll NUCHUIUIMHBL. B ciayyae npoBenenus nudgpepeHuupoBaHHOTO
3ayeTa CTYJACHT IOJydaeT Oaylibl, OTpa)kalollUe YpOBEHb €ro 3HaHWM, HO OHU He
YKa3bIBalOTCS B 3a4€THOM KHM)KKE: B HEE€ BIMCHIBAETCS TOJIBKO CJIOBO «3a4€T».

CamocTosiTenpHas MOJrOTOBKA K 3a4€Ty JOJKHA OCYIIECTBISATHCS B TEYEHUE BCETO
CEMECTpa, a HE 32 HECKOJIBKO JHEUW 0 €Tr0 MPOBEACHHUS.

[ToaroroBka BKIIFOYAET cleayronme AeucTBus. [Ipexie BCcero HyXHO IEepeunTaTh
BCE JIEKI[MHU, a TaKXe MaTepuaibl, KOTOPbIE TOTOBWIMCh K CEMHHAPCKUM U
NPAaKTUYECKUM 3aHSITUSIM B TEUEHUE CEMecTpa. 3aTeM HaJ0 COOTHECTH OTYy
nHpOpMAIMIO C BOMpOCaMH, KOTOpble JaHbl K 3adery. Ecnu unbopmanuu
HEJIOCTATOYHO, OTBETHl HAXOAAT B NPEAJIONKEHHOM MPENoAaBaTeiieM JUTEPaType.
Pexomennyercss penate Kparkuve 3anucd. Peub wuaeT He O mmapraike, a o
(bopMUPOBAHMHM B CO3HAHWM YETKOM JIOTMYECKOM CXeMbI OTBeTa Ha Bompoc. HakanyHne
3a4eTa HEO0OXOJMMO TIOBTOPUTH OTBEThI, HE 3arisAjabiBas B 3amucud. Bpems Ha

11. IlepevyeHb MH(POPMAIUOHHBIX TEXHOJIOTHIi, MCIIOJIb3yEeMbIX MPH
OCYIIeCTBJIEHNH 00Pa30BaTEJIbHOI0 MPOoIecca Mo JUCHUILINHE (MOYJII0)
(BKJIOYAS MepevYeHb MPOrPAMMHOIO odecne4yeHuss 1 MH(POPMAIHOHHBIX

CIPABOYHBIX CHCTeM (IIPH HEOOXOAMMOCTH)

I/IH(l)OpMaL[I/IOHHBIC TEXHOJIOTUHN ITPUMCHAIOTCA B CICAYIOIMIUX HAITPABJICHUAX!
O(l)OpMJ'ICHI/IC IIMCBMECHHBIX pa60T BBIITOJIHACTCA C UCIIOJIB30BAaHHUEM TEKCTOBOI'O
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JIEMOHCTpAIMsl KOMIBIOTEPHBIX MAaTEPHAJIOB C HCIOJIB30BAHUEM MYJIBTUMEIUNHBIX
TEXHOJIOTHH;

UCTIONIb30BaHNEe WH(OPMAIIMOHHO-CIIPABOYHOTO O0ECIICUeHUs, TAKOTO KaK: MPaBOBBIC
cupaBounble cuctembl (KoHCympTaHT+ ¥ 1p.), OHIAWH CJOBapw, CIPABOYHUKHU
(I'pamora.py, UaTYyHT.pYy, Bukunenus u ap.), HaydHbIC MyOIUKAIIAH.

MCTIOJIb30BaHNE CIICITHAIN3UPOBAHHBIX CIIPABOYHBIX CUCTEM (DJIEKTPOHHBIX YYCOHHUKOB,
CIPaBOYHUKOB, KOJUIGKIIMM wWTocTpanuii u  orousoOpaxkenuii, (PoToOAHKOB,
npohecCHOHABHBIX COMMABHBIX CETEH U Ip.).

OpenOffice Ccpinka: http://www.openoffice.org/ru/

Mozilla Firefox Ccbuika: https:// www.mozilla.org/ru/firefox/new/

Libre Office Ccpinka: https://ru.libreoffice.org/

Do PDF Ccpuka: http://www.dopdf.com/ru/

7-zip Ccoinka: https://www.7-zip.org/

Free Commander Ccpinka: https://freecommander.com/ru

be Reader Ccbuika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.htmlmomno

Gimp (rpaduueckuii pegakrop) Cebiika: https://www.gimp.org/

ImageMagick (rpaduyeckuii pegakrop) Ccplika:

VirtualBox Ccsinka: https://www.virtualbox.org/

Adobe Reader Ccpinka: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Oneparronnas cucrema Windows 8.1 JlunensnonHast Bepcus mo goropopy Ned71\1 ot
11.12.2014 1.

DIEKTPOHHO-OMOIMOTEYHAs crcTeMa bHOIMOKOMIUIEKTaTOP

HanmonanbsHa snexktpoHHas Oubauotexa - ¢peepalibHOe TOCYIapCTBEHHOE OOKETHOE
yupexaenue «Poccuiickas rocynapctsenHas ouonuorekay (PI'BY «PI'by)

Penakius basel gannusix «[TIOJITIPE]] CipaBouHUKINY

DnekTpoHHO-O0nbmroreunas cuctema «JIAHDb

12. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM ISl
OCYLIECTBJICHUSI 00PAa30BaTEJILHOIO MPoLecca Mo JUCHHUILIMHE (MOIYJII0)

-KOMIIBIOTEPHBIA KJIAcC M JOCTyN K ceTu MuTepHEeT (BO BpemMsi camMOCTOATEIbHOMN
MOATOTOBKH) (AOJIKEH OBITH MPUIIOKEH IPaPUK 3aHATOCTH KOMIBIOTEPHOIO KJIacca);
-IPOEKTOP, COBMEILIEHHBIM € HOYTOYKOM [UIsl MPOBEACHUS JICKIMOHHBIX 3aHSITHM
IpernojiaBaTesieM U MPE3CHTALMH CTYIEHTaMHU PEe3yJIbTaTOB PabOThI

-pa3aToOYHbII MaTepua Uil IPOBEACHUS IPYNIIOBON paboThI;
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