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1. Heau u 321241 0CBOEHUSA IMCUMILIHHBI/ MOTLYJIS

Llenp OUCHMIUIMHBI 3aKIIOYACTCS B OBIIAJICHUHM CTYJIEHTAMH OCHOBaMH pPalOTHI C
s3pIkOM  Python B aHamm3e [aHHBIX, PACHIMPEHHH TEOPETHYSCKOW W IMPAKTHYECKOU
MOJArOTOBKM B OOJIACTH MaTeMaTHYeCKOrO aHaiu3a, JIMHEHHOW anreOpbhl, METO/0B
ONTUMU3AIMH, TEOPUU BEPOSTHOCTEH.

3ajaud JUCHUTLIIUHBIL:

- OBJaJIeHUE OCOOCHHOCTSMH si3bika Python nnsi aHanu3a AaHHBIX, MPUHIMIIAMUA
YTEHUS Pa3IIUYHBIX TaHHBIX;

- m3ydenue Python-6ubiamoTeK, comepkaimux OOJbIIOE KOJIMYECTBO HMHCTPYMEHTOB:
OT OBICTPBIX OINEpanuii ¢ MHOTOMEPHBIMA MAacCHBaMH 0 BU3YaIH3allUd U peaTu3aiuu
Pa3IUYHBIX MAaTEMaTHYECKHX METOJOB, B TOM YHCJIC JUHEHHOW aireOphl KaKk OCHOBHOTO
MaTeMaTHYECKOT0 anmnapara Jyis padoThI C IaHHBIMH,

- U3yYEHHE METOJOB ONTHUMH3AIMY KaK HAMIYYIIEro MHCTPYMEHTA JUIS ONPEIIeIICHUS
ONTHUMAJILHBIX TTAPAMETPOB CUCTEMBI,

- 3HAKOMCTBO C MATPUYHBIMH PAa3JIOKCHUSIMHU, KOTOPBIC HCIIOJIB3YIOTCS IPHU
MOCTPOCHUH PETPECCUOHHBIX MOJENCH, ISl YMEHbBIICHHS] pPa3MEPHOCTH JaHHBIX, B
PEKOMEH/IATEIIbHBIX CHCTEMAX M B aHAJIN3€ TCKCTOB,;

- pacuMpeHue 3HAHUK O 0A30BBIX KOHIICMIIHSIX TCOPHH BEPOSTHOCTEH M CTATUCTHKH,
KOTOpBbIC HEOOXOJWMBI I MOHUMAHHS MEXaHHW3Ma pabOThl MPAKTUYECKH BCEX METOJIOB

aHaJIM3a JaHHBIX.

2. MecTo aucuuninHb/Moay s B ctpyktype OIIOII BO

JlucuuruiiHa OTHOCHUTCS K JUCHMIUIMHAM 3ieKTuBHOro wmoxayns «Digital & IT.
MamunaHoe oOyueHHWe U aHaJW3 JIaHHBIX» YacTH Y4yeOHOro IuiaHa, (GopMupyeMoit
y4acCTHUKaMU 00pa30BaTeNIbHbIX OTHOIIEHUH.

HCO6XOI[I/IMLIMI/I YCIOBUAMU AJI1 OCBOCHUA NUCHUIIIIMHBI ABJISIFOTCA:

— 3HaHUE OCHOBHBIX MATPUYHON anredOpbl, MaTeMaTH4YECKOro aHalu3a, TEOpUu
BEPOSITHOCTEN M MATEMAaTU4YECKOM CTATUCTHUKH;

— TIOHMMaHHE€ OCHOBHBIX MPUHIIUIIOB AJTOPUTMHU3ALNH U TPOIPAMMUPOBAHNUS;

—  3HaHHE OCHOB sI3bIKa MporpaMMupoBanus Python;

—  BJIAJICHUE HABBIKAMU HCIOJIb30BAaHUSA KOMIIBIOTEPHBIX TEXHOJOTMH M CpPEICTB
00paboTku nHpopmaIuu.

CopepxaHue IUCHUIUIMHBL SBISETCS JIOTUYECKUM MPOAOKEHHEM JIUCLUILIMHBI
«Matematuka» 0a30BBIM JUId M3y4YeHHs cileayrommx aucuuriuH moxyis «Digital & IT.

MamumHHOe O00y4yeHWe M aHauu3 JaHHbBIX»: «MamuHHoe O0y4eHHe M BOIMPOCHI



HMCKYCCTBEHHOTO MHTeIUIeKTay, «HeliponHnsle cetn», «lIpuknangHele 3amauu  aHanusa

JAHHBIX).

3. Pe3yabTaThbl 00y4eHHsl MO JHCHUILTHHE/ MOTYJIIO

[Iporniecc u3ydeHus: TUCHUIUIMHBI/MOJTYJIS HalpaBiieH Ha ()OPMUPOBAHKE CIICTYFOIINX
KOMIIETECHIINH:
Tabmuma 3.1

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIMH

Kox n HanmeHOBaHNE HHINKATOPa
noctiskenust komnerenyu (MJK)

KOZ[ 1 HAMMCHOBAaHUEC pE3yJibTaTa 06y‘{eHI/Iﬂ
110 JUCIHUIIIINHEC

VK-1. Crocoben
OCYIIECTBIISITH MIOUCK,
KPUTUYECKUH aHAINU3
U CHHTE3
HHpOpMALNH,
MPUMEHSTH
CHCTEMHBIH ITOJIX0]T
JUTSL peTLICHUS
MOCTaBJICHHBIX 3a/1a4

VYK-1.1. OcymecTBiseT BEIOOD
aKTyaJIbHbIX POCCHHCKHX U
3apyOeKHBIX HCTOUYHHUKOB, & TAK 5K
TIOUCK, cOop 1 00paboTKy
HHPOPMAIIUH, HEOOXOTUMOM JIJIsI
pelIeHUs TOCTABJICHHON 3a/1a4uH.

3HaTh: OCHOBHbIE 0a3bl HMH(POPMAIMOHHBIX
pecypcoB  HEOOXOIUMBIX JJIs  PELICHUS
MOCTaBJIEHHBIX 3a7a4 (31)

YMeTh: OCYIIECTBIIATh MOUCK HH(DOpMAIHH
B HHPOPMAIHOHHBIX pecypcax B
COOTBETCTBHUU C IMOCTAaBJICHHOH 3amadeh (Y1)

Brnanmers: MeromamMu mowmcka HWH(pOpMAIHWH,
NPUMEHATh  (QWIBTPHI M KPUTEPUHA B
COOTBETCTBHUU C IMOCTABJICHHOH 3a1aueti (B1)

YK-1.2. CuctemaTusupyeT u
KPUTHYECKH aHAIN3UPYET
nH(opMaLuio, HONTYYSHHYIO U3
pa3HBIX HCTOYHUKOB, B
COOTBETCTBUH C TPEOOBAaHUAMHU U
YCIOBUAMU 331241

3HaTh: MEXaHHU3MBI " METOIUKHI
CHCTeMaTH3alliM, aHalh3a M  CHHTE3a
nHdopmanuu B COOTBETCTBUU c
TpeOOBaHUSIMH U YCIIOBUIMU 3a1auu (32)

YMeTh: cHUCTeMaTH3UpPOBATh U KPUTHUECKH

aHAJTN3UPOBATh nndopmanuto,
HEOOXOAUMYIO JUISl PEUICHUs MOCTaBJICHHOM
3anaun (Y2)

Bnaners:  Meronukoil  cucremaruzauuu,

aHanu3a WH(OPMAalMM B COOTBETCTBHU C
TpeOOBAHUSAMU U YCIOBUAMHE 3aaun (B2)

VK-1.3. Ucnons3yeT METOAUKHI
CHUCTEMHOT0 TIOAXO0/Ia TIPH PEIICHUN
IMOCTaBJIEHHBIX 33129

3HaTh: METOJIUKHU HCIOIb30BaAHHUS
CHCTEMHOIO  TOAXOAa TpPU  PEHICHUH
mocTaBJIeHHOM 3aaun (33)

YMerTs: paccmarpuBarth BO3MOXHBIE

BapHaHTBl PEIICHMS 3a/laud, OLICHUBAs HX
JOCTOMHCTBAa M HEIOCTATKH, HCIIOJIb30BATh
OCHOBHBIC MPUHLHIIBI CUCTEMHOTO TOIX0/a
IIPY PEICHUH NocTaBIeHHOM 3anauu (Y3)

BnaneTs: METOAMKON CHCTEMHOIO IOAXO0Ja
IIPY PEICHUH NOCTaBIeHHOM 3a1aun (33)

YK-2. Cnocoben
OIPEIeTIATh KpyT
3aJa4 B paMKax
[IOCTABJIEHHOW LIEJIU U
BBIOMPATh
ONTHMaJIbHbIC
CIOCOOBI UX
peuIeHust, UCXOAs U3
JIeHCTBYIOIUX
MPaBOBBIX HOPM,
MMEIOIINXCS
pecypcoB u
OTrpaHUYEHUI

VYK-2.1. IIpoBoaut aHamu3
[IOCTABJIEHHOW LIEIU U
(hopMyIHpyeT COBOKYITHOCTh
B3aUMOCBSI3aHHBIX 3a/1a4, KOTOPbIE
HEOOXO0MMO PEIUTh JUIs ee
JOCTHKEHUSL.

3HaTh: CHEIUAIN3UPOBAHHBIE OUOIHOTEKH
JUTS aHanu3a JaHHbIX (34)

YMeTh: paspabarhiBaTh TNPUIOKEHUS U
cOOCTBeHHBIX OMOIMOTEK Ha si3bike Python
¥4)

Bnameth:  BBICOKOYPOBHEBBIMHU  SI3BIKAMH
MIPOTPaMMHUPOBAHHUS Python,
COOTBETCTBYIOIIMMHU oubmoTeKaMu
(NumPy Pandas, SciPy) u

crnermamsupoadaeM [10 (B4)

YK-2.2. Beibupaer onTuMaibHbIH
Croco0 perIeHus 3a/1a4, UCXO0JIS U3
UMEIOIUXCS PECYPCOB U
OrpaHUYEHUN

3HATh: METOABI MHTEIICKTYaIbHOTO aHaJIH3a
JAHHBIX, WMETh MPEICTAaBICHHEC O THUIAX
3aa4, MMCIOUINX OTHONICHHE K aHalu3y
JMAHHBIX JHOO MOTCHIHAN IS PEIICHUS C
MTOMOIIBIO YKa3aHHBIX METOZI0B (35)

VYMmern: IIPUMEHATH METOAbI
HHTE/UICKTYaJbHOTO aHaJlM3a JaHHBIX IS
3a/1a4 B CBOeH MpoheCcCHOHATBLHON 00JacTH,
MMPOBOAUTE JACKOMIIO3UIIUIO CIIOKHBIX 3adav
Ha Ooyiee TPOCTBIE H  MOAJAFOIIUCCS
PEIICHHIO W3YYCHHBIMHU METOJJAMH,




COTIOCTABJISATh HabOpBI JAHHBIX,
OCYIIECTBIIATE PA3IMYHbIE TUILI AHAK3a M
[POTHO3a c HOMOIIBIO METOJI0B
HHTEJUICKTYaILHOTO aHanmu3a qanHbx (V5)

BitageTs: TEXHOJIOTHAMH NPOCKTHPOBAHUS U
pa3paboTku 0a3 M XpaHWINII IaHHBIX U
UCTIONB30BaHUs ~ oOywaromux  HabOpoB
JqaHHeix (B5)

YK-2.3. Anammsupyer
JeHCTBYIOIIEee 3aKOHOJATeNILCTBO H
MPaBOBbIE HOPMBI, PETYJIUPYIOLIHE
o6uacTk npoeccuoHaIbHOM
JIeSITeIIbHOCTH

3HaTh: crmocoOk cOOpa M aHAIHM3a UCXOTHBIX
JaHHBIX IS ITOCTAHOBKY 3alad, perIaeMbIX
C TIOMOILIBI0 METOAOB HHTEIUIEKTYaJIbHOTO
aHajm3a JaHHbIX (36)

YMeTh: MOHUMATh Kak HN3Yy4YCHHBIC B KYpCC
METOABI pC€aJIn30BaHbl B UCIIOJIL3YEMOM 110

(Y6)

BaneTs: crocoGamu UHTErpanuu
PasHOPOIHLIX HAGOPOB JAHHBEIX B €IMHOM
xpanunuiie (B6)

ITIKC-1 CnocobHoCTh
OCYLIECTBIIITE U
KOPPEKTHPOBAThH
TEXHOJIOTUYECKUE
HPOLECCHI
He(Tera3oBoro
NPOU3BOJICTBA B
COOTBETCTBHH C
BbIOpaHHOM cdepoit
npodeccnoHambHOMI
JIeSITeIbHOCTH

IIKC-1.1 OcymecTBnsieT BEIOOp U
cHCTeMaTH3aio0 nH(popManuu o
TEXHOJIOTHYECKHX IPOIIeccax
HedTerazoBoro Nponu3BoACTBA

3Hath: TEXHOJIOTHYCCKUE
HedrerazoBoro nponssocTsa (37)

IPpOHECChI

YMers: OCYIIECTBIISATD BBIOOD
TEXHOJIOTHYECKUX HPOLIECCOB u
OCYIIIECTBIISTH CHCTEMaTU3aLHIO
undopmanuu o Hux (Y7)

Buamers: HaBBIKAMH
CHCTEMATH3aIN
nporeccos (B7)

BEIOOpa u
TEXHOJIOTHYECKUX

ITIKC-1.3 Koppekrupyer
TEXHOJIOTMYECKHE MTPOLIECCHI ¢
YYETOM peajibHOM CUTYyaIuu
COBMECTHO C CEpPBUCHBIMU
KOMITAaHUSIMH U CIIELUATHCTaMU
TEXHUYECKUX CITYXKO0

3HaTh: (U3MKO-MaTeMaTUYECKUH ammapar
JUIL  pELICHUS]  PaCcUYETHO-aHATMTUYECKHX
3azad, BO3HHUKAIOIIUX B xozie
npodeccroHabHOM fesiTenbHOCTH (38)

YMmeTb: HCIIOJIb30BaTh ¢busuKo-
MaTeMaTHueCKHid ammapar majis pelieHHs
pacyeTHO-aHATUTHYECKUX 3aja4,
BO3HUKAIOIIUX B XO0J€ MpOo(heCcCHOHATbHOM
nesaTenbHOCTH (Y 8)

BJ'IaZ[eTLZ (1)1/131/11(0 -MaTCMAaTH4YCCKUM
armaparom JJIA pemeHuA pacueTHO-
AHAJIUTHYCCKUX 3aJa4d, BO3HHKAOIIUX B
Xoae HpO(l)CCCHOHaHBHOﬁ JCATCIBHOCTHU

(B8)

ITKC-1.4 OGecnieunBaeT KOHTPOJIb
MIPOM3BOJICTBEHHBIX MPOIIECCOB C
MPUMEHEHHEM COBPEMEHHOTO
000pyIOBaHUS U MaTePHAJIOB

3HaTh: MpPHUMEHSAEMBIE METOIBl KOHTPOJISL
MIPOM3BOJICTBEHHBIX MporieccoB (39)

YMerTs: MPUMEHSTh COBPEMEHHOE
obopyoBaHue u MaTepHabl JUIst
06CCHC‘ICHI/IH KOHTPOJISA MPOU3BOJACTBCHHBIX
nponieccoB (Y9)

Braners: TEXHOJOTHUSIMU KOHTPOJISI
MPOM3BOJICTBEHHBIX Tporieccos (BY)




4. O0beM AJUCHUNIMHBI/MOIYJIA

OOmuii 00beM TUCHUIIINHBI COCTABIIAET 3 3a4eTHRIX equHuIbl, 108 uacos.

Tabnuua 4.1
AyIuTOpHBIE 3aHATHS / KOHTaKTHas padoTa,
®opma
dopma Kypc/ qac. CamocrosiTensHas .
MIPOMEKYTOUHOM
o0y4eHust | cemectp [Mpaktuyeckue | JlabopaTopHbie paboTa, Jac.
Jlexuun aTTeCTaluN
3aHATHUA 3aHATHUSA
OYHast 3/5 18 34 - 56 3a4eT

5. CTpyKkTypa u coaep:kaHHe TUCHUTINHBI/ MO

5.1. CtpykTypa JUCIUTIINHBI.
ouHasi popma odyuenusi (ODO)

Tadmuua 5.1.1

AynuTOpHBIE
CTpyKTypa JUCIUILUINHBI/MOTYIIS Bce
No 3aHATHA, Yac. CPC, OLieHOYHbBIC
ro, Kox U1K 1
n/m | Homep Jac. CpeAcTBa
HaumenoBanue pazgena JI. | Hp. | JIa0. yac.
pa3zena
YK-1.1 Bomnpocsr k
1 1 BBenenue 2 - 8 14 24 YK-1.2 KOJITIOKBIY
vk-13 | MyN1
. YK-2.1 Bompocsr k
2 2 fjl_;lfeHGI/I(;TeKI/I Python u nuneitnas 6 ) 10 14 30 VK-2.2 KOJLIOKBHY
P vK-23 | MyNl
[IKC-1.1 | Bompocs! k
3 3 O;g(l)l\;iilﬁnﬂ ¥ MaTpUYHBIE 6 ) 8 14 28 [KC-1.3 | Komoksuy
P MKC-1.4 | MY N2
Bomnpocsr x
VK-2.1 KOJIJIOKBHAY
vK-22 | MYN3
YK-2.3
4 = .
4 CiyuaiiHOCTh 4 8 14 26 KC-1.1
I[IKC-1.3
[IKC-1.4
6 | 3auer - - - - - - -
Uroro: | 18 34 56 108 - -

5.2. ConeprxaHue TUCHUIIITUHBI.

5.2.1. ConeprxkaHue pa3aesioB JUCIUTIINHBI (TUIAKTHYECKUE STUHUIIBI).

Pasnen 1. «BBeaenue». Python — ojuH M3 r1aBHBIX HHCTPYMEHTOB CIEIHAINCTA B

Hayke O naHHbIX. Lluknel, @yHkuuu, renepatopsl, list comprehension. ®dyHkuuMuM U HUx

cBoiictBa. [Ipenen u nmpousBoaHas. ['eomeTpuyeCcKril CMBICI IPOU3BOIHOM.

Pa3nen 2. «bubaunoreku Python u nuneitnas anredpa». Pandas. Data Frame. NumPy,

SciPy u Matplotlib. Pemenne ontummsanmonasix 3amad B SciPy. Cucrembl TuHEHHBIX

ypaBHeHU. MatpuuHnble onepanuu. Panr u onpenenurens




Paznen 3. «OnTuMmu3anus ¥ MaTpUyHbEe pa3iokKeHUs». YacTHbIE NPOU3BOIHBIE U
rpaauent. KacarenbHas MIOCKOCTh M JHMHEHHOE npuOmmkeHne. ONTUMHU3ALKS HETJIAAKUX
¢ynkuuii. Metonq uMuTanMM oTXHUra. ['eHermyeckue anroput™mel U auddepeHunanbHas
sBostonus. Hemnep-Mun. [Tpubnukenne MaTpuIieii MEHBIIIETO paHTa.

Paznen 4. «CnyuwaitHocTh». Cily4allHOCTh B TEOpUU BEPOSTHOCTEM M CTATUCTHUKE.
CBolicTBa BEpOSITHOCTH. YCJIOBHas BepOsATHOCTh. OIlLiEHKAa paclpeleseHHsl MO BBIOOpPKE.
Baxnbple  xapakrepucTuku — pacnpeneneHuil.  lleHTpanbHas — mpenenabHas — TeopeMa.

I[OBepI/ITCJ'IBHBIG HUHTCPBAJIbI.

5.2.2. Copeprxkanue TUCHUTUIMHBI IO BUJAM y4eOHBIX 3aHATHH.

JleKIMOHHBIE 3aHATHSA
Tabmuna 5.2.1

Ne /1 | Homep pa3nena AUCITUITITHHE OObew, Jac. Tema nexuu
ODO | 300 | O3D0
1 1 2 - - Brexaenue
2 2 6 - - Bubnuorexu Python u nmuneiinas anreGpa
3 3 6 - - OnruMu3aIys ¥ MaTPHUYHbIE Pa3I0KEHHs
4 4 4 - - Cry4yaitHOCTh
Hroro: 18 - -

[MpakTuyeckue 3aHATHA
Tpaxmuueckue 3auamus y4eOHbLM NIAHOM He NPedyCMOMPeHbl

JlaGopaTopHbie padoThI
Ta6muma 5.2.3

Ne i/ | Homep pasaena AUCHMILIMHEL Obrew, Hac. HaumMeHOBaHMe 1a00PaTOPHOM PaBOTEI
O®O0 | 300 | O3P0
1 1 8 - - Beenenue
2 2 10 - - bubnuorekn Python u nuneiinas anredpa
3 3 8 - - OnTuMu3aIs ¥ MATPHYHBIE Pa3I0KESHUSI
4 4 8 - - CryuaitHOCTb
HUroro: 34 - -

CamocrosiTesibHast padoTa CTyAeHTa
Tabnuua 5.2.4

No Homep O6beM, uac.
o /;'1 paszaena Tema Bug CPC
maciummuas | OPO | 300 | 03D0
1 1 14 - _ BBenenne IToaroroska k
KOJUIOKBHYMY
2 2 14 } _ bubmuorexu Python u TonroToBKa K

JIMHEeHHas anredpa KOJUIOKBHYMY




3 3 14 ) ) OnTuMu3aIist 1 MaTPUYHbBIC IToaroroska K
pasIokKeHUs! KOJUIOKBHYMY
. IToaroToBka Kk

4 4 14 - - Cry4aiftHOCTB A
KOJUIOKBHYMY

HUroro: 56 - -

5.2.3. IlpenogaBanue IUCUUIUIMHBI/MOAYS BEAETCS C NPUMEHEHUEM CIIEAYIOIINX
BUIOB 00Pa30BaTEeIbHBIX TEXHOJIOTHH:
—  BU3yanM3auus y4eOHOro Marepuana B O(HCHOM MakeTe B JUAIOTOBOM PEXUME

(JIEKITMOHHBIE 3aHATHS);
— pabota B MalbIX rpynnax (JabopaTopHbie paboThl);
—  WHIYMBHIYaJIbHBIC 33/1aHUS (JTAOOpaTOpHBIC PabOTHI).

6. TemaTHka KypcoOBBIX Pa00T/MPOEKTOB
Kypcosvie pabomwi/npoexmul yuebHbIM NIAHOM He NPedyCMOMpPeHbL
7. KoHTpoJbHBIE padoTHI
Koumponvnvie pabomoul yuebnvim nianom He npedycmompeHul
8. OueHka pe3yJbTaTOB OCBOECHHS THCIIUIITHHBI/MOTYJIsI
8.1. KpI/ITepI/II/I OLCHHUBAHUA CTCIICHU ITOJIHOTHI U KAaY€CTBA OCBOCHUS KOMHGTGHHI/Iﬁ B
COOTBETCTBUHU C IJIAHUPYEMBIMU pe3yjIbTaTaMU 00ydeHus npuBeaeHsl B [Ipunoxenun 1.

8.2. PeliTuHroBas cuctemMa OLICHMBAaHUS CTENEHU IOJHOTHI M KayecTBa OCBOCHMS
KOMIIETEeHIMH 00yyaromuxcst ouHoi (hopMbl 00yueHHs IpeacTaBieHa B Tabiuue 8.1.

Tab6muna 8.1
Ne /m Buiel MEpONPUSTHIA B paMKax TEKYIETO KOHTPOJIS | KonuuecTBo 6amion
1 Tekymas aTTecTanus
Bomnpocs! k komtokBuymy N1 0-30
HTOTO 3a nepByr0 TEKYIIYIO aTTECTAIHIO 0-30
2 TekyIas aTTecTanys
Bompocs! x kommokBuymMmy N2 0-30
HUTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30
3 TekyIas arTecTaIus
Bomnpocs! k komtokBuymy N3 0-40
HUTOI'O 3a TpeTblo TEKYLIYIO aTTECTALUIO 0-40
BCEI'O 0-100

9. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 00ecneyeHne TUCIUIIUHbI/ MOAYJIsS
9.1. I[lepeueHp peKOMEHIyeMOU JIUTEpaTyphl peacTaBieH B [Ipunoxenuu 2.
9.2. CoBpemeHHble TpodecCHOHANIbHBIE 0a3bl JaHHBIX W WH(POPMAIMOHHBIE
CIIPABOYHbBIE CUCTEMBI (nepeyuuciums).
— CobctBennas nmonHorekcroBas 6a3a (I16/1) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texnuueckas 6ubanorexka ®I'AOY BO PI'Y Hedtu u raza (HUY) um.
WM. I'yoxuna u ®I'6OY BO «TUY» http://elib.gubkin.ru/
— Hayuno-texunyeckas oudnanoreka ®I'6OY BIIO YI'HTY http://bibl.rusoil.net




—  Hayuno-rexanueckas oubnumorexka ®I'bOY BIIO «YXTHHCKUH rocyaapCTBEHHBIH

TexHu4Yeckui yausepcutet» http://lib.ugtu.net/books

- baza JaHHBIX KOHCYJ’IBTaHT CTyACHTa ((SHCKTpOHHaH OuOJIHMOTEKa TEXHUYECKOTO

By3a» http://www.studentlibrary.ru

—  DuektpoHHo-0ubnmoreunas cucrema IPRbooks http://www.iprbookshop.ru/

— 00O «M3narensctBo JIAHB» http://e.lanbook.com

— 000 «dnekrporHoe u3matensctBo FOPAMTY www.biblio-online.ru»

— 000 «PYHDBb» http://elibrary.ru/

—  DnekrpoHHO-0MOMMoTeunas cucrema BOOK.ru https://www.book.ru

- HaHI/IOHaHBHaH OJICKTPOHHAasA OubIMoTEKA

9.3. JIuneH3noHHOE 1 CBOOOIHO PACIPOCTPaHIeMOe IPOrpaMMHOE 00ecIieueHIe, B

T.4. OTCUCCTBCHHOI'O IIPOMU3BOJICTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;
— Anaconda;
-  GIMP

10. MarepuajJbHO-TeXHHYECKOE o0ecredeHre THCIUTIIMHbI/MOTY 15
[lomemenuss A5 mpoOBENEHUS BCEX BUIOB pabOThl, MPEIyCMOTPEHHBIX Y4eOHBIM
IUTAHOM, YKOMILJIEKTOBaHbl HEOOXOIMMBIM OOOpYIOBaHHMEM M TEXHUYECKUMH CpPEICTBAMU

o0yueHusl.

Tabmuna 10.1

/11

HaumenoBanue yaeOHbIX
MPEJMETOB, KypCOB,
IUCIUILTIH (MOIYyIeH),
MPaKTUKH, UHBIX BUJIOB
y4eOHO# IeATeNbHOCTH,
MPEYCMOTPEHHBIX y4eOHBIM
IUTaHOM 00pa30BaTEeNbHON
MPOTPaMMBI

HanmenoBanue noMenieHuii 1yis
MIPOBEICHHS BCEX BUIAOB YUEOHOM
JESITENbHOCTH, IPESYCMOTPEHHOMN

y4eOHBIM TUIAHOM, B TOM YHCJIe
MOMEILEHNS TSI CAMOCTOSATEIHLHON
paboTHI, C yKa3aHHEM MepeuHs
OCHOBHOTO 000py10BaHMsl, y4eOHO-
HATJISIHBIX TIOCOOMIA U UCTIONb3YeMOTO
MIPOTPAMMHOT0 00eCTICUCHHSI

Anpec (MECTOIOIOXKEHHUE)
MIOMEIICHHIA JIIS IPOBE/ICHUSI BCEX
BUJIOB Y4€OHOI1 IeSITEIBHOCTH,
MIPEAYCMOTPEHHON YUeOHBIM TUIAHOM
(B cinyvae peanuzaiuu
00pa3oBaTeNnbHON MIPOrPaMMBbI B
ceTeBoil hopMe TOTIOTHUTENBEHO
yKa3bIBaeTCsl HAMMEHOBAHNE
OpraHu3alyy, ¢ KOTOPOH 3aKJIFOYCH




JIOTOBOP)

1 2 3 4

JIeKLIMOHHBIE 3aHATHA: 625039, r. TroMeHb, yiI.
VYuebHast aynuropus ajst npoBeneHus |Mensaukaiite, 1. 70.
3aHATHH JIEKIMOHHOTO THIIA;
IPYIIOBBIX U HHAWBUIYalbHBIX
KOHCYJIbTAIMH; TEKYLIET0 KOHTPOJISL U
MIPOMEKYTOYHOH aTTECTAIHH.
OCHaIIEHHOCTB!

VYueOHass MeOeb: CTONBI, CTYIIbSL.
MoHo00:10K - 1 mT., IpoekTop - 1 mT.,
MIPOEKITMOHHBIH KpaH - 1 mT.,
aKycTHYecKas cucrema (KOJIOHKH) - 4
IIT., MUKPO(OH - | IIT., TOKYMEHT-
Kamepa - 1 1T., TeIeBU30p - 2 WIT.

Maremaruka u Python st
aHaN3a JaHHBIX

JlaGopaTopHBIE 3aHATHSA: 625039, r. TromeHs, yiI.
YueOHas ayauropus A nposenenns |MenpHuKaiiTe, 1. 70.
3aHATUHM CEMHHAPCKOI0 THUIIA
(;1abopaTopHbIe 3aHATHSL); TPYIIIOBBIX
U MHAMBUYaTbHBIX KOHCYJIbTAINH;
TEKYyILEr0 KOHTPOJIS U
TIPOMEXYTOYHOM aTTecTaluy,
OCHaILIEHHOCTD:

YueOHast MeOeIb: CTOJBI, CTYIIbSL.
MoHo00:10KH, TpoeKTop - 1 mT.,
aKycTHYecKas cucrtemMa (KOJIOHKH) - 2
IIT., IPOEKIMOHHBIN 3KpaH - 1 mT.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. MeTtoauueckue yKa3aHus 110 MOATOTOBKE K JIa0OPAaTOPHBIM 3aHSTUSIM.

JlaGoparopHble 3aHATUS CHOCOOCTBYIOT YIIyONEHHOMY H3YYEHUIO AMCLUUILIMHBL U
CIIy’)kKaT OCHOBHOW (OpPMOH MOJBEJECHHUS HMTOTOB CAaMOCTOATENbHOM pabOThl CTYAEHTOB.
OcHoOBHas 1Lienb J1a0OpPaTOPHBIX 3aHATUN 3aKJIIOYaeTCs HE TOJBKO YIIIYOMTh M 3aKpElHThb
TEOpEeTUYECKHE 3HaHMSA, HO U C(HOPMHUPOBATH NMPAKTHUECKUE KOMIIETEHIIMM, HEOOXOANMBIE
OyIyIIMM CTICITUATHCTAM.

Ha na0GopaTopHbIX 3aHATHSX NPUBETCTBYETCS AaKTHMBHOE YydacTHE B OOCYXKIEHUU
KOHKPETHBIX CUTYyalld, CIIOCOOHOCTh HAa OCHOBE IOJIYYEHHBIX 3HAHUN HAXOJWUTh HauOoiiee
3h(PeKTUBHBIE  pEIICHHS  TOCTaBJICHHBIX  MpoOJeM, yMETh HAXOJIWUTh  IOJE3HBIN
JIOTIOJTHUTENBHBIN  MaTepuaa 1o TeMaTuke 3aHATHH. OOydarommMmcs pEeKOMEHIYeTCs
CJIEIyIOIas cXeMa IOATOTOBKY K 3aHATHUIO:

1. ITpopabGoTaTh KOHCIEKT JEKIHil;

2. I3yunTh peKOMEHI0BAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHHSIX CPOPMYIMPOBATH BOMIPOCH! K TIPEMOIaBATEITIO

4. Tlocne BbIoOMHEHUS J1a0OpaTOPHOM pabOThl OGOPMUT OTUET M MOATOTOBHUTHCS K
3alluTe.

11.2. Meroauueckue yka3aHus 0 OpraHU3aIlKi CaMOCTOSATEIbHOM paboTHI.

CamocrosaTenbHas paboTa sBISETCS OAHOM M3 BakHEHIIMX (HopM U3ydeHHs JH0O0H
JUCHUITIINHBI. Ona mo3BoIgeT CUCTCMATU3UPOBATh U er'Iy6I/ITB TCOPECTUUCCKHUEC 3HAHUA,
3aKpenuTh YMEHHUS U HaBBIKH, CIIOCOOCTBYET Pa3BUTUIO YMEHHH IOJIb30BaThCS HAyYHOH M
yueOHO-MeToindyeckoil  nuTepaTypoid. Ilo3HaBaTenbHas  JesATENbHOCTH B Ipoliecce
CaMOCTOSITENIbHOW paboThl TpeOyeT OT MarucTpaHTa BBICOKOI'O YPOBHS AKTUBHOCTH H
CaMOOPTraHU30BaHHOCTH.

B yueOHOM mporiecce BBIIENAIOT JBa BUJA CAMOCTOSITEIbHON pabOThI: ayAUTOpHAs U
BHEAYyJAUTOpHAsI.




AynuTopHas caMocTosITelbHass padoTa MO JMCHUIUIMHE BBHIMONHACTCS Ha Y4EOHBIX
3aHITHSIX TI0JT HEMOCPEICTBEHHBIM PYKOBOJICTBOM IMPEMOJIABATENSI U 110 €T0 3a/IaHUI0.

BreaynutopHass camocTosTeNnbHas paboTa  CTYACHTOB IPEJICTAaBIsACT COOOU
JIOTUYECKOE TMPOJOJHKCHUE ayJAUTOPHBIX 3aHATHMA. 3aTpaThl BPEMEHU Ha BBIMOJHEHUE STOU
paboTHl pErIaMeHTHPYIOTCS Pabo4yuM y4eOHBbIM TUIaHOM. Pexxum paboThl BBIOMpaeT cam
00yJaromuiicsi B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEH U KOHKPETHBIX YCIOBHUH.

CamocrosTenbHas padoTa MOXET OCYHIECTBISATHCS WHAWBUAYAIBHO WM TPYIIIaMHU
MaruCcTPaHTOB B 3aBUCHUMOCTH OT IEH, 00beMa, KOHKPETHOW TEMAaTUKH CaMOCTOSITEIBHON
paboThI, yPOBHS CIIOKHOCTH, YPOBHSI YMEHHH 00YUYaIOIIMXCS.

CamocrosTenbHas padoTa BKIIOYaeT B ce0sl paboTy ¢ KOHCIIEKTOM JICKIIHA, H3yYCHUE
U KOHCIEKTUPOBAHHWE PEKOMEHIYEeMOW  JIUTEpaTyphbl, MOATOTOBKA  MYJIbTUMEIHA-
COOOIICHNI/OKIIAIOB, TIOATOTOBKA pedepara, TECTUpOBAHKE, PEUICHUE 331ad U yIPAKHECHUN
no oO0pa3ily, pelIeHWe BApUATUBHBIX 3a/lady, BBIMOJTHCHHE YEPTEKEH, CXEeM, pacdyeToB
(rpadmueckux padoT), pelICHHE CUTYallMOHHBIX (MPpo¢eCcCHOHANBHBIX) 3a/1ay, OJATOTOBKA K
JIEIOBBIM UTpaM, MPOSKTUPOBAHHE W MOJCITUPOBAHUE PA3HBIX BHUAOB M  KOMIIOHCHTOB
npoeCCUOHATILHOM JIEATEILHOCTH, HAyYHO-HCCIICIOBATEIbCKYIO Pa0OTY U JIp.

KoHTponb pe3ysbTaToB BHEAYTUTOPHOW CaMOCTOSATEIHHOW pPabOThl MaruCTPaHTOB
MOJET OCYIICCTBIISAThCS B TIpeieiax BPEMEHH, OTBEICHHOTO Ha 00s3aTelbHbIE y4cOHBIC
3aHATHS 110 JUCIHUIUIMHE M BHEAYJUTOPHYIO) CaMOCTOSATEIbHYIO PabOTy MarucTpaHTOB IO
JUCIUATUTMHE, MOXKET MPOXOIUTh B TUCHbMEHHOMW, YCTHOW HIIU CMEIIaHHOU (hopMe.



[Tpunoxxenue 1

IInanupyemsie pe3yabTaThbl 00y4eHHs 1Jis1 GOPMHUPOBAHMA KOMIIETEHIMU U KPUTEPHH X OLleHUBAHUS

Jucnumirna: Matemaruka u Python as ananu3sa qaHHbBIX

Kon, nanpasnenne moarorosku — 21.03.01 Hedrerazosoe neno
HanpasnenHnocts (mpoduiib): «bypeHne HEPTIHBIX ¥ Fa30BbIX CKBAYKUHY

((HpOGKTI/IpOBaHI/Ie, COOPYKEHHUEC U OKCILTyaTaluusa HC(bTeFaBOTpaHCHOTHHX CUCTEM»,

((:‘)KCHJ'IyaTaI_II/Iﬂ u O6CJ'Iy>KI/IBaHI/IC 00BEKTOB I[O6I)I‘II/I ra3a, ra30KOHZACHCAaTa U MOA3CMHbIX XpPaHUJINUIL,

«DKCIUTyaTanus u 00CIy)KUBaHHE 00BEKTOB TOOBIYH HeDTHY,

«IKcmtyaTanus 1 00CIy)KMBaHHUE TEXHOJIOTUUECKHX 00bEKTOB HE(TEra30BOro MpOoU3BOICTBA»

Kon Kon n nanmenoBanue | Konu HauMeHOBaHUE Kputepuu onieHuBaHus pe3ynbTaTOB 00yUeHHS
KOMIIETEHIINH HUHJUKaTOpa pe3yabpTata 00y4eHuUs 1-2 3 4 5
JOCTHKEHUS IO JIMCLUHUIUTIHE
KOMITETEHIINU
VYK-1.1. 3natse: (31) cunTtakcuc | He 3HaeT cuHTakcuc ¥ | 3HACT HA HHU3KOM 3HaeT Ha CpeAHEM 3HaeT B COBEPIIICHCTBE
OcymiecTBIseT BEIGOp | 1 YHPABISsIOLIIe YIpaBJISIOLINE YPOBHE CUHTaKCHC U YPOBHE CHHTaKCHC U CHUHTaKCHC U
AKTYAJIBHBIX KOHCTPYKIIMH s13bIKa KOHCTPYKIIHUH SI3bIKa YIPaBJISIOLINE YIPaBJISIOLINE YIpaBISEOLIHE
poccuiickix 1 Python Python KOHCTPYKIINH S3bIKa KOHCTPYKIINH S3bIKa KOHCTPYKIINH SI3bIKA
Python Python Python
3apyOexKHBIX Ymers: (V1) He ymeer YMeer Ha HU3KOM YMeer Ha cpenHeM YMeeT B COBEpILIEHCTBE
UCTOHUKOB, & TAK XK€ | ha3naGaTeIBATh pa3pabaThIBaTh YPOBHE YPOBHE pa3pabaThiBaTh | BHIOMPAaTh Pa3pabaThIBaTh
TIOWCK, COOp MPUKIIaIHbIC MIPUKIIaHbIE pa3pabaTbIBaTh TIPUKJIaTHbIE TIPUKJIAIHBIE TIPOTPAMMBI
00paboTKy MPOTPAaMMBI Ha SI3bIKE | MPOTPAMMBI Ha SI3BIKE | TPHUKJIAIHBIE MIPOTPaMMBbI Ha S3bIKE Ha sI3bIKEe
uH(OpMAaIHH, MPOTPaMMHUPOBAHUS MIPOTPaMMHUPOBAHUS MIPOTPaMMBI Ha A3bIKE | MPOTPAMMHPOBAHHUS MIPOTrPaMMHUPOBAHUS
YK-1 He06XO0THMOIE 111 Python Python g[;;)ﬁ'paMMHpOBaHHS[ Python Python
on
DEIIEHHA . Buaners: (B1) He Bimaneer HaBeikamu | Brnanmeet Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B coBepiieHCTBE
TOCTABIICHHOH HaBBIKAMHU pa3paboTku YpPOBHE HaBbIKAMHU YpPOBHE HaBbIKAMHU HaBBIKAMHU pa3paboTKu
sanatu. pa3paboTkn TIPUIIOKEHHH ¢ paspaboTKn paspaboTKn TPUIIOKEHHH ¢
MPUIOKEHUH € BHEITHUMHU TIPUIIOKEHUIT € TIPUIIOKEHUIT € BHEITHUMH UCTOYHHKAMHU
BHELTHUMH HCTOYHHKAMU JAHHBIX | BHEIIHUMU BHEITHUMHU JIAaHHBIX (TEKCTOBBIMH
MCTOYHHMKAMH JaHHBIX | (TEKCTOBBIMHU HCTOYHHMKAMH JaHHBIX | MCTOYHUKAMH JAHHBIX | Qainamu, xml-painamu
(TEeKCTOBBIMHU ¢aitmamu, xml- (TeKcTOBBIMU (TeKcTOBBIMU
(hatimamu, xml- ¢aitmamu ¢aitmamu, xml- ¢aitmamu, xml-
(hatinamu (aiimamu (aitmamu




Kon
KOMIIETECHIINH

KOIL 1 HAMMCHOBAHUC

KOII 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUS

HHAMKaTOpa pe3ynbrara 00ydeHus 1-2 3 4 5

JOCTIKEHUS 10 JUCLMIUIMHE

KOMIICTCHIIUH
YK-1.2. 3nats: (32) ocHoBHble | He 3HaeT ocHOBHBIE 3HaeT Ha HU3KOM 3HaeT Ha cpeHeM 3HaeT B COBEPIIICHCTBE
Cuctematusupyer u CTaHJAapTHBIC MOAYJIM | CTaHIAPTHBIE MOAYIH | YPOBHE OCHOBHBIC YPOBHE OCHOBHBIE OCHOBHBIC CTaHIApPTHBIC
KPUTHICCKH 1 OMOITMOTEKH B 1 OnOIMOTEKN B CTaHIApPTHHIC MOAYIN | CTaHAApPTHBIC MOIYIIH MOJIyTTH ¥ OUOJINOTEKH B
aHAITM3HPYET Python Python 1 GUOIHOTEKH B 1 OGUOIHOTEKH B Python
HH(OpMAIIHTO, Python Python
NIOJIy4YECHHYIO U3 Ymerts: (V2) He ymeer YMeer Ha HU3KOM YMeer Ha cpenHeM ‘YMeeT B COBEpIIEHCTBE

Pa3HBIX UCTOYHUKOB,
B COOTBETCTBHUH C
TpeOOBaHUSAMU U
YCIOBHSMU 3a1a4H

KCIOJIb30BATh Kak
CTaHAapTHBIE, TaK U
JIOTIOJTHUTENbHBIC
MOJIYJIH, PACIIUPEHUS
Y TIAKETHI

HCIIOJIb30BaTh KaK
CTaHIapTHbIE, TaK U
JIOTIOTHUTEJILHBIE
MOJYJIH, PaCIIUPEHUS
1 TIAKETHI

YpOBHE UCTIOJIB30BaTh
KaK CTaHJapTHBIE, TaK
Y JIONIOJTHUTENIbHBIC
MOJIYJIH, paCUIUPEHUS
Y TIAKETHI

YpOBHE UCTIOIB30BaTh
KaK CTaHJapTHBIE, TaK
Y IONIOJTHUTEIIbHBIC
MOJIYJIU, PACUIUPEHUS
Y TIAKETHI

BBIOMPATH MCIIOJB30BATh
KaK CTaHJapTHhIE, TaK U
JIOTIOJTHUTENbHBIC
MOJIYJIH, PACIIUPEHUS U
MaKeThI

Bnazerts: (B2)
TEXHOJIOTUSIMH TIOHUCKa
JOAaHHBIX U OLICHKH X
KayecTBa

He Bmaneer
TEXHOJIOTUSIMH TTONCKA
JIAaHHBIX M OIICHKH HX
KadecTBa

Bnaneer Ha HU3KOM
YPOBHE TEXHOJIOTHAMHU
IIOMCKA TaHHBIX U
OIIEHKHU UX Ka4ecTBa

Bnaneer Ha cpegHem
YPOBHE TEXHOJIOTHIMHU
MTOVCKA JaHHBIX H
OIICHKH MX KauecTBa

Buageer B coBepleHCTBE
TEXHOJIOTHSIMHU TTOHCKa
JTAaHHBIX U OIIEHKH UX
Ka4yecTBa

VK-1.3. cnons3yer
METOIUKHI
CHCTEMHOT'0 TT0IX0/1a
TIPU pELICHUH
MIOCTaBJICHHBIX 3a7a4

3uarts: (33)
0COOEHHOCTH
pa3paboTku
MPUKIIATHBIX
MpOrpaMM Ha SI3bIKE
Python

He 3naer
0COOEHHOCTH
pa3paboTku
TIPUKITIATHBIX
OpOTrpaMM Ha SI3bIKE
Python

3HaeT Ha HU3KOM
YpOBHE 0COOCHHOCTH
pa3paboTku
TIPUKIIATHBIX
MpOrpaMM Ha SI3bIKe
Python

3HaeT Ha CpelHEM
YPOBHE 0COOCHHOCTH
pa3paboTku
TPUKIITHBIX
NporpamMM Ha sI3bIKe
Python

3HaeT B COBEPLICHCTBE
0COOCHHOCTH pa3padoTKU
MPUKIIJHBIX IPOrpaMM
Ha si3p1ke Python

Yumets: (Y3)
CO371aBaTh
COOCTBEHHBIE MOTYJIH
U UMIIOPTUPOBATH UX

He ymeer co3naBarb
COOCTBEHHBIE MOYIIH
Y IMIIOPTHPOBATH UX

YMeer Ha HU3KOM
YPOBHE CO3/1aBaTh
COOCTBEHHBIE MOJYJIH
Y UMIIOPTUPOBATH UX

YMeer Ha cpeiHEM
YPOBHE CO3/1aBaTh
COOCTBEHHBIE MOYJIH
Y IMIIOPTHPOBATH UX

YMeeT B COBEPILECHCTBE
BBIOMpATh CO3/1aBaTh
CcOOCTBEHHBIE MOYJIH U
HAMIIOPTUPOBATh UX

Bnazets: (B3)
MPAaKTUIECKUMHU
HaBBIKAMU
HCITOJIb30BaHMs
Habopa 6nubIoTeK
si3p1ka Python s
MPUKJIAHBIX 337139 B
o0jacTH aHanu3a
JIaHHBIX

He Bnageer
NPaKTUYECKUMU
HaBBIKAMU
HCIIOIL30BaAHMS
Habopa 6ubIHoTEK
si3pika Python s
MIPUKIIATHBIX 32/1a9 B
o0ylacTi aHaJIM3a
JAHHBIX

Bnaneer Ha HHM3KOM
ypOBHE
MPaKTHICCKUMU
HaBBIKAMU
HCIIOIb30BaAHUS
Habopa 6ubIHoTEK
si3pika Python s
MIPUKIIATHBIX 32/1a9 B
o0yacTi aHaIM3a
JIAHHBIX

Bnaneer Ha cpegHem
ypOBHE
MPaKTHYECKUMH
HaBBIKAMHA
HCTIOJIB30BaHUs Habopa
OMOIMOTEK SI3BIKA
Python mns
MPUKJIAHBIX 33]1a4 B
o0yacTH aHaJIM3a
JIAHHBIX

Biageer B coBeplueHCTBE
MMPaKTUYCCKUMHU
HaBbIKAMH
WCTOJIb30BaHUs Habopa
6ubsmoTek s3pika Python
JUIS TIPUKJIaTHBIX 3371349 B
obyacTn aHanM3a JaHHBIX




Kon Kon u HanmenoBanue | Kon v HammeHoBaHHe Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUS
KOMIIETEHIINH HHIUKaTOpa pe3ynabpTaTta 00y4eHuUs 1-2 3 4 5
JOCTHKEHUS 0 IUCTUIUTHHE
KOMITCTEHIINU
VYK-2.1. IlpoBogur 3uats: (34) He 3naer 3HaeT Ha HU3KOM 3HaeT Ha cpeHeM 3HaeT B COBEPIIICHCTBE
aHaIN3 TOCTABICHHOHN | CIICMAIIM3UPOBAHHBIE | CIEIHATH3NPOBAHHBIE | YPOBHE YpOBHE CHEUATH3UPOBAHHBIC
uend u GopMynupyer | OHONMHOTEKH A OUOIMOTEKN IS CICIMANM3APOBAHHBIE | CIICIUATU3UPOBAHHbIC | OMONIHMOTEKH IJIs aHAJH3a
COBOKYITHOCTh aHaIM3a JaHHBIX aHaNIM3a JaHHBIX OUOINOTEKH IS OUOIMOTEKH IS JTAaHHBIX
B3aMMOCBSI3aHHBIX aHAIM3a JaHHBIX aHAIM3a JaHHBIX
3a/1a4, KOTOphIC Ymerts: (V4) He ymeer YMmeer Ha HU3KOM YmMeer Ha cpegHEM ‘YMeeT B COBEpIIEHCTBE
HEoOX0JIMMO PElIUTh paspabaTbIBaTh pa3pabaTbIBaTh YpOBHE ypoBHe pa3pabaTbiBaTh | BHIOMpaTh pa3pabaThIBaTh
JUISL €€ JOCTIKEHHS. MPUIIOKEHUS U TIPUIIOKEHUS U pa3pabaTbIBaTh NPUIOKEHUS U MIPUIIOKEHUS U
COOCTBEHHBIX COOCTBEHHBIX NPUIOKEHUS U COOCTBEHHBIX COOCTBEHHBIX OMOIMOTEK
6uONMHOTEK Ha SI3BIKE OMOIMOTEK Ha SI3bIKE COOCTBEHHBIX OMOIMOTEK Ha SI3bIKE Ha si3bike Python
Python Python OMOIMOTEK Ha SI3bIKE Python
Python
Brnanets: (B4) He Bmageet Bnaneer Ha HU3KOM Bnaneer Ha cpennem Bnageer B coBepiieHCTBE
BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU yYpOBHE yYpOBHE BBICOKOYPOBHEBBIMHU
S3BIKAMHU SI3BIKAMHA BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU SI3BIKAMU
MPOTPaMMHUPOBAHUS MIPOTPaMMHPOBAHUS SI3BIKAMHA SI3BIKAMHA MPOTPaMMHUPOBAHUS
Python, Python, MPOrpaMMHPOBAHUS MPOrpaMMHPOBAHUS Python,
YK-2 COOTBETCTBYIOIINMHU COOTBETCTBYIOIINMH Python, Python, COOTBETCTBYIOIINMHU
6ubnuorekaMu 6ubiorekaMu COOTBETCTBYIOLTIMHU COOTBETCTBYIOLTIMHU 6ubmmorekamu (NumPy
(NumPy Pandas, (NumPy Pandas, OoubImoTeKaMu OoubImoTeKaMu Pandas, SciPy) u
SciPy) u SciPy) u (NumPy Pandas, (NumPy Pandas, CrHeLUaIu3uPOBAHHBIM
CHeLUaIM3UPOBAHHBIM | CIIEIMAIM3UPOBaHHbIM | SciPy) u SciPy) u 1o
1o 1o CIEMANIN3UPOBAHHBIM | CIIEHATH3UPOBAaHHBIM
1o 110

YK-2.2. Beibupaet
ONITHMANIBHBIH c1I0CO0
pemeHus 3aaad,
UCXOJS U3
HMEIOLINXCS PECYPCOB
U OTrpaHUYEHUN

3Hats: (35) MeToas!
MHTEJUIEKTYalIbHOTO
aHaJau3a JaHHBIX,
MUMETh [IPECTaBIICHUE
0 THUIIaX 3ajadq,
HMMEIOIIUX OTHOIIIEHHE
K aHaJm3y JAHHBIX
1100 MOTEHIMAT IS
PEIIEHHS C TIOMOIIBIO
yKaSaHHBIX METOOOB.

He 3naeT MmeToan!
HHTEJJICKTYaTbHOTO
aHaJIn3a JaHHBIX,
HUMETh MPE/ICTaBIICHHUE
0 THIaX 3ajad4,
HMMEOIIUX OTHOIICHHE
K aHAJIN3y JaHHbBIX
MO0 MOTEHIATT JJIs
PEIIEHHS C TIOMOIIBIO
yKa3aHHbIX METOJIOB.

3HaeT Ha HU3KOM
YPOBHE METOJIbI
HHTEIJIEKTYaIbHOTO
aHaJIu3a JAHHBIX,
HUMETh TIPEICTAaBICHUE
0 THIaX 3ajad4,
HUMEIOIIUX OTHOLLIEHUE
K aHAJIN3y JaHHBIX
00 TTOTEHIIAAI IJIS
PEIICHHS C TIOMOIIIBIO
YKa3aHHBIX METOJIOB.

3HaeT Ha cpeTHEM
YPOBHE METO/IbI
HHTEJJIEKTYaIbHOTO
aHaJIU3a JAHHBIX,
HUMETh TPEJICTaBICHUE
0 THIaxX 3ajad4,
HMMEIONIUX OTHOIIEHHE
K aHAJIN3y JaHHBIX
100 TTOTEHIIAAI IJIS
PEIICHHS C TIOMOIIIBIO
YKa3aHHBIX METOJIOB.

3HaeT B COBEPIICHCTBE
METO/IBI
HHTEJUICKTYaTbHOTO
aHaJIN3a JaHHBIX, UMETH
MPEJCTaBICHAC O THIIAX
3a/1a4, UMEIOIIHNX
OTHOIIICHHE K aHAHN3Y
IAHHBIX JINOO MTOTEHIIAAT
TSl pEIICHUS ¢ TIOMOIIIBIO
YKa3aHHBIX METOJIOB.




Kogn
KOMIIETECHIINH

KOH 1 HAMMCHOBAHUC
HHAWKaTopa
JOCTHIXCHUSA
KOMIICTCHIINHU

Kon u HaumenoBanue
pe3ynabpTaTta 00y4eHuUs
0 JUCIUTUTIHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUS

1-2

3

4

YwMmerts: (V5)
MPUMEHSTH METO/IbI
MHTEJUICKTYalbHOTO
aHaJM3a JAHHBIX IS
3a7a4 B CBO€EH
npo¢heCCUOHANTBHOM
00JacTH, MPOBOTUTH
JICKOMITO3HIIHIO
CJIO’KHBIX 3a/1a4 Ha
Oonee mMpocThIie U
MOJITAFOLIHECS
PCLICHUIO
H3yYCHHBIMH
METOIaMH,
COIOCTABIISITH HAOOPBI
JIAHHBIX,
OCYILIECTBJIATH
Ppa3JIMYHbIC TUTILI
aHaju3a v MporHo3a ¢
MOMOIIBI0 METOJIOB
HHTEJUIEKTYaIbHOTO
aHaJIn3a JaHHbIX

He ymeer npumeHsTh
METO/IBI
HHTEIJICKTYalbHOTO
aHanM3a TaHHBIX IS
3a/1a4y B CBOEH
npoheCCHOHATBHOM
o0JiacTi, NPOBOUTH
JIEKOMIIO3HIIHIO
CIIOKHBIX 337124 Ha
OoJiee POCTHIC U
IO/ TAFOTIHECS
peLIeHUI0
H3yYCHHBIMH
METO/IaMH,
COMOCTABJIATH HAOOPBI
JIAHHBIX,
OCYIIECTBIIATH
Pa3JINYHBbIC TUIIBI
aHAITM3a M POTHO3a C
MIOMOIIIBI0 METO/I0B
HHTEJUICKTYaIbHOTO
aHaJIn3a JaHHbIX

VMeeT Ha HU3KOM
YpOBHE IPUMEHSITH
METO/IbI
HWHTEIUIEKTYaJIbHOTO
aHaju3a JaHHBIX IS
3aJa4 B CBOCH
npoeCCHOHATBHOMN
o0J1acTi, NPOBOIUTH
JIEKOMITO3HIUIO
CJIOKHEIX 3a7a4 Ha
OoJee IpocThIC 1

MO JIAFOIHECS
pelIeHuIo
M3Y9CHHBIMHU
METOIaMHU,
COIIOCTABIIATH HAOOPHI
JAHHBIX,
OCYILIECTBJIATH
pa3J'II/I‘IHI>Ie THUIIBI
aHaJIM3a U MPOTHO3a C
[TOMOILIEI0 METOIOB
WHTEIJIEKTyallbHOTO
aHaju3a JaHHBIX

VYMeeT Ha cpenHeM
YpOBHE IPUMEHSTH
METO/IbI
HWHTEIUIEKTYaJIbHOTO
aHaju3a JaHHBIX IS
3aJ]a4 B CBOCH
npoheCCHOHATBHOM
o0JiacTi, NPOBOUTH
JIEKOMITO3HIUIO
CJIOKHEIX 3a7a4 Ha
OoJee IpocThIe 1

MO JIAFOIHECS
PEIICHUIO H3YICHHBIMHU
METOJIaMHU,
COIIOCTABIIATH HAOOPHI
JIAaHHBIX,
OCYILIECTBJIATH
pa3n1411H1>1e THUIIBI
aHaJIM3a U MPOTHO3a C
[TOMOILIEI0 METOIOB
WHTEIJIEKTyalIbHOTO
aHaJIn3a JaHHBIX

‘YMeer B COBEpLIEHCTBE
BEIOMpPATH IPUMEHSTH
METOIBI
HMHTEJUIEKTYaJIbHOTO
aHaN3a JaHHBIX IS
3a/1a4 B CBOEH
npodeCCHOHATBHOM
o0nacTu, MPOBOAUTH
JCKOMIIO3UIIUIO CI0XKHBIX
3a/1a4 Ha OoJiee MpoCThie
1 TIOITAIOIIHACCS
PEIICHAUIO NU3YICHHBIMHU
METOJaMH, COTIOCTABIISATh
HaOOpHI TAaHHBIX,
OCYIIECTBIIATE Pa3IHYHBIE
TUTIBI aHAJIH3a U TIPOTHO3a
C TMIOMOIIBIO METOJIOB
MHTEJJIEKTYaIbHOTO
aHaJIu3a JaHHbIX

Bianets: (B5)
TEXHOJIOTUSIMU
NPOCKTUPOBAHHUS U
pa3paboTku 0a3 u
XPaHWIHLI JaHHBIX U
UCIIOJIb30BaHHUs
oOygaromux HabopoB
JIAHHBIX

He Bmageer
TEXHOJIOTUSIMU
MIPOEKTHPOBAHUS H
pa3pabotku 6a3 u
XPAHITUIL TaHHBIX U
HCIIOIL30BaAHM
oOyuJatronux HabOpoB
JIAHHBIX

Brageer Ha HU3KOM
YPOBHE TEXHOJIOTHAMHU
NPOEKTUPOBaHHUS 1
pa3pabotku 6a3 u
XPaHWIHLI TAaHHBIX H
HCIIOIb30BaHUS
oOyuaromux HabopoB
JIAHHBIX

Birazgeer Ha cpenHeM
YPOBHE TEXHOJIOTHAMHU
NPOEKTUPOBaHHUS
pa3pabotku 6a3 u
XPaHWIHLI TAaHHBIX H
HCIIOJIb30BaHUS
oOyuaromux HabopoB
JIAHHBIX

Buazseer B coBepiieHCTBe
TEXHOJIOTUSIMU
NPOCKTUPOBAHHUS U
pa3paboTku 0a3 u
XPaHWIHIL TaHHBIX 1
HCIIOIb30BaHHUs
00y4Jarmux HabopoB
JIAHHBIX




Kon Kon u HanmenoBanue | Kon v HammeHoBaHHe Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUS
KOMITETEHIINT HMHIUKAaTOpa pe3ynbrara 00ydeHus 1-2 3 4 5
JOCTHKEHUS 0 IUCTUIUTHHE
KOMITCTEHIINU
VYK-2.3. Amammupyer | 3Hats: (36) He 3naer 3HaTH 3HaeT Ha HU3KOM 3HaeT Ha cpeHeM 3HaeT B COBEPIIICHCTBE
JefcTByIOIEee cnocoOsI coopa 1 croco0sI coopa u YpOBHE 3HAThH YpOBHE 3HATh CITIOCOOBI | 3HATH CIIOCOOBI cOopa u
3aKOHOJIATEIbCTBO U aHaJIM3a UCXOMHBIX aHaIN3a UCXOTIHBIX crocoOsI cOopa u cOopa u aHanmM3a aHaJIM3a HCXOMHBIX
IIPaBOBBIE HOPMBI, JAHHBIX JJIS JAHHBIX IS aHaIN3a UCXOIHBIX WCXOJHBIX JaHHBIX ISl | JAHHBIX AJISI TOCTAHOBKH
perynupyronye MOCTaHOBKH 3a/1ad, IIOCTaHOBKH 3a/1a4, JAHHBIX IS MIOCTAHOBKH 3a/1a4, 3aj1ad, PEIacMbIX ¢
obnactb pelaeMbIX ¢ pelaeMbIX ¢ MIOCTaHOBKH 3aJay, pelaeMbIX ¢ TOMOIIbI0 | MOMOIIBIO METOIOB
npodeccHoHaIBLHOMN MOMOIIBI0 METOI0B MIOMOILBIO METO/I0B pelaeMbIX ¢ METO/IOB MHTEJJIEKTYaIbHOTO
JeSITeIbHOCTU HHTEJUIEKTYaJIbHOTO HMHTEJUIEKTYaJIbHOT O MIOMOIIBIO0 METO/I0B UHTEJUIEKTYaIbHOTO aHaIn3a JaHHbBIX.
aHau3a JaHHbIX. aHaJu3a JJaHHbIX. UHTEJUIEKTYaIbHOTO aHau3a JJaHHbIX.
aHaJM3a JJaHHbIX.
VYmerts: (Y6) He ymeer [lonumarp YmeeT Ha HU3KOM Ywmeet Ha cpegHeM YMeeT B cCOBEpILIEHCTBE
MOHMMATh Kak KaK U3y4CHHbIC B ypoBHe [Tonnmats kak | ypoBHe [loHnmars kak | BbIOMpaTh IloHMMATh Kak
M3y4dCHHBIE B Kypce Kypce METOJIbI H3y4YeHHBIE B Kypce H3y4YEeHHBIE B Kypce n3y4dCHHBIE B Kypce
METO/IBI PEaTM30BaHbl | peaM30BaHbl B METO/IBI PEATM30BaHbl | METOABI PEaIN30BaHbl | METOABI PEATN30BaHbI B
B ucnosszyemom I10. | ucnonszyemom I10. B ucnosibzyeMoM [10. | B ucnonbzyemom I10. rcnosszyemom I10.
Brnanets: (B6) He Bmageet Bnaneer Ha HU3KOM Bnaneer Ha cpenHem Bnageer B coBepiieHCTBE
crocobamu criocobamu YpOBHE crioco0amu YpOBHE crioco0ammu croco0aMu HHTETpaIlul
MHTETPALUH HHTETpaLuy HHTETpaLuy HHTETpaLuy Pa3sHOPOIHBIX HAOOPOB
Pa3HOPOIHBIX Pa3HOPOTHBIX Pa3HOPOIHBIX Pa3HOPOJHBIX HAOOPOB | JAHHBIX B €IMHOM
HabOPOB JIaHHBIX B HabOPOB JITaHHBIX B HabOPOB JITaHHBIX B JIAHHBIX B €JJMHOM XpaHUIIHILE.
€/IMHOM XpaHWJIUIIE. €IMHOM XPaHUJIHIIE. €IMHOM XPaHUJIHIIE. XpaHWIHNIIE.
E€MOHCTPHUPYET €MOHCTPHUPYET €MOHCTPUPYET
3uats: (37) He 3naer A pHpY A pHpY A PHpY
OTJICNIbHBIC 3HAHUA IO | JIOCTATOYHbIC 3HAHUS UCYEPIbIBAIOLINE 3HAHUS
TEXHOJIOTHYECKHUE TEXHOJIOTHYECKHUE
TEXHOJIOTHYECKUM N0 TEXHOJIOTUYECKHM 0 TEXHOJOTMYECKUM
MIPOIIECCHI MIPOIIECCHI
npoleccam mporeccam npoleccam
He(TerasoBoro He(Tera3oBoro
HE(TEra3oBoro He(TEera30Boro He(TEera3oBoro
TIKC-1.1 MIPOU3BOJCTBA TIPOU3BOJICTBA
IIPOM3BOJICTBA TIPOM3BOJICTBA IIPOM3BOJICTBA
OcymecTBiseT BEIOOD
YMeeT ocyniecTBIsATh
U CHCTEMAaTHU3alLHI0 BEIGOp YMeeT ocyniecTBIsATh
nHdopmannu o BBIOO
[KC-1 (op Vwmers: (V7) He ymeer TEXHOJIOIMYECKHUX P B cosepmieHncTBe ymeeT
TEXHOJIOTHYECKHX TEXHOJIOTHYECKHUX
OCYIIECTBIISITh BEIOOP | OCYIIECTBISTH BHIOOP IIPOLIECCOB U OCYIIECTBIISITH BBIOOD
mpoueccax MPOLIECCOB U
TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX OCYIIECTBIISTh TEXHOJIOTHUECKHX
He(TEera3oBoro OCYIIECTBIISATh
MIPOIIECCOB U MIPOIIECCOB H CHCTEMaTH3aLHI0 MPOIIECCOB U
MIPOU3BOJICTBA CHCTEMaTH3aIIHI0
OCYILECTBIISITh OCYILECTBIISITh nHPOPMALINH O HUX, OCYIIECTBIISTh
nHPOPMALINH O HUX,
CHUCTEMaTH3aLUI0 CHUCTEMaTH3aLUI0 JIOITyCKas fonycKas CHCTEMaTH3aLHI0
nuHdopmanum 0 HUX uHdopmanum o HUX 3HAYNTEIbHbIC nHpopmanuu 0 HUX
bopman bopman HEe3HaYHTeNIbHbIC bopman
HETOYHOCTH U
HETOYHOCTH

TMOTPCIIHOCTH




Kogn
KOMIIETECHIINH

KOIL 1 HAMMCHOBAHUC

KOII 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUS

HHAMKaTOpa pe3ynbrara 00ydeHus 1-2 3 4 5
JOCTHKEHUS 0 IUCTUIUTHHE
KOMITCTEHIINT
Bnageer Xopoulo BiaxeeT
Brnazgers: (B7) He Bnaneet HaBplkamMu ONPEIEIEHHBIMU HaBBIKAMH BBIOOpA U B coBepiueHcTBe Bnaneer
HaBBIKaMU BBIOOPA U BEIOOpa 1 HaBBIKaMU BBIOOPA U CHCTEMaTH3aLuU HaBBIKAMU BBIOOPA U
CHCTEMaTH3aLUH CHCTEMaTH3aLIH CHCTEMaTH3aLUH TEXHOJIOTHYECKHX CHCTEMaTH3aLIH
TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX MPOLIECCOB, AOIMYyCKast TEXHOJIOTHYECKUX
MPOLIECCOB TIPOLIECCOB MPOLIECCOB, JOITyCKast HE3HAYHTENbHbIC HPOLIECCOB
psiz ommboK OLTHOKH
CMOHCTPHUPYET CMOHCTPHUPYET
A PHPY A PHPY JemoHncTpupyer
3uath (38): pusuko- He 3naer ¢pusuko- OTIIeJIbHBIC 3HAHUS IO | JIOCTATOYHBIC 3HAHUS
- -~ NCUCPIBIBAIOIINEC 3HAHUA
MaTeMaTHYECKUil MaTeMaTH4eCKuit ¢dusmKo- ¢busmKo- 1o H3HKO
armapar JJid peuICHUA armapat aJjid pCucHus MAaTEMAaTHYCCKOMY MaTeMaTU4CCKOMY
MAaTEMaTHICCKOMY
pacdeTHo- pacdeTHo- anmapary Ui anmapary Juis peIeHns
anmapary Juisi peIeHns
AQHATMTHYECKHX 33734, | aHAINTHYECKUX 3a/1a4, | PEIICHUS pacdeTHo- pacdeTHo-
pacyeTHO-aHATMTHIECKHX
BO3HMKAIOIIUX B XOA€ | BO3HHMKAIOIIMX B XOJI€ | QHAIMTHYECKHX 337a4, | aHAJIUTHYCCKHX 3ajad,
. o 3aj]a4, BOSHUKAIOIIHUX B
npodeccrnoHaNbHOM npodeccCHOHANBHOM BO3HMKAIOIIUX B XOA€ | BO3HMKAIOIINX B XOZIE N
o 0 xoze npoecCHOHATHLHOM
JIESITEIILHOCTH JIESTEIIHOCTH IpodeCcCHOHANTBHOM IpodeCcCHOHANTBHOM
JIeSITEIIEHOCTH
JIeSITEIIbHOCTH JeATeIbHOCTH
YMeeT ncronbs30BaTh
IKC-1.3
YwMmerts: (V8) He ymeer ¢usnko-
Koppextupyer ‘YMeeT ucnosib30BaTh .
HUCIIOJIB30BAaTh HUCIIOJIB30BAaTh MaTeMaTH4YCCKUN B COBEPHICHCTBE YMECT
TEXHOJIOTUIECKHE ¢usnko-
(uzuko- ¢busnko- . anmapar JJis pemeHus HCTIOJIb30BaTh (PU3UKO-
MPOLIECCHI C YUETOM . . MaTreMaTHYeCKUi o
. MaTreMaTHueCcKui MaTreMaTHYeCKUi pacdeTrHo- MareMaTHYeCKHi armnapar
pCaIbHOU CUTYyalluN armapat JJid pCucHus
armapar JJid peuICHusA armapat JJid pCuCeHus AHAJIUTHYCCKUX 3aJa4, JJIA peIICHUA pacuC€THO-
COBMECTHO C pacyeTHo-
pacdeTrHo- pacyeTtHo- BO3HUKAIOIIUX B XOZI€ AHAIMTHYECKUX 337134,
CEpBUCHBIMHU AQHATNTHYECKUX 337134, 9
AHATMTHYECKHX 33134, | aHAINTHYECKHUX 3a/1ad, npodecCHOHANBHON BO3HMKAIOIIUX B X0/1€
KOMITaHMSIMH U BO3HHUKAIOIIUX B X0 .
BO3HMKAIOIINX B XO€ | BO3HHUKAIOIINX B XOJIE . JeATEeIbHOCTH, TIpodecCHOHANBHOM
crenuancTaMu . . podecCHOHANTBHOMN
npodeccrnoHabHOM podecCHOHAIBHOM JIOTyCKast JIeSITEIIFHOCTH
TEXHUYECKHX CITykKO JIeSITEIIbHOCTH
JIeSITeIIbHOCTH JIeSITeIIbHOCTH HE3HAYHTENbHbIE
HETOYHOCTH
Bnagets: (B8 Bnaneer pusuko- Xopouio BiajgeeT
o (B8) He Bnaneer ¢usuko- et P A
(uzuxo- MaTeMaTU4YeCKUM (uzuko- B coBepiienctse Biajgeer
MaTeMaTU4YCCKUM
MaTeMaTHYCCKUM arnmnaparom JJid MaATEMATHYCCKUM (1)I/I3I/IKO-MaTeMaTI/I‘[€CKI/IM

amnmapaToM IS
peIeHus pacyeTHO-
AQHATUTHYECKHX 3a/1a4,

anmapaToMm IS
peleHus pacyeTHO-
AHATTUTHYECKUX 33134,
BO3HHUKAIOIINX B X0/

permeHns pacyeTHO-
AQHATTUTHYECKUX 33124,
BO3HHUKAIOIINX B XO/I€

amnmapaToMm Jyis
peIIeHus pacyeTHO-
AHATUTHYECKHX 3a/1a4,

arnmnaparom JJid peuICHuA
PaCYCTHO-AaHATTUTHICCKUX
3aJa4, BOBHUKAKIINX B

BO3HHUKAIOIIUX B XOZI€ . npohecCHOHAIBLHON BO3HUKAIOIIUX B X0J¢ | Xoze npodeccHoHanbHO
. po¢eCCHOHATBHOI o

npodeccrnoHaIbHOM eSTENBHOCTH JIeSITeIIbHOCTH, podecCHOHANTBHOMN JIeSITEIIEHOCTH

JIeSITeIIbHOCTH JIOIyCKasl psiJi OIIHOOK JIeATeIbHOCTH




Kon Kon u HanmenoBanue | Kon v HammeHoBaHHe Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUS
KOMITETEHIINT HMHIUKAaTOpa pe3ynbrara 00ydeHus 1-2 3 4 5
JOCTHKEHUS 0 IUCTUIUTHHE
KOMITCTEHIINU
€MOHCTPUPYET €MOHCTPUPYET €MOHCTPUPYET
3Hatb: (39) He 3naer A pHpY A pHpYy A pHpYy
OTZAETbHBIC 3HAHUS M0 | JOCTATOYHBIC 3HAHUS HCUEPIIBIBAOIIIE 3HAHUS
MPUMEHSEMBbIE MIPUMEHSIEMBbIC
TIPUMEHSEMbIM IO TIPUMEHSAEMbIM 10 IPUMEHSAEMBIM
METO/IbI KOHTPOJIA METO/IbI KOHTPOJIA
METO/aM KOHTPOJIS METO/aM KOHTPOJIIS METO/IaM KOHTPOIIS
MPOM3BOJICTBEHHBIX MPOM3BOJICTBEHHBIX
MPOMU3BOICTBEHHBIX MIPOM3BOICTBEHHBIX MIPOM3BOICTBEHHBIX
MPOLIECCOB MIPOLIECCOB
MIPOLIECCOB IIPOLIECCOB MIPOLIECCOB
He ymeer
I1IKC-1.4 Yumerts: (Y9) Y YMeeT npuMeHATh
HCIIONb30BATh YMeeT npuMeHITh
ObecneunBaet IIPUMEHATH COBPEMEHHOE B cosepiieHcTBE y™mMeeT
MIPUMEHSITh COBPEMEHHOE
KOHTPOJIb COBPEMEHHOE 00opyI0BaHuE U IIPUMEHSTh COBPEMEHHOE
COBPEMEHHOE 00opyI0BaHuE U
IIPOU3BOJICTBEHHBIX 00opyIoBaHuE U MaTepHabl I obopynoBaHue U
obopynoBaHue u MaTepuaibl s
IIPOLIECCOB C MaTepHabl A obecrieueHus KOHTPOJI MaTepHabl s
MaTepHalIbl IS obecrieueHNs
MIPUMEHEHNEM obecrieueHus MIPOM3BOJICTBEHHBIX obecrieueHnst KOHTPOJIA
obecrieueHUs KOHTPOJIS
COBPEMEHHOTO KOHTPOJIIS MPOLIECCOB, AOITyCKast IIPOM3BOICTBEHHBIX
KOHTPOJIS MIPOM3BOJICTBEHHBIX
o0opynoBaHus 1 MPOM3BOJICTBEHHBIX HE3HAYHUTEIbHbIC TIPOIIECCOB
MPOM3BOJICTBEHHBIX TIPOIIECCOB
MaTepHalioB MPOLIECCOB HETOYHOCTH
MIPOLIECCOB
Bnageer
Brmanets: (B9) A Xoporto Biageer
He texHOomorusiMn TEXHOJIOTHSIMU B coBepieHcTBe Biageer
TEXHOJIOTHSIMU TEXHOJIOTHSIMU
KOHTPOJIS KOHTPOJIS TEXHOJIOTHSIMUA KOHTPOJIS
KOHTPOJIA KOHTPOJIA
MPOM3BOJICTBEHHBIX MPOM3BOJICTBEHHBIX MPOM3BOJICTBEHHBIX
MPOM3BOJICTBEHHBIX MPOM3BOJICTBEHHBIX
HPOIIECCOB MIPOIIECCOB, JOITyCKas MPOIIECCOB
MIPOIIECCOB MIPOIIECCOB

psAn ommboK




KAPTA

o0ecre4eHHOCTH TUCHUTIJIMHBI (MOLYJIs) y4eOHOI M y4eOHO-MeTOANYeCKOH JINTepaTypoi

Jucunninaa: Marematrka u Python st ananmsa naHHbIX
Kopn, nanpasnenue noarorosku: 21.03.01 Hedrerazosoe aeno
Hampasiennocts (ipoduis): «bypenne HeTSHBIX U Ta30BbIX CKBAKUHY,

«IIpoexTrpoBanue, COOPYKEHUE U IKCIUTyaTalus HepTera3oTpaHCIOTHBIX CUCTEM,

«DKCIuTyaTaIys 1 00CIy>)KUBaHHE 00BEKTOB JTOOBIYH ra3a, Ta30KOHACHCATA U TIOJJ3EMHBIX XPAaHWIIHII),

«QKcIuTyaTanus 1 o0cnykuBaHue 00beKTOB 100U HEDTHY,

((SKCHHyaTaLII/ISI u O6CJ'Iy>KI/IBaHI/Ie TEXHOJIOTHYECKHX O0HEKTOB He(bTel" a30BOI'0 IIPOMU3BOACTBA»

[Ipunoxxenue 2

Hazpanwne yueOHOTO, y9eOHO-METOAMYECKOTO H3IaHuS, Konnu Kontunrent Ob6ecmieueH Hanuu
aBTOP, U3/1ATEILCTBO, BUJ U3JaHHUs, TOJ H3IAHUS €CTBO oOyyaromuxcs, HOCTh ue
/o 9K3EMIUISIPOB | HCIIONB3YIOIINX o0yJarmuxcsi | AIEKTPOHHOT
B BUK YKa3aHHYIO JIUTEPATYPOH, 0 BapuaHTa
JUTEPATYPY % B OBC (+/-)
Bosipminnos, M. I'. BeruucnurenbHbie METO bl aJITeOpbl M aHaIKM3a: yueOHoe mocooue /
M. I'. bosipminHoB. - CapaToB: By3oBckoe o6pazoBanue, 2020. - 225 c. op* 30 100% +
http://www.iprbookshop.ru/93065.html
Tponun, M. [1. OcHoBBI IpuKNaaHOH anredpsl: yuedHoe mocodue / M. I1. Tponus. - 2-¢ p* 30 100 N
u31., crep. - Cankr-IletepOypr: Jlans, 2020. - 288 c. https://e.lanbook.com/book/139282
Kpamep, ['apansg Matemaruyeckue merobl cratuctuku / ['apansg Kpamep; nep.: A. C.
Mouum, A. A. Iletpos; pen. A. H. Konmmoropoga. - Mockaa, I/I)KCBVCIC Perynsipras u p* 30 100% +
Xa0TUYEeCKas TMHAMUKa, IHCTUTYT KOMIBIOTEPHBIX UccienoBanui, 2019. - 648 c.
http://www.iprbookshop.ru/92046.html
Maxkunnu, ¥Yac Python un ananus gannsix / Yac Makkunnu. - Python n ananus nanssix,
2024-10-28. - Caparos: IIpodobpazosanue, 2019. - 482 c. op* 30 100 +
http://www.iprbookshop.ru/88752.html
MeToabl ONTUMH3ALNH: TEOPHSI U allTOPUTMBL: yueOHOe ocoOue AJist By30B / A. A.
Uepnsik, C. A. bormanosuy, XK. A. Uepnsk, 0. M. Merenbckuii. - 2-€ U3[I., UCOp. U JIOT. OP* 30 100 +
- Mocksa: FOpaiir, 2020. - 357 ¢. https://urait.ru/bcode/453567



http://www.iprbookshop.ru/93065.html
http://www.iprbookshop.ru/92046.html
https://urait.ru/bcode/453567

enynpko B.M. SI3bIk nporpaMMupoBaHusi BEICOKOTO ypoBHS Python. dynkuuwy,
CTPYKTYPHI JAHHBIX, JOTIOJHUTEIbHBIE MOAYIH [ DJIEKTPOHHEIN pecypc]: yueOHoe
nmocobwue/ Llenyapko B.M. - DnexTpoH. TekcTOBBIE JaHHBIE. - PocToB-Ha-JloHYy,
Taranpor: M3narensctBo HOxHOTO PenepansHoro yausepcurera, 2017.- 107 ¢.- Pexum
nocryma: http://www.iprbookshop.ru

op*

30

100
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