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1. Heau u 3a1a4M 0CBOEHUS TUCUUILINHBI/MOAY IS

HCJ'IB AUCHUIUIMHBIL 3aKJI0YaCTCd B OBJIAJACHUU CTYJACHTAMU OCHOBaAMU pa6OTbI C SA3BIKOM
Python B ananu3e naHHBIX, paCHIMPEHUU TEOPETUUYECKOW M MPAKTUYECKON MOJIrOTOBKM B 001acTU
MaTEeMaTHYeCKOro aHallu3a, JMHEHHOH anreOpbl, METOJ0B ONTUMHU3AIUHU, TEOPUU BEPOSITHOCTEH.

3anauu JUCIUIUINHBIL:

- OBIIJIeHUE OCOOCHHOCTAMHU s3bika Python nns ananm3a AaHHBIX, NPUHOUIAMHA YTEHHUS
Pa3JIMIHBIX JTaHHBIX,

- wu3yuenue Python-6ubnnorek, comepXammx OOJBIIOE KOJUYECTBO HHCTPYMEHTOB: OT
OBICTPBIX OIepalii ¢ MHOTOMEPHBIMH MAacCHMBaMHU JI0 BH3yalHM3allMd U pealu3aldl Pa3iIuyHBIX
MaAaTEMAaTHYCCKUX METOAOB, B TOM YHCIIC JIMHEHHOM aJII‘66pr KaK OCHOBHOI'O MaT€éMaTH4YCCKOI'O
anmapara Jijisi paboThl ¢ JaHHBIMU;

- W3YYEHHE METOJOB ONTHMH3AIMH KaK HAWIy4ylIero WHCTPYMEHTa Ui OMpeelieHus
ONTUMAJIbHBIX MTAPAMETPOB CHUCTEMBI,

- 3HAKOMCTBO C MAaTPUYHBIMU PaA3JTOXKCHUAMU, KOTOPBIC HCIIOJIB3YIOTCA IpHU IMOCTPOCHUHN
PErpe€CCUOHHBIX MOIIGJIGI;'I, AJI1 YMCHBIICHHUA pa3MCPHOCTH JaHHBIX, B PEKOMCHAATCIIbHBIX CUCTEMAxX U
B QHAJIM3€E TEKCTOB;

- pacumupeHre 3HaHuil 0 0a30BbIX KOHIICTIIIUSX TEOPUU BEPOSTHOCTEH M CTATHCTUKH, KOTOPHIE

H€O6XOIII/IMI>I JUIA IIOHUMaHUuA MEXaHUu3Ma pa60T1)1 IMPAKTUYCCKHU BCCX MCTOAOB aHAIN3a JaHHBIX.

2. Mecto aucuunianHs/Moay.as B crpykrype OIIOII BO

JlucuuniauHa OTHOCHUTCS K JMCHMIUIMHAM dSJIeKTHBHOTO Monyis «Digital & IT. Mammnnoe
oOyueHue U aHajIu3 JaHHBIX» YacTH y4eOHOro IiaaHa, GopMUPYyeMOi ydaCTHUKaMH 00pa3oBaTeNbHBIX

OTHOIIIEHUHN.

HCO6XOI[I/IMBIMI/I YCIOBUAMMU AJId OCBOCHUA JUCHUIIIIMHBI ABJIAIOTCA:

— 3HaHME OCHOBHBIX MAaTpPUYHOM  anreOphl, MaTEeMaTUYEeCKOro aHaliu3a, TEOpUHu
BEPOATHOCTEW U MAaTEMATUUECKON CTaTUCTUKU;

— TIOHMMAaHHE€ OCHOBHBIX IPUHIMIIOB AJITOPUTMU3ALMH U IPOIrPAMMUPOBAHHS;

— 3HaHHe OCHOB s3bIKa MporpaMMupoBanus Python;

—  BJaJIeHUE HaBbIKAMHU HCIIOJIb30BAHUS KOMIBIOTEPHBIX TEXHOJOTHI U CpelCTB 00paboTKH
uHpopMaluu.

CopepxaHue  OUCHUIUIMHBL  SBISETCS  JIOTUYECKMM  MPOJOJDKEHHEM  JUCLMILIMHBI
«MatemaTrKka» 0a30BbIM AJISl U3YUEHHUS CIeAYIOUMX Tuciuruind monynsa «Digital & IT. Mammunnoe
o0y4eHHe M aHaIu3 JaHHBIX»: «MalnHHOe 00y4eHHe M BOIPOCHI UCKYCCTBEHHOI'O HMHTEIIEKTA»,

((HCﬁpOHHBIC CCTH», «HpI/IKJ'Ia,[[HBIe 3aJa4M aHaJIn3a JaHHBIX)).



3. Pe3yabTaThl 00yUeHHs 10 TUCHHUIIJIHHE/MOLY IO

[Iporiecc wm3ydeHUs AMCUMIUIMHBI/MOAYJS HampaBieH Ha (QOpMHUpPOBaHUE CIEAYIOIINX

KOMIIETEHIINN:

Tab6muna 3.1

Kona u nammeHnoBaunue
KOMITETEHIIUN

Kon 1 HanMeHOBaHUE UHIUKATOPA
noctmwkeHus komnerennuu (MJIK)

Kon 1 HanmeHOBaHUE pe3yabTaTa 00yIeHUS
0 IUCUIUIUTNHE

VK-1. Cniocoben
OCYIIECTBJIATh KPUTUUECKUI
aHaU3 MPOOJIEMHBIX
CUTYyallUii HA OCHOBE
CHCTEMHOTO IMOJX0/1a,
BBIPA0ATHIBATH CTPATETHIO
JIeUCTBUM

VK-1.1. Aranmsupyet npoOiIeMHy0
CUTYyanuIo (3a1a4y) U BRIJIEISICT €€
0a30BbIE COCTABJISIONINE

3rate (31): pa3nuuHbIC BapHaHTHl PEIICHUS
NpOOJIEMHOM CHTyallud M QJITOPUTMBI  e¢
peanu3aiiu

Ymers (Y1): aHanu3upoBaTh MpPOOJIEMHYIO
CUTYallMIO, OIpPEJENIATh BO3MOXKHBIE PELICHUS
MOCTaBJIEHHON npoOIemsbl, HCHOb3Y4
MaTeMaTU4ecKuil annmapaT

VK-1.2. PaccMaTpuBaet pa3iudHble . N

BAPHAHTH! PEIICHAS TPOGIEMHO Bnagers (BI): METOIMKOH  MPHMEHEHNs

caTyamH (3814H), pAspABATHBACT MaTeMaTUYeCKUX  3HAaHUH K  PELICHHIO
PO eCCHOHANBHBIX 33/1a4

ITOPUTMBI MX peaTH3aliN

VYK-1.3. OnpenensieT ¥ OIICHUBACT 3dath (32): OpaKTHYECKWE TIOCICACTBUS

MPaKTHIECKUE MOCIEACTBHA BO3MOXKHBIX PEIICHHUH 3a/1a4

BO3MOXHBIX PEILIEHUH 3a7aun Ymerp (Y2): ompenenirts paKTHICCKHE
TIOCJIEACTBYSI BO3MOJKHBIX PEIICHUH 3a1a4
Brmanetp  (B2): MeromamMu  OICHWBaHHS
MPAaKTHYECKUX  MOCIEACTBHH  BO3MOXHBIX
peuieHni 3a1au

VYK-1.4. OcymecTBiser 3HaTh (33): OCHOBHEIE TIPUHITHITEL

crcTeMaTH3aluio nHdopmManum cUCTeMaTH3allMi WH(pOpMaluK  pa3IMuHbIX

Pa3IUYHBIX TUIIOB IS aHAIN3a THUIIOB

MPOOJIEMHBIX CUTyallui Ymers  (Y3): BeIpabaThIBaTh  CTPATETHIO
JEUCTBUM M1 IIOCTPOECHMsI  AJIFOPUTMOB
pelIeHHsl TOCTaBICHHBIX 3324

YK-1.5. BeipabaTbIiBaeT CTpaTertio Bnanets (B3): MeTOoJaMu aHanmm3a

JIEUCTBUH 1J1s1 TOCTPOCHHUS NpOOJIEMHBIX CHUTYaIlMi, JJs COCTaBJICHUS

QITOPUTMOB PEIICHHS NOCTABJICHHBIX | alrOpUTMa  pelleHHus  NpodecCHOHATBHBIX

3amaq 3a1a4

YK-1.6. [Iporpammupyet
pa3paboTaHHBIC ATOPUTMBI H
KPUTHYCCKH aHATH3UPYET
HOJTy4YEHHBIE PE3YJIbTATHI

3Hatb (34): OCHOBBI SI3bIKa IPOTPAMMHPOBAHUS
1 TEOPHIO AJITOPUTMOB

VYmerp (Y4): aHanu3UpOBaTh IOJYyYCHHBIC
Pe3YJbTATH, BBISIBIISITh HEJIOCTATKU PEIICHUH

Bnagers  (B4):  HaBblkamMu  peaiu3aluu
QIITOPUTMOB COPTHPOBKH, IMOUCKA U pabOThI CO
CTPYKTYPaMH JaHHBIX

YK-2. CnocobeH ynpaBiarts
IIPOEKTOM Ha BCEX ATAIax ero
KH3HEHHOTO LKA

VK-2.1. ®opmynupyer B pamkax
MIOCTABJIEHHOM Leu IIPOEKTa
COBOKYITHOCTh B3aNMOCBSI3aHHbBIX
3aja4, 00eceunBarOIMX ee
noctxkenue. Onpenesser 0KuiaeMble

3uath (35): COBOKYMHOCTh B3aMMOCBS3aHHBIX
3a1a4

Ymers (V5): ompenensaTh Kpyr 3agad M WX
B3aWMOCBSI3b B paMKaxX H30paHHBIX BHJIOB
npo(eCCHOHANBHOM A TEIBHOCTU

pe3ynbTaTel PEIICHUS  BBINCICHHBIX | Bnametrs (B5): HaBBIKOM paclpeaeacHus

3a7a4 CBOUX JIEUCTBUH MO PEIICHUIO0 MOCTAaBICHHBIX
3a7a4

VK-2.2.  TIpoektupyer  pemieHue | 3Hath (36): TpeOCOBaHUS K ONMPEACICHUIO 3a/ad

KOHKPETHOM 3a1a9n MpOeKTa, | B paMKax IIOCTABICHHOW Iienu; Oa30BBIE

BBIOMpas ONTHMAIBHBIN cIoco0 ee | crocoObl  pelmeHHs  3aaa4 = ¢ y4eToM

pelIeHUs], HUCXOlsl M3 JEHCTBYIOLIUX
MpaBOBBIX HOPM U UMEIOLIUXCS
PECypCcoB U OrpaHUYEHUN

JEUCTBYIOIMX MPABOBBIX HOPM, MMEIOIIUXCS
PeCypcoB M OrpaHUYEHUN

VYmerp (V6): ompenensTb OCHOBHBIE |
crienuduueckue 3a1auu B pamkax
TIOCTAaBJICHHON 1I€JH, BBIOMPATH CHOCOOBI HMX
pemIeHNs, HCXOAS M3 JCHCTBYIOIINX MPABOBBIX
HOPM, HMEIOIINXCSI PECYPCOB U OTPaHUICHUN

Bnaners (B6): HaBBIKAMU  OIPEIEIICHUS
OCHOBHBIX M CIICIU(PUUECKUX 3a/a4 B PaMKax
MTOCTaBJICHHONW IIeNM, BbIOOpa CIOCOOOB HX




peuicHus, ucxons u3 ﬂeﬁCTBy}OMHX MPaBOBbIX
HOPM, UMCHOIIUXCS pECYpPCOB U OFpaHI/I‘{CHI/Iﬁ

VYK-2.3. Pemaer KOHKpeTHbIE 3aadu
MPOEKTa 3asBJICHHOTO KavecTBa M 3a
YCTaHOBIICHHOE BpEMsI

3Hath (37): 0COOCHHOCTH TOCTAHOBKH IIENeit
TIPOEKTOB

VYmets (V7): oprann3oBeiBath 3(PQEKTHBHOE
B3aMMOJICHCTBHE C IPYIMMH HCIOJHHUTEIAMH
JUIsL pEIIeHNUs IPOSKTHBIX 3a1a4

Bnagers (B7): HaBBIKAMH CETEBOTO aHAJIN3A,
KaJICH/IapHOTO IUIAHUPOBAHUS, KOHTPOJIS X012
peanu3alyy npoeKTa

TIKC-6. CiocobHOCTE
TUTAHUPOBATH U BBITIOIHATH
TEOPETUYECKUE,
SKCIIEPUMEHTAIbHBIC U
J1a00paTOPHBIC UCCIICTOBAHHUS,
00pabaThIBaTh MOJTYYCHHBIC
pe3yNbTaThI €
HCIIOJIB30BaHUEM
COBPEMEHHBIX
HHPOPMANOHHBIX
TEXHOJIOTUH

IIKC-6.1. Brimonnser
9KCIICPUMCHTAILHBIC U JTA0OPaTOPHEIC
HCCIEIOBAHUS, UHTEPIPETHPYET

TMOJYYCHHBIC PE3YyJIbTaTbl, COCTABJIACT
1 3auimacT OTYCThI

3uate (38): MaremaTHYECKHE
6ubnuoteku  Python,
00pabOTKU TaHHBIX

METOABI |
UCTIONIb3yeMble ISt

VYmerp (Y8): mOpUMEHATH MaTeMaTHYECKUC
MeTonbl U Oubnnorekn Python ans pemenus
THUIIOBBIX 3a/1a4 00pa0OTKU M aHAIN3a TAHHBIX

Bragete  (B8): HaBhlkaMH  peau3aldu

MoJieliell aHaIn3a TaHHBIX cpeacTBaMu Python
ITIKC-6.2. O6pabaTbiBaeT pe3yiabTaThl | 3HATH (39): CIIOCOOBI 00paboTku
HU3MEepeHuit c UCIIONIb30BaHUEM | HKCIIEPUMEHTOB c HCIIOJIB30BaHHEM
KOMIIBIOTEPHBIX TEXHOJIOTUI U | IPUKIaJHBIX IPOTPAMMHBIX IPOAYKTOB
reonH(pOPMAIIOHHBIX CHCTEM VYumers (Y9): miaHHpoOBaTP M IPOBOIMTH

HEOOXOIUMBIE IKCIEPUMEHTHI, 00padaThIBaTh
C HMCIOJIb30BAHUEM MPOTPAMMHBIX MPOAYKTOB,

HHTEPIIPETUPOBATh  Pe3yibTaThl M JICNAaTh
COOTBETCTBYIOIINE BBIBOJIBI

Bunagers (B9): HaBBIKAMH ~ 00pabOTKH
MPOBEJCHHBIX ~ AKCICPUMEHTOB H  JeJaTh

COOTBCTCTBYIOIINE BHIBOAbI

[IKC-6.3. OcymecTBusieT
IUIAHUPOBAHUE Ppa3BUTUSI TOPHBIX U
MapKIIeHIepCKUX pabor,
MapKUIeHIEpCKUil KOHTPOJIb
COCTOSIHMSI ~ TOPHBIX  Pa3paboToK,
BEIpAOOTOK, 3JIaHUHA, COOPYKCHUH,

OOBEKTOB M 3€MHOMU NOBCPXHOCTHU Ha
BCEX JTaIllax OCBOCHUSA U OXpaHbl HEAP
¢ obecreuyeHreM HpOMBIHIHeHHOﬁ u
9KOJIOTMUECKOM 0€30MacHOCTH

3HaTh (310): (hU3MKO-MaTeMaTHUCCKU I
anmapar VTSt peueHus pacyeTHo-
AQHAJIMTHYECKUX 33j1a4, BO3HUKAIOIUX B XOJE
npo(eCCUOHANBHOM JACSITEIBHOCTU

Ymers  (Y10):  wucnonb3oBath  (hU3UKO-
MaTeMaTHYeCKMi — ammapar s pelieHus
pacueTHO-aHATMTHIECKIX 3aj1ad,

BO3HUKAOOIUX B XOI€ HpO(l)eCCPIOHaJ'IBHOfI
JCATCIBHOCTHU

Bnagers (B10):  ¢u3uko-mMaTeMaTH4ecKoro
anmapara JUIst peteHust pacyeTrHo-
AQHAIMTHYECKUX 3a/1a4, BO3HUKAIOIUX B XOJIE
pOoQeCCHOHAIBLHOMN JISSITEIbHOCTH

IIKC-7. Crioco6HOCTB
OCYILECTBIISITh NATEHTHBIHN
MOWCK, U3y4YaTh HAYYHO-
TEXHUYECKYIO HH(OpMAIHIO,
OTEYECTBEHHbIN U
3apyOeKHBIN OTIBIT IO
TeMaTHKE UCCIeOBaHUMN

[NKC-7.1. Ucnons3yeT coBpeMEHHbIE

METOAbI I/ICCJ'IC}]OBaHI/Iﬁ AJIsL
BHEAPCHUA B TEXHOJIOTHYCCKHUEC
MPOLIECCHI 9KOHOMHYECKH-
1enecoo0pasHbIxX HOBOBBEJICHUH,

BBIOMpAeT BO3MOJKHBIC HAaINpaBIICHUS

WHHOBAIMOHHOW  JIESTENBHOCTH  Ha
NPEANPUSATHAX ~ TOPHOJOOBIBAIOIIETO
npodus

3uath (311): OCHOBHbBIE HAPABICHUS HAYYHBIX
UCcIIeIoBaHUH B He(hTera3oBoH oTpacin

VYumerp (V11): aHanm3upoBaTh HAMpPaBICHUS
Hay4yHbIX HCCIIeIOBaHM B HedTerazoBoii
0Tpaciiu

Bnangers (B11): HaBbIkaMu aHaM3a HAYYHBIX
UCcIIeIoBaHU B He(hTera30BOH OTpacin

I[NKC-7.2. IlpumeHseT TEXHUUYECKHUE
CPEACTBA  OINBITHO-TIPOMBIIIJIEHHBIX
UCTIBITaHUI obopynoBaHus u
TEXHOJIOTUA TpH HKCIUTyaTallHOHHOW
pa3Beake, HoObI4e,  mepepadoTKe
TBEPABIX MOJIE3HBIX HCKOMAEMbIX

3uate  (312): MeTOABl  MpPEACTAaBICHUS
pe3yJIbTaTOB UCCIIEJOBAHHS
YmerTs (Y12): COCTaBIIATh Hay4YHO

000CHOBaHHBIE JOKJIAABl IO TpobiieMaM B
Hed)TerazoBoi orpaciu

Bnagers (B12): meromamu mpejacTaBlieHUS
pe3yabTaTOB COOCTBEHHBIX HCCIICOBAHUI B
BHJIC KOMIIBIOTEPHOM MPE3CHTAIUI

4. O0beM AUCHUILINHBI/MOIYJIA

OO0t 00beEM TUCHUILINHEL COCTABIAET 3 3aueTHBIX equHuIL], 108 yacos.




Tab6nuna 4.1

AynuTopHBIE 3aHATHS / KOHTaKTHas paboTa, Jac. dopma
®dopma Kypc/ Y P P CamocrosiTenbHas P N
IIpakTuueckue JlabopaTopHble MIPOMEKYTOUHOU
00y4eHus ceMecTp Jlexrm pabota, Jac.
3aHATUS 3aHATHSA aTTecTaluu
OYHast 3/5 16 32 - 60 3ayer

5. CTpykTypa u coaep:KaHue TUCHUIINHBI/ MOTYJIsI

5.1. CTpyKTypa TUCIUILIIUHBI.
oyHas popma o0yuenusi (OPO)

Tabmuua 5.1.1

CTpyKTypa IUCHHUIUINHBI/MOIYJIS AYAHTOpHEIE
Ne pyXTypa et Y 3aHATHS, Jac. CPC, | Bcero, OrLeHOYHBIE
wn | H qac qac Koz MIIK cpencrea’
oMme . .
P HaumenoBanue paznena JI. | Hp. | JIa6. pedt
paszena
Komnoksuywm,
1 1 Beenenue 2 6 14 22 Pabora Ha
MPaKTHYECKUX
YK-1.1 3aHATHAX
VK-1.2 Komnoksuym,
Bubmmorexku Python u nmuneitnas YK-1.3 Pa6ora na
2 2 4 10 14 28 VK-1.4
anrebpa MPaKTUYECKHUX
YK-2.1
VK-2.2 3aHATHAX
VK-2.3 Konnoksuym,
- Pa6
3 3 OnTuMu3aIys 1 MaTpUUHbIE 6 8 16 30 [IKC-6.1 abora Ha
pa3noXKeHus IIKC-6.2 | mpakTuuecknx
1IKC-6.3 3aHATHAX
gﬁg:;; Konnoksuym,
. Pabora Ha
4 4 CiyyaiiHOCTb 4 8 16 28
NpPaKTHYECKUX
3aHATHAX
5 | 3auer - - - - - - -
Hroro: | 16 | 32 60 108 - -

3ao4Has popma o0ydenus (3PO)
He peanusyercs.

OuHo-3a04yHas popma o0yuenus (O3PO)
He peanusyercs.

5.2. Coneprxanve TUCITUTITUHBI/MOTYIISL.

5.2.1. Coneprkanue pa3aesoB AUCITUTUTMHBI/MOTYIS (TAJAKTUUECKUE STUHUIIBI).

Pazgen 1. «BBeneHue». Python — OJUH U3 I'IaBHBIX MHCTPYMCHTOB CIICIUAJIIMCTA B HAYKE O

naHHbIX. [ukiel, ¢yHkuuu, reHepatopsl, list comprehension. dynknuu u ux cpoiicta. [Ipenen u

MIPOU3BOHAs. ['€OMETPUYECKUI CMBICII ITPOU3BOHOM.

Paznen 2. «bubnuotexu Python u nuneitnas anre6pa». Pandas. Data Frame. NumPy, SciPy u

Matplotlib. Pemenune ontumuzanMoHHbIX 3amgad B SciPy. Cucrembl JIMHEHHBIX ypaBHEHUH.

ManI/I‘-IHBIe Ooncpanunu. Panr n OIIPECACIIUTCIIb




Pazpen 3. «OnTumuszanus U MaTpUUYHBIE Pa3sIoKEHUs». UacTHBIE NMPOU3BOAHBIE U TPAJUEHT.

KacarenpHast miockocTh W JHHEHHOe TpuOmmkeHue. OntuMusanus Hernmagkux ¢GyHKImi. Merton

MMUTAIMK OTXKHTra. ['eHeTnueckwe aiaropuTMbel W auddepeHmanpHas 3Bomonusa. Hempep-Mu.

[TpubmmkeHre MaTpuIieli MEHBIIIETO paHTa.

BEPOSITHOCTH.

Paznen 4. «CnyuaitHocTh». CiydyallHOCTb B TEOPUM BEpOSITHOCTEN M craTtucThke. CBOMCTBa

YcnosHas

BEPOSITHOCTb.

Orenka

pacrmipenesieHuss 1o BbiOOpke.  Baknble

XapaKTEPUCTUKHU pacupenencHui. LlentpanbHas npenensHas teopeMa. JloBEpUTEIbHbIC HHTEPBAIbI.

5.2.2. ConeprkaHue TUCIMIUIMHBI IO BUIaM YICOHBIX 3aHITHM.

JIeKIIMOHHbIE 3aHATHS

Tabmuma 5.2.1

Ne i/t Howmep paznena aucuunivHbl Obwew, sac. Tema nexmun
OdO | 300 | 03P0
1 1 2 - - Beenenue
2 2 4 - - Bubaroreku Python u nuneiinas anreGpa
3 3 6 - - OnTuMu3aIyst 1 MAaTPUYHbIC PA3TI0KEHHS
4 4 4 - - Ciy4aifHOCTh
HUroro: 16 - -
IIpakTH4yeckue 3aHATHS
Tabmuna 5.2.1
Ne/m | Homep paszaena JUCIHATUTHHBI Obmem, wac. HanmeHoBaHue MPAKTHICCKUX 3aHATHIA
O®O | 300 | O3D0
1 1 6 - - Beenenue
2 2 10 - - bubaunorexu Python n nuneitHas anarebpa
3 3 8 - - OnTUMM3aIys 1 MATPUIHEIE PA3IIOKECHHS
4 4 8 - - CiyyaiiHoCTb
HUroro: 32 - -
JlabopaTopHbie padoThI
Jlabopamopnvie pabomvl yueOHbIM NIAHOM He NpedycMOmpeHbl
CamocrosiTeibHast padoTa cTyaeHTa
Tabmuma 5.2.4
Ne Howmep paznena OObem, yac. Tema Bix CPC
n/m JUACIUTLTHHBI 000 | 300 | 0300
1 1 6 ) } Bieentie IToaroroBka k
MPAKTHYECKUM 3aHSATHIM
2 2 12 _ } bubmorexn Python n nuHeiiHas IToaroroBka k
anredpa MPAKTHYECKUM 3aHATHIM
3 3 12 ) ) OnTuMu3anys 1 MaTPHIHbIC INoaroToBka k
Pa3JI0KEeHUs MPAKTHYECKUM 3aHATHIM
4 4 10 _ ) CryuaitHocTs IMoaroroska k
TPAKTHYECKUM 3aHATHAM
5 1.4 20 i ) [ToaroToBKa K KOJUIOKBUyMam [MoaroToBka k
KOJUTOKBHYMaM
6 1-4 - 3auer
Uroro: 60 - -




5.2.3. IlpenonaBanue IUCIHUILTMHBI/MOIYIS BEAETCS C NPUMEHEHUEM CJEIYIOIUX BHJIOB
00pa3oBaTeNbHBIX TEXHOJIOTHH:
— BHM3yanM3auus YydeOHOro Marepuasa B O(UCHOM MaKeTe B JHAJIOrOBOM pEeXHUME

(JIeKLIMOHHBIE 3aHATHUSA);
— pabora B ManbIx rpynmax (IpakTHYECKUE 3a1aHHs);
—  MHIMBUAYyAJIbHbIC 33/1aHus (IPAKTHYCCKUE 3a/IaHN).

6. TemaTuka KypcoBBIX paGoT/IIPOEKTOB
Kypcosvie pabomui/npoexmet yueOHblM NIAHOM He NpedycMompeHbsl
7. KoHTpoJbHbIe padoThl

7.1. MeTtoanueckue YKa3aHus AJIs1 BBIITIOJIHEHUSA KOHTPOJIbHBIX pa60T.

Kaxnp1ii 00yyaromuiicsi BBIOTHSACT BapUAHT 3/1aHUS, BEIIAHHBIN MPETOIaBaTEIIEM.

Pabora nomkHa OBITH BHIIMOIHEHA C UCTOJIb30BAaHUEM KOMITbIOTEpA Ha OHON CTOPOHE JIMCTa
Oenoii Oymaru popmara A4 yepes 1 untepsain, 14-m mpudrTom Times New Roman.

TekcT crneayer nedaraTth, cOOI01ast CIeayIOIKe pa3Mepsl nojeil: npaBoe — 10, Bepxuee — 20,
neBoe — 25 u HuxkHee — 20 Mm.

CTpyKTypa KOHTPOJIBHON PaOOTHI: TUTYJIBHBIA JUCT, COJEp)KaHUE, BBEICHHE, OCHOBHAsI YacCTh,
CHHMCOK HCIOJIb30BaHHBIX HMCTOYHUKOB, NPUIOXKEHHE. B OCHOBHOW 4YacTu JOJIKHBI OBITH JaHbI
pa3BepHYyThIE OTBETHl HA TEOPETHUECKHE BOMPOCHI CO CCHUIKAMH Ha HCIOJIb30BAaHHBIE MCTOYHUKH.
Pe3ynbrar BBINONHEHMS] MPAKTUYECKOIO 3aJaHMsl JOJDKEH COJIEp)KaTh OIMCAHUE HCIOJIb3YyEeMBbIX
METOJIOB C yKa3zaHueM Oubsmnoreku Python. Jluctunr koma opopmiiseTcs B BUIC MPUITOKEHHS.

C paboroii ciaeTcst AUCK ¢ mporpaMmoii Ha Python (wiu B pabote MOXeT ObITh yKa3aHa CChLIKA
Ha HOYTOYK C BBIIIOJIHEHHBIM NMPAKTUYECKUM 3aJaHUEM).

3ayTéHHAs KOHTpoJIbHas paboTa MoOXeT uMeTh 3ameuanus. Eciaum paGora He 3aureHa,
oOyuatomuiicst 00s3aH NMPeIbIBUTH €€ Ha IOBTOPHYIO PELEH3UI0, YCTPAaHUB BCE 3aMEUaHMUs.
7.2. TemaTuKa KOHTPOJIbHBIX PadOT.
KoHTposbHbIe paboThI BKIIOYAIOT CAEAYIOLUE BOIPOCHI:
1. OcuoBwei Python. Iukibl, ¢yHkimu, reHeparopsl, list comprehension. @yHKIMH U HX
CBOMCTBA.
2. bubmmoreku Python. Pandas. Data Frame. NumPy, SciPy u Matplotlib. Perrenue
ONTUMU3AIMOHHBIX 33/1a4 B SciPy.
3. OmeHka pacrpeneneHusi 1O BBIOOpKE. BakHble XapaKTepUCTHKH pacIpeesieHUi.

I{OBCpI/ITCHBHBIC HUHTCPBAJIBI.

8. OueHka pe3yJibTATOB OCBOCHHS TUCIHUIJIUHbBI/MOTYJIS
8.1. Kpurepun oOLEHUBAHUS CTENEHH NOJHOTHI M KadyeCcTBa OCBOEHUS KOMIIETEHIHI B
COOTBETCTBHUH C TUIAHUPYEMBIMH pe3yJabTaTaMu 00ydeHus puBeaeHbl B [Ipmnoxenun 1.
8.2. PeiTmHTOBAsA cHcTEMa OIEHWBAHMSA CTEIIEHH MOJHOTHI M KaueCTBa OCBOCHUST KOMIIETEHITHIA
oOydJaroruxcsi ouHOM (GopMbI OOyUEHH TpeIcTaBlIeHa B Ta0uIe 8. 1.



Taobnuua 8.1

Ne /i Bunsr mepornpusiTuii B paMKax TEKYIEro KOHTPOJIS KommuaectBo 6ammoB
1 Tekymias aTTecTanus
Pabota Ha MpaKTUUECKHUX 3aHATHAX 0-10
KomnoxkBuym 0-10
NTOTO 3a nepByro TEKYIIyIO aTTECTAIHIO 0-20
2 TeKymIasi aTTeCTaIlH
Pabota Ha MpaKTUUECKHUX 3aHATHAX 0-20
KomnoxkBuym 0-20
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-40
3 TeKymIast aTTeCTaIHs
Pabota Ha MpaKTUUECKHUX 3aHATHAXK 0-20
KomnoxkBuym 0-20
WUTOI'O 3a TpeThio TEKYILYIO aTTECTAIHIO 0-40
BCET'O 0-100

9. YueOHO-MeTOAMUYECKOE U HH(POPMALIMOHHOE 00ecnedeHne TUCIUIITUHBI/MOTYJIs1

9.1. IlepedeHb peKOMEHTyeMOii JTUTEpaTyphl ipecTaBicH B [Ipunoxennn 2.

9.2. CoBpeMeHHbIE TpPOQPECCHOHATbHBIE 0a3bl JaHHBIX W WH()OPMAIMOHHBIC CIPAaBOYHBIC
CUCTEMBI (nepeyuciums).

— Co0ctBennast moaHotekcroBas 6asa (I16J1) BUK TV http://elib.tyuiu.ru/

— Hayuno-texanueckas OuOimorexka ®I'AOY BO PI'Y Hedtu u raza (HUY) um. .M.
I'yoxuna u ®I'BOY BO «TUY» http://elib.gubkin.ru/

— Hayuno-texnuueckas 6ubnuoreka ®I'6OY BIIO YIHTY http://bibl.rusoil.net

— Hayuno-texuunueckas Oubaumoreka @PI'BOY BIIO «YXTHHCKUII TOCYydapCTBEHHBIH
TexHU4eckuil yauBepcute» http:/lib.ugtu.net/books

— basa ngannbpix KoHCynbTaHT cTyneHTa «JJEKTpOHHAs OMOIMOTEKa TEXHHYECKOTO BY3a»
http://www.studentlibrary.ru

—  DrexrponHo-6ubmMoreunas cucrema IPRbooks http://www.iprbookshop.ru/

— 000 «M3narensctBo JIAHD» http://e.lanbook.com

— 000 «DneKkTpoHHOE U3TATEIHCTBO FOPAMT» www.biblio-online.ru»

— 000 «PYHDBb» http://elibrary.ru/

—  DnektpoHHo-OubOMoreunas cucrema BOOK.ru https://www.book.ru

— HauwmonanbHas anektpoHHas OnOiIHoOTEKA

9.3. JIueH3uoHHOE U CBOOOIHO PACIPOCTPaHsIeMOe MPOrpaMMHOE 00eCIIeUeHHUE, B T.4U.
OTEUECTBEHHOTO MPOM3BOICTRA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;

— Anaconda;

- GIMP




10. MarepuajbHO-TeXHHMYeCKOe o0ecrevyeHne TUCHUIIIMHbI/ MOy
[Tomemienust A7 NMPOBEACHUS BCEX BUIOB palOThI, MPETyCMOTPEHHBIX YYEOHBIM IIJIAHOM,
YKOMIIJIEKTOBAaHBI HEOOXOIUMBIM 000PYAOBaHHEM U TEXHHUECKUMH CPEICTBAMU O0yUCHHUS.
Tabmuma 10.1

O0ecneyeHHOCTh MATePUAJIbHO-TeXHHYeCKHX ycaoBuil peanusanuu OIIOII BO

HanmenoBanue yueOHBIX HaumenoBanue rnmoMerieHuit uis nposefeHust | Azpec (MECTOIOJIOKEHNE) TOMEIIEHHH 115
IIPEIMETOB, KypCOB, BCEX BHIOB Y4eOHOH NeaTebHOCTH, IIPOBEJCHHS BCEX BUAOB yUEOHOM
JUCLUILTUH (MOAYIIeH), MIPEeyCMOTPEHHOH y4eOHBIM IUIaHOM, B TOM JeSITEeIbHOCTH, MPEYCMOTPEHHOH yueOHbIM
MIPAaKTUKH, UHBIX BU/IOB YHcIie MOMEIEHHs U1 CaMOCTOATEIbHON IUTaHOM (B Cllydae peaau3aluu
y4eOHOI AeATeNbHOCTH, paboThl, ¢ yka3aHHEM IepedHs] OCHOBHOTO 00pa3oBaTeIbHOM MPOrPaMMBbI B CETEBON
MIPEyCMOTPEHHBIX y4eOHBIM | 000pYAOBaHMUS, YICOHO-HATIISIHBIX TOCOOUH (hopMe IOTOTHUTENFHO YKa3bIBACTCS
IUTAaHOM 00pa30BaTEeNbHON HalMEHOBAaHHUE OPraHU3aIMU, C KOTOPOH
IIPOTPAMMBI 3aKJII0YEH JIOTOBOP)
Marematnka u Python ms JlaGopaTopHbIe 3aHATH:
aHaJIM3a JaHHBIX Y4eOHas ayAUTOpUs AT IPOBEICHUS 3aHATUI 625039, Tromenckas obmaacts, r. TIOMEHb, yiI.
CEeMUHAPCKOTO THIIA (JTaOOpaTOPHBIE 3aHATHUSA); Mensnukaiite, 1. 70

TPYIIOBBIX U HHIUBHIYaIbHBIX KOHCYIBTAIIHIA;
TEKYLIET0 KOHTPOJIS K IPOMEXYTOUHON
arrecranuu, Ne1004, KomnbroTepHslii Kinacc.
YyeOHas MeOenb: CTOMbI, CTYNbsi. MOHOOJIOK - 16
IIT., MPOCKTOP - | MIT., aKyCTHYECKAask CUCTEMa
(KOJIOHKH) - 2 IIT., HHTEPAKTUBHAS JIOCKA - | IT.
Y4eOHas ayAuTOpHs AJIsI IPOBECHHUS 3aHATHI 625039, Tromenckas obnacts, r. TIOMEHB, yII.
CEeMHUHApPCKOT0 THIIA (JTaO0OpaTOPHBIC 3aHATHS ); MenbHukaiire, 1. 70x
TPYIIOBBIX U HHIUBHIYaIbHBIX KOHCYIbTAIIHIA;
TEKYIIET0 KOHTPOJIS M MPOMEKYTOUHOU
arrecranuu, Ne513, KomnbroTepHslii kiiacc
YueOHas Mebenb: CTONbI, CTYNbs. MOHOOJIOK - 9
IIT., MPOCKTOP - | MIT., UHTEPAKTHBHAS CEHCOPHAs
Iocka - 1 mT., akycTH4deckas cucteMa (KOJIOHKH) -
2 1mT.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. Meroguueckne yka3aHus 110 MOArOTOBKE K MTPAKTUYECKUM 3aHATHSIM.

[TpakTHueckue 3aHATUS CIIOCOOCTBYIOT YIIyONEHHOMY HW3YYEHHIO IUCHMIUIMHBI M CIIyXat
OCHOBHOH (hOpMOI TMO/BE/IEHUS MTOIOB CAMOCTOSTEIbHOW paboThl cTyaeHToB. OCHOBHas IIeJb
MPAKTUYECKUX 3aHATUHN 3aKIII0YAeTCs HE TOJIBKO YIIyOUTh U 3aKPENUTh TEOPETUUECKUE 3HAHMS, HO U
c(OopMHPOBATH MPAKTUYECKUE KOMITETEHIIMH, HEOOXOAUMBIE OYAYIINM CIIELUAINCTAM.

Ha npakTudeckux 3aHATHSIX MPUBETCTBYETCS aKTUBHOE ydacTHE B OOCYKIECHHU KOHKPETHBIX
CUTYyallUi, CHOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAaHUM HaX0UTh Haubosee F3PPeKTUBHBIE PELICHUS
MIOCTABJIEHHBIX MpPO0OJiIeM, YMETh HaXOAWUTh IOJIE3HBIA JOIMOJIHUTENbHBI MaTepuan IO TEMAaTHKe
3aHATUNA. O0yYaromuMes PEKOMEHIyeTCsl CIeAYIOas cXeMa MOJrOTOBKU K 3aHSTHIO:

1. ITpopaboTaTh KOHCIIEKT JICKIIHIA,

2. VI3yunTh peKOMEH/I0BaHHYIO JINTEPaTypYy;

3. Ilpu 3aTpynHeHHUsIX CHOPMYINPOBATH BOIIPOCH! K MPEIOIaBATEIIO

4. Tlocne BBIMOIHEHUS MPAKTUYECKOH paboThl OPOPMUT OTUET U TOJTOTOBUTHCS K 3aIIUTE.
11.2. MeTtoanueckue yKka3aHus [0 OpraHU3allii CaMOCTOSTEIbHON paboThlI.

CamocrosTenbHas paboTa SBISETCS OJHOM W3 BaxHEWIMX (QOpM HU3yueHHs JHOO0H
JAUCHUITIINHBI. Ona 1mo3BOJISIET CUCTEMATU3HUPOBATE U er'Iy6I/ITB TCOPECTUYCCKHUE 3HAHUA, 3aKPCIIHUTH
YMEHUS U HaBBIKHU, CIIOCOOCTBYET Pa3BUTHIO YMEHHH MOJIb30BaThCsS HAYYHOU U y4eOHO-METOANYECKON
mutepatypoil. Ilo3HaBarenbHas NEATENBHOCTh B IPOILIECCE CaMOCTOSTENbHOW paboThl TpedyeT OT
MarucTpaHTa BBICOKOTO YPOBHSI aKTUBHOCTH M CAMOOPTaHU30BAHHOCTH.

B ydeOHOM mpolecce BBIIEISIOT [Ba BHJA CaMOCTOSITENIBHOM paOOThI: ayAUTOpHas H
BHEAyIUTOPHAS.



AynuropHas camocCTosITeNbHas padoTa MO AMCLUUILIMHE BBITOJHSAETCS Ha YYEOHBIX 3aHATHUAX
10JT HETIOCPEICTBEHHBIM PYKOBOICTBOM IPETIOIABATENIS U 110 €T0 33JaHHIO.

BHeaynutopHass camocrosiTesibHasg paboTa CTYACHTOB TpeACTaBiseT co0o0il Joruyeckoe
NPOJOIDKEHUE ayIUTOPHBIX 3aHATUH. 3aTpaThl BPEeMEHHM Ha BBIIOJHEHHE JTOH  PabOTHI
perIaMeHTHPYIOTCS padouuM Y4eOHBIM IIIaHOM. Pexkum paboThl BBIOMpaeT cam OOydYaroIIUiics B
3aBHCHUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBHH.

CamocTtosTenbHas paboTa MOXET OCYLIECTBISATHCS HMHAMBHUIYAIbHO WA TPyHIaMH
MarucTpaHTOB B 3aBHCHMOCTH OT LIEJNH, 00beMa, KOHKPETHONH TEMaTHKH CaMOCTOSTEIbHOW PabOTHI,
YPOBHS CIIOKHOCTH, YPOBHSI YMEHUIT 00y4YaronInXcs.

CamocTrosTenbHas paboTa BkiIOYaeT B ceOs pabOTy ¢ KOHCHEKTOM JIEKIUI, WU3y4eHUEe U
KOHCIIEKTHPOBAaHHE PEKOMEHIYEMOH JHTEepaTyphl, MOArOTOBKA MYJIbTUMEINA-COOOIICHUI/ T0KIa 0B,
MOArOTOBKAa pedepara, TECTUPOBAHME, pEIICHUE 3a7ad W YIpaKHEHUHW Mo o0paslly, pelieHHe
BapUaTUBHBIX 3aJay, BBIMOJIHEHUE YEpPTEX e, cxem, pacueToB (rpaduyeckux paboT), pelieHue
CUTYallMOHHBIX (MpOQeCcCHOHANbHBIX) 3a7ay, MOATOTOBKA K JEJIOBBIM WIrpaM, MPOEKTUPOBAHUE U
MOJICIMPOBAaHUE pa3HBIX BUAOB M  KOMIIOHEHTOB NPO(ECCHOHATBHON JEATENbHOCTH, HAYYHO-
UCCIIEIOBATENbCKYIO paboTy U Ap.

KoHTpons pe3ynbTaToB BHEAYyTUTOPHON CaMOCTOSITENILHOW pabOThl MaruCTpPaHTOB MOXKET
OCYILIECTBIATHCS B IIpeleiaX BpPEMEHH, OTBEJCHHOIO0 Ha o0O0s3aTelbHble Y4eOHBIC 3aHATHS IO
IVCLUUIUIMHE W BHEAYAMTOPHYIO CaMOCTOSITENIbHYIO pabOTy MAaruCTpPaHTOB 1O JUCHUIUIMHE, MOXKET
MPOXOJUTH B MUCHbMEHHOM, YCTHOW MJIM CMEIIaHHOH (opMme.



[Tpunoxxenue 1

IInanupyembie pe3yabTaThl 00y4eHHs 1Jis1 GOPMHUPOBAHMA KOMIIETEHIMU U KPUTEPHH X OLleHUBAHUS

Jucnuniamaa Marematuka u Python ji1s aHanmm3a JaHHBIX
Kon, cnenmansaocTs 21.05.04 T'opHOe J1e110
Hanpasnennocts Mapkiieiiepckoe J1ej10

Kon Kon 1 HanmeHoBaHue Kpurepun olileHHBaHMs pe3yIbTaTOB 00yUCHHS
KOMIIETCHIIUU pe3ynbTara 00y4eHus 1o 1-2 3 4 5
JCLUILIMHE
VK-1 He 3naeT BapuaHThI Ha Hu3zkoM ypoBHe 3HaeT Ha cpennem ypoBHe 3HaeT Ha BbIcOKOM ypOBHE 3HaeT

3Hats (31): pasnuuHbie
BapUaHThI PEILICHUS
poOJIeMHOM CUTyaIuu U
AITOPUTMBI €€ Pean3aluu

pemieHus mpoobIeMHOM
CUTYyallu{ U aJTOPUTMEI e
peanuzanuu

pa3IUYHbIE BApUAHTHI
penieHus mpooiIeMHOR
CUTYallUu U aJITOPUTMBI €€
peanu3arim

pa3IUYHbIE BApUAHTHI
penieHus mpooiIeMHON
CUTYallUu U aJITOPUTMBI €€
peanu3arim

pa3IMYHbIC BAPUAHTHI
pelieHust mpooIeMHOM
CUTYyAIlMX U aJITOPUTMEI €€
peanu3anuu

Yumerts (V1): ananmusupoBath
MPOOJIEMHYIO CUTYAITHIO,
OTIpEeNIeNATh BO3MOYKHEIC
peIIeHHS MOCTaBICHHON
POOIIEMBI, UCTIONB3YS
MaTeMaTU4ecKui anmnapar

He ymeer ananusupoBaTh
MPOOJIEMHYIO CHTYAITHIO,
ONPEAENATH BO3MOXKHbIE
peLIeHUs TOCTABJIEHHOM
MPOOIEMBI, UCTIONB3YS
MaTeMaTU4ecKui anmnapar

Ha Hu3koM ypoBHe ymeeT
aHATN3UPOBAThH MPOOICMHYIO
CUTYaLMIO, ONIPEACIISAT
BO3MOXHBIE PELICHUS
MIOCTaBJICHHOH MPOOIIEMBI,
WCIIONb3Ysl MaTeMAaTHUECKUI
arnmnapar

Ha cpennem ypoBHe ymeet
aHATM3UPOBATH MPOOICMHYIO
CUTYaLIMIO, OTIPEACIISATh
BO3MOXHBIE PELICHHS
MIOCTaBJICHHOH MPOOIIEMBI,
WCIIONb3Ysl MaTEeMAaTHUECKUI
anrmnapar

Ha BbicOKOM ypoBHE
YMEET aHaJU3UPOBAThH
MPOOJIEMHYIO CHTYAaIHIO,
OTIPEAEINATh BO3MOXKHbIE
peLIeHHs TIOCTABIEHHOM
npoOJIeMBbl, UCTIONB3YS
MaTeMaTHU4eCcKui annapar

Bnanets (B1): meToauxoit
MPUMEHEHUS MaTeMaTHIECKUX
3HaHUM K PELICHUIO
npodeccroHANIbHBIX 33124

He Bnageet meToamkoi
HpHMeHeHHH
MaTeMaTHYCCKUX 3HAHUM K
pElIeHHIO
npodeccrnoHaTbHBIX 3324

Ha Hu3koM ypoBHe BiiajeeT
METOIUKOU IIPUMEHEHUS
MaTeMaTUUYEeCKUX 3HaHUM K
PELICHUIO
npodeccrnoHaNbHBIX 33124

Ha cpennem yposHe Biaseer
METOUKON IIPUMEHEHUS
MaTeMaTU4YEeCKUX 3HaHUM K
PEIIEHHIO
npodeccrnoHaTbHBIX 33124

B cosepuieHcTBe BiageeT
METOJIUKOM IIPUMEHEHUS
MaTeMaTUYeCKUX 3HAHUM K
peueHuo
npo¢heCCHOHATBHBIX 3a1a4

3naTh (32): mpakTHIeCcKue
MOCJIEICTBHS BO3MOKHBIX
pelieHuii 3a1a4

He 3Haer npakruueckue
[OCJIEICTBUS BO3MOKHBIX
pelieHuii 3a1a4u

Ha Hu3zkoM ypoBHe 3HaeT
MIPaKTUYECKUE [TOCIIECTBUS
BO3MOXHBIX PELICHUH 3a1a4

Ha cpennem ypoBHe 3HaeT
MPAaKTUIECKHE TTOCIIEACTBUS
BO3MOJKHBIX PEIICHUH 3a/1a4

Ha BricOKOM ypOBHE 3HaeT
MPaKTHIECCKHE
IIOCJIEICTBUS BO3MOYKHBIX
peuieHnii 3anau

Yumers (Y2): onpenensiTh
MPaKTHYECKUE MOCIEACTBHSA
BO3MOJKHBIX PEIICHNH 3aa4

He ymeer ompenensats
MpaKTUYECKUE
IOCIICICTBUS BO3MOKHBIX
penieHui 3aga4

Ha Hr3KOM ypOBHE yMmeeT
ONPEIEINIATh NPAKTUUECKHE
IOCIICICTBUS BO3MOKHBIX
penieHui 3aga4u

Ha cpennem ypoBHE ymeeT
ONPENEINATh MPAKTUUECKHE
IOCIIEICTBUS BO3MOKHBIX
penieHui 3agau

Ha BBICOKOM ypOBHE
yMEET ONpeaesTh
NpakTUYeCKue
TOCJIEJICTBUSI BO3MOKHBIX
pelieHui 3ana4y

Bnagers (B2): meTogamu
OILICHUBAHUSA MPAKTHICCKUX
MOCJIEICTBUI BO3MOYKHBIX
pelieHuit 3a1ay

He Bmageet meromamu
OLICHUBAHUSA
HpaKTquCKHX
MMOCICACTBHM BO3MOKHBIX
peleHui 3anay

Ha Hu3koM ypoBHe BiiajeeT
METOJlaMU OLICHUBaHUS

[IPAKTUYECKUX NOCIEACTBUN
BO3MOXHBIX PELICHUH 3a1a4

Ha cpennem ypoBHe Biajeer
METOZaMH OLICHHBAHUS

MPAKTUYECKHX MTOCTICICTBUH
BO3MOXHBIX PEIICHUHN 3a1a4

Ha BbICOKOM ypoBHE
BlaJeeT METOdaMH
OLICHUBAHUS
MPAKTUYECKHUX
MMOCJICACTBUM BO3MOKHBIX
peuleHuii 3anau




Kon Kon n HaumenoBanue Kpurepuu onieHuBaHuS Pe3yIbTaTOB 00yUCHHUS
KOMIIETCHIIUU pe3ynbTara 00y4eHus 1o 1-2 3 4 5
JUCIUIUINHE
3uath (33): OCHOBHBIC He 3HaeT ocHOBHBIE Ha Hu3koM ypoBHe 3HaeT Ha cpennem ypoBHe 3HaeT B coBepiieHcTBE 3HaeT
) MIPUHLIMIIBI OCHOBHBIE IPUHIIUIIBI OCHOBHBIE PUHIUIIBI OCHOBHBIE ITPUHIIMIIBI
MPUHLIMIIBI CUCTEMAaTU3aluu
CUCTEMATHU3aLNH CUCTEMATHU3aLNH CUCTEMaTHU3aLUH CUCTEMAaTHU3aLUH
HHPOPMALIIHU Pa3THIHBIX
THIOB HHPOPMALINH Pa3THIHBIX HHPOPMALNH Pa3THIHBIX HHPOPMALINH Pa3THIHBIX WHPOPMALIUN PA3THIHBIX
TUIIOB TUIIOB TUIIOB TUIIOB
Vuets (Y3): BhipaGaThisath He ymeer BripabaTriBaTh Ha Hu3koM ypoBHe ymeeT Ha cpennem ypoBHe ymeeT B coBepiieHcTBE ymeer
CTDATEIIO ﬁeﬁCTp S — CTPATEruIo ACUCTBUN A BBIpa0aTHIBATh CTPATETHIO BEIpa0AaTHIBATh CTPATETHIO BBIpa0aTHIBATH CTPATETHIO
HT)I:: OCHILS AFODUTMOB IOCTPOEHHUS aITOPUTMOB JIEACTBUH JIs1 TOCTPOEHHUS JIEACTBUH JIs1 TOCTPOECHUS JIEWCTBHI 7151 TOCTPOEHUS
P P peLIeHHUs TOCTAaBJICHHBIX aJITOPUTMOB PELICHHUS aJITOPUTMOB PEIICHHUS AJITOPUTMOB PELICHUS
pelIeHHUs TOCTaBIIEHHBIX 33724
3a1a4 IIOCTABJICHHBIX 3aJa4 MIOCTaBJICHHBIX 3aJa4 MOCTABJICHHBIX 3a7a4
Brazers (B3): metogamn He Bnaneer metonamu Ha HuskoM ypoBHe BiajeeT Ha cpennem yposHe Biaseer B cosepiieHcTBE Bianeer
AHAINEA 1IDO 6J:ICMHI)IX aHaJM3a MPOOJIEMHBIX METOJlaMU aHaJIn3a METOJlaMU aHAJIN3a METOJIaMU aHaJIn3a
. p cuTyauui, s MPOOJIEMHBIX CUTYALUH, NS MPOOJIEMHBIX CUTYALUH, JJIs pOOJEMHBIX CUTYyalui,
CUTyaluH, AJi1 COCTAaBJICHUS
AT ODHTMA DELICHIS COCTAaBJICHUS AITOpPUTMa COCTAaBJICHUS AJITOpPUTMa COCTAaBJICHUS AITOpUTMa JUISL COCTaBJICHUS
P P pelieHus pemeHns mpopeCCHOHANbHBIX | PElIeHUS NPO(PEeCcCHOHANBHBIX | alTOpUTMAa PEUICHUS
npo¢eccCrOHaNTbHBIX 33124
npodeCCHOHANBHBIX 33034 | 3a1ad 3a1a4 po¢eCCHOHATBHBIX 3a7a4
3uaTh (34): OCHOBBI SI3bIKA He 3HaeT 0cHOBBI sA3bIKa Ha Hu3koMm ypoBHe 3HaeT Ha cpennem ypoBHe 3HaerT B coBepiieHcTBE 3HaeT
MPOrpaMMHUPOBAHUA U TEOPUIO | MPOrPaMMHUPOBAHUS U OCHOBBI SI3bIKa OCHOBBI SI3bIKa OCHOBBI SI3bIKa
JITOPUTMOB TEOPHUIO AJITOPUTMOB MIPOrpaMMHUPOBAHUS U MIPOrpaMMHUpPOBAHUS U MPOTrPaMMUPOBAHUS U
TEOPHUIO AJITOPUTMOB TEOPHUIO AJITOPUTMOB TEOPHUIO AJITOPUTMOB
Ymers (V4): aHaIu3upoBath He ymeer ananusupoBats | Ha HU3KOM ypoBHE ymeeT Ha cpennem ypoBHe ymeet B coBepuiencTBe ymeer
MOJTy4YEHHBIEC PE3YIbTATHI, MOJIyYEHHBIE PE3YNIbTAThl, | aHATM3UPOBATH MOJyUEHHBIC aHATM3UPOBATH TOJTyUYEHHbBIE aHATM3UPOBATH
BBISIBJISITh HEJIOCTATKH BBISIBJISITh HEJIOCTATKH PE3YNbTaThI, BEISBISITH PE3YNbTATHI, BEISBISTH MOJTyYeHHBIEC PE3YIbTATHI,
pelieHui pelieHui HEI0CTaTKU PeLeHUI HEJ0CTaTKU PeLeHUI BBISIBJIATE HEIOCTATKU
peleHui
Bnaners (B4): HaBbikaMu He Brnageer HaBblkaMu Ha Hu3koMm ypoBHe Biazeer Ha cpennem ypoBHe Biajeer B cosepiieHcTBe BiageeT
peann3anuy anropuTMoB peanu3aluy aropuTMOB HaBbIKaMU pean3aluu HaBbIKaMU peau3aiuu HaBbIKAMU pean3aIui
COpPTUPOBKH, TTOVICKA ¥ pabOTHl | COPTHPOBKH, MIOUCKA U aJTOPUTMOB COPTHPOBKH, aJTOPUTMOB COPTHPOBKH, aITrOPUTMOB COPTUPOBKH,
CO CTPYKTYPaMH JaHHBIX paboTHI CO CTPYKTYpaMu TIOWCKA ¥ PabOTHI CO TIOWCKA ¥ pabOTHI CO oucKa U paboTHI co
JIAHHBIX CTPYKTYpaMH JaHHbIX CTPYKTYpaMHU JaHHbBIX CTPYKTYpaMu JaHHBIX
YK-2 3Hatb (35): COBOKYITHOCTh He 3HaeT coBokynHOCTh Ha Hu3koM ypoBHe 3HaeT Ha cpennem ypoBHe 3Haer Ha BbICOKOM ypOBHE 3HAeT

B3aMMOCBsA3aHHBIX 3a/1a4

B3aUMOCBsA3aHHBIX 3a/1a4

COBOKYIIHOCTb
B3aWMMOCBsA3aHHBIX 3a/1a4

COBOKYIIHOCTb
B3aWMMOCBsA3aHHBIX 3a/1a4

COBOKYITHOCTb
B3aMMOCBA3aHHbIX 3aJa4

VYmets (Y5): onpenenste Kpyr
3a71a4 U X B3aUMOCBSI3b B
pamMkax U30paHHbBIX BHOB
npodeccnoHamTbHOMI
JIeSTeIbHOCTH

He ymeer onpenensats
KPYT 3a/1a4 ¥ uX
B3aUMOCBSI3b B paMKax
n30paHHBIX BUJIOB
npodeccnoHamTbHOM
JIeSITeIbHOCTH

Ha HE3KOM ypOBHE yMmeeT
OTIPENeNIATE KPYT 3a7a4y u UX
B3aMMOCBSI3b B paMKax
n30paHHBIX BUIOB
npodeccnoHamTbHOM
JIESITEILHOCTH

Ha cpennem ypoBHe ymeet
OTIPENeNATh KPYT 33724 ¥ UX
B3aMMOCBS3b B paMKax
n30paHHBIX BUIOB
npodeccrnoHaTbHOM
IESITEILHOCTH

Ha BbIcOKOM ypOBHE
YMEeT OMpeIesTh KPyT
3a4a4 U UX B3aNMOCBS3b B
paMKax I/I36paHHBIX BUJI0OB
npodeccCHoHaATLHOM
JIESTEIbHOCTH
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Buaners (B5): HaBBIKOM
pacrpezieneHus CBOUX
JIEHUCTBUH 110 PELIEHUIO
TIOCTaBIICHHBIX 337124

He Bnageet HaBBIKOM
pacripeieieHusI CBOMX
JIEHCTBUH 110 PELIEHUIO
ITOCTaBJICHHBIX 3aa4

Ha Hu3koM ypoBHe BiajeeT
HaBBIKOM pacIpeaeICHUs
CBOUX JEHCTBUI 110 PELICHUIO
MOCTABJICHHBIX 3a/1a4

Ha cpennem ypoBHe Biaaeer
HaBBIKOM pacIIpeieIeHus
CBOUX JCHCTBUI N0 pELIEHUIO
MTOCTABJICHHBIX 33124

Ha BbIcOKOM ypOBHE
BJIaJIc€T HAaBBIKOM
pactipeieleHIsI CBOMX
JIEHCTBUI 110 pELIEHUIO
IMOCTaBJICHHBIX 3a10a4

3uats (36): TpeboBanHus K
OTIpeNIeNICHUIO 3a/1a4 B PaAMKax
MIOCTaBJIEHHOM Lienu; Oa30BbIe
CHOCcOOBI PeIICHHUs 33139 C
Y4ETOM JEUCTBYIOIIMNX
IIpaBOBbBIX HOPM, UMCIOIUXCA
PECYpCOB U OIpaHUYEHUI

He 3naer TpeboBanus k
OIpENIENEHUIO 3a/1a4 B
paMKax MOCTaBJICHHOM
1enu; 6a30Bble CIIOCOOBI
pelieHus 3a1a4 ¢ y4eToM
JIEHCTBYIOIIUX MIPABOBBIX
HOPM, UMEIOIUXCS
pPECYpPCOB U OrpaHUYEHHUH

Ha Hu3koM ypoBHe 3HaeT
TpeOOBaHMUS K OMPECIICHHUIO
3a7a4 B paMKax
MOCTaBJIEHHOH Liesu; Oa30BbIe
CIoco0BI peleHus 3a1a4 ¢
Y4ETOM JEHUCTBYIOIIMNX
IMpaBOBbIX HOPM, UMCIOIIUXCA
pecypcoB 1 OrpaHUYeHUN

Ha cpennem ypoBHe 3HaeT
TpeOOBaHNUS K ONPEICIICHUIO
3a7a4 B paMKax
MOCTaBJIEHHOI Liesn; Oa30BbIe
CIoco0BI peleHus 3a1a4 ¢
Y4ETOM JEHUCTBYIOIIMNX
IMpaBOBbIX HOPM, UMCIOIIUXCA
pecypcoB 1 OrpaHUYCHUN

Ha BbICOKOM ypOBHE 3HAET
TpeOOBaHUS K
OTIpeIeNICHUIO 3a/1a4 B
paMKax IOCTaBJIEHHOM
1eii; 0a30BbIE CIIOCOOBI
pelIeHus 3a1a4 C y4eToM
JIEHCTBYIOIIUX IIPAaBOBBIX
HOPM, UMEIOIIIXCS
pEeCypCOB M OTpaHWYCHUH

Ywmers (V6): onpenensits
OCHOBHBIC U CIIEIH(UIECKHE
3aJa4d B paMKax
MIOCTaBJICHHOM ey,
BEIOMPATH CITIOCOOBI X
peLICHUsI, UCXOAS U3
JIEHCTBYIOIIUX IIPAaBOBBIX
HOPM, UMEIOIIUXCS PECYPCOB
Y OTpaHUYEHUN

He ymeer onpenensats
OCHOBHBIC U
cnennpuIecKre 3a1a49n B
paMKax MOCTaBICHHON
IIENTH, BRIOUPATH CIIOCOOBI
WX pEIICHUs, UCXOSI U3
JIEHCTBYIOIIUX IPABOBBIX
HOPM, UMEIOIIIXCS
PECYpCOB U OIrpaHUYEHUI

Ha Hm3koM ypoBHE ymeer
OIPENENATh OCHOBHBIE U
cneruduieckue 3a1adn B
paMKax MOCTaBICHHOM LN,
BEIOMPATH CIIOCOOBI HX
peIleHNs, UCXOIs U3
JIEHCTBYIOIIUX IIPABOBBIX
HOPM, UMEIOIIIUXCS PECYPCOB
Y OTpaHUYEHUN

Ha cpennem ypoBHe ymeeT
ONpENENATh OCHOBHBIE U
cneruduIeckue 3aaadn B
paMKax MOCTaBICHHOM LN,
BEIOMPATH CIIOCOOBI X
peIeHus, UCXOIs U3
JIEHCTBYIOIIUX IIPABOBBIX
HOPM, UMEIOIIUXCS PECYPCOB
U OTpaHUYEHUN

Ha BbicOKOM ypoBHE
YMEET ONPEEIAT
OCHOBHBIE U
cnenn(uIecKue 3a/1a9d B
paMKax IoCTaBIEHHON
1[EJTH, BEIOUPATH CIIOCOOBI
UX PELIEHUs, UCXOMS U3
JIEHCTBYIOIUX IIPABOBBIX
HOPM, UMEIOIIMNXCS
PECYPCOB M OrpaHUYECHU I

Bnanets (B6): HaBbikamu
OIpe/IeICHUs] OCHOBHBIX U
crienudrIecKux 3a1a4d B
paMKax IOCTABICHHOW IIETIH,
BEIOOpaA CITOCOO0B MX
pelIeHust, UCXOAs U3
JISWCTBYIOINX TIPaBOBBIX
HOPM, HIMEIOIIUXCS PECYPCOB
1 OTPAaHUYEHUI

He BinageeT HaBrIKaMu
OTpeIeICHUS] OCHOBHBIX U
cnenu(UIecKux 3a1a49 B
paMKax MOCTaBICHHOM
TeNH, BEIOOpa CIIoco00B
WX PEUICHUs, HCXOMS U3
JIEHCTBYIOIINX MPABOBBIX
HOPM, UMEFOIIUXCS
PECypCcoB U OrpaHUYEHUI

Ha Hu3koM ypoBHe BiiajeeT
HaBBbIKaMU OIIPECICHUS
OCHOBHBIX U CHIEIU(PUIECKUX
3aja4 B paMKax
MIOCTABJIEHHOH LIeNH, BBIOOpa
CIOCO0O0B MX pEIIeHHS,
UCXO0Js U3 IEUCTBYIOIINX
IIPpaBOBBIX HOPM, UMECIOIIUXCA
PECypcoB U OrpaHUYEHUI

Ha cpennem ypoBHe Biaseer
HaBBIKAMU OIPEEeICHUS
OCHOBHBIX U CHENN(PHIECKUX
3aJa4 B paMKax
MIOCTABJIEHHOH LIeNH, BBIOOpa
CHOCO00B MX PEIICHHS,
UCXO0Js U3 NEHCTBYIOIINX
IIpaBOBBIX HOPM, UMECIOIIUXCA
PECypCoOB U OrpaHUYECHUI

Ha BricokoM ypoBHE
BJIaJIEET HABBIKAMU
OTpEJIeNIEHUS] OCHOBHBIX U
cnenn(pUIecKux 3a1a4q B
paMKax IOCTaBJIEHHON
[IeJId, BRIOOpa CIIoco00B
UX pELICHMs, UCXOS U3
JIEHCTBYIOIIMX IPABOBBIX
HOPM, UMEIOLIUXCS
pecypcoB U OIrpaHUYCHUMN

3Hatb (37): ocobeHHOCTH
MIOCTaHOBKH LIEJIEN IIPOEKTOB

He 3naet ocobennoctu
IMOCTAHOBKH IIEICH
IIPOCKTOB

Ha Hu3zkoM ypoBHe 3HaeT
0COOEHHOCTH TIOCTAaHOBKHU
1eJIel IPOeKTOB

Ha cpennem ypoBHe 3HaeT
0COOEHHOCTH TIOCTAaHOBKHU
1eJIel MPOEeKTOB

Ha BricokOM ypOBHE 3HaeT
0COOEHHOCTH TIOCTAHOBKH
1[eJIel MPOEKTOB
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Ywmerts (V7): opraam3oBeiBaTth | He ymeeT oprann3oBsiBaTh | Ha HI3KOM ypOBHE yMeeT Ha cpennem ypoBHe ymeeT Ha BbIcOKOM ypOBHE
3¢ dexTHBHOE s peKTHBHOE OpTraHNU30BBIBATh OpTraHNU30BBIBATh yMeeT OpraHH30BEIBATH
B3aNMO/ICHCTBHE C IPYTUMHI B3anMOJIeiCTBHE C s peKTHBHOE s pexTHBHOE 3¢ pexTHBHOE
WCTIOJTHUTEISIMU U PEIICHUs | APYTMMH UCTIONHHUTENSAMH | B3aMMOJICHCTBHE C APYTUMH B3aUMO/ICHCTBHUE C IPYyTUMHU B3aUMOJAEHCTBHUE C
MPOEKTHBIX 3a/1a4 JUISL PETLICHUS IPOEKTHBIX | MCHONHUTEISAMH JUISl PEIICHNS | UCTIOMHUTEISIMH AT PEIICHHUS | APYTUMH HUCIIOTHUTEISIMA
3ama4 MPOEKTHBIX 3a/1a4 MPOEKTHBIX 3a/1a4 JUISL pELICHUS] ITPOEKTHBIX
3a1a4
Bnanerts (B7): HaBbIKaMu He Bnageer HaBbIKaMH Ha Hu3koM ypoBHe Biajieet Ha cpennem ypoBae Biaageer | Ha BricokoM ypoBHE
CETEeBOr0 aHAIIN3a, CETEeBOI'0 aHANN3A, HaBBIKAMU CETEBOT'O aHajM3a, | HABBIKAMH CETEBOTO aHANM3a, | BJIaJeeT HaBBIKAMU
KaJICHJapHOT'0 TUIAHUPOBAHUS, | KaJeHJapHOTO KaJICHIapHOT'O IJIaHUPOBaHMs, | KaJEHIAPHOTO INIAHUPOBAHUS, | CETEBOIO aHAIN3a,
KOHTPOJISL X0J[a pean3aun IUIAHUPOBAHUS, KOHTPOJISL | KOHTPOJIA X0Jla peanu3aliu KOHTPOJISl X012 peai3alun KaJIEHIapHOTO
IpOEKTa X0Jla peau3aliy IPoeKTa | MPOeKTa MIPOEKTa TUIAaHUPOBAHUS, KOHTPOJIS
XOJ/1a pean3aliy IpoeKTa
[IKC-6 3uatb (38): MaTeMaTu4ecKue He 3naer maremarnyeckue | Ha HU3KOM ypoBHE 3HaeT Ha cpennem ypoBHe 3Haer Ha BbICOKOM ypOBHE 3HAeT

METOIBI 1 OMOIIHOTEKHA
Python, nucrions3yemsie st
00pabOTKN JaHHBIX

METOIBI X OMOINOTEKN
Python, ucrnone3yemsie
U 00pabOTKU TaHHBIX

MaTeMaTHYECKHE METOIbI 1
o6ubmorexu Python,
HCTIONIb3YEMBbIE IS
00pabOTKN JaHHBIX

MaTeMaTHYeCKUe METOABI 1
o6ubmmorexu Python,
UCTIONB3yeMbIe JUTs
00pabOTKH JAHHBIX

MaTeMaTHYECKHE METOIbI
u 6ubnmorexu Python,
HCTIONIB3yEMbIE LIS
00pabOTKN TaHHBIX

Ymers (V8): npuMeHsITh
MaTeMaTUYeCKHe METObI U
6ubmuorexku Python mist
peIlICHHS THIIOBBIX 3a/1a4
00paboTKu U aHamu3a JaHHBIX

He ymeer npumenaTs
MaTeMaTHIECKUE METOIBI
n 6ubnuortexu Python st
pEIICHHS TUIIOBBIX 3a/1a4
00paboTKU U aHAIN3a
JTAaHHBIX

Ha Hu3koMm ypoBHe ymeet
NPUMEHSATh MaTeMaTHYCCKUE
MeToibl ¥ OubimoTexku Python
JUTSL PEIICHHUS] THITOBBIX 3a/1a4
00pabOTKU U aHAIN3a JAHHBIX

Ha cpennem ypoBHe ymeet
NPUMEHSATh MaTeMaTHYCCKUE
MeToibl ¥ OubmoTexku Python
JUTSL PEIICHHUS] THITOBBIX 3a/1a4
00pabOoTKU U aHAIN3a JAHHBIX

Ha BbIcOKOM ypoBHE
yMeeT NPUMEHSTh
MaTeMaTHYECKUE METOIBI
u oubauotexu Python ms
PEIICHUs TUIIOBBIX 32134
00paboTku u aHanu3a
JAHHBIX

Braznets (B8): HaBbIkaMu
peanu3anuu MoJiesieil aHanu3a
JAHHEIX cpencTBamu Python

He Brnageer HaBbIkamu
peanu3anuu MoJienei
aHamM3a JaHHBIX
cpencrBamu Python

Ha Hu3koM ypoBHe BiiajeeT
HaBBIKAMU peaii3aluu
MOJIeJIeH aHalli3a IaHHBIX
cpencrBamu Python

Ha cpennem ypoBHe Biaseer
HaBBIKAMHU peaii3aluu
MOJIeINIeH aHalli3a IaHHBIX
cpencrBamu Python

Ha BricokoM ypoBHE
BJIajIeeT HaBbIKAaMU
peanuzany Mozaeei
aHaNM3a JaHHBIX
cpenctBamu Python

3nats (39): crocoOb
00paboTKN SKCIIEPHIMEHTOB C
UCIIONB30BAaHUEM TPHKIIAIHBIX
POTPAMMHBIX TPOILYKTOB

He 3maet crocoOst
00paboTku
JKCIEPUMEHTOB C
HCIIOJIb30BAaHUEM
IIPUKJIaIHBIX
IIPOrPaMMHBIX IPOAYKTOB

Ha HE3KOM ypOBHE 3HaeT
croco0bl 00paboTKN
IKCIIEPHUMEHTOB C
HCIIOJTb30BAaHUEM
IIPUKIIAJHBIX IPOIPAMMHBIX
IIPOIYKTOB

Ha cpentem ypoBHe 3HaeT
cnoco0bl 00paboTKN
IKCIIEPHUMEHTOB C
HCIIOJTb30BaHUEM
IIPUKIIAHBIX IPOIPAMMHBIX
IIPOIYKTOB

Ha BbICOKOM ypOBHE 3HAeT
croco0bl 00paboTKH
9KCIIEPHUMEHTOB €
HCII0JIE30BAaHUEM
TMPUKJIaJIHBIX
IIPOTrPaMMHBIX IPOAYKTOB
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VYmerts (Y9): 1iaHupoBath 1
HPOBOJNUTH HEOOXOAUMEIE
SKCIIEPUMEHTHI, 00pabaThIBaTh
C HCIIOJIBb30BaHHEM
IPOTPaMMHBIX IIPOIYKTOB,
UHTEPIPETHPOBATD
pe3yabTaThl U IeNIaTh
COOTBETCTBYIOIINE BHIBO/IBI

He ymeer nuianupoBats u
MPOBOANTH HEOOXOANMBIE
9KCTIEPUMEHTHI,
00pabaTrIBaTh ¢
HCTIONIb30BaHUEM
MPOTPaMMHBIX POTYKTOB,
MHTEPIPETHPOBATH
pe3yNbTaThl U JeJaTh
COOTBETCTBYIOIINE
BBIBO/JIbI

Ha Hu3koM ypoBHe ymeeT
IUTAaHUPOBAThH W IPOBOJIUTH
HEOOXOAUMBIE
9KCTIEPUMEHTBHI,
00OpabaTrIBaTh ¢
HCTIONIb30BaHUEM
MPOTPaMMHBIX POYKTOB,
MHTEPIPETHPOBATh
pe3yNbTaThl U JeaTh
COOTBETCTBYIOIIUE BHIBOABI

Ha cpennem ypoBHe ymeeT
IUTAaHUPOBATh U IPOBOJIUTH
HEOOXOAUMBIE
9KCTIEPUMEHTBHI,
00OpabaTeIBaTh C
HCTIONIb30BaHUEM
MPOTPaMMHBIX POIYKTOB,
MHTEPIPETHPOBATH
pe3yNbTaThl ¥ JeIaTh
COOTBETCTBYIOIIUE BHIBOABI

Ha BbIcOKOM ypOBHE
yYMeeT IUITaHUPOBATh U
MIPOBOANTH HEOOXOANMBIE
9KCTIEPUMEHTHI,
00pabatbIBaTh ¢
HCTIONIb30BaHIEM
NPOTPaMMHBIX IPOJYKTOB,
MHTEPIPETHPOBAThH
pe3ysbTaThl U JeNaTh
COOTBETCTBYIOILIUE
BBIBO/JIbI

Bnazgets (B9): HaBbikamu
00pabOTKH POBEICHHBIX
9KCIIEPHUMEHTOB U JIeNaTh
COOTBETCTBYIOIIHE BBIBOJIBI

He Bnaneer HaBpIkaMu
00pabOTKU IPOBEICHHBIX
9KCTIIEPUMEHTOB U JIeNaTh
COOTBETCTBYIOIINE
BBIBOJIBI

Ha HuskoM ypoBHe BiiajeeT
HaBBIKAMU 00pabOTKH
NPOBENICHHBIX SKCIIEPUMEHTOB
U JIeaTh COOTBETCTBYIOLIHE
BBIBOJIBI

Ha cpennem ypoBHe Biaseer
HaBBIKAMHU 00pabOTKH
MPOBENICHHBIX SKCIIEPUMEHTOB
U JIeaTh COOTBETCTBYIOLIHE
BBIBOJIBI

Ha BbicOKOM ypoBHE
BIIaJICET HaBBIKAMH
00pabOTKN POBEICHHBIX
9KCIIEPUMEHTOB U JIETATh
COOTBETCTBYIOIIINE
BBIBOJIBI

3uatb (310): pusuko-
MaTeMaTHYECKHUH armapar s
PELIEHUs PacUeTHO-
AHAJIMTHYECKHX 337134,
BO3HUKAIOIIUX B XOJI€
npodeccnoHambHOMI
JIEATETLHOCTH

He 3naer ¢usuko-
MaTeMaTHYecKuil anmnapar
JUISL pELLICHUS] pacYeTHO-
aHAJIMTHUYECKHX 337134,
BO3HUKAIOIIUX B XOZI€
npodeccnoHanbHOM
JIeSITeIIbHOCTH

Ha Hu3KOM ypOBHE 3HaeT
(hU3MKO-MaTEeMaTUICCKUH
armapar JJjid peuICHuA
pacueTHO-aHATUTHYCCKUX
3a/1a4, BO3HUKAIOIIHX B X0/Ie
npodeccnoHanbHOMI
JIESITETIbHOCTH

Ha cpennem ypoBHE 3HaeT
(bH3MKO-MaTeMaTUIECKUH
arnmnapar i peuICHuA
pacueTHO-aHATUTHYCCKUX
3aj]1a4, BOSHUKAIOIIHNX B XOIC
npodeccnoHanbHOM
JIESITeIIbHOCTH

Ha BbICOKOM ypOBHE 3HaET
(U3MKO-MaTEeMATUIECKUH
armapart JJjid pCuICHus
pacUeTHO-aHATUTHYECKUX
3a/1a4, BOSHUKAIOIINX B
xo/J1e TpodecCUoHATHHON
JISSITeTIbHOCTH

Ymers (V10): ucrnons30BaTh
(hU3HKO-MaTEMATHUECKUIA
anmnapar JJisl pelieHus
pacyeTHO-aHATUTHYECKUX
3aj1a4, BOSHUKAOIINX B XOJI&
npodeccroHanbHOM
JIeSATEILHOCTH

He ymeer ucnonb3oBarb
(bu3rKO-MaTEMATHUECKHIA
ammmapar JJis pereHus
pacueTHO-aHAIUTHIECKUX
3aJa4, BOSHUKAIOIIHX B
x0J1e TIPOo(heCCHOHATBHON
JIESTeTbHOCTH

Ha HuskoM ypoBHe ymeeT
HCIIOJIb30BaTh (PU3UKO-
MaTeMaTHYECKUH armapaT Jis
peIIeHHs pacyeTHO-
AHATUTHYECKUX 3a/1a4,
BO3HHUKAIOIIHX B X0/
npogeccHoHaTbHOMN
JIeSITeIbHOCTH

Ha cpennem ypoBHe ymeer
HCIIOJIb30BaTh (PU3UKO-
MaTeMaTUYeCKHi armapar Jjist
PpeLICHUsI pacueTHO-
aHAJMTUYECKHX 337134,
BO3HUKAIOIIUX B XOIE
npodeccroHaNbHON
JIESITeIBHOCTH

Ha BricokoM ypoBHE
YMEET UCII0JIb30BATh
(hu3nKO-MaTeMaTHICCKUAN
anmnapar AJisl pelueHus
pacyeTHO-aHATTUTUUECKHUX
3a/1a4, BOSHUKAIOIIMNX B
x07Ie IPOoeCCHOHATBHOM
JIeATEIbHOCTH

Bragers (B10): ¢pusuko-
MaTeMaTHYeCcKOro armapara
JUISL pEIlICHUs] pacyeTHO-
aAHAJMTHYECKHX 337134,
BO3HHUKAIOIIUX B XOZI€
npodeccnoHamTbHOMI
JIeITeIIbHOCTH

He Bnanmeet ¢pusnko-
MaTEeMaTHUYECCKOT O
armapara aJjist peicHuA
PaCYE€THO-AaHATTUTHICCKUX
3aaa4, BOBHUKAIINX B
x0/J1e poheCCUOHATHHON
JIESTeTbHOCTH

Ha Hu3koM ypoBHe BiajeeT
(hM3MKO-MaTEeMaTHIECKOTO
armapara aJjist penicHuA
PaCyYC€THO-AaHATTUTHICCKUX
3a/1a4, BO3HUKAIOIINX B X0/
npodeccnoHambHOM
JIeSITEIbHOCTH

Ha cpennem ypoBHe Biaseer
(U3UKO-MaTEMaTHIECKOTO
arnmnapara st pecHuA
PaCYCTHO-AaHATTUTHICCKUX
3a/1a4, BOSHUKAIOUINX B X0/
npodeccrnoHanTbHOM
JIeSITeTIbHOCTH

Ha BbICOKOM ypoBHE
BIasieeT GU3UKO-
MaTEeMaTHIECKOTO
amrmapara sl pereHus
pacyeTHO-aHATUTHYECKUX
3a]1a4, BOSHUKAIOIINX B
xo1e MpohecCHOHATLHOM
JeSITEIbHOCTH




Kogn

KOZI 1 HAMMCHOBAHUC

Kpurepun olileHHBaHus pe3yIbTaTOB 00yUCHHs

KOMIIETCHIIUU pe3ynbTara 00y4eHus 1o 1-2 3 4 5
JHCIUIUIMHE
[IKC-7 3nats (311): ocHOBHBIE He 3naer ocHOBHEBIE Ha Hr3KOM ypoBHE 3HaeT Ha cpennem ypoBHe 3HaeT Ha BrIcOKOM ypOBHE 3HaeT

HaIpaBICHUS] HAYIHBIX
HCCIIEI0OBaHU B
HedTerasoBoil oTpaciu

HAaIpaBICHUS] HAYIHBIX
HCCIIEeI0OBaHMil B
HedTera3oBoit oTpaciu

OCHOBHBIC HAIIPABJICHU
Hay4YHBIX UCCIICIOBAHMUIT B
HedTerasoBoit oTpacim

OCHOBHBIC HAIIPaBJICHUS
Hay4YHBIX UCCIICIOBAHHUIT B
HedTera3zoBoii oTpaciu

OCHOBHBIC HAIIPABJICHU
Hay4YHBIX UCCIICIOBAaHHI B
He(Tera3oBoi OTpaciu

Vmerts (Y11): aHamu3upoBath
HATPaBIICHHUS HAYTHBIX
HCCIIEI0OBaHU B
Hedrera3zoBoii orpaciu

He ymeer ananusupoBaTh
HAaIpaBICHUS] HAYIHBIX
UCCIIEIOBaHNM B
HedTerazoBoii oTpaciu

Ha Hu3koM ypoBHe ymeeT
AQHAIM3UPOBATH HAIIPABJICHUS
Hay4YHBIX UCCIICIOBAaHMUIT B
HedTerazoBoii oTpaciu

Ha cpennem ypoBHe ymeeT
AQHAIM3UPOBATH HAIIPABIICHUS
Hay4YHBIX UCCIICIOBAHHUIT B
HedTera3zoBoii oTpaciu

Ha BbicOKOM ypoBHE
YMEET aHaJIU3UPOBAThH
HaIlpaBJICHUS HAy4HBIX
HCCIIeIOBaHUN B
HedTera3oBoil oTpaciu

Bnazgets (B11): HaBbIKaMu
aHaJin3a HAYYHbIX
HCCJICI0OBaHUil B
HedTerazoBoii orpaciu

He Bnageet HaBbIKaMHu
aHaiausa Hay‘IHI:IX
HCCJICIOBAaHUM B
HedrerazoBoii orpaciu

Ha Hu3koM ypoBHe BiiajeeT
HaBbIKaMH aHaJIn3a HAYyYHBIX
HCCIIEI0BaHUil B
HedrerazoBoii orpaciu

Ha cpennem ypoBHe Biaseer
HaBbIKaM¥ aHaJIn3a HAyYHBIX
HCCIIEI0BaHUil B
HedTerazoBoii orpaciu

Ha BbicOKOM ypoBHE
BJIaJICET HABBIKAMU
aHaJu3a Hay4YHbIX
HcCIeq0BaHuM B
He(Tera3oBoi OTpaciu

3uats (312): MeTOABI
TpeICTaBIEHHS PE3YIIbTATOB
HCCITETIOBAHUS

He 3naet meTozpl
MPEACTABICHUS
pe3ysbTaToB
HCCIIEJOBaHUS

Ha HU3KOM ypOBHE 3HaeT
METO/IBI IPEICTABICHHS
PEe3yJIbTaTOB UCCIIEIOBaHUS

Ha cpennem ypoBHe 3HaeT
METO/IBI IPE/ICTABICHHS
PE3yNBTaTOB UCCIIEIOBaHUS

Ha BbIcOKOM ypOBHE 3HaeT
METO/IBI IIPE/ICTABICHUS
pe3yIbTaToB
HCCIICIOBAHMS

VYmers (V12): cocTaBiasTs
HAy4YHO 00OCHOBAHHbIC
JIOKJIaJIbI 110 pobiieMaM B
Hedrera3zoBoii otpaciu

He ymeer cocraBisits
Hay4YHO 000CHOBAaHHBIC
JOKIIaJIbI 110 TIpoGieMaM B
HedrerazoBoii orpaciu

Ha Hu3KOM ypoBHE yMmeeT
COCTaBIJISITh HAYYHO
000CHOBaHHBIE TOKJIA/IBI [10
npobyiemaM B HedTerazoBoii
oTpaciu

Ha cpenuem ypoBHE ymeeT
COCTaBJISITh HAYYHO
060CHOBaHHBIC JTOKJIA/IBI [10
npobyiemaM B HedTerazoBoii
oTpacnu

Ha BrIcOKOM ypoBHE
YMEET COCTABIISATh HAYYHO
000CHOBaHHbIE JTOKIIAIbI
o npodieMam B
HedTera3oBoil oTpaciu

Brazgets (B12): metomamu
NPEeJCTABJICHUS PE3y/IbTATOB
COOCTBEHHEIX HCCIIEA0OBAHUI B
BHJI€ KOMIIBIOTEPHOM
Mpe3CHTAIMH

He Brnageer merogamu
MpeICTaBICHHI
Pe3yabTaTOB COOCTBEHHBIX
HCCIIEIOBAHUH B BUJIE
KOMIIBIOTEPHOU
Mpe3eHTALNN

Ha Hu3koM ypoBHe BiiajeeT
METOAAaMM MPECACTABICHUA
Pe3yabTaTOB COOCTBEHHBIX
HCCIIEIOBAHUH B BUJIE
KOMIIBIOTEPHOU IIPE3EHTALIUU

Ha cpennem ypoBHe Biaseer
METOAAaMM MPECACTABICHUA
Pe3yIbTaTOB COOCTBEHHBIX
HCCIIEIOBAHUI B BUJIE
KOMIIBIOTEPHOU IIPE3EHTALIUU

Ha BbICOKOM ypOBHE
BJIaJieeT METOAAMU
HpeACTaBICHUS
pe3ynbTaToOB COOCTBEHHBIX
HCCJIEIOBAHUN B BUJIE
KOMITBIOTEPHOM
MIpe3eHTaluU
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