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Kapra komnerenumi

Kontponnp | UHaukaTopsl ILnanupyeMble pe3yJIbTAThI 00y4eHUsI Buanbt
yeMble JOCTUKEHUS (3HaeT, ymeeT, BjaajieeT, HMeeT HABbIK) 3aiaHMil 1
KOMMNETeHIW | KOMIeTeHIHH OLIEHOYHBIX
" cpeacTB
(umdp
KOMIeTeHI!
)
MK -1 1.1 _B.IIK-1, 3HaTh: KonTtponbHas
Cnocoben Oonanaer - TEOpETHYECKHE OCHOBBI M MPAaKTHYECKHE PEKOMEHIAIMK 10 | pabora
obpabateiBaT | (pyHmaMeHTanb | HCmonb3oBaHuio R 1 Python mpu perenuyn 3amay aHammsa JaHHBIX,
b U HBIMHU MPOEKTUPOBAHUIO U Pa3paboTKe COOCTBEHHBIX OMONMMOTEK B R 1
aHaJM3UPOBa | 3HAHUSMHU B Python;
Th Hay4HO- obnactu - KaK oOlIWe MOHSTHS S3BIKOB IPOrPaMMHPOBAHHUS PEATU3YIOTCS B
TEXHHUYECKY | MareMaTH4ecK | Si3bIKE.
0 ux U (Win) Ymers:
nHopMalnM | €CTECTBEHHBIX | - MPOM3BOAWTH CTATHCTUYECKUE M aKTyapHbIE pacyeThl Ha OCHOBE
10. HayK. COOTBETCTBYIOIINX MAaTEMaTHIECKUX M TEXHUUECKHX CPEJICTB, B TOM
YHCIIe C TIOMOLIBIO MaKeTa MPUKIIATHBIX TPOrpaMM.
Biagern:
- PpasIMYHbIMH METOAaMU MPOBECACHUA CTaTHUCTUYCCKUX u
AKTyapHBIX PacyeTOB.
2.1 BIIK-1 3HaTh: KontponbHas
OcyliecTBIsieT | - TEOPeTHYECKHE OCHOBBI M TIPAaKTHYECKHE PEKOMEHAAIMU 1o | pabora
MPOBEICHUE ucronp3oBannio R u Python mpu permiernu 3a1au aHanm3a JaHHBIX,
pabor o MPOSKTHPOBAHUIO M Pa3pabOTKe COOCTBEHHBIX OMOMHOTEK B R u
CBOJIKE, Python;
IpYIIUPOBKE - Kak 0OLIue MOHSTHS SI3BIKOB POrpaMMHpPOBAHUS PEATU3YIOTCS B
u 00paboTke SI3bIKE BHICOKOTO YPOBHSL
Hay4HO- Ymers:
TEXHUYECKOM - OCYILECTBIISITh MPOBEJEHHE paboT MO CBOAKE, IPYIIIUPOBKE U
uH}OpMALKH. 00paboTke HAyIHO-TEXHUYECKOH H(OpMALIUHL.
Buagers:
- CIIOCOOHOCTBIO OCYIIECTBIIATH IIPOBEICHHE PadoT IO CBOJKE,
TPYIIHPOBKE B 00pabOTKe HAYYHO-TEXHUIECKOH HHOOPMALIUH.
3.1 B.IIK-1 3HaTh: KonTtponbHas
dopmupyeT 1 | - TEOpEeTMYECKHE OCHOBBI W MPAKTHYECKHE PEKOMEHIAUWH 110 | pabora
000CHOBBIBaCT | MCHOJB30BaHMIO PYthOn mpu pemieHny 3agad aHanm3a AaHHBIX,
BO3MO)KHBIE MPOSKTHPOBAHUIO U Pa3pabOTKe COOCTBEHHBIX OMOMHOTEK B R u
peleHuns Ha Python;
OCHOBE - Kak oOIIue MOHSTHS SI3BIKOB POTrpaMMHPOBAHUS PEATU3YIOTCSA B
aHaIM3a SI3BIKE BBICOKOTO YPOBHSL.
TTOIy4E€HHOU Ymers:
Hay4qHO- - hopMHpOBaTH U OOOCHOBHIBATH BO3MOKHBIE PEIICHUS HA OCHOBE
TEXHUYECKON aHaJIM3a MOMY4eHHON HayqIHO-TEXHUYECKOW NHPOpPMAaIHH.
uHQOpMAlMK. | BiajgeThb:
- cImocOOHOCTRIO (POPMHUPOBATH W OOOCHOBBIBATH BO3MOXKHEIE
pELICHHsT Ha OCHOBE aHalIM3a MOJIYYEHHOM HAay4HO-TEXHUYECKOU
nHpOPMAIIHH.
4.1 B.IIK-1 3HaTh: KontponbHas
Odopmmser - TEOpPETHMYECKHE OCHOBHI W TMPAKTHYECKHE pPEKOMEHIanuu 1o | pabora
pe3yABTaThI ucnons3oBanmio R u Python mpu pemennu 3anad aHamiza JaHHBIX,
WCCIICIOBAHNHN. | TIPOSKTUPOBAHUIO ¥ pa3paboTke coOCTBeHHBIX OmOmmorek B R u
Python;
- Kak 00IIue MOHSTHS SI3BIKOB POTPaMMHPOBAHUS PEATN3YIOTCSA B
SI3IKE BBICOKOTO YPOBHSL.
Ymers:
- 0popMIISATE PE3YIABTATHI HCCIIETOBAHMMN.
Baagern:
- ciocOOHOCTRIO 0POPMIISATH PE3YIIBTATHI HCCIIEAOBAHMUI.
[K-2. 1.1_B.IIK-2. 3HaTh: KontponbHas




Cnocoben AHamm3upyeT | - TEOpeTHYECKHe OCHOBBI M NPAaKTHYECKHE PEKOMEHIAIMU 10 | pabora
paspabateiBa | TpeOoBaHHS K | HCIONB30BaHUIO R 1 Python mpum penennn 3amay aHanm3a JaHHBIX,
Tb, BHE/IPSITh, | MIPOTPAMMHOM | TIPOEKTHPOBAHHUIO U pa3paboTKe cOOCTBEHHBIX OHONMMOTEK B R H
momuduimpo |y  mpoaykry. | Python;
BaTh U PazpabarpiBae | - Kak 0OIIME MOHSATHS SI3BIKOB IPOTPAMMHPOBAHHUS PEATH3YIOTCS B
CONPOBOXKJIA | T TEXHUYECKOE | SI3BIKE BHICOKOTO YPOBHSL.
Tb 3a/1aHHUE. Ymers:
uHpOpMALIO - aHaMM3MpOBaTh TPeOOBaHMUS K IPOrPaMMHOMY MPOJYKTY.
HHEIE PazpabateiBaTh TEXHUYECKOE 3a/IaHHE.
CHCTEMBI U Biasers:
NpOrpaMMHBI - CHOCOOHOCTBIO aHAJM3MPOBATh TPEOOBAHUS K HPOrPAaMMHOMY
€ TIPOYKTBI. npoaykty. PaspabareiBaTh TeXHHUYECKOE 3a1aHHE.
2.1 B.IIK-2. 3HaTh: KontponbHas
Peanmusyer - TEOpETUYECKHE OCHOBBI M MPAaKTHUECKUE PEKOMEHIAIMK 1o | pabora
TEXHUYECKOE ucronp3oBannio R u Python mpu pernieHnu 3a1au aHanu3a JaHHBIX,
3aJ7laHKe C | MPOCKTUPOBAHUIO M pa3pabOTKe COOCTBCHHBIX OMONMMOTEK B R M
ucnonb3oBanu | Python;
eM - KaK oOlIMe MOHSTHS S3BIKOB TPOrpaMMHPOBAHHUS PEATU3YIOTCS B
MPOrPaMMHOTO | SI3bIKE BEICOKOTO YPOBHSL.
obecriedeHust YMmern:
- peaJu30BbIBATh TEXHUYECKOE 3a/laHHe C KCIONb30BaHUEM
MPOrPaMMHOTO 00ECIICUCHH .
Biagern:
- CIOCOOHOCTBIO pealiM30BbIBATH TEXHHUYECKOE 3aJaHue C
UCII0JIb30BaHUEM ITPOrPaMMHOr0 00eceYeHusl.
3.1_B.IIK-2. 3HaTh: KonTponpHas
[TpoBoaut - TEOpETUYECKHUE OCHOBBI M MPAKTUUECKUE PEKOMEHIAIMK 1o | pabora
MOHHUTOPUHT ucrionp3oBannio R u Python mpu penrennn 3amay aHanu3a qaHHBIX,
paborbt MPOEKTUPOBAHHUIO U Pa3paboTke COOCTBEHHBIX OMOMMOTEK B R 1
uapopmanron | Python;
HBIX CHCTEM H | - KaK OOILIME MOHATHS S3bIKOB NPOrPaMMHUPOBAHUS PEAI3yIOTCS B
IPOTPaMMHBIX | SI3bIKE BEICOKOTO YPOBHSL.
IIPOIYKTOB. Ymers:
Hcnpasisier - TPOBOAUTH MOHUTOPUHI Pa0OThl MH(POPMAIMOHHBIX CHCTEM U
neexThI U | mporpaMMHBIX IPOLYKTOB.
HECOOTBETCTBU | B aaeThb:
a1 B pabore | - CIOCOOHOCTBIO TIPOBOJUTH MOHUTOPHHT pabdoTsl
MH(pOPMAIIHOH MH()OPMALIMOHHBIX CUCTEM M IPOrPAMMHBIX IPOIYKTOB.
HBIX CHUCTEM U
MIPOrpaMMHBIX
MIPOIAYKTOB.
4.1 B.IIK-2. 3Harn: KonTtponbHas
CompoBo)kae | - TEOPETHUYECKHE OCHOBBI M TIPAKTHYECKWE PEKOMEHJAIMH 1o | pabota
T u | ucrnonp3oBannio R u Python mpu pemernu 3a1au aHanm3a JaHHBIX,
ONTUMU3UPYET | MPOCKTUPOBAHUIO M pa3paboTke coOcTBeHHBIX Ombmmorek B R u
pabory Python;
WHPOPMALIMOH | - KaK OOIIHE MOHSTHS SI3BIKOB MPOTPAMMHPOBAHUS PEATH3YIOTCS B
HBIX CHCTEM H | SI3BIKE BHICOKOTO YPOBHSI.
NIPOrPaMMHBIX | YMeTb:
MPOAYKTOB HA | - cOmpOBOXKIATh W ONTHMH3UPOBATH pabOTy WH(OPMAIIMOHHBIX
NpOTHKCHUN CHCTEM H TIPOTPaMMHBIX NPOAYKTOB HA TNPOTSHKEHUU BCETO
BCero JKU3HEHHOTO IIUKJIA.
KHU3HEHHOTO Buaners:
LUKIA. - CIIOCOOHOCTBIO COMPOBOXKAATH W ONTHMH3HPOBATH pPaboOTy
MHQOPMAIMOHHBIX CHUCTEM M TIPOrPaMMHBIX TPOIYKTOB HA
MIPOTSHKEHHH BCETO JKU3HEHHOTO IUKJIA.
IK-3. 1.1_B.JIK-3. 3HaTh: KontponbHas
Cnocoben AHamm3upyeT | - TEOpEeTHYECKHE OCHOBBI M NPAKTHYECKHE PEKOMEHIAIMH 1o | pabora
OCBaMBaTh U | PBIHOK ucrnons3oBanmio R u Python mpu pemennu 3anay aHanmsa JaHHBIX,
HCTONB30BaT | FOTOBBIX MIPOEKTUPOBAHUIO M pa3paboTke COOCTBeHHBIX OmbOmmorek B R u
b TOTOBBIE nporpammusix | Python;
UCn TIPOIAYKTOB. - KaK o0IIye MOHSTHS SI3BIKOB POTrPaMMHPOBAHHUS PET3YIOTCS B




MIPOrPaMMHBI
€ MPOAYKTHI
JUI pEeLIeHUs
3a1a4

SI3BIKE BHICOKOTO YPOBHSL.
YmMmeTh:

- aHATM3WPOBATH PHIHOK TOTOBBIX MPOTrPAMMHBIX TPOTYKTOB.
Baanern:

npodeccHoH - CIIOCOOHOCTBIO aHAJM3MPOBATh PHIHOK T'OTOBBIX MPOrPAMMHBIX
aJbHOH TIPOYKTOB.
ACATCIBHOCT | 2.1 B.JIK-3. 3HaTh: KontponbHas
n. BeiOupaer u | - TeopeTHYECKHE OCHOBBI M NPAaKTHYECKHE PEKOMEHIAIMU 1o | pabora
yMeer ucrosp3oBannio R u Python mpu penieHnu 3a7au aHanm3a JaHHBIX,
00OCHOBBIBaTh | MPOCKTUPOBAHUIO M pa3paboTKe COOCTBEHHBIX OMONMMOTEK B R M
BEIOOD Python;
MIPOrPaMMHOTO | - KaK OOIIMe MOHSTHS SI3BIKOB IPOTPAMMHPOBAHHUS PEANU3YIOTCS B
MIPOIYKTa SI3BIKE BBICOKOTO YPOBHSL
HaubOonee YMmern:
COOTBCTCTBYIO | - BpIOMpaTh W OOOCHOBBIBATH BBIOOpP MPOTrPaMMHOIO IPOAYKTA,
mero HanOoJiee COOTBETCTBYIOIIETO PEIICHHUIO TOCTABJICHHBIX 3a/1a4.
pCLICHUIO Buaaners:
NOCTAaBJACHHBIX | - CcrIOCOOHOCTBIO  BBIOMpaTh ¥ OOOCHOBBIBATH  BBIOOD
3ajaq. IIpOrpaMMHOI0 MpoayKTa, HauOomee COOTBETCTBYIOIIETO
PELISHHIO MTOCTABJICHHBIX 3a/1a4.
3.1 B.JIK-3 3HaTh: KourtponbHas
Hzyuaer U | - TEOpeTHYeCKMe OCHOBBI W TMPAKTUYECKHUE PEKOMEHIAlMK 1o | padbora
YCIIEIIHO ucronp3oBannio R u Python mpu periernu 3a1au aHanm3a JaHHBIX,
WCTIONB3YeT MPOCKTHPOBAHUIO U Pa3pabOTKe COOCTBEHHBIX OMOMHOTEK B R u
BBIOpaHHBIN Python;
NPOrpaMMHBIH | - KaKk OOIIKME MOHSATHS S3bIKOB NMPOrPaMMHUPOBAHHS PEAT3YIOTCS B
NpOaAYKT AJI | A3BIKE BBICOKOT'O YPOBHHSI.
peuieHus Ymers:
3aaaqd - W3y4aTh W YCIEIIHO HCIOJb30BaTh BHIOPAHHBINA MPOrpaMMHBIN
NPODECCHOHAN | MPOMYKT VIS PENIEHHS 32124 IPODECCHOHATBHOM JeATETbHOCTH.
bHOH BaajieTn:
ACATCIBPHOCTH | - crIoCOOHOCTBIO U3y4aTh U YCHEIIHO HMCIOJIb30BAaTh BBIOPAHHBIN
MPOrpaMMHBIA MPOIAYKT JJIsl pellieHus 3aaau npodecCUOHaAIbLHON
JEATEIbHOCTH.
[1K-4. 1.1 _B.IIK-4 3HaTh: KonTtponbHas
Cniocoben Cobupaer U | - TeopeTHYEeCKHE OCHOBBI M TIPAaKTHYECKHE PEKOMEHJAIMU 1o | pabora
MIPOBOIUTH obpabatbiBaeT | ucronb3oBanuio R u Python mpu pemiernu 3a1au aHanm3a JaHHBIX,
aHaIN3 U nHpOpMaIMIO | TPOSKTHPOBAaHHUIO U pa3paboTKe COOCTBEHHBIX OHONMMOTEK B R u
OICHKY IUIS Python;
OusHec- pa3paboTKu - Kak oOIIue MOHSTHS SI3BIKOB POTrpaMMHPOBAHUS PEATU3YIOTCSA B
TIPOLIECCOB, cTpaTeruu A3BIKE BBICOKOT'O YPOBHSL
BBISBIISITH YIpaBlIeHUs. B | YMeTh:
buzHec- OpraHm3alusaxX. | - cobupate M o0OpabaTeiBaTh HH(pOpMaNUIO AT pa3pabOTKU
pOOIEMEI, CTpaTETHH YIPABJICHHUS B OPraHU3aLUAX.
BBISICHATH BJa aJeTh:
TNOTPEOHOCTH - CIOCOOHOCTBIO cOOMpaTh W 00pabaThIBATE MH(POPMAIMIO I
3aHHTEPECOB pa3paboTKu CTpaTEerNy yIPaBICHHS B OPTaHU3AIMSX.
AHHBIX 2.1 B.IIK-4 3HaTh: KontponbHas
CTOpOH, Bribupaer - TEOpPEeTHMYEeCKHe OCHOBBI M TMPAKTHYECKHE pPEKOMEHIanuu 1o | pabora
00OCHOBBIBA METOIBI u | ucnonp3oBanmio R u Python mpu periennu 3a1au aHanm3a JTaHHBIX,
Tb PCHICHUA | poBOAUT TIPOEKTUPOBAHUIO M pa3paboTke coOcTBeHHBIX OmbOmmorek B R u
o aHAIN3 u | Python;
obecriedeHn | openky - KaK OOMIMe MOHATHS S3BIKOB IPOTPaMMHPOBAHIS PEATU3YIOTCA B
LY OusHec- SI3BIKE BBICOKOTO YPOBHSI.
HPOBCHCHIE’I MPOLIECCOB, Ymern:
MSMCHEHUU B | prigpnisieT - BHIOMpPATh METONBI M NPOBOAMT AHAIN3 M ONEHKY OW3Hec-
OpraHusalliil | 6usuec- TIPOIIECCOB, BBIABISACT OM3HEC-TIPOOIEMEL.
TIPOOJIEMBL. Baagers:
- CITIOCOOHOCTBIO BBIOMPATh METOJIBI M IPOBOJWUT AHAJIM3 M OLEHKY
OM3HEC-TIPOIIECCOB, BRIABISIET OM3HEC-TIPOOIIEMBI.
3.1 B.IIK-4 3Harh: KontponsHas
[IpuHMMaeT u | - TEOpETHYECKHE OCHOBBI M TPAKTHYECKHE PEKOMEHAAIMH 1o | pabora




000CHOBEBIBA€ET
pelieHuss 1o
obecrieyeHuro
MPOBEICHUSI

W3MECHCHUH B
OpTaHU3aIIH C

ucnons3oBanuio R u Python npu periiennu 3aa4 aHamm3a JaHHBIX,
TIPOCKTUPOBAHUIO M pa3paboTke COOCTBeHHBIX OmOMMoTek B R m
Python;

- KaK OOIIMe MOHATHS A3BIKOB IPOrPaMMHPOBAHUS PEATU3YIOTCS B
SI3BIKE BEICOKOT'O YPOBHSL.

Ymers:

OCJIBIO - TpUHUMATh M OOOCHOBBIBATH pEUIEHHS 110 00eCIeueHHIO
TNOBBICHMUA MIPOBEJICHUS] W3MEHEHWH B OpPraHU3allid C UENbI0 IOBBIIICHUS
3G GEKTUBHOCT | 3(h(heKTHBHOCTH ee JIeSTeIbHOCTH.
H € | Bragern:
ACATCIBHOCTU | - CcrIOCOOHOCTBIO MPUHMMAaTh W OOOCHOBBIBATH DEIICHUS 10
00ecreyeHnIo TPOBEICHNsI M3MEHEHNI B OpPraHU3alliH C IIENBI0
MOBBIICHNUS 3D (DEKTUBHOCTH €€ JISITEIbHOCTH.
[K-5. 1.1 _B.JIK-5 3HaTh: KonTtponbHast
Cnocoben OpraHusyeT M | - TEOPETHYECKHE OCHOBBI M TIPaKTHYECKHE PEKOMEHJAIMU 1o | pabora
YIIPaBISTh obecmeunBaer | ucrnoip3oBanuio R u Python mpu perieHnu 3a7au aHanu3a JaHHBIX,
pabotamu o | pabOTHI M0 | MPOCKTUPOBAHUIO M pa3pabOTKe COOCTBEHHBIX OMONMMOTEK B R M
CO3JIaHUIO U | pa3paboTke Python;
CONPOBOXKJIE | QpPXHMTEKTYphI, | - KaK OOIIKe TOHSATHS S3bIKOB NMPOrPAMMHUPOBAHUS PEATTM3YIOTCS B
HUIO NPOEKTHPOBAaH | SI3bIKE BEICOKOTO YPOBHSL.
uHOpPMALIMO | MO, Ju3aiiHy, | YMeTb:
HHBIX MOIEPHHU3ALMU | - OpraHW30BBIBATE M OO0CCIEYMBATHL pPabOTHI MO pa3paboTke
CUCTEM, u APXUTEKTYphl, NPOCKTUPOBAHUIO, JW3AlHY, MOJEPHHU3ALUU U
ABTOMATHU3UP | MPOABMIKEHHUIO | mpoABIKECHHIO HH(GOPMAIIMOHHBIX CHCTEM.
YIOLITUX MHPOPMALMOH | BhageTs:
3aaa4n HBIX CHUCTEM. - CIIOCOOHOCTBIO OpPTaHMU30BBIBATH U O0ECIICUYHMBATH PAOOTHI IO
OpraHusanuo pa3paboTke APXUTEKTYPBHL, MIPOEKTUPOBAHUIO, JU3aiHy,
HHOTO MOJICPHU3AIIMU U POABMKCHUIO HH(POPMAIIMOHHBIX CHCTEM.
ynpasienud | 2.1 B.JIK-5 3HaTh: KonTtponbHas
u OusHec- VY4yacTByeT B | - TEOpETHMYECKHE OCHOBBI M NPAKTHYECKHE PEKOMEHZIAlMu 1o | pabora
IIPONCCCHI NpOBEJCHNH U | Wcroib3oBanuio R u Python mpu permiernu 3a1au aHanm3a JaHHBIX,
OpraHu3yer MPOEKTUPOBAHHUIO U Pa3zpaboTke COOCTBEHHBIX OMOMMOTEK B R 1
IPOBE/ICHHE Python;
MOIYABHOTO H | - KaK 0OIMe MOHATHS S3BIKOB MPOrPAMMHPOBAHUS PEATIM3YIOTCS B
WHTETPAIlOHH | SI3BIKE BBICOKOTO YPOBHSIL.
oro Ymers:
TECTUPOBAHUSA. | - [POBOAWUTh M OPraHU3O0BBIBATH IIPOBEIACHHE MOMAYJIBHOIO U
HMHTErPaIllMOHHOT0 TECTHPOBAHUSL.
Baagers:
- CHOCOOHOCTBIO TIPOBOAWTH W OPraHMU3OBBIBATH IIPOBE/ICHHE
MOJIYITHHOTO M HHTETPAIIHOHHOT'O TECTUPOBAHUSI.
3.1 _B.IIK-5 3HaTh: KonTtponbHast
HUcnpasnser - TEOpPEeTHMYEeCKWe OCHOBBI M TMPAKTHYECKHE pPEKOMEHIanuu 1o | pabora
JeeKThI u | ucrnonp3oBannio R u Python mpu pemiernu 3a1au aHanm3a JaHHBIX,
HECOOTBETCTBH | MPOEKTUPOBAHUIO W pa3paboTke coOCTBeHHBIX OmbOmmorek B R u
P B | Python;
aApXUTEKType M | - KaK 0OIe MOHITHSI S3BIKOB IMPOrPAMMHUPOBAHUS PEATIIBYIOTCS B
nIn3aitHe SI3BIKE BBICOKOTO YPOBHSL.
nHpopMannoH | YMeTh:
HOM CUCTEMBIL. | - WCTIPABIATH Ne(PEeKTHl W HECOOTBETCTBHUS B ApPXHUTEKType H
n3aitHe HHPOPMAITMOHHON CHCTEMBI.
Baanern:
- CIIOCOOHOCTBIO HCHPABIATh NEPEKTHl W HECOOTBETCTBHS B
ApPXUTEKTYpeE U Iu3aiiHe NHYOPMAIIMOHHON CHCTEMEI.
IK-6. 1.1 _B.IIK-6. 3Harh: KonTponsHas
Criocoben Cobupaer - TEOpPETHMYECKWE OCHOBHI W TMPAKTHYECKHE pPEKOMEHIanuu 1o | pabora
CO3/1aBaTh, uHbopManuio | ucnonp3oBaHuio R u Python mpw pernennu 3aqau aHanm3a JTaHHBIX,
HCCIIEeNI0BaTh, | I TIPOCKTUPOBAHUIO M pa3paboTke coOCTBeHHBIX OmOmMMorek B R m
AQHAIIN3UPOBA | MMOCTPOCHUS Python;
T MaTeMaTH4YeCK | - KaK OOIIHe MOHSTHS SI3BIKOB MPOTPAMMHPOBAHUS PEATHU3YIOTCS B
MaTeMaTH4eC | X  MOJENeH | S3BIKE BBICOKOTO YPOBHSL
KHE MOZCTH, | pa3iIHUIHBIX Ymers:




Ha OCHOBE OuzHec- - cobuparb wWHpOpMAIMIO IUISi TOCTPOEHUS MaTeMaTHYECKHX
TIPOBEACHHOT | TPOIECCOB. MoJieJIel pa3IMYHBIX OM3HEC-TIPOIIECCOB.
0 a”aIM3a Baanern:
¢dopmupoBat - CcrocoOHOCThIO coOMpaTh WH(OPMAIMIO ISl  [TOCTPOSHHMS
b MaTeMaTHYECKHX MOJIeJIeH Pa3IMuHbIX OW3HEC-TIPOIIECCOB.
Bo3MOXxHbIE | 2.1 B.IIK-6. 3HaTh: KontponbHas
pemIeHus.. Coznaer, - TEOpeTMYECKHE OCHOBBI M TMPAKTUUECKHE PEKOMEHIAIMK 10 | pabora
O6ocHOBBIBA | mccienyeT W | UCHONb30BaHMIO R u Python mpu pemennn 3anau aHamsa JaHHBIX,
Th BBIOOP aHAJIU3UpPYeET MPOEKTUPOBAHUIO U pa3paboTKe COOCTBEHHBIX OHONMMOTEK B R 1
pemIeHus. noctpoennsie | Python;
MaTeMaTH4ecK | - Kak OOIIMe MOHSTHS SI3BIKOB IPOTPAMMHPOBAHHUS PEATH3YIOTCS B
Y€ MOZIENH. SI3BIKE BBICOKOTO YPOBHSL
YMmern:
- co3jaBaTh, HCCIIENOBATh W AHATU3UPOBATH IOCTPOSHHBIE
MaTeMaTHYECKUEe MOJIEITH.
Buaanerts:
- CIOCOOHOCTBIO CO3/1aBaTh, HCCIIENOBATH M aHAIU3UPOBATh
MIOCTPOSHHBIE MATEMATHUECKUE MOJIEITH.
3.1 _B.IIK-6. 3HaTh: KontponbHast
Ha OCHOBE | - TEOpPETHYECKHE OCHOBBHI M TIPAaKTHYECKHE PEKOMEHJAIMU 1o | pabora
NPOBEJICHHOrO | Mcrmoib3oBanuio R u Python mpu pemiernu 3a1au aHanu3a JaHHBIX,
aHaju3a MPOCKTHPOBAHUIO U Pa3pabOTKe COOCTBEHHBIX OHOMHMOTEK B R u
¢dbopmupyer Python;
BO3MOYKHBIE - Kak OOlIMe MOHSTHS S3bIKOB IPOrPaMMHPOBAHHUS PEATU3YIOTCS B
PEUICHUA. A3BIKE BBICOKOI'O YPOBHSI.
Ymers:
- Ha OCHOBE MPOBEJEHHOrO aHaiu3a (OPMUPOBATH BO3MOXKHBIC
pelLIeHHsL.
Buagers:
- CIIOCOOHOCTBIO (hOPMHPOBATH BO3MOXKHBIE PEILCHUS HAa OCHOBE
MPOBEICHHOT O aHAJIN3a.
4.1 B.IIK-6. 3HaTh: KonTponbHas
OOGoCHOBBIBae | - TEOPETUYECKHE OCHOBBI W MPAKTHYECKHE PEKOMEHIAUWH 110 | pabora
T BBIOOp | Mcmons3oBaHuio R 1 Python mpu perrennu 3amay aHanm3a JaHHBIX,
peleHus. MPOSKTHPOBAHUIO U Pa3paboTKe COOCTBEHHBIX OHOMMOTEK B R 1
Odopmusier Python;
Ppe3yaBTaTh - Kak OOIIue MOHSTHS SI3BIKOB POTrpaMMHPOBAHUS PEATU3YIOTCSA B
HCCIEIOBAHUH. | S3BIKE BHICOKOTO YPOBHSI.
Ymers:
- 00OCHOBBIBATH BBHIOOp pelleHus; O(GOPMIIATh PE3YIbTATHI
HCCIIEOBAHUM.
Baanern:
- CIOCOOHOCTHIO OOOCHOBBIBATH BBIOOp pelieHHs; OQOPMISATH
pE3yNbTaThl HCCIEAOBAHMUI.
IK-7 1.1 B.IIK-7. 3HaTh: KontponbHas
Crocoben 3Haer - TEOpPEeTHMYEeCKHe OCHOBBI M TMPAKTHYECKHE pPEKOMEHIanuu 1o | pabora
peann30BbIBA | CTPYKTYpY H | ucmonmb3oBaHuio R u Python mpu pemrennu 3amay aHanmu3a qaHHBIX,
T TIPUHITATIBL TIPOEKTUPOBAHUIO M pa3paboTke coOcTBeHHBIX OmbOmmorek B R u
MaTeMaTH4eC | MOCTPOCHHUS Python;
K{€ MOJENH | IPOTPaMMHOTO | - KaK OOIIME TOHSATHS S3bIKOB MPOrPAMMHUPOBAHUS PEATTM3YIOTCS B
C y4eToM TIPOIYKTA. SI3BIKE BBICOKOTO YPOBHSL.
BO3MOXKHOCT Ymers:
eit - 3HaTh CTPYKTYpPY M TPHUHIOMIBI MOCTPOEHHS HPOrPaMMHOIO
COBPEMECHHBI MPOAYKTA.
X Baanern:
uHpOpMAIo - CIOCOOHOCTBIO pa3dupaTbCi B TPHHIMIAX ITOCTPOSHHS
HHBIX NPOrpaMMHOI0 IIPOAYKTA.
TEXHONOTHA | 2.1 B.IIK-7. 3HaTh: KontponbHas
n Ymeer - TEOpeTHYECKHE OCHOBBI M TMPAKTHUECKHE PEKOMEHIAIMK 10 | pabora
NPOrpaMMHp | ycronp30BaTh | MCHOB30BaHMIO0 R u Python mpu pereHnn 3amaq aHaim3a JaHHBIX,
OBAaHMA U METO/BI MIPOEKTUPOBAHUIO M pa3paboTke COOCTBeHHBIX OmbOmmorek B R u
NPUMEHATD npoektupoBan | Python;




WX B
PA3ITUYHBIX
OTpacisx
MIPOU3BOJICTB
a.

us U | - KaK OOIMe MOHSTHUS S3BIKOB MPOrPAMMHPOBAHHS PEATN3YIOTCS B
MIPOU3BOACTBA | SI3BIKE BBICOKOTO YPOBHSI.

IIPOrPaMMHOIO | YMeTb:

HpoaYyKTa, - HCIOJIb30BaThb METOJbl IPOEKTUPOBAHUS M MPOU3BOICTBA
NPUHIUIIBI IPOrpaMMHOI0 MPOAYKTa, NPUHIIUIIEI ITIOCTPOCHUS, CTPYKTYPBI U
HnocTpocHus, npueMbl  pabOTBl  C  MHCTPYMCHTAJIBHBIM M CPEICTBaMH,
CTPYKTYPbl U | moniep>KMBAIOIIMMU CO3JaHUE MPOrPaMMHOIO POAYKTA.

TIpUEMBI Bnaagern:

pabotsl C | - CIOCOOHOCTBIO HCIIONB30BATh METONBI MPOCKTUPOBAHUSA U
HHCTPYMCHTAN | ponM3BOACTBA IIPOrPAMMHOIO IIPOAYKTA, IIPUHLIUIILI IOCTPOCHHUS,
bHBIM U | CTpYKTYpHl H TpHeMBl paboThl C WHCTPYMEHTAIBHBIM |
CpeacTBamu, CpEeACTBaMHM, MOIJICPKUBAOIIUMU  CO3JAHUE IPOrPaMMHOIO
MOAACPKUBAKO | [IpOAYyKTA.

MU

co3llaHue

HpOrpaMMHOTO

IIPOLYKTA.

3.1 B.IIK-7. 3HaTh: KonrtponbHas
Nmeer - TEOpETMYECKHE OCHOBBI M MPAaKTHUECKUE PEKOMEHIAIMK 1o | pabora
npakTHYecKuit | ucromnp3oBanuio R u Python mpu perieHnu 3a1au aHanu3a JaHHBIX,
OITIBIT NPOEKTUPOBAHHUIO U pa3paboTke coOCTBeHHBIX OnbHoTek B Python;
NPUMEHEHUS - Kak OOlIMe MOHSTHS S3bIKOB TPOrPaMMHPOBAHHUS PEATU3YIOTCS B
yKa3aHHBIX SI3BIKE BHICOKOT'O YPOBHSL.

BBIIIIE METOIOB
Y TEXHOJIOTUM.

YMmeThb:

- HpaKTI/I‘{CCKI/Iﬁ OIIBIT l'IpI/IMeHCHI/ISI y'Ka3aHHbIX BBIIIIC METOJI0B U
TEXHOJIOT .

Baanertn:

- IPAaKTUYECKUM OIIBITOM MPHUMEHEHHS YKAa3aHHBIX BBIIIE METOOB
1 TEXHOJIOTHH.




1. Tloxa3aTe/in OLEHUBAHUS MJIAHMPYEMbIX Pe3yJbTATOB 00yUeHHUs1

Cemectp

[Ixana onieHnBanus

2

3

4

5

7 cemecTp

CryneHt HE 3HAET
TEOPETUYECKAE  OCHOBBI U
MPAKTUYCCKHUE PEKOMEHIAIUN
10 KCToJb30BaHM0 Python mimm
R npu pemennn 3amay aHanmza
JAHHBIX, TPOCKTHPOBAHUIO W
pa3paboTke COOCTBEHHBIX
oubmorex B Python; He 3Haer,
Kak oOOIIre TITOHSTHS S3BIKOB
MIPOTPAMMHUPOBAHHUS
peaM3YIOTCS B
BBICOKOTO YPOBHSI.

SI3BIKE

CryneHrt cnabo 3HAET
TEOPETHICCKHUEC OCHOBBI u
MIPAKTUYICCKUE PEKOMCHAAIIUU I10
ucnosnp3oBanuo Python wim R
MPU  pEIICHWH 3a7a4d aHaju3a
JaHHBIX, IMPOCKTUPOBAHHIO u
pa3paboTKe COOCTBEHHBIX
oubmmorek B Python; cma6o
3HAeT, Kak oOOIue ITOHATHSI
A3BIKOB IIPOrpaMMHUPOBAHUS
PCAIN3YIOTCA B A3BIKEC BBICOKOI'O
YPOBHSL.

CryneHt XOPOIIIO 3HaeT
TEOPETUYCCKHUE  OCHOBBI M
MPAaKTHYECKUE  PEKOMEHIAINU
1o Ucnosb3oBanuio Python wmmm
R mpu pemiennn 3amad aHanmmsa
JAHHBIX, TPOSKTUPOBAHUIO U
pa3paboTke COOCTBEHHBIX
OnoIMOTEK B Python;
pa3bupaercs, Kak obmme
TIOHSTHS SI3BIKOB
TIPOTPaMMHUPOBAHUS
PEATM3YIOTCS B SI3BIKE BHICOKOTO
YPOBHSI.

Crynent OTJIMYHO 3HaET
TEOPETUICCKHEC OCHOBBI u
MIPAKTHYCCKUE PEKOMEHIAIMH TI0
ucnons3oBanuio Python wm R
IpH  PCIICHUU 3ajad aHalu3a
JAHHBIX, TPOCKTHPOBAHUIO U
pa3paboTke COOCTBEHHBIX
ouommorex B Python; 3maer, xax
o0mme IMOHATHSI SI3BIKOB
MIPOTPAMMHUPOBAHUS PEATU3YIOTCS
B SI3bIKE BHICOKOTO YPOBHSI.

8 cemecTp

CryaeHrt HE 3HAeT
TEOPETUYECKUE  OCHOBBI W
MPAKTUYCCKUE PEKOMEHIAUU
10 MCIOJIb30BaHui0 Python wmm
R mpu pemiennu 3a7a4y aHam3a
JAHHBIX, IPOCKTHPOBAHUIO MU
pa3paboTKe COOCTBEHHBIX
oubmmorex B Python; ue 3Haer,
Kak oOOIlHe ITOHATHS S3BIKOB
IIPOrPaMMHUPOBAHHUS
peaTM3yIOTCS B
BBICOKOT'O YPOBHSI.

SA3BIKC

CryneHTt ciabo 3HAET
TEOPETUICCKHUEC OCHOBBI u
NPaKTUYECKUE PEKOMEHIAINH TI0
ucroap3oBannio Python mmm R
Ipy  pEIICHHH 3aJad aHaInu3a
JaHHBIX, TPOCKTUPOBAHUIO H
pa3paboTKe COOCTBEHHBIX
oubmmorek B Python; cma6o
3HACT, KaKk OOIIUE TOHSATHS
SI3BIKOB MPOTrPaMMHUPOBAHUS
PEaTn3yIOTCSI B S3bIKE BBICOKOTO
YPOBHSI.

CryneHt XOPOIIIO 3HaeT
TEOPETUYECKUE  OCHOBBI U
MIPAKTUYECKUE  PEKOMEH AN
10 KCroJp30Banuo Python wm
R mpu pemiennn 3amad aHanmsa

JAHHBIX, TPOCKTUPOBAHUIO U
pa3paboTke COOCTBEHHBIX
OMOINOTEK B Python;
pa3bupaercs, KaK oOmue
TIOHSATHS SI3BIKOB
POrPaMMHUPOBAHUS

PEATM3YIOTCSI B SI3IKE BBICOKOTO
YPOBHSL.

CryneHt OTJIUYHO 3HaeT
TEOPETUYCCKHE OCHOBBI "
MPAKTUYCCKUE PEKOMEHJIAIMU 10
ucrnojp3oBanno Python wm R
NPy pEIICHUM 3ajad aHajImM3a
JAHHBIX, IPOCKTHPOBAHUIO U
pa3paboTKe COOCTBEHHBIX
oubmmorex B Python; 3maer, kax
oOrue TIOHSATHS SI3BIKOB
MPOrPaMMHUPOBAHUSI PEATU3YIOTCS
B SI3bIKE BBICOKOT'O YPOBHSL.




2.1. Ouenounvie cpeocmea
2.1 3aganusd 11 TeKyIero KOHTPOJIst

1) 3apanus s ouenku IK-1.

1. Keiic-3apaua — He npeycMaTpruBaeTcs.
2. loknaa — He MpeycMaTpUBaeTCs.

3. Pedepar — He nipegycMaTpuBaeTCA.

4. KontpoabHas padora

Metonuueckue ykazanus. llepen HammcaHMeM KOHTPOJBbHBIX pabOT CTYJAEHT JOJIKEH OCBOUTH
COOTBETCTBYIOIIMN TEOPETUYECKUM MaTepuall, BBIYYUTh HEoOXoAuMble (opMysbl, pa3zoOparb
paHee pelIeHHbIE 33/1a4l U IPUMEPBI.

Kputepun onenuBanus. YpOBEHb BBINOJHEHUS KOHTPOJIBHOM pabOThl OIIEHUBAETCs B

Oannax. baibl BEICTaBISIOTCS CAEAYIOMIUM 00pa3oMm:

5 0aJI0B — 3aJlaHiE BBINOJIHII HA «OTJIMYHOY, OIIHOOK HET.

3-4 0aToB — 3a/1aHNE BBIITOJTHII Ha «XOPOIIO», €CTh HEOOIBIINE HETOUYETHI.

1-2 GammoB — 3amaHWe BBITIOJHUI Ha «YAOBJICTBOPUTEIBHO», €CTh CYIICCTBEHHBIE
HCIOYCTHI.

0 6am103 — 3a1aHUC HE BBINTOJIHUII UJIN BBITTIOJITHUII HeraBI/IJ'H)HO.

3agaHusi HAa KOHTPOJbHYK padoty. llens 3amaHuss — HAyIUThCS CO3/IaBaTh M paboOTaTh C
npoekrom B GoogleColab.

1. Co3snaiite npoekt B GoogleColab u 3arpy3uts Habop ganHbIx Mnist.
2. Co3znaiite 0030pHYIO TaOMHIy PYHKITUN aKTUBAIIUU C 3aMEPOM BPEMEHHU.
3. O06ocHyliTe pe3yabTaThl U BBISIBUTE JYUIINNA U3 HUX.

5. TecTsl - HE TIpeyCMaTPUBACTCSL.

6. 3agaHus IS NIPAKTHYECKUX U JTA00PATOPHBIX 3aHATHH - HE MIPEIyCMaTPUBACTCSI.

2) 3amanus 1015 ouenku MK-2.

1. Keiic-3apa4a — He npelycCMaTpUBaETCA.
2. lokyax — He npeycMaTpruBaeTcsl.

3. Pedepar — He nipegycMaTpuBaETCA.

4. KoutpoabHas padora. Meronuueckue yka3zanud. [lepen HamucaHueM KOHTPOJIBHBIX paboT
CTYICHT JIOJDKEH OCBOUTb COOTBETCTBYIOUIMII  TEOPETHYECKUH  MaTepuan, BbIYYHTb
Heo0xoauMble (OpMyIbI, pa300paTh paHee pelleHHbIE 33/1a41 U IPUMEPBHI.

Kpurepun oneHuBaHus. YPOBEHb BBIIIOJHEHUS KOHTPOJIBHOM pPabOThHI OLIEHMBAeTCs B

Oamnax. baniel BRICTaBISIOTCS CIEAYIOUIUM 00pa3oM:

5 6anoB — 3a7jaHKe BBHITIOTHUI HA «OTJIMYHOY, OIIMOOK HET.

3-4 6anyoB — 3a/1aHUE BBITIOJHUAT Ha «XOPOIIO», €CTh HEOONIBIIINE HEIOUETHI.

1-2 GamnoB — 3ajaHue BBIMOJHUI HA «YIOBIETBOPUTEIHHO», €CTh CYIIECTBEHHBIC
HEJIOYETHI.

0 GannoB — 3aaHNe HE BBITIOIHIII WIH BBITIONHUI HEMPABHUIILHO.

3agaHusi HA KOHTPOJILHYIO padory. llens 3amaHus - HayduThCsl CO34aBaThb HEMPOHHYIO
MOJEIIb.



1. Onucarp M 3amporpaMMHpoOBaThb MOJEIbL IEPLENTPOHA M MHOTOCIONHOIO MEpLENTPOHA.
3anporpamMmmupoBaTh  (QYHKIIMM  aKTUBaUU  (CTymeHYarbldd, curmoma, tanh, ReLU).
2. CKoMOMHUPOBATH pa3HbIE MOJETH HEHPOHOB U HEHPOHHBIX CETEH.

3. Omwmcath TUIBI HEHPOHHBIX ceTell (NMOJHOCBSA3HBIE, CBEPTOYHBIC, PEKYPPEHTHHIC,
COCTA3aTENIbHbIE CETU U ABTOKOUPOBIIMKH).

5. TecTsl - HE IpETyCMATPUBAECTCSI.

6. 3agaHus 1J151 NPAKTHYECKUX M J1a00pPaTOPHBIX 3aHATHH - HE [IPE1yCMaTpUBAETCS.

3) 3apanusa ais oueHku IK-3.

1. Keiic-3ama4a — He peryCMaTpUBAETCA.
2. IokJaaa — He IPeTyCMaTPHBACTCS.

3. Pedepar — He nipegycMaTpuBaeTCA.

4. KoutpoabHas padora. Meronuueckue yka3zanud. [lepen HamucaHueM KOHTPOJIBHBIX paboT
CTYACHT JIOJDKEH OCBOUTH COOTBETCTBYIOIIMH  TCOPETHUYSCKUH  MaTepuan, BBIYIHTH
He00x0TuMbIe (DOPMYITBI, pa300paTh paHee PEIICHHBIC 3a/1aYH U TPUMEPHI.

Kputepun ornieHuBaHMs. YPOBEHb BBIOJHEHUS KOHTPOJIGHOW pabOTHI OIICHWBAETCS B
Oaytax. bansel BHICTaBISIOTCS CIEAYIOUIMM 00pa3oM:

5 6anoB — 3a7jaHKE BBHIOJIHUII HA «OTJIMYHO», OIIMOOK HET.

3-4 6ayIoB — 3a7]aHNE BBITIOIHUI HA «XOPOIIIO», €CTh HEOOIBIITNE HETOUYETHI.

1-2 GamioB — 3ajaHue BBIMOJHUI Ha «YIOBJIETBOPUTEIBHO», €CTh CYIIECTBEHHbBIE
HEJ0YETHI.

0 GanoB — 3aaHNe HE BBITIOJIHIII WM BBITIOTHUII HEPABUIIBHO.
3agaHusi Ha KOHTPOJLHYI0 pa6ory. llens 3amanus - HayuuTbcs coOUpaTh HAa OCHOBE
oubmmorexku TensorFlow co6cTBenHbIe HEMPOHHBIE CETH.
1. Ha mepBom stane npenoOpadboTka JaHHBIX U pa3dop CyIMIECTBYIOMMUX HAOOPOB JAHHBIX IS
00y4eHMS HEHPOHHBIX CETEH.
2. Ha BTOpOM 3Tarne npoeKTUpOBaHUE HEMPOHHOM CETH, BBIOOP TOIMOJIOTHH CBSI3€H MEXY CIOSMU
Y TUTIOB HEHPOHOB ((DYHKIIUIA aKTUBALINH).
3. Ha tperpem stame, pa3dop peanu3anul OPEIbIIYIIMX 3TAaloB Ha pPa3HbIX OMOIMOTEKaX:
TensorFlow, Keras, PyTorch.
4. Ha yeTBepTOM 3Tare 3amyck Ha KOMIbIoTepe U B obake Ha 6aine GoogleColab.
5. TecTsl - HE TpeyCMaTPUBAETCS.

6. 3axaHus 111 NIPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHIH - HE NIPEAYyCMaTPUBAETCS.
4) 3apnanusa s ouenku IK-4.

1. Keiic-3amaua — He nmperycMaTpuBaeTcsl.

2. lokyag — He npeycMaTpruBaeTcsl.

3. Pedepar — He ipegycMaTpuBaeTCA.

4. KonTpoabHasa padora. Meronuueckue ykazanus. Ilepen HamucaHueM KOHTPOJBHBIX padoT
CTYHEHT JIOJDKEH OCBOUTb COOTBETCTBYIOUIMN  TEOPETHUECKUN  MaTepuain, BbIyYHTb
Heo0xoauMBble (POpMyIIbl, pa3o0paTh paHee pelIeHHbIE 3a/1a41 U IPUMEPHI.



Kputepuu ornieHuBaHus. YPOBEHb BBIMOJHECHUS KOHTPOJIEHOW pabOThI OIICHUBAETCS B
0ayurax. baiel BRICTaBIISIOTCS CIEAYIONIUM 00pa3oM:

5 0aioB — 3aaHKE BBITOJIHUI HA «OTJIUYHOY», OIHOOK HET.

3-4 6aIoB — 3a/1aHNE BBITIOTHUI Ha «XOPOIIO», €CTh HEOOIBIINE HETOUETHI.

1-2 GamnoB — 3amaHuE BBIMOJHUI Ha «YAOBJIETBOPUTEIBHO», €CTh CYIECTBCHHBIC
HEJIOYCTHI.

(0 GayoB — 3a/1aHKE HE BHITIOJHUII WJIM BBITIOJIHWII HEMTPABUIIBHO.

3agaHusa Ha KOHTPOJILHYIO padory. llenp 3amaHust - HAy4YUTBCS HCHONB3Ysd Oa30BbIC
HHCTPYMEHTHI Onbmoreku TensorFlow oOyuaTs HEHPOHHYIO CETh.

1. HayuuThcs MCIOB30BaTh IPAJAUEHTHBINA CITYCK M CTOXAaCTUYECKUN IPaIUEHTHBIN CITYCK.

2. HayunTth BU3yann3upoBaTth mpoiecc 00ydeHus, mpu nomoru oudiauoreku TensorFlowBoard.
3. HayuuTbcst cOXpaHsATh MOJIEH B poliecce 00ydeHHs.

5. TecTsl - HE IpEeTyCMATPUBAECTCSI.

6. 3amanusa 1/l NPAKTHYECKHUX U J1A00PATOPHBIX 3aHATHH - HE MPEIyCMaTPUBACTCS.
5) 3apanusa aast onenku IMK-5.

1. Keiic-3apa4a — He pelyCMaTpUBAETCA.

2. Jlokaan — HE IpeycMaTpUBAETCS.

3. Pedepar — He npegycMaTrpuBaercs.

4. KourpoabHasi pabora. Meroauueckue ykazanus. [lepen HamucaHueM KOHTPOJBHBIX padoT
CTYAEHT JIOJDKEH OCBOUTb COOTBETCTBYIOUIMII  TEOpPETHYECKHMH  MaTepuan, BbIyYHTb
HeoOXxoauMBbIe POPMYIIBI, pa300paTh paHee PEIICHHBIC 3aJa9H W IIPUMEPHI.

Kputepun onenuBanus. YpoBeHb BBINOJHEHUS KOHTPOJIBHOM pabOThl OLICHHWBAETCs B

Oamnax. bamiel BEICTaBISAIOTCS CICAYIOIIUM 06p330MZ

5 0aioB — 3aJaHMC BBIIIOJTHUII HA «OTJINYHO», OIINOOK HET.

3-4 GamioB — 3a1aHKEC BBIIIOJIHUII Ha «XOPOUIO», €CTh HEOOJIbIIINE HCOO0YCTEI.

1-2 6amnoB — 3a1aHC BBIIIOJHUI Ha «YIOOBJICTBOPUTCIBHO», €CTh CYIICCTBCHHBLIC
HCIOYCTHI.

0 6amnoB — 3alaHW € HE BBITNNOJIHWII UKW BBIIIOJIHUII HEIIPABUJIBHO.

3ajaHusA HAa KOHTPOJILHYI0 padory. Llenb 3amaHus - Hay4UTbCA UCIOJB30BATh CIEAYHOIINE
MOJIXO/bI B YIYUYIIEHUU HEHPOHHBIX CETEH:

1. Perynsipuzanus BecoB.

2. PanHsg ocTaHOBKa 00y4eHUSI.

3. IllymoBast KOMIOHEHTa U OTCEB.

4. K-61049Has mepeKkpecTHas MpoBepKa.

5. ABTOmno160p runepnapamMmeTpos.

S. TecTsl - HE IPEyCMATPUBAETCH.

6. 3axanus 119 NPaKTHYECKHUX M J1a00PATOPHBIX 3aHATHH - HE MpeaycMaTpUBAETCs.
6) 3apanus nis ouenkn IK-6.
1. Keiic-3a1a4ya — He IpegycMaTpUBAETCS.

2. lokJaax — He IpeyCMaTPUBAETCS.



3. Pedepar — He nipegycMaTpuBaeTCA.

4. KontpoabHas padora. Meronudeckue ykazanus. [lepen HamucaHueM KOHTPOJIBHBIX padoT
CTYACHT JIOJDKEH OCBOUTh COOTBETCTBYIOIIMI  TEOPETHUECKUH  MaTepuan, BBIYYHTH
HeoOxomuMBbIe (HOPMYITBI, pa300paTh paHee PEICHHBIC 33]]a91 U TIPUMEPHI.

Kputepun oricHuBaHMs. YPOBEHb BBIMOJHECHUS KOHTPOJIEHOW pabOThI OIICHWBAETCS B
Oayurax. bautel BRICTaBIISIOTCS CIEAYIONUM 00pa3oM:

5 0aIoB — 3ajaHKE BBITOJHMII HA «OTJIMYHO», OIITHOOK HET.

3-4 6aIoB — 3a/1aHNE BBIMTOTHII Ha «XOPOIIO», €CTh HEOOIBIINE HETOUYCTHI.

1-2 GamioB — 3ajaHue BBINNOJHUI Ha «YJOBJIETBOPUTEIBHO», €CTh CYIIECTBEHHbBIE
HEJ0YETHI.

(0 GayuIoB — 3a/laHK€ HE BHITIOJHIII UM BBITIOJIHUI HETIPABUIIHHO.
3aganusi HA KOHTPOJIbHYI0 padoty. llenb 3amanus - HayuduThCS aHATM3UPOBATH BPEMEHHBIC
PAIBL.

1. Hamummre ¢ynkuuio rabsts(data, season.num, season.dur, pred.horizon)
MPUHUMAIONIYI0 Ha BXOJ data - WCXOJHBIC TaHHBIE, S€ason.num - KOJHMYECTBO CE30HOB IS
MOJEITUPOBaHUs (T.e. JJII BPEMEHHOTO psla ¢ KBApTAIBHON CE30HHOCTBIO season.num=4),
season.dur - KOJIMYeCTBO BPEMEHHBIX MEPHOIOB B KaKJIOM ce30He (T.e. Korjaa season.num=4, To
JUTSL ©KEMECSYHBIX JaHHBIX season.dur=3, a s eXeHeNenbHBIX naHHble season.dur=13) u
pred.horizon - KoJIM4eCTBO MEPUO/I0B, KOTOPHIE BbI XOTUTE MPE/ICKA3aTh.

2. Ha BBIXOJIe BBI JIOJDKHBI BO3BpAIIaTh Aara-(GpeiM ¢ AByMs KOJIOHKaMu: result$mean -
CpelHee amoCTepUOpHOE 3HAaYeHHWE NpOorHo3a | result$median - amocTepuwopHas MennaHa
MPOrHO3a.

3. B kauecTBe TECTOBBIX JaHHBIX HCHOJb3YyHTE JaHHbIE O aBHMAa-MACCAKUPaAX
data("AirPassengers").

5. TecTsl - HE TIpeyCMaTPUBACTCS.

6. 3agaHus I NPAKTHYECKUX U JTA00PATOPHBIX 3aHATHH - HE IPEAyCMaTPUBAETCS.

7) 3apanus aist oueHku IK-7.

1. Keiic-3apa4a — He npelyCMaTpUBaETCA.
2. lokyax — He npeyCcMaTpUBAETCs.

3. Pedepar — He nipegycMaTpuBaeTCA.

Kontpoabnasi padora. Meronuueckue ykaszanus. [lepen HamucaHueM KOHTPOJBHBIX padoOT
CTYICHT JIOJDKEH OCBOUTb COOTBETCTBYIOUIMII  TEOPETHYECKUH  MaTepuan, BbIYYHUTH
HeoOxouMBbIe (HOPMYITBI, pa300paTh paHee PEelICHHbIE 3a]aUl U IPUMEPHI.

Kputepuu onenuBanus. YpOBEHb BBINOJIHEHUS KOHTPOJIbHOW pabOThl OIIEHHWBAaeTCs B

Oatax. bamiel BRICTaBISIOTCS CJICAYIOMIUM 06pa30M:

5 0amnoB — 3aJaHHUC BBIIIOJHHUII HA KOTJIIUYHO), OIINOOK HET.

3-4 OamnoB — 3aIaHUEC BBITIOJIHUII Ha «XOPOIIO», €CTh HeOOobIIINE HCAOYCTHI.

1-2 OammoB — 3aIaHUEC BBINIOJHUI Ha «YAOBJICTBOPUTCIBHO», €CTb CYHICCTBCHHBIC
HCAOYCTHEI.

0 GaytoB — 3aIaHUEC HC BBITNIOJIHUJI UJIW BBITTIOJIHUII HCIIPABUJIBHO.

3agaHusA HA KOHTPOJbHYI0 padory. Llens 3amaHust - HAy4YUTbCA MPOBOJUTH KIIACCH(DUKALIUIO
pa3IMYHBIMU METOJAMM U OLIEHUBATH €€ Ka4eCTBO.
1. IlpoBectu aTpubynHio 0Opa3LoOB cTekiIa (Kak 3ajady Kiaccupukanuu) B makere R Tpems



Pa3IMYHBIMA MCTOIAMU.
2. [TpousBectu oueHKY 3((HEKTUBHOCTH METO/1a C TOMOIIBIO KPOCC-BAINIALNN PE3YIbTaTOB.

OneHuBaeTcsl IMOCENIaeMOCTh, YPOBEHb IOATOTOBKM K 3aHATUSAM, aKTUBHOCTh pPaOOTHI B
aynuropuu. Jnanazon 6amios ot 0 1o 20.
Kpurepun onenku:

- MeHee 25% — 5 OajUIoB;
- 0T 25% 1o 50% — 10 6aiuios;
- 0T 51% no 75% — 15 6amos;

- 0T 76% 1o 100% — 20 6amos.
5. TecTsl - HE IpETyCMATPUBAETCSL.

6. 3agaHus 1J1s1 NPAKTHYECKUX M J1a00PaTOPHBIX 3aAHATHH - HE IIPEe1yCMaTpUBAETCS.

[TepeueHs UTEpaTypPHI, UCTIOIL3YEMOM TSI TPAKTHUSCKUX 3aHATHIH:

a) Jureparypa:

1. Y4eOHUK TO MalMHHOMY OOYYEeHHIO [DJEKTpOHHBINH pecypc] : ydeOHoe mocobue. - M:
Annekc, 2022. YueOHuk no mamuHHOMY oOyuenuto / @. Cununuz, C. ®emoroB. URL:
https://ml-handbook.ru/ (mata oopamenwus: 20.05.2022).

2. MammnaHOoe obOydenue (kypc sgeknuii, K.B.BoponioB) [DnekrpoHHBIi pecypc] : yueOHOE
nocobue, 2021. Mamunnoe oOydenue (kypce nekuuii, K.B.Boponmos) / K. Boponmos. URL:
(http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%
D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0
%BD%D0%B8%D0%B5_%28%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D
0%BA%D1%86%D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%
D0%BE%D0%BD%D1%86%D0%BE%D0%B2%29).

0) mporpamMMHOe obecrieueHue u MHTepHeT-pecypChl

1) https://colab.research.google.com/

2) Ha6ops! Big Data s ananusa https://www.kaggle.com/datasets

3) ITnardopmer onnaita-koHbpepernmii https://meet.google.com, https://zoom.us

4) Omunaiin gocku https://r8.whiteboardfox.com u https://miro.com

5) OmnaifH HHCTPYMEHT JJIs CO3/IaHKs HHTEIUICKTYalbHBIX KapT https://coggle. it

6) OpenOffice.org Base (cBoboaroe I10)

7) Cucrema o6pazoBarensHbix KypcoB MOODLE course.sgu.ru

8) [Tnatdopma aucranimonHoro oopasosanust HUY CI'V _https://ipsilon.squ.ru

9) DOnekTpoHHO-OubnuoTeunsle  cuctembl  (OBC), mocTym K = KOTOPBIM
MPEIOCTABISIETCA U3 BHYTPEHHEH ceTH yHHBepcuTeTa (U GakyabTeTa), a TaKKe WHAUBUAYATbHO
obOyuatormumcs u3 BHemHel cetu: ObC m3marennctBa «Jlaub»; DBC uznatenscrBa «HOpaidTy;
OBC «lbooks.ruy; O9BC «PYKOHT»; DBC «Znanium.comy»; DbC «bubmauropoccukay; IBC
«IPRbooks»;

10)  DnekTpoHHBIe OMOAMOTEYHbIE O0a3bl (KaTajaorw): OIJIEKTPOHHas OHONHOTEKa
y4eOHO-METOIUYECKON TUTepaTyphl; DNeKTpoHHas oubanoreka CI'Y.

2.2. IlpoMeskyTOUHAsI aTTECTALUS

Cnncok BONPOCOB K YCTHOMY IK3aMeHY KomneTeHuusi B COOTBETCTBHUH C



https://colab.research.google.com/
https://www.kaggle.com/datasets
https://meet.google.com/
https://zoom.us/
https://r8.whiteboardfox.com/
https://miro.com/
https://coggle.it/
https://ipsilon.sgu.ru/

PIIY
1. Mcropust MalmmHHOTO 00yUeHus [1K-1
2. Paziesibl MaIIUHHOTO 00yYeHHUS [TK-1
3. Monens HeHpOHHOI ceTn [1K-1
4. PazpaboTKka 1 3aIycK HEHPOHHBIX ceTeit [1K-2
5. O0y4eHue HEHPOHHOM ceTH IIK-2
6. Yiyuinenue HEHPOHHOHN ceTH [1K-3
7. CBEPTOUHBIC HEHPOHHEIE CETH [1K-4
8. PexyppeHTHBIC HEHPOHHBIE CeTH I1K-5
9. BpemeHHBIE psizibI I1K-6
10. 3amaua knaccudukanmun [1K-7

MCTOHH‘ICCKI/IG PEKOMEHIAAMH 10 NIOATOTOBKE U npoumeaype ocymecTBJaeHUS KOHTPOJIA.

[IpomexxyTouHast arrectanust MO JUCIHIIIMHE «Cnenkypc 5.1» mpoBOAMTCS B BHUE
3auera B 7,8 cemectpax. [ToArotoBka CTymeHTa K NMPOXOXK/ICHUIO MIPOMEXKYTOYHON aTTeCTallUH
. OCYIICCTBIIICTCS. B MEPUOM JICKIMOHHBIX M CEMHHAPCKUX 3aHATHH, a TakKe B CHELHAIbHO
OTBEIIEHHOE BPEMsI JUIs ITOATOTOBKH MTEPE]] aTTECTALIUCH.

Bo Bpems camocTOsTEIBHON MOATOTOBKM CTYHEHT MOJIB3YETCSl KOHCIIEKTAMHU JIEKIIUH,
OCHOBHOM U JIOTIOJHUTENIBHOM JTIHTEPATYPOH 10 TUCIHIUIHHE.

B Xxonme mnpoBeleHHs NpaKTHYECKMX 3aHATHH, IPETyCMaTPUBAIOLINX  yYacTHE
00y4aromuxcs B BBITOJHEHHH OTJENBHBIX OJIEMEHTOB paboT, CBA3aHHBIX ¢ Oymymieit
NPO(ECCHOHATBHON IESITENILHOCTRIO, OCYIIECTBIISETCS NpaKTUYeCKast MOJArOTOBKA.

Kpurepun onenupanus.

Kpurepnit onenku oTBera Ha Kaxmblit BOmpoc mpu MPOBEAEHUU IPOMEKYTOUHON
aTTeCTallUu:

IIpu mpoBeieHHH TPOMEKYTOUHOM ATTECTAIUH

1. oTBeT Ha «OTINYHOY / 3aYTEHO OLEeHUBACTCS OT 3 1 110 40 Gasios;

2. OTBET Ha «XOPOIIOY / 3a4TeHO oneHuBaeTest oT 21 10 30 OasoB;

3. OTBET Ha «yJIOBJICTBOPHUTENBHOY / 3a4TEHO OleHHBaeTes ot 11 110 20 Gasmos;

4. OTBET Ha «HEYOBIETBOPHTEILHOY / HE 3a9TCHO OLEHUBACTCS OT 110 10 Gasmos.

Bo Bpems 3adera cTymeHT MOMKEH NaTh IONHBIA OTBET Ha BOIIPOCHI OmiieTa, HaTh
HEOOXOIMBIC ONPE/IETEHH I, I0Ka3aTh TPeGyeMble TeOpPEeMbL. IIpenonaBaTens Brpase 3a1aBath
JOTOJTHUTEIIBHBIE BOIIPOCHI I10 BCEMY KypCy.

Bo Bpems oTBera cTymeHT MOMKEH IOKa3aTh 3HAHME OCHOBHBIX TOHATHH, YMEHHE
PCIIATh KOHKPETHBIE 3a/1aU1 1 JIOKA3bIBATH C(HOPMYIHPOBAHHBIE YTBEPIKICHHUS.

[lomHoTa oTBeTa OmpeenseTcs MoKa3aTeAMH OLEeHHBAHMUS TUIAHUPYEMBIX PE3yJILTATOB
o0yuenus (paszuen 2).

®OC st TPOBERCHHS POMEKYTOUHOM aTTECTAIUN pazpaGoTtan Ha 3acenaHuu Kadeape
TpuCA (mpotoxon Ne 1 ot 29.08.2022 r.)

ABTOD: JIouenT Kadenpsl TOUCA, k.3, Hayk _Jaz A.P. Qaiiznuen



