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1. IHEPEYEHb IINTAHUPYEMBbBIX  PE3YJIbTATOB OBYYEHUA o
JUCHUIVIMHE, COOTHECEHHBIX C [IIJIAHUPYEMBIMH PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJBHOMN NPOT'PAMMBI

1.1. Ileab ocBOEHUS M CIUTNIUHBI

L{enbpro OCBOEHUS TUCIIUTIIIMHBI SIBIISCTCS

- (dopmupoBaHnue y oOydarmmxcs OOmENnpoPEeCCHOHAIBHBIX KOMIETCHIIMN, B 00JacTH
UCTIOJIB30BaHUsl  MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHI,a TaK JKe BBEICHHE B
ABTOMATHU3UPOBAHHBIC METOJIBI PAOOTHI C TaHHBIMH.

1.2. llepeyeHb INIAHHPYEMBIX Pe3yJIbTATOB 00yUYeHHS MO TUCIUITIHHE

Kon u | Kon u HaumeHoBanue | [lnanupyemsie pesyabrarel | OcuoBanue (IIC) *nus
HaMMEHOBaHHeE HHIMKATOpa 00yuyeHHs 110 JUCHUIIUHE HPO(I’eCCHOHfﬂBHHX
KOMIIeTeHIIMHN JOCTHKEHUS] KOMIIeTeHIUU EORISIEEIAL
OIIK-4. Cnocob6en | UOIIK-4.2. [Mpumenser | 3naer ocoOeHHOCTH pPa3pabdOTKH
MOHUMATh COBPEMEHHbBIE MPUKIIATHBIX
NPUHIUIBL paboThl | HHpOPMAMOHHbIE nporpamMm  Ha  si3eike  Python;
COBPEMEHHBIX TEXHOJIOTHH ¥ MPOTPAMMHBIC | MPHUHIIMITBI pa3paboTku
MH()OPMALMOHHBIX | CPEACTBA MPH PELICHUU 3324 | COOCTBEHHBIX MOJTyei u
TEXHOJIOTHIt U | mpodeccHoHaIbHON O6ubIMoTeK;
HUCIIOJIB30BaTh nux JACATCIIBHOCTHU CIICHUAJIU3UPOBAHHBIC 61/I6J'II/IOTCKI/I
Juia pemenus 3agad | MOIIK-4.3. Ymeer | s aHanu3a
npodeccroHaNbHON | aHAM3UPOBATh MAacCHBBI | JTaHHBIX.
JIeSITeTIbHOCTH OO0JIBIINX JTaHHBIX c | Ymeer: paspabaTbIBaTh
HUCIIOJIb30BAHHUEM TMPUKJIaJHBIC IPpOrpaMMbl Ha A3BIKE
COBPEMEHHBIX IPOTPAMMHBIX | mporpammupoBanus Python
CpenCTB Baapgeer: MPaKTHICCKUMHU
HAaBBIKAMU HCIIOJIb30BaHUS Habopa
ombmmorek  s3pika  Python  mns
NPUKIAJAHBIX 3aJa4 B  00JacTH
aHaJIn3a JaHHbIX

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI
JucuuiuinHa OTHOCHUTCS K oOs3arenbHOoM dact broka 1. Jlucuurumeel  (Momynn)
obpazoBarensHO# nporpaMmsl (b.1.0.04. O6menpodeccroHa bHbI MOIYIIb)



3. CTPYKTYPA U COAEP KAHUE NJUCIHHUIIJIMHBI

3.1. O0beM M CTPYKTYpPa AUCHMIIHHBI

OO611ast TpPyI0EMKOCTh TUCIUILTHHBI cocTaBiseT 3 3.e. (108 wac.), ux pacmpeacieHue mo BUaam
paboT 1 ceMecTpam NpeJICTaBICHO B TaOJIUIIE.

Bubl yueOHBIX 3aHATHIL M pa60ThI 00y4aIOIINXCS TpynoemkocTh, 4yac
O0u1as TPy/10eMKOCTh TUCHHUILINHBI, Yac 108
KonrakTHas paGora oOyyamwmmuxcs ¢ IpenojaBarejieM IO BHIaM 40/12
Y4eOHBIX 3aHATHII (Bcero), B T.4.:

3aHATHSI JIEKHHOHHOT0 THHA (JISKIHH) 12/4
3aHATHS CEMUHAPCKOro THNA (IPAKTHICCKHUE 3aHSTHSI) 16/4
J1a00paTopHbIe padoThI 12 /4
CamocTosiTe1bHasi padoTa BCero, B T.4.: 68 /92
CaMoIoATOTOBKA IO TeMaM (pasjesiaM) AUCIUTUTHHE 68/ 92
KoHTpoJib (4achl Ha IK3aMeH, 324eT) -14
ITpomeskyTo4YHasi aTTeCTALUSA 3ayer

[Tpumeuanue: -/- 06vem uacos coomeemcmeeHHo Oisi O4HOU, 3A0YHOU POpM 00YUeHUs

JlMCcIMIUIMHA pean3yeTcs MOCPEACTBOM TPOBEICHHSI KOHTAKTHOW PabOThl ¢ 00YYarOIUMHUCS
(BKJIFOUAs TIPOBEJICHHUE TEKYILETO KOHTPOJISI YCIIEBAEMOCTH ), CAMOCTOSITEIbHON pabOThI 00yUJaromuXCst
U MIPOMEXKYTOYHOH aTTECTAIUH.

B mpomecce ocBoeHUS TUCHUIUIMHBI MOMKET MPUMEHITHCS JIIGKTPOHHOE OOY4YCHHE |
JMCTaHIIMOHHBIC 00pa30BaTEIbHBIC TEXHOJIOTHH.

B mporecce OCBOEGHHMSI TUCHMIUIMHBI O0YyYaromuecss 00eCIeYeHbl JTOCTYIIOM K DJIEKTPOHHOM
UH(POPMAIIMOHHO-00Pa30BATEIBHOM CPEJIE U AIICKTPOHHO-OUOIMOTEYHBIM CUCTEMaM.

3.2. Conep:xanue TMCHUIIHHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

Iliiannpyembie Buabl yueoHoii padoTsl Dopmbi
pe3yJIbTaThl KonraktHas padora
= TeKYIero
OCBOEHHSI: s
° = KOHTPOJIsI
KO/ = 2 2
. 2 S o = (HauMeHo
¢opmupyemoii HaunmeHoBaHMe pa3aesioB, TeM 2 =9 £ s g o
5 =g | 37| B s BaHHe
KOMIIETeHIIHH W - 2 F | & F
= ® = = & RN OLIEHOYHO
HHANKATOPBI = 22 e =| g8 ro
JIOCTHKEHUST g ‘§ b= 8 £ z 8 CcpeacTBa)
KOMIIETEH I = =8| =5 | 8§ pe
OIIK-4: TEMA 1. OBPABOTKA JAHHBIX. 31 Jlexuus-
NOTIK-4.2. ConeprkaHue JEKINU: BH3yalu3a
NOIIK-4.3. 1. [TonsiTre OOBEKTHI U KIACCHI uus (B T.4.
2. O4YuCTKa ¥ IOJrOTOBKA JTaHHBIX B DMOC)
Tectuposa
HHE 1o
TeMaM
JIEKIIMOHH
BIX
3aHITHH
JlaboparopHast pabora Ne 1. OOGpabotka 4/1 Otder 1O
OTCYTCTBYIOUIMX JaHHBIX mabopaTop
HOM paboTe
IIpaktuueckoe 3ansatue Ne 1. Manunynsanuu 471 Otuér 1o
CO CTpOKaMu MpaKkTH4yec
KOMY
3aHSTHIO
CamocrosTenbHas padboTa. 17/23 | Camocrost
eJIbHOE
N3y4YeHUe
Y4eOHBIX
MaTepHalIo
B
OIIK-4: TEMA 2. MACCHUBBI U BEKTOPHBIE | 3/1 Jlexrmst-
NOIIK-4.2. BBIUYUCJIEHUS BU3yanu3a
NOIIK-4.3. 1. Coznanmne maccruBa mus (B T.4.
2. MHOTOMEpHBII MaccuB B DMOC)
3. Onepanuu ¢ MaCCHBaMH Tectuposa
4. Co3anue BEKTOpa HUE 110




IInannpyemsie Bujbl yue6Hol padoThI
DopMbI
pe3yJabTaThI KonrakTHas padora
OCBOCHHS: 3 reiymero
K01 © ° = KOHTPOJIs
. A S o = (HanMeHo
¢hopmupyemoii HanmenoBanue pa3aesio, TeM = Ze | 28| 8o
KOMIleTeHIMH | g SF| 27| 58 Bamue
= = 9 5= B = OLICHOYHO
HHAMKATOPBI = SE2| EE|2E ro
JAOCTH KEHHUS ) eg | = =| 28
KOMIIeTeHI Ui é é = é‘- = (3 g cpelcTBa)
5. OCHOBHBIE OIIEpaIMU C BEKTOPOM TeMam
JEKIHOHH
BIX
3aHATUN
JlaGopatopHas pabora Ne 2. 4/1 Otuer 1O
[IporpaMMmupoBaHre ¢  OPHUMCHEHHEM naboparop
MAacCHBOB HOM paboTe
[paktnueckoe 3amstue Ne 2. CmydgaitHoe 6/1 Otuér 1o
Oy maHue MIpaKTHIeC
KOMY
3aHATHIO
CamocrosTenbHas paboTa. 17/23 CamocrosT
CJIbHOE
U3y4CHHUE
y4eOHBIX
MaTepHao
B
OIIK-4: TEMA 3. IOCTPOEHUE TPA®HUKOB | 3/1 Jlexkuus-
HOIIK-4.2. U BU3YAJIU3ALMS JAHHBIX BH3yaIH3a
NOTIK-4.3. 1.Ycranoeka u Hactpoiika Matplotlib st (B T.4.
2.0cHoBBI paboTsl MoyiteM pyplot B DHNOC)
3. PaboTa ¢ muHEeHHBIM TpaduKOM Tectuposa
HHE o
TeMam
JIEKIMOHH
BIX
3aHATUN
Jlaboparopnass pabota Ne 3. Benmenue B 2/1 Oryer 1O
API 6ubanorexu matplotlib snabopaTop
HOM1 paboTe
[paktrueckoe 3anstue Ne 3. Ilocrpoenue 6/2 Otuér 1O
rpadukoB ¢ momorisio pandasu seaborn MpaKkTH4yec
KOMY
3aHSITHIO
CamocrosTenbHas padboTa. 17/23 CamocTtosT
CIIbHOE
U3yYCHUE
Y9eOHBIX
MaTepHao
B
OIIK-4: TEMA 4. COIELHUAJIU3NPOBAHHBIE | 3/1 Jlexuus-
HOIIK-4.2. BUBJUOTEKHA PYTHON sl BU3yaJTH3a
MOIIK-4.3. AHAJIN3A JAHHBIX. mus (B T.4.
1.PaGora ¢ 6ubamorekoir Pandas. 3arpyska B DUOC)
JIAHHBIX U AHAJN3 UX CTPYKTYPhI Tecrupona
2.Pabora ¢  Ouwbnmorekoit  Pandas. HHEe o
MaHHITYISIHA C TaHHBIMA TeMaM
3. TlpenBapuTenbHBI aHATM3 JAaHHBIX H JIEKLIHOHH
BuU3yanu3als ¢ nomomeio Matplotlib u BIX
Seaborn 3aHATHHA
JlaGopaTtopHast pabdora Ne 4. BpeneHue B 2/1 Otuer mO
statsmodels naboparop
HOH paboTte
CamocrosTenbHas padboTa. 17/23 CamocTosiT
eJbHOe
U3y4eHUe

y4eOHBIX




Ilnanupyembie Buasbl yue6Hoii padoThI
Py ABLY P DopMbI
pe3yJabTaThI KonrakTHas padora
= TeKyIIero
OCBOEHUS: =
° = KOHTPOJIS
KO/ & o 2
- o 2 Eo | B (HanMeno
¢opmupyemoii HaunmeHoBaHue pa3aesioB, TeM s == Sl g o BaAHMe
KOMIIETEHIINH 23 o= | Z = g g
= E=| 58 e . OLIEHOYHO
HHIHKATOPBI = 22 > = g g8 ‘o
JAOCTHKEHUS ) eS| 88| 28
. ) s 'S & = < 'R Cpe/acTBA)
KOMIIeTeH il = =3 | =28 |0 &
MaTepHuao
B
HUTOro 12/4 | 12/4 | 16/4 | 68/92

[Tpumeuanue: -/- o6vem uacos coomeemcmeeHno OJisk OUHOU, 3A0YHOU POpM 0OYUeHUs




4. METOJUYECKHUE VYKA3AHHUSA 1JIsA OBYUYAIOIIUXCA IO OCBOEHHIO
JUCIHUIIVINHBI

4.1. O6mme MeToAMYECKHE PEKOMEHAALNHU 110 OCBOCHUIO THCIUILIHHBI, 00pa3oBaTe/bHbIC
TeXHOJIOTUH

JucuuiuiiHa peanusyeTcs MOCPEACTBOM IPOBEICHHUS KOHTAaKTHOMH pabOThl ¢ 0OydYarOMIMMUCS
(BKJTIOYAs MPOBEICHNE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSATEILHONU paboThl 00y4arOIIUXCS
Y IIPOMEXKYTOYHOU aTTECTALIUH.

[Tpu nmpoBeneHnn y4yeOHBIX 3aHATHI 110 TUCHUILUIMHE 00ECIIEUUBAETCS Pa3BUTHE Y 00yUaIOIINXCS
HABBIKOB KOMaHAHON pabOThl, MEXINYHOCTHOM KOMMYHUKALIMM, MPUHATHS PEIICHUHN, JTHIAEPCKUX
KauecTB (BKJIIOYas IPOBEIEHUE WHTEPAKTUBHBIX JIEKIMH, TIPYNIOBBIX AUCKYCCUM, POJIEBBIX HIP,
TPEHUHIOB, aHAJIM3 CUTyalluii M MMHUTALMOHHBIX MOJEJNeH, MpenojaBaHue AUCHUIUIMHBL B (opMme
Kypca, COCTaBJIEHHOI'O Ha OCHOBE pE3yJIbTaTOB HAay4YHbIX HCCIIEJOBaHMM, NPOBOAMMBIX
YHUBEPCUTETOM, B TOM 4YHCJIE C YYE€TOM pPErHOHAIbHBIX OCOOEHHOCTEH mpodecCHOHaTbHON
JESTEIIbHOCTH BBIITYCKHUKOB ¥ MMOTpeOHOCTElH paboTomaresei).

[IpenogaBanye AMCUMILTAHBI BEAECTCA C MPUMEHEHHEM CIIEAYIOIIUX BUIOB 00pPa30oBaTeIbHbIX
TEeXHOJIOTHii:

— OaIIbHO-PEUTUHTOBASI TEXHOJIOTUS OLIEHUBAHUS;

- JJIEKTPOHHOE 00yUeHUE;

—  mpobiemHOe 0OyueHHeE;

—  pa300p KOHKPETHBIX CUTYyalLlUi;

—  uH¢popmaimonusie TexHonoruu: Miro, Google-goxymeHTsi, Zoom.

Jisi OLleHKM 3HAaHWH, YMEHWH, HAaBBHIKOB M YPOBHS C(OPMHUPOBAHHOCTH KOMIIETCHIIUH IIO
TUCIUIUIMHE TPUMEHSETCS OalIbHO-PEHTHUHIOBas CHCTEMa KOHTPOJS U OLIEHKH YCIEBaEMOCTH
CTYIEHTOB. B OCHOBY Oa/sIbHO-pEHTHMHIOBOM CHCTEMBI IOJIOXEHBI MPHUHILMIIBI, B COOTBETCTBHH C
KOTOPBIMH ()OPMUPOBAHHE PEUTHUHTA CTYJEHTa OCYIIECTBISAETCS B XOJA€ TEKYIIEro KOHTPOIs
ycrieBaeMocTH. MakcuManbHOe KOJM4ecTBoO 0amioB B cemectpe — 100.

4.2. Metoauuyeckue yKkazaHusi 115 00y4al0IMXcs 110 OCBOCHHIO TUCHMIIIMHBI HA 3aHATHAX
JIEKIIMOHHOI'0 THIIA

JIeKMOHHBIN KypC MpearnoyiaracT CUCTEMATU3MPOBAHHOE H3JI0KEHUE OCHOBHBIX BOIPOCOB
TEMaTHUYECKOro IjaHa. B XoJe JEeKIMOHHBIX 3aHSITHH pacKpbIBarOTCsl 0a30BbIE BOIMPOCHI B paMKax
KaKI0W TeMbl JUCHHUILTMHBL. O003HAYAIOTCS KITIOYEBBIE ACTIEKTHI T€M, a TaK)Ke JIEJTAr0TCs aKIeHTHI Ha
HauboJee CI0XKHbIE U BaXKHbIE MOJIOKEHUS U3y4aeMoro Marepuara.

JIeKIIMOHHBIE 3aHATHUS MPOBOAATCSA B MOTOYHOM ayJUTOPUU C IPUMEHEHUEM MYJIbTUMEIUHHOTO
poeKkTopa B BUjE yueOHoil npezentanuu wim B SMOC yHuBepcurera.

OTnenbHbIE TEMBI IPEATIAraloTCs JUIsl CAMOCTOATEIBHOTO U3Y4YeHUs (KOHCIEKTUPYIOTCS).

Marepuansl JIEKIIUH SBJISIOTCS OIMOPHOW OCHOBOW [JIsi TOATOTOBKM OOYYaOIIMXCS K
MPAKTUYECKUM 3aHSATUSM U BBIIOJIHEHUS 3alaHuil  CaMOCTOSITENbHOW paboThl, a Takke K
MEPONPUITHUSIM TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U IPOMEXKYTOUYHON aTTECTALUU MO TUCIUIIINHE.

4.3. MeTtoauyeckne YyKa3aHMs JJf OOYYAKIIUXCH IO OCBOCHMI) JUCHUIUIMHBI HA
JlabopaTopHbIX padorax

[ToaroToBky K Kaxaoil jmabopaTOpHOH paboTe CTYAEHT OODKEH HauaTh C O3HAKOMIICHHS C
IUTAHOM 3aHSTHS, KOTOPBIA OTpa)KaeT CcoJep:KaHue MpeasioskeHHOM Tembl. Kakgas BbIOJIHEHHAs
pabota ¢ 0OopMIIEHHBIM OTYETOM MO HEH MOATEKUT 3aLUTE MPEoIaBaTeIto.

[Tpu oneHMBaHUM J1TaOOPATOPHBIX PAOOT YUUTHIBAETCS CIEAYIOLIEE:

- KaueCTBO BBIMOJHEHUS OSKCIEPUMEHTAIbHO-IPAKTUYECKOH YacTH paboThl U  CTENeHb
COOTBETCTBUS PE3YJIbTATOB PA0OTHI 3aJaHHBIM TPEOOBAHUSM;

- KayecTBO 0(OopMIIEHUS OTYEeTa 10 padoTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI MPH 3aLIUTE PaOOTHI.

JlaGopaTopHble paOOTHl OPraHU3yIOTCSA, B TOM 4YHcie B (opMe NPAKTUUYECKOM IMOATOTOBKH,
KOTOpasi IpeayCMaTpUBAeT ydacThe OOydYarolMXCsl B BBINOJHEHHWU OTIENIbHBIX 3JIEMEHTOB pPadoT,
CBSI3aHHBIX ¢ OyayIel npodeccuoHaNbHOMN AesITeIbHOCTBIO.



4.4. Meroanueckue YyKazaHusl sl OOy4alOUIUXCH MO OCBOCHUI0 JUCUHMILVIMHBI Ha
NMPAKTUYECKHUX 3aHATUIX

[IpakTrueckue 3aHATHS TPEICTABIAIOT COOOH JETANM3AIMI0 JICKITMOHHOTO TEOPETUYECKOTO
Marepuaia, MpPOBOJIATCA B LENAX 3aKpPEIUICHUS Kypca M OXBaTbIBAIOT BCE OCHOBHBIC pa3Jieiibl.
OcHoBHOM (opMOIi TIPOBEICHHS CEMHUHAPOB M TPAKTUYCCKUX 3aHATHH SBISAETCS OOCYXKICHHE
Haubosee MPOOJIEMHBIX U CIIOKHBIX BOMPOCOB MO OTACIBHBIM TeMaM, a TaKXKe pelleHue 3a1ad u
paz00p MPUMEPOB U CUTYalHMH B ayJUTOPHBIX YCIOBHSIX.

[TpakTHdeckue 3aHITHS 00YJAIOIIUXCS 00SCTICUNBAIOT:

- MPOBEPKY M YTOYHCHHUE 3HAHUM, TTOJTYYCHHBIX Ha JICKIUAX;

- TIOJTyYeHUE YMEHUM U HABBIKOB COCTABIICHHS JTOKJIAJ0B U COOOIICHHH, 00CYKICHUS BOIPOCOB
10 y4eOHOMY MaTepuany AUCLUIIINHBL

- TI0JIBEICHHE MTOTOB 3aHATHUH IO PEHTHMHIOBOM CHCTEME, COTJIACHO TEXHOJIOTMYECKOW KapTe
JUCLATIINHBI.

[IpakTHueckue 3aHITHS OPraHU3YIOTCS, B TOM 4Yucie B (opMe MPaKTHYECKOW MOATOTOBKH,
KOTOpas MpeayCMaTphBaeT ydyacThe OOYyYaroIMXCS B BBHINOJHEHHHM OTICIBHBIX 3JEMEHTOB pPadoT,
CBSI3aHHBIX ¢ OyayIIeil mpodeccuoHaNbHON ACSITETbHOCTHIO.

4.5. Meroanuyeckue yKa3aHusi 10 CAMOCTOATEJIbHOM padoTe 00yyaromuxcst

CamocrosrenbHas paboTa odecrieunBaeT NOArOTOBKY 00YyYaroerocst K ayAUTOPHBIM 3aHATUSAM
U MEpONPUATUSAM TEKYILEro KOHTPOJII M MPOMEXKYTOYHOM aTTecTalMM IO M3y4aeMoil JUCLHUIUIMHE.
Pe3ynbTaTel 3TOM MOATOTOBKH MPOSBISIOTCS B AKTUBHOCTH 00YYArOIIErocsl Ha 3aHATUSIX U B KAUeCTBE
BBINOJIHEHHBIX IPAKTUYECKUX 3a/1aHUM U APYruX (GOPM TEKYIIEro KOHTPOJIS.

CamocrosTenpHas padoTa CTyIEHTOB BKIIIOYALT:

1. U3yuenue yueOHOI auTEpaTypsl IO KypCy.

2. Pabory ¢ pecypcamu NHTEpHET:

3. CamocTOATEIbHOE N3YYEHUE YUeOHbIX MaTepHaIOB

[Ipu BbIOJIHEHMM 3aJaHUN JUISI CAMOCTOSITEILHOM pPabOThI PEKOMEHAYETCS MpopabdoTKa
MaTepHaJIoB JEKIHH [0 KaX/10i MPOiAEHHON TeMe, a TaKXkKe U3y4eHUEe PEKOMEHIYEeMOM JINTepaTyphl.

st oOydaronuxcst mo 3a04HOi opme 00yueHus caMOoCTOsITENbHAs paboTa SBISIETCS OCHOBHBIM
BUJIOM Y4eOHOH /J€ATEIbHOCTH.

Jns obecniedueHuss CaMOCTOSATENbHOW pabOThl OOYyYarOLIUXCSl HUCIOJIb3YETCS AJIEKTPOHHBIN
yueOHbIi Kype, coznannbiii B OMMOC yHuBepcureTta http://sdo.tolgas.ru/
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5.  YYEBHO-METOIUYECKOE U MWH®OPMALMWUOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI

5.1. IlepeyeHb OCHOBHOW M JONMOJHUTEJIbHOI y4eOHOU JHMTEPATypPbl, HEOOXOAMMOW s
OCBOEHHS THCIIUIIHHBI

Bes nurteparypa, BKIIIOYEHHass B JAaHHBIN IepeyeHb, MPEACTaBiICHa B BUAE AJIEKTPOHHBIX
pecypcoB B 3ekTpoHHOM 6ubmmnorteke yauBepcurera (IBC). Jluteparypa, ucrnonbp3yeMas B e4aTHOM
BUJIE, IIPEJICTaBJICHAa B Hay4YHOIl OMOIMoTeKe yHUBepcuTeTa B 00beme He MeHee 0,25 3K3eMIUIIpoB Ha
OJIHOTO O0yYaroerocs.
OcHoBHas1 JIUTEpaTypa

1. I'ypukoB C. P. OcHOBBI anropuTMH3alMu M TIporpaMmupoBanus Ha Python : yue0.
nocobue s By30B 1o HampasieHusM noarot. 09.03.01 "Mudopmaruka W BBIMHCI. TEXHHKA'",
09.03.02 "Uudopm. cucremsl u Texnonorun" (kBanmudukanus (crenens) "6akanasp") / C. P. I'ypukos.
- Hoxyment read. - Mocksa : UHOPA-M, 2022. - 343 c. - (Beicmiee oOpazoBanue - bakanaspuar). -
URL: https://znanium.com/read?id=379975 (mata obpamenus: 22.12.2021). - Pexum moctyma: s
aBTOpH3. oyib3oBaTene. - ISBN 978-5-16-102278-8. - TekcT : 31eKTpOHHBIMH.

2. XKykoB P. A. SI3p1k nporpammupoBanus Python : mpaktukym : yued. mocoOue it By30B
o HarnpasiaeHuto moAarot. 38.03.05 «busnec-uHpopmarrkay (KBamudukanus (CTEeHb) «OakaiaBpy) /
P. A. XKykos. - lokyment read. - Mocksa : UHOPA-M, 2022. - 216 c. - (Beiciee oOpazoBanue -
bakanaspuar). - [Ipun. - URL: https://znanium.com/read?id=378601 (nata obpamenus: 16.06.2021). -
Pexxum noctyna: aiis aBropus. nosib3opareneit. - ISBN 978-5-16-107207-3. - TekcT : 37eKTPOHHBIH.

3. Suues, B. B. Web-nporpammuposanue na Python : yue6. mocobue / B. B. SIuies. -
Hoxyment Reader. - Cankr-IletepOypr [m np.] : Jlams, 2022. - 179 c. - Ilpun. - URL:
https://e.lanbook.com/book/233264 (nata o6pamenus: 06.10.2022). - Pexxum goctyma: Aisi aBTOPH3.
nosab3oBarenei. - ISBN 978-5-8114-9461-3. - Tekcr : 2eKTPOHHBIH.

JonosHUTeILHAS JUTEPaTypa

4, bop3ynos, C. B. AnreOpa u reomeTpus ¢ npuMmepamu Ha Python : yue0. mocodue ms
By30B / C. B. bop3synos, C. [I. Kypranun. - U3xa. 2-e, ctep. - lokyment read. - Cankt-IlerepOypr [u
np.] : Jlane, 2021. - 444 c. - (Beicuiee oOpa3zoBanue - bakanaBpuar). - [lpun. - Yka3z. umen. - [Ipenm.
ykaz. - URL: https://e.lanbook.com/reader/book/169808/#1 (nata obOpamenus: 16.06.2021). - Pexum
JocTyma: sl aBTopu3. monb3oBatenei. - ISBN 978-5-8114-796-0. - TekcT : 31eKTpOHHBIN.

5. I'anbiruna, M. B. OCHOBBI MCKYCCTBEHHOT0 MHTEJIEKTa. JIabopaTOpHBIA MPaKTHUKYM :
yue0. nocodue / U. B. 'anbiruna, JI. B. I'ansiruna. — JJokyment Reader. — Cankr-IlerepOypr [u ap.] :
Jlanp, 2022. — 363 c. — URL: https://reader.lanbook.com/book/261143#1 (mata oOparieHus:
29.09.2022). - Pexxum jgoctymna: uis aBTopu3. nojib3oBateneid. — ISBN 978-5-507-44552-3. — Tekcer :
JJIEKTPOHHBIN.

6. Kyaunos, 1O. U. IIpakTikyM 1o ocHOBaM COBpEMEHHOM MH(YOpPMATHUKH : yued. mocodue
/ ¥O. . Kynunos, @. @. INamenko, A. FO. Kenuna. - Jlokyment Reader. - Cankr-IletepOypr [u ap.] :
Jlanb, 2021. - 350 c. - (YueOnuku ans By3oB. CrenumanbHas nuteparypa). - Ilpun. - URL:
https://e.lanbook.com/reader/book/167922/#1 (mara obpamenus: 22.04.2020). - Pexxum noctyma: s
aBTOpH3. mosb3oBateneit. - ISBN 978-5-8114-1152-8. - TekcT : 2JIeKTpOHHBIH.

7. Xabapos, C. II. Iloctpoenue pacmpeneneHHbIx cucteM Ha 6aze WebSocket : yue6.
noco6ue / C. I1. Xabapos, M. JI. lllunkuna. - U3na. 2-e, crep. - Jlokyment Reader. - Cankr-IlerepOypr
[u np.] : Jlans, 2022. - 214 c. - [Ipun. - URL: https://e.lanbook.com/book/200510 (nata oOpamieHus:
08.12.2022). - Pexxum goctyma: aias aBTopu3. mojb3oBateneid. - ISBN 978-5-8114-9572-6. - Tekcr :
JJIEKTPOHHBIN.

8. Hlenyapko, B. M. OCHOBBI porpaMMHUpPOBaHHUS Ha sI3bIKE BBICOKOTO ypoBHs Python :
yuebHoe mocodue / B. M. lenyapko ; FOx. @enep. yH-T. - PoctoB-Ha-/lony ; Taranpor : U3a-Bo FOx.
Denep. yu-ta, 2017. - 146 c. - URL: https://znanium.com/catalog/product/1021662 (mata obparieHus:
27.01.2022). — Pexxum joctyma: ajisi aBTopu3. nosb3oBateneit. — ISBN 978-5-9275-2649-9. - Tekcer :
AIEKTPOHHBIN.
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5.2. IlpodeccuonanbHble ©0a3bl JAHHBbIX, HH(OPMANUOHHO-CIIPABOYHbIE CHCTEMbI,
HHTEPHET-Pecypchl
1. eLIBRARY.RU : nayuynas snexrponHas 6ubimoreka : caiit. — Mocksa, 2000 - . - URL:

https://elibrary.ru  (mara oOpamenus: 03.12.2021). — Pexum jgoctyma: Juis  3apervcTpup.
noJsib30Bareseil. — TeKCT: 3JeKTPOHHBIM.

2. Enunoe oxHO goctynma K oOpa3oBaTelbHbIM pecypcam @ caiit. - URL
http://window.edu.ru/ (mata oopamenus: 03.12.2021). - TeKCT : 3JIEKTPOHHBIN.

3. Koncynprantllmoc : cmpaBounas mpaBoBas cuCrema @ caidtr / 3AO
«Kouncynprantllmroc». — Mocksa, 1992 - . - URL: http://www.consultant.ru (mara oGparuenus
03.12.2021). - TekcT : 37EKTPOHHBIA.

4. VYHuBepcuterckas uHpopmanuonHas cucrema POCCHUS :  cait. - URL
http://uisrussia.msu.ru(mara oopamenus: 03.12.2021). - TeKcT : 3IeKTPOHHBIH.

o. DnekTpoHHas 6ubnroredHas cucrema [IoBOKCKOro rocy1apcTBEHHOTO YHHBEPCUTETA

cepsuca : cait / ®I'BOY BO «IIBI'YC». — Tombsartu, 2010 - . - URL. : http://elib.tolgas.ru (mara
obpamenus 03.12.2021). - Pexxum octyna: Juis aBTOPHU3. MOJIb30BATENEH. - TEKCT : AJIEKTPOHHBIN.

6. DeKTpoHHO-0MOMoTeuHast cucteMa Znanium.com : caiir / OO0 "SHAHUYM". —
Mocksa, 2011 - . - URL: https://znanium.com/ (nara oopamenust 03.12.2021). - Pesxum goctymna: s
aBTOPU3. NOJIB30BATENIEN. - TEKCT : AIEKTPOHHBIN.

7. OnexTpoHHO-0nOMoTeyHast cuctema Jlanp : cailt / OOO "OBC JIAHb". - Mockga,
2011 - . - URL.: https://e.lanbook.com/ (nata obparenust 03.12.2021). - Pexxum qocTyma: i aBTOPHU3.
IIOJIB30BaTeNeN. - TEKCT : AIEKTPOHHBIN.

5.3. [IporpamMmmHoOe oGecniedeHue

Nudopmanmonnoe obecrieueHne y4eOHOro mporecca MO JAUCIHUIUIMHE OCYIIECTBISETCS C
UCIIOJIb30BAaHUEM  CJIEAYIOIIEr0 MPOrpaMMHOTO oOecnedeHus (JIMIEH3MOHHOTO U CBOOOIHO
pacmpocTpaHseMoro), B TOM YHCJIe 0TEYECTBEHHOTO ITPOU3BOJICTBA:

No HaumenoBanue YcaoBus gocryna

n/n

1 Microsoft Windows 13 BHYTPEHHEH CeTH yHUBEpCcUTeTa (JIMIICH3MOHHBIH TOrOBOP)

2 Microsoft Office 13 BHYTPEHHEH CeTH yHUBEpCcUTeTa (JIMIICH3MOHHBIH TOrOBOP)

3 Koncynprantllioc Y3 BHYTPEHHEH CEeTH YHUBEpcUTETA (JIUIEH3UOHHBIN JOTOBOD)

4 C0 MOODLE u3 JII000H TOYKH, B KOTOPOH MMeeTcs JOCTyl K ceTd VHTepHer
(JIMIIeH3MOHHBII TOTOBOP)

5 Bpaysep n3 M000# TOYKH, B KOTOPOH MMeeTCs ocTyn K ceTu VHTepHeT
(cB0GOIHO pacnpoCTpaHIEMOE)



http://window.edu.ru/
http://www.consultant.ru/
http://elib.tolgas.ru/
http://www.garant.ru/
http://www.garant.ru/
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6. ONMCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bl, HEOEXOJIUMOM JIJIsI
OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE

[ToMerienust MpeaCTaBISAIOT COOOW yueOHbIe ayAMTOPUM AJS NPOBEACHUS y4eOHBIX 3aHSATHIA,
MPEeyCMOTPEHHBIX y4eOHBIM IUJIAaHOM U paboyeil MporpaMMoil JUCHUIUIMHBI, OCHAIlECHHBIC
000pyIOBaHNEM U TEXHUYECKUMU CPEACTBAMHU O0yUEHUSI.

3aHATHSA JIEKIIHOHHOTO THNA. Y4eOHblE ayAUTOPUM [UJISl 3aHATUN JICKIMOHHOTO THUIA
YKOMIUIEKTOBAaHBI MEOCIBIO U TEXHUYECKUMHU CPEICTBAMH O0YUEHHUSI, CITY KAlTUMHU IJIs1 TIPEACTABICHUS
yueOHoii nHpopmanuu (CTallMOHAPHBIE HIIM IEPEHOCHBIE HAOOPHI AEMOHCTPALIMOHHOTO 000PyI0BaHUS
(mpoeKTop, PKpaH, KOMITbIOTEP/HOYTOYK), y4eOHO-HArJsIHbIe IMocoOus (Tpe3eHTalud 10 TeMam
JeKIHiA), 00ECIIEYNBAIOIINE TEMAaTHUYECKUE WILTIOCTPAIMHM, COOTBETCTBYIOIIME TAaHHOH NporpaMme
JUCIUTUIAHBI.

IIpakTnyeckue 3aHATHA. YUeOHbIC ayIUTOPUH AJIs IPAKTUYECKUX 3aHATHH YKOMIUIEKTOBAHbI
MeOeNbl0 U TEXHUYECKMMHU CpPEJICTBAMU OOy4YeHUSs, CIYKalUlUMH [Js TpeJCTaBlIeHUs y4eOHOU
uHpopManuu (CTalMOHApHBIE WM IEPEHOCHbIE HAOOpPbI JEMOHCTPAIMOHHOTO O0OPYAOBaHUS
(IpoexTop, 9KpaH, KOMIBIOTEP/HOYTOYK).

JlabopaTopubie pa6oThl. [lyis mpoBeneHUsS TabOpaTOpHBIX PabOT HCHONB3YeTCs ydeOHas
aymutopusi «Jlabopatopuss T-408, T-409, T-412», ocHaieHHas CileaAyIOUMM 000pYAOBaHUEM:
NEPCOHATBHBIMHA KOMIBIOTEPAMH U IOCTYIIOM K ceTu MHTepHeT.

IIpomexyTounas arrecramusi. J[nsg mnpoBeeHHs TPOMEXKYTOUYHOM aTrTecTalluu 10
TUCHUTUTMHE HWCIOJB3YIOTCS KOMIBIOTEPHBIE KJIACCHI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHHKOH C
BO3MOXXHOCTBIO TMOJKJIIOYeHHsT K ceTH HWHTepHeT M oOecriedeHHeM JOCTylna B SJIEKTPOHHYIO
WH(OPMAIIMOHHO-00pa30BaTEIFHYIO  CpPelly  YHHBEpCHUTETa  W/WIM  y4eOHBICE  ayJUTOPHH,
YKOMILIEKTOBaHHBIE MEOEIIbI0 U TEXHUYECKUMU CPECTBAMU O0yUCHUSI.

CamocrositesbHass pabGora. Ilomemenust [ CcaMOCTOSITENBHOM pabOThl  OCHAILIEHBI
KOMIIBIOTEPHOM TEXHUKON C BO3MOXHOCTBIO MOJKIIOUEHUs K cetu «lHTepHeT» W JOCTymoMm K
ANIEKTPOHHOM  MH(OpPMAIMOHHO-00pa30BaTENbHOM  cpele  yHHBepcuTeTa. Jns  opraHuzaium
CaMOCTOSITENIbHOM paboThl 00YJAIOIIMXCS UCTIOTB3YIOTCS:

KOMITBIOTEPHBIE KJIACCHl YHUBEPCUTETA;

6ubnuoTteka (Meanasai), MMEroLIast MecTa JUls 00yJaroluXxcs, OCHAIICHHbIE KOMITBIOTEPAMU C
JOCTYTIOM K 0a3aM JJaHHBIX U ceTH MHTepHeT.

JJIeKTpOHHasi MH(pOpManMOHHO-00pa3oBaTeqbHass cpena yHuBepcurera (IHUOC).
Kaxnaplii oOywaromuiics B TEYE€HHE BCEro Iepuoaa oO0y4deHHs oOecnedyeH WHIWBUIYaJIbHbIM
HEOIPaHMYEHHBIM JOCTYIIOM K 3JI€KTPOHHOM MH(OpMAIIMOHHO-00pa30BaTEeIbHON Cpe/ie YHUBEPCUTETa
(OUOC) http://sdo.tolgas.ru/ u3 nr0bOW TOYKH, B KOTOPOH HMMeeTcss JOCTYyNl K HH()OPMAIUOHHO-
TEJIEKOMMYHUKAIIMOHHOH ceTu "VIHTepHeT", Kak Ha TEpPUTOPUN YHUBEPCUTETA, TaK U BHE €e.

OUOC ynuBepcuteTa 00€CIeynBaeT:

JOCTyN K YYeOHBIM TIIaHaM, pa0OouMM MporpaMMaM JIUCHUIUIMH (MOAYJei), mporpaMmam
NPaKTUK, OJJIEKTPOHHBIM YYeOHBIM M3JaHUAM U DJIEKTPOHHBIM 00pa3oBaTEeNbHBIM pecypcam,
YKa3aHHBIM B pab04MX MporpaMMax JUCHUILUTHH (MOIyJei ), mporpaMMax MpakTuK;

dbopMHUpOBaHKE AIEKTPOHHOTO MOPT(HOINO 00YJAIOMIETOCs, B TOM YHCIIE COXpPaHEHHE ero padoT
Y OLICHOK 32 3TH PalOTHI.

B cnyuae peanuzanumu 006pazoBaTenbHON MPOrpaMMbl ¢ TPUMEHEHHUEM JIEKTPOHHOTO O0yUYeHHS,
JTUCTAaHIIMOHHBIX 00pa3oBaTeNnbHbIX TexHonoruit SMOC 1onoaHUTENBHO 00ECTIeYnBAEeT:

¢dukcanuoo xona 00pa3oBaTENbHOIO IPOIIECCa, PE3yIbTaTOB MPOMEKYTOUYHOW aTTeCTalld U
pe3yIbTaTOB OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMBbl,

IpoBeJeHNE YUeOHBIX 3aHATUHN, MPOLEAYp OLIEHKU PEe3yIbTaTOB 00yUEHHUs, peanu3alns KOTOPIX
IPEeIyCMOTPEHAa C TPUMEHEHHUEM »JIIEKTPOHHOIO OOYYeHHUs, JUCTAHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH;

B3aMMO/IEIICTBHE MEXY y4aCTHUKaMHU 00pa30oBaTeIbHOIO MPOLEcca, B TOM YHCIIEe CHHXPOHHOE
U (UJTM) aCHHXPOHHOE B3aUMOJEHCTBHS mocpecTBoM cetu "MHTtepHer".
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7. OCOBEHHOCTH OPIrAHU3BALINUN OBYYEHUS JJIs1 JINI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMU 3J0POBbS 1 UHBAJIMOB

[lpu HeoOxommMocTH paboyas TporpaMMa TUCIHMIUIMHBI MOXET OBITh aJanTHpoBaHa s
obecrieueHnss 00pa30BaTENLHOTO MPOIECCa WHBAIUIOB W JIMI C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBbSI, B TOM YHCIIE ISl AUCTAHIIMOHHOTO oO0y4eHus. [l 3Toro Tpedyercs 3asiBIICHHE CTYICHTA
(ero 3aKOHHOTO TIPEICTABUTENS) W 3aKIIOUEHHUE TICHXOJIOTO-MEANKO-TIEAArOrndecKO KOMHUCCUU
(TIMIIK).

B cnydyae HeoOxomuMocTH, OOy4YaIONIMMCSI M3 YUCIA JIMI[ C OTPAHUYCHHBIMH BO3MOXHOCTSMU
3M0pOBbs (1O 3asiBIICHWIO OOydaromierocs) a Juisi WHBAIKMIOB TakKKe B COOTBETCTBUH C
WH/IMBUYaJIbHOM MTPOTpaMMOl peaOuiINTalliy HHBAIHIA, MOTYT TPEIaraThCsl CICIYIOINE BApUAHThI
BOCTIpUATHUS YIeOHOU MH(DOPMAIIMH ¢ YIETOM X HMHIUBUIYATbHBIX ICUXO(U3HUECKUX OCOOCHHOCTEH,
B TOM YHCJIE C IPUMEHEHUEM AJIEKTPOHHOTO O0yYCHHS U TUCTAHIIMOHHBIX TEXHOJIOTHH:

- IS JUI] ¢ HApYyHICHUSMHU 3pEHUs: B TMEYaTHON (hopMe yBeIMYEeHHBIM MpudTOoM; B (dopme
3JICKTPOHHOTO JOKyMEHTa; B (hopme ayauodaiiina (mepeBosi yueOHBIX MaTepHaIOB B ayauogopMmar); B
neyatHoi Qopme Ha s3bike bpaiinsg; WHIMBHIyadbHBIE KOHCYJIBTAIlMM C IMPUBICYCHUEM
TUQIIOCYPIOTICPEBOAUNKA; HMHIUBUAYAIbHBIC 33/1aHUSI M KOHCYJIbTAIHH.

- IS JIMI] ¢ HApYMICHUSMH CiIyXa: B medaTHo Qopme; B (HopMe 3IEKTPOHHOTO JTOKYMCHTA;
BUZCOMATEpHAIbl C  CYOTUTpaMHW;  WHAMBUIYAIbHbIC  KOHCYJIbTAlMM C  INPHUBJICYCHUEM
CYpAOTIEPEBOTUHNKA; MHAUBHIYAILHBIC 3a/IaHUSI U KOHCYJIBTAIINU.

- JUIS JIUI] C HapyIICHUSIMH ONOPHO-IABUraTEeILHOTO armapara: B nevyatHou (opme; B dopme
AJIEKTPOHHOTO JOKYMEHTa; B popme ayauodaiina; HHINBHUyaTbHbIC 3a/IaHUS U KOHCYJIbTAIIHH.
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8. OHEHOYHBIE MATEPHAJIbI (®OHJ OIEHOYHBIX CPEICTB) JJs
TEKYIIETO KOHTPOJISI YCIEBAEMOCTH U TIPOME KYTOUYHOMN ATTECTAIIUN

8.1. Onucanue mnoka3aTejeid MW KpPUTEePpHEB OLEHUBAHUS KOMIETeHIHH Ha
Pa3JIMYHBIX 3Tanax ux GopMHUPOBAHMS, ONMCAHUE IIKAJ OIeHUBAHMSI

JIist OlleHKHM 3HAHWHA, YMCHHH, HAaBBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIICTCHIIMH II0
TUCITUIIMHE TPUMEHSETCS OaTbHO-PEHTHHIOBasS CHCTEMa KOHTPOJS W OIIGHKH YCIIEBAEMOCTH
CTYICHTOB. B OCHOBY OauIbHO-pEHTHHIOBOM CHCTEMBI ITOJIOXKCHBI HMPHHIHUIBI, B COOTBETCTBHU C
KOTOPBIMH (DOPMHUPOBAHHE PEUTHHTA CTyJEHTA OCYIICCTBIISICTCS B XOJ€ TEKYIIEro KOHTPOJIS
ycneBaeMocTd. MakcumanbHOe KosmdecTBO O0amioB B cemectpe — 100.

IIIkajia OeHKH Pe3yJIbTATOB OCBOEHUSI AN CHHILJIMHBI, CGOPMHPOBAHHOCTH Pe3yJabTAaTOB

o0yueHust
®Dopma Ikanbl oueHKH YypPOBHS
NpoBeIeHUs chopMHUPOBAHHOCTH IlIkajia OLIEHKH YPOBHSI OCBOEHUS THCHUTITHHBI
NPOMEKYTOYHOH | pe3yJbTaTOB 00y4YeHHMS
arrecTanun YpoBHeBas 100 GampHast | 100 OanpHas | 5-OammpHas miKaia, HenuddepeHiy
[IKaua OICHKM | miKana, % mkana, % nub hepeHInpoBaHHAS HpPOBaHHAsI
KOMICTCHITHIA OlIeHKa/0a1 OlIEHKa
3auem JIOTIOPOTOBBIH HIDke 61 HIDKe 61 «HEYZOBIICTBOPUTEIBHO» / | HE 3a4TEHO
2
MTOPOTOBBIH 61-85,9 61-69,9 «YIOBJICTBOPUTEIBHO» / 3 | 3a4TEHO
70-85,9 «xopomoy / 4 3a4TEHO
MTOBBIIICHHBIT 86-100 86-100 «OTIMYHOY / 5 3a4TEHO

Ilo umoecam mexyweii ycnesaemocmu cmyOeHmy Modxicem Obimb 6bICMABIEHA OYEHKA NO
APOMEINCYMOUHOU AMmMeCmayuy 8 COOMeemcmeuu 3a HabpanHeimMu 3a cemecmp oOamiiamu (no
HaxkonumenbHomy petimuney). Cmyoenmam, HAOpasuumM 6 xo0e meKyujeco KOHmpOoJisi YCneeaemocmu
no oucyuniune om 61 0o 100 b6annos u evinoOIHUGWIUM 6Ce 0053ameNbHbIE 8UObl 3ANTAHUPOBAHHBIX
VUeOHbIX 3aHAMUL, NO peueHul0 npenooasameis 6e3 NPOXOHCOeHUs NPOMENCYMOYHOU ammecmayuy
BLICMABISICNICSL OYEHKA 8 COOMBEMCMBUL CO WKALOU OYEHKU Pe3yIbmMamos 0C80eHUsL OUCYUNTUHDL.

Pesynomam o00yuenusa cuumaemcs c@opmuposéannvim (nOGbIUIEHHBLIL YPOBEHB), eCu
meopemuyecKoe CoOepIcanue Kypca 0C80€HO NOJHOCMbIO, NPU YCHHLIX COOece008aHUSIX CMYOEHM
ucuepnvigarouje, NoOcied08amenbHO, YemKo U J02UYecKU CMPOUHO U3idzaem YYeOHull Mamepual,
C80000HO chnpagisaemcs ¢ 3a0a4amu, GONPOCAMU U Opy2uMU SudamMu 3a0auuil, mpedyIouUx
NpUMeHeHUs. 3HAHUL, UCNONb3Yyem 8 omeeme OONOIHUMENbHbIIL Mamepuail, 6ce NpedyCMOompeHHbvle
paboueti  yueOHOU NPOSPAMMOU  3A0AHUSL  BLINOJHEHbL 6 COOMGEMCMEUU ¢ YCMAHOBIEHHbIMU
mpebosanuamMu, CmyOeHm CHOCOOeH AHATUUPOBAMb NOJYYEHHble pPe3VIbmamvl,  NpOosesiem
CaMOCMOosIMeENbHOCMb NPU BbINOJTHEHUU 3A0AHULL, KAYECMB0 UX GbINOJHEHUSI OYEHEHO HYUCIOM Dallos
om 86 0o 100, umo coomeemcmeyem NOBLILUEHHOMY YPOBHIO CEHOPMUPOBAHHOCMU De3YIbMAaAMmOo8
00yuenus.

Pesynomam o0yuenusa cuumaemca copmuposannuvim (NOPO20GHIL  YPOGEHD),  eciu
meopemuyecKoe coOepIcane Kypca 0C80€HO NOJHOCMbIO, NPU YCHHLIX CODOece008aHUSIX CMYOEHM
nOCe008amenbHO, YemKO U JI0UYeCKU CMPOUHO u3iazaem YYyeOHbull Mamepuai, CHnpagisemcs c
3a0ayamu, 60nNpocamu U OpyeuMu 8uoamMu 3a0aHull, Mpeoyrwux NpPUMeHeHUs 3HAHUU, 6ce
npeodycmMompenHvle pabouell Y4eOHOU NpocpaMMol 3a0anus B6bINOIHEHbL 6 COOMBEMCMEUU C
YCMAHOBNIEHHbBIMU MPebOo8AHUAMU, CMYOEHm CHOCOOEeH aHANU3UPO8AMb NOJYYEHHble Pe3YabMmambl;
nposeisiem CamMoCmMOAMeNbHOCMb NPU BbINOIHEHUU 3A0aHULl, KA4eCmeo UX BblNOJHEeHUS OYEHEeHO
yuciom 6annos om 61 0o 85,9, umo coomeemcmeyem NOPO2OBOMY YPOBHIO CEHOPMUPOBAHHOCTIU
pe3yibmamos 00yueHus.

Pe3ynomam o0yuenus cuumaemcsa HechoOpMuposannvim, eciu cmyOeHm npu GblNOJHEHUU
3a0anull He OEMOHCMpUpyem 3HAHUL YYeOHO020 Mamepudand, OONycKaem OWUOKU, HEeY8epPeHHO, C
OonbUUMU  3aMPYOHEHUAMU  BbINONIHAEM 3A0aHUs, He OeMOHCMmpupyem HeoOX00UMblX YMeHUl,
KAuecmeo 6bINOJIHEHHbIX 3A0aHULL He COOMBEemcmayem YCmaHOBIeHHbIM Mpebo8anUiM, KAuecmeo ux
BbINOTHEHUS OYEHEHO YUCTIOM 0aNN08 Hudce 61, umo coomeemcmeayem 00nopo2080OMY YPOGHIO.
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@opMbl TeKYyILero KOHTPOJIsl yCleBaeMOCTH

®DopMBI TEKYILEro KOHTpo.Jml Konuuectso Konugectso Makc.
KOHTPOJBHBIX | OammoB  3a | | BO3M. KoI-
TOYEK KOHTD. TOUYKY BO 0aJIoB

OTyér o mpakTUYecKoil padoTe 3 10 30

OTuér no naboparopHoii padboTe 4 10 40

TecTtupoBaHue IO TEMaM JICKIIUOHHBIX 3aHATHUI 1 15 15

TBopueckuit pedtuHr (yyactue B  KOHQepeHIusx, | 1 15 15

OJIMMIMAAAX U T.I1.)

HMroro no gucuuivinHe 100 6as110B

Cucrema OIICHMBaHHUS IPEJICTaBI€HA B AJIEKTPOHHOM Y4eOHOM Kypce MO JIUCLUIUIMHE
http://sdo.tolgas.ru/.

8.2. TumoBble KOHTPOJIbHBbIE 3aJaHusi WM wuHble Matepuajbl i TEKYIIET'O
KOHTPOJIA YCIIEBAEMOCTHU

8.2.1. TunoBsble 3aJaHNs K NPAKTHYECKUM 3aHATHAM

HpakmuueCKoe 3anamue 1. MaHunszﬂuuu CO CmpoKamu.

Bompocs! 11t 06cyxnenus:

1.Kak moiy4uTs 10CTYI ¥ U3BJIEYb YaCTh CTPOKH.

2.Pacckazath o MCTOAAax, KOTOPBIC JOCTYIHLI JJII MAHUITYJIUPOBAHHUA U UBMCHCHHUA CTPOKOBBIX
JTAHHBIX.

Ipaxmuueckoe 3anamue 2. Cnyuatinoe onyscoanue.

Bompocs! 1uist 06cyxnenus:

1.Yro Takoe ciydaiiHas IPOryJiKa U Kak ee co3aath ¢ Hyas B Python.

2.Kak npoaHanu3upoBaTh CBOMCTBA CIIy4alHOTrO OJIy)KIaHUS U OINpPENEIUTb, KOTAa BPEMEHHON
psIZL IBJISIETCS. M HE SIBJISETCS CIy4alHbIM OJTy>KIaHHUEM.

3. Kak nienath mporHo3sl Ha ciy4yaliHYIO MPOTYIIKY.

Ipaxmuueckoe sansimue 3. [locmpoenue epaghuxos ¢ nomowwio Pandasu Seaborn.
Bomnpocs! qiis o0cyxkaeHus:
1.bubnmoreku 1uist co3aaHus CTaTUCTHUECKUX IpadukoB Ha Python
2. KpacuBble rpaMKOB ¢ TOMOILBIO CTHIICH
8.2.2. TunoBble 3a1aHUSA JJIs1 JTA00OPATOPHBIX padoT
Jlabopamopnas paboma Nel. Obpabomka omcymcmeyiouux 0aHHbIX
1. U3yunth Teopuro.
2. BBINOJHUTB 3a/1aHKsI COTIIACHO METOAMYECKUM PEKOMEHAALUAM U OPOPMUTH UX B OTYET.
3. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.
4. Cnatb 0OpMIICHHBII OTUET MPEToAaBaTelo U 3alUTUTh PaldoTy.

Jlabopamopnas paboma Ne2. . [Ipoepammuposanue ¢ npumerenuem Maccugos

1. U3yunTh Teopuro.

2. BBINOJHUTB 3aJ1aHUS] COTIIACHO METOAMYECKUM PEKOMEHAALUAM U OOPMUTH UX B OTYET.
3. OtBeruTh HA KOHTPOJIbHBIC BOITPOCHI.

4. Cnatb 0OpMIICHHBII OTUET MPETo1aBaTelo U 3aIUTHTh PadoTy.

Jlabopamopnas paboma Ne3. Beeoenue 6 API bubnuomexu matplotlib

1. U3yunTh Teopuro.

2. BBIMOJIHUT 3aJITaHKSI COTJIACHO METOAMYECKHUM PEKOMEHIAIUAM B O()OPMHUTH UX B OTYET.
3. OTBETUTH HA KOHTPOJIbHBIE BOTIPOCHI.

4. Cnath 0(OpMIICHHBII OTUET MPETIOIaBaTEII0 U 3AIUTHTD PadoTy.

Jlabopamopnas paboma Ne 4. BBenenue B statsmodels
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1. U3yuuts Teopuio.

2. BBIMOTHUTE 33aHMsI COTTIACHO METOUIECKIM PEKOMEHAANUSIM U OOPMHUTH HX B OTYET.
3. OTBETUTHh HA KOHTPOJBHBIE BOIIPOCHI.

4. Cnatb 0(OPMIICHHBII OTYET MPETOAABATEIIO U 3alIUTHTH PaboTy.

Tunosble TeCTOBbIE 32 IAHUS
1. KakoBa pa3aMepHOCTh MATPHUIILI matrix?
matrix = [[45, 4, 77],

[41, 7, 171]?
a) 2x2
b) 3x2
C) 2%3
d) 3x3

2. Yto mokaxeT MpuBEIeHHBINA HUXKE (pparMeHT koxa?
matrix =[[1, 2, 8, 0],

[-4,1,9, 4],
[41,71,2,-2]]
print(matrix[2][3])
a) 4
b) 2
c) 9
d) -2

3. 3HaueHUs B KOpTCKax, 3aKIHOUYCHHBIC B KPYIJIBIC CKOOKH H OTACICHHBIC 3aIlAThIMU,
Ha3bIBAKOTCA

CTPOKaMu
a) UHJIEKCaTOpaMu
b) YHCIaMU

C) 3JIEMEHTaMHU

d) 3HAYCHUSMHU

4. Kak Ha3pIBaeTcs aJroOpuTM, JieXKalluii B OCHOBE T€HEpallMM IICEBJOCIYYalHbIX 4YHCEN B
mopyie random?

a) QIITOPUTM 3UKKYpaT

b) KOHTPYIHTHBIN allTOPUTM

C) anroput™ biroma — Mukanu

d) BUXpb MepceHHa

e) anroput™ BuumanHa-Xuia

f) anroput™M Maknapena — Mapcanbsu

5. Kakas ¢ynkiuss Bo3Bpamaer ciaydyaiHOE II€JI0€ YHCJIO BHYTPH 33JaHHOTO JHarna3oHa
3HAYCHUN?

a) randint()

b) uniform()

C) random()

d) random_integer()

6. [Touemy 6ubaoreka NumPy paboTaeT ¢ MmaccuBamu ObICTpee, 4eM OOBIYHBIN HHTEPIPETATOP
Python?

a) bubnunoreka NumPy ucnonp3yer crnenuagbHble YCKOPUTENH, KOTOPbHIE PACHOI0KEHBI
Ha yJAJIEHHBIX KJIACTepax U IpH MOAKIIOUYEHNHU K HTEpHEeTy Ipolecc aBTOMaTUYECKH YCKOPSIETCS

b) bubnuorexkn, HamucaHHble Ha HHTEepOpeTupyeMbix s3bikax (Python) paGortarot

Me/JIeHHee, YeM OMOWINOTeKH, HamucaHHble Ha kommuwiupyembix (Cu, Java, ®optpan). NumPy
HaNMCaH Ha KOMITHJIMPYEMBIX SI3bIKAX.

c) NUmPy -- GubaroTeKa, UCTIONb3YIOIIas METO (bl MALTMHHOTO O0yUYeHHS ISl YCKOPEHUS
pabotsl. Tak, oHa crmocoOHa aHAIM3MPOBATh, YTO IIOJIH30BATENh HCIIONB3YyeT dYalle W BbHIIABAaTh
60nbIre BEIYUCIUTEIbHBIE MOIITHOCTH HAa 3TH METOBI
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d) bubnuoTexkn, HamWcaHHBIE Ha WHTEpNpeTUpyeMbix s3bikax (Python) paGoraror
ObIcTpee, ueM OMOIMOTEeKH, HanmMcaHHbIe Ha KomnuupyeMbix (Cu, Java, @optpan). NumPy Hanucan
Ha UHTEPIPETUPYEMOM SI3BIKE.

7. Uemy paBHO cKajsipHOE Tipou3BeaeHue BekTopos (1,2,3) u (-1,-5,-6,-7)?

a) -29

b) (-1, -10, -18, -7)

c) 0

d) Henp3s ckansipHO YMHOXKHUTH

8. Kakoii orBet Ha Borpoc 1o [homework]pandas:
0) CxopKO BCEro BO3PACTHBIX KaTEropuii?
BBeaute uncieHHBIN OTBET
9. Kakoit ¢pynkuueit n3 matplotlib.pyplot Mo’kHO HaHECTH OTHEIbHBIC TOYKH HA rpaduk?

a) plt.scatter()
b) plt.make_points()
C) plt.grid()

d) plt.figure()

10. Kakue cymecTByOT TUIIBI IEPEMEHHBIX (BBIOPATh HECKOJIBKO BHIPUAHTOB):

a) float
b) str
c) num
d) int
e) bool
f) real

8.3. TumnoBble KOHTPOJbHBbIE 3aJaHUsl WJIM WHBbIE MATEPHAJIbI UIA NPOBEIeHHS
NPOMEXYTOUYHOM ATTECTALIMU
dopma TpoBeJCHHS TPOMEKYTOUHON aTTeCTAllMU M0 JUCIHILIUHE: 3auem (no pe3yivmamam
HAKONUMEeNbHO20 petimuted uil 6 (popme KOMNbIOMEPHO20 MeCMUpOB8aHusl).
Yemuo-nucomennas popma no sx3ameHayuonHuiM Ouiemam npeononasaemcs, Kax npasuio,
0N COAUU AKAOEMUYECKOU 3A00JICEHHOCTIU.

Ilepeyenb BONpOCOB U 3aJaHUH /151 HOATOTOBKH K 3a4eTy

OIIK-4. Cnioco0eH NOHMMATH NPUHIUIIBI PA00THI COBPeMeHHBbIX HH(POPMALMOHHBIX

TeXHOJIOTHI1 M MCI0JIL30BATh X /ISl pellleHusl 32/1a4 NPo¢ecCHOHAIBbHOI 1eATeJbHOCTH
1. I[TonsiTe 0OBEKTHI U KIJIACCHI

. OuncTKa ¥ MOATOTOBKA JJAHHBIX
. Co3nanue maccuBa
. MHOrOMEpHBIN MacCuB
. Onepanuu ¢ MaccuBamMu
. Co3znianmue BexTopa
. OcHOBHBIE OTlepaIiy ¢ BEKTOPOM
. Cnyyaiinoe Ony>xaHue
9.0cHOBBI paboThI MOTYJIEM pyplot
10. Pabora ¢ nuHENHHBIM rpaduxomM
11.bubnuoTexu matplotlib
12. [loctpoenue rpadukoB ¢ moMouIsio pandas u seaborn
13.Pabora c 6ubnuotexoii Pandas. 3arpy3ka 1aHHBIX U aHAJIU3 UX CTPYKTYPbI
14.Pabota ¢ 6ubnuotexoii Pandas. Manunynsiuu ¢ JTaHHBIMA
15. TlpeaBaputenbHBINA aHAJIW3 TAaHHBIX U BU3yaiau3anus ¢ noMoinbio Matplotlib u Seaborn

01N DN AW

IIpuMepHBIi TeCT AJIs1 MTOTOBOI0 TECTHPOBAHMSA:
1. KakoBa pa3mMepHOCTh MaTpHUIbl matrix?
matrix = [[45, 4, 77],

[41,7,171]?
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a) 2%x2
b) 3x2
c) 2%3
d) 3x3

2. Uto mokakeT NpuBEACHHBIN HIDKE (pparMeHT Koaa?
matrix = [[1, 2, 8, 0],

[-4, 1,9, 4],
[41, 71, 2, -2]]
print(matrix[2][3])
a) 4
b) 2
c) 9
d) -2

3. 3Hauenus B KOpTECKax, 3aKIUYCHHBIE B KPYIJIbIC CKOOKH H OTACJICHHBIC 3alsThIMU,
Ha3bIBAOTCA

CTPOKaMu
a) UHJIEKCaTOpaMu
b) YHCIaMU

C) 3JIEMCHTAMHU

d) 3HAYEHUSIMHU

4. Kak Ha3pIBaeTcs ajJropuTM, JieXKalluid B OCHOBE T'€HEpalMy IICEBAOCIY4YalHBIX 4YHCENT B
mozyse random?

a) QITOPUTM 3UKKYpaT

b) KOHIPYIHTHBIN aJITOPUTM

C) anroput™ biroma — Mukanu

d) BUXph MepcenHa

e) anroput™ Buumanna-Xuina

f) anroput™ Makiapena — Mapcaibu

5. Kakas ¢yHkuus Bo3Bpamiaer ciydyaiiHOE IeJI0€ YHCIO BHYTPH 3a/JaHHOTO JMalazoHa
3HAYCHU?

a) randint()

b) uniform()

C) random()

d) random_integer()

6. [Touemy 6ubmmorexa NumPy paboTaer ¢ MaccuBaMu OBICTpee, YeM OOBIYHBIN HHTEPIIPETATOP
Python?

a) bubnuorexka NumPy ucnonp3yeT crneuuasbHble YCKOPUTENH, KOTOPHIE PACIOI0KEHBI
Ha yJAJICHHBIX KJIaCTepax U IIPH MOAKIIOUEHUH K THTepHEeTy npolecc aBTOMaTHYeCKH YCKOPSETCS
b) bubnuorexkn, HanucaHHble Ha HHTEepOpeTHpyeMbix s3bikax (Python) paGortaror

Me/JIeHHee, YeM OMOWINOTeKM, HamucaHHble Ha Kommuiaupyembix (Cu, Java, ®oprtpan). NumPy
HaIMCaH Ha KOMITHJIMPYEMBIX SI3bIKAX.

c) NUmPy -- GubaroTeKa, UCTIONb3YIOIIas METO/Ibl MATMHHOTO O0y4YeHHS JJIs1 YCKOPEHUs
pabotel. Tak, OoHa crOCOOHa aHaJIM3UPOBATh, YTO TIOJH30BATENb KCIIOJB3YEeT Yalle U BBIIaBaTh
60mbI1Ke BRIYUCIUTEIbHBIE MOIIIHOCTH HAa 3TH METObI

d) bubnuorexkn, HamucaHHble Ha HHTEepOpeTupyeMbix s3bikax (Python) paGortarot
ObIcTpee, ueM OMOIMOTEeKH, HanmucaHHble Ha Kommwmpyembix (Cu, Java, @optpan). NumPy Hanucan
Ha WHTEPIIPETUPYEMOM SI3BIKE.

7. Uemy paBHO cKasipHOE Tipou3BeaeHue BekTopos (1,2,3) u (-1,-5,-6,-7)?

a) -29

b) (-1, -10, -18, -7)

C) 0

d) Henb3st ckansipHO YMHOXKUTH

8. Kakoii otBet Ha Bompoc 1mo [homework]pandas:
0) CkonbKO BCEro BO3pacTHBIX KaTeropuii?
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BBeaute unciieHHEBIN OTBET

8. Kakoit ¢pynkuueit u3 matplotlib.pyplot Mo>kHO HaHecTH OTAETbHBIE TOUKU Ha rpaduk?
a) plt.scatter()

b) plt.make_points()

c) plt.grid()

d) plt.figure()

TTonHBIH (OH OLEHOYHBIX CPEIACTB JUIS IPOBEACHHS IPOMEKYTOYHOM aTTECTALHHE pa3MEIICH B
0aHKe BOMNPOCOB DJEKTPOHHOTO YyueOHOro Kkypca guctmminasl B DMOC  yHuBepcurera
http://sdo.tolgas.ru/, a takxe XpaHutcsa B OymMakHOM M (WIM) DSJCKTPOHHOM BHJE Ha Kadeape-
pa3zpaboTuuKe.

! Monmelii KOMIITEKT TECTOBBIX 3ajanuii paspabaTeiBacTcs B hopmarte, HeobxomumoM mims kousepramuu B Moodle, yreepxaaercs Ha
3acelaHuu KadeaAphbl U XPaHUTCS B OyMa)KHOM WJIM JIEKTPOHHOM BHJIE Ha Kadenpe.



