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1. HaunMeHoBaHHe TUCHUIIINHBI

JuctumnnnHa « KoMnbloTepHbIi MPaKTUKY M

2. IlepeyeHb MIAHNPYEMBIX Pe3yJIbTATOB OCBOEHHUSI 00Pa30BaTeJIbHOI
MPOrpaMMbl ¢ YKa3aHUeM UHAUKATOPOB UX JOCTUKEHUS U MJIAHUPYEMBIX
pe3yJabTAaTOB 00y4eHHsl 0 TUCHHUILIHHE.

Hucuummaa «KoMmOblOTepHBIH TpakTHKyM» oOecreunBaeT (GopMUpOBaHHUE
cnenyromux komnerenuuit: YK-4, YK-15, ITKH-2.

Kon HaumeHoBaHue Nuaukaropsl PesynbTaTnl 00y4yeHus (BjaageHus,
KOMIIETeH| KOMIIeTeHIUH AOCTHKEHUS YMeEHHS U 3HAHHSA), COOTHECEHHbIE ¢
M KOMIIeTeHIIUH KOMIIeTeHIIUSIMU/MHAUKATOPAMH
AOCTHKEHUS] KOMIIETEHIIUH
YK-4 CriocoObHOCTB 1. Ucnionb3yeT OCHOBHBIE 3HATB: CTPYKTYPhl JAHHBIX SI3bIKA
MCIIOJIb30BaTh METOBI M CPEJICTBA Python.
[TPUKIIaTHOE MOJIy4EHUs, YMeThb: HCIIONIb30BaTh pa3INyHbIe
[IpOrpaMMHOE MPEICTaBICHHUS, CTPYKTYpBI JaHHBIX IIPU PELICHNUN 33134
oOecrieyeHre Npu XpaHeHus: 1 00paboTku  [mpodeccnoHaIbHOM
peleHun TTAHHBIX. NesITeIbHOCTH.
rmpodeccnoHaATbHBI
X 3a1a4
2. JleMOHCTpHUpYET 3HATH: A3bIK IPOrPAMMUPOBAHUS
BIIaJICHHUE Python, paznuuHble BEpCUM A3bIKA.

MpoeCCHOHATBHBIM U |YMeTh: IPOrpaMMHPOBATh Ha S3bIKE
MakeTaMu npukiagaeix  [Python.

[IPOrpaMM.
3. BeiOupaer 3HaTh: HA3HAYCHUE U BO3MOKHOCTH
HE00X01uMoe MHTETPUPOBAHHBIX BU3YyalIbHBIX CPEJl
[PUKIIATHOE [POrpaMMUPOBAHHUSL.

[IPOrPaMMHOE 'YMeThb: OCyIIECTBIATh MHCTAUIALIAIO
oOecrieueHue B MHTETPUPOBAHHBIX BU3YaJIbHBIX CPEJL
3aBUCUMOCTH OT [IPOrpaMMHUPOBAHUS U BBIIOJIHATD
pemaeMon 3a1auu. HACTPOWKY €€ TapaMeTpOB.

4. Ucnonp3yer 3HATB: pa3nyHble OUOIHOTEKHU S3bIKA
MPUKIIATHOE Python st perieHnss MaTeMaTHYECKUX U
[POrpaMMHOE Hay4YHBIX 3a/]a4.

oOecrieyeHue st 'YMeTh:. HCII0JIb30BaTh OMOIHMOTEKH JIs

PEIICHUS] KOHKPETHBIX  [pEIIEHUs ITOCTaBIECHHOM 3aJauH.
MIPUKJIAIHBIX 3a]1a4.




YK-15 CriocoOHOCTB 1. CamocTosATENBHO 3HATB: TEOPETUUECKHUE OCHOBBI
peJIeBaHTHO BEIOMPAET M UCTIOIB3YeT [MM(PPOBBIC CPEACTBA OOIICHUS, CO3AAHUS
peraeMbIM 1 pOBBIE CPeACTBA KOHTEHTa B COOTBETCTBUU C IIEIIBIO
3ajzayam OOIIEHUS, OCYIIECTBISIET [B3aUMOJICHCTBHSA
MCIOJIb30BaTh MOWCK W/UIIK CO3/1aHHEe  |YMeTh: CAMOCTOSITENILHO BHIOMPAThH U
MH(OpPMaLMOHHbBIE [KOHTEHTA B COOTBETCTBHH [ICTI0Ib30BaTh LIM(PPOBBIE CPEICTBA
pecypchl U C LIETBI0 OOIICHHMSI, OCYLIECTBIIATH MOUCK H/UIN
MH(OPMAaLIMOHHO- [B3aUMOJIEUCTBHUS, B TOM  (CO3/1aHHE KOHTEHTa B COOTBETCTBUU C
KOMMYHHKAIIMOHH [UUCJIE JUIsl OPraHU3aluy  [[IeJIbI0 B3aUMOJICHCTBUS, B TOM YHCIIE IS
bI€ TEXHOJIOTMM  |COBMECTHOM OpraHHU3alli COBMECTHOMN AESITEIbHOCTU
TUIS TOCTHMKEHUS  |1eSTEIbHOCTH.

LieJIEH, CBA3AHHBIX 2. Bianeer HaBpIkKaMi  [3HATD: TEOPETHUECKUE OCHOBBI

C OpraHu3alu OpraHMU3aly B3aUMOJICHCTBUS U

podecCHOHATIBHO [B3aMMOIEHCTBHS KOMMYHHKAIUHU C IOMOIIBIO

I 1EeATEIILHOCTBIO, KOMMYHHUKAIH C MH(GOPMALMOHHBIX CUCTEM /WU

00y4YeHHEM, MOMOIIbIO 1(POBBIX CEPBUCOB M TEXHOJIOT U

Y4aCTHEM B JKU3HU MHPOPMAIIMOHHBIX YMeTh: BIa/IeTh HaBbIKAMU OPTaHU3AINH

o0IIecTBa U CHCTEM /Wi NU(POBBIX B3aUMOJICHCTBHS 1 KOMMYHUKAIIUH C

Npyrux chepax  |cepBUCOB U TEXHOJOTUM. [[TOMOIILI0 HHPOPMAIMOHHBIX CHCTEM

PKU3HH W/vau UPOBBIX CEPBUCOB M TEXHOJIOTHH
3. OcyecTBIisieT mog6op JHATh: PasIHIHbIC HHPOPMALHOHHO-
M [IPHMCHCHIE KOMMYHHKAI[MOHHBIE CPEACTBA JUIS
pa3IHYHBIX peeHus 00pa3oBaTeNbHbIX U
MH(POPMALIHOHHO- rpodeccroHaNbHbIX 3aa4
KOMMYHHKAIIHOHHBIX 'YMeTh: OCyIIECTBIATh TOA00p U
CpencTB i pelueHust  [IPUMCHCHHE PasInHBIX
06pa30BATEIBHBIX U MH(POPMALMOHHO-KOMMYHUKAIIUOHHBIX
pohecCHOHAIBHBIX CPEICTB JIsl pelIeHUs] 00pa30BaTEIbHBIX
Ranaq 1 ipoecCHoHaNbHBIX 33134

[TKH-2 CrocoOHOCTh 1. JlemoHCTpUpYyET 3HATBH: MAaTEMATUYECKHUE METOIbI,
NPUMEHSTh BHAHHS MaTEMaTUYECKHUX [IPUMEHSIEMbIE B MEHEI)KMEHTE
MaTeMaTHyeckie [METOIOB, IPUMEHAEMBIX |YMETh: I€MOHCTPUPOBATH 3HAHMUS

METOBI IS
peIeHus
CTaHAAPTHBIX
pogeCcCHOHATHHBI
X 3a11a4,
MHTEPIPETHPOBATH
MOJTyYCHHBIC
MaTeMaTHYECKHe
PE3yIbTaThI

B MCHCIXKMCHTC

MaTEMaTUICCKUX MCTOA0B,
IMPUMCHACMBIX B MCHCPKMCHTC

2. I[Tpumensiet
MaTeMaTH4eCKUEe METO/IbI
M MOJICITH JUTSI
000CHOBAHUS IPUHATHS
YIIPaBICHYECKUX
peeHni

3HATBH: MaTEMAaTUYECKHE METO/IBI U
MOACIN OJIA O60CHOBaHI/I$I IMPUHATHUA
YIIPABJICHUYECKUX PEIICHUI

YMmeTh: NPUMCHATH MATCMATHYCCKUC
METOJIbl U MOJIEIH JIJIs1 0OOCHOBAHUS
[IPUHATUS YIIPABICHUYECKUX PELICHUN




3. ConepxaTesbHO 3HaTh: pe3yJIbTaThl, IOJIYYEHHbIE IPU
MHTEPIPETUPYET MCIIOJIb30BAHUN MAaTEMaTHIECKUX
pe3ynbTaThl, HOTy4YeHHbIE MOAENe

[PY UCTIOJIb30BAHUU YMeTh: coaepKaTeabHO

MAaTEMAaTHYCCKHUX MHTCPIIPETUPOBATL PC3YJIbTATHI,
MoOZeIIen [1OJIy4YECHHBIC IIPU UCIIOIb30BAHUN
MAaTEMAaTHYCCKHUX MOI[eJ'IeI‘/'I
3. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/JIbHbIX POrpaMM

Jucunmmaa « KoMIbrOTEPHBIN NPAKTUKYM» OTHOCUTCS K MoayJto
MaTeMaTUKU U UHPOPMATUKH (MHPOPMALIMOHHBIN MO/TyJIb) HAITpaBIeHUS TOJATOTOBKU
38.03.02 «MenemxmMeHnT», mpoduib: «MeHeTKMEHT OpraHUu3aIuN).

JlucuuiuiiHa B3aMMOCBSI3aHa CO CIEAYIOIMMU THCIUILUINHAMH:
«MaremaTukay, «/HpopMamOHHbIE TEXHOJIOTUHU B NPOPECCUOHATBHON

NEATENBHOCTH, «AHAIN3 TAHHBIX).

4. O0beM JUCHUIIMHBI B 324eTHBIX eIMHMLAX U B aKaJJeMUYeCKHUX
yacax ¢ BblJeJIeHHeM 00beMa ayAuTOPHOM (JIEeKIIUM, CEMUHAPBI) U
CaMOCTOSITeJIbHOM padoThl 00y4arOIINXCSH

S.

(pa3aesiaM) TUCUMILIMHBI ¢ YKa3aHUEM UX 00beMOB (B aKaJleMHYeCKHX Yacax) u

Bun yuebHol pabotrei o | Beero (B3/em | Cemectp 1 (B | Cemectp 2 (B
JUCITUATIIINHE yacax) yacax) Jacax)
Obmas TpyAoeMKoCTE 4/144 2/72 2172
JUCIATLTAHBI
Konrakrtnas pabota - 68 34 34
AyJIUTOpPHBIE 3aHSATHS
Jlekun - - -
CeMuHapbl, IPaKTUYECKHE 68 34 34
3aHATHUS
CamocTosiTeapHas padoTa 76 38 38
BranpomexyTouHoi 3auer 3auer 3auer
aTTecTaluu

Conepxxkanue TUCUMILIHMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM

BU/I0B Y4€OHBbIX 3aHATHI

5.1 Coaepskanue TUCUMILJIMHBI

Tema 1. SI3pIKH NpOrpaMMHUpPOBAHMS.

[TonsitTue s3bika nporpammupoBaHus. (CUHTAKCHC Y CEMAaHTHUKA SI3bIKA.
CrniocoObl peanu3aiyu sI3bIKOB: KOMITWIIALINS, UHTEPIPETALHs, CMEIIIAHHBINA TOJXO/I.

Knaccudukanus u cneuuduka NpUMEHEHHs S3bIKa MPOTPaMMUPOBAHUS
Python. S3pik mporpammupoBanusi Python u ero mecto cpemu Apyrux si3bIKOB
nporpammupoBanus. Bepcum s3pika nporpammupoBanusi Python, muctpuOyTuBbl
s3pika Python. YcranoBka Python, ycranoBka muctpubytuBa Anaconda. PaGora B
WHTEPAKTUBHOM peXUMe uHTeprnperatopa. WHrepaktuBHas oOonouka [Python



notebook: mnpuHUUNBI pabOTh U TpuMeHeHus. Cpea NporpaMMHUPOBAHHUS.

Hcnonp3oBaHne TOKYMEHTAUU.

Tema 2. Tunbl JaHHBIX U onepanuu sa3bika Python.

Pabota ¢ yucnamu. basossie uncnoBsie TUIHI int U float. YncnoBeie nuTepasibl.
OmnepaTopsl 111 pabOTHI ¢ YUCTOBBIMU 00BEKTaMU. DOpMaThI YUCEIL.

Bcerpoennsie GpyHkiuu u Moynu st paboTel ¢ unciamu. [IpeoOpa3zoBanue u
CMEIIMBAaHUE B BBIPAXKECHHSIX 3HAUEHHUI pPa3HbIX THIIOB.

Crpoxku. Jlutepainsl ctpok. CriennanbHble CHMBOJIBL. Oniepanyy HajJ CTPOKaMHu:
KOHKaTEeHalMsl, TOBTOPEHUE, TOCTYIN MO MHACKCY, NOJyYeHHE MOJCTPOKH, MPOBEPKA
BXxOxJieHusa. @opmaTupoBanue cTpok. DyHKIMHU U METObI JUIsl paO0OThI CO CTPOKAMH.
PerynspHbie BbIpaxeHusl.

Cnucku. Co3nanue criicka. ['eneparopsl crnnckoB. Co3gaHue KONMWM CIUCKA,
MOJIHAs W TOBEPXHOCTHAas KOMUHU crhucka. Onepanuu Haja CHOUCKAMU: JIOCTYN K
AIIEMEHTY N0 HWHAEKCY, U3BJIECUYEHUE CPE3a, KOHKATCHAIUs, NMOBTOPEHUE, IPOBEPKA
BxoxJieHus. [lepebop rnemeHTOB criricka. MeToibl CIUCKOB: 100aBIeHUE U yIaJICHUE
AJIEMEHTOB, TOUCK JJIEMEHTa, COPTUPOBKA, MpeoOpa3oBaHHE CHHUCKA B CTPOKY.
MHOroMepHbI€ CIIUCKHU.

Koprexu. Co3znanue koprexa. Onepanuu HaJ KopTexaMu. MeTobl KOPTEXKE.

Crnosapu. Co3nanue cioBapsi. Onepanuu Hana cioBapsimMu. [lepeGop ameMeHToB
cioBapsi. MeTo bl st pabOThI CO CIIOBApSIMH.

MuoxectBa. Co3ganue MHoOxkecTBa. Omepaluu  HaJd  MHOXECTBAMMU:
o0beAMHEHNE, TIEpECEUEHNE, PA3HOCTh, J00ABIEHUE U yAalleHue 3aemeHTa. [IpoBepka
HaJIM4YMs 3JIEMEHTa BO MHOXecTBe. CpaBHEHHME MHOXECTB. MeTonbl ajig paboThl ¢
MHO>KECTBaMHU.

Pabora ¢ paroit um Bpemenem. IlonydyeHue Tekyuied JaThl M BpPEMEHHU.
dopmaTupoBaHue 1aThl U BpeMeHUu. Moaynu datetime u calendar.

Tema 3. UncTpykuum B si3bike Python.

Omneparopsl cpaBHeHusA. Jlornueckue omnepaTopbl. MHCTpyKUMsS BETBIICHHS
if...else. MucTtpykmus nwukna while. HMucrpyknuum break, continue, pass, else.
Hucrpykius nukia for.

Tema 4. @®yHK1UN, MOAYJIH, (PAilJIbI, HCKIHYCHUS.

Oyukiuu. Cozmanue ¢Gyukuuu. WHCTpyknus return. Bpi3oB  QyHKIum.
[lepenaua aprymentoB B (ynkuuto. HeoOs3arenphbie aprymeHTsl. DyHKIHU C
NEPEMEHHBIM YHCIIOM apryMEHTOB. [ JI00aJIbHbIE U JIOKAJIBHBIE IEPEMEHHBIE.

AHoHuMHbIE (QyHKUMH. DyHKUMH-reHepaTophl. JlekopaTopbl  (yHKUIHM.
Bnoxxennsie GpyHkumu. PexkypcuBHble (pyHKIIMH.

Moaymu. Wuctpykuuu import u  from. Co3naHue W KCHONb30BaHUE
coOCTBEHHBIX MoJysieid. O030p crannapTHoM Oubnanoreku Python.

®aitnbl. Metoasl i paboThl ¢ TeKCTOBbIMU (aiinamu. OyHKIMH JUIsl pabOThI
c ¢aitnamu. Ilepenanpasnenue BBoja/BeiBoAa. CoxpaHeHUE OOBEKTOB B (pail.

Uckmouenns. OOpabotka wuckimouenuit. HWHcTpykums try ... except.
[Tonyyenune unpopmanmu 06 uckatoueHuu. Co3aHne HOBBIX UCKITFOUECHU.

Tema 5. CrannapTHas 0M0IM0TEKa, HAIMCAHKWE CLIEHAPHEB.

O630p crangaptHoit Oubmmoreku Python. Bcerpoennbie ¢ynkmuu Python.
PaGota c ¢aitnamu: urenue, 3amnuch, onepanuu ¢ dainamMu 1 katajsoramu. Momynu
JUIL  B3aUMOJCHCTBUSA C ONEPAllMOHHOM CHUCTEMOM: Sys, 0s. Moaymu s



MaTEeMaTUYECKUX omnepanuii u paboThl co ciaydalHbIMU yuciaamu: math, random.
Mopaynu nis pabotel ¢ gaToii W BpeMmeHeM: time, datetime, calendar. O630p
OMONMMOTEeK AJiA pElIeHUs MaTeMaTH4YeCKMX M HaydyHbIX 3amad (SymPy, NumPy,
Matplotlib). 10 Opranmzanus ¢aiina cueHapus, nepemenHas _ name . Kontekcr
BBITIOJIHEHUS cCIieHapueB. Texkymmii pabGoumii kartajor, (aiabl M TyTh IOHWCKA
MOayJIell. AHalU3 apryMEeHTOB KOMaHAHOW CTpoku. CTaHAapTHHIE TOTOKH BBOJIA-
BBIBOJIA U TIEpEHAIIPaBICHUE TTOTOKOB BBOIa-BBIBO/IA.

Tema 6. O0beKTHO-OPUEHTUPOBAHHOE MPOrPAMMUPOBAHME.

ba3oBeie mpUHIUMIBI  O0BEKTHO-OPUEHTUPOBAHHOTO  MPOTPAMMHUPOBAHUS:
MHKAINCYJsUus, HacaeaoBanue, noaumopdusm. Knaccel B a3bike Python. MacTpyKIms
class. Coznanue sk3eMIuisipa kiacca. ATpuOyThl Kjlacca M SK3EMIUIIpa Kiacca.
Mertonbl knacca. KoHctpyktop u aecTtpyktop. CTaTUUe€CKHE METOJbl. 3aKpbIThIC
MeTonsl U arpuOyThl. CBoiicTBa. HacnenoBanue. MHOXeCTBEHHOE HacCEIOBaHUE.
AOcTpakTHbie MeTonabl. Ilepeonpenenenne wmeronoB. HMreparopbl, KOHTEHHEPHI,
NePEUUCICHUS.

Tema 7. Pazpaborka rpadpudeckux nnrepdeiicos.

CoObITHifHO-OpUEeHTHPOBaHHOE TMporpammupoBanue. CooObitue. O6paboTUHK
coObrtus. [lukn o6paboTku coObiTuil. MTHCTpyMeHTHI aiis co3naHus rpadudecKux
untepdeiico  mnons3oBarens (GUI). OcHoBHble OuOIMOTeKHM rpadUyecKux
untepderico B Python: tkinter, PyQt, PyGTK.

Tema 8. Cpena R. lannblie B R. Kitacebl, 00beKThI, THIIBL, CTPYKTYPbI

VYcranoBka cpenbl R. Ilonsrtue Habopa W CTPYyKTyphl AaHHBIX. Bektop,
crocoObl 3amanus. CHMBOJIBHBIE BEKTOPBI M CTPOKH. UWCIOBBIE W JIOTHYECKHUE
BEKTOpPBI. 3aZjaHue HMEH DJIEMEHTaM BEKTOPOB. BekTopsl M mHIEKChl. DyHKIHA
which(). 3amanue matpuiel. Oniepanuy HaJl MaTpUIlaMU U UHJEKcaMyu. MHOTOMEPHBIE
MaccuBbl. Crincku. @aKkTOpPBI ¥ TAOTHIIHL.

Texnonoruu nonydeHus: AaHHbIX. KnaBuatypHsiii BBoA. IMIOPT HaHHBIX W3
pa3uuHbIX UcTOyHUKOB. Wmmopt w3 daiinmoB CSV, Excel, XML-daiinos.
W3BneueHue gaHHBIX U3 web-ctpanull. Mmmopt naHHbIX U3 6a3 gaHHbIX. DyHKIMSA
scan( ). ®ynkuum read.table() u read.csv(). BoiBog manubix. @ynkius write().
Oynknums cat(). ynkuu write.table(), write.csv() u write.csv().

Tema 9. YnpasJsironiue KOHCTPYKINH A3bIKA U MaTeMATHKA B R

[ToBTOpenne u nukiIbl. BeimoaHeHue npu HacTyIieHUH ycenoBus. Omnepatop if.
Omneparop ifelse. Onepatop for. Omepatop while. Oneparopsr repeat, break u next.
Omnepatop switch. [Ipocteiiue onepauuu. Jlornueckue onepanuu. Matematuueckue
bynknun. Tpuronomerpuueckne QyHkiuu. Ormepanud  HAA  KOMIUICKCHBIMHU
MIEPEMEHHBIMH.

CrannaptHas gopma 3aganus pyHkuu. Apryment. opmaibHble apryMEHTHI,
JOKallbHbIE TIEpEMEHHBbIE M CBOOONIHBIE TepeMeHHbIe. [lomHas Qopma 3amaHus
dbyukiuu. CunbHoe npucBanBanue. Komanasr apply(), sapply() u lapply(). [Ipumepst
HanucaHus QyHKIMI C UCTIOJIB30BAHUEM YITPABJISIONINX KOHCTPYKIIHM.

Coznanue mnepemeHHBIX. [lepernMeHOBaHHE U TEPEKOAMPOBKA TMEPEMEHHBIX.
[IponymieHHsie 3HaueHus. VCkiroueHWEe MPONMYLICHHBIX 3HAYCHUM W3 aHan3a.
[IpeobpazoBanne TuoB. COpTHPOBKA U 0OBEIMHEHHE HA0OPOB JaHHBIX. JloOaBieHHe
CTOJIOIIOB M CTPOK. PaznmeneHue HaAOOPOB NaHHBIX HA cocTaBistomue. [Ipumenenue
GyHKINA K MaTpULIaM U TaOJIUIIaM TaHHBIX.



napamMeTpoB OCei H YCIOBHBIX O0O3HAYEHUH.

Tema 10. I'padpuueckne Bo3MOoxkHOCTH si3bIKA R.

I'paduueckoe npeacraBieHue NaHHbIX, rpaguueckue napameTpbl. CUMBOJIBI U
nuHuU. l{Bera. Xapakrepuctuku tekcra. Pazmepsl auarpamm u nosierd. Hactpoiika

AnHortanuu. O0beAMHEHNE TUarpaMM.
Cronbuateie muarpammbl. [IpocThie nuarpamMmbl, COCTaBHBIE M JTUArpaMMbl C
rpynnupoBKor. Jluarpammbl st CpeaHHMX 3HadyeHUU. Kpyroeble auarpammel.
['ucrorpammsl. /lnarpammel pazmMaxoB. TodedyHble THArpaMMBl.

5.2. YueOHO-TeMATHYCCKHUH MJIAH

OnopHble  JUHUM.

Jlerenna.

TpynoemkocTs B 4acax

KonTakTHasi padoTa- AynuTopHasi padoTa

[HammeHoBaHHe TeMbI Dopmbt
Nen/ TeKyllero
(pa3nesa) Camocrost
1 HCHMIIJIMHBI Bcero TeNbHAsI KOHTPOJIs
8 Jlexunu Cemumaps, ycneBaeMocTH
Oo6mas padora
IMPAKTUYCCKUE
3aHATHUSA
1 A3bIku 14 7 7 7 CamMocTOsITeNIbH
MPOrPaMMHUPOBAHHSL. bIc PaOOTHI.
Yyactue B
peIIeHUH 3a1a4
Ha
2 TUIBl JaHHBIX U 14 7 7 7 PaKTHICCKNX
Ornepanuu si3bIKa SAHATHAX.
Python.
Y CobecenoBanust
3 |[MHCTpYKIHMH B 14 6 6 8 [10 TOMAaIIHUM
si3pike Python. BallaHHAM.
4 | ®yHKUWHU, MOZYIIH, 15 7 7 8
(haiinel,
MCKJTFOUCHHMS.
5  |CranpaptHas 15 7 7 8
ouOIHnoTEKA,
HAITMCAHKE
CIICHAPHEB.
Hroro (2ii cemecTp)| 72 34 - 34 38
6 (O0wvexTHOOpHEHTHD | 14 7 7 7
OBaHHOE
MpOrpaMMHpPOBaHUE.




Pa3paboTtka
rpaduIecKux
MHTEPEHCOoB.

14 7

Cpena R. Jlanubie B
R. Kmacchl,
OOBEKTEI,

THIIBI, CTPYKTYPHI .

14 6

'YrpaBistronue
KOHCTPYKILHUHU A3bIKA
1 MaTeMaTuka B R

15 7

10

['paduueckue

R

IBOSMOXXHOCTH sA3bIKa

15 7

Hroro (3it
ceMecTp)

72 34 -

34 38

B 11€J10M 110 AUCIIUILINHE

144 68 -

68 76

5.3. CoagepkaHue ceMUHAPOB, NPAKTHYECKUX 3aAHATHH

HaumeHoBaHue I[Iepeyenb BOIpocoB st @DopMbI IPOBEICHUS 3AHATHI
TeM (pa3aesioB) 00Cy:K1eHUSI HA CEMMHAPCKUX,
AUCUHMILINHBI NPaKTHYECKUX 3aHATHUSAX,
PeKoMeHyeMble HCTOYHUKH U3
pa3nesioB 8,9 (yka3biBaeTcs
pa3aesi v NOPAAKOBLII HOMeP
HCTOYHMKA)
1-ii cemecTp
Tema 1. Cpena nporpammupoBanus. Pabora | KomnberoTepHbie CUMYIISIIHI
S3b1KH B peKUME UHTEPIpETATOpa: (mpakTUYeCKuE 3aHATUS B
porpaMMupoBaHusi | Pexomenoyemvle uCmouHuKu. KOMITHIOTEPHOM KJ1acce, Mpu
Ocnoenas nrumepamypa - 8.[1,2] KOTOPBIX CTYACHTHI «00y4aroTcs
Jlononanumenvuasn aumepamypa - JEWCTBUEM) B YCIIOBHUSIX,
8.[1-3] CHOCOOCTBYIOLIUX MPAKTHUYECKOMY
MIPUMEHEHHUIO HABBIKOB TIPHU
BBITIOJIHEHUH UMH
pohecCHOHATEHBIX
00s13aHHOCTEH).
3aHsATHS B MHTEPAKTUBHOU (opme B
BHJIE JUCKYCCHUH.
DTarbl 3aHATHS:
- UHAUBUYaJIbHOE BHITIOJIHEHHE
3aaHui
- TPYMIIOBOI pa30op pe3yabTaToB
BBINOJHEHHUS 33 IaHUM.
Tema 2. Pa6ora ¢ uncnamu. bazossie KommnbrorepHbie cumysinuu

Tumnel TaHHBIX 1
Onepanuu si3bIKa
Python

yuciioBble TUIIHI intu float.
UucnoBbie TUTEPHI.
Onepatopsl 11t pabOTHI C

(TIpaKTUYECKUE 3aHATHUS B
KOMIIBIOTEPHOM KJIacCe, IPU
KOTOPBIX CTYJICHTHI «00Yy4YatoTCst




YHCIIOBBIMU O0BEKTAMHU.
@opMaTsl YKCEIL.

Pexomenayemsbie nucrou
Berpoennbie QyHKIMHM 1 MOAYITH
11 pabOTHI C UUCTAMH.
[IpeobpazoBanue u CMEIIMBaHUE B

BBIDOKEHUSX  3HAUEGHUH  Pa3HBIX
TUTIOB.

Ctpoku. Jlutepansl CTpOK.
CrennaibHbIe CHMBOJIBI.

Onepanuu HaJl CTpOKaMHu:

KOHKaTEHAIus1, IOBTOPEHHE, TOCTYTI
10 UHAEKCY, OJy4eHHE MOJICTPOKH,
MIPOBEPKA BXOXKICHHUS.
®opmatupoBanue CTpok. DyHKIMU
1 METOJbI 11 pabOThI CO CTPOKAMH.
Perynsipublie BeipakeHus
Crucku. Coznanue
['eneparopsl CHIUCKOB.
Co3iaHue KOIMHU CIMCKA, TOJIHAsS U
MMOBEPXHOCTHAs KOMMH CIHCKA.
Omnepanuu HaJl COUCKAMH: JTOCTYTI K
AJIEMEHTY IO MHJAEKCY, U3BJICUYCHHE
cpe3a, KOHKaTeHallMsl, MOBTOPEHHUE,

CIIMCKa.

IIpoBepKa
BxoxjeHus. Ilepebop nsyemMeHTOB
CIIHCKA.

MeTobl CITUCKOB: J00aBIEHHUE U
yJajeHue 3JIEMEHTOB, MIOUCK
AJIEMEHTA,

COPTHUPOBKA, npeoOpa3oBaHue
CIIHCKA B

CTPOKY.

MHOroMepHbI€ CIIUCKH.

Koprexkn.  Co3manue  kopTexa.
Onepanun Haj KOPTEKaMHu.
MeTo/ibl KOPTEKEH.

CnoBapu.  Coznanue  cioBapsl.
Onepauuu HaJl CJIOBapsIMHU.
[lepebop  27MeMEHTOB  clOBapsl.

MeTtobl u1st pabOTHI CO CIOBAPSMHU.
MuoxectBa. Co3/1aHHEe MHOYKECTBA.
Onepauuu  HaJg  MHOXKECTBAMU:
0o0beTMHEHNE, nepeceueHue,
pPa3HOCTh, N00aBJICHUE U

y/aJeHue 2JIEMEHTa.

[IpoBepka Hamuuus >I€EMEHTa BO
MHOXecTBe. CpaBHEHHE MHOKECTB.

MeTtonsl VTS paboThI C
MHOXECTBaMU.

Pabota ¢ pgatoii u BpeMeHeM.
Ilomyuenue Tekymed garsl U

BpemeHHu. dopMaTupoBaHue AaThl U
BPEMEHH.

JCUCTBUEM» B YCIIOBUSIX,
CTIIOCOOCTBYIOUINX MPAKTUIECKOMY
MPUMEHEHHIO HABBIKOB MIPH
BBITTOJIHCHUH UMHU
poeCCHOHATBHBIX
00s13aHHOCTEH).

3aHATUS B MHTEPAKTUBHOW (hopME B
BUJIE TUCKYCCHIA.

DTarnbl 3aHITHSA:
-MHIUBHIyaJIbHOE BBITOJHCHHE
3aJaHul

- TPYIIIIOBOM Pa300p pe3ynbTaToB
BBITOJIHCHUS 3a/IaHUA.




Monynu datetime u calendar.
Monynu datetime u calendar.
Pexomenodyemvie ucmounuxu:
OcHosnas rumepamypa - 8.[1,2]
Hononnumenvrnas iumepamypa -

8./1-3]

Tema 3.
WNHcTpykuun B
s3bike Python.

IlepemenHsle. [IpaBuna
MMEHOBaHMSI

IIEPEMEHHBIX. [TpucBauBaHnue
3HAYEHUS

IIEPEMEHHBIM. Junamuyeckas

TUIIU3aIIus. IloussTe 0 cueT4yHKe
CCBUIOK W cOopke  Mycopa.
IIpoBepka u npeodpa3oBaHUE TUIIOB
TaHHBIX. Y JaJieHue MepeMEHHON.

Crpykrypa MIPOrPaMMBlI.
KommenTtapun.  bnok. IlpaBuna
odopmiteHus OTCTYTIOB.
WHucTpykuuns IIPUCBaVBaHMsL.
I'pynmosoe [IpUCBauBaHUE.
KomOunupoBaHHbIe

WHCTPYKIIUY TIPUCBAWBAHHMS.

BBon nanubix. BeiBog pe3ynbTaToB
pabOTHI TPOTPAMMBEI.

Oyukumu input u print. [lapamerpsr
¢byHKIMM print.
Onepatopsl
Jlornueckue
orepaTopsl and, or, not.
Wuctpykuus BeTBienus if...else.
[IpoBepka HECKOIBKUX yCIOBUH.
WucTpykums IUKITA while.
Wuctpykuus nukia for.

OyHKIUA range.

Wuctpykuuubreak, continue, pass,
else.

Pexomenoyemvie ucmounuxu:
OcHosnas rumepamypa - 8.[1,2]
Jononnumenvnas 1umepamypa -

8.[1-3]

CpaBHCHHUA.

Kommbrorepasie cumynsiiuu
(TIpaKTUYECKUE 3aHATHUS B
KOMITHIOTEPHOM KJ1acce, Mpu
KOTOPBIX CTYJEHTBI «00Yy4aroTcs
JNENCTBUEM» B YCIIOBUSIX,
CHOCOOCTBYIOLIUX MPAKTHUYECKOMY
MIPUMEHEHHUIO HABBIKOB TIPH
BBLIIOJIHEHUH UMH
po(eCCHOHATBHBIX
00s13aHHOCTEH).

3aHsATHS B MHTEPAKTUBHOU (popme B
BH/JIE JUCKYCCHUI.

OTaIlbl 3aHITUS
-MHJIMBUyalTbHOE BBITIOTHEHUE
3aJIaHui

- TPYMIIOBOM pa300p pe3ynbTaToOB
BBITIOJIHCHHS 3aJaHHI.

Tema 4. @yHKIUH,
MOAYJIH,

daitnel,
UCKITIOYCHUSL.

Oynkiun. Co3znanue QyHKIHH.
NHcTpykuns return. Br13os
GbyHKIUH.

[lepenaua apryMeHTOB B (DyHKIIHIO.
HeoGs3aTenpHble apryMeHTBHI.
OYHKIMU C MEPEMEHHBIM YHCIIOM

apryMEHTOB.

I'noGannHbBIE u JIOKAJIbHBIC
IIEPEMEHHBIE.

AHoHUMHBIC QyHKIIUU. DyHKITUH-
reHEepaTOPBI. Jlexopatopbl
GbyHKIHH.

Brnoxennsie GyHKIHN.

PexypcuBHbIe




byHKIUH.

Monynu. WHctpykuuu import u
from. Co3maHue U HCIONB30BaHUE
cOOCTBeHHBIX ~ Momyseid.  O030p
cTaHnapTHoi oubnuorexu Python.
daiinel. MeToas! U1t paboThI C

TEKCTOBBIMH  (aitnmamu. DyHKIHMN
TUISt paboThI c ¢aitnamu.
[lepenanpaBienne  BBOAA/BHIBOJA.

Coxpanenue 0OBEKTOB B (haiii.
UcknroueHus. O6paboTtka
ucKioueHui. MucTpyknus try
except. [Tonyyenne nndopmannu 06
uckimoueHnn.  Co3aHue  HOBBIX
HCKIIFOUEHUH.

Pexomenodyemvie ucmounuxu:
Ocnosnas nrumepamypa - 8.[1,2]
Jlononnumenvnas aumepamypa -
8.[1-3]

KommnbsrorepHsie cuMysinun
(mpakTHUeCKue 3aHATUS B
KOMITIBIOTEPHOM KJIaCcCe, IIPU
KOTOPBIX CTYJEHTHI «00yJaroTcs
NEHUCTBUEM» B YCIIOBUSIX,
CIOCOOCTBYIOUIMX MPAKTUUECKOMY

Tema 5. IIPUMEHEHHUIO HABBIKOB IIPH
CranpaprtHas bubnuorexu 1 pemieHus BBITIOJTHEHUH UMU
oubnmoTeka, MaTeMaTHYECKUX M HAyYHBIX 3a/1a4 | MPO(ECCHOHAIBHBIX
HaIlMCaHUe (SymPy, NumPy, Matplotlib). | o6s3anHOCTEIH).
CLICHapHUEB. Monaynmu ans paboThl ¢ Aaroil | | 3aHATHSA B MHTEPAKTHBHOH (opme B
BpeMeHeM. KOHTEKCT BBHINOTHEHHS | BUAE TUCKYCCHIA.
CLICHAPHEB. DTaribl 3aHATHS:
Pexomenoyemvie ucmounuxu: -MHJIMBUyalIbHOE BBITIOJTHEHUE
OcHosnas rumepamypa - 8.[1,2] 3aIaHuI
Jononnumenvnas numepamypa - - TPYIIOBOM pa3dop pe3ynbTaToB
8./1-3] BBIIOJIHCHMS 3aJaHMI.
2-ii ceMecTp
Kitaccrr B A3BIKE Python. | KommnbroTepHbie cumynsuuu
Wuctpykuusa  class.  Co3pmanue | (MpakTUYECKHE 3aHATHUS B
9K3EeMILIsIpa Kiacca. KOMITBIOTEPHOM KJ1acce, IpH
ATpuOyTBl Kjlacca M SK3EMIUIIpa | KOTOPBIX CTYAEHTHI «00y4aroTCst
KJ1acca. NENUCTBHEM» B YCIIOBHSIX,
3aKphIThIe aTPUOYTHI. CIOCOOCTBYIOUINX MPAKTUUYECKOMY
Tema 6. Meroasl kiacca. lcnonp30BaHUE | IPUMEHEHUIO HABBIKOB IIPU
CCBUIKM Ha DHK3EMIUIAp KJjacca. | BHIIOJIHEHUU UMU
OOBEKTHOOPUECHTHP
OBAHHOC Cratudeckre MeTonbl. 3akpbIThie | MPO(EeCcCHOHATBHBIX
Mmetoabl. CrenuanbHble METOABI. | 00sI3aHHOCTEN ).
IPOrpaMMHUPOBAHUE.

[Teperpy3ka omnepaTtopos.
HacnenoBanue. MHOKeCTBEHHOE
HacJea0BaHUeE. AOGCTpaKTHbIE
METO/IBI.

CaoiicTBa Kjacca.

Pexomenoyemvie ucmounuxu:
Ocnosnas aumepamypa - 8./1,2]

3aHATHS B UHTEPaKTUBHOU (popme B
BUJIE TUCKYCCHI.

DTarbl 3aHATHS:

-UHAUBUIYAJIbHOE BBINIOJIHEHUE
3aaHui

- TPYIIIOBOM pa3dop pe3ynbTaToB
BBINOJHEHHUS 33/ IaHUM.




Llononnumenvnas tumepamypa -

8./1-3]

Tewma 7. PazpaboTka
rpaduueckux
uHTEpEnCOoB.

COOBITUIIHO-OPUECHTUPOBAHHOC
IPOrPaMMHUPOBAHUE.

CobbiTie. O6pabOTUYNK COOBITHSL.
[uxm 06paboTKU COOBITHH.
WHCTpyMEHTBI I71s1 CO3IaHuUs

rpaduyecKkux uHTepdeiicon
nonb3oBarens (GUI).

Pa3pabotka rpaduyeckux
uHTEpdeicoB. Co3nanue u
HacTpoiika 6a30BOTO OKHA.
DeMeHTHI rpauuecKkoro

untepdeiica (Bumxersl). CoznaHue
U KOHQUTYPHUPOBAaHUE BUJKETA.
Menexep pa3MeleHus.
Ucnonb3oBanue sneMeHToB Button
(Knomnka), Label (Hagmucs), Entry
(ITome BBOA).

Hcnons3oBanne cTaHIapTHBIX
JIMAIOTOBBIX OKOH. OOpaboTka
COOBITHIA.

Pexomenoyemvie ucmounuxu:
OcHosnas niumepamypa - 8.[1,2]
Jononnumenvnas aumepamypa -

8./1-3]

Kommbrorepasie cumymnsuu
(IpakTUYeCcKue 3aHATUS B
KOMITHIOTEPHOM KJ1acce, Mpu
KOTOPBIX CTYJEHTHI «00Yy4aroTCs
NENCTBUEM» B YCIIOBHSIX,
CHOCOOCTBYIOLIUX MPAKTHIECKOMY
MIPUMEHEHHUIO HABBIKOB TIPHU
BBITIOJITHEHUH UMH
poQeCCHOHATBHBIX
00s13aHHOCTEH).

3aHsATHS B MHTEPAKTUBHOU (popme B
BUJIE TUCKYCCHI.

OTamnel 3aHATHSL:
-MHJIMBUyalIbHOE BBITIOTHEHUE
3aJIaHHi

- TPYIIOBOM pa3dop pe3ynbTaToB
BBITIOTHEHUS 3aJJaHUH.

Tema 8. Cpena R.
Jannsie B R.
Knaccel, 00beKTHI,
THUIIBI, CTPYKTYPHI .

YcranoBka cpenel  R.  Ilondrue
Habopa U CTPYKTYpbI JaHHBIX.
Bekrop, ciocoOs! 3a1aHusl.
CHMBOJIbHBIE BEKTOPBI U CTPOKH
YucnoBble U JIOTHYECKUE BEKTOPHI.
3ananue UMEH AJIeMEHTaM
BEKTOPOB.

Bexkrops! n unAekcbl. OyHKIMA
which().

3amganue matpuiibl. Onieparu Ha
MaTpUlaMU u HH/IEKCaMU.
MHoromepHsbie

MacCHBBI.

Crnncku. @akTopsl ¥ TaOIUIBI
TeXHOIOrMM NOTyYeHUs JAHHBIX.
KitaBuaTtypHbIi1 BBOA.

VIMIopT AaHHBIX U3 pa3IMYHbIX
WCTOYHUKOB. VMmopT u3 aiinos
CSV, Excel, XML-aiinos.
Nmmnopr JIaHHBIX.
Oynkius scan().

Oynkuuu read.table() u read.csv().
Pexomenoyemvie ucmounuxu:
OcHosnas rumepamypa - 8.[1,2]
Lononnumenvnas numepamypa -
8.[1-3]

KomrnbroTepHbie CUMYIISIUH
(MpaKTHYECKUE 3aHIATHS B
KOMIIBIOTEPHOM KJ1acce, MpH
KOTOPBIX CTYJACHTBI «00yJatoTCs
JCUCTBUEM» B YCIIOBUSX,
CTIIOCOOCTBYIOUIMX MPAKTUIECKOMY
MPUMEHEHHIO HABBIKOB MIPH
BBITTOJIHEHHUH UMHU
poeCCUOHATBLHBIX
00s13aHHOCTEH ).

3aHATUS B MHTEPAKTUBHOW (hopMe B
BUJIE TUCKYCCHIA.

DTarbl 3aHITHSA:
-MHIMBH/IyaJIbHOE BBITOJHCHHE
3aIaHUN

- TPYIIIOBOM Pa300p pe3ynbTaToB
BBITOJIHCHUS 3a/IaHUHA.

Tema 9.

BriBog nanHbIx. @yHKImsa write().

KomnbproTepHble CUMYIISIIAT




Ynpasnsromue
KOHCTPYKUHUH S3bIKA
U MaTeMaTuka B R

Oynkuus cat().

Oyuknuu write.table(), write.csv() u
write.csv().

IToBTOpenue u nMKiIbl. BeltonHeHNE

npu HACTYIUICHUH YCIIOBHSI.
Onmneparop if.

Onmneparop ifelse. Onepatop for.
Omneparop  while.  Omeparopsr

repeat, break u next.

Omneparop switch. [Ipocreiimue
ornepanuu. Jloruueckue oneparym.
MaremaTrueckue GyHKITUH.
CrannmaptHas popma 3aJaHus

byHKIIUU
ApryMeHr. dopmainbHbIe
apryMEHTHI, JOKaJIbHBIE

MePEeMEHHbIE U CBOOOHBIC
nepemennsie. [lomnas hopma
3a/laHus

GbyHKIHN.

[Tpumeps! HancaHus QYyHKIHHA ¢
Hcnons3oBaHueM yIIpaBIIsAIOMINX
KoHCTpyK1uid Co3ianue
MePEMEHHBIX.

[lepermeHoBaHuE U IEPEKOAUPOBKA
nepeMeHHbIX. [IponyiieHHbIe
3HAYEHUSI.
Uckmrouenue
3HAYECHUU u3
[TpeoOpazoBaHue THUIIOB.
Pexomenoyemvie ucmounuxu:
OcHosnas rumepamypa - 8.[1,2]
Jononnumenvnas numepamypa -
8.[1-3]

IIPOITYLLIEHHBIX
aHaausa.

(mpakTUYeCKue 3aHATUS B
KOMITHIOTEPHOM KJ1acce, Mpu
KOTOPBIX CTYJEHTBI «00Yy4aroTCs
NEHCTBUEM) B YCIIOBHSIX,
CHOCOOCTBYIOLTUX MPAKTHUYECKOMY
MIPUMEHEHHUIO HABBIKOB TIPH
BBIIOJIHEHUH UMH

PO eCCHOHANTBHBIX
00s13aHHOCTEH).

3aHsTHS B MHTEPAKTUBHOU (opme B
BHJIE JUCKYCCHUI.

OTanel 3aHATHSL:
-MHJIMBUyalIbHOE BBITIOJTHEHUE
3aJIaHuI

- TPYIIIOBOM pa3dop pe3ynbTaToB
BBITIOTHEHMS 3aJJaHUH.

Tema 10.
I'paduueckue

BO3MOXHOCTH sA3BbIKa
R

CoprupoBka ¥ OOBCIMHEHHUE
HaOOpOB TaHHBIX.
['paduueckoe HPE/ICTABICHUE

TaHHBIX, TpadUIecKre mapaMeTpehl.
CumBousl u nuann. L{Bera.
XapaKTepUCTUKU TEKCTA.

Pazmepbl  nuarpaMm W TOJEH.
Hactpoiika mapameTpoB oceil u
YCIIOBHBIX 0003HAYECHU.

Jlerenna.

An"orauun. O0se1HEHVE
JUarpaMM.

Cronbuatele TuarpaMMel.

[IpocTbie quarpamMmbl, COCTaBHBIE U
JUarpaMMbl ¢ TPYIIIUPOBKOM.
JluarpaMMmbl [Tl CPETHUX
3HAYEHUM.

I'ucrorpammel. J{narpamMmel
pa3maxoB. ToueuHble 1UarpamMmsl.
Pexomendyemvie ucmoynuxu:

KomrmbroTepHble CUMYTISITUT
(mpakTUYeCcKue 3aHATUS B
KOMIIBIOTEPHOM KJ1acce, MpH
KOTOPBIX CTYACHTBI «00y4aroTcs
JNENUCTBUEM» B YCIIOBUSIX,
CHOCOOCTBYIOLIUX MPAKTUUYECKOMY
MPUMEHEHUIO HaBBIKOB TIPU
BBITIOJTHCHUH HMH
podhecCHOHATBHBIX
00s13aHHOCTEH).

3aHATHS B UHTEPAKTUBHOU (popme B
BUJIE TUCKYCCHIA.

DTanbl 3aHATHSA:
-MHMBHIyaJIbHOE BBITOJTHEHHE
3aJaHuN

- TPYMIIOBOM pa30op pe3ynbTaToOB
BBITIOJTHEHMSI 33/I1aHUH.




Ocnoenas nrumepamypa - 8.[1,2]
Lononnumenvnas numepamypa -
8.[1-3]

6. I[lepeyeHb yueOHO-MeTOAUYECKOTO 00eCTIedeHHUsI IIs1 CAMOCTOSITEJILHOM

padoThI 00Y4AKOIIMXCS M0 TUCHUILITIMHE

IlepeyeHb BONIPOCOB, OTBOAMMBbIX HA CAMOCTOSITEIbHOE OCBOCHHE
AUCHMILTAHBI, OPMBI BHEAYAUTOPHOI CAMOCTOSATEILHON padoThI

HanmenoBanue TeMm

IlepeuyeHb BONPOCOB, OTBOAUMBIX HA

®opMbl BHEAYAUTOPHOM

(pa3nesoB) CaMOCTOsSITe/IbHOE OCBOEHHE CaMOCTOSITeIbHOM PadoThl
AUCIHHUILIMHBI
Tewma 1. Cpena nporpamMmmupoBanus. | Pabora ¢ ocHOBHON U
S3b1kH Hcnonbs3oBanne TOKyMEHTALUU. JOTIOJTHUTEIbHOU
IpOrpaMMHUPOBAHUS JUTEPaTypoil;  COCTaBJICHUE
rJaHa U3y4aeMOoro
MaTtepuana.
Brinonnenue JOMAIIHUX
3aJIaHuM K KaXJI0MY 3aHITHIO.
Tema 2. MeToibl CITUCKOB: PaGora ¢ ocHOBHOU U
Tumsr JTAHHBIX U | 10OaBJICHHE U YAAJIICHHUE JIOTIOJTHUTEIIHLHOM
ONEpALMH SI3bIKA 3JIEMEHTOB, IIOUCK JIEMEHTA, JTUTEpaTypoil;  cOCTaBIEHHUE
Python COpPTUPOBKa, peoOpa3oBaHue IiaHa M3y4aeMoro
CllMCKa B CTPOKy. MHOromepHsie | MaTepuana.
CITHCKH. Brimonnenune JIOMAIITHAX
Onepanuu Haja KopTexamMu. MeTroabl | 3aaHUH K KaKIOMY 3aHSTHUIO.
KOPTEXEH.
MeTtosl 1y1st pabOThI CO CTIOBAPSIMHU.
MeTto1b1 U1l pabOThI ¢ MHOYKECTBAMHU.
Tema 3. PerynsipHble BEIpasKeHUSL. PaGota ¢  OCHOBHOH W
Nuctpykuuu B s3bike | Kaprexu (co3manme, omnepaunuu, | JOTMOJHUTEIbHON
Python. utepanus). MHoxecTBa (CO3/laHue, | IUTEPATypoOd;  COCTaBIICHUE
orepanuu, UTeparus). Ij1aHa M3y4aeMOoro
Marepuasia.
Brimonnenue JIOMAIITHUX
3aJIaHUM K KaXKJIOMY 3aHSITHIO.
Tewma 4. Coznanne QyHKIUN. Pabota ¢ ocHOBHOW W
DyHKINH, MOAYIIH, Heo0s3aTenbHble apryMeHTHI. JOTIOJTHUTEIbHOU
Gbaiael, HCKIIOYCHUS. | AHOHUMHBIE  (QYHKIMUA. DYHKIUU- | TUTEPATYpPO;  COCTaBJICHHUE
reHepatopsl. [lekopaTopsl rJiaHa M3y4aeMoro
bynkumii.  BioxeHHble  QyHKIUU. | MaTepuaia.
PexypcuBHbIe HyHKITUU. Brinosninenue JIOMAIITHUX
Uckmouenust. [Tonydenue | 3ajaHuil K KaXA0MY 3aHSTHIO.

UHPOpPMALUHU 00 UCKITIOUYCHUH.
Co31aH1e HOBBIX UCKIIIOUEHUHN.

Tema 5. PaGora ¢ ocHOBHOUH W
CrangapTHas bubnnorexu TUIA pelIeHUsl | TOMOJIHUTEIbHON
oubnuoreka, MaTeMaTUYeCKUX W Hay4dHBbIX 3a/]ad | JUTEpaTypoi;  COCTaBICHHUE
Hanucanue cuenapuen. | (SymPy, NumPy, Matplotlib). rJIaHa M3y4aeMoTo
Monaynun ans paboTel ¢ JaTo W | Marepuaia.
BpeMeHeM. KoHTekcT  BhIMOJIHEHUs | BeimomHnenue JIOMAIITHUX

CIICHAPHEB.

3aJIaHUH K KQKJI0MY 3aHSITHIO.




Tema 6. HaciaenoBanue. PaGora ¢ OCHOBHOW W©
OOBEKTHOOPUEHTUPOB | MHOXKECTBEHHOE HACIEIOBAaHUE. JOTIOJTHUTETbHON
aHHOE AOcTpaktHble  Meronbl.  CBOWCTBa | JUTEpATypoOil;  COCTaBJICHUE
MporpaMMHUpOBaHUE. KJ1acca. IiaHa 13y4aeMoro
Marepuasia.
Brimonnenue JOMAIITHUX
3aIaHUM K KaXKIOMY 3aHSITHIO.
Tema 7. DIIeMEHTHI rpaguIecKoro Pabota ¢ ocHOBHOW W
Pa3paboTka untepdeiica (Bumketsl). Co3aaHue M | AOMOTHUTEIBHON
rpaduyeckux KOH(QUTYpUpOBaHUE BUIKETA. JUTEPATypoOi;  COCTaBJIECHHUE
uHTep(DercoB. rJaHa M3y4aeMOoro
MaTtepuana.
Brinonnenue JOMAIIHUX

3aI[aHHi/JI K KQaXKXKJI0MY 3aHATHIO.

Tema 8. Cpena R. MHoOroMepHbI€ MAaCCHUBBI. PaGora ¢ ocHOBHOU U
[annsbie B R. Crnucku. @akTopbl ¥ TaOJIULBI. JOTIOJTHUTENBHOU
Knaccol, 00beKTHI, TexHOoI0rnu Mnony4eHus JIUTEPaTypo;  COCTaBICHUE
THIIBI, CTPYKTYDBHI . JTAHHBIX. IJ1aHa H3y4aeMOro
Marepuasa.
Brimonnenue JOMAIHUX

3aJaHuN K KaXXJOMY 3aHATHIO.

Tema 9. Pabora ¢ ocHOBHOH ©
Ypasnsromue [Ipumeps! HanucaHus TOIOJTHUTEILHON
KOHCTPYKLUU SI3bIKa U | QYHKIIHI C HCIIOJIb30BaHUEM JUTEPaTypoi;  COCTaBJICHHUE
MaTeMaTuka B R YOPaBISIOMUX KOHCTPYKIIUH. IUTaHa H3y4aeMoro
Co3znanue mepeMeHHbBIX. MaTepuaa.
[Mpumenenne (ynkuuii Kk MatpuiaMm u | Belmonnenue TOMAIITHUX

TaOJIMIaM JaHHBIX.

SaHaHI/Iﬁ K KQ&KIOMY 3aHATHIO.

Tema 10. I'ucrorpammel. Jluarpammsl pasmaxoB. | Pabota ¢ ocHOBHOW u

['padpuaeckue TodeuHsle TUArPAMMBI. JIOTIOJTHUTEIbHON

BO3MOYKHOCTH s13bIKa R JIUTEPaTypo;  COCTaBICHUE
IIaHa U3y4aeMOro
MaTtepuaa.

HepequL BOIIPOCOB, 3anaHm?1, TEM AJA IMOJATOTOBKH K TEKYLIEMY

NN A W -

KOHTPOJII0

[IpumepHbIe BOIIPOCH! K KOHTPOJIbHBIM paboTam

. CozmaHue KJ1accos.

. CrenimanibHBIC METOJIBI Kjlacca.

. Peanmuzanus CBS3HBIX CITHCKOB.

. Ilonarue cTeka u ouepeau.

. PaGora ¢ TekcTOBBIM (haitiom.

. Co3nanue n 00paboTKa UCKITIOUCHUI.

[Ipumepsl 3a1aHU KOHTPOJIBHBIX padoT

Cosznaiite kmacc Queue, peanusyronuii padoty ¢ odepennto. Jlms xpaHeHuUs
AJIEMEHTOB OYEepeAu HCIOJIb3YWTEe CBA3HBIM cnucoK. KoinuecTBo 3JIEMEHTOB B
oueped HE OTPAHUYEHO, HO MOXKHO BKJIIOUUTH PEXKUM, KOTJIA NPU JOCTHKEHUU
3aJIaHHOTO KOJMYECTBA DJIEMEHTOB B ouepe/id BO30yKIaeTcs UCKIoueHue. B kiacce
JTIOJKHBI OBITh:

* KOHCTPYKTOp ¢ mnapameTpamu. llapamerp n omnpenenser KOJIUYECTBO



AJIEMEHTOB B OUY€pEeAM, MPHU JOCTHKEHUH KOTOPOro BO30YKJAeTcs UCKIoUYeHue (1o
ymonmyanuio n = 10). I[Tapamerp monitor ompenensieT, Hy>KHO JId KOHTPOJIHPOBATH
KOJIMYECTBO 3JIEMEHTOB B ouepenu. [lo ymomyanuio monitor = False (koHTpomst HET).
Ecnu monitor = True, To KOHTPOJIb BBITOTHSIETCS.

« wmetox push(self, value) - no6apnseT s3;meMeHT B odepenb. Eciau KommaecTBo
AJIEMEHTOB O4Yeped CTAaHOBUTCS KPATHBIM N, TO TOCiE T00aBJICHHUS SJIEMEHTa
BO30Y>KIaeTcs NCKITIOYEHHE;

* wmetoa pop(self) - ymanser siaeMeHT W3 OYepeArM U BO3BpaAllaET €ro
3HaueHue. Ecnum ouepean mycra, To Bo3Bpamaer None;

* top() - BO3BpAIlACT JIEMEHT, HAXOSAIIUNCS B Ha4alle O4epe/In, FJIEMEHT U3
ouepenu He yaansercsa. Ecau odepenp mycrta, To Bo3BpaiiaeT None;

. size() - BO3BpaIllaeT KOJIUYECTBO AJIEMEHTOB B OUEPEIH;

. isempty() - Bo3Bpaiaet True, eciiv ouepeb He COACPKUT DJIEMEHTOB,;
. empty() - yaanseT Bce dJIEMEHTHI U3 OUePe.Iu;

. Metonsl  next (self) m  iter (self);

. meton  str (self).

HUcnonw3yst co3maHHBIM KiacC pelunTe CleAyrolmyr 3aaady. IMmeercs
TEeKCTOBBIN (aiin data.txt, comepxamuii nensie yucia. B kaxmnoit ctpoke (aitna 20
MOXXET HAXOJUTHCA JIF00O€ KOJIMYECTBO YMCEN, B TOM YHCJIE CTPOKAa MOXKET OBbITh
nyctoi. Yucna pasmensiores 3amsaTeiMu. [lepen 4uciioMm u mocie Hero MOryT OBITh
npoOensl. Co3maiiTe HOBBIN (haiii, COAEpk AT ITH K€ YUCIIa, B KOTOPOM B KaXKJIOH
CTPOKE COAEPKUTCS POBHO S5 UHMCEl, KOTOPhIE pa3iesieHbl 3ansaToi u mnpodeaom. B
NOCJIETHEN CTPOKE MOKET ObITh MeHbIIE 5 uncesn. Paiii He COIEPKUT MYCThIX CTPOK
u JumHUX npoodenoB. dopma cmaunm paboThl: (ailn ¢ TeKcToM mporpaMmsbl. Mms
daiina (nusa crygaenta no gamunuu MBanoB) - MiBanoB.py. Daiin ¢ JaHHBIMU JOJKEH
UMETh UM, yKa3aHHOE B 3aAaHuu. Paiijl ¢ TEKCTOM MPOTPAMMBI IOJKEH CONEPKATh
HE00XO0IMMble KOMMEHTApUH.

7. @OH/ OLIEHOYHBIX CPEACTB JI MPOBEJCHUS MPOMEKYTOUHOMN
arrecTAlUM 00y4YAIOLIUXCA M0 JAHHOW TUCUMILIJIMHE

OueHouHble  CpeACTBAa  MpeAHA3HAYEHBl i KOHTPOJSI M OICHKHU
00pa30BaTeIbHBIX JOCTIKEHUM OO0YydYaloIMXCs, OCBOMBIIMX MpPOrpaMMy y4eOHOMH
TUCHUTUTMHBL « KOMITBIOTEPHBIN TPAKTUKYM.

@OoHJ OLEHOYHBIX CPEICTB BKJIOYAET KOHTPOJbHBIE MaTepuaibl s
MPOBEJEHUS TEKYIIETO KOHTPOJIS U TPOMEXKYTOUYHOM aTTECTALINH.

7.1 Onncanne nmokasaresieil 1 KpuTepueB OLCHUBAHUA KOMIIETEH NI

Ilnanupyembie YpoBeHb 0CBOEHMSI
pe3yJbTaThl
0CBOEHMUS
KOMIIETeHIIHH | «HEYIOBJIETB | «YAOBJIETBOP
(MHAUKATOpPA OpUTEJIbLHO) UTEJIbHO»
AOCTUKEHM S
KOMIIETEHIIUH)

Onenounoe
«XOpOoLIOo» «OTJIHYHO» CpeacTBO

ITKH-2 ¢cnoco0HOCTh NPHUMEHATh MATEMATHYECKHE METOAbI JJIs PellleHNsl CTAHAAPTHBIX




Ilinanupyemsbie
pe3yabTaThl
OCBOEHHS
KOMIIETEeHI[MH
(MHaUKATOpPA
JOCTHKEHUS
KOMIIETEHIIMH)

YpoBeHb OCBOCHHSI

«HEYAOBJIETB
OPHUTECJIABHO»

«Y/IOBJIETBOP
UTEJbHO»

«X0opouIo»

«OTJIHYIHO»

OneHnounoe
CpeacTBO

npogeccuoHATbHBIX 32/1a4, HHTEP

NPETUPOBATD MOJYYCHHBIC MATCMATHYCCKHC PE3YJIbTAThI

JleMOoHCTpHUpYET 3H

dHUA MaTEMATHU4C

CKHX MCTOJ0B, IPUMCHACMBIX B MCHCI?KMCHTC

3HaTh: ®parmentapn | Hemonnsie Cdopmuposa | ChopmupoBa | Bompocsr s
MaTeMaTUYECKUE | O€ IIPEJICTABICHH | HHBIE, HO HHBIE OLICHKH 3HaHUU
METO/IBI, IIPEJICTABICHU | 51 O colepKallue | CHCTeMaTH4eC | U YMEHUH,
IIPUMEHSIEMBIE B | € O MaTEMaTUYECK | OTACIbHBIE KHE IIPAKTHKO-
MEHEPKMEHTE MaTeMaTHYeCK | MX METOJax, po0ebl IIPEJICTABICHU | OPUECHTUPOBAH
UX METOJIax, IIPUMEHSIEMBl | MIPEACTABIIEHU | 51 O HBIE 3a/1aHus,
IIPUMEHSAEMBIX | X B 10 MaTEMaTH4ECK | TECTOBBIC
B MEHEPKMEHTE | MaTeMaTU4eCK | UX METO/ax, 3a/laHus
MEHEIKMEHTE UX METOoJIax, MIPUMEHSIEMbIX
IPUMEHSAEMBI | B
X B MEHEIKMEHTE
MEHEKMEHTE
YmMmerb: O®parmentapH | Hecucrematu | B nenom CdopmupoBa | Borpocsr aiis
JEMOHCTPUPOBATh | O€ YMEHUE 4ECKOe YCHEIIHOE, HO | HHOE YMEHUE | OLICHKU 3HAHUI
3HAHUSA JEMOHCTPUPO | IPUMEHEHHUE | COAEpXKallee | AEMOHCTPUPO | M YMECHHH,
MaTeMaTUYECKUX | BaTh 3HAHUS YMEHUH OTJIENIbHbIE BaTh 3HAHUSA IIPAKTHKO-
METOJI0B, MaTeMaTU4eCK | JEMOHCTPUPO | MPOOeEsb MaTeMaTU4eCK | OPUECHTUPOBAH
IIPUMEHSIEMBIX B | UX METO/IOB, BaTh 3HAHUS yMEHHE UX METO/IOB, HBIE 3a/1aHus,
MEHEIPKMEHTE IIPUMEHAEMBIX | MATEMATUYECK | JEMOHCTPUPO | IPUMEHSAEMBIX | TECTOBBIE
B UX METO/IOB, BaTh 3HAHUS B 3a/laHus
MEHEPKMEHTE | IIPUMEHSEMbl | MaTEMaTHUYECK | MEHEDKMECHTE
X B UX METOJIOB,
MEHEPKMEHTE | IIPUMEHSAEMBI
X B
MEHEPKMEHTE
[TpumensieT MaTeMaTH4eCKUE METObI U MOJEINH 17151 0OOCHOBAHUS MPUHATHUS YIIPABICHUECKUX
pEIICHHUI.
3HaTh: @®parmeHnrapH | Henonnsie Cdopmuposa | Chopmuposa | Bompocs! amst
MaTEMaTUYECKHUE | O€ IIPEJICTABICHHU | HHBIE, HO HHBIE OLICHKM 3HaHWUU
METO/Ibl U MOJIENH | IIPEJICTABIECHU | 51 O coJiepKallie | CUCTeMaTH4eC | U YMEHUH,
11 OOOCHOBAaHUA | € O MaTEMaTU4YECK | OTACIbHBIC KHE IIPAKTHKO-
MIPUHSTHS MaTeMaTHYeCK | UX METOJax U | MpOoOesb IIPEJICTABICHU | OPUEHTUPOBAH
YIPAaBICHYECKUX | UX METONAX U | MOJEJIAX I | IPEICTaBJICHU | g O HBIE 3a/1aHus,
pelieHni MOJIENISAX JUIE | OOOCHOBaHUS | 5 O MaTEMaTHYECK | TECTOBBIE
O00OCHOBAaHHUS | MIPUHATHUS MaTEMaTHUYECK | UX METOAAX U | 3aJaHus
HIPUHATHSA YIOPaBIEHYECK | UX METOJAX U | MOJEIAX JJIs
YIOpaBJIEHYECK | UX PEIIeHU | MOAEsaX AN | 0OOCHOBaHUS
UX pelIeHui 00OCHOBaHUS | MPUHATHS
IPUHATHS YIPaBIEHYECK
YIIPABJICHYECK | UX PELICHUN
HX pelICHUN
Ymers: @®parmenrapH | Hecucremarn | B nenom CdopmupoBa | Bonpocs! mis
IPUMEHATH 0€ yMCHHE 4ECKOE YCHEIIHOE, HO | HHOE YMEHUE | OLICHKU 3HAHUUI
MaTeMaTUYECKHE | IPUMEHSITh IIPUMEHEHUE | coepXkKalllee | IPUMEHATh U YMEHUH,




Ilinanupyemsbie

YpoBeHb OCBOCHHSI

pe3yabTaThl
OCBOCHHS
Ounenounoe
KOMIIETEHIIUH | «HEYAOBJIETB | «yd0BJIETBOP
«X0pOoLIOo» «OTJIMYHO» CPeACTBO
(mHaUKaTOpa OPHUTEJIBLHO» UTEJILHO»
AOCTHKEHUS
KOMIIETEHIIMH)
METOJbI U MOJICIIA | MATEMAaTUYECK | YMEHUE OTJIEIIbHBIE MaTE€MaTH4YeCK | TPAKTHKO-
111 OOOCHOBAHHUS | M€ METO/bl U | IPUMEHSATh npoOebt Y€ METOABI U | OPUEHTUPOBAH
MIPUHSATHSA MOJEIIHN JUISt MaTeMaTH4YECK | yMEHUE MOJEIH IS HBIE 3aJ]aHus,
yNpaBIE€HYECKUX | OOOCHOBAaHUS | M€ METOABI U | IPUMEHATH 000OCHOBaHUS | TECTOBBIE
peneHuin MIPUHATHUSA MOJEIHN JUIst MaTE€MaTH4YeCK | IPUHATHUS 3a/1aHMs
yIpaBjiIeHYeCK | 0OOCHOBAaHUS | M€ METOABI U | YIPaBIEHUYECK
UX pelIeHuin MIPUHATUSA MOJENN JJIst UX pelIeHuN
ynpaBjieH4eCK | 000CHOBaHMS
UX pelleHUN HNPUHATUA
YIIPaBICHYECK

WX pelIeHUu

COIIep)KaTeJ'ILHO HHTCPHNPETUPYCT PE3YJIbTATHI, IIOJIYUCHHBIC IIPHU UCIIOJIB30BAHUN MATCMATUICCKUX

MoOJeIICH
3HaTh: @®parmentapH | Henonnbie Cdopmuposa | ChopmupoBa | Bonpocsr mis
pe3yJIbTaTHlI, oe MPEJICTABJICHU | HHBIE, HO HHEIC OIIEHKHU 3HAHHI
IOJIyYEHHBIE TP | IPEACTABIICHH | 5 O COZEpKAIIUE | CUCTEMATHYEC | U YMEHHUM,
HCIIOJIb30BAHUH eo pe3yJsibTaTax, | OTIEJIbHbIC KHe MPaKTUKO-
MaTeMaTHYeCKHX | pe3ylbTaTaX, | MOJYYEHHBIX | MPOOEIbI MPEICTABICHU | OPUEHTUPOBAH
MozeeH MOJYYECHHBIX | IPH MPEJCTABICHHU | 4 O HBIC 3aJ]aHUs,
npu HCIIOJI30BaHU | 5 O pe3yJibTatax, | TECTOBBIE
HCIIOJIF30BaHU | U pe3yibTaTax, | MOJYYEHHBIX | 3aJaHUS
u MAaTeMaTUYECK | MOJYYEHHBIX | IPU
MaTeMaTHYECK | X MOJACIICH npu HCIIOJIb30BaHU
HUX MoJenen HCIIOJIb30BaHU | U
" MaTeMaTHIECK
MaTeMaTHYeCK | UX MOJAeIeH
HUX MoJeJIel
Ymersn: @®parmenrapH | Hecucremarn | B nenom CcdopmupoBa | Bonpocs! qis
CoAEepKATEIBHO 0€ YMEHHUE JeCcKoe YCIEIIHOE, HO | HHOE YMEHUE | OLEHKHU 3HAHUI
WHTEPIPETUPOBAT | CONEPIKATENIbH | IPUMEHEHUE COoZEpKAIllee | COAEPkKATEIbH | U YMEHHU,
b pe3yJIbTaThlI, 0 YMEHUHI OTJICIBHBIC 0 MPaKTUKO-
MOJIyYCHHBIE TIPU | HHTEPIIPETHPO | COAEPIKATEND | MIPOOEITBI HMHTEPIIPETUPO | OPUEHTUPOBAH
HCIIOJIb30BAHUH BaTh HO YMEHHE BaTh HBIC 3aJ]aHUS,
MAaTEMAaTUYECKUX | PE3yJIbTaThI, WHTEPIPETUDP | COIEPHKATENb | pE3yJbTaThI, TECTOBEIE
MozeeH MOJTy4YEeHHBIE OBaTh HO MOJTy4YEeHHBIE 3aJIaHus
npu pe3yJIbTaThl, UHTEPIIPETUD | IIpU
WCIIOJIb30BaHH | MOJIYYEHHBIE OBaTh HCIIOJIb30BaHU
u npu pe3yJIbTaThI, u
MaTeMaTUYECK | UCIOJIb30BaHU | MTOJTYUYECHHBIE MaTeMaTHIECK
uX Mojelen " pu uX Mojelen
MaTeMaTHU4YeCK | MCIOJIL30BaHI
UX MoJele u
MaTeMaTHIECK

UX MOJEJIEN

YK-4 Crioco0HOCTH MCII0JIB30BATH MPHUKJIAHOE IIPOrPaMMHOe o0ecreyeHue NP peleHun
npodeccHOHAJIBHBIX 32124




Ilnanupyemsle YpoBeHb 0CBOCHUA
pe3yJIbTaThl
OCBOCHHS
OueHounoe
KOMIIETCHIIUH | «HEYAOBJETB | «yA0BJETBOP
«X0opouIo» «OTIUYHO» CPeCTBO
(mHaUKaTOpa OPHUTEJIbHO» UTEJTbHO»
HOCTUKEHUS
KOMIIETEHIIMH)
Hcnonb3yeT 0CHOBHBIE METO/IbI U CPEJICTBA NIOJYUEHUS, PEACTABICHUS, XpaHEHUsI U 00paboTKU
JAHHBIX.
3HaTh: @®parmenrapH | Henonnsle Cdopmuposa | Chopmuposa | Bonpocs mis
OCHOBHBIE oe IIPEICTABICHHU | HHBIE, HO HHBIE OLICHKH 3HaHUU
METO/IbI U MIpeJICTaBICHU | s 00 coJlepKallie | cucTeMaTH4eC | U YMEHUH,
CpeacTBa e 00 OCHOBHBIX OTJIENIbHbIE KHE IIPAKTHKO-
MOJIy4EHUS, OCHOBHBIX MeTOoJIaxX U po6ebl MIPEJICTABICHU | OPUEHTHPOBAH
NIPENCTABICHNS, | METOJAaX U CpeaCTBax npeCTaBiIeHu | 5 00 HBIE 3a/1aHus,
XpaHeHus u CpeacTBax MOJTy4EHUSs, 100 OCHOBHBIX TECTOBBIE
00paboTKu IIOJTy4EHUH, IIPEJICTABICHU | OCHOBHBIX METOJax U 3a/laHus
JTAHHBIX MIPEJICTABJICHH | 5, XpPAHEHUS U | METOJax U CpelcTBax
s, XpaHEHUs U | 00paboOTKH CpeICTBax IIOJTy4€HUS,
o0paboTKu JAaHHBIX HOJTyYeHus, IIpeJICTaBICHU
JAaHHBIX IIPEJICTABJICHU | 51, XPAaHEHUS U
A, XpaHEHHUsI U | 00paboTKH
0o0paboTku JAHHBIX
JTAHHBIX
Ymersn: @parmenrapH | Hecucremaru | B nenom CcdopmupoBa | Bonpocs! nis
HCII0JIb30BATh 0€ yMEHHE YeCcKoe YCHEIIHOE, HO | HHOE YMEHHE | OLICHKU 3HAHUI
OCHOBHBIE UCIIOJIb30BaTh | IPUMEHEHUE | COIEpIKalllee | UCIOJIb30BaTh | U YMEHUH,
METO/IbI U OCHOBHBIE yMeHUI OTJIeJIbHbIE OCHOBHbIE MPAKTHKO-
CpeacTBa METOJIbI U UCIOJIb30BATh | MPOOEITBI METOJIbI U OpUEHTHPOBAH
MOJTy4EHUS, CpeacTBa OCHOBHBIE yMEHHE cpelcTBa HBIE 3a/1aHus,
MIPEICTABICHMS], | IOJyYEHUs, METOJIbI U UCIIOJIb30BaTh | MOJIy4YEHHUS, TECTOBBIE
XpaHeHus U MIPEJICTAaBICHHU | CPENCTBa OCHOBHBIE MIPEJICTaBICHU | 3aJaHUS
00paboTKH g, XpAaHEHUS U | TIOJy4YEHUS, METO/IbI U 1, XpaHEHUs U
JTAHHBIX 00paboTKn MIPEACTABICHU | CPEACTBA 00paboTku
JAHHBIX s, XpPAaHEHUS U | TIOJy4YEeHUs, JAaHHBIX
o0paboTKu IpeJICTaBICHU
JAHHBIX s1, XpPaHEHUs U
00paboTKu
JAHHBIX

JleMoHCTpHpYyET BII

aJICHUC HpOd)eCCI/IOHaJ'IBHI)IMI/I IMaKCTaMU IMPUKJIIaJHBIX ITPOTpaMM.

3HaTh: @parmentapH | Hemonnsle Cdopmuposa | ChopmupoBa | Bompocs! amst
npogeccHoHalbH | 0€ IIPEJCTABICHH | HHBIE, HO HHbIE OLIEHKHU 3HaHUH
bl TAKETHI NPEJCTABICHU | 5 O coJepxalie | CUCTeMaTH4yeC | U YMEHHI,
MPUKIIAJHBIX eo npoecCUOHa | OTICIIbHBIE KHe IIPAKTUKO-
porpamMm npodeccuoHa | JbHBIX npoOebt NPEJCTaBICHU | OPUEHTUPOBAH
JIbHBIX nakeTax IPEICTaBIEHU | 51 O HbIE 33J1aHN,
nakeTax NPUKIAJHBIX | 510 npodeccuoHa | TECTOBBIE
NPUKIAJHBIX | IpOrpaMm npoQeccuoHa | JbHBIX 3aJjaHus
porpamMm JBHBIX nakeTax
HaKeTax IPUKJIAJHBIX
NPUKIAJHBIX | IPOrpaMM
porpaMMm
YMmeTh: @parmentapd | Hecucremaru | B nienom CdopmupoBa | Borpocsl s




Ilinanupyemsbie

YpoBeHb OCBOCHHSI

pe3yabTaThl
OCBOCHHS
OueHounoe
KOMIIETEHIIUH | «HEYAOBJIETB | «yd0BJIETBOP
«X0opouIo» «OTIUYHO» CPeaCTBO
(mHaUKaTOpa OPHUTEJIbHO» UTEJTbHO»
HOCTUKEHUS
KOMIIETEHIIMH)
JEMOHCTPHUPOBATH | O€ YMEHHE 4EeCcKoe YCHEIIHOE, HO | HHOE YMEHHE | OLICHKU 3HAHUI
BJIaJICHUE JEMOHCTPUPO | IPUMEHEHHUE | COAEpXKalllee | AEMOHCTPUPO | U YMEHMH,
npodeccroHallbH | BaTh yMeHUI OTJIeJIbHbIE BaTh MIPAKTHKO-
BIMH [TAKETaMHU BIIaJICHUE J€MOHCTPHUPO | MPOOEIBI BIIaJICHUE OpUEHTHPOBAH
MIPUKIIAHBIX npodeccuoHa | BaTh yMEHue npodeccuoHa | Hble 3a7aHMs,
IporpaMmm JBbHBIMU BJIa/ICHNE JEMOHCTPHUPO | JIbHBIMH TECTOBBIE
[TaKeTaMu npodeccruona | BaTh nakeTaMu 3a/laHus
IIPUKJIAIHBIX | JIBHBIMU BJIaJICHHE IIPUKJIAIHBIX
porpaMm MakeTaMu npodeccuona | mporpaMm
IIPUKJIAIHBIX | JIbHBIMH
MporpaMm nakeTaMu
IPUKIJIaJHBIX
nporpamm
Bribupaer HeoO6x0auMOe MPUKIATHOE IPOrPaMMHOE 00ecTedeHre B 3aBUCMOCTH OT PeLIaeMoit
3a/1a4u
3HaTh: @parmenrapH | Hemonnsie Cdopmuposa | Chopmuposa | Bompocs! amst
HeoOxoIuMoe oe MIPEACTABJIECHU | HHBIE, HO HHBIE OLIEHKH 3HaHHM
MIPUKIIAIHOE IIPEJICTABICHU | 51 O coJlepKallie | CUCTEMaTH4eC | U YMEHUH,
MIpOrpaMMHOE €o HE0OXOUMOM | OTAENbHBIE KHe MPAKTHKO-
oOecrieueHue B HEOO0XOIMMOM | MPUKJIAAHOM | MIPOOEIIBI IIPEJICTABICHU | OPUEHTHPOBAH
3aBUCHUMOCTH OT | IPUKJIAJHOM | MPOTPaMMHOM | IIPEJICTaBJICHU | I O HBIE 3a/1aHus,
pelraeMoi 3a/1a4M | MPOrpaMMHOM | 0OeCTIedeHun | 51 0 HEOOXOIMMOM | TECTOBBIE
o0ecrieyeHnu | B HEOOXOJUMOM | MPUKJIAJAHOM | 3aJaHUs
B 3aBUCHMOCTH | MIPUKIAAHOM | IPOIrPaMMHOM
3aBHUCHUMOCTH | OT pElIaeMOi | MPOrpaMMHOM | oOecrieueHUun
OT pelmaeMon | 3amauu o0ecrieyeHUH | B
3a1a4u B 3aBHUCHUMOCTH
3aBUCHUMOCTH | OT peluaeMou
OT pelraeMoi | 3aga4u
3a/1a4u
Ymersn: @®parmenrapH | Hecucremarn | B nenom Cdopmuposa | Bonpocs! anst
BBIOMpATH 0€ yMEHHE 4ECKOE YCHEIIHOE, HO | HHOE YMEHUE | OLICHKU 3HAHUI
HeoOxoIuMoe BbIOMpATh MpUMEHEHHE | cojieprkalliee | BbIOMpaTh Y YMEHUH,
MIPUKIIAIHOE HEo0XouMoe | yMEHUH OTJIENIbHbIE HE00X0IMMOE | MPAKTUKO-
MIPOrpaMMHOE MIPUKIIaTHOE BBIOMpATh po0eb MIPUKIIATHOE OpHUEHTHPOBAH
oOecrieueHue B porpaMMHOE | HEOOXOAUMOE | YMEHHE IIPOrpPaMMHOE | HbIE 3aJjaHMsl,
3aBUCHUMOCTH OT | oOecliedeHre | MpUKIIagHOe BbIOMpATH o0ecrie4yeHre | TECTOBbIE
pemaeMoii 3a1a4uu | B porpaMMHOE | HeoOXoaumoe | B 3a/laHus
3aBUCHUMOCTH | o0ecriedyeHue | MpHUKIaJHOe 3aBUCUMOCTH
OT pemaemMol | B IIPOrpaMMHOE | OT penaeMoin
3a1a4n 3aBUCHMOCTH | oOecrieueHue | 3ajadu
OT pelaeMon | B
3a1a4n 3aBUCHUMOCTH
OT peLIaeMoi
3a1a4u

I/ICHOHBByeT MNPUKJIIaHOC IIPOrpaMMHOC obecrneucHue JJIA pCIICHHUA KOHKPCTHAIX IIPHUKIIAAHBIX 3aaa4.




Ilinanupyemsbie

YpoBeHb OCBOCHHSI

pe3yabTaThl
OCBOCHHS
OueHounoe
KOMIIETCHIIUH | «HEYAOBJETB | «yA0BJETBOP
«X0opouIo» «OTIUYHO» CPeACTBO
(mHaUKaTOpa OPHUTEJIbHO» UTEJTbHO»
HOCTUKEHUS
KOMIIETEHIIMH)
3HaThb: @®parmeHnrapH | Henonnsle Cdopmuposa | Chopmuposa | Bonpocs! mis
IIPUKJIATHOE oe IIPEJICTABICHHU | HHBIE, HO HHBIE OLICHKH 3HaHWUU
MIPOrpaMMHOE MIPEACTABIICHU | 5 O coJiepKallie | cucTeMaTH4ec | U YMEHUH,
obecrieyeHue A1 | € 0 MIPUKJIAIHBIX | OTACIBHBIE KHE IIPAKTHKO-
perieHus NPUKIAIHBIX | IPOTPAaMMHBIX | IPOOEIIbI MIPEJICTABICHU | OPUEHTHPOBAH
KOHKPETHBIX NPOTPaMMHBIX | 0OecHeueHHsX | MPeJICTaBIEHH | 5 O HBIE 3aJ1aHus,
MIPUKIIAIHBIX o0ecreuyeHusx | JUIsl petieHust | s 0 MPUKIAIHBIX | TECTOBBIE
3a1a4y JUISl pEIIEHNs] | KOHKPETHBIX | MPUKJIAAHBIX | IPOTPaMMHBIX | 3alaHus
KOHKPETHBIX | MPUKJIAAHBIX | MPOTPAMMHBIX | 00eCreueHusIX
NPUKJIAIHBIX | 3a7a4 o0ecrneueHMsx | Ui peLeHus
3a1a4 JUISL pEIIEHUs] | KOHKPETHBIX
KOHKPETHBIX | NPUKJIAJHBIX
OPUKIAIHBIX | 337134
3a/1a4
Ymersn: @parmenrapH | Hecucremarn | B nenom Cdopmuposa | Bonpocs! anst
HCIIOJIb30BaTh 0€ yMEHHE 4ECKOE YCIEIIHOE, HO | HHOE YMEHUE | OLICHKU 3HAHUI
MIPUKIIATHOE UCIIOJIb30BaTh | IPUMEHEHUE | COJEepiKalllee | UCIOJIb30BaTh | U YMEHUH,
IIPOrPaMMHOE IIPUKIIATHOE YMEHUU OTJIENIbHbIE IIPUKIIATHOE IIPAKTHKO-
oOecrnieyeHue i | IPOrpaMMHOE | MCIIOJIb30BaTh | IPOOEBI IIPOrpaMMHOE | OPUEHTHPOBAH
pelieHuin obecrieyeHrne | MPUKIIAJAHOE yMEHHE oOecrieueHHe | HbIE 3aJaHUA,
KOHKPETHBIX JUISL pEIIEHUH | IPOrpaMMHOE | UCIIOJIb30BATh | JJISl PELIEHUI | TeCTOBBIE
IPUKJIaTHBIX KOHKPETHBIX | oOecrieueHne | MpHUKIAJTHOE KOHKPETHBIX | 3aJaHUS
3a1a4 MNPUKIAIHBIX | 7S peUIeHUH | MpOrpaMMHOE | MPUKJIaJHbBIX
3a1a4 KOHKPETHBIX | oOecrieueHue | 3ajaad
MPUKIAIHBIX | 7S pelIeHUM
3a1a4 KOHKPETHBIX
MPUKIIATHBIX
3az1a4y

YK-15 cnoco0HOCTH pejieBAHTHO peliaeMbIM 33/1a4aM MCI0JIb30BaTh MHGOPMALHOHHbIE
pecypcbl 1 HHPOPMANMOHHO-KOMMYHHKAIIMOHHBbIC TEXHOJOTHH J1JIsl AOCTHKECHHS 1 eJIeH,
CBSI3AHHBIX € NPO(ecCHOHATBHOM 1eATeJbHOCTHIO, 00yUeHHneM, y4aCTHEM B KM3HH 0011ecTBa U
APYrux chepax Ku3HU

CamocTosTeTsHO BRIOUPAET M UCTIONB3YeT NU(PPOBHIE CPEICTBA OOIICHHS, OCYIIECTBIISIET TTOUCK W/WITH
CO3/JaHME KOHTEHTA B COOTBETCTBUU C LEJIbIO B3aUMOICUCTBUS, B TOM UUCIIE AJI1 OpraHu3aluu
COBMECTHOM JEATEIbHOCTH.

3HaTh:
TEOPETHUECKHIE
OCHOBBI
nudpoBbie
CpencTBa
o01IeHus,
CO3/IaHUS
KOHTEHTA B
COOTBETCTBUU C
LIEJIBIO
B3aUMOJICHCTBHUS

®parMeHTapH
oe
Ipe/ICTaBICHU
eo
TEOPETUYECKH
X OCHOBax
U(PPOBBIX
CpEICTB
oO1IeHuS,
CO3JTaHHS
KOHTCHTA B

Henomnnslie
MIPEACTABICHU
S0
TEOPETHUECKHU
X OCHOBax

1 poBbIX
CpelCTB
00IIeHHs,
CO3JaHUs
KOHTEHTA B
COOTBETCTBUHU

Cdopmuposa
HHBIE, HO
coJepxarue
OTJEJIbHBIE
npoOebt
IpeCTaBICHU
10
TEOPETUYECKH
X OCHOBax

U (HPOBBIX
CpeICTB

Cdopmuposa
HHBIC
CHCTEMAaTH4eC
KHUe
Hpe/ICTaBICHU
10
TEOPETHUECKH
X OCHOBax
U(PPOBBIX
CpencTB
OOIIICHUS,

Bonpocs! s
OLICHKH 3HaHWUU
U YMEHUH,
IIPAKTHKO-
OpPUEHTUPOBAH
HBIE 3a/1aHus,
TECTOBBIE
3a/laHus




Ilinanupyemsbie

YpoBeHb OCBOCHHSI

pe3yJIbTaThl
OCBOCHHS
OueHounoe
KOMIIETCHIIUH | «HEYAOBJETB | «yA0BJETBOP
«X0opouIo» «OTIUYHO» CPeaCTBO
(mHaUKaTOpa OPHUTEJIbHO» UTEJTbHO»
HOCTUKEHUS
KOMIIETEHIIMH)
COOTBETCTBUM | C LIEJbIO oOuieHus, CO3/aHUA
C LIEJIBIO B3alMOJEICTB | CO3JaHus KOHTEHTA B
B3aUMOJICICTB | Us KOHTEHTA B COOTBETCTBUU
us COOTBETCTBUH | C LIENBIO
C 1ICJIBIO B3aNMOJICHCTB
B3aMMOJECICTB | U
usi
Ymersn: @®parmenrapH | Hecucremaru | B nenom CcdopmupoBa | Bonpocs! nis
CaMOCTOSITENIBHO | O€ yMEHHUE YeCcKoe YCHEIIHOE, HO | HHOE YMEHUE | OLICHKU 3HAHUI
BBIOUpATh U CaMOCTOSITENb | IPUMEHEHUE | COJEpIKallee | CaMOCTOATENb | U YMEHUH,
HCII0JIb30BATh HO BBIOMpATh | yMEHHUH OTJIeJIbHbIE HO BBIOMpATh | MPAKTUKO-
uugpoBsIe u CaMOCTOSTENb | IPOOebI " OpPUEHTHPOBAH
CpeacTBa UCIIOJIb30BaTh | HO BbIOMpaTh | yMEHHE UCIIOJIb30BaTh | HbIE 3ajaHMs,
o0rieHus, uGpoBbIe u CaMOCTOATENb | HU(PPOBBIE TECTOBBIE
OCYLIECTBIISATh CpeacTBa UCIOJIb30BaTh | HO BBIOMpaTh | CpelCcTBa 3a/laHus
MIOUCK W/WIIN o01eHus, udpoBsIe U oOrieHus,
co3JaHue OCYLLIECTBIIATh | CPEACTBA UCIIOJIb30BaTh | OCYILECTBIATh
KOHTEHTA B MOUCK W/WIK | OOLIeHHUS, uQpoBbIe MIOUCK W/UITN
COOTBETCTBUHU C CO3/1aHKE OCYIIECTBIISITh | CPE/ICTBA cO3/1aHue
LEJBIO KOHTEHTA B MOUCK W/ | oOuieHus, KOHTEHTA B
B3aMMOJICHCTBUSI, | COOTBETCTBUHU | CO3/IaHUE OCYHIECTBIISAT | COOTBETCTBUU
B TOM YHCJIE JJI1 | C LIEJIBIO KOHTEHTA B HOUCK /WM | C LIETIbIO
OpraHu3anuu B3aMMOJICICTB | COOTBETCTBUM | CO3JaHUE B3alMOJICICTB
COBMECTHOM us, B TOM C LIEJIBIO KOHTEHTA B us, B TOM
JeSITeIbHOCTH qucie s B3aMMO/JICIICTB | COOTBETCTBUM | YHCIIE IS
OpraHM3alyM | Us, B TOM C LIEJIBIO OpraHu3aluu
COBMECTHOU quCIIe OIS B3aUMOJICUCTB | COBMECTHOU
JIEATEIBHOCTH | OpPraHU3al | Hs, B TOM JEATENBHOCTH
COBMECTHOMN qucie s
JEATEIBHOCTH | OpraHu3aluu
COBMECTHOMN
JESATEIILHOCTH
Brnageer HaBbIkaMu OpraHu3alii B3auMOJICHCTBUS 1 KOMMYHHUKALIUK C TIOMOIIbIO MH(POPMAIIMOHHBIX
CHCTEM H/MJIHM LU(POBBIX CEPBUCOB U TEXHOJIOTUH.
3HaThb: @®parmeHntapH | Hemonnsie Cdopmuposa | Chopmuposa | Bonpocs mis
TEOPETUUECKHE oe IIPEJICTABICHHU | HHBIE, HO HHBIE OLICHKH 3HaHWU
OCHOBBI MIPEJICTaBJICHH | 51 O coJlepkalie | cucTeMaTH4ec | U YMEHUH,
OpraHu3aLuu €0 TEOPETUYECKH | OTIEJIbHBIE KHE IIPAKTHKO-
B3aUMOJICHCTBUSL | TEOPETUUECKH | X OCHOBaxX poOeb MIPEJICTAaBICHU | OPUEHTHPOBAH
1 KOMMYHHKAIlMM | X OCHOBax OpraHM3aliy | MPEACTaBICHU | 51 O HBIE 3a/laHus,
C TIOMOIIIBIO OpraHM3aliy | B3aUMOJIEHCTB | 51 0 TEOPETUYECKH | TECTOBBIE
MHGOPMALIMOHHBI | B3aUMOACUCTB | Usl U TEOPETUYECKH | X OCHOBAxX 3a/laHus
X CUCTEM W/WIH us u KOMMYHHKAIM | X OCHOBax OpraHu3aluu
IU(pPOBBIX KOMMYHHMKAIY | ¥ C IOMOLIBIO | OpraHU3aluy | B3aUMOJEHCTB
CEpBHCOB U U C IOMOIIBI0 | HHPOPMAIIMO | B3aUMOJCHCTB | Usl U
TEXHOJIOTMH MH(GOPMALIMOH | HHBIX CUCTEM | U U KOMMYHHKaIH

HbIX CUCTEM

w/uim

KOMMYHMKaII

1 C IOMOIIBIO




Ilnanupyemsle YpoBeHb 0CBOCHUA
pe3yJIbTaThl
OCBOCHHS
OueHounoe
KOMIIETCHIIUH | «HEYAOBJETB | «yA0BJETBOP
«X0opouIo» «OTIUYHO» CpeacTBo
(mHaUKaTOpa OPHUTEJIbHO» UTEJTbHO»
HOCTUKEHUS
KOMIIETEHIIMH)
u/nnu M pPOBHIX U C IOMOIIBIO0 | UH(pOpMALOH
U(PPOBBIX CEPBHCOB U UHPOPMALIMO | HBIX CUCTEM
CEpBHCOB U TEXHOJIOT Uil HHBIX CUCTEM | W/WJHU
TEXHOJIOT U u/unm U(PPOBBIX
U POBBIX CEpPBUCOB U
CEpBUCOB U TEXHOJIOTUI
TEXHOJIOTHH
Ymersn: @®parmenrapH | Hecucremaru | B nenom CcdopmupoBa | Bonpocs! nis
BIIAJI€Th 0€ yMEHHE YeCcKoe YCHEIIHOE, HO | HHOE YMEHUE | OLICHKU 3HAHUI
HaBbIKaMU BIIA/IETH IIPUMEHEHHUE | COAEpXKalllee | BIaAETh U YMEHUH,
OpraHu3aluu HaBbIKaMU yMeHui OTJIeJIbHbIE HaBbIKaMU MIPAKTHKO-
B3aUMOJCICTBUS | OpraHM3alUu | BJIAJETh npoOebt OpraHu3alyy | OPUEHTHPOBAH
1 KOMMYHUKAIlMM | B3aUMOJEICTB | HABBIKAMU yMEHHE B3alMOJICICTB | HbIE 3aJjaHMs,
C TIOMOILBIO us u OpraHM3alyy | BJIAJCTh us u TECTOBBIE
MH(OPMALIMOHHBI | KOMMYHMKAIM | B3aUMOJIEUCTB | HaBbIKAMU KOMMYHHMKAIH | 3aJaHUS
X CUCTEM W/WIU U C IOMOILBIO | Usl U OpraHM3aluy | U C IOMOIIbIO
U (pOBBIX MH(GOPMaLIMOH | KOMMYHUKALIM | B3aUMOJEHCTB | MHPOpMaIOH
CEpBHCOB U HBIX CUCTEM U C IOMOILBIO | U U HBIX CUCTEM
TEXHOJIOTUH u/nnu nH(pOpMaLMO | KOMMYHHUKALU | W/WIH
U(PPOBBIX HHBIX CUCTEM | U C IOMOIIBIO | HU(PPOBBIX
CEPBUCOB U u/nnu uH(pOpMaIMO | CEPBUCOB U
TEXHOJIOT U UG POBBIX HHBIX CCTEM | TEXHOJIOTUI
CEpPBHCOB U W/
TEXHOJIOTUI U(PPOBBIX
CEpBHCOB U
TEXHOJIOTUH

OcymiecTBiIsieT mo00p U MPUMEHEH
pemieHus: 00pa3oBaTeNbHbIX U Mpode

HEC PA3JIMYHBIX I/IH(i)OpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHI)IX CpEAaACTB AJid
CCHOHAJIbHBIX 3aJa4

3HaTh:
pa3IUyYHbIe
nH(pOPMaLIMOHHO-
KOMMYHHKAI[MOH
HBIC CPECTBA JIJIs
pereHus
00pa3zoBaTeNbHBIX
u
po¢eCCUOHAIBH
BIX 33724

®parMeHTapH
oe
MIPEICTaBIICHH
€0
Pa3INIHBIX
MH(POPMALINOH
HO-
KOMMYHUKAIH
OHHBIX
CpeacTBax
JUTSL pEeUICHUS
o0Opa3oBarenb
HBIX U
npodeccrona
JHHBIX 33724

Henosnubie
MIPEJCTaBICHH
0
Pa3IUYHbBIX
nH(popManno
HHO-
KOMMYHUKAIH
OHHBIX
CpeacTBax
IUISL peLIeHuUs
o0OpasoBarenb
HBIX U
npodeccrona
JBHBIX 33724

Cdopmupona
HHBIE, HO
coJiepKane
OTJIeNIbHBIE
poOeTBI
npeCcTaBIeHU
S0
Ppa3IMYHbIX
uH(bOopMaIno
HHO-
KOMMYHHKaIXU
OHHBIX
CpencTBax
JUISL PELIeHUs
obOpasoBareinb
HBIX U
npodeccuona
JBHBIX 33134

Cdopmupona
HHbIE
CHCTEMAaTHYeC
Kue
Npe/ICTaBICHU
g0
Pa3IUYHBIX
MH(POPMALIMOH
HO-
KOMMYHHKAIH
OHHBIX
cpeacTBax
JUTSL pEeIICHUS
o0Opa3oBaTelnb
HBIX U
npodeccrona
JBHBIX 32124

Bonpocsr muist
OLICHKU 3HAHUI
1 YMEHUH,
IIPaKTHUKO-
OpHUEHTHPOBAH
HBIC 3aJ]aHus,
TECTOBBIE
3a1aHus




Ilinanupyemsbie

YpoBeHb OCBOCHHSI

pe3yJIbTaThl
OCBOEHHS
OueHounoe
KOMIIETCHIIUH | «HEYAOBJETB | «yA0BJETBOP
«X0opouIo» «OTIUYHO» CpeacTBo
(mHaUKaTOpa OPHUTEJIbHO» UTEJTbHO»
HOCTUKEHUS
KOMIIETEHIIMH)
Ymers: @®parmenrapH | Hecucremarn | B nenom Cdopmuposa | Bonpocs! ans
OCYLIECTBIISATh 0€ yMEHHE 4ECKOE YCHEIIHOE, HO | HHOE YMEHUE | OLICHKM 3HAHUI
noxoop u OCYIIECTBIISITh | IPUMEHEHHE | COJIeprKallee | OCYLIECTBISITh | U YMEHUH,
IIPUMEHEHNE noa6op u YMEHUU OTJIENIbHBIE noa6op u IIPAKTHKO-
pa3IUYHbIX NPUMEHEHHUE | OCYIIECTBIATH | MPOOEIbI NPUMEHEHUE | OPUEHTHPOBAH
UH(QOPMALIMOHHO- | PAa3JIMYHBIX nox6op u yMEHHE pa3IMYHBIX HBIE 3aJ1aHus,
KOMMYHHMKAIIMOH | MH(OPMALMOH | IPUMEHEHUE | OCYLIECTBIIATh | MH(POPMAIOH | TECTOBbIE
HBIX CPEJICTB ISl | HO- pa3IMYHBIX noa6op u HO- 3a/laHus
pelieHus KOMMYHMKAIY | ”HPOPMAIMO | IPUMEHEHHE | KOMMYHHUKalU
00pa30BaTeNbHBIX | OHHBIX HHO- pa3IMYHBIX OHHBIX
u CPEICTB AJIs KOMMYHHUKAIM | ”HGOPMAIIHO | CPEICTB LIS
npoeCCHOHATIBH | PEeLLICHHS OHHBIX HHO- peLeHus
BIX 3aJa4 oOpasoBaTenb | CPEACTB JUIs KOMMYHHKAIH | 00pa3oBaTeb
HBIX U pereHus OHHBIX HBIX U
npodeccuona | 00pa3oBaTeNb | CPEACTB IS npodeccrona
JBHBIX 33J1a4 | HBIX U peLeHus JBHBIX 33Ja4
npodeccrona | obpa3zoBarenb
JBbHBIX 33J1a4 | HBIX U
npodeccuona

JIBHBIX 3aJa4

7.2 Bonipochl AJ1s1 OLIEHKU 3HAHUI U YMEHUH, XapaKTepU3YIOIIHX
¢popmMupoBaHue KOMIETEHUUI

[udp
KOMIIETE
HIAU

Bompocer

[IpaBunbHBII OTBET

[IKH-2

Kakxnm MeTogoM MOKHO
pPEUINTh CUCTEMY JIMHEUHBIX
ypaBHEHU?

Meron I'aycca

Kakas xapakrepucruka
OTIPE/ICIIET CKOPOCTh
BBITIOJTHEHHUSI OTIepaluii B
KOMIBIOTEpE?

TakroBas yacToTa

Kakas Mmaremarnueckas
MOJIEJTh MCIIONIB3YETCs JIS
onucanus paboThI
rporeccopa’?

Monens MIPS

YTto TaKkoe YMCIICHHOC
nuddepeHnmpoBanue?

[TpubnnKeHHOE BBIUMCIIEHUE TPOU3BOIHOM

Kakue meToanl
MIPUMEHSIIOTCS JISl PEIICHUS
33124 ONTUMHU3ALAHN?

Meroa rpaIiMeHTHOrO CIycKa

Kak npoBepHTh CX0UMOCTh
YUCIIEHHOro Metona?

AHanmu3 u3MeHeHUs PE3YyJIbTAaTOB

YK-4

Kak 00beInHUTh SYENKU B

Mcnonp30BaTh GYHKIUIO 00BEIUHEHUS




tabaure Excel Takum
00pa3zom, 4TOOBI COXPaHUTh
(dbopmaTupoBaHUE KaXKIOH
W3 HUX?

Kaxk co3nare aHumanuro B
PowerPoint?

Jlo6aBUTh IEPEXO0abI

Kaxk no6aButh
KOMMEHTApHI B KOJIE
Python?

Hcnons3oBath cuMBoa "#" 111 KOMMEHTapUs

B xakoMm Gpayzepe MOXKHO
MPOCMOTPETH UCXOAHBIN
KOJI BEO-CTPaHUIIBI?

Google Chrome

Kak co3nate Tabnuiry B Bxnanka "Bceraska" — "Ta6muma"

LibreOffice Calc?

Kak ordopmarupoBats Brinenuts Tekct — M3MEHHUTH CTUIIB

TekcT B LibreOffice?

Urto Takoe IIEeKTpOHHAsS CpenctBo oOMeHa COOOIICHUSIMU

moyra’?

VYK-15 | Kak co3nath npe3eHTaiuio Bxrnaaka "Hauano" — "HoBas npesenrarus"
B LibreOffice?
Uto Takoe URL? Anpec BeO-CTpaHHMIIBI

Kak co3nate HOBYIO mamky
Ha pabouem crose?

ITKM na pa6ouem crone — Coznare — [lamnka

UTto Takoe OdKaIl JaHHBIX? Pe3epBHOC KOMPOBaHKME HHPOPMAIIHH

Kak naiitu ¢aiin Ha Hcnonw3oBatk monck Windows

KOMITIbIOTEpE?

Urto Takoe Opay3epHbIi Bpemennblie (haiiibl caiToB.

K117

Kak u3meHuTs mipudT B Boigenuts Tekct — U3meHuts mpudr
JTOKYMEHTE?

7.3 IIpaKTUKO-OPHEHTHPOBAHHbIE 3aJaAHUS

Hludpp | IIpakTUKO-OpHEHTHPOBAHHBIC 3aTAHUS IIpaBUIBHBIN OTBET
KOMIIETE
HITMH
[TIKH-2 | Haiinute u ckadaiite apaiiBep aist [Tocetuts odpunmansHeii caiitr HP, BBecTH
npuaTepa HP LaserJet 1020. MOJEIb IPUHTEPpa, CKayaTh ApaiBep
Cozpnaiite Tabnuiy Excel ¢ nanasiMu o | OTkpeiTh Excel, co3aats HOBy1O Tabnuity,
JI0XO0JaX M pacxoJax 3a MEcCHIL. BBECTH JIAHHBIC O JI0X0JIaX M pacxojiax
Haiinute nctouynuk uupopmaiuu o IToceruts caitel IT-HOBOCTEH, IPOUUTATH
MOCJICTHUX TEXHOJIOTUYECKHUX CTaThH O MOCIEAHUX TEXHOJIOTHSIX.
HOBHHKaX B oomactu IT.
Cozpnaiite npesentanuto PowerPoint o | Otkpeite PowerPoint, coznate HOBYIO
CBOEM IPOEKTE. Mpe3eHTAINIO, T0O0ABUTh CIANUIBI U
nH(pOopMauo.
HactpoiiTe cereBoe NOAKIOUEHHUE K OTkpeiTh HacTpoiiku Wi-Fi Ha
Wi-Fi poytepy. YCTpOMCTBE, BHIOpATh CETh, BBECTH
apoJib.
Co3spaiiTe pe3epBHYIO KONUIO BaKHBIX | [OAKIIIOUNTE BHEIIIHUHN KECTKUN JUCK,
(haiisIoB HA BHEUTHUH )KCCTKUN JTUCK. CKOIIMPOBATh (haljIbl, COXPAHUTh Ha HEM.
YK-4 | TpeOyeTtcsi BRIUMCIUTH 3HAUCHHUE HAauCHME OMPEICICHHOr0 HHTErpasa.




OIpEeIeJIEHHOT'0 UHTEerpaa ajs
(byHKIMH, IpeICTaBICHHON
NOJIBIHTET PAJTLHBIM BBIPAYKCHUEM.

3ananue: Heo0xoaumo pemuThb
CUCTEMY JINHEWHBIX YPAaBHEHUMU
meToaoMm ["aycca.

peneHue CUCTEMbI YPaBHEHHM.

[Toctpouts rpaduk GyHKINU B
3aJJaHHOM CUCTEME KOOPANHAT.

rpaduk QyHKIHH.

Brerauciauts onpcacIuTClIb MaTPHUIIbI.

onpcacCIUTC/Ib MaTPHUIIbI.

PeanuzoBaTh ajqropuT™M COpTUPOBKU
MacCHuBa.

OTCOPTUPOBAHHBIA MACCHUB.

Onpenenuth KpaTyalmii myTh B rpade
MEXY JIBYMs 33JaHHBIMH BEPIIMHAMH.

KpaT4aiui myTh MKy BepIIMHAMU A U
B.

YK-15

Hanucats nporpammy Ha Python ans
HAaxO0KJICHUsI KOPHEN KBaJAPaTHOIO
YPAaBHEHHSI.

IIporpamMma Iajis1 KBaapaTHOro ypaBHCHHA.

Coznatp npesenTaruio B Microsoft
PowerPoint o npumenennn
MaTeMaTHYECKUX METOJIOB B
1poeCCUOHATILHOMN 1€ TEIbHOCTH.

npe3ceHTaursa O IpUMCHCHHUU MAaTCMAaTUKH.

Hcnonb30BaTh 3JIEKTPOHHBIE TaOIHIIBI
Microsoft Excel qns pacuera 3apmiaTbl
COTPY/IHUKOB.

pacueT 3apIuiaThl C HCIIOJIb30BaHHEM
Excel.

Hanwucatps makpoc B Microsoft Word
I aBTOMAaTHYECKOT'O
(dopMaTHpOBaHHSI TEKCTA.

Makpoc st popMaTHPOBAHUS TEKCTA.

[TocTpouts rpaduk QyHKIIHUN C
HCIOJIb30BAHUCM NIPOIpaMMBI IJIs
MOJICTUPOBaHMS, HarrpuMep, Matlab.

MMOCTPOCHHBIHN TpaduK GyHKIIUH.

Pa3paborats 6a3y ganabix B Microsoft
Access 1151 XpaHeHUST HHDOPMAITUH O
KIINCHTAax.

paspaboTaHHas 0aza JaHHBIX IS
KJIMEHTOB.

7.4 TecThbl

Iudp
KOMIIETEHI]
15071

TectoBbIe 3aganus

IIpaBunbHBI
1 OTBET

ITKH-2

Kakoii u3 NEPCUUCIICHHBIX MCTOI0B HEC SIBJIACTCA MaTeMaTUYCCKUM?

a) Jlenenue uncen.
b) CopTrpoBKa MacCUBOB IO BO3PACTAHHUIO.

e)

c¢) Berancnenue daxropuana.
d) Onucanue paboThI mporeccopa.
¢) O6paboTka N300paKCHHIA.

Yro Takoe ‘“monaens MIPS”?

[IPOrPaMMUPOBAHUSL.
d) AlropuT™ COPTHPOBKH MAaCCHBOB.

a) MaremaTtudeckasi MOJIeIb, OITUCHIBAIOIIAsl pabOTy MpoIeccopa.
b) [IporpammuOe oOecriedeHre At MOICTHPOBAHUS MPOIIECCOB.
¢) Onmcanue paboThl MUKPOIIPOIIECCOpa Ha SI3BIKE

a) CioxxeHue.
b) Berunranue.

Kakas onepanust He IpUMEHsIETCA IIPU JEIEHUN YUCen? d)




[Mudp
KOMIIETEHI]
15074

TectoBbIe 3agaHus

[IpaBubHBL
1 OTBET

¢) YMHOXEHHE.
d) Jlenenue.

B kakom u3 mepeuncieHHbIX MPUIIOKESHUH HE UCTIOTB3yeTCs
MaTeMaTHYeCKHUe METO/IbI?

a) TekcToBBIN penakTop.

b) I'paduueckuii pegakrop.

c¢) Buneopenakrop.

d) AyauopenaxTop.

¢) bpaysep.

VK-4

Kakas komMOuHaIMs KJIaBUIII UCIIOJIb3YETCS Il KOMUPOBAHUS
BBIIIEJIEHHOTO TeKCTa Wi 00bexTa B Windows?

a) Ctrl + C

b) Ctrl + X

c)Ctrl +V

d) Ctrl +Z

Uro Takoe [P-agpec?

a) YHHUKaJIbHBIN HICHTU(PUKATOP YCTPOUCTBA B CETH
b) NUms nomena

¢) [Tapons s qoctyma K ceTu

d) Tun ceTeBOro coeIMHEHUS

Kaxoit u3 nmepeuriciieHHbIX Opay3epoB SBJISETCS pa3padOTKOM
kommanuu Google?

a) Internet Explorer

b) Mozilla Firefox

c) Safari

d) Google Chrome

d)

Urto o3Hauaet pacmmpenue ¢aiina ".docx"?
a) TexctoBslii fokymMeHT Microsoft Word
b) ApxuBHbIN (haiin

c¢) N3o6paxenue

d) Ilpe3enramus PowerPoint

YK-15

Kak Ha3piBaeTcs mpouecc pe3epBHOTO KOMMPOBAHUS JTAHHBIX ?
a) Backup
b) Reboot
c) Restore
d) Format

Kakoit u3 nepeunciieHHbIX (HOPMATOB SBJISIETCS TpahUIECKUM
dbopmarom?

a) .mp3

b) jpg

c) .doc

d) .exe

b)

Kakoii 13 nepeurcieHHbIX TPOTpaMM SBJISICTCS] TAOJIHUIIOBBIM
penakrTopom?

a) Microsoft Word

b) Microsoft Excel

c) Adobe Photoshop

d) Windows Media Player

b)

Uro Takoe AMeKTpoHHas mo4ra?
a) ConmanpHas CeTh

b)




[Mudp TecrtoBble 3a1aHUS [IpaBubHBL
KOMIIETEHII 1 OTBET
U

b) CpenctBo 0OMeHa COOOIIEHUSIMU Yepe3 HHTEPHET
c¢) Bun onnaitH-urp
d) ®aitnoBwIi XOCTHHT

8. IlepeyeHb OCHOBHOII U OMOJHUTEILHON yUeOHOI JIMTEPaTypHI,
HEe00XO0AMMOI1 115l 0CBOEHUSI JUCHMILTHHBI

OcHoBHas nuTeparypa:

1.  Cesepenc, U. Beenenue B nporpammupoBanue Ha Python / Y. CeBepeHc.
— Mocksa: Hannonanensiid OTkpeiTeiid Y HUBepeuteT «MHTYUT», 2016. — 231 c.
— OBC YuuBepcurerckas 0ubauoreka online. - URL:
http://biblioclub.ru/index.php?page=book red&id=429184&sr=1

2. byxosen A. I'., Mockanes I1. B. AlIropuT™Mbl BEIYHCIUTEIBHOM
CTaTUCTUKH B cucteme R: yueGHoe mocobue — 2e uznnanue., nepepad. u goi. / CII0.:
N3narensbcTBO «Jlanb», 2021. — 160 c. - TekcT : HenoCpeaACTBEHHBIN. - To ke, —
URL: https://coollib.com/b/656009-a-g-buhovets-algoritmyi-vyichislitelnoy-statistiki-
v-sisteme-r/read

3. ['ypukos, C. P. OCHOBBI aJITOPUTMU3ALIMU U TPOTPAMMHPOBAHUS Ha
Python: yue6noe mocobue / C.P. I'ypukos. - Mocksa: M3naTenscTBO
"OOPYM"MHOPA-M, 2018 - 343 c. - OBC ZNANIUM.com. - URL:
http://znamum.com/catalog.php?bookmfo=924699

JlononHuTenbHasA IUTEpATypa:

1. [TaBnoB JI.A. CTpyKTypbl U aIropuT™Mbl 00paOOTKH TaHHBIX: YUeOHOe
nocobue / [TaBnos JI.A., IlepBoBa H.B. — 2e uznanue., nepepab. u gomn. /CaHKT-
[TerepOypr: Jlans, 2020.-256 c.

2. ®epopos, /. FO. [IporpammupoBaHue Ha SI3bIKE BHICOKOTO YPOBHS
Python : yue6noe nocobue / / JI. FO. degopos. — 2-e uz., nepepad. u gorn. — M. :
N3narensctBo KOpaiit, 2019. — 161 ¢. — URL:
https://mathprofi.com/uploads/files/3432 f 41 _d.yu.-fedorov--osnovy-
programmirovaniya-na-primere-yazyka-
python.pdf?key=>51abb{81e0deb596a22b3717bdd36a38/

3. Amnen b. Jlayam / OcnoBel Python. Hayuutecr nymats kak
nporpammuct / Amnen b. Jlayam ; mep. c aurn. C. UepHukoBa ; [Hayd. pea. A.
PonuonoB]. — MockBa: Manu, UBanoB u ®epbep, 2021. — 304 c. - URL:
https://library.samdu.uz/files/b0c333b5613b7¢1710d62e0194dfc40e Jlaynnu%20A.%
20-%200cH0BBI%20Python%20-%202021.pdf

9. Ilepevyennb pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«HTEpHeT», He0OXOAUMBIX VISl 0CBOCHM S JUCHMIIUHbBI

1. NadopManimoHHO-00pa30BaTeNbHbIH MopTan OUHAHCOBOTO YHHBEPCUTETA
npu [IpaButensctBe Poccuiickoit deneparuu http: //portal .ufrf.ru/
2. Caiit nenapTaMeHTa aHaju3a IaHHbIX, IPUHATUS PEIICHUH U (PUHAHCOBBIX



http://biblioclub.ru/index.php?page=book_red&id=429184&sr=1
https://coollib.com/b/656009-a-g-buhovets-algoritmyi-vyichislitelnoy-statistiki-v-sisteme-r/read
https://coollib.com/b/656009-a-g-buhovets-algoritmyi-vyichislitelnoy-statistiki-v-sisteme-r/read
http://znamum.com/catalog.php?bookmfo=924699
https://mathprofi.com/uploads/files/3432_f_41_d.yu.-fedorov--osnovy-programmirovaniya-na-primere-yazyka-python.pdf?key=51abbf81e0deb596a22b3717bdd36a38/
https://mathprofi.com/uploads/files/3432_f_41_d.yu.-fedorov--osnovy-programmirovaniya-na-primere-yazyka-python.pdf?key=51abbf81e0deb596a22b3717bdd36a38/
https://mathprofi.com/uploads/files/3432_f_41_d.yu.-fedorov--osnovy-programmirovaniya-na-primere-yazyka-python.pdf?key=51abbf81e0deb596a22b3717bdd36a38/
https://library.samdu.uz/files/b0c333b5613b7c1710d62e0194dfc40e_%D0%94%D0%B0%D1%83%D0%BD%D0%B8%20%D0%90.%20-%20%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B%20Python%20-%202021.pdf
https://library.samdu.uz/files/b0c333b5613b7c1710d62e0194dfc40e_%D0%94%D0%B0%D1%83%D0%BD%D0%B8%20%D0%90.%20-%20%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B%20Python%20-%202021.pdf
http://portal.ufrf.ru/
http://portal.ufrf.ru/

TEXHOJIOTUH.
3. DnexkrpoHHas 6ubnunorexka dunancoBoro yausepcureta (Ob)
http://elib.fa.ru/
4. DnexkrponHo-6ubmmoreynas cucteMaBOOK.RU http:// www.book.ru
5. DnekTpoHHO-OMONIMOTEeYHasi cHucTeMa« Y HUBEpCUTETCKasi OMOIuoTeKa
OHJIAMH» http:/biblioclub.ru/
6. DIEKTPOHHO-OMOIMOTeUHass cucTeMaZnanium http:// www.znanium.com
7. «/lenoBas onnaitn 6ubnuoTeka» uznarenbcTBa «AnbnuHa [labnumepy
http://lib.alpinadigital.ru/en/library
8. DIeKTpOHHO-OUOIMOTEYHAsl CUCTeMa U3/IaTeNbCTBA «JIaHby
https://eJanbook.com/
9. OGpasoBatenbhas miardopma "FOPAUT" https://urait.ru/
10. Hayunas snektpoHHas 6ubnuoreka eLibrary.ru http://elibrary.ru
11.  http://rts.micex.ru/
12.  http://'www.gks.ru/
13.  http://'www. cbr.ru/
14.  http//-data.worldbank.org
15.  DOnexrponnas 6ubnnoreka (www.bibliotekar.ru).

10. MeToan4yeckne yKa3aHHUA I 00y4arOIIUXCS 110 OCBOCHUIO
AUCHUTIIMHBI

CamocrosiTenbHasi padoTa CTYJIEHTOB MPOXOJUT ayAUTOPHO U BHEAYIAUTOPHO.
OpraHuzanuu caMOCTOATENbHONM paOOThl CIHYXKHUT Yy4YEOHO-TEMaTUUYECKUU IJIaH
U3Yy4YEeHUs! AUCHUIUIMHBL. B 3TOM IulaHe yka3zaHa TeMaTuMKa MPAaKTHYECKUX 3aHSATHUH,
BOIPOCHI U 3aJ]aHusl JJI1 CAMOCTOSITEIbHOTO U3yUEHHUS.

JloManiHue 3afaHus CIEAYeT BBIIOJHATh PETYJISApPHO IpPH MOATOTOBKE K
OPAaKTUYECKUM  3aHATUSAM. KOHTpOJab  BBINIOJIHEHUS ~ JIOMAlllHUX  3aJlaHui
OCYILECTBISIETCS B XOJ€ IPAKTUUECKUX 3aHATUA B TPOIECCE BBIOOPOUHOTO
cobeceJ0BaHUs.

11. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH, HCIIOJIb3yeMbIX NIPU
OCYILLEeCTBJICHHMH 00Pa30BaTEJIbHOI0 MPOLECCA MO0 JUCUUILINHE, BKIIOYAs
nepeyeHb HEOOXOAMMOr0 MPOrPAMMHOIO O0ecreYeHUus u
HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM.

KoMIiekT TuieH3noHHOro MPOrpaMMHOT0 O0ECIeUEHUS:

[TakeT oucHBIX pOrpamMm;

AntuBupyc Kaspersky

CoBpemenHbie npodeccuoHaIbHbIe 0a3bl JAHHBIX U MHGOPMAIIMOHHBIE
CIPABOYHBIE CHCTEMBL:

1. HNudopmanmonHo-npaBoBas cuctema «l apanr.

2. NudopmanmonHo-npaBoBas cucreMa «Koncynprant [1moc».

3. Cucrema KommiekcHOro packpsituga uHpopmammu «CKPUH» -
http://www.skrin.ru
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CeprudunnpoBaHHble MNpPOrpaMMHbIE U amnlapaTHbIE CPEJICTBA  3allUThI
uH(OpMAIUK - HE TIPEAYCMOTPEHBI

Omnepannonnas cucrema Linux, OS X

WNurerpupoBannbie cpensl paspabotku IDLE, Spyder wnm ananmoruynsie ¢
Bepcuei s3pika Python 3.5 unu 6onee noznuei;

JuctpuObyTtuB cpensl R nmnms omepanmoHHBIX cucteM Linux, OS X winun
Windows;

WuterpupoBannas rpaduueckas cpeaa pazpadorku RCommander, RStudio
i RKWard;

bpay3sep ¢ noctynom k cetu MIaTepHer.

12. Onucanue MaTepuaIbLHO-TEXHUYECKOIl 0a3bl, HEOOXOAMMOM 1JIsI
OCYyIIEeCTBJIEHUSI 00Pa30BaTEJIbLHOI0 MPOLECcca MO AN CIUIIHHE

JIJist OCBOEHUSI TUCIMILIMHBI HEOOXO0UMO JII000€ BHIYUCIUTENLHOE CPEJCTBO -
KOMITbIOTEp, CcMapTdhOH WM [UaHmeT. [IpearnodyrurensHO — UCHOJIb30BaHUE
KomIbtoTepa. Ilpy 3TOM BO3MOXKHO HCHOJIB30BAaHUE KOMIIBIOTEPOB KOMITBIOTEPHBIX
KJIacCax yHHUBepcureTra. Bce wn3ydaeMble TEXHOJIOTMHM JOCTYHHBI Ha JIMYHBIX
YCTPOWCTBAX CTYJICHTOB B JIIO0OM TOUKE, TIe JJOCTyIHA CeTh IHTEepHET.



