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1.

HaunMeHoBaHHe ITUCIHUIIINHDI

JuctunnnHa « KoMnbroTepHBIN MPaKTUKY M

2.

IlepedyeHb MJIAHUPYEMBIX Pe3YJbTATOB OCBOCHUSI 00Pa30BaTeILHOM
NPOrpaMMBbl ¢ YKa3aHHEM WHIAMKATOPOB HUX JOCTHKEHHUS U IVIAHUPYEMbIX
pe3yJibTATOB 00yUYeHUsl 10 JUCIUIJIMHE.

HucunmumHaa «KoMmbloTepHBI TPaKTUKyM» oOOecrieuyrnBaeT (popMHpOBaHHUE
cnenyromux kommnerennuii: YK-4, YK-15, IIKH-2.

Kon HaunmeHoBanue Nuaukaropsl PesynbTaTnl 00yuyeHus (BiaageHus,
KOMIIeTe | KOMIICTCHIHMH JNOCTHKECHHU S YMEHHS ¥ 3HAHHUSI), COOTHECEHHBIE ¢
HIIUH KOMIIeTeHIIUH KOMIIeTeHIIUSIMU/MHAUKATOPAMH

AOCTH/KEHHUSI KOMIICTCHIIUH

YK-4 CriocoO6HOCTH 1. Ucnonb3yer 3HATB: CTPYKTYphI JaHHBIX SI3bIKA

UCII0JIb30BaTh OCHOBHBIE METOJIbI U Python.

IPUKJIAJHOE CpeJICTBA MOJIy4YeHUS, YMeThb: UCNIOIb30BaTh Pa3IUYHbIE

IIPOrpaMMHOE IIPEJICTaBIICHMUS], CTPYKTYPBbI JaHHBIX IIPA PEILICHUU

obecnieueHue XpaHeHHs U 00paboOTKH | 3a1a4 IpodeCcCuOHATHLHON

IIPU PELLICHUN JlAaHHBIX. JESATEIIBHOCTH.

npodeccruoHalb

HBIX 3a7a4

2. JleMOHCTpUpYET
BJIaJICHUE
MpoeCCUOHAIBHBIM U
MaKeTaMu MPUKIIATHBIX
IPOTPaMM.

3HATh: A3BIK IPOrPAMMHUPOBAHUS
Python, paznuuHble BepcuH s3bIKA.
YMeTh: nporpaMMHUpOBaTh HA SI3bIKE
Python.

3. Beibupaer
HEOO0X0IMMOE
MPUKIIATHOE
POTrPaMMHOE
obecrieucHue B
3aBUCUMOCTH OT
pemaeMon 3a1auu.

3HaTh: Ha3HAYCHHUE M BO3MOKHOCTH
WHTETPUPOBAHHBIX BU3YAIBHBIX CPEJl
IIpOrpaMMUPOBAHUSL.

YMeTh: 0CyIIECTBIATh HHCTATUISIIHIO
HHTCTPHUPOBAHHBIX BU3YAJIBHBIX CPE
MPOrPaMMHUPOBAHUS U BBITIOTHSITh
HaCTPOWKY €€ IMapaMeTpoB.

4. Ucnonb3yer
MIPUKIIATHOE
MIPOrPaMMHOE
obOecrieueHue s
peIIeHUsT KOHKPETHBIX
NPUKIIAIHBIX 3a/1a4.

3HaTh: pa3nuyHbIe ONOIMOTEKH S3bIKA
Python st periennst MaTeMaTHYECKUX
¥ Hay4YHBIX 3a7ad.

YMeThb:. UCIIOIB30BaTh OMOINOTEKH
JUTSI pEIICHUS TOCTABJICHHOM 3a/1a4H.




YK-15

CnocoOHOCTb
pENEBaHTHO
pelaeMbIM
3aauamM
UCIIOJIb30BaTh
UH(POPMALMOHH
BI€ PECYPCHI U
UH(POPMALMOHH
o-
KOMMYHHKAITMOH
HBIE TEXHOJIOTHH
JUTSL TOCTHKEHUS
LeneH,
CBSI3aHHBIX C
npodeccruoHalb
HOH
JESITENIbHOCTBIO,
o0yueHueM,
y4acTueM B
KU3HU
oOrecTBa u
Ipyrux chepax
KU3ZHU

1. CamocrosTenbHO
BbIOMpaeT u
UCTIONB3YeT U(POBbIC
CpelCcTBa OOIICHHUS,
OCYILIECTBIISICT MTOMCK
W/WJH CO3JJaHKe
KOHTEHTA B
COOTBETCTBUHU C LEIBIO
B3aUMO/ICHCTBHS, B TOM
qHCIe IS

3HATB: TEOPETUUYECKHE OCHOBBI
1u(poBbBIE CPeACTBA OOIICHUS,
CO371aHMsI KOHTEHTAa B COOTBETCTBHH C
LEJIbI0 B3aUMOJICUCTBUSA

YMeThb: caMOCTOATEILHO BEIOMPATH U
UCIOJIb30BaTh TU(PPOBEBIE CPEACTBA
0O0IIIeHUsI, OCYIIECTBIIATh IIOUCK W/WITH
CO3/71aHME KOHTEHTA B COOTBETCTBUU C
LEJIbI0 B3aUMO/ICHCTBUS, B TOM YHCIIE
JUIs OpPraHu3alui COBMECTHOM

OpraHu3aluu JIeTEILHOCTH
COBMECTHOM

JIeSITEILHOCTH.

2. Bnaneer HaBeIKaMu 3HaTh. TECOPETUYECKUE OCHOBBI
OpraHu3aluu OpraHu3aIiy B3aUMOJICUCTBUS U

B3aNMOJICUCTBUS 1
KOMMYHHUKAIUU C
IIOMOIIBIO
WH(pOpPMaITMOHHBIX
CHCTEM HU/HIIH

U (PPOBBIX CEPBUCOB U
TEXHOJIOTHH.

KOMMYHHKAITUH C IIOMOIIBIO
WH(POPMAIIMOHHBIX CUCTEM W/HUITH
U(POBBIX CEPBUCOB M TEXHOJIOTHI
YMeTh: Bia/ieTh HaBBIKAMU
OpraHu3alMy B3auMOJICUCTBUA U
KOMMYHHKAIUH C IIOMOIIBIO
WH(OPMAIIMOHHBIX CUCTEM H/VIIN
1M (POBBIX CEPBUCOB U TEXHOJIOTHIl

3. OcymiecTBisieT
1o100p ¥ MPUMEHEHHE
pa3InIHbIX
MH(OPMaLIOHHO-
KOMMYHUKAI[HOHHBIX
CPEZCTB ISl pEIICHUS
o0pa3oBaTeNbHbIX U
PO eCCUOHATBHBIX
3a1aq

3HaTh: pazauuHble HH)OPMAITHOHHO-
KOMMYHHUKAI[HOHHBIE CPEJICTBA JUIs
penieHus: o0pa3oBaTeNbHBIX U
npodecCHOHATBHBIX 3a]1a4

YMeThb: OCyIIECTBIIATH O00P U
IPUMEHEHHE PA3TUYHBIX
WH(POPMAIMOHHO-KOMMYHHUKAITHOHHBIX
CPEZCTB ISl pelIeHUs
00pa3oBaTeNbHBIX U
npo¢ecCHOHATILHBIX 3a]1au

[TKH-2

Cnoco6HOCTh
MPUMEHSITh
MaTeMaTH4eCKue
METOJIBI JUIS
pereHus
CTaHJApPTHBIX
npodeccruoHalb
HBIX 33]1a4,
HHTEPIPETUPOBA
Th IMOJTYYCHHBIC
MaTeMaTHYeCKue
pe3yabTaThI

1. lemoHcTpupyer
3HAHUSA
MaTeMaTHYeCKUX
METOJOB,
MIPUMEHSIEMBIX B
MEHEIKMEHTE

3HaTh: MaTeMaTUYECKUE METO/BbI,
IIPUMEHSIEMbIE B MEHEJDKMEHTE
YMeTh: 1eMOHCTPUPOBATH 3HAHUS
MaTEMaTHYECKUX METOOB,
MIPUMEHSIEMBIX B MEHE)KMEHTE

2. [Ipumensier
MaTeMaTHYeCKue
METOBI © MOJIEITN JIJISt
000CHOBaHMS IPUHATHS
yTIpaBICHYECKNX
peLeHuit

3HaTh: MAaTEMaTUYECKUE METOJIBI
MOJIeTH JIJIs1 0OOCHOBAHUS MPUHSATHUS
YIPABICHYECKUX PENICHUN

YMeTh: IpUMEHATh MATEMATUYECKHE
METOJIbI ¥ MOJIENH JIJIsl 0OOCHOBAHUS
MPUHSTHUS YIPABICHUYECKUX PEILICHUI




3. ConepkaTesibHO 3HaTh: pe3yabTaThl, MOJTYUYECHHBIC MPU
UHTEPIPETUPYET HCIOIb30BAaHUN MaTEMaTUUCCKIX
pEe3yIbTaTHI, MoJelei
[IOJIy4YE€HHBIC IIPU YMern: conepxaTreabHo
HCIIOJIL30BAHUU WHTEPIPETHPOBATH PE3YIbTATHI,
MaTEeMaTHYSCKUX MOJIyYEHHBIE MPU UCTIOIB30BAHUU
MoJeJen MaTEMATUYECKUX MOIEIEH

3. MecTO TUCUMILUIUHBI B CTPYKTYPe 00pa30BaTeILHbIX IPOrPaMM

Hucnunnnna « KomnbroTepHblid MPpakTUKYM» OTHOCUTCS K Moty iio
MaTeMaTUKU U UHPOpMaTUKH (MHPOPMAIITMOHHBIN MOTYJIb) HATIPABJICHUS MOJTOTOBKH
38.03.02 «MenemxmenT», npoduiib: «MeHeIKMEHT OpraHu3aI[uny.

JucuuminHa B3auMOCBS3aHa CO CIAEAYOUUMHU TUCIUIUIMHAMU:
«Maremarukay, «MHpopManmoHHbIE TEXHOJIOTUH B MPOGECCUOHATBHON

NEATEIIbHOCTHY, «AHAIU3 TaHHBIXY.

4, O0beM TUCHUIUIMHBI B 32a4€THBIX €IMHUIIAX U B AKAJeMUYECKNX
yacax ¢ BblleJIeHueM 00beMa ayIUTOPHOM (JIeKIUH, CEMUHAPbI) U
CaAaMOCTOSITeJIbHOM PadoThI 00y4AKOIUXCH

Bun yue6Hoit pabotsl mo | Bceero (B3/eu | Cemectp 3 (B
JUCIIUATIIINHE yacax) Jyacax)
O6ma 0EMKOC
HIas TPYAOEMKOCTE 41144 4/144
JMCIUTITHHEI
KonrakTHas pabora - 16 16
AyaUTOpHBIE 3aHATHUS
Jlexknnu - -
MHUHAPbI
Cemunapsl, 16 16
MPAKTUYCCKUEC 3aHATUA
CamocTosTenbHas 128 128
pabota
B =
U] TIPOMEKYTOYHOMU 3auer auer
aTTecTaluu
5. Conep:xanune IMCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM

(pa3nesiaM) TUCUMILIMHBI ¢ YKa3aHUEM UX 00beMOB (B aKaJIeMUYEeCKUX Yacax) U
BU/I0B YU4COHBIX 3aHATHHI

5.1 CoaepkaHue TUCUMIIIIMHBI

Tema 1. SI3bIKu NpOrpaMMHUpPOBAHNS.

[Tonsitue s3pika mporpammupoBanusi. CHHTAKCHC W CEMaHTHUKA SI3bIKA.
Crioco0bl peanu3anuu S36IKOB: KOMIWIIALNS, HHTEPIIPETAlNs, CMEIIAHHbII MOAXO/I.

Knaccudpukanms wu cnenuduka MNOpUMEHEHUs S3bIKa TPOrpaMMHUPOBAHUSA
Python. I3pix mporpammupoBanusi Python u ero mecto cpemu Apyrux s3bIKOB
nporpammupoBanus. Bepcun si3bika nporpammupoBaHusi Python, auctpuOyTuBbI
s3pika Python. YcranoBka Python, ycranoBka muctpuOyTtmBa Anaconda. PaGora B
WHTEPAKTUBHOM peXHMe HHTeprnperaTtopa. HWuTepaktuBHas ob6osouka [Python



notebook: mpuHIUIBI pabOTHI U TpUMeHeHus1. Cpeaa MporpaMMHUPOBAHUS.

Hcnonp30BaHne JOKYMEHTALUH.

Tema 2. Tunbl JaHHBIX U onepanuu si3bika Python.

PaGota ¢ yucnamu. basossie uncnoBsie TUIHI int U float. YucnoBsie uTepaibl.
OmnepaTopsl 1151 pabOThI C YHCIOBBIMU O0BEKTaMH. POpMATHI YHCEIL.

Bcerpoennsie pyHKIMM 1 Moaynu Uit paboThl ¢ unciaamu. [Ipeobpa3oBanue u
CMENIMBAaHUE B BBIPAKCHUIX 3HAUCHHUI Pa3HbBIX THIIOB.

Crpoxku. JIutepansl ctpok. CrnenanbHblie CUMBOJIBL. Omiepaliuu HaJl CTPOKAMU:
KOHKaTeHalMsi, TOBTOPEHUE, TOCTYI MO HHAEKCY, MOJy4Y€HHE MOJCTPOKH, IPOBEPKa
BXOJieHUA. DopmaTrpoBaHue CTPOK. ODyHKIUHA U METOJIbI A1 pabOThI CO CTPOKAMHMU.
PerynspHbie BbIpaKEeHHUS.

Crucku. Co3nanue cnucka. ['enepaTtopsl crinckoB. Co3agaHue KOIHMM CIIHCKA,
IIOJIHAsE W TOBEPXHOCTHAs Komuu crucka. Onepanuy Haja CIHCKaMU: JOCTYIl K
JIEMEHTY IO HMHJEKCY, U3BJICUEHUE Cpe3a, KOHKATECHAlWs, ITOBTOPEHHE, IIPOBEpPKa
BxoxaeHus. [lepebop anemMeHToB criucka. MeTobpl CIIUCKOB: JOOABICHHUE U yAaJICHUE
JJIEMEHTOB, IOUCK D3JEMEHTa, COPTUPOBKa, MpeoOpa3oBaHHE CIHCKAa B CTPOKY.
MHOroMepHsI€ CIIHCKHU.

Koprexu. Co3nanue koprexa. Onepauuu Hag KOpTeKaMu. MeToabl KOPTEKEN.

CrnoBapu. Coznanue crnoBaps. Onepanuu HaJ cinoBapsiMu. [lepedop 31emMeHToB
cioBaps. MeTtonbl 11 paboThI CO CIOBAPSIMH.

MuoxectBa. Co3manue MHOXkecTBa. Ornepanuu  HAJ  MHOXECTBAMM:
oObeMHEHNUE, TIEpECEUEHUE, PA3HOCTh, J00aBIEHUE U yaalleHue 3iaemeHTa. [IpoBepka
HaJIM4Msl 3JIEMEHTa BO MHOXecTBe. CpaBHEHHME MHOXXECTB. MeToabl ajisi paboThl C
MHO>KECTBaMHU.

PaGora ¢ patoit u Bpemenem. llomydeHuwe TeKkyIie AaTbl MU BpPEMEHHU.
dopmaTtupoBaHue AaThl U BpemMeHu. Moynu datetime u calendar.

Tema 3. UucTpykuun B sisbike Python.

Omnepatopsl cpaBHeHus. Jlormdeckue ormnepatopbl. MHCTpyKUIHsS BETBIICHHS
if...else. Muctpykums unwmxma while. WMuctpykuum break, continue, pass, else.
WNuctpykuus nukia for.

Tema 4. @yHkuum, MOAYJIH, (pailiibl, HCKIIOYCHUS.

Oyukiuu. Coznanue ¢ynkuuu. WHetpykuumsa return. BbizoB  QyHKIuu.
[lepenaua aprymentoB B (yHkiuio. HeoOsi3arenbHble aprymMeHTbl. DYHKIUU C
NEPEMEHHBIM YMCIIOM apryMeHTOB. [ 100alibHbIE U JIOKAJIbHBIE TIEPEMEHHBIE.

AHoHUMHBIE (QyHKUMH. DyHKUMH-TeHepaTophl. JlekopaTopbl  (GYHKUIHUM.
Bnoxxennsie Gpynkiuu. PexypcuBHbie (PyHKIIMH.

Monymu. Wnctpykimun import u  from. CozmaHue #  HCIOJIB30BaHUE
coOCTBEHHBIX Moyei. O0630p cranmapTHoM Oubimorekn Python.

@aitnbl. Metogsl 11 paboThl ¢ TEKCTOBBIMU (aitnamu. OyHKIUU 111 PabOTHI
¢ ¢arinamu. [lepenanpasnenue BBoga/BeiBoga. CoxpaHeHne 00BEKTOB B (paii.

Uckmrouennst. OOpabotka wuckmouenunit. HWHCTpyknus try ... except.
[Tonyuenue nadopmauu 06 uckioueHuu. Co3aanne HOBBIX HCKIIIOUEHUH.

Tema 5. CranaapTHasi 0M0/IM0TeKAa, HANIMCAHUE CLIEHAPUEB.

O630p cranmaptHoit OumOmmMoreku Python. Berpoennbie ¢ynkuuu Python.
Pabora ¢ ¢aitmamu: uyreHue, 3amuch, onepanuu ¢ (aitnamu U katajsoramu. Moayiu
JUIA  B3aUMOJCWUCTBUS C OINEPAUMOHHOW CHUCTEMOW: Sys, o0s. Moaym mis



MaTeMaTUYeCKUX omnepanuii u paboThl CO ClIy4yaWHbIMM 4Yuciamu: math, random.
Monynu nnst paGoTel ¢ gaToii W BpemeHeM: time, datetime, calendar. OG630p
OMONMMOTEeK MJid pEelIeHUs MaTeMaTHYeCKMX M HayyHbIX 3agad (SymPy, NumPy,
Matplotlib). 10 Opranuzanus ¢aina cuenapus, nepemeHHas _ name . KoHrtekct
BBINIOJIHEHUA clieHapueB. Texkymmii pabounid kaTanor, (aiiabl MU MOyTh IOUCKA
MoAyJell. AHalM3 apryMeHTOB KOMaHIHOW CTpoKH. CTaHAApTHBIE MOTOKH BBOJA-
BBIBO/IA U [I€pEHAIIPaBICHUE IOTOKOB BBOIa-BBIBOA.

Tema 6. O0beKTHO-OPHEHTHPOBAHHOE POrPAMMHUPOBAHME.

ba3oBpie  OpHUHIMIBI  OOBEKTHO-OPUEHTUPOBAHHOIO  MPOTrPaAMMHUPOBAHMS:
WHKAIICYyIALKs, HacueaoBanue, nonumopdusm. Kmaccor B si3pike Python. MHcTpyKkims
class. Coznmanue sk3eMIuisipa Kiacca. ATpuOYTHl Kilacca M JK3eMIUIsIpa Kiacca.
Metonbsl knacca. Konctpykrtop m aectpykrop. CTaTMdecKHME METOIbl. 3aKpbIThIE
meToasl U atpuOyTsl. CoiicTBa. HacnenoBanue. MHOXECTBEHHOE HacielOBaHHE.
AbGcTpaktHbie MeTonbl. Ilepeompenenenne meronoB. Mrepatopbl, KOHTEWHEpHI,
NIEPEYNCIICHUS.

Tema 7. PazpaboTka rpadpuuecknx narepgeiicos.

CoObITHIIHO-OpUEHTHpPOBaHHOE TIporpammupoBanue. CoObitre. OOpaboTUMK
coObITus. [lukn oOpaboTku coObITHl. MIHCTpyMEHTHI NIl cO34aHusl IpauuecKux
untepgericoB  noawszoBarenss (GUI). OcHoBHble OUMONMOTEKH TrpapUUECKUX
untepderico B Python: tkinter, PyQt, PyGTK.

Tema 8. Cpena R. /lannbie B R. Kitaccesl, 00beKTbI, THIIBI, CTPYKTYPHI

VcranoBka cpenbl R. Ilonarwe HabGopa W CTPYKTYyphl HOaHHBIX. Bekrtop,
cnocoObl 3anaHua. CHMBOJIBHBIE BEKTOPbI M CTPOKH. YHCIOBBIE W JIOTMYECKHE
BEKTOpBI. 3aJaHMe HMMEH D3JEMEHTaM BEKTOpOB. BekTtopel W uHAeKchbl. DyHKIMA
which(). 3ananue marpuiipl. Onepaiuy Haj MaTPUIIAMH U UHJIEKCaMu. MHOTOMEpHbIE
mMaccuBbl. Criucku. @akToOpbl U TaOIUIIBL.

TexHonorun noaydeHust AaHHbIX. KinaBuatypHsii BBOA. MIMIoOpT naHHBIX U3
paznuyHbIXx ucTouHukoB. WMmmopt wu3 daiimoB CSV, Excel, XML-daiinos.
W3Bneyenne gaHHbIX W3 web-cTpanul. MnopTt naHHbIX U3 0a3 JaHHBIX. DyHKIUSA
scan( ). @ynkuuu read.table() u read.csv(). BeiBon nanubix. DOyHkuus write().
Oynkuwms cat(). yukiuu write.table(), write.csv() u write.csv().

Tema 9. Ynpasiasiomue KOHCTPYKIMHU A3bIKA 1 MaTeMaTHKa B R

[ToBTOpEeHue u LKKIbI. BoilonHeHre npu HacTyIuieHnu ycioBusi. Onepatop if.
Omneparop ifelse. Onepatop for. Onepatop while. Onepatops! repeat, break u next.
Omneparop switch. [Ipocteiiiue onepanuu. Jlorudeckue oneparuu. MaremaTudeckue
¢bynkuunu. Tpuronomerpuueckue QyHkuuu. Onepauuyd HaJad  KOMIUIEKCHBIMU
NIEPEMEHHBIMH.

CrannaptHas popma 3amganus GyHkiuu. Apryment. @opMalibHbIe apTyMEHTHI,
JOKaJlbHble TIepeMEHHble M CcBOOOnHbIe mepeMeHHble. [lomHas ¢opma 3amaHus
dbynkuun. CunsHoe npucBauBanue. Komanner apply(), sapply() u lapply(). [Ipumeps
HanucaHus PyHKUIUN C UCTIOJIb30BAaHUEM YIIPABIAIOMINX KOHCTPYKIIHIA.

Coznanne nepemeHHbIX. [lepenMeHOBaHHE U TNEPEKOJUPOBKA MEPEMEHHBIX.
[IponyuieHHsie 3HaueHus. VckiloueHHe MPOMYyUIEHHBIX 3HAYE€HUNW U3 aHaIu3a.
[IpeoOpazoBanue Tunos. CopTupoBKa U 00beIMHEHHE HAOOPOB aHHbIX. JJoOaBieHue
CTOJIOIIOB U CTpOK. PazneneHue HaOOpPOB NaHHBIX Ha cocTaBistomue. [IpumeHenue
GyHKUIMIA K MaTpULlaM U TaOJIMIaM TaHHbIX.



Tema 10. I'padpuyeckue BO3MOKHOCTH si3biKa R.

['paduueckoe mpeacTaBieHne NaHHbIX, Tpaduueckue napamerpbl. CUMBOIBI U
nuHud. [[Bera. Xapakrepuctuku tekcra. Pasmepsl auarpamm u nmosier. Hactporika
napamMeTpoB oOced M YCIHOBHBIX o0Oo3HaueHWil. OnopHble auHUHM. JlereHna.
AnHotaiu. O0beAMHEHUE JUarpamm.

Cronbuateie quarpammsbl. [IpocTeie nuarpamMmbl, COCTaBHBIE U JUArPaMMBI C
rpynnupoBKOM. Jluarpammel i cpegHux 3HadeHW. Kpyrosble auarpammel.
['ucrorpammsl. /lnarpammel pazmMaxoB. TodeuHble THArPAMMBI.

5.2. Y4yeOHO-TEMATUYECKUM IJIAH

TpyaoeMKoCTh B 4acax
KonrakTHas padoTa- AyauTopHas padora
Dopmbl
Ne | HaumeHoBaHme
n/ | TeMblI (pa3aena) (SITR:;SI zf:{):;l:;z
M | AACHUILIAHBI Bcero Ot Jlexuun Cemmmaps, 2;, ycneBaeMoCTH
npakTudyeckue | PaooTa
3QHATHA

1 | S3wikn CamocTosTens

MIpOrpaMMHUPOBaHU HbIC pa0OTHI.

s,

18 2 ) 2 16 Yuactue B
pelIeHnn
3a/1a4y Ha

2 | Tumbl TaHHBIX U HPAKTHHCCKHX
Ornepanuu si3pIKa 18 2 ) 2 16 SAATHAX.
Python. CobecenoBanu

3 NucTpykuuu B Ao
s3pike Python. 14 2 - 2 12 JOMaIIHUM

3a/IaHHSIM.

4 OyHkIUH,

MOy, 14 2 - 2 12
daitnel,
HCKITFOUCHMS.

) CraHgapTHas
OubInoTeKa, 14 9 i 9 12
HaIHCaHHE
CLICHAPHEB.

6 | OOBEKTHOOPUEHTH
pOBaHHOE 14 2 i 9 12
IPOrPaMMHUPOBAHU
e.

7 | Pa3zpaboTka
rpadu4ecKux 13 1 ) 1 12
uHTEp(ENCcoB.




8 Cpena R. Jlannbie
B R. Kiaccsl,
OOBEKTHI,

THUIIBI, CTPYKTYPBI .

13 1 - 1

12

9 Yupassromue
KOHCTPYKIIHH
A3BIKA U
MaTeMaThka B R

13 1 - 1

12

10 | I'padpuueckue
BO3MOYKHOCTH
si3bIka R

13 1 - 1

12

B 1iennomM mo gucCIUILINHE

144 16 - 16

128

5.3. ConepskaHue CeMMHAPOB, NPAKTHYECKUX 3AHATHH

HaumenoBanue Ilepeuens BonpocoB Aisl 00CyKAeHHUS HA ®opMbI IPOBeEIEHUSA
TeM (pa3aesioB) CEeMUHAPCKHUX, MPAKTUYECKUX 3aHATHUAX, 3aHATHI
AUCHMILINHBI peKoMeHayeMble HCTOYHUKHU U3 Pa3/iesioB
8,9 (yka3biBaercst pa3aes U NOPAAKOBBII
HOMep MCTOYHHMKA)
2-ii cemecTp
Tema 1. Cpena nporpammupoBanus. Pabora B pexxume | KomnbrorepHsie
S3bIkH HWHTEpIpeTaTopa: CUMYJISIITUU
nporpaMMupoBanus | Pexomenoyemvie ucmounuxu: OcHoHasl (mpakTUYeCKuE 3aHATUS B
numepamypa - 8.[1,2] Jononnumenvnas KOMIIBIOTEPHOM KJ1acce,
aumepamypa - 8.[1-3] [IPU KOTOPBIX CTYACHTHI
«00y4aroTcs 1eHCTBHEM»
B YCIIOBUSIX,
CHOCOOCTBYIOLTUX
MIPAKTHYECKOMY
MIPUMEHEHUIO HABBIKOB
TP BBITIOJIHEHUN UMHU
npodhecCHOHATBEHBIX
00s13aHHOCTEN ).
3aHsATUA B
MHTEpaKTUBHOU (opMe B
BUJIE TUCKYCCHIA.
DTanbl 3aHITHSA:
- UH/IUBHIyalIbHOE
BEITIOTHEHHE 3aJaHUI
- TpyIIoBOi pa3zdop
PE3yJIbTaTOB BBIITOJIHEHUS
3aJaHuH.
Tema 2. Pabota ¢ uncnamu. bazossie uncnoBbie Tutibl | KommbroTepHbie
Tunel JaHHBIX U intu float. YnucnoBbie TUTEPEI. CUMYJISILIUU
Onepanuu s3bIKa Omneparopsl 17151 pabOThI ¢ YUCIOBBIMU (mpakTUYEeCKUE 3aHATHUS B
Python 00BEKTaMHU. KOMIIBIOTEPHOM KJIacce,
dopmarsl yncen. MIPU KOTOPBIX CTYJIEHTHI
Pexomennyemble UCTOY «00ydaroTcs 1eHCTBHEM
Berpoennble pyHKIMM U MOITyNH 11 pabOThl | B YCIIOBUSIX,
C YUCIIAMH. CIIOCOOCTBYIOIIUX




[Ipeo6pa3oBanue U cCMeNIMBaHNE B
BBIPAKEHUSAX 3HAUCHUHN pa3HbIX TUIIOB.
Ctpoku. Jlurepansl cTpok. CrenuanbHbie
CHUMBOJIBL.

Onepanuum Hajg CTpOKaMu: KOHKaTeHalus,
[IOBTOPEHUE, JOCTYM 10 UHJEKCY, ITOJIy4eHHE
MOACTPOKH, IPOBEPKA BXOKICHHUS.
®opmarupoBaHue CTpOoK. OyHKINUN U METObI
JUIst pabOThI CO CTPOKAMH.

Perynspuble BelpaxxeHUs

Croucku. Co3naHue cnucka. ['eHepatopel
CITUCKOB.
Co3maHnve  KONMM  CIHCKA, IOJHAs |

MMOBEPXHOCTHAS KOTIUH CITUCKA.
Onepauuu Hajg  COHUCKAMU:  JIOCTYN K
JJIEMEHTY M0 HUHIEKCY, H3BJICYEHUE Cpe3a,
KOHKaTeHaIusl, TOBTOPEHHUE, MPOBEpKa
BXxox1eHus. [lepeOop 31eMEeHTOB crHCKa.
MeTo/1bI CITUCKOB: JOOABJICHHE U

yJaJeHUe 3JIEMEHTOB, [IOUCK JIEMEHTA,
COPTUPOBKA, MpeoOpa3oBaHUE CIUCKA B
CTPOKY.

MHoOromMepHbI€ CIUCKH.

Koprexu. Coznanue koprexa. Onepauu Haj
KopTexxamu. MeToabl KOPTEXKEN.

CnoBapu. Co3znanue cimoBapsi. Oneparuu Haj
cioBapsiMu. IlepebGop s1eMEHTOB cioOBaps.
MeTtob! 1151 pabOTHI CO CIIOBAPSMHU.
MmoxectBa. Co3/1aHEe MHOKECTBA.
Omneparuu HaJ, MHOXECTBaMU: OOBEAMHEHUE,
nepeceueHue, pasHoCTb, J00aBICHUE U
yAaJleHue 3JIeMEHTa.

[IpoBepka HanMMuuUs IEMEHTa BO

MHOXecTBe. CpaBHEHHE MHOKECTB.

Mertoab! U1t pabOThI ¢ MHOXKECTBAMH.

PabGora ¢ pmaroit u Bpemenem. Ilomydenue
TeKyIIel AaTtel U BpemMeHUu. DopMaTupoBaHue
JaThl ¥ BPEMCHU.

Monynu datetime u calendar.

Monynu datetime u calendar.
Pexomenoyemvie ucmounuxu:

Ocnosnas iumepamypa - 8.[1,2]
Honoanumenvras arumepamypa - 8.[1-3]

MPAKTUIECKOMY
MPUMEHEHHUIO HaBBIKOB
MIPU BBIMTOJIHEHUH UMHU
podhecCHOHATBLHBIX
00s13aHHOCTEN ).

3aHATHS B
WHTECPAKTHUBHON Qopme B
BUJIE TUCKYCCHIA.

DTarbl 3aHITHSA:
-MHIUBUy alTbHOE
BBITOJIHCHUE 3a/ITaHHH

- TpynIoBo# pa3dop
pe3yIbTaTOB BBITIOJTHCHUS
3a/1aHHMN.

Tewma 3.
WNHucTpykuuu B
s3pike Python.

[Tepemennsbie. [IpaBuiia uMeHOBaHUS
nepeMeHHbIX. [IpucBanBanue 3HaUEHUS
nepeMeHHbIM.  JluHaMuueckass TUIH3AIUA.
[TonsTHE O CYETYMKE CCBUIOK U COOpKe
Mmycopa. [IpoBepka u npeoOpa3oBaHHe THUIIOB
JIAHHBIX. Y JaJIEHUE NIEPEMEHHOM.

Ctpyktypa  mnporpammbl.  KoMMmeHTapum.
bnok. IlpaBmwia odopmiieHHsI OTCTYIIOB.
HNucTpykuuss  npucBauBaHus. ['pynmoBoe
npucBanBaHue. KoMOMHUpPOBaHHBIE
WHCTPYKLWHU TPUCBANBAHMSL.

Komnerorepubie
CUMYJISITUN
(TpakTHYECKUE 3aHATUS B
KOMIIBIOTEPHOM KJ1acce,
MIPU KOTOPBIX CTYJIEHTHI
«00yYaroTcs IeHCTBUEM)
B YCIIOBUSIX,
CIIOCOOCTBYIOIIUX
MPAKTUYECKOMY
MPUMEHEHHUIO HaBBIKOB
IIPU BBIOJHEHUH MU




BBox nmanHbIX. BwIBOm pe3ynbTaToB padOTHI
MIPOTPaMMBI.

®dynakuuu input u print. [lapamerpsr GpyHKIIIN
print.

Oneparopsl cpaBHeHus. Jlornueckue
orepaTtopsl and, or, not.
HNuctpykuus BeTBiaeHus if...else.
[IpoBepka HECKOJIBKHUX YCIOBUM.
WNuctpykuus nukma  while.
mukia for.

OyHKIWMsA range.
Wucrpyknuubreak, continue, pass, else.
Pexomenoyemvie ucmounuxu:

Ocnosnas iumepamypa - 8.[1,2]
Jononnumenvnas aumepamypa - 8.[1-3]

NucTpykuus

po¢eCCHOHATHHBIX
00s13aHHOCTEH ).

3aHATHA B
MHTEPaKTUBHON Gopme B
BUJIE TUCKYCCHIA.

OTamnel 3aHATHSL:
-MHAUBUIYJIbHOE
BBIIIOJIHEHUE 3aJaHnul

- TPYMIOBOM pazoop
Pe3yIbTATOB BBINOJHEHUS
3aaHUH.

Tema 4. ®yHkuuu,
MOJyJIH,

Oynakuuu. Co3nanne GyHKINUU.

Wuctpykuus return. Bei3oB pyHKIMU.
[lepenaya apryMeHTOB B (PYHKIIHIO.
HeoOs3atenbubie aprymeHTsl. DyHKUIUU ¢
[IEPEMEHHBIM YHCJIOM apryMEHTOB.
['mobGanbHbIE U TOKaTbHBIE IEPEMEHHBIE.
AHoHuMHbBIE QyHKIN. DyHKIMU-
re"HepaTopsl. JlekopaTopsl GpyHKINN.
Brnoxennsie pyHkimn. PexypcuBHbie
GyHKIMH.

Monymu. HWHerpykumm import u  from.
Co3gaHue W HCHOJB30BaHHWE COOCTBEHHBIX
Moxayner. O030p craHmapTHOW OUOIMOTEKH

(ainer Python.
' @aitnel. MeTob! 11 paboThI C
UCKITFOUEHHUSI. .
TEKCTOBBIMU (paiinamu. OyHKIUHU A pabOTHI
c daiinamu. [Tepenamnpasnenue
BBO/a/BbIBOJa. CoxpaHeHHe OOBEKTOB B
(aii.
Uckmrouennss.  OOpaboTka  HCKIIOYEHUI.
WNHctpyknusa  try except. Ilomyuenue
uHpopmanuu 00 wuckmoueHuu. CoznaHue
HOBBIX UCKJTIOUEHHI.
Pexomenoyemvie ucmounuxu:
Ocnosnas iumepamypa - 8.[1,2]
Honoanumenvras arumepamypa - 8.[1-3]
Komnerorepubie
CUMYJISITUN
(mpakTHUECKUE 3aHITHS B
KOMIIBIOTEPHOM KJ1acce,
Tewma 5. IIPU KOTOPBIX CTYAECHTHI
CranpaptHas bubnuoreku aiis peneHus «00ydaroTcs 1eHCTBHEM
O6ubMoTeKa, MaTeMaTUYeCKUX W Hay4dHbIX 3am1ad (SymPy, | B ycioBusx,
HaIlMCaHNE NumPy, Matplotlib). Moaynu ans paGoThl ¢ | CIIOCOOCTBYIOIIMX
CLICHapUEB. natod U BpeMeHeM. KOHTEKCT BBINOJHEHHUS | MPAKTUYECKOMY

CLICHAPHUEB.

Pexomenoyemvie ucmounuxu:

Ocnosnas tumepamypa - 8.[1,2]
Jlononnumenvnas aumepamypa - 8.[1-3]

MPUMCHCHUIO HABBIKOB
MIPH BBITOJIHEHUH UMHU
podecCHOHATBEHBIX
00s13aHHOCTEN ).




3aHATHA B
MHTEPaKTUBHON Gopme B
BUJIC TUCKYCCHIA.

OTanel 3aHATHS:
-MHAUBUYJIbHOE
BBIIIOJIHEHUE 3aJaHnui

- TPYMIIOBOM pazoop
Pe3yIbTAaTOB BBINOJHEHUS
3aJaHUH.

3-ii cemecTp

Tema 6.
OOBEKTHOOPHECHTHP
OBaHHOE
IIPOrpaMMHUPOBAHHE.

Kiaccer B si3pike Python. MucTpykius class.
Coznanue 3Kk3eMIusIpa Kiacca.

ATpuOyTHI KJ1acca 1 HK3eMILIsIpa Kiiacca.
3aKphIThIC aTPUOYTHI.

Metoas! knacca. Mcnonp3oBaHue CCHUIKM Ha
sK3eMIUIsip kiacca. Craruyeckue METOJbI.
3akpbIThie MeTOfbl. CrenuanbHble METOJIbI.
[leperpy3ska onepaTropos.

Hacnenosanue. MHOeCTBEHHOE
HacliefoBaHue. AOCTpaKTHBIE METOIBI.
CaoiicTBa KJjacca.

Pexomendyemvie ucmounuxu:

Ocnosnas rumepamypa - 8.[1,2]
Hononnumenvnas iumepamypa - 8.[1-3]

KomneroTepubie
CUMYJISITUN
(mpakTUYECKHUE 3aHATHUS B
KOMIIBIOTEPHOM KJ1acce,
IIPU KOTOPBIX CTYJIEHTHI
«00y4YaroTCs JIeHCTBUEM)
B YCIIOBUSIX,
CHOCOOCTBYIOLINX
MPAKTUIECKOMY
MIPUMCHCHHUIO HABBIKOB
MIPH BBITTOJTHEHUN UMU
pohecCHOHATLHBIX
00s13aHHOCTEN ).

3aHATHS B
WHTEPAaKTUBHOU (hopMe B
BUJIE TMCKYCCHIA.

DTansl 3aHATUA:
-MH]IUBUy ATHOEC
BBHITIOJTHEHHE 3a/1aHU i

- TpynmnoBoi pa3doop
PE3YNIbTAaTOB BBIMOJTHEHUS
3aJIaHHMN.

Tewma 7. Pazpabotka
rpadu4ecKux
uHTEp(PEcoB.

CoObITUITHO-OpPUEHTUPOBAHHOE
IPOrpaMMHUPOBaHUE.

Co6ritre. OOpabOTYNK COOBITHS.

Huka 06paboTku cOOBITHH.

WNHCTpYyMEHTHI 151 CO3TaHHS

rpadpuueckux HMHTEpP(ENCcOoB MOIb30BATEINS

(GUI).

Pazpaborka rpaduyeckux  HHTEpPENCcOoB.
Co3zmanne u HacTpoiiKka 6a30BOTO OKHA.
OnemeHTsl  rpaduueckoro  uHTEpdeiica

(Bumketsl). Co3nanne u KOHGUTYPUPOBAHUE
BUKeTa. MeHeKep pa3MeIIeHHUs.
Hcnons3zoBanue snementoB Button (Knomka),
Label (Haamucs), Entry (ITone BBOna).
Hcnonp3oBaHne cTaHAapTHBIX

JTMAJIOTOBBIX OKOH. O0paboTKa COOBITHI.
Pexomendyemvie ucmounuxu:

Ocnosnas tumepamypa - 8.[1,2]
Jononnumenvnas aumepamypa - 8.[1-3]

KommnbsrorepHsie
CUMYJISITUN
(mpakTUYECKHUE 3aHATHUS B
KOMITBIOTEPHOM KJ1acce,
MIPU KOTOPBIX CTYJAEHTHI
«00y4aroTCs IEUCTBUEM
B YCIIOBUSIX,
CHOCOOCTBYIOLINX
MPAKTUIECKOMY
MIPUMECHECHHIO HaBBIKOB
MIPY BBITTOTHEHUN UMH
po¢eCCHOHATHHBIX
00s13aHHOCTEH ).

3aHsaTHS B
MHTEPaKTUBHON Gopme B
BUJIE TUCKYCCHIA.

DTamnbl 3aHITHS:
-MH/IUBUyaJIbHOE
BBINIOJIHEHUE 3aJaHNuM

- TPYMIIOBOM pazdop
PE3yJIbTATOB BBITOJHEHUS
3aJaHUM.




Tema 8. Cpena R.
Janneie B R.
Knaccel, 00BEKTEHI,
THUIIBI, CTPYKTYPHI .

VYcranoBka cpenbt R. Ilonarue naGopa u
CTPYKTYpBbI IaHHBIX.

Bekrop, criocoOsl 3a1anusl.

CuUMBOJIbHBIE BEKTOPHI U CTPOKH

UncnoBbIe U JIOTHYECKUE BEKTOPHI.

3amanue UMEH JI€MEHTaM BEKTOPOB.
Bekrops! u unnexcer. @ynkius which().
3aganue Matpuilsl. Oniepanuu Haj
MaTpHIIAMU U UHAeKCaMu. MHOTOMEpHBIE
MacCCHBBI.

Crcku. @akTOpPhI U TAOIUIIBI

TexHoOrUM NOTy4eHUs JaHHbBIX.
KitaBuatypHbIi1 BBOA.

HMmopT AaHHBIX U3 pa3IMYHbIX
ucrounukoB. immopt u3 ¢aiinos CSV, Excel,
XML-daiinos.

Nmnopt naHHbIX. Oynkuus scan().
Oyukiuu read.table() u read.csv().
Pexomendyemvie ucmounuxu:

Ocnosnas rumepamypa - 8.[1,2]
Jononnumenvnas iumepamypa - 8.[1-3]

Komnerorepubie
CUMYJISITUN
(mpakTHYECKUE 3aHITUS B
KOMIIBIOTEPHOM KJ1acce,
MIPU KOTOPBIX CTYACHTHI
«00y4YaroTCs IeHCTBUEM)
B YCJIOBUSIX,
CIIOCOOCTBYIOIINX
MPAaKTUIECKOMY
MIPUMECHEHHUIO HaBBIKOB
MIPU BBITOJIHEHUH UMHU
podhecCHOHATLHBIX
00s13aHHOCTEN ).

3aHATHS B
WHTEPAKTHUBHON Gopme B
BUJIE IUCKYCCHIA.

DTarbl 3aHITHSA:
-MH]IUBUTy ATbHOEC
BBIITOJIHCHUE 3aJIaHHH

- IpyII0oBOM pa3dop
pe3yIbTaTOB BBITIOJTHCHUS
3aJIaHHMN.

Tema 9.
Ynpasnstomme
KOHCTPYKIIMU SI3bIKa
1 MaTeMaTnka B R

BriBoa nannbix. OyHKIus write().

Oynkuus cat().

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

IloBropenue u uuUKIBL. BbimonHenue mnpu
HacTyrjeHuu ycnoBus. Onepatop if.
Omneparop ifelse. Onepatop for.

Omneparop while. Onieparopsr repeat, break u
next.

Omnepatop switch. [Ipocreitmue

ornepauuu. Jlornueckue onepamuu.
MaremaTrueckue GpyHKITUH.

CrangaptHas ¢popMa 3agaHus PYHKIIHH
ApryMeHr. dopmManbHbIE apryMEHTHI,
JIOKaJIbHBIE TIEPEMEHHBIE 1 CBOOOIHBIE
nepemennsle. [TomHast Gopma 3amanus
(GyHKIMH.

[Ipumeps! Hanncanust GyHKIUH C
Hcnonp3oBaHrueM yIpaBIsSOMIUX
KOHCTpYKInid Co3/1aHNe NEPEMEHHBIX.
[lepenmeHoBaHME U IEPEKOIUPOBKA
nepeMeHHbIX. [IporyieHHbIe 3HaueHMSI.
HckiroueHne MpOMYLIEHHBIX 3HAuYeHUH U3
anamm3a. [IpeoOpa3zoBaHue THITOB.
Pexomenoyemvie ucmounuxu:

Ocnosnas irumepamypa - 8.[1,2]
Jononnumenvnas iumepamypa - 8.[1-3]

Komnberorepubie
CUMYJISITUN
(mpakTUYECKUE 3aHATHUS B
KOMITEIOTEPHOM KJIacce,
MIPH KOTOPBIX CTYJIEHTHI
«00y4aroTCs IEUCTBHEMY
B YCIIOBUSIX,
CHOCOOCTBYIOLINX
MPAKTHIECKOMY
MIPUMECHECHHIO HABBIKOB
MIPH BBITTOTHEHUN UMHU
po¢eCCuOHATBHBIX
00s13aHHOCTEN).

3aHsaTHS B
WHTEPAaKTUBHOU (hopMe B
BHJIE TUCKYCCHIA.

DTansl 3aHATUSA:
-MH]IUBUTy ATbHOEC
BBHITIOJTHEHUE 3a/1aHU I

- TpyIIoBoi pa3dop
PE3yJIbTaTOB BBHITOJIHEHUS
3aJaHuM.

Tema 10.
I'padpuaeckue
BO3MO>XHOCTH SI3bIKa

R

CoptupoBka ©  oObeauHEeHHE  HAOOPOB
JAHHBIX.
I'paduueckoe  mpeicTaBIeHHE  JaHHBIX,

rpadudecKue mapameTphl.
CumMBoasl u auaun. I{Bera.

Komnerorepubie
CUMYJIAAIUA
(mpakTUYEeCKUE 3aHATHUS B
KOMITBIOTEPHOM KJacce,
IIPU KOTOPBIX CTYJIEHTHI




XapakTepUCTUKU TEKCTA.
Pazmepsl muarpamm u mnonei. Hacrtpolika
MapaMeTpoB OCEil U YCIOBHBIX 0003HAYECHU.
Jlerenna.

Aun”oranun. O0beIuHEHNE
JUarpaMM.

Cronbyarble TuarpaMMel.
IIpoctsie
JMarpaMMbl ¢ TPyIIIUPOBKOM.
JlnarpaMMsl [ CpEJHUX 3HAYECHUM.
I'ucrorpammel. /InarpamMmmsl pazmMaxos.
ToueyHble [uarpamMmsl.
Pexomenoyemvie ucmounuxu: Ocrosnasn
aumepamypa - 8.[1,2]
Jononnumenvnas aumepamypa - 8.[1-3]

AuarpaMmel, COCTaBHBIC

«O0y4aroTCs ICUCTBHEM
B YCJIOBUSIX,
CIOCOOCTBYIOIIHUX
MIPaKTUYECKOMY
MIPUMEHCHUIO HAaBBIKOB
MIPH BBITIOJTHEHUN HMH
po¢eCCUOHATBHBIX

U | 00s3aHHOCTEH ).

3aHATHA B
MHTEPAKTUBHON Gopme B
BUJIC TUCKYCCHIA.

OTanel 3aHATHS:
-MHIUBUTyalTbHOE
BBIIIOJIHEHHE 3aJaHni

- TpyIIoBoO# pa3dop
Pe3yIbTAaTOB BBIMIOJHEHUS
3aaHUH.

6. [lepevyeHb y4eOHO-MeTOAUYECKOTO 00ecTieYeHu s IJIS CAMOCTOSITeIbHOI
padoThI 00Yy4AKOIIMXCS M0 JUCHHUILIMHE

IlepeyeHb BONIPOCOB, 0TBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHME
AUCUMILTUHBI, OPMBbI BHEAYAUTOPHOI CAMOCTOSITEILHON PadoThI

HaunmenoBanue teMm

IlepeyeHb BONPOCOB, OTBOAUMBIX HA

DopMblI BHEAYAUTOPHOM

(pa3nesoB) CaMOCTOSITEIbHOE OCBOCHHE CaMOCTOSITe/IbHOI PadoThI
AUCHHUILIMHBI
Tewma 1. Cpena nporpammupoBanusi. | Pabota ¢ ocHOBHOW U
S3bIkH Hcnonb3oBaHne JOKyMEHTAIUU. JOTIOJTHUTEIBHOU
IpOrpaMMHUPOBAHUS JUTEpPATypoil;  COCTAaBJICHHUE
nJiaHa M3y4aeMoro
Marepuaia.
Brimonnenue JOMaIIHUX
3aJIaHUH K KOKJOMY 3aHSITHIO.
Tewma 2. MeTo/1bl CIIUCKOB: PaGora ¢ ocHOBHOU U
Tuner JTAHHBIX U | 10OaBJICHHE U YIAJICHHE JOIIOJTHUTEILHOU
ONEpALNH SI3bIKA AJIEMEHTOB, MOUCK JIEMEHTA, JUTEPATYpPOi;  COCTABIICHHE
Python COPTHUPOBKA, Mpeodpa3oBaHUE IJIaHa M3y4aeMoro
ClluCKa B CTPOKy. MHOromepHsie | MaTepuana.
CITUCKH. Brimonnenue JOMAITHUX
Onepanuu Hajx KoprexamMu. MeTroabl | 3ajaHUM K KaXJI0MY 3aHATHUIO.
KOPTEXEM.
MeTos! 1uist pabOThI CO CIOBAPSMHU.
MeTop! 17151 pabOTHI C MHOYKECTBAMH.
Tema 3. PeryisspHbIe BbIpaXXeHUsI. PaGota ¢  OCHOBHOH W
Nuctpykuuu B s3bike | Kaprexu (cozmanme, ornepanuu, | JOMOJHUTEIbHOMN
Python. utepanus). MHoxecTBa (CO3laHue, | IUTEPaTypor;  COCTaBIICHUE
orepaiuu, UTeparus). IJIaHa M3y4aeMoro
Marepuana.
Brimonnenue JOMAIIHUX

3aJaHUN K KOKJIOMY 3aHATHUIO.

Tema 4.
DyHKIMHU, MOJYJIH,

Coznanne QyHKITUN.
HeoOs13aTenpHbIC apTyMEHTHI.

PaGora ¢ ocHOBHOH W©
JONOJITHUTENbHON




(halIbl, HCKITFOYCHHUS.

AnHoHumHBIE  (yHKOEH. DyHKIUH-
reHeparopsl. [lekopaTopsl

bynkumii.  BioxeHHsle  QyHKIUU.
PexypcuBHbie pyHKINN.

Uckmouenus. [Tonyuenue

uHpOpMAaLUU 00 UCKITIOYCHUH.
Co31aH1€e HOBBIX UCKIIIOUEHUH.

JUTEpPATypoil;  COCTaBJICHHUE
IaHa U3y4aeMOro
MmaTepuania.

Brinonnenune JOMalITHUX

SaﬂaHI/Iﬁ K KaXX/IOMY 3aHATHUIO.

Tema 5. PaGota ¢ OCHOBHOH W
CranpaprtHas bubnuorexu TUIs pelieHus | JOTOTHUTEIbHON
Ooubnuoreka, MaTEeMATHYECKUX M HAYYHBIX 3aJ1ay | JIUTePaTypol;  COCTaBIICHUE
nanucanue cieHapues. | (SymPy, NumPy, Matplotlib). IUIaHa H3y4aeMOro
Monynmu nns paboTBl ¢ JaToll W | MaTepuana.
BpemeHeM. KoHTekcT  BblnonHeHUs | BeimomHeHue JOMaITHUX
CIICHAPHEB. 3aJIaHUH K KQXKJIOMY 3aHITHIO.
Tema 6. Hacnenosanmue. PaGora ¢ oOcHOBHOU W©
OOBEKTHOOPUEHTUPOB | MHOXXECTBEHHOE HACIIEIOBAHUE. JIOTIOJTHUTEIbHOM
aHHOE AOcTpaktHble  Meronbl.  CBOWCTBa | TUTEPaTypoOi;  COCTaBJICHUE
POrpaMMHUPOBAHHE. KJacca. TUIaHa M3y4aeMOoro
MmaTepuana.
Brimonnenue JOMAITHUX
3aJlaHul K KaXJI0MY 3aHITHIO.
Tema 7. DJIEMEHTHI rpauIecKoro Pabota ¢  ocHOBHOWI u
Pa3paboTka untepdeiica (Bumxkersl). Co3aaHue M | AOMOIHUTEIBHON
rpadu4ecKux KOH(HUTYpUPOBAHHUE BUIKETA. JUTEpaTypoil;  COCTaBJIEHUE
uHTepdeiicos. TIaHa M3y4aeMoro
MaTepuaa.
Brimonnenue JOMAITHUX

SaI[aHI/Iﬁ K KOKJIOMY 3aHATHIO.

Tewma 8. Cpena R.
Jlanubie B R.
Knaccel, 00BEKTEHI,
THUIIBI, CTPYKTYPHI .

MHOromMepHbIE MaCCHBBI.
Crucku. @akTopbl U TAOIUIIBI.
TexHonoruu nosy4eHus
JTAaHHBIX.

Pabota ¢  ocHOBHOWI u
JOTIOJTHUTEIBHOU
JUTEpPaTypoil;  COCTAaBJICHHUE
T1aHa M3y4aeMoro
Marepuaa.

Brimonnenue JOMAITHUX

3aJlaHUM K KaKIOMY 3aHATHUIO.

Tema 9.
Ynpasnstomume
KOHCTPYKIIMU S3bIKA U
MaTteMaThka B R

IIpumeps! HarcaHus

(GYHKIMH C HCIIOTIB30BAHUEM
YOPaBISIOMUX KOHCTPYKIINH.
Cozlanue nepeMeHHbIX.

[Ipumenenue ¢GyHKIUN K MaTpuuam U
TabJIUIaM JAHHBIX.

PaGota ¢ OCHOBHOH U
JTOTIOJTHUTEIILHOMN
JUTEPATypoOi;  COCTABJIEHUE
IiaHa HA3y4aeMOro
Marepuasna.

Brmmonmaenne JIOMAITHUX

3aJaHuM K KaKIOMY 3aHATHUIO.

Tewma 10. 'ucrorpammel. Jluarpammsl pasmaxoB. | Pabora ¢ ocHOBHOW U

['paduueckue ToueuHble TUarpaMMel. JIOTIOTHUTEIbHON

BO3MOXKHOCTH si3bIka R JUTEPATYypOH;  COCTaBJICHUE
T1aHa M3y4aeMOro
MaTepuaa.

IlepeyeHb BONIPOCOB, 3aJaHUH, TeM JJI MOATOTOBKH K TeKyIIeMY

KOHTPOJIIO

[TpumepHBIE BOITPOCH K KOHTPOJBLHBIM paboTam
1. Co3manue Kj1accoB.




CrnennasibHbIe METO/IbI KJlacca.
Peanu3zanusi CBS3HBIX CIIMCKOB.
[TonsiTue cTexa u ouepeau.
Pabota ¢ TeKkCTOBBIM (haitsioM.
Coznanue n 06paboTKa HCKITIOYCHUH.
[IpuMepsl 3a1aHAI KOHTPOJIBHBIX padoT

Cozpaitte kimacc Queue, peanusyomuii padoty ¢ oudepenbto. s xpaHeHus
AJIEMEHTOB OYEPEIU HCIOIB3YHTE CBSA3HBIA CIHCOK. KOIMYecTBO JJIEMEHTOB B
oueper HE OTPaHUYCHO, HO MOXXHO BKJIIOYUTH PEXKHUM, KOT/A MPU TOCTHKCHHUH
3aJIaHHOTO KOJMYECTBA JIEMEHTOB B OUepear BO30YX)AaeTcs MCKIoUeHue. B kimacce
JTOJKHBI OBITh:

* KOHCTPYKTOp ¢ mapameTpamu. [lapamerp n omnpenensieT KOJIUYECTBO
AJIEMEHTOB B OUY€pEAM, P JOCTHKEHUU KOTOPOTO BO30YXKIAETCsl MCKIIOYEHHUE (IO
ymomyanuto n = 10). [Tapamerp monitor ompenensieT, Hy>KHO JTU KOHTPOJHUPOBAThH
KOJIMYECTBO AJIEMEHTOB B ouepenu. [lo ymomuanuto monitor = False (koHTposs HeT).
Ecnu monitor = True, TO KOHTPOJIb BBHITOIHSIETCS.

» wmeton push(self, value) - no6apnseT s3meMeHT B odepeab. Eciau KonmaecTBo
DJIEMEHTOB O4Yeperd CTAaHOBUTCS KpaTHBIM N, TO TOCJe J00aBIICHUS JJIEMEHTa
BO30YK/IaeTCs UCKITIOYEHHE;

« wmeroa pop(self) - ymanser saeMeHT W3 oOYepeArM U BO3BpallaeT €ro
3HaueHue. Ecnm oduepean mycra, To Bo3BpamaeT None;

+ top() - Bo3BpaIIacT IEMEHT, HAXOIAIIUICS B HAYalle OYePEe/Ir, FIEMEHT U3
ouepenu He yaansercs. Eciau ouepenp mycTa, To Bo3Bpamaer None;

ook wn

. size() - Bo3BpaIaeT KOJMUYECTBO JIEMEHTOB B OUEPE/IH;

. isempty() - Bo3Bparaet True, eciiu ouepeib HE COMCPIKUT FIIEMEHTOB;
. empty() - yaanseT Bce 2JIEMEHTBI M3 O4ePe/Iu;

. metoabl __next  (self) m __iter  (self);

. meron _ str (self).

Hcnonb3ys CO30aHHBIM KJIIACC pEWUTE CcleAyrolmyw 3axady. HMwmeercs
TEeKCTOBBIN (aiin data.txt, comepxkammii nensie yncia. B kaxmoit crpoke ¢aitna 20
MOKET HaXOJUThCA JII000€ KOJIMYECTBO YMCEN, B TOM YHCJIE CTPOKA MOXKET OBbITh
nyctoi. Yucna paznenstorcs 3ansaTbiMu. llepen unciiom u mociie Hero MoryT OBITh
npoGenbl. Co3naiite HOBBIN (haidsl, cCoepKalIUi ATH K€ YUCTIa, B KOTOPOM B KaXKJI0M
CTPOKE COACPKUTCS POBHO 5 yuces, KOTOPbIE pa3/eiieHbl 3amsiaTod U npoodenoM. B
MOCJIETHEN CTPOKE MOKET ObITh MEeHbIIE 5 yucen. Pailn He COAEPIKUT MYCThIX CTPOK
u suimHuX npodenoB. dopma cmaum paboThl: (ailm ¢ TekcToM mnporpammbl. Mms
daiina (st cryaerta o pammmu MBanoB) - UBaHoB.py. Daiin ¢ JaHHBIME JOJIKEH
MMETh UM, yKa3aHHOE B 3afaHuu. Paii ¢ TEKCTOM IIPOTrpaMMBbl JOJDKEH COIEPKaTh
HE0OX0IMMbIE KOMMEHTAPHUH.

7. ®OH/I OLICHOYHBIX CPEACTB JAJIsl MPOBeIeHUsI IPOMEKYTOYHOM
arrecTauuu 00y4YarOUIUXCS 10 JAHHOM TUCHUIIMHE

OueHouHble  CpeACTBAa  INpEAHA3HAYEHbl I KOHTPOJSI M OLIEHKHU
00pa30BaTEeNbHBIX JOCTI)KEHUH OOYYaroIIMXCsl, OCBOMBIIMX MpOTrpamMMy Yy4eOHOI
JTVCHUTUIMHBI « KOMIIBIOTEPHBIN TPAKTUKYM).



cDOH,Z[ OLCHOYHBIX CpCACTB BKIIIOYAaCT KOHTPOJIbHBIC MaTCpualbl A
IMPOBCACHUA TCKYIICTO KOHTPOJIA U HpOMe)I(YTOqHOﬁ aTTeCTallun.
7.1 Onucanue noka3areJsieil 1 KpuTepueB OLEHUBAHUS KOMIIETeH M
ILnanupyemsie YpoBeHb 0CBOCHUSA
pe3yJabTaThl
OCBOCHHS
Ouenounoe
KOMIICTEHIIUH | «HEYIOBJIETB | «yJAOBJIETBOP
«X0poIO0» «OTJIHYHO» CpeacTBo
(uHAMKATOpa OpHTEJIBLHOY UTEJbHO»
AOCTHKEHUS
KOMIIETEeHI[HH)

IKH-2 cnocod0HOCTh, NPUMEHATHL MaTeMaTHYECKHE MeTOAbI JIsl pellleHHsI CTAHIAPTHBIX
npodeccHOHAJIBHBIX 327124, MHTEPIPETHPOBATH MOJYUYeHHbIE MATeMATHUYECKHE Pe3YJIbTAThI

ILCMOHCTpI/IpyeT 3HaHUSA MAaTCMATHYCCKUX METOIO0B, IIPUMCHACMBIX B MCHCIIDKMCHTC

3HaTh: @®parmeHnTapH | Henosnble CoopmupoBa | Chopmuposa | Bompocs! st
MaTEMaTHUYECKHUE | O€ IIPEICTABICHHU | HHBIE, HO HHBIE OLICHKH 3HaHUI
METOJBL, IIPEACTABICHU | 5 O colepKale | CUCTEMaTU4yeC | U yMEHUH,
IIPUMEHSEMBIE B | € O MaTEMaTHYeCK | OTACIIbHBIC KHE IIPAKTHKO-
MEHEKMEHTE MaTeMaTH4YeCK | UX METOJIax, po0OeIIbI IIPEICTABIICHU | OPUEHTHUPOBAH
UX METOJIax, IIPUMEHSIEMBl | IIPEICTABIICHU | 51 O HBIE 3aJlaHus,
MIPUMEHSIEMBIX | X B 10 MaTE€MaTU4YeCK | TECTOBBIE
B MEHEPKMEHTE | MaTEMaTUYeCK | UX METOMAX, 3alaHus
MEHEJKMEHTE UX METOJIAX, MIPUMEHSIEMBIX
IIPUMEHSIEMBl | B
X B MEHEJDKMEHTE
MEHEDUKMEHTE
Ymers: @®parmenrapH | Hecucremarn | B nemom Cdopmuposa | Bonpocs! ans
JEMOHCTPUPOBATE | O€ YMEHHUE 4ecKoe YCIIELIHOE, HO | HHOE YMEHHUE | OLICHKH 3HAHUU
3HAHUSA JEMOHCTPHUPO | IPUMEHEHHE | COAepXKallee | JEMOHCTPUPO | M YMEHUH,
MaTEMaTUYECKUX | BaTh 3HAHUS YMEHUU OTJIE/IbHBIE BaTh 3HAHUS IIPAKTHKO-
METO/I0B, MaTeMaTHyecK | IEMOHCTPUPO | MPOOEIIbI MaTE€MaTHYECK | OPUEHTUPOBAH
IIPUMEHSEMBIX B | UX METOJIOB, BaTh 3HAHUS yYMEHHE UX METOJI0B, HBIC 3a7aHus,
MEHEDKMEHTE IIPUMEHSAEMBIX | MATEMATHYECK | JIEMOHCTPUPO | IPUMEHSAEMBIX | TECTOBBIE
B UX METO/IOB, BaTh 3HAHUS B 3a/1aHus
MEHE/DKMEHTE | IPUMEHSAEMBl | MaTEMaTU4YEeCK | MEHEKMEHTE
X B UX METOJIOB,
MEHEJDKMEHTE | TPUMEHSEMBI
X B
MEHEDKMEHTE
[TpumeHsieT MaTeMaTHYECKUE METOJIbI U MOJEIH JUIst 0OOCHOBAHMSI IPUHATHUS YIPABICHYECKUX
pELICHMI.
3HaTh: ®parmentapH | Hemonnsle Chopmupona | ChopmupoBa | Bonpocsr muis
MaTE€MaTU4YeCKUe | 0 IIPEACTABJICHU | HHBIE, HO HHBbIE OLICHKH 3HaHUI
METO/bI U MOJIENN | MIPEJICTABIEHU | 51 O CoZIepXKalie | CUCTEMaTU4eC | U yMEHUH,
JUis 0OOCHOBAHUA | € O MaTeMaTH4YeCK | OTACIbHbIE KHe IPAKTHKO-
IIPUHATHSA MaTeMaTHYeCK | UX METOJaxX U | MpoOebl IIPENICTABICHU | OPUEHTUPOBAH
YIOPaBIEHYECKUX | UX METOAX U | MOJENAX A | IIPEICTaBICHU | 51 O HBIE 3aJ]aHus,
pelIeHn i MOJIENIAX Ul | OOOCHOBaHMS | 4 0 MaTeMaTH4ECK | TECTOBBIC
00OCHOBaHHUS | MIPUHATHUS MaTeMaTHUYEeCK | UX METOJAaX U | 3aJaHus
IIPUHSTHS yIOPaBIEHYECK | X METOJAX U | MOJAEIAX IS
YIOPABJIEHYECK | UX pEIIeHUN | MOAENsaX A | 0OOCHOBAHUSA
UX pELICHUN 000CHOBaHMS | IPUHATHUS




Ilnanupyembie YpoBeHb 0CBOEHMSI
pe3yJbTaThl
OCBOCHHA
Ouenounoe
KOMIIETEHIIMH | «HEYAOBJETB | «yA0BJIETBOP
«X0opouo» «OTIUYHO» CpPeaCTBO
(uHauUKaTOpa OPUTEIbHO) UTEJIBHO»
AOCTUKEHHS
KOMIIETEHI[MH)
IPUHSTHS yIpaBIEHYECK
YIPAaBIEHYECK | MX PEIIECHUIN
UX pelIeHUuN
YmMmernb: ®parmentapH | Hecucrematu | B nenom Cdopmuposa | Borpocs! s
IPUMEHSITh 0€ yMEHHE 4eCcKoe YCHEIIHOE, HO | HHOE€ YMEHHME | OLEHKU 3HaHUM
MaTEMaTUYECKUE | IPUMEHATH IIPUMEHEHHUE | COAEpXKallee | IPUMEHSTH Y YMEHUH,
METO/Ibl ¥ MOJIETN | MAaTEMAaTUYECK | YMEHUE OTJIEIbHbIE MaTeMaTUYeCK | MPAKTUKO-
11 0OOOCHOBAHUS | M€ METO/bl U | IPUMEHATH pooeb Y€ METOABl U | OPUEHTUPOBAH
IPUHSTUS MOJIEH JUIst MaTeMaTH4YeCK | yMEHUe MOJIEH JUIst HBIE 33JIaHus,
yIpaBIEHYECKUX | OOOCHOBAaHUS | M€ METOABI U | IPUMEHSTh 00OCHOBaHHUS | TECTOBBIE
perieHui MIPUHSTHUS MOJIEH JUIst MaTeMaTUYeCK | IPUHATHUS 3a/laHus
ylpaBjIeHYeCK | 0OOCHOBaHMs | M€ METOJbl U | YIPABJIEHYECK
UX peleHUuN NIPUHATUSA MOJENN 11 UX pelIeHUN
ynpaBjieHYeCK | 00OCHOBaHMUS
UX PELICHUN [IPUHATUSA
YIPaBIEHYECK
UX pelIeHUuN
CopepxaTebHO MHTEPIPETUPYET PE3YNIbTATHI, IOJIyYEHHBIE IIPU UCIOIb30BAaHUHM MaTEMaTHYECKUX
Mozeen
3HaTh: @®parmeHnTapH | Henosnsle Cdopmuposa | Chopmuposa | Bonpocs! mis
pE3yJIbTaTHI, oe IIPE/ICTABICHH | HHBIE, HO HHBIE OLICHKH 3HaHUI
MOJIy4YEHHBIE IIPH | IPEJCTABIECHU | I O coJiepKallie | cUCTeMaTH4ec | U YMEHUH,
WCII0JIb30BaHNNU €o pe3ynbrarax, | OTIAENIbHbIE KHE IIPAKTHKO-
MaTeMaTHUYeCKUX | pe3yJbTaTaX, | MOJIYYEHHBIX | IPOOEIIbI MIPE/ICTAaBICHU | OPUEHTHUPOBAH
MoJieen MIOJIyYEHHBIX | IpU IIPEJICTABICHU | 51 O HBIE 3aJ]aHus,
npu HCIIOJIb30BAHU | 51 O pe3ynbTarax, | TECTOBbIE
UCIIOJIb30BAaHU | U pe3ysbTarax, | IMOJY4YEHHBIX | 3a/JaHud
u MaTEeMaTHUEeCK | MOJTYYEHHBIX | IIPH
MaTeMaTHyYecK | UX Mojieseit npu HCIOJIb30BaHU
uX Mozenen UCIIOJIb30BaHU | U
u MaTeMaTH4ecK
MaTEMaTHUYECK | UX MOJENEH
HUX MOJeIen
Ymersn: @®parmentapH | Hecucremarn | B nemom Cdopmuposa | Bonpocs! amns
COJIEpKaTENbHO 0€ yMEHHE 4eCcKoe YCHEIIHOE, HO | HHOE€ YMEHHUE | OLEHKU 3HaHUM
UHTEPIPETUPOBAT | COJEPKATENIbH | IPUMEHEHHE | COAEeprKallee | Coaep)KaTeibH | U YMEHUH,
b PE3YJIbTaTHI, 0 YMEHUU OTJIE/IbHBIE 0 IPAKTHKO-
MOJTyYEHHBIE [IPH | UHTEPIIPETUPO | COAepkKaTeNnb | MPOOeIIbl WHTEPIPETUPO | OPUEHTHUPOBAH
MCII0JIb30BaHUNU BaTh HO yMEHHE BaTh HBIE 3aJ]aHus,
MaTEMAaTHYECKUX | PE3YJIbTaTBhl, UHTEPIPETUD | COACpXKATENb | PE3YyJbTaThl, | TECTOBBIC
Mozienen IIOJIyYE€HHbIE | OBaTh HO MIOJIyYEHHbIE | 3aJaHMs
pu pe3ynbTaThl, | UHTEPIPETHP | IIPU
HCIOJIb30BaHU | MOJIYYEHHBIE | OBaTh HCIIOJIb30BaHU
u pu pe3ysbTatel, | U
MaTEMaTHYECK | MCIOIb30BaHM | ITOJyYEHHBIE | MATEMaTH4YECK
HUX MoJelieh " IIpH HUX MoJeJieh




Ilnanupyembie YpoBeHb 0CBOEHMSI
pe3yJbTaThl
0CBOEHUA
Oueno4ynoe
KOMIIeTeHIIUH «HEY/I0BJIETB | «Y/JAOBJIETBOP
«XOpOoIo» «OTJITHYHOY CpeacTBO
(MHAUKATOpA OPHUTEJBHOY UTEeJIBLHOY
AOCTHKEHUSI
KOMIIETEHI[MH)
MaTeMaTU4YecK | UCIOJIb30BAHU
HUX MOJEIer u
MaTeMaTU4ecK

UX MoJeIen

YK-4 Cnioco0HOCTH MCII0JIb30BATHh NPUKJIAIHOE IPOrpaMMHOe oOecriedeHue NMpu peleHuu
npodecCHOHAJIBHBIX 32124

HCHOJ’IBSyeT OCHOBHBIC MCTOABI U CPCACTBA ITIOJTYUYCHUS, IPCACTABIICHUS, XPAHCHUA U 06pa6OTKI/I

JTAHHBIX.
3HaTh: @parmentaps | Henonnble CoopmupoBa | ChopmupoBa | Bonpocs! st
OCHOBHBIE oe MPEJICTABICHH | HHBIE, HO HHBIE OLICHKY 3HAHWH
METOAbI U IIPEJCTaBICHU | g 00 coJepxalye | CUCTeMaTHyec | U yMEHUl,
cpeicTBa e 00 OCHOBHBIX OTJeNbHBIC Kue PaKTUKO-
HOJy4eHus, OCHOBHBIX MeToJax U pooeb IPEACTaBICHN | OPUCHTUPOBAH
NpPEICTaBICHUSA, | METOJAX M cpeacTBax NpEeCTaBICHU | 51 00 HBIC 33/1aHUS,
XpaHEeHUs U cpeacTBax MOJIyYCHHUS, 1 00 OCHOBHBIX TECTOBBIE
00paboTkH MOy YCHHUS, MPECTABICHH | OCHOBHBIX METO/Iax U 3aJaHHS
JTAHHBIX NPEJCTABICHU | s, XpAaHEHUS U | METOJaX U CpeAcTBax
s, XpaHeHus U | o0paboTKu cpencTBax MOy YEHUS,
00paboTKH JAHHBIX MOJTyYeHHUS, HpeCTaBICHU
TAHHBIX NPECTaBICHU | 5, XpaHEHUS U
s, XpaHEeHUs U | 00pabOTKH
00paboTku JTAHHBIX
JTAaHHBIX
Ymersn: @®parmenrapH | Hecucremarn | B nemom Cdopmuposa | Bonpocs! ans
UCIIO0JIb30BaTh 0€ yMeHHe yecKoe yCIIEUIHOE, HO | HHOE YMEHHUE | OLEHKHU 3HaHUN
OCHOBHBIE WCTIOJB30BaTh | MPUMEHEHWE | COZepiKaliee | MCIONb30BaTh | M YMEHHUH,
METOABI U OCHOBHbIE yMEHU# OTJEJIbHBIE OCHOBHbIE pPaKTUKO-
cpencTBa METOMBI H WCTIOJB30BATh | MPOOETIHI METOBI H OpPUEHTHPOBaH
HOJyYeHus, cpeacTa OCHOBHbIE yMEHUue cpeacTa HbIE 33/1aHUS,
NPEICTaBICHUS, | MOJNYyYCHHS, METOMBI H UCTIOJNB30BATh | MOJYyUYCHHS, TECTOBBIC
XpaHEeHUs U MIPEJCTABICHHU | CPENICTBA OCHOBHBIE MIPEJCTABICHU | 3a/laHUS
00paboTKH I, XpAaHEHUS M | TIOJTyYeHHUS, METOJIBI 1 s, XpaHEHUS U
JAHHBIX 00paboTKH IIPEJICTABIEHH | CPEACTBA 00paboTKH
TAHHBIX s, XpaHEHUS U | TTOJTyYeHUS, JTAHHBIX
00paboTKH NpeJICTaBICHU
JTAHHBIX s, XpaHEHUS H
00paboTku
JTAHHBIX
JleMoHCTpHpYeT BiaJieHHe NpOoQecCHOHATbHBIMH MTAKETaMH MPUKJIIAJIHBIX IIPOTPAMM.
3HaTh: ®parmentapn | Hemonnsie Cdopmuposa | ChopmupoBa | Bompocs! aiis
npodecCUOHATBH | O MIPEJCTABICHHU | HHBIE, HO HHBIE OLIGHKU 3HAHHH
bI€ TIAKEThI MPEJCTABICHU | 5 0 coJepXkallie | CUCTeMaTHyec | U yMEHUH,
MPUKIIAJTHBIX eo npodeccuoHa | OTIENbHbIC KHe PaKTUKO-
IpOrpaMMm npoeccuoHa | JbHBIX pooebl MIPEJCTABICHU | OPUEHTHPOBAH
JIBHBIX nakeTax NPEJCTaBICHU | 51 O HbIC 33/1aHUS,
nakeTax OPUKJIAJHBIX | 40 npo¢eccuOHa | TECTOBBIE




Ilnanupyembie

YpoBeHb 0CBOEHMSI

pe3yJbTaThl
OCBOCHHA
Ouenounoe
KOMIIETEHIIUM | «HEYAOBJIETB | «yI0BJIETBOP
«X0opouo» «OTIUYHO» CpPeaCTBO
(uHauUKaTOpa OPHUTEJIbHO» UTEJIBHO»
AOCTUKEHHS
KOMIIETEHI[MH)
IIPUKJIAJHBIX | IpOrpamMm npodeccuoHa | JbHBIX 3a1aHUsA
IIPOrpaMMm JIBHBIX nakerax
IaKeTax MIPUKJIaHBIX
IIPUKJIAJHBIX | IPOTpamMm
IporpaMm
Ymern: O®parmentapH | Hecucrematun | B nenom CdopmupoBa | Bompocs! amns
JIEMOHCTPUPOBATH | O€ YMEHHE 4EeCcKoe YCIIELIHOE, HO | HHOE YMEHHUE | OLCHKH 3HAaHUH
BJIAJICHUE JEMOHCTPUPO | IPUMEHEHUE | COAEprKallee | IEMOHCTPUPO | U YMEHHH,
npoecCuoHaNbH | BaTh yMEHUI OTJIEIbHbIE BaTh HPAKTHKO-
BIMH [TAKETaMHU BJIaJICHUE JE€MOHCTPHUPO | POOEBI BJIAJICHUE OpPUEHTUPOBAH
HPUKIIATHBIX npodeccuona | BaTh yMEHHE npodeccuona | HbIE 3aJaHus,
IpOrpaMm JIbHBIMH BJIaJICHUE JEMOHCTPUPO | JIBHBIMHU TECTOBbIE
MaKeTaMu npodeccuoHa | BaTh IaKeTaMH1 3a1aHUSA
IIPUKJIAJHBIX | JIBHBIMH BIIaJICHUE IPUKJIATHBIX
IIporpaMm MaKeTaMu npodeccuona | mporpamm
IPUKJIAJHBIX | JIbHBIMU
MpOrpaMm nakeTaMu
IIPUKJIATHBIX
porpamm
BriOupaer HeoOxouMOe PUKIaTHOE IPOrpaMMHOE 00ecTiedeHre B 3aBUCUMOCTH OT pPelIaeMoi
3aa4u
3HaTh: @®parmeHnTapH | Henosnsle Chopmuposa | Chopmupoa | Bonpocs! muis
HEeo0Xxo1umoe o€ NIPEACTABICHU | HHBIE, HO HHBIE OLICHKH 3HaHUI
IIPUKIIAHOE MIPEACTABICHU | 5 O coZepXkKale | CUCTEMaTU4yeC | U yMEHUH,
IIPOrpaMMHOE €eo HEOO0XO/MMOM | OTJIEJIbHBIE KHE IIPAKTHKO-
oOecrieyeHue B HEOOXOUMOM | MPUKIATHOM | IPOOEIIbI MIPEACTABICHU | OPUEHTUPOBAH
3aBUCHUMOCTH OT | IPUKJIAJHOM | IPOTPaMMHOM | IIPEJICTABJICHU | 51 O HBIE 3aJ]aHus,
pelraeMoil 3a/1aun | MPOrpaMMHOM | oOecriedeHu | s 0 HEOOXOJIMMOM | TECTOBBIE
o0ecrieueHuu | B HEOOXOUMOM | MPUKIAAHOM | 3aJlaHUs
B 3aBUCHUMOCTH | IPUKJIAJHOM | IPOrPaMMHOM
3aBUCHMOCTH | OT pelaeMoi | MpOrpaMMHOM | oOecrieueHuu
OT pelaemMou | 3aa4u o0ecrieyeHUH | B
3a1a4n B 3aBUCHMOCTH
3aBUCUMOCTH | OT peliacMou
OT pelraemMoi | 3a7auun
3aJ1a4un
Ymers: @®parmenrapH | Hecucremaru | B nemom Cdopmuposa | Bonpocs! st
BbIOMpAThH 0€ YMEHHE 4ECKoe YCIENIHOE, HO | HHOE YMEHHUE | OLIEHKH 3HAaHUH
HEo0Xxo1umMoe BBIOMpATh NpUMEHEHHE | coleprkaliee | BHIOMpATh Y YMEHUH,
IIPUKIIATHOE HE00X0AUMOE | YMEHUH OTJIE/IbHBIE HE00X0AUMOE | MPAKTUKO-
IIPOrpaMMHOE MIPUKJIAIHOE BBIOMpPATH pooebl MIPUKJIAJHOE OpUEHTUPOBAH
o0ecrieueHue B IIPOrpaMMHOE | HEOOXOAUMOE | YMEHHE IIPOTrPaMMHOE | HbIE 3aJaHus,
3aBHCUMOCTH OT | obecrieueHne | MpUKIaTHOe BBIOMPATH o0ecrieyeHne | TECTOBBIE
pemaeMoi 3a1a4u | B IIPOrpaMMHOE | HEOOXOAUMOE | B 3aJaHus
3aBUCUMOCTH | oOecrieueHue | MPHUKIaJHOE 3aBUCUMOCTH
OT pelmaeMo | B IIPOrpaMMHOE | OT pelIacMou




Ilnanupyembie

YpoBeHb 0CBOEHMSI

pe3yJbTaThl
OCBOCHHA
Ouenounoe
KOMIIETEHIIUM | «HEYAOBJIETB | «yI0BJIETBOP
«X0poLIo» «OTJIMYHO» CpPeaCTBO
(uHauUKaTOpa OPHUTEJIbHO» UTEJIbHO»
AOCTHKEHUSA
KOMIIETEHI[MH)
3a1a4u 3aBUCUMOCTH | obecrieueHue | 3a1a4u
OT pelraemMoil | B
3a1a4u 3aBUCUMOCTH
OT pelIaemMoit
3a/1a4u
Vcnonb3yeT NpuKiIagHOe NPOorpaMMHoOe o0ecriedeHne s pellieHUs] KOHKPETHBIX IMPUKJIaIHbIX 3a/1a4.
3HaTh: @parmenrapH | Henonnsie Coopmuposa | ChopmupoBa | Bonpocs! st
IIPUKIIAHOE oe NIPEACTABJICHU | HHBIE, HO HHBIE OLICHKH 3HaHUH
IIPOrpaMMHOE IIPENICTABICHU | 51 O colepKallue | CUCTeMaTH4ec | U yMEHHH,
oOecrnieueHue i | € 0 NPUKJIAJHBIX | OTAEJIbHbIE KHE HPAKTHKO-
peueHus MPUKIAJHBIX | IPOrPaMMHBIX | IPOOEIIbI IIPEICTABIICHU | OPUEHTHUPOBAH
KOHKPETHBIX IIPOrpaMMHBIX | 0OecHeueHHsIX | MPEJCTaBICHH | 5 O HBIE 3aJlaHus,
IIPUKJIIAHBIX 00ECTIeYeHUAX | ISl PEUICHUsT | 1 0 IPUKIAIHBIX | TECTOBBIE
3aj1a4 JUIA PEIICHUS] | KOHKPETHBIX | NIPUKJIAJHBIX | IPOTPaMMHBIX | 3aJaHUs
KOHKPETHBIX | IPUKJIAJHBIX | MPOTrPAMMHBIX | OOECIIEUEHUAX
IPUKJIAJHBIX | 3a7a4 o0ecrnieueHMsIX | Ui peLIeHus
3a1a4 JUISl peIIEHUs] | KOHKPETHBIX
KOHKPETHBIX | NPUKJIAJAHBIX
NPUKIAIHBIX | 33124
3a1a4
Ymern: O®parmenrapH | Hecucremarn | B nemom Cdopmuposa | Bonpocs! s
HCIIOJIB30BaTh 0€ YMEHHE 4EeCcKoe YCIIEIIHOE, HO | HHOE YMEHHUE | OLICHKH 3HAaHUM
IIPUKIIATHOE HCIIONb30BaTh | IPUMEHEHHUE | COAEpIKAIIee | UCIOJIb30BaTh | U YMEHUH,
IIPOrpaMMHOE MIPUKIIATHOE YMEHHU OT/ICJIbHBIE MIPUKIIATHOE IIPaKTHUKO-
o0ecrieyeHue A | MPOrpaMMHOE | UCIOJIb30BaTh | MPOOEIBI IIPOrPaMMHOE | OPUEHTUPOBAH
pemeHui o0ecrieueHre | MPUKIAAHOE yMEHUue oOecrnieueHre | HbIE 3aJaHMUs,
KOHKPETHBIX JUISl pELIEHUN | IPOTPAaMMHOE | UCIIOJIB30BaTh | Ul PELICHUN | TECTOBBIC
IIPUKIIATHBIX KOHKPETHBIX | oOecrieueHue | MPHUKIaJHOE KOHKPETHBIX | 3aJlaHUs
3a1a4 MPUKIAIHBIX | JUIS pEIIEHUH | MPOrpaMMHOE | MIPUKJIIAHBIX
3a1a4 KOHKPETHBIX | obecrieueHue | 3aj1ad
MPUKIAIHBIX | JUIsSl pelIeHUuH
3a1a4 KOHKPETHBIX
MIPUKIIHBIX
3a1a4

YK-15 cnioco0HOCTH pejieBAHTHO peliaeMbIM 321a4aM MCI0JIb30BaTh HH(POPMALHOHHbIE
pecypcbl U MHGOPMALMOHHO-KOMMYHMKAIMOHHbIE TEXHOJIOTUHM /ISl JOCTHKEHUS 1esIe,
CBSI3AHHBIX ¢ NPOPECCHOHAIBHOM AeATEJbHOCTHIO, 00y4YeHHEeM, Y4aCTHEM B KM3HH 0011ecTBA U
APYrux cepax ;Ku3HH

CaMoCTOATEIHHO BEIOUPAET U UCTIONB3YET HU(PPOBBIC CPEICTBA OOIMICHUS, OCYIIECTBIISET MOUCK U/UITN
CO3/IaHME KOHTEHTAa B COOTBETCTBHUU C LI€JIbIO B3aUMOJICUCTBUSI, B TOM YHCJIE I OpraHu3aluu
COBMECTHOU N€ATENbHOCTH.

3HaTh: ®parmentapn | Hemonnbie Cdopmupona | ChopmupoBa | Bompocs! ajis
TCOPCTUUCCKHUC (0]§] OpeaACTaBJICHU | HHBIC, HO HHBIC OLCHKU 3HAHUU
OCHOBBI MPEJCTABICHH | 5 O coJepKale | CUCTeMaTH4eC | U yMEHUH,

¢ poBbIe €eo TEOPETUYECKH | OTICIIbHbBIE KHe MPAKTUKO-
cpeacTBa TEOPETHUYECKH | X OCHOBAxX po0eBl MPEJCTABICHH | OPUECHTHPOBAH




Ilnanupyembie

YpoBeHb 0CBOEHMSI

pe3yJbTaThl
OCBOEHHS
Ouenovnoe
KOMIIETEHIIUH | «HEYJIOBJIETB | «yd0BJIETBOP
«XOpOoIo» «OTJIMYHO» CpeacTBO
(uHaMKaTopa OPHUTEJBHOY UTEJTbHO)
AOCTHKEHUSI
KOMIIETEHI[MH)
o01eHus, X OCHOBax U (HPOBBIX MPEACTABJICHH | 51 O HbIC 3aJ[aHus,
CO3/1aHUA U (POBBIX CPEICTB 10 TEOPETUYECKH | TECTOBBIC
KOHTEHTA B CpEICTB oOmIeHMS, TEOPETHUECKH | X OCHOBaxX 3a1aHUS
COOTBETCTBUHU C oOuieHus, CO3/IaHUs X OCHOBax (G POBBIX
LEbI0 co3JaHus KOHTEHTA B U (HPOBBIX CpelCTB
B3aMMOJICHCTBHS | KOHTEHTA B COOTBETCTBUH | CPE/ICTB oOuIeHus,
COOTBETCTBHUH | C IICJIbIO oO1eHus, CO3JaHus
C LIETIBIO B3aMMOJICICTB | CO3/IaHuUs KOHTEHTA B
B3aUMOJICHCTB | UA KOHTEHTA B COOTBETCTBUU
us COOTBETCTBUU | C LENbIO
C LIEIIBIO B3aMMO/ICHCTB
B3aMMOJICHCTB | Ui
usi
YmMmern: O®parmentapH | Hecucrematun | B nenom Cdopmuposa | Bompocs! ans
CaMOCTOSITEJIbHO | O€ yMEHUE YEeCKoe YCIEIIHOE, HO | HHOE YMEHHUE | OICHKH 3HAHUU
BBIOUpATH U CaMOCTOSITENIb | IPUMEHEHHE | COJepiKallee | CaMOCTOSITENb | U YMEHUH,
UCII0JIb30BATh HO BbIOMpaTh | yMEHUU OT/ICJIbHBIC HO BBIOMpATh | MIPAKTHUKO-
1 poBbIe u CaMoCTOSITEeNb | MPOOeb u OpUEHTHPOBAH
cpencTBa WCIIOIb30BaTh | HO BHIOMpATh | yMEHUE WCIIONB30BaTh | HbIC 3aJaHus,
oOmieHwus, udpoBbIe u CaMoCTOSITeNb | IU(PPOBBIE TECTOBBIE
OCYIIECTBIISTh cpencTBa WCIIONBh30BaTh | HO BBIOMpATh | CpelcTBa 3aIaHUS
HIOUCK W/WITH o01ieHus, U poBbIe " oO1ieHus,
CO371aHue OCYIIECTBIISITh | CPENICTBA HCIIOJIH30BaTh | OCYIIECTBIISATH
KOHTEHTA B MOWCK W/ | OOIIEHHUS, 1 poBbIe MOWCK H/WIN
COOTBETCTBUU C co37aHue OCYIIECTBIISITh | CPENICTBA co37aHue
LEIbIO KOHTEHTA B MOWCK W/HWIIK | OOIeHus, KOHTEHTA B
B3aUMOJICHCTBUS, | COOTBETCTBHH | CO3JaHUE OCYIIECTBIISATh | COOTBETCTBUU
B TOM YMCJIE JUISl | C LIEJIbIO KOHTEHTA B MOWCK W/HIIK | C LENbI0
OpraHu3aIu B3aUMOJICHCTB | COOTBETCTBUHU | CO3JaHUE B3aUMOJICHCTB
COBMECTHOM us, B TOM C LENbIO KOHTEHTA B U, B TOM
JeATETLHOCTH YUCIIe IS B3aUMOJICHCTB | COOTBETCTBUHU | YHCIIC TSI
OpraHu3aluu | usi, B TOM C LENbIO OpraHu3aIu
COBMECTHOU quUCIIe s B3aUMOJICUCTB | COBMECTHOU
NEeSATEIbHOCTH | OpraHu3aluu | us, B TOM JeSATETbHOCTH
COBMECTHOM qucie I
JeSATEIbHOCTH | OpraHU3aluu
COBMECTHOM
JIeATEIbHOCTH
Brageer HaBbIKaMK OpraHU3aIliy B3aUMOJICHCTBUS 1 KOMMYHUKAIMH C TIOMOIIIBI0 HH()OPMAITMOHHBIX
CHCTEM H/MJH IU(POBBIX CEPBUCOB M TEXHOJIOTHH.
3HaTh: ®parmentapn | Hemonnbie Cdopmupona | ChopmupoBa | Bompocs! ajis
TEOPETUYECKHUE oe MpEeACTaBICHU | HHbIE, HO HHbIE OIICHKU 3HAHUH
OCHOBBI MIpPE/ICTaBJICHH | 51 O coJlepKaliie | cucTeMaTH4ec | U yMEHHUH,
OpraHu3aIu €eo TEOPETUUECKH | OT/EJIbHbIC KHue MPaKTUKO-
B3aMMOJICHCTBUSl | TEOPETHUUECKU | X OCHOBaX po0OeITb MIPE/ICTAaBICHU | OPUEHTHUPOBAH
Y KOMMYHUKAIIMM | X OCHOBax OpraHu3alMy | IPeJICTaBJICHU | 5 O HbIC 3aJaHusl,




Ilnanupyembie

YpoBeHb 0CBOEHMSI

pe3yJbTaThl
OCBOEHMA
Ouenounoe
KOMIIETEHIIMH | «HEYAOBJETB | «yA0BJIETBOP
«X0opouo» «OTJIMYHO» Cpe/CTBO
(uHAMKaTOpa OPUTEIbHO) UTEJbHO»
AOCTUKEHHS
KOMIIETEHI[MH)
C TIOMOIIIbIO OpraHM3alu | B3aUMOJEUCTB | 51 0 TEOPETUYECKHU | TECTOBBIE
UH(POPMALIMOHHBI | B3aUMOJEHCTB | U U TEOPETUYECKH | X OCHOBaX 3aaHus
X CUCTEM W/WIIN us u KOMMYHHKAIM | X OCHOBax OpraHu3aLuu
U(PPOBBIX KOMMYHHUKAIM | U C IOMOULIbIO | OpraHM3alliy | B3aUMOJICHCTB
CEPBHCOB U U C IOMOIIBIO | HH(GOpPMAIMO | B3aUMOJAEUCTB | U U
TEXHOJIOTUI MHGOPMAILIMOH | HHBIX CUCTEM | U U KOMMYHHKAIH
HBIX CHCTEM u/nnm KOMMYHMKAIU | U C IOMOIIIbIO
u/un u(poBHIX U C TOMOIIBIO | HHpOpMaIMOH
U POBBIX CEpBHCOB U MH(pOPMALIMO | HBIX CUCTEM
CEpBUCOB U TEXHOJIOT Ui HHBIX CUCTEM | W/WIH
TEXHOJIOTUI 197070171 U(PPOBBIX
U(PPOBBIX CEpBUCOB U
CEpPBUCOB U TEXHOJIOTUI
TEXHOJIOTUI
Ymers: @®parmenrapH | Hecucremarn | B nenom Cdopmuposa | Bonpocs! ans
BJIAJICTh 0€ yMeHHe 4ecKoe yCIIEUIHOE, HO | HHOE YMEHUE | OLEHKHU 3HaHUH
HaBbIKaMU BJIA/IETh IIPUMEHEHHUE | COAeprKalllee | BIAAETh U YMEHUH,
OpraHu3aIu HaBBbIKAMU yMEHU# OTJIEJIbHBIE HaBBIKAMHU PaKTUKO-
B3aMMOJICHCTBUS | OpraHU3allK | BIAJETh po0GeIIb OpraHM3ali | OPUEHTUPOBAH
U KOMMYHMKALlUU | B3aMMOJIEHCTB | HaBbIKAaMH yMEHue B3aUMOJICICTB | HbIE 3aJJaHHUS,
C TIOMOIIIbIO us u OpraHM3aluy | BIAJETh us u TECTOBbIE
UH(POPMALIMOHHBI | KOMMYHUKAIM | B3aUMOJACHUCTB | HABBIKAMHU KOMMYHHKAIH | 3aJaHUs
X CHCTEM W/UiH U C IOMOILBIO | Ul U OpraHu3aly | U C TOMOIIbIO
U (PPOBBIX MHGOPMALMOH | KOMMYHUKAIM | B3aUMOAEUCTB | MH(OpMAIIOH
CEpBHCOB U HBIX CUCTEM U C IOMOILBIO | Us U HBIX CUCTEM
TEXHOJIOT Ui u/unu nHpOpMalMO | KOMMYHUKAIM | W/WIN
U (POBBIX HHBIX CUCTEM | M C TOMOUIbIO | HU(DPOBBIX
CEPBHUCOB U u/nnu UHGOpPMALIMO | CEPBUCOB U
TEXHOJIOTUI U (pPOBBIX HHBIX CCTEM | TEXHOJIOTUI
CEPBUCOB U u/unm
TEXHOJIOTUI U (POBBIX
CEPBHCOB U
TEXHOJIOTHI

OCYH_ICCTBJ'ISICT HOI[60p U IPUMCHCHUC PA3TIMYHBIX I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaLII/IOHHBIX CpCaAcCTB I
CCHOHAJIBHBIX 3aJJa4

penieHus: 00pa3zoBaTeNIbHbIX U Npode

3HaTh: @parmentapH | Henomnnbie CoopmupoBa | Chopmuposa | Bompocs! st
pa3IUYHbIC oe MPEJCTABICHH | HHBIC, HO HHBIC OIIEHKY 3HAHHHA
UH(POPMALIMOHHO- | MIPEJCTABICHH | 5 O coJiepXale | CUCTeMaTHyeCc | U yMEHHi,
KOMMYHHUKAIIOH | € O Pa3IMYHBIX OTIENbHBIC KHe MPaKTHKO-
HBIE CPE/ICTBA ISl | Pa3IMYHBIX uHpopMano | mpoOessl MPEJICTABICHU | OPUEHTHPOBAH
penIeHus MHOPMAIMOH | HHO- IPE/ICTaBICHU | 51 O HBIC 3aJaHN,
00pa3oBaTeNbHBIX | HO- KOMMYHUKaIH | 1 0 Pa3IUYHBIX TECTOBBIC
" KOMMYHUKAIM | OHHBIX Pa3IUYHBIX MHGOPMAIMOH | 3aTaHUSL
npodecCHOHaIbH | OHHBIX CpeacTBax uHpOpMaLIMO | HO-
BIX 33724 cpencTBax IUISL pEIICHNsT | HHO- KOMMYHHUKAIH

JUIs pelieHust | oOpa3oBaresb | KOMMYHHUKAIM | OHHBIX




Ilnanupyembie YpoBeHb 0CBOEHMSI
pe3yJbTaThl
OCBOEHHS
Ouenovnoe
KOMIIETEHIIMH | «HEYAOBJETB | «yA0BJIETBOP
«X0opouo» «OTJIMYHO» Cpe/CTBO
(uHaUKaTOpa OPUTEIbHO) UTEJTbHO)
AOCTUKEHHS
KOMIIETEHI[MH)
oOpa3oBaTenb | HBIX H OHHBIX CpeacTBax
HBIX U npodeccruona | cpeacTsax JUISL pelIeHus
npodeccuoHa | JbHBIX 33Ja4 | U pelieHus | oOpa3oBareb
JBHBIX 337124 o0Opa3oBaTenb | HBIX U
HBIX U npodeccruona
npodeccuoHa | IbHBIX 33724
JBHBIX 3a7a4
Ymern: O®parmentapH | Hecucrematun | B nenom Cdopmuposa | Bompocs! amns
OCYLIECTBIISATh 0€ yMEHHE 4ecKoe YCHEIIHOE, HO | HHOE€ YMEHHUE | OLEHKU 3HaHUMU
nonoop u OCYIIECTBIISITh | IPUMEHEHHE | COJEpiKallee | OCYILIECTBIATH | U YMEHUH,
IPUMEHEHNE nondop u YMEHUH OTJIEIbHbIE nooop u HPAKTHKO-
pa3IMYHBIX MPUMEHEHHUE | OCYILECTBIATH | POOEIIbI NpPUMEHEHHUE | OPHEHTUPOBAH
MH(OPMALIMOHHO- | PA3JIMYHBIX nondop u yMEHHE pa3IUYHbIX HBIE 33JIaHus,
KOMMYHHMKAIIMOH | HHGOPMAIIMOH | IPUMEHEHHE | OCYIIECTBIATH | HUH()OPMAIIMOH | TECTOBBIE
HBIX CPEJCTB ISl | HO- pa3IUYHbIX nosnoop u HO- 3a/laHus
peleHus KOMMYHHKAIM | ”HPOPMAIIMO | MPUMEHEHHE | KOMMYHHUKAIU
00pa30BaTeNbHbIX | OHHBIX HHO- Pa3IUYHBIX OHHBIX
u CpeICTB st KOMMYHHKAIY | HHPOPMAIINO | CPEICTB AJs
npodeccuoHanbH | peleHus OHHBIX HHO- pelIeHus
BIX 3a7a4 o0pa3oBaTenb | CPeACTB s KOMMYHUKaIM | o0pa3oBaTelib
HBIX U pelIeHus OHHBIX HBIX U
npodeccuona | obpasoBarenb | CpelIcTB Uil | mpodeccroHa
JBHBIX 337a49 | HBIX U pelieHus JBHBIX 3a7a4
npodeccuona | oOpasoBarenb
JBHBIX 33749 | HBIX H
npodeccrona
JBHBIX 3a7a4

7.2 Bonipocsl 11l OUECHKH 3HAHMIA M YMEHHN A, XapaKTepU3y0IIUX
¢popmMupoBaHue KOMIIETEH NI

ypaBHEHUN?

PEIIUTb CUCTEMY JIMHEHHBIX

Mudp Bomnpocsr [IpaBuIIBHBIN OTBET
KOMIIETE

HIIUH

[IKH-2 | Kakum MeTo10M MOKHO Meron I'aycca

OIMpeaACIsICT CKOPOCTh

KOMIIbIOTEpE?

Kakas xapakrepucTtuka

BBITTOJITHCHHSA OIIEP anui B

TakToBasg yactora

omucaHust PabOTHI
npoiieccopa?

Kakas marematnueckas
MOJICJIb UCTIONB3YETCS TSt

Monens MIPS

YT10 Takoe YUCIEHHOE

[TpubnuxeHHOe BHIUMCIEHUE TPOU3BOIHOM




muddepennmpoBanue?

Kakue metoanl
MPUMEHSIOTCA JIJIs1 pEIICHUS
33724 ONTUMHU3ALAN?

Meroa rpaaiMeHTHOrO CIIycKa

Kak npoBepHTh CX0IUMOCTh
YUCIIEHHOro MeToaa?

AHanuz n3MeHeHH PE3YyJIbTATOB

YK-4

Kak o0benHUTD SYEHKH B
Tabimmne Excel Takum
00pa3om, YTOOBI COXPaHHUTh
dhopmaTupoBaHHEe KaXKI01
W3 HUX?

Hcnonb3oBarh GyHKINIO 00BEAMHEHUS

KaK CO34aTb aHUMAllUKO B
PowerPoint?

Jlo6aBuTH IEpEXOaBI

Kak nob0aButs
KOMMEHTApUH B KOJIE

Python?

Hcnonb3oBats cuMBoil "#" 1711 KOMMEHTapust

B kaxom Opaysepe MOXKHO
POCMOTPETh UCXOIHBIN
KOJI B€O-CTpaHHUIIBI?

Google Chrome

Kaxk co3nmate Ta6J1Huy B
LibreOffice Calc?

Brutagka "BceraBka" — "Ta0Omuna"

Kak ordopmarupoBath
tekct B LibreOffice?

Brigennts Texct — MI3MEHUTH CTHIIB

Uro Takoe 3JIeKTpOHHAs
mmoura?

CpenctBo oOMeHa cOOOIIEHUSIMU

YK-15

Kak co3gaTe npe3eHTanmio
B LibreOffice?

Bxnanka "Hauano" — "Hosas npe3zentanus"

Yro takoe URL?

AJipec BeO-CTpaHHUIIbI

Kak co3iate HOByIO Mamnky
Ha paboueM cToie?

ITKM Ha pabouem ctone — Co3mate — [lanka

Uto Takoe Orkan I[aHHbIX?

PesepBHOe KonupoBaHue HH(POpMALUU

Kak naiitu ¢aiin Ha
KOMIIBIOTEpE?

Hcnone3oBare morick Windows

UYro Takoe Opay3epHbIit
Kam?

Bpemennsie ¢aiinbl caiiTos.

Kax uzmenuts mpudt B
JIOKyMEHTE?

Boigenuts TekeT — M3MeHUTH mpudt

7.3 IIpakTHKO-OPUEHTHUPOBAHHbIE 3aJaHUSA

HIudpp | IlpakTuko-opHeHTHPOBAHHBIE 3aAAHUS IIpaBUIBHBIN OTBET
KOMIIETE
HIIUU
[IKH-2 | HaiinuTe u ckavaiite apaiBep s [Tocetuts opunmanbuelii caiit HP, BBecTH

npunrepa HP LaserJet 1020.

MOJCJIb MPUHTCPA, CKAYATh J:(paﬁBep

Coznaiite Tabnuiy Excel ¢ nanHbIMH 0
J0X0/1aX M Pacxo/ax 3a MecsIl.

OtkpsiTh Excel, co3nats HOBYIO Tabnuily,
BBECTH JIAHHBIE O JIOXOJIaX U PACXoaax

Haiinute nctouynnk nadopmaium o
MIOCJIEAHUX TEXHOJIOTHYECKUX
HOBHMHKax B obmactu IT.

IToceruts caiitel [T-HOBOCTEH, IPOUUTATH
CTaTbH O MOCIEIHUX TEXHOJIOTHUSAX.

Cosnaiite npezenramnuio PowerPoint o
CBOEM ITIPOEKTE.

OTtkpeiTh PowerPoint, co3nate HOBYIO
MIPE3EHTAIINIO, T0OABUTH CIAWIBI U




HH(pOpMaIHIO.
HacTtpoiiTe cereBoe NOAKIIOYEHHUE K OTkpeiTh HacTpoiiku Wi-Fi Ha
Wi-Fi poyrepy. YCTpOMCTBE, BBIOPATh CETh, BBECTH
1apoJib.
Co3paiite pe3epBHYIO KOMUIO BaKHBIX | [OAKIIOUMTE BHEIIHUHN KECTKUN JUCK,
¢aiiioB Ha BHENTHH KECTKUN JIUCK. CKOMUPOBATH (hailiIbl, COXPAHUTH HA HEM.

YK-4 | Tpebyercs BBIUUCIUTH 3HAUEHUE Ha4y€HUE ONPEEICHHOIO UHTErpasa.
OIpEJICJIEHHOI0 UHTErpaa ajs
(byHKIMHU, IpeICTaBICHHON
IOJIBIHTETPAJIbHBIM BBIPAYKEHHEM.
3ananue: Heo6xonumMo pemmThb pelIeHNnEe CUCTEMBl YPaBHEHUH.
CHUCTEMY JIMHEHHBIX YpaBHECHUM
metoqoM ["aycca.
[Toctpouts rpaduk GyHKIHUH B rpaduk QyHKIHUH.
3aIaHHOW CHCTEME KOOPJIHHAT.
BbIunciuTh onpeenuTenb MaTpPULbL. OIIpeJINIUTENIb MaTPUIIBL.
PeanusoBaths airopuT™M COPTUPOBKHU OTCOPTUPOBAHHBIA MACCHB.
MacCHBa.
OmnpenenuTh KpaTyaimmii myTh B rpade | KpaT4allinii MyTh MEXKAY BepIIMHAMEI A U
MEXY ABYMS 33JaHHBIMU BepuiMHaMu. | B.

VYK-15 | Hanucarte nporpamMmy Ha Python nms porpamma i KBaJpaTHOTO YPaBHEHHS.
HaXO0XKJIeHHUs KOpHEll KBaJpaTHOro
YPaBHEHHSL.
Coznath npe3enrtanuio B Microsoft MIpe3eHTalMsI O IPUMEHEHUU MaTeMaTUKH.
PowerPoint o npuMeHeHnn
MaTeMaTHYeCKUX METOJIOB B
poecCUOHATILHOMN 1€ TEIbHOCTH.
Hcnonb30Bath IEKTPOHHBIE TAOIMIIBI | pacdeT 3apIulaThl C UCIOJIb30BAHUEM
Microsoft Excel s pacuera 3apmtater | Excel.
COTPYJIHUKOB.
Hanucats makpoc B Microsoft Word Makpoc i GopMaTHUPOBaHUS TEKCTA.
JUIsL aBTOMaTHYECKOT O
¢dopmMaTHpOBaHUs TEKCTa.
[Toctpouts rpadux GpyHkuMH € MIOCTPOEHHBIN TpapuK QyHKIUH.
HCI0JIb30BaHUEM IIPOTPaMMBI JJIs
MOJICIMPOBaHUs, HarpuMmep, Matlab.
Pa3paborats 6a3y nanubx B Microsoft | paspaboranHas 6a3a TaHHBIX IS
Access 1 xpaHeHus1 ”HOOPMAITUHU O KJIMEHTOB.
KIIMEHTaX.
7.4 TecTnl
Mudp TecToBsle 3anaHus [IpaBunbHBL
KOMIIETEHI] 1 OTBET
U
[TKH-2 Kakoii u3 nepe4nciieHHbIX METO/IOB HE SIBJIACTCS MaTeMaTuieckum? | €)

a) Jlenenue uncen.

¢) Berancnenue daxropuana.
d) Onucanue paboThI mporeccopa.
e) O6paboTKa N300pAKEHUH.

b) CopTupoBKa MacCUBOB IO BO3PACTAHHUIO.

Yro Takoe ‘“monaens MIPS?

a) MaremaTtu4ieckasi MOJIelib, OMUCHIBAIONIAs pabOTy Mpoleccopa.




[udp
KOMIIETEHII
15071

TecToBbIE 3a1aHNS

[TpaBunbHBI
W OTBET

b) [Iporpammuoe obecrieueHue it MOJASITUPOBAHUS ITPOLIECCOB.

¢) Onrcanue paboThl MEKPOIIPOIIECCOPA Ha SI3BIKE
MPOrPaMMHUPOBAHHS.
d) AITOPUTM COPTUPOBKH MACCHBOB.

Kakas onepauus He IpuUMEHsIETCS IPU ACTCHUN YnCe1?
a) CioxxeHue.

b) Beruuranue.

¢) YMHOXEHHE.

d) lenenwue.

d)

B xaxom H3 nmepeuncIeHHBIX MPUIIOKCHUH HE UCTIONB3YETCS
MaTeMaTHYeCKUE METOIbI?

a) TekcToBBIi pegakTop.

b) I'paduueckuii pegakTop.

¢) Buneopenakrop.

d) AyauopenakTop.

e) bpay3ep.

YK-4

Kakas koMOMHAIIMs KJIABHII HCIIOIb3YETCs ISl KOMTMPOBAHHUS
BBIJICJICHHOI'O TeKCcTa WM 00bekTa B Windows?

a) Ctrl + C

b) Ctrl + X

c)Ctrl +V

d) Ctrl + Z

Uro Takoe [P-agpec?

a) YHUKaNbHBIA UICHTU(PUKATOP YCTPONUCTBA B CETH
b) Ums nomena

¢) [lapons mns qoctymna K cetu

d) Tun ceTeBOro coeTMHEHUS

Kaxoit u3 nepeuniciieHHbIX Opay3epoB sIBISETCS pa3paboTKOM
kommanuu Google?

a) Internet Explorer

b) Mozilla Firefox

c) Safari

d) Google Chrome

d)

Yro o3nauaeT pacmupenue daiia ".docx"?
a) TekcroBsiii fokyment Microsoft Word
b) ApxuBHbIii (aiin

) U3zo6paxxenue

d) INpesenranus PowerPoint

YK-15

Kaxk nasniBaercs mponecc pe3CPBHOTO KOIMUPOBAHUA I[aHHLIX?
a) Backup
b) Reboot
c) Restore
d) Format

Kaxkoit u3 nepeuriciieHHbIX POpPMATOB SABIACTCS rpaduueCKUM
dbopmarom?

a) .mp3

b) .ipg

c) .doc

d) .exe

b)

Kakoii u3 nepeunciaeHHbIX MPOrpaMM SIBJISIETCS] TaOIUIIOBBIM

b)




[udp TecroBble 3agaHus [TpaBunbHBI
KOMIIETEHII W OTBET
uu

penaktopom?

a) Microsoft Word

b) Microsoft Excel

c) Adobe Photoshop

d) Windows Media Player
Yro Takoe 3JIEKTPOHHAs mouTa? b)
a) ConuasibHasi CeTh

b) CpeacrBo oOMeHa COOOIIEHUSAME Yepe3 HHTEPHET
C) Bun onnaiin-urp

d) daiinoBbIii XOCTHHT

8. IlepeyeHb OCHOBHOII U JOMOJHUTEIbHON Y4eOHOI JIUTEPATYPBbI,
HEe00XO0AMMOI1 1JIsl 0CBOCHUSI TUCHMUILTHHBI

OcHoOBHas nuTeparypa:

1. Cesepenc, Y. Beenenue B nporpammupoBanue Ha Python / H. CeBepenc.
— Mocksa: Haunonanensiii OTkpeiThiid Y HUBepcuTeT «MHTYUT», 2016. — 231 c.
— OBC YuuBepcurerckas oubnuoteka online. - URL:
http://biblioclub.ru/index.php?page=book red&id=429184&sr=1

2.  byxosen A. I'., Mockaies I1. B. ATTOpUTMBI BEIYMCITHTEIHHON
CTaTUCTUKU B cucTeme R: yueOHoe mocobue — 2e uznanue., nepepad. u gom. / CII6.:
N3narensctBO «Jlauby, 2021. — 160 C. - TekcT : HenocpeACTBEHHBIN. - To ke, —
URL.: https://coollib.com/b/656009-a-g-buhovets-algoritmyi-vyichislitelnoy-statistiki-
v-sisteme-r/read

3. T'ypuxos, C. P. OCHOBBI aITOPUTMHU3AIIMHI U IPOTPAMMHUPOBAHUS HA
Python: yue6noe noco6ue / C.P. I'ypukos. - Mocksa: M3narenscTBO
"OOPYM",MH®PA-M, 2018 - 343 c. - ObC ZNANIUM.com. - URL:
http://znamum.com/catalog.php?bookmf0o=924699

JlomonHuTEBHAS IUTEPATYpA:

1.  TlanoB JI.A. CTpyKTyphl 1 aTOPUTMbI 00OpaOOTKU JaHHBIX: Y4yeOHOe
noco6ue / [1aBnos JI.A., IlepBoBa H.B. — 2e uznanue., nepepad. u non. /CaHKT-
[TerepOypr: Jlans, 2020.-256 c.

2.  ®epopos, /. FO. [IporpammupoBaHue Ha sI3bIKE BHICOKOTO YPOBHS
Python : yue6Hoe mocobue / / 1. FO. denopoB. — 2-e uzn., nepepad. u gomn. — M. :
N3natensctBo KOpaiit, 2019. — 161 c. — URL:
https://mathprofi.com/uploads/files/3432 f 41 d.yu.-fedorov--osnovy-
programmirovaniya-na-primere-yazyka-
python.pdf?key=51abbf81e0deb596a22b3717bdd36a38/

3. Amnen b. Jayuu / OcnoBbl Python. Hayuutech naymarh Kak
nporpammuct / Amnen b. Jlayam ; mep. c anrn. C. UepnukoBa ; [Hayd. pea. A.
PomnonoB]. — MockBa: Maunn, WBanos u ®epbep, 2021. — 304 c. - URL:
https://library.samdu.uz/files/b0c333b5613b7¢1710d62e¢0194dfc40e 1aynu%20A.%
20-%200cH0Bb1%20Python%20-%202021.pdf



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

9. IlepeyeHnb pecypcoB HHGPOPMANUOHHO-TEJIEKOMMYHUKALIMOHHOM CEeTH
«HTEpHeT», HE0OXOAUMBIX IJISI OCBOCHHS IUCIUIIINHBI

1. NUadopmarimoHHO-00pa3oBaTenbHbIN MopTa OUHAHCOBOTO YHUBEPCUTETA
npu [IpaBurensctBe Poccuiickoit @eneparuu http: //portal .ufrf.ru/

2. CaliT nemapTaMeHTa aHaJIu3a JaHHBIX, TPUHITHS PEeIIeHNN U (PMHAHCOBBIX
TEXHOJIOTUH.

3. DnexrponHas 6ubmuorexa @uHaHCOBOTO YHUBEpcuTeTa (Ob)
http://elib.fa.ru/

4. DnexkrponHo-oubOmmoreunas cuctemaBOOK.RU http://www.book.ru

5. DnexkTpoHHO-0MOIMOTEYHasi cucTeMa« Y HUBepcuTeTckas oudamorexa

OHJIAMH» http://biblioclub.ru/

6. DnexTpoHHO-OMONMMOTEeYHass cucteMaZnanium http://www.znanium.com

7. «JlenoBas oHnaitH OMOIMOTEKAY U3MaTenbcTBa « AnbriHa [labmumep

http://lib.alpinadigital.ru/en/library

8. DnexkTpoHHO-O0MOIMOTEYHAs! CUCTEMA U3IaTENbCTBA «JIaHby

https://eJanbook.com/

9. O6pasoBatenbHas wiatdopma "FOPAUT" https://urait.ru/

10. Hayunas anextponHas 6ubnaroteka 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. Dnekrponnas oudmuorexa (Www.bibliotekar.ru).

10. Meroau4yeckune ykazaHus sl 00y4arOUIUXCH M0 OCBOCHHIO
TUCHMILTAHBI

CamocTosiTenbHast paboTa CTYACHTOB NMPOXOJUT ayAUTOPHO W BHEAYAUTOPHO.
OpraHu3aiuy CcaMOCTOATENIbHON padOThl CIYKUT Yy4eOHO-TEMATHUYECKUW IJIaH
U3Y4YEHUsl AUCUUIUIMHBL. B 3TOM IulaHe yka3zaHa TeMaTuKa MPAKTHUYECKUX 3aHSATUH,
BOIPOCHI U 3aJ]aHusl JJI1 CAaMOCTOSITENIbHOTO U3YUYEHUS.

JlomaiiHnue 3agaHusi CIAEAYeT BBINOMHATh PETYISPHO MPU MOATOTOBKE K
NpPaKTUYECKUM  3aHATUSM.  KOHTpOJb  BBINOJHEHUS  JOMAIIHUX  3aJaHui
OCYUIECTBJISIETCS. B XOJ€ MPaKTUYECKUX 3aHATUH B TIpolecce BbIOOPOYHOTO
cobeceqoBaHU.

11. Ilepeyenb MH(POPMANUOHHBIX TEXHOJIOTHI, HCIIOJIb3YeMbIX IIPH
OCYLLIECTBJICHHH 00pa30BaTeJIbHOI0 MPoLecca Mo AUCHUIIMHE, BKJIYast
nepevYeHb He00X0AMMOr0 NPOrPaAMMHOI0 oOeceYeHUus u
MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM.

KoMIUIeKT TUIIEH3MOHHOTO TIPOTPAaMMHOTO 00ECTICUCHHS:

[TakeT ouCHBIX TPOrpaMM;

Antusupyc Kaspersky

CoBpemenHsble ipodeccruoHaabHbIe 0a3bl JAHHBIX U MHGOPMAIIMOHHBIE
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CIIPAaBOYHBIC CUCTCMbI:

1. NudopmarmonHo-npaBoBas cuctemMa «l apanty.

2. Nudopmarmonno-npaBoBas cucteMa «KoncymapTant [Imrocy.

3. Cucrema komruiekcHOoro packpsitug uHpopmanuu «CKPUH» -
http://www.skrin.ru

CeptudunupoBaHHble MPOTPAMMHBIE W alllapaTHBIE CPEACTBA  3aIUTHI
uH(OpMAITUH - HE TIPEAYCMOTPEHBI

Omnepammonnas cuctema Linux, OS X

WuterpupoBannsie cpensl paspadotku IDLE, Spyder unu anajmorumdsbie c
Bepcueit s3pika Python 3.5 unu Gosiee mo3aHei;

HuctpubyTtuB cpensl R nmms omepanuoHHbIX cucteM Linux, OS X wiam
Windows;

WurerpupoBannas rpaduueckas cpena paspadotku RCommander, RStudio
mm RKWard;

bpay3sep ¢ nocrymnom k cetu MHTEepHET.

12. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM 1151
OCYyILLeCTBJICHHSI 00Pa30BaTEJILHOIO MPOLEcca M0 AUCHHUILINHE

J{nst ocBO€HUST AUCHUILIMHBI HEOOXOAUMO JII000€ BBIYUCIUTEIHLHOE CPEICTBO -
KOMIbIOTEp, cMapThoH WM 1aHmer. [IpennoyTuTenbHO  UCMOJIb30BaHUE
KoMIbtoTepa. [Ipn 3TOM BO3MOXKHO HCMOJIB30BAHME KOMIBIOTEPOB KOMIBIOTEPHBIX
Kjaccax yHHUBepcuTeTra. Bce wu3ydaemble TEXHOJIOTHH JIOCTYIIHBI Ha JIMYHBIX
YCTPOMCTBAxX CTYJCHTOB B JIIO00H TOUKE, /i€ TOCTyImHA ceTh IHTepHET.
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