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1.

HaunMeHoBaHHE JHCHUIINHEI

Jucuunnuaa « KoMIIbIOTEPHBIN TPAKTUKY M

2.

Ilepedyensb MJIAHUPYEMBIX Pe3yJbLTATOB OCBOEHUsI 00pa30BaTeILHOM
NMporpaMmel ¢ YKazaHueM UHAUKATOPOB UX JOCTUKEHHS U MJIAHUPYEMBIX
pe3yJibTATOB 00yUYeHHUsI M0 TUCIUIJIMHE.

HNuctuminaa «KoMIbIOTEpHBI TPaKTUKyM» oOOecrieunBaeT (GpopMHUpOBaAHUE
ciaenyromux komnerenuuit: YK-4, VK-15, ITKH-2.

Kon HaumenoBanue HNuaukaTopsl PesynbraTbl 00y4eHus (BiaageHus,
KOMIIeTe | KOMIIeTeHIIUH AOCTHKEHUS YMEHHS U 3HAHMSA), COOTHECEHHbIE ¢
HIMHU KOMIIeTeHIIHH KOMIIeTeHIUSIMU/UHAUKATOPAMHI

JAOCTHKEHHs] KOMIIeTeHIIMH
YK-4 CriocobHOCTH 1. Ucnonb3yer 3HaTh: CTPYKTYpPBI JAaHHBIX A3bIKA
UCIIOJIb30BaTh OCHOBHBIE METO/IbI U Python.
NPUKIIaIHOE CpeZCTBa MOJTY4YEHUS, YMeTh: UCTIONB30BaTh pa3IHyHbIe
IPOrpaMMHOE IpeCTaBICHNUS, CTPYKTYPBbI JaHHBIX [IPU PELICHUN
o0ecrieueHne XpaHeHUs U 00paboTKH | 3a1a4 npodecCHuOHATBHON
IPU PELICHUU JTAHHBIX. JESITebHOCTH.
npodeccuoHatb
HBIX 3a]1a4
2. JleMOHCTpUpYET 3HATh: A3bIK IPOrPAaMMUPOBAHUS
BJIaJICHUE Python, paznuuHble Bepcuu s3bIKa.
npoeCCHOHATBHBIM U | YMeTh: IPOrPaMMHUPOBAThH Ha S3bIKE
nakeTaMu npukiagHsix | Python.
POTPaMM.
3. BeiGupaer 3HaTh: Ha3HAYCHUE U BO3MOKHOCTH
HeoOxoaumoe MHTETPUPOBAHHBIX BU3YaJIbHBIX CPEJl
IIPUKIIATHOE [IPOrpaMMHUPOBAHUS.
OpOrpaMMHOE YMeTh: 0CYIIECTBIATh HHCTAIUISLIUIO
o0ecrnieuyeHue B WHTETPUPOBAHHBIX BH3YAIBHBIX CPEJI
3aBUCUMOCTH OT [IPOrpaMMUPOBAHUS U BBINOIHAThH
peliaemMoit 3a1a4u. HACTPOMKY €€ apaMeTpOB.
4. Ucnonb3yer 3HaTh: pa3nuyHble OUOIMOTEKH S3bIKA
HPUKIIAHOE Python nms pemeHust MaTeMaTH4eCKUX
POTPaMMHOE Y Hay4HBIX 3ajau.
oOecrieyeHue A YMeThb:. HCII0JIB30BaTh OMOIMOTEKH
pelIeHust KOHKPETHBIX | JUIS PEIICHHS TOCTaBICHHON 3aadu.
NPUKJIAIHBIX 3a/1a4.
YK-15 CriocobHOCTh 1. CamocToATENBHO 3HaTh: TEOPETUYECKUE OCHOBBI
peneBaHTHO BbIOMpaeT u unpoBbIe CpecTBa OOILIEHUS,




pelaeMbIM
3agauam
UCIIOJIb30BaTh
UHPOPMALMOHH
Bl PECYpCHI U
UHPOPMALMOHH
o-
KOMMYHHKAITHOH
HbI€ TEXHOJIOTUU
JUTSL TOCTHKCHHUS
Hene,
CBSI3aHHBIX C
npodeccuoHatb
HOM
JeSITeNbHOCTHIO,
o0ydeHuem,
y4acTHEM B
KU3HH
oOmecTBa u
Ipyrux chepax
KHU3HU

UCTIONB3YeT MU(POBHIC
cpencTBa OOIIeHMS,
OCYILECTBIISIET MTOMCK
W/WIIHA CO3/IaHue
KOHTEHTA B
COOTBETCTBHUU C IENBIO
B3aMMOJIEHCTBHUS, B TOM
qucie s

CO3/J]aHUsl KOHTEHTA B COOTBETCTBUU C
IEIIBI0 B3aNMOICHCTBHS

YMeThb: cCaMOCTOSITETFHO BHIOMPAThH U
KCIIO0JIh30BaTh IU(PPOBHIE CPEICTBA
OOIIeHHSI, OCYLIECTBIIATH TOUCK H/UITU
CO3/]aHUE KOHTEHTAa B COOTBETCTBUU C
LEIbI0 B3aUMOJCICTBUS, B TOM YHCIIE
JUIS OpPraHU3ali COBMECTHOM

OpraHu3alyu JEATEIBHOCTH
COBMECTHOHN

JESITEIIBHOCTH.

2. Bnaneer HaBBIKAMU 3HaTh: TEOPETHUECKUE OCHOBBI
OpraHu3alyuu OpraHu3alyy B3aUMOJCHCTBUA U

B3alMOJICUCTBUS U
KOMMYHUKALIUH C
IIOMOIIBIO
UHGOPMAITMOHHBIX
CHCTEM H/WJIH
U(POBBIX CEPBUCOB U
TEXHOJIOTHI.

KOMMYHHKAIUH C TIOMOLIbIO
MH(POPMALIMOHHBIX CUCTEM /WU
UU(POBBIX CEPBUCOB U TEXHOJIOTHM
YMeThb: BlIaIeTh HABBIKAMHU
OpraHu3aliy B3auMOJICHCTBUS U
KOMMYHUKAIMH C TIOMOIIbIO
MH(OPMALIMOHHBIX CUCTEM W/WIIN
U(POBBIX CEPBUCOB M TEXHOJIOTHI

3. OcyuiecTBisieT
o100p ¥ MpUMEHEHHE
Pa3InIHbIX
MH(GOPMaLIMOHHO-
KOMMYHHKAIIHOHHBIX
CPEICTB JUIS PEUICHUS
00pa3oBaTeNbHBIX U
PO eCCHOHATTBHBIX
3a1a4

3HaTh: pa3nuyHble HHHOPMAITMOHHO-
KOMMYHHKAITMOHHBIE CPEACTBA ISt
pelieHns 00pa3oBaTeNbHBIX U
npodecCHoHaNBHBIX 3a7a4

YMeTh: OCYIIECTBIATH TOA00D U
MIPUMEHEHUE PA3TMYHBIX
I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHI)IX
CPEICTB AJISl PEIICHUS
00pazoBaTeNbHBIX U
npodeccCHOHANBHBIX 33724

[TKH-2

CrnocobHOCTB
PUMEHSTh
MaTeMaTHIECKHe
METO/bI JUIS
penIeHus
CTaHJapTHBIX
npodeccuoHatb
HBIX 3a]1a4,
UHTEPIPETUPOBA
Th TOJIy4YE€HHbBIE
MaTeMaTHYeCKue
pe3yIbTaThI

1. lemoHCTpHpYyET
3HAaHUA
MaTeMaTUYECKUX
METO/IOB,
MIPUMEHSEMBIX B
MCHCIKMCHTC

3HaTh: MaTeMaTUYECKUE METOIbI,
MIPUMEHSIEMbIE B MEHEJKMEHTE
YMeTh: 1eMOHCTPUPOBATH 3HAHUS
MaTeMaTUYeCKUX METOIOB,
MIPUMEHSIEMbIX B MEHEDKMEHTE

2. [lpumensier
MaTeMaTHYECKUE
METO/BI X MOJEIH ISt
000CHOBaHHUS PUHATHS
YIIPAaBIEHYECKUX
peleHni

3HaTh: MaTeMaTUYECKUE METOABI U
MOJIeNH /17151 0OOCHOBAHUSI TPUHATHUS
YIPABJICHYECKUX PELICHUI

YMerh: IpUMEHATh MATEMaTUYECKUE
METOJIbl U MOJIETH JIJIs1 0OOCHOBAHUS
IPUHATUS YIPABIECHUYECKUX PEIICHUM




3. ConepxarenpHo 3HaTh: pe3ynbTaThl, OJyYEHHBIE IPU
HHTEPIPETUPYET HCIIOJIb30BAaHUN MaTEMaTUYECKHUX
pe3yJIbTaThI, MoJenen
[IOJIy4YE€HHBIE IIPU YMerTh: conepKaTeabHO
HCIIOJIB30BaHHUHN HHTCPIIPETUPOBATH PE3YJIbTATHI,
MaTEMATUYCCKUX TTOJIYUCHHBIC IPH UCIIOJIb30BaAHUHN
MO,Z[CJICﬁ MAaTEMAaTU4YCCKUX MOI[GJ'I@IZ

3. MecTO AMCUMILTHHBI B CTPYKTYpPe 00pa30BaTeIbHbIX IPOIPaMM

Jucuuminaa « KoMnproTepHBI NPaKTUKYM» OTHOCUTCA K Moayito
MaTeMaTUKHU U nHPopMaTuku (MHPOPMAITMOHHBIN MOTYJIb) HATIPABJICHUSI TIOJTOTOBKH
38.03.02 «MenemxMeHT», TpoPuiib: «YIpaBIeHHE MPOSKTAMM.

JIucuuIUIiHA B3aMMOCBS3aHa CO CIEAYIOIIMMU JUCHUILITMHAMMU:
«Maremarukay, «TH)opmMarmoHHbIe TEXHOIOTUN B MPOGECCUOHATHHON

NEATETLHOCTIY, «AHATU3 TAaHHBIX).

4. O0beM IMCHUMILIMHBI B 32a4€THBHIX eIMHULAX U B AKAJeMHYECKUX
yacax ¢ BblJIeJIeHueM 00beMa ayIUTOPHOM (JIEKIUH, CEMUHAPBI) U
CaAMOCTOSITEILHOM PadoThI 00y4AOLIIUXCH

Bun yuebHoli pabotei mo | Beero (B3/em | Cemectp 2 (B | Cemectp 3 (B
JUCITUTITNHE yacax) yacax) gacax)
Obmas TpyRoCMKOCTE 4/144 2/72 2/72
JTUCTIATLITUHBI
KonTakTtHas pabdora - 24 12 12
AynuTOpHBIE 3aHITHS
Jlekuun - - -
CeMuHapsl, 24 12 12
MIPAKTHYCCKHUC 3aHSITHUS
CamocrosiTenbHas 120 60 60
pabora
Brx npomexyrotrol 3auer 3auer 3auer
aTTecTaluu
5. Conepkanue TMCUMILIHHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM

(pa3nesiaM) THCUMILVIMHBI ¢ YKa3aHNEM X 00beMOB (B aKaJleMUYeCKHUX Yacax) U
BHM/I0B Y4eOHBbIX 3aHATHI

5.1 Conep:kaHue TUCUUIJIMHBI

Tema 1. S3bIKH NpOorpaMMupoOBaHus.

Ilonatne s3bika nporpammupoBaHus. CHHTAKCHC M CEMAHTHKA S3bIKA.
CriocoObl peanu3aiuu sI3bIKOB: KOMITWIIALIMS, UHTEPIPETALMS], CMEIIAaHHBINA OIXO/I.

Knaccudukanms wu cneunduka NpUMEHEHHUS SI3bIKa [POrpaMMHUPOBAHUS
Python. f3pik mporpammupoBanust Python um ero mecro cpeau Apyrux s3bIKOB
nporpammupoBanus. Bepcun s3pika nporpammupoBanus Python, nuctpuOyTuBbl



s3pika Python. YcranoBka Python, ycranoBka nuctpubytuBa Anaconda. PaGora B
MHTEPAKTUBHOM peXHMe HHTeprperatopa. WHrepaktuBHas oOonouka [Python
notebook: mnpuHIUNBI paboTH U TpuMeHeHus1. Cpeia MporpaMMHUPOBAHUS.

Hcnonp3oBaHue JOKyMEHTALIUH.

Tema 2. Tunsl JaHHBIX ¥ onepanuu si3bika Python.

PaGota c uyncmamu. bazoBreie uncioBsie Trumbl int u float. UucmoBeie muTepabl.
Omnepatopsl 7151 pabOThI ¢ YUCIOBBIMU 00BbeKTaMU. DopMaThl YUCEIL.

Bcerpoennsie pyHkumuu u Moayiau ajist paboTel ¢ unciamu. [IpeoOpazoBanue u
CMEIIIMBaHUE B BBIPAYXKCHUSIX 3HAYEHUN Pa3HBIX THUIIOB.

Crpoxku. JIutepansl cTpok. CnennaibHble CMMBOJIBL. Oniepali HajJ CTPOKaMU:
KOHKaTEeHaIUsl, IOBTOPEHUE, JIOCTYI MO MHIEKCY, MOJy4YeHUE MOJCTPOKHU, MPOBEpPKa
BxOxJeHus1. GopmarrpoBaHue cTpok. OYHKIIMU U METOJBI 1711 paOOTHI CO CTPOKAMH.
PerynspHbie BbIpaKeHHUSI.

Crucku. Co3nanue crniucka. ['eneparopsl criuckoB. Co3iaHue KOMWU CIUCKA,
MoJHasi U TOBEPXHOCTHAs KOMMM chucka. Omnepanuu HaJl CIOHCKaMH: JOCTyH K
AJEMEHTY N0 WHAEKCY, M3BJICUYEHUE Cpe3a, KOHKATeHalus, MOBTOPEHHUE, MPOBEpPKA
BxoxeHus. [lepebop anemMeHToB ciiricka. MeToIbl CIUCKOB: TI00ABJICHHE U YIaJICHUE
AIIEMEHTOB, TOWCK D3JEMEHTa, COPTUPOBKa, MpeoOpa3oBaHHE CIHCKAa B CTPOKY.
MHOromMepHbI€ CIIUCKH.

Koprexu. Co3nanue koprexa. Onepanuu Hag KOpTekaMu. MeToabl KOPTEKEN.

CrnoBapu. Coznanue cnoBaps. Onepanuu Haja ciaoBapsimu. [lepebop sanemeHToB
cioBaps. MeTtonbl i paboThI CO CIOBAPSIMH.

MuoxectBa. Co3nanue MHOXkecTBa. OnepanuyM  HaJl  MHOXECTBAMMU:
oObeMHEHUE, TIEpeceueHre, pa3HoCTh, J00aBIeHUE U yaalleHue iaemenTa. [Iposepka
HAJIM4YMA 3JIeMEHTa BO MHOXkecTBe. CpaBHEHHE MHOKECTB. MeTojbl it paboThl C
MHOECTBAMM.

PaGora ¢ pmaroit u Bpemenem. I[lomydyenuwe Tekymiei naThl U BPEMEHH.
dopmaTtupoBaHue AaThl U BpeMeHu. Moaynu datetime u calendar.

Tema 3. UncTpyknuu B sisbike Python.

Omneparopsl cpaBHeHusi. Jloruueckue omnepaTopbl. WMHCTpyKUMsS BETBICHHS
if...else. HNuctpykuus uukmna while. Wuctpykuuum break, continue, pass, else.
WNuctpykuus nukia for.

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

Oyukiuu. Cozpanue ¢Gynkuuu. HWHcrpykuus return. Bbi3oB  QyHkuum.
[lepenaua aprymenToB B ¢yHkuuto. HeoOs3aTenbHbie aprymeHThl. DyHKIuu ¢
NEepEeMEHHBIM YUCIIOM apryMeHTOB. [ T00anbHbIE U JIOKAJbHbIE IEPEMEHHBIE.

Anonumuble ¢GyHKuuu. DyHKUIMHU-TeHEpaTOphl. JlekopaTopbl  (yHKIIHIA.
Bnoxennsie Gpynknun. PexypcuBHbie QyHKIIHH.

Mopaymu. WacTpykiuu import u  from. Co3gaHue H  HCIOJIB30BaHHE
coOcTBeHHBIX Moysei. O030p cranmapTHOM Oubnroreku Python.

@aitel. Metoast it paboThl ¢ TEKCTOBBIMU (aiinamu. OyHKIUK 1151 pabOThI
c ¢atinamu. [lepenanpasnenue BBoga/BeiBoAa. CoxpaHeHUE OOBEKTOB B (paii.

Uckntouenus. O6padoTka uckiaouenuil. Muctpykuus try ... except. [lomyuenue
uHpopmanuu o0 uckimoueHuu. Co3iaHue HOBBIX UCKIIFOUEHHI.

Tema 5. CranapaprHas OM0IMOTEKA, HAMCAHKUE CLIECHAPHEB.

O630p cranmaptHoil OmOmmuoreku Python. Bcerpoennwsie ¢dynkuuu Python.



Pabota c (aitnamu: urenue, 3amnuch, onepanuu ¢ ¢aiiamMu U kataioramu. Momymnu
U1 B3aMMOJECHCTBHSL C OINEPAllMOHHOW CUCTEMOM: Sys, o0s. Moaymu s
MaTeMaTUYeCKUX Omeparuii U paboThl CO CIy4YyaWHBIMH dYHuciIamu: math, random.
Monynun nnst paboTel ¢ jaToii U BpeMeHeMm: time, datetime, calendar. OG630p
OMONMMOTEK AJI1 pPELIEHUS MaTeMaTHYecKuX W HayyHbIx 3aaad (SymPy, NumPy,
Matplotlib). 10 Opranmsarus ¢aitna crieHapusi, nepemerHas  name . KoHTekcT
BBINIOJIHEHUS clieHapueB. Tekymmii pabounid kaTtanor, ¢aiiabl M MOyTh I[OUCKa
MOAyJIeW. AHanu3 apryMeHTOB KOMaHJHOW CTpOoKH. CTaHIapTHbIE NMOTOKM BBOJA-
BBIBOJIA U MEpEHaIlpaBieHUe NOTOKOB BBO1a-BBIBOA.

Tema 6. O0beKTHO-OPUMEHTHPOBAHHOE MPOTPAMMUPOBAHME.

bazoBpie  mpUHIUIBI  OOBEKTHO-OPUEHTUPOBAHHOTO  MPOTrPAMMHUPOBAHUS:
MHKAICYJIs1us, HacienoBanue, nonumopdusm. Knaccel B sizbike Python. MacTpykuus
class. Co3nmanue sk3eMmIuisgpa kiacca. ATpuOyThl Kilacca M HK3eMIUIsIpa Kiacca.
Metonpr knacca. Koncrpykrop m gectpykrop. CTaTM4ecKHME METOIbl. 3aKphIThIE
Metoabpl U atpuOyThl. CoiicTBa. HacnemoBanune. MHOXKECTBEHHOE HACJEIOBaHUE.
AOctpaktHeie Meroabl. [lepeompenenenue meromoB. Mrteparopbl, KOHTEHHEPHI,
MIEPEYHCIICHUS.

Tema 7. Pa3paborka rpaguyeckux HHTEep(eiicos.

CoObITHItHO-OpUEeHTHpPOBaHHOE TporpammupoBanue. CoOwbite. OO6paboTUHK
coObITus. [{ukn 0o0paboTku coObITHil. MTHCTpyMEHTHI A co3[aHus rpapuyecKux
untepdeiicoB  mnoawp3oBarenss (GUI). OcHoBHble OuOIMOTEKHM rpadUyEcKUx
untepdeiico B Python: tkinter, PyQt, PyGTK.

Tema 8. Cpena R. /lannbie B R. Kitaccesl, 00beKThI, THIIBI, CTPYKTYPbI

VYcranoBka cpenbl R. Ilonarne HabGopa W CTPYKTYyphl JaHHBIX. Bektop,
crocoObl 3aaHug. CHUMBOJIBHBIE BEKTOPHI M CTPOKH. YHCIOBBIE W JIOTMYECKHE
BEKTOpHI. 3aJaHue UMEH DJIEMEHTaM BEKTOpOB. BekrTopbl u uHIeKkchl. DyHKIusA
which(). 3ananue marpuiiel. Oniepanuu Haj MaTPUIIAMHU U HHIEKCaMu. MHOTOMEpHbIE
MaccuBbl. Criucku. @akTOpbl U TAOIUIIBL.

TexHonornu nonydeHus AaHHbiX. KinaBuarypsslii BBoA. MIMmopt maHHbIX U3
pa3nuuHbIX UCTOYHUKOB. Mmmopt wu3 ¢aitnoB CSV, Excel, XML-daiinos.
W3Bneuenne naHHBIX U3 web-ctpanul. MIMmopt naHHbIX U3 0a3 gaHHbIX. DyHKIMSA
scan( ). @ynkuumn read.table() u read.csv(). BweiBog mganubix. ®@ynkuus write().
Oynkuus cat(). ynkuu write.table(), write.csv() u write.csv().

Tema 9. Ynpasasiionmue KOHCTPYKIHMHU A3bIKA M MaTeMaTHKa B R

[ToBTOpeHue u uukIibl. BoinonHeHue npu HacTyrieHUu ycnosus. Onepatop if.
Omneparop ifelse. Onepatop for. Onepatop while. OnepaTtopsl repeat, break u next.
Omneparop switch. IIpocreiiue onepanuu. Jlornueckue onepauun. Maremaruueckue
¢yukuuu. Tpuronomerpuueckue ¢yHkiuu. Omnepanuu HajJg  KOMIUIEKCHBIMU
[IEPEMEHHBIMM.

CrangaptHas popma 3aganust GpyHKIuu. Apryment. @opMaabHble apryMEHTHI,
JOKaJIbHbIE TIepeMEHHble M CBOOOnHbIe miepeMeHHble. [lonmHas ¢opma 3amaHus
¢bynkuun. CunsHoe npucBanBanue. Komanner apply(), sapply() u lapply(). Ilpumeps
HanucaHus (PyHKIUHI C HCIOJIb30BAHUEM YIIPABJISIOIINUX KOHCTPYKIIHIA.

Coznanne nepemeHHbIX. [leperMMeHOBaHHME W MEPEKOJMPOBKA NEPEMEHHBIX.
IIponymiennsie 3HayeHus. VcKiroueHWE IPONYLIEHHBIX 3HAYCHUN U3 aHalu3a.
[IpeobpazoBanue TunoB. CopTUpoBKa U 00BEIUHEHNE HAOOPOB JNaHHBIX. [[oOaBiaeHue



cTOJI0LIOB U cTpok. Pa3neneHne HaOOpoB NaHHBIX Ha cocraBistouue. [IpumeneHue
(GyHKIUH K MaTpHIlaM ¥ TaOJIuIaM JTaHHbBIX.

Tema 10. I'padpnueckne BO3MOKHOCTH si3bika R.

['paduyeckoe mpencraBieHue JaHHBIX, rpaduueckue napamerpbl. CUMBOIBI U
nuaun. l[Bera. Xapakrepuctuku tekcra. Paszmepsl aumarpamm u noseii. Hacrporika
apamMeTpoB OcCed M YCIOBHbIX 00Oo03HaueHud. OnopHsle JauHuU. Jlerenna.
Annotaruu. O0beAMHEHNE TUarpamMmM.

CronOuateie nuarpamMmbl. [IpocTeie nuarpamMmbl, COCTaBHBIE U AUArpaMMBbI C
rpynnupoBkoil. JuarpamMmmsl [ cpeaHux 3HadeHuid. Kpyrosele auarpamwbl.
I'mcrorpammsel. /J{narpammel pazmaxoB. ToYeUYHbIE JUArpaMMBl.

5.2. Y4yeOHO-TEMATHYECKUH MJIAH

TpynoeMKoCTh B yacax
KonrakrHas padora- AynuropHasi pabora
No | HaumeHoBaHue Dopmer
n/ | TeMblI (pa3aena) Camoct TEeKYLIEero
OSITEJIbH KOHTPOJISI
I | AMCHUIIIAHBI Bcero Jlexun
CeMuHapEL ast yCneBaeMoCTH
Obmas [IpaKTUYECKUE pabora
3aHATHUSA
1 S3bIkn 14 2 - 2 12 CaMocTosTeNb
MpOrpaMMUPOBAHHU HbIC PabOTHL.
s.
VYuyacrtue B
pelLIeHU
3a/1a4 Ha
2 | Tunsl JaHHBIX U 14 2 s 2 12 IpaKkTHYCCKNX
Onepanuy sA361Ka SaHATHAX.
Python. CobecenoBann
3 | UaCcTpYyKIIHMH B 14 2 - 2 12 s 1o
a3bike Python. AOMAIIHHM
3a1aHUSIM.
4 OyHKINH, 15 3 - 3 12
MOYJIH,
daiinel,
HCKJTIOYCHHSI.
5 CrangapTHas 15 3 - 3 12
OnomoTeKa,
HaIrucaHue
CIICHAPHEB.
Hroro (2i1 72 12 - 12 60
cemMecTp)
6 | OOBEKTHOOPHEHTH 14 2 - 2 12
pOBaHHOE
MIPOrpaMMHUPOBAHHI
€.




7 | Pa3zpabotka
rpaduIecKux
uHTep(dencoB.

14 2 -

8 | Cpena R. [lanHbie
B R. Knaccui,
OOBEKTHI,

TUIIBL, CTPYKTYPHI .

14 2 -

9 Yrpasistomuye
KOHCTPYKILUHU
SI3BIKA U
MaTteMaTHka B R

15 3 -

10 | I'padpuueckue
BO3MOKHOCTH
a3pIka R

15 3 -

HUroro (31
ceMecTp)

72 12 -

12 60

B OCJaoM 110 JUCHUIIIIMHE

144 24 -

24 120 KOHTPOJIbHAs
pabora

5.3. Conep:kaHue CeMMHAPOB, MPAKTHYECKHUX 3aAHATHI

HaumenoBanue IlepeyeHb BOIPOCOB st ®opMbI IPOBEICHUS 3AHATHI
TeM (pa3aeJioB) 00Cy:KIeHHs HA CEMUHAPCKHUX,
AUCUHMILIMHBI NPAKTHYECKUX 3aHATHAX,
peKoMeHyeMble HCTOYHUKH U3
pa3nesioB 8,9 (yka3biBaeTcs
pasieJ ¥ NOpsAAKOBLIA HOMeP
HCTOYHHUKA)
2-ii ceMecTp
Tema 1. Cpena nporpammupoBanus. Pabora | KoMbroTepHbIe CUMYIISIITIN
SA3bIku B peXKUME UHTEPIpPETaToOpa: (mpakTUYeCcKue 3aHATHUS B
IPOrpaMMUPOBaHUs | PexomeHnoyembie uCmMOYHUKU: KOMITBIOTEPHOM KJ1acce, Ipu
Ocnoenas rumepamypa - 8.[1,2] KOTOPBIX CTYAEHTHI «00y4aroTcs
Jlononnumenvuasn naumepamypa - 8. | AEUCTBUEM» B YCIOBUSX,
[1-3] CHOCOOCTBYIOUIMX MPAKTHUECKOMY
IIPUMEHEHUIO HABBIKOB MPHU
BBITIOJIHEHUH MU
npodecCHOHATBHBIX
00s13aHHOCTEH).
3aHATHS B MHTEPAKTUBHOU (popme B
BHJIE TUCKYCCHUU.
OTarsbl 3aHATHS:
- UHIUBUyaJIbHOE BHITIOJIHEHHE
3aJaHul
- TPYMIIOBO pa30op pe3yabTaToB
BEIIOJIHEHUS 3aJaHUM.
Tema 2. Pabora ¢ uncnamu. bazosbie KommnsrorepHsle cumynsanuu
Tunel 1aHHBIX U yucioBblie TUIHI intu float. (mpakTUYecKue 3aHATUS B
Omnepanuu si3bIKa Uucnoble TUTEPHI. KOMITBIOTEPHOM KJ1acce, Mpu
Python Omneparopsl 17151 pabOTHI © KOTOPBIX CTYACHTHI «00yJaroTCst




YHCIOBBIMU OOBEKTAMHU.
@opMaTsl YKCel.

Pexomenayemsbie nucrou
Berpoennbie GpyHKIMH U MOIYITH
IS paboTHI C YUCTaAMH.
[IpeobpazoBanue U CMENIMBAaHUE B

BBIPQKEHUAX 3HAUEHUH  pa3HBIX
THUIIOB.

Crpoxu. Jlurepansl CTpOK.
CrieninanbHble CUMBOJIBI.

Omnepauuu HaJl CTPOKaMHU:

KOHKaTeHalusi, IOBTOPEHUE, TOCTYI
10 UHJIEKCY, MOIY4YEHHUE NTOACTPOKH,
MIPOBEPKA BXOXKICHMUS.
®opmatupoBanue cTpok. DyHKIHH
U METOJbI JUI pabOThI CO CTPOKAMHU.
PerynspHble BelpaxeHHs
CHucku. Coznanue
I'enepaTopsbl CIUCKOB.
Co3taHue KOIMH CIHCKA, MOJIHAS U
IIOBEPXHOCTHAs KOIIMH CIIUCKA.
Omnepanuu HaJl COUCKaMH: TOCTYII K
JJIEMEHTY 110 MHJIEKCY, U3BIICUCHHE
cpe3a, KOHKaTeHalus, [MOBTOPEHHE,

CIIMCKa.

IpoBepKa
BxoxaeHus. Ilepebop siemMeHTOB
CIHCKA.

MeToas! CITUCKOB: 100aBIIEHUE U
ylajeHue 3JIEMEHTOB, MIOUCK
AJIEMEHTA,

COPTHUPOBKA, npeoOpa3oBaHue
CIIHCKa B

CTPOKY.

MHOroMepHsbI€ CIIUCKHU.

Koprexxu. Co3nmanue  Koprexa.
Onepanun Haj KOpTEKaMHu.
Metobl KOpTEKEN.

CnoBapu.  Coznmanue  cioBaps.
Omnepauuu HaJl CJIOBapsIMHU.
[lepeGop  a;meMeHTOB  cioOBaps.

Mertomb! uist pabOThI CO CIOBAPSIMH.
Mmuoxecra. Co3maHyue MHOMKECTBA.
Onepanui  HajJg  MHOXXECTBAMH:
00bEeTMHEHNE, nepeceueHue,
pasHOCTh, TOOABJICHUE U

yAaJIeHUue 3JIeMEHTA.

[TpoBepka HaNIWYHS IIEMEHTA BO
MHO>XKCCTBC. CpaBHeHI/IC MHO>XCCTB.

MeTonpr TS paboTsI c
MHO>KECTBaMHU.

PaGora ¢ pmaroif u BpemeHeM.
[lonyuenune TekymeW parsl U

BpemeHu. dopmaTupoBaHue aThl U
BpPEMEHH.

JeiicTBHEM» B YCIOBHSIX,
CHOCOOCTBYIOLIUX MPAKTHUYECKOMY
MPUMEHEHHUIO HABBIKOB MPHU
BBITIOJTHCHHH UMU
pohecCHOHATBHBIX
00s13aHHOCTEI).

3aHATHS B UHTEPAKTUBHOU (hopMe B
BHJIE TUCKYCCHUU.

DTanbl 3aHATUSA:
-MHIUBHTyJTbHOE BBITIOJTHEHUE
3aIaHUHA

- TPYNIOBOM pa30op pe3ynbTaToOB
BBITIOJTHEHUS 3a/1aHUH.




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

[1-3]

Tema 3.
NHuctpykunn B
a3bike Python.

IlepemenHbI€. [IpaBuna
MMEHOBaHMUS

IIEPEMEHHBIX. [TpucBauBanue
3HAYEHUS

IIEPEMEHHBIM. JluHamMuueckas

TUIIU3a1IUA. Ilonartne o cueT4UKE
CCBIIOK U cOopke  Mycopa.
[IpoBepka u npeoOpazoBaHUE TUIIOB
JaHHBIX. Y JaJIeHUue ePEMEHHOM.

Crpykrypa MIpOTrpamMMBI.
KommenTtapuu.  bnok. IlpaBuna
oopmIeHUs OTCTYTIOB.
WHcTpykuus IIpYCBauBaHMs.
['pynmosoe IIpUCBauBaHUE.
KomOunupoBaHHble

WHCTPYKIIMU TIPUCBANBAHMUS.

BBox manubix. BeiBOj pe3ynbraToB
paboTHI TPOTPAMMBI.

@ynkiuu input u print. [TapameTpsr
¢GbyHKIMY print.
Oneparopsl
Jlornueckue
orneparopsl and, or, not.
Wucrpykuus Bersnenus if...else.
[IpoBepka HECKOJIBKUX YCIIOBUM.
WHucTpykuus LUKJIa while.
Wuctpykuus nuxina for.

OyHKIUA range.

Wnctpykuuubreak, continue, pass,
else.

Pexomenoyemvie ucmounuxu:
OcHosnas rumepamypa - 8.[1,2]
Lononnumenvuas aumepamypa - 8.

[1-3]

CpaBHCHHA.

Kommnbrorepasie cumymsiium
(mpakTUYeCcKue 3aHATUS B
KOMITBIOTEPHOM KJ1acce, Ipu
KOTOPBIX CTYACHTHI «00yJaroTCst
JIEHCTBUEM» B YCIIOBHUSIX,
CIOCOOCTBYIOIIUX MPAKTUIECKOMY
MPUMEHEHUIO HaBBIKOB TPU
BBITIOJITHCHUH MU
poeCCHOHATTBHBIX
00s13aHHOCTEH).

3aHATHS B UHTEPAaKTUBHON (hopMe B
BUJIE IUCKYCCHUU.

DTarnbl 3aHITHS:
-MHIMBUyalIbHOE BBITIOTHEHUE
3aJaHui

- TPYIIIIOBOM pa3dop pe3ynbTaToB
BEINIOJIHEHUS 3aJaHU.

Tema 4. OyHKuUH,
MOJTYJIH,

(aiiiel,
UCKITIOUCHHUS.

Oynkiun. Co3znanue QyHKIHH.
WNHctpyknnsa return. BeI30B
¢byHKIMN.

[lepenaya aprymMeHTOB B (PYHKIIHIO.
HeoGs3aTenbHble apryMEHTHI.
OYHKIIMU C TEPEMEHHBIM YHCIIOM

apryMeHTOB.

I'moGanpHbIE u JIOKaJIbHbIE
IIEPEMEHHBIE.

AHoHMMHBIE QYHKIMH. DyHKIUH-
TeHEpaTOoPBI. JlexopaTopsl
GyHKIMA.

BnoxeHHbIE byHKIMN.

PexypcuBHBIE




GbyHKIIH.

Monaynu. HHCTpyKImu import |
from. Co3ganue M WUCMOIB30BaHUE
coOCTBeHHBIX  Momyseid.  O0630p
cTa"napTHou 6ubnnoreku Python.
Daitnel. MeTos! U1t paboThI C

TeKCTOBBIMU  (hadimamu. DYyHKIUH
TSt paboThI c daitnamu.
IlepenanpaBnenue  BBOAA/BBIBOJA.

Coxpanenne 00BEKTOB B (haiii.
Hckmouenust. O6paboTtka
ncKIo4YeHni. MHcTpykums try
except. [lonydyenne nnpopmanuu 00
uckmoueHnr. Co3aHue  HOBBIX
HCKIIFOYECHU.

Pexomenoyemvie ucmounuxu:
Ocnoenas nrumepamypa - 8.[1,2]
Lononnumenvuas aumepamypa - 8.

[1-3]

Kommnbrorepabie cumymsiimum
(mpakTUYeCcKue 3aHATHUS B
KOMITBIOTEPHOM KJ1acce, Ipu
KOTOPBIX CTYACHTHI «00yJaroTCst
JIEUCTBUEM» B YCIIOBHUSIX,
CIOCOOCTBYIOIIUX MPAKTUIECKOMY

Tema S. IIPUMEHEHUIO HABBIKOB IPH
CrannaprtHas bubnuoreku ans pereHus BBITIOJIHEHUH UMU
o6ubnmoTexa, MaTeMaTHYECKUX M Hay4HbIX 3aJla4 | IpoeCCHOHATbHBIX
HalucaHue (SymPy, NumPy, Matplotlib). | o6a3anHOCTE}).
CLICHApHEB. Monynu nans paboTel ¢ JaTod | | 3aHATUS B UHTEPAKTUBHOH Gopme B
BpeMeHeM. KOHTEKCT BBINOIHEHMSI | BUAE TUCKYCCHM.
CLICHAPHUEB. DTalel 3aHATHA:
Pexomenoyemvie ucmounuxu: -MHJMBHlyaJIbHOE BBIIIOJHEHNE
OcHosnas rumepamypa - 8.[1,2] 3aTaHAI
Lononnumenvnas naumepamypa - 8. | - rpynnoBoi pa30op pe3yIbTaToB
[1-3] BBIIIOJIHCHHUSI 3aJaHUN.
3-ii cemecTp
Tema 6. Knaccer B SI3bIKE Python. | Komnprorepabie cumymsiium
Oo0bexktHoopueHTHp | UHcTpykuus — class.  Coszmanue | (mpakTUYecKUe 3aHATHS B
OBaHHOE 9K3EMIUIApa Kiacca. KOMITBIOTEPHOM KJIacce, pu
nporpaMMupoBaHue. | ATpuOyThl Kilacca W SK3EMIUIIpa | KOTOPBIX CTYIEHTHI «00y4aroTCs

Kjacca.
3aKphIThIe aTPUOYTHI.

Metoael knacca. lcmonb3oBaHue
CCBUIKM Ha DJK3eMIULIp Kiacca.
Cratuyeckue MeETOIbl. 3aKpbIThie
meToAnl. CrenuaabHBIE METOJBL.
[Teperpy3ska omnepaTtopos.
HacnegoBanue. MHOXXECTBEHHOE
HacJIEIOBAHUE. AOcTpakTHBIE
METO/IBI.

CaoiicTBa KJ1acca.

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

NeiicTBHEM» B YCIIOBHSIX,
CHOCOOCTBYIOUIMX MPAKTHUECKOMY
NPUMEHEHUIO HAaBbIKOB MpPHU
BBITIOJTHEHUU UMU
npodecCHOHATBHBIX
00s13aHHOCTEH).

3aHATHS B MHTEPAKTUBHOU (popme B
BHJIE TUCKYCCHUU.

OTarsbl 3aHATHS:
-UHAUBUAYAJIbHOC BBIIIOJIHCHHUC
3aJaHui

- TPYIIIOBOM pa3dop pe3ynbTaToB
BEIIOJIHEHUS 3aJaHUM.




Lonoanumenvnasn numepamypa - 8.

[1-3]

Tema 7. PazpaboTka
rpaduuecKux
uHTEpErCOoB.

CoOBITUIHHO-OPHUEHTUPOBAHHOE
IPOrpaMMHUPOBAHUE.

Cob6biTie. O6pabOTUHK COOBITHSL.
uxn 06paboTKK COOBITHH.
WNHucTpyMeHTBI 171s CO3aHuUs

rpaduyeckux uHTepdelicoB
nonb3oBarens (GUI).

Pa3pabotka rpaduyecKkux
uHTEpdEicoB. Co3nanue u
HacTpoiika 6a30BOTO OKHA.
DneMeHTHI rpauuecKkoro

untepdeiica (Bumxersl). Coznanue
U KOHQUTYpPHUPOBAHUE BUJKETA.
MeHexep pa3MeIeHus.
Hcnonb3oBanue smemeHToB Button
(Knomnka), Label (Haanuce), Entry
(ITone BBOHA).

Hcnons3oBanne cTaHIapTHBIX
JMANIOTOBBIX OKOH. OOpaboTka
COOBITHH.

Pexomenoyemvie ucmounuxu:
OcHosnas rumepamypa - 8.[1,2]
Jononnumenvnasn numepamypa - 8.

[1-3]

Kommnbrorepabie cumymsiimm
(mpakTUYeCcKue 3aHATHUS B
KOMITBIOTEPHOM KJ1acce, Ipu
KOTOPBIX CTYACHTHI «0OyJaroTCst
JIECTBUEM» B YCIIOBHUSIX,
CHOCOOCTBYIOIIUX MPAKTUIECKOMY
MPUMEHEHUIO HaBBIKOB TPU
BBITIOJITHCHUH MU
poeCCHOHATTBHBIX
00s13aHHOCTEH).

3aHATHS B UHTEPAaKTUBHOU (hopMe B
BHUJIE TUCKYCCHUU.

DTarnbl 3aHITHS:
-MHJIMBUyalIbHOE BBITIOTHEHUE
3aaHui

- TPYIIIIOBOM pa3dop pe3ynbTaToB
BEIIIOJIHEHUS 3aJaHU.

Tema 8. Cpena R.
Jannsie B R.
Knaccel, 0OBEKTEHI,
THUIIBI, CTPYKTYPHI .

YceranoBka cpeael R, Ilonsarue
Habopa U CTPYKTYpbI TaHHBIX.
Bekrop, criocoOsl 3a1aHusl.
CHUMBOJIbHBIE BEKTOPBI H CTPOKHU
UucnoBble U JTIOTHYECKUE BEKTOPHI.
3amanue UMEH 3JIEMEHTaM
BEKTOPOB.

Bexkrops! u unaekcel. OyHKIMS
which().

3aganue maTtpuiel. Onepanuu Haj
MaTpulaMu u WHJIEKCaMH.
MHoromepHsbie

MaCCHUBBI.

Crucku. @akTopsl U TaOIUIIBI
TexHOoI0rnu NoNTy4YeHus! JaHHBIX.
KitaBuaTypHbIil BBOA.

NMnopT naHHbIX U3 pa3IudHbIX
uctoyHukoB. Mmnopt u3 ¢aiinos
CSV, Excel, XML-aiinos.
Nmnopt JaHHBIX.
Oynkius scan().

Oyukuu read.table() u read.csv().
Pexomenoyemvie ucmounuxu:
OcHosnas numepamypa - 8.[1,2]
Jlononnumenvuasn raumepamypa - 8.

[1-3]

KomMmribtoTepHbie CUMYTISIIUT
(MpakTHYeCKue 3aHATUS B
KOMIIBIOTEPHOM KJIacce, pH
KOTOPBIX CTYICHTHI «O0YJIarOTCs
JeiCTBHEM» B YCIOBHSIX,
CHOCOOCTBYIOLIUX MPAKTHUYECKOMY
MPUMEHEHHUIO HABBIKOB TPH
BBITIOJTHCHHH UMU
npohecCHOHATBLHBIX
00s13aHHOCTEH).

3aHATHS B UHTEPAKTUBHOU (hopMe B
BHJI€ IUCKYCCHUU.

DTanbl 3aHATUSA:
-MHJINBHTyJTbHOE BBITTOJTHEHUE
3aaHui

- TPYNIOBOM pa30op pe3yIbTaTOB
BBITIOJTHCHUS 3a/1aHUH.

Tema 9.

BriBon nanabIx. @yHKIM write().

KOMHLI-OTepHBIG CUMYJIAIIUA




VYnpasistomue
KOHCTPYKIIMH SI3bIKa
U MaTeMaTuka B R

Oynkuus cat().

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

[ToBTOpenue u nuKiIbL. BeinoiHeHne
npu HAaCTYIJIEHUH YCIIOBHSL.
Omnepatop if.

Omneparop ifelse. Onepatop for.
Omneparop  while.  Omeparopsr
repeat, break u next.

Omneparop switch. [Ipocreiimue
onepauuu. Jlornueckue oneparmu.
MaremaTrueckue QyHKITUH.
CrannaptHas ¢popma 3aJaHus
byHKIIIN

Aprym™eHr. dopmanbHbIe
apryMEHTHI, JIOKaJIbHBIE
NepEeMEHHbIE U CBOOOTHBIE
nepemennble. [Tomras Gpopma
3aJJaHus

GbyHKIHN.

[Tpumeps! HanucaHust GYHKITHI ¢
Hcnons3oBaHnEM yIIpaBiIsSIOMINX
KoHcTpykuuit Co3nanue
MIEpPEMEHHBIX.

[lepenmeHOBaHME U EPEKOTUPOBKA
nepeMeHHbIX. [IpomymenHbie
3HAYEHUsl.
Hcknrouenue
3HAYEHUU u3
[Ipeobpa3oBaHue THUMOB.
Pexomenoyemvie ucmounuxu:
OcHosnas rumepamypa - 8.[1,2]
Lononnumenvnas numepamypa - 8.

[1-3]

MPOMYIIEHHBIX
aHaJIn3a.

(mpakTUYecKue 3aHATUS B
KOMITBIOTEPHOM KJ1acce, Tpu
KOTOPBIX CTYACHTHI «00yJaroTCst
JIEUCTBUEM» B YCIIOBHUSIX,
CIOCOOCTBYIOIIUX MPAKTUIECKOMY
MPUMEHEHUIO HaBBIKOB MPU
BBIIOJIHEHUHY UMH
po(heCCHOHATTEHBIX
00s13aHHOCTEH).

3aHATHS B UHTEPAaKTUBHON (hopMme B
BUJIE TUCKYCCHUU.

OTallbl 3aHITUS:
-MHIMBUyalTbHOE BBITIOTHEHHUE
3aJIaHHI

- TPYIIIIOBOM pa3dop pe3ynbTaToB
BEINIOJIHEHUS 3aJaHUI.

Tema 10.
I'papnueckue

BO3MOXXHOCTH A3bIKa
R

CoptupoBka ¥ 00BEAMHEHHE
HaOOpOB JTaHHBIX.
I'padpuueckoe Ipe/CcTaBJICHNe

JaHHBIX, FpaduyecKue napaMeTpsbl.
CumMBosbl 1 uHuM. LBera.
XapaKkTepUCTUKH TEKCTA.

Pasmepsl guarpaMm UM MOJEH.
Hactpoiika mapameTpoB oceil u
YCIIOBHBIX 0003HAaYEeHUH.

Jlerenna.

Annoranuu. O0beuHeHne
JUarpaMM.

Cronbuatble TuarpaMMsl.

[IpocTele quarpaMMsl, COCTaBHBIE U
Jyarpammsl ¢ TPYIITUPOBKOM.
JlmarpaMMBsl JUIsl CpETHUX
3HAYEHUM.

I'ucrorpammel. Jlnarpammel
pa3maxoB. ToueuyHble TUarpaMMBl.
Pexomendyemvle ucmounuxu:

KomMmmsrotepHbie CUMYTISIIUT
(pakTHYeCKUe 3aHATUS B
KOMIIBIOTEPHOM KJIacce, pH
KOTOPBIX CTYICHTHI «00ydaroTCs
JeCTBHEM» B YCIOBHSIX,
CHOCOOCTBYIOLINX MPAKTHUYECKOMY
MPUMEHEHUIO HABBIKOB MPHU
BBITIOJTHCHHH UMU
npohecCHOHATBHBIX
00s13aHHOCTEH).

3aHATHS B UHTEPAKTUBHOU (hopMe B
BHJIE IUCKYCCHUU.

DTanbl 3aHATUSA:
-MHJIUBHTyJTbHOE BBITIOJTHEHUE
3aJaHul

- TPYNIOBOM pa30op pe3yIbTaTOB
BBITIOJTHEHUS 3a/1aHUH.




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

[1-3]

6. IlepeyeHb yueOHO-METOAMYECKOT0 00ecriedYeHUs JAJIs1 CAMOCTOSATEIbHOM

padoThI 00Yy4AKOIIMXCS M0 JUCUMILIJIMHE

IlepeyeHb BONPOCOB, OTBOAUMBIX HA CAMOCTOSITEIbHOE OCBOEHHUE
AUCHUILINHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHOM PA0OThI

HanmeHnoBanue Tem

IlepeyeHb BONPOCOB, OTBOAUMBIX HA

@DopMbI BHEAYAUTOPHOM

(pa3neiioB) CaMOCTOSITe/IbHOE OCBOEHHE CaMOCTOSITE/IbHOI PadoThI
AUCIHHILIMHBI
Tema 1. Cpena nporpammupoBanusi. | Pabota ¢ ocHOBHOHW U
SA3bIkK Hcnonbs3oBanue TOKyMEHTALUU. JOTIOJTHUTEIbHOU
MIPOrpaMMHUPOBAHUS JUTEPATYPOH;  COCTABJICHHE
riaHa M3y4aeMoro
Marepuaa.
Brinonnenue JIOMAIIHUX
3aJIaHAN K KKIOMY 3aHITHIO.
Tema 2. MeTo/ibl CITUCKOB: PaGora ¢  ocHOBHOU U
Tuner JAHHBIX U | 100aBJICHNE U YIAJICHHUE NOIOJIHUTEIILHON
OTepalnH SI3bIKa 3JIEMEHTOB, MOUCK JIEMEHTA, JUTEPATYPOH;  COCTABIICHHE
Python COpPTHUPOBKA, TpeoOpa3OBaHNe TJIaHa M3y4aeMoro
COUCKa B CTpOKy. MHOroMmepHsle | Marepuaia.
CITUCKH. Brimosnnenne JIOMAIITHAX
Onepanuu HajJ KopTexkamu. MeToabl | 3aJaHUH K KaKIOMY 3aHSTHUIO.
KOPTEXKEH.
MeTtos! u1st pabOThI CO CTOBAPSMHU.
Metoap! 1151 pabOTHI C MHOKECTBAMM.
Tewma 3. Perynsipubie BbIpaxeHus. PaGora ¢ ocHOBHOU U
Nuctpykuuu B s3bike | Kaprexu (co3manue, onepanuu, | JOMOJHUTEIbHON
Python. utepauus). MHoxecTBa (co3maHue, | IMUTEPaTypod;  COCTaBIIEHUE
oreparyu, uTepanus). IiaHa M3y4aeMoro
Marepuania.
BeinonHeHne JOMAIIHUX

3aJlaHUH K KaXKJOMY 3aHATHIO.

Tema 4. Coznanue QpyHKIHH. Pabora ¢ ocHOBHOH H©

@yHKIMU, MOLYJIH, Heo0s3aTenbHbIe apryMEHTHI. JOTIOJIHUTEIIbHOU

(daiiael, UCKITIOYCHHS. | AHOHUMHBIE  (QYHKIMU. DYHKIUHU- | TUTEPATYpO;  COCTaBJICHHUE
reHeparopsl. Jlekopatopsl IJ1aHa M3y4aeMoro
¢byukumii.  BioxeHHble  (QYHKIMU. | MaTepuaa.
PexypcuBHbIC (QyHKITUH. Brinosinenue JOMAITHUX
HckmroueHus. [Tonydyenue | 3alaHuil K KaX0MYy 3aHSTHIO.

UHPOPMALIUU 00 UCKITIOYCHUH.
Co31aHue HOBBIX UCKIIIOUEHUH.

Tema S. Pabora ¢ ocHOBHOH U
CrannmaptHas bubmmorexkn VTS peIICHHS | TOTIOTHUTEIBHOMN
oubmoTeKa, MaTEeMaTHYECKUX W HAY4YHBIX 3aJ1ay | JIUTePaTypod;  COCTaBIICHUE
Hanucanue cueHapues. | (SymPy, NumPy, Matplotlib). riaHa U3y4aeMOoro
Monymu qsi paboThl ¢ JaToll W | MaTepuana.
BpemeHeM. KoHTekcT — BbimoyiHeHHs | BoimoiaHeHue JIOMAIITHUX
CIICHAPHEB. 3aJIaHuH K KOXKIOMY 3aHITHIO.

Tema 6.

Hacnenosanue.

PaGora ¢ OCHOBHOH "




OOBEeKTHOOPUEHTHPOB | MHOKECTBEHHOE HACIIEIOBaHUE. JOTIOJTHUTENBHOU
aHHOE AOcTtpaktHbie  MeTonbsl.  CBOWCTBA | IUTEpPaTypoOi;  COCTaBJICHHUE
[IpOrpaMMHUpOBaHUE. KJ1acca. riaHa M3y4aeMoro
MaTepuania.
Brinonnenue JIOMAIIHUX
3aJlaHuM K KaXJI0MY 3aHITHIO.
Tema 7. OneMeHTbI rpaduuecKkoro PaGota ¢  oOcHOBHOH W
PazpaboTtka untepdeiica (Bumketsl). CoszmaHue W | TOMOJHUTEIHLHOMN
rpaduuecKux KOH(UTypUPOBaHUE BUKETA. JUTEpPaTypol;  COCTaBJICHHE
uHTep(dencoB. IUIaHa U3y4aeMOoro
MaTepuana.
Boinonnenue JTIOMaLTHUX

3aJaHuN K KaXXKI0OMY 3aHATHIO.

Tema 8. Cpena R. MHOroMepHbIE MaCCHBBI. PaGota ¢  ocHOBHOW W
Janueie B R. Crniucku. @akTopbl ¥ TaOIHIIBL. JOTIOJTHUTEIIbHOU
Knaccel, 00beKTHI, TexHonornm nosy4eHus JUTEPATYPOH;  COCTABIICHHE
THUIIBL, CTPYKTYPHI . JTAaHHBIX. IUIaHa U3y4aeMOro
MaTepuaa.
Boinonnenue JIOMaITHUX

sanaHnﬁ K KQKJIOMY 3aHATHIO.

Tema 9. PaGora ¢ ocHOBHOU U
VYnpasnstoiiue [Ipumepsl HanMcCaHUA JIOTIOJTHUTETbHOM
KOHCTPYKLIUU 5I3bIKa U | (GYHKUUH C UCTIOIb30BAHUEM JUTEPATYPOH;  COCTABJICHHE
MaTtemaTuka B R YOPABISIOMUX KOHCTPYKIIUHA. IIaHa U3y4aeMoro
Co3nanue nepeMeHHbIX. Marepuania.
[Ipumenenue QyHkMit kK Matpuam u | Beimonnenue JIOMaIITHUAX

Ta0JIULIAM JAHHBIX.

3aJlaHUH K KaXKJOMY 3aHATHIO.

Tema 10. I'uctorpammel. [uarpammsel pasmaxoB. | Pabota ¢ ocHOBHOH U

I'paduueckue ToueyHsble [uarpaMmsl. JOTIOJIHUTEIIbHOU

BO3MOJKHOCTH s13bIKa R JUTEPATYPOH;  COCTABIICHHE
IUIaHa U3y4aeMOoro
MaTepHuaa.

IlepeyeHb BONIPOCOB, 3aJaHUM, TEM VIl MOJATOTOBKH K TEKYyUIeMY

SN N AW -

KOHTPOJII0

[IpumepHbIe BOIIPOCH K KOHTPOJIbHBIM padoTam

. Co3naHue KJ1accos.

. CnernuanbHble METOJIBI KJIacca.

. Peanmsanus cBSI3HBIX CITHCKOB.

. TloHsTHE CTEKa U OYEPE/IH.

. Pabora ¢ TekcToBBIM (haitioMm.

. Co3manune n 006paboTKa UCKIIOUCHUM.

[Tpumepsl 3a1aHnii KOHTPOJIBHBIX padoT

Cosznaiite kmacc Queue, peanusyronuii paboty ¢ odepennto. Jms xpaHeHus
3JIEMEHTOB OYEpPEIH HCIOJNb3YUTE CBS3HBIM CHHCOK. KOIM4ecTBO 3JIE€MEHTOB B
ouepeld HE OTPAHUYECHO, HO MOXKHO BKIIIOUHUTH PEXKUM, KOTJIa MPU JOCTHKEHUU
3aJIAHHOTO KOJIMYECTBA AJIEMEHTOB B ouepeiu Bo30yx aaeTcsa uckitoueHue. B kimacce
JIOJKHBI OBITh:

* KOHCTPYKTOp ¢ mapamerpamu. IlapameTp n ompenenseT KOJIMYECTBO
AJIEMEHTOB B OYEpEeIU, NIPH JIOCTHIKEHUH KOTOPOTO BO30YXIaeTcs HCKiIroYeHue (1o



ymomyanuio n = 10). [Tapamerp monitor ompenensieT, Hy>KHO JIU KOHTPOJIUPOBATH
KOJIMYECTBO 3JIEMEHTOB B ouepenu. [lo ymonuanuio monitor = False (koHTposist HET).
Ecnu monitor = True, To KOHTPOJIb BBITIOTHSIETCSI.

« wMetop push(self, value) - nob6aBmnsieT smemMeHT B ouepens. Eciu KonmmyecTBo
AJIEMEHTOB OYeped CTAHOBUTCS KPATHBIM N, TO TOCJIE JO0OABJICHHS D3JIEMEHTa
BO30Y>K/1aeTCs UCKIIIOUCHHE;

« wMmeton pop(self) - ypanser snemMeHT M3 odepeAd UM BO3BpAIIACT €ro
3HaueHue. Ecnum ouepenasp mycra, To Bo3Bpaiaet None;

+ top() - BO3BpalIaeT 3JIEMEHT, HAXOAAIIMICS B Hayajae O4epe/in, JJIEMEHT U3
ouepeau He yaansercs. Eciau ouepenp mycra, To Bo3Bpaiaer None;

. size() - BO3BpAIIACT KOJIMYECTBO DJIEMEHTOB B OUEPE/IH;

. isempty() - Bo3Bpamiaer True, eciiu ouepe/ib HE COACPIKUT DIIEMCHTOB;
. empty() - yanser Bce 3JIEMEHTBI U3 OYEPE]IH;

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

. meron _ str (self).

Hcnonb3ys CO3MaHHBIM KIIACC pEWMTE CleAyromyr 3amady. Hwmeercs
TEeKCTOBBIN (aiin data.txt, comepxammii mensie yucia. B kaxmoit crpoke (aitma 20
MOJKET HaXOJUThCS JI000€ KOJIWYECTBO YHCEN, B TOM YHCIIE CTPOKAa MOXKET OBITH
nyctoid. Uucna paznenstorcs 3ansaTeiMU. Ilepen 4uciioM W mocie Hero MoryT ObITh
npobenbl. Co3naiite HOBBIN (hailil, coiepKalIUid ITH K€ YUCIa, B KOTOPOM B KaxKJ0H
CTPOKE COIEPKUTCA POBHO 5 4YHCEN, KOTOpbIE pa3AelieHbl 3amiaTod u mpodenom. B
MOCJIETHEN CTPOKE MOXKET ObITh MEHbIIE S5 yncen. Pailn He COAEPIKUT MYCThIX CTPOK
U JumHuX npobdenoB. dopma crauum paboThl: (ailn ¢ TeKkcToM mnporpammbl. Mms
daiina (msa cryaenta no pamunuu MBanos) - MiBanoB.py. ®aiisl ¢ JaHHBIMU TOTHKEH
UMETh MM, YKa3aHHOE B 3aJaHuu. Daili ¢ TEKCTOM MPOTrpaMMbl JTOJKEH COJIEPKATh
HEOO0XOAMMbIE KOMMEHTAPHUHU.

7. @OH OLIEHOUYHBIX CPEACTB Il IPOBEAEHNSI IPOMEKYTOYHOM
arrecTaluy 00y4aromUXCcs M0 JAHHOM TMCUUIIIIMHE

OneHouHble  CpejAcTBa  MpEAHA3HAYEHBI  JJIi  KOHTPOJIA M OICHKHU
o0pa30BaTeIbHBIX JOCTIKEHHM OOYy4YaroIMUXCs, OCBOMBIIMX IMPOTpaMMy y4eOHOM
JUCHUIUIMHBI « KOMITBIOTEpHBIN PAKTUKYM.

@OHJT OIEHOYHBIX CPEJCTB BKIIOYAECT KOHTPOJBHBIE MaTepUalbl IS
MIPOBEICHUSI TEKYIIIETO KOHTPOJISI K POMEKYTOYHON aTTECTAIUH.

7.1 Onucanue nokasaresieil ¥ KpuTepueB OLICHUBAHUS KOMIIETeHIUM

Ilnanupyembie YPpoBeHb 0CBOEHMS
pe3yJbTaThl
0CBOEHMS
«Hey0BJIeT OrneHovHoe
KOMIIETeHIHHU «yHAOBJIETBO
BOPHUTEJIbHO «XOpOLI0» «OTJIMYHO» CpeACTBO
(uHaUKaTOpa N PUTEIHbHOY
AOCTUKEHMS
KOMITETEHIIMH)
INKH-2 cnoco6HOCTh NPUMEHATh MAaTEeMAaTHYECKHEe METO/IbI /ISl pellleHHsl CTAaHIAPTHBIX
npo(hecCHOHATBHBIX 32124, HHTEPIPETHPOBATH MOJYYeHHbIe MATEMATHYECKHE Pe3yJIbTaThl




Ilnanupyemslie
pe3yJbTaThl
OCBOCHHA
KOMIIETEeHIIUH

YpoBeHb 0CBOCHHS

«HeydO0BJIeT
BOPHUTEJIBHO
»

«yH10BJIETBO
PUTEIbHO»

«XOpouIo»

«OTJIHYIHO»

Onenounoe
CpeaACTBO

I[eMOHCTpI/IpyeT SHaHUA MAaTCMATHYCCKUX MCTOJO0B, IPUMCHACMBIX B MCHCIPKMCHTC

3HaTh: ®parmentap | Hemomnbie Cdopmupora | ChopmupoBa | Bonpocsr mis
MaTeMaTU4YeCKHUe | HOE IIPE/CTABJICH | HHBIE, HO HHBIE OLICHKHU
METOJBL, IPEICTABJICH | sl O collepKallve | CUCTeMaTH4de | 3HaHUU U
IIPUMEHSIEMBIE B | H€ O MaTeMaTu4yec | OTJEJIbHBIC CKHE YMEHUH,
MEHEIKMEHTE MaTeMaTHyeC | KMX METOJaX, | MpoOesl IIPEJICTaBJIEH | MPAKTUKO-
KMX METOJAX, | IPUMEHSAEMBI | IIPEJICTABIEH | U O OpUEHTUPOBAaH
IIPUMEHSAEMBI | X B us o MaTeMaTH4yeC | Hble 3aJaHMus,
X B MEHE/UKMEHT | MaTeMaTU4eC | KUX METOJax, | TECTOBbIE
MEHEJKMEHT | € KHMX METOJaxX, | IPUMEHSAEMBI | 3aJaHUs
e IIPUMEHSIEMBI | X B
X B MEHEKMEHT
MEHEJDKMEHT | €
e
Ymers: ®parmenrap | Hecucremaru | B nenom CcdopmupoBa | Bonpocs! st
JEMOHCTPUPOBAT | HOE YMEHHUE | YECKOE YCIIEIIHOE, HHOE YMECHHE | OLEHKU
b 3HAHMS JEMOHCTPHUPO | IPUMEHEHUE | HO JIEMOHCTPHPO | 3HAHUH U
MaTEMaTUYECKUX | BaTb 3HAHUS | YMEHUH colepskauiee | BaTb 3HAHHUA | YMEHHH,
METO/OB, MaTeMaTuyec | JEMOHCTPUP | OTIEJIbHBIC MaTeMaTuyec | IPaKkTUKO-
INPUMEHSEMbIX B | KMX METO/IOB, | OBaTh 3HAHUA | IPOOEIIbI KHX METOZOB, | ODUEHTUPOBAH
MEHEKMEHTE IIPUMEHSAEMBI | MaTEMaTU4YeC | YMECHHE IIPUMEHSIEMBI | HbIC 3aJaHus,
X B KHX METOJIOB, | IEMOHCTPUDP | X B TECTOBBIE
MEHE/DUKMEHT | IIPUMEHSAEMBI | OBaTh 3HAHUS | MECHEKMEHT | 3aJaHUs
e X B MaTeMaTH4ec | €
MEHE/UKMEHT | KUX METOJIOB,
e IIPUMEHSEMBI
X B
MEHEPKMEHT
e
[TpuMeHsieT MaTeMaTHUECKUE METOJIbI U MOJAEIH JUIsi 000CHOBaHMS MPUHATHS YIPABICHYECKUX
peLIeHUi.
3HaTh: @®parmenrap | Hemonnsie Cdopmupona | Chopmupona | Bonpocs! st
MaTe€MaTH4YeCKHUe | HOe IIPEACTABIIEH | HHBIE, HO HHBIE OLICHKHU
METOJIbI U IPEICTAaBJIECH | sl O coJiep)Kallve | CUCTeMaTHyde | 3HaHUHM U
MOJEIHN JUIst ue o MaTeMaTu4ec | OTIEIbHBIC CKHE YMEHUH,
000CHOBaHHUS MaTeMaTHyeC | KMX METOJaxX | MpoOessl IIPEJCTaBJIEH | MPAKTUKO-
HPUHSTHS KHX METOAAX | M MOAEIAX IIPEACTABJIEH | UA O OpUEHTUPOBaH
YIPAaBIEHYECKUX | U MOJEIAX JUISL us o MaTeMaTH4yeC | HblE 3aJaHMUs,
penieHuin JUTS 00OCHOBaHHUS | MaTeMaTHUYEC | KMX METOJaX | TeCTOBBIC
00OCHOBaHHUS | MIPUHATHUSL KHMX METOJaxX | U MOZAEIAX 3aJaHus
NPUHATHS yIIpaBJI€HYEC | U MOJAEIAX JUIS
YIPaBIEHYEC | KUX TUISL 000CHOBaHUs
KHMX PEIICHUN | PEIIeHUI 00OCHOBAHUS | IPUHSATHS
IIPUHATHSA yIpaBleHYEC
YIIpaBJI€HYEC | KMX PELICHUI
KHX
peLIEeHHIT
Ymers: O®parmenrap | Hecucremaru | B nenom CcdopmupoBa | Bonpocs! st
IIPUMEHSTH HOE YMEHHE | 4EeCKOe YCIIEHIHOE, HHOE YMEHHE | OLICHKHU




Ilnanupyemslie

YpoBeHb 0CBOCHHS

pe3yabTaThl «HeyI0BJIeT Ouenovnoe
«yHAOBJIETBO
OCBOCHUA BOPHUTEJIBLHO «X0pOoLIO» «OTJIHYHO» CpeacTBo
KOMIIETEeHIIUH » PUTEILHO»
MaTeMaTU4YeCKUe | IPUMEHSITh IIPUMEHEHUE | HO [IPUMEHSATH 3HAHUHN U
METO/bI U MaTeMaTH4ec | yMEHUe coJepxkallee | MaTeMaTH4eC | YMEHH,
MOJEIHN JUIs KM€ METOJbl | IPUMEHSATH OTJIEIIbHBIE KM€ METOJbl | IIPAKTUKO-
000CHOBaHUS 1 MOJEJIH MaTemaTtuyec | nmpoOeibl 1 MOJEIIH OpHEHTUPOBaH
MIPUHATUSA JUTS KM€ METOJbl | YMEHHUE JUIs HBIC 3aJ]aHus,
yIOpaBleHYECKUX | 0OOCHOBAHMS | U MOJENH MIPUMEHSATH 000CHOBaHHUS | TECTOBBIE
peLieHuin IIPUHATUSA JUIS MaTeMaTh4yec | MpUHATUS 3a/1aHUs
yrpaBiieH4Yec | 0OOCHOBaHHUS | KM€ METOJbI | yIpaBJieHYeC
KHUX PEIICHUN | IPUHATUS U MOJEIIH KHUX PELICHUI
yIpaBieHYeC | IS
KHX 000CHOBaHHUS
penieHui MPUHSTHUSA
yIIpaBJICHUEC
KHX
pelIeHun

CopnepxaTenbHO UHTEPIIPETUPYET

MaTEMaTUUYECKUX MOJEIIEN

pe3yNbTaThl, MO

JIYYEHHBIC ITPU UCIIOJIBb30BaAHUHA

3HaTh: ®parmentap | Henosnbie Cdopmupona | Chopmupopa | Bonpocsr miis
pe3yibTaThl, HOE IIPEACTABIICH | HHBIE, HO HHBIE OLICHKH
MOJIyYEHHBIE IIPEJCTABIICH | UA O coJepXkKallie | CUCTEMaTU4e | 3HAHWUU U
pu ue o pe3yibTaTax, | OTAEIbHBIE CKue YMEHUH,
WCIIONIb30BAaHUU | pe3yJibTaTaX, | MOJYYEHHBIX | MIPOOEIIbI MIPEACTABIIEH | IPAKTUKO-
MaTeMaTUYECKUX | MOJYYEHHBIX | IPHU MPEJCTABIEH | U O OpUEHTUPOBAaH
Mozelen npu HCIIOJIB30BaH | U O pe3yibTaTax, | HbIE 3aJaHus,
UCIIOJIB30BaH | MU pe3yibpTaTax, | IOJIYYEHHBIX | TECTOBBIE
17071 MareMaTuyec | MOJIYYEHHBIX | IpH 3a/1aHus
MaTeMaTuyec | KMX MOACIIEH | IIpH UCIIOJIB30BaH
KHX MOJeJIen WCIIOJIb30BaH | MU
uu MaTeMaTnyec
MareMaTuyec | KX Mojenen
KMX MOJEIICH
YmMmers: ®parmentap | Hecucremarn | B nenom Cdopmupora | Borrpocs! s
COZIEPXKATEIBHO | HOE YMEHHE | YECKOE YCIEIIHOE, HHOE YMEHHE | OLICHKHU
MHTEPIPETUPOBA | COEpKATeNlb | IPUMEHEHUE | HO cojepXxaTenb | 3HAaHUU U
Tb pe3yJIbTaThl, | HO YMEHUH cojepIkailee | HO YMEHUH,
MOJTyYEHHBIE UHTEPHPETUP | COAEPHKATENb | OTAEIbHBIC UHTEPHPETUP | MPAKTUKO-
npu OBaTh HO IpOOEIIbI OBaTh OpUEHTUPOBaH
WCIIOJIb30BAHUU | pE3yJIbTAThl, | UHTEPIPETUP | YMEHHE pe3yibTaThl, | HbIE 3aJaHUs,
MAaTE€MaTUYECKHUX | MIOJy4YECHHBIE | OBaTh coJiepKaTeslb | MOJyYEHHBIE | TECTOBBIE
Mozelen npu pe3yabTaThl, | HO npu 3a/1aHus
WCIIOJIB30BAH | IIOJIyYEHHBIE | UHTEPIPETHUP | UCIIOJIb30BaH
uu npu OBaTh 1701
MaTeMaTu4yecC | UCIOJIb30BAaH | PE3YyJIbTAThI, | MaTeMaTH4eC
KHX MOJEJIeH | uu MOJIyYEHHBIE | KUX MOJeNen
MaremMaTuyec | Mpu
KHX MOJEJIEH | UCIOJIb30BaH
uu
MaTeMaTuyec

KUX MOJeNei




Ilnanupyemslie
pe3yJbTaThl
OCBOCHHA
KOMIIETEeHIIUH

YpoBeHb 0CBOCHHS

«HeydO0BJIeT
BOPHUTEJIBHO
»

«yH10BJIETBO
PUTEIbHO»

«XOpouIo»

«OTJIHYIHO»

Onenounoe
CpeaACTBO

YK-4 Cnioco6HOCTH MCIIOIb30BaTh MPHKJIAJHOE POrPaAaMMHOe o0ecnieueHne NPy pelieHun
npogecCHOHAIbHBIX 32/1a4

Mcnonb3yeT OCHOBHBIE METOABI M CPEICTBA MOTYUYESHHUs, TIPEACTABICHUS, XpaHEHHS U 00pabOTKU

JTAHHBIX.
3HaTh: ®parmenrap | Henonnsle Cdopmupona | Chopmuposa | Bonpocs! st
OCHOBHBIE HOE MPEJICTaBJICH | HHbIE, HO HHBIE OLIEHKH
METO/BI 1 NpeACTaBiIeH | usi 00 coJiepKalllie | CUCTeMaTHye | 3HAHUHU U
CpencTBa ue 00 OCHOBHBIX OTJIENIbHbIE CKue YMEHHH,
HOJYYEHUs, OCHOBHBIX METOAaX U pooebI NPEJCTaBICH | MPAKTHKO-
MPEJICTaBJICHUS, | METOJIaX U CpeacTBax MpeJICTaBlIeH | Usl 00 OpUEHTHPOBAH
XpaHEeHUs U cpencTBax NOJy4YeHus, | us 00 OCHOBHBIX HBIC 33/1aHUS,
00paboTku MOJTyueHUs, | MPEACTaBIEH | OCHOBHBIX MeTOoJax U TECTOBbBIE
JTAHHBIX NPEACTaBICH | Wsl, XpaHEHHs | METOJaxX U CpencTBax 3aJjaHus
usl, XpaHeHHus | 1 00paboTKU | CpelcTBax MOJTyYeHUs,
¥ 00paboTKH | JaHHBIX IIOJIy4€HUs, | MPEeACTaBIEH
JTAHHBIX MIPEJICTaBJICH | Wsl, XpaHEHUS
usi, XpaHeHHs | U 00pabOTKH
1 00paboOTKH | JaHHBIX
JAHHBIX
YmMmers: ®parmentap | Hecucremarn | B nenom Cdopmupora | Borrpocs! s
HCIIOJIb30BaTh HOE YMEHHE | YecKoe YCIICIIHOE, HHOE YMEHHE | OICHKH
OCHOBHBIE UCTIONB30BaT | MPUMEHEHHUE | HO UCIIONB30BAT | 3HAHUI U
METOMBI 1 b OCHOBHBIE | YMEHHUI coJiepKaliee | b OCHOBHBIE | YMEHHH,
CpencTBa METOJIBI U UCIIONIb30BAT | OT/AETbHBIC METO/IbI U MPAKTHKO-
MOJTYYEHUS, cpeacTBa b OCHOBHBIE | MIPOOEIBI CpeicTBa OpPHEHTUPOBaH
MPEJICTAaBICHUS, | MONyYEHHUs, | METOIbI U yMeHHe MOJTyYeHus, | Hble 3aJaHMUs,
XpaHeHHS U NPEICTaBICH | CPEelCTBA HCIIOJIb30BAT | MPEACTABIEH | TECTOBbIE
00paboTku usl, XpaHeHUs | MOJTYYCHHs, | b OCHOBHBIE | Wsl, XpaHEHUS | 3aJaHUs
JTAHHBIX ¥ 00pabOTKHM | MPEACTABICH | METOJBI U 1 00paboTKU
TAHHBIX usl, XpaHeHUs | Cpe/ICTBA JAHHBIX
1 00pabOTKH | MOTyYESHHS,
JTAHHBIX MpeiCTaBJeH

Y, XpaHCHHUS
1 00paboTKH
JTAHHBIX

I[eMOHCTpI/IpyeT BJIaACHHUC HpO(I)CCCI/IOHaJ'H)HBIMI/I IMaKCTaMM IIPUKIIAJHBIX ITPOTPAMM.

3HaTh: ®parmenrap | Hemonnsle Cdopmupona | Chopmuposa | Bonpocsr pist
npodeccuoHaib | HOe IIPEJICTaBJIEH | HHBIE, HO HHBIE OLIEHKH
HBI€ MTAKETHI IpPEJCTaBICH | sl O coJiepKallie | cucTeMaTHye | 3HaHUHM U
IIPUKJIAHBIX ue o npodeccuoHa | OTJeNIbHbIE CKHe YMEHUH,
porpamm npogeccuoHa | JIbHBIX po0GeIIbI IPEJICTaBJIECH | MPAKTUKO-
JBHBIX raKeTax IIPEJICTaBICH | sl O OpUEHTHPOBAH
nakerax MPUKIATHBIX | US O npodeccuoHa | Hble 3aJaHus,
NPUKJIAJHBIX | IpPOTpamMM npodeccuoHa | JIbHBIX TECTOBBIE
nporpamm JIBHBIX rakerax 3ajaHus
IaKeTax IIPUKJIATHBIX
MPUKIAIHBIX | IpOTpamMm
IIpOrpaMMm
Ymersb: @parmenrap | Hecucremaru | B nenom Cdopmupona | Borpocs! mist




Ilnanupyemslie

YpoBeHb 0CBOCHHS

pe3yJbTaThl «Hey/10BJIeT OueHouyHoe
«Y/10BJIETBO
OCBOEHMA BOPHUTEJIBHO «XOpOoLI0» «OTJIMYHO» CPeacTBo
KOMIIeTeHIINH » PUTEILHO»
JIEMOHCTPHUPOBAT | HOE YMEHHUE | YECKOE YCIIEIIHOE, HHOE YMEHHE | OLEHKU
b BJIaJIeHUE JIEMOHCTPHPO | MPUMEHEHUE | HO JIEMOHCTPHPO | 3HAHUH U
npodeccuoHaidb | BaTh YMEHUH coJiepxkaiiee | BaTh YMEHUH,
HBIMH TTAKETaMH | BIIQJICHUE JNEMOHCTPHP | OTIEJbHBIC BJIaJICHHE MIPaKTHKO-
MPUKIIaIHBIX npodeccruoHa | oBaThb pooebl npodeccuoHa | OpUeHTUPOBAH
porpaMMm JTHHBIMH BJIaJICHHE yMEHHE JHHBIMH HBIC 33/IaHUS,
naKeTamu npodeccuoHa | IEeMOHCTPHp | MaKeTaMH TECTOBBIE
MPUKIAJHBIX | JIEHBIMHA OBaTh NPUKIAJHBIX | 3aJIaHUs
porpaMm nakeTamu BJIaJICHHE porpaMm
MPUKIAAHBIX | Ipodeccrona
porpamMm JTILHBIMHU
MaKeTaMH
MIPUKIIAIHBIX
porpaMm
BriOupaer He0OX0qMMOE MPUKIIAHOE TPOrPaMMHOE 00eCTIeYeHNE B 3aBUCUMOCTH OT PELIaeMoi
3a7auu
3HaTh: ®parmenrap | Henonnsle Cdopmupona | Chopmuposa | Bonpocs! st
HeoOxoaumoe HOE IPEJCTaBIECH | HHbIE, HO HHbIE OLIEHKHU
IIPUKJIATHOE IPEJICTaBIEH | sl O coJiepKallie | CUCTeMaTHye | 3HAHUHU U
POTrpaMMHOE ue o HEOO0XOIUMO | OTIEJIbHBIE CKue YMEHUH,
obecrieyeHne B | HEOOXOUMO | M pooebI NPEJCTaBICH | MPAKTHKO-
3aBUCUMOCTH OT | M IPUKIAJHOM | IIPEJCTaBIEH | Uf O OPHEHTUPOBaH
peraeMoit NPUKIAJHOM | IPOTPaMMHO | U O HEOOXOIMMO | HBIE 33JJaHHUA,
3a7auu OPOrPaMMHO | M HE00X0IUMO | M TECTOBBIE
M o0ecreyeHnu | M NPUKIAJHOM | 3aJlaHUS
o0ecrieyeHuu | B IPUKIIAJHOM | IPOrpPaMMHO
B 3aBUCUMOCTH | IPOTPAMMHO | M
3aBUCUMOCTH | OT pelaemMoi | M o0ecrieyeHnn
OT pelraeMoil | 3ajauu obecrieyeHnu | B
3aJauu B 3aBUCUMOCTH
3aBUCUMOCTH | OT pelaeMoun
OT peuraeMoi | 3agauu
3a]1a4uu
YmMmers: ®parmentap | Hecucremarn | B menom Cdopmupora | Borrpocs! s
BBIOMpPATH HOE YMEHHE | YecKoe YCIIEILIHOE, HHOE YMEHHE | OLEHKU
HeoOxoaumoe BbIOMpATh IpPUMEHEHHEe | HO BbIOMpATh 3HaHUH U
MPUKIIAHOE HEOOXOJMMO | YMEHUH cojepxaiiee | HEOOXOJIUMO | YMEHHH,
IPOTrpaMMHOE e BbIOMpATh OT/eNbHbIC e MPaKTUKO-
oOecrieyeHne B | IPUKJIAJHOE | HEOOXOAMMO | IIPOOEIIBI IIPUKIIAJHOE | OPUEHTHUPOBAH
3aBUCUMOCTH OT | IPOTPaMMHO | € yMEHHue IPOTPaMMHO | HbIE 3aJJaHHU4,
pemaeMon e MPUKIIATHOE | BHIOMPATH e TECTOBBIE
3a7aun o0ecrieyeHue | MporpaMMHO | HE0OXOAMMO | obecriedyeHue | 3aJaHust
B e e B
3aBUCUMOCTH | obeclieueHue | MPUKIATHOE | 3aBUCUMOCTH
OT pelaeMoit | B IIPOrpaMMHO | OT peuraeMoin
3aJjauu 3aBUCUMOCTH | € 3a7aun
OT permaeMoii | obecrieueHue
3a7iaun B

3aBUCHUMOCTH




Ilnanupyembie YpoBeHb 0CBOCHUSA
pe3yJbTaThl «HeydO0BJIeT Ouenovnoe
OCBOCHHA BOPHUTEJIBHO «YAOBICTEO «XOpouIo» «OTIHYHO» CpeacTBo
KOMIIETeHIIUH » PUTEILHO»
OT pelIaeMon
3aJ1a4u
Mcnonb3yeT NpuKIagHOe MPOorpaMMHOe 00ecTIedeHUE IS peIIeHHsI KOHKPETHBIX MPUKIIATHBIX
3aja4.
3HaTh: ®parmenrap | Henonnsle Cdopmupona | Chopmuposa | Bonpocs! st
IIPUKJIATHOE HOE IIPEJICTaBJICH | HHBIE, HO HHBIE OLICHKH
IIPOrpaMMHOE IPEJICTaBJIEH | sl O coJiepKallie | cucTeMaTHye | 3HaHUM U
o0ecrieueHue ue o IIPUKJIAJHBIX | OTAEIbHBIC CKHe YMEHHU,
JUISl pelIeHus NPUKJIAJHBIX | MPOTPAMMHBI | IPOOEIBI IIPEJICTaBJIEH | MPAKTUKO-
KOHKPETHBIX IIPOrpaMMHBI | X IIPEJICTABICH | Ul O OpPUEHTHPOBaH
IIPUKJIATHBIX X obecrieyeHust | ust 0 IIPUKJIAJHBIX | HbIE 3aJaHMUs,
3aj1a4 obecrieyeHus | X Jyis IIPUKJIAJHBIX | POTPaMMHBI | TECTOBBIE
X U1 pelieHus IIPOrpaMMHBI | X 3ajaHus
pelieHus KOHKPETHBIX | X o0ecrieueHus
KOHKPETHBIX | MPHUKJIAJAHBIX | oOecreueHus | X s
NPUKJIAJHBIX | 3a7a4 X U1 peleHns
3a1a4 pelieHus KOHKPETHBIX
KOHKPETHBIX | IPUKIIAJHBIX
MPUKIAIHBIX | 3a7a4
3aj1a4
Ymers: ®parmenrap | Hecucremaru | B nenom CdopmupoBa | Bonpocs! st
HCIIOJIb30BATh HOE YMEHHME | YECKOe YCIIEIIHOE, HHOE YMECHHE | OLEHKU
HPUKIIAJHOE UCIIOJb30BaT | MPUMEHEHUE | HO UCIIOJIb30BAT | 3HAHUM U
IIPOrpaMMHOE b YMEHUH coJepskauiee | b YMEHHU,
obecrnieueHue NPUKIIAJJHOE | MCIIOJB30BaT | OTJEJIbHbIE MPUKJIAJHOE | MPAKTUKO-
JUISl pEIICHNN IIPOrPaMMHO | b pooesl IIPOrPaMMHO | OPUEHTHPOBAH
KOHKPETHBIX e MIPUKJIAHOE | YMEHUE e HBIE 33JlaHuS,
IIPUKJIAJHBIX o0ecrieyeHre | MpOrpaMMHO | UCHOJB30BAaT | OOecleYeHue | TECTOBbIE
3a1a4 JUISL pellieHuH | e b JUISl peIIeHUH | 3aaHus
KOHKpPETHBIX | oOecneueHue | MPUKJIAAHOE | KOHKPETHBIX
NPUKIAJHBIX | 7S pELIEHUH | IPOrpaMMHO | MPUKIIAJAHbBIX
3a1a4 KOHKPETHBIX | € 3a1a4
NPUKIAJHBIX | oOecrieueHue
3a1a4 JUISL pEIICHUN
KOHKPETHBIX
IIPUKJIATHBIX
3a1a4

YK-15 cnioco0HOCTH pejieBAHTHO peliaeMbIM 32a4aM MCII0JIb30BaTh HH(POPMALMOHHbIE
pecypchbl 1 MHGOPMAIIMOHHO-KOMMYHHKAIIMOHHBbIE TEXHOJIOTHH /ISl IOCTUKEHUS 1eJiei,
CBSI3aHHBIX C MPodecCHOHATBHOI 1eATeHLHOCTHIO, 00yUYeHHeM, Y4aCTHEM B JKM3HHU

o01ecTBa U APYyrux cgepax :Ku3HU

CaMOCTOSTEILHO BLI6I/IpaeT H UCTIOJIB3YCT I_II/I(I)pOBLIC cpeacrTBa O6H_ICHI/IH, OCYHICCTBJIACT IOUCK
n/unu CO3JaHUEC KOHTCHTAa B COOTBETCTBUU C LICIIBIO BSaHMOI[efICTBHH, B TOM YHMCJIC HJIA
OpraHu3annu COBMECTHOH JI€SITEILHOCTH.

3HaTh: ®parmenrap | Hemonnsle Cdopmupona | Chopmuposa | Bonpocsr qist
TEOPETUYECKHE | HOE IIPEJICTaBJIEH | HHBIE, HO HHBIE OLIEHKH
OCHOBBI MPEJCTABICH | s O coJiepKallfe | cucTeMaTHue | 3HaHUM U
G poBbIe ue o TEOPETUYECK | OTAEIIBHBIE CKHe YMEHUH,
CpeacTBa TEOPETUYECK | X OCHOBaxX | MpoOelbl IPEJICTaBJICH | MPAKTUKO-




Ilnanupyemslie

YpoBeHb 0CBOCHHS

pe3yabTaThl «HEeYT0BJIET OuenovHoe
«y/10BJIETBO
OCBOEHHUS BOPHUTEJIHHO «XopouIo» «OTJIUYHOY CPeacTBo
KOMIETEeHI[UH » pUTEILH0»
oOmeHws, UX OCHOBAaX | HMHU(POBBIX MIPEJICTaBJICH | HsI O OpUEHTHPOBAH
CO3IaHHS U (HPOBBIX CpPEJICTB U 0 TEOPETUYECK | HBIC 3aJ[aHUs,
KOHTCHTA B CpeacTB OOIIeHNUS, TEOPETHYECK | MX OCHOBaX | TECTOBHIE
COOTBETCTBUH C | OOIICHHA, CO3JaHusA HX OCHOBax 1 poBBIX 3aJaHus
HETBI0 CO3/IaHUA KOHTEHTA B U POBBIX CpEICTB
B3aMMOJICHCTBYSI | KOHTCHTA B COOTBETCTBH | CPEJICTB oOmIeHMS,
COOTBETCTBH | U C LEIBIO OOIIeHHUS, CO3IaHUS
U C TENBIO B3aUMOJICHCT | CO3aHUs KOHTCHTA B
B3aMMOJCHUCT | BUS KOHTEHTA B COOTBETCTBU
BUS COOTBETCTBH | M C IIEJIbIO
U C IIEIBI0 B3aMMOJICHCT
B3aUMOJICUCT | BUS
BHUSI
YMmerh: ®parmentap | Hecucremaru | B uenom Cdopmupora | Borpocs! s
CaMOCTOSITENILHO | HO€ YMEHHE | YeCKoe YCTIEIITHOE, HHO€ YMECHHE | OILEHKU
BBIOUpATH U CaMoOCTOSITeNl | MPUMEHEHUE | HO CaMOCTOSITeNl | 3HAHUI U
UCIIOJIb30BaTh BHO YMEHUH coaepIKailee | bHO YMEHUH,
udpoBbie BBIOMPATh U | CAMOCTOSITENl | OTIEIbHBIC BBIOMpPATh U | TTPAKTUKO-
CpencTBa UCTIONB30BaT | bHO poOeITbI UCTIONB30BAT | OPUEHTUPOBAH
oOmeHus, b IU(POBBIC | BEIOMPATh U | YMEHHE b IU(pOBBIE | HBIE 3aaHUS,
OCYILECTBIISATh CpencTBa UCIIONB30BAT | CAMOCTOSTEN | CPEICTBA TECTOBBIC
[IOWICK W/WIIN o0IIeHHS, b IU(pOBBIE | BHO 00IIIEeHMS, 3aJaHus
co37aHue OCYIIECTBIISIT | CpEACTBA BBIOMPATh M | OCYIIECTBIIAT
KOHTEHTA B b TIOUCK oO1IeHuUs, UCIOJIB30BAT | b MOUCK
COOTBETCTBUU C | W/WUJIH OCYWIECTBIAT | b IU(POBBIE | W/WIN
LEJbI0 CO3/1aHue b TIOUCK CpeacTBa co3/aHue
B3aMIMOJICHCTBYSI | KOHTCHTA B u/unu OOIIeHHUS, KOHTCHTA B
, B TOM 4HcCIe COOTBETCTBH | CO3/IaHUE OCYIIECTBIISIT | COOTBETCTBU
TUTST U C LETIBI0 KOHTEHTA B b TIOUCK U C LETIBI0
OpraHu3au B3aMMOJIEMCT | COOTBETCTBU | W/WIIH B3aMMOJeicT
COBMECTHOM BUS, B TOM U C [ETBI0 CO3/1aHue BUS, B TOM
JeSTeIbHOCTH qucne s B3aMMOJICICT | KOHTEHTA B qucine as
OpraHM3aIiy | BUS, B TOM COOTBETCTBH | OpraHU3alluu
COBMECTHOU | YHCIe UIA U C LIEJIBIO COBMECTHOU
NESATENIHOCT | OPTaHM3AIMK | B3aUMOJEHCT | AEATEIHHOCT
u COBMECTHOH | BHS, B TOM u
JESTENILHOCT | YHCIe TS
u OpraHu3aluu
COBMECTHOM
NEeSITeNIbHOCT
u

Bnaneer HaBBIKaM

" OpraHu3alnuu

BSaI/IMOI[efICTBPIH W KOMMYHUKAIIUU C IIOMOIIIBIO

WHGOPMAIIMOHHBIX CUCTEM /WK UG POBBIX CEPBUCOB U TEXHOJIOTHH.

3HaTh: O®parmentap | Hemomnnbie Chopmupona | Chopmuposa | Borpocsr mst
TEOPETUYECKHE | HOE MIPE/ICTABJICH | HHBIE, HO HHBIE OIICHKH
OCHOBBI NPEJCTaBICH | sl O cCoJiepKallfe | cucTeMaTHue | 3HaHUU U
OpraHu3aluu ue o TEOPETHUECK | OT/AEIbHBIC CKHe YMEHUH,
B3aMMOJICHCTBHS | TCOPETHUECK | MX OCHOBax | MPOOEIbI MPEJICTaBJICH | MPAKTUKO-

u X OCHOBAaX | OpraHu3allMM | IPEJICTABJICH | Hsl O OpUEHTUPOBAH




Ilnanupyemslie

YpoBeHb 0CBOCHHS

pe3yJabTaThl «Hey/10BJIeT OuenovHoe
«Y/10BJIETBO
OCBOEHMA BOPHUTEJIBHO «XOpOoLI0» «OTJIMYHO» CPeacTBo
KOMIIeTeHIINH » PUTEILHO»
KOMMYHHUKAIlMM | OPTraHU3alluu | B3aUMOJCHCT | Usl O TEOPETUYECK | HbIE 3aJaHUA,
C TIOMOIIIHIO B3aUMOJICICT | BHSA U TEOPETHYECK | MX OCHOBaxX | TECTOBBIE
UHPOPMALIMOHH | BUS U KOMMYHHKAI] | UX OCHOBaX | OpraHM3alluu | 33JaHUs
BIX CHCTEM KOMMYHUKAI] | HH C OpTaHU3aIH | B3aUMOJICHCT
u/unm UM ¢ MIOMOIIIBIO B3aUMOJICHCT | BUA U
TUPPOBBIX TTOMOIIIBIO UHPOPMALINO | BUS U KOMMYHHKAII
CepBUCOB U UH(POPMALIMO | HHBIX CUCTEM | KOMMYHHUKAIl | UM C
TEXHOJIOTHA HHBIX CUCTEM | H/WJIH WU C TTOMOIIIBIO
u/unu U(PPOBBIX MIOMOUIBIO uHpOpMaIINO
U (pPOBBIX CEPBHUCOB U nH(GOpPMaLMO | HHBIX CUCTEM
CEpBHUCOB U TEXHOJIOTUH | HHBIX CUCTEM | W/MJIH
TEXHOJIOTUH u/unu (G POBBIX
UPPOBBIX CEpBUCOB U
CEpPBHUCOB U TEXHOJIOTHI
TE€XHOJIOTHUI
YMerh: ®parmentap | Hecucremaru | B uenom Cdopmupora | Borrpocs! maiis
BJIAJIETh HOE YMEHHE | YecKoe YCIIEIIHOE, HHOE YMEHHE | OIICHKH
HaBbIKaMU BJIQJIETh IpUMEHEHUE | HO BJIQJIETh 3HaHUHU U
OpraHu3aIH HaBBIKAMU YMEHUH cojiepkaliee | HaBBIKAMHU YMEHUH,
B3aMMOJICHCTBYS | OpraHu3aly | BIaJeTh OTJIeNIbHbIE OpraHu3alyy | MPaKTUKO-
u B3aUMO/ICICT | HaBbIKAMH pooebI B3aUMOJICICT | OpUEHTHPOBAH
KOMMYHHKAIlUK | BUA U OpraHu3aliy | yMEHHE BUA U HBIE 3aJIaHus,
C TIOMOIIBIO KOMMYHHKAI] | B3aMMOJEHCT | BIIAJETh KOMMYHHKAI] | TECTOBBIE
MHGOPMAIMOHH | WU C BUS U HaBbIKaMU UU C 3aaHus
BIX CUCTEM MIOMOIIBIO KOMMYHHKAI] | OpraHU3alUy | IIOMOIIBIO
u/unm uH(OpMAITNO | WU C B3aUMOJICHCT | mH(pOpPMAIHO
U(PPOBBIX HHBIX CUCTEM | ITOMOIIIBIO BUS U HHBIX CUCTEM
CEPBHUCOB U u/unm nHpopMaIMo | KOMMYHUKAIl | W/WIH
TEXHOJIOTH UPPOBBIX HHBIX CUCTEM | U C U(PPOBBIX
CEpBHCOB U u/unu MTOMOUIBIO CEPBHCOB U
TEXHOJOTHH | IH(POBBIX MHPOPMALIMO | TEXHOJIOTHMA
CEpBHCOB U HHBIX CUCTEM
TEXHOJOTHHA | W/uiun

U poBbIX
CEPBHUCOB U
TEXHOJIOT U

OcymiecTBisieT 1o

CPEJICTB AJIs peleHus: oopa3oBare

I[60p 1 NPUMCHCHUC PA3JIMIHBIX I/IH(l)OpMaLII/IOHHO-KOMMyHI/IKaLII/IOHHBIX
JIbBHBIX 1 HpO(beCCI/IOHaJ'IBHBIX 3aJa4

3HaTh: ®parmenrap | Henonnsle Cdopmupona | Chopmuposa | Bonpocs! st
pasyInyHbIe HOE NpPEJCTaBIeH | HHbIE, HO HHbIE OLIEHKHU
MH(POPMALIMOHH | TIPEJICTaBIIEH | U O coJiepKallie | cucTeMaTHue | 3HaHUM U

0- ue o Pa3InYHbIX OT/eNbHbIC CKHue YMEHUH,
KOMMYHHKAIIOH | Pa3IUYHBIX uHpOpMaLKo | MPoOeIbI IIPEJICTaBJIEH | MPAKTUKO-
HbIE Cpe/ICTBA UHPOPMALIMO | HHO- NIPEJCTaBIeH | Uf O OPHEHTUPOBAH
JUISL pelIeHUs HHO- KOMMYHHMKaI] | Us O pa3IMUHBIX HBIE 33]IaHuS,
o0pa3oBaTeNbHbl | KOMMYHHKALl | HOHHBIX pa3INYHbIX MH(POPMALIMO | TECTOBBIE

XH" MOHHBIX CpeacTBax MHPOPMALIMO | HHO- 3aJjaHus
npodeccuoHantb | cpelcTBax JUI PELIeHUsl | HHO- KOMMYHHKaI

HBIX 3a/1a4 JUIs pelieHust | oOpa3oBarea | KOMMYHHKAIl | HOHHBIX




Ilnanupyembie YpoBeHb 0CBOCHUSA
pe3yJabTaThl «Hey/10BJIeT OuenovHoe
OCBOEHMA BOPHUTEJIBHO «YAOBICTEO «XOpOoLI0» «OTJIMYHO» CpeacTBO
KOMIIeTeHIINH » pUTEILH0»
oOpa3oBaTen | bHBIX U MOHHBIX CpeICcTBax
BHBIX H npodeccuona | CpeacTBax JUTSL PETICHUS
npodeccuoHa | JbHBIX 337lad | JUId peleHus | obpaszoBaren
JBHBIX 33724 oOpa3zoBaTen | bHBIX U
BHBIX U npodeccrona
npodeccruoHa | JIbHBIX 3aa4
JTBHBIX 33724
YMerh: ®parmentap | Hecucremaru | B uenom Cdopmupora | Borrpocs! s
OCYILIECTBIISATh HOE YMEHHE | YecKoe YCIIEIIHOE, HHOE YMEHHE | OI[CHKH
nonoop u OCYUIECTBIISIT | MPUMEHEHUE | HO OCYUIECTBIIST | 3HAHUI U
IIPUMEHEHNE b IOA00p U yMEHUI cojepxaiiee | b Hoadop u YMEHUH,
pa3IYHbIX IPUMEHEHHE | OCYILECTBIAT | OTJENbHbIE MPUMEHEHUE | MPAKTUKO-
UH(POPMALIMOHH | pa3IMYHBIX b I0A00p U pooebI pa3IMUHBIX OpUEHTHPOBAH
o- uHboOpMaIMo | MPUMEHEHHE | yMEHUE uHboOpMaIo | HblE 3aJaHMUs,
KOMMYHHKAIIMOH | HHO- Pa3INYHbIX OCYILECTBIIST | HHO- TECTOBBIE
HBIX CPEJICTB AJIs | KOMMYHHKAIl | HHPOpMAIKO | b TOA00p U KOMMYHHMKAI] | 3aJaHUs
peleHus MOHHBIX HHO- NPUMEHEHHUE | MOHHBIX
o0pa3oBaTeNbHbl | CPECTB i1 | KOMMYHHUKAIl | Pa3iHuHBIX CPEICTB AJist
X U pereHus MOHHBIX MHPOPMALIMO | pEeLICHUS
npodeccuonanb | oOpa3oBaren | CpPEICTB Il | HHO- obpazoBaren
HBIX 3a/1a4 BHBIX U pereHus KOMMYHHKAI] | bHBIX U
npodeccrona | obpazoBaren | HOHHBIX npodeccruona
JBHBIX 33714 | bHBIX U CPeACTB /Ui | JBbHBIX 3a7a4
pod)eCCHOHA | pelIeHUs
TBHBIX 33124 | oOpa3oBaren
bHBIX U
npodeccrona

JIBHBIX 3aJa4

7.2 Bonipoch! AJ1s1 OLEHKU 3HAHUI M YMEHUH, XapaKTepU3YI0IIHX
(popMupoBaHue KOMIETEHUMH

PEUIUTh CUCTEMY JTMHEHHBIX
ypaBHEHUM?

Mudp Bomnpocst [IpaBuibHBIN OTBET
KOMIIETE

HIIUU

[IKH-2 | Kakum MeT0/10M MOXKHO Meron I'aycca

Kakas xapakrepucTtuka
OTIpeIeNIIET CKOPOCTh
BBITIOJIHEHUSI OTIepalHii B
KOMITbIOTEpE?

TakToBas yactoTa

Kakas maTemaTrueckas
MO/IEJTb UCTIONB3YETCS IS
OIUCaHUs PabOTHI
rporieccopa’?

Monens MIPS

Yro Takoe YUCICHHOE
muddeperurpoanue?

HpI/I6HI/I)KeHHOG BBIYMCJICHUC HpOHSBO,I[HOﬁ

Kaxkue meTonnl

Merton IrpaMCHTHOI'O CIIYCKa




MPUMEHSIOTCS ISl peIIeHUs
33724 ONTUMHA3ALNHN?

Kak npoBepuTth cX0aUMOCTh
YUCJIIEHHOTO MeToaa?

Ananu3 u3MeHEHHS PpE3yJIbTaTOB

YK-4

Kak 00beIMHUTh STYCUKH B
tabnuie Excel Takum
00pa3oM, YTOObI COXPaHUTh
dhopmaTrpoBaHUe KaXKI0H
u3 Hux?

Hcnonws3oBaTh q)YHKI_II/IIO 005 CIAVMHCHUA

Kak co3mate anumanuro B
PowerPoint?

Jo6aBuThH IEpexoapl

Kak nob0aButs
KOMMEHTApUH B KOJIE

Python?

Ucnonb3oBath cumBod "#" 111 KOMMEHTapuUs

B kakom Opaysepe MOXKHO
MIPOCMOTPETh UCXOTHBIH
KOJI BeO-CTpaHUIIbI?

Google Chrome

Kaxk co3mars Tabmuity B
LibreOffice Calc?

Brxitagka "Bceraska" — "Tabmuna"

Kak ordopmarupoBats
TekcT B LibreOffice?

Brigennth Tekct — MI3MEHUTH CTHIIL

UTto Takoe 31eKTPOHHAS
no4yra?

CpenctBo oOMeHa COOOIIEHUSIMU

YK-15

Kaxk coznate mpe3eHTanuo
B LibreOffice?

Bxnaaka "Hauano" — "HoBas npezenranus"

Yro takoe URL?

Anpec BeO-CTpaHUITBI

Kak co3nmate HOBYIO Marnky
Ha paboueM crose?

ITKM nHa pabodem croe — Co3znath — [lamka

Yro Takoe OdKam JaHHBIX?

PesepBHOE KomMpoBaHKe HH(DOPMALIUU

Kak naiitu ¢aiin Ha
KOMIbIOTEpE?

Hcmons3oBats monck Windows

Uro Takoe Opay3epHbIi
Kam?

Bpewmennsie ¢aiinbl caiiTos.

Kaxk n3menuts mpudr B
JTOKYMEHTe?

Beigenmuts Tekct — M3mMeHuTh mpudr

7.3 IIpakTUKO-OpUEHTHUPOBAHHBIE 32AHUSA

Mudp | IIpakTUKO-OpUEHTHPOBAHHBIC 3aaHUS [IpaBUIIBHBIN OTBET
KOMIIETE
HIIUU
[IKH-2 | Halimute u ckayaite apauBep AJis [ToceTuts odurnmansHeii caiit HP, BBecTn

npuntepa HP LaserJet 1020.

MOJIeJIb PUHTEPA, CKavyaTh JApanBep

Cosnaiite Tabnuiy Excel ¢ nanasiMu 0
JOXO0JaX U pacxojax 3a MECHII.

OTtkpsiTh Excel, co3nats HOBYIO Tabnuity,
BBECTH JIAHHBIE O JIOX0JaX U Pacxojiax

Haiinure nctounuk nHoOpMaIuu o
HOCJIETHUX TEXHOJIOTUYECKUX
HOBHHKax B obOmactu IT.

[Tocetuts caiitel IT-HOBOCTEH, TpOUUTATH
CTaTbH O MOCIETHUX TEXHOIOTHUSIX.

Cosnaiite npeszenranuio PowerPoint o
CBOEM TIPOCKTE.

OTtkpeiTh PowerPoint, co3nats HOBYO
MPE3EHTALINIO, TOOABUTH CIANIBI U
MHPOPMALIHIO.

HaCTpOﬁTC CCTCBOC NMOAKIOYCHHUEC K

OTtkpbITh HacTpoiiku Wi-Fi Ha




Wi-Fi poytepy. YCTpOICTBE, BEIOPATh CETh, BBECTH
apoJib.
Co3paiiTe pe3epBHYIO KONHUIO BaXXHbIX | [IOAKIIOUUTE BHEIIHUM KECTKUN AUCK,
(ailyioB Ha BHEIIHUHN )KECTKUH TUCK. CKOIIMPOBaTh (ailyibl, COXpaHUTh HAa HEM.

VYK-4 | TpeOyeTcs BBIUMCIUTH 3HAYCHHUE HaueHHEe ONpe/IeTICHHOr0 HHTerpaa.
OTIpEICIIEHHOTO UHTErpaia s
(GyHKIMH, IpeICTaBICHHON
TIOJIBIHTETPATTLHBIM BBIPAKEHHEM.
3ananue: Heo6xonumo pemmThb pelIeHne CUCTEMbl ypaBHEHHUH.
CHUCTEMY JIMHEHHBIX YpaBHECHUHN
metonoM l"aycca.
[TocTpouts rpaduk GyHKIUU B rpaduk QyHKIHH.
3aJaHHOM CHCTEME KOOPAMUHAT.
BoluncnuTh onpeneanTens MaTPUIIbL. OTIpeAeNUTENIb MaTPHIIBL.
PeanuzoBaTh anropuT™M COPTHPOBKHU OTCOPTHPOBAHHBIN MaCCHB.
MaccHBa.
Onpenenuth KpaT4alnil myTh B Tpade | KpaT4alluil MyTh MEXy BEpUIMHAMUA A U
MEXy ABYMs 33JJaHHBIMU BepiiHaMu. | B.

YK-15 | Hanucartes nporpammy Ha Python st IporpaMma Jyisi KBaapaTHOTO ypaBHEHUS.
HaXOXXJCHUs KOpPHEH KBaJpaTHOTO
YpaBHEHUSI.
Co3nate npe3enTanuio B Microsoft MpEe3eHTalNs O IPUMEHEHUH MaTEeMaTHKH.
PowerPoint o npumenennn
MaTeMaTHYECKUX METOJIOB B
npodeccuoHaNbHOM 1eSATENbHOCTH.
Hcnonp30BaTh 3JEKTPOHHBIE TAOIUIBI | pacyeT 3apIiaThl C UCIOJIb30BAHUEM
Microsoft Excel mst pacuera 3aprumarel | Excel.
COTPYAHUKOB.
Hammucare makpoc B Microsoft Word Makpoc 1t popMaTHpPOBaHUS TEKCTA.
JUIs aBTOMATHYECKOTO
(hopMaTUpOBaHUS TEKCTA.
[Moctpouts rpaduk GyHKIHN C MOCTPOCHHBIN TrpaduK GyHKINH.
UCTIOJIB30BAaHUEM MPOTPAMMBI IS
MOJICTTUpOBaHusl, Hapumep, Matlab.
Pa3paborats 6a3y nanusix B Microsoft | paspaboranHas 6a3a TaHHBIX AJIs
Access 1t XpaHeHus1 ”HOOpPMAIUHU O KJIMIEHTOB.
KJIMEHTAaX.
7.4 Tectnl
ludp TecToBble 3anaHUA [IpaBuIBHBI
KOMIIETEHI] it oTBET
204
[TKH-2 Kakoii n3 nepeuncieHHbIX METOIOB HE SIBISIETCS MaTeMaTuieckuM? | e)

a) Jlenenue uncern.

¢) Berancnenue daxropuana.
d) Onmucanue paboThl mporeccopa.
e) O6paboTKa N300PAKEHUI.

b) CopTupoBKa MacCUBOB 110 BO3PACTAHUIO.

Yro Takoe “monaens MIPS?

a) MaremaTHueckasi MOZIEIb, OTIMCHIBAIOIIAS pabOTy IpoIeccopa.
b) [IporpamMMHOe obecrieueHue st MOJSIUPOBAHUS IIPOLIECCOB.
¢) Onmcanue paboThl MEKPOIIPOIIECCOPa Ha SI3BIKE




[Mudp
KOMIIETEHI]
5071

TectoBbIe 3agaHus

[IpaBuibHBI
1 OTBET

MIPOTPaMMHUPOBAHUS.
d) AIropuT™M COPTHPOBKH MAaCCHUBOB.

Kakas orepanust He TPUMEHSICTCS TTPH JISTICHUN IHCEeIT?
a) CnoxeHue.

b) Brruuranue.

¢) YMHOXEHHUE.

d) [enenwue.

d)

B xakoM K3 NepeynciIeHHbIX IPUIOKEHUN HE UCIIOJIB3YETCS
MaTeMaTH4eCKrue MeTOIbI?

a) TekcToBBIi penakTop.

b) I'padmueckuii pegakTop.

¢) Buneopenakrop.

d) Ayauopenaktop.

e) bpaysep.

YK-4

Kakast koMOMHAIUS KJIABUIII UCIIOJIb3YETCS I KOITUPOBAHUS
BBIJICJICHHOI0 TeKCTa WK 00bekTa B Windows?

a) Ctrl + C

b) Ctrl + X

c) Ctrl+V

d) Ctrl + Z

UYrto takoe [P-agpec?

a) YHHUKaIbHBIA NIEHTH()HUKATOP YCTPOICTBA B CETH
b) ms nomena

¢) [Taponp ans nocTymna K ceTu

d) Tum ceTeBOro coeMHEHUS

Kakoii 13 mepeunciieHHbIX Opay3epoB SBIISIETCS Pa3pabOTKOM
xommnanuu Google?

a) Internet Explorer

b) Mozilla Firefox

c) Safari

d) Google Chrome

d)

Urto o3Hauaet pacmupenue daiina ".docx"?
a) TexctoBslii fokymMeHT Microsoft Word
b) ApxuBHblii ¢aiin

c¢) Uzobpakenue

d) [Ipesentamms PowerPoint

YK-15

Kak Ha3zpiBaeTcs MpoIecc pe3epBHOTO KOMMMPOBAHHMSI TAHHBIX ?
a) Backup
b) Reboot
c) Restore
d) Format

Kakoit u3 nepeuricieHHbIX (hOpMATOB SBISIETCS rpadpudecKim
dhopmarom?

a) .mp3

b) jpg

¢) .doc

d) .exe

b)

Kakoii u3 nepeyrcieHHbIX TPOrpaMM SIBJISIETCST TA0JIUIIOBBIM
penakropom?
a) Microsoft Word

b)




[Mudp TecroBble 3a1aHUs [IpaBuibHBI

KOMIIETEHI] W OTBET
uu
b) Microsoft Excel
c¢) Adobe Photoshop
d) Windows Media Player
Uro Takoe 3J1eKTpOHHas moyra? b)

a) CommanpHas CeTh

b) CpenctBo 0OMeHa COOOIICHUAMHU Yepe3 UHTEPHET
¢) Bun onnaiitn-urp

d) ®aia0BBIA XOCTHHT

8. IlepevyeHb OCHOBHOI U IOMOJHUTEILHOM y4eOHOI JIUTEPATYPHI,
HEe00X0AMMOi1 115l 0CBOCHUSI TUCHMILTHHBI

OcHoBHas nuTeparypa:

1.  Cesepenc, U. Beeaenue B nporpammupoBanue Ha Python / Y. CeBepeHc.
— Mocksa: Haunonanbnsiii OTkpeiThiii YHUBepcuter « MHTYUT», 2016. — 231 c.
— OBC Yuuepcuterckas oubmmoreka online. - URL: http://biblioclub.ru/index.php?
page=book red&i1d=429184&sr=1

2. Bbyxoser A. I'., Mockanes I1. B. AlropuT™Mbl BBIYHCIUTEILHON
CTaTUCTUKU B cucTeme R: yueOHOe mocobue — 2e uznanue., nepepad. u goi. / CII0.:
N3parensbcTBO «Jlawb», 2021. — 160 c. - TekCT : HemoCpeACTBEHHBIN. - To XKe. —
URL.: https://coollib.com/b/656009-a-g-buhovets-algoritmyi-vyichislitelnoy-statistiki-
v-sisteme-r/read

3. T'ypuxos, C. P. OcHOBBI aITOPUTMHU3AIIMHI U IPOTPAMMUPOBAHUS HA
Python: yue6noe noco6ue / C.P. I'ypukos. - Mocksa: M3naTenscTBO
"OOPYM", MH®OPA-M, 2018 - 343 c. - ObC ZNANIUM.com. - URL:

http://znamum.com/catalog.php?bookmfo=924699

JlononHUTENIbHAS IUTEPATYPA:

1.  IlaBnoB JI.A. CTpyKTypbl U aIrOpUTMbI OOPAOOTKH TaHHBIX: YUeOHOe
nocobue / [1aBnos JI.A., IlepBoBa H.B. — 2e uznanue., nepepad. u gomn. /CaHKT-
[TerepOypr: Jlanp, 2020.-256 c.

2. ®enopos, M. IO. [IporpammupoBaHne Ha A3bIKE BBICOKOTO YPOBHS
Python : yue6Hoe mocodue / / . FO. denopoB. — 2-¢ uzn., nepepad. u gon. — M. :
N3parensctBo FOpaiit, 2019. — 161 ¢. — URL:
https://mathprofi.com/uploads/files/3432 f 41 d.yu.-fedorov--osnovy-
programmirovaniya-na-primere-yazyka-python.pdf?
key=51abbf81e0deb596a22b3717bdd36a38/

3. Ammen b. Jlayau / OcnoBbl Python. Hayuurtech naymaTth Kak
nporpammuct / Amnen b. Jlayam ; mep. c anrn. C. UepHukoBa ; [Hayd. pem. A.
PognonoB]. — MockBa: Mann, MBanoB u ®epbep, 2021. — 304 c. - URL:
https://library.samdu.uz/files/b0c333b5613b7c1710d62e¢0194dfc40e Jlaynn%20A.
%20-%200cH0BB1%20Python%20-%202021.pdf




9. Ilepevyennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«/HTEpHEeT», HEOOXOAUMBIX IJISI 0CBOCHHS JUCHHUILIHHBI

1. NadopmarmonHo-obpazoBarenbHbiil mopTan @UHAHCOBOTO YHUBEPCUTETA
npu [IpaButensctBe Poccuiickoit deneparuu http: //portal .ufrf.ru/

2. CaliT genapTaMeHTa aHaJIn3a JaHHBIX, IPUHATUS PEIICHUA U (PUHAHCOBBIX
TEXHOJIOTUH.

3. DnexTponHas bubnuorexka @uHancoBoro yHusepcurera (Ob)
http://elib.fa.ru/

4. DnextponHo-6mbnuoreunass cucteMmaBOOK.RU http://www.book.ru

5. DnexTpoHHO-0MOIMOTEYHAsT cucTeMa« Y HUBepCcUTeTcKasi Oudauorexa

OHJIAMH» http://biblioclub.ru/

6. DneKTpoHHO-OMOIMOTEeUHas cucreMaZnanium http://www.znanium.com

7. «JlenoBas oHyaitH OMOIMOTEKay M3MaTeIbCTBa «AnbniuHa [Tabaummepy

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

8. DIeKTpoHHO-OMOIMOTEYHAs CHCTeMa M3/1aTelIbcTBa «JIaHb

https://eJanbook.com/

9. O6pasoparenbHas mwiatdopma "FOPAUT" https://urait.ru/

10. Hayunas snekTpoHHas Oubnuoreka 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. DOnexrponHas oubnuoreka (www.bibliotekar.ru).

10. Meroau4yeckne yKa3aHus sl 00y4alOUIUXCSl IO OCBOCHUIO
AUCUMILTHHBI

CamocrosiTenbHas paboTa CTYJEHTOB MPOXOIAUT ayJAMUTOPHO U BHEAYIUTOPHO.
OpraHuzarnu CcaMOCTOATEILHON pPAa0OThI CIYKHT YYEOHO-TEMATHUYECKUN TIJIaH
M3Y4YeHUs] JUCIUIUTMHBL. B 3TOM TutaHe yka3aHa TeMaTHWKa MPaKTHYECKUX 3aHSATHH,
BOIPOCHI M 3aJaHUs JJISI CAMOCTOSITEIIBHOTO H3yUCHUSI.

JlomamHue 3aaHus CIACAYeT BBIMOMHATh PETYISIPHO TPU TOATOTOBKE K
MPAKTUYECKUM  3aHATHUSAM.  KOHTPOJL  BBIMOJHEHWS  JOMAIIHUX  3aJaHUi
OCYIICCTBJISICTCS B XOJ¢ TMPaKTHYECKHX 3aHATHH B IIpolecce BBIOOPOYHOTO
cobeceq0BaHU.

11. IlepeyeHb MHPOPMAUOHHBIX TEXHOJIOTHIl, HCIIOJIb3yeMBbIX MIPHU
OCYLIEeCTBJICHHMH 00pa30BaTEeJILHOIO MPOLEcca M0 AUCHUILINHE, BKIIYAs
nepeyeHb HEOOXOAMMOr0 NPOrPAMMHOI0 00ecreYeHUus1 1
HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM.

KoMIIeKkT TuieH3u0HHOT0 IPOrpaMMHOT0 00ECTIEUEeHHMS:

[TakeT o(UCHBIX MpOrpamm;

Antusupyc Kaspersky

CoBpemenHble podeccuoHaibHble 0a3bl JaHHBIX U UHGOPMAIMOHHBIE



CIIPAaBOYHBIE CUCTEMBI:

1.  HudopmanmonHo-mnpaBoBas cucrema «l'apanm.

2. Hudopmanmonno-npaBoBas cucrema «Koncynbrant [1mocy.

3. Cucrema komruiekcHOro packpeitus uHpopmaruu «CKPUH» -
http://www.skrin.ru

CeptuduuupoBaHHble NPOrPaMMHBIE M allapaTHBIE CPEJICTBA  3allUThI
nH(pOpMAIINH - HE TPETYCMOTPEHBI

Omnepanuonnas cuctema Linux, OS X

WNurerpupoBannbie cpeasl paspadotku IDLE, Spyder wnm ananoruysnsie ¢
Bepcueit s3bika Python 3.5 unu Gonee no3nuei;

HuctpubytuB cpeasl R s omepanoHHbIXx cucteM Linux, OS X wim
Windows;

WNurerpupoBannas rpaduueckas cpena paspabotku RCommander, RStudio
i RKWard;

bpaysep ¢ nocrymnom k cetn IHTEepHET.

12. Onucanue MaTepraJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
OCYyILLeCTBJICHHSI 00Pa30BaTEeIbLHOI0 MPOLECCA M0 M CHUIUIHHE

JIJis1 OCBOEHUSI TUCLHUILIMHBI HEOOXOAUMO JH000€ BHIYMCIUTEIBLHOE CPEJCTBO -
KOMIIbIOTEP, CcMapTdoH WM iaHmeT. lIpeanodyrurenbHO  UCHOJIb30BAaHUE
KoMrbtoTepa. [Ipu ATOM BO3MOXHO HCIIOJIb30BaHUE KOMITBIOTEPOB KOMIIBIOTEPHBIX
KJlaccax yHUBEpcUTETa. Bce wH3ydyaemble TEXHOJOTMM JOCTYIHBI Ha JIMYHBIX
YCTPOMCTBAX CTYJIEHTOB B JIIO0OM TOUYKE, IJIe JOCTyIHA ceTh MIHTepHeT.
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