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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Jncuuruimaa «BBenenne B IT» SIBIIACTCS byHIaMEHTATHHOM
oOuienpodeccuoHanbHOM BBOAHOM TUCHUILIMHON ISl CTYJIEHTOB IIEPBOrO Kypca
HampasieHus noarotosku 09.03.01 «MapopMaTrka U BEIYUCIUTEIbHAS] TEXHUKAY,
dbopmupyronieit 6azoBoe 1UPPOBOE MBIIUICHUE U MHCTPYMEHTAIbHBIA HaBBIK
paboThl C COBPEMEHHBIM OTEYECTBEHHBIM W OpPEN-source TEXHOJIOTUYECKUM
ctekoM. Kypc ycTpaHseT KpuTUUeCKU pa3pbiB MEKy HEOTHOPOHBIM IIKOJIbHBIM
OdKIpayH/IOM CTYJE€HTOB M CHUCTEMHBIMH TpeOoBaHusiMU coBpemeHHoM WT-
oTpaciu, obOecrieurBasi MOHMMAaHUE TOJHOTO >KM3HEHHOTO IMKIa pPabOThl ¢
uH(pOpMaIEl — OT ChIPBIX JaHHBIX U AJITOPUTMOB UX 00PAOOTKHU A0 OCMBICIICHHUS
poiin MH()OPMAIIMOHHBIX CHCTEM B CETEBOM OOIecTBe. B Xome ocBoeHHS
JUCHUIUIMHBL CTYAEHTHI TMOCIEI0BATEIbHO MPOXOIAT IIECTh COJEPKATEIbHBIX
OJIOKOB — OCHOBBI T€OpPUHU UHGOPMAIIUU, APXUTEKTYPY BBIYUCIUTEIBHBIX CUCTEM,
nporpaMmMHoe oOecrieueHue, ajJrOpuTMUKY M mporpaMmMmupoBanue Ha Python,
paboTy ¢ pensiuoHHbIMU 0azamu gaHHBIX PostgreSQL u ceTeBbie TEXHOJOTHU C
OCHOBaMHM kuOepruruensl. [IpakTudeckas cocTapisomas AUCIUIUIMHBI IOCTPOCHA
BOKPYI' CKBO3HOT'O MHXEHEPHOTO Keiica « AHanmutndeckoe nocke UT-tpenna», B
pamMKax KOTOPOTO KXl CTYACHT (OPMHUPYET CBsI3HOE MOpPTHOoNHo padoT c
WCIIOJIb30BAaHUEM OTEUCCTBEHHBIX O(HUCHBIX MMakeToB P7-Oduc m MoiOduc,
cpeasl pazpabotku Jupyter Notebook u CYB]] PostgreSQL. K koniy cemectpa
oOyyaromuiics mpuoOpeTaeT HaBBIKK  CTPYKTYPUPOBAHUS  TEXHUYECKOU
nokyMeHtaruu o ['OCT, crarucTtudeckoro aHaiu3a JaHHBIX, aBTOMAaTHU3AIMU
PYTHHHBIX 3aJlad 4epe3 MporpaMMUpOBaHuE, (HOPMUPOBAHUS AHATUTUYECKUX
BBIOOPOK U3 0a3 TaHHBIX, MOJICIMPOBAHUS YTPO3 UH(POPMAITMOHHOM O€30MaCHOCTH
Y NyOJIMYHON 3alUThl WHKEHEPHBIX PEIIECHUM, 4TO 00ECNEeYMBAET YCTONYMBBIN
byHIaMEHT IJIs OCBOCHHS TMOCIEAYIOMHX TPO(YECCHOHATBHBIX TUCIUIUINH |
YCHEIIHOW HHTerpanuu B coBpeMeHHbld MT-ppiHOK c yuyeTtom TpeboBaHUM
TEXHOJIOTUYECKOTro cyBepenutera Poccniickon denepannu.

[lenbto OCBOCHUSI AUCIHUILIMHBI SBIAECTCS (POPMHUPOBAHUE Yy OOYUYAIOITUXCS
CUCTEMHOr0 HU(POBOTO MBIIUICHUS U 0a30BOr0 MHCTPYMEHTAIBHOTO HaBBIKA
paboThI C COBPEMEHHBIM OTEYECTBEHHBIM U OPEN-SOUrce TEXHOJIOTUYECKUM CTEKOM
JUISl pELICHUS] MHXKEHEPHBIX 3a/1a4 Ha OCHOBE MOHUMAHMS IMOJHOTO >KU3HEHHOTO
UKJIa WHQOPMAIMOHHBIX CHUCTEM — OT JaHHBIX M QJITOPUTMOB [0 CETEBOM
MH(PPACTPYKTYPHI U COLUATBHOTO BIUSHUSI.

JIns MOCTHKEHUSI TIOCTaBJIECHHOW IEU B paMKaX JUCHUIUIUHBI PEIIacTcs
KOMILJIEKC 3aJlay, HalpaBlIE€HHbIX Ha (QopMUpOBaHUE Yy OOydYaroumxcs
CIIOCOOHOCTH:  CTPYKTYpPHpPOBaTh TEXHUYECKYI0 JAOKYMEHTAIMIO COTrJIacHO
TpeOOBAHMSIM OTEYECTBEHHBIX CTaHIAPTOB C MCIOJB30BAHUEM COBPEMEHHBIX



OQUCHBIX HDKOCHUCTEM, TPOBOJUTH CTATUCTUYCCKUN aHAIU3 JaHHBIX W
BU3YAJIM3UPOBATh TPEHIBl IS TOATBEP)KACHHUS WHXCHEPHBIX  THIIOTE3,
pa3pabaThiBaTh aJITOPUTMBI aBTOMATH3AIlMM PYTUHHBIX 3a/1a4 Ha s3bike Python c
NpPUMEHEHHEM 0a30BBIX KOHCTPYKIIMH M CTPYKTYp MJaHHBIX, (HOpMHpPOBATH
aHAIUTUYECKHE BBIOOPKM M3 PENSIHOHHBIX 0a3 JaHHbIX mocpeactBom SQL-
3aMpoCoOB JIJISl SMIUPUYECKON BepU(UKAIIUU BBIBOJIOB, aHAIM3UPOBATH CETEBYIO
unppactpykrypy  UT-cepBucoB u  MomenupoBath  0a3oBble  yTPO3BI
WH()OPMAITMOHHONW 0€30MacHOCTH C TPUMEHEHHEM NPHHIIUIIOB KHOEPTUTHUEHBI,
WHTETPUPOBAThH JaHHBIC M3 PA3HOPOIHBIX UCTOYHUKOB B €IMHOE aHATUTHICCKOEC
J0Cbe C COOJIOACHHEM TMPHUHIMIOB IEJOCTHOCTH W HEMPOTHBOPEYHBOCTH,
KPUTHYECKH BepHPHUIMPOBATH pe3yidbTaThl pabOThl TeHepatuBHBIX HU-
WHCTPYMEHTOB MeTojgaMu [H(poBoro (akTuekuHra, OICHUBATh COIHAILHOEC
Brusinue U T-TpeHnoB Ha TpPaHCTIOPTHYIO OTPACIh U OOIIECTBO C YUETOM ATHUYECKUX
NPUHITUIIOB HMH)XEHepa, MyOJWYHO 3allUIaTh TEXHUYECKUE PEIICHUs TMepes
po(hecCHOHANBFHON ayAUTOPUEH C HUCTIOIH30BAaHUEM CPEICTB BU3yalU3alliH.

2. [Inanupyemsble pe3ysbTaTbl 00y4YEeHHUS 110 AUCHUIUIMHE (MOAYJIIO).

[Tepeuerr GopMHUpyeMBIX pE3ylabTaTOB OCBOCHHS  0Opa30BaTEIHHOU
nporpamMmbl (KOMIIETEHIIUI) B pe3yJIbTaTe 00yUeHUs M0 TUCIUIUIMHE (MOIYIIIO):

OIIK-4 - Cnoco0eH pemarh 3aa4uu TpodeCcCUOHATILHON JIESITEILHOCTH Ha
OCHOBE HMHGOPMAIMOHHON U OUOIHOrpapuvecKoil KyJabTypbl C MPUMEHEHHUEM
nH(OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUMA u TEXHOJIOTHIA
HUCKYCCTBEHHOTO WHTEJUIEKTa, a TakKKe C YYETOM OCHOBHBIX TpeOOBaHMIA
nH(OPMAITMOHHON 0€30MaCHOCTH;

OIIK-5 - CnocobeH yyacTBOBaTh B pa3pabOTKe TEXHUYECKON IOKYMEHTalUH,
CBSI3aHHOM C Mpo(ecCHOHANBHOM AesITeNbHOCTHIO, C UCIIOJIF30BaHNEM CTaHIApTOB,
HOPM U TIPaBUI;

OIIK-6 - CmocobOeHn pa3pabaTbiBaTh QJITOPUTMBI U KOMITBIOTEPHBIE
MPOrPaMMBI, IPUTOHBIC JJISI TPAKTUIECKOTO TPUMEHEHHUSI.

OOyueHue 1o JUCUUIUIMHE (MOJIYJII0) IPEAIOoIaraeT, 4yTo 1o ero pe3yJbraraM
oOyuatoruiicst Oyier:

3HaTh:

- ”HPOPMATUKY KaK (PyHIaMEHTaIbHYIO HAYKy — MPEIMET, METOJIbI, MECTO B
CUCTEME MH)KCHEPHBIX 3HAHUM U CBSI3b C MATEMATUKOW, KWOEPHETHKOM U computer
science

- TEOpHUIO HH(POPMAITUN — FHTPOIHIO, U30OBITOYHOCTH, KOJUPOBAHKE U CHKATHE
JTAHHBIX, TIpenessl 3G PeKTUBHON TTepeaaun nHHOpMaIuu



- JIBOMYHYIO CHCTEMY CYHCIICHHS U CIIOCOOBI IMPEICTaBICHHS YHUCIIOBBIX,
TEKCTOBBIX, TPAPUUECKUX M 3BYKOBBIX JJAHHBIX B BEIYUCIUTEIBHBIX CUCTEMAX

- a0CTpaKUMIO U MOJEIUPOBAHUE KaK 0a30BbI€ METOJbl UHPOPMATUKH — OT
peagbHOTr0 00BhEKTa K (hOpMaTbHON MOACIH U 0OpaTHO

- APXUTEKTYPY BBIYUCIHUTEIBHBIX CUCTEM — OT NMpUHLUIOB QoH Heitmana 10
COBPEMEHHBIX MHOTOSJIEPHBIX MTPOLIECCOPOB U MAPAIIICIBbHBIX BHIYUCICHUIH

- HepApXUIO TAMSTH U MIPUHITUIIBI OPTAHU3AIMN CUCTEM XPAHCHHS TAHHBIX —
PETUCTPBHI, K31II, OTIepaTHBHAS TAMSATh, HAKOITUTEIN

- cneuuanusupoBanHeie mnpoueccoppl GPU wm TPU wm ux ponp B
BBICOKOITPOM3BOIUTENbHBIX BEIUHCICHHUSIX U MAIIMHHOM OOYYCHHUH

- 0a30Bble MPHUHIMUIIBI KBAHTOBBIX BBIYMCICHUA — KBAHTOBBIE OWTHI,
CYTIEpIIO3UIINS, 3aITyTAHHOCTh U TIEPCIIEKTUBBI IPUMEHEHUS B KpUITorpadun

- GYHKIIMM U apXUTEKTYpPy ONEPALMOHHBIX CUCTEM, YIIPaBJICHUE pecypcaMu
u knaccudukaiuio coppemeHHbIXx OC

- TPUKIAJHOE MPOrpaMMHOE oOOecrieueHrne — O(UCHBIE HSKOCUCTEMBI,
WH)XCHEPHBIE HUHCTPYMEHTHI M X POJIb B TPO(eCcCHOHATEHON NeSTENbHOCTH

- JKU3HEHHBIN IHUKJI MPOTPAMMHOTO 00€CIIeYeHHs] — OT WACU 0 BBIBOJA W3
OKCIUTyaTaIl¥, OCHOBHI HH)KEHEPHH TPeOOBAaHUI U yIIPaBICHUS BEPCUIMH

- TIOHSTHE QJIrOpUTMa, €ro CBOMCTBA, CIOCOOBI ONMUCAHUS, aHau3
BBIUMCIUTEIbHON CI0XKHOCTU U KpUTEPUH 3(PPEeKTUBHOCTH

- 0a30BbIC ATOPUTMHUYECKHE KOHCTPYKIIMU — CJI€IOBaHUE, BETBICHUE, LUK
U NX KOMOMHATOPUKY B PEIICHUN HHXKEHEPHBIX 3a/1a4

- CTPYKTYpbI NaHHBIX — MAaCCHUBBI, CHHCKH, CTPOKH U UX MPHUMEHEHHE B
porpaMMUpOBaHUH JIJIs 3P (HEeKTUBHON 00paboTKH HHPOpMaLIUU

- IPUHIUIIBI Pa3paboTKH KaueCTBEHHOTO KOJIa — YUTAEMOCTh, MOYJIbHOCTbD,
TECTUPOBAHUE U IOKYMEHTUPOBAHUE B MHKECHEPHON MTPAKTUKE

- PENALMOHHYIO MOJIeTh JaHHBIX — TaONUIbI, KIIOYH, CBSI3H MEXKIY
CYUTHOCTSIMU ¥ HOPMAJIM3ALMIO KaK METOJ] YCTPaHEHUS N30bITOYHOCTH

- s136IK SQL 11 0OCHOBBI paOOTEHI C PENSAIMOHHBIMU Oa3aMH TAHHBIX — CHHTaKCHC
3anpocoB SELECT, WHERE, ORDER BY wu arperarusie pyHKIMH

- NPUHILMIBI IPOCKTUPOBAHUS 0a3 NAHHBIX JJIs WHXKEHEPHBIX 3a/1ad — OT
KOHIIENITYyaJIbHOW MoJienu K ¢uszndeckoi peanuzamnuu B CYB/]

- OoJpIlIMEe JTaHHBIE W COBPEMEHHBIE TPEHAbl B 00paboTke mHpOpManuu —
pacnpeneneHubie cuctembl, Data Lake, Data Warehouse

- CETEeBBIC MOJIENIN M ITPOTOKOJIBI Tiepeaun JaHHbIX — OT Mojenu OSI/TCP-IP
JI0 MPAKTHYECKOW peann3aluy B COBPEMEHHBIX CUCTEMAX

- APXUTEKTYPYy CETEBBIX CEPBUCOB W MPUHIUIBI OOJTAYHBIX BBIYMCICHUN —
laaS, PaaS, SaaS u ux pons B iudpoBoii Tpanchopmaruu



- OCHOBBI MH(POPMAIMOHHON 0€30MaCHOCTH W KHUOEPTUTHEHY KaK JHUYHYIO
OTBETCTBEHHOCTh MHKEHEPA — YIPO3bl, YI3BUMOCTH U METO/IbI 3aLUATHI

- 6a30BbI€ KOHIIEMIIUHA UICKYCCTBEHHOT'O MHTEJUIEKTA U MAITUHHOT'O O0Yy4YEHUS,
pazIuuus MEXIy y3KuM u oomum NN

- 3TUKY paOOThl ¢ JAaHHBIMU M TeHepaTuBHbIM MU B mpodeccronanbHOM
JIEATENbHOCTH — BOIPOCHI IPUBATHOCTH, MPEAB3ATOCTH aJTOPUTMOB U
aKaJEMHUYECKOW YECTHOCTHU

Ymern:

- CTPYKTYpHUpOBaTh TEXHUYECKYIO JoKyMeHTamuio no WT-tpengam c¢
UCIOJIb30BAaHUEM CTHUJIEH, aBTOMATHYECKOrO OIJIABJICHHUS M MaTeMaTHYeCKUX
bopMys B OT€YECTBEHHOM TEeKCTOBOM Iipoiieccope P7-Oduc mim MoitOduc npu
coomoaenuun tpedoBanuii 'OCT k oopmIIeHHIO HH)XEHEPHBIX OTYETOB

- MPOBOJIUTH CTATUCTUYECKUU aHanu3 JaHHbIX UT-pelHKA ¢ npruMeHeHueM
CJIOXKHBIX (DOPMYJI, CBOJHBIX TAOJIHI]  TUArpaMM B TaOJUYHOM MPOIECCOpe s
BU3yaJIN3allMK TPEH/IOB U MOITBEPKICHUS TUIIOTE3

- pa3pabaTbIBaTh aIrOPUTMbl ABTOMATU3ALMH PYTUHHBIX 3a/Ja4 00pabOTKH
TEKCTOBBIX M YHCJOBBIX JaHHBIX Ha Python ¢ wucnosnb3oBaHremM 06a30BBIX
KOHCTPYKIIMH si3bIKa B cpefie Jupyter Notebook

- (hopMUpPOBATH AHATUTHUYECKHE BHIOOPKM M3 PENAIMOHHBIX 0a3 JaHHBIX C
ucnons3oBanueM SQL-3ampocoB SELECT, WHERE, ORDER BY B CVYB/]]
PostgreSQL mist sSMOupu4ecKoro NoATBEPKICHUSI CTATUCTUYECKUX BBIBOJOB

- aHAJIM3UPOBATh ceTeBYI0 HHPpacTpyKkTypy U T-cepBrcoB n MonenupoBarhb
0a30BbIe yrpo3bl MHPOPMALIMOHHON O€30MACHOCTU C MPUMEHEHHEM MPUHIIMUIIOB
KHOEpTUrueHbl Ipu paboTe ¢ MepCcoHaTbHBIMU U KOPIIOPATUBHBIMU JTAHHBIMU

- CO3/1aBaTh WHIXXCHEPHBIE TIPE3CHTAIIMU TEXHUYECKUX PEIICHUN B
OTEUECTBEHHOM TMPE3CHTAIIMOHHOM MOJIyJIe C COOJIIOJICHHEM TpeOOBaHHU K
BU3yalM3alliM JaHHbIX W CTPYKType JOKJIajga Juisl 3alluThl  TEpen
npodeccHoHanbHOM ayIuTOpue

- BepuUIHMPOBATH PE3yJIbTaThl pab0Thl reHepaTuBHbIX M -UHCTPYMEHTOB ¢
UCIOJIb30BAaHUEM METOJI0B LU(POBOro (PakTyEKUHra M KPUTHUYECKOTO aHau3a
HMCTOYHUKOB MPH MOJATOTOBKE TEXHUUYECKON JOKYMEHTALUH

- JEKOMIIO3MpOBaTh  KOMIUIEKCHYIO  HHKEHEPHYIO  3aJadyy  Ha
MOCJIE0BAaTEIbHOCTh  B3aWMOCBSI3aHHBIX  MOJ3aJa4  C  NPUMEHEHHEM
QITOPUTMHUYECKOTO0 MBIIUICHHUSI TpU pa3paboTke mporpamMmHoro koma u SQL-
3a1poCoB

- MHTErpUpPOBaTh JAHHbIE W3 PA3HOPOAHBIX MCTOYHUKOB B €IUHOE
AHAIUTUYECKOE JIOCh€ C  COOJIIOJIGHHEM  NPHUHIMIOB  UEIOCTHOCTH U
HEMPOTUBOPEYUBOCTH UHPOPMALIUU



- OTICHUBATH connaiibHOE BiustHNEe U T-TpeHI0B HA TPAHCIIOPTHYIO OTPACTH U
OOIIIECTBO C yYeTOM 3TUYECKHX NPHHIMIIOB WHXKEHepa Npu (HOPMYITUPOBAHHH
coOcTBEeHHOM MPoheCCUOHATILHON MO3UIUN

Baanern:

- HaBbIKaMH PabOThI C OTEYECTBEHHBIMU O0(DUCHBIMU 3K0ocucTeMamu P7-Oduc
1 MoitOduc s noAroToBKH TeXHU4Ieckoi nokymenrtanuu mo 'OCT

- HaBBIKaMU TPOTpaMMHpPOBaHUs Ha si3bike Python B cpene Jupyter Notebook
JUISl aBTOMATH3allM1 MHKEHEPHBIX 3a7a4

- HaBbikamMu paboTel ¢ CYB/] PostgreSQL n nanucanus SQL-3amnpocoB i
W3BJICUEHUS aHAJTUTUYECKUX BHIOOPOK

- HAaBBIKAMHU aHAJIN3a CETEBOM HUHPPACTPYKTYPHI U IPUMEHEHUSI 0a30BBIX MEP
KHUOEpPrUrueHsl B mpo(eccuoHaIbHOM NeITeTbHOCTH

- HaBbIKaMU ITyOJIMYHOM 3aIIUTHl MHKEHEPHBIX PEIICHUN C UCTIOIb30BAaHUEM
CPEIICTB BU3yaJIM3alluU JAHHBIX

- HaBBIKAMU  KPUTHUYECKON  BepUPUKALMHU  pEe3yJbTaTOB  pabOTHI
reHepatuBHbIX I -nHCTpYMEHTOB

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mas Tpy10€eMKOCTh AUCITUTIIINHBI (MOTYJIs).

OO0mass TPyIOEMKOCTh AUCHUIUIMHBI (MOAyJsi) cocTtaBiser 6 3.e. (216
aKaJgeMUYECKUX yaca(oB).

3.2. O0bem gucruIUIHBL (MOAYJsi) B (QopMe KOHTAKTHOM pabOTHI
oOyvaromuxcsi ¢  MeJarorM4eckuMu  paOOTHUKaMU ©  (WIM)  JIMIAMH,
MIPUBJICKAEMBIMU K peaTnu3aiuu 00pa30BaTeIbHON MMPOTPaMMBbI Ha MHBIX YCIIOBHUSX,
IIPY MPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tum yaeOHbIX 3aHATHN
Bceero | Cemectp Nel

KonrakTHas paboTa rmpu npoBe/ieHHH Y4eOHbIX 3aHATHH (BCEro): 64 64
B tom uucae:

3aHATHSA JIEKIIMOHHOI'O THIIA 32 32
3aHATUSA CEMUHAPCKOro TUIA 32 32

3.3. O0beM aucUUIUIMHBL (MOAyJid) B (opmMe caMOCTOSITENbHONW padoThl
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboOThl OO0ydYaroIuXxcs ¢
nearoruueckuMu paboTHUKAMU U (M) JTUIAMU, IPUBJIEKAEMBIMH K peau3aiiu
oOpa3oBaTeIbHOM TpOrpaMMbl Ha HWHBIX YCIOBHUSIX, NpH MPOBEICHUU
MPOMEKYTOUHOM aTTeCTalMK cocTaBisieT 152 akageMuyeckux daca (0B).




3.4. ITpu oOy4yeHnH N0 MHIUBUAYAIbHOMY YUYEOHOMY ILIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4Ye€HHH, 00BEM JTUCIUIUIMHBI (MOJYJIsI) MOXKET OBITh peaan3oBaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYaromuxcs, a Takke B (hopme
KOHTaKTHOW paOoThl 00yyarolmuxcs ¢ NeAarorndyecKuMu pabOTHUKaMU U (WUJIN)
JMIIAMM, TIPUBJIEKaEMbIMU K peaiu3allii 00pa30BaTeIbHON MPOrpaMMbl HA MHBIX
YCIIOBHSIX, IPU MPOBEAECHUYU IPOMEKYTOUYHOM aTTECTALINH.

4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIMOHHOIO THUIIA.

TemMaTuka JIEKIIUOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

1 |Computer Science kak (GyHIaMEHT WHKEHEPHOMU JESITETbHOCTH
PaccmaTprBaeMble BOTIPOCHI:

— IpeaMeT B MeTOIbl HH(POPMATHKH KaK (pyHIaMEHTaIbHON HAYKH;

— MECTO computer science B CHCTEME HWHIKCHCPHBIX 3HaHPII>i;

— CBSI3b MHPOPMATHKHU C MATEMATHKONW U KHOSPHETHKOM;

- a6CTpaKHI/I$I 1 MOACIMPOBAHUEC KaK 0a30BLIE METOAbI JUCILIUITJIUHEI.

2 |Teopus napOpMauu U KOAUPOBAHUE JAHHBIX

PaccmaTprBaemble BOTIPOCHI:

— SHTPOMUSI U U30BITOYHOCTH HHPOPMAIIMOHHBIX COOOIIEHNIH;

— MPUHLMITEI KOAUPOBAHMS U CXKATHS TaHHBIX;

— npenens! 23QpPEeKTHBHON Nepeaadn HHHOPMAIIHH;

— IBOMYHAS CHCTEMa CUUCICHHS M CIIOCOOBI IIPEJCTABICHHS YHCIIOBBIX, TEKCTOBBIX, TPAQHICCKUX U
3BYKOBBIX JJAHHBIX.

3 |ApXHUTEKTypa BBIYHCIUTENBHBIX CUCTEM — OT (hoH Heiimana 10 COBpeMEHHOCTH
PaCCManI/IBaeMLIe BOINPOCHI:

— IIPUHIMIIEL apXUTEKTYphl GoH HeiiMaHa U nX 3BOMIOIHSE

— COBPEMECHHBIC MHOT'OAACPHBIC TPOLCCCOPDLI U TApaAJIJICJIbHBIC BEIYUCIICHUSA,

— Ue€papXus NMaMATH — pETUCTPLI, K311, OTICPATHUBHAA MaMATh, HAKOIIUTEIIN,

— MPUHIHAIIBI OpraHUu3aluu CUCTEM XPAHCHUA JaHHBIX.

4 |Cnenuanu3upoBaHHbIE IPOLECCOPHI U MEPCIIEKTUBBI BRIYUCICHUN
PaCCManI/IBaeMI:IC BOIPOCHI:

— GPU m ux POJIb B BBICOKOIIPOMU3BOAUTCIIBHBIX BBIYUCIICHUAX,

—TPUn CHICAJIM3UPOBAHHBIC YCKOPUTEIN MAIIMHHOT'O O6y‘IeHI/I${;

— 0a30BbIe IPUHLIUITBI KBAHTOBBIX OUTOB U CYIEPIIO3UIINH;

— NEPCIICKTUBBI KBAHTOBBIX BBIYMCIICHUM B Kpl/IHTOI‘pa(bI/II/I " OIITUMM3AIMH.

5 |OmnepaiioHHble CUCTEMBI — PYHKIIMU, apXUTEKTYpa, MHOrooOpasue
OmnepaioHHbIe CHCTEMBI — (YHKIUH, apXUTEKTypa, MHOT00Opa3ue
PaccmaTprBaeMble BOTIPOCHI:

— ()YHKIIMH OTIEPALMOHHOM CHCTEMBbI U YIIPABICHUE PECYPCaMH;

— apxutekTypa coBpeMeHHbIX OC H pOJIb B BBIYUCIUTEIHHOM MPOIECCE;

— KJIaCCU(UKAIUS OTIepaluoHHBIX cucteM — Windows, Linux, moowisabie OC;
— oteuectBeHHbIe OC U UX MECTO B UMIIOPTO3aMEIICHHUH.

6 |IIpuknanHoe mporpaMMHOe oOecrieueHre HHXeHepa
PaccmarprBaeMbie BOIIPOCHI:
— o(hHCHBIC IKOCHCTEMBI H MX POJIb B MPO(ECCHOHAIBHOMN IEATCILHOCTH,




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

/T
— MH)KCHEPHbBIE HHCTPYMEHTBI U CPeIbl pa3paboTKH;
— oTedecTBeHHBIe oducHbIe makeTrl P7-Oduc 1 MoitOduc;
— cTaHAapThl 0QOPMIICHHS TEXHHYECKOH JOKyMeHTaluu B PO.
7 | PKM3HEHHBIH UKIJI IPOTPAaMMHOT0 00ecreueHust

PaccmarpuBaeMbie BOTIPOCHI:

— 3Tansl xku3HeHHoro 1ukia [10 oT uaen 1o BEIBOJA U3 SKCIUTyaTallly;
— OCHOBBI HH)KEHEpHH TpeOOBaHH;

— yIpaBJIeHHE BEPCHAMH U KOHTPOJIb M3MEHEHN];

— COBPEMEHHBIE METOJI0JIOTUH Pa3pabOTKH.

IlousTue AJIropuT™Ma U aHaJiu3 CJI0KHOCTH

PaccmatprBaeMble BOIIPOCHL:

— ompeieieHre alrOpUTMa U ero (pyHIaMEeHTAIbHBIe CBOMCTBA;

— CIOCOOBI OIUCAHUS aJITOPUTMOB — CJIOBECHBIN, OJIOK-CXEMBI, TICEBIOKO/T;
— aHaJIM3 BBIYUCIUTENBHOH ciaoxHocTH U Big O notation;

— kpuTepun 3QHEKTUBHOCTH AITOPUTMUYECKUX PELICHUH.

ba3oBble aIropUTMHYECKUE KOHCTPYKIIMHU

PaccMaTprBaeMble BOIIPOCHL:

— JINHCHHEIC AJITOPUTMbI U KOHCTPYKI U CIICJOBAHUA,

— Pa3BETBIAIONINECCS aJITOPUTMBI U YCIIOBHBIC OIICPATOPHI;

— HUKIIMYCCKUEC aJITOPUTMBI 1 BUABI LIUKJIOB;

- KOM6I/IHaTOpI/IKa 0a30BBIX KOHCprKHI/Iﬁ B pCIICHUU WHXXCHCPHBIX 3a/1a4.
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CTpyKTypbl JAHHBIX B IPOrPaMMHUPOBAHUH
PaccmatprBaemble BOTIPOCHI:

— MAacCHBBI U MX IPUMEHEeHUe B 00paboTke HH(DOPMAIIH;

— CIIMCKH U ONIepaluy HaJ HUMH;

— CTPOKH KaK CIIelaIN3UpOBaHHAas CTPYKTYpa TaHHbIX;

— BBIOOP CTPYKTYPHI TAaHHBIX ISt KOHKPETHBIX HH)KEHEPHBIX 3aad.

11

HpI/IHHI/IHBI p3.3pa60TKI/I Kau4€CTBCHHOI'O KOJa
PaccmarpuBaeMble BOIPOCHI:

— YUTAaEMOCTb KOJIa U CTaHIapThl 0hOPMIICHNS;

— MOAYJBHOCTb ¥ JCKOMIIO3UIHS ITPOTPaAMM,;

— MCTObI TCCTUPOBAHHUS U OTJIIAAKH,

— JOKYMEHTUPOBAHUE KOJIa B NUHXECHEPHOU ITPAKTUKE.

12

PensiinonHas Moenb TaHHBIX U MpoeKTHpoBaHue b/[
PaCCManI/IBaeMBIC BOIPOCHI:

— Ta6J'II/IIII>I, KIIFOYU U CBA3U MCKAY CYHIHOCTAMMU,

— HOpMa/IM3alus Kak METOA YCTPAHCHUSA I/I36I>ITO‘IHOCTI/I;

— OT KOHIIENTYaJbHOW MOJIeN! K (pU3NYeCKOl pean3anum;

— IPUHLMIIBI IPOEKTUPOBaHus b/l 11 MH)KEHEPHBIX 3a/1a4.

13

SA3pix SQL u padota ¢ pensunonasiMu CYB/]
PaccmaTpuBaemble BOIIPOCHI:

— ocHOBHI cuHTaKcuca SQL 1 cTpykTypa 3ampocos;

— omreparopsl SELECT, WHERE, ORDER BY u nx komOuHammu;
— arperaTHble QYHKINH U TPYNIIUPOBKA JaHHBIX;

— PostgreSQL u Postgres Pro kak uHAyCTpuanbHbIi CTaHAAPT.

14

Bonbive maHHbIe U COBPEMEHHBIE TPEHIBI 00paboTKN HHpOpMAIHH
PaCCManl/IBaeMI)Ie BOIIPOCHKHI:

— IOHSATHE OOJIBIINX JAaHHBIX U UX XapaKTCPHUCTUKH,

— pacnpee/icHHbIE CHCTeMbI 00paboTKK HHPOPMAIIUH;




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

— Data Lake u Data Warehouse B unmycTpuu;
— COBPEMCHHBIE TPEH/IBI B QHATUTHKE JaHHBIX.

15

CereBrle TEXHOJIOT'UH, 001aYHbI€ BEIYUCICHUS U KI/I6ep6e3OHaCHOCTB
PaccmatpuBaemble BOIIPOCH:

— cetesbie Moaenu OSI u TCP/IP;

— apXUTEKTYypa CECTEBBIX CCPBHUCOB U MPOTOKOJIBI IIE€PEAAYN JaHHBIX,

— obnauHble Beluncienus — laasS, PaaS, SaasS;

— OCHOBBI HH()OPMAITOHHOH 0€301MacHOCTH U KHOEPTUTHEeHA HHKCHEPA.

16

HckyccTBEeHHBIN MHTEIICKT, ITHKA U ITUdpoBas TpaHchopMarus
PaccmatprBaeMble BOIIPOCHL:

— 6asoBble KoHuenuuu UM 1 MalmmHHOr0 00y4UeHuS;

— pa3nuyuus MEXIy Y3KUM M OOLIMM MCKYCCTBEHHBIM HHTEIUIEKTOM;

— IeHepaTUBHbIE MOJEIHN 1 OOJIBIINE S3BIKOBBIE MOJIEIIH;

— 9THKa paboTHI ¢ JaHHBIMU U 1M poBas Tpanchopmaus [ T-npodeccuii.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

o/

TemaTrka MpakKTHYECKUX 3aHATHI/KPaTKOE COIep KaHNe

[IpoexTupoBanue CTpyKTypsl HHKEeHEepHOTO oTtuera 1o ['OCT

CryneHT aHaMM3UpyeT TpeOOBaHUS CTAHAAPTOB K O(OPMIICHHIO TEXHUICCKON TOKYMEHTAILIUH U
MIPOEKTUPYET HEPAPXUUECKYIO0 CTPYKTYpY oTdeTa 1o Beiopannomy U T-Tperny. B xone pabotsr
(bOpMI/IpyeTCH CHUCTEMa 3aroJioBKOB, NIEPCUYCHb 00s13aTeNbHBIX I/IJ'IJ'I}OCTpaIII/Iﬁ u Ta6J'II/III, a TaKXKeE
CHGHI/I(l)I/IKaHI/IH MaAaTCMaTUYCCKHUX (bOpMyJ'I. Pe3yJ'H)TaTOM ABJIAACTCA YTBCPKACHHAA CXEMa JOKYMCHTA,
ClIyKaljast TCXHUYCCKUM 3a1aHUCeM JJid nocnenylomeﬁ na6opaTopH0ﬁ pa6OTI>I.

q)OpMaTI/IpOBaHI/Ie HHKCHCPHOTO OTUCTA B OTCYCCTBCHHOM TCKCTOBOM ITPOLECCOPE
CTyJeHT co3/1aeT MHOTOCTPaHUYHBIN TOKyMEHT B P7-Oduc 1 npruMeHseT mojib30BaTeNIbCKUE CTUITN
3aroJIOBKOB COTJIACHO CIIPOEKTHPOBAHHOM Ha MPAaKTHUECKOM 3aHSITHH CTPYKType. B xoae paboTsl
(hopMHupPYIOTCSt aBBTOMaTHIECKOE OTTIaBICHUE, CIIMCKH WINTIOCTPAIMN M TaOJHII, a TAK)KE BCTaBIISIOTCS
MaTeMaTu4ecKue (opMyIIbl 4epe3 BCTPOECHHBIN peaakTop. Pe3ynpraToM sSBiseTCS TOTOBBIH OTYET,
cootBeTcTByonmi TpedoBanmsim ['OCT.

[IpoekTupoBaHne aHATUTHYECKOW MOIeNIA CcTaTUCTUKU U T-ppiHKa

CryneHT pa3pabaThiBacT KOHIENTYAILHYIO MOJICNb JJIsi 00OpaOOTKH CTATHCTHYCCKUX JAHHBIX 110
BbIOpanHOMY U T-TpeHy U onpeesnseT nepeycHb pacyeTHBIX MoKa3aTeleil. B mpomecce paboTh
000CHOBBIBAETCS BHIOOP THUIIOB BU3YaJIM3ALMil JJIsl KAXKIOTO TIOKa3aTes U MPOSKTUPYETCs CTPYKTYpa
CBO}IHOﬁ Ta6J'II/ILIBI. I/ITOFOM SABJIACTCSA (bOpMaJ'II/I?;OBaHHaS{ MOACb, TOTOBAA K TeXHH‘IeCKOﬁ peanmauym B
TaOJIMIHOM TIpOIIEccope.

Peanuzarmus aHanuTHYECKOW MOJIETN B TAOJUYHOM MPOIECCOPE

CTYyIeHT pean3yeT CIpOeKTHPOBAHHYIO aHATUTHYECKYIO MOZIEb B TabIMYHOM Ipoueccope P7-Oduc u
npumensier ¢pynkuun BITP, ECJIN, CYMMECIJIU st pacyera nokasareneid. B mpouecce paboTer
CTPOUTCS CBOAHAS TaONHIA U CO3/IAIOTCS AMArpaMMBbl Pa3JIMYHbBIX TUIIOB JUIS BU3YaJIN3alM1 TPEHIOB.
WTorom siBisieTcs MHTEpaKTUBHAS aHAJIUTHYECKAsh MOJIENb C aBTOMAaTHUECKH OOHOBIISIEMBIMHU rpadKaMu.

AJ'IFOpI/ITMI/ILIGCKaSI ACKOMITIO3UNUA 3aJa491 aHaJIN3a TCKCTa

CryzmeHT IeKOMITO3UPYET 3a/1ady IIepBUYHOM 06pabOTKH TeKCTOBOTO (hparMenTa mo Teme UT-TpeHaa u
paspabathIBacT OJI0K-CXEMY ITOPUTMA C YCIOBHBIMH BETBICHHAMH. B X0/1e paboTHI ONpeneaoTes
BXOJHbIE M BBIXOJHBIE JAHHBIC, & TAKKE YCIOBUS PUHATHS PEIICHUH Ha KaKIOM 9Tarle alfOPUTMa.
Pe3ynbTaToM ABISETCS CIPOEKTUPOBAHHBIN aTOPUTM, SBIISIONIMIACS OCHOBOM JUIS TIPOTPAMMHPOBAHHS Ha
mocienyroel 1adopaTopHoit padore.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEep KaHNe

[TporpammupoBanue 6a30BbIX KOHCTPYKIIHH si3b1Ka Python

CTynmeHT peanu3yeT CpOeKTUPOBAHHEIN anroput™ B cpeae Jupyter Notebook, mcmonbs3ys nepemMeHHbIE
PA3JIMYHBIX TUIIOB JAHHBIX U OIIEPATOPLI BBOJAA-BbIBOAA. B Xoae pa6OTLI MPUMCHSAOTCS YCIIOBHbBIC
koHcTpykuui if-elif-else s peanuzaiyu TOrMKK IPUHITHS PEIICHUH COTJIACHO YTBEPKICHHOM O0K-
CXEME. PeSyJ’IBTaTOM ABJISICTCA pa60Ta10m1/n>'I CKpUIIT nepBHquﬁ 06pa6OTKI/I TEKCTOBOI'O Q)parMeHTa.

HpOCKTI/IpOBaHHe AJITOPUTMOB aBTOMAaTU3allun BBIYHCIICHUH

CTyIeHT NPOeKTUPYET alIrOPUTMBI AaBTOMATHU3AI[MY PYTHHHBIX MaTEMAaTHYECKUX OTIEpPaLUi A1t 00paboTKH
YHCIIOBBIX PAAOB, CBSI3aHHBIX ¢ BEIOpaHHBIM U T-Tpennom. B mporecce paboTs! onpenensoTes yCIoBus
3aBEPIICHNS IUKINYECKHUX MIPOIECCOB U KPUTEPUHU BAIMIHOCTHU MOIYyYaeMbIX Pe3yabTaToB. iTOrom
sBIsieTcst Habop (popMaT30BaHHBIX AITOPUTMOB C 33IaHHBIMHU OTPAHIMYCHUSIMH 110 TIPOM3BOAUTEILHOCTH.

ABTOMaTI/IBaI_II/IH BBIYHCIIEHUH C HCIIOIB30BAHUEM IOHUKJIOB B PythOl’l

CTyneHT mporpaMMHpPYET peIIeHIs MaTeMaTHIecKuX 3a1ad B Jupyter Notebook ¢ nmprMeHeHHEM ITHKIIOB
for u while a1 00pabOTKM YHCITIOBBIX TOCEIOBATENEHOCTEH. B mporiecce paboThI HCIIOMB3YHOTCS
omeparops! break u continue 115 yIpaBIeHUS TOTOKOM BBITIOJIHEHHUS W ONTUMH3AIIMN BBIYHCICHUH.
HTorom siBisieTcs HAOOp CKPUITOB, aBTOMaTH3UPYIOIIUX PYyTHHHBIE pacyeTsl 1o Teme UT-Tpenna.

PaSpa60TKa CXEMBI HaCTOTHOI'O aHaJIn3a TEKCTOBBIX JaHHBIX

CryneHT pa3pabaTbIBaeT METOANKY YaCTOTHOTO aHAJIN3a KopIryca TeKCToB 1o Teme U T-Tpenna n
MIPOEKTUPYET AITOPUTMBI ITONCKA, (PHIBTPANU U COPTHPOBKH KIIIOUEBBIX TEPMHUHOB. B X01€ paboThI
(opMHupyeTCsI CHICOK CTOM-CJIOB U OTPEEINIIOTCS METPHUKI 3HAUNMOCTH TEPMUHOB. Pe3ynpraTom
SIBJISIETCS CIPOEKTHPOBAHHAs CXEMa aHali3a, TOTOBask K MPOrpaMMHOii peann3amu Ha Python.

10

O6pa60TKa TCKCTOBBIX JaHHBIX C UCIIOJIB30BAHUCM CIIMCKOB U CTPOK

CTyneHT peaau3yeT CKpUIT YaCTOTHOTO aHAIK3a KOPITyca TeKCTOB, IPUMEHSS CTPOKOBBIC METOIBI U
CIMCKOBBIEC BKJIFOYCHHUS JJIS U3BJICUCHUS M HOPMAaTU3aIlui TepMUHOB. B xo1e paboThl necnoms3yoTes
BCTPOEHHBIE (D)YHKIIMN COPTHPOBKU M GHIBTPALUH 151 (JOPMHUPOBAHMS HTOTOBOTO TIEPEUTHS 3HAUMMBIX
TEPMHUHOB. Pe3ynbTaToM sBISETCA aBTOMAaTH3UPOBAHHBIN OTUYET 0 YaCTOTHOMY aHAJIN3y TEKCTa.

11

[TpoexTupoBanue Habopa SQL-3ampocoB ajist BepuduKauy runore3

CTyI[eHT AHAJIU3UPYCT CXEMY pCHHHHOHHOﬁ 0a3nl JaHHBbIX CO CTaTHCTHUKOMN I/IT'OTpaCJ'II/I " MPOCKTUPYCT
Ha6op SQL-3aHpOCOB JJIsL 3MHI/IPPI‘-I€CKOI7[ MPOBEPKU I'MIIOTE3, BBIABUHYTHIX Ha 3TAIe TaOJUYHOrO aHaJIN3a.
B nporuiecce paboTsl GOpMYIHPYIOTCS YCIOBHS (QUIBTPALMH U TApaMETPhl COPTUPOBKH JIJIS KaXKJ0H
BI)I60pKI/I. Htorowm siBisercs cneumbnxaunﬂ 3alpocCoB, Ciyx)Kallad TCXHUIYCCKUM 3aJaHUEM J1JIs
J1a00paTOPHOIT padOTHI.

12

dopmupoBanue ananutuaeckux Bbi0opok B CYB/I PostgreSQL

CryneHT monkirovaercs K 6a3e maHHbX PostgreSQL u BrmonHseT cripoekTupoBanHbie SQL-3ampocs! ¢
ucnonp3oBanuem oneparopo SELECT, WHERE u ORDER BY. B mpormiecce paboTsr hopMupyroTes
UTOTOBBIE AHATMTHYECKHE BHIOOPKH JUISl SMIMPHUYECKON POBEPKH CTAaTHCTHYECKNX TunoTe3. rorom
SBIsIeTCSl HAOOp BepH(UIIMPOBAHHBIX BBIOOPOK, OATBEPIKIAIONINX WIIA ONPOBEPTAIONINX BEIBO/IBI
Ta0JIMYHOTO aHAIIN3A.

13

MonenupoBaHue KapThl yrpo3 HH(GOPMAIIMOHHON 0€301acHOCTH

CryzeHT aHanM3upyeT cereByro HHppacTpykTypy UT-cepBuca, CBI3aHHOTO ¢ BEIOPAaHHBIM TPEHAOM, U
MOZENUPYET KapTy NOTEHINAIBHBIX YIpo3 HH(popMarmoHHoi Oe3onacHocTH. B xone paboTsl
UACHTH(UIUPYIOTCS YSI3BUMBIE TOUYKH 1 (POPMYITUPYIOTCS 0a30BbIe MEPhl KNOSPIUTHEHBI T UX
HeWTpanu3anuu. Pe3ynpTaToM SBISIETCS aHATUTHYECKAsk KapTa yrpo3 ¢ MEePEeYHEM 3aIlUTHBIX Mep.

14

AHanu3 ceTeBhIX 3aIpoOCOB U MMApaMETPOB KI/I6epI‘I/IFI/IeHLI

CTyIeHT BBINOJHSET MPAKTUYECKHE 3aIPOCHl K CETEBBIM pecypcaM 4epe3 YTHIUTY curl 1 HHCTpYMEeHT
Postman jyist ananuza HTTP-3aros0BKoB 1 CTpYKTYpBI OTBETOB CepBepOB. B xo1e paboThl npoBepstoTes
0a3oBble MapaMeTpbl KHOEPTrUTHEHb! U WASHTU(GHLIUPYIOTCS TOTEHINAIBHBIEC YSI3BUMOCTH COTJIACHO
CIIPOEKTUPOBAHHOM KapTe yrpo3. Pe3ynbratoM sBISE€TCS TEXHUUECKUI OTYET O COCTOSIHUU CETEBOU

HHPPACTPYKTYPHIL.
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[IpoexTupoBaHue ClieHApHs MHXKEHEPHON IPE3EHTALUH 1OChE




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEep KaHNe

/11
16 |Co3gaHue MHXCHEPHOU MTPE3CHTAIIMH B OTEYECTBEHHOM O(HUCHOM TaKeTe
CTyneHT co3maeT npe3eHTanuio B Moayiie P7-Oduc cornacHo yTBep)ICHHOMY CIEHAPHIO U IPUMEHSET
€IMHBII MIa0I0OH 0(POPMIICHHS C COOMI0IeHNEeM TpeOOBaHUH K BU3yanu3anuu. B mporecce paboTs
BCTaBJIAIOTCA CBA3AHHBIC AUAarpaMMbl U3 TaOJIMIHOTO nmpoueccopa U HaCTpanBaCTCA HaBUTallUs 110
CHaﬁﬂaM. HroroMm sBisieTcst roToBas mpe3cHTaluA 111 (I)HHHHBHOfI 3alllUThl aHAJIUTUYCCKOI'O NOChE.
4.3. CamocrosiTenbHas padoTa 00y4daroImuXcs.
No .
Bun camocrositenbHO# paboThI
/1
1 |H3ydeHue peKOMEHIOBaHHOW JIUTEPATYPHIL.
2 |[ToaroroBka k 1a0OpaTOPHBIM PabOTaM.
3 [ToaroToBka Kk MpOMEXKYTOUYHOM ATTECTALIUH.
4 | TloarotoBka K TEKyIieMy KOHTPOJIO.

5. Ilepeuenbp wu3naHuii,

OCBOCHHMH JTUCHUILITUHBI (MOIYJIs).

KOTOPbIE PEKOMEHIYETCS HCIOJb30BaTh MpHU

KysnenoB. — Camapa : I[II'YTH, 2023. — 450 c. —
Tekcr : anexTponHsiii Kuura

1?/&11 bubnmorpadudeckoe onucanue Mecrto noctymna

1 | Kyaunos, 0. 1. OcHOBBI cOBpeMEHHOI
MH(pOPMaTHKH : yueOHoe mmocobue st By3os / FO. M. | https://e.lanbook.com/book/392393
Kynunos, ®. ®. [Tamenko. — 6-¢ uzj., crep. — (nara obpamienns: 15.04.2025)
Cankr-IlerepOypr : Jlans, 2024. — 256 c. — ISBN
978-5-507-47572-8. — TexcT : anekTpoHHBINH KHHTa

2 | Jlorynoga, O. C. Uudopmatuka. Kypc nexnuii :
yue6nnk / O. C. JloryHoBa. — 2-¢ m371., ucnp. u gom. | hitps://e.lanbook.com/book/213206
— Cankr-IlerepOypr : Jlanb, 2022. — 148 c. — (nata obpamenns: 15.04.2025)
ISBN 978-5-8114-3266-0. — TekcT : 31eKTpOHHBIN
Kuura

3 Kypasnes, A. E. UnpopmaTuka. [Ipaktukym B cpene
Microsoft Office 2016 : yue6HOe mocobue / A. E. https://e.lanbook.com/book/129228
KypasneB. — 2-¢ u3x., crep. — Cankr-TletepGypr : | (AaTa obpamenns: 15.04.2025)
Jlansp, 2020. — 96 c. — ISBN 978-5-8114-4965-1. —
Tekcr : anexTponHsiii Kuura

4 | Slxosnesa, JI. JI. Unpopmartuka : yueObHoe mocodue /
JI. JI. SIxoBneBa, H. A. A6ueeBa. — Ywura : 30V, https://e.lanbook.com/book/271502
2021. — 210 c. — ISBN 978-5-9293-2976-0. — (nara obpamenms: 15.04.2025)
TekcT : anexkTpoHHblii KHura

5 | Ky3nenos, E. M. Undopmaruka : yue6nuk / E. M.

https://e.lanbook.com/book/411770
(mata obpamenust: 15.04.2025)




6 | I'apsesa, B. B. Undopmaruka : yue6HOe nocobue / B.
B. I'apsieBa. — 2-¢ u31. — Mocksa : MUCU — https://e.lanbook.com/book/108507
MI'CY, 2018. — 104 c. — ISBN 978-5-7264-1828-5. | (#ara obpamenus: 15.04.2025)

— TekcT : anexkTponHbd KHura

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS TIPHU
OCBOEHUHU JTUCIUIUIMHBI (MOTYJIS).

—  Odummansuas goxkyMmenrtaruss Python 3.10+ : caitit. — URL:
https://docs.python.org/3/ (nata o6pamenus: 04.06.2026).

— Odunmanbuas gokymenrtanus PostgreSQL Ha pycckoM s3bIKe : KOMIaHUs
Postgres Professional. — URL: https://postgrespro.ru/docs/postgresql (mata
obpamenus: 04.06.2026).

— CopaBouHblii weHTp Astra Linux : 3JeKTpoHHass JOKyMEHTauus K
oreuectBeHHorn OC. — URL: https://wiki.astralinux.ru/ (ata oOparicHus:
04.06.2026).

— IMopran mst pazpaborunkoB Astra Linux : gokymentanus u API. — URL:
https://docs.astralinux.ru/ (nara oopamenus: 04.06.2026).

— lentp momnepxkku P7-Oduc : cepBep AOKYMEHTOB W WHCTPYKIIHH I10
['OCT. — URL.: https://support.r7-office.ru/ (nara oopamenus: 04.06.2026).

— Texuuueckas mokymeHTamusi mius pazpaborumkoB P7-Oduc : API,
mwiarunabl, Document Builder. — URL: https://support.r7-office.ru/development/
(mara o6pamenusi: 04.06.2026).

— OdunuanbHas gokymeHtanus Jupyter : cait mnpoekra. — URL:
https://jupyter.org/documentation (nata o6pamenus: 04.06.2026).

— DINeKTpoHHO-OuOImoTewyHass cucrema «Jlamp» : [cair]. — URL:
https://e.lanbook.com/ (mara oopamenus: 04.06.2026).

7. IlepeueHb  JUIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MpOrpaMMHOTO OOECIICUYeHHs, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIs1 OCBOCHUSI TUCIUTIIIUHBI (MOIYJIs).

— Omnepanmonnsie cucteMbl: Astra Linux Special Edition / ALT Linux / PEJL
OC (oreuectBennnsie OC u3 peectpa poccuiickoro 110).

— Odwucnbie naketsl: P7-Oduc / MoitOduc CranaapTHbiii (11 TOATOTOBKH
OTUYETOB, MPE3EHTAUN U aHaUTHYeCKUX Mozeneit mo 'OCT).

— Cpena paspabotku: Anaconda Distribution, Jupyter Notebook / JupyterLab,
VS Code Community Edition (oddumaita-sepcun 1151 padbotsi ¢ Python).



— Texnonoruueckuii ctek nporpammupoBanus (Open Source / P®): Python
3.10+, cranmaptHas 6ubnunoreka Python, Jupyter Notebook st uHTepakTUBHOM
pa3pabOTKH.

— Pa6ota ¢ API u cersamu: Postman / Hoppscotch (oTkpseIThIl aHasor), curl
(koHconpHas yruiauTa 11t aHanuza HTTP-3anpocos).

— CYB/: PostgreSQL 14+ / Postgres Pro Standard (B peectpe 110 P®D),
pgAdmin 4 st anMUHECTPUPOBAHUS U BhIMoTHEHUs SQL-3ampocos.

8. OmnmucaHue MaTepuaIbHO-TEXHUYECKOW 0a3bl, HEOOXOIAUMOU IS
OCYIIIECTBJIEHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUIUIHHE (MOIYJIIO).

VYyebHble aynuTOpuM JUIsI TPOBEACHUS YYCOHBIX 3aHSATUN, OCHAIEHHBIC
KOMITBIOTEPHON TEXHUKON ¥ HAOOpaMu IEMOHCTPAITMOHHOTO 000PY10BaHMUS.

Jns nmpakTUYEeCKUX 3aHSATHM — HAJIWYKME MEPCOHAIBHBIX KOMIBIOTEPOB
BBIYMCIIUTEIBHOTO KJlacca.

9. ®opma TpOMEKYTOUYHOM aTTECTAILIUM:

3auer B 1 cemectpe.

10. OueHouHbIE MAaTEPHUAIIBI.

OueHoYHbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEICHUN MPOMEKYTOUHON
aTTeCTalny, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAIBHBIM HOPMATHBHBIM
aktom PYT (MUNT).



ABTOpBI:

CTapIIui MpenoiaBareib Kapeapbl
«IudpoBbie TEXHOIOTUU YIIPABICHHUS
TPAHCIIOPTHBIMU MPOLIECCAMI)

CoryiacoBaHo:

3asenyromuii kadhenpoit BCCullb
3aBenyromuii kadeapoi [{TYTII

[Ipeacenarens yueOHO-METOAUYECKON
KOMHCCUU

A.1O. Kpemnes

b.B. XKXeneukos

B.E. HyroBuu

H.A. AnnpusHoBa



