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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

JlncuuruinHa «BBenenue B 1Ty SIBJIAETCS byHIaMEHTATHHOM
obmenpodeccuoHanbHON BBOAHOW TUCITUTIIMHON ISl CTYJIEHTOB TIEPBOTO Kypca
HarpasieHus noarotoBku 09.03.01 «MHpopMaTrKa 1 BEIYUCIUTEIbHAS TEXHUKAY,
dbopmupyromeit 6a3oBoe MUMPOBOE MBINUICHHE W HHCTPYMEHTAJIBHBIM HAaBBIK
paboThl C COBPEMEHHBIM OTEUECTBEHHBIM M OpEN-source TEeXHOJIOTHYECKUM
cTtekoM. Kypc ycTpaHseT KpUTUUECKUI pa3pbiB MEKTY HEOJHOPOIHBIM IIKOJIbHBIM
OdKIrpayHJOM CTYACHTOB M CHUCTEMHBIMH TpeOoBaHUSIMU coBpeMeHHoi WT-
oTpaciu, oOecneuyurBasi MOHUMAHUE IOJIHOTO >KMU3HEHHOTIO IMKJIa paboThl ¢
uH(pOpMaIel — OT CHIPBIX JIAHHBIX U aITOPUTMOB X 00PabOTKU O OCMBICICHHUS
poiii WH(POPMAIMOHHBIX CHCTEM B CETeBOM oOmiecTBe. B Xoze ocBoeHWHS
JUCUUIUIMHBL CTYJEHTHI IOCJIEI0BATENBLHO MPOXOASAT ILIECTh COJEPKATENIbHBIX
0JIOKOB — OCHOBBI T€OPUU UH(POPMALMH, APXUTEKTYPY BBIYUCIUTEIbHBIX CUCTEM,
nporpaMMHOe oOOecliedeHune, alropuTMHUKy W mIporpammupoBaHue Ha Python,
paboTy ¢ persuuMoHHbIMM 0azaMu AaHHBIX PostgreSQL u ceTeBble TEXHOJIOTUU C
OocHOBaMU kuOepruruessl. [IpakTuueckas cocTapistonas AMCUUIINHBI TOCTPOEHA
BOKPYT CKBO3HOI'O MH)XEHEPHOTO Keica «Ananutnueckoe nocke UT-Ttpenna», B
paMKax KOTOPOTO Ka)Iblil CTYIEHT (OpMHUpPYET CBsi3HOE MOPT(HOINO padoT ¢
HCIIOJIb30BAaHUEM OTEYEeCTBEHHBIX O¢uCHbIX mnaketoB P7-Oduc m MoitOduc,
cpenasl pazpadbotku Jupyter Notebook u CYB][ PostgreSQL. K konity cemectpa
oOydarolmuiicss MpUOOpeTaeT HaBbIKK  CTPYKTYPUPOBAHHUS  TEXHUYECKOM
nokyMeHtaiuu no ['OCT, crarucTtuyeckoro aHanu3a JaHHBIX, aBTOMaTU3allUU
PYTMHHBIX 3a/lad 4epe3 MNporpaMMHUpOBaHue, (OPMUPOBAHUS AHATUTUYECKUX
BBIOOPOK U3 0a3 TaHHBIX, MOJICIIUPOBAHUS YTPO3 UH(DOPMAIIMOHHON O€30MaCHOCTH
Y NyOJMYHON 3alUThl UHKEHEPHBIX PEIICHUN, 4TO 00ECleYMBAET YCTONYMBBIM
(yHIaMEHT [JIs1 OCBOEHHUS MOCIEAYIOIUX MNpo(heCCUOHANBHBIX AUCLHMIUIMH W
YCHEIIHOW HHTerpanuu B coBpeMeHHbId WT-pplHOK € ydyeToMm TpeboBaHUI
TEXHOJIOTMYECKOTO cyBepeHureTa Poccuiickon denepanumu.

[{enbto OCBOCHMS AUCLUMILIUHBI SBJISETCS (POPMUPOBAHHME Y OOYUYaIOLIUXCS
CUCTEMHOT0 LHM(POBOro MBIIUIEHUS W 0a30BOr0 MHCTPYMEHTAJIbHOTO HAaBBIKA
pabOThI C COBPEMEHHBIM OTEYECTBEHHBIM U OPEN-SOUrce TEXHOJOTUYECKUM CTEKOM
JUISL PEIIeHUs] MHKEHEPHBIX 3a/1ady Ha OCHOBE MOHHWMAHMS MOJIHOTO >KU3HEHHOTO
UKJIa HWHQOPMAIMOHHBIX CUCTEM — OT JAaHHBIX M QJITOPUTMOB JI0 CETEBOM
UH(PACTPYKTYPHI U COLUATBHOTO BIMSIHUSI.

Jns nocTHKeHUs MOCTaBJIEHHOW 1EW B paMKaxX JUCHUILUIMHBI PEIIaeTCs
KOMIUIEKC 3a/lad, HamnpaBlIeHHbIX Ha (GOPMHUPOBAHHE Yy OOyYarOUUXCs
CIIOCOOHOCTH:  CTPYKTYPHpPOBaTh TEXHHUYECKYIO JOKYMEHTAIMI0 COIJIACHO
TpeOOBaHUSIM OTEUYECTBEHHBIX CTAHJAPTOB C HCIOJIB30BAHUEM COBPEMEHHBIX



OQHCHBIX 3KOCHUCTEM, MPOBOAWTH CTATUCTHMUECKUW AaHAIW3 JaHHBIX H
BU3YQJIM3UPOBAaTh TPEHIbl JUIl TOATBEPKIACHUS WHXKEHEPHBIX TMIIOTES,
pa3pabaThiBaTh aJrOPUTMbI aBTOMATH3allMU PYTUHHBIX 3aJa4 Ha si3bike Python c
OpPUMEHEHUEM O0a30BbIX KOHCTPYKIMH M CTPYKTYp JdaHHBIX, (OpMUPOBAThH
AHAJIUTUYECKUE BBIOOPKM W3 PESIUOHHBIX 0a3 MaHHbIX mnocpeacTBoM SQL-
3aMpoCcoB AJIsl SMIUPUYECKON BepU(UKAIIMN BBHIBOJOB, aHAM3UPOBATH CETEBYIO
unppactpykrypy  UT-cepBucoB u  MoAenupoBatb  0a30Bble  YIPO3bI
MH(GOPMALIMOHHONW OE30MacCHOCTH C MPUMEHEHHEM MPHUHIMIIOB KUOEPTUTHEHBI,
UHTETPUPOBATh JIaHHBIE U3 PA3HOPOJHBIX UCTOYHUKOB B €IMHOE aHAIUTUYECKOE
JI0Cbe € COOJIOZACHUEM MPHUHIMIIOB LEJIOCTHOCTH U HENPOTUBOPEUMBOCTH,
KPUTHYECKU BepUPUUUpPOBATH peE3yibTaTbl padbOTel TreHepatuBHbix HU-
MHCTPYMEHTOB MeETOAaMu LU(PPOBOro (PaKTYEKHUHTa, OLEHUBATH COLMAIBHOE
BiusiHue M T-TpeH 0B Ha TPaHCTIOPTHYIO OTPACIIb U OOIIECTBO C yYETOM STUYECKUX
NPUHIUIIOB MH)XEHepa, MyOJWYHO 3allMIaTh TEXHUYECKUE PEIICHUS IMepen
IpO(heCCHOHAIBHOM ayIUTOPUEN C UCIIOIb30BAaHUEM CPEACTB BU3YyaIU3allUu.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCHUILIINHE (MOIYIIIO).

[lepeuenb (GopMUpPYEMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUIUIUHE (MOIYIIO):

OIIK-4 - CnocobeH pemath 3a/ladyu MPOoPECCUOHAIBHON NIEATeTLHOCTH Ha
OocHOBEe WH(MOpMAIIMOHHONW U OubIMorpaduyecKoil KyJabTypbl C MPUMEHEHHUEM
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHA u TEXHOJIOTUH
HUCKYCCTBEHHOTO WHTEJUICKTa, a TaKke C YYETOM OCHOBHBIX TpeOOBaHHIA
nH(pOpMaITMOHHOM 0€30MaCHOCTH;

OIIK-5 - Cioco6eH yuacTBOBaTh B pa3pab0TKe TEXHUYECKOM TOKYMEHTAIIUH,
CBSI3aHHOM ¢ MPOGECCUOHATBHOMN JIEITEIbHOCTBIO, C UCIIOJIb30BAHUEM CTAHIapPTOB,
HOPM U TIPaBUII;

OIIK-6 - Crnocoben pa3pabaTbiBaTh QJITOPUTMBI M KOMITBIOTEPHBIE
MIPOTPaMMBI, PUTOTHBIC JIJIST IPAKTUICCKOTO IPUMEHEHUSI.

OOGy4eHwue 1o JUCUUILUIMHE (MOIYJTI0) MPEANOJaraeT, YTo M0 €ro pe3yJibTaram
oOyyaromuiicst Oyer:

3HaTh:

- ”HQOpPMATUKY KaK (yHIaMEHTAIbHYIO HAyKy — IIPEIMET, METOIbl, MECTO B
CUCTEME MH)XKCHEPHBIX 3HAHHUM U CBS3h C MATEMATHUKOW, KHOEPHETHUKOM U computer
science

- TEOPUIO UHPOPMALIUU — SHTPOIUIO, U30BITOYHOCTh, KOJMPOBAHUE U CKATHE
JTaHHBIX, ipenienbl 3hPexTUBHON epenaaun nHdopmauu



- JIBOMYHYIO CHCTEMY CYHUCJICHHS M CIIOCOOBI TPECTABICHUS YHUCIIOBBIX,
TEKCTOBBIX, FPAPUUECKUX U 3BYKOBBIX JIAHHBIX B BBIYUCIUTENIbHBIX CUCTEMAX

- a0CTpaKkUUIO U MOJEIUPOBAHUE KaK 0a30Bble METOJbI UHPOPMATUKH — OT
peanbHOro 00BheKTa K (hopMajIbHOM MOJIETN U 00paTHO

- AQPXUTEKTYPY BBIYUCIUTEIBHBIX CUCTEM — OT MpuHIHIOB ¢oH Heitmana mo
COBPEMEHHBIX MHOTOSIZICPHBIX MIPOLIECCOPOB U MAPAIIICIBHBIX BIUYUCICHUM

- UEPapXHUI0 TaMSITU U IPUHIIUIIBI OPTaHU3ALMKY CUCTEM XPAHEHUSI TaHHBIX —
PETUCTPBI, K311, ONlepaTUBHAS MaMSTh, HAKOTTUTEIN

- cneuunanusupoBanHbie mnpoueccopel GPU m TPU wm ux pons B
BBICOKOTPOU3BOIUTEIBHBIX BEIYMCICHUSX U MATUHHOM 00y4YeHUHU

- 0a30Bble MPUHLMUIIBI KBAaHTOBBIX BBIYMCIEHUA — KBAaHTOBbIE OWTHI,
CyHEepHO3HULINs, 3aTyTAHHOCTh U MEPCTIIEKTUBBI MPUMEHEHHUS B KPUIITOrpaduu

- (DYHKIIMU ¥ apXUTEKTYPYy OIMEPAlMOHHBIX CUCTEM, YIIPABICHHUE pECypcamMmu
1 kiaccudukanuio coppeMeHHbx OC

- TMPUKIQJHOE TpPOorpaMMHOE obOecnedeHne — O(QUCHBIE HKOCHUCTEMBI,
WHKEHEPHBIE MHCTPYMEHTHI U UX POJIb B MPOPECCUOHAIIBHON JAESATEIBHOCTU

- JKM3HEHHBIN ITUKI MIPOTPaAaMMHOTO 00€CTIeYeHHsI — OT UJEU J0 BBIBOJA U3
AKCIUTyaTallii, OCHOBBI HH)KCHEPUHU TPEOOBAHUM U YIIPABJICHUS BEPCUSIMU

- TIOHSATHE aJTrOpUTMa, €ro CBOMCTBA, CHOCOOBI ONHUCAHUS, AaHAJIU3
BBIYUCIUTEILHON CI0KHOCTH U KpUTEpUu 3G (PEKTUBHOCTH

- 0a30BbIC AITOPUTMUYECKUE KOHCTPYKIIMU — CJIEAOBaHUE, BETBICHUE, ITUKII
Y X KOMOUHATOPUKY B PEIICHUU UHKEHEPHBIX 3a71a4

- CTPYKTYpHI JIaHHBIX — MAaCCHUBBI, CIHCKH, CTPOKM U WX NPUMEHEHHE B
IpOrpaMMHUpPOBaHUH 1S 2P HEKTUBHOM 00padoTKU nHpOpMaIuu

- IPUHIIMAITBI PAa3pa0OTKU KaueCTBEHHOTO KOJa — YUTAEMOCTb, MOYJIbHOCTD,
TECTUPOBAHUE U TOKYMEHTUPOBAHHUE B UHKEHEPHOU MTPAKTHKE

- PENSIUOHHYI0O MOJEIb JAaHHBIX — TaOJUIbI, KIIOYH, CBS3U MEXKIY
CYIIHOCTSIMU Y HOPMAJIU3AIMIO KaK METOJT YCTpaHEHUS U30BITOUHOCTH

- 131K SQL 1 0CHOBBI paOOTHI € PEISIIMOHHBIMU 0a3aMU JaHHBIX — CHHTAKCHC
3anpocoB SELECT, WHERE, ORDER BY wu arperatusie QpyHkiuu

- TPUHIMINBI MPOCKTUPOBAHUS 0a3 JMAHHBIX NJIsi WHXKEHEPHBIX 3aJad — OT
KOHIIETITYaJIbHOU MOeNH K pusznueckon peanm3aiuu B CYB]]

- OosbIlie JTaHHBIC M COBPEMEHHBIE TPEHBl B 00paboTKe MHPOpMANIUU —
pacnpenenennsie cuctemsbl, Data Lake, Data Warehouse

- CETEBBIC MO/JIECTIM U MMPOTOKOJIBI TIepeauu TaHHbIX — OT Mojenu OSI/TCP-IP
JI0 MPAKTUYECKOM pealii3aliii B COBPEMEHHBIX CUCTEMAX

- APXUTEKTYPy CETEBBIX CEPBHUCOB U MPHUHIIUIBI OOJAYHBIX BBIYMCICHUN —
[aaS, PaaS, SaaS u ux ponsb B riudpoBoii TpaHChOpMAITHH



- OCHOBBI MH(OPMAIMOHHON O€30MaCHOCTH U KUOEPTUTHEHY KaK JUYHYIO
OTBETCTBEHHOCTh MH)KEHEPA — YIPO3bl, YSI3BUMOCTH U METO/BI 3aIUTHI

- 0a30BbI€ KOHIENIIMH UCKYCCTBEHHOTO MHTEIJIEKTA U MAILIMHHOTO O0Y4EHHUS,
pazuuust MeXay y3KkuM u oorum M

- 3TUKY paOoThl C AaHHBIMH U reHepatuBHbiM MU B mpodeccrnoHanbHOM
NEATEIBHOCTH — BOIIPOCHl IPUBATHOCTH, MNPEAB3ATOCTH AITOPUTMOB U
aKaIeMUYECKON YECTHOCTHU

Ymernb:

- CTPYKTYpHUpPOBAaThb TEXHUYECKYIO JoKymeHTauuto no HWT-tpengam c¢
UCIIOJIb30BAaHUEM CTHJIEM, aBTOMATUYECKOTO OTJIABJICHUS M MaTEMAaTHYECKUX
dbopMys B OT€YECTBEHHOM TEKCTOBOM Iiporieccope P7-Oduc uiu MoitOduc npu
cobmonenuun TpedoBanuil ['OCT k ohopmileHHIO HHKXEHEPHBIX OTYETOB

- MPOBOJUTH CTATHCTUYECKUW aHanu3 JaHHbIX UT-pblHKA ¢ MpUMEHEHHEM
CJIOXKHBIX (DOPMYJI, CBOAHBIX TAOJIUI U IUAarpamMM B TaOJIWYHOM MPOLECCOpE IS
BU3yaJIN3alMU TPEHAOB U MOATBEPKACHUS TUIIOTES

- pa3pabaTbiBaTh aJrOPUTMbl aBTOMATH3AIMKM PYTUHHBIX 3a7a4 00pabOTKH
TEKCTOBBIX U YHCIOBBIX JaHHBIX Ha Python ¢ wucmonb3oBaHuem 0a30BbIX
KOHCTPYKIIHH si3bIKa B cpefie Jupyter Notebook

- (popMHpOBaTH AHATUTUYECKUE BHIOOPKU W3 PESIMOHHBIX 0a3 JaHHBIX C
ncnosib3oBanuem SQL-3anpocoB SELECT, WHERE, ORDER BY B CVYbB/]
PostgreSQL st SMOMPUYECKOTO MOATBEPKACHUSI CTATUCTUYECKUX BBIBOJIOB

- aHAJIU3UPOBAThH ceTeBYI0 UHGpacTpykTypy U T-cepBUCOB U MOJEIUPOBAThH
0a30BbIe yIpo3bl MHPOPMAITMOHHOW 0€30MacHOCTH C MPUMEHESHHEM IPHHITUIIOB
KUOEPTUrueHsl mpu paboTe ¢ MePCOHATBLHBIMHU U KOPITOPATUBHBIMU JTAHHBIMU

- CO3/1aBaTh HWHXXCHEPHbIC NPE3CHTAIIMM TEXHUYECKUX PpEIICHUH B
OTEUECTBEHHOM TIPE3CHTAIIMOHHOM MOJyJe€ C COOMI0JIeHHEM TpeOOBaHUN K
BU3yaJIM3allMM  JaHHBIX W CTPYKType JOKJajga JJjis  3alluThl  Tepen
po(EeCCUOHATIBHON ayIuTOpHEN

- BepuUIMPOBaTh Pe3yJIbTaThl pad0Thl reHepaTuBHbIX M-UHCTPpYMEHTOB ¢
UCIIOJIb30BAHUEM METOJIOB IU(GPOBOr0 (PakTUYEKUMHra M KPUTHUECKOTO aHaln3a
HMCTOYHUKOB IIPU MOJATOTOBKE TEXHUYECKON JOKYMEHTAIIMU

- JIGKOMIIO3UpOBaTh  KOMIUIEKCHYIO  HHXXKEHEpHYIO  3aJady  Ha
MOCIEAOBAaTEIbHOCTh  B3aWMOCBSI3aHHBIX  MOJA337a4  C  IPUMEHEHHEM
AITOPUTMHYECKOT0 MBILUICHUSI TIPU pa3paboTke mporpammHoro koga u SQL-
3aIpoCcoB

- UHTErpUpOBaTh JaHHbIE W3 PA3HOPOJAHBIX MCTOUYHUKOB B €IUHOE
AHAJTUTHYECKOE JIOChe C  COOJIFOICHWEM  TPUHIMIIOB  IEJIOCTHOCTH M|
HEMIPOTUBOPEYNBOCTH MHGOPMAITHH



- OLIEHUBATh colraiibHOE BiusiHUE M T-TpeH10B Ha TPaHCIIOPTHYIO OTPACib U
OOIIIECTBO C y4E€TOM 3TUYECKHX MPUHIMIOB HUHXKeHepa mnpu (HOpMYIUPOBAHUU
coOCTBEHHOM MPOPECCUOHAIIBHON TO3UIIUN

Baanersn:

- HaBbIKaMU pabOThI C 0TEYECTBEHHBIMU O(UCHBIMU 3KOcucTeMaMu P7-Oduc
u MoitOduc 11 moaAroToBKU TexHuueckon nokymentanuu no [OCT

- HaBBIKaMU IIPOTPaMMHUPOBaHUs Ha si3bike Python B cpene Jupyter Notebook
JUTSl aBTOMATH3alM1 WHKEHEPHBIX 3a7a4

- HaBbikamu paboTel ¢ CYB]] PostgreSQL u nanucanust SQL-3anpocoB st
U3BJICUEHUS aHATTUTUYECKUX BHIOOPOK

- HaBBIKAMU aHAJIU3a CETEBON MHPPACTPYKTYPHI U TPUMEHEHUSI 0A30BBIX MEP
KHOEpPrUrueHsl B Npo(ecCHOHaIbHOM 1eATETbHOCTH

- HaBBIKaMU MyOJMYHOM 3aIUThl MHKEHEPHBIX PEIICHUN C UCIIOIb30BaHUEM
CPEZICTB BU3yaJIM3alluU JAHHBIX

-  HaBbIKAMU  KPUTHUYECKOM  BepU(UKAIMU  pPE3yJbTaTOB  PabOTHI
reHepatuBHbIX M-UHCTpYyMEHTOB

3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. O0umas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OO0mast TPyIOEMKOCTh AUCIUIUIMHBI (MOJyJsA) coctaBisieT 6 3.e. (216
aKaJeMHYEeCKUX vaca(oB).

3.2. O6bem paucuMIUIdHBL (Monaynsi) B (oOpME KOHTAaKTHOW padOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU U (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peain3alun 00pa3oBaTesIbHOM NporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUM:

KomnuectBo yacos

Tun yaeOHBIX 3aHITHI
Bcero | Cemectp Nel

KonrtaktHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCETO): 64 64
B ToMm uncne:

3aHATHSA JIEKIIMOHHOTO THITA 32 32
3aHATHS CEMUHAPCKOTO THUIA 32 32

3.3. O6bemM auCHMIUIMHBI (MOAYJsl) B (opMe caMOCTOATENbHOU pPaboThI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOydYaIOIIMXCS C
IeIarOTHIeCKUMH pabOTHUKAMU 1 (MJIK) JIMIIAMH, TIPUBJICKACMBIMU K peaTu3aiuu
oOpa3oBaTrenpHON TpOrpaMMbl HAa HWHBIX YCIOBHUSX, TPH MPOBEICHUU
MIPOMEXKYTOUHOM aTTEeCTALMU cocTaBisieT 152 akageMuyeckux yaca (0B).




3.4. ITpu oOy4eHn¥ 0 MHAUBUAYATFHOMY YI4€OHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM O0Y4Y€HHH, 00BEM JUCIMUIUIMHBI (MOJYJIsI) MOXKET OBITh peajnu30BaH
MOJTHOCTHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarommxcs, a Takxke B hopme
KOHTAKTHON pabOThl 00YYarOIMIMXCs C MeAarorndyecKuMU paOOTHUKAMHU M (VUM )
JUIIaMU, TIPUBIIEKAEMBIMH K peai3aIliid 00pa30BaTEILHON MPOrpaMMbl Ha UHBIX
YCJIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Computer Science kak (yHIaMEHT HHKCHEPHOU JACSITCITLHOCTH
PaccmaTpuBaemble BOTIPOCH:

— IIpeaMET U METObI HHPOPMATHKHN KaK (PyHIaMEHTAILHON HAYKH;

— MECTO computer science B CHCTeMe WHKCHEPHBIX 3HaHNH;

— CBs3b UH()OPMATHKH C MATEMATUKOW ¥ KHOCPHETHKOIA;

— aOCTpakIus U MOJICIIMPOBAHKE KaK 0a30BbIC METOIbI TUCIUILIIHBL.

2 |Teopus madopmMaIuu U KOAUPOBAHHUE JTAHHBIX

PaccMarpuBaeMble BOIIPOCHL:

— SHTPOIHA U N30BITOYHOCTH HH(DOPMALMOHHBIX COOOIIIEHHIH;

— TIIPUHIMITEI KOJUPOBAHUS U CXKaTHS TaHHBIX;

— npexaensl 3¢ exkTuBHON nepeaadn HHPOPMALINH;

— JIBOWYHAsI CUCTEMAa CUUCIICHUS U CIIOCOOBI MPEJICTaBICHHS YNCIIOBBIX, TEKCTOBBIX, IpapUIecKux 1
3BYKOBBIX JaHHBIX.

3 |ApXHTEKTypa BEIYMCIUTENBHBIX cUCTEM — OoT (hoH Helimana 10 coBpeMeHHOCTH
PaccmarpuBaemble BOIPOCHL:

— IPUHIMITEI apXUTEKTYpH! (oH HeiiMaHa 1 nx HBOJIOINS;

— COBPEMEHHBIE MHOTOSIZICPHBIE ITPOLIECCOPHI U ITapAJUICIbHbIE BEIUACICHUS;

— Hepapxys NaMsITH — PETUCTPBI, K311, ONepaTUBHAS AMSITh, HAKOIIUTEIH;

— IPUHLIMIIBI OPTaHU3ANH CUCTEM XPAaHEHHs JaHHBIX.

4 |Cnenuanu3upoBaHHbIE MPOLIECCOPHI U MEPCIEKTUBbI BHIYMCIECHUIN
PaccmarpuBaeMblie BOpOCHI:

— GPU u ux ponb B BRICOKOIPOU3BOAUTENbHBIX BEIYUCICHUSAX;

— TPU u ciermanu3upoBaHHbIE YCKOPUTEIN MAITHHHOTO 00yUYeHHS;

— 0a30BbI€ MPUHIKITBI KBAHTOBBIX OUTOB M CYIIEPIIO3HULIUH;

— IEPCIEKTUBEI KBAHTOBBIX BBIUMCIICHHUH B KPUNTOTPa(UH M ONITUMH3AIIHH.

5 |OnepanoHHBIE CUCTEMBI — (PYHKIIUU, apXUTEKTypa, MHOTooOpa3ue
OnepanoHHbIE CUCTEMBI — QYHKIUH, apXUTEKTypa, MHOroo0pasue
PaccmarpuBaeMbie BOIPOCHI:

— (YHKIIUU ONIEpAIlHOHHON CHCTEMEBI H YIIPABICHUE PECYypPCaMU;

— apxurekTypa coBpeMeHHbIX OC U pOJIb B BBIYUCIUTEIBHOM MPOIECCE;

— KJIacCU(UKaIUs oreparuoHHbIx cucteM — Windows, Linux, Mobunsabie OC;
— oteuectBeHHBIE OC M MX MECTO B UMIIOPTO3aMEIICHUH.

6 |IIpuknanHoe mporpaMMHoe o0ecrieyeHre NHKeHepa
PaccmarpuBaemble BOIPOCHI:

— 0(1)I/ICHI)IC OKOCHUCTEMBI U UX POJIb B HpO(i)eCCPIOHaI[LHOﬁ JCATCIBHOCTU,




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

— MH)KEHEPHbIE HHCTPYMEHTBI U CPE/Ibl Pa3paboTKH;
— oredecTBeHHBIC oucHbIe TakeThl P7-Oduc u MoitOduc;
— CTaHAapPTHI 0(OPMIICHHS TEXHUYECKOH TOoKyMeHTauu B PO.

KuzneHawin OHUKJI ITIPOTrPpaMMHOI'0 obecreyeHus
PaccmaTpuBaemble BOIIPOCHI:

— 9Tansl )xu3HeHHoro nrkia I10 oT uaen 10 BBIBOJA U3 3KCILTyaTallly;
— OCHOBBI HH)KEHEpPHHU TpeOOBaHNH;

— YIpaBlICHHE BEPCUSIMH U KOHTPOJIb H3MEHEHHIA;

— COBPEMEHHBIE METOJI0TIOTUH Pa3pabOTKH.

ITonsarue AJITOpUTMAa U aHaJIn3 CJIOKHOCTHU

PaccmartpuBaeMbie BOTIPOCHL:

— ONpEICIICHUE AITOPUTMA 1 eT0 (pyHIaMEHTalIbHbIC CBOWCTBA,

— CcOCOOBI OTIUCAHHUS ATTOPUTMOB — CJIOBECHBIH, OJI0K-CXEMBI, ICEBIOKO;
— aHaJIU3 BBIUYMCIIUTENLHOM ciiokHOCTH 1 Big O notation;

— Kputepuu 3G (HEKTUBHOCTH aITOPUTMHIECKHUX PEIICHUI.

ba3oBbIe ANTOPUTMUYECKHE KOHCTPYKLIUH

PaccmaTpuBaeMblie BOPOCHI:

— JINHEVHBIE aTOPUTMBI U KOHCTPYKIHS CI€JOBAaHUS;

— Pa3BETBIAIOIIUECS aNTOPUTMBI U YCIIOBHBIE OIIEPATOPHI;

— IMKJIMYECKUE AIITOPUTMBI M BUZBI LIUKIIOB;

— KOMOHMHATOpUKa 0a30BBIX KOHCTPYKIHUH B PEIICHUI HHXKEHEPHBIX 3a1a4.
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CTpyKTypbl JaHHBIX B IPOrPaMMHUPOBAHUU
PaccmaTpuBaemble BOTIPOCH:

— MacCHBBI M X IPUMEHEHNE B 00paboTKe HH(POPMAIIH;

— CITUCKH ¥ OTIEPAINY HaJ HUMH;

— CTPOKH KaK CIICIHAIN3NPOBAaHHAs CTPYKTYpPa JaHHBIX;

— BBIOOP CTPYKTYpPHI TaHHBIX JUIS1 KOHKPETHBIX HH)KCHEPHBIX 3a71ad.

11

HpI/IHI_II/IHH pa3p360TKI/I Ka4C€CTBCHHOI'O KOAa
PaccmarpuBaemble BOIPOCHL:

— YUTAeMOCTb KO/Ia ¥ CTAaHAAPTHl OPOPMIICHHUS;

— MOJYJBHOCTB M JJIEKOMITO3HUIINS IPOTPaMM;

— METOIbl TECTUPOBAHUS U OTIAJKH;

— IOKYMEHTHPOBaHHNE KO/Ia B HH)KCHEPHOW TPaKTHKE.

12

PensauronHast MoJenb TaHHBIX U IPOEKTHUpOBaHue b/[
PaCCManI/IBaGMHC BOIIPOCHI:

- Ta6J’II/IHI)I, KJIFOYH U CBA3U MEXKAY CYITHOCTAMMU,

— HOpMaJIn3alusa Kak METOAd YCTPAHCHUA I/I36LITO‘IHOCTI/I;

— OT KOHIENTYyaJIbHON MOJETH K (pU3ndecKoi pean3alium;

— IPUHLKIBI IPOEKTUPOBaHus b/l 1U1sl HHKEHEPHBIX 3a/ad.

13

SA3pix SQL u pabora ¢ pensunonnsiMu CYB]]
PaccmaTpuBaemble BOIIPOCHI:

— OCHOBBHI cuHTaKkcuca SQL u cTpyKkTypa 3ampocos;

— omeparopsl SELECT, WHERE, ORDER BY u ux xomOuHanuuy;
— arperaTHble (YHKINH U TPYNITUPOBKA JaHHBIX;

— PostgreSQL u Postgres Pro kak nHAyCTpHaNBHBIN CTaHAAPT.

14

bonpime AAaHHBIC 1 COBPCMCHHBIC TPCHAbI O6pa60TKI/I I/IH(I)OpMaI_[I/II/I
PaccmarpuBaemble BONIPOCHI:

— HOHATHE OONBIINX TaHHBIX U UX XapaKTePUCTHUKHY;

— pacrpeziesieHHbIe CHCTeMBI 00paboTKH MH(POPMAIIH;




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

— Data Lake u Data Warehouse B uHIYyCTpHH;
— COBpEMEHHBIC TPEH/Ibl B AHAJIUTUKE JAHHBIX.

15

CeTteBble TCXHOJIOT'HUH, 00/1aYHbIE BLIYUCIIEHUS U KI/I6ep6C3OHaCHOCTb
PaccmaTpuBaemble BOIIPOCHI:

— cetesnle Mmoaenu OSI u TCP/IP;

— apXHUTEKTypa CETEBBIX CEPBICOB U IPOTOKOJIBI IIepeladll JaHHBIX;

— oOsaunble Beruncienus — laaS, PaaS, SaasS;

— OCHOBHI HH(OPMAIIMOHHOW 0€30MIaCHOCTH U KHOepTrurueHa nHxeHepa.
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HckyccTBeHHBIN HHTEIICKT, dTHKA U U(PPOBast TpaHchopMaIus
PaccmaTprBaeMble BOIIPOCHIL:

— 6asoBbie KoHIenuu MU 1 MalinHHOTO 00y4YeHHsL;

— PasanYmsA MEX/IY y3KUM U OOIIHM HCKYCCTBEHHBIM HHTEIICKTOM;

— PeHepaTHUBHbIC MOJIEIH 1 GOJIBIIHE SI3bIKOBBIC MOJIEIIN;

— 9THKa paboTHI C TaHHBIMH U 1M(poBas Tpanchopmarus [T-npodeccuii.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

n/o

Tematuka MMPAKTUYICCKUX 3aHATHH/ KpaTKOC COACPIKAHNC

[IpoexTupoBanue cTpykTypbl HHkeHepHOro oTueTa no 'OCT

CTyneHT aHATM3UpPYeT TPeOOBaHM CTAaHIAPTOB K O(OPMIICHHIO TEXHUIECKOH TOKYMCHTAITUH U
MPOCKTHPYET HEePApXUIECKYIO CTPYKTYpy oTdeTa 1o BeiopanHoMy UT-Tpermy. B xome paboTs
(hopMHUpyeTCs CHCTeMa 3aroJI0BKOB, IEPEUCHb 00A3aTCIbHBIX MILTIOCTPAIIMIA U TaOJHUII, a TAKKE
CHCI_II/Iq)I/IKaL[I/IH MATEMaTUYCCKHUX q)OpMyJ'I. PeSyHLTaTOM ABJACTCA YTBCPIKACHHAA CXEeMa JOKYMCHTA,
CITy’Kalllasg TeXHHYECKUM 3aJIaHIeM JJIS TTocleaAyomei 1abopaTopHoit paboThI.

CDOpMaTI/IpOBaHI/IC HWHKCHCPHOTO OTUCTAa B OTCYECTBCHHOM TCKCTOBOM IIPOLECCOPEC
CryZneHT co3aeT MHOTOCTPaHNYHBIN JOKyMeHT B P7-Oduc 1 npuMeHseT noap30BaTeIbCKue CTHIH
3ar0JIOBKOB COTJIACHO CIPOEKTHPOBAHHOM Ha MPAKTHYECKOM 3aHITHH CTPYKType. B xozxe paboTsr
(hopMHpPYIOTCSI aBTOMaTHYECKOE OTJIaBIEHHUE, CIIUCKY MILTIOCTPAMi 1 TabJIHII, a TAK)KE BCTABIISIFOTCS
MareMaTHueckue popMyJbl Yepe3 BCTPOSHHBIH pefakTop. Pe3ynbraToM sBIIsSIeTCS TOTOBBIN OTYET,
cooTBercTBytomMi TpeboBanusam ['OCT.

IIpoekTupoBaHrEe aHAIUTUYECKOW MOJIENU CTaTUCTUKU U T-ppiHKa

CryzaeHt pa3pabaTbiBaeT KOHIENTYaIbHYIO MOJEIH JJIsi 00pabOTKM CTATUCTUYECKUX JaHHBIX 110
BbIOpanHOMY U T-TpeH Iy U Onpe/essieT epedyeHb pacueTHhIX MoKa3aresiei. B mporecce paboTsl
000CHOBBIBAETCS BEIOOP THUIIOB BU3YaIM3AIMH I KAXKI0T0 MOKa3aTeNs U MPOEKTUPYETCa CTPYKTypa
CBOHHOﬁ Ta6.]'II/I].[I>I. Hrorom saBistercs (1)0pMaJ'IPI3OBaHHa$[ MOJ€JIb, TOTOBAsA K TEXHUYECKON peajm3anu B
TaOIMYIHOM TIPOIIECCOpE.

Peanuzamus aHamMTHYECKOW MOJIENH B TAOJUYHOM MPOIECCOpe

CTyZIeHT peann3yeT ClIpOeKTHPOBAHHYIO aHAIMTHYECKYIO MO/IENb B TabinuaHoM nporeccope P7-Oduc
npumensiet ¢pyakunu BITP, ECJIM, CYMMECIJIN nns pacuera mokasaresneid. B mporecce paGoTsr
CTPOUTCA CBOAHAA TaGHI/IHa 1 CO3JAIOTCA ararpaMmbl pas3jIndHbIX TUIIOB IJIA BU3yaJIn3allu TPECHIO0B.
Htorom siBnsiercs HWHTCPAKTHUBHAA aHAJIUTUYCCKAA MOAECJIb C aBTOMAaTHYCCKU OOHOBIIIEMBIMH Fpa(pI/IKaMI/I.

AHFOpI/ITMI/I‘-ICCKaH JCKOMIIO3UIIMA 3aJa4d aHaJlku3a TCKCTa

CTyZneHT IeKOMITO3UpYeT 3a1ady NepBUYHON 00paboTKH TeKkcToBOTO (hparmeHTa o teme UT-Tpenna u
pa3pabaTbIBaeT 0JIOK-CXEMY aJIrOpPUTMa C YCIOBHBIMM BETBICHUSIMU. B Xo/1e paboThI onpenenstores
BXOJIHBIE U BBIXO/JIHBIE JaHHbIE, a TAK)KE YCIOBUS MPUHSITHS PEIICHUH Ha KaXJOM 3Talle aJropuTMa.
Pe3ynbraToM sBISI€TCS CIIPOSKTUPOBAHHBIN aJTOPHUTM, SBISIOMINICS OCHOBOM JUIS IIPOrPaMMHpPOBaHNUS Ha
nocIetyroniet raboparopHoii padote.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

[IporpammupoBanue 6a30BBIX KOHCTPYKIIHIA si3b1Ka Python

CryZneHT peanusyeT ClpOeKTUPOBAaHHbIH anroputM B cpeze Jupyter Notebook, ncrons3yst nepemeHHbie
Ppa3IMYHbIX TUIIOB JaHHBIX U OINICPATOPLI BBOJAA-BbIBOA. B Xoae paGOTbI MMPUMCHAIOTCA YCJIOBHBIC
koHctpykuuu if-elif-else s peanusauny TOrHKY MPUHATHS PELUICHHN COTTIACHO YTBEP)KICHHON GII0K-
cxeme. PesynbraTom siBisiercst paboTaromuii CKPHUIT EPBUYHON 00padOTKH TEKCTOBOTO (hparMeHTa.

HpOGKTI/IpOBaHI/Ie AJITOPUTMOB aBTOMATU3allNU BBIYHCIICHUH

CTyZeHT MIPOEKTUPYET aIrOPUTMBI aBTOMATH3aIMN PYTHHHBIX MaTEMaTHYECKNX ONlepauii [yt 00paboTKu
YHCIIOBBIX PSAAOB, CBSI3aHHBIX ¢ BeIOpaHHBIM U T-Tpernom. B nporiecce paboTsl onpenensoTes yCIoBHs
3aBEPLICHUS IUKINYECKHUX MPOIECCOB X KPUTEPHUN BATMIHOCTH MOTYIaeMbIX pPe3yabTaToB. FiTorom
ABJIsIETCA HAa0Op (hOPMATM30BAHHBIX AITOPUTMOB C 33JaHHBIMH OTPAaHWICHHUSIMH 110 MPOU3BOAUTEIHHOCTH.

ABTOMaTI/I3aHI/I$I BBIUHCIIEHUH C HUCIIOIb30BaHUEM IIHUKJIOB B Python

CTyIeHT mporpaMMHUpPYET PELICHUs MaTeMaTHYecKux 3aaa4 B Jupyter Notebook ¢ mpuMeHeHHEM IUKIOB
for u while s 00pabOTKH YHCIOBBIX MOCIEAOBATEIBLHOCTEH. B mporiecce paboThl HCTIONB3YIOTCS
ormeparopsl break u continue /s yrnpaBJiCHHsI IOTOKOM BBITTOJIHCHHS U ONTHMHU3AITUH BEIUHUCIICHHH.
Utorom siBisieTcss HA0Op CKPUIITOB, aBTOMATH3UPYIOIIUX PYTHHHbBIE pacdeThl o teme UT-TpeHna.

Pa3pa60TKa CXEMBI HaCTOTHOI'O aHa/JIn3a TEKCTOBBIX JaHHBIX

CryzneHT pa3pabaTblBaeT METOIUKY YaCTOTHOTO aHalM3a Kopiryca TekcToB o Teme UT-Ttperna n
MPOEKTHPYET ANTOPUTMBI ONCKA, (GUIBTPALMH U COPTUPOBKH KIFOUEBBIX TEPMUHOB. B X0ze paboTs
(hopMHpyeTCs CHICOK CTOI-CJIOB U OIPENEIISIOTCS METPUKU 3HAYMMOCTH TEPMUHOB. Pe3ynbraTom
SBJISIETCS CIIPOSKTHPOBAHHAs CXeMa aHajIu3a, TOTOBas K MPOrpaMMHOM peani3anuu Ha Python.
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O6pa60TKa TCKCTOBBIX JAHHBIX C MCIIOJIB30BAHUCM CIIMCKOB U CTPOK

CryIeHT peaqu3yeT CKPHUIT YaCTOTHOTO aHaJIM3a KOPITyca TeKCTOB, IPUMEHSS CTPOKOBBIE METOBI U
CIHCKOBBIC BKIIIOUCHUS [UISl M3BJICUCHNS M HOPMaJIM3allui TEPMHUHOB. B X01e paboThl HCTIONB3YIOTCA
BCTPOCHHBIE (PYHKIIMU COPTHPOBKHU U (PHUIBTPALNHN AT (POPMHUPOBAHHUS HTOTOBOTO MIEPEUHS 3HAUNMBIX
TEpPMHUHOB. Pe3ynpTaToM sBIISICTCS aBTOMaTH3NPOBAHHBIIN OTUET 110 YACTOTHOMY aHAJM3Y TEKCTA.

11

[IpoextupoBanue Habopa SQL-3anpocoB A BepUuPUKaALUKA TUTIOTES

CTyAeHT aHATM3UPYET CXeMY PENIIIMOHHON 06a3bl JaHHBIX CO cTaTUCTUKON M T-0Tpacinu u mpoekTupyer
Habop SQL-3ampocoB A SMIUPUYECKOIT MPOBEPKH I'MITOTE3, BEIIBUHYTHIX Ha 3Tale TaOIMYHOTO aHATN3a.
B nipouiecce paboThl GOpMYIHPYIOTCS YCIOBHS (QUIBTPALUH U TAPAMETPhl COPTUPOBKHU JIJISI KAXK 0
BBIOOPKHU. VITOroM siBisieTcs crieruduKalys 3anpocos, CIyXallas TEXHUIeCKUM 3aJaHueM JIJIs
nabopaTopHOi pabOTHI.

12

®opmupoBanue ananutTuueckux Bbioopok B CYBJI PostgreSQL

CryneHT moakirodaeTes K 0ase maHbIX PostgreSQL u BemmomHseT cripoekTupoBanHble SQL-3ampocs! ¢
ucnons3oBanueMm oreparopos SELECT, WHERE u ORDER BY. B mporniecce paboTsr hopMupyroTcst
WTOTOBbIE aHAINTHYECKNE BEIOOPKH ISl SMITMPUIECKON MPOBEPKH CTATUCTHYECKUX TunoTe3. Mrorom
SBJIsIeTCS HAOOp BEpU(HUIINPOBAHHBIX BHIOOPOK, MTOATBEPIKAAIOLINX WIIU OTIPOBEPTaIOIINX BBIBOIbI
TaOJIMYHOTO aHAJIH3a.

13

MozenupoBaHue KapTbl yrpo3 HH(GOPMAIIMOHHON 0€30MacHOCTH

CryneHT aHaMU3UpyeT ceTeBylo nHppacTpykTypy UT-cepBuca, CBI3aHHOTO ¢ BHIOPAaHHBIM TPEHIOM, H
MOACIUPYET KapTy NMOTCHIUAJIbHBIX YI'PO3 HH(bOpMaHHOHHOﬁ Oe3omacHocTu. B xXoae pa6OTI)I
I/IHGHTI/I(bI/IIII/IpyIOTCSI YA3BUMbIC TOYKU U (I)OpMyJ'II/IpyIOTCH 0a3oBbIe MEphbIL KI/I6CpFI/IFI/IGHH JUIA UX
HeﬁTpaﬂI/ISaHI/II/I. PeSyJ'ILTaTOM ABJIACTCSA aHAJIUTUYCCKA KapTa Yrpo3 € IEPEYHEM 3allIUTHBIX MEP.

14

AHaIM3 CeTeBbIX 3aIPOCOB U MAapaMETPOB KMOEPTUTHEHBI

CTyIeHT BBIIOJIHACT MIPAKTHIECKHE 3aIPOCHI K CETEBBIM pecypcaM depe3 YTHIUTY curl u HHCTpyMEHT
Postman ma ananuza HTTP-3aroioBkoB 1 CTpYKTYpBI OTBETOB CEpBEpOB. B X011€ paboThI MpoBepsroTCs
6a30BbIe MTapaMeTphl KHOSPTUTHEHB! ¥ HACHTU(HUIMPYIOTCS TOTCHIHAIBHBIE YA3BUMOCTH COTJIACHO
CIIPOEKTUPOBAHHOM KapTe yrpo3. Pe3yiabTaToM SIBISETCS TEXHUUECKUNM OTHYET O COCTOSIHUM CETEBOM

HHPPACTPYKTYPHL.
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[IpoexTupoBaHue ClIeHapHs MHKEHEPHON MTPE3EHTALNN JOChE




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

n/m
16 |Co3naHue WHKEHEPHOU MPE3EHTAIIMN B OTEYECTBEHHOM O(DMCHOM ITaKeTe
CryzneHT co3naet npeseHTanuio B Moayie P7-O¢uc cornacHo yTBep)KIEHHOMY CLEHAPHIO ¥ IPUMEHSIET
€/IMHBIH 1abJI0H oopMIIeHHS C COOII0IeHHEM TpeOOoBaHU K BU3yaau3aluy. B mpouecce paboTe
BCTaBJIAKOTCA CBA3aHHBIC JUAarpaMMbl U3 TaOJIMYHOTO nmpoueccopa U HaCTpanuBaCTCA HaBUT'allusA 110
cnaﬁaaM. Hrtorom siBisieTcst roToBas npe3cHTaluus 1Jid (bHHaHLHOﬁ 3alMUThl aHAJIUTHYCCKOI'O JOChE.
4.3. CamocrosiTenbHas padoTa 00y4arommuxcs.
Ne
Bun camocrosiTensHO#M paboThI
/1
1 |H3ydeHue peKOMEHIOBAaHHOM JIUTEPATYPHI.
2 |l[logroroBka Kk 1abopaTOpHBIM paboTaMm.
3 | IlogroroBka K MpOMEXYTOYHOH aTTeCTaLNH.
4 | IloarotoBka K TeKyIIeMy KOHTPOJIIO.

5. Ilepeuenr wu3maHui,

OCBOCHUHU JUCHUILUIMHBI (MOIYJIA).

KOTOPBIC PCKOMCHAYCTCA MCIIOJIIB30BAThH IIpU

Ky3znenos. — Camapa : I[II'YTH, 2023. — 450 c. —
Texcr : anexTpoHHbI Kaura

rJ[\/f;_; bubnuorpaduyeckoe onucanue Mecro nocrymna

1 Kynunos, 0. U. OcHOBBI cOBpeMeHHOMI
uH(bOpMaTHKH : yueOHOe mocobue ans By3os / F0. WM. | https://e.lanbook.com/book/392393
Kynunos, ®. ®. [Tamenko. — 6-e u3n., crep. — (nata obpamenns: 15.04.2025)
Cankr-ITerepOypr : Jlans, 2024. — 256 c. — ISBN
978-5-507-47572-8. — TekcT : anekTpoHHbINH KHnra

2 | Jlorynosa, O. C. UadopmaTuka. Kypc ekmmii :
yue6nuk / O. C. JlorynoBa. — 2-e 3., ucnp. u gom. | https://e.lanbook.com/book/213206
— Camnkr-IlerepOypr : Jlans, 2022. — 148 c. — (nara obpamenns: 15.04.2025)
ISBN 978-5-8114-3266-0. — TeKcCT : 31€KTPOHHBIN
Kuura

3 | XKypasnes, A. E. Undopmatuka. [Ipaktukym B cpene
Microsoft Office 2016 : yue6HOe mocobue / A. E. https://e.lanbook.com/book/129228
KypasieB. — 2-¢ u3x., crep. — Cankr-IlerepGypr : | (#aTa obpamenus: 15.04.2025)
Jlanp, 2020. — 96 c. — ISBN 978-5-8114-4965-1. —
Texkcr : anexTpoHHbI Kaura

4 | SlxoBnesa, JI. JI. Unpopmaruka : yueOHOE mocoOue /
JI. JI. SIxoBneBa, H. A. A6neeBa. — Yura : 3a6I'Y, https://e.lanbook.com/book/271502
2021. — 210 c. — ISBN 978-5-9293-2976-0. — (nara obpamenms: 15.04.2025)
Tekcer : anexTponHslii Kuura

5 | Kysnenos, E. M. Undopmaruka : yuebnuk / E. M.

https://e.lanbook.com/book/411770
(marta obpamenus: 15.04.2025)




6 | I'apsesa, B. B. Undopmaruka : yauebHoe nocobdue / B.
B. l'apsieBa. — 2-¢ n31. — Mocksa : MUCH — https://e.lanbook.com/book/108507
MI'CY, 2018. — 104 c. — ISBN 978-5-7264-1828-5. | (#ata obpamenus: 15.04.2025)

— Texcr : anexrponHbIl KHura

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPBIE MOTYT HCIOIb30BAThCS MpU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

—  Odwumumansuas goxkyMeHtamus Python 3.10+ : caiit. — URL:
https://docs.python.org/3/ (mata ob6pamenus: 04.06.2026).

— OdunmanbHas qokymeHnTtanus PostgreSQL Ha pycckoM sI3bIKe : KOMIaHUs
Postgres Professional. — URL: https://postgrespro.ru/docs/postgresql (mara
obpaienus: 04.06.2026).

— CopaBouHblii 1eHTp Astra Linux : 3JIeKTpoHHass JOKyMEHTauus K
oreuectBeHHO OC. — URL: https://wiki.astralinux.ru/ (mata oOpaiieHus:
04.06.2026).

— Ilopran nns paspaborunkoB Astra Linux : nokymenrtauus u API. — URL:
https://docs.astralinux.ru/ (nata oopamenus: 04.06.2026).

— Ilentp nmoanepxku P7-Oduc : cepBep AOKYMEHTOB U WHCTPYKIMHU I10
I'OCT. — URL.: https://support.r7-office.ru/ (nata oopamenus: 04.06.2026).

— Texuunueckass nokymeHTanusi anas paspabotunkoB P7-Oduc : AP,
wiaruabl, Document Builder. — URL.: https://support.r7-office.ru/development/
(mara obpamenusi: 04.06.2026).

— OdunmanbHas noxkymenrtanus Jupyter : caiit mpoekra. — URL:
https://jupyter.org/documentation (gata ob6pamenus: 04.06.2026).
— DIJeKTpoHHO-OuOIMoTeyHass cucrema <«Jlanp» : [caiit]. — URL:

https://e.lanbook.com/ (nata o6pamenus: 04.06.2026).

7. llepedyeHb  JUIEH3UOHHOTO WM  CBOOOJHO  PacHpoCTPaHSIEMOIo
IpOrpaMMHOr0 00OecleyeHus, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOAMMOTO JIJIS1 OCBOCHUSI TIUCHIUTLTUHBI (MOYJIs).

— Onepanmonnsle cucteMbl: Astra Linux Special Edition / ALT Linux / PEJ]
OC (oreuectBennbie OC u3 peectpa poccuiickoro 110).

— Oducusie naketsl: P7-Oduc / MoitOduc CrangapTHbii (17151 TOATOTOBKA
OTYETOB, Mpe3eHTaln 1 aHanuTHIeckux mozaeneit mo I'OCT).

— Cpena pa3pabdotku: Anaconda Distribution, Jupyter Notebook / JupyterLab,
VS Code Community Edition (odduaitn-sepcun mist padotsl ¢ Python).



— Texnonoruueckuii ctek nporpammupoBanus (Open Source / P®): Python
3.10+, cranmaptHas 6ubimoreka Python, Jupyter Notebook st nHTepakTUBHOM
pa3paboTKH.

— Pa6ota ¢ API u cersamu: Postman / Hoppscotch (oTkpseIThIf anasor), curl
(koHconbHas yTunuTa Juis aHanuza HTTP-3anpocos).

— CYB/: PostgreSQL 14+ / Postgres Pro Standard (B peectpe 110 P®D),
pgAdmin 4 17151 aTMUHUCTPUPOBAHUA U BhIMOIHEHUS SQL-3ampocos.

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO Mpoliecca MO AUCIUILTAHE (MOAYIIIO).

Y4eOHbIle ayauTOpuM ISl TPOBEACHUS YUYCOHBIX 3aHSATHN, OCHAIECHHBIC
KOMIIBIOTEPHOU TEXHUKON U HAOOpaMu IEMOHCTPAIIMOHHOTO 000PYy10BaHUS.

Jns TpakTUYEeCKUX 3aHATUM — HAJIMYHE TEPCOHAIBHBIX KOMIIBIOTEPOB
BBIYMCIIUTEIBHOTO KJIacca.

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

3auer B 1 cemectpe.

10. OueHOUHBIE MAaTEpHUAIIBI.

O1neHOYHbIE MaTepUalIbl, TPUMEHSIEMbIE TIPU MPOBEICHUHN MPOMEKYTOUHON
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

CTapIlMi MpernoiaBaresb Kapeapbl
«udpoBbie TEXHOTOTHH YIPABICHUS
TPAaHCHOPTHBIMU MPOLECCAMI)

CoryiacoBaHo:

3asenytomumii kadeapoit BCCullb
3aenyrommii kadeapoi LITYTII

[Ipencenarens yueOHO-METOAUYECKOM
KOMHCCHUU

A.1O. Kpemnen

Bb.B. XKeneukosB

B.E. HyroBnu

H.A. AunpusiHoBa



