degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
3amecTuTeNb AUPEKTOPA

10.0. Co00i1b

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: Cuctemsbl XpaHeHHs 1 00paOOTKH JaHHBIX
10 HANPABJICHHUIO: [IpukmnagHas MateMaTuka 1 HHGOpMaTHKa
NpopuJIb NOArOTOBKHU: Hayku o naHHbIX

LEHTP JONOJHUTEIBHOTO, JOMOIHUTEILHOTO IPO(eCcCHOHATBHOTO U
onyaitH-o0pazoBanus "Ilyck"

HEHTP AONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnait-oopazosanus "Ilyck"

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTaunu: 1 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuTOpHBIX 4acoB: 22 BCETO, B TOM YHCIIE:
JIEKIIMHU: 2 4ac.
cemuHapsl: 20 gac.
nabopatopusle 3ansaTus: 0 gac.

Camocrostensnas padora: 203 gac.
Bcero gacos: 225, Bcero 3a4. ef.: 5
[Iporpammy cocraBuin:

K.A. JlanuH, MeTOIUCT

C.IO. MenagBenesa, mpenoaaBareib
C.A. I'eBOprsH, penonaBaTeib
A.M. Kypracos, npemnogaBaTeinb

[Tporpamma o0cyx/ieHa Ha 3acelaHu¥ LICHTPA JONOIHUTEIBHOTO, JOOJHUTEIBHOTO TPO()ECCHOHAIBHOTO 1
oHnaitn-o0pazoBanus "Ilyck" 01.03.2025



AHHOTANMA
B atoMm kypce oOyuarommecs: Haydarcs pa3audarh pas3Hbie THIB 0a3 naHHbX (bJ]) u BRIOMpaTh ONTHMAaITEHEII
BapHaHT [JIs1 CBOMX MPOoeKToB. CTyNEeHTHI OCBOAT CO3/aHue U ynpasieHue b/l, Haydarcs n3BinekaTs JaHHbBIE U3
MHOXKECTBA TaOJUI] ¥ BBIIOJIHATH CIIOXKHBIE 3aIIPOCHI ¢ TPpynIUpoBKoi. Kypc Takke BKIIFOUAET 3HAKOMCTBO C

HepesuoHHbIMU 0azamu AaHHBIX (NoSQL) u mpaktudeckoe mpumenenue MongoDB juist ynpasienus

JAHHBIMU.
1. leau u 3apauu

Meap AUCUMNIMHBI

- U3YyUUTh NPUHIOUIIBI IOCTPOCHUA U pa3pa60TI<H CUCTCM XPAHCHUSA U O6pa6OTKI/I JaHHBIX

- HOJIYYUTb HABBIKH HaCTpOI\/’IKI/I CUCTCM XpaHCHHA NAHHBIX, ITPOCKTUPOBAHUA U pa3pa60TKH mnmponecca
HAIIOJIHCHUSA CUCTEM XPAaHCHUS JaHHBIX, p€ajin3allly 3alIpOCOB K CUCTEMAaM XPaHCHUS JaHHBIX.

3agauu AU CHUIIHHBI

- [puoOpeTeHHe  CTyJACHTaMHU

HaBbIKOB

HNPOEKTUPOBAHUS ~ APXUTEKTYp,  NPUMEHEHUS

CIICIUAIN3UPOBAHHBIX UHCTPYMCHTOB U pa3pa60TKH OporpaMMHBIX CUCTCM IJIA pa6OTBI C JaHHBIMH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

YK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1.3 PazpabarsiBaeT CTpaTEeruIo JOCTHKEHUS

[IOCTABJICHHON 1€ Kak I10CJIEA0BaTeIbHOCTh I1aroB,
NpeaBUAS PE3YNbTaT KaKJOro M3 HUX U OLEHUBAas HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

YK-6 Criocoben onpeessTh U peaan30BhIBaTh
MPHOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPENeNsaTb |
peann30BBIBATH MIPUOPUTETHI COBEPIIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO JIESATE€IHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI WM CPEJICTBA BBITIONHEHUS JACITEIHHOCTH C e
pe3ynbTaraMu

OIIK-1 Criocob6eH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh TpPU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-2 CriocoOeH coBepIICHCTBOBATh U
pean30BbIBaTh HOBBIC MaTEMaTHYECKHE
METO/IbI PEIICHHUS TPUKIIAIHBIX 33/1a4

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
MaTeMaTHYECKNX HWCCIECIOBAaHUN B paMKax TeMaTHYeCKOU
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-2.2  Cnoco0eH  OUEHHTh  aAKTyalbHOCTb  H
[IPAKTUYECKYIO 3HAYMMOCTh NPHUKJIAJHBIX MaTeMaTHUECKUX
HCCIJICAOBAaHUM B CBOEH Mpo(eCcCHOHANBHOM 001acTn

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU




OIIK-3 CriocobeH pa3pabaThiBaTh
MaTeMaTHYeCKHE MOJICIH 1 TPOBOAUTH UX
aHAJIN3 MIPH PEILICHUH 33/1a4 B 00J1aCTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3.4 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BHBaTh W TPUMEHATh MaTEMAaTHUECKUE 3HAHHS JUIS
pelIeHHs HeCTaHAapTHBIX 33714, B TOM YKCJIe B HOBOM WU
HE3HAKOMOM CpeJie ¥ B MEKINUCIIMIUIMHAPHOM KOHTEKCTE

OIIK-4 CriocobeH KOMOMHUPOBATh U
alanTUPOBATh CYIIECTBYIOIINE
MH()OPMAaOHHO-KOMMYHHKAI[HOHHBIE
TEXHOJIOTUH ISl PEIICHHs 3a1a4 B 001aCTH
npo(heCCHOHANTBHOM CSTENbHOCTH

OIIK-4.1 YMmeer HIPUMEHSTh
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHbIE ~ TEXHOJIOTHH UL
MOMCKa W aHaimm3a npodeccHoHaNFHONH —WH(pOpMaIHy,
BBIJCNICHUS B  HEH  IIABHOTO, CTPYKTYpUpPOBAaHUS,
oopMIICHHST W TIPEICTABICHUS B BHUJIE AHAIUTHYSCKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUAMHU

OIIK-4.2 YMmeer HIPUMEHSTh 3HaHUE
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OLIEHKU IOJIy4E€HHBIX PE3YyJIbTaTOB

OI1K-4.3 CnocobeH aaanTupoBarh 3apy0eiKHbIE KOMILIEKCHI
o0paboTkn  wHPOpPMALMKM W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€YE€CTBEHHBIX MPEANPHUATHI

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- OCHOBHBI€ ITaIlbI MIOJTOTOBKH JAHHBIX M OCHOBBI pabOTHI ¢ 0a3aMM JaHHBIX;
- CYILLECBTYIOIINE METOIBI pabOThI C JAHHBIMHU, O0JIACTH UX IPUMEHEHHS, JOCTOMHCTBA U HEJOCTATKU;
- OCHOBHbIE ITU()POBBIE TEXHOIOTHH U aITOPUTMBI UX PAOOTHI.

YMETb:

- IPUMEHSTh TEXHOJIIOTUU 0TOOpa, 00paOOTKH, MHTEPIIPETAIUH U aHaTu3a HHPOPMAIUH;
- 0TOMpPATh TEXHOJIOTUH PabOTHI C MHpOPMAIKEil B 3aBUCIMOCTH OT KJlacca 3a/1ad B 00JIacTH JaHHbIX.

BJIAJIETh:

- MCTOJaMHU U TCXHOJIOTUAMHA O6pa6OTKI/I " OpCACTAaBJICHUA I/IH(I)OpMaLII/II/I;
- TCXHOJIOTHUAMM U3BJICHCHUA I/IH(I)OpMaI_II/II/I 13 PA3JINYHBIX UCTOYHUKOB.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHSATHH

TpynoeMKOCTh MO BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 Beenenue B 6a3bl nanHbix (BJ1) 2 4 29
PostgreSQL xax mnpumep CYBJ mns
2 2 29
paboTs ¢ pemsuuoHHbIME B]]
3 ['pynnupoBka mHaHHBIX W OKOHHBIE 4 29
byHKINU
4 Hepensmuonnsie 6a3bl TaHHBIX 2 29
5 OpxkecTpanus 2 29
6 Airflow 2 29
7 Kafka 4 29
Hroro wacos 2 20 203
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

225 ygac., 5 3au.eq.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. Beenenue B 6a3bl nanubix (BJ1)

[lonsatue BJI. Onementsl pemsiumoHHbIX BJl. CAP Teopema m Hopmanmuszamus. CYBJl: monstue,
¢yakuuu. CYBI mis pensiumonHsix BJ[. OcHoBel pabotel ¢ PostgreSQL. Tumbl omneparopos.
[lonsrue Git.

2. PostgreSQL kax npumep CYB/I mist paboTsi ¢ pemssuuoHHbiMu B

IIpocTeie BHIOOPKM MO YCIOBUIO. BBIOOPKH MO HECKOJIBKUM YCIOBHSIM. BJIOXKEGHHBIC 3ampoOcChl.
MHoxecTBEHHOE 00bequHeHNE. THITBI 00beIMHEHUI TaOJIHIL.

3. I'pynnupoBKa JaHHBIX U OKOHHBIE (DYHKIIUH

['pynnupoBka naHHbIX W arperarHble (QyHKUuM. OKoHHbIE (yHKOMH. Pamxupyromiye OKOHHIIE
¢byHkMu. Arperupyromue okoHHble (pyHkunu. OyHKIMU cMelieHus. AHaIUTHYECKue (QYHKIHH.
Bpemennsie Tabnuusl. [Inan 3ampoca.

4. HepensiipioHHbIe 0a3bl TaHHBIX

Beenenwne B xonnenmuto NoSQL. JlokyMeHTOOpHEeHTHPOBaHHbBIE 0a3bl JaHHBIX. bazoBbie omnepaiuu ¢
nanabiMu B MongoDB. Ilonkmiouenne k MongoDB u3 Python. OObenunenue, rpynmupoBka u
arperauys 1aHHbIx B MongoDB.

5. OpxkecTpartius

Extract, Transform, Load. Luigi. 3amaua. [lapamerpsl 3ajad. 3aBUCHMOCTH MEXIy 3aJladuaMH.
Junamudeckue 3aBUCUMOCTH. [ImaHMpOBIIHK.

6. Airflow

Docker u konreitnepuzanus. Airflow: BBenenue, apxutektypa M BeO uHTepdeiic. Co3nanue
nainnaiina. MaTerpamus ¢ qpyrumu cuctemamu. Best practices.

7. Kafka

Apache Kafka: BBenmenue, apxutekrypa u uHTepdeiic. Pabora ¢ Katka. Murerpanus ¢ apyrumu
cuctemamiu. Best practices.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

1O nuis BUIEOCBA3U, HOYTOYK € IOCTYIIOM B HHTEPHET
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Xpanenue napopmanuu B KubepHeTniecknx ycrpoicrax [Tekcr], c0. ct./mox pex. JI. I1.
Kpaiizmepa, -M., Coserckoe paano, 1969

2. O6paboTka naHHbIX B ynpaeneHuu [Texct] : B 2-x T. T.1/P. Tupod , iep. ¢ anmi. ¢ npeauci. B. 5.
Anrtaesa, -M., Mup, 1976



3. Beeznenue B pensininonnblie 60a3wl AJanHbIX U 36K SQL [Texct] / T. M. anames [u ap.] ; Mock.
¢uzuko-TexH. uH-T (roc. yu-T .— Honronpyansiii : MOTH, 2002 .— 288 c.

JomnonHutenbsHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUU 00pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

1. Google Drive qys goctyna K MarepuaiaM Kypca
2. Zoom
3. HoyTtOyk 11t y4acTsi B UHTEPAaKTUBHBIX 3aHITHAX

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHHE Kypca TpeOyeT OONbIION caMoCTOSITeIbHON paboThl cTyfaeHTa. B mporpamme
Kypca TpHUBEICHO MHUHHMAJIBHO HEOOXOAMMOE Bpemsi sl paboThl CTyIeHTa Haj TEMOA.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— nmpopaboTKy y4eOHOro MaTepuasia (10 KOHCIIEKTaM JICKIMH, BUICOypOKaM, Y4eOHOW W HaydHOUH
JUTeparype);

- IOATOTOBKY OTBETOB Ha BOMPOCHI, IPETHA3HAYECHHBIX JUISI CAMOCTOSTEIBHOTO H3yUCHHS;

- IOKa3aTeIbCTBO OTIEIBHBIX YTBEPKICHH, CBOMCTB;

— MOJTOTOBKY K MPAKTHYECKUM 3aHSITHSM.

[IpomexxyTOuHBI KOHTPOJIb 3HAHUM MPOBOAWUTCSA B BUAE MHCbMEHHBIX ONPOCOB (MHUHH-TECTOB) MO
TEOPHUU M KOHTPOJIBHBIX paboT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Hayku o ganHbIX

LHCHTP AOMOJHUTCIBHOTO, JOIMOJIHUTCIBHOT'O HpO(l)eCCI/IOHaJ'ILHOFO nu

oHnaitH-oopazosanus "Ilyck"
LEHTP AOMOJHUTEIBHOTO, JOMOIHUTEILHOTO NPO(eCcCHOHATBHOTO U
onyait-o0pazoBanus "Ilyck"

Kypc: 1

KBaTuuKkanus: MarucTp

Cemectp, hopMbI IPOMEKYTOUHOH arTectanuu: 1 (oceHHuil) - JluddepeHupoBanHblii 3a4eT
PaspaGorunkm:

K.A. JlanuH, MeTOIUCT

C.IO. MexagBenesa, mpenoaaBareib
C.A. I'eBOprsH, penonaBaTeib
A.M. Kypracos, npemnogaBaTeib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JNEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

VK-6.2 OueHuBaeT CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6
pe3yabTaraMu

OIIK-1 CriocobeH pemiars akTyallbHbIC 3aa49H
(dyHIaMEeHTaNbHOHN U PUKIIAJTHON MaTeMaTHKH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MPUKJIAAHON MaTeMaTHKH U MH()OPMATHKH M CIIOCOOCH HX
OPUMEHATh TIPU  pEIIeHHH 3agad  NpodhecCHOHATIBHOM
NesITeIbHOCTH

OIIK-2 CriocobeH coBepIIEHCTBOBATh U
peann3oBbIBaTh HOBBIC MaTEMaTHYECCKUE
METO/Ibl peIICHHS TPUKIIAIHbIX 3214

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
MaTeMaTHYECKUX MCCIENOBAHUN B paMKax TEMaTUYECKON
o0sacTu cBoei mpoeccuoHaIbHOM e TeIbHOCTH

OIlK-2.2  CnocobeH  ONEHHTh  AKTYalbHOCTh  H
MPAaKTUYECKYI0 3HAYMMOCTb NMPHUKIAJHBIX MaTeMaTHUECKUX
WCCIICZIOBAHU B CBOCH PO eCCHOHANBHOM 001acTn

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHYeCKHe MOJEIN U IPOBOAUTD X
aHaJIM3 MPU PEIICHUH 33/1a9 B 001aCTH
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-3.4 CmocobeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BHMBaTh M TPHUMEHATh MAaTeMaTHYECKUE 3HAHUS IS
pelIeHNs] HeCTaHIAPTHBIX 3a/1a4, B TOM YUCIIC B HOBOW WIIN
HE3HAKOMOM CpeJie U B MeXIUCIUIUIMHAPHOM KOHTEKCTE

OIIK-4 Criocoben KoOMOMHUPOBATh U
aJlanTHPOBATh CYIIECTBYIOIINE
MH()OPMaHOHHO-KOMMYHHKAIIUOHHBIE
TEXHOJIOTUH ISl PELICHHs 3a/1a4 B 001aCTh
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-4.1 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS
MOWCKa W aHanmu3a NpoQEeCCHOHANBHON WH(pOpPMAIINH,
BBIJICJICHUS B  HEH  DIABHOTO, CTPYKTYpUPOBAHUS,
oopMIICHHS M TIPEICTABICHUS B BHUJAE AHAINTHYECKHX
0030pOB ¢ 000CHOBaHHBIMH BHIBOJIJAMH ¥ PEKOMEHIAIIHSIMHU

OIIK-4.2 Ymeer MIPUMEHSTh 3HAHHE
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
peleHns MOCTaBICHHON 3a1aut, (OPMYITHPOBAHUS BHIBOZIOB
1 OLIEHKH TOJIY4YEHHBIX PE3YyJbTaToB

OIIK-4.3 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€YECTBEHHBIX MPEANPHATHI

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare nzyueHus AMCIMIUIMHB « CHCTEMBI XpaHEeHHs M 00paOOTKH JaHHBIX» 00yYarOUIHHCS TOIKEH:




3HATH:
- OCHOBHBIE ATaIlbI TIOTOTOBKH JaHHBIX M OCHOBBI paOOTHI ¢ 0a3aMH JaHHBIX;
- CYILECBTYIOIME METO/IbI pabOTHI C JTAaHHBIMH, O0JIACTH UX NPHUMEHEHHS, TOCTOMHCTBA U HEJOCTATKU;
- OCHOBHBIC II(PPOBBIC TEXHOJIOTHH U aJITOPUTMBI HX PaOOTHI.
yMeThb:
- IPUMEHATH TEXHOJIOTUU 0TOOpa, 00pabOTKM, MHTEPIPETAIMH U aHAIIN3a HH(OPMAIHIH;
- 0TOMpATh TEXHOJIOTUH PabOTHI ¢ HHpOpPMaIIEH B 3aBUCHMOCTH OT KJlacca 3aJlad B 00JIaCTH JaHHBIX.
BJIaJIeTh:

- METOIaMHU M TEXHOJIOTUSIMH 00pabOTKH U TpeicTaBICHUsT HHPOPMAITUH;
- TEXHOJIOTHSIMU M3BIICUCHHSI MH)OPMALIUK U3 PA3THYHBIX HCTOYHUKOB.

3. IlepeyeHb THNOBBIX (IPUMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texyluil KOHTPOJIb 3HAHUI — TECTUPOBAHUE!
Pazgen 1

1. MOI[CJ'IL JIOTUYCCKOI'0 YpPOBHA, MPCACTABIAIOIIAA coboit 0TO6pa)KeHI/Ie JIOTUYECKHX CBS3CH MCXKIY
OJICMCHTaMH JaHHBIX 0E30THOCUTEILHO K Cpeac XpaHCHMs, HA3bIBACTCA:

a) HH(POJIOTHUYECKOI; 0) AaTANTOTHIECKOH ; B) (PU3UUECKOI; I') CEMaHTHUYECKOH.

2. ®opManM30BaHHOE OTIMCAHUE MPEIMETHON 00IacTH Ha3bIBACTCS:
a) HH(POIOTHYECKOI; 0) JaTATOTHUIECKOH ; B) (PU3NUECKOI; I') CEMaHTHYECKOH.

3. Mogenp, omnpenensomas UCHONb3yeMble 3allOMHUHAIONINE YCTPOWCTBA M CMOCOOBI (YHU3MUYECKOH
OpraHM3aly JaHHBIX B CPENle XPAHEHUS Ha3bIBAECTCS:

a) nH(OJIOTHYECKOr; 0) AATANTOTUYECKOH ; B) (PU3NUECKOI; I') CEMaHTUYECKOH.

4. Onepanus Select mpeqHa3HAYCHA IS

a) W3BJICUCHHS OIPENEICHHBIX CTPOK W3 TaOmMIbl; 0) W3BJICYCHHS OIPENEICHHBIX CTOJOIOB W3
TaONUIBI; B) COCMWHEHUS ABYX TAaONHII HA OCHOBE 3HAUYCHUU B OOIIMX CTONOIAX; T) TOIICPKAHUSL
LIEIOCTHOCTH CCBUIOK.

5. Onepanust Join nmpegHa3zHaYeHA IS

a) WM3BICYCHUS ONPENEICHHBIX CTPOK M3 TaOMWIpbl; O) W3BJICUEHHS OIPEACICHHBIX CTOJOIOB M3
TaONUIIBI; B) COSAMHEHMsI JIBYX TAONMI] HA OCHOBE 3HAUCHWI B OOLIMX CTOJIONAX; T) TOAJCPKAHHS
LEJIOCTHOCTH CCHUIOK.

6. Ucnonb3oBanue nupextussl Group by mo3Bonser:

a) OTCOPTUPOBATh 3aMuCH MO JOO0OMY cTojility; 0) 3agaHus KpUTEpUsi OTOOpPa BO3BpAIIAEMBIX
3alpPOCOB JIAHHBIX; B) CTPYIIIHPOBAThL BCE MOXOXKHUE CTPOKH PE3ylbTara BBIMOJHEHHUS 3ampoca Mo
3HAYCHMSIM OJHOTO MJIM HECKOJBKHMX CTOJIOLOB; I') 00bEIMHEHUS HECKOJIbKHMX TaOJIUI] BMECTE.

7. Ucnonb3oBanue qupektusbl Order by mo3Bosser:

a) OTCOPTUPOBATh 3amucy O JOOMy croiliy; O) 3agaHus KpUTepUs OTOOpa BO3BpAIIAEMBIX
3aIpOCOB JIaHHBIX; B) CTPYNIIUPOBATH BCE IOXOXKHE CTPOKM pPEe3yjbTaTa BBIIOJHEHMS 3ampoca I10
3HA4YEHUSIM OTHOTO MJIM HECKOJIBKHX CTOJIOLOB; T) OObEAMHEHUS HECKOJIBKUX TAOJIHUI] BMECTE.

8. cnons3oBanue aupekTuBsl Where mo3BossieT:

a) OTCOPTUPOBATh 3aMuCH MO JOO0OMY cTojility; 0) 3agaHus KpUTEpUsi OTOOpPa BO3BpAIIAEMBIX
3alpOCOB JIAHHBIX; B) CTPYIIHPOBAThL BCE MOXOKHUE CTPOKH PE3ylbTara BBIMOJHEHHUS 3ampoca Mo
3HAYCHUSIM OJHOTO MJIM HECKOJBKHMX CTOJIOLOB; I') 00bEIUMHEHUS HECKOJIbKHMX TaOJIUI] BMECTE.

9. IlepBUYHBIH KIIOY — 3TO:

a) MoJIe WM COBOKYITHOCTb IOJICH, MCIIOJb3YEMbIX JJIsl YCTAHOBJIICHUS CBsI3ei MEXIy Talmuiamu; 0)
TOJIE MJIK COBOKYITHOCTbH TIOJIel 00eCreunBaromnX OBICTPBINA JOCTYII K 3alUCSIM TaOIUIIbl; B) TIOJIE WITH
COBOKYITHOCTB TIOJICH OTHO3HAYHO HICHTU(PHIUPYONIHNX 3aMUCh; ') TNIABHOE TT0JIE 3aITUCH.

10. Kro He sBisgeTcsa monb3oBareisa 0a3bl JaHHBIX



a) aIMUHUCTPATOPHI; 0) KOHEUHBIE MOJI30BATENN; B) IPUKJIAJHBIC IPOTPAMMHUCTBI; T) TPAHCIIATOPHI.

11. KonnentyanbHbIN YPOBEHb apXUTEKTYPHI:

a) mpexacraBieHue WHGopManuu 0a3bl JaHHBIX TAKUMHU, KakMe€ OHHM €CTh Ha CcaMoM Jiene O)
00001IeHHOE TIpeICTaBIICHUE TOJIb30BaTelIeli B) WHAWBUIAYAIBHOE MPEJCTABICHHE TOJB30BaTeNs T)
MPEICTAaBICHUE B MTAMSITH

12.B PCIALNUMOHHBIX CUCTECMAX NAHHBIC PACCMATPHUBAKOTCA MMOJIB30BATCIICM KaK:

a) Tabmuupsl 0) OOBEKTHI M OTHOLICHUS MEXIY OOBEKTaMH B) HAOOp APEBOBUIHBIX CTPYKTYp T)
KOMITbIOTEPU3UPOBAHHASI CUCTEMBI XPaHEHHUS 3aMnCei

13. Perutukanust TaHHBIX UCTIOIB3YETCS JIS:

a) W3MEHeHus CcTpyKTypsl bJl; 0) BbIMONHEHHsS omnepanuii Haj 3amMCAIMH; B) MaHMITYIHPOBAHUS
oobekramu b/I; 1) coznanus koruu b/] Ha paGoueii ctaHmy.

14. Yto Takoe SQL-ceprep:

a) cucrema yrmpasiieHUs] 6a3amMu JaHHBIX; 0) s13bIK Ais pa3padotku CYB/I; B) s3bIK onMcaHus CETEBOM
MOJEJH; T) SI3bIK MAHUITYJIUPOBAHHS JAHHBIMU

[Tpumeps! KOHTPOIBHBIX PabOT:

1. Hartucats 3anpoc Ha co3nanue B/l, Brimrodaromieit He MmeHee 3 TaOmuil
2. Hanmcats SQL 3anpoc Ha BEIOOPKY AaHHBIX U3 3aaHHON BJ]

3. Hammucatsb 3anpoc, BKITIOYAIOMKUNA COPTUPOBKY TIO 3aJaHHOMY TIOJIIO
4. Hanmcats 3ampoc Ha yJialieHue 3anuceil 13 TalnIbl

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[Tepeuens BOnpoCcoB K AU HEPEHIMPOBAHHOMY 3aUETY:

. Apxutekrypa «hain-cepsep»

. ApXUTEKTypa «KIHUEHT-CEPBEP»

. ApXUTEKTypa «TPEX3BCHHBIN KIIMEHT-CEPBEP»

. OCHOBHBIE ATaNbI MPOSKTHPOBAHUS JTAHHBIX

. KonuenryansHast Moienb JaHHBIX
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Kpurepun onennBanus

- oumeHka «ommyHo  (10)»  BbICTaBAsieTCS  CTYAEHTY, IIOKa3aBIIeMy  BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- oueHka «ommmuHO  (9)»  BBICTAaBNSETCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMN MPOrpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha MpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE OOOCHOBAaHUE NMPHHATHIX
peleHnn

- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha MPaKTHUKE [IPHU PELICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIEHKA «XOopoIo (7)» BBICTaBISAETCS CTYJACHTY, €CIM OH TBEPJO 3HAET Marepuall, FpaMOTHO H, IO
CYILIECTBY, U3JIaraeT ero, yMeeT MPUMEHATh NOIyUYeHHbIC 3HaHHS HA PAKTHKE, HO JOITyCKAaeT B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;

- OLCHKA «XOpOouIo (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MaTcpuall, rpaMOTHO U, 110 CYLICCTBY,
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBECTC HJIK B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OLIEHKa «X0po1Io (5)» BBICTABIISETCS CTYIEHTY, €CIIM OH 3HAaeT Marepual, U, 0 CyLECTBY, U3JIaraeTt
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha MNPAKTHKE, HO JONMYCKAaeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OLEHKAa «YIOBJICTBOPUTEIBHO (4)» BBICTABISACTCS CTYNEHTY, IOKa3aBlIeMy (parMeHTapHBbIMH,
pPa3po3HEHHBIA XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIaJICET OCHOBHBIMU pa3lelaMd Yy4eOHOH NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NIPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OILICHKAa «YyIOBJIETBOPUTENIHLHO (3)» BBICTABIAETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOI0 MaTepHasa, HO MPU 3TOM
OH BJajeeT (parMEeHTapHO OCHOBHBIMH pa3[elaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH JUIS
nanpHeimero o0y4eHHs M MOXET NPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAApPTHOU
CUTYyalluy;

- OLIEHKAa «HEYJOBJIETBOPHUTENIHLHO (2)» BBICTABISETCSA CTYIEHTY, KOTOPBIA HE 3HAeT OoJibIIed JacTh
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOorpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AMCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKUX 3a1a4

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYACHTY, KOTOPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

WTOroBeIi KOHTPOJIb OCYIIECTBISIETCS B BUAE MUCbMEHHOTO AuddepeHunpoBaHHOro 3a4eTa Ha Ims.
Bpewms otBenennoe Ha qudQepeHIMpOBaHHBIN 3a4eT: 2 aKaJIeMHUYEeCKUX Jaca.



