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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: BBenenue B aHanu3 qaHHBIX
10 HANPABJICHHUIO: buorexHonorus
npo¢uib NOArOTOBKHU: CucreMHas U CHHTETHUYECKast OMOJIOTHS

®usrex-ukoaa buonornueckoit 1 Meaunuuckoit ®u3nku
kadenpa nHQOPMATUKH U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 6 (BeceHHul) - nuddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
ceMuHapsl: 60 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.

Bcero gacos: 135, Bcero 3au. en.: 3
KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4
[IporpamMmy cocraBunu:

B.K. XoxJ0B, KaHJ. TEXH. HAYK, JOLICHT
M.H. I'epuieB, kana. ¢hu3.-MaT. HayK, JOIICHT
M. /. FOnaeB, accHCTEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl THPOPMATHKH U BRIYUCIUTENbHONU Maremartuku 29.05.2020



AHHOTANMA

Kypc nmocesiiieH BBeieHHIO B MalTMHHOE 00yUueHne cpeacTBaMu si3bika Python 3.

1. leau u 3apauu

eap AUCUMNIMHBI

Kypc «BBenenue B aHaiu3 [aHHBIX» paccUMTaH Ha CTYAEHTOB, BJAJCIOLUIMX OCHOBaMH
nporpaMmupoBaHusi Ha si3bike Python 3 w mpeamonaraer 3HaHMe 0a30BBIX NPHHLHUIIOB pPabOTHI
KOMIIbIOTEpa - paboThl C MaMATBIO M JUCKOBOM mozacucTeMol. CTyAeHTBI 3HAKOMATCS C OCHOBAMHU
COBMECTHOU paboThl HaJl OOJBIIMMH MPOCKTAMH C HCIOJIB30BAHUEM CHUCTEMBbI KOHTpOJs Bepcuit Git:
0a30BBIMH MOIYJISIMH SI3bIKA, MCIIOIB3YIOIIMXCS AT aHAIN3a JaHHBIX, - numpy, pandas, pytorch u mp.;
OCHOBaM palOTHI C PENSIMUOHHBIMU 0a3aMu JAaHHBIX HPU MOMOIIHM si3bika SQL; nuHeiHON anreOpoil u
OCHOBaMH TE€OPUH BEPOSTHOCTEH.

3agauu AU CHUILIHHBI

CTyIeHTBI 1OJDKHBI TIOJTyYUTh IPAKTHYECKHE HaBBIKM paOOoTHI B!
1. Git

2. Monynsax numpy, pandas, sklearn, pytorch

3. pesAIMOHHbIX 0a3aMM JaHHBIX

4. si3pika SQL

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-5 Cniocoben yuactBoBarb B ipoBeneHun  |OIIK-5.2 O6magaer crnocOOHOCTBIO K OCBOCHHIO HOBBIX
(byHIaMEHTAIBHBIX U TIPUKJIATHBIX 3HAHWW Ha OCHOBE M3YYCHUS JIMTEPaTyphl, HAYYHBIX CTaTei
UCCIIEI0BaHU M pa3paboTOK, CAMOCTOATENBHO |U JPYTHX UCTOYHHKOB

OCBaMBaTh HOBbIE TEOPETUUECKHUE, B TOM YUCIIE,
MaTeMaTH4YE€CKHE METOAbLI UCCIIEAOBAaHUI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.

YMETb:

#. cCTEeMbI KOHTPOJISI BEpCUi

#. Moy Python st pabotsl ¢ MaccoBamu, Tabiuiamu, machine learning
#. cpencTBa BU3yallM3allid MaTeMaTHYeCKUX JaHHBIX B Python

#. OCHOBBI PEISILMOHHBIX 0a3 JaHHBIX

#. ocHOBHI s13bIKa SQL

#. OCHOBOIIOJIArarOLIME MPUHIUIIBI U METOJBI MALIMHHOTO 00Yy4EHHs

#. OCyIIECTBIISICH COBMECTHYIO KoJlaboparuio uepes git

#. ucnonb3oBaTth OMOIMOTEKH nuMpy, pandas, matplotlib.pyplot, sklearn, torch
#. 4nTaTh, CO3aBaTh U PEIAKTHPOBATh PEIALMOHHAE 0a3bl JAHHBIX

#. co3maBaTh MPOCTEHIINE CUCTEMbl MAIIMHHOTO O0yUYCHHS

BJIAJIETh:

#. pacripenieIEHHON cHCTEMOM yrpaBiieHus Bepcusimu Git
#. cpencrBamu s3bika Python asist MmammHHOTO OrOydeHus
#. cpenmoit Jupyter

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 [ToBropenue Python 3 4 6
2 Cucrema KOHTpOJISL Bepcuit git 4 11
3 Numpy, scipy 8 11
4 Pandas 4 6
5 Busyanuzanus 8 Python 3 4 4
6 BBenenune B 0a3bl JaHHBIX 8 6
7 scikit-learn 8 7
8 BBenenue B mamimHHOE 00y4eHHE 8 9
[Ipocreitmme 3a7a4n MAaIIMHHOTO
9 4 9
oOydeHus
10 |Pytorch 8 6
Nroro yacos 60 75
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemecrtp: 6 (Becennuit)
1. lMoeropenne Python 3
Kparkwuii 0630p cpencts Python 3, uzyuennsix B npeapaymux kypeax. Cpena Jupyter Notebook.
2. Cucrema KOHTPOJISI BepcHid git
Pabora ocHoBHBIX KOMMaH[I git: init, clone, config, add, commit, push, pull, branch, checkout
3. Numpy, scipy
OcHoBHBIE METONIBI OMOMHOTEKH NUMPY IS 3PPEKTUBHON paObOTHI C YUCIOBHIMU MaCCUBAMH
4. Pandas

[IprobpeTeHne HaBBIKOB pabOTHI ¢ TAOMMYHBIMU JaHHBIMH cpeictBamu Python 3, cpaBHuUMas mo
BO3MOYKHOCTSIM C TaOJMYHBIMHU perakTopamu, kak MS Excel

5. Buzyanuzanus B Python 3

CpencTBa BU3yaln3aluy pa3InyHbIX JaHHBIX: pyplot, mplot3d

6. BBenenune B 0a3bl JaHHBIX

Pensmmonnbie 6a3bl JaHHBIX W OCHOBBI s13bIKA JUIs paboTa ¢ Humu - SQL.
7. scikit-learn

bubnmoreka scikit-learn kak ocHOBHas OMOIMOTEKa METOIOB JIMHEWHOH anreOps! B Python 3




8. Beesienue B MammHHOE 00y4YeHHE

OOmas mocTaHoBKa 3ajadu OOyuyeHHWs IO MperefeHTaM. Tumbl 3aaa4 MalMHHOTO OOy4eHusl.
OOyueHnue ¢ yunrenem u 0e3 yunurens. MeTpuKH KadyecTBa.

9. llpocrTeiiime 3aga4i MaIMHHOTO 00YYeHHUs

3amaua Krnaccudukamuu. k-NN. I[lmrocet m MuHychl Meroma Ommxkaiimmx cocemeir. Kirace
KNeighborsClassifier B Scikit-learn. /lepeBo pemenuii. [Toctpoenue nepesa. OCHOBHBIE TapaMETPHhI
nepesa. Ilmtocel u Munychl aepesbeB pemennid. Kinace DecisionTreeClassifier B Scikit-learn. Beioop
[1apaMeTpoB MOAEIH U KpOocC-BaJInAALNS.

10. Pytorch

HaBwiku ucnions3oBanus ¢peiimBopka PyTorch ans mammbzoro oOyuenus Ha Python 3. Tenzopsr
PyTorch. Monynu autograd u nn.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

HeobxonumMoe obopynoBaHue Uit MPaKTHIECKUX 3aHSATHIA: KOMITBIOTEP U MYJIBTH-METUIHOE
o0opynoBaHue (MPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Python u ananu3 nanseix, [lepBuunas o0paboTka gaHHBIX ¢ npuMeHeHneM pandas, NumPy u
[Python / V. Makkuau. — Mocksa, IMK Ilpecc, 2020.— URL: https://e.lanbook.com/book/131721
(nara obpamenus: 26.01.2021). - [lomuslit Texket (Pexum nocryna : u3 cetu MOTHU / YnaneHHsii
JOCTYI)
2. Python anst cioxHbBIX 3a7a4: HayKa O JAHHBIX U MaluHHOE 00yueHwue [Tekct], [y4el. mocodue ais
By30B] //Ix. Banuep Ilnac ; [mep. ¢ aarn. U. [lanwsru]. -CI16., [Tutep, 2018

3.
JomnonHutensHas auTeparypa

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

kaggle.org
machinelearning.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

SQLite3, sqlitebrowser, Python 3, Jupyter Notebook, PyTorch, matplotlib.pyplot
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Kypc npennonaraer moiydeHne OOIIMPHBIX MPAKTUUECKUX HABBHIKOB B MPOTPAaMMHPOBAHHUU Ha SI3BIKE
Python3.



[upoTa n3yyaeMbix OMOIMOTEK, HE TIO3BOJISET MPENOAABATEIIO ITYOOKO OTPYKaThCsl B ACTAIH KaJoH,
u TpeOyeT IOMOIHUTENBHOIO CaMOCTOSTETIBHOTO U3y4YeHUs cTyaeHToM. llocTpoeHne 3aHsATHiA
OCYIIECTBIISIETECSL B PEXUME, KOrJa IpernojaBareilb OOBSCHAET TOJBKO CaMble OCHOBBI HOBOTO
Marepuaja, I0CiIe 4Yero CTyIEHTaM IPeNOCTaBISeTbCS JOCTAaTOYHO BpPEMEHHM JUIsl NE€PCOHAJIbHOM
pabothl ¢ npernogasaresnieM. B cBA3M ¢ 3TUM, A7l KAYECTBEHHOTO OCBOCHHSI AUCLUILIMHBI CTYIEHTaM
HEOOXOAMMO NPOSABIATH MHUIMATUBY M AaKTHBHO palOTaTh C MpernojaBaresieM, 33/1aBaTb MHOXECTBO
YTOYHSIOIIMX BOIPOCOB HA MHTEPECYIOIIME TeMbl. Takoi MOIXOX CTYIEHTOB IO3BOJIUT YIIECTBEHHO
COKpAaTHTh BPEMS CTyIEHTa B Ipolecce OOydeHHs, MOCKOJIbKY CaMOCTOATENIBHBIN IOMCK METOO0B
pelIeHus MOCTaBICHHOMN 3a/lauy, KaK MOKa3bIBaeT MPAKTUKA, TpeOyeT HeCOM3MEpPUMO OONBIIUX 3aTpar
CO CTOPOHBI CTY/IEHTA U HauMeHee d(PPEKTUBHOMY BAPHAHTY PEILICHUS MOCTaBICHHON 3a/1a4u.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa nHGOPMATUKY 1 BEIYUCITUTEIHHON MaTeMaTHKU
KYpC: 3
KBaJupuKaAnus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

PaspaGorunkm:

B.K. Xox1oB, kaHj. TeXH. HayK, AOLEHT
M.H. I'epuies, kaua. ¢pu3.-MaT. HayK, JOIECHT
M. /1. FOnaeB, accucteHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-5 Cniocoben yuactBoBarb B ipoBeneHun  |OIIK-5.2 O6magaer crnocOOHOCTBIO K OCBOCHHIO HOBBIX
(byHIaMEHTAIBHBIX U TIPUKJIATHBIX 3HAHUW Ha OCHOBE M3YYCHUS JIMTEPaTyphl, HAYYHBIX CTaTei
UCCIIEI0BaHUI M pa3paboTOK, CAMOCTOATENBHO |U JPYTHX UCTOYHHKOB

OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIE,
MaTeMaTHYeCKHe METO/IbI NCCIICAOBAHMM

2. [Toxa3zare iy oneHUBAHHUSI KOMIIETEHIINIT
B pesynbrare n3ydeHus JUCIUTUIMHBL « BBelleHNe B aHAIIN3 JJAHHBIX)» 00y4YaroNIUNCs JTOJKEH:

3HATb:

#. cCTEeMbI KOHTPOJISI BEpCUi
#. Moy Python st pabotsl ¢ MaccoBamu, Tabiumamu, machine learning
#. cpencTBa BU3yallM3allid MaTeMaTHIeCKUX JaHHBIX B Python
#. OCHOBBI PEISILIMOHHBIX 0a3 TaHHBIX
#. ocHOBHI s13b1Ka SQL
#. OCHOBOTIOJIATAIOIINE IPUHIUITEI U METO/IBI MAIIMHHOTO OOYYEHUs
yMeThb:
. OCYIIECTBIISICh COBMECTHYIO KOJUTa0OpaInio yepes git
. UCTIONB30BaTh O6nbnuorekn numpy, pandas, matplotlib.pyplot, sklearn, torch
. UNTaTh, CO3/1aBaTh U PEIAKTHPOBATh PEISLMOHHAE 0a3bl JAHHBIX
#. co3maBaTh NPOCTEHIINE CUCTEMbI MAIIIMHHOTO O0Yy4eHHSI
BJIA/IETh:

T 3 I

#. pacripenieIEHHON cHCTEMOM yrpaBiieHus Bepcusimu Git
#. cpencrBamu s3bika Python aiist MmammHHOTO OrOydeHus
#. cpenoit Jupyter

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

KonTposnb ocBoeHns: 00y4aromuMucs y4eOHOro MaTeprasia IMpOBOJUTCS Yepe3 pean3alnio OONbIIOTo
COBMECTHOT'O IIPOEKTA M0 MAIIMHHOMY OOyUYEHHIO B TEUEHUHN CEMECTPA U €r0 yCTHOM 3alIUTOM.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Arrtecramsi 1o AMCUMIUIMHE «BBeneHue B aHain3 JIaHHBIX» OCYyIIECTBIsieTcs B (opme
mddepeHpoBanHOro 3aueta. OH NPOBOAUTCS B YCTHOH Qopme.

[TepeueHb KOHTPOIBHBIX BOIIPOCOB:

. Ilonstue npeamerHoi oonactu. [loHsATHE MOETTN TAaHHBIX.

. 'urore3a mopoxieHus JaHHBIX

. Ilpu3HakoBasi MaTpuIla U MaTPHUIIA PACCTOSHUIMA

. Tunbl TaHHBIX: CKAJISPHBIC U HECKASPHBIC, HETIPEPHIBHAS M JUCKPETHAS 00IacTh 3HAYCHUH.
. 3agaun 00ydeHus C yuuTeneM: KiacCuuKaIms U perpeccus, PyHKIIMOHAT KaueCTBa.

. O0Oy4enue kak 3aj1a4a ontuMu3anuu. OCHOBHBIE METOBI M IOAXObI. Perymspusanms

. O6yuenue 6e3 yuurens.

0NN N bW~

. umpy: npeAaCTaBICHUC MAaCCUBOB YUCCJI, OCHOBHBIC OICpalliu, KJIIACChbl, CTPYKTYPbIL
9. SCipy: MCTOABI pa6OTBI C BpCMCHHBIMU psAJIaMU, aHAJIUTUYICCKUC npe06pa30BaHH${

10. pandas: ureHue W 3anmuch B (haiii, KOMIIOHOBKA M aTpuOyIust TaOmui, (GpeiMbl, BIEKTPOHHBIC
TaOJIULBI

11. A3pik SQL: cTpykTypa 3ampocoB Ha si3bike SQL.

12. sqlite: ocHOBHBIE BO3MOXKHOCTH, HHTErparus SQL u python

13. TlonsiTue TpaH3aKIMHU.

14. sklearn: ocHOBHBIE aJITOPUTMBI, IPUMEPHI MTPOCTHIX 3aJ1a4 O0YUCHUS




15. Heiipoceru, nx ocHoBHbIe THIBL. KapTel Koxonena, RNN, CNN, LSTM, GAN
16. theano, pytorch - 0oCHOBHBIE IPUHIIUTIBI
17. T'my6okoe oOydeHue: BBelleHHE, IPUMEPHI peaTn3aliy.

[IprMepbl KOHTPOJIBHBIX 33JaHUN:

1. Jlan ¢aiin ¢ Tabmurel mpu3HAKOB . HETIONHON M comepikamelt "mycop". TpeOyercs Hammcarh Ko,
KOPPEKTHO CUHMTHIBAIOIIUI JaHHBIC U3 (aiilia U CTPOSIIHA HEKOTOPhIE CTaHJAPTHBIE MPOCKIMH (THIIA
raBHBIX KOMIOHEHT WK KapT KoxoHeHa).

2. HNan ¢aiin ¢ AaHHBIMA BPEMEHHOTO psAna (HampuMmep, 3alpoCcOB Ha CEpBEp), ¢ MPOIMYCKaMHU H
"Mycopom". TpeOyercst poBecTH

3. Janel 2 pa3Hble 0a3bl JaHHBIX OCJIKOBBIX TOcCieqoBaTeNbHOCTeH. Haiitm mx MakcumanbHOe
nepecevyeHme

(Habopsl, mpencTaBIeHHbIE B 00enx 0a3ax) U ONTHUMaJIbHOE HU3KOPa3MEPHOE NPEACTABICHUE TSl HUX.

Kpurepuu onieHuBaHus
Bcero pabora onenuBaercs no 10-6anpHoi mkane. [1o koHKpeTHbBIM OuONMMoTeKaMm si3bika python ectsb
KOHTECTHI B crcTeMe ejudge, 1Mo OCTaIbHBIM TEMaM 3aJaHus B BUE jupyter-notebooks.
WroroBasi oneHka Ha nuddepeHINpOBaHHOM 3aueTe BBICTABISICTCS C Y4eTOM pabOoThl B CeMecTpe W
TIOJTHOTHI ¥ KAY€CTBA BBIITOJTHEHUS KypCOBOM PaOOTBHI.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHrpoBaHHBIA 3a4€T MPOBOIUTCS C YYETOM TEKYyIIeH yCIIeBAEMOCTH M PE3YJbTaTOB CHa4d
KypcoBoii pabotbl. [Ipm HeoOxomumocTd, B mporecce cobOeceoBaHHs CO CTYISHTOM MPOBOJMTCS
BBIOOPOUYHBIN ONPOC HAa 3HAHHE KOHTPOJIBHBIX BOIIPOCOB, PEIArafoTCsl TUIIOBBIC 33/1a9H.



3. IlepeyeHb THIOBBIX KOHTPOJIBHBIX 33aHUIH, HCNOJAb3yeMbIX /A OLEHKH 3HAHWH,
YMeHHii, HABLIKOB

Atrtecranuss  no  gucuMiinHe  «ba3pl  JaHHBIX»  ocyliecTBisercs B (opme
muddepeHpoBanHoro 3ayera. JuddepeHupoBaHHbIi 3aUeT MPOBOAUTCS B YCTHOM (hopMme.

[lepedyeHb KOHTPOIBHBIX BOIPOCOB:
1. Tlonstue npeamerHoit obnactu. [lonsarue moxmenu npenmerHoi. [lonsrue momenu
JTAHHBIX.
CereBast 1 uepapxudeckas MOJEIH.
OCHOBHBIC TIOHSTHS PENSIMOHHOW MOJETH: JOMEH, OTHOIIEHHE, KOPTEeX, aTpuoOyT,
olepalyy HaJ OTHOUICHUSIMHU.
Turb! TaHHBIX: CKATSIPHBIE U HECKAJISIPHBIE.
[TonsTHe Ga3bl JAHHBIX U PESALMOHHON 0a3bl TaHHbIX.
[TonsiTve epeMEHHOM OTHOLIEHUS (PESILIMOHHON [TIEPEMEHHOM ).
[ToHsiTHE KOPTEKHON NMEPEMEHHOM.
[lepemennas, onpeaeneHHas Ha JOMEHE.
Omnepanust coeqMHEeHNs: BHyTpEHHEe, BHEIIHEe (JeBOe, IPaBoe), HOJIHOE
10. Omepanust 1ecHHS.
11. DKBUBaJIEHTHOCTb PEJSALMOHHOM anreOpsl U PeIsIIMOHHOTO UCUMCICHHS Ha KOpTexXax
12. DKBUBaJICHTHOCTD PEJSAIMOHHOMN anreOphl U PEISIIMOHHOTO HCYUCIICHHUS Ha JOMEHAaX.
13. OTHoweHue, THM, 00BEKT, JOMEH, KOPTEX: B3aUMOCBSI3b IIOHATHH.
14. S3p1xk SQL: cTpykTypa 3ampocoB Ha si3bike SQL.
15. S3pik SQL: CBsA3B C pensAMOHHON alreOpoi.
16. SA3bixk SQL: cBsI3b C pEISIMOHHBIM HCUNCIICHHEM Ha KOPTEXKaXx.
17. A3k SQL. Pa6orta ¢ orcyrerByronmu 3HadeHusmu (NULL).
18. BioxeHHbIe 3ampocsl B si3bike SQL.
19. CrpykTypa xpanumont mpoueaypsl/GyHkiuu B si3bike SQL.
20. Ilonarue s3pIka ompeneneHus AaHHBIX. OnpeneneHHe IOJb30BATENLCKOTO THIIA
JTAHHBIX.
21. TlousTue sA361Ka onpeaencHus nanubix. Co3gaHue TaOIUIIbL.
22. Ilondatue s13pIKa onpeenenus AaHHbiX. OnpeaeneHue orpaHu4eHui.
23. Tpurrepsl.
24. OcobenHocty XxpaHuMbIX npouenyp u pyukuuit B CYBJl MS SQL Server.
25. Ocobennoctr XxpanuMbIx npouenyp u ¢ynknuit B CYB/] Oracle. I1akeTsr.
26. O6mas apxurextypa CYB/I.
27. IloHATHE TPAH3AKIIHH.
28. OpraHusanus XpaHeHHs JaHHBIX Ha )KECTKOM JIHCKE.
29. Bunel (npeacrasienusi, VIEWs). Matepuaai30BaHHbBIC IPEICTABICHNUS.
30. MHaexcsl: Ha3HaUYEHHE U OpraHu3alys.
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[TprMepbl KOHTPOJIBHBIX 3aTAHUIA:
TumoBoe 3amaHWe TpeanoyiaraeT HamMCaHUE THUIIOBOTO 3alpoca Ha S3bIKax PesIHOHHON
anreOpsbl, peNsIuOHHOTo ncurcaeHus u SQL:
1. 3ampocel Ha W3BJICYCHHE MAHHBIX W3 OJIHOTO OTHOIICHHS C ITOMOIIBIO OJTHOM-IBYX
PENALUOHHBIX Onepanuii (OrpaHuYeHHe, TPOSKIINS)
2. 3anpochl Ha W3BJICYCHUE JAHHBIX U3 JBYX-TPEX OTHOIICHUH C MOMOIIBIO JABYX-TpPEX
PENAIUOHHBIX Onepanuii (BKI0Yasi, Kak MUHUMYM, OJTHO COSIMHEHNE)
3. 3ampochkl Ha W3BIICYCHHE JTAHHBIX W3 JIBYX-TPEX OTHOIICHHUU C ITOMOIIBIO JIBYX-TPEX
PENALUOHHBIX ONepanuii (BKI0Yasi, Kak MUHUMYM, OJTHO JIEJICHHE)
4. 3ampochl Ha U3BJICUCHUE JAHHBIX U3 HECKOJBKHX OTHOIICHHUH C TTOMOIIBIO HECKOIBKUX
PENALIMOHHBIX Omepanuid (BKIOYas COSAWHEHHE WIH/M JIeIeHHEe W TEOPETHUKO-
MHO>KECTBEHHBIC OTICPAITHH)



5. 3ampocsl, coaepsKalire BI0KEHHbIE 3apOChl
6. KowmrmekcHble 3ampochl, BKJIIOYAIOIIAE CIOXKHBIE BIIOKCHHBIE  3alpOChl, C
MHO>KECTBEHHBIMU OTEPAllUsIMU COCTUHEHHU S/ AeTICHUSI.
IIpumepsl 3amau:
1. HaiiTi nmpou3BOIUTENH, IETaTH KOTOPHIX (XOTS OBl OJHA) MPOAAIOTCS BO BCeX ropojax (B
KOTOPBIX BOOOIIE €CTh Mara3uHbl).
2. Haiitn marasunsl (B MOCKBE), B KOTOPBIX IPOJAIOTCS JIeTaaud BecoM He Ooiee 15 xr,
KoTopble IpousBoasTcs B [lapuxe nin bepnune.
3. HailiTu Mara3uHbl, y KOTOPBIX aCCOPTUMEHT MpOJaBaeMbIX JeTaliell TakoW ke, KaK y
JAHHOI'O MarasuHa X.

TunoBoii BapuaHT KOHTPOJIbHO-TeCTOBOM padboTel (KTP) BritouaeT 4 TeopeTnueckux 3aaHusl B
(opMe 3aKpbITBIX TECTOBBIX BOIPOCOB M 3 3ajJjaHMe Ha cocTaBieHue 3ampoca. IIpumepsl
BapuaHToB — B npwioxkeHuu. IIposenenne KTP mnpenycmarpuBaercs Kak B paMmKax
IIOJIyCEMECTPOBOIO KOHTPOJIS, TaK M, MPU HEOOXOIMMOCTH, B pamMKax AU(QepeHIMpOBaHHOTO
3aueta (B pamkax muddepernupoBanHoro 3adera KTP MoxeT ucmoap30BaThCsl Kak BMECTO, TaK
U COBMECTHO C ycTHbIM cobecenoBanuem). Eciu KTP npoBonutcs Ha nuddepeHpoBaHHOM
3ayere, TO 3a/Ja4d HYXHO pelaTh B TPEX BapHUaHTaX: Ha S3bIKaX PEJSALIHUOHHON anreOpsl,
pemsiuonHoro ucunciaeHus u SQL.

4. Kpurepuu oneHuBaHus

KTP, npoBoauMele B paMKax IOJyCEMECTPOBOIO KOHTPOJISA, B BapUAHTE C 4Ms TEOPETUUECKUMU
BOIpOCaMM M 3Ms 3ajladyaMM, OLIEHHWBAIOTCS IO CIEAYIOLIEH CXeMe: KaXKIbli TeOpEeTUYECKUI
BOIpOC OlleHHBaeTcss B 1 Oaul, kaxkaas 3agada B 2 O6auia — no 1 Oamny 3a KaXIyl BEpCUIO
3ampocy (Ha s3bIKe anreOpbl W Ha s3bIKe HcuucieHus). Bcero, Takum oOpazom, paboTa
oneHuBaercsa no 10-0ajapHOM HIKaJe.

HTorosas olieHKa Ha 3a4€Te BBICTABIIAETCS C YUETOM pabOThI B CEMECTPE U MOJIHOTHI U KauecTBa
BBINOJIHEHHSI KYpCOBOM pabOTHI.

5. MeToanyeckne MaTepuaJibl, onpee/siiome Npoueaypbl OeHUBAHUS 3HAHUI, YMEeHUH,
HABBIKOB M (MJIM) ONBITA 1eATEJIbHOCTH

JuddepeHurpoBaHHbIil 3aU€T MPOBOAUTCA C YUYETOM TEKYIEH yCIIeBaeMOCTH U pPE3yJbTaTOB
claun KypcoBoi pabotel. Ilpu HeoOxomumocTH, B mpolecce cobeceaoBaHUs CO CTYIEHTOM
IIPOBOAMTCS BBIOOPOUHBIN ONMPOC Ha 3HAHUE KOHTPOJIBHBIX BOMPOCOB, MpEJIararoTcsi TUIIOBBIE
3a/1a4ul.



