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AHHOTaNINA

JucuummimHa «AJITOpUTMHU3ANMS U MPOTPAMMUPOBAHKE» BXOIUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIPaBIECHUIO MOJATOTOBKHU/
cnenquanbHocT  13.03.02  «DnekTposHEpreTMka U IEKTPOTEXHUKA»  HAIpPaBIEHHOCTU
«InexkTpoMexanukay. Jucuumiraa peanmsyercs kadenpoit «Ne32y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

YK-1 «CnocoGeH oCyIIeCTBIsATh MOUCK, KPUTHUCCKUN aHAIM3 U CHUHTE3 HMHGOpMAaIUH,
MPUMEHSATh CUCTEMHBIN TTOJAXO0/ JIJISl PEIICHUs] TOCTABICHHBIX 3a/1a4»

OIIK-2 «CnocobOeH pa3pabaTplBaTh aIrOPUTMbI WU KOMIIBIOTEPHBIC IPOTPAMMBI,
MIPUTOJIHBIC JIJISI TPAKTUYECKOTO TPUMEHEHUS

CopepxaHue AUCUMIUIMHBI OXBaThIBA€T KPYI BOIPOCOB, CBA3aHHBIX C MOCTPOSCHUEM
QITOPUTMOB W UX pealu3alueil Ha fA3bIKaX MPOrpaMMHUpPOBaHUS JUIsl IOCJIEAYIOLIETO
MPUMEHEHHUS B aBTOMaTU3UPOBAHHOM IIPOU3BOJICTBE.

[IperonaBanre MUCHMIUIMHBI TPEIyCMaTpUBaeT cleayiomue (OpMbl OpraHU3aHUU
yueOHOro Ipoliecca: JIEKIHH, 1a0opaTopHble paboThl, CAMOCTOSITENbHAS pa0oTa 00y4JaroIerocs.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTeCTaIUs B opMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsET 3 3adeTHhIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs M0 AUCIUIUIMHE «PYCCKUH »



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE
1.1. [lenp mpenomaBaHus MUCHUIUIMHBI 3aKIIIOYACTCS B MOJYUYCHUU OOYYarOIIUMUCS
TEOPETUYECKMX M TMPAKTUYECKHMX HAaBBIKOB Ui peaju3allid alrOPUTMOB Ha  fA3bIKax
MpOrpaMMUPOBaHUS ISl MOCTEAYIOIIET0 MPUMEHEHHUSI B aBTOMAaTU3UPOBAHHOM ITPOU3BOJICTBE Ha
3IEKTPOIHEPreTUUECKUX MPEATIPUATHSIX.

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhICIIeT0 oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS 0 JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMH WM WX YacTaMu. KoMneTeHIMy U UHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHp KOMIETEHINH U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpymnmna) Konn Ko u HauMeHOBaHME HHIUKATOPA
KOMIIETEHITHH HauMEHOBaH1e JIOCTHIKEHUS] KOMITIETEHIIUU
KOMIIETEHIINH
YK-1 Cnocoben
OCYIIECTBIISATh
MTOUCK,
KPUTUYECKUHN
YHuBepcanabHble AHaIIHS H CHITEs VYK-1./1.3 npuMeHsieT METObI U CPEACTBA
KOMITETCHIINH MHopMaIH, aHajan3a OOJIBIINX TAHHBIX
MPUMEHSATD
CUCTEMHBIN TOIXO]]
JUTSL peIIeHUS
MOCTaBIIEHHBIX
3aja4
OIIK-2.J1.1 BbIOMpAET SA3BIKH
OIIK-2 Cnocoben | mporpaMMHpOBaHUS U CPeIbl pa3padOTKU
pa3pabaTbiBaTh UH(GOPMAIIMOHHBIX CUCTEM M TEXHOJOTUI
ITOPUTMBI U OIIK-2./1.2 pa3pabaTbIBaeT alrOpUTMBbI U
Ob6menpodeccnoHanbHbIe | KOMIIBIOTEPHBIE KOMITbIOTEPHBIE ITPOTPaMMBI,
KOMITETCHIIH MIPOTPaMMBl, MpeAHa3HauYeHHbIE JIs1 TPAKTUYECKOTO
MPUTOJHBIE JJIs PUMEHEHUS
MPAKTUYECKOT O OI1K-2./1.3 BBITIOJNHSET OTIAAAKY U
MPUMEHEHUS BepHU(PUKAIINIO pa3pabOTaHHBIX
KOMITBIOTEPHBIX MTPOTrpamMm

2. Mecro nuctutuinHbEL B cTpykType OI1
JuctunnmHa MokeT 0a3upoBaThCS HA 3HAHUAX, paHee MPUOOPETEHHBIX OOYYAIOIIMMHCS TPU
V3YYECHUU CIEAYIOIUX AUCIUTLIIAH:

—  «udopmatukay,
— «Maremaruka. MateMaTUuecKuil aHaIu3,
— «Maremaruka. AHATUTUYECKAsI TEOMETPUS U JIMHEHHas anredpay.

3HaHI/I$I, IMNOJIYYCHHBIC TIpU H3YUYCHUH MaTCpuajia HaHHOﬁ JUCHUIIIIMHBI, HWMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJI30BAaTbCA IMPU U3YUCHUHN APYTUX AUCHUILINH

— «OcHoBBI HH(OPMAITMOHHON 6E€30IaCHOCTHY;
— «MHpopMalOHHBIE TEXHOIOTUN;

— «Cucrembl 1 METOJIbI UCKYCCTBEHHOTO MHTEJJIEKTA B DJIEKTPOIHEPI€THUKEN;




—  «DIJIeKTpOoCcHAOKEHUE Y,

— «lIpousBojcTBEHHAS MPEIIUTIIIOMHAS MPAKTUKAY;

— «IloaroroBka K MpoLeAype 3alIUThI U 3aUTa BHITYCKHOH KBaTHM()UKAITHOHHON PabOThI».

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI

JlanHbie 00 00IIeM 00beMe MUCHHUILUIUHBI, TPYIOEMKOCTH OTACIBHBIX BHIOB y4eOHOMH
paboTHI MO TUCHMILIMHE (M pacipeieieHUue ITOM TPYIOEMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUITIIUHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpaM
Neb
1 2 3
Oobwan mpyooemKkocmp OuCyuUnIUHLL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacos npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCETO vac. 34 34
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktudeckue/cemunapckue 3aastus  (I13),
(gac)
nabopaTtopHbie paboTsl (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (1ac)
9K3aMeH, (Jac) 36 36
Camocmossmenvnas paboma, Bcero (4ac) 38 38
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3auq, OK3. JK3.
OK3.*%*)

*k
[IpuMeuaHue:  kaHAMAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH TUCIUILIMHBI [0 pa3/ieiaM U BUIaM 3aHSITHI.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Ta6n1/1ua 3 - Pa3,[[eJ'IBI, TEMbI JUCHUIIJIMHBI, UX TPYAOCMKOCTDH

Paznensl, TEMBI TUCIUITIIMHBI Jlexuma | 113 (C3) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 6

Paznen 1. OcHOBHI aNrOpUTMU3AITIT 4 5 13
Paznen 2. OcHOBBI TPOrpaMMHUPOBAHUS 6 5 13
Paznen 3. Bosnbliive JaHHbIE U 0a3bl JAHHBIX 7 7 12
HUroro B cemectpe: 17 17 38
Hroro 17 0 17 0 38

HpaKTI/I‘-ICCKaH IoATOTOBKAa  3aKJIO4YaCTCA B

0o0y4JalmuMHUC  OMNpPENETeHHBIX  TPYJIOBBIX
npodecCHOHATIBHOMN 1S TeTbHOCTBIO.

HEINOCPEICTBEHHOM  BBIIIOJIHEHNUU
GyHKIUH,  CBS3aHHBIX  C

4.2. CopneprkaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabauIe 4.

Oynyrueit




Ta6mmma 4 — ConepxaHue pa3aesioB U TEM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Pa3nen 1. OcHOBBI aITOPUTMHU3ALMHT

Tema 1.1 [onsiTue anropurt™ma.

Ompepenenue anroputma, (GOpMBI 3alUCH M CBOICTBA AlTOPHTMA.
Ba3oBble aNrOPUTMUYECKHE CTPYKTYpPhl M NPHHIMIBI CTPYKTYPHON
ATOPUTMHU3ALIUH: ICPEBbsI, THHAMUYCCKAS TAMSITh.

Tema 1.2 TIpuMeps! KITACCHYSCKHX AITOPUTMOB

Pabora ¢ MaccHBaMu: COPTUPOBKA, YMHOMKEHHE alTOPUTMOB, OCHOBHBIC
AIITOPUTMBI TIPOCEUBAHHS

Anroput™ EBKiHza 17151 HAXOKICHHUS HAUOOMBIIET0 OOIIEro ACTHTENs,
yucnadubonaun. HopmanbHoe pacnpenenenue, MaTeMaTHYECKOE OKHaHuUE.
CraTHCTHKA: CpEIHEE BEPOSITHOCTHOE 3HAYCHHE CITyYailHO BEMYMHEL,

MeauaHa, aucnepcusi, TeopeMa baiieca

2 Pa3nen 2. OcHOBBI IPOrPaAMMHUPOBAHMS

Tema 2.1 DBomonus MpOrpaMMHPOBAHUS

HucTpyMeHTh mporpammupoBanus. Hanbosee BocTpeOOBaHHbBIC SI3BIKU
nporpammupoBanue (Java, SQL, Python, C#, C++, C, JavaScript) n ux
HazHayeHue. [IpoekTupoBaHue U BHEAPEHHUE IPOrPaMM Ul PELLIECHUS 3a/1a4 B
3JeKTpodHepreTuke. Texunueckoe 3anganue Ha [10. TectupoBanue
MIPOrPaMMHBIX IPOAYKTOB.

Tewma 2.2 [ToHsATHE aNTOPUTMHYECKOTO TIPOTPAMMHUPOBAHHUS

CyIIHOCTh TaHHBIX, KTacCU(pUKaIMs JaHHBIX. [IpocThic u
CTPYKTYpUPOBAHHBIE JTaHHEIE.

uxuiel 1 onepaTopkl. bubnnoreku s3pika nporpamMupoBanus Python
IIepemennas u koncranra. @ynkuuu u npouenypa. [loanporpammsl u ux
B3auMoselictBre. OObEKTHO- OPHEHTHPOBAHHOE POTPAMMHUPOBAHUE.

3 Pasnea 3. Boabumime 1aHabIe U 02361 JAHHBIX

Tema 3.1 Bonbmme qa”HHbIE

[NonaTne 6ONBIINX TaHHBIX, 0COOEHHOCTH cOopa MaHHEIX. ba3sl  6aHKH
JAHHBIX. JKU3HEHHBIH UK 0235l JaHHBIX, STAIbl IPOCKTUPOBAHMUS.
CTpyKTypa U IMoIIb30BaTeIH OONBIINX TAaHHBIX. SI3BIK 3aIIpOCOB
SQLTewma 3.2 ba3sl qaHHBIX

CtpykTtypa 6a3bl nanHeix. [IpoextupoBanue 6a3 naHHbIX. PensnnonHas
MoJienb JaHHBIX. ObecrieueHne 1eT0OCTHOCTH JaHHbIX. TeopHs
HOpMaH3aud. AHOMAIHK 100aBICHUS , MK3MEHEHUSI U YIaJICHHS JTaHHBIX.
3amaun TeOpUH HOpMaTu3auu. MHOrO3HAYHASI 3aBUCHMOCTb.
3aBUCHUMOCTHLCOEINHEH .

Tema 3.3 Bonpockl opraHu3amniu 60bIINX TaHHBIX

PacnpesienieHre CUCTEMBI U KIIMEHT-CEPBEPHBIX PUIIOKEHU. Mozemnu

JAHHBIX.

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U X TPYAOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Ta6ﬂnua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 Hux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYJOEMKOCTh, |MPaKTHYECKOH |pa3merna
/1 3aHATUN 3aHATUN (gac) MOJTOTOBKH, | IHACIUT

(dac) JIUHBI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.




Ta6mmia 6 — JlabopaTopHbIe 3aHITHS M MX TPYJ0EMKOCTh

Ne
n/a

HaumenoBanue nabopatopHbix padboT

TpynoemMKkocTsb,
(dac)

N3 Hux
MPAaKTUYECKOMN
MOATOTOBKH,
(dac)

Ne
paznena
JIACLIMIT

JIMHBI

Cemectp 6

JlabopatopHas padora 1.1 Pa3paboTka
aropuT™Ma paboThl KaJIbKyJIaTopa

1

JlabopaTopnas padota 2.1 IIpocreiimme
Maremarrdeckue oneparmu B Python

JlabopaTopnas paboTa 2.2 YCIOBUS U IIUKIIH B
Python

JlabopaTopnas pabota 2.3 PaboTa ¢ maTpunamMu

gl W DN

JlaboparopHras pabora 2.4 Pazpaborka n
TECTUPOBAHUE
pOrpaMMHOro npoaykra «Kanekymnsrop»

I e

1
1
1
1

NN N N -

JlabopaTopnas pabora 2.5 3HaKOMCTBO ¢
OUOJINOTEKOM
matplotlib

JlabopaTopHnas paboTa 2.6 3HAKOMCTBO C
6ubnuoTekamu pandas u numpy

Jlabopatopnas pabora 3.1 CocraBienue
TEXHHYECKOTO
3aJ[aHusl Ha pa3paboOTKy 0a3bl JAHHBIX

-

[HEN

w

Jlaboparopnas padota 3.2 Pa3paboTka apXUTEKTypbI
0asbl JaHHBIX

10

JlabopaTopnas padota 3.3 Co3naHue 00bEKTOB
JaHHbIX

11

JlabopaTtoprass pabora 3.4 3amonHeHHE TaOIHII
JaHHBIMH

12

JlabopaTopnas pabora 3.5 TectupoBanue pabOThI
0a3mbl
JIAHHBIX

N W W -

N W W -

w| W w w

Bcero

17

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosiTensHON paboOThI M €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabauna 7 — Busbl caMmocToATeIbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboThI
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia 30 30
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pegepata (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 4 4
ycneBaemoctu (TKY)
Jomamuee 3amganne (/13)
KonTponbubie pabotel 3a0uHnKOB (KP3)
[ToaroToBKa K MpOMEXKYTOYHOM 4 4




arrectanuu (I1A)

Bceero: 38 38

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTS1 CAMOCTOSTEIBHOM PabOThl 00YUYAIOIIUXCS 10 TUCIUTUTHHE (MOIYJIIO)

Y4eOHO-METOIMUECKNE MaTePHAIbl JIJII CAMOCTOSITEIIbHONH PabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb nMeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3JAHUN
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEH B TadIuUIe 8.
Tabnuua 8— [lepeyeHb Ne4aTHBIX U AIEKTPOHHBIX YUEOHBIX M3AaHUI

Kom1uecTso 3x3eMInsipoB
Hlup/ bubnmorpaduyeckas ccpiika B Oubmmorexe
URL anpec (KpoMe 371EeKTPOHHBIX

IK3EMILUISIPOB)

https://znanium.com/ Maptunmn C.A., CHMOHOB -
catalog/document?id=399782 | B.JI., Xpamuenxo M.B. Ba3sl
JnaHHbIX. [IpakTHyeckoe
npumenenue CYBJISQL u
NoSQL-tuma 1151 mpuMeHeHus
MPOCKTUPOBAHUS
MH(POPMAIIMOHHBIX cUcTeM. M.

Dopywm, 2022

https://znanium.com/ Hlycrpora JI.W., Tapakanos O.B. -
catalog/document?id=375855 | Bassr nannbx. M.: HAL]

WH®OPA-M, 2021

https://znanium.com/catalog/ I'puropreB A.B., Hcae E.A. -
document?id=395614 MeTo/pl ¥ aITOPUTMBI 00PaOOTKU
naaabeix. M.: HULL TH®PA-M,
2022

https://znanium.com/catalog/ Hansu O.I'., 3enenkos 10.A. -
document?id=384994 MeTobl, MOJIENH, CPEICTBA
XpaHeHHUsI 1 00pabOTKH JaHHBIX.
M.;

BysoBckwuii yuebnuk, 2022

7. IlepeueHb 371EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaITMOHHO-
TEJICeKOMMYHUKAIIMOHHONH ceTu «MHTepHeT», HEOOXOIUMBIX JJii OCBOCHHUS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHUKAITMOHHOU ceTh «HTepHeT»

URL anpec HaumenoBanue

https://github.com/ Github

https://arxiv.org/ arXiv HayuHblii )ypHaJI C MOCIECHUMHU JOCTHKCHUSIMH B 00JIaCTH

HNCKYCCTBCHHOI'O MHTCJIJICKTA



https://znanium.com/
https://znanium.com/
https://znanium.com/catalog/
https://znanium.com/catalog/
https://arxiv.org/

https://www.kaggle.com/ | Kaggle. ba3sl OTKpBITBIX TaHHBIX

https://www.elibrary.ru baza MmeronuuecKkux mocoOuil M HAyYHBIX CTaTeH

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0OECHEUeHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[lepedeHp UCONB3yeMOr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Tabmuna 10— [lepeuens nporpaMmMHOro obecredeHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHIUUECKON 0a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
JlexumoHHas ayIuTOpuUs 21-21
MynbTUMeAniHAS JIEKIIUOHHAS ayIUTOPHS 21-18

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXKYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
oOyyaromuxcst Mo JTUCUMIUIMHE IpuBeAeH B Tabnuue 13.
Tabmumua 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHs MPOMEKYTOYHOH aTTeCTalluu

Bug HpOMC)KyTO‘-IHOﬁ aTTCCTallu1 Hepequb OLICHOYHLIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyYaloUIMMHCS TIPUMEHSETCS 5-0ajuibHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6annpHast ~ mIKaa ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS cpOPMHUPOBAHHOCTH KOMIETEHIIHH

Or1eHKa KOMIIETEHIHT

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiubHas mKana PaKTep (bopmp



https://www.kaggle.com/
http://www.elibrary.ru/
http://www.elibrary.ru/

Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3J1aracr;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIHUYHO) ™
GATTCHO TECHO TNPHUBSA3BIBAET YCBOCHHBIC HAYUHbIC TOJIOKEHUS C MPAKTUYECKOM
JIeATEeITLHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJHO BJIaJICCT CHCTEMON CIICIHMAIM3HPOBAHHBIX IIOHITHH.
— o0yyJaronuics TBEPI0 YCBOMII MPOTPAMMHBIN MaTepual, TPaMOTHO U
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JUTEpaTyphl,
«ODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;
P — YBS3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOH JI€SITEIBHOCTHIO
«3a4TECHO»
HaIlpaBJICHUS,
— apryMEHTUPYET HayYHBIC MTOJ0KEHNUS,
— JieJIaeT BBIBOABI U 000OIIEHNUS;
— BJIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX OHSITHH.
— oOyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONHMpasCh HAa 3HAHHUS TOJBKO OCHOBHOMU
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKN U HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITHIBACT 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
«3a4TEHO)
HaIlpaBJICHUS;
— cJ1abo apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUU BBIBOJIOB H 0000IIIECHUI;
— YaCTUYHO BJIAJACET CUCTEMOM CIECIMAIM3UPOBAHHBIX OHSITH.
— o0yyJarouuicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TIpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAINPaBIICHUH;
«HE 3a4TEHO»

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE TOTOKEHUS;
— He GOpMYIHUPYET BEIBOJIOB M 0000IICHUIA.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bormpocs! muist sx3amMena npecraBieHsl B Tadbauie 15.

Tabnuia 15 — Boripocsl a1 9k3aMeHa

Kon
Ne n/nn [Iepedyens BOIpOCOB AJIsA dDK3aMEHA
WHIMKaTOpa
dakrop(bl), CIIOCOOCTBYIONINE MOSBICHUIO MOHITUS YK-1.14.3

OonbIINEJaHHBIE:

A) mapkemunzogvie KaMnanuu

b) cnuscenue uzdepircexk na xpanenue 0aHHbIX

B) mosiBneHne HOBBIX TEXHOJOTHUH MOTOKOBOW 00pabOTKHU
JTAHHBIX

I') BeImycK 6a3 naHHBIX ¢ 00paOOTKON JAHHBIX B TAMSTH
[Tpo6emoit OONBIINX JaHHBIX MOXKHO CUUTATh

A) u3-3a yzpo3vl 6e30nacHocmu nepcoHanNbHbIX OAHHBIX
2Padrcoan ycioxicHeHvl npouedypol c6opa OaHHbIX

b) orcyTcTBHE pecypcoB it XpaHeHus: HHPOpMaIuu

B) ner npoGiem

Br16epute BepHOE YTBEPKIECHUE O OONBIINX JTaHHBIX.




A) npoonema 601bUIUX OAHHBIX — IMO MaKas npoodnema,
K020a npu cyuyecmeyrouiux mexHoa02uiax XpaHeHus u
oopabomku CYUHOCIHAA oopabomka OaHHBIX
3ampyonena uiu Heeo3MOMNCHA
b) Gonbmiue nanHbie — 3T0 00pabOTKA WM XpaHEHHE Ooee
1T6 nadopmarun
B) Oospmme naHHblE — 3TO SBJICHHE, Korja IU(pOBBIE
JaHHBICHAN0OJIEE MOTHO MPEACTABIISIOT U3y9aeMblii OOBEKT
Bri6epute HeBepHOE YTBEPkKACHHUE O OOJBIINX JAHHBIX
A) mpobGiiema OONBIIMX MAaHHBIX — A3TO Takas Mpobiema,
KOrJla MpH CYHISCTBYIOIIUX TEXHOJIOTUSX XpaHEHUs |
00paboTKK CYITHOCTHAs 0Opa0OTKa MaHHBIX 3aTpyAHEHa
WJIH HEBO3MOXKHA
bB) 6onvuue oannvie — 3mo oannvie 06vemom 1To
B) Gonbiine nanxele, Kak MpaBuiio, HE CTPYKTYPUPOBAHbI
YeThIpe OCHOBHBIX XapaKTEPUCTUKH OOJIBIIHX JAHHBIX:
A)  virtualization,  volume,  variability, vehicle
(BUpTyanu3auus, o0beMm,
BapUATHUBHOCTb,
TPaHCIIOPTAOETHLHOCTH )
b) variety, velocity, volume, value (pa3znoo6pasue,
CKOPOCTb,00bEM, LIEHHOCTD)
B)  Verification, volume, velocity,
visualization(Bepugukaims, 00beM, CKOPOCTb,
BU3YaIH3aIus)
I')  Video, value, variety, volume (Buzeo,
CTOMMOCTh,pa3HO00pasue, 00beM)

Bri6epute HE BepHoOe BricKka3biBaHME
A) Oonvuiue 00vemvl OAHHBLIX NPUBOOAM K C1AOOU UX
CMpYKmypu3zayuu,  HOIMOMY  NOAGNAEMCA  MAKOe
pasnoobpazue 0aHHbIX
b) YBEJIUYUBIIASICS
MIPOU3BOIUTENIEHOCTh

TEJIEKOMMYHHUKAIIMOHHBIX KaHAJIOB IpUBENa K POCTy 00beMa
nepenaBaeMoi HHGpopmaluu
B) ynemeBneHue cucTeM  XpaHEHMS Ha  €IUHMIIBI
WHPOPMAMUTIPUBEIYT K POCTY PHIHKA OOJIBIINX JaHHBIX
[Monsitie variety B KOHTEKCTe OOJBIIMX JaHHBIX O3HAYACT
A) paznooobpazue munog OaAHHBIX, GKIANOUAIOUWUX 8 CEOs
CMPYKmMypuposanuvle,  NOIAYCMPYKMYPUPOGAHHbIE U
HeCmpPYKmypupoeanuule
B) BBICOKast CKOPOCTh TEHEPUPOBAHUS TAHHBIX
B) pa3Hble THUIIBI JTAaHHBIX B KOJOHKAX TAOJUI] PEISIIMOHHBIX
CYB/]
I') pa3HooOpasue otpacieil, SBISIIOIIMXCA HCTOYHHKAMHU
JTAHHBIX
ba3re1r jaHHEBIX — ATO
A)  coeoKynnocmbv  OAHHBIX,  OP2AHU308AHHBIX

noonpeoeneHnbIM nPasuIam
b) coBOKymHOCTH mporpamMm Jjisi XpaHeHHUs U 00pabOTKU
00JIBIINX MacCUBOB MH(MOpMaLIUU
B) onpesnenenHast COBOKYIHOCTh HMH(pOpMaIUu
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I') uarepdetic, moanep >KUBArOIIHIA

HAIOJIHEHNE UMaHUITYIMPOBAHNE JAaHHBIMU

Jyist gero npenHa3HaueHbI 0a3bl JaHHBIX ?

A) 1U1s1 BBITIOJTHEHUST BBIYMCIICHUHN HA

KOMITbIoTepeD) JUIsl MPUHSATHUS YIIPaBICHUECKUX

peleHuit

B) ona xpanenus, o6no61€HUA U NOUCKA OAHHBIX

ba3pl TaHHBIX, B KOTOPBIX ISl CBS3H MEXKIY OOBEKTaMu
UCIIOJIB3YIOTCSI CTPYKTYPBI B BUJIE I€PEBHEB, HA3bIBAIOTCS:
a) uepapxuueckue

0) ceTeBbIC

B)

pENSAIMOHHBIC

') OOBIYHBIC

be3 kaknx 00OBbEKTOB HE MOXKET CYIIECTBOBAThH 0a3bl
naHHbIX?A) 6e3 popm

bB) 6e3 maonuy

B) 6e3

3anpocosl’)

0e3 0TUeTOB

Tabmuus! B 0a3zax JaHHBIX

npeIHa3HauYeHBIA) 11t 0TOOpa U

00paboTKH JaHHBIX Oa3bI

B) nns aBTOMaTH4YECKOTO BBITIOTHEHUS TPYIIIITBI

KoMaHAB) J71s BBOJIa JAHHBIX 0a3bl U UX POCMOTpa

I') ona xpanenus oannvix 6a3ot

st yero npegHa3HaueHbI

3anpockl? A) Ui XpaHeHus

JTAHHBIX 0a3bl

b) nns BeIBoJ@ 00pabOTaHHBIX JAaHHBIX 0a3bl HA IPUHTEP
B) 014 oméopa u o6pabomku oannvix 6azvt

I') nuist BBOa MaHHBIX 0a3bl M MX MTPOCMOTpPaA

ConepXuT U Kakyro-HuOyb nH(popmaluio Tadbiuia 6a3bl
JAaHHBIX, B KOTOPOM HET HU OJHOM 3amucu?

A) mycTas TabnMia He COAEPKUT HUKaKO nHpopMauu
b) nycmaa maobnuuya codepyicum  ungopmayuio
B) tabnuna 6e3 3anuceil cylecTBOBaTh HE MOKET

I') mycras Tabnuua coaepuT uHOpMAIU0 0 OyaylIIux
3anucsax

ba3pl TaHHBIX, B KOTOPBIX JaHHBIC MPECTABIICHBI CETIMU B
00BEKTHI MOTYT OBITH CBS3aHBI APYT C JPYTOM JHOOBIM
KOJIMYECTBOM CBsI3€H, Ha3bIBACTCS

a) cemesole

0)

PEISAIIMOHHBIC

B)

HepapXHIeCKUe

') OOBIYHBIE

Kakne CYB/] noaHOCTBIO MOJIaratoTcsi Ha ONepaTUBHYIO
aMsATh IPH XpaHeHUH HHpopmarmu?

a) Oracle

0) BigTable

0
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B) HBase

SI3bIKU TpOrpaMMHUPOBAHUS MOXKHO TPYNITUPOBATH
Ha:A) CTOPOTUIIM3UPOBAHHEIE;

b) HectpororunuzupoBaHHbIE;

B) éce nepeuucnennvie eapuanmal éepHul.

OCHOBHBIM IJIIOCOM CLIEHAPHBIX SI3bIKOB
(CKpUINTOBBIXA3BIKOB) SIBJISIETCS:

A) ynpouEHHBINA CUHTAKCHUC

b) 6vicmpee komnunupoeannvix
A3BIKOBNPOZPAMMUPOCAHUSA

B) nectporas tunuzanus

S13BIK IPOrpaMMMPOBAHUS — ITO

A) 5TO BUJ] CHHTaKCHCa UMEIOIINI CBOU

IIpaBHJia B3aBUCUMOCTH OT IIPUHAJIEKHOCTU

b) aT0 Habop KOMaHA /I ONPEAeIEHHOTO MPUITOKECHHUS
B) 3mo navop uncmpyxkyuii 013 Mauiunbl

') Habop CMMBOJIOB UMEIOIUH CBOIO (DYHKIIMOHATIBHYIO

CTPYKTYpY

SI3bIKM BBICOKOTO YPOBHSI AENATCSA Ha (BBIYEPKHYTH

JUIIHUNABAPUAHT):

A)

IIpouenypusie

b) Jlornueckue

B) Mawunno-opuenmuposanmsie

') OOBEKTHO-OPUEHTUPOBAHHEIE

K ocHOBHOMY HenOCTaTKy fI3bIKa MPOrpaMMHPOBAHUS

PythonmosxHo oTHEeCTH:

A) cnumikom MHOTO ide 11 pa3paboTKu

b) omcymcmeue ynpaenenuem namamoio

B) otcyrcTBHE mOAAEPKKH

[TpeoOpa3oBanue Bceil HporpaMMel, IMpeICTaBIEHHONW Ha

OJIHOM M3 S3BIKOB MPOTPaMMHPOBAHUS, B MAalIMHHBIE KObI

Ha3bIBACTCS

a)

MHTEpIIpeTalen

b)

Komnunauuei

B) xomnoHoBkoM

I') renepauueii koga

ITpu pemeHny 3a1auu Ha KOMIIBIOTEPE HA dTAre OTIAIKU

MIPOrpPaMMbl HE BBIMOJIHSETCS ...

A) 3anuce anzopumma Ha A3vIKe NPOZPAMMUPOCAHUS

b) TpaHciAnMs NCXOJHOTO TEKCTA

nporpaMMbiB) TecTHpoBaHME MTPOrPaMMBbI

') KoMIOHOBKA MTPOrPaMMBbI

BepHbIM siBIsIeTCS YTBEpKIEHUE, UTO ...

A) TNOHATUSA «TPAHCIATOP» U «KOMIIMJIATOP»
ABIIIOTCACUHOHUMAMHU

b) nonsTHE «KOMOHUIATOPY ABJISETCS O0siee OOLIMM 110

CPAaBHEHHUIO C ITOHATHEM (TPAHCIISITOP»

B) nonamue «mpancaamopy agaaemca donee oouum no

CPABHEHUI0 C NOHAMUEM (KOMRUIAMOP»
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[') NOHATHA «TPAHCIAATOP» U «KOMITHIIATOP»

HE3aBHCHMBbI

ApYr OT Apyra

IIppu pemeHnn 3agauM  HA  KOMIBIOTEpE Ha
ATanenporpaMMUpPOBAHUS HE BBIIOJIHAETCS ...

A) BBIOOp sI3bIKa TPOTPAMMUPOBAHUS

b) yrounenue cnoco00B OpraHu3anuy JaHHBIX

B) cunmakcuueckas omnaoka

I') 3anuce airopuT™Ma Ha sI3bIKE€ IPOrpaMMHUPOBAHUS

[ToHATHSA «KOMIIWIIATOPY» U «UHTEPIIPETATOP»

00BEeTMHEHBIOOIIUM TTOHSATHEM «_ ».

A)

3arpy3uuk

b)

OTJIQUUK

B) mpancnamop

Komnusiuyst v uHTEpIpeTanus IpeacTaBiIsioT COO0H ...

A) 08a npUHYURUATLHO PAZTUYHBIX MEMOOA MPAHCIAUUU

b) nBa cuHoHuMa ans 0003Ha4YeHMs IMpoliecca NepeBoja

MIPOrpaMMHOI0 KOJa C sI3bIKa IMPOrpaMMUPOBAHUS

BBICOKOI'OYPOBHS Ha MalIMHHBIA S3bIK M CO3JaHUS

ucrnonHseMorodaina

B) nBa cuHoHmMMa 11t 0003HAYEHUS Ipolecca

MIOCTPOYHOT0OaHAIN3a U BBIIIOJHEHHUS IPOTPAMMHOI0 KOJ1a

') nBa Tana 3arpy3Kku OnepanuoHHON CUCTEMBI

Anropurm — 3T0

A. npasuna évinoHeHUA ONPEOEICHHBIX 0CUCMEUIL;

b. opuenTtupoBaHHBIH Tpad, yKa3bIBAIOUIUI
MOPSIOKUCIIOIHEHUST HEKOTOPOro Habopa KOMaH;

B. mnoHsTHOE MW TOYHOE TpEANUCAHHE HCIIOJIHUTENIO

COBEPILUTH MIOCJIE0BATEIBHOCTD JENCTBUN,

HAIPAaBJIEHHBIX HA JIOCTH)KEHUE MIOCTABJICHHBIX LIEJeH;

I'. Habop KOMaH[ 17151 KOMIIbIOTEPA.

Hononnure  ¢pasy: «OT  7110060r0  UCHOITHUTEINS

HeTpebyercs »

A. cobmroaaTh NOCIe0BATEIbHOCTh

JIECTBUN;b. yMeHne TOUYHO BBINOJIHATH

KOMaH/Ibl,

B. BBINONHATH BCIOMOTaTENbHbBIE AITOPUTMBIL;

I'. nonumamo cmoicn anzopumma

CBOMCTBO alropuT™Ma, 3aKI0Yaroliecs B TOM, YTO KaXKJ0€

NeiCTBME MW QJITOPUTM B LEJIOM  JOJDKHBI ~ UMETh

BO3MO>KHOCTb 3aBEpILEHUS, HAa3bIBACTCSA

A.

pE3yJIbTaTUBHOCTD;

b. maccoBocTb;

B. auckperHoCTS;

I. koneunocmo

CBOMCTBO aJITOpUTMA, 3aKIFOYAONIUECS B OTCYTCTBHE

OLIMOOK, aNTOPUTM JOJKEH HPUBOAUTH K MPABUILHOMY

pe3ynbTaTy A BCeX JONMYCTUMBIX BXOIHBIX 3HAYEHHSX,

Ha3bIBACTCSI
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A. TUCKPETHOCTH;

b. pesynomamuenocmo;

B.

MacCOBOCTb;

I.

KOHEYHOCTh

ANTOpUTM BKIIIOYAET B ce0s BETBIICHUE, €CIIH:

A. OH COCTaBJIEH TakK, YTO €ro BBIIIOJIHEHUE NpEAroaraet
MHOT'OKPAaTHOE IOBTOPEHUE OAHUX U T€X )K€ JEHCTBUN;

b. x00 eco évinonnenua 3agucum om UCMUHHOCMU MeX
USTUUHBIX YCTI08UTL;

B. ero «komaHabl BBINOJHSAIOTCS B  TOPSAJIKE  UX
€CTECTBEHHOI'O CJIEIOBAHUS APYT 34 APYIOM HE3aBUCUMO OT
KaKHX-TH0O0 YCIIOBHIA;

I'. oH npeicTaBUM B TAOJIUYHOU opme

Bormpocsr (3amaun) nis 3avera / qud . 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mms 3adera / qudd. 3adera

Ne i/m [Tepeuens BompocoB (3a1a4) ans 3a4dera / qudd. 3ayera

Kon
WHJUKATOpa

Y4eOHBIM MJIAHOM HE IPELYCMOTPEHO

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeACTaBICHBI B Ta0mwmIe 17.

Tabmuua 17 — IlepeueHp TeM JJisi KYPCOBOTO MPOSKTUPOBAHHMSI/BHIIOTHEHHUSI KYPCOBOM paboThI

Ne mi/mm .
KYpCOBOil pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

BOHpOCLI AJid IIPOBECACHUS HpOMe}KYTO‘IHOﬁ arrecrallun B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmua 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsi TECTOB

Ne n/mt [TpuMepHBIii epedeHb BOPOCOB [Tl TECTOB Koz
WHIMKaTOpa
Tecr 1.1 Ilonarue anroputma. OIlIK-
2.1
Tect cocrout m3 10 BompocoB. Bpems BeimonmHenus 20 MHHYT. OIIK-2./1.2

TecTcuurtaercs COaHHBIM, €CJIN BBIIIOJHCHO HC MCHCC 60% 3aJlaHui

1. Anroputm — 310

A. npasuna évinoneHUs OnPeOeIeHHBIX 0eliCmeuil;

b. opuenTrpoBaHHbIN Tpad, yKa3bIBalOIUN MOPSIA0K UCIIOTHEHUS
HEKOTOpPOro Habopa KOMaHI;

B. nossiTHOE ¥ TOUHOE NMpeANHCcaHNne UCTIOTHUTEIIO

COBEPUIUTH MOCIIEI0BATEIBHOCTD JIEHCTBUM, HAIIPaBJIEHHBIX

Ha JIOCTH>KEHUETIOCTABIICHHBIX LEJIEH;

I'. Habop KOMaH JJIsi KOMITBIOTEPA.

2. JlononanTe ppazy: «OT 1F000T0 UCTIOTHUTEIS
HeTpelyercs »




A. co0IronaTe MociIen0BaTeIbHOCTh
JIEUCTBU;b. yMEHME TOUHO BBINOJHSTh
KOMaH/IbI;

B. BBITIOJIHATH BCIIOMOTATEIbHBIC aJITOPUTMBI;
I'. nonumamo cmuica anzopumma.

3. CBOICTBO alITOPUTMA, 3aKJTFOYAIOIIUECS B TOM, UTO KAXK0€
JIEHCTBUEH QJITOPUTM B II€JIOM JIOJDKHBI UMETh BO3MOYKHOCTh
3aBEpIICHUS, HA3bIBACTCSA

A.

PEe3yIbTaTUBHOCTE;

b. MmaccoBoCTB;

B. nuckperHoCTb;

I'. koneunocme.

4. CBOMCTBO aropuTMa, 3aKJIF0YaIOIINECs B

OTCYTCTBHE OIIMOOK, AITOPUTM JIOJIKEH

MIPUBOAUTH K IPABUIBHOMY PE3YyJIbTaTy JJIs

BCEX JIOMYCTUMBIX BXOHBIX 3HAUCHUSX,

HAa3bIBACTCSIA. TUCKPETHOCTD;

b. pezynemamuenocmas;

B.

MAacCOBOCTb;

I.

KOHEYHOCTb.

5. AJIropuT™M BKIIIOUYAET B c€0s1 BETBIIEHUE, €CIIU:

A. OH COCTaBJICH TaK, YTO €I'0 BLIIIOJIHCHHUE
IIPEIIT0JIaracTMHOIOKPAaTHOE TOBTOPEHUE OJHUX U TEX

JKe JIEHWCTBHIA;

b. x00 ezco ¢vinonnenua 3aeucum om uCMUHHOCIU MeX UAU UHBIX
ycnosuii;

B. ero xomaH1bl BBIIIOJIHAIOTCS B IIOPSIIKE UX €CTECTBEHHOTO
CJIEIOBaHMs JIPYT 3a IPyroM HE3aBUCHUMO OT KaKUX-THO0
ycnoBuii;I'. OH mpeacTaBuM B TaOIUYHOM Gopme.

6. CBOIICTBO aNropuTMa, 3aKITFOYAIOIINECS B TOM, YTO JII000e
JENCTBUEIO0KHO OBITh CTPOTO U HEIBYCMBICTICHHO OTPEENICHO B
Ka)KJOM ClIy4ae, Ha3bIBaeTCH. .

A. TOYHOCTB;

b. oemepmunuposannocmu;

B. xoHEUHOCTB;

I'. pe3yabTaTUBHOCTb.

7. CBOWCTBO aJITOPUTMA, 3aKTFOYAIONTNECS B TOM, YTO OJIUH U TOT
JKEAJITOPUTM MOKHO UCIIOJIb30BATh C Pa3HBIMU UCXOIHBIMHU
JIaHHBIMM, Ha3bIBACTCS. . .

A.

JIMCKPETHOCTH;

b. xoHeYHOCTD;

B. pe3ynbTaTUBHOCTB;

I'. maccosocmp.




8. AnropuT™M Ha3bIBAaeTCS TMHEHHBIM, €CIIH. ..

A. OH COCTaBJICH TaK, YTO €T0 BBIITIOJHEHUE
[IPEANOIAracTMHOTOKPATHOE IIOBTOPEHUE OJTHUX U TEX

JKe JeUCTBUM;

b. X0 ero BbIOJHEHUS 3aBUCUT OT UCTUHHOCTH TEX WU

HHBIX YCIIOBUH;

B. ero koMaHbI BHINOJHSAIOTCS B OPSIIKe UX €CTECTBEHHOI0
CJIe/IOBAHUA APYT 32 APYIOM He3aBHCHMO OT KaKUX-JI100
yciaoBHii;['. oH BKITIOYaeT B ce0s1 BCIIOMOTaTeIbHbIN aJrOpUTM.

9. AnropuT™ Ha3bIBaeTCs HUKIMYECKUM, €CIIH:

A. on cocmasnen mak, Ymo €20 6blnOJIHEHUe
npeononazaemmHo2OKpamHuoe no6mopenue 00HUX u mex
Jce oelicmeuii;

b. ero xomaH1bl BBIIOJIHAIOTCS B MIOPSJIKE UX €CTECTBEHHOTO
CJIEIOBaHMs IPYT 3a IPyroM HE3aBUCUMO OT KaKUX-THO0
yCIIOBUI; B. X0/ €ro BBINOJIHEHUS 3aBUCUT OT HCTUHHOCTH TEX
WJIU UHBIX YCIIOBUU;

I'. oH BK/IIOUaET B ceOsl BCIOMOTraTeIbHbIN aJIrOPUTM.

10. Anroput™, 3arucaHHbId Ha «TIOHATHOM) KOMIIBIOTEPY
SI3BIKETIPOTPAMMHUPOBAHUS, Ha3bIBACTCS
A. TUCTUHTOM;
b. nporokosiom anropurma;
B. npozpammoii;
I'. ucnosiHUTEEM ATOPUTMOB

11. [loamporpamma — 310 _
A) He3zaBHUCHMas OT OCHOBHAsI IPOrpaMMBbl TpYIIIa ONepaTopoB,
o(opMIIEHHas B BUJIE CAMOCTOSATEIbHON MPOrPaMMHOM €TUHUIIBI.
3anuchIBaeTCs OTHOKPATHO, OOpallleHue K Hell U3 OCHOBHOM
IPOTPaMMBIHE TTPOUCXOTUT
b) noBTopstomasics rpynna onepaTopoB, ohOpMIIEHHAs B BUJIE
CaMOCTOSITENTbHOW TIPOTPaMMHOM eIMHUIBL. OHa 3aIMChIBACTCS
OJTHOKPATHO, a B COOTBETCTBYIOIIUX MECTaX MPOTrPaMMBI
oOecrnieunBaeTOOpaTHOE 0OpaIleHUEe K Hel IO UMEHU
B) noemopawwasnca zpynna onepamopos, opopmiennan ¢ euoe
CaMOCMOAMENbHOU NPOZPAMMHOU eOUHUbL U 3ANUCAHHAA 6
omoenvHwlil aiin

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HON (OpPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeHo

10.4. MeToquveckre  MaTepUalbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHUpYOIMUX MNOPSI0K W MPOUEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallii O0yJaroIInXcs
I'VAIL




11. Meroauveckue yka3aHus AJisi 00yUJaIOmUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroanyeckue YyKazaHus JUId OOYYalOIIMXCS IO OCBOEHHUIO JIEKIIMOHHOI'O
MaTepuaia

OcCHOBHOE Ha3HA4YEeHME JIEKLIIMOHHOIO Marepuaiga — JOIMYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEHHE ydeOHOoro marepuaia. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax JIUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
byHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO I[O3HAHMSA, HOBEWUIINX
JOCTMO)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (GYHKUIMHU. JISKIUSA pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[TnanupyemMble pe3yabTaThl IPU OCBOEHUH 00y4YaroKUMUCS JIEKIIMOHHOTO MaTepuaa;

— T[IOJIyYE€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUM, YpPOBEHb
KOTOPBIX OIpeJIeNsAeTCs 11eJIeBOM YCTAHOBKOM K KaX/10i1 KOHKPETHO TeMe;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe HOPOQPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TpeAMETYy H
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsiBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEIbHON PabOThI;

— TOJy4YyeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuas (BbIACIATH TJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
dbopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepHall MOXET COIPOBOXKIAATbCA JEMOHCTpauued CIaioB H
UCIOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuaja IpH HPOBEIAEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATHUK I10 TUCHUIUINHE.

CTDVKTVDa OpEaAOCTABJICHHUA JCKIIMOHHOTO MaTCpraia.
— JIEKIIUH COTTIacHO pazzenam (Tabu.3) u temam (Tabdn.4).

11.2. Meroauueckue ykazaHus A OOYYaroIUXCS IO BBIIOJIHEHUIO JIAOOPATOPHBIX
pabot
B xone BbImomHeHHs Ja0OpaTOpHBIX pabOT OOydyaromMHCsA JOJKEH YIIIyOUTh M 3aKpeNnuTh
3HAHUS, TPAKTUIECKUE HABBIKH, OBJAJIETh COBPEMEHHOW METOIMKON M TEXHUKOW SKCIIEPUMEHTA
B COOTBETCTBUH C KBIM(UKALMOHHOM XapaKTepUCTUKOM oOydaromierocs. Beinonnenue
71a00paTOPHBIX pabOT COCTOUT M3 IKCIIEPUMEHTAIBHO-TIPAKTHYECKOH, PacYeTHO-aHAIUTHIECKOM
4acTeil 1 KOHTPOJIBHBIX MEPOTIPUATHH.

Brinonnenue mabopaTopHBIX pabOT OOydYarOmUMCS SIBJISIETCS HEOTHEMJIEMOW YacThbiO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TpHOOpeTeHHWE HAaBHIKOB WCCIEIOBAaHHUS TPOIECCOB, SBICHWH W OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUTHBI;

— 3aKpeIuvleHHe, pa3BUTHE U JIeTalU3allUs TEOPEeTHMUYECKUX 3HAHHWM, MOJYYeHHBIX Ha
JEKITHSIX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ananue ¥ TpeOOBaHUs K TPOBEIEHUIO J1a00paTOPHBIX paboT

JIaGoparophas pabota 1.1 Pa3zpaboTka anropurma paboThl KalnbKymsaTopa (24)

Pazpaboraiite amroputm s mporpammbl  «KambKymsTopy», KOTOPBIH  TIO3BOJSIET
CUMTBIBAThH C MOJB30BATEILCKOTO BBOJIA TPU CTPOKU: MEPBOE YHCIIO, BTOPOE YUCIIO, ONEPALHIO.



[Tocne vero omepanus qojkHaA ObITh MPUMEHEHA K 4YMciIaM. 3aTeM pe3yNbTaT BBIBOJIUTCS Ha
JKpaH.

B kauecTBe omepanuii paccMOTpETb: CIOXKEHHE, BBIYMTAHWE, YMHOXKEHUE, JIeJICHHE,
CTEINEeHb, BEIYMCIICHUE OCTaTKa OT JICJICHUS.

AJTOpUTM COCTaBUTDH B BUJIE CXEMBI.

JlaGopaTtopHas pabora 2.1 [Ipocreitmme maremaTudeckue onepanun B Python (24)

TpeOyeTcst onpenenuTh, IBISETCA JU JaHHBIA 0/l BUCOKOCHBIM. BHCOKOCHBIMU roJlaMu
CUMTAIOTCS TE T0Jia, OPSIKOBBIA HOMEP KOTOPBIX MO0 KpaTeH 4, HO mpu 3ToM He KpaTteH 100,
6o kpatex 400.

[Iporpamma nomkHa KOPPEKTHO pabotath Ha ynciax ot 1900 mo 3000.

BriBenure «BUCOKOCHBIN B Clly4ae, €CIIM CYUTAHHBIN I'OJ SIBJISIETCS BUCOKOCHBIM, U

«OOBIYHBII» B 00paTHOM CiTyYae.

JlabGopaTopHas pabota 2.2 YciaoBus u ksl B Python (24)

Pemmts 3amauy nHa Python. Ha Bxoj mporpamme mepenaercst HaTypaibHOE YHCIO N,
KOJIMYECTBO JJIEMEHTOB B TMOCJHeI0oBaTeNbHOCTH. [IporpamMma momKHAa BBIBOAUTH 4YacTh
IIOCJIEIOBATEIbHOCTH JIJIMHOM N BUJIA.

1223334444 ...,

T.€. YHCIJIO TIOBTOPSAETCS CTOJBKO pa3, KakoB HOMHMHAN yucia. Hampumep, mansa n=5 Ha
BbIXOJIe Iostydaem 12 2 3 3.

JlaGopaTopHas pabota 2.3 Pabora ¢ marpumiamu (44)
PeanusoBath 3amosiHEHME MATPUIBI 3MEUKOM WM 1O chnupanud (M0  3aJlaHUIo0
IpernoaaBaTesisl) BO3pacTaloIei MOCciIeI0BaTeIbHOCThIO HATYPAIbHBIX YHCIIE.

JIaGoparopHas pabota 2.4 Pa3zpaboTka U TECTUPOBAHUE POTPAMMHOI0 IIPOLYKTa

«Kanpkymnstop». (49)

PeanuzoBath anroput™ «KanbKysiasTop» Ha si3bIKe MporpamMmmupoBanust Python, kotopsiii
MO3BOJISIET CYUTHIBATH C MOJIb30BATEIBCKOIO BBOJA TPU CTPOKHU: IIEPBOE YHUCIIO, BTOPOE YHCIIO,
onepauuto. [locne yero omepauus JO/DKHA OBITh NMPUMEHEHa K 4uciaM. 3aTeM pe3yibTaT
BBIBOAUTCA Ha OKPaH.

B kauecTBe omepanuii pacCMOTPETH: CIOKEHHUE, BBIYMTAHHWE, YMHOXCHHE, ICIICHUE,
CTENEHb, BBIUUCIICHUE OCTaTKa OT JAEJICHHUS.

JIaGoparopHas padota 2.5 3HakoMcTBO ¢ 6ubanorexoi matplotlip (24)

1. Jlo6aBUTh TEKCT, B  KOTOPOM  JKMPHBIM  KpYHOHBIM  IIpupTOM  Oyner
HAIHCaHO

«JlabopatopHass pabGora Nely. Jlamee mocie pasgeneHuss ueproil Huxke Oyner
pacnonaratbcs uH@opmanus o cryaenre (OPHO, Homep rpynmbl, BapuaHT). 3aTeM IPUBECTU
ycioBHe BapuaHTa. J[OMyCTUMO HCIIONIb30BaHUE CMAMIIOB /Ui AeKOpUpoBaHus manku. [Ipumep:

2. [Toctpouts Tpu rpaduka GyHKUMH (10 BapHAHTY) B OJJHOU CHCTEME KOOpPJHMHAT,
MOJMUCATh OCH, Ha3BaHUE rpaduka, cienarb TaOIUYKY-JIETeHly C OMMCAaHUEeM KaKJI0W (yHKINU.
s moctpoenus rpaduka B3sTh He MeHee 30, HO He Oonee 50 Touek. /nama3zoH mocTpoeHUs
rpaduKoB BHIOpATh TAaKUM, UTOOBI XOPOILIO ObUTH BUIHBI BCE TPU (DYHKIUU.

3. 3amaTh MaccHB CIy4YalHBIX YMCEN B KOJIMYECTBE N, MOCTPOUTH TMCTOTPAMMY B
OTIpEIeTICHHOM IIBETE (TI0 BApUAHTY).

4. Beirpysute nepBbiif rpaduk Ha Google auck B ¢dopmate .jpeg, BTOpoil - B
dbopmare

.pdf.



BapwuanT 1

1. y =sin(x) - X, y = 1.5, y = X2, jerenya J0KHA PacroiaraTbCsi B JIEBOM BEpXHEM
yriy, rpadukyd U300pa3uTh pasHbIMU BHJAMHM TOYEK DPAa3HBIX IIBETOB, MOJAIMCH K rpadukam
pAacIoNIOKUTH B OJIUH CTOJIOCI.

2. [TocTtpouts rucrorpaMmy pacnpeneneHus (KeIThIM LBETOM), pa30MBKa Ha
OunrtepBasioB. CiydaiflHBIX TOYEK CTEHEPUPOBATH 86, pABHOMEPHOE pacIipe/iesieHue

Bapuant 2

1. y =cos(X) - X, y =2, y = X8, JlereH/ia 0JhKHa pacroyiaraTbCs B IPaBOM BepXHEM
yriry, Tpaguku M300pa3uTh pa3HbIMH BUAAMHU JIMHUN Pa3HBIX LIBETOB, MOANUCH K rpadukam
PacIoIOkKUTh B OJHY CTPOKY

2. [TocTpouts rucTorpamMmy pacupeneneHuss (KpacHBIM IIBETOM), pa3OuBka Ha 7
nHTepBaioB. Ciy4yailHbIX TOUEK creHepupoBaTh 550, HOpMaIbHOE pacnpeiesieHHe

Bapuant 3

1. ,y=4,y=x3, nerenaa I0JDKHA pacrojaraTbCcs B MPaBOM HIDKHEM YTy, TpapuKu
M300pa3uTh pa3HBIMU BUJAMHU TOYEK PA3HBIX IIBETOB, MOJAMHUCHU K IpaduKaM pacroyioKUTh B
OJIMH CTOJIOEI]

2. TloctpouTh rucTrorpamMMmy pacrpeaencHus (3eJIeHbIM IBETOM), pa3OuBka Ha 15
uHTepBaioB. CiyyaliHbIX TOUEK crenepupoBath 250, pactipeaenenue [lyaccona

Bapuanr 4

1. y =1In(x) - x, y=-1, y = x1.5, nerenia A07KHA pacnojiaratbCs B JIEBOM HIKHEM
yriry, TpaduKkyd M300pa3uTh pa3HBIMH BHJAMH TOYEK PAa3HBIX I[BETOB, MOJINUCH K rpadukam
PAacIIONIOKUTh B OJIMH CTOJIOEI]

2. [TocTpouts rucTOrpamMmy pacmpeneneHust (roay0ooro nseromM), pazomBka Ha 11
nHTepBajoB. ClyyallHbIX TOUYEK CTeHepUpoBaTh 643, pacipeelieHue HOpMalbHOE

Bapwuanr 5

1. , Y = -2, Y = - X2, Neredya J0JDKHA PacIojiaraThCsi B TMPABOM BEPXHEM YTy,
rpadukd M300pa3uTh pPA3HBIMM BUAAMU JIMHUHA pa3HbBIX I[BETOB, MOJIMUCH K Trpadukam
PacIIOJIOKUTh B OHY CTPOKY

2. TlocTpouTh THCTOrpaMMy pachpejaeieHus (3eleHyl0 I[IBeTOM), pa30MBKa Ha 5
uHTepBanoB. CiydyaliHbIX TOYEK CT€HEpUPOBATh 68, paBHOMEPHOE pacipeiesieHue

Bapuant 6

1. y =4sin(xX) , y =2, y = X - X2, Jeresjia J0JbKHa pacnojaraTbCcs B LIEHTpE,
rpadukd M300pa3WTh pa3HBIMH BUAAMH TOYEK pa3HBIX I[[BETOB, NOANMHCH K Tpadukam
PAacIIoNIOKUTh B OJIHY CTPOKY

2. [Toctpouth rHcCTOrpaMMmy pacnpeneneHusi (KelITbIM ILBETOM), pa30uBKa Ha &
uHTepBasIoB. CiyyaifHbIX TOUYEK creHepupoBath 150, pacnpeneneHrne HOpMaIbHOE

Bapuanr 7

1. y =4 cos(x) , y =-3, y = x+x3, Jeresia 10/pKHA pacrojaratbCsi CrpaBa B IIEHTPE,
rpaduku KU300pa3uTh pa3HBIMU BUIAMH JIMHHA pPa3HBIX [BETOB, MOAMHUCH K Tpaduram
PacIoI0XKUTh B OJJUH CTOJIOEI]

2. [TocTpouth rUcCTOrpaMmy pacrpeaeneHus (KpacHbIM IIBETOM), pa3OuBka Ha 9
nHTepBaioB. CiydailHbIX Touek crenepupoBath 650, pactipenenenue [lyaccona

Bapuanr 8



1. y =sin(X) - x , y=-1, y = Xx4-x2, jeresia J0JKHa PacIojaraTbCs B IEHTPE BHU3Y,
rpadpukd M300pa3uTh pa3HbBIMM BUAAMU TOYEK pa3HBIX [BETOB, NOANMHMCU K Tpaduxam
PacIoI0kKUTh B OJHY CTPOKY

2. [TocTpouTh rHCTOrpaMMy pacrpeneneHusi (YepHbIM IBETOM), pa30uBka Ha 8
nHTepBanoB. Ciny4daitHbIx Touek creHepuponath 1000, pactipenenenrne HOpMalIbHOE

BapuanT 9

1. y =In (x) +x, y = 3, y = Xx+X2, Jerenia J0JpKHa pacroyiaratbCs B IPAaBOM HUKHEM
yriy, Tpaguky M300pa3uTh pa3HbIMU BUAAMHU JMHUN Pa3HbIX LIBETOB, MOANUCU K rpadukam
PACIOIOXKUTH B JBA CTOJIOLA

2. [TocTpouts rucTOrpaMmy pacrnpesaenaceHus (MyprnypHbIM LBETOM), pa30uBka Ha 20
uHTepBanoB. CiydaliHbIX Touek creHepupoBath 440, pacrpeneneHue paBHOMEPHOE

Bapuant 10

1. , Yy = 2.5, y =x-x3, nerenaa J0JDKHA pacrojiaratbcsi B LIEHTPE CBEPXY,
rpadukd HM300pa3uTh pPA3HBIMH BUAAMH JMHUKA pa3HBIX [BETOB, IOANUCH K Tpadukam
PACHOJI0XUTH B OJTHY CTPOKY

2. [TocTtpouts rUCTOrpamMMmy pacupefeneHust (roiayObIM I[BETOM), pa30OuBKa Ha 5
uHTepBasioB. CiryyaifHbIX TOo4Yek creHepupoBathb 550, pacnpeaenenue Ilyaccona

JlaboparopHas padota 2.6 3HakoMcTBO ¢ OubnuoTekamu pandas u numpy (24)

s nanabix Boston Houses Pricing BEIOTHUTH CIEAYIONINE ICHCTBUS:

1. [IpennoxkuTh METOABl aHamu3a BBIOPOCOB, YYHMTHIBAS OCOOCHHOCTH JaHHBIX.
3anonHuTh npomnycku. CaenaTh aHaIu3 BHIOPOCOB, YAIUTH BHIOPOCHI.

2. IIpoananu3upoBarh MaTpUIly KOPPEISALUN OLEHOK IO PA3NMYHBIM KPHUTEPUAM
KadyecTBa mpenojaBaHus. BbIiBUTH 3Hauumble Koppeisuuu. OOBSCHUTH BBICOKHE U HHU3KUE
KOPPEJIALHH.

3. CpaBHUTB MaTpULbl KOPPEJALMMI IS pa3HBIX IPEIMETOB.

4. [Tpoananu3upoBaTh ONUCATENbHBIE CTATUCTUKHU O MPENoaBaTeNsIM, pa3padoTaTh
METO/]] CPaBHEHUS IIpenoaBaTeied 10 MPUBEAEHHBIM TaHHBIM.

S, [Ipoananu3upoBaTh ONUCATENbHBIE CTATUCTUKU IO MpeAMeTaM, pa3paboTarh

METO/ CPaBHCHUS IPCAMETOB I10 JaHHBIM U3 Ha60pa.

JIaGoparopnast pabdora 3.1 CocraBieHHe TEXHHYECKOIO 3aJaHus Ha pa3pabOTKy Oazbl
JTaHHBIX (24)

JIaGopatophbie paboThl 3.1 — 3.5 ABNIAIOTCSA B3aUMOCBA3aHHBIMHU, BBIITOJHSIOTCS B YETKON
NoceI0BaTeNbHOCTH. B pe3ynbTaTe BbINOJHEHUS pabOT CTYAEHT peaau3yer 0a3y JaHHBIX IO
BBIOpaHHOW TEeMaTHKE.

[ToaroToBUTH TEXHUYECKOE 33aHNE HA 0a3y JaHHBIX 110 TEMaTHKaM Ha BBIOOD:

Kuuru nabopatopuu

Hayunsle paboTbl, 0myOIMKOBaHHbBIE COTPYAHUKAMU

CoTpyIHUKH HAyYHOH JIabopaTopuu

I'pyzonepeBo3ku

VYder u3MepuTeNbHBIX TPUOOPOB HA CKIIA/IE

TemaTtuka MOXKeT ObITh ITPEIOKEHA CTYIEHTOM M YTBEp K/IeHa MTPETo1aBaTesieM
TeXHquCKoe 3aJaHre Ha pa3paboOTKy 0a3bl JaHHBIX COCTaBISIETCS B COOTBETCTBHH C

I'OCT 7.70-2003. OcHOBHBIE MYHKTBI TEXHUUYECKOTO 3aJaHHUS.
1. Beenenue

oL E



HanmenoBanue nmporpaMmsl

Kparkas xapakTeprcTika 001acTH TPUMECHEHHS

YcnoBHBIE 0003HAYECHUS

OcHoBaHus I pa3padoTKu

HanmeHnoBaHue 1 ycioBHOE 0003HaYCHUE TEMBI pa3padoTKH
Haznauenue pa3paboTku

OyHKIIMOHATBHOE Ha3HAYECHUE

TpeboBaHus K IporpaMMe WIH MIPOrPaMMHOMY H3IETTHIO
TpeOoBanus k QyHKIMOHAIBHBIM XapaKTEPHCTHKA
TpeOGoBaHMs K HAICKHOCTH

VY cnoBus SKCIUTyaTanus

TpeboBaHMs K MapaMeTpy U COCTaBY TEXHUYECKHUX CPENICTB
TpebGoBanus Kk HHPOPMAIIMOHHOM U TPOTPAMMHOI COBMECTHMOCTH
TpeboBanus K 3amuTe HHPOPMALTUU

TpeOoBaHus K yIIakOBKE U MapKHPOBKE

CrneuunanbHble TpeOOBaHUS

TpebGoBaHus K IPOrpaMMHOM JTOKYMEHTALIUH

goNoohrwNEREPOENONE

JlaboparopHas pabdota 3.2 PazpaboTka apXuTeKkTypbl 0a3bl JaHHBIX (44)

JlaboparopHast pabota 3.2 sBisieTcs mpopospkeHue padotsr 3.1. Heooxoammo:

- MOJIrOTOBUTh MAaKET apXUTEKTYPhI 0a3bl IAHHBIX B BUJIC HE MCHEE TPEX TaOJIHIL;

- pacmucarh JOTHYECKHUE CBSI3U MEXKy TaOJIMIIaMu B 0a3e TaHHBIX;

- y4ecTh He0OXOIMMOCTh BBITPY3KHU TabIuIl, 3arpy3KH B 0a3y AaHHBIX QoTorpaduil
WA TOKyMEHTOB.

JlaboparopHas pabota 3.3 Co3nanue 00bEKTOB JaHHBIX (44)

Jlaboparopuast pabora 3.3 sBmsercs mnponopkeHue pabotsl 3.2. Hcmomszys SQL,
peann3oBaTh ApXUTEKTYpy 0Oa3bl NAHHBIX W JIOTHYECKUE CBSI3M MEXKIY TaOnuIamMu. Y4ecThb
HEO0OXOIUMOCTh BBITPY3KH TaOIUIL, 3arpy3Ku B 0a3y AaHHBIX (PoTorpaduii UIu TOKYMEHTOB.

JIaGoparopHas pabota 3.4 3anoaHeHne TaOIUL JaHHBIMU (44)
JlabopaTtopHas paborta 3.4 sBisieTcss mpojoipKeHrue padoTel 3.3. 3amoaHUTH TaOIUIBI
6a3bl naHHbIX B SQL. B kaxa0it Tabnuie 10mHKHO OBITH 3aII0JHEHO HE MEeHee 15 sdeexk.

JlaboparopHas pabdota 3.5 TectupoBanue paboThl 6a3bl JaHHBIX (24)
JlabopaTopHass pabota 3.5 sBusieTcss mnponaobkeHue pabotsl 3.4. Pazpabotath maH
TECTUPOBaHUs 0a3bl JaHHBIX. BBIMTOTHUTE OTIAMIKY.

Otuer o mabopaTopHOii paboTe NOIKEH COAepPkKaTh: TUTYIbHBIN JIUCT, OCHOBHYIO YacCTh,
BBIBO/JIbI 110 pPe3yJIbTaTaM UCCIIEJOBAHUM.

Ha turtynpHOM IHcTe MOJDKHBI OBITH yKa3aHbl: Ha3BaHHE TUCIUILIMHBI, Ha3BaHUE
nabopaTopHOM pabOThI, (aMUIMsg W WHUIMAIBl TpernojaBarens, GaMuiIdsg W WHHUIAAJBI
CTYJIEHTa, HOMEp ero yueOHOM! TPYIIIbI U JJaTa 3alUThl paOOTHI.

OcHOBHasi 4YacThb [JOJDKHA COJEp)KaTh 3aJlaHue, pe3yibTaThl AKCIEPUMEHTaIbHO-
MPAKTUYECKON pabOThI, pacueTHO-aHATUTHUYECKHE MaTepUabl, IMCTUHT KOJa/CKPUH dKpaHa.

Br1BosibI 1O IpOieIaHHOM paboTe TOJKHBI COJIEPKaTh OCHOBHBIE PE3YJIbTATHI 110

palore.

TpeboBanus k opopmIIeHHIO OTUETa 0 TabOpaTOPHOI paboTe
TuTynpHBIN TUCT OTYETA TOJHKEH COOTBETCTBOBATH IAOJIOHY, TIPUBEACHHOMY B CEKTOPE
HopMaTuBHOM nokymenTtanuu I'Y AIT https://guap.ru/standart/doc



OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpebGoBaHus npuBelIeHbl B CEKTOpe HOpMaTUBHOM JokymeHrtaruu ['YAII
https://guap.ru/standart/doc

[Tpu dopmHupoBaHMUM CIIUMCKA MCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. ITpumepsl odopMieHHs CIHCKAa HCTOYHUKOB
NPUBEJICHBI B CEKTOpE HOpMaTHBHOM HokyMeHTauuu I'Y ALl https://guap.ru/standart/doc

11.3. Meroauueckue yKazaHus JUIsi 0Oy4arOMIMXCs M0 MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B Xxoje BBITIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpEerojaBaressi, HO 6e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcs 1o 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTENIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, Yy oOydaromierocs Gpopmupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIepHOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIUXCASBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

11.4. MeTtoauueckre yKazaHus JUIsl OOYYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH NPENYCMaTpUBAECT KOHTPOJb KayeCTBAa 3HAHUU
00y4aroImuxcsl, OCYLIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCLIUATIIINHBI.

B Teuenue cemecTpa CTyIEHTHI:

- 3alMIIAI0T JaOOpaTOpHbIE U MPAKTUYECKUE paOOTHI;

- BBITIOJHSAIOT TECTUPOBAHMSI 110 MaTepuanaMm Jekuuu B cpeae LMS.

JlaboparopHas paboTa cuuTaeTCs BHIIIOJTHEHHOW, €CIIM COOTBETCTBYET CIEAYIOIIUM KPUTEPUSIM:
- MMeEETCs II0CIEA0BATEIbHOE OIMCAaHUE BBINOJIHEHMS 3aJaHus, KaXKIbIM IIar omnucaH
MOJIHOCTBIO U JOCTYITHBIM SI3bIKOM, 0OOCHOBAHbI BCE JIEUCTBUS;

- IPUBEJICH CKPUHILIOT pabovero npoiecca B IPOrpaMMHOM MPOIYKTE;

— B 3aKJIFOYCHUM NPUBEICH KPAaTKUM aHaJIu3 pe3yJbTaTOB MOJACIHPOBaHUA. B mpoTMBHOM
CiIy4ae 3aJlaHie CYUTACTCS HE BBIIIOJHEHHBIM.

Tectol cocrosT u3 10 BonpocoB. Bpems BeinosineHus 20 MuHyT. TecT cunTaercsi CAaHHBIM, €CIIN
BBINIOJIHEHO He MeHee 60% 3a1anuii BEpHO.

Pe3ynbrarhl TEKylIero KOHTPOJIS COOOLIAIOTCS CTYJEHTaM HEMOCPEACTBEHHO Ha CIEAYIOLIEM
3aHATUU. Pe3ynbTarbl TEKyLIEro KOHTPOJ YCIIEBAEMOCTH YUYUTBHIBAIOTCS IIPU IPOBEACHUU
IIPOMEKYTOUHOM arrectanuu. 1Ipy HEMpOXO0XKIEHHH TEKYIIEro KOHTPOJIS CTYAEHTY CTaBUTCS
OLICHKA «HEYJIOBIETBOPUTEIBLHOY.

11.5. Metoauueckue yka3aHus JJis OOYYAIOUIUXCS MO0 MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[IpomexxyTounass  arrecraiss  OOydyarOIIMXCs ~ MPEAyCMAaTPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO JuciuruinHe. OHa BKIIIOYAeT B
ceOs:



— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYYEHHBIX OOydYalomMMCcs B Ipoliecce
U3y4eHHs BCeH AMCUUIUIMHBI WIKA €€ YacTH, HABBIKOB CAMOCTOSITENIbHOU paboThl, CHOCOOHOCTH
NPUMEHATh MX JUIA PEHICHUs NMPAKTUYECKUX 337ady. JK3aMeH, KaK IPaBWIJIO, MPOBOAMTCS B
NEepuoJl SK3aMEHAIMOHHOW CECCHMHM M 3aBEpIIAeTCs AaTTEeCTAlMOHHON OLIEHKOH «OTIUYHOY,
«XOPOILIOY, «yIOBICTBOPUTEIHHOY, KHEYJOBIECTBOPUTEIBHOY.

Jljia omycka K 9K3aMeHy J0MyCKaeTcs CTYACHT HEOOXOAUMO BBIMOJIHUTD U 3aIIUTUTh HE
meHee 10 maboparopHbix paboT. B mpoTuBHOM cilydae OlleHKa 3a 9K3aMeH OyJeT CHIKEHa.
®opmar sk3amMeHa — tectupoBaHue. Tect cocrout u3z 30 BompocoB. Bpemsa BbinonHeHus 60
MUHYT. TeCT cuuTaeTcsi CAAaHHBIM, €CJIU BBIIIOJIHEHO He MeHee 60% 3aiaHuil (BBIMOIHEHO MEHEe
18 3ayianuii BEpHO).

Cucrema OIEHOK IpPH MPOBEACHUU MPOMEKYTOUYHOM aTTeCTAllMM OCYIIECTBIISACTCS B
COOTBETCTBUU ¢ TpeboBanusmMu [lonoxenuit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywarommxcs Mo nporpaMmaM BbICIIETO
oOpazoBanusi» U «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa yueOHOW paboThl
cryneHtoB B 'Y AIy.
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