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1. He.]'ll/l, 3a/1a494 1 IVIAHUPYEMBbIEC PE3yJIbTaThbI Oﬁy‘leHI/lﬂ o JTMCHMIIJINHE

K ocHOBHOIi 11en OCBOEHUS TUCIHILIHHBI «boJbIine JaHHBIS» MOXHO OTHECTH (popMupoBaHHe y
CTY[I€HTOB TNpO(eCcCHOHATbHON KOMIIETEHIMU B 0OJacTH pa3pabOTKM M MCIOJIb30BAHUS CUCTEM
00paboTKu U aHayin3a OOJNBIINX MACCUBOB JAHHBIX, U3YUYEHUIO TEOPETHUECKUX OCHOB IIOCTPOCHHUS U

(YHKLIMOHUPOBAHUS TOJOOHBIX CUCTEM.

K ocHOBHBIM 3agadaM JUCHUIIIINHBI «bonpmme JaHHBIC) OTHOCATCA:

. Pa3paboTka MeToauK aBTOMaTU3auu 00paboTKH OONBIINX JTAaHHBIX.

. W3yunth TeopeTHuecKrue OCHOBBI IMOCTPOEHUS CUCTEM OO0pabOTKM M aHaiau3a OOJIbIINX
JIaHHBIX.

. W3y4unTh OCHOBHBIE SI3BIKOBBIC W BU3yaJbHBIC CIOCOOBI OpTaHHU3AIH, OTOOPAXKCHHS H

MaHMITYJIMPOBAHUS TaHHBIMU T10]] YIIPABJICHUEM CHCTEM 00pabOTKH 1 aHaIu3a OOJBIINX JaHHbIX.
. N3yunTh TEOpETHYECKNE OCHOBHI MIOCTPOCHHS U (PYHKITMOHUPOBAHHS MOJOOHBIX CHCTEM.

OO0yuenue o quctuiuinHe «bobie qaHHbIe» HaNpaBlieHO Ha (JOpMUPOBAaHUE Y OO0YJAIOLITIXCS

CIEIYIOIINX KOMIETSHIINH:

Kox 1 HamMeHOBaHNE KOMIIeTEeHIINIi

MHIMKATOPHI TOCTHKEHUSI KOMIEeTEeHIIUH

[1K-1.
CriocobeH pa3pabarbiBaTh TpEOOBaHUS U

[POEKTHPOBATh MPOrpaMMHOE OOecTieueHHe.

MNIIK-1.1. 3naer:

[B0o3MOXHOCTH CylIECTBYIOLIEH
[IPOrpPaMMHO-TEXHIUYECKON apXUTEKTYPhI
BO3MOXXHOCTH COBPEMEHHBIX M MEPCTIEKTHBHBIX|
CPEICTB pa3pabOTKU MPOTPAMMHBIX IPOAYKTOB,
TEXHUYECKUX CPE/ICTB

MeTononoruu pa3paboTKu IpOrpaMMHOTO
oOecrieueHrs U TEXHOJIOTUU
POrpPaMMHUPOBAHUS

MeTOoM0IOr M 1 TEXHOJIOTUH TIPOSKTUPOBAHUS
1 UICTIOJIH30BaHMsI 0a3 JTaHHBIX

SI3p1Ku popmanuzany PyHKIIMOHATBHBIX
crienuukanui

MeTob!l ¥ pueMbl (hopMaTU3aIuy 3a1a4q
MeTob! U cpeicTBa IPOSKTUPOBAHUS
POrPaMMHOTO 00ECIICUCHUS

MeTomb! U cpeicTBa MPOSKTUPOBAHUS
[IpOrpaMMHBIX HHTEp]EicoB

MeToab! U cpeicTBa MPOEKTUPOBaHUs 0a3
TaHHBIX

[ IpUHIHITE TOCTPOCHMSI U BUJIBI APXUTEKTYPBI
KOMITBIOTEPHOTO TIPOTPAMMHOTO 00SCIICUCHHS,
TuroBkie penieHus, OUOINOTEKN
[TPOrPaMMHBIX MOJYJIEH, Ta0IOHBI, KJIaCChI
00BEKTOB, UCTIOJIb3yEeMbIE MTPU Pa3pabOTKe
[IPOrPaMMHOTO 00eCTIeUeHUS

UTIK-1.2 Ymeem:

[IpoBOAUTE COOP M CHUCTEMATHU3AIIHIO
TpeOOBaHUI K KOMIIBIOTEPHOMY MTPOTPAMMHOMY
00€CIIeUCHUIO




[TPOBOJIUTH OLIEHKY U 00OCHOBaHHUE
[PEKOMEHTYEMBIX PEIICHUI;

[IPOBOJIUTH OLIEHKY U 000CHOBaHHE
[PEKOMEHIYEMBIX PEIICHHIA;

MICTI0JIH30BaTh CYIIECTBYIONINE THIIOBHIE
pelleHus U 1a0I0OHBI IPOSKTUPOBAHUS
KOMITBIOTEPHOTO TIPOTPAMMHOTO 00€CTIeUeHNUS;
MPUMEHSATh METOJIbI U CPEACTBA
[IPOEKTUPOBAHUS KOMITBIOTEPHOTO
[IPOrpaMMHOTO 00ecreueHHsl, CTPYKTYp
JTAHHBIX, 68.3 AAaHHBIX, ITPOTrPpaMMHBIX
mHTEpEiicoB;

MPUMEHATH CYyIECTBYIOIINE CTAHAAPTHI I
pa3pabOTKU TEXHUYECKOH TOKyMEHTAIUU Ha
KOMIIBIOTEPHOE TIPOTPaMMHOE 00eCTICUCHHUE.

UIIK-1.3 Braoeem:

MHCTpyMEHTaMH W TEXHOJIOTHSIMH pa3paboTKH
TpeOoBaHuit u IIPOEKTUPOBAHMUS
[IPOrpaMMHOT0 00€CTIeYeHHUS;

MHCTPYMEHTAMHU U TEXHOJOTHSAMH Pa3padOTKH
[IPOTrPaMMHOTO KOJIa.

2. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM NPOrpaMMbl
Jucuunnuna «bosbiive JaHHBIE» OTHOCUTCS K YHCIY DJEKTHUBHBIX JUCHMIUIAH, OCHOBHOMN
npogeccruoHanbHOM 00pa3oBaTeIbHON MPOTrPAMMBI.

JlucuuiuinHa B3aUMOCBA3aHA JIOTMYECKM U COAEPIKATEIIbHO-METOIUYECKH CO  CIEAYIOLIUMHU
quciuminHamu 1 npaktukamu OITOIT:

. Teopust BepoATHOCTEN U MaTeMaTH4ECKasl CTAaTUCTUKA;
. OCHOBBI IPOrPaMMUPOBAHUS;
. ba3bl maHHEIX;
. Be6-pa3paborka;
. TectupoBanue mporpaMMHOTO 0OeCTIEUeHHS
3. CTpyKTypa U coaep:KaHue TUCHHUILINHBI

OO6m1ast TpyA0EMKOCTh JUCIUTIIMHBI COCTABISAET 4 3a4eTHBIX €IUHUIL, T.€. 144 akageMUYeCcKHX Jaca,
U3 HUX 72 4Yaca — caMmocTosATelbHas pabora CTyneHTOB. Bce OHM ocBamBaroTCs OOyYarOIIMMUCS B
CEIbMOM CeMeCTpe.

Bunel yueOHBIX 3aHATHI MO JUCHUIUIMHE: Jekuuu — | yaca B Hememo (Bcero 18 wyacos),
nabopaTopHble 3aHATHA — 2 Yac B Hezemo (Bcero 54 yacoB). @opMbl KOHTPOJIS — HK3aMEH.

3.1. Buanl yueOoHo0i#i padoThLl M TPYI0EMKOCTh

Ne i/ CeMecTpbI
., Koan4yecTBo
Bujx yueOHoi#i padoThI Cemectp Henens
JacoB
ceMecTpa

1 AYIUTOPHBbIE 3aHATHS 72 7 1-15

B Tom unciie:
1.1  Vleknuwm 18 7 1-15
1.2 |CemuHapcKue/PaKTUUECKUE 3aHITHS
1.3  [laboparopHble 3aHSATHUS 54 7 1-15
2 CamMocTosiTeIbHAsi paboTa 72 7 1-15




3 IIpome:xxyTOuHas1 aTTECTAIMS 4 16-17

DK3aMeH
HToro: 144
3.2. TemaTrn4eckHii ILIaH H3YYEHHAS THCHUILINHLI
Tpy10eMKOCTh, Yac
AynutopHasi pabora

CemuHa Camoc
Ne  |PasneJibl/TeMbl MHHAP [Ipaktu

ckue/ JTaGopar] TOSITE
n/m |IMCHUILTHHBI Bcero yecKas

Jlexunu [mpakTuye OpHbIE bHasl
MTOATOTO
CKHE BAHATHUS paborta
BKa

3aHITUS

1 MaremMarndeckue OCHOBBI aHanuzal35 4 13 18
AJITOPUTMOB
) [IpoexTsl «Bbimykmas oOonouka»  u37 5 14 18
«300paxxeHne MPOSKITUH ITOTUIIPaAY»

3 Peanuzaiust CTpyKTyp JaHHBIX 35 4 13 18
4 COPTUPOBKH 37 5 14 18
HTroro 144 18 54 72

3.3 Conep:xkanue TUCHUNIMHBI
MaremaTnyeckne 0OCHOBbI AaHAJIN3A AJTOPUTMOB
AcuMriToTHUecKkre 0003HaueHHs U CpaBHEHUE cKopocTelt pocta ¢pyHkuuit. CrangapTable QyHKIMNA U
o0o3HaueHusi. CyMMHpOBaHHE U OLIEHKH CyMM. [IpuMeHeHue pa3inyHbIX MaTeMaTHYeCKHX METO/IOB
JUTSL aHAJN3a CJIIOKHOCTH JITOPUTMOB. PeKkyppeHTHBIE COOTHOIICHHS. MeToj TOACTaHOBKH. MeTo
utepanuit. O0mas TeopemMa 0 peKyppeHTHBIX COOTHOLICHUSX U TPUMEPHI €€ TPUMEHEHUSI.

IIpoekTsl «Bpinykias 00010uka» n «300pakeHne MpoeKU MOJTHIIPA

I'padmueckmii maTEepdeiic mpoekra "Brimykmas oOomouka". Momynu W MOTOKH B si3bike Ruby.
Mopudukanuss  3TajJoHHOro Koja mpoekta "Beimmyknas o6omouka" B COOTBETCTBUM €
UHAMBUAYaIbHBIMU 3afaHusMu. [Ipoekt "M300paxeHue npoexkuuu noaudapa’. 3agaHue MOIU3apa.
N300pakeHre Mpoekuuu Mmoiudapa O0e3 yJaJeHuss HEBUIUMbIX JHHUHA. TeHM u IpOCBeTHI.
Opnomepuble koopauHatel. TeHbp or rpanu. llepeceueHne oTpe3ka ¢ MOTYyNPOCTPAHCTBOM.
OnTuMuzanus 3TaJIOHHOTO Koja mpoekra "M3oOpaskeHue NpoeKIUM Moiau3apa’: oTaeneHue ¢asbl
BBIYUCIICHUH OT (pa3pl n300pakeHus, yaajleHne TyOnuKatoB p&oep, MPeIKOMIWIALUS TpaHel, yuéT
0COOEHHOCTEH B3aMMHOIO pacrojiokeHuss pédep M rpaHel, rHe3poBaHue rpaHeil. Moaudukaus
STAJIOHHOTO  Koja mpoekTta "M3o0pakeHue MpoeKuMud nonmdapa" B COOTBETCTBHH  C
UH/IMBUAYaJIbHBIMU 33/1aHUSIMHU.

Peanu3auusi CTPYKTYp JaHHBIX

HenpepeiBHBIE M CCBIIOYHBIE peann3anuu. HemnpepslBHas peanusanus OIPaHMYEHHOIO CTEKa U
odyepenu, IBYX MU TpEX CTEKOB, OrPAaHUYECHHBIX B COBOKYMHOCTH, Ha 0a3e BekTopa. OIlleHKH
a¢¢dexkruBHOCTH. CCBUIOUHBIC peanm3ali  CIHUCKOB. Pa3nwuHbie  crocoObl  peanu3aiuu
JTUHAMHYECKOTO MHOXKECTBa (JIMHEHHBIM U TOCIENOBAaTEeNbHBI MOWCK, Tallula C MpsSMOi
ajpecaneid W OWTOBast peanu3anus). Xem-TaOnuipl ¥ Xem-QyHKuuu. OneHKH 3PQPEeKTHBHOCTH.
JlepeBbsi U OCHOBHBIE ONpEENICHHUS, CBA3aHHble ¢ HUMH. [IperncraBieHHe KOPHEBBIX IEPEBHEB
(AIBOMYHBIX U CWJIBHO BETBAIIUXCS). JIBOMUHBIE IepeBbs MOMCKA U oniepanuu Haa HuMmu. [loctpoenue
ujealbHO cOATaHCUPOBAHHOTO JI€peBa C 3aJaHHBIM YHUCIOM Y3J0B M €ro o0xon (Tpu BapHaHTa).
OneHka BBICOTHI CITy4alfHOTO JBOMYHOTO JIEpEeBa MOMCKa. AHAJIN3 NOUCKA C BKIIFOYEHHEM 110 IEPEBY U
BbIBOABI M3 Hero. I[IpencraBnenue o0 wupeansHo cOamaHcupoBaHHBIX, ABJI u kpacHO-u€pHBIX
ABOWYHBIX OCPCBbLAX IMMOUCKA. Hx CPaBHUTCIIbHBIC XapPAKTCPUCTUKHU U o0nacTu IMPUMCHCHMUS.



CoprupoBknu

BHyTpeHHHE COPTUPOBKU M UX OCHOBHBIE XapaKTepUCTUKU. COPTUPOBKA MPOCTHIMU BKIIOUEHUSMU U
aHanmu3 e€ ciokHOCTH. COpPTUPOBKM IPOCTBIM BBIOOPOM U HPOCTHIM oOMeHoM. Ilpocreiinue
MOJM(UKALUN My3bIPbKOBOM COPTUPOBKU. AHanu3 ciokHocTU. CopTupoBka ciusHueM. OueHku eé
€MKOCTHOM M BPEMEHHOM 3((PEKTUBHOCTH C MOMOIIBI0 TEOPEMBI O PEKYPPEHTHBIX olleHKax. Mies
MUpaMHUIaJIbHOW COPTUPOBKHU (COPTHPOBKHU € MOMOILBIO Kyun). Peanuzanus nupaMuisl Ha MacCHUBE.
HToroBslif anroput™ U aHayin3 3pPeKTHBHOCTH MUPaMHUIAIbHOM COPTUPOBKH. bpicTpast copTHpoBKa.
PexypcuBHass u wutepanmonHas Bepcun. OreHka TiyOuHBI cTeka. CpaBHeHHE OBICTpOH U
NUpaMUJAIbHON COPTUPOBOK. BHemHue coprupoBku. IIpocroe, ecTeCTBEHHOE M MHOIOIYTEBOE
cnusiHue. MHorogasHasi COpTUPOBKa M HauallbHOE pacnpesesenue cepuid. OnieHku 3pPeKTUBHOCTH U
METO/Ibl MOBBIIIEHUE CKOPOCTH pabOThl BHELIHMX COPTUPOBOK. Teopema o HIDKHEH IpaHMIe dyHcia
OOMEHOB JJIi TPOU3BOJIBHOIO aJITOPUTMa BHYTPEHHEH COpTHpPOBKU. [Ipumepsl aabTepHAaTHBHBIX
Oosiee OBICTPBIX AJNTOPUTMOB (COPTHUPOBKA MOACYETOM M LuU(poBas copTupoBka). [IpumeneHue
TEOPEMBl O PEKyppPEeHTHBIX OIIEHKaX Ui TIOJyYeHHUS OICHOK BpEeMEHHOH A((PEKTUBHOCTH
nUpaMUIaIbHON U OBICTPOM (B Xy/IIIEM, JIyUIIeM U CPeTHEM CIydae) COPTUPOBOK.

4. Y4eOHo-MeTOnMYECKOE 1 HHPOPMALMOHHOE O0ecIedeHue
4.1. OcHoBHas JuTeparypa
1. Meiiep, b. UHCTpyMEHTBI, anTOpUTMBI U CTPYKTYPHI JaHHBIX : yueOHOoe mocobue / b. Meiiep.
— 2-¢ mna. — MockBa : MHTYUT, 2016. — 542 c.— Tekcr: snekTpoHHbl // JlaHb

3NeKTpOoHHO-O0ubuoreynas cuctema. — URL: https://e.lanbook.com/book/100603 (nata obpamieHus:
25.09.2023). — Pexxum goctyna: 1t aBTOPHU3. TOJIB30BaTENCH.

2. CeipomsitHuKOB, B. I1. CTpyKTYyphI 1 anroput™bl 00paboTku naHHBIX: [IpakTukyMm : yueOHOe
nocobue / B. II. CeipomsataukoB. — Mocksa : PTY MUPDA, 2020. — 244 c.— TekcT:
AJIEKTPOHHBIH // Jlann : ANIEKTPOHHO-ONOIMOTEIHAS cUCTeMa. — URL:
https://e.lanbook.com/book/163915 (mara oOpamenus: 25.09.2023). — Pexum pocrtyma: s

aBTOPU3. ITOJIb30BATEIICH.

4.2. JlomosHMTeJbHAs JUTEpPaTypa

1. AmnanaceBuy, C. A. CTpyKTyphl U aJTOPUTMbI 00pabOTKM NaHHBIX. JIMHEHHBIE CTPYKTYPHI :
yuebnoe mocobue / C. A. AmanaceBuu. — Cankr-IlerepOypr : Jlans, 2022. — 136 c. — ISBN
978-5-8114-3366-7. — TekcT : aneKkTpoHHbIH // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAs CHCTeMa. —
URL: https://e.lanbook.com/book/206261 (nmara obpamenus: 25.09.2023). — Pexxum nocrymna: uis
aBTOPH3. MOJIH30BATENCH.

2. Maxkmanos, A. B. bonemme nannbie. Big Data / A. B. Makmanos, A. E. XKypasnes, JI. H.
Temaasikape. — 3-¢ w3a., crep. — Cankr-IlerepOoypr : Jlans, 2023. — 188 c¢. — ISBN
978-5-507-46866-9. — TekcT : 3neKTpoHHBIA // JlaHb : AIEKTPOHHO-OMOMMOTEYHAS] CHUCTEMa. —
URL: https://e.lanbook.com/book/322664 (mara obpamenus: 25.09.2023). — Pexum goctymna: ajs
aBTOPU3. NOJIb30BATEIICH.

3. Hypmarosa, E. B. VYmpaenenue Oonpmumu 0a3aMu JaHHBIX W BBICOKOHAIPY)KCHHBIMH
cuctemamu : yaeOHoe nocobue / E. B. Hypmarosa, P. ®@. Xana6us, JI. B. Byauna. — Mockga : PTY
MUPDA, 2019. — 120 c¢. — Tekcr : anekTpoHHbIH // JIaHb : 2EKTPOHHO-ONOIMOTEUHAs CUCTeMa., —

URL: https://e.lanbook.com/book/171496 (nmara obpamenus: 25.09.2023). — Pexxum nocrymna: uis
aBTOPU3. [TOJIb30BATEICH.

4.3 JIeKTPOHHBbIE 00pa30BaTe/IbHbIE PecypChl
DneKTpoHHBINA 00pa3oBareabHbINA pecypc TexHomoruu o0padOTKH OOBIIIX JAHHBIX:

https://online.mospolytech.ru/course/view.php?id=12091


https://online.mospolytech.ru/course/view.php?id=12091

5. MarepuajibHO-TeXHHYECKOe odecrnedeHmne
5.1 TpeOoBaHusi K 000PYAOBAHUIO Y MIOMEIEHUIO VISl 3aHATHI

JlaGoparopHble pabOTBl M CaMOCTOSTEIbHAasE paboTa CTYIACHTOB JOJDKHBI TPOBOAWUTHCS B
CHELMATU3UPOBAHHON ayIUTOPHM, OCHAIIEHHOW COBPEMEHHOW OpPITEXHUKOW M IMEePCOHAIbHBIMU
KOMITBIOTEpAaMH C TPOTPAMMHBIM OO0ECIIEYeHHEM B COOTBETCTBUM C TEMAaTUKOW H3y4aeMOro
Marepuana. Yucino pabouymx MecT B ayIUTOPUU JOJDKHO OBITh JOCTATOUHBIM Ui OOecredeHus
WHIUBHIYAIbHON paboThl cTyaeHToB. Pabodee MecTo mperojaBarens IOHKHO OBITh OCHAIIEHBI
COBPEMEHHBIM KOMIIBIOTEPOM C MOJKIIOUEHHBIM K HEMY IMPOEKTOPOM Ha HACTEHHBIN 3KpaH, WX
WHBIM aHAJIOTHYHBIM TI0 (YHKIIMOHAIHHOMY Ha3HAYEHUIO 00OPYIOBaHUEM.
5.2 TpeOoBaHUsI K IPOTPAMMHOMY 00€CIIEUEHUIO

Jj1g BBIIOSTHEHMSI TAOOPaTOPHBIX pabOT U CaMOCTOSITENIbHON paboThl HEOOXOAMMO CIIEAYIOIIEe
IporpaMMHOe oOecrieueHue:
1. Microsoft Windows.
2. Notepad++.
3. Microsoft office.
4 Be6-6payzep, Chrome.

6. MeToanueckne peKoMeHAAMN

6.1. MeToanueckue peKOMeHIAIUH JJIS1 PenogaBaTeJisi 10 OPraHu3auuu o0y4eHus

1. Ilpu MOArOTOBKE K 3aHATHUAM CJedyeT NpeABApUTEIbHO MpOopadoTaTh MaTepHas 3aHATHS,
MIPEyCMOTPEB €ro Iojlayy TOYHO B OTBEAECHHOE AJIs ATOro Bpems 3aHATus. ClieayeT NOAroTOBUTh
HEoOXOoIuMble Marepuajbl — TEOpEeTHYECKHe CBeNeHMd, 3ajaud U ap. Ilpu mposenenun 3aHsTHA
cllelyeT KOHTPOJIMPOBAaTh IOAA4y Marepuaja M pELIeHHE 3aJaHui ¢ y4eTOM y4eOHOro BpeMEHH,
OTBE/IEHHOTO /ISl 3aHATHUS.

2. HpI/I IMPOBEPKE pa60T M OTYCTOB CJICAYCT YUUTBIBATH HEC TOJIBKO IMPABUJIbHOCTDH BLINTOJTHCHHA
3aJJaHUii, HO U ONTUMAJIBHOCTb BEIOPAHHBIX METOAOB PELICHNUS, IPAaBUIIBHOCTD BBINOJIHEHHS BCEX €ro
I1aroB.

3. Ilpu opraHuM3anuud M TPOBEJACHUS 5K3aMEHOB B IPAKTMKO-OPUEHTHPOBAHHOH (opme
CJIelyeT UCMOIb30BaTh yTBEPKACHHbIE Kaenpoir MeTtonnyeckrue peKoMeH 1aluu.

6.2. MeToguuyeckue ykazaHusi s 00y4aloIMXcsl 10 OCBOCHUIO M CIHUIIIHHbI

W3yueHne NTUCHMITIMHBI OCYIIECTBIISETCS B CTPOTOM COOTBETCTBHU C 1I€JIEBON YCTAaHOBKOM B
TECHOM B3aMMOCBS3M C Y4yeOHbIM IIaHOM. OCHOBOW TEOPETUYECKOW IOATOTOBKU CTYIAEHTOB
SBJISIFOTCS AyJJUTOPHBIE 3aHATHS, J1aOOpaTOpHbIE pabOTHI.

B mpomecce caMOCTOSTENBHON pabOThl CTYACHTHI 3aKpPCIUISIOT W YIIyOJNSIOT 3HAHMS,
NOJTY4YEHHBIE BO BpEMs ayIUTOPHBIX 3aHATHUMN, JOpaOaThIBalOT KOHCIEKTHI M 3aluCH, FOTOBATCS K
NPOBECHUIO M 00padaThIBalOT PE3yJbTaThl Ja0OpaTOPHBIX PA0OT, TOTOBATCS K IPOMEKYTOUHOM
aTTeCTalllH, a TAKXKe CaMOCTOSTEIbHO U3y4atOT OT/IEIbHbIE TEMbl Y4eOHON POrpaMMBl.

Ha 3aHATHAX CTYyZEHTOB, B TOM 4YHCIIE IPEANOJIaraloliuX IMPaKTHUYECKYIO JAESITEIbHOCTD,
OCYILECTBIISIETCS 3aKpEIUIEHHE MOJyYeHHBbIX, B TOM YHCIE U B IPOIECCE CAaMOCTOSTENLHON paboThI,
3Hanuii. Ocoboe BHUMaHWE OOpamiaeTcs Ha pa3BUTHE YMEHHH M HABBIKOB YCTAHOBJICHHS CBSI3U
HOJIOXKEHUH TEOpHH ¢ MPo(eCcCHOHATBHOM eATeIbHOCTBIO OyAyIIEro CrenualIncTa.

CamocrosarenbHas padoTa OCYIIECTBISIETCS WHIAMBHIYadbHO. KOHTPOIB CaMOCTOATENBHOM
paboThl opraHusyercs B AByX (opmax:

° CaMOKOHTPOJIb U CAMOOLIEHKA CTYJIEHTA;

° KOHTPOJIb CO CTOPOHBI MpernojaBaresyeil (TeKyIui U IPOMEKyTOUHbIN).

KpurepusiMu oLieHKH pe3ysIbTaTOB CAMOCTOSTEIbHON pabOThI CTYAEHTA SIBJISIOTCS:

° YPOBEHb OCBOEHHS CTY/IEHTOM yu4eOHOIro Marepuaia;

° YMEHUS CTY[ACHTa HCIOJb30BaTh TEOPETUUYECKHE 3HAHMSA TPU BBIIOJIHEHUH MPAKTUYECKHX
3ajay;

° c(hOpMHUPOBAHHOCTH KOMIICTCHIIHIA;

° oopmieHre MaTepuana B COOTBETCTBUH € TPEOOBAHHUSIMHU.



7. DoHJ OLIECHOYHBIX CPEACTB
7.1 MeTtoabl KOHTPOJISI U OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHUs
B npouecce oOydeHUs: MCIOIB3YIOTCS CIEAYIOIIME OLIEHOYHbIE (POPMBI CaMOCTOATENBHON pPabOoThI
CTY/ICHTOB, OLIEHOYHBIE CPECTBA TEKYIETO KOHTPOJIS yCIEBAEMOCTH U IPOMEKYTOUHBIX aTTeCTalUM:

. MIPOBEPKA JOMAIIIHUX 3a/IaHUK;

. MPOBEPKA TOTOBHOCTHU CTYACHTOB K IIPOBEICHHUIO JTA0OPAaTOPHBIX PadoT;
. MPOBEPKa BBIMOJHEHHBIX JJA00PAaTOPHBIX PaboT;

. MIPOBEpKa KypCOBBIX padoT;

. NpOBeJICHUE YK3aMeHa.

7.2 lllkana ¥ KPUTEPHUH OLICHUBAHMSA Pe3yJbTATOB 00y4eHUsI

IToka3zarejieM OLCHMBAHMSA KOMIETEHIMH HA Pa3JIMYHBIX dTanax ux (popmupoBanus
SIBJISIETCH JOCTHKeHHe 00yYAIIUMHUCS IJIAHMPYEMBbIX Pe3yJbTaTOB 00y4eHus 1o

JUCIHHILINHE.
Kpurepun oneHuBaHus
Iloka3aren purep 1
b
2 3 4 5
IIK-1. Cnocoben paspabarbiBaTh TpPe0OBAHUSI M  TMPOEKTHPOBATH MPOrpaMMHOeE
odecreueHHue.
IIK-1.1. 3uars: OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics Oo6yuatomuiics
IIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET IIEMOHCTPHUPYET
BO3MOKHOCTH pupy pupy pupy pupy
. MHOJHOE HEIOIHOE YaCTHYHOE MOJTHOE
TB 74
CYLICCTBYIOIIC OTCYTCTBHE WU COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHUE
MPOrPAMMHO-TEXH
N HEIOCTAaTOYHOE CJEIYIOLIUX CJEYIOIINX CIIEeIYIOLIUX
NYECKOU N N N
CeCKo COOTBETCTBHUE 3HAHUM, 3HAHHMH, 3HAHHMH,
APXUTEKTYPHI. B
BOAMOKEOCTIL Marepuairy 03MOXXKHOCTH YKa3aHHBIX B YKa3aHHBIX B
JHUCHHUILIMHBI CYILIECTBYIOIIEH WHIUKATOpax WHIUKATOpax
COBPEMEHHBIX U N o o
3HAHHMH, MPOTPAMMHO-TEXH | KOMIIETEHIIUIA KOMIIETEHITHI
MEePCIEKTUBHBIX N
BO3MOKHOCTH HYECKOM TUCIIAILINHEI IUCIAILINHEI
CpENCTB o
pea 5 CYILIECTBYIOLLIEH ApPXUTEKTYPBHI. BO3MOKHOCTH BO3MOKHOCTH
a3paboTKH . .
pasp MIPOTPAMMHO-TEXH | BO3ZMOXKHOCTH CYIIECTBYIOIIEH CYILIECTBYIOIIEH
MIPOrPaMMHBIX o
porp HYeCKOi COBPEMEHHBIX U MPOTPAaMMHO-TEXH | MPOrpaMMHO-TEXH
I KTOB N N
POIYKTOB, APXUTEKTYPBHI. MEePCIEKTUBHBIX HYECKOM HYECKOH
TEXHUYECKUX
BosmoxxHOCTH CpE/ICTB APXUTEKTYPHI. ApPXUTEKTYPBHI.
TB.
IC\/Pi eaC COBPEMEHHBIX U pa3zpaboTKu Bo3moxHocTu Bo3smoxHocTu
€TOJIOJIOTHH
I6[ MEePCTIEKTUBHBIX MPOTPaMMHBIX COBPEMEHHBIX U COBPEMEHHBIX U
a3paboTKHu
paspaoo CpeICTB MPOIYKTOB, MEePCIEKTUBHBIX MEePCIEKTUBHBIX
MPOTPAMMHOTO 6
SecHeueHIs " pa3paboTKu TEXHUYECKUX CpEICTB CpEACTB
0
MPOTPaMMHBIX CPEICTB. pa3paboTKu pa3paboTku
TEXHOJIOTHH
MPOYKTOB, Mertonmoorun MPOTPAMMHBIX MPOTPAMMHBIX
porpaMMUpOBaH
TEXHUYECKUX pa3paboTku MPOJYKTOB, MIPOYKTOB,
ua. Meromonoruu
CpEACTB. MIPOTPaMMHOTO TEXHUYECKUX TEXHUYECKUX
u TEXHOJIOTUH
MeTtononoruu o0ecrieueHus u CpEICTB. CPEICTB.
MPOEKTUPOBAHUS
pa3paboTKu TEXHOJOTHH Mertonmonorun Metonmonoruu
A HCIOJIL30BaHUI 6 6
6 J— MIPOTrPaMMHOTO MpOrpaMMUpPOBaH | pa3pabOTKu pa3paboTku
q A | obecrieueHus 1 usg. Metogonoruu | mporpaMMHOTO MPOTPAMMHOTO
BIKU
3 TEXHOIOTUH 1 TEXHOJOTUH oOecIieueHus u obecredyeHus u
dhopmanuzaum




(YHKIIMOHATBHBIX
creruQpuKaui.
MeTtoab! u
MIPUEMBI
dhopmanuzauu
3ajgad. Metoansl U
cpencTaa
MIPOEKTUPOBAHUS
MIPOTPaMMHOTO
o0OecrieyeHUsI.
MeTons! Hu
cpelcTBa
MIPOCKTUPOBAHUS
MIPOTPaMMHBIX
uHTEp(PEecoB.
MeTtoabt "
cpencTaa
MIPOEKTUPOBAHUS
0a3 JaHHBIX.
[TpuHIUIIBL
MMOCTPOCHUS 31
BHUIBI
APXUTEKTYPBI
KOMIIBIOTEPHOTO
MIPOTPaMMHOTO
obOecrieucHus;
Tumossie
peuieHus,
OuOIMoTEKU
MPOrPaMMHBIX
MOAYJEH,
IAa0JIOHBI, KJIACChI
0OBEKTOB,
HCIIOJIb3yEeMblE
npu  paspaborke
MIPOTrpaMMHOTO
obOecrieueHus.

MpOorpaMMHUPOBaH
. MeTogonoruu
M TEXHOJIOTHH
MIPOEKTUPOBAHUS
M UCITOJIL30BaHUS
0a3 JaHHBIX.
SI3BIKH
dhopmanmuzaun
(YHKIIMOHAJIBHBIX
cnerupuKanui.
MeTtonn! u
MIPUEMBI
dhopmanuzanuu
3aja4. MeToasl 1
cpencrTpa
MIPOEKTUPOBAHUS
MIPOrPaMMHOTO
obOecrieueHusl.
MeTtonn! u
cpencTBa
MIPOCKTHPOBAHHUS
MPOrPaMMHBIX
uHTepPeicos.
Metonas! u
cpencTpa
MIPOEKTUPOBAHUS
0a3 JaHHbIX.
[IpuHIUIIBL
MMOCTPOCHUS
APXUTEKTYPBI
MIPOrPaMMHOTO
obecrieueHus U
BHUIBI
ApPXUTEKTYPBI
MIPOrPaMMHOTO
obOecrieueHusl.
TwumoBele
pelieHus,
OHUOIHOTEKHN
MPOrPaMMHBIX
MOZYJIEH,
11abJI0HEbI, KJIacChl
0OBEKTOB,
HCIIONb3yEeMbIe
pH pa3zpadboTke
MPOrPaMMHOTO
obecreueHus. .

MIPOCKTUPOBAHHMS
U UCIIOJb30BaHUS
0a3 JaHHBIX.
SI3pIKH
dbopmanuzann
(yHKIIMOHATBHBIX
crienuuKaIuu.
Metonp! u
IPHEMBI
dbopmanuzanuu
3aga4. Metonnl u
cpencTaa
MIPOCKTUPOBAHHUS
POrPaMMHOTO
obecreyeHus.
Metonp! u
cpencTaa
MPOEKTUPOBAHUS
IPOTPaMMHBIX
UHTEpPECcoB.
Metonsl
cpencTaa
MIPOCKTUPOBAHHUS
0a3 JaHHBIX.
[TpunHIUTIBI
MOCTPOCHUS
APXUTEKTYPBI
POrPaMMHOTO
obecreuyeHus 1
BHUIBI
APXUTEKTYPBI
IPOrPaMMHOTO
obecreyeHus.
TumnoBsie
pelIeHus,
OMOIMOTEKH
IPOrPaMMHBIX
MOJYJIEH,
1a0JIOHEI, KJIACChI
00BEKTOB,
UCIIOJIb3yEeMbIe
npu pazpaboTke
IPOrPaMMHOTO
obecreyeHus.
Honyckarores
3HAYUTENIbHEIE
OIIHOKHU,
MIPOSIBIIICTCS
HEJIOCTATOYHOCTh
3HAHUM, 110 PALY
MOKa3aTeieH,

TEXHOJIOTUH
POrpaMMUPOBaH
na. Metonosoruu
1 TEXHOJIOTUU
MIPOCKTUPOBAHMS
Y UCIIOJIb30BaHUS
0a3 JaHHBIX.
SI3pIKH
dbopmanuzam
(byHKIMOHATBHBIX
crienuuKaui.
MeTtonab!l u
TIPHEMBI
dbopmanuzanuu
3aga4d. MeTonsl u
cpencTaa
MIPOCKTUPOBAHHUS
MPOrPaMMHOTO
obecrneyeHus.
MeTtoasl u
cpencTaa
MPOEKTUPOBAHUS
MIPOTPaMMHBIX
uHTEepdEiicoB.
MeTonp 1
cpencTaa
MIPOCKTUPOBAHHUS
0a3 JaHHBIX.
[TpuHIIMTIBL
MOCTPOCHUS
APXUTEKTYPBI
MPOrPaMMHOTO
obecrieueHus 1
BHIbI
APXUTEKTYPBI
MPOTPaMMHOTO
obecrneycHus.
Tumnossie
pelIeHus,
OMOIHOTEKHU
MIPOTPaMMHBIX
MOZYJIEH,
1a0JIOHEI, KIAaCChI
00BEKTOB,
HCIIOJIb3yEeMbIe
npu pa3paboTke
IPOrPaMMHOTO
obecneuenns. Ho
JIOTTY CKaIOTCSA
HE3HAUYUTEIbHBIE
OIIHOKH,

TEXHOJIOTHH
MPOrpaMMHUPOBaH
na. Metonosoruu
U TEXHOJIOTUU
MIPOCKTUPOBAHUS
U UCIOJIb30BaHUS
0a3 JaHHBIX.
SI3pIKHN
dhopmanuzanum
(byHKIMOHATBHBIX
cnienuduKanui.
MeTtonab! u
TIPUEMBI
dbopmanuzanu
3agad. Metonsl u
cpencTBa
MTPOCKTHPOBAHHUS
MPOrPaMMHOTO
obecreueHus.
MeTtonsl u
cpencTBa
MIPOEKTUPOBAHHUS
MIPOTPAMMHBIX
UHTEpdEicoB.
MeTons! 1
cpencTBa
MIPOCKTHPOBAHHUS
0a3 JaHHBIX.
[TpunIIUTIBEL
MOCTPOECHUS
APXUTCKTYPBI
MPOrPaMMHOTO
obecrieyeHus u
BHUIBI
APXUTCKTYPBI
MPOrPaMMHOTO
obOecreueHus.
Tumnossie
pelIeHuUs,
OMOINOTEKHU
MIPOTPAMMHBIX
MOZYJEMN,
Ia0JIOHEI, KIaCChI
0OBEKTOB,
HCIIOJIb3yEeMbIe
pu pa3zpaboTke
MPOrPaMMHOTO
obecneueHus.
CBo0OoxHO
OTepupyeT
IpUOOpPETEHHBIMU
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00yJaroImiicst
HUCIIBITBIBACT
3HAYUTEILHBIE
3anyI[HeHI/I§I HpI/I
OIIEPUPOBAHUH
3HAHUAMNU HpI/I nux
IepeHoce Ha
HOBBEIC CI/ITyaI_II/II/I.

HETOYHOCTH,
3aTpyIHEHUS TPU
AHAJINTHYECKUX
onepanusx.

3HaHHUAMU.

IIK-1.2. ymers: Ooyuaromuiicst He | OOyuaromuiics Ob6yuatomuiics B | OOyuaromuiics B
ymeet [IpoBoAUTE | 4aCTMYHO yMeeT HE MOJIHOM TIOJIHOM 00beMe
Iposoauts cbop 1 c6op u IpoBoauTh c60p U | 0ObeMe ymeeT ymeet [IpoBoaHTH
CHCTCMATM3AUMIO | operemarnsammio | cucrematusammio | IIpoBoxuts cGop 1 | c6op n
TpeboBanuii | rpe6osanmii Tpe6GoBaHuiA K CHCTEMaTH3allii0 | CHCTEMATH3AIHIO
KOMIBIOTCPHOMY | o\ mipoTeproMy | KoMIBIoTEpHOMY | TpeGoBaHmii K TpeGOBaHUIA K
IIporpaMMHOMY IPOrPAMMHOMY IPOrpaMMHOMY KOMITbIOTCPHOMY KOMITBIOTEPHOMY
obecnevennio obecreueH o obecreueHHo IPOrPaMMHOMY TIPOrPaMMHOMY
IIPOBOJUTE HPOBOIHTH IPOBOIUTH o0ecreueH o 00€eCIIeUYCHUIO
OLICHKY n OLICHKY U | OLEHKY U | IPOBOAUTH IMPOBOJUTH
obocHoBaHHe 060CHOBaHHE 060CHOBaHHE OLICHKY H | OLEHKY 1
PEKOMEIIYEMBIX | heromenmyembix | pexomeryembix | 06ocHOBaHHe 060CHOBaHHE
PCHICHUH, PpelIeHHI; PELIEHHUI; PEKOMEHIyEMBIX PEKOMEHIyEMBIX
HCIIOJIb30BaTh i i
HCIIOJIB30BATh HCIIOJIb30BaTh peILICHHI; peleHHI;
CyHCCTBYIOIME CYLIECTBYIOIIUE CYIIECTBYIOIINE UCII0JIb30BaTh UCIIOJIb30BaTh
THTOBBIC PCIICHHUA | 1o Bhie peleHns | THIOBBIE PELICHUS | CYLIECTBYIOLIME CYLLECTBYIOIIHE
" WaOMoHsL | ma0IOHBI | U 11a0JIOHBI | THIIOBBIC PELICHHS | THIIOBBIC PEILICHHS
TPOCKTHPOBARMA | 1y o rppoBanmst | mpoektupoBanus | u mwabaoHsl | U 11a0IOHEI
KOMIBIOTCPHOTO KOMIBIOTEPHOTO KOMIIBIOTEPHOTO HPOCKTHPOBAHUS | TPOCKTUPOBAHHS
HPOFPaMMHOF'O POrpaMMHOTO POrPaMMHOTO KOMITBIOTEPHOTO KOMITBIOTEPHOTO
obecneyeHus; obecreuenmus; obecreueHmus; IPOrPaMMHOTO POrPaMMHOTO
TIPUMCHATD IPUMEHSTE IPUMEHSATE obecreuenus; obecreueHus;
METOAbI u METO/IBI U | METOIBI U | IPUMEHATH IIPUMEHSATH
CpeACTBa cpencTsa cpencTsa METOJIBI U [ MCTOMBI 1
TPOCKTMPOBARMA | 1y oprpoBanms | mpoexTHpoBaHHs | cpencTsa CpeacTea
KOMIIBIOTCPHOTO KOMIBIOTEPHOTO KOMIIBFOTEPHOTO IPOSKTUPOBAHHS | MPOEKTUPOBAHHUS
TIpOTpaMMHOTO IPOrpaMMHOTO POrPaMMHOTO KOMIIBIOTEPHOTO KOMIIBIOTEPHOTO
obecneyerus, obecreueHmus, obecreuenus, TIPOrPaMMHOTO IIPOrPaMMHOTO
CTPYKTYP JAHHDBIX, | orokTyp MaHHBIX, | CTPYKTYp HAHHBIX, | OOECIICUCHHS, obecrieyeHws,
0a3 AQHHBIX, | oo IaHHLBIX, | 0a3 JIaHHBIX, | CTPYKTYP JaHHBIX, | CTPYKTYp JaHHBIX,
HpOFpaMl‘\J/IHBI).( HPOrPaMMHBIX IPOrPaMMHBIX 0a3 JaHHBIX, | 6a3 JaHHBIX,
UHTEP(ENCOB; MHTephEiicoB; UHTEPPENCOB; HPOTPaMMHBIX HpPOrpaMMHBIX
UHTEPEHCOoB; UHTEPEHCOoB;
[IK-1.3. Bnagets: | O6y4arommuiicst He | OOydarommiics OOyuaromuics OO6yuaromuiics B

HucTtpymeHnTamu u
TEXHOJIOTI'UAIMHU
pa3paboTKu
TpeOoBaHUI "
NPOCKTUPOBAHUS
IPOTPaMMHOTO
obecreyeHusl.

BlIaJIeeT
MHCTPYMEHTaMU U
TEXHOJIOTUSAMU
pa3paboTku
TpeOOBaHMH U
IIPOCKTUPOBAHUA
pOrpaMMHOIO

4acTUYHO BJIAJEET
HHCTPYMCHTaMHU U
TEXHOJIOTUSAMU
pa3paboTku
TpeOoBaHMI U
IMPOCKTUPOBAHUA
IIPOrPaMMHOTO

BJIaJICET B HE
MOJTHOM 00BbeMe
MHCTPYMEHTAaMU U
TEXHOJOTUAMN
pa3paboTKu
TpeOoBaHUl U
POEKTUPOBAHUS

MIOJTHOM 00BbeMe
BJIaJIeeT
MHCTPYMEHTaMU H
TEXHOJIOTI'UAIMHU
pa3paboTKu
TpeOOBaHUH U
NPOCKTUPOBAHUS
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Wuctpymentamu u | oGecredeHusl. o0ecrieveHusl. IIPOrpaMMHOTO IIPOrpaMMHOT0
TEXHOJIOTUSIMU Wucrpymentamu u | UuctpymenTamu u | obecrieueHus. obecreyeHusl.
pa3paboTKu TEXHOJIOTUSMHU TEXHOJIOTUSAMHU Nuctpymentamu u | UHCTpyMeHTamu u
IIPOrPaMMHOTO pa3paboTku pa3paboTKu TEXHOJIOTUSMU TEXHOJIOTUSIMU
KOJIa. [IPOrPaMMHOT0 IIPOrpaMMHOTO pa3palboTku pa3paboTKu
KOJa. KoZa. IIPOrPaMMHOTO [IPOrpaMMHOT0
KOJIa. KOJIa.

[IIxans! OLICHUBAHUS PE3YJIBTATOB IIPOMEKYTOUYHOHN arTeCTaluy U UX OIIUCAHHUE:
DopMa NPOMEKYTOYHOM aTTeCTALMH: IK3aMeH

[TpomexxyTouHass arrectanus oOydaroumxcs B (GopMe 5K3aMeHa MPOBOAUTCS IO pe3yibTaraM
BBITTOJTHEHUST BCEX BHJIOB Y4YEOHOH paboThI, MPETyCMOTPEHHBIX Y4YeOHBIM IUTAHOM MO JaHHOM
JUCLUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YIbTaThl TEKYIIEr0 KOHTPOJS yCIIEBAEMOCTH B TEUCHHE
cemectpa. OleHKa CTETEeH! JOCTIKEHHS O0yYalONIMMHUCS TUTAHUPYEMBIX Pe3yJIbTaToB OOYYEHHS 110
JMCLUIUIMHE MTPOBOJUTCS MpEnoaaBaTesieM, BeAYIIUM 3aHITHS 110 AUCHUIUINHE METOAOM SKCIIEPTHOM
otieHKH. [To UTOraM MpPOMEXKYTOUHOU aTTECTAIIMU IO AUCIUTUINHE BBICTABIISIETCS OIICHKA «OTIIHYHOY,
«XOPOILIOY,

«YIOBJIETBOPUTEIILHOY» HITH «HEYIOBICTBOPUTEIHLHOY.

K mpomexyToyHOH arTecTalvy JOMYCKAIOTCSl TOJNBKO CTYIACHTHI, BBIMOJHUBIINE BCE BHIIBI
y4eOHON paboThl, MPEAyCMOTpPEHHBIE paboyelt mporpamMmoi mo gucruiuimHe «TexHomoruu
00pabOTKN OOJBIINX TAHHBIX)» (BBIMOJIHUIN IPAKTHUYECKHUE U TaOOpaTOpHbIe PadoThI).

Onucanue

BoimonmHeHnsl Bce BHIBI  yuyeOHON palOThI, NPEIyCMOTpPEHHBIE
yueOHbIM TIaHOM. CTyIEHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHMI, HaBBIKOB MPHUBEJACHHBIM B TabIuIaX ToOKa3aresei,
OTepUpyeT MNPUOOPETCHHBIMU 3HAHUSAMH, YMEHHUSIMHU, HaBBIKAMH,
MPUMEHSIET MX B CUTYyalUsAX MOBBIIIEHHOW CIOXHOCTU. [Ipu sTOM
MOTYT OBITh JOINYIICHBl HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH,
3aTpyHEHUS] MPU AHATUTHYECKUX OIepalusaX, MepeHoce 3HAHUM U
YMEHU Ha HOBBIC, HECTAHAAPTHBIC CUTYAIUH.

HIkaJjia oneHUBaAHUA

OmIM4HO

Brimonnensl Bce BuUIbl  y4eOHOM pabOTHI, MPENyCMOTPEHHBIE
yueOHbIM T1aHOM. CTYI€HT B OCHOBHOM JIEMOHCTPHUPYET
COOTBETCTBUE 3HAHWI, YMEHHI, HABHIKOB MPUBEIACHHBIM B TaOIUIIAX
rokaszaTeliei, ornepupyeT NpuoOpeTEHHbIMU 3HAHUSAMU,

YMEHUSIMH, HaBBbIKAMH, MPUMEHSET UX B CHUTyalMsX MOBBILICHHOM
cinokHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIIEHBI HEKOTOPHIE OIIUOKH,
HETOYHOCTH, 3aTPYJAHECHHS IIPU AHAIIMTUYECKHUX OIEpaLMsX, IEPEHOCE
3HAaHUI M YMEHUI HAa HOBbIE, HECTAHJAPTHBIC CUTYALIUH.

Xoporo

CryneHT  [E€MOHCTPUPYET  YAOBJIETBOPUTEIBHOE  COOTBETCTBUE
3HAaHWI, yMEHUI, HAaBBIKOB MPUBEICHHBIM B TaOJHIIAX TOKa3aTelnei,
JIOIYCKAIOTCSl YMEPEHHbIE OLIMOKH, MPOSIBIIAETCS HENOJIHOE HAIUYHe
3HAHUM, YMEHMM, HABBIKOB II0 POy IIOKA3aTeJIed, CTYIEHT
VCIBITBIBACT 3aTPyJHEHUS IIpU ONEPUPOBAHMM 3HAHUSAMU W
YMEHUSIMMU [IPU UX NIEPEHOCE HA HOBBIE CUTYaLlUH.

yI[OBJICTBOpI/ITCJ'IbHO
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He BeimonmHen oauH wiam  Oosnee BUIOB  ydeOHOM  paboOTHI,
MPEIYCMOTPEHHBIX y4eOHbIM IIaHOM. CTyIEHT JIEeMOHCTPUpPYET
HEIOJHOE COOTBETCTBHE 3HAHWH, YMECHUH, HABBIKOB IPUBEIACHHBIM B
HeynoBnerBoputensHO [Tabnuimax mMoka3aTelield, JOMyCKAIOTCS 3HAYUTENbHBIE OIIUOKH,
MPOSBISCTCS OTCYTCTBHE 3HAaHWW, YMEHHUH, HABBIKOB II0 PsIY
HOKaSaTCHeﬁ, CTyI[CHT HCIIBITBIBACT 3HAYUTCIIBHBIC Bany,Z[HeHI/IH HpI/I
OIEPUPOBAHUY 3HAHUSIMHU M YMCHHUSMH IPU UX TEPEHOCE HA HOBBIC
CUTYaLUU.

7.3 OneHo4YHbIE CpeCTBA

IIpuMepHBIi HepedyeHb BONPOCOB K IK3aMeHY 10 JucHuIInHe «bojibline 1aHHbIe»:

1. Onpenenenue acumnrorudeckoro ob6o3nHaueHust $f(n)=Theta(g(n)$, ero ocHOBHBIC CBOMCTBa
(Hanmu4Me WIM OTCYTCTBUE TPAH3UTUBHOCTH, pe(IeKCUBHOCTH, CUMMETPUYHOCTH). lIpumepsl.
AHaznorus ¢ OTHOLIEHUEM PAaBEHCTBA HA YMCIIOBBIX MHOXKECTBAX.

2. ®opMyIHpOBKAa OCHOBHON TEOpPEMbl O PEKYPPEHTHBIX OIEHKaX M WUIIOCTPALUs MPUMEHEHUs e&
JUIsl IEPBOTO U3 pacCMAaTPUBAEMBIX B HEM CIIy4acB HE MEHEE, UYEM Ha TPEX Pa3INYHbIX IPUMEPAX.

3. ®opMynHpOBKAa OCHOBHOH TEOpPEMbl O PEKYPPEHTHBIX OIEHKaX M WUIIOCTPALUsS MPUMEHEHUs e&
JUIsl BTOPOTO U3 pacCMaTpUBaEMBbIX B HEM CIIyyaeB HE MEHEE, YEM Ha TPEX pa3INYHbIX IPUMEPAX.

4. ®opMyIMpOBKAa OCHOBHOM TEOPEMBI O PEKYPPEHTHBIX OLEHKaX M WIUIIOCTPALUsS MPUMEHEHUs e€
JUISl TPETBETO U3 pACCMAaTPUBAEMBIX B HEM CIIyyaeB HE MEHEE, YEM Ha TPEX Pa3INYHbIX IPUMEPAX.

5. @opmynupoBKa OCHOBHOH TeOpeMbl O pEKyppeHTHbIX oleHKax. [Ipumepbl (He MeHee TpEX)
CUTyalui, B KOTOPBIX 3Ta TEOPEMA HE IPUMEHHUMA.

6. OmpeneneHue BBIMYKJIOr0O MHOXECTBA U BBIMYyKJIOM oOosouku. Ilpumepsl. Tounas moctaHoBKa
3aJja4M, pacCcMaTpUBaeMOW B ATAJIOHHOM Bepcuu mpoekra "Beimykmnas o0ojouka', U onucaHue
UJIEU €€ peLICHMUS.

7. OCHOBHBIE KJAacChl, 3aJarolllie BBIITYKIYI0 OO0OJOUKY, HCHONb3yeMble B IpoekTe "Boimykias
obosouka".

8. Kmacc R2Point. [IpumeHeHre BEKTOPHOM anreOpbl U aHAIUTUYECKOM T€OMETPUU IPU pealn3alun
HEKOTOPBIX METOJIOB 3TOro Kijacca. MimrocTpanus Ha mpuMepax BO3MOXKHOCTH HCIIOJIb30BAHUSA
METOJIOB SK3EMIUIsIpa BMECTO METO/IOB KJlacca U HAa00OPOT.

9. HUcnonws3zoBanue rpaduueckoro nnrepdeiica B npoekre "Brimykias obomouka". [IpeoOpazoBanue
KOOPJMHAT, PUCOBAHUE TOYEK, OTPE3KOB U MHOTOYTOJIbHUKOB.

10. [lonsatue pebpa, OCBEMIEHHOTO W3 3aJaHHOM TOukW. Peamuzamus weroma light?.
Vcnionb30BaHKe MOHATHUS OCBEIIEHHOCTH IPU peaiu3alnuu Metoa initialize kimacca Polygon.
11. Ucnonp3oBanue unei u pparMeHToB KoAa mpoekTa "Beimykias o0onouka" mpu HanmucaHuu

MaKCUMaNbHO 3((HEKTUBHON MPOrpaMMBbl, BBIICHSIOMICH, JICKHUT JIM TOYKA IJIOCKOCTH M(X,Y)
CTPOTO BHYTPH HEKOTOPOTO TPEYrojbHUKA, 3aJaHHOTO KOOPJIMHATAMH €TO BEPIIIHH.

12. Onpenenenue monudapa M crmocod ero 3amaHus. ToyHas MOCTAHOBKA — 3a/ayH,
paccMaTpuBaEMOil B JTaJOHHOW Bepcuu Mpoekra "M3o0pakeHue mnpoeKknuu mnonudapa’, u
onucanue e€ peuieHus 0e3 yJaneHus HeBUIUMbBIX JIMHUH.

13. OCHOBHBIE KJIACCHhI, 33JAI0IINE TIOTUAIP, UCIIONIb3yeMble B TTpoekTe "M300pakeHue mpoeKIuu
nonudapa”. Knacc R3 u mpuMmeHeHune BEKTOpPHON anreOpbl M aHATUTHYECKOH TeOMETpUH TpH
peanm3aIri HeKOTOPhIX METOO0B TOTO Kjacca.

14.  Wpnes pemieHus 3ajadd yfnajaeHUs HEBUIUMBIX JTUHMHA B mpoekTe "M300paxeHne mpoeKIuu
nonudapa". TeHu, mpoCBETHI U OIHOMEPHBIE KOOpAMHATHI. Peann3anus MeTo 0B Kitacca Segment.

15. VYuér Tenu Ha pedpe oT ogHoil rpanu. [Ipusma "Tens". Onucanue metonoB kinacca Edge.

16.  Teomerpuueckue OCHOBBI pEIICHHS 3aJaud HAXOXJACHUS [E€pEeceueHusi OoTpe3ka C
nojiynpocTpaHcTBoM. Peanusanus merona cross kinacca Edge.

17. Pazmuunple  crmocoObl  onTuMu3anuu  mpoekta  "M3o00paxkeHwe TpoeKmuH Toimdapa’.
CpaBHEHUE UX OTHOCUTENbHON 3(PPEKTUBHOCTH.

18. Ha 3ansTusax Oblia paccMOTpeHa HENpepbIBHAs peanu3alys cTeka Ha 0a3e OorpaHuYeHHOTO
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BekTopa. Kakue wmeTtompl 3TOH peanu3aluu JaHHOTO KOHTEWHepa W KaKk KMEHHO HYXKHO
Moau(ULIUPOBaTh, YTOOBI IMpU paboOTe ¢ LENbIMU YHUCIAMU KOHTeHHep "Tepsn Hynu'": 1o0aBUTH
CKOJIb YTOJTHO MHOTO HYJIEW MOXHO ObUIO ObI BCErIa, a B3ATh HU OJJHOTO HYJIS HE IMOJy4ajoCh Obl
Hukorna?

19. Onumure HECKOIbKUMU MPEATIOKEHUSIMHU U0 HEIIPEPhIBHOW peann3alui KOHTelHHepa "Tpu
CTEKa, OrpaHUYEHHbIC B COBOKYITHOCTH" M PEATU3YHTEe METO/bl MHULUAIU3ALUN (KOHCTPYKTOP) U
U3BJICUEHUS DJIEMEHTA U3 KOHTEHHepa.

20. OnummMre HECKOIBKUMHU TPEIJIOKEHUSIMU MJICI0 HENPEPBIBHOW peanu3aly KOHTEHHepa
"OrpaHMYE€HHOE MHOXKECTBO (JMHEHHBIM NOMCK)" W pealn3ydTe MeToIbl HHHUIMAIU3aLUuN
(KOHCTPYKTOP) U 100aBJIEHUS 3J€MEHTa B KOHTEHHEp.

21. Ha 3anstusx Opu1a paccMOTpeHa HEMpPEphIBHAS pealn3alius ouepeid Ha 6a3e OrpaHUuYECHHOTO
BekTopa. Kakue MeTompl 3TOM peanu3aluu JaHHOTO KOHTEMHEpa W KaK HMMEHHO HYXKHO
MOIU(UIUPOBaTh, YTOOBI MPU pabOTe C LETBIMU YHCIIaMU KOHTEHHep "paboran cymmaropom':
IpU B3SITUM 3JIEMEHTA BO3Bpalllaiach Obl CyMMa BCEX 2JIEMEHTOB, COJEPKABIIUXCS B KOHTEHHEpe
JI0 U3BJICUEHHUS ITOTO dIeMeHTa?

22. OnuimmMre HECKONBKUMU NPENTIOKEHUSIMH U0 HENIPEPBIBHOW pealin3alii KOHTeHHepa "Tpu
CTEKa, OTPaHUYEHHbIE B COBOKYIHOCTU" U peaau3yiTe METO/bl MHUIMAIU3AUH (KOHCTPYKTOp) U
n00aBlIEHMs AJIEMEHTa B KOHTEHHED.

23. Onumure HECKOJIbKUMHU TMPEIJIOKEHUSIMU MJICI0 HENPEPhIBHOW peanus3aliu KOoHTeiHepa
"OrpaHMYeHHOE MHOXKECTBO (JBOMYHBIA MOUCK)" W peaau3yiTe MeToAbl HHULUAIN3ALUU
(KOHCTPYKTOp) U yAaJIeHUs 3JIEMEHTa U3 KOHTeHHepa.

24.  Ha 3aHATusxX Obula pacCMOTPEHA HENpephbIBHAs peaju3alys cTeka Ha 0a3e OrpaHHYeHHOTrO
BekTopa. Kakue wmeTtompl 3TOH peanu3aluy JaHHOTO KOHTEWHepa W KaK HMEHHO HYKHO
MoAU(pULIUPOBaTh, YTOOBI MTPHU pabOTe C LENBIMU YUCIaMU KOHTEHHep "yaBauBaa HyJu'": MOJI0XKUB
OJIUH HYJIb, BO3bMEIIb J1BA; NIOJIOKUB /1BA HYJISI, U3BJIECUELIb YETHIPE ...

25. OnuimuTe HECKOJIBKUMU MPEUIOKEHUSIMU HJICI0 HENIPEPBIBHOW peanu3aluu KoHTelHepa "1Ba
CTEKa, OTPaHUYEHHbIE B COBOKYIHOCTU" U peaau3ylTe METO/bl MHUIMANIU3AUK (KOHCTPYKTOp) U
U3BJIEYCHHUS HIIEMEHTA U3 KOHTElHepa.

26. Onumure HECKOIbKUMHU TMPEIJIOKEHUSIMU MJICI0 HEIPEPHIBHOW peanus3alii KOHTeiHepa
"OrpaHUYeHHOE MHOXKECTBO (JIBOMUYHBIA MOUCK)" W peaau3yiTe MeTOAbl HHULUAIN3ALUU
(KOHCTPYKTOp) U J00aBIECHHUS JIEMEHTA B KOHTEIHE.

27.  Ha 3aHaTusx Obl1a pacCMOTPEHA HENpPEepbIBHAS peau3alus oyepean Ha 6a3ze OrpaHMYEHHOIO
Bekropa. Kakue wmeTtompl 3TOH peanu3aluu JaHHOIO KOHTEMHEpa W KaK KMMEHHO HYKHO
Monu(pHUITUPOBaTh, YTOOBI MIPU PabOTE ¢ MEJIBIMU YUCIaMU KOHTEHHEDP "OIOJIOBUHHMBAN JBOMKH':
MIOJIOKUB OJIHY JIBOIKY, B34Th €€ HUKOIJIA HE CMOYKEIlIb; [TOJIOKUB JIBE IBOMKH MOJPSI, N3BICUENID
IIOTOM TOJIBKO OJIHY JIBOMKY; TIOJIO’KMB YEThIpE TBOWKU MOAPSA, U3BICUELIb JIBE ABOMKH. ..

28. Onummure HECKOIBKUMU MPEATIOKEHUSIMU UICH0 HENIPEPHIBHOM peann3alnuy KoHTeliHepa "Ba
CTEKa, OrpaHUYEHHbIE B COBOKYITHOCTH" M PEATU3yNHTe METO/bl MHULUAIU3ALUN (KOHCTPYKTOP) U
no0aBIIEHHS AJIEMEHTA B KOHTEHHED.

29. Onummre HECKONIBKUMHU MpPEUIOKEHUSIMU HJICI0 HENpEepbIBHOM peanu3alliid KOHTeWHepa
"OrpaHUYEHHOE MHOXXECTBO (JIBOMYHBIA TMOUCK)" M pealn3ylTe METOAbl WHHUIIMAIU3AIUN
(KOHCTPYKTOP) U yIaJIEHUs 2JIeMEHTa U3 KOHTeiHepa.

30. Ha 3ansTusax Oblia paccMOTpeHa HeENpepbiBHAs peanu3alus creka Ha 0a3e orpaHuYeHHOTO
BekTopa. Kakue MeTombl 3TOM peanu3aluu JaHHOTO KOHTEHHEpa W KaK HMMEHHO HYXKHO
MoAu(HUIMPOBaTh, YTOOBI MPH PabOTE € LEIBIMH YHCIaMH KOHTEWHep "yaBaWBajl €QMHUIBI H
OTOJIOBUHMBAJ JBOWKH'": MOJIOKUB €IUHMILY, W3BIECUENIb ABOMKY; MOJOXKUB IBOWKY, U3BICUEIIb
EAVHMUILY; [TOJIOKUB TPOUKY, U3BIICUYEIIb TPOMKY; MIOJI0KUB YETBEPKY, U3BIICUEIb YETBEPKY...

31.  BHyTpeHHue copTupoBkH. VX OCHOBHbIE XapakTepUCTUKU. OCHOBHBIE PACCMOTPEHHBIE B
Kypce aJropuTMbl BHYTPEHHUX COPTUPOBOK.

32. CopTupoBKa NPOCTHIMM BKJIIOYEHHMAMHU (peanus3anus). AHalu3 CIOKHOCTH (HHXKHHME MU
BEPXHHUE OLIEHKH ISl YUCJIa CPAaBHEHUM U NIEPECHLIOK).

33. CopTtHpoBKa MPOCTHIM BBIOOpPOM (peanu3anusi). AHajau3 CIOKHOCTH (HUKHHUE M BEpXHHE
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OLICHKH JIJISl YMCJa CPaBHEHUI U MIEPECHIIOK).

34, CopTupoBKa TPOCTHIM OOMEHOM (peayiu3anusi). AHaIU3 CIOXKHOCTH (HIDKHUE W BEpPXHUE
OLICHKH JIJISl YKCJa CPAaBHEHUI U MIEPECHIIOK).

35. CoprupoBka cnusiHueM. E€ 0CHOBHBbIE XapaKTEepUCTUKH (BKIIOYast BPEMEHHYIO M EMKOCTHYIO
CJIO)KHOCTb B JIyYILIEM U XY/AILIEM CIIydasx).

36. CoprupoBka noacuéroM. E€ ocHOBHbIE XapaKTEpUCTUKH (BKJIHOUAs BPEMEHHYIO M EMKOCTHYIO
CJIIO)KHOCTB B JIyYILIEM U XY/ILIEM CIIydasx).

37. Wnes ObicTpoil copTupoBku. Pasnenenune wmaccuBa M peKypcHBHas Bepcusi OBICTPOi

COPTUPOBKHU ((pparMeHTsl peanuzanuu). OueHkr 3pPeKTUBHOCTH ObICTPOI COPTUPOBKU B JIyULIEM
U Xy[IIeM ciay4asx (C MOMOIIBI0 PEKypPEHTHOIO COOTHOIIEHUS U TEOPEMbl O PEKYpPPEHTHBIX
OIICHKAX).

38.  Hnes nupamupanbHOW copTupoBKU. OmpeseneHue MUpaMuabl (COPTUPYIOLIETo AepeBa) Ha
MaccuBe. OteHka 3¢pGHeKTUBHOCTH MTUPAMHUIAIIBHON COPTUPOBKHU B XY/IIIEM CTydae.

39.  Buemnue copTupoBKH. OCHOBHBIE pPACCMOTPEHHbIE B Kypc€ aJITrOPUTMbl BHELIHHX
COPTHUPOBOK (C M3J0KEHUEM UIECH pean3aiun).

40.  OntuMmuzanus aaropuTMOB BHEIIHUX COPTHPOBOK 3a CUET HCIOJNB30BAaHMS OINEpaTUBHOMN
MaMSITH U OI[EHKA MTOJy4aeMOTO BBIMTPHIIIA B CKOPOCTH PaOOTHI.

41.  Merogs! sort u sort by kiacca Enumerable crangaptHoit OubnanoTexu s3sika Ruby. [Tpumepst
UX UCTIOJNIb30BaHMS U PEKOMEH/IAINH 110 UX TPHUMEHEHHIO.

42.  Pacnonoxure cienyromue QyHKIUU B MOPSAKE YBEIMYEHHUS CKOPOCTH UX POCTA, OTMETHB
cpeau Hux $\Theta$-skpuBancurusie: $f(n) = 18, $g(n) = n"{1/\log n}$, $h(n) =\log n$.

43.  Pacnonoxure cienyromue (QyHKIUU B MOPSAKE YBEIHMYEHHUS CKOPOCTH UX POCTA, OTMETHB

cpenu Hux $\Theta$-skBuBanentueie: $f(n) = \log n$, $g(n)
=\log(2n)$, $h(n) = 2\log(2n)$.

44,  BoCHoONb30BaBIIMCh TEOPEMOW O PEKYPPEHTHBIX COOTHOLICHUSX, HAWAUTE ACHMIITOTHKY
¢ynxmmu $T(n)$, mst koropoit $T(n) =4T(n/2) + (2n"2+1)8$.

45.  BocCnonp30BaBIIMCh TEOPEMOW O PEKyPPEHTHBIX COOTHOLICHUSX, HAWAUTE ACHMIITOTHKY
¢dynkuu $T(n)S, nis koropoit $T(n) = 9T(n/3) + 3n"28.

46.  BocCnonb30BaBIIMCh TEOPEMOW O PEKYPPEHTHBIX COOTHOLICHHUSX, HAWIUTE ACHMIITOTHKY
¢byukuu $T(n)S, s koropoit $T(n) = 2T(n/2) + n"38§.

47. Haiimure TouHbIe 3HAUCHHMS MaKCHMMaJbHOTO KoimdectBa cpaBHeHuit $C(n)$ u mepecbuiok

$M(n)$ snemeHTOB copTHpyeMoro maccuBa JUIMHBI $n$ ans cnemyromieir Ruby-mporpaMmer,
peanu3yomei OauH U3 MPOCTEUIITUX aJTOPUTMOB COPTUPOBOK. [losicHuTe, Kak ObUT HaliJIEH OTBET.
[Tporpamma npumnaraercs (6 BapHaHTOB).

48.  Peanusyiite MeTon, UMEIOLIMI JiBa apryMeHTa (yKa3aTellb Ha Ha4yaJlo JBYCBA3HOIO CIIMCKA U
3HaYeHHE KJII0Ya), KOTOPBIM UIIET B 33/IaHHOM CIIMCKE DJIEMEHT C YKa3aHHBIM KJIFOYOM, BO3Bpallas
ero (wmi nil TpU OTCYTCTBHHM Takoro Kioda B crucke). Jlalite oreHky 3ddexruBHOCTH
peann30BaHHOTO METO/A.

49. Peanuzyiite MeTo, UMEIONINI /1Ba apryMeHTa (yKa3aTellb Ha Hayajao OJIHOCBSI3HOTO CIUCKA U
3HAYeHHE KJII0Ya), KOTOPBIM yaansieT MepBbli W3 3JIEMEHTOB 3aJaHHOTO CIUCKA, HMEIOIIHiA
yKa3aHHBIN K04 (CIIHCOK HE MEHSETCS, €CJM JIEMEHTOB C TaKUMH 3HAYCHUSMHU KIo4a B HEM
HeT). Jlaiite onieHKy 3((EeKTUBHOCTH peaJIu30BaHHOTO METO/IA.

50. Kax peanusyercs npeacrasieHue 1BOUYHOTO aepeBa? [laiiTe onpeeneHne 1BOUYHOTO JIepeBa
noucka. Peanusyiite Tpu aaropurMa o0xoia IBOMYHOTO JIepeBa.
51. [lepeuncnure OCHOBHBIE ONEpalMU C JBOMYHBIMM JI€PEBBSIMU IOHUCKA. ONUIINTE HIEH

peanuzanu U naiTe oueHKU 3(G(GEKTUBHOCTH AJITOPUTMOB IMOKMCKA, HAXOXKICHUS MUHHUMyMa U
MaKCUMyMa.

52. [lepeuncnure OCHOBHBIC OINEpallMM C JBOMYHBIMH JEPEBbAMU Moucka. ONUIIUTE HIIEIO
peanu3auy U JauTe oreHKy 3(pQeKTHBHOCTH anropuTMa yJaJleHus SJIeMEeHTa U3 Jiepena.
53. C mnoMoIIbI0 TEOpEeMbl O PEKYPPEHTHBIX OIIEHKaX OIIEHHTE MAaKCUMAaJbHYIO CIIOXKHOCTb

CJIENYIONIMX aJITOPUTMOB: JBOUYHBIN MOMCK AJIEMEHTA B YMOPSJOYEHHOM MACCHBE, COPTUPOBKA
CIIHUSIHMEM, OBICTpasi COPTUPOBKA.
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54. Teopema o HmwxkHeH oueHKe 3()(EKTHUBHOCTU aJIrOPUTMOB COPTUPOBOK, OCHOBAaHHBIX Ha
CpaBHEHMH IEMEHTOB. E€ n0oKa3arenbCTBo.

55. Teopema 00 oleHKE BBICOTHI CIIy4aitHOTO JepeBa Mmoucka. E€ moka3arenbCcTBO U CIEICTBHE U3
Heé 0 cpepe MPUMEHUMOCTH JIEPEBBEB MTOMCKA O€3 YIPABICHUS POCTOM.
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