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1 O0001meHHAsICTPYKTYParocy1apcTBeHHOMUTOroBoaTTeCTAIIUN

I"'ocynapcTBeHHasuToroBasaTTecrauuanonamnpasiaesnto09.04.04 IIporpammuas
mporpamMmMa:  Pa3paGorka  mporpammHOro  obecrneueHuss — MHGOPMALMOHHBIX
CUCTEM )BKJIFOYAET TOCYIapCTBEHHBIN 3k3aMeH (I'D) u BBITyCKHYO KBanupuKannoHHyto padoty (BKP).

(Marucrepckas

UHKEHEpUs

O06oOmIeHHas CTpyKTypa TrocyaapcTBeHHo utoroBoi arrtectaruu (ITMA) nmpuBenena B Taliuie

1.1.

Tabmuua 1.1 - O606menHas crpykrypa [A

Konanl

KoMmnerenuun

I'9

BKP

OK.1

CIOCOOHOCTH COBEPIICHCTBOBATH U Pa3BUBATh CBOM
MHTEJJICKTYaJIbHBIA U OOIIEKYJIbTYPHBIA YPOBEHB

+

OK.2

CIIOCOOHOCTh IIOHUMATh POJIb HAYKH B Pa3BUTUM LIUBUIIN3ALUHY,
COOTHOUICHUE HAYKU U TEXHUKHU, UMETh IIPEICTABIICHUE O CBA3AHHBIX C
HUMH COBPEMEHHBIX COLUANIBHBIX U TUYECKHUX Mpo0IeMax, IOHUMATh

LIEHHOCTb HAyYHO! PALIMOHAJIBLHOCTH U €€ UCTOPUYECKUX THUIIOB

OK.3

CIOCOOHOCTH K CAMOCTOSITETLHOMY O0yY€HUIO HOBBIM METOJIaM
UCCIIEIOBaHMS, K MK3MEHEHHUIO HAYYHOT'O U HAYYHO-TIPOU3BOJICTBEHHOTO
npodusist cBoeii mpodeccnoHanIbHON 1A TEIbHOCTH

OK.4

CIIOCOOHOCTD 3aHMMAThCS HAayYHBIMH UCCIICAOBAHUAMU

OK.5

HCIIOJIb30BAHHUEM HaA IMPAKTUKE YMGHI/Iﬁ 1 HAaBbIKOB B OpraHru3aliun
HCCIICOOBATCIIbCKUX U ITPOCKTHBIX pa60T, B YIIPpaBJICHUU KOJUICKTHBOM

OK.6

CIIOCOOHOCTH IMPOABJIATH MHUIIUATHBY, B TOM YHUCJIC B CUTYyallUAX
PpHUCKa, 6paTB Ha ce0s BCIO MMOJIHOTY OTBETCTBEHHOCTU

OK.7

CIOCOOHOCTBH CaMOCTOSITENILHO MTPHOOPETAThH C TOMOILBIO
MH(QOPMAIIMOHHBIX TEXHOJIOTUI U MCIIOJIH30BaTh B IPAKTHYECKOM
JIeATEILHOCTH HOBBIC 3HAHUS U YMEHUS, B TOM YHCIIE B HOBBIX
00J1acTsIX 3HAaHUM, HEMOCPEACTBEHHO HE CBA3aHHBIX CO cepoit
JeSITeNbHOCTH

OK.8

CHOCOOHOCTH K TPOECCHOHATBHON IKCIUTYaTallil COBPEMEHHOTO
000opyI0BaHus U TPUOOPOB (B COOTBETCTBHUH C IEJIIMH MarucTepCKon
MIpOrpaMMbl

OK.9

ymMeHue 0OpMITATh OTYETHI O TIPOBEIEHHON HAyYHO-
HCCJIEIOBATENbCKOM paboTe M MOATr0TaBIUBATh MMyOJIUKALUU 110
pe3yabTaTaM UCCIIEeJOBAHUS

OIIK.1

CIIOCOOHOCTD BOCIIPUHUMATh MAaTCMATHYCCKUEC, CCTCCTBCHHOHAYYHEIC,
COMMAaJIbHO-O9KOHOMHWYCCKHEC 1 HpO(bCCCHOHaHLHLIe 3HaHUsA, YMCHUCM
CaMOCTOATCIIbHO an06peTaTL, Pa3BUBATb U IPUMCHSAITH UX JJIA
pelICHUd HECTAaHAAPTHBIX 3a1a4, B TOM YUCJIC B HOBOU HUJIN
HE3HAKOMOM cpeac U B MCXKJUCHUIIJIIMHAPHOM KOHTEKCTEC

OIIK.2

KYHLTypOﬁ MBIIIJIICHUA, CIIOCOOHOCTD BBICTpAanBAaTh JIOTUKY
PaCCyXAC€HUU U BBICKA3bIBAHWK, OCHOBAHHBIX Ha HHTCPIPETAINN
JaHHBIX, MHTCTPUPOBAHHBIX WX PAa3HbIX oOmacrei HAaYKH 1 TCXHHUKHU,
BBIHOCHUTH CYXXJICHHA Ha OCHOBAHWH HETIOJIHBIX TaHHBIX

OIIK.3

CIIOCOOHOCTH aHAJTM3UPOBATH U OIICHUBATH YPOBHU CBOHMX
KOMIIETSHIINI B COYETAaHUU CO CIIOCOOHOCTh M TOTOBHOCTD K
CaMOpETyJIUPOBAHHIO TaTbHEHIIIero 00pa3oBaHus U
npo¢eCcCUOHATBHOW MOOMIIBHOCTH

OIIK .4

BIIQJICHUE, TI0 KpalfHel Mepe, OHUM U3 HHOCTPAHHBIX S3BIKOB Ha
YPOBHE COIMHUAIBHOTO ¥ TPO(ECCHOHAIBHOTO OOIIEHUS, CITOCOOHOCTH




IPUMEHSTH CHEIHATIBHYIO JIEKCUKY U PO(PECCHOHATBHYIO
TEPMUHOJIOTHIO A3BIKA

BJIQJICHUE METOJIaMU U CPEACTBAMU MOIYUYEHUSI, XPAaHEHUS,
OIIK.5 epepabOTKH U TPAHCIISIUI HHPOPMALIUH TOCPEICTBOM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTUH, B TOM YHKCJIE, B TNI00ATBHBIX +

KOMITBIOTEPHBIX CETAX

CIIOCOOHOCTH aHATM3UPOBATH MPodeccroHaIbHYI0 HHPOPMAIHUIO,

OIIK.6 BBIJICTISITH B HEH I1aBHOE, CTPYKTYPUPOBATH, ODOPMIIATH U
) MPEJICTABIISITh B BUJIC aHAIUTUICCKUX 0030pOB ¢ 000CHOBAHHBIMU +
BBIBOJIAMU M PEKOMEHIALUSAMU

IIK.1 3HaHUEM OCHOB (HIIOCO(PHUH U METOI0JIOTUN HAYKU +

K.2 3HAHUEM METOJIOB HaY4YHBIX UCCIICIOBAHNUM U BJIaJICHUE HABBIKAMH UX
’ IIPOBEIECHUSA +

nK.3 3HAHUEM METOJIOB ONTUMHU3AIMU U YMEHHEM MPUMEHSTh UX MPU
: pelieHnu 3a1a4 npodeccCuoHaIbHON e TEIbHOCTH +

K.4 BJIaACHUC CYIICCTBYIOIIUMHU METOJAMHU U AJITOPpUTMaMU PCIICHUA 3a1a4
’ pacrio3HaBaHus U 00paOOTKHU TaHHBIX + +

K.5 BJIaJICHHE CYNICCTBYIOIIMMHU METOJIAMH U AJITOPUTMAMHK PEIICHHS 3314
) nudpoBoi 00pabOTKH CUTHATIOB +

K.6 MOHMMAaHHUEM CYIIECTBYIOIIMX MOIX00B K BepuUKaLUU MOIese
: MIPOrpaMMHOTO 00ecTIeUeHHUS +

NK.22.B CIIOCOOHOCTh YIPABIATH CPEION PYHKIIMOHUPOBaHUS 00BEKTOB
poecCHoHANBHOM eaTebHOCTH + +

K.23.B CTIOCOOHOCTH K YIPABJICHUIO MPOIECCaMH KU3HEHHOTO IIHKIIa
MPOTrpaMMHOTO 00eCTIeUeHUs +

MK.24.B CIIOCOOHOCTh YIPABIIATH CPEION PYHKIIMOHUPOBaHUS O0BEKTOB
PO eCCHOHAIBHON JIeaTeIbHOCTH +

2C0)1ep>lcam/1e ! IOPAAOK OpraHu3alum rocyiapCcrB€eHHOro 3Kk3amMmeHa

2.1ConepxxaHue rocyapcTBEHHOI0 IK3aMeHa

2.1.1 TocynmapCTBEHHBIM »JK3aMeH SBISETCS KBaTM(PUKAIMOHHBIM M TpeIHa3HAYeH IS
ompe/elIeHUs] TEOPETUUECKON MOJTOTOBIIEHHOCTH BBIMTYCKHHKA K PEHICHUI0 MPOQPECCHOHAIBHBIX 3ajad,
ycranoBieHHbIXx PI'OC BO.

2.1.2 TocymapCTBeHHBI 53K3aMEH TIPOBOJMTCSA TI0 MarepuajlaM HECKOJBKHX JIWCITMILIAH
00pa30BaTeNbHON MPOTPaMMBbI, PEe3yIbTaThl OCBOCHHS KOTOPBIX UMEIOT OMpeeNsionlee 3HaYCHUE s
po¢eCCHOHABHON JEATETHHOCTH BBITYCKHHKOB.

2.1.3 CopepxaHue KOHTPOJUPYIOIIMX MAaTEPUAIOB M KPUTEPUU OLEHKH TOCYIapCTBEHHOTO
9K3aMeHa MpuBe/eHbI B (OHAE OlleHOYHBIX cpencTB [THA.

2.2 llopsiiok OpraHu3amuu rocy1apcTBeHHOI0 JK3aMeHa

2.2.1 TocymapctBeHHBI »5k3amMeH 1o HampaieHuto 09.04.04 IIporpammuas HHXEHEpHUs
(maructepckas ~ mporpamma:  Pa3paboTka  mporpaMMHOTOo  oOecmedeHHss — WH()OPMAIMOHHBIX
CHCTEM )IIPOBOJIUTCS OYHO B YCTHOM (opMe 1o OmiieTam ¢ 00s3aTeIbHBIM COCTaBIEHUEM KPAaTKUX OTBETOB
B [IMCBMEHHOM BH/I€ Ha JIUCTaX OyMaru co mraMnom (axkyabTeTa.



2.2.2T'ocynapcTBEHHBI 3K3aMEH NMPUHUMAETCS TOCYJapCTBEHHOW HK3aMEHALIMOHHOM KOMHCCHEH
(I'SK) B cpokwu, onpesieieHHbIe COOTBETCTBYIOIIMM KaJleHIapHBIM I'paukoM yaeOHOTo mporiecca.

2.2.3]1ns oTBeTa HA OMJIETHI CTYJCHTaM IMPEIOCTABISETCS BOZMOXXHOCTh IOJATOTOBKU B TeueHue 60
MUHYT. JlJI1 OTBETa Ha BONPOCHl OMJIETa KaX/I0MY CTYAEHTY HPEJOCTaBIIAETCS BpEMsl JUIsl BHICTYIICHUS
(me Oonee 20 muHyT), mocime uero npeacenarens DK mpeamaraer ee wieHam 3a4aTh CTYACHTY
JIONIOJIHUTENIbHBIE BONPOCHl B paMKaxX TEMaTHKH BONpPOCOB B Owmisere. Ecinu CTyAEHT 3aTpydHsiercs Mpu
OTBETE Ha JIOMOJHHUTENbHBIE BONPOCH], WwieHbl DK Moryr 3agaBath BONpPOCHL B paMKaxX TEMAaTHUKH
IIPOrpaMMBbI FOCYIapCTBEHHOTO SK3aMEHa.

2.2.4 Pe3ynbTaTbl TOCYyAapCTBEHHOI'O 3K3aMEHa OOBSBISIOTCS B JI€Hb €ro NPOBEACHUS IOCIE
odopmIteHUs TPOTOKOJIOB 3acenanusl DK.

3Conep:kaHue U NOPSIIOK OPraHU3ALMHU 3AMMTHI BHIITYCKHON KBAJIM(PUKALMOHHOH PadoThI

3.1 Conepxxanne BbINYCKHON KBAJH(PUKANMOHHON padoThI

3.1.1Beimycknas  kBanudukanuonHas pabora (BKP)mpencrasisier co0oil  BBITOJHEHHYIO
oOyyaromumcst ~ paboTy, JE€MOHCTPUPYIOIIYI0  ypPOBEHb  IOJrOTOBJIEHHOCTH  BBINYCKHUKA K
CaMOCTOSITENTLHON PO EeCCHOHATBHOMN e TETbHOCTH.

3.1.2BKP umeer cienyrouryto CTpykTypy:

® 3aJaHME Ha BHITYCKHYIO KBATM(HUKAIIMOHHYIO padoTy,

® AHHOTAIMA,

e BBeJCHUE (AaKTyalbHOCTb, LIEIM PAa0OOTBl M 3aJa4d MCCIEIOBAHUSA, METOJbl HCCIIEIOBAHUS,
pe3yibTaThl, BBHIHOCHMMBIE Ha 3alllUTy, M MX TEOpeTHYecKas W IpakTU4YecKas HOBU3HA,
ampoOaIys 1 BHEIPEHUE, MyOJIHKAIIMHA U CTPYKTYpa paboThI)
aHAJMTUYECKHH 0030p
TeopeThyecKast 4acThb
ucclieloBaTeNbCcKas (SKCIepUMEHTaIbHasl, IPOSKTHAs) YacTb,
3aKJIIOYEHHE,

CIHMCOK MCII0JIb30BAaHHBIX UCTOYHUKOB (B TOM YHCJI€ HCTOYHUKHU HA MHOCTPAHHOM SI3bIKE),
MPUIOKEHUs (TIpU HEOOXOJUMOCTH).

3.21Topsia0K 32U ThHI BHIMYCKHOH KBAJH(UKALMOHHONH padoThI

3.2.1opsimox  3amutel BKP ompenensiercst peiictByromum [losoxkeHneM O TOCYIapCTBEHHOU
UTOTOBOM aTTecTalM BBITYCKHUKOB (pe/IepalbHOr0 rocy1apCTBEHHOIO OIOIKETHOTO 00pa30BaTeIbHOTO
yupexieHus: Bbiciiero odpazoBanHus «HoBOCMOMpCKMI TrOCyIapCTBEHHBINM TEXHUYECKHM YHUBEPCHUTET»
1o 00pa30BaTeIbHBIM IPOTPaMMaM, peajlu3yeMbIM B COOTBETCTBUHU C (e/iepaibHbIMU FOCY1apCTBEHHBIMU
o0Opa3oBaTeNbHBIMU CTaHAAPTAMH BBICHIETO 0Opa30BaHUS.

3.2.23amuTa BEITYCKHOM KBaJIM(UKAMOHHONW pabOThl MPOBOIUTCS HA 3aCEJaHUM rOCy1apCTBEHHON
SK3aMEHAIIMOHHON KOMHUCCHUM.

3.2.3Meronuka u kputepun orienkn BKP npusenens! B ponae onieHounsix cpencts ['HA.

® 33/laHUE Ha BBIYCKHYIO KBATM(PUKALNOHHYIO paloTy,

e aHHOTALMA,

e BBeJEHHE (AKTyaJbHOCTh, LIEAM PAOOTHI U 3aJauyd MCCIEIOBAaHUS, METOJbl HCCIEIOBaHMUS,
pe3yibTaThl, BBIHOCHMBIE Ha 3alIATYy, M HX TEOPETHYECKas M IPAKTUYECKas HOBU3HA,
anpoOarys ¥ BHeIpeHue, MyOIuKaluy U CTPYKTypa paboThl)

AHATTMTHYECKUN 0030p

TeopeTHYeCcKas 4acTh

HCCIIeI0BaTeNbCKas (PKCIIEpUMEHTaIbHas, IPOEKTHAS) 4acTb,

3aKJII0YEHUE,

CIHMCOK MCTI0JIb30BAaHHBIX UCTOYHUKOB (B TOM YHCJI€ HCTOYHUKH HA MHOCTPAHHOM SI3bIKE),
NpUIIoXKeHUs (TP HEOOXOAMMOCTH).



4CnmncoKk HCTOYHUKOB AJIA NOAT0OTOBKH K FOCYI[apCTBeHHOi/'I HTOrOBOM aTTeCTAIUHU

4.1 OcHOBHbIE HCTOYHUKH
Jlunaes B. B. Ilporpammuas mHxeHepusi. MeTOMOJIOTHYECKUE OCHOBHI : [y4eOHHMK JUIsl BY30B IO
Hanpasienuto "busnec-ungopmaruka" (080700)] / B. B. JlumaeB ; I'oc. yH-T - BBICHI MWIK.
sKoHOMUKH. - M., 2006. - 605, [1] c.
Bbyu I'. SI3pik UML : pykoBoncTBo monb3oBatens / I'. byd, [I. Pam6o, 1. fIko6con ; [mep. ¢ anrn. H.
Myxuna]. - M., 2007. - 493 c. : ui.
ApxunenkoB C. JIeknuu 1Mo ynpaBJiICHUIO MPOrPAaMMHBIMH NpoeKTaMu [DnekTpoHHbIH pecype] / C.
ApXUIICHKOB. - Mockaa, 20009. — 128 C. - Pexum JlocTyna
http://lwww.arkhipenkov.ru/resources/sw_project_management.pdf. — 3ar. ¢ sxpana.
[Takmua H. b. buzHec-aHanuTHka: OT JaHHBIX K 3HaHHAM : yueOHoe nmocobue / H. b. Ilaknun, B. W.
Opemkos. - CII0. [u ap.], 2010. - 701 c. : u1. + 1 CD-ROM.
boporukos B. II. [Ipornozuposanue B cucreme STATISTICA B cpene Windows. OCHOBBI TeOpHH U
WHTEHCUBHAS TMPAKTUKAa Ha KOMIBIOTEpe: yd4eOHOe IMOCcOOMe [UIsi BY30B IO CIEIUATBHOCTH
"[Ipuknannas maremaruka" / B. I1. BopoBukog, I'. 1. UBuenko. - M., 2006. - 367, [1] c. : ui.
PomanoB B. II. MaTemnekTyanpHbple THPOPMALMOHHBIE CUCTEMBI B SKOHOMHUKE : [yueOHOe mocodue
s By30B no cneruanbHocTH "[lpuknannas undopmaruka"] / B. II. Pomanos ; mox pea. H. IL.
Tuxomupona ; Poc.akoH. akaa. um. I'. B. Ilnexanoga. - M., 2007. - 493, [1] c. : un.
bepkyn C. UckyccrBo ynpasnenus IT- npoexkramu / Ckott bepkys ; [mep. ¢ anrn. H. Bunbunnckuid].
- M. [u ap.], 2010. - 431 c. : un.
Skobcon A. YHuduuupoBaHHbIN mpolecc pa3padoTku nporpaMMHoro obecrieuenus / A. SIko6cow,
I'. Byu, JIxx. Pam06o ; [mep. ¢ anrn. B. 'opbynkosa]. - CII06. [u ap.], 2002. - 492 c. : uin.
PeiinBotep /JI. X. Kak mactu KOTOB: HacTaBlieHHE [Jsl MPOTPAMMHCTOB, PYKOBOISIIMX JIPYTUMHU
nporpammuctamu / JIx. XankPeitusorep ; [nep. ¢ anrn. 0. I'opoxosckuii]. - CII6., 2008. - 255 c. :
WL

4.2 J1onoJHUTEIbHbIEHCTOYHUKH
Sxob6con A. YHuduuupoBaHHbIN Ipouecc pa3paboTku nporpaMMmHoro odecredenus / A. SIkoOcoH,
I'. Byu, /Ix. Pam06o ; [nep. ¢ aurn. B. 'opbynkosa]. - CII6. [u np.], 2002. - 492 c. : ui.
Byu I'. OObeKTHO-OpHEHTHPOBAHHBIN aHAIN3 U POEKTUPOBAHUE C IpUMEpaMu npuiaoxeHuit Ha C++
/ I'panu byu ; nep. ¢ anrin. nox pea. M. Pomanosckoro u @. Anapeesa. - M., 1998. - 558 c. : ui.. -
Tut. 1. mapai. pyc., aHri..
BszoBuk H. A. IlporpammupoBanue Ha Java. Kypc nexmmit / H. A. BszoBuk ; MHTepHeT yH-T
uHopM. TexHomorui. - M., 2003. - 586 c. : ui1., cxemsl
OpnoB C. A. TexHojoruu pa3paboOTKH MporpaMMHOro ooecrneuyeHus. Pa3paboTka ClIOXKHBIX
MIPOrpaMMHBIX cUCTeM : YyeOHoe nocobue ais By30B / C. A. Opinos. - CII0., 2003. - 473 c. : ui.
Asneenko T. B. KoMnbroTepHble METO/b aHAIN3a BPEMEHHBIX PSJIOB M IPOTHO3UPOBAHUS : yueOHOe
nocobue / T. B. ABneenko ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2008. - 270, [1] c. : un.,
tabn.. - Pexum gocryma: http://www.ciu.nstu.ru/fulltext/textbooks/2008/avdeenko.pdf. -
WNunoBanmonHas oOpa3oBarenbsHas nporpamma HI'TY «Bbicokue TeXHOIOTHI.
banvakoB A. U. HTennekTyanbHble HH(GOpMAIIMOHHBIE TEXHOJIOTUY ;| yueOHOe mocobue /i By30B /
A. W. bamMakos, 1. A. bammMakos. - Mocksa, 2005. - 302 c. : wi1., Ta0JI.
3aropyiiko H. I'. Ilpuxiagnele MeTonsl aHanu3a JaHHbIX M 3HaHuit / H. I'. 3aropyiiko. -
Hosocubupck, 1999. - 269 c. : ui.. - bubmmorp.: c. 247-260. - [IpenM. yka3s.: c. 261-263.
Xanadsu A. A. STATISTICA 6. CratucTuyueckuii aHalM3 JaHHBIX : y4eOHOe mocoOue st BYy30B /
A. A. Xamadsn. - M., 2008. - 503, [5] c. : u.
KomaprioBa JI. TI'. HeiipokommbioTepbl: ydeOHOe mocobue A BY30B 10 CHEIHMAIbHOCTH
"BpluncauTenbHble  MallMHBL, KOMIUIEKCBI, CHCTEMBI M CETH" HalpaBlI€HUs MOJATOTOBKH
JUIJIOMUPOBAHHBIX crieranuctoB "MHdopmaTrka u BerurcautenbHas Texuuka” / JI. I'. Komapriosa,
A. B. Makcumos. - M., 2004. - 399 c. : ui.



4.3 Metoauueckoe odecneyeHue
PomanoB E. JI. ApxuTekTypa ¥ TpUKIaAHBIE MPOTOKOJBI KIMEHT-CEPBEPHBIX MPHUIOKEHUU
[DnmexkTpoHHEIH pecypc] : 31ekTpoH. yueb.-meton. komiuieke / E. JI. Pomanos; HoBocu6. roc. TexH.
yH-T. — HoBocuOupck, 2015. — Pexxum noctymna: http://dispace.edu.nstu.ru/didesk/course/show/5379. -
3arn. ¢ oSkpaHa.BblmonmHeHMe W OpraHu3anys 3allUT BBITYCKHBIX KBAJTU(HUKAIIMOHHBIX pPabOT
CTyIEHTaMu: MeToaudeckue ykazanus. / HoBocub. roc. TexH. ynuBepcurer, coctas. [.A. Jlertsps,
M.IO. Llenebposckas. — HoBocubupck: U3n-so HI'TY, 2006. — 27 c.
PomanoB E. JI. IlporpammHas WHXEHepUs [DJIEKTPOHHBIH pecypc| : SJIEKTPOHHBIA Y4eOHO-
metonudeckuit komrieke / E. JI. PomanoB ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, [2015]. -
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1IlacmopT rocy1apcTBeHHOr0 IK3aMeHa
1.1 O60611eHHAs CTPYKTYPA rOCyA1apCTBEHHOI0 IK3aMeHa
O0001IeHHAas CTPYKTYpa TOCyIapCTBEHHOTO YK3aMeHa npuBeaeHa B Tadmuie 1.1.1.
Tabmuma 1.1.1

Bonpocsl
Koanl Komnerenuuu u nokasaresim ¢cpopMUPOBAHHOCTH |TOCYIAPCTBEHHOIO
IK3aMeHa

OK.2 cnoco0HOCTh MOHMMATH POJb HAYKH B Pa3BUTHH NUBUJIU3ANNA, COOTHOIICHUE HAYKHN H
TEXHUKHU, HMETb NPEACTABJICHUEC 0 CBA3AHHBLIX ¢ HUMHU COBPEMEHHBIX COMUAILHBIX H
ITHICCKHUX npoﬁ.ﬂeMax, MNOHUMATDb HHCHHOCTD Hay‘lHOﬁ PAUIUOHAJTBHOCTH U €€ HCTOPUYECCKHUX
THIIOB

32 3HATh COBPEMEHHYIO HAYYHYIO KapTUHY MUpa P.1. B.19-25

OK.5 ucnosib30BaHNEeM HA NIPAKTHKE YMEHU M HABBIKOB B OPraHU3aunu
HCCJIeJ0BATEIbCKUX U MPOEKTHBIX Pad0T, B YIIPABJIEHUH KOJIJIEKTHBOM

a1 3HATh OCOOCHHOCTH OPTaHU3AlNU U YIIPABIICHUS
MIPOrPAMMHBIM [IPOEKTOM B PA3JIMYHBIX METOHOJIOTHSAX P.4.B.14

OK.6 cioco0OHOCTH NPOSABJISITH HHUIUATHBY, B TOM YHCJIe B CHTYallMIX PUCKa, OpaTh Ha ce0s
BCI0 MOJTHOTY OTBETCTBEHHOCTH

YIPaBJIATh KOJJIEKTUBHOM pa3paboTKOI MporpaMMHOIO
yl o0ecrieyeHns B Pa3IMIHbIX (pOpMax OpraHU3ANU U P.4. B.13.14
CcaMOOpra”Hu3anyu KOJUIEKTUBA T

OK.8 cnnocoOHOCTD K Npo(hecCHOHAIBHOM IKCIJIyaTallul COBPEMEHHOIr0 000py10BaHus U
NprOOPOB (B COOTBETCTBHM C 1eJISIMH MATHCTEPCKOI NPOrpaMMbl

yCTaHABIMBAaTh, KOHPUTYPUPOBATH U TECTUPOBATH
yl paboTOCIIOCOOHOCTD alapaTHO-MPOrPaMMHBIX P.1. B.19
CPEJIICTB JJIs MapajIebHbIX BEIYUCICHUN e

I1K.1 3HaHHEeM OCHOB (hHJI0cO(UH M METO10JJOT MU HAYKH

a1 3HaTh OCHOBHBIE (puitocockre npoOiIeMsl U
METOJI0JIOTHYECKUE KOHIIENIIMA COBPEMEHHON HayKH P.1. B.22-25

IIK.4 B1ageHune cymecTBYIOIMMH METOAAMH U AJITOPUTMAMM pPelleHHus 3a/1a4
pacno3HaBaHusi M1 00pPa0OTKM JAHHBIX

311 CpelCTBa U METOJIbI 00paOOTKH U aHATN3a JAHHBIX U
3HaHUI P.3. B.2-4,8-10
P.3. B.1-16
314 METO/Ibl ¥ IPUEMBI (pOpMaTU3AINH 3a/1a4 P.2. B.1-3
P.4. B.9-12
34 ApXUTEKTYPBI U KIACCU(PHUKAIMIO BHIUUCIUTEIBHBIX
KJIaCTEPOB P.1. B.19-21
36 METO/]Ibl CO3JJaHMsI 1 AHUMUPOBAHUS TPEXMEPHOTO
00beKTa P.1. B.17-18
METO/JIbl U CPEJICTBA OOHAPYKEHHSI IOTHYECKUX
37 3aKOHOMEPHOCTEM, BBISIBICHMSI 3aBUCUMOCTEN U P.3. B.2-4.8-10
IIPOTHO3UPOBAHUSA e
39 METO/Ibl U CPEJICTBA KJIacCU(pHUKALMU U BU3yaTu3alun
MHOT'OMEPHBIX JTaHHBIX P.3. B.6,7

ITK.S B1agenne cymecTByOIMMH METOAAMH U AJITOPUTMAMH pelieHust 3a1a4 HugpoBoi
00pabdOTKM CUTHAJIOB

2



32

OCHOBHBIE aJITOPUTMBI B CpeICTBA ITU(PpoBOI 00padbOTKH
CUTHAJIOB

P.1. B.15-16

I1K.6 noHuMaHuem CYHIECTBYHOIIMX ITOAXO0A0B K Bepnq)mcaunu Mojaeei NMporpaMMHoOro

ob0ecneyeHus
31 METO/bl BepUPHUKALUU MOJICNICH TPOSKTUPOBAHUS U P.2. B.24-25
IIPOrpaMMHOT0 OOeCTIEUeHuUs P.1. B22
3Tambl, TEXHOJIOTMYECKUE MTPOIIECCHI, apTE(aKTHI
YHU(DUIIUPOBAHHOTO Tporecca pa3padbotku 110,
33 coziepKaHue CBOJIa 3HAHUIT O IporpaMMHoii umxkenepun|  P.2. B.22-23
SWEBOK, crannapToB 1o mnpoueccam XHU3HEHHOTO P.4. B.1-8

nukia [10

ITK.22.B cnoco0HOCTh yNpAaBJSITh Cpeoil (PYHKIMOHMPOBAHNS 00bEKTOB

npogeccHOHAIbHOI 1€eaTeJIbHOCTH

3HATh MPHUHIUIIEI IIOCTPOCHHUSA AapXUTCKTYPBI

31 POTPAMMHOTO 00eCTIeUeHUS U BUABI APXUTEKTYP P.2. B.4-21
MPOTrpaMMHOTO 00eCTIeUeHUS e
33 TUIIOBBIE METPUKH ITPOTPAMMHOT0 00ECTIeUEHUS P.4.B.15
KOMITOHEHTBI TPOTrPAMMHO-TEXHUYECKUX aPXUTEKTYD,
34 CYIIECTBYIOMIUE MPHIOKEHHUS U HHTEPPEHCHI P.1.B.1-14
B3aMMOJICHCTBUS C HUMHU P.2. B.7-21
HCII0JIb30BaTh CYUIECTBYIOIME TUIIOBBIE PEIICHUS U
yl 11a0JIOHBI MPOEKTUPOBAHUS IPOrPAMMHOTO P.2. B.A-6
o0ecrnieueHus e
IIK.23.B cnoco0HOCTH K yIIPABJICHUIO POLECCAMM KU3HEHHOI'0 HMKJIA IPOrPAMMHOTI0
olecrieyeHust
33 METOOJIOTUN YIIPABICHHUS TPOSKTAaMH Pa3pabOTKU
MPOTPaMMHOTO 00€eCTIeUeHUS P.2. B.22-25




1.2IIpumep Omniera
HOBOCUBMPCKHUU T'OCYJAPCTBEHHBIM TEXHUYECKHI YHUBEPCUTET
q)aKy.]IBTeT aBTOMATHKH M BEIYHUCIUTCILHOM TEXHUKH

JK3aMeHAMOHHBIN Omiter Ne 1
K TOCyapCTBEHHOMY 3K3ameHy 1o HamnpasiieHuto 09.04.04 [TporpaMmMHasi HH)KEHEpUSs

1. Pecypcrl BC u ynpasnenne umu B OC. bazosbie pecypest OC: LII, OII, B3V, nannsie.
Konmenmuss OC kak cHUCTeMBI — pacHpeneNeHHs pecypcoB  MEXKAY Ipoleccamu
(3amauamu). TakTka ¥ cTparerus YIpaBICHUS peCypCaMH — JAUCIETYEpPhl H
iaHUpoBUIMKKA. OCHOBHBIE NPUHIWIBI IUTaHUpoBaHHS pecypcoB B OC, kpurepuu
s dextuBHocTH OC.

2. Java. HacnenoBanme u npuBenenue tunoB. Kmacc Object. Pacimmpenue u cyxeHue
CCBUIOYHOTO THIIA TIPH MEPEXo/ie OT Kiacca K kiaccy. Oneparus instanceof. BerpoenHsiii
nojauMopdusm  Metonos.Java. Ob6wekTHas wmozenb JVM. Kiaccer Object u Class, wux
Metonpl.  Opranuszanus JVM.  Cucrema MeTa-oOBbEKTOB —  ONUCATENEed  KJIAcCOB.
Junamuueckas 3arpyska kinaccoB B JVM.

3. Brienenne cerMeHTOB W OOHApPYKEHHS CKPBITHIX 3aKOHOMEPHOCTEH B MHOTOMEPHBIX
JAHHBIX METOAAMHU IIPUKIIAJHON CTATUCTHUKHU.

4. @aza aHanmm3a W MPOEKTUpOBaHMA. JlucnumiunHa «aHanm3 TpeboBaHuUil». CrocoOb!
u3BJCUCHHS W (uUIbTpanuu TpeOoBaHuH. busHec-TpeOoBaHus, Ou3Hec-TpeOOBaHUS,
cucTeMHBbIe TpeboBaHMs, (QyHKIMOHAJIBbHBIE TpeOoBaHUs. Pa3paboTka M ympaBieHue
TpeboBanusiMu. JlokymMeHT «creuudpukamnus TpedoBanuii k I[10 ». Jumarpammsl
MIPELECHTOB.

YrBepxnato: 3aB. kKapeapoit BTA.A. SIkumenko
(Toamuck)
(mata)
1.3 MeToanka oleHKH

ITo xaxxaoMy paszieny nporpamMMsl 6useT coaepxut 1 Bompoc. OLeHKa Mo KaxJJ0My BOIIPOCY
NpoOu3BOIUTCS 1Mo 25-OanmbHOW mikane. [IpenBapurenbHas OLEHKA MOJIY4aeTCsl CyMMHMPOBAHUEM
0aJ1oB 10 BceM BorpocaM.Kputepun olieHKH 1Mo OTJEIbHBIM BOIIPOCAM:

e 25 OamnoB - pa3BepHYTHIH OTBET HA BOIPOC, HAa JOIOJIHUTENbHBIE BONPOCHI U TECTOBHIE
IIPpUMEpPBl 1O TEME, 3HAHUE OCHOBHBIX TEPMHHOB M OIpPENEICHUM MO APYTHM TeMaMm
IIpeIMeTa;

e 20 OamioB - HEMOJHBIK OTBET Ha BOIpPOC, JIMOO OTPULIATENbHBIH OTBET HAa HEKOTOpHIE
JIOTIOJIHATEJIBHBIE BOIPOCH! M TECTOBBIE IPUMEPBI 110 TEME, HE3HAHUE OCHOBHBIX TEPMHUHOB
U ONIpEeENIEHUH 110 APYTUM TEMaM NPEAMETA;

e 15 GamioB - HEMOJHBIM OTBET HA BOIPOC M OTPULIATENBHBIE OTBETHI Ha JOTOJHUTEIbHBIE
BOIIPOCHI;

e 10 6anioB - pparMeHTapHBII OTBET MO HABOJSALIUM BOIIPOCAM;



e 5 0auioB - 3HAHME OCHOBHBIX TEPMUHOB U OIPENECICHUI NpH OTCYTCTBUM OTBETa Ha
BOIIPOC;

e ( OamioB - HE3HAHUE OCHOBHBIX TEPMUHOB U OINPEACIECHUN IPU OTCYTCTBUU OTBETA Ha
BOIIPOC.

1.4AKpuTepuu oleHKH

[To pe3ynpraraM OTBETOB CTyJEHTAa Ha BOMNPOCH OwWJIeTa M  JIONOJHHUTCIIBHBIC
BONPOCBHI(YTOUHSIFOIIIME  CyTh  OTBETAa) TOCYJApCTBEHHAs  DK3aMCHAIIMOHHAS  KOMHUCCHS
OIICHHBAECTC(HOPMHUPOBAHHOCTh KOMIICTCHIIMIA HA PAa3HBIX YPOBHSX.

CootBeTcTBHE YpOBHEH CHOPMUPOBAHHOCTH KOMIIETCHIIHA, KPUTEPUEB OIICHKU M OAJUIOB 10
100-6anpHo¥ mKane npuBeaeHo B Tabmume 1.4.1.

Tabmuua 1.4.1

YpoBeHnb
KpuTtepuu onenku c(opMHPOBAHHOCTH Ananasor
o 0as10B
KOMIeTeH Ui
CTYZIEHT NPAaBUJILHO ¥ MOJTHOCTHIO OTBETUII HAa YETHIPE
BOIIPOCA SK3aMEHALMOHHOTO OMIIETa, a TAKKE .
p ’ [TpoaBUHYTHII 87-100
JIONIOJTHUTEIIbHBIE BOIIPOCHI, YTOYHSIOLIHE CYTh OTBETA,
YeM I10Ka3aJl yri1yOJIeHHbIE 3HAHUSI
CTYZICHT IPaBUJILHO OTBETUII Ha BCE BOIPOCHI, HO
HEIOCTaTOYHO Pa3BEPHYTO WIM OTBETWJI MUHHUMYM Ha TPU .
PasBepIy y p bazoBsrit 73-86

BOITpOca Omsiera abCOMOTHO MPABUIBHO U IOCTATOYHO
pa3BepHYTO
CTYZICHT B II€JIOM ITPaBWJIBHO OTBETHJ MUHHMYM Ha JIBa
BOIpoca OuieTa, 3HaHUsl HE CTPYKTYPUPOBaHbI U [Toporossiii 50-72
OBEPXHOCTHBI
CTYACHT MPABWIIBHO OTBETHJI HE O0Jiee YeM Ha OJINH

y P Hwxe moporosoro 0-50
BOIPOC HK3aMEHAIIMOHHOr0 OuieTa

HToroBasi ornjeHKa 1Mo rocyAapCTBEHHOMY 3K3aMeHyBbIcTaBisieTcs: o 100-6amipHON ImIKane,
no OykBenHoW mkane ECTS um B TpaauumonHoit ¢opme (B COOTBETCTBUM C JEHCTBYIOIUM
[MonoxxeHreM 0 OATBHO-PEHTHHIOBOW CHCTEME OIICHKH JOoCTHKeHHi cTynentoB HI'TY).

1.511pumepHbIil NepeyeHb TeOpeTHYeCKNUX BONPOCOB

Pa3zgen 1. O6menpodeccuoHa/IbHbIN

OTBeT Ha BOMPOC JOKEH B 00S3aTENILHOM MOPSIKE COJACPIKATh ONpeesieHus] OCHOBHBIX
TEPMHHOB, MepeYHrc/JieHue HUX CBOWCTB WJIH COCTABHBIX 4acTeid, (PYHKUMOHAIBHOCTD,
AJITOPUTMBI pa0d0THI U PUMeEPHI HCIOJIb30BaHNUsl (HA YPOBHE (pparMeHTOB)

1. OcHOBHBIE DJJIEMEHTHI aIAPATHO-TIPOTPAMMHOM APXHUTEKTYPHI: aJPECHOE IMPOCTPAHCTRBO,
CETMEHTAIUsl, CETMEHTHl MPOTpaMMBbL: KOJ, CTaTHYECKHE JaHHbBIE, CTeK, Kyda. CTpykTypa
KOMaHIbl,  CIOCOOBI  aJapecallid  ONEpPaHAOB,  dTambl  HWCHOJIHCHHWS  KOMAH/IBI,
MUKpornporpammupoBanue.lIpeppiBanne mporpaMM Kak »dJIEMEHT AapXUTEKTyphl H MPHEM
nporpammupoBaHus. OpraHu3anysi BXOXKJIECHHsS B IPEPBIBAIOLIYIO IIPOrpamMMy, BO3BpAT K
npepBaHHON mporpamme. BroskeHHbIe (IPHOPUTETHBIE) MIPEPhIBAHUS. DMYJISAIUS PEephIBAHUN
Ha ypoBHe nporiecca (APC, curHasl).




. SI3BIKW TIPOTpaMMHUPOBAHUS BEICOKOTO ypoBHS. CTPYKTypa M CpaBHUTENbHAS XapaKTePUCTHUKA:
TUNBl JAHHBIX, KJIAacChl MaMATH (JOKajbHAas, TJOOANbHAs, JWHAMHYECKAs), MOJIyJIbHAs
OpraHM3aIys JaHHBIX W AJTOPUTMA, MPOCTPAHCTBA MMEH, 00JACTH BUIAMMOCTH. TexHoIorus
CTPYKTYPHOTO MPOTPaMMHUPOBAHHMSI: HUCXOSIIIEE, MOIIAr0BOe, MOYJIbHOE ITPOrPaMMHPOBAHUE
QITOPUTMA U aHHBIX. TeXHOIOTHs 00BEKTHO-OPHUEHTHPOBAHHOTO MporpaMmmupoBanus. Kiacc,
O00BEKT, METOJl, KOHCTPYKTOp, HECTPYKTOp, HacCleJOBaHUE, MOIUMOPGU3M, NIa0IOHBI,
UCKITIOYCHHSI  DJIEMEHThl ~ aOCTparupoBaHus:  MOMUMOP(HU3M, aOCTpPaKTHBIC  KIIACCHI,
UHTEPEHCHI.

. MonynbHas pa3paboTka MpOrpaMMbl: TPOEKT, (aiiy, OOBEKTHBIM MOIYJb, MPOTPAMMHBIN
(3arpy304HbIif) MOJyJb, OMOJIMOTEKA OOBEKTHBIX MOJyJIeH. BHEIIHNWE CChUIKH W TOYKU BXO/IA.
PenakTupoBanue cBs3eil (KOMIIOHOBKA 3arpy304HOro Moayisi). CTaTHueckoe U JUHAMUYECKOe
csa3piBanne, DLL. MonaynsHoe mnporpammupoBanne Ha Cut++ B TtexHomoruun OOIIL
[IpencraBiaeHne NPOTrpaMMBL:  3arojOBOYHBIA  (hailn, CPp-aiin, OOBEKTHBI MOIYIb.
OcoOeHHOCTH TPEJCTAaBICHUS MMEH BHEIIHHX CChUIOK. MoAyibHOE MpOrpaMMHpPOBAaHUE Ha
Java. ®aiiner class u jar, ux crpykrypa. OcoOEHHOCTH MpPEACTaBACHUS JaVva-IporpamMmel,
JUHAMHYECKOH 3arpy3KH U JUHAMUYECKOTO CBSI3bIBAHUS KOJA.

. Cunxponuzanus nporeccoB B OC. MexaHu3Mbl CHHXpOHHU3aUU TpoiieccoB B sigpe OC u
Ha YpOBHE NPHUKJIAJHOTO MPOTrPaMMHUPOBAHMS: OXKUJaHUE COOBITHIl Ha 00BEKTax, cemadopsl,
[IOYTOBBIEC SIIIMKH, MOPTHI. llpuMep cHHXpoOHU3aLUU (337a4a «IIOCTABILUK-TIOTPEOUTEIND)).
BuyTpennuii mapaienusm B npuwiokeHHsx. IIoToku — ompezneneHue, COCTaBHbIE 4acTU U
crocoObl onucanus Ha ypoBHe AP (cUCTEMHBIX BBI30BOB) U B SI3bIKaX MPOrpaMMHUPOBAHMUSL.

. MynpTUnpOrpaMMUpOBaHUE, CHUCTEMBbl MaKeTHOH 00paboTKw, pasliefieHusT BPEMEHH,
peaJlbHOrO BpeMEHM. 3aJaHue, 3ajaada, mpouecc, NoTok. CUCTEMHbIE UM NPUKIAJHBIE 3a]la4U
(mpouteccer). IIpouecc kak ocHoBHOM KommoHeHT OC. CTpyKTypa agpecHOTrO MpPOCTPAHCTBA
npouecca. Anpo. Konmenumss OC  Kak CHUCTEMBbl HE3aBHCHMBIX KBa3WIapaslIeNbHbBIX
MpoLIeCCOB. 3amuTa IMpoueccoB, PexuM mnonp3oBarens U  pexum sgpa. Cucremsble
BbI30BbL. Y1ipasienue L{I1 B OC. Tlonstue cocrosiHus mnpoiecca U NoTOKa, KOHTEKCTa Mpolecca
B anpe OC. Ilepexmouenne nponeccoB M NoTokoB. lucnerdyep. Crparerum U aaropuTMBI
paznenenus L{I1: naketnas oOpaOoTKa, paz/ielieHne BpEMEHH, peallbHOE BpPEMSI.

. Pecypcet BC u ynpasnenune nmu B OC. basoseie pecypest OC: LII, OIl, B3V, nannsre.
Konnenmus OC kak cCHUCTEMBI paclpelieieHusi PECypcoB MEXkAY MPOLEeccaMu (3a1adaMu).
TakThka M cTpaTerusi ynpaBlIeHHs pecypcaMu — JUCIET4Yepbl U IIaHUPOBIIMKH. OCHOBHbBIE
NPUHLIMIIBI IIIaHupoBaHus pecypcoB B OC, kputepuu 3¢ pexrnBaoctr OC.

. Ynpasnenue namsateio B OC. BuptyansHoe u ¢pusndeckoe ajpecHoe npocTpancTBo. [lonsaTre
BUPTYaJILHOTO aJipeca M ero npeoOpa3oBaHUs B JOIMUYECKUH agpec. AmNmnapaTHBIE CPEICTBa
ynpaBineHuss namsaTeio. Crparerun ynpasinenus OII, cBomuHr (3amemienue 3aaad). O6pas
IpoIiecca, CErMEHTh BUPTYaIbHOIO aIpecHOro nmpoctpancTsa. Maiin noakadyky.

. BupryanpHas mamate u e€ opraHuzanus, Ta0muibl crpaHui. OcCoOEHHOCTH CTPaHHYHOTO
MpPEPHIBAHUSI, AITOPUTM €ro 00paboTku. CTpyKTypa TabIWIl Ha MPUMEPEe MHUKPOIPOIECcCopa
Intel. MeToap! yrpaBieHHUs] BUPTYaIbHON MaMSAThIO, CETMEHTHO-CTPAHUYHOE pacIlpe/ielieHUe ¢
JUHAMHUYECKOM 3arpy3koi crpanuil. CylnHOCTh KOHKYPEHLIIMM CTpaHHIl 3a (U3HUECKYIO
namsTh. [7oOampHOE ¥ JIOKAIbHOE BHITECHEHHWE. AJNTOPUTMBI BBITECHEHHSI CTPAHUIL:
onrumaneHbid, LRU, FIFO. IlonsTHe JokampHOCTH OOparieHuid K mamsaTd. PaGouwii Habop
CTpaHUII, CIOCOOBI €ro ompesneneHus (oTciexuBaHusi). Pabora oc B ycnoBusx aeduimra
MaMATH: CBOMMHT pabounx HaOOpOB, MPOOYKCOBKA.

. Yopasnenue BBoaoM/BbiBoIoM B OC. BY mocienoBaTensHOTO W MPOU3BOJIBHOTO JOCTYTIA.
Ousnueckuit mapawtenusm padoter LI mw BY. Odepenun BBoma/BeiBoma, Oydepuzamms.
JpaiiBepsl. Hucneruep BBOJIa-BBIBO/IA. OtnoxeHHass ~ 3amuCh, KJIIUPOBaHUE.
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[TocnenoBarenbhble (aiinbl ¥ (Qaiasl OpsAMOro aoctymna. J[BOMYHBIE W TEKCTOBbIE (Hailiibl.
Cepuanu3zarnus 0ObEKTOB.

VYnpasnenue nanueiMu B OC. @aiinel, QaiinoBas cucrema. YpoBHH (PaiiIoBO CHCTEMBI:
¢dusnvecknii, 0a30BbIH, Jorndyeckuil, ux QyHkuu. I[lpumepsl peanu3amuu: KOHTPOJb
CBOOOHOTO MPOCTPAHCTBA, pa3MelIcHue Qaiiia, MHACKCHBIN (aiin, TOCTYI U 3aIuTa, CUCTeMa
KaTaJioroB, pabora B (aijle ¢ 3amucsAMH TMPOU3BOJNBHON JUIMHBL. HamexHOCTh W
BOCCTaHOBJICHHE (AlIOBON CTPYKTYpBI, METOIBI U cpeacTBa. CpaBHUTEIbHAS XapaKTEPUCTHKA
CTPYKTYpHI B (yHKIHOHAILHOCTH (aiinoBeix cuctem (FAT, NTFS, EXT)

Tpaucnstopsl. Kommusiiust 1 uHTEpIiperanus. «UucThie) KOMIUISTOPHI B HHTEPIPETATOPBI,
cMemaHHble cuctembl (Ha mpumepe Cu++, Java, C#). ®as3pl TpaHCISIUU: JEKCUYECKHM,
CHHTAaKCHUYECKHM, CEMaHTUYECKUN aHalii3, T'eHepalus Kojaa, onTuMmu3anus. MX CylmHOCTb.
[Ipumepsl JTEKCMYECKHX, CUHTAKCMYECKUX U CEMaHTHYECKHX OIIMOOK M OHIMOOK BpEeMEHU
UCTIOJTHEHHUSI.

®dopmanuzaius OMHUCAHMS TpoIecca TPAHCIAUU: (HOpMaTbHBIE TPAMMATHKA W KOHEYHBIC
aBTOMaTbl. OCHOBHBIE KOMIIOHEHTBHI TPAHCISATOPA: CHHTAKCUYECKOE JEPEBO, CEMaHTHYECKHE
TaOJIMIIbI, CEMAHTUYECKHE MPOLIETYPHI, CBSI3b JIEKCHUECKON, CHAHTAKCHUECKON 1 CeMaHTUYEeCKOU
KoMnoHeHT.Jlekcuueckuit aHaim3. KoHeuHble aBTOMATbl M TOCTPOCHUE JIEKCUUYECKUX
aHanu3aTopoB. CMHTaKCHYecKui aHan3. DopMalibHbIE TPAMMATUKHU U A3bIKU. Bocxoasuuii u
HUCXOIAIUNA pa30op. MarasuHHbIE aBTOMAThl U WX HCIOJIB30BAHUE B CHHTAKCHYECKHUX
aHanM3aropax.

Cpena ucnonnenus Cu-nporpammbsl. Ctek. Opranu3zanusi KOHTEKCTa UCIOIHEHUSI QYHKIIMH —
(dopmanbHble/(haKTHUYECKUE MapamMeTpbl M JIOKaJbHbIE IepeMeHHble. MeXaHU3Mbl BbI30Ba
BUPTYaJbHBIX (YHKIMHA M JWHAMHYECKOTO mpHuBeneHus TtunoB.Cpena wucmomHeHHus Java-
nporpaMmbl. MeTta-ypoBeHb HpelcTaBlieHns 00beKTOB U KiaccoB (kimaccel Object u Class).
Bupryanbnas mammna (JVM), cucrema komana. KoHTeKCT BpI30Ba MeTO1A.

bankyn nanspiX. baza panHbix, Oank maHHbIXx CYBJl. Monenu naHHBIX: HepapXudecKas,
cereBas, pensnuonHas. OyHkiuu U sa3pikoBble cpenctBa CYBJl. Cucrempl MCKYCCTBEHHOTO
uHTeiekTa. OTinuns 3HaHuil ¥ naHHbIX. [IponenypHbie U qeknapaTUBHbIE 3HaHUS. MeToabl
MPEACTABJICHHUS 3HAHUUW: MPOAYKIIUHU, JIOTUKA MPEANKATOB, CEMAHTHUYECKUE CETHU, (PEHMBI.
SI3BIKM TOTMYECKOT0 MPOrpaMMHUPOBAHUS

OcHOBBI TeopuM CHUTHAJIOB. BpemeHHoe M dYacTOTHOe mpejacTaBieHue. Jluckperusamus u
TUCKPETHBIE TTPe0Opa3oBaHne CUTHANIOB. AITOPUTMBI U METOMABI IIU(GPOBOTO Mpeodpa3oBaHUs
CHUTHAJIOB.

ApXUTEKTYpbI cucteM uppoBoit 00paboTku curHanoB. CUTHaJIbHbIE POLIECCOPHI.

KonmenTyanbHbIlE OCHOBBI MOJEIHPOBAHUS OOBEKTOB. ['eomMeTpHuecKkoe MOJAETHPOBAHUE C
UCMOJIb30BaHUEM MoaudukatopoB. CocTaBHblE M IOJUTOHAJIbHBIE 00BEKTHL. (OcBelleHue,
WCTOYHUKHU CBeTa U TeHu. Vcnonp3oBanne kamep. [IpoekTupoBaHie MaTepraioB.
AHuManroHHble KoHlenuuu. KiroueBast aHuManys 1 aHUMaIysl ¢ UCIOJIb30BaHUEM
KOHTpOJUIEpOB.JTOroBas BU3yann3arms.

ApPXUTEKTYpa BBICOKOIIPOU3BOAUTENBHBIX BHIYMCIUTEIBHBIX CUCTEM, KJIacCU(pUKanus
BBICOKOITPOU3BOAUTCIIbHBIX BBIYUCIIUTCIIBHBIX CUCTEM. BCKTOpHI)Ie 1 MaCCUBHO-IIApAJICIIBHBIC
cucteMbl. CUCTEMBI ¢ pacnpezieeHHON MaMaThio0. OCHOBHBIE KOMIIOHEHTHI KJIaCTEPOB, UX
anmnaparHoe obecrieueHue.

CrpyKTypa NporpaMMHOI0 00ecre4eHus! BBICOKOITPOU3BOAUTENbHBIX BRIYMCIUTEIbHBIX
CHCTEM, CITOCOOBI OpTraHU3aIMY ¥ YIPABJICHHUS MapaJlIeIbHO POTEKAIOIIUMHE U
B3auMO/IeiCTBYIOIMMU Tporieccamu B cet DBM. CoBpemeHHbIe cpecTBa pa3padoTKu
napajiCJIbHBIX IIPOrpaMM. COBpeMeHHBIe Cpe€acTBa AJid OpraHHU3aln paCpeacICHHbIX
BbIuucieHNH. OCHOBHBIE KOMIIOHEHTHI KJIaCTEPOB, UX MIPOrpaMMHOE oOecrieueHue
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Pa3paboTka napamienbHbIX TPOTrpaMM JJIs pEIIeHUs IPaKTHUECKUX 3a7ay C UCTI0Ib30BAHUEM
texnosioruit OpenMP, CUDA u MPI. Ynpapriennue BoIMUCIUTEIBHBIM KJIACTEPOM, pa3padoTKa
CKPHUIITOB 3allyCKa MMapaJlyIeIbHbIX 3aJaHUI

[IpoGiieMbl TeopuM mporpaMMupoBaHus. Pa3zButue u mpoOIeMbl S3bIKOB, METOJIOB U
TEXHOJIOTUH TPOTrpaMMHUpPOBAHMS, HOBBIE MapaAUTMbl MpOrpaMMupoBaHus. Bepudukarus
porpamm

CoBpemeHHBIE MPOOTIEMBl KUOCPHETUKA M CHUHEpreTHKd . [IpoOiieMbl aHanm3a MaHHBIX U
3HaHUi OCHOBHBIE ITPOOJIEMBI CUCTEM HCKYCCTBEHHOTO HHTEILICKTA

[Tpobnembr  mpuxmagHoit  uHopmaTukullpobiembr uHpopmanmnonueix cucrem (MC).
CoBpemennble TeHaeHnun B pa3sutun MIC. Kopnopatusasie MC. TIpo6iemsr uaTerpanuu NUC.
Mopenu 1 po6sieMbl 4eI0BEKO-MAIIMHHOTO B3aMMO/ICHCTBHS

[IpobGnembl TexHOMOrMYecKo wHPoOpMaTuKU. [IpobGiaemMbl MHPOPMAIMOHHBIX TEXHOJIOTHMA.
[Toxonenuss WHGOPMAIMOHHBIX TexHoJorui. HampaBiuenust pa3BUTHSI HHPOPMAITMOHHBIX
TEXHOJIOTUH

Paszzen 2. TexHoJ10TUA pa3pa6oTKU MPOrPaMMHOro oGecne4yeHus

Buner mogneneii. Cymnocte UML kak cpenctBa moaenupoBanHusa. Crpykrypa UML,
CTaTUYeCKass M JUHAMUYECKasi cocTaBsitonue Mojeinu. CocTaBHBIE 3JIEMEHTHI: CYIIHOCTH,
OTHONICHHS, TUarpaMMbl. BUIBI CyNTHOCTEH: CTPYKTYpHBIE CYIIHOCTH — Kjacc, MHTepeiic,
KOoomneparus, Npelue]eHT, aKTUBHBIA KIIACC, KOMIIOHEHT, y3€J; MOBEJICHUYECKHUE CYLUIHOCTH —
B3aWMOJICUCTBUS, JEATEIbHOCTH, aBTOMAaThl; TPYNOUPYHOL[as CYIIHOCTh —  IIAKET,
AQHHOTAI[MOHHAs CYUIHOCTb — IPUMEYaHUE.

UML. Buasl OTHOLICHHI: 3aBUCUMOCTb, ACCOLIMALMs, arperauus, KOMIO3UILMS, BKIIOUYCHHE,
o0oOmenne, peanuzauusa. OrtHomeHus. CBs3U — OTHOIIEHUS MEXIy OObEKTaMHu.
Hampasnennocts cBsizu, CooOmieHus. JluarpaMMbl OOBEKTOB. AcCCOLMALUU — OTHOLLEHUS
Mexay kiaccamu. CBoifcTBa acconuanuu: UMs, KpaTHOCTb, HaBUTalUs, AaTpHOYTHI.
PednexcuBnble acconmanuu, aepeBbs U ceTH. Kiaccel arpubyToB acconuanuii (Kiacchl-
accoluanuu). 3aBUCUMOCTH. 3aBUCUMOCTH UCIOJIb30BaHUs «use», «call», «parametery, «send»
U «instantiate». 3aBUCUMOCTH aOCTpaKUU. 3aBUCUMOCTHU JAOCTYIIA.

UML. IIpunsatele  geneHus: KJIacCU(UKATOP-3K3eMIUIIp,  HHTepdeiic-peann3arius.
Pacumpenus: orpannyenusi, crepeorunsl. Knaccuduxamus auarpamm. Jlmarpammel KiaccoB
(oO0bekToB). [lmarpaMMmbl B3aUMOJCHCTBHUN, KOMMYHHUKAI[MOHHBIE JAuarpaMmmsl./lnarpaMmel
nesrenpHOCTH. TexHonorus cereit llerpu. [lapamtenusm. [lotox ynpasneHus, y3en QeHCTBHS,
pebpo, y3en ympaBieHHs, OObEKTHBIA y3en, Oydepuzanus U B 00beKTHOM y3i1e. OObEeKTHbIE
y31bl — TapaMeTpbl, COCTOSAHMUS OOBEKTHhIX Yy310B. Konrtaktel. IlpepwiBatomme pedpa.
Konraktel uckmouenuif. Ilotoku oObekroB. Mx anamorm B mporpammupoBanuu. UML.
Jwnarpammsl coctossHuil. KoHeuHbIE aBTOMATHI.

[ITabnoubmpoektupoBanus. IlpousBonsmuentadnonsibuilder, factory, prototype, singleton.
[Ia6nousmpoektrpoBanus. CTpykrypHbieniadnonsiadapter, bridge, composite, decorator,
facade, flyweight, proxy

[Ia6nousmpoektrpoBanus. [ToBenenueckuemabmonsr command, iterator, mediator, snapshot,
observer, state, strategy, method template, visitor. Cucremusiematdaonsr model-view-controller
(MVC), session, transaction
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[Ta6nousmpoektupoBanus. [ladnonsmapamiennsma Single Threaded Execution, Two-phase
Termination, Asynchronous Task, Lock Object, Read/Write Lock, Scheduler, Double
Buffering, Producer-consumer

Java.bazoBbie Tunbl ganHbIX. Kiace String, ero ocodennoctu u Metonsl. Kiaccel — o0epTku
st 6a3oBbIX TUNOB JaHHbIX (INtu Integer), mx HasHayeHue. ba3oBble THIBI JAQHHBIX U
ccbulouHble TUMBL. OcoOeHHOCTH pabOThl €O CCBUIOYHBIMM THUIIAMM, JAMHAMUYECKOE
pacrpezeneHue naMaTH, «coop mycopay. Onepanuu Hajl CCbUTKaMH.

Java. HacnmemoBanme wu mnpuBencaue tumnoB. Kiracc Object. Pacmmpenwe u  cykeHue
CCBUIOYHOTO THIIA MPH MEpexoje OT Kiacca K kiaccy. Omepanus instanceof. BerpoeHHbli
noaumopdusm Mertogos.Java. O6bvektHas mozaens JVM. Knaccsr Object u Class, ux meTomsl.
Opranuzanus JVM. Cucrema MeTa-00beKTOB — OomUcaTeNe KiaccoB. JuHamMudeckas 3arpys3ka
knaccos B JVM.

Java.Craruueckue 31neMeHTsl kiaccoB. VX Mcmonb30BaHue s 3aJaHUsI KOHCTAHT M (DyHKIUH.
Metox main. MoaynsHast cTpykTypa Java-mporpammsel. Ilaker, kimacc, meron. IloiHbie u
COKpAIIEHHbIE UMEHA KJIACCOB U METO0B. OObsBICHUE U MOAKIIOUYEHNUE (MMIIOPT) MaKEeTOB.
OO6nacTu BUIMMOCTH: IPOEKT, MaKeT, KJIacC, METOA, MPOM3BOJAHBIN Kiacc. MonaupukaTopsl
noctyna  (public, private, protected) wu  momudukatopsr  m3meneHus  (static, final).
WMHnnuanu3atopbl U KOHCTPYKTOpPBl. MHOroo6pasue BapuaHTOB WHHUIMAIM3ALUU OOBEKTOB.
SIBHBIN BBI30B KOHCTPYKTOPOB. MaccuBbl B Java. MaccuB Kak CCbUIOYHBINA THUI U KaKk OOBEKT.
Peanuzanus oObekTra-mMaccuBa Kak JUHAMHUYECKOIO MacCUB  yKaszaTeledl  (CChUIOK).
PasmepHocTh MaccuBa, HHUIMATN3ALKMS MaCCUBOB. MHOTOMEpPHbIE MACCUBBI.

Java.Hacnenosanue B Java. J[peBoBHIHAs CHCTEMa KJIACCOB MPH OJMHOYHOM HACIICIOBAHUH.
Kimacec Object, ero wasnauenme. IIpuMBeICHHE THIIOB CCBUIOK IMIpH pabOTe€ C CHCTEMOW
HacjeayeMbIX KiaccoB. Pabora ¢ maHHbIMH 0a30Boro kiacca. Jloctym K 0a30BOMY Kiaccy
(super). Berpoennsriii moaumopdu3m MeTo0B B Java. Murepdetic (interface). Mcnonbs3oBanue
uHTepdEeicoB s J0cTyna K 00BEKTaM pas3IMyHbIX KiaccoB. HaciemoBanue uHTEpGEHCOB.
AOcTpakTHBIN 0a30BbIH Ki1acc.

Java.lckmouenus, ux reHepaius u oopadorka. Knaccer uckmouenuii. Cexrus finally.

Java. IIporpammupoBanue BBOAa-BbIBOJA. Kiaccel moTOKOB BBOja-BhIBOJA. Kitaccwl -
VCTOYHUKN JaHHBIX, KJIAcChl NpEACTaBlIeHUs NaHHBIX. Dopmarbl NpeacTaBlIeHUs TEKCTa U
0cobeHHOCTH paboThl ¢ HUM B Java. BBoa-BeiBo TekcTOBBIX (haitinoB. Kitaccer Reader,Writer.
bydepuzoBannbiii BBOA-BbIBOA. lloHsTHe paBomuHoro ¢aiina. dopmaTel BHYTPEHHETO
NPEJCTaBICHUs] MNPUMHUTHUBHBIX THUIOB JaHHBIX: L€J10€ CO 3HAaKoM U 0e3, CHUMBOIL,
BellecTBeHHoe. J[BonmuHble moToku B Java. OO0bekToBble MOoTOKU. Cepuanuzanusi. AJIrOpuT™M
cepUaIn3alui CUCTEMBI CBSI3aHHBIX O0BEKTOB.

Java.Iloroku u ux mporpammupoBanue. Kiacc Thread u untepdeiic Runnable. Ceszp noToka ¢
KJTaccoM-Tipapoautenem. [IpsiMoe yrpaieHue moTtokamu SUSPend,reSUme) u CHHXpOHU3AIUs
IOTOKOB, OKUIaHKHe coObITHi (Wait,notify).

Java.BioxxeHHBIC B aHOHUMHBIC KJIacChl. BUIMMOCTh TEKyIEero 00bheKTa U 0ObEKTa-POJTUTEIIS.
HMcnonb30BaHue BIOKEHHBIC KJIACCOB IS CO3[aHUs B3auMOAeHCcTBYommX motokos, CallBack-
BBI30BOB U 00paboTunkoB coObiTHii. OOpaboTka coObiTuii B Java. Kiaccel coObITHH,
uHTepdeiicel  ciymareneil, oO0bsBIeHHE ciuymarened coObiTuid.  CrmocoObl  co3maHus
00pabOTUNKOB COOBITHI: MCIOJBb30BAaHUE OOIIEro Kiacca-oOpadoTumKa, KJIacCOB-aaanTepoB,
AHOHHMMHBIX KJaccoB. DYHKIMOHATBHOE IpOorpaMMupoBaHue. JIsMOaa-BeIpaskeHus B Java.

Scala. OcuoBnble uaen . Apxutekrypa. Cunrakcuc.Kiaccel u 00bekthl. [IpsiMoe u oOpaTHOE
B3auMoieiictBue koxa Scala — Java. IllaGnonsr (generic) kak 06a3oBbIii anmemeHT Scala.
MaccuBsl kak  00bekTbl.KoHCTpykTOpBl. CuHTakcuc. Ilepemaua mapameTpoB — mpu
HACJIC0BAHUHU.
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Scala.BuyTpennsisi Meta-mozaenb si3blka. (DYHKIMM Kak KIACChl, KOHCTAHTHI KaK OOBEKTHI,
oTiepalfy Kak MEeToJIbI (mepeonpenenenue oneparnuii).O6bekTHas Moaelnb s3bika. Kiaceer Any,
AnyVal, AnaRef. TlpuBenenue tunos. OObekTHas Monenb si3bikaTrait-sl. Mx oTinuume ot
uHTEepEerCcoB.

Scala. ®ynkuuu kak napamerpsl. AHoHUMHBIC (yHKIMK.SCala. KoHTeitHepsl THIIOB (MOHAIbI).
Konreitnepsr Option mast null-3smadenus. KoHTposib  HaclieOBaHUS THIOB. BapHaHTHOCTS.
KoBapraHTHOCTh ¥ KOHTPBAPUAHTHOCTb.

Scala.Ctpykryps! gqannsix: Array, List, Map, koprex. Onepanuu Hax HuMH. OYHKIIHOHATIBHbIE
KOMOMHATOPBI. MiMIiepaTiBHBINH 1 QYHKIIMOHAIBHBII CTHIIb IPOrpaMMupoBans B Scala.

Android. Apxurekrypa OC Android. fapo. bubmuorekn. Cpema wucnonnenus (Dalvik-
MallvHa). YpOBEHb Kapkaca MpWIOKEHUH. Bunubl npunoxeHuil (IeicTBUs, CEPBUCHI,
UCTOYHHKH JTAHHBIX, MPHEeMHHUKH). OCOOCHHOCTH KOMITHIIAILIMK MPHIOKeHuit: ¢aiinbl dX u apk.
Cucrema  paspaborku gus  Android.Ctpykrypa  Android-  mpunoxenus.  @aiin
AndroidManifest.xml. Onucanve KOMIOHEHT (IEHCTBHIA, CITy»0) M pa3pelIeHnit

Android.Knacc Activity. Kiacchbl 35eMeHTOB H300paKeHUS] U MCHEKEPOB KOMIIOHOBKU View,
Button, TextView, EditText, LinearLayout, TableLayout, TableRow. Crartuueckoe omucanue
pasmerkn B XML-gainax, mgoctym 1o HAEGHTH(QHKATOpaM pPECypcoB, Ha3HA4YCHUE
00paboTYMKOB coObITH. JlMHaMuyeckas (mporpaMMHasi pa3MeTka). [luanoru ¢ JMHaMHU4ecKoi
(mporpammuoit) u cratuueckoit XML-pazmeTkoit

Android.Oco0eHHOCTH BBIMOIHEHUSI IPUIIOKEHHIA, CBSI3aHHBIC C PECYPCHBIMU OTPAaHUYCHUSMH.
Kiacc Activity, ero >»KM3HEHHBIH IMKJI, COCTOSIHUS W coObITHs. 3amyck Activity, nepenaua
JIaHHBIX M BO3BpaT pe3ynbTata oT Activity. CoxpaHeHHe NaHHBIX IpU BbIrpy3ke. Hamepenus,
MEXKIpOrpaMMHbIe KOMMyHUKaiuu. [llupokoBemiarenbHble cooOmeHus mexay Activity u
HPHIOKECHHUSMH.

[Mporpammuas umxenepust (ITM). Cesizs ccomputerscience. OcoOCHHOCTH B CpaBHEHHH U
IpYTMMH MHKeHepHbIMU nucturuimHaMu. CBox 3nanuit u [ SWEBOK. JXXu3neHHbI UK
(OKII) mporpammHOro mnpoAaykTa M mpoekTa. «Jlerkue» M «TsKenable» MOJAENU MPOIECCOB
pa3pabotku [1O. Drtamel u TexHomormdeckue mpouecchl (aucuuruinabl) KL PesympraTs
ATANoB U OCHOBHBIE JOKYMEHTHI. KackagHas, uTepaTuBHas U CIUpaAJIbHAST MOJIEIH.

[TporpamMHuas uHxeHepus. YHuduuupoBaHHbiii npouecc UP. ®a3bpl RKU3HEHHOTO ILHKJIA:
UCCIIeIOBaHKe, aHAIIU3, peanu3anys, BHeagpeHnue. Coaepxanue U pe3yibTarsl Ga3. Urepauus u
ee pabouue MOTOKM: TPeOOBAaHUS, aHAIN3, MPOCKTHPOBAHME, pean3alusi, TECTUPOBAHUE, UX
COJepKAHHUE.

[Tporpammuas unxeHepus. Paza uccienoBanus. OCHOBHbIE TUCHMIUIMHBI M apTe(axThl.
JucuumninHa «aHanu3 npeaMeTHONW obnactuy, OusHec-aHanu3. OyHKIMOHATBHBIE AMArPaAMMBI.
JluarpaMmbl IOTOKOB JJAHHBIX, JIeATeNbHOCTH. MoieInpoBaHUeNpeIMETHOHOOIACTH.

[MporpamMuass wumxenepus. Pa3a aHamM3a W TPOCKTUPOBaHUSA. JIMCIMIUIMHA «aHAIH3
TpeboBanuity. CriocoObl n3BNedeHus U puiabTparmu TpedoBanuil. busnec-tpeboBanus, Gu3HecC-
TpeOoBaHUS, CHUCTEMHble TpeOoBaHMs, (QYHKIUOHAJIbHBIE TpeboBaHus. Pa3paboTtka u
yIpaBJieHUE TpeOOBaHUSAMHU. JlokymeHT «crnenupukanuaTpeOOBaHMHI K I10
».JlnarpaMMBITIperie IEHTOB.

Pasaen 3. 06pa6boTKa 1 aHA/IU3 AAaHHbIX U 3HAHUM

1. OcHoBHEIE aeJan " 3aaa4yd, MCETOABI W CpEACTBa HHTCIUICKTYAJIbHOI'0 aHalIM3a JaHHBIX H
YHpaBJICHUA 3HAHUSAMU.

2. 3akoHoMepHOCTh.  OCHOBHBIE  BHABI ~ 3akOHOMepHocTell.  OCHOBBI  TIpe/CTaBIICHUS,
CTPYKTYPUPOBaHUS, TpaHC(HOPMAIMK U BOCIPOU3BEICHUE 3HAHUH.
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3. Obuiee 1 0COOCHHOE B IMPOLECCAX W3BICUEHHUS W MPHOOpPETEHUs 3HAHUN. XapaKTePUCTHUKU
OCHOBHBIX METOJIOB, CPEACTB U TEXHOJIOTHI M3BICYCHHS 3HAHUH U3 TaHHBIX.

4. HpI/IMeHeHI/Ie CHUCTEM HHTCJUICKTYAJIbHOT'O aHajim3a  JaHHBIX JUIA I/IH(bOpMaI_[I/IOHHO-
AHAJIUTUYECKOro oOecIeueHus mponecCcoB IOATOTOBKH W IIPHUHATHA pCH_IeHI/If/'I B CJIIOXKHBIX
CHUCTCMaAXx.

5. OcHOBEI OopraHu3anuu, O6pa6OTKI/I M aHalI3a JaHHBIX B CUCTEMaXx YIIpaBJICHUA 3HAHUSAMU.

6. basoBble MeTOABI W MOJIENM KOTHUTHBHOTO aHAlW3a JAHHBIX JUIS  MOAJCPKKH TMPUHSATHS
pelIeHU.

7. Pemienust 3amad cpaBHEHUS OOBEKTOB M OOHapyx)eHHUS (PakTOpHBIX 3(P(HEKTOB MO pe3yabTaTaMm
HaOJIFOICHU I METOITaMH MAaTEeMaTUYECKON CTATUCTUKU U CPEIICTBAMH BU3YalIU3alluH TAaHHBIX.

8. BbiaeneHne CerMeHTOB U OOHAPY)KEHUSI CKPBITHIX 3aKOHOMEPHOCTEH B MHOT'OMEPHBIX JaHHBIX
METOJaMH NPUKIIATHON CTATUCTUKH.

9. BhIsBICHHS U BOCCTAaHOBJICHHE (PYHKIIMOHATBHBIX 3aBUCUMOCTEH CPEJICTBAMH PETPECCHOHHOTO
aHAJIN3a.

10. Ananu3 ¥ IpOTHO3MPOBAHNE BPEMEHHBIX psA0B. OCHOBHBIE CIIOCOOBI (POPMHUPOBAHUS, OI[CHKU
aZICKBaTHOCTU ¥ TOYHOCTH MOJEJIEH TPOrHO3UPOBaHUS BPEMEHHBIX PSIIOB.

11. [epeBbst pelieHui, NPUHLMIIBI WX IOCTPOEHHUS, OCHOBBI WX MPUMEHEHMS JJI1 PELICHUS
OCHOBHBIX 3aJ1a4 MHTEJUIEKTYaIbHOIO aHAIN3a JaHHBIX.

12. OcHOBHBICE TPUHIUIBI OPraHU3aIMH, TOCTPOCHUS W TPUMEHEHHUS HEWPOHHBIX CEeTeH I
pELICHUs OCHOBHBIX 3aJ1a4 UHTEIJICKTYaJIbHOIO AHAJIN3a JaHHBIX.

13. OcuoBel opranmsanuu u npuMeHeHns OLAP-TeXHOIOTMM B CHCTEMax HHTEIUIEKTYaJbHOTO
aHaJIu3a IaHHBIX U YIPABICHUS 3HAHUSIMH.

14. OOGImHOCTP U pa3auyMs B LEIAX U METOJIaX CTATUCTUYECKOT0 U MHTEIIEKTYaJIbHOTO TOJIX0/I0B
K aHAIHU3Y JaHHbIX.

15. OcHoBHEIE HarpaBJICHHUA JBOJIIOOWMOHHOI'O MOACIUPOBAHUA H OCOOCHHOCTH IMPUMCHCHUA
9BOJJIIOITUOHHOTI'O0 MPOrpaMMHUPOBAHHA B CHUCTEMAX HWHTCIUICKTYAJIbHOI'O aHalln3a JaHHBIX U
YIIpaBJICHUA 3HAHUSAMMU.

16. I'enernueckue AJITOPUTMBI, HUX OCHOBHBLIC O0COOEHHOCTH H INPpUMCHCHUEC B CUCTEMax
HHTCJUICKTYAJIbHOTO aHaJIn3a JaHHBIX U YIIPABJICHUA 3HAHHUAMMU.

Pa3gen 4. MeTo0/10rMsl IPOrpaMMHOM HHXKEHEPUH

1. CucremHas u nporpaMMHas WHxeHepus. MIx oOmHocTs 1 paznuuus. [loHsTHe cucTeMsl.
ApXHUTEKTYypa B CUCTEMHON MHKEHEPHUH.

2. CymrHoctb mporpamMmHoil nrkenepuu (I1TH). Cesizb ¢ computerscience. OcoOeHHOCTH B
CpPaBHEHUU U JIPYTUMH UHKEHEPHbIMU aucuuiimaamMu. Ceoa 3Hanuii u [TM SWEBOK

3. Kusnennsii mukn (OKL) mporpaMMHOT0 MPOAYKTa U MPOEKTA. «JIErKue» U «TSHKeNbIe» MOIENN
nporeccoB pazpadotku [10. Drampl u TexHonorumdeckue mnporecchl (aucruminabl) K1,
Pe3ynbrarhl 3TanoB U OCHOBHBIE TOKYMEHTHI. KackaiHasi, UTepaTuBHAs ¥ CIIMPATIbHAS MOJCIIH.

4. YuuduuupoBaHusli mnpouecc UP. @a3pl KU3HEHHOTO UUKJIA: HWCCIEIOBaHUE, aHalu3,

pcajmsanus, BHCAPCHUC. Co;[epxcaHHe U PE3YyJIbTAThI (1)213. I/ITCpaI_II/ISI n cc pa6oqI/Ie IIOTOKHU .
Tpe6OBaHI/I$I, aHaJIN3, MPOCKTUPOBAHUC, pCajin3dallrsd, TCCTUPOBAHUEC, X COACPIKAHUC.
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10.

11.

12.

13.

14.

®aza uccnenoBanus. OCHOBHBIC TUCIMIUIUHBI U apTedakThl. J[uciumimHa «aHanu3 npeaMeTHON
obnmactu», Ou3Hec-aHanu3. J[uarpamMmbl TIOTOKOB JIaHHBIX, JEATEILHOCTH. MoOjaenupoBaHUE
MPEeIMETHOM 00JIaCTH.

daza aHanm3a u npoeKkTupoBaHusl. JJucuuuinaa «ananus TpedoBanuii». CriocoObl U3BICYCHUS U
¢unbpTpanuu TpeboBaHuii. busHec-TpeboBanus, Ou3Hec-TpeOOBaHMS, CHCTEMHBIE TpeOOBaHUS,
¢yHkunoHanbHBIE TpeOoBaHus. Pa3zpaborka wu ympaBieHHe TpeOoBaHUSAMHU. J[OKyMeHT
«cnerduxanust Tpedosanuii k [10 ». JlnarpaMMbl peneIeHTOB.

®a3a aHanuza M mpoekTupoBaHus. [loHsITHE apXUTEKTyphl, €€ MHOroMepHOCTb. OCHOBHBIE
METOJIbI TIPOCKTUPOBAHUS M WX OCOOCHHOCTH: CTPYKTYpHOE, (YHKIIMOHAIhHOE, OOBEKTHO-
OpPUEHTUPOBAHHOE, KOMIIOHEHTHOE, MPOEKTUPOBAHHWE HA OCHOBE CTPYKTYp HaHHBIX. Kiacchl
aHanu3a. Buubl KiaccoB: rpaHulla, YIpaBi€HUE, CYUIHOCTb. JluarpamMmbl yCTOWYHBOCTH.
ApPXUTEKTYpHBIE aCIIEKThl TEXHOJOTHYECKOTO Tporiecca npoektupoBanus (mo SWEBOK)

®aza ananuza u npoekrupoBanus. JJucuumaa npoektupoBanue (design). KimroueBbie MOMEHTHI
npoexTrpoBanus no SWEBOK: napaiienusMm, KOHTposIb B 00paboTKa COObITHH, pacnpeaeIeHne
KOMIIOHEHTOB, 00pa0oTka OIMOOK M HCKIIOYMUTEIbHBIX CUTyallMd U  o0ecrneueHue
0TKa30yCcTOMUMBOCTH, B3aumoelictBue u npezacrarieHue (MVC), coxpaHsfeMOCTb AaHHBIX
(1IOCTYITHOCTD <«I0JITO’KHUBYIINX» JAHHBIX ).

Bunsr mozpenei. Cymnocts UML kak cpenctBa moaenupoBanusi. Ctpykrypa UML, crarnueckas
W JUHAMHYecKas cocTraBisronie Mmojenu. CocTaBHBIE 3JIEMEHTBHI: CYIIHOCTH, OTHOIIEHUS,
quarpamMmbl. Bujpl CyniHOCTeH: CTPYKTYpHBIE CYIIHOCTH — Kiacc, MHTepdeic, Koomepauus,
MPELEICHT, AKTUBHBIN KJIaCC, KOMIIOHEHT, Yy3€JI; IOBEACHYECKUE CYIIHOCTH — B3aUMOJICHCTBHS,
JIEATEIbHOCTH, aBTOMAThl; IPYNIIMPYIOIIas CYIIHOCTh — NAKeT, aHHOTAlMOHHAsi CYIIHOCTb —
MIPUMEYAHUE.

UML. Buzapl OTHOLIEHWH: 3aBUCUMOCTb, ACCOLIMALIMS, arperamnus, KOMIIO3ULIUSA, BKIIOUYECHUE,
o6o6menune, peanusanus. OrtHomeHus. CBs3M — OTHOIIEHUS MEXAY OOBEKTaMHU.
Hanpasnennocts cBsizu, Coobmienus. JluarpaMmbl 00HEKTOB. ACCOIHAIIMHA — OTHOIICHUS MEXKIY
kjaccamu. CBOHCTBa accolManuu: MMs, KpaTHOCTb, HaBUTauus, aTpuOyThl. PedrexcuBHbIe
accouuanuu, JaepeBbs U ceTu. Kiaccel arpuOyToB accoruanuii  (KJ1acChl-aCCOIMAIIHH).
3aBUCHMOCTH. 3aBUCUMOCTH MCTIOIB30BaHMS «use», «cally, «parameter», «send» u «instantiatey.
3aBUCHUMOCTH a0CTpaKIu. 3aBUCUMOCTHU JOCTYTIA.

UML. Ilpunsateie neneHus: KiaccuPpUKaTOp-3K3EeMIUIAp, HHTepPeiic-peann3anus. Pacmmpenns:
orpaHuueHusi, crepeotunsl. Knaccudukanus auarpamMMm. JluarpamMmbl KiaccoB (OOBEKTOB).
JnarpaMMbl B3aUMOICMCTBHI, KOMMYHUKAIIHOHHBIEC THArPAMMBI.

UML. [Imarpammel paestenbHocTH. TexHomoruss cered llerpu. Ilapamnenusm. Ilorok
YIOpaBJICHUS, Y3€l JCUCTBUA, peOpo, y3en ympaBieHUs, OOBEeKTHBIA y3en, Oydepuszanus U B
00BbeKTHOM y3ne. OOBEKTHBIE Y37Ibl — MapaMeTpbl, COCTOSIHUS OOBEKTHBIX Yy3710B. KOHTaKTHI.
[IpepeiBatommie pedbpa. Konrtaktel wuckmoueHuit. [lotokn oObekToB. Mx anamorm B
IPOrpaMMUpPOBaHUHU. J{narpaMMbl cOCTOSHUN. KOHEUHbIE aBTOMATBHI.

DKcTpeManbHOe U THOKOE MporpaMmmupoBaHue. MaHudect s3KCTpeMaabHOro NPOrpaMMHUPOBAHUS
(XP). I'ubkue (agile) rexnomorun. SCRUM. Agile UP, ICONIX.

SCRUM kak texnomorundeckuit ¢peiimBopk. Tepmunonorus. Cipuat. Mutuar. CoOCTBEHHHK
npoekta. Komanga. SCRUM-Mmactep. beknor npoekra u cnpusra. [lnanupoBaHue crnpuHTA.
Huarpamma cropanus. Onienka TpynoemMkoctu. [lokep-mimaHupoBanue.
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15. Ouenka nporpamMmmHoro kojaa. Merpuku koja. MeTpuKH KOJIWYECTBEHHBIE, CII0)KHOCTH MOTOKA

yopaBiieHHs U ToToka AaHHbIX, MeTpuku OOII, mparmatnueckue MeTpuku. CpelcTBa OLICHKH
KayecTBa IPOrpaMMHOI0 KOJA.

2[TacnopT BbINYCKHOH KBAJIU(PUKATMOHHOH PadoThI

2.1 O60061IeHHAsI CTPYKTYPA 3alMTHI BLINYCKHOI KBajJupukanuonHoii padorsl (BKP)
O6o6mmenHas ctpykrypa 3amuTtsl BKP npusenena B Tabmure 2.1.1.

Tabmuma 2.1.1
Koabi \ Iloka3zarenucHopMuUpoBaHHOCTH \ Paznean! u 3tanbl BKP

OK.1 cnocoOHOCTH COBEPIIEHCTBOBATH U PA3BUBATH CBOIl HHTEJJIEKTYAJIbHBIA U
00111eKYJIbTYPHbIH YPOBEHD
Teopernueckas yacteb. MccnenoBarenbekas
CIIOCOGHOCTH OCBAMBATH I HCIOIb30BaTh | (PKCTIEPUMEHTAIIbHAS, POCKTHAs) YaCTh.
yl HOBEHIIIHE JOCTIKEHHS 001aCTH OueHnBaroTCs 00U YpOBEHb
poeCCHOHATILHOMN IeATETHOCTH npencrasisiemoil B BKP pazpabotku, ero
COOTBETCTBUE HOBEUIIIUM JOCTHIKEHUSIM B
JIaHHOM o0jactu (oopMiIcHHE)

OK.2 cnnoco0HOCTHh NOHUMATH POJIb HAYKH B PA3BUTHM HMBWIN3AIUH, COOTHOLICHUE HAYKH
U TeXHUKH, UMETh TNPeICTaABJIeHNEe 0 CBA3AHHBIX C HUMHU COBPEMEHHbIX COLUAJIBHBIX H
3THYECKHUX NMP00JieMaxX, IOHUMATH IEHHOCTh HAYYHOH PAIlMOHAJIBLHOCTH U €€ HCTOPHYECKUX
THIIOB

Anamutrueckuii 0030p. TeopeTndeckas
yacTh OnieHnBaeTcs oo1Ias npooieMaTika u
pa3perrMoCThb 3a/1a4, MOCTABJICHHBIX B
quccepranuu (ohopmiicHUE)

2 3HATh COBPEMEHHYIO HAYYHYIO KapTUHY
Mupa

OK.3 cnmocoOHOCTDh K CAMOCTOSATEIbHOMY 00y4eHHI0 HOBBIM METO/IaM HCCJIeI0BAHMS, K
U3MEHEHHNI0 HAYYHOI'0 U HAYYHO-IIPOM3BOACTBEHHOr0 NpoduJisi cBoeii npogeccuoHaAJIbHOI

AeSTeJIbHOCTH
Ananutudeckuit 00630p. Teopernyeckas
yMeHHe MPOEKTHPOBATH MPOTIECe yacThb. MccrnenoBarenbckas
v U3ydeHns HOBOH cepbl IeSTENbHOCTH, B (3KCTIepuMeHTaJIbHASA, TPOEKTHAs) YaCTh.
TOM YHCJIE HOBBIX METOI0B OI.[CHI/IBaIOTC}I JAWHaMHKa BBIITOJTHCHUA pa60T
HUCCIeI0BaHUsI no BKP (na ocHoBanuu 3aueros no HUP,
nmyOnmuKaiuit) (BHITOTHEHHE PaOOTHI,
ohopMIIeHHE)
OK.4 cnoco0HOCTH 3aHUMATHCH HAYYHBIMHU HCCJIEI0BAHUSIMH
Amnanmutuueckuit  o03op.  Teoperuueckas
CIIOCOOHOCTH OCYIICCTBJIATh HAYYHO- 4acTh. HUccnenosarenbckas
HUCCICAOBATCIBCKYIO NCATCIBHOCTD B (9KCTIepUMEHTaNIbHAS, TPOEKTHAs) YACTh.
yl 001acTH 3a/1a4 MaTeMaTHYECKOTO OlieHMBAETCs TUHAMUKA BBIOJHEHHUS padoT
MOJZICTHPOBAH A 06beKTOB no BKP (nma ocnoBanuu 3auetoB nmo HUP,
MpO(eCCHORATEHOR AEATELHOCTH nyonuKanuii) (BBIOJTHEHUE paboThI,
odopmieHHE)

OK.7 cnnocoOHOCTh caMOCTOSATEIbHO NPHOOPETATH C MOMOLIBI0 HH(POPMALMOHHBIX
TEXHOJIOTHH U HCIT0JIb30BaTh B npaKanecxoifl ACATCJIbHOCTH HOBBIC 3BHAHUA U YMCHUA, B
TOM 4YMCJIe B HOBBIX 00J1aCTAX 3HAHNI, HENOCPEACTBEHHO He CBA3AHHBIX CO cepoii

NeITeJIbHOCTH

OCYILECTBIATD MOMCK U A1aNTALHIO Amnamutndeckuii 0030p. TeopeTnueckas
HEOOXOIMMBIX MaTEPUAJIOB IS perneHus | 1acTh

y3 Hay4YHO-TEXHUYECKOW MM O1eHUBAIOTCSI HANTMYHE, 000CHOBAHHOCTH

HPOU3BOJICTBCHHO-TEXHOJIOTHYECKOH | MCIIOJIBb30BaHMS, YPOBEHb aIalTalluH
IpOOIEMBI CTOPOHHHX PEIICHH, METOIOB
aJropuTMOB (0opMIICHHE)

y4 COCTaBJIATh AaHATUTHYECKHE 0030PbI AHamuTHYECKH 0030p.

MHTEPHET-MNCTOYHUKOB 110 331aHHON CIHCOK HCIONB30BAaHHBIX HCTOYHHKOB (B
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npobieme, MPOBOAUTH X
KJIacCHU(HKALNIO, CO3/1aBaTh HAa UX
OCHOBE IIEJIOCTHOE TIPEJICTABICHHUE O
TEKYILEM COCTOSIHMM MTPOOIeMbI

TOM 4YHCIIE HWCTOYHUKA Ha HHOCTPAHHOM
SI3BIKE).

O1neHNBAIOTCS KOJIMYECTBO UHTEPHET-
WCTOYHUKOB B CITUCKE JINTEPATYPHI U
AHAJTMTHYECKOM 0030pe, YPOBCHb aHATUTHKHU
1 KauecTBo Kiaccudukanuu (rnaBa 1 BKP)
(oopmiteHue)

OK.9 ymenue opopMiISITh OTHYETHI 0 IPOBEIEHHOI HAYYHO-HCCJIEI0BATEILCKOM padoTe U
NMOAr0TABJMBATH MYOJMKALNMH 110 Pe3yJbTATAM HCCJIeJ0BAHUSA

COCTABIISTE AHATHTHYCCKHE oTdeThl To | VICCHCHOBATENbCKaAs  (IKCIIEPHMEHTAIIBHAS,
pe3ysbTaTaM SKCIEpPUMEHTA, TPOCKTHas) 4acTh.
vl MOJICIIMPOBaHUs, cOOpa U 00pabOTKH OuenuBarorcs Hannune B BKP
JaHHBIX, COACPIKAIINX IIOCTAaHOBKY HU3MCPUTCIIBHBIX WU MOJCIIbHBIX
3aJja4uM, aHAJIU3 U UHTEPIIPETALIHIO AKCIIEPUMEHTOB, KQ4€CTBO UX MPOBEJICHUS U
pE3yJIbTaTOB, BBIBOJBI 1 PEKOMEHJALIUU | TTOJIHOTA MPEACTABIIEMBIX PE3YIbTaTOB
(opopmicHHE)
Cnucok HCIONb30BaHHBIX HCTOYHHUKOB (B
TOTOBUTDH TE3UCHI NOKIA0B, TOM YHCIIE MCTOYHMKM HAa HMHOCTPAHHOM
pa3BEpHYTHIC MPE3EHTAIUH, TTOJIOOPKHU A3BIKE).
y2 MaTePHaﬁgﬁégg;;;;;‘;{I’?BI(/)Ie%TaTI’H 0| 3axmouenne. OLeHNBAIOTCS MyOIUKALMY H
l anpobaruu o reme BKP, kauecTBo
npoecCHOHALHOM IeATEIIBHOCTH [IPE3CHTAIIH TOKIAA (O(hOPMICHHE,
3all1Ta)
3ananue Ha BBITYCKHYIO
KBATH(UKAIIMOHHYIO padoTy.
AnHortanus. BBenmenue. AHAIUTHUYECKUI
0(OPMIIAT OTHETHI O HAYUHO- 0030p. Teopernueckas YacTh.
YICCIIeI0BATEIbCKOM 1 HccnenoBarenbckass — (3KCIIEpUMEHTAIbHAS,
v3 NPOM3BOICTBEHHOH AEATETLHOCTH B MPOEKTHas) dYacTh. 3akitoueHue. CHucok
COOTBETCTBUH C YCTAHOBIIEHHBIMH MCIOJIb30BAaHHBIX MCTOYHUKOB. [Ipminoxkenus
HOPMATUBAMH U CTAHIaPTaMU (pu HEoOX0MMOCTH).
O11eHHBAIOTCSl COOTBETCTBUE CTPYKTYPHI U
odopMIIeHHUS TIOSCHUTEIFHOMN 3aITUCKU
YCTaHOBJICHHBIM HOPMAaTUBaM U CTaHJIapTaMm
(oopmirerue)
Beenenue. Ananuruaeckuit 0030p.
Teopernueckas yactb. MccnenoBaTenbckas
B/IA/[CTh HABBIKAMH ITyOIMIHOTO (9KcIIepUMeHTaIbHAasL, TPOEKTHAS) YACTh.
y4 BRICTYIUICHWS, yCTHOH NPE3CHTALHH 3axnroueHne. CIMCcOK MCIOJIb30BaHHbIX
Pe3yNbTaTOB NPOhECCHOHATEHOM UCTOYHHUKOB. [Ipunoxxenus (mpu
ACATCIIPHOCTH HEOOXOMUMOCTH).
OueHuBarOTCs KaueCTBO, COJIEpKAHUE U
pUTOPHKA JIOKIaaa (3arura)

OIIK.1 cmoco0HOCTDH BOCIIPUHUMATB MAaTEMATHY€CKHUE, ECTECTBCHHOHAYYHbIC, CONUAJILHO-
IKOHOMHUYECCKHE U l'[pO(l)eCCI/[OHa.]'II)HbIe 3HaAHUsl, YMEHUEM CAaMOCTOATEJIBbHO npnoﬁpeTaTb,
Pa3BUBATDb U NIPUMEHATDH UX IJIdl PCIICHUA HECTAHAAPTHBIX 3a1a4, B TOM YHUCJ/I¢ B HOBOM MJIH

HEe3HAKOMOI cpeae 1 B MEKAUCHUIVIMHAPHOM KOHTEKCTE

HaXOIUTh U a)IaHTHpOBaTI) JJIA peIHeHI/ISI
npoeCCUOHATILHBIX 3a1au
TEOPETUYCCKHE, PAKTUUCCKUE
TEXHOJIOTUYECKUE apTe(aKThl U3 HOBBIX
oOJiacTer 3HaHU

Ananutudeckuit 0630p. Teopernyeckas
yacTh. UccienoBareabckas
(3KCIepuMeHTaNIbHASA, TPOEKTHAs) YaCTh.
OuenuBarotcs ucnonb3zoBanue B BKP
apTe(akTOB U3 HOBBIX 00JIaCTEeH 3HAHUM
PUMEHHUTEIBHO K TEMaTHKE paboThI
(odbopmrenue)

OIIK.2 KyJbTypOii MBILLJICHHUS, CIIOCOOHOCTH BBICTPAUBATH JIOTHKY PACCYXKIACHHUIN H
BbICKA3bIBAHU, OCHOBAHHbIX HA HHTEPIPETALUM JAHHbIX, HHTETPUPOBAHHBIX UX PA3HBIX
o0J1acTell HAYKH U TEXHUKH, BBIHOCHTD CYKJAE€HHS] HA OCHOBAHHMM HEMOJHBIX JIaHHBIX

yl

BCCTH Hay‘-IHO-TeXHI/ILICCKI/Iﬁ JUCIIYT,
JUCKYCCHIO, ITIOJIEMUKY, aHAJIU3UPOBATH U
OIIPOBEPraTb JOBOJABI OIIIIOHCHTOB,

Brenenue. AHATATUYECKHI 0030p.
Teopernueckass 4vacth. HMccnenoBarenbckas
(OKCnepuMeHTalbHasl, TMPOEKTHAs) YacThb.
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apryMEeHTHUPOBATh U (HOPMYIHUPOBATH 3akmoueHre. CIMCOK  HCIIOJIb30BaHHBIX
COOCTBEHHBIC HMCTOYHHKOB. [Tpunoxenus (pu
HeoOxoaumocTH). OILIEHUBAIOTCA KaveCTBO
JIOKJIaZia ¥ OTBETOB Ha BOIIPOCHI B IPOIIECCE
3aIIUThI BKP (KpaTKOCT®,
apryMEHTHPOBAHHOCTH, TOYHOCTE) (3alUTa)

OIIK.3 cnoco0HOCTH AHAJIU3UPOBATH U OLIEHUBATH YPOBHHM CBOUX KOMIIETEHUM B
COYETAHUM CO CIIOCOOHOCTH M TOTOBHOCTH K CAMOPEryJIMPOBAHMIO JAJIbHeIero
o0pa3oBaHus ¥ NpodecCHOHATbHOH MOOMJIBLHOCTH

3HaTh COBPEMEHHBIN OTEYECTBEHHBIN U AHaIUTHYECKUI 0030p.
31 3apyOeKHBIN ONBIT B IpodeccronanbHoi | OLeHNBa0TCs 0030 U OLIEHKA TEKYIIETO
JIEATEIIbHOCTH coctostHUs TTpoOemaTuku BKP
(oopmiteHue)

OIIK.4 BiaajeHue, o KpaiiHeil Mmepe, OJHUM U3 HHOCTPAHHBIX SI3bIKOB HA YPOBHE
COLMAJIBHOIO M NPo(ecCHOHATBHOI0 001IeHHs], CHOCOOHOCTH MPUMEHSATH CNEIHAIbHYIO
JIEKCHKY U MPO(eCcCHOHAJILHYI0 TEPMHUHOJIOTHIO SI3bIKA

Anamutrueckuii 0030p. TeopeTnueckas
yacTse. MccienoBarenbckas

3HATh TEPMUHOJIOTHIO (9KCTIepUMEHTaNIbHAS, TPOEKTHAs) YACTh.
31 npodeccroHanbHol chepbl CHucoK UCTOIb30BaHHBIX HCTOYHUKOB.
JIESTENBHOCTH HA MHOCTPAHHOM si3bike | OLIEHUBAIOTCS TOYHOCTH, OOLIETIPUHATOCTD
1 aJICKBaTHOCTh HcIonb3yemoii B BKP
TEPMUHOJIOTHH, B T.4. HHOCTPAHHON
(oopmiteHue)

OIIK.S Bi1ageHne MeTOAAMH U CPEICTBAMM NOJIYYCHUS], XPAHEHUS, IePePaAdOTKH U
TPaAHCASUMU HH(POPMALIMHU NMOCPEACTBOM COBPEMEHHBIX KOMNbIOTEPHBIX TEXHOJIOTHIi, B TOM
YyHcJie, B I71002J1bHBIX KOMIIBIOTEPHBIX CETAX

HccnenoBaTenbekas (9KCIIEpUMEHTAIbHAS,
0 3HATh OTPACIICBYIO HOPMATHBHYIO poeKTHast) 4acTh. OIEeHUBACTCS
TEXHUYECKYIO JTOKYMEHTAITHIO COOTBETCTBHUE Pa3pabOTKU OTPACIICBBIM H
MHUPOBBIM CTaHJapTaM POSKTHPOBAHHS
(opopmieHue)

OIIK.6 cioco0HOCTh aHATU3UPOBATH NPO(PECCHOHAIBHYI0 HH(POPMALUIO, BHIACIATH B HEl
IJIaBHOE, CTPYKTYPHPOBATh, 0(pOPMJISITH M IIPEACTABIATH B BH/I¢ AHATUTHYECKUX 0030POB ¢
000CHOBAHHBIMH BBIBOJAMH M PEKOMEHIANMAMH

3HaTh BO3MOXHOCTH COBPEMEHHBIX U HCCHCHOBaTeHBCKaﬂ (BKCHepI/IMeHTaHBHaﬂ,
31 NEPCHEKTUBHBIX CPEACTB Pa3pabOTKU MPOCKTHAsT) YaCTh. 3aKIIOUCHHC.
MPOTPaMMHBIX MPOIYKTOB, TEXHHYECKUX | OIIEHUBAIOTCS CPABHUTEIIbHAS OLICHKA
CpENCTB ucnonb3dyemslx B BKP u nepcriekTuBHBIX

cpencts pazpadorku [10 (oopmiterne)

I1K.2 3HaHHEeM MeTOI0B HAYYHBIX HCCJIeIOBAHNN M BJIaJeHHe HABHIKAMY HX NMPOBeIeHHUs

OCHOBHBIC MCTO/BI, o0iactu
HCIIOJIb30BaHUA, OTPAHUYCHU,

JOCTOUHCTBA U HEAOCTATKU, TeOpeTI/I‘{eCKa}I qacCThb. OI_ICHI/IBaeTCH
31 HHCTPYMCHTAJIBHBIC CPEACTBA 000CHOBaHUE BBI60pa WHCTPYMCHTAJIIBHBIX
MAaTE€MaTUYCCKOro MOACIUPOBAHU A CpEeaACTB MAaTCMATUYCCKOI0O MOJCIUPOBAHHUA
00BEKTOB MpOo(dhecCHOHATEHOM (opopmienue)
AEATCIIbHOCTHU

Teopernueckas yacte. ccnenoBarenbckas
pa3pa6aTBIBaTB MAaTEMAaTUYCCKHUC MVO,Z[CJ'II/I (3KCHCpHMeHTaﬂBHa}[, HpoeKTHaﬁ) 4acCTh.

3 00BEKTOB MpOo(dhecCHOHATEHOM OrennBaercs Hammane B BKP

y ACATCILHOCTH € CIOJIb30BAHUEM MATEMATUYECKUX Moneneﬁ 00BEKTOB

CIICUHATMIMPOBAHHBIX WCCIICIOBAHMSI U Pa3pabOTKH, UX Ka4eCTBO
HHCTPYMEHTAJIBHBIX CPENCTB a pasp ° °
HCIIOJIB3YEMbIC HHCTPYMCHTAJIBHBIC CPEACTBA
(opopmnenue)

IT1K.3 3HaHMeM MeTO/10B ONTUMH3AIMM M YMEHHEM NPUMEHATh UX NPH PelleHuH 3a4a4
NnpogeccHOHAIBHOM 1eSITeTbHOCTH
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3HaThb OCHOBHBIC MAaTEMAaTHYCCKHUEC

HccnenoBaTenbckas (IKCIIEpUMEHTAIbHAS,
IIPOEKTHAsA) 4aCTh.

O1eHrBaeTCS UCHOIL30BaHNE B pPEUICHUN

2 METO/Ibl ONTUMH3ALMH MpoIiecca
(GYHKIMOHUPOBAHUS OOBEKTOB nocrasiieHHbIX B BKP 3anau metonos
poheCCHOHATBHOM 1eATENbHOCTH ONTUMM3AIIH aJTOPUTMOB,
BBIYUCIIUTENBHBIX POLECCOB U
MIPOrpaMMHBIX apXUTEKTYp (odopMiieHne)
YMETb OCYLIECTBIIATh MaTEMaTHUECKYIO
MNOCTaHOBKY 3a/la4 ONITUMU3AIINN UccnenoBarenbekas (3KCIepuMEHTaIbHAS,
nporecca GyHKIHOHUPOBAHNUS O0BEKTOB | ppoexTHAs) yacTh. OLEHUBAKOTCS
MPOQECCHOHANLHOM JIEATEILHOCTH UCIIOJIb30BAHUE B PCIICHUH TIOCTABICHHBIX B
(OIIJ), pemark ee ¢ oMok BKP 3anau crenuanu3supoBaHHbIX
y3 CTICHHMATMSUPOBAHHBIX WHCTPYMEHTAJIHBIX CPEJICTB U3MEPEHUS U
WHCTPYMEHTAJIbHBIX CPEJICTB, AHAT3A hEKTHBHOCTH
AQHAJIM3UPOBATh NIOJIYYECHHbBIE
DPe3yIIbTAThI, BbI/ABaTh NipakTuyeckue | PYHKIMOHuposanus OIIJI, anamns
PCKOMEHIAIIMH 10 ONTHMHU3AIKK padoTel | HIOTYICHHBIX PE3YILTATOB M HAJIMINE
1 pexkoMeHanui (odopmiieHne)
IIK.4 B1ageHue cymecTBYIOIMMH METOAAMH U AJTOPUTMAMH pellleHus 3a1a4
pacno3HaBaHusi M 00pPadOTKM JTaHHBIX
Teopernueckas yacts. MccnenoBarenbekas
311 CPEACTBA U METOBI 06pa60T1§n u (aKCniepuMeHTaNbHAas!, IPOEKTHAS) YaCTh
aHaIM3a JaHHBIX U 3HAHUM Hcnonp30BaHue B pellIEHUH OCTABICHHBIX B
BKP 3agau MeTo10B U CpeACTB aHANIMU3a U
00pabOTKN HaHHBIX M 3HaHUH (0opMIIeHHUE)
Beenenue. Teopernueckas yacTs.
OuennBarorcsa Haanaue B BKP
314 METO/IBI U PHEMBI (hopManu3anuu 3a1a4 | GOPMaIU30BaHHONW MOCTaHOBKY 33134
MCCIICIOBAHMSI WIIH Pa3paboTKH,
MCIIOJIb30BaHUs (hOPMaIbHBIX METO/IOB UX
pemrenus (opopmiieHue)
ITK.22.B cnnoco6HOCTh yNpAaBJsSITh Cpeoil PYHKIHMOHMPOBAHHUS 00bEKTOB
npogecCHOHATBHOM 1€aTeJIbHOCTH
Ananutnueckuii 0030p. UccnenoBarenbckas
3HATb IIPUHINIIBI TIOCTPOCHUA (3KCTIepuMeHTaJIbHASA, TPOEKTHAs1) YaCTh.
31 6apXHTeKTypH TIpOTpaMMHOI0 OuenuBaercs onucanre B BKP Bo3aMOxkHbIX
0 ﬁ;giggﬁ?;{ Igriﬂgglegggfggﬁiyp APXUTEKTYpP MPOTPaMMHOTO 0OeCTIeUeHHS
TSl pa3pabaTbIBa€MbIX M CTOPOHHHX
MPOTPAMMHBIX CpeacTB (0hopMIICHHE)
ITK.24.B cnnoco6HOCTh yNpaBJsSITh Cpeoil PYHKIHMOHMPOBAHHUS 00bEKTOB
npodeccCHOHAIBLHON 1eaTeJIbHOCTH
. Ananutnueckuii 0030p. UccnenoBarenbckas
TPABOBBIC OCHOBBI NH(OPMALIHOHHON (3KCTIepuMeHTaJIbHASA, TPOEKTHAs1) YaCTh.
32 0€30MacHOCTH 1 NPUHIIHIIbI 3aIIHThI OLEHHBAIOTCS OTPAKEHUE ITPABOBBIX

AaBTOPCKOTO ITpaBa Ha IIPOrPAMMHBIE
IIPOJTYKTHI

ACIIEKTOB HMCITOJIb30BaHHS CTOPOHHUX U
pa3pabaTbIBaMbIX IPOTPAMMHBIX IPOYKTOB
(odbopmruenue)
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2.2 CTpYKTYpa BbINYCKHOM KBaIU(PUKALIUOHHON PadoThI
BeimyckHas kBan(uKamoHHas padoTa COIEPKUT CIeIyIOIUE pa3 el

® 3aJaHME Ha BHITYCKHYIO KBAIM(UKAITMOHHYIO paboTy,

e aHHOTAlMs,

e BBeJCHHME (aKTyaJbHOCTb, LEIM pabOTbl M  3aJa4d  MCCIEJOBAaHUS, METOJbI
UCCIICIOBaHMs, PpEe3yJIbTaThl, BBIHOCHMMBIE Ha 3alllUTy, W MX TeOopeTHdYecKas u
NpaKkTUYecKas HOBHU3HA, anpoOalys U BHEIPEHUE, MyOIMKauy U CTPYKTypa paboThl)

® AHAJIUTHYECKUH 0030p

® TeopeTHyeckKas 4acTh

® uCClIeloBaTeNbCKas (IKCIEPUMEHTAIbHAS, IPOEKTHAs) YacTb,

® 3aKIIIOYCHHE,

® CHHCOK HCIIOJIb30BAaHHBIX HMCTOYHUKOB (B TOM YHCII€ HCTOYHHUKM Ha HMHOCTPAHHOM
S3BIKE),

® TPWIOKEHUS (TIPU HEOOXOTUMOCTH).

2.3MeTouKa OLEHKUBBIMYCKHOW KBATU(PUKAIMOHHOI padoThI

2.3.1BrimyckHas kBanuQuKannonHas paborta ouenuBaercsa Ha 3aceganuu [ DK. Unensr 'OK
OLIGHUBAIOT COJIepKaHWE PadOTHI U €e 3alIUTy, BKIIOYAIONIYIO JOKJIa] U OTBETHI Ha BOMPOCHI, 1O
KPUTEPHSIM, IPUBEACHHBIM B pazzene 2.4.

2.3.2CornacoBaHHasi UTOrOBasi OLIEHKA BHICTABJISIETCS HA OCHOBAHMHU OlEeHOK uieHoB DK c
Y4ETOM OLIEHKU PYKOBOAMTENIsl paboThl. MToromas oleHKa MO pe3yibTaTaM 3allUThl BITYCKHON
KBaJTM(UKAIIMOHHOHN padoTeiBeIcTaBisieTcs o 100-6amipHoii mikane, mo 6ykBeHHo# mkane ECTS u
B TPaJAULIMOHHOHN popme(B COOTBETCTBUM ¢ AekcTBYyomuUM [lonoxeHnem o 6amibHO-PEHTHHTOBON
cHCTeMe OICHKH JA0ocTkeHmit cTyneHroB HI'TVY).

2.4 Kpurtepuu ouenku BKP

Kputepun o1ieHKH BBITYCKHOM KBalH(pUKAIMOHHON paboThinpuBeneHbl B Tabnuue 2.4.1. Ha
OCHOBaHWM TPUBEACHHBIX KpuTepueB npu oreake BKP memaercs BeBom o copmupoBaHHOCTH
COOTBETCTBYIOIINX KOMIIETEHIIMI Ha Pa3HBIX YPOBHSIX.

Tabnuua 2.4.1

YpoBeHb
JAnama3zon
Kpurtepun ouenxku BKP copMUpOBaHHOCTH
o 0aJi10B
KOMIIeTeHIUIi
e ctpyktypa u  odopmienue BKP  momHOCTBIO
COOTBETCTBYET BCEM MPEIbIBISIEMBIMU TPEOOBAHUSIMH
® JCCIIEZIOBAHUE MIPOBEAEHO TIJIyOOKO M IIOJIHO, TeMa
packpeiTa
e B paboTe OTpakeHbl U OOOCHOBaHBI TOJOXKEHUS,
BBIBOJIbI, TIOATBEPXKIEHBI AaKTyaJIbHOCTb W  3HAYUMOCTH
a0O0ThI, apTyMEHTAIIMs TOyYE€HHBIX BBIBOJIOB IOCTATOYHAS .
p - apry H i F1OB 2 [TponBuHYTHII 87-100

® OT3bIB PYKOBOJUTENS HE COJEPKUT 3aMEUaHUN

® [IpE/CTaBJIEHUE Pa0OThl B YCTHOM JOKJIAJE MOJHOCTHIO
OTpa)kaeT IIOJIYYEHHBIE  pe3yJbTaThl, WJIIIOCTPATUBHBIN
MaTepual OTIIM4AeTCs HATIAJHOCTBIO

e OTBETHl Ha BOMNPOCHl KOMHCCHHM C(HOPMYIHPOBAHbBI
YETKO, C JIOCTATOYHOM apryMEHTALMEN M CBUJAETEIBCTBYIOT O
IIOJIHOM BJIaJICHUU MAaTEPUAJIOM UCCIIETOBAHNS

e ctpyktypa u opopmierne BKP orBeuaeT 601bIIMHCTBY
NPEIbIBISIEMBIX TPEOOBaHUI bazoBsrit 73-86
® CCIIEJOBAHUE TPOBEIEHO B IIOJHOM 00beMe, Tema
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packpbITa

e B paboTe OTpakeHbl M OOOCHOBAHBI MOJOXKCHHUS,
BBIBOJIbI, IIOJATBEP)KJIEHbl AKTyaJlbHOCTb U  3HAYMMOCTh
paboThl, HO aprymMeHTalusl T[OJYYEHHBIX BBIBOJIOB HE
JIOCTATOYHO IOJIHAS

® OT3bIB PYKOBOIUTENS HE COJIEPXKUT MPUHIUIHAIBHBIX
3aMEeYaHU

e MpejcTaBieHHEe pabOTHl B YCTHOM JIOKJIAJEe OTpa)kaeT
OCHOBHBIE  IOJYYEHHbIE  PE3YyJbTaThl, HWILIOCTPATUBHBIN
MaTepuai OTJIMYAeTCsl HarJIsIHOCThIO

® OTBETHl HA BOMNPOCH KOMHCCHH C(OPMYIUPOBAHBI
YETKO, HO C HEJJOCTaTOYHON apryMeHTaluuen

e ctpyktypa u opopmiernrne BKP orBeuaeT 60IbIIMHCTBY
MPEIbSIBISEMBIX TPEOOBAHUN

® TeMa MCCIIEeIOBAaHUS PACKPBITAa HE TOCTATOYHO MOJIHO

® BHIBOJBI U TOJOXKEHUS B paboTe HEIOCTaTOYHO
000CHOBaHbI, HE MOATBEPKIEHBI aKTYATbHOCTh U 3HAYHUMOCTh
paboTsl

® OT3BIB PYKOBOJHUTENSI COJIEPKUT He Oornee ABYX IToporoselii 50-72
IPUHIUIHATIBHBIX 3aMeYaHui

® B yCTHOM JIOKJIaJe MIPE/ICTABIEHbl  OCHOBHBIE
[IOJIyUEHHBbIE  pe3yibTaTbl, HO  €CTb  HEJOYEeThl B
WITIOCTPATUBHOM MaTepuaie

® OTBETHl Ha BOMNPOCHl KOMHMCCHU CBHUJETEIBCTBYIOT O
HEJ0CTAaTOYHO MOJIHOM BJIAJICHMHM MaTEPUAJIOM HUCCIIEI0OBaHUS

e ctpykrypa u odopmienue BKP nHe oTBeuaer
OOJIBIIMHCTBY NPEABSBIAEMbIX TpeOOBaHUI

e TeMa MCCIIEJOBAHUS HE PacKphITa

® BBHIBOJBI M TMOJIOKEHHsT B paboTe HeI0CTaTOYHO
000CHOBaHbI, HE TOATBEP)KJICHBI AKTYaJIbHOCTh M 3HAYUMOCTb
paboTsl

® OT3bIB  PYKOBOIHTENS  COAepXuUT  Oonee  aByx | Hiwke moporosoro 0-50
NPUHIUIHATIBHBIX 3aMeYaHui

® NpeJCTaBlIeHHE paObOThl B YCTHOM JIOKJIa/le HE OTpaKkaeT
OCHOBHBIE TIOJIyYEHHBIE pE3yNbTaThl, €CTh CYLIECTBEHHbIE
HE/I0YeThl B MJUTIOCTPATUBHOM MaTepHale

® OTBETHl Ha BOMNPOCHl KOMHMCCHU CBUIECTEIBCTBYIOT O
HEJ0CTATOYHOM BJIa/ICHUH MaTepUajIoM HCCIIEJOBaHMs
CocraBurens A.A. SIxumeHko

(moamuce)
« » 2018 .
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