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VYTBEPXJEHO Ha 3acenannu

BBIITy CKaIOMIeH Kadeaps Mull

«24» anpens 2024 r., npotokon Ne 10

3aBemyronuii kKageapoit / Camoxuna B.M.
«24» anpens 2024 .

YTBEPXJEHO Ha 3acenannu

obecneunBaroie kadenpsl Mull

«24y anpens 2024 r., nporokos Ne 10

3aBenyronmii kadeapoit / Camoxuna B.M.
«24y ampens 2024 r.

COT'JIACOBAHO:
DKcrepTh':

Camoxuna B.M., k.1.H, gouent kadeaps Mull

®.1.0., 10JKHOCTb, OpraHu3anus MOJNUCH

[Toxopykosa M.IO., k.T.H., foueHT Kadeapsr Mull

®.1.0., 10IKHOCTB, OpTaHU3alUs MTOIITUCH

COCTABUTEJIb (1):

CemenoBa E.O., accucrent kadeapsr Mull

®.1.0., 101KHOCTh, OpraHu3aLus MOMHKCH

! DKcrepT mepBbIi: €O CTOPOHBI BBIMYCKAMOMmEH Kadeapsl (uiM paboTomaresns). DKCIEPT BTOPOM: CO CTOPOHBI
obecrieunBaroniel Kageapsl.



IMacnopT ¢oHaa OLIEHOYHBIX CPEICTB
o nucturuinHae (Moaynio) b1.B.07 OcHOBBI IpOrpaMMHON UHKEHEPUN

Kon
. TpebOoBanus K HaumenoBanwue
KouTponupyembie KOHTPOJIUPYEMOU WHaukaTopel
N YPOBHIO YCBOCHHS OLIEHOYHOTO
Ne pa3aenbi(TeMBb) KOMIIETEHIINN KOMIIETEHIINI
KOMITETCHIMU cpeacTBa
(n ee JacTH)

1 | BBenenue B | IIK-2 InK-2.1 3HaTh: [IpakTuueckue
IIpOrpaMMHYTO Criocoben 3HaeT  TPHUHIUIGI | TPUHIUIIBI paboTHI
uikeneputo. Odume | cviyectpars IOCTPOEHUS M BUJbI | IIOCTPOCHHS Pedepar
TIPUHIIATIBI

MIPOEKTUPOBAHUE APXUTEKTYPBI MPUHIIATIBI
pa3paboTku
[IPOTPAMMHEIX KOMIIBIOTEPHOT O KOMITBFOTEPHOTO MTOCTPOCHUS ¥ BHJIBI
IIPOJIYKTOB. MIPOrPaMMHOTO MPOrPaMMHOTO APXUTCKTYPHI

2 | Pa3paGotka obecrieyeHust obecreyeHus; KOMIIBIOTEPHOT'0
MPOTrPaMMHBIX TUIIOBBIC PEUICHUs, | MPOrPAMMHOIO
NPOYKTOB. OMOIMOTEKU obecreyeHus,
MHcTpymeHTabHbIe IPOTrPaMMHBIX TUIOBBIE PEIEHHS,
cpeacTBa N

MOJyJIeH, IIa0IOHEI, | OMOIHOTEeKH
pa3paboTku 6
IpOTpaMM. KJIacChl  OOBEKTOB, | MPOrPAMMHBIX

3 | Tectuposanne n UCIIONIb3YyEMbIE TIPH | MOJYJICH, MA0IOHBI,
COTIPOBO>KICHUE paspabotke KJIacChl  OOBEKTOB,
MPOTrPaMMHBIX KOMITBFOTEPHOTO HCIOJb3yEeMbIC TPHU
CPEACTB. MIPOrPaMMHOI0 pa3paboTke
Ynpasiienue obecreyeHus; KOMITBIOTEPHOTO
KoH(pUTrypanusmu

METOJIBI U CPEACTBA | MPOTPAMMHOTO
MPOEKTUPOBAHHUSI obecrieueHus;
6a3 JIAaHHBIX, | METOBI M CpEICTBa
MPOTrPaMMHBIX MPOCKTUPOBAHHUS
uHTEpdEiicoB u | 6a3 JTAHHBIX,
KOMITBIOTEPHOTO MPOTPAMMHBIX
MPOTPaMMHOTO uHTepdeiicon u
obecrieueHus KOMIIBIOTEPHOTO
IK-2.2 IIPOTrPaMMHOI0
YMmeer  BbIOMpaTh | oOecreucHHS
cpeacTBa Ymets:
peanuzanum BBIOHMPATh CPEICTBA
TpeGoBaHMit K | pealnsanuu
KOMIIBIOTEPHOMY TpeboBaHHii K
MIPOTPAMMHOMY KOMITBIOTEPHOMY
00eCIIeueHNIO; nporpaMMHOMY
o0ecreueHnIo;

MPUMCHATh METOJIBI
u cpeicTBa
MPOCKTUPOBAHUS
KOMITBFOTEPHOTO
MPOrPaMMHOTO
obecrieueHus,
CTPYKTYp JIaHHBIX,
0a3 JIaHHBIX,
MPOTrPaMMHBIX
HHTEPQEICOB;
BEIPAa0AaTHIBATh
BapUAHTHI
peanu3anuu
KOMITBIOTEPHOTO
MPOrPaMMHOTO
obecreueHus;

MPUMEHSTh METOIbI
u cpencTBa
MIPOEKTHUPOBAHUS
KOMIIBIOTEPHOT'0
MIPOrPaMMHOTO
obecrieueHws,
CTPYKTYp JaHHBIX,
6a3 JaHHBIX,
MPOTrPaMMHBIX
nHTEpEiicoB;
BbIpabaTHIBAThH
BapHUAHTHI
peanu3aiyu
KOMIIBIOTEPHOI'0
MIPOrPaMMHOTO




MPOBOIUTH OLEHKY
u 000CHOBaHHE
PEKOMEHIYEMBIX
peueHuit

K-2.3

Brnaneer HaBbIKaMu
MPOCKTUPOBAHUS
CTPYKTYp [aHHBIX,
0a3 JTAHHBIX H

obecreyenus;
MPOBOJIUTH  OLICHKY
i 000CHOBaHHE
PEKOMEHIYEMBIX
peuieHuii

Baanern:
HaBBbIKAMU
MIPOCKTUPOBAHUS
CTPYKTYp JIaHHBIX,
0a3 JaHHBIX U

IPOrPaMMHBIX HpOTPAMMHBIX
uHTEPGEICOB; uHTEp(eiicoB;
(dopMupoBanus ¥ | (OpPMUPOBAHMS U
NPEOCTABIICHUS HPeIOCTABICHUS
OTYETHOCTHU B | OTUCTHOCTH B
COOTBETCTBUU c COOTBCTCTBHHU C
YCTaHOBJICHHBIMH YCTaHOBJICHHBIMHI
periaMeHTaMu
periiaMeHTaMu
K-3 K-3.1 3HaTh: [IpaxTryeckue
Criocoben 3HaeT MeTOABl W | METOABI W TPHUEMBI | PabOTHI
OCYIIECTBIATH TIPUEMBI ¢opmammzammun u | Pedepar
PYKOBOJCTBO dopManuzaMu ¥ | aJrOpPUTMHU3ALNH
nporeccaMu AIITOPUTMH3AIUH 3aj1ad,
pa3paboTKH 3ajad, COBPEMEHHBIC
KOMITBIOTEPHOTO COBPEMCHHBIC SI3BIKH
POrpaMMHOTO SI3BIKA MpOrpaMMHPOBAHHS,
obecrieueHust OpOrPaMMHUPOBAHHUS, | METOIOJIOTHH
METOJI0I0TUH pa3paboTku
pa3paboTku MIPOrPaMMHOTO
MIPOTPaAaMMHOTO obecrnieueHus,
obecrieueHus, TEXHOJIOTHH
TEXHOJIOTUH POrpaMMHPOBaHHS
NPOrPaMMHUPOBaHHs | U 0COOCHHOCTH
" 0COOCHHOCTH | BRIOpaHHOM  Cpenbl
BBIOPAHHOW  Cpe/Ibl | MPOrPaMMHUPOBAHUS
OpOrpaMMHUpPOBaHUs | YMeTh:
IK-3.2 NIPUMEHSATh
YmMmeer NPpUMCHATL | CTaHAAPTHLIC
CTaHJapTHbIC AJITOPUTMBI B
QJITOPUTMBI B | COOTBETCTBYIOIIUX
COOTBETCTBYIOIIMX | 00nacTsx,
obnacTsix, UCIIOJIB30BATh
UCIIONB30BAaTh HpOrpaMMHOE
IpOrpaMMHOE obecriedeHne IS
obecrieuenne I | TpaduuecKoro
rpaduyecKoro oToOpakeHHs
0TOOpaKEeHUs aNrOPUTMOB, MHCAThH

aNrOpUTMOB, NHUCATh
IIPOrPaMMHBIM  KOJ
Ha BEIOpaHHOM
A3BIKE
MpOrpaMMHUPOBaHMUS,
MPHUMEHSATH
CTaHJapTHBIE
BO3MOXKHOCTH

BBIOpDAaHHOW  CpeJibl

IIPOTPAMMHBIN KO,
Ha BBIOpaHHOM
SI3BIKE
IIPOrpaMMHPOBAHHUS,
IPUMEHSATh
CTaHJapTHBIE
BO3MOYKHOCTH
BBIOpDaHHOW  Cpeabl
IIPOrpaMMUPOBAHUS




POTPaAMMHUPOBAHHUS
TUTSt
peIaKTHPOBAHUS
MPOrpaMMHOTO KOJIa
MK-3.3

Brnaneer HaBbIKAMHU
dbopManuzaiun  u
AJITOPUTMHU3AILIUN
MIOCTaBICHHBIX
3aj1a,
pEIaKTUPOBAHUS U
OTJIJIKA
TPOTPaMMHOTO
KOJ1a,
pacmpeseneHus
3a1a4 Ha
pa3paboTKy
MPOrpaMMHOTO KOJIa
MEXIY
HCTIOTHUTEIISIMA

JUTS
peaKTHPOBAHUS
MIPOTPaMMHOTO KOZa
Baagers:
HABBIKAMU
dbopmamuzauu  H
AJITOpUTMHU3AIIUN
IIOCTABJICHHBIX
3amad,
penaKkTUpOBaHUA |
OTJIA/IKH
MIPOTPaMMHOTO
KOza,
pacnpeneiacHus
3amad Ha
pa3paboTky
MIPOrPaMMHOTO KOZa
MEXIY
HUCITOJIHUTCIISIMHA




MuHuCTEpCTBO HAayKH U BbIcIIero oopa3zoBanus Poccuiickoit denepannn
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO
o0pa3oBaHUs
«CEBEPO-BOCTOYHBII ®EJEPAJILHBI YHUBEPCUTET UMEHU M K.
AMMOCOBA»

Texunueckuit uacTuTyT (Prmuan) PIAOY BO «CBDY» B r. Heproarpu
KA®EJIPA MATEMATUKHU 1 THOOPMATUKNU

PaGora Ha npakTHYEeCKOM 3aHATUH

B nepuoa ocBoeHHs AUCUMILIUHBI CTYJEHTHI CAMOCTOSITEIFHO U3YYalOT JOTIOTHUTEIbHBIN
TEOPETUYECKHI Marepuasll K JabopaTopHBIM 3aHATUAM. KpuTepusMu OIICHKHM palOThl Ha
7a00paTOPHOM 3aHATHUU SIBISETCA: BIIAJEHUE TEOPETHUECKUMH TOJOXKEHUSIMU IO TeMe,
BBITIOJIHEHHUE MPAKTHUECKUX 3aaHUi, 3HAHUE TEPMUHOJIOTHH.

MakcumanbHbIi 0all, KOTOPBIM CTYJIEHT MOXET Ha0paTh Ha MPAKTUYECKOM 3aHATHU — 5
0asoB.

Kpurepun onenkn:

0 GayIoB - CTaBUTCS, €CIIHM CTYACHT HE TOTOB K NMPAKTUYECKOU padoTe.

1 Oamn - crTaBUTCS, €CIM CTYyJACHT OOHapy>KMBaeT 3HAHME U TOHUMaHHE OCHOBHBIX
MOJIO’KEHUH O00CYKJaeMOW TEMBI, HO TPH BBINOJHEHUU 3aJaHUA TOMYIICHBl HETOYHOCTH WIIU
3ajanue BbimoiaHeHo Ha 50-60%; odopmiaeHune paOOTHl  BBIOJHEHO HEAOCTATOYHO
MOCIIEA0BATENBHO, TOMYIIEHBI OIUOKU B S36IKOBOM O(DOPMIICHUN MaTepHaa.

2 Oamia - CTaBUTCS, €CIM CTYJEHT OOHApyXMBaeT 3HAHUE M TOHHMAaHHWE OCHOBHBIX
MOJIO’KEHUH O00CYKJIaeMOW TEMBI, HO TPH BBIOJHEHUU 3aJaHUA TOMYIICHHI HETOYHOCTH WIIU
3amanue BoImoaHeHo Ha 60-70%; ciabo BiajgeeT HaBBLIKAMHM HCCIIEIOBATEILCKOTO aHaind3a II0
TaHHOU Teme; ohopMIleHHE paOOThI BHITIOIHEHO HEJOCTATOYHO MTPABUIIBHO.

3 Oamna - cTaBUTCA, €CIIM CTYIEHT OOHapy’>KMBaeT 3HAHHWE W TOHHMAaHHUE OCHOBHBIX
MOJIO’KEHUH O00CYKJTaeMOW TEMBI, HO TPH BBIOJHEHUU 3aJaHUA TOMYIICHHI HETOYHOCTH WIIU
3agaHue BbIMONIHEHO Ha 70-85%; mnpu 3TOM CTYJIEHT XOpOUIO BIJIAJIEET HABBIKAMH
HCCJIEI0BATENbCKOTO aHaJIn3a M0 JaHHOHM TeMe.

4 Ganna - CTaBUTCS, €CJIM CTYACHT TOUYTH MOJHOCTHIO BBIMIOJTHUII 3afaHue Ha 85-95%, HO
JOMYCTWJI €IWHUYHBIE OIMMOKA B HW3JIOKEHWU MaTepuala, 3HAaeT TEOPETUYECKHIl MmaTepual,
CaMOCTOSITENIbHO TONPAaBIISET OMIMOKHU U MOTPEIIHOCTH MOCIIE 3aMEeYaHH MpenojaBaTes.

5 GaquioB — cTaBUTCS €CIM 3aJaHue BbIMOiIHEeHO BepHO Ha 100%; ctynent oOnamaer
HEOOXOJUMBIMU HaBBIKAMHM HAy4YHO-HCCJIEIOBATENIbCKOIO aHallu3a MO0 JaHHOM TemMe u
O6Hapy>KI/IBaeT MOJIHOC MOHMMAaHHE MaTcpuaja, MOKET 000CHOBAaTHL CBOH CYKACHUS O(I)OpMJ'ICHI/IC
3alaHrd  BBIIIOJIHCHO TMOCJICOOBATCIBHO U IIOJIHO, IIPABUJIBHO HCIOJb30BaHA COOTBCTCTBYIOIIAA
TCPMUHOJIOTUA.



MuHucTepCTBO HayKH | BhICIIero oOpazoBanus Poccuiickoit deneparumn
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YUPEIKICHHE BBICIIIETO
o0Opa3oBaHUs
«CEBEPO-BOCTOYHbIN ®EJIEPAJIbHBI YHUBEPCUTET UMEHH M K.
AMMOCOBA»

Texanueckuit UHCTUTYT (punuan) PIAOY BO «CBDVY» B r. Heprourpu
KA®EJIPA MATEMATUKU 1 THOOPMATUKN

KonTpoabnas padora

KontpomnbHast paboTa BBITOTHSAETCS B TUCBMEHHOM BUE pedeparos.
Tematuka pedepartos:

MeTobI OIICHKH CTOUMOCTH MTPOTPAMMHBIX ITPOSKTOB.
Yenoseueckwnii paktop rnpu pazpadotke [10
ABTOMaTU3UPOBAaHHBIE CPEJICTBA AYAUTA IPOIPAMMHOIO KOAA.

O0630p U cpaBHUTENBHBIN aHAIN3 THOKUX METO0JIOTHI TpoekTrpoBanus [10.
Meroz onpeneneHus TO4eK TECTUPOBAHUS, OCHOBAHHBIN Ha AaHAJIU3E

AN S e

LUKJIOMaTUYECKON citoxkHocTh Mak-Kelioa

7. 0O0630p 1 cpaBHUTENBHBIN aHamu3 Web-cpeACcTB ynpaBiieHHUs TPOTPaMMHBIMHU

IPOEKTaMH.

8. KonnuecTBeHHbIE METOUKY OLIEHKH PUCKOB ITPOrPaMMHBIX IIPOEKTOB
9. O030p 1 cpaBHUTENBHBIN aHAIN3 PA3BUTUS COBPEMEHHBIX SI3bIKOB

IIPOrPaMMHPOBAHMUSL.

10. COBpPEMEHHOE COCTOSTHUE CPEJICTB BU3YAJIBHOTO MPOEKTUPOBAHUS

11. CoBpeMEHHOE COCTOSIHUE CPEJCTB BU3YaJIbHOIO IPOrpaMMHUPOBAHNUS

12. OO6naunble cpeicTBa pa3padOTKU M OTIIAIKH TPUIIOKEHUH

13. 0O030p A3BIKOB U CPEICTB GOPMATHHON CTICITH(PUKAIIUN POTPAMMHBIX CHCTEM
14. IIpumeHeHue open source MPOrpaMMHBIX CpeACTB M co3nanus UML

Mojenen IIpoOrpaMMHOTO obecrieueHus

15. MeToab! JOKYMEHTHPOBAHUS apXUTEKTYPbI IPOrPaMMHBIX CUCTEM
Kpurtepumn onenku:

CpaBHMTENbHBIN aHAJIN3 METOI0B OLIEHKH 3pesiocTH nporecca pazpadotku I10.

Kpurepmit 36 | 26| 16

06

AKTYaJbHOCTb:

KOHKPETHOCTb M JOCTHKUMOCTbD 1IeTIel U 3a/1a4;

COOTBETCTBHUE Pa3pabOTKU COBPEMEHHBIM IIOJIX0/aM K paccMaTpuBaeMoii mpodiieme;
COOTBETCTBHE LIENEH U 33/1a4 0’)KUAEMbIM PE3YIIbTaTaM; YeTKOCTh

(OPMYITHPOBKH OXKHIAEMBIX PE3yJIbTATOB

ConepaHue TEOPETUIECKOTO MaTepHaa: COOTBETCTBHE
COJZIeP>KaHUs 3asIBJICHHOM TEME; OTCYTCTBUE B TEKCTE
OTCTYIUICHUH OT TEMBI,

JIOTHYHOCTH U IIOCJIEI0BATENLHOCTD B U3JIOKEHUH MaTepHaa;
CHOCOOHOCTH K paboTe C INTepaTypHbIMU NCTOYHNKaMu, HTepHeT- pecypcamu,
CIIPaBOYHOM U SHIIMKJIONEANYECKOHN JIUTEPATypOr

CojiepkaHue MPaKTUIeCKON YacTH:

CrocoOHOCTH K aHATHM3Y U 0000IIEHIO HH()OPMAITHOHHOTO MaTepHalia; CIIOCOOHOCTh
K [IPOBECHHUIO PACYETOB, COTJIACHO 3/IaHUI0; HCITOJIH30BAHNE KOMITHIOTEPHBIX
[POTPaMM MPH BHIMTOTHEHUH 3a/1aHHS;

AHaJIN3 MOJIYYCHHBIX PACUCTHBIX XapaKTCPUCTUK, 000CHOBAaHHOCTE BBIBOJ1IOB

Odopmnenne

NPaBUIBHOCTE O(OpPMIICHUS (HAIMYUE BCEX CTPYKTYPHBIX 4acTei,
CTPYKTYpHasi yNOpSIOYEHHOCTb, CCBHUIKM Ha JIMUTeparypy, LHUTaThI,
TaOJMILBI, PUCYHKHU H T.11.);




COOTBETCTBHE 0OPOPMIICHHUS MTPaBUIIaM KOMITBIOTEPHOT'O Habopa TekcTa (coOmoaeHre
o0beMa, pUTOB, HHTEPBAJIOB, BRIPABHUBAHMUS TEKCTa HA CTPAHHUIIAX, HyMepawlus
CTpaHMII U T.1I.);

aKKypaTHOCTB 0(opMIIeHHS (OTCYTCTBHE

oMapok, paboTta cOpoIIopoBaHa v T.11.);

5 3amura

BJIAJICHUE MAaTEPUATIOM;

MIPaBHIBHOCTh OTBETOB HA 3a/IaHHBIC BOIIPOCHI; CIIOCOOHOCTH K
H3JI0KEHUIO COOCTBEHHBIX MBICTICH.

HUTOIo 150

CoOoTBEeTCTBHE KPHUTEpHIO: Hambojee MOJIHO— 3 Oaiia; JOCTaTOYHO MOJHO — 2 Oajia;
qacTU4YHO — 1 Gaiut; He cooTBeTCTBYeET — () OasuioB.
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