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AHHOTaIU

JucuumivHa «TEeXHONOrMH — MPOrpaMMHpPOBaHUS» BXOAUT B 00pa3oBaTElIbHYIO
MporpaMMy BBICHIEr0 00pa3oBaHUs — MpOrpaMMy OakajiaBpuara 10 HalpaBiICHHUIO MOATOTOBKH/
cneruanbaoct  09.03.02 «MHboOpManMOHHBIE CHCTEMBI M TEXHOJOTHH» HAMpPaBICHHOCTH
«VH(OpMaLMOHHBIE TEXHOJIOTUH B MEAMAWHIYyCTpUM». J{MCUMIUIMHA peaiu3yercs Kadeapoit
«Ne53».

JlucuunivHa HaneneHa Ha (JOPMHUPOBAHHE y BBITYCKHHKA CIIEIYIOINX KOMIETSHIINI:

OIIK-1 «CnocobeH NpHUMEHATh €CTECTBEHHOHAy4YHbIE M OOLICHH)KCHEPHBIC 3HAHUS,
METO/Ibl MaTEMAaTHYECKOTO aHAIN3a U MOJIEIMPOBAHHUS, TEOPETHUECKOTO U IKCIIEPUMEHTAILHOTO
UCCIIEIOBAHUS B TPO(ECCHOHAIBHON e TEeIbHOCTI»

OIIK-3 «CrnocobeH perars CTaHAapTHBIC 3aa4d HPO(GECCHOHANBHON AeITEeNbHOCTH Ha
ocHOBe MH(OPMAIOHHOW U OuOIHOrpadMuecKoil KyIbTypbl ¢ MPUMEHEHHEM HH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHH M C y4YeTOM OCHOBHBIX TpeOOBaHMH WH(OPMALHOHHOM
6e3omacHOCTI

OIIK-6 «CnocobeH pa3pabaTbiBaTh anrOPUTMbl M MPOrPaMMbl, TMPUTOAHBIC IS
MPaKTHYECKOr0 MPUMEHEHHS B 001aCTH HH(YOPMALMOHHBIX CUCTEM U TEXHOJIOT Ui

[K-3 «CnocobeH pa3pabarbiBaTh MPOrpaMMHOE 00ECIeYeHHE, BBIIOIHITh HHTETPALIHIO
HPOrPaMMHBIX MOJYJIEH U KOMIIOHEHTOB)

IK-5 «Cnocoben pazpabaTbiBaTh TEXHHUYECKYIO JOKYMEHTALMIO Ha NPOAYKLHIO B chepe

MH(pOPMALIMOHHBIX TEXHOJIOTHIL, YIPABICHNS TEXHHUYECKOI HH(pOpMaLnei»
CoJepxaHue TUCHUIUIMHBI OXBAThIBACT KPYT' BOIIPOCOB, CBSA3aHHBIX C HAYYHOH U MPAKTHYECKOM
cTparerueil pa3pabOTKH MPOTrPaMMHOTO OOECIIEHYEHHs, COAEPAIINX ONHCAHUE COBOKYITHOCTH
METOJIOB U CPEICTB pa3pabOTKH MNpPOTrpaMMHOTrO oOOecredeHHs, pa3pabdoTKy TEXHHUYECKOit
JNOKYMEHTAllud Ha TPOAYKIHMI0 B cepe HHPOPMALMOHHBIX TEXHOJOIHH, YIPaBICHUS
TEXHUYECKON MH(OpMaLUeH.

[lpenogaBanye IUCLMIUIMHBI IIPELyCMaTpUBaeT cienyroume (OpMbl OpraHu3aLin
y4eOHOro Iporecca: JIEKIUH, JabopaTopHble pabOThI, CaMOCTOATENbHAs paboTa CTYAEHTA,
KOHCYJIbTAIlUH, KyPCOBOE IIPOEKTHPOBAHHE.

[IporpamMmMoii AUCHMUILIMHBL NPELYCMOTPEHbI CIEAYIOUINE BHIbI KOHTPOJS: TEKyIIHH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS aTTECTAlUs B JopMe IK3aMeHa.

OO0u1asi TPyA0EMKOCTh OCBOCHHSI JHMCIMIUIMHBI COCTAaBIsIeT 4 3a4eTHBIX eIUHMIBI, 144
yaca.

SI3bIK 00YUCHUSI IO JUCLUIIINHE «PYCCKUID

1. IlepeueHb IUIAHUPYEMBIX PE3YJIBTATOB O0YUSHUS IO JUCLUIIIMHE

1.1. llenu npenoaaBaHus IUCIMILTHHBI
Lenbo nmpenogaBaHys AUCIUILIMHEL SBJISCTCS MOIY9YEHHE CTyICHTaMU HEOOXOJUMBIX 3HAHUH U
HAaBBIKOB B O0JACTM HAyYHOH M TNPAKTHYECKOH CTpaTerud pa3paboTKu MpPOrpaMMHOIO
obecrieueHnsi, W3y4YEHHE COBOKYITHOCTH METOJOB M CPEICTB pPa3pabOTKH IPOrpaMMHOTO
obecrieueHnss, a TaKKe IIPENOCTABICHHE  BO3MOXKHOCTH  CTYAEHTaM  pa3BUTh U
MPOJEMOHCTPUPOBATH HABBIKK B IPUMEHEHHUH STHX METOZIOB U CPEACTB, Pa3paboTKy TEXHUYECKOH
JIOKYMEHTALMM Ha MpPOAYKIUIO B cdepe HWHGOPMALMOHHBIX TEXHOJOTHH, YIIpaBICHUS
TEXHUYECKOI nHpopMaLmei.

1.2. JlucuMrinHa BXOJHUT B COCTAaB 00sI3aTENbHOM YacTH 00pa30BaTeIbHON MPOrpaMMbI
BEIcIIero oopasosanus (nanee — OI1 BO).

1.3. TlepeyeHb IuIaHUPYEMBIX PE3yJIbTATOB 00YUYEHHMS 110 JUCLUILIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3ynbratamu ocBoerust OIT BO.

B pesynbrate M3ydeHUs AUCHUIUIMHBI OOYYaIOIIUICSA OJDKEH 00JaaTh CIEIyOIUMHU
KOMIETSHIMSAMU WM MX 4acTAMH. KOMIETeHIINH ¥ MHIUKATOPBl UX JOCTHKEHUS IPHBEIICHBI B

Tabaue 1.

Ta6m/1ua 1- HCpC‘ICHL KOMIIETCHIINHI U HWHAOUKATOPOB UX NJOCTHIKCHUA

Kareropus (rpynna)

KOL[ 1 HAUMCHOBAHHEC

KO,I[ 1 HAUMCHOBAHUEC MHAMKATOpa

O6wenpodeccrHonanbHbIe
KOMIICTCHIHH

1 OOILEHHKEHEPHBIE
3HAHUSI, METO/IbI
MaTeMaTHYEeCKOro
aHanm3a u
MOZEIHUPOBAHHS,
TEOPETUYECKOr0 U
9KCIIEPUMEHTATBHOTO
HCCIICIOBAHUS B
podecCHOHANBHON
JESITEeIIbHOCTH

KOMIIETEHIIUH KOMITETEHIIUH JIOCTHKCHHSI KOMIIETEHIIHH
OIIK-1 Crocoben OIIK-1.3.1 3HaTh OCHOBHI MATEMAaTUKH,
PUMEHSTh (HU3HKH, BBIYMCITUTEILHON TEXHUKH U
€CTECTBEHHOHAYYHBIC | TPOTrPAMMHUPOBAHUS

OIIK-1.Y.1 ymeTb pemarh CTaHJapTHbIE
npodeccuoHanbHbIE 33/1a4H C
MIPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
00IeNHKEHEPHBIX 3HAHUI, METO/10B
MaTeMaTHYeCKOro aHaIu3a U
MOJIENIUPOBAHUS

OIIK-1.B.1 umeTs HaBBIKK
TEOPETUUECKOTO U HKCIIEPUMEHTAIBLHOTO
HCCIIe0BaHUs 0OBEKTOB
npo(ecCHOHANBHON AeSATENbHOCTH

O6wenpodeccrHonanbHbIe
KOMIICTCHIHH

OI1K-3 Cnocoben
peliarh cTaHiapTHbIE
3a1auu
podecCHOHANBHON
JeATENbHOCTH Ha
OCHOBE
nH(OpPMALMOHHOHN U
oubmnorpaduueckoit
KYJIbTYPBI C
MIPUMEHEHHUEM
uHpopMaLHOHHO-
KOMMYHHKaIMOHHBIX
TEXHOJIOTUH U ¢
YYETOM OCHOBHBIX
TpeboBaHUI
HH(POPMAIOHHON
0e30macHOCTH

OIIK-3.3.1 3HaTh NPUHLHUIIBI, METOJIBI U
CpPE/ICTBA PEIICHUS CTaHJAPTHBIX 33139
podeCCHOHAIBHON JIESITEeIbHOCTH Ha
OCHOBE MH(POPMAIMOHHO 1
OuborpaduuecKoi KyIbTypsl ¢
NpUMEHeHnEeM HH(OPMaLMOHHO-
KOMMYHHUKALMOHHBIX TEXHOJIOTHH U C
Y4eTOM OCHOBHBIX TpeOOBaHHH
uH(pOpMaLMOHHOH 6e30MaCHOCTH
OIIK-3.Y.1 ymeTb pemarh CTaHapTHbIE
3amauu npohecCHOHATBHO
NeATENBHOCTH Ha OCHOBE
nH(OpMALMOHHON 1
6ubmorpadu4ecKkoil KyJIbTypbl €
HpUMEHeHuEeM HH(OpPMaMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH U C
YUYETOM OCHOBHBIX TPeOOBaHUI
uH(pOpPMALMOHHOH 6€30MaCHOCTH
OIIK-3.B.1 uMeTh HaBBIKH MOATOTOBKH
0030pOB, aHHOTAIMH, COCTABICHUS




pedeparoB, HAy4YHBIX IOKJIAI0B,
myouKanuid 1 6uénuorpaduu mo
HAay4YHO-HCCIIeJ0BATEIbCKON paboTe ¢
yueToM TpeboBaHU HH(POPMAIIMOHHON
6e3011aCHOCTH

OIIK-6 Criocoben

OIIK-6.3.1 3HaTh METOIBI
aITOPUTMHU3ALNH, SI3bIKH 1 TEXHOJIOTHU
[IPOrpaMMHUPOBAHHSI, TIPUTOHBIC IS

HPOCKTUPOBAHMS CTPYKTYP JAAHHBIX,
MIPOEKTUPOBaHUS 0a3 TaHHBIX,
MPOrpaMMHbBIX HHTEP(EHcOoB;
paspaboTku npoueayp cOopku Moayneit
1 KOMITOHEHT IIPOrPaMMHOTO
obecrieueHus1; MPOBEPKU
PpaboTOCIOCOOHOCTH BBIITYCKOB
MPOrPaMMHOTr'0 IPOAYKTA

pa3pabaTbiBaTh
MPaKTUYECKOr0 IPUMEHEHUS B 001aCTH
AITOPUTMBI U .
NH(OPMALMOHHBIX CUCTEM U TEXHOJIOTHH
IPOrPaMMBl,
OIIK-6.Y.1 ymMeTb IPUMEHATH METO b
MPUTOHBIE JUIS
OowenpodeccruoHalbHbIe NTOPUTMU3AINH, SI3bIKH M TEXHOJIOTHA
MPaKTUYECKOrO
KOMIETEHIIUU MPOrpaMMHUPOBAHUS IIPH PELLICHUU
NPUMEHEHUS B
obnacTH npodecCHOHANBHBIX 3314 B 00IaCTH
HHGOPMALIHONHbIX NH(OPMALMOHHBIX CUCTEM U TEXHOJIOTHH
p OIIK-6.B.1 umeTs HaBBIKK
euerem POrpaMMHUPOBAHUsL, OTIAAKU U
TEXHOJIOTUI porp P >
TECTUPOBAHMS IPOTOTHIIOB MPOrPAMMHO-
TEXHUYECKUX KOMILIEKCOB 3a]a4
T1K-3.3.1 3HaTh METOIOJIOTUH
pa3paboTKu, METOBI U CPEICTBA
MPOEKTUPOBAHUSI IPOrPAMMHOTO
obecreueHust; METOL0IOTHH U
TEXHOJIOTUH IIPOCKTHPOBAHUS U
UCTIONB30BaHUS 0a3 IaHHBIX; METO/BI U
CpelICTBa IIPOEKTUPOBAHUS
IporpaMMHBIX HHTEp(eiicoB, 6a3
JIAaHHBIX; METO/IbI M CPEICTBA COOPKH
MoayJiell 1 KOMIIOHEHT NPOrpaMMHOIO
obecreueHust
I1K-3.Y.1 ymerb BbIOMpaTh CPEACTBA U
IK-3 Cnocoben BbIPa0aThIBaTh BAPUAHTHI Pealn3aluu
pa3pabaTbiBaTh TpeOOBaHUil K MPOrPaMMHOMY
IPOrpaMMHOE 00€ecIeueHuI0; UCI0JIb30BaTh
obecreueHue CYILECTBYIOILINE TUIIOBBIE PELIEHUS U
IpodeccuonanbHble ’ Y yrom p
BBINIOJIHSATh 1a0JIOHBI TPOEKTHPOBAHUS
KOMIETESHIIUU
UHTETPALUIO [POrPaMMHOT0 00€CTIEUEHUs]; IPUMEHSTh
MPOrpaMMHBIX METO/bI ¥ CPEJCTBA IPOSKTUPOBAHUS
MozyJeit u MPOrPaMMHOTO 00€eCIIeYeH s, CTPYKTYP
KOMIIOHEHTOB JTAHHBIX, 0a3 JaHHBIX, TPOrPAMMHBIX

nHTepdeiicoB; NCIOIL30BATH
BBIOPAHHYIO CPEy NPOrpaMMHUPOBAHUS
JUIsl pa3pabOTKH NPOLEIyp HHTETPALUH
MPOrPaMMHBIX MOJYJIEH; TPOBOJUTH
OILIEHKY paboTOCIIOCOOHOCTH
MPOrPaMMHOT0 IPOyKTa

TIK-3.B.1 BageTs HaBBIKAMH OIIEHKH
BPEMEHH U TPYIOEMKOCTH pealn3auu
TpeOOBaHuUil K MPOrpaMMHOMY
obecreueHn0; pa3paboTKi TEXHUUECKHUX
crnenuduKanuil Ha IPorpaMMHbIe
KOMIIOHEHTBI M MX B3aUMOJICHCTBUS;

Ipodeccuonansuble
KOMIICTCHIIHH

[1K-5 Cnocoben
pa3pabaTbIBaTh
TEXHHYECKYIO
JOKYMEHTALMIO Ha
MPOAYKLHIO B cepe
nH(pOpPMALMOHHBIX
TEXHOJIOTHH,
yIpaBlIeHUS
TEXHUYECKOH
nHpopManuei

IIK-5.Y.1 ymMeTb KOMIIOHOBATh JOKYMEHT
Ha OCHOBE 33/1aHHBIX HCTOYHUKOB;
MOATOTABIUBATH TPaUIECKUE CXEMBI;
AQHATM3UPOBATH TEXHUYECKYIO
JOKYMEHTAIUIO U HAYYHO-TEXHHYECKYIO
JIMTEPATypy, U3BICKATh CBEACHUS,
HEOOXOANMBIE [UISl PEIeHUS]
MOCTaBJIEHHOMN 3a]]a4H; COCTaBIIATh
0000IICHHBIC ONTMCAHUS SBICHUH,
HPOLECCOB, 0OBEKTOB YIPABICHHUS;
OITHCBIBATH OM3HEC-TIPOLIECCHI C
MOMOILBIO TPapUIECKUX HOTAIIUI;
pa3pabaTbiBaTh TPeOOBAHMUS K
TEXHUYECKOMY JIOKYMEHTY U K
KOMIUIEKTY TEXHHYECKOMH IOKyMEHTAIHH;
COCTaBJIATh KJICHAAPHBIH I1aH
BBINOJIHEHHS TTOJYYSHHOTO 3aJaHHs;
pa3pabarbIBaTh TEXHUYECKHE 3a1aHUs U
crneuudukaum TpedoBaHuil;
pa3pabaTbIBaTh ONHMCAHHE CUCTEMHOM
WK TIPOTPAMMHON apXUTEKTYPBI;
pa3pabaThiBaTh PyKOBOJICTBA
OJIb30BATEIIs; AHATU3UPOBATD LIEIEBYIO
Ay/IUTOPHIO KOMIUIEKTA TEXHUUECKON
JNOKYMEHTaluK; pa3pabarsiBaTh
TpeOOBaHUsI K TEXHUYECKOMY JIOKYMEHTY
TTK-5.B.1 BiajgeTs HaBBIKAMH
Pa3paboTKN KOHLEMINH PEKJIAMHOTO
MaTepuaa; COCTaBICHUS TEKCTa
PEKIIaMHOTO MaTepHaa, IorOTOBKH
WIUTIOCTPAIKi; pa3paboTKy Ciiaia-110y;
H3YYCHHUS LIeJICBON ayIUTOPHU
JIOKYMEHTa, BBISICHEHHE e¢ 3a/1ay,
noTpedHoCTel B HHpOPMALIUK, YPOBHS
MOATOTOBKHU; pa3pabOTKH KOHIICIIIHN
TEXHUYECKOH CTaThU, COCTABICHHS e
TEKCTa ITOArOTOBKH WILTIOCTPALIUA;
H3YYEHHs] JOKYMEHTUPYEMOU MPOLYKILIUU
C TOYKH 3PEHHS BCEX LIEJIEBBIX
ay/IUTOPHH U C YYETOM UX
nH(OpPMALMOHHBIX TOTpeOHOCTEH

2.

Mecto aucuumiussl B cTpykrype OI1




JucuuninHa MoxeT 0a3MpOBaThCsl HA 3HAHUSX, paHEe MPUOOPETEHHBIX 00YYAOIIUMHUCS
[PH M3YYCHUHU CIICIYIOIHNX AUCLUIUIHH!
— MHWudopmaruka;
— HHdpopmanuoHHbIE TEXHOJIOTUH,
—  OCHOBBI IPOrPaMMHUPOBAHUS
3HaHHs, MOJNyYCHHBIC NMPH W3YYCHHH Marepuajia JaHHOW MHCLHUIUIHHBL, HMEIT Kak
CaMOCTOSITEIbHOE 3HAYCHHE, TaK U MOTYT HCIOJIB30BAThCS MPU U3YYCHHUH APYTHX JHCUUILIIAH:
— MeToap! U CpeACTBa MPOSKTHPOBAHUS HH(GOPMALIMOHHBIX CHCTEM U TEXHOJIOTHIA;
— Teopust HHGOPMAILHH, TAHHBIC, 3HAHUA.

3. OObeM U TPYAOEMKOCTh TUCIUIIIHHBI
JlanHble 00 00IIeM 00BEMe TUCHHUILTHHBIL, TPYAOEMKOCTH OTIENBHBIX BHJOB yueOHOIt
paboTBI 110 JMCLUHUILIMHE (M PaclpeiesieHUe 3TON TPYJAOSMKOCTH 110 CEMECTPaM) MPE/ICTABICHBI B
Tabuuie 2.

Tabnuua 2 — O0LEM U TPYAOEMKOCTD JUCLUILIMHBL

TpynoeMKocTh O
Bupn yue6Hoii paboTbt Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemrkocnb oucCyunIuHbL, 4/ 144 4/ 144
3E/ (uac)
H3 nHux uacoé npakmuueckoil n0020MmoGKu 13 13
Ayoumopnuie 3ansamus, BCEro 4ac. 68 68
B TOM YHCIJIE:
nekuwmu (JI), (vac) 34 34
npaktiuyeckue/cemunapekue 3ansatus (113),
(gac)
naboparopusie padotsl (JIP), (dac) 17 17
KypcoBo# mpoekT (padora) (KII, KP), (vac) 17 17
JK3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (yac) 40 40
Buo npomesicymounoit ammecmayuu: 3ader,
mud¢. 3ader, skzamen (3auer, Hdudd. 3au, k3. k3.
Dk3.*¥%)

o -
HpI/IMe‘IaHl/le: KaHIUJATCKUH DK3aMCH

4. CogxeprkaHue JUCLMIUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCUUIUIMHBI IO pa3fesiaM U BUAaM 3aHSATHIH.
Pa3nenbl, TeMBI IUCIUILIMHEL M X TPYJOEMKOCTh IIPUBEAEHBI B TabmuIe 3.

Ta6nnua 3 Pasuemﬂ, TCSMbI JUCHUIIJINHBI, UX TPYJOCMKOCThH

Paszernbl, TeMbI TUCIHATUINHBL Jlexm | - I13 ‘ AP ‘ KI1 cpe
? (4ac) (C3) (gac) (gac) | (yac)
Cemectp 4
Pazzen 1. Merononoruueckie OCHOBBI
MPOEKTUPOBAHHUS IPOrPAMM.
Tema 1.1.006111e M0I0KEHUS TEOPUH TTPO-
E€KTHPOBaHHUS 4 2
Tema 1.2. O6uMe NpUHIMIIBI pa3paboTKU
HPOTpaMM.
Tema 1.3. Merogonorun pazpadorku I10

Paznen 2. O0ObEKTHO-OPUEHTHPOBAHHOE TIPO-
TpaMMHUPOBAHHE.
Tema 2.1. Knaccsl.

Tema 2.2 [laTTepHBI NPOSKTUPOBAHUSL. 16 10 10 20
Tema 2.3. JluHamMuueckast CTpyKTypa: epe-

BbSl.

Pasnen 3. [IpuknaaHoe mporpaMMupoBaHUE

Tema 3.1. DnemMeHTHI TeOpHH rpados. 3 7 10

Tewma 3.2. Kparuyaiimme myTH.

Tema 3.3. TpancnopTHas 3aaaya.
Pasznen 4. TectupoBanue, oTIagKa u
JOKYMEHTAIUs IPOrpaMm

Tema 4.1 TecTupoBaHue IPOrPaMM. 6 7 8
Tema 4.2. Otnaaka nporpamm

Tema 4.3. JIoOKyMEHTHPOBaHHE ITPOIPAMM.

BsInonHenne KypcoBoit paboTs 17
HToro B cemectpe: 34 17 17 40
Hroro | 34 0 17 17 40

IIpakThyeckass MOATOTOBKA 3aKIIOYAeTCsi B HEIMOCPEACTBEHHOM  BBIIOJIHEHUH
00y4aroUIMMKCS OTIPEIEICHHBIX TPYAOBBIX QYHKIMH, CBSI3aHHbBIX ¢ OyayLel mpodeccroHanbHOI
NIeATEIBHOCTBIO.

4.2. CopeprxaHue pa3eioB U TeM JCKIUOHHBIX 3aHITUH.
Coniep>xaHue pa3/iesioB ¥ TeM JIEKIIMOHHBIX 3aHATHI NIPUBEACHO B Tabnuie 4.

Tabnuia 4 — CoaeprkaHue pa3aesioB M TeM JICKIMOHHOTO IMKJIa
Ha3zBanue u comepxaHue pa3aeinoB U TEM JEKIINOHHBIX

Howmep pasnena .
3aHATHH

1 1. MeTopmonornyeckue OCHOBBI MPOEKTUPOBAHMS IPOTPAMM.
Tewma 1.1. O0mue moa0XeHUs! TEOPUH MPOESKTHPOBAHHS.
CucremHbIil moaxon u mnporpammupoBaHue. CTaHmapTel U
nporpammupoBanue. OnucaHue LMKJIA XU3HH IPOrPaMMHOTO
obecrnieuenust.  TumoBble  OMMOKM NP COCTaBJIEHUM
TEXHUYECKOrO 3a7aHusl. MonenupoBanue u
nporpammupoBanue. [lonsrue cneudukamii.

Tema 1.2. O01Ke MPUHLMITBI Pa3pabOTKU MPOrPaMM.

OOume npuHIMIBL pa3paboTku nporpamm. OOLIecHCTEMHbIE
TIPUHINIB co3aHus mporpaMM. OCoOCHHOCTH IPOrpaMMHBIX
paspaborok. Ctasuu u 3Tambl pa3paboTKH IPOrpaMM.
MueMoHuKka #MeH B nporpammax. IIpoGiema THIIOBBIX
3JIEMEHTOB B IIPOTPaMMUPOBAHUH.

Tema 1.3. Merogonoruu pazpabotku I10.

Obmme wMeromonorun  paspaborku [10. Xapakrepuctuka
Metomonoruii. CpaBHEHHE METOJOJOTHM, NpPEUMYIIECTBA U
HEIOCTATKH METOJIOJIOTUi B pa3iIM4HbIX cepax IPUMEHEHUS.

2 2. O0BEKTHO-OPUEHTHPOBAHHOE IIPOrPAMMHPOBAHHE.
Tema 2.1. Knaccsl.




[Nonstue xnacca. Mukancynsauus. KoncTpykTOops! u
nectpykTopsl. 111abnons! kinaccos. Hacnenosanue. Mepapxust
HAacJIeI0BaHus Ki1accoB. BupryanbHble 0a30Bble KIacchl.
Cocras kiacca. [Tonumopdusm. Bupryansaeie MeTo b1
KJ1accoB. BupTyaibHble 1eCTPYKTOPBl. AOCTPaKTHBIE METO/BI U
KJIACCHI.

Tema 2.2. ITaTTepHbI NPOEKTUPOBAHUSL.

[Mopoxaatoye naTTepHbl IPOEKTHPOBAHHS: OJHHOYKA,
cTpouTeb, habpuuHbIi MeTo 1, abcTpakTHAas (adpuka.
CTpyKTypHbIE IATTEPHBI IPOEKTUPOBAHMUS: alaNTeP, MOCT,
JIeKOpaTop, 3aMECTUTENb, KOMIOHOBIIHMK, (daca.
[ToBeneHueckue NaTTepHbI IPOSKTUPOBAHMS: HAOIIOAATEb,
COCTOSIHHE, IIOCETUTENb, Hocpeanuk. IIpunnunsr SOLID

Tema 2.3. lunamuueckasi CTpyKTypa: AepeBbs. bunapHsie
JlepeBbsl, OCHOBHBIC TIOHATHUS: IEPEBO, KOPEHB, MPEOK,
MOTOMOK, JIUCT, BLICOTA JI€PEBA, YHIOPAL0UEHHOE JepeBo. AVL-
JIepeBbs: y3IIbl epeBa, BcTaBka y3ia B AVL-nepeBo, ynanenue
y31a u3 AVL-nepeBa, orieHKa CI0KHOCTH Iorcka B AVL-
niepeBe, OanaHcupoBKa HoBopoTaMu AVL-nepeBbeB, OlleHKa
cOajlaHCHPOBaHHBIX JiepeBbeB. KpacHo-uepHble nepebs (KU-
JlepeBbsi) U UX cBoiicTBa. BeraBka y3na B KU-nepego.
Vnanenue y3na uz KU-nepea. OreHKa CI0KHOCTH ITOUCKA B
KY-nepese. CpaBHenue AVL-nepea u KU-znepesa.

JlokymeHTupoBanue u cranaapTuzanus. IIlpoektupoBanue
TIpOTrpaMMHOTO obecniedeHus. TpeGoBanms K
JIOKYMEHTHPOBaHUIO rocyaapcTBeHHoro cranaapta ECIT/.
Heo6xoaumslit Habop qokymeHTOB. PykoBoacTBa
10JIb30BATENSL U CHCTEMHOTO IIPOrpaMMHucTa. PykoBoiCcTBO 110
TEeXHHYECKOMY 00ciyxuBaHuto. [IpaBuiia BHeCeHUs
HM3MECHEHUH.

3. IlpuknagHoe IporpaMMHUpPOBaHUE.

Tema 3.1. DnemenTHI TeOpHUN TPagoB.

Onpepnenenns rpados. DnemeHTsl rpados. HanpasienHsie
oprpadsr u cetu. [Ipeacrapnenue rpadoB B KOMIbroTEpE:
TpeOoBaHuUs K IIPEJCTaBIEHUIO IPa)OB, MATPHLA CMEKHOCTH,
MaTpHla HHIUICHIMH, CIIICKU CMEXHOCTH, MACCHB JIyT, 00X0.
rpados.

Tema 3.2. Kparuaiimue myTu.

Jnuna nyru. AnroputM ®noiina. Anroputm JledKcTpbl.
JlepeBo kpaTyaimmx myTen.

Tema 3.3. TpancnoptHas 3a1a4a.

NP-3agaun. ®opmynmposka 3anauu. [loctpoenne MaTpHIBI
CMEKHOCTH. AJITOPUTMBI PEILICHUS: «METOJ IPYOO0il CHITBIY,
METOJ] BeTBEH M IpaHMuIl, AIroput™ JIuTTia.

Paznen 4. TectupoBanue, oTJIafka U JOKyMEHTHPOBAaHUE
pOrpamMm

Tema 4.1 TectupoBanue nporpamMm. OCHOBEI JOKa3aTEIbCTBA
npaBUIBHOCTH. TecTupoBaHue U 0TIaAKa. Paznuune Mmexay
oTIaaKON 1 TecTupoBaHueM. O030p XapaKTepHbIX OIINOOK 1
nx obHapyxeHue. Mcronp3oBanne otnaqankos. HagexxHocts
MpOrpaMM M 3alIUTHOE NporpaMmupoBanue. TectupoBaHue
npo-

rpaMM M TEXHHYECKHE TPEOOBaHHUS K TECTaM.

Tema 4.2. Otiagxa nporpamm

Merons! otnanku. [InannpoBanue NCTIBITaHUI TPOTPAMMBL.
OLieHKa MONHOTHI TPOBEPKH MPOrpaMMbl. ABTOMAaTH3ALMS
MIPOEKTUPOBAHUS U TEXHOJIOTUs ucnoyb3oBanus CAIIP
IIPOTPaMMHOTO 00ECTICYEHHS.

Tema 4.3. JIOKyMEHTHPOBaHHE NIPOTPAMMBI.

4.3. TIlpaktnueckue (CEMHHAPCKUE) 3aHATUSL
TeMbl IPaKTUYECKUX 3aHATHI U UX TPYAOSMKOCTh [TPUBE/ICHBI B TAOIHIIE 5.

Ta6nnua 5— HpaKTI/I‘IeCKI/IC 3aHATUS U UX TPYJAOEMKOCTh

13 Hux Ne
Temel Dopmbl o
Ne TpynoeMKOCTb, | IPaKTHYECKOH | pa3zena
MIPAKTHYECKUX MIPAKTHYECKUX
n/n o o (gac) MOATOTOBKH, | JUCLIHII
3aHATHH 3aHATHH
(1ac) JIUHBI

V4eOHBIM IIIAHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlaGopaTopHble 3aHATHS
TeMmsl 1a60paTOPHBIX 3aHATHI U UX TPYIOEMKOCTh ITPUBE/ICHBI B TA0HIIE 6.

Tabnuia 6 — JlabopaTtopHble 3aHITHS U MX TPYJOEMKOCTh

W3 Hux Ne
e HaunmMenoBanue 1abopaTopHBIX paboT TpyROEMKOCTS, | MPaKTUUECKOH | pasnena
n/n (uac) MOATOTOBKH, | JMCLIMIT
(gac) JIUHBI
Cemectp 4
1 | BBogHOe 3aHsATHE U BbIJaya BapUaHTOB 1
3aJJaHuN.
2 | Peanuzanus Hacie0BaHus, a0CTPAKIIH 4 1 2
3 | I11abnoHBI IPOSKTUPOBAHUS 4 1 2
4 | buHapHble epeBbs 4 1 3
5 | ITouck kparyaiimero myTu 4 1 4
Bcero 17 4

4.5. KypcoBoe npoekTupoBaHUe/ BBINOIHEHHE KYPCOBOH pabOThI

Llens  KypcoBoil  paboTHI:

MIPOrPaMMHOT0 0OECIICUEHHS.
YacoB npakTH4eCcKOH MOArOTOBKH: 9
IIpumepHble TeMBbI 3ajaHNI HAa KYPCOBYIO paboTy mpuBeneHsl B paszaene 10 PIT/I.

[IpumeHeHne Ha MpPaKTUKE NPUHLUIOB Pa3pabOTKU

4.6. CamocrosTenbHas paboTa 00y4aromuxcst
Buzpl camocTosTenbHOM paboThI U €€ TPYI0EMKOCTh MPUBEICHBI B TA0IHILIE 7.

Tabnuua 7 — Bunsl camocTosTenbHON paboThI U €€ TPYJ0EeMKOCTh




. Bcero, | Cemecrtp 4,
Bup camocTosTensHOM paboTh

Jac Jac
1 2 3
H3ydeHne TeopeTH4ecKoro MaTepuana 13 13

nucuumiuael (TO)
Kypcosoe npoextuposanue (KI1, KP) 17 17
[lonroroBka k TeKymeMy KOHTPOIIIO

ycneBaemoctr (TKVY) > >
[ToaroroBka K MpoOMeEXXyTOUHOM 5 5
arrectaryu (I1A)

Bcero: 40 40

5. IlepeueHb y4eOHO-METOAUYECKOTO 00ECIICUECHNUS
JUISL CAMOCTOSITENIBHOM paboThl 00yJaromuxcs 0 JUCIUILIMHE (MOIYIIO)

YueGHO-MeTOMUECKHE MaTePHAIIBI TS CAMOCTOSTENIbHON paOOThI 00y4aIOIMXCsl yKA3aHBI B ILII.

7-11.

6. TlepedeHb MeYaTHBIX U NEKTPOHHBIX YYCOHBIX W3IaHHUI
[NepeueHb MeYaTHBIX U NIEKTPOHHBIX YUSOHBIX M3JaHUH MPUBEICH B Tabnuue 8.
Tabnuua 8— [lepeyeHb nevaTHBIX U 3JCKTPOHHBIX YUEOHbBIX M3IaHUI

Komayectso
9K3EMIULIPOB B
[Llucpp/ bubmmorpaduyeckas cchlika Ouomorexe
URL agpec
(KpOMe 3JIeKTPOHHBIX
9K3EMILLIPOB)
004.4 Metozas! nporpamMmmupoBanus U | 44
K 84 TIPUKJIaJHBIE AJITOPHUTMBI

[Texkcr] : yuebHOE mocodue B 3
9. 4. 1/E. A. Kpyk, A. A.
OBYHHHUKOB

C.-Iletep6. roc. yH-T a9pOKOCM.
npubdopoctpoenus. - CII6. :
W3n-so I'YAIL 2014. - 178 c.

https://e.lanbook.com/book/103905 | Konosa, E.A. Anroputmst u
nporpammsl. S3bik C++
[DnexrponHsIii pecypc] : yueo.
mocobue / E.A. Konosa, I'.A.
ITonnak. — DneKTpoH. 1aH. —
Cankr-IlerepOypr : Jlans, 2018.
— 384 c. N'pno: donyuieHo
YMO 1o 06pa3oBaHHIO B
00J1aCTH MPHUKIAJHOI
UH(OPMATUKH B Ka4eCTBE
y4eOHOro 1mocoous st
CTYJCHTOB, 00yYaIONHUXCS 110
Harnpasnennio «[IpukinaaHas
napopmarukay (Ne 37-1198-26

or 18.05.15)
https://e.lanbook.com/book/114460? | JIutBuHeHKO, B. A.
category=1557 IIporpammuposanue Ha C++

3aj1a4 Ha rpadax : yuebHOE

nocodue / B. A. JInTBUHEHKO.
— PocroB-Ha-/lony : IODY,

2016.— 83 c.
https://e.lanbook.com/book/139143? | Opnenko, I1. A. C++ Ha
category=1557 npumepax . [Ipakruka,

MpPaKTUKa ¥ TOJILKO MTPAKTHKA
yueOHoe mocobue / I1. A.
Opnenxo, I1. B. EBnokumoB. —
Cankr-IlerepOypr : Hayka u
Texnuka, 2019. — 288 c.
https://e.lanbook.com/book/101557. | Bacunee, A.H. Camoyuurens
C++ ¢ mpumepamu U 3aJa4aMu
[Onexrponnslii pecypc] : yueb.
nocobue / A.H. BacunbeB. —
OnexrpoH. naH. — CaHKT-
MerepOypr : Hayka u TexHuka,

2017.— 480 c.
https://e.lanbook.com/book/108273? | AkumoBa, A. B. 100 npumepos
category=1557 Ha C++ : yueGHOe mocobue / A.

B. Akumoga, J1. M. Kosb1i0B.
— Cankr-IletepOypr : Hayka u
Texnuxka, 2018. — 256 c.

7. TlepedeHb 3IEKTPOHHBIX 00pPA30BaTEIbHBIX PECYPCOB
MHPOPMAIMOHHO-TEIIEKOMMYHHUKAMOHHOW ceTH «VHTepHeT»
Iepeuens 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB HH)OPMAIIMOHHO-
TEJICKOMMYHHUKALIMOHHON ceT  «lIHTepHeT», HEOOXOMMMBIX JUIl OCBOCHMS IUCLMIUIMHBI
HpHBe/eH B Tabume 9.

Tabmuua 9 — IlepeueHb 9NEKTPOHHBIX O00pa30BaTEIbHBIX PECYPCOB HH(OPMALUOHHO-
TeJIeKOMMYHUKAIMOHHOU ceTu «VIHTepHeT»
URL anpec HanmenoBanue

http://www.intuit.ru/studies/courses/648/504/lecture/11420 | HOY MHCTUTYT KoncnekTs! nexuuit
110 C++ M TEXHOJIOTHH

HPOrpaMMHUPOBAHHUS

https://refactoring.guru/ru CHpaBoOYKH MO MAaTTEpHAM
H'pOeKTPIpOBaHHS[

8. Ilepeuenp MH(OOPMALIIOHHBIX TEXHOIOTHA
8.1. Ilepeuenp mporpaMMHOro oOOECHEeUYeHUs, HCIOIb3YyEMOTr0 IPH OCYLIECTBICHUU
00pa30BaTeIbHOrO MPOLecca MO JUCLHILTHHE.
IepedeHp HCHONIB3YEeMOT0 IPOrPaMMHOT0 obecTieyeH s peacTaBieH B Tabuuue 10.

Tab6auua 10— ITepedeHb MporpaMMHOro 00eCIIeUeHUs!

Ne n/mt Haumenosanue
1 OC MS Windows 10.
2 MS Oftice 2016-2017
3 MS Visual Studio 2015-2017
8.2. Ilepeuenn MH()OPMALMOHHO-CIIPABOYHBIX CHCTEM,UCII0JIb3YEMBIX npu

OCYILICCTBJICHUN 06pa30BaTCJ'H)HOFO Iponecca 1o JMCHUIIInHE



[Mepeuens ucnonb3yeMbIx HHGOPMALMOHHO-CIIPABOYHBIX CUCTEM MPECTaBIIECH B TaOIULIEe
11.

Tabauua 11— INepeueHb HHPOPMALMOHHO-CIIPABOUHBIX CHCTEM
Ne i/ HanmeHoBaHne

He npenycmotpeno

9. MarepuanbHO-TexXHHYECKas Oa3a
CocraB  MaTepHaJbHO-TEXHUYECKOH  0a3bl, HEOOXOIMMOM I  OCYIIECTBIICHHS
00pa30BaTeIbHOTO Mpoliecca Mo JUCLMILIMHE, IPEACTaBIeH B Tadauuel 2.

Tabmuia 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHoBaHHe COCTaBHOI YacTH Homep aynuropuun
n/n MaTepuanbHO-TEXHUYECKOW 0a3bl (Ipr HEOOXOAUMMOCTH )

JlexioHHas ayAuTOpHs

2 | KommbroTepHsbIi kiacce

10. OrneHouHbIE CPEACTBA VIS IPOBEACHUSI IPOMEKYTOUHOI aTTeCTalluU
10.1. CocTaB OLEHOYHBIX CPEACTB U1 NPOBEIEHHS IMPOMEXYTOUHOM aTTecTaluu
00y4JaroImuxcs 1o AUCHUIUIMHE NpUBe/IeH B Taduie 13.
Ta6muna 13 — CocraB OIIEHOYHBIX CPEJICTB ISl IPOBEICHMUS POMEXYTOUHOMN aTTECTAIHH
Bua mpoMexyTOuHO#H aTTecTaluu [lepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH CrHucok BOIPOCOB K 3K3aMEHY;

BelnonHeHue KypcoBoil paboThl DkcnepTHast OlleHKa Ha OCHOBE TPeOOBaHUH K
COAEP)KAHUIO  KYpCOBOH  paboThl 110

JIMCHMITINHE.

10.2. B kauecTBe KpUTEpHUEB OLECHKA YypPOBHS C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETCHIIMI 00YyYaroUMMHCS MPUMEHSETCSl 5-0ajulbHasi IIKaia OLEHKH CHOPMHUPOBAHHOCTH
KOMITIETeHINH, KOTopast IpuBe/icHa B Tabiuie 14. B TedeHne cemecTpa MOXKET HCIIOIB30BATHCS
100-0apHast Kana MOAYJIbHO-PEHTHHIOBOI CHUCTEMbI Y HUBEPCHUTETA, IIPaBHJIa UCIIOJIb30BAHHS
KOTOpOM, YCTaHOBJICHBI COOTBETCTBYIOIINM JIOKaJIbHBIM HOpMaTUBHBIM akToM [V AIL
Tabnuua 14 —Kpurepun olieHKH ypOBHs C)OPMHUPOBAHHOCTH KOMITETCHIIUI

OneHKa KOMIETCHII
5-0auTbHast IIKaIa

XapakTepucrrka chOpPMUPOBAHHBIX KOMIIETEHLUH

— oOyuaromuiics I1yOOKO M BCECTOPOHHE YCBOMJ IIPOTPaMMHBIN
MaTepuail;

— YBEPEHHO, JIOTHYHO, MOCIEI0BATEIbHO U TPAMOTHO €T0 M3J1araeT;
— ONMPAsACh Ha 3HAHUS OCHOBHOM M OMOJIHUTENIBHOM JIUTEpaTypsl,

«OTJIINYHO»
GAUTCHOY TCCHO  NpHBS3BIBACT ~ YCBOCHHBIC — HAYYHBIC — TONONKCHHA  C
MIPaKTHYECKO# JeITeIbHOCTHIO HAlPaBJICHUS,
— yMeJio 000CHOBBIBACT M apryMEHTHPYET BBIIBHIaeMBbIC UM HICH;
— JICNIaeT BBIBOJI U 0000IICHNS;
— CBOOOHO BJIAZIEET CHCTEMOM CIICIIHATH3UPOBAHHBIX TIOHATHIH.
— 00y4aroLIMICS TBEPAO YCBOWJ MPOTPAMMHBIN MaTepuall, F(paMOTHO
U 10 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
«XOpOLLIO JIUTEPATYPBL;
«3aYTCHO» — HE JIONYCKAaeT CYIIECTBEHHBIX HETOUYHOCTEH;

— YBA3BIBACT YCBOCHHBIC 3HAHUA C npaxmqecxoﬁ JACATCIIBHOCTBIO
HalpaBJICHUS,

OrieHKa KOMIIETEHIN
5-6ayutbHas IIKasa

Xapakrepucrrka chOpMHUPOBAHHBIX KOMIIETCHIIUN

— apryMEeHTUPYET Hay4HBbIC MTOJIOKEHHS;
— JIENIaeT BLIBOJILI U 0000IIEHN S
— BJIaJieeT CUCTEMOM CIeLUAIN3UPOBAHHBIX TOHATHII.

— 00y4aroLHiicsl yCBOWJ TOJILKO OCHOBHOI POrpaMMHBI MaTepHa,
0 CYILIECTBY H3JIaraeT ero, Onupasch Ha 3HAHUS TOJIBKO OCHOBHOMW
JIMTEPATYPHI;

— JIOMyCKaeT HeCYIECTBEHHbIE OLIMOKH U HETOUHOCTH;

— HUCTIBITHIBACT 3aTPYAHCHHS B MPAKTUYSCKOM IPUMEHEHUH 3HAHUN
HaIpaBJIeHHs;

— c11a00 apryMeHTUPYET Hay4HBIC TOJIOKEHUS;

— 3aTpyAHseTcs B (OPMYJIHPOBAHUH BBIBOIOB U 0000ICHHUH;

— YaCTHUYHO BJIAJICET CUCTEMOH CICLMAIN3UPOBAHHbIX IMOHSITHH.

«YIOBTICTBOPUTEIIBHO»
«3aYTCHO»

— o0ydaronuiics He YCBOHJ 3HAYMTENBHOM YacTH HPOrpaMMHOIO
Marepuana;

— JIOIyCKaeT  CYLICCTBEHHbIE OMMOKM W  HETOYHOCTH IIPH
paccMOTpeHuH MpobIieM B KOHKPETHOM HaIpaBJICHNH;

— HCTIBITBIBAET TPYJHOCTH B PAKTHYECKOM MPHUMEHEHUH 3HAHUH;

— HE MOXXET apryMEHTHPOBATh HAYyUYHBIE [IOJIOKEHHS;

— He (HOPMYIUPYET BBIBOIAOB M 0000IICHHIA.

«HEYIOBJICTBOPUTEIBHOY
«HE 3a4TCHO»

10.3. TunoBsle KOHTPOJIBHBIE 33aHUS HJIM UHbIE MaTepHaJIbl.
Bomnpocs! (3agaun) 1u1s 9K3aMeHa MpezcTaBieHbl B Tadmuie 15.
Tabmuma 15 — Bonpocs! (3a1aun) aist S5K3aMeHa

Kon
Ne ni/m [epeuenp BonmpocoB (3a1a4) /1S IK3aMeHa HHAMKaTOpa
1 Onucanue nukina xusznu 110. IIpoGnema THIIOBBIX IK-3.3.1
9JIEMEHTOB B MIPOrPaMMHPOBAHHH.
2 Cranuu pazpadotku [10. 11K-3.3.1
3 Mogenu u Metonosoruu pazpadotku [10. T1K-3.3.1
4 Kackannas monens paspaborku I10. V-o6pa3Has Mozens IK-3.3.1
paspabdotku I10.
5 MukpemeHTHas1, uTepaTHBHAs, CIMPaIbHAS MOJIENb TIK-3.3.1
pazpaborku I10.
6 Tectuposanue. Haznayenue, OCHOBHBIE TIOHATHS. OIIK-6.3.1
7 Bunel TectupoBanusl. OIIK-6.B.1
8 OcnoBuble npuHImne OOIL. OIIK-1.3.1
9 ITonsitue knacca. MaKancymsiuus. OIlIK-3.3.1
10 KOHCTPYKTOPBI U AECTPYKTOPHI. OIIK-3.3.1
11 HacnenoBanue. Mepapxusi HacneqoBaHusI KJIACCOB. OIIK-3.3.1
12 Buptyanehsie 6a30Bble kiaccsl. Cocras Kiacca. OIIK-1.3.1
13 Ionumopdusm. BupTyanbHbie METO/IBI KITaCCOB. OIIK-3.3.1
14 AOCTpaKTHBIE METO/IbI M KJIACCHI. OIIK-3.3.1
15 OcnoBuble npuHImne OOIT. OIIK-3.3.1
16 Onpenenenusi rpagos. Diaements rpados. HanpasneHHbie OIIK-6.3.1
oprpadsr u cetu. [IpencraBnenne rpadgoB B KOMIBIOTEpE:
TpeOOBaHus K MPEACTAaBICHUIO rpadoB, MaTpuia
CMEKHOCTH, MaTPHUIIa HHIUJICHIIHI.
17 IIpencrapnenue rpadoB B KOMIbIOTEpE: criucku cMesxxHocTH, | OITK-3.3.1
maccuB ayr. O6xon rpados.




18 Kpartuaitmue nytu. J{nuna gyru. Anroputm JedkcTpbl. OIIK-6.3.1
OIIK-6.B.1
19 Kpatyaitime mytu. Jnuna gyru. Anroput™ ®noiina. OIIK-6.3.1
OIIK-6.B.1
20 bunapHble 1epeBbsi, OCHOBHBIE IIOHATHUS: I€PEBO, KOPEHbD, OIIK-3.3.1
MpeJI0K, MOTOMOK, JIUCT, BEICOTA JIepeBa, YIOPSI0YEHHOES
JIEPEBO.
21 AVL-nepeBbs: y3ibl lepeBa, BcTaBka y3ina B AVL-gepeso. OIIK-3.3.1
22 VY nanenne y3na u3 AVL-nepesa. OIIK-3.3.1
23 Onenka cioxHOCTH orcka B AVL-nepese. OIIK-3.3.1
24 JlepeBo kpaTyalIux myTei. OIIK-3.3.1
25 [TaTTepus! npoektupoBanus. Haznauenne. Kparkas OIIK-3.3.1
XapaKTepHCTHKa
26 [puanunsr SOLID OIIK-1.B.1
27 [TaTTepns! npoektupoBanus. [lopoxaaronye naTTepHbl OIIK-1.B.1
28 [TaTTepus! npoektupoBanus. CTPyKTypHbIE NATTEPHBI OIIK-1.B.1
29 [aTTepus! npoektupoBanus. I[loBegeH4yeckre NaTTepPHbL OIIK-1.B.1
30 Mertozsl 1 criocoOsl fokymMeHnTrpoBanus [10. Pemenne TIK-5.V.1
3ajaun: pa3paboTKa pekiaaMHoro Marepuana s I10. IIK-5.B.1
31 Pemenue 3agaun: NOMCK KpaTyaiIero myTH U3 3alaHHBIX OIIK-6.Y.1
TOYEK OIIK-6.B.1
MK-3.V.1
32 Pemenue 3agaun: nocrpoeHne OUHAPHOIo AepeBa U3 OIIK-3.Y.1
YUCIIOBOI MOCIIE0BATENEHOCTH
33 Pemrenue 3agaun: pa3paboTka HepapXum KJIaccoB C OIIK-1.V.1
KCHOJIb30BAHUEM HACIIEIOBAHMS OIIK-1.B.1
OIIK-3.V.1
I1K-3.B.1
34 Pemenne 3agaun: UX-TecTupoBanue BeO-caiTa OIIK-6.B.1
Bomnpocs! (3agaun) ms 3adera / nudd. 3adeTa npeacTasiIeHsl B Tadmuie 16.
Tabnuua 16 — Bonpocs! (3aaun) asst 3a4era / nudd. 3auera
Kon
No i/t Iepeuens BonpocoB (3anayu) st 3adera / qudd. 3auera T
Y4eOHbIM MIAHOM HE IPElyCMOTPEHO

Ilepeyenp TeM MaJIsi KypCOBOTO MPOEKTUPOBAHUS/BBINOIHEHHS KypcOBOW paboThI
npejacTaBieHbl B Tabnuue 17.
Ta6nuua 17 — [lepedeHs TeM it KYpCOBOTO MPOSKTHPOBAHUSI/BBITIOIIHEHHUS KYPCOBOW paboThI

No /i IpuMmepHSIii HepedeHb TeM I KyPCOBOTO IIPOEKTHPOBAHNUS/BBIITOIHECHUS
KypCOBOH paboThI
1 MacuradbupoBanue u3oopaxenus B popmare BMP.
2 Vi3MeHeHue Iy OHHBI TAMTPBI H300paxeHus B popmare BMP.
3 Ieperpyska oneparopa Imageoperator / (shortDepth), ocymecrsistomero
HU3MEHEHHE NIyOuHbI LIBETA.

Bompocsl i1 TpoBeAcHHS TMPOMEXKYTOYHOM aTTecTalMd B BHAE TECTHPOBaHHS
TpecTaBiIeHbl B Tabnue 18.

Ta6nuua 18 — [IpuMepHbIii iepedeHb BOITPOCOB ISl TECTOB

Kon

Ne ni/n IIpumepHBIil nepedeHb BONPOCOB I TECTOB
HWHANKATOpa

He npenycmotpeno

IlepedeHb TeM KOHTPOJBHBIX PabOT MO JUCLMIUIMHE OOYyYaIOIMXCS 3a04HOH (HOopMBbI
00y4eHusI, Ipe/ICTaBIeHbI B Tabuuie 19.

Tabnuia 19 — [lepeyeHb KOHTPOJIBHBIX PAOOT
Ne n/nn [lepeueHb KOHTPOIBHBIX PAOOT
He npexycMotpeHo

10.4. MeToauueckue MaTepHabl, omnpeesonue MIPOLETyPHI OLIEHUBAHHUS
MHUKaTOPOB, XapaKTEPU3YIOMMX STambl (OPMUPOBAHHUS KOMIICTEHIHMI, CcoJIep)karcs B
JIOKaJIbHBIX HOpMAaTHBHBIX akTax [ YAII, pernmameHTHpYIOUMX TOPSAOK U MPOLERypy
MPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIeBAEMOCTH U MPOMEXKYTOYHOH aTTeCTalMu 00Yy4aromuXcst
I'YAIL

11. Meroauueckue yka3zaHus Ui 00y4YarOMXCsl IO OCBOCHUIO TUCLUTLIHHBI

11.1. Meroguueckne yka3zaHHsA I OOydaromUXCS IO OCBOCHHIO JIEKIIHOHHOTO
Marepuaa

OCHOBHOE Ha3HAuYCHHE JICKIIMOHHOTO MaTepualla — JIOTMYECKH CTPOIHOE, CHCTEMHOE,
rIyO0KOE U SICHOE H3II0KEHHE YIeOHOro MaTepuaia. HazHaueHrne coBpeMEHHOH JIEKIIUU B paMKax
JUCHUIUIMHBI HE B TOM, YTOOBI IIOJyYHTh BCKO HH(OpMALHUIO IO TEeME, a B OCBOCHHHU
(yHDaMeHTaNBPHBIX TPOOJEM JUCHMIUIMHBL, METOJOB HAY4YHOTO IIO3HAHUS, HOBEHIINX
JIOCTIDKCHUI Hay4yHO# MbIcid. B yueOHOM mporiecce JeKLUs BBIIOJHSAET METOA0JOIHYECKYIO,
OpraHu3alHOHHYI0 U HH()OPMANMOHHYIO (GyHKIMH. JIeKIUs pacKpblBaeT MOHATUIHBINA armapat
KOHKpPETHOW 00jacTu 3HaHUs, €€ MpoOJeMbl, JaeT LEeJNbHOE MPEACTAaBICHHE O AWCLUHUILTHHE,
TOKa3bIBAET B3aUMOCBS3b C JPYTHMMHU TUCLUILTHHAMU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUH 00YYAIOIIMMICS JICKIIMOHHOTO MaTepuaa:

— TOJy4eHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aHMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OTIpeieIsIeTCs [IeNIeBOM yCTaHOBKOM K KaX/[0H KOHKPETHOH TeMe;

— TOJyYeHHE OIbITAa TBOPYECKOM pabOTH COBMECTHO C MPEIOaBaTENEM;

— pasBuTHE NPO(ECCHOHATBHO-ICIOBBIX  KAa4eCTB, JIIOOBH K TpEeIMETy |
CaMOCTOSATEIILHOTO TBOPYECKOTO MBIIUICHHUSI.

— TOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HE0OX0MMMOTO IJIsl CAMOCTOSATEIILHOM PaboThI;

— NOJydYeHHE 3HAaHUH O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKH U O IIPOTHO3E
MX Pa3BUTHsS Ha OMKaNIINE TOMBL;

— HAYYUTHCS METOAMYECKH 00OpabaThiBaTh MaTepHan (BBIACNIATH IIABHBIE MBICTH H
IOJIOKEHHS, TPUXOUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSATH MX B PA3IMYHBIX (POPMYIHPOBKAX);

— MOJIy4eHHE TOYHOTO MOHMMAHHMS BCEX HEOOXOIMMBIX TEPMHHOB U MOHSTHH.

JleKMOHHBIH MaTepHad MOXKET CONPOBOXKAATHCS JAEMOHCTpalMed CclaioB U
WCIIOJIB30BAaHMEM pAa3aTOYHOrO MaTepuaja IIpH IIPOBEICHHM KOPOTKHX JUCKYCCHH 00
0COOCHHOCTSIX MMPUMEHEHHUS OTJCIbHBIX TEMATHK IO JUCIIUTLINHE.

CTpyKTypa Ipea0CTaBICHHUS JEKIIMOHHOTO MaTepraa;
— H3noxeHne TeOpeTHYECKUX BOMPOCOB.
— OmnucaHue METO/IOB, aJITOPUTMOB, MOJXOJIOB U CIIOCOOO0B K PEIICHUI0 KOHKPETHBIX 3a/1a4.
— Jemonctparust npumepoB. OleHKa pe3yJIbTaTOB BBIIIOJIHEHHS IIPHMEPOB.
— OO6o0meHne M3JI0KEHHOTO MaTepHaia, Jafolliee LEJIOCTHOE NMPEACTABICHHE O MpeaMere U

HU3y4aeMon HayKe.

— OrtBeTh! Ha BO3HUKIINE BOMPOCHI IO TEMaM JIEKLIUH.




11.2. Meronuueckue ykazaHus Uit 00y4aroIINuXCs 110 BHITIOJIHEHHUIO JTaO0paTOPHBIX padboT

B xo0/¢ BhINONTHEHNUS 1a00PaTOPHBIX pabOT 00YUAFOLIMIACS JOJKEH YIIIyOUTh U 3aKPETUTh
3HAHUS, PAKTHYECKHE HABBIKU, OBJIAJICTh COBPEMEHHON METOIUKOM U TEXHUKOW IKCIEepUMEHTa
B COOTBETCTBHM C KBAIN(HUKALUOHHOW XapaKTEpPUCTUKOW oOydaromierocs. BolnonHeHne
71a00opaTOPHBIX PabOT COCTOUT U3 IKCIEPHUMEHTAIBHO-IIPAKTHYECKOH, pacyeTHO-aHATUTHYECKOM
YacTeil ¥ KOHTPOJIBHBIX MEPOIPHUSITHH.

BeinonHeHne 1a00paTOpHbIX PabOT 00y4aroLIMMCS SIBJISETCS HEOTHEMJIEMOW HYacThIO
M3y4YCHHs [MCUMIUIMHBI, ONpeesieMOi ydeOHbIM IUIAHOM, W OTHOCHUTCSL K CpEICTBaM,
00€eCreunBaIOIMM PEIICHUE CIEeAYIONIMX OCHOBHBIX 33a1a4 00y4aromerocs:

— npHOOpETeHHE HAaBBIKOB HUCCIISOBAHHS IPOLIECCOB, IBICHUN 1 00BEKTOB, H3y4aeMbIX
B paMKax JIAaHHOH JAUCLUILUINHBL;

— 3aKpeIUICHHE, PAa3BUTHE M JIETAM3AlMs TCOPSTHYSCKHX 3HAHWM, IOJMYYCHHBIX Ha
JEKIHAX;

—  TOJy4eHHE HOBOH MH(OPMAIIMH 110 H3y4aeMOH JUCIUILIMHE;

— NpHOOpETeHHE HABBIKOB CAMOCTOSATEIBLHOM PabOTHI C IPOrPaMMHBIM 00ECIICUCHUEM.

3aganue U TpeOOBAHUS K NPOBEICHUIO Ja00PAaTOPHBIX paboT
Bapuant 3amaHus 1o Kaxaod sgabopaTopHoil pabore oOydvaromiumiics Iosiy4aeT B

COOTBETCTBHH C HOMEPOM B CHHCKE rpymmbl. Ilepeq mpoBeacHHEM J1abOpaTopHOW pabGoThl
o0yuaromemMycsi ClieyeT BHUMATeJIbHO O3HAKOMHUTBCS C METOAMYECKUMH YKa3aHHSMH IO e
BBINOJIHEHHIO. B COOTBETCTBHH € 3a7aHHEM O0Y4YarOLIHIACS TOJDKEH TOATOTOBUTH HEOOXOINMBIE
JaHHbIC, TOJYYHTh OT MpPEHOJABaTeNs JIONMYyCK K BBINOJHEHHIO JabOpaTOpHOH paboThI,
BBINIOJIHUTh YKa3aHHYIO I1OCJIE0BATENIbHOCTD JCHCTBUM, MONYYUTh TpeOyeMble pe3yJIbTaThl,
oopMHTE 1 3AIIUTUTH OTYET MO JIAOOPATOPHOIt padoTe.

CrpykTypa u ¢opma otdera 0 1abopaTopHoit paboTe
Ortuer o 1abopaTopHOii paboTe TOKEH BKITIOUATh B ¢e0s1: TUTYJIbHBIN JTHUCT, HOPMYITHPOBKY
e paboTsl, opMyIHPOBKY 3aJaHHsl, ONIMCAHKE IPOLIECCa BBIMOIHEHUS 1a00paTOpHOii paboThl,
HOJIyYCHHBIE PE3yIbTATHL

TpeboBanus k 0opMIICHHIO 0TYeTa 0 1abopaTopHOil paboTe

ITo xaxmoit nabopaTopHOil pabOTE BHIMONHICTCS OTACNBHBIH OT4YeT. THUTYNBHBINA JHCT
odopmisieTcss B COOTBETCTBMM ¢ IIabmoHOM (00pasiom), npuBeieHHbIM Ha caiite ['YAII
(www.guap.ru) B paszuene «CeKTop HOPMATUBHOH JOKyMEHTaIum». TekcToBble U rpadudeckue
Mmarepuanbsl 0popMIISIFOTCST B cooTBeTcTBUH ¢ aeiicTByroummu [OCTamMu u TpeOoBaHUsIMH,
npuBefeHHbIMM Ha caiite I'YAII (www.guap.ru) B pasgene «CeKTop HOPMaTHUBHOM
JIOKYMEHTALUI».

Meronuueckye yKa3aHus 110 IPOX0XKIECHUIO JaOOPATOPHBIX PadoT:

Mertoauueckye yKa3aHHA K BBINOJHEHHMIO Ja0OpaTOpHBIX pPabOT MO JMCLUILIMHE
«Texnonoruu nporpaMMmupoBanus». Enunas snexrponHas obpasosarenbHas cpena I'Y AT URL:
https://pro.guap.ru/inside#materials

Meroanueckue ykasaHus Ui OOyYaromMXCSl IO  MPOXOXKICHHIO  KYpPCOBOTO
MPOCKTUPOBAHMUS/BBIOJHEHUS KypcoBoil pabotsl KypcoBoil mpoekt/ paboTa mpoBOAMTCS €
1enpi0 HOpMUPOBAaHUST y OOYYAOIIMXCS OIMbITa KOMIUIEKCHOTO PELICHHS KOHKPETHBIX 3aaad
npodecCHOHABHON e TEeNbHOCTH.

KypcoBoii ipoekt/ paboTa M03BOJISET 00yUYaroIeMycs:

—  Tpo¢eCCHOHATHHBIM YUeOHBIM JUCIUILIMHAM U MOJYJISIM B COOTBETCTBHH C TpeOOBaHUSI-
MH K YPOBHIO [IOATOTOBKH, YCTAHOBICHHBIMH IIPOrPaMMOii YueOHO AUCLUILIHHBI, IPOrPaMMOii
MOJTOTOBKU CHELHAINCTa COOTBETCTBYIOIIETO YPOBHSI, KBATU(UKAIIUH;

— IPUMEHUTH TOJyYCHHBIC 3HAHNS, YMEHHS ¥ IPAKTHYECCKUIT OIIBIT IPH PEIICHUN
KOMIUICKCHBIX 33]1a4, B COOTBETCTBUH C OCHOBHBIMY BHIAMHU IPO(ecCHOHAIBHOI
JIeATEebHOCTH 0 HANIPABJICHUIO/ CIIELUAIbHOCTH/ IPOTpaMMe;

— yri1yOMTh TEOPETHUYECKHE 3HAHUS B COOTBETCTBHUHU C 3a[JaHHON TEMOIA;

— chopMHpOBaTh yMEHUS IPUMEHSATh TEOPETUUECKHE 3HAHUS P PEILIEHUU
HeCcTaHJapTHBIX 3ajay;

— IpUOOPECTH OMBIT AHATUTUIECKOHN, PacUETHON paboThl M cHOPMUPOBATH
COOTBETCTBYIOIINE YMEHHUS;

—  cdopmupoBaTh yMeHHUs pabOThI CO CHIEHUANIBHOM JINTEPATyPOil, CIIPABOYHO, HOPMATHB-

HOM ¥ IpaBOBOI JOKyMeHTalueil 1 HHBIMHA HH()OPMAIMOHHBIME HCTOYHUKAMY;

— chopmupoBaTh yMeHUs (OPMYIHPOBATH JIOTMYECKH 00OCHOBAHHBIE BBIBOJIBL,
HPeUI0KEHUS U PEKOMEH ALY 10 Pe3yJIbTaTaM BHINOIHEHHs PabOThI;

— Ppa3BUTb NPOPECCHOHANBHYIO NMCHBMEHHYIO U YCTHYIO pedb 00y4aroIerocs;

— Pa3BUTh CUCTEMHOE MBIIILUICHNE, TBOPYECKYIO HHUIIMATUBY, CAMOCTOSATEIBHOCTD,
OpraHN30BaHHOCTb 1 OTBETCTBEHHOCTDb 3a IPHHUMAEMBbIE PELICHHUS;

— chopMHpOBaTh HaBBIKH INIAHOMEPHOM PETYIIAPHOI pabOThI HaJl PEIIEHUEM IT0CTABIEHHBIX

3a7ay.

CTpyKTypa HOSICHUTEIBLHOM 3aMCKU KYPCOBOTO MPOEKTa/ paboThl

CTpyKkTypa HOSCHUTENbHOH 3alUCKU: THTYIBHBIA JIHCT, OIVIaBIEHHE, BBEJCHHE,
UHIMBUIYAJIbHOE 3a7aHUE, TEOPETUUECKHUE aCIeKThbl, HEOOXOUMbIE I BBIIOJHEHUS 3aaHus,
ONKCAHUE KJIaCCOB, JUCTHHI KOJa, 3aKJIIOUEHHE, CIIUCOK HCIOJIb30BaHHOM IuTepaTypel. Bee
Pe3yJbTaThl COIIPOBOMKAAIOTCSA CKPUHIIOTAMHU.

TpeGoBanus Kk 0HOPMIICHUIO NOSCHUTEILHOH 3aIMCKH KYPCOBOTO NPOEKTa/ paboThI

TurynpHbli 1UCT 0GOPMISETCS B COOTBETCTBUM € I1a0I0HOM (00pa3oM) NPHUBEIEHHBIM
Ha caifite ['VAII (www.guap.ru) B pazgene «CeKTop HOpMaTUBHON NOKyMeHTaLum». TekcToBble
u rpadpuueckue Matepuasbl oQOpMISIIOTCS B cooTBeTcTBHU ¢ aeiictByrommmu ['OCTamu u
TpeOOBaHMSAMM, IpuBeNeHHBIMH Ha caiite [YAIl (www.guap.ru) B pasgene «Cekrop
HOPMATHBHOM JOKYMEHTALUM».

11.3. Meroauueckne yKka3aHus Ui 00ydaronIuXcs 110 MPOXO0XK/ICHUIO CaMOCTOSTEIBHOM
paboTsI

B Xxoze BBINMOIHEHNS CAMOCTOSITENBHONW PabOTHI, 0OyUYarONIUICS BBHIIOJIHAET PaboOTy MO
3aJJaHUI0 ¥ TP METOANYECKOM DPYKOBOJICTBE IIPEIOJaBaTels, HO 0e3 ero HEenoCpPeICTBEHHOTO
y4acTusl.

B mporecce BBINOMHEHHSI CaMOCTOSTENIBHOW paboThl, y oOydvaromerocs (popMupyercs
nesecoobpa3Hoe IIaHNPOBaHNE paboYero BpeMeHH, KOTOPOE ITO3BOJISIET UM Pa3BUBAaTh YMEHUS 1
HaBBIKK B YCBOCHHHM M CHCTEMAaTH3alMd NPHOOPETaeMbIX 3HAHHH, O00ECIEUMBACT BBICOKHUI
YPOBEHb YCIIEBA€MOCTH B II€PHOJ OOYYEHHs, IIOMOTaeT IOJIYYHUTh HABBIKM IOBBIIICHUS
PO(eCCHOHATBHOIO YPOBHSI.

MertonuueckumMi  MaTepualiaMHd, — HAlpaBISIOIMIMMH ~ CaMOCTOSTEIBbHYH  paboTy
00y4aromuxcs sBISIOTCS:

— y4eOHO-METOIUYECKUI MaTepHal 10 JUCIUILIINHE.

11.4. Meroauueckue yKazaHHs [J1sl 00Y4aIOIIUXCSI IO TIPOXOKACHHUIO TEKYIIEro KOHTPOIIS
YCIIEBaEMOCTH.

Texyuii KOHTPOJIb YCIIEBaEMOCTH HpeaycMaTpUBaeT KOHTPOJIb KauecTBa 3HAaHUH
00yJaromuxcsi, OCYIIECTBISIEMOr0 B TEUEHHUE CEMECTPA C IIEIbI0 OICHMBAHUS XO/a OCBOCHUS
JUCIUTIINHBL.

Texyiuii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIISICTCS IPOBEICHUE TECTA U BBICTABICHHEM
COOTBETCTBYIOIMIUX OanaoB, KOTOpbIE OyAyT YYTEHBI MHpPH TPOBEICHHH IPOMEXYTOUHOMH
aTTeCTaIH.



11.5. Meronuueckue yka3aHusi Ajsi 00ydYaroluxcs M0 MPOXO0XKICHUIO MPOMEXKYTOYHOM
aTTEeCTALMH.

[Mpomexyrounas  arrecrauust  OOy4YalOIIMXCsS  MPEAyCMaTpUBAcT  OLCHUBAHHE
HPOMEXKYTOUYHBIX 1 OKOHYATENbHBIX Pe3yJbTaToB 00ydyeHHs 1o aucuuiuinHe. OHa BKIIOYAeT B
ceost:

— 9K3aMeH — (opMa OLIEHKH 3HAHMIA, TOTyYESHHBIX 00YYaIOIMMCS B IIPOLIECCE U3YUSHUS
BCEH IUCLUIUIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSATEIbHOI paboThl, CIOCOOHOCTH MPUMEHSTh
WX A PEIICHHWS TPAaKTHUECKWX 3aiad. OK3aMEH, KaK IPaBHJIO, IPOBOIUTCA B IIEPHOJ
9K3aMEHAIIMOHHOW CECCHUM M 3aBEpIIAeTCs] ATTECTALMOHHON OLICHKOW «OTIMYHO», «XOPOLION,
«YIOBIIETBOPHUTEIILHOY, «HEYJOBIETBOPUTEIHHOY.

CucremMa OLEHOK IIpH TPOBEJCHMM HPOMEXKYTOYHOH AaTTECTALMH OCYILECTBIACTCS B
cooTBeTcTBUM ¢ TpeOoBanusiMu [lomoxkeHuit «O TekylmleM KOHTPOJE YCIEBaeMOCTH H
NPOMEXYTOYHO# artecTauuu cryaeHToB ['YAII, oOydaromuxcst 1Mo HporpaMMbl BBICIIETO
obpasoBanuss» U «O MOIYJIbHO-PEHTHHIOBOI CHCTEME OLICHKH KadecTBa yueOHOH paboThbl
ctyzneHtos B ' VAII».

Jluct BHeceHUs! n3MEHEHHH B pabovyI0 MPOrpaMMy JHUCLUILTHHBL

JlaTra BHeceHUs
HU3MEHEHHUH U
JIOTIOJTHEHHH.

TToamuce
BHECIIIETO
HM3MEHCHHS

ConeprkaHue U3MEHEHHI U JIOTIOTHEHU

Jata u Ne

IIPOTOKOJIA
3aceJaHusL
Kadenpsl

Tloamuce
3aB.
kadenpoit




