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1. HEJIX U 3AJAYHN OCBOEHUSA JUCIIUITJIMHBbI

Leab ocBOEHUS TUCHUIUIUHBI (MOYJIs): MOATOTOBKA O0YYaIOLIUXCs IO HANPABICHHUIO MOATOTOB-
ku 09.03.01 "MadpopmaTiKa U BEIYUCIUTEIbHAS TEXHUKA" MOCPEICTBOM OOECIIeUeHUs 3TanoB (HopMUpo-
BaHusA KoMmreTeHuuu, npexycMorpeHHbix OI'OC, B yacTu HpeACTaBICHHBIX HM)KE 3HAHUW, YMEHUH U
HaBBIKOB.

3agayamMu JUCHMILIMHBI ABJISIIOTCS:

® O3HaKOMJICHME CTYJEHTOB C OCHOBHBIMM METOJHUKAMHU TECTHPOBAHUS, OTIAJAKH M OIEHKU Kade-
CTBa pa3padaThIBAEMOro IPOrPAMMHOTO 00SCIICUCHUS;

® U3YyYCHHUE CTYJCHTAMU METOJAMK IJIaHUPOBAHUS TECTOB;

e oOydeHue CTYyJEHTOB METO/IaM OpPraHU3aIMK KOHTPOJIS HAJl IPOIIECCOM TECTUPOBAHMUS;

® 0O3HAKOMJICHUE CTYJIEHTOB C IPOrPaMMHBIMU CPEICTBAMU aBTOMATHU3aLMU IIPOLECCA TECTUPOBA-
HUS;

® M3YYEHHE METOJOB JOKYMEHTUPOBAHUS IIPOLECCA TECTUPOBAHUS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

Huctunnmna _«TecTupoBaHUE TPOrpPaMMHOTO OOECIeUEHUs» OTHOCHUTCS K Yacmu npocpammbl,
Gopmupyemoti yuacmuuxamu oo6pazoeamenbHbiX OMHOUEHULL

Jis m3ydeHus: 1aHHOW AMCUUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHsS M HaBBIKH, (opMupyemble
MPeIIECTBYIOIUMHU AUCIUTIIINHAMMU:

b1.B.15 OOBEKTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUU

b1.B./IB.05.01 TpaHcAasTOpsl IPOrpaMMHBIX SI3bIKOB

b1.B./IB.05.02 Teopus GpopmaibHbIX FpaMMaTHK

b2.B.02(IT) [TpoekTHO-TEeXHOIOrnYeCKas MPaKTUKA

[Tepedyenp mocienyromuUX AUCUUIUIMH, IS KOTOPBIX HEOOXOIAMMBI 3HAHMS, YMEHHUS M HaBBIKH,
(dhopMupyeMble TaHHOW JUCIUILINHOMN:

b1.B.20 OcHoBHBIE NTapaUTMbI IPOTPAMMHUPOBAHUS
b2.B.04(I1n) IIpenaumioMHas npakTuka
Bb3.01 [ToaroToBka K 3alUTe U 3alllUTa BBITYCKHOW KBaJTHU(PHUKAIIMOHHON paboThI

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI

OcBoeHMe AUCHMILIMHBI HAIIPaBJIE€HO HAa (JOPMUPOBAHUE PJIEMEHTOB CIEIYIONIMX KOMIETEHIUN B
cootBeTcTBUM ¢ PI'OC BO u OIl BO no ganHOMy HalipaBJIEHHIO TOATOTOBKH:

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUS MO JUCHUIJIMHE (MOAYJII0), COOTHECEHHBIX
¢ HHAMKATOPAMH JOCTHKEHUSI KOMIIeTeH M

Komnerenuus NHIuKaTOpPHI 10CTHKEHUS Pe3yabTarsl 00yyeHus
KOMIIeTEeHI M
K-8 IIK-8.1 BeimosnHser paboTel 1o | 3HAET:
CHOCO6CH MNPOCKTUPOBAHUIO KOMIIOHCHTOB | - MCTOABI TCCTUPOBAHHA MNPOrpaMMHBIX IIPO-
BBIMOJHATH pabo- | CHCTEMHOTO IPOrpaMMHOIO | IyKTOB, B T.4. CHUCTEMHOI'O0 IPOrPaMMHOIO
Tl TI0 TIPOEKTHU- | o0ecreueHus obecrieveHus;
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CMOSEHCKUA
( @uanan
vMu_

pOBaHUIO, UHTE-
rpallid WU TECTH-
POBAHHUIO KOMIIO-
HEHTOB  CHCTEM-
HOT'O
IPOrPaMMHOTO
oOecrieyeHus

- MeTolbl pa3paboTku 3(h(HEeKTUBHBIX HAOOPOB
TECTOB JUISl IPOCTBIX M KPYIHBIX WH(pOpMaIU-
OHHBIX CHCTEM;

- METOJbI MPOEKTUPOBAHUS aBTOMATU3UPOBAH-
HBIX MIPOTPaMMHBIX TECTOB.

YwMmeer:

- MHCTAJUIMPOBATh, TECTUPOBATh, WHTETPHUPO-
BaTh, MWCIBITHIBATH M HCIIOJIB30BAaTh IIPO-
IpaMMHEBIE CPEJICTBA;

- MPOEKTUPOBATh IMPOTPAMMHBIE aBTOMAaTH3U-
pPOBaHHBIC TECTHI Ul MPOTPAMMHOTO obecre-
YECHHUS.

Bunaneer:

- HaBbIKAMU HCIIOJIb30BAHUS PA3IMYHBIX METO-
JIOB TECTUPOBAHMS IMPOTPAMMHOTO obecriede-
HUSl B MPUWIOKEHUH K KOMIIOHEHTaM CHCTEM-
HOTO W MPHUKIATHOTO MPOTrpaMMHOTO obecre-
YCHMSI.

IIK-8.2 Brimonuser palboTsl IO
UHTETpalul KOMIIOHEHTOB CH-
CTEMHOI'0 IPOrpaMMHOro obec-
NeYeHUs

3Haer:

- METOAbl HWHTETPAIMOHHOTO TECTHUPOBAHUS
MPOTPaAMMHOTO 00€CTICUEHHUSI.

YmMmeer:

- CTpOUTh HaOOphl (PYHKIMOHAIBHBIX TECTOB
JUISL MHTETPAllMOHHOTO TECTHUPOBAHUS MPO-
TPaMMHOTO O0eCTieYeHUs;

- CTpOHUTHh HAOOpPHI TECTOB ISl TECTUPOBAHHS
KadecTBa (B T.4. HAJEKHOCTH) TPOTrPAMMHOTO
o0ecreyeHusl.

Bunaneer:

- HaBbIKAMU WHTETPALMOHHOTO U CHUCTEMHOIO
TECTUPOBAHUS IPOIPAMMHOTr0 0OecTeyeHusl.

IIK-8.3 Brimonusier paboThl 1O
TECTHPOBAHUIO KOMIIOHEHTOB CH-
CTEMHOT0 MpOTrpamMMHOro obec-
MIeYeHUS

3HaeT: METO/bl aHaJu3a U TECTUPOBAHUS Tpe-
OOBaHUM, TEOPUIO TECTUPOBAHUS (MOJEIH Te-
CTHPOBaHUS, IJIJAHUPOBAHUE TECTHPOBAHUS,
TECT-AM3aiH, TPOCKTHPOBAHUE TECTOB).
YmMmeer:

- OIpeAeNsaTh HauboJjee 3aTrpaTHble (TpyAoeM-
KH€) MecTa B Mpollecce TeCTUPOBAHMSA, OIpe-
JIeTISITh KOHEYHBIC JaHHBIC /IS OKCILTyaTaluu
Ha OCHOBE pa3zpabaThIBaeMBbIX TpeOOBaHUH.

- OILICHWBATh BAXHOCTH (MPHOPHUTET BHITIOIHE-
HUS) pa3IM4YHBIX TECTOB (Ha OCHOBE NMPHOPH-
TETOB TIOJIB30BATEIIS, MPOEKTHBIX 33]1a4 M PHC-
KOB BOZHUKHOBEHUS OIINOKH);

- BBIIOJHATh PyYHOE U AaBTOMATH3UPOBAHHOE
TECTUPOBAHUE MTPOrPAMMHOT0 0OeCIIeUeHUsI.
Bnaneer:

- HaBBIKAMU TECTHPOBAHUS HCXOJHOM JOKY-
MEHTAalUUU (IIOMCK HECTHIKOBOK, BBIICHEHHE
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HEIOCTaoIIeH nH(OpMAIUU TI0 TIPOIYKTY);

- HaBBIKaMH pa3pabOTKH TpeOOBaHUS K TECTH-
POBaHHUIO Ha OCHOBE TPEOOBaHHMH K CHUCTEME
(6usnec-TpeboBaHMi, (YHKIMOHAIBHBIX Tpe-
OoBaHMii, TpeOOBAHUI K MPOU3BOIUTEILHOCTH
u 1p.);

- HaBbIKaMH BBHIOOPA BUJIOB TECTUPOBAHUS U HX
IPUMEHEHHS 10 OTHOUICHUIO K OOBEKTYy Te-
CTHPOBAHUS;

- HaBBIKAMU BBITIOJIHCHHUS 3a]a4 TECTUPOBAHUS
¥ aHaJIN3a Pe3yJIbTaTOB.
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4. CTPYKTYPA U COAEP KAHUE JUCHHUIIJINHbI

CTpyKTypa AMCUMIIMHbI:

CemecTtp 7 CemecTtp 8 WToro 3a kypc
AKafeMnyeckux 4acos AKafileMUYecKux 4acos AKafileMUYecKUX 4acos 3.e.

Ne |Mnpexc Hanverosarue KonTpons 3.e. [Hepenb | Kontpons 3.e. [Hepenb | Kortpons Henenb Kacp. | Cemectpe
PO B cero| KM | ek | na6 | mp |kPn| cp | KOHT| 2 |FeA PO B cerd KM | niex | 11a6 | Mp |k | cp |KOHT| - [Fea PO Bcero| KM | ek | a6 | Mo |kPM| cP | X" Jacerd oA
TakKT. ponb TakT. ponb TakKT. pons

(ENCER ol o Tl ®lw] | Jel=ls] 1 T T T T [ T [ [ [ | [ mewx | [e=lk] B

nAecneusuiig

OBO3HAYEHUAA:

Buabl npoMeKyTOUYHOI aTTecTaluu (BUIBI KOHTPOJIS):
OK3 - 9K3aMCH;

3a0 - 3ad4eT ¢ OIEHKOI;

3a — 3a4erT;

Buael pador:

KonrakT. — KOHTaKkTHast paboTa 00y4aromuXcs ¢ MPernoaaBaTeiem;
JIex. — NEKIMOHHBIC 3aHITHS;

JIa6.— nmabopatopHble paboOTHI;

IIp. — npakTHyeckue 3aHATHSA;

KPII — kypcoBas paboTa (KypcoBoii IpoeKT);

PT'P — pacuetHo-rpaduueckas pabora (pedepar);

CP — camocrosTenbHas paboTa CTyICHTOB;

3.e.— 00BbEeM JUCIUTUIMHBI B 324E€THBIX CIIHHIIAX.
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Conepmanne AUCHHUIIJINHBI

Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJep:KaHUe
1 JEKLMOHHBIE 3aHATHS 9 WIT. 110 2 yaca:

Tema 1. OcHOBHBIE MOHATHS M MOAXO0Abl K TECTHPOBAHMIO MPOIPAMMHOI0 odecrie-
yenusi. Knaccupurxanuu. [Ipoueccol tectupoBanusi. MeToabl TeCTUPOBAHUS.

Jleknus 1 (2 yaca). TectupoBanue. OCHOBHBIC TIOHATUSI U TTOIXOIbI

[Tonstus u onpenenenus. Knaccudukanus BUg0B TecTupoBanus. MicTopus TecTupoBaHus
(arambl pa3zButus noaxoaoB). [Ipomeccs Tectupoanus B xxu3HeHHoM 1ukiie (OKL) T10. Tectu-
poBanue nedexToB. PacuimpeHHbIN B3I HA TEPMUHOJIOTHIO, OMKICHIBAIOIIYIO MTpoOieMbl. Yep-
HBII 1 Oenbid siuuk. Hucxonsiee n Bocxopsiiee TectupoBanne. OyHKIIMOHAIBHOE TECTUPOBa-
HUE METOJaMH YEPHOTO SIIHKA.

Jleknus 2 (2 yaca). CTpyKTypHOE TECTUPOBAHUE ITPOTPAMMHOTO 00€CIIeUeHuUs.

MecTo CTPYKTYpPHOI'O TECTUPOBAaHHUS B KiacCU(PHUKAIIMU BUIOB TECTUPOBAHUA. TeCTHPO-
BaHMe «Oenoro smuka. CriocoObl TecTupoBanus 6enoro smuka. Crnocod TecTupoBaHus 6a30BOT0O
nytu. CriocoObl TecTupoBaHus ycinoBuil. TecTupoBanue BeTBel U onepaTopoB oTHouieHui. Cro-
co0 TeCTHpOBAHMS MOTOKOB JaHHBIX. TecTHpoBaHHE IUKIOB. MomynpHOE (unit) TECTUPOBaHUE.
HNHCTpyMEHTBI MOJYJIBHOTO TECTHUPOBaHUS (BCTPOCHHBIE B Cpedy IMporpaMmMmupoBanust Visual
Studio, D-Unit, N-Unit, npoune). UuTerpanronnoe tectupoBanue (Integration Testing) .

Jlexuus 3 (2 yaca). TectupoBaHre 00bEKTHO-OPUEHTHPOBAHHBIX CUCTEM.

TectupoBanue kiaccoB o0bekToB. MHTEerpanus o0bekToB. OCOOEHHOCTU TECTHPOBAHMS
KJIacCOB (TECTUPOBAHME HACIENOBaHUs W Ipod.). Bapuantel ucnonb3oBanus, auarpamMmmsl Use
Case. [Ipumenenue Use Cases B nporiecce TectupoBanus. Co3gaHue TeCTOBOro Habopa Ha OCHO-
B€ BapHAHTOB UCIOIb30BaHus. [IpuMep TecTupoBaHus Kiacca.

Cucremnoe TectupoBanue (System Testing). 3agaun u 1€ CHCTEMHOTO TECTUPOBAHUSI.
Bunsl cucremnoro tectupoBanus. [Ipuemounoe TectupoBanue (Acceptance Testing). [Ipouee.

Tema 2. CienuajibHbIe BUABI TECTHPOBAHMSA IPOrPAMMHOI0 o0ecIeYeHusl.

Jlekums 4 (2 yaca). HarpyzouHoe TectupoBaHue.

Tepmunosiorua. OCHOBHBIE BHJBI TECTHPOBAHMS IPOU3BOAUTENBHOCTU. (OCHOBHBIE
MPUHIIMIIBI HATPY30YHOTO TecTUpoBaHuA. Llenan Harpy304HOro TecTUpOBaHHUA. DTallbl MpoBeze-
HUSI Harpy304HOTO TecTUpoBaHMs. HCTpyMeHThI Harpy30uHoro tectupoBanus (Apache Jmeter
u npoune).Ctpecc-TecTUpOBaHHE.

Jlekumus 5 (2 yaca). TecTupoBaHue OIB30BATENLCKOTO HHTEpDeiica

3aa4yu U LeIu TECTUPOBAaHUS MOJIb30BaTENbCKOr0 HHTEpdeiica . DyHKIMOHANIBHOE Te-
CTHpPOBaHUE TMOJb30BATENbCKUX HHTep(deticoB. [IpoBepka TpeGoBaHUII K MOJIB30BATEIHCKOMY
uHTepdeiicy. MeToapl npoBeneHns TECTUPOBAHUS MOJIb30BaTEIbCKOTO MHTEpdelica, TOBTOpsie-
MOCTh TECTUPOBAHUSI MOJIb30BaTENILCKOro nHTepdeiica. TecTupoBaHue yJ00CTBa HCHOIB30BAHUS
M0JIb30BaTENbCKUX HHTEpPeiicoB. TecTupoBaHue MOJIb30BATEIBCKOTO MHTEpdEiica Ha OCHOBE
COCTOSIHUH M JuarpaMMbl NIEPEXOJI0B COCTOSIHMM. MeToauka TECTUPOBaHUS M0JIb30BATENBCKOIO
uHTepdeiica.

Jlexuus 6 (2 yaca). TectupoBanue BeO-npunoxeHnii 1 MOOUIIBHBIX MPUITOKEHUH.

OcobeHHOCTH BEO-TIPUIIOKEHUN KaK 00beKkTa TecTupoBaHus. [logxoapl K (yHKIIMOHAIb-
HOMYy TecTupoBaHuio BeO-mpunoxxenuii. Harpy3ouHoe wu  cTpecc-TecTUpoBaHUE BeO-
npuiIoKeHui. THCTpYMEHTHI TeCTHpOBaHUs BEO-IPUIIOKEHNUN. TecTupoBaHre MOOUIBHBIX TIPH-
JIOKEHUU

Jleknus 7 (2 yaca). TectupoBanue 6a3 naHHbIX. TecTUpOBAHWE MOJIENH, IIEIIOCTHOCTH,




Hanpaenenue noocomosxu 09.03.01 « Unghopmamuka u evruuciumenbHas mexHuKay —
IIpoghuns «Ilpocpammmnoe obecneyenue cpedcme 8bI4UCTUMENbHOU TMEXHUKU U A8MOMA- (im“nﬁ"
MU3UPOBAHHBIX CUCTIEM VIBH
PIIJ] F1.B.14 «Tecmuposanue npoepammuozo obecneyeHus »

CBSI3HOCTH, HETIPOTUBOPEUNBOCTH, TECTUPOBAHHUE aTpUOYTOB, CIEHApHeB, Mpod. DyHKINOHATb-
Hoe TectupoBaHue. Harpy3zouHoe u crpecc-TecTupoBaHue 6a3 JTaHHbIX.

Tema 4. TectTupoBaHHe KayecTBa U YIPaBJieHHe Ka4eCTBOM NPOrpaMMHOIo odecre-
YeHHUs

Jlekums 8 (2 yaca). TecTupoBaHue HaJEKHOCTH IPOTPAMMHOI0 OOECIIEUEHUS U METO/IbI
HOBBIIIEHUS HaJIS)KHOCTH.

OcCHOBHBIE TIOKA3aTeNN HA/ICKHOCTH IPOTPAMMHOTO 00eCTIeueHHs.

MaremaTnueckue Mozenu oleHku HaaexHocTH [10. OcHOBHBIE ITOKa3aTeau Ha/leKHOCTU
nporpaMMHOro obecriedeHus. OCHOBHBIE MOHATHA B mpobnematuke HaaexHoctu [IC. Kmaccu-
bukanus Mozenel HaleKHOCTH. MapKOBCKHE U ITyaCCOHOBCKHE MOJIENM HaAexHOCTH. Mojeinb
Jxenuuckoro-Mopanael. Moaens [uka-Y onseprona.

Jlexuust 9 (2 yaca). TectupoBaHue KayecTBa U yIpaBlieHHME Kaue€CTBOM IPOTrPaMMHOIO
oOecrieyeHus.

KauecTtBo nporpammuoro o6ecneuenus (Software Quality). TpeGoBaHust kK kKauecTBY IpoO-
rpaMMHOro oOecriedeHus. MoJenu M XapaKTepUCTUKU KadecTBa. METPUKH, CIOCOOBI OICHKH
KayecTBa. [Iporeccsl ynpapieHHsi Ka4eCTBOM IIPOIPaMMHOI0 00eCTIeUEeHHUSI.

2 | nabopaTtopHbie paboTHI 8 WT. 10 4 Yaca, JOMOJHUTEIBHOE ayIMTOPHOE BPEMS HA 3aLIUTYy — 2 Ya-
ca:

JlabopaTopHasi padora Ne 1 (4 uyaca). CTpyKTypHOE TECTUPOBAHUE IPOrPAMMHOIO
obecnieyeHus. PyHKIMOHAIBHOE TECTUPOBAHHE MporpamMmHoro otecrneuenus. Lleab paboThI:
M3yueHne MeTo10B TECTUPOBAHUS IPOrpaMMHOTro obecrieueHus. 3aaaun: Beinonnenue pyyHoro
TECTUPOBAHUS NPOrpaMM. BBINONHEHNE CTPYKTYPHOIO TECTHPOBAHUS IPOTPaMM CIEIyIOLIMMU
METO/IaMU: TECTHUpPOBaHUE 0a30BOTO IMyTH; TECTUPOBAHME YCIIOBHI; TECTUPOBAHHE IMKJIOB; Te-
CTMPOBaHUE TMOTOKOB JaHHBIX. BpInonHeHne QyHKIMOHAIBHOTO TECTUPOBAHUS MPOrpaMM cie-
JOYIOLUMMH METOJaMM: pa30MeHue Ha KJIacChl SKBUBAJEHTHOCTH; aHAJIU3 I'PAaHUYHBIX 3HAUCHUIA;
aHaJIN3 IPUYMHHO-CIIEJICTBEHHBIX CBS3€H; MpeanoiaokeHne o0 omumoke.

JlabopaTopnasi padora Ne 2 (4 yaca). M3yueHne MHCTPYMEHTOB aBTOMaTU3UPOBAHHOTO
moayabHoro (Unit) tectupoBanud. Llenb: moiydeHne HadaabHBIX HABBIKOB NMPHUMEHEHHs HH-
CTpPYMEHTapusi aBTOMAaTU3MPOBAHHOTO TECTUPOBAHUS IPOrPaMMHOI0 KoJa METOJOM Oenoro
AuUKa. 3anayn: M3ydnTs cpencTBa aBTOMAaTU3MPOBAHHOIO TECTUPOBAHUSA, BCTPOEHHBIE B MS
Visual Studio, oTnenpHble KpoccmiiaThOpMeHHbIE HHCTPYMEHTHI. [10roTOBUTH IJ1aH TECTUPOBa-
HUSL MeToZaMH Oenoro simuka (1o BapHaHTaM) M CO37aTh TECTOBBIN MPOEKT NI 3a/JaHHOM Mpo-
rpaMMbl. [lonyuuTs ¥ mpoaHaIM3UPOBATh PE3YIbTAThl TECTUPOBAHUS.

JlabopaTopnasi paGora Ne3 (4 uyaca). TectupoBaHue 0OBEKTHO-OPUEHTHPOBAHHOTO
nporpaMMHoro  oOecnedenus. llenb: uW3ydyeHue  METOJOB  TECTHPOBAHUS  OOBEKTHO-
OpPUEHTUPOBAHHOTO MPOrPAaMMHOT0 OOecleyeHus], MOJyYeHHEe HaBBIKOB NMPUMEHEHHUS HHCTPY-
MEHTOB aBTOMAaTHU3UPOBAHHOTO TecTHpoBaHus cpencrBamu MS Visual Studio (mporpammupoBa-
HUE TECTOBOro MpoekTa). 3amaun: Pa3zpaboraTh 0OBEKTHO-OPUEHTHPOBAHHOE IPUIIOKEHHE.
[IpemycmoTpeTs co3nanue UHTEp(ENcoB U HE MEHee TPeX YPOBHEW MepapXuu KiaccoB. Brimor-
HUTh 00BEKTHO-OPUEHTUPOBAHHOE TECTUPOBAHHME Pa3paOOTAHHOTO MPUIIOKEHHS: TECTUPOBAHHE
MeTo10B kiaccoB (Unit —TecTUpoBaHUE METOAOM Oeoro sIuKa), TECTUPOBAHKUE HACJIEIOBAaHUS,
COCTaBJIEHUE TECT-KEHCOB Il (PYHKLIMOHAJIHHOTO TECTHPOBAHUS METOJIOM YEPHOTO SIIUKa Ha
ocHoBe auarpamMm UseCases.

JlabopaTopnasi pabora Ne 4 (4 yaca)

Pazpabotka u TectupoBaHue web-caiita. DyHKIIMOHAIBHOE TECTHMPOBAHUE M OTIAJKa
pa3pabOTaHHOTO NMPUIIOKEHHUS C UCTIOIB30BAHUEM CTPATETHi TECTUPOBAHUS UHTEPHET MPHIIOKE-
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Huil. Llenb: momy4nTh HaBBIK (PYHKIIMOHAIHLHOTO TECTUPOBAHMS BEO-TIPHIOKEHHHA. 3a1auu: co-
IJIaCOBATh TEXHUYECKOE 3aJ]aHKie Ha Pa3pabOTKy caiiTa, BHIMOJHUTH PEANTHU3ALUI0 CaliTa, YCTaHO-
BUTH Ha JoKaJdbHBIN BeO-cepBep APACHE. CoctaBuTh mjiaH TeCTUPOBAaHUS, BHIIOJHUTH (DyHK-
[IMOHAIILHOE TECTUPOBAHUE METOIaMU YEPHOTO SIIIIKKA.

JlaGopaTopHnas padora Ne5 (4 yaca). TectupoBaHue IPOU3BOAUTEIIBHOCTH Web — caii-
TOB. Llenb: Moay4YuTh HaBBIK TECTUPOBAHMS MPOU3BOAUTEIHLHOCTH BEO-CAaWTOB C MOMOIIBIO MH-
cTpyMmeHToB aBToMaru3upoBanHoro tectupoanus (APACHE JMETER, onnaiin-cepsucsr). 3a-
naun: Harpyzounoe tectupoBanue (load testing), cOop moka3zareseit U onpeeacHue MPor3BOI1-
TEIbHOCTH U BPEMEHU OTKJIMKA BeO-caliTa B OTBET Ha T'€HEPUPYEMbIC BHEIIHUE 3alPOCHI
(Harpy3Ky); UCCIeOBaHHE BPEMEHHU OTKIIMKA CHCTEMbl HAa BBICOKMX WJIM MUKOBBIX HArpy3kax
(cTpecc-TecTUpOBaHHE).

JlabopaTopHas padora Ne6 (4 yaca). PazpaboTka u TectTupoBaHue 06a3bl TaHHBIX.

[enb: momyyuTh HaBBIK TeCcTUpOBaHMs 0a3 maHHBIX. 3agaun: CoriacoBaTh TEXHUUYECKOE
3a/1laHue Ha pa3paboTKy 0a3bl gaHHbBIX, peanm3oBath b/l B CYB/] mysql. BeimosHUTh TECTHpOBA-
Hue b/l Ha ocHOBE METO/0B, U3JI0KEHHBIX B JIEKLUH, 3a UCKJIIFOUEHUEM HArpy304HOI0 TECTUPO-
BaHMSI.

JlabopaTopuas padora Ne7 (4 yaca). TectupoBanue NpOU3BOAUTEILHOCTH 0a3bl JaH-
HbIX ¢ nomotnbio APACHE JMETER. Llenb: moiy4uTs HaBBIK TECTUPOBAHUS IPOU3BOIUTEIHHO-
cTH 0a3 JaHHBIX C MOMOUIbI0 MHCTPYMEHTOB aBTOMATHU3MPOBAHHOIO TECTHUPOBAHUS. 3ajauu:
cieNaTh 3aMepbl BPEMEHU BBINOJIHEHUSI ONIEpaliii TP ONPEAETICHHBIX, IPU MAaKCUMaJIbHBIX, MU-
HUMAaJIbHBIX M CPEIHUX Harpy3Kax; ONnpeAesuTh KOJIMUYECTBO MOJIb30BaTENeH, KOTOPbIE OJHOBpE-
MEHHO MOTYT paboTaTh ¢ MPOAYKTOM; ONPEEIUTh IPAHULIBI TPUEMIIEMON TPOU3BOAUTEILHOCTH
IIPU YBEIMYEHUHU HArpy3KH; UCCIEI0BATh MPOU3BOJUTENILHOCTD MPU OOJIBIINX, MAKCUMAJIBHBIX U
CTPECCOBBIX Harpy3Kax.

JlabopaTopnasi padora Ne 8 (4 yaca). TectupoBaHne JOKyMEHTALUH.

[enb: mOMy4nTh HABBIK pa3pabOTKU U TECTUPOBAHUS TOKYMEHTAIIUU B MIPOIECCAX TECTHU-
pPOBaHMSI MPOTPAMMHOT0 obecriedeHus. 3aaun: MOArOTOBUTh MaKeT JOKYMEHTAIlMu JJi pa3pa-
O0OTaHHBIX paHee BeO-caiiTa W 0a3bl JAaHHBIX, BKIIOUYas: TEXHUYECKHE 3aJlaHUsl, TEXHHUYECKUE
OTHMCAHUS, IPOTPAMMY U METOJIUKY UCIBITAHUN, TPOTOKOI UCIIBITAHUN U OTYET 00 MCTIBITAaHHSIX.
Pa3zpaborars mporpammy (mjiaH) TECTUPOBAHUS JTOKYMEHTAIMM Ha COOTBETCTBUE KOMILIEKTHO-
CTH, COJEPKAHUIO U MPOYUM KPUTEPHUSM, PACCMOTPEHHBIM B JIEKIIMU. JJONOJHUTH MIporpamMmy U
METOJIMKY HCIBITAHUNA COOTBETCTBYIOIIUM pPa3JeiioM; Pe3yNbTaThl PabOTHl BHECTH B OTYET U
IIPOTOKOJI.

JlomoTHUTETBHOE Ay TUTOPHOE BPEMS ITIs 3alIUT Ta00paTOPHBIX paboT — 2 yaca.

3
4 CamocrodTenbHas paboTa CTyIeHTOB:
1. CamocTosTeTbHOE N3yUYEHUE MaTepraa:
. K Teme 1: IlogpobHoe paccmoTpeHue KiacCUpUKaUUi BUAOB TECTUPOBAHUS:

Knaccugukarus no 3amycky koja Ha ucnonHenue. Kinaccudukamus no JocTyny K KOAy U apXu-
TekType npuioxkenus. Knaccuduxanus no crenenn aBromaruzanuu. Kinaccuduxanus no ypos-
HIO JieTanu3anuu npuioxenus. Kimaccudukanus no npuHunaM padoTsl ¢ npuioxkeHueM. Kiac-
cudukanys no npupoae npunoxenus. Knaccupukanus no GpoxkycupoBke Ha ypOBHE apXUTEKTY-
pel  mpunoxkenus. Kmaccudukanms 1o OpPUBICUEHHIO  KOHEYHBIX  ITOJIb30BAaTElCH.

Knaccudukanms mo crenenu popmannzanuu . Knaccudukanuss mo muenssMm u 3amadam.
Knaccudukanus mo rexaukam u noaxoaam. Kiaccugukamusi 1o MOMEHTY BBITIOJTHEHUS (XPOHO-
JIOTHN).
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o K teme 1: Perpeccuonnoe TectupoBaHue MpOrpaMMHOTO OOECIICUEHUSI.

[lenu u 3a1auM pErpecCUOHHOIO TECTUPOBAHUS. BUJIbI pErpecCMOHHOTO TECTUPOBAHUA. YIIpaB-
JsieMOe perpeccuoHHoe TecThpoBaHue. OOOCHOBaHUE KOPPEKTHOCTH METOJa OTOOpa TECTOB.
Knaccugukarus tectoB npu ordope. Bo3MOKHOCTH MOBTOPHOTO UCIIONB30BaHUs TecToB. Kiac-
cudukanys BHIOOPOYHBIX METOJIOB.

. K teme 1: OcHOBHBIE MOHATHA OTJIAJKU MPOTPaMMHOr0 obecriedeHus . [IpuHIunIIbI
otnaaku I10. Meroap! oTnanku mporpammHoro odecriedeHus. Bunubl oTiagku nporpaMMHOIO
obOecrnieueHrss. ABTOHOMHAs OTJIaJKa MporpaMMHoro obecriedeHus. KoMriekcHast oTiaaka mpo-
rpaMMHOTO oOecrieueHus. MeToIbl OTJIAaIKU MMapalljIeNIbHbIX MPOrpaMM. AHaJIU3 UHCTPYMEHTOB
OTJIAIKU TapajIeIbHBIX IPOTPAMM.

. K Teme 4: Monenu tectupoBanus HaaexxHoctu [10, ocHoBaHHbIE HA MeTOAE "TO-
ceBa" U pa3MEeTKU OIMIMOOK, U MOJIETM Ha OCHOBE y4eTa CTPYKTYpbl BXOJHBIX TaHHBIX. Mozenb
Henbcona. Ilpumenenue nocienoBaTesbHOTO aHain3a Banbaa 11 CHU)KEHUSI KOJIMYecTBa Mpo-
TOHOB MIPOTPAMMBI.

. K Teme 4: MeTopl OBBIIIEHHS HAJCKHOCTU MPOTPaMM 3a CUET pPe3epBUPOBAHUS
U o1eHKa () (HEeKTUBHOCTH MX NMPUMEHEHUs. BiusHue n30bITOYHOCTH Ha MOBBIIICHUE HAJIEKHO-
CcTH mporpamMM. D(PQPEKTUBHOCTh MPUMEHEHHUS H30BITOYHOCTH JUIsl TIOBBIIICHUS HAJIeKHOCTH
KOMIUIEKCOB IIporpaMM. BiusiHMe orepaTMBHOIO KOHTPOJIE M BOCCTAaHOBJIEHHUS Ha MPOU3BOAU-
TeIbHOCTh. MeTOo/Ibl MPOrpaMMHOTO BOCCTAHOBIJICHUA. MeTobl o0ecrieueHus: HaJIedKHOCTH KOM-
IJIEKCOB MPOTPaMM IIPH COIIPOBOXKICHUU.

2. ITonroToBKa K BHIMOJIHEHHUIO M 3alUTE J1a00paTOpHBIX padoT (5 pador).

3. IloaroroBka K 3K3aMeHy 110 JUCLMILIMHE C UCIOJIb30BAHUEM OLICHOYHBIX MAaTEpHU-
aJioB, IPUBENICHHBIX B pa3jaeine 6 Hacrosmen PI1J]

10
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Texkymuii KOHTPOJIb:
IMPOBEPKA JOIMOJIHUTCIBbHBIX TCOPECTHUICCKUX MATCPHUAJIOB,

IpOBEpPKa OTYETOB IO JIAOOPATOPHBIM paboTaM M 3alIUTa JJA0OPATOPHBIX padoT.

Pe3ynbraThl TEKyIero KOHTpoIs GUKCUPYIOTCS ¢ UCTIONB30BaHUEeM TpexOamuipHol cuctemsl (0, 1,
2) npu NMPOBEICHUM KOHTPOJIBHBIX HEJENb 10 TpaduKy (uiarana B TeUEHHE CEMECTpa, a TAK)KE yUUTHIBA-
IOTCSI IPENOaBaTeNeM IPU OCYIIECTBICHUU POMEKYTOYHOM aTTECTAllUH M0 HACTOAIICH TUCIUIUINHE.

CMOSEHCKUA
( ﬂ!MHM‘AﬁJ‘l
VHn_

5. OBPA3OBATEJIBHBIE TEXHOJIOT'TH

Tabnuna - O6pazoBarenbHbIE TEXHOJIOTUH, UCTIOIb3yEMbIE TIPU PeaTU3alluU PA3IMYHBIX BUIOB
Y4eOHOM 3aHITHIA 11O TUCIUTUINHE

Ne | Bunpl yueOHbIX 3aHATUH OO0pa3zoBarenbHble TEXHOJIOTUH

/11

1 Jlexuuu Knaccuueckas (TpaauuuonHas, nHGOpMALMOHHAS) JIEKIUS

2 JIabopatopHblie paboOTHI TexHONOTHs BBIMOJHEHUS JTAOOPATOPHBIX 3aJaHH: WHAWBUIY-
QJIBHO.
TexHonorust npo6ieMHOro o0yueHusl Ha OCHOBE aHAIM3a PE3yJib-
TaTOB J1aOOpaTOpHOW PabOTHI: MHAMBUIYAIbHBIM ONpOC, Mpea-
CTaBJICHUE CTYJEHTOM pE3yJbTaTOB JIabopaTOpHOW paboThl B
¢dopme oTuera.

3 CamocrosTenbHas pabora HNHpopMallnOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTMM (IOCTYyH K

ctyaeHToB (BHeaynuTopHasi) | OUOC ¢ummana, k ObC dunmana, noctyn Kk MHPOPMAIMOHHO-

METOAMYECKHM MaTepualiaM 110 JUCLUIUIIHE).

4 KonTpons (mpomexyrounass | TexHomorus ycTHOro ornpoca.

aTTeCTanus: SKSaMeH)

6. OHEHOYHBIE MATEPUAJIBI V51 TEKYILEI'O KOHTPOJISI K1
IMPOMEXYTOYHOU ATTECTALUU - U151 OHUEHKU KAYECTBA OCBOEHUA

JUCIHHUIIVINHBI

K mpomexxyTo4HOW aTTeCTaluu CTYJEHTOB MO AUCIUIUIMHE MOTYT MPUBJIEKATHCS MPEACTaBUTEIN
paboToaaTeneid, MpenoaaBaTed MOCISAYOMNUX AUCIUIUINH, 3aBeAYyIoNHe Kadheapamu.

OLieHKa KayecTBa OCBOCHUS AUCIUIUIMHBI BKJIIOYAET KaK TEKYUIUH KOHTPOJb yCIEBAEMOCTH, TaK
Y TIPOMEKYTOUYHYIO aTTECTAIIUIO.

OIICHO‘IHLIB CpeaACTBA TEKYLIEIro KOHTPOJIA YCI€BACMOCTH:
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10.
1.
12.
13.
14.
15.

16.
17.

18.

19.
20.

21.

22.
23.

24.

25.

Bomnpocel k 3x3aMeny:

[Tonsitust u onpenenenus tectuposanus 110.

Knaccudukanus Bunos trectupoBanus [10 (o0mast). UepHbIit 1 Oelblil SIIUK, BOCXO/SIIEE U HIC-
Xozsi1ee, TeCTUpOBaHue (PyHKIIMOHAIILHOE U TECTUPOBAHNE KAaueCTBa.

Knaccugukarus BUIOB TECTUPOBAHUS 110 3aIlyCKy KoJa Ha ucnonHenue. Kimaccudukarus mo no-
CTYIy K KOy M apXUTEKType npuiokenus. Knaccudukanus no crerneHn aBTOMaTH3aIUH.
Knaccugukarus BUIOB TECTUPOBAHUS 0 YPOBHIO AeTanu3anuu npuioxkenus. Knaccudukanums
10 MPUHIUIAM padoThI ¢ puiIokeHueM. Kinaccupukaius mo npupoie mpuiioKeHusl.
Knaccudukanus BU0B TeCTUPOBaHUS 10 (POKYCHPOBKE HA YPOBHE apXUTEKTYPbI MPUIOKECHHUSI.
Krnaccudukanus no npuBieueHNI0 KOHEUHBIX Moib3oBateneil. Knaccudukanus no creneHu Gop-
MaJH3aIuu.

Knaccudukanus BU0B TeCTUPOBaHUS MO LeIsIM U 3a1a4aM. Knaccudukanus no TeXHuKaM u
noaxonaM. Kimaccudukariyst mo MOMEHTY BBITIOJIHEHUS (XpoHosioruun). TectupoBanue neexToB.
Bunet nedexros. [loaxoasl kK TECTUPOBAHUIO.

HcTopus TectupoBanus (3Tamnsl pa3BUTHS M0AX0A0B). [Ipoiiecchl TecTupoBaHUs B )KU3HEHHOM
nukie (KL) I10.

TectupoBanue «6enoro simuka» CrocoOsl TecTupoBaHus Oesoro saumka. Crocod TecTupOBaHUS
0a30BOr0 MyTH.

CnocoObl TeCTUPOBAHUS YCIOBHM.

TecTtupoBaHue BETBEH U ONEPATOPOB OTHOIICHUIA.

Crioco6 TecTrupoBaHUsI IOTOKOB JaHHBIX.

TecTtupoBaHue IIUKIIOB.

TectupoBaHne 0O0bEKTHO-OPUEHTHPOBAHHBIX CHUCTEM. TecTUPOBaHUE KIIACCOB OOBEKTOB.
Nuterpamnus oowexktoB. Bapuantsl ucnons3oBanus (Use Case). [Ipumenenue Use Cases B po-
necce tectupopanus I10.

Coznanue TectoBOro Habopa Ha OCHOBE BapMaHTOB UCIOJIb30BaHuA. [Ipumep TecTupoBanus Kiac-
COB.

[TpoexTrpoBaHre 0ObEKTHO-OPUEHTUPOBAHHBIX TECTOBBIX BAPUAHTOB.

TectupoBanue ¢ ucnoip3oBanueM npounx auarpaMmm UML. TectupoBanue oowsextHOro I10 ¢ uc-
II0JIb30BAHUEM JHarpamMmM COCTOSIHUU.

CucreMHO€E TeCTUpOBaHUE. 3a1auu U LI€JIM CUCTEMHOI'O TECTUPOBAHUSL. BHUJIBI CHCTEMHOIO TECTH-
pOBaHMsL.

TectupoBanue kauectsa [10. Buasl TecTupoBaHus KauecTBa.

OcHOBHBIE IPUHLIUIIBI HArPY304HOTO TECTUpOBaHUsl. Llenun Harpy304HOro TeCTUpOBaHMsL. DTaIlbl
IIPOBEJIEHUS HArPY30YHOIO TECTUpOBaHUs. CTpecc-TECTUPOBAHMUE.

WMHCTpYMEHTHI Harpy304HOro TecTupoBaHusi. O0630p HHCTPYMEHTOB. Jmeter, 0cOOEHHOCTH MPH-
MEHEHHUS.

TectupoBaHue MOJIB30BaTEIBCKOIO HHTEpPeEiica.

3aauu ¥ eI TECTUPOBAHUS M0JIb30BATENBCKOro HHTepdeiica. DyHKIIMOHATEHOE TECTUPOBAHHE
MOJTh30BaTeIbCKUX HHTEpdercoB. [IpoBepka TpeGoBaHUH K MMOJIB30BATEILCKOMY HHTEPQEHCY.
MeTo/b1 TpOBENECHUS TECTUPOBAHMUSI MTOJIB30BATEILCKOTO HHTEpdelica, TOBTOPIEMOCTh TECTUPO-
BaHUS IOJIb30BATEILCKOT0 HHTEpdeiica. TecTupoBaHue yA00CTBA UCIIOIB30BaHUS OJIH30BATENb-
CKHMX UHTEP(EHCOoB.

TecTupoBaHue MOIB30BATEIBCKOTO HHTEpJEiica Ha OCHOBE COCTOSIHHM M TMarpaMMbl TTEPEX0I0B
COCTOsIHMM. MeToIKa TeCTUPOBaHUS TOJIB30BATEIHCKOTO HHTEpderica.

12
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26. TectupoBanue Bebd-nmpunokenunii. O0mue TpedoBaHus.

27. oaxonas! K pyHKIIMOHAIBHOMY TECTUPOBaHHIO BeO-npuiioskeHuii.

28. UHCcTpyMEHThI aBTOMaTU3alMK TeCTUpOBaHus Beb-npuioxeHuil.

29. OcHOBHBIC TTOKA3aTENH HAJC)KHOCTH MPOTPAMMHOT0 o0ecrieueHus. MareMaTn4ecKue MOJIeNn
onieHkH HajexHoctH 110.

30. O6ecneuenne Hanexuoctu [10. ObecrieueHne HaEKHOCTH 3a CUET Pa3HBIX BUOB PE3EpPBUPOBA-
HUSL

31. TectupoBanue 6a3 qaHHBIX. OOIIMIA TOIXO/I.

32. TectupoBanue 0a3 qaHHbIX. Harpy3ounoe tectupoBanue. [logxoapl, HHCTPYMEHTHI.

33. Otnaaka mporpaMMHOTo obecrieueHust. [lonaTus, o0mme moaxobl.

34. ITpuknanusie MeTobl oTiiaaku [10.

35. Otnazka napanjiesibHbIX IPOrpaMM.

36. Otnaznka MOOMIIBHBIX MPUIIOKEHUH. OCOOEHHOCTH TECTUPOBAHUS U OTIAKU MOOMIIBHBIX ITPUIIO-
KEHUH.

37. UHCTpyMEHTBI OTIAJAKU MOOMIBHBIX MTPUIIOKEHUH.

38. TectupoBaHue KauecTBa MporpaMMHOro odecrneueHus. [lokazatenu, METpUKU.

39. PerpeccuoHHOE TECTUPOBAHKUE TPOTPAMMHOTO OOECTICUEHUSI.

40. [ToaroroBka TOKyMEHTaLlUU B IPOLIECCE TECTUPOBAHUS

HpI/IMepbl IK3aMCHAIIMOHHBIX 3aaa4

3agaua 1. CoctaBUTh MOTOKOBBIN I'pad U HAOOPHI TECTOBBIX JAHHBIX JJIS 3aJ]a4l HAXOXKIACHUS
KOpHEH KBaJIpaTHOTO YPaBHEHUS:

KBagpatHoe ypaBHEHHE — 3TO ypaBHeHHe Buaa ax2 + bx + ¢ = 0, rae a He paBHo 0. s pe-
LIEHMsI KBaJPAaTHOTO YPABHEHMSI MOXHO HCIOJIB30BaTh (POPMYJIBIL:

—b +/b* — dac —b — /b* — dac
—— T = = 3
2a - 2a
rae D = b? - 4ac — AMCKpUMHUHAHT MHOTO4YNIEHa ax’ + bx + c.
Eciu D > 0, To ypaBHEHHE UMEET [1Ba PA3JINYHBIX BEIIECTBEHHBIX KOPHSL.
Eciu D =0, To 0062 KOpHSI BEIIeCTBEHHBI U PABHBI.
Eciu D <0, T0o 00a KOpHSI SIBJISIFOTCS] KOMIUIEKCHBIMU YHCIIAMHU.

Ty

3anaya 2. EcTs nporpamma, KOTOpast HHTEPIPETUPYET TP LEIBbIX YUCIIA, BBOJAUMBIX C KJIaBU-
aTypbl, KaK JJIUHBI CTOPOH TPEYrOJbHHUKA U BBIBOJAUT COOOIIEHHE, O TOM, KaKOW 3TO Tpe-
YTOJbHUK: PABHOCTOPOHHMM, paBHOOEAPEHHBIH WM HEpaBHOCTOPOHHUHN. COCTaBbTE MOTOKO-
BbIi Tpad. Hanummre Ha nucte Oymaru TecTsl (HAOOPHI BXOJHBIX JAHHBIX U 0XKHJaeMble pe-
3yJbTaThl), KOTOpbIE, KaK BaM KaxKercs, OyJIyT aJeKBaTHO MPOBEPSTH 3Ty MPOrpaMMmy.
PexomeHyeTcs 3anMch TECTOB B BUJIE TAOIHUIIBL:

Ne Tecra Ucxongusie nanHbIe OxugaeMbIit
pe3yabTaT

a b C

3agaua 3. B koMnbroTepHOI 00y4aromiel CUCTeMe TECTOBBIE 3aaHUs IS KOHTPOJIS 3HAHHMA
OepyTcs u3 Qaiina Tuna .txt, rae Kaxaoe 3aJaHue 3aHUMaeT oJHy CTpoky. [t popmupoBanus
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TeCcTa yKas3bIBaeTcs UMs (aiisia, KOJIMIECTBO 33JaHUI B TECTE U KOJIMYECTBO BAPHAHTOB TECTa
(ae 6onee 10). BapuaHThl TOJDKHBI pa3nudaThcs HE MEHEE YeM TpeMs 3ananusmu. Eciu 3ana-
HUH B (hailyie HeJOCTATOUYHO YIS pean3aluy 3TOro TpeOoBaHus, BblnaeTcs coodmenne «He-
JOCTaTOYHO 3aJlaHMi», eciu (ailn He HaiineH - «daiiix oTcyTCTBYeT».

CocraBbTe TecTOBbIE HAOOpBI Uil NPOBEPKH NEPEUMCICHHBIX (QyHKUIuH. Pekomenmyercs
0o OpPMUTH UX B BUJE TAOJIHULIBI:

Ne tecta Ucxonuple naHHbIE OxugaeMbId
pe3yabTaT

a b c

3anaua 4. CoctaBbTe NOTOKOBBIH rpad) M TeCTOBbIE HAOOPHI JAHHBIX JJIsl IPOBEPKU IEepeyuc-
JICHHBIX HIDKE QYHKIUH MPOrpaMMBbI:

IIporpaMMa onpezesnser TUI TPEYToJbHUKA. BO3MOXKHBIE pE3yNbTaThl: IPSMOYTOJIbHBIN, OCT-
POYTOJIbHBIN, TYIOYTOJbHBIA, PABHOOEIPEHHBIN, IPaBUIIbHBIN (PABHOCTOPOHHMIA)

3agaua 5. CocTtaBbTe MOTOKOBBINM rpad U TECTOBbIE HAOOPHI JAHHBIX VISl IPOBEPKH IEPEUHC-
JICHHBIX HIDKE QYHKIUI POTrpaMMBI:

YeTbIpexyrodbHUK 3a/1a€TCS KOOpAUHATaMu BepiuH. [Iporpamma nposepser, SBISETCS U OH
KBa/IpaTOM .

3agaua 6. CocTaBbTe MOTOKOBBIN Irpad) M TECTOBbIE HAOOPHI JAHHBIX JIJISI POBEPKH IEPEUHC-
JICHHBIX HWKE QYHKIUI IPOrpaMMBbl:

YeTbIpexyrolbHUK 3a/1a€TCs KOOpAUHATaMu BepiuH. [I[porpamma nposepsieT, SBIASETCS U OH
poMOOM.

3apaua 7. CoctaBbTe MOTOKOBBIH Irpad M TeCTOBbIE HAOOPHI JAHHBIX JJIsl IPOBEPKU IEepeyuc-
JICHHBIX HWKE QYHKIUI POrpaMMBbl:

Onpenenenne B3aMMHOIO TIOJIOKEHUS IPSIMOM M OKpYKHOCTH. [Ipsimast onuceiBaeTcss ypas-
HeHueM Y=kX+b. Okpy>kKHOCTb C IEHTPOM B Hauajie KOOpAUHAT 3aaaercs paauycoMm R. Pe-
3yJbTaT — JIMHUS U OKPY’KHOCTh HE IIEPECEKAIOTCS, IEPECEKAIOTCS B IBYX TOUKaX, IpsAMas JIu-
HUS SIBIISIETCS KacaTeabHOM K OKPY?KHOCTH.

3anaua 8. CocraBbTe MOTOKOBBIH rpad) M TeCTOBbIE HAOOPHI JAHHBIX JJIsl IPOBEPKU IEepeyuc-
JICHHBIX HWKE QYHKIUI IPOrpaMMBbl:

Onpenenenre B3aMMHOIO TIOJIOKEHUS ABYX OKPY>KHOCTEN. OKpY>KHOCTH 3a1at0TCs KOOpAUHA-
Tamu eHTpa X,Y u paauycom R. Pe3ynpTar — OKpy»KHOCTH HE IIEPECEKAOTCS, IEPECEKAIOTCS
B JIBYX TOYKAaX, KaCalOTCs B OJIHOM TOUYKE, COBIIAIAIOT.

3agaua 9. TpeOyeTcs BBIOIHUTH CTPYKTYPHOE TECTUPOBAHUE TEKCTA MPOTrPaMMBbI, KOTOPas
oIpeJiesIAeT 3HaueHHe X B 3aBUCUMOCTH OT 3HAYCHHUH apaMeTPOB MPOLETypHI.

Procedure T (a, b:real; var x:real); begin if(a>1) and (b=0) then x:=x /a;

if(a=2) or (x>1) then x:=x+1;

end;

Jlnst popMHpOBaHUS TECTOB MPOrpaMMy MPEACTABISIOT B BUJE rpada, BEepIINHBI KOTOPOTro
COOTBETCTBYIOT OIIEpaTOpaM MPOrpaMMBbl, a yTH MPEACTABISAIOT BO3MOKHbBIE BApUaHTHI Iepe-
T4 YIPaBJICHHUS.

3anaua 10. B cooTBeTCTBUM ¢ KOHIIENIIMEW MaKCUMAIbHO MTOJIHOTO TECTUPOBAHUS BCEX
MapuIpyTOB MPOTPaMMBbI ONIPEIEIUTh HE3aBUCUMBbIE TyTH MIOTOKOBBIX IpadoB, npencTaBieH-
HBIX Ha PUCYHKE:

14



Hanpaenenue noocomosxu 09.03.01 « Unghopmamuka u ebruuciumenbHas mexHuKay

. ( DAnman
Ipoghuns «Ilpocpammmoe obecneyenue cpedcme 8bI4UCTUMENbHOU MEXHUKU U A8IMOMA- Nl 5.2
MU3UPOBAHHBIX CUCTIEM [V EY D,

PIIJ] F1.B.14 « Tecmuposanue npoepammuozo obecneyeHus »

3apaua 11. [{yis 3agaHHOM NPOIIEAYPHl COCTABUTH MMOTOKOBBIHN Ipad U COCTAaBUTH TECTOBBIC
HaOOPBI IO KPUTEPHIO MTOKPBITHS MAPIIPYTOB:
procedure m(a,b: real; var x: real) begin

if (a>0)and(b<0) then x:=x+1; if ((a=2)or(x>3))and(b>-10) then x:=x-1; end;

3agaua 12. Jlns 3aganHON MPOLIEAYPBI COCTABUTH MOTOKOBBIHM rpad) U COCTaBUTH TECTOBBIE
HAOOPBI IO KPUTEPHIO TIOKPBITHS MAPIIPYTOB:
procedure m(a,b,.: real; var x: real) begin

if (a>0)and(b<0)and(x>6) then x:=x+1; if (a=4)or(c<0) then x:=x+11; end;

B ¢unmmane ucnonb3yercs cucreMa ¢ TPaJWIIMOHHOM IIKAJIONW OLIEHOK — "OTiaM4HO", "Xopomio",
"y I0BIETBOPUTENBHO", "HEYAOBIETBOPUTENbHO", "3auTeHo0", "He 3auTeHo" (Hanee - MATUOANIBHAS CH-

cTeMa).

d)opMa HpOMe)KYTOqHOﬁ aTTeCcTallMy M0 HACTOAIIEH AUCIUIIINHE — SK3AMEH.

[TpumeHsieMble KPUTEPUU OLEHUBAHUS MO TUCIUIUIMHAM (B COOTBETCTBHH C WHCTPYKTHBHBIM
nucbMoM HIY MDBU ot 14 mas 2012 rona Ne 11-23):

Onenka Kpurepun onieHKM pe3ynbpTaToB
110 TMCLMILINHE 00y4eHHUs MO TUCIUIINHE
COTIIUYHOY/ BricraBisiercss oOyuaromiemycs, 0OHapyKMBILIEMY BCECTOPOHHEE, CHUCTeMa-
«3a4TEHO TUYECKOe U ITy0oKOoe 3HaHHe MaTepualoB U3yYEeHHOW TUCUUIUINHBI, YMEHUE
(oTIM4HO)»/ CBOOOJHO BBINMOJHATH 33/1aHUS, MPEAYCMOTPEHHBIE MPOTPaMMOMN, YCBOHB-
«3a4TEHO» UM OCHOBHYIO M 3HAKOMBIM C JOMOJHUTENBHONW JTUTEPATYPOU, PEKOMEHI0-

BaHHOH pabouell MporpaMMol TUCIUIUIMHBI; TMPOSBUBIIEMY TBOPUYECKUE
CIIOCOOHOCTH B TIOHMMAaHWH, U3JIO)KEHUH U UCIIOIH30BaHUN MATEPUAIOB H3Y-
YeHHOW NUCUUIUIMHBI, 0€3yMpeyHO OTBETUBIIEMY HE TOJHKO Ha BOIMPOCHI
Owiera, HO M Ha JOTIOJHUTEIHHBIE BOIIPOCHI B paMKax padodeil mporpaMMbl
JUCHUILTMHBI, TPaBUJIBLHO BBIMIOJIHUBIIEMY IpakTUYecKoe 3ananue. OueHka
M0 UCIUIUIMHE BBICTABISIIOTCS 00ydYaromemMycsi ¢ y4éToM pe3yJbTaToB Te-
KYILIETO KOHTPOJIS.

Kommnerenium, 3akperiéHHblie 3a AUCIUIUTMHONW, ChOPMUPOBAHBI HA YPOBHE
— «ITAJTOHHBII.
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Onenka Kpurepuu onieHKH pe3ynbTaToB
10 TUCIUILINHE 00y4eHHUs MO TUCIUILINHE
«XOPOIIO»/ BricTaBmsiercss oOy4aronemycsi, 0OHapyKUBIIIEMY IMOJIHOE 3HAHWE MaTepua-
«3a4TEHO J1a U3Y4YEHHOW NHCUUIUIMHBI, YCIEUIHO BBIMOJIHSIIONIEMY MPEIyCMOTPEHHBIE
(xoporro)»/ 3aJlaHusl, YCBOMBIIEMY OCHOBHYIO JTUTEPATypy, PEKOMEHIOBAaHHYIO paboueit

«3a4YTCHO»

MpOrpaMMOM TUCUHUILIMHBI; [TOKA3aBIIEMY CHUCTEMATHYECKUH XapakTep 3Ha-
HUM 10 TUCLHUILIMHE, OTBETUBIIEMY Ha BCE BOMPOCHI OMUiieTa, MPaBUIbLHO BbI-
MOJIHUBUIMHI MTPAKTUYECKOE 3aJaHue, HO JOIYCTUBIIUNA IIPU 3TOM HENPHUHIIU-
nuanbHble OmUOKU. OleHKa M0 AUCIUILINHE BBICTABIISIOTCS 00yJaromeMycs
C Y4ETOM pe3yJIbTaTOB TEKYILETO KOHTPOJIA.

Komrmierenmum, 3akperiéHHble 3a JUCIUILTNHONW, COPMUPOBAHBI HA YPOBHE
— KIPOABUHYTHINY.

«y/IOBJIIETBOPUTEIHHOY/
«3a4TeHO (yIOBIETBOPH-
TEIBHO)»/

«3a4TEHO»

BricraBnsercst oOyuaromemycsi, oOHapy>XHBIIEMY 3HaHUE MaTepuaia H3y-
YeHHOW AMCLUUIUIMHBI B 00beMe, HEOOXOAMMOM MJis AalbHEHIIel yueObl U
mpeacTosimeld padoThl Mo Mpodeccruu, CIpaBiISIONIEMyCs C BBITOJHCHHUEM
3aJlaHui, 3HAKOMOMY C OCHOBHOI JIUTEepaTypol, pEeKOMEHI0BaHHOM paboueit
MIPOrpaMMOM JUCUUILIMHBL, JOIYCTUBIIEMY IIOIPEIIHOCTh B OTBETE Ha TEO-
peTHYecKre BOIPOCHI W/WIM MPHU BBHITOJHEHUU MPAKTUYECKUX 3a/laHui, HO
o0aaroneMy HeOOXOIMMBIMU 3HAHUSMU IS UX YCTPAHCHHUS 10| PyKOBOJI-
CTBOM MpernojaBareis, JU00 HEMpPaBUIbHO BBIINOJHUBIIEMY MPAKTHUECKOE
3aIaHuC, HO IO YKAa3aHUIO IMPEIoaaBaTC/IA BBINIOJIHUBIICMY APYTHUC IMPAKTHU-
YECKUE 3a/IaHMsI U3 TOTO K€ pa3ziesna JUCIUIUINHBL.

Kommnereniuu, 3akperniénublie 3a AUCIUIUITMHON, ChOPMUPOBAHBI HA YPOBHE
— KTOPOTOBBIIY.

<<HGYJ10BJ'IGTBOpI/IT€HI>HO>)/
HC 3a4TCHO

BricTaBnsiercs oOydaromieMycsi, OOHApYy>KHBILIEMY CEpbEe3HbIE IMPOOENbl B
3HAHUSX OCHOBHOI'O MaTepuana M3yYeHHOM IUCHMILIMHBI, JOMYCTHBIIEMY
MPUHIUIHATBHBIE OMIMOKY B BHITIOJIHEHUH 3a/IaHHH, HE OTBETHBILIEMY Ha BCE
BOMPOCHI OMJIeTa M JOMOJHHUTEIbHbIE BONPOCH M HEMPABUIIBHO BBIOJIHUB-
ieMy MpakTU4YecKoe 3aJlaHue (HeNpaBUIbHOE BBIIIOJHEHHE TOJIBKO MPaKTH-
YEeCKOIo 3aJlaHus He SBISETCS OJHO3HAUYHOM NMPUYMHOW JUIS BBICTABICHMS
OLICHKH «HEY/IOBJIETBOPUTENbHO»). Kak mpaBuio, oleHKa «HEyAOBIETBOPHU-
TEJIbHO CTaBUTCS CTYJEHTaM, KOTOpbIe HE MOTYT MPOAOJLKUTH 00ydYEeHHUE T10
o0OpasoBarenbHON MporpaMMe Oe3 JIOMOTHHUTEIBHBIX 3aHSATHUH 1O COOTBET-
cTBytoulel aucuuruinHe. OLeHKa M0 JUCIUILIMHE BBICTABIAIOTCS 00yYaro-
ieMycs ¢ y4€ToM pe3yJbTaTOB TEKYIIEr0 KOHTPOJIS.

KomnereHum Ha ypoBHE «ITOPOTOBBIil», 3aKpETIEHHBIE 32 JUCIUIUIMHON, He
c(hOpMHUPOBAHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Y4eOHoe 1 y4eOHO-1200paTOPHOE 000pyAOBaHHUE

Jl1s mpoBeleHUsl JIEKIIMOHHBIX 3aHATUH HCIONB3yeTcsl ydyeOHas ayJuTOpus IJsl MPOBEACHUS
3aHSATUA CEMHUHAPCKOr0 THIIA, FPYNIOBBIX M MHIWBHUIYaTbHBIX KOHCYJBTAI[Ui, TEKYILIEro KOHTPOJS U
MIPOMEKYTOUYHOM aTTeCTAIllMH, OCHAIICHHAS CIELUATU3MPOBAHHONW MEOEbI0; JOCKOW ayIUTOPHOH; je-
MOHCTPAIIMOHHBIM 000PYIOBAaHUEM: TIEPCOHATBLHBIM KOMIBIOTEPOM (HOYTOYKOM); TIEPEHOCHBIM (CTaIlO-

HapHbBIM) IPOEKTOPOM.

Jl1st mpoBeeHNus 3aHATHI J1a00pPaTOPHOI0 TUIA UCIOB3yeTCs yueOHas ayaAuTOpUs AJis J1abo-
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paTopHBIX padOT, BBHIIOJIHIEMBIX B KOMIIBIOTEPHOM KJIacCe, OCHAIICHHAs CHEIMAIM3HPOBAHHON Mebe-
JIBIO; IOCKOW ayJUTOPHOW; MEPCOHAIBHBIMU KOMITBIOTEPAMU, CBSI3AaHHBIMU JIOKAJIbHOW BBIUYHCIUTEIBHOM
CeThIo ¢ moAKmoueHneM kK cetu MuatepHer u nocrynom B DUOC ¢unuana, yKOMIIIEKTOBaHHAS CTOMKOH C
aKTUBHBIM CETEBBIM 000pYyI0BaHUEM (KOMMYTATOPAMU U MapIIPyTU3aTOPaAMU ).

JI1s1 caMOCTOATEIbHOI PadoThl 00YYAIOLIMXCSH 10 TUCIMIUIMHE UCIOIB3YETCs] TOMEIICHUE IS
CaMOCTOSITENIbHOM paboThl 00Y4YaIOIINXCsl, OCHAIICHHOE CHEIUAIN3UPOBAaHHON MeOeNblo; JOCKOW ayau-
TOPHOM; TIEPCOHAIBHBIM KOMITBIOTEPAMU C MOJKIOYeHneM K cetd MuTteprer u goctynom B SUOC ¢u-
Juana.

IIporpammHoe o0ecnieuenune

[Tpu npoBeneHNM JIEKIIMOHHBIX 3aHATUH MpeaycMaTpUBaeTCs UCIONIb30BaHue nakeTa Microsoft
Office.

[Tpu npoBenenuun 1a00paTOPHBIX pabOT CTYIEHTAMH MPEAYCMATPUBAETCS UCIIOIB30BAHUE CPEIBI
pa3pabotku Visual Studio, mporpammer N-Unit (CBoOO HAS TUTIEH3MS, YCIOBYS HCIIOIB30BAHMSI 110
ccbUIke: http://nunit.org), mporpammsel Jmeter (CBoOOHAS TUIIEH3US, YCIOBHS HUCIIOIb30BAHMUS 10 CChLI-
ke: https://jmeter.apache.org/), TekcroBoro pemxakropa Microsoft Word uist opopMiIeHHS OTIETOB.
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8. OBECIIEYEHHUE OBPA30BATEJIbHOI'O IIPOIECCA AJI5 JINL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA U UHBAJIN1OB

B xone peanuzanuy TUCHMIUIMHBI UCIIOIB3YIOTCS CIEAYIOUINE JOMOJHUTEIbHBIE METOIBI 00yUe-
HUS, TEKYILEro KOHTPOJIsl YCIEBAEMOCTH U MPOMEXYTOYHON aTTeCTallui O0y4aroIluxcs B 3aBUCUMOCTH
OT X UHIUBUAYAIBHBIX OCOOCHHOCTEH:

AJIS1 CJIeNbIX M CIa00BUISIIIUX

- IeKIUH 0(hOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO0 KOMITBIOTEPa
CO CHEIUAIU3UPOBAHHBIM TPOrPAMMHBIM 00€CIICYEHHEM;

- TICHbMEHHBIC 33/IaHUS BBITIOJIHIIOTCS Ha KOMIIBIOTEPE CO CHEIHUATM3HPOBAHHBIM IPOTPAMMHBIM
o0ecrnieueHrneM, Uik MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrnieunBaeTCsl MHIUBUIyIbHOE paBHOMEPHOE ocBelieHue He meHee 300 srokc;

- 17151 BBITIOJTHEHU S 3a7]aHUsI TP HEOOXOIMMOCTH MPEAOCTABIISECTCS YBEIHMUMBAIOIIEE YCTPOMCTBO;
BO3MOJKHO TaK)X€ UCTIOJIb30BaHUE COOCTBEHHBIX YBEITMUNBAIOIINX YCTPOMCTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS YBEIMUYEHHBIM HIPU(TOM;

- DK3aMeH U 3a4€T MPOBOAATCSA B YCTHOH (hopMe WM BBITIOJHSIOTCA B NMUCbMEHHON (popme Ha
KOMIIBIOTEpE.

AJIS TIIYXMX U €J1a00C/AbIIAIINX:

- TeKIMH O(POPMIISIOTCS B BUZIE HJIEKTPOHHOTO JOKYMEHTA;

- MUCHbMEHHBIE 3aJIaHUS BBITTOJIHSAIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOM (hopme;

- DK3aMeH U 3a4€T MPOBOJAATCS B MUCHbMEHHOM (hopMe Ha KOMIBIOTEpPE; BOZMOXKHO IPOBE/ICHUE B
dhopme TecTUpOBaHUS.

AJIS1 JIMIL ¢ HAPYIIEHUsIMU OMOPHO-IBUIATEJILHOTO annapara:

- IEeKIUH 0(hOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO0 KOMITBIOTEPa
CO CNELUAIU3UPOBAHHBIM MPOTrPAMMHBIM O0ECTIEYEHHEM;

- TUCHbMEHHBIC 33/IaHUS BBITIOJIHSIOTCS Ha KOMITBIOTEPE CO CIEIHUATM3HPOBAHHBIM TPOTPAMMHBIM
obOecrnieucHUEM;

- DK3aM€H U 3a4€T MPOBOAATCA B YCTHOH (popMe MM BBINOJHSIOTCA B MUCBMEHHON (opme Ha
KOMITBIOTEPE;

- UCTIOJNIB3yeTCsl crenMaibHas yuebHas aynutopus g aun ¢ JIOB3 — ayn. 106 rnaBHoro yue6HO-
ro kopnyca no aapecy 214013, r. CMoneHcK, DHEpreTH4ecKuil np-a, 1.1, 31aHiue YHEPreTUIECKOro UH-
CTUTYyTa (OCHOBHOM KOPITYyC).

[Tpr HEOOXOMUMOCTH TIPEyCMaTPUBACTCS YBETMUEHUE BPEMEHH IS TIOATOTOBKU OTBETA.

[Tponienypa mpoBeAeHUsT NPOMEXYTOUHOH arTecTaluu A OOydYarolMXcs YCTaHABIMBACTCS C
y49€TOM WX WHAMBHIYATBHBIX TCUXO(PH3MUECKUX OcoOeHHOCTeH. [IpomMexyTouHast arrecTamus MOXKET
MIPOBOAMUTHCS B HECKOJIBKO 3TAIOB.

[lpy mpoBeneHWW TPOUEAYPHl OICHUBAHHUS PE3YJIBTaTOB OOyYEHHUS TPeayCMaTpUBACTCS
UCIOJIb30BaHNE TEXHUUYECKUX CPEACTB, HEOOXOAMMBIX B CBSA3M C HMHAMBHUIYaJIbHBIMH OCOOEHHOCTSMHU
oOydarommxcsi. DTH CPeICcTBa MOTYT OBITh MPENOCTaBIEHBI (DHIIMAIOM, WM MOTYT HCIOJIB30BaThCS
COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[TpoBeneHue mpoueaypbl OICHUBAHHS pPE3yJIbTaTOB OOYYECHHUs OIYCKAETCS C HCIOJIh30BAHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTebHBIX TEXHOJIOTUH.

OGecneunBaeTcs A0CTYN K HHGPOPMANMOHHBIM U OubauorpaduveckuMm pecypcam B cetu UH-
TePHeT /IS KaXI0ro oOydaromerocs B (popmax, aqanTHPOBAHHBIX K OTPAHUUYEHUSM UX 3I0POBbS H BOC-
MpUATHS UHPOPMAITUH:

AJISL CJIeNbIX U CJIAa00BU/ISIIINX:

- B Me4aTHOM (hopMe YBEIIMUEHHBIM MIpU(TOM;
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3.

- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;

- B popme ayaunodaiina.

JUISL TIIYXHX M ¢J1200CIbIIIALINX:

- B meyaTHou dopwme;

- B (hOpMeE 3IEKTPOHHOTO JOKYMEHTA.

7151 00YYAIONIUXCS ¢ HAPYIIEHUSIMU OMIOPHO-IBUIaTeJILHOI0 anmnapara:
- B Ie4aTHOU opMme;

- B (hOpMeE IEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina.

9. YYEBHO-METOJMYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTIIMHBI

OcHoBHas iMTEepatypa.
Cesarocnas KynukoB «TectupoBanue mporpamMmmHoro odecrneueHusi. bazossiii kype». TectupoBa-

HUe nporpammHoro obecrieuenus. MznarensctBo duaCodr, 2001.
OpnoB C.A. Texuonoruu pa3paboTku mporpaMMHoro odecrneueHus: Yuedbuuk /C.Opnos —CIIO.
[Tutep, 2012. -464 c.: un.

YepuukoB b.B. Ornenka kauectBa mporpaMMmHoro ooecrneuenusi: [Ipaktukym; yaeOnoe nmocodue /

b.B. YUepnukos, b.E. [Toknonos /Ilox pen. b.B. Uepuukosa —M: ]| «DOPYM»: UHDOPA-M, 2012,
-400 c.: un.

JlonoJIHNTEIbHAS JIUTepaTypa.

JI. Tampe. BBenenue B TecTupoBaHHE MPOrpaMMHOrO obecredenus. - M.: U3narenbckuit oM
«Bunbssmey, 2003. - C. 368.

Jlxex @onk, Com Kanep, Enr. Kex Hryen. TectupoBanue nporpammaoro ooecnedueHusi. @yHaa-
MEHTAJIbHBIE KOHIEMIMM MEHEKMeHTa OusHec-npunokenut — K.:  HM3marensctBo
< uaCodr >, 2001. — 544 c.

Cnmcok aBTOPCKHUX METOANYECKHX Pa3padoToK.

A. raBpI/IHOB, KOMILJICKT JICKIIUM M0 JUCIUIIINHE «TECTUPOBAHUC TTPOTPAMMHOTO obec-

nedyeHus» B (hopmaTe 3JIEKTPOHHBIX (ailyIOB pacroyiokeH Ha KadenpalbHBIX pecypcax B ayn. b-
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Howmepa crpanun
Ho- Bcero Hara
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n3- 3a- Hy- | CTpa- BHECEHUSA U3- ara
u3- n Ne TOKyMeHTa, BHECILIETO U3MEHe-
Me- Me- HO- - HUL B o MCHCHHUA B BBCICHUS U3-
Me- BBOJISILIETO HUS B JAHHBIN K- .
HEH- | HEH- | BBIX | po- | HAOKY- JaHHBIM JK- MEHEHUS
He- W3MEHEHUS 3eMILTSIP
HBIX | HBIX BaHH | MCHTC 3EMILIIP
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