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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:

Ceccns 1 Ceccns 2 Ceccus 3 Wroro 3a kypc

AKa[ieMUIECKIX 4acoB AKa[IeMUHECKMX 4aC0B AKaeMUHECKHX HaCcoB AKa[IeMUHECKIX 4aCOB se.

Brok!
Ne |Vnpexc Haumenosatie oo | e | et | o | " Kacp. |  Kypost
S—— weit |Kowrpone it |Korrpons it |Korrpones enens
PO gcero| KO | niex | nas | mp |ken | cp |XOHT PO gcero| KO | nex | nas | mp |ken| cp |KOHT P Beero| %" | nex | nas | mp [Kken | cp |KOHT PO Beero| KO [ e | n1a6 | mp [k | cP KO [Boero| N
Tak. pors TaKT. pons Tax. pons Tak. pos

r4 |51.B.14 |Tecmposawe nporpaMMHorooﬁecnequml Bl.Bl | ‘ | | ‘ | | | | | | | | | | | | | | | 3k |180| 12| 4 | 8 | | | 159| 9 | | 3k |1BD‘ 12| 4 | 8 ‘ | |159‘ 9 | 5 | r15 r 5

OBO3HAYEHUAA:

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

3a0 - 3ad4eT ¢ OIEHKOI;

3a — 3a4erT;

Buael pador:

KonrtakT. — koHTakTHast paboTa 00yJaromuXxcs ¢ MPernoaaBaTelieM;
JIex. — NEKIMOHHBIC 3aHITHS;

JIa6.— nabopatopHble paboTHI;

IIp. — npakTHyeckue 3aHATHS;

KPII — kypcoBas paboTa (KypcoBoii IpoeKT);

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

CP — camocrosTenbHas paboTa CTyIEHTOB;

3.e.— 00BbEeM JUCIUTUIMHBI B 3a4E€THBIX CIHHIIAX.
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Conepmanne AUCHHUIIJINHBI

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

Jleknusi 1 (2 yaca). Tema 1. OcHOBHbBIE MOHATUS M TMOAXOJAbl K TECTUPOBAHUIO IPO-
rpammHoro obecrieuenus. Knaccuduxanuu. Ipoueccs! TectupoBanust. MeToibl TECTUPOBAHUS.

[Tonstus u onpenenenus. Knaccudukanus BuoB TectupoBanus. MicTopus TectupoBaHust
(aTanbl pa3zBuTHs noaxonoB). Ilponeccesl TectupoBanus B xu3HeHHoM 1ukie (KL[) I10. Tectu-
poBanue naedexToB. PacimmpeHHsblii B3I HA TEPMHHOJIOTHIO, OTIMCHIBAIONIYIO TpobiaeMbl. Yep-
HbII 1 Oenbiil siuk. Hucxondmee u Bocxonsduiee TectupoBanue. OyHKIMOHAIBHOE TECTUPOBA-
HUE METOJaMH YEPHOT'O SIIMKA.

CTpyKTypHOE TECTUPOBaHHE IPOrPAMMHOI0 00ECIEUCHHMSL.

MecTo CTpYKTYpPHOI'O TECTUPOBAaHHUS B KiIacCU(PHUKAIMU BUIOB TECTUPOBAHUA. TeCTHUPO-
BaHMe «Oenoro smuka. CrocoObl TecTupoBanus 6enoro simuka. Cnocod TecTupoBaHus 6a30BOr0
nytu. CriocoObl TeCTUPOBaHUS YCIOBHUH. TecTnpoBaHue BeTBEH U onepaTopoB oTHOmeHHH. Crio-
co0 TecTUpOBaHMS MOTOKOB JaHHBIX. TecTUpoBaHHE LUKIOB. MoylbHOE (unit) TECTHUPOBAaHUE.
WHCTpYMEHTBI MOJYJIBHOTO TECTUPOBaHHS (BCTPOSHHBIE B Cpeay MporpammupoBaHus Visual
Studio, D-Unit, N-Unit, npouue). MaTerpanuonnoe trectupoBanue (Integration Testing) .

TectupoBanne 00bEKTHO-OPUEHTUPOBAHHBIX CUCTEM.

TectupoBanue kiaccoB 00bekToB. MHTerpanust 00bekToB. OCOOEHHOCTH TECTHPOBAHUS
KJIacCOB (TECTUpPOBaHME HACJIENOBaHUS M IMpody.). BapuaHThl ucnonb3oBaHus, AuarpaMmbsl Use
Case. Ilpumenenne Use Cases B mporecce TectupoBanusi. Co3/laHie TECTOBOr0 Habopa Ha OCHO-
B€ BapMAHTOB UCIOJIb30BaHus. [IpuMep TecTupoBaHus Kiacca.

Cuctemuoe TectupoBanue (System Testing). 3agaun ¥ eI CUCTEMHOTO TECTUPOBAHUS.
Buast cucremuoro tectupoBanusi. [Ipuemounoe TectupoBanue (Acceptance Testing). [Ipouee.

Jlexuus 2 (2 yaca). Tema 2. CriernanbHble BUJbI TECTUPOBAHUS IMPOTrPaMMHOTO obecre-
yeHus1. Harpy3ounoe tectupoBanue.

Tepmunonorus. OCHOBHBIE BHJbI TECTHPOBAHHS MPOU3BOAUTENHHOCTU. (OCHOBHBIE
IIPUHLIMIIBI HATPY304YHOTO T€CTUPOBaHHUA. Llean Harpy304HOro TeCTUPOBaHHUA. DTallbl IPOBEE-
HUSl HAarpy304HOro TecTupoBaHus. HCTpymMeHThI Harpy3oyHoro tectupoBaHusi (Apache Jmeter
u nnpoune).Ctpecc-TeCTUpOBAHHUE.

TectupoBanue 1moyb30BaTEILCKOTO HHTEPQEIica

3a1auu ¥ LIeIM TECTUPOBAHUS MOJIb30BAaTENLCKOro nHTepdeiica . DyHKIMOHATBHOE Te-
CTHUpOBaHUE TOJB30BaTENbCKUX HHTepdeiicoB. [IpoBepka TpeOoBaHMI K IOJIb30BATEIHCKOMY
uHTepdeiicy. MeTobl MPoBeeHNU TECTUPOBAHUS I0JIb30BAaTENLCKOr0 HMHTEpdelica, moBTOpsie-
MOCTb TECTUPOBAHHUS MOJIb30BATENLCKOT0 HHTEpdeiica. TectupoBaHue y00CTBa UCIIOIB30BAHUS
MOJIb30BaTeNbCKUX MHTEp(delicoB. TecTupoBaHue MOIB30BATENbCKOIO MHTEp(delica Ha OCHOBE
COCTOSIHMI M IMarpammsl IEpeX0I0B COCTOSHUI. MeToauka TeCTUPOBAaHUS MOJIb30BATEIBCKOIO
uHTepdeiica.

TectupoBanue BeO-nmpuinoxeHuit 1 MOOMIIBHBIX MTPUIIOKEHUH.

OcobeHHocTu BeO-NpuiIoKeHui kak oobekTa TectupoBanus. [loaxoas! K GpyHKIHMOHATB-
HOMY TecTHpoBaHuiO BeO-npwioxenuii. Harpy3ouHoe wu  crpecc-TecTupoBaHHE  BeO-
npuIoxkeHnid. MHCTpyMEHTBI TeCTUpOBaHUS BeO-mpuiioxkeHuid. TecTupoBanue MOOUIBHBIX MPH-
JIOKEHUHN

TectupoBanue 6a3 qaHHBIX. TeCcTUPOBaHUE MOJIENH, IIEIOCTHOCTH, CBA3HOCTH, HEMIPOTH-
BOPEYMBOCTH, TECTHUPOBAHUE aTpUOYTOB, CIiEHapHeB, NMpoy. DYHKIMOHATBHOE TECTHPOBAHUE.
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Harpy3o4dHoe u cTpecc-TecTrpoBaHue 0a3 JaHHBIX.

TectupoBaHue HaIEKHOCTH MPOTPAMMHOI0 OOECIIEUEHUsI U METObI TOBBIIICHUST HAIEXK-
HOCTH.

OcHoOBHbIE MOKa3aTeNN HAIEKHOCTH IPOrPaMMHOT0 0OecTieueHUsI.

Maremaruueckue Moenu oneHku HagexkHocTr [10. OcHOBHBIC MOKA3aTeNy HAJC)KHOCTH
nporpaMMHoro otecrieuenusi. OCHOBHbBIE MOHSTUS B mpoOnemaruke HajaexHoctu [IC. Knaccu-
dbukanus Mojaenei Ha/leKHOCTH. MapKOBCKHE U MTyacCOHOBCKUE MOJIENIN HAACKHOCTH. Moienb
Jxenuuckoro-Mopanabel. Moaens [uka-Y onseprona.

TectupoBanue kauecTBa M yIpaBJIeHHE Ka4eCTBOM IPOrPaMMHOTO 00eCIICUeHUSI.

KauectBo nporpammuoro o6ecneuenus (Software Quality). TpeGoBaHust k kKauecTBy Hpo-
rpaMMHOTO oOecrieueHrs. MoJenu U XapaKTePUCTUKH KadecTBa. METPHKH, CIIOCOOBI OLCHKH
kauyecTBa. [Ipoiiecchl ynpaBiieHus: Ka4eCTBOM MPOrPAMMHOT0 00ECTIeUEHUSI.

2 | mabopaTtopHbie paboTHI 4 IIT. 10 2 Yaca, JOMOJHUTEIBHOE ayIMTOPHOE BPEMS Ha 3alIUTy — 2 Ya-
ca:

JlabopaTopHasi padora Ne 1 (2 wyaca). CTpyKTypHOE TECTUPOBAHHUE IPOrPAMMHOIO
oOecnieyeHns. PYHKIHMOHAIBHOE TECTUPOBaHHE MporpaMmHoro odecrneuenus. Lleab paboThI:
M3yueHne METO10B TECTUPOBAHUS IIPOrpaMMHOro obecrieueHus. 3aaaun: Beinonnenue pyuyHoro
TECTUPOBAaHUS NporpamMM. BbINOJIHEHHE CTPYKTYPHOTO TECTUPOBAHMS HPOTPAMM CIETYIOLUMHU
METO/aMU: TECTUpPOBaHUE 0a30BOTO IMyTH; TECTUPOBAHMUE YCIIOBHI; TECTUPOBAHHE IMKJIOB; Te-
CTHPOBAaHUE MOTOKOB JaHHBIX. BpInonHeHne QyHKIMOHAIBHOTO TECTUPOBAHMS MIPOrpaMM clie-
JOYIOLUMMHM METOJaMM: pa30MeHue Ha KJIacChl SKBUBAJIEHTHOCTH; aHAJIU3 I'PAaHUYHBIX 3HAUCHUIA;
aHaJIu3 IPUYMHHO-CIIEJICTBEHHBIX CBS3€H; MpeanoiaokKeHne 00 omuoke.

W3ydeHne MHCTPYMEHTOB aBTOMAaTU3UMpoBaHHOro MmoayibHoro (Unit) TecTupoBaHMUSL.
Ilenb: mosyyeHHe HayalbHBIX HaBBIKOB NPUMEHEHHS MHCTPYMEHTapusi aBTOMaTH3HMPOBAHHOTO
TECTUPOBAHUS MPOTPAMMHOIO KOAAa METOAOM Oejoro smuka. 3agaun: M3yuuts cpenctBa aBTo-
MaTU3UPOBAHHOI'O TeCTUPOBaHUsA, BCTpoeHHbIe B MS Visual Studio, otnenbHble kpoccmiaTtdop-
MEHHBIE HHCTPYMEHTHI. [10ITOTOBUTH TUTaH TECTUPOBAHUS METOAaMH OeJoro smKa (1o Bapu-
aHTaM) M CO3JaTh TECTOBBIM MPOEKT IS 3alaHHON porpamMmebl. [1oy4nTs U IpoaHaIM3upOBaTh
pe3yIbTaThl TECTHPOBAHUSI.

JlabopaTopunasi paGora Ne2 (2 uaca). TectupoBaHue OOBEKTHO-OPUEHTUPOBAHHOTO
nporpaMMHOro  obecriedeHus. Llenb: W3ydYeHHWE  METOJOB  TECTHPOBAHHUS  OOBEKTHO-
OpPUEHTHPOBAHHOTO IMPOTPAMMHOTO OOecreueHus, TOJyUeHNEe HaBBIKOB MPUMEHEHUS HHCTPY-
MEHTOB aBTOMAaTHU3UPOBAHHOTO TecTUpoBaHus cpencrBamu MS Visual Studio (mporpammupoBa-
HUE TECTOBOrO MpoekTa). 3amaun: Pa3zpaboTaTh 0OBEKTHO-OPUEHTHPOBAHHOE MPUIIOKEHHE.
[IpemycmoTpeTs co3nanue UHTEp(ENCoB U HE MEHee TPeX YPOBHEW MepapXuu KiaccoB. Brimor-
HUTHh OOBEKTHO-OPUEHTUPOBAHHOE TECTUPOBAHKE Pa3padOTaHHOTO MPUIIOKEHHUS: TECTUPOBAaHHUE
MeTo10B kitaccoB (Unit —TecTUpoBaHUE METOAOM Oeoro sIuKa), TECTUPOBAHKUE HACIIEI0BaHUS,
COCTaBJIEHUE TECT-KEHCOB Il (PYHKIMOHAJIBHOTO TECTHMPOBAHUS METOJIOM YEPHOIO SIIUKa Ha
ocHoBe auarpamMm UseCases.

PazpaGotka u TectupoBaHue web-caiita. DyHKIIMOHAIBHOE TECTUPOBAHUE M OTJAJKa
pa3pabOTaHHOTO NMPUJIOKEHHUS C UCTIOIb30BAHUEM CTPATErHi TECTUPOBAHUS UHTEPHET NMPHIIOKE-
Huil. Llenb: momy4nTh HaBBIK (YHKIIMOHAJIHLHOTO TECTUPOBAHMS BEO-TIPHIOKEHHUMA. 3a1auu: co-
IJIaCOBaTh TEXHUYECKOE 3aJ]aHKe Ha pa3pabOTKy caiiTa, BHIMOJHUTH PEATHU3allUIo CalfTa, YyCTaHO-
BUTH Ha JoKaJbHBII BeO-cepBep APACHE. CoctaBuTh mijiaH TeCTUPOBAaHUS, BHIIOJHUTH (DYHK-
[IMOHAILHOE TECTUPOBAHNE METOJaMU YEPHOTO SIIUKA.

JlabopaTopHas pa6ora Ne3 (2 yaca). TectupoBaHue NMPOU3BOAUTEIHHOCTH Web — caii-
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TOB. Llenb: MOMy4YnTh HABBIK TECTHUPOBAHMS MPOU3BOAUTEIHLHOCTA BEO-CAHTOB C TIOMOIIBIO WH-
cTpyMeHTOB aBTomaTtu3upoBanHoro tecrupoBanust (APACHE JMETER, onnaiin-cepBucshl). 3a-
nmaun: Harpysounoe tectupoBanue (load testing), cOop mokazareneit u onpenencHue IPOU3BOIH-
TEIbHOCTH U BPEMEHU OTKJIMKA BeO-caliTa B OTBET Ha T€HEPUPYEMbIE BHEIIHUE 3alPOCHI
(Harpy3Ky); MCClIeJOBaHHE BPEMEHHU OTKJIMKA CHUCTEMbl Ha BBICOKHUX HJIM MUKOBBIX Harpys3kax
(cTpecc-TecTUpOBaHHE).

Pa3paboTka u TecTpoBaHue 0a3bl TaHHBIX.

Lenb: mOMyYuTh HaBBIK TeCTUpPOBaHMs 0a3 JaHHBIX. 3agaun: CoriacoBaTh TEXHUUYECKOE
3aJjaHue Ha pa3paboTKy 0a3bl gaHHbIX, peanusoBaTs b/ B CYB]] mysql. BeimonuuTs TecTupoBa-
Hue b/[ Ha OcHOBEe METOA0B, U3JI0KEHHBIX B JIEKLHH, 32 UCKIFOYEHHUEM HArpy304HOr0 TECTUPO-
BaHMSI.

JlabopaTopHas padora Ned4 (2 yaca). TectupoBaHue MPOU3BOAUTEILHOCTH 0a3bl JaH-
HbIX ¢ nomoibio APACHE JMETER. Llenb: noiy4uTh HaBbIK TECTUPOBAHUS IPOU3BOIUTEIBHO-
cTu 0a3 JaHHBIX C TMOMOIIBID MHCTPYMEHTOB aBTOMAaTH3UPOBAHHOTO TECTUPOBAHUA. 3aJayuu:
c/IeNIaTh 3aMephl BPEMEHU BBITIOJIHEHHS OTEpalliid PU OMPEACIICHHBIX, IPU MaKCUMaIbHBIX, MU-
HUMAJIBHBIX U CPEAHUX HArpy3Kax; OMpeeIuTh KOJTUYECTBO MOJIb30BATENICH, KOTOPhIE OJHOBpE-
MEHHO MOTYT paboTaTh C MPOJAYKTOM; OMPEICIIUTL TPAHUIIBI TPHEMIIEMOM TIPOU3BOIUTEILHOCTH
MIPU YBEJIMYECHUH HATrPy3KH; UCCIIEIOBATh MPOU3BOAUTEILHOCTD MPU OOJBIITNX, MAKCUMAIIBHBIX U
CTPECCOBBIX Harpy3Kax.

TecTupoBaHue TOKYMEHTAIIHH.

enp: momy4nuTh HaBBIK pa3pabOTKU U TECTUPOBAHMS JOKYMEHTAIIUU B IIPOIIECCAX TECTHU-
pOBaHUS MPOrPaMMHOTO oOecrieueHus. 3aJaun: MOArOTOBUThH MaKeT JOKYMEHTAIUH I pa3pa-
0OTaHHBIX paHee BeO-cailiTa W 0a3bl JAHHBIX, BKJIIOYAS: TEXHHUYECKHE 3a7aHUsl, TEXHUUYECKHE
OTHUCaHUs, MPOTPAMMY U METOJUKY UCTIBITAHUN, TPOTOKOJI UCTIHITAHUN U OTYET 00 UCTIBITAHUSIX.
Pa3paborate mporpammy (miaH) TECTHPOBAHUS TOKYMEHTAllMM Ha COOTBETCTBUE KOMILIEKTHO-
CTH, COJEPKAHUIO U MPOYUM KPUTEPHUSM, PACCMOTPEHHBIM B JIEKIUU. JJONOJHUTH MTporpamMmy U
METOJIMKY HCIBITAHUNA COOTBETCTBYIOIIUM pPa3JesioM; pe3yNbTaThl pabOTHl BHECTH B OTYET U
MPOTOKOJ.

JlomoHUTEIbHOE ay TUTOPHOE BPEMS TSl 3alIUT Jab0opaTopHbIX paboT — 2 yaca.

3
4 CamocrosTenbHas paboTa CTyIeHTOB:
1. CamocTosTeTbHOE N3yUYEHUE MaTepraa:
. K Teme 1: IlogpobHoe paccmoTpeHue KiacCU(pUKaUUNd BUAOB TECTHPOBAHUS:

Knaccugukarus no 3amnycky koja Ha ucnoinHeHue. Kinaccupukarys no JocTymy K KOAy U apXu-
TekType npuioxkenus. Knaccuduxanus no crenenn aBromaruzanuu. Knaccuduxanus no ypos-
HIO JieTanu3anuu npuioxenus. Kinaccudukanus no npuHunaM padoTsl ¢ npuioxxenuneM. Kiac-
cudukanus no npupoze npuioxenus. Knaccudpukanus no GpokycupoBke Ha ypOBHE apXUTEKTY-
pel  mpunoxkenus. Knaccudukanus 1o OpUBICUEHHIO  KOHEYHBIX  I1OJIb30BaTeleH.
Knaccudukanus no creneHu Gpopmanuszanuu . Knaccuduxanus no nensm u 3agadam.
Knaccugukarus no rexuukam 1 noaxojam. Kiaccuduxaius mo MOMEHTY BBIIOJIHEHHUS (XPOHO-
JIOTHN).
. K teme 1: Perpeccronnoe TectTupoBaHue IPOrPaMMHOTO OOECTICUCHUSI.

Ilenn u 3a1a4u perpeCCUOHHOIO TECTUPOBAaHUA. BUABI pErpecCHOHHOIO TECTUPOBAHUS. Y IIpaB-
JsIEeMOE PEerpeccuoHHOe TecTupoBaHue. OOOCHOBaHME KOPPEKTHOCTH METO/a OTOOpa TECTOB.
Knaccugukarus tectoB npu ordope. Bo3MOKHOCTH MOBTOPHOTO UCIONB30BaHMs TecToB. Kiac-
cuduKanys BHIOOPOYHBIX METOJIOB.
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° K Tteme 1: OcHOBHBIC MOHSTHS OTJIAJIKK TPOrpaMMHOTO obecrieueHusl. [IpuHIUIIBI
otnaaku I10. Meroabl oTnaaku mporpaMMHOro obecriedeHus. BUIbl OTIagKu MPOTrpaMMHOTO
obecrieueHrs. ABTOHOMHAs OTJIaJKa IporpaMMHoro odecrieuenus. KoMiiekcHas otiaaaka mpo-
rpaMmHoOro obecreueHus. MeTopl OTIaJAKU MapajuIeIbHbIX MPOrpaMM. AHAJIU3 UHCTPYMEHTOB
OTJIAJIKH MapaJUICIIbHBIX MPOTPAMM.

° K teme 3: Moaenu tectupoBanusi HaaexHocTu 110, ocHoBaHHbBIE HA MeTOAE "TO-
ceBa" M pa3METKH OMIMOOK, U MOJIEJIM Ha OCHOBE yueTa CTPYKTYPbl BXOJHBIX JaHHBIX. Mojelb
Henbcona. Ilpumenenue nociienoBaTenbHOr0 aHanu3a Banbna juisi CHIDKEHHST KOJIMYECTBA MPOo-
TOHOB MPOTPAMMBI.

° K teme 3: MeTroapl MOBBIIIEHUS HAACKHOCTH MPOrPAMM 3a CUET PE3EPBUPOBAHUS
U oleHKa (P (PEKTHBHOCTH MX MPUMEHEHUS. BiusHue H30BITOYHOCTH Ha MOBBIIICHUE HAJICKHO-
ctu nporpamMMm. D(HPEKTUBHOCTh NMPUMEHEHUS H30BITOYHOCTH JJIS TOBBIMICHUS] HAIC)KHOCTH
KOMILJIEKCOB TIporpamMM. BiusiHue ornepaTHBHOrO KOHTPOJIS U BOCCTAHOBJICHUS Ha MPOU3BOJIU-
TEIBLHOCTh. METO/IbI MPOrPaMMHOTO BOCCTAHOBJICHHUS. METOIbI 00CCTICUCHHS HAJIKHOCTH KOM-
MJIEKCOB MIPOTrpamMM IIPHU COMTPOBOKICHUH.

2. [ToaroroBka K BBIMOJHEHUIO M 3aIUTE JTJA0OPATOPHBIX paboOT (4 pabOThI).

3. [ToaroroBka K SK3aMeHy IO JUCHUILTAHE C UCIOIB30BAHUEM OIICHOYHBIX MaTepH-
aJIoB, IPUBEICHHBIX B pazjene 6 Hactosen PIT/]
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Texkymuii KOHTPOJIb:

® [IPOBEPKA JONOJIHUTEIbHBIX TECOPETUUECKUX MATEPUAIIOB;
® [pPOBEpKa OTYETOB IO JaOOpaTOPHBIM pabOTaM U 3aluTa Ja00paTOPHBIX padoT.
PesynbTarhl TEKyLIIEro KOHTPOJIst (PUKCUPYIOTCS C UCIIONb30BaHUEeM Tpex0auibHo# cuctemsl (0, 1,
2) npu NMPOBEICHUH KOHTPOJIBHBIX HEJEINb 10 TpaduKy (uiarana B TeUEHHE CEMECTpa, a TAK)KE yUUTHIBA-
I0TCs1 IPETIO/IABATENIEM [IPU OCYIIECTBICHUH POMEKYTOUYHOM aTTECTAIMH 10 HACTOSIICH TUCIHUILIAHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Ta6n1z1ua - O6p3.30BaTCJ'II>HbIe TEXHOJIOTHH, UCITIOJIB3YEMBIC IIPU p€aIn3alluu Pa3JIMYHbIX BUJIOB

Y4eOHOM 3aHITHIA 1O TUCIUTUINHE

Ne | Bunsl yueOHBIX 3aHATHI
/11

O6paSOBaTeJ'IBHBIe TCXHOJIOI'MH

1 Jleknun

Knaccuueckas (Tpaguiimonnas, nHGOpMallMOHHAS) JIEKIUS

2 JlaboparopHbie pabOTHI

TexHosorusi BBIOJHEHUS JIAOOPATOPHBIX 3aJaHUM: MHIUBUY-
QIIBHO.

TexHoOTHSI POOIEMHOT0 OOYUCHHSI HA OCHOBE aHAIN3a Pe3yJib-
TaTOB Ja0OpAaTOPHOH pabOTHI: MHAMBUAYAIBHBIH ONpPOC, Mpe-
CTaBJICHUE CTYJEHTOM pE3yJbTaTOB JIabOpaTOpHOW paboThl B
dopme oTuera.

3 CamocrosTenbHas pabora
CTYJIEHTOB (BHEAyIUTOpPHas)

HNupopMalinoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJOTHH (JOCTYyH K
OUOC ¢dunuana, x ObC ¢unuana, goctyn Kk uHGOPMAIMOHHO-
METOJMYECKIM MaTepHraliaM Mo JUCIUILINHE).

4 KonTpons (mpomexyTrouHas
aTTecTalMs: SK3aMeH )

TexHOJI0rus yCTHOTO Omnpoca.

6. OHEHOYHBIE MATEPUAJIBI V51 TEKYIIEI'O KOHTPOJISI 1
HNPOMEXYTOYHOU ATTECTALUNH - VIS OHEHKHN KAYECTBA OCBOEHUA

JUCIUIIVINHBI

K mpomexxyTo4HOW aTTecTaluu CTYJEHTOB MO AUCIUIUIMHE MOTYT MPUBJIEKATHCS MPEACTaBUTEIN
paboToaaTeneid, MpenoaaBaTed MOCISAYIOMNUX AUCIIUIUINH, 3aBeAYyoNe Kadheapamu.
OlLieHKa KayecTBa OCBOCHUS AUCIUIUIMHBI BKIIOYAET KaK TEKYUIUH KOHTPOJb yCIEBAEMOCTH, TaK

Y IPOMEXKYTOUHYIO aTTECTAIHUIO.

OueHouHble CpeacTBa TEKYLIECro KOHTPOJISA YCIIEBAEMOCTH

Bomnpocel k 3xk3aMeny:

1. Ilonstus u onpenenenus tectuposanus 110.

2. Knaccudukarus sunos tectupoBanus 110 (o6mas). YepHblit u 6emblil SIIUK, BOCXOASIIEE U HIC-
Xozsi1ee, TeCTUpoBaHue (PyHKIIMOHAIIBHOE U TECTUPOBAHNE KAaueCTBa.

3. Kunaccuduxkaryst BUJOB TECTUPOBAHUS 10 3aIyCKy Koja Ha ucnonHenue. Kiaccuduxanus no go-
CTYIy K KOy U apXUTEKType npuinokenus. Knaccudukanus no crerneHy aBTOMaTH3aIUH.
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4,

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.
20.

21.

22.
23.

24.

25.

26.
27.
28.
29.

30.

Knaccugukarus BUIOB TECTUPOBAHUS MO YPOBHIO AeTanu3anuu npuioxxkenus. Knaccudukanms
10 MPUHIUIAM paboThI ¢ MpuiIokeHueM. Kiaccuukanys no npupoie mpuiiosKeHusI.
Knaccugukarus BUI0B TECTUPOBAHUS MO (POKYCHPOBKE Ha YPOBHE apXUTEKTYPhI PUIOKCHUS.
Krnaccudukanus mo npuBieueHNI0 KOHEYHBIX MoJib3oBarenei. Kiaccudukaius mo creneHu Gop-
MaJM3aluu.

Knaccugukarus BUIOB TECTUPOBAHUS 10 1AM 1 3a1adaM. Knaccudukanus no TexHukam u
noaxonam. Kiaccuduxaiiyst mo MOMEHTY BBINIOJIHEHUS (XpoHosiorun). TectupoBanue 1eeKToB.
Bunet nedexros. [loaxoasl kK TECTUPOBAHUIO.

HcTopus TectupoBanus (3Tamnsl pa3BUTHS M0ax0A0B). [Ipoiiecchl TecTupoBaHUS B )KU3HEHHOM
nukie (KL) I10.

TectupoBanue «6enoro simuka» Croco6sl TecTupoBaHus Oesoro sauwka. Criocod TecTupOBaHUS
0a30BOr0 MyTH.

Crioco0bl TeCTUPOBAHUS YCIOBUH.

TecTupoBaHue BETBEH U ONIEPATOPOB OTHOLICHUIA.

Cnoco0 TecTupoBaHUS TOTOKOB TAHHBIX.

TecTtupoBaHue IIUKIIOB.

TectupoBanne 0ObEKTHO-OPUEHTHPOBAHHBIX cHCTEM. TecTHpPOBaHUE KIIACCOB OOBEKTOB.
WNurerpanus oovektoB. Bapuants! ucnons3oBanus (Use Case). [Ipumenenue Use Cases B po-
recce tectuposanus [10.

Coznianue TectoBOro Habopa Ha OCHOBE BapMaHTOB MCIOJIb30BaHuA. [IpumMep TecTupoBanus Kiac-
COB.

[TpoexTrpoBaHre 0ObEKTHO-OPUEHTUPOBAHHBIX TECTOBBIX BAPUAHTOB.

TectupoBanue ¢ ucnoip3oBanueM npounx auarpaMmm UML. TectupoBanue o6bsextHOro I10 ¢ uc-
M0JIb30BAHUEM JHarpamMm COCTOSIHUH.

CucreMHoOe TecTUpOBaHuUE. 3a1a4u U 1I€JTM CUCTEMHOT'O TECTUPOBaHUsL. BUJIbI CHCTEMHOIO TECTH-
poBaHMsL.

TectupoBanue kauectBa [10. Buasl TectupoBaHus kKauecTBa.

OcHOBHBIE IPUHLIUIIBI HArPY304HOTO TECTUpOBaHUsl. Llenn Harpy304HOro TeCTUpOBaHMsI. DTaIlbl
IIPOBEJIEHUS HArPY30YHOIO TECTUpOBaHUs. CTpecc-TECTUPOBAHMUE.

WHCTpyMEHTHI Harpy304HOro TecTupoBanusi. O0630p HHCTPYMEHTOB. Jmeter, 0cOOEHHOCTH MpH-
MEHEHHUS.

TectupoBaHue MOJIB30BaTEIBCKOIO HHTEPPeEiica.

3amauu ¥ eI TECTUPOBAHUS M0JIb30BATENBCKOro HHTepdeiica. DyHKIIMOHATEHOE TECTUPOBAHHE
MoJIb30BaTeIbCKUX MHTEp(deticoB. [IpoBepka TpeOoBaHUil K MOJIb30BATETLCKOMY HUHTEPDECY.
MeToab! IpoBECHHUS TECTUPOBAHUS MOJIb30BATENLCKOT0 HHTEepdeiica, MTOBTOPSEMOCTh TECTUPO-
BaHU M0JIb30BaTeNLCKOro nHTepdeiica. TectupoBanue y100cTBa HCIOIB30BAHNUS TOJIH30BATENb-
CKUX UHTepQeiicoB.

TectupoBaHue MOJIH30BaTENBCKOI0 HHTEPPENica Ha OCHOBE COCTOSHUM M JMarpaMMbl IEPEX0/10B
cocTostHMI. MeToinKa TeCTUPOBaHUS MOJIb30BaTENIbCKOIO HHTEpPeiica.

TectupoBanue Beb-npunoxenuit. O6mue TpedoBaHwUS.

[Toaxoas! K PyHKITMOHATHPHOMY TECTUPOBaHUIO BeO-npuiiokeHnid.

NHCcTpyMEHTBI aBTOMATH3AIIMN TECTUPOBaHUS BeO-npritoxeHui.

OcHOBHBIE TTOKa3aTeNN HAACKHOCTH MTPOrPAaMMHOT0 o0ecrieueHusi. MareMaTnyeckue MOJeNu
oneHku Hanexuoctu I10.

O6ecneuyenue HagexxHoctu [10. OGecnieyeHne HAICKHOCTH 3a CUET Pa3HBIX BUJIOB PE3EPBUPOBA-
HUSL.
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31. TectupoBanue 6a3 qaHHBIX. OOIIMIA TOAXO/I.

32. TectupoBanue 0a3 naHHbIX. Harpy3odnoe tectupoBanue. [1oaxoapl, HHCTPYMEHTHI.
33. Otnagka mporpaMMHOTO oOecrieueHust. [loHATHs, OOIIHE MOAXO0IBI.

34. Ilpuxknanusie meto bl otiaaaku [10.

35. Otnajka napamuieabHbIX POTPaAMM.

36. Otnanka MOOMIIBHBIX MPHIIOKEHUH. OCOOCHHOCTH TECTUPOBAHUS U OTIAIKU MOOMIBHBIX MTPHUIIO-

KEHUU.
37. UHCTpyMEHTHI OTIaJAKH MOOMIIbHBIX MPUIIOKCHUMN.
38. TectupoBaHue KauecTBa MporpaMMHOro odecrneueHus. [lokazarenu, METpUKH.
39. PerpeccuoHHOE TECTUPOBAHKUE TPOTPAMMHOTO O0OECTICUEHUSI.
40. [ToarotoBka TOKyMEHTAILlMU B IPOIECCE TECTUPOBAHUS

IIpuMepbI IK3aMeHATMOHHBIX 327124

3agaua 1. CocTaBuUTh MOTOKOBBIN Ipad M HAOOPHI TECTOBBIX JAHHBIX JJIS 3aa4l HAXOXKICHUS
KOpHEH KBaJpaTHOTO YPABHEHHUS:

KBanpaTtHoe ypaBHeHHE — 3TO ypaBHEeHHE Bujua ax2 + bx + ¢ =0, rae a He pasHo 0. s pe-
IICHUS KBaJPAaTHOTO YPAaBHEHUSI MOXHO MCIIOJIb30BaTh (POPMYJIBI:

—b+Vb* — 4ac —b — V/b% — dac
— l‘_ —

2a - 2a

rae D = b? - 4ac — nucKpUMHHAHT MHOTOWIeHa ax’ + bx + c.
Eciu D > 0, To ypaBHEHHE UMEET [1Ba PA3JINYHBIX BEIIECTBEHHBIX KOPHS.
Ecnu D = 0, To 00a KOpHsI BELIECTBEHHBI U PAaBHBI.

Ecian D <0, To 06a KOpHS SIBISIOTCS KOMIUJICKCHBIMHU YHCIIAMH.

Ty

)

3agaua 2. Ectb nporpamma, KoTopasi UHTEPIPETUPYET TP LENbIX YUCIA, BBOJUMBIX C KIaBU-
aTypbl, KaK JJIUHBI CTOPOH TPEYrOJbHHMKA U BBIBOJAUT COOOIEHHE, O TOM, KaKOW 3TO Tpe-
YTOJbHUK: PABHOCTOPOHHMM, paBHOOEAPEHHBIH WM HEpaBHOCTOPOHHUH. COCTaBbTE MOTOKO-
BbIi rpad. Hanummre Ha nucte Gymaru TecTsl (HAOOPHI BXOJHBIX JAHHBIX U 0XKHJaeMble pe-
3yJbTaThl), KOTOpbIE, KaK BaM KaKercs, OyIyT aJeKBaTHO MPOBEPSTH 3Ty MPOrpaMMmy.
PexomeHyercs 3anMch TECTOB B BUJIE TaOIUIIBL:

Ne Tecra Ucxongnpie nanHbIe OxugaeMblil
pe3yabTaT

a b C

3anaua 3. B xomnbproTepHO 00y4JaroIieil CHCTeME TECTOBBIE 3aJIaHUs ISl KOHTPOJIS 3HAHUNA
OepyTcs u3 daiina Tumna .txt, re Kaxaoe 3aJaHie 3aHuMaeT oIHy CTpoky. Jlist popmupoBanus
TeCTa yKa3bIBaeTcs uMs ¢aiina, KOTUYECTBO 3a/]aHUN B TECTE U KOJIMYECTBO BApUAHTOB TECTA
(ue 6onee 10). BapuaHThl TOJDKHBI pa3nudaThcs HE MEHEe 4eM TpeMs 3ananusMu. Ecnu 3ana-
HUHl B (hailyie HeJOCTATOUYHO YIS pealn3aluy 3TOro TpeboBaHus, BbliaeTcs coodmenne «He-
JOCTaTOYHO 3aJlaHui», eciu (ailn He HaiiieH - «dailix oTcyTCTBYeT».

CoctaBbTe TecTOBBIE HAOOPHI AJII MPOBEPKU MEPEUUCICHHBIX (YHKIUH. Pexomenmyercs
0(OPMHUTH UX B BHUJIC TAOJIHIIBI:
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Ne tecta Ucxonnbsle naHHbIE OxugaeMbIi
pe3yabTaT

a b c

3anaua 4. CoctaBbTe MOTOKOBBIH rpad) M TeCTOBbIE HAOOPHI JAHHBIX JJISl IPOBEPKU IEpPEUHC-
JICHHBIX HMKE (QYHKLUI IPOrpaMMBbl:

IIporpaMMma onpezenser TUI TPEYroJbHUKA. BO3MOKHbIE pe3ysbTaThl: IPSIMOYIOJIbHBIN, OCT-
POYTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEIPEHHBIH, IPAaBUIIbHBIN (PABHOCTOPOHHUIN)

3agaua S. CocraBbTe MOTOKOBBIH rpad) M TeCTOBbIE HAOOPHI JAHHBIX JJISl IPOBEPKH TEPEUHC-
JICHHBIX HIDKE (PYHKIUH TPOTpaMMBl:

YeTsIpexyroJIbHUK 331a€TCs1 KOOpAMHATAMM BepIIXH. [Iporpamma npoBepsieT, sIBISETCS 11 OH
KBaJ[paToM .

3agaua 6. CocTaBbTe MOTOKOBBIH rpad M TeCTOBbIE HAOOPHI JAHHBIX JJISl IPOBEPKH TEPEUHC-
JICHHBIX HIDKE (PYHKIUH TPOTpaMMBl:

YeThpIpexyrodbHUK 33/1aeTCsi KoopArHaTamMu BepimuH. [Iporpamma npoBepsieT, siBIsSETCs U OH
poMOOM.

3anaua 7. CoctaBbTe NOTOKOBBIHN rpad) M TeCTOBbIE HAOOPHI JAHHBIX JJIs IPOBEPKU IEepeyuc-
JICHHBIX HIDKE QYHKIUH IPOrpaMMBbI:

Onpenenenne B3aMMHOIO IIOJIOKEHUS IPSIMOM U OKpYKHOCTH. [Ipsimas onuceiBaercss ypas-
HeHueM Y=kX+b. Okpy>KHOCTb C IEHTPOM B Hauajie KOOpAMHAT 3aaaercs paauycoMm R. Pe-
3yJbTaT — JIMHUS U OKPY’KHOCTH HE IIEPECEKAIOTCS, IEPECEKAIOTCS B IBYX TOUKaX, MpsAMas JIu-
HUS SIBIISIETCS KacaTeabHOM K OKPY?KHOCTH.

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

Onpenenenne B3aMMHOIO TIOJIOKEHUS ABYX OKPY>KHOCTEN. OKpYy>KHOCTH 3a1at0TCs KOOpJAUHA-
Tamu eHTpa X,Y u paauycom R. Pe3ynbprar — OKpy»KHOCTH HE ITEPECEKAOTCS, IEPECEKAIOTCS
B JIBYX TOYKAaX, KacatOTCs B OJIHOM TOUYKE, COBIIAIAIOT.

3agaua 9. TpeOyeTcs BBIIIOJIHUTH CTPYKTYPHOE TECTUPOBAHUE TEKCTA MPOTrPaMMBbl, KOTOPas
oIpeJiesieT 3HaUeHHe X B 3aBUCUMOCTH OT 3HAUYCHHUH apaMeTpOB MPOLETypHl.

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, BEpIINHBI KOTOPOTO
COOTBETCTBYIOT OII€PAaTOpaM IMPOTPaMMBI, a YTH MPEICTABISIOT BO3MOKHbBIE BAPHAHTHI TIEpe-
T4 YIPaBJICHHUS.

3agaua 10. B cooTBeTCTBUM ¢ KOHIIENIIMEW MaKCUMAIbHO MTOJTHOTO TECTUPOBAHUS BCEX
MapIIpyToB MPOTPaMMbl OTPEIEIUTh HE3aBUCHUMBIE IMTyTH MMOTOKOBBIX IpadoB, MPeICTaBICH-
HBIX Ha PUCYHKE:
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3apaua 11. {ns 3a1aHHON IPOLIEYPBI COCTABUTH OTOKOBBIH Ipad M COCTaBUTh TECTOBHIE
HAO0OPBI 110 KPUTEPHUIO MOKPBITHS 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;

3apava 12. [y 3aaHHOM MPOIIEAYPHI COCTABUTH IMMOTOKOBBIHN Tpad U COCTAaBUTh TECTOBBIC
HaOOPBI IO KPUTEPHIO TIOKPBITUS 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 ¢dunmmane ucnonp3yercs cucrema ¢ TpaJAMIMOHHOW IIKAION OIEHOK — "oTinudHo'", "xopomro",
"y I0BIETBOPUTENLHO", "HEYAOBIETBOPUTENbHO", "3auTeHo0", "He 3auTeHo" (Hanee - mATUOAIIBHAS CH-

cTeMa).

d)opMa HpOMe)KYTOqHOﬁ aTTeCTAalMU 10 HACTOSIIEH TUCIUIIIIMHE — 9K3dMEH.

[IpuMeHsieMble KPUTEPUHM OIICHUBAHUS 10 JUCIMILIMHAM (B COOTBETCTBHU C HMHCTPYKTHBHBIM
nucbMoM HIY MBU ot 14 mas 2012 rona Ne 11-23):

OrueHka
110 JUCITHUITJINHEC

Kputepun onieHKH pe3ynbpTaToB
00y4eHHUs 0 TUCIUIINHE

«OTIUYHOY/
«3a4TEHO
(oTHuHO)»/
«3a4TEHO»

BricTaBnsiercs oOyuaroriemycsi, 0OHapYy>KUBIIEMY BCECTOPOHHEE, CHCTEMa-
TUYECKOE U TITyOOKOE 3HAHWE MATepUaIOB U3YUYEHHON TUCIUIUIMHBI, YMEHHE
CBOOOMHO BBHIMONHATH 3aJaHMsl, MPEAYCMOTPEHHBIE MPOrPaMMOil, YCBOMB-
WA OCHOBHYIO M 3HAKOMBIN C JIOMOJHUTEIIBHOW JINTEPATYPOH, PEKOMEHI0-
BaHHOI pabouell MporpaMMol IUCIUIUIMHBI; MPOSBUBILIEMY TBOpPUYECKUE
CIIOCOOHOCTH B TOHMMAaHUH, U3JI0)KEHUH U UCIIOIH30BAaHUN MATEPUATIOB U3Y-
YEeHHOW NUCUUIUIMHBI, 0€3yMpeyHO OTBETUBIIEMY HE TOJBKO Ha BOIPOCHI
OwmiieTa, HO ¥ Ha JOTIOJHUTEIBHBIE BOIPOCHI B paMKax pabodeil mporpaMmbl
JUCLUILIMHBI, TPaBUJILHO BBIMIOJIHUBIIEMY IpaKkTUUecKoe 3anaHue. OueHka
M0 UCIUIUIMHE BBICTABIISIIOTCS 00ydYaromemMycsi ¢ y9éToM pe3yJbTaToB Te-
KYILIETO KOHTPOJIS.

Kommnereniuu, 3akperiéHnblie 3a AUCIUIUTHHONW, ChOPMUPOBAHBI HA YPOBHE
— «3TAJIOHHBINY.

«XOpOoIIoy/
«3a4TEHO
(xoporto)y»/
«3a4TEHO»

BeicraBnsercs oOydaronieMycsl, 0OHapyKUBIIEMY MOJHOE 3HAaHUE MaTepua-
Jla U3y4YCHHOU AMCLUIUIMHBI, YCIEIIHO BBITOIHIIOLIEMY IIPELyCMOTPEHHBIE
3aJjaHMsl, YCBOUBIIEMY OCHOBHYIO JIUTEpATypy, PEKOMEHAO0BAaHHYIO paboueil
MIPOrpaMMOM TUCLHUILINHBL; [T0KA3aBIIEMy CHUCTEMATHUYECKUN XapakTep 3Ha-
HUH MO TUCUUIUIMHE, OTBETHUBILIEMY Ha BCE BOMPOCH! OMIIeTa, MPAaBUIbHO BBI-
IIOJIHUBIINH [TPAKTUYECKOE 3aJaHue, HO JOIYCTUBIINN IIPU 3TOM HEIPUHIIU-
nuanbHble omnOKU. OeHKa 1Mo AUCHUIIIMHE BBICTABISIOTCS 00ydaromeMycs
C Y4€TOM pe3yJIbTaTOB TEKYILEr0 KOHTPOJISL.

Komnerennuu, 3akpemniéHHble 3a AUCUUIUIMHON, c(hOpMUPOBaHBI HA YPOBHE
— KIPOABUHYTBINY.

«yIIOBIIETBOPUTEIHHOY/
«3a4TeHo (yIOBJIETBOPH-
TEIILHO)»/

BricraBnsercss oOygaromemycs, OOHapy>KHBIIEMY 3HAHHE MaTephaia H3y-
YEHHOW IMCUUIUIMHBI B 00beMe, HeOOXOIUMOM JJsl JaybHeiIeld yueosl u
npeacTosmed padoTsl Mo mpodeccuu, CIpaBIsIOMIEMYCsl C BBIIOJIHECHHEM
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Onenka Kpurepuu onieHKH pe3ynbTaToB
10 TUCIUILINHE 00y4eHHUs MO TUCIUILINHE
«3a4TEHO» 3aJlaHui, 3HAKOMOMY C OCHOBHOM JIUTEpaTypOol, pEKOMEHIOBAaHHOU paboueit

MPOrpaMMOM JUCUUILIMHBL, JOMYCTUBIIEMY MOIPEIIHOCTh B OTBETE Ha TEO-
peThYecKre BOMPOCH W/WIM TPU BBIIOJHEHUU MPAKTHUECKUX 3aTaHUM, HO
oOjanaroneMy HeOOXOAUMBIMHU 3HAHUSIMU UIS UX YCTPAHEHUS MO PyKOBOI-
CTBOM IMperoJaBaTessi, MO0 HENpPaBUIBHO BBIMOJHUBIIEMY MPAKTHYECKOE
3a/laHKe, HO 0 YKA3aHWIO NPENoaBaTesis BHIIOJIHUBLIEMY APYrHE MPAKTH-
YEeCKUE 3aJaHUs U3 TOTO )K€ pas3zesia IUCLHUIIINHBL. .

Komnerenmuu, 3akpeniéHuble 3a AUCUUITMHONW, CPOPMUPOBAHBI HA YPOBHE

— IOPOTOBBIIY.
«HEYJIOBJIETBOPUTEIbHOY/ | BoicTaBnseTcsa oOyuwaromemMycs, OOHAapy>KUBIIEMY CEpbe3Hble HpoOesl B
HE 3a4TEHO 3HAHHUAX OCHOBHOIO MarepHaja M3yYE€HHOW IUCIHUIUIMHBI, JOMYCTUBILIEMY

NPUHLIUIINAIbHBIE ONIMOKU B BBINOJIHEHUH 3a/laHUM, HE OTBETUBILEMY Ha BCE
BOIIPOCHI OMJIETa U JIONOJHUTENIbHBIE BOIPOCHl M HEMPABUIIBHO BBIIIOJIHUB-
1IeMy MpaKkTHYECKOe 3aJlaHue (HeMpaBUWIbHOE BBIMOJIHEHUE TOJIBKO MPAKTU-
YECKOI'0 3aJaHus HE SBJACTCS OJHO3HAYHOW NPUYMHOM JUIsl BBICTABIICHUS
OLIEHKU «HEYJIOBJIETBOPUTEIbHO»). Kak mpaBuiio, olleHKa «HEYyI0BJIETBOPH-
TEJILHO CTaBUTCS CTYJCHTaM, KOTOpPBIE HE MOTYT MPOAOJDKUTH OOyYeHHUE T10
o0pa3oBaTeNpHON MporpamMme 0e3 JOMOJIHUTENbHBIX 3aHATUH IO COOTBET-
cTBytomel aucuumiuHe. OlleHKa M0 JUCLUHUIUIMHE BBICTABISIOTCS 00y4aro-
LIEMYCS C YYETOM pe3yJIbTaTOB TEKYIIErO0 KOHTPOJIA.

KomnereHun Ha ypoBHE «IIOPOTOBBINY, 3aKPEILIEHHBIE 33 JUCLHUIIIINHON, HE
c(OPMHPOBAHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4ebHoe 1 yueOHO-1a00paTOpPHOE 000PY10BaHHE

J1s1 npoBe/ieHUs! JTeKIMOHHBIX 3aHATHI UCIOJIb3yeTCsl ydeOHas ayAUTOpHs JUIsl IPOBEIEHUS
3aHATUA CEMHHApCKOr0 THIA, IPYNIOBBIX M WHAMBHUIYAIbHBIX KOHCYJBTAl[Ui, TEKYLIETO KOHTPOJIA U
MPOMEXKYTOYHON aTTECTAlMH, OCHAIEHHAs CICIHAIM3UPOBAHHON MEOENbI0; TOCKON ayJauTOPHOM; me-
MOHCTPALMOHHBIM 000PY0BaHHEM: ITEPCOHATLHBIM KOMIBIOTEPOM (HOYTOYKOM); IIEPEHOCHBIM (CTaIHO-
HapHBIM) IPOEKTOPOM.

Jl1s1 npoBeeHUs 3aHATHII JIAGOPATOPHOIro THUIA HCIIONB3yeTCs ydeOHas ayTuTopus ajs Ja0o-
paTOpHBIX paboOT, BHIMOJHSAEMBIX B KOMIBIOTEPHOM KJIACCE, OCHAIIEHHAas CIENUaTU3UpOBaHHON Mebe-
JIBIO; JOCKOW ayJUTOPHOMW; NEPCOHAIBHBIMU KOMITBIOTEPAMH, CBSI3aHHBIMU JIOKAJIbHOW BBIYHCIUTEIBHOU
CeTbhIo ¢ noAkIroYeHueM k cetu Murepuer u nocrynom B DMOC ¢unmana, yKOMIJIEKTOBaHHAsI CTOMKOM ¢
aKTHUBHBIM CETEBBIM 000pYI0BaHNEM (KOMMYTAaTOPaMHU M MapIIpyTH3aTOPaMH).

Jl1st caMocTOSATe/IbHOM padoThl 00yYaloMMXCs M0 AUCLUUIIIMHE UCTOIb3yeTCs MOMEIICHUE IS
CaMOCTOSITENTbHON paboThl 00YYarOIMXCs, OCHAIIEHHOE CIEIMATU3UPOBAHHON MeOenblo; T0CKON ayu-
TOPHOMH; MEepCOHAILHBIM KOMITbIOTEpaMH € MojakioueHneM k cetu MurepHer u nocrynom B OUOC ¢u-
nuana.

IIporpammHoe obecnevyenue

[Tpu npoBeeHNH JEKIIMOHHBIX 3aHATHH MpelycMaTpUBaeTCs NCIOIb30BaHue naketa Microsoft
Office.

[Tpu npoBeneHnM 1a0OPAaTOPHBIX PAOOT CTYACHTAMU MPEIYCMaTPUBACTCS UCTIONb30BaHUE CPEJIbI
paspabotku Visual Studio, mporpammbl N-Unit (CBoGOaHAS TUIICH3US, YCIIOBUS UCITIOIB30BAHUSI 110
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cchUIKe: http://nunit.org), mporpammel Jmeter (CBoOOHAS TMIIEH3US, YCIOBHS HCIIOB30BAHMSI 11O CCHLII-
ke: https://jmeter.apache.org/), TekctoBoro pemakropa Microsoft Word mist opopmieHust oTueros.
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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 /
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