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AHHOTALNA

ABTOMATH3aIMs COCTABICHHS YIeOHOrO PAaCIHMCAaHMS B BBICIIEM y4eOHOM 3aBeJleHNH — BaxkHas npobiema. C ma-
TEMaTHYECKOH TOUKHM 3pEHHsI, ITO 3aja4a IIeJI0UNCICHHOTO IporpaMMupoBanus. CII0XKHOCTD €€ PEelIeHUs CBsi3aHa
CO 3HAYNTEIBHOH Pa3sMEpPHOCTHIO pelraeMoi 3amadu, OOJBIIMM KOJTHYECTBOM OTPAaHHYCHUI, BOZMOKHON HEIH-
HEHHOCTBIO IeNIeBOI (PyHKINH, CIOKHOCTBIO (popMaH3aluyl OTJEIbHBIX TPEOOBAHUH K ONTHMAIBFHOMY ILIaHY.
Jlns pemieHust TaHHOW 3a/1au¥l OBUIN TTOTIBITKY IIPHMEHEHUS] CaMOT0 HMIMPOKOTO CIIEKTPa METOIOB ONTHMH3AIIH:
METO/IOB JIMHEITHOTO IPOTpaMMHUPOBAHHS, COKPAICHUS Pa3MEPHOCTH 3a/1a9H, KITaCTePH3allH, areHTHOTO MOJIEIIH-
pOBaHMs, Pa3HOBHUIHOCTH IT'€HETHUECKOTO aJITOPUTMa, IIpocTeliniero nepedopa ranoB. Bee aTu MeToxs! He rapaH-
THPYIOT MOJyYEHHS 32 pa3yMHOE BpeMs d((QEKTUBHBIX IUIAHOB, OJHAKO MHOTHE CIIOCOOHBI HAXOIHTH JIOCTATOU-
HO XOpOIINE pelIeHus. TakKe CymecTBYIOT TeXHHUECKHE TPYAHOCTH, CBSI3aHHBIC C HEOOXOUMOCTHI0 00paboTKN
OonbIINX 00bEMOB JaHHBIX. 3HAUUTEIBHOH MPOOJIEMOIl P aBTOMATH3alUK MOTYT CTaTh M OpraHHU3aI[HOHHBIC
0COOEHHOCTH KOHKPETHBIX BBICIINX YYEeOHBIX 3aBEJCHHUIL, YTO CO3/aeT BBICOKHE TPeOOBaHUS K NEPEHOCHMOCTH
1 HAaCTPOIKe MPOrpaMMHOTO IIpoayKkTa. Tem He MeHee, Ha PhIHKE CYIIECTBYET PsIJI IPOTPaMM, O3BOJISIONIHX B J10-
CTaTOYHOU cTerneHu (p(HEeKTHBHO pemars 3a1ady aBTOMATH3AI[MH COCTABICHUS y4eOHOTO paclucaHus, QyHKIUH
KOTOPBIX PacCCMOTpPEHBI B cTarbe. /It BCeX MPOTrpaMM XapaKTEepPHO TAKXKe PEeIICHHE BOMPOCOB JOKYMEHTHPOBa-
HHS MPOLIECCOB, CBSI3aHHBIX C COCTABJICHHEM pPACIUCaHHs, BOSMOKHOCTh COCTABICHUS PA3IUYHBIX BHOB pac-
MHCaHMIl MpernogaBareieil, Tpyni CTYJICHTOB U ayIUTOPHil, BOSMOKHOCTh 3KCIOPTa PACIUCAHUN B MPOTPaMMBI
Word n Excel Microsoft Office, aBroMaTndeckoit oTripaBky 1o mnoure u aAp. OxHAKO BO BCEX MPOrpaMMax HMeeTcs
(GyHKIMS py9HOTO BBOJIA U KOPPEKTHPOBKH CO3aHHOTO PACIHCAHMS, YTO KOCBEHHO YKa3bIBaeT HAa BOBMOKHOCTh
YCOBEPIICHCTBOBAHUS IPUMEHSIEMbBIX aJTOPUTMOB.
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ABSTRACT

KEYWORDS

Automating of scheduling in a university is an important issue. From a mathematical point of view, this is an in-
teger programming challenge. The complexity of its solution is associated with a significant dimension of the
problem being solved, a large number of restrictions, possible nonlinearity of the objective function, the complex-
ity of the individual requirements formalization. There were attempts to apply the widest range of optimization
methods to automate scheduling in university: linear programming methods, reducing the dimensionality reduction
methods, clustering, agent modeling, genetic algorithm, the simplest brute-force plans. All these methods do not
guarantee efficient plans obtainment in a reasonable time but many are able to find fairly good solutions. There
are also technical difficulties associated with the needs of the large amounts of data processing. Organizational
characteristics of specific universities also can become a significant problem with automation, which creates high
requirements for portability and customization of the software product. Nevertheless, there is a number of pro-
grams that allow solving the scheduling automating problem, and some of this programs functions are considered
in this article. All programs are also characterized by solving issues of documenting the processes associated with
scheduling, including the ability to compile various types of schedules, the ability to export schedules into Word
and Excel, automatic mailing etc. However, all this programs have a function of manual adjustment of the created
schedule, which indirectly indicates the possibility of improving the applied algorithms.
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qu6HHﬁ IpoLECcC B BBICIIEM Y4eOHOM 3aBEICHUH JIOCTATOYHO CIOXKEH, U ero A QeKTUBHAS Op-
raau3anys TpeOyeT 3HaunTeNbHBIX yeunuid. OUH U3 KIIOYEBBIX (aKTOPOB OPTaHU3alNN Y4eOHOTO MPo-
1ecca — COCTaBJICHUE PacIUCaHMsl 3aHATHH, KOTOPOE NPU3BAHO 00ECIIEYNBATH PABHOMEPHYIO HAarpy3Ky Kak
IUTSL CTYZIEHTOB, TaK W MperoAaBaTesield, paBHOMEPHO HMCIIOJIb30BaTh ayAUTOPHBIN (DOH C YUETOM CIEIH-
($uKM pa3TMYHBIX TOMENICHUH (J1abopaTopuu Ui MPOBEACHUS 3aHSATHI 0 KOHKPETHBIM IIpeIMeTaM, 10-
TOYHBIC ayAUTOPUH, AyAUTOPUH CO CIIELHUATIBHBIM TEXHOJIOIMUECKUM 000PYIOBAaHUEM U JPYTHE BAPUAHTHI
crnenuuKy ayTuTOPHii), COKPAaTUTh 3aTPaThl BPEMEHH Ha MEPEXOAbl MEXIy ayAUTOPHUSIMH, YUECTh MOXKe-
naHus npenojasareiei u T. 1. Ocobas 3aja4a Mpu COCTaBICHUH PACIIUCAHUS — €T0 MOJU(PHUKAIINS, HAPH-
MEp B CBS3M C 3aMEHOI npenoaasareis (YTO BaXKHO B YCIOBUAX BBICOKON TEKYUYECTH KaJpOB, BHI3BAHHOM,
B TOM YHCJIE, U3MEHEHHUSIMU B chepe BBICIIEro 00pa30BaHusl), KOTJa K OIMMCAHHBIM BhILIE TPEOOBAHUSM J10-
OapnsieTcsi TpeOOBaHIE MUHUMHU3AIMHA U3MEHEHHH B paHee COCTABICHHOM pacrnucanuu. M3 atoro cienyer
Oonee o0miast 3aa4a COCTABICHUS YCTOHYMBOIO PACIUCAHUs, T. €. TAKOIO PACIUCAHUs, KOTOPOE MOXET
OBITBH JIETKO CKOPPEKTUPOBAHO B CBSI3U C MOSBICHUEM HOBBIX TPEOOBaHMI W/WIM 3aMEHOHN TpenoaaBaTesei.
‘Yka3zaHHas BBIIIE 3aJ1a4a SIBJISIETCS] OYEBHUHBIM 00BEKTOM JIJIsl aBToMaTh3annu. Ee HeomHoKpaTHO IbITa-
JIUCH PEINTh M CIEIHANCTH Ha YPOBHE BBICIINX yUeOHBIX 3aBefeHUH (fanee — By3), B 4acTHOCTH, B DI’ BOY
BO «Bonrorpanckuit I'ocynapctBeHHbli TexHnuecknii YHUBEPCUTET», U COCTABUTENH PA3IUYHBIX KOMITBIO-
TepHBIX porpamMMm. OHAKO HU OJHO peIIeHUe He YIOBIETBOPSET B MOIHOM Mepe TpeOOBaHHUSIM KOMILIEKC-
HOI aBTOMAaTH3allly, I03TOMY B OOJIBLIMHCTBE MPOrPaMM MIPELYCMOTPEH PEXHUM PYUHOTO PEAAKTUPOBAHHUS
pacnucaHusi, KOTOPBIHA MO3BOMISIET U3MEHNUTH YKE COCTAaBIEHHOE aBToMarndecku. CyIecTBOBaHME TaKOToO pe-
YKMMa TIOKa3bIBAET, UYTO COCTABJICHHOE aBTOMAaTHYECKOE paclrcaHie alpruopu pacCMaTpUBAIOT KaK YepHOBOE,
HE B MOJHOI CTENEHM YJOBJIETBOPSIOIIEE 3aIIpocaM I0JIb30BaTelIs U TpeOyroliee BHECEHHUST KOPPEKTUBOB.
OTMeTuM, 4TO C 3a7a4yell coCTaBIEHMs paclMCaHMs TECHO CBA3aHa 3ajjadya ero JJOKyMEHTHPOBAaHMS,
B TOM YHCJIE pacyeT Harpy3Kd Ha OCHOBAHMM Y4YeOHBIX IJIAHOB, CO3JaHUE PACTIHCAHUS I OTAEITbHBIX
TPy U IpernoAaBareieil, Mepechbulka ero KOHEYHbIM M0Jb30BaTENAM, paclevyarka, pa3MelleHe Ha caii-
Te. DTH 3a/1a4¥ B TON MJIM MHOMN CTENEHM PellaloT MHOTHE KOMMEpPUYECKHEe KOMIbIOTEPHBIE MPOTPAMMBI.
Iens cTaThu — U3ydeHHE HA IPUMEPAX POCCUMCKUX IIPOrPaMMHBIX NPOAYKTOB, PEATH3YIOIINX COCTAB-
JICHWE PACIIUCaHMsl, BOIIPOCa, OYEMY Ha COBPEMEHHOM YPOBHE Pa3BUTHSI BBIYUCIUTEIBHON TEXHUKH OCHOB-
Has 3aj1a4a aBTOMAaTH3allM1 COCTaBJICHUS paclUcaHus 10 cux nop 3¢dexkruBHoO He pemieHa. Mcxons u3 mo-
CTaBJICHHOH 337341, PACCMOTPUM MOJIEIb COCTABIEHUS PACIUCAHNUS, a TAKKE CAeIaeM 0030p METOAOB pe-
LICHUS 3aa4d C 00CYXKJAEHUEM BO3MOXKHBIX IPOOIEeM C MPUMEHEHHEM OTAEIbHBIX METOJOB Ha MPAKTHKE
Y JIaJTUM CPaBHUTEIHHOE OMMCAHUE POCCUHCKUX ITPOrpaMM, aBTOMATU3UPYIOIUX COCTABICHUE PACIIMCAHUSL.

METOAbI NCCNEAOBAHUA

3ajiaua cocTaBJICHUs paciiucanus HOPMUPYETCs OMMCAHUEM CIICIYIOIIUX MHOKECTB: Tpymi G, 3aHATHI
S, ayauropwmii A, nipertonaBateneid P u equawn Bpemenu (map) W. Kakawlid U3 2IeMEHTOB 3THX MHOKECTB
MOYKET UMETh JOMOJHHUTEIBHBIC XapaKTEPUCTHKH (UTO MOXKHO Y4YECTh Yepe3 OTOOpaKCHHE MHOXKECTB), Ha-
NPUMED: 3aHATHS MOKHO PA3/IENMTh HA JICKIMOHHBIE S , IPAKTUYECKHE Snp_ ¥ 1a0OpaTopHbIE S 5 ayIMTOPUH
MOYKHO Pa3JIeNIUTh [0 YHUCICHHOCTH U OCHAIIICHHOCTH 000PY0BaHUEM; TPYIIIBI MOYKHO Pa30UTh Ha MOATPYII-
bl U O0BEAMHATH B IOTOKHU U T. 1. MHOXkeCTBO mianoB onpenensitor kak X =G US U A UP U W | Kaxnpiii
AIIEMEHT JAaHHOTO MHO)KECTBA MPUHUMAET 3Ha4eHUs | (aHHAs ayJUTOpHUs B JAaHHOE BpeMs 3aHsTa JaHHOU
rpynmnoi u npenogasareneM) wiu 0. UHcao 3IeMEHTOB 3TOI0 MHOKECTBA (KOTOPOE MOXKET OBITH TIPOrpaMM-
HO peaM30BaHo, HAIIPUMED, B BHUJIE YETHIPEXMEPHOTO MAaCCHBA) 3aBHCUT OT KOJIMYECTBA HIIEMEHTOB B MHOXKeE-
ctBax G, S, A, P, W. Ecnu nns cpenneit mkonsl ¢ 40 knaccamu, 50 ayauropusmu, 10 yacamu 3aHATHI exe-
JTHEBHO B TCUCHUU O MHEH HENENH M MEAAroTHIECKUM COCTaBOM B ycioBHBIC S50 uenoBek u 50 BUIOB 3aHsI-
THH gmrcio saeMeHToB MHOXecTBa X 300 10°, To 1t cpemHero By3a 3Ta BEIUYMHA B COTHH pa3 OOJIbIIE, U4TO
CO3IaeT CIMKHOCTH YK€ Ha dTare XpaHeHHus WH(POpPMAIIUY B TIaMSITH KOMIIbIOTepa. PasMepHOCTh 331241 MO-
JKeT ObITh MOHIKEHA TEXHUUECKUMU crioco0amu. Tak, OJHOTHITHBIC 3aHITHUS OTHOCSAT TOJBKO K HEOOJBINOM
YacTH IPYIII, YTO MO3BOJISET BHavane copmupoBar MHOXKeCTBO, G \US 1 Ha HEMYCTHIX dIIEMEHTaxX JaHHO-
ro MHOXecTBa popmupoBaTh X. Eciiu umeercst u30bITOK ayniuTOpHOTO (DOHIA, TO MHOKECTBO A MOXHO Jie-
KOMITO3UPOBATh Ha YacTH (KOpITyca), IPU 3TOM 3aHSTHS OIPEISIICHHBIX TPYII OY/IyT BECTUCh B KOHKPETHBIX
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KopIycax (HarmpuMep, IPOBOJUTh O0yYEHHE CTYICHTOB, 00YYAIONIMXCS 10 XUMHYSCKUM CIICIIUATEHOCTSIM,
B OIHOM KOpIIyC€, a [0 SKOHOMHUYECKUM — B IpyroMm). IIpaBna, 3To BeeT K yBEIUUECHUIO [IPOCTOS ayIUTOPH,
CHIDKCHUIO THOKOCTH paclCaHusl [IPH, HAPUMED, MOSBICHUH HOBBIX CIICIUAILHOCTEH U JPYTHM BO3MOX-
HBIM HETaTUBHEIM 3(deKTaM Mpu pemeHny 3a1adu. AHATOTHYHBEIM 00pa3oM, €CITH MPeTIoIaBaTeNin 00pa3oBa-
TEJILHON OpraHn3aliy 3HAYUTEJIbHYIO YaCTh BPEMEHH 3aHSAThI POBEIEHUEM OJHOTHUITHBIX 3aHSATHH, TO MOX-
HO 3aKpEeIUTh OHY ayJJUTOPHIO 38 HECKOJIBKHMHU MPEIoiaBaTelsiMu, co3/1aB MHOKecTBO A \U P . OnHako Ta-
KHE TeXHHYECKHE MTPUEMbI HE BCETIa BO3MOXKHBI, YTO O0YCIIOBIMBACT 3HAYUTEIHHYIO Pa3MEPHOCTh 33/1a4H.

Ha mHOXecTBO ruiaHoB X HaJlaraloTcsl OrpaHUYCHUS, CBSI3aHHBIEC, B YACTHOCTH, C TE€M, YTO B OJIHO
U TO K€ BpeMsi B ayIUTOPUU MOXKET OBITh He OoJiee OJHOW TPYIIIBI WIH OJHOTO TOTOKA. DTO OTrpaHuyYe-
HUE MOXKHO ()OPMAITU30BaTh Kak:

<
xlsapw+ stapw Tt stapw - 1 (1)
31ech X — 2MEMEHT IUIaHA 3aHATHH, OTHOCSIIMICS K rpymnme g =1, 2... M, 3aHATHIO ¢ HOMEPOM g, ay-
JUTOPUU C HOMEPOM @, IPEToaBaTellio p U nape w; 3HaueHue x =1 03HaJaeT, 4TO Takoe 3aHATHE B Mapy
W IPOBOAUTCS, a 3HaueHue x =0 03Ha4aeT, YTO HEe MPOBOAUTCS.
AHAJIOTMYHO, ayTUTOPUsl HE MOXKET OBITh 3aHATA OJHOBPEMEHHO HECKOJIBKMMU IPYIIIaAMH:

XtpwT Fgapw Tt Xgaipw <lwurtn., 2)
31eCh 3HAYCHUS X, g, S, d, p, W HHTEPIPETUPYIOT aHAIOTHYHO (opmyre (1). BonbIIMHCTBO OorpaHuYeHH
MOXKET OBITh TIPEICTABICHO B IHEIHOM BHe [badkuna, 2008]. [Tpu 3TOM orpaHuveHws, KaK MPaBHUIIO, Ha-
JIararTCs Ha OJIHO M3 MHOXECTB (Hampumep, rpenojanareis pl, padorarmommuil 3aBeayonmM Kadeapoi,
HE MOXKET BECTH 3aHATHUS B MOHENEIHHUK BO BPEMsI €KEHEEIbHOTO COBEIIAaHMs), YTO YBEINYMBAET KOJIH-
YECTBO OTPAaHWYCHUN W 3HAYMTEIHFHO YBEITMUMBAET BPEMS PEIICHUS 3aaquu.

Cpenu mianoB X, yIOBICTBOPSIOUINX NOCTABIEHHBIM OTPaHMYEHUSIM, HEOOXOIMMO BBIOpATh ONTH-
MaJIbHBIH MaH. I 9TOro cocTaBisioT neiaeByto GyHkuuoo F, yduThIBaIONIyI0, B 4aCTHOCTH, IIPEIIOYTe-
HUS TIpenojaBaresied o BpeMenu 3auatui f: PxW—[0... 1], BaxnocTu 3auatuii u T. 1. OueBuaHO, pac-
CMOTPEHHBIE 3JIeMEHTHI (DYHKIIUU MPEIIOYTEHUS UMEIOT JTMHEHHBIA XapaKkTep U MOTYT ObITh OObEIUHEHBI
C IPyTUMHU DJIEMEHTaMU 1eIeBOH (DYHKIIMHM NPU MOMOIIH CJIOKEHUS, YTO ONpeeseT ee o0mii BUI KaK
nuHeHOHN (yHkmuu. K coxkaneHuro, psaa KpUTEPHEB ONTUMAIBHOCTH MOXET OBITh HETWHEHHBIM. Hampu-
Mep, TOXKEJAHHsI O COKPAIIEHNH BPEMEHH NEPEX0/1a MPENoiaBaTesieil U rpyn MeXIy ayAuTOpUsIMHU, ode-
BHJIHO, IMEET XapaKTep HEJIUHEHHOH 3aBUCUMOCTH f,: PXAXWXAXW—[0...1], f,: GXAXWXAXW—]0...1],
TaK KaK JOJKHO YUYUTHIBATh MOJIOKEHUE TPYIIBI KaK B TAHHBII MOMEHT BPEMEHH, TaK W B TIPEIbITYIIIHI.
Hcrnonp3oBaHue B MOJENH HETMHEHHBIX (DYHKIMIA 3HAYUTEIEHO YCIOKHICT PEIICHHUE 3a][auu.

OTenbHBIA BOMPOC TSI UCCIIEOBAHNS — BO3MOKHOCTD BKIIIOUCHUS B IeNIeByt0 (QyHKIUIO TpeboBa-
HUA 00 YCTOMYHMBOCTH PEMICHUS, KOTOPOE MOXKET MPOBEPATHCA, B YACTHOCTH, IKCIIEPUMEHTAIFHBIM CITO-
co0OOM uepe3 BBeJICHHE CIIy4alHbIX BOZMYIICHUN U U3y4YE€HUE U3MEHEHHI MOJTYYEHHOTO HOBOTO ONTHMAIb-
HOTO IJIaHa [0 CPaBHEHHUIO C MEPBOHAYATIBLHO COCTABICHHBIM.

OnucaHHBIE BBIIIE 0COOCHHOCTH MOCTAHOBKHU 3aJ]a4ll COCTABJIEHUS PACIHUCAHUs By3a OMpEnels-
I0T CJIOXHOCTh BBIOOpa MHCTPYMEHTapus ais peumeHus. [lanHas 3anada sBiasercss NP-IIOMHONW MHOTO-
JKCTpeMaJbHOM KOMOMHATOPHOM 3a7a4yeil ¢ GOJBIINM KOJIMYECTBOM orpaHudeHui [Tumupraneesa, ['pu-
muH, 2017]. B 601pIIMHCTBE ClTydaeB ee MOXKHO paccMaTprBaTh Kak 3ajady IeI0UHNCICHHOTO THHEHHOTO
nporpamMmmupoBanusi. CyliecTByeT HECKOJIBKO MOAXOA0B K PEIICHUIO MOJOOHBIX 3a/1a4, B YaCTHOCTH, Me-
TO/BI, OCHOBAaHHBIC Ha JIATPAHKEBOM JCKOMITO3UITMN MOJICIIM Ha PSIJT OMHOMEPHBIX 3amad [Jlebener, 1994],
pasnuyHble MOAH(UKANN cuMILIekc-mMeTona [ Xy, 1974; Jlebenes, 1994]. Bce aTi MeToasl UMEIOT ode-
BHUJHBIC TOCTOMHCTBA U HEOCTATKH, B YaCTHOCTH, TPeOOBaHUE O JTMHEHHOCTU M OTPaHMUYCHUH, U Leje-
BOH (yHKIMHU. PacripocTpaHeHbl MONMBITKA HAaWTH oOIee penieHne JaHHOW 3a/laqd U IIPH MTOMOIIHU APY-
TUX METOJIOB, TAKMX KaK KIIACTEPH3allns, NCIOIb30BaHNE TeHETHUECKUX alrOpuTMOB | T. 1. [Huzamosa,
2006]. Kpome Toro, pa3BUTHE COBPEMEHHOW TEXHUKH IMO3BOJISIET MCIOJIB30BaTh METO] Imepedopa, oaHa-
KO JIJIsl pEIICHMs 3a]]a4l B pa3yMHBIE CPOKM OH TIOJ[pa3yMeBaeT paciapajieTuBaHue mpoiecca nepedopa,
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YTO CO3[ACT, B TOM YHCJIE, TEXHUUECKHE CIOKHOCTH. MeTOoibl, OCHOBaHHbBIC HA JEKOMIIO3ULIIMU MOJEIIH
(marpumep, paccmotpennblil T.C. babkunoii [2008] moaxox areHTHOrO0 MOAEIUPOBaHUs), B 00LIEM CITy-
yae HeAPPEKTHUBHBI, TAK KaK MEXAY Pa3IMYHBIMHA YaCTSIMHU MOJCIH UMEETCS CUIIbHAsl CHHEpreTHYeCcKast
CBSI3b U€PE3 OCTAIbHbIE KOMIIOHEHTHI MOJIE/IH (HapuMep, ONTUMHU3ALUs PACIIUCAHUS OJHOTO IperoaBa-
TeJsl yXyIIIHUT pacIiCaHusl APYTUX MpenojaBareiei, Tak Kak 3aiiMeT HawIydllee BpeMs U ayJUTOPHH).

B uenom u ¢ TeopeTnyueckoi, U ¢ MPaKTUYECKOM TOUYEK 3pEHUS pa3BUTHUE 3aJjaul O COCTABJIEHUHU pac-
MUCAHMs B HACTOSIIIMI MOMEHT NpoJoJnkaeTcsa. Bee paccMOTpeHHBIE BbIIIE METObl HE TAPAaHTUPYIOT HO-
Jy4yeHHe B pa3yMHOE BpPEeMs HAWIIYUIIUX [UIAHOB, OAHAKO MHOTHE CIIOCOOHBI HAXOAUTH JOCTATOYHO XOPO-
mue pemeHus. Tem He MeHee, HH(QOPMAaMOHHBIN PBIHOK COAEPIKUT OOJIBIIOE KOJTMYECTBO OTHOCHUTEIb-
HO 3(QQEeKTUBHBIX IPOrPAMMHBIX IPOLYKTOB, CIIOCOOHBIX aBTOMaTH3UPOBATh IPOLIECC COCTABIEHUS pac-
MUCaHUs Ha OCHOBE 0a30BBIX TPEOOBAHUI K €ro ONTUMAaJIbHOCTH.

PaccmoTpuM HECKOIBKO TPUMEPOB TAKUX MPOTPaMM.

MPOrPAMMA «PEKTOP-BY3»

PaccmarpuBaeMasi KOMIBIOTEpHAS MPOTpaMMa MO3BOJISIET aBTOMATU3UPOBATh TPYAOSMKUM MPOIIECC
COCTABIICHUS PAaCMUCAHUs, MOIYYHUTh €IMHOE IIEKTPOHHOE XPAHMIHIIE HEeoOX0AuMOH HHPOpMALIHT
o Hem. MuTepdeiic mporpammbl «PekTop — By3»' /i MOBBIMICHHS dPPEKTUBHOCTH pabOThI UMEET 4 pa3-
nena (Bkianku): «Crnuckmy, «Harpyskmy», «Pacniucanue» u «3ameHs». B pazgene «Couckuy moiab30Ba-
TEIb MPOTPaMMBI MOXKET BBOIUTH HH(POPMAIUIO, HEOOXOAMMYIO /JIsSi COCTABICHUS PACIIMCAHUS, PEJaKTH-
poBaTh ee W medararb. DTO MOTYT OBITh JaHHBIE O Kadeapax ydeOHOTO 3aBEACHUS, HMEIOIINXCS CIEIH-
aJIbHOCTSIX, FPYIINax, MPErnojgaBaeMbIX JUCIUIUIMHAX, ayJIUTOPUSIX Pa3IUYHBIX THUIIOB, BUAAX 3aHATHIM.
Bxnanka «Harpysku» mo3BossieT padoTtats ¢ mHGOpMaInue o0 yueOHBIX 1aHax (B TOM YHCIe, IS Ka-
JKJIOM CTICIIMAIBHOCTH OT/ICNIbHO), HAarpy3Kax KakK MperojaBareliei, Tak U CTYJICHTOB, paclpeAeIiCHUH Ya-
COB Ha HeJeTbHBIN Mepuo (B mpeenax 0JHOTO CEMECTpPa), OTYeTax O Harpy3ke Kak BCEro By3a, Tak U Ha-
rpy3ke Kadeapbl 1 KOHKPETHOTO MPeroiaBareis. 31eCh TaKKe MoIpa3yMeBaeTCs BBOJI, PeIaKTHPOBaAHUE
W medath JaHHBIX. Pasznen «Pacmucanue» oTpakaer IMaBHOE COJEp)KaHHE JTAaHHOW mporpaMmbl. B sTom
paszesie MOKHO COCTaBJISITh YUeOHBIE pACTTUCAHMS HE TOJIBKO MO TPYMIaM YUYaluxcs, HO U O Mpernoaa-
BaTeJsM, ayIuTOPHSIM, a TaKKe TI0 BCeMy By3y B 1menoMm (puc. 1).

Cnvckn | Harpyskm Pacnwcanel SaMeHbl‘

—
Tpynnei ||_|DEFIOAaBaTe}'IM H Ayantopmm | BY3 ‘

MoHeaenbHmk, 30.08.10

BropHuk, 31.08.10

Cpega, 01.09.10

Yertsepr, 02.09.10

MatHnua 03.09.10

06w, couponorus (cemmHap)

06w, ncuxonorus (cemunHap)

Orteu. nctopus (nekums)

O6LL. coymonorms (nekums)

Cou,. ncuxonorus (nekums)

N

Oteu. nctopwma (nekums)

Cou,. ncuxonorus (nekums)

Cou, nevxonorua (cemuHap)

®unocodus (cemmHap)

O6LL. Nncnxonorus (nekuus)

w

Oreuy. uctopus (cemmHap)

O6uL. coumnonorms (nekums)

06w, ncuxonorus (nekums)

®unocodus (nekums)

®unocodus (nekuma)

[pynna (notok)| [Map Bcero | MNap B Heaento [Avcuvnanta Mpenosasatens Bua 3aHaTnA AyauTopua CnapuBaHve
1 0213m 10/0 A Ortey. uctopus XpyHos A.Tl. CemunHap - Her
2 0213m 26/2 2/2 06w, ncuxonorus 3eneHos .M. Nekuns - Hert
3 0213m Al /1 dunocodus Moranos AW. CemuHap - Hert
4 0213m 10/1 1/1 Coly. ncuxonorus 3eneHos V.M. CemuHap - Her
5 0213m 19/1 2/2 Cou,. ncuxonorus 3enexHoB V.M. JNlekums — Het
6 0213m 22/1 2/2 Oreu. uctopwa XpyHos AT, Nekups _ Het
7 0213m 91 2/2 06, coumonorma Heweper C.M. JNekuma - Hert
8 0213m 9/0 N 06w, counonorvs Heueper C.M. CemuHap — Het
9 0213m 13/0 /1 06w, ncuxonorus 3eneHos .M. CemuHap - Het
10 | 0701, 0213m 15/2 2/2 dunocodus Motanos A.N. Jlekups - Her
McTounuk: [rector.spb.ru]
Puc. 1. Bug nHtepdelica nporpammbl «PekTop-By3». Pa3gen «PacnvcaHune»

' IIpoepamma «Pexmop—Bys». Pexxum nocryna: http://rector.spb.ru/ (nara obpamenns: 01.09.2018).
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Taxoke B mporpaMMe UMeeTcsl pasiesl «3aMeHb», KOTOPBIU MoJjpa3yMeBaeT oleprupoBaHnue 3aMeHaMHU
MIPENoIaBaTeIbCKOTO COCTaBa 0e3 HapyIICHHs ONITHMAJIBHOCTH PaCIIHCaHMUS.

[Iporpamma mo3BossieT paboTaTh B aBTOMAaTHYECKOM, PyYHOM W KOMOMHHPOBAaHHOM PEKUMax, MpH-
4eM MepexoJl MeXKAy HUMHU BO3MOXKEH Ha JIF0OOM dTarne COCTABJICHUS paciucaHus. ABTOMaTHYCCKUH pe-
JKUM CIIOCOOEH YUYHUTHIBATh Pa3iU4HbIe TPEOOBAHUS MO PACIPENCICHUI0, a PyYHOH PEKUM, B CBOIO OdYe-
peab, uMeeT (PYHKIIUIO MMOJICKA30K.

l'otoBOE pacmmcanue 3aHATHI MOXHO COXpaHUTh B popmarax doc (Microsoft Word), xIs (Microsoft
Excel) niu html.

MPOrPAMMA «3KCMPECC-PACNMNCAHUE>»

Dta nporpamma’ npeHa3HaYCHA [T aBTOMATH3AIUHU JESATEIbHOCTH COTPYAHUKOB Pa3InYHbIX BY30B
OTHOCHTEJILHO MPOoIiecca COCTABICHHUS paciucanus 1 paboTel ¢ HUM. OHa MO3BOJISET YUUTHIBATH ACTICKTHI
OYHOTO ¥ 3a0YHOTO OTJEICHUS, TPOBOANMBIX MPAKTHK, YK3aMEHOB, KOHCYJIBTAIIUN WIIH APYTUX JOTIOTHH-
TEJIbHBIX 3aHATHH, BOZHUKAIOIINX 3aMEH MpernoiaBaTesiei Win ke U3MEHEHUE Harpy3KH B TEUEHHE CEMECTpa.

31ech TakKe HMEIOTCSI TPH CII0co0a COCTaBICHHSI pACIMCAHUS: aBTOMAaTHYECKHUI, PyYHOH, KOMOWHU-
pPOBaHHBIA. YYUTHIBAIOTCS PA3TMYHbBIE OTPAHMYCHHS, METOINYECKIE THH, COBMEIICHHBIC TPaQUKN ydacT-
HUKOB y4eOHOro mpouecca. ABTOMaTn4ecky COCTaBIEHHOE pacCaHue MOXKET MOoABEepraThcsi 00padoTke
B PYYHOM PEKUME, €CIIN HEOOXOAMMO YTO-TO CKOPPEKTUPOBATH, HCIIPABUTb, TOMONHNTE. Win, Hao0oporT,
MOXKHO HadaTh C PyYHOTO BBOJIa, a MOCJE YEro MPOJOJDKUATh B aBTOMaTH4YeckoM pexknme. Ha pucynke 2
MOKa3aH BapuaHT CO3JJaHHOTO B MpOrpaMMe «DKCIpPECC-pacucaHue» pacluCaHus 3aHATHI.

N N
IMnaHLweT 3aHATUIA 1
M 11 Centsbps 2017 BT 12 Centabps 2017 Cp 13 Cenrsabps 2017 Yt 14 Centabpa 2017 M7 15 CenHtabpsa 2017 C6 16 Centsbps 2017
Hvikndopos B.A. 404 | flonmatosa M. 404 | Napuwakos O.A. 404 | Tiodpskosa J1.A. Jlbicosa I'A. 404 | Nlbicosa A 404
Be3sonacH. xu3H. Nlex. | Mukpo3akoHommka Nek. | GuiskynbTypa Nex. an MexayHapoa. ctaHa,  Jlex. | Byx. yuet Jlek.
Tynuupid C.HO. 404 | Cysoposa B.C 404 Ona PH
L puHa PH. | 3oHoBa H.A. 404 | Nbicosa [A. 404 | Cysoposa B.C. 404
paBos. peryimp. Nex.| AHanus xo3. gestensh.  Jlek. 41 | MapketuHr Jlex. |Byx. yuer Jlek. | AHanu3 xo3. geatensH. Jlek|
Koxesrukosa 3.H. | Mankosa O.A. 404 | Cygoposa B.C. 404 | Napwakos O.A. 116 |Topesa O.B. 404 | Nbicosa I'A. 404
404 | Hanorv v Hanoroobn.  Jlek. | Ananus xo3. gesensH.  Jlek. | duskynstypa Nex. | OuH. gen. 06p. v kpea, Jlex. | MexayHapog, craHa.  Jlex.
Cysoposa B.C. 404
AHanns xo3. aeatensH. Jle.
Tekywee: B34 0 Hukndopos B.A. BesonacH. xu3H. (flek.) 404 Beero: Mna: Dakr
OcHosHoe: b 34 0 Hukndopos B.A. BesonacH. xu3H. (flek) 404 Pekom-cst B AeHb: 3anpers: [ [ [ ]
& J

NcTounuk: [pbprog.ru]
Puc. 2. Bug nHTepderica nporpaMmmbl «IKCNpecc pacnmncaHme»

CucteMa Mmoaaep:KUBaeT BOBMOXKHOCTh COCTABJCHHS PAa3IMUHBIX OTYETOB, HAIPUMED, O (aKTHUe-
CKH TIPOBEJIEHHBIX 3aHATHAX 3a Kakoi-mubo mepuoa. Cozepikaninecs B MporpaMMe JaHHBIE MOKHO JIeT-
KO MEPEHOCHTH C OJHOT0 KOMIbIoTepa Ha Apyroii. CocTaBlIeHHOE paclucaHhe MOKHO COXPAHSTh B (op-
marax Microsoft Word u Excel.

MPOrPAMMA MAGELLAN

CymiecTByomiast CHCTEMa yIpaBjieHus yueOHbIM mporeccom Magellan® conepxut B cebe OTaeIbHBIN
MOJYJb IS COCTABICHUS PACTIHCAHUS, KOTOPBIM MMO3BOJISIET:

— (hopMHUpOBaTh pacUCaHUE B Pa3IUIHBIX PEKUMaxX Ha pa3IHIHBIC TEPUOIHI;

— YUYUTHIBaTh OTJEIbHBIC OT OOIIEro paciucanus 3aHaThsl (KakK JJis mperoiaBaresieii, Tak U 1 CTy-
JICHTOB);

— YYUTBIBaTh TEMATHYCCKUE TIAHBI 110 TUCITUTIINHAM, TTOCIEA0BATEIIFHOCTD UX MPEIOIaBaHNUs;

2 [poepamma «Dxenpecc-pacnucanuey. Pexxum goctyma: http://pbprog.ru/ (mata obpamenus: 01.09.2018).
3[poepamma «Magellany. Pexxum nocryna: https://magellanius.ru (nara o6pamenns: 01.09.2018).
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— CO3/1aTh M CPABHHBATh HECKOIBKO PENAKIMil pacnucaHusi U BHIOMpaTh Hanboliee ONMTHMATbHBIN
BapHUAaHT;

— YUYUTBIBATHL BO3BMOKHOCTH 3aHITHU B noarpyiIimax, rmoTokax.

Ha pucynke 3 npencrasineHa skpanaas opma pabOTHI ¢ pacliicaHueM B MoyJie cucteMbl Magellan.

Tpynnbl | AyAUTOPHBbI ¢OHA| OrpaHMueHMﬂ‘ PacnucaHve ‘

Mpynnel ‘

Buva 3aHATWiA ‘ [vcumnavHel

——/loCTynHOCTb ayAUTOpUIA AN BUAOB 3aHATUIA

Ayautopusa Bup, 3aHaTui Mpuopurer

Ayautopus: Kopnyc N2 1/ 1 3tax / 1 (JlekumnoHHbliid) (3)

Kopnyc N2 1/ 13tax / 1 (JleKUMOHHbIN) Nekums 1
Kopnyc N2 1/ 13tax / 1 (JleKuMOHHbIN) MpakTnyeckoe 3aHATUE 1
Kopnyc N2 1/ 1 3tax / 1 (JIeKUMOHHbIW) CeMuvHapckoe 3aHATVe 1

Aypautopusa: Kopnyc N2 1/ 1 3taxk / 20 (Yue6. aya.) (3)

Kopnyc N2 1 /1 3tax / 20 (Yueb. aya.) JNlekums 2
Kopnyc N2 1/13tax / 20 (Yueb. aya.) MpakTnyeckoe 3aHATUE 1
Kopnyc N2 1/ 13tax / 20 (Yueb. aya.) KoHTponbHas pabota 3

Ayautopusa: Kopnyc N2 1/ 1 stax / 22 (pakynbrer) (3)

Kopnyc N2 1/ 13tax / 22 (pakynsreT) Nekupnsa 1
Kopnyc N2 1/ 1 3tax / 22 (dakynbTeT) MpakTnyeckoe 3aHaTve 1
Kopnyc N2 1/ 1 31ax / 22 (pakynsTeT) KoHTponbHas pabora 1

Ayautopusa: Kopnyc N2 1/ 1 stax / 34 (Un. a3.) (3)

Kopnyc N2 1/ 1 31ax / 34 (UK. 93.) Nekups 1
Kopryc N@ 1/ 13tax / 34 (VH. a3.) MpakTnyeckoe 3aHaTHE 1
Kopnyc N2 1/ 13tax / 34 (VH. a3.) KoHTponbHas pabota 1

Vctounumk: [magellanius.ru]

Puc. 3. Mogynb «Pacnucanue» B cucteme Magellan, Bug noab3oBaTenbckoro nHtepdeica

1C: ABTOMATU3SNPOBAHHOE COCTABJIEHUE PACMTNCAHUA. YHUBEPCUTET

WHauBHyanbHOCTh y4eOHOTO 3aBE/ICHUS, TOTIOTHUTEIbHBIC YIeThl, TOMUMO OCHOBHOTO PaCIUCAHUS
3aHATHUH, ayJIUTOPHBIA COCTAB U MHOTOE JPYyroe yuuThiBaeT nporpamma «1C: ABTOMaTH3UPOBAHHOE CO-
CTaBJIEHHME paACIHCaHMs. YHUBEPCUTET» .

JlaHHas cucTeMa BKIIIOYAET TaKUe Ke BO3MOKHOCTH, KaK U MPOrpaMMbl, paCCMOTpeHHBIe BhIe. Of1-
HAaKO €¢ OTJIMYHME COCTOUT B TOM, YTO OHA OoJice ruOKasi B OTHOIICHUH OCOOCHHOCTEH KOHKPETHOTO By3a.

«1C: ABroMaTH3UpPOBAaHHOE COCTABIICHUE PACTIMCAHNS. YHHUBEPCUTET» UMEET CIICAYIONTHE BOSMOKHOCTH:

1. [Jnst ObICTpOTO yHpaBiIeHHs pacICAaHUEM B PYYHOM pEXUME MPEeIyCMOTPEHa, TaK Ha3blBaeMast
«mraxmarkay (cM. puc. 4).

2. MOXXHO COCTaBIIATEH Pa3IUIHBIC BAPHAHTHI «CIICHAPHEBY PACIUCAaHUH, TIOCIIC YeTO CPaBHUBATH UX.

3. Hmerorcst pesxxuMbl pacliMCaHUl 10 TPYIIIaM, TPEroIaBaTelsaM, ayTuTOPHIM.

4. YuebHOE pacluMCaHWe MOXKHO ONTHMH3UPOBATh, HAPUMEDP, OTHOCUTEIILHO KOJUYECTBA UCIIOJb-
3YEMBIX ayAUTOPHI MM COKPAIICHHS «OKOHY.

5. CyuiecTByeT BO3MOXXHOCTh BBIOOpA MEPUOUYHOCTH PACIHCAHUS: KaKOU-IMO00 (PUKCUPOBAHHBIM
MEPHUOJI, HEJICIIS, MECSI] U TaK JIajiee; BO3MOXHOCTh OTPAaHUYCHHS 110 MAKCUMaIbHOMY KOJUYECTBY JIOMY-
CTUMBIX 3aHSITHH.

6. Pacnucanue MOXXHO COCTaBISITh TAKXKE U JUIsl BDEMEHU CECCHUHU.

7. Bo3moxkeH yder o0ydeHHs B MOArpyIax, MOTOKAX WM MapajlieiIbHbIX 3aHATUAX.

8. Cucrema T03BOJIIET YCTAHABIMBATHG OTPAHUYCHHMSI IO TIEPeXoaM U3 KOPITYCOB WITH ayIUTOPHIA.

4Mpozpamma «1C: Aemomamusuposannoe cocmagienue pacnucanus. Ynusepcumemy. https://solutions.lc.ru/ [nara obpamenns: 30.08.2018].
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9. C pacmmcanneM MOXHO paboTaTh B pekuMe web-umHTepdetica.

10. [Iporpamma 1Mo3BOJISET YBEIOMIIATh 00 M3MEHEHUSAX pacHUCaHus 1Mo e-mail.

Ha pucynke 4 mpejcraBieHa OCHOBHasl (popMa JUIsl COCTABJICHUS paclucaHus («Iaxmarkay, cTpo-
KW — JIHU HEJIeN, apbl, KOJIOHKHA — TIOMEIICHHUs) B pacCMaTpUBaeMOi MporpaMme.

(o p ka Coc: N

[lleHb | iHTepBan K2 10 (30 uen.) K2 11 (56 uen.) K2 23 (30 uen.) C3 1(50 yen)
08:00-09:35 9006 Mart. aHanus MeTpos | peseps NoA kadeapy
09:50-11:25 9006 Mart. aHanus Metpos | peseps Noj kapeapy
11:40-13:15 9006 Mar. aHanu3 MNetpos | 901a MCPO MeaHos
14:00-15:35 901a MC®PO MBaros pe3eps nog kadeapy
15:45-17:20

1 17:30-19:05
08:00-09:35 905a byxrantepcku yyet | 9006 ®usmnyeckas KyasTypa
09:50-11:25 905a byxrantepcku yyet
11:40-13:15 901a MC®O Msaros
14:00-15:35
15:45-17:20

2 17:30-19:05
08:00-09:35 9006 Mar. aHanu3 MeTtpos
09:50-11:25
11:40-13:15
14:00-15:35
15:45-17:20

3 17:30-19:05
08:00-09:35 9006 Mart. aHanu3 Metpos 9006 Pusmnyeckas Kynbtypa
09:50-11:25 905a byxrantepcku yyet | 9006 Puisnueckas KynbTypa
11:40-13:15 905a Byxrantepcku yyet
14:00-15:35
15:45-17:20

4 17:30-19:05

. J

WNcTtouHuk: [magellanius.ru]

Puc. 4. OkHo «waxmaTkm» B nporpamme «1C: ABTOMaTM3MpOBaHHOE COCTaBNEHME PacnncaHns. YHMBepcuTeT»

CpaBHHM PacCMOTPEHHBIC MPOTPAMMBI 110 ONPEACICHHBIM KPUTEPHUSIM JJIsl TTOJTHOTO UX aHajIu3a
(Tabm. 1, 2).

Ta6n|/|u,a 1. CtonmocTb nporpamMm 4na COCtaBieHMA pacnucaHua

Mporpamma CroumocTb

PekTop-BY3 JInueH3nsa Ha oAuH KoMmnbtoTep: Ans dusndeckux auy — 8 000 py6., AN OPUANYECKUX
aung, — 9 000 py6.

ApeHza Ha OfVH rof Ha OAMH KOMMblOTep (ToNbKO And dursnyeckmx auu) — 3 000 pyb.
ApeHJa Ha OAMH MecAL, Ha OAMH KOMMbIOTep (Toabko Ans dmaundeckmx auy) — 1 500 py6.

kcnpecc-pacnucaHne | NMonHas Bepcus He MMeeT orpaHuyeHuii No GyHKLUMOHAAbHOCTU NPOrpaMmbl

M yCTaHaBAMBAETCA Ha OAWH pabounii komnbtotep — 21 000 py6b.

CeTeBas Bepcua npejHa3HaveHa A4 paboTbl MO NOKaJbHON CeTU 1 no3BoaseT
HeCcKoNbKUM nonb3oBaTensam (o 10) ogHoBpeMeHHO paboTaTtbh ¢ ofHON Bazoin
AaHHbIX — 41 000 py6.

CeteBas Bepcus ansa MS SQL Server He MeeT OrpaHUUYEHUN NO YNCAY NOAb3OBaTeNe
1 PyHKLMOHany nporpammsl — 360 000 pyb.

O6yuyeHune — 3 100 pyb.

1C: ABTomMaTu3npoBaHHoe | CtTonmocTb anueHsum: 70 000 pyb.

COCTaB/eHVE pacnmcaHus. | Mocne ncteyeHns AbroTHOro Nepuoga AN NoNyYeHUs 06HOBAEHWUN, KOHCYAbTauMi U
YHuBepcuteT CEpPBUCOB HEOBXOAUMO 3aKIHOUNTL JOTOBOP PErYyAPHOrO CONPOBOXAEHMSA NPOrpaMm
1C: Mpeanpusatue.

Magellan Ll,eHa paccynTbiBaeTCA MHANBUAYabHO NMocCie CBA3U C NOTEHUMAabHbIM KINEHTOM
cneunaanctaMm KOMMNaHMn.

WcTouHuk: cocTaBneHo aBTopamMu Mo mMatepuanam nccaegosaxms: [rector.spb.ru, pbprog.ru, magellanius.ru, solutions.1c.ru]
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Tabaunuya 2. CpaBHeHWe NPOrpaMm A5 aBTOMATU3MPOBAHHOIO COCTaBJAEHMS paciUCcaHNs

«1C: ABTOMaTM3MpOBaHHOE

«JKcnpecc- o
Mokasartenb «PekTop-BYy3» cocTaB/ieHue pacnucaHuii. | Magellan
pacnucaHue»
YHuBepcurer»
n o
PaspaboTumk CMmbikanos eisrpall\lﬂc')w;;mb ®upma «1C 000 «P¥T
« « »
P n. 0. Herte N P AiiTu»
obpa3zoBaHuto»
KnneHT-cepBepHaa apxuTekTypa Het [Ja [Ja Het
MporpammHas naatdpopma Windows Windows Windows Windows
PaboTa uepe3 web-untepoeiic Het Het [Ja Het

NHTennekTyanbHaa nojsepxka
npouecca cocTaBaeHun [Ja [Ja [a Ja
pacnucaHma (pexunmbl)

Yuet reorpadumyeckmx daktopos
KOprnycoB, ¢akTOpoOB NepexoAos Het Het [Ja Het
n3 ayamTopui

MnaHnpoBaHMe 3K3aMeHOB,

. fa fa fa fa
KOHCyAbTaUUM U T.4.
BapuvaHTbl pacnucaHuii B
a3/IMYHbIX pa3pesax (CTyAeHTOB
g basb YACHTO®, fa fa fa fa
npenojasaTesiei, 3aHATOCTH
ayauTopmit)
PasrpaHnueHune npae goctyna Ja [Ja [a [a
Bo3moxHoCTb nmnopTta/
P fa fa fa fa
3KCropTa AaHHbIX
Ya06HbIN NHTEpdenc Het [Ja [a Het
OTueTHOCTb [Ja Ja [a Het
Yuet rpynnosbIX, MOTOKOBbIX
Py ' - ' Her Ja Ja Ja
NOArpynmnoBbIX 3aHATUN
YueT Harpysku CTyAeHTOB U
Pysku cTy, Ja [la [a fa
npenogasartenen
CnpaBoyHbIe CNUCKK [Ja [Ja [a [a
YBegomneHus 06 U3MeHeHusx B
Het Het [a Het

pacnucaHunm

McTouHmMK: cocTaBneHo aBTopaMu Mo Matepvanam uccnegosanus: [rector.spb.ru, pbprog.ru, magellanius.ru, solutions.1c.ru]
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3AK/TFOMEHUE

Hcxonst u3 aHanm3a UMEIONIMXCS IPOTPAMMHBIX CPEJICTB JUIsl COCTABJICHUSI PACIUCAHUS B BBICIIUX
y4eOHBIX 3aBEJICHHSIX, MOKHO CKa3aTh, YTO BCE PACCMOTPEHHBIC MPOTPaMMBI CIIPABIISIOTCSI CO CBOEH OC-
HOBHOH 3amadeii. OHU MO3BOJIAIOT PabOTaTh B aBTOMATHYECKOM, PYYHOM M CMEIIaHHOM pexuMax, (op-
MHPOBATh paclHCaHUe MpernoaBaTesieid, CTYIeHTOB, 3aHSITOCTHA ayAUTOPUH, YUUTHIBATh HATPY3KY O00bEK-
TOB pacHMCaHHsI, COXPaHsTh pacrucaHue B pa3nuyHbiX Gopmartax. OIHAKO HE BCe MPOrpaMMBbl CIIOCO0-
HBI BBITIOJTHATE 00Jiee CIIoKHBIE (DYHKIINN yBEAOMIICHUH, ydeTa pa3audHbIX GOopM 3aHATHH, ydeTa KOH-
KPETHBIX 0COOCHHOCTEH pacroIOkKEeHHsI KOPITyCOB By3a, €ro ayluTopuil u T. A. COOTBETCTBEHHO, CTOM-
MOCTbH TaKOro MPOrPaMMHOI0 00eCIeUeHHs 3aBUCUT OT CTEMEeHU aBTOMAaTHU3aIlMH MPOIIECCa COCTABICHUS
pacriucanus. M3 pacCMOTPEHHBIX BBINIE CUCTEM MOXKHO BBIACINTH «1C: ABTOMaTH3WpOBaHHOE COCTaB-
JICHUE paclucaHuil. YHUBEPCUTET», TaK KaK OHA BKIFOYACT OOJiee CIOKHBIC acCIEKThI MPOIECca COCTaB-
JICHUS PACTIMCAHUS, @ TAaK)KE UMEET BOBMOKHOCTbH TOJICTPAaNBAThCA 1OJI KOHKPETHOE yueOHOE 3aBe/IcHUE.
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