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1 MeToAH4eCKHE YRAIAHUE (10 NPOBETEHHI0 JEKUHOHHBIX JAHATHH

TleKUHOHHBIE 3AHATHA B BRCIEM y4eOHOM 3aBENCHHH ABTAIOTCA ocHoBHOH dopmoil
OPraHH3amMe yuehHOTO Npollecca B 10/ IKHEL ORITE HANENEHBE HA BRIIMTHSHHE PATA 30020

- O3HAKOMHTE CTYACHTOR €0 CTPYKTYPOH IHCUHNIRHEL

= HUIOMHTE OCHORHON MATEPHAN NPOTPAMME! KYPCa AHCURILTHHEL

- QIHAKOMHTE C HOREHIIHMHE NOAX0IaME 1 npofaremariroli B 1TaHHOR 00IACTH:

- chopMHPOBATE ¥ CTYACHTOR MOTPeOHOCTE K CaMocTOATEnbHOR pabore ¢ yueGroil,
HOPMATHBHOM M HAYSHOH THTepaTypoi.

JIeKHHOHAOE 3aHATHE NPEACTABIAET Co0OH CHCTEMATHYECKOES, MOCHeIOBATENLHOE,
MOHONOTHHECKOE HVTOWEHHE NPENolapaTeleM-TeKTopoM VieDHOre MATCpHanNs, K2k NpPaBHng,
TEOPETHYSCKOrD XapaKkTepa.

[lefs NEKUMH — OPraHHIAE LEICHANPABICHHOH No3IHABATENEHOH JEATEIBHOCTH
CTVEHTOR N0 OBIAIEHIT TPOrPaMMHEIM MaTePHATOM yucOHOH JHCUHILTHHEL

Urepne Kypea Aekudii NOIBONACT [ATE CEAIAHHOS, MOCNEAOBATENRHOE HIMOWCHHE
MATEPHANA B COOTBETCTRAH ¢ HOBEHIIMMM JAHHEMH HAYKH, CODOUNTH CAYIIATENSM OCHOBHOE
COMEPHAHNHE NPEOMETA B USA0CTHOM, CHCTEMATHIHPOBANHOM BHIE.

B page cnyuaeR NeKUHA BuINOJHAET PYHELHID OCHOBHOTO HCTOMHHEA HHpOPMALTHEL
KOTTIA HOBEIE HAYHHBIE JAHHLIE D0 TOH HAH HHOH TEMe He HAUUTH OTPAKEHHS B yueOHHKAX.

Opragmsanorro-MeTogHueckoll Gasoll NPOREISHHA JTCKUMOHHED JAHATHH HBIRCTCA
pafounil yueDHLIH [UTAH HANPABRNEHHA TOATOTORKH. [Tpi NoAroTOBKE ACKUHOHHOTD MaTepHad
NpenonaBaTeNt OO0A3EH PYKOBOACTBOBATLCA YHCOHBIMH NpOrpaMMamMyn 00 JAHCUHIUTHHAM
katenpsl, TEMATHKA H CONEPMAHNE NERIHOHHEX JAHATHA KOTOPEIX NPeACTaBNcHa B padoyuHX
OpOTPaMMax, yHcOHO-MeTOTHYECKHN KOMIIERCAX.

[MpH STEHHA NeKiuii NpenoIaBaTellh HMEeT TpaBe CaMOCTOATENLHO BEIOHPATE (POPMEL B
METO/B! HATOKEHHS MATCPHANA, HCTIONBIOBATE PA3HYHEE TEXHHUECKHE CPEACTRA DDOYIEHNA,

PeroMeH a0 00 paboTe CTYAEHTOR ¢ KOHCTICKTOM NeRilHi.

Mayuenne AMCHMTUIHHEL CTYACHTY CHNENYET HA4YHHaTh ¢ npopaboTEr  paboveh
NporpaMMEl, 0cof0e BHHMAHRE, YISIAA NETAM H 34/1a49aM, CTPYETYPE H COMCPHAHRIO Kypea.

[lpH KOHCHEKTHPOBAHHH NEKOMH CTYZACHTAM HeODXOIHMO H3NAraThe YCMRIAHH B’
MATEPHAT KPATKD, CBOHMH croBami, o0pallan BHHMAHHE, HA NOTHEY W3I0KEHHA MaTCpHia,
APryMENTALHIO W NpHBOAMMEIE npuMepbl. HeofxoauMo BLIENATh BAKHbBIE MECTAL B CBOMX
sanAcAx, Ecan HenoHATHL KakHe-NTHOO0 MOMEHTH, HeoDXOIHMO 3ANHCHIBATE CBOH BOTIPOCH,
NOCTAPATRCA HANTH OTBET HA HHX CAMOCTOATCNBHC. Ecan camMocTOATENbHO HE YAANOCH
pazoGpaTECA B MATEPHANE, BIOCISICTEHH HeoDXOANMO 00 HA CReayloweil NeKIH, nHbo Ha
naBopaToOpHOM FAHATHH HIM KOHCYJARTAUMA oOPATHTRCA K BEAYUIEMY MPCNOJABATEIN 3a
PAIBACHEHHAMH.

Venemnoe OCBOSHHE KYpPea NPeinofaraeT akTHBHOS, TBOPYECKOE YUACTHE CTYICHTA
IyTeM IIaHoMepHOH, nosceaHernoll padoTel. JleKkunOoHHEIR MAaTEPHAT CACAYET NPOCMATPHBATE
B TOT e JeHb. PeROMEHIVEMYIO TOTOTHHTEILHYH IHTEPaTYpy CleayeT npopabaThiBaTs nocne
HIYMEHHA JAHHOH TeMBI N0 Y4eGHHEY B MATEPHATAM JEKIHN.

Kamaas Tema HMECT cBOM ChelmdHYecKHe TCPMHHB H ONpEaeneHHA. Y CBOEHHE
MaTepHana HeoOXOIHMO HAYHHATE C YCBOSHHA THX nomsTait. Ecaw KAKOe-THDO TTOHATHE
BBIILIBRET IATPYOHCHMA, HEOOXOOHMO MOCMOTPETH €r0 CYTh H COACPHAHHC B CAOBape
(HurepHerte), BRINMHCATE ero IHAYEHHE B TETPAdL O/14 MOAMCTOBKH K JAHATHAM.

Mpr noaroToRke Marepeana  HeoOxoMo oDpamarte BHHMAHHE HAa TOMHOCTh
onpeleneHuii, NOCACI0BATEIEHOCTE HIYMCHHA MATEPHANA, APTYMCHTALHKY, coBCTHEHHBIR
NpPHMEPE], EHATHI KOHKPeTHBIX CHTYaMi. Kakayio Hedenky peKoMeHIyeTcR UTBOIHTER BPEMA
ANA NOBTOPEHNA NPORISHHOTO MATEPHANA, NPOBEPAS CBOH 3IHAHWA, YMEHHA H HABRIKH 10
KOHTPOITRHEIM BOTIPOCAM H TECTAM.



2 MeTon4eckKHe YKA3aHIs N0 IPAKTHYECKHM padoTam

Mayuenwe AHCUMIUIMEB! «PaipafoTea W NPAMEHEHHE OPHKIATHOTO NPOrPMMHOTG
obecneMeHNA» MPEANOIaracT nocemeHne OOYIAOMNMHCA HE  TOMEKO NeKuMii, HO M
nadopatopusix paboT. JlaGoparopiste paboTl €O CTYIEHTAMH NPCOHAIHANEHE] M7 NPOBEPKH
YCBOSHHA HMH TSOPeTHYECKOTD MATEPHANA THCIHILTHHEL

Ocroenbie HeTH 1a0paTopHpX pabot:

= 3HRPE]THTI= OCHOBHBIE TIOMGEEHHH ANCILATIIHHEL,

- NPOECPHTR YpoBEHR YCBROCHHA H NOHAMAHHA CTY JeHTAMH nnn;‘mcnn, pﬂ.l:l.'.‘.HDTpl‘l'Hl-[I:.]}i
HA JICKIHAX H CAMOCTOATENLHO HIVHEHHEIX no yuelHOH mHTepaType;

- HAYYHTE TONLIOBATLCA HOPMATHBHOH H cnpagoyHoil aRTeparTypoll Ana noayueHHs
HeoGxoaHMoi HHGOPMALHH O KOHKPCTHBIX TEXHONOTHAX,

- OKA3ATE NOMOIIL B NPACOPETCHHN HABBKOE PACTICTA TOUHOCTHEIN XaPAKTEPHCTHE,

- BOCMOIHHTE Npodeisl I NpoHIeHHOR TEOPETHUECKOH YACTH KYPEa M OKANATE TIOMOLLE B
€0 VCBOCHUH,

Jlig  wOHTpOAA JHAHWI, TOMYMEHHBIX B [POLECCE OCBOSHHA JIHCUMILIHHEL  HA
nafopaTopHEN 3EHATHAK ODYHAIOWHMECH BEINOIHAIOT 3AIAHHA PEROHCTPYRTHBROID YPOBHA H
KOMITIEKCHOE IPAKTHYSCKOE 300aHHE,

llensio BRMONHEHHAR IATAHMA PEKOHCTPYKTHBHOIC YPOBHA H KOMIUIEKCHOIO 3aiaHud
CTVICHTAMH ARMAETCH CHCTEMATHIAUMA, JAKPETUICHHEC H PACIIHPSHHE TCOPETHHECKHX IHAHMUHA,
MOGIYHEHHBIX B XO0¢ HIYMeHHA AHCIHILTHHLL

Huse NpHBOAATCH 0OIUHE METONHYECKHE YKA3aHH, KOTOPEIE OTHOCATCR K AHATHAM 0
BOCh Tehan:

. B HAYATE K@KIOTO NAGOpATOPHOrO 3AHATHA HeoOXOAHMO CHOPMYTHPOBATE UETb,
NOCTABHTE 3A0aHH

- ganee HEOBXOIMMO MPOREPHTE IHAHHA CTYJEHTAMH JICKUHOHHOTO MATCPHATA O TCME
TAHATH;

- B MpOHECCE AHATHA HeoOXoaumo A0DHBATHCH MHIMBHIVATEHON CAMOCTOATENbHOH
paboTe CTYIEHTOB,

- 3HAHHA CTYACHTOR MEPHOIHYECKH KOHTPOIHPYIOTCA MYTCM NPOBEICHTHA TeKYLUEH
ATTECTALHH (pyOeRHOTO KOHTPONA), CBEAEHHR ¢ PEIYILTATAX KOTOPOH J0BOOATSA A0 CTYICHTOR
H MOJAKTCA B OCKAHAT,

- BpCMi, BRASIEHHOS HA OTOCNLHEIE ITANEL 3anATHi, yRazaHHoe B pabodel mporpamMMe,
HRIAETCE OPHEHTHPOBOYHEIM, TPENOIABATEN: MOWKET NEPepacipeIcints ero, HO JTHHA OHTE
obecnedena npopaloTka B NONHOM 00LEME NPHBCASHHOTD B paloucit nporpavMMe MaTepHana;

- HA NEPBOM IAHATHH MPENOJaBaTelb JOMACH (GHAKOMHTE CTYNSHTOR € MPaBHIAMA
nopeleHAs B nafopatopHH M NPOBECTH HHCTPYKTA® 0O OXpaHe Tpyaa H 0O noapHoR
Ge30nacHocTH HA paboueM MecTe,;

- NPenoaaBaTeNs JONHEH O3HAKOMHTE CTYOCHTOB CO BCEM obeMoM nabopaTopHbix
pabor 0 TpeloBaHHAMH, HINTOKEHHBIMH HAIIE,

- Mpenojaparent YIAENACT BHHMaHEe OLCHKE AKTHBHOCTH paboTel CTYIEHTOR HA
JAHATHAX, ONPEIEICHHI) YPOBIA HX 3HAHHA HA KAKAO0M 3AHATHI.

Ha nafopaTopusix palorax pemaioTes 3alaud M3 BCEX  Pasnenos HIY4aEMOH
AHCHHINIHHE.



Nasopamopran patoma J
OHAMPAMMA KNACCOB

Liens palioTo. M3yHEHHE JNENMEHTOE UML. npReyTCTBYIOLIN KA fHarpamMuax knaccos. o VK PECLIEREHNN, DofiyEsie
HABSRTH. ML TROSHIA JHArpanily Knaccos

1,1, TeopeTHHECKNE CBEROEHHA

Knace ApeAr TAENRIT Cofol OAMCAHNE COBDEYTHOL TH OELerTiE ¢ cuiMi ATPRESYTEMN, ERALMAMY. OTHOWEHWARMITH
CEMATTHEDHE

TpaIECki KNACE ID00PARAETCR NPRMCYTONBANKDI [ HECRNERIME NOMAMM, Kat Nokaians Ha pic. 12 OOerHD NONEd
tpu. NEPBOE MONE 370 HAXBaHME Knacca. Bropos - ATpaSy Tl (NSHE FABLCA. KOTOPWE B J3EW0ITMDCTH OT RlEEA
APOMEAMMUPOBANHE TEOHE MOTYT HAIBATELA NONAMA HAW CROACTRAMN]. B ApGmsEpe HA PRCYHEE KR3CE eRNSLTs HMEET
azMH aTplyT aie YENOorD THna Meped aTpHdyTon MOaHD YRAIEIBATE THN M0 BHAMMOCTH (APYT0E HATBAHHE —
MOAMRATOR DOCTYNA), B JAHHOM CTy438 THAU0K «-» 03HI43eT 470 ATPUTYT HMEET Ti eprilecteds,

TpeTee None B nodpaseHK ENacca oToedeHt nog onegals [4NEH KNacCa woTofoe TAIKE HAJLIBAKITCA MeTH0aMIA
(YHELBLAMI WhM NPGUERYPAMI). Ha PHCYHRE 3TO NONE NOKA MYCTOR. HO NOKNIAHE 0RHA, LoSAARAKILIE ONSpALMK §
KIEACE

Pic. 12 Tpaineckos npelc TEBNEwE macca UML 1 ero ceoioma s MS Visio



Bepriad SHHD NOKIILEIST CEOACTRA KNaCL. Kak BRIA0 B NEROM NONE 3700 WHA ORERILNN (S5 W aTpedy TR ) AENSHTLR
CEONCTHOM KNactd B npasos NOMRE 3TOM OEHA NPSelsHa TalnUUE oo CAHLEDH oriepaLil, iHan 2nA
PEAACTUPOBAHIA CAMCKS ONEPAUMA. B 3T TAGNNUE yea3aHE O HoBHSS CROACTEA ONegauimt Hanpiwen. THA BOABRATA

Bones NaApolHD CREONCTES ONEPALHA MOAHD YETAHDENTE, HEKEE KHDARY af BOHCTEA® B BapsHew Oine. [HABMTECR J8HO
CEORCTE GRSHALEA [H PICYHES — HUAHES Negoa). B REsOu NONE 3TOMD OKHD REHESIEH CTECOH CAORETE B Npeeps
BLGpan0 CRORCTES MApaMEeTE DRepaLFsl (APYTIRG CNOBAMN 3T BPRYMENT EYHELUMN KECE ). DCHIBHRE CEORCTES
NApaMETPa NPRBEEEH! B Talmius CNPEE3 OFHE, I, AHANNEHD CEDAC TEAM SNepaLuy, Gonee nopoling CEohTea
MEapaMeTpas MOKHD JA0ATE. MAKED KHOMKY (BOACTEA (HIKHES NEABIS CRHD)

Moapofisge onncaHne BoEx LRONICTE KNSLCOE JAHANG Mkl O4eHE MHOTD BREMERN, NOITOMY PERMEHIYETR ML ETs Mk
MbEpe HCNoNBIOBAHNA, WENOMe3YA 8 Kt TES ENPEBCHHOR hOPIMBUHA KRN e 0FbERTHD-DPHEHTHPDESHHOMY
NPOrPEMMIEPOEaHII [1]

COBORFNHOE T BLEY KNSLCOE 8 HHPOPMBUNOHHON CRCTEME DORAIVET Tk HAIEBAEMEN CROSaps CHE TEln COCTENEHNES
CAOBARER = 370 Hawdonés BAKHAR W CRXKHAR Y8l Th NPOEKTHDOBAHNR O BEKTHO=DOHEHTNPOOAHMON CHCTEME!. Hpoms
TOrd, 37 43 T NpoekTa Handones YALTO NOJEEpPraeTiR NEPEAENKE. CYLUBLTEYET MOl cnoCodon, METHL08 i
pEROAMEHAALIMN N0 NOBAAY TOTO, KAK Hy#MHO COCTABNATS CNOSaps CHETEME Kbl PACCMOTDYIN MAUG HEROTORSE TPMEME
M CO3AAMI AHATPAMIE ENaCcos.

HanBionee HIBSCTHEM HOpMaNbHBIM METOON (OMBHAR CNOBAPR CHLTEME. RENAETIRA METO1 CRC-wapT wuni Tadnany
{Class-responsindity-c oEabOration. KNact-HTRETE THEHHOC Te-KO0NEPALMA Wil CYIYHIC TE-L BAIE-DTEETCBEHHOL T | MAER
JETICHISTER B TOM, 4TO Mpsl NPOSKTHPOSEHIN CROBAPTA Of HOBHOS BHHAANWE AOMFHD YRENATECA CYWHOCTH KNACa, 7.6
210 PYHRLUMRM W STHOWEHIAR © LpyTiskei iTacC2til. 3 He OATANSM PEANMIALMY . TAKIWE ks BOHRDETHDE ATl Tel M
gnepayn ToaToMy GRe KEHE0ID KNacca JAB00NTeCR KAPTONKS (HAN CTROKE B Tafimee), B3 KoTopol oTelpasanTs
CYIEC TEEHIEHE SETAMNE KNACCE HAIBAHIE KRACCE, 8D oTeTLTESHHDL T {13 4T ENBLE GTEEYRET ) H R00REEiLHR Hnk
LAY (T & C KK KRSSCAMA OH CBR3AH]. B nesaTOpEE CAYSEnK B RpTeEN JaHCHTECR TaKwe NOIRABTLE,
CYMEPEAALiEl W BETOP ATOMD KAALCA

ORISR CReMa PAIPATOTEA JHErPaaME AP 3TOM HE HIMEHRETLHA CfiemiHd ISETCR O0WES BNECAHHA CHCTEMDI
HARpsMED, B BHLE JHATPAMAE NPeyeneHTOn HeodiOLitsd (0L TABHTE MOAHEIN CNHCCK BLEEK BOXMGREHBX LyWHOC TEN
CHETEME] BMEETE [ M H3IHEeHneM, Brifersa oHune CROACTES B CYWROCTH W i OTECTLTREHHOLTII TETIMSIEHITCS B
OTHOCHTEMARHD HEGONEWDE YHCND EAACCoE. [NF KRACoos Coaf&aTiR CRC-KApToHn WM TA0NHUE, B KOTOPGE: JH0LATLA
CCHOBHLIA CHOMETEA KNAcCoE MonysesHAR TAGNNLA BHANMMPYETCA KNECCH B TAOANLS QONtHS NOMEETo BLE
CYU{HOS TH M GTSETETEENMOC T, NBH STOM CHW A0naHE SuTs COANAHCHPORIHE, T& UMETE NPUMEPHD DEHHER0EEH Dbl
OTBETCTREHHOCTI. B CMyuan HecOanak: npOSAHHOCTH HAPYIKN KRACCOE HYWHO NPoBEc TH NepepacnpeaeneHiy
afEaHBoCTel M NepeopMUpoBanse KRACCOE

OononHATENEHES BOEATKHDE TH N0 GANAHCHPOERS HATYIRH MESTY LYLUHDL THRMA MpER0 TARNRET MEcARCII
HACMEADBAMIE § O LEETHI-OPHERTHPOSAHHON NEOTPAMMITCEarY . ELNIH HECKONEAD CyWnot Tl NMERT olwme
CHORETES 1NH OTESTCTEBHHICTE, W, B TOKE BPEMA MMEHIT W PaINusHEE CHORCTES, HE NOIBONFRILIE L ¥RoGHD
CrpYNINMPOBATE B OOMH CNACE. TO MOBHO BxiIEnTy CYNEPNACT. BRMOHmLs 0Le ofune CEOMWTHA, & PEMIMHHA B
CEOACTAAL CYIYHOCTEN PEANIIORATH B KNACCAX-HACNEAHWRAY B 3TOM CMy-3e B CRC-Tafimae uMesT CMEICA IABECTH
HOMCOHEN ROQENACCO8 W CYMepenaccon



fiocns nonyseHuA £ BANaHCHPOBaHHOR CRC-TaSNLE KNECCH MOFHG PACNONOHNTE HE GHBTPELIN FNALos CITHOLEHI S
pemay knaceam SepyTCa E KoNCHK e{BAIER B 3TOM CNY=38 HAMGONes HACTo MEKTY KNACCAMSE W NoMsIyETLA
OTHOWEMHA LACCOUNALEAS ECrt 8CTh. TO NGAKNACCH W CYNEPnalie: LERIDANTLA MERIY £ od0i OTHOWEHIMR

WAL NEA0BaNIR

Ha QMarpamiiae KNacios 4hA YEAJAHUR KapasTepa CTHOLEHMNRA KTy KNECCAMA H3CTD HEAMLIYIITLR AONDAHEHAE L
GTHERBEHMIG ccounaUrA MpUMEpE! AONOMNEHUR NPNBEGEHE Ha I L]

.Tounmnn | |__ Oemo KomnaHwa

e I |

Ofaues i 1
ASpETpoEane (TPt ETRTP L K sl T
S AEEHOEr e
Ormon Moo Yonoook

Puc. 13, DoAoAHEHNA & OTHHUEHIE] SC00UMALMA H3 IHarpakite ENaccol

ATpErIpOBaHIE NOKAILBIAT OTHOWEHHA e4ACTRILENDEs LY ABYMA ENACCEM, HANPHMED, OTASN RENAETLA HalTeR
sOMABHE KOMNOMYME NOKIIHAIET STO OZIM KNACC BADLIT B ApyFoSt HANpics: B CeHa TRagIHELROTD NITEPQEnla
s BEOINT MM B MES Visio 370 A0N0NHEHHE BHITABNRETLR B CBCACTEAY OTHOWNSEE B RON0HES arperat Mpu
MogEnupooarmi Ga3 Qavs YKEIEIBIETOR KETHICTE BCCOLEAL IS

Mocne COCTABNSHWA CROSAPA SNF RAsOND KNacca onpEdsnRoTiR atpuliyTee M Onepauni. Ha 37O JTane
NPOERETINPOBHNA HHEDPMEUMOHHDT CHITEME HiE HYAHD DETANBHD BUCEEaTE BOE YNSHE ENALIOE. Bones TOHHOE
NHCAHME KNBCCE YOodn NHOUIBAINTE HA NOCNEOYOUSE AMArPAMMAT. HE KOTOPSE pactMATRUEIATCR palioTa cObakTol
TN ENALCA

3.2 Zaganve K pabore
1} ChopMHpOBATE CAOBAPE CHCTEMBL

2y COCTEETE TASAHUE SCYIUHOC To-tBASE-0TEETBEHHOL Te=
A) Mo Tainuue CopMipoaaTe KRalisl

4) CHANAHCMPOBATE OTBETCTEEHHOCTE KNACCOR, NEPEPHIOBATE TAOANLY SCYWMOCTo-CBAIL-GTBETIAEHRCTES ana
KNACCOB

5] HapurosaTe AMarpamuy En3CCon



NafopamapHan padoma 4
AVATPAMNMBI NoCNEACBATENEHOC TEN

Lignt paSoTE HIYHEHUE INEMEHTOR LIMIL. MpascyTCTEYHHAME HA AvaATpanbax BIFEISHCTEHN, 1 HE PACLMPERIR
AOMAEHHE HABLEDS NOCTROEHIA LHarpameas BIAMMOLERE TENIN

4.1, TeopeTHdeckue CEOORHHRA

B UML Cywes TRYRT & BUADE AMATPAL, KOTOf0E OTOOPARAIGT JIHAMIHEC e CBORCTEA CHETEME NOCNEAEITENLHOC TEA
H EOONEPELUNA (3T AEE THRE HAJLEIRITCH [HATPEMAANH BIAHNIENTENA), JEATEABHICTH COCTOAHIE W NPeUEnEHTOR
B HAWsM sypoe PACCS TR JHarpakkiel noCnefofamen=HOcmed

HTW AMAMDAMME STNCHEIRT EAUMOLENCTIN MHJKECTED OfpEEToR, BRRMHAS CODIWeNIR, RITOPEIMIA OHIA
OEEHHBRNTIR

B OTAIHPE OT AWEMpamMMe KNACCCE. Ha KOTOPOA HIOSpa=aTiR A0 TRATHEE JNEMEHTE B BUAT KNACLOE, HA JHETEMME
RO NELMSATENGHOCTEN WEAOMsIYHTLA KOHIPETHRIE JKISMAMNARL ENSCT0R — ofnerme DfbeETs DTRApASAKTLR
RpAMOYTORpHIROM DR AOAER, INA TOFG ITOGE NOOYEpEHYTE, STO 370 SKIEMANAD AHCTRIKTHIN CYLYRICTH Hadganen
ofieETa noquepgacTrR Mpu sealeagnac T s2pel NEOETONME NOLNE HEBAHKA MOSHO YEAXTE VIO T {=nacc)
FIEMONPROM EITOPOT RENRETCA ITOT OILERT LITMETHM, HTD R MCEET DiiTh JEISMNONAPOM HE TONERD KASLE, HOH
Apyrus SACTRAKLMA HETDUMED. SETERE DGpATHTE BMIIMAHNE 4T NEH YEAAHWN B FALCLTRE KnaccwPnEaTOpa aKmapa
MIME R ToC A TRadIHEl RS (O0IasEHHE OlbekTa (pas 14}

| Ofweo | |Gnner - Knece | J

I

2

Puc 14 Fpaguieckoe ofoimaieHie odeeata UKL

Ha AWarpamme NoCNENOBATENBHOCTER ¥ DOWERTE MIKET MPHCYTCTBOBATS N FATHL, W3 DTOPOR DTMESER TR
NPHHESHAALIE © QHDERTOM CO0ETHE MUHAR B3 STOIPEHBETCR MYHETHEHDN AHHeR (PRC.}

MeRay COO0A DO BERTE MATYT CEAIAHS LEATRM. Li5Fa = ATO AKIEMANAR GTHOWEHUA SCCOLMALMA, W MMEET TARIE HE
rpadnrtLene OEOIHAHEHIEE 4TO 1 ACCOLFELES O APMMEHRAKTOR GlpMHG, HS OWArpakike RoONEpRALHA

Ha OWAMPAMME NOCNEa0EATENCHOLTEA S BERTH AMEHHEIHITCR CoobUBHIRME CoolLesye — 370 CNeUMEHEILMA
Nepeayn AaHHEN 0T DEAOTD 00 BeRTa APYTOMY EITOPGIA NPSANDRAragT KERe-TO OTReTHoe gefcTene Tpafarecsn
COOBUEHIE DHOIHAMIETCR CANOUMOR NiHed Co CTPensC



HACTO ONEPALUMA BHILEIET KAKYID-NNE0 ONEpaLIK B o0bexme ONeBNLRD. YTO KNACC, AIEMANADOM KITOPOID ABMACTLR
O BEET, QOMKEN MMETE T3 DN paLMil. MpuERIka COMGLAHWR K DNepaLin KNalca OfibEKTA BRINONHAETCR 8 CEOALTEER
CODGWAHNA (PG, 18)
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Pic. 15 Coofuermes UML § &ro CcBORCTES

Mph NOCTREOEHMM AHAIEAMME K100 OfbiH ONPERENRIOTCA TONBKD OCHOBHEE CBOACTEA CYUHOCTER, 3 TAKNE AETANN
KAk ONEpALMY YAGGHD COITABATE APM NOCTPOEHNN AMAPaMME NOCNES0BATENSHOCTH, LA M0 8 CBOACTAAX LOOILIEHIR
UNIL ecTe KON COAREHIAR ONEpaLsis

OuMarpammel ROCNEA0BATENEHOC TER. KEE 11 APYTHE GHATEAMME 103 OTOOPEMEHUA AHHAMIMELKME CBONC TE CHETEMS,
MOFYE GbiTs BENONHEHE B ROHTERTE RAHOMI CYLUHOE TSR UMIL O H MOryT 0NHGEaTs NOBESEHNE CHCTEME B LENDH
NORCHCTEMS!, KNECEA Wk ONepaLwm KNACta i Ap. K comanenig, ViSio HE A0CTATONMO MMlina B NNaHe NoLIemHe
paCkpeTHA COREPRAHUR OTARMEHEIK INEMEHTOR T NOMOWLH SPYTHE JHAMPAM HANPHMER, KMsHyE NPABA SHOMKON
Mindlliv M0 KMACCy MOKHO OGHBPYHRNTE. 4TO ANR &0 ONICAHWA MOKHD COIAATE NikUs GUATPAMME KNaCC08 COCTORMREL 1
feATensHOCTI TOSTOMY BOIMOWMOC TS MPHARIATE JHATPAMMY NOCNESCBATENSHOCTEN K JNEMEHTY KOTOPEA GHA
PEANMIYET, CREncTEIMN VIS0 HE BOMMOEHD. 3Ty CBAZE HYRHD NOJPaXYMEDITE

B paElgas HAWerD sypoa Qsarpasiicl noCnenosaTEALHEE TEN Mt Gy mess JENATE B KOHTEKLTE Npa@faHTes [ QHarpasiie
APELSAEHTOR, PEanuiyd Té yHELMA, KOTOPEE AOAHAS BRMONHATE Halla CHCTEMS

HaK MBSpMANCs BRI, NpK RS TROSHHN JWMHAMUSEC K Quarpanid MCnoneIVETCR e palpaltoTaHHas CTPYETYRA
HHEOPMALMIHHON ¢ NCTEME GNA QUATPAMME DOt NESOBATENLHOCTEN 18 HY#HD NPUAYMSBATS OOLEKTH. 3 JOCTATOHHD
CTpEARANTE, IKIEMNNAPE! ERAK KNACCOE YHECTEYIT 8 2TOM ASAC TN

Onpegenie weolsndMess POBEKTS! (KAK MIEMNNADSE! KNACCOB, Tak i MIEMNAARE SETEp0a), BTOP0M JTanou
NOCTPOBHNA AMArpaMa NOCNe0EaTENRH TEl onNpelenAnTes (o0hiEHiA Nepecbnastiil MaRly asTepan
OACTHHEC KW DNPEAENSAETCA NOCNEANBATENEHOC Te WATE. ANA BEINDMHENNR HYXHIND AEACTENR

4.2. 3aganuve K pabore

1) BufipaTs TRU HANGONEE IMAHMMLIL NPELUEJEHTE HA MAMDAMME NPEUSABHTOR, ANR KASIOMD K3 HUE CO30ATE
ERAPAMMY BIZHINOLEAC TBNA.
21 [INA KEAQ0A DHArpamele ONPEIENNTE 0OLERTS, VAL TEYIOWNE BO BI3NM0IANCTENN, PACNONGKITE K HA AnaMpameax

3} ONpSAsnATE COMUBHAR MEREY OOBEsTaMY Ha QUATPEMay, Co31anTe uHEadoaiMMnE onapaLpnl One knaccoa



NafopamapHan pasoma §
AHAMWMS AWMAFPAMM B3AMMOOEHRC TBUA W KNACCOB

Uens pafioTe NOMMEHNE HABSIE CONIOE TEANEHNER PAINIMHRY TOHEE IpBHRR Ha HHPORMALMCHHYR CHOTEMY,
PAXPAGOTEN HECROMBIME JIATPam, DA MATRHBARILEE PAINHHEE BCNERTRE MHIPCEMAUACHEG CHE TeMs! NpOBageHE
pepaxTopuMra CITEME

B.A. TeopemHyeckva CREARHHUA

CYWLECTEYET MHOM DAINHYHEN METOR0A NPOSKTHROBEHNR. KOTOPEIE AKLSHTUPYFITCR HE PAINUMHE BCASKTAN
MHPOPMELHOHHORA CHRCTEMEL Tak, EyrsuicHalsHE R 3HANNY pRAIGNBAET CHETERY HA STRENGHEE EYHELWH, A O neKTHD.
OpUEHTHDOBANHER AHAMNT Ha Ol baKTe Kaadol I NOOX0Z00 MMEST (BN NparMyILECTED. HO BLE GHM HE MHWEHS W
HESOLTATHDE = HE DCHOBHDIM YEPTEM YIENASTCR MEHBWEE BHHMBHNS

B M LEKTHO-0PHEHTHROBEHHDM 3HANWIE B NEPEYID 09epell CTRCHTLR CTRYETYRHAR cEeMa Mpe g8 NOCTROEHNNE
IHHAMHUECKME 3CTISHTE NOBRAEHAR CHOTEME 18 VUi ThBENTIR DIHAKD OHH MOFYT OKE3ETH CYILEC TESHHOE BIHAHNE.

Hanprmep, npl AESSKTHPoBaNIN  TRYRTY Pl CHCTEME] LG TABNEHWR PACANEAHNE Minh MOFEM BNENH T (YILHOCTH
ECTYREHTHI, EAPEN0QABATENN: W wByUTOpIAs JANANY HA4EE DACTNCeBATE JHaTpaMiE N SO ETENE0C TER ANA
NPEUAAEHTOR RBE0] DAHHEXs BRG0P Ce0B0mmca Rapsin WAL DERTHE, Bl OHAPYHMRA, HTO M3 ITUHRMN CYLYHOCTAMA
OCYWECTANAKITEA OIMHAKDELES Efc TENA . HANPIMMED. NPOLMATRHBASTLR MK PACANCAHUE THpM ITOM MOKHE IH3ATENEHD
YAPOE THTE JMarpamMues AOCNEA0BATENLHOCTEN, BEE0A ACCTPARTHYIG CYUNGCTE “yMacTHIE NAfmis W CAEN3E MMERIWNELR
CYUHEE TH HAC N qHUkaMI

KOTA B PACCMOTREHHOM NPMMEPE 1750 THHE NBPGis MOF AGABUTSCE ke Ha ATARE NOCTPOSHHA JMArpamMMed sNaccos, Tew
HE MEHEE BHABNEHWE Sy CRGHCTES KNACCOR AR NOCTROEHUM JUATDAMAE MO NeEoBATENLHEL TEN BITPEYARTCA
AOBOARHS SACTD B oluens CNy4Se, NP NOCTRORHHE MRy IHErpamm MonyT OTIEBATELR CBOMCTEA CHL TEME, ROTOMRE
HEMNATENSHD YL TE HE [EHEE COIMAMHEE JWATpakMax

JAMMEHEHNE CTPYRTYD CHETEMB! (53 VOMEHEHITR £8 BHELUHIT CROACTE) HALBARTLR DECERMODURE0M. CLHOBHAR LENG
PEPEKTOpIES — YIPICTHTe CHETEMY, CAENETE & Conet ASHATHOMN, B ofwem chydas peaKTopinl MOXeT NpoBOgHTELR
A HA CTAAWN NPOTPEMMHPDBANNA, KILE Y3LTe CHLTEMS ke PEAMHIOEINA

VEameHemEE VRE 4AC THHHD cmnmﬂaHHnﬂ CHCTEME TREOWeT JononiTefasaod padoTsl He siefda pexyneTar
ONPARARIBEST IETRATE M2 ITY palboTy. OOHaERD, B MHOME METOZIED: NROEKTHPSEaHNE N PAIpEEOTI IR OpMALMOHHEIE
CMETEM PEHOMEHIYETCR NPOBOINTE PRQAKTOpITHT KEE DM SALE i PEHsLLE, BO BCES CRYYERAN KA LT BIIMOKHICTE
YIPOCTATE CWETEMY, TIOLEORRKY 3T NOISSMIT IHANITERGHD [IKDHIMAITE HA AOC NEJYRILNK CTALWAY —
NpoipanaRIDOEaHIE  TECTUPOBAHWE, OTNA0GE. BHEApEmIE

B rexywen NaGopaTopHol pAGoTE HYEHO NONHTATRCR YNPOCTHTS CTRYETYPHYHD CXEMY [GMATpEsAMY ENACC0E) NOCAS
NACTPOSHUA IHArPamMs BAMAAONERC TEWA (Nod NELOEATENEHOC e )

HERITOpSE AMHAMMSEL KIS CEONCTEA CHETEME CTODPE=aRTIR HA CTREYETYDHON CoEeE CPEgETRAMA YISO — B naciax
NOABATCA CIEPALMN, BRENEHHEIE HA ANArPAMMA NOCNER0BATENSHOCTER. ECNM KONMMECTED OTNEpALEE B PAINHYHLN
ENACCaT CHABHE GTMHYAETCR, TO 3T0 MOKET IDE0PUTE O W GARAHCNPOBAHHOCTH HAMPYIM Ha KNaccsl TaKse Hy#HD
COpaTHTE BHUMEHHE Ha Y3 TOTY HENONEZ0EaHAR 0O LEETOE HA QUATPaMME ML NES0B3TENEWOE TEI — S0 DD erTR

KKOro-NMO0 ENACEA MCNONLIYIOTERA §MMLKOM Y8CT0, T0, BOIMOKHD, KNaCe MeaesT CIMLTON MHOTD ofifnsaEncTeA

MpoanAfnINPOBAE BCE IHADME! MOKHD NONBTATRE A NERERac NpeLEmT L OATAHHOC TI MEy KMt Camil (MNn
COMIATR/ALOKPATH TS RARNE-T00 FRAccel) MNEEHAA UENL W KPATERMA HEQONOAMMOC TH BLEX HIMEHEHHEA — ypOLIEHHE
CHCTEMEL, T8 YIULIEHUE NOHUMAHNA SUETDEMM M HNTATENEM, YMEHBLWEHAE ROAMNSLTED CERIE MERDY INSMEHTAMI
NOSBELEANHS KOMUHECTE0 ANEMEHTOR & VAOHOMY ANA BOCNPHATHA SHCAY (0T 3 00 5)

§.2, 3apaHue K pabote

1) MPOSHANMINPOBATE JHANPAMME: BIBNMGAEACTENA. BStRENT: (YHKLMOHANEHD HEROMEIAKERHEIS TN NEpErpyHEHHER,
MMEIoWeE oGiane CBACTES ol BExThl W KNACckl

2} MpoBEcTH NEpEpACNPEgENEHAE SORIEHHOC TN MERIY KNSCCAMI, NepeenaTe TAlNALL SCYIWHH To-L B33k
STRETCRAHMHOL T o

%) NepeaenaTe AWArPaMME LRACCOE W B3RMMOZERCTANA B COOTBETCTEANM [ BHECEHHEIME NIMEHEHIRMN



MaGopamaopHan paboma &
OMAFPAMMEI KOMMNOHEHTOS W PAZBEPTEIBAHWUA

Llafes pafoThl MIyH@HIsE ANEMEHTOR URAL. ApseCyTCTEYHILWME HE JHATPEMMAY KOMADHEHTOE W PRIBEITLIEIHMA, | Wi
pa-l:u.er'EH-Hﬂ I'h:lﬂ'_."‘ie-l-mt HABLIKOE NOCTROEHHA JuarpamMs HORINOHEHTOR W palatTEBEIHNA

§.1. TeopeTHYEcHHE CEBRORHUA

Duarpasse FHINOHEHTOE (COMponent Jagram) - 370 DEHH HI JBY1 BROOE Taarpamia. MpkiMaHFELRs NEN
MOAENHPOBAHIN DUITEL AL SCTeKToN OO BeNTHO-OoUERTIPOEAHHIN CHLTEMY {BTOpO mag = QREpaMme
PRIBETHEAHIR) THE NORAIRBAET HADOD CTPYRTYRHEE KOMNOHEHTOR 1 OTHOWSEHAR MEsDy HeiMi

[uarpaniuel EOANGHEHTOR NOEAILBEGT  Eak BEITRINT MOGENs HE QIIMYECEDM YPOEHS

KOMRHEHT — 370 GURSBCEIA SMEHREIR B0 Th [HLTEME, COBMRL THMER C DOHWM HBSOpOM WHTERHIERCCE N
olECNEIBaRLAR PEANUIELIH BIKDTO-NHD0 ApVTorD

KoMNOHEHTE NCNONERMATES JNA MOLENNPOSEHIA EHIHYSTaN CYWHOITEN PRIMELEHHEX B YINE WCNOMHABIENX
mofyned BubniaTer TaINUY Gainos i SONMENToD OEHED ROMPOHREHT APENCTAENRFET CofoH EEMHED e yaktany
DTS RME 3NEMERTOS, TADIL KE% Wattes. WHTepReRtr o E00NEpauun.

OUApAMME KOMODHEHTOR MOMNYT Takss COREQRaTe NakeTw, SOTophHe BCROMSIYIOTCE oA FRYNNWPOB3HIA
ANEMEHTOR MODENY B KPyNHEE GNOKN. 1 MHTERMENCH, KOTOPKE ONPENENRINT CEPANC (Halap YEMyT) npeao TN
KOMAOHESHTOM

padi<eCcKn IMEMEHTE IMArpamih KESNOHERTOS B UML 00pakaeTs Tak. ak nokaIang wh pac 16

_,_]—-

Komnowaut1 | Maweri Murepdgiesn] O
|

Pai 16 InessdHThl QHArpasess KOMOOHEHTOS

MEsy OTASNpHSAN EOMNDHEHTIMA HIOOPEXANGT JABHCHMCCTH (i 17). Taw manpiasep. nIotpameHHENl Hiwe
PATIASHT OWATpEaWL EOMNOHENTEE NPEACTEaNAeT WHIBORMALMED © ToRE STO EOMMDSEHT © WRSHEM Control JA8MCHT OT
O THEEROTD wHTEpenca [Diakg. KOTOpEIA, B CAOM (YSDERE, PEANVIYETCA SOMNCHEHTOM C UMEHEM DixaBase

Controd DataBasa

Puc 17 DparMedT Suargamiel EonnosaHTos

11



[RArpAMME! PAIBAOTRBANREA. WK NPMMEHEMIA [Depiayment diagram), NoEAIEBART ECHEHATYDSUMKD FIN0E, TRE
npeeaauTeA ofpaloTa MHMOPMALMIE. W TO. Kare EOMNDMEATE DARSSUEHE H3 CAWI0M YINE

OWAEaMME PAIBERTRIBARNR OOBNHD BRNHYART B CE0A VI 1 OTHOWER

Vi MCNONBIIOTCA ANA MOJENMpoBamA TENOADIN 3TNIPATHE CPELITE. HA KOTOPEX HENOMHASTCR CCTEMA
Kge MNpasano, y3EN = 370 NpoUcCoop W VOTPORCTES, HA KOTOPOM MORYT fbiTo [EIBEQHYTH EOMNOHSHTE

MEHHALNEKHOC T KOUMNOHEHTOR K YaRad B M5 VIS HBIMALRO HE HIODOAAIETOR, 4 ONPERENASTCR B CADMCTEAN YINa, Kax
noEaiad Ha pue. 18

Puc, 18 Fpafumecne Npeat TARNEHWE yana UL » Bfo CBORCTE

B MEOTME OTHOWESHERY YNk NoS0dHE KHINOHEHTEM. T& M ApYTIE HENSNEHE HMEHAMH, MOTYT DETh YA THHEIA
OTHOWEHNA IBBHCHMOCTH, SO08WemER W SCCoUnaUni, SuBdedT BNOREHHEIMN, MORYT HMETE HIEMNMARG # NpHHUMATE
P TIHE BO B2AMMOASAE TEMAE DOHAED WEKIY HUAL 20Tk W Cylgac THEHHRIE DAAMEIHIR

1} KOMPGHEHTS! MPHHISAZAIT YSIC THE B MCNORMEHIN CHETEMS! YaNks = 3T0 CYILHOCTI . KOTOREE HCNOAHRIOT KOMTOHENTE

2} KOMNOHENTE NPEECTAENADT EANUYECEyr YIERoERY NOTHHECRHE JNCHEHTOR, Ine NpaIETARNART CpEnc TR
(EREVHEL KOTD PRIBEPTRIBARNA KOMNOHEHTIE

YN MOAHS OpfaHI0BEEaTE, MRy RRupya 08 NAKaTLl, TOMHD TAK Ke, E3K 370 OENSETER O KOMNOHEHTAMA

Hpame coficTeeHsO OGPAFRSHIA YIN0B 43 UATPAMME DAIBEPTEHBINNA YRASEEANTIRA OTHHUSHAR MESIY Him
(peie. 19] B E3%ecTee OTHOWSHWA BRICTYNEKT GHIMHEC RN CDELHHEHNR MEXRTY YINaMH i IABICHRADE TH MERIY Yanamet 0
FOMOOHENT AN, HIOBPAEHAR KOTOPEE TowE MOMNYT NPUCYTCTROSATE HA AHATPaMMAE PAIBERTHEAHRR

Copishp

PuC 10 DParueHT AWATPEMME PaSEpTHBAHIA { COBIMSEINEILN MEKDY YIN3MN

6.2, Jagauue ¥ pabore

%) MPoAHANHMPOEETE LUAMPAMME ENACCOE, BROEnHTE NOMUMEC K KOBAMICOHEHT Bl 1ROPALELIMOHHON Sl TEME:
HApEt GBATE GHarpammy KOMAOHEHTOE

4} MpSIHANHINPOEATS AWATPAMME] KISCC0E W NPEUSAEHTOR, BERENHTE P INUECEIE EOMMOHENT B HAIOP M ALACHHON
CHCTEMEL. HAPWEOBATE SHATPAMMY PATDEHTEE AR,



BAPAHTH JATAHN
1 Nporpammce e redeine SaHuba TE
Ofasp: GaHKIMET N KBPTE NADCNRET CHMMATE HAMNHES 0 CHETA NG Wi REYATATE CAPIEKY 00 OCTATRE KA CYETE
2 WHhopMagionHan CHETEME SuinnaTam

DE3Sp WHTOPMELWIHEIRA LI TEME BHENHOTER NOIE0NRET HLETR MW B CRIEH CATAN0NE WHTEEATE BrldMy EHHM HE
AR T BOABDAT KHIAT, 3 TAKKE NOIBONAET BOGABART. KHITH 8 QI0HS W LHHCEBaTS HE

3 PMEDpALAHREIAR CHOTERMA NN ISITIAREE

CSaE MHEOPMIUMCHHAR EWETERS NONWITIHEN NOIBORAET ETANTE 1 CHHMATE DONEHEE O VBT JNHCEBATS
BONEHEIE HE MPAEN & BRF-3M, YITEBETs DarT NpHEMA, 3 TAGKE NROIBHNRET ESLTH I TOMHIK Cenedni (MEJRLNHTEYH:
KBpTY] BonsMLaa

4 MHDOOMALFOHHER CHETEMA JecamaTa

Qo MHPOIMBUIEIHHAR DI TEME DEEHATA NOIBINRET NPT W OTICNET: CTYASHTOE, BOCTH YHET YL REREE AN TH
M0 MTOMEM CBCCHA, NepeEpoanTe CTyISHTOR W3 IPyTInG B FRyy £ KYPCE HE BypL

5 CMCTEMA MIHGEERHONG OlMbEHA Cooluyarneriit

Of0p CWCTEMA NOIBONRET PETHCTRIRDOBATY i BHHYNHPOBAT A0OHEHTDS. NOIBONRST ADIHEHTAM NOAKNKHATRCA |
OTEMUATECS 6T EWCTEMEL I NOIEQRAST NOENNOyEdHer A0IHEHTAM O0MEIDRTOLA TEr TOLIN COIUEHERE D
pEaAnEHDM BpELs

S ARPODMILHONHAR CHCTEAE CEN3gE

OfAE) HHIPOPMALBHNER LI TEME CINAla NOSBNRET yHITHEATE MOCTYMREMME, Yadd W CTRICasIE TosApol 20 CHNAaga. 3
TEEEE CNPESANATE MECTD PAHEHIA TOBIDOE HA CENANS

T.CHETEMS yaTa pafioesro BpEMEHN

Ofizap CucTama yeeTa palouero epelkeind NOIBONRET PYRIBDOMTENRM SxidBEdTe HEAAHIEA W OTEReEnhdTo N
BeiRAPHERIR, 3 WONOMHUTENSM - Bt T YaET DATOMEND BPEMesi, SATRIMERAH D HA BRINONHENHE RIBLOM0 FLAMEIR

3 ARPOpMAELIICHHES CHCTEME 3NMELIEIIS 3renTCTES

900 NHAODMBLNOHHAR ©1ETEME KANMLHOTD BNENTCTEA NOIBCARET KABNTHPOL bEMUHKAM AOAGERETS W CHRTS AHNEE
& BNANEMELA KANLE - MPCLNGHEITS 1 C3aTs winas

B PspOpMALBOHHAR TIRCTEMA TEAHIMELAGA INEQTHIE

O030p. MHIDOPMALFOHHAR CHOTEME TEXISECRON JCASPTHI NOIBINAET CONCKATENRM (PAHTOR NOJ3BATE JAREN,
HEIABHCHMEIM IRCNEPTAN DUSHWEATE J8REK, 3 A2pHATENAM POHLA NPUHIMATE PELEHIE O BpRaYE TPATDS ND
pENyMSTATAM K HEPTINH JAABOK

10 Cucresd NGREEK SHneToR Ha EyTEaR

O30 CICTRUA Npafa=i GINeTos NOIBGNRRT NDKYTATE N ES3B3TE GIENeTe Il STOHEMERTH HE METN, POSNILAUINE Ha
AAHOKM CTALNOHG [ HyMCPOEIHHLEE MECTAME SS{E] HEDIDNERKD DIHOBDEMEHHD PG OTA0UINY BACC
11 Tem Tonb pezartop

CHAGP TRICTOARIA PEAAKTSR NEMSITAET COLABITE, PEAAKTUPOSATE M NEHETETE THCTORIE AN N oTOlpaRe
DEANCE CRELSAMSHED EOpraTos NONASREBIATCR NOGTee TES sfrrs i CNTE

12 Cl T2ka BETOMATHHBCKOT] Tel THROBAHIR

Ofann. CHETERA NOMONEET FETOMATINECH SANYCKIT TECTEL OTCMERIERT, PEIyMaTATE i BuNOTHEHNR H AEESaTs
OTHET

13 InexTpoHiEar aockd ol hEsneHn
OHES0p: HEDIPMBLUATHHAR T TEMA REGBSRET DAILEUATE W YIANAT: CORARMEHI O NPOITER DANNI-HEN TOASD08.
e I-‘l'FCE Mosonnme

oD FYDA YenomE NPT MBS



4 MeToanueckue YKAI2HIA (10 HTOTOROMY KOHTPO/II0

Hrorosedii KouTpoas suanuil no aucusnanne sPaspatorka o MPHMEHEHHE MPHETETHOTD
NPOrPAMMHOTO 00SCIEYeHHA» NPOBOLHTCE B hopMe 3K3amena. JINA NOATOTOBKHE ¥ HTOMOBOMY
KONTPOMO 3Hanni no gHeumimke «Paspaborka n npuMeHenHe NPAKIATHOTO NPOTPAMMHOID
obecnieveHus» OOVHAIOMIHECH HCOOMBIAVIOT NEpeveHs BONPOCOR, MNpHBeIeHHEIH B (onne
OUEHOYHBIX CPefCTR. DKIAMCH NMPOBOIMTCA B YTHOR dopme. B IksaMeHaUHOHHBI GuieT
BRIOMEH OQHH TeopeTHeckii ponpoc. Ha noarotosky cryaenty otromantes 20-25 munyT. Ha
AH(PepeHIHPOBAHHOM 3A4ETe OTEETH OOVHAIOUIErOCH OUEHHBAITCH C YIETOM HX NOJIHOTH,
NPABHIBHOCTH H ApryMeHTHPOBAHHOCTH ¢ YUSTOM MIKATH OUSHHBAHHA,

OueHEa «OTAMYHOR BRICTABIAETCH CTYLEHTY, eclH OH rnyDoKo H MpOYHO YCBOHI
NpoOrpaMMHLI MATEPHAN, HEICPOBBAKLLE, MOCICI0BATENRHD, YETHO H IOTHYECKH ero HIAaraeT,
YMECT TECHQ YBA3BIBATE TEOPHID € NPAKTHROH, CRODOANO CNPABIACTCH © BONPOCAMH B IPYTHMH
BHAAMH [PHMCHCHHA 3HAHWA., NpHYeM He JATPYIHACTCA © OTBETOM OpH  BHIOHIMEHEHHH
FAOAHHE, HCOONRIYET B OTBETE NPOQECCHOHATRHEIC TePMHHBL NPABHIALHO OGOCHOBLIBAET
MPUHATOE PEIEHHE.

ClieHka «X0poioy BLICTARIAETCH CTYACHTY, €CNIH OH TBEPIO 3HAET MATEPHAT, TPaMOTHO
H [0 CYMIECTBY MIMATAET €10, HE [NONYCKAS CYMECTRCHHBIX HETOMHOCTER B OTBeTe HA BOMpOC,
MPABHABHO NPHMEHAET TEOPETHYECKHE MONCMCHHE NPH PETIEHHH NPAKTHYECKHX BONPOCOB,
BaaLeeT HeoOXOJHMBIME HABLIKAMH H NPHEMAMH HX BRITWIHEHHS,

DIJ.'EHHEI. H_'!.-',H,DE?[EIBEPHTEJ’II;HUJ} BRCTARIASTCA CTYICHTY, CCIH OH HMEET SHAHHA TOARKD
OCHORHOIO MATEPHATA, HO HE YCBOMO ero JeTafieil, JonyckaeT HETOMHOCTH. HeAOCTATO4HO
NPaBsHIBHEE GOPMYTHPOBKH, HADYIIEHHA JNOTHYeCKOH NOCHENOBATENBHOCTH B H3I0MeHHH
OPOrpaMMHEQID MATePHAT.

Ouenka «HeynoBICTBOPHTENEHDY BRICTABISETCH CTYISHTY 34 OTCYTCTRHE IHAHWEA [o
JHCHHIUTHHE, NPpEACTABRTEHHA MO BOMPHHC, HCOODHHMAHHE MATCPHATA MO JHCLHIIMHE, HATHYMHEe
KOMMYHHKATHBHBIX «0aphepoBs B ODIIEHHH, OTCVICTEHE OTRETA HA NpenneseHHER Boipoc,

5 ¥VuedHo-MeToiHYCcKoe 00ecnedenne THCHHILTHHEL
3.1 Ocnosnas awreparypa

1. Sonotos, C.HO. [lpoexTHpoBatne HHGOPMAUHORHEIX CHCTEM | vuebHoe nocobne /
C.1O. 3onotos ; Musnereperso ofpasosanns u Havie Pocembickoii Peaepanun, Tomckri
locynapersennuii Yaupepenter Chctes Ynpasncuna u Pansownextponnsn (TYCVYP). - Tomek
: Ane Konrent, 2013, - 88 c. @ tabn., cxem. - ISBN 978-5-4332-0083-8 ; To we [DnekTpoHuEii
pecype]. - URL: /biblioclub.ruindex. php?page=book&id=208 706 komdrbuimes s
EHHroobecnesenocT |

2. Cracenmun, B.M. Tlpocktupopanue WHGODMAUMOHHEDS cHCTEM M Ga3 JaHHBX
yuetHoe nocodne [ B.M. Cracemmmn, - Hosocwbupex @ HTTY, 2012, - 100 ¢. - ISBN 978-5.
T782-2121-5 ; To HoE [FrexTpoHH ki pecype]. -
URL: /biblioclub. ru/index. php?page=book&id=228774 koaxpduuwment  wun COO0ECIIEHEHHOCTH
0.9

5.2 llonoannrensan anreparypa

l. Tpoexrnposanue nudopmausontex cncres [Teker] @ yueBnoe nocofue / I, H.
Heaes.- 2-e w3, crep. - Mocksa : Omera - JI, 2015, - 424 ¢ - (Bhicince TeXHHUECKOE
ofipazosanue) - ISBN 978-5-370-03507-4, koaduupent xnuroobecnesennocty |

2. Abpamos, I'B. lNpoektiposanne mndopMALMOHHEX cHCTEM * yuefiloe mocobHe |
['B. Adpamoe.  M.E. Menseawosa, JLA KopoSosa. - Bopowew :  Bopouescii



rOCYAAPCTREHHEI YHHBEPCHTET HHAeHepHEIX TexHonorui, 2012, - 172 ¢, : wa,1abn., cxeM. -
ISBN 978-5-89448-953-7 ; To we [FnexTpoHHLLH pecypel]. -

1.

3, Ilpoextiposanue muhopmanmonusx cHeteM [Texer] @ yueGuoe nocodne / [N H.
Heaes.- 2-¢ wam, crep. - Mockea : Owmera - JI, 2015, - 424 ¢, - (Buicies Texnwvccroc
ofpasopanne} - [ISBN  978-5-370-03507-4. ab. CIIO-16; w3z Nl-1, wosddumment
KHHTOO0eCneyeHHOCTH 1.

4. Bauka, A.A. Paspaorka nprknanisx pemwennii ang nnargopmes 1C:lpeanpuarae 8.2
B pescnme "Ynpaensemoe npunomenne” [ ALA, Jauka, - 2-e naa, wenp. - M. ¢ HaunosanbHbi
Orepereit Yausepeuter « HHTYH Ty, 2016, - 239 ¢. @ wn ; To me [Daexrpornsdi pecypel. -
URL: //biblioclub,myindex.php?page=book&id=429019, woxjupuumedt KHRTOODECNEYSHHOCTH
1.

5.3 lleproanteckue wilaHmy

1. Wypuan ¢ BecTHHE KOMINBIOTEPHEIN H HHGOPMANHOHHBIX TCXHOTOMHH »
2. Eypran « HrpopMalHoHHER TEXHOMOTHH H BEMHCITHTENLHEE CHCTEMEL
3. Kypuan «CTaHIAPTE B KAYECTBROY

4. Hypuan «[lpurnagnan nrdopMarikas

5.4 Hurepaer-pecypeii

5.4.1 Cospemennpie npogeccnoHaibibie Daikl TaHHBIX B WHGOPMALHOHHLIE
CHPABOMHBIE CHCTEMbL

. Hadopsaunonnas cecreMa «Eannoe oxHo aocTyna ¥ oDPAIoBATENLHEIM PECYPCAM -
httpe/fwindow.edu.

2. Kubep/lemnnxa - hitps:/‘evberleninka

3. VHHBepCHTETCKAA HHOOPMALHOHHAR cHeTeMa PocCHA= WiSmussi, msiL i

4. Becnnatnaa Oaza aanneix [OCT- hitps: ! docplan.m

5.4.2 Temarwuecknenpodeccuonaiibibie a3kl JapHBIX 1 HAGOPMALHOHHLIE
CHPABOYHBIE CHCTEMLL

1. HNopran sekyceTeennoro uaTeerta — AlPortal

2. Web-texnonorun — Web-texnonoruu

3, Bnexrponnan Gubmuotexa Hucturyra npuenagnoi maremartuin . M.B. Kenawiua

- Dnexrponnas OubgnoTexa nyGnukanpii MeCcTHTYTA NpHEISIHONE MATEMATHER HM. M.B,
Kenneuna P

5.4.3 DaexTponnakie GnfanoTedHbIE CHCTEMBI

1. ABC «¥uupepcutercran Subnnorexa onnafiiy — http:/fwww. bibliociub.rw’
2. 9BC Znanium.com — hitps://Znanium.com/

544 Jdonoannreasusie Hurepner-pecypent

1. https:/fwww.ixbt.com - Hatepuer-uzgamume 0  KOMIBIOTEPHOH — TCXHHKE,
HHPOPMAIHOHHEN TEXHONOTHAX H OPOrpaMMHBX NPOAYKTAX. Ha caitre ny6asKyviOTCa HOBOCTH
IT, crarkl ¢ o030paMH MW TECTAMH KOMOLIOTEPHELY KOMIUICKTYHIIHX H TPOTPAMMHOTD
ohECeYeHHA.



2. httpwww.intuit.ru — MHTYWT - Hanmonanunsift oTEPLITHH YHHBEPCHTET.
3. hupiicppstudio.com’ - OCHoBL TPOIPaMMEPOBARHA HA A3pKax Cu n C+,

4. hups:/fwww.anti-malware.rw’ -

HOCBALIEHHBIH HHPOPMAITHORHON De30NacHiCTH,

5. htps://developer mozilla.org/ru/docsTools —

TEXHOTOTHAM H HHCTPYMEHTAM paspadoTiHKa.
6. https:/ifrontender.info — JnexTpoHHbE HypHAI N0 PpoHTER-patpaioTie
7. https://docs.oracle.com/enfjava’ - loxymenTanus no ssmky Java.

8. htpsifeitforum.rw/'SE/project/arkhipenkov lectures —

NPOTPAMMHBIMH POSKTAMH ARTOP A. APXHIICHKOBE

9, hup:/flerw - caiit dupmel paspaboTyHKa cepHR

HudropMaunosso-aHaIHTHYECKHR

IEHTP,

OTEpeITEIE  ypokd no  sed-

Jlekun To  YOPABICHHID

nporpasy " 1C:Tpennpaarae”,

NPeHATHAYCHHBIX UIH ABTOMATHIANHH YTIPAEICHHA H YUCTA HA NPEANPHATHAX PAITHYNEX
oTpacieil, BHIOB ICATEABHOCTH H THIOB (MHHAHCHPOBAHHA

55 Mporpammuoe

ofecnevenne,

npodeccnoHaILHEIC

DAkl JAHHBIX W

HEPOPMALHOHHBIE CIPABOUHEIE CHCTEMB] COBPEMEHHBIX HAHOPMATHOHHLIX TEXHOTOIHI

Tun nporpaMsuoro obecnedenns | Hanvenosanue | Cxema THIEHIHPOBAHHA, PEHHM N0CTYA
Microsofl TMoanucka Enrollment for Education
OnepauioHHAA CHCTEMA Wli::?;:fw Solutions (EES) no rocygaperseHHOMY
) koHTpakTy: Ne 2K/17 or 02.06.2017 r.
TekcToBLH penakTop Notepad-++ Croboanoe [10,

https://notepad-plus-plus.org/

Hutepuet-Gpaysep

BekTopreii rpaguieckni

PENAKTOP, PEOAKTOP OHATPAMM H
GoK-CRen

Gioogle Chrome

' EI:'ETLT-EE.THEIE o,

httpswww.google com/intl/m/policies/terms/

Microsofl Visio
Standard 2007

Cepradmrar MicrosofiOpenLicense
No 46284547 ot 18.12.2009 1,
aKazeMHYecKas THUeH3 A Ha pafoyee MecTo

HuTerpuporannas cpena
pa3spalboTen NporpaMMHOTS
ofiecievenns

Microsoft Visual
Studio

Ceprudmrar MicrosoftOpenLicense
Ne 46284547 ot 18122009 .,

Ezgmiunal AKANEMHYECKAA THIEHINA HA pabovee MeCTO
" Embarcadero OfpasoBaTenkHas THICHIHA o
RAD Studio TOCYJAPCTREHHOMY KOHTparTy Ne 32/09 ot
2010 17.12.2009 r., ceTeBoil KOHKYPEHTHEI
Professional gocTym
Oopasosare/ibHAA THIEHIHA M0
E]t;rhnu:rﬂl;asml 4 rocy JapeTReHHOMY KoHTparTy Ne 34/10 ot
10.12.2010 r., nuien3ng Ha pafiouee MecTo
&y | OfpazopaTenkHas THIEHIHA N0
?’Dr]]:?gi{:ﬁ 3 roCYIApCTREHHOMY KOHTpakTy Ne 34/10 o1
e B 10.12.2010 r., nuuenindg na pabotee MECTo
DeviC+  CnoGoagnoe [10,

| . ;
| I11_'Er:-'."n.!."n.!."l.!.'.gnu.nrgflwmwts-“g,gi.hlmL

6 MaTepHanbHO-TEXHHIECKOE 00eciedeHHe THCUHILTHHE

VyedHLle ayIHTOPHE 1M IPOBCACHUA 3AHATHA TEKIHOHNOr0 THNA, CEMHHAPCKOID THIA,
JANA NPOBCACHMA TPYUMOBRN W WHANBHAVATEHBIX KOHCYIbTALUMA, TEKYINETY KOHTPONA H

1k




OpOMEKRYTOMHOR  atTecTanun. [na npopemenms 1alopaTopHEIX W TpakTHYeckAX pador
HCTIOTBIYIOTCA  KOMOBIOTePHEIH Klace (ava. MNe 4-113, 4-116, 4-117). obopyaosanHei
CPeCTBAMH OPTrTEXHHEH, NPOTPAMMHEM 00ScTeyeHHeM, NepCOHANEHEIMH KOMIOBIOTEDAMH,
OObEIHHEHHEIMH B CETh ¢ BRIXOAOM B MHTepHET.

AYIHNTOPHHE OCHAMEHL! KOMILTEKTAMH YUEHHYECKOH MeDenn, TeXHHYECKHMH CPeacTBaMH
o0yYeHH, CIVKAIHMHE 118 npenctapiends vaedHol nadopaaiyn Gonsuoi ay MTopHm,

[lomemenna A4 CAMOCTORTENEHON padoTh OOVHAOMMKCH OCHALICHE KOMIBIOTCPHOH
TexHMKOH, nogkmoueHrod Kk cetw «HATteprers, B obecneuenHeM OOCTYIIA B 3NEKTPOHHYH
HEdopManHoHHO-O0pasoBEaTenLly0  cpeny  Opokoro  ryMaHHTApHO-TEXHOAOTHHECKOTO
uneTHTYTA (Quauana) OTY (aya. Ne 4-307).

HanmeHOBARNE NOMEIIEHHA MaTepHaibHOS-TEXHHUECKOE 00CCNEHCHHE
YyeOHBIE AYTHTOPHA: Yuehran Medens, KIACCHAS JOCKA,
- I8 NPOBCACHHA 3AHATHI NCKIHOHHOID MYTIBTHMEIHIHOE 0f0py I0BAHRAE (MPOCKTOP,
THIIA, CeMHHAPCKOTO THNA, IKPAH, HOYTOYK © BRIXOJOM B ceTh «Mutepuers)

- [N CPYIMOBEIY H HAIHBRIVATRHBIX
KOHCYABTAAN;

= 00 TEEVINETD ROHTPONE H
MPOMERYTOMHON aTTECTaluHn

KoMmnerorepasie knacce MNe 4-113, 4-116, Yuebnan Mmedens, koMnstotepst (29) ¢ BRXOI0M B

4-117 ceTh « HuTEpHETS, NPOEKTOP, IKPAH, JTHIEHIHOHHOES
___bporpasuuos obecneuenne

TToMeleHne JUTA CAMOCTORTENRHO Vyefinas Medenh, KOMNBOTEPR! (3) ¢ BRXOIOM B

paboTsl O0VHAKMIMACH, [JJ18 KYPCOBOID ceth «HaTepreTs B obecneveHneM qocTyna B

NPOSKTHPOBAHMA (BRIOIHEHHA KYPCOBBIX | VIEKTPOHHYIOD HHQOPMaUHOHHO-00pa30BATEIBHY IO

paboT) cpeny Opckoro ryMaHHTAPHO-TEXHONOTHYSCKOTO

uHeTuTyTa (aamana) OI'Y, nporpammuoe
obecneueHne

HAna npoBeicHHA 3aHATHH NCKUHOHHOTO THIA HCOOMIBIVIOTCH CAeaylome Habopsi
AEMOHCTPANHOHHOTD 0DOPYI0BAHAE H Y9eDHO-HATIAIHER NOCODHA:
= NPEICHTALIHH K KY

1¥




