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MNPEANUCJIOBHUE

HucunminHa «MartemMaTu4eckoe MOJEIUPOBaHUE, YUCICHHBIE METOJIbI U KOM-
IJIEKChl TPOTrpaMM» HaIlpaBlieHa Ha MOJATOTOBKY K cAadye KaHIUJATCKOTO dK3aMeHa
MO CIENHATBHON AUCIUIIIMHE N0 HAy4YHOU crnernuainbHocTu 1.2.2. MaTeMmarndeckoe
MOJICITUPOBaHUE, YUCICHHBIE METO/Ibl 1 KOMIUIEKCHI IIPOTPaMM.

1. LEJb U 3AJJAYM OCBOEHUS JUCLIUIIIAHBI

[{enbr0 OCBOCHMS TUCHMILUIMHBI SBJISETCS MOJTOTOBKA aCIIMPAHTOB K cladye KaH-
JTUJATCKOTO JK3aMEHa MO CIHENUATbHOW AUCHUIUIMHE IO HAYYHOH CHEIUaIbHOCTH
1.2.2. MaremaTtnueckoe MOJECIUPOBAHUE, YUCIECHHBIE METOJABI U KOMIUIEKCHI IPO-
rpamM.

3amaun:

- U3yYCHHE METOJIOB U MOJXOJ0B K MOCTAHOBKE U MPOBEJACHUIO YUCICHHBIX HC-
CJIe/IOBaHUN €CTECTBEHHOHAYYHBIX M HAYYHO-TEXHHUYCCKHX IPoOJieM, MHTepIpeTa-
MU SKCIIEPUMEHTAIBHBIX JAHHBIX C LEJIbI0 MPOTHO3UPOBAHUS U KOHTPOJIS MPUPOJ-
HBIX SIBJICHUW U TEXHOJIOTUYECKUX MPOIIECCOB,;

-bopMUpOBaHNE YMEHHS HCIIOIb30BaHUS MAaTEeMaTHYECKOrO ammapara Uil pe-
IICHUS UCCIIEI0OBATEIbCKUX TEOPETUYECKUX M MIPUKIaAHBIX 3a]1a4.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE IIPOT'PAMMBI
ACIIMPAHTYPBI
JucuuninHa «MaTeMaTHu4eckoe MOJEIUPOBAHNE, YHCICHHBIE METOJBl U KOM-
IUIEKCHI IPOTPAMM» OTHOCHUTCS K 00pa30BaTeIbHOMY KOMIIOHEHTY IIPOrpaMMbl acIu-
paHTypHI U peanu3yeTcs Ha 3 Kypee B 1 cemectpe.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA JUCHHUIIJIMHbI

[To okOHYAaHNIO OCBOCHMSI TUCITUTUIMHBI ACTIUPAHT JOJIKEH IEMOHCTPUPOBATH
CIIEAYIOIINE PE3YIbTaThI:

3HATH:

— TEOPUI0 U TPUEMbl MATEMATUYECKOTO MOJEIUPOBAHUS METOAOJIOTHIO HC-
CJIEJOBaHMs U MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN JIJIsi OCYILECTBIIE-
HUSl HAyYHO-HUCCJIEI0BATEIbCKON JEATEIBHOCTH B 00JaCTH MAaTeMaTUYeCKOro MOJe-
JUPOBAHUS,

— -TIOHATHIHO-KAaTETOPUAIBHBINA ammapaT, MaTeMaTHUeCKHUe, CTaTUCTHYCCKHE
¥ MHCTPYMEHTAIIbHBIE METOJIBI JIJISl PEIICHUS] HECTaHAAPTHBIX 3a/1a4d B 00JIaCTH MaTe-
MaTHYECKOI0 MOJEIMPOBAHUS MATEMaTU4YECKOTO0 MOJECIUPOBAHMS, YUCICHHBIX Me-
TOJIOB ¥ KOMILJIEKCOB MPOTpamu;

— OCHOBHBIE (DOPMBI, TEXHOJIOTUH, METOIbI U CPEICTBA MALTMHHOTO O0Y4YEHHUS,
MaTeMaTHYeCKOT0 MOJAETUPOBaHMUSA B 00JACTU HCCIIEAOBAaHMS, METOIbl pa3pabOTKU
HOBBIX aJITOPUTMOB B 00J1aCTH;



yMeThb:

— BBLIENATH, AHAJTU3UPOBATHL U CUCTEMATU3UPOBATH OCHOBHBIC MJEU B HAy4-
HBIX TEKCTaX; OLIEHWBATh KPUTHUECKH MOCTYHAIOUIYI0 WH(OPMAIINIO, MOAECTUPOBAThH
Ha OCHOBE 3TON MH(POPMALIMH OOBEKTHI JIJISl JATBHEUILIErO UCCIEA0BaHMS;

— NPUMEHATh U OOOCHOBBIBATh MHCTPYMEHTAIbHBIE METO/Ibl MATEMATUUYECKOTIO
UCCIIEJOBaHMSI JJIsl PElICHNUs HECTAaHJApTHBIX 3a7ady B 00JACTH SKOHOMMKH, IIIaHU-
pPOBaHMs U IIPOBEACHUSA IKCIIEPUMEHTA;

— MPUMEHATh HWHCTPYMEHTapuil pa3pabOTKH CUCTEM MOAACPKKU TPUHATHS
pelieHuit B cepe HaydHBIX MHTEPECOB M 00ECIeUeHHs] HAI[MOHAJIBHBIX MHTEPECOB,
MCIIOJIb30BaTh CUCTEMBI MCKYCCTBEHHOTO MHTEIIJIEKTA IIPU PELLIEHUM NIPUKIAJIHBIX 3a-
nad,

BJIA/IETh:

— HAaBBIKAMU HCCIIEIOBATENbCKOMN JEATENBHOCTH B 00JIACTH MAaTEMAaTUYECKOTO
MOJEIUPOBAHUS PEATBHBIX MPOLECCOB, NX BHYTPUMOJIEIBHOIO UCCIENOBAHNS U UH-
TEPIPETALNH ITIOJTYYEHHBIX PE3YIbTATOB;

— HABBIKAMHU HCIOJIb30BAHMS MAaTEMaTUYECKUX, CTATUCTUYECKUX U HHCTPY-
MEHTAJIBHBIX METOJIOB ISl PELIEHUSI UCCIEA0BATEIBCKUX, IPAKTUYECKUX U MPUKIIA-
HBIX 337124,

— HABBIKAMU pa3BUTHS W IPUMEHEHUS WHCTPYMEHTApUsA aHAIN3a JaHHBIX
HaBbIKaMU KOMIIBIOTEPHOU peaM3alii MaTeMaTUYECKUX MOJEIIECH.

4. OBBEM JUCIHMILINHBI U BUJIbI YYEBHOW PABOTHI
OO0mmast TpyI0eMKOCTh JUCIUILIMHBI COCTaBIsAeT 3 3a4eTHBIX eauHuIbl (108
aKaJIeMHYECKHX Yaca). Pacmpenenenyue Tpy10eMKOCTH TUCIMILUIMHBI IO BHIaM y4eO-
HOU pabOTHI U ceMecTpaM MpeicTaBiIeHO B Tabuie 1.

Tabmuia 1 — Pacnpenenenue Tpy10eMKOCTH JUCIIMILIMHBI 10 BUAaM Y4eOHOM pa-
OOTHI U ceMecTpam

Buasbl yue6Hoii paGoThl B COOTBETCTBHHU € Y4eOHBIM IIAHOM IIPO- TpynoeMKoCTb, 4ac.
rpaMMbl aCIUPAHTYPbI Bcero Cemectp
7
1. KontakTHasi padoTa, B TOM YHCIE: 36 36
1.1. JIexknun 18 18
1.2. IlpakTnueckue 3aHATHS, 18 18
2. CamocrosiTesibHasi paboTa 72 72
O01ast Tpy1oeMKocTh (3.e. 108) 108 108

5 COAEP/ KAHUE JUCIHUIIJINHBI

5.1. CrpykTypa AUCHUIIMHBI

CprKTypa JUCHUILUIMHBI IIPCACTABIICHA B BUAC TCMATHUYCCKOI'O IIJIaHA B Ta0-

JIuIe 2.
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Tabnura 2 — Tematnudeckuii IUIaH JUCHUTLINHBI

Ne
n/n

HauMenoBanue
pa3aeJia JTUCHUIIMHBI

Conep:xanue pasaena
(IMaaKkTHYEeCKUE eTMHUIIbI)

JluckpeTHas Marema-
TUKa. MaremaTnyeckas
JIOTUKA U TEOPHUs ajro-
pUTMOB. Bpraucnu-
TeJbHAs MaTeMaTHKa

MHoxecTBa U UX creur(UKa; OTHOUICHHUS; CBOMCTBA OTHOIIIE-
HUM; pa30MeHusl 1 OTHOLIEHNE YKBUBAJIEHTHOCTH; OTHOLIEHHE I10-
psaka; QyHKIMU U 0TOOpa)KeHUs; ONEepaluu; OCHOBHBIC TOHITUS
Teopuu rpad)oB; MapUIPYTHl; LUKIIBI; CBA3HOCTH; CXEMBI AITOPHT-
MOB; CX€MBI IIOTOKOB JIaHHBIX.

Jloruka BBICKa3bIBaHUH; JIOTUKA IPEIUKATOB; UCYUCIICHUS HEIPO-
TUBOPEYUBOCTD; IOJHOTA; CUHTAKCUC M CEMAHTUKA A3bIKa JIOTUKU
npeaukaroB. [IpuHIMI joruyeckoro nporpamMMmupoBanusd. Heder-
Kasg ¥ MOJaJIbHBIC JIOTUKH; HeUeTKast apudmernka. Jloruka BbicKa-
3pIBaHui. Jloruueckoe cienoBanue, NpuHUUN Aeaykuuu. Ionsatue
QITOPUTMUYECKON cucTteMbl. PekypcuBHbie (pyHkimn. dopmanu-
3anMs NOHATHA anroputma. Mammua Teropunra. Mepsl ClI0KHO-
CTH anropuTMoB. Jlerko m TpynHopaspemmmsele 3anadu. Kiracchl
3aga4d P u NP. NP-nonnsie 3anaun. Ilonstue cioxHOCTH BbIUHUC-
neHul; 3peKTHBHbIE aNropuTMbl. OCHOBBI HEUETKOW JIOTHKH.
DNEeMEHTHI AITOPUTMHUYECKOMN JIOTHKH.

OcCOoOeHHOCTH MaTeMaTHMUYECKHX BBIYMCIECHUM, pealu3yeMblX Ha
OBM; TeopeTndeckre OCHOBBI UNCIIEHHBIX METO/IOB: MTOTPEIIHOCTH
BBIYHCIICHUM, YCTOMYMBOCTD U CIOKHOCTh aropur™Ma (1o mamsTH,
10 BPEMEHM); YUCIICHHbIE METO/bl JUHEHHOW anreOpnl; MHTEp-
nosisiuus QYHKIWI; YMCIICHHOE HHTErpupoBanue u nuddepermnn-
pOBaHUE; METOJbl NPUOJIMKEHHUS M aNlNpOKCUMALUU (DyHKUUI;
npeoOpazoBanue Dypbe; paBHOMEpPHOE NPUOIIKEHHE (DYHKIMIMA;
npeodpasoBanue Pypre; paBHOMEpHOE MNpUOIMKEHHE (YHKIH;
MaTEMaTHYECKUE IPOTPAMMHBIE CUCTEMBI.

HNudopmarrka

ITonarue nadopmaruka. [lonstue nupopmaluu u ee U3MEpeHue.
KonnuectBo u kauectBo unpopmauuu. Mudopmanus u suTpo-
nus. MHpopManMoHHBIH Ipolecc B aBTOMaTU3UPOBAHHBIX CH-
cremax. @a3pl HHPOPMAIITMOHHOTO IIUKJIA U UX MoAenu. UH-
¢dbopmManMOHHBIN pecypc u ero cocrasistonine. Mudpopmannon-
HbI€ TEXHOJIOTMU. TeXHUYECKHE U IPOTPaMMHBIE CPEJICTBA UH-
(hopManinoHHBIX TeXHOJIOTUH. OCHOBHBIE BHJIBI 00Pa0OTKH JTaHHBIX.
VYerpoiicTBa 06pabOTKM TaHHBIX M UX XapaKTepUCTUKH. [loHsATHE 1
CBOMCTBA aNroputMa. [IpuHIUII MTPOrpaMMHOTO yIPaBIEHUS.
@DyHKIMOHANBHASA U CTPYKTypHas opraHu3anus kommnstorepa. Cere-
BbIE€ TEXHOJIOTHHM 00pabOTKH JaHHBIX. MOAYIALMS U KOJUPOBAHUE.
Kanansl nepegaun 1aHHBIX U UX XapaKTEPUCTUKH.

Heiiponnsle cetu

Mopens HeMpoHa; apXUTEKTypa HEUPOHHBIX CBA3CH: CETU MPSMOIO
pacrpocTpaHeHusi, peKyppeHTHbIE CETH; THIIbI MPAaBUI OOyUEHHUS:
KOppekuus mno omubke, MammHa bonbimana, mpaBuiio Xe0ba u
o0y4eHHEe METOJIOM COpPEBHOBaHUS; MHOIOCIIONHbBIE CETH MPSMOT0
pacnpocTpaHeHus; MOJIENIM HEMPOHHBIX ceTeld. Hampasnenus npu-
MEHEHHUs HEUPOHHBIX CETEH U MOJACIUPOBAHMS HA UX OCHOBE B pa3-
JIMYHBIX 007ACTAX TEXHUKH.
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Mogaenu u meToabl
MPOEKTHBIX PEIICHU.
OCHOBBI IPUHSATHS pe-
LHIEHUI

[TocTanoBka 3amaun aHamu3a 0OBEKTOB C paCIpeICICHHBIMU Tapa-
Merpamu. KpaeBbie ycnoBus. [Iprumepbl MareMaTnueckux MoJesnei
00BEKTOB C paclpeleleHHbIMU napaMeTpamu. CralioHapHble U
HECTAallMOHApHBIE 3a7add. MeTol KOHEYHBIX pa3sHOCTEH. 3aMeHa
IIPOU3BOJIHBIX KOHEUHBIMU pasHOCTAMH. [lorpemnocTn anmpok-
CUMalMi. YUeT rpaHUYHBIX YCIOBUU IIEPBOTO U BTOPOrO pOAaaA.
MeTton B3BELIEHHBIX HEBSI30K. ECTECTBEHHBIE KpPAeBbIE YCIIOBUS.
I'moGanbuble GazucHble (QyHKIMH. MeTOJ KOHEUHBIX SJIEMEHTOB.
IlocTaHoBKa 3afaun aHaaM3a OOBEKTOB C COCPEAOTOYEHHBIMM I1a-
pamerpamu. [IpenocraBienue CTpykTypsl B BUE I'padOoB M 3KBH-
BaJICHTHBIX CX€M. AHAJIOTH MEXIY IOJICUCTEMaMHU.

MHoroo6pa3sue 3a7auy BbiOOpa pelieHuil, S3piku BbIOOpa: KpUTEPU-
QJIbHBIA, OMHAPHBIX OTHOIICHWH. DJEMEHTHI BHIOOpA peIIeHHH B
YCIOBUSIX HEONPEAETICHHOCTH. ODJEMEHTHl BBIOOpAa pelIeHUH B
YCIIOBHSAX HEOIIPENIEICHHOCTH, CTAaTUCTHYECKOM M PAacIlIbIBYATOM
HeonpeneneHHOCTH. [lonsatue teopuun urp. [IpunsaTue pemenus Ha
OCHOBE TEOPUU UTpP. DKCIEPUMEHTAIbHBIE METO/bI BBIOOPA U Yello-
BEKO-MAaIlIMHHBIE CHCTEMBI.

OmnepalimoHHbIE CH-
CTEMBI

Ha3nauenune u QyHKIHH ONEPAIMOHHBIX CHCTEM. MyIbTHIIPO-
rpaMmmupoBanue. Pexum pasneneHus BpeMeHU. MHOromnosb30-
BaTeNbCKUI pexuM padoTel. Pexxum pabotel u OC peanbHOTO
BpemeHu. YHuBepcaibHbie OC nu OC cneunanbHOro Ha3HAYEHUS.
Knaccugukauus onepanoHHbIX cucTeM. MoaynbHas CTpyKTypa
noctpoeHust OC U UX HNEPEeHOCUMOCTb. YIPABJIEHUE MPOIECCO-
poM. ITonsatue npouecca u siapa. CerMeHTanuss BUPTYyalbHOTO aj-
pecHoro mpoctpancTBa mporecca. [loHsTHe COOBITHHHOTrO Mpo-
rpaMMHpOBaHUs, CPEACTBa KOMMYHHUKAIMK IpoueccoB. CrocoOsbl
peanu3zanuu  MyJabTUIIpOrpammupoBanus. IlonsTue npepbiBaHUs.
MHOronponeccopHplii  pekuM  padOThL. YTpaBiIeHHE MNaMSTHIO.
CoBMeECTHOE HMCIOJIB30BAaHUE NMAMSTH. 3aliuTa NamMsaTH. MexaHus3m
peanuzanuu BUpTyanbHOW mamsTu. CTpaTerus MmoJKaukd cTpa-
Hull. [IpyHIUNB TOCTPOEHUS U 3aluTa OT cOOE€B U HECAHKIIU-
OHHMPOBAaHHOI'O IOCTYTIA.

ba3n1 manabBIx

HasnaueHnue u OCHOBHBIC KOMITOHEHTBI CUCTEMBI 0a3 JTaHHBIX; 00-
30p COBpEMEHHBIX CUCTeM ympaBieHus 6azamu gaHHbIX (CYB/):
YPOBHU Tpe/cTaBieHUus 0a3 NaHHBIX. [IOHATHS CXeMBl M TMOJ-
CXEMBI; MOJICITH JTAHHBIX; HepapXUIecKasi, CeTeBast U PEISIIUOHHAS
Mozenu 6a3 JaHHBIX; CXeMa OTHOIICHHUS; S3bIK MAHUITYIHUPOBAHUS
JTAHHBIMH IS PENIAIMOHHOW MOJIENH, peJsSIMOHHas airedpa u
a3plk SQL; mpoexkTupoBaHWE pENSIIUOHHOW O0a3bl JTaHHBIX,
(GyHKIHOHATBbHBIE 3aBUCHUMOCTH, JICKOMITO3UIMS OTHOIICHUH,
TPAH3WTHBHBIC 3aBUCUMOCTH, MPOCKTHPOBAHNUE C WCIOIh30BAaHHEM
METO/Ia CYITHOCTh-CBSI3b; CO3JJaHie U MOAU(HUKAIHS 0a3bl JTaHHBIX:
MOWCK, COPTUPOBKA, WHICKCHpPOBAHHWE O0a3bl JIAHHBIX, CO3aHHE
(dbopM M 0TUETOB; U3HUECKasi OpraHu3anus 0a3bl JAHHBIX; KIIIH-
poBaHHbBIC, MHJIEKCUPOBaHHBIC (ailibl; 3amuTa 0a3 NaHHBIX; Iie-
JIOCTHOCTB ¥ COXPAHHOCTh 0a3 JTaHHBIX.

YucneHHble METOEI

Twumer 0HII/I6OK, YW CJICHHBIC METOJbI U UX 3HAYCHHUEC B KOMIIBIOTEP-
HBIX HCCJIICOOBAHUAX. Hpo6neMa CXOJHUMOCTH. HOFpCIJ.IHOCTL qucC-
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JIEHHOT'O pelleHus 3ajauyu. repaTuBHbIE METOMIBI PELLIEHUs HENU-
HEWHBIX ypaBHEHHMH. UWCIIEHHBIE METOJbI JIMHEHHOW anreOphl.
[pubnmxenue ¢ynkuuii. Yucnennoe nugdepeHmpoBaHne 1 UH-
terpupoBanue. [loHATHS anmpokcMManuu, YCTOWYMBOCTH M CXO-
nuMocTH. YuclieHHble METObl pelleHus: OObIKHOBEHHBIX Iudde-
pEHIMATIBHBIX YpaBHEHUN. YK CIIEHHBIE METOABI ONITUMU3ALUH.

OCHOBHBIE TOHATHUS
TEOPUH BEPOSITHOCTEN
M MaTeMaTHYECKOH
CTATUCTUKU

MopnenupoBaHue Ha OCHOBE ITPUMEHEHHMSI CIIyYailHbIX BEIIMYUH,
CIlydaitHbIX (DYHKIUI U MX XapaKTEPUCTUK: MATEMATUIECKOTO 0KH-
JAHUS, TUCTICPCUH, KOPPEISIIUOHHON (DYHKIIUU U CTIEKTPaTbHBIX
mI0ckocTel. [IlucKkpeTHbIe U HENIPEPhIBHBIE PaCIPECIICHUs CITy-
YalHBIX BEJIMYMH U UX IPUMEHEHUS U1 MOAECIIMPOBAHUS CIIy4daii-
HBIX [IPOLIECCOB B TEXHUKE

Marematuko-
CTaTUCTUYECKOE U
MMHTAIMOHHOE MOJIC-
JINPOBAaHKE

OCHOBHBIE NIOHATHS KOPPEISIIMOHHOTO, PErPECCUOHHOTO U IAC-
MEPCHOHHOTO aHaMu30B. Br16op Bua, (hakToOpoB U mapaMeTpoB
CTaTUCTUYECKOU Moen. OCHOBHBIE NNOHATHUS INIAHUPOBAHUS
9KCIIeprMeHTa B TexHUKe. [lomHbie pakTopHBIE MIaHBI U APOO-
Hble peruki. OpTOroHallbHOE U poTaTabesbHOE IIAHUPOBAaHUE
JKCIEpUMEHTOB. OCHOBHBIE CBOMCTBA MaTpPHUIL ILIAHUPOBAHUS:
CUMMETPUYHOCTD, OPTOTOHAJIBHOCTh, HOPMUPOBKA. Y CJIOBUS IPHU-
MEHUMOCTH METOJOB IUIAHUPOBAHUS IKCIIEPUMEHTA.

Merton cratuctuueckoro Mmoaenuponanus (Merox Monre-
Kapno): Mapxkosckuii npouecc; I[Iporecchl pazMHOxkeHUs U rude-
;. [lyacconoBckuii mponecc; CUCTeMbl MaCCOBOTIO OOCITYKHBa-
Husi; Koneunele apromatsl, BepostTHocTHBIE aBTOMaTHI; MTHCTpY-
MEHTaJIbHBIE CPEJICTBA MOJEIUPOBAHUS CUCTEM; SI3bIKM MMUTALIU-
OHHOT'0 MojienupoBanusd. CucTeMa UMUTAMOHHOIO MOIEINPOBa-
nust GPSS.

10

BraucinureanHbIH
SKCHEPUMEHT

MK BBIYMCIUTENBHOIO SKCIEPUMEHTA, IIJIAHUPOBAHUE KOMITbIO-
TEPHOI0 YKCIEPUMEHTA. BhIUMCIUTENBHBIE ONIEPALIMY JIMHEHHOM
anreOpsbl, aITOPUTMBI BEKTOPHO-KOHBEHEPHBIX BHIYUCIICHHH.
Onepanuu ¢ pa3psyKeHHbIMA MAaTPULIAMM.

11

TexHonoruu npo-
rpaMMMPOBaAHUS

3asaya NpOEKTUPOBAHUS MPOrPAMMHBIX CUCTEM; OpraHU3aus
porecca NpoeKTUPOBaHUs nporpaMmuoro odecredenus (I10).
Hcnonp3oBaHue JeKOMITO3UIIMH U a0CTpaKIMK TP MTPOEKTUPOBa-
Huu I10, nekommnosunus cucreMbl. MeTo1bl IPOEKTUPOBAHUS
cTpykTypsl 110; MeTono0orust 00beKTHO-OPUEHTHUPOBAHHOTO MPO-
IrpaMMUPOBAHUS; TEXHOJIOTMYECKHE CPEJCTBA pa3pabOTKHU Mpo-
IrpaMMHOI0 o0ecrieueHus: MHCTpYMEHTallbHas cpeia pa3padoTKH,
CpEICTBA NOAJEPKKH NIPOEKTA, OTIaAUMKH; METOABI OTIAAKU U
TECTUPOBAHUS MIPOTPaMM; TOKYMEHTHPOBAHUE U OlIEHKa KauecTBa
IIPOrPAMMHBIX POAYKTOB; METO/IbI 3aLIUTHI IPOIPAMM U JaHHBIX;
MIPOEKTHpOBaHUE UHTep(delica ¢ mob30BaTeNneM; CTPYKTYpbI A1a-
Jiora; moJiJiepkKKa 1Mojab30BaTesl; MHOTOOKOHHbIE MHTEP(ENCHI;
IpUMEpPHI peann3anuy HHTep(eicoB ¢ MOIb30BATEIEM C UCTIOIb-
30BaHHUEM IpapUUeCcKUX MaKEeTOB.

5.2. Pa3aesanbl AMCHUILINHLI M BUALI 3aHATHH

Pa3nensl muCHMIUIMHBI U BUABI 3aHATHH MpeIcTaBIcHa B TabauIe 3.
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Tabmuia 3 -Pa3aensl IUCHUIUIMHBI U BUBI 3aHATHI

TpynoemkocTsp, yac.
Ne | HaummeHoBaHue pasgesia quc-
wn e — Bcero | Jlekuuu | [lpakTnueckue | CamocrosiTe/ibHasA
3aHATHS padora

JuckperHas MaremaTuka. Mare-

| | MaTHueCKas NoTHKA M TEOPHS all- 9 1 ) 5
TOPUTMOB. BrruncnurenpHast Ma-
TeMaTHKa

2. | Undpopmatuka 9 1 - 5

3. | Heiiponnsie cetn 9 1 2 6
Monenu 1 MeTobl MPOEKTHBIX

4. | pemeHnid. OCHOBBI IPUHSTHS 10 1 2 7
peleHuin

5. | OnepanmoHHbIE CUCTEMBI 10 2 2 7

6. Baser maHaBIX 10 2 2 7

7. YuciaeHHbIE METOEI 10 2 2 7
OCHOBHBIE MTOHATHS TEOPUH Be-

8. | posSTHOCTEH N MaTeMaTHIECKON 10 2 2 7
CTaTUCTUKHU

9 MaremaTuKO —CTaTUCTUYECKOE U 10 5 2 7
MMUTAIIMOHHOE MOJICIIMPOBAHUE.

10. | BeruncnuTenbHbIH SKCIEPUMEHT 10 2 2 7

11. | TexHonoruu NporpaMMHUpPOBaHUS 11 2 2 7
Bcero yacos 108 18 18 72

5.3. Jlekuun

[lepeuens 3aHATUN JEKIIMOHHOTO THIA, UX COACPKAHHE U TPYAOEMKOCTbH
Ipe/ICTaBIICHbI B Tabmuue 4.
Tabnuna 4 — TeMaTuka 1 coep’KaHue JEeKIHUM

Ne Ne pazpena TemaTuka Jekuu TpynoemkocTs
/I | THCHHUILIAHBI (uac.)
1 1 JluckpeTHas MmaTeMaTuka. MaremaTuueckas JIOTHKa U 1
TEOpUsl AITOPUTMOB. BrlunciuTenbHas MaTeMaTHKa
2 2 HNudopmarrka 1
3 3 Heliponnsle cetn 1
4 4 Monenu u MeTobl NPOEKTHBIX perieHuil. OCHOBBI TPU- 1
HATHUS PELICHUN
5 5 OnepalnoHHbIE CUCTEMBI 2
6 6 basbr maHHBIX 2
7 7 YucneHHble METObI 2
8 8 OCHOBHBIE MTOHATUS TEOPUU BEPOSITHOCTEN U MaTeMaTH- 5
YECKON CTATUCTUKU
9 9 MatemaTuKo —CTaTUCTUYECKOE U UMUTALMOHHOE MOJIE- 5
JIMPOBAHME.
10 10 BoruncnutenbHbIA SKCIIEPUMEHT
11 11 TexHomornu NporpaMMupoOBaHus
Hroro 18




5.4. IlpakTyeckue 3aHATHUS
[IpakTuyeckue 3aHATUS MO AUCIUILIMHE MPEAYCMOTPEHbl YU4E€OHBIM ILJIAHOM
o0Opa3zoBaTeILHON TPOTPAMMBI.
IlepedyeHb NMpakTHUYECKUX 3aAHSATUM, UX COJACPKAHUE U TPYIOEMKOCTh IPEI-
CTaBJIEHKI B TaOIHUIlE 5.

Ta6nuna 5 — TemaTtuka u cojepkaHue MPaKTHISCKUX 3aHATUN

Ne Ne paznena TemaTuka NpaKTUYECKUX 3aHATHI TpynoemkocTs
n/n | JHCHUATLIHHBI (uac.)
1 3 Heiiponnsie cetn 2
2 4 Mopemu n MGTOIIBIVHPOGKTHBIX pemieHuii. OCHOBBI 5
NPUHSTHS PEIICHUI
3 5 OmnepaliOHHbIE CHCTEMBI 2
4 6 ba3el jaHHBIX 2
5 7 YuCiIeHHbIE METOBI 2
6 8 OcHOBHBIE TIOHSATHS TEOPHHL BEPOSITHOCTEH U MaTe- 9
MaTHYECKON CTAaTHCTHKHU
7 9 MaTemMaTuKko —CTaTHCTUISCKOE M MIMHUTAIMOHHOE 9
MO/ICIIUPOBAHHE.
8 10 BrrunciauTenbHbIN 3KCIIEPUMEHT 2
9 11 TexHosornu NporpaMM1upOBaHuUs 2
Htoro 18

5.5. CamocTosiTe/ibHAsA pa00Ta aCIUPAHTA
Bunbl camocToaTensHo# paboThl acliupaHTa NpeCcTaBlIeHbl B Ta0IuUIE 6.
Tabnuna 6 — Buabl camocToaTensHoi paboThl

Ne Ne paznena Bua camocrositeibHOM padoThI
n/n | JUCHUIUIMHBI

1 1-11 PaboTa ¢ nutepaTypoi;

2 1-11 ITonroroBka K KaHAUJATCKOMY IK3AMEHY

6. ObPA3OBATEJIBHBIE TEXHOJIOT'MH

B xozie ocBoeHUS TUCHMIUIMHBI TPUMEHSIOTCS ClIeTyIolne o0pa3oBaTeIbHbIE
TEXHOJIOTUH MPEJICTaBlICHHbIC B TabuIle O.

Tabnuua 6 — OOpa3oBareybHbIE TEXHOJOTUH, IPUMEHSIEMbIE B XOJA€ MPENOoJaBaHUs
JUCLUTIIUHBI

Buj yueOHoii padoThl

Buabl 06pa30BaTeJ’lele TEXHOJOIrui

Jlexun

MynsTuMeara-IeKIus
[TpobnemHuas neximst

Jlexumsi-o0CcyxaeHne

Jlexuus ¢ pa300pOM KOHKPETHBIX CUTYalui

HpaKTI/I‘-ICCKI/IC 3aHATUA

I'pynnoBeie nuckyccum.
Pemrenne nmpakTuyeckux 3amad.

CaMocrosTenbHas pa60Ta

NunuBuayanbHble HCCIEA0BAHUS

TexHosoryus HHAMBUAYAIU3AIUH 00yUEeHUS

Texkymuii KOHTPOJIb

TexHojorus oOlLICHMBAHMUS KadecTBa 3HAHMII Ha OCHOBE
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OaybHOM omeHKU. Ompoc Mo TeMaTHYSCKUM OJI0KaM JIHC-
HMUITJIINHBI.

7. PEAJIN3ALIUSI JUCOUILIMHBI ITPU UCITOJIB30BAHUHN TEXHOJIOT Ui
3JIEKTPOHHOI'O OBYUEHUWS U (MJIN) JUCTAHIIMOHHBIX OBPA30OBATEJbHBIX
TEXHOJIOI'1

B snextponHoii nHpopmanmoHHo-o0pa3oBaTenbHoil cpeae BI'TY pasmemaer-
Cs1 JICKTPOHHBIN KypC TUCITUTIINHBI, BKIIFOYAIOITHI B CEOsI:

— CBeJIeHHs 00 aBTOpe Kypca;

— KpaTKO€ OMMCAHUE Kypca;

— pabouyro MporpaMmy JHUCIHUILUIHHBI,

— TIOJIHBIW MEPEYEHb TEM JUCIUTLIINHBI;

— TPE3CHTALUOHHBIC MAaTEPUAIIbI I TPOBEICHUS 3aHATUHN JIEKIIMOHHOTO THUIIA;

— JICKUIMH/KPATKUH KOHCIIEKT JISKIMH 0 K0 TeMe;

— MaTepuajbl 1Sl TEKYIIEro KOHTPOJISI yCIIEBaEMOCTH aCIIUPAHTOB.

8. YUEBHO-METOJUYECKOE M HWH®OPMALMOHHOE OBECHEYEHHME
JUCHUIINHBI

8.1. IlepeyeHb OCHOBHOW U JIOMOJHUTEIBLHONH y4eOHOH JUTEpaTyphbl, HE00-
XOAUMOI /1J151 0CBOECHMA TUCIHUTIUHBI:

a) OCHOBHAs TUumepamypa

1. ABepuenkos, B. 1. OcHOBbI MaTeEMaTUYECKOT0 MOJIETUPOBAHMS TEXHUYECKHUX
cucrteM : yueoHoe nocodue / B. 1. ABepuenkos, B. I1. ®enopos, M. JI. Xelider. —
bpsiack : bpsiHCKUI TOCY1apCTBEHHBIN TEXHUYECKHI yHUBepcureT, 2012. — 271 c.
— ISBN 5-89838-126-0. — Tekcr : anexrponssiit // LudpoBoit 06pazoBaTenbHbIN
pecypc IPR SMART : [caiT]. —
URL.: https://www.iprbookshop.ru/7003.htmlABepuenkos, B. 1. OcHOBBI MaTeMaTH-
YECKOTO MOJICIIMPOBAHUS TEXHUUECKUX CUCTEM : yueOHoe nmocooue / B. 1. ABepuen-
koB, B. [1. ®egopos, M. JI. Xeiiden. — bpsiack : bpsHckuii rocy1apcTBEHHBIN TeX-
HUYeCKu yHUuBepcuTeT, 2012. — 271 ¢. — ISBN 5-89838-126-0. — TexcrT : a1ek-
Tpounbli // Lludposoit o6pazoBarensHbiil pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/7003.html . — Pexxwum qoctyma: st aBTOpU3HP.
MIOJIb30BATENIEN

2. Beenenue B MaTeMaTudeckoe MoJIeTMpoBaHue : yaeoHoe mocodue / B. H.
AmmaxmuH, M. b. I'ntman, U. 3. Kemtep [u np.]. — Mocksa : Jloroc, 2016. — 440 c.
— ISBN 978-5-98704-637-1. — TexcT : anextponnslii // L{ludpoBoit oOpazoBarens-
Heii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/66414.html.
— Pexxum moctyma: s aBTOpU3Hp. MOIb30BaTENeH

3. Adonun, B. B. Ananu3 u MosieTMpoBaHie TUTIOBBIX CHCTEM MacCOBOTO 00-
ciyxuBanus : yauebHoe nocobue / B. B. Adponun, B. B. Hukynun. — Mocksa, Bo-
noraa : Uadpa-Umxenepus, 2023. — 232 ¢. — ISBN 978-5-9729-1187-5. — Tekcr
: anexTponnbii // [ludposoit o6pazoBatenbHbiii pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/132853.html . — Pesxum goctyna: ajist aBTopu-
3UP. MOJIb30BATEIICH



https://www.iprbookshop.ru/7003.html%D0%90%D0%B2%D0%B5%D1%80%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%D0%B2
https://www.iprbookshop.ru/7003.html
https://www.iprbookshop.ru/66414.html
https://www.iprbookshop.ru/132853.html
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4. CarankuHa, JI. B. Marematuueckoe MOJEIMPOBAHUE : 3a1a4l U METOJIbI Me-
xaHuku. Yueonoe nocobue / JI. B. Carankuna, B. b. IleaskoB. — Jlunenk : JIumnenr-
KW rocyJapcTBEHHBIN TexHnyeckuid yausepcutet, ObC ACB, 2013. — 97 ¢. —
ISBN 978-5-88247-584-9. — Tekct : anexkTpoHHbIN // [{ludpoBoii 06pazoBaTeIbHBIMN
pecype IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/22880.html . —
PexxuMm noctyna: Juist aBTOPU3HP. TOJIb30BaTeNeH

5. I'panos, B. M. KomnibloTepHbIe TEXHOJIOTUHU B MTPAKTUKE MATEMATHYECKOTO
MoaenupoBanus. Yacts 2 : yauebnoe mocodue / B. M. I'pagoB. — Mocksa : MockoB-
CKHI rOCYJapCTBEHHBIN TeXHUYeCKN yHUBepcuTeT umenu H.D. baymana, 2006. —
48 c. — ISBN 5-7038-2918-6. — Texkcr : anexktponHsiit // Lludposoit o6pa3oBaress-
Helil pecypc IPR SMART : [caiiT]. —

URL.: https://www.iprbookshop.ru/31022.html . — Pexum moctyna: ajist aBTOPU3HP.
II0JIb30BATEIIEU

6. byiinaues, C. K. [IpuMeHeHne YncIeHHBIX METO/IOB B MATEMATHYECKOM MO-
nenupoBanuu : yueoHoe nocobue / C. K. byitnaues ; noa pegakuueii 1O. B. Tlecun.
— ExatepunOypr : Ypanbckuit ¢penepanbubiii yuusepeuret, 9bC ACB, 2014, — 72
c. — ISBN 978-5-7996-1197-2. — TekcT : anekTponHslii // [{udpoBoii 06pazoBa-
tenbHbIl pecypc IPR SMART : [caiiT]. —

URL.: https://www.iprbookshop.ru/66195.html. — Pexxum moctyna: st aBTOpU3MP.
I10JIb30BAaTENIEN

7. 3yoxko, W. FO. MaTtematuueckoe MOICIUPOBAHUE: JUCKPETHBIC MOIXO/IbI U
YHUCIIEHHbIE METObI : yueOHoe nocodue / U. 0. 3yoko, H. JI. Hammna. — I[lepms :
[lepMcKMiA HAMOHAIBHBIA HCCIIEI0BATENBCKAN MMOJUTEXHUYECKUN YHUBEPCUTET,
2012. — 365 c. — ISBN 978-5-398-00947-7. — TexkcT : anextponHHbIi // LludpoBoit
oOpazoBarenbHbIil pecypc IPR SMART : [caiiT]. —

URL: https://www.iprbookshop.ru/105478.html . — Pexxum goctyna: st aBTopu-
3UP. TIOJIb30BaTEICH

8. ®omuH, B. I'. Maremarnueckoe moaenupoBanue B cucteme MathCAD :
yaeOHoe nocodue / B. I'. ®omun. — Capatos : CapaTOBCKUI TOCyAapCTBEHHBIN
TexHudyeckuit yausepcutet umenu 0. A. I'arapuna, 9bC ACB, 2020. — 80 c. —
ISBN 978-5-7433-3387-5. — Texcr : anextponHsiii // [ludposoit 06pazoBaTebHBIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/108693.html. —
PexxuM focryma: ajist aBTOpU3Up. MOJIb30BATEIIEH. -

DOI: https://doi.org/10.23682/108693

0) OonoHumenvHasn aumepamypa

1. HCcTpyMeHTanbHBIEC CPEICTBA MATEMATHUECKOTO MOJICIIUPOBAHMS | yueOHOe
nocobue / A. A. 3onorapes, A. A. beiukos, JI. 1. 3onmoTapesa, A. I1. KopHioxun. —
PocroB-na-/lony : U3narensctBo KOxHoro denepansHoro ynusepcurera, 2011. —
90 c. — ISBN 978-5-9275-0887-7. — Texkct : anexkrponusrii // LludpoBoii odbpazosa-
tenbHbIH pecypc IPR SMART : [caiit]. - URL: https://www.iprbookshop.ru/46963.html.
- Pexxum noctyna: uis aBTopusup. mojab3oBaTenei

2. Marematnueckoe MOACIUPOBAHUE : Ta0OPATOPHBINA MpakTuky™m / ben cocr.,
A. D. CmupHOB. — MockBa : MOCKOBCKUI TEXHUYECKUI YHUBEPCUTET CBSI3U U UH-
dbopmaruku, 2015. — 43 ¢. — Texkcer : anexTponHsbIi // [ludpoBoit 06pa3oBaTeIbHBIN



https://www.iprbookshop.ru/22880.html
https://www.iprbookshop.ru/31022.html
https://www.iprbookshop.ru/66195.html
https://www.iprbookshop.ru/105478.html
https://www.iprbookshop.ru/108693.html
https://doi.org/10.23682/108693
https://www.iprbookshop.ru/46963.html
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pecypc IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/61739.html . —
PexxuMm noctyna: Juist aBTOPU3HP. TOJIb30BaTeNen

3. Heuetkue 3a1aun B MaTEMaTHUYE€CKOM MOJICTUPOBAHUN | METOAMYECKHUE YKa-
3aHUS K caMocTosITenbHOM padote / coctaButenu M. A. Cenpix, B. A. CkonuH. —
Jlunieuk : JIuneukuit rocy1apcTBEHHBIN TeXxHUUecKuil yHuBepcutet, ObC ACB,
2013. — 22 ¢. — Texkcr : anextponHsbIi // Ludporoit oOpazoBarenbHbIN pecypce IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/22896.html . — Pesxxum m0-
CTyIa: JIJIsl aBTOPU3UP. MOJIb30BATENEH

4. Tesixonos, B. I1. VisSim+Mathcad+MATLAB. Bu3zyaisHoe MaTeMaTHUe-
ckoe moaenupoBanue / B. I1. [IpsikonoB. — Mocksa : COJIOH-IIpecc, 2017. — 384
c. — ISBN 5-98003-130-8. — Tekcr : anekrponHsii // LludpoBoit 06pazoBaTenbHbIN
pecypc IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/90378.html. —
Pexxum noctyna: s aBTOpU3UP. MOJIb30BATENCH.

8.2. Ilepeuenb pecypcoB cetn «MHTepHET», HEOOXOAUMBIX JJsl M3YyUYeHUs!
TACHUATLTHHBI
1. Caiit Hayunoi 6ubarorexu BI'TVY (https://libri.tu-bryansk.ru)
2. DnekTpoHHO-OubImoTeuyHas cucrema «Jlaup» (https://e.lanbook.com)

3. DneKTpoHHO-OMOIHMOTEeYHAs cucrema «IPRbooks»
(http://www.iprbookshop.ru)
4. Enunoe OKHO JOCTyTa K YH(}OpPMaAIMOHHBIM pecypcam

(http://window.edu.ru)

5. Caiit ®I'bY ®@enepanbHbli MHCTUTYT NPOMBIIUIEHHOW COOCTBEHHOCTH
(http:/Amawwl.fips.ru)

6. HamumonanpHas smekTponHas oundmuoteka (http://www.elibrary.ru)

7. Teopus ympaBiieHHs] OpTaHU3AIMOHHBIMHA CHCTeMaMH. NHCTUTYT mpoOsiem
ynpasnenust PAH: [caiit] (http://mtas.ru/about/)

8. Ilpodeccuonanbupiii MHPOPMAIMOHHO-AHATIUTUYECKUN pPECypC, TOCBS-
IICHHBI MAaITMHHOMY OOY4Y€HHWIO, PAacClO3HABAHUIO OOPAa30B M MHTEIUICKTYaJIbHOMY
aHanu3y naHHbeIX: [caiT](http://www.machinelearning.ru/)

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Jliia obecriedeHnst 0Oy4eHHsI UMEETCsl CIEeqyIolas MaTepualbHO-TEXHUUECKast
0a3a:

— ayAUTOpHS I IPOBECHUS JIEKIIMOHHBIX 3aHITHA W OPTaHU3AINN 3alUTHI
pedepatoB, 0O60pyIOBaHHAS MEPCOHATBHBIMU KOMITBIOTEPAMHU, MYJIbTHUMEIUHHBIM
KOMIIBIOTEPHBIM MPOCKTOPOM, CPEACTBA 3BYKOBOCIIPOU3BEIEHUS (IT0 BOZMOKHOCTH),
NPOSKIIMOHHBIM  DKpPaHOM,  HalW4YWMeM  JocTyna B HHGPOPMAIMOHHO-
KOMMYHHKAIIMOHHYIO ceTb HTepHeT;

— yueOHasi ayAUTOpHUs, OCHAIICHHAs KOMIUIEKTOM MeOesid U T0CKOM, AJisl po-
BEJICHUS KOHCYJIbTALMM, 3a4eTa U KaHIUAATCKOTO HK3aMEHa;

KOMIIBIOTEPHBIE KJIACChI C TOCTOSHHBIM JIOCTYNOM K HH(OpPMAaIOHHO-
TEIEKOMMYHUKAIIMOHHON ceTu «VIHTepHeT», a TakKe UYUTAIbHBIE 3aJbl HAay4HOM
oubnuorexu BI'TY nnst camocTosiTenbHON paOOThI aCIUPAHTOB.


https://www.iprbookshop.ru/61739.html
https://www.iprbookshop.ru/22896.html
https://www.iprbookshop.ru/90378.html
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10. OCOBEHHOCTHU OPTAHU3AIIUU OBPA3OBATEJIBHOI'O
IMTPOIECCA JJ1s1 UHBAJINJIOB U JIMI] C OI'PAHUYEHHbBIMH
BO3MOXHOCTAMMU 3/10POBbs1

W3ydyeHne AMCUMILIMHBI MHBAIMJAMHU U JIMLIAMUA C OTPAHUYEHHBIMH BO3MOX-
HOCTSIMU 3/10POBbsI OPTaHU3YETCSI C yUYETOM OCOOEHHOCTEW NMCUXO(PHU3NUIECKOrO pa3-
BUTUS, MHAUBUAYAIBHBIX BO3MOKHOCTEW U COCTOSIHUS 37J0POBbsI TAKUX O0yYaIOIIUX-
csl.

[Ipu mpoBeneHnHn y4eOHBIX 3aHATHI oOecreynBaeTCs COONIOICHUE CIEAYIO-
X TPEOOBAHMIA:

— y4eOHbIE€ 3aHATHS MPOBOIATCS Uil MHBAIUIOB U JIUIL C OIPaHHUYEHHBIMHU
BO3MOXKHOCTSIMU 3[IOPOBBSI B OJHOW ayJAUTOPUU COBMECTHO C OOYyYaroIIMMHCS, HE
UMEIOLIMMH OTPaHUYEHHBIX BO3MOKHOCTEN 3[J0POBBS, €CIM 3TO HE CO3JIAeT TPYIHO-
CTeH U1 00y4aromuxcs B X0€ y4eOHBIX 3aHATUH;

— INPUCYTCTBUE ACCUCTEHTA W3 uucia padoTHukoB BI'TY unu npuBnedeHHbIX
JIMLI, OKa3bIBAIOILEr0 00YyYaroIUMC HEOOXOIUMYI0 TEXHUUYECKYIO TOMOIIb C YYETOM
WX UHAUBUIYAIBHBIX OCOOEHHOCTEN (3aHATh paboyee MeCTo, IEPEIBUTATHCS, MPOUH-
TaTh U OPOPMHUTH 33/IaHKE, OOIIATHCS C MEJArOTUYECKUM PAOOTHUKOM U T. 11.);

— oOyu4aromuecs: ¢ y4eTOM MX MHJIWBHUAYalIbHBIX OCOOCHHOCTEH MOTYT IOJIb-
30BaThCSI HEOOXOJUMBIMU UM TEXHHUYECKHUMU CPEJICTBAMH;

— MaTepHaJIbHO-TEXHUYECKHE YCIIOBUS JOJKHBI 00€CIeuynBaTh BO3MOKHOCTD
OeCIpEensITCTBEHHOIO JIOCTyIa O0y4arouuxcs B ayAUTOPUH, TyaJeTHbIE U APYTue
MOMEILEHUS, a TAK)KE UX MPeObIBAHUA B YKa3aHHBIX MOMEHICHUAX (HAJMYME MaH[Ty-
COB, MOPYYHEH, paCIIMPEHHBIX JBEPHBIX IMPOEMOB, JIU(PTOB, IPU OTCYTCTBUU JIU(PTOB
ayJIMTOPHSI TOJKHA PACIIOaraTbCs Ha MEPBOM 3TaXKe; HAJIMUKE CIIEHHAIbHBIX Kpecell
U APYTUX TPUCTIOCOOJICHHIA).

YHUBEPCUTETOM CO3/aHbl CIELUUATIbHBIE YCJIOBHS JI IMOJYYEHHUS BBICIIETO
oOpazoBanus ooydaronumucs ¢ OB3:

1) nyist muL ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbSI IO 3pEHHUIO:

— HaJIMYUE aJIbTEPHATUBHOM BepCcHM O(ULIMATIBLHOTO CaiiTa OpraHU3allu B ce-
1 "UHTepHeT" 1151 ClTabOBUAAIINX;

— pa3MelleHHe B JOCTYMHBIX JUId 00y4aroIUXCs, SBISIOMUXCS CAETBIMU HIIN
C1a0OBUIAIIMMHU, MECTaX M B aJanTUPOBAHHOW (opme (C yuyeTomM MX OCOOBIX MO-
TpeOHOCTEN) CIIPAaBOYHON MH(POPMALIUK O PACIIUCAHUU YUEOHBIX 3aHATUH (MH(DOpMa-
11 JOJDKHA OBITh BBIIIOJIHEHA KPYIHBIM PElbe(HO-KOHTPACTHBIM HIpUdTOM (Ha Oe-
JIOM WJIK KenToM (oHe) U npoayonrpoBana mpudTtom bpaiins);

— IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO OO0YydYaronieMycsi HEOOXOIUMYIO
IIOMOILb;

— obecrieueHne BBIMYCKa albTEPHATUBHBIX (POPMATOB IMEYATHBIX MaTepUAJIOB
(xpymHbIH pUPT UM ayuodans);

— obecnieueHue J0CTyIMa 00y4aromerocs, sBJISIONIEroCs CICNbIM U UCIIOIb3Y-
IOLLEro cO0aKy-MPOBOAHUKA, K 3JaHUI0 OPraHU3alUY;

2) 15 TALL ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBBSI IO CITYXY:

— ny0JIMpoBaHUE 3BYKOBOM CIPaBOYHON MH(POPMALIUU O PACTIMCAHUH YUEOHBIX
3aHATUN BU3yaJbHOM (YCTaHOBKAa MOHUTOPOB C BO3MOXHOCTBIO TPAHCIISILIMUA CYOTHT-
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pPOB (MOHHUTOPBI, UX pa3Mepbl U KOJINYECTBO HEOOXOAUMO OMPEICNATh C YUYETOM pa3-
MEpOB MTOMEILIECHHUS);

— o0ecrieueHNe HaJJICKAIIUMUA 3BYKOBBIMH CPEJICTBAMH BOCIIPOM3BEICHUS
uHpopManuy;

3) TSt JTUIT ¢ OTPaHUYCHHBIMU BO3MOYKHOCTSIMHU 3I0POBbSI, HIMCIOIINX HapyIIIe-
HUS OTIOPHO-ABUTATEIBHOTO alapara, MaTepHaTbHO-TEXHUUECKHUE YCIOBUS JIOJKHBI
o0ecreunBaTh BO3MOXKHOCTh OECHPENATCTBEHHOTO JOCTyHa OOyJarommxcs B y4eO-
HbIE TIOMEILEHUS, CTOJIOBBIC, TyaJeTHbIC M JPyrHe MOMEIICHUs YHHBEPCUTETa, a
Tak)Ke NpeObIBaHMS B YKAa3aHHBIX IMMOMEIICHUAX (HaJIM4Yue IMaHIYCOB, MOPYYHEH,
pacIIMpeHHbIX ABEPHBIX MPOEMOB, JIU(PTOB, JOKAIBHOE MOHIKEHUE CTOCK-0apbepoB;
HaJIMYHE CIIEHHUATIBHBIX KPECe U APYTUX NPUCIIOCOOIEHUN).

11. METOAUYECKHUE PEKOMEHJIALIMY MO JUCHMUILIAHE

11.1. MeTroanyeckue peKOMeHAANNH JISl IpenoaBaresiei

IIpy uyreHUn JIEKIUN NOJDKHA pelIaThes 3a7ada JOCTYITHOTO M3JI0KEHUSA BCEX
MaTepUasoB MO JaHHOW JUCIMILIMHE COTJIACHO paboyeil mporpaMMme.

I'maBHOM 3amadell KaKIOM JIEKIUMU U IPAKTUYECKOI'O0 3aHATUS SBISAETCA pac-
KpPBITUE TEMATUKH U YBSI3Ka C IPAKTUYECKUM IIPUMEHEHUEM.

[Ipy yTeHUM NEKUMA ¥ MPOBEACHHM NMPAKTUYECKUX 3aHATHUH LIEIeCO00pa3HO
MCITI0JIb30BaTh OMOPHBIE KOHCIEKTHI (CUCTEMY CIIAiJIOB C HATJSAHBIMH W300paKeHU-
SIMU U T€3UCAMU JICKITUM ).

11.2. MeToanyeckue peKOMEHIAIMNH I 00yYAIOUIUXCH.

[ToaroToBky mo gucruiuinHe «MaTemMaTH4ecKoe MOJCIMPOBAHUE, YHCIICHHbBIE
METO/Ibl ¥ KOMIUJIEKCHI IPOrPaMM» MOKHO pa30UTh HA HECKOJIBKO ITAIOB:
e paboTa c IuTepaTypoi;
® TIOJrOTOBKA K KaHJAMIATCKOMY DK3aMEHY.

12. OHEHOYHBIE MATEPHUAJIBI 11O INCIHHUIIJIMHE

12.1. OueHo4HbIe CPeACTBA IS TEKYIEro KOHTPOJIS yCIeBaeMOCTH

Texymuii KOHTPOJIb MPOBOAUTCS € LENbI0 00€CIeUeHUsT CBOEBPEMEHHON 00-
paTHOM CBSI3U, JJIsl KOPPEKIMHU OOYy4YEHUs, aKTUBU3ALUU CAMOCTOSITEIILHON paOOTHI
acnupaHToB. Pe3ynbTarhl TEKyIIero KOHTPOJS TOJABOJATCA IO IMKajie OauibHO-
PEUTUHTOBOM CUCTEMBI U SBJISIFOTCS TOIYCKOM K ITPOMEKYTOYHOM aTTECTALIUU.

Ikajga oneHNBaHUA
YpoBeHb OCBOCHMSI acTMpaHTaMH Y4eOHOTO Marepuaja OINPeAessieTCs] OlEH-
KaMH «OTIIMYHO», «XOPOLIO», YAOBIECTBOPUTEIBHOY, «HEYAOBIECTBOPUTEIBHO.
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IToka3aTe/in 1 KpUTEPUH OLCHUBAHUS TEKYIIHX Pe3yJIbTATOB OCBOCHHUS IMCIH-
IUIHHBI

O1eHKY «OTJIMYHOY» 3acCily’KHMBaeT aclHUpaHT, OOHAPYKUBIINI BCECTOPOHHEE,
CUCTEMATUYECKOE U TIIyOOKOE 3HAaHWE y4eOHOro Marepuana, yMeHHe CBOOOJHO BbI-
MOJIHATH 33JIaHUs, IPElyCMOTPEHHbIE Y4eOHON MPOTpaMMOM, U3YYUBIIUN OCHOBHYIO
Y 3HAKOMBIH C JIOTOJIHUTEIIbHOW JINTEPATYPOU.

O1eHKy «XOpOIIOY» 3aCHyKMBAeT acCHUPAHT, OOHAPYKUBIIMKM MMOJTHOE 3HAHUE
yu4eOHOro MaTrepuasna, yCIEIIHO BBIMOJHUBIIMKN MPETyCMOTPEHHbIE YYEOHOH Mpo-
rpaMMoOM 3a1aHUsA, U3YYUBIINN OCHOBHYIO JINTEPATYPY.

O1eHKY «yIOBJIETBOPUTEIHLHOY 3aCIYKUBAET aCIUPAHT, OOHAPYKUBIIUNA 3HA-
HUE OCHOBHOI'O Y4EOHOro mMaTepHajia B MOJHOM 00beMe, HEOOXOAMMOM JUJIsl MOATO-
TOBKHM K CHa4M KAaHJIWJATCKOIO 3K3aMEHA, BBIMOJIHUBLIMI MPEAYCMOTPEHHBIE yUyeO-
HOU MPOrpaMMOM 3aJIaHus1, 3HAKOMBINA C OCHOBHOM JIMTEPATYPOM.

OneHKy «HEyAOBJIETBOPUTEIBHOY» 3aCIyKMBAET OOydaronIuiicsi, oOHapyKUB-
U TpoOesbl B 3HAHUSX OCHOBHOI'O Y4eOHOIO Marepuana, JOMyCTUBIINI MPUHIIH-
MUaJbHBIE OIIMOKHU TIPH BBHIMOJTHEHUH MPEyCMOTPEHHBIX MTPOrpaMMoOil 3aaHui.

12.2. KOHTPOJIbHO-U3MePUTEIbHbIE MATEPHAJbI IJIA TEKYIIero KOHTPOJIs ycIe-
BaeMOCTH

12.2.1. Bonpochl AJ TEKYIIEro KOHTPOJISA YCIeBAeMOCTH
Pasznen «/Iuckpernass Marematuka. MaremaTtudeckasi JIOTHKA U TeOPHUs
aJIropuTMOB. BhIYHCIMTEIbHASI MATEMATHKAY

1. MHOXecTBa U UX crienuUKaIlMy; OTHOUICHHUS; CBOMCTBA OTHOILICHUI; pa3-
OMeHUs U OTHONIIECHWE SKBUBAJICHTHOCTH; OTHOIIICHUE TOpsiKa; PYHKIUU U OTOOpa-
JKEHUSI; OTepalliy; OCHOBHBIC TOHSTHUS T€OpUU TpadoB; MapUIPYThI; LUKJIIBI; CBSI3-
HOCTb; CXEMBI aJITOPUTMOB; CXEMbI IOTOKOB JIAHHBIX.

2. Jlorvka BBICKA3bIBAHUM; JIOTUKA MPEIMKATOB; UCUUCICHUS HEMPOTUBOPEUH-
BOCTb; MOJIHOTA; CHHTAKCUC W CEMAHTHKA S13bIKA JJOTUKHU MIPEAUKATOB.

3. IIpuHIUI TOTUYECKOTO MPOTrpaMMHUPOBAHUSI.

4. Hedetkasi U MOJIaJIbHBIC JIOTHKH; HEYETKas apu(MeTHKa.

5. Jloruka BeICKa3bIBaHUM. JIormdeckoe ciaenoBaHue, MPUHIIUI IS TyKIIHH.

6. [ToHsTHE aNTOPUTMHUYECKON CUCTEMBI.

7. PexypcuBHbie pyHkunn. opmManuzaius NOHATHUS alropuTMa.

8. Mammna Trropunra.

9. MepbI CIIO)KHOCTH alNTOPUTMOB.

10. Knaccer 3amau P u NP.

11. TloHsiTHE CIIO)KHOCTU BBIYMCIICHU; 3D PEKTUBHBIEC AT OPUTMBI.

12. OcHOBBI HEUETKOM JIOTUKU. DJIEMEHTHI aITOPUTMUYECKOM JIOTUKH.

13. OcobeHHOCTH MaTeMaTHUYECKUX BbIUMCICHUM, peanu3yemMbix Ha DOBM.

14. TeopeTnueckre OCHOBBI YUCIEHHBIX METOAOB: MOTPEIIHOCTH BBIYUCIICHUN,
YCTOMYUBOCTD U CI0KHOCTh alropuT™Ma (10 MaMsTH, 10 BPEMEHHU ).

15. Yucnennsie METOABI TMHEHHOM anreOphl; MHTEPIIONSIINS QyHKITUN;

16. YucnenHnoe unrerpupoBanue u auddepeHmpoBaHue.

17. MeTopl MPUONMKEHUST U alMPOKCUMAIUK (DYHKITHI.
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18. [IpeoOpazoBanne Dypbe; paBHOMEPHOE MPUOTHIKEHUE PYHKIIHIA.
19. MaremaTnueckue NporpaMMHbIE CUCTEMBI.
Paznea «Madopmaruxka»

20. ITonsarue nundopmaruka. [lonsTue nHGpopMaIuu 1 ee u3MepeHue.

21. KonuuecTBo u kadecTBo nHpopmaruu. Mudopmaius u 3HTpOIHS.

22. ndopmaiimoHHbIN POLIECC B aBTOMATU3UPOBAHHBIX CUCTEMaX.

23. ®a3pl nHGOPMAITMOHHOTO IIUKJIA U UX MOJICIIH.

24. VInpopMaIoHHBIN pecypc U ero COCTaBIISIONINE.

25. npopmarioHHble TEXHOJIOTHH.

26. Texauueckue v MpOrpaMMHBIE CpeicTBa HHPOPMAITMOHHBIX TEXHOIOTHIA.

27. OcHOBHBIC BUJIBI 00paOOTKH JaHHBIX. YCTPOHCTBA 0OPAOOTKH NAaHHBIX U
WX XapaKTePUCTUKH.

28. IlonsTie u cBoiicTBa anropuT™Ma. [[puHITUTT IPOTPaMMHOTO YIIpaBICHUS.

29. OyHKIMOHAIbHAST M CTPYKTypHas OpraHu3aiusi kommbioTepa. CereBbie
TEXHOJIOTUU 00paOOTKH JaHHBIX.

30. Monymsmust u koaupoBanue. Kanainel nepeaun JaHHBIX U UX XapaKTepH-
CTHUKHU.

Paznen «HeiiponHsie ceTw»

31. Monenb HelipoHa; apXWUTEKTypa HEWPOHHBIX CBSA3EH: CETHU MPSMOro pac-
MPOCTPAHEHUSI, PEKYPPEHTHBIEC CETH.

32. Tunel mipaBUl OOYYCHHMSI: KOPPEKIHs MO OmuOKe, MammHa bombimana,
npaBwio Xe060a u o0ydeHrne METOJIOM COPEBHOBAHMSL.

33. MHorocioiHbIe CeTH MPSMOTO PaCIPOCTPAHEHUS.

34. Mopenu HEMPOHHBIX CETEH.

35. HanpaBnenusi nmpuMeHEHHs] HEHPOHHBIX CETed W MOJEIMPOBAHUS Ha HX
OCHOBE B Pa3JIMYHBIX 00JIACTAX TEXHUKH.

Pazngen «Moaeau u MeTObI MPOEKTHBIX petieHuii. OCHOBBI NPUHATHUS
peleHuin)

36. [locTanoBka 3amaun aHann3a OOBEKTOB C pacHpelelICHHBIMHU MapaMeTpa-
MHU.

37. KpaeBble ycnoBus.

38. [Ipumepsl MaTeMaTUYECKUX MOjeNie 0OBbEKTOB C pacIpe/IesieHHbBIMU Ta-
pameTpamH.

39. CranmoHapHbIe M HECTAIIMOHAPHBIC 3a/1a4H.

40. MeToa KOHEYHBIX Pa3HOCTEH.

41. 3ameHa MpOU3BOJAHBIX KOHEUHBIMU PA3HOCTSIMHU.

42. TlorpenrHocTy anmpoKCUMAIIUH.

43. YdeTt rpaHUYHBIX YCIOBUM MEPBOr0 U BTOPOTO poja.

44, MeTton B3BEIIEHHBIX HEBI30K.

45. I'nobanbHbIC Oa3ucHBIE QYHKIIUU.

46. MeToa KOHEUHBIX 2JIEMEHTOB.

47. I[TocTaHoBKa 3a7a4u aHaM3a OOBEKTOB C COCPETOTOUYCHHBIMH MapaMeTpa-
MHU.

48. [IpenocraBieHne CTPyKTyphl B BUJE TpadoB U SKBUBAJICHTHBIX CXeM. AHa-
JIOTH MEXY MOJACUCTEMaMHU.



17

49. S13piku BbIOOpA: KPUTEPHUATBHBINA, OMHAPHBIX OTHOLLIEHUH.

50. DnemeHTHI BBIOOpA PELICHUH B YCIOBHUIX HEONPEIEIeHHOCTH, CTAaTUCTHYE-
CKOM M pacIIbIBUaTON HEONPEIeTIEHHOCTH.

51. Ilonsitue Teopuu urp. [lpunsarue pemeHus Ha OCHOBE TEOPUH UTP.

52. DKCIIepUMEHTAIIbHBIE METO/IbI BBIOOPA U YEJIOBEKO-MAIINHHBIE CUCTEMBI.

Pa3znen «OnepaunoHHble CHCTEMbD)

53. Haznauenue u QyHKIIUU ONIEPALIMOHHBIX CUCTEM.

54. MynbTUNIporpaMMUpOBaHue. Pexum pas3aesieHust BpeMEHH.

55. MHOronoyib30BaTeIbCKUM PEKUM PaOOTHI.

56. Pexxum pabotel u OC peanbHOro Bpemenu. YHuBepcanbhbie OC u OC
CHEIMATLHOTO Ha3HAYCHUSI.

57. Knaccuduxaius oneparoHHBIX CHCTEM.

58. MonynbHas ctpykrypa nocrpoeHus OC u ux nepeHOoCUMOCTb.

59. Ynpasnenue npoueccopom. [lonsitie npouecca u sapa.

60. CermeHTalusl BUPTYaIbHOIO aJPECHOTO MPOCTPAHCTBA MpoLiecca.

61. [loHsiTe COOBITHITHOTO MTPOTPAMMHUPOBAHMS, CPEACTBA KOMMYHHKAIIUU
IIPOLIECCOB.

62. CriocoObl peanu3aiy MyJIbTUIIPOTPaMMHUPOBAHHUS.

63. MHOrompoIeccopHbIil pesKUM paboTHI.

64. Ynpaenearne namsaTeio. COBMECTHOE MCIOJIB30BaHUE MAMATH. 3alluTa Ta-
MSTH.

65. MexaHu3M peaiu3aiii BUPTyaabHOU mamsaTu. CTpaTerus MoaKayku CTpa-
HUII.

66. [IpuHIUIIBI TOCTPOCHHS M 3alIUTa OT COOEB U HECAHKIIMOHUPOBAHHOTO J10-
CTyTIA.

Pa3nen «ba3bl JaHHBIX»

67. HazHaueHre 1 OCHOBHBIE KOMIIOHEHThI CUCTEMBI 0a3 JaHHBIX.

68. O630p coBpemMeHHBIX cucTeM ymnpasienus 6azamu qanubeix (CYB/]): ypos-
HU TIpe/ICTaBlieHus 0a3 JTaHHBIX.

69. [ToHsATHS CXEMBI U TIOJICXEMBI.

70. Uepapxudeckas, ceTeBas U peJSIIIIOHHAS MO 0a3 TaHHbIX.

71. CxeMa OTHOIIEHUS; S3bIK MAHUITYJIMPOBAHUS JTAHHBIMU I PEISIITUOHHON
MOJICTIH.

72. PensaunonHas anredpa u s361k SQL.

73. TIpoexTupoBaHue peNsSIMOHHON 0a3bl JaHHBIX, (PYHKIIMOHAIBHBIE 3aBUCH-
MOCTH, JCKOMIIO3HIINS OTHOIIEHUH, TPAH3UTUBHBIE 3aBUCUMOCTH, IPOSKTUPOBAHUE C
UCTIOJIb30BaHUEM METO/Ia CYIIIHOCTh-CBSI3b.

74. Co3nanue u moaudukainus 0a3bl JaHHBIX: MMOUCK, COPTUPOBKA, UHICKCHU-
poBaHue 6a3bl TaHHBIX, CO37jaHuEe (OPM U OTYETOB.

75. ®usnyeckas opranusaiys 0a3bl TaHHBIX.

76. KomupoBaHHble, MHACKCUPOBAHHBIC (haliyIbl; 3amuTa 0a3 JTaHHBIX; IIEJIOCT-
HOCTh Ml COXPaHHOCTb 0a3 JJaHHBIX.

Pa3znen «UucjaeHHbIE METOAbLD»
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/7. Tunel ommMOOK, YMCIICHHBIE METOJIBI M UX 3HAYEHUE B KOMITBIOTEPHBIX HC-
CJIEIOBAHUSIX.
78. Ilpobnema cxoaumoctu. [lorpentHoCTh YUCICHHOTO pelIeHuUs 3a/1a4uu.
79. UtepaTuBHBIE METOIbI PEIICHHS HEIIMHEWHBIX YPaBHEHUN.
80. YUucneHnHble METObI TUHEHHOM aJIreOpHl.
81. [IpubnuxeHue QPyHKIIUM.
82. Uucnennoe audpepeHImpoBanrie 1 UHTETPUPOBAHUE.
83. IloHATHs anmpoOKCUMAIUHU, YCTOWYUBOCTH U CXOJAMMOCTH.
84. HucneHHble METOMBI pelIeHus OOBIKHOBEHHBIX TU(DdepeHITnaTbHbIX ypaB-
HECHUMU.
85. HucneHHble METOIbI ONITUMHU3ALINH.
Pa3nesn «OcHOBHbIE MOHSATHSI TEOPUHU BEPOSITHOCTEH M MATEMaTHYECKOI
CTATUCTUKI»
86. MonenupoBaHue Ha OCHOBE NMPUMEHEHUS CIy4alHbBIX BEIWYHUH, CIy4ail-
HBIX (YHKIMA U UX XapaKTEPUCTUK: MATEMATUYECKOTO OXKUJAHUs, TUCIIEPCUU, KOP-
PENSAIMOHHON (DYHKIIMH U CTIEKTPAJIbHBIX IJIOCKOCTEH.
87. JluckpeTHbie W HEMPEPBIBHBIC pacIpeiesieHus CIy4alHbIX BEJIMYUH U UX
MPUMEHEHUS JJIsI MOJICIIMPOBAHUS CITyYalHBIX MPOIIECCOB B TEXHUKE.
Pasznesa «MaTeMaTHKO-CTATHCTHYECKOE 1 HMHUTALIMOHHOE
MO/1eJINPOBaHHE»
88. OcHOBHBIE TIOHATHS KOPPEIALUOHHOTO, PETPECCHOHHOTO U AMCIIEPCUOH-
HOTO aHAJHM30B.
89. Beibop Buaa, PakTOpOB U MapaMeTPOB CTATUCTUICCKON MOJIEIIH.
90. OcHOBHBIE MOHATHS MIAHUPOBAHUS IKCIIEPUMEHTA B TEXHUKE.
91. Tlonuble haKkTOpHBIC MIAHBI U IPOOHBIC PETUTUKH.
92. OpTroroHansHOE U poTaTabeTbHOE MIIAHUPOBAHHUE SKCTIEPUMEHTOB.
93. OcHOBHBIE CBOWCTBA MAaTpHI] IUIAHUPOBAHUS: CUMMETPUYHOCTH, OPTOTO-
HaJIbHOCTh, HOPMHUPOBKA.
94. YcnoBusi I(pUMEHUMOCTH METOIOB INTAHUPOBAHUS IKCIIEPUMEHTA.
95. Meton craructuueckoro moxaenupoBanusi (Merox Mounte-Kapno): Map-
KoBckui niporiecc; [Iporeccsl pazMHOKEHUS U THOETH.
96. IlyaccoHoBckwHil mporiecc.
97. CucteMbl MaccOBOTO OOCTYKHMBaHHS.
98. KoneuHble aBTOMATHI, BEPOSITHOCTHBIE aBTOMATHI.
99. MHCcTpyMEHTaIbHBIC CPEACTBA MOJACITUPOBAHUS CUCTEM.
100. SI3pIKM UMHTAIIMOHHOTO MOJETUPOBAHUSI.
101. Cucrema umuTarmonHoro MmoaemupoBanus GPSS.
Pasznesn « BoluMc/IMTEeIbHBINA IKCIIEPUMEHT
102. TIuka BBIUUCIUTEIBHOTO SKCIEPUMEHTA, INIAHUPOBAHUE KOMITBIOTEPHOTO
IKCIIEPUMEHTA.
103. BpluucnuTenbHbIE ONepaluy JUHEHHON aJreOphl, aITOPUTMBI BEKTOPHO-
KOHBEUEPHBIX BBIYMCIICHHM.
104. Omeparuu ¢ pa3psHKEHHBIMA MaTPUIIAMU.
Paznen «TexHo10ruu nporpaMMUpOBaHUSD)
105. 3amaua mpoOEKTHUPOBAHUS MPOTPAMMHBIX CUCTEM.
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106. Opranuzamus npoiecca NPOSKTUPOBAHUS MPOTPAMMHOTO 00ecredeHu st
(ITO).

107. Hcnonb3oBaHue NEKOMMO3UIMU U aOCTpaKkIMU TPU MPOECKTUPOBAHUU
[10, nexoMno3uIMs CUCTEMBI.

108. Meroabl npoekTrpoBaHus cTpykTypsI 110.

109. Metononorust 00bEKTHO-OPUEHTUPOBAHHOTO ITPOTPaMMHPOBAHMUS.

110. TexHomoruueckue cpecTBa pa3pabOTKU MPOrPpaMMHOI0 OOECTICUCHUS:
MHCTPYMEHTAJIbHAS Cpefia pa3paboTKU, CPECTBA MOICPKKU MPOEKTA, OTIATIUKH.

111. Meroabl OTIAAKHA U TECTUPOBAHMS IIPOIPAMM.

112. JloxyMEHTHPOBAaHHE U OLIEHKA KaueCTBa MPOTPaMMHBIX MPOIYKTOB.

113. Meroabl 3aIIUTHI MPOTPAMM U JAHHBIX.

114. TlIpoexTupoBaHue uHTEpdEiica ¢ MOIb30BaATEIEM.

115. CrpykTyphl IHAIIOra; MOAAEPHKKA MMOIH30BATENS;

116. MHorookoHHble MHTEPHEHUCH, MPUMEPHl pean3allui UHTEPPEHCOoB C
MI0JIb30BATEJIEM C UCIIOJIB30BaHUEM I'pauUECKUX MAKETOB.
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