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MNPEANUCJIOBHUE

HporpaMMa KaHIUJAATCKOI'0 3K3aMCHA NPCAHA3HAYCHA JIA CAa4Yu aClIMpaHTaMH
KaHAUOAaTCKOI'0 3K3aMCHa I10 cneunaanoﬁ JUCHUITIINHE «MartemaTuueckoe MOACIIN-
POBAHHUC, YUCJICHHBIC MCTOABI 1 KOMIIJICKCHI IIPOTPpaMM» I10 IIPOTpaMMC aCIIUPAHTY-
PBI 110 Hay‘{HOﬁ CIICOHUAJIbHOCTH 1.2.2. MaremaTudeckoe MOACIUPOBAHNUC, YHUCIICH-
HBIC MCTOAbI U KOMIIJICKCHI ITPOTPpaMM.

1. OEJb U 3AJJAYU TPOBEJAEHUSA KAHAUJTATCKOI'O DK3AMEHA

[lenp KaHAMIATCKOTO HPK3aMEHA — YCTAHOBUTH TIIYOMHY NPO(EeCCHOHATBHBIX

3HAHUI aclupaHTa, ypPOBEHb IOATOTOBIEHHOCTH K CAMOCTOSITENIbHOW HaydHO-
UCCIIEI0BATENBCKOM paboTe.

3a/1a4M BKJIIOYAIOT OL[EHKY CTEIIEHU OCBOEHUS CJIECAYIOIMX 3HAHUM U HAaBBIKOB:

- 3HaHUE METOOB U MOAXO0/I0B K MIOCTAHOBKE M MPOBEACHUIO YNCICHHBIX HCCIIe-
JIOBaHWM E€CTECTBEHHOHAYYHBIX M HAyYHO-TEXHUYECKHX MPOOJIEM, WHTEPIpETAINH
HKCIEPUMEHTAIbHBIX JAHHBIX C LEJIbI0 MPOTHO3WPOBAHUS W KOHTPOJIS IPUPOIHBIX
SBJIEHUH U TEXHOJOTMYECKUX MPOLECCOB;

-cOpMHUPOBAHHOCTh YMEHHUS HCMOJIb30BAaHUS MAaTEMaTHYECKOTO ammapara Jis
peIleHus UCCIIeIOBATETCKUX TEOPETUUECKUX U MPHUKIAIHBIX 3a7ad.

2. MECTO KAHIAUJATCKOI'O 9K3AMEHA B CTPYKTYPE
ITPOT'PAMMBI ACITMPAHTYPbI
Kangumarckuil 5K3aMeH MO CHENUAIBHON JUCIUILIAHE SIBJISIETCS MPOMEKYTOYU-
HOM aTTeCTalMel AUCHUIUIMHBI «MaTteMaTu4ecKkoe MOICIIMPOBAHNUE, YACICHHBIE Me-
TOIBI ¥ KOMIUIEKCHI MPOTPpaMM» OTHOCHTCS K 00pa3oBaTeIbHOMY KOMIIOHEHTY MPO-
rpaMMbl aCIUPAHTYpbl U peain3yercs Ha 3 Kypce B 1 cemectpe.

3. OBBEM KAHIUJATCKOI'O DK3AMEHA
OO6m1as TpyA0€MKOCTh KaHIUAATCKOTO YK3aMEHa MO CIEeNUAIbHON AUCIUILINHE
cocraBisieT 1 3auetHas equHuIa (36 akageMUYEeCKUX Jaca).

4, COOEP KAHUE ITPOI'PAMMBI KAH/IUJATCKOI'O DK3AMEHA
4.1. CrpykTypa nporpaMmsl KaHIHJAATCKOI0 IK3aMeHa

CtpykTypa mnporpaMMbl KaHAMAATCKOTO JK3aMEHa IO CHEHUATIbHON JTHUCIH-
IJTMHE MIPEJICTaBIICHA B BU/IE TEMATUYECKOIo IJ1aHa B Tabuiie 1.
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Tadbmuma 1 — Tematndeckuii IJIaH KaHIUIATCKOTO dK3aMEHa

Ne
n/n

HaunumenoBanue
pasaesia TUCUMILIHHbBI

Coaepsxanue pasgesa
(IupaKkTHYeCKHe eIMHHUIIbI)

JluckpeTHas Marema-
TUKa. MaremaTnueckas
JIOTUKA U TEOPHUs ajro-
pUTMOB. Bprunciu-
TeJbHAsE MaTEMaTHKa

MHoxecTBa U UX creur(UKaIy; OTHOIICHHUS; CBOMCTBA OTHOIIIE-
HUM; pa30MeHust 1 OTHOLIEHNE YKBUBAJIEHTHOCTH; OTHOLIEHHE I10-
psaka; GyHKIMU U 0TOOpakeHUsI; ONepaluy; OCHOBHBIC MTOHITUS
Teopuu rpadoB; MapUIPYThl; LUKIIbI; CBSA3HOCTb; CXEMbI AJITOPUT-
MOB; CXEMBI [IOTOKOB JIaHHBIX.

Jloruka BBICKa3bIBaHUH; JIOTMKA IIPEIUKATOB; UCYUCICHUS HEIPO-
TUBOPEUYUBOCTD; IOJIHOTA; CUHTAKCUC U CEMAHTUKA SI3bIKa JIOTUKU
npenukaroB. [IpuHumn sornueckoro nporpammuposanus. Heuer-
Kasg ¥ MOJaJIbHBIC JIOTUKH; HeUYeTKass apudmernka. Jloruka BbicKa-
3pIBaHui. Jlorndeckoe cienoBanue, NpuHUUN Aeaykuuu. Ionsatue
QITOPUTMUYECKOl cuctembl. PexkypcuBuble (ynkiun. dopmanu-
3anMs NOHATHA anroputMma. MammHa Teropunra. Mepsl Cl10KHO-
CTH aJIropuTMoB. Jlerko u TpyaHopaspemnMmelie 3anaun. Kitaccel
3agad P u NP. NP-ttonasie 3agaun. [1oHSTHE CIIO)KHOCTH BBIYKC-
neHuit; >pQexTuBHbIe anrOpUTMbl. OCHOBBI HEUYETKOW JIOTHKH.
DNEMEHTHI AITOPUTMHUYECKOM JIOTHKH.

Oco0eHHOCTH MaTeMaTHMYeCKUX BBIYMCICHUH, pealin3yeMbIX Ha
OBM; TeopeTndeckre OCHOBBI UNCIIEHHBIX METO/I0B: IIOTPEIIHOCTH
BBIYHCIICHUM, YCTOMYMBOCTD U CIOHOCTh aropuT™Ma (1o mamsTH,
10 BPEMEHM); YUCIICHHbIE METO/bl JUHEHHOW anreOpsl; MHTEp-
nosisiuus QYHKIWI; YUCIICHHOE HHTErpupoBanue u nuddepermnn-
pOBaHUE; METOJbl NPUOJIMKEHHUS M aNNpOKCUMALUU (DyHKUUH;
npeodpasoBanue dypbe; paBHOMEpPHOE NPUOIMKEHUE (DYHKIUM;
npeobpazoBanue dypbe; paBHOMEpHOE NPHUOIMKEHUE (QYHKIIHIA;
MaTEeMaTUYECKUE NPOTPAMMHBIE CUCTEMBI.

Nudopmaruka

ITonarue nndopmaruka. [lonsatue uudopmaruu u ee U3MepeHue.
KonnuectBo u kauectBo nnpopmauuu. Mudopmanus u suTpo-
nus. MHpopManMoHHbIH Ipolecc B aBTOMaTU3UPOBAHHBIX CH-
cremax. @a3pl HHPOPMAIITMOHHOTO IIUKJIA U UX MoAenu. UH-
¢dbopmManMOHHBIN pecypc u ero cocrasistonine. Mudopmannon-
Hbl€ TEXHOJIOTUU. TeXHuYecKkue U MporpaMMHbI€ CpeJICTBA UH-
(opMaIMoOHHbBIX TeEXHOJIOTHI. OCHOBHBIE BU/Ibl 00paOOTKU TaHHBIX.
YcrpoiicTBa 00pabOTKM TaHHBIX U UX XapaKTepucTHKU. [loHsATHE N
CBOMCTBa ainropuTtma. [I[puHIKI TPOrpaMMHOTO YIIpaBIEHUS.
OyHKIMOHANbHAS U CTPYKTYpHas opranusanus komnbtorepa. Cere-
BbIE€ TEXHOJIOTHHM 00pabOTKH JaHHBIX. MOAYISALMS U KOJUPOBAHUE.
Kanansl nepegaun 1aHHBIX M UX XapaKTEPUCTUKH.

Heiiponnsle cetu

Mopens HeMpoHa; apXUTEKTypa HEUPOHHBIX CBA3CH: CETU MPSMOIO
pacnpoCcTpaHeHUsl, PEKYpPEHTHbIE CETH; TUIbI MPABUI OOyUYECHHUS:
Koppekuus no omulke, mMamuHa bonbiimana, npaBuio Xe0b6a u
0o0y4eHre METOJO0M COPEBHOBAaHUS, MHOTOCIOMHBIE CETH MPSIMOTO
pacrpocTpaHeHus; MOJEIN HEUPOHHBIX ceTel. Hanpasnenus npu-
MEHEHHsI HEMPOHHBIX CETEH U MOJEIMPOBAHMS HAa X OCHOBE B pa3-
JUYHBIX O0JIACTSIX TEXHUKH.
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Mopenu 1 MeTOIbI
IIPOCKTHBIX PELICHUMN.
OCHOBBI IPUHATHUS pe-
IICHUH

IlocTanoBka 3aaun aHamM3a 00BEKTOB C paclpe/le/IeHHbBIMU Mapa-
Metpamu. Kpaessie ycnoBus. [Ipumepsl MaTeMaTHUECKUX MOJAENEN
O00BEKTOB C pacHpeseneHHbIMU napamerpaMu. CTalnuoHapHbIE U
HECTallMOHApHbIE 3a7aud. MeToJl KOHEYHBIX pa3HOCTe. 3ameHa
IIPOM3BOAHBIX KOHEYHBIMU pazHocTsAMHU. IlorpemHocTu anmpok-
CUMalMi. YUeT IrpaHUYHBIX YCIOBUU EPBOTO U BTOPOTO poOJa.
MeTo/ B3BELIEHHBIX HEBA30K. ECTECTBEHHbIE KpaeBble YCIOBHSL.
I'moGanbuble Ga3zucHble (QyHKIHH. MeETOJ KOHEUHBIX SJIEMEHTOB.
IlocTaHoBKa 3afaun aHaaM3a OOBEKTOB C COCPEAOTOYEHHBIMM I1a-
pametpamu. [IpenocraBienue CTpyKTypsl B BUE I'padoB M SKBH-
BaJICHTHBIX CXE€M. AHAJIOTH MEX]ly IOJICUCTEMaMHU.

Mmoroo06pa3sue 3a7a4y BbIOOpa pelieHuil, SI3piku BeIOOpa: KpUTEPH-
aNbHBIA, OMHAPHBIX OTHOIICHHWHA. DJIEMEHTHI BHIOOpA pEIICHUN B
YCIOBUSIX HEONPEACICHHOCTH. ODJEMEHTHl BBIOOpAa pelIeHUH B
YCIOBUSIX HEOIPEIEIEHHOCTH, CTaTUCTUYECKOM M pacIUIbIBYATON
HeomnpeneneHHOCTH. [lonsatue teopun urp. [IpunsaTue pemenus Ha
OCHOBE TEOPUU UTpP. DKCIEPUMEHTAIbHBIE METO/bI BBIOOPA U Yello-
BEKO-MaIIMHHBIE CHCTEMBI.

OHepaHI/IOHHBIe CH-
CTECMBI

Ha3nauenue u QyHKIMM ONEPALMOHHBIX cCHUCTEM. MyIbTHIIPO-
rpaMmmupoBanue. Pexxum pasneneHus BpeMeHH. MHOTOIMOIb30-
BaTeNbCKUN pexuM paboTsl. Pexxum paborsl 1 OC peanbHOTO
BpeMeHu. YHuBepcanbHele OC u OC cnenuanbHOro Ha3Ha4eHUS.
Krnaccudukanus onepaloHHbIX cucTeM. MoaynbHas CTpyKTypa
nocrpoeHust OC U UMX NEPEeHOCUMOCTb. YIPABJIEHUE MPOIECCO-
poM. ITonsatue npouecca u siapa. CerMeHTanus BUPTYaIbHOTO ajl-
pECHOrO MpOCTpaHCTBa mporecca. lloHATHE COOBITHITHOrO mpo-
rpaMMUpPOBaHUs, CPEICTBA KOMMYHHUKaIMu mpoueccoB. CrnocoObl
peanu3auuu MyJIbTHIPOrpaMMupoBaHus. [loHsATHE mnpephIBaHuUA.
MHOronpoueccopHbiii pexum  paboThl. YIIPaBIEHUE MAMSTHIO.
CoBMECTHOE HCIIOJIH30BAaHUE ITAMSITH. BaIlII/ITa maMsITH. MexaHu3M
peanu3anuu BUpTyanbHOU mamsaTH. CTparerus Mmojakadku cTpa-
HUIl. [IpUHIMIBI TOCTPOCHUS U 3alUTa OT COOEB M HECAHKIIH-
OHUPOBAHHOT'O JIOCTYNA.

ba3w1 naHHbBIX

HasnaueHnue u OCHOBHBIC KOMITOHEHTBI CUCTEMBI 0a3 JTaHHBIX; 00-
30p COBpEMEHHBIX CUCTeM ympaBieHus 6azamu gaHHbIX (CYB/):
YPOBHH TpeJACTaBICHHUS 0a3 MaHHBIX. [IOHATHS CXEMBI M TIOJ-
CXEMBbI; MOJIETIU JIAHHBIX; UepapXUUecKasi, CeTeBas U pessIMOHHas
Mojienu 0a3 JaHHBIX; CXeMa OTHOIICHHSI; SI3bIK MAaHUITYJIHPOBAHUS
JTAHHBIMH 71 PENSLUOHHON MOJeNH; pelsiuoHHas anredpa u
a3plk SQL; mpoexkTupoBaHWE pPENSIIMOHHOW 0a3bhl JTaHHBIX,
(GyHKIHOHATBbHBIE 3aBUCHUMOCTH, JICKOMITO3UIMS OTHOIICHUH,
TPAH3UTHUBHBIC 3aBUCUMOCTH, MPOCKTHPOBAHNUE C WCTIOIH30BAHHEM
METO/Ia CYITHOCTB-CBS3b; CO3[JaHie U MOAU(HUKAI 0a3bl JaHHBIX:
MOWCK, COPTUPOBKA, WHJICKCHPOBaHWE 0a3bl JIAHHBIX, CO3aHHE
¢dbopM U 0TUETOB; PU3MUEcKast OpraHu3alus 0a3bl JAHHBIX; KIIIIH-
pOBaHHBIC, WHJICKCHPOBAaHHBIC (ailyibl; 3amuTa 0a3 JaHHBIX; IIe-
JIOCTHOCTh ¥ COXPAHHOCTh 0a3 JJaHHBIX.

YucneHHble METOEI

Tunsl ommoOoK, YKCIEHHbIE METOIBI U UX 3HAYEHHE B KOMITBIOTEP-
HBIX uccienoBaHusx. [Ipobnema cxomumoctu. IlorpemHocTs uuc-
JIEHHOTO PeIIeHus 3aAadu. MrepaTuBHBIE METOIBI PELICHUS HEIU-
HEMHBIX ypaBHEHMH. UMCIEHHBIE METOIbl JIMHEWHOW anreOpsbl.
[Tpubmmwkenue Qynknuit. Yncnennoe auddepeHmpoBaHie U WH-
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TerpupoBanue. [IOHATHS anmpoOKCUMAalUH, YCTOWYHMBOCTH M CXO-
TuMOCTH. YKClieHHbIe METOBI PElIeHUsT OOBIKHOBEHHBIX mudde-
PEHIMAIBHBIX YpaBHEHUH. UHNCIIEHHBIC METO/TbI ONITHMH3AIUH.

OCHOBHBIE IOHATHSA
TEOPUH BEPOSITHOCTEN
Y MaTeMaTU4YECKOU
CTaTUCTUKHU

MojenupoBaHue Ha OCHOBE IPUMEHEHUS CIIy4alHbIX BEJIUYUH,
CllydaliHbIX (PYHKIUI U UX XapaKTePUCTUK: MAaTEMATUYECKOTO 0XKH-
JaHusl, AUCHIEPCUU, KOPPEISIIMOHHON (DYHKITUH U CIIEKTPAIbHBIX
m10cKocTel. JIucKpeTHbIe U HENIPEPhIBHBIE PACIpEEIICHUs CITy-
YalHBIX BEJIMYMH U UX IPUMEHEHUS JUIsl MOJIETIMPOBAHUS CIlTydaii-
HBIX [TPOLIECCOB B TEXHUKE

MaremaTtuko-
CTaTUCTUYECKOE U
HMHTAIIMOHHOE MOJIC-
JINPOBAaHKE

OCHOBHBIE NTOHATHSI KOPPEISIIMOHHOTO, PErPECCUOHHOTO U JIUC-
MIEPCUOHHOTO aHanu30B. Bribop Buaa, pakTopoB U mapameTpoB
CTaTUCTUYECKON MoJieu. OCHOBHBIE NOHSTHUS IJIAHUPOBAHUS
sKcrepuMeHTa B TexHuke. [lonHbie GpakTopHbIe MIaHbl U ApO0-
Hble peruku. OpTOroHaJIbHOE U poTaTabeNbHOE IUIAHUPOBAaHUE
JKcrepuMeHTOB. OCHOBHBIE CBOMCTBA MaTpPHIL IJIAHUPOBAHUS:
CUMMETPUYHOCTb, OPTOTOHATIBHOCTh, HOPMUPOBKA. Y CIIOBUS PU-
MEHUMOCTH METOOB IUIAHUPOBAHUS IKCIIEPUMEHTA.

Merton cratuctuueckoro Mmoaenuponanus (Merox Monre-
Kapno): Mapxkosckuit mpouecc; [Ipotieccol pasmHox)eHus 1 rude-
mu;. [TyacconoBckuii nmporecc; CucteMbl MaccoBOro 00CTy>KHBa-
nus; Koneunsie aBromatsl, BepositHocTHBIE aBTOMaTHI, MHCTpY-
MEHTaJIbHbIE CPEJICTBA MOJIECIUPOBAHUS CUCTEM; SI3bIKM UMUTAIIH-
OHHOTO MojenupoBanus. CucTreMa UMUTAMOHHOTO MOJIEIHPOBa-
nust GPSS.

10

BrraucinureanHbIH
SKCIEPUMEHT

MK BBIUMCIUTENBHOIO SKCIEPUMEHTA, IIJIAHUPOBAHUE KOMITbIO-
TEPHOI0 YKCIEPUMEHTA. BBIUMCIUTENBHBIE ONIEPALIUY JIMHEHHOU
anreOpbl, aNTOPUTMBbI BEKTOPHO-KOHBEHEPHBIX BHIYUCICHUH.
Ornepanuu ¢ pa3pss>KeHHBIMUA MATPULIAMM.

11

TexHonoruu npo-
rpaMMHPOBAHUS

3ajada NpOEKTUPOBAHUS IPOrPAMMHBIX CUCTEM; OpraHu3aus
rpoiiecca MpoeKTupoBaHus rnporpamMmmuoro ooecreuenus (I110).
Hcnonb3oBanue 1eKOMITO3ULIMN U aOCTpaKIIUK IPH MMPOESKTHUPOBA-
Huu I10, nekommnosunus cucreMbl. MeTo1bl IPOEKTUPOBAHUS
cTpykTypsl [10; MeTomonorust 00beKTHO-OPUEHTUPOBAHHOTO MIPO-
rpaMMUPOBAHUS; TEXHOJIOTUYECKHE CPENICTBA pa3pabOTKH MPO-
rpaMMHOTO o0OecriedeHus: MHCTpYMEHTaIbHasl cpeia pa3padoTKH,
CpeacTBa NOAACPKKHU MMPOCKTA, OTIIaJYUKU,; MCTOAbLI OTJIAAKH U
TECTUPOBAHUS MPOrPAMM; JOKYMEHTUPOBAHUE U OIIEHKA KauecTBa
IpOrpaMMHBIX ITPOAYKTOB; METO/IbI 3aIUTEI IPOT'paMM U JAHHBIX;
MPOEKTHpOBaHUE NHTep(deiica ¢ monb30BaTeneM; CTPYKTYpPbI Ara-
Jiora; MoAep>KKa MoJIb30BaTENs; MHOTOOKOHHBIE MHTEP(EHCHI;
MIPUMEPHI pean3aluu HHTep(ecoB ¢ MoIb30BaTeNEM C UCTIOTb-
30BaHHEM IpapuuecKUX NaKEeTOB.

5. YUEBHO-METOJWYECKOE 1 HH®OPMALMOHHOE OBECIIE-
YEHME JJISI HOJATOTOBKHU K KAHAUAATCKOMY DK3AMEHY

5.1. IlepeyeHb OCHOBHOM U 10NOJTHUTEIbHON Y4eOHOM JIUTEPaTYpPhI:

@) OCHOBHAs TUMepamypa

1. ABepuenkoB, B. 1. OCHOBbI MaTeMaTU4YECKOTO0 MOJICIMPOBAHUS TEXHUUECKUX
cucreM : yueoHoe nocodue / B. 1. ABepuenkos, B. I1. ®enopos, M. JI. Xetider. —
bpsiack : BpsiHCKMi rocy1apCTBEHHBIN TEXHUYECKU yHUBEpcuTeT, 2012, — 271 C.
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— ISBN 5-89838-126-0. — Tekcr : anexrponnsiit // LludpoBoit 06pazoBaTenbHbIN
pecypc IPR SMART : [caliT]. —
URL: https://www.iprbookshop.ru/7003.htmlABepuenkos, B. 1. OcHOBEI MaTeMaTH-
YECKOT0 MOJICJIMPOBAHUSI TEXHUUECKUX CUCTEM : yueOHoe nocobue / B. . ABepuen-
koB, B. I1. ®egopos, M. JI. Xeliden. — bpsHck : bpsiHckuit rocy1apcTBEHHBIN TEX-
Huueckuit yausepcuret, 2012. — 271 ¢. — ISBN 5-89838-126-0. — Tekcr : amek-
Tpounbii // Lludposoit o6pazoBarensHbiil pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/7003.html . — Pexxum nocrtyma: mist aBTOpH3HP.
II0JIb30BATEINIEU

2. Benenune B MaTeMaTuyeckoe MoieTupoBanue : yaeoHoe mocodue / B. H.
AmmaxmuH, M. b. I'ntman, . 3. Kemtep [u np.]. — Mockasa : Jloroc, 2016. — 440 c.
— ISBN 978-5-98704-637-1. — Texkcrt : anextponnsiii // Lludposoit oOpazoBarems-
HbIil pecypc IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/66414.html.
— Pexxum noctyma: nist aBTOpu3up. Mojab30BaTenei

3. Adonun, B. B. Ananu3 u MoJieTMpoBaHKe TUIIOBBIX CUCTEM MacCOBOIO 00-
ciyxuBanus : yaeonoe nocodue / B. B. Aponun, B. B. Hukynun. — Mocksa, Bo-
noraa : Unadpa-Umxenepus, 2023. — 232 ¢. — ISBN 978-5-9729-1187-5. — Tekcer
: anexTponnbii // Lludposoit o6pazoBatenbHbiil pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/132853.html . — Peskum goctyma: ajis aBTOpH-
3UP. MOJIb30BATEIICH

4. CarankuHa, JI. B. Maremarnueckoe MOAECIUPOBAHUE : 33]]a4l U METO]IbI Me-
xaHukH. YueOHoe rmocooue / JI. B. Caranknna, B. b. IlenbpkoB. — Jlunenk : Jlunen-
KW TOCyIapCTBEHHBIN Texundyeckuil yuusepcuret, ObC ACB, 2013. — 97 ¢c. —
ISBN 978-5-88247-584-9. — Texkcr : anexrponnsiit // LludpoBoit 06pazoBaTeabHbIN
pecypc IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/22880.html . —
PexxuMm noctyna: Juist aBTOpU3HP. MOJIb30BaTENEH

5. I'panos, B. M. KomnibloTepHbIE TEXHOJIOTHU B TIPAKTUKE MATEMATHUYECKOTO
mMozenupoBanusi. Yacts 2 : yuebHoe nmocodue / B. M. I'pagoB. — MockBa : MockoB-
CKHI TOCyIapCTBEHHBIN TeXHUYECKU yHUBepcuteT umenu H.O. baymana, 2006. —
48 c. — ISBN 5-7038-2918-6. — Texkcr : anextponnsbiit // [{udposoit o6pazoBaTeb-
Hb1il pecypc [IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/31022.html . — Pexxum moctyma: it aBTOPHU3UP.
I10JIb30BAaTENIEN

6. byitnaues, C. K. [IpuMmeHeHne YHCIEHHBIX METOJOB B MaTEMaTHUYECKOM MO-
nenupoBanuu : yueoHoe nocodue / C. K. byiinaues ; noxa penakuueii 10. B. ITecun.
— ExarepunOypr : Ypanbckuii ¢penepanbubiii yausepcuret, O6C ACB, 2014. — 72
c.— ISBN 978-5-7996-1197-2. — Texkcrt : anexrponHsIii // [L{ludpoBoii oOpazoBa-
tenbHbIN pecypc IPR SMART : [caitT]. —
URL.: https://www.iprbookshop.ru/66195.html. — Pexxum mocTyma: ajis aBTOpU3HP.
M0JIb30BATEIIEN

7. 3yoko, U. FO. MaremaTtnueckoe MOJICTMPOBAHUE: TUCKPETHBIC TTOIXOIbI U
YHClIeHHbIe MeTOIbI : yueOHoe mocobue / U. YO. 3ybxko, H. JI. Hsammna. — Ilepms :
[TepMcKui HALIMOHAJIBHBIN UCCIIEIOBATENBCKUN MOJIUTEXHUUECKU YHUBEPCUTET,
2012. — 365 ¢. — ISBN 978-5-398-00947-7. — Tekct : anmekTponHHbIi // [ludpoBoi
oOpazoBarenbHbIi pecypc IPR SMART : [caiiT]. —



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
https://www.iprbookshop.ru/22880.html
https://www.iprbookshop.ru/31022.html
https://www.iprbookshop.ru/66195.html
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URL: https://www.iprbookshop.ru/105478.html . — Pexxum noctyna: mist aBTopu-
3Up. MOJb30BaTENEN

8. ®omuH, B. I'. Marematuueckoe moaenupoBanue B cucreme MathCAD :
yuebHoe nmocobue / B. I'. ®omun. — CapatoB : CapaTOBCKHI TOCyAapCTBEHHBIN
texHuueckuit yausepcuret umenu FO.A. I'arapuna, ObC ACB, 2020. — 80 c. —
ISBN 978-5-7433-3387-5. — Tekct : anekTpoHHsIH // [{ludpoBoii 06pazoBaTeIbHBIM
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/108693.html. —
PexxuMm ntoctyma: st aBTOpU3UP. MOJIb30BATEIIEH. -
DOI: https://doi.org/10.23682/108693

0) OonoHumenvHas aumepamypa

1. MHCTpyMEHTAJIbHBIE CPEJICTBA MATEMATHYECKOTO MOJEIUPOBAHUS | yueOHOe
nocob6ue / A. A. 3onortapes, A. A. berukos, JI. W. 3onotapesa, A. [1. Kopnaroxun. —
PoctoB-na-/lony : U3parensctBo KOxHoro denepanpHoro ynusepcurera, 2011. —
90 c. — ISBN 978-5-9275-0887-7. — Texkct : anexkrponusiii // Lludposoii obpazosa-
tenbHbIA pecypc IPR SMART : [caiit]. - URL: https://www.iprbookshop.ru/46963.html.
- Pexxum ntoctyma: i1t aBTOpU3Up. MOJIb30BaTENeH

2. Marematnueckoe MOACIUPOBAHUE : Ta0OPATOPHBINA MPakTHUKyM / beH cocT.,
A. D. CMmupHOB. — MockBa : MOCKOBCKUI TEXHUYECKUN YHUBEPCUTET CBSI3U U UH-
dopmaruku, 2015. — 43 ¢. — Tekcer : anexTponnbiit // [ludpoBoit 06pazoBaTeIbHBIN
pecypc IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/61739.html . —
PexxuMm noctyna: Juist aBTOpU3HP. MOJIb30BaTENEH

3. Heuetkue 3agaun B MaTeMaTH4eCKOM MOJICIIMPOBAHNUH | METOUYECKHE YKa-
3aHUS K caMocTosITebHOM padote / coctaButenu M. A. Cenpix, B. A. CkonuH. —
JIunteuk : JInnenkui rocy1apCcTBEHHBIN TeXHUUeCKH yHuBepcuret, ObC ACB,
2013. — 22 c. — Texkcrt : sanextponHbii // LludpoBoit o6pazoBarensHbIN pecypc IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/22896.html . — Pesxxum mgo-
CTYyTIa: JIJIsl aBTOPU3UP. TTOJIH30BATEICH

4. Iesixonos, B. I1. VisSim+Mathcad+MATLAB. BusyaipHoe MaTeMaTHUe-
ckoe monenuposanue / B. I1. Ipaxonos. — Mocksa : COJIOH-IIpecc, 2017. — 384
c. — ISBN 5-98003-130-8. — Texcrt : anexkTponnsIii // LludpoBoii 06pa3oBaTenbHbIi
pecype IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/90378.html. —
PexxuMm ocryma: st aBTOpU3UP. MOJIb30BATEIICH.

5.2. llepeuennb pecypcoB cetu «AHTepHET», HEOOXOAUMBIX JIJISl MOATOTOBKH
K ¢/1ave KAHIHIATCKOT0 IK3aMeHa:
1. Caiit Hayunoit ouomotexu BI'TY (https://libri.tu-bryansk.ru)
2. DnexTpoHHO-OubmmoTeyHas cucrema «Jlaup» (https://e.lanbook.com)

3. DneKTpoHHO-OMOIHOTEeYHas cucrema «IPRbooks»
(http://www.iprbookshop.ru)
4. Enunoe OKHO JOCTyIIa K UH(POPMAITMOHHBIM pecypcam

(http://window.edu.ru)

5. Caiitr OI'bBY ®@enepanbHbIi WHCTUTYT TPOMBIIDICHHOW COOCTBEHHOCTH
(http://Awww1.fips.ru)

6. HamumonanbHas snektponHas oudnuoteka (http://www.elibrary.ru)


https://www.iprbookshop.ru/105478.html
https://www.iprbookshop.ru/108693.html
https://doi.org/10.23682/108693
https://www.iprbookshop.ru/46963.html
https://www.iprbookshop.ru/61739.html
https://www.iprbookshop.ru/22896.html
https://www.iprbookshop.ru/90378.html
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7. Teopus ympaBiieHHs] OpTaHU3AIMOHHBIMEA cUCcTeMaMu. UHCTUTYT mpoliiem
ynpasienust PAH: [caiit] (http://mtas.ru/about/)

8. IlpodeccuonanbHbli HMH(DOPMAIMOHHO-aHATUTUYECKUNH PECYpC, TOCBS-
IICHHBII MAITHHHOMY OOY4Y€HUIO, paclio3HaBaHUIO 00pa30B M HMHTEIUICKTYAIbEHOMY
aHanusy naHHbIX: [caiT](http://www.machinelearning.ru/)

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JJIS1 IPOBEIE-
HUSA KAHIMUJIATCKOIO DK3AMEHA

Jlst obecrieueHust MPOBEACHUS KaHIMIaTCKOTO dK3aMeHa UMEETCS CIeAYIOIast
MaTepHalbHO-TEXHUYECKas Oa3a:

— y4yeOHas ayIuTOpHs, OCHAIICHHAs KOMIUIEKTOM MeOENIU U JIOCKOM, JJIs TIPO-
BEJICHUS KOHCYJIbTAIIMIA U KaHIUAATCKOTO AK3aMEHa;

— KOMITBIOTEPHBIE KJIACChl C ITOCTOSHHBIM JOCTYIIOM K HH(pOPMaIMOHHO-
TEJICKOMMYHUKAIIMOHHON ceTh «HTepHEeT», a TakKe YWTAIbHBIE 3aJbl HAYYHOU
oubnuorexku BI'TY nnst camocTosITenbHON pabOThI aCIUPAHTOB.

7. OCOBEHHOCTHU OPTAHU3ALIMUU NPOBEJIEHUS KAHAUJAATCKOI'O
IK3AMEHA JIJI151 UTHBAJIM1OB U JINI] C OTPAHUYEHHBIMUA
BO3MOXHOCTSAMMU 310POBbSI

[IpoBeneHre KaHAMAATCKOTO 3K3aMeHa [JIs acCHUPAHTOB C OTPAHUYCHHBIMHU
BO3MOXXHOCTSIMU 3/IOPOBBSI IPOBOJIUTCS C YUETOM OCOOCHHOCTEH MCUXO0(U3NYECKOTO
Pa3BUTHS, UHIUBUYIHHBIX BO3MOKHOCTEH U COCTOSIHUS 3I0POBBSI.

[Ipu npoBeneHUU MPOMEKYTOUHOU aTTECTAIMU OOECTICUMBAETCA COOJIIOICHUE
CJIeAYIOIINX TPeOOBaHMIA:

- ISl aCTIUPAHTOB U3 YKCJIA JIUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMU 3JI0POBBS
MIPOMEKYTOUHAS aTTeCTAlUS MPOBOJAUTCS C YYETOM OCOOEHHOCTEH MCUX0(hU3NIECKO-
ro Pa3BUTHUS, UHIUBUIYATBHBIX BO3MOXKHOCTEH M COCTOSTHUSI 3JJOPOBbS TaKuX OO0Y-
qaronmxcs (Jajaee - UHIUBUyaIbHbIe 0COOEHHOCTH);

- TIPOBEJICHUE MEPONPUSATUN IO MPOMEKYTOUHOM aTTecTalluy IJi JUI C Orpa-
HUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI B OJTHOM ayJAUTOPHH COBMECTHO C ACIHUPAH-
TaMH, HE UMEIOIIMMHU OTPAaHUYEHHBIX BO3MOKHOCTEH 370pOBbs, JOMYCKAETCS, €CIU
ATO HE CO3JAeT TPYAHOCTEN JJIsl aCIUPAHTOB;

- MPUCYTCTBUE B ayJIUTOPUU ACCUCTEHTA, OKA3bIBAIOIIETO aclHUpaHTaM HeoO0-
XOJMUMYI0 TEXHUYECKYIO MTOMOIIb C YYETOM UX MHIUBHUIYATIbHBIX 0COOCHHOCTEH (3a-
HATH paboyee MECTO, MOHATh U OPOPMUTH 3a/IaHKE, OOIIATHCS C MPENOAABATEIIEM );

- IPEeIOCTaBIICHUE aCUPAHTaM IIPU HEOOXOAUMOCTH YCIYTH C HUCIOJIb30BAHU-
€M PYCCKOI0 5KECTOBOIO sI3bIKa, BKJIIOYas oOecreueHre Jomycka Ha 0ObEKT Cyporie-
peBoiurKa, TU(IONEPEeBOAUMKA (B OpraHU3allii JOJDKEH ObITh TAaKOW CIECIUATUCT B
mrTate (€Ciau 3TO BOCTpeOOBaHHAS yCIyra) WIH JOTOBOP C OPraHU3AIMSIMHU CHCTEMbI
COIMAJILHOM 3aITUTHI 10 TMPEIOCTABICHUIO TAKUX YCIYT B CIIydae HEOOXOAMMOCTH);
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- IPEJI0CTaBICHUE acUpaHTaM IpaBa BbIOOpa MOCIE0BATEIFHOCTH BBIOJIHE-
HUS 3a/laHusl U YBEJIMYEHHUE BPEMEHHU BBIIOJHEHMS 3aJaHus (110 COTJIACOBAHUIO C
IperoaaBaTesieM);
- 110 JK€JaHWIO aCIIMPAHTa YCTHBIN OTBET MPU KOHTPOJIE 3HAHUN MOXKET MPOBOIUTHCS

B IIMCbMEHHOM Q)opMe NI H&OGOpOT, MMCbMEHHBIN OTBET 3aMCHCH YCTHBIM.

8. OIEHOYHBIE CPEJICTBA JJISI TIPOMEXKYTOYHOM ATTECTAIIMA
ACIIMPAHTOB

Cnaya acnupaHTOM KaHAMAATCKOTO 3K3aMEHa IO CHEHUAIBHON TUCIUILINHE
«MaremaTnueckoe MOJEIUPOBAHUE, YUCIECHHBIE METOJIBI U KOMIUIEKCHI ITPOTPAMM))
OTHOCHUTCS K OILICHKE PE3yJbTaTOB OCBOCHUS IUCIUILIUHBI «MaTremMaTuieckoe Mojie-
JIMPOBAHUE, YHCIIEHHBIE METO/bI U KOMIUIEKCHI TPOTPAMM), OCYILECTBIIEMON B paM-
KaxX IPOMEXYTOYHOM aTTECTAIIHH.

J{ns mpyueMa KaHJIuIaTCKOro dK3aMeHa 10 CHEIUAIbHON TUCIUIUIMHE CO3/1aeT-
Csl DK3aMEHallMOHHas KoMmuccus. PermaMeHT pabOThl SK3aMEHAIMOHHOW KOMHCCHUHU
onpenensercs IlonoxkeHnem 00 dK3aMEHAIMOHHONW KOMHCCHU W TIOPSAJKE MpHUema
KaHIUIATCKUX dK3aMeHOB B BI ' TVY.

Ikajaa oneHuBaHUA
YPpOBEHb 3HAHUN ACTIMPAHTA OMPEACISAETCS OLIEHKAMU «OTJIMYHO», «XOPOILIO»,
«YJIOBJIETBOPUTEIIBHOY, «HEYJIOBICTBOPUTEIBHOY.

IToka3aTe/ii U KPUTEPHU OLIEHUBAHUSI POMEKYTOYHON aTTeCTANNH

OreHKa «OTIUYHO» - ACTIMPAHT J1aeT TMOJHBIC, UCUCPITBIBAIONINEG H apTyMEHTH-
POBaHHBIC OTBETHI, TPAMOTHO HCIIOIB3YET HAYYHYIO TEPMHUHOJIOTHIO; YMEET CBSI3bI-
BaTh TEOPUIO C TIPAKTUKOMN, BHICKA3hIBaTh U OOOCHOBBIBATH CBOM CyKIeHUs. Bo Bpe-
Ms 9K3aMEHa aCIUPAHT JOJDKEH MOIPOOHO OTBETUTH HA TPU BOIIPOCA DK3aMEHAITMOH-
HOTO OmieTa.

OI11eHKY «XOpOIIIOY» - aCIUPAHT JaeT JOCTATOYHO TOJIHBIE W apTyMEHTHPOBaH-
HbIE OTBETHI; MPUMEHSIET HAYUYHYIO TEPMHUHOJIOTHS, HO TIPH 3TOM JOMYCKAeT OIHMOKY
WM HETOYHOCTHh B ONPEACIICHUAX, IMOHATHAX; YMEET CBS3BIBaTh TCOPUIO C IPAKTH-
KO, BBICKa3bIBaTh U 0OOCHOBBIBAThH CBOM CYXKJICHHSA. BO Bpems nK3aMeHa acIUpaHT
JIOJDKEH MOJIPOOHO OTBETHTH Ha TPH BOMPOCA dK3aMeHAIMOHHOTO Ouiera. Jlomycka-
IOTCSl HE3HAUNTEIbHBIC HE0UEThl U HETOYHOCTH, KOTOPBIE acIIMpaHT UCIPaBIIseT ca-
MOCTOSITEIILHO B IpoIecce 0ece/ibl C IK3aMEHAIIMOHHOM KOMUCCHEH.

OIICHKY «yJOBJICTBOPUTEIBHO» - aCIIUPAHT JIaeT HEIMOJIHbIC U C1a00 apryMeH-
TUPOBAHHBIC OTBETHI; JIOMYCKAET CYIIECTBCHHBIC TEPMHUHOJIOTHUECKHE HETOYHOCTH;
YaCTUYHO apTyMEHTHUPYET COOCTBEHHYIO TIO3UITMIO WM TOYKY 3peHus. Bo Bpems 2k-
3aMeHa acTIHUPAHT JOJDKEH MOJAPOOHO OTBETUTH HA OJHWH BOIPOC 3K3aMEHAIMOHHOTO
OwJteTa ¥ YaCTMYHO Ha JIBa IPYTUX BOMpOCa.

O11eHKY «HEYIOBJICTBOPUTEIHHO» - OTMEYACTCSI OTCYTCTBHE 3HAHUS TEPMUHO-
JIOTUW, HAyYHBIX OCHOBaHWH, MPHU3HAKOB, XapaKTEPHCTHK pPaccMaTpUBACMOM IpO-
OJieMbl; HE TIpe/ICTaBlieHa COOCTBEHHAs TOYKA 3pEHUS 10 JaHHOMY Bompocy. Bo Bpe-
Ms 9K3aMeHa acIIMPaHT YaCTUYHO OTBEYAET HA BOIIPOCHI.
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8.1. KoHTpoJIbHO-U3MepUTEIbHbIE MATEPHUAJIBI JIJIA IPOMEKYTOUHOM aTTecTa-
UM (c1a4a KaHIMJAATCKOI0 IK3aMeHAa) aCIUPAHTOB

8.1.1. Bonipocsl /11 NPOMEKYTOYHOM aTTeCTAMU

Pa3pen «luckpernass MaTreMaTuka. Maremaruyeckasi JJOTMKAa U TEOPUs
aJIropuTMoOB. BoluncianTeabHass MATEMATHKA»

1. MuoxecTBa U ux crnenuduKaii; OTHOIICHUS; CBOMCTBA OTHOIIICHUI; pa3-
OMeHMs M OTHOIICHHE SKBUBAJICHTHOCTH; OTHOIIECHUE MOPSAIKA; PYHKIIMU U 0TOOpa-
JKEHUSI; Orepaliii; OCHOBHbBIC MOHSATHSA TEOPHUH TpadoB; MAPUIPYTHI; LUKIbI; CBS3-
HOCTh; CXEMBbI AJITOPUTMOB; CXEMbI TTIOTOKOB JJAHHBIX.

2. Jloruka BhICKa3bIBaHMI; JIOTUKA MPEIUKATOB; UCUUCICHUS HEPOTUBOPEUH-
BOCTb; ITOJIHOTA; CHHTAKCHC U CEMAaHTHKA SI3bIKA JIOTUKH MPEJUKATOB.

3. [IpuHIMI TOTHYECKOTO MPOTPaMMHUPOBAHHUS.

4. HedeTkasi 1 MOJIaJIbHBIE JIOTUKHU; HEYETKas apu(PMETHKA.

5. Jloruka Beicka3biBaHuil. Jlornueckoe cienoBanve, IPUHIMN I€TyKIUU.

6. [ToHsiTHE AaATOPUTMUIECKON CUCTEMBI.

7. PexypcuBHble pyHKIMN. DopMann3anus NOHATUS AJITOPUTMA.

8. Mamuna TrropuHra.

9. MepblI CII0)KHOCTH aJITOPUTMOB.

10. Knaccei 3ampau P u NP.

11. TlonsiTHE CIOKHOCTU BBIYUCICHU; 3(P(PEKTUBHBIC aITOPUTMBI.

12. OcHOBBI HEYETKOM JIOTUKU. DIEMEHThI AITOPUTMUYECKON JIOTUKH.

13. OcobeHHOCTH MaTeMaTUUYECKUX BBIUMCICHUM, peanu3yemMbix Ha OBM.

14. TeopeTnueckue OCHOBBI YHCIEHHBIX METOJIOB: MOIPEIIHOCTH BBIYUCIICHUH,
YCTOWYMBOCTD U CIOXKHOCTh aJITOPUTMA (IO MAMSITH, 10 BPEMEHN ).

15. YucneHHsle METOABI TMHEHHOM anreOphl; MHTEPIOSILUSA QYyHKIUT;

16. YncnenHoe naTerpupoBanue u quddepeHnpoBaHme.

17. MeToapl NpUONMKEHUS U allPOKCUMALIUK (DYHKITUH.

18. IIpeoOpazoBanne Dypbe; paBHOMEPHOE MPUOTIIKEHUE PYHKITHIA.

19. MaremaTudeckue NporpaMMHbBIE CHCTEMBI.

Paznen «MupopmaTnka»

20. ITonsitue napopmaruka. [lonstTre uHpopManuu U ee u3MepeHue.

21. KonndecTBo 1 kauecTBO uHbopmaruu. Mapopmaius u SHTpOIuUs.

22. udopmarmoHHbIN TPOLIECC B aBTOMATU3UPOBAHHBIX CUCTEMaX.

23. ®a3bl nHGOPMAIIMOHHOTO ITUKJIA U UX MOJIEIIH.

24. ladhopMaIimoHHBIA PECYPC M €T0 COCTABIISIOIIHE.

25. ndopmaiimoHHble TEXHOJIOTUH.

26. TexHnueckue v MPOrpaMMHBIE CPEJICTBA MH(POPMAITMOHHBIX TEXHOJIOTHH.

27. OcCHOBHBIE BUJBI 00pabOTKH AaHHBIX. YCTpoHCTBa 00pabOOTKH JaHHBIX U
UX XapaKTePUCTUKH.

28. [lonsTue u cBoiicTBa airopuTMa. [IpuHIIUIT MPOrPaMMHOTO yIIPaBJICHHUS.

29. OyHKIMOHAJIbHAST M CTPYKTypHas oOpraHuzaiusi kommbioTepa. CeTeBbie
TEXHOJIOTUH 00paOOTKH JaHHBIX.
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30. Moaynsus 1 kogupoBanue. KaHanbl nepenayn TaHHBIX M UX XapaKTepu-

CTHUKHU.
Pa3pnen «HeiipoHHbIe ceTn»

31. Monenb HelipoHa; apXUTEKTypa HEWPOHHBIX CBSA3ECH: CETHU MPSMOTO pac-
MPOCTPAHEHUsI, PEKYPPEHTHBIEC CETH.

32. Tunel mipaBWJI OOy4YEHHMS: KOPPEKIMS MO OIMOKe, MalinHa bosbiiMaHa,
npaBuiIo Xe060a u o0ydeHne METOJIOM COPEBHOBAHMS.

33. MHorocoiHbIe CeTH MPSMOTO PaCIPOCTPaHEHUSI.

34. Mopenu HEMPOHHBIX CETEH.

35. HanpaBnenusi nmpuMeHEHHUs] HEHPOHHBIX CETEH U MOJETHPOBAHUS Ha HMX
OCHOBE B Pa3JIMYHBIX 00JIACTAX TEXHUKH.

Pa3znen «Moaenu u MeTObI MPOEKTHBIX pelieHnii. OCHOBBLI NPUHATHS
pelieHunin»

36. [locTanoBKka 3amaun aHanu3a OOBEKTOB C pacHpe/ieICHHBIMHU MapaMeTpa-
MHU.

37. KpaeBble ycnoBus.

38. [Ipumepsl MaTeMaTUYECKUX Mojelied 0OBEKTOB C pachpe/ieIeHHbIMU Tia-
pameTrpamu.

39. CranuoHapHble ¥ HECTAllMOHAPHBIC 3a/1a4H.

40. MeTo1 KOHEYHBIX PA3HOCTEH.

41. 3ameHa NpOU3BOJAHBIX KOHEYHBIMU PA3HOCTSIMHU.

42. TlorpenrHocTy anmpoOKCUMAIIUH.

43. YdeT rpaHUYHBIX YCIIOBUH MIEPBOTO M BTOPOTO POJIA.

44, MeTo/ B3BEIICHHBIX HEBA3OK.

45. 'nobanbHble Oa3ucHbIE QYHKIIHUH.

46. MeTo; KOHEUHBIX DJIEMEHTOB.

47. I[locTaHoBKa 3a7a4uu aHaK3a OOBEKTOB C COCPETOTOYCHHBIMH MapaMeTpa-
MHU.

48. [IpenocraBieHne CTPyKTyphl B BUJE TpadoB U SKBUBAJICHTHBIX CXeM. AHa-
JIOTH MEXIY MOJICUCTEMaMH.

49. SI3bIku BIOOpA: KPUTEPHUAIbHBIN, OMHAPHBIX OTHOIIICHUH.

50. DneMeHThI BBIOOpA PEIIeHUI B YCIOBUSX HEONPEIEICHHOCTH, CTaTUCTUYE-
CKOM M pacCIlIbIBYATON HEOIPEAEICHHOCTH.

51. Ilonsartue Teopun urp. [IpunaTHE pemieHns Ha OCHOBE TEOPUH HUTD.

52. DkcniepuMeHTaTbHBIE METO/IBI BHIOOPA M YEIOBEKO-MAIIUHHBIE CHCTEMBI.

Pazgesa «OnepanuoHHble CHCTEMBbD)
53. Haznauenue u pyHKIIMU ONEepaluOHHBIX CUCTEM.
54. MynwsTunporpaMmmupoBanue. Pexxum pazieneHus BpeMeHHU.
55. MHOTOMO0JIb30BaTENBCKUN PEKUM PAOOTHI.
56. Pexxum paboter u OC peansHoro BpemeHu. YHuepcaiabHbie OC u OC
CHELUATBHOTO HA3HAYECHHUSI.
57. Knaccudukanus onepanoHHBIX CHCTEM.
58. MonynpHas ctpykrypa noctpoeHust OC 1 ux mIepeHOCUMOCTb.
59. Ynpasnenue npoueccopom. [Tonsitie npouecca u siapa.
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60. CerMeHTanus BUPTYAIBHOTO aIPECHOTO MPOCTPAHCTBA TPOIEcca.

61. [lonsiTue COOBITMITHOTO MPOTPAMMHUPOBAHMS, CPEACTBA KOMMYHHKALIUU
MIPOILIECCOB.

62. CriocoObl peanu3aiu MyJIbTUITPOTPAMMUPOBAHHUSI.

63. MHoromnpoIeccopHbIil peKUM PabOTHI.

64. Ynpasnenue namsaTeio. COBMECTHOE MCIHOJb30BaHUE MaMATU. 3alluTa ma-
MSITH.

65. MexaHnu3M peaiu3ani BUPTyaabHOU mamsaTu. CTpaTerus MoJKayku CTpa-
HUII.

66. [IpuHIUIIBI TOCTPOCHUS U 3alUTa OT COOEB U HECAHKIIMOHUPOBAHHOTO J10-
CTyma.

Pa3nen «ba3bl JaHHBIX»

67. HaznaueHnue 1 OCHOBHBIE KOMIIOHEHTBI CUCTEMBI 0a3 JTaHHBIX.

68. O630p coBpeMeHHBIX cucTeM ymnpasienus 6azamu nanubeix (CYB/]): ypos-
HU TIpe/icTaBlieHus 0a3 JTaHHBIX.

69. [ToHsATHS CXEMBI U TIOJICXEMBI.

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

71. CxeMa OTHOIIEHUS; SI3bIK MAHUITYJIMPOBAHUS TAHHBIMU JUISI PEIISIIUOHHOM
MOJIETH.

72. Pensaimonnas anredpa u s3b1ik SQL.

73. TIpoexTupoBaHue PEISAIMOHHON 0a3bl JaHHBIX, (PYHKIMOHAIBHBIE 3aBUCH-
MOCTH, J€KOMIIO3HIINS OTHOIIEHUH, TPAH3UTUBHBIE 3aBUCUMOCTH, IPOECKTUPOBAHUE C
UCIIOJIb30BaHUEM METOIa CYIIHOCTh-CBSI3b.

74. Co3nanue u moaudukanus 0a3bl JaHHBIX: MOUCK, COPTUPOBKA, UHICKCHU-
poBaHue 0a3bl JaHHBIX, CO37aHKe (POPM U OTUETOB.

75. ®uznyeckast opranu3anus 0a3bl JTaHHbBIX.

76. KomupoBaHHble, MHACKCUPOBaHHBIC (haliyIbl; 3ammuTa 0a3 TaHHBIX; 11EJIOCT-
HOCTh M COXPaHHOCTb 0a3 JJaHHBIX.

Pa3znen «UucjaeHHbIE METOAbLI»

/7. Tunel ommMOOK, YUCIICHHBIE METOJIBI M UX 3HAYEHUE B KOMITBIOTEPHBIX HC-
CJIEJIOBAHUSX.

78. ITlpo6nema cxoaumoctu. [lorpentHOCTh YUCICHHOTO pelIeHUs 3a/1a4u.

79. UtepaTuBHBIC METOIbI PEIICHHS HEIIMHEWHBIX YPaBHEHUH.

80. HucneHHble METOIbI IMHEHHOM aareOphl.

81. Ilpubmmxenue GyHKITHIA.

82. Yucnennoe nuddepeHmpoBaHie U HHTETPUPOBAHUE.

83. IloHATHA anmpOKCUMAIINH, YCTOMYUBOCTH U CXOJAMMOCTH.

84. YucneHHnble METOIbI pelIeHUs] OOBIKHOBEHHBIX Tu(d(epeHnanbHbIX ypaB-
HEHUM.

85. UucneHHble METOTbI OTITUMU3AITIH.

Pa3nen «OcHOBHBIC MOHATHS TEOPUH BEPOATHOCTEH U MATEMATUYECKOH
CTATUCTUKI»

86. MoaenupoBaHue Ha OCHOBE MPUMEHEHMsI CIy4alHbIX BEJIWYUH, CIIydaii-
HBIX (QYHKIMA U UX XapaKTEPUCTHK: MATEMATUIECKOTO OKUIAHUS, TUCTIEPCUU, KOP-
PEISIITMOHHON (DYHKIIMH U CTIEKTPATTBHBIX TJIOCKOCTEH.
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87. JluckpeTHble W HEMPEPHIBHBIC paCHpeNesieHUs CIyYalHbIX BEJIUYHH U WX

MPUMEHEHUS ISl MOJEIMPOBAHUS CITy4alHbIX MPOLIECCOB B TEXHUKE.
Pa3znen «MaTeMaTMKO-CTATHCTHYECKOE M HMUTAITMOHHOE MO/IeJIMPOBA-
HHE»

88. OcHOBHBIE TOHSTHUSL KOPPEJSIIMOHHOIO, PErPECCHOHHOTO U JAUCIEPCHUOH-
HOTO aHAJIM30B.

89. Bribop Buza, (paKTOPOB M apaMeTPOB CTATUCTUUECCKON MOJICIIH.

90. OcHOBHbIE MOHATHS MIAHUPOBAHUS IKCIIEPUMEHTA B TEXHUKE.

91. Tlonuble aKkTOpHBIC MIAHBI U IPOOHBIC PETUTUKH.

92. OproronanpHO€ U poTaTabENHHOE IIAHUPOBAHUE SKCTIEPUMEHTOB.

93. OcHOBHBIE CBOICTBa MaTpHIl IUIAHUPOBAHUS: CUMMETPUYHOCTH, OPTOTO-
HAJIBHOCTh, HOPMHUPOBKA.

94. YcnoBusi IpUMEHUMOCTH METOJIOB TJIAHUPOBAHUS HKCIIEPUMEHTA.

95. Meton cratuctuyeckoro MojenupoBanus (Metox Monte-Kapno): Map-
KOBCKHH Mporuecc; [Iporeccsl pa3sMHOXKEHUS U THOETH.

96. IlyaccoHoBcKHil mporiecc.

97. CucteMbl MaccoOBOTO OOCTYKHMBaHHS.

98. KoneuHble aBTOMAThI, BEPOSITHOCTHBIE ABTOMATHI.

99. MHcTpyMeHTaIbHBIE CPEACTBA MOICITUPOBAHUS CUCTEM.

100. SI3pIKM UMUTAITMOHHOTO MOJICIUPOBAHMUS.

101. Cucrema numutanmonnoro moaenupoanus GPSS.

Paznen « BprunciaureabHbIH IKCIIEPUMEHT

102. [luky1 BBIYHUCIUTENHFHOTO SKCIEPUMEHTA, MNIAHUPOBAHUE KOMITBIOTEPHOTO
IKCTICPUMEHTA.

103. BeruucnurensHbIC ONEpAlUU JIUHEHHOW anreOphl, aITOPUTMBI BEKTOPHO-
KOHBENEPHBIX BBIYUCICHUM.

104. Omneparuu ¢ pa3psHKEHHBIMA MAaTPUIIAMU.

Paznen «TexHoiorum nporpaMMHUpOBaHUsD)

105. 3amaua mpoOeKTHUPOBAHUS MPOTPAMMHBIX CUCTEM.

106. Opranmzanus mpoiiecca MPOSKTUPOBAHUS MPOTPAMMHOTO 00eCIIeUeHUs
(I10).

107. Hcmnonb3oBaHuEe IEKOMIMO3UIMU U aOCTpakUU TPU TPOSKTHPOBAHUU
I1O, nexoMmIo3UIHs CUCTEMBI.

108. Meroap! mpoekTupoBanus CTpyKTyps [10.

109. Merononorust 00bEKTHO-OPUEHTHPOBAHHOTO MTPOTPAMMHUPOBAHUS.

110. TexHomormyeckue CpeAcTBa pa3pabOTKH MPOTPAMMHOTO OOECIIeYCHHMS:
WHCTPYMEHTAJIbHAS Cpefia pa3pabOoTKH, CPEICTBA MOJACPKKU MPOEKTa, OTIATINKH.

111. MeToapl OTJIAIKK U TECTUPOBAHUS TIPOTPaAMM.

112. JIoKyMEHTHpOBaHHUE U OLICHKA KaueCTBA MPOTPAMMHBIX MPOJTYKTOB.

113. MeTopl 3aUATHI IPOTPAMM M JTAHHBIX.

114. TIpoextupoBanue uHTeperica ¢ mMoJIb30BATEIEM.

115. CTpykTypsl [uanora; noaaepikKa mojb30BaTes;

116. MmuorookoHHbIe WHTEPGENHCH; MPUMEPHI peanu3anuu UHTEpPEcoB ¢
M0JIb30BATEJIEM C UCIOJIB30BaHNEM IpaduUeCcKUX MaKeTOB.
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