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1. OFBEM JUCHHUIIJIMHBI

Bceero: 4 3aUeTHBIX eXHHALE! TpyAoeMKocTH (144 akaeMHUUecKHX 4acoB)

Ounasi popmMa 00ydeHUst

i Hasero | Cewmecrp |
Bun yuebuoit paboThl

JUCLHILTHHY 6
Ayuropubie 3aHsATHs (KOHTAKTHAs paoTa ¢ npenoja-
BaTeeM), BCero 4acoB 48 48
B TOM YHCJIE:
Jlexuuu 16 16
JlaGopaTopHble PadOTHI 32 32
[TpakTHuecKue 3aHsITHSI - -
AYJIMTOpHBIE 3aHSATHS B HHTEPaKTHBHOH (opme, 9acoB - -
CamocTosiTeJbHAasi padoTa, BCero 4acos 96 96
B TOM “HCJIE:
KonrposibHas paboTta 18 18
IToaroToBKa K 3a4eTy 18 18
Jlpyrue BUABI CAMOCTOSATENHHON PaBoTEL 60 60
(caMOCTOSATENBHOE U3y UEHHE TeM (Pa3/eNoB) NMCUHIUINHEL)
Buja npoMes;Ry TOYHOI aTTecTalii 3auver 3auer
O0uwas TPYyA0eMKOCTh JHCHHILIHHLI H TPY/10€MKOCTD 110 144 144
ceMecTpaM, 4acoB

3aounast popma oGyueHHs
Buz yueGHoM paboTel EELH I S

JIUCLUIIUHY 6 cemectp
AyauTOpHBIE 3aHsITHSI (KOHTAKTHAsI paboTa ¢ mpenoja-
BATE/IEM), BCEr0 4aCOB 10 10
B TOM 4HcjIe:
Jlekuuu 4 4
JlaGoparopHble paboThl 6 6
[pakTHYECKHE 3aHATHS - -
AyIMTOpPHBIE 3aHTHS B MHTEPaKTHBHOH Qopme, 4acoB - -
CamocrosiTeJibHasi padoTa, Bcero 4acos
B TOM 4HCJIe: ’ ’ o0 13
KontpospHast padora 18 18
[loaroroBka K 3a4eTy 18 18
Jlpyrue BHABI CAMOCTOSTENHHON paboTE! 98 08
(caMOCTOSTENbHOE U3yYeHHE TeM (Pas/IeNoB) IMCIHILIHHEI)
Bua npoMeKyTOMHOM ATTeCTALMH 3ayer 3auer
O0mas TPYA0EMKOCTH JHCIHUILIHHBI H TPYA0EMKOCTD I10 144 144
ceMecTpaM, 4acoB




2. MECTO JUCHUITIJIMHbI
B CTPYKTYPE OBPA3OBATEJILHOMH ITPOI'PAMMBI

JlucruminHa «MeTObl ¥ aITOPUTMBL IIPUHSITHS PeLIeHu» OTHOCHTCS K JIMC-
UIITMHAM 4acTH, GOpMHUpPYEMOH y4acTHHKaMH 00pa30BaTelIbHBIX OTHOIIEHHMH, O10Ka
1 «JAucuumuinael (MOLYIH)», DIeKTUBHBIE MOXYIH, 2. CHCTEMBI HHTEIEKTYalbHOM
00paboTK! IaHHBIX.

M3yuyenue QUCLMUIUIMHBI Ga3HpyeTcs Ha 3HAHHMAX, YMEHMAX U HaBbIKaX, MPUO0-
PETEHHBIX CTYAEHTaMU, IIPYU U3YYEHUH CIEAYHOIIUX AUCIHILIHH!

- Wudopmaruxa.

- OCHOBBI IPOrPaMMUPOBAHUSL.

- JIvcKpeTHas: MaTeMaTHKa.

- BrrunciuTensHas MaTeMaTHKa.

- Teopust BeposTHOCTEH M MaTeMaTHYecKas CTaTHCTHKA.

- AJNTOPUTMBI ¥ CTPYKTYPbI JaHHBIX.

- O0BEKTHO-OPHEHTUPOBAHHOE IIPOr paMMUPOBaHHE.

PesynpraTel 00y4eHHs MO AWUCHUIUIMHE HEOOXOMHUMBI Ul M3YYEHHMS JHCLH-
wnH: «PacrpenenéHHbIe BLIYUACIUTENbHBIE CUCTEMBD), « T€XHOIOrMH MpOeKTHPOBa-
HUS TIPOrPaMMHBIX CHCTEM», «APXUTEKTYpa MPOrPAMMHBIX CHCTEM» U BBIITOJIHEHHSA
BBIITYCKHOH KBaTH(PUKAIHOHHOH paboTHL

3. IJIAHUPYEMBIE PE3YJIbTATHI OBYUEHUSI

Lens oceoenun oucyuniunol: OPMUPOBAHKE 3HAHUH U MPAKTUYECKHX HABbI-
KOB pa3pabOTKH MaTeMaTHUYECKHX MOJIEJICH U TPOrpaMMHbBIX NPUIIOKeHHH, hopmaiti-
3YIOLIMX AJITOPUTMBI PELLEHHs MaTeMaTHYeCKMX MoJlesiel siBlIeHnH, IpoLeccoB U 00b-
€KTOB OKPY’KaIOILEero MUpa.

3aoauu oucyunaunbl: U3y1eHUE OCHOB TEOPUH HCCIIEOBAHUS OMepaluii, Me-
TOJIOB PELICHU MaTeMaTHYECKUX MoieJiell ¥ pa3paboTKa IpOrpaMMHbIX alrOPUTMOB,
(dbopManu3yoLUMX perieHue 3a1a4.

Komnerenuuu, GpopMupyeMele B pe3yJIbTaTe OCBOSHUS IHUCIHILTHHbI:

- CrIOCOOHOCTB OCYLIECTBIISATh [IOUCK, KPUTHUECKHH aHalIu3 U CHHTEe3 HH(pOopMa-
LUK, IPUMEHSTH CUCTEMHEBIN MTOIXOM IS pellleHuUs ITocTaBlIeHHBIX 3a1ad (YK-1);

- CII0COOHOCTE ONPEAeNATh KPYT 3a7ad B paMKaX IOCTaBIE€HHOH 11eH H BBIOH-
paTh ONITHUMAJIbHBIE CIIOCOOBI UX PEILIeHHS, UCXOAs H3 AeHCTBYIOIIMX NPaBOBBIX HOPM,
HMEIOLIMXCS pecypcoB U orpanudeHui (YK-2);

- CMOCOOHOCTH TIPUMEHSITh COBPEMEHHBIN MaTeMaTHYECKHH anmnapaTt U MeTOJIbl
KOMITBIOTEPHOT'0 MOJIEIMPOBAHHUS B IpodeccroHanbHoil aestensHoctr (ITK-1).

B pesysnbrare U3yueHus! TUCHHUIUIMHEL 00yUYarOIIIHCs TOIKEH

3HaMb:

- IOWCK, KPUTHYECKHH aHalu3 M CHHTe3 MH(OpMALUH, IPUMEHATh CHCTEM-
HBII NTOIXO JUIS PeLeH s ToCTaBIeHHbIX 3ana4 (YK-1);

- Kpyr 3a[a4 B paMKax IIOCTABJIEHHOM IeJIH U ONTUMAJIBHBIE CIIOCOOBI UX pe-
IIEHHSI, KCXOMS U3 JIEeHCTBYOIIMX MIPaBOBBIX HOPM, HMEIOLUXCS PECYPCOB M OrpaHu-
yenui (YK-2);



- COBpPeMeHHBIH MaTeMaTH4eCKUi anmapar ¥ MEeTOAB!I KOMIIBIOTEPHOI0 MOJe-
nupoBaHus B ipodeccronanbHoi aesrenprocTH (ITK-1).

yMembp:

- MPHUMEHSThH [TOMCK, KDUTUYECKUH aHaju3 M CHHTE3 uH(OPMALMHY, [TPUME-
HSITh CUCTEMHBIN TTOAXO0M AJIsI pelleH s [TOCTaBIeHHbBIX 3a1a4 (VK-1);

- OpPUMEHATH ONTHMAJbHBIE CIIOCOOB! pelleHts 3a/1a4, HCXO/s U3 JIeHCTBYO-

LIKX TIPaBOBBIX HOPM, HMEIOIUXCs pecypcoB U orpanudenui (YK-2);
- IpPUMEHSATH COBPEMEHHbIH MaTeMaTH4YeCKHMH armapaT ¥ METOJbl KOMIIbIO-

TEPHOr0 MOJENUpPOBaH#s B podeccHonansHoi fesrensHocty (IK-1).

slademo.
- [OMCKOM, KpHTHYECKAM QHAIM30M W CHHTE30M MH(OPMAaLMH, CUCTEMHBIM

[OZIXOJIOM JUISL pELIeH s TTocTaBIeHHbIX 3a0a4 (YK-1);
- ONTUMAaJILHBIMHU CcrocobaMy pelieHus 3a1ad, HCXOII H3 AeHCTBYIOLMX [Ipa-
BOBBIX HOPM, HMEIOIIUXCs pecypcoB u orpanudenuit (YK-2);

= COBPEMCHHBIM MaTeMaTH4Ye€CKHUM alrapaToM W METOOaMU KOMITBIOTEPHOI'O
MOJIeIMPOBaHusl B TipogeccruoHanbHoi nestensHocty (1TK-1);
4. COAEPKAHHME JUCIHHUIIJIMHBbI

4.1. YuyeOHO-TeMaTHYECKHH IJIAH

Ounas ¢opma odyuenus (6 cemectp)

KosiuuecTBo yacon
KOHTAKTHOM padoThl
Home ¢ IpernojaBarTejeM
PyGex P Haumenosanue pasjena peno.y
pazaesa JlaGopa-
Jlekuuu | TOpHBIE
paboThI
1 MonennpoBaHue CHCTEM METOLAMH JTHHEIHOTO 3 ¥
IPOIrPaMMHPOBAHHUS
2 Henunelinoe mozenuposanue. MeTons! 0qHO- ” 6
PyGesx 1 MEPHOH ONTUMHU3ALMH
3 CeTeBoe NJIaHUPOBAHME U YIIPABJIGHHE B MOJIe- 4 6
JIMPOBAHHUH CHCTEM
Py6exusrit konTpos Nel - 2
4 MMuTanroHHOE MOJIIHPOBAHHE CHCTEM 4 6
CHCTeMBI MaccOBOr0 0OCTYKUBAHUS B MOJICITH-
PyGex 2 5 y 4 6
POBaHMHU CHCTEM
Py6exusrit KOHTpoJIH No2 - 2
Bceero: 16 32




3aounas popma oGydennst (3 Kypce)

KoanuecTBo 4acos
KOHTAKTHOIT paloTsI
Homep ¢ nmpenogaBaTeseM
PyGex HaumeHoBaHHe pa3jelia
pasznena Jlabopa-
Jlexkuuu | TOpHBbIE
paboThI
1 MoenupoBaHie CHCTEM METONaMU JIMHEHHOTO 0.5 1
MPOrPaAMMHPOBAHHS ’
5 HemuneitHoe MoaenupoBanue. MeTonsl 0aHo- 0.5 |
PyGe:x 1 MEpHOH ONTHMH3ALHH i
3 CeTeBoe MIAaHAPOBAHKE U YIIPABJIEHHE B MOJIE- I I
JIMPOBAHUK CHCTEM
4 MMuTanmoHHOE MOJIETTHPOBAHUE CHCTEM 1 2
PyGex 2 5 CucTeMBI MaCCOBOTO 00CIIyKUBAHUS B MOIEIIH- 1 |
POBAHHM CUCTEM
Bceero: 4 6

4.2 CojepsxkaHue JIGKIHOHHBIX 3aHATHIH

Tema 1. MoaeanpoBaHHe cHCTeM METOJAMH JIHHEiiHOr0 NporpaMMipoBa-
HHS

O61mas cxema rporecca npuHsATUs perenuil. Knaccudukaims 3aaad mpuHATHA
pemeruii. OnucaHue NpeiNOYTeHHH JMIA, NPHHHUMAIOIIErO PEIICHUs: BbISBICHHE
Tpe/IIoYTeH M JTHLA, IPHHUMAIOLIETO PeIleHus, BUJIbI oKasaTene 3 pexTHBHOCTH
(MeTos1 060GIIEHHOTO MOKa3aTeNsd, METOJ «3aTpaThl/>(P(EKT, METO/ LIeNeBOro Mpo-
rpaMMHpPOBaHUsI, METOJ IJIaBHOIO MoKa3atesis). OCHOBHBIE MOHSATHS TEOPUH MOJICIIH-
pOBaHuMs: TPHHIKIIBI MOAETHPOBAHHS, TANEl MATEMAaTHYECKOTr0 MolenupoBanus. [1o-
CTpOeHHE KOHLENTYalbHOI MOIeNH, onicaHue paboueil HarpysKH,

Dransl MOAEIMPOBAHUA KOPIIOPATHBHEIX HH(POpMAaLUUOHHBIX cucTeM. Knaccu-
uKalys MaTeMaTHIeCKHX MOeNel KOpIopaTHBHEIX HH(MOPMAIIMOHHBIX cucTeM. Mo-
JleIMpOoBaHHe KOPIOPATUBHBIX HH(OPMALMOHHBIX CHCTEM METOJaMH MaTeMaTHde-
CKOr0 IporpaMMHpOBaHMsA. MeTo/bl TMHEHHOro MPOrpaMMHMPOBAHHUS: CUMILIIEKC Me-
ton, meton 'aycca-YKopnana, oGpikHOBeHHOE JKOpIaHOBO MCKIIOUeHHe, MOAMpHLHI-
posanHoe XKopiaHOBO HCKIIIOUEHHE. MeTOBI IENOYHMCIIEHHOIO IPOrpaMMUPOBAHHI:
MeTo 1 I'oMopH (OTCeKaroIUX IIOCKOCTelH ), METO BETBEH M IPaHHII.

Tema 2. Henuneiinoe mogenupopanue. MeToapl oJHOMEpPHOH ONTHMH3A-
1104041

Henuneitnoe nmporpaMmmMuposanue. [locTaHOBKa 3a/1auu HEJIMHEHHOTO TIpOrpam-
MupoBaHus. YHCIeHHBIE METOIBI MoMCcKa 6e3yClIOBHOrO SKcTpeMyMa. MeTojibl Hyie-
BOro Tops/ika. MeTobl OHOMEPHOH ONTHMH3ALMHU. YHHMonanbHas (QyHKuus. Me-
tonbel CBeHHA, 30J10TOro ceueHus. Meroa MuoxuTeneit Jlarpanxka.



Tema 3. CereBoe mjiaHHpOBaHHE H yIIpaBJIeHHE B MOJeTHPOBAHHH CHCTEM

INousitue cereBoil Mojenu. [loctanoBka 3ama4n. ITocTpoenue cereBoro rpa-
duxa. Pacuer coctaBa U ITMHEI KpuTH4ecKoro myTH. OIpeleleHue pe3epBoB Bpe-
Mend. Ontumusanus ceteBoro rpaduka. CeTeBoe MIaHUPOBAHKUE B yCIOBUAX HEOIpeE-
JeJIeHHOCTH.

Tema 4. UmuTanmonnoe MoAeJHPOBaHHE CHCTEM

[ToHSTHE CTAaTHCTHYECKOro SKchepuMmeHTa. Knaccupukarms WMHTaLOHHBIX
Mozeneit. O61acTh MpUMEHEH S HMUTAIMOHHBIX Moenel. MojenupoBanue ciryvaii-
HbIX (hJaKTOPOB. YTIpaBIeHHe MOZeIbHBIM BpeMeHeM. MoienpoBaHie napaiiesbHbIX
TPOLIECCOB: BHBI apaLIeIbHBIX TPOLECCOB, METO/bI OIIMCAHHA MapalIe/IbHbIX PO~
11eCCOB, NPUMEHEHHEe CeTeBBbIX MOJeNeH Ul ONMCaHHsl MapajlulelIbHbIX IIPOLECCOB,
cetu [lerpu. [InanupoBaHue MOJEIBHBIX KCIEPUMEHTOB: LEIH IJIAHUPOBAHHS IKC-
TIepMMEHTOB, CTPATerHYeCKoe MIaHHPOBAHNE HMHTALIHOHHOTO 9KCIIEPUMEHTA, TAKTH-
yeckoe IUIaHupoBaHue 3kcrepuMenTa. O0paboTka u aHaIu3 pe3yabTaToB MOJGIHPO-
BaHMs; OLEHKA KadecTBAa HMHTAIMOHHOW MOJIENH, OLEHKA aleKBAaTHOCTH MOJIETH,
OLIEHKa YCTOMYMBOCTH, OL[EHKA 1y BCTBHTENBHOCTH, KanuOposKa Moenu. [Toxdop na-
paMeTpoB pacnpezeseHui. OneHKa BIMSHUA U B3aUMOCBSI3H (PaKTOPOB.

Tema 5. CucreMbl MACCOBOro 00CAY:KHBAHHSI B MO/IGJIHPOBAHHH CHCTEM

OCHOBHBIE TOHATHS U onpenesenus. Kiaccudukaims cucteM MaccoBoro o0-
clyxuBaHMs. MoZenupoBaHHe CHCTeM MAaccoBoro obciyxusanus. Mozenu macco-
Boro obcayxuBanus. OJHOKaHANbHAS CUCTEMA MaccOBOro 00CIy)KMBaHHsA C OTKa-
3aMH B 06CIy’)KMBaHHH MHOrOKaHaJIBHAs CHCTEMAa MacCOBOTO 00CITY)KHBaHKS ¢ OTKa-
3aMu B o6cny:kuBaHuK. OJHOKaHAJIbHAs CHCTEMa MacCOBOTO 00CITyKHBaHHsA C Orpa-
HUYeHHON MIMHOM odepenr OJHOKaHAIBHAS CHCTEMa MAaCCOBOIO OOCIY)KHMBAHHUS C
HeorpaHWYeHHON IIMHON odepe MHOroKaHalbHas CHCTEMa MacCOBOro 00C/yIKHU-
BaHMsA C OrPaHUYEHHOM JUTHHOM odeped. MHOroKkaHanbHas CHCTeMa MaccoBoro ob-
CIIYKMBAHUS C HEOTPAaHUUYEHHOMH AJIMHOM Oo4epe/iy.

4.3 Copep:kanue 1a00paTopHBIX padoT

Hopmartus Bpe-
Ho- MeHH, yac.
wEp HaunmenoBanue nadopatop- 3
s Haumenosanue HOH Ounas a0t
p pa3jeJia, TeMbl paGoThl dopma i
aejia, o6 dopma
TeMblI yHe- o0yue-
HUSA
HUS
MopenupoBaHue cH-
i creM MeTomaMu uHel- | PellleHue 3aga4 MeTodaMH JIH- 4 1
HOTO MPOrpamMMHpOBa- | HEHHOTO MTPOTPaMMUPOBAHUS
HHS
Henunefinoe Monemt- | \feronpr CBeHHA H 3010TOTO
2 posarine. MeTosst 01- CEYeHHd B ONPENEJIEHUHN Pelll 6 1
- HOMEpPHOH ONTUMH3a- Pea PEiil
— HUSI Ha KCTPEMYM




Cerepoe miannpoBa- | CeTeBOE MOAGIMPOBAHKE CH- g 1
3 HUE U YIIPaBICHHE B —
MOJIETTUPOBAHUH CH- "
cTeM PyGexublit koHTpoIb Nel 2 -
[MocnenoBarenbHOe 00CITYKHU-
MmuTanuonHoe Mojie-
4 BaHMe ¢ ODJIOKUPOBKaMH U Orpa- 6 2
JIMpOBAHUE CHCTEM
Hu4eHHBIM Oy depoM
CHcTeMbl MAaCCOBOI0 MOﬂeﬂH CUCTEM MACCOBOI'O 00- 6 1
5 06CITy KHBAHHUS B MOZie- | CITYKHUBaHHUS
JIMPOBAaHUH CHCTEM Py6esxubrit KOHTpONb No2 2 -
Bcero: 32 6

4.4 KonTposnbHas pa6ora (17151 04HOI, 3204HOM (OpPMBI o0y4ueHust)

KoHTposbHas paboTa MocBsIIeHa paspaboTKe IporpaMMHOTO MPHIIOKEHHS, pe-
AJIH3YIOIEr0 CTATMCTHYECKUH IKCIEPUMEHT HMHUTALHOHHOH MOZENH M0 BapHaHTaM
3aJIaHHs], COTJIACHO METOIMYECKUX PEKOMEH Il

4.541 Hasuavenue, HeJd U 321241 KOHTPOJbHOH paboThbl

KonTponbHas paboTa BEIIONHAETCS M0 BApHaHTaM 3aJ1aHHH KM 110 TEME, Mpes-
JI0’KEHHOH CTYIEHTOM, U COTTIACOBAHHOM C MPEMOIaBaTeNIeM.

B x0/e BBLIIOJIHEHHS KOHTPOJIBHOH paboThl CTYIEHT MPOSKTUPYET U PEaIn3yeT
BU3yalIbHOE [IPHIIOKEHHE.

OcHoBHAS yueGHAsH el BHINOJIHSHHs KOHTPOIbHON paboThl — 3aKperieHHe
TeOpeTHUECKHUX 3HAHMI, MOIYHYEHHBIX B IIPOLECCE U3yUeHUs NUCLMIITHHBL «MeTorbl
H QJITOPUTMBI IPHHSTHS PEIeHUi», 1 TpHoOpeTeHHe MPaKTHUECKUX HABBIKOB B pas-
paboTKe MPOrpaMMHBIX TPUIOKEHUH, PeATU3YIOIMX alropUTMbl PELIEHHS 3a/1a1 ¢
MOMOLIBIO MaTEMaTHYECKHX MOZIETIEH,

OcHOBHBIE 32124 H, pellIaeMble CTYI€HTOM B IIPOLECCE BBIMOIHEHHs KOHTPOJIb-
HOH paboThI:

- pa3paboTKa aIropuT™Ma pPelIeHHS 3a1a4H;

- peanu3alys aNropUTMa perleHus 3a1a4H B BU/Ie IPOrPAMMHOIO IPUIIOKEHHS;

- opopMIIeHHE IOKYMEHTALUH.

4.4.2 TpeGoBaHHsl K KOHTPOJIbHOI padoTe
4.4.2.1 TpeGoBaHusi K GyHKUHOHAJILHBLIM XapPAKTePUCTHKAM

Onpe/esieHHe CpPeLHECTATHCTUYECKHX TOKa3aTelell pabOThl CHUCTEMbI IIpPH
BXO/IHBIX MIApaMeTpax, 3a/[aHHbIX 110 BapuaHTaM:
e BCEro IMOCTYIUICHHUH B CHCTEMY;
e u3 HUX 00CITy )KEHO;
e K03(p(HUIHEHT 3arpy3KH IyHKTa KOHTPOJIS;
e KO3 QUIMEHT 3arpy3KH ITyHKTa HACTPOUKH;

8



e cpejHee BpeMs IIpeOBIBaHMS B CUCTEME;

e CpeJHss JIMHA OYePEeId B IIyHKT KOHTPOJLS;

e CpenHss [UIMHA OYepPeNId B IIYHKT HACTPOHKH.

ITocTpoeHue rpauKoOB MO Pe3yIbTaTaM IIPOroHa MPOrpaMMBI:

e 33aBHCHUMOCTbH BpeMEHH IpeObIBaHMS 3asBKH B CUCTEME OT YHCIIa KOHTPO-
JIEPOB,
3aBUCHMOCTb TIPOU3BOIUTEIBHOCTH CHCTEMBI OT YHCTIa KOHTPOIEPOB;

® 3aBHCHMOCTH BPeMeHH NpeObIBAHHUS 3asiBKH OT YMCJIa HACTPOHMIIMKOB;

e 3aBHCHMOCTH IPOU3BOJAUTEIBHOCTH CUCTEMBI OT YKCIIa HACTPOHIIMKOB;

4.4.2.2 TpeGoBaHusl K 3KCIJYaTAUHOHHBLIM XapaKTePUCTHKAM

- Moy ibHOCTB.

- PacummpsiemocTs.

- KpoccnnardopMeHHOCTS.
- OTKa30yCTONYUBOCTD.

4.4.2.3 TpeGoBaHus K COJeP:KaHHI0O KOHTPOJILHOI paboThbI

KonTposbHast paboTta BKJIIOYaeT IporpaMMHOe NpUIOKeHHe Ha A3bike Visual
C++ 1 MOSACHUTETBHYIO 3aMUCKY, COAEPIKALYIO Pa3Iebl:

— BBEJICHUE;

— MOCTaHOBKA 3a/1a4y;

— OmpeleNieHHe CpPeIHEeCTATHCTHYECKUX IOKazaTenedl paboThl CHCTEMEI IpH

BXOJHBIX TTapaMeTpax, 3aJaHHbIX I10 BAPHAHTAM:
® BCEro MOCTYIUICHHH B CHCTEMY,
® 13 HUX OOCIY>KEHO;
e K03 HUIMEHT 3arpy3KH IMyHKTa KOHTPOILS;
e KO3 PUIHUEHT 3arPY3KH MyHKTA HACTPOUKH;
e cpeqHee BpeMs IIPeOBIBAHUS B CHCTEME;
e Cpe/Hss UIMHA OYEPeaH B YHKT KOHTPOJLS,
® CpeIHsis [JMHA OYepeqH B IIyHKT HACTPOUKH.
— mocTpoeHUe rpadUKoB 10 Pe3yIbTaTaM IIPOroHa MPOrpaMMBL:
e 33aBHCHMOCTH BpEeMEHH NpeObIBAHUS 3asBKH B CHCTEME OT YHclia KOHTPO-
TEPOB,;
® 3aBUCHMOCTH IIPOU3BOJIUTENLHOCTH CHCTEMBI OT YKCIa KOHTPOJIEPOB;
® 3aBHCHMOCTbH BpeMeHH NpeObIBaHUs 3asBKH OT YMCIIa HACTPOHIIHKOB;
® 3aBHCHMOCTH [IPOH3BOJIUTENBHOCTH CHCTEMBI OT YHCJIa HACTPOHILHKOR,;
— pe3yJbTaThl paboThI IPOrpaMM (CKPHUHIIIOTEI);
— 3aKIIIOYeHHE;
— CITUCOK HMCITOJIB30BAHHBIX HCTOYHHUKOB.



4.4.3 BapuauTel 3a1aH1il KOHTPOJIbHOMH paboThI

[Ipou3BOACTBEHHAA CHCTEMa BKIIKOYAET IyHKT MPOBEPKH U3eNdid n MecTaMH
KOHTPOJISI, MYHKT HACTPOMKM C M MECTaMu HACTPOMKH M TIOTOK M3eNui (PUCYHOK
4.1). Vizgenus npoBepstoTCs B IyHKTE KOHTPOJIS.

MyHKT
nOCTyI'U'IEHVIe HaCTpOﬁKVI Ommﬂammwe

usnenuni ) | . HaCTPOWMKK U3aenuma
| Hactponwmk 1

< I HacTponwmk m

MyHKT npo-

BEPKMU

v

KoHTtponép 1

~000-

v

—1 KoHTponépn

Oxunparowie KoH- OTnpaBKa M3gennn
TpoNA n3agenua Ha VMaKOBKY

PrcyHok 4.1 — CucTeMa KOHTPOJIA Ha MPOU3BOJCTBEHHOM JIMHUH

Ecnmu B pesyisrare IPOBEPKH WU3leus OOHApYKHIach HEKayeCTBEHHAs
HacTpoiika paGoThl, TO M3JENHe HATPABNAETCS B MYHKT HacTpoiku. Ilocye mepena-
CTpOWKH W3/eNie BHOBb HalPABIISeTCs B MYHKT KOHTPOJIS [l IIOBTOPHOH MPOBEPKH
kauecTBa HacTpoiiku. [Tocie NpOBEpKH M3JENUs C MOJIYYCHHEM pPe3yIbTaToB Mpo-
BepKH, COOTBETCTBYIOLIMX TPeOOBAHUSM, H3[EIIHE HATIPABACTCA B LUEX YTIAKOBKH.

Jlnist oLieHKH paGoThl [IOTOYHOM JIMHUU ONPENEISIOTCS CTATUCTHYCCKHE TAHHbIE
3a repuoy] 1 eNMHAML BpeMeHH:

— KOJIMYECTBO U3 L, TOCTYUBIIKEX B CUCTEMY KOHTPOIIS MPOU3BO/ICTBEHHOM
JIMHHU;

— KOJHAYECTBO H3/eJIHH, yCIelHO IPOUIEAIINX TPOBEPKY;

— KOJMYECTBO M3MIeNHi, HelIPOLIE IIUX IPOBEPKY;

— K03 QULHEHT 3arPy3KH ITyHKTa KOHTPOJS;

— k02 QUUMEHT 3arpy3KH ITyHKTa HACTPOUKH;

— cpejHee BpeMs IPeObIBAHKSA M3JIEIHsI B CHCTEME;

— CpeaHsis JUTHHA OYepe/id B IIyHKT KOHTPOJIS;

— cpeHss JUIFHA 0YePeIU B IyHKT HACTPOUKH.

VMcxonHbele  JaHHble  3aaud 0 BapuaHTam  [PEICTaBIeHBl B
tabnuuax 4.1 —4.2.

Tabnuua 4.1 — BapuaHThl HCXOAHEIX JAHHBIX AJIS ITYHKTa KOHTPOIIS
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Komnu- M- s Munu- | Maxkcu- | IIponent
MaJIBHOE MaJIbHOE . | Bpemsa
ye- MaJIBHOE | MaJlbHO€ | W3JIEIINH,
BPEMﬂ BpeMH MOIE-
CTBO BpeMs BpeMs | YCIIEIIHO
Bapu- MEKLY MEXKIY _ | mmpo-
KOH- o po- po- npollea
aHT . | mpuObITH- | TPHOBITH _ | BaHmA
Tpoé- _ | svm mame- BEPKU BEpKH | LIMX KOH T
n | M E3ze ¥ ,
poB il & . U3gejausa | U30eus TpOJb, ¢ , MEH
, ILIT. . & TR, P vun | ¥, mun %
MHH MUWH
1 4 2,6 3l 5 13 85 850
2 5 3,1 4,2 6 16 30 900
3 3 25 3,9 7 17 81 950
- 5 3,6 5,4 8 19 32 1000
3 6 2,2 3,6 9 18 83 950
6 6 3,4 4,8 10 16 84 890
7 4 3.3 5,1 8 19 86 960
8 7 2,4 3,8 11 17 87 1050
9 7 3,2 4,5 12 20 88 890
10 6 2,9 4,1 9 21 89 920
11 8 3:5 4,9 10 19 85 860
12 6 2.2 4,7 6 15 86 970
13 4 3,8 5,6 5 16 84 1000
14 9 2.3 4,2 4 14 83 1050
15 5 3,9 4,9 8 19 82 800
16 8 3,6 4,9 11 22 80 400
17 7 2,5 3,6 12 23 75 350
18 6 4,1 5,9 9 20 78 450
19 9 2,7 3,8 10 19 79 500
20 4 3.5 5,3 8 17 76 350
21 3 2.9 3.5 13 21 80 300
22 5 3,6 4,8 14 23 85 450
23 6 3,8 4,7 10 22 84 400
24 8 3,2 4,9 15 24 83 500
25 9 2,9 4,0 5 25 80 800
Ta6nuna 4.2 — BapuaHThl HCXOIHBIX JaHHbIX JUUIA [TYHKTa HACTPOHKH
KonudecTBo mecT MuHMManbHOoe MakcumanbHoe M}i};:;[fl_
BapuanT | nHactpoliku ", BpeMs HACTPOMKH | BpeMst HaCTPOWKHU i
LIT. U3JETTHH 5, MUH U3IEeNHi € , MUH pT
, MUH
| 1 25 45 850
2 1 20 42 900
3 1 28 50 950
4 2 27 47 1000

11




5 3 29 52 950
6 3 30 55 890
7 2 31 54 960
8 4 24 46 1050
9 5 23 47 890
10 3 22 43 920
11 5 21 49 860
12 4 28 55 970
13 3 29 56 1000
14 4 30 57 1050
15 3 31 54 800
16 2 28 53 400
17 4 29 56 350
18 5 20 54 450
19 2 26 49 500
20 4 27 48 350
21 5 28 51 300
22 3 29 49 450
23 2 30 52 400
24 4 28 48 500
25 3 27 52 800

5. METOJAMYECKHUE YKA3AHUS IS OBYYAIOLUXCAA
11O OCBOEHHUIO JUCHUITIUHBI

JleKMOHHBIN KypC OCHOBBIBAETCS Ha MeToJe 00y4eHHs, HCIIOIb3YIOmEM TeX-
HOJIOTHIO, TIPH KOTOPO# CTYAEHThI KOHCIIEKTHPYIOT TEOPETHIECKHI MaTepual, y4act-
BYIOT B OIPOCAX U JUCKyccHsX. B aToM ciyyae 3a/1efiCTBOBAHbI 3pUTE/IbHAS, C1yXOBas,
MOTOpHAs M ACCOLMATHBHAS BUJIbI IIAMSATH.

[1pu npoc/y LIMBAHUH JIEKLHI PeKOMEHIyeTCsl B KOHCTIEKTe OTMedaTh BCe Bax-
HbIe MOMEHTHI, Ha KOTOPBIX 320CTPsIeT BHUMaHHe [IPeIo1aBaTelib, B YaCTHOCTH T€, KO-
TOpBIE HATIPABIIEHB! HA KAY€CTBEHHOE BBIIOIHEHHE COOTBETCTRYIOLIEH J1ab0paTOpHOH
padoTHI.

IIpenojiaBaTesieM 3alUIAHUPOBAHO HCIIOJB30BAHME MPU YTEHUHU JICKIHH TeXHO-
norun yuebHoit nuckyccun. [loatoMy pexoMeHayerTcs dukcuposath Juist ceOst HHTe-
PECHBIE MOMEHTBI C L[ENTBIO MX aKTUBHOTO 00CY K I€H S HA IUCKYCCHH B KOHIIE JIEKIHH.

3a0roM KauecTBEHHOIO BLINOIHEHHS Tab0paTOpHbIX pabOT SIBJISETCS CaMOCTO-
ATesIbHAs TIOATOTOBKA K HUM HaKaHyHe ITyTeM IOBTOPEHHs MaTepHasoB JeKuui. Pe-
KOMEHIyeTCsl IIOJrOTOBUTH BOIPOCHI T10 HESICHEIM MOMEHTAM U 00CY IUTh KX C IPEro-
JapaTesieM B Hadase 3aHATHSL.

IIpenosaBaresneM 3alulaHAPOBAHO NPHUMEHEHHE Ha JTabOpaTOpHBIX 3aHSITHAX
TEXHOJIOTHI pa3BHBAIOIIEHCS KOOMEpalHH, KOIEKTHBHOTO B3aHMOJCHCTBHUS, pas-
60pa KOHKPETHBIX CHTYaLHH.
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Jlist TeKyLLEro KOHTPOJis yCIeBAEMOCTH 110 04HON (opme 00yueHus Mperoia-
BaTeJIeM HCIIONB3YeTCs GallIbHO-PEHTHHIOBAs CHCTEMA KOHTPOJIS ¥ OLCHKH aKaleMu-
yeckoil aKTHBHOCTH. I109TOMY HACTOATEBHO PEKOMEH/IyeTCs TIATebHO IpopadaTh!-
BaTh MaTepHasl AMCUMIUIMHEI TIPH CAMOCTOSTENBHOH paboTe, y4acTBOBATE BO BCEX
dopmax oOCyIHAEHHS I B3aUMOJEHCTBHA, KaK Ha JIeKLUUsX, Tak 1 Ha 1abopaToOpHBIX
3aHATUAX B LEJX JIYHIIero OCBOEHHs MaTepHhana | MoJlyHdeHUs BBICOKOH OLEHKH [0
pe3yNbTaTaM OCBOEHHS AUCIHIUIHHBI.

BEIMONHEHNE CAMOCTOSTEILHOM PaboThl [0/pasyMeBaeT CaMOCTOSATENbHOS H3Y -
YyeHue pa3enoB MCLHMILIMHEI, OATOTOBKY K Ja00paTOpHEM pabotam, K pyOeKHBIM
KOHTPOJIAM (U151 O4HOM (opMBI 00YUYEHHS), BBIOTHEHHE KOHTPOJIEHOH paboTsl, MO~
TOTOBKY K 3a4€Ty.

PexoMeH lyeMas TPyHOEMKOCTE CaMOCTOATENBHOH paboThI MU OUHOH 1 3204
HO#t (hOPMBI 0Oy UeHH s [IPeCTaBIeHa B TabIHIax:

PexoMeHayeMblil PeXKHM CaAMOCTOSITEILHOI padoTsl (6 cemecTp, o4HAasl $popma

00yueHHs)
Pexomenayemas
HaumenoBanue TPYAUEHRAC TRy
BH/IA cAMOCTOATEIbHOIT padoThI BISA. 9%
6 cemecTp

CamMocTosTeIbHOE H3YUEeHHE TeEM THCUHNIHHBI: 40
3aMKHYTasi CHCTEMa C HEOTHOPOIHBIMY KaHalaMU 8
[MocnenoBatenpHOE 00CTy)KUBaHHE ¢ OIOKMPOBKAMHU R
orpaHu4eHHbIM Oydepom
IociegoBaTenbHOe OOCITYKHMBAHUE C BO3BPAIIEHHIMHU 8
3aMKHYTas CHCTeMa C HEOJHOPO/IHBIMU KaHaJlaMU 8
3aMKHYTasi CUCTeMA C Pa3/IeNIbHBIMA OYepeAsMU U IPUOPH- 3
TeTaMu
IMoaroroBKa K J1a00paTOpPHLIM paboTam 16
(o | vacy Ha Kax1oe 3aHATHE)
HoaroroBka K py0esRHLIM KOHTPOJISIM 4
(no 2 yaca Ha KaxJIbli py6eix)
BhinojHeHne KOHTPOJbHOkH padoThl 18
IMoaroroBKa K 3a4€Ty 18

Bcero: 96
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PexoMeHIyeMblil pesKHM CaMOCTOsTEIbHOMH padoTel (3 Kype, 3204Has dhopma

00y4eHHsl)
Pexomenayemas
HaumenoBanue TPYAOEMKOCTE,
BH/IA CAMOCTOSITeJLHOI padoThI akall BT
3 kype
CamocTosiTeJIbHOEe H3YYeHHe TeM JHCUHIIHHBL: 92
3aMKHyTas CUCTEMa C HEONHOPOIHBIMU KaHalaMK 18
[TocrnenoBaTelbHOE 0OCITYKUBAHHE ¢ OIOKMPOBKAMH U 18
orpanu4eHHbIM Oy depom
[TocnenoBarenbHOe 00CTY/KUBAHHE C BO3BPAILCHUAMHU 18
3aMKHYTas CUCTeMa C HEOJHOPOAHBIMU KaHaIaMH 19
3aMKHYTas CHCTeMa C pa3JelbHbIMU OYePesIMU U IPHOPH- 19
TeTaMH
IMoaroroBKa K Ja6opaTopHbIM paboTam 6
(mo 2 yaca Ha KaXI0e 3aHATHE)
BeinosiHeHHEe KOHTPOJILHOI paGoThl 18
IloaroroBka K 3a4€éTy 18
Bceero: 134

6. ®OH OLIEHOYHLIX CPEJICTB
JJIS1I ATTECTAIIMM IO JTUCHUILIUHE

6.1. IlepeyeHb OLIEHOYHBIX CPEACTB

1. BayubHO-peTHHTOBast CHCTeMa KOHTPOTIA 1M OLEHKH aKaJeMAYeCKOH aKTHB-
HoctH cTynenToB B K'Y (ans ouHoit hopmbl 00yueHHs).

2. OT4eTsl CTY/IEHTOB I10 JTa00paTOPHEIM paboTaMm.

3. Bank TecTOBHIX 3amaHuil K pyOekHbIM KoHTpoisiM Ne 1, Ne 2 (ans ounown
(dopmbl 00ydeHNs).

4. Bompocsl k 3auéTy.

5 KonrtponbHas paboTa.

6.2. Cucrema 0a/VIbHO-PEHTHHIOBOH OLIEHKH
paboThl CTYJEHTOB N0 AMCUHILIHHE
QOunasi popMa obyueHust

Haumenona-
No
Bl Conepixanue
1 | Pacnpenesne- PacnipeseneHue 6anios,
Hue GajuloB 32 6 cemectp
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ceMecTpsl 110 Boinon-
it yost- pisan PyGex- | PyGex-
HOM paboThl, 3al[UTa Hit - i
CpOKM CAauH vam yueo- l'[oceme-v OTYETOB TponbHas S ey audt
yuebHoi pa- HO# paBoThL: | Hue JeKimi | 1o nabo- pabora FpOIS DN
60TbI (0060- parop- Nol No2
osimcest 00 cee- HBIM pa-
oenust ciy- boram
OeHmos na
nepeom yueob-
HOM 3aHAMUL) "
Eanana.ﬂ 16%8=86 126_4+86 4 5 5 30
OLleHKa: 1=486

Kputepnit nepecuera 6as-
0B B TPAAHLLHOHHYIO
OLIEHKY TI0 HTOram paboTbl
B ceMecTpe M 3a4éTa

60 1 MeHee DaJlJIOB — HE3aUTEHO,
61...100 — 3auTeHo.

KpuTepuu ponycka K npo-
MEKYTOUHOMH aTTecTalH,
BO3MOYKHOCTH I10JIYYeHUs!
ABTOMATHYECKOTO 3a4eTa
(3K3aMeHaLMOHHOH
OLIGHKH) M0 JHUCLHIIIHHE,
BO3MOYKHOCTb TOJTY YEHHSI
GonycHbIX 6annos

Jlns nomycka K IpOMeXKy TOUHOH aTTecTaliH (3auety) CTYJEHT
JOJDKeH Habpath TI0 HTOTaM TEKYIIEro i pyOexHOro KOHTPOIIA He
MeHee 50 GaIoB, BHITOJHUTE Bee JabopaTopHble paboThl i KOH-
TPOJIBHYIO PabOTy.

Jls TIONyYeHHs «QBTOMATHUECKH)» OLCHKH «3auTeHO» CTy-
ZenTy Heobxonumo Habpate 61 Gau.

Ilo cOrjIacoBaHUIO € MpErojaBaTeneM CTyJEHTYy MOTYT
GBITH I0OABJIEHB! JOMOTHUTENbHBIE (OoHyCHbIE) Oajliibl 38 akTHB-
HOCTb HA KOHCYJIHTAIUsAX, AKTHBHOE YYaCTHE B HAYIHOH 1 METOIM-
qeckoif paboTe, OPUTHHAILHOCTE TIPUHSATHIX PELICHHIT B XOIE BbI-
TOJTHEHHs! IPAKTHYECKHX paboT, 38 yUaCTHE B 3HAYMMbIX yUEOHBIX
H BHEYUEOHBIX MEPOIIPHATHAX KadeIpsl.

Mopmbl 1 BBl yueOHON
paBoTbl IS HEYCTIeBato-
KX (BOCCTAHOBHBILMXCS
Ha Kypce o0yueHus) cTy-
JIEHTOB IJ1 nonyqemli{
HEe0CTAIoUX 0aJlJIOB B
KOHLIE cemecTpa

B ciywae ecmm K IIPOMEKYTOUHOH —arTecTally (3averty)
Habpana cymma Metee 50 GanoB, CTyJEHTY HEOOXOIHMO Habpathb
HEZ0CTAIoNee KOIMUECTBO GANIOB 3a CYET BBIIOJHEHHS JIOTIONIHH-
TeNbHBIX 3aIaHKI, IO KOHIA IOCIHeIHeH (3a4eTHOH) Hejenu ce-
Mectpa. [TpH 5TOM HEOOXOINEMO pOpaboTarTs MaTepHal BCEX Ipo-
Ty IIEHHBIX JaDOPATOPHBIX 3aHATHH.

DopMBI JOIOIHATENBHBIX 3a/laHuii (Ha3HA4atoTCs IIPeno/iapa-
TEJIEM):

- BLITIOJTHEHHE H 3allUTa [POILYLLEHHOIO JabopaTopHOro 3aHs-
THst (IIPM HEBO3MOXKHOCTH IIPOBEICHHS JOIOIHATEIBHOTO 3aHATH
Tpeno/aBaTeNb CaMOCTOATE/LHO YCTAHABIMBAET (POPMY JIOTIOIHH-
TeBHOTO 3a1aHHS TI0 TeMATHKE IPOITYIIEHHOr0 JJaO0PATOPHOTO 3a-
HaTHS) — 10 8 Gannos.

JIukBUgANNS AKAJEMMYECKUX 3aI0DKEHHOCTEH, BO3HUKLINX
M3-32 pa3HOCTH B y4eOHBIX IUIAHAX HPH TIEPEBOJIE HITH BOCCTAHOBIIC-
HHH, TIPOBOJMTCS ITyTeM BBIIOIHEHHs TOTIOTHUTEIBHBIX 3alaHHi.
(opma u 00BEM KOTOPBIX OTPENIENSAETCS IPEIIONaBATENIEM.

6.3. Ipoueaypa OUeHHBAHUSI Pe3y/IbTATOB OCBOEHHS NHCUHILTHHDI

PyGexHbie KOHTPOIH IPOBOASTCA B (JOpME MUCHMEHHOI0 TeCTHPOBAHHS, 3a4ET

B yCTHO# (popMe BHJIe OTBETOB HA BOIPOCHI B OHIeTaX K 3a4ETy.
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Ilepen rpoBeieHHeM pyGeKHOr0 KOHTPOIIA NPeroaBaTesk npopadaThIBaET CO
CTYJ€HTaMU OCHOBHO# MaTepHall COOTBETCTBYIOIIMX PasAesioB AUCIUILIMHBI B hopme
KPaTKOH JIeKLMK-AUCKYCCHH.

BapuanTsI 3a1aHui J1st py6exHbix koutporeid Ne 1, Ne 2 coctost n3 20 Bompo-
coB. Jlist ompe/eneHus 6anioB IpH poBepKe pyOeiKHBIX KOHTPOIEH HCIOMb3YIOTCS
MHTEepBAbHBIE OLEHKH, [IPe/ICTABICHHbIE B Ta0IIHIe

Konuue-
CTBO IIpa- 1-5 6-8 9-11 12-14 15-17 18-20
BUIIBHBIX
OTBETOB

Konuue-
cTBO Oa- 0 1 2 3 4 1

J10B

Ha KaKay1o MOArOTOBKY K pyOeHOMY KOHTPOIIO CTYICHTY OTBOXUTCH 1 aka-
JeMHUYeCKHH Jac.

[lpenonaBarens OLEHUBAET B OaIax pe3yIbTaThl pyOexKHBIX KOHTPOJEH KakK-
JIOrO CTY/IEHTA TIO0 KOJMYECTBY IPaBUIIbHEIX OTBETOB M 3aHOCUT B BEJIOMOCTE yHeTa
TeKylleH ycIeBaeMOCTH.

Buner k 3aueTy COCTOMT U3 1 Bompoca. Bompock! K 3a4€Ty JOBOIATCA 10 CTYy-
JIeHTOB Ha TOCIe/HeH JIeKIMn B ceMecTpe. Ha IIoAroToBKy oTBeTa Mo Bonpocam ou-
JleTa K 3a4éTy CTYJIEHTY OTBOAMTCS 1 acTpoHOMUUecKuil yac. Bompoc oleHuBaeTcs B
30 Gamnos.

Pesy bTaThl TEKYLLEro KOHTPOJIA YCIeBaeMOCTH 1 3a4€Ta 3aHOCATCA Mpero/a-
BaTesieM B 3a4ETHYIO BEJOMOCTB, KOTOpas CaéTcs B OPraHM3allMOHHBIA OT/IeN HHCTH-
TyTa B KOHILlE 3a4ETHOM HeZIeIH, a TAKXKE BBICTABIIAETCS B 3a4ETHYIO KHIKKY CTyI€HTA.

6.4 Tpumepbl OLEHOYHBIX CPEACTB Il pyOeKHbIX KOHTPOJIei, 3a4ETa
6.4.1 Ilpumepnl 3a1aHui 115 pyOdeskHoro KouTposs Nel
Bapnanr 1_1

1 Yto HaspiBaeTcs MoJeJHpoBaHHemM?

1 KorupoBaHue CBOWCTB peallbHO CYIIECTBYIOIHX 00BEKTOB, MPOLECCOB KU
SIBJICHUH.

2 OmucaHye CBOWCTB PEanbHO CYLIECTBYIOIIMX O0BEKTOB, NPOLECCOB HIIH SB-
JICHHH.

3 TTocTpoeHHe U U3yYeHHe MOJIelIel peabHO CyIIEeCTBYIOIMX 00BEKTOB, Po-
[IECCOB MITH SIBIEHHH C LIEJBIO MOMyUYeHUs] OOBSICHEHUI STUX SBJIEHUH, & TaKKe JUIs
npeJicKa3aHus IBICHUH, HHTEPECYIOIIMX UCCIIeJOBaTENA.

4 V3syuyeHue CBOMCTB peallbHO CYLIECTBYOIMX OOBEKTOB, IPOLIECCOB HIH ABTIE-
HUH.

2 YT0 HA3bLIBAETCS MaTeMaTH4YecKOoi Moae/ibio?
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%] COBOKYIHOCTh MAaTEeMATHYCCKHX BBIp&KEHHH (YpaBHEHHH, HEepaBeHCTB),
OTIMCHIBAIOIINX FICCIIELYEMOE SBISHHU, IIPOLECC WM O0BEKT OKPYIKAIOIIEro MUpa.

2 COBOKYITHOCTb XapaKTePHCTHK ABJIEHHH, POLIECCOB HIlH 00BEKTOB OKpYKa-
IOIIero MUpa.

3 COBOKYIHOCTh PACUETHBIX [1apPaMeTPOB SBIEHUM, IPOLECCOB UK 00BEKTOB
OKpY’KaloIIero Mupa.

4 CoBOKYITHOCTB COCTOSIHHI 00BEKTa MK CHCTEMBI B MOMEHTBI BDEMEHH.

3 Kakoe onTHMaJbHOE pelieHne?

1 Peruenue, yI0OBJIETBOPSIOLIEE LIETIEBOM QyHKIMH.

2 Pemienue, yOBIETBOPSOLIEE OrPaHHYEHHIM.

3 Pelenue, yA0BIeTBOpAOIIee TpeOOBAHUAM JIMLIA, npm—mmaromero peLIeHHe.

*4 PellleHHe, YIOBIETBOPAIONIEE LieNeBOH QYHKIMY U OrpaHHYeHUsIM?

4 Kakue BUABI JONOJHUTEILHOI MepeMeHHOMH?

#1 M30BITOUHAs

2 Wckomas

*3 JloGaBo4uHAas1

4 MckmouaeMas

5 Kakoe gomycTumoe pemienne?

| Pewenne, ya0BIeTBOpsIONIEe HeleBOH (yHKLMH.

*2 PelueHne, YIOBIETBOPAIOLIEE CHCTEME OrPaHUYEeHUHA.

3 Peluene, y0BIETBOPSIONIEE LEeIeBOil GyHKIMU U OrPAHHYCHISIM?

4 PemreHue, y0BIeTBOpsIolIee TpeOOBAHUAM LA, TPUHUMAIOLIETO PELICHHE.

6 Kakoe onpejesieHue cuMILIeKc-MeToAa?

*] O6X0J YITIOBBIX TOUeK 06JIaCTH JOMYCTHMBIX PelIeHHH (CHMILIeKCa) ¢ Mpo-
BEPKO# Ha ONTUMAIBHOCTb.

2 O6xX0J YITIOBBIX To4eK 06J1acTH JOIyCTUMBIX pellleHuii (cuMILIeKca) ¢ npo-
BEPKOH Ha JOILyCTHMOCTb.

3 OGXOJ YITIOBBIX TO4eK 0GNACTH JOIYCTUMBIX PellleHnH (CHMIUIeKca) ¢ mpo-
BepKOH Ha ONpeNeN€HHOCTD.

4 O6x0J] YIIIOBBIX TOUEK OBJNACTH JOMYCTUMBIX pelleHuil (cumIuiexca) ¢ mpo-
BEpKOIl Ha HEONPENENEHHOCTD.

7 Kakoe onpegejieHne 6a3HcHOro peunieHust?

| Peruenue cucTeMsl ypaBHEHMIA, TOTydaeMoe IpUPaBHUBAHIEM K eIMHMLE (n-
m) NepeMeHHBIX, Iie NI — KOJIHYECTBO HEM3BECTHBIX MMEPEMEHHBIX, M - KOJIHYECTBO
ypaBHEeHHUH.

2 PelieHue cucTeMbl ypaBHEHHMH, MOTydaeMOe IPUPaBHUBAHIEM K MHHYC €11~
Hulle (n-m) IepeMeHHBIX, T1e N — KOIMYECTBO HEU3BECTHBIX IICPEMEHHBIX, M - KOJIH-
4eCTBO YpaBHEHUI.

3 PelieHHe CHCTEMBI YPABHEHHUIH, TI0lydaeMoe IPHUpaBHHBaHIEM K HY IO (n-m)
TepeMeHHbIX, I7e N — KOJIHYECTBO HEU3BECTHBIX NEPEMEHHBIX, M - KOJIMYECTBO YpaB-
HEHHIL.

4 PerieHne CHCTEMB] YPaBHEHHUIA, I0JIyYaeMoe IPUPABHHBAHUEM K JIBYM (n-m)
nepeMeHHbIX, TIe N — KOJIUIECTBO HEU3BECTHBIX NIEPEeMEHHBIX, M - KOJHUYECTBO ypaB-
HEHUII.

8 Kaxoe onpeaesnenne 6a3ucHoii nepeMeHHom?
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1 [TepemMeHHas, HMeEIOILAs HyJIEBOE 3HAUCHHUE.

*) [lepeMeHHas, HMEIOLAsi HEHYJICBOE 3HACHHE.

3 [lepeMeHHasi, UMeIONIAs 3HAYeHHE OOIbIIIe HYIIL.

4 TlepeMeHHas1, UMeIOLIas 3HAUEHUE MEHBILC HYJIA.

9 Kakoe onpejejaenne HeOasuCHOMH nepemMeHHoii?

*] [NepeMeHHas, UMEIOLIAs HyJICBOE 3HAUCHHE.

2 TlepemeHHas1, UMEIOLIAs HEHYJIEBOE 3HAYCHHE.

3 [NepeMeHHAas, UMEFOLIAs 3HAYSHHE MEHBIIIC HYJIA.

4 TTepeMeHHas1, UMEIOLIAs 3HAUCHUE Gonpllie HyJI.

10 Kakoe onpeeJienue BK/II04aeMoii nepeMennoi?

1 BasucHas mepeMeHHast, KoTopas Oy/eT BKIIOUeHAa B MHOXKECTBO HeOa3UCHBIX
TlepeMeHHBIX Ha CIIEAYIOLIel HTEPAlliA.

*2 HeGasucHas IepeMeHHast, KoTopas OyAeT BKIIoUeHa B MHOKECTBO 0a3UCHBIX
repeMeHHBIX Ha CIIe/yIOLIei HTepayy.

3 Wckomas nepeMeHHast, kotopas OyzeT BKIIoUeHa B MHOKECTBO 0a3HCHBLIX Ile-
pEeMEeHHBIX Ha ClIeIyIOlIel HTepalkH.

4 JIOMONMHHATENbHAS TIepeMeHHas, KoTopas OyJeT BK/IIOUeHa B MHOXKECTBO ba-
3MCHBIX MIepeMEHHBIX Ha CTIe/yIolIel HTepalnu.

11 CKOJIBKO BHIMHCIHTEILHBIX pouexyp Metoxa I'aycca-’Kopaana?

1 Onna.

*2 JBe.

3 Tpu.

4 Yertsipe.

12 Kakoe onpejeenne cereBoro rpagpuxa?

| I'paduueckoe MPe/ICTABNEHIE CeTeBOH MOJEIH 00BeKTa yIpaBlIeHUs B BUIC
HAIPABIEHHOTO HEeCBA3HOro rpada.

2 I'paduueckoe MPEJICTABNEHHE CETeBOH MOJIENH 00beKTa ynpaBleHHs B BHIE
HEHATIPABJIEHHOTO HECBA3HOro rpada.

*3 ['paduueckoe NpesICTaBIEHNE CETEBOH MOICIH obObeKTa yIpaBIeHUs B BUIE
HaNpaBIEHHOTO CBA3HOrO rpada.

4 T'paduyeckoe MPeJCTABIEHHE CETEBOH MOEIN 00BEKTa YIPABICHU B BHIC
HeHarnpaBJIeHHOr0 CBA3HOrO Tpada.

13 Yro Ha3biBaercs paGoToii B ceTeBoM rpaguxe?

| JleficTBHe, M3MEHSIOIIEe COCTOHKE 00BEKTa 1 MPOUCXO/IAIIEE BO BPEMEHH.

2 JleiicTBHe, HEM3MEHSIOLIEE COCTOAHIE 00BEKTa H MPOUCXOAALIEE BO BPEMEHH.

3 JleiicTBUe, HEU3MEHSIONEe COCTOsAHME 00BEKTa U HEPOMCXOIIee BO Bpe-
MEHH.

*4 JleiicTBHE, BBIIOIHIEMOE TUIOM IPUHHMAIOLIMM PELICHHE.

14 Yrto nazbiBaercsi coGbITHEM B ceTeBoM rpapuxe?

*1 CocrosiHre 00BbeKTa B MOMEHT BPEMEHH.

2 Hauasio BBINOTHEHMS paboT B ceTeBOM rpaduke.

3 OKOHYaHHUe BBITIOIHEHUS paboT B CeTEeBOM rpaduke.

4 TTepecedeHue IIyTH C KPUTHIECKUM yIaCTKOM CETCBOr0 rpaduka.

15 Kakoe onpejejeHue MOJHOro NyTH CETEBOro rpapuxa?

1 T1yTh, He coAepXKaluid KPUTHIECKHE YIACTKH.
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*2 [1yTh ceTeBOro rpaduKa OT HCTOKA K CTOKY

3 I1yTh, copepKaluid KpUTHYSCKUE YIaCTKH.

4 TIyTh C MAKCHMaJIBHEIM KO3 MUIMEHTOM HATIPSKEHHOCTH.

16 Kakoe onpeejieHHe KPHTHYECKOT0 yTH CETEBOTO rpaduxa?

1 CaMblif KOPOTKHii MOJHBII Iy Th CETEBOTO rpaduKa.

2 CaMbIil JUIMHHBIN 1y Th CETEBOTO rpaduKa.

3 CaMblit KOPOTKHIT ITyTh CETEBOTO rpaduKa.

*4 Camplil JUIMHHBIA NONHBINA yTh CETEBOTO rpaduka

17 Mo kaKoii ¢popmyJie paccuHTbIBaETCS KOIPpHIHEHT HANPSIZKEHHOCTH?

n
Pis
Ual=14—L—
7 Tap—tp
*2 K?. =1-
7 Tt
n
b b
3 K?- =1- Y
y Typ +txp
n
fat
4kl Y Y R
Y Typ +xp

18 IMo kakoii GpopmyJie pacCYHTHIBAETCSl PAHHHI (o:xuaeMBlii) CPOK cBep-
meHust j-ro coobiTHA?
1 ¢ P =max{tlp +tij}
(i, /)
2 tf=n}a?<{tl-}) —tl-j}
(i)
P _ minftP — ¢
3 tj = @{ti tij}
o))
P _ inftP 4t
- fj —mg{tl. +1j}
(0,J)
19 ITo kakoii ¢opmyJe paccYHTHIBAeTCsi NO3THHH (NpelesbHBII) CPOK
cBepLIeHHS i-ro coObITHS j?

n_ o M
11 —;gg{tjﬂ‘,]}
(9))]

n_ n_ ..
24 _%{tj ty}
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n _ . n__ 4.,
*¥3 1) = min{t; —tj}

(W)
447 =Qal{t;? +15)
9]
20 Kakoii aJIropuT™ omnpe/ie/leHdsi y4acTKa KPHTHIECKOro myTH ceTeBoro
rpaduxa?
1 Dran 1.Pagnuii ¥ mo3AHUE CPOKH HACTYIIJICHUs HAYAIBHOTO COOBITHS 1 HE COB-
najaror.

Iran 2.Paunuil 1 MO3AHUHA CPOKHM HACTYTUICHHS KOHETHOTO COOBITHS ] COBIIA-
JaroT.

rarn 3. PA3HOCT paHHUX CPOKOB i-r0 U j-I0 COOBITHIT COBNAAACT C PA3HOCTHIO
[O3HHX CPOKOB i-T0 H j-rO COOBITHHA

%9 Jran 1.Panuuil 1 MO3MHUNA CPOKH HACTYIUICHUS HATATBHOI'O COBBITHS 1 COB-
najatoT.

Sran 2.PanHuii ¥ NO3IHWN CPOKH HACTYIUICHHA KOHETHOIO cOOBITHS | COBIIA-
JIa1oT.

Sran 3. Pa3HOCTb PAHHUX CPOKOB i-r0 H j-r0 COOBITHI COBNAZACT C PASHOCTLIO
[1037IHUX CPOKOB i-T0 H j-I'0 COOBITHI

3 ran 1.PaHEMH ¥ TO3AHUN CPOKH HACTYIUICHHS HAYAJIBHOTO COOBITHS i coB-
naJaior.

Dran 2.PagHuil U NO3THUN CPOKY HACTYTUIEHHUS KOHCHYHOI'O COOBITHSI ] HE COB-
najaor.

Sran 3. Pa3HOCTh PaHHUX CPOKOB i-I0 U j-r0 COOBITHII COBMA/IAET € PasHOCTEIO
[T03[IHMX CPOKOB i-T0 1 j-TO coOpITUH

4 Jran | .PaHHEMI ¥ MO3/AHMI CPOKM HACTYTIEHHs HAYATLHOTO COOBITHS i He coB-
MajaoT.

ran 2.PanHuil ¥ TO34HAI CPOKH HACTYIUIEHHS] KOHEIHOrO COOBITH | HE COB-
majaroT.

Dran 3. PasHOCTb paHHUX CPOKOB i-r0 M j-ro COOBITHIH COBNA/IAET € PasHOCTBIO
[1O3/IHMX CPOKOB i-T0 U j-TO COOBITHIA

Bapuant 1_2

1 Kakoii aJropuT™ cHMILIeKc-MeToAa?

*1 Ilar 1. OnpeneseHyre Ha4aIbHOTO JOILY CTUMOrO PEICHHA.

[llar 2. Onpenenenne BKIIOYaeMOH EPeMEHHON U3 Yucia Heba3HuCHBIX Iepe-
MeHHbIX. Eciii Takoit IIepeMeHHOH HeT, TO pelleHHe ONTHMAalbHO, HHade OCyIeCTs-
nsercs rnepexof K mary 3.

[Llar 3. OnpezieneHye HCKIOYaeMoi IepeMeHHOM 13 THCa 0a3UCHBIX MEPEMEH-
HBIX.

[Llar 4. OnpeieneHye HOBOTO 0a3|CHOTO PEIICHHS. INepexon Ha mmar 2.

2 1lar 1. OnpezeneHye Ha4aJlbHOrO IOy CTUMOTO PELICHHMA.
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[llar 2. Orpe/eenue BKIIOYAEMOH IIepeMeHHON 13 YHcia Ga3yCHBIX IEpEMEH-
b1x. ECU TaKoil IepeMeHHO# HET, TO PellieH e ONTHMAaNBHO, HHA1e OCYILECTBIIAETCS
nepexo K mary 3.

Illar 3. OnpeseneHne HCKIOYaeMOii MepeMeHHOM U3 duciia HeOA3HCHBIX Nepe-
MEHHBbIX.

[11ar 4. OnpeneneHye HOBOro 6a3UCHOTO PELICHHU. Ilepexop Ha mar 2.

3 Illar 1. OnpezneneHue HA4AIBHOTO JOMYCTHMOrO PEIIEHHA.

[Llar 2. OnpezeneHue HCKIOYaeMoi repeMeHHOM W3 uncia HeOa3HCHBIX Tiepe-
MeHHbIX. EC/TH TaKO mepeMeHHOl HET, TO pelleHre ONTHMAILHO, HHate OCYIIeCTs-
JisleTcs Mepexof K mary 3.

[Llar 3. OnpezeeHne BKIOIAEMOi TIepeMeHHOMN U3 Ynciia Ga3sHCHBIX MEPEMEH-
HBIX.

[Llar 4. OnpezieneHie HOBOTO Ga3MCHOTO PELICHIA. [Nepexox Ha mar 2.

4 [lar 1. OnpeneseHne HA9aIbHOTO IOMYCTUMOI0 pEIICHH.

[llar 2. OnpeneeHne BKIKYaeMOH MepeMEeHHON U3 1ucia HeOa3UCHBIX Tepe-
MeHHBIX. Bcli Takoit IepeMeHHOM HeT, TO pellleH’e JI0IyCTHMO, HHAYC OCYILECTBIIS-
eTcs repexo/ K 1ary 3.

[1lar 3. OmpeieNeHIe HCKII0IaeMOM TepeMeHHON U3 YHCITa Oa3HCHBIX IIEPEMEH-
HBIX.

[1ar 4. Onpezienerye HOBOro GasucHoro pewerus. Ilepexon Ha mar 2.

2 Kakoe onpe/ejeHne BKJI04aeMoi nepeMeHHoi?

| BasucHasi IepeMeHHas, KOTOpas Ha Clle/lyIolel HTepaLyii OICKUT HOKII0-
YeHMIO W3 MHOIKECTBA Oa3HUCHBIX IIEPEMEHHBIX.

2 HeGa3ucHas nepeMeHHasi, KOTOpasi Ha CleAyFOIel HTepALuH HCKIIOIHTCS H3
MHOKecTBa 6a3UCHBIX MePeMEHHbIX.

3 BasucHas IlepeMeHHasi, KOTopas Ha CJIeayIoIel HTepaliy BIIFOUUTCS B MHO=
’KeCTBO HebAa3UCHBIX IIePEMEHHBIX.

*4 HebazucHas nepeMeHHas, KoTopas Ha cleyIoIell uTepaluy BKJIOUUTCH B
MHOKECTBO 0a3MCHBIX IIEPEMEHHBIX.

3 Kaxkoe onpejeJenHe ycJI0BHsi ONTHMATLHOCTH?

1 BkiodyaeMol MepeMeHHOH B 3a[ade MaKCUMH3aliH (MHHEMH3ALMH) ABJIs-
ercs Ga3ucHas TIepeMeHHast, MMerolas B Z-ypaBHEeHHH HanOOJBLINHA OTPHULIATETBHEIH
(mon0KKTeNbHbIH ) KO3 uLKeHT. B ciyuae papeHCTBA K03} HUIIHEHTOB 1751 HECKOIb-
KHX HeOGa3VCHBIX TMepeMeHHBIX BhIOOp JenaeTcs NPOU3BOIBHO. Ecnu Bee K0od(durn-
eHTBI NP He0A3HCHBIX TIEPEMEHHBIX B Z-ypaBHEHMH HEOTPHLATE/ILHEI (HemonoxKu-
TeNbHBI), OJIyYeHHOE PEIIeHHe SBIIAETCA ONTHMAIBHLIM

*) BrmodaeMol MepeMeHHOH B 3a7ave MaKCHMH3alin (MUHHMH3AIMK) ABIIS-
eTca HebazucHas IepeMeHHas], NMelolas B Z-ypaBHeHUH HanOOJIBIINI OTpHLATEb-
HBI (OJI0KUTENbHELH) Koa(duuuent. B ciydae papeHCTBa K03Gh(GHLHEHTOB 1/ He-
CKOJBKHX HeOa3MCHBIX IIepeMEHHBIX BBIGOP JenaeTcs IPOH3BOILHO. Eciu Bee K03 (-
(PULMEHTHI IPU HeGA3HCHBIX TEPEMEHHBIX B Z-ypPaBHEHMM HEOTPUIIATEILHE] (menosno-
JKUTETBHBI), IOy YeHHOE PEIIEHHE SBNSETCS ONITHMANbHBIM.

3 BxiroyaeMoll MepeMEeHHOH B 3a7jade MaKCUMH3aLNH (MHHMMM3ALHHN) ABJIA-
eTcs HeGa3nCHAs TIepeMeHHast, IMEIoIas B Z-ypaBHEHHH HauMeHBIINH OTpULaTelIb-
bl (IIOIOXKUTEBHBIN) Kod(QuIMEeHT. B ciyyae paBeHCTBa KO3 PULIIEHTOB IS
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HECKOTbKUX HeGa3HCHBIX MEepEMEHHBIX BHIOOp JenaeTcs MPOU3BOILHO. Ecmu Bce Ko-
3 UUHEHTBI PU HEOA3UCHBIX EPEMEHHBIX B Z-ypaBHEHUH HEOTPULIATENbHBI (HeTo-
JIOKMTENBHBI), ONy4YeHHOe PEeLICHHE SBIASTCs ONTHMAaNbHEIM

4 BxmodaeMoil IepeMeHHOH B 3a/1a4e MaKCMMHU3aLi (MUHUMHA3ALHH) SBJIS-
eTcs HebGasucHas NMepeMeHHas, HMelollas B Z-ypaBHEHUH HauOOJBIIHH OTPULATETb-
b1 (TOMOXKHTENBHEL) KooduupeHT. B cyyae paBeHCTBA K03 GHUIIEHTOB IS He-
CKOJBKIAX HeGA3MCHBIX NIEPEMEHHEIX BBIOOD /le1aeTes MPOU3BOIBHO. Ecnu Bce ko3d-
(uuueHTs IpH He6A3UCHBIX NMEPEMEHHBIX B Z-ypaBHEHVH OTPHIATE/BHBI (TION0MKH-
TeNbHBI), IOy YeHHOE PelleHHe SBIATCS ONTHMAIbHRIM

4 Kaxoe onpeaejenHte ycjJoBust JOMyCTHMOCTH?

*] B 3ajayax MAKCUMH3AIlMd U MUHUMH3AlMU B Ka4eCTBE HCKITIOUaeMoii nmepe-
MeHHOI BpIOMpaeTcs 6a3ucHas nepeMenHas, Ay KOTOpOii OTHOLIEHHE TTOCTOSHHOM B
MpaBoii 4acTH COOTBETCTBYIOIIETO OrpaHHIeHUs K (MONOKUTENBHOMY) KO3 puLm-
EHTY BE/ylllero cTondua MUHUMAIBHO. B ciyuae paBeHCTBa STOTO OTHOLICHHA JUISL
HeCKOIbKUX Ga3HCHBIX MEPEMEHHBIX BEIOOp AeNaeTCs MPOU3BOIBHO.

2 B 3ajayax MakCHMMHM3alUH U MUHMMH3AlMU B KaueCTBE UCKIIFOYaeMoil mepe-
MeHHOI BpIOHpaeTcs HeOa3ucHas epeMeHHast, s KOTOPOM OTHOLIEHHE MOCTOSHHOM
B IIPaBOil YaCTH COOTBETCTBYIOLIETO OrpaHUYCHHA K (110710KKUTETBHOMY ) KO huiu-
eHTy Belyllero cronbua MHHMMANbHO. B ciydae papeHCTBA STOTO OTHOLUICHI ISt
HeCKOJIBKMX Oa3MCHBIX TIepeMEeHHBIX BBIOOP JieiaeTes IPOU3BOIBHO.

3 B 3a/auaX MakCHUMU3alli¥ H MUHUMH3ALMK B KQYeCTBE MCKIIOIaeMOH mepe-
MeHHOH BBIGHpaeTcs 6a3ucHAs MepeMeHHas, 1/l KOTOPOH OTHOLICHHE MOCTOSIHHOM B
T1paBoif YacTH COOTBETCTBYIOLIEIO OrPaHUHCHHS K (TonoskuTeIbHOMY) KO3(hdHIM-
eHTy Beyllero cTondLa MakCHMAanbHO. B ciyyae paBeHCTBa STOTO OTHOLICHHS JUId
HECKOJIBKUX 0A3FCHBIX TEPEMEHHBIX BbIOOD [€/1aeTCs MPOU3BOJIBHO.

4 B 3ajauax MaKCHMM3allMA 1 MEUHAMH3ALMH B Ka4eCTBe UCKIIOYAEMOH nepe-
MeHHo#i BpIOHpaeTcs Heba3ucHas IepeMeHHas, Ul KOTOPOH OTHOLIEHHE MIOCTOSHHOMI
B MPaBOil 4aCTH COOTBETCTBYIOIIEr0 OrpaHueHUS K (monoskuTenbHOMY ) KO3(QhHIIHI-
eHTy Beyllero croibla MaKMUMalbHO. B ciydae paBeHCTBA STOTO OTHOLICHMUA UL
HECKOJBKHUX Ga3MCHBIX TIEPEeMEHHBIX BBIOOD [eJ1aeTes POU3BOJIBHO.

5 Yro TaKoe Beayllasi CTPOKA CHMILIEKE TA0IHIbI?

1 Crpoka cuMILTeKC TaOIHMIIBI, COOTBETCTBYIONIAs HCKIIIOUaeMoi Heba3nucHOM
nepeMeHHOM.

2 CTpoKa CHMILIEKC TaOIULBL, COOTBETCTBYOLIAS BKJIIOYaeMoi 0a3uCHOM nepe-
MEHHOH.

*3 CTpoKa CUMILIEKC TabJIHIbl, COOTBETCTBYHOIAA UCKIIOuaeMoii 0a3ucHoO ne-
pPEMEHHOM.

4 CTpoKa CHMIUIEKC TabIHLEL, COOTBETCTBYIOIIAS BKJIOYaeMoii HeOa3UuCHOM Tie-
PEeMEHHOH.

6 Yo Takoe BeAyIHii cTOAGEL CHMILIEKE Ta0 HLbI?

1 Cronber| CHMILIEKC TabJIUIbl, COOTBETCTBYIOIINH BKJTIOYaeMOU 0a3ucHOM Ie-
PEMEHHOH.

2 Cronber] CUMIUIEKC TaOIHIIBI, COOTBETCTBYIONINH MCKITIOUaeMOi Heba3zucHOM
repeMeHHOH.

22



%3 Cronber] CHMIUIEKC TaGJIULBL, COOTBETCTBYIOILU BKJIFOYaeMOM HeOa3uCHOM

nepeMeHHOM.
4 Cronben; cUMILIEKC TaOIULIBI, COOTBETCTBYIOLIUHA HCKIIFOUaeMOM OazucHOMU

nepeMeHHOM.

7 Yro HazpIBAETCS BEAYUIHM 3J1eMEHTOM CHMIIEKE TabaHubI?

#] DeMEeHT CUMIDIEKC TAOJHUIBI, HAXOAIIMICI HA IepecevueHrH BEIyIIeTo
cTONOMA M BeyIlel CTPOKH CHMILIEKC TG,

2 DreMeHT BeAyLei CTPOKH CHMILIEKC TaGIHIIb], COOTBETCTBYOIIUH BKIIOHae-

MOt TIepeMEeHHOM.
3 DjleMeHT BeJyIIero cTonbua CUMIUIEKC TabJHIIbl, COOTBETCTBYIOMIMH HCKIIO-

gyaeMoi mepeMeHHOM.

4 DjeMeHT CUMIUIEKC TaOJIHIBI, COOTBETCTBYIOIIMI HAUMEHBIIEMY CUMILICKC-
HOMY OTHOLIEHHIO.

8 Kakue BbIYHCAHTELHbIE Nponeaypbl meroaa laycea-/Kopaana?

1 1 dopMupoBaHUe HOBOH BeyILIEeH CTPOKH.

Hogas Besyas cTpoka=Crapas Beflylas cTpoKa/Bey iuii S1EMeHT.

2 GopMUpOBAHUE HOBOTO BETYIIETO CTONOLA.

Hogbiii Bey1uii cron6en=Crapplil Beyumii crondery/Beyuii s1eMenT.

3 ®opMHUPOBAHHE OCTAJIEHBIX HOBBIX ypaBHEHHH.

Hogoe ypasrenue=Crapoe ypasHeHueHKoa(QQHLHeHT Bejymero cTondua cTa-
poro ypasHernus)*(Hosas Benymas CTpOKa).

2 1 ®opMuUpoBaHUe HOBOH BeyLIeH CTPOKH.

Hogas Benyuras ctpoka=Crapas Belylas cTpoka/Bey iy 31eMeHT.

2 GOpMHPOBAHHE OCTANBHBIX HOBBIX YPaBHEHMHA.

Hosoe ypasrerne=Crapoe ypasrerne+(KoaddurueHT Bey1iero crTosbua cra-
poro ypasenusi)*(HoBas Belyas cTpoKa).

3 | ®opMupoBaHKHe HOBOMH BeylIel CTPOKH.

Hosas Bexymas ctpoka=Crapas Befymias cTpoka/Benyuuii s1eMeHT.

2 dopMHpOBaHKe HOBOTO BelyIlero cTosoua.

Hosblii Beaymmii cronben=Crapslit Bemymuii crontew/Benymuii aneMenT.

3 MopMUpOBaHKE OCTANBHBIX HOBBIX ypaBHEHHH.

Hogoe ypapuenne=Crapoe ypasHerne—(KoadduuueHT Beymero cTonbua cTa-
poro ypasuenusi)*(Hopas Benyuias ctpoka) [2].

*4 | dopMHUpPOBAHIE HOBOU BEIyLIEH CTPOKH.

Hosas Bemymas ctpoka=Crapas Befymias cTtpoka/Beyiuii aneMenT.

2 ®opMHUpOBaHHE OCTAIBHEIX HOBBIX YPAaBHEHHIA.

Hogoe ypasnenue=Crapoe ypapHeHne—(KoappuuuenT Beayiero cronbua cra-
poro ypaprenusi)*(Hoas Beaywas cTpoka) [2].

9 Kaxoii aaroput™ meroia odbiknoBennoe JKopranoso uexkioyenne?

1 Dran 1. Paspemaromuuii s/1eMeHT 3aMeHsAeTCS OOPATHOM BETHIHHOM.

Sran 2. OcTanbHbIe 31eMEHThl pa3peliaollell CTPOKH NeNATCs Ha paspellaro-
IITHET DIIEMEHT.

Iran 3. OcTanpHbIe 37€MEHTH Pa3perlaollero cTonbua JesiTes Ha pa3pelaro-
LLKiT ]IeMEHT U MEHSIOT 3HAKH.

Sran 4. [Ipoune s1eMeHTE! ONPENEIAIOTCS 10 IPABUITY MPSIMOYTOJIbHUKA.
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%2 Jran 1. Pazpemaroniuii 2JleMeHT 3aMEHACTCS 06paTHOM BeJTHIHHOH.

Sran 2. OcTanbHbIE IEMEHTH! pa3pellaloleil CTPOKM JSJATCs Ha pa3pelato-
M DJIEMEHT M MEHSIOT 3HAKH.

Yran 3. OcTanbHbIe 3IEMEHTHI pa3pelIalonlero CToI01a AeNATCs Ha pa3pelao-
XN DJIEMEHT.

Sran 4. [Ipourie 91eMEHTH ONPEAEISIOTCS MO NPABUITY NIPAMOYTOTIBHHIKA.

3 Dran 1. Paspemarouyii 31eMEeHT 3aMEHICTCA 0OpaTHOM BEJIMYUHON.

Jran 2. OcTanbHble 3IeMEeHTHl pa3peliaoNleil CTPOKHU ACTATCs Ha paspellaro-
[IHiT 2JIeMEHT U MEHSIOT 3HAKH.

Yran 3. OcTanbHbIE 3IEMEHThI pa3peIlalONIero CTOIOLA AeATCs Ha pa3pelaro-
LM YNIEMEHT U MEHSIOT 3HaKH.

Dran 4. [Ipodue 3eMeHTHI ONPEIENSIOTCA MO NPaBHIly MPAMOYrONIbHHKA.

4 Jran 1. Paspematolnuii 9J1eMeHT 3aMEHsETCA 0GpaTHOM BeIMYMHON U MEHACT

3HaK.

Jran 2. OcTanpHbIe IeMEHThI Pa3pellaiomeil CTPOKK JEJIATCs Ha paspelato-
Ui AIEMEHT U MEHAIOT 3HAKH.

Sran 3. OcTaTbHbIE SIEMEHTEI pa3pellarolero cTonbua AesITes Ha pasperaro-
LU 3JIEMEHT.

Dran 4. [Ipodne S1eMEeHTHI ONPENENSIOTCS 110 NPABUITY NPSAMOYTOJIbHAKA.

10 Kakoii anropuT™ mMeToAa MOAH(QHUHPOBAHHOE 7KopaaHoBo HCKJIIOYe-
Hue?

*1 Dran 1. Paspemaromuii 2IEMEHT 3aMEHACTC 06paTHO BeTHYUHOH.

Yram 2. OcTanbHbIe IEMEHTE] pa3pelIaroleld CTPOKK JeNATC Ha paspellato-
LA DIIEMEHT.

Sram 3. OcTanbHbIE 3TeMEHTH Pa3pellalolero CTonona AeATCs Ha paspelaio-
LIl 271eMEeHT U MEHSIOT 3HAKH.

Jran 4. [Ipoure 5JeMEHTbI ONPEIENSIOTCS 110 MPABUILY NPAMOYTOILHAKA.

2 Dran 1. Pasperuaroliui 2J1eMEHT 3aMEHAETCH o0paTHO! BEeJIMYHHON U MEHAET

3HaK.

ran 2. OcTanpHble 3JeMeHThl paspellaoel CTPOKH IeIATes Ha pasperiaro-
M DIIEMEHT U MEHSIOT 3HAKH.

Jran 3. OcTaNbHbIE EMEHTBI pa3pellarolero CToabua AeITcs Ha paspeliaio-
LUl DIIEMEHT.

Jram 4. [Ipoure 351eMEHTEI OIPE/IENAIOTCSA 110 NPABHITY MPAMOYTOJIbHIKA.

3 Jran 1. Paspelmaromuii a1eMeHT 3aMeHseTcs 00paTHOH BEJIMUMHOM.

Iram 2. OcTalbHbIe 3IEMEHThI pa3pellaroleld CTPOKK JSNATCA Ha paspellaro-
LM 3JIEMEHT ¥ MEHSIOT 3HAKH.

Sramn 3. OcTanbHBIE SIEMEHTH Pa3pellarolero cTonoua AeysTes Ha pasperiao-
K 57eMEHT ¥ MEHSIOT 3HAKH.

Dran 4. [Ipoune >1eMEHTH ONPEENSIOTCA 0 IIPaBHITy IPSIMOYTOIbHAKA.

4 Jran 1. Paspemarommii 3MeMeHT 3aMeHseTest 00paTHOM BENIMYMHON U MEHAET

3HAaK.
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Iran 2. OcTajbHbe dIEMEHTh pa3pellalolel CTPOKK JSNATCA Ha pasperlaro-
M SNIEMEHT W MEHSIOT 3HAKH.

Sran 3. OcTanbHble HTeMEHTHI pa3pelialolero cTobua AeATCs Ha pa3peliato-
IIHH JIEMEHT.

Sran 4. [Ipoure 31eMeHThl ONPEESIOTCS 110 MPABUILY [PAMOYTONLHAKA.

11 Yro TaKoe KOHTPYIHTHOCTb YHcen?

| Jlpa umciIa KOHTPYSHTHBI, €CIHA PA3HOCTB YNCEN APOOHOE TUCIIO.

*2 J|Ba 9Mcyia KOHIPYSHTHBI, €CJIH Pa3HOCTh YMCEJI LEJI0€ TUCIIO.

3 Jlga ymclia KOHTPYIHTHBI, ECIIH CyMMa Yucel APOOHOE THUCIIO.

4 Jlpa yMcya KOHTPYSHTHBI, €CIIM CyMMa YHMCell LEJI0e YUCIIO.

12 YTo noHuMaeTcs noJ APOGHOI yacTu yucaa?

| HauboJpliee HEOTPUILIATEIEHOE YHCII0, KOHTPYIHTHOE HCXOHOMY THCTY .

2 HaumeHblIIee OTPHUIATENBHOE YUCIIO, KOHIPYIHTHOE MCXOJHOMY TUCITTY .

3 HanMeHbllIee HeOTPULIATEIEHOE YMCII0, KOHIPYIHTHOE HCXOIHOMY HHCITY.

4 HauGoJpliee OTPULIATENBHOE YHUCIIO, KOHTPYOHTHOE HCXOJHOMY THUCITY.

13 Kakoii aaropuT™M MeT0/1a 0TCEKAIOLIHX njockocrei?

*1 Dran 1. OcnabiaeHHas 3anaya. LlerouncieHHOCTh HCKOMBIX TIEPEMEHHBIX UI'-
HOPHPYETCS, CUMILTEKC-METOIOM OTPEIENSIeTCs ONTAMANIbHBIN [U1aH.

Sran 2. Pacumpennas 3anada. ECiu I1aH HenenoYnCIIeHHBIH, COCTABIISETCS 10~
[OJHUTENBHOE OTPaHUUeHH e, “oTceKatomee” IpoOHYIO YacTh HUCKOMOH IepeMEHHOM.
JIOMOAHATEIBHOE OTPAHMYEHHE BKJIIOUAETCA B CHCTEMY OIPAHMHYCHHME U PEIIaeTes
paciIMpeHHas 3a1aJa.

2 1 Dran 1. Ocnabnensas 3agava. HeoTpuaTeIbHOCTh HCKOMBIX [TEPEMEHHBIX
MTHOPUPYETCsl, CUMIITIEKC-METOIOM ONpeeNAeTCs ONTUMAILHBIH IIaH.

ran 2. Pacmupennas 3axa4ya. Ecid miaH HeLeJIOUUCIEHHBIH, COCTaBIIsAETCS 10~
MOJHUTENBHOE OTpaHUYeHHUe, “oTceKaromlee” IPpobHy 0 4acTh HCKOMOK IepeMeHHOMH.
JIONOJIHATENBHOE OTPaHMYEHHE BKIIOYAETCS B CHCTEMY OIPaHHUCHHH M pEIIaeTCs
paciuMpeHHas 3aaaJa.

3 1 Dran 1. Ocnabnennas 3anada. 1[en0YUCIIEHHOCTE HCKOMBIX IEPEeMEHHBIX
UTHOPUPYETCS, CUMILIEKC-METOIOM OIPEIENSEeTCs ONTHMAbHBIH ILIaH.

Sran 2. Pacmmpennas 3anada. Ecny niaH 1eJ104HCIeHHbIN, COCTaBIASTCS 10~
MOJIHUTENIbHOE OTpaHMYeHHe, “OTceKatoiee” IPOOHYI0 YacTh HCKOMOM MepeMEeHHOH.
JIOTONHATEIBHOE OrpaHUYeHHe BKIIOYAETCS B CHCTEMY OrPaHHYCHHH M pelaeTcs
paclMpeHHas 3aa4a.

4 1 Dran 1. Ocnabnennas 3anaya. L{eno4nciIeHHOCTE HCKOMBIX NMEPEMEHHBIX
MTHOPUPYETCS, CUMILIEKC-METOIOM ONPEIENAETCs ONTHMABHDIH MTaH.

Dran 2. Pacmupennas 3azada. Eciv 1maH Helles04MCIIeHHEIH, COCTaBIsAeTCs 10-
MOJHHTEIBHOE OrpaHHYeH e, “oTceKaromee” IPOOHYI0 4acTh JOMOTHUTHILHOH riepe-
MEHHOH. HOHOHHHTQHBHOG orpaHMYeHue BKIIOYAETCs B CHCTEMY orpaHquHuﬁ H pe-
1IaeTcs pacllipeHHas 3aaaJa.

14 Kakum oGpa3om onpejeisieTcsl pPAHHHI CPOK Hava/Ia padoTb1?

2 PHy; = LG
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3 PHy; =1Cj
*4 PHyy; = ES;

15 Ilo xaxoii ¢opmyie paccUUTLIBAETCH paHHHIl CPOK OKOHYAHHS pa-

60TbI?
1 POtij = ES; 'tz_']'

*2 Potij = ES; +1jj
3 POrU. =ESj +tjj
4 POtij =ES]' _tij

16 Kakum o6pa3om onpeae/isieTcsi o3 Hee OKOHIaHNe pa6oTbi?

“1 M0y, =LC;
2 110y, = LG
3 Hotij =ES;
4 110y = ES;

17 Ilo xakoii popmy/ie pacCUHTBIBAETCS MO3/1HEe HAHAIO padoTs1?

*1 HHfij =LCj—tj

2 HHtij :ESJ' —tjj

3 HHrU. =LGC; —tjj

4 HHtij =ES; —tjj

18 UTo Ha3bIBAETCs MOJIHBIM pe3epBoM Bpemenu?

| BpeMmsi, Ha BETHYHAHY KOTOPOrO MOXKHO YBEIMHHUTH MPONOIKUTEILHOCTE He-
KPUTHYECKOi paGoThI TIPH yCJIOBHH, YTO CPOK BBIMONHEHMS BCEro NPOCKTa H3Me-
HHUTCSL.

2 Bpewmst, Ha BelIMYHHY KOTOPOTO MOXHO YBETHUUTE MPOAOIIKHTEILHOCTE KpH-
THYecKOil paGOTHI IIPH yCIIOBHH, YTO CPOK BBIMOTHEHHS BCETO MPOCKTA HE H3MEHNTCS.

3 Bpems, Ha BeAXYMHY KOTOPOTO MOKHO YBEITHUNTE NPOJOIKHTEILHOCTE KpH-
THYeCKOl pabOTHI IIPH YCIOBHH, YTO CPOK BBIIOIHEHHS BCETO MPOCKTA H3MEHHTCA.

%4 Bpemsl, Ha BEIMYUHY KOTOPOrO MOXKHO YBEIIHUYHUTh NIPOAOKUTENLHOCTE HE-
KpUTHYECKOi pabOTHI IIPH YCIOBUH, YTO CPOK BBITIONHEHMS BCCro MPOEKTA HE H3ME-
HUTCSL.

19 Kakoe onpeaeJjieHie 4acTHOIO pe3epBa IepBoro Buja?

1 YacTb MOJHOTO pe3epBa Ha KOTOPYIO MOXHO YBEIHIUTh NPOAODKHTEILHOCTE
paGoThl, He U3MEHUB PAHHETO CPOKa e€ OKOHYaHMUs.

2 YacTb [OJIHOTO Pe3epBa, Ha KOTOPYIO MOXKHO YBEIMIUTh MPO/IOJLKUTEILHOCTE
paboThl, He H3MEHHB PAHHETO CPOKA €€ Ha4aIbHOTO COOBITHS.

*3 YacTh MOJNHOIO PE3epBa, HAa KOTOPYIO MOXHO YBEJIMYHMTH MPOAOIIKUTENb-
HOCTB pabOTBI, HE H3MEHHB I103/IHEr0 CPOKa e€ Ha4aIBHOTO COOBITHSL.
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4 YacTh TIOJTHOTO Pe3epBa, KOTOpas OCTAETCs, €CIIH BCE MPEIIECTBYOMIHUE pa-
GOTHI 3aKAHUHBAIOTCS B CBOM TIO3]IHUE CPOKH, @ OCTIEyFOLIHE paboThl HAYMHAIOTCS B
paHHHME CPOKHU.

20 Kakoe onpeaesenne cB060HOro pesepBa?

1 YacTh MOJHOrO pe3epsa, KOTopas OCTAETCs, €CIIH BCe MPE/IIecTBYIOHE pa-
GOTHI 3aKAHYMBAIOTCS B CBOH I03/{HUE CPOKH, & [IOCIIEAYIOLINEe paboThl HAYUHAIOTCS B
paHHHE CPOKH.

#2 UacTh MOJNHOTO pe3epBa Ha KOTOPYIO MOJKHO YBETMHYUTH HPOLOJIKMTEIIE:
HOCTb PabOTHI, He H3MEHHB PAHHETO CPOKA €€ OKOHYAHHA.

3 YacTh OJIHOTO PE3ePBa, Ha KOTOPYH MOXKHO YBEITHYHTE IPOJOKUTENLHOCTE
paGoThI, He H3MEHHUB MO3/HET0 CPOKa e& HAYANBHOTO cOOBITHS.

4 YacTh MONHOTO pe3epBa, Ha KOTOPYHO MOXKHO YBETHYHUTE MPOAOIKUTENLHOCTS
paGoTEI, He M3MEHHB PAHHETO CPOKa €€ HaYAILHOTO COOBITHSL.

6.4.2 Ipumepb! 3a1aHHH 17151 PYOeKHOT0 KOHTPOJISI No2
BapuanT 2_1

1 Kakoe onpesejeHne HMHTALHOHHOH mMoaean?

1 dopManbHOE ONHCAHHE JOTHKA (yHKIMOHNPOBAHMS UcCIeyeMOH CHCTEMBI
U B3aMMOJICHCTBHS OTHENBHBIX €8 JJIEMEHTOB BO BPEMEHH, He YIHTRIBAIOLIES CYIIe-
CTBEHHBIE IPUYHHHO-CIIECICTBEHHBIE CBA3H, NPUCYIINE CHCTEME, U obecrieuuBarolee
NpoBeIeHHe CTATHCTUYECKHX SKCIIEPAMEHTOB.

2 dopManbHOe ONKCAHHE JIOTHKA (yHKLIHOHMPOBAHH JCCIIeqyeMOi CHCTEMBL
1 B3aHMOJIeHCTBHIS OTENBHBIX €€ DTIEMEHTOB BO BpEMEHH, YUMTBIBAIOLICE CY LIECTBEH-
Hble MPUYHHHO-CIENCTBEHHbIE CBs3H, MPUCYIIME CHCTEME, U HE obecrieunBaroniee
NpOBe/IcHHe CTATHCTHYECKUX SKCIIEPUMEHTOB.

%3 PopMabHOE OMHUCAHHE IOTUKHA (yHKIHOHUPOBAHHS uccleryeMoi CHCTEMBI
1 B3aHMO/IEIiCTBIS OTIENBHLIX €& 27IeMEHTOB BO BDEMEHH, yIUTBIBAIOIIEE CYIICCTBEH-
Hble TIPHYMHHO-CIIE/ICTBEHHBIE CBS3H, IIPUCYIIHE CHCTEME, H obecrevnBarolee mpo-
BeJieHH e CTATHCTHYECKHX OKCIIePUMEHTOB.

4 ®opmMabHOE OIUCAHNE JIOTHKH (YHKIHOHHPOBAHUS UCCIIElyEeMOM CHCTEMBI
U B3aUMOJIeHCTBHS OTAETBHBIX €& IeMEHTOB BO BPEMEHH, HE yIHMTBIBAIOMIEE CYLIC-
CTBEHHBIE TIPUUYUHHO-CIIEICTBEHHBIE CBA3M, MPUCYIIUE CHCTEME, H HE obecneunBaro-
1ee TIPOBE/IeHHE CTATUCTHYECKHUX IKCIIEPUMEHTOB.

2 Kakasi CTPYKTYpa HMHTAIIHOHHOI MoJie/u ¢ KkasjeHnaapém coobITuii?

| PacuétHas, (yHKIMOHATbHAL 1 HHPOPMAL[AOHHAS YaCTH.

*2 Vrpasnsiowas, GyHKIMOHANBHAS ¥ HHYOPMAIMOHHAs YaCTH.

3 Vipapnsiomasl, Toruyeckas 1 HHGopMalioHHas YaCTH.

4 PacuéTHas, JJOTMYecKas 1 HHPOPMALMOHHAS YACTH.

3 Kakas ¢opMy/ia My IbTHILIHKATHBHOIO MeTO/Ia FEHEPATOPA MCEBA0CTY=
yaiinbIX yncea?

*1 Xjy1 =aX;(mod m)

2 Xji1 =aX;_p(modm)
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3 Xy =aX(divm)
4 Xy =aX;_2(divm)
4 Kaxasi (popMya aJIHTHBHOTO METOAa reHepaTopa neeBAOCTy4alHBIX

yucea?

cen?

1 Xjy1 =(X; +Xj1)(divm)

*2 Xjp1 = (X; + Xj—1)(modm)

3 Xj41=(X; - Xj—1)(modm)

4 Xjy1=(Xj - Xj1)(divm)

5 Kaxasi ¢opMyJia cMeIIaHHOrOo METOAA reHepaTopa nceBJoCayYaiHbIX YH-

1 Xy =(aXi - c¢)(mod m)

2 Xi41 =(aX; +c)(div m)

3 Xj41 =(aX; —c)(divm)

*4 Xi41 = (aX;+c)(modm)

6 Kakue MeTOAbl MOJEJIHPOBAHUS HeNPePbIBHBIX caydaiiHbIX BeTHYnH?
*] Meton 06paTHOH (QyHKIUH,

*2 MeToJ| MCKITIOUEHHH.

*3 MeTol KOMIIO3MLHUHA.

4 MeTo/1 BKJIIOYEHHH.

7 Kakue METOIbI MOACJHPOBAHHs JHCKPETHBIX CIIy4ailHbIX BeJIHYHH?
#] MeTo [OC/IeI0BATENbHBIX CPABHEHUH.

2 MeTon UHTETpayH.

*3 MeTroJ MHTEpIpeTalllm.

4 Metox nuddepeHIHaAIMH.

8 Kakue MeToAbI MOAE/IMPOBAHHS C/Iy4alHBIX BeKTOpOB?

1 MeToz Ge3yClIOBHBIX PAaCcpe/eIeHHH.

*#2 MeTo{ yCIOBHBIX PacnpeieeHuH.

*3 Merox ¢on HelimaHa.

*4 MeTo/ THHEHHBIX TPeo0pa3OBaHUM.

9 Kakue BH/IbI BpeMeHH HCNOJIbL3YIOTCS B HMHTALHOHHON Mojean?

*] PeansHoe.

*2 MoeapHoe.

3 ®opmanpHOe.

*4 MalunHHOe.

10 Kakoe onpeiejieHHe peryJjisipHoro noroka cOOBITHIT?

1 TloTok COBBITHIA, B KOTOPOM COOBITHS HE CIIEYIOT OZHO 3a APYTIUM 1epes 3a-

paHee 3a7aHHbIe B CTPOro OnpeenEHHbIE TPOMEXKY TKH BpEMEHH.

%2 [ToTOK COOBITHIA, B KOTOPOM COOBITHs CIE€AYIOT OJIHO 38 IPYI'MM 'epes 3apa-

Hee 3alaHHble U CTPOTro OﬂpeﬂeﬂéHHHB IIPOMEXKYTKHU BPEMCHH.

3 [T0TOK COBBITHIA, B KOTOPOM COOBITH CIIEAYIOT O/IHO 32 IPYTHM Hepes 3apaHee

3aJlaHHbIE U HE CTPOro OnpeﬂeHéHHbIG MIPOMEXYTKH BpPEMCHH.

4 TIoTOK COBBITHI, B KOTOPOM COOBITHS CIIEYIOT OJJHO 3a APYTHM Hepes HE 3a-

panee 3aJaHHBIC H HE CTPOro OHpeﬂeﬂéHHBle MIPOMEKYTKH BpPEMEHH.
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11 Kakoe onpe/e/jieHHe CTALlHOHAPHOIO noroxka?

1 TToTOK COBBITHI, B KOTOPOM BEPOSTHOCTH NIONA/IaHusl II000ro Yucna cOOBITHH
Ha [[POMEXyTOK BpEMEHH He 3aBHCUT TOJIBKO OT JUIMHBI STOTO MPOMEKYTKA 1 He 3aBU-
CUT OT TOT0, KaK JaJIeKO PAcIoIoKeH 3TOT MPOMEXYTOK OT Hadalla oTcuéTa BpEMEHH.

2 TToTOK COOBITHH, B KOTOPOM BEPOSTHOCTE ITONAaH!A JII000TO YKcia COOBITHI
Ha MPOMEYTOK BPEMEHHU 3aBHCUT TONIBKO OT JUTMHEL TOTO IPOMEIKYTKA 1 3aBUCHUT OT
TOro, KaK JajleKo paclooxkeH 3TOT MPOMENKYTOK OT Hadajla OTCYETa BPEMEHH.

*3 [JoTOK COOBITHI, B KOTOPOM BEPOSITHOCTH MONALAHM mo00ro uucia codbl-
THi1 Ha IPOMEKYTOK BPEMEHH 3aBUCHT TOJIBKO OT JUIMHBI 5TOTO MPOMEKYTKA H He 3a-
BHCHT OT TOrO, KaK JAJeKO PacIOoIOXKeH 3TOT INPOMEKYTOK OT Hadalld orcyéra Bpe-
MEHH.

4 TIoTOK COBBITHI, B KOTOPOM BEPOATHOCT [IONAIaHusl TH000r0 Yhca coObITHH
Ha [IPOMEKYTOK BPEMEHH He 3aBMCHT TOJIBKO OT JUIMHBI STOr0 MPOMENYTKA 1 3aBUCUT
OT TOT0, KaK JaJIeKO PacIoJIoKeH 3TOT IPOMENYTOK OT Hadalla OTCYETa BPEMEHH.

12 Kakoe onpejeJ/ieHHe MOTOKa co0bLITHIl Ge3 nmocaeacTBuii?

1 IToTok coObITHiA, B KOTOPOM YHCIO COOBITHH, MONa/IalOMKUX Ha ONMH 13 TIpO-
M3BOJIBHO BBIOPAHHBIX MPOMEKYTKOB BPEMEHH, 3aBUCUT OT 1HC]Ia COOBITHH, MOTIAB-
[IMX Ha JPYTOi, TaKyKe POM3BOJIBHO BEIOPAHHBIH NPOMEIKYTOK, [IPH YCTIOBHH, 4TO 3TH
MPOMEXYTKH He IIEPECeKA0TCA MEKIY co0oi.

2 TToToK COBBITHIL, B KOTOPOM YHCIIO COOBITHH, MOTAJAIOIMX Ha OJIMH U3 MPO-
M3BOJIBHO BEIOPAHHBIX IPOMEKYTKOB BPEMEHH, HE 3aBHCHT OT "THCIIA COOBITHIA, ITOTIAaB-
LIKX Ha APYToif, TaKyKe IPOM3BOJIBHO BEIOPAHHEIH POMEIKYTOK, IIPH Y CJIOBHH, HTO 3TH
NPOMEXKYTKH [EPEeceKatoTcs MeKLy Co00H.

3 TIoTOK COBBITHIA, B KOTOPOM YHMCIO COOBITHH, MOMafalomyX Ha OJIMH U3 IPOo-
M3BOJILHO BHIOPAHHBIX MPOMEKYTKOB BPEMEHHM, 3aBUCHUT OT HHCIIa coOBITHH, MOIaB-
LIKX Ha JPYToil, TaKxke IPOH3BOIBHO BEIOPaHHEIA IPOMEXKYTOK, IPH Y CIIOBHH, 4TO 5TH
IIPOMEKYTKH MepECeKaroTes MeXy coO0H.

*#4 T10TOK COOBITHIA, B KOTOPOM YHCIIO COOBITHH, NOIaAAIOMIMX Ha OJIUH U3 IPO-
M3BOJIBHO BHIOPAHHBIX IPOME;KYTKOB BPEMEHH, HE 3aBHCHT OT 1HC/IA cOOBITHH, MONAB-
LUKX Ha APYTOi, TAKKe [POU3BONBHO BEIOPAHHEIH TPOMEXKYTOK, IIPH YCIIOBHH, HTO 5TH
[IPOMEKYTKH He TepeceKaloTes Mex/1y coOoi.

13 Kakoe onpejesieHine OpAHHAPHOro NOTOKA COOLITHI?

1 [ToTOK COBEITHIA, B KOTOPOM BEPOSITHOCTD IIONAJaHKs Ha OYECHb Mallblil OTpe-
30K BpeMeHH cpasy AByX M Gonee COOBITHH npeHeOpeKMMO BEJIMKA 110 CPaBHEHHIO
C BepOATHOCTBIO OMAJaHHs TONBKO OHOIO COOBITHL.

%2 [ToTOK cOBBITHIl, B KOTOPOM BEPOSTHOCTH IOTIA/IAHUS HA OYEHb MallbIi OTpe-
30K BpeMEHH cpasy ABYX iU Gojiee COOBITHI IpeHeOpeKuMO Malla 110 CPaBHEHHIO ¢
BEPOSITHOCTBIO TONAJaHus TOJIBKO OJHOTO COOBITHA.

3 [ToTok COOBITHI, B KOTOPOM BEPOATHOCTE ITONAJaHMs Ha O4YCHb 607bILOH OT-
pe30K BpeMeHH cpasy IByX Hiu Gonee coObITHI npeHeOpesKMO Malia 10 CpaBHEHHIO
C BEPOSITHOCTBIO MOMNAZaHUs TONBKO OJHOTO COOBITHS.

4 TToToK cO6BITHIL, B KOTOPOM BEPOSTHOCTH IIOMA[aHHs Ha OYeHb MaJlbli oTpe-
30K BpeMeHH cpa3y JByX HiH Gojiee COBBITHH npeHeGpeskiMo Mala 10 CPABHEHHIO ¢
BEPOSITHOCTBIO MOTAIAHHS TOMBKO JIBYX COOBITHIA.

14 Kakoe onpenesenue [lyaccOHOBCKOro MOTOKA cOOLITHIT?
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1 IToTtok coGBITHH, ONHOBPEMEHHO 00JIaAOIMH CBOHCTBAMH OPAMHAPHOCTH
OTCYTCTBHEM IOCIIEICTBUH.

2 TToToK coOBITHI, OJHOBPEMEHHO 00/IalaloIIKHi CBOHCTBAMU CTALMOHAPHOCTH
¥ Op/INHAPHOCTH.

*3 [ToToK COOBITHI, OJHOBPEMEHHO 00J1afaroIliii CBONCTBAMU CTAllMOHAPHO-
CTH, OPAMHAPHOCTH U OTCYTCTBHEM MOCIEACTBHIA.

4 TIoTOK COOBITHIA, OHOBPEMEHHO 001a/Iaf0IIKH CBOMCTBAMHU CTALMOHAPHOCTH
1 OTCYTCTBHEM IOCIIE/ICTBUH.

15 Kakoe CBOMCTBO MOKa3aTeJbHOro (3KCIOHEHIHAJBHOI0) 3aKOHA pac-
npejeleHus caydaiHoil BeJHIHHbI?

| MaTeMaTHuYecKoe OKUAaH1e U TUCTIePCHs IS CIIyJaiHON BeTMYHHBL, pac-

g 1
Tpe/ieIeHHOM 110 MOKA3aTeIbHOMY 3aKOHY, HaXO/ISITCS 110 dopmynam: M(X)= E

1

A
2 MareMaTH4YecKoe OKUJaHue U HHCHGPCHH TSI CﬂyqaﬁHOﬁ BEJIHUYHHBI, pac-

1
A
/’t2

npe/ieieH ok Mo MoKasaTeIbHOMY 3aKOHY, HaXo[sTest 1o (opmymam: M (X)=

J(X):%.

3 MaTeMaTHuecKoe OKHIaHue | AUCTIePCHs Ul CIIy4aiHOM BETHYHHBI, pac-

. 1
Tpe/iesIeHHOH MO MOKa3aTeNbHOMY 3aKOHY, Haxoasres no Gpopmymnam: M(X)=—

l!
1

*4 MaTeMaTHUeCKOe OKHMIaHHe ¥ AUCTIePCHs JUIs CIIyJaiiHOM BETMYHMHEL, Pac-

. 1
npe/ielieHHOl M0 MoKa3aTeIbHOMY 3aKOHY, HaxozsTes no Gopmynam: M(X)= R

O'(X)=—i—.
16 Kakasi pyHKUHSI 9KCIOHEHIHAIBLHOTO pacnpe/e/eHus?
—Ax
1 F(X)= l-e ,x20
0,x<0
—Ax
2 F(X)= l-e ,Xx<0
0,x=0
Ax
3 F(X)= l—e™,x20
0,x<0
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—Ax
4 F(X)= 1+e , x>0

0,x<0
17 Kakum oGpasom onpejesiercs BeposiTHOCTE TOro, YTO YHCJI0 3a5BOK,

NOCTYNAIOIMX HA 00CTYKHBAHNE 32 IPOMEKYTOK BpeMenu ¢, papHo k?

SIBKH.

SIBKH.

k
k]
1 Py ()= e A
k
?
%
w2 Py =2 kf) P
k
ES
3 Py = v A"
Kl
A*0*, At
4 Pk(t)=——k—— e

18 Yto Ha3biBaeTcs BXOAHBIM noTroKom?

1 IMoToK 3asBOK, HE IOCTYHAIOLIHK B CHCTEMY 00CITyKABAHMS.

2 TToTOK 3aSBOK, IOKHIAIOIINH CUCTEMY 00CIIyKUBaHU.

#3 TIoTOK 3asBOK, IIOCTYIIAIOIINH B CUCTEMY 00CITyKHBaHHS.

4 TToTOK 3asBOK, HAXOASAIIMKCS B CHCTEME o0cITy KUBaHUA.

19 Yo pHa3piBaeTcsi OAHOPOJAHBIM KaHAJIOM o6cy;KHBaHUA?

| Kanans! 06CITy KMBaHHs, CTIOCOOHEIE Y/I0BICTBOPHTE HEOJMHAKOBBIE 3asIBKH.
*2 KaHasibl 00CIyKMBaHMs, CIOCOGHBIS Y IOBIETBOPUTE OJIMHAKOBBIE 3a5BKH.

3 Kananbl 0OCIyKHBAHHUS, CIIOCOOHbBIE YIOBIETBOPUTD PaBHOBEPOSATHBIC 3a-

4 Kananmsl oOCIyKHBaHUS, CIOCOOHBIE Y[OBIETBOPHUTH pasHOBEPOATHbIE 3a-

20 Yro HA3BIBAETCSI HHTEHCHBHOCTLIO Harpy3KH?

1 CreneHs cOracoBaHus BXOJHOro IIOTOKA H TIOTOKA 06Ty )KUBaHHs 3asBOK.
2 CTeredb COrTacOBAHMUS BBIXOIHOIO IOTOKA 1 IIOTOKA 00CIyKUBaHKs 3asIBOK.
3 CrerleHb HECOOTBETCTBHS BXOJHOIO ¥ BEIXOHOTO IIOTOKOB 3asIBOK.

*4 CTereHb COrJIacOBAHMS BXOIHOIO M BBIXOJHOTO MIOTOKOB 3asBOK.

Bapuanr 2_2

1 Kakne BHABI NapajliebHBIX npoueccos?

| CHHXPOHHBIi1 TapaslIeNbHBIH Iporecc.

#2 ACHHXPOHHBII ITapajuIeNbHELH TPOLECe.

*3 CHHXPOHHBIH NapasienbHbli NpOLece.

%4 HesaBUCHMBI NapallieNbHbli MpoLece.

2 Yro HazbiBaeTcs PaKTOPHBIM npocTpancTBoM?
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#| MHOXKeCTBO BHEIHHX M BHYTPEHHHX IapaMeTpPOB MOJIENH, 3HAUCHHU KOTO-
PBIX MCCIIE/IOBaTeNlh MOXET KOHTPOIMPOBATh BXOIE MOATOTOBKI H [IPOBEICHH MO-
JIeJIBHOTO 9KCIIEPUMEHTA.

2 MHOeCTBO BHEIIHMX ¥ BHYTPEHHHX [apaMeTpOB MOJCIH, 3HATEHUS KOTO-
PBIX HCCIIE0BATENb He MOXKET KOHTPOIMPOBATE BXOAE [OIFOTOBKH U MPOBEEHHS MO-
JIeNTbHOTO AKCIIePUMEHTA.

3 MHOYECTBO BHEIIHHX ITApaMETPOB MOJIENH, 3HAYCHHUA KOTOPBIX HCCIEN0BA-
Teslb MOYXET KOHTPOJHPOBATH BXOJIE TIOJTOTOBKH M NMPOBEJEHHMS MONEILHOIO SKCre-
pUMEHTA.

4 MHOYXeCTBO BHYTPEHHUX [apaMeTPOB MOJICIIH, 3HAUCHHS KOTOPBIX UCCIeN0-
BaTeNb MOXKET KOHTPOJIMPOBATH BXO/E OATOTOBKH M MPOBEASHHSA MOJIENIBHOTO SKCIIC
pUMeHTa.

3 Yro TaKoe HHTEPBAJ BAPLHPOBAHUS paKkTopa?

*1 Ypeno, mpubaBiIeHHe KOTOPOTO K HYJICBOMY yPOBHIO J1a8T BepXHUH yPOBEHb,
a BBIYMTAHKME — HIIKHUHA YPOBCHb.

2 Yucro, npuGaBieHHe KOTOPOro K HYJIEBOMY YPOBHIO Ja€T HIDKHHU YPOBEHb,
a BRIYUTAHHE — BEPXHUI yPOBEHb.

3 Yucno, npubGaBieHye KOTOPOro K EPBOMY YPOBHIO 1alT BEPXHHUH ypOBEHb, &
BbIYUTAHUE — HUKHHH YPOBEHb.

4 Yucno, mpubaBleHre KOTOPOro KO BTOPOMY YPOBHIO JIa€T BEpXHUI YPOBEHB,
a BBIYUTAHUE — HIDKHUH yPOBEHb.

4 Kakue 32124 pelualoTcsl MPH CTPATErHYecKOM IIAHHPOBAHHH UMHUTA-
LHOHHOIO KCIepuMeHTa?

| Mnrerpauus Gpaxkropa.

*2 Unentuduxaiys paKTopoB.

*3 BpiGop ypOBHS (paKTOPOB.

4 AGcrpaxius daxropa.

5 Kakue BapHAHTBI IOCTPOEHHS! YACTHYHOIO (PAKTOPHOTO sKcnepuMeHTa’?

*] PaHZOMU3UPOBAHHBIN MIIaH.

*2 JIaTUHCKHUH IIaH.

*3 DKCIIEpUMEHT ¢ H3MeHEeHHeM (aKTOPOB 110 OZTHOMY.

*4 JlpoGHbIH (aKTOPHBINA OKCIIEPUMEHT

6 Kakue oLeHKH KauecTBa HMUTALMOHHOMH Moaen?

*1 AnexBaTHOCTb.

*2 VeToiuuBOCTb.

*3 YyBCTBUTEIBHOCTD.

4 ToyHOCTE.

7 Kaxue 3Tanbl BKJI0YAET NPoLece KaJIHOPOBKH Mogeau?

1 YacTUUyHBIE U3MEHEHHUS MOJIEJIH.

#2 'noGanbHble H3MEHEHUs MOJICIIH.

*3 JlokaJibHbIE N3MEHEHUA MOJIEIIH.

*4 Y3sMeHeHHe KATMOPOBOYHBIX IIApaMeTPOB.

8 Kakue KpUTEpPUHU NPOBEPKH CTATUCTHYECKUX runores?

*1 t-KpUTEpHUi.

*2 F-KpATEepHH.
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3 L-xpuTepuii.

*4 Kputepuii coryiacus.

9 Kaxue cnoco0bl yMeHbIIEeHHS! BJAHSAHUS HAYAJIBHOr0 MepHoaa Ha AHHA-
MHKY MOJIeJIHPOBAHMSI CJI0KHOI cucTeMbl?

#] Vcrmonp30BaHue «UIMHHBIX IPOTOHOB», IMO3BOJISIIOMIKX IOIYYaTh pe3ylb-
TaThI MOCJIE 3aBEIOMOrO BBIXO/1a MOJIENIH Ha YCTAHOBUBIIMHCS PEXKHM.

2 VcknioueHHe U3 PacCMOTPEHHUs HaYaIbHOrO IIEpHO/Ia MPOroHa.

*3 MckinroueHne U3 paccCMOTPEHHs HayalbHOTO NepruoJia IporoHa.

*4 BpiGop HAYaNbHBIX YCIOBHH, KOTOPbIE OJIMXE K THIHIHBIM.

10 Yo HA3BIBAETCS BHIXOAHBIM IIOTOKOM?

1 TToTOK 3as1BOK, BXOISILMH B CUCTEMY OOCITyKIBaHH.

2 ToToK 3asBOK, HaXoAANHics B cucTeMe 00Cy KIBaHHS.

*3 [TOTOK 3asBOK, TOKHAIOLIMI CHCTEMY 00CITY/KHBaHHS.

4 TToTOK 3as1BOK, He BXOMIAIINI B CHUCTeMY 00CITy)KHBaHHS.

11 Yro Ha3bIBaETCS OJHOKAHAIBHONH CHECTEMOH MAcCOBOro 00CIyKHBAHUS
¢ OrpaHUYeHHOIl JIHHO ouepenn?

| OfHOKaHAJIBHAS CHCTEMA MACCOBOI0 OOCITY/KHBAHMS, B KOTOPOIl KOIMYECTBO
MeCT B 04epe/In ABJIAETCS [IPOU3BOIIBHOM BeMIMHOM. 3asBKa, OCTYIHBILIAA B MOMEHT
BpPEMEeHH, KOT/la BCe MeCTa B O4Yepe/i 3aHAThl, HE TPUHAMAeTCS K 00CTyKUBaHHIO, HE
BCTAET B O4Yepelb U IIOKUIAET CHCTEMY.

2 OpHOKaHANbHAs CHCTEMAa MacCoBOro 00CIyKUBaHHUS, B KOTOPOH KONMYECTBO
MeCT B Ouepeld ABNAeTcs (UKCHPOBAHHON BETMYMHOM. 3aiBKa, TIOCTYUBLIAS B MO-
MEHT BpeMeHH, KOT/1a BCe MECTa B OY€PeH 3aHAThI, IPMHUMACTCS K 00CITy ) KUBAHUIO,
He BCTA8T B 0Yepe/ib U MOKUIAET CUCTEMY.

3 OJHOKAHAJIBHAS CHCTEMA MACCOBOr0O 00CITYKHBAHHUS, B KOTOPOH KOJMYECTBO
MeCT B Ouepeu sBiseTcs (QUKCHPOBAHHOHN BEJIMYMHOMN. 3asBKa, IIOCTYMHMBIIAS B MO-
MEHT BPEMEHH, KOI'Zla BCe MeCTa B OYepe/ld 3aHSAThI, He TIPUHUMACTCS K o0CIy)KUBa-
HUIO, BCTAET B OUEpE/Ib U HE IOKUIAET CHCTEMY.

*#4 O HOKAHAIBHAs CHCTEMa MACCOBOr0 00CIyKUBAHUSA, B KOTOPOH KOTHYECTBO
MECT B OUepe/i ABJseTCs (YUKCHPOBAHHON BETMYMHON. 3asiBKa, MOCTYHUBLIAsT B MO~
MEHT BpEMEHH, KOT/Ia Bce MecTa B OUepe/lH 3aHSThl, He PUHUMAeTCs K 00emyKuBa-
HHUIO, HEe BCTAa&T B oUepeb U IIOKHUIACT CUCTEMY.

12 YTo HA3bIBAETCS OXHOKAHAILHOI CHCTEMOIi MacCOBOro 00CTy;KHBAHUS?

*] CucTeMa MaccoBOT0 O0CIY)KUBAHUS, COJEPIKallas OJUH KaHall, Ha BXOJ KO-
TOpO#i TOCTYNaeT MPOCTEHIIKI [IOTOK 3asBOK C MHTEHCHBHOCTHIO A . ObpazoBaHue
ouepeny He nomyckaercs. Ecin 3asBKa 3acTana 06Ci1y KHBAIOIIHMH KAHAT 3aHATEIM, TO
OHa MOKHIAET CUCTEMY.

2 CrcTeMa MaccoBOro OOCIyKUBaHMA, colepiallas OIUH KaHall, Ha BXOX KO-
TOpOii MOCTyIAaeT MpocTeiuii MOTOK 3aBOK ¢ MHTEHCHBHOCTBIO A . ObpazoBanne
ouepeu nomyckaercs. Eciu 3asBKa 3acTana 06¢Iy KHBAIOIIMH KaHAT 3aHATBIM, TO OHa
[IOKHAeT CUCTEMY.

3 CucTeMa MaccoBoro o0CIyKUBaHM, coJeprKallas OJIH KaHall, Ha BXOJ KO-
TOPOii MOCTYIaeT MPOCTEHIUHA TTOTOK 3agBOK C MHTEHCHBHOCTLIO A . ObpazoBanue
ouepeu onyckaercs. Eciy 3asBka 3actana 00¢iy KUBaOLIMM KaHAI 3aHATBIM, TO OHa
He TIOKAJAeT CUCTEMY.
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4 CucreMa MAcCOBOro OOCIy)KMBaHU, coJepiKaliias OQUH KaHall, Ha BXOZ KO-
TOpOil MOCTyMNaeT IPOCTEHIIHIT TOTOK 3aABOK C MHTEHCHBHOCTBIO A . OGpazoBanue
ouepe/u He jomyckaercs. Ecny 3asBKka 3acTana 00CTy )KHBAIOILUH KaHayl 3aHATHIM, TO
OHA He MOKKUJAeT CHCTEMY.

13 Kakoe onpe/esieHne peKyppeHTHOro NoToka?

| TTOTOK 3a8BOK, B KOTOPOM MHTEPBAIbl BPEMEHH MEXly COOBITHSIMHU HE sIBJIs-
JOTCS CIlydaifHBIMU BEJIHIHHAMH, PACTIPEENEHHBIMH 110 OZTHOMY 1 TOMY yiKe 3aKOHY.

%2 TToTOK 3asBOK, B KOTOPOM MHTEPBAJIbI BPEMEHH MEXKJy COOBITHAMH ABJISA-
FOTCA CITyuaiiHBIMK BETMYHHAMH, PACTIPE/ICIEHHBIMH [10 OJIHOMY H TOMY YK€ 3aKOHY.

3 TIOTOK 3asIBOK, B KOTOPOM MHTEPBAJIBI BpEMEHH MKy COOBITHAMH ABJIAKOTCS
coyyaifHBIMH BEJTHIHHAMHE, PAacTIpe/IeIEHHBIME IO PA3HOMY 3aKOHY .

4 ToToK 3a51BOK, B KOTOPOM MHTepBaJIbl MHTEHCUBHOCTH MEXK/y COOBITHAMH B~
JSIOTCSE CllyJaHHBIME BETMYUHAMH, PACTIPEAETEHHBIMU 110 OZTHOMY U TOM YIKe 3aKOHY .

14 Kaxoe onpeaejienne Ko3(puuueHTa 3arpy3Ku CHCTEMbI MaccOBOTo 00-

cayxuBanus?
| CpezHee 4MCIO KaHATIOB, KOTOPOE AOKHO OBITh 1l 00CIy)KHBAHUS B €1~
. 24
HUIY BpEMEHH BCeX MOCTYIAIOIMMX TpeDoBaHuH L =——
Y7

#2 Cpe/iHee 4HCIIO KaHAJIOB, KOTOPOE HOJDKHO OBITE 171 00CITy)KUBAaHUA B €/IM-
HHUIy BPEMEHH BCEX [IOCTYMAIOMX TpeOOBAHHHE L = —
Y7,

3 Cpe/iHee YMCIO KaHaNOB, KOTOPOE JOJDKHO OBITh [uis OOCTYKHBAHMS B €/~

. 34
HHIly BPeMEHH BCeX MOCTYNAIoIMX TpeOoBaHnid p = —
U
4 CpenHee 4MCIIO KaHANOB, KOTOPOE JIOJDKHO OBITH JUlsi OOCITYXKMBAHHS B €11~
" 41
HHIly BpeMEeHH BCeX [OCTYNAIoIMX TpeGoBanui p=—.
M

15 Kakoe onpe/ieJenne MHOrOKAHAIbHOI CHCTEMbI MACCOBOTO 00CITy KHBA-
Hus?

1 CMO coziepHT n 00CTyKUBAIOIINX KaHanos. Ha Bxon moctymaer npoctei-
IMii TOTOK 3asiBOK ¢ HHTEHCHBHOCTEIO A. OOpa3oBaHue odepenu jpomyckaercs. Eciu
3asBKA 3aCTala BCce 00C/IyKUBAIOIINe KaHAJbI 3aHATHIMH, TO OHA [IOKHJAeT CHCTEMY.
Eclii B MOMEHT MOCTYILIEHHs TpeOOBaHMs HMeeTcs CBOOOIHBIA KaHal, TO OH HeMe-
JIEHHO IIPHCTYTaeT K 06CITy>KMBAHUIO NOCTYUBLIEro TpeboBanus. Kax bl kKaHa Mo-
JKET OJJHOBPEMEHHO o6CITy KUBaTh TOJNBKO OJHO TpeboBanue. Bee kaHanmb! GyHKIMO-
HUPYIOT He3aBUCHMO. Bpems 00CITy K1BaHHsA 3aBKA €CTh CllydailHas BeTMIMHA, KOTO-
pasi MOJYMHAETCST IKCIIOHEHIMANBHOMY 3aKOHY paclpeleNieHHs ¢ MapamMerpoMm /.
CpejiHee BpeMst 00CITyKUBAHHs OJHOM 3asABKH toben=1/u.

2 CMO cozmepHT 7 06CIyKUBAIOIMX KaHANoB. Ha BX0J mocTynaer npocTei-
K MOTOK 3asBOK C MHTEHCHBHOCTBIO A. OOpazoBaHHe OYepenM He JOITyCKaeTcs.
Ecnu 3asBKa 3acTaia Bee 00CIy KHUBAIOIIIe KaHalbl 3aHATBIMH, TO OHA MOKHIALT CH-
cremy. Eciii B MOMEHT IIOCTYIUIEHHS TpeOOBaHUSA MMEETCs CBOOOIHBIH KaHal, TO OH
HeMeUIEHHO TIPHCTYMaeT K OOCIy)KMBAHHIO IIOCTynuBLIero tpebosaHus. Kaxnmpi
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KaHal MOXeT OJHOBPEMEHHO OOCIy)KUBATh HECKOIBKO tpeGosanuii. Bee kaHambl
(GYHKUMOHUPYIOT He3aBUCHMO. Bpems o6CITy/KUBaHUs 3asIBKK €CThb CIIydyaiHas BEJH-
ynHa, KOTOpast MOAYMHSETCS IKCTIOHEHIMATPHOMY 3aKOHY paclpeleeHts ¢ Tapamet-
pom p. Cpezee BpeMst 00CITy KABaHHA OJIHOM 3asIBKH foben=1/u.

*3 CMO coepkuT 1 00CITy KHBAIOIUX KaHasoB. Ha Bxoa moctynaer npocTeii-
Mii TOTOK 3asBOK ¢ MHTEHCHMBHOCTBIO A. OOpaszoBaHHe O4YepelH He JOMyCKacTCs.
Ecau 3asiBKa 3acTajia Bce 00CIy KHBAIOIMe KaHaybl 3aHATBIMH, TO OHA MOKUAACT CH-
cremy. Eciii B MOMEHT MOCTYIIIEHHSA TpeboBaHus IMeeTCsl CBOOOIHBIH KaHall, TO OH
HeMeUIeHHO MPUCTYNAET K 00C/TyKUBAHHIO MOCTYIHBLISIO tpeGoBanus. Kaxnpli ka-
Hal MOYKeT OJHOBPEMEHHO OBCIy’KHBAaTh TOJNBKO OJHO TPEDOBAHHE. Bce kaHabl
(yHKIMOHMPYIOT He3aBUCHMO. Bpems 00CIy KUBaHHs 3aiBKH €CTh ciydaifHasi Besu-
yHHa, KOTOpast OAYMHSIETCs SKCTIOHEHIMAIBHOMY 3aKOHY paclpeIe/iecHus ¢ iapaMet-
pom y. CpejiHee BpeMs 00CITYKHBAHUA OZIHOH 3asBKH tobca=1/u.

4 CMO copepsuT 1 06cTyKuBaloLUX Kanaios. Ha Bxon moctynaet npocTen-
[IKii TOTOK 3asBOK ¢ MHTEHCHBHOCTBIO A. OOpazoBaHue o4epenu HE NOITyCKaceTCH.
Ecnu 3asiBKa 3acTaa Bce 00CIy KMBaIOLIMe KaHalbl 3aHATEIMH, TO OHA MOKHACT CH-
cremy. Eciiu B MOMEHT TOCTYTUIEHHS TPeOOBAHHMA UMEETCS CBOOOHBIN KaHall, TO OH
HeMeUIeHHO TIPUCTYAaeT K 00CIy KUBAHHIO TIOCTY TUBINECTO tpeGoBanus. Kaxapii ka-
HaJl MOeT OIHOBPEMEHHO OOCIyXUBaTh TOJNBKO OJHO TPeOOBAHHE. Bcee xaHaubl
()YHKIHOHUpYIOT 3aBHCHMO. Bpemsi 00CIyXHBaHUs 3asBKH SCTh cryvaliHas BelH-
YMHa, KOTOpPast OAYMHAETCS SKCIOHEHIMATBHOMY 3aKOHY PacIpeieNeHHs ¢ apamet-
pom u. Cpensiee Bpemst 06ciIy KUBAHUA OTHON 3a5BKH tober=1/u.

16 Kaxoe onpe/esieHHe MHOIOKAHAILHOH CHCTEMBI € HeorpaHHYeHHOl ove-
peabio?

%] B MHOrOKaHAJIBHOM cucTeMe It 00CIyKMBaHUs OTKPBITHI [[BA KaHalla WU
Gornee. TIpeanonaraercs, 4T0 KIMEHTH 0XUIAIOT B 00LIeH ouepe/ u oOpauiarorcs B
nepBblil 0cBOGOMBILMHCA KaHa obcnyskuBaHus. [10TOK 3aABOK MOAIHHACTCS nyac-
COHOBCKOMY 3aKOHY C IIapaMeTpoM A, a BpeMs 00CIIyKUBAHUS — IKCHONEHYUATLHOMY
¢ mapameTpom 4. [IpEXOIsIHii NepBsIM 00CITYKHBACTCA TIEPBBIM, U BCE KaHANbI 00-
CIy’KUBaHHs paboTalOT B OMMHAKOBOM TEMIIE.

2 B MHOTOKAHAIBHOM crcTeMe UTs 00CITy KMBAHMs OTKPBITHI O1MH KaHal. [Ipen-
[oJIaraeTes, 4TO KIMEHThl 0KMIAI0T B 001eii ouepe i 1 06palialoTes B epBbIi 0CBO-
GoauBLmiics KaHa o6y kuBaHus. [ToTOK 3a1BOK MOAIHHACTCA 1YACCOHOBCKOMY 32~
KOHY C MapamMeTpoM A, @ BpeMs 00CIy KUBAHHUS — 9KCHOHEHYUANLHOMY C NIapaMeTpOM
. Tlpuxosuii mepBbIM 00C/yKHBAeTCA MEPBBIM, U BCE KaHATbI o0cCIyKMBaHUA pa-
GOTAIOT B OJMHAKOBOM TEMIIE.

3 B MHOTOKaHAJBHON cHCTeME Uil OOCIyKUBaHUs OTKPBITEL [Ba KaHana WX
Gouee. [TpexmonaraeTes, 4To KIMEHThI OXKHJIAIOT B 00LIeH ouepe/n H obparmmaroTcs B
nepBblii ocBoGoAMBIIHIiCS KaHal obciyxuBanus. [I0TOK 3aBOK TOAUUHSICTCS 1yac-
COHOBCKOMY 3AKOHY C IIapaMeTpoM A, a BpeMs 00CIyKHBAHHA — OKCROHEHYUANLHOMY
¢ napamerpoM 4. [IpUXOSIIE MepBbIM 00CILyKHBACTCSA MEPBBIM, M BCE KaHATBI 00-
CITy’KMBaHUsl pabOTAlOT B PA3HOM TeMIIe.

4 B MHOrokaHalbHOH cHCTeMe s O00CIy)KMBaHUA OTKPBITBEI IBA KaHAJa MK
Bonee. [Tpesmonaraeres, 9TO KITHEHTH! OXUAIOT B OOLIEH Ouepeny u obpalarTcs B
nepBblii 0cBOGOAMBIINICS KaHal oOcmyxuBaxus. II0TOK 3agBOK  MOAYMHACTCH
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Nyacconosckomy 3aKOHY C TIapaMeTpoM 4, a Bpems 00CITy )KUBaHUS — IKCHOHEHYUANb-
HOMY C TApaMeTpOM 4. IIpHXOJISIIMiA IEpBBIM 0OCITYKMBAETCS! MIOCICAHNM, H BCE Ka-

HaJlbl 00CIy)KUBaHUs PabOTAIOT B OITHAKOBOM TEMIIE.
17 Kakum 06pa3oM paccuHThIBAETCsl BEPOSITHOCTE NPeObIBAHHS B 04epeaH
k 325IBOK OJHOKAHAJLHOI CHCTEMBI MACCOBOro O0C/YKHBAHNS ¢ HEOrPAHHIEH-

Holi ouepeasro?
1 pg=p* %1+ p)
2 pk=pk*(l—pk)
3 Pk=Pk*(1+Pk)

* _ k
4 pp=p"*1-p)
18 Kak ompeae/sercsl cpe/iHee YHC/I0 3aiBOK B 0Y€peaH OHOKAHAJBHOH
CHCTEMbI MACCOBOT0 00CIY/KHBAHUSI ¢ HEOTPAHHYEHHOI 0Yepeablo?

2
Yo,
1 Loq:l_—_
2
ol
" LOq:l+p
2
P
3 Loq=“—2‘
I+ p
2
4L0q=”—2
l-p

19 Kaxum 0Gpa3oM onpejieisieTcsi CpejHee YHCI0 3a51BOK B OJHOKAHAIBLHOM
cHCTEMe MACCOBOro 06Cay;KHBAHNSI ¢ HEOrPaHHUEHHOH ouepennio?

*1 LCMO:Tf’—
2 CMO=E
3 Lcmo=é
4LCM0‘“lpT2‘

20 Kak onpepesiercsi cpejHee BpeMsi 0KHIaHUs 00C/y:KHBAHHS B OUepelH
OIHOKAHAJIbHOM CHCTEMbl MACCOBOI0 00C/IY/KHBAHHS ¢ HEOTPAHHYEHHOH oYepe-

nbI0?

L
1 T, ==2%

22
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6.4.3 Tabnuua oTBETOB
Bapuaunt 1_1 Bapuaunt 1_2 Bapuant 2_1 Bapuanr 2_2
1-3 1-1 1-3 1-2,3,4
2-1 2-4 2-2 2-1
3-+4 3-—2 3--1 3--1
4-1,3 4-1 4-2 4-2,3
5-2 5=3 5-4 5-1,2,3,4
6-—1 6-3 6-1,2,3 6-1,2,3
7-3 7-1 7-1,3 7-2,3,4
g8-2 8-4 83-2,3,4 8-1,2,4
9-1 9-2 9-1,2,4 9-1,3,4
10-2 10-1 10-2 10-3
11-2 11-2 11-3 11-4
12-3 12-3 12-4 12-1
13-4 13 -1 132 13-2
14-1 14-4 14-3 14-2
15-2 15-2 15-4 15-3
16 -4 16-1 16—-1 16 -1
17-2 17-1 17-2 17-4
18 —1 18—4 183 18-2
19-3 19-3 19-2 19-1
20-2 20-2 20-4 20-3

1 MarematuuecKkasi MOJelb CHUCTEMBL. QOcHoBHbIE MOHATHSA W ONpPEISJICHUS.

6.4.7 IpumepHbIii nepeyeHb BONPOCOB AJIsi 3a4ETa

Knaccupukauus MaTeMaTHIECKUX MOJIEIeH.
2 MeTo 1l IMHEHHOr0 NPOrpaMMHPOBaHKs B MOJGIMPOBAHUH CHCTEM.

3 MeTOIb! HEeJOYUCIIEHHOTO [IPOrpaMMUPOBAHHs B MOICIHPOBAHHN CHCTCM.
4 MeToipl OIHOMEPHOU OIITHMH3AIHY. Mertoxn CeHHa.

5 MeTo bl OIHOMEPHOI ONTHMH3aLHK. MeTO 30J10TOr0 CEUEHHS.
6 CereBoe Mogenuposanue cucteM. Merox CP.
7 CereBoe Moznenuposanue cucreM. Merox PERT.

8 VIMHTAIHOHHOE MojieTHpoBanye. KiaccupuKalys HMATALMOHHBIX MOJENEH.
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9 CrpyKTypa HMHTALAOHHOH MOJIEIH.

10 Ienepatiysi IICEBAOCITYYaHHBIX THCEI: MyJIBTHIUIMKATUBHBIA METOJ, afliu-
THUBHBIH METOJ, CMEIIAHHBIA METOJL.

11 MojelupoBaHue CIydaiHbIX COOBITHIL. ITociienoBaTeNbHOE MOJIEIUPOBa-
pie. MoieIMpOBaHKe MOCIe IPeIBAPUTENBHEIX PACUETOB.

12 MonenupoBaHue Cly4alHbIX BETUUMH. MopenupoBaHue HEMPEPBIBHBIX CITy~
qaitHbIX BeIHYMH. MOLETAPOBaHHe AUCKPETHBIX CITyYaHHBIX BETUYHH.

13 MoneaupoBaHUe Cily4aidHbIX BEKTOPOB. MeTox HckmodeHnit. MeTo | TiHen-
HBIX Pe0Opa3oBaHMit.

14 OcHOBBI OpraHu3aly UMHTALMOHHOrO MOZCIHPOBAHMS. Dranbl UMUTALIH-
OHHOrO MOJEIHPOBAHUS.

15 OnHOKaHAIbHAs CHCTEMa MacCOBOTO 06CITY KMBAHUA € OTKA3aMU B obcITyKu-

BaHHH.
16 MHOroKaHaIbHas CHCTEMa MacCoBOTO OOCIy)KHBAHHSA C OTKa3aMH B obcy-

JKHBAHHH.
17 OnHOKaHATIBHAS CHCTEMa MAacCOBOTO OOCIYKUBAHHUS C OrpaHW4EeHHOH JTH-

HOM ouepesu.
18 OjHOKaHaJIbHAs CHCTEMa MAaccOBOTO OOCIyXKHBaHHS C HeOorpaHMYeHHOM

o4epeblo.

19 MHOroKaHaNBHAas CHCTEMAa MacCOBOTr0 00CIyKUBAHHUS € OrpaHW4eHHOM TH-
HOH OYepein.

20 MHOTrOKaHANBHAS CHCTEMAa MACCOBOTO OOCIYKHBaHUA C HeOTpaHHYEHHOMH
OYepeibIo.

6.5. ®ouja OLEHOYHBIX CPEACTB

[TonHbli 6aHK 3a1aHuil 1718 TeKyLIero, pyOoeKHBIX KOHTPOJIEH W IPOMEKYTOH-
HOI ATTeCTALMH 110 AUCLHUILIMHE, IOKA3aTesH, KPUTEPHH, IIKaJbl OlEHUBaHIA KOMIIE-
TeHLHi, METOAMYECKIE MaTePHaIbl, ONPEAENISIOHe MPOLE/LYPhl OLCHHBAHHA obpa-
30BaTe/IBHBIX PE3yNbTATOB, IPHBEEHBI B y4eOHO-METOUIECKOM KOMILICKCE THCLIH-
TUTHHBL

7. OCHOBHAS U JOIIOJHHUTEJBHASI YYEBHAS JINTEPATYPA
7.1. OcHoBHas y4yeOHas JiMTepaTypa

1. Boes B. JI. IMHUTallMOHHOE MOZEIUPOBAHHE CHCTEM. — M.: FOpaiit, 2017. —
253 ¢
2 Axornos A.C. MUTaIMOHHOE MOLEIMpPOBaHUe. YUeOHUK U MPaKTHKyM. — M.:
[Opaiir, 2015. — 343 c.
7.2. Jono/iHuTeNbHAS y4yeOHas JuTepaTypa

1. CosetoB B.51., SIxosnes C. A. MonenupoBaHHE CUCTEM. V4yeOHUK 15 aKajae-
Muueckoro OakanaBpuara. — M.: FOpaiit, 2015. — 343 c.

38



2. Coseros B.5., Slxosnes C. A. Moznenupoanue cucteM. [IpakTHKYM. Vueb-
Hoe TTocobue T Gakanaspuata. — M.: FOpaiit, 2017. — 295 c.

3. IIunar, [epGept. C++: 6a3oBbIi Kype. — M. Wsparenbekuii qom “Bumbamc”,
2007. — 624 c.

4. 3uGopos B.B. MS Visual C++2010 B cpenie NET. bubauoreka nporpaMmH-
cra. — CI16.: ITurep, 2012. — 320 c.

5. Borycnasckuii A.A., Cokosnos C.M. OcHOBBI IPOrpaMMHPOBaHH Ha A3BIKE
Cu++. — Konomua: KI'TIH, 2002. — 490 c. URL:
http://window.edu.ru/catal02/0df2txt/049/24049/6559.

8. YYEBHO-METOJU4YECKOE OBECITEYEHHE
CAMOCTOSITEJBbHOM PABOTBI OBYUAIOHIHUXCS1

1. Cemaxun A. M. JIureiiHoe MporpaMMUpOBaHne B MOJEIUPOBAHHN urpopma-
[IMOHHBIX cHcTeM: ydebHoe rocobue. — Kypran.: M3a-8o KI'V,2016.-68 c.

7. CemaxuH A. M. CeTeBoe MozieMpoBaHHe HHOOPMALMOHHBIX CHCTEM! yued-
noe rocobue. — Kyprau.: M3x-so KI'Y, 2016. - 62 c.

3. Cemaxut A.M. OCHOBBI NPOrPaMMUpPOBAaHHsA. JIaGOpaTOPHBIH MPAKTHUKYM :
yuebnoe nocobue. — Kyprau : M3x-8o KI'V, 2016 — 84 c.

4. Cemaxut A.M. MeTO/BI ¥ aNrOpUTMBI IPHHATHA pelueHui. MeToauyeckue
yKa3aHWs K BBITONHEHHIO PAKTHYECKHX paboT /Ul CTY/CHTOB HaIpaBJIeHui noaro-
toku 09.03.04 «IIporpamMmHas HEXKeHepus», — Kypras, KI'V, 2018.-24 c.

5. Cemaxun A.M. OCHOBBI IPOTPAMMHUPOBAHHS (371EKTPOHHBIH y4eGHO-METO 1~
weckuit  kommmekc).  Kypram, KUY, 2012, 15274 Mo6.  URL:
http://dist.kesu.ru/login/index.php

9. PECYPCHI CETH «MHTEPHET»,
HEOBXO/JIMMBIE /U151 OCBOEHUSL JUCHUITJIMHBI

1. ®enepansHbiii nopran «Poccuiickoe obpazosanue» URL: http://www.edu.ru/

2. Caiit quctanionHoro o0y4exus B HOY « MHTYUT». URL: http://www.in-
tuit.rw/

3. Caiit «Kiy6 MpOrpaMMHCTOB», COAEPYKALIMH 3JIEKTPOHHEIH yueOHUK 10
s3eiky C++. URL: http://www.programmersclub.ru/main/

10. ”HO@OPMALIMOHHBIE TEXHOJIOT UM,
IMPOI'PAMMHOE OBECIIEYEHUE
1 TH®OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMbI

DBC «JIaup»

DBC «KoHCyIbTaHT CTYACHTA»

ABC «Znanium.com»

«["apaHT» — CIIPABOYHO-NIPABOBas CHCTEMa
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11. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHHE
AACHHUTIITNHBI

MaTepI/IaIIBHO-TCXHI/I'-ICCKOG obecrieueHue 10 pealn3any JUCHUIIIHHBI OCY-

mecTBasercs B coorBeTcTBrM ¢ TpeboBanusiMu GI'OC BO no nanHoi obpasosaresb-
HOMH IIpOrpaMMe.
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ITPUJIOXEHME 1

AHHOTanus K paboyeil mporpaMMe JUCIUITINHEL
«MeToabI H AJITOPUTMBI HPHHATHS PelleHHID»

00pa3oBaTenbHOl IPOrpaMMBel BBICIIEr0 06pa3oBaHUs —
porpaMMel OakanaBpuara
09.03.04 — IIporpaMMHAast HHKEeHepHSI
HanpasnennocTs:
IIporpammuoe oGecneyenne aBTOMATH3HPOBAHHBIX CHCTEM

Tpynoemxocts qucuumnuss: 4 3E (144 akagemuueckux yaca)
Cemectp: 6 (ounas popma o6yuenns), 6 (3a04nas Gpopma 06ydeHHs)
®opma NpOMEKYTOYHOH aTTeCTallHH: 3a4ET

ConeprkaHue TUCLIUIIIAHEI

Maremaruyeckas Moziens cucteMsl. Kitaccupukariys MaTeMaTHUeCKHX MOJIe-
neid. MeTo/bl JTIMHEHHOro IPOrpaMMHUPOBAHHS B MOJIETAPOBAHHH CHCTEM. MeToIb]
[EJI0YUCICHHOI0 NPOrpaMMHUPOBaHHs B MOZEIHPOBAHMH crucTeM. CeTeBoe MOl -
posanune cucreM. Merox CP. CereBoe Mozenuposanue cucteMm. Merox PERT. Mmu-
TalHOHHOE MOAeNHpoBaHKe. Kiaccnukarnus UMUTAIHOHHEIX Moesed. CTpyKTypa
MMHTaLHOHHOH MoJenu. I'eHepanus neeBRocy aliHbIX YHCEN: MYJIBTHILTHKATHBHEI
METO/l, aJUTUTHBHEIH METO/I, CMEIIaHHbIH MeTol. MojempoBanye ClydaifHbIX COObI-
Thit. [TocneosarensHoe Monenuposanue. MoxenupoBaHue Mocie MpeBapuTe/bHbIX
pacu€ros. MozienipoBaHue Ciry4aiiHbIX BeTHIHH. MoeMpoBaHue HelpepbIBHBIX
CIly4alHBIX BeJIM4uH. MoJieIMpoBaHHe IMCKPETHBIX CIy4YaiiHbIX BeuuuH, Moget-
poBaHUe CIyYalHBIX BEKTOPOB. MeTo I HCKITIoueHHH. MeTo 1 THHEeHHbIX npeobpaso-
BaHuH. OCHOBBI OPraHN3AIMK HMHTALHOHHOTO MOJIETHPOBAHHS. DTaNbl HMUTALIHOH-
HOTO MozeupoBanus. ONHOKaHATBHAS CHCTEMA MacCOBOTO OOCITY/KHBAHUS C OTKA-
3aMH B 00CIyKUBaHUH. MHOTOKaHANBHAS CHCTEMA MAacCOBOTO 00CITy>KMBaHHs C OT-
Kaszamu B 06ciykuBaHu. OJHOKAHATBHAS CHCTEMA MACCOBOTO 00CITyKUBaHHUS ¢
OrpaHN4eHHOH IHHOM o4epen. ONHOKaHATBHAS CHCTEMa MAcCOBOr0 006Gy KiBa-
HHs ¢ HEOrPAHMEHHOK OYepe/iblo. MHOrOKaHasIbHas CHCTEMa MAacCOBOTO OBCITYKH-
BaHUs C OrpaHUIEHHOM JUTHHOH ouepenn. MHOTOKaHaIbHAs CHCTEMa MACCOBOI0 06-
CITy’)KHBaHHS C HEOTPAHHUYEHHOU OYepeiblo.
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