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PABOYAA NPOrPAMMA YYEBEHOW OAUCLMNIIUHBI
b1.B.AB.01.01 UHchopmaLMOHHBbIE TEXHONOIMN B MaTeMaTUKe
1. Kog u» HammeHoBaHuMe cneunarnbHOCTMU:
01.05.01 ®dyHaameHTanbHble MaTeMaTUKa N MexaHuka

2. Cneumanusauums:
CoBpeMeHHble MeToabl TEOPUKN DYHKLUMI B MaTEMATUKE U MEXAHWKE

3. KBanudumkauumsa BbinyckHuka: MatemaTtuk. MexaHuk. lNpenogasaTens
4. dopma o6y4yeHus: OyHas

5. Kacheppa, oTBeyarLwasn 3a peanmsaumo AUCLUNIIUHBI:
Kadenpa Teopun doyHKUMIA 1 reoMeTpumn

6. CoctaBuTENM NPOrpaMmmbl:
LLnnnnosa EneHa AnekceeBHa, K.T.H., AOLIEHT

7. PekomeHpoBaHa: HaydyHo-meToanyecknm CoBeTOM MaTeMaTu4yeckoro cakynbTeTa,
npotokon Ne 0500-06 ot 25.05.2023 r.

8. Yueb6HbIK roa: 2026/2027 CemecTp(-bl): 7



9. Llenn 1 3apgayum y4ye6HON ANCLUNIIUHDI:

Llenu usy4eHus ducyuniuHbl:

- nony4eHne 6a30BbIX 3HAHUK NO pa3paboTke MaTtemaTUyeckmx moaenen B ob-
nacTn eCTeCcTBO3HAHMS, 3KOHOMWUKM U yNpaBreHus;

- hopMMpoBaHME OCHOBHbIX HABbIKOB peanu3aumnmn anropuTMoB MaTeMaTUYECKNX
Moaenen, HeobxoaMMbIX ANS peleHust 3aday, BO3HMKAKLWMX B MPaKTUYECKoW Oesi-
TENbHOCTY;

- (OpMMpPOBaHNE HAaBLIKOB MPUMEHEHNS COBPEMEHHbIX WHCTPYMEHTamNbHbIX
CPeACTB K peLleHunto NpMKnagHbIX 3agau.

3adayu oucyunnuHbl:

- OEMOHCTpauusi Ha npumepax M3 obnactu ecTeCTBO3HaHUS, 3KOHOMUKUA U
yrnpaBrieHNs NOHATUA MaTeMaTU4ECKOro MOLENMPOBAHUA U METOOO0B CYLLHOCTU Hayu-
HOro noaxopaa;

- OBnageHue CtygeHTaMuM OCHOBHbIMW anropMTMammn peanusaumm maTemaTtude-
CKMX Mopenemn;

- BblpaboTKa YMEHUN NPUMEHEHNST COBPEMEHHBIX UHCTPYMEHTAanbHbIX CPEACTB K
PeLWeHno MNpuUKNagHbiX 3agay, aHanmay MOoNyYeHHbIX pe3ynbTaTtoB, npuobpeTeHune
HaBbIKOB paboTbl CO cneunanbHbIMU MHPOPMALMOHHBIMU TEXHONOMUSAMU.

10. MecTo y4ye6HOM AncuunnuHbl B cTpykType OMOIT:

OucumnnuHa «MHpopMaLMOHHbIE TEXHOOMN B MaTeMaTMKe» OTHOCUTCA K AUC-
uunamMHam no BbIBOPY - YacTn PopMUpyeEMON yyYacTHUKamMu obpasoBaTesfibHbIX OTHO-
lweHnn brnoka 1 ocHoBHOW nNpodeccmnoHanbLHOM obpasoBaTenbHOM NporpamMmmbl Mo cne-
ynaneHocT 01.05.01 — dyHaameHTanbHble MaTeMaTnka n MexaHuka.

OucumnnuHa «MHdopMaunoHHbIE TEXHONOMMN B MaTtemaTuke» GasupyeTcs Ha
3HaHUSX, NOSMyYEHHbIX B pamMKax U3y4yeHuUs ANCUUNNUH « TexXHOoMorMs nporpaMmMmupoBa-
HUA 1 pabota Ha OBM», «AHanuTuyeckasi reomeTpusay, « PyHKUMOHANbHbIA aHanmsay,
«MeToabl onTumMusauminy, «MatemaTmyeckme MogenNn MexaHM4eCcknx CUCTEM», a TaKke
npegLwecTBYOWNX MaTemMaTUYeCcKUx AUCLMUMINH, UCNOSb3YLWMX COOTBETCTBYOLNE
meToabl. [MprobpeTeHHble B pe3yrnbTaTe 00y4yeHUs1 3HaHUSA, YMEHUS U HaBbIKM UCMOMb-
3yloTca B gucumnnumHax: «MatemaTtudeckoe mogenupoBaHue», «YnpasneHue, obpa-
B6oTka nHopMmauumn n onTuMmusaumsy», «lpuknagHole MmaTeMmaTndeckne NporpamMmmbl», a
Takxe npakTukax.

11. MnaHnpyemble pe3ynbTaTbl OOY4YEeHMA MO AUcCUMNIIMHe/MoAaynio (3HaHwuS,
YMEeHUsl, HaBblKU), COOTHECEHHble C NJlIaHUpPyeMbIMU pe3ynbTaTaMuM OCBOEHMUA
obpa3oBaTesibHOM NporpamMmbl (KOMNETEHUUAMMU) U UHAUKATOPaMN UX
DOCTMXKEHMUS:

Kog HasBaHue Koga(bl) NHavkaTop(bl) [MnaHvpyemble pe3ynbtaThl
KOMMNeTeHUnmn obyveHus

MK-1. | CnocobeH BbI- | [K-1.3. | UmeeT npaktu- | Bnagetb HaBbIKamu:
ABNATL,  MpU- YeCKUn ONbIT | -  MPaKTUYeCcKOro  MPOBEAEHUS
MEHATb, pas- Hay4HO- Hay4YHO-MccneaoBaTenbCKON
pabaTtbiBaTb U nccneposartenb- | AEATENbHOCTM B MaTtemaTuke,
LueneHanpas- CKOW  OedTenb- | MEXaHUKe U nHopMaTuke.
NeHHo nc- HOCTW B MaTema-
nonb3oBaTb TUKE, MeXxaHuke
MeToAbl  Teo- N nHpopmaTtmke
pun PyHKUNA B
3ajavax Mma-
TEMaTUKK n




MeXaHUNKN

MK-2. | CnocobeH MK-2.1. | 3HaeTt coBpe- | 3HaTb:
npoBOANTb UC- MEHHble MeTOoAbl | - COBPEMEHHble MeToAdbl pa3pa-
cnefoBaHus pa3paboTku n| BoTKM M peanusaumm Mopenen,
no obpaboTke peanusauun Mo- | UCMONb3ys TEOPUO PYHKLNIA
" aHanusy aenen, UCNosb-
Hay4YHOW  WH- 3y4 Teoputo
dopmauum  u dyHKLMI
pes3ynbTaTtoB MK-2.2. | YmeeT paspaba- | YMeTb:
nccrnegoBaHuin TbiBaTb MaTeMa- | - pa3pabaTtbiBatb Matemartuye-
mMeTogamu TUYeckne Mope- | Ckue mogernu B obnactu ecre-
Teopun  PyHK- nm B obnactu | CTBO3HaHWA, 9KOHOMUIKM n
uun. €CTECTBO3HaHUs, | YNpaBneHus, a TaKkke peanuso-
9KOHOMMKM M | BbiBaTb anroputMbl MaTtematu-
ynpaBreHus, a | Yeckux mogeren Ha 6ase nake-
Takke peanus3o- | TOB MPUKNagHbIX NporpamMm Mo-
BblBaTb anro- | AenupoBaHus .
pPUTMblI  MaTema-
TUYECKNX Mope-
nen Ha 6ase na-
KeToB npuknag-
HbIX  Nporpamm
MOoAennpoBaHus
MK-3. | CnocobeH K| MNMK-3.1. | 3HaeT coBpe- | 3HaTb:
NOCTPOEHUIO MEHHble MeTOoAbl | - COBPEMEHHbIE MeToAbl pas-
mMoaernen u on- pa3paboTku n | paboTkn n peanusauumn mate-
TUManbHOMY peanusauun Ma- | MaTU4eckux Mogenen.
peLleHno Teo- TemMaTU4eCcKnx
peTUYECKUX WU mMogenen
NPUKNagHbIx MK-3.2. | BnageeT HaBbl- | YMeTb:
3agay marte- Kamu  noctpoe- | - CTPOUTb MoOAenu u OonTu-
MaTUKU U Me- HUS Moaernen | ManbHble peLlleHusl TeopeTu-
XaHVKM Ha OcC- NPUKNaaHbIX YecKMX W MnpuKknagHbIX 3agadv
HOBE MeTOOOB npoLeccoB N | MaTEMATUKN N MEXaHUKU Ha
Teopun PyHkK- HaBblkamMX MpKU- | OCHOBE MeToooB  Teopun

UMA N reomet-
pun

MEHEHUs1 coBpe-
MEHHbIX WHCTPY-
MEHTanbHbIX
CPEACTB K peLle-
HUAO  NpuKnag-
HbIX 3a4a4

YHKUMIA N TeOMETPUN.
Bnagetb HaBblkamMu:

- MOCTPOEHUs1 Mogenen npu-
KrnagHbIX NPOLIECCOB;

- HaBblkaM1 MPUMEHEHNST COBpe-
MEHHbIX NHCTPYMEHTarbHbIX
CpeacTB K peLleHuo npuknag-
HbIX 3a4au.

12. O6bemM gucumMnnnHbl B 3a4eTHbIX eauHuLax/yacax — 3/108.
dopma NpoMeXXyTOHHOM aTTecTaLum 3a4er.




13. TpynoemkocTb No BuAaM y4ebHomn paboTbl:

TpynoeMKocTb (4achl)
Bug yyebHon paboTbl Beero Mo cemecTtpam
7 cem.
AyOuTOpHbIE 3aHATUSA 68 68
nexkumm 34 34
B TOM yucne: npakTuyeckme 34 34
nabopartopHbie - -
CamocTosaTenbHas paborta 40 40
B TOM Yuncne KypcoBasi paborta
dopma NPoOMeXyTOYHON
aTTecTauuu - 3ayet
WToro: 108 108

13.1. CopepxaHue QUCLUMUNINUHBI:

Ne Peanuaa-
n/n umsa pasge-
HanmeHoBaHue pas- nﬁnﬂ:iﬁg
aena CopoepxxaHue pasgena AMCUMnIvHbI [IOMOLLBIO
AVNCUMMINHDI 8
OHNaunH-
Kypca,
QYMK
1. Jlekumn
1.1 | BeegeHune. OcHoB- MHoxecTBeHHOCTb Moaenen. VIHdopmaum- -
Hble TEPMUHbI K OHHble npoueccbl. Mogenu MHGOpPMaLNOH-
onpegeneHus. HbIX CUCTEM.
1.2 3agayn nMHenHoro dopmynupoBka 3agad  fIMHENMHOro nNpo- -
nporpaMmMmpoBaHusi. | TPAaMMUPOBaHNS. Knaccudumkaumsa 3agad
NIMHENHOro nporpammupoBaHus. MeToabl
pelleHna 3agad NIMHENHOro nporpamMMmupo-
BaHUSI.
1.3 | OgHokputepuanbHble | Popmynuposka OAHOKpUTEPUAnbHbIX -
TpaHCNOpPTHbIE 3a4a- TanHCI'IOpTHbIX 3apad. nOCTpoeHVIe mMoage-
Yn. nen TpaHCnopTHbIX 3agay. Beibop kputepu-
eB onTumanbHocTu. MeToabl peleHus
TPaHCMNOPTHbIX 3a4av.
1.4 | MHorokpuTepuans- AnbTtepHaTuBbl. Kputepmn. OueHKkM no Kpu- -
HOCTb. MHOrokpute- | TepusM. PauuoHarnbHbIn Bbl6op. Mogenn.
puanbHbie 3aaa4u MosiBneHne MHOrOKpUTEPUaNbHOCTU. Tpya-
NMHENHOTO Mporpam- HOCTU MPUHSATUS  pEeLLEHUN. |_|OCTaI:|OBKa
MUpOBaHUSI, MHOroKpuUTepuanbHON 3agavn JIMHENHOro
nporpaMmmupoBaHunsl. YenoBeko-MallnHHbIE
npoueaypsbl (UMI). Knaccndpumkauua YHYMIT.
Mpambie YMI. lNpouenypbl OLEHKN BEKTO-
poB. [lpouenypbl MNoucka YyOoBreTBOPU-
TenbHbIX 3Ha4YeHUn KpuTepmes (Npoueaypa
STEM).
1.5 | OueHka MHOTOKpUTe- | MHorokputepuanbHasi Teopusi MoNe3HoOCTH. -

puanbHbIX anbTepHa-
™™MB. MHOrokputepu-
anbHas Teopus no-

JKcnepTHble oueHkn. MeTton aHanuTude-
ckon wnepapxum (MAW). OcHoBHble aTanbl
noaxoga MAW. lMoctpoeHne dyHKUMK no-




J1Ie3HOCTN.

nesHoctn. OnpefeneHne BeCOBbLIX KO3M-
duumeHToB (KOIMMPULMEHTOB BaXKHOCTN).
OnpegeneHne NoONe3HOCTU anbTEPHATUB.

1.6 | Ouenka mHorokpure- KoHcTpykTuBmuctckmn nogxod. OCHOBHbIE
p”anl\'leb'X anbrepHa- aTanbl nogxoga. Metoabl ELECTRE. Cpas-
'TI'VILQBIIE etoAbl ELEC- |\ renbHas XapakTepuctvka MeToaoB.

1.7 KnbepHeTnueckui YnpasneHue kak npouecc. MogenuposaHue
Noaxon K onucaHuio | CUCTEMbI ynpaBneHus. JTanbl ynpaBneHus.
CUCTEM. MpeacrtaBneHne cucteMm B BUOE YEPHOro

ALLIMKA.

1.8 | duHamunyeckoe onu- HenpepbiBHO-AEeTEPMUHMPOBAHHbLIE  MOe-
caHue UHdopMaLm- n (D-cxembl). AnckpeTHo-
OHHBIX CUCTEM AeTepMUHUpoBaHHble Mopenun (F-cxemsl).

AdunckpeTHo-cToxactnyeckne wmogenun  (P-
CXeMbl). HenpepbiBHO cTOXacTnyeckme Mo-
penn (Q-cxembl). KombuHupoBaHHble MoO-
aenn (A-cxembl).

1.9 | OnucaHne MHoop- Teopuna MapKkoBCKUX CriydanHbIX npouec-
MaUUWOHHBbIX Nnpouec- coB. OcHOBHblE rIOHﬂTVIﬂvMapKOBCKVIX ﬂpO:
COB C NOMOLLbIO Teo- | HECCOB. TloTokn cobeiTnit. yaccoHoBCKiA
pun Mapkosa. noTok. [uckpeTHble MapkoBckue uenn. Op-

rogndeckue 1 nornowarowme uenu. Henpe-
pbiBHble MapkoBckue uenu. [MpunoxeHus
MapKoBCKMX MPOLLEeCCOB.
2. [NpakTnyeckue 3aHATUSA
2.1 | BeegeHue. N3yyeHune Y
° 3y4yeHne OCHOBHbIX MaTeMaTU4yecKux, Jo-
BO3MOXHOCTeN Tab- g
MMYEeCKUX (PYHKUMA U WHCTPYMEHTOB Tab-
NIMYHOrO NpoLieccopa
nn4yHoro npoueccopa LCalc gna peweHus
LCalc ans pelueHus
NpUKNagHbIX 3agau.
NnpuvKnagHblX 3agavy.

2.2 | PeweHue 3agay nu-

HEMHOrO NPOrPaMMI- N3ydeHne pasnmyHbiXx MeTOLOB pelUeHNs
3agad NIMHEeNHOro NPorpaMMuUpPOBaHKS.
poBaHus

2.3 | PelwweHve ogHoKpuK- PeweHne ogHoOKpuUTepuanbHbIX TpaHCNOPT-
TepuarnbHbIX TPaHC- HbIX 3a4a4y C NMOMOLLbID UHCTPYMEHTOB Tab-
MOPTHbIX 3a4au nun4yHoro npoueccopa LCalc.

2.4 | PelieHve MHOTOKPU- | PellgHe  MHOroKpuTepuanbHbiX — TpaHc-
TepuanbHbIX TPaHC- NOPTHbIX 3a4a4y C MOMOLLbIO MHCTPYMEHTOB
MOPTHbIX 3ada4 (npo- | TabnuyHoro npoueccopa LCalc. Peanusa-
ueaypa STEM). umst npoueaypbl STEM.

2.5 | OueHka mHorokpuTte- | PelleHne MHorokputepuanbHOW —3adaudu.
puanbHbIX anbTepHa- | OLeHka MHOrokpuTepuarnbHbIx anbTepHa-
T1B. MeToq MAV TB. MeToa aHanuTu4yeckon nepapxun. Pe-

anusaums ¢ noMOLLbI0 UHCTPYMEHTOB Tab-
nnyHoro npoueccopa LCalc.

2.6 | OueHka mMHorokpuTte- | PelleHne MHorokputepuanbHOW —3adaudu.
puarnbHbiX anbTepHa- | OUeHKa MHOrokputepuanbHbIX anbTepHa-
TuB. MeToawl ELEC- | TvB. Metoa ELECTRE. Peanusauna ¢ no-
TRE. MOLLUBbIO MHCTPYMEHTOB TabnuyHoro npo-

ueccopa LCalc.

2.7 | MopgenupoBaHue N3y4yeHne cBOWCTB U XapaKTepuUCTUK Mpo-

npocTemnLLero noToka

cTeriwero notoka. CpaBHeHVE TeopeTuye-
CKMX U MOAENbHbIX 3HAYEHUIA MONMYYEHHbIX
XapaKTepUCTUK.




2.8

CymmupoBaHue cry-
YanHbIX NOTOKOB

NccnepoBaHne cyMMbl [ABYX MPOCTEMLLNX
NOTOKOB, ONpeAenieHne XapakTepuUcTuK pe-

3yNbTUPYIOLLLEro NoToKa.

2.9 | AHanus v-kaHanobHoun y -
CUCTEMbBI MACCOBOTO ccrieoBaHne XapakTepucTUK U KavecTBa

V-KaHamnbHOW CMCTEMbl MaccoBoro obcny-

obcnykuBaHns XMBaHUS C IBHbIMW NOTEPSIMMN UCNONb3YyA 1-
(CMO) ¢ ABHBIMN NO- | o hacnpeneneHne Spnakra.
TEPSAMMN.

2.10 | MogenvpoBaHus pe- | ViccnegoBaHne xapakTepuUCTUK U KadecTsa -
anbHoro npouecca V-KaHarbHOW CUCTEMbl MacCOBOro O6Cﬂy-
0BCnyXMBaHNS ANS XUBaAHUA C SIBHbIMM noTepsamMmn. CpaBHeHue
CMO ¢ SBHLIMY MO- NONyYeHHbIX XapaKTEPUCTUK C XapakTepu-
TepsIMM CTMKaMK, MNONyyYeHHbIMM no 1-my pacnpe-

' AeneHuto Jpnadra.
2.11 | UccneposaHne CMO | UccnepoBaHne 2-ro pacrnpegerneHns Op- -

naHra u XapakTepuCTUKM KayecTBa CUCTEM
C ovepeaamu.

C OXUAaHneM.

13.2. Tembl (pasaenbl) AUCUUNIIUHBLI U BUAbI 3aHATUN:

Bugbl 3aHATMI (YacoB)

Ne HanmeHoBaHue pasgena guc- Jlabo- [CamocTo-
Jlek- | MMpaktn-
n/n LUMNSIUHBI paTop- [ATenbHas | Bcero
Lmn yeckmne
Hble | paboTa
01 BeeneHne. OCHOBHbIE TEPMUHDI > > > 6
n onpegeneHns.
02 | 3agaym nNMHENHOro NporpaMmmu- 4 > 4 10
pOBaHUs.
03 | OgHoKpuTepUanbHble TPaHC- > > 4 3

NOPTHbIE 3aJauyl.

04 | MHorokpuTepuanbHoOCTb. MHoO-
rokpuTepuanbHble 3agadn nu- 6 8 4 18
HEMHOro NPorpaMMMpPoOBaHKS.

05 | OueHka MHorokpuTepuanbHbIX
anbTepHaTtmB. MHorokputepu- 2 4 4 10
anbHasa Teopusa NONEe3HOCTH.

06 | OueHka MHOrokpuTepuanbHbIX

anbTepHatme. Metoabl ELEC- 2 4 4 10
TRE.

07 KnbepHeTtnyeckuni nogxon K 4 i 4 8
OMNCaHUIKD CUCTEM.

08 | AuHamn4yeckoe onnucaHue nH-

6 - 4 10

dOpMaLMNOHHbBIX CUCTEM

09 | OnucaHune NHOpPMaLNOHHBIX
NPOLIECCOB C NMOMOLLILIO TEOPUN 6 12 10 28
Mapkoga.

NToro 34 34 40 108

14. MeToan4yeckue ykasaHus ansa obyyarowmxcs no OCBOEHNI0 AUCLMUNIIUHDI:

B npouecce npenogaBaHua OUCUMNAMHBI UCMONb3YIOTCA TakMe BuAbl y4eBOHOM
paboTbl, Kak NeKuMM KU NpakTUYecKne 3aHATUS, a Takke pasnuyHble BUObl CamMoCTOs-
TenbHON paboTbl 0by4vatoLmxcs.




Memooduyeckue yka3aHusi K IeKUUOHHbIM 3aHSMUsIM

B xoae NeKkumMoHHbIX 3aHATUIA CTyAeHTaM HeoBXO0AMMO BHMMATENbHO ChyLlwaTh U
BECTM KOHCMEKTUpoBaHue yyebHoro maTtepuana. Obpawate BHUMaHME Ha onpegene-
HWUS, POPMYNMPOBKX, pacKpbiBalOLIME COAepKaHNE TEX UMK MHbIX SIBMIEHMI U MpoLec-
COB, HayyHble BbIBOAblI W NpakTuyeckme pekoMeHgaumn. XKenaTternbHO OCTaBUTb B pa-
Bo4unx KOHCNeKTax nosis, Ha KOTOPbIX AenaTtb NOMETKM U3 peKoMeHO4OBaHHOW nuTepaTy-
pbl, AOMOMHSAKOLWMWE MaTepuan NpocryLaHHON Nekunn Npyu camocToAaTensHOM pasbope
mMaTepuana, a Takke nogyepkmparolime ocobyo BaXXHOCTb TEX UM UHbIX TeopeTuye-
CKUX MonoxeHun. 3agaBaTb npenogasaTesniio YTOYHALWME BONPOCH! C LieNblo YACHEHNS
TEOpPEeTUYECKNX NONOXKEHUIN, pa3peLLEHNs CMOPHbIX CUTYaLUIA.

lMocne kaxgown nekuumn ctygeHTam pekoMmeHagyeTcs nogpobHo pasobpaTtb npoyu-
TaHHbIN TEOPETUYECKMN MaTepuan, BblydUTb BCe onpeaeneHnsa n opmynmpoBKN,
pasobpaTtb NpuUMepsbl, peLlleHHble Ha nekuun. MNMepen cneayowen nekumen obsisarens-
HO NOBTOPWUTbL MaTepuan npeabiayLien nekumm.

MpenogaBaTenb MOXeT (BbIGOPOYHO) NPOBEPUTL KOHCMEKTbI JIEKLIMNA.
Memooduyeckue pekomeHOauuu cmyOeHmam K rnpakmu4yecKuM 3aHImusim

BaxxHon cocTaBHOM YacTbio y4eOHOro npolecca B By3e SIBMSKOTCA NpakTUyYeckme
3aHATUA. NMpakTnuyeckme 3aHATUA TpebytoT NOMMMO 3HaHWI TEOPETUYECKOro MaTepmana
elle N HaBblKOB peLLEeHUs NPaKTUYeCKnX 3agad, U nomoratT CTyAeHTaMm rnybxe ycBo-
nTb y4ebHbI MaTepuan, NPUobpecTn NpakTUYECKne HaBblKM U HaBbIKM TBOPYECKOW pa-
60Tbl Hag y4ebHOM 1 Hay4YHOW NIUTEpPaTypPOMN.

lMepea NpakTU4ecKnM 3aHATMEM 06A3aTerlbHO NOBTOPUTL NIEKLWNOHHBIA MaTepu-
arn, OCHOBHbIE MOHATUSA MO TeMaM, U3y4nTb NPUMepHI.

B Havyane npaktnyeckoro 3aHATUS NPOUCXOAUT 0BCYyKAeHMe NPUMEpPOB 1 3adau,
PACCMOTPEHHBIX Ha MeKUMM UNKU BbiOaHHbIX NpenogasateneM Ans CamoCcToATeNbHOro
pasbopa. OTO BO3MOXHOCTb ANs CTYAEHTOB eLle pa3 o6paTuUTb BHUMAHNE HA HEMOHSAT-
Hble 4O CUX NOP MOMEHTbI 1 OKOHYaTeNbHO pa3obpathb ux. MNpenogasaTernib MOXeT (Bbl-
BGopOYHO) NPOBEPUTL 3aMUCKU C CAMOCTOATENBHO PELUEHHbIMW 3ada4yamu.

3aTtem HaumHaeTcsa onpoc No Teme, 0603HaYEeHHOW ANA AAaHHOM0 NPaKTUYeCcKoro
3aHATMA. B npouecce aToro onpoca CTyaeHTbl Nog pPyKOBOACTBOM npenogasatenst 6o-
nee rnyboKo OCMbICNINBAKOT TEOPETUYECKNE MONOXKEHNS MO TEME 3aHATUS.

Ha npakTtnyeckom 3aHATUN KaXabll ero y4acTHUK SOSKEH ObiTb FOTOBbIM K OTBE-
TaM Ha BCe TeopeTunyeckue BOMPOChI paccMaTpMBaeMon TeMbl B COOTBETCTBUE C TEO-
peTn4yeckuMm maTepuanom, AOBeAEHHbIM [0 CTYAEHTOB npenogaBaTenem, NposiBnsTb
MaKCMMarsbHY0 aKTUBHOCTb Mpu ux paccmoTpeHun. OTBeTbl LOMKHbI CTPOUTLCS CBO-
6ogHo, ybeautenbHo u aprymeHTMpoBaHo. [MpenogaBaTtens cneaut, 4YToObl OTBETHI
ObINN TOYHLIMU, NIOTMYHO NMOCTPOEHHBIMW N HE CBOAMSIUCH K YTEHWUIO KOHCNekTa. Heob-
X0OUMO, 4TOObI BbICTYNaKLWMIM NposBAn rnybokoe NoHMMaHWe Toro, O YeM OH roBO-
PUT, COMOCTaBMAN TEOpEeTUYECKUEe 3HaHUSA C UX MPAKTUYECKUM MPUMEHEHUEM ONs pe-
LeHnsa 3agad, bbin cnocobeH NpMBECTM KOHKPETHbIE NPUMEPbI TEX MOMOXEHUN, O KOTO-
pbIX paccyxgaeT TeoOpeTUYECKM.

B xome obcyxaeHunst TeopeTUdecKoro matepuana MOryT pasropeTbCsi Cropbl,
ANCKYCCUN, K y4aCcTUIO B KOTOPbIX AOJPKEH CTPEMUTLCA Kaxablv. [penogasatento Heob-
XOANMO BHMMATENbHO U KPUTMYECKN CrnylwaTb, nogMedyaTb HeLoCTaTkM U OWKnBKN, Kop-
PEKTMPOBaTb UX, N, ECNIN HYXXHO, BbICTYNUTb B ponu pedepu. MNMpu aTom o6patuTb BHU-
MaHWe Ha TO, YTO eLle He ObINo ckasaHo, UNKn nogaepXaTb U HanpaBUTb Ha pa3BUTUE
OpUrMHanNbLHOW MbICNU, BbICKA3aHHOW CTYAEHTOM.

B 3akntoueHne onpoca npenogaBaTerb, KpaTko pe3toMmnpyeT TeopeTndeckmin ma-
Tepun, HeobxoanMbIN ONs peLleHns 3aaau.

3aremM npucTynarT K pPeLleHU0 NPaKTUYecKUX 3agday, MUCMNonb3yst U3yveHHble
TeopeTnYeCKne NONOXEHNS.



lMnaHbl NpaKTUYeCKNX 3aHATUIN, X TeMaTurKa, pekoMeHayemas nureparypa, uenb
N 3agavn ee M3yvyeHus coobLiarnTcs npenogaBaTenieM Ha BBOAHbLIX 3aHATUAX MU B
MEeTOAMYECKNX YKa3aHUAX NO JaHHOW OUCLMMIIHE.

[Mocne npakTM4eckoro 3aHATUSA CTyaeHTy Heobxoaumo eule pa3 pasobpatb pe-
LUEHHbIE Ha 3TOM 3aHATUM NPUMEPbI, NOCIE Yero NPUCTYNUTb K BbINOSIHEHNIO JOMAaLUHe-
ro 3agaHus. Ecnv npu peweHun npumepos, 3afaHHbIX Ha OOM, BO3HWKHYT BOMPOCHI,
obsasaTenbHO 3afaTb Ha crieylolweM NPakTUYeCcKOM 3aHATUU WU B MPUCYTCTBEHHbIV
yac npenogasaTernto.

CamocTosaTenbHas yyebHaa OeaTenbHOCTb npegnonaraeT BbINOMIHEHWE criedy-
OLLUNX 3aaHUN:

1) camocToATENbHOE M3yYeHne y4ebHbIX MaTepuanos Mo pasgenam AMCuunuv-
Hbl C MUCNOMb30BaHMEM OCHOBHOM W AOMOMHUTENbHOW nuTepaTypbl, UHPOPMALNOHHO-
CMNpaBOYHbIX U NMOUCKOBbLIX CUCTEM, BbIMOMHEHME NPAKTUYECKUX 3afaHUIN, NOArOTOBKa K
NPaKTUYECKNM 3aHATUAM;

2) NoAroToBKY K TEKyLUUMM aTTecTauusam: npakTm4eckum pabotam 1 KOHTPOSbHOM
paboTe.

Bce BbINonHAeMble CTyAeHTaMU CaMOCTOATENbHO 3afaHus (BbINOSIHEHUE KOH-
TPONbHOW pPaboThbl U MNPAKTUYECKUX 3aZaHWNn) nNoasniexart nocrnenyowen NnposBepke npe-
nogasatenem. PesynbTaTbl TEKyLWMX aTTecTaumi ydnTbiBalOTCA npenogasatenem npu
npoBeaeHM MPOMEXYTOYHON aTTecTaunu.

15. NepeyeHb OCHOBHOM U AONONTHUTENBLHON NUTEpPaTypPbl, PECYPCOB UHTEPHET,
Heo6Xxo0AMMbIX AN OCBOEHUA AUCLUMUNNUHbBI:

a) OCHOBHasi nuTepaTtypa:

Ne

NcToYuHMK
n/n

MarnbixuH B.U.. Teopus npuHamus peweHul : nekyuu u 3ada4yu : y4ebHuk / B.U.
1. MarnbixuH, B.A. PoOuH ; BopoHex. eoc. yH-m .— BopoHex : 3damernbckul 0om
BlI'y, 2015 .— 321 c. : un., mabn. (17 3K3.)

Cawmkos, T. J1. Teopus npuHsmus peweHud : koHcriekm nekyut / T. J1. Camkos.
— Hoeocubupck : Hosocubupckuli 2ocydapcmeeHHbIlU mexHU4YecKul yHuUsepcu-
2. mem, 2010. — 107 c. — ISBN 978-5-7782-1538-2. — Tekcm : 31€KMPOHHbIU //
AnekmpoHHo-bubnuomeyHas cucmema IPR BOOKS : [caim]. — URL:
http://www.iprbookshop.ru/45447 .html

Uununoea E.A. VHhbopmayuoHHbIe mexHoIo2uUu 8 Mamemamuke. [OQNeKmpoH-
3. HbIU pecypc] : memod. nocobue. — 3neKkmpoH. daH. — BI'Y — Pexum docmyna:
https://math.vsu.ru/wp/?page_id=937.

JluHeliHoe npoepammuposaHue : y4ebHoe nocobue : [Ons cmyd. 2 u 3 K. cneyu-
anbHocmu "lpuknadHas MamemMamuka u UHghopmamuka" u HanpaeneHus "bu3s-
Hec-uHgbopmamuka" OHesHoU u sedepHeli hopMbl 0byyeHUsT hbaK. rpuknadHoul
MamemamuKku, UHQhoOpMamuKku U MexaHuKu BOpoHex. 20c. yH-ma : Ons crneyu-
4. anbHocmu 010501 - lpuknadHass mamemMamuka u UHgopmamuka u Harnpaere-
Hus 080700 - busHec-uHgpopmamuka] / BopoHex. aoc. yH-m ; cocm.: A.5A. ACHU-
Ha, H.I'. AcHuHa .— BopoHex : M130amernbcko-ronuepaguydeckuli ueHmp Bopo-
HeXCcKo20 e2ocydapcmeeHHo20 yHugsepcumema, 2011 .— 62 ¢. — bubnuoep.: c.
62.

UWenyxuH O.U. ModenuposaHue uHopMayUuoHHbIX cucmem : y4ebHoe rnocobue
0nss cmyd. 8y308, 0byy. o cneyuansHocmsam 20090 "Cemu u cucmembl KOMMY-
5. mauyuu" u 201000 "MHozokaHan. menekommyHukay. cucmemsi”/ O. U. LLlenyxuH,
A. M. Teusikwes, A. B. OcuH ; nod Hay4. ped. O. W. lllenyxuHa .— M. : CAVIHC-
[TPECC, 2005 .— 367 c. : un. (1000 3K3.)



http://www.iprbookshop.ru/45447.html
https://lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=2893&TERM=%D0%A8%D0%B5%D0%BB%D1%83%D1%85%D0%B8%D0%BD,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

AneasuHos 3.K. AHanu3 u KoMmrnbtomepHoe modenupogaHue UHGHOPMaUUOHHbIX
npoueccos u cucmem : [yyebHoe nocobue 051 cmyd. 8y308, 0byy. ro crneyuarib-
Hocmu 080801 "lpuknad. uHpopmamuka"” u Op. MexoucyunnuHap. creyuarib-
HocmsamMm] / 3.K. Anea3uHos, A.A. Cupoma ; nod obuw. ped. A.A. Cupombi .— M. :
Huanoe-MU®U, 2009 .— 416 c. : un . (50 3K3.)

6) gon

OJTHUTEJIbHad nurepartypa.:

Ne
n/n

NcTouHMK

Jlapuyee O.U. Teopusi u MmemoOdbl NPUHAMUS peweHul, a makxe XpoHUKa Co-
6bimuti 8 BonwebHbix CmpaHax : Y4ebHuk dnsi cmyd. gysoe / O. Y. [lapuyes .—
M. : Jlozoc, 2000 .— 294,[1] c. : un.,mabnn.

Jlapuyes O.U. Teopusi u memoOdbl NMPUHAMUS peweHul, a makxe XpoHuKa co-
6bimut 8 BonwebHbix CmpaHax : YdyebHuk 0nsi cmyd. sysos / O. Y. Jlapuyes .—
2-e u30., nepepab. u don. — M. : Jlozoc, 2002 .— 390, [1] c. : un., mabn
Jlapuyes O.U. Teopusi u MemoOdbl NPUHAMUS peweHul, a makxe XpoHuUKa co-
6bimuti 8 BonwebHbix CmpaHax : Y4ebHuk dnsi cmyd. gysoe / O. Y. Jlapuyes .—
— U30. 3-e, nepepab. u don. — M. : ®usmamkHueaa : Jloeoc, 2006 .— 390, [1] c.
;un., mabn.

lMemposeckut A.B.. Teopusi npuHsmus peweHud : [y4ebHUK 0nsi cmy0d. 8y308,
obyy. no cneyuanbHocmMu "Asmomamu3upogaHHbie cucmemMbl 0bpabomku UH-
opmayuu u ynpasneHuss" HanpasneHus nodzom. "IHhopmamuka u ebl4ucsiu-
menbHas mexHuka"] / A.b. lNempoeckuli .— M. : Akademus, 2009 .— 398, [1] c. :
usn., mabrn.

[abacos P.®. MemoOdbi nuHeliHo20 npoepammuposaHus. Y. 1. Obwue 3adayu /
P.®. abacos, ®.M. Kupunnosa .— MuHck : 130-eo0 bI'Y um. B.U. JleHuHa, 1977
— 173,[1] c. : un.

10.

[abacos P.®. MemoOb! fiuHelHo20 rpospammuposaHus. Y. 2. TpaHcropmHsbie
3a0ayu / P.®. abacos, ®.M. Kupunnosa .— MuHck : U30-eo BI'Y um. B.U. Jle-
HuHa, 1978 .— 238,[1] c. : un.

11.

YepHbiwos K.U. JluHeliHoe ripoepammuposaHue : mekcmbl nekyut / K.U. Yep-
Hbiwos, I []. YepHbiwosa ; BopoHeX. 2oc. necomexH. akad. — BopoHex, 2006
— 47 c. :un., mabn. — bubnuoep.: c. 47 .

12.

BeHdpos A.M. Case-mexHonoauu : co8peMeHHbIe Memodbl u cpedcmea MpoeK-
mupoeaHusi UHgopmayuoHHbIx cucmem / A. M. BeHOpos .— M. : @uHaHCbI U
cmamucmuka, 1998 .— 175, [1] c. : cxem., mabi.

B) MHGPOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble PeCYpChl:

Ne
n/n

McToYHUK

1.

AnekmpoHHbIU kamaroa HayuyHou 6ubriuomeku BopoHexckoeo eocydapcmeeH-
Hoeo yHusepcumema. — (http // www.lib.vsu.ru/)

2.

http://www.math.vsu.ru — ogpuyuanbHeIl caim Mamemamu4yecKoao ¢hakyribme-
ma Bl'Y

3.

Google, Yandex, Rambler

16. MNepeyeHb y4eOHO-MeTOAMYECKOrO obecneyvyeHUs ANs caMOCTOATENbHOW pa-

0OThI:

Kypc aucumnnumHbl NOCTPOeH Taknum obpasom, YTobbl NO3BOMNUTL CTyAEHTaM Mak-

CMMarnbHO NPOSABUTL CNOCOBHOCTL K camocTosTensHon pabote. [na ycnewHon camo-
cTosATeNbHOM paboThbl NpeanonaraeTcsl TECHbIN KOHTAKT C npenogasaTenem.



https://lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=3305&TERM=%D0%90%D0%BB%D0%B3%D0%B0%D0%B7%D0%B8%D0%BD%D0%BE%D0%B2,%20%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D1%82%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=2893&TERM=%D0%93%D0%B0%D0%B1%D0%B0%D1%81%D0%BE%D0%B2,%20%D0%A0%D0%B0%D1%84%D0%B0%D0%B8%D0%BB%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=2893&TERM=%D0%93%D0%B0%D0%B1%D0%B0%D1%81%D0%BE%D0%B2,%20%D0%A0%D0%B0%D1%84%D0%B0%D0%B8%D0%BB%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=2893&TERM=%D0%A7%D0%B5%D1%80%D0%BD%D1%8B%D1%88%D0%BE%D0%B2,%20%D0%9A%D0%BE%D1%80%D0%BD%D0%B5%D0%BB%D0%B8%D0%B9%20%D0%98%D1%81%D0%B8%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=2893&TERM=%D0%92%D0%B5%D0%BD%D0%B4%D1%80%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/%29

N3y4eHne gucumnnuHbl criegyeT HaunHaTb ¢ NpopaboTkn HacToswen paboyen
nporpamMmmbl, ocoboe BHUMaHWE, yaenss uensam 1 3agadyam, CTPyKType 1 cCoaepxaHuto
Kypca.

CtynoeHTam pekomeHayeTca nony4ntb B Gubnmorteke y4ebHyto nutepaTypy no
ANcumMnnnHe, Heobxoammyto onst apdeKTMBHON paboThbl Ha BCEX BUAAX ayANTOPHbIX
3aHATUN, a TaKKe ANA CaMOCTOATENbHOM paboThbl NO U3yYEHUIO ANCUUMNIINHDI.

CBO€EBpPEMEHHOE 1 Ka4YeCTBEHHOE BbIMOMHEHNE CaMOCTOATENbHOW paboThbl 6a3n-
pyeTcsa Ha cobnogeHnn HaCTOALMX PEKOMEHOAUNN N N3yHYEeHNN PEKOMEHOOBAHHOMW Nn-
TepaTtypbl. CTyAeHT MOXET JOMOMHUTL CIMCOK MCNONb30BaHHOW NMTEpPaTypbl COBpe-
MEHHbIMW UCTOYHNKaMW, He NpeACTaBeHHbIMU B CIMCKE PEKOMEHO0BAaHHOWM nuTepary-
pbl, N B AanbHENLLEM NCMNOMb30BaTb COOCTBEHHbIE NOATOTOBSIEHHbIE Y4EOHbLIE MaTepu-
anbl NPU HaNMCaHWN KypCoBbIX N AUNNIOMHbIX PaboT.

YcneLwHoe 0CBOeHME Kypca npeanonaraeT akTUBHOE, TBOPYECKOE yYacTue CTy-
AEeHTa nyTem nnaHoMepHOW, NOBCEAHEBHOM PaboTbI.

Ne
NcToYHMK
n/n
JluHeliHoe npoepammuposaHue [BreKmpoHHbIU pecypc] : y4ebHoe rnocobue :
[0ns cmyd. 2 u 3 k. cneyuanbHocmu "lpuknadHas Mamemamuka u UHgopma-
muka" u HanpasneHusi "busHec-uHgopmamuka" OHe8HOU U sedYepHel hopMbl
1 obyyeHus ¢hak. npuknadHol MamemMamuku, UHGbopMamuKu U mexaHuku Bopo-

HeX. 2oc. yH-ma : 0ns cneyuanbHocmu 010501 - [NpuknadHasi mMamemamuka u
uHgopmamuka u HanpaeneHus 080700 - busHec-uHgpopmamuka] / BopoHex.
2oc. yH-m ; cocm.: A.A. AcHuHa, H.I. AcHuHa .— BopoHex : UTL BI'Y, 2011. —
Pexxum docmyna: http://lwww.lib.vsu.ru/elib/texts/method/vsu/m11-95.pdf

BeHOpos A.M. lNpoekmuposaHue rpozpaMmMHo20 obecriedeHuUs: IKOHOMUYECKUX
UHGOpMaUUOHHbIX cucmeM : Y4ebHuUK 05 cmy0Q. 3KOH. 8y308, 0byuy. ro creyu-
2 anbHocmsam "lpuknadHas uHgopmamuka (o obn. )" u "lpuknadHas mMame-
mamuka u uHgpopmamuka" / A.M.BeHdpos .— M. : @QuHaHCbl U cmamucmuka,
2000 .— 347,[1]c. : un., mabnn.

lNonoxeHue 06 opeaHu3auuu camocmosimersibHoU pabombi obydYarowuxcs 8
BopoHexckoMm 2ocydapcmeeHHOM yHUsepcumeme

17. Obpa3soBaTenbHble TEXHONOMMU, UCNONb3yeMble NMpPU peanu3aumum y4yeOHoM
OUCLUMNIUHBLI, BKNOYasas AUCTaHLUMOHHble obpa3soBaTtesnbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

OcyulecTBnseTca MHTEpaKTMBHAsA CBA3b C NpenogaBaTerieM 4Yepes CeTb UHTep-
HeT, NPOBOAATCA MHAMBMAYANbHbIE OHMANH KOHCYNbTauun. JIEKUMOHHbIE U NpaKTuye-
CKWe 3aHATMSA BedyTCs C NpUBieYEHNEM MYNbTUMEANNHBIX TEXHONOrMn. MNpakTuyeckue
paboTbl BbINOMHAIOTCA HA KOMMbIOTEPHOM TEXHWKE C MCMOSIb30BAHNEM Pa3fIMYHbIX WH-
POpPMaLMOHHbIX TEXHOOMU.

lMNepeyeHb Heo6Xxo0QMMOro NporpaMmMHoOro obecneyeHuns: onepaunoHHasi cuctema
Astra Linux, Windows, Microsoft LibreOffice, 6pay3sep Mozilla Firefox, Opera wunu
Internet Expolorer, Lazarus, Free Pascal, Calc (anekmpoHHbie mabnuykl), 3KpaH, HOyT-
OyK, MynbTUMENanpoeKTop.

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne QUCLUUNIUHDI:

[na npoBeaeHWst NEKUMOHHbIX U NPAKTUYECKUX 3aHATUIN UCNOMb3YHTCS ayanTo-
pPUKN, KOMMbIOTEPHbIE  KIACCbl, COOTBETCTBYHOLUME OEWNCTBYHOLUMM  CaHUTaAPHO-
TEXHUYECKMM HOPMaM M1 NPOTMBOMNOXaPHbLIM NpaBuniam, 3KkpaH, HOyTOyK, MynbTumMeana-
NpPOEKTOp.



https://lib.vsu.ru/cgi-bin/zgate?follow+2893+RU%5CVSU%5Celectr%5C683%5B1,12%5D+rus
https://lib.vsu.ru/cgi-bin/zgate?follow+2893+RU%5CVSU%5Celectr%5C683%5B1,12%5D+rus
https://lib.vsu.ru/cgi-bin/zgate?follow+2893+RU%5CVSU%5Celectr%5C683%5B1,12%5D+rus
https://lib.vsu.ru/cgi-bin/zgate?follow+2893+RU%5CVSU%5Celectr%5C683%5B1,12%5D+rus
https://lib.vsu.ru/cgi-bin/zgate?follow+2893+RU%5CVSU%5Celectr%5C683%5B1,12%5D+rus
https://lib.vsu.ru/cgi-bin/zgate?follow+2893+RU%5CVSU%5Celectr%5C683%5B1,12%5D+rus
https://lib.vsu.ru/cgi-bin/zgate?follow+2893+RU%5CVSU%5Celectr%5C683%5B1,12%5D+rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-95.pdf
https://lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=2893&TERM=%D0%92%D0%B5%D0%BD%D0%B4%D1%80%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

KomnbloTepPHLIN KNnacc:

Ubuntu (6ecnnaTHoe n/mnu csobogHoe Mno, NUUEH3ns:
https://ubuntu.com/download/desktop)

Visual Studio Community (6ecnnatHoe w/unu cBobogHoe [10, nuueH3us
https://visualstudio.microsoft.com/ru/vs/community/)

LibreOffice (GNU Lesser General Public License (LGPL), 6ecnnatHoe w/vnu
cBobogHoe MO, nuueHsusa: https://ru.libreoffice.org/about-us/license/)

394018, r. BopoHex, nnowaab YHuBepcuteTckas, 4. 1, nowm. |

[ns camocTosTenbHon paboTbl NCMONb3YHTCA KNacCbl C KOMMNbIOTEPHON TEXHMW-
KOW, OCHaLleHHble HeOBXOAMMbIM NPOrpaMmHbIM obecneveHmeM, aNeKTPOHHbIMU yYeh-
HbIMM NOCOBUAMM U 3aKOHOAATESbHO-NPABOBOM N HOPMATMBHOM NMOUCKOBOW CUCTEMOMN,
NMELNIN BbIXO B rnobanbHyo ceTb.

19. OueHo4YHbIe cpeacTBa AN NpoBeAeHUsA TeKyLwen U NPoOMeXyTO4YHOM aTTecTa-
11717k

MopsaoK OUEeHKN 0CBOEHMS oByYaroLmnmMmcs y4ebHoro matepumana onpegens-
eTCs coaepXaHnem crieayrLwmnx pasaenos ANCUUNIINHDIL

Ne HavnmeHoBaHue Komne- Tg';@ll/')'(gé_
-~ pasgena gucum- TeH- OueHou4Hble cpeacTBa
n/n CTUXEHUS
NNUHLI (MOAY”A) una(mn) KOMMETEHLINN
BeepneHne. OcHoB-
1. | Hble TEepMUHbI U MK-2. MK-2.2. YCTHbIN onpoc
onpegenexus.
3agayun  NMHENHOro MK-2.1. KoMAneKT 3aaanmii
o, | MPOTPaMM1poBa- rK-2. K-2.2. npakTuyeckon pa6oTbl Ne1
" | Hu4. MK-3. MK-3.1. Onpoc h
MK-3.2.
OpHokputepuarnb- MK-2 MK-2.2. KomnnekTt 3agaHum
3. | Hble TpaHCcnopTHble I'IK-3. MK-3.1. npakTn4yeckon padoTtbl Ne2
3agayn. ' MK-3.2. Onpoc
MHorokpuTepuarno-
HOCTb.  MHOrokpu- MK-2 MK-2.2. Komnnekt 3agaHumn
4. | TepnanbHble 3aja- I'IK-3. MK-3.1. npakTnyeckon padoTtbl Ne3
Y FIMHEWMHOro npo- ' MK-3.2. Onpoc
rpamMMMpOBaHKS.
OueHka MHOrokpu-
I:Eﬂ::::blx MH?)J:Z: MK-1. MK-1.3. KomnnekTt 3agaHumn
5. : MK-2. MK-2.2. npaktmnyeckon pabotbl Ned
KpuTepanHas MK-3. MK-3.2. Onpoc
Teopua  MonesHo-
CTW.
%E)e.,gfbﬂ;om;ﬁ:: MK-1. MK-1.3. KomnnekT 3agaHun
6. MK-2. MK-2.2. npakTmnyeckon paboTol Ne5
TepHaTmB. MeToabl nK-3 nK-3.2 Onpoc
ELECTRE. ' o
KubepHeTuyeckumi MK-1. MK-1.3.
7. | nogxo4 K onucaHuo MK-2. MK-2.1. YCTHbIN onpoc
cUcTeM. MK-3. MK-3.1.
8 [nHamunyeckoe MK-1. MK-1.3. YCTHbIl ONPOC
" | onucaHne unH@op- | [K-2. MK-2.1.
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NHauka-

HavnmeHoBaHve Komne-
rlﬁ pasgena gucum- TeH- Tcﬂag:("e)l_ﬁ"&' OueHouHble cpeacTBa
NNnHLI (MOAYIA) Lumnsa(mn) KOMMETEHLINN
MaLMOHHbIX CUCTEM MK-3. MK-3.1.
OnucaHue wnHop- MK-2.1 o
MALIMOHHBIX npo- | MK-2. L npoc no pesyrnbTaTtam Bbl-
9. MK-3.1. NOMHEHNS NpakTU4eckmx paboT
LIeCcCOB C MOMOLLIbIO MK-3. MK-3.2 N6 — Ne10
Teopun Mapkosa. T
MpomexyTovHas aTTectaums KM K 3a4eTy
doopma KOHTpoOss — 3a4eT

20. TunoBble OLEHOYHbIe CpeaAcTBa U MeToAuYecKue MaTepuansl, onpeaensio-
lme npoueaypbl OLeHUBaHUSA

20.1 TeKywWMN KOHTPOISb yCNeBaeMocTu

KoHTpornb ycneBaemocTv Mo AUCUMUNNMHE OCYLLECTBMSIETCS C NOMOLbIO creay-
tOLLIMX OLLEHOYHbIX CPeacCTB:

Mepe4yeHb NpakTUYECKUX 3aAaHUN
Tema 1

1. MNoctponTb rpaduk PyHKUUKM C NOoMOLLbI TabnmMyHOro npoleccopa, onpeae-
NUTb cpeaHee 3HavYeHne

a) f(x):sinx2+cosx—1; 6) f(x):sin(log5(x)+\5/x3)+5;
Xx+1
_ f(x)=5-In—
a) f(x)_x2+cosx+8x; . 2) x—1

2. PewunTb anrebpanyeckoe ypaBHEHME C nomMoLubko HaacTtporku «lNogbop na-
pameTpa»

a) X' —6x+5=0. ) X’ +5x+6=0. gy X +2x-3=0, ) X ~9x+8=0.
o) X' —6x=7=0; g) X" =9x+14=0.5) X" +6x-7=0, 5y x* -3x-4=0
3. PewnTb anrebpanyeckoe ypaBHeHWe C MOMOLLbIO HAACTPOKK «Peluarenby
a) X' —6x+5=0. ) X" +5x+6=0. gy X" +2x-3=0. ) X’ -9x+8=0,
o) X —6X=7=0. ¢) X" ~9x+14=0.5) X’ +6x-7=0. 3y x" ~3x-4=0

f(x)=x*+cos3x—1,

Tema 2
1. PewnTb 3agady NMHENHOro NnporpaMmMupoBaHus rpadouyeckum MeTogom



X, +3X, = max;

2X, —5X, = max;

X, +3X, = max;

X, + X, =2, 10x, +3x,-30=0,
—4x, + 3%, <12,
—X, + 2%, <4, X, =X, +520,
a) 6) | X +2X, =8, B)
4% +2X, <8, X, +X,-10<0,
<6 0<x <6, oy <0
=5 0<x,<5. TR
X, =20,x, >0. X, =20,x, >0.
2. Pewntb 3agayy NUHEWHOrO MPOrpaMMMPOBAHUSI C MOMOLLbIO HAOCTPOWMKM
«PelwaTenb»
X, +X, > max; X —4X, - max;
—2X, +4x,<8, [—x +X,—3>0, 2X3 = X —> min;
e Rt 2% + Xy <6,
o | P47 2% 20 14 =2% 2220, — X +3%, >3,
X, +3X, >3, X —X,—1>0, 3% +2X; 23,
X; — X, <0,
X, = 0. X, 20,x, >0.
Tema 3
PelunTb 0QHOKpUTEPUATIbHYHO TPAHCMOPTHYO 3ada4dy
|BapmaHT1 | |BapmaHT2 | |BapmaHT3 |
51 J22]1o]r 20 | [17]20][2g]26]25 ][[15 |
21]18]11)a B 20 | [3 Ja ][5 25|24 25 ]
26]20]23][26]24 20 | [19f2 ][22]a |23 a5 ]
e e o ) e e ) N
[offioffroffrefa ™ [feaffeaffiafie ™ [2zfzfzla
Tema 4
PeLlwnTb MHOrOKpUTEPManbHyt TPaHCMNOPTHYIO 3agady
3aTpaTbl besonacHoctb  KomdopTtabenbHOCTb
MM | 51 | 52 | S3 | S4 |3anace| S1| S2 | S3|s4|s1|s2| s3] s4
MNocTaBLwn
w1 2 2 | 2| 4 15 4 4 4 | 8 9]19]|9 |7
W2 3 1 1] 3 25 6 2 2 | 6| 8 10|10 | 8
W3 3 6 | 3| 4 20 6 12 | 6 | 8 | 8| 4|8 |7
MoTpebHocTs | 20 | 12 | 5 9
3aTpartbl besonacHoctb  KomdopTtabenbHOCTb
oMM | 1 | s2 | 53| S4 |sanace| S1| S2 | S3|s4|S1|S2|s3|s4
MocTaBLun
w1 4 3 | 3 1 8 8 6 6 | 2|6 | 5|5 |10
W2 3 2 | 4| 8 11 6 4 8 |16 | 5 | 7 | 4 |1
W3 5|46 3| 16 |10| 8 |12| 6 | 3 | 6 | 2 | 5
MoTpebHocTb | 4 9 9 | 13

Tema 5



MeToooM aHanNMTUYECKOW nepapxnv onpeaenntb Hauny4ly anbTepHaTuBy

BapuaHT nepeBo3ku A
Kputepum 1 5 3 7
3aTtpaTbl -206 -500 -228 -354 0,34
besonacHoCTb 412 1000 456 708 0,409
KomdopTabenbHoCTb 1481 1211,45 1833 1719 0,251
BapunaHT nepeBo3ku A
Kputepum 1 5 3 7
3aTparbl -611 -438 -800 -320 0,28
besonacHoCTb 880 532 310 490 0,1
KomdgopTabenbHOCTb 1516 2000 1400 1815 0,62
BapuaHT nepeBo3ku A
Kputepum 1 5 3 7
3artpaTbl -170 -411 -502 -600 0,4
besonacHoCTb 506 318 470 292 0,25
KomdopTabenbHoCTb 828 1472 782 1186 0,35
Tema 6
Ncnonbays metoq ELECTRE 1onpegennTtb Hannyylwyo anbTepHaTmMBy
KpuTepnn BapunaHT nepeBo3ku A
1 2 3 4
3artpaTbl -206 -500 -228 -354 0,34
besonacHoCTb 412 1000 456 708 0,409
KomdopTabenbHoCTb 1481 1211,45 1833 1719 0,251
BapunaHT nepeBo3ku A
Kputepum 1 5 3 7
3aTpartbl -611 -438 -800 -320 0,28
besonacHoCTb 880 532 310 490 0,1
Kom@opTabenbHoOCTb 1516 2000 1400 1815 0,62
BapunaHT nepeBo3ku A
Kputepum 1 5 3 a
3artpaTbl -170 -411 -502 -600 0,4
besonacHoCTb 506 318 470 292 0,25
KomdopTtabenbHoCTb 828 1472 782 1186 0,35
Tema 9

1. CreHepupoBaTtb Cry4ariHbIl NOTOK BbI3OBOB, pacnpederneHHbiX Mo nokasa-
TENbHOMY 3aKOHY C NapamMeTpoM A, MPOBECTU CTaTUCTMYECKYID 0O6paboTKy MOMyYEeHHbIX
pesynbTtaTtoB. OnpeaennTb XxapakTepPUCTUKN NOTOKA.

2. CreHepupoBaTb ABa Cry4anHbIX NOTOKa BbI30OBOB, pacnpederieHHbIX Mo noka-
3aTenbHOMY 3aKOHY C napameTpamMu A1 U A2, HAUTU CyMMapHbIn NoTok. Onpenenntb
XapaKTEPUCTMKM NOSTyYEHHOro NoToka. CpaBHUTL Acym U Awmop.

3. [na V-kaHanbHOW CUCTEMbI MaccOBOro 06CnyXMBaHUS C ABHbIMW NMOTEPSIMHU,
Ha BXO4 KOTOPOW NOCTynaeT NOTOK C MHTEHCMBHOCTLIO A ONPeAenuTb XapakTepUCTUKN
KayecTBa 06Cny>KMBaHNS.



4. Ina V-kaHanbHOW CUCTEMblI MaccOBOro 0B6CNyXMBaHUS C SAIBHbIMW NOTEPSAMU U
3afjlaHHbIM BpeMeHeM 06CnyXnBaHus 3asBKW, HA BXOA4 KOTOPOW MOCTyNaeT NoTOK C MH-
TEHCMBHOCTLIO A. lNMpouecc obcnyxmBaHua MoaenupyeTcs No nokasaTterbHOMY 3aKOHY
pacnpegenexus. OnpegennTb XapakTepPUCTUKM KadecTBa 06CnyXnBaHus.

5. Ansa V-kaHanbHOW CUCTEMbI MaccoBOro Ob6CnyXMBaHUsA C ovepenbto, Ha BXOA
KOTOPOM MNOCTYNaKT MOTOKM C PasfIM4HOM MHTEHCUBHOCTbIO Ai. Mcnonb3yss BTOpYO
dopmyny 3pnaHra, onpeaennTb YMCNO KaHanoB obcnyxmBaHus, obecneynBaroLmx 3a-
AaHHYI0 BEPOATHOCTb OXungaHus P.

OnuncaHune TexHonormm npoBeaeHnA

TeKyLmin KOHTPOSb NpeacTaBnsieT cobon NpoBepKy yCBOEHMS y4ebHOro matepu-
ana TeopeTUYecKoro U NPakTUYeCcKoro xapakrepa, perynspHo ocyLleCcTBAsSeMyo Ha 3a-
HATUSAX.

3agaHve Onsa TeKyllero KOHTPONs M NpoBefeHUs NPOMEXYTOYHOW aTTecTauun
AOMMKHbI BbITb HANpaBreHbl Ha OUeHUBaHUe:

1. YPOBHSI OCBOEHUS TEOPETUYECKUX U NPAKTUYECKUX MOHATUI, Hay4HbIX OCHOB
npodeccnoHanbHoN AeATENbHOCTH;

2. cTeneHn roToBHOCTU oby4yatoLleroca NpUMEHATb TeopeTUdeckne 1 npakTuye-
CKMe 3HaHWA N NPodeCcCUoHarbHO 3Ha4YUMY MHGOpPMaLMo, CHOPMUPOBAHHOCTU KO-
THUTUBHbBIX YMEHWIA.

3. NpuobpeTeHHbIX YMEHUW, NpodhecCnoHanbHO 3HauYuMbIX Ang npodeccuo-
HanbHOW OeATEenbHOCTN.

TeKyLUMA KOHTPOSb NpeAHa3HadYeH N9 NPpOBEpPKM xoda U KavyecTBa (popmMupo-
BaHWUS KOMMNETEHUMN, CTUMYNNMPOBaHUs y4ebHon paboTbl 0Oy4yaeMbiX U COBEPLUEHCTBO-
BaHNA METOAMKN OCBOEHUS HOBbIX 3HaHUn. OH obecneynBaeTcs NpoBeAeHNneM OnpocoB
No TeopeTMyecKoMy MaTtepuany u onpocam no pesyrbTatam BbIMOMHEHUS MNpaKTuye-
CKMX pabor.

[Mpn TeKyLiemM KOHTpOfe YpOBEHb OCBOEHWUS y4ebHOW OMCUMMNNAWHBI U CTENEHb
C(OOPMUPOBAHHOCTU KOMMNETEHUMN ONpenensoTCs OLEHKaMU «3a4TeHO» U «He3adTe-
HO».

Ecnu Tekywaa atrectaumsa NnpoBOoAUTCA B AUCTAaHUUMOHHOM chopmaTte, TO y
oby4yarowmnca obssaTesnibHO AOMKEeH UMeTb KOMNbITEP, MUKPOMOH, Kamepy, He-
o6xoanMble NnporpaMMHble CpeacTBa U MH(pOPMaLMOHHbIE TEXHONOrMn onsa pea-
nu3aumm pelleHUs npakTtuvyeckux dagayv. Ecnm y obyyvarouwerocs oTcyTcTByeT He-
obxoammoe obopyanoBaHue, TO OH 06513aH cooOWUTL NpenoagaBaTento o6 3ToM 3a
3 CyTOK.

TpeboBaHus K BLINOSTHEHUIO 3a4aHUI (LUKanbl U KpUTEPUN OLIEHNBAHWUS)

Mpw NpoBeaeHUM TEKYLLLErO KOHTPOMS YCNEBAEMOCTM MCNOMb3YTCA creaytoLme
nokasaTenu:
1) 3HaHWe OCHOBHbIX NMOHATUIA U METOOOB;

2) HaBbIKM MOCTPOEHUS MaTeEMaTUYECKON MOAENW;

3) onTUManbHOCTb X0A4a peLueHus;

4) ymeHue NCnosrib3oBaTb CTaHAAPTHbIE METOAb! AN1S peLleHns TUMOBLIX 3a4au;
5) HaBbIK/ NPUHATUA peLUeHNA Uu AENCTBUMN;

6) noruka nsnoxeHus.

LLikana oueHnBaHusA:
3a4yTeHo: BbIMOMHEHNE 3a4aHMA N OTBETHLI B XOA4E OMNpoca COOTBETCTBYHOT nepe-
YUCNEHHbIM NokasaTensm, obyyarLwmnca gaeT oTBETbl Ha AOMNONHUTENbHbIE BOMPOCHI,



MOXET ObITb HE COBCEM MOJHbIE. [leMOHCTpUpyeT YMEHNE peluaTtb 3agadn, BO3MOXHO C
HEKOTOpPbIMM OLLIMOKamMu.

He 3a4yteHO: B xo4e onpoca OTBeTbl 00y4aroLerocss He COOTBETCTBYIOT HM Of-
HOMY M3 nepedncrieHHbIX nokasaTtenen. Obyyarowmnnca geMoHCTpupyeT dparmeHTap-
Hble 3HaHUS U YMEHUSI U UX OTCYTCTBUE.

20.2 NMpomexyToyHasa aTrectauusa

lMpomexyTodHas atTecTtaums npoBOAUTCA B cooTBeTCcTBUM C [lonoxeHwem o
NPOMEXYTOYHOW aTTecTaumm obyvaroLmxcsa no nporpaMmmam BbicLlero o6pasoBaHus.

MpomexyToyHas aTTecTauuma npegHasHadeHa ons onpeaeneHnsa ypoBHSA OCBO-
eHus Bcero obbema yyebHoOM AmcunnnuHbl. MNpomexyToyHasa aTTecTauus no Aucuum-
nnuHe «NHoOpMaLMOHHbIE TEXHONOMMM B MaremMaTtuke» NpoBOANTCA B opMe 3adeTa,
OCYLLEeCTBNAETCS, KaK NpaBuIio B KOHLE ceMecTpa.

MpomexyToyHas aTTecTaumst no AMCUMNINHE OCYLLECTBISIETCA C MOMOLLbIO Cre-
AYOLLMX OLLEHOYHbIX CPeACTB:

MepeyeHb TeopeTUYECKUX BOMPOCOB K 3a4eTy

UTto Takoe cuctema, anemMeHT, nogcmcrema?
[anTe onpegeneHne CTpyKTypbl CUCTEMbI, MHOTOMEPHOCTb CUCTEMBI.
UTto npeactaensieT cobon Teopmnsa nogoodusi.
Ha3oBuWTe OCHOBHbIE Knaccbl BUOOB MOAENTMPOBaHUSI.
OcHoOBHble 3aga4v Teopun MHAPOPMALMOHHBIX CUCTEM.
Bo3MoXHOCTM TabrIMyHbIX peaakTopos Npu paboTe ¢ PyHKUMAMN.
MaTtematnyeckune yHKLMM TabNIMYHbIX NPOLIECCOPOB.
Jlornyeckune pyHKLMM TabNIMYHBIX NPOLIECCOPOB.
PelweHune ypaBHeHUI ¢ noMoLLbio HaacTporkn «Moabop napameTpa.
10. PewweHune ypaBHEHUIN C MOMOLLbLIO HAACTPONKKN «PeluaTtenby.
11. dopmynupoBka 3agay IMHENHOro NPorpaMMnUpPoOBaHUS.
12. Knaccudukauyus sagay NMMHENHOIO NPOrpaMmMuUpoBaHus.
13. PeweHune 3agay NnMHENHOro NporpaMMmMpoBaHuns rpadpuyecknm MeTogoM.
14. MNMopanok pelleHns 3agad IMHENHOro NPorpaMMmnMpoBaHnA.
15. MNocnepoBaTenbHOCTb peleHns 3agad  JIMHEWHOro  NporpamMmmMuMpoBaHns
cpeacteamu LCalc.
16. OcHOBHble aTanbl peleHns 3agay nccrnegosaHus onepauuin.
17. Knaccun4yeckasi nocTaHOBKa TPAHCMNOPTHOW 3aa4u.
18. MaTemaTu4deckas hopMynMpoBKa KIaCCUYEeCKOM TPAHCMNOPTHOM 3a4a4n.
19. MNMopsanok peleHnsa Knaccmyeckon TPaHCMOPTHOW 3adadn ¢ nomoulbio Pewa-
Tena LCalc.
20. MHorokpuTepuasnbHble peLleHnst Npu 06 BbEKTUBHBIX MOAENSIX.
21. MNogxon nccnegoBaHus onepawmin.
22. B yem nposaBnAeTcss MHOrOKpUTEPUarbHOCTb.
23. [NocTtaHoBKa MHOrokpuTepuarnbHOW 3agadn IMHENHOro NPorpamMMmnpoBaHUS.
24. YenoBeko-MalUMHHbIE Npoueaypsbl.
25. Knaccudpukauna HUMI
26. Meton STEM.
27. BecoBble KOAhPULINEHTBLI BaXXHOCTU KpUTEPUEB.
28. Kakne BcTpoeHHble dyHKumMn Excel ucnonb3oBanucb B Xo4e BbIMOMHEHUA
nadopaTtopHon paboTbl.
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29. lMosAcHnTEe 0COBEHHOCTM MaT MOAENM MHOrOKpUTapuanbHON TPaHCNOPTHOWN
3agayn.

30. HasoBuTe ocHOBHbIe aTanbl YMIT STEM.

31. Kakas cBepTka ucnonb3oBanacb npu gopmmpoBaHmMm rnobanbHOro Kpute-
pus.

32. HasoBuTe ocHoBHble aTanbl MAW.

33. dopmyna aAna pacyeta KOMMOHEHTOB COOCTBEHHOINo BeKTOopa MaTpuubl
CpaBHEHUS.

34. CKOMNbKO MepapxXmyeckux YpOBHEW WUCNonb3yeTcs Mpu OEeKOMNO3NUUM Mpo-
6nembl B MAN.

35. Kakas wkana ncnonesyetca 8 MAU

36. MNosacHuTe xopn peleHns 3agayn Belbopa cpeacteamm LCalc.

37. OcHoBHble aTanbl Mmetoaa ELECTRE 1.

38. o kakon hopmyrne paccyMTbIBaKOTCA MHOEKCHI COrflacus.

39. Mo kakon hopmyrne paccunTbiBaOTCHA MHOEKCHI HECOrnacus.

40. MeToguka 3anonHeHna MaTpuLbl cornacus.

41. Ha kakne nogMHOXecTBa pa3brBaeTCca MHOXECTBO KpUTEPUEB.

42. MeToguka 3anofHeHNa MaTpuLbl Hecornacus.

43. lMosicHuTe xon peleHus 3agaydm Bbibopa metogom ELECTRE 1 cpeactsamm
LCalc.

44. YnpaBneHue Kak npovecc.

45. Cuctema ynpasneHus.

46. JTanbl ynpaBneHusi CIOXHOW CUCTEMOMN.

47. MNMpenctaBneHne cMCTEM B BUAE «HEPHOTO SALLMKAY.

48. HenpepblBHO—AeTepMUHNPOBaHHbIE Moaenu (D-cxembl).

49. [InckpeTHO—aeTepMUHNPOBaHHbLIE Moaenu (F-cxembl).

50. KoHe4HbI aBTOMAT.

51. TabnunyHbi cnocob 3agaHns aBTOMaToB.

52. NpacdoBbIn cnocob 3agaHns aBTOMAaTOB.

53. MaTpuyHbIn cnocob 3agaHns aBTOMaToB.

54. InckpeTHo-cToxacTnyeckne mogenu (P-cxembl).

55. HenpepbiBHO cToxacTndeckne mogenm (Q-cxembol)

56. Cuctema maccoBoro obcnyxusanusa (CMO).

57. KombuHnpoBaHHble mogenu (A-cxembl)

58. OcHOBHbIE NOHATUA MapKOBCKMX NPOLIECCOB.

59. Onpegenenune uenu MapkoBa.

60. MoTokn cobbITHN.

61. Mo kaknum cBOMCTBaM KraccuduUnpyroTcs crydamHble NOTOKN?

62. JaTb onpegeneHve CBOWCTBAM MOTOKA: CTAUMOHAPHOCTb, OPAMHAPHOCTb,
OTCYTCTBME NOCNeaencTBus.

63. latb onpegeneHne 4YUCNOBbIM XapaKTepPUCTUKaM ClyyYauHbIX MOTOKOB: na-
pamMeTp NOTOKa, MHTEHCMBHOCTb MOTOKA.

64. Kak onpegensitotcs napameTpbl NoToka, obpa3oBaHHOro npu obbeanHeHUn
NPOCTENLLMX MOTOKOB.

65. [lyaccOHOBCKMIN NOTOK.

66. 3anucatb 1-e pacnpegeneHne Jpnaxra, 1-10 opmyny dpnaHra.

67. aTb onpeneneHns OCHOBHbIM BMAAM Harpysku: noteHuuanbHas, n3bbiTou-
Has, NnocTynatoLas, NoTepsiHHas, obCnyXeHHas.

68. [aTb onpeaeneHns xapakrepuctmkam kadectea CMO ¢ siBHbIMW noTepsaMM.

69. MNopsagok onpefeneHns NponyckHOM CMOCOBHOCTU OTAESNbHbIX KaHanoB npwu
Cny4YyanHOM 3aHATUK, NOocnegoBaTENbHOM 3aHATUN.

70. lNpocesAHHble NOTOKN.



71. OnpenenuTb BEPOSATHOCTb NIOOOro COCTOSAHUSA CUCTEMBI C OXKUAAHVEM.
72. MNoctponTtb rpad coctosiHns cuctemol M/M/V/W.

73. BbIBECTWN OCHOBHbIE XapaKTEPUCTMKKN KadecTBa cuctemol MIM/V/W.
74. OnckpeTHble MapkoBckue Lenu.

75. Qproanyeckne uenn Mapkosa.

76. Mornowatowme yenu Mapkosa.

77. HenpepbiBHble MapkoBckue Lenu.

78. MNpaBuno phopmMnpoBaHUsa ypaBHEHUN.

79. TvinoBble rpadbl COCTOAHUIA CUCTEMBI.

80. lMNMpouecc rmbenn n pasmHOXEHUS.

81. LUuknnyeckmm npouecc.

82. He MapkoBckue criydanHble npoueccsl, ceoaswmecs K MapkoBcKUM.
83. MeTop pasnoxeHus criydanHoro npowecca Ha ¢gasbl.

84. MpunoxeHnss MapkOBCKMX NPOLECCOB.

OnuncaHue TeXHONOorMM NpoBeaeHns

PesynbTaTthl Tekywen atrectauum obyyaroLerocs no peweHuto kageapbl MOryT
ObITb YYTEHbI NPM NPOBEAEHNN NPOMEXYTOUYHON aTTecTaumn. Npn Hecornacum cTyaeH-
Ta, eMy JaeTca BO3MOXHOCTb MPONTU MPOMEXYTOYHYIO aTTecTaumo (bes yyeTa ero Te-
KyLUMX aTTectaumimn) Ha obLumx OCHOBaHUSAX.

Mpn npoBeAeHUN 3a4eTa y4UTbIBAKOTCA pe3ynbTaTbl BbINOMHEHNS NPaKTUYECKMX
pabor.

K npomexyToyHon aTTectauumn [OOMnycKalwTCs CTYAEHTbl, BbINOMHUBLUWE BCe,
npeayCMOTPEHHbIE NNAHOM NpakTuyeckne paboTbl, 1 Npoweale BCe aTanbl TEKYLLEN
aTTecTauum c OLUEeHKOM «3a4yTeHo». B cnyyae oTtcytcTBUA He Bonee ABYX KOHTPOSbHbIX
napamMmeTpoB, CTYOEHT MOXET OblTb AOMNYLIEH K MPOMEXYTOYHON aTTecTtaumm ¢ gobas-
neHnem ABYX OOMOMHUTENbHbLIX BONpocoB K Tunosomy KM npomexyToyHon aTtecTta-
Lmn.

[MpomexyTodHaa aTTectaums NpoBOAUTCS B popmaTte cobeceoBaHus € nNpeno-
pasatenem. O6Gyyarowmnca nonyyaeTt 2 TEOPETUYECKMX BOMpPOCa U OOHY 3agdadvy u3
crnvcka 3agad npaktndeckux pabot. Bpemsi noarotoBkM K OTBETY He OOSTKHO NpeBbl-
watb 0,75 yaca. lNMpwu xenaHun, CTygeHT MOXeET HayaTb oTBeT 6e3 nogrotoBku. lMpwm
HeobxoauMOCTK, npenogaBaTerlb MOXET 3aaBaTb YTOYHSAKWOLWMWE, a B Crydae OTCyT-
CTBMSI OLLEHKM MO KOHTPOSbHbBIM TOYKaM AOMNOMHUTENbHbIE BONPOCHI.

Tpe6OBaHM$I K BbIMNOSTHEHWUIO 3a4aHWIA, WKarbl U Kputepun oueHnBaHuUA

Kputepum oueHnBaHus YpoBeHb cchopmun- LLikana oueHoK
POBAHHOCTW KOMIe-
TEeHUUNN
— OaHbl  MonHble, goctaToyHo | [locTaTouHbIN «3a4YTeHO»

rnybokne n obocHoBaHHbIE OTBE-
Tbl HA NOCTaBMEHHbIE BOMPOCHI;

— MpaBUIbHO COCTaBfeHa MaTe-
MaTuyeckas MoAernb, HO Xon ee
peleHns He sBnsieTcsa  ONnTu-
MarbHbIM;

— MOKa3aHbl AOCTAaTOYHO YBEPEH-
Hble HaBblKW MPUHATUS peLLueHui
Unu OencTBUA B CO3O0aHHOM 06-
CTaHOBKE;

— MOKa3aHbl [OCTaTO4YHO MpPOu-
Hbl€ NPaKTU4EeCKNE HaBbIKK;




— [OaHbl NornHble, HO HeOoCcTaTou-
HO 060CHOBaHHblE OTBETHI Ha J0-
NONHUTENbHbIE BOMNPOCHI;

— nokasaHbl rnybokve 3HaHuA
OCHOBHOW U HeaocTaToYHble 3Ha-
HUS OOMONHUTENbHON NUTeparty-
pbl;

— MoKasaHo YBEpPEHHOe YMeHue
NCMONb30BaHUS  UHGOPMALIMOH-
HbIX TEXHOMOrMM W NpUKNagHbIX
nporpamm;

— OTBETbHl B OCHOBHOM  Gbinu
KpaTKUMM, HO B HUX He Bcerga
BblAepXuBanacb nornyeckasi ro-
crnenoBaTenbHOCTb.

— 0aHbl HenpaBWibHble OTBETHI - «He 3ayTeHO»
Ha BOMbLUMHCTBO BOMPOCOB;

— B (hopMmupoBaHuUM mMogenu no-
NyLLEeHbl CyLLECTBEHHbIE OLUINGKN;
— He NnoKasaHbl HaBbIKN NMPUHATUS
peleHnn wunu OenctBun B Co-
30aHHON 0OCTaHOBKE;

— HEe noKasaHbl  JOCTaTO4HO
NPOYHbIE NPAKTUYECKNE HABbIKM;
— He [aHbl MNONOXMUTENbHbIE OT-
BeTbl Ha AOMNOMHUTENbHbIE BO-
npochl;

— NokasaHbl HeJoCTaTouYHble
3HaHUSA KOHCMEKTOB NeKuuh 1 oc-
HOBHOW NUTEpaTypbl;

— He TnoKasaHbl [JocTaTO4Hble
3HaHMS MHMOPMALMOHHBIX TeX-
HOMOrMA W NPUKNagHbIX Npo-
rpaMm Ons peLueHnsa NocTaBleH-
HbIX 3a4av;

— OTBETbl ObINMM MHOrOCOBHbLIMMU
UM OYEeHb KpaTKUMW, Henocre-
JoBaTenbHble U OeccBA3Hble, He
no CyLLIECTBY BOMPOCOB.

20.3. ®OoHA OUEHOYHbIX cpeaAcTB chOPMUPOBAHHOCTU KOMMETEHUUN CTy-
OEHTOB, peKOMeHAyeMbIW ANA NpoBeAeHUA ANarHoCTUM4YeCKUxX padoT

KomneTteHuust Bonpoc Otser v

MK-1.3. — UmeeT npak- | 1. MNpun peLleHnn MHOro- | oTaenbHble  KpuTepun 00b- | 4
TUYECKNA ONbIT Hayu- | KpUTEpPUanbHbIX 3agau eaVHSIOT B rnobanbHbIn

HO-
nccnegoBaTenbCKomn
0eATeNIbHOCTN B MaTe-

UWYT ONTUMYM MO Kaxgomy
KpUTepmio B OTAENbHOCTU W
BblOMpaloT cpegHee apudme-




MaTUKe, MexaHuke u
nHopmaTunke

3adaHue 3aKpbIMmoao
muna - cpeOHuUl ypoBeHb
CrIoXHoCcmu

MK-2.1. — 3HaeT co-
BPEMEHHbIE  MeToabl
pa3paboTkn u peanu-
3auum  mMopenen, wuc-
nosb3ys TEopUIo
dYHKUMI

3adaHus 3aKpbIMmoao

muna - cpelHull ypOBEHb
crioxxHocmu

MK-2.2. — Ymeet pas-
pabaTbiBaTb Marema-
TMYeckne Mogenn B
obnactn ecrtecTBo3Ha-
HUS,,  3KOHOMMKUM W
ynpaBneHusi, a Takke
peanu3oBbiBaTb anro-
pUTMbl  MaTtemaTunye-
CKnx mopenen Ha base
NakeToB  MpPUKNaaHbIX
nporpaMmm  MoOEenupo-
BaHUSA

3adaHusa 3aKpbImozo
muna - cpelHull ypoBeHb
Cr1oHoCMu

1. JluHenHoe nporpam-
MUpOBaHWNe — 3To

2. 3agaun  npuHATUSA
peLleHNn OTHOCATCSH, Kak
npaBuno, K

3adaHue 3akpbimoz2o mu-
na - cpedHull ypoBeHb
CrI0XXHOCMU

3. UMI B pelieHnn MHO-
rokpuTepuarnbHbIX 3agay
— 370

1. JIMNP B Teopuu npuHs-
TNA peLleHnin — 3To

2. B meToge aHanutuye-
CKOM unepapxuun Kaxgbin
Kputepun

Tn4yeckoe 3Ha4YyeHune

BbIGMpalT BeayLmnn KpUTepun
1 NPOBOAAT ONTUMMU3ALMIO

MHOrokputepuasibHble 3agadu

HE OHTI/IMVISI/Isz-OT

pa3paboTkanporpaMMHOro
Kofa NIMHENHOW CTPYKTYpPbI

Hayka O meTogax wuccnegosa-
HUSA N OTbICKaHMSA HanbonbLINX
N HaUMEHbLUMX 3HAYEeHUN Iu-
HEMHON YHKUUM, Ha Heuns-
BECTHble KOTOPOW HaroXeHbl
NNHENHbIE OrpaHn4yeHus

NnoslyyeHne ypaBHEHUs, Iu-
HEeMHO CBs3blBalOLWEro napa-
METpPbI X U Y

BCAKOE LeneHarnpaBlieHHOe
noeegeHne paccMmatpmBaemoe

KakK znpaBneHme

MHOrokputepuaribHbIM

\/

TIMHEWHbIM

MHTEINEKTYallbHbIM

OoaAHOKpUuTEpPpUasribHbIM

YMCNEHHbIN MEeTO NoucKa

YyelioBeKO-MallnHHa4A
npoueaypa

yncrneHHas
napameTpoB

Moaernb

YyacTHbIN
nporpaMMmmpoBaHuns

mMeTon

nyywas
peanusauus

nporpaMmMHasi

NIMHENHBIN NPOrpaMMHbIA  pe-
lwaresnb

NUHENHBLIN NPUKIagHoOW pas-
paboTunk

nuo NnpunHnMawLiee pewieHmne

norny4yaeTtr BecoBOW Koa(pdu-
UMEHT

paccmaTpunBaeTcaA B OTAOEJb-
HOCTU

obHynseTcsa

npupaBHMBaAETCA K cCoceaHeEMY




MK-3.1. — 3HaeT co-|1. K «kakomy Knaccy | KoMMUBOS>KeEpa
BpeMEeHHble  MeToAbl | 3agay OTHOCHUTCS | 11 aicriopTHas N
pas3paboTkm M peanu- | 3agava:

3auum maTematmnye- | Mimeetcs m  nyHkToB | © MAKCMMarbHOM MOTOKe

CKUX Moaenen OTnpaBneHns n N | o plok3ake
NYHKTOB  noTpebneHus

3aldaHus 3aKpbIimo20o | HEKOTOPOro

muna - cpeOHUU yposeHb | oAMHAKoBOro  ToBapa.

crioxHoemu [Ona kaxgoro nyHKTa
onpegeneHbl: 0b6beMmbl
3anacos i-ro
NoCTaBLUMKa,
notpebHoCTb j-ro
notpeburtens,
CTOMMOCTb  NEPEBO3KU
oaHom eanHunUbI

NPOAYKUMN M3 NyHKTa i-
ro nocraBLiMKa, B MyHKT
j-ro notpedurtens.
TpebyeTcsa HanTu nnaH
nepeBOo30K, NPU KOTOPOM
Obl NOMHOCTbLIO
yOOBMNEeTBOPANCA Cnpoc
BCeXx notpebutenen, npu
3TOM XBaTarno Obl
3anacoB NOCTaBLLMKOB U

cymMMapHble
TpaHCMNOPTHbIE pacxoabl
Oblnu Obl

MUHNMallbHbIMW.
-

2. BapuaHTbl pewleHus | LeneBbiMU (PYHKLUNAMUA

MHOFOKpPUTEPUATbHBLIX OrpaHUYeHNsIMU
3afay HasblBatoTCs anbTepHaTBaMm \
KpUTEPUSIMU
MK-3.2. - Bnapgeet | 1. Pewutb 3agayy nuv- | X1=5;x2=28
HaBblkaMX MOCTPOEHUSI | HEMHOTO  NMPOrpPamMMUpPO-
MoZenen npuknagHbIxX | BaHWs rpagouueckum | X1 =0; x2 =0
MPOLECCOB M HaBblka- | crnocobom
MU TPUMEHEHUSt  CO- | X, + 2X, — Max x1=-1;x2=2
BPEMEHHbIX  WHCTPY- | (_ <
X + X <1, x1=1;X2=2 v

MeHTanbHbIX CPeacTB K X — 2x2 <1
eLeHnto nNpuKknagHbIX

3anad ¥ >0,x, >0.
3adaHue 3aKpbIMo2o

murna - cpedHull ypo8eHb
C/I0)KHOCMU

TpeboBaHWs K BbIMOSTHEHUIO 3a4aHUN, LWKanNbl U KPUTEPUM OLIEHMBAHNSA
1) TecToBble 3agaHus.



- 3aJaHusa 3aKpbITOro Tuna — CpeaHUn YPOBEHb CIOXHOCTW (BbIOOP OAHOrO BapuaHTta
OTBEeTa, BEPHO/HEBEPHO):
e 1 6ann — ykasaH BepHbIN OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.
- 3agaHuns 3aKpbITOro TMna - CpeaHnn YpoBeHb CIOXHOCTU (MHOXECTBEHHbIN BbIGOD):
e 2 6anna - ykasaHbl BCe€ BEPHbIE OTBETHI;
e 3a KaXabli BEPHbIN OTBET cTaBuTCcA 1 6ann, Npu 9TOM 3a KaXKabli HEBEPHbIN
oTBeT BblunTaetca 1 6ann;
e 0 6annoB — He BbIGpaHO HN O4HOrO BEPHOro OTBETA.
- 3agaHus 3aKpbITOro TMna (Ha COOTBETCTBUE):
e 2 6anna - BCe COOTBETCTBMUS onpenerieHbl BEPHO;
e 3a KaXgoe BEepHOe COMOCTaBfieHWEe CTaBUTCA KonuvectBo 6annos, paBHoOe
MakcumaneHoMmy (2 Ganna), AeneHHOMY Ha KONMMYEeCTBO npeanaraemMbix B
BOMNpOCe CONOCTaBEHUN;
e 0 6annoB — HKM OQHO comnocTaBneHne He BblIGpaHO BEPHO.
- 3agaHnga OTKPbITOro Tmna (KOpoTKui OTBET):
e 2 6anna — ykasaH BEpHbI OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.
2) PacyeTHble 3aa4v CUTYaLIMOHHbIE, MPAKTUKO-OPUEHTUPOBAHHBIE 32434

. 5 6annoB — BbINOSHEHO BEPHO (MOMy4YeH NpaBusbHbIN OTBET, 0O0CHOBaH
(aprymeHTMpoBaH) xop, BbINOSIHEHUS (NpU HEOBXO04MMOCTN));
. 2 6anna — BbINOSIHEHNE 3aJaHNA COOEPXUT HE3HAYMTENbHbIE OLNGKN, HO

npuBeAeH NpaBurbHbLIN XOA, PacCyXAeHW, U NonyYeH BEPHbIA OTBET, HO OTCYTCTBY-
eT oboCcHOBaHWe xoa ero BbIMofHeHus (ecriv OHO ObINI0 HEOOXOANMBIM), UM BbINOJT-
HEHO He MOSTHOCTbIO, HO MOMyYeHbl MPOMEXYTOYHbIE (YaCTUYHbIE) pedynbTaThl, OTpa-
XarLume npaBuNbHOCTb XoA4a BbINOSIHEHUA 3aJaHns, Unn, B Cllydae ecriv COCTOUT U3
BbIMOSIHEHUSA HECKOMbKUX Noa3agaHnn, 50% KOTOpPbIX BbIMOSIHEHO BEPHO;

. 0 6annoB — He BbIMOMHEHO UMK BLINOMIHEHO HEBEPHO (X0 BbINOSTHEHUSA
owmnboyeH nnu coaepxuT rpybble oWmnbKN, 3HaYUTENbHO BRUSOLLME Ha AanbHenLwee
€ro nsy4veHue).

- NOBbILLIEHHbLIN YPOBEHb CNOXHOCTMU:

¢ 10 6annoB — 3agayva pelueHa BepHO (NOsy4yeH npaBuibHbIA OTBET, 0OOCHOBAH
(aprymeHTMpOBaH) xo4 peLleHns);

o5 6annoB — pelleHVe 3a4ayn COAEPXKUT He3HaUYUTENbHbIE OLLINMOKKN, HO NpuBe-
OEeH NpaBuWIbHbIN XO4 PacCyXOeHWW, UM NoslydeH BepHbI OTBET, HO OTCYTCTBYeT
00OCHOBaHMe x04a ee pelleHud, UNn 3agadva pelleHa He MOMHOCTbIO, HO MOJSTyYeHb!
NMPOMEXYTOYHbIE pe3ynbTaTbl, OTpaxaroLme NpaBUNbHOCTb X04a peLleHns 3a4auu;

o0 GannoB — 3agava He pelleHa UNu peLleHne HEBEPHO (X0 peLueHns owmnbo-
YeH unu cogepxu rpydble oWnbKN, 3HAUMTENBHO BNUSIOLLME Ha AanbHenwee n3yyeHune
3agayn).



