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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 0500-03 ot 28.03.2024 r.

8. YuebGHbIX roa: 2027/2028 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 HassaHue Kom- Koga(bl) WHankaTop(bl) lNMnaHMpyemble pe3ynbtaTsl 06y-
neTeHumu yeHus

MK-1. | CnocobeH BbI- | MMK-1.3. MwmeeT npaktude- | 3HaThb:
ABNATb, NpuUme- CKUA OMNbIT Hayy- | - 6a30Bble MOHATUA, NOSyYEeHHbIE B
HATb, pa3paba- HO- obrnacti matemMmaTn4eckux n (unm)
TbiBaTb U Uene- nccnegosaTenb- €CTECTBEHHbIX HayK, MPOrpaMMmnpo-
HanpasreHHO CKOW [eATenbHO- | BaHUS U MHAOPMALIMOHHBIX TEXHO-
ncnonb3oBaTb CTV B Matematuke, | Norum.

MeToabl Teopuu
dyHKUMIA B 3a-
Aayax marema-
TUKN U MeXaHu-
Kn

MEXaHUKE U
dopmatumke

H-

YMeThb:

- cobupaTtb, obpabaTbiBaTb, aHanu-
3ypoBaTtb U 0600LWaTe pesynbTaThl
nuccnegoBaHMin B 00nactu Teopun
doyHKUNIA.

BnageTb HaBbikaMW:




- NPaKTUYECKOro NPOBEAEHUST Hayy-
HO-UccrnenoBaTenbCKon aedarenb-
HOCTM B MartemaTuke, MexaHuke n

MHopmaTmKe.
MK-2. | CnocoGeH npo- | MK-2.1. 3HaeT coBpeMeH- | 3HaTb:
BOAWUTb  Ucchne- Hble MeToAbl pas- | - COBPEMEHHbIe MeToAbl paspaboT-
AoBaHusa no ob- paboTkn 1 peanu- | K1 U peanusaumm Mogenen, Ucnosb-
paboTke n aHa- 3auumn  Moaenen, | 3ys Teoputo doyHKLMIA
nnu3y  HayyHou ncnonbsyss  Teo-
WHdopMaumMn 1 pUIO (OYHKLUMI
pe3ynbTaToB MK-2.2. YmeeTr paspaba-
nccneaoBaHui TbiBaTb MaTema- | YMeTb:
mMeTogamun Teo- TUYeckne mopenu | - paspabaTtbiBaTb MaTemaTudeckve
pun OYHKLMA. B obnactm ecrte- | Mogenu B 06nact ecTeCTBO3HaHWS,
CTBO3HaAHWSA, OKO- | SKOHOMMKMA W YyMpaBneHus, a Takke
HOMMKM W YynpaB- | peanv3oBbiBaTb anroputMbl mate-
neHus, a TaKkKe | MatuyeckMx mogenen Ha Gase na-
peann3oBbIiBaTb KETOB MpWUKNagHbIX NporpaMM Mo-
anropuTMbl MaTe- | AenUpoBaHuS .
MaTUYECKUX  MO-
pgenen Ha 6ase | BnageTb HaBblkamu:
nakeToB NpWKnaa- | NPoBeAeHus Hay4HO-
HbIX nporpaMm | UccrnegoBaTenbCkon AeATenbHOCTU
MO EenMpoBaHus B 0bnacTu pelueHust 3agad aHanu-
TUYECKOro Xapakrepa.
MK-3. | CnocoGeH k no- | K-3.1. | 3HaeT coBpeMeH- | 3HaTb:
CTPOEHN0  MO- Hble MeTodbl pas- | - COBPEMEHHble MeToAbl paspa-
aenem un ontu- paboTkn n peanu- | 6OTKM U peanusaunm maTemaTu-
ManbHOMYy  pe- 3auuMn  MatemaTtu- | YeCKMX Moaenen.
LWeHn Teope- YeCcKnx Mogenen
Tnyeckux 1 npu- | MK-3.2. | BnageeT HaBbika-

KnagHblX 3agad
MaTeMaTukm u
MeXaHWUKn Ha
OCHOBE  MeTo-
Jafe]:! Teopuu
dYHKUMIA U reo-
MeTpun

MK NOCTPOEHUS
mMoaenemn npu-
KnagHblX npouec-
COB W HaBblKamu

npuMeHeHunsa CO-
BpeMeHHbIX NH-
CTPYMEHTAalbHbIX

CPEeacTB K pelle-
HUIO  MPUKNaaHbIX
3agad

YmMeThb:

- CTpOUTb MoOZenu un onTtumarb-
Hble peLleHns TeopeTUYECKUX U
nNpuKNagHbIX 3agad MateMaTuki n
MEXaHWKM Ha OCHOBE MeToaoB
TEeopun YHKLUUN U reOMETPUN.
BrnageTtb HaBblkamu:

- MNOCTPOEHMs1 MoAenen npuknag-
HbIX NPOLIECCOB;

- HaBblkaMy MPUMEHEHMS COBpe-
MEHHbIX WHCTPYMEHTambHbIX
CPEeOCTB K peLUeHWO NpUKNagHbIX

3adau.

12. O6bemM gucumuniiuHbl B 3a4eTHbIX egnHMuax/yacax — 3/108.
dopma NnpomMexXyTOYHOM aTTecTauum 3a4er.




13. TpyaoemkocTb No BUAaM y4yebHomn paboTbl:

TpyAoeMKOCTb (4achl)
Bug yuyebHon paboThbl Beero Mo cemecTpam
7 cem.
AyOouTOpHbIE 3aHATUS 68 68
nekuum 34 34
B TOM yucrne: npakTnyeckmne 34 34
nabopaTtopHble - -
CamocTtodrenbHas pabota 40 40
B TOM Yncre Kypcoasi paborta
dopma NPOMEXYTOYHOW aTTecTaumm -
3aJer
WToro: 108 108

13.1. CopepxaHue QUCLUMUNIMUHDI:

Ne Peanuaa-
n/n ums pasge-
na gucum-
HanmeHoBaHue pasge- nnﬂleluc
na CopepxaHve pasgena UCUmnimHbl oM
ANCUMNNHDBI OMOLLbIO
OHNauH-
Kypca,
QYMK
1. Nlekumn
1.1 BeeneHune. OCHOBHbI . https: v
Teeﬁjl_'ble”gﬁ g,u,enee- MHoxecTBeHHOCTE Mogenen. WHdopmaumnor- stL:pr?J//r/r?g(ljJ/d
P P Hble npouecchl. Mogenun NHpoOpMaUNOHHBIX CU- L
HUS. CTeM. ata/view.php
?id=62087
12 | 3apaun nuxeitHoro ®opMynMpoBKa 3aaay nuHerHoro nporpammu- | NEps://edu.v
nporpaMMupoBaHusi. poBaHus. Knaccudmkaums 3sagad nuHeiHoro | Su.ru/mod/da
nporpammuipoBaHus. MeTtodbl pelleHus 3apad | ta/view.php?
NMHEHOro NPorpaMmMMpoOBaHMS. id=62087
1.3 | OgHokpuTepurarnbHble dOpMYnMpOBKa  OAHOKPUTEPUAMbHLIX  TPaHC- https://edu.v
TPaHCNopTHbIE 3a0a4n. | nopTHLIX 3adady. [MocTpoeHne mogeneit TpaHc- | Su.ru/mod/da
nopTHbIX 3adady. Beibop kputepues ontumans- | ta/view.php?
HoCcTW. MeTozab! peLleHusi TPaHCMOPTHbIX 3a4ad. | j4=62087
1.4 | MHorokputepuarb- AnbTepHatuebl. Kputepumn. OueHkn no kpute- | https://edu.v
HocTb. MHorokpuTepu- | PUSIM. PaumnoHanbHbin BeIbop. Moaenu. TMosB- | o, ru/mod/da
anbHble 3a4a4n nu- neHve  MHOrokputepuanbHOCTW.  TpyaHOCTH ta/view ohp?
HEIIHOTO NPOrPaMMM- NPUHATUSA pelueHuin. NocTaHoBKa MHOrokpurte- | -Pp:
CBAMUS puarnbHON 3agadum nuHenHoro nporpammuposa- | 10=62087
P : HUs. Yenoseko-malunHHble npoueaypbl (UMM).
Knaccudgukauma YMI. Mpamele YMIT. MMpoue-
Aypbl oueHkn BekTopoB. [lpoueaypbl noucka
YAOBMNETBOPUTENbHbBIX  3HAYEHUN  KpUTEpPUEB
(npouenypa STEM).
15 OueHka MHOrokpuTe- MHorokputepuanbHasa  Teopusi nonesHocTu. | https://edu.v
puarnbHbIX anbTepHa- SkcnepTHble oueHkn. MeTog aHanuMTU4ecKon su.ru/mod/da
TVB. MHOroKpUTEpU- nepapxmm (MAW). OcHoBHble aTanbl MOAXOAA | 4.y iov phno
anbHasi Teopusi nones- MAW. TloctpoeHve YHKUMA  MONE3HOCTW. | . -PNnp:
iy OnpeperneHre BecoBbIX KoadduumeHTos (ko- | 10=62087
' achbdurumneHToB BaxHocTh). OnpegeneHve no-
Ne3HOCTU anbTepHaTUB.
1.6 OueHka MHorokpute- KoHcTpyktuBmcTckuin noaxod. OcHoBHble aTtanbl | https://edu.v




puanbHbIX aribTepHa-

noaxoga. Metogbl ELECTRE. CpaBHuTenbHas

su.ru/mod/da

TMB. MeToabl ELEC- XapakTepucTvka MeToaoB. ta/view.php?
TRE. 10=62087
XOA K onuncaHuto cu- CUCTEMbl ynpaeneHus. JTanbl  ynpasneHus. | su.ru/mod/da
cTem. MpencraBneHne cUCTeM B BUAE YEPHOTO AWM- | ta/view.php?

Ka. 10=62087

1.8 | AuHamndeckoe onuca- | HenpepbiBHO-AeTEPMUHMPOBaHHbIE Modenu (D- | https://edu.v
HVe UHOPMALIMOHHBIX | CXEMbI). [INCKPEeTHO-AETEPMUHUPOBAHHBIE MO- | o, ru/mod/da
cucTeMm penn (F-cxembl). [nckpeTHO-CTOXacTuyeckue ta/view.ohp?

mogenu (P-cxembl). HenpepblBHO cTtoxacTude- | . -Php:
ckne mogenu (Q-cxembl). KoMOGUHMpOBaHHbIE id=62087
Mogenu (A-cxembl).

1.9 OnvcaHve nHdopma- Teopuss MapKoBCKMX CryvyarHbIX MNPOLECCOoB. https://edu.v
LIMOHHbIX NPOLIECCOB C OcCHoOBHbIe nOHilTVlﬂ MapKOBCKM)f npoLueccos. su.ru/mod/da
nomoLLbo Teopun Map- MoTokn cobbiTuin. NMyaccoHoBCkU NOTOK. [Ouc- ta/view.php?
KOBA KpeTHble MapkoBckue uenu. dprogudeckne wu | . Rt

' nornowatowme Lenu. HenpepbisHble Mapkos- | 10=62087
ckne uenu. lMNpunoxeHnsa MapkoBCKMX npouec-
COB.
2. NMpakTnyeckne 3aHaATUSA

2.1 | Beepenue. M3yqume MN3yueHne OCHOBHbIX MaTemaTu4eckux, normye- https://edu.v

BO3MOXHOCTe Tab- » su.ru/mod/da
CKUX PYHKUUA M MHCTPYMEHTOB TabnuyHoro ;

NMYHOTO Mpoueccopa ta/view.php?
npoueccopa LCalc ons peweHus npuknagHbix

LCalc ansa pelueHuns id=62087
3agau.

NpUKNagHbIX 3agau.

2.2 PelueHune 3agay nu- https://edu.v
HEeHoro nporpaMmmMu- MN3yueHne pasnuyHbIX METOA0B peLleHns 3adad | Su.ru/mod/da
poBaHus NMHEHOro NPorpaMMMpPoOBaHUS. ta/view.php?

10=62087

2.3 | PelweHne ogHokpuTte- https://edu.v
pUanbHbIX TPAHCMOPT- 3IJDaeu;‘eng gp,gom}gwepga;w:x OTpaI;%I'IOpTH(;:I())( su.ru/mod/da

4ay C MOMOLLbIO MHCTPYMEHTOB TabnmyHor .
HbIX Y
sana npoLeccopa LCalc. ta/view.php?
10=62087

2.4 | PelleHne MHOTOKPUTE- | peyienne MHOrOKpUTEpPMAnbHbIX TpaHcnopTHeix | NttPs://fedu.v
puasnbHbIX TPAHCMOPT- | 33184 ¢ NMOMOLLBIO UHCTPYMEHTOB TabnuyHoro | Su.ru/mod/da
HbIX 3agad (npoueaypa | npoueccopa LCalc. Peanusauus npoueayps ta/view.php?
STEM). STEM. id=62087

2.5 | Ouerka mHorokpuTe- | Pellienne mHorokputepnaneHoit 3apgaqu. Ouen- | https://edu.v
pUarbHbIX anbTepHa- Ka MHOroKpuTepuasnbHbix anbtepHatue. MeToa | g ru/mod/da
1B, MeTon MAY aHanuTM4eckon mepapxun. Peanusauusa ¢ no- ta/view ohp?

MOLLbIO UHCTPYMEHTOB TabnmyHoro npouecco- | . -Php:

2.6 | OueHka MHOTOKDUTE- | PayjeHne MHOrOKpUTEpUanbHOM 3apaun. Ouek- | Nps://edu.v
puanbHbIX anbTepHa- | kg MHorokpuTepuanbHbIx anbTepHats. MeToa | Su.ru/mod/da
TMB. MeToabl ELEC- ELECTRE. Peanusauns C MOMOLLUbIO MHCTPY- | ta/view.php?
TRE. MeHTOB TabnnyHoro npoueccopa LCalc. id=62087

2.7 | MopenupoBsaHue Npo- | ayuenne cBOICTB M xapakTepuctuk npocteit- | Nttps:/fedu.v
CTeunLIero noToka wero notoka. CpaBHeHWe TeopeTudeckux u mMo- | Su.ru/mod/da

AeNbHbIX 3HAYeHUN MOMyYeHHbIX XapakTepu- ta/view.php?
CTHK. 1d=62087

2.8 | CymmupoBaHue cry- 5 https://edu.v

YaAHbBIX MOTOKOB WccneposaHie cymMbl ABYX MPOCTEMLLUX MOTO- | o\ ri/mod/da
KOB, OnpefeneHne XapakTepUCTUK pPe3ynbTu- )
; Onpea P P Pesy ta/view.php?

pyroLiero noToka.

1d=62087




2.9 | AHanus v-kaHanbHo | YccnenoBaHmne XxapakTepucTuk u kavectsa v- | hitps://edu.v
C1CTEMbBI MaccoBoro KaHanbHOM CUCTEMbI MaccoBoro ob6cnyxmusaHus | Su.ru/mod/da
obenyxusanua (CMO) | ¢ aBHbIMKM noTepsMK ncnonb3ays 1-e pacnpee- ta/view.php?
C SIBHbIMW NOTEPSIMW. nexHve Opnatra. id=62087

2.10 | MogenupoBaHus pe- ViccnepoBaHue xapakTepucTuk M kadecTsa V- | https://edu.v
anbHOro npouecca 00- KaHanbHOW CUCTEMbI MaccoBOrro O6Cﬂy)KVIBaHVIFI su.ru/mod/da
cryxmBaHus ans CMO | € SIBHbIMI NoTepsiMA. CpaBHeHVe NonyYeHHbIX ta/view.php?
C SBHBIMM NOTEPSIMIA. XapakTepucTuK C XxapakTepuctukamu, nosyden- |

HbIMM M0 1-My pacnpegeneHmvio dpnaHra. id=62087
2.11 | UccneposaHne CMO ¢ https://edu.v
OXNAAHMEM. WccnegoBaHue 2-ro pacnpeaeneHnsa dpnadra u su.ru/mod/da
XapakTepUCTUKN KavyecTBa CUCTEM C odepeas- X
MU ta/view.php?
1d=62087
13.2. Tembl (pasaenbl) AUCUUNIIUHBLI U BUAbI 3aHATUI:
Buabl 3aHATUR (YacoB)
Ne HanmeHoBaHve pasgena gucuu- n Jlabo- [CamocTosi-
n/n NSIVHbI Jlekumn paKTy paTop- | TenbHas | Bcero
yeckne
Hble paboTa

01 BeeneHune. OCHOBHbIE TEPMUHbBI U > > > 6
onpegenexHus.

02 3agayun NMHEeNHOro NpPorpamMmmMmnpo- 4 > 4 10
BaHMs.

03 OpHokpuTepumanbHble TpaHCnopT- > > 4 8
Hble 3a4a4Mw.

04 MHorokpuTepmanbHoCTb. MHoOro-

KputepmanbHble 3agavv NMHENHO- 6 8 4 18
ro NporpaMmM1MpoBaHus.

05 OueHKa MHOroKpuUTEpUanbHbIX
anbTepHaTmB. MHoOrokputepunanb- 2 4 4 10
Hasi Teopus NONEe3HOCTM.

06 OueHka MHOroKpuUTEpUanbHbIX > 4 4 10
anbtepHaTtmB. Metogsl ELECTRE.

07 KnbepHeTnyeckuin nogxofd kK onu- 4 i 4 8
CaHUI0 CUCTEM.

08 [OuHamunyeckoe onucaHme nHgop- 6 i 4 10
MaLMOHHbIX CUCTEM

09 OnuncaHne MHPOPMALMOHHLIX MPO-

LLeccoB ¢ NoMoLLbo Teopun Map- 6 12 10 28
KOBa.
Utoro 34 34 40 108

14. MeToan4yeckue ykasaHus ansa oby4yarowmxcsi No OCBOEHUIO AUCLUNIINHbI:

B npouecce npenogaBaHusa OUCUMNAMHBI UCMONB3YIOTCA TakMe BuAbl y4eOHOM
paboTbl, Kak NeKuMM U NpakTUYecKne 3aHATUS, a Takke pasnuyHble BUObl CamMoCTOS-
TenbHON paboTbl 0by4vatoLmxcs.
Memoduueckue yka3aHusi K 1eKUUOHHbIM 3aHAmMusiM
B xoae NeKumMoHHbIX 3aHATUIA CTyAeHTaM HeoBX0AMMO BHMMATENbHO ChyLlwaTh U
BECTM KOHCMekTMpoBaHue yyebHoro maTtepmana. ObGpallaTb BHMMaHMe Ha onpegene-
HWUK, POPMYNMPOBKN, pacKpbiBalOLLME COAepKaHNE TEX UMM MHbIX SIBIIEHMI U npouec-
COB, Hay4Hble BbIBOAbI W NpakTuyeckme pekomeHgaumn. XXenatenbHO OCTaBUTb B pa-
Bo4nx KOHCNEeKTax nosis, Ha KOTOPbIX AenaTtb NOMETKM U3 peKoOMeHO4OBaHHOW nuTepaTy-
pbl, JOMNOMHSAKOWME MaTepman NPOoCyLlaHHON NeKLMM Npyu caMocToaTensHoM pasbope




MaTepuana, a TaKkke nogyepkmparoLmMe ocobyo BaXXHOCTb TEX UIU UHbIX TeopeTuye-
CKUX NonoxeHui. 3agaBaTb NpenogaBaTenio YTOYHALWME BONPOCHI C LieNblo YACHEHNS
TeopeTUYECKNX NONOXEHUN, pa3peLLeHNs CMOPHbIX CUTYaLNiA.

[Mocne kaxxgown nekuun ctyaeHTam pekoMmeHayetcs nogpobHo pasobpatb npoyu-
TaHHbIA TeopeTUYeCKMn MmaTtepuan, BblydUTb BCe onpefeneHns n (opmynmpoBKN,
pasobpaTb Nnpumepsbl, pelleHHble Ha nekumun. MNepen cneayowen nekunen obasarens-
HO MOBTOPUTbL MaTepuan npeablayLien nekumm.

MpenogaBaTenb MOXeT (BbIGOPOYHO) NPOBEPUTL KOHCMEKTbI NEKLINIA.
Memoduyeckue pekomeHOayuu cmydeHmam K rpakmu4yeCcKkuM 3aHImusim

BaxkHon cocTaBHOM 4acTblo y4ebHOro npouecca B By3e ABMASKOTCS NpakTUYecKkne
3aHATKA. NpakTndeckme 3aHATUA TpebytoT NOMMMO 3HaHUI TEOPETUYECKOro MaTepmnana
elle N HaBblKOB pELLUEHNs MPaKTUYECKMX 3ahad, U nomoratT CTyaeHTam rnyoxe ycBo-
UTb y4ebHbI MaTepuan, NpUobpecTn NpakTUYecKne HaBbIKM U HaBbIKM TBOPYECKOMW pa-
60Tbl Hag y4ebHOM N Hay4yHOW NUTEpPaTYpPOMN.

lMepen NpakTU4ecKMM 3aHATMEM 06A3aTenbHO NOBTOPUTL JIEKUWNOHHBIA MaTepu-
an, OCHOBHbIE MOHATUSA MO TEMaM, U3Yy4nTb NPUMEPHI.

B Havane npaktnyeckoro 3aHATUS NPOUCXOAUT OBCyXaeHMe NpUMepoB U 3adau,
PaCCMOTPEHHbIX Ha NEeKUMM UNn BblAaHHbIX npenogasaTtenem Ans camocToAaTeNbHOro
pa3bopa. OTO BO3MOXHOCTb 4S5 CTYAEHTOB eLle pa3 obpaTuTb BHUMAHNE HA HEMOHAT-
Hble 4O CMX NOP MOMEHTbI M OKOHYaTeNbHO pa3obpathb ux. NMpenogaBaTtenb MOXET (Bbl-
B6OpPOYHO) NPOBEPUTL 3aMUCKU C CaAMOCTOATENBHO PELUEHHbIMW 3aaa4amu.

3aTtem HauymHaeTcsa onpoc No Teme, 0603HaYEHHOW ANA AAHHOro NPaKTUYeCcKoro
3aHATMA. B npouecce aToro onpoca CTyAeHTbl Nog pykKoBOACTBOM npenogasatens 60-
nee rnyboko OCMbICNINBAKOT TEOPETUYECKMNE MOMOXKEHUS MO TEME 3aHATUS.

Ha npakTtnyeckom 3aHATUN KaXObll ero y4acTHUK JOMKEH OblTb rOTOBbLIM K OTBE-
TaM Ha BCe TeopeTMyeckme BOMPOCHI paccMaTpMBaeMoOn TEMbl B COOTBETCTBUE C TEO-
peTnyeckuMm maTepuanom, AoBeAeHHbIM OO0 CTYAEHTOB npenofaBaTenem, NposiBhsTb
MaKCMMarsbHYy0 aKTUBHOCTb Mpu ux paccmoTpeHun. OTBEeTbl LOMKHbI CTPOUTLCA CBO-
6oaHo, ybeautenbHO u aprymeHtMpoBaHo. [NpenogaBaTtenb cneaut, 4ToObl OTBETHI
ObINN TOYHLIMUW, FIOTMYHO MOCTPOEHHBLIMW N HE CBOAMIIUCH K YTEHWUIO KOHCNekTa. Heob-
X0OUMO, 4TOObI BbICTYNaOLWMI NposBnan rnybokoe noHMMaHWe Toro, O YeM OH rOBO-
PUT, COMOCTaBMAN TEOPETUYECKME 3HAHUSA C UX MPAKTUYECKUM MPUMEHEHNEM ANS pe-
LweHusa 3agad, bbin cnocobeH NpPUBECTU KOHKPETHbIE NPUMEPbI TEX MOMOXEHUI, O KOTO-
pbIX paccyxgaeT TEOpeTUYECKM.

B xome obcyxaeHuss TeopeTUdecKkoro matepuana MOryT pasropeTbCsl Cropbl,
ANCKYCCUWN, K y4acTUI0 B KOTOPbIX AOJMKEH CTPEMUTLCA Kaxablv. MNMpenogaBaTento Heob-
XOOUMO BHMMATENBHO U KPUTUMYECKU CriylwlaTb, NogMeyaTb He4OCTaTKM U OWNBKKN, Kop-
PEKTMPOBAaTb UX, N, €CNN HYXXHO, BbICTYNUTb B ponn pedepu. MNpu 3ToMm o06paTuTb BHU-
MaHWe Ha TO, YTO elle He ObINo ckasaHo, UNn nogaepxaTb U HanpaBUTb Ha pa3BUTUE
OpPUrMHarNbHOM MbICIW, BbiICKa3aHHOW CTY4EHTOM.

B 3akntoveHne onpoca npenogaBaTerib, KpaTko pe3toMmnpyeT TeopeTn4eckui ma-
Tepun, HeobXoaNMbIN AN peLleHns 3agau.

3ateM npucTynarT K peLUeHn0 NPaKTUYEeCKUX 3agday, MUCMNoNb3yst U3yYeHHble
TeopeTHYECKNE NOSIOKEHNS.

lMnaHbl NPaKTUYEeCKNX 3aHATUIN, X TEMaTKKa, peKoMeHayemas nutepartypa, uenb
N 3agavn ee M3yvyeHusi coobljarTcs npenogaBaTefieM Ha BBOAHbLIX 3aHATUSAX UK B
METOAMYECKNX YKa3aHUAX NO JAHHOW OUCLMMIIMHE.

[Mocne npakTU4eckoro 3aHATUSA CTyaeHTy Heobxooumo elle pa3 pasobpaTb pe-
LIEHHbIE Ha 3TOM 3aHSATUX NPUMEPbI, NOCNE Yero NPUCTYNUTb K BbINOMIHEHWNIO JOMAaLLHe-
ro 3agaHus. Ecnn npu peweHun npumMmepoB, 3adaHHbIX Ha LOM, BO3HUKHYT BOMPOCHI,
obsa3aTenbHO 3af4aTb Ha CreaylowemM NPakTUYeCKOM 3aHATUM U B NPUCYTCTBEHHbIV
Yyac npenogasarernto.



CamocTosaTenbHaa yyebHast AeaTenbHOCTbL npeanonaraeT BbIMNOfIHEHWE cnepny-
IOLLNX 3a4aHUN:

1) camocToATeNbHOE M3yvyeHMe y4ebHbIX MaTtepuanoB Mo pasgenam Ancumnin-
Hbl C UCMOMb30BaHMEM OCHOBHOM W AOMOMHUTENbHOW nuTepaTypbl, UHPOPMALNOHHO-
CMpPaBOYHbIX M MOMUCKOBbLIX CUCTEM, BbINOSIHEHME MPAKTUYECKMX 3a4aHuiA, NOAroTOBKA K
NPaKTU4YECKNM 3aHATUAM;

2) NOAroTOBKY K TEKYLUMM aTTecTauusam: npakTudeckum pabotam n KOHTPOMbHOM
paborTe.

Bce BbINoONHseMble CTygeHTaMM CaMOCTOSATENbHO 3a4aHus (BbINOSIHEHME KOH-
TPOMbHON paboTbl M NPaKTUYECKUX 3agaHuin) noanexaTt nocreayoLllen npoBepke npe-
nogaeaTtenem. PeaynbTaTbl TEKYLWUMX aTTeCTaUnin yuuTbiBaAKOTCA npenogasatenemM npu
npoBeaeHMM MPOMEXYTOYHOWN aTTecTaunu.

15. NepeyeHb OCHOBHOW M AONONTHUTENBLHOM NUTEpPaTypPbl, PECYPCOB UHTEPHET,
Heo6Xxo0AMMbIX AN OCBOEHUA AUCLMUNNUHbBI:

a) OCHOBHasi nuTepaTtypa:

Ne

NcToYuHMK
n/n

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

Cawmkos, T. J1. Teopus npuHsmus peweHud : koHcriekm nekyud / T. J1. Camkos.
— Hoeocubupck : Hosocubupckuli 2ocydapcmeeHHbIlU mexHU4YecKul yHusepcu-
2. mem, 2010. — 107 c. — ISBN 978-5-7782-1538-2. — Texkcm : a51eKmMpPOHHbIU //
AnekmpoHHo-bubnuomeyHas cucmema IPR BOOKS : [caim]. — URL:
http://www.iprbookshop.ru/45447 .html

Uununoea E.A. VHhopmayuoHHble mexHoIo2uUu 8 Mamemamuke. [OneKmpoH-
3. HbIU pecypc] : memod. nocobue. — 3neKkmpoH. 0aH. — BI'Y — Pexum docmyna:
https://math.vsu.ru/wp/?page_id=937.

JluHeliHoe npoepammuposaHue : y4ebHoe nocobue : [Ons cmyd. 2 u 3 K. crieyu-
anbHocmu "lpuknadHas Mamemamuka u UHghopmamuka" u HanpaseneHus "bus-
Hec-uHgbopmamuka" OHe8HoU U eedepHel hopmbl 0by4yeHUss haK. rpuknadHou
Mamemamuku, UHQboOpMamuKku U MexaHuku BopoHex. 20c. yH-ma : 0ns crneyu-
4. anbHocmu 010501 - lNpuknadHass mamemMamuKka u UHgopmamuka u Harpaerne-
Hus 080700 - busHec-uHgpopmamuka] / BopoHex. a2oc. yH-m ; cocm.: A.A. ACHU-
Ha, H.I'. AcHuHa .— BopoHex : N30amernbcko-ronuepaguydeckuli yueHmp Bopo-
HeXCcKo20 e2ocydapcmeeHHo20 yHugsepcumema, 2011 .— 62 ¢. — bubnuoep.: c.
62.

UenyxuH O.N. ModenupogaHue UHopMaUyUuoHHbIX cucmem : y4ebHoe rnocobue
0nss cmyd. 8y308, 0byy. ro cneyuansHocmsam 20090 "Cemu u cucmembl KOMMY-
5. mauyuu" u 201000 "MHozokaHarn. menekommyHukay,. cucmembl”/ O. U. LLlenyxuH,
A. M. Teusikwes, A. B. OcuH ; nod Hay4. ped. O. W. lllenyxuHa .— M. : CAVIHC-
[TPECC, 2005 .— 367 c. : un. (1000 3kK3.)

AnzasuHos 3.K. AHanu3 u KoMmrbtomepHoe mMooesnupogaHue UHOPMayUOHHbIX
npoyeccos u cucmem : [y4ebHoe nocobue Onsi cmyd. 8y308, 0byY. o crieyuarib-
Hocmu 080801 "lMpuknad. uHpopmamuka"” u Op. mexoucuyurnauHap. creyuarib-
Hocmsam] / 3.K. AneasuHos, A.A. Cupoma ; nod obuw. ped. A.A. Cupombi .— M. :
Huanoe-MUDU, 2009 .— 416 c. : un . (50 3K3.)

6) gononHUTENbHAA nuTepartypa:

Ne | MCTOYHMK



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
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

n/n

Jlapuyes O.U. Teopusi u MmemoOdbl NPUHAMUS peweHul, a makxe XpoHUKa Co-
6bimuti 8 BonwebHbix CmpaHax : Y4ebHuk dnsi cmyd. gysoe / O. Y. Jlapuyes .—
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. : Jloeoc, 2002 .— 390, [1] c. : un., mabn
Jlapuyee O.U. Teopusi u MemoOdbl NPUHAMUS peweHul, a makxe XpoHUKa Co-
6bimuti 8 BonwebHbix CmpaHax : Y4ebHuk 0nsi cmyd. gysoe / O. U. [lapuyes .—
— M30. 3-e, nepepab. u don. — M. : ®usmamkHueaa : Jloeoc, 2006 .— 390, [1] c.
;un., mabn.

lMemposeckut A.B.. Teopusi npuHamusi peweHuld : [y4ebHuk Ornsi cmy0. 8y308,
oby4y. no cneyuanbHocmu "Aemomamu3uposaHHbie cucmemMbl 0bpabomku UH-
opmayuu u ynpasneHuss" HarnpasneHusi nodzom. "IHpopmamuka u 8bl4ucsiu-
menbHas mexHuka"] / A.b. lNemposckuti .— M. : Akademus, 2009 .— 398, [1] c. :
usn., mabrn.

[abacos P.®. MemoOdbi nuHeliHo20 npoepammuposaHus. Y. 1. Obwue 3adayu /
P.®. abacos, ®.M. Kupunnosa .— MuHck : 1130-eo bI'Y um. B.U. JleHuHa, 1977
— 173,[1] c. : un.

10.

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

11.

UepHbiwoe K.U. JluHeliHoe npoepammuposaHue : mekcmabl nekyul / K.N. Yep-
Hblwos, ./[]. YepHbiwosa ; BopoHex. 2oc. necomexH. akad. — BopoHex, 2006
— 47 c. :un., mabn. — bubnuoep.: c. 47 .

12.

BeHOpos A.M. Case-mexHorioauu : coepeMeHHble Memoodbl U cpedcmea rnpoek-
mupoeaHusi UHgopmayuoHHbix cucmem / A. M. BeHdpos .— M. : QuHaHchI u
cmamucmuka, 1998 .— 175, [1] c. : cxem., mabii.

B) MHGPOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble PeCYpChI:

Ne
NcToYHUK
n/n
1 OnekmpoHHbIU Kamaroa HayuyHou 6ubruomeku BopoHexckoeo 2ocydapcmeeH-
" | Ho2o yHusepcumema. — (http // www.lib.vsu.ru/)
5 http://www.math.vsu.ru — ogpuyuansHeIl caim Mamemamu4yecKko2o ¢hakyribme-
" |maBl'y
3. | Google, Yandex, Rambler

16. MNepeyeHb yyeOHO-MeTOAMUYECKOrO obecneyeHusi ANsi CaMOCTOATENbLHOWN pa-

0OThI:

Kpr ONCLUUNIINHBI MOCTPOEH TAaKUM o6pa30M, 4TOObI NO3BONUTbL CTyoeHTaMm Mak-

CMManbHO NPOSABUTL CMOCOBHOCTL K camocTosiTenbHon paborte. [nsa ycnewHon camo-
cTosATeNnbHOM paboThbl NpeanonaraeTcs TECHbIN KOHTAKT C NpenoaaBaTenem.

N3y4eHne gmucumnnmHbl criegyeT HaunHaTb ¢ NpopaboTkn HacToswen paboyen

nporpaMMbl, 0CO60e BHUMaHWe, yaenss Lensm 1 3agadam, CTPYKTYpe 1 coaepKaHuio

Kypca.

CTyneHTaM pekoMeHayeTcsl NonyyYnTb B 61ubnnoTeke y4ebHyo nutepaTtypy no

AVcuMnvHe, Heobxoanmyto Ans 3eKTMBHON paboThl HA BCEX BUAAX ayaAUTOPHbIX
3aHATUI, a Takke AN CaMOCTOATENbHON paboThbl MO U3YYEHUIO OUCLUMIUHBI.

CBOeBpeMEHHOE U Ka4yeCTBEHHOE BbINOSTHEHNE CaMOCTOATENbHON paboTbl 6asu-

pyeTca Ha cobnoaeHNN HaCTOALLNX peKomeH/J,au,mﬁ N N3y4HeHnmn peKOMeH,D,OBaHHOIZ n-



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

Tepatypbl. CTyAEHT MOXET OOMONHUTb CMMCOK UCMONb30BaHHON NUTEepaTypbl CoBpe-
MEHHbIMWN UCTOYHMKAMU, He MPEACTaBNEHHbIMU B CNIUCKE PEKOMEHOOBAHHOW NUTepary-
pbl, 1 B AarnbHelLLIEM UCMNOMb30BaTh COOCTBEHHbIE NOArOTOBIEHHbIE YYebHbIE MaTepu-
anbl NpU HanNMcaHUM KypCOBbIX U AWMNIMOMHbIX paborT.

YcnelwHoe ocBoeHWe Kypca npearnonaraet akTUBHOE, TBOPYECKOE yyacTue CTy-
[leHTa nyTeM nraHOMepHOW, NoBceAHEBHON paboThbl.

Ne

NcTouHMK
n/n

JluHeliHoe npozpammuposaHue [Sr1eKmpoHHbIU pecypc] : yyebHoe rnocobue :
[0ns cmyd. 2 u 3 k. cneyuanbHocmu "lpuknadHas Mamemamuka u UHghopma-
muka" u HanpasneHus "busHec-uHgopmamuka" OHe8HOU U sedyepHel hopMbl
obyyeHus ghak. npuknadHol MamemMamuKku, UHGhopMamuKu U MexaHuku Bopo-
HeX. 20c. yH-ma : 0ns cneyuanbHocmu 010501 - [NpuknadHass Mamemamuka 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 obecrie4eHuUs SIKOHOMUYECKUX
UHGOpMaUUOHHbIX cucmeM : Y4ebHUK O cmy0Q. 3KOH. 8y308, 0byuy. o creyu-
2 anbHocmsam "lpuknadHas uHgopmamuka (no obn. )" u "lpuknadHas mMame-
Mamuka u uHgpopmamuka" / A.M.BeHdpos .— M. : QuHaHCbl U cmamucmuka,
2000 .— 347,[1]c. : un., mabin.

[NonoxeHue 06 opeaHu3auuu camocmosimersibHoU pabombi obydYarouwuxcs 8
BopoHexckoMm 2ocydapcmeeHHOM yHUsepcumeme

17. Ob6pasoBaTenbHble TEXHONOIMMU, UCNONb3yeMble NMpPU peanu3aumum y4yeOHoMn
OUCLUMNIIUHBbI, BKNOYasas OUCTaHLUMOHHble obpa3soBaTesnbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06Gy4YeHue):

OcyulecTBnsieTca MHTEpaKTMBHAsA CBA3b C NpenogaBaTerieM 4Yepes ceTb UHTep-
HeT, NPOBOAATCA MHAMBMAYANbHbIE OHMANH KOHCYNbTauun. JIEKUMOHHbIE U NpaKTuye-
CKMe 3aHATMSA Be4yTCs C MpUBIieYEHNEM MYNbTUMEANMHBIX TeXHONOorMn. MNpaktuyeckue
paboTbl BbINOMHAOTCA HA KOMMbIOTEPHOM TEXHUKE C MCMOSIb30BAHNEM PA3fIMYHbIX WH-
POPMaLIMOHHBLIX TEXHOSOIMMI, B TOM YUCI,e Ha nopTane «ONEeKTPOHHbIN YHUBEpPCUTET
BI'Y»(https://edu.vsu.ru/mod/data/view.php?id=62087 ).

[MepeyeHb Heo6Xx0OMMOro NPorpaMmMHOro obecneyeHuns: onepaumnoHHas cuctema
Astra Linux, Windows, Microsoft LibreOffice, 6paysep Mozilla Firefox, Opera wnmn
Internet Expolorer, Lazarus, Free Pascal, Calc (asrekmpoHHblie mabnuybl), 3KkpaH, HOYT-
OyK, MynbTUMEOManpPoeKTop.

18. MaTtepmanbHO-TeXHNYECKoe obecnevyeHne AUCLUNIINHDI:

[na npoBeaeHVst NEKUMOHHbIX U NPAKTUYECKUX 3aHATUIN UCNOSb3YHTCS ayanTo-
pUN,  KOMMbIOTEPHbIE  Kracchbl, COOTBETCTBYHOLUME [OEWCTBYIOLWMM  CaHUTapPHO-
TEXHUYECKMM HOpMaM 1 NPOTUBOMNOXaPHbLIM Npasunam, akpaH, HOyToyK, MynbTumeama-
NpOEKTOop.

KomMnbloTepHbIN Knacc:

Ubuntu (6ecnnatHoe n/nnu cBobogHoe Mno, NULUEH3NS:
https://ubuntu.com/download/desktop)

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

LibreOffice (GNU Lesser General Public License (LGPL), 6ecnnatHoe w/unu
cBobogHoe MO, nuueHsus: https://ru.libreoffice.org/about-us/license/)
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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
https://edu.vsu.ru/mod/data/view.php?id=62087
https://ru.libreoffice.org/about-us/license/

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

Ana camocToaTensHon paboTbl UCMOMb3YTCH KNAacCbl C KOMMbIOTEPHOW TEXHU-
KOW, OCHaLleHHble HeobXoaAMMbIM NPOorpaMMHbIM obecnevyeHneM, SNEKTPOHHbIMU YyYeh-
HbIMW NOCOBUAMMN N 3aKOHOOATENbHO-NPABOBOM M HOPMATUBHOW MOUCKOBOW CUCTEMOW,
NMELNIA BbIXO B rnobarnbHyo ceTb.

19. OueHou4HbIe cpeacTBa ANA NPOBeAEeHUA TeKyLen U NPOMEeXyTOYHOWN aTTecTa-
11717k

lMopsaoK oueHKN ocBoeHMs obyyarLwmnmmncs y4ebHoro matepuana onpegens-
eTCs coaepXXaHnem crneayrLmnx pasaenos ANCUUNIINHDI:

No HavnmenoBaHue Komne- Tng(D'”Ka'_
~ | pasgena avcum- TeH- p(bt) AO OLEHOYHbIE CpeacTBa
n/n CTUXeHns
NNvHbl (Moayns) Luns(n) KOMMETEHLINN
Beepenune. OcHoOB-
1. | Hble TEepMUHblI U MK-2. MK-2.2. YCTHbIN onpoc
onpegenexus.
3agaun  NMHEWNHOro MK-2.1. KoMnnekT sanaHuit
o, | MPOTPaMMipoBa- rK-2. MK-2.2. npakTuyeckoi paboTbl Ne1
" | Hu4. MK-3. MK-3.1. o -
MK-3.2. npoc
OpHokpuTepuarnb- nK-2 MK-2.2. KomnnekTt 3agaHumn
3. | Hble TpaHCnopTHble I'IK-3. MK-3.1. npakTuyeckon paboTbl Ne2
3ajauun. ) MK-3.2. Onpoc
MHorokpuTepuans-
HOCTb.  MHoOrokpu- AK-2 MK-2.2. KomnnekTt 3agaHumn
4. | TepuanbHble 3aga- I'IK-3. MK-3.1. npakTuyeckon paboTbl Ne3
4 FIMHEWHOro npo- ' MK-3.2. Onpoc
rpamMMMpPOBaHKS.
OueHka MHOrokpu-
IZES::::HX MH?)J:I;: MK-1. MK-1.3. KomnnekT 3aganHui
5. ' MK-2. MK-2.2. npakTunyeckon padotbl Ne4
KprutepuanbHas MK-3. MK-3.2. Onpoc
Teopuss  NOSe3Ho-
CTW.
?eii:fw:)?oro;ﬁ:: MK-1. MK-1.3. KomnnekT 3agaHumn
6. TepHaTis. MeToms! MK-2. MK-2.2. npakTnyeckon paboTtbl Ne5
ELECTRE. MK-3. MK-3.2. Onpoc
KnbepHeTunyeckun MK-1. MK-1.3.
7. | nogxon K onucaHuio MK-2. MK-2.1. YCTHbIN onpoc
CUCTEM. MK-3. MK-3.1.
[NunHamunueckoe MK-1. MK-1.3.
8. | onucaHne WHMOPp- MK-2. MK-2.1. YCTHbIN onpoc
MaUWOHHbIX CUCTEM MK-3. MK-3.1.
Onucanne wHGOp-
MALIMOHHBIX cﬁpg- AK-2. MNK-2.1. Onpoc no pe3ynbTaTam Bbi-
9. MK-3.1. NOMHEHNS NpakTU4eckmx paboT
LLeccoB C MOMOLLbIO MK-3. nK-3.2 N6 — Ne10
Teopun Mapkosa. o
MpomexyTovHas aTTectaums KM K 3a4eTy
dopma KOHTpona — 3a4eT




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

20.1 TeKkywWwMin KOHTPOSb yCNeBaeMoCTH

KoHTponb ycrneBaemMocTv Mo AUCLUNIIMHE OCYLLECTBISIETCS C MOMOLLbIO cneay-
IOLLIMX OLIEHOYHbIX CPEACTB:

lNMepeyeHb NpakTU4YeCKMX 3adaHUN
Tema 1

1. MocTpontb rpacmk yHKUMM C NOMOLLbID TabnnMyHOro npoueccopa, onpege-
NUTb cpeaHee 3HavYeHne
ol 2 el 5/\,3

a) f (x)=sinx +cosx—1; 5) f (x)=sin(logs(x) + ¥/ x )+5;
X+1
f(x)=5-In"—=
f (x)=x*+cosx +8x
B) ( ) : r) 0) X—1

2. PewunTb anrebpanyeckoe ypaBHEHME C nomoLlubko HaacTtporkm «lMNogbop na-
pameTpa»

a) X' —6x+5=0. ) X’ +5x+6=0. gy X +2x-3=0, ) X’ -9x+8=0.

f(x)=x*+cos3x -1,

o) X' —6x=7=0; g) X" =9x+14=0.5) X" +6x-7=0, 5y x* -3x-4=0
3. Pewntb anrebpanyeckoe ypaBHEHMNE C MOMOLLbIO HAACTPONKN «PelwwaTtens»
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

Tema 2
1. PewnTtb 3agavy NMHENHOrO NporpamMMmnpoBaHna rpadouyeckumMm MeToLoMm
X, +3X, = max; X, +3X, = max;
2X, —5X, = max;
X, + X, =2, 10x, +3x, -30=0,
—4x, + 3%, <12,
—X, +2X, <4, X, — X, +52=0,
a) 6) | X +2X, =8, B)
X, +2X, <8, X, +X,-10<0,
<6 0<x <6, oy <0
= 0<x,<5. TS0
X, 20,X, >0. 1% =0,x, 20.

2. PewuTb 3agjayy NUHENHOro NPOrpaMMuMpoBaHUs C MOMOLLbIO HaLCTPOWKM
«Pewartenb»



X, + X, = max;

X, —4X, = max;

-2x +4x,<8, [-x +Xx,-3>0, 2X1 = Xp — min;
2X; + X, <6,
3x, —2X%, =0, X, —2X,—220, — X +3x, >3
a) B) 1 2>_’
Ix +3%,>3, X, — X, —1>0, 3%, +2X; 23,
X, — X, <0,
X 21, X, =420, X, >0,%, >0,
X, 2 0. 1% 20,%x, 20.
Tema 3
PelunTb 0gHOKpUTEPMArbHYK TPAHCMOPTHYHO 3agavy
|BapVIaHT1 | |BapmaHT2 | |Bap|/|aHT3 |
5 1 J22]f1o]  flo ] [17]20]29)26]25 [15 | [24]26][29][26][13 20 ]
2aj18]a1)a B 20 | [3 Ja]l5 25|24 25 ]
26]29]23][26 24 ]fl20 || [19]2 ][22]4 J13 15 |
21]10]3 J10)27 J[20 ] [20]27]1 J27]ze 15 | |29]20][3 Jlu6]13 Jfo ]
offiofrofrefe [ [rfrafrafiafas T [zfczfzfzfaa T
Tema 4
PelwnTb MHOrokpuTepurarnbHyto TPaHCNOPTHYO 3aaady
3aTpartbl besonacHocteb  KomdopTtabenbHOCTb
oMM | 1 | s2 | 53| S4 |sanace| S1| S2 | S3|s4|s1|S2|s3]|s4
MocTaBLun
W1 2 2 2 4 15 4 4 4 8 9 9 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
MoTpe6HocTs | 20 | 12 | 5 9
3aTpaTbl besonacHoctb  KomdopTtabenbHOCTb
MM | 51 | $2 | S3 | S4 |3anace| S1| S2 | S3|s4|s1|s2| s3] s4
MNocTaBLwn
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 14| 6| 3 16 10 | 8 12| 6 | 3 | 6 | 2
MoTpebHocTb | 4 9 9 | 13
Tema 5

MeTogom aHanut

nyeckomn nepapxmm onpegesinte Hanny4dwyr aribTepHaTuBy

BapunaHT nepeBo3ku A
Kputepum 1 5 3 7
3aTparbl -206 -500 -228 -354 0,34
besonacHoCTb 412 1000 456 708 0,409
KomdgopTtabenbHOCTb 1481 1211,45 1833 1719 0,251
BapunaHT nepeBo3ku 3
Kputepumn 1 5 3 a
3artpatbl -611 -438 -800 -320 0,28
be3onacHocTb 880 532 310 490 0,1




KomdoprabenbHocte | 1516 | 2000 | 1400 | 1815 | 0,62

BapunaHT nepeBo3ku A
Kputepum 1 5 3 1
3aTparbl -170 -411 -502 -600 0,4
besonacHoCTb 506 318 470 292 0,25
KomdopTabenbHoCTb 828 1472 782 1186 0,35
Tema 6
Ncnonbays metogq ELECTRE 1onpegennTts Hannyylwyo anbTepHaTmMBy
KpuTepui BapunaHT nepeBo3ku A
1 2 3 4
3aTparhbl -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
3artpaTbl -611 -438 -800 -320 0,28
BesonacHoCTb 880 532 310 490 0,1
KomdopTabenbHoCTb 1516 2000 1400 1815 0,62
BapunaHT nepeBo3ku A
Kputepum 1 5 3 7
3aTparthbl -170 -411 -502 -600 0,4
besonacHoCTb 506 318 470 292 0,25
KomdopTabenbHoCTb 828 1472 782 1186 0,35
Tema 9

1. CreHepupoBaTb Cry4anHbIi NOTOK BbI3OBOB, pacrnpegenieHHbIX Mo Mokasa-
TeNbHOMY 3aKOHY C napameTpoM A, NPOBECTU CTaTUCTUYECKY0 06paboTKy NONyYeHHbIX
pesynbtatoB. Onpenenntb XxapakTepuUCTUKN NOTOKA.

2. CreHepupoBaTb [Ba CIly4alHbIX NOTOKa BbI30BOB, pacnpeaeneHHbIX No noka-
3aTenbHOMY 3aKOHY C napamMmeTpamMu A1 U A2, HAUTU CyMMapHbIn NoTok. Onpenenntb
XapakTepUCTUKM NONy4EeHHOro notoka. CpaBHUTL Acym U Amop.

3. [Ana V-kaHanbHOW CUCTEMbI MaccOBOro 06CNyXMBaHWUSI C ABHLIMU MOTEPSIMU,
Ha BXO4 KOTOPOW NocTynaeT NOTOK C MHTEHCMBHOCTLIO A ONpeaenuTb XapakTepUCTUKN
KayecTBa 06Cny>XMBaHNS.

4. Ina V-kaHanbHOW CUCTEMblI MaccOBOro 06CNyXMBaHUsS C SABHbIMW NOTEPSAMU U
3a[jlaHHbIM BpeMeHeM 06CnyXnBaHus 3as8BKW, HA BXOA4 KOTOPOW MOCTynaeT NoTOK C MH-
TEHCUBHOCTBLIO A. [pouecc obcnyxmnBaHms MoaenupyeTcs no nokasaTtenbHOMY 3aKOHY
pacnpegeneHus. Onpenenntb XxapakTepUCTUKN KavyecTBa 06CnyXnBaHus.

5. [Ana V-kaHanbHOM CUCTEMbI MaccoBOro OBCnyXMBaHUSA C OYepenbto, Ha BXOA
KOTOPOW MNOCTynatT MOTOKAM C Pas3fMYyHOM MHTEHCUBHOCTbIO Ai. Mcnonb3ya BTOpYH
dopmyny 3pnaHra, onpeaenvTb YMCIO KaHanos obcnyxumBaHus, obecneymsatomx 3a-
AaHHY0 BEPOATHOCTb OXungaHua P.

OnuncaHune TexHonorum npoBeaeHnA




TekyLwmin KOHTPOSb NpeacTaBnseT cobom NpoBepPKy yCBOEHMST y4ebHOro matepum-
ana TeopeTn4ecKoro U NpPakTUYeCcKoro xapakrepa, perynspHo ocyLecTBnsaemMyo Ha 3a-
HATUSAX.

3ajaHve Ona Tekywero KOHTPONsA U nNpoBefeHUs MPOMEXYTOYHOW aTTecTaumnm
AOMMKHbI ObITb HANpPaBneHbl Ha OUeHUBaHUE:

1. YPOBHSI OCBOEHUA TEOPETUYECKUX N MPAKTUYECKUX MOHATUN, HayYHbIX OCHOB
npodgeccnoHanbHON AeATeNbHOCTH;

2. CTeneHn roToBHOCTN oby4vatoLeroca NpUMEHATb TeopeTUYeCcKne 1 nNpakTnye-
CKMe 3HaHWA U npogeccuoHasribHO 3HaYNMY0 MHopMaLmo, CHPOPMUPOBAHHOCTU KO-
FTHUTUBHBIX YMEHUMN.

3. NpnoBpeTeHHbIX YMEHUN, NpodecCcMoHanbHO 3HaYUMbIX Ang npodeccuo-
HanbHOW OesATeNnbHOCTH.

TekyuiMn KOHTpONb NpeaHasHayeH ans NpoBepPKU XoAda M KadecTBa hopMmnpo-
BaHMs KOMMNETEHUMN, CTUMYNNMPOBaHUs y4ebHon paboTbl 00y4aeMbiX N COBEPLUEHCTBO-
BaHMUS METOAMKM OCBOEHUS HOBbIX 3HaHMN. OH obecneymBaeTcs NpoBeAeHUEM ONpOCOoB
no TeopeTuyeckoMy mMartepuany nm onpocam no pesynbTaTam BbINOSIHEHUS MpakTuye-
CKMX paboT.

Mpn Tekywem KOHTPOre YpOBEHb OCBOEHUS y4ebHOM OUCUUNIIMHBI U CTeNneHb
CHOPMMPOBAHHOCTN KOMMNETEHLUUN ONpPeaensaoTCa OLEHKaMn «3a4TeHO» U «He3adTe-
HOY».

Ecnun Tekywasa atrectauma npoBoAUTCA B AUCTaHLUMOHHOM cdhopmaTte, TO y
oby4yarowmncsa obsizaTesNibHO AOMKEH UMeTb KOMNbIOTEP, MUKPOMOH, Kamepy, He-
obxoaumMble NporpamMMHbie cpeacTBa U MH(OPMaLMOHHbIE TEXHONOIMK ANA pea-
nuMs3auumn pelweHnsa npakTuyeckux sagad. Ecnu y obyyvarowerocs oTcyTcTByeT He-
obxoammoe obopynoBaHue, TO OH 0653aH cooOWMUTL NpenogaBaTento o6 3Tom 3a
3 CyTOK.

TpeboBaHus K BLINOSTHEHUIO 3a4aHUK (LUKanbl U KpUTEPUN OLIEHNBAHWUS)

Mpw NpoBeaeHUM TEKYLLLErO KOHTPOMS YCNEBAEMOCTM UCNOMb3YTCA crieaytoLme
nokasaTenu:
1) 3HaHWe OCHOBHbIX NMOHATUIA U METOOOB;

2) HaBbIKM MOCTPOEHUS MaTeMaTUYECKON MOAENU;

3) onTUManbHOCTb X0A4a peLleHus;

4) yMeHue Ucnonb3oBaTb CTaHAAPTHbIE MeTOAbI AN peLleHns TUNOBbIX 3a4ay;
5) HaBbIKM NPUHATUSA PELLEHNIA U AENCTBUM;

6) norvka n3noXxeHus.

LLikana oueHMBaHusA:

3ayTeHo: BbINONIHEHNE 3adaHUn N OTBETbI B XO4€e Onpoca COOTBETCTBYIOT nepe-
YMCNEHHbIM NoKasaTensam, oby4yarLmnncs gaeT OTBETbl HA AOMOMHUTENbHbIE BONPOCHI,
MOXeT ObITb HE COBCEM MOSHbIE. [leMOHCTPUPYET YMEHNE peLuaTb 3a4a4mn, BO3MOXHO C
HEKOTOPbIMM OLLIMOKaMW.

He 3a4yTeHo: B xoge onpoca oTBeTbl 0by4arLeroca He COOTBETCTBYHOT HU Oa-
HOMY M3 nepeudncrieHHbIX nokasatenen. OGyyaroWwmnncs eMoHCTpUMpyeT dparmeHTap-
Hbl€ 3HAHUS U YMEHUS UIN NX OTCYTCTBME.

20.2 NMpomexyToyHana aTrectauusa
[MpomexyTodHaa aTTectauus nNpoBoAUTCHA B cooTBeTCcTBUM C [lonoxeHuem o

npomemyTquoPl arrecraummn o6yqa+ou_u/1xc;| no nporpamMmmMam BbiCLUEro 06pa3OBaHI/IFI.
MpomexyToyHasa aTTecTauus npeagHa3HavdyeHa anAa onpenerneHna ypoBHA OCBO-




eHuss Bcero obbema yyebHolr avcumnnvHbl. [pomexyToyHas atTectauus no Aucuu-
nnvHe «MHdopMaLNOHHbIE TEXHOMOMMN B MaTemMaTKke» NpoBoAUTCS B hopMe 3a4eTa,
OCYLLECTBNSAETCS, Kak NPaBUIIo B KOHLIE CEMECTpA.

MpomexxyTouHas aTTecTtaums No AMCUMNIIMHE OCYLLECTBNSETCS C NMOMOLLbIO cre-
AYHOLMX OLLeHOYHbIX CpeacTB:

©CoNooOrWNE

I'IepetleHb TeopeTnu4eCKUX BOMNMpPoOCOB K 3a4eTy

UTto Takoe cuctema, anemMeHT, nogcucrema?

[anTe onpepenexHne CTpyKTypbl CUCTEMbI, MHOFOMEPHOCTb CUCTEMbI.

YUto npeactaensieT cobon Teopusi nogodusi.

HasoBWTe OCHOBHbIE Knacchl BUAOB MOOENTMPOBaHUS.

OcHOBHble 3aa4M TeEOPUN MHPOPMALMOHHBLIX CUCTEM.
Bo3MoXXHOCTM TabNUYHbLIX peaakTopoB Npu paboTe ¢ PyHKUUAMMN.
MaTemaTtuyeckne QyHKLUN TabnNYHbIX NPOLLECCOPOB.

Jlornyeckne dpyHKLMM TabNIMYHBIX NPOLIECCOPOB.

PeweHne ypaBHeHWI ¢ nomoLlbio HagcTponkn «lMogdop napametpar.

. PelwueHne ypaBHeHMI ¢ nOMOLLbIO HAACTPOMKN «PeluaTternby.

. dopmynupoBka 3agay MMHENHOIO NPOrPaMMMUPOBaHUSI.

. Knaccudgpmkaumnsa sagad nmHenHOro nporpaMmMmmnpoBaHns.

. PeweHnwne 3agay nnHenHoro nporpaMmmpoBaHus rpadouyeckum MeTogoM.
. Mopsagok peweHns 3agay NMHENHOTO NPOrpaMMUPOBaHUS.

15.

MocnepoBaTenbHOCTb peweHna 3aaad NMHENHOro nporpaMmmMmmpoBaHnA

cpeacteamum LCalc.

16
17
18
19

. OCHOBHbIE 3Tanbl peleHnsa 3agay uccrnegoBaHnsa onepawmn.

. Knaccuyeckasa noctaHoBKa TpaHCMOPTHOM 3a4auM.

. MaTtemaTtunyeckasi oopmMynmpoBKa Knaccu4eckon TpaHCNOPTHOWN 3agauu.

. Mopsagok pellueHus Krnaccn4eckom TpaHCNOPTHOM 3aJayum ¢ nomoLlbo Pella-

Tenga LCalc.

20.
21.
22.
23.
24.
25.
26.
27.
28.

MHorokpuTepuasnbHble peLleHnst NpU 06 BbEKTUBHBIX MOAENSIX.

Moaxoa uccnegoBaHna onepaumm.

B 4yem nposiBnseTcsa MHOroKpUTEpPmUanbHOCTb.

[MocTaHOBKa MHOrOKpUTEpPUAarbHOW 3agayvv NMMHENHOrO NPOrpaMMMpPOBaHNS.
Yenoseko-MalLMHHbIE NpoLeaypsbl.

Knaccudumkauna UMM

MeTon STEM.

BecoBble kK0ahpnUMEHTbI BaXXHOCTU KpUTEPUEB.

Kakne BCTpoeHHble dyHKuMn Excel ucnonb3oBanucb B Xo4€ BbINOSHEHUS

nadopaTtopHon paboTbl.

29
3agaun.

30

31
pus.

32

33

. Mosichnte ocoBeHHOCTU MaT MOAENM MHOroKpUTapuanbHOW TPaHCMOPTHON

. HasoBuTe ocHoBHble aTanbl YMIT STEM.
. Kakas cBepTka ucnonb3oBanacb npu opMUpoBaHUM rnobdanbHOro Kpute-

. HazoBute ocHoBHbIe aTanbl MAW.
. dopmyna pgns pacyeta KOMMOHEHTOB COOGCTBEHHOrO BeEKTOpa MaTpuLbl

CpaBHEHUS.

34
onembl B
35

. CKOMbKO Mepapxmnyecknx YpPOBHEN WUCMONb3yeTcsl Npu AeKOMMO3vUMK Mpo-

MAW.

. Kakag wkana ncnonesyetcsa 8 MAA
36.

MosAcHuTe Xopn pelweHnsa 3agaym Belbopa cpeacteamm LCalc.



37.
38.
39.
40.
41.
42.
43.

LCalc.

44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.

OcHoBHble aTanbl metoga ELECTRE 1.

Mo kakon popmyne paccuUnTbIBaOTCA MHAEKCHI corrnacus.

Mo kakon hopmyrne paccynTbiBaOTCHA MHOEKCHI HECOrnacus.

MeToamka 3anonHeHnsa MaTpulbl cornacus.

Ha kakme nogmMHoOXecTBa pa3bmBaeTCa MHOXECTBO KpUTEPUEB.

MeToamka 3anofnHeHnsa MaTpuLbl Hecornacusi.

MosacHuTe xoa pelweHus 3agayn Boibopa metogom ELECTRE 1 cpencrsamu

YnpasreHune Kak npoLiecc.

Cuctema ynpasneHus.

OTanbl ynpaBreHnst CITI0XKHON CUCTEMOW.

MpeacTaBneHne cuctTeM B BUAE «YEPHOrO ALLUMKa».
HenpepbiBHO—AeTepMmnHMpoOBaHHble Moaenu (D-cxembl).
AunckpeTHoO—aeTepMnHNUpoBaHHbIe Mmoaenu (F-cxembl).
KoHeuHbIn aBTOMAT.

TabnunyHbi cnocob 3agaHns aBTOMaToOB.

"padpoBbI cnocob 3agaHMst aBTOMaToB.

MaTpuyHbIn cnocob 3agaHns aBToOMaToB.
HdnckpeTHo-cToxacTnyeckne mogenu (P-cxembl).

HenpepbIBHO cTOXacTudeckue mogenm (Q-cxembl)

Cuctema maccosoro obcnyxmsanust (CMO).
KombuHupoBaHHble mogenu (A-cxembl)

OcCHOBHble NOHATMA MapKOBCKMX MPOLIECCOB.

Onpepnenexne uenn MapkoBa.

MoToku cobbITUN.

Mo kaknm cBonCTBaM KnaccuuumnpyroTcs criyd4arHble NOTOKU?
[aTb onpegeneHne CBOWCTBaM MOTOKA: CTaUMOHAPHOCTb, OPAWHAPHOCTb,

OTCYTCTBME NOCNeaencTBus.

63.

[aTb onpegeneHve 4MCrOBbIM XapaKTepUCTMKaM Cly4YalHbIX NMOTOKOB: na-

paMeTp NoToKa, NHTEHCUBHOCTbL NOTOKA.

64.

Kak onpepensitotcs napameTpbl NOToka, 06pa3oBaHHOIO Npu 06beaMHEHMM

I'IpOCTeIZUJI/IX NMOTOKOB.

65.
66.
67.

[MyacCOHOBCKMIN NOTOK.
3anucaTb 1-e pacnpegeneHve Apnaxra, 1-10 popmyny Jpnaxra.
[laTb onpegeneHns OCHOBHbIM BUOAM Harpysku: noteHumanbHas, n3bbiTou-

Had, NnocTtynaruwlad, noTepAaHHad, O6CJ'Iy)KeHHaFI.

68.
69.

[aTb onpeneneHus xapakrepuctmkam kadyectea CMO ¢ SsBHbIMW NOTEPSIMMU.
Mopsiaok onpeneneHust NpomnyckHON CnocoBHOCTU OTAENbHbLIX KaHaroB npu

CﬂyanIHOM 3aHATUN, NocnegoBaTesyibHOM 3aHATUN.

70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

MpocesiHHbIE NOTOKMN.

Onpegenntb BEPOATHOCTb I0BOro COCTOSIHUS CUCTEMBI C OXXUOAHUEM.
MoctpouTb rpad cocrosiHua cuctemsl M/M/V/W.

BbIBECTN OCHOBHbIE XapaKTePUCTUKKN KayecTBa cuctemol M/M/V/W.
HuckpeTHble MapkoBckue uenu.

Oproanyeckue uenm Mapkosa.

MNornowatowme uenm Mapkosa.

HenpepbiBHble MapkoBckue Lenu.

MpaBuno gopmrpoBaHNsA ypaBHEHUN.

TunoBble rpadybl COCTOAHUIN CUCTEMDI.

Mpouecc rmdéenn n pasMmHOXEHUS.

Linknuyeckui npouecc.

He MapkoBckue crnyvanHble npouecchl, cBoadalumecs K MapkoBcKuM.



83. MeTop pasnoxeHus criydanHoro npowecca Ha gasbl.
84. MpunoxeHnss MapkoBCKMX NPOLECCOB.

OnucaHue TeXHONorMm NpoBeaeHns

PesynbTaTthl TeKyLLen aTTectaumMm obyyatoLeroca no peLweHnto kageapbl MoryT
ObITb YYTEHbI NPY NPOBEAEHNN NPOMEXYTOUYHON aTTecTaumn. Npn Hecornacum cTyaeH-
Ta, eMy [JaeTcsi BO3MOXHOCTb NPONTN NPOMEXYTOYHYIO aTTecTauuio (6e3 yyeTta ero Te-
KyLUMX aTTectaummn) Ha obLumx OCHOBAHUSAX.

Mpn npoBeaeHUN 3a4yeTa yunTbIBAKOTCA pe3yrnbTaTbl BbINOMHEHUS NPaKTUYECKMX
pabor.

K npomexyToyHon aTTectauumn [OOMnycKalwTCA CTYAEHTbl, BbINOMHUBLUWE BCe,
npeayCMOTPEHHbIE NNAHOM npakTuyeckme paboTbl, U Npoleallme Bce aTanbl TEKYLLEN
aTTecTauMm C OLUEHKON «3adTeHo». B cnyyae oTcyTcTBMA He Bonee ABYX KOHTPOSIbHbIX
napamMeTpoB, CTYOEHT MOXET OblTb AOMYLIEH K MPOMEXYTOYHOW aTTecTtaumm ¢ gobas-
neHneM OBYyX OOMNOMHUTENbHbLIX BONpPocoB Kk TunosoMmy KM npomexyToyHon aTtecTta-
Lmn.

[MpomexyTodHaa aTTecTaums NpoBoAnTCS B popmarte cobeceoBaHus € nNpeno-
pasatenem. O6Gyyarowmmnca nonyyaeTt 2 TEOPETUYECKMX BOMpPOcCa U OOHY 3agadvy u3
crnvcka 3agad npaktndeckux pabot. Bpemsi noarotoBkM K OTBETY He OOJTKHO NpeBbl-
watb 0,75 yaca. lNMpwn xenaHnn, CTyaeHT MOXeT HayaTb oTBeT 6e3 nogrotoBku. lMpwu
HeobXxoauMOCTK, npenogaBaTerlb MOXeT 3afaBaTb YTOYHSAWWMWE, a B cryvyae OTCyT-
CTBMSI OLLEHKM MO KOHTPOSbHbBIM TOYKaM AOMNONHUTENbHbIE BONPOCHI.

Tpe6OBaHMFI K BbIMNOSTHEHWUIO 3a4aHWIA, WKarbl U Kputepun oueHnBaHuUA

Kputepum oueHnBaHus YpoBeHb cchopmu- LLikana oueHoK
POBAHHOCTU KOMMe-
TEeHUNN
— OaHbl  MonHble, goctaToyHo | [locTaTouHbIN «3a4YTeHO»

rnybokne n obocHoBaHHbIE OTBE-
Tbl HA NOCTaBNEHHbIE BOMNPOCHI;

— NpaBUNbHO COCTaBneHa mare-
MaTun4yeckas Mopaenb, HO Xon ee
peleHna He sBngeTcsa OonTu-
ManbHbIM;

— MNoOKasaHbl AOCTaTOYHO YBEPEH-
Hble HaBbIKM MPUHATUS PELLUEHNN
Unu OencTBMM B CO3AAHHOW 00-
CTaHOBKeE;

— nokKasaHbl [OOCTaTO4YHO Mpou-
Hble NPaKTU4YECKNE HaBbIKY;

— JaHbl MOSHblE, HO HEJOoCTaTOu-
HO 0B6OCHOBAaHHble OTBETHI Ha O0-
NOJTHUTENbHbIE BOMPOCHI;

— MNokKasaHbl rnybokne 3HaHus
OCHOBHOW M HEeOOoCTaTOYHble 3Ha-
HUS OOMOMHUTENBHOW nuTepary-
pbl;

— NOKasaHO YBEPEHHOEe YMeEHue
NCMNONb30BaHNA  UHAOPMAaLIMOH-
HbIX TEXHOMOMMA W NPUKIAAHbIX
nporpamm;

— OTBETbl B OCHOBHOM Obinn




KpaTkmMmn, HO B HUX HE Bcerga
BblaepKmnBanacb Jrnorm4yeckaa no-
cnegoBaTesibHOCTb.

— AaHbl HenpaswufibHble OTBETHI
Ha BOMbLUMHCTBO BOMPOCOB;

— B (hopmupoBaHuM Mopenu Ao-
nyLeHbl CyLeCTBEHHbIE OLINGBKN;
— He nokasaHbl HaBbIK/ NPUHATUS
peweHnn wnu [enucTBun B CO-
3aHHON 0OCTaHOBKE;

— He rokasaHbl  A0CTaTOYHO
NPOYHbIE NPAKTUYECKNE HABbIKY;
— He [aHbl MNONoXUTeNbHble OT-
BETbl Ha [AOMOMHUTENbHbIE BO-
npochl;

— MOKa3aHbl HeJOCTaTOuYHbIe
3HAHUA KOHCMEKTOB NEKUMA 1 oc-
HOBHOW NUTEpaTypbI;

— He [MOKa3aHbl [JOCTaTOuYHble
3HaHUA WHMOPMALMOHHBLIX TeX-
HOMOMMN W  NPUKNAdHbIX Mpo-
rpamMMm Ans peLleHns nocTtaBneH-
HbIX 3aJavy;

— OTBEeTbl OblfIM MHOrOCMNOBHbLIMU
UM OYeHb KpaTKMMW, Henocne-
poBatenbHble U 6eccBs3Hble, He
no CyLecTBy BOMNPOCOB.

«He 3auTeHO»

20.3. ®OHA OLEHOYHbIX cpeacTB chOpPMUPOBAHHOCTU KOMMETEHUUN CTy-

AEHTOB, peKomer,yeMblﬁ AnAa npoBeaeHUsa AMarHOCTN4YeCKux paGOT

KomneTteHuus Bonpoc

MK-1.3. — NmeeT npak- | 1. MNpu pewweHm MHoro-
TUYECKUI ONbIT Hayy- | KpUTepuanbHbIX 3agad

HO-
ncecnenoBaTenbCKomn
AeATenbHOCTN B MaTe-
MaTuKe, MexaHuke W
NHJOpMaTUKe

3adaHue 3aKpbImozo
muna - cpeOHuUll ypoBEHb
CrioXHocmu

MK-2.1. — 3HaeT co- | 1. JlnHenHoe nporpam-
BPEMEHHble  MeTOAbl | MMpOBaHue — 3TO

pa3paboTkm u peanu-
3aumMmM mogenen, wuc-
nonb3ys Teopuio
PYHKUMI

OTtBeT

oTaenbHble  KpuTepum 06b-
eVHSAI0T B rnobanbHbIn

WWYT ONTMMYM MO KaXOOMY
KPUTEPUIO B OTAENbHOCTU U
BblOnpaloT cpegHee apudme-
TUYECKOe 3HayeHve

BbIOMpaloT BeayLmi Kputepum
N NPOBOAAT ONTUMMU3ALMIO

MHOroKpuTepuarnbHble 3agadu
HEe ONTUMU3NPYHOT

pa3paboTkanporpaMMHOro
KoOa NIMHENHOWN CTPYKTYpPbI

Hayka o meTogax uccnenosa-
HUSA N OTbICKaHMSA HanbonbLINX
N HaMEHbLUMX 3HaAYEHUN nu-
HENHOW YHKLUMU, Ha Heuns-




3adaHus 3aKpbIMozao
muna - cpeOHuUl ypoBeHb
crioXHocmu

MK-2.2. — Ymeet pas-
pabaTbiBaTb Marema-
TMYeckne Mogenn B
obnactn ecrtecTBo3Ha-
HUS,,  3KOHOMMKUM W
ynpaBneHusi, a Takke
peanu3oBbiBaTb anro-
PUTMbl  MaTemaTunye-
CKnx mopenen Ha base
NakeToB MpUKNagHbIX
nporpaMmm  MoOenupo-
BaHUS

3adaHus 3aKpbImoao
muna - cpelHull ypoBeHb
crioXHocmu

MK-3.1. — 3Haet co-
BPEMEHHbIE  METoabl
pa3paboTkn u peanu-
3aummn MaremaTuye-
CKMX Moaenen

3adaHus 3aKpbIimozo
muna - cpeOHuUll ypoBEHb
CrioXHocmu

2. 3apgauv  NpuUHATUA
peLleHNn OTHOCATCSH, Kak
npaBsuno, K

3adaHue 3akpbimoz2o mu-
na - cpedHull ypoBeHb
CrioXXHocmu

3. UMI B pelieHnn MHo-
rokpuTepmnarnbHbIX 3agay
— 370

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

2. B meToge aHanutuye-
CKOW mepapxumn Kaxabln
Kputepun

1. K «kakomy Knaccy
3agaud OTHOCUTCSA
3agava:

Mmeetca m  nyHKTOB

oTnpaslieHnA n n

NYHKTOB  noTpebneHus
HEeKOTOpPOro

OAMHAKOBOro ToBapa.
Ona  kaxgoro nyHKTa
onpegeneHsl:  06beMmbl
3anacoB i-ro

BeCTHbIe KOTOpOl7I HaJ10XeHblI
NUHEeNHble orpaHn4yeHmnsa

noslyYeHne YypaBHEHUs, Ju-
HEeMHO CBs3blBalOLWEro napa-
MEeTpPbl X U Y

BCAKOE LeneHarnpaBlieHHOe
nopegeHne paccMmatpmBaemoe

KaK znpaBneHme

MHOrokputepuarbHbIM

\/

NMHEWHbIM

MHTEINEKTYallbHbIM

OOHOKpUTEPUArbHBLIM

YMCNEHHbIN MEeTO Noucka

YyeJioBeKO-MallnHHa4A
npoueaypa

yncreHHas
napameTpoB

mMopenb

YyacTHbIN
nporpaMmMmmpoBaHus

mMeTon

nyJlas
peanusauus

nporpaMmMHasi

NIMHENHBIN NPOrpaMMHbIA  pe-
lwaresnb

NIMHENHBIN MpPUKNagHOM pas-
paboTunk

JInuo nNnpnHnMawLiee pewieHmne

noslyyaet BecoBou Koadpdu-
UMEeHT

paccmaTpunBaeTcaA B OTAOEJ1b-
HOCTU

obHynseTca

npupaBHMBaeTCAd K coceaHeMY

KOMMUBOAXKEpa

TpaHcnopTHas

O MakCnmMmaribHOM MNOTOKe

O pHOK3ake




NnocTaBLUuKa,

noTpebHOCTb j-ro
notpeburtens,

CTOMMOCTb  MepeBO3KU
ogHoMn eanHULbI

NPOAYKUMN N3 NyHKTa i-
ro nocraBLiMKa, B MyHKT
J-ro notpebutens.
TpebyeTtcsa HanTv nnaH
NepeBO30K, NP KOTOPOM
Obl NOJSTHOCTbIO
YyAOBMETBOPANCA CMnpoc
BCEX noTpebutenen, npu
3TOM xBaTarno Bbl
3anacoB MOCTaBLUNKOB U

CyMMapHble
TPpaHCMOPTHLIE pacxoabl
Obinn Obl

MWUHUManbHbIMU.
2. BapuaHTbl pewleHus | LeneBbiMU PYHKUNAMUN

MHOTFOKpUTEPUATbHbIX orpaHMYeHnaAMM
3agay HasbIBalTCA anbTepHaTMBaMm vV
KpUTEPUAMMU
MNK-3.2. - Bnageet | 1. Pewntb 3agayy nu- | X1 =5; x2 =8
HaBbIKaMW MOCTPOEHUSI | HEMHOTO  MPOrPamMMUPO-
mMoZenen npuknagHbIX | BaHWA rpacomnyeckmum | X1 =0;x2=0
MPOLECCOB M HaBblKka- | cnocobom
MM MIPUMEHEHMS  CO- | X, + 2X, —> Max X1=-1;x2=2
BPEMEHHbIX  MHCTPY- | (_ <
X +X <], Xx1=1; x2=2 \

MeHTallbHbIX CPeACTB K
peLLeHunto npmingnglx e 2X2 st
X+ Xy <3,

3afad X >0,X, >0.
3adaHue 3aKpbIMoao

muna - cpedHull ypOoBEHb
CrI0XXHOCMU

TpeboBaHus K BbINOMHEHMIO 3a4aHWIA, LWKanNbl U KPUTEPUM OLlEHUBAHUS
1) TecToBble 3agaHus.
- 3aJaHuns 3aKpbITOro TUNa — CpedHU YPOBEHb CITOXHOCTU (BbIOOP OAHOro BapuaHTta
OTBETa, BEPHO/HEBEPHO):
e 1 6ann — ykasaH BepHbIN OTBET,;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.
- 3agaHuns 3aKkpbITOro TMna - cpeaHnn YpoBeHb CIIOXHOCTU (MHOXECTBEHHbI BbIOOP):
e 2 6anna — ykasaHbl BCE BEPHbIE OTBEThI;
e 33 KaXabl BEPHbIN OTBET cTaBuTCcA 1 6ann, Npu 3TOM 3a KaXKabli HEBEPHbIN
OTBET BbluMTaeTca 1 6ann;
e (0 6annoB — He BbIGpaHO HM OAHOrO BEPHOro OTBETA.
- 3agaHugd 3aKkpbITOro Tmna (Ha COOTBETCTBUE):
e 2 Danna — Bce COOTBETCTBUSA onpeaeneHbl BEpPHO;




e 3a KaXgoe BepHOe COoMnocTaBfieHue CTaBUTCA KonuvectBo 6annos, paBHoe
MakcumanoHoMy (2 6anna), AeneHHOMY Ha KOMMYecTBO npeasiaraembiX B
BOMNpOCe CONoCTaBlIEHNN;
o 0 6annoB — HM O4HO conocTaBneHne He BblIOpaHO BEPHO.
- 3aJaHus OTKPbLITOro TMna (KOPOTKUN OTBET):
e 2 6anna - ykasaH BepHbl/i OTBET,;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.
2) Pac4yeTHble 3a4a4v CUTYaLUNOHHbIE, NPaKTUKO-OPUEHTUPOBAHHbIE 3aa4u

. 5 6annoB — BbINOSIHEHO BEPHO (NOSy4YeH NpaBusbHbIA OTBET, 060CHOBaH
(aprymeHTMpOBaH) xo[, BbINOMNHeHUs (Mpy HeobXoANMOCTH));
. 2 B6anna — BbINOMHEHWE 3a4aHNA COOEPXUT HE3HaUUTENbHbIE OLINBKKN, HO

npvBeaeH NpPaBuUibHbIN XO4 PacCyXOAEHWUA, NN NONyYEH BEPHbIN OTBET, HO OTCYTCTBY-
eT 060CHOBaHMeE Xo4a ero BbINOMHEHNS (€Cnin OHO BbINo HEOBXO4MMbIM), U BbINOJ-
HEHO He MOMHOCTbLH, HO NOMyYEeHbl MPOMEXYTOUHbIE (YACTUYHbIE) pe3ynbTaTthbl, OTpa-
atoLme npaBuNbHOCTb X04a BbINOSTHEHUS 3a4aHnNs, UK, B Clly4ae ecrnim COCTOUT U3
BbIMONHEHUSA HECKONbKUX noasagaHnn, 50% KOTOpPbIX BbIMNONTHEHO BEPHO;

. 0 6annoB — He BbIMOMHEHO WU BbINOMHEHO HEBEPHO (X0 BbIMOSTHEHUS
ownboYeH Unn coaepXuT rpydble owmnbKkM, 3Ha4YUTENBHO BNUSAIOLWLME Ha AanbHeNnwee
€ro n3y4veHue).

- MOBbILLUEHHbIN YPOBEHb CITOXHOCTMU:

¢ 10 6annoB — 3aga4va pelleHa BepHO (NoslydyeH npaBurbHbIA OTBET, 0OOCHOBAH
(aprymeHTMpoBaH) Xo4 peLleHus);

e5 6annoB — pelleHne 3a4ayn CoAepPXUT He3HaUUTENbHbIE OLNGKN, HO NpuBeE-
OEH NPaBUIbHbBIN XO4 PAaCCYyXOEHWWA, WM MOSydeH BEPHbI OTBET, HO OTCYTCTBYET
00OCHOBaHMe x04a ee pelleHud, UNn 3agadva pelleHa He MOMHOCTbI, HO MOJSTyYeHb!
NPOMEXYTOYHbIE pe3ynbTaThl, OTPaXxatoLme NpaBUbHOCTb X04a PeLUeHns 3a4auu;

¢ (0 6annoB — 3agaya He pelleHa UNn peLleHne HEBEPHO (Xon pelleHus owmnbo-
YeH Unu coaepxun rpyobie oWnbKN, 3HAYMTENBHO BNMUSIOLWME Ha AanbHenwee n3yyeHne
3agayn).



JIUCT COrMACOBAHUN
PABOYAA MPOrPAMMA YYEEHOW OUCLMMITNHDI

Hanpaenenue/cneunansHocTb 01.05.01 dyHaameHTanbHble MaTeEMaTUKa N MEXaHUKa
Koa n HammeHoBaHune HanpaBneHMﬂ/cneumaanocm

OucumnnuHa 61.B.[1B.01.01 IHopMaLMOHHbLIE TEXHONOIMMM B MatemMaTuke
KOO U HamMmeHoBaHue aNCUUNInNHbI

Mpodunb nogrotosku / cneuynanusauna CospemeHHble MemoObl meopuu hyHKUUU 8

mMamemMmamuke U MmexaHuke
B COOTBETCTBUM C YYEOHbIM MrnaHoMm

dopma 0byyeHuns ovHas

YyebHbin rog 2026/2027

OTBETCTBEHHbIN MCNOMHUTENb

3aB. kacbegpon Todul CemeHoBEM. . 20

OOIMKHOCTb, NoAapasaernieHne noanucb pacngpoBka nognucu

NcnonHutenn

aoueHT KToul Wununosa E.A. . 20

OOIMKHOCTb, NoAapasaernieHne noanucb pacwmncpoBka nognucu

COIMACOBAHO

Kypatop OOI1

Nno HanpaeBreHuo/cneLmManbHOCTU .20
nodnucek pacwugposka nodnucu

HauyanbHuk otaena obenyxueanua 3HDB .20

rnoodnucek pacuwughposka nodnucu

Mporpamma pekomeHgoBaHa HMC matemaTtuyeckoro dakynbteTa,
npoTtokosn Ne 0500-06 ot 25.05.2023 .



NIUCT USMEHEHUN
PABOYEN MPOrPAMMbI YYEEHOW OUCLMMNNHDI

HanpaeneHune/cneumanbHOCTb

K00 U HauMeHo8aHue HarnpasseHus/creyuansHocmu
OucumnnuHa

KOO U HauMeHo8aHue OUCUUIIUHbI
Mpodumnb noaroToBku/cneymanmsaumns

8 coomeemcmeuu ¢ Y4ebHbIM riaHom

dopma 0by4eHus

Y4yebHbI rog

B cBsa3u (Ha ocHoBaHWN)
nanoxnto N. __ Pl B cnegyowen pegakumm:

OTBEeTCTBEHHbIV UCNOSNTHUTENb

.20
OormkHocmsb, rnodpasderieHue rnoonucek pacuwiugpoeka rnodnucu
COINMACOBAHO
Kypatop OOI1
Nno HanpaeBreHuo/cneLmanbHOCTU .20
noonucek pacuwughposka rnodnucu
HavanbHuk otaena obecnyxumeanus 3HB .20
rnoonuck pacuwiughposka rnoodnucu

N3meHeHuns Pl pekomeHgoaHsl HMC
HauMmeHosaHue ¢hakyrnbmema, cCmpyKmypHo20 rnodpa3soesieHus

npoTokos Ne or__. .20 .



