banakoBCckuii HHKEHEPHO-TEXHOJOTUYECKUN HHCTUTYT — (husinai GpeaepanbHOTro
roCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEXKICHUS BBICILIETO 00pa30BaHUs
«HaruoHanpHbIN UCCIIEN0BATENBCKUI ANepHbIA YHUBEPCUTET «MIU DN

@DaKyJIbTET AaTOMHOW YHEPTETUKHU U TEXHOJIOTUHI
Kadenpa «ubopmarimoHabie CUCTEMBI M TEXHOJIOTHI

PABOYAS ITPOI'PAMMA
0 IUCIUIUIMHE «MareMaTH4eckoe MOJAETUPOBAHUE)

HanpasieHusi nOAroTOBKHU
«09.03.02 MudopmaiimoHHble CUCTEMBI U TEXHOJIOTHI)

OcHoBHasi npodeccuoHaTbHAsE 00pa3oBaTeIbHAsSI MPOrpamMMa
«MHpOpMaIIIOHHBIE CUCTEMBI U TEXHOJIOTUM

Kpaiundukauus BoIYCKHUKA
bakanasp

dopMma 00y4eHust
Ounas

bamakoBo



He.]'[l) O0CBOCHHUSA NUCHUIIJINHDBbI
HCHB OCBOCHMS JMCHUILINHBI «MaTremMaTudeckoe MOJCIUPOBAHHEC)» B oOmacTu

oOy4eHusi, BOCIUTaHUs, pa3BUTHsl, coOoTHeceHHbIe ¢ oOummu tenasimMu OOIT BO u tpebo-
BaHMSIMH MPO(HECCHOHANBHBIX CcTaHaapToB («24.057. Cnenuanuct B obnactu uHGOpMa-
[IMOHHBIX TEXHOJIOTUA HAa ATOMHBIX CTaHIUAX (pa3paboTka W COMPOBOXKICHUE MPO-
rpaMMHOTO oOecrieueHus») SBIseTCs: (POpMUPOBAaHUE TPEACTABICHUS O METO/AaX Ma-
TEMAaTHUYECKOIO0 MOJIETUPOBAHMS; PACKPBITHE 3HAUYEHHUS MATEMaTUYECKOTO MOJEIHPOBA-
HUS B COBPEMEHHOW Hayke; (OpMUPOBAHHME MPEACTABICHUS 00 ATamax CO3JaHUs MaTe-
MaTUYECKON MOoJenu; (popMupoBaHue MPeACTaBICHHs 00 alropurMax pa3paboTKu MaTe-
MaTHUYECKON MOJIETH.

Mecto nucunmiuabl B ctpykrype OOII BO

HeoOxoauMbIMK  yCIIOBUSIMH  JIJI1  OCBOSHHUS JUCITUIUTMHBI SIBJISIOTCS  3HAHUS,
YMCHUSA U MTPAKTUICCKUC HABBIKU 110 MPEAMICCTBYIOIUM AUCHUIIIIMHAM U ITPAKTUKAM:

Maremaruka

duznka

Hctopus

dunocodus

TexHonorun 00paboTKH MHGOPMAITUH

Nudopmatuka

Xumus

S3bIKM TpOrpaMMHUPOBAHUS

Teopus BepoATHOCTEH W  MareMaThuyeckass craTucTuka/MartemaTuueckas
CTAaTUCTHUKA U MTPOTHO3UPOBAHUE

VYyeOHas npakTuka (03HAKOMUTEIIbHAS)

3HaHUs, YMEHUS M MPAKTUYECKUE HABBIKU, MOJYYCHHBIEC MPU OCBOCHUHU JUCIIU-
TJTMHBI, HEOOXOAUMBI IIPU U3YYEHUU CIAEAYIONTUX JUCIUILINH U TPOXOXKIEHUS MPAKTUK:

Metozs! 1 cpelicTBa NPOCKTUPOBAHUS HHPOPMAIITMOHHBIX CUCTEM U TEXHOJIOTUI

Nudopmarimonnas Teopust yrnpapieHUs

MopenupoBanue mporeccoB U cucteM/OCHOBBI MOJCITUPOBAHUS CUCTEM

Mynbetumenua  TexHosiornu — /KOMIBIOTEpHBIE ~ TEXHOJOTUH  CO3JAHUs
MYJIbTUMEIUIHOTO TPOIYKTA

HccnenoBanne onepauuii

Okonorus

KauectBo nH(OpMAITMOHHBIX CUCTEM

Teopust IpUHATHS PEILICHUN

VYnpasnenre nHGOPMAIIMOHHBIMU pecypcaMu

VYueOHas npakTuka (IO MOJIYYEHHUIO MEPBUYHBIX MPO(ECCHOHAIBHBIX YMEHUN WU
HaBBIKOB)

[IpousBoacTBEHHAS MPAKTHKA (IPOEKTHO-TEXHOJOTHYECKAs)
a TaK>Ke MPHU MPOXOXKICHUH TOCYIapCTBEHHOM UTOTOBOM aTTeCTAIlUH.

[Ipy ocBOGHMM AaHHOW JUCHUIUIUHBI CTYJEHT CMOXET YaCTUYHO MPOJEMOHCTPH-

pOBaTh ClEIyIONIe 0000IIEeHHbIE TPYAOBbIe (GYHKIMH: JKCIUTyaTarus uHGOpPMAIMOH-
HOM CHCTEMBI MPEACTABJICHHS] TEXHOJOTHYECKUX MMAPaMETPOB M KOMMEPYECKOTO yueTa
AIIEKTPOIHEPTUH ATOMHOM CTAHIINH.



Komnerenunu ooyuamwmerocs, opMupyemMbie B pe3VJbTATE 0CBOCHUS
9
JAACIUILTAHBI
B mporiecce ocBoeHMs JaHHOW NMCIUIUIMHBI y CTyAeHTa (POPMUPYIOTCS CIEay0-

A€ KOMIIETEHIINU:
YHUBepCcAIbHBIE



Kon

HauMeHnoBaHne KoMmeTeH-

KOMIIE- - WNHaukaTopbl TOCTHKEHUS KOMITETEHLIUN
TEHIIUU
YK-1 CriocobeH ocyniecTBIATh 3-YK-1 3nath: Mmeronuku coopa u 00paboTku nHpOpMa-
MOUCK, KPUTUYECKHI aHa- [[UU; aKTyaJIbHbIE POCCUICKHE U 3apyOeKHbIE HCTOUHUKH
73 U cuHTE3 nHpopManuu, | nHpopMauu B chepe npoecCHoHaNbHOM e TeTbHO-
MPUMEHSTh CUCTEMHBIN CTH; METOJ] CHCTEMHOT'0 aHaJIN3a
MOJXOM JJIs1 PELIEHUs 110- V-VK-1 YMeTh: IpUMEHATh METOIMKH MOKCKA, cOopa 1
CTaBJICHHBIX 3a/1a4 00paboTku nHGOPMaIINKU; OCYILIECTBIATh KPUTUYECKUN
aHAJIU3 M CUHTE3 WH(OPMAIIUHY, TIOTYYCHHON U3 Pa3HBIX
HUCTOYHUKOB
B-YK-1 Bnagets: MmeTogamu mnoucka, coopa u oopadot-
KM, KpUTHUECKOT 0 aHaJIM3a U CUHTE3a HHPOpMAIIH; Me-
TOAMKON CUCTEMHOTO MOJIX0/1a JJIsl PEILICHUS [TOCTaBJICH-
HBIX 3a71a4
YKE-1 CnocoOeH UCoIb30BaTh 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
3HAHUS €CTECTBEHHOHAYY- JTUCLHUILIINH, METOIbI MAaTEMAaTHYECKOTO aHAIN3a U MOJIe-
HBIX JUCLHUIUINH, IPHUMe- JUPOBAHUS, TEOPETUUYECKOTO U IKCIIEPUMEHTAILHOTO HC-
HSTh METOJIbl MATEMATHUe- | CIICJOBAHUS
CKOr'0 aHaju3a u MOJEU- V-VYKE-1 ymeTh: uCI0JIb30BaTh MaTEMATUIECKHUE METO-
POBaHMUSI, TCOPETUYECKOTO U | Jbl B TEXHUYECKUX MPUIOKEHUSX, PACCUUTHIBATH OCHOB-
HKCIIEPUMEHTAIILHOTO HC- HBIC YHCIIOBBIC XapaKTEPUCTUKU CITyUYalHbBIX BEJIMUUH,
CJIEIOBAHMSI B IIOCTABJICH- peliaTh OCHOBHBIE 33/1a4l MAaTEMaTUYECKOW CTaTUCTHKHU;
HBIX 3a/1a4ax peniaTh TUMOBBIC PACUETHBIC 3a/1a4U
B-VYKE-1 BnameTs: MeTOogaMU MaTEMAaTUYECKOIO aHAIN3a
Y MOJICJIMPOBAHUS; METOAAMH PEIICHU 3a/1a4 aHAIN3a U
pacueTa XapakTepUCTUK (PU3NYECKHX CUCTEM, OCHOBHBI-
MU TIpreMaMu 00pabOTKH IKCTIEPUMEHTAIBHBIX JTaHHBIX,
METOJIaMH pabOThI ¢ MPUKIAIHBIMH IPOTPAMMHBIMU
MIPOIYKTaMU
VYKII-2 | Cnocoben uckats HyxHbIe | 3-YKII-2 3HaTh: MeTouKu coopa u 00paboTku uHpOp-

WCTOYHHUKH MHPOPMAIHU 1
JIAHHBIE, BOCIIPUHUMATD,
aHAJIM3UPOBATh, 3AIIOMH-
HaTh U TIepeaaBaTh HHHOP-
MaIIMIO C UCTIOJIb30BAHUEM
I (POBHIX CPEJCTB, a TAK-
K€ C MOMOIIbIO aAJITOPUTMOB
npu paboTe ¢ MOITy4YeHHBIMU
U3 Pa3JIMIHbIX HCTOYHUKOB
JAHHBIMH C 1110 3 dek-
THUBHOTO HCIIOJIb30BAHUS
NOJTY4eHHOH HHPOpMaIu
JUISL peIIeHHs 3a/1a9

MallM1 C MCIIOJIb30BaHUEM IIU(PPOBBIX CPEJCTB, a TAKKE
aKTyaJbHBIE POCCHICKHE U 3apyOeKHbIE NCTOYHUKH HH-
dopmanuu B chepe npodhecCHoHaIBHON AesITeIbHOCTH,
TIPUHIUITBL, METOJIBI M CPEJICTBA PEIICHHSI CTAaHIAPTHBIX
3aJ1a4 podeccruoHaIbHON 1eATEIbHOCTH C UCII0JIb30Ba-
HUEM HU(POBBIX CPEJICTB U C YIETOM OCHOBHBIX TpeOo-
BaHUI UH(GOPMAIIMOHHOI 0€30MacHOCTH

V-VKII-2 YMeTb: npUMeHATh METOJUKH MOKMCKa, cOopa 1
00paboTku nH(MOpPMAIUH; C UCTIOJIB30BAHUEM ITU(PPOBBIX
CpPE/CTB, OCYLIECTBIATh KPUTHUECKUHN aHAIU3 U CUHTE3
UHPOPMAIINH, TTIOJTYYEHHOH U3 pa3HbIX HCTOYHUKOB, H
pelaTh CTaHIapTHBIE 3a7a4u NpodecCHoHaNbHON Jes-
TEIBHOCTH C UCIIOJIb30BaHUEM LU(POBBIX CPEICTB U C
Y4€TOM OCHOBHBIX TpeOOBaHHH HH(POPMALIMOHHOM 6e3-
OTACHOCTH

B-VYKII-2 Bnanets: MmeTogamu noucka, coopa u oopadoT-
KM, KpUTHYECKOT 0 aHaJIW3a U CUHTEe3a MHPOPMAIUH C HC-
M0JIb30BaHKUEM IIM(PPOBBIX CPEICTB ISl PELICHUs TOCTaB-
JICHHBIX 33/1a4, HABBIKAMHU MTOJATOTOBKU 0030pOB, aHHOTA-
Ui, cocTaBieHus pedepaToB, HAYYHBIX J0KIA0B, MyO-
JTUKauui 1 Oubimorpapuu Mo Hay4Ho-
UCCIIEI0BATEIbCKON paboTe ¢ NCIOIb30BaHNUEM LU(PO-
BBIX CPEJICTB U C YU€TOM TpeboBaHUN HH(OPMaLIMOHHON




| 6ezomacrocTH

npodeccuoHaIbHBIE
3amaun Konu
. WNuaukaTopsl TOCTHXKEHUS
npodeccuonansHoil | OOBEKT UM 00JIACTh 3HAHUS HAaMMEHOBAHHE
KOMIICTCHITHH
nesitenbHoCcTH (3I1]1) KOMIIETEHIINHU
pa3zpaboTka u nH(OpPMAIIMOHHBIS I[MIK-5  Cnocoben | 3-T11KS - ocHOBHBIE
BHEJ[pEHUE MIPOLIECCHI, TEXHOJIOTHH, | OCYLIECTBIATh MPUHIIUITBI CHCTEMHOTO
TEXHOJIOTHH CUCTEeMBI M  CETH, MX | MOACIUPOBAHUE MOJIX0/1a; METOIBI
pa3paboTKu MHCTPYMEHTAJILHOE MIPOLIECCOB U | MOJIETTUPOBAHUS
00BEKTOB (mporpamMMHOE, TEXHUYECKOE, | CHCTEM Ha OCHOBE | IPOIIECCOB U CHCTEM
po)eCCHOHAIBHON | OpraHU3aI[MOHHOC) CHUCTEMHOTO V-IIKS — npoBouThH
JESTEIILHOCTH B obecrieyeHre, CHocoObl U | aHanM3a aHaIIN3 MPEIMETHOM
pa3IMYHBIX METOJIbl  MPOEKTUPOBAHMUS, | MPEIMETHON 00J1aCTH 1 OCYIIECTBIISAThH
obOnactsx u chepax | OTHNAAKH, TPOU3BOJACTBA U | 00JIACTH ee popmasibHOE
JESITeIbHOCTH AKCIUTyaTaluu MpeJICTaBICHNUE B BUJIE
MH(POPMALMOHHBIX MOJIENH
TEXHOJIOTMII W CHUCTEM B B-IIKS -
pa3IMYHBIX ~ O0JacTAX | WHCTPYMCHTAILHBIMH
cdepax AeqaTeIbHOCTH. CpelCcTBaMuU
MOJICTTUPOBAHUS

3agaum BOCIIUTAHMSA, PC€AJTU3YEMbIC B paMKaX OCBOCHUA TUCHUIIJINHBI

IO OTHOLICHUS
K UCCIIE/IOBA-
HUSIM JDKEHa-
YYHOTO TOJIKA
(B19)

Co3nanue
N Bogneuenue
Hamnpagne YCIIOBUH, Hcnonbs30BaHKe BOCIUTATEIILHOTO
N B Pa3HOILIAHOBYIO
HUe/lleIn | 0o0eCIeUnBai0 MOTEHIIMAaNa YIeOHOU TUCIIUTUINHBI
BHEYUEOHYIO JIESATEIbHOCTh
X
[Ipodeccu | popmupona- 1. Ucnions3oBanue BocnuTarenbHoro mno- | 1. Opranuzanus u
OHAJIPHOE | HME HAYYHOr0 | TEHIMaJIa JUCHUILIMH oOmenpodeccro- | nmpoBeacHUE KOH(DepeHIUH
BOCIIUTaH | MHPOBO33pe- HaJTBHOTO MOJIYJIS JUTS (POPMHUPOBAHUS: C IENBIO TTOMCKA
ue HUS, KYABTYPHI | - MOHUMaHUS OCHOBHBIX MPUHITUIIOB U HECTaHJIAPTHHIX PEIlIeHUN B
MOMCKA He- CIoc000B HAYYHOTO ITO3HAHUS MHUPA, KU3HU HAyIHO-
CTaHJApPTHBIX | Pa3BUTHS HCCIEI0BATENbCKUX KaueCTB TEXHUYECKOTO COOOIIECTRA.
HAy4YHO- CTYJICHTOB ITOCPEJICTBOM X BOBJICUCHHS | 2. YUacTue B TIOJTOTOBKE
TeXHUYE- B HCCJIEIOBATENLCKHUE MTPOEKTHI MO 00J71a- | MyOIuKanuii B
CKHX/TIpaKTHYe | CTSIM HAYYHBIX UCCIICIOBAHUNH; BBICOKOPEHTHHTOBBIX
CKUX PEIICHHH | - CIOCOOHOCTH OTIENSTh HACTOSIINE PEIeH3UPYEMBIX HAYUHBIX
, KpHTUYECKO- | HayYHBIC HCCIIEIOBAHUS OT JDKCHAYYHBIX | M3IaHUSX.

IIOCPEACTBOM IPOBENECHUS CO CTYACHTA-
MH CEMHHAPOB, OTKPBITHIX JIEKIUHI, KPYT-
JIBIX CTOJIOB;

- TBOp‘IGCKOl"O 158 KpI/ITI/I‘IGCKOFO
MBIILJIEHUS], YMEHUS PACCMATPUBATD
pa3IMYHbIE UCCIEA0OBAHUS C SKCIIEPTHOM
MO3UIIUHU TIOCPEICTBOM OOCYXICHHUS CO
CTYJACHTaMH COBPEMEHHBIX
HUCCIICIOBAHUM.

3. ®opmupoBaHue
KPUTHYECKOT'O MBITIIIICHHS,
HOCPEICTBOM 00CYXKIEHUS
CO CTyJIEHTaMHU
COBPEMEHHBIX HayUHBIX
HUCCIIEIOBAHNN U MHBIX
OTKPBITUI NIPH MTPOBEACHUHU
KPYTJIBIX CTOJIOB,
CEeMHUHAPOB, OTKPHITHIX
JIEKIUH U JIp.




CTpykTypa u coaepkaHue y4eOHOH TUCHUTIIHHBI

JlucrummHa mpenogaeTcs cTyaeHTaMm B 3 cemectpe. O0mas Tpya0eMKOCTh JIHC-

HMIIMHEI cOCTaBigeT 3 3aueTHRIX equHuIlbl, 108 ak. yaca.

Kanenaapubiid miiaH

No | Neo HaunmenoBanue pazzaena (TeMbl) Bunpl yueOHO nesTenbHO- Atte- | Makcu-
P JUCITUTLIAHBI CTH CTalysl | CUMalb
a|e (dac.) paszmena | Malib-
3 (pop- HBIN
I | B o o Ma*) 6as 3a
e = = pas-
b § § 8 e
= < = O
a o = Q. =
5 | 2| 8| B
8 O < o
aa) = = =
1 | MaremaTtuuyeckue Mojesu, npeacrasiaenubie CJIAY u CHY K 30
1 | OcHOBHBIE MOHATUSI MATEMATHYECKOTO MO- 14 5 ) ) 12
JIeIMPOBAHUS
2 | IlpubnmxenHoe pemenue CJIAY u CHY 24/4* | 42 | - | 4/2 | 16
3 EI/II);I@IH)KGHHe Y MHTEPIIOIMPOBaHKE (HyHK- oaja | 4/ 42 | 16
2 | MatemaTu4eckue MojeJiu, npeacrapjienubie CAY KU 30
4 | YucneHHOe UHTErPUPOBAaHUE 22 2 - 4 | 16
5 | IIpubnuxxkeHHOE peLieHue O6I;IKFOB€HHI:IX on lap| - |apl 16
g depeHInanbHbIX ypaBHEHHHA
Buja npomexyTOYHOM aTTeCTAllNK 3 40
Hroro 108/12 12/ i lg/ 76

* - COKpalleHHOe HauMEHOBaHKE (POPMbI KOHTPOJIS

** - cyMMa MaKkCUMaJIbHBIX 0aJiIoB 10JKHA ObITH paBHa 100 3a cemecTp, BKIIOYAs 3a4€T U

(unn) sK3aMeH

COKpaHleHHOG HaMMCHOBAHNUEC q)OpM TCKYHIETO KOHTPOJIA U aTTCCTAallU pa3aciioB:

O0o3HaueHHE ITotHOE HAaMMeHOBaHHE
K1 KoHnTpoas no uroram
3 3auer

ConeprxaHue JIEKIITMOHHOTO Kypca

Tema nexuun. Bopocekl, oTpadarbiBaeMble Ha JICKIUH Bcero Y4ebHo-
4acoB MeTOAN4ecKoe
ob0ecrieyeHue

OcCHOBHBIE NOHATHS MATEMATHYECKOI0 MO/IeJIMPOBAHUS. 1-6

Mogenbs 1 00bekT. Bunabl u tunel mozaeneit. [IpaBuina v NpUHIUIBI

MOCTPOEHHST Mojeie. Bumpl MaTreMaTHYeCKOTO MOISIUPOBAHUS.

DTanbl NOCTPOEHUsI MaTeMaThuueckux Mojesnei. OCHOBHBIE TpeboBa-

HHSI K MATEMaTUYECKUM MOJICIISIM.

Ipubéau:kennoe pemenue CJHAY u CHY. Merton Kpamepa, T'aycca. 1-6




3amavya otneneHusi KopHeu. [IpuOmMmKEHHOE BBIYMCICHUE KOPHS
YPaBHEHUS C 3aJJaHHOM TOYHOCTHIO METOJOM ITOJIOBUHHOTO JEJICHHUS.
Meron pocToi UTepalvy YUCICHHOIO PELICHUs] YPABHEHUM. Y CIIO-
BUSl CXOJIUMOCTH UTEPALIMOHHOM IOCJIEI0BATEIbHOCTH, OLIEHKA TOY-
HOCTHU. MeTobI XOp/ 1 KacaTelIbHbIX.

IIpudau:keHne U HHTEPNOJIMPOBaHUe PyHKIMI 4 1-6

3agauM, NPUBOJAILIME K ANIPOKCHUMAaLMU OAHOM (PYyHKLIMM JPYTrOM.
[Tpubnmxenue GyHKIMNA METOJOM HAaWMMEHBIIUX KBaaparoB. MHTEp-
HNOJSILIMOHHBINA IIOJIMHOM, €ro CYIIECTBOBAHWE W €IWHCTBEHHOCTb.
OcraTtounsiii wieH. HTepnonssunoHHbIN nonuHoM Jlarpanka. Pas-
JIEJICHHBIE PAa3HOCTH M UX CBOWCTBA. MHTEpHOJSIIUOHHBINA ITOJIHMHOM
Hprorona.

YucieHHOEe HHTETPUPOBAHME 2 1-6
[TocTtanoBka 3agaun MPUOIMKEHHOTO BBIYHUCICHUS ONPEENEHHOIO MH-
terpasa. Popmynsl npsaMoyroiabHukoB. @opmyina tpaneuui. dopmyna
Cumncona. IIpakTuyeckas olLeHKa MOTPEIIHOCTH KBaJIpaTypHBIX (op-
MyJL.

I[pudau:kenHoe pemieHHe OOBIKHOBEHHBIX JH(pdepeHInaIbHbIX 4 1-6
YPaBHeHUil

YucneHnnple MeTONbl pemieHus 3amaun Komm aisi OOBIKHOBEHHBIX
nuddepeHmanbHbIX ypaBHEeHUN. Perenne oObIKHOBEHHBIX audde-
pEHIMAJIbHBIX YpaBHEHUI MeTo1oM Ditnepa. Metonsl Pynre — Kyt-
Ta. PazHocTHBIE METOABI penieHus TuddepeHInaTbHBIX YPaBHEHUN.

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTnuyeckoro 3anaTusi. Bonpocel, orpadarsiBaemMblie Ha Bceero Y4ebHo-
NPAKTHYECKOM 3aHATHH 4acoB MeToaAnYecKoe
obecneyeHue
[Tpubmmxennoe pemenue CJIAY u CHY. 4 1-6
WNHuTtepnionupoBanue GyHKIUN TOTMHOMOM. 4 1-6
[IpubnmxeHHOE BRIYUCIECHUE ONPEIEIIEHHOI0 HHTETpasa. 4 1-6
[TpubnmxenHoe peurenue 3anauu Ko oObIKHOBEHHBIX TH(Ge- 4 1-6

pEeHIMAIBHBIX YPABHEHHH IIEPBOTrO MOPSIKA.

IlepedyeHnb 1a00paTOPHBIX PaldOT - He MPETYCMOTPEHBI Y4eOHbIM IIJIAHOM

3ajanns 11l CaMOCTOSITEILHOM PadoOThI CTY/1€HTOB

Bomnpocsl 111 caMOCTOATEIbHOI0 H3y4YeHHs (3a1aHus) Bcero Y4ebdHo-
Yacos MeTOANYeCKOoe
obecreyeHue

OcHOBHBIE 00J1aCTH NMPUMEHEHUS] MaTeMaTHdeckux mojeneid. I[lonsTue 1-6

norpemHocTH. HekoppekTHbie okpyrieHus. HeycTounBOCTh BBIYHCIIH- 12

TEJNbHBIX ATOPUTMOB. IIprMepsl HEYCTOMUMBBIX aJITOPUTMOB.

UucneHHble METOJbl  PEIICHUS CHUCTEM JIMHEMHBIX alredpandeckux 1-6

ypaBHeHuii. IIpaBuno Kpamepa, meron oOpalieHuss MaTpULbl, METOJ

["aycca, MeToJl MPOTOHKH, UTEpAllMOHHbIE MeTo/bl (MeTon Sko6u). Pe- 16

LICHUE CUCTEM HEJIMHENHBIX ypaBHeHU. Metoasl HproToHA 1 nrepanuil.

TOYHOCTB ¥ CXOMMOCTB PEIICHHUS.

[Tpubmmxenune ¢pyHkuMi crutaitHamMu. HTEpHOISIIMOHHbBIE KyOuyeckue 16 1-6




crutaiiael. THTEprionnpoBanue NepuognIeCcKuX (PyHKIIUA TPUTOHOMET-
pudeckuMu nonmHoMamMu. KBaapatuunoe npubmmkenue merogom Ye-
ObmmeBa. [IpuMeHeHne MHTEPNONSIIUK JUTsl pemieHusi ypaBHeHuil. OO0-
paTHOE MHTEPIIOJIUPOBAHUE.

Br160p onTuManbHOro mara npu 4uciaeHHOM uHTerpupoBanuu. [Ipasuio 1-6
PyHre mnpakTHdeckoil OICHKHM MOTPEIIHOCTH KBAJAPATYpPHBIX (HOPMYIL
YTouHeHHe NpUOIMKEHHOTO 3HaYeHHsI uHTerpana no Puuapacony. He- 16
KBaJIpaTypHbie GOPMYIIBI YUCICHHOTO UHTEIPUPOBAHUS - MeTOa MOHTe-
Kapuo.

CriocoObl OLIEHKM TOTPEIIHOCTEH OJHOILIArOBBIX METOJIOB DELICHUs 1-6
OOBIKHOBEHHBIX An((epeHInANbHBIX ypaBHEeHHH. PacripocTpanenue of-
HOIIIAroBBIX METOJIOB Ha CHCTEMBI OOBIKHOBEHHBIX AH(DdepeHnnanbHbIx
yYpaBHEHHUH. DKCTPaNOISAIUOHHBIC METOABI. SIBICHHE KECTKOCTH U €ro
BJIMSIHUE Ha BBIOOp MeTO0B perieHus 3agaun Komm. HesBHBIE ogHOIIA-
roBble (Tuna Pynre-KyTTbl) 1 MHOTOIIarOBBIE METOMBI.

16

PacueTrHo-rpajduueckasi padora He MpeIyCMOTPEHa Y4eOHbIM IJIAHOM

KypcoBasi padora He npexycMOTpeHa Y4eOHbIM IJIAHOM

Oobpa3oBaTreibHbIE TEXHOJIOTMH

[Tpu peanuzanuu yueOHOro mMarepuaia Kypca UCIONb3YIOTCS pa3IudHble 00pa3o-
BaTeJIbHbIE TEXHOJIOIHH, CIIOCOOCTBYIOIIME CO3/IaHUI0 aTMOC(hepbl CBOOOJHON U TBOpYE-
CKOM JMCKYCCHM KaK MEXAY MPENoJaBaTeIeM U CTYyACHTaMH, TaK U B CTYIACHYECKOU
rpynmne. Llenbto npu 3TOM sBIsSETCS BbIPAOOTKA y CTY/AEHTOB HaBBIKOB U KOMIIETEHIIMH,
MTO3BOJIIOIINX CAMOCTOATEIBHO BECTH MCCIEAOBATEIBCKYI0 U HAyYHO-TIEAATOTHYECKYIO
pabory.

AyIuTOpHBIE 3aHATHUS IPOBOMATCS B BUAE JIEKUMK ¢ ncnojb3oBanueM [IK n koMm-
MBIOTEPHOTO MPOEKTOPA, MPAKTUYECKUX 3aHATHM, ¢ ucnoiab3oBanueM [IK npu nposene-
HUM pacueroB. CamocrosiTenbHas paboTa CTYAEHTOB MPOBOAMTCS IOJ PYKOBOACTBOM
IIpEroAaBaTeiied, ¢ OKa3aHUEM KOHCYJIBTALMN U IOMOILIM IIPU MOATOTOBKE K KOHTPOJIb-
HBIM paboTaMm, BBIIIOJHEHUH JIOMAIIHUX 33JaHUN

DoH/ OLIECHOYHBIX CPECTB

@DoH/I OLIEHOYHBIX CPEJCTB MO JUCHUIUIMHE OOECIeUMBAET MPOBEPKY OCBOCHUS
MJIAHUPYEMBIX Pe3yJIbTaTOB 00y4YeHUs (KOMIETECHIIMI U WX WHIUKATOPOB) MOCPEICTBOM
MEpOMNPUATUNA TEKYIIETO, PYOEKHOT0 U MPOMEKYTOUHOTO KOHTPOJIS 1O U CLIUTUINHE.

CBsi3b MKy (OPMUPYEMBIMH KOMIIETSHITUSIMA U (hOpMaMU KOHTPOJIST UX OCBOE-
HUS TIPEICTABJICHA B CIICAYIONICH TaOIuIIe:

HaunmenoBanune KoH- HanmenoBanue
No Kon n HauMeHoBaHUe HHIUKATOPA 10CTHU-
TPOJIMPYEMBIX pa3jie- . OILIEHOYHOTO Cpel-
/11 JKEHUS KOMIIETCHIIUHN
JI0B (TE€MbI) CTBa
Bxo/1HOM KOHTPOJIb
o Bormpocs! BxogHoro
1 BxonHOM KOHTPOJIb P &
KOHTPOJISA (YCTHO)

ATTrecranus pas3/ienoB, TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH




2 Maremarnueckue Mmo- | 3-YKE-1, V- YKE-1, B- YKE-1, 3-T11K-5, ¥4 KonTposas utoros B
nenu, npexacrasnen- | [IK-5, B- [IK-5, 3-VK-1, V- YK-1, B- YK- | dopme TectupoBa-
ueie CJIAY u CHY 1, 3-VKII-2, V- YKII-2, B- YKII-2 HUsl (MTMCbMEHHO)

3 Maremaruueckue mo- | 3-YKE-1, V- YVKE-1, B- YKE-1, 3-I1K-5, Y4 KouTposbs uToros B
JIeJTH, TIPEICTaBJICH- I1K-5, B- TIK-5, 3-YK-1, V- VK-1, B- YK- | ¢popme TecTupoBanus

Heie CJIY 1, 3-YKII-2, V- VKII-2, B- YKII-2 (TMCBMEHHO)
[TpomexxyTouHas aTTecTamus
4 3auer 3-YKE-1, V- YKE-1, B- YKE-1, 3-IIK-5, ¥4 Bomnpocsl k 3aueTy

[1K-5, B- [IK-5, 3-VK-1, V- VK-1, B- VK- | (mucsMeHHO)
1, 3-YKII-2, V- YKII-2, B- YKII-2

BxoaHOW KOHTpOIh IPeIHA3HAYCH JJIS BRISIBICHUS MPOOETIOB B 3HAHUSX CTYJICHTOB
Y TOTOBHOCTH HX K MOJYYECHHUIO HOBBIX 3HAHUU. OLEHOYHBIE CPEACTBA /i1 BXOJIHOTO KOH-
TPOJIS MIPEACTABIISIIOT COO0M BOMPOCHI, KOTOPBIE 33/1al0TCs CTYJIEHTaM B YCTHOU (hopme.

IlepeyeHb BONPOCOB BXOIHOT0 KOHTPOJIA
Martpuiisl. JleHCcTBUS HaA MaTPULIAMU.
Omnpenenurenu. CBOMCTBA ONpeaEIUTENCH.
OOparnast MmaTpuiia. AJITOPUTM HaXOXKJACHHUS OOpaTHOW MAaTPHUIIBI.
Onpenenenue Nporu3BOHOM.
Huddepenunan GpyHKIUN.
Heonpenenennpiit uaTerpan.
OCHOBHBIE METOJIbI MHTETPUPOBAHUSI.
YacTHble TPOU3BOAHBIC (DYHKIIMH HECKOJIBKHUX MTEPEMEHHBIX.
OrnpeneneHHbpIi HHTErpal.
10 [TpuOnKeHHbIE BBIUMCIEHUS ONPEEICHHOr0 HHTerpaia ((popMybl IPsIMO-
yTOJIbHUKOB, TPAIeuii, napadom).
11. Iuddepennmanbabie ypaBHEHHUS.
12. OnHopoHbie ypaBHEeHUs 1 opska.
13. Jlunetinbie oiHOpOAHBIE MU PepeHIIMaTbHbIE YPAaBHEHUS 2 TIOPAJIKA.
14. HeomHopogHbie TUHEHHBIE YpaBHEHUS 2 TIOPSIKA.
15. CucreMbl 0OBIKHOBEHHBIX TU(D()epeHIInanbHbIX YpaBHEHUT.

oCcoNOORODE

Tekymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYLIECTBIIIEMBII MOHMTOPUHI YPOBHS
YCBOEHUS 3HAHUM U (DOPMUPOBAHMS YMEHUI M HABBIKOB B T€UEHUE cemecTpa. TeKymuin
KOHTPOJIb 3HAHWI, YMEHUI M HABBIKOB CTYIEHTOB OCYILIECTBISETCA B XOJI€ y4EOHBIX
(ayAUTOPHBIX) 3aHATUH, MPOBOJUMBIX O pacnucaHuio. PopMaMu TEKYLIETO KOHTPOJIS
BBICTYIIAIOT ONPOCHI HA IIPAKTUYECKUX 3aHATHUAX.

IIpumepHBIN epevyeHb BONPOCOB K ONPOCY
. 3amaga Komm

1

2. Meron Diinepa uncneHHoro perienus OY

3. MeTozap! YMCIEHHOrO PEIeHNs KpaeBOM 3a/1a4uu

4. Metoasl Pynre-KyTTs

5. Mertoza npsiMOYTOJIbHUKOB

6. WuTepnonsuus, SKCTPAnosIus, annpoKCUMaIus



IIpuMepsbI NPpaAaKTHYECKUX 3aJaHUMI

1. Pemmmts cucteMy paBHeHUI MeToioM ["aycca
2x; +5x,+x;=1

—x; +2x, —2x; =2
bx; +2x,+x3=3

2. Pemuth cucremy paBHeHU# MeTonoM Kpamepa

Xl + sz = 4
X1+D,2x2+0.5x3 = 3

3. PemnTh cucTeMy ypaBHEHHI METOOM MPOTOHKH IPU HYJIEBBIX HAYaIbHBIX
YCIIOBUSX
bx,+x, =2
X, —2,2x,+0.5x;=4
2x, —54x, = —4
4. Pemmth CHUCTEMY PaBHEHUI METOJIOM IPOCTHIX UTEpPAIIUid
12x, +5x, +x, =1
—x, +12x, — 2x; =2
6x; +2x,+18x; =3
5. Berauciaute 3HaYCHUE ONPE/ICIICHHOTO HHTerpaia [ = f; x% dx METOZIOM JIEBBIX
IPSMOYTOJILHUKOB

1
6. BerauciuTh 3HaUCHHE ONpEIeICHHOT0 HHTerpaa [ = fo x?dx metonom Cumn-

COHa

B xaudecTBe OLIEHOYHOTO CpeCTBa aTTECTALMU Pa3eia UCIIOIb3YHTCS TECThI, UTO-
roBasi KOHTpoJbHas padorta. Tect cogepxkut oT 10 Bonmpocos. Ha BbimosiHeHUE 3a1aHUs
orBoautcsa 30 muHyT. TecT — 310 popMa KOHTPOIIsI, HAallpaBJIEHHAs! Ha MPOBEPKY YPOBHS
OCBOEHUS KOHTPOJIUPYEMOTO TEOPETUUECKOTO U MPAKTUYECKOTO MaTepHaa.

IIpuMepHBIN epeYeHb TeCTOBbIX 3a/IaHUM:
Bapuanr 1

1. B moaenupoBaHuM MpH BBIOOPE BEIMYUHBI TOCTOSHHOTO 11ara UCIOJIB3YIOT
MOJIXOJIbI

d) Ha3HAYAIOT BEJIUYMHY IlIara, UCXOJIs U3 BHIYMUCIUTEIBHBIX BO3MOKHOCTEH

b) npuHUMAarOT BeNUYKHY 1Iara paBHOW CpeHEH WHTEHCHUBHOCTU BOSHUKHOBEHUSI
COOBITUI PA3TUYHBIX TUIIOB

C) BBIOMPAIOT BEJIMYKMHY IIara PaBHOM MUHUMAJILHOMY WHTEPBATy MEKIY HanOO-
Jiee 4acThiMU (MM HanboJiee BaXKHBIMU) COOBITHSIMU

d) BEIOMpAIOT BEIMYKMHY IIara PaBHOM CpeTHEMY MHTEPBAITy MEXly Haubosee ya-
CTBIMHM (MJTM HanOOJIee BaXKHBIMH) COOBITUSMHU



2. B 0CHOBE BceX METOJIOB M IIPUEMOB MOJICIIUPOBAHHMS CITyYalHbIX (PaKTOPOB Jie-
KHT MCIIOJIb30BAHUE CITyYaHBIX YHCENT, UMCIONIUX paclpe/ieieHue:

a) Dpnanra

b) ITyaccona

C) paBHOMEPHOE

d) HopmanbHOE

3.B xo/1e mporiecca MOICIUPOBAHHUS BBIICHECHUE OOIIMX CBOMCTB MOJICIH SIBJISICTCSI
IeTIbO ATara

d) MaTeMaTHYECKOTO aHAIIN3a MOJICIIH

b) ananm3a YuCIIEHHBIX PE3yIHTATOB U UX TPUMEHEHHSI

C) MOCTAaHOBKH NPOOJIEMBI U €€ KaYeCTBEHHOT'O aHAJH3a

d) mocTpoeHust MaTeMaTHYECKOM MOIeIIH

4.B xoe mporiecca MOACTUPOBAHUS Ha Tare TTOCTAHOBKH MPOOJIEMBI U €¢ Kaye-
CTBEHHOT'O aHAJIN3a HEOOXOAUMO CHOPMYIIUPOBATH

a) ImepeyueHb 3a1a4

b) cymHOCTh TPOOIIEMBI

C) aJITOPUTM PELICHUS TPOOJIECMBI

d) npuHUMaeMbIe TOITyIIECHUSI

e) oTBepraeMbIe JOMYIICHUS

5. [Ins mpoBeneHnss MaTeEMaTHYECKUX PACUYETOB MPEIHA3HAYEHBI TPOTPAMMHBIE
CUCTCMbI

a) AutoCad

b) MathCad

c) MatLab

d) Mathematica

e) Mapple

f) GPSS/H

6. JIoCTOMHCTBAMU aHATUTHYECKUX MOJEIICH SIBIISIOTCS

a) 0003pUMOCTh PE3yJIbTATOB pacyeTa

b) oTyeTMBOE OTpaXkeHHE OCHOBHBIX 3aKOHOMEPHOCTEH SIBJICHHUS
C) y4eT OOJBIIOTO Yuciia GaKkTopOB

d) nprucnoco0IeHHOCTD ISl TIOUCKA ONTHMAJTBHBIX PEIICHHIA

e) He TpeOYIOT OOJBIINX AOMYINCHUH

7. Mopenb sl MPOBEJACHUST UMHUTAIMOHHOTO JKCIEPUMEHTA JOJDKHA OTBEYATh
TpeOOBAHUSIM:

a) oTpakaTh JIOTHUKY (DYHKIIHOHUPOBAHHS UCCIICAYEMON CHCTEMBI B TIPOCTPAHCTBE;

b) orpaxkaTh JOTMKY QYHKIIMOHHMPOBAHUS UCCICAYEMON CHCTEMBI BO BPEMEHHU;

C) obecrnieunBaTh BO3MOKHOCTD TPOBEICHUS MATEMaTHYSCKOTO aHATN3a;

d) obecrieunBaTh BO3MOKHOCTD IPOBEICHHUS CTATUCTUYECKOTO IKCIIEPUMEHTA



8. OCHOBHBIMH AHAIIM3NPYCMBIMH XapPaKTCPUCTUKAMUN I'CHCPUPYEMBIX JaTYHUKOM

HOCJICI[OB&TCHI)HOCTCﬁ CJ'Iy"IaI\/’IHBIX BCJINYHNH ABJIAIOTCA:

a) CBOCBPEMEHHOCT;
b) paBHOMEPHOCTB;
C) HE3aBUCHUMOCTb;
d) cToXacTHYHOCTH;
€) yIpaBiasieMOCTh

9. Ilpu nocTpoeHre MaTEMaTUIECKON MOJIEIN MHOKECTBO IEPEMEHHBIX pa30UBa-

10T Ha TIOJIMHOKECTBA MEPEMEHHBIX 1) 3aBUCUMBIX 2) CIy4aiHbIX 3) HE3aBUCUMBIX 4)
JIUCKPETHBIX 5) CTOXaCTHUECKUX. BriOepuTe mpaBUIbHBIN OTBET

AT

ABbI.

a)l,3
b)4,5
c)1,2,3
d)2,4,5

10. Onenka kauecTBa MOJICTIU MPECIEAYET LEIU:

a) OILICHUTH YCTOHYMBOCTH MOJICIH;

b) mpoBepHUTH COOTBETCTBHE MOJIEIH €€ IIPeIHA3HAYCHHIO;

C) OLICHUTbH JOCTOBEPHOCTh M CTATUCTHUCCKHUE XapaKTEPUCTHKHU PE3yJIbTaTOB;
d) OIICHUTH YYBCTBUTEIHLHOCTD MOJICITH

11. ITo3BONSIET COKPATUTH 0OBEM H MPOJOKUTEIBHOCTh MOICTUPOBAHUS IPUH-

a) mapaMeTpu3aluu

b) nHbOpMaITMOHHON TOCTATOYHOCTH
C) MHOKECTBEHHOCTH MOJIeJICH

d) arperupoBanust

12.ITpu MOAETMPOBAaHUH AUCKPETHBIX CITyYaHHBIX BEIMYUH UCIOIB3YIOTCS METO-
a) UTEepaIMOHHBIX BBIYUCIICHUN;

b) mocnenoBarenbHBIX CpaBHEHHIA;

C) MHTEpIpETAIINY;

d) JToruyeckoro MoaeIMPOBAHHSI

13.Monenu MOKHO yCIIOBHO pa3/ieNIuTh Ha CEeAYIOLIUE Ipynibl 1) MmaTepuanbHbie

2) uneaybHbie 3) KOMOUHUPOBAHHBIC 4) MOJIEBBIE 5) BUPTYaJIbHbBIC

a)4,5
b)1,2,3
c)1,35
d)1,2

14.OcHOBHOI HEAOCTATOK UMUTAIIMOHHBIX MOJEIEH
a) He0OXOUMOCTD HUCIIOIb30BaHuss DBM

b) 6oIbIIIOE KOMYECTBO BBIXOIHBIX JAaHHBIX

C) TPYA0EMKOCTh



d) He00X0IUMOCTH OOJIBIIIONO KOJIMUYECTBA UCXOMHBIX JaHHBIX

15.CrerneHb JOCTHKEHHUS LIEJIA MOJICTUPOBAHHMS 3a/1AI0T
a) MOPOTrOBBIM 3HAYCHHEM BEPOSITHOCTH

b) nrana3zoHOM JeTepPMHUHUPOBAHHBIX 3HAYCHHN

C) MOPOTOBBIM JICTEPMHUHUPOBAHHBIM 3HAUYCHUEM

d) amanazoHOM 3HaYEHUI BEPOSATHOCTEH

16. Ilporecc MmomenupoBaHusl pa30MBAETCS Ha ATArbl 1) TOCTAHOBKA MPOOJIEMBI U

€e Ka4eCTBEHHBII aHamu3 2) JTOTHYECKOEe pelleHue 3) MoJAroTOBKa MCXOAHOU MH(pOopMa-
nuu 4) YACIEHHOE PEIICHHE 5) aHajdu3 YHCICHHBIX PE3YJIbTATOB U MX NPUMEHEHHUE 0)
nocTpoeHue o0beKTa. BeiGepure mpaBUIbHBIN OTBET.

a)1,3,4,5

Bapuant 2

1.B ocHOBe MOJIeNUpOBaHUS CIy4alHBIX (PAKTOPOB JIKUT HCIOJIB30BAHHUE CIY-

YalHBIX qUCCJI, HAXOJAIUXCS Ha HHTCPBAJIC

oTaIIc

a) [0; 1]
b) [1; 100]
c) [1; 10]
d) [0; 10]

2.B xome mporiecca mMojenupoBanus GhopMann3aui mpo0IeMbl MPOUCXOIUT Ha

) IOJArOTOBKH UCXOIHOM HH(pOpMAIHH

b) mocTpoeHus MaTeMaTHYECKON MOIEIH

C) aHaAJIM3a YHUCJICHHBIX PE3yJbTaTOB U X MPUMEHEHUS
d) moctaHoBKa MPOOJIEMBI M €€ Ka4eCTBEHHOTO aHaJIK3a

3.JIoCTOMHCTBAMHU CTaTUCTUUYECKUX MOJICICH SIBISIOTCS

a) 0003pUMOCTh PE3yJIbTATOB pacyeTa

b) oTyeTMBOE OTpaXkeHHE OCHOBHBIX 3aKOHOMEPHOCTEH SIBJICHHUS
C) y4eT OOJBIIOTO Yuciia GaKkTopOB

d) nprucnoco0IEHHOCTD ISl TIOUCKA ONTHMAJTBHBIX PEIICHHIA

e) He TpeOYIOT OOJIBIINX AOMYINECHUI

4.3 nepeurcIeHHOro pa3invaoT BUbI BpeMeHU: 1) peanbHOE; 2) HENPEPHIBHOE;

3) nuckpeTHOE; 4) HEIMHEHOE

a) 2,3
b) 1, 2, 3,
c)2,4
d)1,3



5.Haubonee pacnpocTpaHeHHBIMU BUAAMU MUMHUTALMOHHBIX YKCIIEPUMEHTOB SIBIIS-
IOTCSL:

a) rccie0BaHie OTHOCUTEIBHOTO BIMSHUS PA3IMYHBIX (PAKTOPOB HAa 3HAYCHUS
BXOJHBIX XapaKTEPUCTHK CUCTEMBI;

b) uccienoBaHre OTHOCHTENBEHOTO BIMSHUS PA3ITUYHBIX (DAaKTOPOB HA 3HAUCHHS
BBIXOJTHBIX XapaKTEPUCTUK CHCTEMBI;

C) HaXOXKJCHUE aHATMTHYECKON 3aBUCUMOCTH MEXJTy BBIXOJHBIMH XapaKTePUCTH-
KaM1 U (aKTOpaMu;

d) oThICKaHHE ONITUMAITLHBIX 3HAYCHHI TAPAMETPOB CUCTEMBI;

) OThICKaHHE BCEX BO3MOXHBIX COCTOSIHUN CHCTEMBI.

6.PaznuuaroT monaenupoBanue: 1) KOMOMHUPOBaHHOE, 2) BUpTyalabHOE, 3) Mpel-
MeTHOE, 4) abCTpakTHOE

a) 3, 4

b)2,4

c)1,3

d)1,2

7. IlnanupoBaHre MOAEIbHBIX IKCIIEPUMEHTOB MIPECIICAYET LCIIH:
a) yMEHBIIIEHUE TICPEXOHOTO MTEPHO/Ia;

b) onTMU3aLMs CTEIIEHH eTaIN3alUN;

C) cokpaIieHue o0IIero 00beMa UCTIbITAHUH;

d) moBeIeHHe HHOOPMATHBHOCTH KaXKI0TO M3 SKCIIEPHMEHTOB

8. IIpoI0KMTEIBHOCTh MIEPEXOJHOIO IEPHUOAA OMPEACISIeTCS B 3HAYMTEIBHOM
CTEICHHU:

a) CTEMEeHbIO JeTaIN3aIUN MOJICITH

b) HauaNbHBIMK XapaKTEPUCTHKAMH MOJIEITH

C) CTPYKTYpO#l MOJICIIH

d) BHEITHUMH BO3IE€HCTBUSIMU

9. Ilpu MoIeIMPOBAaHUH HETIPEPBHIBHBIX CIYYalHBIX BEJIHYHMH C 33JaHHBIM 3aKOHOM
pacrpeeneHus UCTIOIb3YIOTCS METOIbI:

a) TIoCJIeI0BAaTEIbHBIX CPABHEHHIA;

b) HenmuHEeHHBIX TpeoOpa3oBaHMii;

C) UTEPAIMOHHBIX BBIYUCIICHUH;

d) koMmo3uIMii;

€) TaOJIMYHbBII

10. CpaBHeHHE U3MEPEHHI HAa peaIbHOM CHUCTEME U PE3YJIbTATOB SKCIIEPUMEHTOB
Ha MOJIEJTA MOKET TIPOBOJUTHCS TI0:

a) CyMME OTHOCHTEIIbHBIX OTKIIOHCHHH OTKJIMKOB MOJIEIH OT OTKJIMKOB CHCTEMBI;

b) cpenuuM 3HAYEHHUSIM OTKJIMKOB MOZEIN U CHCTEMBI,

C) AMCIIEPCUAM OTKJIOHEHHH OTKJIIMKOB MOJICIIM OT CPEHEr0 3HAYEeHHUS OTKIMKOB
CUCTEMBI;

d) 6;1M30CTH 3aKOHOB pacHpe/IeICHNUs OTKIIMKOB MOJICIIA U CHCTEMBI,



) MaKCUMaJIbHOMY 3HAYCHUIO OTHOCHTENILHBIX OTKIIOHEHUH OTKIMKOB MOJICITH OT
OTKJINKOB CHCTEMBI

11.HenocTaTkaMu aHATUTUYECKUX MOJICIICH SBIISIOTCS

a) mIoxas 0003pHUMOCTh PE3YJIbTATOB pacueTa

b) yuet HeGOBIIIOTO KOMMYECTBA (HAKTOPOB

C) IPOMO3KOCTh

d) TpebGoBaHue cephE3HBIX AOMYIICHUN U YIPOIICHUI

e) TPYJAHOCTb TIOUCKA ONTUMAIIbHBIX PEIICHHIA

12.0nHuM U3 Hanboliee pacHpOCTPAHEHHBIX CIIOCOOOB MOJTBEPKICHUS aJeKBAT-
HOCTH pa3pabOTaHHOW MOJIENHU SIBIISIETCS MCTIOIb30BaHUE

a) METOZI0B MAaTEeMaTUYECKOIN CTATHCTUKA

b) aTanoHHOrO TECTUPOBAHMS

C) 9KCIIEPTHBIX OLICHOK

d) BHEIIHETO KpUTEPHS

13.13 nepeuricieHHOro 3Tan (popManu3aluy MOJEIU B OOIIEM Cilydae Ipernosia-
raer: 1) BEIOOp MeToJ1a MPECTABICHUS HAYaJIbHOTO COCTOSIHUSL CUCTEMBI; 2) BBIOOp Me-
TOJla MPEACTaBICHUS AMHAMUKHI CUCTEMBI; 3) pOpMalIbHOE ONUCAHUE CITyYalHbIX (aKTo-
poB; 4) hopMallbHOE ONMKMCAHUE HECIyYalHbIX (PAKTOPOB; 5) BHIOOp MEXaHW3Ma U3MEHe-
HUS ¥ MaciiTaba MOIETbHOTO BpEMEHH!

a) 2,35

b)1,2,3,4

c)3,4,5

d)1,23

14.YpoBeHb eTanu3aiy MOJEIH OnpeaenseTcs pakTopamu

a) YMCJIOM COCTOSIHUH CHCTEMBbI

b) nenssMu MomenTupoBaHus

C) 00beMOM arpHOPHOI HH(HOPMAIHH O CUCTEME

d) Tpe6oBaHUSMH K TOUHOCTH M JOCTOBEPHOCTH PE3YJIbTATOB MOJICITUPOBAHHSI
€) BO3MOYKHBIMHU TUIIAMH COCTOSTHHI CHCTEMBI

15.1IpennasHayeHa [uisi BBIIOJIHEHUSI HHKEHEPHBIX U HAYYHBIX PAacu€TOB U BBICO-
KOKa4Ye€CTBEHHOU BU3YyaJIN3allH ITOJTYYaCMbIX PE3YJIbTATOB CUCTCMA

a) GPSS/H

b) AutoCad

c) MatLab

d) Statistica

16. DTany nporpaMMHOMN peanu3aii MOJIEIH JIOJKEH MPeAIIecTBOBATh Tall
a) aIropUTMHU3ALINN

b) mpoBepku amekBaTHOCTH

C) cuHTe3a

d) ananmu3a



Kputepun olieHKH TECTOBBIX 3aJIaHHI:
1. [TomHOTA 3HAHUHN TEOPETUUECKOTO KOHTPOJIUPYEMOTO MaTepurara.
2. KonnuecTBO NpaBWIbHBIX OTBETOB.

IIpoMeskyTOYHAS aTTEeCTAUSA OCYIIECTBJIACTCA B opMe 3a4eTa
JIns mpoMeKyTOUHOM aTTeCTAllMU MPEAYCMOTPEHBI TEOPETUUECKUE BOITPOCHI.

[To utoram oOy4deHus: BEICTABIIAIOTCS 3a4eT.

IIpumepHbIii IepeYyeHb BONIPOCOB K 3a4eTy

1. TlonsTHE U BUABI MOJCTUPOBAHUS.
2. OCHOBHBIC 3TaNbl MATEMATUYECKOTO MOACITMPOBAHUS
3. Knaccudukanus moaeneit mo gpopme npeacraBieHUs
4. MeTtopl MOACTUPOBAHUS
5. Kinaccudukanus Moaenu no xapakrepy MoaeIu
6. Ilpsimbie 1 0OpaTHBIC 3a7a9F MATEMATHUYECKOTO MOJICTTHPOBAHUS
7. Kiaccudukaiys MaTeMaTUUECKUX CXEM MOJICIIUPOBAHUS
8. HemnpepbIBHO-IETEPMUHUPOBAHHBIC MOICITH
9. MeTobl penieHusT CUCTEM JIMHEHHBIX alreOpandecKuX ypaBHEHUH
10. Metop I'aycca ms permennst CJIAY
11. Metoxn Kpamepa st perienust CJIAY
12. Meton nporonku s petenust CJIAY
13. MeTtoa npoCThIX UTEpaIuit
14. 3agaua Komwu
15. Mertog Diinepa unciaenHoro pemenus OY
16. MeTo/pI YUCIICHHOTO PELICHUS KPaeBOU 3a1a4r
17. Metoasl Pynre-KyTThbI
18. Metoa npsIMOYTOJTLHUKOB
19. MuTeprionsius, SKCTPAOJISAINS, alllTPOKCHMAITUS
I kajabl oeHKH 00pa30BaATEJIbHBIX J0CTHKEHU I
baniabl Ouenka
(uToroBoit (06ann 3a
PEUTUHTOBO OTBET HA TpeGoBanns Kk 3HAHUAM
1 OIICHKH) 3ayeTre)
— OueHKa «3a4TE€HO» €CIM OH HMEET 3HaHHWS OCHOBHOIO
MaTepurajia, €CJIU OH IMPOYHO YCBOHII HpOFpaMMHBIﬁ MaTtcpuall,
OCICAOBATCIbHO, YETKO U JIOTHUYCCKU CTpOﬁHO €ro unuaJjiaract
100'60 «3a4meHo)» €ro Ha 3a4€TC, BJIaACCT HCO6XO,I[I/IMBIMI/I HaBbIKaMU U IpUECMaMU
24-40 6annos | UX BBHIOJHECHUS, YMEET TECHO YBSI3bIBATh TCOPHIO C TTPAKTHUKOM
— y‘-IC6HBIC JOCTUXKCHUA B CCMCCTpOBBIﬁ nepnuon u
pe3yibTaTaMnu pyGemHoro KOHTPOJIA ACMOHCTPHUPYIOT
JO0CTAaTOYHYIO CTCIICHb OBJIAACHUA IPOTPaMMHBIM MaTCpPpHUaAJIOM.
— OI.ICHI(E[ «HC 3a4YTCHO» BBICTABJIACTCA CTYICHTY, KOTOpBIfI HEC
«He 3a4YmeHOo) o
59'0 3HACT 3HAYUTCIIBHOU qaCcTu mporpaMMHOTO MaTtcpuaiia,

23 - 0 bannos

JIOTyCKaeT CyliecTBeHHbIe ommOKku. Kak mpaBmiio, oneHka «He




3a4TEHO» CTABUTCS CTYAEHTaM, KOTOPbIE HE MOTYT IPOJOIKHUTh
oOydeHue 6e3 JTOMOTHUTENbHBIX 3aHATUH O COOTBETCTBYIOIIECH
JTUCIUTLINHE.

— VY4yeOHBIE JOCTHXKEHHS B CEMECTPOBBIA MEpUON U
pe3yibTaTaMu  pyOeKHOTO KOHTPOJIS JEMOHCTPUPOBAIU HE
BBICOKYIO CTEIE€Hb OBJIAJACHUS MPOTPAMMHBIM MATEPHAIOM I10
MHUHUMAaJIbLHOHU TIJIaHKE.

Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne
yueOHOH TUCIUIINHBI

OcHoBHas 1uTeparypa:

1. T'onyGeBa, H. B. OCHOBBI MaTeMaTHYECKOTO MOJACIUPOBAHUS CHCTEM U TMPOIIEC-
coB: yueObnoe mocobue / H. B. I'omyGeBa. — 2-¢ u3n., ¢ m3meH. — Omck : OMI'YIIC,
2019. — 95 c. https://e.lanbook.com/reader/book/129153/#1

2. Kapuanyn, O. C. KoHCHekT JeKnuii mo MareMaTuuyeCKOMY MOJICIUPOBAHUIO:
yuebHnoe nocooue / O. C. Kapuanyn, I1. H. Tlo6egam, C. B. Anennn. — KemepoBo:
Kys['TY MMEHU T.0. ['op6auesa, 2020. — 85 C.
https://e.lanbook.com/reader/book/145120/#1

JlononHuTenbHas JIUTEpPATYpA:

3. AnmmaroB FO.H. MaTtemaTndeckoe MOIeIMpOBaHAE MTPOU3BOACTBEHHBIX MTPOIIEC-
coB: yuebHoe mocodue / FO.H. Anmaros. - 2-e uzn., ucnp. - Cankrt-IletepOypr: Jlans,
2018. - 136 c. https://e.lanbook.com/book/169192

4. Knumenko, . C. CucteMHbIi aHanu3 B yIPABICHUH: Y4EOHOE TOCOOUE IJis BY-
30B / . C. Kimumenko. — 2-e¢ m3a., ctep. — Cankr-IletepOypr : Jlans, 2021. — 272 c.
https://e.lanbook.com/reader/book/153690/#1

5. Maremaruueckoe moaenupoBanue. [Ipaktukym: yaeOnoe mocobue / JI. A. Ko-
pobosa, 1O. B. byraes, C. H. Uepnsena, }0. A. CabonoBa. — Boponex: BI'YUT, 2017.
— 112 c. https://e.lanbook.com/reader/book/106788/#1

6.  Oumerun, U. I1. BBeneHue B uncieHHbIC METOBI | yueOHOoe mocooue / M. I1.

Onerun, JI. A. Kpacnopyukuit. — HoBocubupck : HITY, 2018. — 115
c. https://e.lanbook.com/reader/book/118322/#1

[Iporpammuoe obecnieuenune u MHTepHET-pecypChl:

DJNIeKTPOHHO-0MOIMoTeuHas cucrema «JIanby.

DOnekTpoHHO-0nbMoTeuHas cuctema «kOpaitT»

Poccuiickas HanmoHaabHas 6ubaroTeka - http://www.nlr.ru/

[TouckoBas cucrema - http://www.rambler.ru.

[TouckoBas cucrema - http://www.yandex.ru.

["apanr - http://base.garant.ru/.

WuTeprer-YauBepcuteT MHPOpMarmonnsix Texnomoruit -http://www.intuit.ru
JIJBI MPOBEJCHUS MPAKTUYCCKUX 3aHATHH M BBINOJHCHHS CaMOCTOSTCIBHON

pabOThl UCHOJB3YIOTCS YYeOHBbIE KOMIIBIOTEPHBIC KJIACChl ¢ BBIXOJOM B MHTEpHET M

JUIICH3UOHHBIM  MPOTrpaMMHBIM  oOecrieueHreM.  Mcmoab3yemMoe — IMPOrpaMMHOE

ob0ecrieuenue: MS Office, MathCad.

NogokodE
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MarepuajbHO-TeXHHYECKOe o0ecreyeHue y4eOHOM M CUUIIIMHBI

Jlek1IMOHHBIE 3aHATHUSL MPOBOASTCS B ayAUTOpUAX: yueOHass mebelb, yueOHas J1oc-
Ka, KOMIIEKT MyJIbTUMEAUINHOTO 000pYy10BaHUS

[IpakTryeckue 3aHATHS MPOBOASTCS B KOMIBIOTEPHBIX Kilaccax: yueOHas MeOeb,
yueOHas J0CKa, KOMIUIEKT MYJbTUMEIUHHOTO 000OpyAOBaHUS, MEPCOHAIBHBIE KOMITbIO-
TEPHI.

Jnst camocTosITeNbHOM pabOThl 00YUYaIOIIUXCSl UMEETCS: YUTAIBHBIN 3aJ1 C BBIXO-
oM B ceTb MHTepHeT: YueOHas MeOenb, KOMIUIEKT MyJIbTUMEANIMHOTO 000pYI0BaHMUS,
IIEpCOHAJIBHBIE KOMITbIOTEPEI, MDYV

Y4eOHO-MeTOAMYECKHE PEKOMEHAAIUM J1JIs1 CTY/I€HTOB

1. Ykazanus 115 TpoCIyIIMBaHUS JICKIIUHA
[lepen HavyayioM 3aHATUN BHUMATEIHHO O3HAKOMUTHCS ¢ YU€OHBIM IIJIaHOM IPOBE-

JEHUS JIEKUUI U COUCKOM PEKOMEHOBAHHOU JIMTEPATYPBI.

[lepen mocemeHneM OYEPEAHON JEKIIMU OCBEKHUTH B ITAMITH OCHOBHBIE KOHLET-
LMW TIPOMJIEHHOTO paHee Matepuaia. [1oAroToBUTH pU HEOOXOJUMOCTH BOMPOCHI Mpe-
noaasaTento. He Hasio omacarbcesi, 4TO BOMPOCHI MOTYT OBITh IPOCTHIMHU.

Ha nexkuun oCHOBHOE BHUMAaHUE CIIEAYeT YIEsATh HE (popMysiaM M MareMaThye-
CKHMM BBIKJIAJKaM, a COJEPKaHUIO U3y4aeMbIX BOIIPOCOB, OIIPEACICHUAM U IIOCTAaHOBKaM
3a1ad4.

B npouecce n3ydeHus JIEKIIMOHHOTO Kypca HE0OXOIMMO MO BO3MOXHOCTU YacTO
BO3BPAILATHCA K OCHOBHBIM MOHATHSAM U METOAAM PEIICHMS 3a/1a4 (3/1€Cb BO3MOXKEH BbI-
OOpOYHBII KOHTPOJIb 3HAHUI CTYJIEHTOB).

JKenarenpHO MCIIONB30BaTh KOHCIIEKTHI JEKIHMM, B KOTOPBIX UCIIOIB3YETCS MPUHS-
Tas MpenoiaBaTesieM CUcTeMa 0003HAUCHHI.

Jlis Gonee moapoOHOTO U3YUYEHUS Kypca CilelyeT paboTaTh ¢ peKOMEHI0BaHHBIMU
JUTEPATYPHBIMA HCTOYHUKAMH U BHOBb IOSIBJISTFOIIMMUCS UICTOYHUKAMM.

2. YKa3aHus IS y4acTus B IPAKTUUYECKHUX 3aHITUIX

[lepen mocemeHUEM YSACHUTH TEMY MPAKTUYECKOTO 3aHATHS U CAMOCTOSATEIBHO
U3YYUTh TEOPETUUECKUE BOIIPOCHI.

B KOHIIe TPaKTUYECKOTO 3aHATUS IPU HEOOXOAMMOCTH BBISICHUTH Y MpenojaBare-
JI1 HESICHBIE BOPOCHI.

OCHOBHBIE pe3yJbTaThl BHITOJHEHUS padOThl HEOOXOAUMO pacrevararh.

3. Yka3zaHus 71 BBITIOJTHEHUSI CAMOCTOSITEIbHON PabOThI

[TonyunTs y mpenojaBaresis 3aJaHH€ U CIUCOK PEKOMEHIOBAHHOW JIUTEPATYPBHI.
N3ydeHne TeoOpeTUYECKUX BONPOCOB CIEAYET MPOBOAUTH IO BO3MOXKHOCTH CaMOCTOS-
TEJIbHO, HO TIPU 3aTPYAHEHUSIX 00paIllaThCs K MPernogaBaTeto.

[ToaroToBUTE MUCHMEHHBIN OTUET O MPOJICTITAHHON paboTe.

[Ipu BBINOJSHEHUHU 3alaHUI IO YCMOTPEHUIO NpernojaBaress padoTa MOXKET ObITh
OlleHEeHa 0e3 MUChMEHHOT0 OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJIBbHBIE BOIMPOCHI, MPU
YCIIOBUU aKTUBHOM CaMOCTOSITEIbHON pabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.



MeToanuyeckue peKOMEHAAUM AJIs penoaaBaTeien

1. Ykazanus 115t npoBeACHUS JICKIINI

Ha mepBoii BBOJHOM JIeKIIMU cAenaTh OOIIUH 0030p coleprKaHusl Kypca U OTMe-
TUTh HOBBIE METO/IbI U MOAXO/IbI K PEIICHHIO 3a7]a4, PACCMAaTPUBAEMBIX B Kypce, 1OBECTH
710 CTYZICHTOB TpeOoBaHUs Kadeapsl, OTBETUTH HA BOIIPOCHI.

[Ipn moaroToBKe K JIGKIIMOHHBIM 3aHSITHSM HEOOXOJIMMO MPOAYMATh IJIaH €ro
MPOBEICHUS, COAEPKAHNUE BCTYNUTEILHOW, OCHOBHOM M 3aKJIFOYUTEIIBHON YaCTH JIEKIIUH,
03HAKOMUTHCSI C HOBUHKAMH y4€OHOU M METOJUYECKON JINTEPATYPhl, MyOJUKAIUAMHU TI€-
PHUOINYECKON MEYaTH MO TEME JIEKIUOHHOTO 3aHATHA. Y TOYHUTH IJIAH MPOBEJCHHUS Ce-
MHMHAPCKOTO 3aHATHS 1O TeMe Jekuuu. [lepen n3nokeHnemM TeKyIero JEKIUOHHOTO Ma-
Tepuasa HalOMHUTh 00 OCHOBHBIX MTOTAX, MOCTHUTHYTHIX Ha MPEeAbIAyIuX jekiusx. C
ATOM IEJIBIO 3a7aTh HECKOJIBKO BOTIPOCOB ayAUTOPUHU M OCYIIIECTBUTH BEIOOPOUYHBIN KOH-
TPOJIb 3HAHUS CTYICHTOB.

B xozxe neKIMOHHOrO 3aHATUS MpenojaBaTeib JOKEH Ha3BaTh TeMY, ydeOHbIE
BOIIPOCHI, 03HAKOMUTH CTYJICHTOB C IIEPEYHEM OCHOBHOM U JIOIIOJIHUTEIILHOM JIUTEpaTy-
pBI TIO TeMe 3aHATHsl. PackpbiBasi cojiepxaHue y4eOHBIX BOIPOCOB, aKIIECHTUPOBATH BHHU-
MaHH€ CTYJCHTOB Ha OCHOBHBIX KaTETOPHsIX, SBJICHUSX W MPOLIECCaX, OCOOCHHOCTSIX UX
MPOTEKAaHUS. PacKpbIBaTh CYIIHOCTh M COJEpKaHUE PA3JIUYHBIX TOYEK 3PEHUS U HaAyd-
HBIX MOJIXO/I0B K OOBSICHEHUIO TEX WJIM UHBIX SIBJICHUI U MPOLIECCOB.

Cnemyer apryMEHTHPOBAaHO OOOCHOBaTh COOCTBEHHYIO MO3UIIMIO MO CIOPHBIM
TeopeTU4eCKUM Boripocam. [IpuBoauTh mpumepsl. 3a7aBaTh MO XOAY WU3I0KEHUS JICKIU-
OHHOI'0 MaTepuajga PUTOPUUYECKHE BOMPOCHI U CAMOMY J1aBaThb HA HUX OTBET. DTO CIIO-
COOCTBYET aKTHUBM3ALIUU MBICIUTEIBHON AESATEILHOCTH CTYJEHTOB, IMOBBIIICHUIO HX
BHUMAaHUA M MHTEPECAa K MaTepuaiy JEKIuU, ee coaepxkannto. [IpenogaBarens nomkeH
PYKOBOJUTH PabOTON CTYACHTOB MO KOHCIEKTUPOBAHUIO JICKIIMOHHOTO MaTepuaa, mo/I-
YepKUBATh HEOOXOJUMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUN U3ydaeMoil
TEeMbI, 0CO0O0 BBICIIASI, KaTEropuaIbHBIM amnmapar. B 3akitounTeIbHON YacTH JICKIIUU
HE00X0IMMO c(opMyIMpOBaTh OOIIHME BBIBOJBI IO TEME, PACKPBHIBAIOIINE COJICPKAHUC
BCEX BOIIPOCOB, MOCTaBJIEHHBIX B JeKIUU. OOBSBUTH TUIAH OYEPEIHOTO MPAKTHUYECKOTO
3aHATHA, JaTh KPATKUE PEKOMEHIAIMU IO MOJArOTOBKE CTYIEHTOB K cemuHapy. Onpene-
JUTh MECTO U BPEMs KOHCYJIbTAIIMU CTYJICHTaM, MOKEJIABIINM BBICTYNIUTh Ha 3aHITHU C
TOKJIaTAMHU.

Ha nocnenneii nekiuu yaenuth BpeMs i1 0030pa HanboJiee BaXKHbBIX MOJIOKEHUMN,
PacCMOTPEHHBIX B KypcCe€.

2. YKa3zaHus s MPOBEACHUS IPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY 3AHITHS.

OO6CyaUTh OCHOBHBIE TTOHSITHS, CBSI3aHHBIE C TEMOIA.

B npouecce pemienust 3aga4 BECTH NUCKYCCHIO CO CTYJICHTAaMHU O MPABUIBHOCTH
MIPUMEHEHUSI TEOPETUUECKUX 3HAHUM.

OTmedaTh CTyICHTOB, HAaMOOJEe aKTUBHO YYaCTBYIOIIMX B PEUICHUU 3a7a49 U JTUC-
KYCCHSIX.

B koHIIE 3aHATHA 337aTh ayAUTOPUH HECKOIBKO KOHTPOJIBHBIX BOIPOCOB.

3.Yka3aHus 1Mo KOHTPOJIO CAMOCTOSITEIbHON pabOThI CTYICHTOB

[To ycmoTpeHuro mpemnojaBaresis 3ajJaHUE Ha CaMOCTOSATEIbHYI0 pabOTy MOXKET
OBITh UHANBUTYATIbHBIM WU (PPOHTATBHBIM.

[Ipy ucnonb30BaHUM WHIAMBHUIYATIBHBIX 3aJaHUNA TpeOOBaTh OT CTYJEHTA IMHCh-



MEHHBINA OTYET O MpOoeIaHHOMN padoTe.

[Ipyn npuMeHennn (QpOHTANBHBIX 3aJaHUI BECTH KOJIJIEKTUBHBIE OOCYXKIACHHS CO
CTyZI€HTaMU OCHOBHBIX TEOPETHUECKUX MOJIOKEHHUM.

C 1enblo KOHTPOJISI KauecTBa BBITIOJIHEHUSI CAMOCTOSITEIbBHOM paboThl TpeOOBaTh
UHAMBUYaJbHbIE OTYETHI (JOIMYCTUMO BMECTO NMHUCHbMEHHOTO OTYETAa MPUMEHSTh WHIU-
BUIyaJIbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma coctaBieHa B cooTBeTCTBUU ¢ TpeboBanusmu OC HUAY MUDU no
HarnpasieHuto 09.03.02 MuadopmanrioHHbIE CUCTEMBI U TEXHOJIOTHH

Pabouyro nmporpamMmmy cocTaBmiI

K.T.H., OLIEHT Kadeapbl I'.B. Oukyp

PeneHseHT: K.T.H., 1OLEHT g T.A. Edppemona

IIporpamma omoOpena Ha 3aceganuu YMKH «udopmanvionHsie cuctemMsl U
texHojorun» oT 15.11.2021 roma, mpoTokon Ne2.
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[Ipencenarens yueOHO-METOIUUECKON KOMUCCUU 0O.B. Bumrak



