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«MHpOpMaIIIOHHBIE CUCTEMBI U TEXHOJIOTHM
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dopMma 00y4eHust
3aouHas

banakoBo



He.]'[b O0CBOCHHUSA NUCHUIIJINHDBbI
HCHB OCBOCHMS JUCHUIINHBI «MaremMaTtudeckoe MOJCIUPOBAHHULC» B oOmacTu

oOy4eHusi, BOCIUTaHus, pa3BUTHsl, cooTHeceHHbIe ¢ oouumu tensimu OOIT BO u tpebo-
BaHUAMH TIpodeccroHambHbIX cTaHaapToB («24.057. Cneuunanuct B o0iactu uHbopma-
[IMOHHBIX TEXHOJIOTUA HAa ATOMHBIX CTaHIUAX (pa3paboTka W COMPOBOXKICHUE MPO-
rpaMMHOTO oOecreueHus») sBIsSeTcs: (GopMHUpOBaHHE MPEACTABICHUS O METoJax Ma-
TEMAaTHUYECKOIO0 MOJIETUPOBAHMS; PACKPBITHE 3HAUYECHHUS MATEMaTUYECKOTO MOJEIUPOBA-
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  JIJIT  OCBOSHHUS JUCITUIUITMHBI 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/MartemaTudeckas
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 TOCYAapCTBEHHON UTOTOBOM aTTECTaIUH.

[Ipy ocBOGHMM AaHHOW JUCHUIUIUHBI CTYJEHT CMOXET YaCTUYHO MPOJEMOHCTPH-

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



KoMmnerenuuu odyuarmerocsi, Gopmupyembie B pe3yJibTaTe 0CBOCHHUS

AUCHUIIIINHDBI

B npouecce ocBoeHUsI TaHHOM JUCUUIUIMHBL Y CTyAE€HTa (DOPMHUPYIOTCS CIENYIO-

M C KOMIICTCHIINHU

YHUBEPCAIBbHBIE

Kon

HaunmenoBanue KoMIIETEH-

KOoMIIe- - WNuaukaTopsl JOCTHKEHHUSI KOMIIETEHITUH
TEHIMU
YK-1 CriocobeH ocyniecTBIATh 3-YK-1 3nate: MmeTonuku cbopa u 06paboTk HH(POPMAIHH;
IIOUCK, KPUTUYECKUI aHa- aKTyaJbHbIE POCCUICKHE U 3apyOexHbIE HCTOUHUKH UH(DOP-
J¥3 U CUHTE3 nHpOpMaMY, | Mauuu B chepe mpodeccHoHaTBbHON AEATEIbHOCTH; METO/
HPUMEHATh CUCTEMHBIN CHCTEMHOI'0 aHaJIn3a
MOJXOJ JJIs1 PEUIEHUs T10- V-VK-1 YMeTh: IpUMEHSATh METOIUKU TIOUCKa, cOopa u 00-
CTaBJICHHBIX 3aJa4 paboTku HH(pOpPMALMK; OCYLECTBIATh KPUTUUECKUI aHAINU3 U
CHHTE3 HH(POPMAIINH, TIOTYYeHHON U3 Pa3HBIX HCTOYHHKOB
B-YK-1 Binagers: MeTogamu moucka, coopa u o0paboTKH,
KPUTHYECKOTO aHAJIM3a ¥ CUHTE3a MH(POPMAIIUN; METOAUKON
CHUCTEMHOI'0 IOJIX0/1a JJIsl pelIeHUs IOCTABJICHHbIX 331a4
VYKE-1 Crioco6eH UCToNb30BaTh 3-YKE-1 3HaTh: OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYUHBIX
3HAHUS €CTECTBEHHOHAYY- | JUCLMIUIMH, METOJIbl MaTEMAaTHUECKOr0 aHAJIN3a U MOJIEIUPO-
HBIX TUCIHIUIMH, TIPUMe- BaHUs, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO UCCIIEI0BA-
HATh METOJbl MAaTEMaTHye- | HUS
CKOIr'0 aHaju3a U MOJEH- V-VYKE-1 ymeTh: UCIIOJIb30BaTh MaTEMATUYECKHE METO/IbI B
pPOBaHUs, TEOPETUYECKOTO M | TEXHUYECKUX IPUIIOKEHUSIX, PACCUUTHIBATH OCHOBHBIE YHC-
AKCIEPUMEHTAIBHOIO UC- JIOBBIE XapaKTEPUCTHKH CITy9alHBIX BEJTMYMH, PEIIaTh OCHOB-
CJIEZIOBAHUS B ITOCTABJICH- HbIE 33/1a4l MaTEMAaTUYECKON CTaTUCTUKHU; PellaTh TUIIOBbIE
HBIX 3aJ1a9ax pacueTHbIe 3aja4uu
B-YKE-1 Bnazners: MeTo1laMi MaTeMaTHUYECKOI0 aHAJIN3a U
MOJIETTMPOBAHUS; METOJJaMH PEIICHUS 3a/1a4 aHajIu3a U pacye-
Ta XapaKTePUCTUK (PU3NYECKUX CUCTEM, OCHOBHBIMU ITpHEMa-
MU 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX, METOJJAMH pa-
0O0TBI C MPUKJIAAHBIMHU IPOTPAMMHBIMU IPOAYKTaMH
VYKI-2 | Crnocoben uckath HyxkHbIe | 3-YKII-2 3HaTh: MeToanku c6opa U 00paboTKu HHHOpMAITHH

HUCTOYHUKU MHPOPMALIUU U
JTaHHbIE, BOCIIPUHUMATb,
aHaAJTM3UPOBATh, 3aIIOMHU-
HaTh U TIepeaaBaTh HHHOP-
MAIMIO C UCIIOIb30BaHUEM
U(POBBIX CPECTB, a TAK-
K€ C MMOMOIIBIO AJITOPUTMOB
pHu paboTe C MOTYyUYESHHBIMHU
U3 PA3TUYHBIX HCTOUHHKOB
JAHHBIMU C 11eJbI0 A dek-
TUBHOT'O UCIIOJIb30BaHU
noJlyueHHOH nHpopmanuu
JUISL peLIeHus 3a1a4

C MCIIOJIb30BaHUEM IIU(PPOBBIX CPEJCTB,  TAKIKE AKTYaJIbHbIE
poccuiickue 1 3apy0ekHble HCTOYHUKU HHPOpMAIH B cepe
npodeCCHOHATBLHOM 1eATeNbHOCTH, IPUHIUIIBI, METO/IBI U
Cpe/CTBa PEUICHUs CTAHJAPTHBIX 3a]1a9 IPOPEeCCUOHATHLHON
JeSITEbHOCTH € MCIIO0JIb30BaHUEM ILIU(PPOBBIX CPEJCTB U C
Y4€TOM OCHOBHBIX TpeOOoBaHU HH(POPMAIMOHHOM Oe3omac-
HOCTH

V-VYKIU-2 YMmeTh: npuMeHATh METOUKHU TTOUCKa, cOopa U 00-
paboTku nHpOpPMAILIUHU; C UCIIOTIB30BAHUEM U (PPOBBIX
CPE/CTB, OCYIIECTBISTh KPUTHICCKUH aHATIHN3 U CHHTE3 UH-
dbopmanuu, Moy4eHHON U3 pa3HbIX HCTOYHHUKOB, M PeLIaTh
CTaHJApTHBIE 3a/1a49H TPOPECCHOHATLHON JCATEIBHOCTH C
UCIOJIb30BaHUEM LIU(POBBIX CPEJICTB U C YIETOM OCHOBHBIX
TpeboBaHuit THGOPMAITMOHHON O€30MTaCHOCTH

B-VYKII-2 Brnagets: MmeTogamu nmoucka, coopa u o6paboTku,
KPUTHYECKOTO aHaJIM3a M CHHTE3a MHPOPMAIIUHU C UCTIOIH30-




BaHUEM ITUGPOBBIX CPEJICTB ISl PEIICHHSI TOCTABJICHHBIX 3a-
Jla4, HaBBIKAMU MOJTOTOBKU 0030pOB, aHHOTAIIUH, COCTaBIIe-
HUA pedepaToB, HAYYHBIX JOKJIAI0B, MyOJUKAIUi U OMOIHNO-
rpaduu 1Mo Hay4YHO-UCCIIEA0BATENBCKOM padoTe C UCIOIB30-

BaHHEM IU(PPOBBIX CPEJICTB U C yUeTOM TpeOOBaHM HHOP-
MaIMOHHOHN 0€30MacHOCTH

poecCHoHANBLHBIC
3amaun Konu
. WNHukaTophl 1OCTUXKEHUS

npodeccuonansHoit | OOBEKT UM 00JIACTh 3HAHUS HAaMMEHOBAHHE
nestenbHocTH (311]1) KOMIIETCHITUU KOMICTCHIUTH
pa3paboTka u nH(OpMAIIMOHHBIS I[IK-5  Cnoco6en | 3-11KS5 - ocHOBHBIE
BHEJ[pEHUE MIPOLIECCHI, TEXHOJIOTHH, | OCYILECTBIATh MPUHIIUITBI CHCTEMHOTO
TEXHOJIOTHH CUCTEeMBI M  CETH, HX | MOACIUPOBAHUE MOAXO0/a; METOJIbI
pa3palboTKu MHCTPYMEHTAJIbHOE MIPOLIECCOB U | MOJIETTUPOBAHUS
00BEKTOB (mporpaMMHOE, TEXHUYECKOE, | CHCTEM Ha OCHOBE | MPOIIECCOB U CUCTEM
po)eCCHOHAIBHON | OpraHU3aI[MOHHOC) CHUCTEMHOTO V-IIKS — npoBoiUTH
JIESATEIbHOCTH B obecrieyeHre, CHocoObl U | aHanm3a aHaJIN3 MIPEAMETHOM
pa3IMYHBIX METOJIbl  MPOEKTUPOBAHUS, | MPEIMETHON 00J1aCTH U OCYIIECTBIAThH
oOnacTsx u chepax | OTINAAKH, TPOU3BOJACTBA H | 00JIACTH ee popmasibHOE
NEeSITeIbHOCTH JKCIUTyaTaluu MpPEJICTaBICHNUE B BUJIE

MH(POPMAIMOHHBIX MOJIENH

TEXHOJIOTMII W CHUCTEM B B-TIKS -

pa3MYHBIX ~ 00JIACTAX U HHCTPYMCHTAIbHBIMH

cdepax AeqaTeIbHOCTH. CpelICcTBaMuU

MOJCIIUPOBAHUS

3agaum BOCIIUTAHMSA, PCAJTU3YEMbIC B paMKaX OCBOCHHUA TUCHUIIJINHBI

Co3pnanue
N Bosneuenue
Hanpasne YCIOBUH, Hcnonb30BaHnE BOCIUTATEIBHOTO
HUe/lenn | olecrneynBaro NOTEHIMaIa yueOHON TUCIUITIIMHBI B PasHOTLIAMOBYIO
BHEY4YEOHYIO JIeSITeIbHOCTD
X
[Tpodeccu | popmuposa- 1. Ucnionp3oBaHue BocuTaTesnbHoro no- | 1. Opranusanus u
OHAJILHOE | HUE HAYYHOI'0 | TeHIMaJla AUCLUUILUINH obmenpodeccuo- | IpoBeJeHHe KOH(pepeHuit
BOCIIMTaH | MUPOBO33pe- HAJILHOTO MOJYJIS JUTsl POpMUPOBaHUS: C LIEJIBIO MTOMCKA
ue HUS, KyJAbTYpHl | - IOHUMaHUsI OCHOBHBIX PUHIIUIIOB U HECTaH/IapTHBIX PEIICHUN B
NIOMCKa He- CIoco0OB HAyYHOI'O MO3HAHUS MUpa, KU3HU HAy4HO-
CTaHJApPTHBIX | Pa3BUTHS MCCIIEI0BATEIbCKUX KaueCTB TEXHUYECKOTO COOOIIECTBA.
Hay4HO- CTYJEHTOB ITIOCPEJCTBOM HX BOBJICUEHMs | 2. YYacTue B IOJrOTOBKE
TEXHUYECKUX | B UCCIIEOBATEIbCKUE IPOEKTHI 10 00na- | myOiuKaiuii B
peleHuH, CTSIM HaY4HBIX UCCIIEI0OBAaHUM; BBICOKOPEUTHHIOBBIX
MPAKTUYECKHUX | - CIIOCOOHOCTHU OTIENSTh HACTOSIINE PeLEeH3UPYEMBIX HAYUHBIX
peleHui, Hay4YHbIE UCCIIEIOBAaHUS OT JUKEHAYUHBIX | U3/IaHUSAX.
KPUTHYECKOIO | IIOCPEICTBOM MPOBEACHUS CO CTyAeHTa- | 3. DopMupoBaHue
OTHOWLIEHMSI K | MM CEMHHAPOB, OTKPBITBIX JIEKIIMH, KPYr- | KpUTHUECKOTO MBILUIEHNUS,
UCCJIEIOBAHM- | JIBIX CTOJIOB; MOCPEACTBOM 00CYKIEHUS
M JDKEHay4- - TBOPYECKOT0 ¥ KPUTHUECKOTO CO CTyJIEHTaMH
HOTO TOJIKA MBIIIJICHHS], YMEHHS pacCMaTpuBaTh COBPEMEHHBIX HAyYHBIX
(B19) pa3IMYHBIE UCCIEA0BAHUS C DKCIIEPTHOW | MCCIEA0OBAHUM U UHBIX
MO3UIMHU TOCPEICTBOM OOCYXAECHUS CO OTKPBITHH NP MPOBEACHUN
CTYJEHTaMH COBPEMEHHBIX KpYTJBIX CTOJIOB,
UCCIIETOBaHUM. CEMHHApPOB, OTKPBITHIX
JIEKIMHI U JIp.




CTpykTypa u coaepkaHue y4eOHOH TUCHUTIIHHBI

JlucuuiuinHa mpenogaeTcss cryieHTaMm B 6-om cemectpe. OOmias TpyaoeMKOCTb

JTUCITAIIIIMHBI COCTaBJIsIeT 3 3a4eTHRIX eanHuIbl, 108 ak. yaca.

Kanengapubiil nuian
No | Ne HaumenoBanue pazzena (TeMbl) Bunet yaeOHOI nesiTebHO- Atte- | Makcu-
P JUCIUTIAHBI CTH CTalysl | cUMajb
ale (dac.) paszziena | Malb-
3 | M (dop- HBII
| Bl o o Ma*) Oaiu1 3a
o S
e =8| o pas-
1 S| 2| & nen**
= < = @)
a o = Q =
= = Q X
(9} % (e} <
Q (@] < (=
M BB | E
1 | MaremaTuyeckue Mojesu, npeacraBienubie CJIAY u CHY KM 30
1 | OcHOBHBIEC TOHITHSI MATEMATHUYECKOTO MO- 19 |11l - - |18
JCIIMPOBAHUS
2 | Ilpubmmxennoe pemenne CJIAY u CHY 21/4* | 1/1 | - | 2/2| 18
3 prl6n1/1>erHe Y MHTEpIolupoBaHue QyHK- 21 1 > | 18
Ui
2 | MaTemaTn4yecKue MoJesu, npeacraBjienusie CAY KM 30
4 | YucneHHOE UHTETPUPOBAHUE 22 2 - 2 | 18
5 | IlpubnamkeHHoe pemeHne 0ObIKHOBEHHBIX 21 1 > | 18
muddepeHnanbHBIX ypaBHEHUH
Buja npomexyTouHOl aTTeCTANMHU 4 3 40
Hroro 108/2 | 6/2 | - |8/2| 90

* - COKpalleHHOe HauMEHOBaHKE (POPMbI KOHTPOJIS

** - cyMMa MaKCUMAaJIbHBIX 0aJIjIoB 10JKHA ObITh paBHa 100 3a cemecTp, BKIIIOUas 3a4€T U

(unn) sK3aMeH

COKpaH_IeHHOC HaNMMCHOBAHHC q)OpM TCKYLICTO KOHTPOJIA U aTTCCTalluU pa3aCIIOB:

O0o3nauenne ITostHOe HaMMEeHOBaHHE
K1 KoHnTpoas no uroram
3 3auer

ConeprxaHue JIEKIITMOHHOTO Kypca

Tema nexuun. Borpocekl, oTpadarbiBaeMble Ha JIEKIIUH Bcero Y4ebHo-
4acoB MeTOAHYeCKoe
o0ecreueHue

OcCHOBHBIE NOHATHSI MATEMATHYECKOI0 MO/IeJIMPOBAHUS. 1 1-5

Mogens 1 00bekT. Buabl u tunel mojaeneit. [IpaBuiia u MpUHITUTIBL

MOCTpOEHUsT Mojenie. Buabl MareMaTHYecKOro MOIEIUPOBAHUSA.

DTanbl NOCTPOEHUsI MaTeMaTHudecKux Mojieniel. OCHOBHBIE TpeboBa-

HUS K MAaTEeMaTHYECKUM MOJCIISIM.

Ipubéau:kennoe pemenue CJHY m CHY. Merton Kpamepa, T'aycca. 1 1-5

3amaya otneneHust KopHei. [IpuOmMmKEHHOE BBIYMCICHUE KOPHS




YpaBHEHUSI C 3aJaHHOW TOYHOCTHIO METOJIOM MOJIOBUHHOTO JICJICHUS.
Metoa npocTol UTEepaly YMCICHHOTO PEUICHUsI YpaBHEHUM. Y Cl10-
BUA CXOAUMOCTHU HTepaHHOHHOfI IIOCJIICA0BATCIIBHOCTH, OLICHKA TOY-
HOCTH. MCTOIIBI XOopd U KaCaTCJIbHbIX.

IIpudau:keHne 1 HHTEPNOJIMPOBaHNe (PYHKIMIA 1 1-5

3ajauy, NPUBOJAILIME K ANINPOKCHUMAaLMU OAHOM (PYyHKLIMM APYTOM.
[Tpubnmxenue GyHKIMH METOJOM HauMMEHbLIUX KBaapatoB. MHTEp-
HNOJSILIMOHHBINA IIOJIMHOM, €ro CYIIECTBOBAHUE W €IWHCTBEHHOCTb.
Octarounbiii wieH. UHTEpHOMSIIMOHHBIA TToIMHOM Jlarpanxka. Pas-
JICJICHHBIE PAa3HOCTU M UX CBOWCTBA. MHTEpHOJSIMUOHHBIA IOJIMHOM
HeroroHa.

YuciieHHOEe HHTErpUPOBaHUe 2 1-5
[TocTtanoBka 3aaun NMPUOIMKEHHOTO BBIYUCIECHUS ONPEAECIEHHOIO HMH-
terpasa. Popmyssl npAMoyroiabHukoB. @opmyina tpaneuui. dopmyna
Cumncona. IlpakTuyeckas olLeHKa MOTPEIIHOCTH KBaIpaTypHBIX (op-
MYIL

I[Ipudau:kenHoe pemieHHe OOBIKHOBEHHBIX JH(pdepeHInaIbHbIX 1 1-5
YPaBHeHUil

UucneHHble METOABI pelieHus 3amadu Komm uisi 0OBIKHOBEHHBIX
nuddepeHranbHbIX ypaBHeHUH. Pelienue oObIkHOBEHHBIX audde-
pEHIMAJIbHBIX YpaBHEHUI MeTo10M Ditnepa. Metonbsl Pynre — Kyt-
Ta. Pa3HocTHBIE METOABI pereHus TuddepeHInaTbHBIX YpaBHEHUM.

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTnuyeckoro 3ansatusi. Bonmpocel, orpadarsiBaeMblie Ha Bceero Y4ebHo-
NPaKTHYECKOM 3aHATHH 4acoB MeToanYecKoe
obecneyeHue
[Tpubmmxennoe pemenue CJIAY u CHY. 2 1-5
WNHuTtepnionupoBaHue GyHKIUN TOJTMHOMOM. 2 1-5
[IpubnmxeHHOE BRIUMCIEHUE ONPEIEIIEHHOIO HHTErpaJa. 2 1-5
[TpubmmxenHoe pemenue 3anauu Ko oObIKHOBEHHBIX U (e- 2 1-5

pEeHIMANBHBIX YPABHEHUH MIEPBOr0 NOPsAKA.

IlepedeHnnb 1a00paTOPHBIX PaldoOT - He MPETYCMOTPEHBI Y4eOHbIM IIJIAHOM

3ajanns Qs CaMOCTOSITEILHOM PadOThI CTY1€HTOB

Bomnpocsl 111 caMOCTOATEIBHOI0 H3y4YeHHs (3a1aHus) Bcero Y4ebdHo-
Yacos MeTOANYEeCKOoe
obdecreyenue

OcHOBHBIE 00J1aCTH MPUMEHEHUS] MaTeMaTHdeckux mojeneid. I[lonsTue 1-5

norpemHocTH. HekoppekTHbie okpyrieHus. HeycToM4nBOCTh BBIYHMCITH- 18

TEJNbHBIX aTOPUTMOB. IIprMepsl HEYCTOMUMBBIX aITOPUTMOB.

UucneHHble METOJbl  PEIICHHS CHUCTEM JMHEWHBIX airedpandyeckux 1-5

ypaBHeHuid. [IpaBuno Kpamepa, meron oOpalieHuss MaTpULbl, METOJ

["aycca, MeTon MPOTOHKH, WTEpAIMOHHBIE METOABI (MeTon SAkobwm). Pe- 18

LICHUE CUCTEM HEJIMHENHBbIX ypaBHeHMU. MeToabsl HploTOHA 1 HTepanui.

ToYHOCTh U CXOAMMOCTH PEHICHHUS.

[Tpubmmxenune ¢pyHkumi crutaitHaMu. HTEpIoONsIMOHHbIE KyOuyeckue 18 1-5

craiiabl. MIHTEprnionupoBanue nepuoindeckux (PyHKIUNH TPUTOHOMET-




puyeckumu noiauHomamu. KBagpatuuHoe npubnmxeHue metojom Ye-
ObimeBa. [IpuMeHeHHe WHTEPHONANMU IS pelieHus ypaBHeHui. OO0-
paTHOE UHTEPIIOIUPOBAHHUE.

Br160op onTUManpHOTO IIara mpy YUCIEHHOM MHTErpupoBaHuu. [IpaBuio 1-5
PyHre mnpakTH4ecKoW OLIEHKH MOrPEUIHOCTH KBaJIpaTypHbIX (OpMyII.
VYrouHeHnue npuOIMKEHHOIO 3HaueHus uHTerpaia no Puuapacony. He- 18
KBaJIpaTypHble (OPMYJIbl YUCIEHHOTO UHTErPUPOBaHUs - MeToa MoHTe-
Kapuio.

CriocoObl OLIEHKM IOIPEeIIHOCTEH OJHOLIArOBBIX METOJOB PpEIIEeHUs 1-5
OOBIKHOBEHHBIX JU(PepeHINaIbHbIX ypaBHeHUN. PacripocTpanenue oj-
HOLIAroBbIX METOJIOB HAa CUCTEMbI OOBIKHOBEHHBIX IU((epeHIaTbHbIX
YpaBHEHUH. DKCTpAIOJIALMOHHBIE METOJbl. SIBJIEHHE JKECTKOCTH U €ro
BJIMSIHME Ha BbIOOp MeToJ0B perieHus 3anaun Komm. HesBHble onHoIIa-
rosble (Tuna PyHre-KyTTbl) 1 MHOrOIaroBble METO/IbI.

18

PacyerHo-rpadguyeckasi padoTa He MpeIyCMOTPEHA Y4eOHBIM IVIAHOM

KypcoBasi padoTa He npenycMOTpeHa y4eOHbIM IJIAHOM

Oo0Opa3oBare/ibHbIC TEXHOJIOTMH

[Ipu peanuzanuu yueOHOro mMaTepuana Kypca UCIOJIb3YIOTCS pa3IudyHble 00pa3o-
BaTeJIbHBIC TEXHOJIOTHH, CIIOCOOCTBYIOIIME CO3/IaHHI0 aTMOC(hepbl CBOOOAHOM 1 TBOpUE-
CKOM JTMCKYCCHM KaK MEXIy IpEernojaBaTelieM M CTYyJEHTAMH, TaK U B CTYACHYECKOU
rpynne. Llenbo npu 3ToM sIBIIETCS BBIPA0OTKA Y CTY/JEHTOB HABBIKOB M KOMIIETEHIIUH,
ITO3BOJISIOIINAX CAMOCTOSITENIBHO BECTH MCCIIEIOBATEIbCKYI0 M HAyYHO-IIEJAarOrM4eCKy0
paboty. [IpakTuyeckas MOArOTOBKA MpHU peav3alvui y4eOHOM AMCHUILIMHBI OpraHU3y-
€TCsl ITyTEM IPOBEJCHUS MPAKTUUECKUX 3aHATUH, IPelyCMAaTPUBAIOLIUX ydyacTHue oOyda-
IOLIUXCS B BBIIIOJHEHUH OTAEJbHBIX JIEMEHTOB padoT, CBSA3aHHBIX ¢ Oyaymiei npodec-
CUOHAJIBHOM JAEATEIIbHOCTBIO.

[TpakTHyeckasi MOArOTOBKA TaKXe BKIIOYAEeT B ceOsl 3aHATHS JIEKIIMOHHOTO THIIA,
KOTOpbIE MpeaycMaTpUBalOT mnepenavdy yuyeOHo mHdopmanuu o0ydarommumces, Heo0Xo-
JUMOM JUIsl TIOCJICYIOIIETO BBHITIOJHEHUs padoOT, CBA3aHHBIX ¢ Oyayiied mnpodeccuo-
HaJIbHOU J€ATEIBHOCTBIO.

AyIUTOpHBIE 3aHATHUS MPOBOMATCS B BUAE JIEKUMK ¢ ncnoib3oBanueM [IK n koMm-

MBIOTEPHOTO MPOEKTOPA, MPAKTUUECKUX 3aHATHM, ¢ ucnonab3oBanueM [IK npu nposene-
HUU pacyetoB. CamocrosiTenbHas paboTa CTYIEHTOB NMPOBOJUTCS MOJ PYKOBOJCTBOM
IIpEroAaBaTeiied, ¢ OKa3aHUEM KOHCYJIBTALMN M IOMOIIM IIPU MOATOTOBKE K KOHTPOJIb-
HBIM paboTaMm, BBIIIOJHEHUH JIOMAIIHUX 33JaHUN

DoHI OLICHOYHBIX CPEACTB

@DoH/I OLIEHOYHBIX CPEJCTB MO JUCHUILUIMHE OOECIeUrMBAET MPOBEPKY OCBOCHUS
MJIAHUPYEMBIX Pe3yJIbTaTOB 00y4YeHUs (KOMIIETCHIIMN U UX WHJIUKATOPOB) MOCPEIACTBOM
MEPOMPUSATUN TEKYIIETO, PYOEIKHOT0 U MPOMEKYTOUHOTO KOHTPOJIS 1O U CLIUTIIMHE.

CBsi3p MKy (OPMUPYEMBIMH KOMIIETEHITUSIMU U (hOpMaMU KOHTPOJISI UX OCBOE-
HUS TIPEICTABJICHA B CIIEAYIONICH Ta0IuIIe:




HaunmenoBanue KoH-

HanmenoBanue

Ne Kon n HanMeHoBaHME HHIUKATOPA TOCTHU-
TPOJIUPYEMBIX pa3jie- N OIICHOYHOT'O CpeJi-
/1 JKEHUS KOMIIETCHIIUNA
JIOB (TE€MBI) CTBa
Bxo/1HOM KOHTPOJIb
o Bormpocsl BxogHOro
1 BxoaHoi KOHTPOJIb P

KOHTPOJISA (YCTHO)

Artrecranys pa3iesioB, TEKYIIMI KOHTPOJIb YCIIEBAEMOCTH

2 Maremarudeckue Mo- | 3-YKE-1, V- VKE-1, B- YKE-1, 3-I1K-5, V- Tectuposaue
nenu, npexacrasinen- | IIK-5, B- TIK-5, 3-VK-1, V- YVK-1, B- VK-
e CJIAY u CHY 1. 3-VKI[-2, V- VKI[-2, B- VKI[-2 | (HCBMEHHO)
3 Maremaruueckue mo- | 3-YKE-1, V- YKE-1, B- YKE-1, 3-IIK-5, V1 TectupoBanue (muchb-
JIeTId, TIPEJICTaBIICH- I1K-5, B- TIK-5, 3-YK-1, V- YK-1, B- YK-| menno)
ueie CJIY 1, 3-VKII-2, V- YKII-2, B- YKII-2
[IpomexyTouHas aTTecTanus
4 3auer 3-YKE-1, V- YKE-1, B- YKE-1, 3-1IK-5, Y1 Bomnpocs! k 3auery

[K-5, B- TIK-5, 3-VK-1, V- VK-1, B- VK-
1, 3-VKII-2, V- VKII-2, B- VKII-2

(MMCbMEHHO)

BXOIIHOﬁ KOHTPOJIb IIPCAHA3HAYCH IS BBIABICHUA HpO6€JIOB B 3HAHUAX CTYACHTOB
N TOTOBHOCTH HUX K ITOJIYYCHHIO HOBBIX 3HAHUU. OIIGHOLIHBIG cpcacTBa AJIsi BXOAHOI'O KOH-
TPOJIA ITPCACTABILAIOT coOoi BOIIPOCHI, KOTOPBIC 3a1al0TCA CTYACHTaM B YCTHOﬁ (bopMe.

IlepeyeHb BOIPOCOB BXOAHOI0 KOHTPOJIA
Marpuusl. JlencTBus HaJ MaTPULAMH.
Onpenenurenu. CBOKMCTBA OMPEICITATENCH.
OO6patHas matpuiia. AJITOPUTM HAXO0XKJICHUSI 0OpaTHONU MATPUIIBI.
Onpenenenne Nporu3BOIHOM.
Huddepenunan GpyHKIUU.
Heonpenenennpiit uaTerpan.
OcCHOBHBIE METOJIbI MHTETPUPOBAHUSI.
YacTHble IPOU3BOJIHBIE (PYHKLINN HECKOJIBKUX TIEPEMEHHBIX.
OrnpeneneHHbIi UHTErpal.
10 [TpuGamKeHHbIe BEIYUCIICHUS ONPEACICHHOTO HHTErpaia ((opMyJIbl IpsiMO-
YTOJIBHUKOB, Tpanerui, mapadoi).
11. Iuddepennmanbubie ypaBHEHHUS.
12. OnHopoHbie ypaBHEeHUs 1 mopska.
13. JIuneitapie ogqHOpOAHBIE MU hepeHITNATbHBIE YPaBHEHUS 2 TIOPSIIKA.
14. HeoHOpoHBIE TUHEHHBIE YpaBHEHHUS 2 TIOPSAIKA.
15. CucreMbl 0OBIKHOBEHHBIX JU((PepeHIInanbHbIX YpaBHEHUH.

CoNRWNE

Tekymui KOHTPOJb — 3TO HENPEPBIBHO OCYIIECTBIIIEMBI MOHUTOPUHI YPOBHS
YCBOCHUS 3HAHWKM U (DOPMUPOBAHKS YMEHUI W HABBIKOB B T€UCHUE cemMecTpa. TeKymui
KOHTPOJIb 3HAHWW, YMEHUN M HaBBIKOB CTYJIEHTOB OCYLIECTBIISIECTCA B XOJA€ Y4EOHBIX
(ayIuTOpHBIX) 3aHATHI, MPOBOAMUMBIX IO pacnucaHuio. opmamMu TEKyIIEro KOHTPOJIS
BBICTYIIAIOT ONPOCHI HA IPAKTUYECKUX 3aHATHUAX.



IIpuMepHBIH IepeYeHb BONMPOCOB K ONPOCY
3amaua Komn

Mertop Ditniepa unciaenHoro pemenus OY
Mertopl YMCIEHHOTO PEICHUs KpaeBOM 3a1aun
Mertoasl Pynre-KyTTel

Meton npsMOyTOJIBbHUKOB
NHTepnionsanus, S3KCTpanosius, alnpoKCUMas

SRR

IIpuMepbI NPpaAaKTHYECKUX 3aJaHUMI

1. Pemmts cucteMy paBHeHU MeToioM ["aycca
2x; +5x,+x;=1

—X; +2x, — 2x3 =2
6x, +2x,+x3=3

2. Pemuts cucremy paBHeHu# MeTonoM Kpamepa

Xl + 21:2 = 4
X1+D,2x2+0.5x3 = 3

3. PemuTh cuctemy ypaBHEHHI METOJIOM MPOTOHKH MPHU HYJIEBBIX HAYaJIbHBIX

YCHOBUSAX
5x,+x, =2
X, —2,2x,+0.5x;=4
2%, —5,4x, = —4
4. PemmTh cUCTEMY paBHEHHIA METOJIOM MPOCTHIX UTEPAITUA
12x, +5x, +x, =1
—x, +12x, — 2x; =2
b6x, +2x,+18x; =3
5. Beruncnuth 3HaueHue onpeereHHoro uurerpana [ = ful x% dx METOZIOM JIEBBIX

MPSAMOYTOJIbHIKOB
1 2
6. BeraucnuTh 3HaUYCHHE ONpeEIeICHHOT0 HHTEerpaa [ = fﬂ x-dx metogqom Cumn-

COHa

B xaudecTBe OLIEHOYHOTO CpPEACTBA aTTECTALUK Pa3eia UCIOIb3YIOTCS TECThI, UTO-
roBasi KOHTpoJsHas padorta. Tect comepxut ot 10 BompocoB. Ha BeimoHEHWE 3a7aHus
orBonutcsa 30 muHyT. TecT — 310 opMa KOHTPOJISI, HaNlpaBJIeHHAs HA MPOBEPKY YPOBHS
OCBOEHUS KOHTPOJIUPYEMOTO TEOPETHUECKOTO U MPAKTUYECKOTO MaTepurala.



IIpuMepHBIN NTepeYeHb TECTOBbIX 3aJaHUM:
Bapuanr 1

1. B MoaenupoBaHuu Ipy BIOOPE BEIMYUHBI IOCTOSTHHOTO 111ara UCIOJIb3YIOT
MTOTXOJTBI

) Ha3HAYAIOT BEJIMYUHY I1ara, KCXOJIs U3 BBIYMCINTEIBHBIX BO3MOKHOCTEH

b) npuHUMAarOT BETMYKHY IIara paBHOM CpeHEH MHTCHCHBHOCTH BO3HHUKHOBCHHSI
COOBITHI pa3IMYHBIX TUIIOB

C) BEIOMpAIOT BEIMUMHY IIara paBHOW MUHUMAJIbHOMY WHTEPBaITy MEKIy Hau0o0-
Jiee 9acThIMU (YT Han0oJIee BaXKHBIMU ) COOBITHSIMU

d) BEIOMpAIOT BeIMUMHY IIara paBHOW CpeIHEMY HHTEPBATY MKy HanOoJee Ja-
CThIMU (MJIM HanOoJiee BaXKHBIMHU) COOBITUSAMH

2. B 0CHOBE BceX METOJIOB U IIPUEMOB MOJICIIUPOBAHUS CIIyYalHbBIX (haKTOPOB Jie-
KT UCTIOJIb30BaHUE CIYYAMHBIX YHCET, UMCIOIIUX PACIIpPe/IeIICHUE:

a) Dpianra

b) ITyaccona

C) paBHOMEPHOE

d) HopManbHOE

3.B xoJe nporecca MOJICTUPOBAHUS BBISICHEHUE OOIIUX CBOMCTB MOJICTHU SIBJISIETCS
IeJTBIO JTara

) MaTeMaTHYeCKOro aHaJIM3a MOJICITH

b) aHanm3a YuCIIEHHBIX PE3yIHTATOB U UX IPUMCHEHHSI

C) MOCTaHOBKH MPOOJIEMBI M €€ KaueCTBEHHOTO aHAIN3a

d) mocTpoeHHs MaTEMAaTHYECKON MOIEITH

4.B xope mpoliecca MOIGTUPOBAHUS Ha dTAre NOCTAaHOBKH MPOOJIEMBI U €€ Kade-
CTBEHHOTO aHaJIn3a HeoOX0aAuMo cHopMyITupoOBaTh

a) mepeveHb 3a1a4

b) cymHOCTE TPOOIEMBI

C) aJITOPUTM PELICHUS TPOOJIECMBI

d) npuHUMaeMbIe TOITyIIECHHSI

e) oTBepraeMbIe JIOMYIICHUS

5. [Ins mpoBeneHns MaTeEMaTUYECKUX PACUYETOB MPEIHA3HAYEHBI IPOTPAMMHbIE
CUCTCMbI

a) AutoCad

b) MathCad

c) MatLab

d) Mathematica

e) Mapple

f) GPSS/H

6. JIoCTOMHCTBAMHU aHATUTHYECKUX MOJEIICH SIBIISIOTCS



a) 0003pUMOCTh PE3yJIbTATOB pacyeTa

b) oTyeTMBOE OTpaXKeHHE OCHOBHBIX 3aKOHOMEPHOCTEH SBICHUS
C) yueT 00JIbIIOro Yncia pakTopoB

d) nprcnoco0IeHHOCTD IS TIOUCKA ONTHMAJIbHBIX PEIICHHMA

e) He TpeOYIOT OOJIBIINX AOMYINEHUI

1. MOI[CJ'H) AJI1 IIPOBCACHUSI MMHUTAIIMOHHOI'O SKCIICPUMCHTA JOJDKHA OTBCYATH

TpeOOBAHUSIM:

) OTpakaTh JOTUKY (DYHKIIMOHUPOBAHHS UCCIIEAYEMON CHCTEMBI B TIPOCTPAHCTBE;
b) oTpaxkaTh JOTHKY (YHKIIHOHHUPOBAHHS UCCIEAYEMON CHCTEMBI BO BPEMCHH;

C) o0ecrieunBaTh BOZMOKHOCTD TIPOBEICHUS MATEMAaTHYECKOTO aHAITN3a;

d) oGecrieunBaTh BOZMOKHOCTh TIPOBEICHUS CTATHCTUYECKOTO IKCIIEPUMEHTA

8. OCHOBHBIMH AHAJIIM3UPYCMBIMHU XAPAKTCPUCTUKAMU T'CHCPHUPYCMBIX HTATUHMKOM

HOCHCﬂOBaTCHBHOCTGﬁ CHY‘I&I?IHBIX BCJINYHMH ABJIAIOTCA:

a) CBOCBPEMEHHOCTD;
b) paBHOMEPHOCTH;
C) HE3aBUCHMOCTb;
d) cTOXacTHYHOCTH;
€) yIpaBiasieMOCTh

9. Ilpu nocTpoeHre MaTEMaTUIECKON MOJIEIN MHOKECTBO IEPEMEHHBIX pa30onBa-

10T Ha MOJMHOKECTBA MEPEMEHHBIX 1) 3aBUCUMBIX 2) CIIy4ailHbIX 3) HE3aBUCUMBIX 4)
JUCKPETHBIX 5) CTOXaCTUYECKUX. BbiOepuTe nmpaBUiIbHbIN OTBET

AT

AbI.

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

10. Ouenka kayecTBa MOJIETU MIPECIEAYET LICIIH:

a) OLICHUTh YCTONYHUBOCTD MOJICIIH;

b) mpoBepuTH COOTBETCTBHE MOJICNIN €€ MPEIHA3HAUYCHUIO;

C) OLIEHUTH JOCTOBEPHOCTH M CTATHCTUYECKUE XapPAKTEPUCTHKH PE3YIbTATOB;
d) OIlCHUTh YYBCTBUTEIHLHOCTH MOJICITH

11. ITo3BOMASIET COKPATUTH 0OBEM U MPOIOJKUTENLHOCTh MOJIETUPOBAHMS IPUH-

a) mapaMeTpu3aluu

b) uHbOpMaIMOHHON TO0CTATOYHOCTH
C) MHOKE€CTBEHHOCTH MOJIEIICH

d) arperupoBanust

12.1Tpu MOaEIMpPOBAaHUN JUCKPETHBIX CITyYaHBIX BEJIMYMH UCIOJIB3YIOTCS METO-
) UTepallMOHHBIX BHIUNCIICHUH;

b) mocnenoBaTeIbHBIX CPaBHEHHUIA,
C) MHTEpIpETALINY;



d) Joruueckoro MoIeIMPOBAHUS

13.Monenu MOKHO YCIIOBHO pa3/ielITh Ha CeAYIOLUe Ipynibl 1) MmaTepuanbHbie

2) uneanbHbie 3) KOMOUMHUPOBAHHBIC 4) TTOJIEBBIE 5) BUPTYaJIbHbBIC

a)4,5
b)1,2,3
01,35
d)1,2

14.0OcHOBHOI HEIOCTATOK UMHUTAIIMOHHBIX MOJIENICH

a) HeOOXOAUMOCTh MCIIOIb30BaHKs DBM

b) GoJbIII0E KOJIMYECTBO BBIXOAHBIX JAHHBIX

C) TPYA0EMKOCTh

d) He0OX0IUMOCTH OOJIBIIIONO KOJIMYECTBA UCXOMHBIX JaHHBIX

15.CteneHp JOCTHYKEHUS LIEJIM MOJICTTUPOBAHHS 331at0T
a) TIOPOTOBBIM 3HAYEHUEM BEPOSITHOCTH

b) nnamazoHoM neTepMUHIPOBAHHBIX 3HAUCHHI

C) IOPOTOBBIM JICTEPMUHUPOBAHHBIM 3HAYCHUEM

d) amanazoHOM 3HaYEHUI BEpOSATHOCTEH

16. IIpomecc MmoaenupoBaHusi pa3OUBAETCs Ha ATambl 1) MOCTaHOBKA MPOOJIEMBI U

€€ KauyeCTBEHHbIM aHalIU3 2) JIOTHYECKOE penieHue 3) MOAroTOBKA MCXOAHOW MH(OpMa-
uu 4) YUCIEHHOE PEIICHHE 5) aHajdu3 YMCIEHHBIX PE3yJIbTaTOB U UX NMPUMEHEHHE 6)
noctpoeHue o0bekTa. BeiOepuTe npaBUIIbHBIN OTBET.

a)1,3,4,5

Bapuanrt 2

1.B ocHOBe MoOJenMpOBaHUsI CIy4alHBIX (PAKTOPOB JICKUT HUCIOJIH30BaHUE CIIy-

YalHBIX JUCCJI, HAXOJAMUXCS Ha HHTCPBAJIC

oTaIIc

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

2.B xome mporecca mMojaenupoBaHus GhopMalnu3aui Mpo0IeMbl MPOUCXOIUT Ha
) IOJArOTOBKH UCXOIHOM HH(pOpMAIHH

b) mocTpoeHus MaTeMaTHYECKON MOIEIIH

C) aHaJIM3a YHUCIICHHBIX PE3yJbTATOB U X MPUMEHEHUS

d) moctaHoBKa POOJIEMBI M €€ Ka4ueCTBEHHOIO aHaJI13a

3. JIoCTOMHCTBAMHU CTaTUCTUUECKUX MOJICNCH SBISIOTCS



a) 0003pUMOCTh PE3yJIbTATOB pacyeTa

b) oTyeTMBOE OTpaXKeHHE OCHOBHBIX 3aKOHOMEPHOCTEH SBICHUS
C) yueT 00JIbIIOro Yncia pakTopoB

d) nprcnoco0IEeHHOCTD IS TIOUCKA ONTUMATBHBIX PEIICHHIA

e) He TpeOYIOT OOJIBIINX AOMYINEHUI

4113 nepeuncaeHHoro pas3jinyaroT BUbl BpEMEHHU: 1) peasibHOE; 2) HENPEPBIBHOE;
3) nuckpeTHOE; 4) HETMHEHOE

a)2,3

b)1, 2,3,

c)2,4

d)1,3

5.Haubonee pacnpocTpaHeHHbBIMH BUJIAMHU HUMUTALMOHHBIX SKCIIEPUMEHTOB SBJISI-
IOTCSI:

a) rccie0BaHie OTHOCUTEIBHOTO BIIMSHUS PA3JIMYHBIX (PAKTOPOB HA 3HAYCHUS
BXOJIHBIX XapaKTEPUCTUK CUCTEMBI;

b) rcciienoBaHre OTHOCHTENBEHOTO BIMSHUS PA3ITUYHBIX (DAKTOPOB HA 3HAUCHHS
BBIXOJIHBIX XapaKTEPUCTUK CUCTEMBI,

C) HaXOXKJCHUE aHATMTHYCCKON 3aBUCUMOCTH MEXTy BBIXOJHBIMH XapaKTEPHUCTH-
KaMH 1 paKkTopamu;

d) oThICKaHHE ONITUMAITLHBIX 3HAYCHHI TAPaMETPOB CUCTEMBI;

) OThICKaHHE BCEX BO3MOXHBIX COCTOSIHUN CHCTEMBI.

6.PaznuuaroT mMonaenupoBanue: 1) KOMOMHUPOBaHHOE, 2) BUpTyajabHOE, 3) Mpen-
MeTHOE, 4) abCTpakTHOE

a) 3, 4

b)2,4

c)1,3

d)1,2

7. IlnanupoBaHKe MOAEILHBIX IKCIIEPUMEHTOB MIPECIICAYET LCIIH:
) YMEHBIIICHUE TIEPEXOTHOTO MEPUOJIA;

b) onTUMHU3aLMs CTENEHH JeTaIN3allNN;

C) cokpaleHue 00IIero 00beMa UCIIbITAaHUH;

d) moBeIeHre HHOOPMATHBHOCTH KayKIOTO M3 SKCIIEPHMEHTOB

8. IIpoI0IDKMTEIBHOCTh MEPEXOJIHOTO IEPHOAa OMPEAEIsSeTCS B 3HAYUTCILHOM
CTEICHH:

a) CTEICHBIO AeTaIN3AI[UH MOICIIH

b) HayaNbHBIMK XapaKTEPUCTHKAMH MOJIEIIH

C) CTPYKTYpO# Moienu

d) BHETHUMH BO3IEHCTBUSIMU

9. Ilpu MOETMPOBAHNHU HEMPEPHIBHBIX CAYYaWHBIX BEIMYMH C 33JaHHBIM 3aKOHOM
pacrpeeieHns UCIOIb3YIOTCS METO/IbI:
a) ImocJIeZI0BaTeIbHBIX CPAaBHEHUH;



b) HenMHEHHBIX TPeoOpa30BaHui;
C) UTEPAIMOHHBIX BBIYMCIICHUH;
d) koMmo3uIHii;

) TaOJINYHBII

10. CpaBHEHHE U3MEPECHUI HA PEaTbHON CHCTEME U PE3yJIbTaTOB SKCIECPUMEHTOB
Ha MOJIEJIH MOKET MPOBOAUTHCS TIO:

a) CyMME OTHOCHTEIIbHBIX OTKJIOHCHHH OTKJIMKOB MOJIEIH OT OTKJIMKOB CHCTEMBI;

b) cpeaHrM 3HAYEHUSAM OTKIMKOB MOJIEIIA U CHCTEMBI;

C) AMCIIEPCUAM OTKJIOHEHHH OTKJIMKOB MOJICITH OT CPEIHEr0 3HAUYEHUS OTKIMKOB
CHCTEMBI

d) 6sM30CTH 3aKOHOB paclpe/IeICHUS OTKIIMKOB MOJICIIA U CHCTEMBI,

€) MaKCUMAaJIbHOMY 3HAYCHHIO OTHOCHTEIbHBIX OTKIIOHEHUH OTKIMKOB MOJICIIN OT
OTKJIMKOB CHCTEMBI

11.HemoctaTkaMy aHATUTHIECKUX MOJICIICH SBIISIOTCS

a) Toxas 0003pUMOCTh PE3yJIbTATOB pacyeTa

b) yget HeOombIIOrO KONTMYeCcTBa (haKTOPOB

C) TPOMO3/IKOCTh

d) TpeGoBaHue cepbe3HBIX AOMYIICHUN U YIPOIICHHUH

€) TPyIHOCTb MOMCKA ONTUMAIbHBIX PEIICHHMA

12.0qauM 13 Hanbosee pacnpOCTPaHEHHBIX CHOCOOOB MOATBEPKICHUS aJICKBAT-
HOCTH pa3pabOTaHHOW MOJIEIH SBJISICTCS UCTIOIb30BaHUE

a) METOZI0B MAaTEeMaTUYECKOM CTATHCTUKA

b) aTanoHHOrO TECTUPOBAHMSI

C) PKCHEPTHBIX OIICHOK

d) BHelIHErO KpUTEpHs

13.13 mepeurciieHHoro 3Tan (opMaan3aiud MOJAEIH B OOIEM Cllydae Mpe/rnoia-
raeT: 1) BbIOOp MeTOa MpEACTaBICHUSI HAYAILHOTO COCTOSIHUSI CUCTEMBI; 2) BBIOOp Me-
TOJA MPEJICTABIICHUS TUHAMUKU CUCTEMBI; 3) (hopMallbHOE OMMCAHUE CIydyalHbIX (aKTo-
poB; 4) dhopMalibHOE OMHCAHUE HECIYyYalHBIX (PAaKTOPOB; 5) BHIOOp MEXaHW3Ma U3MEHe-
HUS 1 MaciTada MOJETbHOTO BPEMEHHU

a)2,3,5

b)1,2,3,4

c)3,4,5

d)1,23

14.YpoBeHb JieTau3aliii MOJICTU onpeaeseTcs (hakTopamu

) YMCIIOM COCTOSIHUH CHCTEMBI

b) ensmu MoaeMpOBaHHUs

C) 00beMOM arPHOPHOH HHGOPMAIIUU O CUCTEME

d) Tpe6oBaHUSAMH K TOUHOCTH M JJOCTOBEPHOCTH PE3yJIbTATOB MOJICITUPOBAHHS
€) BO3MOKHBIMU THIIAMH COCTOSIHUI CHCTEMBI

15.1IpenHa3HayeHa [uisi BBITOJIHEHUSI WHKEHEPHBIX U HAYYHBIX PACYETOB U BBICO-
KOKa4ECTBEHHOM BU3yaJM3allMU ITOJYy4aeMbIX PE3YJIbTATOB CUCTEMA



a) GPSS/H
b) AutoCad
c) MatLab
d) Statistica

16. Dtanmy nporpaMMHOI peain3aliii MOJICIH JO/DKEH MPEIIIeCTBOBATh 3TaIl
a) aIrOPUTMHU3ALNU

b) npoBepku ajieKBaTHOCTH

C) cuHTE3a

d) ananuza

Kpurepnn OLIEHKN TECTOBBIX 33IaHHM:
1. IlonHOTa 3HAHMI TEOPETUYECKOTO KOHTPOIMPYEMOTO MaTEpHUAIIA.
2. KommmyecTBO NpaBUWIBHBIX OTBETOB.

[Tpu 3a0uHOil opMe 0OydeHHs] B KauecTBE OLEHOYHOTO CPEICTBA aTTECTALUU
pasjielia UCIOJIb3YETCsl TAK)KEe KOHTPOJIbHAs padoTa.

Konmponvnaa paboma — cpenctBo MPOBEPKH YMEHHM NMPUMEHSTH IMOJTYy4YEHHBIC
3HAHUS JJIS BBIIOJHEHUS 3alaHUid 0 TeME WM pa3zieny. BelmonHseTcs no MHAUBUAY-
aNbHOMY 33JaHUI0, MPEJICTABIECHHOMY B METOAMYECKUX YKa3aHUSAX ISl BBIIOJHEHUS
KOHTPOJIBHBIX pa0OT MO TUCLUIUIAHE.

IIpomexxyTo4yHasi aTTecTalus OCylIeCTBAsIeTCA B opme 3auera
JI71s1 mpOMEeKyTOUHOM aTTeCTalMU IPEAYCMOTPEHBI TEOPETUUECKUE BOIIPOCHI.
[To utoram oOy4eHUs BBICTABJISIOTCS 3a4eT.

[Ipu 3aouyHoil (hopme 00ydeHHS B KauecTBE OLIEHOYHOTO CPEACTBA aTTeCTalUu
pazJierna UCoJb3yeTcs TaKKe KOHTPOJIbHAS padoTa.

Konmponvnaa paboma — cpenctBo MPOBEPKH YMEHHUM NMPUMEHSTH IMOJTYy4YEHHBIC
3HAHUS JJISI BBIMOJHEHUS 3a/IaHUid 0 TeMe WX pasneny. BeimonHseTcs mo MHANBUAY-
ATbHOMY 3aJ]aHUI0, TPEJCTABICHHOMY B METOAMYECKUX YKa3aHUSX JUIsl BBITTOJTHEHHS
KOHTPOJIbHBIX Pa0oT MO TUCIHILIUHE.

IIpuMepHBIH IepeYeHb BOMPOCOB K 3a4eTy

[TonsiTre 1 BUIBI MOJIETTUPOBAHUS.
OcCHOBHBIE ATaNbl MATEMaTUUYECKOTO MOACITUPOBAHUS

Knaccudukanus mozeneii no ¢hopme npeacTaBieHUs

Metonasl MOEIMPOBAHUS

Knaccudukanus Moaenu mo xapakrepy MoJieu

[IpsiMbie 11 0OpaTHBIE 33/1a4U MATEMATUIECKOTO MOICTUPOBAHUS
Knaccudukanus MaTeMaTH4ecKUX CXeM MOJICTUPOBAHUS
HenpepbiBHO-1€TEpMUHUPOBAHHBIE MOJIEIIH

MeTo/b1 pellieHns] CUCTEM JIMHEWHBIX ajareOpandeckux ypaBHEHUN

10 Merton INaycca nis petenust CJIAY
11. Meron Kpamepa nns pemenust CJIAY

CoNoOR WODNE



12. Meroa nporonku jyis peteHus CJIAY
13. MeTtoa npoCThIX UTEpaIUit
14. 3amaua Kormu

15. Mertop Diinepa unciaenHoro pemienust OY
16. MeTo/p1 YUCIICHHOTO PELICHUST KPaeBOM 3a/1a4n
17. Metonsl Pynre-KyTThI

18. MeTon psIMOYTOJIbHUKOB
19. UnTepnomnsiiusi, SKCTPamOsIHs, allpOKCHMAIIHS

IIkaJjabl oeHKH 00pa30BaATEJIbHBIX J0CTHKEHUN

Baunbl Ouenka

(uToroBoit (0an 3a
PEUTHUHTOBO OTBET HA TpedoBanus Kk 3HAHUAM

1 OIICHKH) 3a4dere)

— OueHka «3a4T€HO» €CIM OH UMEET 3HAaHWA OCHOBHOTO
Marepuaia, €cid OH MPOYHO YCBOWJI IMPOTPAMMHBIN MaTepuall,
MIOCJICZIOBATEIBHO, YETKO M JIOTUYECKH CTPOMHO €ro M3jaraer ero
«3aumeHo» | HA 3a4eTe, BIAJCET HEOOXOIUMBIMU HaBBIKAMH U TNPHEMaMHU HX
24-40 6annos | BHIMOJIHEHHS], yMEET TECHO YBSI3bIBATh TEOPHIO C MPAKTUKON

— Y4eOHBIC JOCTH)KEHUS B CEMECTPOBBII NEPUOJT U pe3yIbTaTaMu
pyOEKHOTO KOHTpPOJISL JIEMOHCTPUPYIOT JOCTaTOYHYIO CTEICHb
OBJIA/ICHUS IPOTPAMMHBIM MAaTEPHAIIOM.

100-60

— OueHKa «He 3a4TE€HO» BBICTABISACTCS CTYIEHTY, KOTOPBIH He
3HAeT 3HAYUTEIHHOM YacTH MPOrpaMMHOTO Marepualia, JOIMyCKaeT
cyliecTBeHHbIe OmMOKH. Kak mpaBmiio, OLEHKAa «HE 3a4TEHO»
«He 3aumeHo» | CTABUTCS CTYJEHTaM, KOTOpble HE MOI'YT MPOJOJDKUTH OOydeHHe
23 - 0 bannos | 6e3 JONOTHUTENBHBIX 3aHATHI IO COOTBETCTBYIOLICH JUCIUTUINHE.
— VY4eOHble JOCTH)KEHUS B CEMECTPOBBII EpUOJT U pe3ybTaTaMu
PYOEKHOTO KOHTPOJISL JAEMOHCTPUPOBAIM HE BBICOKYIO CTENEHb
OBJIAJICHUS TIPOTPAMMHBIM MAaTEPHAIOM 110 MUHUMAJIBHOM TUTaHKE.

59-0

Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE O0ecreYeHne
Y4eOHOM TUCUMILIMHBI
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,Z[JI;I MPOBEJCHUS TMPAKTUUECKUX 3aHSATHH M BBITIOJHEHHUS CaMOCTOSITEIHHOM

paboThl MCHOJB3YIOTCS Y4eOHBIE KOMITBIOTEPHBIE KJIACCHI C BBIXOJAOM B VHTEpHET u

JUIEH3UOHHBIM  TPOTrpaMMHBIM  o0ecriedyeHueM.  Mcrmonb3dyemoe  mporpaMMHOE

obecneuenue: MS Office, MathCad.
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MarepuajbHO-TeXHHYECKOe o0ecredyeHue Y4eOHOH TUCHMITTUHBI

JlekIMOHHBIE 3aHATUS MPOBOAATCS B ayAUTOPUAX: yueOHass Mebelb, yueOHas J1oc-
Ka, KOMIUIEKT MYJIbTUMEIUHHOT0 000pyAOBaHUS

[IpakTryeckue 3aHATHS NPOBOASTCS B KOMIBIOTEPHBIX Kilaccax: yueOHas MeOelb,
yuyeOHasl JOCKa, KOMIUIEKT MYJbTUMEIUUHOIO 000OpYAOBaHMs, IEPCOHAIBHBIE KOMIIbIO-
TEPHI.

Jl1st caMoCTOSTEeNbHON paboThl OOYYAIOIINXCS UMEETCS: YNTAIBHBIA 3aJ71 C BBIXO-
oM B cetb MuTepHer: YueOHas mebenb, KOMIUIEKT MYJIbTUMEIUMHOTO 000pYI0BaHMS,
IIEpCOHAJIbHBIE KOMITbIOTEPHI, MDY

quﬁHo-MeTozmqecmle PEKOMEHIAIUNA OJIA CTYACHTOB

1. Yka3zanus 1151 mpoCIyIIMBaHus JEKIHUMA
[lepen HavyayioM 3aHSATUN BHUMATEIHHO O3HAKOMUTHCS ¢ YU€OHBIM IIJIaHOM MPOBeE-

JEHUS JIEKUMN U COUCKOM PEKOMEHAOBAHHOU JTUTEPATYPHI.

[lepen mocemieHreM OYepenHON JIEKIIMM OCBEXHUTh B MAaMATH OCHOBHBIE KOHIIET-
LMW TIPOWJIEHHOTO paHee maTepuaina. [IoaroToBUTh npyu HEOOXOAMMOCTH BOIMPOCHI Mpe-
nonasarento. He Hajo omacarbes, 4TO BOPOCH! MOTYT OBITH IPOCTHIMHU.

Ha nexuum oCHOBHOE BHUMAaHHUE CIEIyeT YAENATh HE (popMysiaM U MaTeMaTuyde-
CKHMM BBIKJIQJKaM, a COJIEPKaHUIO U3y4aeMbIX BOIIPOCOB, ONPEACIICHUSIM U IOCTaHOBKAM
3ajad.

B npouecce n3ydeHus JIEKIMOHHOTO Kypca HEOOXOIMMO IO BO3MOXHOCTH YacTO
BO3BPAILATHCS K OCHOBHBIM MOHSATUSAM U METOAAM PEIICHMs 3a/1a4 (3/1eCb BO3MOKEH BbI-
OOpOUHBII KOHTPOJIb 3HAHUIN CTYJIEHTOB).

KenaTenbHO MCNOJIB30BATh KOHCHEKTHI JEKINNA, B KOTOPBIX MCIOJIb3YETCS IMPHUHS-
Tas mpernoaaBareseM cucreMa 0003HaYeHUH.
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s Gonee moApoOHOTro M3yYeHHUs Kypca cleayeT paboTaTh ¢ peKOMEHI0BAHHBIMU
JUTEPATyPHBIMU UCTOYHUKAMU U BHOBb MOSIBIISIFOIIIMMUCS UCTOYHUKAMM.

2. Yka3zaHus i y4acTHsl B IPAKTUYECKUX 3aHATUSIX

Ilepen mocenieHWeM YACHUTH TEMY IMPAKTHUYECKOTO 3aHATHUS U CAMOCTOSITEIIBHO
W3YyYUTh TEOPETUUECKUE BOMPOCHL.

B KOHIIe PaKTHYECKOTO 3aHATHS TIPH HEOOXOAMMOCTH BBISICHUTH Y TIPEToIaBatTe-
JI HESICHBIE BOITPOCHI.

OcCHOBHBIE PE3yJIbTaThl BBHITIOTHEHUS PA00OThl HEOOXOMMO pacreyararh.

3. YkazaHus J1s BBITIOJTHEHUS CAaMOCTOSTEIIBHON pabOThI

[TonyuuTh y TpenogaBaTelisl 3aJlaHue U CHUCOK PEKOMEHIOBAHHOM JUTEpATYpHI.
N3ydyeHne TeopeTHUeCKUX BOIMPOCOB CICAYET MPOBOJIUTH IO BO3MOXKHOCTH CaMOCTOSI-
TEIHHO, HO TIPH 3aTPYAHEHUSIX 00paIaThcs K MPEro1aBaTelio.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAaHHONU padoTe.

[Ipu BBIMOJHEHUM 3aJ]aHUM TI0O YCMOTPEHHIO TMpernojaBaTesist paboTta MOXKET ObITh
orieHeHa 0€3 MUCHhMEHHOr0 OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIE BOMPOCHI, TIPU
YCJIIOBUH aKTUBHON CaMOCTOSTEIILHON PaOOTHI.

[ToArOTOBUTHE OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.

MeToanyeckue peKOMeHIAUN AJIsl NpenoaaBaTeen

1. Yka3zanus ny1s npoBeAeHUs JIEKIUN

Ha nepBoii BBOJHOM JIEKIIMU cAenaTh OOHIUN 0030p coliepKaHUsl Kypca U OTMe-
TATHh HOBBIE METO/IbI M MTOAXO/IbI K PEIICHUIO 3a1a4, PACCMAaTPUBAEMBIX B Kypce, TOBECTH
710 CTYICHTOB TpeOOBaHUs Kadeapbl, OTBETUTh HA BOIPOCHI.

[Ipy moATOTOBKE K JIEKIIMOHHBIM 3aHSITUSIM HEOOXOJMMO MPOAyMaTh IJIaH €ro
IIPOBEJCHHUSI, COJIEPKAHNE BCTYNIUTEIBHONW, OCHOBHOW U 3aKIIOYMTEIBHON YaCTH JIEKIINH,
03HAKOMUTHCSI C HOBUHKAMH Y4E€OHOW M METOMYECKON JIUTEPaTyphl, MyOIMKAIUSIMHU T1e-
PHUOINYECKON MEeYaTH MO TE€ME JIEKIMOHHOIO 3aHATHSA. Y TOUYHUTH IUIAaH MPOBEICHHUS Ce-
MHMHAPCKOTO 3aHATHUS 110 TeMe Jiekuuu. [lepen n3noxeHnemM TeKyero JEKIUOHHOTO Ma-
Tepuajia HalOMHUTh 00 OCHOBHBIX UTOTaX, MOCTUTHYTBHIX Ha MpeablAymux jeknusx. C
ATOM 1EJIBIO 337]aTh HECKOJIBKO BOTIPOCOB ayAUTOPUU M OCYIIECTBUTH BHIOOPOYHBIN KOH-
TPOJIb 3HaHUS CTYIACHTOB.

B xoxe neKnumoHHOTO 3aHATUS TpenojaBaTelb JAOKEH Ha3BaTh TeMy, Y4eOHbBIC
BOIIPOCHI, 03HAKOMHTH CTYJICHTOB C MEPEYHEM OCHOBHOM M JOINOJIHUTEIBHON JUTEPATY-
pBI IO TeMe 3aHATHs. PackpbiBasi copepkaHue y4eOHBIX BOIPOCOB, aKIIEHTUPOBATH BHHU-
MaHH€ CTYJEHTOB Ha OCHOBHBIX KaTEropHsiX, SBJICHUSX W MPOLIECCAX, OCOOEHHOCTSIX UX
MMPOTEKAHUS. PacKpbIBaTh CYIIHOCTh M COJAEPKAHUE PA3JIUYHBIX TOYEK 3PEHUS U Hayd-
HBIX TIOJIXOJ0B K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHUHN U MPOIIECCOB.

Cnegyer apryMeHTUPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3WLHUIO IO CHOPHBIM
TeopeTnyeckuM Bomnpocam. [IpuBoauTh mpuMepsl. 3aaBaTh MO XOAY U3JIOKEHUS JICKIIU-
OHHOTO MaTepuana PUTOPUUECKHE BOMPOCHl U CAMOMY JlaBaTh Ha HUX OTBET. JTO CIHO-
COOCTBYeT aKTHBHU3AIMH MBICIUTEILHON JAESITEIIBHOCTH CTYACHTOB, IOBBIIMICHUIO WX
BHUMAaHUS M MHTEpPECAa K MaTepuaiy JIEKIuU, ee coaepxkannto. [IpenogaBarens nomKkeH
PYKOBOJIUTH PabOTOM CTYJAEHTOB MO KOHCIIEKTUPOBAHHIO JIEKITMOHHOTO MaTepuasa, Mmo-
YepKUBATh HEOOXOUMOCTh OTPAXKEHUSI B KOHCTIEKTaX OCHOBHBIX TMOJIOKEHUN U3ydaeMOoi
TEeMbI, 0CO0O0 BBICIISASI, KaTEroOpuaIbHBIM ammapar. B 3akimounuTenbHOM YacTH JICKITUH



HEOO0XO0AUMO C(HOPMYJIMPOBATH OOLIME BBIBOJABI 10 TEME, PACKPBIBAIOIIME COJEpIKaHNE
BCEX BOIIPOCOB, MIOCTABJIEHHBIX B JeKUUU. OOBABUTH IJIAH OYEPEIHOTO IMPAKTHUECKOIO
3aHATHUSA, 1aTh KPaTKHE PEKOMEHJAIUH 10 OArOTOBKE CTYAEHTOB K ceMHuHapy. Omnpene-
JUTh MECTO U BpeMs KOHCYJIbTALIMM CTYJEHTaM, MOKEJIaBIIMM BbICTYIIUTh HA 3aHSATUU C
JOKJIaJJaMH.

Ha nocnenneit nexuuu yaeauTs BpeMs 17151 0030pa Haubosiee BaKHbIX MOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. YKa3zaHus Ui MPOBEACHUS IPAKTUYECKUX 3aHATUI

YeTko 0003HAUUTH TEMY 3aHATHUS.

OOCyAUTh OCHOBHBIE TTOHSITHS, CBSI3aHHBIE C TEMOIA.

B mpouecce pemieHus 3agad BECTH JUCKYCCHIO CO CTYAEHTaMHU O NPABUIBHOCTU
MPUMEHEHUS TEOPETUYECKUX 3HAHMM.

OTMmeyaTh CTyACHTOB, HAMOOJIEE AKTUBHO YYACTBYIOIIMX B PELICHUU 3a7a4 U JIUC-
KyCCHSIX.

B koHIIe 3aHATUS 337aTh ayAUTOPUNA HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.Yka3aHusl 10 KOHTPOJIIO CAMOCTOSITENIbHOM paOOThI CTYIE€HTOB

[To ycMoTpeHuto mpemnojaBareis 3aJaHUE HAa CaMOCTOSITEIbHYIO padOTy MOXKET
OBITh MHIMBUYAJIbHBIM UM (POHTAIBHBIM.

[Tpu ucnonp30BaHUU HWHIUBUAYAIbHBIX 3aJlaHUN TpeOOBaTh OT CTYJIEHTA MHUCH-
MEHHBIM OTYET O MpOoJeIaHHOMN padoTe.

[Ipn npuMeHeHnn (PPOHTANBHBIX 3aJaHUl BECTH KOJJIEKTUBHBIE OOCYXICHHS CO
CTYJI€HTaMH OCHOBHBIX TEOPETUYECKUX TOJIOKECHHI.

C 1enbo KOHTPOJISI KauecTBa BBIMIOJIHEHHSI CAMOCTOSITENIbHONW pabOThl TpeOOBaTh
WHJUBUyaJIbHBIE OTYETHI (JOIYCTUMO BMECTO NMHCHbMEHHOIO OTYETA MPUMEHSTh UHIU-
BUJlyaJIbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusmu OC HUAY MUDU no
HarpasieHuto 09.03.02 MadpopmaiinoHHbIE CUCTEMBI U TEXHOJIOTHH

Pabouyto nmporpammy coctaBui
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K.T.H., TOIEHT KadeIphl ['.B. Oukyp
PenieH3eHT: K.T.H., TOUEHT ad T.A. EbpemoBa

IIporpamma omoOpena nHa 3aceganun YMKH «MudbopManmroHHble CHCTEMBI U
texHojorun» ot 15.11.2021 roxa, mpoTokomn Ne2.
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