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PABOYASA ITPOTPAMMA JINCIUTIIJIMHBI

Pa3znesibl paGoueii mporpamMmmbl
1. Ilenu ocBOCHUS AUCHUILTUHBI. [lepedeHb IaHuPyEeMbIX pe3yIbTaTOB 00yUeHHs.
2. MecTo AUCIUIUTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTPAMMBI.
3. Crpykrypa 1 conep>kaHnue AUCLUILINHBIL.

4. TlepeyeHb y4eOHO-METOTUIECKOTO O0CCIICUEHUS IJIsi CAMOCTOSITENILHON pabOThI
00y4Yaromuxcs 1Mo AUCHUTUIIHHE.

5. @POoHA OLEHOYHBIX CPEACTB JIs IPOBEACHUS IIPOMEKYTOUHOM aTTeCTalUU
00y4YarOLINXCs 110 TUCIUIUIUHE.

6. IlepeueHb OCHOBHOM U TOTIONIHUTEIBHON y4eOHOM TUTEepaTyphl, HEOOXOJUMOM IS
OCBOCHHSI TUCIIUILIIHHBI.

7. Tlepedenp pecypcoB HH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn « HTepHEeTY,
HEOOXOMUMBIX JIJISl OCBOCHUS AUCIUILTUHBIL.

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

9. Ilepeuenb HHOOPMALMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MIPH OCYIIECTBICHUH
00pa30BaTeIbHOTO Mpoliecca Mo AUCIUILIHHE.

10. Onucanne MaTepuaIbHO-TEXHUIECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIIECTBICHUS
00pa3oBaTeIbHOTO MPOIIECCca MO AUCIUIUIHHE.

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI
[Tpunoxenue 1. AnHOTaMs paboyeil mporpamMmbl
[Tpunoxenue 2. [IpukperneHusie Gaitipt

[Tporpamma cocraBieHa B coorBeTcTBHU ¢ TpeboBanusaMu CYOC MAMU, pa3paboTaHHOTO Ha
ocHoe ®I'OC BO (3++) no nanpasnenuto 24.03.05 JIBurarenu jeTareabHbIX alapaToB

ABTOpPBI IPOTPaMMBbIL:

ba6un C.B.

3aBenyromuii ooecneunBaromeid kadenpoit TITA/L

[Tporpamma omoOpeHa:

3aBenyromnuii BeITycKaromiel kadenpoit
TITAZ Hupextop Bbimyckatomero guinuana CT
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1. HEJX OCBOEHUS JUCIHUIIJIMHBI. IIEPEUYEHD
IIJIAHUPYEMBIX KOMIIETEHIIU U PE3YJIBTATOB
OBYYEHMUA.

[enbr0 OCBOCHUS TUCIUILTMHBI METOIbI MAaTEMaTHYECKOTO MOJICIIMPOBAHHSI SIBIISICTCS
JTOCTH)KCHHE CIICAYIONNX pe3yabTaToB ocBoeHus(PO):

N Hudp Pe3yabTar 00yueHust

3HAaTh NPUHIIUIIBI TOCCTPOCHUS M TIOAXO/bI IPHMEHSIEMBIE K
1 3-1(OIIK-7.2) CO3IaHHIO U TTOCTPOCHHUIO MAaTEMAaTHUECKUX MOJICIICH

Bnamets HaBbIkamMu pa3paboTKu HU3NIECKUX MOEeH
HCCIIETyeMbIX TIPOIIECCOB, SBJICHUN 1 OOBEKTOB B
2 B-1(OIIK-1.2) po¢eCCUOHATILHOM NESITEIbHOCTH

Bnaare MeTomoa0ruei HCIonb30BaHUsT MaTEMAaTHIECKOTO
MO/JICITHPOBAHMS ITPU PEIICHUH WHXCHEPHBIX 337124
npo¢eCCHOHATBHON IeITeTbHOCTH B 00JIaCTH JABUTATENICH 1
3 B-1(OIIK-3.2) HEPTOYyCTaHOBOK

4 B-1(OIIK-7.1) Biamets HaBbIKaM# pabOTHI C MATEMATUUECKUMHU MOJICITISIMA

Bnaners HaBbIKamMu pa3paOOTKU M OIIEHKHA PUMEHSIEMBIX
5 B-1(OIIK-7.2) MaTeMaTHYEeCKUX MOJIeei

BJ'IaI[eTI) OCHOBHBIMH aJITOPUTMaMHU U METOAAMU PCIICHUA
THUITIOBBIX 3aJJa4 UCCJIICAOBAaHUS (bHSI/IIIeCKI/IX N MaTEMaTHYCCKUX

6 B-7(OIIK-1.3) MoJenei
Brnanets coBpeMeHHBIMU METOAaMU 00PaOOTKH Pe3yIbTaTOB
7 B-7(0OIIK-3.2) M3MEpPECHUI

3HaTh OCHOBHBIE METOJIbI MATEMATHYECKOTO MOJICITUPOBAHHS,
MPUMEHSIEMBIE B TECOPETHUCCKHUX M IKCIIEPUMEHTATbHBIX
WCCJICIOBAHUSX TIPU PEIICHUN HHXKCHEPHBIX 33]1a4
npo¢eCCUOHATBLHOM IeITeTbHOCTH B 00JIaCTH JABUTATENICH 1
8 3-1(OIIK-3.1) HEPTOyCTaHOBOK

3HaTh OCHOBHBIC aJITOPUTMBI PEIICHHS PACICTHBIX H
ONITUMH3AIMOHHBIX 3a71a4, UCTIOIb3YEMBbIX JIJISl HCCIIEJOBaHUS
9 3-6(OI1K-1.3) (DUBUYECKUX U MATEMAaTHUECKUX MOJICIICH

YMETB UCITOIL30BaTh METOIBI MATEMATHUECKOTO
MOJICITHPOBAHHMSI B TEOPETHICCKUX M IKCIICPHUMEHTATBHBIX
WCCJICIOBAHUSX TIPU PEIICHUN HHXKCHEPHBIX 33]1a4
npo¢eCCHOHATBLHON IeITeTbHOCTH B 00JIaCTH JABUTATENICH 1
10 V-1(OIIK-3.2) HEPTOyCTaHOBOK

YMeTh UCTIONB30BaTh METOAUKHU TI0 PACUETY U TIOCTPOCHHIO
11 V-1(OIIK-7.1) MaTeMaTHYEeCKUX MOJIeei

YMeThb pa3pabaTeiBaTh MaTEeMaTHICCKUIE MOJICITH M OIICHUBATh
12 V-1(OIIK-7.2) WX aJICKBaTHOCTBIO

[Tepeuncnennsie PO sBisitoTCS OCHOBOM 1151 POPMUPOBAHUS CIEAYIOUIMX KOMITETCHIIUMA:

N Hudp Komnerenuus

CniocoOeH nNpUMEHSTh 3HaHMSI BBICIIICH MaTEMaTHKU U
1 OIIK-1 €CTEeCTBEHHBIX HayK B MPO(HECCHOHAIBHON AEATEILHOCTH

Crnioco0OeH NprUMEeHSATh METO/Ibl MAaTEMaTHYECKOTO aHaJIN3a,
MOJICTTMPOBAHMSI U SIKCIIEPUMEHTAJILHOTO UCCIIEIOBAHNUS B
2 OIIK-3 po¢eCCUOHATTLHOM eI TEIbHOCTH
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3 OIIK-7

Crioco0eH UCToIb30BaTh COBPEMEHHBIE MTOIXOIbI U METOJIBI
penieHus mpodecCHOHANBHBIX 3a/1a4 B 001aCTH aBUAIMOHHON U
PaKeTHO-KOCMHUYECKON TEXHUKHU

Wuankatopbl 1OCTHKEHUS KOMITETEHIUH, CIy)Kalliue Ui MPOBEpKU cHOPMUPOBAHHOCTH
YacTH COOTBETCTBYIOIIEH KOMIETEHIIHH:

N HIndp

HNuaukarop koMIeTeHuun

1 OIIK-1.2

JIeMOHCTpUpPYET 3HAHUS MOJOKEHUM, 3aKOHOB U METOJIOB
€CTECTBEHHBIX HAyK

2 OIIK-1.3

PemraeT cranmapTHele 3aa4u MpoheCcCHOHATBHOM
NEATEIbHOCTU C IPUMEHEHUEM 3HAHUM BBICILIEH MAaTEMAaTUKU U
€CTECTBCHHBIX HayK

3 OIIK-3.1

IIpuMeHsieT MEeTOIBI MATEMATUYECKOTO aHAIN3a U
MOJICTTUPOBAHUS JJIsl PEIICHUS 33/1a4 B PO eCCHOHATEHON
NEeATEIbHOCTH

4 OIIK-3.2

Hcnonb3yer MeTobl TEOPETUYECKOTO U DKCIIEPUMEHTAIIBHOTO
MCCIIEIOBAaHUS JJISl PEIICHHUS 33/1a4 B PO eCCUOHATBEHON
NEeATEIbHOCTH

5 OIIK-7.1

JleMOHCTpUpYyEeT 3HAHUS METOIMK UCCIIEAOBaHUS (PU3HMUECKUX U
MAaTE€MaTH4YEeCKUX MOJEIIEN UCCIIEYEMBIX IIPOLIECCOB, SABICHUI
1 00BEKTOB MTPO(heCCHOHANBHOMN NEeATeIbHOCTH IS PEIICHUS
WH)KECHEPHBIX 3a7a4

6 OIIK-7.2

Pa3pabarbiBaeT pusndeckue u aJjeKBaTHbIC MaTeMaTHIECKUE
MOJIEJTH UCCIETyEeMBIX MPOLIECCOB, SIBJICHUN U OOBEKTOB B
TEXHUUYECKHUX CHCTEMax

2. MECTO JUCIMIIVYIMHBI B CTPYKTYPE

OBPA3OBATEJIBHOM ITPOI' PAMMBI.

ILI/ICI_H/IHJII/IHB. MGTOILBI MaTCMaTUICCKOr0 MOACIINPOBAHUS SABJISACTCA HpeI[IHeCTBYIOHIGﬁ u
HOCHGIIYIOH.Ief/’I AJig CIICAYIOIUX NUCIHUIIIAH

N

IIpeamecTByomue TUCHUNINHBI

Hocaeayrwmme TUCUMIIMHBI

Jlunelinas anreOpa v aHAJIUTHYECKAs

1 |reomerpus TepMmonnHaMmuka

2 |MaTreMaTu4ueCcKUil aHaJIn3 Tennonepenaya

3 | Auddepennnanpabie ypaBHEHUS Hrorosas roc. arrecranus
Teopust BeposITHOCTEN U MaremaTudeckass | /leranu malmmH v OCHOBBI

4 |craructuka KOHCTPYUPOBAHUS

5 |®u3uka Marepuanosenenue

TexHOoIOrust KOHCTPYKIMOHHBIX
6 | Xumus MarepuanoB
7 |YucneHHbIE METObI MexaHuKa KUJKOCTH U ras3a

ConpoTuBiieHHEe MaTepUaioB

BBenenue B aBHAIIMOHHYIO U
PaKeTHO-KOCMHYECKYIO TEXHUKY

10

HckyccTBEHHBIN MHTEIEKT U CUCTEMHBIN
aHaJIn3
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3. CTPYKTYPA U COAEP KAHUE JTUCIHUITIJIMHBI

OO01mast TpPyI0eMKOCTh IPAKTUKH COCTABISET 3 3aueTHBIX(bIe) equHuI(bl), 108 gaca(os).

Bcero ¢
Monyas Paszen JleKuu IIpaktnu. |JIaGopart. CPC Bcero [3xk3amenamMu
3aHATUA paﬁoTu qacoB n
KYpPCOBBIMH
Marematnuyeckoe |BBenenue 4 0 32 | 38 108
MOJIETUPOBaHUE
Marematnueckue 2 0 26 | 32
MOJIETH
Yucnennoe 2 0 20 | 26
MOJIETTUPOBAHUE
®dakTopHbIE 0 0 10 | 12
MaKpOMOJIEIN
Bcero 12 8 0 88 | 108 108
3.1. Jleknun
Ne Oo0bem
/1 Pa3zgen nucuunauHbI 9acoB Tema Jekuun
1|1.1.BBenenune 2 Beenenne. Kimaccudukanuss moxpene u
OCHOBBI MOJIETTUPOBAHUS
2|1.3. MaremaTnueckue 2 PancnpenenenHpie MaTeMaTUYECKUE MOIEIH.
MOJEITH KoMmoHEHTHO-TOITOJIOTHUEKHE MOIEITH
3|1.3.Maremaruueckue 2 CTpyKTypHOE MOAEIU-POBAHUE.
MOJEITH OKBUBAJICHTHBIEC CXEMBI
4|1.4.Yucnennoe 2 Metonbl YUCIEHHOTO PEICHUS
MOZEIUPOBAHUE anreOpanvecKux ypaBHEHHUH MpH
MozaenupoBanuun JJJIA
5|1.4.Yucnennoe 2 MeTonabl YUCIEHHOTO PEUICHHS] HUHTETPaioB U
MOZEIUPOBAHUE nudypaBHEHUH
6|1.5.®akropHbIe 2 DaKTOpHBIE MAKPOMOJETU. DJIEMHTBI TEOPUHU
MaKpOMOJICTTH momoous
HToro: 12

3.2. Conep:xanue JeKI Ui

1.1.1.

BBenenne. Knaccupukanuss mojesieii u ocHoBbl MoaesimpoBannst (A3: 2, CPC: 4)

Tun Jexknumn:

dopma opranuszanum: Jlexuus

Onucanmue:

Nudopmanmonnas nexus

Nctopuueckas ciipaBka. Oc-HOBHBIE MOHATHUS U onpeseneHus. OObEKThI U

aCIEKThl MOJIENNPO-BaHus B IpoekTupoBanus A/l u OY. Haznauenue u
LEJIM MaTeMa-TUYECKOr0 MOIEIUPOBAaHMs. Me-Tobl MAaTeMaTU4eCKOro
MOZENU-POBAHUS, KIIACCUUECKUM, CUCTEM-HBIM.
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1.3.1.

1.3.2.

1.4.1.

1.4.2.

1.5.1.

Pancnpenenennbie MmareMarnyeckue Mmoae . KOMIOHEHTHO-TOMOJIOTHYEKHE
moneau (A3: 2, CPC: 6)

Tun nexkuuu: HMHPOpMaOHHAS JTEKIUSI

dopma opranuszanum: Jlexuus

Onucanne: KoMIOHEHTHO-TOIIOJIOTMYECKHE MOACIH. KoMnoHEHTHO-TOIOJIOTHYECKUE
MOICIIN SJICKTPU-YCCKHUX CUCTCM, MCXaHUYICCKUX CUCTCM. TenmoBbIX
CHUCTCM. FI/II[-paBJII/I‘-ICCKI/IX CHUCTEM.

CrpykTypHOe Moe/M-poBaHue. JKBUBaJIeHTHbIe cxembl (A3: 2, CPC: 6)
Tun nexkunu: HpopmanonHas ek
®opma opranmzanmu: Jlexknus

Onucanme: CTpyKTYypHOE MOJEIUPOBAHUE OOBEKTOB KOHCTPYKIUI U
TEXHO-JIOTHYECKUX MPOIIECCOB. DIIEMEH-ThI TeOpUHU TpadoB. MaTpuirst
unuaeHTanuu. [IpencraBieHune CTpyKTypbl 0OBbEKTa MPOSKTUPOBA-HUS
rpagom.

MeToabl YHCIEHHOTO pelleHnsl ajaredpanyeckux ypaBHeHHl MPU MOAeTHPOBAHNH
JJIA (A3: 2, CPC:2)

Tun nexkuuu: MHpOpMaOHHAS JTEKIUSI

dopma opranuszanum: Jlexuus

Onucanme: MeToas! pelIeHUs] ypaBHEHUI P MaTeMaTHY€CKOM MOJIEINPO-BaHUU.
AHanUTUYECKUE U YUCIIEH-HbIE METO/ABI. MEeTo/] MOIIaroBoro Moucka,
JTMXOTOMHH, XOPII, Kaca-TenbHbIX. CrIoco0 UTeparum.

MeTonabl YMCIEHHOTO pelleHUusl HHTerpaJioB u nugypasHenuii (A3: 2, CPC: 2)
Tun nexkumu: HpopmanonHas JeKus
®opma opranmzanmu: Jlexknus

Onucanme: YncnenHsie MeToAbl pemieHus nuddepeHanbHbIX ypaBHEHUN U
HAXOXKICHHsI UHTErpajoB. MeToa Tpareuuu.

PakTOpHBIE MAKPOMO/EJIH. DJIeMHTBI Teopun nogodusi (A3: 2, CPC: 4)
Tun nexkumu: MHpopmanonHas JeKus
®opma opranmzanmu: Jleknus

Onucanme: PaccmarpuBaroTcs pakTopHbIe MaKpoMoaenu. MeTonbl ux pa3paboTKu,
IUTAHUPOBAHKE SKCIIEPUMEHTA

3.3. [IpakTu4eckne 3aHATHS

No Oo6bem
n/n Pa3nes qucHMIIMHBI 4yacoB HaumeHoBaHUe NPAKTHYECKOT0 3aHATHSA
1|1.1.BBenenue 2 [TocTtpoenue rpadpukoB cpencrsa-mu MathCad
2|1.1.BBenenue 2 N3yuyenue uaTepdeiica 1 OCHOBHBIX AJIEMEHTOB
nporpammHoi o6onouku MathCad
3|1.3.Maremaruueckue 2 BrinonHeHune pacueToB B IPOrpaMMHOM
MOZEIIH oboouke SMath Studio
Omneparopsr SMath Studio u ux ucnonb3oBaHuEe
[TocTpoenue rpacduxoB B cucreme SMath
Studio
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4(1.4.Yucnennoe 2 Pemenue anredpandeckux ypaBHe-HHM,
MOJICTUPOBaHHE nudepeHInaIbHbIX YPaBHEHUH U HHTETPaioB B
cucteme SMath Studio

Hroro: 8

3.4. Conep:xxanue NPpaKTHYECKUX 3AHATUI

1.1.3. TIlocrpoenue rpaduxos cpeacrBa-mu MathCad (A3: 2, CPC: 4)
®opma opranuzanuu: IIpakTuueckoe 3aHsaTHE
Onucanme: Iloctpoenue rpadukoB cpencra-mu MathCad

1.1.4. H3yuenue nnTepdeiica 1 OCHOBHBIX JIeMEHTOB NMporpaMMHuoii 06os0uxku MathCad
(A3:2,CPC:4)
®opma opranuszanun: [Ipakrnueckoe 3ansTue

1.3.1. BbinosHeHHe pacuyeToB B MporpaMMHoii o6os10uxke SMath Studio
Omneparopsl SMath Studio u ux ucnoJib30Banmne
IMocTpoenue rpadpuxkos B cucreme SMath Studio (A3: 2, CPC: 6)
®opma opranuzanuu: IIpakTuueckoe 3aHsATHE

Onucanme: BrinonHeHnue pacueToB B mpo-rpaMMHoi o6onouke MathCad

1.4.4. Pemenue ajredOpanyeckux ypaBHe-Huil, Ju(epeHUNAIbHbIX YPABHEHUH U
uHTerpasioB B cucreme SMath Studio (A3: 2, CPC: 6)

®opma opranuszanun: [Ipakrnueckoe 3ansTue
Omnucanne: Pemnienue anrebpandeckux ypaBHe-Hui B cucteme MathCad

3.5. JIaGopaTopHbIe padoThI
He mpexycMoTpeHo yueOHBIM IIITaHOM.

3.6. KypcoBbie paboThl M MPOEKTHI M0 AMCIHUAIINHE

3.7. IIpome:kyTOYHAA aTTECTAIUS
1. 3auger c oueHkoit (5 cemecTp)

Ipuxpensiennble ¢gaiianpl:  3ader ¢ oueHkoil (5 cemectp).pdf, YTBepxaeHue
TeMbI_BONPOCOB AucCHUILIMHE MMM HUTOrOBO€ TECTUPOBAHHE
24 25.pdf
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4. MTEPEYEHDb YYEBHO-METOINYECKOTO OBECIIEYEHUS
JUISI CAMOCTOSITEJIBHOM PABOTBI OBYUYAIOIIIUXCS 1O
JTUCHMUIIIAHE

3aganust:

1. BeinonxeHune pacueToB B mporpaMmHoii o6onouke MathCad

2. @ynkuun, UaTepBanbhas nepemennas B MathCad

3. Iloctpoenue rpadukoB cpencrBamu MathCad

4. Pemenue anrebpanyeckux ypaBHeHHi B cucreme MathCad

5. Pemienne nqudepeHnnanbHbIX ypaBHEHUH 1 nHTErpaioB B cucreMe MathCad

Pedepat Ha TeMsI:

. Buzpl MaTemaTrueckux mojenei.

. [IpumeHeHre KOMIIOHEHTHO-TOIIOJIOTHYECKUX MOZENEH.

. Pactipenienennbie Moienu Kak OCHOBA MOJIeNiel 00jIee BBICOKOTO YPOBHSL.

. @aKTOPHOE CTATUCTUYECKOE MOJICITUPOBAHUE.

. MopenupoBanue 00bEKTOB aBHA-IBUTATEIIECTPOCHHUS C TIOMOIIBIO TEOPUHU TTOO0USI.
. JlIornueckoe MozIeTMpOBaHUE MPHU pa3padOTKe CPEACTB AaBTOMATU3AIIMN TIPOU3BOICTBA.
. MeTonasl BEIYUCIIEHUS MOJIEICH.

. [IporpaMmMHBbIe IPOAYKTHI UCIIOJIb3YEMBIE JJI MATEMAaTHYECKOTO MOICIIUPOBAHUSI.
9. I'padsl. BoamokHOCTH TpadoOB NpU CTPYKTYPHOM MOJICTHPOBAHUH.

10. DKBUBAJICHTHBIE CXEMbI 0COOCHHOCTH U MIPEHMYIIICCTBA.

O I N N KW~

1. OcHOBHas ¥ OMOJHUTEIbHAS TUTEPATYpa MO AUCIUTLINHE

2. Pecypchl nHGOpMaIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT».
3. Pecypcel HayuHO-TexHUYEeCKON Oubmmorexku MAM.

4. lndopManinoHHbIE CTEHIBI KaeIphl.

5. ®OHJ OLIEHOYHLIX CPEJICTB JJ1s1 TIPOBEJEHUS
MPOMEKYTOUYHOM ATTECTALIUYA OBYYAIOILMXCS MO
TV CHUTILIAHE

OnucaHue nokasareyie, KpuTEpUr OLCHUBAHUS KOMIIETEHIIUA W OMMCAHUE ILIKaT
OIICHUBAHUS OCYIIECTBIISIFOTCS B COOTBETCTBUU ¢ [TooskeHneM 0 6aTbHO-PEUTHHTOBOM
CUCTEME OIICHKU PE3yJbTaToB 00y4eHus cTyneHToB no nucturuinae ([Tpukasz Ne42 ot 04.04.2014
«O0 yTBepKICHUH MOJI0KEHUS «PEUTHHT 1O AUCITUTUTHHEY ).

JI14 o1leHMBaHMsI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN
00y4YarOIINXCs UCIIOB3YIOTCS clenyromue kputepun mo 100-6amibHOM mKane:

1. ®opmynupoBaHuE PEICTaBICHHON HH(OPMAITIH B BUJIE TTPOOIIEMBI;
2. Ilpennoxenue crocoba pemeHus mpoodIeMsl;

3. OGocHoBaHue criocoba peneHus: IPoOIeMBbI;

4. JleMoHcTpanus croco0a pemeHus mpooaeMbl.

OueHuBaHUE OCYIIECTBISETCSA MO CIEAYIOUIEH IIKae:

100-6annpHas mIkaga Pe3ynprar ocBOeHMS
MeHee 40 Kpurepnii ne copmupoBan
41-70 Kputepuii yeTko He BbIpakeH
71-100 Kpurepuii BbpakeH 4eTKO
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Jl1st olleHMBaHUS CUTYaIIMOHHBIX 3aIaHUI MCTIONB3YETCS CISMYIONIas IKaja;

100-6amipHas mkana Pesynbrar ocBoeHuUs

oOyyaronuiics He MOXKET chopMynupoBaTh MpoodIEMY,
MmeHee 30 IIPEJICTABICHHYIO B 3aJaHUU

oOyuaromuiicst popMyIupyeT MOCTABICHHYIO 3a/1a4y, Y HETO
c(hopMUpOBaHbI H30JIMPOBAHHBIC 3HAHUS U YMEHUSI, OTHAKO

OTCYTCTBYIOT HHTETPUPOBAHHBIE TIOHSATHUS U HABBIKH, B
pe3yabTaTe 4ero AOMYIIEeHbI OMUOKY B PEIICHUU U 3a/I1aHHe
31-50 HE BBIITOJIHEHO

3adaHUC BBIIIOJIHCHO, 06y‘-IaIOH.[HI>iCH MPUMCHSACT 3HAHUA
JUISL PEeLICHHUs TIOCTABICHHON POOIEeMBbI, OJHAKO HE
c(hOpMHUPOBaHBI KOMIIETCHIINH, BCJICCTBUE YETrO
00yJaroNuiics NCTIBITHIBACT 3aTPYAHEHUS B IEMOHCTPALUU
51-80 CH0co00B pelIeHus 3a/1a4u

3aJJaHME BBIIIOJHEHO KaK B TEOPETHUECKOM, TaK U B
NPaKTUYECKOM IUIaHe, 00yYaromuiicst JIerko
JIEMOHCTPHUPYET CBOIO KOMIIETEHTHOCTH 110 IaHHOMY

81-100 BOIPOCY

CDOHI[BI OILICHOYHBIX CpC,Z[CTB, ITO3BOJIAIOIIIMEC OLICHUTDH pe3y.TH>TaTI>I O6y‘ICHI/ISI, BKJIHOYAKOT B
ceost:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaIuH.

[lepeuenb kOMIIETEHIMI U 3TANbl KX GOPMHUPOBAHUS MPUBEACHBI B ClIEAYIONIEH TabuIIe:

Jrtansl popMHUPOBAHMA

N Hugp Komnerenuus KOMIIETCHIIUH
1|OIIK-1 Cnoco0eH MpUMEHSITh 3HAHUS BBICIICH | BageTs HaBbIKaMu pa3paboTKu
MaTeMaTHKHU ¥ €CTECTBEHHBIX HAyK B |(PU3MUECKUX MOJENeH NCCIeayeMbIX
npohecCHOHATFHON ASITENFHOCTH MPOIIECCOB, ABIEHUHN 1 00HEKTOB B

poheCcCHOHAbHOM NS TEIbHOCTH
BirameTs 0OCHOBHBIME aITOPUTMAMH U
METOJIaMH PEIICHHSI THUITOBBIX 3a1a4
HccaenoBaHnus PU3NIECKUX U
MaTeMaTHYCCKUX MOJIeIIeH

3HaTh OCHOBHBIE AITOPUTMEI PEIIICHUS
pPACUYETHBIX M ONTUMHU3AITIOHHBIX
3a/1a4, UCIIOJIh3yEeMBIX IS
HccaenoBaHnus PU3NIECKIX U
MaTeMaTHIecKux mozenei Cemectp -
5
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OIIK-3 Cnoco0eH MPUMEHSITh METOIBI
MaTeMaTHYeCKOTO aHaIN3a,
MOJICTTMPOBAHUS U
JKCIIEPUMEHTAILHOTO HCCIICAOBAHHS B |MHKEHEPHBIX 33714
npodeCCUOHATIBHOM JesITeTbHOCTH npoQeCCHOHATTLHOM JIeSITEThHOCTH B

Bnanre MmeTogonoruei
KCIIOJIB30BAaHUS MAaTEMATHYECKOTO
MOJEITUPOBAHIS TIPU PEIICHUH

o0J1acTy IBUTATENIEH 1
SHEProyCTaHOBOK

Bnagerb COBpeMEHHBIMU METOIAMHU
00pabOTKHU Pe3yabTaTOB U3MEPCHHIA
3HAaThL OCHOBHBIE METOIEI
MaTeMaTHYECKOTO MOJICITMPOBAHHUS,
MIPUMEHSEMbIC B TCOPETHUCCKUX U
SKCIEPUMEHTABHBIX UCCIICA0BAHUIX
MIPH PEIICHUN WHKCHEPHBIX 3a1a4
pohecCHOHAIbHOM IeATSILHOCTH B
o0J1acTy IBUTATENIEH 1
SHEProyCTAaHOBOK

VYMETE UCITONB30BaTh METOEI
MaTeMaTHYEeCKOTO MOJICITMPOBAHHUS B
TEOPETUYCCKUX U
SKCIEPUMEHTABHBIX UCCIICAOBAHUIX
MIPY PEIICHUN MHKECHEPHBIX 3a1a4
poheCcCHOHAIbHOM IeATCILHOCTH B
o00J1acTy IBUTATENIEH 1
sHeproyctanoBok CemecTp - 5

OIIK-7 Croco0eH MCIonb30BaTh

COBPEMEHHBIC TOAXOAbI M METOIBI

peleHus npodeCCHOHATBHBIX 3a/1a4 B
00J1acTH aBHAIMOHHON 1
PaKETHO-KOCMUYECKON TEXHUKH

CemecTp -

KoMIiexkT THIIOBBIX WHIAWBUYAJIbHBIX SaI[aHI/Iﬁ

Paznes aMCHUILINHDI

O0bem, yacoB

HanMeHoBaHHe THIIOBOIO 3aJaHUS

Brenenue 4 TIpocTbie BBIUUCICHUS C UCTIONB30BAHUEM
nporpammsel Smath Stydio

Benenue 4 Ou3NIeCKue BIUUCIECHUS C HUCIOIB30BaHIEM
€IMHUI] U3MEPEHUS

Brenenue 4 Bekrtopsl 1 marpuilsl

Beenenue 4 AHaINTUYECKHE BBIYUCICHUS

Brenenue 4 Perenne quddepeHinanbHbIX ypaBHEHUI

Maremarudeckue 4 IIpocThie BEIYHCIEHUS ¢ UCTIOIB30BAHUEM

MOJIEITH nporpammsl MathCad.

MaremaTudeckre 4 ITocTpoenue rpadukos B Mathcad

MOJIENH

YucnenHoe 4 Perenne quddepeHiinanbHbIX ypaBHEHUI

MOJIETUPOBaHNE

YucnenHoe 6 Perienne HenMHEHHBIX ypaBHeHHs B Smath

MOICINPOBAHUE

Stydio
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10 |@axTopHBIC 6 Marpwuria riraHupOBaHUS YKCIICPUMEHTA
MaKpOMOJIEITH

Hroro: 44

Conep:kaHue TUIOBBIX 3aJaHUI
1.1.1. IIpocTtbie BbIYMCIEHHS ¢ HCIOJB30BaHHeM nporpamMsel Smath Stydio (CPC: 4)
Temaruka: Mcnons3oBanne MathCad kak aBTOMaTH3MPOBAHHOTO KAJBKYISATOPA
Tun: JlomaliHee 3agaHue

1.1.2. ®usnyeckue BHIYUCIEHHS ¢ UCNOJIb30BaHUeM ennHul n3mepenusi (CPC: 4)
Temaruka: [IpoBeneHue pacuera ¢ UCIOIb30BaHUEM (PU3HUCCKUX BEITHYUH
Tun: JlomaliHee 3agaHue

IIpukpeniieHHsble ¢ailJibl:
2.png

1.1.3. Bexropsl u matpunbl (CPC: 4)
Temaruka: Pacuers BekTopoB u Matpull B MathCad
Tun: Jlomaninee 3agaHue

Ipukpensiennbie paiijabi:
3.png

1.1.4. Anaantnyeckue Bbruuciaenns (CPC: 4)
Temaruka: Brinonnenue ananutudeckux pacueto B MathCad
Tun: JlomaliHee 3agaHue

IIpukpeniienHsble ¢ailJibl:
4.png

1.1.6. Pemenue nuddepenuunansbubix ypasuenui (CPC: 4)
Temaruka: Pemenue nu¢ ypaBHeHU
Tun: Jlomaminee 3aganue

Ipukpensiennbie paiijabi:
6.png

1.3.1. IIpocTtbie BbIuHCIAeHHS ¢ Hcnob30BaHueM nporpammel MathCad. (CPC: 4)
Temaruka:
Tun: JlomaliHee 3agaHue

1.3.2. Iloctpoenue rpapuxos B Mathcad (CPC: 4)

Temaruka:
Tumn: JlomaliHee 3agaHue
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1.4.1. Pemenue nuddepenuuanbubix ypasuenuii (CPC: 4)

Temaruka: Vcnonbs3oBanue nuddepeHnaIbHbIX YPaBHEHHH I PEIICHUS
buznyeCcKux 3a1a4

Tun: JlomaliHee 3agaHue

1.4.2. Pemenne HenuHeliHbIX ypaBHeHus B Smath Stydio (CPC: 6)
Temaruka:
Tun: JlomaliHee 3agaHue

1.5.1. Marpuna naanupoBanus d3kcniepumenta (CPC: 6)
Temaruka: Pa3paboTka MaTpullbl INIAHUPOBAHUS MOJIHO(PAKTOPHOTO SKCIIEPUMEHTA
Tun: JlomaliHee 3agaHue

Bonpocsl K IpOMeKYTOYHOM aTTeCTAlUK
"MeTtoapl MaTEMaTU4E€CKOTO MOACIUPOBAHUS"
1.  3auer c onenxoii (5 cemecTp)
Ipuxpensiennbie ¢aiianpli:  3ader ¢ oueHkoil (5 cemectp).pdf, YTBepxaeHue

TeMbI_BONPOCOB Aucuuiiinaie MMM urorosoe
tectupoBanue 24 25.pdf

6. IEPEYEHb OCHOBHOM U JONOJTHUTEJIBHON YYEBHON
JINTEPATYPBI, HEOBXOJIVMOM JIUIsI OCBOEHUS
NTUCLUIIINHBI

a) Ocnognas numepamypa:

* 1. KoGenes H. b. Umutarnmonnoe moxenupoBanue: YueoHoe nocodue / H.b.
KoGenes, B.A. [TonoBHukos, B.B. JleBsatkoB. - M.: KYPC: HUIl Uudpa-M, 2013. - 368
c. http://znanium.com/catalog.php?bookinfo=361397

2. I'ynun A. B.BBezieHue B unciieHHbIE METOIBI B 33/1a4aX U YIPAKHEHUAX: Y. moc./
A.B. I'ynun u gp. - M.: HULl UHOPA-M: APTAMAK-MEJINA, 2014. - 368 ¢
http://znanium.com/catalog.php?bookinfo=454592

3. Hukypos H. I"MoaenupoBanue cuctem u nporeccoB: Yueonoe nmocodue / H.I.
Yukypos. - M.: U11 PUOP: HULI Uudpa-M, 2013. - 398 c.
http://znanium.com/catalog.php?bookinfo=392652

4. Ky3pmun B.B Maremartnueckoe MOAEIMPOBaHUE TEXHOJIOTUYECKUX ITPOLIECCOB
cOOpPKH U MEXaHUYECKOI 00pabOTKH M3eNUil MAIIMHOCTPOCHUS: Yueb.1mocob. 1is
By30B/B.B. Ky3pmun, A.I. Cxuptinaaze. — M.: Boicmr. k., 2008. — 279 c.: u.

5. E. MakapoB Unxenepnsie pacuersl B MathCad.Yue6nsiit kypc — CIIO6.:ITutep/, 2005
.- 448 c.

JIumepamypa u3 31eKmponH020 Kamanoza:
» Kupssuos /[.B. Mathcad 15/Mathcad Prime 1.0 . BXB-IletepOypr, 2012. - 428 c.
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0) /lononnumensnan tumepamypa:

* 1. 3apyoun B.C. MaremaTn4eckoe MOJCITHPOBAHNE
M.:- U3a-80 MI'TY um. H.D.baymana, 2001.- 496c.

B TexHuke. YueO. st By30B.

2. banau b. Meronpl ontumu3zanuu. Beogueii kypc: [lep. ¢ anrni. — M.: Paano u cBsi3b,

1988. — 128 c.

3. I'panoBckuii I'U., I'panoBckuit B.I. Pesanue metamno: YueOHUK st
MalIMHOCTPOUTEIBHBIX U MPHUOOPOCTPOUTENBHBIX CIel. By30B. — M.: Bricias mikorna,

1985. -304 c.

4. BacunweB A.H. MathCad 13 na mpumepax Cn6.: bXB —IletepOypr, 2006.- 528 c.
5. KprokoB A.}FO. Maremarndeckoe MOAEIMPOBaHUE MTPOIECCOB B MAIIMHOCTPOEHUU. -

[Tepmb: U3nar [lepm. ['oc Tex. ynusep., 2007.-322 c.

7. HEPEYEHbB PECYPCOB
WH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM CETH

«AHTEPHET», HEOBXOJINUMBbIX

I OCBOEHUA

JAUCIHUIIJINHBI
st oGecriederunst 06pa3oBaTeILHOTO MPOIECCa MO AUCIUIUITMHE 00yJaronuMCs
MPEIOCTABISICTCS BOBMOKHOCTh KPYIIIOCYTOUHOTO TUCTAHIIMOHHOTO WHIMBUIYaTBHOTO
JOCTyTa K 3JICKTPOHHBIM OMOIMOTEUHBIM CHCTEMaM M3 JIF000H TOUKH, B KOTOPOH UMEeTCs

noctyn k cetu «lHTepHET.

HaumenoBanmue pecypca

HNHuTepHeT-CCHLIKA HA pecypce

"ZNANIUM.COM"

Horosop Ne 4855 36¢/027-1-3200-20 ot 08.12.2020 ¢
000 "SBHAHUYM" C «18»12.2020 . mo «17»12.2021 r

http://znanium.com

JloroBop Ne 56¢/027-1-3026-21 ot 22.12.2021 ¢ OO0
"SHAHUYM" C «15»12.2021 r. mo «31»12.2022 r

https://znanium.com/

Horosop Ne 56¢/027-1-2586-22 ot 07.12.2022 ¢ OO0
"SHAHUYM" C «20»12.2022 1. mo «31»12.2023 r

000 "U3pareabcTBo Jla

HI)"

Joroop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"NznarensctBo Jlawp" C «22 » 02. 20211 o « 21»
02.2022r

e.lanbook.com

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OO0
"OBC Jlanp" C «22 » 02.2021r. mo « 21» 02.2022

Horosop Ne C3b 027-0-0400-21 ot 15.09.2021 roga ¢
000 "OBC Jlawp" C «15 » 09. 2021r. o « 14» 09.2024

Horoop Ne 027-1-0169-22 ot 07.02.2022 roga ¢ OOO
"NznarensctBo Jlanp" C «22 » 02. 2022r. 1o « 21»
02.2023 r

Jorosop Ne 027-1-0168-22 ot 07.02.2022 roga ¢ OO0
"OBC Jlanp" C «22 » 02.2022r. o « 21» 02.2023
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00O "JJieKTpOHHOE U31aTeJIbCTBO TOPAUT"

DnexTponHas 6ubnuoreunas cucrema KOPAUT. D5C http://biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-

online.ru/catalog/legendary
Horosop Ne 027-1-3191-20 ot 04.12.2020r OOO https://urait.ru/

"JeKkTpoHHOE M3aaTeabcTo FOPAMT" amst CIIO C
«04»12.2020 . mo «03»12.2021

Horosop Ne 027-1-3194-20 ot 04.12.2020r. ¢ OOO https://urait.ru/
"Onexrponnoe uznarenscrsa FOPAUT" C «04»12.2020 .
mo «03»12.2021 r

Horosop Ne 027-1-3034-21 ot 03.12.2021r OO0 https://urait.ru/
"JexkTpoHHOe n3aareabcTo FOPAMT" C «04»12.2021 1.

o «03»12.2022 r

Horosop Ne 150-1-3269-21 ot 10.12.21 OOO https://urait.ru/

"JeKkTpoHHOE n3aareabcTo KOPAMT" anst CIIO

JHorosop Ne 027-1-2554-22 ot 01.12.2022r OOO
"Onexrponnoe uznarenbcto OPAUT" C «04»12.2022 1.
o «03»12.2023 r

Horosop Ne 5537 ot 25.11.2022 OO0 "SnexrponHoe
n3narensctBo FOPAUT" nins CITIO

JieKTpoHHasi Oubamorexka MAU

OnexrponHas 6ndanoreka MAU (co6ctBennocth MAU). |https://elibrary.mai.ru/MegaPro/We
Jlunensuonnsiit goropop Ne 0267-HNY-13 ot b
11.12.2013 . ¢ OO0 "Hata Dxcrnpecc "Ha mpaBo
KCTOJB30BaHuA Mporpammsbl it OBM
ABTOMaTH3UpPOBAaHHAS! UHTETPUPOBaHHASI OMOIUOTEUHAS
cuctema (AUBC) «Merallpoy» (ans pazMenieHus
OnexTpoHHOM OmOMMoTeKu MAI)

JuekTpoHHas OnduoTexka Koncopunyma aypokocmuuyecknx By30B Poccnu

OnexTponHas 6ubnuoreka Koncopmmyma
a’POKOCMUYECKHX By30B Poccum.

Cornamenue o co3nanuu Koncopuuyma By3os Poccun
"HanmoHanbHbI 00beIMHEHHBIN a9POKOCMHUYECKUI
yHusepcuret" ot 03.09.2012 1. ZloroBop o cereBoM
B3auMozencTeum ot 15.12.2014 .

Cormamenue ot «03»09.2012 r. 6eccpouno

bubnauoreka POOU

bubmuorexka PODOU |http://www.rfbr.ru/rfﬁ/ru/library

Enunoe 0KHO 10cTyNAa K 00pa30BaTeIbHBIM pecypcam
Enunoe okHO mocTyma k oOpa3oBaTeIbHBIM pecypcam |http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU |http://polpred.c0m
00O "PYHDB"

Horoop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO http://elibrary.ru

"PYHOB" C «07»12.2020 r. mo «06»12.2028

Horosop Ne 027-1-2895-21 ot 03.12.2021 ¢ OOO
"PYHOB" C «03»12.2021 r. mo «02»12.2039

Joroop Ne 027-133215-22 o1 20.12.2022 ¢ OOO "HOB"
C «20»12.2022 1. o «19»12.2030

Bepcus: AAAAAAVe+bk Kog: 000206260



00O "HauunonanabHbiii Hupposoii pecypc "Pykont"

Horosop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢ |http://text.rucont.ru/
OO0 "HauunonansHslit nudposoii pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

Horosop Ne 027-1-1235-21 ot 01.06.2021 ¢ OOO https://text.rucont.ru/
"HamonaneHelii iudposoit pecypce "Pykont" C
«01»06.2021 r. mo «31»05.2022 r

Horosop Ne 027-1-1467-22 ot 09.06.2022 ¢ OOO https://text.rucont.ru/
"HamonaneHelii iudposoit pecypce "Pykont" C
«01»06.2022 r. mo «31»05.2023 r

oI'BY "PI'B"
JloroBop o npenocrasieHnn qoctyna k HarmonaneHoit | http://H30.pd
anektporHoi 6ubnuoreke (HOB) Nel01/HDb/2139 ot
13.11.2018r. ¢ ®I'BY" PI'B" C «13»11. 2018 r. mo «12»
11. 2023

HIT HOUKOH
Cornamenne Ne 715 1C-2011 ot 16.05.2011 o http://archive.neicon.ru
corpynandectse B Koncopimyme HOUKOH C «16»
05.2011 r c aBTOMAaTUYECKUM TTPOJIEHUEM
Hanmonanpuag noamnucka Ha-2021 r ¢ POOU
T'ocynapctBennoro 3aganust Ne 075-00011-20-00

Web Of Science- https://apps.webotknowledge.com https://apps.webotknowledge.com
Scopus- http://scopus.com http://scopus.com
Elsevier-http://www.sciencedirect.com, http://www.sciencedirect.com,
http://www.elsevierscience.ru/products/science-direct, http://www.elsevierscience.ru/
https://www.elsevier.com/solutions/sciencedirect/content/ |products/science-direct,
journal-collections, https://www.elsevier.com/solutions
https://www.elsevier.com/solutions/sciencedirect/content/ |/
backfile-collections sciencedirect/content/journal-collec
tions,

https://www.elsevier.com/solutions
/sciencedirect/content/backfile-
collections

http://rd.springer.com,
http://www.springerprotocols.com
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Maremarndeckas 0a3a maHaelx zbMATH:
http://zbMATH.org

American Chemical Society (ACS)-
https://www.acs.org/content/acs/en.html

American Institute of Physics (AIP)-
https://www.scitation.org/

American Physical Society- https://journals.aps.org/about

EBSCO Publishing (baza CASC)-
http://search.ebscohost.com

Cambridge University Press (CUP)-
https://www.cambridge.org/core

IEL n3narensctBa IEEE (Institute of Electrical and
Electronics Engineers , Inc.)- https://ieeexplore.ieee.org
INSPEC xomnanuu EBSCO- INSPEC

Institute of Physics (IOP) uznarensctea IOP Publishing-
https://iopscience.iop.org/

MathSciNet American Mathematical Society-
https://www.ams.org/home/page

Optical Society of America (OSA)-
https://www.osapublishing.org/about.cfm

Oxford University Press-
https://academic.oup.com/journals/

ProQuest Dissertations & Theses Global-
https://search.proquest.com/index

ORBIT Intelligence - 6a3a nanapix QUESTEL-
https://www.orbit.com/

SAGE Publication- https://journals.sagepub.com/

Annual Reviews Science Collection (AR)-
https://www.annualreviews.org

JSTOR- www.jstor.org

Wiley. John Wiley & Sons.-
https://onlinelibrary.wiley.com/

Haunonaanuasa noanucka Ha 2022 r ¢c POOU
T'ocynapcTBeHHOro 3a1aHusA

http://zbMATH.org
https://www.acs.org/content/acs/
en.html

https://www.scitation.org/

https://journals.aps.org/about
http://search.ebscohost.com

https://www.cambridge.org/core

https://ieeexplore.ieee.org

https://iopscience.iop.org/
https://www.ams.org/home/page
https://www.osapublishing.org/abo
ut.cfm
https://academic.oup.com/journals/
https://search.proquest.com/index

https://www.orbit.com/

https://journals.sagepub.com/
https://www.annualreviews.org

WWW.jstor.org
https://onlinelibrary.wiley.com

Springer Nature:

1. eBoock Collection: xypHaibl, KHUTH -
https://link.springer.com

2. Konnexiust )KypHasioB 1 6a3bl JaHHBIX Springer
Nature: https://link.springer.com

Begell House Inc.

https://www.dl.begellhouse.com/collections/6764f0021c0
5bd10.html

China Academic Journals |(CD Edition) Electronic
Publishing House Co., Ltd: https://ar.cnki.net/ ACADREF
Institute of Electrical and Electronics Engineers:

https://link.springer.com

https://www.dl.begellhouse.com/
collections/
676410021c05bd10.html

https://ar.cnki.net/ ACADREF

https://ieeexplore.ieee.org/Xplore/

https://ieeexplore.ieee.org/Xplore/home.jsp;
https://ieeexplore.ieee.org

home.jsp;
https://ieeexplore.ieee.org
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EBSCO.
INSPEC:

1. Ba3a maunaeix Academic Search Premier
2. baza naunasix eBook Academic Collection
3. eBook EngineeringCore Collection

https://www.search.ebscohost.com/  |https://www.search.ebscohost.com/

ORBIT Intelligence |- 6a3a nanupix QUESTEL: https://www.orbit.com/
https://www.orbit.com/

SAGE https://journals.sagepub.com/ https://journals.sagepub.com/
Publication:

Wiley: |https://onlinelibrary.wiley.com/ https://onlinelibrary.wiley.com/

8. METOANYECKUE YKA3ZAHUA IS OBYUYAIOIIUXCA 110
OCBOEHHIO JUCIIUIIJINHbI

D deKkTUBHBIM CITOCOOOM Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH CTYJIEHTOB MPHU U3YUECHUHN
JTUCLUILTMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa, KOTopasi HalleJieHa Ha PopadboTKy
CTyJIEHTaMH MaTepHasia MpOoIIeIINX KOHTAKTHBIX 3aHATUH U MOATOTOBKY K MPEICTOSLIIIM
3aHATUSM.

CamocTtosTenbHast paboTa CTyJ€HTOB IPOBOJUTCS UMH B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXHO, OZJHAKO, PEKOMEHI0BAaTh TPYIIIOBOE U3yUEHHE MAaTepUaOB,
o0ecreurBaroIee COBMECTHYIO pa0OTy HECKOJIBKUX CTYIEHTOB, YTO MOJI0KHUTEIHHO BIUSET HA
Ka4eCcTBO MPOpadOTKH MPOrpaMMbl Kypca.

B To ke BpeMs BbICOKasl CTENIEHb YCBOCHUS U3y4aeMOU TUCIUIUINHBI JOCTUTAeTCs MpU
MMOCTOSTHHOM paboTe CTYACHTOB HaJl TEKYIIIMM MaTepuaioM. B 3To# CBs3M jkenaTebHa
npopaboTKa JIEKIIMOHHOTO Marepuaia B JIeHb €0 IPOYTEHUs, UTO IMO3BOJISET, BO-TIEPBBIX,
OTIepaTUBHO (Ha CJIEIyIOIIeH JeKIIMN) CHUMAaTh BOSHUKAIOIINE BOIIPOCHI U, BO-BTOPBIX,
co3/1aBaTh Oarak 3HaHUW MO JUCIUIUIMHE 3300 10 MPOMEXYTOYHON aTTeCTALIHH.

[Ipu MOArOTOBKE K MPAKTUUECKUM 3aHATHUSAM TakKe He0OXoIuMa NpopadoTKa JEKIIMOHHOTO
MaTepuaia. To MO3BOJIUT OCO3HAHO pabOTaTh C MpeAaraéMbIM MaTepHUaioM MIPEToAaBaTeIeM
Ha MPaKTUYECKOM 3aHATHUH, a, CIeI0BaTeIbHO, 3aKJIabIBaTh 0a3y METOIMK U MPUEMOB MIPH
pElIeHNN IPAKTUYECKUX 3aj1ay.

[Ipu u3yyennn Matepuaia HeOOXOIMMO JIeIaTh aKLEHT He Ha 3a3yOpHMBaHUU MaTepHana, a
Ha TIOHUMaHUe ero (pU3NUecKoil CyTH, YTO Pa3BUBAET MBIIICHUE U TTO3BOJISIET TOHSTh
METOOJOTHIO U3y4aeMOU TUCIUIIINHBI.

MeTtoanueckue peKOMEHIAINN K 3aJaHUSIM:
1. BeimonHeHue pacueToB B mporpaMmHoi o6omouke MathCad
2. ®ynknuu, MaTepBanbhHas nepemennas B MathCad
3. [Toctpoenune rpaduxoB cpeacrBamu MathCad
4. Pemienne anrebpanyeckux ypaBHeHui B cuctreme MathCad
5. Pemenue nudepeHmanbHbIX ypaBHEHUH U HHTErpaiioB B cucteMe MathCad

9. IEPEYEHb MH®OPMAILMOHHBIX TEXHOJIOT' U,
HUCITOJIB3YEMBIX ITPH OCYIIECTBJIEHUU
OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCIUAIIVIMHE

JlMcuuIinHa OpeMHTHPOBaHA Ha IPUMEHEHNE KOMITBIOTEPHOH TeXHKH, peCypCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOU cetr "MHTepHeT", anekrponHoi 6ubnuoreku MAU
U1l TIOMCKa, cOopa, XpaHeHus, 00pabOTKH U IpeACTaBICHUs HH(pOpMaIHH.

Ilpozpammnoe obecneuenue, Humepnuem-pecypcol, 31eKmpoHnHble OudIUOmMeEUHble CUCEMDbL:
1. Cucrema aBToMaTuzupoBanHoro pacueta: MathCAD 14

Bepcus: AAAAAAVe+bk Kog: 000206260



10. MATEPUAJTBHO-TEXHUYECKOE OBECIEYEHUE
JUCHUIIIAHBI

Jlnist mpoBeieHNs JIEKIMK 1 1a00paTOpHBIX paboT Mo aqucuuIuinae « Maremarnaeckoe
MozenupoBanue Ha OBM ucnomnb3yercs:

1. AynuTopwus Ui 9T€HUs JEKIUi, 000py10BaHHAs KOMITBIOTEPOM, BUACOIPOCKTOPOM U
JKPaHOM.

2. KommbloTepHbIii Ki1acc, 00beMHEHHBIN CEThIO U MIMEIOLIUI BBIXOA B MHTEPHET

Bepcus: AAAAAAVe+bk Kog: 000206260



Hpnnoxenne 1
K padoueii nporpaMMe JUCHUTIJIHHBI
((MCTOI[BI MAaT€MaTu4€CKOro MOACINPOBaHUA»

AHHoOTauus padoyeil MporpaMMal

Juctunnuza "MeTtoibl MaTeMaTuyecKoro MoJenupoBanus" spisiercs yactbio "bioka 1
JlucuunianHel" AUCIUIUIMH MOATOTOBKH CTY/IEHTOB IO HAMpaBleHUIO MoArotoBku 24.03.05
"JIBurarenu jgetareibHbIX annaparos”. JlucuuinHa peanusyercs Ha "MOCKOBCKOTO
ABUAIMOHHOTO MHCTUTYTA (HAIIMOHATHHOTO MCCIIE0BATEILCKOTO YHUBEpcUTeTa)" Kadenpoit
(xadenpamm) .

JlucuuiuinHa HareseHa Ha ¢popmupoBanue cienyromux komnerennuii: OIIK-1, OIIK-3,
OIIK-7.

ConeprxaHue JUCHUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C: MATEMAaTUYECKUM
MoJienupoBaHreM Ha DBM 0CHOBHBIX (PU3NYECKUX SIBICHUN M TEXHOJIOTHYECKUX MTPOIIECCOB B
MalIMHOCTPOECHHUH.

[IpenogaBanue AUCHUILTUHBI TPEyCMAaTPUBACT CIIEAYIOIIHE (POPMBI OpraHu3alun
yueOHoro npouecca: Jlekius, [Ipaktuaeckoe 3aHsTHE.

[IporpamMmMoit AUCIUIUIMHBI TPEAYCMOTPEHBI CAEAYIONIME BUIBI KOHTPOJIS: MPOMEKYTOUHAS
arrectanus B popme 3adeT ¢ OLeHKOMH (5 cemecTp).

OO01mast TpPyI0eMKOCTh OCBOCHHUS JUCIUILTAHBI COCTABISIET 3 3a4eTHBIX equHull, 108 gacos.
[TporpamMmMoii TUCIMITIIMHEI IPEyCMOTPEHbI JIEKIIMOHHBIE (12 yacoB), mpakTuueckue (8 4acoB)
3aHATHS U (88 4acoB) caMOCTOSITENbHOI paboThI CTy/IEHTA.

Bepcus: AAAAAAVe+bk Kog: 000206260



Hpnnoxenue 2
K padoueii nporpaMMe JUCHUTIJIHHBI

((MCTOI[BI MAaT€MaTu4€CKOro MOACINPOBaHUA»

IIpukpensieHHbie Paitabl
YT1BepaxaeHue TeMbl_Bonpocos aucuunindie MMM utorosoe tecruposanue 24 _25.pdf

3auer ¢ ouenkoi (5 cemectp).pdf

Bepcus: AAAAAAVe+bk Kog: 000206260



YT1BepkaeHue TeMmbl_BonpocoB aucuuimiimaie MMM utorosoe tecrupoBanue 24 25.pdf

Huciunnuna: «Maremaruueckoe MojaeJupoBanue Ha IBM»
Hanpasnenue noarorosku: 24.03.05 «/IBurarenu jgeTaTeabHbIX annapaToBy

dopma 00ydeHUS: O9HAS/0OUHO-3a0THAS
Yueonsiii rox; 20242025

Bompoc ¢ Beioopom otBera Bec: 1 Paznen: Tecer 1

Yrto Takoe Mojielib 00bEKTa MMPOCKTUPOBAHMS ?
dusnyeckuii 00bEKT, MOBTOPSIIONTNI CBOMCTBA, MOJEIHPYEMOTO OOBEKTA.

MBICJICHHO TIPECTaBUMasl UM MaTePHAIILHO Pealli30BaHHAs CHCTEMa, KOTOpas,
oToOpakass MOJEIUPYEMbIM 00BEKT, CIIOCOOHA 3aMEHUTH €r0 TaK, YTO €€ N3YUCHHE
JaeT HOBYIO MH(OpPMAIIHIO.

Cnoco0 3aMCIICHHA UCCIICAYCMOT'O ITPOCKTUPYCMOTO o0OBeKTa.

Bompoc ¢ Betbopom otBeta Bec: 1 Pazgen: Teer 1

Yro Takoe, punveckoe MoIeIupoBaHue?
['eomeTpuyecku moA0OHBIN PU3NUECKUI 0OBEKT

[IpencraBienre MOACTUPYEMOTO 0OBEKTa B BUAEC COBOKYITHOCTH MAaTEMATHUECKUX
YPaBHEHUU.

OT0 U3y4yeHHEe MOJAEIIUPYEMON CUCTEMBI IOCPEACTBOM aHAIIM3a HEKOTOPOTO
MaKeTa, COXpaHSoUIEro (pU3NIecKyro MPUPOLy MOACITUPYEMOM CUCTEMBI.

Bompoc ¢ Betbopom otBeta Bec: 1 Pasgen: Teer 1

Yto Takoe MaTeMaTUYECKOE MOIIGJII/IpOBaHI/IC?

COBOKYITHOCTh MaTEMAaTHYECKUX BBIPAXKEHUH, OTPAKAOIIAS MOJICIIUPYEMBIE
CBOICBa 00BEKTa U OTBEYArOIIas TPeOOBAaHUSIM aIEeKBATHOCTH.

[IpencraBiieHre B BUJIe MATEMAaTUYECKUX COOTHOIIEHUN 00BEKTa
MIPOEKTUPOBAHMUSL.

AHQJIOTMYHOE ONMHUCAHUE PA3HOPOIHBIX SIBJIEHUN U MTPOIECCOB.

N3yuenue peanbHOI cucTeMbl (OpUTHHAJA) yTEM 3aMEIIEHHS €TO HOBBIM
00BEKTOM (MOJIETBIO), UMEIOLIUM C HEH OIpeIeNieHHbIE OOBbEKTHBIE COOTBETCTBUS
Y TIO3BOJISIFOIIMM TIPOTHO3UPOBATH €€ (yHKIIMOHATHHBIE 0COOEHHOCTH

Bompoc ¢ Beibopom otBeta Bec: 1 Pazgen: Tect 1

OCHOBHOE Ha3HAUYEHUE MOJIEIIU?

C)IGJ'I&TB BO3MOKXHBIM HECKOTOPLIC BHIBOABI O ITIOBCACHUUN peaHBHOﬁ CHCTEMBI,
npeacKa3aTb €€ IMOBCACHUC.

[IpoBepuTh NMPaBUWIBHOCTH TOW WJIM UHOM THIIOTE3bI, TEOPHUHU.



[IpoBepUTh HaTYPHBIN 3KCIIEPUMEHT.

Bompoc ¢ Betbopom otBeta Bec: 1 Pasgen: Teer 1

Yo Takoe aleKBaTHOCTb MOJIEIIH?
CooTBeTCTBUE JaHHBIX, MOJTYUYEHHBIX C TOMOILBbIO MOJEIH PEAIbHBIM JJAHHBIM.
COBOKYITHOCTh TIPAaBHJI, MO3BOJISIONIMX CO3/1aBaTh MATEMATHIECKUE MOICTIH.

CreneHb COOTBETCTBUS MaTEMaTHYCCKOM MOJCIN (bHSH‘ICCKOﬁ MOACIIN.

Bompoc ¢ Beioopom otBera Bec: 1 Paznen: Teer 1

Buael MaTeMaTHUeCKUX MAIIMHHBIX MOJEIEH?
AHaJ0oroBble MAaTEMAaTHUYECKHE MOJIEIHN
AJITOPUTMUYECKUE MATEMATUYECKUE MOJEIU

[{udpoBbie MaIMHHBIE MOJIETH

Bompoc ¢ Betbopom otBeta Bec: 1 Pazgen: Teer 1

Yro HazaBaeTcst uU(POBON MATEMATUYECKON MAIIIMHHON MOJIENIbIO?

DTO aNropuT™MbI IEPabOTKU BXOIHOM HH(POPMALIUU B BHIXOJIHYIO, 3alIMCAHHBIE HA
COOTBETCTBYIOIIMX HOCUTEIIAX.

2710 COBOKYIIHOCTb ypaBHeHI/Iﬁ BOCIIPOU3BOAUMBIX C ITIOMOIIBIO CIICIITHMAJIBHO
HOI[O6paHHBIX OJICKTPHUIYCCKUX CXCM.

9TO MaTeMaTHYCCKasl MOJCIIh aJICKBATHO 0T06pa>1<afomaﬂ PCAIbHOCTD

Bompoc ¢ Bei6opom otBera Bec: 1 Paznen: Tecr 1

KnaccudunmpoBaTs MaTeMaTHYECKHE MOIETH (BBIOpATh M3 CITUCKA)
OyHKIIMOHAILHBIE MATEMATHUECKUE MOICIH
TeopeTrnyeckue MaTeMaTUYECKUE MOAEIN
dopmanbHbIe MaTEMaTUIECKUE MOCIIN
JInHEeHbIE MATEMATUYECKUE MOJEITIN
Henuneitnbie MaTeMaTuyeckue MOAEIN
JluckpeTHbie MaTEMaTUYECKUE MOCIIN
AHaTUTHYECKHE MAaTEMATUICCKHE MOICTTU
ANTOpUTMUYECKHE MAaTEMAaTUYECKUE MOJIETTH
Jlunamuyeckue MaTeMaTu4ecKue MoAen
CratucTudyeckue MaTeMaTH4eCcKue MOACIN

Pacnp CACJICHHBIC MAaTCMAaTHYCCKUC MO/JICIIN



CyrpadHbie MaTeMaTHYECKUE MOJICITH

Bompoc ¢ Betbopom otBeta Bec: 1 Pasgen: Teer 1
HpeI/IMYH_[eCTBa MaTe€MaTH4CCKOIro MOJACINPOBAHUA 110 CPABHCHUIO C HATYPHBIM
MOACIIMPOBAHUEM

Bo3Mox)HOCTB TIpeicKa3aHus MOBEACHUS MOACIUPYEMOT0 00BEKTA C IIOMOIITHIO
MOJIEIIH.

DKOHOMUS MaTCprUaJIbHbIX CPCIACTB

YHUBepCcaIbHOCTh, BO3MOXKHOCTH UCTIOJIB30BAaTh MO sl ONMCAHUS
pa3INYHBIX GU3NUECKUX SBJICHUHA U OOBEKTOB.

BrIcoka CKOPOCTh MOJIy4EHUS PE3yIbTaTa MOACIUPOBAHUS
B03MOXHOCTh ONTUMU3ALMN MOJECIIUPYEMOU KOHCTPYKLINU

Bricokasi TOUHOCTD

Bompoc ¢ Beioopom otBeta Bec: 1 Paznen: Tecer 1

Omnpenenenue pactpeaeieHHON MOACITH

V3MeHeHne BO BpeMEHH HEKOTOPOI CyOCTaHIIUU B DJIIEMEHTApHOM 00BbeME PaBHO
CyMMe TIPUTOK - CTOKa 3TOM CyOCTaHIIUU Yepe3 MOBEPXHOCTh AIEMEHTAPHOTO
o0BpeMa

M3MeHeHne BO BpEMEHH HEKOTOPOU CyOCTaHIIMU B 3JIEMEHTAPHOM 00bEME PaBHO
CyMMe IIPUTOK - CTOKA 3TOM CyOCTaHLIMU Yepe3 OBEPXHOCTh AJIEMEHTAPHOIO
o0beMa IITI0C YJieH eHepalliy WM YHUYTOXKEHHSI 3TOU CyOCTaHIU

W3meHeHne BO BpeMEHU HEKOTOPO# CyOCTaHIIMK PAaBHO JTUBEPTCHIINH TLTIOC
nudpaxus

Bompoc ¢ Beioopom otBera Bec: 1 Paznen: Tecr 1

KOMITOHEHTHO-TOIIOJIOTHYCCKHE MOJCJIH ITO....

KoMIioHeHTHBIE MOICITH, KOTOPBIE OMHCHIBAIOT MAaTEMAaTHIECKUMHU
3aBHCHMOCTSIMH OT/ICTIHHBIC JIEMEHTBI MOJICITHPYEMOTO OOBEKTA, 8 TAKKE
TOTIOJIOTHYECKHE YPAaBHEHUS, KOTOPHIC B3aUMOYBSI3BIBAIOT OT/ICIIBHBIC SJICMCHTHI B
ENTYI0 MO/JIENb

KoMmnoHeHTHbIE MOIeNIN, KOTOPbIE OMUCHIBAIOT MATEMAaTUYECKUMHU
3aBUCUMOCTSIMU OTJICIBHBIC AJIEMEHTHI MOJICIUPYEMOT0 00bEKTa, a TAKKE
TOTIOJIOTUYECKHUE MOJEIIN, KOTOPbIE 0003HAYAIOT CTPYKTYPY MOJETHU

KoMIToHEHTHBIC U TOTIOJIOTHYECKHUE MOJIEITH, KOTOPBIC OMUCHIBAIOT
MaTEeMATHYECKUMU 3aBUCUMOCTSMHU OTJICIBHBIC 3JICMEHTHI MOJICIIUPYEMOTO
o0BEKTA



Bompoc ¢ Beioopom otBera Bec: 1 Paznen: Teer 1

OKBHBAJICHTHBIEC CXEMBI

0TOOpaXaroT CTPYKTYPHBIE CBOMCTBA MOJENU U (PU3NYECKYIO CYIIIHOCTD
AJIEMEHTOB 00BEKTa MNPOEKTUPOBAHUS

0TOOpaXarT CTPYKTYPHBIE CBOMCTBA MOJIETTH 00BEKTa TPOCKTUPOBAHUS

0TOOpakaroT (HU3MUECKYIO CYITHOCTh JIEMEHTOB 00BEKTa IPOEKTUPOBAHUS

Bompoc ¢ Beioopom otBera Bec: 1 Paznen: Teer 1

Kakue TpeGoBaHMs MPEIBABISIIOT K MATEMAaTHUYCCKUM MOJIEISIM?
TouHOCTH

DKOHOMHUYHOCTh

AJIeKBaTHOCTB

YHUBEpCaTbHOCTh

Mopdonorunasoctsb

Bompoc ¢ Betbopom otBeta Bec: 1 Pazgen: Teer 1

Yro Takoe MaTpuna I/IHHI/II[CHTHOCTI/I?

ojaHa u3 GopM npeacraBieHus rpada, B KOTOPOH YKa3bIBAIOTCS CBS3H MEKITY
WHIIAICHTHBIMH JIEMEHTaMU Tpada

oaHa u3 (HopM MIPEACTABICHUS CTyJalHBIX BEJIMUUH B MATEMAaTHUYCCKOM
MOJIEJIUPOBAHUA

oJHa U3 GopM IpeacTaBicHUsA rpada, B KOTOPOH YKa3bIBAKOTCS CBSI3H
MEXIy d3JIeMEHTaMu rpada

Bompoc ¢ Beioopom otBera Bec: 1 Paznen: Tecr 1

Urto Takoe rpad?

CtpykTypHas Mofellb 00bEKTa MPOSKTUPOBAHMS. COCTOSIIIAS U3 Y3JIOB U pedep,
CBS3BIBAIOIINX UX

['padpuueckoe 0603HaUeHNE OOBEKTA TPOCKTUPOBAHUS

[MudpoBoe npeacTaBaeHNE CTPYKTYPbl 00bEKTa MPOSKTUPOBAHHUS

Bompoc ¢ Beibopom otBeta Bec: 1 Pazgen: Tect 1

Kakue npuHIMITBI MOJETMPOBAHUS Bl MOTJIH ObI BBIJCIUTH?
[TpuHLIMIT HTHPOPMAITMOHHOM TOCTaTOYHOCTH

[IpyHIMN OCYIIECTBUMOCTH.



[IpyHLIMT MHOKECTBEHHOCTH MOJIEIEN.
[IpuHIMIT arperupoBaHusl.
[IpyHLIMI mapaMeTpU3aLUH.

HpI/IH]_II/IH AITOPUTMHUYIHOCTH

Bompoc ¢ Betbopom otBeta Bec: 1 Pasgen: Teer 1

Bri6epere u3 mpeAcTaBICHHOTO CIIMCKA METObI MOACIUPOBAHUS
JIETEPMUHAPOBAHHOE

CTOXACTHUYECKOEC

CTAaTUYECKOE

JIMHAMHUYECKOE

PeanbpHoe

MpiIceHHOe

Harnsanoe

CuMBoOJIMYECKOE

TPAHCUEHJICHTHOE

HHBApPUAHTHOC

Bompoc ¢ Beioopom otBera Bec: 1 Paznen: Teer 1

Hpouecc MOJCINPOBAHUS BKIIIOYACT CICAYIOIINEC OTAIlbI:

1 sramn. IloctaHoBKa 3a/ladui U OIIPCIACIICHHUC CBOICTB peajIbHOT'O O6T)CKTa,
noaJIC)Kamux MOACIMPOBAHNIO M UCCIICJOBAHUIO.

2 orar. KOHCTaTaL[I/IH 3aTPYAHUTCIIBHOCTH WJIKM HCBO3MOKHOCTHU UCCIICAOBAHUA
PCaJILHOTO 00BeKTA.

3 aram. Pa3zpaboTtka, Xoporio puKkcHpyromeid OCHOBHBIC CBOMCTBA 00BEKTA C
OJIHOW CTOPOHBI U JIETKO MOAJAOILIENCS UCCIEIOBAHUIO C APYIOM.

4 sran. MccnenoBanre MOJENN B COOTBETCTBUU C MOCTABIEHHOM 1IEIBIO
(mpoBeneHuE SKC-NIEPUMEHTOB).

5 aram. [IpoBepka agekBaTHOCTH 00BEKTa M MOJIeT. Eci HET COOTBETCTBUS, TO
HE0OXOIMMO TTOBTOPUTH TIEPBBIC YETHIPE ATAIa .

6 oran. JlopaGoTka Mojemu.

7 atan Pazpabotka CAIIP Ha ocHOBE Moenn

Bompoc ¢ Betbopom otBeta Bec: 1 Pasgen: Teer 1

Kak BbI fymaere, 4TO ONUCHIBAET JAHHOE YPaBHEHHE?
(3mecy - HekoTopas (pazoBas mepeMeHHasi, BeIpaxarorias CyOCTaHIUIO



(TIOTHOCTD, PHEPTUS, UMITYJILC U T.J.);
| — moTok (a3zoBoil mepeMeHHO;

G — cKOpOCTh reHepaIyy CyOCTaHIINH,
t — Bpemsi.)

OO11ee ypaBHEHHE pacIipeieIEHHbIX MOIeeH
Oo1ee ypaBHeHHE (POpMaTIbHBIX MAKPOMO/IENen

OO0uiee ypaBHEHUE JOTUYECKUX MOJIeNEn

Bompoc ¢ Betbopom otBeta Bec: 1 Pasmen: Teer 1

2.3. 4.
Kak BbI 1ymaere, kakoe U3 JaHHBIX YPABHEHUHN S BISIETCS paclpeieIeHHON
MO/IEJIbIO 3aKOHA COXPAHEHU MaccChl?

1

2
3
4

Bomnpoc Ha cootBerctBue Bec: 1 Paznen: Teer 1

Y CcTaHOBUTHE COOTBETCTBHE.

YpaBHeHHe pacnpeﬂeneHHOﬁ MOJCIIN 3aKOHA COXPAaHCHUA MACChI

YpaBHEHHE pacnpeaeICHHON MOICIN 3aKOHA COXPAHEHUST KOJIMYECTBA
JIBUKEHUS (MMITYJIbCa)

YPaBHeHI/Ie pacnpez[eneHHoﬁ MOJCIIA 3aKOHA COXPaHCHUA S9HCPIUU

YpaBHeHHE pacnpeaeICHHON MOJIEN TEIUIONPOBOIHOCTH

Bompoc ¢ Bei6opom otBera Bec: 1 Paznen: Tecr 1

N3 xakux 371EMEHTOB COCTOUT Tpad?
pebep

y3J10B

JyT

BEPIIIUH

WHIIUICHTOB

Bompoc ¢ Beibopom otBeta Bec: 1 Pazgen: Tect 1



Kakue cBoiicTBa uccieryemMoro o0beKTa 0To0paXkaroT CTPYKTYPHbIE MOJIEIH
Tormomornueckue cBOMCTBA
['eomeTpuueckue cBOMCTBA

CTpyKTypHBIE CBOMCTBA

Bompoc ¢ Betbopom otBeta Bec: 1 Pasgen: Teer 1

Kakas u3 npuBeIeHHBIX CXEM SIBJISIETCS] IPUMEPOM
rpada (Homepa UCUUCTATH 10 MOPSIAKY)

1,3
1,2,3
1,2

2,3

Bomnpoc ¢ Beioopom otBera Bec: 1 Paszpen: Tect 1

Kakwne cBocTBa HccaeyeMoro 00beKTa 0TOOpaXKarT CTPYKTYPHBIC MOICITH?
Tomnorueckue cBocTBa

['eomeTprueckue cBOMCTBA

CTpyKTypHBIE CBOMCTBA

N3otepuueckue cBOWCTBA

TecT 2

Bompoc ¢ Betbopom otBeta Bec: 1 Pazgen: Tecr 2

Yro HazbiBaeTcsa (popManbHON MAKpOMOJIETIbIO?

Mopens, mojly4aeMyto Ha OCHOBE MPOSBICHUS CBOMCTB MOJICITUPYEMOTO 00BEKTA
BO BHEIIHEN cpefie

Monens nocTpoeHHYI0 U3 (OpMYyJ U KPUTEPUEB OAHO3HAYHOCTH

Mosienb MOCTPOSHHYIO HAa OCHOBE aHAJTUTUYECKUX 3aBUCUMOCTEH



Bomnpoc ¢ Beioopom otBera Bec: 1 Paznen: Tecr 2

dopmabHbIE MAKPOMOIEIIN

DT0 MOJIeNH, NOTy4aeMble Ha OCHOBE MPOSIBJICHUS! CBOMCTB MOJEIUPYEMOIO
o0BbeKTa BO BHEILIHEH cpenie (KHOepHETHUECKUN YEPHBIA SIIIHK)

910 MOJCIIN, MMOJYYaCMbIC Ha OCHOBC PCIPCCCHMOHHOIO aHaIn3a
SKCIICPUMCHTAJIbHBIX JaHHBIX

OT0 MOAENHN O0TOOpAXKAIOUINE CTPYKTYPY MOJEIUPYEMOTO 00bEKTa

Bompoc ¢ Betbopom otBeta Bec: 1 Pazgen: Tecr 2

Urto npencTaBisitoT COO0M JTIOTMUYECKUE MOJETH?

Coueranue ypaBHEHHI COCTABIEHHBIX U3 OyJIeBbIX (DYHKIUI OTPaXKaIOLINX
JIOTUYECKYIO CTPYKTYPY 00bEKTa MOJEIHUPOBAHUS

CoueTaHue ypaBHEHUN U TPAaHUYHBIX YCIOBHUI ONMUCHIBAIOIINX (PU3UUECKYIO
CYLIHOCTh OOBEKTA U €r0 JIOTHUECKYIO CTPYKTYPY

CodeTaHre ypaBHEHUH U IPAaHUYHBIX YCIOBHI OIMHCHIBAIOIINX (DU3HISCKYIO
CYIIHOCTh 00BEKTa

Bomnpoc ¢ Beioopom otBera Bec: 1 Paszmen: Tect 2

Kakum oOpa3zom nonmydaroT pakTOpHbIE CTATUCTHUECKUE MAaKPOMOIETH?

IIyTem perpecCMOHHOIO aHajar3a SKCIEPUMEHTAIbHBIX JaHHBIX HA OCHOBE
IJIAHUPOBAHUS DKCIIEPUMEHTA

Ha ocHoBe IIIaHUPOBAHMA OKCIICPUMCHTA

[Iytem pemieHnst aHaTUTHYECKUX YPABHEHUN

Bompoc ¢ Beioopom otBera Bec: 1 Paznen: Tecr 2

HasznaueHne MaTpuibl IUIAaHUPOBAHUS SKCIIEPUMEHTA?

MaTpHIIbI TIAHUPOBAHUS SKCIIEPUMEHTA MTPEIHA3HAUYCHBI JJI1 OpTraHU3aINN
MIPOBEICHUS SKCIEPUTMEHTOB, YMEHBILICHUS UX KOJIMYECTBA MIPHU TOCTATOUYHOMN
UH()OPMATUBHOCTH

npeaHa3HavuCHbI I pacueTa CTOMMOCTHU SKCIICPUMCHTOB

MaTpulbl INTAHUPOBAHWA SKCIICPUMCHTA IIPCAHA3HAYCHBI 1JIA OpTraHu3alun
IMPOBCACHUA OKCIICPUTMCHTOB, YMCHBIICHUA X KOJIMYCCTBA ITPH I[OCT&TO‘IHOﬁ
I/IH(i)OpMaTI/IBHOCTI/I " OJid pacdyeTa CTOMMOCTH SKCIICPUMCHTOB

Bompoc ¢ Betbopom otBeta Bec: 1 Pazgen: Tecr 2



Kaxkoii anemMeHT Teopun o100l XapaKTepru3yeT JaHHbIA PUCYHOK?
reoMeTpruIecKoe moaooue
nojooue GuU3NIECKuX MoJien

MaTeEMaTHUYECKOE TOI00He

Bompoc ¢ Betbopom otBeta Bec: 1 Pazgen: Tecr 2

Kak BbI ymaeTe K KakoMy TUITy MOJIEJIe OTHOCUTCS JaHHOE yYpaBHEHUE?
Jloruueckast MOI€Ib

dopmanbHas MaKpOMOIeib

pacmnpeneneHHas MOJIeTb

KOMITOHCHTHO-TOITIOJIOTHYCCKasA MOACIIb

Bompoc ¢ Beioopom otBera Bec: 1 Paznen: Tecr 2

Y=b0 + blql + b2q2 + b3q3 +b4qlq2 + b5q2g3....

K xakomy TuIty Mojiesieil OTHOCUTCS TaHHOE YpaBHEHUE?
JoTUYecKas MOJACIb

dbopmanibHass MaKPOMO/IEITb

pacrpe/esaeHHas MOJIeb

KOMITOHCHTHO-TOITIOJIOTHYCCKas1 MOACIb

Bompoc ¢ Betbopom otBeta Bec: 1 Pazgen: Tecr 2

NmeeMm 3 n3MeHsAEeMbIX (PaKkToOpa XapaKTEPHU3YIOIIMX SBJICHUE WM MPOIIECC.
CKOJIbKO KCTIEpUMEHTOB HEOOXO0IMMO TIPOBECTH IS MOTYUYCHUS
noJIHO(haKTOpHOU Moaenn?

3
8
16

Bompoc ¢ Beibopom otBeta Bec: 1 Pazgen: Tect 2

Nmeem 5 n3aMeHseMbIX (akTopa XapakTepU3yIOUIUX SBJICHUE WIH ITPOLIECC.
CKOJIbKO 3KCIIEPUMEHTOB HEOOXO0AUMO MPOBECTHU ISl OTYyUEHUS
noJiHO(haKTOpHOUM Moaenu?

5



10
32

Bomnpoc ¢ Beioopom otBera Bec: 1 Paznen: Tecr 2

Kak BbI fymaeTe, Kak Ha3bIBaeTCs TaOJIMIIA MTPEICTABICHHAS HA PUCYHKE?
Marpuua riaHupoBaHus SKCIIEPUMEHTA
Martpuiia MHIUIEHTHOCTH

Tabnuia sKcriepuMeHTaIbHBIX PE3YJIbTaTOB

Bompoc Ha cootBerctBre Bec: 1 Paszmen: Tect 2

Y CcTaHOBUTH COOTBETCTBHUE. Ta6J'II/IH Ha3BaHUAM

Marpuna rnjaiaHupOBaHUs SIKCIEPUMEHTA
Marpuna MHIIMAEHTHOCTH

Marpuna ®ubdonauu

TecT 3

Bompoc ¢ Beioopom otBera Bec: 1 Paznen: Tecr 3

B 4eM cOCTOUT CyTh YHCIIEHHOTO MOUCKA PEIIEHUN YPABHEHUN METOAOM
MOJIOBUHHOTO fenenus ([uxotomun)?

B noucke HHTCPBaJIa U30JIIUU KOPHA U IMMOCICA0BATCIbHOM ACJIICHUH 3TOT'O
HHTCpPBAJa C HpI/I6HI/I)K€HI/IeM K KOPpHIO YPaBHCHUA C OHpCI[eJIeHHOI;'I TOYOCTBIO

B nowucke HMHTCPBAJIa N30SI KOPHA

B nonoBuHHOM JACJICHUH IIara 1oucCKa MHTCpBajla U30JIIIHN

Bomnpoc ¢ Beioopom otBera Bec: 1 Paznen: Tecr 3

Kaxkue BbI 3HaeTE METOABI BEIYUCICHUS MOJCIICH?
AHanuTHYECKHE METObI

YucrneHHbIE METOIBI

Meton BO3My1LIEHUT

TpaHLIEHAEHTHBIN METO/T



Bomnpoc ¢ Beioopom otBera Bec: 1 Paznen: Tecr 3

B 4eM cocTOUT CyTh YMCIEHHOIO TOMCKA PEIICHU YPAaBHEHUI METOJIOM XOPA?

B noucke HHTCPpBaJIa U30JIAIUH KOPHA U ITOCJIICA0BATCIIBHOM ACJIICHHUU 3TOI'O
HHTCpPBAJia C HpI/I6JII/I)KeHI/ICM K KOPHIO YpaBHCHUA C onpeneneHHOﬁ TOYOCTBIO

B nowucke HHTCPBAJIa U301 KOPHA

B IIOCJICAOBATCIbHOM l'IpI/I6J'II/I)KCHI/II/I K KOPHIO YpaBHCHUA ACJIICHUEM HHTCPBaAla
Hn30J1I0UHn XOpOI[Oﬁ

Bompoc ¢ Betbopom otBeta Bec: 1 Pazgen: Tecr 3

Kakoii meToq perienus anredpandeckiux ypaBHEHUN WIUTFOCTPUPYETCS Ha JaHHOM
pUCYHKE?

Meron xopa
MeTtoa KacaTeabHbBIX

MeTtoa TNXOTOMUHA

Bompoc ¢ Betbopom otBeta Bec: 1 Pazgen: Tecr 3

Kakoii MeToJ1 perieHnst anredpanvdeckiux ypaBHEHUH WUTFOCTPUPYETCS] HA JAHHOM
pucyHke?

Meton xopx
MeTtoa kacaTenbHBIX

MGTOII ITOJIOBMHHOT'O JACJICHUA

Bompoc ¢ Beioopom otBera Bec: 1 Paznen: Tecr 3

Kakoii MeTon pemienust aaredpanyeckux ypaBHEHUN HIUTIOCTPUPYETCs Ha JaHHOM
pPUCYHKE?

Meton xopx
MeTo1 KacaTeIbLHBIX

MeTo 1MOJIOBUHHOTO AeNieHUs (JUXOTOMUN)

Bomnpoc ¢ Beioopom otBera Bec: 1 Paznen: Tecr 3

Kakne MeTo/1bl YMCIIEHHOTO PEIICHHS] HHTErPAJIOB Bbl 3HaeTe?

Meron npsiMOyroJIbHUKOB



Meron Tpaneuuu
Merton rpaiueHTHOTO CIyCKa

Merox Herorona-JleitOuumna

Bomnpoc ¢ Beioopom otBera Bec: 1 Paznen: Tecr 3

Kak BbI 1ymaeTe, Kakol METO]l YUCJIEHHOTO UHTETPUPOBAHUS WILTIOCTPUPYET
JAHHBIA PUCYHOK?

Metoa npsiMOyTOJIbHUKOB
MeTtox TMXOTOMHUH

Meron Tpaneuuu

Bompoc ¢ Betbopom otBeta Bec: 1 Pazgen: Tecr 3

Kak BbI ymaeTe, Kakol METO]1 YUCJIEHHOTO UHTETPUPOBAHUS WILTIOCTPUPYET
JTAHHBIA PUCYHOK?

Meron Tpanenuu
Meron npsiMOyroJIbHUKOB

MeTtoa kacaTenbHBIX

Bompoc ¢ Beioopom otBera Bec: 1 Pazgen: Tecr 3

Kakue MeToibl unciaeHHOTo pereHus TuddepeHITMaTbHBIX YPaBHEHUH BbI
3Haere?

Merton Diinepa
Meron Pynke-Kyrra

Meron Tpanenun

Bompoc ¢ BBogom otBeta Bec: 1 Paspen: Tecr 3

Bomnpoc: Jlnsg onTuMu3anuy MaTreMaTu4ecKast MOAEIb 0JKHA UMETh CIIETyIOIINE
DJIEMEHTBI:

1.Kpurepuii wim Kputepun ONTUMU3ALUN.

2.1leneByto PyHKITHIO.

3.CucreMy OrpaHUYCHHIM.

4.CucteMy ypaBHEHH, OMMUCHIBAIOUINX OOBEKT.

5.BxonHbIe, BBIXOIHBIE U BHYTPEHHHUE [TAPAMETPHI.

6.YmpaBisieMblil (BapbUpyeMblii) WK yIpaBIiiseMble (BapbUPyEMbIE) MapaMeTphl,
KOTOPBIE BBIIEISAIOTCS U3 YHACIIAa BHYTPEHHUX IapaMETPOB.

(1a/Her)



Ja

Bompoc ¢ Betbopom otBeta Bec: 1 Pazgen: Tecr 3

s yero npuMensieTcst Meto Jiiepa’?
Jlist periieHust anredpanyecKux ypaBHEHHM
Jlns1 peneHust onpeesIeHHBIX HHTErPaioB

s pemenust audpepeHanbHbIX ypaBHEHHIMA

Bomnpoc ¢ Beioopom otBera Bec: 1 Paznen: Tecr 3

Kaxk BbI qymaere. Kakoil METO YUCIICHHOTO PEIICHUSI ONPEICICHHBIX HHTETPAJIOB
TouHee?

Tpaneuui
CpengHux npsiMOYTOJITHUKOB
[IpaBbIX TPSAMOYTOJATHUKOB

JIeBbIX MMpsAMOYT'OJIbHUKOB

Mpodmnun TectnpoBaHus

ITapamerpbl

Buvibop eonpocos|  Tlo 10 u3 kaxxgoro pazzaena

HepeMeI_HI/IBaTB BOIIPOCHI

Ocpanuuenue epemenu 31 muH.

IIpoyecc mecmuposanusi Pa3pemnTs ucnpasienne 0TBETOB

Buo sxpana mecmupyemoeo Paspemuts 0030p BOpoCcoB

Mooughuxamopwi

HepeMemnBaﬂue BapHAHTOB OTBETOB

Pe3syabTaTsl

Obwas ungopmayus Hror B mpouieHTax

Onenka

Ixana oneHok

Huorcnaa epanuya, % Ouyenxa

0 Hesauer

65 3ayer
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1. IlepeyeHb KOMIEeTEHIUIT U dTaNbl UX (POPMHUPOBAHUS

B pesynprare OCBOEHHS AMCHUIUIMHBI Yy OOYYaroIIerocsi JOJDKHBI OBITh C(HOPMHPOBAHEI

CICOAYIOIIUEC KOMIICTCHIINN:

1.

TBOPUECKH TPHUMEHSITh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JHUCUUILIUH B
npodecCHOHAIbHON  JESTENIbHOCTH, TNPUMEHSET METOJbl MaTeMaTHYeCKOro aHaju3a u
MOJICITUPOBAHHUS, TEOPETUICCKOTO U SKCTIepuMeHTaIbHOro uccieaoBanus (OK-10);

UMETh HaBBIKM pPAabOThl C KOMIIBIOTEPOM KaK CpPEJICTBOM YIPaBJICHHUS W TOJyYEHUs
uadopmanuu (OK-12);

OPUHUMATh y4acTHe B paboTax MO pacyeTy M KOHCTPYMPOBAHHIO OTIACIbHBIX JeTajell U y3JI0B
JABUTATENiell  JIETATENbHBIX AammapaToB B COOTBETCTBUM C TEXHUYCCKUMH 3aJQHUSIMH  H
HCIIOJIB30BAHUEM CTaHIAPTHBIX CPEICTB aBTOMaru3anuu u moaeauposanus (ITK-1);

pa3pabaThiBaTh paboOuyl0 TMPOCKTHYID M TEXHUYECKYI0 JIOKYMEHTaIuoo, o(opMIsLTh
3aKOHUYEHHBIC MTPOCKTHO-KOHCTpYKTOpcKkue padoTsl (I[1K-2);

IIPOBOJIUTH BUPTYAJIbHBIA SKCIIEPUMEHT HA MOJEIIH.

B pe3ynbraTe 0cBOSHHS NUCHUIUIMHBI O0yUYatOIIUICS TOJIKEH:

1. 3HaTh:

® B1JIbl MATCMATHYCCKUX MOI[CJICI\/JI;

® [IPUHIMIIBI IIOCTPOCHUA MATCMATUYCCKHUX MOI[GJ'IGIZ;
® [IpOIrpaMMHBIC CpEACTBA MOACIIMPOBAHUA,

® MCTObI OIITUMH3AINKU MAaTCEMATUYCCKUX MO[[G.HGIZ;

¢ MCTOJbI IMOJIYYCHU CI)OpMaJ'ILHLIX MaKpOMOﬂeHeﬁ I10 OKCIICPUMCHTAJIbHBIM JIaHHBIM.

2. YMeTs:

.p33pa6aTBIBaTB AJITOPUTMBI MOACTTUPOBAHUA 00BEKTOB MMPOCKTUPOBAHUA H TEXHOJOTHYCCKUX
MIPOIIECCOB,;
® [10JIb30BATHCS CPeIoil MaTeMaTuyeckoro mozenupoanus MathCad,;

.p213pa6aTI)IBaTb AJITOPUTMBI OIITUMHU3AIUA MATCMATHYICCKUX MOI[GJ'IGI\/II.

3. Bnagers:

® HABBIKAMU ITPOCKTUPOBAHUA MATCMATHYCCKUX MO,Z[GJ'IGI\/'I;
® HABbIKAMHU aHAJIN3a SKCIICPUMCHTAJIbHBIX JaHHBIX;
® HABbIKAMU IMOCTPOCHUA CTPYKTYPHBIX MoOZEeH.

Otamnbl GOPMUPOBAHKS KOMIIETEHIIUN B MPOIIECCE OCBOCHUS TACIIUTUTAHBI

Ko
g . HanmenoBanue
Ne KonTponupyemsle pazaensl (TEMBbI) KOHTPOJIUPYEMOU OLEHOUHOTO
/11 IUCIATINHBI® KOMITETCHITNH (WJIN
. CpeacTBa
e€ 4acTn)
4 cemecmp
\ Bsenenue OK-10, OK-12 ’ KOJUJIOKBUYM




2 | Knaccudukauus mopenei.
OK-10, ITK-1, TTIK-2
3 OCHOBBI MOJICTTHPOBAHUS IK-1, [1K-2 TecT
4 KOMITIOHEHTHO-TOOIOTHYEKHUE MOIETN
OK-12, TIK-1, TIK-2
5 | CTpyKTypHOE MOJCIMPOBAHHE OK-10, OK-12, ITIK-1,
I1K-2
6 DJIEMEHTHI TEOPUHU OO0
TIK-1. IIK-2
TECT
7 ®dakTopHBIE MOJCIM W  IUIAHUPOBaHUE [1K-1, TIK-2
IKCIIEPUMEHTA
8 MeToabI YHCIEHHOTO peunieHus ypaBHeHHﬁ OK-10, ITK-1, TIK-2 et
9 MeTtonst ‘-II/ICJIEEHHOI‘O pEIICHHS UHTETPAJIOB H OK-10, TIK-1, [TK-2
nudypaBHEHUN

2. [Toka3aTe/iu M KPUTEPUH OIleHMBAHUS KOMIIeTEHIHIA

Texymias u MpomMeKyTO4Hasi aTTeCTalus SBJISETCS OCHOBOM KOMILJIEKCHOU IPOBEPKHU PE3YNIbTaTOB
OCBOCHMS AUCHUIUIMHBL. POpMON MPOMEKYTOYHOM arrecranuu no aucuuiuinHe «Maremarnueckoe
MozenupoBanue Ha OBM» sBnsercs 3aué€r B 4 cemecTpe, a TaKKe TEKyIee TECTUPOBAaHHUE U IPOBEPKaA
BBIIIOJIHEHUS 3aJJaHUM.

Hepeqeﬂb U XaPAKTCPUCTUKA OLCHOYHBIX CPCACTB M0 JTUCHHUIIIMHE

HaumenoBanue

No Kpatkas xapakTepucTuka OlleHOYHOTO [IpencraBneHue OIEHOYHOTO

n/m OICHOHHOTO cpeacTBa cpenctsa B ¢hoHIe

cpeiacTBa

1 2 3 4

1 | KomnokBuym Cpencto KOHTPOJIA ycBoeHus | Bormpockl o Temam/paznienam

y4eOHOTO MaTrepuaia TEeMbI, pasleia | JUCHUTUTUHBI
W pazzenoB JUCLUTIIUHBI,
OpraHM30BaHHOE KaK y4yeOHOE 3aHATHE
B BHJIe coOeceloBaHusl MpernoaBaTens
¢ 00yJaroNIMMHUCH.
2 | Tect Cucrema CTaHJapTU3UPOBaHHBIX | DOHJ TECTOBBIX 3aJaHUI
3aJIaHuH, IIO3BOJISTIONIAS
aBTOMAaTU3UPOBATH npoLenypy
U3MEPEHMS] YPOBHS 3HAHUU M YMEHMM
oOyuJaromerocs.

3 | PacueTHO- CpenctBo MPOBEPKU ymennii | Kommekr  3aganuii  mid
rpaduueckas MPUMEHATHh TMOJYYEHHbIE 3HAHUS 10 | BBHINOJHEHUS pacyeTHoO-
pabora 3apaHee OmpeNeNIeHHON MeToauKe it | rpaduyueckux padboT

pemeHuss 3ajady  WiIM  3aJaHuld 10
MOJYJTIO WU JUCITUTUIMHE B IIEJIOM.

[Tokxazarenem OlleHMBaHMS Ha HTare MPOMEXYTOUHOM aTTecTallu sBIsSeTCs (PakT caauu 3ayéTa.
Kpurepuu onieHnBaHus:

Onenka «3a4TeHO» - BBICTABIIAECTCS B TOM CiIy4ae, €Clid CTYACHT JaéT NpaBUJIbHBIEC IOJHbBIE
OTBETHl Ha 3a4€THBIE BOIIPOCHI M JAEMOHCTPUPYET 3HaHMs, HaBbIKM M YMEHHS IO BOIpOCaM:
MOJIETTUPOBAHUS U3JIENUN ABUTATENEeH JeTaTeIbHbIX anmnapaTos,



METOAaM MOJIETUPOBAHUS IIPU MOCTPOCHUN aBTOMAaTU3UPOBAHHOTO TPOECKTUPOBAHMS,
OCHOBaM mpoekTupoBanus aeraneit JIJIA ¢ ucrnonb30BaHUEM MOJIETUPOBAHUS.
DTO MO3BOJISET CYJAUTh O JOCTAaTOYHOM crernenn chopmupoBanHocTr komnereHiuin OK-10, OK-

12, TIK-1, TIK-2.

Omnenka «He 3a4yTeHO0» - BBICTABISICTCS B TOM ciiydac, €ClIM CTYACHT BJIaACCT HEC ITOJTHBIMH

S3HAHUSIMU B BOIIPpOCaxX OCHOB

MaTeMaTHYeCKOTO MOJECIMPOBAHMs, HE CIIOCOOCH apryMEHTHPOBAHO

OTBEYaTh Ha JOMOJIHUTEIBHBIE BOIPOCHL, YTO JIEMOHCTPHPYET HEJOCTATOYHBIN ypOBEHb €ro 3HAHWU U
YMEHUH. DTO MO3BOJIAET CYAUTh O HEMOJHOW cTerneHu chopmupoBanHocTr komnerenuii [1K-1;11K-2 u

gactuuao OK-10.

Kpurtepun oneHnBanus 3ayera:

OrneHka

TpeboBanue

O1ianyao

I'myOokue ncuepnbIBarole 3HaHUsI BCEr0 Marepuaia 1o JUCLUILIMHE,
[IOHMMaHHE CYHIHOCTM U B3aUMOCBA3M pPacCMaTpUBAEMbIX IPOLECCOB,
TBEP/I0€ 3HAHUE OCHOBHBIX MOJIOXKEHHUH NMPEAIIECTBYIOINX AUCLHHUIUIMH.

Jlornuecku H0CJIEI0BATEIIbHBIE, coJiepKaTeNbHbIe, IOJIHBIE,
[IpaBWJIbHBIE U KOHKPETHBIE OTBETHI HA BCE BOIIPOCHI ITPH a/IEKBATHOM YTEHUU
U YETKOM M300pa’keHUH CXEM, IpahpuKOB, UepTexKeH.

Wcnonp3oBaHne B HEOOXOAMMONW Mepe B OTBETaX Ha BOIPOCHI
MaTepHalioB Bcell pEeKOMEHIOBAHHOM JIUTEPATYPBHI.

Xopomo

TBepI[I)IG U O0CTAaTOYHO IOJHBIC 3HAaHMA BCCro Marcpuajia 110
JUCHUIINIMHE M OCHOBHBIX MOJIOKECHUH CMEXKHBIX JUCHUILIIINH, IIPAaBHIIBHOC
IMOHUMAHHEC CYIIHOCTHU U B3aUMOCBA3U paCCMAaTPpUBACMbIX ITPOLCCCOB.

HOCJ’IGI{OB&T@J’ILHHC, IIpaBUJIbHBIC, KOHKPCTHBIC OTBCThI Ha
IIOCTAaBJICHHBIC BOIIPOCHI IIPU CBO6OILHOM YCTpaHCHUHU 3aMEUaHui o
HEJOCTAaTOYHO IIOJHOM M C HC3HAYUTCIBHBIMHM HCTOYHOCTAMH OCBCIICHHH
OTACIBHBIX ITOJIOKCHUM IIprU IMOCTAHOBKE 3K3aMCHATOPOM HOIIOJIHUTCIBbHBIX
BOIIPOCOB.

Y 10BIETBOPUTEIBLHO

TBépnoe 3HaHWE U TOHMMAaHHE OCHOBHBIX BOIPOCOB B 00BEME
MPOMJAECHHON JUCLMIUINHBI.

[IpaBuiibHBIE W KOHKpETHblE, ©0€3 TIpyObIX OIIMOOK OTBETHl Ha
IIOCTABJIEHHBIE BONPOCHI IIPU YCTPAHEHUHU HETOYHOCTEN U HECYIIECTBEHHBIX
OmUOOK B OCBEIICHUH OTEIBHBIX TOJOXKEHHH MPHU HABOJAIIMX BOIPOCAX
JK3aMeHaTopa.

IIpr orBeTax Ha BONPOCHI OCHOBHAsi PEKOMEHJIOBAHHAs JIUTEpATypa
HCIIOJIb30BaHA HEJOCTATOYHO.

HeynosnersopurensHo

HemnpaBunbHbIi OTBET XOTSI ObI HA OJTUH U3 OCHOBHBIX BOIIPOCOB, IpyObIe
OIMOKY B OTBETE, HEJIOMOHUMAaHHUE CYIIIHOCTH M3J1araeMbIX BOTIPOCOB.

3. TunoBble KOHTPOJIbHbIE 32JaHUA U OLIEHOYHbIE CPeACTBA

3.1 Bonpocsl K TeKyleii ¥ IPOMeKYTOUYHOH aTTeCTAIUH

Tect 1

Bormpoc ¢ Beibopom otBeta Bec: 1 Pazgen: Teer 1
UYro Takoe Mo/ieTTh 00BEKTa MPOCKTUPOBAHUS?
o ®usnueckuii 00HEKT, TOBTOPSIOIMINA CBOMCTBA, MOJIETUPYEMOTO O0BEKTA.
e MEICIIEHHO MpeACTaBUMasl UM MaTepUABHO peai30BaHHAas CUCTEMa, KOTOpasi, 0ToOpaxas
MOJIETUpPYyeMbI 00BEKT, ClIOCOOHA 3aMEHUTH €T0 TaK, YTO €€ U3yUeHHUE 1aeT HOBYIO

HH(pOpMaIIHIO.

o Cnocob 3ameleHus UCCIEAYEMOro MPOEKTUPYEMOTO 0OBEKTA.
Bomnpoc c Beibopom otBeta Bec: 1 Paznmen: Teer 1
Yro Takoe, puzndeckoe MoaAeIHpoBaHuE?




['eomerpruecku mogoOHbBIN HU3UIECKUN OOBEKT

[IpencraBnenue MoieTupyeMoro 00beKTa B BUJI€ COBOKYITHOCTH MaTEMAaTUYECKUX YPABHEHHUI.
DTO U3yueHHE MOJICIIUPYEMON CHCTEMBI TIOCPECTBOM aHaJIM3a HEKOTOPOTO MaKeTa,
COXPAHSIIONIETO (PU3UIECKYIO IPUPOITY MOJCIUPYEMOIN CHCTEMBI.

Bompoc ¢ Beibopom otBeta Bec: 1 Paznmen: Tecr 1
Yro Takoe MaTeMaTHYECKOE MOJICITUPOBaHHE?

COBOKYIHOCTh MAaTEMAaTUYECKUX BBIPAKCHHUN, OTPAXKAOIIasi MOJICIHPYEMbIE CBOWCBAa O0OBEKTA U
oTBeYarolas TpeOOBaHUAM a/IeKBATHOCTH.

[IpencraBnenue B BUIE€ MaTEMaTHUECKUX COOTHOIIEHUI 0ObEKTa MPOCKTUPOBAHMSL.
AHaorn4Hoe OnucaHue pa3sHOPOAHBIX SBJICHUHN U ITPOLIECCOB.

W3yuenne peaqbHON CHCTEMBI (OpUTHHANA) ITyTEM 3aMEIICHHUS €T0 HOBBIM 00BEKTOM (MOJIEIBIO),
HMEIOIIUM C Hell onpe/ieseHHbIe 00bEKTHbIE COOTBETCTBHSI U IIO3BOJISIFOILMM IIPOrHO3UPOBATH €€
(GyHKIMOHATIBHBIE OCOOCHHOCTH

Bormpoc ¢ Beibopom otBeta Bec: 1 Pazgen: Teer 1
OcHoBHOE Ha3HaueHUEe MoAen?

@)

o

Crenatb BO3MOXHBIM HEKOTOPBIE BBIBOJBI O MIOBEJCHUH PEAJIbHOM CHUCTEMBI, IIPEICKA3aTh €€
IIOBE/ICHHUE.

IIpoBepuTh NpaBUIBLHOCTL TOW MIIM NHOM TMIIOTE3bI, TEOPUH.

[IpoBepuTh HATYPHBIN SKCIEPUMEHT.

Bomnpoc ¢ Beioopom otBeta Bec: 1 Pazmen: Teer 1
Yro Takoe ajeKBaTHOCTh MOJIEIIN?

@)

o

CoOoTBeTCTBHE TAHHBIX, TTOJYYECHHBIX C TTOMOIIBIO MOJIEIH PEaTbHBIM JaHHBIM.
COBOKYMHOCTH MPaBUJI, MO3BOJISIONINX CO3/1aBaTh MaTEMaTHUYECKHE MOJICIIH.
CreneHb COOTBETCTBHS MAaTEMaTHYECKON MOJIeH (PU3UIECKON MOJIEIH.

Bomnpoc c Beibopom otBeta Bec: 1 Pasznmen: Teer 1
Bubl MaTeMaTHYeCKHX MAIIMHHBIX MOJIEICH?

AHanoroBble MaTeMaTHYECKHE MOJIEIIN
AnroputMuYecKue MaTeMaTHYeCKUE MOJENN
[{udpoBslie MalTMHHBIE MOJIEIH

Bompoc ¢ Betoopom otBeta Bec: 1 Pazmen: Teer 1
Yro HazaBaeTcs HUPPOBOIl MaTEMaTUYECKONH MAIIMHHON MOJIENbIO?

@)

910 AJITOPUTMBI Hepa6OTKI/I BXOJHOM I/IH(I)OpMaLH/II/I B BBIXOIHYIO, 3allMCAHHBIC HA
COOTBCTCTBYIOIIUX HOCUTCIIAX.

910 COBOKYITHOCTb ypaBHeHI/Iﬁ BOCIIPOU3BOJUMBIX C TIOMOUIBIO CIICHUAJIBHO HO,Z[O6paHHBIX
QJICKTPHUYCCKUX CXEM.

OT0 MareMaTHdecKas MOACIIb aACKBATHO 0T06pa>i<a10maﬂ PCAIBHOCTDb

Bompoc ¢ Betoopom otBeta Bec: 1 Pazmen: Teer 1
Knaccudunuposars MaTeMaTuyeckue MoJienu (BbIOpaTh U3 CIHCKA)

o

O YHKIIMOHAIBHBIE MATEMATUYECKUE MOJEITH
TeopeTnyeckre MaTeMaTUYECKUE MOJEIIU
dopmabHbIE MATEMAaTUYECKUE MOAECITH
JInHelHple MaTeMaTHYeCKHIEe MOJCIIN
Hennuelinpie MaTeEMaTHYECKAE MOIEITH
JIMcKpeTHBIE MaTEMaTHYECKUE MOJEITU
AHanuTHUYecKHEe MaTeMaTHIECKHE MOJIEITH
ANTOPUTMUYECKHE MATEMATHUYECKUE MOJIETTN
JnHaMuyeckne MaTeMaTHIeCKUE MOJICITH
CraTucTUYECKHE MaTEMaTHYECKHUE MOJIETH
Pacnpenenennpie MaTeMaTUHYECKUE MOAEITH
CyrpadHbie MaTeMaTHYECKHE MOICTU

Bompoc ¢ Betoopom otBeta Bec: 1 Pazmen: Tecr 1
[IpeumyiecTBa MaTeEMaTUYECKOTO MOAECIUPOBAHUS 110 CPABHEHUIO C HATYPHBIM MOJEIMPOBAHUEM



e Bo3Mo)HOCTB npeAcKa3aHus NOBEJCHHUS MOJCINPYEMOI0 0OBEKTA C TOMOLIBIO MOJEIH.

e DKOHOMHS MaTepHAIbHBIX CPEICTB

e YHUBEpPCAJIBHOCTb, BO3MO>XHOCTb UCIIOJIb30BaTh MOAEIb JUIsl ONMCAHUS PA3IMUHBIX (PU3NUECKUX
SIBJICHUN U OOBEKTOB.

e BbIcoka cKOpOCTh MOTYYEHUS PE3ysIbTaTa MOJIEIUPOBAHUS

¢ BO03MOXHOCTh ONTUMHU3ALUKA MOJAEIUPYEMON KOHCTPYKIIMHU

o Beicokas TouHOCTB

Bormpoc ¢ Beioopom otBeta Bec: 1 Pazgen: Teer 1
Onpenenenue pacnpeaeIeHHON MOIeIH

o M3MeHeHMe BO BpeMEHU HEKOTOPOH CYOCTAHIIMM B 2JIEMEHTapHOM 00beME paBHO CyMME IPUTOK -
CTOKa 3TOH CyOCTaHIIMHU Yepe3 MOBEPXHOCTh AIEMEHTAPHOTI0 00beMa

o l3MeHeHME BO BpeMEHU HEKOTOPOM CyOCTaHIIMU B 3JIEMEHTAPHOM 00bEME PaBHO CyMME IPUTOK -
CTOKa 3TOH CyOCTaHLIMU Yepe3 MOBEPXHOCTD HIEMEHTAPHOTO 00beMa IIJIFOC YWICH TeHEepaIiy WiH
YHHUYTOXKEHUS 3TOM cyOCTaHIUU

o M3meHeHue BO BpeMEHU HEKOTOPOW CYOCTAHIIMH PABHO AWBEPTEHIIMH TUTFOC TUPPAKLIUs

Bomnpoc ¢ Bei6opom otBeta Bec: 1 Pazgen: Teer 1
KoMIoOHEHTHO-TOMOIOTHYeCKHEe MOAEIH 3TO....

o KomnoHeHTHbIe MOJIeNIH, KOTOPBIE ONUCHIBAIOT MATEMAaTHUECKUMH 3aBUCUMOCTSIMU OT/IEJIbHbIE
AJIEMEHTHI MOJICTTHPYEMOTO OOBEKTA, @ TAK)KE TOTIOJIOTMYECKHIE YPaBHEHHUSI, KOTOPbIE
B3aMMOYBS3bIBAIOT OT/IEJIbHBIC SJIEMEHTHI B LIETYI0 MOJIEIIb

o KomnoneHTHBIE MOJIENN, KOTOPBIE OMUCHIBAIOT MATEMATHYECKUMH 3aBHCUMOCTSIMH OT/ICTbHBIE
3JIEMEHTHI MOJIEIMPYEMOr0 0OBEKTA, & TAK)KE TOMOJIOIMYECKHE MOJIENIH, KOTOpble 0003HAYat0T
CTPYKTYPY MOJCIH

o KoMmnoHeHTHbIE U TONOJIOIHYECKHE MOJIENIN, KOTOPBIE OMUCHIBAIOT MATEMaTHUYECKUMHU
3aBHCHUMOCTSIMH OTJICJIbHBIC JIEMEHTHI MOJICTTUPYEMOTO 00BEKTa

Bomnpoc ¢ Bei6opom otBeta Bec: 1 Pazgen: Teer 1
OKBHUBAJICHTHBIE CXEMBI

e 0TOOpaXXarT CTPYKTYPHBIE CBOWCTBA MOJICTH U (PU3UYECKYIO CYITHOCTh YJIEMEHTOB 00BEKTa
MIPOEKTUPOBAHHUS

o OTOOpaXaloT CTPYKTYpHBIE CBOMCTBA MOJIEN O0BEKTA MPOSKTUPOBAHHS

o 0TOOpakaroT (PU3MYECKYIO CYHTHOCTh JI€MEHTOB 00BEKTA MPOEKTUPOBAHUS

Bompoc ¢ Betoopom otBeta Bec: 1 Pazmen: Tecr 1
Kakune Tpe6oBaHUs NPeIbABIAIOT K MATEMAaTHYECKUM MOJEIAM?

e TouHocTh

e DKOHOMHMYHOCTh

e AJIEKBAaTHOCTH

e YHUBepCaIbHOCTb

o Mopdonoruynocts

Bomnpoc ¢ Bei6opom otBeta Bec: 1 Pazgen: Teer 1
Yro Takoe MaTpulla MHIUAESHTHOCTH?

e onHa U3 POPM MpeaCcTaBIeHHS Tpada, B KOTOPOH YKa3hIBAIOTCS CBS3HM MEXKITy WHIMICHTHBIMH
aJIeMeHTaMu rpada

o onHa U3 (popM IpeACTABICHHUS CIyJaHBIX BEIMYMH B MAaTEMaTHUYECKOM MOJICTTHPOBAHUHT

o ojnHa u3 GopM npeacTaBiIeHUs rpada, B KOTOPOH yKa3bIBaIOTCS CBSI3U MEXKAY 3JeMEHTaMH rpada

Bompoc ¢ Beibopom otBeta Bec: 1 Pazgen: Teer 1
UYro Takoe rpad?

e CrpykTypHas MO/IeTh 0OBEKTa MPOSKTUPOBAHUS. COCTOSIIAs U3 Y3JIOB M pedep, CBAZBIBAIOIINX X

o I'paduueckoe o603HaueHNE OOBEKTA TPOSKTUPOBAHUS

o Hudposoe mpencraBieHne CTpyKTypbl 00bEKTa MPOSKTUPOBAHUS

Bomnpoc ¢ Beibopom otBeta Bec: 1 Pazgen: Teer 1
Kakue npuHIHIBI MOIEMPOBAHUS BbI MOTJIN ObI BBIIEIUTH?
e 1) [Ipuniun uapopMaMOHHOHN TOCTaTOYHOCTH



e 2) [IpuHUum OCyIeCTBUMOCTH.
e 3) [IpuHUUMI MHOXECTBEHHOCTH MOJIETIEH.
e 4) [IpuHuum arperupoBaHusl.
e 5) IlpuHuun napameTpusanui.
o 6) [IpyHIIUTT ANTOPUTMHUYHOCTH
Bormpoc ¢ Beibopom otBeta Bec: 1 Pazgen: Teer 1
Bribepere u3 mpeacTaBIeHHOTO CIIUCKA METO Il MOJCITUPOBAHUS
e JIETEePMHHHPOBAHHOE
e  CTOXaCTUYECKOE
e CTaTUYecKoe
e JIMHAMHUYECKOE
e PeanbHoe
e MbpIcneHHOe
o Harnmaguoe
o CumBonMueckoe
o TpaHCIEHJECHTHOE
o WHBAapUAHTHOE
Bomnpoc c Beibopom otBeta Bec: 1 Pasznmen: Teer 1
[Tponiecc MoaenmUpOBaHMS BKIIFOYAET CICAYIOIINE TAITBL:
e 1 otam. [loctaHoBKa 3ajauu U OIpe/eJIeHHE CBONCTB pealbHOro 00bEKTa, MO IekKAIINX
MOJICIIMPOBAHHIO M UCCIICTOBAHHIO.
e 2 rtan. KoHcTaTanus 3aTpyIHUTEIBHOCTH UM HEBO3MOKHOCTH HUCCIIEIOBAHUS PEaTbHOTO
00BEeKTA.
e 3 rtamn. Pa3paboTka, Xxoporio puKcUpyoiieil OCHOBHBIE CBOICTBA 0OBEKTA C OJIHOIM CTOPOHBI U
JIETKO MOJAOIIEHCS UCCIENOBAaHUIO C JPYTOM.
e 4 rtamn. MccrnenoBanue MOETU B COOTBETCTBHH C MTOCTABICHHOM LIEbIO (MPOBEIEHUE DKC-
MIEPUMEHTOB).
e 5oramn. [IpoBepka ajekBaTHOCTH 00BEKTA U MOZENU. Eciiu HET COOTBETCTBUS, TO HEOOXOAMMO
MTOBTOPUTH IEPBEIC YSTHIPE JTaIa .
e Ooran. [lopaboTka MojemH.
o 7 atan Pa3pabotka CAIIP na ocHOBe Moenn
Bompoc c Beibopom otBeta Bec: 1 Paznmen: Teer 1
Kak BbI JyMaeTe, 4TO OMUCHIBAET JaHHOE YpaBHEHHE?
(3necy - HekoTopas (a3oBas MepeMeHHasl, BbIpaXkaroliasi CyOCTaHIINIO (IUIOTHOCTb, JHEPTHsl, UMITYJIbC U
T.1.);
| — motoxk (a3oBOI IEpeMeHHOI;
G — cKOpOCTh TeHepaluy CyOCTaHIUY;
t — Bpemsi.)
e (OOmiee ypaBHeHHE paclpeaeeHHBIX MOJIEIeH
o Oobmee ypaBHeHHE (HOPMATBHBIX MAaKpOMOIeen
o OOmiee ypaBHEHUE JIOTHUECKUX MOJIeNeH
Bompoc ¢ Beibopom otBeta Bec: 1 Pazgen: Teer 1
1. 2.3. 4.
Kak BBI qyMaeTe, Kakoe U3 JJAaHHBIX YPaBHEHUH I BIIICTCS PaCIpeIeICHHOW MOJICTbIO 3aKOHA
COXpPaHEHUN Macchl?
o 1
o 2
o 3
o 4
Bompoc na cootBercTtBue Bec: 1 Pazmen: Tecr 1
Y CTaHOBUTH COOTBETCTBHUE.



VYpaBHeHHE pacnpeieIeHHON MOJIeNT 3aKOHA COXPaHEHHUsI MacChl
VYpaBHeHHe pacnpeeeHHON MOAENN 3aKOHA COXPaHEHUs KOJIMYECTBA IBUKEHUS (UMITYJIbCa)
VYpaBHeHHE pacnpeeIeHHON MOIeNIM 3aKOHA COXPAaHEHUS YHEPTHH

ypaBHeHI/Ie pacnpez[eneHHoﬁ MOJCJIN TCIUIOIIPOBOIHOCTHU

Bompoc ¢ Beibopom otBeta Bec: 1 Paznmen: Tecr 1
N3 xakux 37€MeHTOB COCTOUT Ipad?

e pebep
e Yy3IIOB
[ l[y]"

e  BEpUIMH
o HMHIUICHTOB
Bompoc ¢ Betoopom otBeta Bec: 1 Pazmen: Tecr 1
Kakwue cBoiicTBa uccieayemMoro o0beKkTa 0ToOpakatoT CTPYKTYPHBIE MOJIEIIH
e Tomonornueckre cBOMCTBA
e ['eomeTprUyUecKkue CBOMCTBA
e CrpyKTypHBIE CBONCTBA
Bomnpoc c Beibopom otBeta Bec: 1 Pasznmen: Teer 1

Kakas 13 npHBEIEHHBIX CXEM ABIISETCS IPUMEPOM Ipada (HOMepa HCUHUCIATh 110 TIOPSAKY)
e 13

o 1,23

o 1,2

o 1

o 2

o 3

o 2,3

T 2

Bompoc ¢ Betoopom otBeta Bec: 1 Pasznmen: Tect 2
Uro HazpiBaeTcs (hOpMaTbHON MaKpOMOIEbIO?
e Mopnenp, mojlyqaemMyro Ha OCHOBE MPOSIBJICHUSI CBOMCTB MOJICTUPYEMOTO 00bEKTa BO BHEITHEH
cpene
o Mogens mOCTpoeHHYIO U3 HOPMYIT i KPUTEPUEB OHO3HAYHOCTH
o Moaens TOCTPOECHHYIO HA OCHOBE AaHAIUTUYECKUX 3aBUCUMOCTEN
Bomnpoc ¢ Betoopom otBeta Bec: 1 Paznmen: Tect 2
@opManbHBIE MAKPOMOIEIN
e DTO MOJENH, MOTy4aeMbIe Ha OCHOBE MPOSBIICHUSI CBOMCTB MOAECIUPYEMOTO OOBEKTa BO BHEIITHEH
cpene (kuObepHEeTHYECKUM YSPHBIA SIIHK )
o DTo MoJenH, mojiyuaeMble Ha OCHOBE PErpEeCCHOHHOIO aHAIN3a dKCIIEPUMEHTABHBIX JaHHBIX
o OTO0 MOJIENH OTOOPAKAIOIINE CTPYKTYPY MOJCITUPYEMOT0 0OBhEKTa
Bompoc ¢ Betbopom otBeta Bec: 1 Pasznmen: Teer 2
Urto npeAcTaBisioT cOO0H JTOTUYECKHE MOJIEITH?
e CoueraHue ypaBHEHHI COCTaBICHHBIX U3 OYJIEBBIX QYHKIIHHA OTPaXKAIOIINX JTOTHUECKYIO
CTPYKTYpY 00bEKTa MOJIETUPOBAHUS
o CoueTanue ypaBHEHUN U TPAHUYHBIX YCIOBHM OMUCHIBAOIINX (PU3NIECKYIO CYIITHOCTh 00BEKTa U

€ro JIOTUYECKYIO CTPYKTYPY
o Coueranue ypaBHEHHUH U IPAaHUYHBIX YCIOBHM OMHUCHIBAIOIUX (PU3UYECKYIO CYIIHOCTh 00BEKTa



Bomnpoc ¢ Betbopom otBeta Bec: 1 Pasznmen: Teer 2
Kaxum 06pa3om nmonyyaroT (hakTOpHbIE CTATUCTUYECKHE MaKpOMOIeIn?

o Ilyrem perpecCMOHHOrO aHauM3a 3KCIEPUMEHTAIbHBIX JAHHBIX HA OCHOBE IJIAHUPOBAHUS
JKCIIEPUMEHTA

o Ha ocHOBe TUTaHUPOBAaHUS SKCIIEPUMEHTA

o [Ilyrem perieHus aHaTUTUYECKUX YPaBHEHHIA

Bomnpoc ¢ Betoopom otBeTta Bec: 1 Pasznmen: Tecr 2
Haznauenue MaTpuilbl IUIaHUPOBAHUS SKCIIEPUMEHTA?

° MaTpulbl IJIAHUPOBAHUA SKCIICPUMCHTA ITPECAHA3HAYCHDBI IJId OpraHru3aluu IMPOBCACHU A
HKCIIEPUMEHTOB, YMEHBIICHHS UX KOJIMYECTBA MPHU JI0CTATOYHON MH(POPMATUBHOCTU
npeaHazHauCHbI JJIA pacd€Ta CTOMMOCTHU SKCIICPUMCHTORB
MaTpHUILIbI TNIAHUPOBAHUS IKCIIEPUMEHTA IIPeIHA3HAYCHBI 1JIsl OpraHU3aI[|H POBEICHUS
OKCIICPUMCHTOB, YMCHBIICHHWA UX KOJIMYCCTBA IIPU [[OCTaTOLIHOI\/'I I/IH(I)OpMaTI/IBHOCTI/I n 11
pacuera CTOMMOCTH SKCIIEPUMEHTOB

Bormpoc ¢ Beibopom otBeta Bec: 1 Paznen: Tecr 2

Kakoii 351eMeHT Teopuu 1o100usl XapaKTepu3yeT NaHHBIH PUCYHOK?
e TreoMeTpHYEcKoe Iojolue
o Tnoxobue PU3NUECKUX MOJICH
o MaTeMaTH4ecKoe moaooue

Bomnpoc c Beibopom otBeta Bec: 1 Paznen: Teer 2

Kak BbI JyMaeTe K KakoMy TUITY MOJIeJield OTHOCUTCSI JaHHOE ypaBHEHUE?
o Jlornueckas Mmoaenb
o ®opmanbHas MAaKPOMOJIEIh
o pacmpeselieHHas MOJIENb
o KOMIIOHEHTHO-TOIOJIOTUYECKasi MOJIENb
Bomnpoc ¢ Betoopom otBeta Bec: 1 Paznmen: Tect 2
Y=b0 + blql + b2q2 + b3q3 +b4qlg2 + b5q2q3....

K kaxomy Tumy mMojieneil OTHOCUTCSI JAHHOE YpaBHEHHE?
o JoruYecKas MOJenb
e (opmasibHast MAaKPOMOJIEITb
o pacmpeseneHHas MOJIeNb
o KOMIIOHEHTHO-TOIOJIOTUYECKasi MOJIENb
Bompoc c Betbopom otBeta Bec: 1 Paznen: Teer 2
Nmeem 3 uzmeHsieMbIX (pakTopa XapakTEpPU3YIOUIUX sIBJICHUE WK Tporiecc. CKOIbKO IKCIIEPUMEHTOB
HE00XO0IMMO MPOBECTHU IS MOJIyUYEHUsI TOTHO(PAKTOPHON MoAenn?

o 3
e 8
o 16

Bomnpoc c Betbopom otBeta Bec: 1 Pasznmen: Teer 2
Nmeem 5 nu3mensieMbix (pakTopa XxapakTepu3yIONINX sBleHue i nporecc. CKOIbKO IKCIEPUMEHTOB
HEO0OXOMMO MPOBECTH YISl MOTYyUEHHUS MOTHOPAKTOPHOU MOJEITH?

o b

o 10

o« 32
Tect 3

Bompoc ¢ Beibopom otBeta Bec: 1 Paznen: Tecer 3
B 9eM cOCTOUT CyTh YHCIIEHHOTO IMOUCKA PEIICHUH YPaBHCHHI METOIOM ITOJIOBHHHOTO JICJICHUS
(duxoromum)?

10



e B noucke nHTepBasia U30JIALUN KOPHS U MOCIEA0BATEIHHOM JEJIEHUHU 3TOr0 HHTEepBajia ¢
MpUOTHKEHUEM K KOPHIO YPaBHEHUS C ONPEIEIICHHON TOYOCTHIO
o B nmoucke unTepBana U30aAUUN KOPHS
o B nosioBUHHOM JieJIeHUH 111ara MOMCKa HHTEpBaia U30JISILIUI
Bomnpoc ¢ Beibopom otBeta Bec: 1 Paznen: Teer 3
Kaxkue BbI 3HaeTe METObI BBIYMCIICHHS MOJIEEH?
e AHaTIUTUYECKHE METOIbI
e UYucreHHble METOIbI
e Merox BO3MyLIEHUI
o TpaHUEHAEHTHBIN METO
Bomnpoc ¢ Beibopom otBeta Bec: 1 Paznen: Teer 3
B dyem cocTOUT CyTh YHCIIEHHOTO MOUCKA PENICHU YpaBHEHUN METOJIOM X0p?
o B nowucke nHTEepBana U30IAIUU KOPHS U MOCIEI0BATEIIbHOM JIEJICHUU 3TOT0 HUHTEpPBAJia C
MpUOTHKEHUEM K KOPHIO YPaBHEHHS C OIPEEICHHON TOYOCTHIO
o B nowucke nuHTepBana u30IAIUU KOPHS
e B nocienoBaTenbHOM NPUOIMKEHUH K KOPHIO YPAaBHEHUS JAeIEHUEM HHTEPBAIA U30JISIUH
XOPOJI0H
Bomnpoc ¢ Beibopom otBeta Bec: 1 Pazmen: Teer 3

Kaxoit meTon pemienus aredpandeckux ypaBHEHUN WLTFOCTPUPYETCS Ha JAHHOM PUCYHKE?
e Metoa xopn
o Mertox kacarenbHbIX
o Meron quxoromuun

Bomnpoc ¢ Beibopom otBeta Bec: 1 Pazmen: Teer 3

Kakoit meron perienus anredpanyeckux ypaBHEHUM WLTIOCTPUPYETCs Ha JaHHOM pUCYHKe?
o Meron xopn
e Metoa KacaTenbHBIX
o MeTtoa NOTOBUHHOTO JICIICHHUS

Bomnpoc ¢ Bei6opom otBeta Bec: 1 Paznen: Teer 3

Kaxoit meTon pemenus aredpandeckux ypaBHEHUN WUTFOCTPUPYETCS Ha JAHHOM PUCYHKE?
o Merox xopx
o Metox kacarenbHbIX
e MeTo MOJOBUHHOTO JIeNeHUS (AUXOTOMHUN)
Bompoc ¢ Beioopom otBeta Bec: 1 Pazmen: Teer 3
Kakue MeToabl YMCIEHHOTO pelIeHUsI NHTETPAJIOB Bl 3HaeTe?
e Meroxa npsAMOYrOJILHUKOB
e Meronx Tpaneuuun
o MeTtox rpaiueHTHOrO CITyCcKa
o Meroa Herorona-JleiitOuuna
Bormpoc ¢ Beibopom otBeta Bec: 1 Paznen: Teer 3

Kak BbI fymMaeTe, Kakoil METOJ YMCIEHHOTO MHTErPUPOBAHUS NIUIIOCTPUPYET JaHHBINA PUCYHOK?
e MeToxa NpsAMOYTOJIBHUKOB
o Merox quxoromuun
o Meron Tpaneunun

Bomnpoc ¢ Bei6opom otBeta Bec: 1 Paznen: Teer 3

Kak BEI AyMacTe, Kakoi METOJ YHCISHHOI'O HUHTCIPUPOBAHUA UIUIIOCTPUPYECT JIaHHBIN pI/IcyHOK?

11



e Meron Tpanenuu

o Merox npsAMOYroJILHUKOB
o Meroa kacaTenbHbIX

Bormpoc ¢ BeiOopoM oTBeTa

Kakwue MeTopl uncieHHoro pemienus auddepeHnanbHbIX YpaBHEHHH BBl 3HaeTe?

e Meron Ditnepa

Bec: 1 Pasmen: Tecr 3

e Meron Pynke-Kyrra

o Meron Tpaneuuu

Ipoduis 1

IIpodunian TectupoBanust

ITapameTpbIl

Buvibop éonpocos

ITo 9 u3 kaxaoro pazaena
[TepemerBaTh BOIPOCHI

Ozcpanuuenue epemenu

35 muH.

IIpoyecc mecmuposanus

. Paspewmnts ncripasienue
OTBETOB

Buo skpana mecmupyemozo

Paspemuts 0630p Bompocos

Mooughuxamopol

HepeMemuBaHne BapHaHTOB OTBE€TOB

PesyabTarhl

Obwas unghopmayus

Hror B porieHTax
OreHka

IIIxana oeHoK

Huoienas epanuya, %

Ouyenka

0

Hezauer

56

3aueT

3.3. TunoBble 3alaHusl 1JIsl BBINIOJTHCHHUSA MPAKTHYCCKUX 3aJaHuH U pacquHO-rpa([mqecKux paﬁoT

3ananue 1.

IIpocTbie BhIYKCIEHHS ¢ HCIOIb30BaHHeM nporpammbl MathCad.
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3
3
= V-£
o
1= 2
s E ﬁ H=mrl
2
3
R= |—
AT = il-':n:-E'.3
Pttt 3
3
a = W
a=1.42

3aganue 2.
du3nyeckue BHIYUCIEHHUS ¢ UCIOJIb30BAHNEM eIMHHUIl U3MePeHUs

M1 = ¥5-wratt
M2 = 200hsratt
W= 1400 Wa;
m

T1:=(20 + 27TH-K  T2:=(30 + 2THK

o= 57 oAt
mz-K4
|[N2-T14— w112
a1 =
W I:T24— 14

_ WLME - M1 - EI'-I:NE-T14 - H1 -T24j|

22
o VA I:TE4 - T14:|

31 = D.jﬁgmg 532 = 1.5141112
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3aganue 3.
BekTopsl 1 MAaTPHIIBI

12 2 1

M=]2 8 1 Ve=|1
A

21 - 1

L = eigenvals(LD)

F.037
L=| 1204
2344

AS".{E'D} = eigen‘vec[M . Ltljl

S{l} = eigen‘vec[M . Ll)

S{g} = eigen‘vec[M . Li]

1

T=1]1
Ay
1
Givet
aT=V
1.43
Find(T) = | 0.836
0.334

3ananue 4.

AHaJIUTHYeCKHE BbIUMCIECHUS
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CHwrern
I0 + IZ2 = I4
I1 =12 + I3
RFER-I1 + RO-I2 — RO-IO =0

RO-1Z + RO-I4 — RO-I3 = 0
RO-I0 + RO-I4 = E
E-RO + 3-E-RR
3 RO® + 5 RR RO
4.E
3RO + 5-RR
E-R0 — E-RR

FindcI0 11 12,15 14 —»
il - 3.RO0° + 5.RR-RO

5-E-F0 + E-RER
3RO + 5-RER-EO
2-E-R0O + 2-E-RE

3-1?.!32 + 3 RE-RO

3ananue 5.
ITocTpoenune rpagpukon
gx:] = hEI + bl-x
Tpadiem
2':' 1 1 1 1 L
10
I:I —
- 10 ! ! ! ! I
-40  -20 0 20 40 ali]
—— TpacCHpOEEa |
TParCHPOEEA 2
3ananme 6.

ITocTpoenue TpexMepHbIX rpa)uKoOB



1=3
d=2 +
i=10. 100 ji=0.100
- 2-ar
B.o=1 = e —
1 100 ch ! 100
1 1
1
F(x) = —-ill:xz - 1:'
Zhy dx

2-1 1
i = | - -P(005(¢))|

(300 ,¥0,Z0)

3aganme 7.

Pemienue nudepeHuanbHbIX YPaBHeHU
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yv=0
Tix,v) = ¥t oo

a= 0

b= 12m

K:=10

Z o= thfied(y.a, b KT

0 1

0 0 0
1 1.885 0.166
2 3.77 -2.46
3 5.655 1.446
4 7.54 3.993
5 9.425| -5.472
& 11.31| -2.075

Z=|7 13.195 9.215
g 15.08| -3.681
g 16,965 | -9.362
10 19.85| 11.025
11| 20735 4,008
12| 22619 -15.962
13| 24.504 5.918
14| 26.389| 14.727
15| 28.274
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4. Tlpouexypbl OLleHUBAHUS 3HAHU I

OrneHKa 3HaHWA, YMEHUM, HABBIKOB, XapaKTepU3YIOIIas 3Tarnbl (POPMUPOBAHUS KOMIIETCHIUHN 110
mucuuiinHe «Matematudyeckoe MojenupoBaHue Ha DBM»y, ocyiecTBiseTcs B XO0JI€ TEKYIIEro H
MPOMEKYTOUYHOTO KOHTPOJIS.

OObexkTamMM OLICHUBAHUS IIPU TEKYILEM KOHTPOJIE SBISIOTCA:

e yueOHAs MUCHUIUIMHA (AKTUBHOCTh HAa 3aHSATHUSX, CBOCBPEMEHHOCTH BBITIONHEHUS YUCOHBIX
3aJIaHMMH, ITOCENIAeMOCTh BCEX BUIAOB 3aHATHH 10 TUCIMILIUHE);

® CTENEHb YCBOCHMS TEOPETUUECKUX 3HAHUN;

® YpPOBEHB OBJIAJCHHS MPAKTUICCKUMU YMEHUSIMU U HaBBIKAMH 110 BCEM BUAaM yueOHOM paOOThI;

® pEe3yJbTaThl CAMOCTOSATEILHON PaOOTHI.

Texymas arrectanus CTyIE€HTOB MPOM3BOJUTCS B TUCKPETHbIE BPEMEHHbIE MHTEPBAJIbI JIEKTOPOM U
npernojiaBaTeseM (M), BEAYILIUMH NPAKTHUECKUE 3aHATUS IO AUCLHUIUIMHE B CIEAYIOUMX hopMmax:

e 3ammra pacyeTHO-rpadu4ecKux padort;

e 3amuTa BHIIOJHEHHBIX IPAKTUYECKUX padoT;

e TectupoBaHue;

[IpomexyTouHasi aTrecTanus MO JUCHUIUIMHE «Marematuyeckoe MozenupoBaHue Ha DBM»
MPOBOJIUTCS B COOTBETCTBHUU C YYE€OHBIM IIJITaHOM B (opMe B BHUIE TECTUPOBAHUS U C YUYETOM
pE3yNbTAaTOB  BBHIMIOTHEHUS pacueTHo-rpaduueckux paboOT, TEKYyIIero TECTUPOBAHUA M 3alIUT
MpaKTUUeCKUX 3aHsATHH. CTyIeHTHl TOMYCKAeTCss K 3a4eTy IO JUCHHUIUIMHE B CIIy4ae BBIMOJHEHUS
pacueTHo-Tpaduueckux paboT U TecToB. B ciydae Hanmuuus y4eOHOW 3aJ0JDKEHHOCTH MO TEKYIIeH
YCIIEBAEMOCTH  CTYACHT CaMOCTOSITEIbHO  OTpadaThiBaeT 0OO0pa3oBaBIIYIOCS  3aJ0KEHHOCTh U
JIOTIOTHUTEIFHO OTYUTHIBAETCS TIEpe]] MPEToiaBaTeNieM B YCTaHOBIEHHOM UM (hopme.

ITapameTpbl KOHEYHBIX TECTOB

TecTtupoBanue MNPOBOAUTCS K KOMIbIOTEpHOM Kiacce kadenapsl «TexHomorus mpous3BOACTBA
aBUAIIMOHHBIX JBHUTrareneil» B TecToBod mporpamme. [Ipemmaraercs 3akpbiTas ¢opMa  TECTOBBIX
3aganuid. [lpemmaraeMpie CTylIeHTaM 3aJaHUs OTBEUAIOT OCHOBHBIM TPEOOBAaHUM K TeCTaM KOHTPOJIS
3HAHUMN: BaJIMJHOCTb; OMPEIETICHHOCTh (0OIIEMOHIATHOCTH); MPOCTOTA; OAHO3HAYHOCTh; HAJC)KHOCTbD.

Kommiekt coctout u3 44 BorpocoB. Ha OTBETHI CTYJEHTY OTBOJUTCS JTMMUT BPEMEHH B pacyeTe
1.3 muH Ha onuH Borpoc. [1o ucTeueHuto BpeMeH! TeCTUPOBaHUE MPEeKpalaeTcsi aBToMarnyecku. Jlanee
BBICTABJIACTCS 3a4eT, HEe3a4eT..

COOTBETCTBHE PE3YIbTATOB TECTUPOBAHUS KAYECTBEHHOMN OLICHKU

56-100% Menee 56%
3a4TEHO HE 3a4TEHO
CocraBuTenb C.B.babun
(monuck)
« » 2015 .

18





