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1 I_Ie.]'ll/l H 3aJa4Y1 OCBOCHHMU JHUCHUIIINHBI

[ensimu OCBOEHUS TUCHUILIMHBI (MOAYs) «MaTemaTHueckoe MOJAECTUPOBAHUE) SBISETCS U3Y-
YEeHUE MPUHILUIIOB MOCTPOCHHUS MOJENel Mo (hopMan3aluy U alrOPUTMHU3AIMH TIPOIIEcCOB 00paboT-
K# uH(pOpMalLny, a Takke GU3NUECKUX, SKOHOMHUUECKUX U JIPYTHX MPOLECCOB.
Jnst TOCTHXKEHHS TOCTABIEHHOM LIENH B Kypce «MaTteMaThuuecKoe MOAECIMPOBAHUEY PELIAIOTCS
3a/1a4u:
— MW3yYECHHE TECOPHUHU MATEMaTUYECKOIO MOJEIMPOBAHUS, BUIOB MATEMATHYECKUX MOJCIIECH, Ma-
TEMAaTUYECKUX METOJIOB MOAEIUPOBAHNS; IUIAHUPOBAHUE UMUTALMOHHBIX SKCIEPUMEHTOB C MOJIe-
JIAMU;
— H3y4YEHHE METOJOB MOCTPOECHUS MOJIENIEH U IPOBEPKHU UX aI€KBATHOCTH;
— pealu3alMio aIrOPUTMOB MO IMOCTPOCHUIO CTATUCTUYECKUX MOJENEH Ha OCHOBaHUU HKCIIEpH-
MEHTAJIbHBIX JJAHHBIX;
— IPUMEHEHHME MOJEIICH U METOJOB JUIS aHAJIN3a, PACYETOB, ONTUMHU3ALUHN IETEPMUHUPOBAHHBIX
U CIIy4alHBIX SIBJICHUM U IIPOLECCOB.

2 MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl OATOTOBKH 0aKaJiaBpa

Huctunnuna b1.b.14 «MaTtemaTudyeckoe MoIeTMPOBaHUE» BXOIUT B 0a30BYIO YacTh 0yioka 1 oOpazo-
BaTEIILHOW MIPOTPAMMBI.

W3yuenne MuCHMILIMHBI 0a3upyeTcs Ha CIEAYIONIMX Kypcax: TEOpHsS M INpakTHKa 00paboTKH
uHpOpMAIIMY, MAaTEeMaTHKa, TEOPUsl aJIrOPUTMOB, IPOTPAMMUPOBAHUE, YUCICHHBIE METOMBI, (PU3UKA.
HI/ICIII/IHJII/IHa SABJIACTCSA HpeI[IHGCTBYIOHICﬁ JId U3YYCHUSA JUCHUILIINH HeﬁpOKOMHBIOTepHBIe CHUCTEMBI
Y HayYHO-HCCIICI0BATEIILCKON pabOThI CTYICHTOB.

3 Komnerenuun ody4yarouierocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS M CHHUIIJIMHBI (MOIYJIfA)
U IUVIaHUpYeMble Pe3yIbTaThbl 00y4eHHs

B pe3ynbpTare ocBoeHHS TUCHUIUIMHBI (MOyIsi) «MaTeMaTndeckoe MOACIUPOBAHNE) 00 yUaArOIIHICS
JIOJKEH 0071a1aTh CIeIYIONIMMH KOMITETEHIHSIMHU:

CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUEHHs

KOMIICTCHIIN U

IIK-3 cnnoco0HoCTH 000CHOBBIBATH MPUHMMAaeMble MPOEKTHBIE PellleHusl, 0CYIIeCTBJSThH MOCTa-
HOBKY M BBINOJHATH IKCIIEPUMEHTBI 110 IPOBEPKe HX KOPPEKTHOCTH H 3 (PeKTUBHOCTH

3HaTh TEOPUI0 YHMCIECHHOTO JKCIEPUMEHTa U KOMIBIOTEPHOTO MOJAEIUPOBAHUS, €r0 0CO-
OEHHOCTH

Vmers MPUMEHHTH 3HAHUS K MPOCTSHINMM 33JjauaM, pacio3HaBaTh dPPEKTUBHOE pEIICHUE
ot HeadekTuBHOTO. [IpOBEepKa aIeKBAaTHOCTH CO3/IaHHOM MOJIETIH.

Bnaners CIIOCOOHOCTBIO TTPOBEJICHUST YHCICHHOTO JKCIIEPHMMEHTAa W aHall3a Ha €ro OCHOBE,
OIICHMBATh 3HAUMMOCTh U MTPAKTHYECKYIO MTPUTOJHOCTh MOJYYCHHBIX PE3YIbTATOB.

JANK-1 ucnoab3ysi OCHOBHbIE 3aKOHBI €CTeCTBEHHOHAYYHBIX JUCHUILIMH B MPodeccuoHalbHOM
AECATECJIBbHOCTH, IPUMECHATHL METOABI MATEMATHYECCKOI0 aHA/IM3a U MOACTUPOBAHUA, TECOPETHYC-
CKOI'0 M IKCIIEPUMEHTAJIbHOI0 HCCJIeI0BAHMS.

3HaTh OCHOBHBIC OIIPCACIICHUA U IMOHATHA MCTOAOB MAaTCMATHUYCCKOI'0 aHAJIM3a U KOMIIbIO-
TEPHOI0 MOJCINPOBAHNA.

YMmeTh MNPUMCHATH OCHOBHBIC 3aKOHLI CCTCCTBCHHOHAYYHBIX AUCHUIUINH, UCIIOJIb30BATh MC-
TOAbl MAaTEMATUUYCCKOIO aHaIM3a WU MOJACIUPOBAHHA B TCOPECTUUCCKOM M ISKCIICPH-
MCHTAJIBHOM HCCJICAOBAHHH.

Bianers croco0amMy yMEHUSIMH TIPUMEHSTh COBPEMEHHOE MTPOrpaMMHOE OOeCTIedeHHE IS 3a-
Jlad MOJEJTUPOBaHMs B TPO(ECCHOHATLHON AEATEIbHOCTH.




4 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOYJISA)

OO6m1ast TpyI0eMKOCTh TUCIHMIUIMHBI COCTABIISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM YHCIIE:

KoHTakTHas padora — 10,9 akaz. yacos:
ayJIUTOpHas — 8 aKaj. 4acos;
BHeaynuTopHas — 2,9 akaJ. 4acos

camocTosTenbHas padora — 124,4 akan. 4acos;

MOJITOTOBKA K dK3aMeHy — 8,7 akaJl. 4acoB.

1
AynutopHas s ’g >§
KOHTaKTHas paborta | & © = =
8 dopma TEKyIIEero KOH- &=
o (B akax. yacax) 2T . > e 5
Paznen/ Tema =y = Bun camocrosTenbHOM TPOJIs YCIIEBAEMOCTH U 2 55
JUCLIUTUIMHBI & D | ow| &S paboThI IIPOMEKYTOUHON aTTe- = 5 5
= | §E|EE| ¢ a Eop
=1 o= = g (H) ) craiumn = ) E
= Lg E CMS T Q S = X
2 8 c | & CES g o
= o S @) O M
Paznen 1. Teopust mogeneit u mogenupo- | 3
BaHUs, 0OCOOEHHOCTU MaTeMaTUYeCKUX U
MH(OPMALIMOHHBIX MOJIeNIeN
1.1 Pa3Butue noustus Mojenu. CrocoOsl 0,5 10 |1. [Touck nOMONHUTENBHOM I1K-3-3yB,
BOIUJIOIIEHUS MOJIETIEH. MH(pOpMaLIUU 1O 3a/laHHOM JIIK-1 -3yB
TEME.
2. CaMOCTOATENBHOE U3YYe-
HUe y4eOHOI TuTeparypsl.
3. Pabora ¢ 31eKTpOHHBIMH
O6ubIMoTEeKaMu.
1.2 CooTBeTCTBHE MEXKTY MOJIETBIO U 0,5 10 |1. Pabora ¢ 3eKTpOHHBIMH [TK-3-3yB,
OpPHUTMHAJIOM, CXOJICTBO U paziuuue. [To- O6ubinorexkamu. JTIK-1-3yB
HSTHE aJICKBAaTHOCTH MOJICITH. 2. CaMOCTOSTENIBHOE U3yYe-
HUE y4eOHOI TuTeparypsl.
1.3 OcoGeHHOCTH MaTeMaTUYeCKUX U UH- 0,5 14,4 |1. PaGota Cc 31eKTPOHHBIMHU [1K-3-3yB,
dhopmarmoHHbIX Mojaenel. X Bo3MOkHO- ONOIMOTEKAMH. JIIK-1-3yB
CTHU U OTpaHHYECHHUS. 2. CamocrosTenbHOE U3yde-
HUE y4eOHOU JIUTepaTyphI.
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1.4 Dranbl MaTEMaTUYECKOTO MOAEIUPO- 0,5 - 10 |1. Bemonuenue koutpoabHoii |[IpoBepka kouTpons- |[1K-3-3yB,
BaHus. Onepanuu Haji MaTeMaTHYECKUMU paboTsl Nel. HOM paboThl Nel. JIIK-1-3yB
MO/JIEJISIMU. 2. CamocrosTenbHOE U3yde-
HUE y4eOHO JINTepaTyphl.
Hroro no pazneny 2 44 .4
Paznen 2. Marematuyeckue MoJeNu A7 3
OIMCAHMS TEXHOJOTHYECKUX, IKOHOMUYE-
CKUX U Ouojyiornueckux nporeccos. MH-
(hopMaIMOHHBIC MOJICITH.
2.1 Ananus MoaenupyeMoi CUCTEMBI. 1. Pabota ¢ 31eKTpOHHBIMU [1K-3-3yB,
WHudopmanoHHbIe MOJIENN AJISl ONTUCAHUS OoubsimoTexkamu. JIIK-1-3yB
IKOHOMMYECKHX ITPOLIECCOB. 15 |2. CamocTodTenbHOE U3yyde-
HUe yueOHOI nuTeparypsl
2.2 IIpumepsl Mozesel Ui OTIMCaHUS 0,5 2 1. ITogroroBka k BeimosiHe-  |JIaboparopnas padora |I1K-3-3yB,
TeXHOJIOTH4YeCcKHuX nporeccoB. OreHka Huto J1.p.Nel. Nel. JIIK-1-3yB
MPUTOJJHOCTH CO3/1aHHOU MOJIEeNH, ee 2. ITouck 10MOTHUTEIBHON
ajanTamus v OlleHKa yCTOMYUBOCTH. 15 |undopmanuu no 3agaHHON
TeMe.
3. CamocTOsATEIEHOE U3yUe-
HUE y4eOHOI TuTeparypsl.
2.3 [Ipumepsl MofeNIEH 711 OTTCAHUS 0,5 2 1. IToxgroroBka k BemoaHe-  |JlabopaTopHas padora |[1K-3-3yB,
OmoJsiorm4eckux npoueccos. OneHka 10 |HHIO 1.p.Ne2. Ne2. JTIK-1-3yB
MPUTOAHOCTH CO3/TaHHOW MOJIENH, €€ 2. CaMocCTOSTENBHOE U3YYe-
aJlanTanys U Ol[eHKa YCTOMYMBOCTH. HUe y4eOHOI JIuTeparypsl.
Hroro no pasneny 1 4 40




AynutopHas

KOHTaKTHas paboTta
(B akaz. yacax)

@®opMa TeKylero KoH-

1
27 5
< o)
R Q or) =
g s I =
Q o) g o b ==
Paznen/ Tema 2 5 Bun camocrositenbHON TPOJIS yCIIEBAEMOCTH U 2 5 =
JVCLIATUTHHEI & < | g ow| & B paboThI MIPOMEKYTOYHOMU aTTe- = S qE
= 8 E |EE g & CTalyu ° & z
= | S5 |25 2: -
2 S s |28 2o S
= = S 7
Paznen 3. CocraBieHue JTOrUCTUYECKHUX, 3
CTOXAaCTHUYECKUX U IMHUTAIIHOHHBIX MOJIe-
JIeil 1 KOMIIbIOTEPHOE MOJIEIMPOBAHUE
3.1 [loctpoenue, 0cOOEHHOCTH MPHUMEHE- 0,5 20 1. PaboTa ¢ 21eKTpOHHBIMH [1K-3-3yB,
HUS U COCTaBJICHUS JIOTUCTUYECKHX, MO- O6ubnuorekamu. JIIK-1-3yB
nernen. 2. CaMOCTOSITENILHOE HU3YyYe-
HHE y4eOHOM JUTepaTyphl.
3.2 Ilpumepsl JIOTUCTUYECKUX, CTOXACTH- 0,5 20 |1. Bemonnenne koHTpoabHOM |[IpoBepka konTposb-  |[1K-3-3yB,
YeCKNX U UMUTALMOHHBIX MOAEIIEH. padoThr Ne2. HOM paboThI Ne2. JIIK-1-3yB
2. CaMOCTOATENIBHOE U3YYe-
HUe yu4eOHOI IuTeparypsl.
HTroro no pasneny 1 40
HTroro no kypey 4 4 124,4 DK3aMeH
HToro mo tucuunjimnHe 4 4 124,4




5 OBPA3OBATEJIBHBIE I UTH®OPMAIIMOHHBIE TEXHOJIOI'NHN

1. TpaguunoHHbIe 00pa3oBaTe/bHbIC TEXHOJOIMH, OPUEHTUPOBAHHbBIE HA OPraHU3aIHI0 00-
pa30BaTENbHOIO NPOLECCA U IIPEANOJIATAIONIYI0 IPSIMYIO TPAHCISALUIO 3HAHUI OT IIpenojaBare-
75 K CTYACHTY.

®opMbl Y4eOHBIX 3aHATHIH € HCIOJIB30BAHNEM TPAAUIIMOHHBIX TEXHOJIOTHIi:
WNHudopmannoHHas JIeKuus — Mociae10BaTelbHOE U3JI0KEHHE MaTeprala B TUCIUIIIIMHAPHOH J10-
THKE, OCYILECTBIIIEMOE IPEUMYIIIECTBEHHO BepOaIbHBIMU CPeACTBaMH (MOHOJIOT IIperno/iaBare-
).

[TpakTHyeckoe 3aHsATHE, TIOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI U HAaBBIKOB 110 IIPEI0-
KEHHOMY AJITOPUTMY.

2. TexHojioruu nNpo61eMHOro 00y4eHusi — OpraHu3aIus 00pa3oBaTEIbHOTO MpoLecca, KOTopas
IpeArnonaraeT NOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JJaHUE YUEOHBIX MPOOIEMHBIX CUTYaALUl
JUIsL CTUMYJIMPOBAHUS aKTUBHOM IIO3HABATENIbHOM 1E€ATEIBHOCTH CTYACHTOB.

DopMbl yUeOHBIX 32aHATHIA € HCI0JIb30BAHMEM TEXHOJIOTHIl IPO0JIEMHOr0 00y4eHH I :
[IpakTudeckoe 3ansTHE B POpPME MPAKTUKYMA — OpraHu3aus yueOHoi paboThl, HapaBIeHHAS
Ha pellieHNe KOMIUIEKCHON yuyeOHO-103HaBaTeNbHOH 3a1aun, TpeOyroIleH OT CTyIeHTa IpUMe-
HEHUS KaK HayYHO-T€OPETUYECKUX 3HAHUMN, TaK U MPAKTUYECKUX HABBIKOB.

3. UHTepaKkTHBHBIE TeXHOJOIMHU — OpraHu3alus 00pa30BaTEIbHOIO Mpoliecca, KOTopas mpes-
110JIaraeT akTUBHOE U HEJMHENHOE B3aUMO/IEHCTBHUE BCEX YUACTHUKOB, JOCTHKEHHUE HA 3TOM OC-
HOBE JINYHOCTHO 3HAYMMOTI0 JJIsl HUX 00pa30BaTelbHOIO pe3ysbTara.

®opMbl YU4eOHBIX 3aHATHH C HCIOJIB30BAHMEM CIIENNATU3NPOBAHHBIX HHTEPAKTUBHBIX
TeXHOJIOTHI1:

Jlexuus «oOpaTHON CBA3M» — JIEKLIMUSI—TIPOBOKaLKs (M3J10KEHHE MaTepyalla C 3apaHee 3allaHu-
POBaHHBIMU OLIMOKaMHU), JIEKLIUA-0ece1a, IEKIUA-TUCKYCCUs, JIEKIUA-TIpecC-KOH(PEepeHIIHSL.
CeMuHap-IUCKycCHs — KOJUIEKTUBHOE 00CYXI€HUE BOIIPOCOB, ITPOOJIEMBI, BbISIBJICHUE MHEHUI B
IpYyIIIE 110 TEME HAYYHOT'O MCCIIEA0BAaHUS CTYIEHTOB.

4. UndopManuOHHO-KOMMYHHKAIHOHHBbIE 00pa30BaTe/bHbIe TEXHOJIOTMH — OPTaHU3alNs
00pa3oBaTeNLHOrO MPOIiecca, OCHOBAHHAs HA IPUMEHEHUH ITPOrPAaMMHBIX Cpe/l U TEXHHUECKUX
CpeaCTB paboThI ¢ MH(pOpPMaLIMEN IO TeMe HayYHO-HCCIIEI0BAaTENbCKON pabOThI CTYACHTOB.
®opMbl Y4eOHBIX 3aHATHI C HCI0JIB30BaHNEM HH(POPMAIIHOHHO-KOMMYHHKAIMOHHBIX
TEXHOJIOT U

Jlexuus-Bu3yanusanus — U3J0KEHUE COACPKAHMSI COIIPOBOXKIAETCS NPE3EHTaluel U BUIeOMa-
TepHaJIoB 1o KypcaM «MaremaTuueckoe MojienupoBanue» u «KoMmnproTepHoe MoenupoBa-
HUE.

6 YAEBHO-METOJNYECKOE OBECNEYEHUE CAMOCTOSITEJILHOM PABOTBI
OBYYAIOLIUXCS

[To mucnummHe «MaTeMaTH4ecKoe MOACINPOBaHNE» PETyCMOTPEHA ayJUTOPHAS U BHEAY U~
TOpHAsi CAMOCTOSITENIbHASL pa00Ta 00YyJaIOIINXCSI.

AyIuTOpHAs CAaMOCTOSATENIbHASI Pab0Ta CTYACHTOB MPEAIOJaraeT BHIIOIHEHHE JIA00PATOPHBIX
pador.

BHeaynuTopHasi caMmocTosiTenbHas paboTa CTYJACHTOB MPEAINOoJaraeT BHIIOJIHEHHE KOHTPOIbHBIX
pador.

Ilepeuensv nadopamopnuix padom:

1. Ananuz mooenupyemou cucmemol. Hnghopmayuonrnvie mooenu 0Jisi ONUCAHUSL IKOHOMUYUECKUX
npoyeccos.
2. Cmoxacmuyeckue u UMUmMayuoHHvle MOOEU.



Ilpumepnaa memamuka KOHMPOAbHHIX PAOOM:
Koumponsnan paboma Nel. Mooenuposarue mexnonocuseckux npoyeccos. Hucienuwiii sxcne-
DpUMeHmM.

1. Onpenenure, ¢ KAKUM YIJIOM CEKTOP TpeOYyeTCs BhIpE3aTh U3 KPYIJIoro JUCTa
YKECTH TSI TIOTYYCHHSI I0)KAPHOTO BeJIpa KOHMYECKON (JOPMBI C MAaKCUMATBHBIM
00BEMOM.

2. CKOpOCTh peakIiy pacilerICHHsI caxapa OMHUCHIBACTCS YPaBHECHHEM

dx o

- k(a-x) , € X - KOJIMYECTBO MOJIEH, BCTYIUBIIUX B PEAKIUIO B TEUEHHUE MIPOTEKIIET0 OT
Havalia peakiiy MPOMEKYyTKa BpeMEHH; a=5 - YKCII0 MOJIeH caxapa repejl HauyaloM peakium; K
=0,1 ¢*- KOX((HUIIMEHT MPOMOPIHOHATBHOCTH. CUnTast, 4TO B HAYAIBHBII MOMEHT BPEMEHHU
x=0, onpeaenuth 3aBucUMOCTH t(X) 1 X(t). [ToyduTh aHATMTUYECKHE PEIICHHS U CPABHUTD C

IpUOIMKEHHBIMH.

3. KonmuecTBo cBeTa, NOMIIOMAEMOr0 P MPOXOXKAECHUH Uepe3 CII0i BOAbI, IPONOPILMOHAIBEHO
TOJILIMHE CJIOS ¥ KOJIMUECTBY CBETA, M1aJIA0LIEr0 Ha MOBEPXHOCTH cios. [Ipu npoxoxaeHuu ue-
pe3 cIoi TONIMHOM 3 M MOTJI0IIAeTCsl TOJIOBMHA IIEpBOHAYAILHOIO KoyinyecTBa cBera. Kakas
4yacTh [IEPBOHAYAIIBHOI'O KOJIMUECTBA CBETA JOUIET /10 3aAaHHON riyounsl z=30 m? [locTpouts
rpauK 3aBUCUMOCTH CBETOBOI MHTEHCUBHOCTH OT Z.

4. Teno Macchl M ABMKETCS HA TUIOCKOCTH X, Y, mpuTsaruBasichk kK Touke O(0, 0) ¢ cuoit F=amr,
rae a=const, r - paccrosHue 10 3Toi TOUKW. HalTu Kak MEHSeTCsl CKOPOCTh OT BpEMEHU U Tpa-
E€KTOPUIO JBIIKEHHUS Tella IIPU CIEAYIOIIUX HaYalbHbIX yclIoBusx: x(0)=d, y(0)=0, x'(0)=0,

y'(0) =v.

5. Camoutet ABMKETCSA 110 OPSIMOI C IIOCTOSTHHOM CKOPOCTBIO Vv, . ETo Ipeciieayer apyroii camo-
1
JIET C MTOCTOSIHHOM CKOPOCTBIO V,, B HAYaJIbHBIA MOMEHT HAaXOISIIUICA Ha paCCTOSIHUU & OT

MEPBOro IO NMEPIEHAUKYISPY K €ro BeKTopa ckopocTH. [Ipecneayromuii caMoieT mocTOsHHO
JIEP>KUT Kypc Ha mpeciiegyemoro. HailTu ypaBHeHHe TMHUN JBUKEHUS MIPECIEIYIOLIEro caMmoie-
Ta.

Konumponsnan paboma No2. Mooenuposanue O6uonocuueckux u 102UCmuidecKux npoyeccos.
Oyenxa npueoOHoCmMu cO30aHHOU MOOeNU, ee a0anmayus U OYeHKa yCmouyugoCcmil.

1. Co3paiiTe MHTEPAKTUBHYIO JUHAMUYECKYIO MOJENb MEXBHUI0BOI
KOHKYPEHLIUHU ABYX BUIOB OaKTEpUH.

2. Co3naliTe HHTEPAKTUBHYIO TUHAMUYECKYIO MOJCIH OMOJIOTHYEeCKON CUCTEMBI
«XHILHUK-)KEPTBa».

3. [octpoenne mozeneit teMorpaguveckoro mpoiecca.

4. Mopenb 11o0anbHON KIUMAaTHYECKON N3MEHUYUBOCTH.

5. Kponuku muTaroTes JapaMu ToJIei U OTOPOIOB, a JIMCH MTOETAI0T KPOJIMKOB. MI3MeHeH e B
YHUCICHHOCTH TOMYJISIMUA KPOJIMKOB U JINC OMUCHIBAETCs cucTeMol AuddepeHnnanbHbIX ypas-
HEHUU:

dK/dt = A*K —B*K? —C*K*L,

dL/dt =-D*L+E*K™*L,
rzae t — Bpems B Mecsnax, K — KonuyecTBo KpoJIuKkoB, L — konuuecTBo nuc, cnaraemoe A*K—
oTpeeNsieT PoXkKIaeMOCTh KpoIuKoB, B*K*K — cMepTHOCTb KpOIMKOB €CTECTBEHHBIM ITyTEM,
C*K*L — cMepTHOCTB KPOJIMKOB 3a CUeT ChelaHus Jucamu, D*L — ectrecTBeHHast CMEPTHOCTh
nuc, E*XK*L — temm posxxmaeMocTH Jiuc.
OTo0pa3uTh U3MEHEHUE YUCICHHOCTH KPOJIMKOB U JIUC HAa 0JlHOM Tpaduke B Teuenue 100 ner,

BBIOpaB HavaJbHOE KOMMYeCTBO KpotkoB 340 u uc 35. PaccMOTpeTh KOHTPOJIBHBIN TTPUMED
npu cienyronux mapamerpax: A=0,05; B=0,00005; C=0,002; D=0,03 u E=0,0002.




7 ONEHOYHBIE CPEJICTBA JIJISI TIPOBEJIEHMS IIPOMEXYTOUYHOM ATTECTALIAN

CTpyKTYypHBIH 3J1e-
PYKTYP [Tnarupyemblie pe3ynbTaThl
MEHT
0o0y4eHus
KOMIIETCHITNH

O1neHOYHBIC CPEACTBA

IIK-3 cnoco0HOCTH 000CHOBBIBATDH NMPUHUMAEMBIC IPOCKTHLIC PECIICHUS, OCYIIECTBJATH MOCTAHOBKY H BBINNOJHATH IKCIICPUMEHTHI 11O IPO-

BepKe MX KOPPEKTHOCTH U 3()(PeKTUBHOCTH

3uarth TEOPUI0 YHCICHHOTO 3KC-
MEPUMEHTa M KOMIIBIOTEP-
HOTO MOJICTTUPOBAHUS, €T0
0COOEHHOCTH

Hepeuenb meopemu4eCKux 60npocoé K IK3ameny.

1.

2.

[TpuBenute TpeOOBaHUS K IMPOIECCY MOACTUPOBAHUS TSl UCCIIEIOBAaTeNs U Kiaccuduka-
UST MOJEIIEH.

UeMm anasioroBasi MoJiejib OTJIMYAETCS OT MaTeMaTudeckoii mojenu? [Ipoumttoctpupo-
BaTh CBOU JIOBOJIBI IPUMEPAMH.

UeMm anajioroBasi Mojiesib OTJIMYaeTCs OT (pu3mueckoit Mmoaenu? I[IponmitocTpupoBarh
CBOM JIOBOJIbI IPUMEPAMH.

HazoBurte u3BecTHBIE NMpUMEpPbl MOJACIMPOBAHUA C IENbI0 HccienoBaHusa. Kak B 3Tux
YCIIOBUSAX 00CCIICYNBACTCS IKOHOMUYHOCTh ¥ TPATYKTHBHOCTH?

MosxHO 1M paccMaTpuBaTh CTYACHUECKYIO JabopaTopHyk pabory kak moaens? Ecnu
HeT, To mouemy? Ecnu na, uto siBnsiercs opurunagom? Kakue pe3ynbTaThl, OJTy4eHHBIS
Ha MOJIEJIM MOKHO paclpOCTPAaHUTh Ha OPUTMHAJ, a KaKue HeT?

B GonbpmmHCTBE TEXHOJOTUYECKUX PACUETOB CBOMCTB Ta30B MBI HUCXOJIUM U3 MOJEIH
U7eaNbHOTO rasa, 3Has, YTO peallbHbIE Ta3bl MOXKHO OMHCATh 0OJiee COBEPIIEHHBIMH MO-
JIeIsIMU, HaIlpUMEp MOJIeb peanbHoro raza Ban - nep — Baanbca. O0bsicHuTE oyemy, u
B KaKHX CIIy4asiX 3TOTO JeNaTh OyAeT Helb3s?

[ToueMy HEKOTOpBIX JIOAEH MBI Ha3blBaeéM NparmMatukamu? PaccMoTpeTh moBeaeHUE
ATUX JIIOJIEN C TOUKHU 3PEHUSI TEOPUU MOJCIUPOBAHUS.

Kaxkas u3 MaremMatnueckux MOeNIed MaTepruaIbHOTO 00BhEKTa OYIET CoAepKaTh OOJIbIIE
mapaMeTpoB: rpydasi Mojelb OYeHb CIOXKHOTO OOBEKTa WM OYeHb TOYHASI MOJEIh
CPaBHUTEIBHO MPOCTOTO O0BEKTA U TTOUEMY?

OOBIYHBIE AaCTPOHOMUYECKHUE SIBJICHUS MOTYT OBITh MpE/CKa3aHbl 3apaHee (3a MHOTO JIET
JI0 MX HACTYIUICHHS), a TOYHOE MpeJCKa3aHue MOTOAbl Ha 3aBTpa, 3aTPYAHUTEIHLHO U BO
MHOTHUX CITy4asiX SBIISETCS OUYeHb TPyOBIM, ToueMy?

10. HpI/IBe)II/ITe CBOM NPUMEPBI ACTEPMUHHUPOBAHHBIX, CTOXACTHYECCKUX M CMCHIAHHBIX
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CTpyKTypHBIi 3J1€-
MEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OueHouHble CpeCTBA

MaTeMaTHYeCKUX MOJIeNIel U3 TOro, 4To Bbl y3HaIH B Byse.

11. Crnenuduueckue 0COOEHHOCTH MaTreMaTH4yecKux Mojenei. IloHsTHe mMareMaTHyecKoro
JITOPUTMA.

12. Drambl MaTeMaTHYeCKOro MOJICIHpoBaHus. PaccMoTpeTs puMep ¢ peanu3anueil OCHOB-
HBIX 3TaroB.

13. OcHOBHBIE OTIEpaLIMU HAJl MATEMATUIECKIMU MOJICIISIMU.

14. Tlouemy Moz€b HAa3bIBAIOT CUCTEMHBIM OTOOpa)KEHUEM OpUTHHaa?

15. B yem nposBASIOTCS TPYIHOCTH MOJIEIMPOBAHUS CIOXKHBIX cucteM? BpemeHHas acum-
MeTpHusl.

YmMmeTh

MPUMEHHUTH 3HAHHS K IPO-
CTEUILINM 33/1a4yaM, pacmo-
3HaBaTh 3(p(eKTuBHOE pe-
meHue OoT HedPPeKTUBHO-
ro. IIpoBepka anexkBaTHO-
CTH CO3JaHHOI MOJIEIH.

Ilpumepnsle npaxmuyecKkue 3a0anus Ha IK3amene

1.Kakomy MeTory MaTeMaTH4e€CKOro IpOrpaMMUPOBaHUsl COOTBETCTBYET IIOCTAHOBKA 33/JaUH:
Haiiti F(x) = max (cTx) npu ycnosun AX <B; X>0, X=(x1,...,xn) D, rne D - HekoTopoe MHO-
»)kecTBO R(n), KOTOpOE ABISIETCS KOHEYHBIM UM CYETHBIM

a. JIu"eitHoe MporpaMMHUpOBaHUE

b. HenuneitHoe nporpamMmmupoBaHue

c. KBagpatuunoe nporpammupoBanue

d. luckpeTHoe nporpaMMHpOBaHUE

e. /luHamnueckoe nporpaMMHpOBaHUE

2. CucreMa xapakTepHu3yeTcss HaIUYueM

a. KoMnoHeHTOB U cBA3€l MeXay HUMHU

b. KoMnoHeHTOB, cBsA3e# Mex Ay HUMH U LN QYHKIIMOHUPOBAHUS

c. KomnoneHToB, mapameTpoB KOMIIOHEHTOB, CBS3€H, CTPYKTYpPHI, LIeTH (PYHKIIMOHUPOBAHHUS, 3a-
KOHOB, NPaBWJI U onepanuil QyHKIHMOHUPOBAHUS

Baagernb

CHOCOOHOCTBIO TPOBEJCHUS
YHUCJICHHOTO 3KCIIEPUMEHTa
U aHaJIHM3a Ha €ro OCHOBE,
OLIEHUBAaTh 3HAYMUMOCTb U
IIPAKTUYECKYIO TIPUTOJ1-

3aoanun na pewienus 3a0ay U3 00aacmu MoOEIUPOCAHUA.
[IpoBecTH YMCIEHHBIN YKCIIEPUMEHT, aHAJIM3 U Ha €r0 OCHOBE, OIIEHUTh 3HAYMMOCTh U MIPaKTH-
YECKYIO MPUTOTHOCTH TOJYICHHBIX PE3YJIbTATOB.
1. KonudecTBo cBeTa, MOTIONIAEMOTO IIPH MPOXOKICHUH YePe3 CIION BOJBI, TPOMOPIIUO-
HaJIbHO TOJIIIMHE CJI0Sl M KOJIMYECTBY CBETA, MAJal0IIero Ha MoBepxHocTh cios. [lpu
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CTpyKTypHBIi 3J1€-

[Tnanupyemsble pe3ynbTaThl

MEHT OueHouHbIE CpEeACTBA
00y4eHus
KOMIIETEHIINHU
HOCTh TOJYyYEHHBIX pe- MIPOXOXKICHUH Yepe3 CIIOU TONIIHUHON 3 M IOTJIOIIAETCs MOJIOBHHA IEPBOHAYAIILHOTO KO-
3yJIbTAaTOB. nrnyecTBa cBera. Kakas yacTh epBOHAYAIbHOTO KOJMYECTBA CBETA IOMJIET 10 33 IaHHOMN

riryounsl =30 m? [locTpouTs rpaduk 3aBUCUMOCTH CBETOBON MHTEHCHBHOCTH OT Z.

2. CamoneT IBUXKETCS MO IPSIMOM C MMOCTOSIHHOM CKOpOCThIO v, . Ero mpecnenyer apyroit
CaMOJIET C ITOCTOSIHHOM CKOPOCTBIO V,, B HAYaJbHbIA MOMEHT HaXOASAIMUCS HA pACCTOS-
HUH A OT IIEPBOTO 110 MEPIIEHINKYIAPY K €ro BeKTopa ckopoctu. Ilpecienyromuii camo-
JIET MIOCTOSIHHO JIEP>KUT Kypc Ha mpecienyemoro. HailTu ypaBHeHHe TUHUY JBUKCHUS
IIPECIIEAYIOUIEr0 CAMOJIETA.

I[HK-]. HCMOJb3yd OCHOBHBIC 3AKOHbI €CTCCTBCHHOHAYYHBIX JTUCHUIIJIUH B HpO(i)eCCI/IOHaJIbHOﬁ ACATCJIbHOCTH, IPUMECHATH METOAbBI MaTEMaA-
MOJACJTUPOBAHUA, TEOPETUYECCKOI'O U IKCIIEPUMEHTAJILHOI'0 UCCJICAOBAHUS.

THYCCKOIro aHajiu3a u

3HaTh

OCHOBHBIC OIIPCACIICHUA U
IIOHATHUA MCTOJOB MaTrcma-
THUYCCKOI'O aHajin3a U KOM-
INBKOTCPHOTO MOACIINUPOBA-
HUA.

Pemenue 3anau ynpaBiaeHus ¢ IPUMEHEHUEM MOJENENH U METOA0B IPUHATUS PEIIEHUM ITPU HEUETKOM
nHpopmaruu. Heuetkoe monenupoBanue B mporpammuoii cpene MATLAB (Fuzzy Logic Toolbox).
Pemenue 3anau onTUMHU3alMK IPU HEYETKOM OTHOIICHUH MPEANOYTEHUI HA MHOXKECTBE aJbTepHa-
THUB.

Ilepeuens meopemuueckux 60npocos K IK3ameny:

IToueMy oTiIMUaeTCSI MOAEIB U NEUCTBUTEIBHOCTD. B ueM OCHOBHBIE paznuuns?

KoHne4HOCTh, yIpOIIEHHOCTh, TPUOIMKEHHOCTh Moieniel. KomnbroTepHble Moaemnu.
AJIEKBaTHOCTb, UCTUHHOCTD U JIO)KHOCTb MOJEIIEH.

OCHOBHBIE CXOJCTBAa MEXIY MOJEIbI0 U JIEWCTBUTENBHOCTHIO. [IpUMephl yCIOBHO HCTUHHBIX
MOJIETIEN.

Jnnamuka monenei. Ix poxxnenune, pa3Butre U cMepThb. II0SICHUTE OT 4ero 3To 3aBUCHT.
OO6cynuTh pa3iauyus B MOJIENH, CBSI3aHHOM C JIOIIAAbIO ¢ MO3HMIIMU KPECThSHUHA, JKOKEsl, KaBa-
JIEPUCTA, CKYJIBIITOPA, KOHEBOJIa, TIOBapa. 3ajadya 00CyKAeHHs — MIUTIOCTPALUs LIEIEBOT0 Xapak-
Tepa MOJeeH.

PaccmotpuTe Baiie 1100MMOe CTUXOTBOPEHHE WIIM MECHIO KaK MOJIEb AEUCTBUTEIBHOCTH. UTO B
ATOW MOJIEJN UCTUHHO, & YTO JIOKHO?

OO6cyauTh peanbHble U aOCTPaKTHBIE aCMIEKThI TOPOKHBIX 3HAKOB U KapThl MECTHOCTH, T.€. MOJe-
JIel yCIOBHOTO MOJI00uSI.
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CTpyKTypHBIi 3J1€-
MEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OueHouHble CpeCTBA

Ecnu ycnoBHoe mojgoOue mojenel onpeaensieTcsl CorjlalleHueM, TO YeM OrpaHuyYeHa cBoOoja
BbIOOpa MOjIeNIel yCIOBHOTO 1M0100us?

DKCTpaceHc, Jiesas Macchl pykaMu, CHUMaeT 00JIb y MalieHTa U 0OBSICHSSI 3TO B3aUMOJICHCTBUEM
cBoero u naruenTa ouomnossi. OOCyuTe COOTHOIIEHUE aJIEKBATHOCTH, JIO)KHOCTH M UCTUHHOCTHU
MOJIEJIH, IPEATI0KEHHON IKCTPACEHCOM.

AJXUMUKH yTBEPXKIAJIM, YTO MIEPBOOCHOBA BCEX BElIEH B MpUPOAE — BOJAA, OTOHBb M 30J10TO. B
CBOMX TpyJlaX OHH IIPU 3TOM CIeNiajl HEMaIO OTKPBITUN, HAIPUMEp, BBLACTWIN PTYTh U HAY4H-
JIUCH TIOJIy4aTh Psifi APYTUX IMOJE3HBIX BEIIECTB, KOTOPHIMU JIFOJM MOJB3YIOTCS 10 cux mop. I[1o-
YeMmy IpHU JOKHOCTU MPEANOCHUIOK UM yJAIOCh TIOTYYUTh MOJIE3HBIE OTKPHITHS?

Opanny3ckuii ecrectBoucnbiTaTens C.KapHo paccmaTpuBan mpolecchl, TPOUCXOASIINE B Ma-
IIMHE, KaK C)KaThe, PACHIMPEHUE M TEUCHHE «TEIUIOBOM KUAKOCTUY». TeIUIOBBIE MPOIECCH OH
CBSI3bIBAJI C THUJIPOMEXAHUYECKUMHU TEUEHUSIMU C ydacTueM Teriopoaa. [louemy oH cMor co3nath
TreHUAIbHYIO TEOPUIO TEIUIOBBIX MPOIECCOB, KOTOpasi JEXHUT B OCHOBE COBPEMEHHOM TE€PMOJIU-
HaMUKH?

YmMmeThb

INPpUMCHATH OCHOBHBIC 34a-
KOHBI €CTCCTBCHHOHAY4-
HBbIX AOUCHMIIINH, HCIIOJIb-
30BaTb MCETOJblI MaTc€MaTH-
YCCKOro aHajimi3a M MOJC-
JIUpOBaHUsA B TCOPECTHUYC-
CKOM U 3KCIICPUMCHTAJIb-
HOM HCCJICJOBaHUU.

Ilpumepnvle npakmuyeckue 3a0anus Ha IK3ameHe

1.Kakyro MOJIe7Ib MOYKHO MCIIOJB30BATh JIJIsl PEIICHUS 33/1a4d B CIIEAYIOIIEH TOCTAHOBKE: HANTH
3HAYEHUS MEPEMEHHBIX X 1,..., XN , JOCTABJIAIOIINE ONITUMYM 33/1aHHOM TMHEHHOH (HOpMBI TTpU
BBITIOJIHEHUH CHCTEMbI OTPAaHUYEHUH, TIPEICTABIISIONINX TAK)Ke TIMHEUHBIE (POPMBI

a. CuMIeKc-MeTo

b. MeTon BeTBei U rpaHuI]

¢. Merox MHOXkUTENEH Jlarpanika

2. Kakoe u3 ciieyromux yTBepKIeHUH 0 (hOpMYIHPOBKE JBOWCTBEHHBIX 3aJ1a4 SBIISETCS HEBEP-
HBIM?

a. Ecniu ipsiMast 3a1ada siBIisieTCsl 3a7ja9eii MaKCMMHU3AIuH, TO TBOMCTBEHHAS 3a/1a4a OyieT 3a1a-
4eii MUHUMU3alluK U Ha000pOoT;

b. 3HaKu HEPABEHCTB B OTPAaHUUYCHUSX JBONCTBEHHOH 3a/1a4l M3MEHSIOTCS Ha OOpaTHEIE;

c. JIBolicTBEHHas 3a/1a4a K IBOMCTBEHHOM SIBIISIETCS IPSIMON;

d. Ecnu psimast 3ay1aua MMEET peleHre, To TBOMCTBEHHAs 3a7a4a MOXKET U HE UMETh PEIICHMSI.

Baangernb

criocobamu YMEHUSIMU

3aoanua na pewienus 3a0au u3 001acmu MoOOeAUPOCAHUS.

13




CTpyKTypHBIi 3J1€-
MEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OueHouHble CpeCTBA

HOPUMEHITH  COBPEMEHHOC
porpaMMHOe oOecrieueHue
UL 33724 MOJCTUPOBAHUS
B npodeccHoHaIbHON niesi-
TEbHOCTH.

HUcnonb3ys naker Matlab mis pemenns 61nonornyeckix, MaKpOIKOHOMHYECKHX U MUKPOIKOHO-
MHYECKHX 3a/1a4.

[Toctpouts cuctemy nuddepeHanbHbIX YPaBHEHUH ONMCHIBAIOIIUX U3MEHEHHUE YNCIIEH-
HOCTH TONYJSALIMM BOJIKOB, JIMC M 3aMIIeB, MCHBITHIBAIOIIAX BHYTPUBUAOBYID UM MEKBHIOBYIO
00pbOy 3a pecypchl. HailTu yncieHHyr0 3aBUCUMOCTh U3MEHEHUS! KOJIMYECTBA BOJIKOB, KOJIMYeE-
CTBa JINC U KOJIMYECTBA 3aMLIEB CO BPEMEHEM, PEUIUB IOJIYYEHHYIO CHCTEMY METOAOM PyHre —
Kyrth! 4 nopsiaxa. Iloctpouts rpaduk 3aBUCMMOCTH KOJIMYECTBA BOJIKOB, KOJMYECTBA JIUC U KO-
JIMYECTBA 3alilleB OT BpeMeHH M rpaduk (a30BOH TPACKTOPUHU JAHHOW JMHAMHYECKOW CHCTEMBI
(B mpocTpancTse). [Ipu BbIBOJIE ypaBHEHUI MaTeMaTUYeCKOM MOJIENIN yUECTh:

1. IIpu OTCYyTCTBUM BHYTPUBUIOBOM U MEKBUIOBOM KOHKYPEHIIMH YHUCICHHOCTH M30JIUPO-
BaHHOW MOMYJSIIUU 3aiIIeB BO3PACTAET, a U30JUPOBAHHBIX MOMYIAINNA BOJIKOB U JIUC YOBI-
BaeT. CKOpOCTh M3MEHEHHS MPONOPLUHUOHATIBHA YHUCIECHHOCTH MOMY/ISIUUA B TEKYIIUA MO-
MEHT BpeMeHH (KOA(PPUIIUEHTHI TPOMOPLIHUOHATILHOCTH IS 3al1IEB, BOJIKOB U JIUC MPUHSATH
paBubiMu 0,3, 0,04 u 0,01 cOOTBETCTBEHHO);

2. HpI/I B3aHMOHeﬁCTBHH 3a171ueB C BOJIKAMH YUCIICHHOCTH 3a171ueB y6BIBaeT, a YHCJIICHHOCTb
BOJIKOB BO3PAacTaeT CO CKOPOCTHIO MPOMOPUHUOHAIBHON KOJMYECTBY BCTPEY 3aMIIEB C BOJI-
KaMu (HpI/IHHTL 3a MMPOU3BCACHUC YHCICHHOCTEN 3a171ueB 1 BOJIKOB B TCKYL[II/Iﬁ MOMCHT BpC-
MEHHU, KOIPPHUIIMEHTH MPOMOPIHMOHATFHOCTH JJI 3aMIIEB UM BOJKOB MPUHSITH PaBHBIMU
0,04);
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0) Ilopsaok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAIMH, IOKA3aTeJIM M KPUTEPUH OLleHHBa-
HUA:

[TpomexyTouHas arTecTanus Mo AUCHUILTNHE «MareMaTndeckoe MOACTHPOBAHNE)» BKIIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OLICHUTh YPOBEHb YCBOCHHS 00yYaIOUIMMUCS 3HAHU, U
NPaKTUYECKHE 3a]aHNs, BBIBIISIOMINE CTENICHh C(HOPMUPOBAHHOCTH YMEHUH U BIIaJICHHM, TIPO-
BOAUTCA B (hopMe SK3amMeHa.

DK3aMeH N0 AUCLUUIUIMHE TPOBOAUTCS B YCTHOM (hopMe IO SK3aMEHAI[MOHHBIM OMiieTam, Kax-
JIBII U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOIPOCA U OJTHO MPAKTUUECKOE 3aJaHHe.
IMoka3aTeu U KPUTEPUU OLIEHNBAHUS IK3aMeHa:

— Ha OIICHKY «OTJHYHO» (5 Oa/I0B) — 00yJaronuiics IeMOHCTPUPYET BBICOKHI YPOBEHB ChOp-
MHUPOBAaHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IITyOOKOE 3HaHNE Y4eOHOTO
MaTepuaia, CBOOOIHO BBIMOJIHSIET MPAKTUYECKUE 3aaHUsI, CBOOOIHO ONEPUPYET 3HAHUIMH,
YMEHHSIMH, TPUMEHSIET UX B CUTYAIHsIX MTOBBIIICHHON CIIO)KHOCTH.

— Ha OIICHKY «Xopo1o» (4 6amia) — o0yJaroIuiicss AEMOHCTPUPYET CPEAHUN ypOBEHBb CHOpMU-
POBAHHOCTH KOMITETEHIINI: OCHOBHBIEC 3HAHUS, YMEHHUSI OCBOCHBI, HO JOMYCKAIOTCSl HE3HAYH-
TeJIbHBIE OLTUOKN, HETOUHOCTH, 3aTPYIHEHHS PU aHATTUTUYECKUX OIepalusiX, IepeHoce 3HaHHi
¥ YMECHHI Ha HOBBIC, HECTAHIAPTHBIEC CHUTYAllNH.

— Ha OLIEHKY «y/J0BJeTBOPUTEIbHO» (3 Oana) — 00yJyarouuiicss IeMOHCTPUPYET MOPOTOBBIT
YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUI: B X0/1€ KOHTPOJIBHBIX MEPOIIPHUITUHN JTOITYCKAIOTCS
OIIMOKU, MPOSIBISETCS OTCYTCTBUE OTACIBHBIX 3HAHWN, YMEHUH, HABBIKOB, 00y4JaroIIniics uc-
MBITHIBACT 3HAYUTEIbHBIC 3aTPYAHCHUS [TPU ONICPUPOBAHUH 3HAHUSIMHA U YMECHUSIMH TIPH UX TIe-
peHoce Ha HOBBIE CUTYAIIUH.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEJIbHO» (2 O6aiia) — 00ydaromuics JeMOHCTPUPYET 3HaHUS HE
6onee 20% TeopeTHYecKoro Marepuaa, 10IMyCcKaeT CylleCTBeHHbIE OMMOKH, HE MOYKET MOKa-
3aTh MHTEJUICKTyaIbHbIC HABBIKH PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEIbHO» (1 6armt) — oOyJaromuiics He MOKET MOKa3aTh 3HAHUS
Ha YpPOBHE BOCTIPOM3BENEHUS U 00BSICHEHUSI HH(DOPMAITHH, HE MOXKET IMOKa3aTh HHTEIJICKTYallb-
HBIC HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.
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8 YAEBHO-METOJMYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHE
JTACHUTIIAHBI (MOYJIST)
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1. SuyukoB .M. KoMmmnbloTepHOE MOJENUpPOBaHKUE: METOJUUECKHE yKa3aHUsl IJi CaMo-
CTOATENbHOU paboThl cTyneHToB crnenuanbHoctu 230105, nanpasnenus 230100 Bcex dhopm
oOyuenus. Marautoropck: M31-Bo MarHuToropck. rocy. TexH. yH-ta, 2012, - 20 c.
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02020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%B
B%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20201
9%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D
0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabld=Rib

bon.Document&VisibilityContext=WSSTabPersistence

O®OULMAJIBHBIE CAWUTBI IIPOMBILIJIEHHBIX IIPEAIIPUSTUA U OPTAHU3ALIWM:
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HTTP://WWW.STATSOFT.RU, HTTP:/WWW.MICROSOFT.COM, HTTP://WWW.PTC.COM ¥ T.IT;
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9 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JUCHUIIJIMHBI (MOAYJISA)

MaTepI/IaJ'ILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT!

Tun u Ha3BaHUWE ayJUTOPUH OcHanenue ayiuTopun
JlexuroHHas ayautopus MynbTMeIMiiHBIE CPEACTBA XPAHEHHUS, IIEpeadud U
npeJicTaBiIeHHs] HHPpOpMaluu
KomMnbrorepHslii knacc [Tepconanbubie KoMIbIOTEpHI ¢ makeroM Office, Beixomom

B IHTEpHET U ¢ AOCTYNOM B 3JIEKTPOHHYIO HH(OpMAaIu-
OHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA

Ayautopuu juist camocrositeabHoil | Bee kimaceet YUT u ACY ¢ nepcoHanbHBIMU KOMITBIOTE-
paboThI: KOMITBIOTEPHBIE KIIACCHI; pamu, BbIXOJ0M B MIHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOH-
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http://www.mmk.ru/
http://www.creditural.ru/
http://www.magtu.ru/
http://www.gks.ru/
http://www.statsoft.ru/
http://www.microsoft.com/
http://www.ptc.com/
http://graphics.cs.msu.ru/
http://cgm.graphicon.ru/

Tun u Ha3BaHKE ayTUTOPUU

OcHallleHue ayaAuToOpuun

quTalbHBIE 3aJI6I OMOINOTEKN

HYI0 HH(QOPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEP-
cuTera

AynuTopuii 1 TPYIIOBBIX U UH-
JUBHUIYaJIbHBIX KOHCYJIbTALIHMH, Te-
KYIIEro KOHTPOJIA U MPOMEXKYTOU-
HOH arTecTaiuu

Ayn. 282 u knaccel YUT nu ACY

ITomerenus 1711 CaMOCTOSITEIbHOM
paboTel 00yUaIOIIUXCsI, OCHAIICH-
HBIX KOMITBIOTEPHOU TEXHUKOM C
BO3MOKHOCTBIO ITOJIKIIOUCHUS K
cetu «VHTepHET» U HAIUYUEM JI0-
CTyMa B JIEKTPOHHYIO HH(]pOpMa-
[IHOHHO-00Pa30BaTEIBHYIO CPEIY
OpraHu3aIu

Knaccet YUT u ACY

[TomemeHus U1 XpaHEHHS U TIPO-
(UITAKTHYECKOTr0 O0CITYKUBAHUS
yaeOHOro 000PYAOBAHUS

LlenTp nHDOPMALIMOHHBIX TEXHOIOTUH — ay. 379
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