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1. Poab gucuuminnbl «MaTeMaTu4eckoe MOIeTHPOBAHUE U METOIbI ONTUMH3ALMI

Kon PesysibTaThl CocTtapJsionie pe3yJbTATOB 0CBOCHHS (IECKPUITOPHI KOMIIETEHIIHN)
JucuunjimHa Cemectp HaunmeHoBaHHe KOMIIETEHIIMH
KOMIIETeHI[HU ocBoennst OOIT Kon HaunmeHoBaHHe

TK(Y)- 3.B3 Brnaneer onpITOM HCIOIB30BaHUSA METOL0B MaTEMATUIECKOTO
MaTeMaTHIecKoe CrocoGHOCTh y4acTBOBATE B IIPOBEICHUH ) MOJEIIMPOBAHMS U ONTUMH3ALUH ITpolieccoB B obopynosanuu TOC

TPEABAPUTEILHOTO TEXHHKO VMeeT pa3pabaTeiBaTh MATEMaTHUECKHE MOJETU (PU3HUIECKUX

MOJe/JIMpOBaHHue U 9KOHOMHYECKOTO 0OOCHOBAHUS HK(y)- 3.3
MeTOabI 6 HK(V)-3 TIPOEKTHBIX Pa3pabOTOK YIHEPrOOOBEKTOB P14 nporieccos b 0bopynosanmu TIC
- W X JIEMEHTOB 110 CTAHIAPTHBIM 3HaeT METO/Ibl MATEMAaTU4ECKOIO OIUCAHUS (1)H3qucxnux IIPOLIECCOB
METOHKAM MK(VY)- 3.313 | B obopynosanuu TOC, BBl MATEMATHYECKHX MOJEICH M METOMBI
ONTUMHU3ALUH

2. INToka3zaTesu U MeTOABLI OLICHUBAHUSA

Ilnannpyemble pe3yJibTaThl 00yUeHNs 10 AUCIHILIHHE Koa nnaukaropa HaumeHoBaHue pa3iena JHCHHMILIHHBI MeToabl OLIeHMBAHMS
Kon HaumenoBanue JIOCTHKEHHU S (OLeHOYHBbIE MePONPHUSATHS)
KOHTPOJ’I]’[pyeMOﬁ
KOMIIeTeHIIHH (/I ee YACTH)
P/I-1 | 3uarh MaTeMaTUYECKHE METObI MOACIUPOBAHUS U MK(Y)-3 1. Mertonbl 3amura oT4eTa rno
ONTUMHU3AINU TETUIODHEPTETUYECKUX YCTAHOBOK U OJTHOMEPHOM ONTUMHU3ALUU nabopatopHoit pabore,
CUCTEM 2. MeTto bl 3aJlaHue, ONPOC, JIEKIUS O
MHOTOMEpPHOH 0€3yCIIOBHOM MOJYJIIO, TECTUPOBAHKE
ONITUMHU3AIAH
PJI-2 | IIpumeHsATh HaBBIKM MAaTEMaTHIECKOTO IK(Y)-3 1. 3agaud M METOIBI 3amura oTyera 1o
MOJICIIMPOBAHUS U BEIOOpA ONTUMAIBHBIX PELICHUH ONTUMHU3ALNH C nabopaTopHOii paboTe,
B KOMNJIEKCHOU UHKXEHEPHOU JESATEIIbHOCTH 10 OrpaHUYEHUSIMU 3aJlaHue, OMpoc, TECTUPOBAHUE,
MIPOM3BOJICTBY TEIUIOBOM M DJICKTPHUECKON SHEPTUU JIEKIUS TIO MOIYJITIO
PJ1 -3 | BiageTs onbITOM MCIIOB30BaHUS MPUKITATHBIX IK(Y)-3 1. Maremarndeckoe 3amura oTyera o
MPOrpaMM P ONTHUMH3AIUU CXEM U MTapaMETPOB MOJICTUPOBAaHUE OOBEKTOB naboparopHoit padore,
SHEPreTHYECKUX YCTAaHOBOK ONTUMU3ALHNH 3aJlaHue, OIpOC, JIEKIU MO0
MOJTyJII0, KOHTPOJIbHAs paboTa




3. IlIkajga oneHuBaHUA

[Topsimox opraHU3alMy OLIEHWBAHUS PE3YNbTaTOB OOYyUEHHUS B YHUBEPCHUTETE periiaMeHTHPYETCs
OTJICNbHBIM JIOKAJIbHBIM HOPMATUBHBIM aKTOM — «CHCTEMa OLIEHWBAHUS PE3YNbTATOB OOyUEHUS B
TomckoM nonuTexHudeckoM yHuBepcutere (CucteMa olleHUBaHUsA)» (B IEUCTBYIOIICH PEAAKIIN).
Hcnonb3yercss OauIbHO-pEHTHUHTOBAs CUCTEMa OIICHUBAHUS pe3yNbTaToB oOyueHus. Mroroas
OIICHKA (TpaauIlMOHHAs W JIMTEPHAs) MO BHUAAM y4eOHOH IeATeIbHOCTH (M3y4YCHHE TUCITUTLINH,
YUPC, HUPC, kypcoBoe NpOEKTHPOBAHME, MPAKTUKH) ONpEAeNseTcs CyMMOWH OamioB 1O
pe3yNbTaTaM TeKYIIEero KOHTPOJIS U MPOMEXKYTOYHOM aTTecTaliu (MTOroBasi peUTHHIOBasI OL[EHKA -
MakcumyM 100 6amioB).
PacrnipeniesieHrie OCHOBHBIX U JIOMOJHHUTENBHBIX OalsIOB 3a OLEHOYHBIE MEPONPUSTHS TEKYILIETo
KOHTPOJS Y TPOMEXKYTOYHOW aTTECTAllUM YCTAHABIMBACTCS KAaJCHAAPHBIM PEUTHHT-TUIAHOM
JTUCIUIIAHBI.

PexoMenyemas 1kana Jist OTACIBHBIX OIIEHOYHBIX MEPOIPHUATHI BXOJTHOTO M TEKYIIETO

KOHTPOJIS
% CooTBeTCTBHE
BbINOJIHEHHS! | TPAAULMOHHOI OnpeneieHne OLEHKH
3alaHusA OLICHKE
90%-+100% | «OTnryHO» | OTIMYHOE MOHMMAaHUE MPEIMETa, BCCCTOPOHHHUE 3HAHUS, OTIUYHBIC YMCHUS U BIAICHUC

OIILITOM HpaKTI/I‘leCKOﬁ JCATCIBHOCTH, H€06XOIII/IMI>I€ PE3yJIbTAThI 06yquI/m
C(l)OpMPIpOBaHLI, X Ka4€CTBO OLICHCHO KOJIMYCCTBOM 6am1013, OJIM3KHUM K MaKCHUMaJIbLHOMY

70% - 89% | «Xopomoy» |/locTaToyHO TOJIHOE MOHUMAaHHE IpeIMEeTa, XOpOIUWE 3HAHUWS, YMEHHUS U OIBIT
NPaKTHYECKOW JAEATEIbHOCTH, HEOOXOIMMBIE pEe3yNbTaThl 00yueHHs c(HOPMHPOBAHEL,
Ka4yeCTBO HU OJIHOTO M3 HUX HE OLIEHCHO MUHUMAaJIbHBIM KOJMYECTBOM OaJLIIOB

55% - 69% | «YnoBn.» |IlpuemieMoe NOHMMAaHHE NpPEAMETa, YAOBJICTBOPUTEIbHBIC 3HAHUS, YMEHHS U OMbBIT

NPaKTHYECKOW JEATEIbHOCTH, HEOOXOIMMBIE pPE3yNbTaThl 00yueHHs c(HOPMHUPOBAHEI,
Ka4eCTBO HEKOTOPBIX M3 HUX OLICHEHO MUHUMAJILHBIM KOJMYECTBOM 0AJIOB

0% - 54%

«Heynosi.»

PeSyJ’ILTaTLI 06yquI/m HE COOTBETCTBYIOT MUHUMAJIbLHO JOCTATOYHBIM TpeGOBaHI/IHM

[IIxaya 17151 OEHOYHBIX MEPONIPUSITUI IK3aMEHA

% BbINOJIHEHHSI
- 3ayer 0auan OnpeneJieHne OLeHKH

75%+100% 15+20 OTin4HOE MOHMMAaHKE MPEMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIC YMEHUS U
BJIAJICHUE OIIBITOM IIPAKTUYECKOHN JIESTENEHOCTH, HEOOXOJUMBIE PE3yIbTaThl
00y4eHust chOpMUPOBAHBI, UX KaYE€CTBO OLIEHEHO KOJIMYECTBOM 0aJJIOB, OJIM3KUM K
MaKCHMaJIbHOMY

50% - 74% 10+ 14 JlocTaTo4HO MOJHOE NOHUMAaHUE NPEIMETA, XOPOILIUE 3HAHUS, YMEHUS U OIBIT
MPaKTHYECKOH AesATeIbHOCTH, HEOOX0ANMBIE PE3YJIbTaThl 00yueHHs CPOPMHUPOBAHEI,
Ka4eCTBO HU OJHOTO M3 HUX HE OIICHCHO MUHUMAJIbHBIM KOJMYECTBOM OalIoB

25% -49% 5+9 ITpuemneMoe NOHUMaHKUE NPEAMETA, YIOBIETBOPUTEIbHbIEC 3HAHUS, YMEHUS U ONBIT
MPaKTHYECKOH AEATEIbHOCTH, HEOOXOANMBIE PE3YNIbTAaThl 00ydeHHs CPOPMHUPOBAHBI,
Ka4eCTBO HEKOTOPBIX M3 HUX OLEHEHO MUHMMAJIbHBIM KOJIMYECTBOM 0alIoB

0% - 24% 0+4 | Pe3ynbTaThl 00ydeHUsI HE COOTBETCTBYIOT MUHUMAIBHO JIOCTATOYHBIM TPEOOBAHHIIM

[xama 17151 OLIEHOYHBIX MEPOTIPUSITHI KYpPCOBOH PaOOTHI

% BBINOJIHEHUS
- 3auer 6an OnpeneieHne oneHKH

75%+100% 45 + 60 OTin4HOE MOHMMAaHKE MPEMETa, BCECTOPOHHUE 3HAHUS, OTJIUYHBIC YMEHUS U
BJI4JICHUE OTIBITOM IPAKTUYECKOMN JIESITENbHOCTH, HEOOXOJUMbIE PE3yJIbTaThl
00ydeHus c(hOPMHUPOBAHBL, UX Ka9ECTBO OIIEHEHO KOJIMIECTBOM 0AJIIOB, OJIM3KUM K
MaKCHMAJIbHOMY

50% - 74% 30+44 JloCTaTOYHO MMOJHOE OHMMAHUE MPEIMETA, XOPOIIUE 3HAHUS, YMEHUS M OIIBIT
MPaKTHYECKOH AeATeIbHOCTH, HEOOX0ANMBIE PE3YIIbTAaThl 00yUeHHs CHOPMUPOBAHBI,
Ka4eCTBO HU OJIHOTO M3 HUX HE OL[CHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aIJIOB

25% -49% 15+29 [MpuemMiieMoe MOHMMaHKUE PEAMETA, YIOBICTBOPUTEIBHbBIC 3HAHMUS, YMEHHUS M OTBIT
MPaKTHYECKOH AeATeIbHOCTH, HEOOX0ANMBIE PE3YIIbTAaThl 00yUeHHs CPOPMHUPOBAHBI,
Ka4eCTBO HEKOTOPBIX M3 HUX OLICHEHO MUHHMAJIbHBIM KOJIMYECTBOM OaIJIOB

0% - 24% 0+14 | Pe3ynbTaThl 00ydeHUs1 HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHMIM




4. llepeyeHb TUNMOBBIX 3aJaHUI

OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1. Ompoc

1.2Tanbl MaTEMaTUYECKOTO MOJIEITUPOBAHHUS

2. IlocTaHoBKa ONTUMM3AIMOHHOM 3aJa4u

3. YuuMonanbHast GyHKIMS

4. MeTtoabl 0OJHOMEPHO MUHUMU3ALUU

5. Knnaccuduxkarms METOI0B OJJHOMEPHOW MUHUMHU3AIUH

2. TectupoBanue

1). Yto Ha3bIBaCTCSI ONTHMH3ALMCH?

1.
2.

BI)I60p HaWIy4dlIero peueHus n3 BCEX BO3MOKHDIX]

BBIOOP HECKOJIBKHX PEIICHHUH;

3. mpotiecc IpUMEHEHUsI BCEX PELICHHUI 110 04Yepe/in;

4. BEIOOp CaMOTo JETICBOTO PEIICHNSI.

1.

2). Kax Ha3sIBAtOTCS HE3aBHCHMBIE TAPAMETPBI CHCTEMBI, BITHSIONIHE Ha e¢ 3G (HEeKTHBHOCTD?
ONTHMHU3UPYEMBIMH;

2. ONITUMI3HUPYIOLINMH;

3. yIpaBIsIOIINMHY;

4, Ty1aBHBIMH.

AW

3). Maremaruueckast GOpMyIHPOBKa ONTHMH3AIMOHHOM 33189 B 00IIEM BHJIE BBITISIANT CIEMyoIiM obpazom: F(X)
—min(max). Yro noramumarot moz F(X)?

. enasi QyHKIuS;
. TapaMeTpuIecKast QyHKIIHUS;
. esieBasi QyHKITUS;

. ONTUMH3HpYIOIas QyHKIUSI

4). Kax Ha3bIBalOTCS 33]a41 ONTUMHU3ALUH K METO/IBI MX PELICHHUS [IPU OTCYTCTBHH OTPAaHUYCHHU Ha
ONTUMU3UPYEMBbIE TapaMeTphl?

. Oe3rpaHHyHbIC;

. YCIIOBHBIE;

2
3.
4

OTPAaHNYCHHBIC,

. 6€3yCIIOBHBIC.

5). Yto Ha3bIBA€TCS MaTEMAaTHYECKUM MOJIEITUPOBAHUEM?

1.m3roToBIEeHNE MOJEIN 00BEKTAA;

2.pelieHne 3a1a9i MaTeMaTHIECKU;

3.cocTaBJIcHUE IUIaHA PEUICHUS 3a1a4H;
4.3aMelIeHre OPUTHHATA MATEMATHYCCKOW MOJICIBIO.




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

A W N

A Ww N

w ) =

~

I

-

6). Kakas cTpaTerust moncka MHHUMYMa Ha3bIBACTCSl HAMITYYIIICH?
. KoTopast TpeOyeT HAUMEHBIIIEr0 KOJINYECTBa BBIYUCICHUH (QYHKIMHY ITPU 3aaHHOW TOYHOCTH;

. KOTOpas TpedyeT HanOOoJIbIIIET0 KOJIMYECTBA BEIYMCICHNH (DYHKIIMY IPH 33IlaHHOM TOYHOCTH;
. KOTopasi He TpeOyeT BbIYMCIICHUH (DYHKIIMHU NPH 33/IJaHHON TOYHOCTH;

. KoTopast TpeOyeT TOJIBKO OJHOTO BRIYMCICHUS (PYHKIIMHU MPH 3aJaHHOW TOYHOCTH.
7). K xakoMy KJTaccy YMCIICHHBIX METOJIOB OTHOCHTCS METOJT iepebopa?
. IPSIMBIE METO/IBI;

. METOJIBI HCKITIOUCHUSI OTPE3KOB;
. METOJIBI, MCTIOJB3YIOIIIHE TIPOM3BOAHBIC (DYHKITHH;

. HU K OJTHOMY W3 TIEPEUHCIEHHBIX.
8). Yucio X €[a, b] HasbiBaetcst Touko# ri06ambHOTO MUHIMYMa (yHKIHH f(X), ecm:

- f(X7) < f(X) ans Beex x €[a,b];
f(x") = f(x) ot Beex X €[a,b]:
- f(X7) = f(X) mus Beex x e[a,b];

 F(X7) # f(X) ansBeex X e [a,b].

*
9). HeoOX0MMMBIM yCIOBUEM MUHUMYMA (DYHKIIMH OIHOM TIepeMeHHOM B Touke X  sBIseTCS?

f(x)=0;
(X))
J(x) =0,
(X )dx=0

10). Beibepute TOCTaTOYHBIC YCIOBHSI MUHIMYMa (DYHKIIUH OJHON MEPEMEHHOM sl KITACCUYECKOTO METOIa
MAaTEMAaTHYECKOTO aHaan3a’?

(X)) =0

=0;




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2. T"(x")>0;
3. f"(x) <0;
4 £7(x)=0.

KonrtponsHas pabora

IlpumepHnuwiii nepeuensv 6onpocos o noocomosku k KP no meme
«Memoowvlt MHO2OMEPHOU 6€3)CI08HOU ONMUMUZAYUUY

1. I'paugeckoe npescTaBieHue UENEBOM GYHKIMH MHOTHX TIePEMEHHBIX. JIMHUH YPOBHSL.

2. HeoOxonuMble ¥ JOCTaTOYHBIE YCIIOBUS CYIIECTBOBAHUS MHHUMYMa (DYHKIIMM MHOTHX ITEPEMEHHBIX B HEKOTOPOH TOUKE.
3. JlocTOMHCTBA M HEOCTATKH METOOB CITyCKa 110 CPABHEHUIO C METOJJAMH «CIIETIOT0» MTONCKA

4. MopenpHast cxemMa METOJIOB CITyCKa

5. I'pamuent neneBoii GyHKINU U €TO CBOICTBA.

6. Marpuna 'ecce. Ee ponp B HaX0XIeHIN MUHIMYMa () YHKITHH.

. 0
7. TapaHTHs CIycKa 13 HEKOTOPOH TOYKH X s MPOM3BOJILHOM Hampasiennu . MartemaTudeckas 3amnuch U rpapuyeckas
WJLUTIOCTPAIHSL.
8. I'paduueckoe m3o0paxkeHue rpagueHTa pyHKIIH ABYX ITePEMEHHBIX.

9. Beruucnenne KOOpANHAT TOYKH X ! IIPY TIEPEMEIIICHUN B HEE U3 HEKOTOPOH TOUKH X 0 BIIOJIb TPAJMICHTA.

10. Kputepuu octaHOBa METOI0B MHOTOMEPHOI MUHUMHU3ALIMH

11. I'padmueckas WILTFOCTpaINKs TPAIUCHTHOTO METO/IA.

12. Pacxopasmuiics uTepaliioOHHbIH MPoIecC TPaIUEHTHOTO MOUCKa MUHIUMYMa (DYHKIIMH TIPU HEYIaYHOM BBIOOpE IIara.
I'pad. wumrocTparus.

13. AnropuT™ rpaiu€HTHOTO METOJA.

14. T'padmueckas WUTFOCTPALIUSA METOIa KOOPIMHATHOTO CITyCKa

15. I'padmaeckast MIUTFOCTpANIKs METO/Ia HANCKOPEHIIIETro CITycKa

16. I'padmdeckoe cpaBHeHHE BBIOOpA mara (0J1Ha UTepaIys) METOAAMH IPaTUSHTHOTO M HAMCKOPEHIIIEro CITyCKOB.

3amura oT4yeTa 1no
nabopaTopHoi paboTe

Ipumepnwiii nepeyenv 60nPocog 0isi NOO20MOBKU K 1abopamopHotl pabome « Onmumusayus ouamempa

mpyoonposooay.

Kak BnmsieT yBenmaeHe CKOPOCTH KUAKOCTH HA THaMeTp TpyOomnpoBoga?

Kak Bnmsier ymMeHbIIeHHE THaMeTpa TpyOOIpoBoaa Ha Ieperna AaBIeHUS KUIKOCTH?
OT yero 3aBHCHUT MOBHIIIIEHNE MOIIHOCTH Hacoca?

Yto Ha3BIBAETCS IUIAHOM TPAHCIIOPTHOH 3a1a49n?

Ilepeuncnure OCHOBHBIC MApPaMETPhI BIMSIONIUC HA TIOBSACHUE IIEJICBON (QYHKITUH.
Kak Brnusier u3ameHeHue TapudoB Ha BETHYHHY [EJICBON QyHKIUN?

Yro BnusieT Ha Maccy TpyOonpoBoaa?

Kak BrusieT u3MeHeHUe TuamMeTpa TpyOOIpOBO/Ia Ha KAIBIIOKEHHS B TPyOOTIpOBOA?
OT 4ero 3aBHCHUT roJI0Bast NOTpeOIIsieMasi HACOCOM AJICKTPOIHEPIUs?

CooNoOGOR~®WDN




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

10. OT KaKuxX OCHOBHBIX napamMeTpoB MaTeMaTHYECKOU MOJCJIN 3aBUCAT SKCILTyaTallTUOHHBIC U3ACPIKKU.

3amanue

Ipumep 3a0anus na r1abopamophyio pabomy «TPAHCIIOPTHAS 3AJIAUA»

J'[a60paT0pHa${ pa60Ta «TpchnopTHas{ 3agada» TIpcaHasHauCHa sl 3aKpCIUICHUSA TCOPETUUCCKUX 3HaHHI7[,
NMOJYYCHHBIX CTYACHTAMH HaIlIpaBJICHUA ((TeHﬂO3HepreTI/IKa U TCIUIOTEXHUKa» MNpPU H3YUYCHUU METOHAOB JINHEHHOT O
MaTeMaTu4€CKOro nporpaMMupoOBaHus.

1. Pewnrs 3aKpbITYI0 TPAHCIOPTHYIO 3afady mnpu mnomolrs Ttabmuynoro mpoueccopa (TII) Microsoft Excel.

Pe3yJ'H)TaTI)I OINTUMMU3ALNU NIPCACTABUTH I‘pa(i)quCKI/I, CAcJaTh aHAJIU3 U BBIBOABI.

2. BBHIMONHATH «PYYHOW» pacdeT pacmlpeleNeHusi rpy3a 1o mnorpeduressiM. s 3Toro mMpoM3BOJIBHO (MOXKHO -
METOZIOM «CEBepO-3allafHOro» yIjia, KOrJa HAYT W3 BEPXHErO JICBOTO YIJIa MATpHIBl BIPaBO W BHHU3,
HOCIIEIOBATENHHO HArpy»xKas clieBa-HaIPaBoO MOTpeOHTeNeld UMEIOIMMICS CBEPXY-BHH3 3allacaMi) paclpeennThb
3amacel MEXIY HOTPEOUTENIMHA TPH COOIIOACHWN OTpAaHWYCHWHA M paccyuTaTrh IeleBylo (yHkmuio. CpaBHATH
HOJIyYCHHBIE PE3yIIBTAThI C ONTHMAIBHBIME, paccunTanHbiMu B Microsoft Excel.

3. MHccnenoBate BimMsAHME Tapu(OB TEPEBO30K, a TaKKe IEpPEepaclpepeiICHHE 3amacoB W MOTPEOHOCTEH MEXIy
OTIHPABUTEJISAMH U TIOTPEOUTEISIMH TPY3a Ha LEJIEBYIO (DYHKIHIO U HAa ONTUMAJIBHBIN IIJIaH TIEPEBO3OK.

CpaBHeHHE Pe3yNbTaTOB MPU U3MEHEHUHM HCXOJAHBIX JaHHBIX BBIMOJHUTH MOOYEPEJHO MO OTHOIICHHIO K MCXOIHOMN
3agade. ['paduueckn NpoUIUTIOCTPUPOBATH U C/IETATh BHIBOBI.

3.1. [Tpou3BoJILHO TOMEHATh Tapud HAa OIHY M3 MEPeBO30K (IS HATJSIMHOCTH - YBEIUYUTH JUIS
HAWMMCHBIICIO HMCXOJHOI'O 3HA4YCHHA Tapl/l(l)a WJIN IIOHU3UTH AJIs1 HaI/I6OJ'lI)L[IeFO HUCXOJHOI'0O 3HA4YCHU
Tapuda);

3.2, [Tpou3BONIBHO TIOMEHATH MEPEPACIIPEICIICHAE 3aIIaCOB MEX/Y IIyHKTAMH OTIIPABJICHHUS, OCTABUB CYMMY

3aracoB HOCTO?[HHOI>'I;

3.3. [Tpon3BONBHO MOMEHATH MepepacrpeeicHHe MOTPeOHOCTEH B Ipy3e MEXAy IyHKTaMH Ha3HAYCHHS,
OCTaBHB CyMMY ITOTpeOICHNS.

KypcoBoii npoekt

Ipumep 3a0anus na Kypcosyo pabomy
MuHnucrepcTBo o6pa3oBanus 1 Haykn Poccuiickoii @egepamun
denepanbpHOE TOCY1ApPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIETO0 00pa30BaHUs
HAIIMOHAJIbHBIN UCCJIEJIOBATEJILCKUI TOMCKUMA NOJUTEXHUYECKHUIA YHUBEPCUTET
Kadenpa AtoMubIX 11 TemnoBbIX DIIEKTPOCTAHIIAN

3AJAHUE
Ha BBITIOJTHEHHE KYPCOBOW paOOTHI IO AHUCITUTTIHE
«MaTtemaTH4yecKoe MOJIeJHPOBAHNE H METOAbI ONTHMU3ALUH
BrigaHo CTYIeHTY TpyTIITEI
Tema padoter: MOJIEJINPOBAHUE U OIITUMU3ALIUS TAPAMETPOB TEIUIOBOM CXEMBI IITY
1.0CHOBHBIE 3ATAYU




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1. MopgenupoBaHue pacueTa TEPMOJIMHAMHYECKHUX TapaMeTPOB padoyero Tea.

2. Pacuer cucteMbl ypaBHEHHH TEIJIOBOW CXEMBI C HCIIOJIb30BAHUEM TEOPHH TPpadoB.

3.  Onrumwuzanus napameTpoB padouero tena [ITY ¢ ucrnons3oBaHreM METOI0B 0THOMEPHOH MUHUMH3ALIUH.
4. I'pacmueckoe mpeacTaBieHne OJIOK CXeMbl onTUMH3anuK napamerpos I1TY

2. ICXOAHBIE TAHHBIE
2.1. Ucxonnas cxema u mapameTpsl Bapuasat 10 [1].
2.2. OnTIMA3HpYEMBIH TTapaMeTp — HadyajdbHoe JaBjeHue napa.
2.3. MeToap! ONTHMHU3AINH — IIEPedop, «30J10T0€e CeYeHHe».
3. PACHETHAA YACTD

3.1. MonenupoBaHre pacueTa TEpPMOJANHAMHIESCKIX ITapaMeTpoB pabodero Tena
3.1.1. TeopeTuueckuii JEHCTBUTEIBHBII MPOLIECCH PACIIUPEHHS Tapa B TypOuHe B h,S-nuarpamme.
3.1.2. AnropuTMm pacdera napameTpoB JIpeHa)ka TPEIOIIEro napa, BOJIbI 3a MOA0TPEeBaTESIMU.
3.1.3. Anroput™ pacdera napaMmeTpoB Iapa B IIpoliecce pacIupeHusl.
3.1.4. Ilporpamma pacueTa nmapameTpoB JpeHaXka, BOJIbI U Mapa.

3.1.5. TecTupoBaHue NpOrpaMMBbI C UCIIOJIb30BAHHEM 3JIEKTPOHHBIX Ta0JIUI] pacyeTa TepMOANHAMUYECKHIX NapaMeTPOB BOJIBI

W BOJISTHOTO Tapa.
3.2.PacueT cuCTeMbl ypaBHEHHI TEIIJIOBON CXEMBI
3.2.1.  YpaBHEHU TEIJIOBBIX U MaTePHAIBHBIX OATAHCOB JUIS OTACIBHBIX 3JIEMEHTOB CXEMBI C IIETIBbI0 PacdeTa
OTHOCHTEJIFHBIX PacXoJl0B pabodero Tena.
3.2.2. T'pad cuctemsl ypaBHEHHIA
3.2.3.  Martpuna Ko3QPUIHECHTOB CHCTEMBI YpaBHEHUI
3.2.4. AnroputM pacdera CHCTEMbl ypaBHEHHH METOZOM IOCIIEA0BATEIbHBIX TPHOIMKEHIN
3.2.5. TIporpamma pacuera TEILIOBOI cXeMbl C elbio onpezeneHus abcomtornoro KITJI TITY.
3.2.6. PesynbraThl pacyera u ux aHaiau3. OTiazKa NporpaMMbl P U3MEHEHUH UCXOIHBIX NTaHHBIX.
3.3. Onrumuzanus 3agannoro napamerpa [ITY ¢ ucnoib30BaHrEeM METOIOB OJJHOMEPHOW MUHUMHU3AIINN
3.3.1.  AJropuT™ ONTHMH3AIMHU PA3ICIUTSILHOIO JABJICHUS METOIOM Iepedopa 1Mo KPUTEPHIO MAaKCUMyMa
abcomotHoro KITJI.
3.3.2.  AiropuT™ ONTHMHU3AIMHU Pa3ACIUTEIBHOTO AaBICHHS 33IaHHBIM METOJIOM OJHOMEPHONH MUHHUMH3AINU
3.3.3.  ®ynknus pacuera abcomorHoro KITJA IITY.

3.3.4. HporpaMMa pacyeTa ONTUMAJIBHOI'O 3HAYCHUA Ppa3qCIIUTCIIbHOTO AaBJICHU IITY ¢ ncnonp3oBanueM METoaa

nepebopa.
3.3.5. IIporpamma pacdera onTHMaJIFHOTO 3HAUEHHS pasaenuTensHoro nasienus [ITY ¢ ucronszoBannemM
3aJ]aHHOT'O METO/1a ONTUMH3ALIIH.
3.3.6. TectupoBaHHe IpOrpaMM M CpaBHEHUE METOJIOB.
3.3.7. BrIBOIBI M aHANH3 PE3YIHTATOB.
4. TPAONYECKAS YACTDb
4.1. Briok-cxeMa anropuTMa ONTHMHU3AINH TapaMeTpoB paboyero temna
5. PEKOMEHAYEMAS JIUTEPATYPA
5.1. Pomamosa O.}O. MV K BBINOJHEHUIO KYpCOBO# paboTe 10 JUCHUILIHHE
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

«MareMatrndyeckoe MOAECTUPOBAaHKE U METOABI ONTUMU3anumny». —Tomck, TITY, 2017.
5.2. A.B. Tlanrenees, T.A. JleroBa. MeTozpl onTUMH3AIMK B IpUMepax ¥ 3aaavax.- M.: Bercm. mk., 2002.
5.3. B.C. 3apy6un. Maremarnueckoe Mo/ieIMpoBaHue B TexHuke: Yueod. juis By3os/ [log pen. B.C. 3apyouna, A.I1.
Kpumienko. -2-e uzf., crepeorurt.- M.: M3n-so MI'TY um. H.O. baymana, 2003.-496 c.
5.4. JIecun B. B., Jlucosen 1O. I1. OcHoBBI MeTO10B onTuMu3anun.- M.: U3a-so MAU, 1995.
Cpok cliauy 3aKOHYEHHOH paboThI
3agaHue NpUHAT K UCTIOITHEHUIO CTYACHT
PykoBoauTeNs MPOEKTHPOBAHUS

5. Meroanuyeckue yKa3aHus Mo npoueaype oueHuBaHus
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1. TectupoBanue Kpurtepun onenuBanus:
MakcuMalnbHOE KOJTUYECTBO 0AJIJIOB 32 TECT - 3a4a€TCA
2. KonTtposnbHast pabota KoHnTponpHast paboTa IpOBOAUTCS B YaChl ayAUTOPHON paboThl. OOydaroniuecs MoaydaroT 3aJaHusl ISl IPOBEPKH YCBOCHHS

MPOHAEHHOTO MaTeprana. PaboTa BBIONHSIETCS B MUCBMEHHOM BHJE U cAaéTcs npenoaasarento. OLEHNBAIOTCS BlIaICHUE
MaTepHalioM 110 TeMe PabOThI, aHATUTHIECKUE CIIOCOOHOCTH, BIIAICHIE METOAMH, YMEHHS M HABBIKH, HEOOXOAUMBIE IS
BEITIOJTHEHWS 3aJaHii. BapuaHT KOHTPONBHOH paboTy ompeaessieTcss CTporo IpenoaasaresieM. [lepen BEIOTHEHIEM
KOHTPOJIbHOHM PabOoThl HEOOXOJUMO U3YIHTh COOTBETCTBYIOIIHE Pa3AEiIbl OCHOBHON U AOTOIHUTENIBHOM JTUTEPATYPHI.

B xoHTpoNBbHOM paboTe OLEHNBAETCS TEOPETHYECKas! MOr0TOBKA MO pa3zieiaM JUCIUILIMHBI M MPAKTHYECKHE YMEHUS U
HaBBIKY [IPOBEJICHNUS PELICHUS TPAKTHUECKUX 3a1a4. B OmiieTe npucyTCcTBYIOT 2-4 TEOPETHUECKHX BOIpOCa.

CymmapHoe konuuecTBo 6amtos — 10.

CryzneHTbI OTBEYAIOT Ha 4 Bompoca OuieTa, NPernoiaBaTeib OLEHUBAET COTIL. KPUTEPHSIM.

Kpurtepnu onennBanns (1)1 0OTBETa Ha KaXKAbII BOIPOC):

. [IponeMOHCTPUPOBAaH BBICOKHH YPOBEHb BIAJCHUS MaTepHaloM, OTBETHl Pa3BEPHYTHIE, C HCIIOIb30BAHHEM
IpOo(EeCCHOHANBHOM TePMHUHOJIOTHH, 33a[a4a PelIieHa [OJHOCTHIO, IPAaBIIBHO BbIOpaHa Meroanka pacdera — (80-100) % ot
MaKCHMaJIbHOTO 0ajla 3a BOIpoc.

. [IpomemMoHCTpUpPOBaH XOPOIIMI YpPOBEHb BIAJCHUS MAaTEPHAIOM, OTBETHI pPa3BEpPHYTHIC, C HEOOIBIINMHU
HEJIOCTATKaMH C WCIOJb30BAaHWEM NPO(ECCHOHAIBPHON TEPMHHONOTHH, 3ajada pEIIeHa IOJHOCTBIO, C HEOONBIINMHA
HEJIOCTaTKAMHU WJIH ¢ He3HAYUTEIbHBIMU OIMHOKaMH B BhUHCiIeHusIX — (60-70) % oT MakcHMabHOTO Gasiia 3a BOTpoC.

. [TponemMoHCTpHPOBAH YAOBIECTBOPUTEIBHBIN YPOBEHb BIIaICHHSI MATEPHAIIOM, OTBETHI COJICPKAT CEPhE3HbIE OIIHMOKH
WJIN HETOYHOCTH, 33jia4ya pPelleHa He MOJHOCTBIO WK C CEPbE3HBIMH OIMOKAaMK, HEITPABUILHO BbIOpaHa METOIMKA PEIICHUS,
MpeCTaBICHBI HEKOPPEKTHBIE BhIpaxeHus Gopmyi — (40-50) % ot MakcumanbHOTO Gajia 3a BOMPOC.

U IIponeMOHCTpUPOBAaH  HEYNOBICTBOPUTEIBLHBIM  ypOBEHb  BJIAJEHUS  MarTepuallioM, OTBETbl  COJEpIKaT
NpUHIUIHANBHBIE OIIMOKY, 3a71a4a He perieHa— oT 0 10 30 % ot MakcuMm. Oana.
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3. 3ammura oT4eTa Mo CTyIeHT nojiydaeT IOIycK K paboTe nepes e€ BHIIIOJIHEHUEM B Havajle 3aHATHS, yCTHO OTBeYas Ha 3apaHee IT0ArOTOBJICHHbIC
11abopaTopHOii paboTe BOIIPOCHI, PEI0CTaBIISIET KOHCIEKT JIAO0paTopHOil padOTHI, B KOTOPOM KPATKO M3JI0)KEHBI TEOPETUUECKHE OCHOBBI,
chopMyIHpoBaHa 1eJb PadOThI, MPUCYTCTBYET CXeMa pacCMaTPHBAEMOIo 0OBEKTa, AITOPUTM BBIOIHEHHS paOOTHL,.
ITo okoHuaHuM 1a0OPaTOPHON pabOTHI CTYJIEHT CIAET OTYET B COOTBETCTBHUU C TPEOOBAHUSIMH, B KOTOPOM MPUBEJICHEI
UCXOJIHBIE IaHHBIE, CXeMa, OPSJOK BBIIIOJIHEHHUS, PE3YJIbTaThl PACUeTa MM HKCIIEPUMEHTA, BBIBOJBI O OTICIIBHBIM
3aJJaHHsM U B [IEJIOM I10 J1a0OpaToOpHOii pabore.
3amuTa IpOBOANTCS YCTHO TPH cllade TOToBOro oT4éTa. [IpemomaBaTens 3a1aeT BOMPOCH, KOTOPBIE CPOPMYINPOBAHEI B
KOHIIE METOAMYECKIX YKa3aHUH, a TAK)KE BOIIPOCHI IO TIPEACTABICHHBIM B OTUETE CXeMaM, XapaKTePUCTHKaM 000pyIOBaHHUSA,
€To MmapaMeTpaM U pe3yibTaTaM pacdeTa (3xcrepuMenTa) . [Ipr HeoOX0MMOCTH, BOIIPOCH MOTYT OBITH pa30UTHI HA
TTOTBOTIPOCHI WIIM TOTIOTHEHB! HABOSIIUMHE IIPUMEPaAMHU.
KpuTtepuu onenuBanus, B % ot o0ueil cymMMbI 0a1os 3a JIP:
Homyck k 1aboparopHoit padote — 20 % Oamra.
Oruert o nadbopatopHoii padote — 55 %.
3amura nabopaTopHoii pabotel — 25 %.
4, 3amanue O3HAaKOMBTECH C 3aJJaHUEM U TPEOOBAHUSIMHU K OTUETY.
CocraBbTe OTBET Ha 3a/laHHE B COOTBETCTBUH C TPEOOBAHMSAMH K OTYETY M KPUTECPHUSIMH OLICHUBAHMUSL.
Kpumepuu oyenusanus evinonnennoti pabomul
Maxkcumanvroe konuvecmso 6ano8 3a pabomy — yKa3plBaeTcs IPH BbLIAYC 3a1aHKs
1. IIpaBmabHOCTH pacyera — MakcuMyM 80 % OT MakcuMalabHOTO Oasa.
e  Bce pacyers! BHIIOJIHEHBI C TOTPELIHOCTHIO BBIXOIHBIX ITapaMeTpoB — He Ooutee 2 % - 3,2 Oaa.
e  EcTp HeOOBIIHE MOTPENTHOCTH pacieTa, MaJIo BIMSIOIINE Ha pe3yibTat — cHmkeHue Ha (0,5-1) 6amna.
e ['pyOsie ommOKkH, BIUSAIONINE Ha pe3yaspTatr — 0 6aymios.
2. Odopmiaenne padorsl — makcumym 20 % OT MakCUManbHOro  Oaiia, BBICTABISETCS HPU OTCYTCTBHU
CYIIECTBEHHBIX 3aMEYaHNH 110 O(YOPMIICHHUIO 3aTaHUSL.
Tpebosanusn k oghopmnenuio:
e [IpuBeneHa mocieg0BaTEIHLHOCT paciyeTa ¢ KOMMEHTAPHAMH, PaCYCTHBIMU (POPMYIIaMH, OACTAaBICHHBIMU
3HAYCHUSAMH, C YKa3aHHUEM €]l. I3MEPCHUSI.
® BrpBomsl W rpaduueckre H300pKEHUS OTPa)KarOT  KOJIMYECTBEHHBIE (a4 HE TOJHKO KadyeCTBEHHBIC)
pe3yNbTaThl pacueTa.
5. 3ageT Teopernueckuii 3a4eT MO TUCIUIDIHHE TPOCTABIACTCS ABTOMATUYECKH IIPH  BBITIOTHEHUH YCIIOBHIA:
1) BBIIOJHEHBI BCe JabOpaTOpHbIE paOOTHI;
2) KonMYecTBO GAILIOB 1O MCIHILIHHE BHINIE 55;
3) Kypcosas pa6oTa BHIIONHEHA H 3aIIHIIEHA.
0. Kypcosast pabora 3amuTa KypcoBOTrO MPOEKTa OCYIIECTBISETCS B KOMUCCUH U3 2-4 4elloBeK B COOTBETCTBHUH C [los10keHHEM 0 IpoBeIeHNN

TEKYLIEro KOHTPOJISL U IPOMEXYyTouHOM aTTectauuu TITY
OtBeT oneHuBaeTcs om 60 0o 45 6annos, B ToM ciaydae, €CIM OTBET COOTBETCTBYET CICAYIONIUM KPUTECPHUSIM:
CTYJEHT IIOJIHO PacKphlI OTBET HAa BONPOC B 00BEMe, MPEIYCMOTPEHHOM NPOrpaMMOil M y4eOHHKOM; OTBETHI Ha
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BOIIPOCHI IPaMOTHBIM SI3BIKOM B HEOOXOJMMOMW IOCIIENOBATEIHHOCTH; NPOJIEMOHCTPUPOBAJ 3HAHUE TEOPETHUECKOU
IPOrpaMMBbI, TOJOXEHHOW B OCHOBY IPOEKTHPOBAHUS, IOKa3ajl HABBIKM BJaJCHHS METOJMKaMM pacdyera TEIUIOBOU
CXEMBI ¥, BBIOOpa 000pyI0BaHUs, IPOJAEMOHCTPUPOBA 3HAHNE HOPMAaTHBHOMW JOKYMEHTAllMU, OTBEYaJl CAMOCTOSTEIbHO
0e3 HaBOSIIMX BOIPOCOB INpenojaBarelisi. BO3MOXHBI OJHA-BE HETOYHOCTH IPH OCBELICHHH BTOPOCTENEHHBIX
BOIIPOCOB.

OtBert onienuBaercsa om 44 0o 30 6annoe B TOM ciaydae, €Clii OTBET B OCHOBHOM COOTBETCTBYET TPEOOBaHUSIM Ha
OTJIIMYHYIO OTMETKY, HO IIPH 3TOM CYLIECTBYET OAMH M3 HEJOCTATKOB: JOIYIIEHB! OQMH-IBA HEJOYeTa IPHU OCBEILCHHH
OCHOBHOTO COICpIKaHHI OTBETA, HCIPABJICHHBIC 10 3aMEYaHHMIO dK3aMeHAaTOpa; AOoNylieHa omuOKa nin Ooiee ABYX
HEJ0YETOB IPH OTBETE Ha BTOPOCTEIIEHHBIE BOIIPOCH.

OtBer oueHuBaercs om 29 0o 15 6annoée B TOM cilydae, €CId B IIpoLecce OTBETa HENOJIHO WIH
HEIMOCIIEAOBATENIbHO  PACKPBITO  COJEp)KaHWE MaTepualia, HO IIOKa3aHo o0llee IOHMMaHHE BoIpoca W
IPOJEMOHCTPUPOBAHBl YMEHHS, JOCTaTOYHBIC MJIA AalbHEHIIero yCBOEHHUS NPOrPaMMHOIO MaTepuaja; CTYyIEeHT He
CMOT' MNpPHUBECTH IPUMEPHI IS HPOSCHEHHS TEOPHH, IPU H3JI0KEHUU TEOPETHYECKOro MaTepuana BbISBICHA
HEJ0CTaTO4YHasi COPMHUPOBAHHOCTH OCHOBHBIX KOMIETEHIIUH.

OTBET OLICHUBAETCS KaK Heydoenemeopumenvholit (MeHee 15 6auioB) B TOM citydyae, €CiIi CTYJEHT HE CMOT
OTBETHUTH Ha OOJIBIINHCTBO BOIIPOCOB U HE MPOAEMOHCTPUPOBAI TEOPETUUECKHE 3HAHUS U NPAKTUYECKHE HABBIKH
BBITIOJIHEHUS TIPOEKTa B MUHUMAaIILHOM 00beMe, IPEyCMOTPEHHOM NPOTrPaMMON; OTCYTCTBYET ITOCIIEI0BATEIBHOCTD
U3JIOKEHHE U yNoTpebieHne Heo0X0AUMOM TEPMHUHOJIOTHH; BCE OTBETHI CONIPOBOKIAAIOTCS HABOASLIMMH BOTIPOCAMHU
YJICHOB KOMHUCCHH.
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