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AHHOTANMA

Jucruruinaa "MeTon KOHEYHBIX JJIEMEHTOB B 3a7adaX BBIYHCIHMTEIHLHOW a’pOMWHAMUKH'" HampaBiIeH Ha
paciupeHue Kpyro3opa CTYJAEHTOB B MpoOlieMe CO37aHus BBICOKOA(PQPEKTHBHOTO METOAa YHCICHHOTO
pelieHnst 3a7ad BHEIIHEH W BHYTpeHHeH a’dpoamHaMuku. CTyICHTHI 3HAKOMSTCS C NMPUMEHEHHEM METO/IOB
KOHEYHOTO JJIEMEHTa JJI1 pPElIeHUs 3aJlad BbIUUCIUTENIbHON a’pOoJUHAMHUKHA. OJTO OTHOCHUTEIHHO HOBOE
MHOTOOOEIIA0IIee HAMpaBiICHHE B METOAAX BBIYUCIUTEIHLHOW ad’pONWHAMUKH IMO3BOJIIET TEPEeUTH K
WCIIOJIb30BAHMIO CXEM aIllIPOKCHMAIIUN BBICOKOTO MOPSIIKA TOYHOCTH Ha aIallTUBHBIX HECTPYKTYPHUPOBAHHBIX
pacuy€THBIX ceTkax. B Kypce aHalIM3UpYIOTCS TOCTOMHCTBA M HEJOCTAaTKU METOJOB KOHEUHBIX Pa3HOCTEM,
KOHEYHOTro 00BhEMa M KOHEYHOrO dJIeMEHTa. PaccMaTpuBalOTCs OCHOBHBIE IMOJXOABI K PEIICHUIO CHCTEM
CETOYHBIX YPaBHECHHI.

1. leau u 3apauu

eap AUCUMNIMHBI

- 3HAKOMCTBO CTYACHTOB C IIPUMCHCHHUCM MCTOAOB KOHCYHOI'O DJJICMCHTA [JIs1 PCHICHHUA 3aldaq
BBIYUCIIUTEIbHOMN A3pOJMHAMUKHU.

3agauu AU CHUIIHHBI

- pacuIMpeHne Kpyrosopa CTyA€HTOB B IpoOiieMe COo31aHHs BEICOKO3()(hEKTUBHOTO METOa YUCICHHOTO
pelIeHns 3a/1a4 BHEIIHEH U BHYTPEHHEH adpOIMHAMUKH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cuctemoit pynnamentransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00acTu OIBIT M PE3yJbTaThl HAYYHBIX HCCIIEJOBaHUII B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUILIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHKu W (U3UKH U CHOCOOCH WX MPHMEHSTh IPH
peleHnn 3a1a4 NpoQecCHOHaNBHON AEATENbHOCTH

OIIK-3.2 CnocoOeH HCIIOJb30BaTh HMCCIICAOBATEIbCKUE
METO/BI TIPU PEIICHUM HOBBIX 3a/iau, MPUMEHSS 3HAHHS B
OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN) PasIMYHBIX 00/IAaCTAX HAYKH (TEXHUKH)

paspabarbiBaTh moaxob! K pemeHuio TunoBbix |OITK-3.1 CnocoOeH aHanu3upoBaTh 3ajaady, MIAHUPOBATh
Y HOBBIX 337134 B 00acTi npoecCHOHanbHON |IyTH pelleHUs], TMpeiaraTh U KOMOHHHPOBATh CIIOCOOBI
NESITCTLHOCTH, YUUTBIBass OCOOCHHOCTH U pelieHus

OTpaHMYCHHUS pa3IMIHbIX METOAOB PCIICHUA OIIK-3.3 BnageeT aHaNMUTUYECKUMHU W BBIYUCIUTEIbHBIMHU
METO/IaMH PEIICHUS, TOHUMACT U YYHUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN

OIIK-4.1 Cnoco0eH NpUMEHATh 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH()OpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX IIPOLYKTOB

OIIK-4 Crioco0eH ycrenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIlK-4.2 CrnocobeH TpuUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1auy, (POPMYIHPOBAHUS BBIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!



- (hyHIaMeHTaIbHBIC TIOHSTHUS, 3aKOHBI, TEOPUH KJIACCUUECKON U COBPEMEHHOW (DU3UKH;
- HOPSAKY YUCIICHHBIX BEJIMYMH, XapaKTEePHBbIE ISl PA3JIMYHBIX PAa3AeioB QU3UKH;

- COBpEMEHHBIE TPOOIIEMBbl (PH3UKH, MaTEMaTHKH;
- COBpPEMEHHOE TIOJOKEHUH Jenl B TpobieMe wuieHTU(UKAIUK (U3NYECKUX MEXaHU3MOB B

TypOyJICHTHBIX TEUCHUSX;

- pPa3HOBHUIHOCTH COBPEMEHHBIX CIIOCOOOB SKCIEPHUMEHTAIBHOTO MCCIEAOBaHUSA TypOYJICeHTHBIX
Te4eHUI U PU3NIECKUE IPUHLIUIIBI, HA KOTOPBIX OHH OCHOBAHHBI.

YMETB:

- abCTparupoBaThCs OT HECYIIECTBEHHOTO MTPU MOJIEINPOBAHNY PEATIbHBIX (U3HMUECKUX CUTYalUi;
- TIOJIb30BAThCSl CBOMMM 3HAHUSMHM JJIi pelIeHUs (QyHIaMEHTAJIBHBIX W NPUKIAIHBIX 3a1ad H

TCXHOJIOTUYCCKHX 3aJa4,

- IeJIaTh PaBUJILHBIE BBIBOJIBI U3 COMIOCTABIICHUS PE3YJIBTaTOB TEOPUU U IKCIIEPUMEHTA;
- POU3BOJIUTH YHCIICHHBIE OIICHKH TI0 MOPSAIKY BEJIUYUHBL,
- IeJIaTh Ka4eCTBEHHBIC BBIBOJIBI ITPH MEPEXOJIE K MPECIIBHBIM YCIOBUIM B H3y4aeMBbIX TIPoOIeMax;
- BHJICTh B TEXHUYECKHX 3a/1a4ax (pu3nueckoe copeprkaHue;
- 0CBaMBaTh HOBBIC IPEIMETHBIC 00IACTH, TEOPETUICCKUE TIOAXOBI U IKCTIEPUMEHTATIHHBIC METOINKH;
- BBIBOJIUTH OCHOBHBIC YPaBHEHHS U TIOHUMATh UX (PU3UUECKHI CMBICIT,
- a¢ddexTHBHO UCTONB30BaTh WH()OPMAIMOHHBIC TEXHOJOTUM M KOMIBIOTEPHYIO TEXHUKY IS
JOCTHKEHUSI HEOOXOTUMBIX TEOPETHUECKUX U MPUKIIAJHBIX PE3yIbTaTOB.
BJIAJETh:

- HaBbIKAMH OCBOEHUS O0IBIIOT0 00beMa HHPOPMAITNY;

- HaBBEIKAMM CaMOCTOSTSIbHOMI paGOTLI B na60paT0pHH n HHTGpHeTe;

- KyJIbTYpOH OCTAaHOBKY U MOZICNIMPOBAHUS (PU3NUECKHX 3a/1ad;
- HaBbIKAMH TPaMOTHOH OOpa0OTKM pe3yJabTaTOB OIBITA W CONOCTaBICHHUSA C TEOPETHUYECKUMU

JaHHBIMHU.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora

| Beenenne. Cxembl BBICOKOIO IIOpsKa ) )
TOYHOCTH M UX UCIOJIB30BAHUE.

2 Meron Komeunsix Pasnocteir, Merox 2 3
Koneunoro O6béma.

3 Iopsinok ANNpOKCHMALM M TIOPANOK 3 3
TOYHOCTH YMCIIEHHOW CXEMBI.

4 Turnet CETOK. Tunet KOHEYHBIX 3 2
3JIEMEHTOB.
Ucnonb3oBanne MKD mns  pemenus

5 3amgad Jlarmaca wm  Ilyaccona. Meron 3 2
lNanépkuna.
MKD BBICOKOTO TOpsiIKa TOYHOCTH JISt

6 pelieHuss  ypaBHeHM ~— OJWnepa U 3 2
Hagwe-Crokca.
AnnpokcuManusi BSI3KMX M HEBA3KUX

7 2 2
yjieHoB B PMT.
[locTaHoBka TpaHUYHBIX YCIOBHH B

8 METO/1aX KOHEYHBIX IEMEHTOB BBICOKOIO 2 2
MOpsAKA TOYHOCTH.

9 KBagparypublii u  0e3KkBagpaTypHbIC ) )

IIOAXOIHbI.




10 Metoabl MOHOTOHM3AaLMM pEIICHUS B 3 )
KOHEYHO-3JIEMEHTHBIX OAX0aX.
MeTonpl pelieHrs: CETOYHBIX YpaBHEHUN

11 KOHEYHO-3JIEMEHTHOM  amnmpoKCUMAaIlHH 3 4
TEYECHUM.

12 Wuaukarop  ommbku  Ha  OCHOBE ’ 4
COIPSKEHHOTO PELICHUS.

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBaHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. BBC,[[GHI/IG. CXeMBbI BEICOKOTO MopsaaAKa TOYHOCTHU U UX HUCIIOJIb30BAHHUC.

Baenenue. CXeMbl BBICOKOTO NnopsaAKa TOYHOCTHU U UX HUCIIOJIBb30BAHUC HAa aHU30TPOITHO aAallITUBHBIX
HCCTPYKTYPUPOBAHHBIX paC‘IéTHBIX ceTkax. AHaIu3 3(1)(1)6KTI/IBHOCTI/I HUCIIOJB30BaHHA CXEM BBICOKOI'O
NnopsaAKa TOYHOCTH IIPpHU pCUHICHUHN 3aaa4 BBIYMCIIUTEILHOMN A3pOAUHAMUKU.

2. Meron Koneunrix Pasnocreii, Meron Koneunoro O6néma.

Meton Koneunsix Pasnocreii (MKP), Meton Koneunoro O6néma (MKO), Metoa Koneunoro
Onementa (MKD). CxeMbl BBICOKOTO MOPAIKA TOUHOCTHU (MPEUMYIIECTBA M HEAOCTATKH).

3. TlopsiioK anmpoOKCUMALUU U MOPSAOK TOYHOCTH YUCIICHHOU CXEMBI.
Onucanue NopsiaKa anmpoOKCUMAIINH U €r0 TOPSAA0aK TOYHOCTH YUCIICHHON CXEMBI.
4. Tunbl ceToK. TUNBI KOHEYHEIX 3JIEMEHTOB.

Tumbl ceTok (CTPYKTYpHUpPOBAaHHBIE, HECTPYKTYPHUPOBAHHbBIC, aJalTUBHbIC, W30TPOIHAS aJanTalys,
AHM30TPOIHAA afanTalys). THIIbl KOHEYHBIX 3JIEMEHTOB.

5. Ucnone3oBanne MKD nns pemenus 3agay Jlamnaca u [lyaccona. Meron I'anépkuna.
Hcnonp3oBaHue MeTo[ia KOHEYHBIX 3JIEMEHTOB Ul PELCHMs 3a1au.
6. MKD3 BbICOKOTO MOpA/IKa TOYHOCTH JUIS pellieHns ypaBHeHuit Ditnepa u Happe-Crokca.

MeToabl KOHEUHBIX 3JIEMEHTOBBBICOKOTO TOpSAIKAa TOYHOCTH Ul pELIeHUs ypaBHEHUH Oiinepa u
HaBbe-CTokca Ha HECTPYKTYpUpOBaHHBIX ceTkax. CrabunusupoBanubiii Meton [Nanépkuna (CMI),
PaspeiBablit Meton TManépkuna (PMI), meron pacnpenenénnoii HeBsizku (MPH), cnextpanbHbie
METO/IBI.

7. AnmpokcHManys BA3KHX U HEBSI3KHUX 4JIeHOB B PMI
Onucanue anmpoKCUMAaNNY BI3KUX M HEBS3KHUX YJICHOB B PEHICHUSIX METOAOB [ asbnepuHa.
8. ITocTaHOBKA rpaHUYHBIX YCIOBUHM B METOAAX KOHEYHBIX AJIEMEHTOB BBICOKOTO MOPSAIKA TOYHOCTH.

[locranoBka rpannyHbIX ycioBuit B MKD BbIcOKOro mopsiaka To4HOCTH. MeToabl y4éTa KPUBU3HBI
o0Tekaemoii rpanuibl. OTOOpaKEHHS HIIEMEHTOB B MTApPaMETPHUYECKYIO TIIOCKOCTb.




9. KBagparypHblii 1 6e3KBaipaTypHbIE TTOIXOIBI.
Omnucanue KBapaTypHOro U O€3KBaApaTypHOTO MOAXObI HHTETPUPOBAHUS IOTOKOB.
10. MeTozibl MOHOTOHHU3AINHU PEIICHNUS B KOHEYHO-3JIEMEHTHBIX MOX0/1aX.

Onucanu METOJOB MOHOTOHHM3AIIMM PEHICHHS B KOHEYHO-3JIEMEHTHBIX IMOAXOAAX anlpOoKCHMAaIluu
TEUEHUH.

11. MeToas! penieHust CETOUHBIX YPABHEHUN KOHEUHO-3JIEMEHTHON alllpOKCUMAlUU TEUCHUH.

Mertonb! peleHns CETOUHBIX YPABHEHUN KOHEYHO-JIEMEHTHOM allpOKCUMALMU T€YEHUU. SIBHBIN U
HesaBHBIA MeTton. GMRES. Pemarenu u MEHOroceTouHbIi MeTon. I1onHOMAAIBHBII MHOTOCETOYHBIA
Metoz. [lepeoOycaBnuBarenb Ha HU3KKE yricia Maxa.

12. Muaukarop ommOKy Ha OCHOBE COMPSKEHHOTO PEIICHUSI.
Omnpenenenne MHAMKATOPA OMNOKH HA OCHOBE COIPSKEHHOTO PEIICHHUS, CYyTIePCXOAUMOCTb.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMO¥ AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJIHLHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS MYJIbTHUMEANAIPOCKTOPOM U DKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. [lpuknannas razosas nuHamuka [Tekcr] : B 2 4. Y. 1 : [y4e6. mocobue st By30B] / I. H. AGpamoBuu
.— 5-e 3., nepepab. u nom. — M. : Hayka, 1991 .— 600 c.
2. [Mpuknagnas razosas auHamuka [Teker] : B 2 4. Y. 2 : [y4e6. mocobue st By3oB] / I. H. AGpamoBuy
.— 5-e m3x., mepepad. u gon. — M. : Hayka, 1991 .— 301 c.

JomnonHutenbpHas auTeparypa
1. AsporazoguHamMuKa peakTUBHBIX coren [ TekcT] : [mocsm. 85-netuto co nua ocHoBanus H. E.
Kyrosckum HAI'U] : B 2 /T H. JlaBpyxun, T. 1, BHyTpeHHe XxapakTepucTHKH comed, -M.,
®usmatiut, 2003
2. I'azoBas nunamuka [Texct] / I I. Yepsrit - M.Hayka, 1988
3. VYpaBuenus matemaruueckort ¢pusuku [Texcr] / C. K. Tonynos - M.Hayka, 1971

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

Kypuans! o runaponuHamuke ( Mexanuka sxuakoctu u raza, JournalofFluidMechanics,
JournalofSoundandVibration), noctynHslie uepes Internet, yuebnbie mocodust u cOOPHUKH 3a7ad,
pa3paboTaHHbIe IS JaHHOTO Kypca

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHSATUAX UCIIONIB3YIOTCA MYJIETUMEIUUHBIC TEXHOIOTUY, BKIIIOYAsl IEMOHCTPALIUIO IPE3CHTALIMIA.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHt, u3ydaromuil IUCHUIUIMHY "MeToa KOHEUYHBIX JJIEMEHTOB B 3aJlauaX BBIYMCIUTEIHHON
a’ponrHaMuKe", JTOJDKEH C OHOM CTOPOHBI, OBIANETh OOIIMM MOHATHIHBIM aIliaparoM, a ¢ APYrou
CTOPOHBI, JTOJIKEH HAYYUThCS IPUMEHATh TEOPETUUECKHE 3HAHUS Ha TIPAKTHKE.



B pesynbrare u3ydeHus IOUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHUOMBI.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoAuMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— mpopaboTky ydeOHOro Mmarepuaia (yueOHOW M HAay4HOM JHUTEparype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAYEHHBIX [UII CaMOCTOSTENbHOIO M3Y4EHHUs, JO0KA3aTeIbCTBO OTAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

— IOATOTOBKY K DK3aMEHY.

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBiseTcs B Qopme
HUHAUBUYaJIbHBIX KOHCYJIbTAlUM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: ABHAITMOHHBIEC TEXHOJIOTHN
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
kageapa KOMIIBIOTEPHOTO MOJIEINPOBAHUS

Kypc: 1

KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: A.B. Bonkos, 1-p ¢u3.-mMaT. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-3 CriocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00acTu npodeccuoHambLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.2 CnocobOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]a4, MPUMEHSsS 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.3 BiameeT aHaIUTHYECKMMHM M BBIYHUCIHUTEIHLHBIMHU
METOJJaMH pelIeHMs], TOHUMAeT U YYUTHIBAET HA MPaKTHUKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIienHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlIK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(POPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare W3y4eHUS ITUCHUTUIMHBI
a’pOIMHAMUKIY 00yYaIOIINICS JOJIKEH:

3HATb:

«MGTO,Z[ KOHCYHBIX JJICMCHTOB B 3aJadax BBIYMCIIUTEILHOMN

- (hyHIaMeHTaIbHBIC TIOHSTHUS, 3aKOHBI, TEOPUH KJIACCUUECKON U COBPEMEHHOW (DU3UKH;

- HOPSAKY YUCIICHHBIX BEJIMYMH, XapaKTEePHBbIE ISl PA3JIMYHBIX PA3AeioB QU3UKH;

- COBpEeMEHHbIE TPOOIEMBbl (PH3HKH, MaTEMaTHKH;

- COBpPEMEHHOE TIOJOKEHUH Jenl B TnpobieMe uiAeHTU(UKAIUK (U3NIECKUX MEXaHU3MOB B

TypOyJICHTHBIX TEUCHUSX;

- pPa3HOBHUIHOCTH COBPEMEHHBIX CIIOCOOOB SKCIEPHMEHTAIBHOTO HCCIEA0BAHUS TYypOYJIeHTHBIX
Te4eHUH 1 PU3NIECKUE IPUHLIUIIBI, HA KOTOPBIX OHH OCHOBAHHBI.

yMeTh:

- abCcTparupoBarThCs OT HECYIIECTBEHHOTO MTPU MOJEINPOBAHNY PEATTbHBIX (PU3HMUECKUX CUTYalUi;
- TIOJIb30BAThCSl CBOMMHM 3HAHUSMHM JJIi pelIeHUs (QyHIaMEHTAJIBHBIX W NPUKIAIHBIX 3a1ad H

TCXHOJOTUYCCKHX 3aJa4,

- ACJIaThb IPaBUJIbHBIC BBIBO/JAbI U3 COITIOCTABJICHUSA PC3YJILTATOB TCOPUU U SKCIICPUMCHTA,

- IPOU3BOAUTDH YUCJICHHBIC OLCHKHU 110 MOPAAKY BEJININHDBI;

- ACJIaTh Ka4CCTBCHHBIC BLIBOABI IIPU NCPEXOAC K MPEACIbHBIM YCIIOBUSAM B U3y4aCMbIX HpO6erMaX;

- BUICTHb B TCXHUYCCKUX 3aJadax (1)I/I3I/I‘-ICCKOG COCPIKAHUE,

- OCBaMBaTh HOBLIC IPCIMCTHBIC 06J'I3.CTI/I, TCOPCTUYCCKUC TOAXOAbI U SKCIICPUMCHTAJIbHBIC MCTOAUKH,
- BBIBOAUTHb OCHOBHBIC YPABHCHHUA U IIOHUMATh UX Q)HSH‘ICCKI/II‘;I CMBICII;

- 3(1)(1)6KTI/IBHO HUCIIOJIb30BaTh I/IH(i)OpMaI_II/IOHHBIG TCXHOJIOTMKM W KOMIIBIOTCPHYIO TCXHUKY JIA
JOCTHIKCHUA HeO6XOI[I/IMBIX TCOPCTUUCCKUX U MPHUKIAAHBIX PE3YJILTATOB.

BJA€Th:




- HaBBIKAMH OCBOEHUS O0IBIIOT0 00beMa HHPOPMAIINY;

- HaBBIKAMH CaMOCTOSITEIbHOU paboTHI B 1aboparopun U MHTEpHETE;

- KYJIBTYPOI IOCTAaHOBKU M MOJCIMPOBAaHUs (PU3MYESCKUX 3a/1a4;

- HaBBIKAMH TPAMOTHOH OOpaOOTKM pE3yabTaTOB OINbBITa M CONOCTABICHHS C TEOPETUUCCKUMH
JaHHBIMHU.

3. IlepeyeHb THNOBBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

1. Crabunusuposannbiii Meton anépkuna (CMI).

2. PazpeiBHbIl Meton Tanépkuna (PMI), meron pacnpenenénHoi Hesizku (MPH), cniekTpanbHbie
METO/IBI.

3. AnmpokcuManys BA3KHX U HEBSI3KHUX 4JieHOB B PMI

4. IlocranoBka rpaHu4HbBIX yciaoBuid B MKD BeICOKOTO MOpsiiKa TOUHOCTH.

5. KBagparypHslii n 6e3kBaipaTypHbI€ TOAXObI HHTETPUPOBAHUS IIOTOKOB.

6. MeTonbl MOHOTOHU3ALMH PEMICHNS B KOHEYHO-JIEMEHTHBIX NTOX0aX allllPOKCHMAalN TEYEHUH.
7. MeToapl pellieHUs] CETOYHBIX YPABHEHUI KOHEYHO-JIEMEHTHOM alllIpOKCUMALIMHA TEYEHUH.

8. MeToasl nporpaMMHPOBaHHS YHCICHHBIX CXeM PELICHUs] YpaBHEHH epeHoca MmetoaoM ['anépkuna
C pa3pbIBHBIMU 0a3MCHBIMH (DYHKIIHSMHU.

9.Tumnbl ceTok (CTPYKTypUpOBaHHbIE, HECTPYKTYPUPOBAHHBIE, alallTUBHbIEC, U30TPOIIHAs ajanTalys,
AQHU30TPOITHAS aJanTaIus).

10.THUOBI KOHEYHBIX DJIEMEHTOB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. CxemMbl BBICOKOTO nopsgaka TOYHOCTU W HX HUCIIOJIB30BAHME Ha AaHU30TPOMNHO aAallTUBHBIX
HCCTPYKTYPUPOBAHHBIX pacqéTme CCTKax.

2. Meron Koneunbix Pasnocteit (MKP), Meton Koneunoro O6véma (MKO), Mertox Konewunoro
Onementa (MKD).

3. [lopsiok anmpoKCUMAIUH U TIOPSIIOK TOYHOCTH YUCIIEHHOM CXEMBI.

4. Tumsl ceTok (CTPYyKTypHUpOBaHHbBIC, HECTPYKTypHUPOBAaHHbIE, aJallTUBHbIC, N30TPOIHAS aJanTalus,
AQHU30TPOIHAS aJanTaIus).

5. Ucnonb3oBanne MKD mis pemenus 3agay Jlannaca u [lyaccona.
6. Meron lNanépkuna.

7. MKD BbICOKOTO TOpsiAKA TOYHOCTH Ui pelieHus ypaBHeHui Oitnepa u Hasbe-Crokca Ha
HECTPYKTYPUPOBAaHHBIX CETKaX.

8. Anamu3 >(pYeKTUBHOCTH MCHONB30BAHUS CXEM BBICOKOTO HOpPSIKAa TOYHOCTH TPH PEIICHHH 3a/ady
BBIUMCIIUTEIBHON a3pOIMHAMHKH.

9. Onpexnenenne UHANKATOPa OIIMOKH HA OCHOBE CONMPSHKEHHOTO PELICHUS, CYyIePCXOIUMOCTb.
10. Cxembl BBICOKOTO MOPSAKA TOYHOCTH (IIPEUMYILECTBA U HEIOCTATKH).

buier 1
Ornucarh pa3HUIY MEXITy METOIOB KOHEYHBIX PA3HOCTEH M METOIOB KOHEYHOTO 00beMa.

Buier 2
Kakue mopsaku TOYHOCTH €CTh Y YUCIIEHHOE cXeMbl. OOBSCHUTS.

Kputepun onennBanus

Onenka ommuHo 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.

Onenka oOmM4YHO 9 Oa/uloB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.



Ouenka ommyHO 8§ 0OamioB - BBICTABIISICTCS  CTYACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTEIBHO 1 0ayl - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeaeHusi sx3ameHa 0OydaromMecs MOTYT IOJb30BAaThCS MPOTPaMMOM JHUCLUILIUHBI, a
TAKXE CIPABOYHOM JIMTEPATYPOM, BBIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JIEKLIAMN.

OK3aMeH MOXET IPOBOAMUTHCA II0 UTOraM TEKyLIeW ycIIeBaeMOCTH M CIaud 3aJaHuil, WM IyTeM
OpraHu3aluy CIIEHUAILHOTO OIIPOCa, IPOBOANMOTO B YCTHOU (opMe.



