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AHHOTANMA

Juctumuinaa "MeTon KOHEYHBIX 3JIEMEHTOB B 3a/1a4aX BBIYMCIUTEIHHOW a’3pOJWHAMHUKK" HaIpaBJICH HA
pacuupeHue Kpyro3opa CTYJCHTOB B IpoOJeMe Cco3/laHus BBICOKOI(D(EKTHBHOTO MeTo/la YWCIEHHOTO
pelieHns 3a7a4 BHEITHEH W BHYTpeHHeW a’pomuHaMuku. CTYIEHTHI 3HAKOMATCS C MPUMEHEHHEM METO/IOB
KOHEYHOTO JJIEMEHTa JJI1 PElIeHUs 3aad BbIUMCIUTEIbHON a’dpoAMHAMHKH. OTO OTHOCHUTENHHO HOBOE
MHOTOOOECIIAIIEe HAMpaBICHHEe B METONAaX BBIYHCIUTEIBHON adpOJMHAMHUKH TIO3BOJSET MEPEHTH K
WCIIOJIb30BAaHUIO CXEM aIPOKCUMAIIMU BBICOKOTO MOPSAIKa TOUHOCTH Ha aJalTHBHBIX HECTPYKTYPHUPOBAHHBIX
pacuy€THBIX ceTkax. B Kypce aHanmu3upyroTcsi JOCTOMHCTBA M HEAOCTAaTKM METOAOB KOHEUHBIX Pa3HOCTEH,
KOHEYHOTro 00bhEMa W KOHEYHOTO 3JieMEeHTa. PaccMaTpuBalOTCSi OCHOBHBIE TOAXOMABI K PEHICHUIO CHUCTEM
CETOYHBIX YPaBHECHHI.

1. leau u 3apauu

eap AUCUMNIMHBI

- 3HAKOMCTBO CTYACHTOB C IPUMCHCHHCM MCTOAOB KOHCYHOIO J3JICMCHTA JJId PCHICHUA 3a1a4
BBIYUCIIUTEIbHOMN A3pOJMHAMUKHU.

3agauu AU CHUIIHHBI

- pacuIMpeHne Kpyrosopa CTyA€HTOB B IIpoOieMe CO3JaHus BEICOKO3()(EKTUBHOTO METOAa YHCICHHOTO
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  cOocoOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTalbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneet cucremoit pynnamentanbieix |OIMK-1.2 CrnocobeH 0600mark ¥ KpUTHYECKH OIICHWUBAThH
Hay4YHBIX 3HAHUH B 00acTu OIBIT WM PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IAaCTH
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuku W (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHnn 3a1a4 NpoQecCHOHaNBHON AEATENbHOCTH

OIIK-3.2 CnocobeH HCIIOIL30BaTh HCCIENOBATEILCKUE
METOJIbI TPU PEIICHWH HOBBIX 3aj]lad, MPUMEHSs 3HAHWUS B

OIIK-3 CniocoGen BbIOMpaTh U (WITH) Pa3IMYHBIX 00JIACTIAX HAYKH (TEXHUKN)

paspabatbiBaTh moaxosl K perreHuo TumoBelx |OITK-3.1 CrnocobeH aHanm3upoBaTh 3aiady, IUIAHUPOBATH
Y HOBBIX 337124 B 00nacTu npoeccCHoHanbHOW |IyTH peIleHus], Mpejiarath U KOMOHHHPOBATh CIIOCOOBI
JeATEIIbHOCTH, YYUTBIBAsI OCOOCHHOCTH U peneHus

OrpaHHYCHUA PA3JIMIHBIX MCTOOB PCIICHNA OIIK-3.3 BimageeT aHAJIMTUYECKUMU M BBIYUCIUTEILHBIMHA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
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
pelIeHHe TOCTaBICHHON 3aja4H, IPOBECTH

aHaJIu3 pe3ysibTaTa U MPEeACTaBUTh BHIBOAbI,
MPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH
(hM3UKO-MaTeMaTHYECKUX HAYK H
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
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 Jen B mpobieMe HACHTU(UKAMK (U3NIECKHMX MEXaHU3MOB B

TypOyJICHTHBIX TEUCHUSX;

- pPa3HOBHUIHOCTH COBPEMEHHBIX CIIOCOOOB HKCIIEPUMEHTAIBHOTO HCCICIOBAaHUS TypOYyIEHTHBIX
Te4eHUI U PU3NIECKUE IPUHLIUIIBI, HA KOTOPBIX OHH OCHOBAHHBI.

YMETB:

- abCTparupoBaThCs OT HECYIIECTBEHHOTO MTPU MOJIEINPOBAHNY PEATIbHBIX (U3HMUECKUX CUTYalUi;
- TOJb30BATHCS CBOMMH 3HAHUSIMH I PpEHICHUs (QyHAaMEHTAJIbHBIX M NPUKIAAHBIX 3a1ad |

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,
- 3¢ (deKTHBHO WCHOIH30BaTh WH(GOPMAIMOHHBIE TEXHOJOTUU W KOMITBIOTEPHYIO TEXHHKY 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 OOpabOTKM pE3ylbTaTOB OMNbITA M COMOCTABICHUS C TEOPETUYECKUMH

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 BBICOKOTO TOpSAKa ) 5
TOYHOCTH M MX HCITOJIb30BaHHUE.

2 Meron Komeunsix Pasnocteir, Merox 2 5
Koneunoro O0béma.

3 [Mopsmox anr[pOKCHVMauHH U TOPSIOK 3 5
TOYHOCTH YHCIICHHON CXEMEL.

4 Tumnbl CETOK. Turmbl KOHECUHBIX 3 5
JJIEMEHTOB.
Ucnonb3oBanne MKD ana pemenus

5 3amgad Jlammaca wu Ilyaccona. Meton 3 5
lNanépkuna.
MKD BBICOKOTO TMOpSIAKA TOYHOCTH IS

6 pelieHuss ~ ypaBHeHMH — JWiepa U 3 5
Hagre-Crokca.
ANMpOKCUMAaNUg BSI3KHUX W HEBA3KUX

7 2 5
yjeHoB B PMI.
[locTaHOBKa TpaHWYHBIX YCIOBHH B

8 METO/aX KOHEUHBIX 3JIEMEHTOB BBICOKOTO 2 5
MTOPSIJIKA TOYHOCTH.

9 KBagparypuelii u  Oe3KkBaaparypHbIe ) 5

IIOAXOIHbI.




10 Metoabl MOHOTOHM3AaLMM pEIICHUS B 3 5
KOHEYHO-3JIEMEHTHBIX OAX0aX.
MeTonpl pelieHrs: CETOYHBIX YpaBHEHUN

11 KOHEYHO-3JIEMEHTHOM  amnmpoKCUMAaIlHH 3 5
TEYECHUM.

12 Wuaukatop  ommbOku  HAa  OCHOBE ’ 5
COIPSKEHHOTO PELICHUS.

Hroro yacos 30 60

IToaroTroBka K sK3aMeHy 0 yac.

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 nopsaaka TO4YHOCTU U UX HUCIIOJIb30BAHUC HAa aHU30TPOITHO aJalITUBHBIX
HCCTPYKTYPUPOBAHHBIX paC‘léTHBIX ceTkax. AHaIu3 3(1)(1)CKTI/IBHOCTI/I HUCIIOJB30BaHHA CXEM BBICOKOI'O
NnopsaAKa TOYHOCTH IIPpHU pCUHICHUHN 3aaa4 BBIYMCIIUTEILHOMN A3pOAUHAMUKU.

2. Meron Koneunrix Pasnocreii, Meron Koneunoro O6néma.

Meton Koneunsix Pasnocteii (MKP), Meron Koneunoro Oo0néma (MKO), Meron 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 (CTPyKTYpHpPOBaHHBIC, HECTPYKTYPUPOBAHHbIC, aJalTUBHBIC, U30TPOIHAS aJanTanus,
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.

MeToznbl KOHEUHBIX 3J€MEHTOBBBICOKOTO IMOPSAAKA TOYHOCTU JIS PEIICHHs ypaBHEHHH Oiiepa u
HaBbe-CTokca Ha HECTPYKTYpUpOBaHHBIX ceTkax. CrabunusupoBanubiii Meton [Nanépkuna (CMI),
PaspriBublit Meton I'anépkuna (PMI'), meton pacnpenenénHoii neBssku (MPH), crekrpaibHbie
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.

[TocraHoBKka rpaHnYHBIX yciuoBuid B MKD BBICOKOTO MOpsiika TOYHOCTH. MeToapl y4éra 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 MOHOTOHHU3ALMK PEIICHUS B KOHEYHO-3JIEMEHTHBIX MOJXOJaX AamMpOKCHMAIINH
TEUEHUH.

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

Meronpl peleHrs CETOUYHbIX YPaBHEHH KOHEYHO-JIEMEHTHOM aIlllpOKCUMALIMM T€UeHUM. SIBHBIA 1
HesaBHBIA MeTox. GMRES. Pemarenn u MHOroceTouHbld MeTo. I1oimHOMAaIbHBIM 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)

CryaeHt, u3y4aromuil TUCHUIUIMHY "METOIl KOHEUHBIX 3JEeMEHTOB B 3a/adyax BBIYUCINUTEIHHON
a’ponrHaMuKe", JOHKEH C OHOW CTOPOHBI, OBJIAJIETh OOIMMM MOHSATHWHBIM allliaparoM, a ¢ JPYroi
CTOPOHBI, JTOJIKEH HAYYUThCS IPUMEHATh TEOPETUUECKHE 3HAHUS Ha TIPAKTHKE.



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

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyleHTa. B nporpamme
Kypca TpUBEACHO MHUHUMAJIbHO HEOOXomuMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— mpopaboTKy y4yeOHOro marepuana (yueOHOM M HaydyHOW JUTeparype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAUEHHBIX [UI1 CaMOCTOSITEIbHOIO M3YyHEHHUs, Jl0Ka3aTelIbCTBO OTHAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

— MOATOTOBKY K TU(PEpEeHINPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocyuiecTBisieTcss B (opme
HUHAUBUYaJIbHBIX KOHCYJIbTAlUM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa

IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
kadeapa adpoU3KKH U JIeTaTeIbHBIX alllapaToB

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: A.B. Bonxkos, a-p ¢u3.-mar. HayK, JOLECHT



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 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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 HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.3 BnageeT aHAIUTUYECKHMMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
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 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC UYUCHUSA AUCHUIIIIMHBI ((MCTO,E[ KOHCYHBIX JJICMCHTOB B 3aJadax BBIYMCIUTEIBHOMN

a’pOIMHAMUKIY 00yYaIOIINICS JOJIKEH:

3HATb:

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

- HOPSAKY YUCIICHHBIX BEJIMYMH, XapaKTEePHBbIE ISl PA3JIMYHBIX PA3AeioB QU3UKH;

- COBpEeMEHHbIE TPOOIEMBbl (PH3HKH, MaTEMaTHKH;

- COBpPEMEHHOE TOJOKEHUH Jenl B mpobieMe uACHTU(UKAMK (U3NIECKHMX MEXaHU3MOB B

TypOyJICHTHBIX TEUCHUSX;

- PpPa3HOBHUIHOCTH COBPEMEHHBIX CIIOCOOOB HKCIIEPUMEHTAIBHOTO HCCIEIOBAaHUS TYpOYIEHTHBIX
Te4eHUH 1 PU3NIECKUE IPUHLIUIIBI, HA KOTOPBIX OHH OCHOBAHHBI.

yMeTh:

- abCcTparupoBarThCs OT HECYIIECTBEHHOTO MTPU MOJEINPOBAHNY PEATTbHBIX (PU3HMUECKUX CUTYalUi;
- TOJb30BATHCSl CBOMMHM 3HAHUSIMH Ui pEIHICHUs (QyHAaMEHTAJIbHBIX W NPUKIAAHBIX 3a1ad |

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/IOHHBIe TCXHOJIOTMX W KOMIIBIOTCPHYIO TCXHHUKY I
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;

- HaBBIKAMHM T'PaMOTHOH OOpa0OTKH pEe3yJbTaToB OIBITA W COIOCTABICHUS C TEOPETUYCCKUMHU
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. Anonpokcumanus BI3KUX U HEBSI3KUX 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. MeToas! MporpaMMHpOBAHMSI YHCIEHHBIX CXEM PELIEHUS YpPaBHEHHH NepeHoca MeTooM [ 'anépkuna
C pa3pbIBHBIMU 0a3MCHBIMH (DYHKIIHSMHU.

9.Tumnbl ceTok (CTPYKTypUpOBaHHbIE, HECTPYKTYPUPOBAHHBIE, aJallTUBHbIEC, U30TPOIIHAs ajanTalus,
AQHU30TPOITHAS aJanTaIus).

10.THub! KOHEYHBIX IEMEHTOB.

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

1. Cxembl BBICOKOIO nopsaaka TOYHOCTU M HUX HCIOJb30BAHUC Ha aHU30TPOIMHO aAdallTUBHBIX
HCCTPYKTYPUPOBAHHBIX pacqéTme CCTKax.

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

3. Ilopsinok annpokcuMaluy U MOpsJ0K TOYHOCTH YUCIIEHHON 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 BbICOKOrO MOpsiAKa TOYHOCTH Ui pelneHus ypaBHenuid Oinepa u Habbe-Ctokca Ha
HECTPYKTYPUPOBAaHHBIX CETKaX.

8. Ananu3 3(p(h)eKTUBHOCTH HCIOJIB30BAHUSI CXEM BBICOKOTO IOPS/IKa TOYHOCTH HPU PELICHUH 3a/1a4
BBIUMCIIUTEIBHON a3pOIMHAMHKH.

9. Onpexnenenne UHANKATOPa OIIMOKH HA OCHOBE CONMPSHKEHHOTO PELICHUS, CYyIePCXOIUMOCTb.

10. Cxembl BBICOKOTO MOPSAKA TOYHOCTH (IIPEUMYILECTBA U HEIOCTATKH).

Kputepun onennBanus

Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM MpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ 06amios - BBICTaBJIETCS CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



OtmeHka Xopoto 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, TPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHbIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISIETCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OteHka XOpoIo 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuall, IpaMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA IPAKTHKE, HO JOIyCKaeT B
OTBETE WJIM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka yHIOBICTBOPUTENHHO 4 Oayuia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MMOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIHH.

OreHKka yHIOBIETBOPUTENBHO 3 Oajia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPAMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHO porpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBICTBOPUTEIHHO 2 0ajia - BBICTABISCTCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OopMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh MOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaii - BBICTABISACTCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
cozepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JIOMyCcKaeT rpydeiiniie ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1K) oNbITA AESITEILHOCTH

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3auyera OOydaromuecss MOTYT —II0JIb30BaTbCs
NpOrpaMMOM JUCLHUIUIMHBI, a TAaKXE CHOPABOYHOM JIUTEPAaTypOM, BBIYHMCIUTEIBHON TEXHUKOMU,
KOHCIIEKTaMH JICKIIHH.

JuddepuHIMpoBaHHBIA 3a4€T MOXKET HPOBOAMTHCS IO HTOTaM TEKYyIIEH YyCIIEeBaeMOCTH W CHa4H
3aJlaHui, WK ITyTeM OpraHu3alM1 CIIELHAIBHOTO OIIPOca, IPOBOIUMOIO B YCTHOH (hopme.



