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PABOYAS NPOrPAMMA YYEEHOU AUCLUMUNIINHBI

51.B.[1B.01.02 YucneHHble meToabl B rmaporeosiormm

N NUHXXEHEPHOW reonornm

1. Kog v HaumeHoBaHuMe HanpasneHusa nogrotoBku: 05.03.01 «"'eonorna»

2. Mpocunb NOAroToBKU:  MOUCKW, pasBeaka NoA3EMHbIX BO4 N UHXEHEePHO-reonorndeckmne
N3bICKaHNS

3. KBanudukaumsa BbinyCKHUKA: bakanasp

4. dopma oby4yeHUs: O4YHas

5. Kachenpa, oTBeuyarowas 3a peanumsaumo AUCLUNINUHBI: Kadpeapa rugporeonoruu,

NHXXEHEPHOW reonornm 1 reod3Kosiornm

6. CocTtaBuTENM NporpaMmmbi: KopabenbHukoB Hukonam AHaTonbeBuny,
cTapLum npenogasaTerb
7. PekomeHaoBaHa: Hay4YHO-METOANYECKMM COBETOM reoniorm4yeckoro gpakynbTeTa,

npoTtokon Ne9 ot 29.05.2023

8. YuebGHbIn roa: 2024 - 2025 CemecTtp(bl): 3



9. Llenn u 3agayum y4e6HON ANCLUNIIUHDBI

Llenbro oceoeHusi y4ebHOU OuCyUNUHbI S8/155€MmCS:

- ghopmuposaHue y bakaragpos 3HaHUU OCHOBHbIX Meopemuy4yecKux u Mmemodosoau4ye-
CKUX MO10XKeHUl KOMIMIEKCHO20 KONTUYECMBEHHO20 aHasu3a UHgopmauuu 8 2udpozeosioauu u
UHXXeHepHoU 2eorioauu.

3adayu y4ebHoU OucyunuHbI:

— u3y4eHUe MemoOosio2uU MPUMEHEHUS] YUCEHHbIX MemMoOo8 8 2udpo2eosioauu U UH-
)XeHepHoU 2eosioauu;

— u3yyeHue criocoboe peweHusi OughgbepeHyuarnbHbIX U UHMe2parsbHbIX ypasHeHUU,

— usy4yeHue crnocoboe peweHus 3aday annpokcumayuu, UHmMepnonsayuu, akcmparorss-
uuu.

10. MecTo yyebHOM ancumnnuHbl B cTpykType OIMOIT:

MecTo yyebHon gucumnnuubl B ctpyktype OlMOIM: Bnok B1, gucunnnuHa no Bbibopy Bapwua-
TMBHOM 4acTu, QOPMUPYEMON Yy4acTHMKaMn obpasoBaTesibHbIX OTHOWeEHuW. TpeboBaHue K
BXOAHbIM 3HaHUAM, YMEHWSM U HaBblkaM MO AucumnivHam: 6akanaepbl AOSMKHbI 0bnagaTb
3HaHNAMKU 6a30BbIX ANCLMNIIMH N OUCUUNINH UHXEHepHo-reonorndeckoro unkna (MHdopmatu-
ka, BogHble pecypcbl, OCHOBbI MHXEHepHoW reonoruun). [OucuunnuvHa npeawecTByeT Takum
ANCLMNIIMHaM TMAPOreoniorMyeckoro U MHXXeHepHo-reonormyeckoro Lmkna kak «Ludposble cu-
CTEMbI B rMOpPOreonormmn N MHXeHepHoN reonornny, «AnHammka noa3emMHbix Bog», «€oTexHu-
yeckoe mogenupoBaHuney, «MogenmpoBaHue ruaporeosiormyecknx NPOLECCOBY.

11. MnaHupyemble pe3ynbTaTbl OOyYEeHUA NO AUCUUNIIMHE (3HAHWUA, YMEHUs, HaBbIKW),
COOTHeCeHHble C nnaHMpyeMbiMU pe3ynbTaTamMyM OCBOEHUs obpa3oBaTenbLHOMW Nporpam-
Mbl (KOMMEeTEeHUMAMU) U UHAUKATOPAMU UX AOCTUMKEHUS:

Ko HasBaHue komne- Koga(bt) NuaukaTtop(bl) MnaHupyemble pesynbTaTbl 06y4eHus
TeHUnn
[1K-5 | CnocobeH npume- [MK-5.1 | Pewaem cmaH- | 3HaTb: YNCNEHHbIE METOAbl peLleHnsa cTaHaapT-
HSMb COBPEMEH- OapmHbie 2udpo- | HbIX  TMAPOreosniorMvyeckMX W UHXEeHepHo-
Hble yugpossie 2eorioeuyeckue U | rTeonorMyecknx  3agad; reonH@OpMaLMOHHbIE
mexHosoauu npu UH)XEeHEePHO- TEXHOMOMMM UK Mnporpammbl  (OHNaWMH-pecypchbl)
peweHuu audpo- eeoroauyeckue 06paboTkn pe3ynbTaToB UCCNEOOBaHWN

ceosiocu4deckux u

3adayu ¢ ucrorsb-

YMmeThb: pewaTtb CtaHgapTHble rungporeosiornye-

UHXEeHEPHO- 308aHUEM 2E€0UH- | CKME U WHXEHEPHO-TeONOrMyYeckne 3agadm ¢ uc-
2e0/102u4ecKux hopmMayUOHHbIX Nonb30BaHWEM YUCFEHHBbIX METOOOB U FEOUH-
3aday mexHorsoaul HOPMALMOHHBIX TEXHOSOMNIA

Brnagetb: 4McneHHbIMM MeTogamMu 1 reonHdop-
MaLMOHHBbIMU TEXHOMOMMSIMU NPU peLUeHnN rma-
POreonornyeckux U UHXEHEPHO-reonormyeckmnx
3apav

12. O6bemM AUCUUNUHbI B 3a4eTHbIX eanHuuax/yac. — 2 /72

dopma NpoMeXyTO4YHOM aTTecTauum — 3ayer.

13. TpypoemkocTb No BuAam y4ebHown paboTbl

TpygoemKocTb
Bug yuebHom paboTbl Bcero Mo cemecTpam
Ne 3
AyOuTopHbIE 3aHATUSA 32 32
nekunu 16 16
B TOM Yucne: npakTuyeckmne
nabopartopHble 16 16




CamocTosaTensHag paboTa

40 40

B TOM ymucne: kypcosas pabora (npoekr)

dopma NPOMEXYTOYHOM aTTecTaumnm 0 0
(3k3ameH — 36 yac., 3a4em 0 yac.)
Utoro: 72 72

13.1. CopepkaHmne AUCLUUNIUHBI

HanmeHoBaHue pasgena

Peanusauus
pasgena guc-

Ne n/n AMCLMTTVHDI CopepxaHve pasgena QuCUUnivHbl LMANNHLI C No-
MOLLIbIO OHMamnH-
Kypca, QYMK
1. Nekuun
HeuncneHHaa n uucneHHasa rugporeonormyeckas u | YucneHHble me-
MeTogonorna npuMeHeHWst | MHXEHepPHO-reonornyeckas UHgopMauns. KoHUenuusa | ToAbl B rugpo-
11 HYMCMEHHbIX METOAOB B MA- | MONSA reonorMieckoro napameTpa. U3omopduam u reonorum
poreonornn U UHXeHEepHOW | NU3OMEPHOCTb  MAPOreonorMyecknx U WUHXEHEPHO- | U UHXEHEepHOM
reonoruu reoniorm4ecknx ycrioBum reonorum
TeopeTnyeckme OCHOBbI | CUCTEMbI JIMHEWHbLIX YPaBHEHWUW, HaxoXAaeHue Ccob-
1.2 CUCTEM JMHEWHbIX YpaBHE- | CTBEHHbIX 3HAYEHWA U BEKTOPOB Matpuupl. [NpsiMbie -« -
HUMA. metoAsl (Faycca, Kpamepa, MaTpU4HLIR).
TeopeTnyeckme OCHOBbI | PelueHne guddepeHumanbHbiX yYpaBHEHUA NEPBOro
13 pelweHnss  ODbIKHOBEHHbIX | MopsaKa. -
' andbdepeHumanbHbIX ypaB-
HEeHW
TeopeTnyeckue OCHOBbI | YpaBHeHUs C pasgensdlownumm nepemMeHHbIMWU, OAHO- -« -
14 peLeHNss  ypaBHEHWA C | POAHbIE YPABHEHUS, IMHENHbIE YPaBHEHNS
YaCTHbIMW NPOM3BOAHBIMU
TeopeTnyeckme OCHOBbI | Teopust NpMBAMKEHNUA PYHKUMIN. YMcneHHble mMeToabl -« -
15 peLueHus WHTerpaneHbIX | aHanusa. [MpuHuMn NocTpoeHus KBagpaTypHbIX dop-
ypaBHEHWUW Myn
MoctaHoBKa npobnembl MHTepnonaumu. [[edaHToBbl -« -
3apaun NHTEpPNONALMK -
1.6 RAHHbIX npubnukeHusa. Teopusa npubnumkeHna dyHkumin. [lo-
rPeLIHOCTb MHTEPMONALNOHHBIX (POpMYn
17 3apgaun annpokcumaumm | Npobnema annpokcumauun. AnNNpoKCUMaUMs KpPUBbIX -« -
' OaHHbIX nomaHbiMn. OCHOBHbIE METOAbI annpoKcuMaLmm
18 KomnnekcHbI Konudye- | VIHTerpanbHble nokasaTenu, AUCKPUMWHAHTHBLIA aHa- -« -
' CTBEHHbIV aHanu3 nn3, QakTOPHbIA aHanms.
2. NpaKkTn4yeckne 3aHATUSA
- - NHXeHepHble
COOPYXXEHWS
3. llabopaTopHble 3aHATUA
31 Pequme NNHENHbIX ypaB- PelwweHune nuHenHbIx ypaBHeHUn metogomM Kpamepa -
HEHWN
39 PelueHne nuHenHbIX ypas- PelwweHune nuHenHbIX ypaBHeHMn metooM [ayca. -
) HEeHUN VTepauunoHHble MeToabl
PelueHne 0bbIKHOBEHHbIX OnddepeHunpoBaHme WMHTEPNOMAUUOHHBIX MOSIMHO-
3.3 andbdepeHumansHbiX ypaB- | MoB. Micnonb3oBaHune pasnoxeHusa B psg Tennopa.
HEeHWN.
34 PelleHus ypaBHeHui ¢ PelleHue ypaBHeHNa C pasaensioLMMmM nepemMeHHb-
YaCTHLIMWU MPON3BOAHBIMU MM, OQHOPOOHOIO YpaBHEHWS, IMHENHOIO YpaBHEHNS
35 PeLueHus nHTerpanbHbIX KeBagpatypHble dopmynbl HetoToHa—KoTeca. Keagpa-
' ypaBHEHUN TypHas dopmyna [laycca
WHTepnonauum gaHHbIX MHTepnonaumnoHHeln nonnHom JlarpaHxa. NHTepnons-
3.6 LU No paBHOOTCTOAWMM y3naMm. CnnanH - nHTepno-
nayms
AnnpokcumMaumsa gaHHbIX MeToa HaMMeHbLUMX KBagpaToB. AnMnpokcMmauust an-
3.7 rebpanyeckumn nonvHomamun. PelueHus 3apay cpeg-
ctBamu Excel.
3.8 MeToabl KONUYECTBEHHOrO KonuyecTBeHHbIE OLIEHKM TMAPOreonormyecknx U uH-




aHanusa YXEHEpPHO-reonornyecknx ycnoBsum (MHTerpanbHble no-
Kasatenu, AUCKPUMWHAHTHBLIN aHanus, akTopHbIN
aHanms.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHATUI (KONMYECTBO YacoB)

Ne HanmeHoBaHne Tembl
CamocTosTenbHas

n/n (pasgena) gucumnnuHbl Jlekuuu Mpaktuyeckme | JlabopaTopHble pa6oTa Bcero

1.1 | MeTogonorus npuMmeHe-

HWS YMCMNEHHbBIX METOO0B

B rMOpPOreosiornm n uHxe-
HepHoW reonornu

2 - - 4 6

1.2 | TeopeTnyeckmne OCHOBbI
CUCTEM JIMHEWNHbIX ypaB- 2 - 4 6 12
HEHWN.

1.3 | TeopeTuyeckne OCHOBbI
peLueHnst 0ObIKHOBEHHbIX
andbdepeHumanbHbIX
ypaBHEeHUM

1.4 | TeopeTnyeckne oCHoOBbI
peLleHns ypaBHEHUIN C 2 - 2 4 8
YaCTHbIMW NPOU3BOAHBIMU

1.5 | TeopeTnyeckne OCHOBBbI
peLleHns HTerparnbHbIX 2 - 2 6 10
ypaBHEHUN

1.6 3agayum nHTepnonsaumMm
JaHHbIX

1.7 | Bagauym annpokcumaumm
JaHHbIX

1.8 KomnneKkcHbIN konnye-
CTBEHHbI aHanu3

14. MeTogn4yeckne ykasaHus Ansi 06y4aroLwmxcs N0 OCBOEHUIO AUCLUNIIUHDI:

O6y4atowmecs OOMKHbI MCNONb3oBaTb ONybnMKoBaHHbIE y4ebHO-MeToandeckme nocobusa no
Kypcy «YucrneHHble MeToabl» N COMNPSKEHHbIE C HUM MaTepuarnsl U3 nepeyHs OCHOBHOM U O0-
NONHUTENBHOW NUTEpaTypbl. [LONONHUTENBHLIE PECYPCbI: NEKTPOHHbIN Yy4eOHbIN KypC C onepa-
TMBHO OBHOBSIEMON MH(POpMaUMEN U LUAPOBLIMU pecypcaMm (ANEKTPOHHbIE MPOrpamMMbl Kyp-
COB, 3MIEKTPOHHbIE BapuaHTbl y4eOHbIX NOCOBUA N MEeTOOMYECKMX PEeKOMEeHAaUWA, BapuaHTbl
NpaKTUYECKNX 3afaHn, TMNEPCCHINIKN HAa NHTEPHET-PECYpPChbl C ObICTPbLIM AOCTYNOM, Npe3eHTa-
LK, TeCTbl, KENC-3a4aHus, OCTYN K BHELLUHMM BUOEO-pecypcaM B paMKax 3MeKTPOHHOW cpeabl
n op.). B pamkax anekTpoHHon y4ebHOW cpefbl peanuayeTca UHTEePaKTUBHbLIM BapuaHT obLe-
HUS1 CO CTYAEHTaMM B pexXume OHnavH (dNeKTpoHHoe obyyeHne n gucTaHUMOHHbIE obpa3soBa-
TenbHble TEXHONOMMN B 3NEKTPOHHO-06pa3oBaTeNibHON Cpefe yHMBepCUTETa Ha NporpaMMHON
nnatgopme LMS Moodle).

15. NepeyeHb OCHOBHOWM U OONOJSIHUTENILHOW NUTEpaTypbl, PECYPCOB MHTEPHET, HeobXo-
OUMBIX A1 OCBOEHUA OUCLUUNIIUHBI

a) OCHOBHas nuTepartypa:

Ne n/n NcTouHuk

1 Borikos, E. A. YucneHHbie memoOdb! : y4ebHoe rnocobue Onisi sy3o8 / E. A. Bonkos. — 6-e u3d., cmep.
— CaHkm-llemepbype : JlaHb, 2021. — 252 ¢. — ISBN 978-5-8114-7899-6. — Tekcm : 3571eKMpPOH-
HbIl // JlaHb : anekmpoHHO-6ubnuomeyHas cucmema. — URL.: https://e.lanbook.com/book/167179

2 ®omuHa, A. B. YucneHnHbie memolsi : y4yebHoe riocobue / A. B. ®omuHa. — Hoeoky3Heuk : HOU
KemlyY, 2018. — 107 c¢. — ISBN 978-5-8353-2001-1. — Texkcm : aneKMpPOHHbIU // JlaHb : areKmpoH-




| | Ho-6u6nuomeyras cucmema. — URL: https://e.lanbook.com/book/169558

6) gononHWTenbHas nuTeparypa:

Ne n/n NcTouHuk
3 3enkos, A. B. YucneHHbie Memoosi : y4eb. nocobue / A. B. 3eHkos. — EkamepuHbype:1130-e0 Ypar.
yH-ma, 2016. — 124 ¢
4 Kpbinos B.U. [NpubrnuxeHHOe ebiduciieHue uHmeapanos (2-e usd.). M.: Hayka, 1967
5 Bawenko I".B. BbiqucnumernbHass mamemamuka. OCcHo8bI anzebpaudeckol U mpu2oHoMempu4ecKol
uHmepnonayuu. KpacHosipck: Cubl'TY, 2008
6 Bopoxuyoe E.B. PasHocmHble Memo0Obi pewieHusi 3adady MexaHUKU CrifiowHbix cped (y4ebHoe rnoco-

bue). Hosocubupck: HI'TY, 1998

B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-06pasoBaTenbHble pecypchl (oduumnanbHble pecypcbl MHTEPHET):
Ne n/n Pecypc

7 OBbC "YHuBepcuteTckas bubnuoteka online" https://biblioclub.ru

8 Hay4Has anekTpoHHas 6ubnuoteka https://elibrary.ru/

9 OneKTpPOHHO-6nbnMoTeYvHas cucteMa «KoHcynbTaHT ctyaeHTa» http://www.studmedlib.ru

10 OneKkTpoHHO-6nbnuoTeyHas cucteMa_«JlaHb» https://e.lanbook.com/

11 AnekTpoHHO-6nbnuoteyHas cuctema «PYKOHT» (UTC KoHTekcTym) http://rucont.ru

12 SrllngpOHHo-GMGnMOTeqHaﬂ cuctema «KOpant» https://lib.vsu.ru/url.php?url=http://www.biblio-
online.ru

13 OnEeKTPOHHbIN y4ebHbIN Kypc: OCHOBbI YMCNEHHBLIX MeTOAOB - http://astro.tsu.ru/OsChMet/1_1.html

16. NMepeyeHb y4e6GHO-MeTOANYECKOro oGecrneyYeHns AnA CaMOCTOATeNIbHOW paboThl

Ne n/n MCTOYHUK
1 3enkos, A. B. HucneHHble memoOsi! : y4eb. nocobue / A. B. 3eHkos. — EkamepuHbype:138-80 Ypar.
yH-ma, 2016. — 124 ¢
2 Kanumkux H.H. YucneHHbie memodbi. M.: Hayka, 1978
3 ONEKTPOHHbIN y4ebHbIN Kypc: OCHOBbI YMcNeHHbIX MeToaoB - http://astro.tsu.ru/OsChMet/1_1.html

17. Obpa3oBaTesfibHble TEXHONIONMU, UCNOMb3yeMble NpU peanusauum y4ebHou aucum-
NSVHbI, BKNOYas AUCTAHLUMOHHbIe oOpa3oBaTtenbHble TexHonorum (AOT, aneKTpoHHoe
oby4eHue (J0), cmewaHHOe oOy4eHue):

Mporpamma Kypca peanuayetcs C NPMMEHEHNEM OUCTAHLMOHHbBIX TEXHOMOIMIN (3NEKTPOHHOE
oby4yeHne n guctaHUMoHHbIe obpa3oBaTenbHblE TEXHONOMMN B 3NEKTPOHHO-06pa3oBaTebHOM
cpene yHnBepcuTteTa Ha nporpammMmHon nnatgopme LMS Moodle)

n IMporpammHoe obecneyeHne

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HenckntountenbHble npaBa Ha MO Kaspersky Endpoint Security gns 6usHeca - PaclumpeHHbIn
Russian Edition

4 | YHMBepcuTeTCKasa NUUEH3NA Ha nporpaMMHbin komnnekc ang OBM - MathWorks Total Academic
Headcount — 25

OdmcHoe npunoxenne AdobeReader

OdmcHoe npunoxeHune DjVuLibre+DjView

[e221é)

18. MaTepuanbHO-TexXHU4YecKoe obecneyeHne AUCLUNIIUHDI:

YyebHas ayanTopusi (anst NpoBeAeHWs 3aHATUI NEKLUMOHHOIO Tuna): cneumanmanpoBaHHas mebenb, KomnbioTep
Intel(R) Core(TM)2 Duo CPU E8400 3.00GHz, O3Y 6,00, npoekTop, 3KpaH Ans npoekTopa

YyebHas ayguTopus (4N NpoBedeHus nabopaTopHbIX 3aHATWMI, TPYNMOBbLIX YU MHAMBUAYATbHbLIX KOHCYNbTaLUN,
TEKYLLIEro KOHTPOMSA 1 NPOMEXYTOYHOM aTTecTaunm): cneumanuanpoBaHHasi Mebenb 1 MHBEHTapb,

Komnetotepsbl MK PET WS Celeron 430 1800/512 RAM/160 GB HDD/S775 ASUS P5KPL-AM (10 wrt.), Scanner
MUSTEK ScanExpress A3 SP



https://lib.vsu.ru/documents/contract_els/els_student_cons_11.11.2019.pdf
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
https://lib.vsu.ru/documents/contract_els/els_lan_26.02.2020.pdf
https://e.lanbook.com/
https://lib.vsu.ru/documents/contract_els/els_kontekstum_01.02.2018.pdf
https://lib.vsu.ru/url.php?url=http://rucont.ru

19. OueHou4Hble cpeacTBa Ans NpoBeAeHUs TeKyLen U NPOMeXYTOHYHOW aTTecTalun

MopsAoK OLEHKM OCBOEHUS 0ByvaloLMMmca y4ebHoro mateprana onpeaenseTca coaepxaHmem
cneayroLwmnx pasgenos QUCUUMINHGI

NugukaTtop(bl)
[OCTWDKEHUS OueHouHble cpeacTaa
KOMMeTeHLMn

Ne | HanmeHoBaHue pasgena Komne-
n/n | AMCUMNAnHBI (MOOYNS) TeHumsa(n)

MeTogonorus npumeHe-
1 HUS YNCNEHHbIX METO- K5 [IK-5.1 Onpoc
O0B B rMaporeosiormm u
WHXEHepHOW reonornm
TeopeTnyeckme OCHOBbI [1K-5 l1K-5.1 MpakTnyeckoe 3agaHue
2 CUCTEM NUHENHbIX
YPaBHEHUN.
TeopeTnyeckne OCHOBbI l1K-5 lK-5.1 MpakTuyeckoe 3agaHve
pelueHns obbIKHOBEH-
HbIX AnddpepeHumans-
HbIX YpaBHEHWUN
TeopeTnyeckme OCHOBbI [1K-5 lK-5.1 MpakTuyeckoe 3agaHve
peLLEeHNst ypaBHEHWI C
YacTHbIMW NPOM3BOA-
HbIMU
TeopeTnyeckne OCHOBbI [1K-5 l1K-5.1
5 peLLeHUst MHTerparnbHbIX MpakTuyeckoe 3agaHve
ypaBHeHui
3agauun nHTepnonsaumm l1K-5 lK-5.1
[aHHbIX
3agaym annpokcumaumnm l1K-5 lK-5.1
[AHHbIX
KomnnekcHbIn konnye- [1K-5 l1K-5.1
CTBEHHbIV aHann3

MpakTuyeckoe 3agaHne

MpakTuyeckoe 3agaHue

MpakTu4eckoe 3agaHue

MepeyeHb 3agaHui

npOME)KyTO‘-IHaFI aTtrecrauusa Komnnekt KUM

dopma KOHTPOSS — 3a4eT

20. TunoBble OULEHOYHbIE CpeACcTBa U MeToAMYECKMe MaTepuanbl, onpeaenstoLwme npo-
Leaypbl oueHUBaHusA

20.1. TeKyLWMn KOHTPONb yCrneBaeMoCTH

OugeHKka 3HaHUI, YMEHMA M HaBLIKOB, XapakTepuaylouwlasa aTanbl hopMMpoBaHNA KOMMNETEHLUUA B
paMKax N3y4yeHust ANCLMMIMHBLI OCYLLECTBIISETCS B XO4€ TEKYLLEN 1N MPOMEXYTOYHOW aTTeCcTauun, B TOM
yucne Npu peanusauumn NporpaMmmbl Kypca ¢ NMpMMEHEHNEM 3JTEKTPOHHOIO O0Yy4YEeHUs] U ANCTAHLMOHHbIX
obpasoBaTeribHbIX TEXHOMOMMIA.

Tekyllasa atrecTaums NPoBoANTCS B COOTBETCTBUM C [MonoxeHMeM O Tekyllen aTTectaumm oby-
yalwLUuxcsa no nporpaMmmam Bbicllero obpasoBaHusi BOpoHEXCKOro rocygapCTBEHHOrO YHMBEpCUTETA.
Tekywlasa atrectaumnsa npoBoANTCS B POPME OLIEHKN NPaKTUYECKUX 3adaHui, nabopaTopHbix paboT, Te-
CTUPOBaHMS 1 Ap.

TeKyWwuii KOHTPONb YCNeBaeMocTy No AUCLMNIINHE OCYLLECTBNSETCS C NMOMOLLbI CreayloLlmnxX OLeHoY-
HbIX CpeacCTB:

1. MpakTnyeckune 3agaHus

OcHoBHbIE 3Tanbl MaTeMaTU4ECKOro MogenMpoBaHus
CxemMa BbIYNCIIUTENBHOIO SKCNEPUMEHTA

Buabl norpeluHocTemn

PelwleHne nuHenHbIX ypaBHeHUn metogom Kpamepa
PelueHne nuHenHbIX ypaBHeHUn meTogom [fayca.

arwNE



19.
20.
21.
22.
23.

PelwleHne NUHENHbIX ypaBHEHU UTePaLUNOHHBIM METOAO0M

OudbdepeHumpoBaHne NHTEPNONASAUMOHHBIX MOMMHOMOB.

PeleHne audpdepeHunansHOro ypasHeHNS C UCNOSb30BaHME pasfoXeHus B pag Tennopa.
PelweHne ypaBHeHNs ¢ pasgensowmnumMm nepeMeHHbIMUN.

. PelweHve ogHopoaHoro ypaBHeHus

. PelueHve nHTerpanbHOro ypasHeHWsi ¢ NOMOLLbIO KBaapaTypHon dopmyrbl HetoToHa—KoTeca
. PeweHune nHTerpansHOro ypaBHeHu1si C NOMOLLbIO KBagpaTypHour coopmynbl [ayca.

. NocTtaHoBKa 3agayn nHTepnonaAunmn yHKUUKN. MIHTEpnonALUNOHHBIN MHOTOYMNEH.

. MHTepnonaumsa ¢ nomoLlblo MHorouneHa JlarpaHxa.

. MHTepnonauma no paBHOCTOALLNM y3Mam.

. ObpaTHOEe UHTepnonupoBaHue.

. MuTepnonupoBaHue cnnanHamu.

. MocTpoeHne kybuyeckoro cnnanHa.

MeTog HauMeHbLINX KBaApaToB.

HaxoxgeHue npubnumxatowen yHKUUKU B BUAE NIMHENHON U KBaApaTUYHON OYHKLIUN.
Annpokcumauus anrebpanyeckumm nonMHOMamMm.

OVCKPUMMHAHTHbLIW aHanM3 MHXEHEPHO-reoIormM4ecknx gaHHbIX

DaKTOPHbLIN aHaNU3 rMaPOreonorMYeckMx aHHbIX.

[nsa oueHnBaHUA pesynbTaToB MPaKTUYECKUX 3aHATUA UCMONb3YeTCs LKana: «3a4vTeHO-He 3ayTe-

HO».
KpuTepun oueHnBaHnsa KOMNeTeHL M LLikana oueHok
OO6yyarowmincs BeINOMHUI 3agaHne 3aumeHo
OOyyarLwmincs He BLINOMHWN 3adaHne He 3aumeHo

20.2. NMpomexyTo4Haa aTrecraums

lMpomexxyToyHasa aTtTecTauusa NpoBOAUTCA B COOTBETCTBMM C [1ONOXEHNEM O MPOMEXYTOYHOM aT-
TecTaumm oby4aroLLmxcs No nporpaMmmam BbICLLIEro 0Opa3oBaHus.

KoHTpOnbHO-M3MepuTENbHbIE MaTepmarnbl MPOMEXYTOYHOW aTTecTauumn BKovaT B cebst Teope-
TUYECKME BOMPOCHI M MPaKTUYECKNe 3adaHusl, No3BONAOLLNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUA W
CTeneHb YMEHWN N HABbIKOB.

Mpn oLEHNBaAHMM UCMNONb3YIOTCA KAYECTBEHHLIE LUKasbl OLLEHOK.

lMpomexxyTouyHas aTtTecTauus No ANCUUMNIIMHE OCYLLIECTBNSETCA C NMOMOLLbIO CITEAYIOLNX OLEHOY-
HbIX CPeACTB:

PBOONoOMWNDE

16

18

1. Mpumepbl BONPOCOB K 3a4eTy

HeuncneHHas 1 YincneHHas rmgporeonormyeckas u MHXeHepHo-reonorndyeckas nHpopmawms
KoHuenums nons reonormyeckoro napameTpa.

M3omopdnam 1 M3OMEPHOCTb MMAPOreoNorMYeCKNX U MHXEHEPHO-rE0TOMMYECKNX YCITOBUN.
CuncTtembl NMMHENHbBIX YpaBHEHUNA,

HaxoxaeHne cOBCTBEHHbIX 3HAa4YEHMI U BEKTOPOB MaTpULbl.

Mpsamble meToakl (Maycca, Kpamepa, MaTpuyHbIR)..

TeopeTuyeckne 0CHoBbI peLleHns 0bbIKHOBEHHbIX AnddepeHumanbHbiX ypaBHEHNI
YpaBHeHus ¢ pa3gensaowmmMm nepeMeHHbIMN.

OLHOPOAHbIE YPaBHEHWS.

. JInHenHble ypaBHeHNs

. Teopus npubnmkeHnsa yHKUUNA.

. YncneHHble MeToabl aHanmaa.

. MpuHLUMN nocTpoeHna KBagpaTypHbIX OopMyII.
. NMocTtaHoBka Npobnembl MHTEPNONALUN.

15.

Teopusa npnbnmxeHnsa yHKLMNA.

. MorpelwHOCTL MHTEPNONALNOHHBLIX POPMYI.
17.

Mpobnema annpokcumaunn.

. Al'll'IpOKCVIMaLI,VIﬂ KpuBbIX JTOMaHbIMW.



19. OcHOBHLIE METOAbLI annpoKkcMMauuu.
20. HTerpanbHble nokasaTtenu.

21. ANCKPUMUHAHTHbBIN aHanms.

22. PaKTOpHbIN aHanNua..

2. NpumMepbl NpakTUYECKMUX 3aaHni

Buabl norpeluHocTemn

PeLleHne nuHerHbIX ypaBHeEHN MeTogom Kpamepa
PeleHne nuHenHbIX ypaBHeHUn meTodom [fayca.
PelueHne nnuHenHbIX ypaBHEHUN UTEPaLMOHHBIM METOA0M
OunddepeHumpoBaHne MHTEPNONALMOHHbBIX NOIMHOMOB.

PeweHne YpaBHEHNA C pa3genAarwmmmm nepemMeHHbIMN.
PeweHne OoOQHOPOAHOIro ypaBHEHUA

POONOOAMWDNE

B
N RO

. MIHTepnonauuna ¢ nomoubio MHorouneHa Jlarpanxa.
. MHTepnonauma no paBHOCTOALLMM Y3raMm.

. ObpaTtHoe uHTEepnonupoBaHme.

. MHTepnonupoBaHne cnnanHamu.

. MocTpoeHne kybuyeckoro cnnanHa.

. MeToa HanMeHbLUMX KBagpaToB.

PRRERRRRE
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. Annpokcrmauust anrebpanyeckummn nosiHoMamum.

NN
= O

. CDaKTOprIIZ aHanms3 rmaporeosiormn4eCcknx gaHHbIX.
. KOppeJ'IFILI,VIOHHbIm aHann3 gaHHbIX

N
N

3auyeT MOXeT NPUHMMATLCS B MMCbMEHHOWN hopMe C nocreayoLmM YCTHbIM OTBETOM Ha BOMPOCH!,
MOXeT ObITb BbICTaBMEH MO pe3ynbTatam TeKylWux aTtTecTaumin, no pesynbraTaM BbINOMHEHUS NPaKTyu-
YeCKUX 3aHATUIA U MHAMBMAYaANbHbIX 3agaHui. Mpu peanusauum Kypca ¢ NpUMEHeHNeM 3MEeKTPOHHOIo
0b6y4YeHnst 1 ANCTaHLMOHHbIX 06pa3oBaTeNbHbIX TEXHOMOMIA JOMYyCKaeTCs TONbKO yYCTHas oopMa oTeeTa

nnn TectnpoBaHue.

[ns oueHmBaHus pe3ynbTaTtoB O6y‘-IeHI/IF| Ha 3a4eTe UCMNOJIb3yeTCA LKana: «3a4TeHO», «He 3a4Te-

. I):],VICK[.')VIMVIHaHTHbll\/'l aHann3 NH>XeHepHOo-reosiorm4eCknxX AaHHbIX

PeleHne audpdepeHunansHOro ypasHeHNS C UCNOSb30BaHME pasfoXeHus B pag Tennopa.

PelueHne nHTerpansHOro ypasHeHNsa ¢ NOMOLLbIO KBagpaTypHon hopmyrnbl HetoToHa—KoTeca
. PeweHune nHTerpansHoOro ypaBHeHuUs1 C NOMOLLbIO KBaapaTypHou cdoopmynel Mayca.
. NMocTtaHoBKa 3agayn nHTepnonaunmn yHKunn. IHTepnonaumoHHbIA MHOMOYMEH.

. HaxoxgeHue npubnuxatoLen pyHKUMN B BUAE NNMHENHOW N KBAAPaTUYHON OYHKLMUMK.

HOY.
YpoBeHb
KpuTepum oueHnBaHNSA KOMNETEHLMI cchopmmpo- LLikana oueHokK
BaHHOCTU
KoMMneTeHuun
OOyuatowmincs B MNOMHOM Mepe BnageeT MNOHATUNHBbIM annapatoM | [1o8bilWeHHbIU 3aumeHo
AaHHOM obrnactu Haykn (TEeoOpeTUYEeCKMMW OCHOBaMW AOUCLMMIIUHGI), YPOBEHb
CnocobeH WnMCTpUpoBaTb OTBET NpuMepamu, haktamu, OaHHbIMA
Hay4YHbIX UCCNEeQOBaHMN, NPUMEHATb TEOpEeTUYEeCKue 3HaHusa Ans pe-
LUEeHUNsI NPaKTUYeCKMX 3agay
O6yyvatowuiics BnageeT MOHATUAHBIM annapaTom AaHHow obnactu | basossil ypo- 3aymeHo
Haykn (TEOPETUYECKMMW OCHOBaMW AMCLMMNMMHBI), CNOCODEH unnto- 8€Hb
CTpupoBaTb OTBET NpuMMepamu, LOMNycKaeT OWMWOKM MNpu peLueHun
NpakTN4eCcKmx 3agay
O6yyvarowumics BnageeT YacTUYHO TeopeTUYECKMMM OCHOBaMN OUCLM- lMopozosnili 3aumeHo
NNuHbI, pparmMeHTapHO cnocobeH AaTb OTBET Ha AOMNOMHUTESNbHbIN YpPO8€EHb

BOMPOC, HE YMEEeT MPUMEHSITb TEOPETUYECKME 3HAHWSA MPW PEeLUEeHUN
npakTU4YecKnx 3agay

Ob6yyatowminc AeMOHCTpUpyeT OTPbIBOYHbIE, hparMeHTapHble 3Ha-
HYs1, JONYCKaeT rpybble oWNBKM Npy peLIeHU NpakTUYeckon 3agayum

He 3aumeHo




20.3. ®oHA oUEeHOYHbIX cpeacTB c(hOPMUPOBAHHOCTU KOMMNETEHLUN (NepevyeHb 3afaHumn)

MK-5 Cnoco6eH NpuMeHATbL COBpeMeHHble UncpoBble TEXHONOIMU NPU peLleHnn rmagpo-
reosiorm4eckmx U MHXeHepHO-reoslormMyecKnx 3apay

1) 3aKkpbITble 3agaHuns (TecToBble, CpeaHUN YPOBEHb CINOXXHOCTU):

3ALAHNE 1. BeposaTHOCTb Cny4YanHoro codbiTus HAXOAUTCA B nNpeaenax:
- Or0po1
- OT-2p000
- O10pOo
- Ot-1p01

3A0AHUE 2. Bbicokasi CBsI3b MeXAy CITyYalHbIMX BenMYuMHaMK, ecrnim koddduUMEeHT aeTepMuHaumm

(R):
- >0,7

- 0,1-0,3

- >o

- <0,3

3AOAHWME 3. Kakas kpuBas umeeT TOYKy nepernba:
- [lpsamas
- Brtoporo nopsigka
- Ortpesok
- TpeTbero nopsaka

2) OTKpbITble 3a4aHUg (TeCToBble, NOBbILLEHHbIN YPOBEHb CNOXXHOCTU):

3AOAHWME 1. MeTop (nomaHbix) Jnnepa OCHOBaH Ha KyCOYHOW 3aMeHe MCKOMOW (PYHKLMM NONMHOMOM
OTBeTbI: NEPBON CTEMEHM.

SAOAHWNE 2. Annpokcumumpytowlast yHKUmns g X( ) 4ormkHas ObiThb ... ICXOL4HOW.
OTBeTbI: NpoLle

3) OTKpbITble 3adaHug (CUTYaLMOHHbLIE 3a4a4u, CPEeAHUN YPOBEHb CII0XHOCTW):

3ALAHNE 1. OnucaTtb OCHOBHbIE BUAbLI NOrPELLHOCTEN.

OtBeT: 1) MNorpewHocte mogenu. Jliobas (ectecTBeHHasn) Hayka nsydaeT He NpUpoay HeNnocpeacTBEH-
HO, @ Te MoJenu, KOTopble CO34alTCA CaMOn ATOM HayKoW Anst OnMcaHns NpupoaHbIxX asneHnin. Mogene
— 9TO naeanu3anpoBaHHOE ONUCaHWE SIBNEHUS, B KOTOPOM BbISIBIEHbI OCHOBHbIE U UTHOPUPYIOTCS BTO-
poCTeneHHble CBONCTBA SIBNEHNs. ECTeCTBEHHO, YTO MOAennpoBaHne, ConpoBoXaaemoe orpybneHvem
N ynpoLLeHneM, BHOCUT NOrPELLUHOCTb B pe3ynbTaT onncaHusa sieneHus. MatemaTtudeckas Mogenb co-
30aeTcd Ha 4a3blke MaTeMaTuKW, HO OLEeHKa MOrpeLlHoOCTM MaTemMaTuyYeckon MOAENU ecTb npeporaTmea
He MaTemaTuKu, a TOM HayKn, B pamKax KOTOPOWN n3yyaeTcs ABreHue.

2) MNorpelHOCTb UCXOAHBIX AaHHbIX. Kak npasuno, matematnyeckas Moaenb COOePXUT HEKOTO-
pble napameTpbl, 3aBUCSLLME OT UCXOOHbIX AaHHbIX. [TOCKONbKY nocrnegHue onpeaensitoTcs obbl4HO U3
3KCMEPUMEHTOB, HEM3BEXHO COMPOBOXAAaeMbIX OLIMBKaMM N3MEPEHUIN, BO3HUKAET NOrPeLLIHOCTb UCXOA-
HbIX AaHHbIX.

3) MorpelwHocTe MeToaa. ocne Toro Kkak MatemMatuyeckas Moferib CO3faHa, BblMUCMEHUS B
pamkax mogenv 0bbl4HO MOXHO BbINOMHATL NO-pa3HoMy. CnoxHas matemaTmyeckasi 3agada 3ameHsieT-
cs1 bonee npocTon. Hanpumep, BblYMCHIEHNE ONPEeaEeNEHHOro NHTerpana 3aMeHsIeTCs BblMUCIIEHNEM UH-
TerpanbHon cymmbl. [pn 3TOM HEM3BEXHO BO3HUKAET NOrPELLUHOCTL METOAA BbIYNCHIEHWIA.

4) MorpewHocTb oKpyrneHus. Jltobble pacyeTbl, BbINONIHAEMbIE KaK BPYYHYO, Tak U C MOMOLLbIO
BbIYUCNNTENBHON TEXHMKMN, NPOMU3BOAATCA C KOHEYHbBIM YUCIOM LMdp, NO3TOMY NpuxoauTces npuberats K
OKPYIMEHMIO MPOMEXYTOUHbBIX U OKOHYaTESNbHOrO OTBETA. Tak BO3HUKAET MOrpeLUHOCTb OKPYTrIIeHUs, KO-
TOpasi MOXeT HakannuBaTbCs B Xo4e BblMUCHEHU. [axe Te pesynbTaTbl, KOTOpble NonyYeHbl TOYHbIMN



aHanUTMYeCcKMMU MeToAaMW, UCMbITbIBAOT BAUSIHUE MOrPELUHOCTU OKPYrNeHUin U B OEWCTBUTENbHOCTU
MOTYT OKa3aTbCsl NPUGIMKEHHBIMU.

MonHas NorpeLHoCcTb SABNsSeTCS pe3ynbTaToM B3aUMOLENCTBUA pasHbIX BUOOB NOrpeLlHoCcTen U
He MOXeT BbITb MeHbLUe, YeM HanbonblLuas U3 COCTaBMSOLLNX €€ NOrpeLlHOCTEN.

Kputepun u wkanbl oueHMBaHUA 3ad4aHUM Ansi oueHKn cOopMMPOBAHHOCTU KOMMe-
TEeHLUMN:
[ns oueHMBaHMA BbINONHEHWS 3ag4aHW Ucnonb3yeTcs 6annbHas Wwkana:
1) 3aKpbITble 3a4aHNA (TECTOBbIE, CPEAHUIA YPOBEHb CMOXHOCTU):
e 1 6ann — ykasaH BEPHbI OTBET;
e (0 GannoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIIE YaCTUYHO.
2) OTKpbITbIE 3a4aHUS (TECTOBLIE, MOBbILLEHHbIA YPOBEHb CNOXHOCTU):
e 2 6anna — yka3aH BEpHbI/ OTBET;
¢ (0 6GannoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIEe YaCTUYHO.
3) OTKpbITLIE 3a4aHUs (CUTYALIMOHHbIE 330841, CPEeAHUN YPOBEHb CITOXKHOCTN):
e 5 6annoB — 3agaHune BbINOMHEHO BEPHO (NOSyYeH NpaBuUnbHbIN OTBET, 06OCHOBaH (aprymMeHTu-
pOBaH) X0/ BbINONHEHUS (MpK HeO06X0AUMOCTN));
e 2 Hanna — BbIMOSIHEHME 3a0aHUSA COAEPXKUT HE3HAUUTENbHbIE OLUMOKN, HO NPUBEAEH MpaBUIlb-
HbIA XO4 PacCy>XAEHWUN, UMK MOJlydeH BEPHLIN OTBET, HO OTCYTCTBYET 0OOCHOBaHME X04a €ro Bbl-
NOfHeHUs (ecnm oHO GbiNo HeobXoAMMbIM), NN 3agaHNe BbIMNOSTHEHO HE MOSIHOCTbLIO, HO Mosy4e-
Hbl MPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaTbl, OTpaxatowme NPaBUITbHOCTb XO4a BbINOSIHEHUS
3afaHuns, unu, B criydae ecnu 3agaHue COCTOMT U3 BbINONTHEHUST HECKOMbKMX nopsagaHui, 50%
KOTOPbIX BbINOJSIHEHO BEPHO;
e 0 GannoB — 3agaHWe He BbINOMIHEHO UIN BLINOSIHEHO HEBEPHO (XOA BbINOSIHEHUSI OLWIMGOYEH
NN coagepXxnT rpybbie oLwmnbKKN, 3HAYNTENBHO BNUSIIOLINE HA AarbHENLLEee ero n3yyeHue).




