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PABOYAS NPOrPAMMA YYEEHOW OAUCLUMUNIINHDI

B51.B.32 MoagenupoBaHue rmaporeonormyeckux npoueccoB

1. Koa u» HaumeHoBaHuMe HanpaBnenus nogrotoBku: 05.03.01 «"'eonorna»

2. Mpocunb NOAroTOBKU:  MOUCKKU, pa3Beaka Noa3eMHbIX Bo4 U UHXEHEPHO-reonornyeckume
N3bICKaHUA

3. KBanudukaumsa BbinyCKHMUKA: bakanasp

4. dopma oby4yeHUs: O4YHas

5. Kachenpa, oTBeuyarowas 3a peanumsaumo AUCLUNINMUHBI: Kadpeapa rugporeonoruu,
NHXXEHEePHOW reonorum u reoakosiornm

6. CoctaBuTenu nporpaMmmbil: YctumeHko KOpuin AnekceeBund, cTapLumin npenogasaTerib

7. PekomeHaoBaHa: Hay4YHO-MEeTOANYECKMM COBETOM reoriorm4yeckoro dpakynbTeTa,
npoTtokon Ne 9 ot 29.05.2023

8. YuebHbIn roa: 2026 - 2027 CemecTp(bl): 8



9. Llenn u 3agayum y4e6HON ANCLUNIIUHDBI

Llensamu oceoeHusi y4ebHoU ducyurniuHbl S61151H0MCs:

- u3yyeHue Memodo8 MamemMamuyecko20 MOOEeuUpPoB8aHuUsi  2udpPO2e0s1I02UYECKUX
rpoueccos.

3adayu y4ebHoU QucyurnIuHbl:

- paccmMompemes 0CHO8bI MOO€EsIbHbIX MOCMPOEHUU;

- uccnedogamb MemoOuKy cxemMamu3auuu 2udpo2e0siIo2U4ecKUx U  UHXeHepHO-
2eosioauyeckux ycrosudu;

- u3yyums MemoObl MOOeslupo8aHuUsi Mpu peweHUU 2udpo2e0s1I02U4eCcKUX U UHXEeHepHOo-
2eosioeuyeckux 3adady.

10. MecTo y4ye6HOM AncuMnnuHbl B cTpykType OlMOIT:

brnok b1, gucuunnuHa BapmaTMBHOW 4acTu, (POPMUPYEMOMN ydacTHMKaMM obpasoBaTenb-
HbIX OTHOLUEHWNA.

TpeboBaHne K BXOOHbIM 3HAHWAM, YMEHUSIM M HaBblkam MO AucumnnuHam: 6akanaspbl
AOIMKHbl ob6nagaTb 3HaHMAMKU 0a30BbLIX OAUCUUMIIMH U AUCUMMINH TMAPOreosiormyeckoro uukna
(«M'mpporeonornay, «'mgporeoxumms», «uHammka nog3eMHbIX BOO»)

11. MnaHupyemble pe3ynbTaTbl 00y4eHUs nNo gucuunnuHe/Moaynio (3HaAHWUA, yMeHus,
HaBblKW), COOTHECEHHbIe C MMaHMpyeMbIMU pe3yfibTaTaMn OCBOEHUA obpa3oBaTeNnbHOM
nporpaMmmbl (KOMMNETEHLUSAMU BbINYCKHUKOB):

Koga HassaHue komne- Koga(bt) NuaunkaTtop(bl) MnaHupyemble pesynbTaTbl 06y4eHus
TeHUMN

[TK-5 | CnocobeH npume- | [1K-5.2 | MogenupyeT ra- | 3HaTb: MPUHUMMBI NOCTPOEHUST PacHETHbIX CXEM
HAMb  COBPEMEH- poreonormyeckme W MaTeMaTu4ecknx mogenen
Hble yughposnie MPOLECChI, OLEHM- YMeTb: BbINOMHATb TUNU3ALMIO U CXEMATU3ALUNIO
mexHonoauu  npu B3ET TOUHOCTL u | TMAPOreornornyecknx ycrosui
peweHuu  eudpo- - BnageTtb: HaBblkaMu MOLENUPOBAHUS TMOpPOreo-
eeorioauyeckux U FIOrMYeCcKUX NpPOLIECCOB U OLIEHKN TOYHOCTU Mpo-
UHXEHEPHO- MPOTHO30B. FHO30B.
2eoroauyeckux
3aday

12. O6bemM gucuunnuHbl B 3a4eTHbIX eguHuUax/yac. — 2 /72

dopma NPoMeXyTOYHOM aTTecTauum — 3ayer.

13. TpypoemkocTb No Bugam y4yebHomn paboTbl

TpyooeMKocTb
Bug yuebHol paboThbl Bcero o cemecTpam
Ne 8
AyOUTOPHbIE 3aHATUSA
nekunu 12 12
B TOM 4ucne: npakTn4yeckue 12 12
nabopartopHble 12 12
CamoctosTensHas pabota 36 36
B TOM 4mcrie: KypcoBasi pabora (MpoekT)
dopma NpoOMEXYTOYHOM aTTecTauUmm
(ax3ameH — 0 yac., 3a4em 8 yac.)
UToro: 72 72




13.1. CopepxxaHne AUCLUNIUHBI

Peanusauusa
pasgena guc-
HaumeHoBaHue pasgena LMNIIUHBI C
Ne n/n CopaepxaHue pasgena gucumnivHbl
AVCLUMNIUHBI NMOMOLLbIO OH-
nawmH-kypca,
QYMK
1. Jlekuun
1.1 MpuHuMNbl M ucxogHble | fmgporeonornyeckass cxemaTusaumMs U NoCTaHOBKA
AaHHble reounbTpaumoH- | reounNbTPaLMOHHOIO MoAenMpoBaHud. (rmgporeono- -
HOro MOAENUPOBaHUSA rmyeckasi CxeMa, rmgpogmHaMmmyeckas cxema, Mogenb)
1.2 MmopoanHamuyeckas TUNM3auus YCnoBUA OBUKEHUS
NoA3eMHbIX BOA, OCHOBHble AvddepeHumanbHble
'MopoouHammnyeckMe OCHO- A A C Ancpcpepen
ypaBHEHNS NIaHOBOW uUNbTpaLMK, KpaeBble YCIoBUS -
Bbl reopunbTpaumm
dunbTpaumm, MaTeMaTu4eckne OCHOBbI MOLENMPOBa-
HUS PUNbTPALMOHHBIX MPOLECCOB.
1.3 Tunmnzauma 3agad reopmnbTpPaUMOHHOroO MOAENUPO-
BaHVs (TMNU3auna 3agad reounbTpaLMoOHHOrO Moae-
MeTogonormuyeckne OCHOBBI
nnpoBaHus, cxemaTusauust obnactm MoaenMpoBaHus,
NOCTPOEHNsT MaTemMaTude- y
o NPUHLMMBLI MPOCTPaHCTBEHHOW AMcKpeTusaunm unb- -
ckon moaenu reodunbTpa-
LM TPaUMOHHOTO Nofsl, QUCKPeTU3aums npotecca no Bpe-
MEHW, MeTOAbl pelleHns 3agad nnaHoBow dunbTpa-
uun).
1.4 MocTpoeHne Mogenewn NaHoBbIX MOTOKOB. EMKOCTHbIE
MOZENU nnaHoBbIX MOTOKOB. [locTpoeHve mopenewn
nnaHoBbIX NOTOkOB. ObpaTHble 3adayn NNaHoOBOW He-
MogenupoBaHue HecTaum- -
_ cTauuoHapHoun cdunbeTpaumm MopgenupoBaHue macco- -
OHapHOW reodunbTpaLmm
nepeHoca. CoBpeMeHHble nNporpaMMHble CpeacTBa
MaTemMaTM4yeckoro MOLENUpoBaHusa reodunbTpauun
Ha OBM.
2. MpakTuyeckue 3aHATUA
MpuHUMNBI M UCXOLHblE -
2.1 AaHHble reodunbTpaumoH- | OCHOBHbIE MOAENbHbIE NPpeacTaBneHNs
HOro MoaenMpoBaHust
OcCHOBHbIE NPUHLUMMBI 1 NOCNEeAOBaTENbHOCTE CXeMa- -
M'mapoanHammnyeckme OCHO- .
2.2 TM3auuMM rugporeonornyeckux ycnosun. Kputepum
Bbl reounsTpaumum
cxemartumsaumn.
MeTogonornyeckme OCHOBBI -
NOCTPOEHNst MaTemMaTuye- _
2.3 o MopenupoBaHue cTaumoHapHon unbTpaLmnm
cko mogenu reounbTpa-
uun
24 MogenupoBaHne Hectaum- | MogenupoBaHue HecTauuoHapHoW ounbTpaumm B
o OHapHOW reounbTpaumnm 0e3HanopHbIX Nracrax
3. NabopaTopHblie 3aHATUA
MpuHUMNBI M UCXOQHbIE -
3.1 OaHHble reounbTPaUnoH- | -
HOro MOAENUPOBaHUA
39 [apoanMHamuyeckme OCHO- | -
' Bbl reodunbsTpaumm
MeToaonornyeckne OCHOBBI -
33 NoCTPoeHNss MaTemaTtude- | [locTpoeHne maTemMaTU4ECKON MOAENN HanopHOW
' ckon mogenu reodunbTpa- | punbTpauun
umnn
34 MopgenupoBaHue HecTtauu- | [locTpoeHne matemaTnyeckon mogenu 6es3HanopHom -

OHapHoW reodunbTpaumm

dunbTpaumm




13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Buabl 3aHATUI (KONTMYECTBO YacoB)
CamocTtoaTenbHas | Bce-
paboTta ro

Ne HavmeHoBaHue Tembl
n/n | (pasgena) AMCUMNIUHBI Jlekumm MpakTnyeckme | JlabopaTopHble

1.1 | MpuHUMNBI M UCXOAHbIE
OaHHble  reodmnbTpaum- 2 2 6 10
OHHOIro MoAenupoBaHNa

1.2 | T'mgpoanHammyeckme oc-

4 4 12 20
HOBbI reopunbTpaLumn

1.3 | MeTogonornyeckmne OCHO-
Bbl MOCTPOEHUs MaTema-
TUYEeCKOW Moaenu reo-
dunbTpaunm

MogenupoBaHue HecTa-
LUMoOHapHOM reodunbTpa- 2 2 6 6 16
unn

14. MeToan4eckue ykasaHMA AnNs ooy4aroLWmUxXca No OCBOEHUIO AUCLUMNIIUHDbI:

O6y4atowmecs OOMKHbI MCNOMb3oBaTb ONybnMKoBaHHbIE yv4ebHO-mMeToaudeckme nocobusa no
Kypcy «MOHUTOPUHI NOA3EMHbIX BOA» U COMNPSXKEHHble C HAM MaTepuarbl U3 nepeyHs OCHOB-
HOW N AOMNONHUTENBHOM NUTepaTypbl. [JONONHUTENBHbIE PECYPCHI: ANEKTPOHHLIN Y4eOHbLIN Kypc
C onepaTMBHO OOHOBNSIEMOM WHOPMaLMENn U UUPPOBLIMM pecypcamu (3NEKTPOHHbIE NPO-
rPaMMbl KypCOB, 3IIEKTPOHHbIE BapuaHTbl y4ebHbIX NOCOBUA N MEeTOANYECKUX peKOMeHOauun,
BapuaHTbl NPaKTUYECKNX 3a4aHUN, TMNEPCCHINIKM Ha MHTEPHET-pecypchbl C ObICTPbIM AOCTYNOM,
npeseHTaumm, TeCTbl, KeNCc-3afaHus, AOCTYN K BHELWHUM BUAEO-pecypcaM B paMKax 3r1eKTPOH-
HOW cpefbl 1 Ap.). B pamkax anekTpoHHOW y4ebHOM cpeabl peannsyeTca UHTEPaKTUBHbIN Bapu-
aHT obLLeHNs CO CTydeHTaMn B peXxuMe OHMavH (3NeKTpoHHoe obyyeHne U AUCTaHLUMOHHbIEe
obGpasoBaTenbHble TEXHONOMMN B 3NEKTPOHHO-06pa3oBaTenbHON cpefe yHMBepcuTeTa Ha npo-
rpammHon nnatcgopme LMS Moodle).

15. NepeyeHb OCHOBHOW U AONOSIHUTENILHOM NUTepaTypbl, PECYpCOB UHTEPHET, He0bXo-
AUMbIX AN OCBOEHUS QUCLUNIINHDI

a) OCHOBHas nuTeparypa:

Ne n/n McTouHuK
Ulecmakoe B.M. N'udpozeoduHamuka : y4ebHuk dnsi cmyd. 8y308, obyuy. rno crieyuansHocmu 020304
1 - "Tudpoeeornoeus u uHxeHepHas eeonoaus”/ B.M. LlLlecmakoe ; Mock. eoc. yH-m um.

M.B.JlomoHocoea, eon. ¢pak. — M. : K4Y, 2009 .— 333 c. : un .— bubnuoep.: ¢.307-322 .— ISBN
978-5-98227-514-1.

MepcoH, E. Jl. Mamemamuyeckue MemoObl MoOesniuposaHusi 8 2eosioauu : y4ebHoe nocobue / E. J1.
2 MepcoH. — lNepmb : TTHUTTY, 2008. — 209 c¢. — ISBN 978-5-398-0075-7. — Tekcm : a51eKmMpOH-
HbIl // JlaHb : anekmpoHHO-6ubnuomeyHasi cucmema. — URL: https://e.lanbook.com/book/160851
6) ononHUMenLHas numepamypa:

Ne n/n icmoyHuk
3 JlykHep J1., LLlecmakoe B.M. ModenuposaHue eeochunsmpayuu. .— M. : Hedpa, 1976 .— 407 c. :
url.
B) MHOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTerbHbIE pecypchbl (OuumnansHble pecypcbl MIHTEPHET):
Ne n/n Pecypc

4 OEC "YHusepcumemckasi bubnuomeka online" https.//biblioclub.ru

5 HayyHasi anekmpoHHas bubnuomeka https://elibrary.ru/

6 BOnekmpoHHO-6ubnuomeyHas cucmema «KoHcynbmaHm cmydeHmay http://www.studmedlib.ru

7 AnekmpoHHO-6ubnuomeyHas cucmema_«JlaHby» https://e.lanbook.com/

8 BOnekmpoHHOo-6ubnuomeyras cucmema «PYKOHT» (MTC KoHmekcmym) http://rucont.ru

9 3OnekmpoHHOo-6ubnuomeyHas cucmema «HOpatmy https://lib.vsu.ru/url.php?url=http.//www.biblio-
online.ru

10 3nekmpoHHbIl Kypc «ModenuposaHue audpo2eoioaudecKkux npoueccos»
. https://edu.vsu.ru/course/view.php?id=7414

11 EecninamHbil Hekommepyeckul cripagoyHo-obpasoeamenbHbIl nopmar Ors 260710208, CMyOeH-



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
https://edu.vsu.ru/course/view.php?id=7414

moe-eeorsioeos http://www.geokniga.org/

12

becrinamHbil HekoMMepYecKuli mopmar ¢ Hay4YHo-nornyaspHol u y4ebHol numepamypod ro 2eo-
noauu http://www .jurassic.ru/amateur.htm

16. MepeyeHb y4eOHO-MeTOANYECKOrO 0b6ecneyeHns Ans caMoOCTOATEeNIbHOM paboTbl

Ne n/n NcTouHuk

1

BecmHuk BopoHexxckoeo eocydapcmeeHHo20 yHusepcumema. Cepusi: [eonoaus. 1993-2020.

2

'MC-Amnac «Hedpa Poccuu» - [BrnekmpoHHbIt pecypc]
http://atlaspacket.vsegei.ru/#9fab3e7b31cb53738

17. O6pa3oBaTesfibHble TEXHONIONMU, UCNOJb3yeMble NpU peanusauum y4ebHon Aaucum-
NNUHbI, BKNOYass AUCTaHUUOHHbIe obpa3oBaTesnbHble TexHonorun ([OT, anekTpoHHOe

oby4eHue (30), cmewaHHoOe oGy4eHue):

[Mporpamma Kypca peanuayeTcs ¢ NpuMeHeHneM ANCTaHLUMOHHbBIX TEXHOMNOMN (SNEKTPOHHOE
obyyeHne n guctaHUMOHHbIE obpasoBaTerbHble TEXHONOMMN B 3NEKTPOHHO-06pa3oBaTenbHON
cpefe yHuBepcuTeTa Ha nporpammMmHon nnatgopme LMS Moodle)

Nenn [MporpammHoe obecneyeHne

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HeucknountenbHble npaBa Ha MO Kaspersky Endpoint Security ana 6usHeca - PaclumpeHHbIn
Russian Edition

4 | NporpammMHasa cuctemMa ans obHapyXeHus TEeKCTOBbIX 3aUMCTBOBaHWIN B y4eBOHbIX U HayYHbIX pabo-
Tax AHTMnnarmaT.BY3

5 | OdwmcHoe npunoxexHne AdobeReader

6 | OdmcHoe npunoxenue DjVuLibre+DjView

18. MaTepuanbHoO-TexXHU4YecKoe obecneyeHne AUCLUNIIUHDI:

YuebHas ayantopus (ana npoBeaeHns 3aHATUA NEKUMOHHOMO TMMa): cneumnannanpoBaHHasi Mebernb, KOMMb-

l0Tep, NPOEKTOP, 3KPaH AJ1s MPOEeKTopa.

KomnbtoTep Intel(R) Pentium(R) CPU G840 2.80GHz, O3Y 4,00 I'b (9 wT.); komnbtoTtep Intel(R) Pentium(R)
CPU G870 3.10GHz, O3Y 6,00 I'b (4 wT.); moHuTop SAMSUNG SyncMaster E1920 (12 wrt.); moHuTop ASER
S221NGL; npoektop BENQ Digital Projector MS535; npeseHtep OKLICK 695P; kamepa SVEN; mukpodoH
OKLICKMP-MOOQOB9B; konoHku (akyctudeckme) SVEN 312, 2.0; skpaH AeMOCTpaUNOHHbIN 2X3 M

19. OueHo4Hble cpeacTBa Ansi NpoBeAeHUs TeKyLen U NPOMeXYTOYHON aTTecTauun

MopsAoK OLEHKM OCBOEHUS 0ByvaloLMMmca y4ebHoro mateprana onpeaenseTcsa coaepxaHmem

cnegywoLMX pa3aenos ANCLMMIUHBIL

NugukaTtop(bl)
Ne | HanmeHoBaHue pasgena Komne-
OOCTVXKEHUS OueHouyHble cpeacTBa
n/m | AMCUMNAMHBLI (MOOYNs) TeHuma(n)
KOMMETEHLMM
MpuHUMNBI U UCxoOHbIe
1 JaHHble reodunbTpaum- MK-5 MNK»5.2 TectoBOE 3agaHune
OHHOro MogenupoBaHus
> MmppoanHamuyeckue MK-5 MNK5.2 TecTtoBOE 3agaHune
OCHOBbI reounbTpaLmm
MeTtogonornyeckme oc- MK-5 MK5.2 JlabopatopHas pabota 1
3 HOBbl MOCTPOEHUS Ma-
TemMaTuyeckon mopenu
reodounsTpaumm
MopenupoBaHue HecTa- MK-5 MK5.2 JlabopaTtopHas pabora 2
4 LMoHapHom reocpunb-
Tpauum
MepeyeHb BONpocos
lMpomexyToyHas aTTecTtauus Komnnexs KM
dopma KOHTpons — 3ayeT




20. TunoBble OLEHOYHbIe cpeAcCTBa U MeToAMYeCcKne martepuarnbl, onpegensiowme npo-
Leaypbl oueHuBaHuA

20.1. TeKylWwMin KOHTPONb yCneBaeMoCTH

OueHka 3HaHUI, YMEHUIA 1 HaBbLIKOB, XapakTepusyloLlas aTanbl OPMUPOBAHUS KOMMETEHUMI B
paMKax M3y4yeHus AMCLUMMIUHBI OCYLLIECTBNSETCS B X04€ TEKYLLEN U NPOMEXYTOUYHON aTTecTaunii, B TOM
yucrne npu peanusauum nporpammbl Kypca ¢ NpUMEHEHUEeM 3M1EKTPOHHOIO 0ByYeHMST U AUCTAHLUMOHHbIX
obpasoBaTesbHbIX TEXHOMNOMUIA.

Tekywas aTrectaymsi NPOBOAMTCS B COOTBETCTBUM C lNonoxeHnem o Tekyllen aTTectaumm obyya-
oLLMXCS MO NporpaMMam Bbicllero obpasoBaHusi BopoHeXckoro rocyaapCcTBeHHOro yHusepcuteTa. Te-
Kylias aTTectaumsi NpoBoauTcst B hopMe OLEHKM MpakTUYeckux 3adaHuii, nabopatopHblix paboT, Te-
CTUPOBaHUA U Ap.

TekyWwuii KOHTPONb YCNeEBAeMOCTH NO AUCUMMNIINHE OCYLLECTBSETCS C NMOMOLLbIO CreayloLlmnx OLeHoY-
HbIX CpeaCTB:

1. Tecmosbie 3adaHus

Tecm-1-3ayem peanu3dyemcs 8 arieKmpoHHoU obpasosameribHol cpede MOODLE

TecT coctouT 13 40 BonpocoB. lNpaBunbHbIN OTBET - 1 6ann. OueHka 1 6annbl:
5 - 6onee 35 npaBunbHbix oTBeTOB (6annos). B npoueHTax 90-100%
4 - 6onee 30 npaBunbHbIX OTBETOB. B npoueHTax 77-90%
3 - 6onee 25 npaBunbHbIX OTBETOB. B npoueHTax 65-77%
2 - MeHee 25 npaBurbHbIX OTBETOB (MM HECBOEBPEMEHHAs oTnpaBka TecTa). B npoueHTax 0-65%
PaspelueHo nonbITok: 2
OrpaHunyeHune no BpemeHn: 20 MyH.

TecTOBbIe 3a4aHVA:
MepeyeHb Tem gna Tecrta 1.

Mogenb, MogenupoBaHne BMAbl MOAENbHbIX NPeaCcTaBneHne.

Tunusauunsa rmaporeoniornyecknx yCnoBum.

CxemaTtmnsauua ruaporeoniormdyecknx yCrnoBun, nocrneaoBaTenbHOCTb U KpUTEPUN cxemaTusaLmu.
MpuHUMNbI AncKpeTn3aunmn obrnacTm MoaenMpoBaHus.

Mpsimble n obpaTHble 3agayn MOAENMPOBaAHUS.

MepeyeHb Tem nabopaTopHbIxX paboT

1. MNMocTpoeHne maTeMaTMyYeCKon MOAENN HAaNOPHOWN hunbTpaLun
2. lNocTpoeHne matemaTudeckon mogenn 6esHanopHon huneTpaumm

[ns oueHMBaHMA pe3ynbTaToB NabopaTopHbIX 3aHATUI UCNONb3yeTCs LKana: «3a4TeHo-He 3auyTe-
HO».

KpuTepun oueHnBaHUA KOMNeTeHL MM LLikana oueHok
OO6yuvaroLwmincs BeINONHUI 3agaHne 3aumeHo
OO6yvarowmincs He BbINONHWUN 3adaHne He 3aumeHo

20.2. NMpomexyTo4Haa aTrecraums

MNpomMexyToyHast aTTecTauusi NpoBOAUTCA B COOTBETCTBUM C [MonoxeHnem o NpoMexxyTo4HON aT-
TecTauum obyyaroLLMxcs Mo nporpammam BbicLlero o6pasoBaHus.

KoHTponbHO-n3MepuTenbHble MaTepuarnsl NPOMEXYTOYHOW aTTecTauun BKMYaloT B cebs Teope-
TUYECKME BOMPOCHI, MO3BONSAOLWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUIN U CTENEeHb YMEHMWI U HaBbl-
KOB.

Mpw oLeHNBaHMN NCMOSBL3YTCS KAYECTBEHHbIE LLUKAsbl OLIEHOK.



ﬂpomemyTquaﬂ arTectauma no gucuunnimnHe ocyLlecTBlideTCcAd C NoOMOLbH crneaylumnx oue-

HO4YHbIX CPEeACTB:

Hepequb 80r1pocoe. K zadyemy

1. MmppoamMHammnyeckme ocHoBbl unbTpauumn. OcHoBHble AnddepeHUnanbHble YpaBHEHUS reo-
dumnbTpaymnm.

2. MppogmHammnyeckme ocHoBbl unbTpaumn. Hanop. 3akoH Japcw.

3. MmopoanHammnyeckme ocHOBbI unbTpauun. EMKOCTHbIE CBOMCTBA BOAOBMELLAOLLNX FOPHbLIX NO-
poa.

4, MeounbTpauunsa noasemMHbIX Bog. Tunbl 3agady MoAenmMpoBaHna reounbTpaumm.

5. MmppogmHaMmmnyeckme 0CHoBbl ounbTpauumn. PunbTpaLMOHHOE CONPOTUBIIEHME.

6. MoaenupoBaHue. Mogens. Buabl MogenbHbIX NpeacTaBfieHni.

7. "padnyeckme npeactaBneHuns. CnoBecHbIE ONUCaHUS.

8. MHopmaumnoHHo-nornyeckne mogenu. Marematnyeckme mogenm.

9. Peanunsaunsa matematmyecknx mogenen reounbTpaumm nog3eMHbIX BOA.

10. eounbTpaumnoHHas cxematmsaumsi 0onactTu MogenMpoBaHus.

11. mpporeonoruyeckas cxema (IMC).

12. PacueTtHasa cxema.

13. Bbibop wwiara guckpeTusauum obnactn MoaenmpoBaHus.

14. KpaeBble yCcrnoBusi ANCKPETHLIX MiAaHOBLIX MOTOKOB.

15. paHn4yHbIE ycnoBud. 3agaHne rpaHUYHbIX YCIOBUIN OUCKPETHLIX MaHOBbIX MOTOKOB.

16. HauanbHble ycnosua. 3agaHme HavyanbHbIX YCNOBUA AUCKPETHLIX NIaHOBbIX MOTOKOB.

17. MeToa KOHEYHbIX pa3HOCTEN.

18. MeToabl KOHEYHO-PA3HOCTHBIX peLleHnit ABYXMEPHbIX 3aday reounbTpaunn.

19. MeToa KOHEYHbIX pa3HOCTEWN. ABHbIE U HEABHbBIE CXEMbI.

20. MeToa KOHEYHbIX pas3HOCTEN. YCTOMUYMBOCTb, anmnpoKcMMaLmst 1 CXOOMMOCTb Pa3HOCTHBLIX CXEM.
21. KoHe4Ho-pa3HOCTHbIE BOAHO-6anaHCcoBbIE YpaBHEHUS NSIAHOBOW (hunbTpauuu.

22. OTanbl NpoBeAeHNs 3KCNepUMeHTa No MOAENNPOBaHMUIO NpoLecca reounbTpaunmn Noa3eMHbIX
BOL.

3ayeT MOXeT NpMHUMATBLCA B MMCbMEHHOW hOpMe C nocrneayoLwmm YCTHbIM OTBETOM Ha BOMPOCHI,

MOXeT ObITb BbICTABMEH MO pe3ynbTatam TekylWwmux aTtTectaumin, no pesyrbTaTaM BbINOMHEHUS NPaKTu-
YeCKUX 3aHATUIA U MHAMBMAYaANbHbIX 3adaHui. Mpu peanusauum Kypca ¢ NpUMEHEHMEM INEKTPOHHOMO
00y4YeHUs1 M ANCTaHLMOHHbBIX 0O6pa3oBaTenbHbIX TEXHOMOMIA AOMNYyCKAaeTCs TONbKO YCTHasA dhopMa oTeeTa
UM TECTUPOBaHWE.

[ns oueHnBaHns pe3ynbTaTtoB o6yqum=| Ha 3a4yeTe UCNoJsb3yeTCAa LWKana: «3a4TeHO», «He 3a4yTe-

HO».
YpoBeHb cop-
KpuTepun oLeHMBaHUSt KOMNETEHLMN MUPOBaHHOCTU LLikana oueHok
KOMMeTeHunn
OOGyyatoLwmniicss B MONHOW Mepe BrnageeT MNOHATUWHBLIM annapaTtom LaHHOWN lNoebiweHHbIl 3aymeHo
obnactn Hayku (TeopeTMyecKMMM OCHOBaMMW OUCLIMNIUHBI), CMOCOGEH mnmnto- Ypo8eHb
CTpMpoBaTb OTBET NpUMepamMu, pakTamu, OAHHbIMU Hay4HbIX UCCreLoBaHWN,
NPUMEHATE TEOPETUYECKME 3HAHWSA AN PeLleHuss NPakTUYecKux 3agad MeTo-
AOM MaTeMaTn4Yeckoro MoaenvMpoBaHus
ObGyvalowuincs BnageeT MOHATUMHBLIM annapatoMm AaHHonm obnactm Haykm | basossll ypo- BaumeHo
(TeopeTnyeckuMy OCHOBaMU AMCLUMIIMHBI), CMOCOBEH UMMOCTpMpOBaTh OTBET 86eHb
npumepamu, AonyckaeT OWNOKU Npy peLleHun NpakTM4ecknx 3agad MeToaom
MaTeMaTUYECKOro MoAenMpoBaHus
O6yuvatoLwmiicss BnageeT YacTMYHO TEOPEeTUYECKUMW OCHOBaMU AUCLUNIUHDI, lMopoezossbiti 3aymeHo
dparmeHTapHo cnocobeH AaTb OTBET Ha AOMNOMHUTENbHbLIA BONPOC, HE yMeeT ypO8EHb
NPYMEHATb TeOpeTUHECKUE 3HAHUA MPU pPeLleHUN NpakTU4eckux 3agay MeTo-
JOM MaTeMaTM4eckoro MogenMpoBaHus
Obyvatowmncs OeMOHCTPUPYET OTPbIBOYHbIE, (dparMeHTapHble 3HaHUSA, LO- - He 3aumeHo
nyckaet rpybbie owmnbKkn Npu peLleHun NpakTM4eckon 3agayn MeToaoM mare-
MaTMYECKOro MOAENMPOBaHUs

20.3. ®oHA oUeHOYHbIX cpeacTB c(pOPMUPOBAHHOCTU KOMMNETEHLUN (NepevyeHb 3aaaHum)




MNK-5 Cnoco6GeH NpUMeHATb COBPEeMEHHbIe LndpoBblie TeXHOMOrMn Npu peLeHnn rmapo-
reonorm4eckux U MHXeHepHoO-reosIorMYeckux 3agay

1) 3aKkpbITble 3aaHnsa (TECTOBbIE, CPEAHUN YPOBEHb CNOXHOCTW):

3AOAHNE 1. MNMpu nocTpoeHun maTemMaTMyYeCcKon MOAENN rmaporeoriormyeckux yCrnoBuim NpocTpaH-
CTBEHHOE pacnpeaeneHune 3Ha4yeHu napameTpa oTpaxaeTcs B BUAe:

- CnoBecHble onncaHus

- [padundeckue npeacraBneHus

- Kaptorpamm napameTpa

SAOAHUNE 2. Yto Takoe TMnuaaums ruaporeonormyeckmx ycroBum
- BblgeneHue Tvna reonormyeckon cpeabl
- BbloeneHune TMNOBLIX BOOOHOCHbLIX FOPU30OHTOB
- T'maopoaMHamu4yeckoe panvoOHUpPOBAHUE CIOXHO NOCTPOEHHON TEPPUTOPUN, C BblaeNeHNneM
OAHOTUNHLIX, MO [l 0COGEHHOCTAM CTPOEHUSI U BO3OENCTBMIO BHELWHUX (aKTOpPOB,
y4acTKoOB

3AJAHMUE 3. Yto Takoe cxemaTtmnsaums
- [MocTpoenne cxembl OBMXEHUSA NOA3EMHbIX BOA
- [locTpoeHune cxembl pacnonoxeHus Bogo3adbopos
- YnpolieHne ruapoaMHaMmM4eCcKnX ycrnoBum

2) OTKPbITblE 3a0aHUS (TECTOBLIE, MNOBLILLIEHHbIN YPOBEHb CITOXXHOCTH):

3AOAHUNE 1. 3agaHme eMKOCTHbIX NapamMeTpoB HEOOXOAMMO NPU peLLeHUM ... 3agau.
OTBeT: HecTauMOoHapHbIX

SALAHWE 2. lMpn mogenmpoBaHnn NUTaHUs BOAOHOCHOrO NiiacTa 3agatoTcsa napamMeTpbl EMKOCTU U KO-
adpuumneHTa punbTpaumm no ... .
OTBeT: BepTUKanu (unu: ocn Z)

3) OTKpbITbIE 3a4aHUa (CUTYaLMOHHbIE 3a4a4un, cpeHUN YPOBEHb CIOXHOCTHN):

3AL0AHUE 1. Mogenb, MmogennpoBaHMe, OCHOBHLIE BUAbl MOAENbHbLIX MPEACTABNEHUN.

OtBeT: Modesib-abCTpaKkTHOE NN BELLLECTBEHHOE OTOBpaXkeHMe 00 BLEKTOB MNN NPOLECCOB, aaekBaTHOe
nccnegyembim obbekTam unm npoueccam B OTHOLIEHUN HEKOTOPbIX 3afaHHbIX KpuTepmnes nogobums.
ModenupoeaHue — vccrnenoBaHne 0O0bHLEKTOB MO3HAHWUSI HA X MOAENSX; NOCTPOEHNE N U3YyYEHNE MO-
Jernen peanbHO CyLECTBYOLLMX NPEAMETOB, MPOLIECCOB UNWU ABMAEHUNA C LIeNblo NONyYEeHUs HOBbIX 3Ha-
HUI 06 3TUX Npoueccax 1 sBMEHUsX, a Takke Ans npeackasaHus noBedeHUs NPOLLECCOB U SIBMIEHUN B
YCNOBUSIX, MHTEPECYOLMX NCCregoBaTens.

OcHoBHbIe BMAbI MOAESNbHbBIX NPeacTaBeHnn

1. paghuyeckue npedcmaeneHus

2. CrioBecCHbIe onucaHus
3. UHghopmayuoHHO-no2u4eckue modenu

4. MaTemaTnyeckne mogenm

Kputepun v wkKanbl oueHnBaHUA 3agaHMn Ans oueHKn copMmMpoBaHHOCTU KOMMNETEeHLUN:
[nsa oueHnBaHNA BbINOMTHEHMS 3a4aHMI MCNONb3yeTcsa GannbHasa WwKana:
1) 3aKkpbiTble 3adaHus (TECTOBbIE, CPpeAHNN YPOBEHb CNOXHOCTW):
e 1 6ann — ykasaH BEPHbLI OTBET;
e 0 6GannoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIIE YACTUYHO.
2) OTKpbITblE 3a0aHUs1 (TECTOBbIE, NOBbILLIEHHbIV YPOBEHb CNOXHOCTH):
e 2 6anna — ykasaH BEpHbI/ OTBET;
e (0 6GannoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIIE YaCTUYHO.
3) OTKpbITbIE 3a0aHUs (CUTYALIMOHHbIE 3a4a4K1, CpeaHUI YPOBEHb CIIOXKHOCTU):




e 5 6annoB — 3agaHne BbINOMHEHO BEPHO (MONy4eH NpaBunbHbIA OTBET, 0GOCHOBaAH (aprymMeHTu-
pOBaH) X0/ BbINONHEHUS (MpK HEO6X0AUMOCTN));

e 2 6anna — BbINOMHEHNE 3a4aHNSA COOEPXKUT He3HaunUTernbHble OWNBKM, HO NpUBEAEH NpaBusb-
HbI XO4 PacCy>XAeHWA, NN Norny4YeH BepHbI OTBET, HO OTCYTCTBYeT 060CHOBaHWE XOoAa ero Bbl-
NOSIHEHUA (eCnN OHO ObINIO HEOBXOAUMBIM), UM 3a4aHME BbIMNOMHEHO HE MOJSIHOCTLIO, HO Mony4e-
Hbl MPOMEXYTOYHblE (YaCTUYHbIE) pe3ynbTaThl, oTpaxarowue NPaBUIbLHOCTb XO4a BbINOMHEHMUS
3ajaHusa, unu, B criydae ecnv 3afjaHue COCTOUT U3 BbIMOMHEHUSA HECKONbKux noasagaHuin, 50%
KOTOPbIX BbIMNOSTHEHO BEPHO;

e 0 GannoB — 3agaHWe He BbINOMHEHO UMM BbINOMIHEHO HEBEPHO (XOA BbINOMHEHUS OWMOOYeH
UNW COAEPXKUT rpyBble OLIMOKK, 3HAUYMTENBHO BMUSIIOLLME Ha AanbHeLLEee ero nsyyeHue).



