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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1 HeHﬂMI/I N3YUYCHUS OTUCHUIUINHBI ABJISIOTCA - OCBOCHUE TCOPETUICCKUX OCHOB U HpI/IO6peTeHI/Ie TMPAKTUYCCKUX HAaBbIKOB

UCTIONb30BAHHSI BBIYUCIUTENBHON TEXHUKH JJISl TPOBEPKH HAYUHBIX TUIIOTE3, aHAIHN3a (PYHKI[HOHUPOBAHUS TIPH
MPOCKTHPOBAHUH, YIIPABICHUH TEXHUYECKUMHU U COLMAIbHBIMI 00bEKTaMU Ha OCHOBE METO/I0B MOZEIUPOBAHHS.

1.2 3aaaanH HU3YyUYCHUA NJUCHUILINHBI ABJIAIOTCA — OCBOCHUEC TMIOHATUIHHOTO armapara IUCUUILIMHBI, OCHOBHBIX

TCOPCTUUCCKUX MTOJIOKCHUH 1 METO0B, (I)OpMI/IpOBaHI/Ie yMeHI/Iﬁ 1 MIPUBUTHUC HABBIKOB MTPUMCHCHHS TCOPCTUICCKUX
3HAHUHN JUTSL PCIICHUA MPAKTUICCKUX U IPUKITATHBIX 3a1a4.

2. MECTO JUCIIAIIJINHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Lukn (pasaen) OIT: |

2.1 | TpeGoBaHus K NpeIBAPUTEIbHOI MOATOTOBKE 00y4aK0IIerocs:

2.1.1 | Jinst u3ydeHust 3TON TUCIUTUTHHBI HEOOXOTUMBI:

2.1.2| - 3HaHMSI OCHOB BBICIIECH U BRIYMCINTEILHON MaTEMATHKH;

2.1.3 | - 3HaHWSI HHPOPMATHKH;

2.1.4| - umeTb HaBBIKH paboTHI Ha ITK, yMeTh HCTIOIB30BaTh COBPEMEHHBIE IPOrPAMMHbIE KOMIUIEKCHI ISl PELICHHUS

MPAKTHYCCKUX 3a1a4, UMETh IPCACTABJICHHUC U HABBIKU pa3pa60TKH mporpaMMHOIo obecreucHus T pCICHUA
KOHKPETHBIX 3a1a4 C UCIIOJIb30BAHUEM A3BIKOB BEICOKOT'O YPOBHA

2.1.5| MaremaTuka

2.1.6 | UludpopmaTuka

2.1.7| CucteMHOe 1 IPUKIIaJHOE TIPOTPaMMHOE OOecTieueHNe

2.1.8 | Marematnueckue MCTOABI MOACIIUPOBAHUA B I'€OJIOTUN

2.1.9 | Marematudeckue METO/bI MOJEIUPOBAHUS B FE0JIOTHH

2.1.10 | UaTennexryanbHbIE CHCTEMBI U TEXHOJIOTHH

2.1.11 | UadopManoHHbIE TEXHOIOTHH

2.1.12 | [IporpammMupoBaHHe Ha S3bIKE BHICOKOT'O YPOBHS

2.2 | JacuunauHbl (MOIYJIM) U NPAKTUKH, 1JI KOTOPBIX OCBOEHHE JAHHON THCHUTIHHBI (MOXYJIsI) HEOOXOHMO KAK

npeaecTBYOIIee:

2.2.1 | KomnbroTepHble TEXHOIOTUH rpad)uueckoro mpeacTaBieHus reojoro-reopusndeckoit nHGopmanuu

2.2.2| Metompl 1 cpeacTBa MPOSKTHPOBAHHS HH(GOPMAIIMOHHBIX CHCTEM M TEXHOJIOTHH

2.2.3 | CoBpeMeHHbIE S3bIKA PUKIAJHOTO MTPOrPaMMHUPOBAHHS

2.2.4| AnroputMu3zanys BeIYMCICHUN NIPU PELLICHUHN 33124 MIPUKIATHON Fe0IOruy

2.2.5| BeraucnurensHas MaTeMaTHKA

3. KOMIIETEHIIUH OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUSA JUCHUIIJINHBI

MOAYJist)
IIK-5: Cnoco0HOCTH MOAEIMPOBATH NPHKIAJHbIC POLECCH] H MPEIMETHYIO 00/1aCTh

3HaTh:

VYpoBenb 1| | CoBpeMeHHbBIE Teodu3ndeckue HHPOPMAITMOHHBIE CUCTEMbI

VYpoens 2 | TeXHOJIOTHMH MOZICITUPOBAHUS B TeOMH3NISCKUX HH(YOPMAIIOHHBIX CHCTEMaxX

VYpoBenb 3 | *
Ymers:

VYposens 1 | [loxroraBnusarh gaHHBIE Ul Te0hU3NUECKOH MH(POPMAILIMOHHON CHCTEMBI

VYpoBens 2 | Peann3oBbIBaTh Bee acIeKThl MOJICITMPOBAHMS B reodu3naeckoil HHGOPMALMOHHON cucteMe

VYpoBenb 3 | *
Baagern:

YpoBenb | | 6a30BBIMU HaBBIKAMH MOJEIMPOBAHUEM B reodundeckoil HHYOPMALMOHHON cHUCTEME

YpoBeHb 2 | HABBIKAMHU MOJICIMPOBAHUEM TIOJIST IO CIIOKHOM KOMIUIEKCHOM MOZIeNH B reodusndeckoit HHHOpMaLnOHHON

cucTeMe
VYpoBenb 3 | *

YK-1: CnocoGeH ocylecTBJIATh NOUCK, KPUTHYECKHIT aHAJM3 U CUHTe3 MH(opMaNiu, NPUMEHATH CUCTEeMHBbIH MOAX0/ /151

peuieHus NOCTABJICHHbIX 3a1a4

3HaThb:
Yposens 1 CTPYKTYPY 3a/1ad, BBIJEIsS €€ 0a30BbIe M COMYTCTBYIOIIME COCTABISIONINE
YpoBeHb 2 | OCHOBBI CHCTEMHOTO TIOAX0/Ia K PEIICHHIO 33124 MPo(heCCHOHATBHOM A TEIbHOCTH;

B3aMMOCBA3b (baKTOpOB, ONPEACIIAIOIUNX PEIICHUEC 3a1a1




YpoBenb 3 | *

YMeTh:

VYpoBens | | MpOBOAUTE MOUCK HH(DOPMAIHH, HEOOXOAUMOH IS pemIeHuUs MPOo(eCCHOHATIBPHBIX 331aY; BRIBISATE CTPYKTYPY

3a/Jla4, BbIACJIAS €€ KIHOYEBbIC U BTOPOCTCIICHHBIC, 3aBUCUMbIC COCTABJIAIOIINEC

YPOBeHL 2 COOTBETCTBHHU C IMOCTABJICHHBIMU HpO(l)eCCI/IOHaHLHLIMI/I 3aga4aMu;

OIIPE/ICISATh BOSMOYKHBIC BApHAHTHI PEIICHHUS 331241, OIIEHUBAs UX JOCTOMHCTBA M HEJIOCTATKY;
KIaccu(pUIUPOBaTh (HaKThl, THTEPHIPETAINH, OLIEHKN B OTKPHITHIX U CTICIIHAIN3HPOBAHHBIX HCTOYHUKAX
“HpOpMALUH

VYpoBenb 3 | *

Baagern:

VYpoBenb | | HaBBIKAMH apTyMEHTAI[H Ha OCHOBE IIPOBEJEHHOI0 MIIH MIPEI0CTaBICHHOr0 aHaIu3a HH(OopMaIiy IpH

06CY)K,HCHI/II/I MOAXOA0B K pCHICHUIO HpO(l)CCCI/IOHaJ'ILHLIX 3aaa4;
HaBbIKaMH OIIPEACIICHUA U OLICHKU HOCJ'[CI[CTBI/Iﬁ BO3MOKHBIX peIHCHI/Iﬁ 3aJa4yun

VYpoBeHb 2 | HaBbIKAMHU OTIPEAETICHHS U OLIEHKU TIOCIIEICTBUI BOBMOKHBIX PEUICHUH 3a]a4H;

HaBBbIKAMM JECKOMIIO3UIIUHN 3a]1a4M;
HaBbIKAaMH Pa3pabOTKU TUIaHa JCHCTBHI MO PEIICHUIO MTOCTABICHHBIX 33134

VYpoBenb 3 | *

B pe3ysabTate ocBOeHHMS AUCHUILINHBI (MOAYJIA) 00y4aKOLIMIICA J0/I2KEH

3.1

3HaTb:

3.1.1

OcoOeHHOCTH MPO(ECCHOHATBHON ISSITENBHOCTH B PA3IMYHBIX 00JIACTAX IPOMBIIIIIEHHOCTH JJIsl LIETIEBOH pa3paboTKu
MH()OPMALMOHHBIX CHCTEM

3.2

Ymers:

3.2.1

co31aBaTh MH)OPMAIIMOHHO-TEXHOJIOTHIECKHE pa3paboTKH IS Pa3sIHIHBIX 00JIacTel IPOMBIIUICHHOCTH

33

Baangern:

3.3.1

METOIHUYECKIMU pa3paboTKaMU 10 CO3IaHHUI0 HH(GOPMAIIMOHHBIX CUCTEM JUIS pa3IHYHbIX 00NacTel. MPOMBIIUICHHOCTH

4. CTPYKTYPA U COAEP KAHUE JUCHUITVIMHBI (MO YJIS)

Kon

3aHSATHS 3aHaTHs/ / Kvypc MU PaKT.

HaunmeHoBaHue pa3iesioB U TeM /BH]L Cemectp | HacoB | Komneren- | Jluteparypa | Uurte | Ilpumeuanue

Paznen 1. DnemeHTHI Teopuu Moaeei
U MO/ICJTUPOBAHUSA

1.1

TTonsiTHe MOnENH, MOJIETMPOBAHUS, 5 2 JI1.1J11.2 0
JTaIoOB UCCIIeI0OBaHUs Mojene. Momenu, JI1.3J12.1J13.
TIOCTPOCHHBIE HA OCHOBE 3aKOHOB 1
npupoab! /Jex/ 2139253

1.2

Cucrema ypaBHeHuT MakcBelia. 5 2 0
Onepatops! 'amuibToHa 1 Jlamaca.
DopMyITBI AJIS1 BEIYMCICHUS TPaUeHTa,
JUBEpreHIuy, poropa /Jlex/

13

Te0dJIEKTPUKHU KaK CIEICTBUE U3 CUCTEMBbI 5 2 0
ypaBHeHui MakcBeruia. Mopenu
HUCTOYHUKA, MoJienH cpeabl. [Ipsmble u
obparubie 3anauu /JIex/

14

YcranoBuBLIMecs moist (TOCTOSTHHBIN 5 2 0
TOK). Meton BD3. BriBoj ypaBHEHHI.
ITocraHoBKa 3a1a4u 11 OAHOMEPHOTO
ypaBHenus 'enbMronsua. /JIex/

1.5

MeieHHO MEHSIOIIHECS 5 2 0
(xBasucTanMoOHapHEIE) oM. BEIBO
ypaBHEHUU. YpaBHEHHUE
TEIIONPOBOAHOCTU. IlocTaHOBKA
OTHOMEPHBIX A depeHITnaTEHBIX
3anaud. /Jlex/

1.6

BricokouacToTHBIE TIOJIS B 5 2 0
crnabonpoBoaseil cpene. BoBox
YpaBHEHHH M TIOCTAHOBKA 33/1a4.
BonnoBoe ypaBuenue. [locranoBka
OITHOMEPHBIX Au(epeHIHaNTbHBIX
3amgad. /Jlex/




1.7

YuCIIeHHOE PEIICHUE 3a/1a4H IS
OJIHOMEPHOT'O YPaBHEHUSI
I'enpmromnbia /Tlp/

Huckyccus Ha
TEMY METOJIOB
YHCIICHHOTO

1.8 YHucnieHHOE peleHue 3a1a4u JUIs 5 8 0
OJIHOMEPHOT'O YPaBHCHUS
TertonpoBoanocty /I1p/

1.9 DNEeMEHTHI TEOpPUU MOJIENICH U 5 20 0 YcTHBIH orpoc

Mozenuposanus /CP/

Pa3pen 2. CeTkn M ceToOYHbIe (DYHKIMH

2.1 AnnpokcuManys Ipou3BOIHBIX HA CETKE. 5 4 0
ITocTpoeHue cucTeMbl CETOUHBIX
ypaBHeHHH. [TocTaHOBKA pa3HOCTHBIX
3a7a4 (pa3HOCTHBIX cxeM) /JIex/

2.2 YucneHHoe pelIeHue 3a1auy JUis 5 16 0
OIHOMEPHOT0 BOJIHOBOTO ypaBHeHus /I1p/

23 Cetxu u cerounsie pynkuuu /CP/ 5 39,75 0 VerHsblil onpoc

24 3auer /MBKP/ 5 0,25

5. OHEHOYHBIE CPEJCTBA

5.1. KonTposibHbIe BONPOCHI H 3a1aHUs

KoHTponpHbIE BOIPOCH AJIS IOArOTOBKU K IPOMEKYTOYHOU aTTECTALUU:

L. ITonsiTHEe MOAENH, MOETUPOBAHNUS, ITAIIOB UCCIEIOBAHUS MOJIENEH.
2. Mopenu, MOCTPOEHHBIE HA OCHOBE 3aKOHOB IPUPObIL.

3. Cucrema ypaBHeHHI MakcBesia.

4. Oneparops! ['amunbrona u Jlamaca.

5. DopMyITBI TS BEIYUCICHUS TPalieHTa, TUBEPTeHINH, POTOPA.

6. Mopeny reo3IeKTpUKU Kak CIEeICTBUE U3 CUCTEMbI ypaBHEeHHH MakcBena.
7. Mogenu UCTOYHUKA, MOJENH CPEBI.

8. I[TpsiMble 1 0OpaTHBIE 3a/1auH.

9. YcranoBuBIIMECS OIS (TIOCTOSHHBIN TOK).

10. Mertox BO3. BeiBog ypaBHEHUIA.

1. ITocTaHoBKa 3agaun Ui OAHOMEPHOTO ypaBHEHHMs I enbMronbia.
12. MeeHHO MeHsomuecs (KBa3uCTallMOHapHble) nosisd. BriBoa ypaBHEHUI.
13. ‘VpaBHEHHE TEILIONPOBOAHOCTH.

14. [TocTanoBka 0JHOMEPHBIX MU GepeHINaTbHBIX 3a1a4.

15. BricokodacToTHble mons B crabonpoBoasieil cpene.

16. BbIBo# ypaBHEHMI U IOCTaHOBKA 3aj]ady.

17. BonHoBoe ypaBHeHuUe.

18. ITocranoBKa oHOMEPHBIX U hepeHINATbHBIX 3a1a4.

19. Anmpokcumanus IIpOU3BOAHBIX HA CETKE.

20. INocTpoeHue cucTEMBI CETOYHBIX YPaBHEHUI.

21. [TocTaHoBKa pa3HOCTHBIX 33424 (Pa3HOCTHBIX CXEM).

3az[a}m;{ JJIA TCKYUIETO KOHTPOJIA MMPEACTABJICHBI B HpHJ’IO)KCHI/II/I 1.

5.2. Tembl NUCbMEHHBIX Pa6oOT

He npexycMoTpeHbt

5.3. OueHouHbIE CpeaCTBA

Pabouas nmporpamma aucuuruinHbl "MoJeIMpoOBaHUE CHCTEM U MPOLIECCOB’ 00ecreyeHa OlICHOUYHBIMH CPEICTBAMHU JIJISl TIPOBEICHUS
TEKYIIEr0 KOHTPOJIS ¥ MPOMEKYTOYHOH aTTECTAINH, BKITFOYAIOIINMHU KOHTPOJIBHBIC BOIPOCHI JIJISI IPOBEICHHSI TPOMEIKY TOTHOM
aTTeCTalllt, KPUTEPUH OIICHUBAHHS y4eOHOH NesITeTbHOCTH 00yYarOIUXCsl T0 0aJUIbHO-PEHTHHTOBOI cHCTeMe, TPUMEPHI 3aJaHuil
1 1a00OpaTOPHBIX 3aHATUH, OUIIETHI U1 IPOBEACHUS TPOMEXKYTOUHON aTTeCTALHH.

Bce onienounsie cpencrsa npeacrasieHsl B [Ipunoxennn 1.

5.4. IlepeyeHb BUI0B OIIEHOYHBIX CPEICTB

OueHoYHBIE CpeICTBA Pa3padOTaHBbl Ul BCEX BUOB yIeOHO! JIEATEIBHOCTH CTYIEHTA — JICKINH, Ta00PaTOPHBIX 3aHATHH,
CaMOCTOSITENBHOI PadOTH! M IPOMEKYTOUHOM aTTeCTaIHH.

OreHOYHBIE CpeCTBA MPEACTABICHBI B BUJIE:

-CPEZCTB TEKYIIEro KOHTPOJIS: POBEPKH J1a00PaTOPHBIX paboT, YCTHBIX OIIPOCOB;

-CPEZCTB UTOTOBOTO KOHTPOJISI — IIPOMEKYTOYHOH aTTECTALMHN: 3a4eTa B 7 CEMECTpe.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO YJIA)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas IUTEpaTypa

ABTOpBI, COCTaBUTCIIN | 3ariaBue | MBZ[&TCJ'IBCTBO, roa




ABTOpBI, COCTaBUTEIH

3arnaBue

W3znarenbcTBO, TO

JI1.1 |Tuxonos A. H., YpaBHEeHUSI MaTeMaTHUECKO (Pr3uKu M.: Hayxka, 1966
Camapckuii A. A.
JI1.2 | Mapuyk I". 1. MeTozapl BEIYUCIATENBHON MaTEMaTHKHI M.: Hayka, 1980
JI1.3 | ¥Omuun M. H., IOqun Maremaruueckue MoJienu reodiekrpukd. U.2 Yucnennoe M.: MI'PUH, 2019
B. M. HCCIIEJIOBAHNE OJJHOMEPHBIX MOJIeJIel [ DJIeKTPOHHBIN pecypc
MI'PU]: yaebHOE OcOOHE
6.1.2. lonoJiHNTEIbHASA JUTEPATYPa
ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBO, rog
JI2.1 | Camapcxkuii A. A., YncneHHBIe METOIBI MATEMAaTHIECKOH (DI3HKH M.: Hayusnsrii Mup, 2000
I'ynun A. B.
6.1.3. MeTtonuueckue pa3padoTKu
ABTOpBI, COCTaBUTEIH 3arnaBue W3natenbcTBO, TO
JI3.1 |Pakurun B. U. PykoBozcTBO 110 METO/1aM BBIYMCIIEHUH U MPUIIOKEHUS M.: ®U3MATIIUT, 2005
MATHCAD
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu ""UnTepHeT"
D1 | DnekrponHas oubnmoreunas cuctema «buomuoTex» OO0 «Kumxubiit lom YauBepcureta» https://mgri-
rggru.bibliotech.ru
32 | DnexrponHO-OnOMMoTeyHas cucrema «3narenscro Jlane» www.e.lanbook.com
93 | Obunmansuerii caiit MI'PU. Pa3nen: YueOHbie GhoHABI - YueOHO-METOAMYECKOE 00SCTICUeHHE
http://mgri.ru/fondi/libraries
6.3.1 IlepeyeHb MPOrpaMMHOro odecrneveHms
6.3.1.1 | Office Professional
Plus 2019
6.3.1.2 | Windows 10
6.3.2 Ilepeyenb HHGOPMALTMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | ba3a naHHBIX HayYHBIX AJIEKTPOHHBIX KypHasoB "eLibrary"
6.3.2.2 | DnexrpoHHO-OnOMMOTEYHAas cuctema "Jlanp"
Hoctyn k komekiusm snekrponHbix uzganuii 9bC "UznatensctBo "Jlanp"
6.3.2.3 | DnexrpoHHO-OMbOMHOTEeYHAs cuctema «Kamxkusiil lom Yanepcuteray ("budmmoTex")
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)
AynuTopust Hasnauenue OcHarenue Bupg
4-38 KomnsroTepHslii kiacc, Cronbl ydyeHH4ecKHe -8 11T, KP

ayJUTOPHUS VIS TIPAKTHYCCKIX
3aHATHH U T1a00PaTOPHBIX
pabot

CTOJBI KOMIIBIOTEpHBIE — 15 1T,
CTOJ mpernoaasarensi- 1 mr,
CTYJbsI — 32 1T, mKadbl TS
y4. JINTEPaTyphl -2 IIT., JOCKA
MapkepHas — 1 1T, 9KpaH
PYJOHHBIH — | 1T, TPOEKTOpP —
1 mr.MoHOOOKHM Enigma
Venus 210 — 5 mr,
koMmbioTepsl Enigma Jupiter
220 (+ monutop ASUS VA-
24D)- 10 mr.

JocTyn B uHTEpHET. (HE
(HYHKIHOHHUPYET)

8. METOJMYECKHUE YKAZAHUA JJISA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUTITIMHBI (MO YJISA)

Meroandeckue yKazaHus 1Mo M3y4eHHIo qucuuiuinabl "MHdopmaTtika" npencranieHs! B [IpuiokeHnn 2 1 BKITIOYAIOT B CEOs:
Meroandeckne yKazaHUs Ui 00yJaIOIIMXCs 10 OpTaHM3aIiK yIeOHOH NesITeIBHOCTH.
Mertonuyueckue yKa3zaHHs 0 OPTaHU3allUH CAMOCTOSTENLHON PabOThl 00y4alOLIHXCsl.

Meroanveckue yKa3aHus [0 OPTraHU3alUH MPOLEAYpPhl OLICHUBAHUS 3HAHUH, YMCHUIT, HABBIKOB M (HJIH) OIBITa
JESITEIFHOCTH, XapaKTePU3YIOIMINX 3TaIbl (HOPMUPOBAHHS KOMICTCHIINH.

1.
2.
3.




