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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

03HAKOMJIEHHE CTYJICHTOB C METOJJaMH CTaTUCTHIECKOI 00pabOTKH reosIornueckoi HH(OPMAaIid I MaTeMaTHIECKOTO
MOJIEITMPOBAHHUS MPH PEIICHUH 3a1ad NP MOCTPOSHUH MOAeNel HeTera3oBbIX MECTOPOXKACHUH.

2. MECTO JUCHHUIIJINHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Hukn (pa3men) OIT: |

2.1

TpeGoBaHus K IpeJBapUTEIbLHOI NOATOTOBKE 00y4Yal01Ierocs:

2.1.1

I'eonoro-npoMpICIOBBIII MOHUTOPUHT OCBOCHHSI MECTOPOKIEHUH YTIIEBOIOPOIOB

2.1.2

I'eoxumudecKre METO b OIICHKH HC(i)TCFaSOHOCHOCTI/I

2.13

KommtekcHast HHTCpIIpEeTAlUA I‘GO(bI/ISI/I‘{CCKI/IX JAHHBIX

2.14

Merto10510THs IPOCKTUPOBAHKS B HE(PTEra30BOil OTpaciy U yIpaBIeHHE IPOSKTaMU

2.1.5

I'eonoruyeckue pucky NpH re0I0ropa3BeJOYHbIX paboTax Ha HE(Th U ra3

2.1.6

HayuHno-uccnenoBartensckas paboTa (II0JTydeHHe NepBUYHBIX HABBIKOB HCCIICIOBATEIBCKON pabOThI)

2.1.7

CucreMsl TIPUHOUIIBI YIIPABJICHUA IBMKCHUEM 3al1aCOB He(l)TI/I Hrasa

2.2

JducuuniauHbl (MOIYJIH) U PAKTUKH, AJI51 KOTOPbIX OCBOEHHE TAHHOW AUCHHUIJIMHBI (MOAYJIs1) HEOOXOTUMO KaK
npeanecTByonee:

221

I'eosornveckrie OCHOBBI paSpa6OTKI/I MeCTOpO)K,Z[eHHfI YriaeBoaopoaoB

222

I'eonorus 1 pa3BeaKa TBEPABIX MIPUPOIHBIX OUTYMOB

223

Knaccugukanus pecypcoB u 3amacoB HeTu U ra3a B Poccuu u 3apy6esxom

224

CratucTudeckue MeTobl B HE(TAHON Te0I0TuI

225

VYaeOHast MpOEKTHAs MIPaKTHKA (CTalMOHApHAsSI, BEIE3THAS)

226

MeTo/I5I M TEXHOJIOTHH OIEHKH PECYPCOB U MOJICUETa 3aI1acoB YIIEBOIOPOIIOB

227

Hay‘IHO-I/ICCHCI[OBaTCHBCKaH pa60Ta

228

l'ocymapcTBeHHAsT HTOTOBAs aTTECTAIMA (3aLIUTa BBITYCKHOW KBaTH(UKAIIMOHHOW pabOTHI, BKIF0Yas HOATOTOBKY K
MIPOIIeIype 3AIUTHI K IPOIICTYPY 3aIIUTHI)

229

OCHOBBI He(hTEra30IPOMBICIIOBOH T'€OJIOTHA

2.2.10

CHUCTEMHBIN aHAJIN3 U MOACINPOBAHUC YTITICBOAOPOAHBIX CUCTEM

22.11

VYdeOHast menarormyeckast IPaKTHKa (CTAlOHAPHAS, BBIC3IHAS )

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

(MOYJIsT)

YK-4: Cnoco0eH nNpuMeHsSITh COBpeMeHHble KOMMYHHKATHBHbIE TEXHOJIOTHHU, B TOM YHcJie HA HHOCTPAHHOM(BIX) fI3bIKe(aXx),

I AKAACMHUYECKOIro u npodwccnonanbﬂoro B3aUMOAEHCTBUA

3narth:
VYpoBeHb | | OCHOBBI UCIIOJIB30BAHKS IPOTPAMMHBIX KOMILICKCOB ISl TAOMHMYHBIX pAacYéTOB B 00JIaCTH MaTEMAaTHYECKOTO
MOJICTUPOBAHMS T€0JIOTHIECKUX 0OBEKTOB U MPOIIECCOB
YpoBeHb 2 | IPUEMBI M METO/IbI aHAJIN3a, METOTUKH U CPEJICTBA 00PabOTKU TAaHHBIX MOJYYCHHBIX B X0/€ IPOMBICIIOBO-
TeOJIOTHYECKUX UCCIIEIOBAHNHN C TOMOIIIBIO IPOTPAMMHBIX KOMITJIEKCOB JUTSI TAOJIMYHBIX pacuETOB
Yposenn 3 | *
Ymern:
YpoBeHb | | MCITONIB30BATh MPOTPAMMHBIE KOMIUIEKCHI JUTS TAOJMYHBIX PACYETOB B 00IaCTH MaTEMATHIECKOTO MOJICITUPOBAHHUS
Te0JOrHYeCcKuX 0OBEKTOB U MPOLIECCOB
YpoBeHs 2 | 3¢h(heKTHBHO MPUMEHSTH IPOrPAaMMHBIE KOMIUIEKCHI ISl TAOJIMYHBIX PacyéTOB B 00JaCTH MaTEMAaTHYECKOTO
MOJICTUPOBAHMS T€0JIOTHIECKUX 0OBEKTOB U MPOIIECCOB
VYposenn 3 | *
Baanerts:
VYpoBenb | | HAYaTLHBIMU HABBIKAMH PAOOTHI C MPOTPAMMHBIMH KOMITJIEKCAMH JJ1s1 TAOJIMYHBIX PacueTOB
VYpoBeHb 2 | BBICOKOPA3BUTHIMHU HABBIKAMH PaOOTHI ¢ IPOTPAMMHBIMHU KOMITJIEKCAMH 151 TAOJIMYHBIX PACUETOB
YpoBenn 3 | *

OIIK-1: CnocodeH pemiaTh NPOM3BOACTBEHHbIE U (MJIH) UCCJIEA0BATEIbCKHE 321241 HA OCHOBE (DYHIAMEHTAJIbHbIX 3HAHU

B HedTera3opoii odacTu

3HaTh:
VYpoBeHb | | OCHOBBI MOMCKA HOBBIX HAIPABJICHUH NMPOGUIMPOBAHUS CBOCH MPOPECCHOHATBHOMN NeSITeIbHOCTH
VYpoBeHb 2 | METOAUKY TIOMCKA HOBBIX HAaNpaBlIeHUH MPOPHUINPOBAHUSA CBOCH MPOhECCHOHATLHON AeATSILHOCTH

Yposensb 3

*




YMeTh:

YpoBeHb | | KpeaTUBHO MBICIHUTE; HAXOJHUTD AJIS ce0sl HOBBIE BOZMOXKHOCTH
VYpoBeHb 2 | MCIIOJIB30BATh NPOJABUHYThIE IPUEMBI M METObI HAXO0KIEHUSI HOBBIX BO3MOXHOCTEH
Yposenn 3 | *
Baapers:
VYpoBeHb | | HaBBIKAMU aHAIH3a POQUIIS CBOEH MPO(HEeCCHOHATFHON IS TEIILHOCTH
VYpoBeHb 2 | TEXHHKOM aHaM3a MPOGUIIS CBOeH MPOQECCHOHANBHON eI TETbEHOCTH
VYposenn 3 | *

OIIK-3: CnocodeH pa3padaTbIBATh HAYYHO-TEXHHYECKYI0, IPOCKTHYIO H CJIYKeOHYI0 JOKYMEHTALUI0, 0OopMJISITh HAYYHO-

TEXHUYCCKUE O0TUYETHI, 0630])])1, nyﬁ.m/maunn, peueH3nun

3HaTh:
VYpoBeHs | | cHOCOOBI MPHEMOB a0CTPAKTHOTO M KPUTHIECKOTO MBIIIIICHHS
YpoBeHb 2 | 0CHOBHI puIOCcOPHH; CTIOCOOBI, METOJIBI U CPEJICTBA UCCIICAOBAHHS OKPYKAFOIIEH Cpe bl
Yposenn 3 | *
Ymern:
VYpoBeHb | | Bomiamarh TBOPYECKHE HIIEH; KPEATHBHO MBICIUTH; HAXOJIUTh MHOXKECTBO CIIOCOOOB PelICHHUs POOIEMbI U
OTIpeNIeNUTh HanboJee MOAX0 IsIIee; BOCIPUHIMATH HOBYIO HH(POPMAIIHIO U3BHE
VYpoBeHb 2 | KCIIONIB30BATh IPUEMBI M METOIBI PHIOCOPHH B IESIX a0CTPAKTHOTO M KPUTHUECKOTO MBIIUICHUS; TPUMEHSITh
cHocoObl, METOIbI U CPEICTBA UCCIIEAOBAHMS OKPYKAIOIIEH cpeabl
VYposenn 3 | *
Baagern:
YpoBeHb | | HABBIKAMU MCCIIEJOBAHUS OKPY’KaIOIIEH Cpeibl B IeNIsIX BBISABICHHUS €€ BO3MOXKHOCTEH U pecypcoB
VYpoBeHb 2 | TEXHUKOW T€HEpUPOBaHUS UAeH; aOCTPAKTHOTO U KPUTHYECKOTO MBIIIUICHHS
Ypoenn 3 | *
B pe3ysbTaTe ocBOCHHS TUCHUILINHBI (MOAYJIs) 00y4AKOUIHIICA T0JKEH
3.1|3unars:

3.1.1 | mpueMbl cTaTHCTHYECKON 0OPaOOTKU M aHAIN3a FeOIOTUYECKO HH(OPMALINH, TUIIOBBIC F€0JIOT0-MaTeMaTHYCCKIE
MOJICTTH ¥ METO/BI, HCIOIb3YEeMBIe TIPH PEIICHUH 3aa4 PO ecCHOHAIBHOTO XapaKTepa, OCHOBEI METO/Ia
MaTeMAaTHYECKOTO MOJICITUPOBAHUS 1 aJIeKBATHON HHTEPIIPETAIINU PE3yIbTATOB, MOJYUYSHHBIX METOIOM MaTEeMaTHIECKOTO
MOJICTTUPOBAHUS ISl MPAKTUIECKOU AEATEIbHOCTH

3.2| Ymersb:

3.2.1| ctpouth QopManbHbIE MATEMATHYECKAE MOAEIH N3y4aeMbIX MPOIIECCOB U SIBICHUH, ()OPMYIHPOBATH MATEMATHIECKIE
3a[a4u, IPUMEHATh MaTeMaTHUECKUE METOIbI ISl HCCIIEIOBAHUS IIOCTPOCHHBIX MOJIENEN U COlepKATeIbHO
HHTEPIPETUPOBATH M10JIyYEHHBIE PE3YIIbTATHL.

3.3| Biagers:
3.3.1| MaTeMaTu4ecKoro U KOMIbIOTEPHOTO MOAEIHPOBAHUS, UX U3YUEHHS U HHTEPIPETALIMH OJTYUYCHHBIX Pe3yIbTaTOB
4. CTPYKTYPA U COJEP) KAHUE JUCHUIIIMHBI (MOIYJISI)
Kon HaunmeHoBaHue pa3/iesioB U TeM /B Cemectp | HacoB | Komneren- | Jluteparypa | Uurte | Ilpumeuanue
3aHATUSA 3aHATHS/ / Kype 007071 DPAKT.
Pa3nen 1. BBegeHue B Teopuio
MOJeJTUPOBAHNS B 3aja4ax
He(dTerazosoii orpaciu.

1.1 OcHOBHBIE TIPEJICTABIICHHUS O 1 2 JI1.1JI1.2 0
MaTeMaTH4YEeCKOM MOJEIUPOBAHUHI JI1.3J12.1
NpUPOAHBIX 00bekTOB. [ToHsTHE O 013233 54
MaTeMaTHYEeCKUX MOJEIISX. 2536 27 38
CrpaTerus reoaoro-MaTeMaTHIecKoro 29
MOJICTUPOBaHUS HE(TIHBIX
MECTOPOXKICHUH.

Mp/

1.2 Cosznanue JereHapl JOKyMEeHTAIuN 1 2 JI1.1JI1.2 0
ropHbIX IopoJ. Beruncienue omubox I u JI1.3J12.1
II pona. OuieHKa JOCTOBEPHOCTH U 013233 54
HHPOPMATHBHOCTH JIETCHIBI 25026 97 38
JOKYMEHTALlUH TOPHBIX TIOPO, 99
olpeieIeHue MapKUPYIOIIMX MPU3HAKOB
1 Mapkupyronwx mopoi. /T1p/




Pa3pen 2. Co3panue M OleHKa
MaTeMaTH4eCcKOoil MoaeJu
JOKYMEHTAIHH TOPHBIX MOPO/.

2.1 Bri6opounsrit Metoa. [Toctpoenne JI1.1J11.2
SMIIUPUYECKUX UHTEIPAIBHON U J1.3J12.1
muddepeHInanbHON HyHKIUH 2132253 54
pacnpenenenus. TodeuHble OIEHKH 2536 27 38
[1apaMeTPOB paclpeeseHHs. DIEeMEHThI 29
TEOPHH paclo3HaBaHUsI 00Pa30B .

Pa3nenenne ropHBIX TOpOA Ha JBa
wnacca. CTaTHCTHYECKHE METOIBI
00paboTK! OAHOMEPHBIX NpH3HaKoB. /I1p/

2.2 CraTtuctuueckre MeToabl 00paboTKu JI1.1 J11.2
MHOTOMEPHBIX PU3HAKOB. JI1.3J12.1
MHoKeCTBEHHasl PErPecCHsl. 010202354
JlucniepcuoOHHBIH aHAIH3. 0536 37 38
HuckpumuHanTHas QyHkuums. Meton 29
TJIaBHBIX KOMITOHEHT.

AHaIIN3 MOJIENIN Te0JIOT0-Te0(hpU3NIecKon
JIereH bl JOKyMEHTALlUH TOPHBIX

nopoJi. Beruncienue nocropepHoCTH
MOJIENTN KITaCCH(HKAIIMY TOPHBIX TIOPOJ .
Berancnenne nHOOPMATHBHOCTH MOJEITH
JOKyMEHTALl{ TOPHBIX TTOPOJI.

Mp/

Paznen 3. Co3nanue mateMaTH4ecKoi
MO/ieJIH HA ITAJOHHBIX NPOPUIAX U
CKBaKHHAX.

3.1 Crny4daiinbie QyHKIMH U UX JI1.1JI1.2
XapaKTEPUCTUKU. ABTOKOPPEISILIMOHHAS JI1.3J12.1
¢yukuns. JInneltHas GUIBTPAIS. 010203354
OHepreTudeckas puUiIbTpanys. AHaNIN3 0536 37 38
reoJ0ro-reoGpu3nyeckux mojei Ha 29

OTIOPHBIX MMPOQHIIAX U CKBAKHHAX.
ITocTpoenue mareMaTu4eckoil MoieIu
MPOAYKTUBHOIO IIacTa MpU aHaJIH3e
KapoTaXKHBIX AuarpaMMm. MHOXeCTBEeHHas
perpeccus Ipu aHaJIU3€ 3TAJIOHHBIX
npouieil 1 KapOTaXKHBIX AUATPAMM.
dakTopHOE MOJETUPOBAHKE NPU aHAIN3E
STAJOHHBIX MPOQHUIIeii 1 KapOTaXKHBIX
Jquarpamm. [loctpoenue maTeMaTHUECKO
MOJIEJIH POAYKTUBHOIO TJIACTa Ha
OCHOBEe (DaKTOPHOTO MOJICITHPOBAHHSI.
Merton riaBHbIX KOMIIOHEHT.
[IpeobpazoBanue TaHHBIX KAPOTAXKHBIX
JyarpaMm 1o MeToy TJIaBHBIX
KOMIIOHEHT

Mp/
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AHanu3 IOMIAAHBIX MTOJIEH.
Craructudeckue MeTobl 00paboTK
IUIOIIAIHBIX TToJiel. IlmomamHele Mo i
UX XapaKTepucTUKU. JIunelinas
(unpTpanus B IByMEPHOM
CTaTHCTUYECKOM OkHe. HanpaBiennas
¢unbTpanys (caMoHACTPOWKa).
Koppensuuonnas camoHacTpoika .
®dakropHOE

moaenupoBanue IlpeoOpa3oBaHue MOJEH.
Merton riraBHBIX KOMIIOHEHT Kommo3uius
METO/IOB.

ITocTpoenue u olleHKa JOCTOBEPHOCTH U
“HPOPMATUBHOCTH IByMEPHOI
MaTpUYHON MOJeNn

Teopernyeckre 0CHOBBI 0OBEMHOTO
re0JI0r0-MaTeMaTHYECKOTO
MOJIEJIMPOBAHHUA.

ITocTpoeHue u oLeHKa JOCTOBEPHOCTH H
HH(POPMATUBHOCTH BEKTOPHON MOCIIH.
ITocTpoenue u o1ieHKa JOCTOBEPHOCTH U
“H(POPMATUBHOCTH MaTPUIHON MOJEIH
HE(PTSIHOTO MECTOPOIKIACHUSI.

Mp/

J1.1J11.2
J1.3J12.1
0510520354
25036 27 28
39

Pa3nen 4. TeopeTnueckue 0CHOBBI
reoJ10ro-MaTeMaTH4ecKoro
MOJeJTUPOBAHUS HePTAHBIX
MeCTOPOXKIEHHIA.

4.1

OCHOBHBIE TTIOHATHS TCOPUH QHIIBTPALIIH.
3akoH [lapcu. 3aKOH COXpaHEHHS MACCHI
JKUJKOCTH B IIOPUCTOH Ccpeie.
MaremaTtHyeckie MOAENN
n30TepMUUecKor GpuipTpanun. Moxens
(uNbTpauN HEC)KUMAEMOH BSI3KOH
KHMJKOCTH 10 3aKoHY [lapcu B
HenmehopMupyeMoM Imiacte. Moens
¢unpTpanuy rasa 1o 3akony Jlapcu.
OnHOMepHas yCTaHOBUBILAsICS
(GUIBbTpanys HEC)KUMAEMON JKUIKOCTH U
ra3a B OJJHOPOJHON OPUCTOMN Cpelie.
ITnockopanuanbHas GuIbTpanus
HEC)KMMAEMOM KUAKOCTH AHANIOTus
Mexay punpTpannei HecxxuMaeMon
KHUJKOCTH U Ta3za. DuisTpanmoHHOe
OJHOMEPHOE TEUEHUE COBEPIIEHHOTO ra3a
OnHOMepHas yCTaHOBUBILASICSA
(UIBTpanUs HECKIMAEMOH JKUAKOCTH B
HEOJHOPOHBIX IJIACTAaX MPU COONIOICHUH
3akoHa Jlapcu. [IpssmonuneitHo-
napajulesIbHbINA OTOK B 30HAIBHO-
HeoJHOpoHOM mIacte IIpsmonuneiino-
napaienbHbIil MOTOK B 30HATIBHO-
HeoTHOpOoAHOM Tiacte. /I1p/

JI1.1J11.2
J1.3J12.1
0103233524
3556 37 38
99

4.2

[IpsiMonuHeiiHO-napauIenbHbli IOTOK B
CJIOMCTO-HEOJHOPOJHOM ILIACTE.
Monens Henetyueit Hedtu black oil.
OcHOBHBIE ypaBHEHUS (DHIBTPALIIN
MHOTO(]A3HOTO (IIIONIA.

Mp/

JI1.1J11.2
J1.3J12.1
0103023354
35356 37 38
39

Paszpnen 5. UToroBblii KOHTPOJIb.

5.1

[oaroroBka k sx3ameny. /CP/

62,65

J1.1J11.2
J1.3J12.1
3105203354
0506 07 08
39
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Ox3amen. /MBKP/ 1 2,35 J1.1J11.2 0
J1.3J12.1
0510520354
25036 27 28
39

5. OHEHOYHBIE CPEJCTBA

5.1. KoHTpoO/1bHBIE BONIPOCHI U 3aJaHUS

KOHTPOJIBHBIE BOITPOCHI U 3AJJAHM A U1 UTOT'OBOU ATTECTALIMU (K3AMEH) B ITPOLIECCE OCBOEHI A
JUCHUITINHBL.
MartemaTtnyeckoe MOJISTMPOBaHHE B 3a/1adax HehTerazoBoi oTpaciu

XNk~

30.
31.
32.

Crpaterus reojaoro- MaTeMaTHYECKOIO MOAEIUPOBAHUS.

Co3maHue 1 OIIeHKA JOCTOBEPHOCTH JIET€H B JOKYMEHTAI[NH TOPHBIX TIOPOJI.

CraTtucTrdecknue MeTo s 00pabOTKH MHOTOMEPHBIX IPU3HAKOB. MHOXECTBEHHAsI perpeccusl.
CrarucTHieckie MeTo/ bl 00pabOTKM MHOTOMEPHBIX NPH3HAKOB. JJUCKpUMUHAHTHAS (YHKIIHS.
CraTucTH4ecKkue MeTo 6 00padOTKA MHOTOMEPHBIX IIPH3HAKOB. J{MCIIepCHOHHBINA aHAN3.
CraTtucTHdeckne MeTo a6 00pabOTKH MHOTOMEPHBIX IIPU3HAKOB.. METO TITaBHBIX KOMIIOHEHT.
Ananu3 reonoro-reopuznyeckux nojei Ha onopHeIX npoduisix. Jlunelnas ¢puiasTpanus.
OHepreTuyeckast GUIbTPALHS.

AHanm3 TeoyIoro-reo(pU3MIECKIX MMOJIeH Ha OMMOPHBIX MPpopuisax. GakTropHOE MOACTHPOBAHHUE.
BaiiecoBckast cTpaTerus BBACICHHS T€OJOTHIECKHX 0OBEKTOB B TEO(DM3UUECKUX MOTSIX.
AHanu3 reoyioro-reo@U3MYecKux 1oJiel Ha ONOPHBIX MPOPUIIX. MHOXKECTBEHHAs PerpeccHs.
JuckpumuHaHTHAs QYHKIMS NIPU aHAU3E MOJIeH Ha OMOPHBIX MPOQIIIIX,

Merto/a T7IaBHEIX KOMIOHEHT TIPH aHATH3€ TOJIEi Ha OTIOPHBIX MPOQHIIAX.

AHanu3 mIomaIHeIX Nonel. J[BymMepHas aBTOKOppPENIAMOHHAS (YHKIIHA.

Hamnpasnennas ¢uibrparms.

CamoHacTpanBaroImascst GUIBTPAIIIL.

Koppensuuronnas camoHacTpoiika.

Ananu3 mnomanaHeix noneil. CTaTucTuueckiue MeToabl 00paboTKYU MIOIMIAAHBIX HONEH.
TeopeTnueckie 0CHOBBI T€0JIOT0-MaTEMaTHUECKOTO MOACIAPOBAHUS.

INMocTpoeHue u OIeHKa JOCTOBEPHOCTH M HHPOPMATUBHOCTH BEKTOPHON MOIEIH.

ITocTpoeHue 1 OLleHKa JOCTOBEPHOCTH M HH(MOPMATUBHOCTU MAaTPHUHOI MOoJenH Ha HE(PTIHOM MECTOPOXKICHUH.
OcHOBHbIE TOHATHS Teopuu (rutbTpanuu. 3akoH lapcw.

3aKk0H COXpaHEHHs MacChl XKHUIKOCTH B IIOPHCTON cperie.

MaremaTHyeckue MOJIENIN H30TEPMUIECKON (DUITBTPALIU.

Mopenb GuIbTpanuy HeC)KMMaeMoH BI3KOH XKHUAKOCTH 110 3aKkoHy Jlapcu B Heae(hopMHpyEeMOM IuTacTe.
Mogens GpuIpTpaIiy rasa mo 3akony lapcu.

OpHOMepHas yCTaHOBUBIIAsCS (QIIBTPAIINS HECKIMAEMOH JKHIKOCTH U ra3a B OJJHOPOIHOM IOPUCTOI cpere.
[psimonuHeiHo-napasienbHas GuiIbTpalus HECKUMAEMON KUAKOCTH

ITnockopaguanbHas GpUIBTPALMS HECHKUMAEMOH KUIIKOCTH

AHanorus MexXIay QriIbTparyeil HeC)KMMaeMOH JKUAKOCTH | Ta3a.

OUIBTPAIIIOHHOE OJHOMEPHOE TEUCHHE COBEPIICHHOTO ra3a

OnHOMepHasl yCTaHOBUBIIASICS (DUIBTPALUsL HEC)KUMAEMOH KUAKOCTH

B HEOTHOPOIHBIX TTACTax IPH COOJIOICHNH 3akoHa [lapcn

33.
34.
35.
36.

IIpsiMonnHEHO-TIapaIeNIbHBII IOTOK B 30HAIbHO-HEOAHOPOIHOM ILIACTE
[IpsimonuHetHO-NTapauIeIbHbIA IOTOK B CIIOMCTO-HEOIHOPOJHOM I1JIacTe
Mogens Henetyueit HedTH black oil.

OCHOBHEBIE YpaBHEHUS (DHIIBTpAiil MHOTO(hA3HOTO (IIIOHIA.

5.2. Tembl NHCBMEHHBIX PadoT

He npenycMoTpeHsl.

5.3. OueHouHbIe CpeacTBa

PaGouas ImporpamMmMma "MaremMaTH4IeCcKoe MOJCIIMPOBAHUEC B 3aJladax He(i)TGFaBOBOﬁ OTpaCJ'lI/I" obecrieucHa OLICHOYHBIMH CPEICTBAMHA

JUTSL TPOBEACHUA TEKYIIET0 KOHTPOJIA U HpOMe)KyTO‘IHOfI arTeéCTalui, BKIIOYAIOIUMU KOHTPOJIBHBIC BOIPOCHI IJI TPOBEACHUA

MPOMEXKYTOUHOH aTTeCTAI[H, KPUTEPUHU OLIEHUBAHUS YIeOHOH AeATeTbHOCTH 00yJaomuxcs 1o 6ambHO-PEHTHHTOBOM cUcTeMe,

npuMep 3aJIaHUI 1JIs1 MMPAKTUYCCKUX U na60paT0pHHx 3aHﬂTHﬁ, OHIIETHI IJI IPOBECACHU A HpOMe)KyTO‘iHOﬁ aTTeCTalluu.

Bce ouenounsle cpencTsa npeacrasieHsl B [Ipunoxenuu 1.

5.4. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

OrneHOYHBIE CpeCcTBA pa3pabOTaHbI I BCeX BUOB YIeOHOU AEATEIBHOCTH CTYACHTA- JIEKIUil, IPaKTHUECKIX 3aHATHI,
CaMOCTOATENBHOM paboThI U MPOMEKYTOUHOM aTTecTanuu. OLeHOYHbIE CPECTBA IPEACTABIECHBI B BUJE!

- CPEACTB TEKyIIET0 KOHTPOJIS: IIPOBEPOYHBIX paboT 110 PEICHUIO 3a1ad.

- CPEACTB HTOTOBOTO KOHTPOJIS- IPOMEXYTOUHOH aTTecTanmu: 3a4dera B 1 cemectpe.




6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MO YJIA)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHAs JIMTEpaTypa

ABTODBI, COCTaBUTEIHN

3arjaBue

H3nmarenscTBO, TOT

JI1.1 | Kanesckas P. . MareMaTiueckoe MOICTHPOBAaHUE Pa3padOTKH MECTOPOKICHUI M.: Henpa, 1999
He(TH U ra3za ¢ IPUMEHEHHUEM THIPABIMUECKOTO pa3phiBa IiacTa
JI1.2 |bBacuues K. C., [MonzeMHas rupoMexaHuKa M.: Hegpa, 1993
Kounna U. H.,
Makcumos B. M.
JI1.3 | Cukopckuii B. A. MaremaTtnueckoe MmoaenupoBanue. Yactp 1. AHanu3 nereHas! M.: MI'PU-PITPY, 2018
JIOKyMEHTAIINY TOPHBIX MOpoJ [DnekrpoHHsii pecypc MI'PU]:
y4ebHoe mocooue
6.1.2. JlonotHUTEILHAS JTUTEPATypa
ABTODBI, COCTaBUTEIH 3aryiaBue WznarensctBo, rof
JI2.1 |I'mypman B. E. PykoBOJCTBO K pelieHu o 3a1a4 10 TEOPUHU BEPOSTHOCTEH U M.: FOpaiir, 2013
MaTeMaTHYECKOHM CTaTHCTHKE: yuyeOHOe ocoOre
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOIi ceTu ""UnTepHeT"

31 | Odummansnsrii caiit MIPU-PITPY. Pa3nen: yaeOHbIe GOHIBI - yueOHO-METOANIECKOE 00ecieueHre

92 | KoHCTIEeKTHI JISKIHH 10 TEXHHYSCKAM, SKOHOMUYECKUM U FOpUaAndIeckiuM mpeameram. [Ipoekr allsummary co3nman B
MIOMOIIIb CTYACHTaM, 00yJaromumcst B poccuiickinx BY3ax, a Taoke BceM TeM, KTO HYXKIaeTcs B JIOTIOJTHUTEIILHOM
HUCTOYHUKE 3HAHUM.

33 | CoyeraHust UHTEPAKTUBHBIX PacyeTOB MPsIMO B Opay3epe, MOArOTOBKA CTATEH ¢ KpaCUBBIMU MaTeMaTHYECKUMHU
(dopMyIaMH B COITHATEHOCTD.

D4 | UHTepakTUBHBIN CIPABOYHUK POPMYII ¥ CBECHUS 110 alreOpe, TPUrOHOMETPHHU, TEOMETPUH, (PU3HKE.

35 |Maremaruka on-line. Pemenne ypaBHeHHH, BEIYHCICHHE TIPEEIIOB, TOCTPOCHNE TpadhuKoB, Au( hepeHIIPOBaHHE,
WHTETPUPOBAHKE U MHOTOE JIPYTO€ B PEKUME PEATEHOTO BPEMEHHU.

36 | Caifr mo penreHuro 3a1a4 IHHEHHOH anreOpsl B peskumMe online. [IpencraBieHs! pa3udHbIe CIIOCOOB! peIICHNE THHEHHBIX
CHCTEM, HaX0XKJIeHHE 0OPaTHON MaTPHULIBL, peaIn30BaH Coco0 pas3oKeHUs ONpeNesIuTeNs 10 CTPOKe U cTonoIy. Bee
3aJ]a4M PEIIAoTCs C IPUMEHCHHEM allTOPUTMa MO3BOIIIIOIIETO HAWTH HanOoJIee KpaCHBOE PEIICHHE.

27 | Xoporras mporpaMma, KOTopasi IOMOraeT B OCBOCHUU MateMaTtrki. OHa He TOJILKO PeliaeT, HO M YATACT HAMCAaHHOE
BCIIyX, C TOJPOOHBIM 00BsicHeHnEeM. PaboTaeT He Kak KaJbKyJIsATOp, a KaK MO3T HACTOSIIIETO YesioBeKa!

38 | Jlexuu o BeICIIEH MaTeMaTHKe, Y9eOHUKN on-line, MaTemMaTHIecKie Web-CepBHCH, pelIeHNne KOHTPOIBHBIX PaboT MO
BBICIIIEH MaTeMaTHKE U OTBETHI Ha BOIPOCHI 110 PEIICHHBIM 3aauaMm.

39 | Cryaenueckas qabopatopusi. 0030p codTa s cTyneHToB. IHTepHET SKcIIepuMeHThI. BHOIHOTEeKa yueOHBIX MaTepHAIOB.
Opwurunansasie MathCad - pemarernn.

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | DnexrponHo-O6nbIMOTEeYHas cucteMa «Kamxubi JJom Yausepcutera» ("'budmmoTex")
6.3.2.2 | DnexrpoHHO-O0ubIMOTEeYHAs cuctema "Jlanp"
Hoctyn K kojuteKuaM >M1ekrpoHHbIX u3ganuii ObC "UznarensctBo "JlaHb"
6.3.2.3 | ba3a maHHBIX Hay4HBIX IEKTPOHHBIX KypHasoB "eLibrary"
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUAIIJINHBI (MOAYJIS)
Ayauropus Hasuauenune OcHaienue Bug
5-06 Y4eOHble ayAUTOPUH IS 30I1.M.,

HPOBEJICHUS 3aHATHI
JICKIMOHHOTO THITA, 3aHITHH
CEeMHUHAPCKOTO THIIA, KypCOBOTO
HPOEKTHPOBAHUS (BBIIOIHEHHS
KYPCOBBIX paboT), TPYIITOBBIX
W WHAUBHUyJIbHBIX
KOHCYJbTALIUH, TEKYIIETO
KOHTPOJISL ¥ IPOMEKYTOUHOM
aTTeCTalnu

Crienmanu3npoBaHHas MeOeIb:
croi - 15 mr.; ctynes - 30 wrt.;
CTOJI MIPENOAaBaTeNbCKUl — 1
LIT.; IOCKa MenoBas — 4 mr.;
mKadsl U1 yaeOHo-
METOIUYECKON JINTEPATYPHL.
TpuOyHa -1; MOTOJIOYHBIH
akpaH -1. [Ipoexrop
MMOTOJIOYHBIN — 1 TIT.
HacrenHnble HarmsaHbIe
rpaduyeckue nmocodust — 3 mr.
Tpubyna — 1 mt.HoyTOyKk Intel
Core i3 2.5 GHz, 4 T'b O3V,
[Ipoexrop BENQ
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Komnerorepnslit knacc;
VYueOHbIe ayTUTOPHHU IS
MIPOBEICHUS 3aHATHI
JIEKIIMOHHOTO TUIIA, 3aHSITUHI
CEMHHAPCKOT0 TUIIa, KypcOBOTO
MPOEKTUPOBaHUS (BBITOJIHEHUS
KYPCOBBIX paboT), TPYIITOBBIX
Y MHIUBHY aJIbHBIX
KOHCYJIbTALIUN, TEKYIIETO
KOHTPOJIS U TIPOMEXKYTOUHOM
aTTeCcTaluu

30 I1L.M.,
"Cnenuanu3upoBaHHas
Mebenb: Habop yueOHOM
Mebenu Ha 17 mocago4HBIX
MECTa; CTYI
npernojaBareabckuil — 1 mr.;
KOMIIBIOTEPHI B Habope — 12
IIT;

[ToTonouHsIit
MEXaHU3UPOBAHHBIN 3KpaH — |
HIT.; IPOEKTOP OTOJIOYHBIN — 1

IIT., MOJKITIOYEH TOCTYI K
HHTEpHET, 6ECIPOBOIHAS CETh
WiFil2 xomn-oB Intel® Core™
i5-3330 CPU 3 GHz, 8 T'b
03Y, IIpoexrop BENQ ", Win
7, Office 2007

8. METOJAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCSA ITO OCBOEHUIO JUCHUTITUHBI (MO YJIS)

VYenemHoe ycBoeHHe «MaTeMaTndeckoe MOJIETIMPOBaHNE B 3a1adax He(hTera30BOH OTpaci» MpeAIoiaraeT akTuBHOE, TBOPYECKOE
ydacTre o0yJarolmuxcsl Ha BCeX dTanax ee OCBOSHMS IIyTeM IUIaHOMEPHOH, MOBCeJHEBHOM paboThl. OOLIe peKOMEH AN :
U3y4eHUE AUCHUIUINHEI ClIeAyeT HAUMHATh ¢ IPOpabOTKU HacTosIIel pabouei MporpaMMBbl, METOANYECKIX yKa3aHUH U pa3padoToK,
YKa3aHHBIX B IIpOrpaMMe, 0co00e BHUMaHUE yIeAeTCs e, 3a1adaM, CTPYKType U COJIep)KaHHIo Kypca.

PaboTa ¢ koHCcTIekToM sexuuil. IIpocMoTpuTe KOHCHEKT cpasy mocine 3aHATHi. [IoMeTbTe MaTepral KOHCIEeKTa JIeKIUi, KOTOPbIH
BBI3bIBAET 3aTPyJHEHH A HOHUMaHMs. [lonbiTaliTtech HATH OTBETHI HAa 3aTPYAHUTEIbHBIE BOIPOCHI, UCTIONB3Ys peAIaraeMyIo
nutepatypy. Eciu camocTosTennsHO He yaainoch pazoOpaThes B MaTepralie, ChopMyIIHpyiTe BOIPOCH B 00paTHTEeCh HA TEKyIei
KOHCYJIBTAIlUH WM Ha OJIVDKaiInel JISKIHH 3a TOMOIIBIO K ITpenoaBaTemo. Kaxxyro Heemro peKOMEH IyeTcs OTBOAUTE BPEMS JUIs
MOBTOPEHUsI IPOHIEHHOT0 MaTepuaa, IpoBepsis CBOM 3HAHMS, yMEHHs U HaBBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

Ba)kHO IPOBOAUTH AOTIOJIHUTENBHYIO pa0OTY C TEKCTOM KOHCIIEKTa: BHUMATENBHO MIPOYUTATh €r0; JOMOIHUTH 3alIMCU MaTepHUalaMu
U3 IPyTUX HCTOYHUKOB, PEKOMEHIOBAHHBIX IPETIOIaBaTEeNIeM; BEIICIUTh BCE HE3HAKOMBIC ITOHATHSA M TEPMUHBI M B TATbHEHIIIEM
MOMECTHUTH X B ClIoBapb. Hanuuue ciosaps onpeznenseT cTeleHb TOTOBHOCTU 00yUaroNnIiXcs K 9K3aMeHy U padoTaeT Kak JOIMyCK K
3aKII0YUTENIBHOMY dTaly arTecTanuy. Heo6XoauMo cucTeMaTHYeCK: TOTOBUTHCS K Ta00OPaTOPHBIM 3aHATHSM, U3y4yaTh
PEKOMEHIOBaHHEIE K IPOYTEHHIO CTaThH M APYTHE MAaTEPHAIBL.

Mertomuueckuii MaTepuai, 00eceunBaeT PAOHATIBHYIO OPTaHU3AIHI0 CAMOCTOATETIHFHON paObOTEl 00yJaIOMMXCsl HA OCHOBE
CHCTeMaTH3UPOBaHHON MH(OPMAIUHU 110 TeMaM J1a00paTOPHBIX 3aHATUH Kypca.

Cemunap — Gopma cuCTEMaTHUECKUX YIeOHO-TEOPETHUECKIX 3aHATHH, C TOMOIIBIO KOTOPBIX 00yYaIOIIMecst U3y4aroT TOT M
WHOI pa3/ien onpeeleHHOW HayYHO! IUCIMIUINHEL, BXOIAIISH B cocTaB yueOHOTro 1maHa. [1pu moaroToBke K CEMHHAPCKAM
3aHATUSAM CJIEAyeT UCIONb30BaTh OCHOBHYIO JIUTEPATyPy U3 MPEACTABICHHOTO CIHCKA, a TAlOKe PyKOBOACTBOBATHCS MPUBEICHHBIMH
yKazaHMAMH U pekoMeHIanusamu. [l Hanbosee riryO0KOro 0CBOEHHs AUCIUILIUHBI PEKOMEHYETCSl U3y4aThb JIUTEPaTypy,
0003HAaYEHHYTO KaK «IOTIOJHUTENbHAS» B TIPEJICTABICHHOM CIHCKe. Ha ceMHHapCKuX 3aHATHSX MPUBETCTBYETCS aKTHBHOE YIacTHE
B 00CY’K/I€HHH KOHKPETHBIX CUTYaIlli, ClIOCOOHOCTh Ha OCHOBE ITOJIyYEeHHBIX 3HAHUH HAXOANTH HanOonee 3 PeKTHBHBIC PEIICHHS
MOCTABIEHHBIX NPOOIEM, yMETh HAXOJUTh MOJIE3HbIH JOMOIHUTENIBHBIM MaTepHal 0 TEMaTUKe CEMUHAPCKHUX 3aHATHI.
OO0yuaromieMycst peKOMEHIyeTCs CIIeyIoas CXeMa MOJArOTOBKM K CEMUHAPCKOMY 3aHSATHIO:

1. TlpopaboTath 3NEKTPOHHBIH KOHCIIEKT JICKITUH;

2. IIpounTtaTh OCHOBHYIO U JAOTIOJHUTEIBHYIO TUTEPATypy, PEKOMEHIOBAaHHYIO [0 U3yIaeMOMY pa3fiely;

3. OTBEeTUTH Ha BONIPOCHI IJIaHA CEMUHAPCKOTO 3aHATHS;

4. BeInoHUTE TOMaIIHee 3aJaHue;

5. IlpopaboTaTh TECTOBEIE 3aJaHHS U 3a]IA4H;

6. IIpu 3aTpyaHEHHUAX CPOPMYITUPOBATH BOIPOCH! K IIPEMOAaBaTENIO.

CeMHIHApCKHE 3aHATHSI MOTYT IIPOBOIUTECS B (hopMe Oecenbl o BCeMH 00yUarOIIMMICS TPYIITHI MITH C OTICIBHBIMA
oOydJaromuMucs. OTOT BUJ CEMHUHapa Ha3bIBaeTCs KOIIOKBUyMOM (cobecenoBanue). KonmoksuyMsl IpOBOAATCS IO KOHKPETHBIM
BOIIPOCaM JUCHMIUIMHBL. OT ceMHHapa KOJUIOKBUYM OTJIIMYAETCS, B IIEPBYIO OUEpelb TEM, YTO BO BPEMsI 3TOTO 3aHATHS MOTYT ObITh
OTIPOIIICHEI BCE aCTIMPAHThI WM 3HAYNTEIbHAS YacTh TPYIIEL. B X0/1¢ KOJIOKBIyMa BBLICHSACTCS CTETICHD YCBOCHHS
00y9aroMUMICS TIOHATHH ¥ TEPMHUHOB TI0 BOXXHEHIIINM TeMaM, YMECHHUE aCIUPAHTOB MPHUMEHSTh TOTyYeHHBIC 3HAHUS I PEIICHHS
KOHKPETHBIX NPAaKTHYECKUX 3aa4. Kak mpaBuiio, KOJUIOKBHYMBI ITPOBOJSITCS IO TEMaM, 110 KOTOPBIM HE 3arIaHnPOBaHEI
CEeMHHapCKUe 3aHATHs. [ OATOTOBKY K KOJUJIOKBUYMY acIIUPaHThI 3apaHee I0JIyqaloT y IpernoaBaTens 3ajanue. B npouecce
TIOJITOTOBKH N3y4ar0T PEKOMEH/I0OBaHHBIE MPETIOIaBaTeIeM HCTOYHHUKH JTUTEPATyPHI, 4 TAIOKe CAMOCTOSTEIIFHO OCYIIECTBIIIOT
MIOUCK PeJIeBaHTHOH nH(popManuy, a Tarke MOTyT coOpaTh NpakTHudeckuil MaTepuan. KomiokBuyM MOXKeT IPOXOJUTh TAakKe B
(opMe OTBETOB acIMpaHTa Ha BOIPOCHI OMieTa, 00Cy KICHHUs COOOLIEHHH, ()OpMy BEIOMpAET peroiaBaTeb.

Mertomuueckie yka3aHus I 00yJarONIIXCst 309HOH (POPMBI 00yIEHUS.

OOyuatommMcst 3209HON GOPMBI 00YUEHHUS B KAUECTBE CLIEHAPHS U3yUeHHs JUCUUIUIMHEI, a Taloke PeKOMEHIALuH 1Mo
HCIIOJIb30BaHUIO MaTEePHAJIOB AUCLHUILUINHEL, Pa3bsICHEHHH 110 TIOBO/Y PabOTHI C TECTOBON CHCTEMOH Kypca PeKOMEHIyeTCsI
PYKOBOJCTBOBATHCS TTOCIIEIOBATEIFHOCTHIO IEHCTBHI W COOTBETCTBYIOIIMMH PEKOMEHIANNSAMH TSI 00YJAIOIINXCS 09HON (GOPMBI
oOyueHwus.




O06yuaronmuMmcst 3a09HO0il GopMbI 00yUeHHUS ClIeAyeT JIUIIb IPOpadaThIBATh CAMOCTOSITENIFHO T€ 3aHATHS, TEMbI KOTOPBIX COBIAIAIOT
C TeMaMH JIEKIMOHHBIX ¥ IPAKTUYECKUX 3aHATHH 04HOM (hOpMBbI 00yUeHHUs, HO ISl KOTOPBIX IPEAYCMOTPEHO H3YyUCHHUE B BUJIC
CaMOCTOSATENFHOM PabOTHI, PYKOBOACTBYACH PEKOMEHIAMAMH U OYHOH (opMBI 00ydeHust. Kpome Toro, [t 3a09HOH (hOPMEI
00y4eHUs NCKITIOYAIOTCSI MHTEPAaKTUBHBIE METOIBI 00yUueHns 1 00s3aTenbHa paboTa ¢ TeCTaMH, HOCKOJIBKY HTOTOBBII KOHTPOJIb MO
JUCLUIIIMHE IPOBOAUTCA B TecToBOIl hopme. [IpenycMOTpeHO BEIMOIHEHHE KOHTPOJIBHOM paboThI.

VYHUBEpcHUTET 00ecTieunBaeT yueOHO-METOANYECKYI0  MAaTEPHATBHO-TEXHUUECKYIO 0a3y A OpraHU3aIuy CaMOCTOSTEIbHON
pabOTHI aCITHPAHTOB.

BubnnoTtexka YHUBEpcHTETa 00ECIEUNBALT:

- y4eOHBI# Impolecc He0OX0IMMON YIeOHOH 1 HAYYHOH JIUTepaTypoi U KOMIUIEKTYeT OMOJIHOTEYHbIH (HOH[ yIeOHOH,
METOIUYECKON, HAYIHOW, MePHOMICCKOH, CIIPABOYHOH W Xy JOKECTBEHHOI JTUTEpaTypoii B COOTBETCTBHH C yUeOHBIMH ITTAHAMHA H
IporpaMMaMH, B TOM YHCIIE Ha JIEKTPOHHBIX HOCHTEISX;

- JOCTYT K OCHOBHBIM MH(OPMAI[OHHBIM 00pa30BaTeNIbHBIM pecypcam,

— MH(OPMALOHHOH 0a3e JaHHBIX, B TOM 4uciie Oubnuorpadudeckoil, BO3SMOXKHOCTD BbIXxoza B HTepHeT.

Kagenpa Matemarnku ob6ecriednBaeT JOCTYITHOCTh BCETO HEOOXOIUMOTO y4eOHO-METOANIECKOTO U CIIPaBOYHOTO MaTepraia u
pa3pabatbIBaeT:

- yueOHbIe paboure nporpaMmbl, TOCOOUs,

— MaTepHabl 1o y4eOHBIM IUCIMIUINHAM B COOTBETCTBHH ¢ DenepaabHBIMU FOCYIapCTBEHHBIMH 00pa30BaTeIbHEIMHI CTAHAAPTAMH;
- METOANYECKUE PEKOMECHAIINH, TIOCOONS 110 OPTaHU3AIMH CAMOCTOSATEIHHON PabOTEHI;

- 3aJ]aHUs JJIs1 CAMOCTOSITENbHOM paboThl, BKIIIOYask TeMBI pedepaTos;

— TIPEAOCTaBIAET 00YyYarOIMUMCS CBECHHS O HAUIMYUN y4eOHO-METOANYECKOM JINTEPATyphl U COBPEMEHHBIX IPOrPAMMHBIX CPE/ICTB
10 CBOEH AUCLUILIUHE.




