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®opma 00y4yeHHS ouHas
Oowas Tpyao&MKOCTE 43e.
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[MporpamMMmy coctaBHiH:

KaHa. ¢pH3.-MaT. HayK, JOLEHT

npogecoop kadeapr npuknagHoit HHpopmaTHKW %{ e—e—<—2— B.A. I'nagxux
KaH[. pu3.-MaT. HayK, JOLIEHT

JOLEHT Kadepbl MPUKIAAHONW HHPOPMATHKH %/ A.C. Mopo3soga
KaHA. Qu3.-Mar. HayK, 7 _

AOLEHT Kadeapbl TEOPETHYECKUX OCHOB MH(OPMAaTUKH e / _ O.B. PomaHoBHY

KaHAa. ¢H3.-MaT. HayK, JOLEHT

JIOLUEHT Kadeapsl MPOrpaMMHOi HHIKEHEPHH B.A. BaBunos

PenieH3eHT:
J-p TeXH. HayK, npodeccop,
npodeccop kadeapsl NpUKIAAHONH HHPOPMATHKH /ﬁ’ﬂ"%‘ < B.B. [ToaayGHblit

Pa6ouas nmporpamMma AMCLUMILTHHBL « METOABI ONITHMHU3ALKMH M MCCNIEOBaHKUE Oreparyiiy»
paspaboraHa B COOTBETCTBMH C CAMOCTOATENBHO YCTaHaBIMBaeMbIM 00pa3oBaTeNbHbIM
CTaHAapTOM Bbicwiero obpa3oBaHus — OakanaBpuar — (QelepajibHOro rocyaapCTBEHHOrO
aBTOHOMHOro 00pa3oBaTENbHOrO Y4pexAeHHs Bbicuiero obpasoranus «HauuoHansHbli
uccienoBarenbckdid ToMckuid rocy1apcTBEHHbI YHHBEPCUTET» MO HAMPABICHUIO MOATOTOBKH
02.03.03 Maremaruueckoe obecnedeHde W AIAMHHUCTPUPOBaHHE HHGOPMALMOHHBIX CHCTEM
(YtBepxkaen Yuensim cobetom HH TI'Y, npotokon ot 27.10.2021 r. Ne 08).

Pabouas nmporpamMma onobpeHa Ha 3aceiaHui Kadeapbl MpHUKIagHOH HHPOPMATHKH

ITpotokon ot 09 mions 2021 r. Ne 17

3aBenytouHii Kageapoi npukinagHoi HHPOPMATHKH, ; A
J-p TEXH. HayK, npodeccop ]/VL C.I1. Cywenko

PaGouas nporpamma opoOpeHa Ha 3acelaHHH Y4e€OHO-METOAMYECKOH KOMMCCHH
HMHCTHTYTA NPUKIAJIHONA MaTEMaTUKH U KOMIbIOTEpHBIX Hayk (YMK UTIMKH)

IMpotokosn ot 17 utoHs 2021 r. Ne 05
IMpeacenarens YMK UITMKH, Q /u\/‘l
[-p TEXH. HayK, npodeccop l C.IL Cyuenko



Ieab ocBOCHUS AMCUHUIIIMHBI

Ieab — oOydyeHue CTYJEHTOB B OOJACTH TEOPHM ONTHUMM3ALMU JUISI PEUICHUS HHXCHEPHBIX
3a]a4; JaTh NPEIACTABJICHUA O INPUHUUIAX M METOJAaX MAaTeMaTU4eCKOro MOJEIMPOBAHUS
orepanuii; MO3HaKOMUTh C OCHOBHBIMHU TUIIAMU 33]1a4 MCCIJIEOBAHUS ONEpalil 1 METOlaMU UX
peLIeHus 1JI IPAKTUYECKOrO0 IPUMEHEHUS.

1. Mecro nucuuniaunbl B cTpykrype OIIOII

JucuuiuinHa «MeToibl ONTUMU3ALUN U UCCIIEI0BAaHUE ONEepaluii» OTHOCUTCS K 00s3aTesIbHON
yactu bnoka 1 «/lucuumuinaey, BXoguT B Moayib «MaTtemaTuka.

IIpepexBu3nThl TUCUMIUIMHBL: «MartemaTrueckuil aHanusy», «Anredpa u reomerpus», «Teopus
BEPOSTHOCTEW W MaTeMaTH4YecKash CTaTUCTHKa», «JuddepeHnunanbaple W pa3HOCTHBIC
YPaBHEHHUSY.

ITocTpexkBU3UTHI JUCLMILIIUHBL: HET.

2. KomnereHnuu u pe3yabTaThl 00y4eHusi, (popMupyembie B pe3yabTaTe OCBOEHUs
JUCHUILTHHBI
Tabmuma 1.

Kon u HanmeHoBanue pe3yJbTaTOB 00y4eHUsI

(mIaHUpyeMble Pe3yNIbTaThl 00YUSHHUS 110

JHUCUUIUIMHE, XapaKTePH3YIOIIUe ITaIbl
(bopMHIpOBaHUST KOMIICTEHITHI)

Komnerenuus NuaukaTop KoMneTeHUMU

OIIK-1 Criocoben

HOIIK-1.1 [Tpumensier

OP-1.1.1. 3Harp HCTOpPUYECKHE MNPEANOCHUIKH,

MPUMEHSTH (yHmaMeHTaIbHbIE 3HaHMSA, | OOIIYyIO METOJOJIOTHIO M KITacCH(MKAINIO 3a1ad
(yHmaMeHTaIbHbIC 3HAHUS, | MOTyYCHHBIE B obyacTu | mccnemoBaHUs ONEpalvi;
MOJy4eHHble B  00JacTH | MaTeMaTHYECKUX u (umm) | OP-1.1.2.3HaTh, NOHHUMAaTP M  NPUMEHATH
MaTeMaTHYeCKUX M (WIN) | eCTEeCTBEHHBIX HAYK - 6a30BbIf MaTeMaTHUECKUil ammapaT JTHHEHHOIro
ectecTBeHHBIX  Hayk, u | MOIIK-1.2 Ucmoms3yer U AMHAMHUYECKOTO MPOrpaMMHUPOBaHMUS;
HCIIOJIB30BAaTh ux B | dyHOmaMeHTamBHBIE 3HaHud, | OP-1.2.1. YMmeTp pewaTb MOJENbHBIE 3aJauu
npodeccroHabHO MOJTy4EeHHBIE B obnacTu | TMHEHHOro NPOrpaMMHUPOBAaHHS C MOMOUIBIO
JIeSITENIBHOCTH MaTeMaTUYECKUX u (unm) | makeToB M OMOIMOTEK CTAaHIAPTHBIX IPOTPaMM;
€CTECTBEHHBIX HayK B

HpO(I)eCCI/IOHaJ'IBHOI\/’I JACATCIbHOCTH -

3. CTpyKTYypa U cofep:KaHue JUCHUIITUHBI
3.1. CTpyKTYpa H TPY/10eMKOCTh BH/10B Y4eOHO! padoThl N0 AUCHMILINHE

OO61as TpyA0eMKOCTh TUCHHUIUIHHBI COCTaBIseT 4 3a4eTHhIE eMUHUIbI, 144 yaca.

Tabnuna 2.

Buj yueOHO# paboTh Tpy10eMKOCTh B aKaJIeMHYESCKHX Yacax
O01as Tpy10eMKOCTh 144 144
KonTakTHas padoTta: 71.5 71.5
Jlextuu (JI): 32 32
Jlaboparopusbie pacotsl (JIP) 32 32
I"pynmoBsIe KOHCYIBTAITIH 5.2 5.2
IIpoMexyTouHas arrecTalys 2.3 2.3
CamocTosiTesibHasE pa60Ta 00y4YaKOLIErocs: 72.5 72.5
- pazbop meopemuyecko2o Mamepuaia no y4eOHuKam u 20.4 20.4
KOHCNeKMam JIeKyuil
- 10020MOBKA K 1A00PAMOPHBIM 3AHAMUSM 20.4 20.4
- H0020MOBKA K PYOENCHOMY KOHMPOTIIO NO 31.7 31.7
meme/pazoeny
Bun npoMe:kyTo4HOM aTTecTAlMA JK3aMeH JK3aMeH
(3a4yeT, 3a4€T C OlIEHKOM, IK3aMeH)







3.2. Couepmanne U TPYAOEMKOCTb pa3jie/JioB JTHCHUIIJINHBI

Tabnuua 3.
Bnu
| ce Yacel B
y4eOHOI Kox (s1)
Kon M€ | DBJEKTPO Bcero
HammenoBaHme paserioB v TeM U HX COAEpKaHHe paboTsl, . Jluteparypa pe3ynbTaTa(oB)
3aHATH o CT HHOM (dac.)
3aHATHI, o0OyueHHs
p ¢dopme
KOHTPOJIS
Pasnen 1. BBenenue B uccienoBaHue onepanui 5 2 1,2 OP-1.1.1
11 [Ipenmer uccnenoanust onepauuid. Kparkuit ucropuyeckuit ouepk. Merononorus ekt 2
- OTIePallMOHHOTO UCCIICIOBAHNS. 1
Paznen 2. [IpuMeps! 1 MaTeMaTHYeCKast MOZAEID 33/1a41 JINHEHHOTO .
A PHMED Site 5 8 16 OP-1.1.1, OP-1.1.
POrpPaMMHUPOBAHUS
21 3amava 0 MPOM3BOJCTBEHHOM IUTaHe. 3a1aua o auete. KaHoHuveckas Gpopma, Jlexuun 1
o MIpUBEJICHNE K KAHOHMYECKOH (hopMe. JIP 1
. Jlexmn 1
2.2. I'padmueckas uHTEpNpeTaLMs 33241 JIMHEHHOTO NPOrPaMMUPOBAHUS P 1
2.3. W3ydenune Teopernyeckoro marepruana. [lonrotoBka k 1abopaTopHOii pabore. CPC 4
Paznen 3. [loBropenue cenuduiyeckux pasaenos JMHEHHON anreOpbl 5 8 1-6 OP-1.1.1, OP-1.1.2
31 I[Ipeobpazosanue XKopaana Ui pelrieHys 3aaayd IMHEHHOM anreOpsl. JIuneiinble Jlexkuuu 1
o (BEeKTOpHBIC) IPOCTPAHCTBA. JIP 1
32 Pemenue cuctem NTMHEMHBIX ypaBHEHUH KaK MPOLIECC MOCIEA0BATEIbHOIO 3aMeLIeHUs Jlekuun 1
- BEKTOpPOB B 0a3nce. BrInmykible MHOXKECTBA B JIMHEHHBIX MPOCTPAHCTBAX. JIP 1
3.3. Nzydenne TeopeTnueckoro matepuaia. [loaroroska k maboparopHoit padore. CPC 4
Pasznen 4. CUMIIIIEKCHBINH METOI. 5 18 1-6 OP-1.1.1, OP-1.2.:
CBoJiCTBa INIAaHOB 3aJa4y JIMHEHHOTO MPOTPaMMHUPOBAHHs. Teopusi CUMITIIEKCHOTO
4.1. A porp p P Jlexmn 2
MeTo/a.
. Jlexmn 2
4.2. [IpakTHyeckuii arOPUTM CUMIIIEKCHOTO METO/a. P 3
Jlexmn 2
4.3. MeTox UCKyCcCTBEHHOTO Oasuca.
JIP 3
4.4, N3yuenune Teopernieckoro Marepuana. IloaroroBka k mabopatopHoit padbore. CPC 6
Pa3znen 5. Teopust IBOMICTBEHHOCTH 5 12 1-6 OP-1.1.1, OP-1.2.:




CI/IMMeTpI/I‘{HLIe JBOMCTBEHHBIC 3aJ1a4H. HeCI/IMMeTpI/I‘{HLIe HBOﬁCTBeHHLIe 3aJa4yu.

5.1. . Jlexiu 2
[epBas Teopema JBOHCTBEHHOCTH.
52 Bropas TeopeMa JBOHCTBEHHOCTH. DKOHOMUYECKAs! MHTEPIPETAls ABOHCTBeHHbIX | JICKIMH 2
o MIEPEMEHHBIX U ABOUCTBEHHBIX YCIOBHIA. JIP
5.3. W3ydenne Teopernyeckoro mareprana. [lonroroska k 1abopaTopHOii pabore. CPC 4
Pasnen 6. TpancnopTHas 3anaya 10 OP-1.1.1, OP-1.2.:
ITocTanoBka 1 (hopMBI 3aIMCH TPAHCIIOPTHOM 3aaaun. CBoiicTBa TPaHCIIOPTHOU Jlexmn 1
6.1. 3aaayn. [locTpoeHre NCXOHBIX ONOPHBIX IIaHOB. Kputepuili onTuManbHOCTH
TpaHCHOPTHOM 3anauu. Ilepexol K HOBOMY OIOPHOMY IUIAHY. P 2
6.2 ITocTpoeHne HCXOIHBIX OMOPHBIX IIaHOB. KpuTepuil oNTUManbHOCTH TPAaHCIIOPTHOM Jlekunu 1
o 3agaun. [lepexoq Kk HOBOMY OIIOPHOMY IIJIAHY JIP 2
6.3. Uzydenne Teopetndeckoro marepuana. [loaroroBka k mabopaTopHoii pabore. CPC 4
Pa3zpen 7. 3amava o Ha3HAYCHUH 9 OP-1.1.1, OP-1.2.:
71 [ocTanoBka u Gopmanusanus. CBoiicTsa 3a1auu 0 HasHadeHuu. HeszaBucumbie Hysu u | Jlekuun 2
' napocouderanus. [IpakTuyeckuil aIrOpUTM BEHIE€PCKOr0 METOa. JIP 3
7.2 Uzydenne Teoperndeckoro marepuana. [loaroroBka k mabopaTopHoii pabore. CPC 4
Pa3znen 8. JluckpeTHoe IMHEHHOE MPOrpaMMHUPOBaHHE 11 OP-1.1.1, OP-1.2..
8.1 Krnaccudukanms 3a1a4 ¥ METOI0B IUCKPETHOTO JIMHEHHOTO IIPOrPaMMHUPOBAHHSI. Jlekunn 4
’ Mertonpl oTceyeHusi. MeTon BeTBel U TpaHHll. JIP 3
8.2 Uzydenue Teoperndeckoro Matepuaina. [loaroroBka k mabopaTopHoii pabore. CPC 4
OP-1.1.1, OP-1.1..
Paznen 9. [lunammueckoe mporpaMMHpPOBaHHE 8
OP-1.3.1
9.1 OCHOBHBIE IPUHIIMITB IMHAMHUYECKOTO MIPOrPaMMHUPOBAHUE Ha IIPU-MEPE 33/1a41 O Jlekunu 1
) KpaT4aileMm IyTH. JIP 1
Jlexmn 1
9.2 Oyukius bennvana. YpaBuenne bennmana. 3agaya 06 MHBECTUIHSX. P 1
9.3 Uzydenue Teoperndeckoro marepuaina. [loaroroBka k mabopaTopHoii pabore. CPC 4
Pa3znen 10. Teopust BEITYKIIOrO IpOrpaMMUPOBaHUS 18,8 OP-1.1.1, OP-1.3.
101 EBKIIHI0BO MPOCTPAHCTBO. Bhimykible GyHKIMH 1 X cBoiicTBa. Knaccuueckue 3anaun | Jlekuun 2
' ontumuzanuu. Teopema Kyna — Takkepa. JIP 2
Jlexun 2
10.2 Huddepernnansasie ycaoBus Kyna — Takkepa # UX reoMeTpHIecKasi HHTEPIIPETaIH. 1P 2
Jlexun 2
10.3 Ksagpatuanoe nporpammupoBanne. Meton Bymnbda. P >
10.4 W3yyenne Teoperndeckoro Marepuaia. [lonroroska k gabopaTopHoii pabore. CPC 6,8




KoHcyabTanum B epuoj TeopeTH4ecKoro o00y4eHus: 4 NPOMeKyTOYHOM Koncynbra 59
aTTecTaAlluu s !

[oaroroBka K NpoMeKyTOYHOH aTTecTanuu B popmMe IK3aMeHa CPC 31,7

IIpoxoxaeHue NpoMeKyTOYHOH aTTecTaluu B opMe IK3aMeHa OKx3aMeH 2,3




4. O0pa3oBaTesIbHbIE TEXHOJOTHH, Y1eOHO-MeTOAMYecKOe U HHPOPMALHMOHHOEe ofecrnevyeHHe
AJI5 OCBOCHMS AU CHHMILTHHBI

Teopernueckuil Matepual Mo JUCHUILIUHE JaeTcs B BUJE JIEKIUH C MPUMEHEHHEM CTaHAapTHBIX
CPEICTB JeMOHCTpanuu MynbTuMmenana B ¢opmare .pdf. Ha mabopaTOpHBIX 3aHSATHSX CTYACHTHI
TOTOBSIT M CHAIOT 3aJaHusl MO TeMaM Kypca. Tekyuuii KOHTposib 1o JabopaTopHbIM paboTam
OCYIIECTBISICTCA B BUIE OOCYKACHUS AJITOPUTMA M HHTEPIPETAIIMU PE3YIIbTATOB €ro paboThI.
CamocTosTenbHas paboTa CTYACHTOB IO JUCIUILIMHE OPTaHU3YyeTCs B CIEAYIOMUX Gopmax:

1) camocTOsITeNIbHOE HM3Y4YE€HHE OCHOBHOIO TEOPETHYECKOTO0 Marepuayia, O3HAKOMIICHHE C
JOTIOJIHUTEIBHOM JInTepaTypoil, IHTepHeT-pecypcamu;

2) MOATrOTOBKA K BBIITOJHCHHIO Ja00paTOPHBIX paboT.

HtoroBasi oreHkKa BBICTABIAETCS KaK CpeaHeapu(pMeTHdeckoe MO pe3yiabTaraM JabopaTOpHBIX
paboT 1 TECTOB C OKPYIJIEHHWEM J0 OJMKaKIIero Henoro.

TumoBeie KOHTPOJIbHBIC 3aJlaHHsI WIM WHBIE MaTEpUANbl, HEOOXOIUMBIE JJISi OIICHKH PEe3yJIbTaToOB
o0yueHus1, XapaKTepU3YIOIUX ATarbl POPMUPOBAHUS KOMIIETCHIIUN, U METOAMYECKHE MaTepuabl,
OTIpEICIIAIONINE MTPOLEAYPHI OLICHUBAHUS PE3yJIbTaTOB 00y4YeHHs, npuBeAeHbl B [Ipunoxkennn 1 k
paboueii mporpamme «DOH OIEHOYHBIX CPEICTB.

4.1. Pekomenayemasi iuTepaTypa u y4eOHO-MeToAHMYeCKOoe obecneueHue

ABTODEI /
Ne i/ P 3arnaBue H3parennscTBO T'on n3manus
COCTaBUTEIHU
MeToabl OITUMU3AINN U
HCCIIeIOBaHUE ONepaluii 1Jis
OakanaspoB undopmaruku. Y. | Tomck: M3n-B0
I'mankux B. A. p (bop A 2009
1. Beenenue B uccieqoBaHue HTJI
onepauuid. JIuueitHoe
MIpOrpaMMHUpPOBAHUE.
MeToabl OITUMHU3AINN 1
HCCIeA0BaHUE ONepalui Juist
OakanaspoB uapopmaruku. Y. | Tomck: U3n-80
I'magkux b. A. P N (bop A 2011
2. Henuneiinoe u HTJI
IUHAMHUYECKOE
MIpOrpaMMHUpPOBAHUE.
ITanTenees A.B. MeToAEI OIITUMU3AIINU B
’ A H M.: Berc. k., 2005
JleroBa T.A. IIpUMEpPAxX M 3aja4yax
Baenenue B ucciaenoBaHmue —M.: U3x nom
Taxa X.A. FICHIE a A 2005
onepanuit «BunbsiMmey
KanaraukoB A.H., | Jluneitnas anre6pa: yue6. st | —-M: MBTY um. 2002
Kpumenko A.II. BY30B baymana

4.2. ba3bl JaHHBIX U HHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMbI, B TOM YHCJIe 3apy0esKHbIe

1. WznatensctBo «Jlaub» [DNEeKTpOHHBIA pecypc]| : 3JEKTpOH.-OMONMOTeYHas cucTremMa. —
Onekrpon. aaH. — CI16., 2016- . — URL: http://e.lanbook.com/

2. DOnektpoHHas Oubmmoreka (pemosutopuit) TT'Y [DnexkTpoHHBIN pecype] . — DIEKTPOH.
nan. — Tomck, 2016- . URL: http://vital.lib.tsu.ru/vital/access/manager/Index

3. OnexkTpoHHO-0MbMMoTeyHas cucreMa Znanium.com [DaekTpoHHBIH pecypc] / Hayuno-

usnarenbckuii neHtp Mudpa-M. — Dnekrpon. nan. — M., 2016- . URL: http://znanium.com

4.3. llepeyeHb JHIEH3MOHHOTO M MPOTPAMMHOI0 00ecneYeHUs:



http://znanium.com/

MS PowerPoint, MS Excel, Mathcad.

4.4. O0opynoBaHHe M TeXHUYECKHE CPEICTBA 00yUeHH s

[Ipy ocBOEGHMM ITUCHUIUIMHBI UCIIOJIB3YIOTCS KoMibloTepHble kinaccel UTIMKH TT'Y ¢ moctynom k
pecypcam Hayunoii OubOmuoreku TI'Y, B TOM 4YuCI€ OTEYECTBEHHBIM U 3apyOeKHBIM
MEePUOJNYECKUM U3/1aHusIM, U VIHTepHeTa

5. MeToanyeckune ykazaHusi 00y4aOImUMCs 110 OCBOCHHIO I CIUIINHBI

JUis yCHemHoro OCBOEHUS AMCUUIUIMHBI CTYACHTHI JOJDKHBI MOCEUIaTh JEKIMH, MPOpadaThiBaTh
TEOPETUYECKUII MaTepuan CaMOCTOSITEIbHO C HCIOJIb30BAHUEM IIPENJIOKEHHOW JIMTEPATYpHI,
BBINOJIHATH JIAOOPATOPHBIE.

6. [IpenogaBaTe/bCKUii COCTAB, PeaTU3YIONIUH T CHUILTHHY

I'mapkux bopuc AdanackeBud, J01EHT, KaHJ. (u3.-MaT. HayK, npodeccop Kadeapsl MPUKIATHON
undopmaruku TI'Y;

PomanoBuu Onbra BragumupoBHa, Kana. ¢u3.-MaT. HayK, JOUEHT Kadeapbl TEOPETHUECKUX OCHOB
unpopmaruku TI'Y,

BaBuioB BsiuecnaB AHaTonbeBHY, AOIEHT, KaHI. (U3.-MaT. HAYK, JOUEHT Kadeapsl MpOrpaMMHON
UHXEHEPUU;

Mopo3oBa AnHa CepreeBHa, JOLEHT, KaHI. (pU3.-Mar. HayK, JOUEHT KadeApbl IMPOrpaMMHON
WH(POPMATHKH.

7. S13bIK npenogaBaHusi — PYCCKUIM SI3bIK.



