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PabGouast mporpamma mucnuruHbl «Yucnenasle Metonsl». HampaBnenune moaroroBku 09.03.03
[Tpuknannas uHpopMaTUKa, HaIIPABICHHOCTH (Mpo¢uib): «AHanu3 aanueix» / JLK. laiimapnanoBa —
M.: UMIID um. A.C. I'puboenosa.

Pabouass mporpamMma JHCHUIUIMHBI COCTAaBJICHA HAa OCHOBaHUM (helepaabHOr0 TOCYIapCTBEHHOTO
00pa30BaTeNpHOrO CTaHJapTa BbICIIEro oOpa3oBaHUs — OakajaBpHAT IO HANPABICHHUIO MOJTOTOBKHU
09.03.03 IlpuknagHas naGOpMaTHKA, YTBEPKICHHOTO MPUKa30M MHUHHCTEPCTBA 00pa30BaHUs U HAYKH
Poccuiickoit @enepanuu ot «19» centsadps 2017 Ne 922 (¢ u3MEHEHUSMH U JOTOJHEHUSMH) H
[Ipodeccuonanbupim ctanaapToM «lIporpammucty, Y TBepKAEHHBIM IPUKa30M MHUHHUCTEPCTBA TPyAa U
conanbHoU 3amuThl Poccuiickoit denepanuu ot 20 urosst 2022 Ne 42441 (peructpallioHHbIA HOMED 4).

PazpaboTumnku: JI. K. Illafimapianosa, K. 1. H., JOLIEHT

OTBETCTBEHHBIN PELIEH3EHT: E. B. Muxanéga, k. ¢.-m. H.
UCIIOJHUTENbHBIA AUPEKTOP UHCTUTYTAa HHPOPMALIMOHHBIX
CHCTEM U MHKEHEPHO- KOMIIBIOTEPHBIX TEXHOJOTUI

PabGouast mporpamMma TUCHMIUIMHBI PacCMOTpPEHAa W 0100peHa Ha 3acefaHuH Kadenpbl MPHKIaTHOMN
MHPOPMATUKU U UHPOPMATMOHHBIX TexHoorui 16.12.2025r., mpoTtokon Ne 4

—
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Paznen 1. llean u 3agaum ocBOeHHS AU CIUILIMHBI

[lenpt0 OCBOCHMSI AUCIUIUIMHBI SBISIETCS (DOPMUPOBAHUE CTYACHTAMH HAaBBIKAMH MOCTPOCHUS
YHUCJICHHOT'O PCIICHNA B COOTBCTCTBUU C 3aIaHHBIMHA YCIIOBUSAMU.

3agauu, peiraeMbie B X0/1€ OCBOCHUS IPOTPAMMBI TUCIUTIIIAHbI:

- O3HAKOMJICHHUEC C 6330BLIMI/I MOHATUAMU U AJITOPUTMAMH YU CIICHHBIX METOAOB;

- npuoOpeTeHue CTyAeHTaMH O0IIETro MPEAICTaBICHUS O IPUMEHEHUH YMCICHHBIX METOI0B
IIpU pCHICHUHN PA3JIMYHBIX MATCMATHUYCCKUX, (1)I/I3I/I‘ICCKI/IX U 3KOHOMHYCCKHX 3aJa4,

- (hopMHUpOBaHKE U Pa3BUTHE HABBIKOB MIPUMEHEHUS YHCICHHOTO Au(dEepeHIIMPOBAHUS
WHTETPUPOBAHMUS;

- (bOpMI/IpOBaHI/Ie 1 PAa3BUTHUC HABbIKA pAllMOHAJIBHO HUCIIOJb30BATh PA3JIMYHBIC YHUCIIOBBIC
METO/BI PEHICHUsI CUCTEM JIMHEHHBIX YpaBHEHUH, OOBIKHOBEHHBIX NU(D(epeHInalbHBIX YPaBHEHUN U
CHUCTEM, YPABHEHUI B YACTHBIX MPOU3BOHBIX.

Pasznea 2. [llianupoBaHue pe3yJbTaTOB 00y4YeHNs M0 JMCHUIIINHE, COOTHECEHHbIE C
IUVIAHUPYEMbIMU Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM NPOrPaMMbl

Kon
DopMyJIHPOBKA
KOMIIeT NHankaTopbl 10CTHKEHUS] KOMIIETEHIIHT
KOMIIETeHIIH U
CHIIUM

OIIK-1 | CriocoOeH NpUMEHSTh HNOIIK-1.1. 35aTh OCHOBBI MATEMATHKH, (PU3UKH,
€CTECTBEHHOHAYYHBIE U BBIYMCIIUTENIbHOW TEXHUKU U TPOrpaMMUPOBaHUS
OOIIEMHKEHEPHBIC 3HAHUS, METOJIbl | Ha 0230BOM ypOBHE.
MAaTEMaTUYECKOI0 aHAJIN3a U HNOIIK-1.2. YMeTs NpUMEHSATH
MOJIETTUPOBAHUS, TEOPETUUECKOTO U | €CTECTBEHHOHAYYHBIE U OOIIEUHKEHEPHBIE
SKCIIEPUMEHTAIILHOTO 3HaHUS, METOJIbl MAaTEMAaTUYECKOTO aHAIN3a U
HCCIIETIOBAHUS B MOJICJIMPOBAHUS, TEOPETUUECKOTO U
npodeCCUOHABHON AEATENBHOCTH | SKCIIEPUMEHTAILHOTO UCCIIeIOBAaHUS B

podecCHOHATLHOM IS TEIILHOCTH.

Pa3znen 3. MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON IIPOrpaMMbl
Hucnurnnuna «HYucineHHble METOBD) U3Yy4YaeTcsl B 3 ceMecTpe OYHOM U B 4 ceMecTpe 3a04HOU
¢opm 00yuenus, otHocutcsi K bioky Bb.1 «ducuummuasl (Moxynm)», «OOs3aTelbHas 4YacTby,
o0pa3oBaTeNbHONW MPOrpaMMBbl IO HANpaBlIeHUIO MOATOTOBKM 09.03.03 Ilpukiagsas uHbOpMAaTHKA
(ypoBeHb OakanaBpHar), HalpaBIEHHOCTh (TIPOQIITE): « AHAIN3 JaHHBIXY.

Pa3nea 4. O0beM (TPyA0eMKOCTB) M CIHHIIIHHBI
(o0masi, mo BUAAM y4eOHOIi padoThl, BUJIAM NMPOMEKYTOUHOM aTTeCTALMHU)

TpynoeMKocTh JMCHUIIMHBI M BU/IbI Y4eOHOM HATPY3KHU

Ha 04HOM (hopMe 00yUeHUsI

Kypcosoe . Kontpous,
IIpakTHueck Camocrosrens | Tekymuid
3.e. | Uroro | Jlekuun MIPOEKTUP IIPOMEKYTOUHAS
ue 3aHATUs Has paboTta KOHTPOJIb
OBaHME aTTecTanus
3 cemecTp
36
4 144 32 32 44
OK3ameH
Ha 3204HOI1 popme 00yueHMsI
Kypcosoe . Kontpounb
IIpakTruec P Camocrositens | Tekymuid POJIb,
3.e. | Uroro | Jlekuuu IIPOEKTUP IIPOMEXKYTOUHAs
KM€ 3aHSITUS Has pabota KOHTPOJIb
OBaHUE aTTecTanus




4 cemecTtp

4 144 4 8

96

36

DK3aMeH

TemaTH4ecKHH MJIaH IV CHUILITHHDI

QOunas popma o0yueHust

Pasznensl / Temsl

Jlek
1005051

IIpakTnue
CKHE
3aHATUSA

Camocros
TEJIbHAS
pabota

Teky
AR05 051
KOHT
poJib

KoHntpous,
IIPOMEXKYTOY
Has
aTTecrauus

Bcero
JacoB

3 cemecTp

Tema 1. DniemeHTBI TEOpUUN
MOIPEIIHOCTEN B
MaTeMaTH4eCKOM O0ecrieueHun
KOTHUTUBHBIX TEXHOJIOTUI 1
IIPOLIECCOB

Tema 2. UucineHHBIE METOIBI
peLICHUS 3a/1a4 JIMHENHON
anreOphl, BOSHUKAIOIINX B
MPOEKTUPOBAHUN KOTHUTUBHBIX
MOJIeJIeH peabHbIX IPOIIECCOB

Tema 3. Meronb! petieHus
CHCTEM JINHEHHBIX
anreOpanvdecKnx ypaBHEHUH

Tema 4. Henunelinnie
anreOpanyecKre ypaBHEHHS U
METO/Ibl UX PEIICHHUS B 3a7a9ax
KOTHUTHBHOT'O IPOSKTUPOBAHUS

Tema 5. Meton nipocToit
WTEpALNU PEIICHUS
HEJIMHEMHOT O YPABHEHHUS

Tema 5. UnciieHHBIE METOJIBI
pelIeHus 3a1a4 annpoKCUMauu
Y MHTEPTIOJMPOBAHUS B 3a/1a4ax
KOTHUTUBHOTO MTPOEKTUPOBAHUS
MIPOIIECCOB

Tema 7. Uuciennas
WHTEPIOJISINS CTUIAHAMHU

Tema 8. MeToasl 0THOMEpPHOI
MHUHUMHA3ALAN

Tema 9. Meroibl MHOTOMEpPHOM
MUHHMH3ALUU

13

Tema 10. MeToIpI YUCIEHHOTO
WHTETPUPOBAHUS U
b depeHIIMpOoBaHMS

13

Tema 11. YucneHnHoe peuieHue
3agaqyu Komm 11 cucteM
OOBIKHOBEHHBIX

T depeHIMaTbHBIX ypaBHEHUI

13

Tema 12. UucieHHble METOOBI
pENIeHMs] KPAaeBhIX 3a71a4 C

11




KOTHUTHBHBIMHU MOJEIISIMU
pEaJIbHBIX MTPOLIECCOB

DK3aMeH

36

36

HNroro no nucuuniune

32

32

44

36

144

aouyHasi popma oOyueHust

Pasznensr / TeMmsl

Jlek
805051

[IpakTnue
CKHe
3aHSATUS

Camocrosre
JIbHAS
paborta

Teky
AN
KOHT
poJib

KonTtposb,
MIPOMEXKYTO
YyHas
aTTecTaIus

Bcero
4acoB

4 cemectp

Tema 1. DnemeHTBI TEOpUMN
MOIPEIIHOCTEN B
MaTeMaTH4eCKOM 00ecrieueHun
KOTHUTUBHBIX TEXHOJIOTUI 1
IIPOLIECCOB

Tema 2. UnciieHHBIE METOIBI
peleHus 3a1a4 JMHeHHON
anreOpbl, BOSHUKAIOIINX B
MPOEKTUPOBAHUH KOTHUTUBHBIX
MOJIEJIEH PEAIbHBIX ITPOLIECCOB

Tema 3. Metobl penieHus
CHUCTEM JIMHECHHEBIX
anredpanvyecknux ypaBHEHUH

Tema 4. Henunetinnie
anredpanveckue ypaBHEHHsS U
METO/Ibl UX PEIICHUS B 3a7a4ax
KOTHUTHUBHOT'O ITPOCKTUPOBAHUS

Tema 5. Meroa npocroi
UTEpaLUU PELICHUS
HEJIMHENHOT0 YPaBHEHHUS

Tema 6. UnciaeHHBIE METOIBI
peLICHHS 3a/1a4 anmnpOKCUMALIUU
Y MHTEPIIOJIMPOBAHMS B 3a7a4ax
KOTHUTHUBHOTO MPOEKTUPOBAHUS
IIPOLECCOB

Tema 7. YUuciennas
MHTEPNOJIALNS CIUIAHAMU

Tema 8. MeToasl 0IHOMEpPHOI
MHUHUMHA3ALAN

Tema 9. Metoasl MHOTOMEpPHOM
MHUHUMUA3ALAN

Tema 10. MeToanl YUCIEHHOTO
WHTETPUPOBAHUS U
JudepeHIMpOBaHUs

Tema 11. YucnienHoe peuieHue
3agaun Ko 1t cuctem
OOBIKHOBEHHBIX
JuddepeHIMaIbHbIX YpaBHEHUN

Tema 12. UnciieHHBIE METOBI
pEeLIECHHs KPAaeBbIX 3a7a4 C




KOTHUTHBHBIMHU MOJEIISIMU
pEaJIbHBIX MTPOLIECCOB

DK3aMeH

36 36

Hroro

4 8 96 36 144

CTpyKTypa H coiep:KaHHe U CIUNITHHBI

HaumenoBaHue pa3jiesioB U
TeM

Conep:xxanue TeM

Tema 1. DnieMeHTHI TeOpUN
MOTPEIIHOCTEN B
MaTeMaTHYeCKOM
o0ecreyeHnH KOTHUTHBHBIX
TEXHOJIOTUH U IPOLIECCOB

Posib 4nceHHBIX METOAOB B pa3pabOTKE MAaTEMATUYECKUX MOJENEH

KOTHUTUBHBIX MPOLECCOB. OcHoBHBIE MTOHSATHUSA TEOpUHU
norpemHoctel.  VICTOUHMKM ~ BO3HUKHOBEHMSI ~ IOTPEHIHOCTEH.
[TorpemnocTs BBIYMCIICHHI, 00YCIIOBJIIGHHOCTb, CTPYKTypa

norpemHocty. [Ipsimast u oOpaTHast 3ala4ll TEOPUU MOTPEHIHOCTEH.
TouHoCTh BbIUMCIHEHUN. PelieHue 3amad ¢ 3aJaHHOW TOYHOCTHIO.
Heycroituupsie anroputmMbl. OCOOCHHOCTH MAIIMHHOW apru(METHUKH.

Tema 2. UnciieHHBIE METOIBI
peLIeHUs 3a/1a4 JJMHEWUHOMN
anreOphl, BOSHUKAIOIINX B
MIPOCKTUPOBAHUHU
KOTHHTHUBHBIX MOJIeJIei
peabHBIX MPOIIECCOB

Jluneitnble anreOpanyeckre YpaBHEHHUS W UX CHUCTEMbBL: (DOPMBI
3aliCH, HOPMBI, OOYCIOBIEHHOCTh. [IpUHIMO  CKUMAIOIINUX
otoOpaxeHuil. TuIbl METOAOB peIHIeHHS CHCTEM JIMHEHHBIX
anreOpanveckux ypaBHeHUU. [IpoGiema cOOCTBEHHBIX 3HAYCHUU H
cOOCTBEHHBIX BEKTOpPOB. JIokanu3alus u BO3MYIIEHHE COOCTBEHHBIX
3HaueHU. BO3MOXXHOCTH TPUMEHEHUS Pa3IUYHBIX THUIIOB PEIICHUS
CJIAY na OBM. Metonbl packpbITUs XapaKTEPUCTUUYECKOIO
ONpENeNUTENs:  METOJ  BpalleHUH, METOJ  HMHTEPIOJISIIIH.
HtepaniioHHble  METOJBI  pelIeHHs] MOpoOJeMbl  COOCTBEHHBIX
3HAYEHUW: CTENEHHOW METOJl, METOJ CKAISPHBIX IPOU3BEICHHIA.
YTouHEeHNEe COOCTBEHHOTO 3HAaYeHHsI U COOCTBEHHOTO BEKTOPA.

Tema 3 Metoabl peleHus
CHCTEM JINHEHHBIX
anreOpanvdecKux ypaBHEHUH

[Ipssmble  meroabl  pemenus CJIAY. Merog T'aycca u  ero
moaupuxanuu (Meton ['aycca ¢ BHIOOPOM TTIaBHOTO 3JIEMEHTA, METO/
Kopnana-T'aycca u np.) Meron kBagparHoro KopHsi. Mtepannonnbie
Metonbl pemenus CJIIAY. Merong mnpocrodt wutepanuu. Meron
3eiinens. Bo3MmoxkHOCTM mporpamMmmupoBaHuss Merona laycca c
BbIOOPOM TJIaBHOTO 31eMeHTa U merona JKopnana-I'aycca. [IpuHnumn
CXKMMAIOIIUX OTOOpakeHUH. BeposTHOCTHBIE METOABl pEIICHUS
CJIAY.

Tema 4. Henunetinnie
anredpandeckue ypaBHEHUS
Y METOJIbI UX PEUICHUS B
3aJayax KOTHUTHBHOTO
MIPOCKTUPOBAHUSI.

[TocraHoBka 3amauM  NPUOJMKEHHOTO  PELIEHUS  HEJTUHEHHBIX
ypaBHeHuH. lloHATHE OTHENEeHHOrO pemennus. MeTos MoJIOBHHHOTO
nenenus. Merog xopn (cekymux). Meron kacarenbHbix (HproToHA).
Kputepust BbiOOpa HEMOJIBMKHOH TOUKM B METOJIE XOp M METOJe
KacaTeJbHbIX.

Tema 5. Meron nipocToit
HUTCpal pCIICHUSA
HEJIMHEHHOTO YpaBHEHUS

ITocTanoBKa 3a1a4yu PEILICHKUS YPaBHEHUS UTEPALMOHHBIM METOAOM.
IIpuBeneHne MCXOOHOTO YPaBHEHHsT K HTEPAlMOHHOMY BHUY.
TeopeMa M CXOIMMOCTH MeTOAA MPOCTBIX UTepauuii. IlocTpoeHue
WUTEPAlMOHHON IOCJIEI0BATEIbHOCTH. METO/bl OLEHKHM TOYHOCTH
peumieHuss. MeTonbl NpUBEACHUS HEIUHEHHOTO YpPaBHEHUSA K
DKBUBAJIEHTHOMY BHAy. M3yueHume mnopsaka TOYHOCTH pELIEHUs
METOJOM IIPOCTBIX UTEPALIUMA.

Tema 6. UnciieHHBIE METOJIBI
pelieHus 3aaa4y
aTMpPOKCUMAIIAH U
WHTEPIOJIMPOBAHUS B
3aJa4ax KOTHUTUBHOTO
MPOEKTUPOBAHUS ITPOLIECCOB

Nurepnonsamuss  muorouneHoM Jlarpawxka. IlocraHoBka 3amaun
UHTEpIONUpoBanust  (QyHKUMA  MHOrowieHamu.  MHOTroUJIeH
Jlarpanxa. Mutepnonsuus mHorouwieHamu HeroToHa. Pemenue 3agau
Ha MHTEPNOISALUUI0O C HCIOJIb30BAHME IMAKETOB CHUMBOJBHBIX
BBIYMCIICHUH. PermeHne 3amad Ha HaAXOXJIEHHE MPUOIMKEHHBIX
3HaYeHUH (QYHKIUH C TOMOIIBIO MPUOINKEHHBIX HHTEPIIOISIIMOHHBIX
dbopMyn, W OIEHKa morpemHocTr pemeHus. (OcobeHHOCTH
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HaumeHoBaHue pa3iesioB u
TeM

Conep:xanue TeM

(GOpMHpOBaHUS MATPHIIBI U MPOTPaMMHUPOBAHKE TAHHOTO IMpOoIlecca
JUISE  YUCIIGHHOTO HHTEPIIOJIMPOBAHHMS C TIOMOINBIO  CIUIaiiHa
[ITonGepra.

Tema 7. Uucinennas
WHTEPIOJISIHS CTUIAWHAMH

[TocraHoBKa 3a1auy, YUCICHHOM MHTEPHOJIALUY CIUIaliHaMu DpMuUTa
u Ilon6epra. IlocTtpoeHue cucreM ypaBHEHHMH A HaXOXKICHUSA
peleHusl. Ocobennoctu dbopmupoBanus MaTpHULIbI u
IpOrpaMMHpPOBAaHUE  JIaHHOI'O  Ipolecca Uil YHUCIEHHOI'O
MHTEPIIOIMPOBaHMsI ¢ oMonlbio cruiaiina HlonOepra.

Tema 8. MeToabl
OJHOMEPHON MUHUMU3ALUU

Pemenne 3amau 6e3ycIOBHOW ONTUMHU3ALUK C MOMOUIBIO METOIOB
crycka. MeToapl OTHOMEPHOM MUHUMU3ALMU. MeTOo1 CKaHUPOBAHMSL.
OueHka TOYHOCTM METOJOB OJHOMEPHOM MHMHUMHU3ALMH B
MaTEMaTUYECKUX MOJENISIX KOTHUTUBHBIX MTPOLECCOB.

Tema 9. MeToabl
MHOTOMEPHON MUHUMHU3AIUU

Pemenne 3amau 6e3ycIOBHOW ONTUMHU3ALUK C MOMOUIBIO METOIOB
CIIyCKa W T'PAIUEHTHBIX METOJ0B. MeTo/1 MOKOOPAUHATHOTO CITYCKA.
Merton Hauckopeimero cnycka. PemieHue cucrteM HEIUHEHHBIX
YpaBHEHUW C TOMOIIBIO CBEICHMS HMX K 3ajlayaM ONTUMHU3AINH.
HccnenoBanne MOTPENIHOCTH pEIIEHUsT METoJaMu cIiycka. Mertop
conpspkeHHoro — rpaguenra  ®nerdepa-PuBca B 3ajmagax  C
MUHHUMH3aIMen 0e3 orpaHnyYeHuH.

Tema 10. MeTozs!
YHCIIEHHOTO WHTEIPUPOBAHHUSI
1 nuddhepeHIupoBaHHS

OcHoBHBIE (POPMYIBI YHCICHHOTO AuddepeHmpoBanus. YnucieHnHoe

uHTerpupoBanue. O000meHHbIe  (OPMYJIBl  HIPSIMOYIOJIbHHUKOB,
tpaneuuii u  Cummncona. IlocranoBka 3amaun  Komm s
OOBIKHOBEHHBIX TG epeHIaIbHbIX YPaBHEHUH. Meton

pasnoxkenus B psn Teinopa pemenus 3anaun Komm, metoa Ditnepa,
Oinepa-Kommm u Pynre-Kyrra. OnenHka NOrpemHocTd peleHus
MetonoMm Oinepa. IlomydeHne @OpMya OLEHKH IOTPEIIHOCTH
YHCIEHHOTO HWHTETPUpPOBaHMs. BblunclieHne KpaTHBIX HHTETPaJioB.
Meronsl Monre-Kapno. Merox ABOMHOrO Iepecdera OLCHKH
MOTPEIIHOCTH.

Tema 11. Uncneruoe
pemienue 3agaun Komm s
CHCTEM OOBIKHOBCHHBIX
b depeHIaTbHBIX
ypaBHEHUH

3amaga Komm nans cucteM OOBIKHOBEHHBIX AUQPQEpeHINnaTbHbIX
ypaBHeHHH 2-ro mnopsaka. Merox Pynre-Kyrra mia cucrem.
Bo3MOXXHOCTH TpOrpaMMUpPOBaHHUS, YHCIEHHOTO peLIeHHs 3ajad
Komm st cucrem OZ1Y 2-ro nopsaka. YucrneHHoe pelieHue 3ajgauu
Komm nmns OIY Boicokux mnopsnkoB u cucteM OJY  BbicOkH
nopsakoB. [locTaHOBKA 3a/1a4l YMCIIEHHOTO PEIICHUS KPacBbIX 3a1a4.
Turnbl METOJIOB pELICHHUS.

Tema 12. UnciaeHHbIe
METO/Ibl PEIICHUS KPaeBbIX
3a/1a4 ¢ KOTHUTHUBHBIMHA
MOJIEJISIMH peabHbIX
MPOIIECCOB

[TocraHoBKa 3aauM YMCIEHHOrO PENIEHUs KPAeBBbIX 3a1ad. Merton
cTpenbObl. [locTaHOBKA 331a4un YHCIEHHOTO pEIIEHUs] KPaeBbIX 3a1au
Pa3HOCTHBIMU METOJAaMM. 3aME€Ha HCXOJHOW 3aJaud pPa3HOCTHOM.
ITomyuenne CJIAY kak 3Tanm pelieHus: KpaeBbIX 3a/ad € IOMOILBIO
Pa3JIMYHBIX CXEM. OHCHKa MOrp€IHOCT PCIICHHUA MCETOAO0M
CTpenbObl. PaznuyHble BUIBI CXEM 3aMeHBI (ITpaBO-pa3HOCTHASI U JIEBO-
pa3HocTHasA). OLEHKa IOIPENIHOCTH PELIEHNUS Pa3IMUYHBIMH CXEMaMHU.

3aHATHA CEMHMHAPCKOI0 THIIA
(ITpakTnyeckue 3aHATHUS)

OO61ue pekoMeHAaluK Mo MOATOTOBKE K MPakTU4YeCKUM 3aHsaTusM. [Ipu monroroske k pabore
BO BpeMs MPOBEIEHHs 3aHATUN MPAKTUYECKOrO THMA CIEeAyeT OOpaTUTh BHMMaHUE Ha CIEIYIOIIHe
MOMEHTBI: Ha MpoIlecc MpeABapUTENbHON MOJATOTOBKM, Ha paboOTy BO BpeMsi 3aHATHSA, 00paboOTKy
MIOJIyYEHHBIX PE3YJIbTATOB, UCIIPABIICHUE IOJYYEHHBIX 3amedanuil. [IpensapurenbHas MOATOTOBKA K
y4eOHOMY 3aHSATHIO IMPAKTHMUECKOTO THUIA 3aKII0YAeTCsl B M3YYEHHM TEOPETHYECKOTo Marepuayia B
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OTBEJICHHOE JUIsl CAMOCTOSITENIbHON PabOThl BpeMsi, 03HAKOMIIEHUE C MHCTPYKTUBHBIMU MaTepHaIaMHy ¢
LIEJIbI0 OCO3HAHUS 3a7a4 3aHATHUS.

PaGoTa BO BpeMsl pOBEIEHUS 3aHATHUS IPAKTHUECKOr0 THIA BKIKOYAET HECKOJIbKO MOMEHTOB: a)
KOHCYJIbTUPOBAHHE OOYYalOIIMXCs TMPENoAaBaTeIIMA C IENIbI0 TPEJAOCTABICHUS HCUEPIBIBAIONICH
uHpopMalny, HEOOXOJUMOHN MJIs1 CaMOCTOSITEJIbHOIO BBIITOJIHEHHS MPEUIOKEHHBIX IpenojaBaTeneM
3agad, 0) CaMOCTOSTENIbHOE BBIOJHEHHME 33/aHUIl COrIacHO O00O3HAYCHHOM ydeOHOH mporpammoit
TEMaTHUKH.

Tema 1. D1eMeHTHI TEOPHH MOTPEIIHOCTEN B MATEMATHYECKOM O0ecTieYeHU U
KOTHUTHBHBIX TEXHOJIOTHIl 1 IPOLIECCOB

1. Pacuér a0CONIOTHON M OTHOCHUTENIBHOW MOTPEHIHOCTH MPUOIMKEHHBIX BBIYMCICHUHN (Hampumep,
OKpYTJIEHUE BECOB HEUPOCETH).
2. Ananu3 BIMSHMA MAIIMHHOTO OSICHJIOH M KoHe4HOH TtounHoctu float/double Ha pe3ymnbraTh
YHUCIIEHHBIX AJITOPUTMOB.
3. MoaenupoBaHie HAKOIUICHHS TIOTPEIIHOCTH B HWTEPAIMOHHOM THpolrecce (Hampumep, Mpu
MHOTI'OKPaTHOM NPUMEHEHHUH JTUHEHHOr0 IpeoOpa3oBaHus).

Tema 2. UncjieHHbIEe METO/AbI PellieHUs 32124 JUHEHHOH ajiredpbl, BOSHUKAKIIHUX B
NMPOEKTHPOBAHMU KOTHUTHBHBIX MO/IeJiel peajibHbIX MPOLECCOB
1. Pemenuie 3a1aun HaX0XI€HUSI COOCTBEHHBIX 3HAYCHU U BEKTOPOB Uit MaTpuIlbl koBapuanuii (PCA
B aHAJIM3€ JIAHHBIX ).
2. BoluncneHnue panra v onpeAenuTeNsi MaTpPHIIbl C ucnonb3oBanueM LU-pasnoxenus.
3. [Ipumenenne MMHEHHON anreOpsl UIst MOCTPOSHHUS POCTEHIICH TMHEHHOW PEerpecCCHOHHON MOIETH
(uepe3 HOpMaJIbHbIE YPaBHEHHS).

Tema 3 MeToabl pelieHUs1 CUCTEM JIMHEHHBIX alredpanyecKux ypaBHeHui
1. Peanuzanus merona ['aycca ¢ BbiOOpoM TiiaBHOTO 35eMenTa ist pereHust CJIAY.
2. [Ipumenenne meroga XOJNEIKOTO Ui CHUMMETPHUYHBIX IOJOXHUTEIBHO OINpeNeIEHHBIX MaTpHI]
(Hampumep, B rayCCOBCKHUX MPOLIECCAX).
3. CpaBHEHUE MPSMBIX U UTepallMOHHBIX MeToAoB (["aycc vs SIkoOu) Mo cKOpoCTH U YCTOWYHUBOCTH Ha
IJI0X0 OOYCIIOBJIEHHBIX CUCTEMAX.

Tema 4. HetuHeiinble anrebpandeckue ypaBHeHHUsI M METOAbI UX PellieHUs B 3aa4ax
KOTHUTHBHOI'O MPOEKTHPOBAHUS.
1. Pemienne ypaBHeHUs akKTHUBAIlMU HelipoHa (Hanpumep, 6(x)=0.5) MeTo10M OUCEKIIHH.
2. [Touck xopHs (pyHKIMHM TIOTEPh B OJHOMAPAMETPUYECKOW MOJENH (HampuMep, JIOTUCTHYECKas

GyHKIHA).
3. AHanu3 4yBCTBUTEIBHOCTH KOPHS K U3MEHEHHIO TapaMEeTPOB HEIUHEHHOTO YpaBHEHUSI.

Tema S. Meroa npocroi nTepanuy pemieHus HeJIMHEHHOr0 ypaBHEeHUs
1. [IpeoOpa3oBaHre HENMHEWHOTO YypaBHEHHS K BUIAY X=0(X) M NpOBEpKa YCIOBUS CXOJUMOCTU
(19'(0)I<1).
2. Peanmzanus urepannoHHoro nporecca B Python/Excel u Bu3yanu3amus cXOIMMOCTH.
3. CpaBHEHHE CKOPOCTH CXOJMMOCTH MeToJa HpocToil uTepauuu U Meroga HproToHa Ha ogHOM
npuMepe.

Tema 6. YnciieHHbIE METOABI PelICHHUS 32424 ANNPOKCUMALMU M HHTEPNOJIHPOBAHUSA B
3a/la4axX KOTHUTHBHOIO NIPOEKTHPOBAHMS MPOLECCOB
1. [loctpoenue anmpokcUMHUpYIOIIEH NpAMON MO MeToAy HauMmeHbIux KBagparoB (MHK) s
JKCIIEPUMEHTAJIbHBIX IaHHBIX.
2. CpaBHEHHE TIOJTMHOMHAIHHOMN W JIMHEHHOH armpoKCUMAIIMH Ha 3alTyMJIEHHBIX JTaHHBIX.
3. OrenKa KauecTBa anmpoKCHUMAIMK: K03 dUIMEHT JeTepMUHauu R2, ocTaTouHas aucnepcus.



Tema 7. UncjieHHAS HHTEPNOJISIUSA CIVIAHAMU
1. IlocTpoeHne KyOudeckoro cruaiiHa uyepe3 3aJaHHbIC Y3Jbl (HalpUMep, BPEMEHHBIE TOYKHU
HaOII0ICHUT ).
2. CpaBHEHHUE JIMHEHHOH, MOJTMHOMHUAILHON M CIUTAWH-UHTEPIIONSALNY 110 TIaKOCTH U OCIHJUIALIUSM.
3. [IpuMeHeHne craaHOB Ui CIVIAXHMBAHUSA BPEMEHHBIX pAJOB WM TPAEKTOPUH JBU)KEHUS B
KOIHUTHUBHBIX MOJEIISX.

Tema 8. MeToabl 0JHOMEPHOII MUHHUMH3AIHT
1. Peanmu3zanust MeTo/1a 30JI0TOTO CEUCHUS TSI HAXOXKICHUSI MUHIMYMa YHUMOIATbHOH (DYHKITUH.
2. [Ilpumenenue metoa nmapaboaudeckoit annpokcumaiuu (bpenra) Kk GyHKIMH TOTEPS.
3. CpaBHEHHE KOJIMYECTBA UTEPAIlMi U TOYHOCTH PA3HBIX METOJOB HA TECTOBOUN (DYHKIIMU (HATIpUMED,
f(x)=(x—2)?+sin(5x)).

Tema 9. MeToabl MHOTOMEPHOH MUHUMM3AIUU
1. Peanu3zanus rpaJue€HTHOTO CIYCKa C MMOCTOSIHHBIM IIaroM it yHKIIUU ABYX NEPEMEHHBIX.
2. [Tpumenenne merona HetoTona—PadcoHa Uit MUHUMH3AUU KBAJAPATHYHON (OPMBI.
3. Ucnonp3oBanue scipy.optimize.minimize g pemieHus 3agadd  OOYy4YEeHHs NPOCTOM Mojaenu
(HanpuMep, TMHEHHOMN PEerpecCHH ).

Tema 10. MeToabl YMCJIEHHOT0 HHTErPpUPOBaHUs U JU(PepeHInPOBAHUSA
1. Beruncnenue onpeeiéHHOro HHTErpajia METOAaMH MPSMOYTOJLHUKOB, Tpanenui 1 CUMIICOHA.
2. YUucnennoe nuddepenipoBanue GyHKIUU MO TPpEM TOoUkaMm (LIEHTpalibHAas Pa3HOCTh) M OILIEHKA
MOTPEIITHOCTH.
3. [IpumeHeHre YUCIEHHOTO UWHTErpUpoBaHUS Ans pacuéta miomanu non ROC-kpuBoit umm
BEPOSTHOCTH B CTATUCTHKE.

Tema 11. Yucaennoe pemenue 3agaun Kouu 1151 cucreM 00bIKHOBEHHBIX
au¢p¢epeHINATbHBIX YPABHEHUI
1. Peanuzanus Meroaa Dusepa Juist MOJIEIN pOCTa MOMYSIUN (JJOTUCTUYECKOE YPABHEHHE).
2. [Ipumenenne merona Pyare—Kyttol 4-ro nopsiaka k cucteme ypaBHenuii JlIorku—BoabTeppsi.
3. AHanM3 yCTOMYMBOCTH YMCICHHOTO PEIICHUS IPU U3MECHEHUH Il1ara HHTCTPUPOBAHMS.

Tema 12. UuciieHHbIE METO/bI pellIeHUsI KPaeBbIX 32/124 ¢ KOTHUTUBHBIMHU MO/IEJIAMH
peajibHBIX NPOLECCOB
1. Pemienne kpaeBoii 3aa4u METOJOM KOHEUHBIX pa3HOCTEH (HaIpuMep, ypaBHEHHE
TEIUIONPOBOAHOCTH Ha OTPE3KE).
2. [ToctpoeHne pa3HOCTHOM cxeMbl Uit ypaBHeHHs [IyaccoHa B OJJHOMEPHOM CiTydae.
3. MHTepnperarus KpaeBoi 3aaun KaKk MOJEIH paclpoCcTpaHeHUs] HHPOPMAIIMH UIH aKTHBAINH B
HEWPOHHOU CETH.

Pa3nea 5. YueOHo-MeToaMUYecKoe obecrniedeHHe CAMOCTOATENbHOI padoThl 00y4arOIINXCS
10 JMCHUIIIMHE

Hapsu:[y C YTCHUEM J'IGKIII/II\/’I " IPOBCACHUCM IMPAKTUICCKUX 3aHATHI HEOTHEMIIEMBIM 3JIEMEHTOM
y4eOHOr0 Ipolecca SBIseTcs camocmoamenvhas paboma. IIpu caMocTosTeTbHON paboTe JOCTUTaeTCs
KOHKpPETHOE YCBOCHHE Y4eOHOT0 MaTepuaa, pa3BUBaIOTCS TEOPETHUECKHE CIIOCOOHOCTH, CTOJIb BaXKHbBIE
JUI YCHEIIHOW MOATOTOBKM M 3aIMTHI BBIMYCKHOM paboThl OakamaBpa. DOpMbI CaMOCTOSATENbHON
paboThl, 00ydyaeMbIX MOTYT OBITH pa3zHO0Opa3HbIMH. CamocTosTeIbHAs padoTa BKIIOUYACT: U3YUCHUE
JUTEpaTyphl, BeO-peCypcoB, OLIEHKY, 00CYKICHHE U PELIeH3UPOBaHNE TyOJINKYEMbIX CTaTei; OTBEThI Ha
KOHTPOJIbHBIC BOITPOCHKI; pEeICHUE 3aJa4, CaMOTCCTHUPOBAHUC. Brmonaenne BCEX BUI0B
CaMOCTOSITENTbHON PaObOThI YBSI3bIBAETCS C U3yUYEHHUEM KOHKPETHBIX TEM.

Tunossle 3aJaHus IJIs CaMOCTOﬂTeHLHOfI, MMpEaACTaBJICHEI B (1)0H)I€ OLCHOYHBIX CpPCACTB IIO
JUCLIUIUINHE.



5.1. UuauBuayajbHble 3aJaHusl AJI51 KyPCOBBIX padoT
KprOBaSI pa60Ta IIO3BOJIICT BBIABUTL CTCIICHL BJIAZICHUA 6a3OBBIMI/I 3HAHUSAMU, YMCHUSIMU
HEOOXOMMBIMU JIJIs1 OOYYCHUS, M ONPEACITUTh YPOBCHbD BIIJICHUSI HOBBIM MaTepralioM. PexomMeHnamm
0 MOJATOTOBKE, O(OPMIICHHUIO M 3aIlUTe KYpCcOBOW paboThI (KypCOBOTO MPOEKTA), MPETyCMOTPEHHOM
Y4eOHBIM IIJIAHOM, U3JI0KEHBI B METOAMUYECKUX YKa3aHUSX 110 COOTBETCTBYIONICH JIUCITUTLINHE.

5.1.1. IlpuMepHasi TeMAaTHKA KYypPCOBBIX PadoT (IPOEKTOB)
Kypcosas paboma ne npedycmompena yuebHbiM NIAHOM.

Pa3zgen 6. OnieHoYHbIE M MeTOAMYECKHE MATEPUAJIbI 110 00Pa30BaTeJIbHOM MporpaMmme
(¢oH O1IEHOUHBIX CPEACTB) IS MPOBeIEHUs TEKYIIero KOHTPOJISl yCIeBaeMOCTH 1
MPOMEKYTOYHOM aTTeCTAMHU

B nporecce ocBoeHust yueOHOM TUCIMITIIMHBI JJ1s1 OLIEHUBAHUS c(hOPMUPOBAHHOCTH TPEOYEMBIX
KOMITETCHIMH MCIIOIB3YIOTCS OIIEHOYHbIE MaTepuaitsl ((pOHIBI OLIEHOYHBIX CPEJICTB).
TumnoBbie TECTOBBIC 3a/laHMsl, THIIOBBIC NMPAKTUYECKUE 3aJaHUs, TUIIOBBIC 3aJaHUs JJISI KOHTPOJIbHBIX
paboT M Marepuaisl Il AMArHOCTHYECKON PabOTHI MPENCTAaBICHBI B (POH/IE OLIEHOYHBIX CPEICTB IO
mucuuruirHe. [IpomexxyTouHas arTecTanus IpoBOIUTCA B (hopMe 3aueTa/ 3a4eTa ¢ OLEHKOM/9K3aMeHa.

6.1. MaTepna.mﬂ AJIA OHCHKHU pe3yjabTaToB l'lpOMe?KyTO‘{HOi/i aTrTeCTallum

Ilepeyennb BOpoCoOB /1JIsl HOATOTOBKH K IPOMEKYTOYHOM aTTecTaluM (3K3aMeH)
. IcTOYHMKM U TUIIBI TOTpEeIHOCTEH. AOCOIIOTHAS U OTHOCUTEIbHAs! TOTPELIHOCTb.
[Tpsimas 3agaya Teopun norpemrHocTei. OOparHas 3a1a4a TECOPUH MOTPEUTHOCTEH.
. [lonaTue 00ycIIOBIEHHOCTH 3a/1a4H.
ITocTanoBKa 3axaun nHTEPNOIALMH. VIHTEpIIOJSILIMOHHBIA MHOTOWIEH Jlarpanika.
[TonsiTve 0 KOHEUHBIX pa3HOCTAX. MHTEpronAnnoHHbi MHOrowieH Herotona 1-ro u 2-ro poza.
OrneHka NOorpeHoCTH MHOTOUJICHHONW MHTEPITOJIALIUH.
. O0YCIJIOBIEHHOCTD 331a4l MHOTOYIEHHOW UHTEPIIOISALINY.
. [locranoBka 3amaun uHTEepnojsiuuu ciulaiiHamu. IlocTpoeHue kyOuueckoro cruiaiiHa. OueHka
TOYHOCTH MHTEPIOJIALUY CIITIaiiHAMM.
9. IMocTpoeHue KyOUYECKOTo CIUIaiHA JUTs KpaeBhIX yCIOBUH 1-T0O poza.
10. MeToz POrOHKYU JJIs peIlIeHHUs] CUCTEM, BO3HUKAIOIIUX [TPU MOCTPOSHUH KyOMUECKOTO CIlIaiHa.
11. TloctanoBka 3amaun 4yucieHHoro auddepenuupoBanusa. JJuddepeHnupoBanrue Ha OCHOBE
MHorowieHa Jlarpanxa. Yucnennoe auddepenuupoBanre Ha o0CHOBE MHOroujaeHa HproToHa.
12. TloctaHOBKa 3a/1a4X TPUTOHOMETPUYIECKON HHTEPITOJISIIUH.
13. Muorowiens! Yeobimea. CBsA3b MEXy TPUTOHOMETPUUECKOM 1 aireOpandeckoil HHTEPIIOIALHUEH.
14. CpoiicTBa anreOpanveckoil MHTEPHOJSLUM C y3J1aMu B HyJIsIX MHorowieHa T n+1(x). Aaroputm
BBIUUCIICHUS 3HaUeHUI MHOorowieHa Pn (x, f).
15. [locTaHoBKa 3a/1aun YUCICHHOTO HHTETpupoBaHus. [locTpoeHne KkBajpaTypHbIX (GOPMYII.
16. KBanparypusie popmynsl HeroroHa-Koteca. O0o0menHas popmyiia IpsMOYyTroJIbHUKOB.
17. O6006menHnas popmyina tpanemuu. O600meHHas Gopmyna CuMIICOHA.
18. CpaBHeHME TOYHOCTH KBaApaTypHbIX (hopMyi. Beranciaenue narerpanoB merogamu Monre-Kapio.
19. IMocraHoBKa 3a/1a4M YHCIICHHOTO PEIICHHs ypaBHEHHMH. MeTo 1 TOJIOBUHHOTO JICTICHUSI.
20. MeTton xopJ Amst pelieHus] ypaBHEHHIA.
21. Meton KacaTeIbHBIX IS pEIICHUS] YpaBHEHUHA.
22. Meton utepauui.
23. Tlonstue npudmmxenHoro pemenns CJIIAY. OOyclIOBICHHOCTh CHCTEMBI U MATPHIIBI CHCTEMBI.
24. Meton I'aycca pemenust CJIAY.
25. Meton T'aycca-Kopnana pemenust CJIAY. Berumcienne omnpenenurterneil ¢ MOMOIIBIO METO/Aa
I'aycca.
26. Beraucienrne oOpaTHBIX MaTPHIL C IOMOIIEI0 MeToia ['aycca.
27. Meton oproronanuszanuu peuienus CJIAY.
28. Meton npocroii utepanuu pemenns CJIAY.

PN A WNE
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29. Metopn 3etinens pemenus CJIAY.

30. [TocraHOBKa 3aMayu YUCIIEHHOTO PEIICHUS CHUCTEMbl HEIWHEHHBIX ypaBHEHUU. MeETOoJ MpoCTOoi
UTEpALIUU.

31. ITonsTre o yacTHOW pobIeMe COOCTBEHHBIX 3HaUeHHH. CTENeHHON METO.

32. [lonsaTue o moJHOM MpodiIeMe COOCTBEHHBIX 3HAYCHUH. METOIbI pelieHusl.

33. IlocranoBka 3a1a4n Oe3ycinoBHON onTuMu3ayy. [loHsTHE yHUMOJAIBHOCTH (QYHKIUH. YncieHHoe
pelIeHre N-MEPHBIX CUCTEM HEeJIMHEHHBIX YPaBHEHUH C MOMOUILI0 METOI0B N-MEPHON MUHUMH3AIIH.
34. MeTo cCKaHMPOBAHUS MMOMCKAa MUHUMYMa (DYHKITUH OJHOM MEepeMEHHOM.

35. MeTozpl moricka MUHUMyMa (DYHKIMI HECKOJIBKUX IMTEPEMEHHBIX.

36. [TonsaTue o uncieHHoM pemrenuu 3aaaun Komu. Meton Ditnepa pemenus 3aaaun Koy,

37. Meronas! Pynre-Kytra.

38. Uucnennoe pemenue 3amgaun Komm ans cucrembl quddepeHINalbHbIX YpaBHEHUN IEPBOTO
nopsiaka. YucieHHble METOAbI perieHus TudGepeHIaTbHOr0 YPaBHEHHS N-TO MOPSIIKA U CUCTEMBI
nuddepeHIMaTbHBIX YPaBHEHHH N-T0 MOpsaKa.

39. ITocTanoBKa 3a/1a4K YHCICHHOTO PEIIEHUS KPAaeBhIX 33/1a4. MeTo CTpeibOBl.

40. 40.ITocranoBKa 3a7a4yd PA3HOCTHOM AaNIpPOKCHUMAIlMM MCXOJHOW KpaeBod 3amaun. OreHka
MIOTPEIIHOCTH.

41. MeToa IpOTrOHKH JUIS allllPOKCUMAIIUU MTPaBbIMU pa3HOCTAMU. OIIeHKa MOTPEHIHOCTH.

42. MeTto IPOTOHKH IS IIEHTPAIbHO-PA3HOCTHOM CXEMBI.

43. Meron 'anepkuHa.

44. MeTton KOJUTOKAIIUMA.

45. Vcnonb30BaHWE METOJa CETOK JJISl YMCICHHOTO PELICHUS YPaBHEHHH B YACTHBIX MPOU3BOJHBIX.
Cerounblii MeTon st 3agaun Jupuxie g ypaBHeHust Ilyaccona. OcoOEHHOCTH anmpoKCHMaluu
KPUBOJIMHEWHBIX TPaHUII.

46. MeToq CEeTOK I OJHOPOJTHBIX YPAaBHCHHHA MNMapa0OJUYEeCKOro THMA. YCTOWYMBOCTH SIBHOW U
HESBHOM CXEM.

47. MeTtoz IPOTOHKH I OTHOPOJHBIX YpaBHEHUH apaboIn4ecKoro TUIa.

48. MeToJ CeToK Uil ypaBHEHUN THIIEPOOIHMUECKOro THIIA.

6.2. OueHnBaHUE OTBETOB HA BONPOCHI U BbINMOJHEHHS 3aJaHUIi POMEKYTOUHOI
arrecTaunu
[Tpu orieHKe 3HAaHUH YIUTHIBAETCS YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIIHIA:
1. YpoBeHb YCBOEHHUS TEOPETUUYECKUX TOJOKEHUN TUCHUIUIMHBI, TPAaBHIBHOCTE (HOPMYIUPOBKHU
OCHOBHBIX TOHSTHI 1 3aKOHOMEPHOCTEH.
2. YpoBeHb 3HaHUS (PAKTUUECKOTO MaTepuana B 00beMe IporpaMMBbl.
3. Jloruka, CTpyKTypa U TPaMOTHOCTb M3JI0KEHUS BOIIPOCA.
4. YMeHue cBs3aTh TEOPHUIO C MPAKTUKOM.
5. YMenue nenats 0000IIEHHUS, BLIBOIEI.

IIlkaja olleHUBAHNUS HA IK3aMeHe, 3a4eTe ¢ OLeHKOil

Ounenka Kpurtepuu BbicTaBjJIeHUs OLIEHKHU
OTtinyHO OO0yyaromuiicst TOJKeH:
- TNPOJEMOHCTPUPOBaTh TIJIyOOKOE M NPOYHOE YCBOEHHE 3HAHUH
IPOrpaMMHOTO MaTepuana;
- HCYEPIIBIBAIOIIIE, TIOCIIE0BATENIFHO, TPAMOTHO M JIOTHYECKH CTPOHHO
U3JI0KUTh TEOPETUYECKUI MaTepHal;
- IPaBHIILHO (POPMYITMPOBATH OMPEICIICHHS,
- TPOJEMOHCTPUPOBATH YMEHHUS CaMOCTOSTEIbHOM paboThl ¢
JIUTEpaTypoi;
- YMETh C/IeJIaTh BBIBOJBI 110 M3JIara€MOMY MaTepuaiy.
Xoporio OOyyJaromuiicst TOMKeH:
- MPOJEMOHCTPUPOBATH JTOCTATOYHO MOJHOE 3HAHHE MPOTPaMMHOTO
MaTepHaa,
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- MPOJAEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETHUCCKUX IMOHSATHIA,

- JIOCTaTOYHO TMOCJIEIOBATEIbHO, T'PAMOTHO U JIOTHYECKH CTPONHO
W3JIaraTh MaTepHua,

- MPOJAEMOHCTPUPOBATH YMEHUE OPUEHTUPOBATHCS B JIUTEPATYPE;

- YMETb C/CNIaTh JOCTATOYHO 0OOCHOBAHHBIC BHIBOBI IO U3JIaraeMOMY
Marepuainy.

VY 10BII€TBOPUTEIIHHO OO0yuaromuiics T0KEH:

- MPOJAEMOHCTPUPOBATH 00IIee 3HAHUE U3y4aeMOI'0 MaTepuaa;

- MOKa3aTh 00I1Iee BIIaJICHNE TOHATUIHHBIM anmnapaToM AUCITUTUIINHBL,

- YMEThb CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOM H3JIAaraemMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO pPEKOMEHIYyEeMYI0 TIporpaMMoil  y4eOHYIO
JTUTEpaTypy.

HeynosnerBopurensHo OOyyJarommiicst JEMOHCTPHPYET:

- HE3HaHME 3HAYUTEIIBHOM YaCcTH MPOrpaMMHOI0 MaTepraa;

- HE BJIAJICHUE [TOHATUMHBIM allapaToOM JUCLUILINHBI;

- CyLLIECTBEHHBIE OLIMOKH IPU U3JI0KEHUU Y4eOHOIr0 MaTepuaa;

- HEyMEHUE CTPOUTb OTBET B COOTBETCTBHM CO CTPYKTYpPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIeJ1aTh BBIBOJBI 110 U3J1araéMOMY MaTepHally.

IIkaja oueHMBaHus HA 3a4eTe

Ouenka Kpurepun BbicTaBJICHHS] OLIECHKHU

OOyuaromuiicsi JTI0JDKEH: YMETh CTPOUTh OTBET B COOTBETCTBUHU CO
CTPYKTYPOM H3JIaraéMoro BOIIPOCa; MPOJEMOHCTPUPOBATH IPOUYHOE,
JIOCTAaTOYHO TIOJTHOE YCBOCHHE 3HAHUW MPOrPaMMHOrO MaTepuaa;
MPOJIEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUUYECKUX IOHITHII;
«3auTeHO» MPaBWIBHO  (OPMYJIMPOBATh  ONpPEACICHHS;  IOCIEI0BATEIBHO,
IPAMOTHO U JIOTUYECKU CTPOUHO M3JIOKUTh TEOPETUUECKUNA MaTepra;
MPOJICMOHCTPUPOBATh ~ YMEHHS ~ CaMOCTOSITEIBHOW  pa0oOThI €
JTUTEPaTypoi; yMeTh clieJaTh JOCTATOYHO OOOCHOBAHHBIE BBIBOJIBI 110
M3JIaraéMoMy MaTepuainy.

OOyyaromuiics AEMOHCTPUPYET: HE3HAHWE 3HAUUTENBHOW YacTH
MPOTPaMMHOTO MaTepualia; He BJIAJICHUE TOHATHHUHBIM aIlnapaToM
JTUCIUIUIMHBI, CYIIECTBEHHbIE OMIMOKH TMPU M3IO0KEHHH Y4eOHOTO
Marepuaia; HEyMEHHUE CTPOUTh OTBET B COOTBETCTBHH CO CTPYKTYpOil
M3JIaraéMoro BOINPOCA; HEYMEHHE JIeNIaTh BBIBOJBI M0 H3J1araéMOMY
Marepuany.

«He 3aureno»

MeTtoanyeckre MaTepUuaJIbl, ONpeaessome Npoueaypy oueHUBaHUus c(popMUPOBAHHBIX
KoMIeTeHnuii B coorBercTBuu ¢ OOII

Kauecmeo 3nanuii xapakTepusyeTcsi CIOCOOHOCTHI0 00Y4YaI0IIErocs TOYHO, CTPYKTYPUPOBAHHO
U YMECTHO BOCIIPOM3BOJIUTH MH(POPMAIIUIO, TTOJIYYCHHYIO B MPOIECCE OCBOCHUS JUCIHUIUIMHBI, B TOM
BHJIE, B KOTOPOM OHA ObLjIa U3JI0’KEHA B YYEOHOM M3aHUH WU TIPENOIaBaTEIIeM.

YMeHus, Kak mpaBuio, (QOPMHUPYIOTCS Ha 3aHATUSX CEMHUHAPCKOTO THIA. 3ajaHus,
HaIpaBJIiEeHHbIE HAa OIIEHKY YMEHUH, B 3HAUUTEIILHON CTETICHH TPEOYIOT OT 00YyJaroIIerocs mposBICHUS
CTEPEOTUITHOCTH MBIIUICHUS, T.€. CIOCOOHOCTH BBITIONHUTH pPaboTy mo obpasiiaM, ¢ KOTOPHIMU OH
pabortan B mporecce oOyuenus. I[IpemomaBarens e OIEHWBAET CBOCBPEMEHHOCTh W IMPABUILHOCTH
BBITTOJTHEHUS 3aJI1aHUS.

Hagviku MOXHO TpPaKTOBaTh KaK aBTOMATHU3UPOBAHHBIE YMEHHS, Pa3BUTHIE W 3aKPEIUJICHHBIE
OCO3HAaHHBIM CaMOCTOSITENILHBIM TpyaoM. HaBbIku pOpMHUPYIOTCS MIPH CaMOCTOSITEILHOM BHITIOTHEHUH
OOyJaronMMHUCA  TMPAKTHKO- OPHUEHTHPOBAHHBIX  33/JIaHWKM, MOJCIHPYIOUIUX  PEIICHHE UM
MIPOU3BOJICTBEHHBIX M COIMOKYIBTYPHBIX 3a7ad B COOTBETCTBYIOIIEH 00IAcCTH MPOQeCcCHOHATHHON
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NESTeIbHOCTH, KaK IPaBUIJIO, IPU BBINOJIHEHUM JOMAIIHUX 3aJaHUi, KypCOBBIX IPOEKTOB (pador),
HAYYHO-HMCCIIEI0BATENbCKUX PadOoT, POXOXKIECHUH MIPAKTHK, IPU paboTe HHANBHIYyaTbHO WIIN B COCTAaBE
IpyMNIIBI U T. 1.

Yemmuwit onpoc — 510 niponieypa, opraHM30BaHHAas Kak ClieraibHas Oecena mpernoiaBaTens ¢
rpymmoi o0ydaromuxcs (GpOHTAIBHBIN ONMPOC) WK C OTACTLHBIMU 00yYaIOIIMMHUCS (MHIUBUIYaTbHBIHA
OIPOC) C IENBI0 OLEHKH C(HOPMHPOBAHHOCTH y HHUX OCHOBHBIX MOHSATHH M YCBOCHHS Y4eOHOTO
MaTepuaga. YCTHBIM ONpPOC MOXET MCIOJIb30BaTbCcd KaK BUJ KOHTPOJS M METOJ OLEHUBAHMSA
(dbopMHUpyeMBIX KOMIIETCHIMK (KaKk M KayecTBa MX (HOPMHUPOBAHMS) B paMKax CaMbIX pasHbIX (popm
KOHTPOJIS, TAKUX KaK: coOecesoBaHKe, KOJUIOKBUYM, 3a4eT, 3K3aMEH 0 JUCLHUIUIMHE. Y CTHBIN ompoc
(YO) no3BossieT OLIEHUTh 3HAHHS M KPYro3op oOydarollerocsi, yMeHUe JOTHYECKU MOCTPOUTh OTBET,
BJIaJICHE MOHOJIOTHYECKOW peubl0 M MHBbIE KOMMYHHKATHBHbIC HaBbIkH. YO oOnamaer O0ibIIMMU
BO3MOKHOCTSIMM BOCIIUTATEIbHOIO BO3JeicTBUA penoaasarensd. BocnurarensHas Gynkius YO umeer
PSI BaXHBIX AaCMEKTOB: MPO(ECCHOHANBHO-3TUYECKUH M HPABCTBEHHBIM ACHEKTHI, JAUJAKTHYECKUH
(cucTemaruzanus MaTepualia IpU OTBETe, Jydlllee 3allOMUHAHUE MaTepuaja MPU MHTEIUIEKTyalbHOU
KOHIICHTPALIMU), 3MOIMOHAIBHBIA (PaZocTh OT YCHEIIHOTO MPOXOXKICHHS COOeceOBaHUs) U JIp.
Oo6yuaromias ¢pyHkuus YO COCTOUT B BBISIBICHUH A€Talel, KOTOpbIE 10 KAKMM-TO IPUYMHAM OKa3aJIiCh
HE/I0CTaTOYHO OCMBICTICHHBIMU B XO0JI¢ YU€OHBIX 3aHATHI W MPH MOATOTOBKE K 3a4€Ty MIIM SK3aMEHY.
YO obnanaer Takxke MOTUBHpYIOIIEH (QYHKLIUEH: MpaBUIBHO OpraHU30BaHHbIE coOeceoBaHue,
KOJIJIOKBHYM, 3a4€T U 9K3aMEH MOTYT CTUMYJIUPOBATh YUEOHYIO IETENbHOCTh CTY/IEHTA, €T0 YJ9acTHE B
Hay4yHOI paboTe.

Tecmur saBnAOTCA TpocTedinel (GpopMol KOHTpPOJIS, HAlpaBJIEHHOM Ha IMPOBEPKY BIIAJICHUS
TEPMUHOJIOTHYECKUM aIllapaToM, COBPEMEHHBIMH HH(POPMALMOHHBIMU TEXHOIOTUAMU U KOHKPETHBIMU
3HaHUSMH B 00JacTd (pyHIaMEHTaIbHBIX M NPUKIAIHBIX AUCHUIUIMH. TE€CT MOXET MpenoCTaBIIATh
BO3MOKHOCTb BBIOOPA U3 IIEpEUHsl OTBETOB (OJJMH MM HECKOJIBKO MTPABUIILHBIX OTBETOB).

Cemunapckue 3anamus. OCHOBHOE Ha3HAYCHHWE CEMUHAPCKHUX 3aHATUH MO JAUCIUIUIAHE —
obecrieynTh TIyOOKOE YCBOEHHE OOy4arolMMHUCS MAaTepualloB JIEKIHH, NpUBUBaTh HAaBBIKU
CaMOCTOSITENTLHON pabOThI C JIUTEPATYypON, BOCIUTHIBATh YMEHUE HAXOAUTH ONTHMAJIbHBIE PEIICHHS B
YCIOBHSAX M3MEHSIOLIUXCS OTHOUIEHUH, (GOpMUPOBaTH COBpEMEHHOE NMPO(ecCHOHAIBHOE MBILIUICHUE
oOyyaromuxcs. Ha ceMuHapcKux 3aHATHAX MPENOAaBaTeNb MPOBEPSIET BBIMIOIHEHUE CaMOCTOSITEIbHBIX
3aJJaHMi M KayecTBO YCBOGHMsS 3HAHUM, YMEHH, ompenenseT ypoBeHb C(HOPMUPOBAHHOCTU
KOMIIETEHIIUH.

Pa3nen 7. MeTtoguyeckne yKazanus JJsi 00y4aOUIUXCSI 10 OCHOBAHMIO THCHMILINHBI

OcBoenue oOyyaromuMcsi Yy4eOHOM AMCHUIUIMHBI TpejanojiaraeT H3ydeHHe MaTepuanoB
JUCHUIUIMHBL HA ayAMTOPHBIX 3aHATHUSX M B XOJI€ CAMOCTOATEIbHOW padOThl. AyAMTOPHBIE 3aHATHS
MPOXOJAT B PopMe KN, CECMHHAPOB M MPAKTUYECKHUX 3aHATUH. CaMocTosTeNbHAs padoTa BKIIIOUAET
Pa3HOOOPa3HBIM KOMIUIEKC BUIOB U (JOpM pabOThI 00yUarOIIUXCA.

Jlns ycrenrHoro OCBOCHMSI Y4eOHOW JMCHMIUIMHBI M JOCTHIKEHHS TOCTAaBJICHHBIX Ilesiel
He00X0JIMMO BHMMATEIbHO O3HAKOMHUTHCS C HAcTOALIEH paboueil mporpaMmbl y4eOHOW JUCIUIUIMHBL.
Crnenyet 0OpaTuTh BHUMaHHE HA CIIMCOK OCHOBHOM U JIOMOJIHUTEIBHOMN JIUTEPATYpPhI, KOTOPasi HMEeTCs
B DJIEKTPOHHOM OMOIMOTEYHON cuctemMe VYHHBepcuTeTa. IJTa uHGOpManus HeoOXoauma s
CaMOCTOSITENIbHON paboThl 00yYaroIerocs.

[Tpu MoAroTOBKE K ayTMTOPHBIM 3aHITUSIM HEOOXOIUMO MOMHHUTh OCOOEHHOCTH KaX 1011 (popMbl
€ro MPOBEACHHUS.

[TonroroBka kK y4eOHOMY 3aHATHIO JIEKIIMOHHOTO Tumna. C 1enbio 0OecreyeHHs! YCHElHOro
o0yueHust 00yUarOIIHIICs JOMKEH TOTOBUTHCS K JIEKIIUH, TOCKOJIbKY OHA SIBJISIETCS BayKHEIIel ¢hopMoit
OopraHmsanuu y4eOHOTo mpoliecca, NOCKOJIbKY: 3HAKOMUT C HOBBIM Y4€OHBIM MaTepHalIOM; Pa3bsCHSIET
y4eOHbIe PJIEMEHTHI, TPYAHBIE ISl TOHUMAaHUsI; CHCTEMaTU3UPYyeT YUeOHBIM MaTepuait, OpUESHTHPYET B
y4eOHOM TIporiecce.

C 5TOl 1enbl0: BHUMATENIBHO MPOUYUTAWTE Marepuan NpeablAylleil JIEKIMU; 03HAKOMBTECH C
y4eOHBIM MaTepUajoM MO yU4eOHUKY U YUEOHBIM MOCOOHUSM C TEMOW MPOYUTAHHOW JIEKIIMH; BHECUTE
JIOTIOJTHEHUS K MOJTyYE€HHBIM paHee 3HaHUSIM IO TeME JIEKI[UU Ha TOJIAX JIEKIIMOHHOM TeTPau; 3alUIINTE
BO3MO>XKHBIE BOIPOCHI, KOTOPbIE BbI 33/1aJUTE JIEKTOPY Ha JIEKLIUU MO0 MaTepHally U3yYEeHHOU JIEKIINU;
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MOCTApalTECh YSCHUTH MECTO M3y4aeMOW TE€Mbl B CBOEH IMOJATOTOBKE; Y3HAUTE TeMy HPEACTOSIIEH
JeKIUH (TI0 TEeMaTHYECKOMY IIaHy, 10 HHPOPMALIMH JIEKTOpa) U 3alHIIUTE HHPOPMALIHIO, KOTOPOH BB
BJIa/IeeTe TI0 JAHHOMY BOIIPOCY

[IpeaBapuTtenbHas MOArOTOBKAa K Y4eOHOMY 3aHATHIO CEMHHAPCKOTO THIMA 3aKJIOYaeTcs B
U3YYEHUH TEOPETHUYECKOr0 MaTepuaja B OTBEIEHHOE JJIsi CaMOCTOATEIbHOW paboThl Bpems,
O3HAKOMJICHUC C MHCTPYKTUBHBIMU MAaTCpUalaMH C LCJIIbIO OCO3HAHUS 3a/1a4 3aHATHA.

CamocrosarenbHass pabota. [l Oonee yriiyOJIEHHOTO UW3Y4YeHHMS TEeMbl 3alaHus s
CaMOCTOSITENTbHON paboThl PEKOMEHAYETCS BBIOIHATH NapaJlIebHO C U3ydeHHEM TaHHOU Tembl. [Ipu
BBITIOJTHEHUH 33/IaHUN TI0 BO3MOXKHOCTH HCIOJb3yHTE HATJISHOE MIPE/ICTaBICHUE MaTeprasa.

[lonrotroBka Kk 3adery, o5k3ameHy. K 3auery, »5Kk3aMeHy HEOOXOAMMO TOTOBHUTCA
LeJICHANIPaBICHHO, PETYJISIPHO, CUCTEMAaTUYECKH U C MEPBbIX AHEH 00y4YeHHUs MO JaHHOW JUCHUILIMHE.
[TonbITKM OCBOUTH YU4EOHYIO TUCHUIUIMHY B MIEPUO]I 3a4€THO-2K3aMEHAIIMOHHON CECCHH, KaK MPaBUJIO,
IIPUHOCAT HE CIIMIIKOM YAOBJIETBOPUTENbHbIE pe3ysbTarhl. IIpu moaroroBke Kk 3adyeTry oOparute
BHUMaHHE Ha 3alIUTYy MPAKTUYECKUX 3a/laHui Ha OCHOBE TeopeThuieckoro Marepuana. [Ipu noaroroske
K 3K3aMCHY IIO TGOpGTH'—IGCKOﬁ YaCTH BbIACIUTEC B BOIIPOCC IJIABHOC, CYIICCTBCHHOC (HOHSITI/ISI,
NpU3HAKW, Kilaccupukamuu W Tp.), HPUBEAUTE MPUMEPHI, HLIIOCTPUPYIOLIUE TEOPETUUYECKUE
I10JIO>KEHUS.

Pasjen 8. YueOHo-MeTOonn4ueckoe M HHPoOpMALMOHHOE 00ecnieyeHue TUCHMILTUHBI

OcHoenasn ntumepamypa
1. BecenoBa, 1. FO. COopHuUK 3a7auy M0 YHCIEHHBIM MeTojam: ydeOHoe mocobue / U. HO.

Becenoga, C. I1. Bockoboitnukos, 10. A. Kpormoruna. — Cankr-IlerepOypr: Cankt-IletepOyprekuit
nonutexunueckui yauepcuteT [lerpa Bemukoro, 2024. — 153 ¢. — ISBN 978-5-7422-8705-6. —
Tekct: snexrponnsnid // Ludposoit obpaszoBarenbubiii pecypc IPR  SMART: [caiit]. — URL:

https://www.iprbookshop.ru/147736.html

2. Boponmosa, H. B. Uuciennble METOIbI B TpOrpaMMUpoBanun: yaeoHoe nocooue mis CITO /
H. B. Boponmnosa, T. H. Eropymkuna, . . Sxymun. — Caparos: IIpodoGpazosanue, Ait [Tu Op
Menua, 2019. — 125 ¢. — ISBN 978-5-4486-0761-5, 978-5-4488-0278-2. — TekcT: 31€KTPOHHBIN //
[udposoit obOpazoarenbhbiii pecypc IPR SMART: [caiitr]. — URL: https://www.IPRsmart
hop.ru/86341.html

3. Pomanenko, B. B. Uucnennbie MeToAbl: yueOHO-METOIUYECKOE TTOCOOHE MO TaOopaTOPHBIM

paboram u camocTosTeNnbHOM pabore crtymeHtoB / B. B. Pomanenxo. — Tomck: Tomckuit
rOCy/IapCTBEHHBIN YHHUBEPCUTET CUCTEM YIPABIEHUS U paguodnekTponuku, 2024. — 100 ¢. — Teker:
anektpoHHsid //  IludpoBoit obOpazoBatensHbIi pecypc I[PR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/152874.html

/Jlonoanumenvnaa r1umepamypa

1. I'poGep, T. A. 3agaun onTUMHU3AIIUN U YHCIICHHBIE METOIbI: yueOHoe ocodue / T. A. I'poGep, O.
B. I'pobep, A. B. HecrepoBa. — PocroB-Ha-JloHy: JlOHCKOH TrocyaapCTBEHHBIH TEXHHUYECKHUI
yauBepcutet, 2020. — 110 ¢. — ISBN 978-5-7890-1801-9. — Texkcr: anekrponnsiit // [udposoit
obpaszoBarenbHbIil pecypc IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/118036.html

2. I'mnemytaunaoB, P. @. Yuncnennsie Meronsl: yuebHoe mocodue / P. ®@. I'mmepmyraunos, K. P.
Xabubymnuna. — Kazans: KazaHckuii HallMOHambHBIM HMCCIEAOBATEIBCKUN TEXHOIOTUYECKUIN
yauBepcutet, 2018. — 92 ¢. — ISBN 978-5-7882-2427-5. — Texkcrt: anekrponHsiii // Iudporoii
obpasoBatenbHbIi pecypc IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/95068.html

3. MaxmytoB, M. M. Jleknuu 1o yucieHHbIM MeTogaM / M. M. MaxmyroB. — MockBa, MkeBck:
PerynspHas u xaoTuueckas AuHaMHuKa, MHCTUTYT KOMIBIOTEPHBIX HccienoBanuii, 2019. — 237 ¢. —
ISBN 978-5-4344-0688-8. — Texkct: anektponHsiii // LudpoBoit obpazoBatensHbli pecypc IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/91951.html
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8.1. TpeOoBaHMsI K MATEPUAIBLHO-TEXHUYECKOMY M YUeOHO-MeTOAUYeCKOMY 00ecredeHUuIo
NporpamMmbl 0aKajgaBpuaTa

8.1.1. YHUBEpCUTET pacrionaraeT MaTepHaIbHO-TEXHUYECKOM 0a301, COOTBETCTBYIOMICH JCHCTBYIONITUM
MPOTUBOMNOXKAPHBEIM ~TIpaBWJIaM W HOpMaM M OOECIeYMBaOIIel MPOBEJSCHUE BCEX BHJIOB
JUCHUILUTMHAPHON M MEXIMCUUIUTMHAPHONW MOJATOTOBKHU, MPAKTUYECKON U HAyYHO-UCCIIEI0BATENbCKON
paboT o0yUaronmxcs, IPeIyCMOTPEHHBIX YUCOHBIM TUITAHOM.
[Tomemienuss TPeaCTaBISIIOT cOOOW ydeOHBbIE ayJUTOPUM JJs MPOBEACHUS Y4eOHBIX 3aHSATHUH,
MPEIYCMOTPEHHBIX TMPOTrpaMMOi OakanaBpuaTa, OCHAIICHHBIE OOOpPYIOBAaHUEM U TEXHUYCCKUMU
CpeacTBaMH 00y4YEeHHsI, COCTaB KOTOPBIX OMpEeNseTcs B padounx MporpaMMax JUCHUIUINH (MOTyJiel).

B VHuBepcurere uMerOTCs CleNUANIM3UPOBAHHBIC AyIUTOPUM ISl MPOBEICHUS 3aHATHI IO
MH()OPMAIIMOHHBIM TEXHOJIOTHSIM.

[Tomemenust A CaMOCTOATENbHOM pabOThl OOyYarOUIMXCA OCHALICHBl KOMIIBIOTEPHOMN
TEXHHUKOU C BO3MOKHOCTBIO TOJIKITFOUeHUS K ceTh "MHTepHEeT" 1 00ecrieueHueM JOCTYIIa K JJIEKTPOHHON
nH(pOpMaLMOHHO-00pa30BaTeNbHOM cpeie Y HUBEepCHUTETA.

JIeKTPOHHAsi UHPOPMALMOHHO-00pPa30BaTe/IbHAS cpela YHUBEPCUTETA BKIKOYAET:
1. Odbunmansubii caiit YauBepcurera (https:/www.iile.ru/)
2. DnektpoHHas nH(pOpMamoHHO-00pa3oBatenbHas cpeaa «1C: Yuusepcurer» norosop ot 10.09.2018
r. Ne[IPKT-18281 (6eccpouHo)
3. Iporpammer st IBM. Cucrema auctaniioHHoro ooydenus «Mirapolisy - JIuieH3noHHbIi 10roBop
Nel07/06/24-x ot 27.06.2024 (Cnemmdukanms x Jlunensumonnomy poroopy Nel07/06/24-x ot
27.06.2024, cpok aeiictBus ¢ 02.07.2025 o 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/
4. IMporpamma it O9BM. Bupryanbuas komuata «Mirapolisy - Jlunensuonssiii gorosop Nel(07/06/24-
K oT 27.06.2024 (Cneuncdukauus k Jlunensnonnomy norosopy Nel07/06/24-x ot 27.06.2024, cpoxk
neiicteus ¢ 02.07.2025 mo 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/
5. Cucrema tectupoBanus INDIGO nunensuonnoe cornamenue (JJorosop ot 07.11.2018 r. NeJ[-54792,

noronHATeNbHOE cormamenue Ne  J[-5479/6 o mnpomonramuu  jgoroBopa jgo  01.06.2026r.)
http://212.48.35.211:85/

8.1.2. VHuBepcuteT o0O0O€CIEYCH HEOOXOJUMBIM KOMIUICKTOM JIMIIGH3MOHHOTO H  CBOOOJHO
pacIpoCTpaHsIeMOro MPOrpaMMHOT0 00eCTIeueH s, B TOM YHCIIe OTEYECTBEHHOTO TPOU3BO/ICTBA (COCTAB
ompejenseTcs B pa0ouyux MporpamMmax IJUCHUILIUH (MOAYJEH) W TOJIEKUT OOHOBJICHUIO TMPH
HEOOXOUMOCTH).

IlepeyeHb JUIEH3HOHHOTO MPOrPAMMHOI0 00eceYeHusl, B TOM YHCJ/Ie 0Te4eCTBEHHOI0
NPOU3BOJCTBA:
1. Onepanuonnas cucrema «Atiant» - Atlant Academ ot 24.01.2024 r. (6eccpouHo)
2. AuTHBUpYycHOe mporpammHoe obecrniedeHne Kaspersky Endpoint Security mms Ousneca —
Pacmmpennsriii Russian Edition qorosop-odepra Ne Tr000941765 ot 16.10.2025 1.

8.1.3. OOyuaromumcst obecriedeH 10ocTyn (yIaJeHHbIN T0CTYI) K COBPEMEHHBIM MPOo¢eCCHOHATbHBIM
6a3aM 1aHHBIX U HH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMAaM, COCTAaB KOTOPBIX OMpeAessieTcs B pabounx
IporpaMMax JUCIUIUIMH (MOlyJiel) 1 OOHOBIISIETCS IPU HEOOXOAMMOCTH, HO HE PEKE OJHOI0 pa3 B rol.

Ilepeuenn coBpeMeHHBIX NMPOGeCcCHOHATBHBIX 023 JAHHBIX 1 HHPOPMANMOHHBIX CIIPABOYHBIX
cucrTem:

1. UadopmanmonHo-tiorickoBast cucrema «KoncympranT Ilmroc» - Jorosop NeMU-BUII-79717-
56/2022 (6eccpouHo)
2. DnekTpoHHO-OMONMMoTeunass cuctema |IPRsmart smmenswonnsnii  goroop ot 01.09.2024 .
Nel11652/24C (cpok neiictBust 1o 31.08.2027 r.) https://www.iprbookshop.ru/
3. Hayunas snexrponnas ounbdmmoreka eLIBRARY munensnonnsiit qoroBop SCIENC INDEX Ne S1O -
3079/2026 ot 30.01.2026 r. (cpok aeiictBus a0 29.01.2027r.) https://elibrary.ru
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https://impe.lms.mirapolis.ru/mira/
https://impe.lms.mirapolis.ru/mira/
http://212.48.35.211:85/
https://www.iprbookshop.ru/

8.1.4. OOyuarommecs u3 uuciaa wuHBaIMAOB W Jymn ¢ OB3  obecrmeueHbl  3JIEKTPOHHBIMU
o0pa3oBaTeNbHBIMU pecypcaMu B (pOpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSAM UX 3710POBBSI.
Pa3nen 9. MaTepuanbHO-TeXHHYeCKOe o0ecniedeHne 00pa3oBaTeIbHOI0 npoiecca

VYyebHas ayuTopus AJis IPOBEACHUS
3aHATUH JIEKIIMOHHOTO THIIA, 3aHITUH
CEMHUHAPCKOI0 TUIIA, TPYIIOBBIX U
WHIUBUYAJIbHBIX KOHCYJIbTALIUM,
TEKYIIEro KOHTPOJIS U
MMPOMEKYTOYHOM aTTECTALUK

OOGopynoBaHue: crenuann3upoBanHas Mmebenb (MeOenb
ayJIUTOpHAs (CTOJIBI, CTYJIbS, JIOCKA ayTMTOPHASI HABECHAs ),
CTOJI IIPETIo/IaBaTelisl, CTyJI MpenogaBaTess.

TexHudeckue cpesicTBa 00YUCHUs: IEPCOHATBHBIH
KOMIIBIOTEP; MYJIbTHMEIMIHHOE 000pyA0BaHUE (TIPOSKTOP,
9KpaH).

IToMmerenue st caMOCTOSITEIbHOU
paboThl

Crennanu3upoBaHHas MeOelb (CTOMBI, CTYIbS),
NIEPCOHABHBIE KOMIIBIOTEPBI C BO3MOXKHOCTBIO
HOJKIIIOUEHUs K ceTH «HTepHeT» n obecrnedeHnemM
JIOCTYTIA B 3JICKTPOHHYIO HH()OPMAITMOHHO-
00pa30BaTeNIbHYIO Cpely Y HUBEPCUTETA
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