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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[{enbro OCBOEHUS TUCUUIUIMHBI (MOYJIS) SIBISETCS:

- (¢opMupoBaHHE Yy CTYJCHTOB KOMIIETCHIMHA B OO0JACTH MOCTAHOBKH
ONTHMHU3AaLMOHHBIX 3a/a4, MPUHATUSA ONTHUMAJIbHBIX pEUIEHUH, a TaKKe
CUCTEMHOTO ITO/IX0/1a IOCTAHOBKE YIPABJIEHYECKUX U MHKEHEPHO — TEXHUYECKUX
BOIIPOCOB.

3ajadyaMy JUCLUIUIMHBI SBIIFOTCS:

- O3HAKOMJICHHE CTYJEHTOB C KJIACCHUYECKMMHU 3aJadyaMH TEOpPHUH
ONTUMU3ALNHN, UX TPUKIATHBIM U SKOHOMUKO — TEXHUYECKUM CMBICIIOM:

- C OCHOBHBIMH CBEJICHHMSIMU U3 TEOPUU BBINYKJIBIX MHOKECTB U BBITYKJIBIX
byHKIM;

- 3aJayamMd JIMHEHHOrO M BBIIYKJIONO NPOrpaMMHUPOBAHMS, a TaKKe
QIrOPUTMAaMH UX PELICHHUS;

- U3Y4YCHUE TEOPETHYECKMX OCHOB CHUMIUIEKC-METOAA U Pas3IMYHBIX
ITOPUTMOB €T0 peajanu3alliy, a TAKKe TEOPUN JBONCTBEHHOCTH;

- pacCMOTPEHUE TPAHCIIOPTHOM 3aJa4M, a TaKXKe psAaa 3a/1a4 TPAaHCIIOPTHOTO
THUIIA;

- Ppa3BUTHE HABBIKOB pPa3padOTKU aJIrOPUTMOB YHCIEHHOIO pEUICHUS
MPUKJIAAHBIX 33]1a4.

2. [Inanupyembie pe3ynbTaThl 00YUSHHS IO TUCIUTIINHE (MOYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOCHHS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00yYeHUs M0 AUCHUIUIUHE (MOIYJIIO):

ITK-4 - YMeTh CTaBUTH 11EJIM CO3aHMS CUCTEMBI, pa3pabaThiBaTh KOHIEIITUIO
CUCTEMBI U TPEOOBaHMS K HEH, BBHITIOJHSTH JEKOMIIO3UIINIO TPEOOBaHUI K CHCTEME.

OOGy4eHwue 1o JUCUUILUIMHE (MOIYJTIO) MPEANOJaraeT, YTo Mo €ro pe3yjibTaram
oOyyaroruiicst Oyer:

3HATD:
- TOCTAaHOBKM M  METOJbl PEHIEHUM  OCHOBHBIX  KIJIACCHUYECKUX
ONTHUMM3ALMOHHBIX 3a/1a4.

YMmeTh:
- HpI/IMeHHTB COBpeMeHHBIe aJ'IFOpI/IT MHNUYCCKUC SA3bIKU U HpOI’paMMHI)Ie cpemﬂ
JJI peanmaum/l paSJ'II/I‘IHBIX aJ'IFOpI/ITMOB OIITUMH3AIIHNN.

Baanern:
- S3bIKAMM TNPOTPAMMHUPOBAHMSI BBICOKOTO YPOBHS C LEIbIO HX
WCTOJIb30BaHUS ISl pEeIIaHUs ONTUMHU3AIMOHHBIX 33/1a4.



3. O6beM AUCITUTLIUHBI (MOIYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6mast TpyIOEMKOCTh AUCIHUIUIMHBI (MOIyJsA) coctaBisieT 4 3.e. (144
aKaJIeMUYECKHUX yaca(oB).

3.2. OO0veM mucuurIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  padOTHHKaAaMU W (WIH)  JIUIAMH,
MPUBJIEKAEMBIMU K peain3aiuy 00pa3oBaTeIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IIpU MIPOBEICHUH YICOHBIX 3aHATUH:

KommaecTBo gyacos

Tun yaeOHBIX 3aHATHI
Bcero | Cemectp No5

KonrakTHas paboTa Ipu NpoBeIeHUH YUeOHBIX 3aHATHI (BCEro): 80 80
B tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 32 32
3aHATHSI CEMUHAPCKOTO TUIIA 48 48

3.3. O6peM auCHUIUIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENHFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYArOUIUXCSA C
MeJaroru4eckuMu paboTHUKAMU U (MJIH) JIMLAMU, IPUBJIEKAEMBIMU K peau3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBHUSIX, TPU NPOBEIACHUU
IPOMEKYTOUYHOM aTTECTALMKU COCTaBIsAET 64 akageMHuecKux vaca (OB).

3.4. ITpu oOy4eHnH o0 UHAUBUAYATIbHOMY YUYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHHH, 00bEeM NUCIUIUIMHBI (MOIYJIs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yYaroluXcs, a Takke B popme
KOHTAKTHOU pabOThl 00Yy4YarOIIUXCsl C MEJarornuecCKuMu pabOTHUKaMU U (WJIN)
JUIAMH, TIPUBJIEKAaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEAECHUN TPOMEKYTOUHON aTTECTALIMH.

4. ConepxkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIHOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 Maremartuueckas MOACJIb U ITIOCTAaHOBKA 3aJa4Hu OIITUMH3allu

PaccmatpruBaemMbie BOIPOCHI:
- MpUMeEPHI 3314 JHHEHHOTo TTporpamMmmupoBanns (3J1I1): 3amava mraHupoBaHUA MPOM3BOJICTBA, 3a7a4a O




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

JIUETE, 33/1a4a O paCKpOe MaTepHUaJIoB;
- 00miasi, cTangapTHas U kaHoHm4eckast 3JII1

BBIHYKJ'IBIG MHOXECTBA TOYCK U PCIICHNEC CUCTEMbI HCPABCHCTB
PaccmarpuBaembie BOIPOCHL:
- reoMeTpuydeckuii Meros pemenus 3JII1

CucreMa m JMHENHBIX YPaBHEHUH ¢ N HEU3BECTHBIMU. ba3ucHsble pemeHus
PaccmaTpuBaemble BOIPOCH:

- BBEIIYKJIBIE MHOKECTBA TOYCK M MHOTOTpaHHUK pemernit 3J111;

- cBoiictBa 3JII1 1 e€ onTUMANEHOTO PEUICHUS

CumruiekcHbIi MeTo1 (cumIuieKc-MeTon) pemenus 3J111
PaccMarpuBaeMble BOIPOCHL:

- 0co0bIe CIyYan penieH s CUMIUIEKCHBIM METOIOM;

- TAOMMYHBIA CHMILICKC-METOI;

- METOJ] HCKyCCTBEeHHOTO Oaszuca (M-meron).

3a/1aya LEeJI0YUCIEHHOT0 IPOrpaMMHUPOBAHUS
PaccmarpuBaeMbie BOTIPOCHL:
- merox ['omopu.

Teopust IBOWCTBEHHOCTH
PaccMarpuBaeMble BOIIPOCHL:
- OCHOBHBIE TEOPEMBI JBOHCTBEHHOCTH.

TpancnoprtHas 3agaua (T3)

PaccmaTpuBaemble BOTIPOCH:

- METO/IBI OTIPE/ICIIEHHS JOIYCTUMOTO 0a3uCHOTO penieHus (onopHoro miana) T3;

- 3aKpbITast U OTKphITas 13;

- METOJ NNOTEHLMAJIOB perieHus 13;

- 3aJ1a4d TPAHCIIOPTHOTO THIIA: pacupeaenuTensHas T3, 3a1a4a o Ha3HAUEHUSIX, 3a/ja9a KOMMHUBOSDKEPa

3anaua HeMMHEWHOro nmporpammupoBanus (3HIT)
PaccmarpuBaemble BOIPOCHL:

- KJIACCHYECKUE METOABI ONTUMU3AINY;

- BBINTYKJIbIE (DYHKIIMM U UX CBOWCTBA;

- 3a/1a4a BBITyKIIoro mporpamvupoBanust (3BII) u eé cpoiicTra.

Teopema Kyna-Takkepa o ceaJioBOM TOUKE
PaCCManI/IBaGMHC BOIIPOCHI:
- IPUHIUIT MUHUMAKCA.

10

[Tpubnmxénnnie MeTozs! perienus 3BI1
PaccmarpuBaemble BOIPOCHI:

- TPaJIUEHTHBIN METOI;

- METOA NPOCKUHHU I'PaIUCHTA.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

/o

HanmenoBanwue mabopaTopHbIx paboT / KpaTKoe coepKaHue

I'eomerpuueckuii meton pemenus 3JII1 (vacts 1)
B PE3YIbTATC BBINIOJHCHUSA na6opaTopH0ﬁ pa6OTI)I CTYACHT NOJY4acT HAaBbIKU T'€OMETPHUICCKOI'O
npencTaBieHus 0 MHOXecTBe pernennid 3JII1.




HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

I'eomerpuueckuii Mmeton pemenus 3JII1 (qacts 2)
B PE3YIbTATC BBINIOJIHCHUSA na60paTopH017I pa6OTI)I CTYACHT OCBAaMBACT IpaBujia OIMPCACIICHUA
OINTUMAJIBHOTO PCHICHUA 3JII1 TCOMETPHUUICCKUM METOAOM.

Cumruiekc-MeTo/| peteH s 3a1a4u JIMHEHHOT0 MPOorpaMMUpOBaHust (4acTh 1)
B PE3YIbTATC BBINIOJTHCHUSA na60paT0pH0171 pa60Tm CTYACHT OCBAMBACT TCXHOJIOTHUIO U aJITOPUTM
CHUMIIJICKC- ME€TOIA.

Cumiiekc-MeTo/| pelueHusl 3a1a4y JINHEHHOr0 IPOrpaMMHUpPOBaHUsl (4acTh 2)
B pesynpraTte BRIIOTHEHUS Ta00paTOPHOIT pabOTHI CTYJSHT MOIYYaeT MPEICTABICHIE O PA3INIHBIX
BapuaHTax pemeHus3JII1.

TabmuuHbIil cuMIUIEKC-MeTo I (JacTh 1)
B xone BbInonHeHNs 1a00paTOpHON paboThl CTYJEHT MPUOOPETAET HABBIKHU MTPE0Opa30BaHMsI UCXOAHBIX
JAHHBIX B TaOJIMYHBINA BUJ.

TaGnuuHbIi CUMIUIEKC-METO/ (4acTh 2)
B xope BemonHeHNs 1a00paTOPHOM PabOTHI CTYIACHT OCBaUBacT 0COOCHHOCTH O(OPMIICHHS PEIICHUS B
BHUIC CUMIIJIICKC — Ta6J'II/II_[LI.

JIBOMCTBEHHBII CUMILIEKC-METO/] (4acThb 1)
[Tpu BeIMOTHEHUS 1a00PaTOPHON pabOTHI OCBAMBAET METOJIbI TIOCTPOCHHUS] SKOHOMUKO — MaTEMaTHYECKUX
MOJEJIEH Ha IpUMeEpe ABOMCTBEHHBIX 3aau.

JIBOWCTBEHHBIN CUMILIIEKC-METO/ (4acTh 2)
B nporuecce BbinomHeHust 1abopaTopHOi paboThl cTyaeHT nprodperaeT HaBbiku pemenus 3JII1 myrem
nepexozia OT UCXOAHOM 3a7jaul K JBOMCTBEHHOM.

TpancnopTtHas 3anaya. J[pyrue 3agaun TpaHCIOPTHOTO TUTA (YacTh 1)
B PE3YIbTATC BBINIOJTHCHUSA na60paT0pH0f/'I pa6OTbI CTYACHT OCBAMWBACT aJITOPUTM METO/Ja NOTCHIINAJIOB
peLIeHUs TPAHCIIOPTHI 3aJauH.

10

TpancnoprtHas 3a1a4a. J[pyrue 3agauu TpaHCIIOPTHOTO THIIA (YacTh 2)
B xoxe BeImoaHeHNs 1a60pPaTOPHON OCBaUBAIOTCS BApUAHTHI 0000IIEHNS TPAHCTIOPTHOMN 3a1a4u JJIst
peuicHus ooiee HIUPOKOTO KJIacca 3ajad.

11

3aaya 0 Ha3HAYEHUAX (4acThb 1)
B PE3YIbTATC BBINIOJHCHUSA na60paT0pH0f/'I pa6OTbI CTYACHT U3y4acT 0COOEHHOCTHU METOAa IIOTCHIIMAJIIOB
JUIA peIICHU: 3a/1a4 O Ha3HAYCHUAX.

12

3aaya 0 Ha3HAYEHUSAX (4acThb 2)
B xone BeimonHeHUs 1a00paTOPHOI OCBaMBAIOTCS BAPHAHTHI 0000IIEHUS 3a/1a4M O HA3HAUYEHHUX IS
peuicHus ooiee HIUPOKOTO KJIacca 3ajay.

13

I'paguenTHbIit MeTOA MUHUMU3AIMH (DYHKIIUHA MHOTHX MTEPEMEHHBIX (4acTh 1)
B pe3ynbrare BeIMOTHEHHUS 1a00paTOPHOH pabOTHI CTYACHT MPUOOPETACT HABBIKA YHUCIICHHOTO PETICHISI
ONTUMM3ALMOHHBIX 3aa4.

14

['paarieHTHBIN METOA MUHUMU3AINN (QYHKIIUH MHOTHX MTEPEMEHHBIX (4acTh 2)
B pesynbTate BhITOIHEHHS 1a00PATOPHON paboThl CTYEHT NMPHOOPETAeT HAaBBIKK TPOTPAMMHOM
peajim3auu peuIeHus ONITUMU3allMOHHBIX 3a/1a4.

15

Menoa npoeKIuy rpaJleHTa peleHus 3a/1a4 Ha YCIOBHBIN 3KTpeMyM (4JacTh 1)
B pesynbrare BeIMOTHEHHS Ta00PaTOPHON pabOTHI CTYACHT MPUOOPETACT HABBIKK YHCIECHHOTO PEIICHUS
3aj1a4 YCJIOBHOM ONTUMHU3AIUH.

16

Menoa npoekium rpajiueHTa peieHus 3a/1a4 Ha yCIOBHBIA AKTPEMYM (4acTh 2)
B pesynbTate BRIIIOIHEHHS 1a00PAaTOPHON paboThl CTYIEHT NMPHOOPETaeT HABBIKK TPOTPAMMHOM
peajim3anuu peuIeHus 3a/ia4 IMMOUCKa YCIIOBHOT'O 9KCTpEMYyMa.

4.3. CamocTosiTenpHas paboTa 00yJarommxcsl.




No .
Bun camocrosiTensHO#M paboThI

/1

1 |PaGora c y4eOHOU TUTEpaTypOi.

2 |PabGora ¢ TEeKIMOHHBIM MaTEPHUATIOM.

3 |lloaroroBka k 1a00paTOPHBIM paboTaM.

4 | IloarotoBka K NpOMEKYTOYHOW aTTECTALIUU.

5 | [loaroroBka K TeKyliemy KOHTPOJIIO.

5. Ilepedenb wu3gaHUM, KOTOPBIE PEKOMEHIYETCS MCHOJIb30BATh IPHU

OCBOCHUHU JUCHUILUIMHBI (MOIYJIA).
Ne | bubmmorpaduyeckoe

Mecto nocryna

n/n OIIMCaHHE

1 Cyxapes, A. T https://urait.ru/viewer/metody-optimizacii-5078 1 8#page/1 (nata
Mertos! onTrMu3amnuy | oOpamenus: 24.06.2025)
: Y4eOHUK U

NPAaKTUKYM IS
OakanaBpuaTa u
maructpatypsl / A. T
Cyxapes, A. B.
Tumoxos, B. B.
®enopoB. — 3-¢ u3.,
UCTIp. U JI0M. —
Mocksa :
W3narenscrBo FOpaiiT,
2022. — 367 c. —
(bakanaBp u marucrtp.
AKaZeMUYEeCKUN KypC).
— ISBN 978-5-9916-
3859-3. — Tekcr :
AIIEKTPOHHBIH //
OO6pazoBarenpHas
miatdopma Opaitt
[caiiT].

2 Kpyrukos, B. H. https://e.lanbook.com/book/134330 (nata obpamenus: 03.04.2025).
3agaun o

ONITUMHU3AIMH: TEOPHS,
pUMEpPHI U 3aa4H :
yuebHoe nocobue / B.
H. Kpyrukos, E. C.
UYepnosa. — KemepoBo
: KemI'V, 2018. — 112
c.— ISBN 978-5-




8353-2397-5. — Tekcr
: DIEKTPOHHBIN // JIaHb
. DJIIEKTPOHHO-
OMOIMOTEYHAS
cucTeMa.

Edumos P.A., UBanoBa
A.Tl. 3agauu
TPAHCIIOPTHOTO THIIA:
YuebHoe mocodue 1mo
JUCIUTIIINHE
«MaremMaruueckoe
MOJICTTUPOBAHUEY. —
M.: PYT (MUUT),
Snyc-K, 2023. - 112 c.

https://www.elibrary.ru/download/elibrary 54250422 84736916.pdf

MeToapl ONTUMHU3AINH.
HauansHslii kype.
Yactp 2. CuMIniekc-
METOJ 1 CME)KHBIC
BOITPOCHI, JIEMEHTHI
TEOpUHU
JIBOMCTBEHHOCTH,
MHOTOKpH-TE€pUaIbHas
ontumuzanus. Kypce
JIEKIAM 110
JUcIUIUInHE «MeToabI
OTNITHMH3AIIAI
(yue0.moco0). - M.:
MMMUT, 2006. — 104 c.

https://www.elibrary.ru/download/elibrary 54151603 67769906.pdf

ITerpycesuy, . A.
Bsenenue B
MaTeMaTHYECKOe
MOJIEJTUPOBAHUE U
AITOPUTMBI
KJIaCCU(UKALINY :
yuebHoe nocobue / /1.
A. IlerpyceBuu. —
Mocksa : PTY
MUPDA, 2024. — 91
c.— ISBN 978-5-
7339-2317-8.

https://e.lanbook.com/book/448934 (mata obpamenus: 08.04.2025)

HUccnenosanue
onepanuii B )KOHOMHUKE
: Y4eOHHK 111 BY30B /
nox penakuueit H. 1.
Kpemepa. — 4-e uzn.,

https://urait.ru/bcode/510512 (nara obpamienus: 08.04.2025).




nepepab. u jgomn. —
Mockaa :

N3 natenscrBo FOpaiir,
2023. — 414 c. —
(Beicmiee
obpaszoBaHue). —
ISBN 978-5-534-
12800-0. - Tekcr :

ANEKTPOHHBIN

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIC MOTYT HCIOJIb30BAThCS IPHU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

- Hayuno-texunueckas 6uonunorexka PYT (MUUT) (http://library.miit.ru);

- HWudopmanmonnsiii mnopran Hayunas snexkTpoHHas OuOiHMOTEKa
eLIBRARY.RU (www:.elibrary.ru );

- O0pazoBarenpHas mwiaTdopma «HOpaiit» (https://urait.ru/);

- DJEeKTpOHHO-OMOJIMOTEYHass ~ CUCTeMa  u3aarenbcTtBa  «JlaHby
(http://e.lanbook.com/);

- DnexkTpoHHO-0MOmMoTeuHas cuctema ibooks.ru (http://ibooks.ru/).

- HHTEepHET-YHUBEPCHUTET UH(OPMAITMOHHBIX TEXHOJIOTHA
(http://www.intuit.ru/).

7. llepedyeHb JNHIICH3UOHHOTO U  CBOOOJHO  PaACHPOCTPAHSIEMOTO
MPOrpaMMHOTO OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOMMOTO ISl OCBOCHMSI TUCIUTLTUHBI (MOYJIs).

- OnepaunonHas cucremMa Windows;
- Microsoft Office;

- MS Teams;

- IlouCKOBBIE CUCTEMBI.

8. OmnucaHue MaTepUaIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOU IS
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILTMHE (MOIYIIIO).

Jlnst mpoBeneHUs 3aHSATUN JICKIIMOHHOTO THMA TPeOyIOTCS ayauTOPHH,
OCHAIIICHHBIE KOMMBIOTEPHON TEXHUKOW W HaboOpamMu JIEMOHCTPAIMOHHOTO
000py10BaHUSI.

Jiist 1abopaTOpHBIX 3aHATUN — HATMYHE TIEPCOHATBHBIX KOMITBIOTEPOB.

9. ®opma POMEKYTOUHOM ATTECTALINU:



DK3ameH B 5 ceMecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OrneHOYHBIE MaTEepPUANTBI, TPUMEHSEMBIE TIPU TIPOBEICHUH TPOMEKYTOTHOM
aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktomM PYT (MUUT).



ABTODBI:

CTapIIUi pernoaBarenb KaQeapsol
«udpoBbie TEXHOTOTHH YIPABICHUS
TPAaHCHOPTHBIMU MPOLECCAMI)

CoryiacoBaHo:

3aenyrommii kadeapoi LITYTII

[Ipencenarens yueOHO-METOIUUYECKOM
KOMUCCHUU

B.I1. ITocBaackuit

B.E. HyroBnu

H.A. AunpusiHoBa



