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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enbro ocBOEHUS yUeOHOU NUCHUIUIMHBI "MeToIbl ONTUMU3AMU " SBIISAETCS
YCBOEHHE OCHOB pa3pabOTKHU U NMpUMeHeHUs: MeTofoB cucteM MU npu pemenun
NPUKJIAJAHBIX 3a7a4 00pa0OTKu MHGOPMAIMK U ONTHUMAIBHOTO YIPAaBJICHHS, a
Takke (OpMUpPOBAHUE y O0yYAIOUIUXCS KOMIIETCHLIUM B 00JIACTU MOCTPOCHUS U
¢ynkuonupoBanus cucreM WU, MeTonoB ONTHUMANbHOTO MPEICTABICHUS U
00paOOTKM 3HAHWH B ITHUX CHUCTEMaxX, METOJOB U QJITOPUTMOB O0pabOTKH
uH(GOPMaIIMU U ONITUMAIBHOTO YIIPaBICHHUS.

JlucuunnuHa mnpeaHa3HaueHa Juis  (GOpPMHUpOBAHHUS M 3aKpEIUICHUS Y
oOyyJarommxcsi KOMIETEHIUN, HEOOXOJIMMBIX Il PEIICHUsS  CIETYIOUIUX
npo¢ecCUOHATIBHBIX 3a7a4 (B paMKaxX MPOEKTHOU JEATEIbHOCTH):

- IlpoBepka peanuzanuu 3ampocoB Ha U3MEHeHue (Bepudukanus) B
COOTBETCTBHHM C MMOJTYYEHHBIM IIAHOM;

- OOecneueHne kadectBa B mpoekrax B ooOsactu UT B cooTBETCTBUU C
YCTaHOBJICHHBIMU PETJIAMEHTAMH;

- Opranuszanus NpUEMO-CAATOYHBIX WCHBITAHMNA (Bajduaamus) B MPOEKTAX
MaJIOro0 W CpEeIHEro ypoBHs ciloxkHocTh B obmactu UT B coorBercTBUM C
YCTaHOBJICHHBIMU PETJIAMEHTaMU.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO JUCHUILIIMHE (MOIYJIIO).

Ilepeuenb GopmMuUpyeMBIX pe3yJbTaTOB OCBOSHUSI 00pa3oBaTEIbHOU
mporpamMmbl (KOMIIETEHIIUI) B PE3yJIbTaTe 00yUeHHUs M0 AUCIUILTUHE (MOIYIIIO):

OIIK-1 - CnocoOeH npuMEHSTh €CTECTBEHHOHAYYHbIE U OOUIEMH)KEHEPHbIE
3HaHUA, METOAbl MATEMAaTUYECKOTO aHAIHM3a U MOJICITHPOBAHHUS, TCOPETUIECKOTO
HKCIIEPUMEHTAILHOTO UCCIIeI0OBAaHUS B TPOGECCHOHATBLHON ACSITEbHOCTH;

YK-1 - CriocobeH OoCylIeCTBIATh MOWUCK, KPUTHYECKUM aHallu3 U CUHTE3
uH(pOpMAaIH, TPUMEHSITH CHCTEMHBIH MOAXO0/ JI PEIISHUS MOCTAaBICHHBIX 3a/1a4;

YK-2 - CniocobeH ompenensats KpyT 3a/lad B paMKaxX MOCTaBJICHHOM LIETU U
BBIOMpATh ONTUMAJbHBIE CIOCOOBI WX PEIICHUS, HCXOIS W3 JACHCTBYIOUIUX
MIPaBOBBIX HOPM, UMEIOIIHUXCS PECYPCOB M OTPaHUICHU.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPENoJaraeT, 4YTo Mo ero pe3yJibTatam
oOyyaroruiicst Oyier:

3HaTh:
- KJIacCU(PUKAIMIO ONTHMH3AIMOHHBIX TTPOOJIEM.
- METOJIbI PEIICHUS 33/1a4 BBITYKJIOTO U JIMHEWHOTO MTPOTrPaMMUPOBAHMUS.



- KIIaCCHYCCKHUE MCTOJbI PCIICHUA 3ada4 663YCJIOBHOﬁ OIITUMMH3AIINH, KaK
MCTO/ ITOKOOPANHATHOI'O CITYCKa, I'PAAUCHTHBIC MCTOAbI U MCTO HreroTona.

YMmers:

- (OopMyIUPOBAaTh ONTHMH3AIMOHHBIE TPOOJIEMBI W TOIOUPATh METOA X
pelieHus.

- pemaTh ONTHMM3AlMOHHBIC 3aJlay, HCIOJb3YI0 HEOOXOJMMbBIC YCIOBHS
ontuManbHocTH KyHa-Takkepa wnu JlarpaneBy TEOpHIO TBOWCTBEHHOCTH.

- IPUMEHSTh CUMIUIEKC-METOJI U €ro MOJU(UKAIIMU MPU PEIICHUH 3aJad
JMHEWUHOTO MPOrpaMMUPOBAHHUS

Baanern:

- METOJ0JIOTUEH MPOBEPKU aJCKBATHOCTH IMOCTPOEHHBIX MaTeMaTHYECKUX
MOJICIEl M TOYHOCTH PEIICHHWH, IMOJyYeHHBIX Ha OCHOBE BBIYMCIUTEIBHBIX
poLEeayp.

- TIPEJCTaBIICHHEM O MPUMEHEHHH METOJI0OB PEIICHHS ONTHUMH3AIIMOHHBIX
3a/1a4 OJTHOTO KJIacca MPH PEIICHUH ONTHUMHU3AIMOHHBIX 3a7a4 IPYyTroro Kjacca.

- MPEJCTABICHUEM O BbIOOpE HauboJiee MOAXOIAINIUX METOJ0B PEIICHUs
3a/1a4 YCJIOBHOM U O€3yCIOBHON ONTUMHU3AIIUUA OOIIErO BUA.

3. O6beM AUCIUTLIUHBI (MOTYJIs).
3.1. O6mias TpyI0EMKOCTb JTUCHHUILUIMHBI (MOTYJIS ).

OO0mast TPYJIOEMKOCTh AUCIHUIIIUHBI (Momayisi) coctaBisier 3 3.e. (108
aKaJeMMYECKUX Jaca(oB).

3.2. O6bem pguctuIuMHbBl (MOAyJsi) B (opMe KOHTAaKTHOW paboTh
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU U (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3alii 00pa30BaTEIbHON MPOTPaMMbI Ha MHBIX YCIIOBHSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tur yaeOHBIX 3aHITHI
Bcero | Cemectp Ned

KonrakTHas paboTa Ipu npoBeleHUN y4eOHBIX 3aHATHI (BCEro): 48 48
B ToMm uncne:

3aHATUA JEKIMOHHOTO TUIIA 16 16
3aHATHS CEMUHAPCKOTO THUIA 32 32

3.3. O0beM auCHUIUIMHBL (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyuarommxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYaromUXcs C
Mearorn4ecKuMH pabOTHUKAMH U (WJIH ) JIMIIAMHU, TIPUBIIEKAEMbIMH K peaTH3aIiu




o0pa3oBaTeNbHOW MpPOrpaMMbl HAa HHBIX YCJIOBUSIX, NPU  MPOBEACHUU
MIPOMEKYTOYHOM aTTecTallu cocTaBiisieT 60 akaeMrUuecKuX yaca (OB).

3.4. Ilpu 0Oy4eHnu 1o HHANBUAYAIBHOMY Y4eOHOMY IIaHY, B TOM YHCIIE IIPH
YCKOPEHHOM O00Y4YE€HHMH, 00BEeM JTHUCHMILUIMHBI (MOYJISI) MOXKET OBITh pealrn30BaH
MOJTHOCTHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarommxcs, a Takxke B hopme
KOHTAKTHON pabOThl 00YyYaroOIIMXCS C MeJarorndyecKuMu paboTHUKaMU U (WJIH)
JUIIAMH, TIPUBJIEKaeMbIMH K pealiu3allii 00pa30BaTeIbHON MPOTrpaMMbl Ha WHBIX
YCIIOBUSIX, TP MPOBEICHUU POMEKYTOUHOU aTTECTALIUH.

4. ConeprkaHue JUCIUTUIMHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJepIKaHUE

1 |Tema 1. 3amauu onTUMHU3ALUA

PaccmaTtpuBaeMble BOIIPOCHI:

- [locranoBka 3a/1a4 Ki1accu(UKaIMU, PErPECCUH, IPOTHO3UPOBAHUS M PAH)KUPOBAHHS.

- COBpCMeHHI)Ie MECTOObI peH_IeHI/IH 3aaa4 paCHO3HaBaHI/I§I 06pa303. PeKOMeHZ[aTeJ'H)HLIe CHUCTCMBI.

2 |Tewma 2. JIuneiiHoe IpOrpaMMHUPOBAHHE
PaccmaTprBaemble BOTIPOCHI:

- [locTanoBKa 331241 IMHEHHOTO MPOTrPAMMHPOBAHUSL.
- I'paduaeckuit MmeTon penieHus.

- CHMIIIIEKC-METO/] M €T0 MOAN(PHUKALINH.

3 |Tema 3. Teopust ABONCTBEHHOCTHU B JINHEHHOM ITPOrpaMMHUPOBAHUHT
PaccmarpuBaembie BOIPOCHL:

- JIBoiicTBEHHAas 3a/1aua JUHEUHOTO MTPOrpaMMUPOBAHUS.

- IlepBas u BTOpas TeOpEMbI JBOUCTBEHHOCTH.

- DKOHOMHYECKasi HHTEPIIPETalus TBOHCTBEHHBIX TEPEMEHHBIX.

4 |Tema 4. HenuneltHOe MpOrpaMMHUPOBAHHE
PaccMaTprBaeMble BOTIPOCHI:

- [ocTaHoBKa 3a/1a41 HEMHEWHOTO IPOTPAMMHPOBAHUSI.
- Meton MHOxuTenet Jlarpanxa.

- Ycnosust Kyna-Takkepa.

5 |Tema 5. Meroapl 6€3yCIOBHON ONTUMHU3ALINN
PaccmarpuBaembie BOIPOCHL:

- MCTOIL TIIOKOOPANHATHOT'O CITyCKa.

- rpaﬂI/IeHTHLIC METOABbI.

- Meton HrroToHa.

6 |Tema 6. Brimykitoe mporpaMMHpOBaHUE
PaccmarpuBaembie BOIPOCHL:

- OCHOBHBIE CBOWCTBA BBIMYKIIBIX (PYHKIHI N MHOYKECTB.

- MeTO}lBI peUICHUA 3a4a49 BBIITYKJIOTO ITPpOrpaMMHUpPOBAHUS.
- HpI/IMCHeHI/Ie B OKOHOMHUKE U TCXHUKCE.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

Tema 7. MHOrokpuTepraabHas ONTUMU3ALUA
PaccmarpuBaembie BOIIPOCHL:

- IloctanoBka 3aJa4yu MHOFOKpI/ITepPIaHLHOﬁ OIITUMU3AlUU.
- MeTtoapl CBEPTKU KPUTEPUEB.

- HapeTO-OHTI/IMaHLHLIe peuicHu.

Tema 8. UnciieHHble METOILI OIITUMHU3AIHNA
PaccmarprBaeMbie BOTIPOCHI:

- Metoapb! citydalfHOro IOUCKaA.

- ['eneTnueckue anropuTMEIL.

- Metoap! post 4acTul

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKOC COACPIKAHNC

Tewma 1. Pemenne 3ana4 TMHEHHOTO IPOrPAMMHUPOBAHKS TPAQUUESCKIM METOJIOM
PaccmaTrpuBaeMble BOIIPOCHI:

- [octpoenue rpahukoB orpaHUYECHHH.

- HaxosxneHne onTuManbHOTO PeIeHus.

Tema 2. [IpumeHeHne cUMILIIEKC-METO/Ia ISl pELIeHMs 3a/1a4 JINHEHHOTO

IporpaMMHUpPOBAHUS

PaccmaTrpuBaeMble BOIIPOCHI:

- [ocTpoenue cumiiekc-TabIuilL.

- TepanoHHBII IpoLecC CUMILIEKC-METOAA.

Tema 3. Pemenue 3aJ1a4 JUHEHHOTO nporpaMMHupoOBaHusd € UCITOJIB30BAHUCM MCTO1a

HCKYCCTBEHHOI0 Oa3uca

PaCCManI/IBaeMBIe BOIPOCHI:

- BBGJ_'[CHI/IC HNCKYCCTBCHHBIX IIEPEMECHHBIX.

- Pemmrenue 3a4a4 ¢ OrpaHUYCHUAMU TUIIA PABCHCTB.

Tewma 4. [TocTpoeHne 1BOWCTBEHHOM 3a/1a4d U aHAJIU3 €€ PEIICHUS
PaccmarpuBaembie BOIPOCHL:

- ®opMyIMpOBKa ABOUCTBEHHON 3a1auu.

- AHanmu3 B3aMMOCBS3U MPSIMOH U IBOMCTBEHHOH 3a7ad.

Tewma 5. Pemrenne 3aga4 HEMMHEHHOTO TPOrPAMMUPOBAHUS METOIOM MHOXKHUTEJIEH
Jlarpanxa

PaCCManHBaGMLIC BOIPOCHI:

- [loctpoenne pynxmn Jlarpamka.

- HaXO)K,HeHI/Ie CTallMOHAPHBIX TOYCK.

Tema 6. [Ipumenenue ycnosuii Kyna-Takkepa /i pemieHus 3aa4 yCIOBHOU

OIITUMH3 AN

PaccmarpuBaembie BOIPOCHI:

- ®opmynuposka ycnosuil Kyna-Takkepa.
- Pemenue 3anau ¢ orpaHUYeHUSIMU.

Tema 7. Pemrenue 3aau 6€3ycioBHONW ONTUMU3AIMHA METO/IOM IOKOOPIAUHATHOTO CIIyCKa

PaccmarpuBaeMble BOIpOCHI:
- AIropuT™M NOKOOPAMHATHOIO CITyCKa.
- IIpumeps! pewienus 3aaad.




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

Tema 8. HpI/IMeHeHI/IG TpaAUCHTHBIX METOJ0B IJId PCIICHHUA 3a4a4 OIITUMHU3alluN
PaccmarpuBaembie BOIIPOCHL:

- I'pagueHTHBIH CIyCK € TOCTOSHHBIM LIIATOM.

- Metoa HauCKOPEHIIETo CIIycKa.

Tema 9. Pemrenue 3agay ontuMusanuu MmetogoM HerotoHna
PaccmarprBaeMbie BOTIPOCHI:

- AnroputM Merona HetotoHa.

- [IpuMepsl pelieHus 3aaad.

10

Tema 10. Pemenue 3a1a4 BBITYKI0IO IPOrPaMMUPOBAHUS
PaccmarpuBaembie BOIIPOCHL:

- IloctanoBka 3aJa4M BBIIIYKJIOTO MTPOrpaMMUPOBAHUA.

- MGTOZ[I)I peuicHus.

11

Tema 11. AHanu3 v uHTEpIpETALMS PE3YJIFTATOB MHOTOKPUTEPUATIbHOM ONTUMH3ALUN
PaccmaTprBaemble BOTIPOCHI:

- IToctpoenue muoxectBa [lapeto.

- Bei6op onTHMaNbHOTO peneHus.

12

Tema 12. [IpumMeHeHne METOI0OB CBEPTKHU KPUTEPUEB ISl pELICHUS

MHOT'OKpHUTCPHUAJIbHBIX 3a/la4
PaccmaTrpuBaeMble BOIIPOCHI:

- MeTon B3BELLIEHHON CyMMBI.

- MeTon naeanbHON TOUKH.

13

Tema 13. Pemenue 3a1a4 ONTUMU3ALUU C UCTIOIb30BAHUEM M€HETUUYECKUX AJITOPUTMOB
PaCCManI/IBaeMBIe BOIPOCHI:

- OCHOBHEIE ATaIlbl TEHETHICCKOTO ajropurMma.

- [Ipumepsl pewieHus 3aaay.

14

Tema 14. HpI/IMeHeHI/Ie METOHOB pOAg YaCTUI IJIA pCIICHUS 3a/1a4 OIITUMHU3 AN
PaccmarpuBaembie BOIPOCHL:

- ATOPUTM POS YaCTHIL.

- IIpumeps! pelienus 3aaau.

15

Tema 15. Pemenre 3a1a4 ONTUMHU3ALMKU C OTPAHUYCHUSIMA
PaccmarprBaeMble BOIIPOCHI:

- Metonp! mTpadHBIX QYHKIHIA.

- MeTonp! OapbepHBIX (yHKIHHA.

16

Tema 16. AHanmu3 u CpaBHCHHC PA3JIMYHBIX METOA0B ONITUMHU3AINU HA TPAKTUICCKUX
puMepax

PaccmarpuBaembie BOIPOCHL:

- CpaBHenue 3G PEeKTUBHOCTH METOJIOB.

- Beibop MeTo1a a1t KOHKPETHOH 3a7aun.

4.3. CamocrosiTenbHas paboTa 00y4aroImmXCs.

/o

Bun camocrosTensHO# paboThI

PaGora ¢ yuebHoit nuTeparypoit

VYyactue B oOHJIaliH-KOH(PEPEHIUAX U MacTep-Kilaccax

[Touck anropuTMOB 00pabOTKU JAHHBIX B OTKPBITHIX HICTOYHHKAX

Bl W N -

IIoarororka k HpOMC)KyTO‘-IHOﬁ aTTeCTaluu.




5 | IloaroroBka K TE€KyIIeMy KOHTPOJIIO.

5. Ilepeuenr wu3naHui, KOTOpPHIE PEKOMEHIYETCS HCHOJIb30BATh IPHU

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).
Ne
n/n
1 [{yxanoBa, H. V1. MeTobl onTUMHU3aIUy : yaeOHOE https://e.lanbook.com/book/439748
noco6ue / H. U. llykanona, I'. B. OBeukun. — Psi3anb
: PITPTY, 2024. — 160 c. — ISBN 978-5-7722-0418-
4.

2 IOpuna, T. A. CoBpeMeHHBIEC METOIbI ONITUMU3aIHK : | https://e.lanbook.com/book/479141
yueOHo-MeToudeckoe nmocodbue / T. A. FOpuna. —
Owmck : CubA /1N, 2025. — 57 c.

bubnuorpaduueckoe onucanue MecTto gocryna

6. IlepeuyeHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BAaThCS TIPH
OCBOCHMH JTUCUUTLTUHBI (MOIYJIs).

http://library.miit.ru - snekrpoHHO-OMOIMOTeYHass cucTemMa HaydHo-
TexHuueckout ondnmuoreku MUUT

https://e.lanbook.com - snekTponHO-0MOIMOTEYHAs crucTeMa JIaHb

/. llepedyeHb JNHIEH3UOHHOTO U  CBOOOJHO  PacCHpPOCTPAHSIEMOIO
MPOrpaMMHOT0 OOecCredeHusi, B TOM YHCJIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHUSI TUCIUTUTUHBI (MOYJIs).

MicrosoftOffice
oubnuorexu Python

8. OmmcaHue MarepuaJbHO-TEXHUYECKOW 0a3pl, HEOOXOJAMMOM IS
OCYIIECTBJICHHUSI 00pa30BaTEILHOTO MPOIEcca MO AUCIUTITHHE (MOJIYIIO).

Kommnsrotep npenonasarens
KommrbroTepsl CTyA€HTOB

DKpaH JJIsl MPOEKTOPa, MapKepHas J10CKa,
[IpoekTop

9. ®opMa NpoMeKyTOUHOW aTTECTAIUU:

DK3aMeH B 4 cemecTpe.

10. OtieHOUYHBIE MaTEpUATTBI.



OueHouHbIE MaTepUalibl, TPUMEHSEMbIE TTPU MPOBEICHUN MPOMEKYTOUHON

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

3aMECTHUTEIb JUPEKTOPA

CoracoBaHo:

Jupexktop

PykoBoautens oOpazoBaTeabHOM
IPOrpaMMBbl

[Ipencenarens yueOHO-METOUUECKOM
KOMHCCHU

b.B. UronsHuKOB

J1.B. I[TapunoB

O.b. IIponeBuu

J1.B. ITapunos



