degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: OmnutaiiH-MeTOobl B MALTMHHOM O0y4YeHHH
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

[Iporpammy cocrtaBui: H.A. llyukun, xanz. ¢pu3.-MaT. HayK, JOLEHT

[Iporpamma obcyxieHa Ha 3acefjannd Kadeapbl MaTeMaTuieckux ocHOB ynpasienus 03.04.2025



AHHOTANMA

B kypce paccmarpuBaroTCs KIIOYEBBIE IIOHSATHS W COBPEMEHHBIE MAaTeMaTH4eCKUE METOIbl TEOpUH
OHJIAMH-MAIIMHHOTO OOYYEeHMS, a TaKKe MX MPHIOKEHHS AJS MPOTHO3UPOBAHMS B Pa3IMUYHBIX 00MacTIX
Hayku. XapakTepHas uepra JaHHOIO II0AXOJa — OTCYTCTBHE IPENAIONOKEHUS O CYyLIECTBOBAHUU
CTOXAaCTUYECKUX MEXaHU3MOB, T€HEPUPYIOUIUX JAHHBIE. BMECTO 3TOro paccMaTrpuBarOTCs KOHKYpPHUPYIOIINE
KJIaCcChl METOZIOB IIPOTHO3MPOBAHUS, HA OCHOBAHUU KOTOPBIX CTPOUTCS ONTUMAJIbHBIM METOlH, KOTOPBIH
MPOTHO3UPYET HE XyXKe, 4eM 000 MeToJ M3 3aJaHHoro kiacca. llepBas yacTe Kypca cCOOepX HT 0030p
OCHOBHBIX IIOHATUH M KJACCHYECKUX anroputmoB JlumicroyHa u Bapmyra, BoBka, @poiinna u [lanumpe.
[lomydyeHbl OLEHKM perpera 3THUX aldropuTMoB. [IpuBeneHbI Takke WX MNPWIOKEHUS I IOCTPOCHHA
anroputMa OyctuHra AdaBoost u yHuBepcambpHOoro mnoptdens (puHaHCOBBIX HWHCTpyMeHTOB) Kogepa.
[Ipencrasnena Teopust npecka3aHusl B YCIOBHUIX HEMOJHOW HH(POpMAaLIKU.

B BTOpOM 4YacTM wu3MAra€Tcs TEOPUS OHJIANH-BBIIYKJIOW ONTUMH3ALUK - AJTOPUTMBI CIIEAOBaHUS 3a
PEryJIApU30BaHHBIM JINJEPOM, AJITOPUTMBI OHJIAHH-TPAANEHTHOIO CITyCKa M OHJIAMH-36pKaJIBHOTO CIycka. B
TpeThel 4acTu Teopus NpeAcKa3aHUs WHAMBUIYAIbHBIX IOCIENI0BATEIbHOCTEN UCXOA0B paccMaTpuBacICcs B
cBeTe TeopuH Wrp. /[okazaHa MUHUMAaKCHas TEOpEMa M M3y4arOTCsl Pa3IMYHbIE BHJIBI PABHOBECHS B UIPAX C
nonHoH uHpopmanueii. [IpuBoASTCS aaropuT™MBI MOCTPOSHUS KanOpyeMbix 1o JleiBuny npenckazanuii. J{ns
YCHELIHOTO OCBOCHHSI Kypca CIIyILATEeNIO JKeIaTeJIbHO 3HaTh OCHOBHBIE pa3/ieibl 00IIeH TEOpUH allrOPUTMOB U
o0naaThe 37€MEHTAPHBIMU 3HAHUSAMH B 00J1aCTH TEOPUU BEPOSITHOCTEH.

1. lean u 3apa4n

Henb 1ucUMNIMHBI
N3y4yeHne 0CHOBHBIX HOHATHUN U METOJ0B OHJIAIIH-METOJI0B B MAIIMHHOM O0Yy4EHHH.

3axauu QUCHUNIHHBI
- OCBOGHHE CTYJICHTaMHU 0a30BBIX 3HAHUI B 00JIACTH MALTMHHOTO O0YYEHHS;
- IPUOOpETEHNE TEOPETUIECKIX 3HAHMH B 00JIACTH 0aileCOBCKON TEOPHUH MAITUHHOTO 00yUYEeHYS;
- OKa3aHME KOHCYJIBTAIMH 1 IOMOIIM CTY/ICHTAM B PEILICHUH TEOPETUUCCKHUX U MMPAKTHYECKUX 3a/1a4.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YyuuteiBaeT B cBOEH COITMATBLHON u
poheCCUOHATBHON JEATENBHOCTH HHTEPECHI, 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIOYas KPUTHUYECKUE) JIIONEH, C
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA

YK-3 CriocoGeH opraHu30BbIBaTh H PYKOBOJTUTH
paboToil KoMaHbI, BEIpadaTeIBas KOMaHIHYIO
CTpATeTuIo I JOCTHKEHUS TOCTABIECHHOMN

Hem VYK-3.3 CnocobeH npeaBuieTb pe3yiabTaTbl (MOCIEICTBHA)
KaK JINYHBIX, TAK ¥ KOJJICKTUBHBIX JCUCTBUI
VYK-3.4 CnocobeH 1utlaHUpoOBaTh KOMaHAHYIO pPadoTy,
pacnpenessTh MOPYYECHHS YieHaM KOMaH/Ibl,
OpPraHU30BBIBATh 00CYXKICHUE PA3HBIX HJICH 1 MHEHHH
OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh

mpobiemMax HayKd U TEXHUKH B 001acTH UCCIJICAOBAaHUM B 001acTH MHPOPMATHKH U BHIYUCIUTEIBHOM

MH(POPMATUKHU U BBIYUCIUTETBHON TEXHUKH, TEXHUKU U UX NPAKTHYECKYI0 3HAYMMOCTh

CII0COOCH Ha HayYHOM si3bIKe (hopMynupoBath  |OIIK-2.3 Biameer mpodecCHOHANBHON TEpPMHHOIOTHEH,

npoQeCCHOHANBHBIC 331291 HCIIOJIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN




OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YYUTHIBAs
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOJIOB PeIICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHuns

OIIK-3.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IIPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-3.4 Brnameer aHAIUTUYECKUMU U BBIUUCIUTEILHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
TpaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN

OIIK-3.5 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOCKTUPOBAHUS K HYXK/IaM OT€UECTBCHHBIX MPEATPHATHI

OIIK-3.6 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BUBATh u MPUMEHSTh MaTeMaTU4eCKHe,
€CTEeCTBEeHHOHAYYHEIE, COLIMAJIbHO-PKOHOMHUYECKHE Hu
npodeccroHanbHbIe 3HAHUS JJI PEIISHUS HECTaHIapTHBIX
3a7a4, B TOM YHUCJIE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEXIVCIUILTAHAPHOM KOHTEKCTE

OIIK-3.7 CnocobeH  pa3pabarbiBaTh  OpPUTHUHAIBHEIC
QITOPUTMBI M TIPOTPaMMHBIE CPEICTBA, B TOM 4YHCIE C
UCIIOJIb30BaHHEM COBPEMEHHBIX MHTEIUICKTYaIbHBIX
TEXHOJIOTHH, JJIsl peleHus MPO(ECCHOHATIBHBIX 3a1a4

OIIK-3.3 CmocobeH UCHONb30BaTh HCCIIEAOBATEIbCKHIE
METOJIbl NIPU PELICHUH HOBBIX 3a/1a4, MPUMEHSS 3HAHUA U3
pa3InyHbIX ob1acTell HayKu (TEXHHUKH)

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U IPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbII
MaTeMaTHYECKUH anmnapar U aJlfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEOBATEIbCKOM
JEATeIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(MUN U METOJIOIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT nmpUMEHATH MONy4YEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOM
HAy4HO-HCCIIEA0BATEIILCKOM eI TeNbHOCTH

[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
Hay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT U

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

- (I)YH,E[aMeHTaJILHLIe IIOHATHSA, 3aKOHBI, MCTO/bI CTaTUCTUYCCKON TCOpHUUN MALIMHHOTO O6y‘l€HI/I$I;
- OCHOBHBIC CBOMCTBA COOTBETCTBYIOIIUX MATEMAaTHICCKUX 06’56KTOB;
- AHAJIMTUYICCKUC U YUCIICHHBIC ITOAXOABI 1 METOABI AJI PCHICHUSA TUIIOBBIX IMPUKJIAAHBIX 3a1a4.

YMETB:
- MIOHATH NOCTABJICHHYIO 33]1a4y;

- HCIIOJIb30BaTb CBOM 3HAHUA [JIsI PCHICHUA (bYHZ[aMeHTaHBHBIX U TPUKIAJHBIX 3a4a4 TCEOpUHU

MAaIIruHHOI'O 06yquH$[;

- OLICHMUBATb KOPPEKTHOCTb NOCTAHOBOK 3a1a4;
- CTpOT'0 JOKAa3bIBATh UJIM OIIPOBECPIraTrb YTBCPKACHUC,
- CaMOCTOATEJIIbHO HAXOAUTH aJITOPUTMbI pCHICHUSA 3aaa4 TCOPUN MAIITMHHOTO O6y‘ICHI/I}I, B TOM 4YUCJIC U

HCCTAHAAPTHLIX, U ITPOBOAUTH UX aHAJIU3,

- CaMOCTOATEJIbHO BUACTD CIICACTBUSA MMOJTYUCHHBIX PE3YyJIbTATOB.

BJIAJIETD:




- HaBBIKAMH OCBOCHUS OOJIBIIIOr0 00beMa HHGOPMAIIUN U PEIICHUS 3a/1a4;

- HaBBIKAMH CaAMOCTOSITEIbHON paOOThl U OCBOCHUS HOBBIX JIUCIMILINH;

- KyJAbTYpOW TOCTAHOBKH, aHAU3a M PEHICHUS MAaTEMAaTHYCCKMX M MPUKIAJHBIX 3a]ad, TPeOYIOIHX
JUIS CBOCTO PEIICHHsS HCIOJIb30BaHUS MaTeMaTH4YeCKUX MOAXOJ0B M METOJOB TEOPHUH MAIIHHHOTO
oOyueHus;

- IPEJIMETHBIM S3bIKOM JIMCKPETHOI MaTeMaTHKH W HABBIKAMHU IPAMOTHOTO OITMCAHUS PEIICHUS 3a/1a4 1
MPECTABICHHUS MOJYYCHHBIX PE3YJIBTATOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 [TocraHoBKa 3amauu TpeACKa3aHHA C 6 7 6
HCTIONIb30BaHMEM SKCIEPTHBIX CTPATETHH.
) Anroput™ 9KCTIOHEHIAJIBHOTO 6 7 6
B3BELIMBAHHS YKCIICPTHBIX PEIICHHH.
3 [lpuMeHeHHe pa3IMYHBIX aJTOPUTMOB 3 7 9
JUIsl MHOTOMEPHOM perpeccuu.
4 Mertozbt ONITUMU3AINN TSt 10 9 9
OHJIAMH-00yYCHHUS.
Hroro yacos 30 30 30
IToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. IlocraHoBKa 3a/1aun NPEACKAa3aHUs C UCIIOIB30BAHUEM SKCIIEPTHBIX CTPATETUH.

[locTanoBka 3aa4n npeAcKa3aHHs ¢ UCIIOJIb30BaHUEM IKCIIEPTHBIX cTpareruil. [lonsTue (BHEIIHEro)
perpera. AJTOPUTM B3BEIIEHHOTO OobIMHCTBA. OIIEHKA YuCiia OIUOO0K.

AJropUTM ONTUMAJIBHOTO PacIpelesieHus I0Teph B peskruMe oHlaiH. OLieHKa ero perpera.

AJNroput™ ciefoBaHMs 3a BO3MYLIEHHbIM jnuzaepoM. OuneHka ero perpera. CocTOATEIBHOCTh II0
XaHHaHY.

3amaua MUHUMHU3ALUH PETPeTa C TOUKH 3PEHHs] TEOPHH ONTUMHU3ALUHN. AJTOPUTM CIEIOBaHHA 32
peryssipru30BaHHBIM JIUAEPOM.

OmnutaiiH-MeTo| IPaJJUeHTHOTO CITYCKa.
OmnutaiiH-MeTO/1 3epKajbHOIO CIIyCKa.
HepasencTBa Oonbinux ykioHeHH. BapuanTsl HepaBeHcTBa XedauHra.

2. ANroput™M 3KCIIOHEHLIMATIbHOIO B3BEIINBAHUS SKCIEPTHBIX PEILICHUM.
AJNropUT™M 3KCIIOHEHIIMATIBHOIO B3BEILUBAHUSI SKCIIEPTHBIX PELICHUH.

AJITOPUTM 3KCIIOHEHIIMAILHOTO B3BEUIMBAHHS JKCICPTHBIX PEIICHUH C TMEPEeMEHHBIM TapaMeTpoM
oOyueHwusl.




3agaya o MHOropykom Oanaurte. CToxacThdeckass M JAETEPMHHUPOBAHHAs MOCTAHOBKU. AJITOPUTM
JUTSL IETEPMUHAPOBAHHOMN MIOCTAHOBKH.

Byctunr. Anroputm AnabycTt U ero CBOHCTBA.
Arperupyronuii anroputm BoBka. KoHeuHoe 1 OeCKOHEUHOE MHOKECTBO 3KCIIEPTOB.

3. HpI/IMCHCHI/Ie PAa3JINIHBIX AJITOPUTMOB IJIA MHOFOMepHOﬁ perpeccuu.

[IpuMeHeHne arperupyromero aaropuTMa Ajs pa3iuyHbIX (PyHKOHMHA TOTEeph: Jiorapu(Muyeckoi,
KBaJpPAaTUYHOM, IPOCTOM.

YHuBepcanbHbIi moptdens akiuii Kopepa. AnroputM nocrpoenus noprdens. OueHka
[IprMeHeHnE arperupyroIero aAIropuTMa Jjisi MHOTOMEPHOU PErpeCcCuu B PEXKUME OHIIANH.
KanmnbpyemocTs npeackazanuii o J[3suay. AIropuTMbsl IOCTPOEHUS KaTHOPYEMbIX IpeICKa3aHUi.

VYuuepcanbasle RKHS. IlocTpoenue yHuBepcanbHBIX aNrOpUTMOB AJIsi OHJIAMH perpeccuy Ha
OCHOBE METOJa KaTHOPyeMOCTH.

Cpennne Pamemaxepa u orieHKa KaTHOPOBOYHOHN OITUOKH.
Arperupyomuii aNropuTM Kak pe3yinbTaT MOCTPOCHUS KATHOPYEMBIX TPEICKa3aHUN.

4. MeTopl ONITHMH3AIUH JIJISl OHJIAiTH-00yYCHHUS.

Croxactnueckuil rpagueHTHbii cnyck (SGD): Bapuantet SGD: Momentum, RMSprop, Adam,
Adagrad. Anroputmsl iepBoro nopsiiika (first-order methods).

Mertonesr Broporo mopsiika (second-order methods): Newton-Raphson. Merton conpsikeHHBIX
rpaguentoB. Online Newton Step.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMOM AJIsl OCYIeCTBJICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

HeobxonumMoe obopynoBaHue JIst JICKIHN U MPAKTHUECKUX 3aHIATHN: KOMIBIOTED U MYJIBTUMETUIHOE
o0opynoBaHue (MPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

KonmoropoBckasi cioXXHOCTh B aITOPUTMUYECKast C1y4aiiHoCTh [ Tekct] : yue6. mocobue st By30B / B.
B. Berorun ; M-Bo o0pa3zoBanus u Hayku PO, Mock. ¢u3.-texH. uH-T (ToC. YH-T), UH-T npobiem
nHpopmanuu uM. A. A. Xapkesuua .— M. : MOTHU, 2012 .— 140 c.

JomnonHurensHas aureparypa

Teopus urp [Tekct] : yued. mocobue st By30B : pek. M-BoM o611, 1 mpod. oopazoBanus PO / JI. A.
[Terpocsn, H. A. 3enkeBuy, E. A. Cemuna .— M. : Breicmas mikona, 1998 .— 304 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansTusx HCIOJIB3YHOTCA My.]'H:TPIMC,Z[HﬁHLIe TCXHOJIOTHH, BKIIIOYAsA ACMOHCTpPALUIO HpeBCHTaHHﬁ.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJIHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

YcnemHoe 0CBOCHNE JUCIUILINHEL TPEOYyeT:

- TIOCEIIEHUS CTYJIEHTOM BCEX BUJIOB ayIUTOPHBIX 3aHSATHUH;

- BEJICHUS KOHCIIEKTA B XOJI€ JICKIIMOHHBIX 3aHATUH;

- KQYECTBEHHOW CaMOCTOSTEIILHOM ITOATOTOBKY K IIPAKTHYECKUM 3aHSATUSAM, aKTUBHOW paOOTHI HA HUX;
- aKTUBHOW CaMOCTOSATEIHLHOU U ayTUTOPHOU PabOTHI CTY/IEHTA;

- CBOCBPEMEHHOM CJ1au MPETIOIaBaTEINI0 3aJaHHi 110 ayANTOPHBIM BUAaM padoT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: H.A. Ilyukun, kaHy. Qus.-mMar. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CriocobGeH opraHu30BbIBaTh H PYKOBOJIUTH
paboToil KoMaHbI, BEIpadaTeIBas KOMaHIHYIO
CTpATEeTuIo JUI JOCTHKEHUS ITOCTABIECHHOMN
e

VYK-3.1 Opranuzyer u KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YuuteiBaeT B cBOCH COITMATBbHOU u
poheCCUOHATBHON JEITEeNbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKIIOYas KPUTHUYECKUE) JIIONEH, C
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

VYK-3.3 Cnocoben npeaBuieTb pe3yiabTarsl (MOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JE€HCTBUI

VYK-3.4 CnocobeH T1utlaHUpOBaTh KOMaHAHYIO pPadoTy,
pacupenensTh MOpYYECHHUS YieHaM KOMaH/Ibl,
OPraHW30BBIBATH 00CYKICHUE PA3HBIX HJICH 1 MHEHHH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH
MH(QOPMATUKH U BBIYUCIUTEIBHON TEXHUKH,
crocoOeH Ha Hay4YHOM SI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet nmpeacrasieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIJICAOBAaHUM B 001aCTH MHPOPMATHKH U BHIYUCIUTEIBHOM
TEXHHUKH U UX MTPAKTUUECKYIO 3HAYMMOCTh

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONBb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIIbHON TEXHUKH, YUYUTHIBAS
O0COOCHHOCTH U OTPaHUUCHUS Pa3IMYHBIX
METOJIOB PEIICHUSI

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CnocobeH paspabaTbiBaTh U MOJEPHU3UPOBATH
pOrpaMMHOE u anmapaTHoe obecrnieueHne
MH()OPMAIIMOHHBIX M aBTOMAaTU3UPOBAHHBIX CHCTEM

OIIK-3.4 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-3.5 CnocobeH aaanTupoBarh 3apyOeiKHbIE KOMILIEKCHI
o0paboTkn  wHpOpPMALMKM U aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€YECTBCHHBIX MPEANPHUATHI

OIIK-3.6 CmocobGeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH u HIPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHbIC,  COLMAIBLHO-DKOHOMHYECKUE U
npodeccuoHalbHbIe 3HAHMS JUIS PEIICHHs] HeCTaHIapTHBIX
3a7a4, B TOM YHCJIe B HOBOW WJIM HE3HAKOMOHW Cpele W B

MCKIUCHUIIIIMHAPHOM KOHTEKCTE

OIIK-3.7 Cnocoben  pa3palarbiBaTh  OpPUTHHAJIbHBIC
AJITOPUTMBI U TPOrPaMMHBIE CPEICTBA, B TOM YHCIE C
UCTIONTb30BaHHEM COBPEMEHHBIX MHTEIUICKTYa bHBIX
TEXHOJIOTUH, U peleHus MpodecCHOHANBHBIX 3314

OIIK-3.3 CnocobeH HCIIOIL30BaTh MCCIENOBATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3IuyHBIX 001acTell HayKu (TEXHHUKH)

YA A T el

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEe10BaTEIbCKON
NEeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIaJICET 3HAHUEM OCHOB (PMI0CO(OUU U METOJOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEIOBAaHUI M HAaBBIKAMU WX
MPOBEACHUS




11K-Z 110HUMA€T U CIIOCOOEH MPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII

[IK-2.2 YMeeT npUMEHATH MOMyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOM
HAy4HO-HCCIIEA0BATEILCKOMN eI TENFHOCTH

MaTeMaTHU4eCKUI arrmapar u aJlrOpuTMbI,

[IK-2.3 Nwmeer MIpaKTUYECKUN OIIBIT
COBpPEMEHHbIE .

HAay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE .

WH(POPMALOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOT U
TEXHOJIOTUH

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH

Wnrepner, AHHOTHPOBAHUS, pedepupoBanus,
O6ubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HUCTOYHUKAMU

2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIi
B pesynbrare n3ydenus AUCIUTUIMHBL «OHIAH-METO/IBI B MAIIMHHOM O0YYEeHUW» 00YYarOIIUICs TOTKEH:

3HATb:

(I)YH,I[aMeHTaJ'ILHLIe IIOHATHA, 3aKOHBI, MCTO/bI CTaTUCTUYCCKON TCOpHUHN MALIMHHOTO O6y‘l€HI/I$I;
OCHOBHBIC CBOMCTBA COOTBETCTBYIOIIUX MATEMAaTHICCKUX 06’56KTOB;
AHAJIUTUYCCKUC U YUCJICHHBIC MMOAXOAbI U MCTOAbI AJId PCIICHUS TUIIOBBIX IMTPUKJIIAAHBIX 3a1a4.

YMeThb:
- MOHATh MOCTABJICHHYIO 3a/1a4Yy;
- WCIHOJB30BaTh CBOM 3HAHMS Ui pemicHHs (YHIaMEHTAIbHBIX M TNPHKIAJHBIX 3aja4 TEOPUH
MAaIIMHHOTO 00yYCHUS;
- OLIEHMBATh KOPPEKTHOCTH MIOCTAHOBOK 3a71a4;
- CTPOTO JIOKA3bIBATh UJIM OTMPOBEPraTh YTBEPKICHUE;,
- CAaMOCTOSITEIbHO HAXOIUTh AJITOPUTMBI PEIICHHUS 3a/1a4 TCOPHH MAITMHHOTO 00YYEHHS, B TOM YHCIIC U
HECTaHIAPTHBIX, U IPOBOJUTDH UX aHAJIU3;
- CAaMOCTOSITEJIbHO BUICTh CJICJICTBHUS TOJYYCHHBIX PE3YJIbTATOB.

BJIA/IETh:
- HaBBIKAMH OCBOCHUS OOJIBIIIOr0 00beMa HHGOPMAIIUN U PEIICHUS 3a/1a4;
- HABBIKAMH CaAMOCTOSITEIIbHON paOOThl U OCBOCHUS HOBBIX JUCIIMILINH;
- KyJAbTYpOU TOCTAHOBKH, aHAU3a M PEHICHUS MAaTEMAaTHYCCKMX M MPUKIAJHBIX 3a]ad, TPeOYIOIHX
JUIS CBOCTO PEICHHsS HCIOJIb30BaHUS MaTeMaTH4YeCKUX MOAXOJ0B M METOJOB TEOPHUH MAITHHHOTO
oOyueHus;
- IPEJIMETHBIM S3bIKOM JIMCKPETHOI MaTeMaTHKH W HABBIKAMHU IPAMOTHOTO OITMCAHUS PEIICHUS 3a/1a4 1
MPECTABICHHUS MOJYYCHHBIX PE3YJIBTATOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yLIC6HOl"O Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. IlocraHoBKa 3adauM MpPEACKa3aHUSl C HCIOJIB30BAHUEM OKCIEPTHBIX crpareruid. Ilonarue
(BHEIIHETO) perpeTa. ANTOpuT™M B3BELICHHOTO 0OoIbIMHCTBA. OIIeHKa YHCia OIHOOK.

2. AJTOpUTM ONTUMAJIFHOTO paclpeesieHus MoTeph B pexkuMe oHjaitH. OlieHKa ero perpera.

3. AnroputMm crienoBaHMs 3a BO3MYyILIEHHBIM JuaepoM. OreHka ero perpera. CocToATeIbHOCTh IO
XaHHaHY.

4. 3agaya MUHMUMM3ALHU PErpeTa ¢ TOUYKH 3PEHHS TEOPHH ONTUMHU3ALUHN. AJITOPUTM CIIEIOBaHUS 32
peryssipru30BaHHbBIM JIUAEPOM.

5. OwnmaifH MeToJ TPAANEHTHOTO CITYCKa.

6. OmnaifH MeToJ| 3epPKaIbHOTO CITyCKa.

7. HepaBencrBa OGonbux yKIOHEHUH. BapuanTel HepaBeHcTBa XedauHra.
8. ANTopUTM 5KCIIOHEHIMAJIBHOI'O B3BEIIMBAHUS 3KCIIEPTHBIX PEIIECHUI.




9. AJNTOPUTM DKCIIOHEHIIMAIBHOTO B3BCIIMBAHUS IKCIIEPTHBIX PEHICHHH C MEPEMEHHBIM MapaMeTpoM
oOyueHwusl.

10. 3amaua 0 MHOTOpYKOM OanauTe. CToXacTHyecKas U JeTePMUHUPOBAHHAS TTOCTAHOBKU. AJNTOPUTM
JUTSL IETEPMUHUPOBAHHOM TTOCTaHOBKH.

11. Byctunr. AnroputMm AnabycT 1 ero CBOMCTBA.
12. Arperupyrommii anroputm Boska. KoHeuHoe 11 OeCKOHEUHOE MHOKECTBO IKCIIEPTOB.

13. IIpuMeHeHre arperupyronero ajropuT™Ma Uil pasindHblX (YHKIMH MOTEph: JOrapu(MUUECcKOi,
KBaJIpaTUYHOM, IPOCTOM.

14. YuuBepcanbhbiii nmoprdens akuuii Kosepa. Anroputm noctpoenns noprdens. OueHka BbIUTPHILIA.
15. IlpuMeHeHne arperupyromero aaropuTMa Ajii MHOTOMEPHOM PErpeECCUH B PEKUME OHJIAMH.

16. KamubOpyemocts mnpenckazanuii mo J[oBuay. AJTOpUTMBI  MOCTPOCHHSA — KaIHOpPyeMBIX
MpeACKa3aHum.

17. Yuusepcansasie RKHS. Tloctpoenune yHHBepcaqbHBIX aJTOPUTMOB AJI OHJIAH perpeccuu Ha
OCHOBE METOJa KaTHOPyeMOCTH.

18. Cpennue Pagemaxepa u orieHKa KaTMOPOBOYHOHN OITHOKHY.
19. Arperupyrommii anropuT™M Kak pe3yabTaT OCTPOSHUS KaTuOpyeMbIX MpeICKa3aHmii.

Kputepun onennBanus

Onenka "Ommuno" (10) - MOTHOCTBEIO W BOBpEeMs pEHICHBI Bce 3ajadn  0e3  OIMIMOOK.
[TponeMOHCTpHUPOBAaH IPAaMOTHBIH MOAXO K PELICHUIO 33134, Pean30BaHbl ONITUMAIILHBIC aJTOPHTMBI,
KoJl 0()OpMIICH B €ITMHOM YJI000YHTaEMOM CTHIIE.

Onenka "Otnumuno" (9) - TONHOCTBIO M BOBpPEMS pEIICHBI Bce 3aiaud  0e3  OIIHOOK.
[IponeMoHCTpHpPOBaH TPAMOTHBIHN MOIXO/ K PELICHUIO 33134, Peajn30BaHbl ONITUMAIIBHBIE AJITOPUTMBL.

Onenka "Otaumuno" (8) - TMONHOCTBIO M BOBpPEMsl pELIEHbl BCce 3adaud  0e3  OIIMOOK.
[IponeMOHCTpHUpPOBaH I'PaMOTHBIN NOAXO/ K PELICHHUIO 3a]1a4.

Onenka "Xopomio" (7) - MOTHOCTBIO PellieHbl Bce 3a1auu. JlomyieHbl HecylieCTBEHHbIE ONTHOKH.

Onenka "Xopoio" (6) -NOTHOCTHIO PEMIeHO OOJIBIIMHCTBO 3a7a4. B HEKOTOPBIX 3a/1a4ax JOMYIICHBI U
He HCTIpaBiieHbl OIIMOKH, JINOO HEKOTOPHIE 3a/1a4d PELICHBl YACTUYHO.

Ornenka "Xopormio" (5) - MONHOCTRIO PEIIeHO JIBE TPETH 3a/1ad. B HEKOTOPHIX 3a7a4ax JOMYIIEHBI U HE
MCTIPABJICHBI OMKOKH, TMOO0 HEKOTOPBIC 33/]a4i PEIICHbI YaCTUYHO.

Onenka "VYiosieTBopuTenbHO" (4) - MONHOCTBIO penieHo Ooliee TONOBUHBI 3aqad. B ocrambHBIX
3aJayax AOMYLICHBI U HE HUCIIPABICHBl OMIMOKM, THO0 HEKOTOPBIE 3aa4H PEIICHBI YACTHYHO.

Onenka "YnosneTBopuTeNnbHO" (3) - MOTHOCTHIO PEIICHO OOJIee ITOJIOBUHBI 3a/1a4.
Onenka "HeynoeneTBoputenpHO" (2) - pemieHo MEeHee TTOJIOBIUHBI 3a]1ad.
Onenka "HeynoenerBopurensHo" (1) - He pelieHO HU OHOU 3a]1auHu.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHMpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCA II0 WTOTaM TEKyLIeH YCIEBAaeMOCTH W CHa4H
3aJaHuil M APYTMX BUAOB PabOT, MPEIyCMOTPEHHBIX MPOrpaMMON IUCHUIUIMHBI U (MJIH) IIyTeM
OpraHu3aluy CIIENUAILHOTO OIIPOCca, MPOBOAUMOTO B YCTHOU M (MJIM) MUCbMEHHOH (opMme.

[Ipu npoBeaenuu ycToro audepeHupoBaHHOrO 3a4eTa oodydatoniemycs npenoctasisercs 30 MUHYT
Ha 1oAroToBKy. Onpoc o0yyaronerocsi He JOJKEH MPEBbINIATh OHOTO ACTPOHOMUYECKOT0 Yaca.

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3auyera OOydaromuecss MOTYT —II0JIb30BaTbCs
POrpaMMON AUCUUIUIMHBI, & TAK)KE CIPABOYHOM JIMTEPATypOil, KOHCIIEKTAMH JIEKLUH WIH APYTrUMU
MaTepHagaMu.



