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AHHOTANMA

Kypc mnpusBaH yriyOuTh 3HAHMS CTY[JCHTOB MAarucTparypsl B O00JacTH METOAOB ONTHUMM3ALUH B
MPOCTPAHCTBAX OOJNIBIINX pPa3MEPHOCTEH, NPUMEHUMBIX KO MHOTHUM TOMYJSPHBIM B NPHJIOKEHHAX THIIAM
3a71a4 COBPEMEHHOI0 aHaJn3a JaHHBIX. B 0030pHOM mopsiike OynyT pacCMOTPEHbl ONTHMAJIbHBIC METOABI U
HIDKHHE TPAHUIBl CIOKHOCTU IS 3a1ad IVIaJKOM M HErIaJKoi BBITYKJIOH onTUMH3auuH. Takxke OymyT
OIMCaHbl BapUaIM{ METOAOB IPAJMEHTHOTO THIIA M OLIEHKHU CIOKHOCTH JUIS BO3HUKIINX HECKOJIBKO JIET Ha3a[
B ONTUMH3ALIMU KJIACCOB TaK HA3bIBAEMBIX OTHOCHTEIFHO TIJIAJKUX W OTHOCHUTEIBHO HENPEPBIBHBIX
(JIMMIIMIEBBIX) ONTHMH3ALMOHHBIX 33/a4, MPUMEpHl MPHUKIAAHBIX 3a7ad Takux KiaccoB. K Takoro tumna
npo0ieMaM MOXXHO OTHOCHTh, B YaCTHOCTH, 3a/adyll D-ONTHUMajbHOTO IUIaHA DKCIIEPUMEHTa M OWHApHON
KJIacCH(PHUKAIMU METOAOM OMOPHBIX BEeKTOpoB (SVM). OcoOklii yrop OyneT cienaH Ha U3JI0KEHHUE Hanbosee
M3BECTHBIX TIOIXOA0B M TEOPETHUSCKUX PE3yIbTaTOB O METOHaX JUIS 3aJa4 HEBBINYKJIOH ONTHMH3AIINU.
HameueHo neranbHOE PAacCMOTPEHHME TEOPETHUYECKHX PEe3yNbTaToOB AJIs 3a/ad C aHAJIOTraMH BBITYKIOCTH
(KBa3HBBIIIYKJIOCTh, Cia0das BBINYKIOCTh), @ TakKXKe CHWIBHOW BBIMYKIOCTH (yCIOBHE TPaJUCHTHOTO
JOMHMHHUPOBAHUS, KBaPAaTUYHOTO POCTa M MX AHAJIOTHM) U COOTBETCTBYIOIIME NPUMEPH! MPUKIATHBIX 3a]ad.
Taxke TIUTAaHHpYeTCS H3YyYUTh HaWOOJIee W3BECTHBIC OBPUCTUYECKUE TMMOAXONBI (MMHUTALUS OTXKHIa,
T€HETUYECKHE aJITOPUTMBI).

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

OcBoeHue TEOpUHU CIOKHOCTH METONOB JJIS 337a4 HEMMaJKoW M HeBbIMyKJIoW ontumuzauun (MO) B
IPOCTPAHCTBAaX OOJIBIINX Pa3MEPHOCTEH, a Takke OCOOCHHOCTEH MX NPAKTUYECKOM peaIu3aluu C
MOMOILBIO s3bIKa nporpammupoBanus (Python).

3amaum JUCHUILINHBI
- OCBOCHHE CTyJeHTaMU 0a30BBIX 3HAHWKA (IMOHATWH, KOHIENIUA W METONOB) B obmactu MO;

- MPHOOpETeHHE TEOPETUYECKUX 3HAHUM M MPAKTHUYECKUX YMEHWH M HaBBIKOB B oOmactu MO
- OKa3aHWe KOHCYJAbTAMH W TOMOIIM CTYOCHTaM B MPOBEACHUH COOCTBEHHBIX TEOPETHUECKHX
uccienoBanuii B oonmactu MO

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN
OIIK-3 CriocoOeH BbIOUpaTh U (MITH) OIIK-3.4 Bnaneer aHaIUTUYECKUMH U BBIYUCINTEIbHBIMU
pa3palarbiBaTh MOAXOAbI K PELICHUIO THIOBBIX |METOJAMHU PEIIECHHS, IIOHUMAET U YYUTHIBAECT Ha NPAKTHKE
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U TPaHULIBI IPUMEHUMOCTH IIOJIy9aeMbIX PELICHUN
BBIYHCIIUTEILHON TEXHUKH, YIUThIBAs OIIK-3.5 CnocobeH aganTupoBarh 3apyOeKHbIE KOMILIEKCHI
OCOOEHHOCTH U OTPaHUYEHUS PA3IUYHBIX o0paboTkn  uWHGOpMAMM ¥ ABTOMAaTU3MPOBAHHOTO
METOAOB PCHICHUA MPOEKTUPOBAHUS K HYKAAM OTEUECTBEHHBIX MPEITPUATHIA

[IK-2.1  3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATENIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(UN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbIH
MaTeMaTHYECKUH anmnapar U aJlfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE

TAYHONTINTIATA

[IK-2.2 YMeeT NMpUMEHATH MOMyYEHHBIE 3HAHUS B 00JacTH
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/auHl B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TEeNFHOCTH

[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
HAay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT U




LvAIvUVIUL Xaxa

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHUs 3a1a4y
uupoBoil 00pabOTKM CHUTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MelecHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPpPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX ~TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaTb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSIX Hay4YHbIX MpoOieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpohecCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHOUNBI MOCTPOCHHUS HAYYHOH pPalOTHI,
MeTogsl cOopa W aHamM3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalru; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  mNyOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeyeHuss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTAallH MpH aHaiu3e OOBbEeKTa HAYyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- (yHIaMEHTalbHbIC IIOHATHS, YHUCICHHBIE AaNTOPUTMBI HempepblBHOW ontuMusamuu (MO) nu

PE3YIbTAThL 00 ux CJIO)KHOCTH,

- COBpEMEHHbIE MTPOOIEeMBI COOTBETCTBYIOIINX paszenoB MO;
- TOHATHS, TEOPEMBI, METOIbl JOKa3aTebCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B paszzenax,

BXOIANIMX B 06a30Byt0 yacTh 1ukiia MO;

- OCHOBHBIC YHMCJICHHBIC aJITOPUTMBbIL MO ¢ o6ocHOBaHHEM OLICHOK UX CKOPOCTU CXOAUMOCTH;

- OCHOBHBIC CBOMCTBA HCIIOJIB3YEMBIX B U3Yy4A€MbIX METOAAX MATEMAaTUICCKUX 06’beKTOB;

- AHAJMUTHYCCKUC W YHUCICHHBIC MOAXOAbI WU MCTOAbI JIsI PCHICHHA THUIIOBBIX IMPUKIAAHBIX 3a1a4
HEIJIaJIKON 1 HeBLIHyKHOﬁ OINITUMU3ALINHU, BOSHUKAIOIINX B COBPEMCHHOM aHAJIN3€C JaHHBIX.

YMETb:

- UCTIO0JIb30BATh CBOU 3HAHUS JJIS PCIICHUS (I)YHI[aMGHTaHBHBIX " NPUKIIAAHBIX 3a1a4 ONITUMU3AllUHN,

- OLICHMUBATb KOPPEKTHOCTH ITOCTAHOBOK 3a/Ja4 OIITUMU3 AU,

- CTpOT'0 JOKAa3bIBATh UJIM OIIPOBECPIraTh YTBCPKACHUC,

- CaMOCTOATCIBbHO HOIIGI/IpaTB HanOosee MNPpUEMJIEMBIC AJITOPUTMbI PEIICHUA 3adad OITUMU3ALNU,
000CHOBBIBAs BI:I60p aHaJIN30M BO3MOJXHBIX ITIOAXOJO0B,

- CaMOCTOATEJIIbHO BUACTD CIICACTBUA IMOJTYUCHHBIX PE3YJIbTATOB,

- PCAJIM30BLIBATE KIIFOUCBLIC M3Yy4YdCMBbIC aJITOPUTMBI C IIOMOIIBIO A3bIKA ITPOrpaMMHUPOBAHUSA (PythOI’l

nin C++);

- TOYHO NPCACTABUTb MATCMATUYCCKUC 3HAHUS B obmactu MO B YCTHOﬁ ¥ IMCHbMEHHOM (bopMe.

BJIAJIETh:




- HaBBHIKAMH OCBOEHHUsS OoibIioro oobemMa wmH(popMmammu u pemeHus 3amgad MO (B ToMm ducie,
CJIOXKHBIX);

- HaBBIKAMH CaMOCTOATEIHLHOU PabOThI U OCBOCHHS HOBBIX JUCIIUILINH;

- KyJAbTYpOW TOCTAHOBKH, aHANIM3a M PEHICHUs MAaTEMAaTHYEeCKMX M MPUKIAJHBIX 3aj]iad, TPeOyromux
JUTSL CBOETO PEIISHUS UCTIOIh30BaHUS MaTEMaTHIEeCKUX MOIX0M0B U MeTonoB MO;

- mpeaMeTHBIM s3bIkoM MO W HaBBIKAMH TPaMOTHOTO OMHCAHUS PEIICHUS 3a/1ad U MPEICTaBICHUS
MTOJTy9E€HHBIX Pe3yIbTaToOB;

- HaBBIKAMU aHaNM3a peE3yJbTaToB IMpakTHYeckod peanuzaiui MO ¢ TOMOIIBIO  sI3bIKA
nporpammuposanus (Python nmm C++).

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3nenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTh 0 BUJIaM YUeOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
BBenenue. 3agayn  HEJIWHEHHOH
1 ONTUMM3AINH:  HIDKHHE OIECHKH U 6 6
ONTUMAJILHBIC aJITOPUTMEI.
AJanTuBHBIE METOMBI MEPBOIO MOPSIKA
2 JUTS HEKOTOPBIX KJIaCCOB 3aj1aq 6 6
ONITUMU3AIHH.
3 JomonauTeTbHBIE  TNABBI  HETJIAIKOU 6 6
ONITUMU3AIIH
N36panHbie Kiacchl 3ajiad HEBBIMTYKIOH
4 ONTUMU3AIUU: TEOPETUUYECKUE OLECHKHU 6 6
CIIO)KHOCTHU
CroxacTHueckne ®  JBPUCTHYCCKUE
5 METOABl  JUIS  3aJad  HEBBIMYKIJIOH 6 6
ONITUMH3AIUU
Hroro wacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)
1. Beenenue. 3aaun HEJTMHEHHON ONTUMM3AIIUNK: HIDKHHE OLICHKH U ONTUMAIIbHBIC aJITOPUTMBI.

[IpumMeps! ONTUMHU3ALMOHHBIX 3a/lad, BO3HUKAIOIIKMX B aHAJIM3€ JAHHBIX: JIMHEWHas U HeJIuHeHHas
perpeccuss u OuHapHas kiaccupukauua. HwkHUE OLEHKM aHAJIUTHYECKOW CIIOXKHOCTH B
MPOCTpaHCTBaX OONbIIMX pa3MepHOcTed (0030p): mMajKWe W HenIajakue 3aiadd. [ paaueHTHBIN
METOJI: HEBBIMYKJIbIE, BBINYKIbIE M CHJIBHO BBITYKJIbIE 3ala4d. YCKOPEHHBIE METOABI JUIS 3ajad
BBIMYKJIOW W CHIILHO BBIMYKIIOW IJIaJIKOW ONTUMHU3AIUU. MeTon TSDKENOro Iapuka, OBICTpHIHA
rpagueHTHBIA MeTon. TexHuka pectaproB. ONTUMaNbHBIE YCKOPEHHBIE METOABI TIIAAKON BBITYKIIOHN
muHuMu3anuu. CyOrpaaMeHTHble METOABl Ul 3aJad  HeIaakod onrtumusanuu  (0630p).



2. ApanTuBHBIE METOABI MEPBOTO TMOPSAKA [ HEKOTOPHIX KIACCOB 3ajad ONTHUMH3AIUU.

AJTanTHUBHBIA HEYCKOPEHHBI TPaJIMeHTHBIN METO/: BBIMTYKJIBINA U HEBBITYKIIBIM ciTydail. ATanTHBHBIN
METOZ TOAOOHBIX TPEYrodbHUKOB. OIEHKH CKOpPOCTH cxoguMocTH (0030p) OtHOcCUTENIbHAS
IVIaJIKOCTh M OTHOCUTEJIbHASl CUJIbHAs BBITYKJIOCTb. llpuMepbl NpUKIAAHBIX 3ajad: MaTpUYHbIE
ypaBHeHUs, D-onTHUMaibHBIA IUIaH OJKCIIEPUMEHTAa. AJanTHBHBIA TPaJUCHTHBIA MeToA MJis
OTHOCHUTENIBHO IJAaJKUX ONTHUMU3ALMOHHBIX 3ahad. 3ajadd LEHTPaJIM30BaHHOM ONTHUMM3ALUU B
MPEIIONIOKEHNH CXOKECTH ClIaraeMbIX: MOAXOJ C HCIOJIb30BAHUEM OTHOCHTEIBHOM IVIaJIKOCTH U
CUJIbHOH BBIIYKJIOCTH.

3. JlomOoaHUTENbHBIC T1aBhl HEMIAAKON ONTUMH3ALNHT

OnrtumanbHble OLEHKH CIOXHOCTH JUIS 3a/ad HEMIaJKOW ONTHMH3AalMU: yMEpEeHHas M OouibIias
pa3MepHOCTb. MeTonbl CEeKyIlel TIMIEepIUVIOCKOCTH. YHHUBEPCAJIBHBIE TI'PAaJUCHTHBIE METOJBI.
AnanTuBHBIE CyOrpaJMeHTHBIC METOABI Ul 3a7ad BBITYKJIOTO MPOrpaMMHpPOBAaHUS OOIIEro BUAA.
[Ipsimo-nBoiicTBEHHOCTH CyOrpagneHTHOro Meroga. OCTpblii MUHUMYM U CyOrpaJiMeHTHBIE METObI
CO CKOPOCTBIO CXOAMMOCTH TeoMerpuueckor mporpeccuu. lllar B.T. Ionska B cyOrpaaueHTHOM
METO/Ie ¥ €r0 MPHIOKEHHS K 3aJa4yaM PErpeccHy, a TakKe MPH OTHICKAHWU OOIIEH TOYKU CHCTEMBI
MHO)XeCTB. OTHOCHTENbHAs HEMPEPhIBHOCTh (JIMNIIUIIEBOCTH) B ONTUMH3auuu. IIpumepsr:
reOMETPUUECKHE 3aJaul, a TakXe 3a/1adya OMHAPHOH KiacCU(pUKAIIMA METOAOM ONOPHBIX BEKTOPOB.
CyOrpaanreHTHbIe METOABI U1l OTHOCUTEIBHO JIMIIINIEBBIX 3a/1a4.

4. V30paHHbIe Kacchl 3a/1a4 HEBBITYKIIOW ONTUMHU3AIUH: TEOPETHUECKUE OLIEHKH CIIOXKHOCTH

JlokanbHple W I00aJibHBIE MUHUMYMBL. |pajveHTHBI MeToj AJs TIAAKUX HEBBITYKIbIX 3a1ad,
OLICHKA CKOPOCTH CXOIMMOCTH C HCIIOJIb30BAaHMEM HOPMBI TIpaaueHTa. [Ipobrema HaxoxIeHHS
m100ansHOro MUHUMYMa. OO00IEHHs BBIMYKIOCTH, JOIYCKAIOIIUE XOPOIIKE I00aNbHbIE OLEHKU
CKOPOCTHU CXOIMMOCTH: KBa3UBBIMYKIOCTb, C1a0ast BBHITYKIOCTh. [IprMephl KBa3UBBIMYKIIBIX U cl1a00
BBIMYKJIBIX 3a7a4 aHaju3a AaHHbIX. CyOrpalueHTHbIE METOIBI Il KBa3UBBITYKIBIX 3a1a4 (IOAXO.
10.E. Hecreposa), onieHKH CKOpOCTH cXoauMocTH. CyOrpasimeHTHbIe METOIbI ATl C1a00 BBIMYKIIBIX
3aJa4 C OCTPhIM MHHHMMYMOM, TEOPETUYECKHI pe3ylbTaT O JIMHEHHOHW CKOPOCTH CXOAMMOCTH.
Penaxcanuy cuiabHOM BBITYKJIOCTH: YCJIOBUSI I'PaJUEHTHOIO JOMMHUPOBAaHMS M KBaJpaTHYHOIO
pocTa, TEOPEeTHYECKUH pe3yJbraT O JIMHEHHOM CKOpPOCTHM CcXOAMMOCTH. llpumep: HenuHelHbIE
CUCTEMBI. 3ajaull FeOMETPUYECKOr0 IPOrpaMMHUPOBaHUS.

5. CroxacTHuecKHe 1 SBPUCTHUECKUE METOMBI 7S 3371a4 HEBBITYKIION ONTUMH3AIIUU

CroxacTuecKkre METOAbl ISl 3a/Ja4 HEBBIMYKJIONW ONTUMHU3AIMH. DBPUCTUYECKHE aITOPUTMBI
HEBBITTYKJION ONITUMU3AIINH: METOJl UMUTAIIUN OTKHUTA U TCHETUYECKUE aITOPUTMBI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI
OcHoBHas JuTeparypa

JomonanTtenyHas ureparypa
1. Beenenue B Bemykiryto ontumm3aiiuio [ Texct], [mororpadus]/tO. E. Hectepos , -M., MITHMO,
2010

2. I'myGoxoe obyuenue / 5. I'yndennoy, Y. benmxuno, A. Kypswis . — Mocksa, IMK Ilpecc, 2018.—
URL: https://e.lanbook.com/book/107901 (mara obpamienus: 29.01.2021). - [Tonusriii Texet (Pesxum
noctyna : u3 cett MOTU / YnaneHHbIid 10CTYy)



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru -M. Danilova at all. Recent Theoretical Advances in Non-Convex Optimization.

// https://arxiv.org/pdf/2012.06188.pdf - CoBpeMeHHBIEC YNCIIEHHBIE METOIBI ONTUMHU3AINH. MeTox
YHHUBEPCAIBHOTO IpagreHTHoro ciycka / A. B. l'acauko .— M. : MIJTHMO, 2021 .— 272 c.

https://arxiv.org/pdf/1712.07897.pdf - Non-convex Optimization for Machine
Learning/ Prateek Jain and Purushottam Kar.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

yueOHas ayIuTopHs, KpaH U IPOEKTOP.
9. MeTonuueckne yKa3aHus 151 00y4aloMMXCsi 10 OCBOCHHMIO TUCHUILIMHBI (MOLYJIs)

Jlis MOATOTOBKM K WTOTOBOM aTTeCTalldd MO MPEIMETY JIydIlle BCETro IMOJIb30BaThCS MaTepHallaMu
JIEKIUI.



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 TMCKPETHOM MaTeMaTHKH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: ®.C. CronsaxuH, 1-p (Hu3.-MaT. HayK, IOIEHT, podeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocobeH BbIOUpaTh u (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337134 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YUUTHIBas
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOJIOB PEIICHHS

OIIK-3.4 Brnameer aHaIUTUYECKUMU U BBIUUCIUTEILHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PelICHUN

OIIK-3.5 CnocobeH aganTupoBaTh 3apyOe:KHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAMM W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€YECTBCHHBIX MPEATPHATHI

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJIEN0BATEIbCKON U IPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbII
MaTeMaTHYeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT NMpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H

pelarhb CTaHJapTHbIE 3aaun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIpaKTU4YECKUN OIIBIT

HAYYHO-HCCIICZIOBATENILCKON  JICATEIILHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

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

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MellcHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaIOB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHMCKYCCHIO B 00JacTu
MH(QOPMAIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHOUIBI MIOCTPOCHHUS HAYYHOH pPabOTHI,
MeTrogsl cOopa W aHamu3a IOJMYy4YEHHOTO MaTepuala,
CHocoObl apryMEHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemarp Hay4Hble 3aJadyd C I[TOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU Mojene
MpPOrpaMMHOTO OOECHeyeHuss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTAallH IMpH aHalIu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pE3YJIbTATC H3YUCHUA JUCHHUIIIINHBI <(I/I36paHHBIe BOIIPOCHI HCFHaL[KOﬁ n HGBBIHYKHOfI OIITUMH3 AN

00yJaromuiics JOKeH:

3HATb:




- (yHOaMeHTaJbHBIC TOHATHSA, YWCICHHBIC AalTOPUTMBI HempepeiBHOH ontuMuszaunu (MO) u
pe3yasTaThl 00 UX CI0KHOCTH;

- COBpEMEHHbIE MPOOIJIEMBI COOTBETCTBYIOLINX pazaesioB MO;

- IOHATHUS, TEOPEMBI, METONbl JOKAa3aTeJIbCTB M JI0KA3aTeJbCTBA OCHOBHBIX TEOpPEM B paszeiax,
BXoIAIMX B 0a30ByI0 yacTs nukia MO;

- OCHOBHBIE YHCIIEHHBIE aNropuTMbl MO ¢ 000CHOBaHHEM OLIEHOK MX CKOPOCTH CXOIUMOCTH;

- OCHOBHBIE CBOMCTBA MCIIOJIb3YEMbIX B M3y4aeMbIX METO/IaX MaTeMaTHYECKUX 00BEKTOB;

- QHAJUTUYECKUE M YUCJIEHHBbIE MOAXOABI U METOIbl Ul PEIIEHUs TUIIOBBIX IPUKIAIHBIX 3aiad
HEITIaIKOM ¥ HEBBITYKJIONH ONTHUMH3AIMH, BOSHUKAIOIINX B COBPEMEHHOM aHAJIN3€ JaHHBIX.

yMeThb:
- UCTIONIB30BaTh CBOU 3HAHUS JUIA pelieHus (yHIaMEeHTaIbHBIX U NPUKIAIHBIX 3a/1a4 ONTHMH3ALNY;
- OLICHMBATh KOPPEKTHOCTH [TOCTAHOBOK 3a/1a4 ONTUMH3AIINH;
- CTPOro J10Ka3blBaTh UM ONPOBEPIaTh YTBEPAKICHUE;
- CaMOCTOSITENIbHO MoAOMpaTh HauOoJee NMpHEMIIEMbIE AJTOPUTMBbl PELICHHS 3alad ONTUMH3ALNH,
000CHOBBIBasI BEIOOp aHATM30M BO3MOXKHBIX TIOAXO/IOB;
- CaMOCTOSITEIILHO BUAETH CIIEACTBUS MOIYUYEHHBIX PE3YyNbTaTOB;
- peanM30BbIBaTh KIIOUEBBIC M3ydaeMble alrOPUTMbI ¢ MOMOIIBIO s3bIKa mporpammuposanus (Python
wm C++);
- TOYHO TIPEJICTABUTh MaTeMaTHUeCKue 3HaHus B 00actu MO B ycTHOW U MUCbMEHHOH opme.

BJIAJETh:
- HaBBHIKAMH OCBOEHHUs Ooybmioro oobemMa wmH(poOpMmammu u pemeHus 3amad MO (B ToMm ducie,
CJIOXKHBIX);
- HaBBIKAMH CaMOCTOATEIHLHOU PabOThI U OCBOCHHS HOBBIX JUCIIUILINH;
- KyJAbTYpOW TIOCTAHOBKH, aHANM3a M PEHICHUS MAaTEMAaTHYEeCKHX M MPUKIAJHBIX 3a]iad, TPeOyromux
JUTSL CBOETO PEIISHUS UCTIOIh30BaHUS MaTeMaTHIEeCKUX MOIX0M0B U MeTonoB MO;
- mpeaMeTHBIM s3bIkoM MO W HaBBIKAMH TPaMOTHOTO ONHCAHUS PEIICHUS 3a/1ad U MPEICTaBICHUS
MTOJTy9E€HHBIX Pe3yIbTaToOB;
- HaBBIKAMU aHaNM3a pe3yJbTaToB MpakTHYeckod peanuzaiui MO ¢ TOMOIIBIO  SI3bIKA
nporpammuposanus (Python nmm C++).

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

[Ipumeps! 3ananuit

1. TIlokaxure, KaKk BBOAMUTCS KBaJgpaTHU4Has WHTEPHOJALMS C HCKYCCTBEHHOM HETOYHOCTBIO MJIf
HENTaAKAX 3a7a4.

2. Cnpenaiite pedepar mo MertomaMm sl 3a4ad  [EHTPAJIM30BAHHOW W JICEHTPAIM30BaHHON
pacnpenenéHHON ONTHMHU3ALHH.

3. Hpe):[J'IO)KI/ITC HOpMY H HpOKC—(i)yHKLII/IIO I 3a/lavui ONITUMU3AlMKU Ha MPSIMOM IMPOU3BCACHHUN
CHUMIIIICKCOB.

Kontpons u onienku
OueHka 3a ceMecTp CKJIabIBaeTCs U3:

1. CamocrositensHas pabora cTyJaeHTOB - ipoekT. [IporpammupoBanne Ha Python mnmm C++ ¢ nenbro
cpaBHeHUS () (HEKTUBHOCTH U3y4aeMbIX METOIOB ONTUMH3ALIHH.

2. Teoperndeckas KOHTpoJbHas paboTa B Mae. B Bompocax KOHTPOJILHOW MOTYT TMPUCYTCTBOBAThH
3aJaHusl HaNMCcaTh (OPMYIMPOBKU ONPENSICHUH WM TEOpEeM, a TaKKe 3aJayd TEeOPETUYECKOro
Xapakrepa.

Bonee Tounble 6amibl 32 yKazaHHbBIE MyHKTHI B (HOpMYIIa Jiisl OyYeHUS! OICHKH OyIyT OOBSIBICHBI B
KOHIIE CeMecTpa.

HpI/IMepHBIe TCMBbI JUIA IMIPOCKTOB (CaMOCTOfITeJ’IBHaH paGOTa CTy,E[eHTOB)Z

1. YckopeHHBIE METOABI AJIS 33/1a4 HEBBITYKIION ONTUMHU3ALINH.



2. MeTozpl IEpBOTO MOPS/AKA TSl KBa3UBBITYKJIBIX 3aa4 OOJIBIION pa3MEepHOCTH.
3. Meron 3epkalbHOTO CIIyCKAa: HEBBIMTYKJIBIA, BBIMYKJIbI M CHUJIBHO BBIMYKJIBIA CIIy4aif.

4. rpaI[I/IGHTHBIG MCTOAbI JIA OTHOCHUTCIBHO INIAAKHUX W OTHOCHUTCIBHO CWJIBHO BBIITYKJIBIX 3a/a4v.

5. Meronsl nepBOro NOpsIKa IS 33124 KOMIIO3UTHOW ONITUMH3ALUU.

7. YCKOpEHHBIE CTOXaCTUUECKHUE I'PaJIUEHTHBIE METOIbl B HEBBIIIYKJIOM CIIydae.
8. Metonp! pacnpeieI€HHON ONTUMU3AIIHH.

9. Merozp! 15151 BApHAllMOHHBIX HEPABEHCTB.

10. OBpucTHYECKHE METOMABI AJIS 337]a4 HEBBIMYKIION ONTUMH3ALINH.

11. YckopeHHBIE CTOXaCTUYECKHUE TPATUECHTHBIE METOBI.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1. BBIHYKIIaH Y HCBBIITYKJIad OIITUMH3ALU. HpI/IMepBI OPUKIIAAHBIX 3a1a4 HeBBIHYKHOﬁ OIITUMH3AlIUH.

2. JlokanpHble W TNOOANBbHBIE MHUHAMYMBI. [pajiMeHTHBIN METON JUIsl TVIaJKUX HEBBIMYKIBIX 3ajad,
OIICHKA CKOPOCTH CXOJUMOCTH C UCIIOJIb30BAHUEM HOPMBI TPaAUCHTA.

3. I'pagveHTHBIN METOJ: HEBBIIYKJIbIE, BBITYKIIbIE U CHJIBHO BBIIYKJIbIE 3a7jadd. YCKOPEHHbBIE METOIbI
JUIS 3a1a4 BBITYKJIONW W CHJIBHO BBIMTYKJION INIAAKON ONTUMH3ALMN: METOA TSHKEIOro MIapuKa, ObICTPBIN
rpaeHTHBIN METOZ,.

4. OTHOCUTEIIbHAS NIaAKOCTb U OTHOCHUTCJIbHAA CUJIbHASA BBIITYKJIOCTb. HpI/IMepI)I MPUKJIaJHBIX 3aJa4:
MaTpUYIHbIC YPABHCHUA, D-onTumanbsHEIN M1aH OKCIICPUMCHTA.

5. A):[aHTI/IBHLIﬁ I‘pa,[[HeHTHLIﬁ METOA MAJA OTHOCHUTCIBHO TJIAAKHWX OITHMHU3AIIMOHHBIX 3a1aay.

6. 3amayu LEHTPaAJIU30BAaHHON ONTHUMM3AIMN B TPEANONIOKEHUH CXO)KECTH ClIaraeMbIX: MOIXON C
KCTIOIb30BAHUEM OTHOCUTEIBHOM IaJAKOCTH U CUJIBHOW BBITYKIIOCTH.

7. CyOrpanueHTHbIE METOIBI ISl HEIAAKUX 3a7a4. HKHUE OICHKH CIIOKHOCTH. MeTo| 3epKaibHOTO
CITyCKa.

8. War B.T. ITonsika B cyOrpajiIn€HTHOM METOJIE ¥ €T0 MPUJIOKEHUS B 3aj[a4ax PErpecCuu, a TakKe Mpu
OTBICKAaHUU OOILEH TOYKU CHCTEMbI MHOXKECTB.

9. OTHOCHUTENbHAs HENPEephIBHOCTh (JIMIIIMIIEBOCTh) B ONTUMH3aUuU. lIpuMepsl: reoMeTpuueckue
3aJauM, a Takke 3ajada OMHApHOW KiIacCU(pUKAIMM METOJOM OMOPHBIX BEKTOpOB. CyOrpaaueHTHBIC
METO/IbI JUIsl OTHOCUTEIIBHO JIMIIIHULEBBIX 3aa4.

10. O6001meHus BBIMYKIOCTH, JOIMYCKAIOIIUE XOPOIIKWE I0OANbHbIE OLIEHKA CKOPOCTH CXOAMMOCTH:
KBa3UBBIITYKJIOCTh, c1a0ast BBITYKJIOCTb. [IprMepbl KBa3UBBITYKIIBIX M C1a00 BBIMYKJIBIX 3371a4 aHAJIH3a
JAHHBIX.

11. CyOrpamueHTHble METOIBI A KBasUBBINYKIbIX 3aaad (moaxon HO.E. Hecteposa), ouenku
CKOPOCTH CXOMMOCTH.

12. CyOrpaaueHTHbIe METOABI AJIs €1ab0 BBIMYKIBIX 3aa4 C OCTPhIM MUHHUMYMOM, T€OPETHYECKUI
pe3yapTar 0 JMHEHHOW CKOPOCTH CXOAUMOCTH.

13. Penakcanuu CWJIBHOW BBIIYKJIOCTH: YCJOBUS I'PaJUEHTHOIO IOMHUHUPOBaHMS M KBaJpaTUYHOIO
pOCTa, TEOPETUYECKUH PE3YIBTAT O JMHEMHON CKOPOCTH CXOAMMOCTH. [IpuMep: HEMMHENHBIE CUCTEMBI.

14. 3agaun TeOMETPUYECKOTO MTPOrPAMMHUPOBAHHUSL.

15. DOBpucTHdeckue anropuTMbl HEBBIMYKJIOH ONTHMHU3AIMHM: METOJl HUMHUTAIMH OTXHTa U
FEHETUYECKUE aNTOPUTMBL.

[Ipumepsl OuIETOB:
burner 1:

1. I'pagveHTHBIN METO: HEBBIIYKJIbIE, BBITYKIIbIE U CHJIBHO BBIIYKJIBIE 3a7jadl. YCKOPEHHbIE METOIbI
JUIS 3a]1a4 BBITYKJIONW U CHJIBHO BBIMTYKJIOM TNIQAKON ONTUMH3ALMN: METOA TSHKEIOro MIapuKa, ObICTPBIN
rpaeHTHBIN METOZ,.

2. 3agayn reOMEeTPUIECKOT0 IPOTPaMMHUPOBAHHUA.
buner 2:



1. OGo0mieHus! BBIMYKIOCTH, AOMYCKAIOLINE XOPOLIME II00AIbHBIE OLUEHKH CKOPOCTH CXOAMMOCTH:
KBa3UBBIITYKJIOCTh, c1a0ast BBIMYKJIOCTb. [IpiMephl KBa3UBBITYKIIBIX M C1a00 BBIMYKJIBIX 3371a4 aHAJIH3a
JAHHBIX.

2. 3ajaud LEHTPAIM30BAHHOM ONTUMHU3ALUHM B MPEANONOXKECHUN CXOXKECTH CIaraeMbIX: HMOAXOH C
UCIO0JIb30BaHUEM OTHOCUTEIBHON IIAJIKOCTH U CUIIBHOM BBIITYKJIOCTH.

Kpurepun onennBanus

- omenka «ommuuHo  (10)»  BeIcTaBisieTCSs  CTYACGHTY, IIOKa3aBIIEMYy  BCECTOpPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS y4eOHOMN MporpaMMbl AUCIUIIMHBEL U YMEHUE IPUMEHATh UX
Ha MpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBHIIbHOE 0OOCHOBAaHUE NMPHHATHIX
peleHnn

- OleHKa  «oTau4yHO  (8)»  BBICTaBISETCA  CTYAEHTY,  IIOKa3aBIIEMYy  BCECTOPOHHHE
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha TPaKTUKE MpPU PELICHUH KOHKPETHBIX 3aja4, W MpPaBWIbHOE OOOCHOBAHME NPHUHATBHIX pPEIICHHH

- OILIEHKa «xopoluo (7)» BbICTaBIsETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, I'paMOTHO M IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOUHOCTH;

- OIICHKA «XOpowIO (6)» BBICTABISAETCS CTYACHTY, €CJIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, yMeeT IPUMEHSTh IIOJy4YEHHbIE 3HAHUS Ha IIPAKTUKE, HO JIOIYyCKaeT B OTBETE WJIU B
pEIIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMeeT MPHUMEHSThH MONyuYeHHbIC 3HAHWS Ha MPAKTUKE, HO JOIYCKAE€T B OTBETE WM B PEIICHUH
3a]1a4 HEKOTOPbIE HETOUHOCTH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH BIIaZICeT OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
Oo0y4eHHSI W MOXKET NPUMEHSTHh TMOJyuYeHHbIE 3HAHHUS MO 00paslly B CTaHJAPTHOM CHUTYyalluu;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHu Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs U MOXET IPUMEHSTh MOJy4YeHHbIE 3HAHUS MO o0pas3lly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBIH HE 3HaeT OoJblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS IIPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 33134

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISIETCS CTYACHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH

IIpu mpoBeneHMH yCTHOTO 3K3aMeHa oOydaromiemycs npepocraBisercs 30 MHHYT Ha IOITOTOBKY.
Onpoc oOydatomierocs 1o OwieTy Ha YCTHOM JK3aMEHE HE JOJDKeH IMPEBBIIIATh OFHOTO
aCTPOHOMMYECKOI'O yaca.



