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: OnTuMu3anys B aHATU3€ JaHHBIX: TOTIOJHUTEIbHBIE TJIABBI
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: ®.C. CroHskuH, A-p pu3.-Mar. HayK, JOLEHT, JOLEHT

[Iporpamma obcyxieHa Ha 3acefjannd Kadeapbl MaTeMaTH4ecKux OcHOB ynpasienus 21.02.2025



AHHOTANMA

Kypc mnpusBan yriyOWTh 3HaHHS CTYACHTOB MAarucTpaTypbl B OOJNACTH METOIOB ONTHMHU3AIUN B
MPOCTPAHCTBAX OOJBIIMX PAa3MEPHOCTEH, MPUMEHUMBIX KO MHOTHM MOMYJISPHBIM B TPUJIOKCHHSIX THIIAM
3aJad4 COBPEMEHHOTO aHayim3a JaHHbIX. OcoOblid ymop Oyler clienaH Ha METOAbl JUIsl BapUalMOHHBIX
HEpPABEHCTB, CEIJIOBBIX 3aJ]a4, a TAKXXE — TEOPETHUUYECKUM pPEe3yJabTaTaM O METOAaX MEpPBOro MOpsAKa s
BXHEWIIMX 3aJlad HEBBIMYKJIOW (T100anbHON) OnTUMHU3alui. MeToAbl MEpBOr0 MOpsAKa TOMYJSIPHBI B
3a/layax aHanu3a OOJNBIIMX JaHHBIX BBUJY MAaJjOW 3aTPaTHOCTH WTEpalliii W OTCYTCTBHUS B OIICHKAaX
CIIO)KHOCTH TTapaMeTPOB Pa3MEPHOCTH MPOCTPAHCTRA.

[lepBas yacTh Kypca HMOCBSIIEHA CHCTEMATU3aI[UH 3HAHWI CTYJICHTOB B OOJIACTH TEOPUHU CIOKHOCTH METOJIOB
MIEPBOTO TOPSJIKA YISl BBITYKJIOW onTHMH3auu. B 0030pHOM mopsake OymyT pacCMOTPEHBI ONTHMAJIbHBIE
METOABl U HUKHUE TPAHULbI CIOKHOCTH JUIS 3334 DIAJKOM M HEIVIaJAKOW BBIMYKIOW onTuMu3auuu. Taxxke
OyIyT OmHcaHbl BapHaIli METOIOB TPAJUEHTHOTO THIIA M OIEHKH CIOXKHOCTH JUTsl BOSHUKIITNX HECKOJIBKO JIET
Ha3aJ] KJIACCOB TaK HA3bIBAEMBIX OTHOCUTEIHHO MIQJKHMX M OTHOCHUTEILHO HETPEPHIBHBIX (JUMIIUIEBBIX)
ONITUMM3AIMOHHEIX 3aJ[ad, MPUMEPHI MPUKIATHBIX 337349 Takux KiaccoB. K mogo0HBIM mpobiieMaM MOXHO
OTHECTH, B YaCTHOCTH, 33J1a4yi D-0NTUMaNBHOTO MJIaHa SKCIIEPUMEHTA U OMHAPHOH Kiaccu(UKAIUH METOJIOM
OTOPHBIX BeKTOPOB (SVM). MIMeroTCst IpUIoKeHHs B paclpeieIEHHON ONTUMU3AIIHH.

Bropas wacte Kypca mocBslieHa METOIaM MEPBOrO MOPSAAKA IS BapHUAI[MOHHBIX HEPABEHCTB M CEIJIOBBIX
3aaa4. bynyT paccMOTpeHBI MOHATHE BapUALMOHHOTO HEPABEHCTBA, PE3Y/IbTATHl O Pa3pEIIMMOCTU U IPUMEPDI
3a/1a4, CBONAIIMXCA K BapHallMOHHBIM HEpaBEHCTBaM (3aJayd AOIMOJHUTENBHOCTH, OTHICKAHUE CEIJIOBBIX
TOYEK C pPa3HBIMU NPWIOKEHUSMH B HWIPOBBIX 33/1a4yax, B ToM uucie k obyuenuto GAN). [lanee Oymyt
OIHMCAaHbl METOMBI JIJISl BAPUAIIMOHHBIX HEPABEHCTB: MPOEKIMOHHBIA U 3KCTparpagueHTHbIN, MPOKCUMAIIbHBII
3€pKaJIbHBIN METOJ U €r0 aJaTUBHBIN BapUaHT, a TAKXKE YCKOPEHHBIE METO/IbI ISl CEJIOBBIX 3a]1ad.

TpeTbst 4acTh Kypca HallelieHa Ha U3JI0KEeHHE HanboJiee N3BECTHBIX MOIXO0JI0B M TEOPETUUYECKUX PE3YyJIBTaTOB
0 METOoJax JUisl 3a/1a4 HEBBIMYKION onTuMu3anuu. HameueHo JeTanbHOE pacCMOTpPEHUE 3aJad ¢ aHAJIoraMu
BBIMYKJIOCTH  (KBa3WBBINYKIOCTh, clabas BBIMYKIOCTh), a TakKKe CHIBHOM BBIMYyKIOCTH (yCIOBHE
TPaJueHTHOTO JIOMHUHHPOBAHUS, KBaJpaTUYHOTO POCTAa W WX AHAJIOTH) W COOTBETCTBYIOIIUE IPUMEPHI
MPUKIAAHBIX 3aja4. Takke OyIyT mpeacTaBiIeHbl HanOoyee N3BECTHBIC IBPUCTUUYECKUE MOIXObI (MMUTAIIHSI
OTXKUTA, TCHETHYECKIE aJITOPUTMEI).

1. leau u 3apauu

eap AUCUMNIMHBI

O3HaKOMIICHHE CTYICHTOB C HEKOTOPHIMH THIIAMH ONTHMH3AI[MOHHBIX 3a/1a4, BO3HHUKAIOIINX B
COBPEMEHHOM aHallu3€ [aHHBIX, BOMPOCAMU TEOPWUH AJANTUBHBIX UYHUCIEHHBIX METOAOB IEPBOTO
TOpSIZIKA JIJISL 3a/1a4 MUHWMU3AIUY, BAPUAIIMOHHBIX HEPABEHCTB, CEJIOBBIX 3a/1a4, OCHOBAMHU TEOPUU
METOJIOB JIJISl 337]a4 HEBBIMYKIION ONTUMHU3ALINH.

3agauu AU CHUIIHHBI

- IproOpeTeHne CIyIaTeIsIMA TEOPETUIECKUX 3HAHUI U IPAaKTUYECKUX YMEHUI U HaBBIKOB B 001aCTH
aIanTUBHBIX YHCICHHBIX METOIOB ONTHMHU3ALINH;

- HpI/I06p€TCHI/IC CIIyIaTCJIIMH HABBIKOB BJIAJICHUSA allllapaTOM BBIITYKJIOIO aHAJIN3a,

- OCBOGHHME OOLIETO MOAXO0Ja K PEIICHHI0 IIHPOKOTO Kilacca MPHUKIAJIHBIX ONTHMHU3AIMOHHBIX 3aj1ad,
JOIMYCKAIOINX MaTeMaTH4YecKyto (hopmanu3anuio;

- IOArOTOBKAa CIyIIaTeJled K M3YYEHUI0 CMEXHBIX MaTeMATHYECKHUX IUCLUIUIMH, CBSA3aHHBIX C
aHAJM30M  JAaHHBIX, MAIIMHHBIM OOy4YeHHEM, MOJAEIMPOBAHMEM TPAHCHOPTHBIX  IOTOKOB,
MaTeMaTH4YeCcKOi 3KOHOMHKOH 1 Teopue auddepeHnnanbHbIX (IMHAMUYECKUX) UTP;

- HpI/I06p€TCHI/IC HAaBbBIKOB B INPHUMCHCHHMHU MCTOAOB BAapUAWMOHHOIO aHajlin3a B OPYIUx
C€CTCCTBCHHOHAYYHbIX NUCHUILINHAX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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




VYK-3 CnocoGeH oprann30BbIBaTh H PYKOBOIUTD
paboToii KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTUIO IS JOCTHKCHUS ITOCTAaBICHHOMN
HeH

VYK-3.2 ~ VuureiBaeT B  CBOEM  CONMAIbHON U
poeCCHOHAIBHON AEATEIBHOCTH MHTEPECH], 0COOCHHOCTH
MOBEICHUSI W MHEHHs (BKJIIOYas KPUTHYECKHUE) JIofIeH, ¢
KOTOPBIMH ~ PabOTaeT/B3aMMOACUCTBYET, B TOM YHCIE
IIOCPEACTBOM KOPPEKTUPOBKH CBOUX JEHCTBUN

VYK-3.3 CnocobeH mpeaBulieTh pe3yiabTarhl (TIOCIECTBHS)
KaK JIMYHBIX, TAK U KOJJICKTUBHBIX ACHCTBUI

VYK-3.4 CpnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacrpenessTh HOpYYEHHS YICHaM KOMaH/Ibl,
OpPraHU30BBIBAaTh O0CYKACHUE PA3HBIX HJIEH 1 MHEHHUN

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpoOiemMax HayKH U TEXHUKH B 001acTi
MH()OPMATUKHU U BBIYUCIIATELHON TEXHUKH,
croco0OeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
UccIe0BaHUN B 001acTH HH(GOPMATUKU M BEIYUCIUTEIbHON
TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0safaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YYUTHIBAS
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOJIOB PEIICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

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

OIIK-3.3 CnocobeH HCIIOIL30BaTh MCCIENOBATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3iIuyHBIX 00iacTell HayKu (TEXHUKH)

OIIK-3.4 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOJIYYaeMbIX PEIICHUN

OIIK-3.5 CnocobeH aaanTupoBarh 3apy0eiKHbIE KOMILIEKCHI
o0paboTkn  uHPOpPMALMKM U aBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€YECTBCHHBIX MPEANPHUATHI

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

OIIK-3.7 Cnocoben  pa3palarbiBaTh  OpPUTHMHAJIBHBIC
AJITOPUTMBI U TIPOrPaMMHBIE CPEICTBA, B TOM YHCIE C
UCTIONTb30BaHHEM COBPEMEHHBIX MHTEIUICKTYa bHBIX
TEXHOJIOTUH, JUT peleHus MpodecCHOHANBHBIX 3a1a4

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

TAYHONTINTIATA

[IK-2.1 3naeT OCHOBBI  HAyYHO-HCCIIEIOBATEIbCKOM
JEATeNILHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeET 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 TEOPUH 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 TEXHOJIOTUI




LvAIvUVIUL Xaxa

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHUs 3a1a4y
uupoBoil 00pabOTKM CHUTHAJIOB, WCIOJNB30BAHUS CETH

WnTrepner, AHHOTHPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HUCTOYHUKAMU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!

- (l)yH,I[aMeHTaJILHLIe noAXO0Abl K pCHICHUIO 3a1a4 BBIHYKHOﬁ nu HCBLIHYKHOﬁ OIITUMH3AIIHH

- INOHATHA, AKCHUOMBbI, MCETOAbI AOKA3aTCJIbCTB M JO0Ka3aTeJIbCTBa OCHOBHBLIX TCOPEM B pasaciax,
BXOJAIINX B 63,30BYIO 4aCTh IIUKIJIA,

- OCHOBHBIC CBOMCTBA COOTBETCTBYIOIIUX MATECMAaTHICCKUX O6’b€KTOB;

- AHAJIMTUYICCKUC U YUCIICHHBIC ITOAXOABI 1 METOABI AJId PCHICHUSA TUIIOBBIX IMPUKJIAAHBIX 3a1a4.

YMETB:
- IIOHSThH IIOCTABJICHHYIO 3a/1a4y;
- HCIIONB30BAaTh CBOM 3HAHUS AJISl pelieHus (PyHIaMEHTaJbHBIX M MPHUKIAIHBIX 3a]ad BBITYKIOH U
HEBBINYKJION ONTUMM3ALNY;
- OLIEHUBATh KOPPEKTHOCTh OCTAHOBOK 33]1a4;
- CTPOro JI0Ka3blBaTh UM ONPOBEPIaTh yTBEPAKICHUE;
- CAaMOCTOSTENIBHO HAXOAUTh AJITOPUTMBI PEIICHUS 33/1a4, B TOM YHUCJIE U HECTaHJAPTHBIX, U IIPOBOIUTH
UX aHaJIN3;
- CAMOCTOSITENIEHO BUJETH CJECTBUSA MTOyYEHHBIX PE3YIIBTAaTOB.

BJIAJIETh:

- HaBbIKAMH OCBOCHHUS OOJIBIIIOr0 00beMa HHGOPMAIIUN U PEIICHUS 3a/1a4;

- HaBBIKAMH CaMOCTOSITEIEHON paOOThI U OCBOCHUS HOBBIX JUCIHMILINH;

- KyJIBTYpOW NOCTaHOBKH, aHAJIM3a U PEIICHHs MaTeMaTHYeCKHX W NPUKIAIHBIX 331ad, TPEOyIOIHX
ISl CBOETO PEIICHHS UCTIONb30BAaHHUS MaTeMaTHYECKHX ITOIXOI0B U METOIOB BBITYKJIOH ONITUMH3ALINH;
- NpPEIMETHBIM S3BIKOM M HaBBIKAMH TI'DAaMOTHOTO OINKMCAHMsl PEIICHUS 3afad M HpeICTaBICHUS
MIOJTY9EHHBIX PE3yJIbTaTOB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
CamocrT.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Bsenenue. 3agaun HEJIMHCHHOU
1 ONTUMHU3AIINN: HIDKHHUE  OIIEHKH U 6 6 6

ONITUMAJIbHBIC AJITOPUTMEI.

AJQanTuBHBIE METOABI TIEPBOTO MOPSAKA
2 TUTS HEKOTOpPhIX  KJIACCOB 3aza4 6 6 6
ONITUMU3ALIH.




BapuanonHbsle HepaBeHCTBA U CEIJIOBbIE

3 3a/aud. YCIOBHA  pa3pelIMMOCTH | 6 6 6
IpUMEpPHI IPUKJIAJHBIX 3a/1a4.
Mertonel  mepBoro  mopsiika s

4 BapHAI[MOHHBIX HEPABEHCTB M CEIJIOBBIX 6 6 6
3ajay.

5 N30panHple  MOIXOABI K 3ajadam 6 6 6
HEBBINTYKJIOH ONTUMHU3ALINH.

Hroro yacos 30 30 30

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. BBC,E[GHI/IG. 33.,[[3‘11/1 HEJIMHCIHON ONTUMMU3AIUU: HUKHUC OLICHKH U OIITUMAJIbHBIC aJITOPUTMBIL.

OOmas mocTaHOBKa 3a7add HENWHEHHOW ONTHUMH3alMU. BeIyknas W HEBBIIYKJIAs ONTHMH3ALKSL.
[IpumMeps! ONTUMHU3ALMOHHBIX 3a/lad, BO3HUKAIOIIKMX B aHAJIM3€ JAHHBIX: JIMHEWHas U HeJIuHeHHas
perpeccuss u OuHapHas kiaccupukauua. HwkHUE OLEHKM aHAJIUTHYECKOW CIIOXKHOCTH B
MPOCTPaHCTBaxX OOJBIIMX pa3sMepHOCTeN (0030p): aKKe U HENNIAAKHUE 3a/1a4u.

I'panuieHTHBIH METOA: HEBBIIYKJIbIE, BBIIYKJIbIE U CHJIBHO BBIITYKJIbIE 33a4d. YCKOPEHHbIE METOJbI
JUISL 33]1ad BBIMYKJIOM M CHJIBHO BBINYKJIONW NIAAKOW ONTUMHU3ALMHA. MeTon TKENOro IIapHka,
OBICTpHIN TpaJueHTHBIN MeToa. TexHuka pecTapToB. ONTHMAIBHBIE YCKOPEHHBIE METOJBI TIAKON
BBIMYKJIOH MUHMMHK3auuu. CyOrpagieHTHbIe METOABI AJIs 3a7a4 HENIaKoH onTUMH3aunu (0630p).

2. A):[aHTI/IBHLIe MCTOJBI IICPBOIO MOpAAKa JJI1 HCKOTOPLIX KJIACCOB 3a/1a4 OITUMU3AIUU.

AJanTHUBHBIA HEYCKOPEHHBIN TPaJIMeHTHBIN METO/: BBIMTYKJIBINA U HEBBITYKIIBIM ciTydail. ATanTHBHBIN
METOZ TOJOOHBIX TPEYroJbHUKOB. YHUBEpPCAJbHBIE TIpagueHTHbIE MeTonbl. OLEHKH CKOPOCTH
cxopuMocTa (0030p).

AnantuBHBIE CyOTpasueHTHBIE METOABI AJIS 33124 BBIMYKJIOW MUHUMM3auuu obmero Buaa. lar b.T.
[Tonsixka B cyOrpagMeHTHOM METOJIE M €ro NPWIOKEHHUs B 3a7adyax PErpeccHu, a TaKkKe IpH
OTBICKAaHUU OOILEH TOYKU CHCTEMbI MHOXKECTB.

OTHOCuUTeNbHAs DIAAKOCTh U OTHOCUTENIbHAS CHJIbHAS BBINYKJIOCThb. IIpuMephl NpUKIagHbIX 3a4a4:
MaTpU4YHbIE ypaBHEHHs, D-OoNTUManbHBIA TUIAaH 3KCIEPUMEHTA. AAaNTUBHBIN IPaJUEHTHBIA METOA
U1l OTHOCHUTEJIFHO TJIAIKUX ONTUMM3AaLMOHHBIX 331a4. OOCyKAeHHE Pe3yIbTaToB IKCIIEPUMEHTOB.

3ajaun LEHTPATM30BAHHONW ONTUMU3AINHN B TMPEANOIOKEHHH CXOXKECTH CJIaraeMbIX: MOIXOI C
WCIIOJIb30BAaHMEM  OTHOCHTEIIFHOM TMAJAKOCTH W CHJIBHOW  BRIMYKIOCTH. OTHOCHUTENIbHAS
HEIPEePhIBHOCTh (JIMIMIIUIEBOCTh) B ONTUMHU3ALMU. [IpUMephl: TeoMeTpuyecKre 3agadd, a TakKxkKe
3aa4a OMHApHON KiIacCU(UKAIMA METOAOM OIOPHBIX BEKTOpOB. CyOTpaJieHTHBIE METOMBI IS
OTHOCHTEIIHHO JIMIIIUIIEBHIX 3a/1a4.

3. BapuanuonHble HEpaBEHCTBAa M CEIUIOBbIE 3aJaud. YCIOBMs pa3peIlUMOCTH U IPUMEPHI
MPUKIIAAHBIX 3a7ad.

[lonaTre BapuaMOHHOTO HEpaBEHCTBA. Pe3ynbTaTbl 00 YCIOBUSAX Pa3pelIMMOCTH BapUAllMOHHBIX
HepaBeHCTB. [IpuMepsl 3a1ad, MPUBOIAIIMX K BapUAllMOHHBIM HEPaBEHCTBAM. 3ajada OTBHICKaHUS
cenyioBoil Touku. llpunokeHus:: narpaHkeBbl CEIJIOBBIE 3afadd, MAaTPUYHBIE WIPHI, 3agadya
COBMECTHOT'O HCIIONIb30BaHHS PECYPCOB, 00yUeHHE TeHepaTUBHO-COCTsI3aTeNbHBIX ceTeit (GAN).

4. MeTozp! IEPBOTO MOPSAIKA AJI BapHAIIIOHHBIX HEPABEHCTB U CEVIOBBIX 3a]1au.




HwxHue oOIeHKH CIOKHOCTH METOJOB TEPBOrO MOpsAKa JUIsi BapHAIlMOHHBIX HEPaBEHCTB.
[TpoekiMoHHbIA METOT AJISI BAPUALIMOHHBIX HEPABEHCTB, OLICHKA CKOPOCTU CXOJUMOCTHU AJISI CUIIbHO
MOHOTOHHBIX JIMMIIMIIEBBIX OINEPaTopoB. OKCTpParpaUeHTHBI METOA U €ro CpaBHEHHE C
MIPOEKITMOHHEIM MeToioM. [Ipokcumanbrbiii 3epkanbHbii MeTon A.C. HemupoBckoro. AganTuBHBIN
M YHUBEPCAJIbHBII BapHaHTHl NpPOKCHMAaibHOTO 3epkanpHOro Metoma A.C. Hemuposckoro st
BApUALIMOHHBIX HEPaBEHCTB C MOHOTOHHBIMHU OIlE€paTopaMu. TeopeTUYECKUE OLEHKU CKOPOCTH
CXOJUMOCTH METOJIOB [IJI1 MOHOTOHHBIX OIEParoOpoB: CIIy4daW JUIIINIIEBAa, OTPAHHUYEHHOTO U
OTHOCHUTENIbHO JIMIIIUIEBA omepatopa. MeToasl [ BapUallMOHHBIX HEPABEHCTB C CHIIBHO
MOHOTOHHBIMHU OIleparopaMu. AHaIHU3 Pe3yJbTaTOB HEKOTOPBIX BBIYUCIUTEIBHBIX 3KCIIEPUMEHTOB.
I’'paguieHTHBIE METOBI C HETOUHBIM OPAKYJIOM. YCKOPEHHBIE METO/bI 111 CUIIBHO BBITYKIIO-BOTHYTHIX
cemmoBbIX 3amad. CTOXaCTHUECKHE METObI MEpPBOTO TOPSAAKA [JIs BapUAIMOHHBIX HEPABEHCTB U
CEIOBBIX 3aj1ad.

5. I/I36paHHBIe IOAXOAbI K 3aJa4aM HGBBIHYKHOﬁ OIITUMU3AllUH.

JlokanpHble M TI00AJBHBICE MUHUMYMbI. [pajiueHTHBIA METOA A IIAJKUX HEBBIMYKJIBIX 3a7ad,
OLICHKa CKOPOCTH CXOJIMMOCTH C WCIIOJIb30BAaHHEM HOPMBI TrpaaueHTa. [IpobieMa HaxOXKICHHS
m100ansHOoro MUHUMYMa. O0OO0IEHHUS BBIMYKIOCTH, JOIMYCKAIOIINE XOPOIINE TMO0aNbHbIE OLIEHKH
CKOPOCTH CXOIMMOCTH: KBa3UBBIMYKIOCTb, C1a0ast BHITYKIOCTh. [IpuMephl KBa3UBBITYKIIBIX U CJIA00
BBIITYKJIBIX 3a/1a4 aHajau3a JaHHBIX. CyOrpaJueHTHbIC METOAbI Ul KBAa3HMBBIMYKIBIX 331a4 (TIOIXOX
IO.E. Hecrepona), oneHku ckopoctu cxoguMocT. CyOrpaineHTHbIe METOABI IS C1a00 BBITYKJIBIX
3a7a4 C OCTPBIM MHMHUMYMOM, TE€OPETUYECKHU pe3ylbTarT O JIMHEWHOW CKOPOCTH CXOAUMOCTH.
Penakcanmy CWIIBHOW BBIMYKIOCTH: YCJIOBHS TPAJUCHTHOTO JOMHHUPOBAHUS W KBaJIPaTHYHOTO
pocTa, TEOPETUYECKUH pe3ylbrar O JMHEHHOM CKOPOCTH cxoaumocTu. Ilpumep: HenuHenHbIe
CHCTEMBI. 3aJ]a4l TeOMETPUYECKOTO MPOTPAMMHUPOBAHHSL. IBPUCTHUECKUE AITOPUTMBI HEBBITYKIION
ONTHUMU3AIMN: METOA UMHUTAIIMN OT)KUTA ¥ TeHETUYECKHE aJITOPUTMBI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI
OcHoBHas 1uTeparypa
1. I'my6okoe obyuenue / 5. 'yndennoy, . benmxuo, A. Kypsmis . — Mocksa, JIMK Ilpecc, 2018.—

URL: https://e.lanbook.com/book/107901 (mara obpamienus: 29.01.2021). - [Tonusrii Texet (Pesxum
noctyna : u3 cetd MOTU / YnaneHHbIid 10oCTy)

JomnonHurenbpHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

www.optimization-online.org

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansaTHsX MCONb3yOTCA MYJIBTUMEIUUHBIE TEXHOJIOTUH, BKIIOYAS IEMOHCTPALIMIO TPE3CHTAIUH.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3yyaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.



VYenemHoe 0CBOGHUE JUCHUILIMHBI TpeOyeT:

- IIOCEILEHUs CTYAEHTOM BCEX BUJIOB ayIUTOPHBIX 3aHATUH;

- BEJICHUsI KOHCIIEKTa B XOJI€ JIEKLIMOHHBIX 3aHATUH;

- KQUeCTBEHHOH CaMOCTOSTEIbHOM MOATOTOBKY K ITPAKTUUECKUM 3aHATHAM, aKTUBHOHM pabOTHl HAa HUX;
- aKTUBHOW CaMOCTOSTENBHOMN U ayJJUTOPHON PabOTHI CTY/ICHTA;

- CBOEBPEMEHHOM C/1auy MpernoaBaTesIio 3aJaHni 110 ayJUTOPHBIM BUaM paloT.



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: ®.C. CronskuH, -p (pu3.-MaT. HAYK, TOICHT, TOTICHT



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-3.3 CmocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl NIPU PELICHUH HOBBIX 3a/1a4, MPUMEHSS 3HAHUA U3
pa3iIuyHbIX obiacTell HayKu (TEXHHUKH)

OIIK-3.4 Brnameer aHaAIUTUYECKUMUA U BBIUUCIUTEILHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-3.5 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMK W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€UECTBEHHBIX MPEANPHATHI

OIIK-3.6 CrmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BUBATh u MPUMEHSTh MaTeMaTU4eCKHe,
€CTEeCTBEeHHOHAYYHEIE, COLIMAJIbHO-PKOHOMHUYECKHE Hu
npodeccroHanbHbIe 3HAHUA IJI PEIISHUS HECTaHMapTHBIX
3a7a4, B TOM YHUCJE€ B HOBOW WJIM HE3HAKOMOH Cpene U B

MCKIUCHUIIIIMHAPHOM KOHTCKCTC

OIIK-3.7 CnocobeHn  pa3pabarbiBaTh  OpPUTHUHAIBHEIC
QTOPUTMBI M TIPOTPaMMHBIE CPEICTBA, B TOM 4YHCIE C
UCIIOJIb30BaHHEM COBPEMEHHBIX MHTEIUICKTYaIbHBIX
TEXHOJIOTHH, JJIsl peleHuns MPo(ECCHOHATIBHBIX 3a1a4

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. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare wusydeHus AUCHMIUIMHBI «ONTUMH3ALKS B aHAIU3C [AHHBIX: JOMOJIHUTEIbHBIC TIJIABbD)
00yJarouics JTOIDKEH:

3HAThb:

- (pyHImamMeHTanbHBIE TOAXO/IBI K PEIICHHIO 3a/1a4 BBITYKJIOH W HEBBITYKJIOH ONTHMHU3AIINY;

- MOHSTHS, aKCMOMBI, METOIBI JOKA3aTeJbCTB M JOKAa3aTEIbCTBA OCHOBHBIX TEOPEM B paszienax,
BXOJISIIMX B 0A30BYIO YaCTh ITHKJIIA;

- OCHOBHBIE€ CBOMCTBA COOTBETCTBYIOIUX MaTEMaTHUECKUX 00BEKTOB;

- aHAJTMTUYECKUE U YMCIICHHBIE TTOAXObI M METOMBI JJISl PEIIEHUS] TUIOBBIX MPUKIAAHBIX 3a/1a4.

yMeThb:
- TIOHSTH MTOCTABJICHHYIO 3a/1a4y;
- HCIOJIb30BAaTh CBOM 3HAHMA Ui pelleHus (yHIaMEHTAJIbHBIX M MPUKIAIHBIX 3a7a4 BBITYKJIOW U
HEBBITYKJION ONTHMH3AIINY;
- OLIEHMBATh KOPPEKTHOCTH OCTAHOBOK 3a71a4;
- CTPOTO JIOKA3bIBATh HJIH ONPOBEPIaTh yTBEPIKIACHHE;
- CAaMOCTOSITEIbHO HAXOANUTh aJITOPUTMBI PEIIeHH 3a71a4, B TOM YHCJIe M HECTaHIAPTHBIX, U IIPOBOIANTH
UX aHaJIH3;
- CAaMOCTOSITEIbHO BUAETH CIEACTBUS MOMYUYCHHBIX PE3YJIbTATOB.

BJIaJeTh:
- HaBbIKAMH OCBOEHHS O0JIBIIOro 00bemMa HHGOPMALIMK U PEILICHU 3a/1a4;
- HaBBIKAMH CaMOCTOSITEIbHON pabOThl M OCBOCHUS HOBBIX JANCIMIUINH;
- KyJAbTYpOW TMOCTAHOBKH, aHAJIW3a M PELICHUS MAaTEMAaTHUYECKHX M NPUKIAIHBIX 3a/1ad, TPeOyHommx
JUIsl CBOETO PELICHHUs UCII0JIb30BaHUsI MaTEMaTHUECKUX IT0JIX0JJ0B U METOJOB BBIIIYKJIOH ONITUMHU3ALINY;
- MPEIMETHBIM S3bIKOM M HABbIKAMH TPaMOTHOTO ONHCAHUS PEUICHUS 3aJady M MPeICTaBICHUS
IIOJIyYEHHBIX PE3yJIbTaTOB.

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

1.TeopeTnueckue OLEHKH CKOPOCTH CXOIMMOCTH METOJOB JJIi MOHOTOHHBIX ONEPATOPOB: CIy4yau
JIUTIIINIIEBA, OTPAHMYEHHOTO U OTHOCUTEIHHO JIHUIIINIIEBA OTIepaTopa.

2. Meronpl sl BapUALIMOHHBIX HEPABEHCTB C CUJIBHO MOHOTOHHBIMH omeparopamu. ['paaveHTHbIC
METOJbl C HETOYHBIM OPAKYJIOM. YCKOPEHHBIE METOIBI JUISI CHJIBHO BBITYKJIO-BOTHYTBHIX CEIJIOBBIX
3aj1ad.

3. CToxaCTHYECKUE METO/IBI IIEPBOTO MOPSIIKA [T BApUAIMOHHBIX HEPABSHCTB U CEMIJIOBBIX 3aiad.

4. JlokanpHbIe W TI00ANbHBIE MHHUMYMBL |pageHTHBIA METO Ui TIaJKUX HEBBIMYKIBIX 3aiad,
OIIEHKa CKOPOCTH CXOJUMOCTH C UCIIOIb30BAaHUEM HOPMBI TPaIUEeHTA.




5. O6001IeHus! BBIMYKIOCTH, AOMYCKAIOUINE XOPOILIME ITOO0AJbHBIE OLUEHKH CKOPOCTH CXOAMMOCTH:
KBa3UBBIITYKJIOCTh, c1a0ast BBIMYKJIOCTb. [IpiMephl KBa3UBBITYKIIBIX M C1a00 BBIMYKJIBIX 3371a4 aHAJIH3a
JAHHBIX.

6. CyOrpaareHTHbIe METOBI 17151 KBa3UBBIMYKJIbIX 3aaa4 (noaxox FO.E. Hecteposa), oeHkn ckopoctu
CXOAMMOCTH.

7. CyOrpagueHTHbIe METOIBI Ul C1a00 BBITYKIBIX 3a/ad C OCTPHIM MHUHHUMYMOM, TEOPETHUYECKHUM
pe3yapTar 0 JIMHEHHOW CKOPOCTH CXOAUMOCTH.

8. Penmakcanuum CUIBHON BBITYKJIOCTH: YCJIOBHMS TPaAMEHTHOTO JAOMHUHUPOBAaHUSA M KBAJPaTUYHOTO
pocTa, TEOPETUYECKUN PE3YJIBTAT O JMHEWHON CKOPOCTH CXOAUMOCTH. IIpumep: HeNnMHENHbIE CUCTEMBI.
9. 3amaun reoMEeTPUUECKOTO MPOTrPaMMHUPOBAHUSI.

10. DOBpucTHYECKHE aNrOpUTMbl HEBBINYKJIOH ONTHMHU3AIMHM: METOJl HUMHUTAIMM OTXHUTa U
FEHETUYECKUE aITOPUTMBL.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. IlpuMepsl ONTUMHU3AMOHHBIX 33J]]a4, BO3HUKAIONINX B aHAJN3€ JAaHHBIX: JUHEWHAs W HelWHeWHas
perpeccus 1 OMHapHas KIacCUPUKAIIUSL.

2. HuwxHMe OLIEHKY aHAIMTUYECKOW CIIOKHOCTH B POCTPAHCTBAX OOJBIIUX Pa3MEPHOCTEH: TIaiKue U
HEMTaJKNE 3a1a4H.

3. I'paiveHTHBIA METOJ: HEBBIMYKIIbIE, BBITYKIBIE U CHJIBHO BBITYKJIBIE 3a/1a4d. YCKOPEHHBIE METOABI
JUTS 3a]1a4 BBIMTYKJIOW W CHJIBHO BBIMYKJIOHN TIIAJAKON ONTUMH3AIMN: METO TSHKENOTO MapuKa, OBICTPBIN
IpaJuEeHTHBIA METO/.

4. AIanTHBHBIM HEYCKOPEHHBIA TI'PAaAMEHTHBIA METOH: BBINYKIBIM M HEBBIIYKIBIA ciaydaid. OueHKu
CKOPOCTH CXOJIUMOCTH.

5. AnanTUBHBIA MeTOJ MOAOOHBIX TPEYTOJLHUKOB. YHUBEpPCAJIbHBIC I'PaAUEHTHBIE MeToabl. OueHKn
CKOPOCTH CXOTUMOCTH.

6. lar B.T. Ilonsika B cyOrpaieHTHOM METOJIE U €T MPHJIOKEHUS B 3aJ1a4aX PErpeccuu, a TaKkxKe Ipu
OTBICKaHNH OOIIEH TOUYKU CHCTEMBI MHOXKECTB.

7. OTHOCUTENbHAS [VIAIKOCTh U OTHOCUTEJIbHAs CUJIbHAs BBINYKIOCTh. [IprMeps! NpuKiIagHbIX 3a1au:
MaTpHUYHBIE YpaBHEHMsI, D-ONTHMaNbHBIN [I71aH 3KCIIEPUMEHTA.

8. A):[aHTI/IBHLIﬁ I‘pa,[[HeHTHLIﬁ METOA AJIsA OTHOCHUTCIBHO ITIAAKHUX OINITUMHW3allMOHHBIX 3a1a4.

9. 3a)1aq1/1 LICHTpaJ'IPI3OBaHHOI>i ONTUMHU3AaIU B TPCAINOJIOKCHHUU CXOXCCTHU ClIaraCMbIX: IIOAXOH C
HUCIIOJIb30BAaHNEM OTHOCHUTEIHLHOM IJIaJIKOCTH U CUJIBHOM BBIITYKJIOCTH.

10. OTHOCHTENbHAs HENPEPHIBHOCT (JIMIMIIMIIEBOCTh) B ONTUMH3AlMH. [Ipumepsl: reoMeTpuueckue
3aJjauM, a TakkKe 3ajada OMHAPHOW KIIACCU(PHUKAIIMM METOJOM OMOPHBIX BeKTOpoB. CyOrpaaueHTHBIC
METO/BI ISl OTHOCUTEIBHO JIMMIIINLEBBIX 3a1a4.

11. IlonaTne BapHallMOHHOTO HEpaBeHCTBA. Pe3ynbrarsl 00 YCIOBUSAX Pa3pelIMMOCTH BapHAllMOHHBIX
HepaBeHCTB. [IpuMeps! NpUKIaaHbIX 33134, IPUBOJSAIIMX K BAPUALIMOHHBIM HEPABEHCTBAM.

12. 3amada oThICKaHUS CEIOBOM TOYKH. [IpUioKeHus: JarpaHKeBbl CEAJIOBBIC 3a/1a4d, MAaTPUYHBIC
UTPBI, 3371a4a COBMECTHOT'O HCIIOJIb30BAaHUSI PECypCOB, 00yUEeHHE TeHepaTHBHO-COCTA3ATENbHbBIX CETEH
(GAN).

13. HuxHME OLIEHKH CIIOKHOCTM METOJOB IIEPBOIO IOpsAAKa [Uld BapUallMOHHBIX HEPABEHCTB.
[IpoexkunoHHbI METON sl BapHALMOHHBIX HEPABEHCTB, OLICHKA CKOPOCTH CXOAMMOCTH Ul CHIIBHO
MOHOTOHHBIX JIMIIIIHULIEBBIX OIIEPATOPOB.

14. DxcTparpaMeHTHBI METOJ W €ro CpPaBHEHHWE C MPOEKIMOHHBIM MeToaoM. [IpokcumanbHbIi
3epkanbHbIid Meton A.C. HemupoBcKkoro. ATanTHBHBIA M YHUBEPCAJIBHBIA BAPHAHTHI IPOKCUMAIBHOTO
3epkanbHOro Meroga A.C. HemupoBckoro nansi BapUalMOHHBIX HEPaBEHCTB C MOHOTOHHBIMU
OTIepaToOpaMH.

Kpurepuu oneHuBanus
Onenka "Ommuno" (10) - MOTHOCTBEIO W BOBpEeMs pEUICHBI Bce 3ajadn  0e3  OIMIMOOK.

[TponeMoHCTpHUPOBaH IPAaMOTHBIH MOAXO K PELICHUIO 3314, Pean30BaHbl ONITUMAIIBHBIC aJITOPHTMBI,
KoJl 0()OpMIICH B €ITTHOM YJI000YHTAEMOM CTHIIE.



Onenka "Otnuuno" (9) - TONHOCTBIO M BOBpPEMS pEIICHBI BCce 3aia4d  0e3  OIIHOOK.
[IponeMoHCTpHpPOBaH TPAMOTHBIHN MOIXO/ K PEHICHUIO 33134, Peajn30BaHbl ONITUMAIIBHBIEC AITOPUTMBL.

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

Onenka "Xopomio" (7) - MOTHOCTBIO PelIeHbl Bce 3a1auu. JlomyIeHbl HecylieCTBEHHbIE ONTHOKH.

Onenka "Xopoio" (6) -NOTHOCTHIO PEMIeHO OOJIBIIMHCTBO 3a7a4. B HEKOTOPBIX 3aj1a4ax JOMYIICHBI U
He HCTIpaBiieHbl OIIMOKH, JINOO HEKOTOPHIE 3a/1a4d PELICHBl YACTUYHO.

Ornenka "Xopormio" (5) - MONHOCTHIO PEIIeHO JIBE TPETH 3a/1ad. B HEKOTOPHIX 3a7a4ax JOMYIIEHBI U HE
MCIIPABJICHBI OMHOKH, TMO0 HEKOTOPBIC 33/]a4i PEIICHbI YaCTUYHO.

Onenka "VYiosiaeTBopuTedbHO" (4) - MONHOCTBIO penieHo Ooliee TONOBUHBI 3a1ad. B ocTambHBIX
3aJayax AOMYLICHBI U HE HUCIIPABICHBl OMIMOKM, THO0 HEKOTOPBIE 3aa4H PELICHBI YACTHYHO.

Onenka "YnoBineTBopuTeNnbHO" (3) - MOTHOCTHIO PEIICHO OOJIee ITOJIOBUHBI 3a/1a4.
Onenka "HeynoeneTBoputenbHO" (2) - pemieHo MEHee TTOJIOBUHBI 3a]1ad.
Onenka "HeynoenerBopurensHo" (1) - He pelieHO HU OHOU 3a]1auHu.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNINe MPoueIyPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

HuddepeHMpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCA IO WTOTaM TEKyLIeH YCIEeBaeMOCTH W CHa4H
3aaHuil M APYTMX BHUAOB PabOT, MPEIyCMOTPEHHBIX MPOrpaMMON IUCHUIUIMHBI U (WJIH) IIyTeM
OpraHu3aluy CIIENUAILHOTO OIIPOCca, MPOBOAUMOTO B YCTHOU M (MJIM) MUCbMEHHOH (opMme.

[Ipu npoBeaeHuu ycTHoro auddepeHupoBaHHOro 3a4eTa oodydatoniemycs npenoctasisercs 30 MUHYT
Ha 1oAroToBKy. Onpoc o0yyaronerocsi He JOJKEH MPEBbINIATh OHOTO ACTPOHOMUYECKOT0 Yaca.

Bo Bpems mpoenenus auddepeHUMpPOBAHHOIO 3auyeTra OOydaroluecs MOTYT —II0JIb30BaTbCs
POrpaMMOX AUCLUIUIMHBI, & TAKXKE CIPABOYHOM JIMTEPATYpOil, KOHCIIEKTAMH JIEKLUHA WIH APYTrUMU
MaTepHagaMu.



