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)

o AMCHUIIJIMHE: TeOpI/Iﬁ BBIYMCIIMTEIBHON CIIOKHOCTH
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)PIJIb MnoATrOTOBKMU: MaremaTudeckoe MOACIINPOBAHUC U KOMIIBIOTCPHBIC TCXHOJIOTUH

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

Kypc: 2
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 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 KOHTPOJIBHBIX pa0oT, 3aIaHui: 3

[Iporpammy cocraBui: J.B. Mycaros, kauj. gu3.-mar. HayK

[Iporpamma obcyxieHa Ha 3acefjanni KadeIpbl MaTeMaTHIeCKuX OCHOB ynpasienus 12.05.2023



AHHOTANMA

HOJ’Ier,Z[OBOfI KypC 3aKjIaAbIBaCT OCHOBBI TCOPUH CIIOXKHOCTH BBIHHCHCHHﬁ, KOTOPLBIC OaJICC MPHU KCIAHUUN
MOXHO Pa3BUBATh B PA3JIMYHBIX HAITPABJICHUAX. OCHOBHEBIE BOIIPOCHI KypCa: KaKue OBIBAIOT BBIYUCIIUTEIIHHBIE
PECYPCHI, KaK NOACYUTHIBATE UX H606XOI[I/IM06 KOJIMYCCTBO JIs1 PCIICHUA TaHHOM aﬂFOpHTMH‘{eCKOﬁ 3aJa4u 1
KaK OTIIMYWUTL PCIIACMBIC Ha IPAKTUKE 3ada4du OT HEPCIIACMBbIX. MHoro BHUMaHMS YACTIACTCA U3YUCHHIO
PAa3JINIHBIX CIIOKHOCTHBIX KJIACCOB, CBsI3CH MCXKY HUMU U KJIaCCI/I(i)I/IKaLII/II/I KOHKPCTHBIX 3a/1a4.

1. leau u 3apauu

Meap AUCUMNIMHBI
OcBo€eHME ITOHATHS CIIOKHOCTH BEIUUCIICHUI.

33]13‘11/[ JAUCHUIIINHBI
- Hay‘lI/ITLCSI OLCHUBATH CJIOXHOCTb aHFOpPITMH‘IeCKOfI 3alaii B TCPMHHAX BbIYUCIUTCIIbHBIX

pecypcos.
- Hayuutbcst oTnesTh NpakTUYECKH pelllaeMble 331a41 OT HEPEIIaeMblX.

- M3yunTh «300mapK» CIOKHOCTHBIX KJIaCCOB U HauaThb B HEM OpUEHTUPOBATHCSL.

- W3yunth HaOOp OTKPHITHIX THIOTE3 O COOTHOIICHHU CIOKHOCTEH 3a/lad W CBA3UM MEXIY STHMHU
TUIIOTE3AMH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOJIMKaUi 1 HAyYHO-TEXHUUYECKOH TOKyMEHTAaluH, B TOM
YHUcie C KCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH obecneyenust

Hay4YHbIC U (MJIM) TEXHUYECKHE OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS

(TeXHOJIOTHYECKIE, UHHOBAIL[IOHHBIC) OTYETHl  |HAYYHO-TEXHUYECKHUX OTYETOB (IIPOCKTOB)

(myOnmKanmu, mpOEKThI) OIIK-3.3 Bnaneer MeTogaMu BU3YalbHOTO U IpauuecKoro
IpeACTaBICHUS pe3yabTaToB Hay4YHOM

(HayYHO-TEeXHUYECKOH, WHHOBALIMOHHON TEXHOJIOTHYECKOH)
JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIMKAIMHA

OIIK-4.1 Brnageer weTromaMM Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (WwiM) TexHoJOorHYeckod wuHpopManmuu B OONACTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
npodecCHOHAIBHON IS TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTNYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue nepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

IIK-1.2 CnocobeH BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON

[MK-1 Crocoben ctaBuTh, HOpMaIN30BBIBATh 1 |MOICIIH

pemars 3a1a4u, B ToM uuciie pazpadareBate 1 |[IK-1.1 CriocobeH HaxomuTh, aHAIM3HPOBATH U 0000MIATh
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN uHpopMaIMIO 00 aKTyalbHBIX PE3yJIbTaTax MCCIICOBAaHUI B
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |paMKaxX TeMaTW4eckol o0JacTé cBoel mpodeccHoHaIbHON
aHAJIN3UPOBATh HAyYHbIE MPOOIEMBI, TIOJIy4aTh |AESTEIbHOCTH




HOBBIC HAYYHBIC PC3YJIbTAThI

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaThb:

- (bYHZ[aMCHTaJ'ILHLIC IOHATHSA, 3aKOHBI, TCOPHUHU CIIOKHOCTU BBI‘-IHCJIGHHFI;
- COBpCMCHHBIC HpO6J'I€MBI COOTBCTCTBYIOIIUX PA3ACIIOB CIIOKHOCTHU BLI‘II/ICHGHI/II\/’I;
- IIOHATHA, AKCHOMBbI, MCETOJAbI I0Ka3aTCJIbCTB M OO0KAa3aTCJIbCTBA OCHOBHBIX TEOpPEM B pa3aciax,

BXOJAIINX B 6330ByIO 9aCTb LIUKII;

- OCHOBHBIC CBOMCTBA COOTBETCTBYIOIIUX MATECMAaTHICCKUX O6’beKTOB;
- AHAJIWUTHYCCKHUC W YHUCIICHHBIC TOAXOAbl W MCTOABI JIA PCHICHUSA TUIIOBBIX IPUKIIAJHBIX 3aaaq

BBIUMCIIUTENIBHOM CI0XKHOCTH.
YMETb:
- IIOHSTh IIOCTABJICHHYIO 3a/1a4y;

- UCIIOJIb30BAaTh CBOU 3HAHUA [JIA PCHICHUA (I)YH,I[aMeHTaHLHBIX U INPUKIIAHBbIX 3a4a4;

- OLICHMUBATb KOPPEKTHOCTb NOCTAHOBOK 3a1a4;

- CTpOT'0 JOKAa3bIBATh UJIM OIIPOBECPIraTrh YTBCPKACHUC,

- CAMOCTOATCJIIbHO HaXOAUTh aJITOPUTMBI pCIICHUSA 3aaa4, B TOM YUCJIC U HECTAHAAPTHBIX, U IIPOBOAUTDH

HnX aHaJlu3;

- CaMOCTOATEJIIbHO BUACTD CIICACTBUA IMOJTYUCHHBIX PE3YJIbTATOB,
- TOYHO IPCACTAaBUTbL MAaTCMATUYCCKUC 3HAHUSA B 00JIaCTH BBIYMCIUTEILHON CIOXKHOCTU B yCTHOﬁ n

MUCHLMEHHOM (hopMe.
BJIQJICT!

- HaBBIKAMH OCBOEGHUS OOJIBIIIOr0 00beMa HHGOPMAIIUU U PEIICHUS 3214 (B TOM YHCJIE, CIIOKHBIX );

- HaBBIKAMH CaMOCTOSITEIbHON paOOThI M OCBOCHUS HOBBIX JUCIHMILINH;

- KyJIbTYpOW MOCTaHOBKH, aHAJM3a U PELICHHs MaTeMaTHYeCKUX W NPUKIAJHBIX 33Jad, TPeOYIOIIX
JUISL CBOETO PEUICHUS HCIIOIBb30BaHUSI MATEMAaTHYECKHUX TTOXO0I0B M METOJIOB OLICHKU BBIYHCIUTEIHHOM

CIOXKHOCTH;

- IPEIMETHBIM SI3bIKOM CJIOKHOCTH BBIYHCICHUH M HaBBIKAMH IPAMOTHOTO OIMCAHUS PELICHHUS 3a1a4 1
[IPECTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTh 0 BUJaM YUeOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 IToHsITHE CHOKHOCTH. 6 6 6
2 BpeMeHHas ClIOXXHOCTB. 6 6 6
3 MeTo TMaroHaIn3aIim. 6 6 6
4 CxeMHas CJII0KHOCTb. 6 6 6
5 Hepannomu3zanusi. 6 6 6
Hroro gacos 30 30 30

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 4 (Becennuit)
1. IloHsATHE CIOXKHOCTH.
Nsmepenne croxHOCTH anroputMa u 3aaaqn. Tesuc Y€pua-TriopuHra B cuiibHOM hopme.
2. BpemeHHas CI0XKHOCTbD.
Kiaccer P u NP. Teopust NP-oiaHOTHI.
3. Meroz 1uaroHaiau3aluu.
Meron nquaronanusanuu. IlonnHomuaneHas nepapxus. [IpoctpaHcTBeHHAs CI0KHOCTb.
4. CxeMHasl CJIOKHOCTb.
BeposiTHOCTHBIE aITOPUTMBI U CIIOXKHOCTHBIE Kiacchl. CI0XKHOCTh 3a/1a4 IOACYETA.
5. depanpomuzanusi.
CnoxHocTh B cpenHeM. OcHOBaHUS KpUIITOrpaduu.

5. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl, He0OXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILINHE (MOIYJII0)

VYuebOHas ayquTopusi, OCHAIICHHAS! MYJIbTUMEIHAIIPOCKTOPOM U SKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI
OcHOBHas JIuTEparypa
1. KonMoropoBcKast CII0)KHOCTh U aJITOpUTMUYecKas ciry4aiiHocTb [Tekct] : yue0. mocobue Juist By30B /

B. B. Briorun ; M-Bo o0pazoBanus u Hayku PO, Mock. ¢us.-texH. uH-T (Toc. yH-T), UH-T mpobiem
nHpopmanuu uM. A. A. Xapkesuua .— M. : MOTHU, 2012 .— 140 c.

JomnonHurensHas aureparypa

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

http://www. mou.mipt.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHus AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Cryaenr, nzyuaromuii kypc "[IpukiangHas MaTemMaTuka: HCKyCCTBO M PEMECIIO BBIYUCICHHUN'", TOJKEH C
OIHOM CTOPOHBI, OBJIAJACTh OOIIMM MOHSATHHHBIM anmaparoM, a ¢ IPyroil CTOPOHBI, JOIKEH HayUUThCS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha ITPAKTHKE.



B pesynbrare u3ydeHus AMCLMILIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE MOHSTHS, AKCHOMBI, METOJBI
JI0Ka3aTeNbCTB, MTOJX0ABI U METOBI Pa3pabOTKU MarT. MOJIeNeH, a TakXkKe COCOOB! YMCIEHHOTO TOMCKa
peLIeHMI.

VYeneniHoe ocBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMs s paboThl CTyOeHTa Haja TEMOH.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJISI CaMOCTOSTEIbHOIO H3y4YeHMs,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHHI, CBOICTB;

— IPOrpaMMHPOBAHHE;

— YUCIIEHHOE PeLIeHUE NOITYYCHHBIX Iu((hepeHInaNbHbIX YPaBHEHUH;

— IOATOTOBKY K UTOTOBOM aTTECTallUH.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBisercs B Qopme
UHAUBUYaTIbHBIX KOHCYJIbTALUM.

ITokazareneM BIQAEHUS MaTepUaloOM CIYXKHUT YMEHHE pemarh 3aaadd. ns GpopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS HAa NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJibIie
3amad. [Ipu pemenny 3a1a4 Kaxkaoe JeiicTBUE HEOOX0MMO apryMEHTHPOBATh, CChUIASICh HA U3BECTHBIC
TEOPETUYECKUE CBEIICHHUS.

BaxHo noOuThca MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUSI OTACIBHBIX TEM, BOIPOCOB, CIEAYeT OOpamaTrhCsi 3a KOHCYJABTALUSMH K
JIEKTOPY WJIM NIPENOaBaTeiio, BEAYyIeMy IPaKTUUECKUE 3aHATHSL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: J.B. Mycaros, kan. ¢u3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHUEM MPUKIAJHOTO IPOrPAMMHOTO
o0ecrnieyeHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VI )
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bmageer weromaMu Hay4HOTO IIOMICKa |
WHTEIUIEKTYyallbHOTO aHalin3a WHQOpPMAIUK TPH PEIICHUH
3a/1a4 Mpo(eCCUOHATBHOM JIEATENHHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAyYHO-TEXHUYECKOI

u (win) TexHoJOormYeckod wuHpopMauud B OOJACTH
npodeccuoHaIBHON 1S TeTbHOCTH
OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,

oubnuorpaduyeckue mepedHr u 0030pbl WHPOpPMALIUU B
oOmactu cBoeit mpodeCcCHOHAIBHON NeITeTbHOCTH

OIlK-4.4 Bnageer HaBbIKaMU pabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOJTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3paboTaHHOU
MOJENN

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHus AUCIUTUIMHBL « TeOpHst BEIYMCIUTENBHON CI0KHOCTH» 00yYatONIUICS JOIDKEeH:

3HATb:

- (pyHIamMeHTanbHBIE TOHSATHS, 3aKOHbI, TCOPHH CI0KHOCTH BBIUYMCIICHUH;
- COBpEeMEHHBbIE MTPOOIEMBI COOTBETCTBYIOIINX PA3ZIETIOB CIOKHOCTH BBIYHCIICHHIA;
- TIOHATHUS, AKCHOMBI, METOABI J0Ka3aTeIbCTB M [JOKAa3aTelIbCTBa OCHOBHBIX TEOpEM B pas3jenax,

BXOIISIIMX B 0A30BYIO 4aCTh IHKIT;

- OCHOBHBIC CBOICTBA COOTBCTCTBYHOIIUX MATCMATHYCCKUX 06’LGKTOB;
- AHAJIMTUYCCKUC W YHCJICHHBIC MOAXOAbl W METOAbI g PCIICHUA THIOBBIX MNPHUKIAJAHBIX 3aJa4d

BBIYHCIIUTENBHON CIOKHOCTH.
yMeTh:




- IOHSTH [TOCTABJICHHYIO 33]1a4y;
- UCTIOJIb30BaTh CBOW 3HAHUS JUIS pelieHus (QyHIaMEeHTaIbHbBIX M IPUKIAJHBIX 3a/1a4;
- OLICHUBATh KOPPEKTHOCTh IOCTAHOBOK 3a/1a4;
- CTPOTO JIOKA3bIBATh HJIH ONPOBEPIaTh yTBEPIKIACHHE;
- CAaMOCTOSITEIbHO HaXOAUTh AJITOPUTMBI PELICHHS 33/1a4, B TOM YUCIIE U HECTAHAAPTHBIX, U IPOBOJUTH
UX aHaJIH3;
- CAMOCTOSITEJIFHO BHETH CJIC/ICTBUS MTOTYUYCHHBIX PE3YJIbTAaTOB;
- TOYHO NPE/ICTaBUTh MaTeMAaTHYECKHE 3HAHUS B OOJIACTH BBIYUCIUTEIBHOW CIOKHOCTH B YCTHOH U
MUCHMEHHOM (hopMe.

BJIaJIeTh:
- HaBBIKAMH OCBOEGHHUS OOJIBIIOr0 00beMa HHGOPMAIIUU U PEIICHUS 3214 (B TOM YHCJIE, CIIOKHBIX );
- HaBBIKAMH CaMOCTOSITEIEHON paOOThI M OCBOCHUS HOBBIX JUCIHMILINH;
- KyJIbTYpOW IOCTaHOBKHM, aHAJM3a U PELICHHsS MaTeMaTHYeCKUX W MPUKIAIHBIX 337ad, TPeOyIOIIX
JUISL CBOETO PEUICHUS HCIIOIBb30BaHUS MAaTEMAaTHYECKHUX TTOXO0I0B M METOJIOB OLICHKU BBIYHCIUTEIHHOM
CIIO)KHOCTH;
- IPEAMETHBIM SI3BIKOM CJIO)KHOCTH BBIYMCIICHUH M HaBBIKAMH I'PAMOTHOTO OMUCAHUS PEIICHHS 33139 U
NPENICTABICHHUS MTOJTYYCHHBIX PE3yJIbTaTOB.

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

HpI/IMepBI 3aaa4 U3 CaMOCTOATCIBbHBIX

1. Haiitre dopManbHOE ONpEeIeHHe MHOTOJCHTOYHON MaIuHBI ThIOpWHTa, KOTOPOH 3ampernieHo
M3MEHSTh COJCPIKUMOE TMEPBOW JICHTHI (JJOCTATOYHO YKa3aTh OTIMYHS OT OOBIYHOTO OIPEICIICHHUS).
JokaxuTe, 4TO Ha MAIIMHE TAKOIO BUJA MOXHO CMOAEIMPOBATH KIACCUYECKYIH) MHOTOJIECHTOYHYIO
ManHy TelopuHra ¢ He 6oJiee YeM MOJMHOMUAIBEHBIM 3aMEIJICHHEM.

2. Ilyctb A,B € coNP. Jlokaxkute, uto A UB EcoNP.

3. Paccmotpum s3bik LASTBIT-MAJ={x € {0,1}"2n|x_2n coBnazmaeT ¢ HanGoee 4acThIM 3HAYCHHEM
u3 x_1,....x_(2n-1)}. lokaxkure, 4TO OH JIKHUT B L.

4. Tlpunymaiite Geckoneunsiit s3pik A€ [(P/] poly, Takoit uro ans mo6oro BC A BbINOTHEHO
B€ [P/] poly.

[Tpumeps! 3a1a4 U3 KOHTPOJIBHBIX
1. llpunymaiite NP-nonnble s361ku A 1 B, Takue uto ANB €P.

2. Jloxaxure PSPACE-nomnory sssika LOOPING={(M,1"nk)| merepMunupoBaHHas MamuHa
Tetopuara M 3anukiviBaeTcsi Ha MyCTOM BXOJIe, 3aHSB He OOJbIE n sSUeeK W clienaB He Oomnblie k
XOJIOB}.

3. Joxaxure, uto 1351k DOUBLEDSUBSTRING={(x,y)| xxC y} nexut B AC"0.

4. Jloxaxure, uto 3anaua DNFSAT={¢|¢ - Bemonuumas dopmyna B JH®} nexur B P, HO 3a1a4a
nojicu€ra BeIoNHsomUX HabopoB st JIHD sensiercst NP-TpynHOi.

[Tpumeps! TeM I IPOEKTOB/KYPCOBBIX

1. O630pHBIE MPOEKTHI IO TEOPUH:

a. 3aymaua 06 m3omopdusme rpados: knacc Gl u monHbIe 3372491 B HEM.
b. CrnoxxHOCTh TIOMCKA HETTOBMKHBIX Touek (kinacc FIXP u np).

2. 3noxeHne n0Ka3areabcTBa HEKOTOPOU TEOPEMBI:

a. Teopema Mmnanpesauio--Buraepcona: eciim B knacce E €cTh s3bIK, HE pacliO3HABAEMBIN CXEMAMU
CyO3KCIIOHEHIIMAJILHOTO pa3Mepa, To P=BPP.

b. Teopema Paz6oposa--Cmonenckoro: mod pfACC”0 (q) as1st pa3IMYHBIX TPOCTBIX P H (.

3. O030pbI CIOKHOCTH 33/lad B HEKOTOPOH o0JacTH mareMaTwku. [[ns 3amaHHON 00MacTd HYXHO
COCTaBUTh BBIOOPKY 3a7a4 M KIacCH(PHUIMPOBATh WX HACKOJIBKO BO3MOXKHO TIO Pa3IHYHBIM
cnoxxaoctHeIM Kiaccam: P, NP, PH, PSPACE u T.1. Xotsa Obl /uis ogHOW W3 33/lad HYXHO JTOKa3aTh
TIOJIHOTY B COOTBETCTBYIOIIEM KJIacce.

4. UccienoBarenbCKUe IPOEKTHI.
a. Hy>xHo HaliTh ommmOKy B OJTHOM W3 OMYOIMKOBAHHBIX JIOKA3aTeNbCTB WK ONpoBepkeHuit P=NP.
b. HyxHO mpoaHam3upoBaTh CI0XKHOCTh KAKOW-TO KOMIIBIOTEPHON HIIM HACTOJIBHOMN MIPHI.



5. Anropurmuueckue npoekThl. TpeOyercs onucarh HEKOTOPBIN alroOpuTM, JA0Ka3aTh €ro KOPPEKTHOCTh
U MMIUIEMEHTUPOBaTh €ro (BO3MOXKHO, B YaCTHOM Cllydae) Ha JIHOOOM fA3BIKE MPOrPaMMHUPOBAHHMA.
TexcT oTuéTa AOJKEH BKIIIOYATh B ceOs OMMCAHHME aNTOPUTMA, €r0 aHAJIN3 M PEe3ylbTaThl TECTOBBIX
3aIyckoB. B yacTHOCTH, HY’)XKHO OMHUCaTh, B KAKMX CIIydasX ajiropuTM padoTaeT XOpOoIlo, & B KaKUX —
110x0. O1ieHuBaeTCs peKIe BCEro TEKCT OT4ETA, a HE TEKCT NporpaMmel. [lpumeps! 3axau:

a. [Touck nepesa Illreiinepa.

b. Pemenne metpudeckoii 3aja41 KOMMHBOSDKEDA.

c. Ilouck packpacku rpada B 3 1BeTa (3a HKINOHEHLIHAIbHOE BpEMsI C MajbIM OCHOBaHHEM
9KCIIOHEHTBHI).

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. Monenu BBIYUCIICHHI: OMHOJIEHTOYHBIE M MHOTOJICHTOUHBIE MalnHbl ThiopuHra. Tesuc TriopuHra B
CWIBHOH (hopMe.

2. Uzmepenue Bpemenu padotsl anroputma. Kimace P u mpumeps! 3aga4 U3 Hero.

3. Knacc NP: nBa ompeznenenust u ux 3kBuBasieHTHOCTh. Kiacc coNP. IlonmnHomMuansHas cBOOJUMOCTD
no Kapny u eé€ corictBa. NP-tpynubie u NP-nonabie 3apaun. Teopembl 00 nepapxuu.

4. Teopema Jlamnepa o cymiectBoBaHuHM NP-mpoMmekyTouHbIX 3amad. V3MepeHne 30HBI pabOThI
anroputMma. Kiacc PSPACE. Teopema Casuua. PSPACE-nonnble 3amaun.

5. Knaccer L, NL 1 coNL. NL-ttomaota. NL = coNL.

6. BepostHocTHbIe anroputMbl. Knaccel BPP 1 RP. BeposiTHOCTHBIE anropuTMbI TPOBEPKH MPOCTOTHL.
HNHTepakTuBHBIE 1OKa3aTeNnbCTBA U Kiace IP.

7. lHTepakTHBHBIE JIOKA3aTENbCTBA C OOIIMMH CITy4allHBIMU OUTaMu u Kiiacc AM.

8. IP=PSPACE.

9. OcHOBHBIE MOHATHUS KpUNTOrpaduK: OJHOCTOPOHHHUE (DYHKIIMH U IICEBIOCIyYaHble TeHEPATOPBbI.
10. JlokazarenbCTBa ¢ HYJAEBBIM pa3TiIallIeHHEM.

11. TpubmmkéHHOe HAXOXKACHUE ONTHMYyMAa: IMOJIMHOMHUABHBIC AJITOPUTMBI JIJISl OTACIBHBIX 3a7ad U
PCP-teopema.

12. BBeneHue B TEOPHIO KOJIMOTOPOBCKOM CIIOKHOCTH.
13. BreaeHue B TEOpHIO KBAHTOBBIX BHIYUCIICHHM.

Kputepun onennBanus

— oueHka «ommmuHo  (10)»  BbICTaBiIsAETCS  CTYAEHTY, IIOKa3aBLUIEMy  BCECTOPOHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

— omeHka «omm4yHO  (9)»  BBICTAaBNsIETCA ~ CTYHEHTY, IIOKa3aBIIEMY  BCECTOPOHHHUE,
CHCTEMaTH3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL U YMEHHE IPUMEHSITh UX
Ha IMPAaKTHKE NPU PEIICHUH KOHKPETHBIX 3aJad, CBOOOIHOE M MpPaBHJIbHOE 0OOCHOBaHME NMPHHATHIX
PpELICHMUI;

— omeHka  «omyHO  (8)»  BBICTaBIseTCS  CTYIEHTY,  IIOKa3aBIIEMy  BCECTOPOHHHUE
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL U YMEHHE TPUMEHSITh UX
Ha [IPAKTUKE PU PEIICHUN KOHKPETHBIX 3a/1a4, U MPaBUIbHOE 000CHOBAHHNE IPUHSTHIX PEIICHNH;

— OLCHKAa «XOpouIo (7))) BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MaTCpuall, rpaMOTHO U I10
CyHIE€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA MMPAKTHUKE, HO OJOITYCKACcT B OTBETEC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTHU,

— OLIEHKA «XOpOIIO (6)» BBICTABISIETCS CTYAEHTY, €CJIM OH 3HAaeT Marepuall, IPaMOTHO U IO CYILECTBY
M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYeHHBIE 3HAHUS Ha MPAKTHKE, HO JOIMYCKAeT B OTBETE WM B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;

— OLCHKAa «XOpomio (5)» BBICTABJIIACTCA CTYACHTY, €CJIM OH 3HACT MAaTcpuall, U Mo CyHCCTBY H3JIaract
€ro, yMeeT NpUMCHATL IOJYUYCHHBIC 3HAHUA HaA IPAKTHUKE, HO AOIYCKACT B OTBETC WM B PCUICHUU
3a1a4 HCKOTOPBIC HCTOYHOCTH,

— OLEHKAa «YIOBIETBOPUTEILHO (4)» BBICTABIACTCS CTYACHTY, IMOKa3zaBlleMy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIEN0BATEIBHOCTH B U3JIOKEHUH MPOTPaMMHOTO Marepuaia, HO IPU 3TOM
OH BIAZICET OCHOBHBIMHU pa3lelaMy y4eOHOW NporpaMmbl, HEOOXOIUMBIMH [UIS JajJbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3sily B CTAHAAPTHOM CUTYalUH;



— OLEHKAa «YIOBIETBOPUTEILHO (3)» BBICTABIACTCS CTYACHTY, IMOKa3zaBlleMy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKONW MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO Marepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpaMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIyuYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

— OIICHKA «HEYIOBJICTBOPUTEIBHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBHI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COZEP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUIUIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHHS [IPU
pEILIEHUH TUTIOBBIX NPAKTUYECKUX 3a7ad;

— OLIGHKa «HEyHOBJIETBOpUTENHHO (1)» BBICTABISIETCA CTYNEHTY, KOTOPBIH HE 3HAeT (OpPMYIHUPOBOK
OCHOBHBIX NOHATHH AUCLUIUINHBL.

BPC o xypcy «llpuxmnagnas maremMaTiuka: UCKyCCTBO U PEMECIIO BBIYUCICHHID)

B Tteuenue CEMECTpa NpeAnojgara€Tcsa MmOCTOAHHOC BBIIIOJIHCHUE CTYACHTAMU OOMAIIHUX BaHaHHﬁ,
MMPOBCACHHUC ABYX KOHTPOJIbHBIX pa60T " NOJYUCHUC CTYACHTOM JIBYX OIICHOK:

* Ormenka 3a KOHTPOJIbHEIE pa0oThI, O1, Kak cpegHee apuhMeTHIECKOE BCEX OIIEHOK 32 KOHTPOJILHEIE,
* Ormenka 3a BBINIOJIHGHWE NOMAIIHUX 3amaHuii, O2, cTaBUTCA TPENoAaBaTeieM IO pPe3yiibraTram
paboThI B ceMecTpe Mo MpaBuiiaM, OTPEICISIEMBIM MPETOIaBaTeIIeM.

B xoHIle ceMecTpa MPOBOAUTCS WTOTOBBIA OMPOC 10 3HAHWIO CTYICHTAMU OCHOBHBIX TEOPETUYECKUX
MOJIOKEHUH Kypca W BIAJCHUI0O YMEHUSMH YHUCIEHHO pemiars 3aaadn. OleHKa 10 pe3ysbraram
uroroporo ormnpoca — 0O3.

Bcee onenku O1, O2, O3 craBsTes 10 1eCATHOAIILHOM IIKAJIE.

duHanbpHAas OIlEHKA CTy[eHTa 3a cemecTp, OD, onpexnensercs mo Gopmye:

0OP=02x01+0,3x02 +0,5x03.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mnpoBenenus anddepeHUIHpPOBAaHHOTO 3adeTra OOydalolIMecsi MOrYT IOJb30BaThCS
NpOrpaMMOM JUCLHUIUIMHBI, a TakXe CIPaBOYHOM JIMTEPATYPON, BBIYMCIUTEIBHOU TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

JuddepeHrpoBaHHBIN 3a4€T MPOBOAMUTCS ITyTEM OPraHU3AINHU CIEIHUAIBHOTO ONPOCa, MPOBOAUMOTO
B yCTHOM (hopme.



