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Pabouas mporpamMMa JucHMIUIMHBL «MaTpUUHBIA aHaIU3 B TEOPUU OMHAPHBIX
OTHOIIEHU» COCTaBJI€HAa B COOTBETCTBUH C (eAepaibHBIM TOCYIaPCTBEHHBIM 00-
pa3oBaTeNIbHBIM CTaHAapToM Bbicuiero odpazoBanus (PI'OC BO) no nanpasie-
Huto noaroroBku 02.03.01 MaTtemaTuka U KOMIIBIOTEPHBIE HAYKU

[Iporpammy cocTaBuiIH:
Turos I'.H., xkana. ¢us.-Mat. HayK, JOLEHT J; m_ﬁ_qg I

Pabouas nporpamma nucuuIuinHbl «MaTpudHbIi aHaIU3 B TEOPUM OMHAPHBIX OT-
HOILIGHUI» yTBEp KACHA Ha 3aceqaHuu Kadeapsl (pazpaborunka) (yHKIIMOHAIb-
HOTO aHanu3a u anreOpsl mpoTokos Ne 12 ot «7» mast 2024 r. e
3aBenyrommii kadenpoii (pazpaborunka) bapcykosa B.I1O. . /))/

VYTBep:kaeHa Ha 3aceaHu y4eOHO-METOIMYECKON KOMUCCUU (PaKylbTeTa Marte-
'

MAaTHKHU U KOMIBIOTEPHBIX HAyK «13» mas 2024 r, nporokon Ne 3. i //j’?

[Ipencenarens YMK daxynprera [lImansko C.I1. e

PenenseHTnl:

CepreeB A.D. pomeHT Kadeapbl HHTCIIEKTYaTbHBIX CHUCTEM U TEXHOJIOTHI
OI'bOY BO «KybaHCKuii TOCYIapCTBEHHBIN arpapHbli YHUBEPCUTETY», KaHIUIAT
(U3UKO-MaTEMATUYECKUX HAYK, JOICHT.

lNatinenko C.B., 3aBenyromuii kadeapoi BBIUMCIUTEIPHOM MaTEeMaTHKW U WH-
dbopmatuku ®I'bOY BO «KybaHckuii rocy1apCTBEHHBIH YHUBEPCUTET, KaH]IH-
1aT GU3NKO-MaTeMaTUUYEeCKUX HAYK, TOICHT.



1 ]_le.]'llfl U 3aJa4Y1 U3YYCHUSA TUCHUIIJIUHDBI

1.1 eanb AucHMNIAMHBI

Lenb ocBOEHMS IUCIUILIMHBI — JalibHElee GOpMHPOBAHUE Y CTYJCHTOB IPUOOPETEHHBIX
Ha MEPBBIX TPEX Kypcax 3HaHUH IO ayire0pe U ee MPUII0KEHUSM.

1.2 3agauy JUCHUILIMHEI

3aaun OCBOCHMSI TUCHUIUINHBI «MaTpUUYHBIN aHAW3 B TEOpPUM OMHAPHBIX OTHOIIIC-
HUN:

— ToJy4yeHHe 0a30BBIX TEOPETUUYECKUX CBEICHUH IO MOPSAIKOBBIM CUCTEMaM (uac-
TUYHO YHOPSAIOYCHHBIM MHOXKECTBAM U T. I1.) C MPUMEHEHHEM MAaTPUYHOTO aHa-
JIU3a ATUX CUCTEM;

— Pa3sBUTHUC MMO3HAaBATECILHOU JACATCIIBHOCTH,

— TNpHOOpeTeHHe MPAKTHUECKHX HABBIKOB PAaOOTHI C MOHATUAMU TUCKPETHOM Ma-
TEMATHKHU.

ITpu ocBoeHMN AMCLHUIUIMHBI BbIpaOaThIBaeTCs oOLieMaTeMaTuiyeckas KyJlbTypa: yMEHHe
JIOTUYECKH MBICIIUTh, IIPOBOAUTH JOKA3aTEIbCTBA OCHOBHBIX YTBEPKIECHUM, YCTAaHABIUBATH JIO-
TMYECKHE CBSI3M MEKIY NOHATHAMM, IPUMEHSATH ITOJIYYCHHBIC 3HAHUA JJIS PEIICHUA 3a7a4 Teo-
pun OMHApHBIX OTHOIIEHHH. [loaydaeMble 3HAHUS JIEKAaT B OCHOBE MaTeMaTHYECKOro obpaso-
BaHUs ¥ HEOOXOANUMBI JUIsl IOHUMaHMS U OCBOECHHUS BCEX KypCOB MaTEMAaTUKH, a TAKXkKe JUIsl IIPo-
JOJDKEHHSI 00y4eHHs B MarCTPaType 10 COOTBETCTBYIOIIEMY HAIIPABICHUIO MTOJATOTOBKH.

1.3 MecTO 1MCHMIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuumimHa «MaTpuyHbli aHaIU3 B TEOPUU OMHAPHBIX OTHOIICHHI» OTHOCHUTCS K
4acTH, GOpMHUPYEMOM yJaCTHUKaMH oOpa3oBaTedbHBIX OTHomeHWi bioka 1 «/lucturmnHet
(Momynu)y yuyeOHOro IUIaHa | SBISETCSA AUCUUIUIMHON IO BEIOOPY CTY/ACHTA.

Kypc «MarpuuHbiii aHai3 B TEOpUM OMHAPHBIX OTHOIIECHUI» MPOJOKACT HAYaTOe B
NPEIIECTBYIONINX CEMH CeMecTpax ainredpandeckoe o0Opa3oBaHHE CTYIEHTOB COOTBETCTBYIO-
IIer0 HalpaBJIEHUs OJrOTOBKU. 3HAHUS, IOIyY€HHbIE B 3TOM KypCe, MOT'YT OBITh HUCIIOJIb30Ba-
Hbl B JIUCKPETHOM MaTeMaTHUKE, TEOPUHM UHUCEI, METOAAaX onTuMH3auuu. CiylmaTeln JOJKHBI
BJIAJICTh MATEMAaTUYCCKUMHU 3HAHMAMH B PaMKaxX Iporpammsl Kypca «DyHIaMEHTaJIbHaAs H
KoMmIbloTepHast anredpa» (1 — 4 cemecTpbl), OHOTO U3 KYpPCOB «DJIEMEHTHl KOMOMHATOPHOMN
Teopuu rpynm» uin «KoHeuHble Tpynnou/Isl U UX MpeacTaBieHus» (5-i ceMecTp), TaKkxKe 3Ha-
HUSIMH OJTHOTO U3 KypcoB «PeleTku u ux npumMeHeHus B ainredpe» mim «CTpyKTypHBIE BOIIPO-
ChI Teopuu Tpymm» (7-i cemecTp).

1.4 IlepedyeHb MJIAHHPYEMBIX Pe3yabTATOB 00yYeHHS MO AUCHHUILINHE, COOTHECEH-
HBIX ¢ INIAHHPYEMBIMH Pe3yJ1bTATAMH OCBOCHUsI 00Pa30BaTEJIbLHOH NIPOrPaMMbI

W3ydenne naHHOW MUCHMIUIMHBI HANpaBJICHO Ha TOJIy4YeHHE HEOOXOAMMOro 0o0BEMa
TEOPETHYECKUX 3HaHMH, oTBeuaromux TpeboBanmsiM PI'OC BO m HEOOXOIWMBIX IJIA ajlb-
HEHUIIero yCIeNnrtHOro M3YyYeHUs BCeX AMCIMIUIMH BBHICIICH MaTeMaTuKH, ¢ (HOpMHUpPOBAHHEM
cnenyromux oonenpodeccuoHanbHbIX U MpodeccnoHanbHbIX KoMmrerenmmid: [1K-1, TTK-5.

Kon n HanMeHoBaHMe HHAUKaTOpa* nocTu- PesynbTaThl 00yYeHUs MO TUCITUTLINHE
JKEHUST KOMITETEHIINH

MK-1 Cnocoben JACMOHCTPUPOBATH 0a30BbIC 3HAHUS MATEMATUYECKUX M €CTECTBEHHEIX HayK, OCHOB Hporpam-
MHPOBAHUA U I/IH(l)OpMaHI/IOHHbIX TEXHOJIOTUI

UIIK-1.1. 3HaeT OCHOBHBIEC NOHATHUS, KOHLIECIIIUHN Kypca

YMeeT peanu3oBBIBaTh HAa KOMIIBIOTEPE HEKOTOPBIE
aJITOPUTMBI, TPEJIOKEHHbIE B Kypce «MaTpuyHBIN
aHaJM3 B TECOPHH OMHAPHBIX OTHOLICHUN»

Ob6nanaer HaBBIKAMH NPUMEHEHHs] HEKOTOPBIX METO-




KO}.‘L 1 HAMMCHOBAHUC I/IH,HI/IKaTopa* JOCTHU- Pe3ynLTan,1 06y‘leHI/IH 10 JTUCLHUIIJIMHE
JKCHHA KOMIICTCHIIMH

JIOB UCCIIEZIOBaHUH, UCTONB3YEMbIX B KOMOHHATOP-
HBIX TEOPHUAX alNreOpanvdecKuX CHUCTEM C OJHON Ou-
HapHOH onepanuen

ITK-5 CriocoGen ucnonb30BaTh COBPEMEHHBIE METO/IbI pa3padOTKH M peaii3aliil KOHKPETHBIX aIrOPUTMOB Ma-

TEMAaTHYCCKUX MOﬂeHeﬁ Ha 0a3e SA3BIKOB MmporpaMMHpOBaHud W MAKETOB MNPUKIAAHBIX IIPpOrpaMM MOACIUPOBaA-
HUA

WIIK-5.3. [lpumensier B npodeccuonanbhoil | 3paer (OPMYTUPOBKH M TOKA3aTENIbCTBA YTBEP-
ACATCIIBHOCTH MCTO%I/IKy HCCJICA0OBAaHHUA U c03f[a- )KI[GHI/H‘/'I’ METOIBI UX JI0KA3aTEIbCTBA
iﬁeﬁzii’l?e’M;S;;;;;eﬁezgf:;;I{T}f;io;fyr?; ® I Vmeer KnaccmbnunpOBava MOPSJIKOBBIC CHCTEMBI,

WCIIONIF30BaTh B HAy4HOW paboTe NPHOOPETCHHBIE
3HAHUS
Braneer MetogaMu mccie0BaHMiA, UCTIONb3YEMbIMU B
KOMOHMHATOPHBIX TEOPHSAX aIreOpanyecKuX CHCTEM C
OJTHOM OMHAPHOM OrepalieH.

2 CTpyKTypa U coiepkaHue QUCUUILIHHBI
2.1 PacnipeaesieHre TPY10eMKOCTH AUCHHMILIMHBI IO BHAaM padoT

OO0mas TpyI0EMKOCTh JUCIUIUIMHBI COCTaBIsACT 2 3aueTHBIX enuHMIbl (72 yaca). Ux
pacripeieieHue 1o BUJaM paboT MpeICTaBICHO B TAOJIHUIIE.

Bunst pabot Bce dopma
ro o0y4eHust
4a-
con ouHas
8 cemectp
("acern)
KonTakTHas pa6oTra, B TOM 4ncJie:
AyauTOpHBIE 3aHATHS (BCEro): 30 30
3aHATHUS JCKIIMOHHOTO THIIA 10 10
1abopaTopHbIe 3aHATHUS 20 20

HWNHast KOHTaKTHasI paﬁoTa:

KoHTpoas camocTosTensHOM paboThl

(KCP) 4 4
ITpomexxyrounas arrectammst (MKP) 0,2 0,2
CamocrosiTeJbHasi padoTa, B TOM 37.8 37.8

qucJie:

CaMocCTOsITeNIbHOE H3y4YeHHE paslie-
JIOB, CaMOTIOJTOTOBKa (MpopaboTKa U TO-
BTOpEHHE JICKIMOHHOTO MaTepHuaia U Ma-

o 20 20
TepHuana y4eOHHKOB M YYeOHBIX MMOCOOHMH,
MOJI'OTOBKA K JIA0OPATOPHBIM  3aHSATHUSIM,
KOJUIOKBHYMaM H T.]11.)
IToAroToBKa K TEKyLIEMY KOHTPOJIIO 17,8 17,8
KoHnrtpoias:
IMoaroToBka k sK3aMeHy
Oo6mas Tpynoem- | yac. 72 72
KOCTh B TOM YHCJEe KOH-
37,8 37,8
TaKTHasi padora
3a4. eI 2 2




2.2 CTpyKTypa AMCUHUIIIMHBI

Pacnipenenenne BumoB yueOHON pabOTHI U MX TPYJOEMKOCTH TO pasjesiaM JIUCIHILIN-

HBL.
Paznenbl nUCIUIIIMHBL, U3y4aeMble B BOCBMOM CEMECTpE:
KonuuecTBo yacos
A obHA Bueay-
HaumenoBanwue pasnenos (Tem) yaaTopHai imuTopHas
Bcero pabota
pabota
JI 113 JIP CPC
1. |buHapHbIE OTHOLIEHUS U UX MaTPUIIbI 34 4 10 20
N3omopdu3mel 1 aBTOMOP(GU3MBI OMHAPHBIX OTHOIIIE-
2. |V30MOPQUIMEI 1 aBTOMODY P 318 | 6 10 | 178
HHUI B MATPUYHOU TEPMHUHOJIOTUU
HUTOI'O no pazdenam oucyuniumol 67,8 | 10 20 37,8
KonTpois camocrositenbHol padotst (KCP) 4
[Tpomesxxyrounas arrectauusi (UKP) 0,2
IToaroToBka K KOHTPOJIIO
OO6m1ast TpyT0EMKOCTD 110 TUCITUTUIIHE 72

2.3.1 3aHATHA JEeKIIUOHHOI0 THIIA

Ne
n/n
1

2

2.3 Conep:xanue pa3iesioB JUCHUIIMHBI

HaumeHoBaHue pa3zjaesia

Conep:xxanue pasaena

BI/IHapHBIe OTHOIICHHUA U UX BI/IHapHI)Ie OTHOIICHHUA HAa MHOXXCCTBC,

MAaTPHUILIBI

N3omopdu3mbl 1 aBTOMOD-
(bu3MBbI OMHAPHBIX OTHOIIIE-
HUW B MATPUYHOU TEPMHU-
HOJIOTHH

uX BUAbl. Marpuia OMHApHOTO OTHO-
menusi. CBoiicTBa OWHApHBIX OTHO-
LHICHUH B MAaTPUYHON TEPMUHOJIOIHH.
OTHOLIEHUE HKBHUBAJIEHTHOCTH, OC-
HOBHasl Teopema. Marpuna OTHoIIe-
HUS SKBUBAJIEHTHOCTU. KoamdecTBo
OTHOILIEHUN 3KBHUBAJICHTHOCTU Ha 3a-
JTAHHOM KOHEYHOM MHoxecTBe. OT-
HOIIIEHHE YACTUYHOTO MOPsI/IKa, TPAHU
MOJMHOKECTB. /[narpamma KOHEYHOTO
YaCTUYHO YNOPSAJOUYEHHOTO MHOXKECT-
Ba. Marpuia OTHOIIEHUS! YaCTUYHOTO
nopsiaka. AJIITOPUTM ONpPEENICHUs 110
MaTpulle OMHAPHOTO OTHOILEHUS SB-
JISI€TCS JIU OHO YaCTUYHBIM MOPSAKOM.
AJNTOpUTM OIpEAENICHUs] IO MaTpPHILIE
YaCTUYHOIO MOpSAJIKA Ha MHOXKECTBE
ABJISIETCSL JIU 3TO MHOYKECTBO pelIeT-
KOH. AJTOpUTM ONpeAeNeHus] IUCT-
pUOYTUBHOCTH WJIHW MOAYJISPHOCTH
pELIETKH, 3aJaHHOM MAaTpuLer yac-
TAYHOTO NOPsIJIKa.

N3omopdu3m OMHAPHBIX OTHOIICHHUN
(MHOXECTB ¢ OWHApHBIMH OTHOIIIE-
HusMU Ha Hux). Kpurepuii usomop-
¢uzmMa B MaTpUYHOW TEPMHUHOJIOTUU.

®opma TekKy-
1Iero KOHTPOJIs
IIpoBepka  nmo-
MaIllHero  3ajia-
HUs, pedepaTuB-
HBIN JOKJIa,
KOHTpOJIbHAs pa-
oora

IIpoBepka  nmo-
MalllHero  3aja-
HUs, pedeparus-
HEIN JIOKJIa,




ABTOoMOp(dU3M OMHAPHOTO OTHOIIE-
HUsA (MHOXXECTBAa ¢ OWHApHBIM OTHO-
IIEHUEM Ha HEM), KpPUTEpUH aBToO-
Moppu3Ma B MaTpUYHON TEPMMHOJIO-
run. ['pynna aBTomoppu3zMoB OHHAp-
HOro OTHOIUeHHs. Teopema o uucie
OMHApHBIX OTHOLICHWHA Ha JaHHOM
KOHEYHOM MHOXXECTBE, M30MOP(HBIX
JTAHHOMY OTHOILIEHHIO. AJITOPUTM Iie-
PEUUCIIEHUs] 3JIEMEHTOB TIPYMIbl aB-
TOMOP(U3MOB JTaHHOTO OHMHAPHOTO
OTHOILEHUsI. ANFOPUTM OIUCAHUS OU-
HApHBIX OTHOLICHWH HAa JTaHHOM MHO-
KECTBE, HM30MOPQHBIX TAHHOMY OT-
HoueHuto. [IpencraBieHre 4yacTUYHO

KOHTpPOJbHAS pa-
0oTa, 3ayer

YIIOPSZIOUEHHOTO  MHOXKECTBA  MOJ-
MHO’KECTBaMHU (UKCUPOBAaHHOTO
MHO>KECTBA. TpuanrynmupyemMocTsb

MaTpulbl yacTUyHOro mnopsaka. Ilo-
HSTHE O MOAXOMAIIEH MepecTaHOBKE K
YACTUYHOMY  TOPAIKY.  AJTOpUTM
Kucnununa HaxoxXIeHus 4yucia IMoi-
XOJSIIUX TEPECTAHOBOK K JIaHHOMY
YaCTUYHOMY  TOPSAKY.  AJTOPUTM
OMMCAHUs MOAXOSIIUX MEPECTAHOBOK
K JAaHHOMY YaCTHUYHOMY MOPSIKY.

2.3.4 IlpuMepHasi TeMaTHKA KYPCOBBIX padoT (MP0eKTOB) KYpCOBbIE pabOTHI HE Tpe-

TYyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOANYECKOT0 o00ecnedeHns AJIsl CAMOCTOATEIbHONH padoThI
00y4aroIUXCcH M0 JUCUUILIHHE (MOTYJIIO)

[lepedeHp yueOHO-METOAMIECKOTO 00ECTICUCHUS TUCITUTIITAHBI

Ne Bug CPC IO BBITIOJIHEHUIO CAMOCTOSITEIILHOM paOOThI
1 2 3
1 | IIpopaboTka yueOHOTO MeTtoauueckie YKa3aHHs 110 BBINOJHEHHIO CAaMOCTOS-
(TCOPETHUECKOr0)  Ma-|rerpHOi paGOTHI OOYUYAIOUIHXCA. Y TBEp)KACHbI HA 3aCEIaHHH
Tepuaia CoBera (pakynpTeTa MaTEeMAaTUKU W KOMIIBIOTEPHBIX HayK
@I'BOY BO «Ky6I'Y». ITpotokon Ne 9 ot 18 mast 2024 r.
2| BeimonHeHne  JoMari- MeTtoanyeckue yka3aHHs IO BBITOJHEHUIO JTA0OPATOPHBIX

HUX 3aJIaHui (perieHue
3a71a4)

pabot. YTBepkaeHsl Ha 3aceqanuu CoBera (akyiapTeTa maTe-
MaTUKU ¥ KomnbioTepHbIX Hayk PI'BOY BO «Ky6I'V». Ilpo-
TOKOJ Ne 9 ot 18 mast 2024 1.

MeTonudeckue yKa3aHus MO BBITOJHEHUIO CAMOCTOSTEIh-
HOHM paboThl oOyJaronuxcs. Y TBepKIAeHbI Ha 3acenannu CoBe-
Ta (haKyJpTeTa MaTeMAaTUKH U KOMIbIOTepHBIX Hayk ®PI'BOY
BO «KyO0I'V». ITpotokos Ne 9 ot 18 mast 2024 r.

IlonrotoBka K TeEKy-
eMy KOHTPOJIIO (KOH-
TpoJIbHAs paboTa U Ap.)

Meroanueckue ykazaHHs 1O BBINOJHEHHUIO CaMOCTOSITEIb-
HOM paboThl oOyJaronuxcs. Y TBepKIAeHbI Ha 3acenannu CoBe-
Ta (haKyJpTeTa MaTeMAaTUKH M KOMIBIOTEpHBIX Hayk ®PI'BOY




BO «Ky6I'V». IIporokon Ne 9 ot 18 mass 2024 1.

4| IlpomexxyTouHast aTTe- Meronnueckue yka3aHHs IO BBIIOJHEHUIO CAMOCTOSTENb-
cranus (3a4er) HOU paboThl oOyJaronuxcs. Y TBepKIAeHbI Ha 3acenannu CoBe-
Ta (haKyJpTeTa MaTeMaTUKH U KOMIBbIOTepHBIX Hayk ®PI'BOY
BO «Ky0I'V». ITpotokos Ne 9 ot 18 mast 2024 r.

Y4eOHO-MeTOIMYeCKHEe MaTepuaibl Ui CaMOCTOSTEIbHONH paboThl O0ydaromuxcs M3
YHCIIa MHBAJIHM/IOB U JIUI] C OTPaHNYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbs (OB3) mpenocraBisioT-
csi B (hopmax, a1anTHPOBAHHBIX K OTPAaHUYEHUSIM X 3710POBbSl M BOCIIPUATHS WH(POPMAIIHH:

JInst I ¢ HapyIIeHUSIMH 3PSHUS:

— B Ie4aTHOM (hopMe yBEITMUYEHHBIM HIPU(PTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA,

JUnist a1 ¢ HapyIIEeHUsIMH CITyXa:

— B IeUaTHOU opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jnst I ¢ HapyIIeHUSIMH OTIOPHO-/IBUTAaTeNIFHOTO amnlapara:

— B re4aTtHo# opwme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA,

3. O0pa3oBaTe/ibHbIE TEXHOJIOTMH.

AKTHBHBIC 1 UHTEPAKTUBHBIE (POPMBI, JIEKIINH, JTA0OPATOPHBIC 3aHSATHS, KOHTPOJILHBIC
paboThl, pepepaTuBHBIC JOKIAABI (IO HEKOTOPHIM TeMaM B BUJE MPE3EHTAIMN) U 3a4eT. B Te-
YeHHE CEMECTpa CTYACHTHI PEIIAIOT 3a/ladyd, yKa3aHHbIC MpernoaBaTesieM, K KaXIoMy Jiadopa-
TOpHOMY 3aHATHIO. [IpoBOASTCS 1BE KOHTPOJIBHBIX PaOOTHI (Kaxaas MPOJOJIKUTEIBHOCTHIO B 1
aKaJ. 4ac) rmo temam paszenoB 1-2. Kaxaplil cTyneHT rotoBUT pedepaTuBHBIN AOKIAA MO OJ-
HOHM U3 NPUBEACHHBIX HIXKE B MMyHKTE 6.4 TeM. 3a4eT BBICTABIISAETCS MOCIE BBIIOIHEHUS OIpe-
JICIIEHHOTO KOJMMYeCTBa (MPAKTUYECKUX M TEOPETUUYECKUX ) 3aJaHi KOHTPOJIBHBIX pa0doOT U OT-
4yeTa 1o peepaTuBHOMY JOKIany. B ciydyae HEBBINOTHEHHUS KAaKOTO-TO U3 MPUBEJIECHHBIX Tpe-
OOBaHUM, CTYIEHTY JUIS CIaYM 3a4eTa MpeJiararoTcs, 0 YCMOTPEHHIO MIPerojaBaTelis HeKOTO-
pBI€ IPAKTUYECKHE U TEOPETUUECKHE 3aJaHUs, TOI0OHBIE MPEUI0KEHHBIM HIKE B MMyHKTax 6.1
no.2.

K oOpa3oBaTenbHbIM TEXHOJOTHSIM TaK)Ke OTHOCSITCS MHTEPAKTHUBHBIE METOABI 00yue-
Hus. VHTepakKTUBHOCTh TOJA4M MaTepHalia Mo MUCHUIUIMHE «MaTpUYHBIH aHAIU3 B TCOPHUH
OMHApHBIX OTHOIICHUW» MpEJIoJiaraeT He TOJBKO B3aUMOJICHCTBUS BUJA «IIPENOJaBaTENb -
CTYIEHT» U «CTY/ICHT - TIPETIO/IaBaTelby», HO M «CTYACHT - CTyJIeHT». Bce 3TH BUBI B3auMO/IeH-
CTBUSI XOPOIIO JOCTUTAIOTCS MPH H3JI0KEHWH MaTepualia Ha 3aHATHSAX B XOJ€ JUCKYCCHil, a
Tak)Ke Ha JaOOPAaTOPHBIX 3aHATHSX B XOJ€ M3IIOKEHHUsS CTyICHTAaMU pedepaTUBHBIX TOKIAIOB
(BO3MOXHO B BHJIC TIPE3CHTAINN).

Jduckyceus

Bo3MoXHOCTE JUCKyCCUM MpEANoIaraeT yMeHHe BbICKa3aTh COOCTBEHHYIO HJICI0, Mpe/-
JIOKUTH CBOU MYTh PEIICHUS, apTyMEHTUPOBAHO OTCTaWBATh CBOIO TOYKY 3PEHUS, CBS3HO M3JIa-
ratb MbIciu. [lone3Hsl caeayrone 3aaHusi: COCTaBICHHUE TIaHa PEIICHUs 3a/1a4uM, TIOUCK JIpY-
roro crnoco0a pemeHusi, CPaBHEHUE PA3IUYHBIX CIIOCOOOB PEIICHUS, MPOBEICHHUE BBIKIIAIOK
JUIS peleHus 3a7a4d U BBIKJIAJ0K JJIsl POBEPKHU MPABUILHOCTH MOJTYYEHHOIO pelIeHHs], pac-
CMOTpEHHE 33/1a4 C JIMITHUMHU M HEJOCTAIOIIMMU JaHHBIMU, pedepaTHBHO-TBOPUYECKUE JTOKIIA-
nbl. CTyZeHTaM Mpenaaraercs MpoaHaIu3upoBaTh BapUaHThl PELICHHs, OOCYIUTh TOKIa/, BbI-
cka3zatb cBo€ MHeHHE. OCHOBHOW 00BEM HCIIONH30BAHMS HHTEPAKTUBHBIX METOJIOB OOYYCHHUS
pean3yeTcsi MIMEHHO B XOJle IUCKYCCUH, KaK Ha JEKIMOHHBIX, TAaK W Ha JabOpaTOPHBIX 3aHs-
THUSX.

OO111e BONpOCHl, KOTOPBIE BBIHOCATCS HAa AUCKYCCHIO:



CocraBneHus IIaHa 10Ka3aTeNbCTBA YTBEP)KACHHS WM PEILICHHS 3aJauu.

Omnpenenenne BO3MOXKHBIX CIIOCOOOB J0Ka3aTeNbCTBA YTBEPKIACHUS WM MOUCK Pa3jIny-

HBIX CITIOCOOOB peIICHUi 3a/1aun.

3. Br100p cpenu paccMaTprBaeMbIX CIIOCOOOB Hanbosee palMoOHaILHOTO.

4. OOcyxneHue JOTHYECKOW COCTABISAIOUICH B (OPMYIHMPOBKE TOW HIIM MHOW TEOPEMBI, a
Tak)ke 00CYKJI€HIE BO3MOKHOCTH MOCTPOCHUS WILTIOCTPUPYIOIIUX €€ IPUMEPOB U KOHTP-
IPUMEPOB.

5. CaMOCTOSITeIbHOE COCTAaBJICHHE CTYACHTAMH OMOPHBIX 3aJaHUil IO TEeME, XapaKTepu-

3YIOIIMX [NTyOUHY IIOHUMaHUSI COOTBETCTBYIOIIET0 MaTepuraa.

N —

Hcnonb3oBaHue KOMIIbIOTEPHBIX TEXHOJIOT il
HpI/IMGHGHI/Ie Ha 3aHsTUU KOMHBIOTepHLIX TGXHOJIOFI/If/’I IIO3BOJISACT CTy,Z[GHTaM HpI/I pac-
CMOTPEHHH OIPEICIICHHBIX TeM Kypca 0oJiee TIyOOKO OCBOMTH COOTBETCTBYIOIIHE MOHATHA. B
9TOH CBS3H ONpE/IEICHHBIC JIGKIIMOHHbBIE U TAOOpaTOPHBIC 3aHATHUS MPETMOAABATEINIO 1EJIeC000-
pPa3HO MPOBOJUTH B BUJE NMpPE3EHTAlUU. Takke B BUAC MPE3CHTAIMU B COOTBETCTBHUU C TEMOM
J1a60paTopH0r O 3aHATHUA CTy,Z[GHTI:I Mor yT n3Jjiaratb noAroTOBJICHHBIC MMHU HGKOTOprG CBOH
pedepaTuBHBIE JOKIJIAJIbI.

4. OnleHOYHbIE CPeICTBA Il TEKYLIEr0o KOHTPOJISl YCIIeBAeMOCTH U MPOMEKYTO0Y-
HOH aTTecTAlNH

KonTtponbsabie paboThl 1 pedepaTHBHBIE JOKIA bl OLEHUBAIOTCS IO MATHOAJUILHOM cHc-
TeMe. 3aueT OIL[EHUBAETCS MO CUCTEME: 3a4TeHO, He 3auTeHo. Ha nmaGopaToOpHBIX 3aHATUSX KOH-
TPOJIb OCYILECTBIISIETCS IPU OTBETE y JJOCKH U IIPU NIPOBEPKE JOMAIIHUX 3a/1aHUM.
CamocTtosTenbHas paboTa CTy/IeHTa BKIIIOYAeT B ce0sl MOBTOPEHUE JIEKIIMOHHOTO Mate-
pHaia U MaTepuaia Y4eOHHUKOB U YU4EOHBIX MOCOOHI, MOATOTOBKA K JTA00OPATOPHBIM 3aHATHSM,
K KOHTPOJBHBIM pabotaMm u kK 3adety. Takoi Bum CPC KOHTposmpyeTcs B X0OJe IPOBEPKH J10-
MallHUX 33/IaHUM, 3aJIaHUH KOHTPONBHBIX paboT U B Xxoze 3adera. [Ipeamonaraercs caMocTosi-
TEIbHOE U3YYEHHE CTYACHTaMU TEOPETHUYECKOro MaTepHuala Mo TeMam pedepaTHUBHBIX JOKIIa-
JI0B, YKa3aHHBIX HIKE B IIyHKTE 6.4. KOHTPOJIb OCYIIECTBIISIETCSA BO BPEMsI KOHCYJIbTALIUN (BbI-
3BIBHBIX WJIM T10 JKEJIaHUIO CTY/ICHTA), a TAaKXKe Ha JaOOPaTOPHBIX 3aHATHUSX.
Buabl camocTosiTeIbHOM PadoThI
OO0s13aTeNbHBIMU NIPU U3YYEHUU AUCUUILTUHBI «MaTpUUHBIM aHAIU3 B TEOPUH OMHAPHBIX
OTHOILICHUI» SBIISIOTCS CIEIYIOIIME BHJIBI CAMOCTOATEIbHOM paboThI:
- pa3bop U CaMOCTOSITEIbHOE M3YYEHHE TEOPETUYECKOro MaTepuaia Mo KOHCIEKTaM JIeK-
U ¥ 110 y4eOHBIM MOCOOUSM U3 CTIMCKA UCTOYHUKOB JIUTEpaTypshl (1. 7.1);
- CaMOCTOSITEIBHOE PEIICHUE 3a/1a4 TI0 TeMaM JIA00paTOPHBIX 3aHATHH (I1. 7.2);
- TOATOTOBKAa K KOHTPOJbHBIM pabortam (1. 7.3);
- TMOATOTOBKa K pedepaTuBHOMY Hokiany (1. 7.4);
- TMOAroTOBKa K 3auety (1. 7.5).

Cnucok TeopeTHYecKUX BOMPOCOB (17151 KOHTPOJBHBIX padoT U 3a4eTa)
1. buHapHbBIC OTHOLIECHNS HAa MHOXECTBE, BO3MOYKHBIE CBOMCTBA.
2.  Bwupapl OMHApHBIX OTHOIICHWH HA MHOYKECTBE U TIPUMEDPHI.

3. Marpuna OuHapHOTO OTHOIICHHUA. M3MeHEeHHe MaTpHIbl TpH TEPEYNOpsA0UYNBAHUH
3JIEMEHTOB MHOXECTBA.

4.  CaoiicTBa OMHAPHBIX OTHOIICHUH B MAaTPUYHON TEPMUHOJIOTHH.

5.  OTHoOUIEHME >KBHUBAJIEHTHOCTH, OCHOBHAas TeopeMa. MarTpuua OTHOIIEHHUs 3KBUBa-

JIEHTHOCTH.
6. Yuciao oTHOIIEHNH PKBUBAJIECHTHOCTH HAa TAHHOM KOHEYHOM MHOKECTBE.

~

FpaHI/I MMOAMHOXECTB YaCTHUYHO YIIOPAAOUYCHHOT'O MHOXKECTBA.



8. /Jlmarpamma 4acTU4HO yHOPSAOYEHHOI'O MHOKECTBA, U3MEHEHUE AMAarpaMMsbl MpHU Ie-
pEYNOpAIOYNBAHNAN HIEMEHTOB.

9. Aunroput™m ompeeneHus Mo MaTpulle OMHAPHOTO OTHOILIEHHUS SIBJISETCS JIM OHO Yac-
TUYHBIM TTOPSTKOM.

10. AunroputMm omnpeneneHus Mo MaTpULE YACTUIHOIO MOPSAIKAa HA MHOYKECTBE SIBJISIETCS JIU
3TO MHOECTBO PELIETKOM.

11. Nomopduzm OunapHbIX OoTHOmEHUU. Kpurepuit mzomopdusma OMHAPHBIX OTHOIIIE-
HUI HA KOHEYHOM MHOECTBE.

12. T'pynmna aBToMOppU3MOB OMHAPHOTO OTHOLICHHUSI.

13. Teopema o uncie OMHApPHBIX OTHOLICHMH HAa JAHHOM KOHEYHOM MHOXKECTBE, H30-
MOPQHBIX JaHHOMY OTHOIICHHUIO.

14. IlpencraBiaeHue YaCTUYHO YIOPSTOYECHHOTO MHOMXECTBA IMOIMHOKECTBAMU (PUKCHPO-
BaHHOT'O MHOKECTBA.

15. Teopema 0 TpUaHTyJIUPYEMOCTH MaTPHULbl YACTUYHOIO MOPsIIKAa HA KOHEUHOM MHOXKe-
CTBE.

16. TlonsiTe 0 MOAXOMSIIEH MEPECTAHOBKE K JAHHOMY YaCTUYHOMY MOPSAAKY. [Ipumepst
MOCTPOCHUS MOAXOAANUX TEPECCTAHOBOK.

17. Anroputm KucinuinuHa Haxo)XIEHHUS 4HUCIIa MOAXOAAIIUX MEPECTAHOBOK K JAHHOMY
YaCTUYHOMY MOPAIKY.

18. AnroputM onucaHusi HOIXOISIIUX MEPECTAHOBOK K JAHHOMY YaCTUYHOMY MOPSIIKY.
CnHcoK THNMOBBIX MPAKTHYECKUX 3aIaHUH

(nmst mabopaTOpHBIX 3aHATUN, KOHTPOJIBHBIX Pa0dOT U 3a4eTa)
[TpuBenuTe npuMepsl OMHAPHBIX OTHOILEHUI Ha MHOXecTBe N, = {1;2;3;4;5} , KOTOpBIE fB-
JSIFOTCSI OTHOILLICHUEM SKBHUBAJICHTHOCTH, OTHOLICHUEM JIMHEHHOTO TOPSIIKa U OTHOIIEHUEM
YaCTUYHOTO, HO HE JJMHEHHOTO MOpsIKa.
Ha ynopsinouenHom mHoxectBe N,, = {1;2;...;10} 3amaHo OuHapHOE OTHOIIEHUE P IO Ipa-
BUILy Xpy < x 2y Vx,y € N,,. Jlokaxkure, 410 p ABJIAECTCA OTHOLICHUEM JMHEUHOTO I10-
pAaKa ¥ OCTPOMTE €r0 MaTPHUILY.
Ha ynopsnouenHom MHOXecTBe N, = {1;2;...;12} 3amaHo OMHapHOE OTHOILIEHHE O IO Mpa-
BIIIY Xpy <> x:y Vx,y € N,,. JloKaxure, 9T0 O SBISACTCS OTHOIICHHEM YaCTHYHOTO IO-
pAlIKa U IOCTPOMTE €ro MaTpuIly.
Ha ynopsnouennom mHoxectBe N, = {1;2;3;4} onpeneneHo 6uHapHoe oTHowmeHue p . [lo-
CTPOMTE €ro MaTpUILly U IO HEH OMNPENENINTE, ABIAETCA U < N,;p > YaCTUYHBIM HOPAI-
kom, tae:  a) p ={(L1),(22),(3:3),(4:4),(1,2),(3:4),(3;2),(4.2)};
6) p ={(LD,(2:2),(3;3),(4:4),(1;2),(3:4),(3;2),(4:2),3:D; -
bunapHOe OTHOIIEHHE P Ha yNOpsAAOYEeHHOM MHoxecTBe N, = {I;2;3} umeer Mmatpuny A

010 1 11 1 10
onHOTO M3 cneayromux BunoB: a) A =1 1 1|; 6) A4=|1 1 0f;B) A4=|0 1 0
010 011 1 11

VYkaxwure e cBorictBa u3 (1) — (5) , KOTOphIM ynoBiIeTBOpsieT oTHOIIeHUE p : (1) pedek-
CUBHOCTB; (2) CHMMETPUYHOCTBH; (3) aHTUCUMMETPUYHOCTD; (4) TPAaH3UTHBHOCTH; (5) JIH-
HEWHasl yIOPAI0YEHHOCTD.

CKOHCTpyupyHTe OMEKIINIO0 MHOKECTBA OMHAPHBIX OTHOIIICHUI HAa MHOXKECT-

Be N, = {1;2;...;n} Ha MHOKECTBO KBaJPaTHbIX MAaTPUI] IOPSAKA 71, KAXKJasi KOMIIOHEHTA
KOTOPBIX PaBHA HYJIIO JTUOO eTUHUIIE.

IToxaxkute, 4TO YUCIIO OMHAPHBIX OTHOIIEHUH HAa MHOXKecTBe N, = {1;2;...;n} paBHO 2".



8.

10.

11.

12.

13.

14.

15.

16.

bunapHoe oTHOIIIEHHE p Ha yMOPsAI0YeHHOM MHOXecTBe X = {1;2;3;4} mMeeT MaTpuiry
A . Onpenenure BUI MaTPUIbl ’TOTO OTHOIIEHUS O Ha YIMOPAI0UYEHHOM MHOYKECTBE

0110
1 00
Y ={2;4;1;3} ,ecmu A4 =
1 0 0 1
0 0 1 1
[Tokaxxute, 4TO OMHAPHOE OTHOILICHUE L HA YMOpsAAOYeHHOM MHOecTBe X = {1;2;3;4} c
1 010
. 1 01
Mmatpuleit 4 = {1 010 ABIISICTCSA OTHOLLIEHUEM HKBUBAJIEHTHOCTH. Y Ka)XKUTE Iepe-
01 01

YIOPSIOYEHUE MHOXKECTBA X, TPU KOTOPOM MAaTpHULla p NMPHUMET OJOYHO AUArOHAJIbHBIN
BUJI.

Omnpenenure 4uca0 OTHOLIEHUHM SKBUBAJIEHTHOCTH HA HEYIOPSI0YEHHOM MHOXECTBE

N, =1{1;2;3;4} .

bunapHOe OTHOLIIEHUE O Ha yHOpsIOYeHHOM MHOXecTBe N, = {1;2;3;4} numeer marpury

1 0 0O
1 1T 1 0

A= 1o1ol A) JlokakuTe, 4TO p SBISETCS YACTUIHBIM MOPSIAKOM Ha MHOXKECTBE
1 01 1

N, . b) IlocTpoiite auarpaMmMy 4acTHYHO yIOPAJOYEHHOr0 MHOXKecTBa < N,; p > . B) Ilo-

KaKUTE, 4TO0 < N,; p > He SABJIACTCS PELIETKOM.

buHapHOe OTHOIIEHHE o Ha ynopsaoYeHHOM MHoxecTBe N, = {1;2;3;4} umeer marpuuy
1 1 0 1

010

A= {11 . Iokaxure, 4T0 o ABJIAECTCA YACTUYHBIM NOPAAKOM Ha N, U npea-
0 0 0 1

CTaBbTE YACTUYHO YHNOPSAJIOYEHHOE MHOXKECTBO < NN,; p > MOAMHOKECTBAMHU MHOXKECTBA

N,.

Ha ynopsnouennom MHoxecTBe N, = {1;2;3} HaiinuTe MaTpuIibl BceX OMHAPHBIX OTHOLLIE-
Hui, nzomopdubix otHomenuw p = {(1;1),(2;2),(3;3),(1;2),(3;1)} .

OmumunTe Bce BEpXHETPEYTOJIbHBIE MATPHUIIBI, SIBISIOIINECS MaTPULIAMH YaCTUYHBIX MOPSI-
KOB Ha YIOPsAI04E€HHOM MHOXkecTBe N, = {1;2;3}.

VYuuTeiBas onucaHue B 3aJaHuu 11, 0OTBEThTE HA BOMPOC: CKOJIBKO CYIIECTBYET IMOIMAPHO
HEM30MOP(MHBIX YaCTUYHBIX MOPSIKOB HA MHOXKECTBE M3 TpeX AeMeHToB? OTBET 000CHYM-
T€.

[Toctpoiite rpymmy aBTOMOPPU3MOB OMHAPHOTO OTHOIIEHHS 0 , KOTOPOE Ha YIOPSII0YCH-

11 0

HOM MHOXkecTBe N, = {1;2;3;4} nmeer matpuny 4 =

—_
S = O O

- O O

0
0
0

—_—



17.

18.

19.

20.

[Toctpoiite rpymnmy aBTOMOPPU3MOB OMHAPHOTO OTHOLIEHHSI © Ha MHO>KECTBE
N, =1{1;2;3;4} , ecu p = {(L;1),(2;2),(3;3),(4;4),(2;1),(4;3)} . Cxonbko cymecTByeT OuHap-
HBIX OTHOLICHUI Ha MHOXecTBe NN, , I30MOP(HBIX OTHOLIEHUIO P ?
1 10
0 0
1
0 0

Ha ynopsiioueHHoOM MHOoxecTBe N, . Tpuanrynupyiite matpuny A (yKaxuTe HOJCTAaHOBKY

W3BecTHO, uTO A = SIBJISIETCSL MATPULIEH HEKOTOPOI'0 YaCTUYHOIO MOPSAKA

O = =
—_— = OO

U3 TpyIIsl S, , IPU JEHCTBUU KOTOPOU HA A NOIYy4aeTcsi BEpXHETPEYTOJIbHAs MATPULIA).
[Tokaxwure, uto p = {(1;1),(2;2),(3;3),(4;4),(2:1),(2;3),(3;1),(4;1),(4;3)} sBIsAETCS YaCcTHUU-
HBIM IOPsIIKOM Ha MHOXkecTBe N, = {1;2;3;4} n ykaxute Bce MOAXOAALINE IEPECTAHOBKU

4-11 CTENEeHN K 3TOMY YaCTUYHOMY MOPSIAKY
A) Tlokaxkute, yT0 GMHAPHOE OTHOIIEHUE L , KOTOPOE Ha YMOPSII0YEHHOM MHOKECTBE

1 0010
1 1010
N, =1{1;2;3;4;5} umeer matpunry [ 1 O 1 1 1| siBIseTcs YaCTUYHBIM NMOPSAAKOM. b)
00010
0 00111

ITocTpoiiTe quarpaMmMy 4acTHYHO YIOPSIOUEHHOIO MHOXKecTBa < Nj; p >. B) Mcnonb3ys
anroput™ Kucnunmna, onpeaennTe Yucio NepecTaHOBOK S-M CTENEHH, TOAXOIAIINX K OT-
HOIIICHHUIO O .

IIpuMepHBIe KOHTPOJIbHbIE PA0OTHI

KonTpoabnas padora Ne 1
Ha ynopsinouenHoM mHoxectBe N, = {1;2;...;9} 3anaHo OMHapHOE OTHOLIEHHUE P IO Npa-

BUILY xpy < x|y Vx,y € N,. Jlokaxute, 4To p ABISETCS OTHOILIEHHEM YaCTUYHOTO I10-

pAlIKa ¥ TIOCTPOMTE €ro MaTpuIly.
bunapHoe oTHOILIEHUE 77 HA YHOPSIIOYEHHOM MHOXecTBe N, = {1;2;3} umeer MaTpuiy

1 11
cnenytomeroBuna A=|1 1 0. Cpenu nsaru cBoircts ((1) pedaekcuBHOCTD; (2) cCHM-
0 1 1

METPUYHOCTD; (3) aHTUHCHMMETPUYHOCTH; (4) TPaH3UTUBHOCTH U (5) TUHEHHAS yIIOPSI0-
YEHHOCTh) YKaXXHUTE T€, KOTOPHIM YIOBIIETBOPSICT OTHOIICHUE 7] .

N300pa3ute quarpaMMy 4aCTUYHOTO MOPSAJKA O W3 3aJaHus | U yKaKUTE BCE HUKHUE U
BEpXHHUE IPaHU OAMHOXKECTBa {4;6} . SIBnstercs mu < Ny; p > pemerkoii?

Yucno OTHOILIEHHUH SKBUBAJIEHTHOCTH HA JAHHOM KOHEUHOM MHOXECTBE (Teopusi).

KonTposbnas pabora Ne2
1. Ha ynopsnouenHom MHOxecTBe N, = {1;2;3} HaliquTe MaTpuUIbl BCEX OMHAPHBIX OTHO-

menwnii, nzomophueix otHomenuto o = {(L;1),(2;2),(1;2),(3;2),(3;1)} .



2. Tloctpoiite rpymmy aBTOMOP(GU3MOB OMHAPHOTO OTHOIIEHUS 77, KOTOPOE Ha YIOPSI0-
1 0 0
1 1
1
0 0

3. CkosbKO cylecTByeT OMHApHBIX OTHOLIEHWH Ha MHOXkecTtBe N, = {1;2;3;4}, koTopbIE

4yeHHOM MHoxkecTBe N, = {1;2;3;4} umeet Matpuny 4 =

S = = O
—_ = =

n30MOp(HBI OMHAPHOMY OTHOIICHUIO 7 U3 3amaHus 27

4. Anroputm Kuciauimuna mojcuera 4ucia MOJXOJSAIIMX MEPECTAaHOBOK K JAaHHOMY 4Yac-
TUYHOMY TIOPSKY, 3aJJaHHOMY CBOCH quarpaMMoun (Teopusi).
IIpuMepHbIe TeMbl pedepaTHBHBIX J0KJIA/10B

1. buHapHbIE OTHOILIEHUS HA OHOM U Ha IBYX MHOKECTBAaX, IPUMEPBI U CBOMCTBA.

2. AJIFOpI/ITM OIPCACIICHUA 11O MATPHUILIC GI/IHapHOFO OTHOLICHHUSA SABJIACTCA JIMK OHO YaCTHUYHbBIM
MOPSIIKOM (TIOCTPOCHHE OJIOK CXEMBI).

3. ANropuTM OIpeaesIeHHs 0 MaTpULEe YACTUYHOTO MOPSIIKA Ha MHOXKECTBE SIBJISIETCS JIM 3TO
MHO’KECTBO PELIETKON (TEKCTOBOE OIMCAHUE).

4. AnropuTM OIpenereHus TUCTPUOYTHBHOCTH PEIIETKH, 33JaHHOM MaTpHUIeld 4acTUYHOTO
nopsiika (ToCTpoeHUE OJIOK CXEMBI).

5. AJTOpUTM ONpENeNICHUSI MOMYJISPHOCTH PEIIETKH, 3aJaHHOM MaTPHUIIEH YaCTUYHOIO IO-
psaka (mocTpoeHue O6JI0K CXEMBI).

6. OnmcaHue ¢ TOYHOCTBIO JO H30MOp(H3Ma BCEX YACTHYHBIX MOPSIIKOB MHOXKECTBA
N, ={1;2;3}.

7. TloctpoeHune OMHAPHBIX OTHOIIEHUH Ha KOHEYHBIX MHOXKECTBAaX C 3a/laHHOM I'pYIIOi aBToO-
MOP(HU3MOB.

8. Marpuiibl 4aCTUYHOTO NOPSAAKA KOHEUHBIX JUCTPUOYTUBHBIX PELIETOK.

9. ANropuT™m OTBICKaHUS BCEX MOIAXOSALIMX NEPECTAHOBOK K YACTUYHOMY MOPAIKY, 3aJaHHO-
My CBOEU MaTpHULIEH.
Bormpoc cymiecTBoBaHUS TUHEHHO YIOPSAA0UYNBACMBIX OMHAPHBIX OTHOIIIEHUI

OueHoYHbIE CPEACTBA ISl HHBAIUIOB M JIMI C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 3710~
POBbS BEIOMPAIOTCS C YUETOM UX MHAWBUIYAIbHBIX TICUXO()U3NYECKHX 0COOCHHOCTEH.

— IIpH HEOOXOIMMOCTH MHBAJIHMIAM U JIUIAM C OTPAaHMYCHHBIMU BO3MOKHOCTSIMH 3/10PO-
BbsI IPEIOCTABIISCTCS JOTIOJIHUTENFHOE BPEMs /IJIs IOATOTOBKM OTBETA HA 3K3aMEHE;

— TIPH TIPOBE/ICHUN MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB 00yUYEHUS HHBAINUIOB U JIUII C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBBSI IPEAYCMATPUBACTCS HCIOIb30BAHNE TEXHUUECKUX
CPENCTB, HEOOXOAMMBIX UM B CBSI3U C UX MHIMBHIYAIEHBIMH OCOOCHHOCTSIMU;

— IpU HEOOXOIUMOCTH ISl OOYYAIOLINXCsl C OTPAaHMYEHHBIMU BO3MOXHOCTSMHU 3]10pPO-
BbSl M MHBAJH/IOB IIPOIIEypa OLICHUBAHUS PE3yIbTaTOB OOYUCHHUS MO TUCHUILIMHE MOXKET IPo-
BOJIUTHCS B HECKOJIBKO 3TaIOB.

[Ipouenypa oleHMBaHUS PE3yIbTATOB OOYYECHUS] MHBAJIHMIOB U JIUI[ C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3/I0pOBBSI 110 JTUCIUILIMHE (MOIYIIO) MPEayCMaTpUBAET MPEI0CTABICHUE HH-
dopmaru B GpopMax, aJanTUPOBAHHBIX K OTPAaHWYCHUSIM UX 37I0POBBSI M BOCTIPHATHUS HHOP-
MaIiu:

Jnst I ¢ HapyIIeHUSIMH 3PSHUS:

— B Ie4aTHOM (hopMe yBEITMUYEHHBIM HIPU(TOM,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA.

Jnist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeUaTHOM opme,

— B (popMe 3NIEKTPOHHOTO TOKYMEHTA.



I[J'DI JII ¢ HAPYUICHUAMU OIIOPHO-ABUI'ATCIIBHOIO alIapara:
— B IIeUaTHOU opme,
— B hopMe IEKTPOHHOTO JTOKYMEHTA.
JlaHHBII IEpeYeHb MOYKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA 00Y-
YAFOIIUXCSI.
Kpumepuu oyenusanus no npomexcymounoi ammecmayuu

3ayer BBICTABJISIETCS MO pe3yibTaTaM paboThl CTyJeHTa B TeueHHe cemecTtpa. OTMeTKa
«3a4TEHO» BBICTABJISIETCS CTYEHTaM, KOTOPBIE PETYJISIPHO MOCEIANN 3aHATHUS, BHITOIHSIIH 10~
MalitHue paGOTLI, Hanrcaj KOHTPOJIbHBIC pa6OTbI Ha IMOJOXHUTCIIBbHBIC OLICHKH. O1MmeTKa «He-
3aYTEHO» BBICTABIIAETCS CTYAECHTaM, KOTOpble mponycTuin 6osnee 60 % 3aHATUN W Hamucaiu
KOHTPOJIbHBIE paOOTHI Ha HEYJOBJICTBOPUTEIIbHBIE OILICHKH.

5 IlepeyeHb OCHOBHOI U JOMOJHUTEJIbHOH Y4eOHOM JIUTEPATYPbI, HEOOXOAUMOI

JJIS1 OCBOEHMS TN CIUNIIMHBI
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M.U. Kapramnonos, FO.1. Mep3nskoB. — DnektpoH. nan. — Cankt-IlerepOypr : Jlanp,
2009. — 288 ¢. — Pexxum nmoctyma: https://e.lanbook.com/book/177 .

2. Manbues, M.A. JluckperHas MaTeMaTuka [ IEKTPOHHBIN pecypc| — DJIEKTPOH. JaH. —
Cankr-Ilerepoypr :  Jlamp, 2011. — 304 c¢. — Pexum pocryna:
https://e.lanbook.com/book/638 .

3. CaukoB, B.H. BBenenue B KOMOHMHATOpHBIC METOIBI IUCKPETHOH MaTeMaTWKH /
B.H. Caukos. - 2-e¢ u3z., ucnp. u gomn. - Mocksa : MIITHMO, 2004. - 424 c. - ISBN 5-
94057-116-6 ; To xKe [DneKTpOHHBIN pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=61989.

JIist OCBOCHHS TUCIUTUIMHBI HHBAIMAAMHU U JTUIIAMHA C OTPAaHUYECHHBIMH BO3MOXHOCTSI-
MU 37I0POBbSI UMEIOTCS U3/IaHUS B JICKTPOHHOM BHUJIE B AJIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«Jlanvy u «bubauoxiy6.

5.2. llepuoguyeckas JuTeparypa

1. Basel manusix kommanuu «Mct Beroy http://dlib.eastview.com

2. dneKktpoHHana 6ubanoteka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchl, B TOM 4YMHCJie COBPpeMeHHblIe NnpodeccuoHAJbHbIE 0a3bl
JAAHHBIX M1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

y1eKTPOHHO-0ubInoTeYHbIe cucTteMbl (IBC):
DBC «IOPAWT» https://urait.ru/
9BC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
ObC «BOOK.ru» https://www.book.ru
OBbC «ZNANIUM.COM» www.znanium.com
OBbC «JIAHDb» https://e.lanbook.com

Al

IIpodeccnonanbHbie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuaner uznarensctsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas 6ubnuorexa (HOb) http://www.elibrary.ru/
6. llonmHOTEKCTOBBIE ApXMBBI BEAYIIIHMX 3aIaIHBIX HAYYHBIX )KYypHaJIOB Ha Poccuiickoii
iatgopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
7. HanmonanbHas 31eKTpOHHAsT OMOIMoTeKa (A0CTyN K DJIEKTPOHHOU OMOIMOTEKEe THC-
cepranuit Poccuiickoit rocynapcrBennoit oubmmorexu (PI'B) https://rusneb.ru/
8. Ilpesunmenrtckas 6mbmuoreka um. b.H. Enpriuna https:// www.prlib.ru/

kv =




9. DOmnekrponHas kotekuus Oxcdoprackoro Poccuiickoro @onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. Yuuepcurerckas napopmanronnas cuctema POCCHUS http://uisrussia.msu.ru

NudpopmaninoHHbie CIPABOYHbIE CUCTEMBbI:
1. KoncynpranT I[Intoc - cipaBodHas mpaBoBasi cUcTeMa (JIOCTYI IO JOKaJIbHOM CETH
KOMITHIOTEPOB OUOJIMOTEKH)

Pecypcol cBoOOAHOrO 10OCTYyNA:

1. AwmepukaHCKas naTeHTHas 06a3a gaHHbIX http://www.uspto.gov/patft/

2. TlomHbIE TEKCTHI KaHAACKUX AMccepTanuii http:// www.nlc-bne.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MWUHHCTEPCTBO HayKH M BhICIIEro oOpa3oBanusi Poccuiickoit deneparm
https://www.minobrnauki.gov.ru/;

5. ®enepanbHbiii moptan "Poccuiickoe oOpazoBanue” http://www.edu.ru/;

6. Hudopmanmonnas cucrtema "EnuHoe okHO 1ocTymna K 00pa3oBaTeNbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas komnekus nudpoBbIXx 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/ .

8. dexnepanpHBIN IEHTP UHPOPMAIIMOHHO-00PA30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. CnoBapu u >HIIMKIONEANHA http://dic.academic.ru/;

10. OO6pa3zoBaTtenpHBIN mopTan "Yuebda" http://www.ucheba.com/;

CoOcTBeHHbIE 3JIEKTPOHHBbIE 00Opa3oBaTe/ibHble W HH(OPMAIMOHHbIE PeCypChl
KyoI'Y:
1. Cpena MOAyaBbHOTO TUHAMHUYECKOTO 00yueHus http://moodle.kubsu.ru
2. baza y4eOHBIX IJIaHOB, Y4eOHO-METOANYECKUX KOMILJIEKCOB, ITYyOIUKAIMA U KOH]e-
pennuii http://mschool.kubsu.ru/
6 MeToanueckne yKazanus Ui 00y4aKIIMXCH MO0 OCBOCHHIO TUCIHUTLIUHBI

6.1. MeToanyeckne yKa3aHusl K CAMOCTOSITEIbHOMY M3y4Y€HHUIO CTYyIeHTaAaMU Teope-
THYeCKOr0 MaTepuaJjia

JI71s mOATOTOBKM K OTBETaM Ha TEOPETHUECKHE BOMPOCHI B X0/I€ KOHTPOJIbHBIX paboT U
Ha 3a4eTe CTYJCHTaM JIOCTaTOYHO HCIIOJIb30BaTh MaTepual JEKIUH U Y4eOHBIX 1MOCOOUN U3
cnucKka Jureparypbl. s n3ydeHus TeOpeTHYecKoro Marepuana, He0OXOAUMOTo JJsl MOJIro-
TOBKH pedepaTUBHOTO IOKIIaga, KPOME OCHOBHBIX HCTOYHHKOB JIHTEPATyphl BO3MOXKHO HC-
M0JIb30BaHKE JOIMOJIHUTENBHBIX HMCTOYHUKOB U MHTepHeT-pecypca. B ciywae 3arpynHeHui,
BO3HHUKAKOIHUX Y CTYACHTOB B IMPOLECCCC CaMOCTOATCIIBHOI'O U3YYCHHUA TCOPUHU, TPCIIOAABATCIIb
Pa3bACHSET CIIOKHBIE MOMEHTBI HA KOHCYJbTALIUSX.

6.2. MeToanuyeckne yKa3aHusi K CAMOCTOSITE/IbHOM MOATOTOBKE CTY/IEHTOB ISl
BbINOJIHEHN S MPAKTUYECKUX 3aJaHU JIa0DOPaTOPHBIX 3aHATHI



JUis BBINOJTHEHHUSI IOMAITHETO MPAaKTUYECKOTO 33aJaHus HeoOXoIuMO pa3zoOparh mare-
pHaJl 0 COOTBETCTBYIONIEH TeMe JIabopaTopHOTro 3aHATHUS. [Ipu 3TOM HCTIONB3yIOTCS YKa3aHus,
JaHHbIE TIPENOJABaTEIEM B XOJE 3aHATUA, a TaKKE TEOPETUKO-IPAKTHUUECKUH Marepual,
MMEIOLIUIICS B UCTOYHHUKAX M3 CIIMCKAa OCHOBHOI nuTepaTyphl. Eciu CTyqeHT HE cMOT MOHSTH
NPUBEICHHBIN B yKa3aHHBIX MCTOYHMKAX pPa300p TUMOBBIX MPHUMEPOB B TOM CTENEHH, YTOOBI
CaMOCTOSITENIFHO MCIOIb30BaTh MPEIOKEHHBIN allTOPUTM JJISl PELLIECHUS 3aJaHUsI, TO OH MOXKET
MIOJIYYUTh KOHCYJIbTAIMIO IIPETIOAABATES.

6.3. MeToan4yeckne yKa3aHusi K CAMOCTOSITe/IbHOM MOAT0OTOBKE CTYIEHTOB K BbI-
NOJIHEHHI0 KOHTPOJIBHBIX padoT

B Teuenmne cemecTtpa NmpoBOAATCS JABE KOHTPOJBHBIX paOOThI, Kaaas M3 KOTOPBIX
JUIATCA 45 MUHYT U COCTOUT U3 TPEX NPAKTHUUECKUX U OJHOIO TEOPETHUYECKOro 3aaaHusd. Tema-
THUKa TpeX KOHTPOJBHBIX Pa0OT COOTBETCTBYET TEMAaTHUKE ABYX COJEp’KATEIbHBIX DPAa3/eOB
muctuminHel (myHKT 4.1). Kaxmoe 3amanue oleHUBaeTCs MO MATHOAUTFHON IIKalle, BHICOKAS
OLIEHKAa CTaBUTCA NPH MOJIy4eHUH HEe MeHee 16 6auioB, HUKHUM MOPOT YCIEIHOCTH COCTABIISA-
et 7 6aynoB. [ MOATrOTOBKU K KOHTPOJIBHOM paboTe HEOOXOIUMO BBIOIHATE 3aJJaHHS B XO-
7ie J1abOpaTOpPHBIX 3aHATHM, a TaKkKe JOMalIHME 3aJaHus. B mporecce caMOnoAroTOBKH CTY-
JCHTY KeJaTeJIbHO 03HAKOMHUTHCS € pa300pOM OMOPHBIX MO paccMaTpUBaeMbIM TeMaM 3ajad,
UMEIOIIUXCS B MOCOOMAX U3 CIMCKA JINTEpaTyphl. Beiie B myHKTe 6.2 MpHUBEIEH CHMCOK 3a/a-
HU, KOTOPBIN BKJIIOYAET B ce0s1 BCE TUIBI MPAKTUYECKUX 331aHUI KOHTPOJIBHBIX paboT.

6.4. Meronuvyeckue peKOMEHIANUN K CAMOCTOATEJIbHOI MOAT0OTOBKE CTYJIE€HTOB K
pedepaTuBHOMY JOKJIAAY
Kaxxaplif cTyeHT JOJIKEH MOJATOTOBUThH B TeUEHHE cemecTpa pedepaTUBHBIN JOKIA[
10 OJTHOM M3 TEM, IPEAHA3ZHAYEHHOMU ISl CAMOCTOSATEIILHOIO U3y4YeHus. /[ moaroToBKu J0K-
Ja/1a KelaTeJbHO KPOME OCHOBHBIX MCTOYHHKOB JIUTEPATYPHI UCIIOJIB30BAaTh JOMOIHUTEIbHBIE
UCTOYHHUKH, a Takxke MHTepHeT-pecype. Jloknaa MOxeT ObITh MpEACTaBIeH CTYACHTOM Ha Jia-
O0paToOpHOM 3aHSTHH, BO3MOKHO, B BUJE MPE3CHTALINU, €CIIU TeMa 3aHATHSI COOTBETCTBYET Te-
Me Joknana. Takke CTYACHT MOXKET MPEJICTABUTh OTYET O MOATOTOBKE peepaTHBHOTO J0KIaIa
B MHCbMEHHOH (hopme B KoHIle cemecTpa. OpopmiieHre MUCbMEHHOTO OTYeTa OJIKHO YAOBJe-
TBOPATH TpeOOBaHMUAM: a) TEKCT Habupaercss 14 mpudTom Ha 6ymare popmara A 4; 6) Ha TH-
TYJTHHOM JIUCTE KPOME TEMBbI TaK)Ke YKa3bIBacTCsl (haKyJabTeT, HampamieHHe (OakaiaBpuar),
Kypc, rpynna, ®UO cryzaenTa; B) conepkaHue Matepuana o oo0bemMy coctasisier 4-5 cTpaHull;
') CIUCOK JIUTEPATyphl COAECPKUT HE MEHEE ABYX HMCTOYHHMKOB (BO3MOXKHO, U3 CIMCKA JHUTEpa-
TYpBbI B IIYHKTE 7).

6.5. MeToanuyeckne yKa3aHusi K CAMOCTOSITE/IbHOM MOATOTOBKE CTYIEHTOB
K 3a4eTy

CornacHo yyeOHOMY IUIaHy TUCHUIUIMHBI «KOHEUHble TPYNIOUIbl U UX Ipe/cTaBie-
HUS» UTOTOBOM (popMoii KOHTpoIIs siBsieTcs 3a4eT. [ caum 3adera CTyIEHT JOJDKEH Hay-
YUTHCSI HA JJAOOPATOPHBIX 3aHATHUSX pellaTh MPAaKTHYECKUE 3aJaHus M0 TeMaM pasaenoB 1-3
(Tabin. 4.1), BBHIIOJHATH JOMAIIHUE 33JaHHS, a TAK)KE YCIICUIHO BHIMOJIHUTH TPH KOHTPOJIbHbIE
paboTel. THUIBI MpPaKTUYECKUX 3aJaHU Ha 3a4eT COOTBETCTBYIOT 3aJlaHUSM W3 IyHKTa 6.2.
Taxxe Ha 3a4eTe CTyI€eHTaM MPEAIAraloTCs U TEOPETUUECKUE 3a/laHusl, COCTOSIINE B TUCbMEH-
HOM OTBETE Ha OJUH U3 BOIIPOCOB, NNPUBEICHHBIX B MyHKTE 6.1. KoinuecTBO mpakTUYeCKux 1
TEOPETUYECKHUX 3aJaHUH 3aBHCUT OT aKTUBHOCTU M PE3YyJIbTaTUBHOCTU pabOTHI CTyJICHTA B Te-
yeHue cemectpa. Eciu mpu yclIoBUM XOpOIIIeH MOCEaeMOCTH U aKTUBHON PaOOThI Ha 3aHATHSAX
CTYAEHT 1O TpeM KOHTPOJBbHBIM paboTaM U pedepaTuBHOMY MOKIAy 3aCITYKHJ BBICOKHE
OLICHKH, TO OH aBTOMaTUYECKH IOIy4aeT 3a4erT.

7. MaTtepuajibHO-TeXHUYECKOe o0ecredeHne o JUCHUIInHE (MOAYJII0)



I1o Bcem BUJIaM y‘Ie6H0ﬁ ACATCIIbHOCTH B paMKaxX JUCHHUIIIIMHBI UCITIOJIB3YIOTCS ayAUTO-
puH, KaOMHETHI U JIA0OPATOPHH, OCHAIIICHHBIE HEOOXOIUMBIM CIIEIUATU3UPOBAHHBIM U JlJabopa-

TOPHBIM 000PYZAOBaHUEM.

HaumenoBanue crienaabHBIX
IMOMEIICHUHN

OCHAIIEHHOCTh CIIEIMaIbHBIX
IMOMEIICHUHN

IlepeueHp TUIIEH3MOHHOTO
MPOrPaMMHOTO 00ECTICUSHUS

YueOHple  ayauTOpHHM IS
TIPOBEACHUS 3aHATHH JICKIIHOHHOTO
THIIA

Mebenb: yaeOHas Mmebenn

Texaudyeckue cpeacrtsa o00y-
YCHHUS:

JKpaH, IPOEKTOP, KOMIIbIOTED

Microsoft Windows 8, 10

Microsoft Office Profes-
sional Plus

Kaspersky Endpoint Secu-
rity Ui OusHeca

VY4yeOHbIE  ayqUTOPHM  JUIA
NPOBEJCHUS 3aHATHH CEMHUHapCKO-
IO THUIA, TPYNIOBBIX U MHIUBUAY-
aNBHBIX KOHCYJBTalUi, TEKYyLIEero
KOHTpOJISL ¥ TIPOMEXKYTOUYHOH aTTe-
CTaLUH

Meobernb: yueOHas MeOeib

Texuuueckue cpencrtsa o0y-
YEHHUS:

9KpaH, IPOEKTOP, KOMIIBIOTED

Microsoft Windows 8, 10

Microsoft Office Profes-
sional Plus

Kaspersky Endpoint Secu-
rity asst OuzHeca

VY4yeOHbIE  ayqUTOPHM  JUIA
MIPOBEIEHUS JTa0OPaTOPHBIX paboT.

Meobernb: yuebHas MeOeib

Texaudyeckue cpeacrtsa o00y-
YCHHUS:

9KpaH, IPOEKTOP, KOMIIbIOTED

Microsoft Windows 8, 10

Microsoft Office Profes-
sional Plus

Kaspersky Endpoint Secu-
rity Ui OusHeca

Y4eOHble ayTUTOPHUN IUTS BBI-
MIOJTHEHUS KypPCOBBIX paboT

Mebenb: yaeOHas Mmebenn

Texaudyeckue cpeacrtsa o00y-
YCHUS:

JKpaH, IPOCKTOP, KOMITLIOTEP

Microsoft Windows 8, 10

Microsoft Office Profes-
sional Plus

Kaspersky Endpoint Secu-
rity asst OuzHeca

MATLAB
box

WolframResearch  Mathe-
matica

MapleSoft Maple 18

PTC Mathcad

Wavelet Tool-

Jnst caMoCTOsITEIbHOM pabOThl OOYYAIOMIMXCS MPEAYCMOTPEHBI MOMEIICHUS, YKOM-
IUICKTOBAHHBIE CIICIUAIM3UPOBAHHON MeOeNbl0, OCHAIIEHHBIE KOMIBIOTEPHONW TEXHUKOU C
BO3MOKHOCTBIO TMOJKIIOUCHUS K ceTh «MHTEepHEeT» U 00ecneYeHreM J0CTyIa B JICKTPOHHYIO

nH(}OPMAIIMOHHO-00pa30BaTENILHYIO CPEly YHUBEPCHUTETA.

HanmeHoBanue nmoMenicHuii
JUTSL CAMOCTOSATEHHON PabOTHI
00yJarommxcs

OCHAIEHHOCTh [TIOMEIIEHUI
JUTSL CAMOCTOSITEIILHON pabOTHI
00yJarommxcs

[lepeueHb THUIICH3UOHHOTO
MPOrPaMMHOTO OOeCTICUSHUS

ITomemenue a9 camMocTOs-
TeIbHOW PaboOThl  O0ydarOImUXCs
(unranbHbId 3a1 Hayunoii 6mbamo-
TEKH)

Mebenb: yaeOHas Mmebenn

Kommiext cnenuanu3upoBas-
HOW MeOeNnn: KOMIBIOTEpHBIE CTO-
B

O6opymoBaHHE: KOMITBIOTEP-
Hasl TEXHUKa C MOAKIIOYEHHEM K
nHpopMannoHHO-

KOMMYHHUKaMOHHO# cetn «MHTep-
HET» U JOCTYNOM B DIIEKTPOHHYIO

nHpopMannoHHO-
o0pasoBaTeNbHYyI0 cpeay o0pa3oBa-
TEIHHOU OpraHu3aIuH, BeO-

Kamepbl, KOMMYHHKAIIHOHHOE 000-
pyZAoBaHue, obecrieunBaromee 10c-
Tyl K CETH HHTEpHET (IPOBOJHOE
COeIMHeHWEe W OECIPOBOAHOE CO-
eauHeHHe 1o TexHosoruu Wi-Fi)

Microsoft Windows 8, 10

Microsoft Office Profes-
sional Plus

Kaspersky Endpoint Secu-
rity Ui OusHeca




ITomemenue a9 camMocTOs-
TeIbHOW PaboThl  OO0ydarOIMUXCs
(ayn.314)

Mebenb: yaeOHas Mmebenn

Kommiext cneunanu3npoBas-
HOW MeOeNnn: KOMIBIOTEpHBIE CTO-
B

O6opymoBaHHE: KOMITBIOTEP-
Hasg TEXHUKA C IOJKJIIOYCHHEM K
nHpopMannoHHO-

KOMMYHHUKaMoHHO# cetn «MHTep-
HET» M JOCTYNOM B DIIEKTPOHHYIO

nHpopMannoHHO-
o0pa3oBaTenbHyI0 cpely 0Opa3oBa-
TEJILHOH  OpraHu3auud, BeO-

KaMepbl, KOMMYHHKAITHOHHOE 000-
pPyIOBaHHE, 00ECICUNBAIOIICE T0C-
Tyl K CETH HHTEPHET (IIPOBOIHOE
COCIMHEHHE M OECIpPOBOIHOE CO-
€IMHEHHE 0 TeXHOoJoruu Wi-Fi)

Microsoft Windows 8, 10

Microsoft Office Profes-
sional Plus

Kaspersky Endpoint Secu-
rity Ui OusHeca

MATLAB
box

WolframResearch Mathe-
matica

MapleSoft Maple 18

PTC Mathcad

Wavelet Tool-




PELIEH3IMS
HA paGoTyI0 NporpaMMy TRCHHITHEE! « MV aTpHYHER AHAIH3 B TEOPHA DHEADHBIX OTHOLICHMIAY
ans sanpannened (2.03.01 MaTenmaruxa ¥ KOMOBEOTEPHLIC HAYVEH, HAPARTEHHOCTS (TPOGHIE):
«ANTedpa, TEOPHA YMCEN ¥ AHCKPETELIN SHATHY, MOAFOTORTEHHYI0 AOUSHTOM Kadeapsl
dysxumoBanEHoro anaTHIa ¥ enredpe: Kyl Y xangmarom GHIAKO-MATEMATHYECKHK HAVE
Twroesmn [ H.

Pabouas nporpaMsa aMcrannoi «MaTpEysel anands B TEOpEH OHHAPHEIX OTHOS-
HHY CONSDEHT: HEH H 0a%H 0CBOCHAS THCIHIIHHEL MEecTD AACIANIERHE B ¢TpyRTYpe OOI1
BO); TpebORARAA K PEIyIBTATEM DCBOCHES COUSPKANAS JHCIHITHHEL CTPYKTYPY H COJIEpRKANHE
JMCHHNTHEEL, O0pasOBaTe bELE TENHONOTHN, OUEHOUHBIE CPEICTEA JNA TeKYIero KOHTpOMS
VCIEBAEMOCTH, OPOMERYTOYROA aTrecTanii ¥ yuehao-weTogngeckoe ofecnedenie CAMOCTOR-
TenkHOM paloThl CcTYRERTOR; yuelHO-METONHIECKDE H HHOOPMANHOHEOE 00ECIEYEHRE THCIH-
TNHHET, MATERHANEHO-TEXHUNMSCKOS 0020 12UelHE THCHHIIHHEL

HaxpapWe ® cofeépmanse pafoucll nporpaMMil JHCIHOAEEE oMarpaennii anamms B
TeOpHN OHHAPHEIX OTHOWCHHHED COOTRSTCTEYET y4eOHOMY MIAHY N0 HANPARTEHHK HATPARIC-
wia (2.03.01 Maremamigs ¥ HOMIBIOTEPHEE HAYKH, HANPARIEHHOCTS (Mpoduis): «Anrebpa,
TEOpHA 9HCEN B amekpeTErd apanmzyr, a Take cooTeercTeyeT PIOC BOD mo yxazauHoMY
HATPaETEHH} TOAMOTOREH,

Kype «Marprassi anan®s ¢ TeopHH OHHAPHEIX OTHOIIENH» SANfeTcs OfHEM H3 3a-
BEPINAICIIEY KYPCOR JUTH Npoduna «Anrefps. TeopHs YHCET H JHCKPETHEIN SHANAIY, YHTIETCE
OH B MOCIEOHEM ceMecTpe Daxanaspuara nmo HeEnpasIcHHRo «MaTcMaTHES B KOMIBHOTCPHBIC
HaykH»., BasupyeTcs 3ToT Xypc Ha iHaH@EN. NPRODPETEHHBIX CTYISHTAME B TCHYCHHS CCMH Co-
MCCTPOB OPH HIYICHHH EYpea «OyVHIAMEHTATEHAR M KOMNBROTepHAR anredpasr (1 — 4 cemect-
Phi}, KYpea mo ERIDOPY CTVASHTOR ¢ nemenTa KoMOHBEATOPHOH TeopHa rpymns mian «Koneanpe
TPYINOHAL H HX OpeficTaRIeHEsEs (5- cemecrp), kypea no eabopy «JIHCKpETHAR OOTHMH3A-
M HIH ¢ApEdaeTEgeckne cholcTsa romens (G- ceMecTp), & TAKKS SIS OOHOTO H3 KyPcoB
no eubopy crynenToR «PemeTrr B Mx npAveHenHs B anrebpes BIH «CIPYRTYPHBIE BOMPOCH
TCOPHH Py (1 -H cemecTp).

Pacnpenencne pnnop y9cbHol paboTel B OporpaMMe JHCHHMNHHE M0 COOEPKATETE=
HEIM PA3Nenas MOIBONAET ONTHMETLED COMETATE JCKIHOHHME W NabOPATOPHEIC 3AHSTHA, Mpo-
BONHMEIC JIA YCBOGHHA CTYLEHTAMU OUHOBHEIN DOEATHA TeopHd GHHADHEIX OTHOMEHHDH: OH-
HAPHBIE OTHOMIEHHA HX METPHIEL HIOMOpGHIMEL B 8TOMODEHIME OHHADHBIX OTHOMICHHH B
MATPHIHOH TePMHHEONOTEHR. lIpH oceocHud amcumnnmasl «Marprysei agand: B TcopHH Ou-
HAPHEDY OTHOMEHHHA® BLpabaTEEAETCE MATEMATHUECKAN KYNBTYPA: YMeHWE MOTHYSCKH MEIC-
AATE, MPOBOONTE TOKASATCIRCTEE YTRCPMAIEHHN, YCTAHARTHBATE NOTHYECKHE CRASH MEegTy mo-
HATHAMH, TPHEMERSTE [OUIYHEHHBIC IHAHHA 118 PCIICHAA 380449 IHCKPSTHON MATCMATHKH, CBE-
3AHHBIX C OPHNOEEHEAME anrefpansccouy MeTonos. [TomyaseMesie CTYISHTAME 3HAHHA N0 JHC-
HHIUIEHE JEHEaET B OCHOBS MATEMaTH492ck0rs ofpasoRaHns, OHH HeoOXOIHMHM He TONBREO JUIN
ofiyeerns no npodEmo «Anredpa, TEOPUA SHCER H AMCKPSTHEIR AHATH3Y, HO H 1A Gomee roy-
GOKOr0 DOHHMAHHS APATHY EYRCOR MAETEMATHREH B KOMOIBOTEDHBD HAVE, KOTOPEIE BRITYCHKHHE
©O CTeNCHBI0 DaKanaBpa MOmET B Dy/yiueM HIYHaTh B MAFHCTPATYDE MO COOTBCTCTBYHIMEMY
HAIPABICHHIO MOITOTOEEH.

VUNTRIBAR BHUNEHIIOMEHHOS, CuMTaly, UTe pafouss nporpaMMa JMCLHIAHHEL «Mat-
PHYHEL aHATHI B TEOPHE OHHADHEX OTHOMEHAR? COOTRETCTEYET TOCYIAPCTBEHHRM TpeboBa-
HESM K MEHEMYMY CONCPDEEHHA ¥ YDOBHID NOATOTOBKH BLITYCKHAKCE [0 HANPEBICHHID
02.03.01 MareMaTHES H ROMIEKTEPHE HEYEH, HAMPARTEHHOCTS (npoduas): «Anrefpa, Teopus
MHCEN H OHCKPETHRIE AHATHIY.

Jascoyromuii caherpol ofmed
maresarixs OTBOY BO «Kyfancxnii

rq}:ynapc'mem—m]ﬂ TEXHOTOTHYSCKE R — o
YHHBEPCHTETV, KAHIHIAT (HHIHKD ﬂ,@/

MATEMATHYECKHX HAYE, JOLEHT o Tepemenxo H.B.




PELIEH3HUA
Ha pabogyio mporpamiy KEcuMun e « MaTpeiuei ananus B TeopHH GHEAPHEX
OTHOIMeHHI» [nd HanpasneHws 02.05.01 MareMarika ¥ KOMIEIOTEPHBIE HAYKH,
HAMPaBIeHHOCTE (Opodane ) «Anrebpa, TeoOpHS YHCeN H AHCKPETHRIN aHAMHIY,
NOANOTORNSK HYH TOLEHTOM Kaheapsl
(pyHEIHOHANEHOM adany3a ¥ anrelpe KyG6l'Y kapnunatoM duauko-
MaTeEMaTH4YeCcKHx Hayk TutoesiM [.H.

Pabowas oporpamma muciunanisl «Matpudsei ananez B TeopHH HHuap-
HEIX OTHOIIEHHHY BEMO9aeT B cebR CTPYKTYpHbIC YacTH, HeoOXOOMMBIE OIS I0-
KYMEHTAIMH TAKOTO POJA: HENH W 34054 OCBOSHMA JHCIMINHHEL MECTO AHCIN-
miksel B cTpyxType OO BO: tpefiopaHua K pesyabTaTaM OCBOCHHS CONep/KanHa
JRCUHILUTHHE, CTPYKTYPY ¥ CONSpisaHue AMCUMNIHHE; 00pa30BaTeNsHEe TEXHO-
JOTHH, OOSHOTHRIE CPLACTEA U4 TEKVILEro KOHTPOMS YCMEBAEMOCTH, MPOMERy-
To4YHOH aTTecTaluy cTyZeHToR; vacliHo-MeTONHYecKoe ofecTeTeHHe; MaTEpHANE-
HO-TEXHMYECKOE ODecredeHAe I3 CHMILTHHEL

Bce ocHOBHEIE pasfienkl nporpaMMEl HALILTH CBOE OTPAXEHHE B MEpeyHE Npei-
CTABNEHHEIX B MPOTrpanMMe HeoOx0ZHMEIX 3IHAHMH, YMeHHHE H xoMnertenumid, Pac-
mpeleleHHe BpPEMEHH, OTBOIMMOrO HA MIyUeHHe PR3NMYHEIX PAINENOB Kypea,
BKIIOYaA CAMOCTOATENEHYIO pafoTy, COOTRETCTRYET HX TPYIOEMEOCTH.

Conepwanre pasnenoe. ux pageneHHe [0 BEIAM 3aHATHI, B TPYACEMKOCTS
B Yacax OTBEHAIOT TpeGoBETeMEHOCTH H uenecoobpasHocTd. JIOrMEa NOCTPOSHHN
mporpamMuel obecneusEasT TaKOHHYHOCTE HANOKEHUS, HeoOXOOAMYIO NpH Orpa-
HHYSHHOM BPeMEHH, 0TBOIHMOM YueSHBIM nnaHoM. ORNajeHHe MPAKTHYECKHMH
HABRIKAMH ¥ YMeHHAMH obecrmeudeaercs naboparopueiMu sapsTEsmsE. B opo-
rpamme chOpMyIHPOBAHE! TEME! CAMOCTORTENRHON BHeayIHTOpHOH paboThl, mpH-
MEDE 3ATAHEE N8 KOHTPONEHEX pafoT, 3a9eTa, NEpeYeEs OCHOBHOR W IONONHH-
TENBHOH THTEPaTYPhL, NOCTYNHOH 114 00y YalomHXCs.

Hazsanrmwe # comepwanue pafovueil nporpaMmel AMcumMiniaesl «MaTpauHbi
AHATHZ B TeopHH OMHADHEIX OTHOLWEHHHY» COOTBETCTRYST yueOHOMY miaHy mo
HampaeneHuo Hanpaenesud (2.03.01 MaremzTHka M KOMNBIOTEDHBIE HAYKH,
HANpPaRNEHHOCTE (MPpoQHNs): «Anrefpa, TEOpHS YHCEN H THCKPETHRIN aHamas», a
Taicke cooTeercreyer ©TOC BO no yrazanHOMY HANPABIEHHIO MOATOTOBKH.

B nenom, pafouar nporpadma no gucunnianie «Martpuynsii aHaIHs B Teo-
pHH GHHAPHEIX OTHOWISHEDY COCTERIIEHA B COOTBETCTBHH ¢ TpeGoBanuamMu GIOC
BO u oTeewaeT coBpeMeH=ERIM TpefosanHaM K KadecTREHHOMY 00pa3oBaTeNEHOMY
npoueccy. lanwas pabouas mporpaMma MOWeT ORTE MCITONE30BAHA ONA obecme-
YeHHus OCHORHOH o0pasoEaTensHoll NpOrpaMMEel M0 HANPABICHHIO OOATOTOBKH
02.03.01 MareMaThga H KOMILOTEpHBIE HayKH, HANpaBIeHHOCTh (mpodHis):
«Anrebpa, TEOPHA YHCEN B IHCKPETHRIN AHATHIY.

3apemyroudil Kagenpoil BuricnHTENBHOR
MATEMATHEE H HHOOPMATHKE

OI'BOY BO «Kybarcxait rocy naperae s e
YHHBEPCHTETS, KAHAHIAT GHiHED-

MATEMATHIECKHK HAVI, NOUEHT ﬁb Takinenko C.B.



