MuHHCTepCTBO HAYKH U BbICILIEr0 00pa30oBaHus
Pocculickoi ®enepaunun

DdenepasibHOE rocy1apcTBEHHOE OFOKETHOE
o0pa3zoBaTe/bHOE YUpEeKACHUE BbICIIErO 00pa3oBaHusl
«JIOHEeUKHUI rocy1apCTBEHHbIH YHUBEPCUTET»

@PakynpTeT MaTeMaTHKH U HHPOPMALIMOHHBIX TEXHOJIOTHH
Kadenpa Bbiciueli MaTeMaTUuKu U METOAMKH MPENOJABAHUS MATEMATUKN
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PABOYAS TPOTPAMMA JUCUHUIIJIUHBI

AJITEBPA
YKpylnHeHHas TpyIina HarnpaBlIeHHH 01.00.00 MaTtemaruka 1 MeXaHHKa
NOJArOTOBKH
[Iporpamma BeIcuIero 06pa3oBanus [Iporpamma 6akanaBpuara
HanpagsieHue nmoarotoBku 01.03.01 MaTtemarnka
[Tpodune noaroroBku Maremaruka
Kpanndukauus bakanasp
®opma oOyueHwus Ounas

Pabouvas nporpamMma afantupoBaHa sl JIML
C OrpaHUYE€HHBIMH BO3MOKHOCTSIMHU 310POBbsI U MHBAJIW/I0B

Joneux 2024



PaGouyas nporpamma AMCLHMIUIMHBL «Aurefpa» Uisi 00y4aloUMXcsi [0 HalpaBlIeHHIO
noaroroBku 01.03.01 Marematuka (Ilpoduns: Maremaruka), cocTaBjieHa Ha OCHOBAHHH
DeziepalbHOTO  TOCYNAPCTBEHHOr0 00pa3oBaTebHOrO0 CTaHAApPTa BBICIIEr0 00Pa30BAHUS —
OaxanaBpuat no Hanpasienuio noarotosku 01.03.01 Marematuka, yTBEpXKIAECHHOTO IPUKA30M
Munncrepcra oOpasoBanus U Haykd Poccuiickoit ®enepaunu ot 10 suBaps 2018 . Ne 8 (¢
u3M. u jor.), Ilopsiika opranu3aniu W ocCyllecTBIEHHS 00pa3oBaTeIbHON JEATEILHOCTH 110
oOpasoBarenbHbIM [IPOrpaMMaM  Bbiculero o0pasoBaHus — mporpaMmmaM —OakajaBpuara,
nporpaMma™m  CHELHAIMTETa, IpOrpaMMaM  MarkcTpaTypbl, YTBEPXKIEHHOTO MPHKa30M
MunncTepcTBa Haykn U BbIciero odpasosanus Poccuiickoit ®enepaunn ot 06 anpens 2021 .
Ne 245 (¢ u3M. ¥ J1011.), B COOTBETCTBHH € Y4eOHBIM MJIAHOM, YTBEPXKIAECHHBIM YUEHBIM COBETOM
®I'bOY BO «[loul'Y» nns nabopa 2024 rona.

PazpaboTunk:

JOLEHT Kadeapb! BbICIICH MaTeMaTHKK

1 METOJIMKH NPENoAaBaHUsI MaTeMaTHKH,

KaH(. 1eJ. HayK (% 3 JI.W. CenskoBa

Paboyas mporpamma onoOpeHa Ha 3acemaHud Kadeapsl BBICIIEH MAaTEMaTHKH M METOIHKH
TperoiaBaHus MAaTEMATHKH

[Tpotokon ot 26.03.2024 r. Ne 11

7,

3aBeyrotunit kadeapoii ] , E.W. Ckada
COI'JTACOBAHO:

Jlekan dakyabTeTa MaTeMaTHKH U
HMHPOPMALHOHHEBIX TEXHOJIOTHIA
28.03.2024 r.

[Tporoxomn o1 27.03.2024 r. Ne 3.
[Ipencenarens

PykoBoauTesb OCHOBHOI NpoeccHOHATBHOI
o0pazoBaTebHOM POrpaMMmbl,

A-p ¢u3.-mat. Hayk, 3aB. kad. MAuZlY, npod. %/
26.03.2024 r.

B.B. Bomnukos
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1. MECTO JUCLMITJIMHEI B CTPYKTYPE OBPA30OBATEJIBHOM I[TPOI'PAMMEI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE OO0YUYAIOIINUXCS, MPEAIICCTBYIOIIHNE
N COMMYTCTBYIOIUC NUCHUIINIMHBI, HA KOTOPBIX OCHOBBIBACTCA U3YUCHUC ﬂaHHOﬁ:

0a3oBas MOATrOTOBKA 10 MaTeMaTHKe B 00BEME IPOTPaAMMBI CPEITHEH IITKOJTBI.

1.2. JlucuuruimHbl, KypcoBble pabOThl W MPAKTUKH, JUIS KOTOPBIX OCBOCHHE IaHHOM
JMCIATUTMHBI HE0OXOIMMO KaK MPEIIIeCTBYOIIEE:

Maremarudeckue JUCHUITIINHDBI, HpOH?:BOI[CTBeHHa}I IMPpAaKTHUKa: HAYYHO-IICAArorn4cCKasi
NPaKTHKA.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HanmeHnoBanue nokazaresst 3HaYCHHE TIOKA3aTelsI
HasBanue oO6pazoBaTebHON IPOTPAMMBI 01.03.01 Marematuka (ITpodunb:
MareMaruka)
Iudp 1 Ha3BaHHE B COOTBETCTBUH C b1.b.11 Anrebpa
y4eOHBIM TIIAHOM
YacTs 00pa3zoBaTeabHON MPOrpaMMbl bazoBas yacTp
KonuuectBo 3a4eTHBIX €MUHUL / BCETO 4acOB 11/ 396

2.2. Pacnpenenenue 4acoB 1o popmam u nepuoaam o0y4eHus

O0u1ee KOJINYECTBO YaCOB
o = CaMOCTOS-
®opma &8 .
= JeKIU- | nabopa- | MpakTH- | TEIbHOU dopma
00y4eHHsI 2| 2 BCETO
o OHHBIX | TOPHBIX | YEeCKMX | PabOTHI + KOHTPOJISI
KOHTPOJIb
QOuHas 1 1 17 34 93 144 3K3aMEH
OuHas 1 2 34 34 76 144 JK3aMeEH
QOuHas 2 3 17 34 57 108 3K3aMeH
OuHasi, BCero 68 68 34 226 396

3. HEJN JUCHUTTJIMHBI

dopmupoBaHUE y CTYACHTOB 0a30BBIX 3HAHWI MO anrebpe, a TakkKe MPAKTHYECKHX
HaBBIKOB  HCIIOJIb30BaHUSl  ajareOpamdyeckoro  ammapata B y4eOHOW u  Oymymiei
npodhecCuOHANBHOM NeSTeNbHOCTH.

4. KOMITETEHIIMM OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X NH/IUKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

Komnereniuu WHaukaTopsl Pe3ynbpTarsl 00ydeHus
OIIK-1. Cnocoben | OIIK-1.3. OIIK-1.3.1. 3Haer TEOPHIO OCHOBHBIX
IIPUMEHSATH IIpumensier anredpanveckux CTPYKTyp (Tpymm, MNOJIyrpymd,
dbyHaameHTanpHble | QyHAaMEHTAIbHbBIE | MOHOUJIOB, KOJIell, noJe, JMHENHHBIX
3HAHUS, 3HaHUS B 00J1aCTH | IPOCTPAHCTB), WX TMPHMEPHI, H3y4aeMble B
MOJIy4YEeHHBIE B anreOpbl IS MaTeMaTHYeCKUX JAMCLUUILUINHAX, MOJIXOABI K HX
obnactu JAJIbHEeHIIEero HCCIIEJOBAHUIO.
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MaTEMaTUYECKUX U | U3YUYCHHS OIIK-1.3.2. YMmeer WCIIOIh30BaTh
(urm) JTUCITUTIIIVH U B anredpanvecKuit ammapar WCCIIeIOBAHUS
€CTECTBEHHBIX npodeccuoHanbHOM | anreOpanyeckux oOmepauuid W OTHOLICHHHM Ha
HayK, U JESITEIIBHOCTH MHOKECTBaX, M3Y4aeMBbIX B obmacTsx
UCIIOJIb30BaTh UX B MaTeMaTUYECKUX U €CTECTBEHHBIX HAYK.
npohecCHOHATBLHOM OIIK-1.3.3. YMeeT npuMeHSTh OCHOBHBIC METO/IbI
JEeSTeIbHOCTH anreOppl K TMOCTPOCHHIO M  HCCIIEIOBAHHUIO
MaTEeMaTHYECKUX MOJENIeH pealIbHBIX MPOIECCOB,
K PEIICHUIO TEOPETUUECKHUX U MPUKIIAJHBIX 3a]1a4.
5. [TPOI'PAMMA JJUCHUITJIMHBI
TeMmbl Bonpocsl Tembl
Pazpnen 1
1. Cucremsl Jlunelinbie cucteMbl W uX Matpuilbl. CoBMECTHBIE (OIpEeICHHBIC,
JTUHEHHBIX HEOTpECIICHHbIE) W HECOBMECTHBIE  CHCTEMBEI. DeMeHTapHbIC
YpaBHEHUH, peoOpa30BaHUs CUCTEM U MATPHII.

meron ["aycca

IIpuBeneHne CUCTEM JIMHEWHBIX YpPaBHEHMW UM HMX MaTpul K
cTynmeH4yaromy Bulay. Meron I'aycca pelieHuss CHCTEM JIMHEWHBIX
YpaBHECHUH.

[IpumeHeHne  cuUCTEM  JIMHEWHBIX  YpPaBHEHMH K  PELICHHIO
reoMeTpuueckux u anredpamveckux 3amady. Omnpenenurenu I u 111
NIOPSAJIKOB, UX IPUMEHEHUE.

2. Onpenenurenu
N-ro mopsaKa

IlepectanoBkn u3 n uucen. IlomcraHoBku n-oi crenenu. ['pymnma
IIOJICTAaHOBOK.

Onpenenureny n-ro Mopsjika, ONpPENENeHHEe U CBOHCTBAa. MMHODBI,
anreOpanyeckue gonojaHeHus. Teopema Jlamnaca.

Merons! BbrumciieHust omnpeaenurenei. Ilpasuno Kpamepa pemenus
CUCTEM JIMHEIHBIX YPABHEHUH.

3. AnreOpa
MaTpHIL

Martpuiel. Onepari CJI0KEHHUs] MaTPUIl U YMHOXKEHUSI MaTpHIlbl Ha
yucio. CBolcTBa onepanuil.

Onepauus yMmHOXeHus Matpull. CoiicTBa omepauuu. Teopema 00
ompeAenuTeNne MpousBeneHuss wmarpull. OOpaTHas MaTpuia, YCIOBUs
CYIIIECTBOBAHUS.

Pemienne wmaTpuuHbIX ypaBHEeHHMM. PemeHue cucTteM JMHEWHBIX
YpPaBHEHU.

4. KoMmiekcHbIe
qucia

[Tone xommekcHbIX uucen. AnreOpamdeckas (popMa KOMIUIEKCHBIX
YHUCEll, ONepalus CONPsKEHUsI, CBOWCTBA.

Tpuronomerpuyeckas Qopma KOMIUIEKCHOTO uucia. JleiictBus Haj
yyciaMu B TpuUroHoMmerpuueckoil gopme. dopmyna Myaspa. Kopau us
KOMIUIEKCHBIX umcen. ['pymnmna kopHeit u3 1, nepBooOpa3Hble KOPHU.

['eomeTpuyeckas wuWHTEpHnperanuss JIEWCTBUHA HAJ KOMIUIEKCHBIMU
4KCJIaMHU, HEPABEHCTBA JUJIsl MOJyJIEH.

5. MHOTrO4YJIEeHbI
OT OJTHOH
MepEMEHHOMN

Kosb110 MHOTOUYJIEHOB OT OJHOW MEPEMEHHOM, ACIMMOCTh C OCTaTKOM.
CBoilicTBa OEIUMOCTH MHOTOYIEHOB. HamOompmmii OOIMHA AeIUTENs U
anroput™m EBknmzaa. B3anMHO mpocTble MHOTOYJIEHBI, KDUTEPUNA B3aUMHOMN
IIPOCTOTHI.

Kopun wmuorounenos. Teopema besy, ciencrBue. KpaTHble KOpHH,
ycnoBusa cymiectBoBanus. Cxema I'opHepa. OcHOBHas Teopema anreOphl,
CJIEJICTBHSI.

@opmyibl Jlarpanka, Buera, Teinopa. Ilpumenenue B a1eMeHTapHOU




MaTeMaTHKeE.

MHorouwieHsl Hajx IOJEM JEHCTBUTEIBHBIX 4YHCEI, IPUBOJUMOCTD,
pauMoHanbHble KOpHHU. [lose pannoHanmbHBIX JIpoOed, pasiioKeHHe
panMoHaNBHBIX ~ ApoOeil B cymmy mpocrteimux. I[Ipumenenume B
JJIEMEHTAapHON MaTeMAaTHKE.

Paznen 2
6. JIunelinbie [ToHsiTHE NMHEWHOrO NPOCTPAHCTBA, IMPOCTEHIINE CIEACTBUS U3
MIPOCTPAHCTBA akcuom. llommpocTtpancTBa, nuHeiHbIe 000710uku. CyMMa M TIepecedeHue

MOANIPOCTPAHCTB, NIPsIMasi CyMMa.

JInHeliHass HE3aBUCUMOCTb U 3aBUCUMOCTb BEKTOPOB, 3KBHUBAJICHTHbIC
cucTeMsl. basznuc npocTpaHcTBa, pa3MEpHOCTh, KOOPAUHATHI BEKTOPOB.

MakcumanbHble JIMHEWHO HE3aBHUCUMBIE IIOJICUCTEMBI, PAHI CHUCTEMBI
BEKTOPOB. PaHT MaTpuIsl, TEOpEMa O paHIe MaTPULIBI.

CBs3p Mexay 0azucamMu IPOCTPAHCTBA, IpeoOpa3oBaHHE KOOPAMHAT.
N3omopdu3m npocTpaHCTB.

Kputepuii coBMeCTHOCTH JIMHEHHBIX cucTeM. OJHOPOIHBIE CHUCTEMBI,
0a3ucHble perieHus. ToJKOBaHHWE IOANPOCTPAHCTBA KaK MHOXKECTBA
penIeHni HEKOTOPOH OJTHOPOJIHOM CUCTEMBI IMHEHHBIX YPABHEHUN.

7. EBKIIMIOBEI
MIPOCTPAHCTBA

EBknuaoBo M yHMTapHOE IpocTpaHcTBa. CKalsipHOE NPOU3BEIECHUE,
CBA3b C DJJIEMEHTAapHOW MAaTeMAaTHKOM. JJIMHBI BEKTOPOB, YIroil MEXIYy
BEKTOpaMH, HEPABEHCTBO Komm-byHsikosckoro. [Ipouenypa
OpPTOTOHAJIM3ALMH, OPTOHOPMHUPOBAHHBIN 0azuc.

N3omopdu3M eBKIMIOBBIX IMPOCTPAaHCTB. Pa3nokeHue eBKINAOBA
IIPOCTPAHCTBA B MPSAMYIO CyMMY IOAIPOCTPAHCTBA U €r0 OPTOTOHAIBHOTO
nononHeHusa. OpToroHajlbHas NPOEKLHs BEKTOpPAa Ha IOANPOCTPAHCTBO,
onpenenuTens ['pama. MeTo HaMMEHBIINX KBAIPaTOB.

8. KBagparuunsie
(bopMbI

Jlunelinple (QyHKIMOHANBI, CONPsSKEHHbIE MPOCTpaHCTBA. bunHelHble
¢dopmbl, nx Matpunbl. KBagpaTtuansie GOpMblL.

Kanonnueckuii Buj kBaipatuuHbIX ¢popm, Meto Jlarpanxa.

Meton SkoOu mocTpoeHHs] KaHOHHYECKoro Oasmca. llomokurenbHO
olpeJiesIeHHbIe KBaJpaTUuHble GopMbl, KpuTepuil CuiibBecTpa.

3aKOH MHEpHUM KBaApaTU4HbIX (Gopm. PaHr kBagpatuyHbix ¢GopMm U
paHr UX MaTpHIl.

9. JIunelinbie
OIepaTopsl

JInHeliHbIE omepaTopsl M UX MAaTPHIIBL, IPOCTEUIINE CBOWCTBA. SAapo u
paHr JIMHEHHOTO onepaTopa.

Omnepanuu HaJ JIMHEHHBIME OTlepaTopaMy U MaTtpunaMu. CBsI3b MEXITy
MaTpHUIlaMH OllepaTopa B pa3HbIX 0a3zucax, CBOMCTBA MOJOOHBIX MATPHIL.

VHBapuaHTHBIE  TMOANPOCTPAHCTBA W JAMATOHAIBHBIE  MAaTPUIBL
XapakTepuCTUUYECKUE MATPULBI M XapaKTePUCTUUYECKUE MHOTOUJICHBI.
CoOcTBeHHBIE BEKTOPHI Omeparopa. YCIOBHE IUArOHATW3AINU JIMHEWHBIX
OIIepPaTOpOB.

Jlunelinbie omepaTopbl B €BKJIMJAOBOM (YHUTApHOM) TIPOCTPaHCTBE.
ComnpsikeHHbIE onepaTopbl U UX MaTpulsl. CaMOCONpsHKEHHBIE ONEPaTOpPHI,
WX JHaroHaTH3aIlns.

N3omerpuueckue (OpTOroHaJIbHBIE, YHUTAPHBIE) OMEpaToOphl, CBOMCTRA.
Cy1ecTBoBaHuE COOCTBEHHOT0 6a3uca /11l YHUTApPHBIX ONEepaTOpPOB.

[TpuBenenue kBaapaTHYHBIX (OpM K TIaBHBIM OcsM. TonkoBaHue
HEKOTOPBIX T'E€OMETPUUYECKHX MpeoOpa3oBaHuil  (IMMOBOPOT HA  Yroi,
CUMMETpHUsS), KaKk JIMHEHHBIX OINEpaToOpoB, OTBHICKAHHE MATPHIl TaKUX
peoOpa3oBaHNil B OPTOHOPMHPOBAHHOM Oazuce.

Pazgen 3

10. OcHOBHBIE

AnreGpanyeckue onepamuu, rpymnimbl, HOTYTPYHIbl, MOHOUIBI.
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MOHATUS TEOPUHU
Py

N3omopdusmel, Teopema Kamu. [Toarpynimsl, cucteMbl 00pa3yrommx.
[{uknnueckue NoArpynibl (KOHEUHbIE M OECKOHEUHBIE), X ONHCAHHE C
TOYHOCTBIO J10 n3oMopdu3ma. ['omoMophu3Mel rpymi.

11. koHCTpYKIMH
Ha rpymnmnax.
OcHoBHas
Teopema
abeneBbIX TPy

IIpsiMble  cymMMBI
LHUKINYECKUX IPYII B IPAMYIO CYMMY.
Pasnoxenue rpynn B npsmyro cymmy p-rpynin. Pasnoxxenue p-rpynn B
IPSIMYIO CYMMY IPUMAPHBIX NUKIMYECKUX MOATPYIIL.

CmexHble kiaccbl, Teopema Jlarpamka. HopmanbHble noArpynmisl,
¢dakropuszanus. Teopema o romoMopdu3Max rpymil.

U IpsMbIE Ipou3BeneHMs TIpynn. Pasnoxenue

12. Konbua u Kombia u mons, npocreimme cBoiictBa. Mueanbl konen, KoybLa
MOJIS: OCHOBHBIE | IJIaBHBIX MHJIEAJNIOB, KOHTPYIHIIMM IO MOAYIIO Hjaeana. Teopema o
HOHSITUSA romomoppusmax konen. IIpsmble cymmbl kojen. DakTtopuzanus IO
MIPOCTOMY HIeaity.
Xapakrepuctuka nosei, npocteie nois. [Tons [Namya. Anrebpandeckue
Y TpaHCUEHAEeHTHbIe paciuperus. CTpoeHue NPOCThIX PACIIUPEHUN.
6. CTPYKTVYPA U COAEPXXAHUE JUCHUIIIMHDBI
6.1. ®opma oOyuenus — ounas, Kypc — 1, cemectp — 1

HanmMmeHnoBaHus pa3aciioB 1 TCM

KommuectBo yacos

Jlexn. | Jlabop. | Ilpakr. | CPC+K | Bcero
Paznen 1. 17 34 93 144
1. Cuctembl TMHENWHBIX YPaBHEHUN, METO/1 3 6 17 26
I"aycca.
2. OnpeaenuTend n-ro NopsiaKa. 4 8 22 34
3. Anrebpa marpwuil. 3 6 16 25
4. KommekcHble yncia. 3 6 16 25
5. MHOrOo4JIeHbI OT OJTHOM MEPEMEHHOM!. 4 8 22 34
HUTOTI'O 3A 1 CEMECTP 17 34 93 144

6.2. ®opma obydyenus — ouHasi, Kypc — 1, cemectp — 2
HaumeHoBaHus pa3/ienoB U TeM Kosmriectso Hacos

Jlexn. | Jla6op. | Ilpakr. | CPC+K | Beero
Paznen 2 34 34 76 144
6. JIuHelHbIE IPOCTPAHCTBA. 10 10 22 42
7. EBKJIIMZIOBBI TPOCTPAHCTBA. 8 8 18 34
8. KBagparnunsie popMel. 8 8 18 34
9. JIuHeliHbIe OnEpaTOpHI. 8 8 18 34
HUTOT'O 3A 2 CEMECTP 34 34 76 144

6.3. ®Popma oOyueHHs — O4Has, Kypc — 2, ceMecTp — 3
HanmenoBanus pasaesnos u teM Kosmriectso Hacos

Jlexn. | Jla6op. | Ilpakr. | CPC+K | Beero
Paznen 3 17 34 57 108
10. OCHOBHBIE TOHATHUS TEOPUU TPYIII. 6 12 20 38
11. Koncrpykuuu Ha rpynnax. OcHOBHas 5 10 17 32
TeopeMa abeJIeBbIX TPYIIIL.
12. Konb1a u noJsisi: OCHOBHBIE TIOHSTHSL. 6 12 20 38
HUTOTI'O 3A 3 CEMECTP 17 34 57 108
HUTOT'O ITO KOMITIOHEHTY OIIOII 68 68 34 226 396
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1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoOHTpOJIbHBIE BOIIPOCHI

Paszgen 1

1. CucreMbl TMHENHBIX YPaBHEHUI: OCHOBHbBIE TIOHATHUS.

2. Metop ["aycca pelieHust CUCTeM JIMHEHHBIX YPaBHEHUM.

3. IlepecranoBku N-HOM creneHu. WHBepcuss B mnepectaHoBke. TpaHcro3uuus B
IIEPECTaHOBKE.

4. IloacraHoBKH N-HOH crereHd. YeTHOCTh MOACTaHOBKH. YMHOJKEHHE ITOJCTaHOBOK,
rpymma IoAcTaHOBOK.

5. Onpenenenue erepMuHanToOB. CBOMCTBA ONPEACIUTEIIS.

6. MuHOp, TONOJIHUTEIBHBIN MUHOD, anredpandeckoe ponoaHeHue. Teopema Jlammaca.

7. Meton Kpamepa penieHusi CUCTEM JIMHENHBIX YPABHEHUN.

8. Matpuupl, onepanuy CIOXKECHHUS MaTpULl U YMHOXXCHMsI MaTpPHULl HA YHCIIO, CBOMCTBA
onepauui.

9. YMHOXKeHue MaTpul, CBOMCTBA ONEPaLUH.

10. Kpurepuii 06patuMocTi MaTpHIL.

11. Anrebpanueckast (opMa 3amucu KOMIUIEKCHOIO uuciia. PaBeHCTBO KOMIUIEKCHBIX
yucen B anreOpanueckon (opme 3ammcu.  AnreOpanmdeckue Onepalnud Ha MHOMXECTBE
KOMILJIEKCHBIX YHCeN B ajaredpanueckoit opme.

12. 'eomeTpudecKkass UHTEpIIpETAIUsl KOMIUIEKCHBIX YKcell. Tpuronomerpuueckas popma
KOMIUIEKCHOTO YHUCJIA.

13.IlpousBeneHne, 4YacTHOE KOMIUIEKCHBIX YHCEN B TPUTOHOMETPHYECKOH Qopme.
®opmyna MyaBpa; BBIYMCIIEHHE BCEX 3HAUYEHUN KOPHSA M3 KOMIUIEKCHOro yucnia. CBoiicTBa
MOJyJIl U apTyMEHTA.

14. KopHu U3 e1MHULBI, MyJbTUIUIMKATUBHAS TPYITA KOPHEN N-OM CTENEHU U3 €IUHULIBI.

15. Onepanus conpsiKeHusl, ee CBOWCTBA (C 10Ka3aTeIbCTBOM).

16. Onpenenenus rpymmbl, MOHOUIA, TOIYTPYIIIbI, TPYIIIONA.

17. Onpenenenue Koblia, KOMMYTaTUBHOT'O KOJIbLIA, KOJIbLIA C €IMHULIEH, TTOJISL.

18. Konbllo MHOTO4JIEHOB OT OJHOTO HEU3BECTHOIO, IEIMMOCTh ¢ ocTaTkoM. CBOMCTBa
JEITMMOCTH MHOTOYJIEHOB.

19. HawuGonpmuit oOmwmii nenurens u anroput™ EBkiauma. BsaumaOo mpocThie
MHOT'O4WIEHBI, KPUTEPUI B3aMMHOU ITPOCTOTHI.

20. Kopuu muorouneHoB. Teopema besy, cneactBue. KpaTHble KOpHH, YCIOBUS HX
CYIIIECTBOBAHMSI.

21. OcHoBHas TeopeMa anreopsbl, CIeICTBUS.

22. ®opmyisl Jlarpanxka, Buera, Teitnopa. [Ipumenenne B aeMeHTapHON MaTeMaTuKe.

23. MHorouneHs! Haj MOJEM JAECHCTBUTEIbHBIX YHCEN, NMPUBOAUMOCTD, PAllOHAJIBHBIE
KOPHH.

Pazgen 2

24. IloHaTHEe TMHEWHOTO MPOCTPAHCTBA, IPOCTEUIINE CIEACTBUS U3 AKCHOM.

25. TloanpocTpaHCTBa, JIMHEHHbIE 000IOUKH.

26. CyMMa 1 niepeceyeHue moAnpoCTPAHCTB, MPAMasi CyMMa.

27. JInHeliHas HE3aBUCUMOCTD U 3aBUCUMOCTb BEKTOPOB, SKBUBAJIEHTHBIE CUCTEMBI.

28. basuc nmpocTpaHCTBa, Pa3MEPHOCTh, KOOPANUHATHI BEKTOPOB.

29. MakcruMaibHble TUHEMHO HE3aBUCUMBIE TIOJICUCTEMBI, PAHT CUCTEMBI BEKTOPOB. PaHr
MaTpHUIIbI, TEOPEMA O PaHTe MaTPHULIbI.

30. Cs3p Mexay 0azucamMu POCTPAHCTBA, TPeoOpa3oBaHUE KOOPAMHAT.

31. 3omMopdu3M npoCcTpaHCTB.

32. Kpurepuil COBMECTHOCTHU JIMHEWHBIX CUCTEM.



33
peneHuit
34
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. OmHOpOJHBIE CHUCTEMBI, Oa3uCHBIC pelIeHHA. TOJNKOBaHHME IOANPOCTPAHCTB, Kak
OJTHOPOJHBIX CHCTEM.
. EBximmoBo mpoctpancTBa. CKalsipHOE TPOU3BEJCHHE, CBS3b C 3JIEMEHTapHOU

MaTEMAaTUKOM.

35
36
37

. JINMHBI BEKTOPOB, YIOJI MEKYy BEKTOpaMH, HepaBeHCTBO Komm-byHsakoBckoro.
. Ilponierypa oproronanusanuy, OpTOHOPMUPOBAHHBIN Oa3uc.
. OpToroHanpHas IPOEKLMsI BEKTOpa Ha IMOANPOCTPAHCTBO, OMNpeAenuTenb I'pamma.

MeTOI[ HaMMCHBIINX KBaJApaTOB.

38
39
40
41
42
43
44

. bununeitnsie popmel, nx Matpuisl. KBagpatuunsie popmal.

. KanoHnveckuii Bua kBagpatudHbix ¢popm, Metos Jlarpanxa.

. Meron SIkoOu mocTpoeHnss KAHOHUYECKOTo Oasuca.

. IlonoxurenbHO onpeseneHHble KBajpaTuyHbie GopMsel, kputepuil CuibBecTpa.

. 3aKOH MHEpLMHU KBaApaTHUHBIX (popM. Panr kBagpaTHuHbIX (POPM M paHT UX MATPHII.
. JIuHeitHbIe onepaTopbl U UX MATPHULIbI, TPOCTEHIIINE CBOMCTRA.

. SInpo ¥ paHr JIMHEWHOrO oneparopa.

46. CoOcTBeHHBIC BEKTOpPHI OMeparopa. YCIOBHE JUArOHAIU3AIMHM JIMHCHHBIX
OIIepaTOpOB.
47. JluHeliHble omepaTtopbl B €BKIMWIOBOM (YHUTapHOM) mpocTpaHcTBe. COmpsibKeHHBIE

OnepaTopul 1 UX MaTpPULbL. CaMOCOprDKCHHI)IC OICpaTophbl, UX JUaroHajiu3anus.

48

. HpI/IBeI[eHI/Ie KBaJApaTHYHbIX (bOpM K TJaBHBIM oOcsM. TolkoBaHHE HCKOTOPLBIX

FEOMETPUUECKUX NPpeoOpa3oBaHUil (IIOBOPOT HA YroJl, CAMMETPHS), KaK JIMHEWHBIX OIIEpPaTOpOB,
OTBICKaHHE MaTPHI] TAKUX IPpeoOpa3oBaHuil B OPTOHOPMUPOBAHHOM Oazuce.

Paznen 3

49. Anrebpaunydeckasi onepanus, Tpymnmnous, MoJxyrpyrna, MOHOU, TPYIIa.

50. Uzomopdusm rpymm. Teopema Kanu.

51. Iloarpynrmsl: onpeaeiaeHue U KPUTEPHd, IPUMEPHL.

52. IluKI14YecKue rpymibl.

53. Hzomop¢hu3Mbl HUKIUYECKUX TPYII; MOPAJOK 3JIEMEHTA TPYIMIbl; KOHEYHas |

OecKkOHEYHas! [IUKIMYECKHUE TPYTIIbI

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68

69.
70.
71.
72.
73.

JIeBbIl 1 IpaBbId CMEKHBIE KIJIACCHI; CBOMCTBA CMEXHBIX KIACCOB.
Teopema Jlarpanka; MHIEKC MMOATPYIIIIbI B TPYIIIIE.

Hopmasnbhbie noArpynsl, KpUTEPUd HOPMAJIBHOCTH MOATPYII.
@axToprpynmna. [L{IuKInm4HoCTs PakTOPrpynIbl HUKIMYECKON IPYIIIbI
I'omomopdusmel Tpyr, cBOcTBa TOMOMOP(HU3MOB.

Anpo romomopduzma.

Teopema o romoMopdu3mMax rpymm.

[Ipsimoe mpousBenenue (mpsiMasi CymMMa) TpyIil.

Kpurepuu npsimoro npousBeeHus (pssMOil CyMMBbI) TpyMII.

[TpumapHbie HUKIMYECKUE TPYMIBL. Teopema 0 IpUMapHBIX [UKINYECKUX TPyIIax.
OcHoBHas TeopeMa TEOPUH KOHEUHBIX abeIeBBIX TPYIIIL.

Omnpenenenue u npumepsl kKosell. [Ipocreiinme cBoicTBa.

Ornpezenenre U MpUMEpPHI MOJIEH.

[ToakoJb110 U MOAIONE, KPUTEPUM MOIKOJIbIA U TTOATIOJIS.

. Uneasn, rmaBHbIN neair; KpUTEpUH uaeana.

N3omopdusm u romomophu3M KoJbla; siApo romoMopdusma.

CpaBHeHuE 10 MO0 ujeana, GakTOPKOIBIIO.

Teopema o romomopdu3Max KoJjerl.

XapaKkTepucTUKa MOJIA.

[Ipocroe nose; Teopema 0 CTPOCHUHU MPOCTHIX MoJed. Pacimpenue nonei.

7.2.  Tewmbl mUCbMEHHBIX PabOT (THITBI 3a/1a4)
KoHTposbpHbIe paboThHI IO BCEM TEMaM;
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JOMAIIHUC (I/IHILI/IBI/IIIyaJILHBIC) 3aJaHus 110 BCEM TCMaM.

7.3. Oo0pazenr comepkaHusi 3K3aMEHAIMOHHOTO OWJIETa: BCErO MATH 3aJaHUi, IBA
BOIPOCA U3 KOHTPOJIBHBIX [0 COOTBETCTBYIOIIEMY pa3Jiely (CeMecTpy) U TpH 3ajauu (BKIHOYas
OJIHY — TEOPETUUECKOTO XapaKTepa).

BUJIET Nel
1. TloHaTne NMWHEHHOTO NPOCTPAHCTBA, MPOCTEHUININE CIEACTBUS W3 aKCHOM (JI0Ka3aTh 2-3

CBOMCTBA).
2. JIuneiiHble omepaTopbl U X MaTPHIIB, IPOCTEHIITIE CBOMCTRA.

a-b b-c

3. IlokaszaTb, 4TO  MHOXECTBO |J = | a, b, ceR SABJISETCS

1l e 0

MOAMPOCTPAHCTBOM HEKOTOPOTO JIMHEHHOTO MPOCTPAHCTBA, HAMTH 0a3UC U Pa3MEPHOCTb.

4. MOXHO 71 B IPOCTPAHCTBE BCEX MHOTOWICHOB OT X HaJ R cTemeHu He BBIIE BTOPOM 3a1aTh
CKaJSIPHOE IIPOU3BeIeHNE (HOPMYIIOiL.

a) (f,9)=f(DgO)+ FO)g@®+ fDg(-D);
0 (f,9)=1(0)gO)+ D gD+ f(2)9(2);
B) (f,9)=1(0)g(O)+TDagD?

5. MoryT nu JuHEHHO 3aBUCHUMBbIE BEKTOPbI OTOOPAa3UThCS B JIMHEMHO HE3aBHUCHMbIE BEKTOPBI
IIPY J€MCTBUM HEKOTOPOTO JINHEHHOTO oneparopa. Jlokas3ars.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOIHIUECA

OOmiast orleHKa 3HAaHUK O0YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammsHON
[IKaJI€ HCXOJs W3 MaKCUMyMa, MPHUBEACHHOro B Tabmuie Huxe. OpraHu3anuoHHO-y4deOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HA OCHOBE TAKMX KPUTEPHUEB KaK MOCEIAEMOCTh 3aHSATHH,
CBOCBPEMEHHOE M KAaueCTBEHHOE BBINIOJHEHUE JIOMAIHUX 3aJaHUi, aKTHUBHOCTh BO BpeMs
MPOBEJCHUS JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydyacTHE B OOCYXKICHHHM TEKYIIero Hu
NPOIIEHHOTO MaTepuaia, peuieHne 3a1a4 1 T.11.).

CtyneHT uMeeT BO3MOXKHOCTh monyduTh 100 GamnoB 3a y4eOHyr0 paboTy B cemecTpe
cornacHo Tabmuie. B cioyuasx, korma B cemectpe 3apaborano menee 60 OamioB m3 100 umum
3apaboTaHHas cymMMma 0allJloB HE OTBEUaeT OKUIAHUSM, CTYJEHT CAAeT dK3aMeH (OIICHUBAeTCs B
100 GammoB W TIpH 3TOM 3apaboTaHHBIC B CeMecTpe OauTbl HE CYMMHPYIOTCS € Oayiamu 3a
sk3ameH). OO0s3aTelbHBIM YCIOBHEM JK3aMEHAIMOHHOTO HCIIBITAHUS SBISETCS BBITIOJHEHUE
CTYACHTOM JOMAIIHUX (MHIUBUAYAITBHBIX) 3aJJaHUN 332 CEMECTP.

8.1. Cewmectpl

MakcumanbHoe

Howmepa pa3znenos Buner pador
pa pasli JIRLP KOJIMUECTBO 0aJIOB

OpranuzanroHHo-y4eOHas paboTa B ayAUTOPUH

Brmmonnenue nomMamHux (WHANBUAYAIbHBIX ) 50

1 (temsr 1-5) 3aIaHui
KonrtponsHas padora 50
HUTOIO 100
IK3aMeH 100

OO0mmii UTOr 3a cemecTp 100
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8.2. Cewmectp 2

Howmepa paznenos Bunasr pador Makcumanbroe
pa pasi AAbLP KOJINYECTBO OaJIJI0B
OpranuzanvoHHO-yueOHas paboTa B ayAUTOPUU
BrimonnHeHre 1oMantHux (MHIUBUIYaTbHBIX ) 50
2 (Temsr 6-9) 3ajaHuil

KoHnTtposbHas padota 50

UTOI'o 100

IK3amMeH 100

OO0mmii uTor 3a cemecTp 100

8.3. Cemectp 3

MaxkcumanbHoe

Howmepa paszaeno Bunasr padot
pa pasi ABLP KOJIMUECTBO 0aJJIOB

OpranuzannoHHo-y4eOHast paboTa B ayAUTOPHH
Brinonnenue noMantHux (MHIUBUAYATbHBIX) 50
3 (temsr 10-12) | 3agaHuit

KonrponsHas padora 50
UTOI'O 100
JK3aMeH 100
OOummii uTor 3a cemecTp 100

CooTBeTcTBHE 0AJITIOB OLICHKC

KoIM1ecTEO GAILIOR O1eHKa 110 IITHOAIUILHOM IIKaJIe
us 100 ECTS | Dxk3amen, auddepeHIupoBaHHBINR 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOILIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIHLHO SaTTeHO
35-59 FX HE 3aU4TEeHO
0-34 = HEYIOBIETBOPUTENHHO 1o 3a9TeH0

9. OBECIIEYEHHME OGPA3OBATEJIbHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xoze peanu3zanuy AMCHHIUIMHBI UCTIONB3YIOTCS CIEIYIOUIHE JOTOTHUTEIbHBIE METOIbI
00y4eHUs1, TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTalli 00y4YalolIuXCs B
3aBUCHMOCTH OT WX MHIMBHIYAILHBIX OCOOCHHOCTEH:

1) JUIS CHETBIX U CI1a00BUASIINX:

- Jaekuud OoQOPMIIIOTCS B BHJIE OJCKTPOHHOTO JIOKYMEHTA, JOCTYITHOTO C
IMOMOIIIBIO KOMITBIOTEPA CO CIICHHUAIU3UPOBAHHBIM ITPOTrpaMMHBIM 06ecnequI/IeM;

- I BBINOJHEHHWSI — 3aJaHds  OpU  HEOOXOAWMOCTH  IMPEIOCTaBISETCS
YBEJIMYHMBAIOLIECE YCTPOWCTBO; BO3MOXKHO TaK)Ke UCIIOIB30BaHUE COOCTBEHHBIX YBEITMYHBAIOIINX
YCTPOMCTB;

- MUCbMEHHBIC 33/1aHHsI O(POPMIISIOTCS YBETHYSHHBIM MIPUPTOM.

2) IUTSL TIIYXHUX ¥ CI1a00CTBIIIAIIHX

- JIEKIUU 0(POPMIISIFOTCS B BUZE DIICKTPOHHOTO IOKYMEHTA;
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- MUCHMEHHBIE 3a[aHUs BBIITOIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (popMme;

— 9K3aMEH NPOBOAWTCS B MHUCBMEHHOM (opMe Ha KOMIBIOTEpE; BO3MOXKHO
npoBeieHue B (hopMe TeCTUPOBAHMUS.

3) IS JIUIL C HapYIICHUSIMH OTIOPHO-/IBUTAaTENILHOTO anrapara:

— ek  oQOpMIISIIOTCS B BHUJAE DJCKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C
IIOMOIIBIO KOMITBIOTEPA CO CIIEHATHM3HPOBaHHBIM IPOTPAMMHBIM 00€CIICUCHHEM;

- MUCHMEHHBIE 3a[aHUs BBIITOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOU (hopMe MITH BBIIOIHSIOTCS B TUCEMEHHOU
dbopMe Ha KOMIThIOTEDE.

[Ipy HeoOXOOMMOCTH NpPEAYCMaTPUBAETCS YBEIMYCHHUE BPEMEHU [UI IIOATOTOBKU
OTBETA.

[lpouexypa mpoBeaeHUS  NPOMEXKYTOUYHOW  aTTECTAllMM  JUIS  OOYYaroIIuXcCs
YCTAQHABJIMBACTCS C YYETOM WX HMHIUBUAYAIBHBIX TICUXO(U3UYECKHX OCOOEHHOCTEH.
[IpoMexxyTouHast aTTECTALUs MOKET IPOBOANUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenne mpoueAypbl OIEHMBAHUS PE3YJIbTAaTOB OOYUYCHHS JIOMYyCKAETCS C
UCIIOJIb30BAaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecnieunBaercs A0CTYN K WHPOPMAIMOHHBIM U OMOIHOrpadMuecKuM pecypcam B CETH
WurepHer mis kaxzaoro oOydaromierocss B (opMmax, aJalTUPOBAHHBIX K OTPAaHUYEHUSM HX
3JI0POBBSI U BOCTIPHSTHS MHPOPMALIUH:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IIEYaTHOHN (pOpME yBETUYECHHBIM MIPUPTOM;

— B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

— B TIe4aTHOU (opme;

— B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA.

3) 111 0OYYArOIIUXCS ¢ HAPYIICHUSIMUA ONOPHO-BUTaTEIbHOTO armapara:

— B [IEYaTHOH (opme;

— B (hOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHME YUEBHOI'O ITPOLUECCA

VYuebnsie 3ansaTus npoBoasTcs B [maBaom kopmyce JHoul'V (r. Honerk, np. ['yposa, 6).
Jnis mpoBenieHust 1a00paTOPHBIX 3aHATUN TpeOyeTcst ayauTopHsi, 000pyJOBaHHAs MEIOBOM WIIN
MapKepHOH JT0CKOH, MyIbTUMEIUINHBIA TPOEKTOP U IKPaH, HOYTOYK, KOMILJIEKT yueOHON Mebenun
JUI CTYJIEHTOB, pa0ouee MeCTO IpernojaBaTels, BbIXoA B VHTepHET — NMPOBOAHOM WM C
ucnons3oBanueM Wi-Fi.

Jlis caMOCTOATENbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOnMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OHMONMOTEYHBIX 0a3 JAHHBIX,
yuyeOHO-MeToIuueckoe oOecrieuyeHne, MpejacTaBleHHoe B kaOuHere I7maBHOro Kopiyca
(aym.701).

OOyuaronyecss HMEIOT BO3MOXHOCTb  HCIIOJIB30BaTh y4yeOHBbIE MaTepualbl 110
JTUCLUILIMHE, pa3MelieHHble Ha tiatdopme Moodle IlenTpa aucTaHioHHOrO0 00pa3oBaHUs
OI'bOY BO «/loul'Y». IIpn u3ydeHUn QUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

11. PEKOMEH/YEMAA JIMTEPATYPA

11.1. OcHoBHas nuTEparypa

1. Kypom, A. T'. Kypc Boictieit anredpst / A. I'. Kypomr. — 24-¢ u3g., ctep. — CaHKT-
[TerepOypr : Jlanp, 2023. — 432 c.

2. [Ipockypsixkos, 1. B. COopHuk 3amay mno nuHelHOW anredpe : yued. mocodue /
N.B. IIpockypsikoB. — M3xa. 13-e. — Canxt-IlerepOypr : Jlans ; Mocksa, 2010. — 480 c.
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3. 3b13a, A. B. Aunrebpa: Meroguka o0OydeHHUS CTYICHTOB IE€Jaroru4ecKux
HarpaBjeHuN [DIIeKTPOHHBIN pecypc] : ydeOHo-meTtoaudeckoe mocodbue. Y. 1 / A. B. 3pi3a,
A. M. Kusumenko, JI. 1. Censkosa ; ['OY BIIO «JloHenknuii HallMOHAJIBHBIM YHUBEPCUTET»,
Kadenpa BreiciIeid MaTeMaTUKu U METOAMKHU TperofaBaHus mMateMatuku. - Jloneuk : JlonHY,
2018. — DnexTpoHHBIE TeKCTOBBIC AaHHbIE (1 daitn).

4, CensxoBa, JI. . AnreOpamveckue CTPYKTypbl B CHUCTeMe (yHIaMEHTAIbHOU
MOJTOTOBKHA OYAYIIETo y4uTens [DIEKTpOHHBIH pecypc]| : ydeOHO-MeToaudeckoe mocoodwe /
JI. . CensixoBa ; 'OY BIIO "Jloneukuii HanmoHainbHbIA yHUBepcuTeT'. - Joneuk : JlonHY,
2016. — DnexTponHbie naHHbIe (1 daiin).

11.2. lononHuTeIbHAS JUTEPATYPA

5. dannees, /1. K. Jlekiuu no anredpe: yuel. mocodue AJis By30B, 00 y4arOIIUXCs 0
HAIPAaBJIEHUSM MTOATOTOBKU U CIIELUATBHOCTSAM B 00JIACTH €CTECTBEHHOHAYY., MTE]l. M TEXH. HAyK
/ A.K. ®annees. — U3a. 3-e, crep. — Cankr-IlerepOypr : Jlans, 2007. — 415 c.

6. ®dannees, /. K. 3agaun mo BeIcmiei anreOpe : ydeO. mocobue ais CTYJIESHTOB
BY30B, oOydatoml. o Mat. cnenuansHocTsM / JI. K. ®annees, U. C. Comunckuii. — M3a. 17-e. —
Canxr-IlerepOypr : Jlans, 2008. — 288 c.

12. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbhasi 3JIEKTPOHHAas OondbaHMoTeKa (HOB): denepanpHas
rocyaapctBeHHas uH(popMaimronHas cucrema /| MunucrepctBo KynbTypel P®; Poccwuiickas
rocynapcTBeHHas oubnnoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHmus:
01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanmucka. HeoOxoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: AIEKTPOHHBIM.

2. eLIBRARY.RU: nayunas snextponHas 6ubnuoreka: caiir. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: Juis aBTOPH3OB.
NOJIb30BaTesIei. —TeKCT: AIIEKTPOHHBIN.

3. Hayunast snextponHas OuOimoreka «KubepJlenmHkay: cait / Accoruanms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
CcBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIH.

4, DNeKTPOHHO-OMOIMOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata o6pamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPHU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTEYHas cucTema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenns: 01.09.2023). — Pexxum nocTyna: it aBTOPU30B.
IOJIb30BaTese. — TEeKCT: 2JIEKTPOHHBIMN.

6. DyeKTpoHHO-0nb1uoTeunas: cucrema {ouIl'V: caiitr / ®I'BOY BO «/{onl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenusi: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIM.

7. yeKTpoHHbI KaTtajgor Hayunoii 6ubmmoreku Jlonl'Y: pasnen caiira / Hb
Joul'Y. — Tekcrt: snextponnsiit // DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenusi: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — J1s1 Ttosib3oBarene JJonl'y.

8. Juexktpounbiii apxuB [doul'yY: pazgen caitta / HBb Joul'Y. — Tekcr:
anektponHsii // OBC [loul'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pesxxum octyma: CBOOOIHBIA.

13. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnoparusnas nunien3us Joul'Y Ne 46484614)

2. Microsoft Office (koproparuHas nutier3us JJonl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBeJIeHUH)


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iuuensuu GPL, Apache,
BSD niist ¢cBOGOIHOTO MPOTPAMMHOTO 00ECTICUCHHMS).



