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MII

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

AJITEBPA
YKpynHeHHas rpyIa HalpaBieHUun 44.00.00 OOpaszoBaHue U TEIArOTUYECKHE
MO/AITOTOBKH HayKu
ITporpamma Beiciero o0pa3oBaHus [Iporpamma GakanaBpuara
Hamnpasnenue noaroroBku 44.03.05 Ileparornueckoe o0Opa3oBaHue

(c nBy™Mst mpoUISIMU TTOATOTOBKH )

Hampasnennocts (podusib) Maremartuka 1 uHQOpMaTUKa
o0pa30BaTeIbHOM MPOrpaMMbl
KBanuduxamms Bbakanasp
dopma o0yueHus Ounas

Pabouyas mporpamMma MOKET OBITH aJIalITUPOBAaHA JJISI JIHII
C OrpaHUYCHHBIMHA BO3MOYKHOCTSIMH 3JI0POBbSI 1 HHBAJIHJIOB

Jonenk 2025



Pabouass mporpaMMa TUCHHUIUIMHBI «AJIredpa» sl oOydarouuxcs MO HaMpaBIICHUIO
noarotoBku 44.03.05 Ilemarormueckoe oOpa3oBaHue (¢ ABYMsI TPOQPHISIMU TOATOTOBKH)
(IIpodunp: Matematuka u uH(pOpMATHKa), COCTaBleHa Ha oOcHOBaHMUM DenepaabHOro
roCy/IapCTBEHHOI0 00pa30BaTEIbHOrO CTAaHJApTa BBICHIETO OOpa3oBaHMsl — OakalaBpuaT IO
HanpasieHuio noarotoBku 44.03.05 Ilemarormueckoe oOpazoBanue (C AByMS HpOGMIAMU
MOJTOTOBKU), YTBEP>KICHHOTO MpHKa3oM MuHucTepcTBa oOpa3oBaHUs M Hayku Poccuiickoit
Oeneparun ot 22 ¢deBpans 2018 r. Ne 125 (¢ w3m. m jgon.), Ilopsiika opraHu3anuu u
OCYIIIECTBIICHUSI 00pa30BaTeNIbHOMN AESITEIbHOCTU M0 00pa30BaTEeIbHBIM MPOTPAMMAaM BBICIIETO
oOpa3oBaHusi — TmporpamMmaMm OakajaBpuaTa, IporpaMMaM CIEHUAIUTETa, MporpaMMmaM
MarucTpaTrypbl, YTBEP>KIECHHOrO0 MpHKa3oM MUHHUCTEpCTBA HAyKH M BBICIIETO0 OOpa3oBaHUs
Poccwuiickoit @eneparuu ot 06 anpernst 2021 r. Ne 245 (¢ u3M. ¥ JI011.), B COOTBETCTBHH C YISOHBIM
1aHoM, yTBepkaeHHbIM YueHbIM coBeToM PI'BOY BO «/lonI'Y» mist Habopa 2025 rona.

PazpaboTuunk:

JOLEHT Kadeapbl BBICIICH MaTeMaTUKU

Y METOAMKH IPETOIaBaHNus MaTeMaTHKH,

KaHJI. IIeJl. HayK JI. N. CensixoBa

PabGouast mporpamma om00peHa Ha 3aceiaHuM Kadelpbl BBICIICH MaTEeMaTHKH U METOIUKH
HperoiaBaHus MaTeMaTHKU
[Tpotokon ot 10.04.2025 1. Ne 9

3aBenyronuii kageapoi E.N. Cxada
COI'JTACOBAHO:

JlexaH ¢akylibTeTa MaTeMAaTUKH H

HH(POPMAIIMOHHBIX TEXHOJIOTH . A. MouceeHko
16.04.2025 r.

Y4eOHO-MeToIYeCcKast KOMUCCHS (aKyJIbTeTa MATEMAaTUKHA U WH(POPMAITMOHHBIX TEXHOIOTHH.
[Tporokomn ot 16.04.2025 1. Ne 3.
[Ipencenarens JI. U. CensixoBa

PykoBonuTens  OCHOBHOM  0Opa3oBaTeabHOU
IIPOrpaMMBbl, J-p M. HayK, Ipod. E.N. Ckada
16.04.2025 r.
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1. MECTO JUCLMITJINHEI B CTPYKTYPE OBPA3OBATEJIBHOM I[TPOI'PAMMEI

1.1. TpeboBaHus K mpenBapuUTEIbHON MOATOTOBKE O0YYaIOUINXCS, MPEIIIECTBYIONINE
Y COMYTCTBYIOIIME JUCIHUILIMHBI, HA KOTOPBIX OCHOBBIBAETCS M3yYEHUE JAHHOM:
0a3oBasi MOATrOTOBKA [0 MAaTEMaTHKE B 00bEME IPOrpaMMBbl CPEIHEN IIKOJIBI.

1.2. JlucuuruiuHbl, KypcoBble paOOThl M MPAKTUKH, Ui KOTOPHIX OCBOCHHE JAHHOMN
JTUCITUTIMHBI HEOOXO0IMMO KaK MPE/IIIeCTBYIONICE:

Meroauka obOydyenuss B mpeamerHord odmactu 1; Teopus uymcen; Haydnbie OCHOBBI
IIKOJILHOTO Kypca MaTeMmartuku; Metoauka oOydeHuss aireOpanvdeckuM CTPYKTypam;
OyHIaMEHTalbHbIE OCHOBBI IIKOJIBHOTO Kypca airedpbl; IIpom3BoicTBeHHas MpakTHKA!
negaroruyeckas npaktuka 1; IlonroroBka k cave u craya rocy1apcTBEHHOTO SK3aMEHa.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas xapakTepUCTHKA

HaumenoBanue nokazarens 3HavYeHHE MOKa3aTess
HazBanue oO0pa3oBaTesIbHOM MPOTPaMMBbI 44.03.05 Ilemarornueckoe 0Opa3oBaHUE
(nanee — OII) (ITpomns: MaTematnka u nHGOpPMATHKA)
[Iudp 1 Ha3BaHUE B COOTBETCTBUU C b1.6.M7.7 Anrebpa
Y9eOHBIM MIJIAHOM
Yacte 00pa3zoBaTeNbHOM MPOrpaMMBbl bazoBas yacth

[IpenMeTHO-METOIMYECKHUI MOIYIb IO
npoduro 1
KonnyecTBo 3aueTHBIX eAMHUIL / BCETO 4acoB 9.5/342

B cnydae npenbaBieHHs OT OOydaroLIerocs WM €ro poaurTens (3aKOHHOIO
IpEeJCTaBUTENIs) 3asBJICHUs] HAa OOydeHHe IO aJalTUPOBaHHOM 00pa30BaTeNIbHONW IporpaMme
BBICILIErO0 00pa30BaHUsl, MOAKPEIJIEHHOIO 3aKIOYEHHEM IICHXO0JIOT0-MeINKO-TIearorn4ecKon
komuccuu (IIMIIK) ninmn meanko-cormansHo sxcnepTussl (MCD) ¢ pekoMeHAaUsAMEI CO3aHNs
MHAMBUAYaJIbHON mnporpammbl peaOunurtauuu u  abwiurtanuu (UIIPA), nannas pabouas
nporpaMMa MoOXeT ObITh aJalTHPOBaHA C YYETOM HHIMBUAYAJIbHBIX OCOOCHHOCTEH 370pOBbs
00ydJaromerocs.

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaM o0ydeHus

OO011ee KOJIMYECTBO 4aCcOB
o = CaMOCTOSI-
®opMma 2 | @ o
19 JeKIu- | jJabopa- | MpaKkTH- | TEIbHOU dopma
00y4deHHs 2 BCETO
8 OHHBIX | TOPHBIX | YECKHX | paboThI + KOHTPOJIS
KOHTPOJTH
Ounas 1 1 34 17 93 144 S3K3aMeH
Ounas 1 17 34 57 108 JK3aMeH
Ounas 2 17 34 39 90 JK3aMEH
Ounas, Bcero 68 17 68 189 342

3. LEJU JUCIUATUIMHBI

dopmupoBaHuE y CTYACHTOB 0a30BbIX 3HAHUI O ainrebpe, a TakkKe MPAKTHYECKUX
HaBBIKOB UCIOJIb30BAHUS aIreOpanyecKoro ammapara npy U3y4eHUH MOCIeIYIOUNX JUCIUTUINH
u B Oyayuieit npodeccruoHalbHON HAYYHOM, METOAMYECKOM U MeJaroruueckoi 1esaTeabHOCTH.



4. KOMIIETEHIIMM OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3VJIbTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X MH/IMKATOPBI

N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHW A

Komnerenuumn Nuaukatopel Pesynbrarel 00ydeHus

OIIK-8. OIIK-8.6. OIIK-8.6.1. 3maer (yHIaMEHTAJIbHBIE OCHOBBI
Cnocoben [Ipumenser anreOpshl.

OCYIIECTBIISTh HayuHnbie 3HaHus B | OITK-8.6.2. YwMmeer WCII0Ib30BAThH 3HAHUS
MeJarornyeckyro | oomact anreOpbl | aaredpavyeckux  TEOpHM  Ans  IpenojaBaHUs
JESTeIbHOCTh HA | B MIEJarOTMYECKO | COOTBETCTBYIOLIMX  pa3AeiioB  MaTeMaTUKU U
OCHOBE JeSITeNIbHOCTH MH(OPMATUKH.

CHeTHATbHBIX

HAYYHBIX 3HAHUU

S. ITPOIT'PAMMA JJUCLAITJIMHBI

Tembl Bonpocsl Tembl

Paznen 1

1. Cucrembl JIunelinple cucteMbl YypaBHEHMM M uX wMarpullbl. COBMeECTHbIE
JIMHENHBIX (ompeneneHHsle, HEOIPE/IeIICHHBIC) 5 HECOBMECTHBIE CHCTEMBI.
ypaBHEHUH, DeMeHTapHble TPeoOpa30BaHus CUCTEM U MATPHIL.

meron ['aycca

IIpuBeneHne cucTteM JIMHEMHBIX YpPaBHEHHMM MW MX Marpul K
cTyneH4yaroMy Buay. Metoj ['aycca perieHust CHCTeM JTMHEUHbBIX YPaBHEHUH.

[IppuMeHeHHEe  CUCTEM  JIMHEHWHBIX  yYpPaBHEHUMHM K  PELICHHIO
reoMeTpuyeckux u anredpandeckux 3agad. Onpenenurenu 11 u I mopsinkos,
VX IPUMEHEHHE.

2. OnpenenuTenu
N-To TopsiIKa

IlepecranoBkn u3 N uyucen. IlogcraHoBku N-i crenenu. ['pymnmna
MOJICTAHOBOK.

Omnpenenurenu N-ro MopsAjka, ONPENECIIEHWE W CBOMCTBAa. MMHODBI,
anredpanyeckue nonojaHeHus. Teopema Jlamnaca.

Metonel BbruMcnenus omnpenenureneil. IIpasuno Kpamepa pemenus
CHUCTEM JIMHEHHBIX YPABHEHUM.

3. Anrebpa
MaTpPHII

Marpuipl. Onepanuu ClI0XKEHHsS MaTpULl U YMHOXKEHUS MaTpHUIlbl Ha
ymcio. CBoiicTBa oneparuil.
Omnepauust ymHOXeHus Matpull. CoiicTBa omnepanuu. Teopema 00

omnpezaenuTene npousBeneHus wmarpull. OOpaTHas MaTpula, YCJIOBUS
CYILLIECTBOBAHMSI.

Pemrenne wmaTpuuHBIX ypaBHEHMI. PemenHue cuCTeM JIMHEMHBIX
YpaBHEHUM.

4. KoMIIEKCHBIE
quciia

[lone kommiekcHbIX wucen. Anredpanyeckas (Qopma KOMIUIEKCHBIX
qHCel, ONIEPALUs CONPSKEHUS, CBONCTBA.

Tpuronomerpuyeckass gopma KOMIUIEKCHOro uucia. JlelicTBus Haj
YyuciaaMd B TpuroHoMmerpuueckoil ¢opme. ®opmyna Myaspa. Kopuu us
KOMIUIEKCHBIX uncen. ['pynmna xopHed N-if cremnenu u3 1, mepBooOpa3Hbie
KOPHH.

'eomerprueckass wuHTEpHpeTanus JEHCTBUA HAJ KOMIUIEKCHBIMU
4KCJIaMU, HEPABEHCTBA JIJIs1 MOJTyJIEH.

5. MHOTOWIEHEBI
OT OJIHOH
MePEMEHHOMN

KoJib110 MHOTOUYJIEHOB OT OJIHOM NMEPEMEHHOM, ACIMMOCTh C OCTAaTKOM.
CBolicTBa OEIMMOCTH MHOrOYIEHOB. HanOoabiuii oOmMHA AeIuTelb U
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anroput™ EBkimma. B3auMHO mpocCThie MHOTOWIEHBI, KPUTEPUN B3aUMHOMN
IIPOCTOTHI.

Kopuu wmnorounenoB. Teopema be3sy, cinencrBue. KparHble KOpHH,
ycnoBus uX cymectBoBanusi. Cxema ['opHepa. OcHOBHas1 TeopeMa anreOpsl,
CIIEICTBUS U3 HEE.

®opmyinsl Jlarpanka, Buera, Teitopa. IIpumenenue B anemeHTapHOU
MaTeMaTuKe.

MHorounensl Haj MOJEM JACUCTBUTEIbHBIX YHCEJ, NPUBOAUMOCTD,
panroHanbHble  KopHHM. llonme paumoHanbHbIX —ApoOei, pas3iokeHue
paIoHaIBHBIX Apo0el B CyMMy npocTeimux. [[puMeHeHne B 3eMeHTapHOM
MaTeMaTuKe.

Pa3nen 2
6. Jluneiinbie [ToHsiTHE MMHEHHOTO MPOCTPAHCTBA, TPOCTEHIIINE CIAEACTBUS U3 AKCUOM.
MIPOCTPAHCTBA [MoampoctpancTBa, JjuHEWHBIE 00070yku. CymMmMa U TIepecedycHHe

MOANPOCTPAHCTB, HpsIMasi CyMMa.

JIunHeliHas HE3aBUCUMOCTb U 3aBHUCHUMOCTb BEKTOPOB, 3KBHUBAJIECHTHbIE
cucreMsbl. basuc npocTpancTBa, pa3MepHOCTh, KOOPJIUHATHI BEKTOPOB.

MaxkcuMaibHble JTUHEMHO HE3aBUCUMBIE IOJCUCTEMBI, PAHT CHUCTEMBbI
BEKTOpPOB. PaHr MaTpullbl, TEOpEMa O paHre MaTpHIbL.

Ces3p Mexy 0a3ucaMu MPOCTPAHCTBA, MPEOOpa3OBaHHE KOOPIUHAT.
H3omophu3m npocTpaHCTB.

Kpurepuii coBMecTHOCTH JHMHENHHBIX cucTeM. OJHOPOJIHBIE CUCTEMBI,
O0asucHble pemnieHus. TONKOBaHWE TMOJIPOCTPAHCTBA KaK MHOMKECTBa
pEIEHNI HEKOTOPOI OTHOPOAHOM CUCTEMbI JMHEUHBIX YPAaBHCHUM.

7. EBKIIMIIOBEL
MIPOCTPAHCTBA

EBximnoBo u yHuTapHoe mpocTpaHcTBa. CKalsipHOE IPOU3BENECHUE,
CBSA3b C DJJIEMEHTAapHOM MareMaTukod. JUIMHBI BEKTOpPOB, YroJl MEXIY
BEKTOPAMH, HEPABEHCTBO Komm-bynsikosckoro. IIpouenypa
OPTOTOHAIN3ALUHU, OPTOHOPMHUPOBAHHEIH Oa3uC.

N3omopdu3mM eBKIMIOBBIX IMPOCTPAHCTB. Pa3nokeHue eBKINAOBA
IIPOCTPAHCTBA B MPSAMYIO CyMMY IOAIPOCTPAHCTBA U €r0 OPTOTOHAIBHOTO
JononHeHnsd. OpToroHalbHas HPOEKIHs BEKTOpa Ha TMOIIPOCTPAaHCTBO,
onpenenuTens I'pama. MeTon HAMMEHBIINX KBAIPaTOB.

8. KBanmparuunsie
(bopMbI

JIuneliHble (QyHKIIMOHANBI, CONPsIKEHHbIE MPOCTpaHCTBA. buinHeliHble
¢dopMbl, ux Matpuisl. KBagparuyunsie GopMBl.

Kanonuueckuii Buj kBaipaTH4HbIX popm, MeTox Jlarpanxa.

Meton Skob6u mnocTpoeHus kaHOHMUYecKoro Oasuca. IlomoxwurensHO
olpeieIeHHbIe KBaJlpaTHuHble GopMbl, kputepuit CHiibBecTpa.

3aKOH MHEPLMHU KBaApaTUYHBIX popM. PaHT KBasipaTUUHBIX (GOPM U paHT
UX MaTpHII.

9. JIunelinsie
OIIePaTOPHI

JIuneliHbIe onepaTopbl U UX MAaTpPHIBI, IPOCTEHUIINE CBOMCTBA. SAapo u
paHr JIMHEWHOTO OIepaTopa.

Onepanuu Haja TMHEWHBIMH omiepaTopaMu M MaTpuiiamu. CBsi3b MEXITY
MaTpHIlaMU OllepaTopa B pa3HbIX 0a3zucax, CBOMCTBA MOJOOHBIX MATPHIL.

WNHuBapuaHTHblE MOANPOCTPAHCTBA M JHMAaroHajbHbIE  MAaTPHIIBL.
XapakTepUCTUYECKUE MATPULBl W  XapaKTEPUCTUYECKUE MHOTOWIEHBI.
CoOcTBEeHHBIE BEKTOPHI OlepaTopa. YCJIOBHE TUArOHAIW3AIUU JIMHEHHBIX
OIIEpaTOpOB.

JluHelHble oOmepaTopbl B €BKIWAOBOM (YHUTApHOM) IPOCTPAHCTBE.
ConpspkeHHbIE onepaTopbl U UX MaTpulibl. CaMOCONPSKEHHBIE ONEPATOPHI,
UX TUaroHalIu3alus.

N3omerpuueckue (OpTOroHaNbHbIE, YHUTApHBIE) ONEpaTOphl, CBOICTRA.
CymiecTBoBaHHE COOCTBEHHOT0 0a3uca /il YHUTApHBIX ONEPaTOpPOB.
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HEKOTOPBIX
CUMMETpHS),

TeOMETPUYECKIX
KaK JIMHEHHBIX ONEepaTopoB,
npeoOpa3oBaHuil B OPTOHOPMUPOBAHHOM Oazuce.

(moBopoT
OTBICKAHHME MaTpUl] TaKHX

Ha

[MpuBeneHre KBaapaTUUHBIX (OPM K TIIaBHBIM OCSIM. TOJKOBaHHE
npeoOpa3oBaHuit

Paznen 3

10. OcHoBHBIE
MIOHSATHUS TEOPUHU

rpymnm

Anrebpanyeckue onepaunyu, rpynisl, MOIYTPyNIIIbl, MOHOU/BI.

N3omopdusmsl, Teopema Kamu. [Tonarpynmsl, cuctemMbl 00pa3yromux.

Hukarmueckue moArpymnmnsl (KOHEYHbIE U OECKOHEYHBIE), UX OMHUCAHUE C
TOYHOCTBIO /10 n3oMop¢u3ma. 'omomopdu3msl rpymi.

11. kKoHCTpYKIIUU

Ha IpyMIax.
OcHoBHas [Ipsimble  cymMmBI
Teopema [UKJIMYECKUX TPYIII B MPSIMYIO CYyMMY.

a0eseBbIX TPy

Cmexnble kiaccel, Teopema Jlarpanwka. HopmanbpHble NOATpYIIIBI,
daxTopuszauus. Teopema 0 romoMoppu3Max IpyIi.
U IIpsMblE IIPOM3BEIEHUs TIpynn. PasinoxeHue

Pasnoskenue rpynn B npsamMyro cymmy p-rpyni. Pasnokenue p-rpynn B
IPSIMYIO CYMMY IPUMAPHBIX HUKIMYECKUX OAIPYIIIIL.

12. Konpua u Koubna v mons, npocreiinne cBoicTBa. Maeansl kosen, Koapla IIIaBHbIX
TIOJIA: OCHOBHBIE | M/I€aJiOB, KOHTPYIHIIMU MO MOy Huaeana. Teopema o romomopduzmax
TIOHSTHS koJiewl. [Ipsimbie cymmbl konen. PakTopu3anus o NpOCTOMY HIeany.
XapakTepucrtuka nonel, nmpocteie nods. [lons [Nanmya. Anrebpanyeckue
Y TpaHCIIEHACHTHBIC paciuuperus. CTpoeHre MPOCTHIX PACHIUPEHHUII.
6. CTPYKTYPA U COAEP KAHUE JUCHUITJIMHBI
6.1. dopma obydyenus — ouHas, Kypc — 1, cemectp — 1

HaunmenoBanus pa3aenoB u TeM

KonunuectBo yacoB

Jlexu. | Jla6op. | Ilpakr. | CPC+K | Beero
Pasznen 1. 34 17 93 144
1. CucteMbl IMHEWHBIX YpaBHEHUN, METO/ 6 3 18 27
l"aycca.
2. OnpeneauTeny n-To Mopsiika. 8 4 19 31
3. AnreGpa Matpuil. 6 3 18 27
4. KomIuieKCHbIE Yuca. 6 3 19 28
5. MHOrOuJIeHBI OT OJTHON IEPEMEHHOM. 8 4 19 31
HNTOI'O 3A 1 CEMECTP 34 17 93 144
6.2. ®opma oOyueHus — o4Has1, Kypc — 1, cemectp — 2
HaumeHoBaHus pa3/ienoB U TeM Koumiectso qacos
Jlexu. | Jlabop. | Ilpakr. | CPC+K | Beero
Pasnen 2 17 34 57 108
6. JIMHEWHbBIC MPOCTPAHCTBA. 5 10 15 30
7. EBKIMIOBBI TPOCTPAHCTBA. 4 8 14 26
8. KBagparuunsie popMsl. 4 8 14 26
9. Jlunelinplie onepaTopsl. 4 8 14 26
HUTOI'O 3A 2 CEMECTP 17 34 57 108
6.3. ®opma oOyueHHs — O9HasI, Kypc — 2, ceMecTp — 3
HaumenoBaHus pa3zienoB 1 TeM Komectso qacos
Jlexu. | Jlabop. | Ilpakt. | CPC+K | Beero
Paznen 3 17 34 39 90
10. OCHOBHBIE MOHATHUS TEOPUH TPYIII. 6 12 13 31
11. Konctpyknuu Ha rpynmax. OcHOBHas 5 10 13 28
TeopeMa abesIeBbIX IPYIIIL.
12. Kosbna ¢ 1mosis: OCHOBHBIE ITOHSITHA. 6 12 13 31

yro,




HUTOI'O 3A 3 CEMECTP 17 34 39 90
UTOI'O 1O KOMIIOHEHTY OIIOII 68 17 68 189 342

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpOJIbHBIE BOIIPOCHI

Pazpen 1

1. CucreMbl TMHENHBIX YPABHEHUI: OCHOBHbBIE TIOHATHS.

2. Merop 'aycca pelieHust CUCTEM JIMHEHHBIX YPaBHEHUM.

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

4. IloactaHoBKH N-HOHM crereHHu. YeTHOCTh MOACTAHOBKHU. YMHOJKEHHE I10JICTAHOBOK,
rpymna InoAcTaHOBOK.

5. Onpenenenue neTrepMUHaHTOB. CBOMCTBA ONPEICIUTES.

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

7. Meton Kpamepa penieHusi CUCTEM JIMHENHBIX YPABHEHUM.

8. Marpuupl, onepanuu CJI0XKEHHUs MaTpULl U YMHO)KEHHs MaTpULl HAa YUCIIO, CBOMCTBA
onepauui.

9. YMHOXeHue MaTpull, CBONCTBA ONEPaLUH.

10. Kpurepuii 06patuMocT MaTpHIL.

11. Anrebpanueckast (opMa 3amucH KOMIUIEKCHOIO uuciia. PaBeHCTBO KOMIIEKCHBIX
yucen B anreOpanueckon (opme 3ammcu.  AnreOpanmdeckue Onepalnud Ha MHOMXECTBE
KOMILIEKCHBIX YHCeN B ainredpanueckoi popme.

12. T'eomeTpuyeckas HHTEPIPETALNs KOMIUIEKCHBIX Yrcel. TpuroHomerpudeckas popma
KOMIUIEKCHOT'O YHUCJIA.

13.IlpousBeneHne, 4YacTHOE KOMIUIEKCHBIX YHCENl B TPUTOHOMETPHYECKOH Qopme.
®opmyna MyaBpa; BBIUMCIIEHHE BCEX 3HAYEHUN KOpPHA M3 KOMIUIEKCHOro uyucia. CBoiicTBa
MOJyJIl U apTyMEHTA.

14. KopHu u3 eqMHMLIBI, MYJIBTUINIMKATUBHAS IPYyIINAa KOPHEW N-Ol CTENEHU U3 €IUHUIIBL.

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

16. Onpenenenus rpynisl, MOHOW/IA, TIOTYTPYIIBI, TPYIIIOUIA.

17. Onpenenenue Koblia, KOMMYTaTUBHOTO KOJIbLIA, KOJIbLIA C €IMHULIEH, TTOJIS.

18. Konbllo MHOTO4JIEHOB OT OJHOTO HEW3BECTHOIO, IEIMMOCTh ¢ OCTaTKOM. CBoMcCTBa
JEITUMOCTH MHOTOUJIEHOB.

19. HauGonpmwmii oOmuii npenurens W anroput™ EBkiampa. B3aumHO mnpocTbie
MHOT'OWIEHBI, KpUTEPUI B3aUMHOU ITPOCTOTHI.

20. Kopuu MmHorouneno. Teopema be3sy, cimeacrBue. KpaTtHble KOpHHM, YCIOBHS HX
CYIIECTBOBAHMSI.

21. OcHoBHas TeopeMa anreOpsbl, CIeCTBUS.

22. ®opmyisl Jlarpanxka, Buera, Teitnopa. [IpumeHeHnne B aneMeHTapHON MaTeMaTuKe.

23. MHorousneHsl Haj MOJEM JECHCTBUTENBHBIX UYHCEN, NPUBOAUMOCTD, PAllMOHAIIbHBIC
KOPHH.

Paznea 2

24. IloHsATHE TMHENHOTO IPOCTPAHCTBA, IPOCTEUILINE CIEICTBUS U3 AKCHOM.

25. IloampocTpaHCcTBa, IMHEHHBIE 000JIOYKH.

26. CyMMa ¥ epecedeHure MmoArnpoCTPaHCTB, MpsiMasi CyMMma.

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

28. basuc nmpocTpaHCTBa, pa3MEPHOCTh, KOOPAUHATHI BEKTOPOB.

29. MakcuMaibHbl€ TUHEWHO HE3aBHUCUMBIE TIOJICUCTEMBI, PAHT CUCTEMBI BEKTOPOB. PaHr
MaTpUIIbI, TEOpPEMA O PaHTe MaTPHULIbI.

30. Cs3p Mexay 0azucamMu POCTPAHCTBA, TPeoOpa3oBaHUE KOOPAUHAT.



31.
32.
33.

H3omMopdu3M MpoCTpaHCTB.
Kputepuii COBMECTHOCTH JTUHEUHBIX CUCTEM YPaBHEHHUI.
OpHOponHBIE CHUCTEMBI, Oa3MCHBIC pemieHus. ToJKOBaHWE MOINPOCTPAHCTB, KaK

peH_IeHI/Iﬁ OIHOPOJHBIX CUCTEM.

34. EBximpoBo mpoctpaHcTBO. CKalsipHOE MPOU3BEACHHE, CBSI3b C DJIEMEHTApHOM
MaTE€MaTUKOM.
35. JInuHBI BEKTOPOB, YIoJl MEXY BEKTOpamu, HepaBeHCTBO Komu-byHskoBckoro.

36.
37.

[Iponenypa oproronanuzanuu ['mnp6epra-IlImMuara, opTOHOPMHPOBAHHBIN Oa3uC.
OpTtoronaibHasi MPOEKIMS BEKTOpa Ha IMOIIPOCTPAHCTBO, OmMpeneauTenb [ 'pama.

MeTOI[ HaNMMCHBIINX KBaJApaTOB.

38.
39.
40.
. [lonoxkurenpHO onpezeieHHbIe KBaapaTHuHble popmbl, Kputepuit CuibBecTpa.
42.
43.
44,
46.

41

bununeiinsie popmbl, ux Matpulel. KBagpaTuunsie GopMBI.
Kanonuueckuii Buj| KBaJipatudHbix ¢popM, MeTos Jlarpanxa.
Merton SIkoOu mocTpoeHHsI KAHOHUYECKOTo Oa3uca.

3aK0H WHEPIMH KBaAPATHIHBIX (hopM. PaHT KkBagpaTHIHBIX (GOPM U paHT UX MATPHIL.
JIuHeiiHbIe onepaTopbl U UX MaTPULIbl, TPOCTEHIITNE CBOMCTRA.

Snpo u paHr IMHEHHOTO OIepaTopa.

CoOcTBeHHbBIE BEKTOPHI JIMHEHHOTO orepaTopa. Y CIoBHE AUAroHaIU3aluy JTUHEHHBIX

OIIEPaTOpPOB.

47.

Jluneitnble omepaTopsl B €BKJIMIOBOM (yHHTapHOM) mpocTpaHcTBe. CompsiKeHHbIE

OnepaTopul 1 UX MaTpPULbI. CaMOCOprDKeHHI)IC OICpaTophbl, UX JUaroHajiu3anus.

48.

HpI/IBeI[eHI/Ie KBaJApaTHYHbIX (I)OpM K TJaBHBIM oOcsM. TonkoBaHHE HCKOTOPLBIX

FEOMETPUUYECKUX NpeoOpa3oBaHUil (IIOBOPOT HA YIoJjl, CAMMETPHS), KaK JMHEWHBIX OIIEpaToOpoOB,
OTBICKaHHE MaTPHI] TAKUX IPpeoOpa3oBaHuil B OPTOHOPMUPOBAHHOM Oazuce.
Pazgen 3

49.
50.
51.
52.
53.

Anrebpanyeckas onepaius, rpynnoui, moJayrpymnmna, MOHOUI, rpymma.
N3omopdusm rpymm. Teopema Kamnu.
[loarpynmnsl: onpeaeneHue U KpUTepui, NpUMephbl.
[uknuyeckue rpyIbl.
N3omMopdu3MBbl IUKIMYECKUX TPYII; MOPSAOK 3JIEMEHTa TpPYIIbl; KOHEYHAs WU

OeckOHEeYHas [IUKINYECKHUE TPYTIIbI

54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

JIeBbIi ¥ MPaBBI CMEKHBIE KJIACChI; CBOMCTBA CMEXKHBIX KIJIACCOB.
Teopema Jlarpanxa; MHIEKC MMOATPYIIIbI B TPYIIIIE.
HopManbsHble TOArpyNIbL; KpUTEPUN HOPMAIBHOCTH MOATPYIIIL.
@axToprpynmna. [{Iukan4HoCTs pakTOprpynibl MUKIMYECKON IPYIIIbI
I"'omoMop¢u3MeI rpymr, CBOWCTBAa TOMOMOP(HU3MOB.
Anpo romomopduzma.
Teopema o romomop¢u3Max rpymi.
[Ipsimoe mpousBenenue (nmpsiMasi CymMMa) TpyIIIL.
Kputepuu npsimoro npousseaeHust (IpsSMOi CyMMBI) TPYIII.
[IpuMapHbIe IMKIMYECKUE TPyHIbl. Teopema 0 IpUMapHbIX HUKINYECKHUX TpyMIax.
OcHOBHas TeopeMa TEOPHH KOHEUHBIX a0eNIeBbIX TPYIIL.
Onpenenenue u npuMepsl konen. [IpocTeitmune cBoiicTpa.
Omnpenenenne U NpuUMepsI NOJIEH.
[ToakosbI0 U MOAMONE, KPUTEPHUI MOAKOJIbIA U TTOAIOJIS.
Wnean, rmaBHBIN Uaeal; KpUTEpUN Uaeana.
N3omopdusm u romomophu3M KoJbla; siApo romoMophusma.
CpaBHeHue 1o MOAYIIO uzeana, (PakTOPKOJIBIIO.
Teopema o romomMoppu3Max KoJel.
Xapakrepuctuka mnoss. lIpocroe mose; TeopeMa O CTPOCHMH IIPOCTHIX IIOJIEH.

Pacmmpenue nosnen.
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7.2.  Tembl nUCbMEHHBIX Pa0bOT (TUITBI 33/1a4)
KonTponbHbIe paboTHI IO BCEM TEMaM;
JoManTHue (MHIUBUAYATbHBIC) 32/IaHUS 110 BCEM TEMaM.

7.3. Oo0pazenr coaepkaHusi dK3aMEHAIMOHHOTO OWIIETa: BCETrO MATH 3aJlaHUM, JBa
BOIIPOCA M3 KOHTPOJIbHBIX 10 COOTBETCTBYIOIEMY pa3zieiy (ceMecTpy) U TpH 3a1aul (BKJIIOYAst
OJIHY — TEOPETUYECKOTO XapaKTepa).

NTOHEIKUU 'OCYJAPCTBEHBIA YHUBEPCUTET
Hamnpasnenue noarorosku: 44.03.05 Ilegarorudeckoe oopa3zoBaHue
(ITpo¢uns: MaTemaTnka U HHGOPMATHKA)
I cemectp, I kypc, yueOHas nucuumuiiHa «Anredpay

SK3AMEHAIIMOHHBINA BUJIET Ne 1
1. KoJIb110 MHOTOWIEHOB OT OJHOTO HEM3BECTHOI'O, AEJIUMOCTE ¢ OCTaTKOM. CBOMCTBA NETUMOCTHU
MHOTOYJICHOB.
2. YMHOXEHHUE MaTpUll, CBOMCTBA OTIEpaI1U.

3. Petnts ypasuenne 22 —(3+2i)z+(5+i)=0.

3 -2 2 2
4. Beruuciauts onpenenutens 9 -8 5 10|.

6 8 5 7

6 -5 4 7

5. Jlokaszarp, 4TO €ciM B CHCTEME JIMHEHHBIX ypaBHEHHH 00€ YacTH OJHOTO W3 ypaBHEHUH
YMHOXHTb Ha JII000€ HEHYJIEBOE YHCIIO, TO MTOJYYUM CUCTEMY, IKBUBAJIIEHTHYIO [IEPBOHAYAIBHOI.

JOHELKUIA TOCYJAPCTBEHBINA YHUBEPCUTET
Hanpasnenue moarorosku: 44.03.05 Ilegarorndeckoe odbpasoBanue
(ITpoduinb: matemaTrika 1 HHGOPMATHKA)
Il cemectp, I kypc, yueOHas aucuumiauHa «Anredpa»
3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. TloHsTHE NMHEHHOrO MPOCTPAHCTBA, MPOCTEUIIME CIEACTBUS M3 aKCHOM (J0Ka3aTh 2-3

CBOIICTBA).
2. JIuneiiHble onepaTopbl ¥ UX MaTPHIIbI, TPOCTEHIIINE CBOMCTRA.

a-b b-c
3. Ilokasatb, 4YTO  MHOXECTBO |J = | a, b, ceR ABJISETCS

HOJIPOCTPAHCTBOM HEKOTOPOTO JIMHEHHOTO MPOCTPAHCTBA, HAUTH 0a3UC U Pa3MEPHOCTb.
4. MoXHO 1M B MPOCTPAHCTBE BCEX MHOIOWIEHOB OT X HaJ R cTeneHu He BbIlIE BTOPOH 3a/1aTh
CKaJIIpHOE Mpou3BeieHue (HOpMyIIoH.

a) (f,9)=1(CDgO©)+FO)gD+ fD)g(-D:;

6 (f,9)=1(0)g(0)+ (D) a@)+ f(2)9(2);

8) (f,9)=1(0)gO)+fDa@®)?
5. MoryT i THHERHO 3aBUCHUMBIE BEKTOPBI OTOOPA3UTHCS B TMHEHHO HE3aBUCUMBIEC BEKTOPHI IPH
JIEUCTBUU HEKOTOPOTO JIMHEHHOTO oreparopa. JlokaszarTs.

JTOHEIKHI T'OCYJIAPCTBEHBIA YHUBEPCUTET
Hanpasnenue noarorosku: 44.03.05 Ilenaroruueckoe obpa3zoBanue
(ITpodunb: MaTemaTiKa U HTHPOPMATHKA)

T cemectp, Il kypc, yuebHas aucuuiuinHa «Anredpa»
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3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. [Toarpymnmel: onpeneaecHue U KPUTEPH, MPUMEPHI.
2. Onpenenenue u mpuMepsl kojet. [Ipocreiimme cBoKHCTBA.
3. BBISICHUTD, SBISIETCA JIM CIEAYIOLIEE MHOXKECTBO OTHOCHUTENBHO CIIOXKEHUS IOJYTPYIIIOH,

a —
MOHOMJIOM, Tpymmoi: M = x| X = b ,a,beR}:. Eciu sto rpynma, To Oyzmer mu
a

n30MOphU3MOM Ha QJIUTHUBHYIO TPYNIy BCEX KOMIUIEKCHBIX YHCEI OTOOpakeHue
a -b .

o( )=a+bi?
b a

4. OOpa3yrT JIU KOJIBIO, TI0JIe OTHOCUTEIBHO ONEpaluii CII0KEHUSI U YMHOXKEHHsS BCE YETHBIC
MHOTI'OYJIEHBI OT X Hax R?

5. Jloka3zatb, 4To uzoMopdHbIie rpymsl (4,*) u (B, o ) 1100 OAHOBPEMEHHO KOMMYTAaTHBHBI, THOO
OJIHOBPEMEHHO HE SBIIIOTCS KOMMYTATUBHBIMHU.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPLIE [TOJIVHAKOT OBYUAIOUIINECA

OO0mast olleHKa 3HaHHWM 00YYaIOIIMXCS MO AMCHUIUIMHE MpoBoAuTcs mno 100-6annbHoi
OIKAJIe HMCXOJs W3 MAaKCUMyMa, MPHBEACHHOTO B Tabmuie Hwke. OpraHu3anuoHHO-ydcOHas
paboTa B ayAMTOpUM OIICHMBAETCS HAa OCHOBE TAKMX KPUTEPHUEB KaK MOCEIIAEMOCTh 3aHATHIA,
CBOCBPEMEHHOC M KAaueCTBEHHOC BBHITIOJHEHHUE JOMAIHUX 3aJaHUN, AaKTUBHOCTH BO BPEMsI
MPOBEJCHUS JIEKIMOHHBIX U TMPAKTUYECKUX 3aHATUH (yyacTHe B OOCYXIACHHHM TEKYIIEro H
MIPOMICHHOT'0 MaTepuaa, pereHue 3aaad u T.11.).

CryneHT uMmeeT BO3MOXKHOCTh monyduTh 100 GamnoB 3a y4eOHyrO paboTy B cemecTpe
cornacHo Tabnuie. B cioyuasx, korma B cemectpe 3apaborano menee 60 OamioB u3 100 unum
3apaboTaHHas cymMMa 0ajuIOB HE OTBEYAET OXKUIAHUAM, CTYACHT CIaeT SK3aMeH (OLIEHUBAETCS B
100 6amioB u mpu 3TOM 3apabOTaHHBIC B ceMecTpe Oaibl HE CyMMHPYIOTCS C OautamMu 3a
sk3ameH). OOs3aTeNbHBIM YCIOBHEM HK3aMEHAIIMOHHOTO WCIBITAHUS SIBISETCS BBIIOJIHEHUE
CTYJICHTOM JIOMAIIHUX (MHANBUIYaJbHBIX) 3aaHUH 33 CEMECTP.

8.1. Cemectp 1

Howmepa pa3znenos Bunager pabot Maxcimarbroe
pa pasit AP D KOJIMYECTBO OaJIJIOB
Opranu3annoHHO-yuyeOHas paboTa B ayIMTOPHH;
BBINIOJTHEHUE JIOMAIIHUX (MHAMBHUIYaJIbHBIX) 50
1 (temsr 1-5) 3aaHui
KonTtponsHbie paboTh 50
UTOIro 100
JK3aMeH 100
OOuwmii uTor 3a cemectp 100
8.2. Cewmectp 2
Howmepa pa3znenos Bunager pabot Maxcumanbroe
pa pasit AbLD KOJIM4ECTBO 0assIoB
Opranu3annoHHO-yueOHas paboTa B ayIMTOPHH;
BBITIOJTHCHUE JIOMAITHUX (MHIUBHUIYATHHBIX ) 50
2 (Tembl 6-9) 3aJaHu
KonTtponsHbie paboTh 50
UTOIro 100

IK3aMeH 100
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\ OO01mii utor 3a cemectp 100

8.3. Cemectp 3

MaxkcumanbHoEe

Howmepa pa3nenos Buner pabor
pa pasi JIRLP KOJINYECTBO OaJlIIOB

Opranu3annoHHO-yueOHas: paboTa B ayIMTOPHH;
BBITIOJTHCHUE JIOMAITHUX (MHIUBHUIYATbHBIX ) 50
3 (remsr 10-12) | 3amaHuit

KonTtposbHbIe pabOTHI 50
NUTOIrO 100
JK3aMeH 100
OO0mmii uToOr 3a ceMecTp 100

CooTtBeTcTBYE 0AJLIOB OLIEHKE

KOM9ecTEO BALIOR O1eHKa 110 IATHOAJUILHOM IIKaJle
s 100 ECTS | DOxk3amen, nuddepeHunpoBaHHbIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XopOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIIOBJICTBOPUTEIILHO 3aTCHO
60-69 E 3a4TEHO
35-59 FX HEYIOBJICTBOPUTEIHHO HE 3a4TCHO
0-34 F HE 3a4TEeHO

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLUECCA

VYueOubie 3ausTus nposoasatcs B ['maHom kopryce Jloul'Y (r. J{owenk, np. ['yposa, 14).
Jns mpoBeneHus: 3aHATUI TpeOyeTcs: ayAuTopusi, o0OpyAOBaHHAs MEJIOBOM WM MapKepHOU
JOCKOHM, MYJIbTUMEAMWHBIM TPOEKTOpP M 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOH Mmebenu uis
CTYJIGHTOB, pabouee MeCTO TmpernojaBareis, BbIXol B HWHTepHET — NPOBOJHON WU C
ucrosib3oBanueM Wi-Fi.

Jlis caMOCTOSITENIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uGnuorekn yHHMBEpCHTETa M APYTHMX 3JEKTPOHHBIX OHOIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-MeToIMuecKoe oOecreueHne, MPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHeTe
I'maBHOTrO KOpMyca (aya.710, 701).

OOyuvaromuecs HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  y4eOHble MaTepuanbl 10
JTUCLUIUIMHE, pa3MelleHHble Ha mmiardpopme Moodle IlenTpa aucTaHIMOHHOTO 0Opa3oBaHMS
OI'BOY BO «/loHI'Y ». IIpu n3ydeHnn TuCHUIUIMHBI MOTYT IPUMEHSATHCS AIEKTPOHHOE 00yUeHHE
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  ucnonp30BaHMEM — pecypcoB  IUIAaT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYIIUH KOHTPOJIb 3HAHUN OOydYalolUXCsl Ha OCHOBE TECTUPOBAHMS U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIbHOM pabOoTHI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas nuTEpaTypa

1. Kypom, A. T'. Kypc Bbicmieit anredpst / A. I'. Kypomr. — 24-e u3z., ctep. — CaHKT-
[TeTepOypr : Jlans, 2023. — 432 c.

2. ITpockypsikoB, Y. B. COopHuK 3a1a4 1o JuHEWHOW anreOpe : yuel. mocobue /
N.B. Ilpockypskos. — U3a. 13-e. — Cankr-IletepOypr : Jlans ; Mocksa, 2010. — 480 c.
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3. 3b13a, A. B. Aunrebpa: Meroguka o0OydeHHUS CTYICHTOB IE€Jaroru4ecKux
HarpaBJjeHul [ DIEKTPOHHBIN pecypc] : yueOHo-MeToanueckoe mocodue. U. 1/ A. B. 3s13a, A. M.
Kumsumenko, JI. U. Censixora ; 'OY BIIO «/loHenkuii HallMOHABHEIN yHHBEpCUTET», Kadeapa
BBICILIC MaTEMAaTHMKX M METOJMKHU MpenojaBaHus matemMatuku. - Jlonenk : HouHY, 2018. —
DJeKTPOHHBIE TEKCTOBbIE AaHHbIe (1 daiin).

4, CensxoBa, JI. . AnreGpamdeckue CTPYKTYphl B CHUCTeMe (yHIaMEHTAIbHOU
MOJATOTOBKHA OYAYIIETO y4HuTens [DIIEKTPOHHBIN pecypc] : ydeOHO-MeToaudeckoe mocobdwe /
JI. . CensixoBa ; 'OY BIIO "Jloneukuii HanmoHanbHbIA yHUBepcuTeT'. - Joneuk : JlonHY,
2016. — DnexTponHbie naHHbIe (1 daiin).

10.2. domonHuTeIbHAS JUTEPATYPA

5. @annees, /. K. Jlekuuu mo anredpe: yued. mocoOue s By30B, 0OydaOIUXCS IO
HAIPAaBJICHUSM MTOATOTOBKU U CIIELUATBHOCTSAM B 00JIACTH €CTECTBEHHOHAYY., MTE€]l. U TEXH. HAyK
/ A.K. ®annees. — U3a. 3-e, crep. — Cankr-IlerepOypr : Jlans, 2007. — 415 c.

6. ®annees, /1. K. 3agaun no Beicmield anredpe : y4ued. mocoOue A CTYJAEHTOB BY30B,
oOyugatomr. o mar. crienuanpHocTsM / [[. K. @annees, U. C. Comunckuii. — M3x. 17-e. — CaHKT-
ITerepOypr : Jlanb, 2008. — 288 c.

11. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbhasi 3JIEKTPOHHAas OndbaHMoTeKA (HOB): denepanpHas
rocyaapcTBeHHas uH(popMarmonHas cucrema / MunucrepctBo KyneTypel P®; Poccuiickas
rocynapcTBeHHas oubnnoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:

31.03.2025). — Pexkum mocryma: cBoOOIHBIN, moAMKIcKa. HeoOXoauma ycTaHOBKA IPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snextponHas 6ubnuoreka: caiir. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus:: 31.03.2025). — Pexxum moctyma: ajisi aBTOPU30B.
NOJIb30BaTesIeiH. —TeKCT: AJIEKTPOHHBIN.

3. Hayunast snextponnass OubOmuoreka «KubepJlenmHkay: caiit / Accoruarnms
«OtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpamieHus:
31.03.2025). — Pesxxum moctyna: cBoOOAHBIH. — TeKCT: 371eKTPOHHBIIH.

4. DNeKTPOHHO-O0MOINOTeYHAs cucreMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mata oGpamienus: 31.03.2025). — Pexxum nocrtyma: usganus CeTeBoi
AIIEKTPOHHON OMONMMOTEKH, ATl aBTOPU30B. MOJIb30BaTeNnel. — TeKCT: 2IeKTPOHHBII.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTEYHas cucTema: caT. — Mocksa, 2013. —
URL: https://urait.ru/library/svobodnyy-dostup/ (mata o6pamenus: 31.03.2025). — Pexum
JIOCTYTIA: U3IaHUs CBOOOTHOTO IOCTYIIA, ISl aBTOPU30B. TIOJIh30BaTeNel. — TeKCT: DIIeKTPOHHBIH.

6. DyeKTpoHHO-0nb1uoTeunas: cucrema J{oul'Y: caiitr / ®I'BOY BO «/lonl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenuns: 31.03.2025). — Pexum
JI0CTyMa: CBOOOAHBIHN. — TEKCT: 371€KTPOHHBIM.

7. yIeKTpOHHbI KaTtajgor Hayunoil 6ubmmoreku Jlonl'Y: pasnen caiira / Hb
Houl'Y. — Tekcr: snekrponnsiit / DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata obparienuns: 31.03.2025). — PeskuM ocTyma: MOUCK CBOOOHBIHN, JIIEKTPOHHBIE TOKYMEHTHI
— 1y monk3oBareneit Jonl'Y.

8. Duextponnblii apxus JIouI'Y: pa3aen caiita/ Hb Jlonl'Y. — TekcT: a1eKTpOHHBIN
// OBC MouI'Y: caitr. — URL: http://repo.donnu.ru/ (nara oopamenus: 31.03.2025). — Pexum
JIOCTYTIa: CBOOOTHBIH.

12. [TPOTPAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnopatusHas auuensus oY Ne 46484614)

2. Microsoft Office (koprmopatusHas jumen3us oY 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://urait.ru/library/svobodnyy-dostup/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensuun GPL, Apache,
BSD ni1ist ¢cBOGOIHOTO MPOTPaMMHOTO 0OCCTICUCHHMS).
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