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1. MECTO JUCLHMIUJIMHbI B CTPYKTYPE OEPA30BATEJILHOM [TPOI'PAMMBI

1.1.TpeGoBanus K NpenBapUTEIbHON MOArOTOBKE OOYyYarOUIMXCs, MPEAIIECTBYIOINUE U
COITYTCTBYIOIME TUCLUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3YUEHUE TaHHOM!

0a30Basi MOATOTOBKA M0 MaTeMaTHKe B 00BbEME IPOTpaMMbl CPETHEH HIKOIIBI.

1.2 lucuuiuinHel, KypcoBble paOOThl M NPAKTUKU, JUISI KOTOPBIX OCBOEHHE TaHHOMH
JTMCHUUTUIMHBI HEO0XO0AUMO KaK MPeIIeCTBYIOIIEE:

MareMaTnueckue IUCLHUIUIMHBI, [IpOM3BOJACTBEHHAs: Ielaroruyeckas IpakTHKa I10

npodmo 1.

2. OIIMCAHUME ANCHUIIJIMHBI

2.1.006mas xapakTeprucTruKa

HammMeHnoBaHue nmoka3aTens

3HaueHHEe IMOKa3aTes

Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl

44.03.05 INenarornyeckoe 0Opa3oBaHKe
(c IByMs MpOUIISIMH ITOATOTOBKH )
(ITpomns: MaTematnka u nHGOpPMATHKA)

[IIudp 1 Ha3BaHUE B COOTBETCTBUU C
Y9eOHBIM IIJIAHOM

b1.6.M7.4 Anrebpa

Yacth 00pa3oBaTeNbHOM MPOrpaMmbl

bazosasg gyactn

KomnyecTBo 3a4eTHBIX CAMHUNIL / Bcero 4acos

11/396

2.2.Pacnipenenenue 4acoB 1o GopmMaM U nepruogaM o0ydeHHs

OO011ee KOJIMYECTBO YacOB
Dopma 2 § CamMOCTOsI-
oGyueHms o 9 | mekuu- nabopa- | MpakTU- | TEIHHOU BCEro dopma
8 | OHHBIX | TOPHBIX | YEeCKUX | pabOTHI + KOHTPOJIS
KOHTPOJIb
Ounas 1 1 34 17 93 144 9K3aMeH
Ounas 1 34 34 76 144 JK3aMeH
Ounas 2 17 34 57 108 JK3aMeH
OuHasi, Bcero 85 17 68 226 396
3aounas 1 1 6 4 134 144 JK3aMeH
3aouHas 1 2 6 6 132 144 9K3aMeH
3aouHas 2 3 6 6 96 108 JK3aMeH
3aouHas, Bcero 18 4 12 362 396

3. LEJU JUCLATUIMHBI

dopmMHUpoBaHUE y CTYACHTOB 0a30BbIX 3HAaHUI Mo ainredpe, a TakkKe MPAKTHYECKUX
HaBBIKOB MCITOJIb30BaHMS aJIreOpandecKoro anmapara B yueOHoi u Oyayiieit mpopeccnoHaabHOM

JCATCIIBHOCTH.

4. KOMIETEHIHN OBYHAIOHIIETOCS, POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X
NHAVKATOPHI U IINTAHUPYEMBIE PE3YJIBTATBI OBYUEHUA

4.1 KoMmmeTeHmn



Komnerenuun WHukaTopsl Pe3ynbrarel 00yueHus

OIIK-8. OIIK-8.5. OIIK-8.5.1. 3maer <¢yHAaMEHTANIbHBIE OCHOBBI
Cnocoben [Ipumenser anreOpsl

OCYIIIECTBIISATh HayuHble 3HaHus B | OIIK-8.5.2. Ywmeer HCTOJIb30BATh 3HAHUS
MEIarorMyecKyto | obsacTu anredpsl | anreOpandeckux  TEOpUH AN MpernofaBaHuUs
NESATEIbHOCTh HA | B IIEJarOTUYECKOM | COOTBETCTBYIOIIMX  PA3JEIOB  MAaTreMAaTUKU U
OCHOBE JESTEIbHOCTH MH()OPMATUKH

CHELHAaJIbHBIX

Hay4HbIX 3HAHUU

5. ITPOI'PAMMA JTMCHUITJIIMHBI

Tembl Bonpocsl TeMbl

Pasznmen 1

1. Cucremsl Jluneiinble cuctembl M uX MaTpullbl. COBMECTHbIE (ONpE/EIECHHBIE,
JIMHENHBIX HEOIpe/IeIeHHblE) U HECOBMECTHBIE  CHCTEMBI. DneMeHTapHbIe
YPaBHEHUH, npeoOpa3oBaHUsl CUCTEM U MaTPHIL.

meron ['aycca

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

[IppuMeHeHHe  CUCTEM  JIMHEHWHBIX  yYpaBHEHUMHM K  PELICHHIO
reoMeTpuueckux u anredpandeckux 3agad. Onpenenurenu II u I mopsinkos,
VX IPUMEHEHHE.

2. Onpenenurenu
N-TO mopsiaKa

[IepecranoBkn u3 n uucen. lloacraHoBku n-oit cremneHu. I'pymma
IMOICTAHOBOK.

Onpepenurenu n-ro MOpsiKa, OMNpPENEIeHUE W CBOWCTBAa. MUHOpHI,
anredpanyeckue nonojgHeHus. Teopema Jlamnaca.

Meroasl BblumMcienus onpenenurteneid. [IpaBuno Kpamepa pemenus
CHUCTEM JIMHEHHBIX YPABHEHUM.

3. Anrebpa
MaTpHIL

Matpunpl. Onepanuu ciaoXXeHUs MaTpUll M YMHOXEHHS MaTpULbl Ha
yucio. CBoiicTBa onepanu.
Onepanusa ymHOkeHus Marpull. ColicTBa omepauuu. Teopema 00

onpenenurene mnpousBeneHus wMarpul. OOpaTHas MaTpuia, YyCIOBUs
CyILIECTBOBAHMS.

Pemrenne wmaTpuuHBIX ypaBHEHMH. Pemenume cucTeM JIMHEMHBIX
YpaBHEHUM.

4. KoMIuiekcHbIe
yucna

ITone xommiekcHbIX uucen. AnreOpandeckas (Gopma KOMIUIEKCHBIX
4yuCe, onepanus CONpsHKeHMs!, CBOMCTBA.

Tpuronomerpuueckass (popma KOMIUIEKCHOTO uwucia. JlelicTBus Haj
YyucliaMd B TpUroHoMmerpuueckoil (opme. dopmyna Myaspa. Kopuu us
KOMILIEKCHBIX yKcen. ['pynna kopHei u3 1, nepBooOpa3Hble KOPHHU.

I'eomeTpuueckass uHTEpHpeTanus JICUCTBUA HaJ KOMIUIEKCHBIMU
4KCJIaMHU, HEPABEHCTBA JIJIs1 MOJyJIEH.

5. MHOTO4YWIEHEBI
OT OJIHOH
MepEMEHHON

KoJib110 MHOTOYJIEHOB OT OJHOW NMEPEMEHHOM, ACIMMOCTh C OCTATKOM.
CBolicTBa OEIMMOCTH MHOIOYIEHOB. HauOoabiuii oOmMHA AeIuTelb U
anroput™M EBkinuaa. B3anMHO mpocCThle MHOTOYJIEHBI, KPUTEPUN B3aUMHOM
MIPOCTOTBHI.

Kopuu wmnorounenoB. Teopema be3y, cinencrBue. KparHble KOpHH,
ycnoBus cymiectBoBaHus. Cxema ['opHepa. OcHOBHasi Teopema aireOpsl,
CJIE/ICTBUSL.
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®opwmynsl Jlarpanxka, Buera, Teitnnopa. [Ipumenenune B 3neMeHTapHOM
MaTeMaTuKe.

MHorousneHsl HajJ TOJEM JACHCTBUTEIbHBIX YHCEN, HPUBOIUMOCTD,
paroHanbHBIE KOpHH. [lonme pamMoHaNBHBIX JApoOeHd, pa3iokKeHHE
parMoHaANBHBIX Ipo0Oel B cyMMy npocTeimumx. [[pumeHeHue B aeMeHTapHON
MaTeMaTuKe.

Paznen 2
6. JIuneiinbie IToHsATHE TMHENHOTO IIPOCTPAHCTBA, IPOCTEHIINE CIECICTBHS U3 aKCUOM.
IIPOCTPAHCTBA [TonnpoctpancTBa, JuHelHble o00onoukn. CyMmMa H©  IepecedeHue

MIOANPOCTPAHCTB, IpsIMasi CyMMa.

JIuneliHass HE3aBUCUMOCTb U 3aBHUCHUMOCTb BEKTOPOB, SKBHUBAJICHTHBIE
cucreMsl. baszuc npoctpancTBa, pa3MEpHOCTb, KOOPIUHATHI BEKTOPOB.

MakcumanbHble JIMHEWHO HE3aBUCUMBIE TOJICUCTEMBI, PAHI CHUCTEMBI
BEKTOPOB. PaHT MaTpuIbl, TEOpEMA O paHre MaTPULBL.

Cs3p Mexy OazucaMy IPOCTPAHCTBA, MpeoOpa3oBaHUE KOOPIUHAT.
H3oMopdu3M MpoCTpaHCTB.

Kpurepuii coBmecTHOCTH JIMHEHHBIX cUCTEM. OIHOPOJHBIE CHUCTEMBI,
O0asucHble penieHus. TOJKOBaHUME MOJIPOCTPAHCTBA KaK MHOYKECTBA
pelnieHnii HEKOTOPOH OJIHOPOJIHOM CHUCTEMbI JUHEHHBIX YPABHEHUM.

7. EBKIINIOBEI
MPOCTPAHCTBA

EBxnumoBo u yHutapHoe mpocTtpancTBa. CKalsspHOE NpPOU3BEICHUE,
CBSI3b C DJJIEMEHTAapHOM MaremMaTukod. JUIMHBI BEKTOPOB, Yrojl MEXIy
BEKTOpPaMHU, HEPABEHCTBO Komm-byHsikoBCKOTO. [Ipouenypa
OpTOTOHANIM3AlUU, OPTOHOPMUPOBAHHBIN Oa3HC.

N3omopdu3m  eBKIUIOBBIX MPOCTPAHCTB. PaznoxeHue eBKIMIOBA
MIPOCTPAHCTBA B MPSAMYIO CYMMY MOAIPOCTPAHCTBA U €r0 OPTOTOHAIBHOTO
nornosiHeHus. OpToroHalbHAsE TPOEKIMS BEKTOpa Ha TOIMNPOCTPAHCTBO,
onpenenurens I pama. Meton HaMMEeHbIIMX KBAJpPaTOB.

8. KBanparuunsie
(bopMbI

JIuneliHble (QYHKIIMOHAIIBI, COMPSKEHHbIE MPOCTPAHCTBA. bunnHelHbIe
¢dopMbl, ux matpuilsl. KBagparuyunsie GopMsl.

Kanonuueckuii Buj| kBaipaTH4HbIX popM, MeTox Jlarpanxa.

Meton Skobu mnocTtpoeHus kaHOHMYecKoro Oasuca. IlomoxwurensHO
olpeieNieHHble KBaJlpaTHuHble (GopMbl, kputepuit CHiibBecTpa.

3aKOH MHEPLMHU KBAaApaTUYHBIX (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 TMHEWHBIMHM onepatopaMu M Marpuiramu. CBsi3b MEXITy
MaTpHIIaMU OTlepaTopa B pa3HbIX 0a3zucax, CBOMCTBA MOJOOHBIX MAaTpPHUILI.

WNuBapnanTHble MOANPOCTPAHCTBA M JHMAaroHajbHbIE  MAaTPHIIBL.
XapakTepUCTUYECKUE MATPUIBl U  XapaKTEPUCTUYECKUE MHOTOWIEHBI.
CoOcTBeHHBIE BEKTOPHI OmepaTopa. YCIOBHE IUArOHATW3AIuU JIMHEHHBIX
OIIEpaTOpOB.

JlunelHble oOmepaTopbl B €BKJIMAOBOM (YHUTApHOM) HPOCTPAHCTBE.
ConpspkeHHBIE onepaTopbl U UX MaTpulibl. CaMOCONPSKEHHBIE ONEPATOPHI,
UX TUaroHalIu3aIusl.

N3omerpuueckue (OpTOroHaNbHbIE, YHUTApHBIE) ONEpaTOphl, CBOICTRA.
CymiectBoBaHHE COOCTBEHHOT0 0a3nca JJisi yHUTAPHBIX ONEPATOPOB.

[IpuBenenue kBagpaTHUHBIX (OpPM K TIaBHBIM OcCsM. ToiKoBaHuUE
HEKOTOPBIX T€OMETPUYECKHX TMpeoOpa3oBaHuil (IMOBOPOT Ha  Yrod,
CUMMETpHUA), KaK JIMHEMHBIX OINEpPaTOpPOB, OTHICKAHME MATPULl TAKHX
npeoOpa3oBaHUil B OPTOHOPMUPOBAHHOM Oazuce.

Paznen 3
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10. OcHoBHEBIE
IIOHATHUA TeOpI/II/I

rpynn

Anrebpanyeckue ornepamyy, TPYIIb, IOy Py, MOHOUIBI.

N3omopduszmer, Teopema Kanu. [loarpymniibl, cucteMbl 00pa3yromuX.

[Hukarueckue moarpymnisl (KOHEYHbIE U OECKOHEYHBIC), UX OIMHCAHUE C
TOYHOCTBIO 10 n3oMopdusmMa. 'omoMopdu3mMel rpymr.

11. KOHCTpYKIIUH
Ha rpynmnax.
OcHoBHas
Teopema
a0eJIeBBIX TPYIII

Cmexsble knaccel, Teopema Jlarpanxka. HopmanbHbple mnOArpyIIIbI,
daxropuzanus. Teopema o romomMopdu3mMax rpyI.

[IpssMble cyMMBI W MpsIMbIE IPOM3BEIEHUS TPYMIIL.
LHUKJIMYECKUX TPYII B MPSMYIO CYMMY.

Pasznoxenue rpynn B npsmMyro cymmy p-Tpynin. Pasznoxxenue p-rpynn B
MPSIMYIO CYMMY NPUMAPHBIX HUKJIMYECKUX MOATPYIIIL.

Paznoxenue

12. Konena u Kousbna v mosnsi, mpocreiiiue cBocTBa. Maeansl Kosel, Koablia IiIaBHbIX
IOJISi: OCHOBHBIE | M€aJOB, KOHTPYIHIIMU 1O MOAYJII0 uzaeana. Teopema o romomopduszMax
HOHATUS koutel. [Ipsimble cymmbl kosten. DakTopu3anus 1o IpoCcTOMY HJiealy.
XapaxTepuctuka nosed, npoctele nods. [lons [Nanya. Anrebpanyeckue
U TpaHCLEHACHTHbIE paciiuperusi. CTpoeHue NpOoCThIX paclIMpeHHil.
6. CTPYKTYPA U COAEPXAHUE IUCHUITIIMHBI
6.1. ®opma oOyuenus — ounas, Kypc — 1, cemectp — 1
HaumeHoBaHus pa3zienoB U TeM Konmriectso Hacos
Jlexu. | Jla6op. | Ilpakr. | CPC+K | Bcero
Paznen 1. 34 17 93 144
1. CucreMbl TMHEHHBIX YPaBHEHUN, METO] 6 3 17 26
l"aycca.
2. OnpenenuTenu n-ro nopsiaKa. 8 4 22 34
3. Anrebpa maTpwuiI. 6 3 16 25
4. KomIuieKCHbIE Yuca. 6 3 16 25
5. MHOrouJIeHbI OT OJJHOW IEPEMEHHOM. 8 4 22 34
NTOI'O 3A 1 CEMECTP 34 17 93 144
6.2. ®opma oOyueHus — o4Has, Kypc — 1, cemectp — 2
HawnmenoBaHus pa3enoB u TeM Konmriectso Hacos
Jleku. | Jlabop. | Ilpakt. | CPC+K | Beero
Pasnen 2 34 34 76 144
6. Jlunelinbie MpoCTpaHCTBA. 10 10 22 42
7. EBKIIMAOBBI IPOCTPAHCTBA. 8 8 18 34
8. KBagparnunsie popmel. 8 8 18 34
9. JIunelHbIE ONEPATOPSI. 8 8 18 34
HUTOI'O 3A 2 CEMECTP 34 34 76 144
6.3. ®opma oOyueHHs — O4Has1, Kypc — 2, ceMecTp — 3
HawnmeHoBaHUs pa3ienoB u TeM Komectso qacos
Jlexu. | Jla6op. | Ilpakt. | CPC+K | Beero
Paznen 3 17 34 57 108
10. OcHOBHEBIE TOHATHS TEOPUU TPYIIL. 6 12 20 38
11. Koncrpykiuu Ha rpynnax. OCHOBHas 5 10 17 32
TeopeMa abeIeBbIX IPYIIII.
12. Kosiblia ¥ MOJIs1: OCHOBHBIE NOHSITHSI. 6 12 20 38
HUTOI'O 3A 3 CEMECTP 17 34 57 108
NTOI'O MO KOMITIOHEHTY OIIOII 85 17 68 226 396

6.4.dopma 00yueHust — 3a09Hast, Kypc — 1, cemectp — 1

HaumenoBanus PasacjioB U TCM

KonnuectBO yacoB




Jlexu. | Jla6op. | Ilpakt. | CPC+K | Beero

Paznen 1. 6 4 134 144
1. CucTeMbl IMHEWHBIX YpaBHEHUH, METO/I 1 1 24 26
l"aycca.

2. OnpenenuTenu n-ro NopsaKa. 1 1 32 34
3. Anrebpa MaTpwil. 1 1 23 25
4. KOMILIEKCHBIE YHCIIA. 2 0 23 25
5. MHOTOWIECHBI OT OJTHOM ITEPEMEHHOM. 1 1 32 34
HUTOI'O 3A 1 CEMECTP 6 4 134 144

6.5. ®opma oOydeHus1 — 3a049Hast, Kypc — 1, cemecTp — 2

KosmgectBo yacoB
Jlexn. | Jla6op. | Ipakr. | CPC+K | Bcero
Pasnen 2 6 6 132 144

HaumenoBaumus pPasaciioB U TCM

6. Jlunelinbie mpoCTpaHCTBA. 2 2 38 42
7. EBKIMIOBBI TPOCTPAHCTBA. 1 1 32 34
8. KBagparuunsie popmel. 1 1 32 34
9. Jlunelinpie orepaTopsl. 2 2 30 34
NUTOIO 3A 2 CEMECTP 6 6 132 144

6.6. @opma o0yyeHHs — 3a04Has1, Kypc — 2, ceMecTp — 3
KonmuectBo yacos
Jlexu. | Jla6op. | Ilpakr. | CPC+K | Bcero

HaumenoBanus pasaciioB U TEM

Pasznen 3 6 6 96 108
10. OcHOBHBIE TOHATHUSI TEOPUU TPYIII. 2 2 34 38
11. Koncrpykiuu Ha rpynnax. OcCHOBHas 2 2 28 32
TeopeMa abeJIeBhIX TPYIIIL

12. Kospia u mosisi: OCHOBHBIE MTOHSITHS. 2 2 34 38
HUTOI'O 3A 3 CEMECTP 6 6 96 108
NUTOI'O 1O KOMITIOHEHTY OIIOII 18 4 12 362 396

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) TSI TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1. KoHTpoJIbHBIE BOITPOCHI

Paznea 1

1. CucreMbl TMHENHBIX YPABHEHU: OCHOBHbBIE TTOHSATHS.

2. Meton I'aycca pemieHns CUCTEM JIMHENHBIX YPaBHEHH.

3. IlepecranoBku N-HOM creneHu. HMHBepcuss B mnepecTaHoBKe. TpaHcrno3uuus B
[IEPECTAaHOBKE.

4. TlonctaHoBKH N-HOM cTereHH. YeTHOCTHh ITOACTAaHOBKH. YMHOKEHHE ITOJICTAHOBOK,
rpymnma rnoacTaHOBOK.

5. Onpenenenne AeTepMUHAHTOB. CBOMCTBA ONPEACTUTENS.

6. MuHOp, OTIOHUTENFHBIA MUHOD, anredpandeckoe fononHeHue. Teopema Jlamaca.

7. Meron Kpamepa penieHust cucTeM JUHEHHBIX YPABHEHUM.

8. Marpuupl, onepanuu CI0XEHHUs] MaTpULl U YMHO)KEHHUsI MaTpUILl HAa YUCIIO, CBOMICTBa
onepanui.

9. YMHOX€eHuE MaTpull, CBONCTBA ONEpaLUH.

10. Kpurepuit 06paTtuMocTi MaTpHIL.

11. Anrebpanueckass gopma 3amUCH KOMIUIEKCHOTO 4YHCia. PaBEeHCTBO KOMIUIEKCHBIX
yucen B anreOpanueckoi (opme 3ammcu.  AnreOpamdeckue Omepalud Ha MHOMXECTBE
KOMILIEKCHBIX YHCeN B anredpanyeckoit opme.
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12. 'eoMeTpuyeckass MHTEPIIPETAIMs KOMIUIEKCHBIX YHCEIl. TpuronomeTpudeckas ¢popma
KOMILIEKCHOT'O YHCIIA.

13.IlpousBenenne, 4YacTHOE KOMIUIEKCHBIX 4YHCENl B TPUTOHOMETpUYecKoi (dopme.
®opmyna MyaBpa; BBIYUCICHUE BCEX 3HAYEHUW KOPHS U3 KOMIUIEKCHOro uwmcia. CBoiicTBa
MOJYJS ¥ apTyMEHTA.

14. KopHu U3 eAMHUILIBI, MYJIbTUIIIIMKATUBHAS TPYIINAa KOPHEHW N-Ol CTENEHU U3 €IUHUIIBL.

15. Onepanus conpspKeHHs, €€ CBOMCTBA (C J0KA3aTeIbCTBOM).

16. Onpenenenus rpynibl, MOHOU/1A, OIYTPYIIIbI, TPYIIIONA.

17. OnpeneneHue Kobiia, KOMMYTaTUBHOT'O KOJIbI[A, KOJIbLIA C €AMHUIEH, TTOJIS.

18. KoJib110 MHOT'O4JIEHOB OT OJHOI'O0 HEM3BECTHOI'O, JEIMMOCTH ¢ octaTkoM. CBoicTBa
JI€TMMOCTH MHOTOYJIEHOB.

19. HauGonpmmwmii oOmumi penurens W anroput™ EBkiampa. B3aummHO mpocTbie
MHOT'OWIEHBI, KPUTEPUI B3AUMHOU MPOCTOTHI.

20. Kopuu MmuorouneHoB. Teopema be3sy, cinenactBue. KpaTHble KOpHH, YCIOBHUS HX
CYILIECTBOBAHUSI.

21. OcHOBHas Teopema anredpsl, CIEICTBUSL.

22. ®opmynsl Jlarpanxka, Buera, Teinopa. [Ipumenenue B aneMeHTapHON MaTeMaTHUKeE.

23. MHorouseHsl Haj MOJEM JACUCTBUTENbHBIX UYMCEN, NMPUBOJAUMOCTb, PAllUOHAJIbHBIE
KOPHHU.

Paznen 2

24. IloHsATHE TMHEHHOTO IPOCTPAHCTBA, IPOCTEUILINE CIEICTBUS U3 AKCUOM.

25. [lognpocTpaHCcTBa, JIMHEHHBIE 000TOUKH.

26. CyMMa U niepeceyeHue NoANPOCTPAHCTB, MPAMasi CYMMA.

27. JIuneiiHnasi HE3aBUCUMOCTh M 3aBUCUMOCTh BEKTOPOB, SKBUBAJIEHTHBIE CHCTEMBI.

28. bazuc nmpoctpaHcTBa, pa3MEPHOCTh, KOOPAUHATHI BEKTOPOB.

29. MakcuMaibHble JTUHEHHO HE3aBUCUMBbIE MTOJICUCTEMBI, PAHT CUCTEMBI BEKTOPOB. PaHr
MAaTpHULIbI, TEOPEMA O PAHIe MaTPULIBI.

30. CBa3b Mex 1y OazucaMu IpOCTPAHCTBA, MpeoOpa3zoBaHUe KOOPIUHAT.

31. U3omopdu3m NpocTpaHCTB.

32. Kpurtepuil COBMECTHOCTHU JIMHEWHBIX CUCTEM.

33. OpHOpoIHBIE CUCTEMBI, Oa3MCHBIE pelieHus. TolKoBaHME MOINPOCTPAHCTB, KAk
peLIeHU OTHOPOJHBIX CUCTEM.

34. EBkinmpoBo mnpocTtpaHcTBa. CKaJspHOE NPOU3BEIEHHUE, CBSI3b C DIIEMEHTapHOMN
MaTeMaTUKOM.

35. JInvHBI BEKTOPOB, YIoJl MEKY BEKTOpamu, HepaBeHCTBO Komm-byHsakoBckoro.

36. [Ipouienypa opToroHaM3aui, OpTOHOPMUPOBAHHBIN Oa3ucC.

37. OproroHanbHas MPOEKLUs BEKTOpa Ha MOAIPOCTPAHCTBO, ompenenurens I'pamma.
MeTo HaMMEHbBIIUX KBaIPaTOB.

38. bununeiinsie popmbl, UX MaTpulbl. KBagpaTnunsie GopMBbl.

39. Kanonnueckuit Buj KBaApaTUUHbIX (popm, MeTon Jlarpanixka.

40. Meton SIkoOu MOCTpoeHUsI KAHOHUYECKOTo 0a3uca.

41. IlonoxxuTenbHO oIpeeTeHHbIe KBaApaTuuHble (hopMbl, kputepuii CuiibBecTpa.

42. 3aKOH WHEPLUU KBaIpaTHUHBIX GopM. PaHT KBaipaTHUHBIX ()OPM U PaHT UX MATPHII.

43. JInneliHple onepaTopbl U MX MaTPHUILbI, IPOCTEUIIINE CBOWCTBA.

44. S1npo u paHr JMHEHHOTO onepaTopa.

46. CoOCTBeHHBIC BEKTOpPHI OMeparopa. YCIOBHE JUATOHATU3ANNHN JIMHEHHBIX
OIIepaTOpOB.

47. JluHeliHble omnepaTtopbl B €BKJIWIOBOM (YHHUTapHOM) mHpocTpaHcTBe. ComnpsKeHHbIE
orepaTopsl U UX MaTpulbl. CaMOCONPSKEHHBIE ONIEPATOPBI, X TUArOHAIU3ALMS.

48. IlpuBenenue KBagpaTU4YHBIX (OpPM K TIJIaBHBIM OCSM. TOJKOBaHHWE HEKOTOPBIX
TeOMETPUUYECKHUX TTpeoOpa3oBaHuii (TOBOPOT HA YroJl, CAMMETPHSI), KaK JJUHEHHBIX OIEepaTopoB,
OTBICKaHHE MaTPHI] TAKUX PpeoOpa3oBaHuil B OPTOHOPMUPOBAHHOM Oazuce.
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49. Anrebpaunueckast onepanusi, Fpymnmnous, noixyrpymnia, MOHOU, Fpymmna.

50. U3zomopdusm rpymi. Teopema Kam.

51. Iloarpynmsl: onpenencHue U KpUTepuid, IpUMepBbI.

52. IMKIM4YeCKue TpyIIIibl.

53. M3oMophu3Mbl LUKIMYECKUX TPYIIL; TMOPSAJOK 3JIEMEHTa TPYIINbl; KOHEYHas H
OeckoHEeYHas [IUKIMYECKUE TPYIIIbI

54. JIeBblil U MpaBblii CMEXHBIE KJIACCHI; CBOWCTBA CMEXHBIX KJIACCOB.

55. Teopema Jlarpanska; HHIEKC MOATPYIIIIbI B TPYIIIIE.

56. HopmaibHble OATPYIIIbI; KPUTEPUM HOPMAJILHOCTH MOATPYIIIL.

57. ®akroprpynmna. [{TukIMIHOCTH (HhaKTOPTPYIIBI HUKINIECKON TPYIIITHI

58. T'omoMopdu3MBbI TPy, CBOHCTBA TOMOMOP(HU3MOB.

59. Slapo romomopdusma.

60. Teopema o romoMop(u3Max rpymil.

61. IIpsmoe npousBeaeHue (mpsiMasi cymma) rpymi.

62. Kputepuu npsiMoro npousBeAeHus (IpsIMO CyMMBbI) TPYIIII.

63. IIpumapHble HUKIHYECKUE TpymIbl. TeopeMa o MpUMapHBIX MUKINYECKUX TPYIINax.

64. OcHOBHas TeopeMa TEOPUH KOHEYHBIX a0eIeBhIX TPYIII.

65. Onpenenenue u npuMepsl koiel. [Ipocreiiniue cBoiicTBa.

66. OnpezenexHue 1 NpUMeEpHI MOJEH.

67. Iloaxonblo U MOATOE, KpUTEPU MOIKOIbIIA U TIOIIOIS.

68. Uneaun, riiaBHbIN uean; KpuTepuil uaeana.

69. N3omopdusm u roMoMoppu3M KOJIblIa; SIpo ToMOMOphu3Ma.

70. CpaBHEHHE 110 MOAYJIIO Ueana, (PaKTOpKOJIbIIO.

71. Teopema o romomMopu3Max KoJjell.

72. XapakTepucTHKa MOJIs.

73. IIpoctoe noje; TeopeMa 0 CTPOEHUHU IPOCTHIX Mojel. Pacimpenue nomuei.

7.2.  Tewmbl NUCbMEHHBIX PAaOOT (TUIIBI 3a/1a4)
KoHTposbHBIE pabOTHI 110 BCEM TEMaM;
JoManTHue (MHAUBUAYAIbHBIC) 33/1aHUS 110 BCEM TEMaM.

7.3.  OOpaser; conxepkaHHsl SK3aMEHAIlMOHHOro Owmiera: BCero IMsATh 3aJaHui, 1Ba
BOIPOCA U3 KOHTPOJIBHBIX MO COOTBETCTBYIOIIEMY pa3fieny (CEMEeCTpy) U TpH 3ajadyu (BKIrOUas
OJIHY — TEOPETUYECKOI0 XapaKkTepa).

BUJIET Nel
1. TloHsiTHE NMHEHHOTO TMPOCTPAHCTBA, NPOCTEHIINE CIEJCTBUS M3 aKCHOM (JIoKa3aTh 2-3

CBOWCTBA).
2. JInHeiHbIe omepaTopbl U X MaTPHIIBI, TPOCTEHIIIIE CBOWCTRA.

a-b b-c

3. IlokasaTb, 4YTO  MHOXECTBO |J = | a, b, ceR SIBJISIETCS

C 0]

MOAMPOCTPAHCTBOM HEKOTOPOTO JIMHEHHOTO TPOCTPAHCTBA, HANTH 0a3UC M pa3MEPHOCTb.

4. MOXHO 71 B IPOCTPAHCTBE BCEX MHOTOWICHOB OT X HaJ R cTermeHu He BbIIIE BTOPOH 3a1aTh
CKaJSIpHOE TIpOn3BeieHne (HOpPMYIIOit.

a) (f,9)=1(DgO)+ O gD+ fDg(-D):;

6 (f,9)=1(0)gO)+ fD) gD+ f(2)g(2);

) (f,9)=1(0)g(0)+fD)g®D?
5. MoryT 11 TMHEWHO 3aBUCUMBbIE BEKTOPHI OTOOPA3UTHCS B IMHEWHO HE3aBHCHUMBIC BEKTOPHI ITPH
JIEMCTBUM HEKOTOPOIO JINHEWHOr O oneparopa. Jlokasars.
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8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYHAIOUIMECA

OO6mrast olleHKa 3HAHWKA OOYYAIOIIUXCS MO JUCHUILIMHE TpoBoauTces mo 100-6amibHOo#
IIKAJIE€ WMCXOJ M3 MaKCUMyMa, MPHUBEACHHOTO B Tabiuie Huxke. OpraHu3anuoHHO-ydeOHas
paboTa B ayAUTOpUU OLICHUBAETCS HAa OCHOBE TAaKMX KPUTEPUEB KaK IMOCEIIAeMOCTb 3aHATHUH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBIIOJIHEHUE JOMAIIHUX 33JlaHWN, aKTUBHOCTh BO BpeMs
MPOBEJCHUS JICKUMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydacTHE B OOCYKICHHHM TEKYILIero u
MPOMICHHOT'0 MaTepuaa, pereHue 3aaad u T.11.).

CryaeHT uMeeT BO3MOXHOCTh mojyduTh 100 GamioB 3a yueOHYHO paboTy B cemecTpe
cormacHo Tabnuie. B cioywasx, korma B cemectpe 3apaborano menee 60 Oamno u3 100 wim
3apaboTaHHass CyMMa 0ajUIOB HE OTBEYAET OXKHMIAHHSAM, CTYJCHT CIAeT YK3aMCH (OLICHMBACTCS B
100 6amioB u mpu dTOM 3apabOTaHHBIE B CEMECTpe Oauibl HE CYMMHUPYIOTCS ¢ OauiamMu 3a
sk3ameH). OOs3aTeNbHBIM YCIOBHEM HK3aMEHAIIMOHHOTO HCHBITAHUS SIBISETCS BBINOJHEHUE
CTYJICHTOM JIOMAIIHUX (MHANBUIYAJbHBIX) 3a1aHUH 33 CEMECTD.

8.1.

Cemectp 1

Howmepa paznenos

Bunpr pabot

MaxkcumanbsHoe
KOJINYECTBO OaJLIOB

Oprann3annoHHO-yueOHast padoTa B ayIUTOPHH

Brinonnenue nomMamHux (MHAMBUAYAIbHbIX ) 50
1 (Temsl 1-5) 3aaHuil
KontponbHas pabora 50
UTOIO 100
JK3aMeH 100
OO0mmii UTOr 32 ceMecTp 100
8.2. Cemectp 2
Howmepa pazgenos Bunsr padot MaxcimarbHoe
KOJIMYECTBO OaJIIOB
OpranuzaloHHO-y4eOHas paboTa B ayAUTOPUH
Brinmonnenue nomMamHux (MHANBUAYAIbHBIX ) 50
2 (temsr 6-9) 3aaHuil
KonTtponbHas pabora 50
UTOIrO 100
JK3aMeH 100
OO0mmii UTOr 32 ceMecTp 100
8.3. Cemectp 3
Howmepa pazgenon Bunsr pabot Maxcnmanbroe
KOJIMYECTBO 0aJIOB

Opranu3annoHHO-yueOHas: paboTa B ayIUTOPHH

Boinonnenue nomMamHux (MHAMBUAYAIbHbIX ) 50

3 (remsr 10-12) | 3agaHuii
KonTtponsHas pabora 50
UTOro 100
JK3aMeH 100
OO0umii uTor 3a cemectp 100
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CooTtBeTcTBHE 0AJUIOB OIIEHKE

K OLMeCTEO GAILIOR O1teHKa 110 IATHOAJUILHOM IIKajie
s 100 ECTS | DOxk3amen, nuddepeHunpoBaHHbIN 3auet
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TE€HO
70-74 D YIOBJIETBOPUTEIHHO 3a4TCHO
60-69 E 3a4TE€HO
35-59 FX HEYIOBJICTBOPUTEIHHO HE 3a4TCHO
0-34 F HE 3a4TE€HO

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLECCA JJI JIUIL C
OI'PAHMYEHHBLIMHN BO3MOXHOCTAMUA 310POBbA 1 MTHBAJIM/IOB

B xone peanu3zanyu TUCHHUIDTMHBI UCTIOIB3YIOTCS CIEAYIOMINE JOMOTHUTEIBHBIE METOIBI
00y4YeHHMsI, TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH U IIPOMEXYTOUYHOH aTTecTaluy o0yJaromuxcs B
3aBUCUMOCTH OT UX UHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) JUTSL CHEMBIX U CIIA00BUIALIMX

— JeKIH 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO
KOMITbIOTEpA CO CHELMATM3UPOBAHHBIM [IPOrPaMMHBIM 00eCIIeUeHHEM;

— JUIs  BBINIOJHEHUS — 3aJaHWs TpM  HEOOXOAMMOCTH  MPEJOCTaBIISCTCS
YBEJIMYHBAIOLIEE YCTPOUCTBO; BOZMOXKHO TAK)KE€ MCII0JIb30BAaHUE COOCTBEHHBIX YBEINYMBAIOIIUX
YCTPOMCTB;

— MUCbMEHHBIE 3a7JaHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPU(TOM.

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

— JEKIH OPOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA;

— MTUCHMEHHBIE 3a[aHUs BHIITOJHIIOTCS HA KOMITBIOTEPE B TMCbEMEHHOH (popMe;

— 9K3aMEeH NPOBOJUTCA B IHCBMEHHOH (opMe Ha KOMIBIOTEpPE; BO3MOXKHO
npoBeieHue B (hopMe TeCTHPOBAHHUS.

3) JUISL JIAL C HapyILIEHUsIMU OTIOPHO-/IBUTATEJILHOTO anmapara:

— TeKIH 0(pOPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO
KOMITbIOTEpA CO CHEIMATN3UPOBAHHBIM ITPOrPaMMHBIM 00€CIIEUEHUEM;

— MTUCHMEHHBIE 3a[aHUs BHIITOJHSIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCSA B YCTHOU (pOpME MM BBIMOJIHSIOTCS B MHCHMEHHOM
dbopme Ha KOMIIBIOTEpE.

ITpu HEOOXOIMMOCTH MIpeTyCMaTPUBACTCS YBETMUEHUE BPEMEHHU IS IOATOTOBKU OTBETA.

[Mponienypa  mpoBeACHHS  TPOMEXKYTOYHOM  aTTecTallidl Ui OOYYaromuXxcs
YCTAQHABIMBACTCS C Y4YETOM HX HMHIMBUAYAJIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTanus MOXKET IPOBOUTHCS B HECKOJIBKO ITAITOB.

[IpoBenenne mpoueAypbl OLEHMBAHUS PE3YJIbTATOB OOYYEHHMsI JIOMYCKAaeTcss C
UCTIOIF30BaHUEM TUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHH.

ObecneunBaercs A0CTyN K WH(POPMAIMOHHBIM U OMOIHOrpaduuecKuM pecypcam B CETH
WuTepHer s Kaxaoro oOywaromierocst B gopmax, aJalTUPOBAHHBIX K OTPaHUYEHUSM HX
3JI0pOBbsI U BOCTIPUSATHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA0OBHISIIINX :

— B IIEYaTHOM (OpMe yBETUUEHHBIM IIPUPTOM;

- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSL TITYXUX ¥ CTTaOOCITBITIIAIIIX ;

— B IeUaTHOM dopme;
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- B (hopMe IIEKTPOHHOTO JJOKYMCHTA.

3) 11 00YYarOIIUXCs C HAPYIICHUSIMHU OIIOPHO-/IBUTaTEIbHOTO arapara:
— B II€UaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O I[TPOLIECCA

VYyebnslie 3ansTus npooarcsa B I'maBuom kopnyce Jonl'Y (r. Joneux, mp. I'yposa, 6), B
Y4eOHO-paKTHUECKOM BeIYrCauTeIpHOM enTpe Joul'Y (r. Jouerk, mp. I'yposa, 6, kopmyc 12).

Jns mpoBefeHUs JIEKIUH TpedyeTrcs ayauTopusi, OOOpyJOBaHHAs MEJIOBOW HIIU
MapKepHOW JOCKOH / CEHCOPHBIM JSKpaHOM / MyIbTHUMEIUUHBI IMPOCKTOP C JKPAHOM H
HOYTOYKOM, KOMIUIEKT y4eOHOM MeOenH U1 CTYeHTOB, pabouee MEeCTO IpenojaBaTers.

Jlis IpoBeieHUs TPAKTUYECKUX 3aHATUH TpeOyeTcs ayAUTOpusi, 000py0BaHHAsI METOBOM
WM MapKepHOH JOCKOH / CEHCOPHBIM SKpaHOM / MyJbTHMEIUIHBIA MPOCKTOP C IKPAHOM U
HOYTOYK, KOMIUIEKT y4eOHOW MeOenu i CTYI€HTOB, paboyee MECTO MpenoaBaTessl.

Jia mpoBeneHusi J1a0OpaTOPHBIX 3aHATUNH TpeOyercs ayAuTopus, 00OpyAOBaHHAs
MapKepHOW JOCKOH WIIM CEHCOPHBIM 3KPaHOM / MyJIbTHMEAUIHBIA MPOCKTOP C IKPAHOM H
HOYTOYK, IE€pPCOHaJbHbIE KOMIIBIOTEPHI, KOMIUIEKT y4eOHOM MeOenu Juis CTYyAEHTOB, pabouee
MECTO IperoaBarelis, BRIX0 B IHTEpHET — MIPOBOAHON MM C UcTob3oBaHueM Wi-Fi.

JUis caMOCTOSITENIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoil O6uOIMOTEKH YHUBEpPCHTETAa U JPYIHMX DIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MeToInYecKkoe obecliedeHre, NpeJCTaBIeHHOe B ayauTopusx [JlaBHoro xopiyca
(ayn. 701).

OOyuyaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  y4eOHble MaTepuanbl 110
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle LlenTpa AucTaHIMOHHOIO 00pa3oBaHMS
OI'BOY BO «/lonI'Y». Ilpu n3ydeHUH NUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHE U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH.

11. PEKOMEHAYEMAS JIUTEPATYPA

11.1. OcHoBHas nuTepaTypa
1. Kypom, A. T'. Kypc Bbiciieit anredpst / A. I'. Kypomr. — 24-e u3g., ctep. — CaHKT-
[TeTepOypr : Jlans, 2023. — 432 c.

2. ITpockypsikoB, Y. B. COopHUK 3a1a4 1o JauHEWHHOW anredpe : yueb. mocobue /
N.B. Ilpockypskos. — U3a. 13-e. — Cankr-IletepOypr : Jlans ; Mocksa, 2010. — 480 c.
3. 3p3a, A. B. Aunrebpa: merommka oOy4eHHS CTYIACHTOB II€AarOorHYeCKUX

HanpaslieHU# [ DIEeKTPOHHBIN pecypc] : yueOHo-meToanueckoe nocodue. Y. 1/ A. B. 3b13a, A. M.
Kusumenko, JI. U. Censixosa ; [OY BIIO «Jlonenkuii HanmoHanbHbINH yHUBEepcuTeT», Kadenpa
BBICIIE MaTEMATHUKH M METOJMKHU MpenojgaBaHus maremMatuku. - Jlonenk : JonHY, 2018. —
DneKTpOHHBIE TeKCTOBbIe NaHHbIe (1 daiin).

4, CensxoBa, JI. . AnreGpamdeckue CTPYKTypbl B cHCTeMe (PyHIaMEHTaTbHON
MOJArOTOBKU Oynaymiero yuutens [DIeKTpoHHBIH pecypc] : ydeOHO-MeToauueckoe mnocodue /
JI. K. Censxosa ; 'OY BIIO "JloHeukuit HanmoHanbHbIM yHHBepcHuTeT'. - JloHenk : JonHY,
2016. — DnexTponnsie nanuble (1 daiin).

11.2. JlononHMTENbHAs JIUTEpaTypa

5. ®dannees, . K. Jlekuu no anredpe: yued. mocodue a1 By30B, 00yJarOIIHXCS 110
HaIlpaBJICHUSM MOJTOTOBKU U CHEUATBHOCTAM B 00JaCTH €CTeCTBEHHOHAYY., IIe/l. ¥ TEXH. HayK
/ I.K. ®agnees. — Uzn. 3-e, crep. — Cankr-IletepOypr : Jlans, 2007. — 415 c.
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6. dannees, /. K. 3amaun o Beiciieit anredpe : yaed. mocodue s CTYASHTOB BY30B,
oOyugatomr. o mar. crienuanpHocTsM / [[. K. @angnees, U. C. Comunckuii. — M3x. 17-e. — CaHKT-

ITerepOypr : Jlanb, 2008. — 288 c.

12. ”YH®OPMAILIMOHHBIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHASA OndbMoTeKa (HOB): dbenepanpHas
rocyaapcTBeHHas uH(popMaronHas cucrema / MunucrepctBo KynbTypel P®; Poccuiickas
rocynapcTBeHHas oubnuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — Pexxum mocryma: cBoOOIHBIN, moAnucka. HeoOxoauma ycTaHOBKa MPOrpPaMMHOTO
oOecrieyeHus1. — TeKCT: AJIEKTPOHHBIN.

2. eLIBRARY.RU: nay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum mocTyma: i aBTOPU30B.
NOJIb30BaTesIeiH. —TeKCT: AIIEKTPOHHBIN.

3. Hayunas snextponnass OubOmmoreka «KubepJlenmHkay: caiit / Accoruanms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
CcBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIH.

4. DNeKTPOHHO-O0NOIMOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata obOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPHU30B.
0JIb30BaTesei. — TeKCT: AIeKTPOHHBIN.

S. IBC IOpaiit: >nexTpoHHas OuOnMMoTeYHass cucrema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum noctyma: uisi aBTOPU30B.
IIOJIb30BaTeseN. — TEeKCT: 2JIEKTPOHHBIMN.

6. y1eKTPOHHO-0ubMoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl 'V». —

Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JI0CTyMa: cBOOOAHBIHN. — TEKCT: 371€KTPOHHBIM.
7. JIeKTpOHHbI KaTtajgor Hayunoil 6ubnmoreku Jlonl'Y: pasnen caiira / Hb

Joul'Y. — Tekcr: snextponnsiit // DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata obpamenus: 01.09.2023). — Pexxum qoctymna: MoUcK CBOOOIHBIH, 2IEKTPOHHbBIE IOKYMEHTHI
— 1y monk3oBareneit Jonl'Y.

8. Duextponnblii apxus JIouIl'Y: pa3aen caitta/ Hb Jlol'Y. — TekcT: 21eKTpOHHBIN
// OBC MouI'Y: caitr. — URL: http://repo.donnu.ru/ (nara oopamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOTHBIH.

13. TIPOI'PAMMHOE OBECITIEYEHUE

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

2. Microsoft Office (koprmopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsl Dream Spark ams BeicInx y4eOHBIX
3aBeJIeHUH )

4. Awnrtuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iuuen3zuu GPL, Apache,
BSD niis ¢cBOGOHOTO MPOTPAMMHOTO 0OECTICUEHHS).
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