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1. MECTO JUCLIMITJINHLI B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMEI

1.1.

TpeboBanus Kk nmpeaBapUTEIHHON MOATOTOBKE 00YYAIOIIMUXCS, MPEANIECTBYIONINE

N COMMYTCTBYIOIINUEC JUCHUIIJIMHBI, HA KOTOPBIX OCHOBBIBACTCA U3YUCHUC ﬂaHHOﬁI
0a3zoBas IIOATOTOBKA ITO MAaTEMATHKE B 00BEME IIporpaMmbl CpCI[HGﬁ IIKOJIBI,

1.2.

JIMCUUIIIMHBI, KypCcOBbIE paOOThl U MPAKTHKHU, JJII KOTOPHIX OCBOCHUE JAHHOU

JTUCIUTIIIMHBI HEOOXO0IMMO KaK MpeIIIeCTBYIOIEE:
Onepanuonnsie cucremsl, MHpopmaruka, ba3el JaHHBIX U IPYTHE.

2. OIMMCAHUE JMCHUITJIMHBI

2.1.  OOmas xapakTepUCTHKA

HanmMeHoBaHue nmoka3aTens

3HaueHHE NMOKa3aTes

Ha3zBanue 00pa3oBaTenbHOM MPOrpaMMbl

09.03.04 TIporpamMmmHast HHXEHEPUS
(ITpodune: [IporpaMMHast HHKEHEPHS)

udp 1 Ha3BaHUE B COOTBETCTBUU C
y4eOHBIM IJIAHOM

b1.5.10 Anrebpa u reomerpus

YacTts 00pa3oBaTeIbHON MPOrpaMMbl

bazosag uactn

10/ 360

KomnmgecTBo 3a4eTHRIX CAWHUI / Bcero 1acos

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuogam o0ydeHus
o OO6111ee KOJIMYECTBO YaCOB
o H
dopma & | 8 | nexuu- nabopa- | MpaKTHU- | CaMOCTOSITEIbHOMN dopma

oOyueHnst | & | 2 Bcero

S | OHHBIX | TOPHBIX | YECKHX | paOOTBI+KOHTPOJIb KOHTPOJIS
Ounas 111 34 34 - 112 180 | DOk3ameH
Ounas 1 ]2 34 34 17 95 180 | Dk3ameH
Ounas, 68 68 17 207 360
BCETO

3. HEJIN JUCHUTTJIMHBI

" 03HAKOMUTCS C OCHOBHBIMU HOHSATHSIMH alreOpsl U T€OMETpuUH;

* HayuyuTcs (OpMYJIUPOBATh M JOKA3bIBaTh OCHOBHBIE PE3YJIbTAaThl M3Y4YaeMbIX DPa3/eJioB
areOpbl U TEOMETPHH;

* OCBOMUTbH METO/IbI U CITOCOOBI PelIeHHS alreOpandyeckux U reOMeTpUIEeCKUX 3a/1ay;

* pa3BUBATh JJOTUYECKOE U AITOPUTMHYECKOE MBIIICHUS;

* OBJIaJIETh OCHOBHBIMU METOJIaMU MCCJIEIOBAHUS U PELICHHUS] MaTeMaTHYEeCKUX 3a/1ad,

* BEIpabOTaTh YMEHHUSI CAaMOCTOSATENBHO PACIIMPSTh MAaTeMAaTUUYEeCKUE 3HAHUS U MPOBOJIUTH
MIOCTaHOBKY M MaTeMaTUYECKHUI aHaIn3 MPUKIIaJHBIX 3a]a4;

* IpuoOpecTH 3HAHMSA, YMEHHS M HaBBIKM, IO3BOJISIONIME MOATOTOBUTH BBIMTYCKHHMKA K
HAy4YHO-HCCIIEIOBATENIbCKOM,  NMPOEKTHOM M MPOU3BOJCTBEHHO-TEXHOJIOTHMYECKOMN
JeSITeIbHOCTH B 00JIaCTH CUCTEMHOTO U IPUKJIIAJHOTO IMTPOrpaMMHOT0 00eCIIeueHus;

4. KOMHIETEHIMH ObYYAIOIMETI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X MH/IMKATOPBI
N ITNTAHUPYEMBIE PE3VJIbTATBI ObYUYEHM A

4.1.

Kommerenmn
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OIIK-1. CnocobeH NpUMEHSTh E€CTeCTBEHHOHAYYHbIE M OOILICHMH)KCHEpHBbIC 3HAHU,
METO/Ibl MaTEMaTHUECKOTO aHAJIN3a U MOJIEIIMPOBAHUS, TEOPETHUECKOTO U IKCIIEPUMEHTAIbHOIO
UCCIIEIOBaHMS B TPO(PECCUOHATLHOMN 1EATEIIbHOCTH.

4.2.  HVuaukaTopbl KOMIIETEHITHHA
OIIK-1.1. TloHumaeT W NpPUMEHSET anreOpanvyecKue M TEOMETPUUYECKHE METOIBI K
petieHuto npodeccuoHaIbHO-OPUCHTUPOBAHHBIX 33/1a4.

4.3. Pesynbrarsl 00yueHHS

OIIK-1.1.1. 3HaeT BEKTOPHYIO alreopy

OIIK-1.1.2. 3HaeT aHATUTUYECKYIO T€OMETPUIO HA TIOCKOCTH

OIIK-1.1.3. 3HaeT aHATUTHYECKYIO T€OMETPUIO B MPOCTPAHCTBE

OIIK-1.1.4. Ymeer pemiath 3ajauyd aHAIUTUYECKON FEOMETPUH Ha IIJIOCKOCTH

OIIK-1.1.5. Ymeer pewiate 3a1a4un aHaTUTUYECKON T€OMETPUHN B IPOCTPAHCTBE

OIIK-1.1.6. YMeer pemath 3aa4u, CBI3aHHBIC C BHIYMCICHHUEM MATPHIL, OMPEIECTUTEICH
U PEUICHHEM CHUCTEM JIMHEHHBIX YpaBHEHUN

OIIK-1.1.7. YMmeer pemarh 3aauu, CB3aHHbIE C UCCIIEI0BAHUEM JIMHEMHBIX ONIEPATOPOB
U KBaJPaTUYHBIX POpM

Komnerenuun WNHaukaTopsl Pe3ynbTarsl 00yueHus
OIIK-1.  Cmnocoben | OIIK-1.1. OIIK-1.1.1. 3HaeT BEeKTOpHYIO anredpy
MPUMEHSTh [Tonnmaer u | OIIK-1.1.2. 3HaeT aHAIMTHYECKYI0 T€OMETPHUIO
€CTECTBEHHOHAYYHBIE | IPUMEHSIET Ha TUIOCKOCTH
n obOmenmkeHepHsle | anreOpandeckue u | OIIK-1.1.3. 3HaeT aHAIMTHYECKYIO TEOMETPHIO B
3HAHUA, METOJIbl | TEOMETPUYECKHE MIPOCTPAHCTBE
MaTeMaTUYECKOTO METO/IbI K | OIIK-1.1.4. Ywmeer peuarb 3a7a4u
aHanu3a U | PELIEHUIO AQHAIUTUYECKON T€OMETPHUH Ha IIIOCKOCTH
MOJICIIUPOBAHUS, npodeccuonanbHo- | OITK-1.1.5. Ymeer pemaTh 3a7a4u
TEOPETUYECKOTO M | OPUEHTUPOBAHHBIX | AHAIUTUYECKOW FEOMETPHUH B IPOCTPAHCTBE
SKCIIEPUMEHTAIILHOTO | 3aj1a4. OIIK-1.1.6. YMmeeT pemaTh 3a/1auu, CBI3aHHBIC C
UCCIIeTOBAHUS B BBIUMCICHUEM MAaTpULl, ONPEICINUTENeH U
npodeccnoHanbHOM pELIEHUEM CUCTEM JIMHEMHBIX YPaBHEHUI
JIeSITeIbHOCTH. OIIK-1.1.7. YMmeer pemaTh 3a/1auu, CBI3aHHbBIE C
UCCJIEJOBAaHUEM JIMHEMHBIX ONEpaTopoB U
KBaJIPATUYHBIX hOpM

5. I[TPOT'PAMMA JJUCLATTJIMHBI

HasBanune TeMbl Kpatkoe cogepxanue TeMbl (BOIPOCH TEMbI)
Pazpen 1.
Tema 1. OcHOBHBIE TOHATHS BEKTOpPHOM | CucTemMbl KOOpAMHAT. JlekapToBa MPsIMOYTOJIbHAS
anreOpsl. cucrema koopauHat. [Ipoekius BekTopa Ha OCh,

CBOMCTBa MNpoekuui. Hampasisronme KOCUHYCHI
BEKTOpPA, CBOWCTBO HAIMPABISIONINX KOCHHYCOB.
JluneliHple omepalMy  HAJ ~ BEKTOpPAMH, UX
CBOICTBA. JlmHeitnas 3aBUCHUMOCTD u
HE3aBHCUMOCTh BEKTOPOB. Kpurepuit
KOJUTMHEAPHOCTH  BEKTOpPOB. baszuc cuctemsl
BEKTOpOB. Teopema O pa3ioXeHUH BEKTOpa MO
6a3ucy. KoopauHaTel BEKTOpA.

Tema 2. Onepanuu HaJl BEKTOPAMHU. CkansspHoe npou3BeleHUE BeKTOpoB. Kpurepuit
OpTOTOHAJILHOCTHU BEKTOPOB. CkanspHoe
MPOU3BEICHUE B  JIGKAPTOBBIX  KOOpJMHATAX.
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Anrebpanueckue W TE€OMETPUYECKHE CBOWCTBA
CKaJISIPHOTO HPOU3BEACHUS. Bekropnoe
MPOU3BEICHUE BEKTOPOB. BekropHoe
NPOM3BECHUE B  JEKAPTOBBIX KOOpAMHATaX.
Anrebpanyeckue M TIE€OMETPUYECKHE CBOMCTBA

BEKTOPHOI'O IIPOU3BEICHUS. CwmemanHoe
MPOU3BEICHUE BEKTOPOB. CmemanHoe
MPOU3BEICHUE B  JIEKapTOBBIX KOOpAUHATaX.
I'eomeTpuueckuit CMBICII CMEIIAHHOTO

npousBeaeHusa. Kpurepuii koMIuiaHapHOCTH TPEX
BEKTOPOB.

Tema 3. [Ipsimast Ha MIJIOCKOCTH.

[TonsTre 00 ypaBHEHHSIX JIMHUHA U MTOBEPXHOCTEH,
THUIIBI YpaBHEHHI: SBHOE, ofmee,
napamerpuueckue. Ilpsimas Ha  IJIOCKOCTH.
Paznuuneie GoOpMBI 3amucH ypaBHEHHH TMPSMOH,
paccTositHue OT TOYKM J0 TnpsMoil. [lenenue
OTpe3Ka B 3a/IaHHOM OTHOILIEHUHU.

Tema 4. [110CKOCTh B IPOCTPAHCTBE.

[Tnockocts B mpocTtpancTBe. Paznuunbie Gopmbl
3alMcU  ypaBHEHMH  IUIOocKOcTH.  B3aumuoe
PacCMoJI0KEHUE MIIOCKOCTEH.

Tema 5. IIpsimast B mpoCcTpaHCTBE

IIpsimass B mnpoctpancTBe. Pazmuunble (Qopmbl
3allMCHM  YPaBHEHHUH NPSIMOM B IIPOCTPAHCTBE.
B3aumnoe pacroao)keHue IIPSIMBIX B
IIPOCTPAaHCTBE. B3anMHOE pacnoiokeHne npsaMon
U IIJIOCKOCTH B IIPOCTPAHCTBE.

Tema 6. Onpenenureny.

Onpenenurenn.  CBoiicTBa  ONpeneaUTENEN.
MuHopsl, anredpanveckue JIOTIOJTHEHUS.
Brluncnenue onpenenurenceii.

Tema 7. Anrebpa maTpwuir.

Anrebpa marpun. MaTpulibl UX THIbI, ONEpaluu
HaJ MaTpulaMM M HX CBOWCTBA. YMHOXKEHHUE
MaTpull U ero csoictBa. CTemeHM KBaJpaTHOMN
MaTpulbl. TpancnonupoBanue Matpul. ObparHas
Marpunia. OOpaTUMOCTh ¥ OJHOCTOPOHHSA
oOpatumMocTb.  MHOrOYJIeHbl  OT  MaTpHIIbL.
[Ipocreitiumne marpuuHble  ypaBHEHHs. PaHr
MaTpulbl. Beluncienne paHra marpul METOAOM
JJIEeMEHTapHbIX IpeoOpazoBanuil. Teopema o
6a3ucHoM MuHOpe. Kputepuii paBeHCTBa HYIIO
ONIPEACIUTEIS.

Tema 8. O61mas TeopHst CUCTEM JIMHEHHBIX
YpaBHEHUM.

CucreMbl TMHEWHBIX ypaBHeHMHA. Knaccudukarms,
OCHOBHBIE TOHATUS M onpeneneHus. Kpurepun
COBMECTHOCTM W  €OUHCTBEHHOCTM  PELICHUS.
Marpuunsliii cnoco6 pemenus. Meron Kpamepa.
Meron Tl'aycca pelieHus IPOU3BOJIBHOM CHCTEMBI

JIMHEWHBIX YpaBHEHUM. Panr MaTpPHULIBL.
Onpenenenus panra. CBOWCTBAa PELIEHUI CUCTEM
JIMHEWHBIX OJTHOPOIHBIX YpaBHEHUIA.

OdyHnameHTanpHas cuctema pemieHuid. CTpykTypa
OO0IIEro pereHusI.

Tema 9. AnreGpa KOMIJICKCHBIX YHCEN.

Kommniekcuple umcna. Tpu  ¢opmbl  3ammcu
KOMIUIEKCHOIO  4YHClIa WM Omepaluu  Hax




KOMIUIEKCHBIMU ~ 4HClIaMu.  ['eomeTrpuueckas
UHTEpIIpeTalysl KOMIUIEKCHBIX 4ucen. Popmyna
Myaspa. CpoiicTBa MOIyJiE U  apryMeHTa
KOMIUIEKCHBIX 4Hcel. KOpHM U3 KOMIIIEKCHBIX
yucen. Kopau u3 enunuiel. I'pynna KopHen u3s
€IMHHLIBL.

Tema 10. AnreGpa MHOTOUJICHOB.

MHoOrouneHsl. Teopema €JUHCTBECHHOCTU.
Onepauuu Hax MHorowieHamu. Jlenenue c
ocratkoM. HOJI. Anroputm EBxnmmuna. Kopau
MHorouseHoB. Teopema besy u crneacrsue u3 Heé.
Pasnoxxenne mno kopHsAM. KpaTHocTh KOpHS.
Teopema Buera. MHOrousieHbI ¢ BEIIECTBEHHBIMU
KOd(pPUIHMEHTAMH U MX KOpPHH, Pa3lIoKeHUE Ha
HEMPUBOJUMBIE MHOXHUTENTU. MHOTOUYIEHBI C
LETTBIMHU KO3 pUITHESHTAMH. emnsie u
paloHaIbHble KOPHU MHOTOYJICHOB C IIEIBIMU
kodpunuentamu. [IpousBogHAass MHOTOWICHA.
KopHu MHOrOYJIeHa M TTPOU3BOTHOM.

Pasnen 2.

Tema 11. JIuneitHble MTPOCTPAHCTBA.

JIunevinble mpoctpaHcTBa.  OmnpexneneHue U
npuMepsl. basuc u pasmeprHocts. Ilepexon
HOoBOMY Oasucy. Marpuna nepexona. CpoiicTBa
Marpull nepexozna. JImHelHHbIE MOIIIPOCTPAHCTBA.
JluneiiHass o00010YKa Kak MOZAMNPOCTPAHCTBO.
CpoiictBa JnuHEHHBIX o00Oonoyek. Cymma U
repeceycHue JIMHENHBIX MIOATIPOCTPAHCTB.
Teopema 0 pasMepHOCTSX.

Tewma 12. EBKJIMIOBBI MPOCTPAHCTBA.

EBxkimupoBsl  mpocTtpaHcTBa.  Ompenenenve u
npuMepsl.  JlimHa  BeKkTOpa.  YIrou — MexAy
BekTopamu. HepaenctBo Komm-byHsikoBckoro.
Teopema ITugaropa. OpToroHanbHble CUCTEMBI U
ux cBoiictBa. OpPTOHOPMHUPOBAHHBIE CHUCTEMBI.
PasenctBo IlapceBana. Koopaunatsl BekTOpa B
OPTOHOPMHUPOBAHHOM 6a3uce. IIpornecc
oproroHanu3zauuu.  OpToroHajgbHas  mpsMas
cymma. PasnoxkeHue B OPTOrOHAIBHYIO IPSAMYIO
CyMMYy. Paccrosinne oT BEKTOpa hi ()
noanpocrpancTBa. OpTOroHaIbHOE JOMOIHEHNUE U
€ro CBOMCTBA.

Tema 13. JluHeliHblEe oOIlepaToOpbl M HX

MaTpulbl.

JInnelinpie onepaTopsl B JIMHENHBIX
npocrpancTBax. Onpenenenne u npumepsl. Sapo u
obpa3, W uX CBOWCTBa. Martpuia JIUHEHHOTO
orepaTopa B KOHEYHOMEPHBIX IPOCTPAHCTBAX.
[IpeobpazoBanme MaTPHIILI IMHEHHOTO OMEepaTopa
npu 1epexojae K HOBoMy Oasucy. PazmepHocTb
anpa u obpasza. Panr omepatopa. Teopema o
dimker A+dimImA. IIpocTpaHCTBO JHHEHHBIX
OIIepaTOPOB.

Tema 14. CnekrtpanbHas
JIMHEWHBIX OIEpaTOpOB.

TEOPHS

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUS
JUHEHHOTO  omeparopa. XapaKTepUCTUYECKUU
MHOTOYICH JIMHEHHOro omeparopa. Teopema 00
WHBApUAHTHOCTHU XapaKTePUCTHUECKOTO




MHOTO4JICHA. XapakTepucTUIeCcKue KOpHU
JIMHEeHorO omeparopa. Teopema o JHMHEHHOU
HE3aBHUCUMOCTH COOCTBEHHBIX BEKTOPOB,
OTBEUAIOLINX Pa3HbIM COOCTBEHHBIM 3HAUCHHUSIM.

Tema 15.

JIunelinble  omepaTopsbl

CBKIIMJOBBIX ITPOCTPAHCTBAX.

B

OpTtoroHanbHble MaTpullbl M HMX CBOMCTBA.
Marpuna u ONPEACIIUTEND I'pamma.
CornpsikeHHBIM ~ omepatop W €ro  Marpula.
CaMocorpsKeHHbIE OlepaTopbl U MX CBOMCTBA.
WNuBapuantuoie MOAMPOCTPAHCTBA u
MHBApUAHTHOCTh OPTOTOHAIBHOIO JOMOJHEHUS K
HUM  JJI1  CaMOCONPSDKEHHOTO  OIeparopa.
BemecTBeHHOCT  CHEKTpa  CaMOCOMPSKEHHOTO
onepatopa. Hopma oneparopa. OueHka cnekrpa
4yepe3 HOpMY.

Tema 16. bununeiinple U KBajpaTUUHbIE

(hopMmBbI.

bununeiinbie 5 KBaJIpATUYHBIE (hopMEI.
Omnpenenenue W MaTpuua OMIMHEHHON (OPMBI.
CBs13p MeXAy MaTpullaMd OMIMHEWHOH (OpMBbI B

pa3Hbix  Oasucax. Cummerpuueckas 3amluch
KBaJpaTUYHON (bopmEI. Kpurepun
II0JIOKUTEIIbHOU " OTpHULIATEIbHOU

onpeaeneHHoctu. Kpurepuii CunbBectpa.

Tema 17. KpuBbie BTOpOro nopsijaka.

Kpusbie BTOpOro mnopsiika, X IEOMETPUYECKUE
CBOMCTB. Kanonnueckue YpaBHECHUS.
HccnenoBanne (GopMbl  KpHUBBIX. Y PaBHEHUS
KacaTeJIbHbIX, JKCLEHTPUCUTET U JUPEKTPHUCHI.
[IpuBenenue ob1iero ypaBHeHUs! KpUBOW BTOPOTO
MOPsAKA K KAHOHMYECKOMY BH]LY.

Tewma 18. [ToBepXHOCTH BTOPOTO MOPSIIKA.

[ToBepxHOCTH BTOPOro MOpPsAJKA, KAHOHUYECKHE
ypaBHeHus. llocTpoeHne moBEpXHOCTENH BTOPOrO
TopsiAKa. JInnenyaTtrie TMOBEPXHOCTH.
HNHBapuaHTBL.

6. CTPYKTVYPA U COAEPXXAHUE JUCIHUITIJIMHBI

6.1. ®opma oOyuenwus — ouyHas, Kypc — 1, cemectp — 1,2
HaumeHnoBaHusI pa3eiioB U TeM Kommiectso acos
Jlexu. | Jla6op. | Ilpakrt. | CPC+K | Beero
Paznen 1. 34 34 - 112 180
Tema 1 3 3 - 11 17
Tema 2 3 3 - 11 17
Tema 3 3 3 - 11 17
Tema 4 3 3 - 11 17
Tema 5 3 3 - 11 17
Tema 6 3 3 - 11 17
Tema 7 4 4 - 11 19
Tema 8 4 4 - 11 19
Tema 9 4 4 - 12 19
Tema 10 4 4 - 12 19
HNTOI'O 3A CEMECTP 34 34 - 112 180
Paznen 2. 34 34 17 95 180
Tema 11 4 4 2 12 22




Tema 12 4 4 2 12 22
Tema 13 4 4 2 12 22
Tema 14 4 4 2 12 22
Tema 15 4 4 2 12 22
Tema 16 4 4 2 12 22
Tema 17 5 5 2 12 24
Tema 18 5 5 3 11 24
HUTOI'O 3A CEMECTP 34 34 17 95 180
HUTOI'O ITO KOMIIOHEHTY OIIOII 68 68 17 207 360

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOUYHOU ATTECTALIUN

7.1.  KoHTpoJbHbIE BOIIPOCHI
Pasnen 1. AHanuThueckas reoMeTpHs Ha IUIOCKOCTH M B IMPOCTPAHCTBE. DIEMEHTHI
BBICIIICH alreOpbl

1) Kpurepuit tMHENHON 3aBUCHMOCTH JBYX BEKTOPOB.

2) Kputepuit nuneliHONM 3aBUCUMOCTH TPEX BEKTOPOB.

3) Kputepuit opTOroHanbHOCTH BEKTOPOB.

4) I'eomeTrpuueckue u anreOpanyecKkue CBOWCTBA CKaJSPHOTO MPOU3BEICHHUS.
CkansipHO€ MTPOU3BEACHUE B AEKAPTOBBIX KOOPAUHATAX.

5) I'eomeTpuueckue u anreOpanyecKkue CBOWCTBA BEKTOPHOTO IPOHU3BEICHHUS.
BekropHoe npou3BeieHHE B IEKAPTOBBIX KOOPAMHATAX.

6) CwmemanHoe npousBeneHue. (CMEIIaHHOE MPOM3BENCHHE B JAEKAPTOBBIX
KOOpJHMHATAX.

7) YpaBHeHHUs NIPAMOM Ha IUNIOCKOCTU: BEKTOPHOE, IIApaMETPUYECKOE, KAHOHUYECKOE,
oO1iee, ¢ YrJI0BbIM K03 PUIIEHTOM.

8) OTKJIOHEHNE TOYKHU OT MPSIMOH.

9) VYpaBHeHHE IUIOCKOCTH: HOPMajbHOE, HOPMAJIbHOE B KOOPJAMHATHOM (opme, B

oTpe3Kax, ooiee.

10)  OTKJIOHEHHE TOYKH OT TIOCKOCTH.

11)  Ompenpenutenu 2, 3 nopsaka.

12)  JluHeiHbIC CHCTEMbI U MX MATPHIIBI.

13)  KommuekcHbie uncna. Tpu Qopmbl 3amucH KOMIUIGKCHBIX 4Yuceld. MOyb,
aprymest, ¢popmyina Myaspa.

14)  V3BneyeHue KOPHS M3 KOMIUICKCHBIX YHCE.

15)  KowmmiekcHbie uncia. ApupMeTHIECKUE OTIEPaIiH, COMPSHKEHHE.

16)  MHOrowieHsl ¢ OJHWM HEHM3BECTHBIM, OCHOBHas Teopema aireOphl, Teopema
Buera, nenenue ¢ octaTkoM, KOpHU MHOTOYJICHA.

Paznen 2. DneMeHTH! IMHEHHOM anreOpsl 1 MHOTOMEPHOW Te€OMEeTpHH

17)  KaHoHuW4YecKkWe ypaBHEHHs JJUIHIICA, TUTIEPOOIIBI, MapadoJIbL.

18)  DKCUEHTPHCHUTET 3JUTUIICA, THIIEPOOIIBI, TapadoIbl.

19)  JIupeKTpHCHI SIUTHIICA, TUTIEPOOJIIBI, MApadOIbL.

20)  YpaBHeHHA KacaTelbHBIX K 3JUIMIICY, THIIEpOoIIe, mapadore.

21)  OnTHyecKue CBOMCTBA AIUIHIICA, THIIEPOOITBI, TapaOoIIb.

22)  KaHoHMYeckue ypaBHEHUS AJUIMIICOUIA, KOHYCA, IIMJIHHIPOB.

23)  Kanonudveckue ypaBHEHUs MapadOJIOU/I0B, THIIEPOOTOUIOB.

24)  OOmee ypaBHEHUE JIMHUH BTOPOTO MOPSIKA.

25)  llentpanbHble JMHHH. | €OMETPUYECKHI CMBICI IMapaUIeIbHOrO IEepeHoca u
MIOBOPOTA.

26)  MuBapuaHTBl ypaBHEHUS JTUHHH BTOPOTO MOPSIKA.

27)  Kiaccugukanus HeHTPAIbHBIX JIUHUA BTOPOTO MOPSIIIKA.
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28)  Kiaccugukaims HEUEHTPATBHBIX JMHUH BTOPOTO MOPSKA.

29)  OOmee ypaBHEHHE TOBEPXHOCTH BTOPOTO MOPSIIKA.

30) MHBapuaHThI ypaBHEHHsS IOBEPXHOCTH BTOPOTO HOPSI/IKA.

31)  Kiaccudukaiys HeHTpaIbHBIX TOBEPXHOCTEH BTOPOrO MOPSIIKA.

32)  Kiaccugukaimus HEUEHTPAJIbHBIX TIOBEPXHOCTEH BTOPOTO TOPSI/IKA.

33)  Jluneiinble npoctpancTBa. OnpeaeneHne moIIpocTPaHCTBA.

34)  OmpezneneHue NpsiMO CyMMBI ITOJIIPOCTPAHCTB.

35) CocraBHOW 0a3uc W TeopeMa O Pa3MEPHOCTH MPSIMOW CYMMBI HECKOJIBKUX
HOJIPOCTPAHCTB.

36)  OmpeneneHre TMHEHHBIX 0TOOpakeHUH. S apo 1 00pa3 TUHEHHOTO 0TOOpaKEHUSI.

37) UM3omopdusm nuHeHHBIX mnpocTpaHcTB. CoOXpaHEHHWE Pa3MEPHOCTH  IpU
n3omopdusme (0e3 10Ka3aTesIbCTBA).

38)  Marpuia JIMHEWHOTO OTOOPAKEHHUS.

39) Teopema o cymme pa3mepHOCTe siapa u oOpasa. [loHsATHE O paHre JIMHEHHOTO
OTOOpaKeHHUSI.

40)  JluHeiiHbIe ONEpaTOPbI KaK YACTHBIH CIIyYail TMHEHHBIX OTOOPaKESHH.

41)  OOpaTHMBbIC JIMHEHHBIC ONIEPATOPBI.

42)  Martpulia JHHEHHOTO OIeparopa.

43)  OmpenerieHue COOCTBEHHOTO 4YHCIa W COOCTBEHHOTO BEKTOpa I JIMHEHHOTO
oreparopa.

44)  XapakTepuCTHYECKUH IMOJMHOM JMHEHHOTO OnepaTopa.

45)  CBs3p COOCTBEHHBIX YHCEI C KOPHSIMH XapaKTePUCTHYECKOrO MOJIMHOMA
(cpaBHHTH CITy4au OTIEpaTOPOB B MPOCTPAHCTBAX Ha MOJSIMH PAIlHOHAIBHBIX, BEIIECTBEHHBIX U
KOMILJIEKCHBIX YHCEN).

46)  Ilomste  COOCTBEHHOTO  IOANPOCTPAHCTBA,  OTBEUAIOIIETO  3aJaHHOMY
coOCTBEeHHOMY uucily. IHBapHaHTHOCTh COOCTBEHHBIX MOAIPOCTPAHCTB.

47)  Teopema o TpsIMOI CymMMe COOCTBEHHBIX MOAMPOCTPAHCTB JIMHEHHOTO OlepaTopa
(6e3 mokazaTenbCTBa).

48) Teopema O JHMHEHHOH HE3aBUCHMMOCTH COOCTBEHHBIX BEKTOPOB OTBEUAIOIIMX
pa3InYHBIM COOCTBEHHBIM yHciaM (6e3 10Ka3aTeabCTBa).

49)  OmnpenencHue OWIMHEWHBIX U KBAIPATHUHBIX (HOPM.

50)  CBs3b CHMMETPHYHBIX OMJIMHEHHBIX POPM C KBaPATUIHBIMU (POPMAMH.

51) Marpura OoununeliHol Gopmbl. TeopeMa o MpHUBEACHUH MATPHIIBI OMITHHEHHOM
dbopMBbI K THaroHaabHOMY BUAY (0€3 J0Ka3aTeNnbCTBA).

52)  TlonsATHE MONOXKUTEIBHO ONPEACICHHON KBaPATHYHON (POPMBI M CPAaBHEHHUE €T0 C
MOHSATHEM CKaJSIPHOTO MPOU3BEACHUS B TpEXMEpHOM IpocTpaHcTBe. Kpurepuii CunbBectpa.

53) TIlomsarue eBkiaumoBoro mpoctpanctBa. HepaBenctBo Komu-ByHsikoBckoro-
[IIBap1ia 1 HEPABEHCTBO TPEYTOJIBLHUKA.

54)  TlonsTtue yria MeXIy BEKTOPAMH B MHOTOMEPHOM €BKJIMIOBOM MPOCTPAHCTBE.

55)  Marpuua I'pama u oOparnas matpuna ['pama.

7.2.  Tembl nUCbMEHHBIX PA0OT (TUIIBI 3371a4)

KoHTponbHbIe paboThI 110 MPaKTHUKE!

— MaTpPHUIIbI, OTIPENICIUTENN, CUCTEMbI IMHEHHBIX YPaBHEHUH;

— anreOpa KOMIUIEKCHBIX YHCEN 1 MHOTOWIEHOB C OJHON IIEPEMEHHOI;

— aHAJIMTUYECKasi TEOMETPUS Ha INIOCKOCTU U B IIPOCTPAHCTBE.

KonTtponbHast paboTa Mo mHpoBEpKEe TEOPETUYECKUX 3HAHMM — IO BCEM TEMaM, C
MCIIOJIb30BAaHUEM YKa3aHHBIX BBILIE KOHTPOJIBHBIX BOIIPOCOB.

7.3.  OOpasen coaepkaHus SK3aMEHAIMOHHOTO OujieTa

®I'BOY BO (JIOHELIKA T'OCYJIAPCTBEHHbI YHUBEPCUTET»
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dakynbpTeT MaTEMaTUKH U HHPOPMALIMOHHBIX TEXHOJIOTUI

ObpaszosamenvHas npocpamma. oaxkanaepuam
Hanpaenenue noocomosxu: 09.03.04 Ilpozpammnasn unsrcenepus
Ipoghuns: Ilpocpammuasn unicenepus
Ounas popma obyuenus. Cemecmp: 1
3aounasn hopma obyuenus. Too: 1
Yuebnas oucyunnuna Anzeopa u zeomempus
BUJIET Nen
1. Kommnekcusie yucna. Tpu (GopMbl 3aUCH KOMIUIEKCHBIX yuces. Moylb, apryMeHT,
dbopmyna Myagpa.

2. Kpurepuii muHEHHON 3aBUCUMOCTH TPEX BEKTOPOB.
4 3 2 2
3. Pa3zmenuth MHOTOWIEH X — 3X° 4+ X° 4+ X+ 3 na maorowien X —X+1.

3 -1 2 1 4 2
4. Pemute MaTpuuHoOe ypaBuenue |4 1 3 |- X =1 11 3
1 3 1 2 51

5. UYepez touku M(1,3,7) u N(-1,3,4) mpoBecTH IIOCKOCTb, TNEPHEHAUKYISPHYIO
mwiockoctn 2X —2Y —2+3=0.

yTBep)KIIGHO Ha 3aCCaaHun Ka(beapm BBICIIICHT MaTEMaTHKH U MCTOJIHUKHU MPCHOJaBaHUA

MaTeMaTUKu IpOTOKOI No OT «__» 20 .
3aBenyromuii kageapoii E.N. Ckada
DK3amMeHaTop A.B. 3132

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYVUAIOT OBYHAIOIIMECA

OO6mrast olleHKa 3HAHWM OOYYAIOIIUXCS MO JUCHUIUIMHE TpoBoauTcs 1o 100-6amibHOoM
[IKaJe HUCXOJs W3 MaKCUMyMa, MPHUBEACHHOTO B Tabmuie Huxe. OpraHu3alroHHO-y4deOHas
paboTa B ayJUTOPHH OIICHWBACTCS HAa OCHOBE TAKUX KPUTEPHEB KaK MOCEIIAEMOCTh 3aHSITHIA,
CBOCBPEMEHHOE M KAaueCTBEHHOE BBIMIOJIHEHUE JOMAIIHUX 3aJaHHi, aKTUBHOCTh BO BpeMs
HpOBCHGHI/ISI JICKIITMOHHBIX U HpaKTquCKHX 33H$ITI/II>1 (yLIaCTI/IC B O6CY)K}I€HI/II/I TCKYHICFO n
MPONJICHHOTO MaTepuaia, peleHue 3a1a4 u T.1.).

8.1. Cewmectp 1

Howmepa pasnenos Bunst pabot Maxcimaiboe
KOJIMYEeCTBO 0aJIJIOB
Oprann3alinoHHO-y4eOHast paboTa B Ay TMTOPUH 10
CamocrosTenbHas pabora 10
1-10 KoHTposibHble paboThI IO IPAKTHKE 20

KonTtponbHas paboTa o TeOpeTHIECKOMY 20
MaTepHany

NTOT'O 60

OKk3ameH 40

OOmuii UTOT 3a CEMeCTp 100

8.1.Cemectp 2
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Howmepa pa3nenos Bunst pabot MaxcumanbHoe
KOJINYECTBO 0AJIOB
Opranu3annoHHO-y4eOHas padoTa B ayIMTOPHH 10
CamocrosiTenpHas padbora 10
11-18 KoHTposIbHBIE pa0OTHI M0 IPAKTHKE 20
KonrtponbHas paboTa o TEOpETHIECKOMY 20
MaTepHany
HUTOTI'O 60
DKk3ameH 40
OO0muii UTOT 32 CeMecTp 100

CooTBeTcTBYE 0AJLIOB OLIEHKE

O1ieHKAa M0 NATHOAILHOM IIKAJIC
KomnunuectBo 6annoB "
s 100 ECTS | Dksamen, nuddepeHIpoBaHHBIN 3auer
3a4eT

90-100 A OTJIHNYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotto 3a4TEHO
70-74 D 3a4TCHO
60-69 E YIOBIICTBOPUTEIIHHO ATTOHO
35-59 FX HE 3a4TEHO

0-34 = HEYJIOBJICTBOPHUTEILHO o 3a9TeH0

9. OBECIIEUEHUME OBPA3OBATEJIbHOI'O ITPOLIECCA AJIA JIUL C
OI'PAHMYEHHBLIMHN BO3MOXHOCTAMUA 3[IOPOBbBA 1 MTHBAJIN/IOB

B xoze peanu3zanuu QUCHUILTAHBI UCIIOIB3YOTCS CICTYIOIINE JTOTIOTHUTEILHBIC METOIBI
00y4eHus, TEKYIIEro KOHTPOJIIsl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluU O0YYarolIuXcs B
3aBUCHMOCTH OT UX UHIUBUIYATbHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- JIEKIIUU 0(hOPMITSIOTCS B BUJIC DJIEKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CTIEeUaTN3UPOBAHHBIM MMPOTPaMMHBIM 00eCTICUeHHEM;

- JUIS  BBITIOJHEHWS ~ 3aJlaHusl  TpU  HEOOXOJAMMOCTH  IMPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)KE€ MCTOJIH30BAHUE COOCTBEHHBIX YBETUYHBAIOIINX
YCTPOWCTB;

- MMCEMEHHBIE 33JJaHus ODOPMIISIOTCS YBEIUYSHHBIM HIPUGTOM.

2) IUTSL TIIYXHX M C1a00CIBIIIAIIHX

— JeKIUU 0POPMIISIOTCS B BUJIE JIEKTPOHHOTO JIOKYMEHTA,

- MMACbMEHHBIC 33JIaHUS BHIITOHIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOM (opme;

— 9K3aMEeH TPOBOJUTCS B TNHCHbMEHHONH (OpMEe HAa KOMIBIOTEPE; BO3MOMKHO
poBeJIcHUE B JOpMe TeCTUPOBAHUS.

3) JUISL JIUI] C HApYIICHUSIMHU OMIOPHO-IBUTATEIILHOTO arapara:

- JIEKIIUN 0(hOPMITSIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEPA CO CIENUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUEHUEM;

- MMACbMEHHBIC 33JITaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOATCS B YCTHOU ()OpMe MU BBITIOJHSAIOTCS B MMCbMEHHOM
dbopme Ha KOMIIBIOTEpE.

[Tpu HEOOXOIMMOCTH TIPEeTyCMATPUBACTCS] YBETUUCHHE BPEMEHH ISl IOATOTOBKH OTBETA.

[Iponienypa  mpoBemeHHs]  TPOMEKYTOUHOM  aTTeCTald Il OOydYaromuxcs
YCTaHABIMBACTCS C YYETOM WX UHAMBUAYAIBHBIX TMCHUXO(PU3UYECKUX OCOOCHHOCTEH.
[TpomexyTouHast aTTeCTaIMs MOXKET MMPOBOIUTHCS B HECKOJIBKO ITAIOB.
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[IpoBenenne mpoueaypbl OLEHMBAHUS PE3YyJIbTaTOB OOyUeHHs JIOMyCKAaeTcs C
UCTIOJIb30BAaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTyN K WH(GOPMAIIMOHHBIM U OMOIHOrpauueckuM pecypcaM B CETH
Wurepner mia kaxporo oOywaromerocss B (opMmax, aJanTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0pOBbBSI U BOCTIPHATHS HHPOPMALIUU:

1) JUTSL CHIEIBIX U CIIA00BUIALINX

— B IICUATHOHM (OpME yBETUUEHHBIM IIPUPTOM;

— B (hOpMe JIEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHMX M CIa00CTBIIIAIINX

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 00yYarOIIUXCs ¢ HApYIICHUSIMU OMTOPHO-BUTaTEIBHOTO armapaTa:

— B [IEYAaTHOH (opme;

— B (pOpMeE JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOLIECCA

VY4eOnble 3aHsaTHS npoBoasiTcs B [ naBHoM kopnyce Houl'Y (r. Joneuk, np. I'yposa, 6) u
nBeHaaunarom (r. Joneuk, yn. YauBepcurerckas, 24-a, YIIBIL). Jlns npoBeaenust 1abopaTopHbIX
3aHsTHI  TpeOyercss ayauropus, OOOpyJOBaHHAs MEJIOBOM WMIM MapKePHOW JTOCKOM,
MYJIbTUMEAUHHBIA TPOEKTOP U JKpaH, HOYTOYK, KOMILIEKT ydeOHOW MeOenu sl CTYIEHTOB,
pabouee MeCTo mperoiaBaTelis, Bbixoa B IHTepHeT — MPOBOIHOM WK ¢ HCnoab3oBanueM Wi-Fi.

Jlis caMoCTOSITeNIbHOM paboOThl KCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuHnoli OMOIMOTEKM YHUBEpCHUTETa M JPYTUX DIEKTPOHHBIX OMOIMOTEYHBIX 0a3 HaHHBIX,
y4eOHO-MeToInYeckoe oOOecreueHue, MPeCTaBICHHOE B Y4YEOHO-METOIUYECKOM KaOWHETe
I'maBHoro xopmyca (ay.705).

OOyuaronyecss HUMEIOT BO3MOXHOCTb  HCIIONB30BaTh y4eOHbIE MaTepHajbl IO
JTUCLUILIIMHE, pa3MelieHHbie Ha 1atdopme Moodle IlenTpa aucTaHimoHHOTO 00pa3OBaHMS
OI'bOY BO «/lonl'Y». IIpu u3yyeHUn AUCHMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O00y4YeHue U
JUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

C  ucnonp30BaHMEM — pecypcoB  IUIAT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYLIMH KOHTPOJb 3HAHUN OOy4aroUIMXcs Ha OCHOBE TECTUPOBAHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOATEIBHOM paboThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. 3s3a A.B. Anrebpa u reomerpusi: meroauueckue npuemsl oOyuenus. Yacte 1. I'eo-
MeTpus: ydeOHo-meronuyeckoe nocodbue / A.B. 3p3a, H.B. Kosanenko, JI.U. CensikoBa. —
Honenk: JouHY, 2020. — 104 c.

2. Kypom A.T". Kypc Beicmieii anreOps! : yueOHUK sl CTYACHTOB BY30B, OOYUYAIOMIUXCS TIO
cneuuanbHOCTIM «Marematukay, «[Ipuknaanas marematuka» / A. I'. Kypomr. — 17-e uzn., crep.
— CIIb : Jlans, 2008. — 431 c.

3. AnreGpa u reomeTpus (JMHEHHas anredpa U aHAIMTHYECKash reoMeTpusi) [DNeKTpOHHBII
pecypc] : MeToaudeckoe mocodue [l CTyIeHTOB crennanbHocTh "[lpuknagHas matemaruka'
JTHEBHOH 1 3a04HOM popmbl o0yuenus| / A. B. 3b13a u n1p. ; Jlonenkuii Ha1l. yH-T. — DJIEKTPOHHbIE
TekcToBbIe manHbie. — Jlonenk : JlonHY, 2006.

4. 3p13a A.B. AnreOpa : mMeroauka OOy4YeHHs CTYJIEHTOB I€JarordH4yecKuX HarpaBIeHUI
[DnexkTpoHHBIN pecypce] : yu4eOHO-METOIUYECKOe IMOCOOHMe : HJisi CTYJIEHTOB HAMpaBIICHUN
noaroroBku 01.03.01 Maremaruka, 44.03.05 Ilemarormueckoe obpazoBanue (IIpodums:
MareMartrka u uHpopmaruka) Y. 1 / A. B. 3e3a, A. M. Kuzumenko, JI. U. Censixora ; 'OY BIIO
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"JloHeukuii HanMoHaNbHBIM yHHBepcuteT"', Kadenpa Bbicmieil MaTeMaTHKH M METOAMKH
npenojaBanus Marematuku. — Jlonenx : JlonHY, 2018.

5. KoBanenko H.B. Anrebpa u reomerpust [ DIEeKTpOHHEIN pecype] : yueOHO-METOUIEeCKOoe
nocodbue : ISl CTyACHTOB (hakyibTeTa MaTeMaTHMKd M HHQPOPMAIIMOHHBIX TEXHOJOTHIA,
oOyuatomuxcsi 1o HampasieHusM nojarotoBku: 01.03.02 Tlpuxmannas wmarematuka u
unpopmaruka, 02.03.02 dyngameHTanbHass WHPOPMATUKA W WH(POPMAIMOHHBIC TEXHOJIOTHH,
01.03.02 TIlpuknagnas marematnka u wuHpopmatuka (IIpoduns: Cratuctuka) u 09.03.04
[Iporpammuas unxenepus. Y. 2 / H. B. Kosanenko, A. B. 3e3a ; ['OY BIIO "Jloneuxuii
HaluoHaiabHbI yHUBepcuTeT". —[{oneuk : JJouHY, 2019.

11.2. JlomonmHUTENbHAS JIUTEPATYPA
1. TIpockypsiko U.B. COopHHK 3a1a4 M0 JIMHEHHOU anredpe : Yueb. mocodue st Gpus.-Mar.
cnenuanbHocTel By30B / . B. Ilpockypsikos. - 8-¢ u3a. — M. : JIab. bazoBbix 3HaHUH,
2003. — 382 c.
2. Ily6ep6mmep O.H. 3amaun u ynpaxkHeHus 1o aHanutuyeckor reomerpuu [Texcr] / O.H.
[{y6epbumnnep. — U3na. 34-e, crep. — CIIb [u ap.] : Jlans, 2009. — 336¢.

12. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbhasi 3JIEKTPOHHAas OondbIMoTeKA (HOB): dbenepanpHas
rocyaapctBeHHas uHpopMarmonHnas cucrema /| MunucrepctBo Kynerypel P®; Poccwuiickas
rocyaapcTBeHHas oubianoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — PexumM jgoctymna: cBOOOIHBIN, moanucka. HeoOxoquma yCTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snextponHas 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenus: 01.09.2023). — Pexkum mocTyma: ajisi aBTOPU30B.
MoJb30BaTeNen. —TeKCT: IIEKTPOHHBIN.

3. Hayunast snextponnast OuGnmoreka «KubepJlenunkay»: caiit / Accouuamms
«OtkpbiTast Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryma:
CBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIH.

4, DNeKTPOHHO-OMOINOTeYHAs cucreMa «Jlanb»: [calT]. — URL:

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

S, IBC HKOpaiit: snexkTpoHHas OubinoTeuHas cucrema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum moctyna: Juisi aBTOPU30B.
IOJIb30BaTese. — TEeKCT: 2JEKTPOHHBIMN.

6. DyieKTpoHHO-0nb1uoTeuHasi cucrema Jloul'Y: caiitr / ®I'BOY BO «lonHl ' Y». —

Honernk, 2016- . — URL: http://library.donnu.ru/ (mata o6pamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 371€KTPOHHBIM.
7. JJIeKTpOHHbI KaTtajgor Hayunoii 6ubmmoreku Jlonl'Y: pasnen caiira / Hb

Houl'Y. — Tekcr: snexrponnsiit / DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara obpamenust: 01.09.2023). — Pexum gocTyna: MOUCK CBOOOHBIN, AJIEKTPOHHBIE JOKYMEHTHI
— 1y monw3oBareneit Jonl'Y.

8. Duextponnblii apxus JIouI'Y: pa3aen caiita/ Hb Jloal'Y. — TekcT: a1eKTpOHHBIN
// OBC MouI'Y: caitr. — URL: http://repo.donnu.ru/ (nara oopamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOTHBIN.

13. I[TPOIT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnopatuBHas auuen3us oY Ne 46484614)
2. Microsoft Office (koprmopatuBHas aunensus JJoal'Y Ne 46472919)


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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3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark ii1st BhICIINX y4eOHBIX
3aBECHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmuenszuun GPL, Apache,
BSD mi1st cBOOOAHOTO MPOTPaMMHOT0 00CSCTICUCHHMS ).



