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PaGouas mporpamMma IUCHUIUIHHBEI «AJredpa H reoMerpus» Ui OO0y4aromHXCs II0
narnpasieHno noaroroeku 01.03.02 IMpuxnmagnas maremarnka u uHbopMaTuka (IIpoduis:
[lpuknangnas wmaTeMarHka H HHQOpPMATHKa), COCTaBlieHa Ha OcCHOBaHMH ®DenepaibHOro
rocy/apcTBEHHOrO 00pa3oBaTeIbHOIO CTaHAapTa BhICLIEro oOpa3zoBaHMs — OakallaBpuar IO
HarpaBneHuio noarotoBku 01.03.02 [puknanHas MaTemMaTuka U HHPOPMATUKA, YTBEPKICHHOTO
npukazoM MuHucTepcTBa 00pazoBanus u Hayku Poccutickoit @enepanuu ot 19 centsabps 2017
r. Ne 920 (¢ u3m. u gom.), Ilopsaka opraHM3ali ¥ OCYIIECTBIEHHUS 00pazoBaTEIbHOH
JeATeIBHOCTH 110 0o0pa3oBaTeJbHBIM IPOrpaMMaM BBICIIEro 0Opa30BaHUS — IporpaMmam
OakanaBpHara, IporpamMmaM CIHEIHaIUTeTa, IPorpaMMaM MarucTparyphl, YTBEpPXKICHHOTO
npuKazoM MHHHCTepCTBa HayKH U BbIciiero oopazoBanust Poccutickoit ®@eneparim ot 06 anperst
2021 r. Ne 245 (¢ u3M. | JI011.), B COOTBETCTBHHU C y4eOHBIM IJIAHOM, YTBEPIKICHHBIM Y UeHBIM
copetoM ®I'BOY BO «loul'¥» mis nabopa 2024 rosa.

Paspaborunk:
npodeccop kadeaprl BBICIIEH MaTeMATHKU
H METOJIHKH IIpPeroaBaHus MaTeMaTHKH _

JOKTOp (pu3.-MaT. HAYK, JOLEHT ; — ~ AB.3mma

PaGovas mporpamma omoOpeHa Ha 3acemaHuu Kadeapbl BBICIIEH MATeMaTHKH H METOIHKH
IpenoJaBaHus MaTeMaTHKH
[Ipotokon ot 26.03.2024 r. No 11

3aBenyromuii Kageapoit ’ﬂ:{/‘é’% — E.W. Cxada

COI'JTACOBAHO:

Jlexan ¢axyapTeTa MaTeMaTHKH H
HHQOPMAIMOHHBIX TEXHOJIOTHMH < { N.A. Mouceenko
28.03.2024 r. >

Y4eOHo-MeToanuecKas KOMUCCHS (haKyJIbTeTa MaTEMaTHKH U HH(POPMAIMOHHBIX TEXHOJIOTHIA.
[Iporoxomn ot 27.03.2024 r. Ne 3.
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1. MECTO JUCLIMITJINHLI B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMEI

1.1. TpeboBaHus K mpeaBapuUTEIbHON MOJATOTOBKE O0yUaIOLIUXCS, MPEAIIECTBYIONINE
Y COIyTCTBYIOLIME AUCLUUIUIMHBI, HA KOTOPbIX OCHOBBIBAETCSI U3YyUEHHUE TAHHOM:

6a3o0Basi MOATOTOBKA 110 MAaTeMaTHKe B 00bEME TPOrPaMMBbl CPEHEN IIKOJIBI,

1.2. JIucuuruimHbl, KypcoBble paOOThl W MPAKTUKHU, JUIS KOTOPBIX OCBOEHHE IaHHOM

JUCLUIUIMHBI HE00X0AUMO KaK MpeIeCTBYOIIEe!
YucneHHble METO/IbI, AJITOPUTMBI M CTPYKTYpbl AaHHBIX, MeToabl onTUMHU3alH, basbl

JaHHBIX U IPYTHE.
2. OIMMCAHUE JUCHUITJIMHDBI

2.1. OOmas xapakTepucTuKa

HaumeHnoBanue nokasaress 3HaueHue nokas3aTelis
01.03.02 [IpuknagHas MaTeMaTUKa U
Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl uHpopmaruka (IIpopuns: Ipuxinagnas

MaTreMaTHKa U HHpopMaTrKa)

udp 1 Ha3BaHUE B COOTBETCTBUU C
y4eOHBIM [JIAHOM

YacTts 00pa3zoBaTeIbHON MPOrpaMMbl baszoBas yacTh
KosinuecTBO 3a4eTHBIX eIMHHMIL / BCETO YacoB 8/ 288

b1.b.11 Anrebpa u reomerpus

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuogaM o0ydeHus

Dobra o | 8 OO11ee KOJIMYECTBO YacOB
o 6}”;;1{1“ S 2 | nekuu- | mabopa- | MPakTH- | CAMOCTOATENLHOM Beero dopma
© | OHHBIX | TOPHBIX | YECKHX | paOOTBI+KOHTPOJIb KOHTPOJIS
Ounas 1|2 30 30 - 84 144 | Dk3ameH
OuHas 2 | 3 34 34 - 76 144 | Dk3ameH
Ounasg, 64 64 - 160 288
BCETO

3. HEJIN JUCHUTTJIMHBI

" 03HAaKOMHTCS C OCHOBHBIMU HOHSATHSMH alreOpsl ¥ T€OMETpUH;

* HayuyuTcs (OpMYJIUPOBATh M JOKA3bIBaTh OCHOBHBIE PE3YJIbTAThl M3Y4YaeMbIX DPa3/IeJioB
areOpbl U TEOMETPHH;

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

* pa3BUBATh JOTUYECKOE U AITOPUTMHUYECKOE MBIIICHUS;

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

* BEIpabOTaTh YMEHHUSI CaMOCTOSTENILHO PACIIUPATh MAaTEeMaTHUYECKUE 3HAHUS M MPOBOJMUTH
MIOCTaHOBKY M MaTeMaTHYECKHUI aHaIn3 IPUKIIaJHBIX 3a7a4;

* IpuoOpecTH 3HAHWSA, YMEHHS M HaBBIKM, IO3BOJISIONIME MOATOTOBUTH BBITYCKHHMKA K
HAyYHO-HCCIIEIOBATENIbCKOM,  NMPOEKTHOM M MPOU3BOJCTBEHHO-TEXHOJIOTHMUYECKON
JeSITeIbHOCTH B 00J1aCTH CUCTEMHOTO U IPUKJIAJHOTO IPOrPaMMHOT0 00ecreueHus;

4. KOMITETEHITMY OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3YJIPTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMEI, UX NH/IUKATOPDLI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHU A

4.1. KomnereHuuun
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OIIK-1. Cnocoben mnpuMeHsTh (yHIAMEHTaJIbHbIC 3HAHUS, MOJYYEHHbIE B O0JIACTH
MaTeMaTHYeCKUX U (WIM) €CTECTBEHHBIX HAayK, M HCIOJIb30BaTh MX B PO ECCHOHAIBHOM
JESTEIIbHOCTH.

OIIK-3. CnocobeH npUMEHATh W MOAUGPHUIIMPOBATH MAaTEMaTHYECKHE MOJCTH IS
peleHns 3a1a4d B 00J1acTH MpohecCHOHATBHON IS TEIbHOCTH.

4.2. Vuaukatopbl KOMIIETCHIIUHA

OHK'14 HpI/IMCHﬂCT OCHOBHBIC ITOJOKCHUA U KOHLCIIINU B 0071aCTH MaTeMaTHYECKHUX HayK "
OCHOBHYIO TEPMHUHOJIOTHIO MTPH PEIIEHUH 3a/1a4 MPO(heCCHOHATBHOMN NEATEIbHOCTH.

OIIK-3.2. Tlpumensier W MOAMDUIUPYET MATEMAaTHYECKHE MOJENU Ui PEIICHUs 3ajadu
podeCCHOHATTLHON NeATeTLHOCTH.

4.3.  PesynbTaThl 00yueHUS

OIIK-1.4.1. 3naer Teopur0 MaTpull, ONPEAEIUTENIEH U CUCTEM JIMHEWHBIX YpaBHEHUN;
TEOPHIO JIMHEWHBIX, TOYEYHO-BEKTOPHBIX W YHHUTAPHBIX IPOCTPAHCTB; TEOPHIO JMHEHHBIX
OIIepaTOpOB HA KOHEYHOMEPHBIX MPOCTPAHCTBAX; TEOPHIO OMIMHEHHBIX W KBaAPATHUHBIX (HOpM
Ha KOHEYHOMEPHBIX [TPOCTPAHCTBAX.

OIIK-1.4.2. VYmeer mNPUMEHATh TEOPETUYECCKUNA MaTepuasl JUIs peIIeHHs 3aaady
npoeCCHOHATIBHON JIeSTEIbHOCTH; COCTaBIATh PALMOHAIBHBIN aJrOpUTM Ui JOCTHKEHUS
JKEJIaeMOro pe3yibTaTa IpU PEIIEHUU 3a7ay IOBBIIIEHHONM CII0KHOCTH, CBS3aHHBIX C
npodecCHOHATIBHOM 1€ TETbHOCTBIO.

OIIK-3.2.1. 3Haer OCHOBHBIC TIOJOXXEHHS BEKTOPHOH anreOppl W aHATUTUYECKON
reOMETpUH.

OIIK-3.2.2. YMeeT COCTaBISITh AITOPUTM H CTPOWTh MATEMATHUYECKYIO MOJCIb IS
peleHus npopeccCHOHaIbHO-OPUEHTUPOBAHHBIX 3a1a4

OIIK-3.2.3. Brnageer HaBBIKAMHU HCITOJB30BAHMS amliapara aHATUTHYECKOW T'€OMETPHH,

BBICLIECH U JIMHEHHOI anreOpsl Npu peleHnu npodeccuoHaIbHO-OpUEHTUPOBAHHBIX 3a/1a4;
o. [MTPOI'PAMMA JNCHUTTIJIMHBI

Ha3zBanue TemMbl Kpatkoe cogepxanue TeMbl (BOIPOCH TEMBI)
Paszgen 1.
Tema 1. OcHOBHBIE TOHATHS BEKTOpHOH | CucTeMBbl KOOpAMHAT. JlekapToBa MPsIMOYTOIbHAS
areOpsI. cucrema koopauHat. [Ipoekius BeKTopa Ha OCh,

cBoMicTBa Ipoekuuii. Hampasisromuye KOCHHYCBI
BEKTOpa, CBOMCTBO HAINpPaBJISIONIMX KOCHHYCOB.
JIluneliHble omepaluu HaX BEKTOpamMH, HX
CBOICTBA. JIluneitnas 3aBUCUMOCTb "
HE3aBHCHUMOCTh BEKTOPOB. Kpurepnii
KOJUIMHEApHOCTH  BEKTOpoB. baszuc cucremsl
BEKTOpOB. TeopeMa O pa3noXEHUH BEKTOpa IO
6a3ucy. KoopaunaTel BEKTOpA.

Tema 2. Onepanuu HaJl BEKTOPAMHU. CkansspHoe npou3sBeleHUE BeKTOpoB. Kpurepuit
OpPTOTOHAJILHOCTH BEKTOPOB. CkanspHoe
IIPOU3BEACHNE B  JIEKAPTOBBIX KOOpPJIMHATAaX.
Anrebpanyeckue M Te€OMETPUYECKHE CBOWCTBA
CKaJISIPHOTO IIPOU3BEICHUS. BexTtopHoe
MPOU3BEICHUE BEKTOPOB. BekTopHoe
IIPOU3BEACHNE B  JIEKApTOBBIX KOOpPIMHATAaX.
Anrebpanyeckue M TE€OMETPHUYECKHE CBOMCTBA
BEKTOPHOI'O IIPOU3BENICHUS. CmemanHoe
MIPOU3BEJICHUE BEKTOPOB. Cwmemannoe
IIPOU3BEACHNE B  JIEKapTOBBIX KOOPAMHATAX.
['eomeTpuyeckuit CMBICTT CMEILIAHHOTO
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npousBeneHus. Kpurepuil KOMIUIAaHApHOCTU TPEX
BEKTOPOB.

Tema 3. [Ipsimas Ha MIIOCKOCTH.

[lonatue 00 ypaBHEHHSX JUHUN U MOBEPXHOCTEH,
THUIIbI YPaBHEHUM: SIBHOE, oOmiee,
napamerpudeckue. IIpsimas Ha  IUIOCKOCTH.
Paznuunble GopMbl 3amucH ypaBHEHUU IPSIMOI,
pacctosHuEe OT TOYKM 10 mnpsaMou. JleneHue
OTpE3Ka B 33IaHHOM OTHOILIEHHH.

Tema 4. [110CKOCTH B TPOCTPAHCTBE.

[Tnockocts B mpoctpaHncTBe. Pasnuunbie (opmbl
3allUCH  ypaBHEHUH  IUIOCKOocTH.  BzammHoe
PAacIoI0KEHUE MIIOCKOCTEH.

Tema 5. IIpsimast B IpOCTpaHCTBE

[Ipsimass B mnpocrtpancTBe. Paznuunble (Qopmbl
3allMCHM  YPaBHEHHUH NPSIMOM B IIPOCTPAHCTBE.
B3aumnoe pacrosao)keHue MIPSIMBIX B
IIpOCTpaHcTBe. B3anMHOE pacnosiokeHne npsMon
U IJIOCKOCTH B IIPOCTPAHCTBE.

Tema 6. Onpeaenurenu.

Onpenenurenn.  CBoiicTBa  ompenenauTesne.
MuHODSI, asnreOpandeckue JIOTIOJTHEHMSL.
BrerunciieHue onpeaenuTenei.

Tema 7. Anrebpa maTpwuil.

Anrebpa marpuil. MaTpullbl UX THUIIBI, ONEPALUU
HaJl MaTpulaMyd M HX CBOMCTBA. YMHOXEHHUE
Matpull U ero cBoicTBa. CTeneHu KBagpaTHOU
Matpuubl. TpancnonupoBanue matpull. OOpatHas
MaTtpunia. OOpaTuMOCTh M OJHOCTOPOHHSA
oOpatuMocTh.  MHOroO4JieHbl OT  MaTpPHIIBL.
[Ipocreiimme  MarpuyHble  ypaBHEHHsS. PaHr
MaTpullbl. BelunciaeHne paHra MaTpull METOAO0M
JIEMEHTapHbIX MpeoOpazoBaHuil. Teopema o
O6asucHoM MmuHope. Kputepuil paBeHcTBa HyJIHO
ONpPEIETUTENS.

Tewma 8. O611ast TeOpHs CUCTEM JTMHEHHBIX
YPaBHEHHUH.

Cucremsl uHeNHbIX ypaBHeHMH. Kiaccudukanms,
OCHOBHBIE TIOHATHSL W omnpeneneHus. Kpurepun
COBMECTHOCTM W  €QUHCTBEHHOCTH  PELLCHMUS.
Marpuunsiii cioco6 pemrenus. Merog Kpamepa.
Meron Tl'aycca pelieHusi MPOU3BOJIBLHON CHCTEMBI

JIMHEWHBIX YPaBHEHU. Paur MaTpPHULIBL
Onpenenenust panra. CBONCTBa pPEIEHUH CUCTEM
JIMHENHBIX OJTHOPOJIHBIX YpaBHEHUII.

@dyHaMeHTalbHas cuctema pemeHnid. CTpykrypa
00IIIero perieHusl.

Tema 9. AnreOpa KOMITIEKCHBIX YHCE.

Kommnekcupie uwncma. Tpu dbopmbl  3amucu
KOMIUIEKCHOTO ~ 4YWCla M ONepaluu  Haj
KOMIUIEKCHBIMH ~ YHCJIaMH. | eomMeTpudeckas
HWHTEpIpeTaluss KOMIUIEKCHbIX uncen. dopmyna
MyaBpa. CpoiicTBa MOAyJsi H apryMeHTa
KOMIUIEKCHBIX yucen. KopHM M3 KOMIUIEKCHBIX
yucen. Kopuu u3 enununpl. ['pynna xopHed u3
€AUHUIIBIL.

Tema 10. AnreGpa MHOTOWICHOB.

MHorouieHsl. Teopema €IUHCTBEHHOCTH.
Onepanun  Hajg MHorouwieHamu. Jlemenue ¢
octatkoM. HOJI. Anroputm EBkinuma. KopHu
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MHorouwieHoB. Teopema be3y u cinencreue us Heé.
Paznoxxenne mno kopHsM. KpaTHocTh KOpHS.
Teopema Bueta. MHOro4ieHsl ¢ BEIIECTBEHHBIMHU
koahdULMeHTaMl M HMX KOPHHU, PA3JIOKEHHE Ha
HENPUBOJUMBIE MHOXHUTEIU. MHOrouleHsl ¢
LEIBIMA kod(purmeHTamu. Ienbre u
panyoHaIbHble KOPHH MHOTOYJIEHOB C LIEJIBIMU
koaddunuentamu. [IpousBonHas MHOrousIeHa.
KopHu MHOrouseHa 1 pou3BOIHOM.

Paznen 2.

Tema 11. JIuneitnbie mpocTpaHCcTBA.

Jluneitnple  mpoctpanctBa.  OmnpejneneHue U
npumepsl. basuc m pasmepnocts. Ilepexon k
HOBOMY Oasucy. Marpuma nepexona. CpoiicTBa
MaTpul nepexona. JImHelHble OAIIPOCTPAHCTBA.
JluneiiHast 0000YKa Kak TMOAMPOCTPAHCTBO.
CpoiictBa nuHelHbIX oOosmouek. Cymma ¥
nepeceyeHue JUHEHHBIX MIOJANIPOCTPAHCTB.
Teopema o0 pa3MepHOCTSIX.

Tewma 12. EBKJIMIOBBI MPOCTPAHCTBA.

EBximunoBsl  mpoctpaHcTBa.  OmpeneneHue u
npuMepsl.  JlimHa  BeKkTOpa.  YIrou — MexAy
BekTopamu. HepaencrtBo Komm-byHsikoBckoro.
Teopema ITugaropa. OpToroHanbHble CUCTEMBI U
ux cBoiictBa. OpPTOHOPMHUPOBAHHBIE CUCTEMBI.
PasencrBo [lapceBana. Koopanuatel BekTopa B
OPTOHOPMHMPOBAHHOM Oasuce. ITponecc
oproroHamu3zauuud.  OpTOroHanpHas  HpsMas
cymma. Pa3noxxeHne B OpPTOrOHAIBHYIO IPSIMYIO
CyMMYy. Paccrosinue oT BEKTOpa 10
noanpoctpancTBa. OpTOroHaIbHOE JOMOJIHEHNE U
€ro CBOMCTBA.

Tema 13. JluneitHble omepaTtopbl U HUX
MaTpHUIIbI.

JInneiinbie oIepaTopsl B JIUHENHBIX
npoctpancTBax. Onpenenenre u npumepsl. Sapo u
o0pa3, M uX cBoicTBa. MaTpuua JIHMHEHHOTO
orepaTopa B KOHEYHOMEPHBIX IPOCTPAHCTBAX.
[Ipeobpa3oBanue MaTpUIlbl TUHEHHOTO OomepaTopa
npu 1epexojae K HOBoMy Oasucy. Pa3mepHocTh
sanpa u obpasza. Panr omepatopa. Teopema o
dimker A+dimImA. IIpocTpaHCcTBO JHHEHHBIX
OIIEpPaTOPOB.

Tema 14. ChoektpanbHasg  Teopus
JINHEMHBIX ONEPaTOPOB.

CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS
JIMHEWHOro  omeparopa. XapaKTepUCTHYECKUI
MHOTOWIEH JIMHEHHOro omepatopa. Teopema 00
HWHBAaPUAHTHOCTH XapaKTCPUCTHICCKOTO
MHOTOYJICHA. XapaKkTepuCTUYECKUE KOPHHU
JIMHEeHOTO omeparopa. Teopema O JHMHEHHOH
HE3aBHCUMOCTH COOCTBEHHBIX BEKTOPOB,
OTBEUAIOLINX Pa3HbIM COOCTBEHHBIM 3HAUCHHUSIM.

Tema 15. Jlunelinble omnepaTopsl B
€BKJIMJIOBBIX ITPOCTPAHCTBAX.

OpTOFOHaJIBHbIe Marpulbl MW HUX CBOICTBA.
Marpuna u ONPEACIIUTEND I'pamma.
ComnpsixkeHHBIM ~ omepatop W €ro  Marpula.
CamoconpsiKEHHbIE OINEpaTopbl U WX CBOWCTBA.
HNuBapuaHTHBIE MOJIIPOCTPAHCTBA i




WHBApUAHTHOCTh OPTOTOHAJIBLHOIO JOMOJIHEHUS K
HUM U1 CaMOCONPSDKEHHOTO  Omeparopa.
BemectBeHHOCTh  CHEKTpa CaMOCOIPSKEHHOTO
onepatopa. Hopma oneparopa. OueHka cnektpa
4yepe3 HOpMY.

Tema 16. bununelinble U KBaJpaTUYHbIE
(bopMBL.

bunuuneitnple  u KBaJpaTUYHBIE  (HOPMBI.
Omnpenenenue W MaTpuua OWIMHEHHOW (OPMEIL.
CBs13b MEXAYy MaTpUllaMH OWJIMHEWHOW (OpMBI B

pasHbix  Oasucax. Cummerpuyeckas 3ammch
KBaJIpaTUYHOM (bOpMBL. Kpurepun
IIOJIOKUTEIIbHOMN u OTPULIATEIILHON

onpexaeneHHoctu. Kpurepuit CuiibBectpa.

Tema 17. KpuBbie BTOpOro nopsijaka.

Kpusele BTOpOro mnopsiika, uX IeOMETpUYECKHE
CBOMCTB. Kanonunueckue YPaBHEHHS.
HccnenoBanne (GopMbl  KpPHUBBIX. Y paBHEHUS
KacaTelbHbIX, JKCLUEHTPUCUTET U JUPEKTPHUCHI.
[IpuBenenne oOmero ypaBHeHUsI KpUBOW BTOPOTO
NOpsAJIKa K KAHOHUYECKOMY BHUJLY.

Tewma 18. [ToBepXHOCTH BTOPOTO MOPSIKA.

[ToBepxHOCTH BTOPOro MOpPsAJKA, KAHOHUYECKHE
ypaBHeHus1. [locTpoeHue mnoBepxHOCTE BTOPOro
mopsiaKa. JInnenyaTtrie MMOBEPXHOCTH.
MNuBapuaHThI.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJINHBI

6.1. ®opma oOyueHus — ouHas, Kypc — 1,2, cemectp — 2,3
HaumenoBanust pa3aenoB u Tem Kommectso uacos
Jleku. | Jlabop. | Ilpakt. | CPC+K | Beero

Paznen 1. 30 30 - 84 144
Tema 1 3 3 - 9 15
Tema 2 3 3 - 9 15
Tema 3 3 3 - 9 15
Tema 4 3 3 - 9 15
Tema 5 3 3 - 9 15
Tema 6 3 3 - 9 15
Tema 7 3 3 - 9 15
Tema 8 3 3 - 9 15
Tema 9 3 3 - 8 14
Tema 10 3 3 - 4 10
HUTOI'O 3A CEMECTP 30 30 - 84 144

Pazpen 2. 34 34 - 76 144
Tema 11 4 4 - 9 17
Tema 12 4 4 - 9 17
Tema 13 4 4 - 9 17
Tema 14 4 4 - 9 17
Tema 15 4 4 - 10 18
Tema 16 4 4 - 10 18
Tema 17 5 5 - 10 20
Tema 18 5 5 - 10 20
HUTOI'O 3A CEMECTP 34 34 - 76 144
HUTOI'O ITO KOMIIOHEHTY OIIOII 64 64 - 169 288




7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTHU, IPOMEXYTOYHOU ATTECTALIUU

7.1.  KoHTpoibHBIE BOIPOCHI
Pasnen 1. AHanuTHueckas reoMeTpHs Ha IUIOCKOCTHM M B IIPOCTPAHCTBE. DJIEMEHTHI
BBICIICH anreOpbl

1) Kpurepuit nuHelHONM 3aBUCUMOCTH JIBYX BEKTOPOB.

2) Kputepuit nuneliHONM 3aBUCUMOCTH TPEX BEKTOPOB.

3) Kpurepuii opTOroHabHOCTH BEKTOPOB.

4) I'eomeTrpuueckue u anredpanyecKkue CBOWCTBA CKaJISPHOTO MPOU3BEICHHUS.
CkassipHO€ ITPOU3BENCHUE B AEKAPTOBBIX KOOPANHATAX.

5) I'eomeTpuueckue u anreOpanyecKkue CBOWCTBA BEKTOPHOTO MPOU3BEICHUSI.
BexTopHoe npoun3BeeHre B AEKapTOBBIX KOOPAUHATAX.

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

7) VYpaBHeHHUs IPAMOM Ha INIOCKOCTU: BEKTOPHOE, MApaMETPUIECKOE, KAHOHUYECKOE,
ofmiee, ¢ yrioBeIM K03 punmeHTom.

8) OTKJIOHEHUE TOYKH OT MPSMOM.

9) VYpaBHEHHE IUIOCKOCTH: HOPMAJIbHOE, HOPMAJbHOE B KOOPAMHATHOW (opme, B

OTpe3Kax, ooIee.

10)  OTKJIOHEHHWE TOYKH OT TIOCKOCTH.

11)  Omnpenenurenu 2, 3 mopsaka.

12)  JluHeiHbIC CHCTEMBI U MX MATPHIIBI.

13)  KommuekcHbie uncna. Tpu (opmbl 3amicd KOMIUIGKCHBIX 4YHcCeld. MoJyb,
aprymest, ¢popmyina Myaspa.

14)  V3BneyeHue KOPHS M3 KOMIUICKCHBIX YHCE.

15)  KowmmiekcHbie uncia. ApupMeTHIECKUE ONIEPaIiH, COMPSHKEHHE.

16) MHorowieHbl C OJHUM HEWU3BECTHBIM, OCHOBHAs Teopema aireOpbl, Teopema
Buera, nenenue ¢ ocTaTkoM, KOpHH MHOTOYJICHA.

Pa3znen 2. DnemeHThI MTUHEHON anreOpbl 1 MHOTOMEPHOI reOMEeTpUH

17)  KaHnoHu4eckue ypaBHEHHs JJUIHIICA, TUTIEPOOITBI, MAapadoJIbL.

18)  DKCUEHTPUCHTET 3JUTHIICA, TUIIEPOOIIBI, MapadoJIbL.

19)  JIupeKTpHCHI SIUIHIICA, TUTIEPOOITBI, MApaOOIbL.

20)  VpaBHeHHs KacaTellbHbIX K DIUIUIICY, TUIIEpOoIIe, Tapadolie.

21)  OnTHyecKWe CBOMCTBA AJUIHIICA, THIIEPOOITBI, TapaOoIIb.

22)  KaHoHmYeckue ypaBHEHUS AJUIMIICOUIA, KOHYCA, IIMJIHHIPOB.

23)  Kanonudveckue ypaBHEHUs MapadOJIOU/I0B, TUIIEPOOTOUIOB.

24)  OOmee ypaBHEHUE JIMHUH BTOPOTO MOPSIIKA.

25)  llenTpanpHble JUHHH. [ €OMETPUYECKHI CMBICT MNapajUICIbHOTO MEpeHoca M
MIOBOPOTA.

26)  VHBapuaHTBI ypaBHEHUsI JMHUH BTOPOTO MOPSIKA.

27)  Kiaccugukanus HeHTPAITBHBIX JIUHUA BTOPOTO MOPSIIKA.

28)  Kiaccugukaius HEIEHTPATIbHBIX JTMHUN BTOPOTO MOPSIKA.

29)  OOmee ypaBHEHHE MOBEPXHOCTH BTOPOTO OPSIIKA.

30) HMuBapuaHThI ypaBHEHHS IOBEPXHOCTH BTOPOTO MOPSIKA.

31)  Kiaccugwukanms HeHTPAILHBIX TOBEPXHOCTEH BTOPOTO MOPSAKA.

32)  Knaccudukanus HEIEHTPAIbHBIX TIOBEPXHOCTEH BTOPOTO MOPSIKA.

33)  Jluneitnbie mpoctpancTBa. OnpeaesaeHue MoAIpoCTPaHCTBA.

34)  OmnpeneneHrie IPSIMO# CyMMBI ITOAMPOCTPAHCTB.

35) CocraBHO# 0a3uMC W TeopeMa O pPa3MEPHOCTH MPSAMOH CYMMBI HECKOJIBKHX
HOJIPOCTPAHCTB.
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36)  OmpeneneHue TMHEHHBIX OTOOpaXkeHUHU. S1Ipo 1 00pa3 TMHEHHOTO OTOOpaKECHUSI.

37) Usomopdusm nuHEHHBIX npocTpaHcTB. COXpaHEHHE Pa3MEPHOCTH  MpPHU
uzomopdusme (6e3 10Ka3aTenbCTBA).

38)  Marpuiia JTMHEHHOTO OTOOPaKCHHMS.

39) Teopema 0 cymme pa3MepHOCTEH siipa U oOpasa. [IoHATHE O paHTe JIMHEHHOTO
OTOOpaKCHHUSI.

40)  JluHeliHble omepaToOpbl KaK YacTHBIHN CiTydail TMHEHHBIX OTOOpasKEHHH.

41)  OOpaTHMBbIC TUHEWHBIE OIIEPATOPHI.

42)  Martpuiia JUHEHHOTO Omeparopa.

43)  OmpeneneHne COOCTBEHHOIO 4YMCIa W COOCTBEHHOTO BEKTOpA I JIMHEHHOIO
oreparopa.

44)  XapaKTepHCTUYECKHI IOJIMHOM JHHEHHOTO OIeparopa.

45)  CBs3p COOCTBCHHBIX 4YHCEI C KOPHSAMH XapaKTEPUCTHYECKOTO IOJUHOMA
(cpaBHUTH CiIy4yad OmepaTopOB B MPOCTPAHCTBAX HAJ MOJIIMU PAllMOHANBHBIX, BEIIECTBEHHBIX U
KOMILJIEKCHBIX YHCEI).

46)  Tlousthe  COOCTBEHHOTO  MOMINPOCTPAHCTBA,  OTBCYAIOIIETO  3aJaHHOMY
coOcTBeHHOMY umncity. IHBapHaHTHOCTh COOCTBEHHBIX OIIPOCTPAHCTB.

47)  Teopema 0 TPAMOI CyMMe COOCTBEHHBIX MOAMPOCTPAHCTB JHHEHHOTO orepaTopa
(6e3 mokaszaTenbCTBa).

48) Teopema O JHMHEHHOW HE3aBHCUMOCTH COOCTBEHHBIX BEKTOPOB OTBEYAFOIIHX
Pa3IUYHBIM COOCTBEHHBIM YHciIaM (03 JoKa3aTelIbCTRA).

49)  Ompenenenne OMIMHEHHBIX U KBAJAPATUYHBIX (HOPM.

50)  Cas3b CHMMETPUYHBIX OMIIMHEHHBIX (POPM C KBaIpATHYHBIMHU (POPMAMH.

51) Marpuia OounmHeliHoM GopMbl. TeopeMa 0 MPHBEICHUH MAaTPHIBI OMIIMHEHHOM
(dopMBI K TMaroHaabHOMY BUAY (0€3 J0Ka3aTeNbCTBa).

52)  TlonsTHE MOIOKUTEIBHO ONPEIeTICHHOM KBaIpaTUIHON (DOPMBI i CPABHEHHUE €T0 C
MOHSATHEM CKaJSIPHOTO MPOM3BEACHUS B TpEXMEPHOM TpocTpancTBe. Kpurepuii CunbBectpa.

53) TIlonstue eBkiumoBoro mpocTpancTBa. HepaBenctBo Kommm-ByHsikoBckoro-
[IIBapiia 1 HEPABEHCTBO TPEYTOJIHLHUKA.

54)  TlonsTtue yria MexIy BEeKTOpAaMH B MHOTOMEPHOM €BKITHIOBOM IPOCTPAHCTBE.

55)  Marpuria ['pama u o6patHast Matpuiia [ 'pama.

7.2.  Tewmbl nHCbMEHHBIX Pa0OT (THIIBI 3a71a4)

KoHTponbHbIe paboThI 10 MPaKTHUKE!

— MaTPHIIBI, OTIPECITUTEIIA, CUCTEMBI JINTHEHHBIX YPaBHEHUH;

— anreOpa KOMIUIEKCHBIX YHCEN ¥ MHOTOYJIEHOB C OJHON TIEPEMEHHO;

— aHAJTUTUYECKasi TEOMETPHS Ha IUIOCKOCTH U B TIPOCTPAHCTRBE.

KonTponpHast paboTa Mo MpOBEpKE TEOPETUUYECKUX 3HAHMA — MO BCEM TeMaM, C
HCIIOJTb30BaHNEM YKa3aHHBIX BBIIIE KOHTPOJIHHBIX BOIPOCOB.

7.3.  OOpa3zer copepkaHus SK3aMEHAIMOHHOTO OHIIeTa

®I'BOY BO JIOHEIIKHUI T'OCYJAPCTBEHHBIV YHUBEPCUTET»
dakynbTeT MaTeMaTUKH U NHPOPMALIMOHHBIX TEXHOJIOTUI

Obpazosamenvuas npoepamma: oaxanaepuam

Hanpaenenue noocomosku:  01.03.02 Ilpukiaagnas maTreMaTuka 1 HHpOpMaTuKa
Ipogpuns: IlpukiagHasg MaTeMaTUKa U HH(popMaTHKa

Yuebnas oucyunnuna Anzeopa u zeomempus

BUJIET Nen
1. Kommnekcusie yucna. Tpu (GopMbl 3alUCH KOMIUIEKCHBIX yuces. Moylb, apryMeHT,
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dopmymna Myaspa.
2. Kpurepuii TMHEHHOM 3aBUCUMOCTH TPEX BEKTOPOB.

3. Pasnenuth muorowten X —3X° + X% + X + 3 nua muorowren X> — X +1.

3 -1 2 1 4 2
4. Pemnts maTpuuHoe ypaBuenune |4 1 3 [-X=|1 11 3
1 3 1 2 5 1

5. UYepez touxku M(1,3,7) u N(-1,3,4) mpoBecTH IIOCKOCTb, INEPHEHAUKYISPHYIO
mwiockoctn 2X —2Y —Z2+3=0.

VYTBep:KIeHO Ha 3acelaHuM Kadeapsl BbICIICH MAaTEeMAaTUKU U METOAMKH MPENOaBaHuUs

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

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYVUHAIOT ObYHAIOIIMECA

OOmiast orleHKa 3HAaHUK O0YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammsHON
IIKajJe WCXOJS M3 MaKCHMyMa, NPHUBEJCHHOro B Tabuuie Hike. OpraHu3anioHHO-y4eOHas
paboTa B ayJUTOPHU OIICHUBACTCS HAa OCHOBE TAKUX KPUTEPUEB KaK IOCEHIAEMOCTh 3aHSITHH,
CBOCBPEMECHHOE U Ka4YEeCTBEHHOC BBIMOIHCHHE [IOMAIIHUX 3aJaHUil, aKTUBHOCTh BO BpEMs
MPOBEACHUA JICKIIMOHHBIX W IPAKTHYCCKUX 3aHATHH (yLIaCTI/Ie B O6CY)K)ICHI/II/I TCKYIICTO M
NPOWCHHOTO MaTepuala, peleHrne 3a1a4 1 T.11.).

8.1. Cemectp 2

Howmepa pa3snenos Bunet pabot Maxcumanbroe
KOJINYECTBO OaJIOB
OpraHu3annoHHO-y4eOHas paboTa B ayIUTOPHH 10
CamocTosiTenpHas paboTa 10
1-10 KoHTposbHbIE pabOTHI MO MPAKTHKE 20
KonTtponpHast paboTa 10 TEOPETHIECKOMY 20
MaTepuany
NTOT'O 60
3auér 40
OOmmuii UTOT 3a CEMecTp 100
8.1.Cemectp 3
Howmepa pasnenos Bunst pabot MaxcimarbHoe
KOJINYECTBO OaJIIOB
Opraan3ainoHHO-y4eOHast paboTa B Ay TMTOPUH 10
CamocrosTenbHas pabora 10
11-18 KoHTposbHbIe paboThI IO IPAKTHKE 20
KonTtponbHast paboTa o TEOpeTHIECKOMY 20
MaTepHany
NTOI'O 60
3auér 40
OOt UTOT 3a CEMECTP 100
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CooTBeTCTBYE 0AJLIOB OLIEHKE

Ornenka 1o naTHOaIbHOM IIKaje
KomnunuectBo 6annos Z
s 100 ECTS | DOxk3amen, nuddepeHunpoBaHHbIN 3auet
3a4er

90-100 A OTJINYHO 3a4YTEHO
80-89 B 3a4TEHO
75-79 C XOpOotHo 3a4TEHO
70-74 D 3a4TCHO
60-69 E YIOBJICTBOPUTEIHHO ATTOHO
35-59 FX HE 3a4TCHO

0-34 = HEYIOBJICTBOPUTEIHHO e 3aTeH0

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

B xozxe peanuzanuu JUCHUILTUHBI HCIIONB3YIOTCS CIEAYIOIINUE TOTOTHUTEIbHBIE METObI
00y4YeHHsI, TEKYIIIETO KOHTPOJISI yCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTalli 00y4aroImuxcs B
3aBHCHUMOCTH OT UX UHAMBHIYaJIbHBIX OCOOCHHOCTEH:

1) JUISL CJICTIBIX U CJIA0O0BUISIINX

— JeKUUU 0(hOpPMIIAIOTCA B BUJIE DJIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIBIO
KOMITHIOTEPA CO CHEIMATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUeHUEM;

— JUIS ~ BBIIOJHEHHWsS  3aJaHusi NpU  HEOOXOAMMOCTH  MPEAOCTaBISIETCA
YBEIMYHBAIOIIEE YCTPOUCTBO; BO3MOXKHO TAK)KE MUCIIOJIb30BaHUE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOWCTB;

— MMCbMEHHBIC 33JIaHUsT ODOPMIISIOTCS YBEIIMYSCHHBIM MIPU(TOM.

2) JUIS TITYyXHUX ¥ CTaOOCIBIIIAIIUX

— JIEKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JJOKYMEHTA;

— MMCbMEHHBIE 33JIJaHUS BHIIOIHSIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM Qopme;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) JUTSL JIAT] C HApYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapara:

— JeKIMH 0(POPMIISIOTCS B BUJIE 3JIEKTPOHHOT'O JOKYMEHTA, JOCTYITHOI'O C IOMOIIbIO
KOMITHIOTEPA CO CHEIMATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

— MMCEMEHHBIE 33JJaHUS BHIIOJHSIOTCS Ha KOMIBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOATCS B YCTHOUW ()OpME HMITU BBITIOJHSIOTCS B IIMCBMEHHOM
¢dopme Ha KOMITBIOTEPE.

[Tpur HEOOXOIMMOCTH TIPETyCMaTPUBACTCS YBETMYCHNUE BPEMEHH IS TIOATOTOBKH OTBETA.

[Ipouenypa  mpoBeAeHHUS  MPOMEXKYTOUHOM  arTecTal s OOydYarommxcs
YCTaHABJIMBACTCSI C YYETOM WX HHIUBUAYAIBHBIX TICHXO(DHM3HUYECKHMX OCOOCHHOCTEH.
[TpoMexxyTouHast aTTeCTalUs MOXKET TPOBOAUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenne mpoueaypbl OIEHUBAHWS PE3YJIbTaTOB OOyYEHHUS JIONYyCKAeTcs C
UCIIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00Pa30BATENbHBIX TEXHOIOTHIA.

ObecnieunBaeTcst 10CTyl K MHPOPMAIIMOHHBIM U OubnnorpaduyeckumM pecypcam B CETU
WuTepHer s Kaxkaoro oOywaromierocss B ¢opMax, aJanTHPOBAHHBIX K OTPAaHUYEHHUSM HX
3JI0POBBS U BOCIIPUATHUS HHPOPMAITUH:

1) JUTSL CIIETBIX U CIIA00BUISIINX

— B Ie4aTHOM (opMe YBETUUECHHBIM MPUDTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTS TIIYXUX U CITa0O0CTBIIIAIIIX

— B IICUaTHOH opme;

— B (hopMe ANIEKTPOHHOTO JOKYMEHTA.

3) TUTSE 0OYYArOIIUXCS C HAPYIIEHUSIMU OMOPHO-/IBUTATEIILHOTO ariapara:
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— B IIEUaTHOH opme;
— B (pOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbBHO-TEXHUYECKOE OBECITEUEHME YYEBHOI'O ITPOLIECCA

VY4eOHble 3aHsaTHA poBoadTcs B [ naBHoM kopryce HoHI'Y (r. Joneuk, np. I'yposa, 6) u
neeHanuarom (r. Jlonenk, yia. YauBepcutetrckas, 24-a, YIIBII). i npoBenenus 1adb0opaTOpHBIX
3aHsTHIA  TpeOyercss ayautopus, OOOpyJOBaHHAs MEJIOBOM MU MapKepHOW JOCKOM,
MYJbTUMEAUMHBIA POEKTOP U 3KpaH, HOYTOYK, KOMIUJIEKT yueOHOW MeOenu sl CTYICHTOB,
pabouee MeCTO MpenogaBaressi, Bbixo B IHTepHET — IpOBOIHOM WK ¢ UCTOIb3oBanueM Wi-Fi.

Jlis caMocCTOSITeNIbHOM paboOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuHoii OMOAMOTEKH YHUBEpCHUTETa M JPYTUX DJIEKTPOHHBIX OMOTMOTEYHBIX 0a3 HaHHBIX,
y4eOHO-MeToInYeckoe oOecreueHue, MPeICTaBICHHOE B Y4YeOHO-METOJUYECKOM KaOWHETe
I'nmaBHoro xopmyca (ay.705).

OOyuyaromuecss HMMEIOT BO3MOXXHOCTh  HCIIONIb30BaTh y4eOHbIE MaTepuanbl IO
TUCITUIUINHE, pa3MmenieHHbie Ha tiatrgopme Moodle IlenTpa nucTaHIMOHHOTO O0Opa30BaHHS
OI'BOY BO «lonl'Y». Ilpu n3ydeHuH NUCHUIUIMHBI TPUMEHSIOTCS JIEKTPOHHOE O0yYeHUE U
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCSI TEKYIIMH KOHTPOJb 3HAHMK OOYyYaloIIMXCs Ha OCHOBE TECTUPOBAHUS H
MIPOBEPKHU PE3YyIbTATOB CAMOCTOSTENILHOM paOOTHI.

11. PEKOMEHAYEMA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. 3s13a A.B. Anrebpa u reomerpus: meroauueckue npuembsl oOyuenus. Yacte 1. I'eo-
MeTpus: ydeOHo-meronnuyeckoe nocodue / A.B. 3p3a, H.B. Kosanenko, JL.U. CensikoBa. —
Honenk: JouHY, 2020. — 104 c.

2. Kypom A.T". Kypc Beicmieii anreOpsl : yueOHUK sl CTYACHTOB By30B, OOYYAIOIIMXCS IO
cnenuanbHocTsIM «Matematukay, «lIpuknagnas matemaruka» / A. I'. Kypomr. — 17-e uzn., crep.
— CI1b : JIaub, 2008. — 431 c.

3. AnreGpa u reomeTpus (JMHEHHas anredpa U aHAIMTHYECKask reoMeTpusi) [DIeKTpOHHBII
pecypc] : MeToauyeckoe mnmocobue [y CTyneHToB crnenuanbHocTu "[lpukinagnas maremaruka'
THEBHOM 1 3a0uHOM (hopmbl 00ydenusi| / A. B. 3b13a u ap. ; [loHenkwuii Ha1l. yH-T. — DIEKTPOHHBIE
TekcToBbIe naHHble. — JloHenk : JlonHY, 2006.

4. 3p13a A.B. AnreOpa : meroauka oOy4yeHMs CTYAEHTOB IEJaroru4ecKux HarpaBIeHUIH
[OnexkTpoHHBIN pecypce] : y4eOHO-METOIUYECKOe IMOCOOHMe : IJisi CTYJIEHTOB HAMpPaBIICHUN
noarotoBkn 01.03.01 Marematuka, 44.03.05 Ilemarornueckoe o6pazoBanue (IIpoduiib:
maTemaruka v uadopmaruka) Y. 1 / A. B. 3p13a, A. M. Kuzumenxko, JI. . Censixona ; 'OY BITO
"JloHenkuii HanuoHaNbHBIM yHHBepcuTeT", Kadenpa Bbeicmieli MaTeMaTMKd W METOJUKH
npenoaaBanus marematuku. — Jlonenk : JJlonHY, 2018.

5. KoBanenko H.B. Anrebpa u reomerpust [ DIeKTpOHHBIN pecypc] : yueOHO-METOUIEeCKOoe
nocobue : Uil CTyACHTOB (hakyibTeTa MaTeMaTMKd M HMH(QOPMAIMOHHBIX TEXHOJIOTUH,
oOydaromuxcst 1o HampaBiaeHusM noarotoBku: 01.03.02 IlpuxiagHas wmareMaTHka U
uHpopmaruka, 02.03.02 dynnameHtanbHas MHQOpPMATHKAa U MHPOPMAIMOHHBIE TEXHOJIOTHH,
01.03.02 Ilpuknagnas wmarematnka W uHpopmatuka (IIpoduns: Cratuctuka) u 09.03.04
[Iporpammuas umxenepusi. Y. 2 / H. B. Kosanenko, A. B. 3e3a ; ['OY BIIO "Joneuxuit
HaluoHaabHbIA yHUBepcuTeT". —/{oneuk : JJouHY, 2019.

11.2. JlononHUTENbHAS IUTEpATypa
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6. Ilpockypskos U.B. COopHUK 3a1au 1o TUHEHHOH anredpe : Yuel. mocobue s Gpus.-mar.
crenpanbHocTelt By30B / . B. Ilpockypsikos. - 8-¢ uzn. — M. : JIa6. ba3zoBeix 3nanuii, 2003. —
382c.

7. Ly6epoumiep O.H. 3amaun u ynpakHeHus 110 aHanmuTHudeckon reometpun [Tekcr] / O.H.
Ly6epounnep. — Uzn. 34-e, crep. — CIIb [u ap.] : Jlans, 2009. — 336c¢.

8.

12.  HMHDOPMAIMWOHHBIE PECYPChI

1. HauuonanbHasi 3JIEKTPOHHAas onobIHMoTEKA (HOBb): dbenepaibHas
rocyaapctBeHHass mH@opMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocymapcTBeHHas oubnmoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (nara oOparienus:
01.09.2023). — PexxumM joctymna: cBOOOIHBIN, moanmucka. HeoOxoquma ycTaHOBKa MTPOTPaMMHOTO
obecrieyeHus. — TEKCT: AJIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexxum nmoctymna: ajisi aBTOPU30B.
IIOJIB30BaTeNe. —TEeKCT: JIEKTPOHHBIN.

3. Hayunas snextponnas Oubnuorexka «KuOepJlenmukay: cailt / Accoruanus
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryma:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4, DNEeKTPOHHO-OMOIMOTeYHAs cucreMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTtyna: ajisi aBTOPH30B.
IIOJIb30BaTeIeN. — TEeKCT: 2JIEKTPOHHBIMN.

5. IBC KOpaiit: snekTpoHHas OubinMoTeuHas cucrema: calT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenus: 01.09.2023). — Pexxum nocTyna: uis aBTOPU30B.
nosb30BaTenen. — TeKeT: JIEKTPOHHBIM.

6. Dy1eKTPpOHHO-0ubInoTeuHast cucrema Jloul'Y: caiit / ®I'BOY BO «loul'V». —

Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
Joctyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.
7. JJekTpoHHbI katajsor Hayunoit 6ubGmuoreku [lonl'Y: pasnen caiira / Hb

Houl'Y. — Tekcr: anexrponnsiit // DBC Jloul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata obpamenus: 01.09.2023). — PexxuM ocTyna: HOUCK CBOOOJHBIHN, 3JIEKTPOHHBIE IOKYMEHTHI
— 115t monwk3oBatened JJonl'y.

8. JuaexTponHblii apxu onl'Y: pa3nen caiira/ Hb JIonI'Y. — TekcT: 31eKTpOHHBIH
// OBC HouIl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexxum
JIOCTYTIA: CBOOOHBIH.

13. I[TPOT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnoparusnas nuuen3us o'y Ne 46484614)

2. Microsoft Office (koprioparuBHas muuen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 11st BRICIINX Y4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensun GPL, Apache,
BSD mis cB0G01HOTO IPOrpaMMHOTO 00ECTIeUEHHS).


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/

