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PaGouasi mporpamMma JUCIHIUIMHBI «AJrebpa M reomerpus» Ui 00ydaromHUXcs 1o
Hanpasiennio noarorosku 02.03.02 dyupamenrtanbuas unpopmatuka ¥ HHPOPMALMOHHBIE
texronorun (IIpoduns nojaroroskn: Myupamenranbuas unpopmaTuka ¥ MHPOPMALUOHHEIE
TEXHONOTMM), cocTaniieHa Ha ocHopanuu MejiepajbHOro rocy/[apCTBEHHOr0 06pa30BaTeILHOr0
cragzapra Beicuiero obpasosanusi — Oakanaspuara 1o Hanpasienuio noarorosku 02.03.02
®dynnamenTtanbias HHPOPMATHKA U HHPOPMAIMOHHEIC TEXHOIOTUH, YTBEPKICHHOTO MPUKa30M
Munucrepersa o6pasosanus u naykn Poceuitickoit ®@ezepauun or 23 asrycra 2017 r. Ne 808 (c
H3M. ¥ Jom.), Ilopsiaka opranusaiuu ¥ OCyileCTBICHUst 00pa3oBaTeLHON JEATENLHOCTH 110
o0pa3oBaTelIbHBIM POrpaMMaM BbICIIEro obpa3oBauusi — MporpamMmaM OakaiaBpuara,
NporpaMMaM  CrElHaJHMTETa, MNporpaMMaM  MAarMCTParypbl, YTBEPIKIECHHOTO  IPUKA3OM
MuHHCcTepcTBa HayKH M Bbiciero o6pasosanusi Poccuiickoit ®enepaunn ot 06 anpensa 2021 r.
Ne 245 (c u3m. u 101.), B COOTBETCTBHH C yUEOHBIM I1JIaHOM, YTBEPIK/ICHHBIM YyeHrIM coBeToM
®I'BOY BO «loul'Y» ans nabopa 2024 roaa.

Pazpaboryuxk:
npodeccop Kadenpsl BBICIIEH MaTEMaTHKH
M METOJHMKH MPEroJaBaHusl MaTeMaTHKH,

I-p Gu3.- MaT. HayK, TONEHT w 3b13a

Pabouast mporpamma omoOpeHa Ha 3acemaHWU Kadeapbl BHICIIEH MaTeMaTHKH W METOMMKH
Ipeno/iaBaHusl MaTEMaTHKH ; :
[Tpotokoi ot 26.03.2024 r. Ne 11

3aBenyromuii kadeapoi | % % E.U. Cxada

COT'JIACOBAHO:

JlexaH ¢akynpTeTa MaTeEMaTHKH U _
HH(}OPMALIMOHHBIX TEXHOJIOIHH - H.A. Mouceenxo
28.03.2024 r.

V4e6HO-MeTOIIecKas KOMHCCHSI (akyapTeTa MaTEMaTHKH H HH(bopMauHOHHHx TEXHOJIOTHH.
ITpotoxou ot 27.03.2024 r. Ne 3. : Vo
[Tpencenarens : JLU. CensixoBa

PykoBOIUTENIF OCHOBHOM NPO(ECCHOHANBHOM
o0Opa3oBaTeapHON IPOrpaMMEI,

A-p TEXH. HayK, I0L. e J.B. IlleBnoB
26.03.2024 r. :




3

1. MECTO JUCLIMIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

1.1.

TpeboBanus K npeaBapUTEIbLHON MOATOTOBKE 00yUYarOLIMXCsl, IPEALIECTBYIOIINE

U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBAECTCS U3yUEHHE JAHHOM:
0a30Basi MOATrOTOBKA 10 MaTeMaTHKe B 00BbEME POrpaMMBbl CpeIHEH IIKOJIBI;

1.2.

HI/ICHI/IHHI/IHBI, KYPCOBBIC pa6OTBI M IIPAKTHUKH, OJId KOTOPBIX OCBOCHUEC HaHHOﬁ

JTUCITUTIMHBI HEOOXO0IMMO KaK MPEe/IIeCTBYIOICe:
Onepanunonnsie cucremsl, Mupopmaruka, ba3el naHHBIX U IpyTHE.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HaumenoBanue mokasaTeinst

3HayeHne moKa3areis

HasBanue oO6pazoBaTenbHON IpOrpaMMBl

02.03.02 ®dynnameHTanbHas HHGOpPMATHKA U
uHpopmanronnsie Texnonoruu (IIpoduis:
OynaameHTanbHas HHPOpMaATHKA U
UH(OPMAIIMOHHBIC TEXHOJIOTHH)

[[Indp u Ha3BaHHUE B COOTBETCTBUU C
y4€OHBIM TIJIAHOM

b1.5.9 Anre6pa u reomerpust

Yacth 00pa3oBaTeNbHOM MPOrpaMMbl

bazosasg gyacts

KomanyecTBO 3a4eTHBIX CAUHUIL / Bcero 4acos

8/ 288

2.2. Pacnpenenenue 4acoB 1o popmam u nepuoaam o0y4eHus
o, O0111ee KOJIMYECTBO YacOB
dopma 2l 5 CaMOCTOSITEIb
S| € | nekuu- | nmabopa- | TpakTH- . ®dopma
oOyueHus AN HoMi pabotel | Beero
8 | OHHBIX | TOPHBIX | YECKHX KOHTPOJIS
+KOHTPOJIb
Ovynas 1] 1 34 34 - 76 144 | Dx3ameH
Ounas 1] 2 34 34 - 76 144 | Dx3amen
OuHasi, BCero 68 68 - 152 288
3. HEJIN JUCHUTTJIMHBI
O3HakOMJIEHE C OCHOBHBIMHU TIOHATHUSMH anreOpsl M TeOMETpHUH; OOy4YeHHE

dbopMynupoBaTh U JOKa3blBaTb OCHOBHBIE PE3YyJbTaThl H3Y4YAaE€MbIX pa3JelioB anredpbl U
TreOMETPUH; OCBOEHHE METO/J0B U CIIOCOOOB pEIICHUs aareOpandyeckux U TeOMEeTPUYECKUX
3a/1a4; Pa3BUTH JIOTMYECKOE M aJTOPUTMUYECKOE MBIIUICHUS; OBJIAJI€ET OCHOBHBIMH METOJIAMHU
UCCIICIOBAaHUST M pELICHHs MaTeMaTHUeCKUX 3a71ad, BbIpa0OTaeT YMEHHsI CaMOCTOSITENBHO
paclMpsaTh MAaTEMATHYECKUE 3HAHUS M IPOBOJUTH IOCTAHOBKY M MAaTE€MaTHYECKHMM aHaIu3
OPUKIAJHBIX 33/a4; NMPUOOpETeT 3HAHUSA, YMEHHMsS W HAaBBIKH, MO3BOJIAIOLINE IOATOTOBUTH
BBIITYCKHHKA K HaYy4HO-HCCIIEOBATEIbCKOM, TPOCKTHOW M MPOU3BOJICTBEHHO-TEXHOJIOTHYECKON
JeSITeIbHOCTH B 00JIACTH CUCTEMHOTO U TPUKJIAHOTO IPOTPaMMHOT0 0OecrieueH s,
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4. KOMHIETEHIINHN OBYYAIOIMETI'OCS, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMIIOHEHTA OBPA30BATEJIBHOU ITPOI'PAMMEI, X MH/IMKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

4.1. KomnereHuuu

OIIK-1. CnocobeHn npumeHsATh (yHIAMEHTAIbHBIC 3HAHUS, TOJYYCHHBIE B 00JIaCTH
MaTeMaTHYeCKUX W (WJIM) €CTECTBEHHBIX HAyK, W HCIIOJIB30BaTh HUX B MPOQecCHOHATBHON
JESITEIbHOCTH.

4.2.  VuaukaTopbl KOMIIETEHITHHA

OIIK-1.2. [IpumeHsieT OCHOBHbIE MOJOXKEHHUS ¥ KOHUEMIUN B 00JIACTH MaTeMaTHUYEeCKUX
HayK ¥ OCHOBHYIO TEPMHHOJIOTHIO TIPH PEIICHUH 33124 IPOPeCCHOHATBHOM eI TETbHOCTH.

4.3. PesynbTarsl 00ydeHUs

OIIK-1.2.1. 3HaeT TEOPHIO MATPHULL, ONIPEACTUTENCH U CHCTEM JIMHEHHBIX YpaBHEHUH,

OIIK-1.2.2. 3HaeT TeopHIo JMHEHHBIX, TOUCUYHO-BEKTOPHBIX M YHUTAPHBIX TPOCTPAHCTB;

OIIK-1.2.3. 3HaeT TeOpHIO JTUHEHHBIX OMEPAaTOPOB HA KOHEYHOMEPHBIX TPOCTPAHCTBAX;

OIIK-1.2.4. 3Haer Teopui0 OMIMHEHHBIX M KBaJAPAaTHUYHBIX (HOPM HAa KOHEYHOMEPHBIX
IIPOCTPAHCTBAX;

OIIK-1.2.5. YMeer mpUMEHATh TEOPETHUECKUNM MaTephall JJjs pelieHus 3ajad
poeCCHOHAIBHON JEATEIHHOCTH;

OIIK-1.2.6. YMeeT coCTaBIATh PAllMOHANBHBINA aIrOPUTM JAJSl TOCTHXKEHUS >KEIaeMOro
pe3ysbTara IpU PEIIeHUU 3ajad MOBBIILIEHHOW CIO0XKHOCTH, CBSI3aHHBIX C MPOQECCHOHATIbHON
JESITEIbHOCTBIO.

S. I[TPOTPAMMA JJUCLATTJIMHBI

Ha3Banne TeMbl KpaTkoe copepxaHnue TeMbl (BOIPOCHI TEMBI)
Pa3nen 1.
AHanutuueckas
reoMeTpust Ha
IJIOCKOCTH u B
IIPOCTPAHCTBE.
ONeMEeHTbI BbICILIEN
ayreOpbl
OcHOBHbIE IOHATHSA Cucrembl koopauHaT. JlekaproBa MNpsSMOYrojibHas CHCTEMa
BEKTOPHOM alreOpsbl. koopauHatr. IIpoexkums BekTopa Ha OCb, CBOMCTBA IPOEKIIMIA.

Hampasnsrompe KOCHMHYCBI BEKTOpPAa, CBOMCTBO HAIPABISAIOIAX
KOCHHYCOB. JIMHEHHBIE OIepaluy HajJ BEKTOpaMHU, UX CBOMCTBA.
JInHeliHasg 3aBUCUMOCTb M HE3aBUCHMOCTb BEKTOpPOB. Kpurepwii
KOJUIMHEApPHOCTU BEKTOPOB. ba3uc cucremsl BekTopoB. Teopema o
pasyIoKeHUH BeKTopa 1o 6azucy. KoopauHaTsl BEKTOpA.

Onepaunn Hax CkansgpHO€E npou3Be[cHNE BEKTOPOB. KpuTepuil opTOroHanpHOCTH
BEKTOpPAMH. BEeKTOpOB. CKaJsipHOE POU3BE/ICHUE B IEKAPTOBBIX KOOPJUHATAX.
Anrebpanueckue U TEOMETPUYECKHE CBOMCTBA CKaISIpPHOIO
Ipou3BelieHNsA. BekTopHOE IpoM3BeeHNE BEKTOPOB. BekTopHoe
NPOM3BEACHNE B JEKapTOBBIX KOOpAMHATax. AnreOpanyeckue u
r€OMETPUYECKHUE CBOMCTBA BEKTOPHOT'O IIPOU3BE/ICHHUS.
CmemanHoe npon3BeeHUE BEKTOpOoB. CMeNIaHHOE MPOU3BEACHHE
B JICKapTOBBIX  KOOpAMHATax. |'€OMETpUYECKUH  CMBICI
CMEIIaHHOTO Npou3BeneHus. Kpurtepuii KOMIITaHApPHOCTH TPEX
BEKTOPOB.

IIpsiMast Ha MIIOCKOCTH. [Tonatne 00 ypaBHEHHMSIX JIMHUM M TIOBEPXHOCTEH, THUIIBI
ypaBHEHUH: siBHOe, obOmiee, mnapamerpuyeckue. Ilpsmas Ha
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MJIOCKOCTH. PaznuyHbie (QoOpMBI 3amuMcH  ypaBHCHHHA TMPSIMOM,
paccTostHUEe OT TOYKHU 10 NpsAMOMU. JlemeHue oTpeska B 3alaHHOM
OTHOILICHUH.

IIinockocte B
MIPOCTPAHCTBE.

[Tnockocts B mpocTpaHcTBe. Paznmuunble (GoOpMBI  3ammcu
ypaBHEHMH III0CKOCTU. B3anMHOe paciioyiokeHue MI0CKOCTEH.

IIpsiMas B mpocTpaHcTBE

[Ipsmas B nmpoctpaHcTBe. Paznuunble GOpMBI 3alIMCH ypaBHEHUIH
IIPSIMOM B IIPOCTpaHCTBE. B3aMMHOE pacIONIOKEHHE NPSIMBIX B
IIPOCTPAaHCTBE. B3anMMHOE pacnonokeHue NpsAMON U IJIOCKOCTH B
IIPOCTPAHCTBE.

Onpenenureny. Onpenenureny. CaoiicTBa oIpeaeIuTeNeH. MuHopsl,
anreOpanyecKue JI0NoJIHeHNs. Beuncienne onpenenuTenei.
Anrebpa mMaTpu. Anrebpa mMatpull. MaTpuilbl UX THUIBI, ONEpAlMA HAJ MaTpUIIAMU

U HUX CBOMCTBAa. YMHOXEHUE MATpULl U ero cpoiictBa. CreneHu
KBaJpaTHOW MaTpuipl. TpaHcnmonupoBanue matpull. OOparHas
marpunia. OOpaTuMOCTh M OJHOCTOPOHHSS ~ OOpaTHMMOCTb.
MHorounens! 0T MaTpuipl. [IpocTeimme MaTpUYHbIE YpaBHEHUS.
Panr wmarpunpl. BpluucieHne  paHra  MaTpull  METOJLOM
aJIEMEHTapHbIX NpeoOpa3zoBanuil. Teopema o Ga3ucHOM MHHOpE.
Kputepuii paBeHCTBA HYJIIO ONIPEAESIUTES.

OO0mast Teopusi CUCTEM
JUHENHBIX YpaBHEHUMH.

Cucrempl JNWHEWHBIX ypaBHeHHH. Kiaccupukanus, OCHOBHBIC
NOHATHA M onpeneneHus.  Kpurepum  COBMECTHOCTH U
€IMHCTBEHHOCTU pelleHusl. MaTpuuHblii cocod pemieHus. Meron
Kpamepa. Meron [T'aycca pemieHuss NpOU3BOJIBHOM —CHCTEMBI
JUHENHbIX ypaBHeHUil. Panr wMatpuupbl. OrnpeneneHus paura.
CBolicTBa pELICHUHA CHUCTEM JMHEWHBIX OJHOPOJHBIX YpPaBHEHUI.
dyHnaMenTanbpHas cucrtema penieHuid. CTpyKTypa o0IIero penieHus..

Anre6pa KOMILIEKCHBIX
YHCell.

KommnekcHsie uncna. Tpu (opMbl 3arucu KOMIUIEKCHOTO YKCiia U
ornepauy HaJ KOMIUIEKCHBIMM uuciIaMH. ['eoMmerpuueckas
UHTEpIIpETalUs ~ KOMIUIEKCHBIX uucen. Popmyna Myaspa.
CaoiicTBa MOIyNsl M apryMeHTa KOMIUIEKCHBIX uncen. Kopau u3
KOMIUIEKCHBIX 4nced. KopHu w3 enununsl. ['pynna kopHeil u3
€IMHHULIBI.

Anrebpa MHOTOUJIEHOB.

MHuorounensl. Teopema enuHcTBeHHOCTH. Onepauuu  Haj
MHorowieHamu. [lenenue ¢ octatkom. HOJl. Anroputm EBknmna.
Kopan MHorouwnenoB. Teopema be3y u ciencrBue u3 He€.
Pasnoxenne mno kxopHsaM. KpatHocte KopHs. Teopema Bwuera.
MHorousieHs! ¢ BEeIECTBEHHBIMU KO3((UIIMEHTaMH U UX KODHH,
pa3joXKeHUe Ha HENpPUBOAMMBIE MHOXHUTEIH. MHOrO4YIEeHbl C
nensiMu - Kodpduuuentamu. llensle M palOHalbHbIE KOPHHU
MHOTOYJIEHOB C LedbIMU  Ko3dduimentamu. [IpousBoanas
MHoroujaeHa. Kopau MHOrowieHa 1 poHu3BOJIHOI.

Pazmen 2. DnemenTtsl
JUHEHHOW anredpel U
MHOTOMEPHOM
T€OMETPUH

JIuneiinbie
MIPOCTPAHCTBA.

JImnelinple npoctpancTtBa. Omnpenenenve W npumepsl. baszuc un
pasmepHocTh. Ilepexon x HoBomy Oasucy. Marpuma mnepexopa.
CpolictBa Marpul] nepexoaa. JIuHelHbIE NOANPOCTPAHCTBA.
Jlunelinas 06osi0uka Kak noAnpocTpancTBo. CBoMCTBA TMHEHHBIX
obonouek. Cymma M mepecedeHHe JIMHEWHBIX MOAMPOCTPAHCTB.
Teopema 0 pa3MEpHOCTSIX.
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EBxnnaoBel
MPOCTPAHCTBA.

EBknumoBel mpoctpancTBa. Onpenenenue W npumepsl. JlinHa

BEKTOpa. Yroin Mexnay Bekropamu. HepaBenctBo Komm-
bynskorckoro. Teopema ITudaropa. OproroHanbHble CHCTEMBI U
ux cBoiictBa. OpPTOHOPMHPOBAaHHBIE CHCTEMBI. PaBEHCTBO

ITapceBans. KoopauHaTel BEKTOpa B OPTOHOPMUPOBAHHOM Oa3uce.
[Ipouiecc oproroHanmzanuu. OpToroHajibHas IMpsiMas CyMMa.
Paznoxxenne B OpTOTOHAJIBHYIO MPsAMYIO cymMmy. PaccrosiHue oT
BEKTOpa J10 noAmnpocTpancTBa. OpTOroHaIbHOE JOTOJHEHUE U €T0
CBOMCTBA.

JInneliHble onepaTopsl U
UX MaTPHIIBL.

Jlunelinble onepaTopsl B IMHEHHBIX MTpocTpaHcTBax. OnpeaeneHue
U npuMepsl. Aapo u obpas, u ux cBoMcTBa. Marpuiia JMHEHHOTO
oreparopa B KOHEYHOMEPHBIX mpocTpaHncTBax. [IpeobpazoBanue
MaTpHUILIbl JTUHEHHOTrO orepaTropa MpH Mepexojae K HOBoMy Oasucy.
Pasmepuocts sgpa u oOpa3a. Panr omepatopa. Teopema o
dimker A+dimIm A. TIpocTpaHCTBO JTMHEHHBIX ONIEPATOPOB.

CnektpanbHas — Teopus
JUHENHHBIX OIIEepaTOPOB.

CoOCTBCHHBIE BEKTOPHI W COOCTBEHHBIC 3HAYCHHS JTHUHEHHOTO
orneparopa.  XapakKTepPUCTHUUECKUH  MHOIOWIEH  JHMHEHHOIro
omnepaTtopa. Teopema 00 MHBapHAHTHOCTH XapaKTEPUCTHUYECKOTO
MHOTrowieHa. XapaKTepUCTHUECKUEe KOPHU JIMHEHHOTO orneparopa.
Teopema 0 JNMHEWHON HE3aBHUCUMOCTH COOCTBEHHBIX BEKTOPOB,
OTBEYAIOIIUX Pa3HbIM COOCTBEHHBIM 3HAUCHUSIM.

JIunelinble onepaTopsl B
€BKJINJOBbIX
IIPOCTPAHCTBAX.

OproroHanbHble MaTpullbl M HMX cBOMcTBAa. Matpuna u
onpenenurens ['pamma. ConpsKeHHBIN OepaTop M €ro MaTpuLa.
CamocornpsiKeHHbIE OllepaTopbl M UX cBoicTBa. MHBapuaHTHBIE
HOAIIPOCTPAHCTBA U MHBAapUaHTHOCTh OpPTOTOHAJILHOTO
JIOIIOJIHEHHT K HHMM JUIl  CAMOCOIIPSDKEHHOTO  OIleparopa.
BemecTBEHHOCTD CIIEKTpa CaMOCOIPSKEHHOTo oneparopa. Hopma
oneparopa. OLeHKa CIIEKTpa Yepe3 HOpMY.

bununerinsie u
KBaJIpaTUYHbIE (POPMBI.

bununeiinsle u kBagpaTuuHble GopMel. OnpeneneHre U MaTpuLa
OounuueitHo ¢Qopmbl. CBsA3b MEXAY MaTpullaMd OWJIMHEHHOU
dopmbl B pasHbIXx Oasucax. Cummerpuueckas — 3aIluCh
KBaZpaTUuHOM  Qopmbl.  Kpurepum  nonoxurensHol U
oTpuuaTesnbHoi onpeneneHHocTH. Kpurepuii CunbBecTpa.

Kpussie BTOpOro
MOpsIJIKa.

KpuBble BTOpOro mnopsjaka, HX TIE€OMETPUYECKHE CBOMCTB.
Kanonnueckue ypaBHeHus. MccnempoBanue (GoOpMbl KPHBBIX.
VpaBHEHHSI KacaTelIbHBIX, OKCHEHTPUCUTET W  JTUPEKTPUCHI.
[TpuBenenue oOLIETO ypaBHEHUS KPUBOM BTOPOTO MOpsAKa K
KaHOHMYECKOMY BUJY.

IToBepxHOCTH
opsaKa.

BTOPOTO

IloBepxHOCTH BTOPOro IOPSAAKA, KAHOHUYECKHE YpPAaBHECHUS.
IlocTpoeHne mOBEepXHOCTENH BTOpPOro mnopsaka. JIuHendarsie
OBEPXHOCTU. VIHBapHUaHTEHI.

6.

6.1.

CTPYKTVYPA U COAEPXXAHUE JUCILUIIJIMHBI

®dopma 0b6yyeHus — ouHas, Kypc — 1, cemectp — 1

HaumenoBauus pasacsioB U TCM

KoanuecTBo yacos

Jleku. | Jla6op. | Ilpakr. | CPC+K | Bceero

Paznen 1. Anamutmdeckas TeoMeTpusi Ha
IUIOCKOCTH M B TPOCTPAHCTBE. DIEMEHTHI

BbICIIEHN anreOphl

34 34 - 76 144

OCHOBHBIE IOHSTHUS BEKTOPHOM aireophl. 3 3 - 8 14




Ornepanuy HaJl BEKTOPaMH. 3 3 - 8 14
[IpsimMast Ha TUIOCKOCTH. 3 3 - 8 14
[TnockoCTh B IPOCTpPaHCTRBE. 3 3 - 8 14
ITpsiMast B mpoCTpaHCTBE 3 3 - 8 14
Onpenenureny. 3 3 - 8 14
Anrebpa MaTpuil. 4 4 - 7 15
O6mas Teopus CUCTEM JMHENHBIX 4 4 - 7 15
YpaBHEHUU.
Anrebpa KOMIUIEKCHBIX YHCEll. 4 4 - 7 15
Anrebpa MHOTOWICHOB. 4 4 - 7 15
HNTOI'O 3A CEMECTP 34 34 - 76 144

6.2. ®opma oOydeHus — ouHas1, Kypc — 1, cemectp — 2

HawnmenoBaHus pa3zienoB u TeM Kopiectso Hacos

Jlexn. | Jla6op. | Ilpakr. | CPC+K | Beero

Paznen 2. DieMeHTHl JIMHEHHOW anreOpel U 34 34 - 76 144
MHOT'OMEpPHOM IreOMEeTPUHI
Jlunelinble MpoCTpaHCTRBA. 4 4 - 9 17
EBKIIM0BBI IPOCTPAHCTBA. 4 4 - 9 17
JInHelHbIe onepaTophl M UX MATPUIIBIL. 4 4 - 9 17
CnexTpasbHast Teopus JIMHENHBIX 4 4 - 9 17
OIIepPaTOPOB.
Jlunelinple  omepaTopbl B €BKJIMJIOBBIX 4 4 - 10 18
IPOCTPAHCTBAX.
bunuHeliHbIe U KBaipaTUIHBIC (POPMBI. 4 4 - 10 18
KpuBsie BTOporo nopsaka. 5 5 - 10 20
[ToBepXHOCTH BTOPOTO MOPSIKA. 5 5 - 10 20
NTOI'O 3A CEMECTP 34 34 - 76 144
NTOI'O ITO KOMITOHEHTY OIIOII 68 68 - 152 288

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

7.1.  KoHTpoJsbHBIE BOIIPOCHI
Pasnen 1.

1. Kpurepuii TuHeHON 3aBUCUMOCTH JBYX BEKTOPOB.
2. Kputepuii nuHeitHON 3aBUCMOCTH TPEX BEKTOPOB.
3. Kpurepwuii opToroHanbHOCTH BEKTOPOB.

4. FGOMeTpI/ILIeCKI/Ie 151 aJ'II‘e6paI/I‘leCKI/Ie CBOMCTBaA CKaJIIpHOTO  IIPOU3BCACHUA.
CKa.TISIpHOG MMPOU3BCACHUC B JICKAPTOBBIX KOOpAWHATAX.
5. FGOMeTpI/ILIeCKI/Ie 151 anre6pqueCKI/Ie CBOMCTBA BCKTOPHOI'O  IIPOU3BCACHUS.

BekTopHoe npon3BeieHue B IEKapTOBBIX KOOPAWHATAX.

6. CwmemanHoe mnpousBeneHue. CMelraHHOe
KOOp/IWHATAaX.

7. VYpaBHEHHUsS NpPSAMON Ha IUIOCKOCTH: BEKTOPHOE, MapaMeTpHYecKoe, KaHOHHYECKOE,
oO1iee, ¢ yrJIOBbIM KO3 PHUIIEHTOM.

8. OTKJIOHEHHE TOYKH OT MPSIMOH.

9. VYpaBHeHHWE IUIOCKOCTH: HOpPMalbHOE, HOPMaJIbHOE B KOOPIWHATHOH ¢opme, B
oTpe3Kax, ooiee.

10. OTKIIOHEHHE TOYKH OT IUIOCKOCTH.

MMPOU3BCACHUC B ACKAPTOBBIX



11. Onpenenutenu 2, 3 mopsiaka.

12. JluHeiiHbIE CHCTEMBI U UX MATPUIIBL.

13. KommekcHsle uncna. Tpu Gpopmbl 3an1cu KOMILIEKCHBIX yuces. Moyib, apryMeHT,
dbopmyna Myaspa.

14. NM3BneueHune KOPHS U3 KOMILJIEKCHBIX YHCEIL.

15. KommiekcHble uncia. ApupmMeTudeckre ornepannu, COnpsKeHue.

16. MHorouseHs! ¢ OJHUM HEU3BECTHBIM, OCHOBHAs Teopema anredpsl, Teopema Buera,
JIeNIeHHE C OCTaTKOM, KOPHU MHOTOYJICHA.

Paznen 2.

17. KanoHuyeckue ypaBHEHHUsI SJUIAIICA, TUTIEPOOIIBI, apabobl.

18. DKCIEHTPHUCHUTET SJUIHIICA, TUTIEPOOJIBI, TapadOJIbI.

19. JlupexTpucsl >ruimrica, rurnepooIibl, mapadobl.

20. YpaBHeHUs KacaTeJIbHBIX K AJUIUIICY, TUIIepOoIIe, mapadoie.

21. Onruueckue CBOMCTBA AJUTUIICA, TUTIEPOOITBI, Tapa0OIIbI.

22. KaHoHMueckue ypaBHEHMs IIMIICOM]1A, KOHYCA, LIUIMHIPOB.

23. KanoHunueckue ypaBHEHHS Mapab0I0nI0B, TUTICPOOIOHIOB.

24. OOuiee ypaBHEHHE JTUHUH BTOPOTO MOPSIKA.

25. lleHTpasibHBIE JIMHUW. [ eOMETpUYECKHA CMBICI TapaUIeIBLHOTO IepeHoca |
IIOBOPOTA.

26. VluBapuaHTBl ypaBHEHUS JIMHUHM BTOPOTO MOPSIKA.

27. Knaccudukanus HeHTpaabHbIX JUHUN BTOPOTO MOPSIKA.

28. Knaccudukanus HEIEHTPAIBHBIX JIMHUH BTOPOTO MOPSIKA.

29. OOmiee ypaBHEHHE TOBEPXHOCTH BTOPOTO MOPSAKA.

30. MuBapuaHTHl ypaBHEHUS MOBEPXHOCTH BTOPOTO MOPSAKA.

31. Knaccudukanus HeHTpaIbHbIX TOBEPXHOCTEH BTOPOTO MOPSIKA.

32. Knaccudukanus HEIEHTPAIBHBIX TTOBEPXHOCTEH BTOPOTO MOPSAKA.

33. Jluneiinble mpocTpancTBa. OnpeaeneHue nonpocTpaHCTBa.

34. OmnpeneneHue NPsIMO CyMMBI TTIOAIIPOCTPAHCTB.

35. CocrtaBHOl ©0azuc U TeopeMa O pa3MEPHOCTH MPSIMOM CyMMBI HECKOJIBKUX
MOIIPOCTPAHCTB.

36. OmnpeneneHue TMHEHHBIX 0TOOpakeHUH. Spo 1 00pa3 TMHEHHOro 0TOOpaKEHUSI.

37. Uzomopdpusm  nmHEHHBIX  mpocTpaHcTB. CoxpaHeHHE  pa3MEpHOCTH  IIPH
nzomophusme (6e3 10Ka3aTeabCTBA).

38. Marpwuiia THHEHHOTO OTOOPasKEHHMS.

39. Teopema o cymMe pa3MepHocTed siapa U oOpasa. IlonsTHe o paHre JUHEHHOro
OTOOpaKeHHUSI.

40. JluneiiHble onepaTophl KaK YaCTHBIN Cilyyail TMHEHHBIX OTOOPAKEHUH.

41. OOpaTuMble TUHEWHBIE OTIEPATOPHI.

42. Matpuna TUHEHHOTro orneparopa.

43. Ompenenenue COOCTBEHHOTO YHWCIIa M COOCTBEHHOTO BEKTOpa Ui JIMHEHHOTO
oreparopa.

44. XapakTepuCTHUECKUN MTOJIMHOM JIMHEITHOTO onepaTopa.

45. CBs13b COOCTBEHHBIX YHCEINl C KOPHAMM XapaKTEPUCTHUECKOTO MOJMHOMA (CPaBHUTh
Cllydau OIEepaTopoB B TMPOCTPAHCTBAX HAA TOSIMH pAIMOHAIBHBIX, BEIIECTBEHHBIX U
KOMILJIEKCHBIX YHCEN).

46. TlonsiTe COOCTBEHHOTO MOIIPOCTPAHCTBA, OTBEYAIOIIECTO 3aJAHHOMY COOCTBEHHOMY
yuciay. IHBapHaHTHOCTh COOCTBEHHBIX MOAMPOCTPAHCTB.

47. Teopema 0 TpsIMOW CymMMe COOCTBEHHBIX MOJIMPOCTPAHCTB JIMHEHHOTO OIMepaTopa
(6e3 mokazaTenbCcTBa).

48. Teopema O JHHEHHOW HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB OTBEYAOIINX
Pa3TUYHBIM COOCTBEHHBIM YHCIIaM (0€3 TOKa3aTelIbCTBA).

49. Ompenenenne OMIMHEHHBIX U KBaIPaTUYHBIX (OPM.
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50. CBs13b CHMMETPHUYHBIX OUITUHEHHBIX (OPM ¢ KBaApaTUIHBIMH (POPMAMH.

51. Marpuna OununeiiHoir ¢opmbl. Teopema 0 mpuBeAEHUU MaTpPUIBl OMIMHEHHOM
(dbopMBI K THaroHAIbBHOMY BUY (0€3 T0Ka3aTelIbCTBA).

52. TloHsATHE TOJIOKUTETHHO OMPEICIICHHON KBaApaTUYHOU (OPMBI U CPaBHEHHUE €T0 C
MOHSTHEM CKaJIIPHOTO IPOU3BENIEHUS B TpexMepHOM npocTpaHcTBe. Kputepuii CunbBectpa.

53. Ionsarue eBkimumoBoro npocrpancTsa. HepaBenctBo Komm-bynskosckoro-IlIBapia
Y HEPaBEHCTBO TPEYTOJIbHUKA.

54. Tlonarue yria Mex1y BEKTOPaMU B MHOTOMEPHOM €BKJIMIOBOM IPOCTPAHCTBE.

55. Martpuna 'pama u oOpaTtHas maTpuia ['pama.

7.2.  Tembl nHCbMEHHBIX PaboT (THITBI 3a/1a4)

KonTtponbHbie paboTHI 110 MPaKTHKE:

— MaTpUIbl, ONPEACITUTENIN, CUCTEMbI IMHEHHBIX YpaBHEHUII;

— anredpa KOMIUIEKCHBIX YHCEJI 1 MHOTOWICHOB C OJIHOM EPEMEHHOI;

— aHAJIMTUYECKasi TEOMETPUS Ha IJIOCKOCTU U B IPOCTPAHCTBE.

KonrponpHast paboTa 1m0 TpOBEpKE TEOPETHUYECKUX 3HAHMKA — IO BCEM TEeMaM, C
MCIIOJIb30BaHUEM YKa3aHHBIX BBILIE KOHTPOJIHHBIX BOIPOCOB.

7.3.  OOpasen coaepkaHus SK3aMEHAITMOHHOTO OujieTa

JTOHELKU TOCYJIAPCTBEHHBIIA YHUBEPCUTET
(DaKy.]'IBTeT MAaTECMATUKHU U I/IHq)OpMaHI/IOHHBIX TEXHOJIOTUN

ObpaszosamenvHas npocpamma. oaxanaepuam

Hanpasnenue  noocomoexu:02.03.02  @ynoamenmanvnas ungopmamuxa u
unghopmayuoHHbIE MEXHON02UU

Ipoghuns: dynnamentanbHas HHPOPMATUKA U HHOOPMAIIMOHHBIC TEXHOJIOTUU

Yuebnas oucyuniuna Anzebpa u 2eomempusn
BUJIET Nen
1. KommekcHsie uncna. Tpu Gopmbl 3amucu KOMIUIEKCHBIX uncen. Moynb, apryMeHT,
dbopmyna Myaspa.

2. Kpurepuii nuHeitHON 3aBUCUMOCTH TPEX BEKTOPOB.

3. Pa3zmenuTs MHOTOYIECH X4 — 3X3 + X2 + X + 3 na MHOrOUIIEH X2 —X+1.

3 -1 2 1 4 2
4. Pemuth matpuuHoe ypaBHenune |4 1 3 (- X ={1 11 3
1 3 1 2 5 1

5. UYepez toukm M(1,3,7) u N(-1,3,4) mpoBecTH IJIOCKOCTb, MNEPHEHIUKYISIPHYIO
mockoctn 2X—2Y—Z+3=0.

yTBep)KI[eHO Ha 3aCCaaHnn Ka(bez[pbl BBICILIEHI MaTeMaTUKH U METOIUKH npenoaaBaHusa

MaTeMaTUKHU MTPOTOKOI No OT «__» 20 T
3aBeayromuii kadenpoit E.N. Ckada
DK3aMeHaTop A.B. 3p13a

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIINUECA

OOmiast olleHKa 3HaHUKM O0y4arOMIMXCs MO JUCHUUIUIMHE MpoBoauTcs 1o 100-0ammpHON
HIKaJe HUCXOJ W3 MaKCUMyMa, MPHUBEACHHOro B Tabiuiue Huxe. OpraHu3alioHHO-y4deOHas
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paboTa B ayAUTOpUM OLICHUBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IMOCEIIAeMOCTb 3aHATUH,
CBOEBPEMEHHOE M KAaueCTBEHHOE BBINIOJHEHUE JOMAIHUX 33JaHUN, aKTHUBHOCTb BO BpeMs
MPOBEJCHUS JICKUMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydacTHe B OOCYKIIEHUU TEKYIIero u
IPONJEHHOI0 MaTepuaa, pelieHue 3ajay 1 T.11.).

8.1. Cemectp 1

Howmepa pazzaenos Buasl padot Maxcimarbaoe
KOJINYECTBO 0AJIIIOB

Opraan3aniioHHO-y4eOHas paboTa B ayIMTOPUH 10
CamocTrosTenpHas pabora 10
1 KoHTposbHbIE padOTHI 110 IPAKTUKE 20
KontponbHas paboTa 110 TEOPETHIECKOMY 20

MaTepuany
UTOTI'O 60
3auér 40
OOmuit uTOT 32 CeMecTp 100

8.2. Cemectp 2
Howmepa paszzaenos Buast padot Maxcimaiboe
KOJINYECTBO OAJIIIOB

OpranuzannoHHo-y4eOHast paboTa B ayAUTOPHH 10
CamocTosTenpHas padora 10
2 KoHTpoJibHBIE pabOTHI 10 TPAKTHKE 20
KonTponbHas paboTa Mo TeopeTHIecKoOMy 20

MaTepuainy
NTOI'O 60
3auér 40
OOmuit uTOT 32 CeMecTp 100

CooTtBeTcTBYE 0AJUIOB OLIEHKE

KoIn4ecTBo GamIon O1teHKa 110 IITHOAIUILHOM IIKajIe
s 100 ECTS | Dxzamen, nudpdepeHunpoBaHHbIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
Lk, D YJIOBJICTBOPUTEIIEHO 3AUTCHO
60-69 E 3a4TEHO
35-59 FX HE 3aUTEeHO
0-34 = HEYIOBJIETBOPUTEIHHO 1o 3a9TeH0

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JIA JINL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIN/IOB

B xoze peanu3anuy QUCHHUILTAHBI HCIIOIB3YIOTCS CICTYIOIINE TOTIOTHUTEILHBIC METOIBI
00ydeHus1, TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTalli 00YyJaroInuXcs B
3aBUCUMOCTH OT UX MHAWBHUIYATbHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIa0O0BUISIINX

- JeKIuu  OQOPMIISIIOTCS B BHUJE DJEKTPOHHOTO JIOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEIUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CIICUeHHEM;
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— JUIs  BBIMOJHEHHWsS]  3aJaHusi NpU  HEOOXOAMMOCTH  IPEAOCTaBISIETCS
YBEJIMYMBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAK)KE MCIOIb30BAHNE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB;

— MUCHbMEHHBIE 3a7]aHNs O(POPMIISIFOTCS YBETUYEHHBIM IIPH(PTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JEKIH OOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MMCbMEHHBIE 33JIJaHUS BHIIOIHSIOTCS Ha KOMIIBIOTEPE B MUCbMEHHO popme;

— 9K3aMEH TPOBOJUTCS B MHCHBMEHHOM (OpMEe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeJieHre B popMe TeCTUPOBAHUS.

3) JUISL JIAL C HapYIIEHUSIMHA OTIOPHO-/IBUTATEILHOTO anapara:

— neKkuuu oQOpMIISIOTCA B BHJIE O3JEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIBIO0 KOMITBIOTEPA CO CHEIHATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

— MMCbMEHHBIE 33aJIJaHUS BBIIOJIHSIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOIATCSA B YCTHOU (pOpME MM BBIMOTHSIOTCS B MMCHMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Ipy HEOOXOOUMOCTH NPEIYCMATPUBACTCS YBEIMYCHHE BPEMEHH ISl IOATOTOBKH
OTBeTA.

[Iponienmypa  mpoBeACHHST  MPOMEXKYTOYHOH  aTTecTallMk I OOYdYaroOUIMXCs
YCTaHABIMBAaETCS € YYETOM UX UHAMBUAYAIbHBIX TMCUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalust MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenue mpoLeAypbl OILCHMBAHHUS PE3YIbTaTOB OOYYEHHS JIOMYCKAETCA C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecrnieunBaeTcst 1OCTyN K MHPOPMAIIMOHHBIM U OubnuorpaduyeckuM pecypcam B CETH
WuTepHer s Kaxkaoro oOydaromierocs B (GopMax, aJaNTHPOBAHHBIX K OTPAaHHYCHHSIM HX
3JI0POBBS U BOCTIPUSATHUS HH(POPMAIUH:

1) JUTSL CJICTIBIX U CITA0OBUIAIINX

— B [I€YaTHOM (popMe YBETUUECHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUIS TIIXUX ¥ caOOCIbIIIAIUX

— B Ie4aTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) IUIs1 00YYarOIIUXCS C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOM (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLIUECCA

VYuebnble 3aHsATHA TpoBOATCS B [ 1aBHOM kopmyce JJouI'Y (r. Jonenk, np. I'yposa, 6) u
neenanuarom (T. Jonenk, yin. VYuuBepcuterckas, 24-a, VYIIBII). [ns mnpoBeneHus
7a00paTOpHBIX 3aHATUH Tpedyercs ayauTopusi, OOOpyAOBaHHAas MEJIOBOM WJIM MapKepHOU
JIOCKOW, MYJIbTUMEIUWHBIM MPOEKTOpP MU HKpaH, HOYTOYK, KOMIUIEKT ydeOHOW Mebenu ams
CTYAEHTOB, pabodyee MeECTO IMpenojaaBarelsis, BbBIXOJ B VIHTEpHET — MpPOBOJHOW MK C
ucnons3zoBanuem Wi-Fi.

Jlist caMOCTOSITENTbHOM pabOThl MCIONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChHI
Hayunoil 6uOiMOTEKH yHUBEpPCUTETAa U JIPYIHMX DJIEKTPOHHBIX OMONMOTEYHBIX 0a3 JaHHBIX,
yuyeOHO-MeToIMuecKoe oOecredeHne, NpPeACTaBICHHOE B y4eOHO-METOIUYECKOM KaOuHeTe
I'maBHoro Kopmyca (ayn.705).

OOyuaronyecss HUMEIOT BO3MOXHOCTh  HCIIOJIB30BaTh y4eOHBbIE MaTepualbl 10
JTUCIIUATIIINHE, pa3MenieHHble Ha tiatdopme Moodle IlenTpa aucTaHIIMOHHOTO OOpa3oBaHUS
OI'bOY BO «/loul'Y». IIpn u3ydeHun QUCHMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.
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C  wucnonp30BaHHMEM  pecypcoB  MiIaTGoOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCS TEKYIIMHA KOHTPOJb 3HAHWUU OOYy4alomMXcs Ha OCHOBE TECTUPOBAaHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOI paOOTHI.

11.  PEKOMEHIAYEMAA JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. 3e3a A.B. Anrebpa u reomeTpus: MeToauveckue npuemsl ooyuenus. Yacts 1. 'eo-
MeTpusi: yueOHo-meroanyeckoe mocobue / A.B. 3p3a, H.B. KoBanenko, JL.U. CenskoBa. —
Honenk: HouHY, 2020. — 104 c.

2. Kypom A.T'. Kypc Bbiciieii anredpsl : y4eOHUK JJIS1 CTYIEHTOB BY30B, 00y4YarOIINUXCs
o crennagbHOCTIM «Maremarukay, «lIpukinagnas maremaruka» / A. I'. Kypomr. — 17-e u3g.,
crep. — CIIb : Jlansp, 2008. — 431 c.

3. Anrebpa u reomerpus (nuHEHHas anreOpa W aHAJIMTHYECKas T'€OMETPHUS)
[DNeKTPOHHBIN pecypc] : MeTOAUYECKOE MOCo0ue [JIst CTYACHTOB crieruanbHOCTH "[IpukinanHas
MaTeMaTtuka'" THEBHOU U 3a04HOM ¢opmbl 0OyueHus1] / A. B. 3b13a u 1p. ; Jlonenkwuii Hatl. yH-T. —
DNeKTpOHHBIE TeKCTOBBIC NaHHbie. — Jlonenk : JlonHY, 2006.

4. 3p3a A.B. Anre6pa : MeToIMKa 00y4eHHs CTY/I€HTOB NIE€IarOTHYECKIX HaIlpaBJICHUN
[DnexTpoHHBIH pecypc] : y4eOHO-METOAMYECKOE IMOCOOME : Ui CTYJACHTOB HAIPABICHHMA
noarotoku 01.03.01 Maremaruka, 44.03.05 Ilemarornmueckoe o6pazoanue (IIpoduis:
maremaTHka u nHpopmaruka) Y. 1 / A. B. 3s13a, A. M. Kusumenko, JI. U. Censikosa ; TOY BI1IO
"JloHenkuii HanuoHaJbHBIA yHuBepcuTer', Kadenpa Beiciieli MaTeMaTMKd W METOIUKH
npenoaaBanus matematuku. — Jloneuk : JlonHY, 2018.

5. Komamenko H.B. Anrebpa u reomerpus [DIeKTpoHHBI pecypc] : ydeOHO-
METOJMYECKOE TOCOOME : JUIS CTYACHTOB (aKkylIbTeTa MaTeMAaTHKH H HH()OPMAIHMOHHBIX
TEXHOJIOTHi, o0yuaronuxcs no HanpasiaeHusM noarotoBku: 01.03.02 [Ipuknaanas marematuka
u napopmaruka, 02.03.02 OyngamenTanbHas nHGOPMATHKA U MHPOPMALMOHHBIE TEXHOJIOTHH,
01.03.02 TIlpuknagnas matematuka u uHpopmatuka (IIpoduub: Cratuctuka) u 09.03.04
[Tporpammuas wrxenepus. Y. 2 / H. B. Kosanenko, A. B. 3e3a ; 'OY BIIO "lonenkuii
HanuoHaiabHbIl yHUBepcuTeT". —[lonenk : JlouHY, 2019.

11.2. JlononHuTENbHAs IUTEpaTypa

6. IIpockypsikoB M.B. COopHHK 3ama4 1o JHHEHHOW anredpe : Yuebd. mocobue s
¢u3.-mart. crieruansHocTel By30B / . B. Ilpockypsikos. - 8-e u3a. — M. : JIa6. ba3oBeix 3HaHmii,
2003. — 382 c.

7. Hy6ep6unnep O.H. 3amaun u ynpakHeHUs 10 aHaduTHYecKoi reomerpun [Tekcrt] /
O.H. Uy6epowmmnep. — Uzn. 34-e, crep. — CIIb [u ap.] : Jlans, 2009. — 336¢.

12. NHOOPMAIIMOHHBIE PECYPCbI

1. Hauunonanbuast 3JIEKTPOHHAS OnbmMoTexa (H3Bb): benepanpHas
rocyiapctBeHHass uH(popMmaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocyaapcTBeHHas oubnmoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — Pexxum moctymna: cBOOOHBIH, monucka. HeoOxoauma ycTaHOBKA MTPOTPAMMHOTO
oOecrieyeHus. — TeKCT: AJIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexkxum nmoctyma: ajisi aBTOPU30B.
MOJIb30BaTeNe. —TeKCT: EKTPOHHBIN.

3. Hayunast osnextponnas Oubnuoreka «KubOepJlenmukay: caiit / Accoruanms
«OTkpeITast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: NEeKTPOHHBIH.
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4, DNeKTpOHHO-OUOIMOTEeUHAS crucrema «Jlanby»: [caiiT]. - URL.:
https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: Juisi aBTOPU30B.
nojb3oBaTesen. — TeKcT: 2JIeKTPOHHBII.

5. IBC IOpaiit: >nexTpoHHas 6ubnMoTeyHast cucrema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mara odpamenus: 01.09.2023). — Pesxxum 1ocTyma: Juiss aBTOPU30B.
IIOJIb30BaTeseH. — TEKCT: 2JIEKTPOHHBIM.

6. Dy1eKTPOHHO-0ubmoTeuHast cuctema JlonI'Y: caiit / ®I'BOY BO «/lonl 'V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenusi: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOIHBIN. — TEeKCT: 2JIEeKTPOHHBIH.

7. JJekTpoHHbI Katajsor Hayunoit 6uGmuoreku [lonl'Y: pasnen caiita / Hb
JouIl'Y. — Tekct: snekrponnsiid / DbC loul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenus: 01.09.2023). — Pexum gocryma: MOMCK CBOOOTHBIN, 3IIEKTPOHHBIE
JIOKYMEHTHBI — 7151 TTosib3oBaTese JJonl'y.

8. daexTpounblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anekTponusi // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpalieHus:
01.09.2023). — Pesxum roctymna: CBOOOIHBIIA.

13. [TPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnoparusnas nunen3us o'y Ne 46484614)

2. Microsoft Office (koprmopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (nmuuensust nporpammsl Dream Spark i BeicInx yueOHBIX
3aBEJICHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmunensuun GPL, Apache,
BSD n1s1 cB0G0THOTO POTPaMMHOTO 00ECIICUCHHS ).


https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/

