


PaGouas mporpasia ydeOHOI AUCHUIUTIHHEL « BeKTOopHBIiT 11 TeH30pHBIT anaan3» 14
odyualomuixcs 1o Hampaeienuio mnoarotoskit 03.03.02 duszpka (Ilpodiae MoAroTOBKH:
dusnka) coctaBneHa Ha ocHoBaHuH DenepaqbHOro TrocyJapcTBEHHOTo 00pa30BaTEIbHOrO
CTaHIapTa BBICLIEr0 0Opa3oBaHHsS — OaKajlaBpHaT MO HampaeieHHo noaroroBkd 03.03.02
®u3uka, YTBEpKIEHHOTO NpHKa3zoM MHHHCTepCTBA HayKH H  BBICIIErO  00pa3oBaHILA
Poccuiickoii @enepainin ot 07 aBrycra 2020 r. Ne 891 (c m3nm. u gomn.), [lopsaka oprann3auiii i
OCYLIECTBIIEHHS] 00pa30BaTebHOIl JeSTEIbHOCTH 0 00pa3oBaTeIbHBIM [IPOrpaMMaM BHICLIETO
obpa3zoBaHiisi — mnporpaMyMas OaxkalaBpHaTa, MporpaMMaM CIELHAIHTETa, IPOrpaMMaM
MarHncTpaTyphel, YTBEP/KACHHOTO NpHKasoM MHHHCTEpPCTBa HayKH H BbICLIEro 00pa3oBaHHA
Poccuiickoii ®@enepatii ot 06 anpens 2021 r. Ne 245 (c u3M. H Oom.), B COOTBETICTBHH C
yu4eOHBIM IUTAaHOM, YTBep:KIAeHHBIM Y4eHbM coBeToM PI'BOY BO «JlonI ¥V» s nadopa 2024
rona.

PaspadoTuik:
IOLEHT Kadenpsl MaTeMaTHuecKoil hu3HKN,
KaHa. (u3.-MaT. HAYK - A.Jl. Manos

PaGouas nporpamma onodpeHa Ha 3ace1aHUH Kadeapsl MaTeMaTH4eCKO! (H3HKI.
[Tpotokos ot 26.03.2024 r. Ne 9

Bpiio 3aB. kadeapoit B.U. Konecuiik
COI'JTACOBAHO:
H.o. nexaHa (pH31HKO-TEXHIYECKOTO (haKyIbTETa C.A. ®oreHko

28.03.2024 r.

VYuedHO-MeTOaIYecKass KOMICCHS (hH3HKO-TEXHHIYECKOro Ghakynb1esa.
ITpotokon ot 27.03.2024 1. Ne 2. é
[Ipencenarens /(//"/ ' B.H. Koreiiko

/

PykoBoanTens 0CHOBHOIT NpodeccHoRanbHOI //

~ ~ l/ 4 7
00pa30BATC/ILHOMH NIPOrpaMMBl, _//
KaHz. ¢i3.-MaT. HayK / F A.B. Be3syc



1.
2. MECTO JUCLMITJIMHEI B CTPYKTYPE OBPA3OBATEJIBHOM I[TPOI'PAMMEI

2.1. TpeboBaHus K MpeaBAPUTEIHLHON MOATOTOBKE O0YYAIOIIMXCS, MPEIIICCTBYIOITUE
U CONYTCTBYIOIINE AUCIUIUINHBI, HA KOTOPBIX OCHOBBIBACTCS U3yUCHHE JAHHOM:

MaTeMaTHYECKUI aHaJIi3, aHAIUTHYECKasi TeOMETPHS U JIMHEIHas are0pa.

2.2.  JIMCUMIUIMHBI, KypCOBble pabOThl M MPAKTUKH, JJISI KOTOPBIX OCBOCHHUE TAHHOMN
JMCIIATUTMHBI HE0OXOIMMO KaK MPEIIeCTBYOIIEE:

METOABl MaTeMaTH4ecKOoil (U3MKH, TeopeThyeckas (QHU3UKA, HCIONb3YIOTCS MpU
MOJITOTOBKE BBIMTYCKHON KBATU(DUKAIIMOHHOW PAOOTHI.

3. OIMMCAHUME JMCHUITJIMHBI

3.1.  OOmas xapakTepucTuka

HaunmenoBanue noka3zarens 3HavyeHHe noKa3aress
HasBanue 06pa3oBaTesibHON MTPOTrpaMMBbI 03.03.02 ®usuka (I[Mpoduis: Ousrka)
[[Indp u Ha3BaHHUE B COOTBETCTBUU C b1.5.M2.6 BekTopHbIil 1 TEH30pHbIN aHAINU3
y4€OHBIM TIJIAHOM
YacTte 00pa3oBaTenbHOM MPOrpaMMbl bazoBas yacth
KosimdyecTBo 3a4eTHBIX eUHUIL / BCEr0 4acoB 2172

3.2.  Pacnpenenenue yacoB 1o gpopmam u rnepuogaM o0y4eHus

a, O0111ee KOJIMYECTBO YacOB
=
®dopma 2l 3 camocCTosI-
> & | mekuu- | nabopa- | mpaxTH- . dopma
o0y4YeHHS 2 TEJIBHOM BCETO
8 | OHHBIX | TOPHBIX | YECKHX KOHTPOJIS
pabOTHI+KOHTPOJIb
Ovynas 2| 3 17 — 17 38 72 3a4er

4. IEJW JUCHUTUTAHGI

W3y4yeHre OCHOB BEKTOPHOIO M TEH30PHOIO AaHAIW3a U €ro NPUJIOKEHUH, pa3BUTHE
HaBBIKOB pabOThI ¢ 00bEKTaMU 00JIe€ CI0KHOU CTPYKTYPbI, UEM BEKTOPBI.

5. KOMITETEHIIMN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIbTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X UH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHU A

5.1. Kowmnerennuu

Komnerenumn WHaukatopsl Pesynbrarel 00yueHus
OIIK-1. Cnocoben OIIK-1.11. lemoHCTpHpYET OIIK-1.11.1. 3HaeT OCHOBBI
IPUMEHSTH 0a30BbIe TEOPETUYECKHE 3HAHUSI BEKTOPHOTO | BEKTOPHOTO M TEH30PHOTO
3HaHUs B 00J1aCTH Y TEH30PHOT'0 aHAJIN3A. aHau3a.
(bU3HUKO-MaTEMATHIECKUX
U (WJIM) €CTECTBEHHBIX OI1K-1.12. [Ipumensier 3HaHUS OIlK-1.12.1. YwMmeer




HayK B cepe cBoei BEKTOPHOI'O ¥ TCH30PHOTI'O aHAIM3a. | IPUMEHSATh 3HAHHUS
npodeccuoHaIbHON pu peueHun 3a/1a4 | BEKTOPHOTO M TEH30PHOIO
JESATEIIBHOCTH. TEOPETUYECKOr0 M IPHUKIAJHOIO | aHAIW3a  IPU  PEUICHHUH
Xapakrepa. MaTeMaTHYECKUX u
¢bu3nyeckux 3aaad.
OIIK-1.12.2. Bnaneer
HaBbIKaMH IIPUMEHEHHUS
WHCTpYMEHTapHsl
BEKTOPHOIO M TEH30PHOIO
aHaJu3a.
6. ITPOT'PAMMA JJUCLAITJIMHBI
Tembl Bonpocsl TeMbl

1. Tenzopnas anrebpa.

[IpeoOpa3oBanue ©0azucoB u koopauHat. KoHTpaBapHaHTHBIM
TEH30p InepBoro paHra. JIuneiinesie popmbl. KoBapuanTHbINH TEH30p
nepBoro panra. OrmnpezaeneHue TEH30pa INPOU3BOJIBHOIO paHra.
Onepauuu Haj TeH30pamu. ['pymnnoBas cBOMCTBO TEH30POB.

2. CUMMeTpHYHBIE U
KOCOCUMMETPUYHBIC
TEH30PBI.

MeTtpuueckuii 1 JUCKPUMUHAHTHBIN TEH30pbl. CBSI3b MEXKIY
MeTpukamu. Bzaumusie 6a3ucer. @opmysisl ['n66ca.
OpuentupoBaHHble 00beMbl. CMEIIaHHBII U BEKTOPHOE
Mpou3BeJeHUE. [[BOIHON BEKTOPHOE MMPOU3BEICHHUE.
IlceBnorenzopa. Auddepenunanpupiii 3anuce Matpuil P u Q.

3. DIeMeHTHI TEOPUH TIOJSL.

Onementsl Teopuu nons. Popmynsl ['puna, Octporpanckoro,
Crokca B BEKTOpPHOH W TeH30pHOW (opmax 3amucu. [loBTOpHEBIE
olepanyu TEOPUH MOJIs.

4. Ilpunoxxenus B pusnke

Ten3op HanpsbkeHUM U ero cBoicTBa. TeH3zop nedopManuu.

7. CTPYKTYPA U COAEPXXAHUE JUCHUITJIMHBI

7.1. ®opma oOyueHHs — O4Has, Kypc — 2, ceMecTp — 3

HaumeHoBaHus pa3/ienoB U TeM Kosmriectso Hacos
Jleku. | Jla6op. | Ilpakr. | CPC+K | Bceero

Pa3nen 1. Tenzopuasi anredpa 10 — 10 20 40
Ten3opHas anrebpa 6 — 6 10 22
CuMMeTpHYHbIE U KOCOCUMMETPUYHbIE 4 — 4 10 18
TEH30pBI.

Pa3nes 2. DjieMeHTHI TEOpUM MOJIS. 7 — 7 18 32
Ipunoxenus

DNEMEHTHI TEOPUH OJIS 3 — 3 8 14
[Tpunoxxenus B pusnke 4 — 4 10 18
NTOI'O 3A CEMECTP 17 — 17 38 72
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OLEHOYHBIE MATEPHAJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIAA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINN

8.1.  KoHTpoibHBIE BOPOCHI

Paznen 1

[IpeoOpazoBanue 6a3ucoB u KoopAauHaT. [IpaBmiio DiHIIITEHA 1 BTOPOE COTJIAllIEHHUE.
KonTpaBapuaHTHBII TEH30p NIEPBOrO PAHTA.

Jlunetinbie popmbl. KoBapuaHTHBIN TEH30p MEPBOTO paHTa.

KoBapuaHTHbIC U KOHTpaBapHaHTHbIE KOOPAMHATHI BEKTOPA.

Ornpenenenne TeH30pa MPOU3BOIBHOIO PAHTa.

['pynnoBoe cBOMCTBO TEH30POB.

Ciio)xeHue TeH30pOB, MOJACTAHOBKA HHIEKCOB.

YMHOKEHNE TEH30POB, CBEPTKA TEH30POB.

CuMMeTpUYHbIE 1 aHTUCUMMETPUYHBIE TEH30PBI.

. CummeTpupoBaHue, aTbTEPHUPOBAHNE TEH30POB.
. Anddepenumnanvuas 3anuce matpun P u Q.
. Metpuueckuii rensop. [logustue u onyckanue uajaekcoB. @opmysnsl ['n66ca. Tenzop

JleBu-UuBura. CKaJ'IprHOC IIPOU3BCACHUC B HpOHSBOJ’ILHOﬁ CUCTCMC KOOpAMUHAT.

. [TonmamHOE MpecTaBICHUE TCH30POB.
. OpueHtrpoBaHHbIe 00beMbl. CMEIIaHHOE, BEKTOPHOE U JBOWHOE BEKTOPHOE

MMPOU3BCACHHUA B IPOU3BOJIBHBIX CUCTEMAX KOOPAUHAT.

Pa3nen 2
Bekrop-dyHkuus ckansgpHoro aprymenTa. ['onorpad Bekrop-QpyHKIuu.
[Tpon3BoiHas U HHTETPUPOBAHKHE BEKTOP-QYHKINHU CKAJIIPHOTO aprymenTta. CBoHCTBa.
Ckansproe nose. [IponsBonHas no HanpasiieHU0. ['palueHT CKaIspHOro MOJIs.
Bekropnoe nosie. IIoTok BEKTOpPHOTO MOJIS.
JluBepreHus BEKTOpHOTO 1oJis. CoIeHONIaNbHOE MOJIE.
Potop BexTopHOro nosmst. [loreHnnansHOE noue.
DNeMEeHTHI TEOPHUH T10JIsI B BEKTOPHOU U TEH30PHOM 3alMCsIX.
®opmynsl 'puna, Octporpanckoro u CTokca B BEKTOPHOW U TEH30PHOM 3alMCSIX.
[ToBTOpHBIE ONEpAIN TEOPUHU TOJIS.
Kpusonnnelinbie koopauHaTtsl. OCHOBHBIE ONIEpAlliN BEKTOPHOI'O aHAJIN3a B
KpUBOJIMHENHBIX KoopauHatax. Koagduunents! Jlame.
KoBapuantnas npousBojHas. Cumsoiisl Kpucroddens.
Ten3op HanpsKEHUH.
Tenzop negopmanuu.

8.2.  Tembl MUCHbMEHHBIX PaOOT (THITBI 33/1a4)
KoHTposbHBIE paOOTHI 10 IPAKTHKE TI0 TEMaM:

— KOBapMaHTHBIE M KOHTPAaBAPUAHTHBIE KOOPAMHATBHI BEKTOpA, TEH30p IMPOU3BOJBHOTO
paHra, yMHOXXEHHE TeH30pOB, CBEpPTKAa TEH30POB, CMEIIAaHHOE, BEKTOPHOE U JBOMHOE BEKTOPHOE

IPOM3BCACHHUS B IIPOU3BOJIBHBIX CUCTEMAaX KOOPJAHHAT,

— IPOM3BOJHASs] MO HAMNpaBJIEHUIO, TPAagUEHT CKajaspHOro mois, ¢opmynsl [puHa,
Octporpaackoro u CTOKca B BEKTOPHOW W TEH30PHOM 3amlMCsSIX, OCHOBHBIE OIEpaLUU

BCKTOPHOI'O aHaJIn3a B KpI/IBOJ'II/IHeI\/'IHI)IX KOoOpJHWHaTax.

KOHTpOHLHaSI pa60Ta Mo TPOBCPKE TCOPCTUUCCKUX 3HaHUML — MO BCEM TEMaM, C

HCIIOJIB30BAHUEM YKA3aHHBIX BBIINIC KOHTPOJIBHBIX BOIIPOCOB.
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9. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAHUKM O0YYAIOMIMXCS MO JUCUUIUIMHE MpoBoauTcs no 100-0ammpHON
HIKajle MCXOJd M3 MakCUMyMa, NpHBEIEHHOro B Taliuue Huke. OpraHu3almoHHO-yueOHas
paboTa B ayAMTOpPUM OLICHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK MOCEIIAEMOCTb 3aHATHI,
CBOEBPEMEHHOE U KaueCTBEHHOE BBINOJIHEHUE [OMAIIHUX 3a/laHUi, aKTUBHOCTb BO BpeEMs
NPOBEICHUS JICKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXJEHHUH TEKYIIEro Hu
IpOiIeHHOr0 MaTepuaa, peleHue 3a1a4 U T.11.).

9.1. Cemectp 3

Howmepa paznenos Buast pabot Maxcimaibroe
KOJINYECTBO OAJIJIOB
OpranuzanoHHO-y4yeOHas padboTa B ayJUTOPUH 15
CamocrosiTenpHas padoTta 15
1,2 KoHTpoJibHBIEC pabOTHI 110 TPAKTHKE 15
KontponpHas paboTa 110 TEOPETHIECKOMY 15
MaTepuainy
NTOI'O 60
3auer 40
OO01muii UTOT 3a CEMECTp 100

CooTBeTCTBYE 0AJLIOB OLIEHKE

KOMHectEo 6aLIon OrneHka 10 nATHOAJUILHON IIKaJIe
s 100 ECTS | Dxk3amen, auddepeHInpoBaHHBINR 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIIOBJICTBOPUTEIIEHO 3aTCHO
60-69 E 3a4TEHO
35-99 FX HEYJIOBJICTBOPUTEIHHO HE 3a9TCHO
0-34 F HE 3aYTEHO

10. OBECIIEYEHHME OBPA30OBATEJIbHOI'O ITPOLIECCA JJIA JINL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xozxe peanuzanuu JUCHHUILTUHBI HCTIONB3YIOTCS CIEAYIONINE TOTIOTHUTENFHBIE METObI
00ydYeHUsI, TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IMPOMEKYTOYHON aTTeCTAIlUU O0YJArOIIUXCS B
3aBUCHUMOCTH OT UX UHIUBUAYATBHBIX OCOOEHHOCTEH:

1) JUISL CTIETIBIX M CITA0O0BHIAIINX

— JTeKuuu Oo(OPMIISIOTCS B BHIE OJIEKTPOHHOTO JOKYMEHTa, JOCTYMHOIO C
MTOMOII[HI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00CCIICUCHUEM;

— JUIS ~ BBIMIOJHEHWS  3aJlaHusi TpU  HEOOXOAMMOCTH  MPEAOCTaBISIETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)Ke UCTIOIB30BaHUE COOCTBEHHBIX YBEITMIHBAIOIIIIX
YCTPOMCTB;

- MMMCbMEHHBIC 33JIaHUs ODOPMIISIOTCS YBEIIMYCHHBIM IPUGTOM.

2) JUIS TITYXUX ¥ cTaOOCTBIIIAIUX :

- JIEKIIUK 0(POPMIISFOTCSI B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

- MMCbMEHHBIE 33JIJaHUS BHIMOIHSIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU (opme;
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- 9K3aMEH IMPOBOJUTCA B IHUCBMEHHOM (oOpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeeHue B (hopMe TeCTUPOBAHMUS.

3) IUIs1 JIAL C HApyILIEHUSIMU OIIOPHO-/IBUTATEJILHOTO anmapara:

— ek  OoQOpMIISIIOTCS B BHUJAE OJCKTPOHHOTO JIOKYMEHTa, JOCTYIHOTO C
IIOMOIIBIO KOMITBIOTEPA CO CHELUATU3UPOBAHHBIM IPOrPAMMHBIM 00ECIIEUEHHUEM;

— MUCHMEHHBIE 3a[aHUs BHIITOJIHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (pOpPME MIIM BBIIOJIHAIOTCS B IMCbMEHHOU
dbopMe Ha KOMIThIOTEDE.

IIpy HEOOXOOUMOCTH HpPENYyCMAaTPUBAECTCA YBEIMUYEHHE BPEMEHHM JJIs IOATOTOBKU
OTBETA.

IIponenypa  mpoBeaeHUs  NPOMEXKYTOUHOM  aTTecTalMM A8 OOydaroUIMXcCs
YCTAHABIMBACTCS C Y4Y€TOM HX HMHIMBUAYAIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKET IPOBOJUTHCSA B HECKOJIBKO HTAIIOB.

[IpoBenenue mpoueAypbl OIEHHBAHUS PE3YJIbTATOB OOYUYCHHs JIOMYCKAeTCs C
UCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTENIbHBIX TEXHOIOTUH.

ObecneunBaeTcs AOCTYN K WH(GOPMAIIMOHHBIM U OMOIMOrpaduueckuM pecypcaM B CETH
WutepHer Uil Kaxkaoro oOydaromierocs B ¢opMmax, aJalTUPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0POBBSI U BOCTIPHSITUS MHPOPMALIUH:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IICYaTHON (pOpME yBETUUECHHBIM IIPU(PTOM;

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

2) TS TIIYXHUX M CI1a00CIBIIIAIINX

— B IIEUaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 00y4arouXcs ¢ HapyLIEHUSIMU OIIOPHO-/IBUraTeIbHOTO allapara:

— B [IEYAaTHOH (opme;

— B (hopMe 3IIEKTPOHHOTO JJOKYMEHTA.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLECCA

VYuebHble 3aHATHS TpoBoAsATCs B ueTBepTroM Kopmyce Jlonl'Y (r. Howeuk, mp.
Tearpanbubii, 13). Jlng npoBenaeHuss 1abOpaTOpHBIX 3aHATHH Tpelyercs aynuTopus,
00opyJOBaHHAss MEJOBOM WJIM MapKEepHOH JOCKOW, MYJIbTUMEAMHHBIA MHPOEKTOpP U HKpaH,
HOYTOYK, KOMIUIEKT yueOHON MeOenu s CTYICHTOB, paboyee MECTO MPEMNo1aBaTelis, BBIXOI B
NHTepHET — MPOBOAHOI WK ¢ ucronb3oBaHneM Wi-Fi.

Jlis caMOCTOSITENIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnMoTekM yHHMBEpCUTETAa W JPYTUX 3JIEKTPOHHBIX OMONIMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-MeToIMuecKoe oOecreueHne, MpPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOuHeTe
yeTBepToro kopmyca (ayn.108).

OOyuvaromuecs HMMEIOT BO3MOXXKHOCTh  HCIIOJIb30BaTh  y4yeOHble MaTepuaibl IO
JTUCLUIUIMHE, pa3MelieHHble Ha miargopme Moodle LlenTpa aucTaHIMOHHOTO 00pa3oBaHMA
OI'BOY BO «/lonl'Y». Ilpu n3yyeHuH NUCUUIUIMHBI IPUMEHSIOTCS JIEKTPOHHOE OOydeHHe U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH.

C  wucnonp30BaHHMEM  pecypcoB  MIaTGOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYIIUH KOHTPOJb 3HAHUH OOYYalOUIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOM paObOTHI.
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12 PEKOMEHIAYEMAZ JIMTEPATYPA

12.1. OcHoBHas nuTEpaTypa

1. Pamesckuii, [1. K. PumanoBa reomerpus u tenzopusiii ananus / [1. K. PameBckuid. -
W3n. 3-e. - M. : Hayka, 1967. - 664 c.

2. Kouwun, H. E. BekropHoe ucunciaeHue u Havayia TeH3opHoro ucuucienus / H. E.
Kouun ; pen. I1. 5. Kouuna ; Axan. nHayk CCCP. - 7-e u3n. - M. : 3n-Bo Akan. nayk CCCP,
1951. - 424 c.

3. TloGenps, b. E. Jleknuu mo teHzopHomy aHanusy : [ns ¢us.-mar. cnenuansHOCTEeH
By30B] / b. E. IToGenps. - 2-e u3xa. - M. : U3n-Bo MI'Y, 1979. - 223 c.

4. Axusuc, M. A. Tenzopnoe ucuucienue / M. A. Akusuc, B. B. I'onpn6epr. - 2-¢ uzz.
— M. : Hayka, 1972. - 351 c.

12.2. JlononHuTEIbHAS JUTEPATYPA

5. IlepbakoB, P. H. DnemMeHTHI BEKTOPHOTO H TEH30PHOTO HCYUCICHHUS /
P. H. lllep6axoB. - Tomck : U3n-Bo Tom. yH-ta, 1977. - 74 c.

13. NHOOPMAIIMOHHBIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHAas OndMoTexa (H3Bb): dbenepanbHas
rocyaapctBeHHas uHdopMmarmonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocynapcTBeHHas oubnmuoreka. — Mocka, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — Pexxum jmoctyma: cBoOOIHBIH, moanucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrponHas 6ubamoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum goctymna: i aBTOPU30B.
IIOJIb30BaTeNe. —TeKCT: JIEKTPOHHBIMN.

3. Hayunas snextponnas Oubnuoreka «KubOepJlenmukay: caiit / Accoruanms
«OTtkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: NEeKTPOHHBIH.

4, DNeKTpOHHO-OUOIMOTEeUHAS cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: Juisi aBTOPU30B.
IOJIb30BaTesel. — TeKCT: 2IEKTPOHHBIMN.

S. IBC IOpaiit: snexTpoHHas 6ubnMoTeyHas cucrema: caidT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum goctyma: st aBTOPU30B.
nosb30BaTenen. — TeKeT: JIEKTPOHHBIM.

6. y1eKTPOHHO-0ubnoTeuHas cucrema Jloul'Y: caiit / ®I'BOY BO «lonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 3MeKTPOHHBIM.

7. JJekTpoHHbI Katajsor Hayunoit 6uGmuoreku [lonl'Y: pasnen caiirta / Hb
Joul'Y. — Tekcr: anexrponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum goctyma: MOUCK CBOOOJHBIN, AIEKTPOHHBIE
JOKYMEHTBI — 11 nonb3oBareneit Joul'y.

8. Jaextponnblii apxuB Jloul'Y: pasgen caiita / Hb Jonl'Y. — Tekcrt:
anekTpouusii / OBC oul'VY: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pexum nocTyma: CBOOOIHBIH.

14. [TPOT'PAMMHOE OBECIIEHEHUE

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


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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2. Microsoft Office (kopnopatuBHas nunen3us JoHl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark ams Beicimx y4eOHBIX
3aBECHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmuuenszuun GPL, Apache,
BSD ny1s ¢cBOGOHOTO MPOTPAMMHOTO 00ECTICUCHHS ).
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