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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[{enpr0 OCBOEHUS TUCIUTIIMHBI SIBISETCS (DOPMUPOBAHHUE CIICTYIONTUX KOMIIETEHITUH:

YK-1 CnocoGeH ocymiecTBIsATh MOUCK, KPUTUYECKUN aHAIM3 M CHHTE3 WH(pOpMaluH,
MIPUMEHATh CUCTEMHBIN TTOAXO/ JIJISl PEIICHUsI TOCTABJIEHHBIX 3a/1a4.

PesynbraramMu OCBOEHUSI AUCIUIUIMHBI SBIISIOTCS CIAEAYIOIINE WHIUKATOPHI JOCTHXKECHUS
KOMIIETCHIINH:

NVYK 1.1 Ocymectsisier nouck nHGopManum, HeoOXOAUMOM I pelIeHNs 3a1auu

NVK 1.3 BpigBisger COOTHONIICHHME 4YacTH M IIEJIOTO, HMX B3aMMOCBSI3b, a TaKXkKe
B3aUMOTNIOTYMHEHHOCTH AJIEMEHTOB CUCTEMBI B X0JI€ PEIICHHS TTOCTABJICHHON 3a/1a4u

2. 3agauy ocBOEHHS JUCIHUILINHBI

— OcBouTh MaTeMaTUYECKUH ammapaT aHaliu3a I0JEeW CKaIsPHBIX, BEKTOPHBIX MU
TE€H30PHBIX BEJIUYHH.

—  MByuuts k1accupuKaio BEKTOPHBIX MOJIEH.

—  Hayuutbcs MpuMEHATH NOHATUIHBIN anapaT BEKTOPHOIO aHAJIN3a JJIs BBITOJIHEHUS
TEOPETUUECKHUX PACUETOB U PEILICHUS IPAKTUUECKUX 3a7a4 IPO(heCCUOHATILHOU e TEIIbHOCTH.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTeibHOIl POrpaMMbl

Huctunnuna otHocutes K bioky 1 «Jluciunnmnaa (Moxynn)y»; K 4acTu o0pa3oBaTeIbHOM
nporpaMmbl,  (GOpMUPYEMOM  yYaCTHHKAMH  OOpa30BaTENIbHBIX  OTHOIICHUH,  SBISETCS
00s3aTeNbHON ISl U3yUYEHUSI.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIIUM MO JUCHHUILINHE

Tpernii cemectp, 3a4eT

5. BxoaHble TpeOoBaHMSsI AJIsl OCBOEHUN THCIUTIITHHBI

JUJIs yCTIenTHOTr0 OCBOCHHSI JTUCIUILUIMHBI TPEOYETCS YCHEIIHOE H3y4YeHHUE IUCIUTUINH
"Maremarudeckuii aHanu3, "'dusuka", "AHanmuruueckas reomerpus”, "JluHeitHas anreopa”.

6. SI3bIK peaau3anuu

Pyccknii

7. O0beM TUCUMILIHHBI

OO61as TpyA10eMKOCTh IUCHUIUIHHBI cocTaBisieT 3 3.¢e., 108 yacoB, U3 KOTOPHIX:
— Jexuuu — 34 4.,
— TpaKTHYEeCKue 3aHsATus — 18 4.,
B TOM YHCJIC IPAKTHIeCKast MoaAroToBka: 0 u.
O06beM caMOoCTOSTENbHON pabOThI CTY/ICHTA ONpeAeNieH Y4eOHbBIM IIIaHOM.

8. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. BBemenune

Lenb 1 3a7aun, mpeaMeT U cojep KaHHe Kypca, ero CBsI3b ¢ IpyrumMu Kypcamu. KpaTtkue
HCTOPUYECKHE CBEJICHUS O PAa3BUTUHU BEKTOPHOTO aHAIN3a

Tema 2. BekTopHasi QyHKIHA CKAJSIPHOTO apryMEHTA.

ITonaTne BeKTOpHOM (YHKIMHU CKalsgpHOro aprymenta. ['ogorpad BekTopHON (yHKIMU
ckajsipHoro aprymenta. JluddepeHuupoBaHrue U HHTEIPUPOBAHHE BEKTOPHON (yHKIUU
CKaJIIPHOTO apryMeHTa.

Tema 3. CkaJyisipHOe 10J1e M er0 XapaKTepUuCTHKH



[lonsitue ckanspHoro mosst. [loBEpXHOCTM M JIMHUM YPOBHSA CKAJSIPHOTO IOJIS.
[IpousBogHast CKaJSIpHOTO TMOJISI IO HalpaBieHHIO. [pagueHT CKaJsIpHOro MOJs U €ro
reoMerpuueckas narepnperanus. Hopmane kK HOBEpXHOCTH YPOBHSI CKAJIIPHOTO TOJISL.

Tema 4. AHAIU3 BEKTOPHBIX MOJIEI.

Onpenenenue BekTopHOoro mois. JuddepeHnnanbHoe ypaBHEHHE BEKTOPHBIX JIMHUN
BEKTOPHOTO TOJs. BexkTopsl KacaTeslbHOH, HOpMand, OWHOPMAlu U BEKTOp Kpy4dEHHS
MPOCTPAHCTBEHHON KpuBOW. HaxokjaeHuWe eIUHUYHBIX BEKTOPOB KacaTeIbHOW, HOPMAIM U
OMHOpMalld K MPOCTPAHCTBEHHBIM M IIJIOCKMM KpUBBIM. [IOBEpXHOCTHBIM HHTErpanl M €ro
cBoiicTBa. [IoTOK BEKTOPHOro IOJNS 4Yepe3 MOBEPXHOCTh. JIMBEpreHUHs BEKTOPHOIO IOJIS.
Teopema Octporpanckoro-I'aycca. JIuHeilHbli wuHTErpall W ero cBoictBa. Lupkynsuus
BeKkTOpHOTO 1ost. Porop Bekroproro nois. Teopema Crokca. Auddepennunansapie onepaTopsl
BTOPOTO MOpsiika B BeKTOpHOM aHanuze. Omeparop Jlammaca. Knaccuduxausi BeKTOPHBIX
nosieli. ConeHouJalbHble, OTEHUUAIbHbBIE U TapMOHMYeckue mojs. [loTeHinuan BEKTOpHOTO
OIS

Tema 5. BekTopHbIe U CKaJISIPHbIE MOJIsI B KPUBOJMHENHBIX KOOPAUHATAX.

OpTtoroHanbHble KPUBOJUHEIHBIE KOOPAMHATHI, KOOPAUHATHBIC JTUHUHM, KOOPJIWHATHBIC
MOBEPXHOCTH. YCIIOBHE OPTOTOHAJIBHOCTH KOOPAWHATHBIX OpTOB. Koaddummentsr Jlamo.
['paguent, nuBepreHuus, potop u omepatop Jlamiaca B KpUBOJIMHEHHON cHCTeME KOOpPJWHAT.
Cdeprueckas ¥ MIMHAPHUYECKAS CUCTEMBI KOOPIMHAT.

Tema 6. TeH30opHbIE BEJINYUHBI.

Addunnas koopaumHaTHas cucrema. lIpeoOpasoBanue ad¢puuHOrOo Oaszmca. Ilonsrue
TeH3zopa. [lpumepsl TeH30pHBIX BenWYHH. BekTopHas anreOpa B MHIEKCHBIX 0003HAYCHHSIX.
NuBapuanTHOCTh. 3aKOH MpeoOpa3zoBaHus KoopauHaT. Marpuiisl npeodpazoBanus. TeH30pHas
anrebpa. Omepanuui ¢ TEH30PHBIMU BEJIWYMHAMH  (CIIO)KEHHE, YMHOXKEHHUE, CBEpTKa,
npeoOpa3oBaHue K HOBoMy 0asucy). OnpeneneHne KOOpIuHaT BEKTOpa MPH Iepexoie K ApYyroi
CUCTEME KOOpJIUHAT

9. Tekyumuii KOHTPOJIb MO AUCUHUILIUHE

Texkymuii KOHTPOJb MO AMCHUILIMHE TPOBOAUTCS IYTEM KOHTPOJIS MOCEUaeMOCTH
JIEKIIMOHHBIX W TPAKTUYECKUX 3aHATHUM, TECTOB IO JICKIIMOHHOMY MaTepuaiy, BBHITOJHEHUS
JOMAIIHUX 3alaHMi 10 PELICHUIO 3a7ad, COCTAaBJIEHUS KOHCIEKTOB CaMOINOATOTOBKHU K
MPaKTUYECKUM 3aHITHIM U PUKCcUpyeTcst B opMe KOHTPOJIbHOM TOYKHM HE MEHEE OJIHOTO pa3a B
cemecTp. s yCHemrHOTO MPOXOXKACHUS TEKYIIET0 KOHTPOIs HEO0OXOJUMO BBIMIOJIHUTH BCE
KOHTpOJIbHBIE  3ajaHus. l[IpoBepka 3amaHWil  OCYIIECTBIAETCS TMpernojaBaTeieM WU
aBToMatHuecku B cucteMe MOODLE.

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUHU OLICHUBAHUS l'[pOMC)KyTO‘IHOifI aTTeCTallumn

3ayer B TpPETbEM CeMecTpe MPOBOAMTCA B MUCbMEHHOM Qopme mo Owneram. buner
COJIEP’KUT JIBa TEOPETUYECKUX BOIpOCAa W JIBa MpaKkTU4YecKuxX 3agaHus. [IpogomkurenbHOCTH
3adera 1,5 4Jaca.

[lepBrIii Bompoc B KaxkaoM Ouiiere copMyJIUPOBaH JUIsl MPOBEPKH CHOPMUPOBAHHOCTH
unaukaropa YK 1.1 xommerenumun VYK-1, Bropoii Bompoc — wunaukatopa MYK 1.3;
MPAKTUYECKHUE 3aJlaHUsl HalpaBJjeHbl Ha MPOBEPKY CPOPMHUPOBAHHOCTH HABBIKOB BBIIIOJHEHUS
BEKTOPHBIX OIEpaluii, UCIIONb3YEMbIX NPH aHAJIM3€ CKAISPHBIX U BeKTOpHbIX nosed (MOIIK
1.1, UOIIK 1.2 u MOIIK 1.3 xomnerentpu OITK-1).

IIpuMepHBIH NepedYeHb TEOPEeTHYECKUX BOIIPOCOB
Bompoc 1. Tlonsatue ckasipHOro nosst. [IoBepXHOCTH ¥ INHUK YPOBHSI CKAISIPHOTO MOJIS.
Bompoc 2. [IpousBozHas CKaJIsipHOIO MOJIS M0 HAIIPABJIEHUIO.
Bompoc 3. I'pagueHT cKaJsIpHOrO OIS M €r0 reoMeTpudeckas narepnperanus. [Tpasuna
BBIYMCIICHUS TPAJUCHTA.
Bompoc 4. Hopmanb Kk TOBEPXHOCTH YPOBHS CKAJISIPHOT'O ITOJISL.



Bomnpoc 5.
Bomnpoc 6.
Bomnpoc 7.
Bomnpoc 8.

Bomnpoc 9.

Bonpoc 10.
Bompoc 11.
Bonpoc 12.

Bonpoc 13.

Bonpoc 14.
Bompoc 15.

Bompoc 16.

Bompoc 17.
Bonpoc 18.
Bompoc 19.
Bonpoc 20.

ITonsiTE BEKTOPHOTO 10JIs1. BEKTOpHBIE IMHUU BEKTOPHOT'O MOJIS.
Juddepennunanbubple ypaBHEHUS BEKTOPHBIX JTUHUI BEKTOPHOTO TOJISL.

IToTOK BEKTOPHOIO 110JIs1 YEPE3 NOBEPXHOCTb.

JluBepreHius BEKTOPHOTo MoJjs U e€ (uznueckuii cmpici. [IpaBuia BeluuciieHus
JMBEPreHIUH.

[ToTok BEKTOPHOIO MMOJISL YepE3 3aMKHYTYIO MOBEPXHOCTh. Teopema
Octporpaackoro-I'aycca.

Potop (Buxpb) BekTopHOro noJisi. [IpaBuiia BeIYUCICHUS POTOPA.

[Mupxynsauus BekropHoro nois. Teopema Crokca.

Huddepenunansusie onepanuu BToporo nopsjaka. Oneparop ['amunsTona, ero
cBoiicTBa. Oneparop Jlamnaca.

Knaccudukanus BekTopHbIx nose. [IpusHaku coneHOUJanbHbIX, TOTEHIUATbHBIX,
BHUXPEBBIX U TAPMOHMUYECKUX MOJIEH.

[ToTeHunan BEKTOPHOTO TMOJISL.

OpToroHanbHble KPUBOJMHENHBIE KOOPAUHATHI. Y CJIOBUE OPTOrOHAJIBHOCTH
KOOPJMHATHBIX OPTOB KPUBOJUHEHHONU CUCTEMbI KOOPAUHAT.

Koadduuumentsr Jlama. Ilepexon ot AekapToBOil K KPUBOJIMHEHHOM CUCTEME
KoopAuHaT (Ha npuMepe chepruuecKux U MUIUHAPUIECKIX KOOPIUHAT).
Addunnas cucrema koopaunart. [IpeodpazoBanue apduaHOrO Oazuca.
Omnpenenenue TeH30pa B ahHUHHOM MPOCTPAHCTBE.

Tenszopnas anreOpa B €BKINIOBBIX MPOCTPAHCTBAX.

YpaBuenust MakcBelia B TEH30PHOH 3aIlUCH.

IIpuMepsI NPAKTHYECKHUX 3aJAHUI
3amanue 1. [Ipeobpasyiite grad (U +V)

3ananue 2. [Ipeobpasyiite grad (UV)

3ananue 3. [Ipeobpasyiite Bepaxenne div(Ua)

3ananue 4. [Ipeodpasyiite div( pa+ qf))

3ananue 5. [IpeoOpa3yiite rot (é + 5)

Bananue 6. [Ipeobpasyiite rot(Ua)

Bananue 7. Jlokaxure, uro grad (divd)=V-(V,a)

3ananue 8. Jlokaxwure, uto div(rotd)=V-[V,a]

3ananue 9. Jlokaxure, uro rot(rotd)= grad (diva)—Aa

3ananue 10. lokaxure, aro div(gradU)=V-VU

3amanue 11. lokaxure, aro rot(gradU)=VxVU

3ananme 12. Jlokaxwute, uro div(Ud)=a-gradU +Udiva

Wnpmkarop Kpurtepuu onieHuBaHus pe3yJibTaTOB 00y4YeHHs
Komnerenuns KOMITETeHIHH
He3ayeT 3a4yeT
YK1 NYK 1.1 OOyuatouiics ucnsl- | O0yJaromuiics Jerko
Cnocoben OcymectBisier TBIBAET 3aTPYIHEHHS B | ODUEHTUPYETCSA B
OCYIIIECTBIISATh MIOMCK OIIpEZICIICHNH BUAA MHOT000pa3uy METO/I0B
TIOWCK, KPUTUIECKHUH | HH(MOpMAIIHH, 1oJIst PU3UYECKOM Be- | BBIYMCIICHUS TIOTOKA U

'B ciryyae peanusanuu oopaszosarenbHoi nporpamMsl o @I'OC BO 3+ rpada e 3amonHsercs.




aHAJIU3 U CUHTE3
nHpopmanuu,
IMPUMCHATH
CHCTEMHBIN TIOIXOT
JUTSL PEIICHUS

HEeo0OX0aAUMOM IS
peIICHHS 3a1aun

JIMYMHBI U OIIpeese-
HUU UH(OPMATUBHBIX
XapaKTEPUCTHUK I1OJIEH
CKaJISIPHBIX U BEKTOP-
HBIX BEJIMYUH;

LUPKYIALUNA BEKTOPHOIO
TOJIS;

HpI/IMeHﬁeT OTHU 3HAHUA
MIPU PEIICHUH
MMOCTaBJICHHOM 3a71auM;

MOCTaBJIEHHBIX WCIBITBIBACT 3aTPYA- | MOXKET OLICHUTD
3a1a4 HEHHsI B BEIOOpE TPYAOEMKOCTh
METO/1a BBIYMCIICHHUS] | UCIIOJIb30BAHUS U BHIOpATh
MOTOKA WJIH LIUPKY- ONTUMAIIBHBINA CIIOCO0
JISIUUU BEKTOPHOTO pelleHus TOCTaBIEHHOM
TIOJISL HJTH HE MOYKET 3ajauu;
OIICHUTH 2P (HEKTUB- BBIOMPAET CUCTEMY
HOCTh METO/Ia B 3aBU- | KOOPJHMHAT B 3aBUCUMOCTHU
CUMOCTH OT yCIIOBUSI | OT BU/Ia TOBEPXHOCTU U
3aJauu; BEKTOPHOTO TOJIS
WCIIBITBIBACT 3aTPY/I-
HEHHUsI B BEIOOpE CHC-
TEMBbI KOOPJUHAT JIJIs
aHaM3a XapaKTepHc-
THUK BEKTOPHOT'O OIS
NYK 14 OOyuatommiicst uctbl- | O0yJaronuiics
Cunresupyer THIBA€T 3aTPYIHEHUS B | ONpenessieT
HOBOE COJICp)KAaHHUE | ONPENEICHUH Xapak- | XapaKTePUCTUKU
u perekcuBHO TEPUCTUK CKAJIAPHBIX | CKAISAPHBIX U BEKTOPHBIX
UHTEPIPETHPYET Y BEKTOPHBIX MOJIeH MI0JICH ¥ Ha OCHOBE
pe3ynbTaThl W/unu B Kinaccuuka- | aHajau3a MoJy4eHHBIX
aHanmm3a [IUU CKAJISIPHBIX H BEJIMYMH Kiaccuuupyer
BEKTOPHBIX MOJICH HA | MOJISI CKAJIAPHBIX U
OCHOBE aHAJIN3a BEKTOPHBIX BEITMYNH
MOJTyYEHHBIX BEIMYUH
OIIK-1 HNOIIK 1.1 OOyuarommuiics He OOyuaromuiics Biajgeer

CnocoOeH npume-
HSTb €CTECTBEHHO-
Hay4HbIE U OOIIEHH-
JKEHEPHBIEC 3HAHMSI,
METO/]Ibl MaTeMaTH-
YEeCKOIro aHaJIN3a U
MOJIEJTUPOBAHUS B
WH)XEHEPHOM JiesiTe-
JIBHOCTH, CBSI3aHHOM
¢ GOTOHHBIMHU TEX-
HOJIOTHSIMU 00pa-
60TKH HHpOpMAITUH,
MPOEKTUPOBAHUEM,
KOHCTPYMPOBaHUEM
U TEXHOJIOTUAMU
IIPOU3BOJICTBA
JIa3€pHON TEXHUKHU

IIpumensier 3HaHUA
MaTEMaTHKU B
VHKEHEPHOM
IIPAKTHKE TIpU
MOJEIIMPOBAHNUH

BJIa/ICET HAaBbIKAaMU
BBIYUCIICHUI
XapaKTEPUCTUK
CKaJISIPHBIX U
BEKTOPHBIX I10OJIEH,
HCIIBITBIBAET
3aTpyaHEHUS IpU
aHAJIN3€ CKAJIIPHBIX U
BEKTOPHBIX MOJIEN

HaBBIKAMH BBIUHMCICHUMN
XapaKTEPUCTUK
CKQJISIPHBIX U BEKTOPHBIX
IoJIEH, aHalIn3a
CKQJISIPHBIX U BEKTOPHBIX
moJIek

PC3YJ'ILT8.TBI 3a4CTa OMPCACIIAOTCA OLICHKAMU «3a4YTCHO» UJIU «HEC 3aUTCHO».




JI1st momycka K TeOpeTUIeCKOMY 3a4éTy HEOOXOIMMO BBITIOHUTD CICAYIONINE YCIOBHUS:

1. mpepocraBiATh Ha TPOBEPKY MPENOAABATEII0 KOHCIEKTHI CAMOIOATOTOBKH K
MPaKTUYECKUM 3aHATHSIM;

2. BoBpeMs (cornacHO rpaduka) BBHIIOIHUTH BCE MPAKTUYCCKUE 3aJaHMS U MOIYYUTh 32
Hux He Hmke 70% B cucteme MOODLE;

3. OTBETUTH Ha BOIIPOCHI UTOrOBOTO TecTa (He MeHee 75%).

Jlnst momydeHusi OIEHKW '"3auyTeHo" HeoOXOIMMO OTBETHTh Ha BOIPOCH Ouierta M
BBINIOJIHUTD MPAKTUYECKUE 3aaHUs C OLICHKOM HE HUXKE "YJIOBJIETBOPUTEIIBHO".

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHue

a) DIEKTPOHHbIE YyuYeOHbIE KYypChl MO JUCHUIUIMHE B JJIEKTPOHHOM YHHBEPCUTETE
«Moodlex:
—  «BekTopHbIit 1 TeH30pHBIN aHanu3. Jlekuun 2 kypc (POD.B.C.1 cem.)»,
https://moodle.tsu.ru/course/view.php?id=35534
—  «BexropHnslii u TeH30pHbIi ananu3. [lpaktukym (POD.B.C.1 cem.)»,
https://moodle.tsu.ru/course/view.php?id=35535
0) OrleHOYHBIC MaTEpHANIbl TEKYHIETO KOHTPOIS M TPOMEKYTOYHOW AaTTECTAIlMH II0
TUCIUILINHE.
B) [Iman mnpakTUYECKUX 3aHATUA [0 AUCHMIUIMHE, Pa3MEIICHHbIE B JJIEKTPOHHOM
yueOHOM Kypce «BektopHblii 1 TeH30pHbId aHanus. [Ipaktukym (POD.6.C.1 cem.)».
r) MeToauyeckue yka3zaHHs O OPraHM3alMH CaMOCTOSTEILHOW padOThl CTYACHTOB,
pa3MeIIeHHbIE B 3JIEKTPOHHBIX YU4eOHBIX Kypcax «BeKTopHbIN U TeH30pHbIN aHanu3. Jlekuuu 2
Kypc (POD.b.C.1 cem.)» u «BexkTopHslii u TeH30pHbIN aHanu3. [Ipaktukym (POD.5.C.1 cem.)».

12. llepeuens y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:
—  ®@uxrenronel, . M. Kypc muddepeHnmansHoro 1 MHTErpaibHOTO UCYUCIeHus. B 3-X TT.:

yueOHUK ans By30B: B 3 tomax / I'. M. ®uxrtenromnbu. — 12-e uza., crep. — CaHkT-
[TetepOypr: Jlanp, [6. 1.]. — Tom 3 — 2021. — 656 c. — ISBN 978-5-8114-8779-0. —
Texct: osnektponHslit// Jlanb:  snexkTpoHHO-OMONMOTewyHass cucrema. —  URL:

https://e.lanbook.com/book/180824 (nara obpamenus: 11.03.2022). — Pexxum noctyma: ams
aBTOPH3. NIOJIb30BATEIICH.

— Kemnep, U. 3. TenszopHoe ucuucnenue: yuebHoe nocooue / M. D. Kemnep. — Cankr-
[MerepOypr: Jlanp, 2021. — 176 ¢. — ISBN 978-5-8114-1352-2. — TekcT : 351eKTpOHHBIH //
Jlanb : anmexTpoHHO-OMOMMOTeyHas cuctema. — URL: https://e.lanbook.com/book/168427
(mara obpamenus: 11.03.2022). — PexuM goctyna: Jyisi aBTOpU3. MOJTb30BATENEH.

— Topmau, b. A. Ten3opHas anreOpa M TEH30pHbIM aHanu3 : ydeOHoe mocobue / b. A.
lopnauy. — Cankr-IletepOypr: Jlamp, 2021. — 160 c. — ISBN 978-5-8114-1834-3. —
Texct: osnektponHslit// Jlawb:  snexkTpoHHO-OMOMMOTewyHass cucrema. —  URL:
https://e.lanbook.com/book/168731 (nara ob6pamenus: 11.03.2022). — Pexxum noctyma: ams
aBTOPH3. NOJIb30BATEIICH.

— Munocues, B. b. Kypc marematuku Juisi TEXHUYECKUX BBICIINX YUEOHBIX 3aBEICHUU:
yueOHoe mocobue / B. b. Munocues, B. A. JIsxoBckuii, A. U. MapTbiHeHKO. — 2-€ U31I.,
uctp. — Cankr-IletepOypr: Jlans, 2021 — YacTp 2: OyHKIIMN HECKOIBKUX NMEPEMEHHBIX.
WnrterpansHoe ucuncnenue. Teopus nmonst — 2021. — 432 ¢. — ISBN 978-5-8114-1559-
5.— Texkcr: nsnextpoHHblil / Jlanb: snekTpoHHO-OMOIMOTeuHast cuctema. — URL:



https://e.lanbook.com/book/168571 (nara ob6pamenus: 12.03.2022). — Pexxum noctyma: mis
aBTOPU3. IIOJI30BATEIICH.

0) IOTOHUTENbHAS JINTepaTypa:
Annpees, B. K. Marematnyeckue Moein MEXaHUKH CIUIOUIHBIX cpel: yueOHoe mocobue /
B. K. AungpeeB. — Cankr-IletepOypr: Jlans, 2021. — 240 c. — ISBN 978-5-8114-1998-
2.— Texkcr: »snextponHHsblii / Jlanb: snekrponHo-OMOIMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/168854 (mara obpamenus: 11.03.2022). — Pexxum gocrymna: st
aBTOPU3. II0JI30BATEIICH.
KpacnoB M.JI., Kucenes A.U., Makapenko ['.1. BekTopHslii ananu3: 3aga4v U NPUMEPHI C
noapoOHeIME perieHusMu. — M.: Enutopuan YPCC. 2011. — 155 c.
[Mpomkun, C.C. Maremaruka st peuieHus GU3NYECKHX 3aaad. [DIEKTPOHHBIA pecypc:
Yyeobnsie mocoobuss — DnektpoH. naH. — CII6.: Jlanp, 2014. — 384 ¢. — Pexxum gocrtyna:
http://e.lanbook.com/book/53688 — 3ari1. ¢ skpana.
[TaBmoBckuii, B. A. BeruuciaurenbHas THAPOAMHAMHKA. TEOpEeTHUECKHE OCHOBBI : Y4eOHOE
nocobue st By30B / B. A. IlaBnosckuii, JI. B. Hukymenko. — 2-e u3zn., crep. — CaHKT-
[TerepOypr: Jlanb, 2021. — 368 ¢. — ISBN 978-5-8114-7054-9. — TekcT : 35ieKTpOHHBIH //
Jlanb: smexTpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/154392
(mata obpamenus: 11.03.2022). — Pexxum moctyna: st aBTOPU3. TOJIB30BaTEIICH.

B) pecypcbl cetu MHTepHeT:
OTKPBITHIE OHJIAH-KYPCHI;
Mansiie AWM., MakcumoBa ['"M. OCHOBBI BEKTOPHOTO M TEH30PHOI'O aHalIM3a s
¢bu3uKoB. JNEKTpOHHOE ydeOHO-MeToauyeckoe mocobue. - Hmwknuihk Hosropon:
Hwuxeropoackuit  rocynusepcuter,  2012. - 101 c.- Pexum  pocryma:
http://window.edu.ru/resource/324/79324/files/VVTA4phys.pdf — 3aru. ¢ skpana.
MesxayHapoaHbI Hay9HO-00pa3zoBaTenbHbIi cailt EqWorld -
http://eqworld.ipmnet.ru/ru/library/mathematics.htm;
[IUTM "Dkcnonenta" https://exponenta.ru.

13. Mlepeuens UHPOPMAIMOHHBIX TEXHOJIOTUH

a) TUIIEH3MOHHOE M CBOOOTHO pacmpocTpaHsieMoe MPOrpaMMHOE O0ecTieueHue:
Microsoft Office 2010 Russian Academic Open, Microsoft Windows Professional 7
Academic Open (JIutienzus Ne47729022 ot 26.11.2010)
[MTaket mporpammuoro obecreuenust MathWorks MATLAB Education (/lorosop moctaBku
Ne7193 ot 14.10.2015).
Dr.Web Desktop Security Suite (Torosop moctaBku Ne1095 ot 21.10.2020);
nyOaMYHO T0CTyIHBIe 001aunbie TexHonoruu (Google Docs, SIHAEKC AKCK).

0) UHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:
OnexTpoHHbIi Katanor Hayunoit 6ubnanorexu TI'Y —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
DOnektpoHHas 6ubinoreka (penosutopuii) TI'Y —
http://vital.lib.tsu.ru/vital/access/manager/Index
3BbC Jlans — http://e.lanbook.com/

O6pasoBarenbHas iathopma KOpaiit — https://urait.ru/
3bC ZNANIUM.com — https://znanium.com/



http://eqworld.ipmnet.ru/ru/library/mathematics.htm
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
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http://e.lanbook.com/
https://urait.ru/
https://znanium.com/

14. MaTtepuajibHO-TEXHHYECKOe o0ecreyeHue

AynuTtopuu A NPOBEIEHHS 3aHATUH JIEKIIMOHHOTO THIIA.

Aynutopun JUisi TNPOBEACHUS 3aHATHM CEMHHAPCKOTO THUIA, WHIUBUAYAIbHBIX U
IPYNIIOBBIX KOHCYJIbTALMHI, TEKYLLIETr0 KOHTPOJIS ¥ IPOMEXYTOUHOM aTTecTalum.

Aynutopun i OPOBENCHUS 3aHATUH  JIEKHMOHHOIO U CEMMHApPCKOTO  TUIA
UHIUBUIYAJIIbHBIX W TPYNIOBBIX KOHCYJIbTAllUMH, TEKYLIEro KOHTPOJIS M IPOMEKYTOUHOU
aTTeCTallud B CMEUIaHHOM (hopmaTe («AKTPY»).

ITomemienust Uil cCaMOCTOSITENILHOW pabOThI, OCHAILEHHbIE KOMIIBIOTEPHON TEXHUKOH U
JOCTYNIOM K cetu MHTepHeT, B 3JIEKTPOHHYI0 WH(POPMAMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Undopmanus o paspadorunkax
bproxanosa BanenTtnna BiaguMupoBHa, JOUEHT, KaHA. (PU3.-MAT. HAYK, JOLEHT
Kad. ONTHKO-3JIEKTPOHHBIX CHCTEM M IMCTAHIMOHHOTO 30HAHPOBA



