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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

YK-1 crnocobeH ocymecTBIsATh MOMCK, KPUTHUYECKUN aHANIW3 U CHUHTE3 MH(pOpMaluy,
MPUMEHSITh CUCTEMHBIN TIOJIXO/] IJIs1 pEeLICHHUsI TIOCTABJICHHBIX 33/1a4;

OIIK-1 cmocobeH TNPUMEHSATh €CTECTBEHHOHAY4YHBIE W OOLICHMH)KCHEpHBbIC 3HAHUS,
METO/Ibl MAaTEMaTHYECKOT0 aHaIN3a U MOJCIUPOBAHMS B MHKEHEPHOU JeSITeIbHOCTH, CBA3aHHON
¢ (DOTOHHBIMH TEXHOJIOTUSAMHU 00pabOTKK MH(POPMALINU, TPOSKTUPOBAHNEM, KOHCTPYHPOBAHNEM
U TEXHOJIOTUSIMU ITPOU3BO/ICTBA JIA3EPHOU TEXHUKH.

Pe3ynbraramMu 0cBOEHUS IMCLUIUIMHBI SBJISIOTCS CIEAYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETECHIINH .

NYK 1.1 ocymecTBusieT mouck uHGopManuu, HEOOXOIMMOMN JJIsI PEIICHUS 3a7a4u;

NVYK 1.4 cunte3upyeT HOBOE cojiepKaHHe U Pe(IEKCUBHO UHTEPIPETUPYET PE3yIbTaThl
aHaJIN3a,

HNOIIK 1.1 npumenser 3HaHUS MaTeMaTHKM B HMHXXEHEPHOM MPAKTUKE MpHU
MOJIEJTUPOBAHUH.

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

— OcBouth MaTeMaTHUYECKUU ammapaT aHaiu3a I0JeH CKaIsPHbIX, BEKTOPHBIX MU
TEH30PHBIX BEJIUYHH.

—  M3yunTh Kaccu@puKanuio BEKTOPHBIX MOJIEH.

—  Hayuutbcs MpuMEHATH NOHATUMHBIN anIapaT BEKTOPHOI'O aHAIN3A JJI BBITOIHEHUS
TEOPETUUECKHUX PACUETOB U PEILICHUS IPAKTUUECKUX 3a7a4 IPO(heCcCUOHATIbHOUN e TEIIbHOCTH.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTeibHOIl POrpaMMbl

Huctunnuna otHocutes K bioky 1 «Jluciumnmnaa (Moxynn)y»; K 4acTu o0pa3oBaTeIbHOM
nporpaMMmbl,  (GOpMUPYEMOM  y4aCTHHKAaMH  OOpa30BaTENIbHBIX  OTHOILIEHUH,  SBIAETCS
00s3aTeNbHOM ISl U3yUYEHUSI.

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

Tpernii cemectp, 3aueT

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOCHUS M CUHMIIMHBI

JUJIs yCTIenTHOr0 OCBOCHHSI JTUCIUILUIMHBI TPEOYEeTCs YCIEIIHOE H3ydeHHUE IUCIUTUINH
"MaremaTnueckuii ananus, "®Ousuka’, 'Ananurnyeckas reometpus’, 'Jluneiinas anredpa'.

6. SI3bIK peau3anun

Pyccknii

7. O0beM TUCUMILIHHBI

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI cocTaBisieT 3 3.e., 108 yacoB, U3 KOTOPHIX:
— Jexuuu — 34 4.,
— MpakTUYecKue 3aHATUs — 18 1.,
B TOM YHCJIC TIPaKTHYecKas moaroToBka: 0 u.
O0BbeM caMOCTOSTENLHON pabOThI CTY/IEHTA ONpeAeNicH YIeOHBIM IIIaHOM.

8. Conep:xkaHue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. BBenenue
ens u 3amaun, TpenMeT U CoJepKaHUe Kypca, €ro CBsI3b ¢ ApyruMu Kypcamu. Kpatkue
HUCTOPUUYECKHUE CBEACHUS O PA3BUTUU BEKTOPHOTO aHAIM3a



Tema 2. BekTopHast QyHKIMA CKAJSIPHOI0 apryMeHTa.

[TonsiTHe BEKTOpPHOU (PYHKIIMU CKAISIPHOTO apryMmeHTta. I'ogorpad BeKTOpHOH (DyHKIIHH
ckamsgpHoro aprymenta. JluddepeHuupoBaHrne u HMHTETPUPOBAHME BEKTOPHOW (YHKIUHU
CKaJIIPHOTO apryMEeHTa.

Tema 3. CkaJisipHoe MoJie U ero XapaKTepHCTHKH

[lonstue ckamsipHoro mois. [loBepXHOCTM U JMHUU YPOBHS CKAJSPHOTO TIOJIS.
[Tpon3BomHas CKaJspPHOTO TOJS MO HAmpaBleHUIO. ['pagMeHT CKaJspHOTO TOJs U €ro
reoMeTpuueckas nutepnpetamnus. Hopmans K mOBEpXHOCTH YPOBHS CKAJIIPHOTO MOJISL.

Tema 4. AHAJIN3 BEKTOPHBIX 10JICH.

Omnpenenenue BekTopHoro mnois. uddepenunanbHoe ypaBHEHHE BEKTOPHBIX JIMHUUN
BEKTOPHOTO TMOJA. BekTopbl KacaTenbHOW, HOpMald, OWHOPMAIM W BEKTOP KpydeHUs
MPOCTPAHCTBEHHON KpuBOW. HaxoxaeHue eAMHMYHBIX BEKTOPOB KacaTelbHOW, HOpMAlIHU U
OMHOpPMaNM K TPOCTPAHCTBEHHBIM M IUIOCKUM KpHUBBIM. [IOBEpXHOCTHBI HMHTErpal M €ro
cBoiictBa. IIOTOK BEKTOpPHOrO MO 4Yepe3 MOBEPXHOCTh. JIMBEpreHIMs BEKTOPHOIO MOJIS.
Teopema Octporpanckoro-I'aycca. Jluneinblii uHTerpaqm u ero cBoiicTBa. Lupkymnsuus
BeKTOpHOro nojsi. Potop BektopHoro noins. Teopema Crokca. AuddepeHunanbabie onepaTopbl
BTOPOTO TMOpsiiKa B BEKTOpHOM aHanmm3e. Omeparop Jlammaca. Kmaccudukanuss BEeKTOPHBIX
noneii. ConeHouJanbHble, OTEHUUAIbHBIE U TapMOHHYeckue mods. [loTeHiman BEKTOPHOTO
HOJIS.

Tema 5. BekTOpHBIE U CKAJSIPHBbIE M0JISI B KPUBOJHHENHBIX KOOPAUHATAX.

OproroHanbHble KPUBOJUHEHHBIE KOOPAWHATHI, KOOPIUHATHBIC JTMHUHU, KOOPAMHATHBIC
MOBEPXHOCTU. YCIOBHE OPTOTOHAIBHOCTH KOOpAMHATHBIX OpToB. Koadduuumentsr Jlamo.
['panuent, nuBepreHys, poTop u omeparop Jlamaca B KpUBOJIMHEWHOW CHCTEME KOOpPIUHAT.
Cdepuyeckas 1 IUIUHAPUIECKAS] CUCTEMbI KOOPIUHAT.

Tema 6. TeH30pHbIE BeJIUYHHBI.

Addunnas koopauHaTHas cuctema. [IpeoOpazoBanue addurHOro 6a3mca. IlonsTHE
TeH3opa. [IpuMepsl TEH30pHBIX BenW4MH. BekTopHas anreOpa B MHAEKCHBIX OOO3HAYCHUSX.
HNuBapraHnTHOCTh. 3aKOH MpeoOpa3oBaHus KOOpAuHAT. Matpuisl npeoOpasoBanus. TeH3opHas
anreOpa. Omepanuu ¢ TEH30PHBIMH  BEIMYMHAMHU  (CIIOKEHUE, YMHOXXCHHE, CBEpTKa,
npeoOpazoBaHre K HOBoMY 0a3ucy). OmnpeneneHne KOOpAUHAT BEKTOpa MPH MEPEXo/ie K APYroi
cHCTeMe KOOPMHAT

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texymuii KOHTPOJIb TO JUCHUIUIMHE TMPOBOAMUTCS MYTEM KOHTPOJS IMOCEHaeMOCTH
JEKIMOHHBIX U MPaKTUYECKHX 3aHATHUH, TECTOB MO JICKIMOHHOMY MAaTepuaiy, BBINOJHEHUS
JOMAITHUX 3aJIaHWi 110 PEIICHUI0 3aja4, COCTABJICHHUS KOHCIEKTOB CaMOIOATOTOBKH K
MPAKTUYECKUM 3aHATHAM U (PUKcUpyeTcs B popMe KOHTPOJIBHON TOYKM HE MEHEE OJTHOTO pa3a B
cemectp. g yCHenmrHoro MPOXOXKACHHS TEKYIIEro KOHTPOJII HEOOXOIWMO BBHITIOJIHUTH BCE
KOHTpOJIbHbIE  3ajaHusA. lIpoBepka 3amaHuMil  OCyIIECTBIAETCS MpernojaBaTeleM WU
aBromatnuecku B cucteMe MOODLE.

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS NMPOMEKYTOYHOM aTTecTAlUH

3aueT B TpPEThEM CEMECTpe IMPOBOJAUTCS B MUCbMEHHOW (opme mo Ouneram. buier
COJIEP/KUT JIBa TEOPETUYECKUX BOIPOCAa W JIBa MPAKTUUYECKUX 3anaHus. IIpomgomkurenbHOCTH
3adeta 1,5 gaca.

IepBbIif Bompoc B KaXkaoM Ousere chopMyIUpoBaH AJsl MPOBEPKU CPOPMHUPOBAHHOCTH
uaaukatopa MUYK 1.1 xomnerennuu YK-1, Bropoit Bompoc — wunaukaropa MYK 1.3;
NpaKTUYEeCKHEe 3aJaHusl HAIMpaBJIECHbl HAa MPOBEPKY CHOPMUPOBAHHOCTH HABBIKOB BBITIOJIHEHUS
BEKTOPHBIX ONEpalrii, UCIONb3yEeMbIX MPH aHaJIN3€ CKaISAPHBIX U BeKTopHbIX mnoisel (MOIIK
1.1, MOIIK 1.2 u MOIIK 1.3 komnereniuu OITK-1).

IIpuMepHBIi nepedYeHb TEOPEeTHYECKUX BOIIPOCOB



Bompoc 1.
Bomnpoc 2.
Bompoc 3.

Bompoc 4.
Bompoc 5.
Bompoc 6.
Bomnpoc 7.
Bompoc 8.

Bompoc 9.

Bompoc 10.
Bonpoc 11.
Bompoc 12.

Bompoc 13.

Bompoc 14.
Bonpoc 15.

Bonpoc 16.

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

ITonsiTue ckansgpHoro noss. IloBepXxHOCTH M IMHUM YPOBHS CKAJIIPHOTO MOJIS.
IIpon3BoHas CKAIIPHOTO MOJIS 10 HAIIPABJIEHUIO.

I'pagueHT cKaIsipHOro NOJIS M €ro reoMeTpuueckas nurepnperanus. Ilpasuna
BBIYMCIICHHS TPAJUECHTA.

Hopmanb k oBEpXHOCTH YPOBHS CKAJIIPHOIO MOJIS.

ITonsiTue BeKTOpHOrO NOJIA. BEKTOpHBIE TMHUU BEKTOPHOTO TOJIA.
Juddepenunanbable ypaBHEHHS BEKTOPHBIX JTUHUNA BEKTOPHOTO TIOJIS.

[ToTOK BEKTOPHOTO NOJIS YEPE3 OBEPXHOCTD.

JluBepreHIus BEeKTOPHOTO 1oJis ¥ €€ pu3ndeckuid cMbIci. [IpaBuia BEIYUCICHUS
JMBEPreHIUH.

IToTOK BEKTOPHOIO 110JIs1 YEPE3 3aMKHYTYIO IOBEPXHOCTh. Teopema
Octporpaackoro-I'aycca.

Potop (Buxps) BekTopHOrO 1oJisi. [IpaBuiia BeluncieHus poropa.

Hupkynsius BekTopHoro nojs. Teopema CTokca.

Juddepennmanspupie onepanun BToporo nopsaka. Omneparop I'amuibrona, ero
cBoiicTBa. Oneparop Jlannaca.

Knaccugukarus BeKTOpHbIX nojei. [Ipu3Haku coleHONIaNbHbIX, TOTCHIUAIBHBIX,
BUXPEBBIX U FTAPMOHHYECKHUX IOJIEH.

[ToTeHIMan BEKTOPHOrO MOJIS.

OpToroHanbHble KPUBOJMHEWHBIE KOOPAUHATHI. Y CIIOBUE OPTOrOHAJILHOCTH
KOOPJMHATHBIX OPTOB KPUBOJMHEHHON CUCTEMBI KOOPAUHAT.

Koaddurnumentsr Jlama. Ilepexos ot qekapToBO# K KpUBOJIMHEHHOM CUCTEME
KOOpAWHAT (Ha mpuMepe CHEepUIeCKUX U MWINHAPUIECKUX KOOPAUHAT).
Addunnas cucrema koopauHat. [Ipeobpa3oanue addurHOrO Oa3mca.
Omnpenenenne TeH30pa B ah(GUHHOM MPOCTPAHCTBE.

Ten3opHas anredpa B €BKIUAOBBIX TPOCTPAHCTBAX.

VYpaBHeHHss MakcBeiia B TEH30PHOU 3aIIUCH.

IIpuMepbl NPAKTHYECKHX 32 aHMi
3ananue 1. [Ipeo6pasyiire grad (U +V)

3ananue 2. [Ipeobpasyiire grad (UV )

3ananue 3. [Ipeobpasyiite epaxenne div(Ua)

3ananue 4. [Ipeobpazyiite div( pa + qB)

3ananue 5. [IpeoOpasyiite rot (é + 5)

3ananue 6. [Ipeobpasyiite rot(Ua)

3ananue 7. J[lokaxure, uro grad (diva)=V-(V,a)

3anganue 8. JlokaxkuTe, 4TO div(roté) =V. [V, ﬁ]

Bananue 9. Jlokaxure, uro rot(rotd) = grad (diva)—Ad

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

3ananue 11. fokaxwure, uro rot ( gradU ) =VxVU

3amanue 12. Jlokaxxure, 410 div(Ué) =da-gradU +Udiva

KoMmnerenuus

Wnukatop Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

KOMIICTCHIIMHU

HEC3a4CT 3a4€CT

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




YK1

Cnocoben
OCYIIIECTBIISATh
MIOUCK, KPUTUIECKUIT
aQHAJIU3 U CUHTE3
uHpopmanuu,
MPUMCHSITh
CHCTEMHBIN TIOIXOT
JUTSL PEIICHUS

NYK 1.1
Ocy1iecTBisieT
ITOMCK
uHpopmanuu,
HEOOXOIMMOM JIJIs
pEIICHUS 3a1a4

OOy4Jaromuiicst UCIIbI-
TBHIBACT 3aTPYJHEHUS B
OIpEJIEIICHUU BH1A
noJisi pU3N4ECcKOil Be-
JIUYMHBI U OIIpeese-
HUHU UH(OPMATUBHBIX
XapaKTEPUCTHUK I1OJIEH
CKaJISIPHBIX U BEKTOP-
HBIX BEJIMYHH;

OOyuarommuiics J1erKo
OpPUCHTHUPYETCS B
MHOT000pa3uy METOI0B
BBIYUCIICHUS IOTOKA U
UPKYJISALIHAN BEKTOPHOTO
TOJIS;

NPUMEHSIET 3TH 3HAHUS
IIPU PEIICHUN
MMOCTaBJICHHOM 3a1auM;

MOCTaBJIEHHBIX WCIBITBIBACT 3aTPYA- | MOXKET OILICHUTD
3a1a4 HEHHsI B BEIOOpE TPYAOEMKOCTh
METO/Ia BBIYMCIICHHUSI | UCIIOJIb30BAHUS U BHIOpATh
MOTOKA WJIU LIUPKY- ONTUMAIIBHBINA CIIOCO0
JISIUUU BEKTOPHOTO pellIeHus TOCTaBIEHHOM
TIOJISL JTH HE MOYKET 3aj1auu;
OIICHUTH 2P (HEKTUB- BBIOMPAET CUCTEMY
HOCTh METO/Ia B 3aBU- | KOOPJHMHAT B 3aBUCHMOCTHU
CUMOCTH OT yCIIOBUSL | OT BH/Ia TOBEPXHOCTU U
3aJauu; BEKTOPHOTO TOJIS
WCIIBITHIBACT 3aTPY/.I-
HEHHUsI B BEIOOpE CHC-
TEMBbI KOOPJIUHAT IS
aHaM3a XapaKTepHc-
THUK BEKTOPHOT'O MOJIs
NYK 14 OOyuaromuiics ucnel- | OGyyarouuiics
Cunresupyer THIBA€T 3aTPYIHEHUS B | ONpenessieT
HOBOE COJICpP)KAaHHUE | ONPENEICHNH Xapak- | XapaKTePUCTUKU
u peiekcuBHO TEPUCTUK CKAIIAPHBIX | CKAISAPHBIX U BEKTOPHBIX
UHTEPIPETHPYET Y BEKTOPHBIX MOJIeH TMI0JICH ¥ Ha OCHOBE
pe3yibTaThl u/un B K1accupuka- | aHanu3a MoJydeHHbIX
aHanm3a [IUY CKAJISIPHBIX H BEJIMYMH Kiaccuuiumpyer
BEKTOPHBIX MOJIEH Ha | MOJIS CKAISIPHBIX U
OCHOBE aHAJIN3a BEKTOPHBIX BEITMUNH
MOJTyYEHHBIX BEJIMYUH
OIIK-1 HNOIIK 1.1 OOyuaromuiicst He OOyuaromuiics Biajgeer

CnocoOeH npume-
HSTb €CTECTBEHHO-
Hay4HbIE U OOIIEHH-
JKEHEPHBIEC 3HAHMSI,
METO/Ibl MaTeMaTH-
YEeCKOIro aHaJIN3a U
MOJIEJTUPOBAHUS B
WH)KEHEPHOU JiesiTe-
JIbHOCTH, CBSI3aHHOM
¢ GOTOHHBIMHU TEX-
HOJIOTHSIMU 00pa-
60TKH HHpOpMAITUH,
MPOEKTUPOBAHHUEM,
KOHCTPYMPOBaHUEM
U TEXHOJIOTUAMU

[Ipumensier 3HaHUS
MaTE€MaTUKH B
WHKEHEPHOU
MpaKTUKE NpH
MOJEIIMPOBAHNH

BJIa/ICET HAaBbIKAMU
BBIYUCIICHUI
XapaKTEPUCTUK
CKaJISIPHBIX U
BEKTOPHBIX I10OJIEH,
HCIIBITBIBAET
3aTpyJHEHUS PU
aHaJIN3€ CKAJIIPHBIX U
BEKTOPHBIX MOJEN

HaBBIKAMH BBIUHMCICHUMN
XapaKTEPUCTUK
CKaQJISIPHBIX U BEKTOPHBIX
IOJIEH, aHalIM3a
CKQJISIPHBIX U BEKTOPHBIX
moJIek




MIPOU3BOJICTBA
JIa3epHON TEXHUKHU

Pe3ynbratrhl 3auera onpeaenstoTcs OLEHKAMU «3a4TEHO» WIH «HE 3a4TEHOY.

Jliis jomycKa K TeOpeTHUECKOMY 3au€Ty HEOOXOUMO BBIIOJIIHUTH CIIEIYIOLINE YCIOBHUSA:

1. npenoctaBnsaTh Ha MNPOBEPKY IPENOJABATENI0 KOHCIEKThl CAaMOIOAIOTOBKH K
IPAaKTUYECKUM 3aHATUAM;

2. BOBpeMs (coriacHO rpauka) BBIIOJIHUTH BCE MPAKTHUECKUE 3alaHUs U MOIYYUTh 3a
Hux He Hmke 70% B cucteme MOODLE;

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

Jns monmydeHHus OLEHKH "3ayTeHo" HeoOXOAMMO OTBETHTh Ha BONPOCH Owiera u
BBITNIOJIHUTD [TPAKTUUECKHUE 3a/1aHUS C OLIEHKOM He HUXe "YI0BJIETBOPUTENBHO" .

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHue

a) DIEeKTPOHHbIE YyuYeOHbIE KYypChl MO JUCHUIUIMHE B JJIEKTPOHHOM YHHBEPCUTETE
«Moodlex:
—  «BexTopHblii u TeH30pHBIH aHanu3. Jlekuuu 2 kypc (POD.5.C.1 cem.)»,
https://moodle.tsu.ru/course/view.php?id=35534
—  «BexropHnblii u TeH30pHbIHM aHanu3. [lpaktukym (POD.5.C.1 cem.)»,
https://moodle.tsu.ru/course/view.php?id=35535
0) OlieHOYHBIE MaTepHalibl TEKYHIEr0 KOHTPOJIS M MPOMEKYTOYHOW aTTECTAllUU IO
JUCIUIINHE.
B) [lman mnpakTHyecKUX 3aHATHH MO JUCHUIUIMHE, pa3MEUICHHbIE B SJIEKTPOHHOM
yueOHOM Kypce «BekTtopHblil 1 TeH30pHbIN aHanu3. [Ipaktukym (POD.5.C.1 cem.)».
r) MeToauyeckue yKaszaHHs [0 OpPraHM3alMM CaMOCTOSTEILHONW pabOThl CTYACHTOB,
pa3MelIeHHbIE B 3JIEKTPOHHBIX YU4E€OHBIX Kypcax «BeKkTopHbI M TeH30pHBIM aHanu3. Jlekuuu 2
kypc (POD.b.C.1 cem.)» u «BekTopHslii u Ten3opHblid aHanu3. [Ipaktukym (POD.B.C.1 cem.)».

12. Mlepeuyens y4ueOHOii TUTEpaTYyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:
—  O@uxrenronsll, I'. M. Kypc auddepeHunanbHOro 1 MHTErpaabHOro UcyuciaeHus. B 3-x TT.:

yueOHUK s By30B: B 3 Tomax / I. M. ®uxrtenromnbn. — 12-e m3a., crep. — CaHKT-
[TerepOypr: Jlanb, [6. 1.]. — Tom 3 — 2021. — 656 c. — ISBN 978-5-8114-8779-0. —
Texkct: snextpoHHbIN// Jlanb:  anekTpoHHO-OmOmmoreunas cucrema. —  URL:

https://e.lanbook.com/book/180824 (nara obpamienus: 11.03.2022). — Pexwum gocrtyma: s
aBTOPH3. M1OJIb30BATENCH.

—  Kemnep, Y. D. Tenzopuoe ucuucnenue: yaedOHoe nocobue / M. 3. Kemrep. — Cankr-
[TerepOypr: Jlanp, 2021. — 176 c¢. — ISBN 978-5-8114-1352-2. — TeKcT : 2eKTPOHHBIH //
Jlanp : anexTpoHHO-OMONMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/168427
(mata obpamenus: 11.03.2022). — Pesxxum qoctyna: Ast aBTOPU3. OIb30BaTENCH.

— Topmau, b. A. TensopHas anreOpa U TEeH30pHbII aHanu3 : yyeOHoe mocobue / b. A.
['opnau. — Canxrt-IlerepOypr: Jlanp, 2021. — 160 c. — ISBN 978-5-8114-1834-3. —
Texct: snextpoHHbI// Jlanb:  »nekTpoHHO-OmOmmoreunas cucrema. —  URL:
https://e.lanbook.com/book/168731 (nara obpamenus: 11.03.2022). — Pexxum goctymna: mist
aBTOPH3. NIOJIb30BATEIICH.

— Munocues, B. b. Kypc Matematuku s TEXHHYECKUX BBICHIMX YUEOHBIX 3aBe/ICHHI:
yuebHoe mocobue / B. b. Munocues, B. A. JlsxoBckuii, A. U. MapTbiHeHKO. — 2-€ U3,




uctp. — Cankr-IletepOypr: Jlans, 2021 — YacTp 2: OyHKIMN HECKOIBKUX NMEPEMEHHBIX.
Wnrterpansuoe ucuncinenue. Teopus mons — 2021. — 432 ¢. — ISBN 978-5-8114-1559-
5.— Texkcr: osnextponHHsblii / Jlanb: snekrponHo-OMOIMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/168571 (mara obpamenus: 12.03.2022). — Pexxum gocryma: st
aBTOPU3. II0JI30BATEIICH.

0) IOTIOJTHUTEIbHAS JTUTEPATYpA:
Annpees, B. K. Marematnyeckue MOJENIM MEXaHUKH CIUIONIHBIX Cpeid: yaeOHoe mocooue /
B. K. Anapee. — Cankr-IletepOypr: Jlans, 2021. — 240 c. — ISBN 978-5-8114-1998-
2. — Texkcr: osnextponHsblii / Jlanb: snekrponHo-OMOIMOoTeyHast cuctema. — URL:
https://e.lanbook.com/book/168854 (nara oopamenus: 11.03.2022). — Pexxum moctyma: mis
aBTOPU3. MOJIb30BATENCH.
Kpacnos M.JI., KuceneB A.1., Makapenko I'.J1. Bekropublii aHanu3: 3ajaun ¥ IpUMEPHI C
noapoousMu pemenusmu. — M.: Enutopuan YPCC. 2011. — 155 c.
[Tpomkun, C.C. Matematuka ansi pemieHus GU3MYECKUX 3a7ad. [DJIEKTPOHHBINA pecypc]:
VYyeOubie nocobust — DnektpoH. naH. — CII16.: Jlans, 2014. — 384 c. — Pexum gocrymna:
http://e.lanbook.com/book/53688 — 3ar1. ¢ sxpana.
[TaBnoBckuii, B. A. BeruucnurenbHasi ruijpoAMHaMuKa. TeopeTHueckrue OCHOBBI : yuyeOHOe
nocobue st By30B / B. A. IlaBnosckuid, [[. B. Hukymenko. — 2-e usn., crep. — CaHKT-
[TerepOypr: Jlanb, 2021. — 368 ¢. — ISBN 978-5-8114-7054-9. — TekcT : 351eKTpOHHBIH //
Jlanb: anekrponHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/154392
(mata oopamenus: 11.03.2022). — Pexxum moctyna: st aBTOPU3. TIOJIB30BATEIICH.

B) pecypcbl cetu HTepHET:
OTKPBIThIE OHJIAITH-KYPCHI;
Manpimies AWM., MakcumoBa ['"M. OcCHOBbI BEKTOPHOTO M TEH30PHOIO aHaIM3a s
¢u3uKoB. DNEeKTpoHHOE y4deOHO-MeToaumueckoe mocobme. - Hwknuit  Hosropon:
Hwxeropoackuii TOCYHUBEPCUTET, 2012. - 101 C.- Pexum JIOCTYyIIa:
http://window.edu.ru/resource/324/79324/files/VTA4phys.pdf — 3ara. ¢ skpana.
MesxayHapoiHbIi Hay4HO-00pa3oBareabHbIi cailT EqWorld -
http://eqworld.ipmnet.ru/ru/library/mathematics.htm;
LIUTM "Dkcnonenta https://exponenta.ru.

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTUI

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE!
Microsoft Office 2010 Russian Academic Open, Microsoft Windows Professional 7
Academic Open (JIutienzus Ne47729022 ot 26.11.2010)
[MTaket mporpammuoro obecrieuenust MathWorks MATLAB Education (/lorosop moctaBku
Ne7193 ot 14.10.2015).
Dr.Web Desktop Security Suite (Torosop moctaBku Ne1095 ot 21.10.2020);
nyoaMYHO ToCTymHbIe 00maunbie TexHonoruu (Google Docs, SIHAEKC AKCK).

6) I/IH(I)OpMaI_II/IOHHBIe CIIPaBOYHBIC CUCTCMBI:
OnekTpoHHbIH Katanor Hayuynoit 6ubmuorexku TI'Y —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
OnektpoHHas 6ubanoreka (penosutopuii) TI'Y —
http://vital.lib.tsu.ru/vital/access/manager/Index
OBC Jlauns — http://e.lanbook.com/

OopazoBarenbHas miardopma FOpaiit — https://urait.ru/



http://eqworld.ipmnet.ru/ru/library/mathematics.htm
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
https://urait.ru/
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14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

AynuTopuH Ui IPOBEICHUS 3aHATUH JIEKIIMOHHOTO THIIA.

Aynuropuu Ui TIPOBENCHHUS 3aHATHH CEMHMHApCKOTO THIA, WHIUBUAYAIbHBIX H
IPYNIIOBBIX KOHCYIBTAUH, TEKYIIETO KOHTPOJIS M IPOMEKYTOYHOM aTTeCTaIUH.

Aynuropun Il TPOBEACHMS] 3aHATUN JIGKIIMOHHOTO W CEMUHApCKOro THUIIA
UH/IMBUIYAIIbHBIX W TPYNIOBBIX KOHCYJIBTAIlM, TEKYIIErO KOHTPOJS U MPOMEKYTOUHOU
aTTECTAIlMy B cMeaHHOM dopmate («AKTpy»).

[Tomerienust Iss CaMOCTOSITENFHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHON TEXHUKOH U
JOCTYNIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CITPABOYHBIM CUCTEMaM.

15. Uudopmanusi o pazpadboTunkax

BbproxanoBa Banentnna BmamumMupoBHA, NOIEHT, KaHA. (U3.-MaT. HAyK, JOUEHT Kad.
ONTHUKO-3JIEKTPOHHBIX CUCTEM U JUCTAHIMOHHOTO 30HANPOBAHUS
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