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|. AHHOTAIIMA
1. HammeHOBaHUe TMCUMILVIMHBI B COOTBETCTBHH € Y4eOHBIM IIJIAHOM

BekTopHbIl 1 TEH30pHBIN aHAIU3

2. IIe.m; H 3aJJa4Yi JUCIIUITIJINHbI

Ile1b10 OCBOCHYS AUCHUTLUINHBI SBIISICTCS:
dbopMHpOBaHKE ¥ Pa3BUTHE y OOYJAIONIUXCS KOMIIETEHIIMI B 00JIACTH BEKTOPHOTO U
TEH30PHOTO aHAJIN3a U €TO TPUJIOKEHUHN K (PU3MIECKUM 1 TEXHUYECKUM 3a1a9aM.

3az[aan1/1 OCBOCHUS JUCLIATIINHBI ABJISIFOTCS.

® OCBOCHME OCHOBHBIX MOHSTHUM H H,Z[eﬁ, JCKamux B OCHOBE COBPCMCHHOIO
TCH30PHOI'O aHAJIN3a,

® OBJIaJICHUC HABBIKAMH W IIpUCMAaMM PCIICHHA 3ada4 B o0acTn COBpGMeHHOI}JI
CI)I/I3I/IKI/I, CBA3AHHBIX C UCIIOJIb30BAHHUEM BCKTOPHOI'O MU TCH30PHOI'O NMCUMUCIICHUA.

3. Mecro aucuumimebl B cTpykrype OOII

JucturmmHa «BeKTopHBI M TEH30pHBINA aHaIM3» BXOIUT B 0a30BYIO 4acTh
y4eOHOTO IJIaHa.

JlucumriHa «BEKTOPHBIN M TEH30PHBIM aHAJIN3» OCHOBBIBACTCSI HA 3HAHUSX
CTYJIEHTOB B 00JIACTM MaTeMaTW4eCKOro aHaiu3a U JUHEHHOM amreOpbl. [Ipu3Bana
copMHUpOBaTh y CTy/IE€HTAa COBPEMEHHOE IMPEACTABICHUE O BEKTOPHBIX U TEH30PHBIX
ONMUCAaHUAX (U3MUYECKUX BEJIMYMH M TEOMETPUYECKUX METO/aX MaTeMaTHYeCKOU
¢u3uky. JlaHHas NUCLMIUIMHA TECHO CBSI3aHA CO BCEMH pasliellaMH TeOpeTHYECKON
bu3uku, a TaKKe JUCUUIUIMHAMH, TOCBSILEHHBIMM  METOJaM  OIMCAaHUs
KOHJICHCUPOBAaHHOM CPEJIBI.

«BeKTOpHBII U TEH30pHBIM aHaU3» (POPMHUPYET y CTYIEHTa KOMIIETEHIUH,
KOTOpble OyIyT B JajbHEHIIEM HCHOIb30BaThCs MPU OCBOCHUM AMCUUILIMH OJIOKa
«Teopernueckast ¢u3uKa» U 00S3aTENBHBIX JUCLHUIUIMH E€CTECTBEHHOHAYYHOTO
MOJTYJIS.

4. O0masi Tpy10eMKOCTh TUCHMILTHHBI. 2 3a4eTHBIC SUHUIIBI, /2 aKaJIeMUYECKHIX
Yaca, B TOM 4YKcJjie KOHTAaKTHasi padoTa: ek 18 yacoB, mpaktuueckue 3aHstust 18
YacoB; CAMOCTOSITeIbHAS padoTa: 36 Jacos.

B yde6noMm miane 2014 r.H. 00beM IMCHMIUVIMHBI: 2 3a4€THBIX EAUHUII, /2
aKaJeMUYECKHX Yaca, B TOM YHCJe KOHTAKTHasi padora: nekiwm 19 dYacos,
npakTHyeckye 3ausaTus 19 yacoB; camocrosiTesibHas padora: 34 yaca.



5. Ilepeyensn

IVIAHMPYEMBIX  Pe3yJIbTATOB

OﬁyquI/Iﬂ nmo JaumcuuininHe,

COOTHECEHHBIX C IIAHUPYEMBbIMHU Pe3yJbTATAMH OCBOEHHMSI 00pa30BaTe/IbHOM

MPOrpaMMmbl

IL1aHupyemble pe3yabTaThl
O0CBOEHHS 00pa30BaTeIbHOM

Ilnanupyemble pe3yJabTaThbl 00y4eHHS 110

MPOrpamMMmblI
AUCHHUILINHE

(¢popmupyembie

KOMIIETEHIIUHN)
OIIK 2: Baanerb: He penycMOTpPEHO.
CIOCOOHOCTh HMCIIOJIL30BATh B
npodecCUOHATTLHON YMerb: IPUMEHATh METOJbI BEKTOPHOTO U TEH30P-
JEeSITENbHOCTU 0a30BbIC | HOTO aHaNIM3a NPHU PEIIEHUU MPOQPECCHOHATBHBIX

3HaHUA CI)YHII&MCHTEUIBHBIX

pa3aciioB MaT€MaTHuKU,
co3aaBaTb MAaTCMAaTHYCCKUC
MOJCIIN THITIOBBIX

poheCCHOHATBHBIX 3aJlad U
MHTEPIIPETUPOBATH

MOJTy4YEHHBIC PE3YJbTaThl C
TpaHUI]
HUMOCTH MOJIeIeH

Y4ETOM IIpUMeE-

3aaay.

3HaTh: Q)YHﬂaMGHTaJIBHBIC pPa3aciibl BCKTOPHOTO U

TCH30PHOI'O aHaJI1u3a, H€06XOIII/IMI>IG JIIA

OCYHICCTBJICHUA HaquO-HCCHeHOBaTGHBCKOﬁ )51

HaquO-HHHOBaHHOHHOﬁ ACATCIIBHOCTH.

6. ®opMa npoMeKyTOUYHOI aTTecTanuu 3a4et (3 cemectp).

B yuebnom mnmane 2014 r.H. ¢dopmMa NPOMEKYTOUHOH aTTECTAUMM - 3a4eT

(4 cemectp).

7. SI3bIK MpenogaBaHusi - PyCCKUM.




Il. Conepxanmne AUCHUINIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM C YKa3aHUEM
OTBEJICHHOI0 HA HHUX KOJIMYECTBA AKAJAEMHMYECKMX 4YacOB W BHIOB YYeOHBIX
3aHATHI

1. It cTyAeHTOB 04HOI (pOpMBbI 00ydeHU S

KoutakTHas
pabora (Jac.)

Vuebnas ImporpamMma — HAUMEHOBAHUEC pa3aCiIOB U TEM

Bcero (uac.)

3aHATUA
CaMocTosTenbHas
pabota (gac.)

Jlexmun
[IpakTnueckue

S
N
N
»

Tema 1. Di1eMeHTBI BEKTOPHOM aJredpbl

Obuiee onpenenenue BekTopa. CKansipHOe IPOU3BEACHUE.
MeTtpudeckuii TeH30p. B3anmusrii 6aszuc. Ko- u koHTpa-
BapHaHTHBIC KOMIIOHEHTHI. PeryiisipHble KpUBOJIMHENHBIE
koopauHatsl. KoopauHaTHbIE JINHUU U IOBEPXHOCTH.
Koadpurmentst Jlam3. OpToroHaIbHBIE KOOPIUHATHIL.
®dusnyeckue KOMIIOHEHTBI BEKTOPOB. [Ipumep: ckopocTs B
KPUBOJIMHENHON CUCTEME KOOPINHAT.

Cumson JleBu-Husutel. BektropHoe npoussenenue. Cmerian-
HOE ITpou3BeeHUE. J[BOTHOE BEKTOPHOE IIPOU3BEICHUE.
Beruucnenue o0bemMa, HOCTPOSHHOTO Ha 331aHHBIX BEKTOPAX.
ITpumep. 3ona bpusitosna — suelika Burnepa-3eiitua B
00paTHOM IPOCTPAHCTBE.

[ToBopoT u uHBepcUs. AKcuaabHbIE U MOISPHBIE BEKTOPHI.
[Tpumep: HANPSYKEHHOCTh AIEKTPUUYECKOTO TOJISI U HAlps-

KCHHOCTHh MarHuTHOT'O ITOJIA.

Tema 2. OcHOBBI BEKTOPHOI0 aHAJIU3A 16 4 4 8
Bexmopnvie u ckansapuule nons. IlpoussBognas no
HanpasJyieHu0. JInHum ypoBHs. ['pagueHT cKaasspHOro moJis.
Oneparop ['amunpToHa. J[MBEpreHINs BEKTOPHOTO MOJIS.
Teopema Octporpanckoro-I'aycca. PoTop BEKTOpHOTO 1oJIs.
Teopema Ctokca. ®opmyna ['puna. Oneparop Jlamnaca.
[TepBas u Bropas popmyssl ['puna. Teopema ['enbmrosnblia.
IIpumep: ypaBHeHHss MakcBeia. BeKTOpHBIN NOTEHIHAIL.
Hupepenyuanvrvie onepayuu 6 KpusoIUHEUHOU cucmeme
KoOpOuHam. JNEeMEHT JUIMHBI, TIIoaau 1 oobema. I'paueHr.

KOBapI/IaHTHaSI IMponu3BOaAHAA. I[I/IBepl“CHLII/ISI. CHUMBOJIBI

Kpucroddens neproro u Broporo pona. Oneparop Jlamnaca.




BektopHoe nmpousBeieHue B KPUBOJIUHENHON CUCTEME
koopauHar. Porop.

IIpumep: yckopeHue, BTopoi 3akoH Hpr0TOHA B KpHUBO-
JIMHEHNHBIX KOOpAMHATAX, ypaBHEHUE Jlarpan:ka BTOpOro

pona.

Tema 3. Tenzopuas anreopa

MHuoxectBa u Tononorusi. Kaptel u atnac. ['naakas
crpykrypa. uddepennmpyemoe Muorooopasue. CkanspHas
¢ynkuus Ha MHOTOOOpa3uu. BekropHoe mose Ha
MHOT000pa3uu. ConpspkeHHOE MpocTpaHCcTBo. 1-popma.
Ornpenenenne Tenzopa. Onepaiuu HajJ TEH30paMU: CBEPTKa,
TEH30pHOE YMHOXEHUE, CHAMMETPUPOBAHKE, aJIbTEPHUPO-
Banue. KococummeTpuyHbIi TEH30P.

[Tpumepst. U30TpomnHbie TeH30pHI. [IeBuaTop, mapoBoit
TeH30p. COOCTBEHHbIE 3HAUEHUS U BEKTOPHI TeH30pa. TeHop
nedopmarnuu. 3akoH ['yka. MuBapuantsl Ten3opa. TensopHas
MMOBEPXHOCTb.

Huddepennmansapie popmer u monuekTopsl. Auddepen-
uanbHas popmMa MakCHMalTbHOU creneHu. OTHOCHTEIhHBIN

teH3op. Oneparop Xomxa (X0mKeBCKast 1yalbHOCTb).

24

12

Tema 4. TeHn3opHbIil aHATH3

Bremnss npousBoaHas nuddepeHnuanbHoi Gopmsl,
CBOWCTBA BHELIHEW MPON3BOIHON. 3aMKHYThIE U TOUYHbIE
muddepenumansubie hopmbl. Jlemma Ilyankape.

®opma oobema. JuddepenHnnanbHble ornepaTopbl BEKTOPHOTO
aHayM3a (IUBEPreHIINs, JIATIAaCHaH, POTOP) Ha S3bIKE
BHelIHero nuddepenupoBanusi. OCHOBHBIE TOX/IECTBA
BEKTOPHOI'0 aHAJIN3a KakK CJE/ICTBUS CBOMCTB BHELIHETO
muddepeHnmana.

[Tpumep. YpaBHEHHS JIEKTPOAMHAMUKHI HA S3bIKE

Qg depeHIanbHbIX HopM.

Wnterpan ot nuddepennuansHoit popmbl. OOmias
uHTerpanbHas popmyna Crokca. Teopema ["aycca o
nusepreHuu. @opmyiel I'puna, Octporpaackoro-I'aycca u

Crokca kak yacTHbIe ciiydan oOuieit popmyssl CTokca.

22

10

uToro

72

18

18

36




I1l. IlepeyeHp y4eOHO-METOAMYECKOr0 OOecHmeYeHUsi VI CaMOCTOSTEIbLHOMN
padoTHI 00y4aOUIUXCH MO TUCHUILINHE

— MemoouyecKue peKoMeHOayuy no Op2anu3ayuy camocmoamensbHol pabomsl —
npuMepbl 6ONPOCOB U 3a0a4 K 3a4emy.

— npuMepbl paciemHo-epapuyeckux pabom.

IV. ®oHa 0LleHOYHBIX CPEICTB sl MPOBEIeHUS MPOMEKYTOYHOM ATTEeCTAIMU
o0y4yaromuxcsi Mo JUCUMILIHHE

dopma npoeedeHusa 3auema: CTYNCHTBI, OCBOMBIIME IIpPOrpaMMy Kypca
«BEKTOpHBIA ¥ TEH30PHBIM aHaJIU3»
CEMECTPOBOM UM  IMOJYCEMECTPOBOM  PEUTUHIOBOM
[TonoxeHuss 0 pEeUTUHTOBOW CHUCTEME OOYYEHHUsI M OIICHKM KadecTBa y4eOHOM

pabotsl ctynenToB TBI'Y (mpotokon Ne5 ot 31 oktsiopst 2017 r.).

MOI'yT IIOJY4YUTb 3a4YCT II0 HTOI'aM
aTTeCTaiumn COTrJIaCHO

Ecmu ycmoBust «llosokeHuss 0 PEUTHUHTOBOM CHCTEME ...» HE BBINIOJHEHBI, TO
3a4yeT caaeTcs corsacHo I1ookeHus: 0 MpoMeXyTOYHOM aTTecTaluy (3K3aMeHax U

3auerax) ctyaeHToB TBI'Y (mpotokos Ne5 ot 31 okTsi6ps 2017 1.).

1. TunoBble KOHTPOJbHBbIE 3aJaHMsA [JIA TMPOBEPKH YPOBHA copMu-
poBanHocTH  kommerenmum  OIIK-2:  crmocoOGHOCTH  MCMONIB30BaTh B
npoeCCUOHATILHOMN JESITENbHOCT 0a30Bbie 3HAHMS (YHIAMEHTAIBHBIX PA3JICIIOB
MaTeMaTHKH, CO3/[aBaTh MAaTEMAaTUYECKUE MOJIEIU THUIOBBIX MPO(EeCCHOHATBHBIX
3aad W MHTEPIPETAPOBATh TOJYYCHHBIC pE3yJbTaThl C YYETOM TPaHUIL

IIPUMEHUMOCTH MOJIETIEN

Jran
¢opmupoBanus

KOMIICETCHIIMH, B

Tumnosbie KOHTPOJbHbIC 3a1aHUS

JJIS1 OLleHKM 3HAHUH, YMEeHUid,

IToxa3zaTesin M KpUTEPHUU OLIEHUBAHUS

KOTOPOM KOMIIETeHI[UH, IIKAJIA OLleHNBAHUS
HABBbIKOB
Y4acTBYyeT
JUCUHMIITIMHA
HaYaJbHBIH 3aoanusa ona nposepxu Buvicoxuii Cpeonuii Huskuii
chopmuposannocmu ymeHuii: ypoeeHs yposens yposens
(3 6anna no (2 6anna no (1 6ann no
Kaxcoomy Kaxcoomy Kaxscoomy
Kpumepuio) Kpumepuio) Kpumepuio)
Joxkasate Toxxnectso Jlarpanxa Mozxer Moxer Mozxer
ac ad 3aIcaTh 3ammcaTh 3aImcarth
[a X b] [C xd ] = BBIP@KECHHUE BBIPQKCHHUE BEIpOKEHUE JUIS
bc bd TSt JUTst BEKTOPHOTO U
BEKTOPHOTO 1 BEKTOPHOI'O U CKaJIsIpHOT'O




CKaJIIpHOTO CKaJSIpHOTO MIPOU3BEACHUIL.
npousBeAeHu | mpousBenaeHuid | Mmeer
. YBepeHHo . YBepeHHO [IpeCTaBIECHNE
UCTIONB3YyeT UCTIONIB3YET 0 CHMBOJAx
CHUMBOJIBI CHUMBOJIBI JleBu-HYusura
JleBu-UuBura | JleBu-HuBura | 1Is 3amucu
JUIS 3aIHCH JUIS 3alUCH BEKTOPHOTO
BEKTOPHOTO BEKTOPHOI'O MIPOU3BEACHUS.
npousBefeHus | npousBeaeHus | IIposoxut
. IIpoBogur . IIpoBogur pacyeTsl ¢
pacdeTsl. JIOKa3aTeIbCTB | OMIMOKAMHU.
oc
HEKOTOPBIMHU
HEJI09YeTaMu.
B HEKOTOPOM 6asuce TEH30P T Crocoben Criocoben Criocoben
0 3aIMcaTh 3amucaTh 3aIcaTh CBSI3b
THIIA UMeEeT KOOPJIWHATHI | CBSI3b MEKIY CBSI3b MEXIY MEXTy KO- U
KO- ¥ KOHTpa KO- U KOHTpa KOHTpa
1 3 BapUAHTHBIMHU | BAPUAHTHBIMU | BapUaHTHBIMU
(Tij ) = 2 1) MeTpuyecKui | kommoneHTaM | KOMIOHEHTaM | KOMIOHEHTAMH.
u. Ucnons3yer | u. Ucnons3yer | Mcnonb3yer
TCH30p uMeeT KOOPAHUHATHI | nappoe B JIAHHOE B JIAHHOE B
2 1 5 YCIIOBUH YCIIOBHHA YCIIOBHH
(gij ) - 1 3 Haiiu BBIpayKCHHUE BBIPayKCHHUE BBIPayKCHHUE IS
TSt UL METPHIECKOTO
KOOPJIMHATBI TEH30POB (T I ) M | METPHYECKOTO | METPHYECKOTO | TEH30pa H
10 TeH30pa U TeH30pa U MIPOBOJIUT
( i ) ' HPOBOJIUT MIPOBOJUT HEOOXO/IUMBIC
HEOOXOIUMBIE | HEOOXOAMMBIE | BBIYUCICHUS C
BBIYHCIICHUS. BBIYHCIICHHS. HeJloYeTaMu.
[onyuaer [onyuaer [onyuaer
MIPaBUIIBHOE MPaBUIBLHOE HEBEPHBIN
perienue. pelieHue ¢ OTBET.
HEKOTOPBIMHU
HE/I0YeTaMH.
3aoanusa ona nposepxu Buvicoxuii Cpeonuii Huskuii
cpopmuposannocmu 3nanuii: yposens (3 yposens (2 yposens (1
banna no banna no oann no
Kaxcoomy Kaxcoomy Kaxcoomy
Kpumepuio) Kpumepuio) Kpumepuio)
Chopmymupyiite U 3anduiTe | 3Haer 3anucbiBaeT 3anucbBaeT
MaTeMaTHYecKyIo (opMyInpoBKy (OpPMYIHPOBK | MaTeMaTHYECK | MAaTEeMaTHYECKO
teopemsl OcTporpanackoro-I'aycca. y TEOpeMBbI 0€ BBIp2)KEHHE | € BEIpaKeHUE
[IpuBectu npumep U3 GUNKH. Octporpancko | I TEOPEMBI | JJIs TEOPEMBI
ro-I'aycca. Octporpazacko | Octporpaackor
3anuceiBaeT ro-T'aycca. o-I'aycca. He
ee. [lIonumaer | Ilyraercs B 3HAET O
¢usngeckoe (hopMyIHPOBK | PH3MUECKOM
CoJIepXKaHue. en (cMBICTIOBOM)
¢dusnyecKoM COJICpIKaHNU.




cogepkanuu. | Ilyraercs B
(hopmyHpoBKe.
Jaifte onpenieneHre AUBEPTEeHITNN 3HaeT u 3HaeT u C HemoueTamMu
BEKTOPHOTO TIOJIS ¥ 3aIHUIINTE MIPaBUIBHO MIPaBUIBHO ¢dopmynmupyeT
BEIpa)XKEHHUE B CITydae MPOU3BOIEHON 3aIUCHIBACT 3aIUCHIBACT oTpeneieHne
(HO mOIyCTHMOIi) KPUBOJIMHEHHOM BBIPAYKEHUE BBIPAKEHUE JIUBEPTEeHLUN.
CUCTEeMe KOOPIMHAT. TUTs TUTs 3HaeT TONBKO
JUBEPreHIMM | AMBEPTEeHIMH | 3aIHCh B
B 0011IEM TOJIBKO B JIEKapTOBBIX
ciryJae. YaCTHOM KOOpAUHATaxX.
ciyuae
JIEKapTOBOM
CHCTEMBI
KOOpAWHAT.

V. IlepevyeHb OCHOBHOM M JIOTIOJTHUTEILHON YUeOHOI JIUTepPaTypbl, HEO0OX0AUMON
JJIS1 OCBOCHMSI TUCHUILIMHbI
a) OCHOBHas IUTEparypa:

1. Kounn H. E. BekTtopHoe ucUHMCleHHE W Hauyaja TEH30PHOTO HCUYHUCIICHUS.
DIIEKTPOHHBIN pecypc. Pexum
http://biblioclub.ru/index.php?page=book&id=105572&sr=1

2. Hosuxon C.I1., TaitmanoB U.A. CoBpeMeHHbIE TEOMETPHUECKUE CTPYKTYPHI U
nonsa. M.: MIHTHMO, 2005, 584 c. - DnexkTpoHHbIN pecypce. - Pexxum gocrtymna:
http://biblioclub.ru/index.php?page=book&id=61810&sr=1

JIOCTYyTIA:

0) JlomomHUTEbHBIC HICTOYHHKH

1. Kemnep W.D. Tenszopnoe wucumucnenne. CII6: «Jlawb», 2012. 176 c.
DnekTpoHHBIH pecypc.-Pexxum moctyma: http://e.lanbook.com/view/book/3814/

VI. TlepeueHb pecypcoB HH(POPMANUOHHO-TEJEKOMMYHHKAIIMOHHOW CeTH
«HTEepHET», HEOOXOAUMBIX /IJIS1 OCBOCHMS IMCLHUILIMHBI

1. Hayunas oubnuorexa TI'Y: http://library.tversu.ru/

2. DnektponHas oubaroTeka n3marenbersa Jlans: http://e.lanbook.com/

3. VuuBepcurerckas oudmmoreka ONLINE: http://www.biblioclub.ru/

4. Caiir uznarensckoro qoma FOPAMT: http://www.biblio-online.ru/



http://biblioclub.ru/index.php?page=book&id=105572&sr=1
http://biblioclub.ru/index.php?page=book&id=61810&sr=1
http://e.lanbook.com/view/book/3814/
http://library.tversu.ru/
http://e.lanbook.com/
http://www.biblioclub.ru/
http://www.biblio-online.ru/

VII. Metoauueckne ykazaHusi Vi1 00y4al0IMXCS MO0 OCBOEHHIO TUCIUTLINHBI

— MemoouuecKue peKOMeHOAUUuU no OP2AHU3AUUU CAMOCMOAMENbHOU padomul
cCmyoenmoe.

1. VM3y4uTh peKOMEHAYEMYIO JTUTEPATYPY.

2. IIpocMoTpeTs 3a7auu, pa300paHHbIE HAa ayIUTOPHBIX 3aHATHUSX.

3. Pa3o0Opatp 3aJa4H, PEKOMEHI0BaHHbIE IpernoaaBaTenemM IS
CaMOCTOSITEJIBHOTO PELICHMs], HCIOJb3YS, NpU HEOOXOAUMOCTH, MPUMEPHI
pEILICHUs] aHAIIOTMYHBIX 3a7ad.

4. O6¢cynuth mpoOJeMbl, BO3HHUKIIME NpPHU PEIICHUH 3a1ady WM OCBOCHHUU
TEOPETHYECKOr0 MaTepuaa C MpernoaaBaTesIeM.

— npuMepbl 60NPOCOE U 3a0ay K 3auenty.

JlaiiTe onpeaeneHue BeKTopy, 1- popme u TeH30pYy.
CkansipHO€, BEKTOPHOE U TEH30PHOE IPOU3BEICHUE BEKTOPOB.
I'paguent ckanspHoit pyHkiuu. [pumeps! u3 GuznKy.

Potop BekTopHOTO T0J151. [Iprmepsl U3 Kypca hU3uKy.
JluBeprenuus BekTopHoro noJisi. [IpuMepsl u3 kypca Gu3uKH.
Jlarutacuan ckansipHoi ¢pyHkuuu. [Ipumepsl u3 Kkypca (GU3uKH.
Kpusonuneitnsie kopaunatel. CumBosisl Kpuctoddens.
Huddepenumansaas popMa U MOIMBEKTOP.

. BHemHsis nponsBoaHas.

10 Onepatop Xomxa.

©OoNo O wWwdDE

11. O6061enas Teopema Crokca. Ee yacTHble ciryyan.
12.Hanucate ypaBHeHHME IIPAMOW, IPOXOJAIIEH Yepe3 TOYKy M (3,21) B

HamnpaBJICHUH HauCKopenero pocra QyHkuun f (r)= exp(—|r|2) :

13.3anucare B BEKTOPHOM BHJIE CIIEAYIOIIEE BBIPAKEHUE: & &,a0,C.a; -

14 . Vcnionb3ys CHUMBOJIBI JleBu-YUusura, JI0Ka3aTh TOXIAECTBO
[ax[bxc]]=b(ac)—c(ab).

15.HaiitTi poTOp M ITHUBEPTECHIINIO BEKTOpa A:[ax(go(r)r)], I7Ie a — MOCTOSTHHBIN

BEKTOD.
16.Jloka3ath TOXIECTBO j V)dv = [ﬁL n)dS, rae L — nuHeHHBINH oneparop, V —
\ S

oneparop ['amuiibTOHAa.
17.Ucnonb3ys oneparop ['amuiibTOHA v, JI0Ka3aTh TOXJIECTBO

AVAVES %sz —[v,rotv].

18.Jlokaxute TOKACCTBO m(pdw = j[gradgo xgrady |dS.
| S



19.HaiiTn naruracuad CKaJsIpHOTO TOJIs, 3aJaHHOTO B CEPUIECKUX KOOpIAMHATAX
c
f == (3cos’ 0-1)
r

20.Y06enuThcsi, 9TO BEKTOPHOE IOJIE SIBISICTCA MOTCHIIMATBLHBIMA W HAWTH €ro
MTOTCHITAAI
_ @
a_pep+;e¢,+zez

21.BBIYUCINTh 3HAUYCHUE TCH30pa T = w®u, TIe w=¢"+e°, u=e¢" —e’ Ha BEeKTopax
X =5euY=4¢e +2e,.
22.Haiitn BHemHee mnpousBenaeHue auddepeHnyanbHpix dopMm  dx+2dy U

x°dy Adz +dz Adx

23.J1oka3aTh, 4TO Cliel TEH30pa C KOMIIOHEHTaMH T, = %[—g'm FiFen Jr%gik F,mF'mj B
T

POCTPaHCTBE MHUHKOBCKOTO ¢ METpUKOW g =diag(1,—1,—1,—1) paBeH HYIIO, I11e

(F,) — aHTHCUMMETPHYHBIH TEH30P.

24.1lokazatsp, uto T, =9, In./g, T7E ¢ :det(gij).
25.ITycTh naH BEKTOp HAMPsHDKEHHOCTH MAarHUTHOTO moyis H :(HX, H,, HZ). Haiitn

KOMIIOHEHTHI 00BeKTa *H , rae * — onepatop 1BOMCTBEHHOCTU XOJXKa.
26.Borunciuth BHeIHUHE quddepeniman GopMel o = x*dx + xy>dy

27.HOK&33TI>, 4qTO M1 CHMMCTPHYHOI'O TCH30pa BTOPOI'O paHra CIIPaBCIIMBO

paBEHCTBO V,T! P (\/ETj‘)—lT"'ajgk, .

Jo 2

— npumepel pacuemHo-zpaguueckux paoom:

CucTeMbl KpUBOJIMHEUHBIX KOOPAUHAT.

TopoupanbHas cucrema KoopAuHAT. Jlannacuan ckaasipHOU (QyHKIIMH.
TpéxmepHbie mapaboaudeckre KOOpaAuHaThl. Jlanmacuan ckaasipHON (QyHKIINH.
DnuncounianbHble KOOpAUHAaTHL. Jlamiacuan cKalsipHON (QyHKUHUU.
[TapabonounansHbie KoOpAUHATHL. Jlamiacuan cKasipHON (QyHKIIUU.
bunmnunapudeckue koopauHaTel. Jlammacuan ckaisipHON QyHKIIUH.
bunonsipasie KoopauHAaTHI. Jlanmacuan ckaasipHOU (QPyHKITUH.
[Tapabonuueckue koopauHaThl. Jlamnacuan ckansipHON QyHKIIHH.

©ooNOO A WN R

Konnueckue koopauHarsl. Jlannacuan ckansipHOM QyHKIUU.

[HEN
o

. KoopauHathl simunTudeckoro muwiMHapa. Jlaniaacuan ckaiasipHOW (QyHKIIUH.

[HEN
[EEN

. Koopaunarts! napabonnueckoro nuivHapa. Jlaminacuan ckaasipHod pyHKIIMH.

[HEN
N

. ToponganbHas cuctema KOopAauHaT. ['paiueHT cKansipHON (QyHKIHH.

[EEY
w

. Tp&xmepHblie mapadonuecKkue KOOpAUHATHL. [ pagueHT CKaIsapHON (DYHKIIHH.



14.
15.
16.
17.
18.
19.
20.
21,

OnnunconiaibHble KOOPAUHATHL. [ pagleHT ckansapHon (QyHKIUH.
[TapabGononnanbHble KOOpAUHATHL. ['pagueHT ckansapHON QyHKIUY.
bununuHapuyeckre KOOpaAuHaThL. ['paiueHT CKaIspHON PYHKINH.
bunonspHeie koopauHaThl. ['pagueHT ckaisapHon QyHKIUU.
[TapaGonuyeckue KoopauHaThL. ['pagrieHT ckansipHON (yHKITUH.
Konnueckne koopauHatel. [ pagueHT cKamsipHON QYHKITHH.

Koopaunats! smmuntudeckoro nuiauHapa. Jlammacuan ckaisipHOi QyHKINH.
Koopaunate! mapabonuueckoro munHapa. Jlamnmacuan ckaasipHON (QyHKITUH.

TEeXHOJOTr UM,
no

VIIl. TIlepeuyenn
HCIOJIb3yeMbIX TMPH OCYLIECTBJIEHUM 00pa3oBaTeJIbHOIO Mpolecca
BKJIIOYasi MepeYeHb MPOrPaMMHOr0 oOecnedyeHus1 U

NeJarortd4eCKux M I/IH(l)OpMaIII/IOHHbIX

AUCIHUILINHE,

HH(OPMALMOHHBIX CIIPABOYHBIX CUCTEM (110 HE0OXO0IMMOCTH)

1. mynbrumenuitHo# Texuukoil. DLP npoektop mist neMoHcTparyu npe3eHTauii u
y4eOHBIX (PUITHMOB,

2. noctyn k cetu MHTepHeT

IX. MaTepuajibHO-TexHMYecKasi 0a3a, Heo0OXoAMMAS VISl OCYLIeCTBJICHHSA
00pa30BaTeJIbHOIO NPOLECCA MO0 JUCHUIIHHE

HaumenoBanue
CHeHAIBHBIX*
NnoMeIleHui u

NMOMeELIeHH I I

OcHallleHHOCTDL
CHeHAIBLHBIX
NoMeIlleHu u

NOMeLeHu ! IJIs

ITepeveHb JUIEH3UOHHOTO
NMPOrpaMMHOIo odecriedeHmsl.
PexkBU3MTHI MOATBEPKAAIIIETO

CaMOCTOSITEIBLHOI CaMOCTOSITETbHOI AOKyMEHTA

padoThI padoThI
JlekunoHHast 1. ITpoexTop Panasonic Adobe Acrobat Reader DC — 6ecriatHo
aymutopust Ne 227 PT-VW340ZE ¢ Microsoft Windows 10 Enterprise - Akt
(170002 Tsepckas IIPOEKIIMOHHBIM 9KpaHoM | npuema-nepenaydu Ne 369 ot 21 urona 2017

0011., T. TBepb,
Canossiii niep., 1.
35)

2. HoytOyk (mepeHocHoi)
3. KommiekT yue6HO#
Mebenu Ha 60
MOCaJ0YHBIX MECT

Kaspersky Endpoint Security 10 s
Windows — Akt Ha nepenady mpaB Ne2129
ot 25 okTsa6pst 2016 T.

Google Chrome — 6ecrutatHo

MS Office 365 pro plus - Akt npuema-
nepeaaun Ne 369 ot 21 uronsg 2017

VYuebOHas aymuropust
Ne 218 (170002
Tsepckas o0, T.
Tepb, CamoBbIi
nep., 1. 35)

1. Kommuiekt yueOHOM
Mmebenu Ha 25
IIOCAI0YHBIX MECT.

2. DKpaH HACTEHHBIN
153x203

3. IlepeHOCHO KOMILIEKT
MYJIbTUMEIUNHON
TEXHHKH.

Adobe Acrobat Reader DC — 6ecrutatHO
Microsoft Windows 10 Enterprise - Akt
npuema-niepenaun Ne 369 ot 21 urons 2017
Kaspersky Endpoint Security 10 ans
Windows — Akt Ha niepeaady npaB Ne2129
oT 25 okTsa6pst 2016 T.

Google Chrome — 6ecriaTHO

MS Office 365 pro plus - Akt npuema-
nepeaaun Ne 369 ot 21 urons 2017




IMomemeHus I CAMOCTOATEIbHONH PadOThI:

HauMenoBanue OcHaLIEeHHOCTL MOMEIeHU i IJIs IlepeyeHb JMIIEH3MOHHOTO
MOMeIeHu it CaMOCTOSITEILHOH padoThI MPOrPaMMHOI0 00ecreyeHusl.
PexBH3HUTHI
MOJITBEPIKIAIIIET0 TOKYMEHTA
ITomenienue s | 1. Komnerorep RAMEC STORM Adobe Acrobat Reader DC -
CaMOCTOATEIbHON C2D 4600/160Gh/ 256mB/DVD- OecruiaTHo
paboThI, y4eOHast | RW +Momnwutop LG TFT 17" Cadence SPB/OrCAD 166 -
ayTuTOpHst A | | 1753S-SF — 12 it ['ocynapcTBeHHBI  KOHTPAkT — Ha
NPOBEICHUS 3aHATHH | 5 My b THMe MBI KOMILTEKT TMIOCTaBKY JIMLIEH3HOHHBIX
IEKIHOHHOTO  THIA, | \yo6rorg kacca (BapuanT No 2) IporpaMMHbIX TpoxykroB 103 -
3aHATUH . I'K/09 oT 15.06.2009
[TpoexTop Casio XJ-M140,
CEMUHAPCKOT0 THIIA, Google Chrome - OecruiatHo

KYpPCOBOTO
MPOEKTUPOBAHUS
(BBIMIOJTHEHUS
KYpPCOBBIX  pabor),
IPYMIOBBIX u
WHIMBUTYaIbHBIX
KOHCYJIbTALIUH,
TEKYIIETO KOHTPOJIS
U TPOMEKYTOUHOM
aTTeCTalluH,
MIPAKTHUKH,
KomnsrorepHslii
Kiacc (hpu3uko-
TEXHUYECKOTO
¢bakynbrera.
Komnerorepnas
nabopaTopus
POOOTOTEXHUUECKHUX
cucteM Neda

(170002 Tsepckast
o6u., r. TBepb,
Canosslit niep., 1. 35)

HaCTEHHBIN MPOEKIL. 3kpaH Lumien
180*180. Hoyroyk Dell N4050.
cymka 15,6", Mbliib

3. Kommyrarop D-Link
10/100/1000mbps 16-potr DGS-
1016D

4. Buneokamepa IP-FALCON EYE
FE-IPC-BL200P, OnJlaiin Tpeiin
000

5. Buneokamepa IP-FALCON EYE
FE-IPC-BL200P, OnJlaiin Tpetin
000

6. JleMoHCTpanmOHHOE
o0opynoBaHue
«LegoMidstormsEV3»

KOMILJICKT

7. KommuiekT yueOHOI meOenu

Java SE Development Kit 8 Update
45 (64-bit) - OecruIaTtHo
Kaspersky Endpoint Security 10 mst
Windows — Akt Ha riepeaqy mpas
No2129 or 25 okrsaops 2016 T.

Lazarus 140 -  OecratHO
Lego MINDSTORM EV3 -
OecIuIaTHO

Mathcad 15 MO010 - Akt
npenocrasnenys npas 11C00000027
oT 16.09.2011
MATLAB R2012b - Akt
npenoctasnenus npas Ne UsO00311
oT 25.09.2012

Microsoft Express Studio 4 -
OecIutaTHO

MiKTeX 29 -  GecruiatHo
MPICH 64-bit —  GecrutatHO
MSXML 4.0 SP2 Parser and SDK -
OecrutaTHO

Microsoft Windows 10 Enterprise -
AxT npuema-niepeauu Ne 369 ot 21
HXOJISL 2017
MS Office 365 pro plus - Axr
npuema-neperaan Ne 369 or 21
urosst 2017




X. CBenenusi 00 00HOBJIeHNH padoyeil MPOrpaMMbl TMCHUIIMHBI

Nem.m. OOHOBJICHHBIH Onucanue BHECEHHBIX JaTa 1 npoToKoJI
paszaen padoueii H3MeHEeHU I 3acefaHus Kadeapsl,
NPOrpamMMbl YTBepAUBILIEro
AUCHMILINHBI U3MEeHEHUS
1 Pazgen IV PexBusutel «lIlonokenus o [TIporokon CoBera ®TD
perTuHroBoi cucreme ooyuenus | Ne5 ot 31 okrsiops 2017 r.
Y OIICHKH Ka4ecTBa yuyeOHOH
pabotsl ctynenToB TBI'Y» u
«IIonokeHus 0 NPOMEKYTOYHOU
aTTecTaluu (3K3aMeHax u
3aderax) cryaeHToB TBI'Y»
2 Paznen IX OcHalEeHHOCTh ayJUTOPHOTO [Tporokon CoBera ®TD

doHma 11 TPOBEACHUS
y4eOHBIX 3aHATHI U
CaMOCTOSITEIILHOM paOOThI
CTYIEHTOB coriacHo «CIpaBKu
MTO OOII ...»

Ne5 ot 31 okTs16psa 2017 ¢




