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Jluer akTyaqu3anuu padoyeil mporpaMmbl

Pabouast nporpamma nepecMoTpeHa, o0CykeHa 1 ogoOpeHa st peanu3anuu B 2021 - 2022 yyeOHOM roay Ha
3acenannu kadeaps! [IpukinagHol MaTeMaTHKH U HHPOPMATHKU

IIpotoxkomor 20 1. Ne
3aB. kadeapoii C.U. Kaguenko

Pabouast nporpamma nepecMoTpeHa, o0CykeHa 1 ogoOpeHa st peanuzanuu B 2022 - 2023 yyeOHOM roay Ha
3acenannu kadeaps! [IpukinagHol MaTeMaTHKH U HHPOPMATHKU

IIporokom o 20 r. Ne
3aB. kadenpoii C.H. Kaguenko

Pabouast mporpamma mepecMoTpeHa, 00CykIeHa 1 ogoopeHa s peanmzanuu B 2023 - 2024 yyeOHOM TOAY Ha
3acenaHuu Kagenpsl [IpuknagHol MaTeMaTHKH U HHPOPMATHKH

IIporokom o 20 . Ne
3aB. kadenpoii C.U. Kaguenko

Pabouas mporpamma mepecMoTpeHa, 00CykIeHa 1 oJo0peHa s peanuzanuu B 2024 - 2025 yyeOHOM TOAy Ha
3acenanny kadeaps! [IpukinagHol MaTeMaTHKH U HHPOPMATHKU

IIpotoxkomor 20 . Ne
3aB. kadeapoii C.U. Kaguenko




1 [enu ocBOEHHS TUCUUIIMHBI (MOIYJIs)

Lenbro ocBOGHMS JUCHUITLIMHBI "BeKTOPHBIA M TEH30PHBIN aHanu3" SBISETCS PacIMpeHUE U YIiyOJeHue
3HaHUH 10 MaTeMaTHKe, JIeKAal[MX B OCHOBE TEOPETHYECKOI0 OOOCHOBaHUS MHOTHMX (DU3MYECKHMX SIBICHUIH U
peumieHust psiia  [PUKIAJHBIX — 3a]ad, CHOCOOCTBYIOIMX  ()OPMHPOBAHUIO  OOWIETIPOPECCHOHAIBHBIX U
npodeccHoHANBHBIX KOMIETEHIINH, HEOOXOIUMBIX JUIS OCYLIECTBICHHUS MPOPECCHOHATBHON AEATEIBHOCTH.

2 MecTo TMCHMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTebHOii MporpaMMbl

JucturuimHa BeKTOpHBI W TEH30pHBIM aHAIM3 BXOJAWT B BapUaTUBHYIO YacTh Y4eOHOIrO IIIaHa
00pa3oBaTeIbHOM IPOrPaMMBI.

Jnst n3ydeHns: TUCUUILTMHBI HEOOX0ANMBI 3HaHUsI (YMEHUs, BiIafeHus), chOPMHUPOBAHHBIE B PE3YJIbTATE
M3y4YEHUs! TUCIUIUINH/ IPAKTHUK:

MaremaTudyecknii aHaIn3
AHanmuTHYeCKasi TEOMETPHUS
Jlunetinas anredpa

3HaHus (yMEHUs, BIAJCHNA), TOMyYCHHBIC TP H3YUCHUN NTAHHON TUCHHIUIMHBI OYAYT HEOOXOMUMBI IS
W3YYCHUS JUCIUTUTNH/TIPAKTHK:

Teopernueckas puzuka

MeTtonapl MaTeMaTHIecKOi (pr3uKu
3 Komnerenuuu ody4aromerocsi, popMupyembie B pe3yJbTaTe 0CBOCHHSA
JUCHUILUIMHBI (MOAYJISI) U IVIAHUPYeMble Pe3y/ibTaThl 00y4eHuUs1

B pesynbraTte OCBOGHMS NUCHUILIMHBI (MOAayis) «BeKkTOpHBI M TEH30pHBIH aHANW3)» 00y4aroUuics
JOJDKEH 00J1aJjaTh CJISTYIOIIMH KOMIETCHIIUAMM:

CTpyKTypHBIH WNHaukaTop JOCTHKEHUSI KOMIICTEHIINT
3JIEMEHT
KOMITETEHIINN

OIIK-2 cmocoOHOCTBIO UCTIONB30BATH B MPO(ECCHOHATBHON AEATEIHLHOCTH 0a30BbIe 3HAHUS (DyHAaMEHTAIBHBIX
pa3aenoB MaTeMaTHKH, CO3/1aBaTh MaTeMaTHUECKUE MO/IEIH THIIOBBIX TPO(GECCHOHATBHBIX 3a7a4 U
HMHTEPIPETHPOBATH MOIyUYEHHBIE PE3YIBTATHI C YIETOM I'PaHHIl IPUMEHUMOCTH MOJETIeH

3HATh OCHOBHBIC TEOPETUYCCKHE IMOJOXKCHUS, (POPMYJIIMPOBKA W JIOKA3aTeIbCTBA Psila
TeopeM, METOJIbI W TPHUEMBI PEUIEHHs] OCHOBHBIX 3ajlad JAUCUUIUIMHBI, JTarbl
MaTEeMaTHYECKOTO MOJICIUPOBAHUS TIPU PEIICHUH 3324

YMETh UHTEPIIPETUPOBATh HMOHATHUS U YTBEPKIACHUS, IPUMEHATh K PELICHUIO 3a/a4
N3y4YEeHHYIO TEOPHIO; 0a30BbIC 3HAHNSI E€CTECTBEHHBIX HAYK, MAaTEMaTHKH, OCHOBHBIE
(haxThI, KOHIETIUH, TIPUHIHITBI TEOPHHA, CBA3aHHBIX ¢ (PM3HUKOIL; OCYIIECTBIATh STAITBI
MaTeMaTUYECKOI0 MOJAEIMPOBaHUs, PEIIATh 3a1a4d Pa3HbIMU METOAAMHU
MaTeMaTUYECKOI0 MOAEIUPOBAHMSL

BIIaIETh METO/IaMH MaTeMaTHYECKOTO MOJICTIMPOBAaHMUS, JOCTATOYHO I'PaMOTHO
MHTEPIPETHPYET Pe3yIbTaThl MOJICITHPOBAHMS

T1K-4 ciocoGHOCTHIO MNPUMCEHATH HAa IPAKTUKE HpO(bCCCI/IOHaJ'IBHBIG 3HaHUA U YMCHUA, IIOJTYYCHHBIC ITPU OCBOCHUHU
HpO(I)I/IJ'ILHLIX (1)I/I3I/I"ICCKI/IX JUCHUIIINH

3HATh 3HAaTb TCOPETUYCCKUC OCHOBLI U 3aKOHOMEPHOCTU BEKTOPHOT'O U TCH30PHOI'O
aHalin3a, IPUHIOUIBI COOTHOIICHUA METOAOJIOTMH U METOJJOB €CTECTBEHHO-HAYYHOI'O
IIO3HAHUA




YMETH Hcnone3oBaTh MAaTEMAaTUYCCKYIO TCXHOJIOTUIO JIs1 O6pa60TKI/I CTaTUCTUYECKOM
I/IH(i)OpMaIII/II/I 1 MAaTEMAaTHUICCKUEC MCTO/AbI AJIsd pCUHICHUS MMPAKTUYCCKUX 3a/1av
BJIaJACTh MeTO,HOJ'IOFPIefI, METOJIMKON U TEXHUKOM MPOBEACHUA CTATUCTUICCKUX U

TIPUKIIaTHBIX I/ICCJ'Ie,ZlOBaHI/Iﬁ




4. CTpyKTypa, 00BEM U colepKaHne TUCIMILIUHBI (MOTYJIsI)

OO1mas Tpy10eMKOCTh JUCHUILIHHBI COCTABIISICT 2 3a4€THBIX SIUHUL /2 aKaj. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabora — 37 akaJ. 4acoB:

— ayautopHas — 36 akaj. 4acos;

— BHeayAMTOpHas — 1 akaj. yacoB
— caMocCTosITeNbHAs padoTa — 35 akaj. 4acos;

®opMa aTTecTaluu - 3a4ET

AynuropHas g s
= @
o | KOHTaKTHas pabota 285 OpMa TEKYILIETO
X B
= o n KOHTPOJIS
Paznen/ Tema 3 (B axaj. 1acax) = A . P Kon
g & ©|caMOCTOSTENBHON | yCIeBaeMOCTH U
JUCIUTUTHHBI 2 £ ., | KOMIeTeHIUH
O 6 g £ paboTs! IIPOMEKYTOUHON
Tex. | 149 [MPAKT- | =g aTTecTaluu
3aH. | 3aH. |§ &
Pazmen 1. DneMeHTHI BEKTOPHOI anreOpsl
11 BekropHoe CamocCTosTeIIbHOE IIpoBepka
TpOCTpaHCTBO, 6 ero U3y4eHHe KOHCIICKTOB.
I():aBMepHOCTB u asuc. 1 1/11 2 yaeOHOIt 1 [TuceMenHBIN OIIK-2, [1IK-4
KaJIpHOE npomi_llaez[eﬁne Hay4HOIT ompoc,
BEKTOPOB. PaBHIIo JIUTEpPaTyphl o0cyxaeHue
Duinreiina
12 CkanspHoe, PaGora ¢ IIposepka
BEKTOPHOC M CMEIIaHHOE| sekTponHsMy | MHTEPHET-TeCTa,
IPOU3BEICHHE 1 2 2 TeCTORBIMIL semonaensoro B | 11K-4, OIIK-2
TeOMETPUYECKHX cpencTBaMi JIOMAITHAX
BCKTODORB YCIOBUAX
1.3 IIpeobpazoBanue Howck oosenka
KOOpAUHAT BEKTOPOB IIpU JOTIOTHATENHHOM POBEP
II0BOPOTE A HHBEPCUH 2 2/11 2 I/IHq)OpMaL[I/II/I o WHANBUAYAJIbHBIX OHK'Z, TIK-4
7 . 3a/1aHui
JEeKapTOBOU CHUCTEMBI 3a/[aHHOI TeMe ut
KQODIHMHAT
Hroro no pazneny 4 5PN | 6
Pasnen 2. Tenzop. DneMeHTHI TEH30PHOH anreOps
CamocTosTeabHOE [Iposepka
2.1 TIlonstne TEH30pa. HM3yYCHUE KOHCIIEKTOB.
OcHOBHBIE OTIepaliu Haj 2 2/11 4 yueOHOH U TTcbMeHHBIH OIIK-2, TIK-4
TEH30PHBIMH BEJIMYNHAMHU HAYYHOU ompoc,
JIHUTEPaTyPh o0cyxenne
Brimonnenue OOcyxneHue
2.2 CuMMmeTpusi TEH30pPOB. YHHCHAS,
V30TpoITHBIE TEH3OpHI 5| 2 1 4 | TpeHHPOBOYHBIX nuceMennbii | OIK-2, TIK-4
KOMILIEKCOB orpoc
2.3 [IpuBenenue
IMouck .
CHMMETPUYHOTO TEH30pa o i VerHbrit onpoc,
BTOpPOTO panra K 2 2/11 4 '?/IH P MIpoBepKa [1K-4, OIIK-2
JIaroHaJbHOMY BUJLY. pMaL KOHCIIEKTOB
MuBapuaHThI TCH30POB 3a1aHHOH TEME
RTODOTO NAHTA
Hroro mo pazaeny 6 521 | 12




Paznen 3. [IpunoskeHus Teopuu TeH30pOB. TEH30pHBIE MO

31 KoBapuaHTHOCTS CamMmocrosiTenbHOe IIposepka
' U3y4YECHUE KOHCIICKTOB.

(U3MYecKUX 3aKOHOB B yenr 9
TeH30pHOM (opme 2 2 4 yueGHOii 1 [Mucemennpiii | TTK-4, OTIK-2
TeH3op nHepuuu HayHHOH orpoc,

JUTEPATYDEL obcyxJieHue
3.2 JTubhepenmuansusie CamocTosTeabHoe [IpoBepka

H3y4YECHHUE KOHCIIEKTOB.

OIlepaTopbl  TEH30PHOTO e .
AT BekTopHBIe 2 2 4 yueGHOii 1 [Mucemennpiii | TTK-4, OTIK-2
TOAIECTBA Hay4YHOH ormpoc,

JIUTEPATYPBHI o0cyxeHune
3.3 Hurerpansroe| g

ITouck o

e JOTIOJTHUTENBHOM YCTHEI onpoc,
A pepeHnHanbHbIX 2 2 4| usxpopmaratn o nposepka | OIIK-2, [1K-4
OnepaTopos. pmar KOHCTIEKTOB
WHTerpansHble  TEOpEeMBI 3a[ITaHHOM TCMC
BEKTONHOTO AHATINIRA
34 KpuBonmueiinsie CaMOCTOSTENbHOE
CHCTEMBI KOOpJUHAT. W3yueHHe Komtoo
Andepentmansirie 2 2 5 yaeOHOit 1 a%OTa OIIK-2, TIK-4
OnepaTopbl B HayqHOI p
KPUBOJIMHCUHBIX JUTEPATypPBl
KOONTTUHATAX
HUroro no pasaeny 8 8 17
Htoro 3a cemecTp 18 18/411 | 35 3a4éT
Hroro o mucuuminae 18 18/41 | 35 3a4eT OIIK-2,I1K-4




5 Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

C Lenplo YCHENIIHOTO YCBOGHMS IUCLUILIMHBI «BEKTOPHBIH M TEH30pHBIM aHanu3» M (HOPMUPOBAHUS
TpeOyeMBbIX KOMIIETCHIIMH IPEIoaraeTcsi IpUMEHEHHE Pa3IMYHbIX 00pa30BaTeNIbHBIX TEXHOJIOTHH (JITYHOCTHO-
OPHCHTHPOBAHHBIX W PAa3BUBAIOIINX), KOTOpPBIE O0OECHEUMBAIOT IOCTIDKCHHE IUIAHHPYEMBIX pe3yJIbTAaTOB
00pa3oBaHMsI COTIIACHO OCHOBHOW 00pa3oBaTenbHOW mporpamme. B mx umcnie: muddepeHnnpoBaHHBIN HOIXO,
npobaeMHOe 00ydeHIEe, IBPUCTHIECKOE O0YICHUE.

OCHOBHBIMU (pOpMaMH 3aHATHH SBISIOTCS JICKIMH, NPAKTUYECKUE 3aHATHSA, KOHTPOJBHO-OLICHOYHBIE
3aHATHA, KOHCYNbTamWHM. JIeKIMM CTPOSTCS Ha OCHOBE COYECTaHWS HMH(POPMAIMOHHOW W NpoOIeMHON
COCTAaBJIAIOLINX, a TAK)KE 3JIEMEHTOB Oece bl M BU3yaIH3alliH.

B xone nmpoBeeHNs IEKIIMOHHBIX 3aHATHI MIPeayCMaTpHBACTCS:

— 00cyXJIeHne 3a/1a4, MPUBOSIIIMX K TEM WM WHBIM MaTeMaTHYECKUM HOHSITHSIM;

— U3JIOKCHHE TEOPEeTHYECKOTO0 Marepuaja B pPEXHME Hanora ¢ LelIbl0 Pa3BUTHA KPUTHYECKOTO
MBIIIIEHUS CTY/ICHTOB U MPUBUTHS UM UCCIIE0BATEIbCKUX YMEHUI;

— 0OCyXIEHHEe M CHCTEMaTH3allisi TEOPETHYECKHX BOIPOCOB TEMBI C LIEJBIO Jy4YIIero HOHUMAaHHS MX
B3aMMOCBSI3H M IIPAKTHYECKOTO IPUMEHEHHUS.

[IpakTHyeckue 3aHATHSA N0 JAHHOW IUCIMIUIMHE HAIIPABJICHBI HAa IPUBUTHE IPOYHBIX HABBIKOB PEILCHUS
3a7a4 10 KaXJOi TeMe M COYeTaroT IPHMEHEHHE METOLOB O0yYeHHS B COTpYIAHHYECTBE, TU((hepeHIMPOBaHHBIN
HO/IXO0J, METO/bI, NPUBJICKAIOIINE ICKTPOHHBIC (GOPMBI pabOTHl CO CTYACHTaMH, KIACCHYCCKHE KOHTPOJIBHBIC U
TECTOBBIC TEXHOJIOTWH. [Ipu 3TOM mpennonaraeTcss MPOBEACHUE HEKOTOPBIX TaKMX 3aHATHH B HMHTEPAKTHBHON
(dopme (I1enoBbIe U POJIEBBIE UTPBI, Pa300p KOHKPETHBIX CUTYAIUH ).

BeiOupast Ty WM HMHYIO TEXHOJIOTHIO pabOTBl CO CTYACHTaMH, HEOOXOJIMMO HMMETh B BHAY, YTO
HanOoIbIero 3 dekra ot ee MPUMEHEHUS MOXKHO JTOCTUYb, €CITH YUUTHIBATH

a) 1eJIi 00pa30BaHMs, Ha PeaIH3aIlii0 KOTOPBIX J0JDKHA ObITh HAalpaBJIcHa H30HpacMast TeXHOJIOTHS;

0) cozmepkaHKe MaTepuaia, KOTOpoe MPEJACTOUT NepeiaTh 00YHaIOIIUMCS C €€ ITOMOIIbIO;

B) YCJIOBUSI, B KOTOPBIX OHa Oy/I€T UCIIOIb30BATHCS;

T') HAIIPaBJICHHOCTB €€ Ha caM0o00pa30BaHNe U MeIao0pa3oBaHUe CTYICHTOB.

6 YueGHO-MeTOIMUYECKOE 00ecliedeHHEe CAMOCTOATEIbHOI padoThI 00yuaroLUXCs
[pencraBneHo B npuiaoxeHnu 1.

7 OueHOYHbIE CPeICTBA AJIs MPOBEICHHUS MPOMEKYTOYHON ATTEeCTAIHH
[IpeacraBieHbl B MPHIOKCHUH 2.

8 YueoHo-MeTOIMYeCKOe U HH(POPMAIHMOHHOE O0ecTieYeHne TUCIUTLTHHBI (MOXYJIs)
a) OcHoBHAas1 JIUTEpaTypa:

1) Masbimes, A. . OCHOBBI BEKTOPHOTO M TEH30PHOTO aHAW3a /s (DM3MKOB: BJIEKTPOHHOE y4eOHO-
meroanueckoe tocobme / A. WM. Mambrmes, I. M. MakcumoBa. — Hwkuuit Hosropox: Hukeroponckuit
TOCYHUBEPCHUTET, 2012. — 101 c. — Tekcrt: 3JIEKTPOHHBIN. — URL:
http://window.edu.ru/resource/324/79324/files/VVTAdphys.pdf (mara obpamenus: 16.10.2019).

2) Kemep U. 3. Tenzoproe ucuucienue: YuedHoe nmocobdue. - CI10.: UznatensctBo «Jlanb», 2012. — 176
c. mr - (YueOuuknm g By3oB. CneumanmbHast — Jmreparypa). ISBN - 978-5-8114-1352-2
http://e.lanbook.com/view/book/2660/  (mata obpamenus: 16.10.2019). — Pexum gocTyna: aiast aBTOpPU3.
noJb30BaTeneit

3) Illapos, I'.A. BekropHoe, MaTpu4HOE M TEH30pHOe HcuucieHHe. CIpaBOYHHMK [UISI TEXHUYECKUX
yHUBEpCUTETOB: ydeOHoe mocobme / I A. IlapoB. — 2-¢ m3n. — Jlomrompynusiii : Wsnarensckuit Jlom
«Uutennexry», 2018. — 368 c. - ISBN 978-5-91559-256-7. - Tekcr : anekrpoHHsIit. - URL:



http://window.edu.ru/resource/324/79324/files/VTA4phys.pdf
http://e.lanbook.com/view/book/2660/

https://znanium.com/catalog/product/1022060 (mara oOpamenus: 16.10.2019). — Pexxum mocTymna: Ui aBTOPU3.
10JIb30BaTENEN

0) lonosiHUTEIbHAS JINTEPaTypa:

1) Beenmenne B TeH30pHOE HcUnciIcHUe [DaekTporHsiii pecype] / Marsees K.A. - HoBocubupck W3n-Bo
HI'TY, 2016. - http://www.studentlibrary.ru/book/ISBN9785778230927.html (mara o6pamenus: 16.10.2019).

2) IlpakTukyM™m 10 ITHHEWHOH U TeH30pHOI anredpe [DiaekTpoHHsIi pecype]: yuebHoe mocobue / Kasakosa
O.H.,, ®omuna T.A., Xapuronosa C.B., PycramoB A.P. - Openbypr: OI'Y, 2017. -
http://www.studentlibrary.ru/book/ISBN9785741018279.htm (zaTa obparuenus: 16.10.2019).

B) MeToanueckune yKazanus:

Urnaroukuna, JI.A. PyKkoBoJICTBO K pEIICHHIO 3aJad MO TEH30pHOH anredpe BEeKTOPHBIX MPOCTPAHCTB :
yuaebnoe mocobwue / JI.A. Urnaroukuna. — Mocksa : MIIT'Y, 2014, — 64 ¢. — ISBN 978-5-4263-0159-7. — Tekct

SNIEKTPOHHBIM /[ DnexTpoHHO-OUOIHOTETHAs cucreMa  «Jlaup» : [caiiT]. — URL:
https://e.lanbook.com/book/70039 (mara obpamienms: 16.10.2019). — Pexum mocTyma: ISl aBTOPHS.
IOJI30BaTEICH

r) [lporpammuoe o0ecneuenne u UHTepHeT-pecypcesl:

IIporpammHoe obecnieuenne

Haumenosanue 110 Ne norosopa Cpok aelicTBUA JTULEH3UU
MS Windows 7
Professional (st J-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 or 17.09.2007 BecepoUHo
Professional
7Zip cB00oHO pacmpoctpansemoe [10 OGeccpodHo
FAR Manager cB0OOIHO pacupoctpansemoe [10 O6eccpoyHO

IpodeccuonanbHble 6a3bl JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CUCTEMbI

Haspanue kypca Ccpuika

HaI_II/IOHaJ'IBHaH I/IH(I)OpMa].[I/IOHHO'aHaJII/ITI/I‘ICCKaFI CHUCTEMA

Poceuiiciuii Hieke HayaHOTo miTHpoBarms (PHHID) URL: https://elibrary.ru/project _risc.asp

IMouckosas cucrema Akanemust Google (Google Scholar) URL.: https://scholar.google.ru/

Wudopmanmonnass cucrteMa - EnuHoe OKHO jocryma
nH(pOpMaLMOHHBIM pecypcam

=~

URL: http://window.edu.ru/

OnexrponHbie pecypebl 6ubnmorek MI'TY um. .M. HocoBa  |http://magtu.ru:8085/marcweb2/Default.asp

MexyHapoHast HayKOMeTpHueckass  pedepaTuBHas |
MOJHOTEKCTOBast 0a3za JaHHBIX HayuyHbIXx wu3fganuit «Web of|http://webofscience.com
science»

MexnyHapoaHas pedepaTuBHAs U MOJTHOTEKCTOBAs CIIPaBOYHAS

. http://scopus.com
0a3a JaHHBIX HAYYHBIX M3JAHHA «SCOPUS»

ApXMB HayudHbIX JKypHaioB «HaluoHanbHBIA 3JIEKTPOHHO-

pcopMaIOHEIH KormopiyMy (HIT HOMKOH) https://archive.neicon.ru/xmlui/



https://znanium.com/catalog/product/1022060
http://www.studentlibrary.ru/book/ISBN9785778230927.html
http://www.studentlibrary.ru/book/ISBN9785741018279.htm
https://e.lanbook.com/book/70039
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
http://webofscience.com/
http://scopus.com/
https://archive.neicon.ru/xmlui/

9 Martepua/JIbHO-TEXHHYECKOe 00ecreyeHre TUCIHUTIIHHBI (MOTYJIs)

MaTepI/IaHLHO'TeXHquCKOC obecrieueHue JUCHUIIINHBI BKIIIOYaCT:

MartepuaabHO-TEXHHYECKOE 00CCIICUeHUE TUCIIMIUTHHBI BKITFOYACT:

1) VueGHble ayauTOpUH AJIsl TIPOBEACHHS 3aHATHH JEKIUOHHOTrO THa. OCHAIEHHE: MYJIbTUMEINIHbIE
CpEeICTBa XpaHEHUsI, IIepelad U MPEICTaBICHUS UH(DOPMAITHH;

2) YueOHble ayAMTOPUU I MPOBEICHUS NPAKTHYECKUX 3aHATHHA, TPYNIOBBIX M HHIAMBUAYATBHBIX
KOHCYJbTAIlMH, TEKYIIEro KOHTPOIS W TNPOMEXKYTOUHOH arrtectamuu. OCHAIIEHHE: MOCKa, MYJIbTUMEIUHHBII
MPOEKTOP, IKpaH. KoMIuieke TecTOBBIX 3aaHnil TS IPOBEICHUS IPOMEKYTOUHBIX U pyOeKHBIX KOHTPOJICH;

3) Tlomemenne ISl XpaHEHHS W TPOPHUIAKTHICCKOTO OOCITYKHBaHHsS yueOHOTO 06OpYIOBaHHUSL.
OcHamerre: mKa(bl U XpaHEeHWS YIeOHO-METOIUYECKOH JOKYMEHTAIlMW, y4eOHO-HATJLSAHBIX HOocoOuii u
y49e0HOTO 000PYIOBAHHS;

4) TloMeleH st [T CaMOCTOATENBHOM paboThl 00ywaromuxcs. OCHaIeHHE: TePCOHATBHBIE KOMITBIOTEPHI
¢ makeroM MS Office u Bbixog0M B HTEpHET 1 ¢ JOCTYIIOM B BJIEKTPOHHYIO HH()OPMAIMOHHO-00Pa30BaATEILHYIO
Cpelly YHUBEPCHUTETA.

Ipunoxenue 1
Y4eOHo-MeTOAMYECKOE OOecniedeHHe CAaMOCTOATEbLHOH padoThl 00y4aouXcst
Ilo mucrmrmmHe «BeKTOPHBIM M TEH30PHBIH aHAIW3» MPEAYCMOTpEHa AayIUTOpHAas W BHEAYAWTOPHAs
caMocTosATenbHas paboTa 00yJarommxcs.
AynutopHasi caMoCTOsITeNIbHas paboTa CTYAEHTOB TIPENINONAracT peIIeHHe KOHTPOJBHBIX 3aJad Ha
MPaKTUYCCKUX 3aHATHUAX.

Ilpumepnsie ayoumopnvte konmpoawvnule pabomut (AKP):
AKP Nel «Dnemenmol 6eKmopHoil anzeopul»
I.BI)I)ICHI/ITL, ABJIACTCA JIM JaHHAsk CUCTEMaA BEKTOPOB JIMHEHHO HE3aBUCHUMOM

a1(4;-5;2:6),82(2;-2;1;3),8,(6;-3;3;,9); au(1,4:2;5)°

+ =
2. J1aHBI BEKTOPBI d=-3i + Ei —k b=21+ 21* Haiitu nnuHbI npoeknuil 3TUX BEKTOPOB APYT HA ApYyra.
3. lana mupamuna ABCD, rne A(-2,3,1), B(-2,-3,-1),C(1,1,0), D(1,5,4). Haiitu: a) amunst pééep AD u BC; 6) yron
Mexay peopamu AB u CD; ¢) momans rpaan BCD; 1) 066éM mupamuasr ABCD.

a={52811}y, b=4{3,5,7}, c ={,¢,3}
4. Ilpu kakOM 3HaYCHHUU t BEKTOPHI KoMIuTaHapHbl? Halitu
JIBOITHOE BEKTOPHOE MPOU3BEJECHUE 3TUX BEKTOPOB IIPU HAMJIEHHOM .

5. B HCXOJHOM I€KapTOBOM CHCTEME KOOPAMHAT U3BECTHBI KOMIOHEHTHI BekTopa & . HaiiT ero KOMIOHEHTHI B
cUcTeMe KOOPIMHAT, MOBEPHYTONH OTHOCUTEIHHO HCXOoaHOM Ha 135° Bokpyr ocu Oy, npu 3TOM a(ﬂi 4 _Hi)
AKP Ne2 «Tenzop. dnemenmol meH30pHOlL anzedpvl»

1.B HeKOTOpOﬁ Z[eKapTOBOﬁ CHUCTEMEC KOOpANHAT U3BECTHO COOTHOLICHMUC . I/ISBGCTHO, 4qTo A‘f u B.I'[f COCTaBJIAAKOT

M

KOMIIOHEHTBI TEH30pOB 1-T0 M 2-TO PaHIOB COOTBETCTBEHHO. Jl0Ka3aTh, 4TO — TeH30p 3-ero
paHra.
2. B cucreme KOOpAWHAT, TIOIYYEHHON U3 HCXOIHOM JeKapTOBOM CHCTEMBI IyTEM e€ moBopoTa Ha 60° BOKpPYT oCH

OX, U3BECTHBI KOMIIOHEHTHI TEH30pa ﬂf.f . HaiiTi ero KOMIOHEHTHI B UICXOJJHOM CUCTEME KOOPAUHAT, €CIIU

i 1 431
-3 0 1



1 o 2
TU = (—1 -1 2)
0 0 4

-
3. W3 TeH30pa BTOPOTro paHTa u sexropos A = {1,1,1} y

1
— [ - .
B = {021} HOCTPOUTH BEJIMYUHBL: Q) (TU 4 8y T”)AEB-I ; 0) Ti; 61 An ; B) £ijuBi.

1 0 -2
TU =13 -1 0O
2 1 3

4. [lan TeH3op . Haiitu ero cuMMeTpuuHyto u

AHTUCHMMETPHUYHYIO COCTABJISIIOLINE, & TAKXKE BEKTOP, TyalbHbIH TEH30pY Aij |
5. Haiitu coOcTBeHHbIe 3HaYeHUsI U COOCTBEHHBIE BEKTOPHI TeH30pa. [IpoBepUTH CBOMCTBO OPTOrOHAILHOCTH
COOCTBEHHBIX BEKTOPOB. [IpuBecTH TeH30p K TUaroHaJIbHOMY BUAY:

10 4
C,=0 1 -3
4 -3 1

3anucath ypaBHEHHUSI COOTBETCTBYIOIIEH eMy TEH30PHOU MOBEPXHOCTH, KaK B UCXOJTHOW CUCTEME KOOPAUHAT, TaK U
B CHCTEME IJIaBHbIX ocel TeH3opa. HaliTu Tpu nHBapuaHTa JaHHOTO TE€H30pa.

AKP Ne3 «Ilpunosicenus meopuu men3zopoe»

1. Matepuai, XxapakTepu3yeMblid TEH30POM IUAIEKTPUUECKON IPOHULIAEMOCTH

3 2 0
gi=12 4 -2 —
0 -2 5/ nomeméH B OAHOPOIHOE MOJIE C HAPSKEHHOCTHIO E . Haiiru:

a) TEH30p AMAIEKTPHUECKOH BOCIPHAMUMBOCTH ij  mimamextpuka;

0) BEeKTOPHI MOJIAPU3AINHN TUSIEKTPUKA Py IEKTPUUCCKON NHIyKINU D | a taxxe YTJIBI, KOTOPBIE OHU 00pa3yroT

C BEKTOPOM E eemE= {2;1; -2}

2.
MoHOKpHCTaILI, XapaKTepH3yeMBblii TEH30POM IPOBOIUMOCTH
2 0 1
c,=0,0 2 -—1|,
1 -1 1

IMOMEIEH B OAHOPOJHOE 3JIEKTPHYECKOE [10J1e E . Haiitn HallpaBJIEHHWE BEKTOpa

[INTIOTHOCTH 3JIEKTPHYECKOI'0 TOKA ] , Yol 06pa3yEMLIﬁ HM € HallpaBJICHHEM

[10JIA, a TaK¥Ke KOIIMYECTBO DKOYIIEBa TCIUIA ¢ = (j . E), BBIACITAOIICTOCA IIPpH

€To NPOXOKIEHUH. PaCCMOTPETL JIBa cliyHdas:

a). E=E,{1,2,—1}; 6). E=E,{1,1,0}.

AKP Ned «Tenzopnote nonsn»
1.

Haiitu HAMPSKEHHOCTE 3JIEKTPUYIECKOTO TTOJIA E, €CITU pacripe/Ie]IEHHE CKa-

TAPHOTO MOTEHIHMAlla ¢ B IIPOCTPAHCTBE UMEET BU:

a). §0:—%; 0). p=Ade™; B). p=-dz’;

r

r). p=alnkr; o). p= 9e (notennuan KOkassr).

2. Beruuciurh: a) diveo(r) 7, 0) rot (/-i(’)/’n)



) do,rot A)dV
3. Unarerpan no o06éM L(gra p.ro ) npeoOpa3oBaTh B HHTErPaj 10 ITIOBEPXHOCTH.
p y peoop p p
4. Hatitu 3nauenus HHTErpanos, HE HDI/IGEFEIH K UX MPSIMOMY BBIYHCICHHWIO:

_ | — 1
a). i, = EI”#’Q » 0). nn; = E,[ninfdg
5 Haiitn QyHKwmio p, y10BIeTBOPSIOLIYI0 ypaBHEHHIO A@ = 47p , eclu

a). p=-Bz*: 0). p=—-Be ™

Ilpumepul Knaccuueckux 3a0a4 OUCYUNIUHDBL U 3A0a4 BPOPEeCCUOHANBHOU chepbl:
1.
B HekoTopol cHcTeMe KOOpAMHAT K M3BECTHBI KOMIIOHEHTHI BEKTOpa

a=1{1,-11}. B cucreme K', nonyuatomiefica u3 K nosoporom Ha yroua 30° Bo-
KPYT OCH X, U3BECTHBI KOMIIOHEHTHI BekTOopa ¢’ = {—1,2,2}. Halitu ckansphoe

IMPOU3BEAEHHE S3TUX BEKTOPOB.
2.
. B HBKOTOPOﬁ ﬂeKapTOBOﬁ CHCTEME KOOpAHHAT MMEET MECTO COOTHOHICHHE

T

nkm

=4 R,,. Jlokas3ars, 4T0
a). A , —tensop ll-ro panra, ectu I, u R,, — Tensopsl I1l-ro panra;
0). R,, — tensop lll-ro paura, ecnu 7,, u A — tensops lll-ro u ll-ro panros

COOTBETCTBCHHO.

B HBKOTOpOﬁ CUCTEME KOOPIWHAT HM3BECTHBI KOMIIOHEHTEI IBYX BEKTOPOB —

A={1,2,-1} u B={2,3,—4}. HaiiTu MaTpuIy Tem3opa I,=A4B, -, 4, u

BBIHHUCIIHTE €10 CIIC.

ﬂﬂﬂ ABYMEPHOTO rasa HeBSEll/Ihrlo,HeﬁCTBy}OI_HHX 3JIEKTPOHOB C MIIOTHOCTHIO A,
HaXoaAmerocs B NMEPNEHTUKYIIPHOM IMOCTOAHHOM M OJJHOPOJHOM MAarHUTHOM

—

noje H , BHIYUCIHTH KOMIIOHEHTBI TEH30pa IPOBOMMMOCTH O, , CBA3bIBAIOLLETO
yCpeaHEHHYIO 0 OOIBIIOMY MPOMEKYTKY BPEMEHM IUIOTHOCTh TOKa C Hamps-
SKEHHOCTBIO 3JIEKTPHYECKOro Ios. CUuTaTh, 4TO HA 3JIEKTPOH ACICTBYET CHIla
BSI3KOTO TPEHUs F =—)D.

3adanusn Ha pewieHue 3a0ay4 U3 nPoPeccuoOHanNbHOIl 001acmu, KOMNIEKCHbIE 3A0AHUA:
Halitu noreHuuman To4yeyHoro 3apsja B OJHOPOAHOM aHU30TPOINHON

cperie, XapakTepu3yeMoii TEH30POM [IN3JIEKTPUIECKOH IPOHNLAEMOCTH &, .

-

2 Haiitn HAIPSZKEHHOCTE 3JIEKTPUYECKOTO 11OJIA E, €CJIM paclpe/IcIieHHE CKa-

JSIPHOTO TIOTEHIMANA ¢ B MPOCTPAHCTBE UMEET BUJI:
__9. g — 2
a). p=——; 0). p=Ae™; B). p=—Az
X

3 HaiiT moToK paauyc-BeKTOpa Yepe3 3aMKHYTYIO [OBEPXHOCTh KOHYyCa C pa-

AUYCOM OCHOBaHUA a U BBLICOTOI /1.



4

HaiiTu mioTHOCTH paclpeneI€eHud 3apiaia o IIpH U3BECTHOM paclpeneieHnn

SJIEKTPHYECKOI0 MOJIA:

RBoo~NookrwNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,

_ |ar, mpn 0<r<R,
E= aR:
——7, npu r 2 R.

¥
Bonpocwt ona npopabomxku:
Bekroproe npoctpancTBo. basnc n pasMepHOCTs BEKTOPHOTO MPOCTPAHCTBA
CkanspHOE PON3BEICHUE BEKTOPOB IPON3BOIBHOTO BEKTOPHOTO IPOCTPAHCTBA
CumBon Kponexkepa. [IpaBuno JHmTeiiHa.
CkanspHoe NpOU3BEICHUE FeOMETPUIECKUX BEKTOPOB
BexTopHOE 1 1BOIHOE BEKTOPHOE MPOU3BEIECHIE T€OMETPHUECKIX BEKTOPOB
CMer1aHHOE IPOU3BEICHIE T€OMETPHUECKIX BEKTOPOB
[IpeoOpa3zoBaHre KOMIOHEHT BEKTOPA IPH [TOBOPOTE JEKAPTOBOI CUCTEMBI KOOPIMHAT
[IpeoOpa3zoBaHre KOMIOHEHT BEKTOPa IIPH MHBEPCHHU JIEKapTOBOW CHCTEMBI KOOPAWHAT
[onsiTre TeH30pa. 3aKOHBI MPSIMOTO M 00paTHOrO Mpeodpa3oBaHUs TEH30POB
CroxeHne ¥ yMHOXKEHHE TEeH30PHBIX BEITHINH
Caéprka TeH3opoB. Teopema neneHus
CuMMeTpHst TEH30pOB
W3oTponHbIe TEH30PbI
[IprBeneHre CHMMETPUYHOTO TEH30Pa BTOPOTO PaHTa K JUaroHAIbHOMY BUILY
VHBapraHTHI TEH30pPOB BTOPOTO paHra
TenzopHast popma puznuecKrx 3aKOHOB
Tenzop unepuuu
TenzopHoe nose. ['paaneHT ckaxsapHOi QyHKINH
JluBeprenuus 1 poTop BeKTOpHOro noiisi. Teopema I'enpmronbsna
[Mupkynanus BeKTopa o 3aMKHYTOMY KOHTYPY.
[ToToK BEKTOPHOTO OIS Yepe3 MOBEPXHOCTh
WHTerpanbHbIe TEOPEMBI BEKTOPHOTO aHAIN3a
KpuBonuHeiHbIE CHCTEMBI KOOPIMHAT
Juddepennnanbabie onepaTopsl B KpUBOJIMHEHHBIX KOOPANHATAX



IIpnioxenne 2
OueHo4HbIE CpeACTBa JUIA NPOBeIeHUSI IPOMEKYTOYHOM aTTecTalnu
a) Ilnanupyemble pe3y/abTaTbl 00yUeHHsI M OLICHOYHbIE CPecTBA VIl IPOBeJeHHs IPOMEKYTOYHOM ATTeCTaluM:

Kox nannkatopa WuankaTop TOCTHKEHUS KOMITCTCHIINI O1eHOYHBIE CpEeCTBA

OIIK-2 cnoco0HOCTBIO HCIIOJIB30BATh B HpO(l)GCCl/IOHaJILHOﬁ JCATCIBHOCTH 0a3oBble 3HAHUS q)yHlIaMeHTaJH)HbIX pa3ieJ;ioB MATEMATUKH, CO31aBATb MATEMATHYIECCKUEC MOIETH
THIIOBbIX HpO(l)eCCHOHaJI])HbIX 3alavd U HHTEPINPETUPOBATH MOJYYCHHBIC PE3YJIbTATHI C YI€TOM I'DAHUII IPUMEHUMOCTH MojaeJei

3HaTh OCHOBHBIE TEOPETHYECKHUE MOJIOKEHHUS, Ilepeuenv meopemuueckux 6onpocos K 3avemy
(OpPMYIHPOBKH M JI0Ka3aTeNIbCTBA Psijia TEOPEM, WunexcHble 0003HAYCHUS.
METO/IbI ¥ IPUEMBI PEIICHHS OCHOBHBIX 33/1a4 VHBapuaHThl, KOHTpaBaPHAHTHBIC U KOBAPHAHTHBIE BEKTOPHI.
JHUCUUILIMHBI, 3Talbl MATEMaTHYECKOTO ITonsaTHE TeH30pa NPOU3BOJILHOTO MOPSIAKA.
MO/JICTIMPOBAHMS TIPH PELICHHUH 32124 CJoxeHHe, yMHOXKECHHUE, CBEPThIBAaHHE TEH30POB.
Tensop nedopmariuii U TEH30p HAIPSHKSHUI
BekTop-¢hyHKINA CKalsIpHOTO W BEKTOPHOTO apryMEHTa: OINpeielIeHUe, IPEel, HePEPHIBHOCTS.
JuddepenunpoBanue BeKTOp-PyHKINH.
Beicmme mpousBoHbIE.
Wurerpan ot BeKTOp-(PYHKINH 110 CKAJISIPHOMY apTyMEHTY.
0  BekropHoe ypaBHeHHE KpuUBOW. HaTypamsHbIi mapaMeTp
1  Compuxkacarommascs II0CKOCTb.
12 Bolunciienue KpUBU3HBL U KPyUEHUS! KPUBOU
13 EcTtecTBeHHBIN TpEXTPaHHUK KPUBOM
14  Ckamapusle noist. IloBepxHocTH (TMHUM) ypoBHSA. IIpon3BogHAS [0 HAIPABICHUIO U TPAJAUEHT
15 Bexropnslie noss. Bexropasble inHuu. I1IoTok BEkTOpa 4epe3 NOBEPXHOCTh
16  JluBepreHLusi BEKTOPHOTO MOJIS
17  ®opmyna [aycca-Octporpanackoro.
18  ®dopwmyna ['puna.
19  Iupkynsuus BEKTOPHOTO MOJIS
20  Buxpesbl€ II0JISI 1 POTOP BEKTOPA
21  dopmyna Crokca
22 IToTeHManbHBIE OIS
23 CoJieHOUAAIBHBIE OIS
24 Omneparop Habma. Oneparop Jlariaca

PP OO0O~NOOTE,WNE

Ymerb WHTEpnpeTHPOBaTh TOHSATHS U YTBEPKICHUS, IIpumepwvr munogwix 3a0ay
MIPUMEHSTH K PENICHUIO 33/1a4 U3y4YEeHHYIO TEOPHIO;
0a30BbIC 3HAHUSI €CTECTBEHHBIX HAYK, MaTEMaTHKH,

OCHOBHBIE (DaKThl, KOHLEIIUH, IPHUHLMUIIBI TEOPHH, 2. Bexkrop M, mepreHANKYJIAPHBIA K ock OZ ¥ BEKTOpY a = (8; =15 3), o0pasyet ocTpsbIii yroi ¢ ocbio Ox.
CBSI3aHHBIX C (DU3MKOI; OCYIIECTBISITH DTATIBI

1. HaiiTH miomans TpeyroJibHUKa, MOCTPOSHHOTO Ha BEKTOPax a—2b u 3a+2b , ‘5‘ =3, ‘t_)‘ =1, a’b =60°.




Kon nnnukaropa

I/IHZ[I/IKaTOp JOCTHKCHHS KOMIICTCHIINA

O1eHOYHBIE CpeCTBA

MATEMAaTHYECKOTO MOJACIUPOBAHUSA, PEIIATH 3a1a9n
Ppa3HbIMU MCTOJaMU MaTEMaTUYECKOI'O
MOACINPOBaHUA

3Has, 4To ‘m‘ =51, HaliTU ero KOOPINHATHIL.

3. Haittn np- (5 + 5), a=(3-6-1), b=(14;-5), c=(3-412).

4. Jlana BextopHas ¢pyHKims ckamsipHoro aprymenta T (X(t), y(t), z(t)) , rouka M, nampaBieHue I:
u=costi +sintj +tk; MLLL; 1 =2i—3j+k

Haiitu:

1) mpou3BOAHYIO BEKTOPHOH (PYHKIIMH B TOUKEe M;
2) rogorpad BEKTOpHOU (yHKIINH;

3) NpOM3BOAHYIO BEKTOPHOH (PYHKINH, TAPAIIEIbHYIO BEKTOPY I

5. Jano: cxkamsproe mone U (X, Y, Z) , Touka M, HarpaBieHue I:

us= In(3x2 +4y2)+5xz; M@ELL; 1=2i-3j+k

Haiitu:

1) mpousBoHyt0 ckamsiproro moist U (X, Y, Z) B Touke M B HampaBlICHAH I;
2) rpamuent nonst U (X, Y,z) B Touke M.

5. Haiitn eHTp Macc 0JJHOPOJHOTO Tema ( 14 :1) , OTPAHMYEHHOTO MOBEPXHOCTAMM Y’ +2° <X <2,

Bnaners

[MeTotaMn MaTeMaTHIECKOTO MOAEINPOBAHUS,
TOCTaTOYHO I'PAMOTHO MHTEPIPETUPYET PE3YIbTAThI
MOJICITUPOBAHHS

3a0anus na pewenue 3a0ay u3z NPogheccuoranrbHoO 00IACU, KOMNLEKCHbIE 3A0aHUs

1. Jlns qBYX AaHHBIX TEH30POB M IAHHBIX BEKTOPOB HANTH a) CYMMY TEH30pOB, 0) MPOM3BEICHNE TEH30pa Ha
BEKTOD CIIpaBa U CJIEBa, B) CKAJIIPHOE MPOU3BENICHNE TEH30pa Ha TEH30p CIpaBa U cJieBa, I') TEH30PHI,
oOpaTHBIE K JJaHHBIM, 1) poaudGepeHITMpoBaTh JaHHbIE TEH30PHIN PA3JIOKUTh OTyUYEeHHBIE TEH30PHI HA
CUMMETPHYHYIO ¥ aHTUCUMMETPUYHYIO YacTH.

ITIK-4: cnoco0HOCTBIO NPUMEHATH HA MPAKTHKE npO(beccuonanLHue SHAHUA U YMEHUS, MOJTYUYECHHbIC IIPU OCBOCHUH l'[pO(l)l/lJ'leLlX (l)l/l3l/[‘leCKl/lX JAUCHMIIIUH




Kon nnnukaropa

I/IHZ[I/IKaTOp JOCTHKCHHS KOMIICTCHIINA

O1eHOYHBIE CpeCTBA

3HaTh

3HaTh TCOPETUYCCKHUEC OCHOBBI 1 3aKOHOMCPHOCTH
BEKTOPHOI'O U TECH30PHOT'O aHaJI1M3a, IPUHIUIILI
COOTHOMICHUA MCTOJOJIOTHH U METOO0B
€CTCCTBCHHO-HAYYHOI'O ITO3HAHUA

Teopemuueckue 6onpocul

1. [ToHsITHE TEOMETPUYECKOTO BEKTOPa, PaBHbIC BEKTOPBI, ICHCTBUS HaJl FEOMETPUYECKUMH BEKTOPaMH.
KommHeapHOCTh, KOMIUIAHAPHOCTH BEKTOPOB. HeoOXoanMBIE U 10CTaTOYHbIE YCIOBHS KOMIUIAHAPHOCTH
TpeX BEKTOPOB U KOJUIMHEAPHOCTH JIBYX BEKTOPOB (BO3ZMOXKHOCTSH IpeZicTaBiieHust ogHoro B Buae JIK
JPYTHUX).

2. Basuc Ha rIockocTH M B IpOCTpaHCTBe, adUHHBIN 1 1exkapToB Oasuc. Pasnoxenue BeKTopa 1o
6asncy, TeopeMa 0 BO3MOXKHOCTH Pa3JIOKEHHUS U €T0 €IUHCTBEHHOCTH, KOOPIMHATHI BEKTOpa B Oaswuce.

3. OmnpenencHre HAPaBISIOMIX KOCHHYCOB. CBSA3b MEXIy OPTOM M HANPaBISIONIMMHI KOCHHYCaMH.
OCHOBHOE CBOICTBO HAIIPABIIAIOIINX KOCHHYCOB.

4. ITpoekuust BEKTOpa Ha OCh, BEIYHCIEHHE, CBA3b MEXIy A€KapPTOBBIMH KOOPIMHATAMH W MPOSKIHIMHU
BEKTOPa Ha KOOPAWHATHBIE OCH, TPOCKINS U CKAJISIPHOE TPOU3BEICHHE.

5. EcTecTBeHHBIN TpeXrpaHHUK KPUBOM

YMeTh

Hcrnonb30BaTh MATEMAaTHIECKYIO TEXHOJIOTHIO IS
00paboTKM CTaTUCTHYECKOM NH(DOpMALUK U
MAaTeMaTU4€CKUC METOAbI JJId PECHICHUA
MPaKTHYECKUX 3373

Ymemw pewamo npaxmuueckue 3a0auu ciedyiowe2o co0epilcanus.

1. JleficTBUS Hall BEKTOpaMH, 3aJJaHHBIMU KOOpAHMHAaTaMU. HeoO0XoauMbIe 1 TOCTaTOUYHBIE YCIOBUS
KOJUTMHEAPHOCTH JIBYX BEKTOPOB (IIPOMOPIIMOHATILHOCTh KOOPJIMHAT), KOMILJIAHAPHOCTH TPEX BEKTOPOB
(paBEeHCTBO HYIIO ONPENCTUTENs).

2. CkansipHO€ MPOU3BEACHUE ABYX BEKTOPOB: ONpPEAEIICHNE, TeOMETPUIECCKUE TPUIIOKECHHS,
¢usnveckuii cmpici, BeruucieHue B JJCK.

3. BekTopHOoe mpou3BeieHre ABYX BEKTOPOB: OIpeieJIeHHEe, TeOMETPHUECKUE TIPUIOKEHUS, CBONCTBA,
peramcienue B JICK.

4, CMenraHHOE TIPOH3BEICHIE TPEX BEKTOPOB: ONPEICICHUE, TEOMETPUICCKUE MTPIIIOKCHHS, CBOUCTBA,
peramcienue B JICK.

5. OmnpezneneHre OpTa BEKTOPa, HAXOKICHUE OPTa I 3aJaHHOTO BEKTOPa M BEKTOPA 110 €T0 OPTY

6. OnpeznencHus ypaBHCHUH JTUHUU Ha IDIOCKOCTU M IOBEPXHOCTH B MIPOCTPAHCTBE, IPUMEpPHIL. JIMHUS 1

MOBEPXHOCTD M0 OTHOUIEHUIO K YPAaBHEHUIO, BBIPOXKIACHHBIE Clly4au. Y paBHEHUE JIMHUU B IPOCTPAHCTBE.
T'eomeTpuueckuii CMbICH ypaBHEHUN MTEPBOTO MOPSAKA OTHOCUTENIBHO X,Y Ha IIOCKOCTU U X,Y,Z B

HPOCTPAHCTBE.

7. BekTop-(hyHKIHsI CKAJISIPHOTO M BEKTOPHOTO apryMeHTa: ONpe/IeIeHUe, IIpe/iell, HeNPEPbIBHOCTb.
8. JuddepernrpoBanue BeKTOp-GyHKINH

9. Bricmme npon3BoaHbIE

10.  Huterpain oT BeKTOP-(YHKIHMH 110 CKAISIPHOMY apryMEHTY

11.  TlonsTHe 1O, TOBEPXHOCTH YPOBHS, IMHUH YPOBHS

12.  TIpousBoaHas 110 HAaNpaBJIEHHIO, TPAIUEHT. ['eomMeTpruuecKkuii 1 GU3NUECKUN CMBICIIBI TPaIHEHTA.
KacaTenpHast 10CKOCTh 1 HOpMAJIb K TIOBEPXHOCTH.

13.  BekropHoe ypaBHeHMe KpuBOH. HarypanbHbli napamerp




Kon nnnukaropa

I/IHZ[I/IKaTOp JOCTHKCHHS KOMIICTCHIINA

O1eHOYHBIE CpeCTBA

14.  Comnpukacaromascs II0CKOCTb.
15. Broluucnenue KpUBHU3HBI U KPYUYEHHsI KPUBOU

Bnanets

Mertononorueil, METOAUKON U TEXHUKOU MPOBEACHUS
CTaTHCTHYECKUX U MPHUKIATHBIX UCCIICTIOBAHNN

Brademv memooamu viuucnenus cnedyowux Xapakmepucmux:

1. KpuBonuHeitHbIN HHTETpall TIEPBOrO POJA: ONPEICICHHUE, TEOMETPUUECKHUN CMBICI, (PU3NIECKUI
CMBICT, CBOICTBA, BhIuKCIIeHHE. B T.4. [IoHATHE [UIMHBI [yT'H KPUBOMU, BEIYHCIICHUE.

2. [ToBepXHOCTHBII UHTETPA EPBOrO POJa: ONpeAeieH e, (PU3NIECKHIA CMBICI, CBOICTRA,
BBIYKCIICHHE.

3. Brruncnenue miomaaei moBepXHOCTEH.

4. [TputoxkeHus: UHTErpasioB Mo GUIype B MEXaHUKE: KOOPIAUHATHI LIEHTPA TSHXKECTH, IPUMEHEHUE

Tabnuup! GopMyIT IS IPUIIOKEHHUH.

0) ITopsiok NpoBeAeHNs MPOMEKYTOUHOI aTTecTAMM, NOKA3aTeJIM M KPUTEPHH OLleHUBAHUS:

CTynIeHTHI CoAaroT M0 JUCHUIUIMHE B 5- M ceMecTpe 3a4éT.
Kpurepnem ycnenrHoro ocBo€HHs IpOrpaMMbl AUCIHIUINHBI SBIISIOTCSL:

- YMEHHE UHTEPIPETUPOBATH MTOHATHS M yTBEPXK/ICHNUS, IPUMEHATH K PEIICHHIO 33/1a9 H3YUEHHYIO TEOPHUIO;

- YCBOEHHE METO/IOB M IPUEMOB PELIEHHs OCHOBHBIX 33/1a4 ANCIUIUIMHBI, IPUOOPETEeHNE HAaBBIKOB PAOOTHI ¢ HaboJIee YacTo BCTPEUAIONMMUCS 00bEKTaMH BEKTOPHOTO U TEH30PHOTO

aHaJmM3a.

- 3HAaHUE OCHOBHBIX TCOPETUICCKUX HOHO)KGHHﬁ, q)OpMyJ'IHpOBOK 1 10Ka3aTCJIbCTB psajia TCOPEM.

Iloka3aTenu U KpUTePUHU OLIEHMBAHMSA 3a4eTa(B COOTBETCTBUH C (POPMUPYEMBIMH KOMIIETEHIIUSAMH U IUTAHUPYEMBIMH pe3ybTaTaMH 00yUeHHS):
— Ha OIIEHKY «3a4TEHO0» — CTY/ICHT JO0JDKEH IT0Ka3aTh 3HAHMS Ha YPOBHE BOCIIPOM3BEACHNUS M 00BSICHEHUS HH(GOPMAIINH, HHTEIUIEKTYaIbHBIE HABBIKM PEIICHHUS MMPOCTHIX 3a7ad;
— Ha OIICHKY «He 3a4TeHO0» — CTY/ICHT He MOXKET TI0Ka3aTh 3HAHMS Ha YPOBHE BOCTIPOM3BECHHS U OOBACHEHNS HH(DOPMAITHH, HE MOKET IMOKa3aTh HHTEIUIEKTyaJIbHbIC HABBIKH PEIICHHS

MIPOCTHIX 3a7ad.




