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AHHOTaIUI

JucuuruinHa «BekTopHas anreOpa M BEKTOPHBIN aHalIM3» BXOIUT B 00pazoBaTEIbHYIO
pOTrpaMMy BBICIIETO OOpa3oBaHWs 1O HAIPABICHHIO MOATOTOBKH/ cremmaimbHocTH 12.03.02
«OnTOoTeXHUKa»  HAMpaBICHHOCTH  «OINTHUKO-JIEKTPOHHBIE TMPUOOPBI U KOMIUIEKCHI».
Juctumunaa peanu3yercs kadempoid «Ne2 1.

JlucuuiuinHa HauesneHa Ha (P OpMUPOBAHKE Y BBIITYCKHUKA CIEIYIOIMX KOMIIETECHIIUMA!

[IK-1 «CnocoOHocTh K (OPMHUpPOBAHUIO TEXHUYECKUX TpeOOBaHUN M 3aJaHuUNl Ha
OPOEKTHUPOBAHWE M KOHCTPYHPOBAHHE ONTHYECKMX M OINTHUKO- JJIEKTPOHHBIX MpPHUOOPOB,
KOMILJIEKCOB U UX COCTaBHBIX YacTeil»

ConeprkaHue TUCHMIIMHBI OXBAThIBAET KPYT BONPOCOB, CBSA3aHHBIX C MaTeMaTHUYECKUM
aHaJIM30M, ONMCAaHHEM BEKTOPHBIX BEJTHYHUH.

[IpernonaBanue IUCHMIUIMHBI IMpEAyCMAaTpUBAeT cCleAyroue (GopMbl OpraHu3aluu
y4eOHOTO0 mpolecca: JeKIHUH, JabopaTopHbIe pabOThl, CAMOCTOSITEIbHAS PAa00Ta 00YYarOIIETroCs.

[IporpaMMol UCHMIIIMHBI MPEILyCMOTPEHBI CIEAYIOIIME BHUJbI KOHTPOJSA: TEKyIIMH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAS aTTecTalus B (hopMme 3auera.

OOwmast TpyZJO0E€MKOCTh OCBOCHMS IUCLUIUIMHBI cocTaBisieT 3 3aueTHbIX eaumHuisl, 108
4acoB.

SI3pIk 00y4eHUS 10 TUCIUIIIIMHE KPYCCKUHN »



1. IlepeudeHb mIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUILIIMHE

1.1. [enu npenogaBaHust JUCLUIUIUHBIL

Hacrosimuii Kypc uMeeT 1emb: AaTh CTyIeHTaM HeOOXOAUMBIE CBEJICHHS TI0 BEKTOPHOMY
QHAIN3Y M BEKTOPHOMY MCUMCIICHHIO A M3Y4YEHUS B JaJbHEHIIEM IPYrMX IUCLUIUIMH.
[TonsiTust ¥ MeTOJIbl BEKTOPHOTO aHajIM3a HAILIM IIMPOKOE IPUMEHEHHE B JAMCLHUIUIMHAX,
CBSA3aHHBIX C U3YYECHHEM ONTOTEXHUKH.

1.2. JucuuiuiiHa BXOAWT B  COCTaB  4acTH, (OPMHUPYEMOH  yY9aCTHHKAMH
00pa3oBaTeNIbHBIX OTHOIICHUH, 00pa30BaTeNbHOM MpOrpaMMbl BICHIET0 00pa30BaHus (ajee —
OI1 BO).

1.3. IlepeueHb maaHUpyEMbIX pe3yJIbTaTOB O0YUYEHHS M0 AUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUPYEMbIMH pe3yibratamu ocBoenus: OIT BO.

B pesynbrare u3ydeHus AUCHUILUIMHBI OO0yYaroIUics NOJDKEH o0JsiafiaTh CIEAYIOLUIMMHU
KOMIETEHIMSIMU WM UX yacTsMU. KoMIeTeHIMu 1 MHAUKATOPbl X JOCTH)KEHUS IPUBEJICHBI B
tabmure 1.

Tabauna 1 — [lepedyeHb KOMIETEHIMH U UHAMKATOPOB UX JIOCTHKEHUS

Koo u
Kareropus (rpynmna) Kon n HaumeHoBaHUe HHIUKATOPA JOCTHIKEHUS
HanuMEHOBaHIE
KOMITETEHIINH KOMITETEHIIN
KOMIIETEHIINHU

[IK-1./1.1 aHanu3upyeT u onpeaesieT
TpeOOBaHUS K apaMeTpam, MPeabsBIsSIEMbIEC K
pa3pabaThIBa€MOM ONTOTEXHUKE, ONTHUYCCKUM U

[TK-1 Cnoco6HOCTH
K GOpMHUPOBAHUIO

TEXHUYECKHUX
. OIITUKO-3JIEKTPOHHBIM MPUOOPaM U KOMIUIEKCAM C
TpeboBaHUH U
o YYETOM M3BECTHBIX KCIEPUMEHTAIBHBIX U
3a/1aHui Ha
TEOPETUYECKUX PE3YIIbTATOB
IIPOEKTUPOBAHKE U
[TpodeccrnonanbHbie [IK-1./1.2 onpenenser, KOPPEKTUPYET U
KOHCTPYUPOBAaHHE

KOMIIETCHLIUU 00OCHOBBIBACT TEXHUYECKOE 3a/laHUE B YACTU
ONTUYECKUX U
MIPOEKTHO-KOHCTPYKTOPCKUX XAPAKTEPUCTUK

ONTHUKO-
OJIOKOB U Y3JIOB ONITUYECKUX U ONTHUKO-
AJIEKTPOHHBIX
ANEKTPOHHBIX TPUOOPOB
puOOopOB,

[IK-1./.3 ocyiiecTBIIsSIeT IOMCK U aHAJIN3 HAYYHO-
TEXHUYECKOH HH(POpPMAIIHH, OTEYECTBEHHOTO U
3apy0e)HOTro OmbITa, paboTaeT ¢ 0a3aMu JaHHBIX

KOMILJIEKCOB U UX
COCTaBHBIX YacTen

2. Mecro nuctuiuinHbl B cTpykType OI1

JucnurnauHa MoKeT 6a3upoBaThCsl HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IIPYU U3YUYEHHUHU CIIEYIOUINX AUCIUIIINH:

- Ousuka

- PaguorexHuueckue Lenu U CUrHaJIbI

3HaHUs, TOJy4YeHHbIE NPU U3YUYEHUU MaTepuana JaHHOW IHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOTYT MCIOJIb30BaThCS IPU U3yUYEHUU JAPYTUX TUCIUILINH!

- TeopeTuueckrie OCHOBBI JIOKALIUU U HABUTALUU

- OCHOBBI TEOPUU ONTUYECKUX CUTHAJIOB

3. O0BeM H TPYAOEMKOCTh TUCIUTLTHHBI

JlanHbple 00 obmeM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOU
paboThI 1O TUCHUILUIMHE (M pacipeieleHle 3TOM TPYJ0EMKOCTH IO CEMECTpaMm) Mpe/ICTaBICHbI B
Tabaure 2.

Tabmmia 2 — O0beM 1 TPYJIOEMKOCTh JUCITUTITUHBI

TpynoemMKocTs 110

Bup yue6HOI paboThl Bcero ceMecTpaM
Neb
1 2 3

Obwan mpyooemKocmo oucyunaunwt, | 3/ 108 3/108




3E/ (1ac)

Ayoumopnsie 3anamus, BCETo vac. 34 34
B TOM YHUCJIE:
nekuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3ansatus (113),
(dac)
naboparopnsie pabotsl (JIP), (dac) 17 17

KypcoBoi npoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

CamocmoamenvHas paboma, Bcero (dac) 74 74
Buo npomesxcymounoii ammecmayuu’ 3auer,

mudd. 3ager, sx3amen (3auver, Hudd. 3au, | 3auer 3auer
DK3.%%*)

*k
IIpumeuanue:  kaHaMAAaTCKUil SK3aMeH

4. CopepxaHue JUCHUTUIIMHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JUCIIUILIMHBI ITO pa3jieiiaM U BUJAM 3aHSATHIA.
Paznensl, TeMBI AUCHUIITUHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIE 3.

Tabmmma 3 — Pa3nensl, TeMbl TUCIMUIUIAHBI, KX TPYJIOEMKOCTh

Pasnensl, TEMbI JUCIUILIAHEL Jexunn | 113 (C3)) - JIP KIIT CPC
’ (dac) (qac) (dac) (qac) (dac)
Cemectp 6
Pasnen 1. BekropHas anre6pa 8 34
Pasnen 2. BekTopHbIii aHamm3 9 40
Hroro B cemectpe: 17 17 74
Hroro 17 0 17 0 74

4.2. CopnepxaHue pa3/ieJiOB U TEM JICKIIMOHHBIX 3aHSATHI.
CopeprxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHH IPUBEICHO B TaOHIe 4.

Ta6mmia 4 — ConepxaHue pa3eioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u conepxkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 BexkTopHas aaredpa

1.1 Onpenenenne ckaisipa 1 BEKTopa. PaBeHCTBO BEKTOPOB.

1.2 Cnoxenuie, BBIMUTAHUE U PA3TI0KEHUE BEKTOPOB.
YMHOKeHHEe BEKTOPOB Ha CKaysip. EMMHUYHbBIE BEKTOPHI.

1.3 [Ipoexkius BeKTOpa Ha Kakoe-I1Oo HarpaBlIeHHUE.
Koopaunats! Bektopa. IIpaBas u neBast cucTeMbl KOOpAUHAT.
AHaJIUTHYECKNE BBIPAKEHHSI PABEHCTBA, CJI0KEHUS U BBIUNTaHUS
BEKTOPOB.

1.4 IIpeobpazoBanue koopauHar. IIpeoOpa3oBanue
COCTaBJISOLIEH BEKTOpaA MIPU MEPEXO0/I€ OT OJHON CHCTEMBbI
KOOpAMHAT K IPYTrOM.

1.5 CkansipHO€ MM BHyTPEHHEE ITPOU3BEJICHHE IBYX BEKTOPOB.
Ero cBorictBa

1.6 BekTopHOE UK BHENTHEE TPOU3BECHHUE IByX BEKTOPOB.
N3obpakenue miomaaeii Bekropamu. BekTop 3aMKHYTOM
noBepxHocTU. CBOMCTBA BEKTOPHOTO MTPOU3BEIACHUS.

1.7 IlponsBenenue Tpex BekTopoB. 1x cBolicTBa 1.8 BekTopHbie
YPaBHEHHS




2 BekTopHsbIii ananm3

2.1 IlepeMeHHbIE BEKTOpbI, 3aBHUCSIIME OT CKAJIIPHOTO
aprymenrta. JluddepenupoBanue BekTOpa MO CKaIIpPHOMY
aprymenty. @opmynel nuddepeniupoBanus. MHTErprpoBaHue
M0 CKaJISIPHOMY apryMEHTY.

2.2 lnddepennmpoBanue BEKTOpa, OTHECEHHOTO K TOJBHKHON
CUCTEME KOOpJIUHAT

2.3 ®OyHKUMM OT BEKTOpHOro aprymenrta. CkajlsgpHOe U
BEKTOpPHOE 10Jie. BEeKTOpHBIE JINHUH.

2.4 'paiueHT U ero CBOMCTBA.

2.5 IlpousBonaHas BeKTOpa MO HampaBiieHHIO. ['palueHT ogHOro
BEKTOPA 110 IPYTrOMY.

2.6 IloTok BekTOpa uepe3 MOBEPXHOCTh. PacxoxaeHne BeKTopa.
Teopema ["aycca.

2.7 Onepatop I'amuibTOHA.

2.8 Hupkynauusi BEKTOpa BAOJb KOHTypa. Buxps BekrTopa.
Teopema Ctokca.

2.9 OnpeneneHust BEKTOPa MO €ro BUXPIO U PACXO0KICHUIO.

4.3. Ilpaktuueckue (ceMUHAPCKUE) 3aHATHUSL
TeMbl IPaKTHYECKUX 3aHATHHA U UX TPYTOEMKOCTh ITPUBECHBI B TAOIHUIIE 5.

Ta6JII/ILIa 5-— HpaKTI/I‘-IeCKI/IC 3aHATUSA U UX TPYHAOCMKOCTDb

Ne
No TeMbl MPaKTUYECKUX @ . | TpynoemkocTs, |pa3aena
o B OPMBI IPAKTHYECKUX 3aHATHI (ac) R
JIVHBI
VY4eOHBIM MJIaHOM HE MPEyCMOTPEHO
| |
Bcero
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJIOEMKOCTb IIPUBEJECHBI B TaOIUIIE 6.
Tabnuua 6 — JlabopaTopHbIe 3aHATHSI U UX TPYIOEMKOCTb
Ne
Ne HaumenoBanue 1abopaTopHbIX paboT Tpynoemkocts, | pasnena
/11 (dac) JTUCIIAIT
JIMHBI
Cemectp 6
1 | [MocTpoenue BEeKTOPOB B cpene mporpammupoBanus Matlab 3 1
U CHCTEME aBTOMATHU3UPOBAHHOIO  MPOEKTHUPOBAHHUS
Mathcad.
2 | Ilpocreiimine omepauMud HajJ BEKTOpaMH B cpele 3 1
MIPOrpaMMHUPOBAHUS Matlab " cucreMe
aBTOMATH3MPOBAHHOTO NpoekTupoBanus Mathcad.
3 | CkamsipHOe ¥ BEKTOPHOE TMPOU3BEICHHE B  Cpele 3 1
IPOrPaMMHUPOBAHHUS Matlab u CUCTEME




aBTOMATH3MPOBAHHOTO MpoekTupoBanus Mathcad.

4 | IlocTtpoeHue Mmojsi BEKTOPOB B Cpeie MPOrpaMMHUPOBAHUS 4 2
Matlab u cucreme aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHUS
Mathcad.

S5 | BexropHblii aHanu3. PoTtop, nuBepreHuus U rpajueHT B 4 2

cpene  mporpammmupoBanus ~— Matlab  u  cucreme
ABTOMATH3MPOBAHHOTO MpoekTupoBanus Mathcad.

Bcero 17

4.5. KypcoBoe nMpoeKTHpOBaHWE/ BBHITIOJIHEHHE KYPCOBOH PabOTHI
Y4eOHBIM IIaHOM HE MPEYyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaromuxcs
Bunber camocTosTenbHON paboThl M €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0IHIIe 7.

Tabmmia 7 — Buasl caMOCTOSITEIBHON pabOTHI M €€ TPYT0EMKOCTh

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboTh
yac qac
1 2 3
N3y4eHne TeopeTHIECKOro MaTepuaia
59 59
quciuminiel (TO)
KypcoBoe npoekxtuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brmonnenue pedeparta (P)
[ToaroToBka K TeKyuemy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomamnee 3aganue (J13)
KonTponbubie pabotel 3a0uHuKOB (KP3)
IToaroroBka K MpoOMeXyTOYHOU 5 5
arrecrauuu (ITA)
Bceero: 74 74

5. [epeueHsb yueOHO-METOIUIECKOTO 0OCCIICUCHHSI
JUTSL CAMOCTOSITEIIEHOW Pa0OThI 00YYAIOIIMXCSI IO TUCIIUIUTHHE (MOJIYIIO)
Y4eOHO-MEeTOAMUECKHE MAaTepHalbl JIIi CAMOCTOSITEIBHON PabOThl OOYyYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepedeHp MEYATHBIX M AIEKTPOHHBIX YUCOHBIX W3aHUN
[lepeyeHnpb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBeieH B Tadnule 8.
Tabnuna 8— [lepeueHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

[udp/ KomuecTBo 5K3eMILIApOB B
URL a P cc bubnuorpaduueckas ccpiika OUBIIHOTEKE
v (Xpome 3IIeKTPOHHBIX SK3EMILISIPOB)

521 b82 bopucenko A. 1. BekTopHslii
aHaJM3 M HaJaja TEH30pHOTO
HCYHUCIICHUS: yuel. mocooue s
By30B / A. . Bopucenko, 1. E.




Tapamnos. - 4-¢ u3z. - XapbKoB :
Wzn-Bo Xapek. yH-Ta, 1972. - 255
C.

514 A45 AmnanamBunu I'. JI. OcHOBBI
BEKTOPHOT'O aHAJIM3a U DJICMCHTHI
teopuu nojst / I'. JI. AnmamamBuiu. -

2-e u3Ad. - M. : Beiciuik., 1962. — 79 c.

514 11159 HIunos I'. E. JIeknuu o
BEKTOPHOMY aHAIU3y: yuyeOHoe
nocobue / I'. E. lllunos. - M. ; JI. :
I'ocrexusnar, 1954. - 139 c.

004.4 A65 | Auapuesckuii bopuc
PocrtucnaBuy. DnemMeHTHI
MaTEMaTHYECKOr0 MOJICTUPOBAHUS
B nporpamMMHubIx cpegax MATLAB
5 u Scilab: monorpaduwus / b.
P.Aunpuesckuii, A. JI. ®pankos ;
®enep. uenesas mporp. "T'oc.
MOJIJICPIKKA WHTETPAIMH BBICIIL.
oOpa3zoBanus 1 (yHIaM. HAYKH Ha
1997 - 2000 romsr". - CII6.: Hayka,

2001. - 286 c.
519.6/.8 Makapos Esrenutii ['eopruesuy.
MI5 Wmxenepusie pacuetsl B Mathcad:

moHnorpadus / E. I'. Makapos. -
CIIG.: TTutep, 2003. - 448 c.

7. IlepeueHb 3NEKTPOHHBIX 00pPa30BaTENIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UHPOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VIHTepHeT», HEOOXOOUMBIX JUISI OCBOCHUS TUCLMILIMHBI
npuBesieH B Tabnmue 9.

Tabmuma 9 — IlepedyeHb SJIEKTPOHHBIX O00pa30BAaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOMU cetu «HTepHeT
URL anpec HaunmeHnoBanue

http://znanium.com/ DJIeKTPOHHO—OMOIMOTEYHAs CUCTeMa «Znaniumy»

http://e.lanbook.com/ | DnexTpoHHO—OMOIMOTEYHAs cucTeMa «JIaHbY

http://techlibrary.ru/ DnexTponHas oubmmoreka «Techlibrary»

8. IlepeueHpb MHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepeyerp mTpOrpaMMHOTO OOECIEUYEHHUs, HCIOJIB3YEMOTO IPH OCYIIECTBICHUU
00pa30BaTeILHOTO MpoIiecca M0 AUCLUIITIHE.
[lepedyenp UCIONIB3yEMOT0 MTPOTPAMMHOTO obecTieueHus npeacrasieH B Tadmmie 10.

Tabnuna 10— [lepeuens nporpaMMHOTo obecreueHus

Ne i/t HaumenoBanue

1 Windows XP/7




2 Mathcad 2000 Professional

3 Matlab 2007b

8.2. [lepeucHb UH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIHILTHHE

[lepeuenp wuCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBICH B
Tabaume 11.

Tabnuua 11— Ilepedyenp MHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

Ne i/ HanmenoBaHue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKas 0a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa30BaTEIILHOTO MpoIiecca M0 TUCIUILUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUUECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOAMMOCTH)

1 | JlexuuoHHas ay iuTOpUs

10. OueHouHbIe cpeACTBa ISl MPOBEACHUS TPOMEKYTOUHOHN aTTeCTaIlluu
10.1. CocTaB OLEHOYHBIX CPEACTBIISI MPOBEACHUS IPOMEKYTOYHOH aTTECTAIHH
o0y4aromuxcs Mo AUCUUIUIMHE PUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IPOBEACHHS MPOMEKYTOYHOH aTTeCTaIluu

Bug HpOMC)KyTO‘-IHOfI aTTCCTalln HepequL OIICHOYHBIX CPCACTB

3auer Cnucok BOIpoCoB;
TecTsl

10.2. B kauecTBe KpUTEpUEB OLEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH O0ydaromMMucs MpUMEHseTcs S-0ajibHasi MIKala OLUEHKH cPOpMHUpPOBAHHOCTU
KOMIIETEHIIN, KOTopasi MpuBeaeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET UCIOIb30BATHCS
100-6ammpHast ~ mIKajla ~ MOMYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BAaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUH

Or1reHKa KOMITETEHITUI

Xapaxrepructuka chOpMUPOBAHHBIX KOMITETEHIINI
5-0ayuipHas IIKaia PAKTEp (popmp

— oOyuatomuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
Marepuan,

— YBEPEHHO, JIOTUYHO, MOCIEI0BATEIBHO U TPAMOTHO €0 M3J1araer;

— ONMpasACh Ha 3HAHHS OCHOBHOM WM JONOJHUTEIBHOM JIMTEPATYPHI,
TECHO IPUBS3BIBAET YCBOCHHBIE HAYUHBIC TTOJIOKEHUS C MPAKTUYECKON
JIeATEIbHOCTBIO HAIIPaBJICHUS;

— yMeJo 000CHOBBIBAET U apIYMEHTHUPYET BbIIBUTAa€MbIE UM HJIEU;

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTIN3uPOBAHHBIX TOHSITHIA.

(OTIIMYHO»
Ga4YTCHO»




OreHKa KOMIIETEHINHI

5-0aiuibHas mKaia

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA

«X0poLIo»
Ga4YTCHO»

— 00y4JaroIuiicst TBEpPI0 YCBOMI POrPaMMHBINA MaTepUall, TPaMOTHO U
[0 CYIIEeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAaHUS C MPAKTUYECKOU JESATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTHPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BIIQJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHSITHH.

«YHAOBJICTBOPUTCIILHO»
Ga4YTCHO»

— oOyuaromuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPaATYpHI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B IMPAKTUYECKOM IPUMEHEHUU 3HAHUI
HaIpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HAayUHBIE [10JIOKEHHUS;

— 3aTpyHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 0000OIICHUIA;

— YaCTUYHO BJIa/ICET CUCTEMOM CHEeIMATU3UPOBAHHBIX MMOHITHIA.

«HCYOOBJICTBOPUTCIILHO>
«HE 3a4YTCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepHana;

— IOMyCKaeT  CYHIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  MPHU
paccMOTpeHHH IPo0JIeM B KOHKPETHOM HalpaBJICHUH,

— UCTIBITBIBACT TPYJHOCTH B IPAKTHYSCKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He QOopMYIUPYET BHIBOAOB U 000OIIECHHIA.

10.3. TunoBbie KOHTPOJBHBIE 3a/IaHUS MM HHBIC MaTEPHAIIBL.
Bomnpocs! (3agaun) 11 sK3aMeHa rpeJicTaBieHsl B Tadmuie 15.
Ta6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/t

Ilepeuenp BonpocoB (3aa4) AJisl IK3aMeHa

Y4eOHBIM IJIAaHOM HE MPETYCMOTPEHO

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeactabieHsl B Tabuuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne n/mt [Tepeuenp Bonpocos (3agay) i 3ayera / audd. 3auera
1 Yro Takoe BEKTOp, cKaisip. PaBeHCTBO /IByX BEKTOPOB.
2 Onepanuu Hajg BeKTOopamu. EAMHUYHBINA BEKTOP
3 ITpoexk1ysi BEKTOpOB Ha MI0CKOCTh. KoopaMHATh BEKTOpAa.
4 [TpaBas u neBasi cucTeMa KOOPAMHAT
5 CrnoxeHue ¥ BBIUNTaHHE BEKTOPOB
6 [TpeoOpa3oBaHne BEKTOpA MPH NIEPEX0/ie U3 OJJHON CHCTEMBI KOOPIUHAT K
JIpyroiu
7 CBoiicTBa CKaJIIpHOTO IPOU3BEIEHUS] BEKTOPOB.
8 CBoiicTBa BEKTOPHOTO MPOU3BEIEHHS BEKTOPOB
9 Yo Takoe BEKTOPHBIE YPaBHEHUS
10 JlnbdepernmpoBanre BEKTOpa 10 CKASIPHOMY apryMEHTY.
11 CkanisipHO€ M BEKTOPHOE 110s1€. BEKTOpHBIE JIMHUU.
12 I'panueHT u ero cBoMcTBA.
13 ['paiueHT 0IHOTO BEKTOpA 10 IPYTOMY
14 [Torok BekTOpa yepe3 noBepxHocTh. Teopema ["aycca
15 Omnepatop ["ammiibTOHA
16 [{upkynsiuus BeKTopa BJ1oJb KOHTypa. Teopema CTokca




‘ 17 ‘ KpuBosMHENHBIE KOOPAUHATHI

[lepeuenp TeM s KypcoOBOTO MPOEKTUPOBAHUS/BBIOIHEHUS KYypCOBOH pabOThI
MpeICTaBICHBI B Ta0nwmie 17.
Ta6mmma 17 — [lepedeHs TeM i KypCOBOTO MPOSKTHUPOBAHMSI/BBITIOJHEHUSI KyPCOBOH pabOTHI

No 11/ [TpuMepHBIii IepedeHb TeM Ui KypCOBOTO IPOSKTUPOBAHUS/BBITOTHEHHS
B KypcoBOH paboThl

Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO

Bompockl st mpoBeneHUsT TPOMEXKYTOUHOW aTTeCTallMd B BUJE TECTUPOBAHUS
npeacTaBiIeHBI B Tabmwuie 18.

Ta6mmia 18 — [TpumepHslii mepedeHb BONPOCOB IS TECTOB

Ne n/nn [IpuMepHBIii epeyeHb BOIIPOCOB ISl TECTOB

Yro Takoe BCKTOpP, CKAJIAP

[Ipoexnuus BexkTopa. KoopinHatel BeKTOpa

CrnoskeHue, BBIYMTAHUE U Pa3yioKeHHUE BEeKTOpoB. IIpumepsl

YMHO)KeHuEe BEKTOpoB Ha ckasip. [Ipumepsl

EMHU4YHbBIE BEKTOPBI

Anamutudeckue BBIPAXKCHUS PABCHCTBA, CJIIOKCHHNA U BBIYUTAHUSA BEKTOPOB

CkansipHOe pou3Be/ieHue IBYX BeKTOopoB. [Ipumepnl

BexropHoe npousseneHue. [Ipumepst

[TpeoOpa3oBaHre BEKTOPOB MPH MEPEXO/I€ U3 OJHOM CUCTEMbI KOOPJIMHAT B IPYTYIO

IIpousBenenus Tpex BeKTopoB. [Ipumepsl

BekTopHble ypaBHEHUS

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOYydYarolmUXcsl 3a09HON (hOPMBI
o0ydeHus1, ipe/ICTaBIeHbI B Ta0wie 19.

Ta6mmma 19 — [lepeyeHr KOHTPOIBHBIX PadbOT

No /it [lepeyenb KOHTPOIBHBIX PabOT

He npenxycmorpeHno

10.4. Metoauueckue  Marepuanbl,  OMNpEACTSAIOIIMe  HPOLEAYphl  OLIEHUBAHHS
WHAMKATOPOB, XapaKTEpU3YIOIIUX JdTanbl (HOPMUPOBAHMS KOMIETEHIIMH, coaepxkarcs B
JOKAJIBHBIX HOpMaTuUBHBIX akTax [YAII, pernameHTHpyOIMX MOPAJOK W HPOLEAYPY
MIPOBEJCHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCcTalui 00y4arouuxcs
I'VAIL

11. Meroaudeckue yka3aHus 111 00y4JarOIMUXCs 0 OCBOCHHIO JTUCIUTUTHHBI

11.1. Meroauueckue YykazaHUS [UIsi OOydYalOIIMXCS MO OCBOEHHUIO JIEKIIHOHHOTO
Marepuaia .

OCHOBHOE Ha3Ha4Y€HUE JIEKIIMOHHOIO MaTepuaja — JOTMYECKH CTPOUHOE, CHUCTEMHOE,
IyOOKOe U SCHOE HU3JIoKeHHEe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JEKIUU B
pamMKax TUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 10 TEME, a B OCBOCHUU
(GyHIaMEHTaIbHbIX MpOOJEM JUCHMIUIMHBL, METOAOB HAYYHOI'O T[IO3HAHHUS, HOBEHIINX
JOCTHKEHUI HaydyHOW MbIcnu. B ydueOHOM mporiecce JeKIUsl BBIMOIHAET METOAO0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 W WHPOPMAIMOHHYIO (YHKIWHU. JISKIUsS pacKphIBaeT MOHATUHHBIN ammapar
KOHKpPETHOW oO0jacTu 3HaHMA, €€ MpoOJeMBbl, JaeT LEeIbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCHUIIIIMHAMH.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUHU 00YUYAIONIMMHUCS JIEKIIMOHHOTO MaTepHana;




— TIOJIyYEeHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBA3AaHHBIX 3HAaHWUHA, YpPOBEHb
KOTOPBIX ONpPEIETAETCS LEIEBOM YCTAHOBKOM K KaK/I0M KOHKPETHOM TEME;

— TOJy4Y€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBaTENIEM;

— pa3BuTHE MNpOo(ecCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIILJICHHUS.

— TOsBJIEHUE HEOOXOAUMOI0 HHTEpeca, HEOOXOAUMOTIO JJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YeHHWE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKH W TEXHUKH U O
MIPOTHO3€ UX PA3BUTHS Ha ONIMKaMIINE TObL;

— HAYYUTHCS METOIUYECKH 00pabaThiBaTh MaTepwal (BBIACIATH TJIaBHBIC MBICIH U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, TIIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyIHpoBKax);

— TIOMy4YeHUE TOYHOTO MOHUMAHUS BCEX HEOOXOAUMBIX TEPMHUHOB U MOHSATHH.

JIeKUMOHHBI MaTepuan MOXET COINPOBOXKIATBCA JIEMOHCTpalued CIaiI0B W
HCIIONIb30BAaHUEM pa3laTOYHOTO MaTepuaja TMpU MPOBEIACHUU KOPOTKUX AHCKYycCHU 00
OCOOCHHOCTSIX MPUMEHEHHS OTJICIBHBIX TEMATHK MO JUCITUTIIINHE.

CrpyKTypa npeaocTaBiaeHUs JEKIIMOHHOTO MaTepraa:

- U3JI0)KEHHE MaTepuaja ¢ UCIOJb30BaHUEM JOCKH;

- U3JI0’KEHUE MaTepuaa ¢ UCIOIb30BAHUEM MPOEKTOPA, IEMOHCTPAIIUS CIIAI0B;

- TIOSICHEHHWE KOHCTPYKIIMH JJCKTPOHHBIX NPUOOPOB M OJOKOB C MCIHOJb30BAaHUEM
CTEH/IOB.

11.2. Metoauueckue ykazaHUs [UIsl OOyYarOLIMXCS MO BBINOJHEHHIO J1TAOOpaTOPHBIX
paboT (ecau npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

B xopme BbImonHEHHS J1a0OpaTOpHBIX paboT oOyyaromMHCA JOJDKEH YIIIyOUTh H
3aKpenuTh 3HAHWS, MPAKTUYECKWE HABBIKH, OBJAJCTh COBPEMEHHONW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJTU(PHUKALMOHHOM XapaKTEPUCTHKONW OO0Yy4arolerocs.
Brimonnenune mabopaTtopHbIX pabOT COCTOUT M3 3KCHEPUMEHTANIbHO-TIPAKTHYECKOM, pacueTHo-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOTIPUATHH.

Boinonnenue nabopaTopHbIX padboOT 0O0ydaromIMMCS SIBISIETCS HEOTHEMJIEMOM 4YacThiO
U3yUYeHHs] JTUCHMIUIMHBI, OIpelenseMOoi ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpPEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIIeTYIOIINX OCHOBHBIX 33/1a4 00yJaromIerocs:

— T[pHOOpeTeHHe HABBIKOB HCCIIEAOBAaHMS MPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4YaeMbIX B PaMKax JJaHHOW JUCIHUILTUHBI;

— 3aKpeIUIeHHe, pPa3BUTHE W JICTAIM3ALUS TEOPETHUECKUX 3HAHUH, MOJYyYEHHBIX Ha
JEKIMSIX;

— ToJyueHHe HOBOM MH(OpMAIUH 110 N3y4aeMOW JUCIUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOM  paboThl ¢ J1abopaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ayanue ¥ TpeOoBaHUs K TPOBEICHUIO JIA0OPATOPHBIX PaboT
[517 O 18] Hauko ITaBen EdumoBuu. Bricias maTemMaTrka B yIpaXHEHUSAX M 3a7a4ax:
yaeOHoe mocobue : B 2 4. u. 2 / I1. E. larko, A. I'. Tlonos. - M. : Beicm. mk., 1967. - 350 c.

Crpykrypa u popMa oruera 0 1abopaTopHOil padbore
Usnoxens! Ha caiite ['YAII (http://quap.ru/guap/standart/obl main.shtml).

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIA00paTOpHOU padoTe
Nznoxens! Ha caiire I'YAII (http://guap.ru/guap/standart/obl_main.shtml)

11.3. Metoamueckue yKa3zaHUs Ui 00ydJaromnuXCst M0 MPOXOKICHHIO CaMOCTOSTEIBHOM
paboThI


http://guap.ru/guap/standart/ob1_main.shtml

B Xoze BBITIONHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YYAOIIUICS BBITIOIHSIET paboOTy 10
3a/IaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE IMpEnojaBaTesi, HO 0e3 ero HernocpeaCTBEHHOTO
y4acTusl.

Jlns oOywarommxcsi 1Mo 3a04HOi (GopMe 0OydeHHs, caMOCTOsATEIbHas padoTa MOXKET
BKJIIOUATh B C€0s1 KOHTPOJIbHYIO paboTy.

B mporecce BBIMOTHEHHUS CaMOCTOSTENBHON paboThl, Y oOyuaromierocs (Gpopmupyercs
nesnecoo0pa3Hoe IIaHUpOBaHUE pabovyero BpeMeHU, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUs
Y HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUM MPUOOPETaeMbIX 3HAHWI, 00ECreunBaeT BBICOKUUN
YPOBEHb YCHEBAEMOCTU B IMEpPHOJ OOy4YeHMs, NOMOTaeT IOJYYUTh HABBIKU IIOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHS.

MetonuueckumM ~ MaTepuajgamMH, — HAlNpaBSIOUIMMH  CaMOCTOSITENIbHYI0  paboTy
00yYaroIUX CASBIISIOTCS:

—  y4eOHO-METOANYECKHUI MaTepHall 1Mo TUCIHUILINHE;

— METOJIMYECKHE YKa3aHMs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (g 00ydarommxcs
1o 3a049HOU (hopme OOydEHHS).

11.4. Meroauueckue yKazaHus Uid OOyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISl yCIIEBAEMOCTH.

Texymuil KOHTpPOJIb YCIIEBAEMOCTH IIPEAYCMAaTPUBAECT KOHTPOJb KadecTBAa 3HAHUM
00yyaroIuXxcsl, OCYIIECTBISEMOI0 B TEUEHUE CEMECTpa C IIeJIbI0 OLEHUBAHUS XO/la OCBOCHUS
JUCIUIUINHBI.

Cucrema OLIEHOK IpPH IPOBEIECHUU IMPOMEKYTOUHOM AaTTECTAlMM OCYLIECTBIISETCS B
CcOoOTBeTCTBUM C TpeboBanusiMu [lonokenuit «O TeKyleM KOHTpOJE YCIEBAEMOCTH U
POMEXYTOUHOHM arrectanuu ctyAeHToB ['YAII, oOyuaromuxcs 1mo mporpammaM BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIIGHKM KadecTBa y4eOHOW paboTh
ctyneHToB B ['YAID»

11.5. Meroandeckue ykazaHus JIsi OOyYarOMIMXCS MO MPOXOXKJICHUIO MPOMEXKYTOTHON
aTTeCTalUu.

[IpomexxyTouHast ~ aTTecTamusi  OOy4alOIMIUXCS  TMPEAYyCMAaTPUBAEeT  OLICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB 00y4YeHHs MO auciuiuiiHe. OHa BKIIOYAET B
ceost:

— 3a4eT — 3T0 (opMa OLEHKH 3HAHUH, MOJYYEHHBIX O0yYaIOIIUMCS B XO/1€ M3YUYCHUS
y4eOHOM TUCIUTUIMHEI B [IEJIOM UJIH MPOMEXyTouHas (IO OKOHYaHUU CEMEeCTpa) OIICHKAa 3HAaHUN
00ydJaromuMcs 10 OTJEIBHBIM pa3fienaM JUCIUTUINHBI C aTTECTAIMOHHOW OIICHKON «3auTEHOY
WM «HE 3a4TEHO».

Cucrema OIEHOK MpPH MPOBEIECHUU TMPOMEKYTOYHOW aTTeCTal[MM OCYLIECTBISETCS B

COOTBeTCTBUU ¢ TpeboBanusMu [lonoxennit «O TekymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOH arrectanuu cTyAeHToB [ YAII, oOydaromuxcs 1Mo mporpamMmaM BBICIIETO
obpazoBanus» U «O MOAYIHHO-PEUTHHTOBOM CHCTEME OIICHKH KadyecTBa y4eOHOU paboThI
crynentoB B 'Y All»



Jluct BHeceHUs U3MEHEHUH B pabouyIo IporpaMMy JTUCIUTUIUHBL

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

Iloamuces BHecIIETO
M3MCHEHHS

Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

Ionmuce
3aB.
kagenpoit
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