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1. HEJJA OCBOEHUSA TAUCHUILJINHEBI

leneto ocBOEHHs TUCIUITUEEI «[[puMeHeHHe BEKTOPHOTO M MATPHYHOTO aHAIIN34 B TEOpUH
Iepeiauy CHIHATIOBY ABILIETCA IPHOOPETEHHUE 3HAHNS, YMEHMS M HAaBBIKOB, 00ECIICUABAIOIINX
JOCTHXXEHME LeNedl OCHOBHOM 06pa30BaTEEHOM MPOrPaMMEI 110 HAIIPABIIEHHIO
«H)OKOMMYHHKAITHOHHBIE TEXHOJIOTHH M CUCTEMBI CBS3H» U IOATOTOBKA B 00JIACTH
PafgMOTEXHUKY U HH(POTETEKOMMYHUKAIIMHN [ pELIEHMs 3aa4 CO3JaHUS HOBOH M
COBEPIIEHCTBOBAHHUS CYIIECTBYIOIIEH Nepeaaromeld paTHOTEXHHKH U TEXHOJIOTHH.

Samaumn:

1. O3HaKOMIIEHHE C COBPEMEHHON METOIONOTHEH HAyIHO-TEXHHYECKOTO TBOPYECTBA.

2. IloAroToBka 1Jisl KCIOJB30BaHMS PATHOTEXHUUESCKAX 3HAHUMN [IPH PEIIEHUH IIPAKTHIECKHX

3324 110 pa3pabOoTKe U SKCILTyaTallud CHCTEM, YCTPOMCTB M KOMILIEKCOB PaIHOTEXHIIECKOTO
npoduIs.

2.MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII
Hucnununa «[IppMeneHne BEKTOPHOTO B MAaTPUYHOTO aHATM3aB TEOPHH MEpeNadn
CHUTHAJIOB»OTHOCHTCS K 9acTH, OpMHUpyeMO# yJacTHHKaMH 06pa3oBaTelbHBIX OTHOMEHHH
(b1.B.Z1B.05.01).
3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHNS IO TUCITUIIJINHE
IInanupyeMele pe3ynbTaTel OOy4eHHS @O JUCIMIUIAHE, COOTHECEHHBIE C IUIAHUPYEMBIMH
pesynbsraTamu ocBoeHus OIIOIT (koMIIeTeHIMAMY B HHAMKATOPaMH JOCTHKEHHS KOMIIETEHIIHH )

dopmupyemeie IInanupyeMmsie pe3ynbsTaThl 00yUEHHS 10 JUCLUILIMHE, B HaumeHnoBanmue
KOMITETEHIIMH COOTBETCTBUY C HHIUKATOPOM JOCTIXKEHHUS KOMIIETEHIIH OLICHOYHOTO CpeJICTBa
(xom, conepxanve WHpukatop AOCTIDKEHUS PesynbraTe! 06yueHus mo
KOMIICTEHIIVH) KOMIIETEHIUH MHCUMILIAHE

(k00, codepaicanue uHOUKamMopa

VYK-1. Criocoben | YK-1.1. 3naer mpuHIMnel | 3HAeT OCHOBHBIE ypaBHe- | TeCTOBBIE BOIPOCHL

OCYIIECTBIIATH cbopa, otbopa 1 0600IeHNs HAS, IPHHIHUIEI U Teope- | IIpakTuko-
IIOHCK, uHpopManuu MBI IIPHKJIaTHOH OPHEHTHPOBaHHOE
KPATHYECKHAN VK-1.2. YMeeT COOTHOCHTh | MAaTEMaTHKH, 3aJaHue
aHaJIU3 U CHHTE3 | Pa3HOPOJHBIE SBIICHUSA H VYMeeT mpUMEHSTh OCHO-
vHbOpManuy, CHCTEMAaTHU3HpOBaTh UX B BHBIE YPaBHEHUS, IIPHH-
[IPAMEHATH paMKax H30paHHBIX BUIOB | ITUITBI H TEOPEMBI
CHUCTEMHBIH podecCHOHAITBHOM MIPUKIIaJHOA MaT€eMaTHKU
IOJXON s JEATENBbHOCTH. JULS pEIIEHUs
peleHus VK-1.3. Bnageer HaBbIKaMH | TOCTABJICHHBIX 33714 B
IIOCTaBJIEHHBIX Hay4JHOTO ITIOMCKa 1 CHCTEMAX
3a1aq IIPaKTU9IEeCKOH paboThI ¢ TEJIEKOMMYHHKAIIHH;
“HGOpPMaHOHHBIMH Brnaneer MmeTogamu
HMCTOYHHKAaMH; METONAMM | aHAIM3a, IPUHIUIIAMH U
MPUHATHS PEIICHUM. KJIaCCHYECKOU TeOpHH

HpHKﬂaﬂIJOﬁ MaT€MaTHKHA

B CHCTEMax
TEJIEKOMMYHHKAITAH;
ITK-1 Comocober | IIK-1.1. 3gaer npuHIMOB! | 3HAET NPHHIIAIBI TecToBbIe BOIIPOCHL.
OCYIIECTBIISATh CHCTEMHOTO ITOIX0/1a B CHCTEMHOTO TTOIX0A B ITpakTuko-

IIOATOTOBKY IIPOCKTUPOBAaHUHU CUCTEM _ | mpoexTupoBaHuHu cucTeM OpPHUEHTHUPOBAHHOE
THIIOBBIX CBA3H (TCJ'ICKOMM}’HI/IKaIII/II/I —_—n 3aJIaHue




TEXHUYECKHUX
IIPOEKTOB U
MIEPBUYHBIH
KOHTPOJTb
COOTBETCTBUSA
pa3pabaTeIBaeMBI
X IIPOEKTOB H
TEXHUYECKOH
JOKYMEHTAITUH Ha
pa3nuYHEIE
HH()OKOMMYHHKA
IHOHHEIE
O0BEKTBI
HAI[MOHATHHBIM H
MEXKTyHApOIHBIM
CTaH[apTaM H
TEXHUYECKHAM
periamMeHTam

[1K-1.2. 3naer
COBPEMEHHBIE TEXHUYECKHE
PELIEHHS CO3IaHus
OOBEKTOB U CUCTEM CBS3H
(TeeKOMMYHUKAITHOHHEIX
CHCTEM) H €€ KOMIIOHEHTOB,
HOBeliIee 060pyI0BaHnE U
IporpaMMHoOe obecreyeHue
ITK-1.3. Vmeer
HCITOJIb30BaTh HOPMATHBHO-
TEXHUYIECKYIO
JOKYMEHTAITHIO IIpH
pa3paboTKe MPOeKTHOM
JOKyMEHTAI[HH

IIK-1.4. Bnageer
HaBEIKaMU 0 OPMIIEHHS
MIPOEKTHOH TOKYMEHTAIL[UH
B COOTBETCTBHH CO
CTaH/JapTaMH H
TEXHUYECKUMH
periaMeHTaMu

(TeNeKOMMyHUKAIHi),
METOJIbI 00paboTKH U
IIPEACTABIIEHUS
Pe3yJIbTaTOB IpH
IIPOEKTHPOBAHUH
PaTHOTEXHUYECKUX
YCTPOMICTB B CHCTEMAX
CBSI3H .

VMeer ucnons3oBate
HOPMAaTHBHO-
TEXHUIECKYIO
JOKYMEHTAIUIO TIPH
IIPOEKTHPOBAHHH
HH(OKOMMYHHMKAIIMOHHBIX
00BEKTOB.

Brnaneer HaBpikamu

0 OpMIIEHHS TPOEKTHOM
JOKYMEHTAIHH B
COOTBETCTBHH C
HaIlMOHAJILHBIMHA U
MEKIyHApOAHBIMU
CTaHJapTaMHy H
TEXHHYECKUMHU
peTJIaMeHTaMu TIpa
IIPOEKTHPOBAHUH
HH(POKOMMYHHKAITHOHHEI
X CHCTEM H 0OBHEKTOB.




4. OFbEM U CTPYKTYPA JUCHUATLINHLI

TpynoemxocTs mucummus! cocTarmser 4 3a4YETHBIX ¢MUHHIEL 144 gaca.

Temarnueckmii maan
¢opma obyuenns — ounasn

KonrakrHas pa6ora DopMeI
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1 Beenenne. OCHOBBI BEKTOPHOIM ) 12 2
anrebpsl ’
2 CxansapHsle ¥ BEKTOpHBIE 2 3,4 1 2 1 9
TOJISL.
3 | otok u nuBepremmus 2 156 | 2 4 1 9 | Pesitunr-
BEKTOPHOTO TIOJISL. KOHTpOJIb 1
4 Iupkynsmms u porop 2 7,8 2 _ 4 1 9
BEKTOPHOTI'O MOJIS.
2 9 1 2 1 9
5 | I'pagueHt ckanspHOro moss.
¢ | Mubdepertmansure 2 |10, | 2 4 1 9
OIEepaTOphl BTOPOTO MOPsAKa Ikl
ToxnecTra BexTOpHOTO 2 12, 2 4 1 9 | Peiitunr-
¥ aHaHM3a 13 KOHTpPOJIB 2
8 | YpaBHeHus Makcgea. 2 14 2 4 2 9
2 15, 2 4 1 9
9 Matpuiibl u onpeeaUTeNH. 16
OcHoBHEIe NOHsATHS. DOPMEL..
2 17, 2 4 1 9 Petitunr-

10 | JeticTBus ¢ MaTpHLaMH. 18, KOHTPOJB 3
Bcero 3a 3cemectp: 18 36 90 3auer ¢ oLeHKoit
Hanmuupme B mucuunnune KIT/KP
Hroro no pucummmae 18 36 90 3a4€T ¢ OLEHKOM




Conep:xanne JeKIHOHHBIX 3aHATHH 110 THCIMILIAHE

Tema 1. Beenenue. OCHOBBI BEKTOPHOM alreGphI

[lemn mucHMIIMHBEI M 3ama4dd. BBenenwe. 3HaueHHe M MECTO Kypca. OCHOBHEIE HOHATHS H
TepMHEHBL. OCHOBBI BEKTOpHOM anreOpsl. CIOXEHHME W BEIUMTAHHE BEKTOPOB. YMHOXEHME HA
ckaysip. CKalspHOE, BEKTOPHOE U CMEITAHHOE IIPOM3BE/IEHAE BEKTOPOB.

Tema 2.CxanspHble # BEKTOPHBIE IIOJIS.

CxansipHoe none u ero rpaguent. Bexroprele most. Cunossle muauH. CIOCOGH! H306paKeHus
CKQJIIPHBIX W BEKTOPHEIX IOJIEH.

Tema 3.1IoToK ¥ TUBEPreHIMs BEKTOPHOIO MOJIA.

Ilotok BexTopHOro moms. Jluseprennus. Teopema Octporpaackoro-Iaycca.

Tema 4 lupkynsanuss u poTOp BEKTOPHOI'O MOJIS.

JluseiHbI HHTETPAN M MUPKYJIAIHS BekTopa. PoTop BexTopHOro moss. CBoficTBa poTOpa M METOX
BeuucieHus. Teopema CTokca.

Tema 5. 'pagleHT CKaIAPHOTO OIS

OKBUIOTEHITHANBHEIE THHUM. ['pafiieHT cKaIsspHOro noiis. Beraucienue rpaguenta B

9aCTHBIX IPOU3BOHBIX.

Tema 6 TuddepernuanbHbIe OnepaTopsl BTOPOro IOPs/IKA.

Omneparop 'amuneToHa. JluddepenimansHble OmepaTopbl BTOPOro MOpSIKa.

[TorernmansHOE BeKTOpHOE mote. Y paBHeHus Jlamnaca u ITyaccona.

Tema 7 ToxxzmecTBa BEKTOPHOTO aHAIH3A.
JloKa3aTenbCTBO TOXKAECTB BEKTOPHOTO aHam3a. [IPHIIOXKEHHS TOXKIECTB B PEIIEHHH 3amad
TEOPHH 3JIEKTPOMArHUTHOTO IOJIA..

Tema 8.YpaBrenus Maxkcseia.

YpaBHenus MakcBenia B MHTerpanbHod U muddepennuansaoil popmax. [IpuMenerue onepamuit
BEKTOPHOTO aHAJIM3a IPH peIleHuH ypaBHeHU# MakcBea.

Tema 9. Marpuns! u onpenenutens. OCHOBHBIE IIOHATHS.

IIpsmMoyronBbHEIE M KBafipaTHBIE MaTpuIlbl. Enquananas Matpuna. OnpenenuTe .

CuMMeTpUYHEIE, OPTOrOHANBHBIE, YHUTapHBIe MaTpuisl. OOpaTHas MaTpuIa

Tema 10.0Onepanuu ¢ MaTpUIIaMH.

CrnoxeHue ¥ yMHOXEHHE MaTpull. Pa3noxeHne MaTpHIl B IPOM3BEACHHE TPEYrOJIBHEIX MATPHII.
Martpuunbie MHOrOWIieHbl. XapakTEpHCTHYECKHE YHMCIA M COOCTBEHHBIE BEKTOPHI MATpHII.
JuaronansHas ¢hopma Matpun. XKopraHoBa u IpyTHe GOPMEI MATPHII.

Conep:xanne 1a60paTOPHBIX 3aHATHIA 10 JHCIHILIMHE

Tema 1:Bsenenue.: OCHOBBI BEKTOpPHO#H anreOpsr (44aca)

Ilemu mucuuiuivHel ¥ 3ajadd. Beenenue. 3HadeHme W Mecto Kypca. OCHOBHBIE HOHSTHSA H
TepMuHBL. OCHOBBI BEeKTOpHOH anre6psl. ClIOXEHHE W BBEIYMTAHHE BEKTOPOB. YMHOXKEHME Ha
ckasap. CxalsipHOE, BEKTOPHOE U CMEIIaHHOE IIPOU3BeICHHE BeKTOPOB. Pemenue 3amay.

Tema 2.CkasnsipHble 1 BEKTOpPHBIE MOJIA.(29aca)

CxanspHoe 1one u ero rpagueHT. Bekroprsle mons. CunoBble JMHAEA. COCOOH! M300pakeHHs
CKaJIIpHBIX U BEKTOPHEIX IoJel. . Pemenne 3aqauy.

Tema 3.IToTok U qUBEpreHINs BEKTOPHOTro MoJIs.(44aca)

ITotox BexktopHOro mons. Jluseprennus. Teopema Octporpanckoro-I'aycca. Pemenwue 3anaq..
Tema 4 Iupkynsanus u poTOp BEKTOPHOTO moss.(44aca)

JIuBeVHBIA MHTETPAT M MUPKYIANKS BeKTopa. PoTop BekTopHOTOo moss. CBOMCTBA POTOpaA ¥ METO],
BeraucieHus. Teopema Ctokca. . Pemmenue 3amayq.

Tema 5. I'pamuenT cxanspHoro mois.(249aca)

aKBHHOTGHHHaJ]I)HDIC JIMHHAH. rpﬁI[IfICI'IT CKaJLIPHOI'O ITOJIA. BoramciicHue I'paJyuCHTa B

YJaCTHBIX POU3BOJHEIX. . Pemenne 3aqay.

Tema 6 TuddepernuanbsabIe OnepaTopsl BTOPOro mopsiaka.(44aca)



Oreparop ['amunbToHa. JlnddepeHImanbHEle OnepaTopsl BIOPOro IOpsKa.

IloTennnansnoe BeKTOpHOE moe. YpasueHus Jlamnaca u Ilyaccora. . Pemenue 3amay.

Tema 7 ToxnectBa BekTOpHOTO aHamm3a.(44yaca)

JloKa3aTeNbCTBO TOXIECTB BEKTOPHOTO aHANM3a. IIPHIIOXKEHHS TOXIECTB B DEIICHHH 3a1ad
TEOPUH 3JIEKTPOMATHUTHOTO MOJIA. . Permenne 3amay.

Tema 8.YpaBHenus Maxkcsesura.(44aca)

YpapHeHust MakcBenna B uHTerpanbHO# 1 quddepernuansHoi Gpopmax. [IpuMenerne oneparuit
BEKTOPHOT0 aHa/IM3a IIpH PELICHUH ypaBHEeHU# MaxkcBeinia. Pemenue 3anay..

Tema 9. Marpuue! u onpenemurenn. OCHOBHbIE OHATHA. (49aca)

IIpsiMoyToJIbHEIE H KBaJpaTHBIE MAaTPUIBL. Equnudnas Marpuna. OnpeneuTers.

CuMMeTpHYHEIE, OPTOrOHATBHEIE, YHATapHBIe MaTpuubl. OGparHas MaTpHIa. Pemenue 3anay..
Tema 10.0Onepanuu ¢ Mmarpumamu.(44uaca)

CroxeHue U yMHOXEHHE MaTpHil. PasnoxeHre MaTpUIl B IPOM3BECHHE TPEYTOMBHBIX MATPHII.
Marpuysble MHOTOWIEHBI. XapaKTEPHCTHYECKHE YHCIA M COOCTBEHHBIE BEKTOPHI MATPHIL.
HuaronansHas popma Marpunl. XKopranosa u npyrue Gopmsl Marpuil. . Pemenve 3aaq.

5. OLIEHOYHEIE CPE/ICTBA JUISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEKYTOYHOM ATTECTAIIAH IIO HITOT'AM OCBOEHWS JUCIAILIAHBI
1 YYEBHO-METOJAWYECKOE OBECIIEYEHUE CAMOCTOSITEJILHOM PABOTHI
CTYIEHTOB

5.1. Texymuii KOHTPOJIb YCIIEeBA€EMOCTH

PeiiTunr-konTpob 1. TecThl
Bapuant 1

1. YeMm oTiimgaeTcs cKkajsp OT BeKTopa?

1) sanpaBeHEEM

2) TeM, 4TO He UMEET HaIpaBIICHAS

3) BeTHYUHOM

2. YMHOX€EHHE CKaJIIpa Ha CKaJISp — 3TO:

1) CxarnsipHOE IPOU3BENCHNE

2) BekTopHoe Ipou3BecHIE

3) ApudMeTrdecKoe IpOU3BEeICHAE

3 YTo6BI HAUTH MPOEKIHIO BEKTOPAa HAa COOTBETCTBYIOIIYIO KOOPAMHATHYIO OCh, HEOOXOIUMO:
1) BekTOp YMHOXHWTH CKaISIPHO HAa COOTBETCTBYIOIMHUH OPT
2) BekTop yMHOXUTH BEKTOPHO Ha COOTBETCTBYIOIIUH OPT
3) BekTop CII0XKHUTE C COOTBETCTBYIOLIUM OPTOM

4. Yto6Bl YMHOXKHUTH BEKTOP Ha CKAJISIp HEOOXOIMMO:

1) YMHOXHUTE Ha CKaJIIp OAHY U3 IPOESKIIHH

2) Kaxxmyro mpoeKIrio YMHOXXHTH Ha CKaJIsIp

3) Mopyns BeKTOpa pa3leiiuTh Ha CKAJLsIp

Bapuanr 2
1. CxansipHO€E MpOU3BEIEHUE BEKTOPOB IIOPOXKIAET:
1) Ckamsp
2) Bekrop
3) Opt
2. BekTOopHOE NPOU3BEACHHUE BEKTOPOB — ITO:
1) Cxamsip

2) Bexrop



3) Onmun U3 opTOB

3. BexTopHBIE OIS H300PaXKAFOTCS IIPH TOMOIIH:

1) 3naueHuii Moynei BeKTOpa B pa3HBIX TOYKAX

2) Ilpoexmnii BEKTOPOB

3) BexTOopHBIX NHHHI

4. BeKTOpHOE NPOHM3BEAECHHE KOJUIHHEAPHBIX BEKTOPOB PABHO:
1)1

2)0

3) 6eCKOHEYHOCTH

Bapuant 3
1. IToToK BEKTOPHOTO MOJISA — 3TO:
- COBOKYIIHOCTh 3Ha4€HHH BEKTOPHOT'O ITOJISI B paCCMaTPUBAaEMOM 06BeEME
- CxopoCTh M3MEHEHHS 110 BpEMEHH 3HAYECHHI BEKTOPHOT'O MOJIs
- laTerpai mo 3aMKHYTOM MOBEPXHOCTH OT CKAJLSIPHOTO IIPOU3BEIEHHS BEKTOPA
Ha BEKTOP-ILIOMAAKY
2. Teopema I'aycca-OcTporpaJckoro ycTaHaBIUBAET CBA3b MEXKIY:
1) IToTOKOM BEKTOPHOTO IOJISA ¥ FPATHEHTOM

2) Wurerpanom mo o6beMy OT IpajJyeHTa H IOTOKOM BEKTOPHOIO MOJIS Yepe3 MOBEPXHOCTS,

OrpaHUYMBAIONIYIO0 00bEM

3) HHTETpajoM Mo 00beMy OT THUBEPTEHIMH M IMOTOKOM BEKTOPHOTO IIOJI Yepe3 IOBEPXHOCTS,

OrpaHUYHBAIONTYIO 00BEM

3. IlonoxuTeNbHBEIM HalPaBIEHHEM BEKTOPA-IUIONMAIKY SBISETCS HAIPABIICHHE:
1) Hapyxy x o6beMy

2) Brytps o6peMa

3) Brosip moBepXHOCTH, OTPAaHUIHMBAIOIIEH 00BEM

4.JluBepreHIus OT BEKTOPHOM QYHKIIMH — 3TO:

1) XapakrepucTrKa paCXOOUMOCTH CHIIOBBIX JIMHUH BEKTOPHOTO OIS

2) IlonsTHE OTHOCUTCS HE K BEKTOPHBIM, & K CKAJIIPHBIM (DYHKITHIM

3) XapakTepHCTHKa KpUBU3HBI BEKTOPHBIX CHJIOBBIX JIMHHIMA

PeiiTuHr-KonTpOSL 2. TecThI

Bapmnanr 1
1.Ilupkynsamus BeKTopa — 3TO:
1) JIneeWHbI1 HHTErpal OT BEKTOpA 110 3aJaHHOM TPaeKTOPHH IIPOM3BOJIEHOTO BHIA
2) TMHEHHBI HATETPAJI IO 3aMKHYTOH TPacKTOPHHU OT CKAIPHOTO IIPOM3BEACHHS BEKTOpa
Ha BEKTOp IIEPEMELIECHUS BIOJIb TPACKTOPHH
3) IlepemelneHue 10 BEKTOPHOM JITHUM B COOTBETCTBUY C HAIIPAaBIEHHEM BEKTOpa

2. Mupkynaius BeKTopa o KOHTYPY - 3TO:

1) Ckamap

2) BexTop

3) IIpousBeneHue BEKTOpa HA CKAJISAP

3.PoTop (BUXpH) BEKTOPHOTO IOJIS — 3TO:

1) Marematudeckas onepanus, onpenessromas GakT 3aMKHYTOCTH BEKTOPHOM JTMHK

2) Maremarnueckas onepanus, oOpaTHast OIlepallil BEIYUCICHUS TUBEPreHIINN

3) Maremarnueckas oIepanus, OIpelelnseMas IMpeAeTIbHbBIM OTHOIICHHEM IUPKYJIAIHA

KOHTYPY K IIJIOINaay KOHTYpa
4. PoTop BEKTOPHOTO MOJIA - 3TO:
1) Ckamnsp
2) Bextop

110



3) IIpou3Benenne BeKTOpa Ha CKAIAP

Bapuanr 2

1.. I'pamuenT — 3170 XapaKTepHCTHKA:

1) JudbdepernupyeMocTH BEKTOPHOH GYHKITHA

2) XapaKTepHCTHKa CKOPOCTH U3MEHEHHS CKAJIIPHON (QYHKIIHA
3)XapakTepucTHKa, OTHOCSAIMANACS K CBOHCTBaM BEKTOPHOM (QYHKITHH
2. HampaBneHue rpaiueHTa U SKBAMOTCHIMATBHBIX IIOBEPXHOCTEH:
1) Hukak He cBsI3aHBI

2) HampaBineHBI 1o OIIPEJCIEHHBIM YITIOM, B KOHKPETHOM CIIydae 3aBHUCSIINAM OT BHIA (PyHKIIHH,
0T KOTOPOH HaXxOAHUTCA IPAJHUEHT

3) Bcerma B3auMHO NEpIEHIUKYISPHEI

3. 'pali€HT CKAIAPHOTO MOJIS- 3TO:

1) Bextop

2) Ckaisap

3) IIpou3sBeneHrEe BEKTOpa Ha CKAJLIP

4.. 'pagueHT CyMMBI GYHKIHHA paBeH:

1) IIpom3BeneHHIO IPaAUEHTOB OT 3TUX QYHKIMH

2)MoxeT OBITh HalJIEH TONBKO AJIS HEKOTOPHIX BUAOB (QYHKITHH
3) PaBeH cyMMe IpaIMEHTOB OT 3THX (QYyHKIIMH

Bapunant 3
1. Oneparop Jlammaca OT ckanspHOH GYHKIMH IpeICTaBIsgeT cOOO0:
1) cyMMy 9acTHBIX TPOM3BOAHBIX IEPBOTO MOPAIKA
2) cyMMy YacCTHBIX IIPOM3BOJHBIX BTOPOTO MOPSIKA
3) cyMMy YacTHBIX IIPOM3BOJHBIX IEPBOrO U BTOPOTO MOPSIKA
2. rotgraduToXIECTBEHHO PaBEH:
1o
2)u
31
3. divrotAToXXIEeCTREHHO paRHA:
1) He cymecTByeT
2)0
3) divA
4. divgraduTox1eCTBEHHO paBHa:
)0
2) HE CYIIECTBYET
3) omeparopy Jlamnaca oT ckaJsIpHOH QYHKIHH

PeiiTuar-koHTpOJIH 3. TecThl

Bapnanr 1
1. Kosdduruent Jlame B IUIMHIPHYECKOH CHCTEME KOOPIUHAT II0 YIIIOBOM
KoopAuHaTe (U paBeH:
1)1
2)r
3) sin ( ¢u )



2. B chepuueckoii cuctemMe KOOpAUHAT KOOPAUHATHbIE IOBEPXHOCTH
IIPEJICTABIAIOT cO00# HaOOPEI:

1) Cdepsl; KOHYCHI; TOMYIUIOCKOCTH

2) Cdepsl ¢ ieHTpaMu, CMEINEHHBIME BJIOJIb KOOPAUHATHEIX OCEH

3) Cdepsl; MIOCKOCTH; YCEUECHHBIE ITATHHIPEI

3. IlepBoe ypaBHeHHE MakcBeuIa SBISIETCS 3aKOHOM:

1) Ammepa ( 3aKOH ITOJIHOTO TOKA)

2) I'aycca

3) DneKTpOMarHuTHOM HHAYKITUH

4. B xaxux ypaBHEHHSAX MakcBeilla IPUMEHIETCS OIepaTop rot

1. IlepBoM U TpeTbeM

2) Tompko B IEpBOM

3) B nepBoM u BTOpoM

Bapnant 2

1. EnuHu4Has MaTpuna — 3T0 Takas, Y KOTOPOM:

1) Bce aneMeHThI paBHBI €IMHHULIE

2) EnvHALEI pacnoNOKEeHBI Ha T1aBHON AUArOHAH, OCTATBHBIE JIEMEHTEI
PaBHBI HYJIIO

3) EnuauiE pacmoioxeHs! B F000# U3 CTpoK

2. Matpuna , y KOTOpOH 9HCIIO CTPOK PaBHO YHCIIY CTOJIOIIOB , HA3hIBAETCH:

1) PaBHOCTOpOHHEH

2) [IpssmoyTonbHOR

3) KBagpaTHoit

3.3HaueHKE ONpEAETUTEN BTOPOTO MOPSIKA BEIYUCISAETCS MO IPABHITY:

1) IIpou3Beenue 3IEMEHTOB INIaBHOM TaroHaI MUHYC IIPOU3BEICHHUE
9JIEMEHTOB IIOOOYHOM JHaroHAIA

2) IlpousBeneHue 371€MEHTOB ITIaBHOM THAroHaIM ILUTIOC IPOU3BEICHHUE
3JIEMEHTOB OOOYHOM JraroHaIn

3) Cymma 371eMEHTOB INIaBHOM THarOHaIA

4. Ecra B onpeieTuTeNe IOMEHATh CTPOKU M CTOJIOIBI MECTAMH:

1) Onpenenurens H3MEHHUT CBOE 3HAUYEHUE

2) Onpenenutenb HE U3MEHUTCS

3) Onpenenurens IOMEHSET 3HAK

Bapuanr 3

1. IIpu cyMmMupOBaHUY MATpHI] 3JIEMEHTHI MATPHUIIBI — PE3yIbTaTa CyMMHUPOBAHUS PABHEIL:
1) CymMe 311eMEHTOB B T€X XK€ IMO3UIUSX UCXOTHBIX MaTPHI]

2) CymMe 37IEMEHTOB B COOTBETCTBYIOIUX CTPOKAX UCXOJIHBIX MaTPHIL
3) CyMMe 37€MEHTOB B COOTBETCTBYIOIIMX CTOJIONAX UCXOMHBIX MATPHIT
2. .Matpu1sl MOXKHO IIEPEMHOXKATH OHY Ha IPYIYIO, ECIIU Y HUX:

1) CoBmamaet KOJMYECTBO CTPOK

2) CoBmagaeTr KOJIMYECTBO CTOIOIIOB

3) KonugecTBo cTONOIIOB EPBOI MaTPUIBl paBHO YHCITY CTPOK BTOPOi
3. Tlpu yMHOXEHHUH UCXOJHON MaTpHUIIbl Ha 0OpaTHYIO €l MoTyJaeTcs:
1) TpanciorupoBaHHas

2) Enuandnas

3) HyneBas

4. CobGcTBEHHBIE BEKTOpAa MATPHIIBI MOKHO ITOTYyYHTH:

1) B pe3ynbraTe pemenus MaTpHUHOTO YpaBHEHUS



2) Ecii 511eMEeHTBI CTPOK MATPHITHI 3aIIHCATh, KaK BEKTOPHI
3) B pe3ynbraTe yMHOMEHHS MATPHIBL HA COTPSIKEHHYIO K He

.8 HpomemyTo'maﬂ ATTECTAIIHA 110 HTOraM OCBOCHH S JHCIHHUIIIHHBI

BOIIpOCl:I K 3a4eTy.

1. OcHOBHEBIE OIpeeNeHns BEKTOPHOTO aHATH3A.
JlMBeprenmnus BEKTOPHOTO IOJIS.

3. IlpowmsBonHas BEKTOpPA IO CKAISPHOMY apryMeHTY.

4. BoBox GopMyIIEI TMBEpPreHIMH B KOOPAMHATHOMH (hopMe.

5. MexaHn4eckoe 3HAYEHHUE ITPOM3BOIHOM BEKTODA.

6. CpolicTBa AUBEPTreHIIHH.

7. CkanspHOe IPOU3BEACHHE BEKTOPOB M €T0 CBOMCTBA.

8. Teopema I'aycca — OcTporpackoro (¢ BEIBOJOM).

9. BekTopHOE IPOU3BENAEHHE U €TO CBOKCTRA.

10. BexTopHbIe TpYOKH.

11. Cmemannoe npou3BeeHHE U 1. GOPMYIIEI BEKTOPHOTO aHAIH3A.

12. Iupxynsanus BexTOpa.

13. Ilmomanp, kak BEKTOP.

14. Potop. _

15. KacatenbHas, ee eIMHAYHBIN BEKTOp U ypPaBHEHHE.

16. BemBox opMyIts1 poTopa depes mpOeKIHH.

17. Hopmais, raBHasi HOpMallb 1 HOpMaJIbHas ILIOCKOCT.

18. CoiictBa potopa.

19. KpuBu3Ha.

20. Teopema Croxca (c J0Ka3aTeILCTBOM).

21. Copsmiisiomas II0CKOCTb.

22. Cnencreus u3 TeopeMbl CToKca.

23. Conpukacaromascs II0CKOCTb.

24. Onepatop 'amunsToHAa.

25. bunopmairs.

26. ColicTBa oneparopa ['aMmuisToHa.

27. Kpyuenue.

28. IloTennuanbsHOE BeKTOpHOE mone. YpaBHenue Ilyaccona.

29. Tpeyromsuauk ®Opene.

30. KpuBonuueinbie koopmuHatel. Kosddumuents: Jlame. O6mmii BHA BEKTOPHBIX
GyHKIKH B KPHBOIMHEHHBIX KOOPAUHATAX.

31. PazioxeHne BEKTOPOB CKOPOCTH U YCKOPEHHS HA KacaTEIbHYIO U
HOPMAJIbHYIO COCTABJISIOMITHE.

32. Cheprudeckre KOOPIHHATHI M BEKTOPHEIE (QYHKIMH B HUX.

33. IloBEpXHOCTH YPOBHS U I'PAIUEHT CKAISPHOIO MOJIS.

34. ITunuHApAYECKHE KOOPAUHATHI i BEKTOPHEIE (DYHKIIMH B HUX.

35. CgoiicTBa rpaiueHTa.

36. OCHOBHEIE BUJILI MATPUIL U IEHCTRUM HAT HUMH.

37. BekTOpHBIE JTHHHH.

38. CpoiicTBa MaTpHil.



39. IloTOK BEKTOPHOT'O IOJIS.
40. CobcTBEHHBIE BEKTOPEI M COOCTBEHHBIE YHCIIa MATPHIL. Pa3lioeHns MATPHITEI

5.3.CamocrosTeapHasn paboTa o0y4aomerocs

Tectsl, cTpykTypupoBanHbie k CPC

1.Cxasp oT BeKTOpa OTINYAETCS:

- HanmpaBnenuem

- TeM, 9TO HE UMEET HAIIPABICHUS

- ITocTosTHHOM IIHHOM

2. YroObl HAWTH ITPOEKLHUIO BEKTOpa Ha COOTBETCTBYIOIIYIO KOOPAHHATHYIO OCh, HEOGXOIUMO:
- BeKTOp YMHOXXHUTD CKISIPHO Ha COOTBETCTBYIOIUH OPT

- BeKTOp YMHOXXHTH BEKTOPHO Ha COOTBETCTBYIOIUMN OPT

- BEeKTOp CIIOXUTH C COOTBETCTBYIOIIMM OPTOM

3. CxansipHO€ MPON3BEICHUE BEKTOPOB MOPOXKIAET:

- Cxansp

- Bekxtop

- OguH U3 OpTOB

4. BexTopHOE MPOU3BEIEHHE BEKTOPOB ITOPOXKAALT:

- Ckamsip

- Bextop

- OuH U3 OpTOB

5. I'pammeHT — 3TO XapaKTEpPUCTUKA:

- TIuddepeHnrpyeMoCcT BEKTOPHON YHKIIUN

- XapaKkTepucTHKa CKOPOCTH H3MEHEHHUS CKAJLIPHOH QyHKIUH

- XapakTeprCTHKA, OTHOCSIASCS K CBOMCTBaM BEKTOPHOH GyHKIIHU

6. HanpapiieHue rpalieHTa ¥ SKBUNOTEHIMATBHEIX TIOBEPXHOCTEH:

- Hukax He cBs3aHBI

- Beeraa B3anMHO IEPIIEHUKYIIIPHEL

- Bcerna B3anMHO napasuieabHBbI

7. BekTOpHBIE JIMHUM — 3TO:

- Jlueu®, B KaXIOH TOYKE KOTOPHIX HAalpaBJI€HHE BEKTOPHOW (YHKIHH COBIagaeT ¢
HaIlIpaBJICHUCM KacCaTCJIbHOH

- JIuauy, MepIeHANKYIIIPHEBIC HAllpaBJICHUIO TPalueHTa B JaHHOH TOYKe

- JluHuH, IepeceKaronuecs B pacCMaTpUBaeMOH TOUKe

8.Teopema I'aycca-OcTporpaickoro ycraHaBIMBaceT CBA3b MEXKY:

- HHTETpaJOM 0 00BEMy OT IpaJueHTa M IOTOKOM BEKTOPHOIO IOJII 4Ye€pe3 IOBEPXHOCTH,
OrpaHHYMBAIOIIYIO 00BEM

- HHTETpaJIOM M0 00BeMy OT AUBEPIeHIMH U IIOTOKOM BEKTOPHOIO IIOJS 4Yepe3 IOBEPXHOCTH,
OrpaHAIHBAIONTYIO0 00BEM

- HHTErPajioM 1o 06BEMy OT IUBEPreHIIMH ¥ HHTEHCHBHOCTBIO CUJIOBBIX JIMHUH B 9TOM 00beMe
9.llupkynsius BEKTOpa — 3T0:

- TUHEWHBIN HHTETpal 110 3aJaHHOH TPaeKTOPHH IIPOU3BOJIBLHOIO BUIA

- IMHEHHBIA HHTETpaI 10 3aMKHYTOM TPaeKTOPHH

- IepeMelIeHIe 10 BEKTOPHOM JIMHUH B COOTBETCTBHH C HAIIPaBIEHUEM BEKTOpA

10.PoTop (BUXpb) BEKTOPHOTO I10JIS — 3TO:

- MaTeMaTU4ecKas oneparus, o0paTHas olepalyy BEYUCICHUS AUBEPTEHIUN

- MaTeMaTH4ecKas oneparus, oOpaTHas Ollepaliy BEIYUCICHUS IPaJueHTa

- MaTeMaTH4ecKas Ollepalnus, onpeaessieMas MpeIeIbHbIM OTHOIICHUEM UPKYJIALKHN 110 KOHTYPY
K IJIOINAau KOHTypa

11.PoTop OT pe3yibTaTa, 00pa3yromerocs B pe3yibTaTe BEIYUCICHUS TPAJUCHTA, PABEH:



- HYJIIO

- EIMHUIIE

-6eCKOHEYHOCTH

12.Potop ot pesynbrara, 06pasyromerocs B pe3yIbTaTe BEIMMUCICHHS TABEPTEHITHH, PABEH:

- HyJIIO

- eTUHUILIE

- HEJIb34 II0CTIE0BATENBHO IPHMEHSTh 3TH OIIEpaIlid

13.I'pamuenT OT pe3yinbrata, 06pa3syroIerocs B pe3y/bTaTe BEUHCIEHHS POTOPA, PABEH:

- HyJIIO
-6€CKOHEYHOCTH
- HEJB34 IO0CIIE0BATEIFHO IPUMEHSTE 3TH OIEPAIHK

14. JluBeprenms oT pesyibTara, 06pa3yioImerocs B pe3yibTaTe BEIYUCIEHHS POTOPA, PABEH:
- HyJIO
- EIUHUIIE
-6€CKOHEYHOCTH

15. ConenonpanpHOE MOJIE — 3TO MOJIE:
- obpasyromeecs B pe3y/bTaTe BEMUCICHUS IPaJHeHTa
- obpasyromeecs B pe3yJIbTaTe BEIYUCICHHS TUBEPrEHIINI
- oOpasyrolneecs B pe3yIbTaTe BEMUCICHUS POTOpa

16. Teopema Crokca CBS3bIBa€T MEXIY COOOI:
- MHTErpal OT POTOpa MO MOBEPXHOCTH M LHPKYISIHMIO IO KOHTYPY, OTrpaHMYMBAIOINEMY
IOBEPXHOCTh
- HHTETPpalI OT POTOPA 10 MOBEPXHOCTH ¥ MHTETPAJI [I0 KOHTYPY, OTPAHHYHMBAOMIEMY [IOBEPXHOCTD
- 3HaYE€HHs POTOpa Ha KOHTYpE, OrPaHMYMBAIOIIEM NOBEPXHOCTh M 3HAYEHHS JMBEPIEHIMM HA
9TOH MOBEPXHOCTH

17. Oneparop I'amunbToHa — 3T0 MU dEpeHITMaANEHEL onepaTop:
- IEPBOTO MOPSIKA
- BTOpOT0 MopsiaKa
- TPETBETO MopAaKa

18.IloTeHnHaNBHOE BEKTOPHOE TIOJIE:
- 06pazyercs ¢ MOMOIIBIO ONEPalliy IpaJieHTa Hall CKAIIPHBIM II0JIEM
- IOTCHIIUATIFHO BO3MOXKHBIN BapHaHT BEKTOPHOTO IIOJIS
- IOJIy4aeTCs B PE3yJIbTaTe JBAXKIBI IIOCIEN0BATEIFHO IPUMEHEHHOMH OIEpalldy POTOpa
19.Koaddunnenter Jlame:
- IIOKa3bIBAIOT CMEINEHNE TPACKTOPUU B KPHBOIMHEWHOMN CHCTEME KOODIHHAT
- CIIy»aT 1711 0603HaYeHHs €THHAYHBIX BETOPOB B KPHBOJIMHEHHBIX CHCTEMAaX KOOPIHHAT

- IPAMEHSIOTCS IIPH 00IIEM ONKCaHUK BEKTOPHBIX (YHKIUM B KPHBOJIMHEHHBIX KOOPAXHATAX
20.B cdepuueckoit cucTeME KOOpAMHAT KOOPIMHATHEIE MOBEPXHOCTH IPEACTABIAIOT COOOM
HabopEI:
- cdepbl; KOHYCHI; MOIYIIIOCKOCTH
- cdepbl; SIUTUIICONIBL; INIOCKOCTH
- cepsl ¢ IeHTpaMH, CMEIEHHBIMH BJIOJIb KOOPIMHATHBIX OCei
21.B nunMHApUYECKOR CHCTEME KOOPIMHAT KOOPIWHATHEHIE IMOBEPXHOCTH IPEACTABISIOT cOOOM
HabOpBI:
- IMIMH/IPHI, OCH KOTOPBIX PACIIONIOKEHEI B0 OCEH IPAMOYTOJIBHON CHCTEMBI KOOPAMHAT
- IIWIAHIPGL; ChEPBI; ITIOCKOCTH
- HOJYTUIOCKOCTH; IIMIMH/IPEI; INIOCKOCTH
22. IIpu cyMMHPOBaHUH MaTpPHII 3JIEMEHTHI MAaTPHIIEI — pe3yIbTaTa CYMMHPOBAHHS PABHEL

- CyMMe€ 3JIEMEHTOB B T€X )K€ IO3UIUAX HCXOTHBIX MaTPHI]

- CyMMe 3JIEMEHTOB B COOTBETCTBYIOIIMX CTPOKAX MCXOIHBIX MATPHII

- CyMMe€ 3JIEMEHTOB B COOTBETCTBYIOIIHMX CTOIONAX UCXOHBIX MATPHII
23.Martpuiisl MOXXHO IIEpEMHOXKATh OOHY Ha APYTYIO, €CIIH:



- Y HAX COBIIaaeT KOJUIECTBO CTPOK

- Y HHX COBIIaZiaeT KOJIMIECTBO CTOJIOI0B

- Y OJHOM M3 HHMX COBIAJAeT KOJIMYECTBO CTPOK C KOJIMYECTBOM CTOJIOIIOB IPYyTOM
24. EnunnyHas MaTpuUIia — 3TO Takas, y KOTOpPOi:

- BCE 3JIEMECHTHI PABHBI €IMHHIIE

- CAUHHUIBI PACIIOJIOKEHEI B TJIaBHOM AHaroHajy , OCTAJIBHBIC - HYJIH

- @IMHUIIBI PACIIOJIOKEHEI B JIIO00M U3 CTPOK

25.Co0cTBEHHBIE BEKTOpA MATPHUITHL:

- IOJIyJaloTCA B Pe3yJIbTaTe pelIeHHs MAaTPHYHOTO YPaBHEHHS

- IOy 4alOTCs, €CIH IEMEHTHI CTPOK MaTPHIIBI 3aIIUCATh, KAK BEKTOPHI

- IOy 9al0TCs, €CIIH JIEMEHTHI CTOJIOIIOB MAaTPHIIBI 3aIIUCATh, KaK BEKTOPEI

@onyx  oneHouHbX MarepuanoB (@OM) nma  mpoBeneHWS — aTTeCTAllMd  YPOBHSA
cOpMUPOBAHHOCTH KOMIIETEHIUH OOydYaromuxcs N0 JUCHUILIMHE O(GOPMIISETCS OTAECIHHBIM
JOKYMEHTOM.

6. YAEBHO-METOJMYECKOE H TH®POPMAIIMOHHOE OBECIIEYEHHUE

TV CHUTLINHEI
6.1. KauroobecneueHHOCTH
HanMeHoBaHMe TUTEpaTyphl: aBTOP, Ha3BaHKUE, BUL Ton KHUT'OOBECIIEUEHHOCTD
WAAARNE, MRlIOEn0 HAREHHA Hammgue B 3nexTpoHHOM Katanore 95C
OcHOBHas nuTEpaTypa

1. Keagpatugnsie Gpopmsl 1 Matpunsl / H.B. EpuMoB. - M.: 2012 http://znanium.com/catalog.php?bookinfo=41
OU3SMATIIUT. 4063
22. CmomuH, FO. H. Anre6Gpa u Teopus 2012 http://znanium.com/catalog.php?bookinfo=4
gucen [ DIeKTpoHHEIH pecype] : yae6. mocobue / 0. H. : 56995

Cmomus. — 4-e m31., crep. — M. : ®JIMHTA : Hayxka.

3. MaremaTuKa B IpuAMepax H 3afadax: Yue6Hoe 2016 http://znanium.com/catalog.php?bookinfo=4
noco6ue/XKyp6enko JI. H., Huxonosa I'. A., Huxonosa H. 84735

B., Hertapesa O. M. - M.: HUI] THOPA-M.

4. Bricmias MateMaTrka: [Ipaktuxym / LI, JIypse, T.IL. 2013 http://znanium.com/catalog.php?booki
@ynTHKoBa. - M.: By3osckuit yae6ruk: HUIT UTHOPA-M nfo=368074

5. XynatibepranoB, I'. KoMIIeKCHBIN aHAJI3 B MATPHYHBIX 2011 http://znanium.com/catalog.php?bookinfo=4
obnactax[DnexTpoHHEIH pecype] / I'. XynaiibepraHos, A. 41875.

M. KsitmaHoB, B. A. Ilanmkynos. - KpacHospck:
Cubupckuit ¢henepanbHbIA YH-T.

JomnonHuTenbHas TATEpaTypa

1. Kypc aHATHTHIECKO} reOMETPHY U TMHEWHOH anre6psl | 2009 http://www.studentlibrary.ru/book/ISBN9785
DneKTpoHHbIH pecype]: Vaeb. mt By3os. / bexnemumes /I, : 922109796.html

B. - 12-e w3n., mcnp. - M. : ©UIMATIIUT.

2. Kpemep, H. 111. Teopus BEpOATHOCTEN H 2012 tp://znanium. D .php?bookinfo=3

MaTeMaTHJecKas CTaTUCTHKa [ DNeKTpoHHEIH pecypc] :
yue6HHK I CTYACHTOB By30B, 00ydJaromuxcs 10
5KOHOMHYeCKUM crienraibHoCcTsM / H. II1. Kpemep. - 3-¢
wza., mepepab. u gon. - M.: IOHUTU-TTAHA.




3. AnreGpa 1 Teopus uHcen [ IeKTpOHHEIH pecypc] : 2014 http://www.studentlibrary.ru/book/ISBN9785
y4e6Hoe nocobue / JI.B. Becenoa, O.E. THX0HOB. - 788216362.html

Kazans : U3gatenscteo KHUTY

4. JluneiiHas anre6pa U aHATMTHYECKAs 2015 http://www.studentlibrary.ru/book/ISBN9785
reoMeTpus [ SNeKTPOHHSI! pecype] : yue6ruK / B.A. 392163397.html

Wneun, I'.JI. Kum. - M. : TIpocnext

5. DneKTpoMHaMHKa M PaCIPOCTPAHEHHE PaJHOBOIIH: 2013 http://znanium.com/catalog.php?bookinfo=3

VuebHoe nocobue / A.A. Kypaes, T.JI. Ilonkora, A.K.
Cunnipis. - M.: HAIT Ungpa-M; Ma.: Hos. 3Hanue.

67972.

6.2. [lepuoanveckune u3nanus
PagmoTexnuxka,
PammoTexnuka u sneKTpoHuKa,
IIpubGops! 1 TEXHUKA SKCIIEPUMEHTA,
LludpoBast 06paboTKa CHrHAJIOB.
6.3. UaTepueT-pecypcnl
XKypnan "Paguorexuuka" - http://radiotec.ru;
http://mexalib.com;
http://znanium.com;

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCIUILINHBI

Jlns peanusanuy JaHHOH JMCIMILTHHEI HMEIOTCS CIIELHAIBHEIE TIOMEIIEHHs I [IPOBEICHHS
3aHATHH JIEKIHMOHHOTO THIA, 3aHATHH NabOPaTOPHOTrO THNA, IPYNIOBEIX M HHIMBHIYAIHHBIX
KOHCYJIbTalliH, TEKYIIEro KOHTPOJA H HPOMEXYTOYHOH aTTECTallMd, a TaKKe NOMEIICHHs I
CaMOCTOSITebHOM paboThL. JlabopaTopHEle paboThI IPOBOASATCS B aymuTopud 510.3
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