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1. Ilean ocBOEHUS THCIMTIITHHBI

[lensiMu OCBOCHUS TUCIMIUTUHBI «DU3MKA MATHUTHBIX SIBICHUNY SBIISIOTCS
- O3HAKOMJICHHUEC C OCHOBHBIMHM MAarHUTHbBIMU SABJICHUAMH, HpHpOHOﬁ Mar"Letusma B Jua-, rnapa- u
(deppoMarueTukax, CTaTHYECKUMH W  JAAHAMAYECKUMH  SBJICHUSMH  HAaMarHUYMBaHUSI
beppoMarHeTUKoB;
- mpuoOpeTeHHEe 3HAHUI MArHUTHBIX, JJICKTPOMArHUTHBIX M KBAaHTOBBIX 3aKOHOMEPHOCTEH
MOBCACHUA MArHUTOYHNOPAAOYCHHBIX BCHICCTB B IIOCTOSHHLIX, MPEMCHHLIX W HMITYJIbLCHBIX
MarHUTHBIX MOJISIX;
- HpI/IO6peTeHI/Ie HAaBBIKOB HCIIOJIB30BaHUA MOJYYCHHBIX 3HAaHUHU AJIL PCHICHUA MPUKIAIHBIX
3a/1a4 MUKPO- ¥ HAHODJICKTPOHUKH.

2. Mecro nucuumiinHbl B cTpykrype OIl 6akanaBpuara

BapuaTtuBHas dacTte; AuCUUILTHHBI 10 BEIOOPY: b1.B.J[B.6.2

JuctmrumHa «®u3nka MarHUTHBIX SIBJICHUI» OCHOBBIBACTCSl HA 3HAHUSX, MOJyYEHHBIX
Opy U3YYCHHU IUCHUIUIHH «MexaHukay, «MonekynspHas ¢us3nkay, «IIEeKTPUYeCTBO U
MarHeTu3m», «OnTuka», «Pu3uKa aToMa U aTOMHBIX SIBIICHHUI». 3HAHWS U HABBIKH, TIOJTYYCHHBIC
pU U3YYCHUH TUCIUIUIMHBI « DU3MKa MarHUTHBIX SBICHUI» HCIOJIB3YIOTCS B JaO0OpaTOpUsX
CHenNpakTHKyMa « MarHUTHbIE H3MEPEHHSD», a TAKXKE MOTYT OBITh HCIIOJIb30BaHbI TIPU U3yUCHHUN
muciumiie - «Du3nka  TOMYNMPOBOJHUKOB M HHU3KOpPa3MEpHBIX — cucTeM», «Dusuka
KOHJICHCHPOBAHHOTO COCTOSIHUsD», «DU3NYecKkoe MaTepUaIOBEICHUE B DIICKTPOHUKE U
HAHODJICKTPOHUKE», « MUKPOITEKTPOHUKAY.

3. Ilnmanupyemble pe3yJbTaTbl OOy4YeHHUS] IO AUCHMIUINHE, COOTHECEHHbIE ¢
IJIAaHUPpYyeMbIMH pe3yjbTaTamu ocBoeHust OIl 6akanaBpuara

[Tponiecc u3yueHus: MUCIUIUIMHEBI HAMIPABJICH Ha (DOPMHUPOBAHUE CIECIYIONINX 3JIEMEHTOB
komrieteHmii B cootBercTBHM ¢ ®PI'OC BO, OI1 BO u mnpuoOpereHus cleayronux 3HaHHMH,
YMEHUM, HABBIKOB U (MJIM) ONBITA IEATETbHOCTH:
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3HaeT METOIBI U
METOAMKHU MPOBEACHUS
HUCCIIEIOBAHNN
rapamMeTpoB U
XapaKTePUCTHUK
AJIEKTPOHHBIX TPHOOPOB
U CXEM.

na_I1K-2.2
JleMOHCTpUpYET HaBBIKU
9KCIIEPUMEHTAIBLHOTO
oTpeeNeHus
XapaKTEPUCTUK
YCTPOMCTB JIEKTPOHUKH
Y HaHORJIEKTPOHUKHU
Pa3IMYHOTO
(GYHKIIMOHAIIBHOTO
Ha3HAYECHUS.

3HaTh:

— (U3NYECKyI0 IPUPOAY ua-, mapa- u
dbeppoMarueTusma;

- BUJBI B3aUMOJICUCTBUU B
dbeppoMarHeTukax;

- MEXaHMU3Mbl HAMarHUYMBAHMS;

- ¢pusHUecKue SABICHUS TIPU
HaMarHUYMBaHUU

(dbeppoMarHeTUKOB.

YMeTh:

- OMUCHIBATH M OOBSICHATH MAarHUTHBIC
SIBJICHHS;

- MPOEKTHPOBATh CTPYKTYPHBIE
MAarHUTHBIC SJIEMEHTHI C 3aJJaHHBIMHU
napameTpamH.

Biiajgers HaBBIKAMU:

- pacuéTa JOMEHHBIX CTPYKTYP, KPHBBIX
HAMarHUYUBAHUS U IIEpEeMarHUYUBaHUS;
- OLICHKH YHEPTUH CIIMHOBOMU
KOH(UTYpaIMi TOHKAX MarHUTHBIX
MJIEHOK C PAa3IMYHON OPUEHTAIMH OCH
JErKoro HaMarHMYMBaHUS. OTHOCHTEIILHO
€€ IJIOCKOCTH;

- KOHCTPYHUPOBAHHSI MATHUTHBIX CUCTEM,
UMETh MPECTABICHUE O BETMYNHAX
MAarHMTHBIX IIOJICH, CO3/1aBaCMBIX
Pa3IMYHBIMU yCTPONCTBAMU.

4. O0beM, CTPYKTYypa M cojAep:KaHHe IUCHMIUIMHBI OOmas TPyJ0eMKOCTh JAUCIUILUTMHBI
cocTaBisgeT 3 3a4eTHEIX equHUIEL, 108 akageMIYeCKIX YacoB.

Ne Tembl (pa3aebl) Buapl yueOHBIX 3aHATHIA, DopMBbI TEKYNIETO
(=7
n/n AUCHUTLIMHBI, 3 BKJIIOYASl CAMOCTOSITEIbHYIO | KOHTPOJISI yClIeBaeMOCTH.
HX cojiep:KaHHe s pabGoTy CTYAeHTOB, ®opMa NpoMeKyTOUHOI
3 U UX TPYA0E€MKOCTh arrecTauuu
(B akaJeMHU4eCKHX Yacax) (no cemecmpam)
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Co3anue MarHUTHBIX 5 5
1 |moneit. Kmaccudukanus 1 2
MarHeTUKOB




2 |Jlmamarmerusm 1 2 3
3 |I[lapamarnerusm 1 3 3
Marsutoynopsio4eHHOe 4 KoHnTponbHas
4 |cocrostHUE. 2 4 1/3 waca Ha 1 cryaenTa
DeppoMarHeTu3mM
OHeprus 2 3
5 |kpuctamorpaduueckon 1
MarHUTHOW aHU30TPOIUHU
6 |MarnuToynpyras Heprus 1 1 4
7 Marnutocrarndyeckas 1 2 3
DHEPrusi
] JlomeHHas rpaHuLia 1 3 3 KoHnTponbHas
1/3 yaca Ha 1 cTygeHTa
MukpomarauTtHas 2 4
9 |omHOMEpHast MOJIEIIb 1
JIOMEHHOW I'PaHMIIbI
10 TpeXMeijaH MOJICJTb | 1 3
JIOMEHHOU TpaHMIIbI
1 JloMeHHas cTpykTypa | 2 3 KonTponbnas
1/3 yaca Ha 1 cTyneHTa
12 Teopust TEXHUYECKOTO 1 4 17
HAMarHUYUBaHUS
13 JluHaMHKa JOMEHHBIX 1 3 3
TpaHUIl
Pe3onaHcHBIE U 2
|4 |[BPICOKOUACTOTHEIE | 5
SBJICHUS B
dbeppomaraeTukax
15 |MarHuTHbIE MaTepUaIbI 2 1 4
Bcero 17 | 34 0.3 | 53.7 3auéT

OJICKTPOHHOI'O Trasa.

Conep:xaHnue pa3ie/ioB IUCHUIIHHBI:

1. Co3nanue MarHuTHbIX moJieid. Kimaccuukanusi MarHeTukos.
Co3ganue MarHUTHBIX TOJIeH, uX BelMnunHbl. OCHOBHBIE MarHuTHbIE BeauuuHbl (B CU u
CI'C, coorHomieHHsT MEXAy HUMH). DeHoMeHosorHYecKas W (u3mdeckas KiaccuUKaIus
MarHeTukoB. MarHuTHbIe cBOMCTBa aToMOB. MarHetoH bopa.

2. JluaMmarHeTusMm.

Jlapmoposckas npeneccus. Jnamarnetusm. Knaccuueckas teopusi. JlnamMmaraurHas
BOCIIPUMMYHUBOCTb.

3. [lapamaraeTusm.

[Tapamarnetusm. Knaccuueckas teopusi. @ynknus JlamkeBena. [lapamarueruk B cimabom
MarHuTHOM nosie. 3akoH Kropu. MonekynspHoe noise. 3akoH Kropu-Beiica. ITapamarnetusm

4. MarauToynopsiioueHHoe cocrossnue. @eppomMarieTusm.
MarnuroynopsaoueHHoe cocrosinue. Peppomarnetusm. Teopust MOJIEKYISIPHOIO MOJIS.
Temneparypa Kropu. @eppoMaraieTuk B MaroHuTHOM 1osie. MosekysipHoe nosie Beiica.
[Tonsarue o6menHoro B3anmMoeiicTeus. Heo6xonumoe ycnoBue peppomarnerusma,
anTudeppomarueTusma.

@yHKIUS IJIOTHOCTH COCTOSIHUS CBOOOJHOIO 3JIEKTPOHHOIO Tasa.
ONEeKTPOHHBIN ra3 B MarHuTHOM nose. [lapamarnerusm I[aymnu.




5. JDHeprus Kkpucrauiorpadpuyeckoii MATHUTHON AHU3O0TPOIHUH.

DHeprusi KpucTauiorpapuaeckoil MarHuTHON aHu30Tponui. OTHOOCHBIHA
deppomarneTuk. Ock JIErkoro HaMarHuuuBaHus. @eppoMarHeTuk ¢ KyOn4eckoi aHU30TPOIHEH.

6. MarauToynpyrasi JHeprus.

MarnuToynpyras 3Heprusi. MarHuTocTpukurs. MarHuTOynpyras SHeprusi H30TPOITHOTO
MarHeTuKa.

7. MaraurocraTuyeckasi JHeprusi.

MarnuTtoctarudeckas sHeprus. PazmaranunBaronuii aktop. MarHuTHbIC
IIOBEPXHOCTHBIE 3aps/bl.

8. lomenHasi rpanuuna.

Homennas rpannna. Ctpykrypa Jlannay-JIugpmmna (bnoxa), Heenst. O6mennas sueprus,
SHEpPrus aHU30TPONUU, UpPHUHA U dHEeprud 180-rpaaycHO JOMEHHOW rpaHULIbI.

9. MUKpOMarHuTHasi OTHOMEpPHAasi MO/ieJIb JOMEHHOM IPAHULBI.

MuxkpoMarHuTHasi OTHOMEpPHasi MOJEIb JOMEHHOW rpaHulibl. BapranuonHas 3amayva.

10. TpexmepHasi MoJeJIb JOMEHHOH rPAHUIIBI.

TpexmepHas Mozienb TOMEHHOU IpaHullbl. BepTukanbHble, TOpU30HTaNIbHbBIE 0J0XOBCKHE
JMHUH, OJIOXOBCKUE TOYKH, CKPYUYEHHBIC JIOMEHHBIEC TPAHUIIBI.

11. /lomeHHas cTPyKTYpAa.

[TpuumnHbl 00pa30BaHUs TOMEHHOW CTPYKTYphl. JIOMEHHAs CTPYKTypa C 3aMBIKAIOLIIIMU
JOMEHaMH U 0e3 3aMbIKaloIIMX JOMEHOB B OIHOOCHOM (heppomarHetuke. Maruetusm
mukpouactull. Kpurepuii onHogoMenHocTH. CynepriapaMarHeTH3M.

12. Teopusi TeXHHYECKOT0 HAMATHUYHUBAHMS.

Teopust TexHudyeckoro HamarHuuumBaHusg. OZHOPOJHOE BpalleHWE HAaMarHWYEHHOCTU B
OJIHOOCHOM KpHUCTaJlJIe, HAMarHU4MBa€MOM BJ0JIb OCH JIETKOr0 HamarHnuuBaHus. OgHOpOaAHOE
BpallleHNE HAMarHUYEHHOCTU B OAHOOCHOM KpHUCTAJIJIE, HAMArHUYMBAEMOM BJI0JIb OCH TPYIHOTO
HamarHnyuBaHus. OJHOPOAHOE BpallleHWe HAMarHWYeHHOCTH B KyOMYECKOM KpHCTaJlle,
HamarHnuuBaemMoMm Baoib ocu [110]. Cmemenue poMeHHBIX TpaHul. OOpatuMoe u
HeoOpatumoe cmemenne, 3hdext bapkraysena. DnIeMEHTHI TEOPHUU BKIIOUYCHHM, TEOpUHU
HanpsbkeHud. KpuBasi TEXHUYECKOro HaMarHnYMBaHUs.

13. /luHaMUKAa TOMEHHBbIX IPAHMIL.

JluHaMMKa JOMEHHBIX TIpaHUL. YpaBHeHHE MABMKEHUA 180-rpagycHoil AOMEHHOM
rpaauiel. CKOpPOCTh JOMEHHOW TpaHuIlbel. YpaBHeHue Jlanmay-Jludmmmna. HeomnopomaHas

npereccus cnuHOB. O¢¢ekTuBHas Macca JOMEHHOW — rpaHunsl. [lpenenbHas CKOpOCTb
JIOMEHHOU T'PaHMIIbI.

14. Pe3oHaHCHBIE U BBICOKOYACTOTHBIE SIBJICHUS B (peppOMarHeTHKax.

Pe3onaHcHBIE M BBICOKOYACTOTHBIE sIBIeHUA B (eppoMartHerukax. deppoMarHUTHBIN
PE30HAHC, CTUHOBBIE BOJIHBI, MArHOHBI, PE30HAHC JOMEHHBIX I'PAaHUII, OJIOXOBCKHUX JIMHUH.

15. MaruuTHbIe MaTepHAaJIbl.

OOmast kmaccuuKanus MarHUTHBIX MaTepUaioB. MarHUTOMSTKHE, MarHHUTOTBEpIBIC,
MaTepualbl CIENUAIBHOTO HAa3HAYE€HMS, MAarHUTHbIE MaTepHalbl Ui MHKPOIJIEKTPOHUKH.
OO6ume TpeboBaHus, MpeabsBiIsieMble K MaTepuanaM. Buxpesbie Toku. Ckun-3pdexTt. I'mydbuna
MPOHUKHOBEHMS. BbicokouacToTHbie MaTepuanbl. Pepputhl. DeppOMArHUTHBIN PE3OHAHC.
CrabuiabHOCTH CBOMCTB (heppUTOB. AMOp(hHBIE MaTepHaibl. [lOCTOSHHBIC MATHUTEI.

5. O6pa3oBaTejibHBbIC TEXHOJOTHH, HCIOJIb3yeMble NP OCYLIeCTBJICHUH 00pa30BaTeIbHOIO
npouecca no JUCUMIIHHE

B mporiecce 00yueHHs CTIONB3YIOTCS CIIEAYIONINE 00pa30BaTeIbHBIE TEXHOIOTHU:

BBoaHas JieKnMs — [aeT IEpBOE LENOCTHOE NPEICTaBICHHE O JUCLUILUINHE H
OpUEHTUPYET CTYACHTA B CUCTEME M3yY€HUS AUCUMIUIMHBI “@PU3MKa MAarHUTHBIX SIBICHUN .
CTyzneHTBl 3HaKOMATCS ¢ HAa3HAYEHUEM M 3aJjayaMU Kypca, €ro poJIbI0 M MECTOM B CHCTEME



y4eOHBIX AUCLUUILIMH U B CUCTEME MOATOTOBKH B 11el0M. JlaeTcst KpaTkuii 0630p Kypca, HCTopus
pa3BUTHUS HAyKH W TIPAKTUKH, JOCTIDKEHUS B O3TOM cdepe, MMEHAa W3BECTHBIX YUYCHBIX,
U3JIAraloTCsl MEPCIeKTUBHBIE HANpaBieHUsl uccienoBaHuil. Ha 3Toil JneKuuu BBICKa3bIBAIOTCS
METOJMYECKIE M OpPraHMU3AIMOHHBIE OCOOEHHOCTH PabOThI B paMKaX TUCIUILUIMHBI “‘Dusmka
MarHUTHBIX SIBJICHHHM’, a TakXe JaeTCs aHajlu3 pPEKOMEHAYeMOH y4eOHO-METOIUYECKON
JUTEPATYPHI.

AxagemMuyveckasi JeKIus (MM JEKIKs 00IIero Kypca) — MoCiIeI0BaTeIbHOE U3JI0KEHUE
MaTepuana, OCYIIECTBIIEMOE NPEUMYIIECTBEHHO B BHJE€ MOHOJIOTa IPENnoJaBaTelis.
TpeOoBanusi K aKageMHUYECKOW JICKIIMH: COBPEMEHHBIM HAy4HBIH YPOBEHb W HACBHIIICHHAS
WH()OPMATUBHOCTh, yOETUTENIbHAs apryMeHTalus, JOCTYIHAas W TOHSATHAs pedb, YeTKas
CTPYKTypa W JIOTMKa, HAJIWYUE SPKUX TMPUMEPOB, HAYUYHBIX JOKA3aTeNbCTB, OOOCHOBAHUM,
(axToB.

IIpakTnyeckoe 3aHATHE — 3aHATHE, MTOCBALICHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U
HABBIKOB U 3aKPEIJICHUIO MOTYYEHHBIX Ha JIEKIIUHA 3HAaHUH.

DJIeKTPOHHBIH y4eOHbI Kypc «Pu3uKa MATHUTHBIX SIBJeHU» npeacTtasicH B LMS

Moodle Ha cTpanuie kypca https://moodle.uniyar.ac.ru/
Kypc npeanasHaueH 1uisi OpraHu3aldd U METOJIWYECKOTO COIMPOBOXKIECHUS 00pa3oBaTeIbHOIO
mporecca B pexxume on-line, g opraHuzamuM M MH()OPMAIMOHHOTO OOecTeYeHus
CaMOCTOSITENIbHOM paboThl O0yyaromMxcs B OYHOM peXUMe, a Takke IS YacTUYHOTO
o0ecrneueHns TeKYIIEeTr0 U UTOTOBOTO KOHTPOJIS Pe3yIbTaTOB OCBOCHUS JUCIIUTLITNHBIL.

6. Ilepeyenb WHPOPMANMOHHBIX TEXHOJOTHH, MCIOJb3yeMbIX IMPH OCYUIeCTBJIEHUHU
00pa3oBaTeILHOIO TMpolecca MO JAUCHUIJIMHE, BKJIKYAsA MepevYeHb JHMLIEH3MOHHOIO
NMPOrpaMMHOro obecneyeHusi W HUHPOPMALMOHHBLIX CHPABOYHBLIX cHcTeM (NpH
HEeO0XO0UMOCTH)

B mporiecce ocymecTBieHus 00pa3oBaTeIbHOTO MPOIECCa UCTIONB3YIOTCS:

— DSJIEKTPOHHBIN y4eOHbI Kypc «®PHU3uMKa MarHUTHBIX SBJICHUN», TpeacTaBlieHHBIH B LMS
Moodle;

— nns GOpMHUPOBAaHUSI TEKCTOB MAaTEpUANOB IS MPOMEXKYTOUHOM M TEKyLIel arTecTaluu
ucnonb3ytores nporpamMmsl Microsoft Office;

7. IlepeyeHb CcOBpeMEHHBIX NPO(ecCHOHAJBHBIX 0a3 MaHHBIX H HMHG(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3YeMbIX NIPH OCYLECTBJIEHUH 00pa30BaTe/IbHOIO Mpolecca 1o
AMCUMILINHE (TPH He00X0AMMOCTH)

B npormiecce ocymiecTBieHus: 00pa3oBaTeNbLHOTO MPOIIecca MO JUCIHUILINHE UCTIONb3YOTCS:
aBTOMAaTHU3UPOBAHHAS OnbIMoTeYHO-NH(DOPMAITMOHHAS cucreMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHb OCHOBHOM M [ONOJHUTEJbHOH Y4YeOHOH JIMTEpPATypPbl, PecypcoB
HHG(pOPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn «UHTepHeT», HEOOXOAMMBIX JIs1
OCBOEHMS THCIUIIUHBI

a) OCHOBHas1 JIUTepaTypa:
1. Boncosckuii C. B. MarnetusMm. MarautHslie CBOWCTBa Jua-, napa-, ¢geppo-, antudeppo-, u
dbeppumarnetuxos. / C. B. Boucosckuii - M.: Hayka, 1971. - 1032 c.
2. byns O. b. Meronsl pacyera MarHUTHBIX CHUCTEM JJIEKTPUYECKHX allapaTroB: MAarHUTHBIC
nenu, nons u mporpamma FEMM.: yue6. mocobue mns By3oB. / O. b. byms; YMO mno
00pa30BaHUIO B 00JI. SHEPTETUKU U SJEKTPOTEXHUKH - M.: Akanemus, 2005. - 335 c.



0) 10MOJIHUTEIbHAS JINTepaTypa:

1. boxoB B.A. ®u3uka marmetukoB: YdeOHoe nmocobue mis By3oB /| ®TU um. A.®. Modde
PAH. — CI16.: Heckwii [luanext; bXB-IletepOypr, 2002. — 272 c.
2. TI'.C.Kpunuuk. ®u3nka MarHuTHbIX siBJeHuil. — M., 1976. — 367 c.

3. B.M.MBanoBckuii, JI.A.YepHukoBa. ®usnka MarHuTHLIX siBIeHUN. — M., 1981. — 288 c.

4. A.A.Ilpeobpaxenckuii, E.I'.bummapn. MarautHele Marepuainsl U dJieMeHTB. — M., 1986. —

352 c.

5. M.M.Karanos, B.M.Ilykepuuk. [Ipupona maruetuzma. — M., 1982. — 192 c.

6. 1.JI.Mumun. Marautasie Matepuansl. — M., 1991. — 335 c.

7. C.Tukagzymu. ®usuka ¢peppomaraeruzma. — M., 1987. — 420 c.

8. B.I'.bapesxrtap, b.A.VMIBanoB. B Mupe maruutHsix nomeHoB. — Kues, 1986. — 159 c.

9. ITanopkoB B. A. TemneparypHasi 3aBUCHMOCTh MarHUTHBIX MTAPAMETPOB
MarHUTOYMOPSIOYCHHBIX BEIIECTB: NMpakTUKyM. / B. A. ITanopkos; Spoci. roc. yH-T um. IL. T
Hemunosa - SApocnasis: Apl'Y, 2017. - 27 c.

B) pecypcbl cetu «AHTEpHET»
1. Marepuanst 9YK B LMS Moodle https://moodle.uniyar.ac.ru/

9. MaTrepuajbHO-TeXHUYeCKas 0a3a, HeoOXoAUMAs IJIsl OCYIIeCTBJICHNSI 00Pa30BaTEIbLHOTO
npoiuecca no JUCHUIINHE
1. Marepuanst 9YK B LMS Moodle https://moodle.uniyar.ac.ru/course/

10. MaTepuajibHoO-TexXHUYecKas 6a3a, He0OXoAUMAS VISl OCYIIeCTBJICHHS
o0pa3oBaTeIbHOIO Mpolecca Mo JMCHUIJINHE

MarepuanbHo-TeXHHUYECKass 0a3za, HeoOxomuMmasi [UIsl OCYIIECTBIEHHUS 00pa3oBaTEIbHOTO
mpolecca 1o AUCHUIIIMHE BKJIIOYAeT B CBOM COCTAB ClielMaIbHbIe TOMEILECHUS:

- yueOHbIC ayTUTOPUH IS TPOBEICHUS 3aHATUH JIGKIIMOHHOTO THUIIA;

- yueOHBIC ayIUTOPUH TS IPOBEJCHUS TPAKTUUECKHUX 3aHATHHI (CEMHUHApPOB);

- yueOHbIC ayTUTOPUH IS TPOBECHUS TPYTIIOBLIX U HHIWBUYaTbHBIX KOHCYIbTAIIHIA;

- yueOHbIe ayIUTOPUH JUIS TPOBEICHUS TEKYIIEro KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaluy;

- IOMENICHUS JUISI CAMOCTOSTEIHbHON pabOTHI;

- IOMEIICHUS JUIsl XpaHEeHUS U PO(UIaKTUIECKOr0 00CTYKUBAaHUSI TEXHUYECKUX CPENICTB
o0ydeHusl.

CrniennanbHble TOMEIIEHUS! YKOMITJIEKTOBaHbI CPECTBAMU 00YUEHUS, CITYKaIIUMHU TS
npezcTaBieHus yueOHoi nHpopManuu 60JIbIION ayAUTOPUH.

[Tomermenust i CaMOCTOATENBHONH PpabOThl OOYYArOMIMXCS OCHAIICHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTHIO MOJAKIIOUEHUsI K ceTH «VHTepHeT» M obecrneueHueM A0CTyma K
3JIEKTPOHHOM MH(POPMAIIMOHHO-00pa3oBaTeabHOM cpene SApl'Y.

ABTOp:

JorueHT kadeapbl MUKPOIIEKTPOHUKU

u obmet pu3ukw, K.¢.-M.H. B.A.Tlanopkos
(noonucy)



I[punoxenne Nel k padoueii mporpaMmme AUCHUNIHMHBI
«DU3NKA MATHUTHBIX SIBJIEHUI

@DoH/I OLIEHOYHBIX CPECTB
JJISl TPOBe/IeHNUs TEKYIIel M MPOMeKYTOYHOI aTTeCTALMHU CTYIeHTOB
Mo JUCIHUILJINHE

1. TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MU HHbIE MaTepPUAJIbI,
He00X0AUMbIe VIl OLlCHKH 3HAHNH, YMeHHIi, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH,
XapaKTepU3yWIIMUX 3TANbI (POPMUPOBAHUS KOMIIETEHIIH I

1.1 KoHTpOJIbHBIE 32 JaHUA M HHbIE MATEPHUAJIbI,
HCMOJb3yeMble B MIpoLecce TeKylleil aTrecTanun

(mpoBepka chopmupoBanHocTi komnereniun [1K-2, uaaukaropsr: U1 T1K-2.1, U] T1K-2.2)

KoHTpoJibHbIE BONIPOCHI M 331241

[Touemy nomeHHas rpaHuIla UMEET KOHEUHYIO IIIUPUHY ?

OObsicHUTE 3aBUCUMOCTh CKOPOCTH JOMEHHOM I'paHUIIbI OT €€ IUPHUHBI.

[ToueMy muprHa TOMEHHOU TPaHUIIBI B KOOATBTE MEHBIIIE, YEM B jKemne3e?

Ouenute MakCUMaabHYI0 KOAPLUUTUBHYIO CUITYy TIOCTOSIHHOTO MarHuWTa, M3TOTOBJICHHOIO U3

MapTeHcuTHOM cranu. Koncranta ammsorpormu K ~ 10° Dpr/ecm®, mamaramdyennocts

Hacelmenus Js = 1700 Ic.

5. Tlouemy mocie MexaHHYECKON oOpabOTKH (pe3ka, MTaMIOBKA | T.J.) TUIACTUHBI U JICHTHI,
npelHa3HaYeHHbIe 711 HW3TOTOBJIEHUS TpaHCPOpMATOpOB, HEOOXOAMMO MOJBEPraTh
TEMIIEpaTypPHOMY BO3JICHCTBHIO, HATPUMED, OTKUTY?

6. Ilouemy HauanmpHasi MarHUTHas MPOHUIAEMOCTh TEXHUYECKH YHCTOT'O JKeje3a BhIIIE, YEM
IPOHULAEMOCTh YIJIEPOJAUCTOMN cTaIu?

7. Ilpu KakuX YCJIOBHSIX B OJHOOCHBIX TOHKMX MArHUTHBIX IUJIEHKAX C OCBIO JIETKOTO
HAMarHU4YMBaHUs, OPUEHTUPOBAHHOW MEPHNEHIUKYJISIPHO HUX  IUIOCKOCTH, BEKTOP
HAaMarHWYeHHOCTU OTKJIOHSIETCSI OT OCH JIETKOTO HAMarHUYMBAHUS HA YTOJ, OJM3KUil K 11/27

8. Haiinure temmeparypy Kiopu deppomarnervka, ecid W3BECTHO, YTO B IMapaMarHUTHOM
COCTOSTHUU €r0 BOCIIPUUMYHUBOCTh YMEHBIIAeTCsA B 6 pa3 Mpu yBEIMUEHUHU TeMIEpaTyphl OT
1500 K o 2000 K.

9. Omnpenenute NEPBYO KOHCTAHTY aHU30Tponuu Ki 0THOOCHOTO peppOMarHUTHOTO
MOHOKPHUCTAJLJIa, €CJIM U3BECTHO, UTO IIPU HAMarHMYMBAaHUU €0 B HAIIPaBJICHUH,
MEPIEHIUKYIISIPHOM OCH JIEFKOTO HAMarHM4YKMBaHUs, HAMarHUYEHHOCTh PaBHA MOJIOBUHE
HamarHnueHHoctu Hacsimenus npu H = 300 3. Ilpunsars: Js= 1500 I'c, Kz << K.

10. TlonukpucTamnyeckas HUKEJIEBast MPOBOJIOKA (oTpuniatenpHas KOHCTaHTa
MarHUTOCTPUKIIUU HACBIIICHHS ), HAXOIAIAsACS MO ACHCTBUEM CHIIBHBIX PACTITUBAIOLIUX
MEXaHUYECKUX HaIlpsHKeHWM, HaMarHW4YMBAaeTCsl BJIOJIb HampaBiieHus pacTsokeHus. Kax
MU3MEHUTCS €€ MarHUTHasi BOCOIPUUMYHUBOCTh IIPU YBEIUUCHUU HANIPSKEHUH BABOE?

11. TlomukpucCTaIMYECKHUI JKETIe3HBIN CTEpKEHb (ToMOXKUTETbHAS KOHCTaHTa
MarHUTOCTPUKIIUU HACBIILIEHHUS ), HAXOIAIIUNCS MO IEUCTBUEM CHIIBHBIX PACTITUBAIOLIUX
MEXaHUYECKUX HaIpsHKeHMM, HaMarHW4YMBAaeTCsl BJIOJIb HampaBiieHus pacTsokeHus. Kax
M3MEHUTCS €0 MarHuTHasi BOCIPUUMYUBOCTD TP YBEJIMUECHUN HANPSKEHUN BIBOE?

12. OmnpenenuTe MarHUTHYIO BOCIPUUMYHUBOCTHL TOHKOW (DEPPOMArHUTHOW TUTACTHHBI,
HaMarHM4YMBaeMoM NEePHeHANKYISIPHO €€ TUIOCKOCTH, ITPU YCIOBUU, YTO MEPBbIE KOHCTAHTHI
QHU30TPONMM  MHOTO  MEHbILIE  KBaJpaTa HaMarHMYEHHOCTH  HACHIIICHWS, a
MarHUTOCTPUKIIUSL OTCYTCTBYET.
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13.

14.

15.

16.

17.

18.

19.

20.

Onpenenure MarHUTHYIO BOCHPHUMMYHUBOCTb TOHKOTO (DEppOMArHUTHOTO CTEpPXKHS,
HAaMarHWYMBAaeMOro MEPHEHAUKYISIPHO OCH, IPU YCJIOBHUH, YTO IIE€PBbIE KOHCTAHTHI
AHU30TPOIIMM  MHOTO  MEHBIIE  KBaJpaTa HAaMarHMYEHHOCTH  HACBIIICHHSA, a
MarHUTOCTPUKIUS OTCYTCTBYET.
B pamkax mMozpenu cMmeleHusl JOMEHHbIX IpaHul] noiayuyure 3aBucuMocts J(H) mis cioyygas,
KOIZla IMIOBEPXHOCTHAs IUIOTHOCTb DHEPTUU JOMEHHOW I'PaHUIbl 3aBUCUT OT KOOPJAUHATHI
cremyromuM obpasom: W = Wo + Wisin (Cx?), rae 0<W<W,, C = const.
Hcnone3ys ypaBHEHUE ABUKEHUS JOMEHHONW I'PaHULbI, HAWIUTE 3aBUCUMOCTB €€ CKOPOCTH
OT BPEMEHH I10CJIE OTPhIBA OT Je(EKTA.
Hcnone3ysa pelieHue mpeablAyled 3aadd, OLICHUTE BpeMs YCTAHOBIIEHHS CKOPOCTH
JIOMEHHOM T'PaHMIIbI.
Wcnonp3ys pemenue 3agaun 15, oneHuTe paccTosHUE, IPOXOAUMOE JOMEHHOM IpaHuLel 3a
BpEMsI YCTaHOBJICHUS €€ CKOPOCTH.
Hcnone3ysd ypaBHEHHE [BHXKCHUS JOMEHHOM TPAHULBI, OIPEIEIUTE PACCTOSHHUE,
IIPOXOJUMOE TPAHMIIEH MOCIE BBIKIIOYEHNUS MAarHUTHOTO IIOJIS, €CJIM IEepel, BBIKIYCHHEM
II0JIsI OHA JBUTAJIACH C IIOCTOSIHHOM CKOPOCTBIO.
Hcnonp3ysl ypaBHEHHE JBUKCHHS JOMEHHOW I'PAHMIIBI, OLICHUTE BPEMs, B TCUEHUE KOTOPOTO
OCTaHOBMUTCS JIOMEHHAas IPAaHMIIA, IIOCJIEC BBIKJIIOYEHHS MAarHUTHOIO IIOJS, €CIU IepeN
BBIKJIIOYEHHUEM I10JI OHA JBUTAJIACH C IIOCTOSTHHON CKOPOCTBIO.
CpaBHHTE pagnychl OJHOAOMEHHOH U CyNeplapaMarHUTHOW 4acTUIl KoOajbTa.

Cnucok BONpPoOCOB K 324€Ty

1. Co3manure MarHUTHBIX TOJIeH, UX BeauYrHBL. OCHOBHBIC MarHuTHBIE BennunHbl (B CU n

CT'C, cooTHOLIEHUS MEKY HUMN).

Knaccudukanus MarHeTUKOB.

MaruauTHble cBoMcTBa aToMOB. MaruetoH bopa.

Huamarnetusm. Kiaccuueckasi Teopusi.

[Tapamarnerusm. Knaccuueckas teopus. @ynkuus JlanxeseHa.

[TapamarsneTuk B cmaboM MarHUTHOM T1oJie. 3akoH Kropw.

[Tapamarnerusm. MonekynspHoe nose. 3akoH Kropu-Beiica.

DNeKTpOHHBIN ra3. yHKIHS TUIOTHOCTH COCTOSHUS CBOOOIHOTO JICKTPOHHOTO Ta3a.

ONEKTPOHHBIN ra3 B MarHuTHOM nose. [lapamarnerusm I[aymu.

0. MarautoynopsiioueHHoe coctosinne. deppomaraeTusM. Teopusi MOJIEKYISIPHOTO TOJIS.

Temnepatypa Kropu.

11. ®eppomarneTuk B MarHuTHOM Tosie. MouekyssipHoe noJie Belica.

12. MarHuToynopsiioueHHOoe  cocTossHue.  IloHsATHE  OOMEHHOro  B3aUMOJICHCTBUSL.
Heobxoammoe ycioBue deppoMaraeTusma, aHTueppomMaraeTu3ma.

13. DHeprus kpuctaiorpadpuuecKoil MarHUTHONW aHU30TPOIIHH.

14. MarauTtoynpyrast sHeprusi. MarHuTOCTpUKIIUSL.

15. MarauTocratudeckas sHeprus. Pasmaranunapromuii GakTop.

16. Jlomennas rpanuna. Ctpykrypa Jlannay-Jludpmmuna (bnoxa), Heens. O6menHast sHeprus
180-rpagycHoil TOMEHHON I'PaHUIIBL.

17. JomeHnHas rpaHuna. DHeprus aHu3oTponuu 180-rpamxyCcHON TOMEHHOM IPaHULIbI.

18. IlluprHa AOMEHHON IPaHULIbI, SHEPTUS.

19. MukpoMaraHutTHasi OJHOMEpHasi MOJEIb JOMEHHOW IPaHULIbI.

20. TpexmepHast MOAETb JOMEHHOU TpaHuLbl. BepTukanbHble, TOPU30HTAIbHBIE OJIOXOBCKUE
JMHUH, OJIOXOBCKHE TOUKH, CKPYUYEHHBIE JOMEHHbIE TPAHUIIBI.

21. lomenHast cTpykrypa. JloMeHHas CTPyKTypa C 3aMbIKalOIIMMU JOMEHaMH U 0Oe3
3aMBIKAIOIUX TOMEHOB B OJIHOOCHOM (peppOMarHeTHKe.

22. MarnetusMm mukpouactull. Kpurepuii onHogoMenHoctu. CynepriapaMarHeTH3M.
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23. Topusa TexHMYECKOrOo HaMarHu4uBaHus. OZHOPOJHOE BpallEeHHWE HMAarHUYEHHOCTU B
OJIHOOCHOM KpHUCTaJlJIe, HAMarHUYMBAEMOM BJI0JIb OCH JIETKOTO HAaMarHMYKMBaHUS.

24. Teopusa TeXHMYECKOro HaMarHuuuBaHus. OZHOPOJHOE BpaIlllEHME HAMATHUYEHHOCTH B
OJIHOOCHOM KpHUCTaJlJIe, HAMarHUYMBAaEMOM BJI0JIb OCH TPYJHOTO HAMarHM4UBaHUSI.

25. Teopusa TexHM4eckoro HamarHuuuBaHus. OZHOPOJHOE BpalllEHME HAMATHUYEHHOCTH B
KyOMYecKOM KpHcTaljie, HaMarHM4uBaeMoM B1ouib ocu [110].

26. Cmemenne JOMEHHBIX TpaHui. OOpatuMoe W HeoOpatumoe cmemieHue, 3S(dext
bapkraysena.

27. CMellleHrne JOMEHHBIX rpaHull. KpuBas HaMarHM4uBaHUA. OJEMEHTbl TEOPUH
BKJIIOYEHUH, TEOpUU HanpspkeHuil. KpuBas TEXHUUECKOTO HaMarHUYMBaHUS.

28. /lnHamMuka JIOMEHHBIX TpaHWI. YpaBHEeHHE [BMKeHUS 180-rpagycHoOil TOMEHHOMU
rpanuilpl. CKOpOCTh JOMEHHOM TpaHUIbI.

29. lunamuka JOMEHHBIX TpaHull. YpaBHenue Jlangmay-Jludpmuna. Heomnopomanas
nperneccusi cniuHoB. CKOPOCTh JOMEHHOW IPAHUIIBI.

30. JInramuka 1OMeHHBIX Tpanuil. Dh(HEKTUBHAS Macca TOMEHHOMN TPaHUIIBI.

31. /Ilunamuka qoMeHHbIX rpanull. [IpenenbHas ckopocTsb.

32. MaruuTHble MaTEpPUAIbI.

Ha 3au€tHOM MeponpusTUH CTyIEHTY MpeAjiaraeTcsi peuTh 3 3a/1a4u U3 NpeasiaraeMoro
nepeyHs 3a71a4 U JaTh OTBETHI HAa 3 BOMPOCA U3 CIHCKA BOIIPOCOB K 3aYETY.

HpaBn.na BbBICTABJICHHA OLICHKH
Ilo utoram 3auéTa BEICTaBIISICTCS OJJHa M3 OILICHOK: «3a4Y€T» UJIHN «HE3a4YCT».

OuneHka «3a4TeHO0» BHICTABIISECTCS CTYACHTY, KOTOPBIA PELINI BCE 3aa4d MU XOTsI Obl
Hanucall ypaBHEHHUs, JJI1 UX PEUICHHUs U MPEACTaBISET NMPUHLUI PELICHUs NPEAIOKEHHBIX
3ama4d. [Ipm oTBeTe Ha KOHTPOJIBHBIE BOMNPOCHI IPOSIBISET IMOHMMAHHE CYTH H3JIaraéMbIX
SIBJIGHUH, OATBEP)KIAET UX MATEMAaTUYECKUMH BBIKJIAJKAMHU, BIAJEET OCHOBHBIMU HMOHSTHUSIMHU
¢u3MKM MarHUTHBIX  SIBJICHUH, TMOHUMaeT (U3MYECKYI0 TNpUpoay Aua-, TMapa- U
deppomarneTusmMa, 3HaeT BHJIBl B3aUMOJEHCTBHA B (heppOMarHeTukax, MEXAHU3MBI

HaMarHWYUBaHUs, GU3NYECKUE SIBICHUS TP HAMarHUYUBaHUU (DEPPOMarHeTUKOB.

Onenka «He3a4TeHO0» BBICTABISETCS CTYJEHTY, KOTOPBI IpU PEIIEHUH NPEATIOKEHHBIX
3ajjady OKazajcs HECIOCOOEH Aa)ke BBINMMCATh ypaBHEHMs A MX pemieHus. He nonHumaer
(¢U3MUecKoil CYIIHOCTH SIBJICHUH, O KOTOPBIX HAET peub B MPEAJaraeMbIX KOHTPOJBHBIX
BOINPOCAX, HE MOHMMAET (PU3MUECKYIO NPUPOAY AHa-, Hapa- U (eppoMarHeTu3Ma, He HUMEeT
IIPEACTABIICHNS O BUAAX B3aMMOJEUCTBUI B MarHUTOYIIOPSAJOYEHHBIX BEIIECTBAX, MEXaHU3Max
HaMarHU4MBaHUs, (PU3NYECKUX SIBICHUSAX IPU HAMarHUYMBaHUU (PePPOMArHeTUKOB.
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I[punoxenne Ne2 k padoueii mporpaMmme AUCHUNIHMHBI
«DU3NKA MATHUTHBIX SIBJIEHUI)

MeTonnquKne YKazaHud QJI CTYACHTOB 110 OCBOCHHIO TUCITUIIJIUHBI

OcHoBHOIl (popMO# WBIIOKEHUST Y4eOHOro marepuasia 1o aucHuIumHe «Dusnka
MAaramuTHBIX HBHGHHﬁ)) SABIIAKOTCA  JICKIIHUH. 3aKp€HH€HI/I€ TGOpGTH‘-I@CKOFO MaTepI/IaJIa nu
npuoOpeTeHNne HaBBIKOB €r0 MPUMEHEHHS OCYIIECTBIISETCS HAa TPAKTHYECKUX 3aHITHSIX.

I[JIH ycnemHoro OCBOCHHUA AUCHUIIIIMHBI OYCHb BAXXKHO pemeHHe J0CTAaTOYHO GOHBLHOFO
KOJIMYECTBA 33/1a4, KaK B ayJUTOPUHU, TaK U CAMOCTOSITEIHLHO B KaYECTBE JOMAITHUX 3aJIaHHM.
[Ipumeps! pemieHuss 3axad  pa3dMparoTcs Ha JEKIUSAX U TNPAKTHUECKUX 3aHATHAX, IPH
HEOOXOAMMOCTH 1O Hauboyiee TPYAHBIM TEMaM MPOBOMAATCS  JONOJTHHUTEIBbHBICE U
I/IHI[I/IBI/I,Z[ya.HBHble KOHCy.HBTaI_II/II/I. HGHL HpaKTI/I‘-I€CKI/IX SaH}ITI/Iﬁ — IIOMOYb yCBOI/ITb
byHIaMEHTANbHBIE TOHATHS W OCHOBBI HM3y4aeMOW JUCIUIUIMHBI, HAYYHUTHCS TPUMEHSTH
NOJIyYCHHbIE TEOPETHUYECKUE 3HAHMS Ha MpakTuke. s pemeHus Bcex 3ahad HeoOXOIUMO
3HaTh M TOHWMATh JICKIMOHHBIN Matepuai. [loaTomy B mporecce M3ydeHHUsS AUCIUTUTHHBI
PEKOMEHIyeTCsl PEeryJiipHOE MOBTOPEHHUE MPONACHHOTO JEKIMOHHOro Mmarepuana. Marepuad,
3aKOHCIIEKTUPOBAHHBI Ha JIEKIMIX, HEOOXOAUMO TpopadaThiBaTh, HCHONB3Ys I 3TOTO
Y4eOHUKH M y4eOHO-METOUYECKUE TOCOOHSI, KOHTPOJIUPOBATh U KOPPEKTUPOBATH MOTYyUYCHHbIE
3HAaHWS W HaBBIKM, KOHCYJBTHPYSCh C TIPEMNOJaBaTeIsIMU, BEIYIIMMH TEOPETUYSCKUE U
HpaKTI/I‘IeCKHG 3aHATHUA.

Bonbimoe BHUMaHWE IOKHO OBITH YAEJIEHO BBHITOJHEHHIO JOMaiiHeld paboTel. B
KauecTBEe 3aJlaHui JJIs CaMOCTOSTEIhbHOW pabOThl JOMa CTYJISHTaM MpenjaraioTcs 3aaadu,
aQHAJOTUYHBIC pPa300paHHBIM Ha JIEKIHMIX M TPAKTUYCCKUX 3aHATHSAX WIM HEMHOTO Oolee
CJIOKHBIC, KOTOpBIe ABJIAKOTCA peByHBTaTOM OG’bG,Z[I/IHeHI/IH HCECKOJBKUX 6a3OBI>IX 3aaa4.

IHoaroroBka k 3a4éTy

3ayéTHas ceccus - 3TO cepusl 3a4€TOB, YCTAHOBJIEHHBIX Y4eOHBIM IUIaHOM. VHTepBan
MEX1y HUIMH MOXeET ObITh MeHee 3 THel. DTo BpeMsl HY>KHO HCIIOIb30BaTh JIJIsl CHCTEMaTU3allun
yXKe uMeromuecs 3HaHui. Ha KoHCynpTanuu mnepen 3a4€ToM IIpenofaBaTelNd OTBETAT Ha
BO3HHMKIIME BONpPOCHl. BHawane cieqyer npocMOTpeTh BECh MaTepual IO CAAaBaeMOM
TUCITUIUINHE, OTMETUTh Ui ceOsi TpyaHbie Bompockl. OOs3arensHO B HUX pazoOparscs. B
3aKIJIIOUEHUE ellle Pa3 1eIeco00pa3HO MOBTOPUTH OCHOBHBIE MOJIOKEHHUSL.

TpeboBanust K OpraHM3alM MOATOTOBKH K 3au€TaM T€ K€, YTO M TPU 3aHITHIX B
TEUEHUE CEMECTPa, HO COOJII0IaThCSI OHU JIOJDKHBI 00JIee CTPOTO:

- OYEHb BAXHO COONIOZICHHE peXUMa IHS; COH HE MEHee 8 YacoB B CYTKH, 3aHATHUS
3aKaHYMBAIOTCS HE MO3AHEE, 4eM 3a 1-2 yaca 10 cHa. OnTumanbHOE BpeMs 3aHITUH - YTPEHHHUE U
JHEBHbIC 4yachl. B mepepbiBax MexAy 3aHATUAMH PEKOMEHAYIOTCS MPOTYJIKH Ha CBEXKEM BO3JIYyXE,
HEYTOMMTEIIbHBIC 3aHATHUS CIOPTOM;

- HaJW4Me XOPOIIMX COOCTBEHHBIX KOHCIIEKTOB JICKIMA (C KOMMEHTapHsIMH U
3aMeTKaMHM, BBIMOJIHEHHBIMH B T€UYeHHE ceMmecTpa). Jlaxke B TOM ciyuae, eciu Oblia MpoIylleHa
Kakas-1n00 JIEKIHs, HEOOXOIUMO €€ BOCCTAHOBHUTE;,

- TIPU TIOATOTOBKE K 3a4€Ty JOJDKHBI OBITh 3apaHee Mo00paHbl XOpoIire y9eOHUKH (HY,
XOTSI OBl OJIUH).
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