MHWHOBPHAYKHU POCCHUU

®enepalibHOE TOCYIapCTBEHHOE OI0/IKETHOE
o00pa3oBaTebHOE YUPEKJACHHUE BHICIIEr0 00pa3oBaHUs
«AcTpaxaHCKul rocy1apcTBeHHbINM yHUBepcuTeT uMeHu B. H. TatuieBa»
(AcrtpaxaHckuii rocynapcTBeHHbIH yHUBepcuTeT UM. B. H. Tarumiesa)

COT'JTIACOBAHO YTBEPXIAIO
PykoBoautens OITOIT 3aBeayrommii kadenpoit Guznku
C.A TumkoBa C.A. TumkoBa
«11» anpens 2024 r. «11» anpens 2024 r.

PABOYASA ITIPOI'PAMMA JTUCHUIIJIMHBI (MO YJISA)

«MarauTHble U3MepeHus»

CocraBuTenb(n) CmupnoB B.B., 1.1.H., K.¢.-M.H, 101eHT, Npogeccop
kadeapsr TMIIN
Hamnpasnenue noarotToBku / 03.03.02 ®usnka
CHeLHATbHOCTD
Hanpasnennocts (mpoduins) OITOIT Nnxenepnas puznka
KBanuduxanus (creneHs) O0axajaBp
®opma o0yueHHs OYHast
I'ox mpuéma 2023
Kype 2
Cemectp(bl) 4

Actpaxans — 2024



2
1. IEJIM ¥ 3AJJAYM OCBOEHUSA JUCIUATIIAHBI (MOYJIST)

1.1. Heasimu ocBOeHMSI AMCHUILIMHBI (MOAYJs1) «MarHuTHbIE U3MeEPEHUsD) SIBIISIOTCS:

- (dopMUpOBaHUE Y CTYJCHTOB HABBIKOB 3KCIIEPUMEHTAIBHOTO UCCICIOBAHMS (DU3HMUECKIX
SIBIIGHUH U MPOLIECCOB,

- U3yYCHHUS TEOPETHUYECKUX M OIKCICPUMEHTAIBHBIX METOIOB aHamm3a (HU3MUECKHUX
SIBJICHHH,

- o0y4eHHe TPAaMOTHOMY MTPUMEHEHHIO TTOJIOXKECHHH ()YHIAMEHTAIBHON (DU3UKU K HAyYHOMY
aHaJIM3y CUTYyallMi, C KOTOPBHIMH HH)KEHEPY MPUXOJUTCS CTAIKUBATHCA MPU CO3JaHUU HOBOM
TEXHHUKHU U TEXHOJIOT UM,

- BBIPa0OTKH Yy CTYJIEHTOB OCHOB €CTE€CTBEHHOHAYYHOI'O MUPOBO33PEHUS U O3HAKOMIICHUS C
UCTOpUEH pa3BUTHUS (PU3UKHU U OCHOBHBIX €€ OTKPBITHH.

- MpUOOPECTH HABBIKK PabOTHI C MPUOOpPaMU U 0OOPYIOBAHHEM COBPEMEHHOM (DU3NUYECKOM
naboparopuu;

- MPUOOPECTH HABBIKM HCIIOJIB30BAaHUS PA3NUYHBIX METOMUK (PU3NYECKUX H3MEPEHUN U
00pabOTKH IKCIIEPUMEHTAIIBHBIX JaHHBIX;

- npuoOpecTH HaBBIKK MPOBEACHUS aJeKBAaTHOTO (DU3MUYECKOT0O M MaTeMaTh4yecKoro
MOJICITUPOBAHMSI, & TAKXKE MPUMEHEHUS METONOB (DHM3MKO-MATEMaTHYECKOTO aHajan3a K PEIICHHUIO
KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUUYECKHUX MPOOIEM.

1.2. 3axa4m ocBOCHUA IMCUMILIMHBI (MOaYJIs1) « MarHUTHBIE H3MeEPEeHUsD):

-oBJa/icHue (PyHIAMEHTaIbHBIMU IPUHIIMIIAMA U METOJIaMHU PEIICHUS HAyIHO-TEXHUICCKUX
3aj1ay;

- (opMHUpOBaHHE HABBHIKOB I0 MPUMCHCHHIO TOJOXKEHUN (DyHIAMEHTATBHOW (PU3UKH K
IPAMOTHOMY HayYHOMY aHAJIM3y CUTYallUi, C KOTOPBIMU UH)KEHEPY MPUXOAUTCS CTAIKUBATHCS MPU
CO3JIaHMH HOBOM TEXHWKH U HOBBIX TEXHOJIOTHI;

- OCBOGHHE OCHOBHBIX (PU3MYECKHUX TEOPHIA, TO3BOJISIONINX OMUCATH SIBICHUS B MPUPOAE, U
MpEACIOB TMPUMEHHUMOCTH DJTHX TEOPHH IS PEHIeHHUsS COBPEMEHHBIX U MEPCHEKTHBHBIX
TEXHOJIOTHYCCKHUX 3a4a4;

- (¢opMupoBaHHE y CTYJIEHTOB YMEHUW WCIOIb30BaTh (PU3NUECKHEe MPUOOPHI,
MpeAHa3HAYEHHBIE J1JI51 BHIIOJIHEHHS SJIEKTPUUYECKUX U MAarHUTHBIX U3MEPEHUN.

2. MECTO JUCIIMIIJIMHBI (MOAYJIsA) B CTPYKTYPE OIIOII

2.1. VYueOnasa aucuumiauHa (MoayJb) «MarHuTHele W3MEPEHHUS» OTHOCUTCS K
aucuuIuinHam 1o Beioopy b1.B.J1.04.02

2.2, Jlia u3y4yeHusi JaHHOH y4yeOHOM JUCHUIIMHBI (MO1YJIfA) HEOOXOAUMBI CJIeYyHOIIHe
3HAHMS, YMEHHN, HABBbIKH, GOpMHUpYyeMble NMPeIIIeCTBYIOMUMUA Y4eOHBIMU JTHCHUILTHHAMHA
(MoxyasimMu):

— «MaremaTuka» (MaTeMaTHYECKUI aHAIIN3, AHAIMTUYECKAsi TEOMETPHs, JIMHEHas anredpa,
BEKTOPHBIH W  TEH30pHBIM aHanmu3, AuddepeHuuanbHble ypaBHeHus), «MHdopmarukay
(BeluMCIIUTENbHAS (DU3MKA, YUCICHHBIE METOJbl M MaTeMaTHYeCKOe MOJEIUPOBAHHE), MOIYJb
«Obmas puznkay.

3HaHUS: OCHOBBI MAaTEMaTHYECKOT0 aHaJIM3a, TEOPUH (DYHKIMHA KOMIIJIEKCHON MepeMeHHOH,
BEKTOPHOTO UM TEH30pHOTO aHanu3a, JIu(QepeHInaTbHbIX W MHTETPaJbHBIX  ypaBHEHHI,
BapHallMOHHOTO MCYUCIIEHMS, TEOPUM BEPOSTHOCTEH M MATEMaTU4YECKOW CTATUCTHKU; OCHOBHBIE
MIOJIOKEHHSI TEOPUU MH(POPMAIIUK; TEOPETHUECKUE OCHOBBI, OCHOBHBIC MOHSTHUS, 3aKOHBI M MOJEIU
MEXaHUKH, MOJICKYJISAPHON (U3UKH, SJIEKTPUYECTBA W MarHeTu3Ma, ONTUKH, aTOMHON (HU3UKH;
METO/bI TEOPETHUECKUX U IKCIIEPUMEHTAIIbHBIX UCCIIE0BAaHU B (hU3HKe.



YMeHus: UCIOIb30BaTh MATEMATHUSCKHIA armapar JUisi OCBOCHUS TCOPETHUYECKUX OCHOB U
MMPAKTUYICCKOI' 0O HNCITOJIb30BaHUA (1)I/I3I/I‘-IGCKI/IX MCTOOOB, HUCIIOJIB30BAaTh I/IH(bOpMaL[I/IOHHBIe
TEXHOJIOTUH ISl pelicHUsT (PU3NIECKUX 3a/1a4; MIOHUMAaTh, U3JIaraTh ¥ KPUTHYECKH aHATM3UPOBAThH
0a3oByr0 00medu3nIecKyo HHPOPMAIIHIO; TIOTB30BATHCS TEOPETHUESCKUMH OCHOBAMH, OCHOBHBIMU
MOHATHSAMH, 3aKOHAMH U MOJICJIAMH (DU3HUKH

HaprIkn: ucmonb30BaHusI MaTEMAaTUICCKOT'O arrapara JJjisl pCuICHUA (I)I/I3I/I‘ICCKI/IX 3aaa4,

UCIIOJIb30BAHUS HHPOPMAIIMOHHBIX TEXHOJIOTHUI IS pelieHus (PU3NUECKHX 3a/1ay;

TEXHHUKOH OSKCIIEPUMEHTa, MeToJaMHu OOpabOTKH M aHajdu3a SKCIEPUMEHTAIbHOW U
TEOpeTHUECKOH (usndeckoit nHGopMarmum

2.3. Ilocaeaywime yyeOHbIe TUCHUIUIMHBI (MOAYJIH) U (WIH) NPAKTHKH, JJIS KOTOPBIX
He00X0AUMBbI 3HAHMS, YMEHHUSl, HABbIKM, (popMHupyeMble JAHHOW Y4eOHOU JUCHUIJIMHON
(MmonxyJiem):

— HOJIy‘-IeHHI)IG 3HaHUA, YMCHI/IH, HAaBBIKU U C(l)OpMHpOBaHHI)IC Ha UX OCHOBC KOMIICTCHIIUN
SIBJIIFOTCSI OCHOBOM /17151 BBITIOJTHEHHSI BBIITYCKHOM KBaM(PUKAIIMOHHON pabOTHI.

3. HIJTAHUPYEMBIE PE3YJIbTATbBI OBYYEHUSA 110 JUCHUIIJIMHE (MOAYJIIO)

[Tpouiecc OCBOEHHSA AMCUUIUIMHBI (MOMAYJSI) HampaBieH Ha (OPMUPOBAHUE 3JIEMEHTOB
cnenyromen(nx) xommnerenuuu(uir) B coorBerctBu ¢ ®I'OC BO u OIIOII BO mo manHOMY
HAMPABIICHUIO MTOJATOTOBKHU / CHIEIIMATILHOCTH

8) npogheccuonanvroii(vix) OIIK): TIK-3. T'OTOBHOCTP K MNPOBEICHUIO (PUINUECKUX
HKCIIEPUMEHTOB 10 3aJaHHOW METOIMKE, COCTABIIEHUIO OMHMCAHUs MPOBOJUMBIX HCCIEAOBAHUN U
aHaJIN3y pe3yJbTaTOB

Tab6aunna 1 — JlekoMno3unusi pe3yJbTaToB 00y4eHHs
Kon [Tnanupyemble pe3yibTaThl 00y4YeHHsI 10 JUCHUIUIMHE (MOJYJIIO)

U HalMEHOBaHUE
3nHath (1) YwMmets (2) Bnanets (3)
KOMIETSHIINU




4

Kon [TnaHupyemMble pe3ynbTaThl 00yUYeHHsI 10 AUCUUIUTHHE (MOJYJIIO)
H;sgr:;(;{?;;e 3uathb (1) Ywmets (2) Bnanets (3)
IIK-3. T'otoBHOCT, K | [IK-3.1.1 sgath | I[1K-3.2.1 ymets | [1K-3.3.1 BJIAJIETh
IIPOBEIACHUIO METOAbI U3MCPATL MapaMETpbl | METOJaMHU
du3HUecKux AKCIIEPUMEHTAILHOTO | 00pa3[0B MaTepUaOB | MaTeMaTHYEeCKOU
SKCIIEPHMEHTOB o | McClenoBanus u KOMITOHEHT, | 00pabOTKM NaHHBIX U
3aMaHHOH  METOIHKE, buznuecKkux BBIOMpATh TUIIBL, | MATEMATHYECKOMN
COCTARIICHMIO MPOLIECCOB, CO3/IaHUS | THITOHOMHHAJIBI U | CTaTUCTUKHU
J—— SKCIEPUMEHTAIBHBIX | TUIIOPAa3MEPhI I1K-3.3.2 BJIAJICTh
YCTaHOBOK KOMITOHEHT, MEeTOaMH1
HpOBOHHMHXU I1K-3.1.2 3HaTh | OTBEYAIOIINE MPOBEICHUS
HccaeAoBaHN Y| Teopernueckue (yHKIIMOHATILHBIM, HU3MEPEHUI "
aHan3y pE3yJIbTATOB | ocHoppl  METPOJIOTHMH | KOHCTPYKTHBHBIM U | MCCJIEIOBAHH,
u cepTu(UKAIMH | IKCIUTyaTallHOHHBIM 00paboTku
CPEICTB U3MEPEHUS TpeOOBaHUSM MOJTy4E€HHBIX
IIK-3.1.3 3Hath | [1K-3.2.2 YMEThH | PE3yJIbTATOB
TUIIOBBIE BBIpa0aTHIBATh
TEXHOJIOTMYECKUE TpeOOBaHUs K
MIPOLIECCHI U | TOYHOCTHU U3MEPEHU,
obopyioBaHue 0 | OCYIIECTBIISATH
npoduiio KOHTPOJb  KayecTBa
CIELMAaJIbHON U3MEPEHUN
HOJTOTOBKU 11IK-3.2.3 yMETh
KCII0JIh30BaTh
CUCTEMBI
ABTOMATHU3UPOBAHHOTO
BEJICHUS
JKCTIIEPUMEHTA
I1IK-3.3.2 YMETh
HCII0Ih30BaTh
KOMITBIOTEPHBIE
TEXHOJIOTUH
MOJEIUPOBAHUS u
o0paboTku
PE3yJIbTaTOB

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJISA)

O0bEéM OUCHUIUIMHBL (MOIyJisI) cocTaBisieT 3 3a4€THBIX(bIE) €AUHUII(BI), B TOM yucie 36
4acoB(a), BBIIEICHHBIX HAa KOHTAaKTHYIO paOoTy oOydaroummxcsi ¢ mpenojaBareneM (M3 HUX 36
yacoB(a) — MPaKTUYECKHE, CEMUHAPCKUE 3aHTHS, U 72 YacoB(a) — HA CaMOCTOSITEIIBHYIO paboTy
00ydaromuxcsl.

Tabauua 2 — CTpyKTYypa U coiepkaHue TMCUMILIMHBI (MO1YJIs1)

KonraktHas | Camoct dopma TEKyIIEero
E paborta . KOHTPOJISI YCIIEBAEMOCTH,
Paznen, reMa TUCIUATIIMHBI (MOIYJIs) g (Buacax) | pabora | dopma MPOMEKYTOUHOM
& 1!lm J|K cp aTTecTaluu
P|P [no cemecmpam]
1. MarnuTHble CBOICTBa 3JIEKTpOHA, | 4 2 5 Ompoc, TecTupoBaHueE,




KonraktHas | CamocT ®opMa TeKyLIero
E pabota . KOHTPOJISl YCIIEBAEMOCTH,
Paznern, TemMa TUCHUIUTUHBI (MOJTYJIs) g (Buacax) | pabora | dopma MpOMEKYTOUHOM
3 1lm J| K CP aTTecTaluu
P|P [no cemecmpam]
JIEKTPOHHON 000JIOYKHU aTOMA U sijipa. pacueTHas paboTa
2. OCHOBHBIE ONBITHBIE [JaHHBIE O 3 5 Omnpoc, TecTupoBaHue,
CBOMCTBaX MarHeTHKOB. pacueTHas paboTa
3. OCHOBHBIE TEOPUU MAarHETUKOB. 2 6 Omnpoc, TecTupoBaHue,
pacueTHas paboTa
4. PasznuuHble  BUABl OHEPrUUM B 2 6
dbeppoMarseTuke M (HOPMYJIBI A HX Onpoc, Tectuposane,
OILVCAHISL pacueTHas paboTa
5. KpuBble HAMarHMYMBaHU. 3 6 Ompoc, TecTupoBaHue,
pacueTHas paboTa
6. OcHoBHbIE MarHuTHBIE 3 6 Omnpoc, TecTupoBaHue,
XapaKTEPUCTUKH B IEPEMEHHBIX MOJISIX. pacueTHas paboTa
7. MarHuTHbIE MaTepHAaJIbI. 3 6 Omnpoc, TecTupoBaHue,
pacueTHas paboTa
8. ToHKME MarHUTHBIE MJICHKU. 3 5 Omnpoc, TecTupoBaHue,
pacueTHas paboTa
9. MarauutHble U3MEPEHUSI. 3 6 Omnpoc, TecTupoBaHue,
pacueTHas paboTa
10. CnocoObl 1OJSy4Ye€HUS MarHUTHBIX 3 5 Omnpoc, TecTupoBaHue,
noJeH. pacueTHas paboTa
11. MarauTHas 1enb. 3 5 Ompoc, TecTupoBaHue,
pacueTHas paboTa
12. l'ucrepuorpadsr. 3 6 Omnpoc, TecTupoBaHue,
pacueTHas paborta
13. OmnpeneneHue NOTPENIHOCTH IIPU 3 5
IIPOBEICHUM  W3MEPEHUS  MarHUTHBIX Ompoc, TecTuposanue,
pacueTHas paboTa
BEJIMYHMH
HTroro 36 72 IK3aMeH

Ilpumeuanue: JI — nexuus; I13 — npaktuueckoe 3ansatue, cemunap; JIP — mabopatopHas
pabora; KP — xkypcoBast pabota; CP — camoctosTenbHas paboTa.

Tadimma 3 — MarTpuua COOTHeCeHHsI Pa3esioB, TeM Y4YeOHOM JMCUMILUIMHBI (MOXYJIAA)
U popMHUPYEMBIX KOMIIETEHIH
Paznen, rema Kon-Bo Koz Obmee
MCIITHHE (MOYTIS) qacop | KOMICTEHLMH | KOJHYECTBO
I1K-3 KOMITETEHITUH
1.  Maenumunvie  ceoticmea  271eKmpoHa, 7 + 1
INEKMPOHHOU 0D0NOUKU amoma U s10pa.
2. OcHogubie onvimHvle OAHHbIE O CEOUCMBAX 3 + 1
MA2HemuKo8.
3. OcHogHble meopuu MacHemuKos. 8 + 1
4. Paznuunvie 8UObI oHepeuu 8 + 1
Geppomacnemuxe u  Gopmyrl O UX 8
Onucanusl.
5. Kpusvie namaenuuusanusi. 9 + 1
6. OcHoBHble MacHUmMHble XaAPAKMepUCmuKUu 8 9 + 1




Pazgen, Tema Kon-Bo Koz Obmee
MCIMITHHE (MOJIYTIA) qacop |KOMICTEHLMH | KONHYECTBO
I1K-3 KOMIIETCHIIUI
nepemMeHHbIX NOJIsX.
7. Macnummusle mamepuaisi. 9 + 1
8. Tonkue mazHummovle nieHKu. 8 + |
9. Macnummusie uzmepenusi. 9 + 1
10. Cnocobwbl nonyyenuss Ma2HUMHBIX NOJIEU. 8 + 1
11. Macnummnas yenv. 8 + 1
12. l'ucmepuocpaghoi. 9 + 1
13. Onpeoenenue nozpeutHocmu npu 3 +
npoGeOeHUU USMEPEHUS MACHUMHbBIX 8eIUYUH
Hroro 108 1

KpaTkoe coaep:kaHue Kaxa0i TeMbl JUCHMILIHHBI (MOTYJIs)

1. MarauTHble CBOICTBA 3JIEKTPOHA, JJIEKTPOHHOH 000/10uku atomMa W sigpa. CnuH u
CIIMHOBOW MAarHUTHBIA MOMEHT ayekTpoHa. Dddekr 3eemana. J[mamarHeTH3M SIIEKTPOHHON
o0osouku aTtoma. [lapamarHuTHBIE BelleCTBA B CUJIBHBIX U CJIa0BIX MAarHUTHBIX MOJISX.
[TapaMarHuTHBIEC BEIIECTBA.

2. OcHOBHbIE ONBITHBIE IaHHBbIE O CBOWCTBaX MarHeTukoB. Knaccudukanmss MarHeTHKOB.
deppomMarHeTuky, aHTU(PEPPOMArHeTHKH, (eppUMarHeTuku, crnadele  (eppoMarHeTHKH,
BeIIecTBa ¢ 00MeHHOM aHu3oTponueil. OCHOBHBIE CBOMCTBA ()eppOMArHETHKOB.

3. OcHOBHBbIE TEOpPHMH MarHeTHKOB. BblunciieHne MarHuTHOro MomeHTa Tena. PopmaibHas
teopusi  ¢deppomMarHeTusma. [mmoresa o0  cymiecTBoBaHMM — oOJacTel  CIIOHTaHHOMU
HaMarHM4eHHOCTH ((eppOMarHuTHBIX JOMEHOB).

4. Pasiu4Hble BUABI JHepruu B eppoMarHeTnke U OpMyJibl I X ONMCAHUSA. DHEPIUs
OOMEHHOr0 B3aWMOJEWUCTBUA. ODHEPrus KpucTauiorpapuyeckol MarHMTHOH aHU3OTPOIHH.
OHeprusi MarHUTOCTPUKIIMOHHON naedopManuy (MarHUTOYIpyras sHeprus). Marmuroynpyras
SHEeprusi. OJHeprusi MarHurocrarudyeckoro rmosd. JIuHelHas wMarHutoctpukuus. OObemHas
MarHUTOCTPUKLUSA. MexaHocTpuKuus U 3P dekT.

5. KpuBble HaMmaranuuBanus. HauaneHelil yyacTok kpuBoil HamarHuuuMBaHus. OOpaTumble U
HeoOpaTHMbIe IMpolecchl cMelleHuss rpaHul. OOpaTumble Mpolecchl BpaileHus. Teopus
AkynoBa. BrusHue ynpyrux HampsDKeHMH Ha  HaMarHMYuMBaHUE  (DeppOMarHeTHKOB.
HeoOpatumble siBIeHMs mepeMarHuuuBaHus. Teopus rucrepe3rca Ha OCHOBE Ipoliecca
CMEILICHUSI TPaHUIl B OJHOPOJHOW Cpele NMPU HAIMYUKM B HEH HEOJHOPOJIHBIX HAMPSIKEHUA U
BkimoueHuit  (Konmopckuii, Kepcren). I['mctepesuc, o0OycNOBIEHHOH 3aJepKKOM pocrta
3aponpliiel nepemarHuuuBaHus. [uctepesuc, 00yCIOBICHHBIH HEOOPAaTUMBIM IPOLECCOM
BpallICHMUSL.

6. OcHOBHbIe MATHMTHbIE XapPaKTePUCTHKH B TMepeMeHHbIX mnoasax. CkuH 3¢dekr.
Jucnepcusi MarHUTHOM NPOHUIIAEMOCTH. Y PaBHEHHE IBUKCHMS JIOMEHHON CTEHKH.

7. MarnutHble Martepuajibl. MarHutoMsrkue Marepuasbl. JKene3o, KeIe30KpEeMHUCTHIE,
JKEJIC30HUKEIIEBBIE CIUIABhI U T.I1. MarHUTOTBEPAbIE MaTepuaiibl. [10CTOSSHHBIE MATHUTHI.

8. Tonkue MarHuTHbIe TUIeHKH. OCHOBHBIE CIMOCOOBI TONy4YeHHUs. BakyyMHBIE TEXHOJOTHH.
OCHOBHBIE JTOCTOMHCTBA U HeJOCTaTKU. BhICTpo 3akaneHHble crutaBbl. OCOOEHHOCTH MPOIECCOB
HamaranuuBanusi TMIL Ctpyktypa nomensbix rpanull. CoBpeMeHHble ycTpoiictBa Ha TMIIL.

9. MarnuuTHble usMepenus. Ornpeznenenue. 3ajaud MarHUTHbIX u3MepeHuil. Ilpenmer
uccienoBanus. l'mucrepesnc, mapameTpbl neTiu ructepesuca. Kiaccudukanus MarHUTHBIX
MaTepUaJIOB U METOAOB MAarHUTHBIX HU3MEPEHUH; CTPYKTypa IOCTPOCHMS CPEACTB MAarHUTHBIX
U3MEPECHHUI. DJIEKTPOTEXHUYECKHE CTaIM U (HEeppUMarHeTHKUA. bBalIMCTHYeCKUd METOI.
Hcnonp3oBanne MarHuTHBIX 30HJ0B Ui U3MCPCHUS HAIMMPSIPKCHHOCTU MArHUTHOI'O T1OJIA. MGTOI[




SIIEPHOIO0 MArHUTHOTO pE30HaHCA. SIIepHbIE MarHUTOMETpPHI. DJIEKTPOJMHAMUYECKHI METO.
U3MEPEHHUS HANPsKEHHOCTH MAarHUTHOIO INOJiA. Mar"uTHble NOTEHUUAIMETpbl. MarHuTHbBIN
nonemerp. McnonszoBanue 3¢ddexra Xoima A U3MEpEeHUs HANPSHKEHHOCTU IOCTOSHHOTO U
IIEPEMEHHOT0 MAarHMTHBIX Mosied. bammuctuueckuit meron uccienoBaHus (heppUMarHUTHBIX
BEIIECTB. MarHuTOMeTpUYeCKHi MeTo1. MeTobl ccienoBanus (heppuMarHUTHBIX BEIIECTB MPU
HachllleHUH. MeTo/bl HccieJ0BaHus CllabOMarHuTHBIX BellecTB. Jpyrue MeTosl U3MepeHus
HaIPSKEHHOCTU MarHUTHOI'O IOJIS.

10. Cnoco0bl mosyyeHUs] MATHUTHBIX MOJIEM. PaznuuHble cuUCTEMBI 3JEKTPOMArHUTOB.
Hamaranuunsaromiue COJICHOUJIBI. [Tonyuenue MMITYJIbCHBIX MarHUTHBIX MOJIEH.
CBepXIpOBOASIIINE COJECHOWABl M MarHUTHl. [lojydeHrne HEOJMHOPOIHBIX MAarHUTHBIX ITOJICH.
Crabmnmu3anus MaruHuTHOro mouist. I10CTOSIHHBIE MATHUTEI.

11. MarautHasa uenb. Ornpenenenue. [IpumeHeHHe pa3OMKHYTOM MAarHMTHOM LieNM IS
W3MEPEHHS] MarHUTHBIX CBOMCTB 00pa3iioB MTM Majbix pa3Mepos.

12. TI'ucrepuorpadsl. [IpumeHeHre HEMOIHOCTHIO 3aMKHYTOM U 3aMKHYTOW MarHUTHOM IeNH B
MAarHUTHBIX U3MEPECHUSIX.

13. OmnpenesieHHe NOrPelIHOCTH NPH MPOBEJICHUM H3MEPEHUS! MATHUTHBIX BeJIHYHH:
OTIpeNieICHNEe HCXOJHBIX IapaMEeTPOB HCCIEAYyEMBIX OO0paslloB, ONpEACICHHE U pacder
HOTPEIIHOCTEN, NOArOTOBKA 00PA31[0B UCIIOJIb3YEMbIX B MATHUTHBIX U3MEPEHUSIX.

5. METOJIMYECKHUE YKA3AHUS MO MPENOJABAHUIO
1 OCBOEHMIO JUCHUIJIUHBI (MOIY.JIS)

S5.1. Ykasanusi s npemogaBaTesiedl 1O OPraHuM3allid M INPOBEJCHHI0 Y4eOHBIX
3aHATHH MO JUCHHUILINHE (MOAYJIIO0)

[Ipu paspaborke yueOHbIXx mnporpamm Mo PI'OC-3++ mnokoJdeHHs NpeArnoiaraeTcs
UCIOJIb30BAaHUE KpOME TpPAJULMOHHBIX (OpM TPOBENEHUS 3aHATHI TakkKe aKTUBHbIE U
uHTepakTHBHBIE (OopMBL. [Ipy 3TOM cTyneHTHl IIyOXe NMOHUMArOT y4yeOHBIH Marepuai, HamsTh
TaK)X€ aKIEHTUPYETCsS Ha MPOOJIEMHBIX CUTYyalMsIX, YTO CHOCOOCTBYET 3allOMHHAHUIO y4e€OHOTO
Mmarepuara.

B npouiecce 06yuenust He0oOX0IUMO 00palaTh BHUMaHUE B MEPBYIO OYepeb HA TE€ METO/bI,
IpU KOTOPBIX CIylIaTead HISHTU(GUUUPYIOT ce0s ¢ y4yeOHbIM MaTepuaoM, BKIIOYAIOTCS B
U3y4aeMyl0 CUTYaluIo, MOOYKAAt0TCsl K aKTUBHBIM JIEHCTBUSAM, NIEPEKUBAIOT COCTOSIHUE ycIexa U
COOTBETCTBEHHO MOTHBHMPYIOT CBOE MoBeeHue. BeceM aTuM TpeGoBaHUSAM B HAaUOOJIBIIEH CTENEHH
OTBEYAIOT UHTEPAKTHUBHbIE METObI O0YUEHHUS.

Y4eOHblIil mpolecc, OnUparonIuiicss Ha UCMOJIb30BaHNE UHTEPAKTUBHBIX METO/I0B 00yUYEeHMUS,
OpPraHU3yeTcss C Y4YeTOM BKJIIOYEHHOCTHM B IMpollecC IMO3HaHMA BCEX CTYAEHTOB TpyHmbl 06e3
uckimouenusa. CoBMecTHas OeATEIbHOCThL O3HA4YaeT, 4YTO KaXKAbIH BHOCUT CBOH OCOOBIHN
WHJMBUIYaIbHBIM BKIaA, B XoJe paboThl uaeT OOMEeH 3HAaHUSAMH, HUACSIMH, CIIOCOOaMU
nesTenbHOCTH. OpraHu3yloTcss WHAMBHUAyalbHas, NapHas W TpynnoBas paboTa, HCIOJIb3YyeTCs
NpoeKTHast paboTa, pOJeBbIE HUIPHI, OCYILIECTBISIETCS paboTa C JOKYMEHTaMU M Pa3TUYHBIMU
UCTOYHUKaMU MHpopManuu. HTEepakTUBHBIE METObl OCHOBAHBI Ha MPUHIUIAX B3aUMOIEUCTBUS,
aKTUBHOCTH 00y4YaeMbIX, OIOpEe Ha IPYMIIOBON OMBIT, 00s3aTeNbHONW 00paTHOi cBsizu. Co3maercs
cpena o0pa3oBaTeIbHOrO OOIIEHHS, KOTOpas XapaKTepHU3yeTCs OTKPBITOCTHIO, B3aUMOJEHCTBUEM
YYaCTHUKOB, PAaBEHCTBOM HX apryMEHTOB, HAKOILJIEHUEM COBMECTHOI'O 3HAHHS, BO3MOKHOCTHIO
B3alMHOMN OLIEHKH U KOHTPOJISL.

Benymwmii nmpenonaBaTenb BMECTE ¢ HOBBIMM 3HAHMSIMHM BElET YYACTHUKOB OOyYEHHUS K
CaMOCTOSITETbHOMY TOUCKY. AKTUBHOCTb IIPENOAABATENsl YCTYNAaeT MECTO aKTUBHOCTU CTYIECHTOB,
€ro 3a7jaueil CTAaHOBUTCS CO3JaHME YCIIOBUM AJIs X MHULMATUBEL [IpenogaBarens oTka3piBacTcsa OT
poJyi cBoeoOpa3zHoro PrIbTpa, MPOMYyCKAIOIMIEro Yepes cedst yueOHyr0 HHPOPMAIIUIO, U BBITTOHSIET
(YHKIHIO TOMOIIHUKA B paboTe, OJTHOTO U3 HICTOYHUKOB MH(OPMAIIHH.



Ha xadenpe ortpaborana crenuaibHasi METOJMKA YTEHHUsS JIEKIUH, COOTBETCTBYIOIIAS
COBPEMEHHBIM TPEOOBAaHUSAM KOMIIETEHTHOCTHOTO Tojaxona. IIpu pa3zpaboTke TakuxX JEKIMN s
pa3HBIX TUCHUTUIMH 3aKJIaIbIBAIOTCS OOIIUE ITOAX0/IbI, KOTOPHIC BKIIOYAIOT:

- BBISIBJICHHUE MTPOOJIEM U TPOTHBOPEYH, KOTOPbIE JUKTYIOTCS YCIOBUSIMH MTPOU3BO/ICTBA;

-CUCTEMHBIH TOAXOJl, TPEANONAraouil JACKOMIIO3HIUIO CIOXHOH TpoOJIeMbl Ha
caMoCTOSITeNIbHBIE 00Jiee MPOCThIE OJIOKH;

- OIICHKa BO3MOYXHOCTH MOJICIIMPOBAHUS TPOU3BOJCTBEHHBIX CUTYallUil W ONTUMH3AIHS
pELIEHHUI HA MOJEIH.

OpraHu3aniMoOHHO Takas (opMa H3Y4YCHHsS MaTepualla pealn3yeTcss B CICHYIOIICH
MOCTIeIOBATEIbHOCTH

- Ha TIEPBOM 3aHSTHH BCE YUYEeOHBIC MaTepUAIIbI (BKJIFOYAs JICKIIUH) BBIJAIOTCS CTY/ICHTaM B
3JIEKTPOHHOM BUJIE;

- BECh YUEOHBIN MaTepual pa3aeisieTcs Ha OJOKU (TEMBI);

- CTYZCHTHI U3y4YalOT MaTepHaibl 0 TEMaM CaMOCTOSITEIBHO (CaMOCTOSATENbHAs paboTa 1o
MOJITOTOBKE K 3aHSATHUSIM);

- Ha 3aHATHX 10 PACIMCAHUIO MPETo1aBaTellb 00ydJaeT CTYJJCHTOB TPYIIIbI B aKTUBHOW WIIH
WHTEPAKTUBHON (hopMax, MCIOJB3Yys MOAPOOHYIO MPE3CHTALUIO C MPUMEPAMU U MPOOIIEMHBIMHU
CUTYaIUSIMU;

- B AaKTUBHOW (opMe CTYyACHTHI MOJ PYKOBOJCTBOM IIpenojaBareisi OOOCHOBBIBAIOT
ONTUMAIIFHOE pEUICHWE TIOCTaBJICHHOW 3ajadu. Martepuasl B TEOPETUYECKOH TOCTaHOBKE
nperoiaBaTelb pa3o0pail B epBOW YaCTH 3aHATHUS, IPUMEP 3aJIaHUs TAKOTO BHJIA MOTYT OBITh

3. Ilerns rucrepesuca. Korna pemonuaerca pagencteo Hop= H g (nokazaTe cxemMaTH4eckH).

.

4. Marautheiii  ructepesnc. CnpaBeIJHEO M BEIPAKEHHE (EH]M}T' {oBocHoBATE

CXEMATHYECKH ).

5. [Ilerna rucrepe3nca. MosxeT 1H YHCIEHHO BRINOIHATECA HepaBeHcTBO Hop > B, (oBocHoBaTe
Ha [IpHMEpE).

6. Cnpapennueo nu HepageHcTBO (uncnenHo) Hog < B, (ofocHoBaTE Ha npuMepe).

7. Tlowemy TeopeTHHecKHH Npelen MAKCHMAIBHOIO JHEPreTHHEecKOro NMPOH3BEICHHA PaBeH

-

I’ {obocuoBaTE)?
8. Tlodemy roBopAT O HAMATHUYEHHOCTH HacelleHus J; M He CYLIECTBYET NOHATHA MHIYKLUHK

HAackieHud B, 108 MarHMTOTE epILIX MATEPHAIIOB,
- yacmov 3aHAMUL 6 spynne no umozam CamMoCmoaAmenlbH020 O0C60€HUA HECKOJbKUX meéeMm
MPOBOAMTCSI B UHTEPAKTHUBHON (opme, mpu 3ToM (HopMHPYeTCs MpoOIeMHasi TBOpUecKas 3ajaada,
KOTOpasA HE UMECT OJHO3HAUYHOT'O PCUICHUA. CTy,[[eHTLI ACIIATCA Ha 3..4 I'PpYIIIbI, BBIAACTCA 06luee
3aaHueC, HO 3adal0TCA pPa3JIMYHBIC BAapWAaHTBI PCUHICHUA 3aJadd, Kaxaad TpylIia aHaJIUu3nupyeT
NPEAJIOKEHHOE PelIeHUe, KOPPEKTUPYET €ro W 3allMiiaeT Nepel CTYJACHTaMH IPYTuX MOJIrPYIII.
HpenonaBaTeHL BBIITIOJHACT POJIb PCUCH3CHTA 3a)IaHI/Ie JKEJIATCIIbHO CbOpMI/IpOBaTI) Ha OCHOBC
CHTyaHHﬁ, KOTOPLIC paCCMATPpUBAIIMCh TPHU MMPOBCACHUN HCCKOJIBKUX 3aHATHN B aKTUBHOH (I)opMe.
3al]aHI/I$[ TAKOro Tuiia MOryT HOCHUTDb BU/:



ONEeKTPOMATHHTEL, MArHHTHEIE LI2MH:

. Onucate CTPYKTYPY TNOCTPOEHHH 3IEKTPOMATHHTOB, pafoTalOmMX B YCIOBHAX

HEHACBIIIEHHOTO H HACBIIIEHHOTO MATHHTONPOBO/A.

OnucaTe CTPYKTYPY NOCTPOSHHA CPEICTE MATHHTHBIX H3MEPEHHI I8 HCCleJoBaHHS

MATHMTOTBEPILIX H MATHHTOMATKHX MaTEPHATIOB.

3. Kakme npueMsl NOCTPOSHHA MATHHTONPOBOAA MCMOAL3YIOTCA A CO3JAaHHA B
MEKIOMOCHOM NPOCTPAHCTBE 3NEKTPOMATHUTA MATHMTHBIX MNOJEH HANPAMEHHOCTRIO 10
3000 - 3500 3.

4. Tlowkazate rpadmmeckn, M3 KAKHX COCTARIMIONIMX  (DOPMHPYETCH MArHMTHOE [OM2 B
MEKIQIIOCHOM IPOCTPAHCTBE MIEKTPOMATHHTA,

5. B kakoii obnactn ¢MIHKH HCTIONBIYETCA NMOHATHE MArHHTHOH wenu. Jlna kakux uenei
HCHOMLAYIOTCH YCTPOICTBA, CONEPAKALIME MATHHTHYIO LIEMb,

6. Dnexrpomar#nTel. MarHuTonpoBo/Isl 3aMKHYTOrO THIA (Cnocobkl MOCTPOSHHA H 0DIacTH
HPHMEHEHHA).

7. DOnexrpoMarHuTel. MarHMTONpPOBOIEI PalOMKHYTOrO THOAa (yCTpoiicTBO M o0nacTs
HPHMEHCHHA).

8. DnexrpomarHutel Crniocodsl NOCTPOSHHS MATHHTONPOBOIOE.

9. Dnexrpomaruntel. Knaccnduxaums no rabaputam M COOTHOIICHHI) MEKIY MEIbl H
HENE30M.

10. DnexTpoMarHuTEI (ONpeIeneHne, MoMyYeHHe MATHUTHBIX Toei).

bk

HpI/I MMPOBCACHNH JICKIHUOHHBIX 3aHSTHN npenoaaBaTeyib JOJIKCH 0OBsACHUTH CTYACHTaM 3HA4YCHHC
KOMIIETEHTHOCTHOTO MOJAX0Ja sl (OPMUPOBAHUS COBPEMEHHOrO CIEHUaNINCTa, cPOpMHUPOBATH
OCHOBHBIC KOMIICTCHIHMU IO CHCHHUAJIBHOCTH W IIOKa3aThb IIYTH HX OCBOCHUS Ha na6opaT0pme,
MPAKTUYECKHX 3aHATHUSAX, & TAKXKE MPU KypPCOBOM U JUIIIOMHOM MPOEKTUPOBAHHUU.

MHTepakTUBHBIC JICKIIMOHHBIC 3aHATHSI IIPOBOJIATCS B CISAYIOMIEH Gopme.

1. Jleknus-0ecena

B Ha3zBaHHOM BHJI€ 3aHSITHI IUIAHUPYETCS] UAJIOT C ayJUTOpPUEH, ATO HamuboJiee MPOCTOM
crnoco®d WHAUBUAYalTbHOTO  OOIIEHHS, TOCTPOCHHBIH HA  HEMOCPEJICTBEHHOM  KOHTAaKTe
npenoaaBareyd U CTyYJACHTA, KOTOpBIﬁ ITO3BOJIACT.

. MIPUBJIEKATh K ABYXCTOPOHHEMY OOMEHY MHEHUSIMU 110 HanboJiee BaXKHBIM BOIPOCAM
TEMBI 3aHATHS;
. MEHSTh TEMII U3JI0)KEHUS C YYETOM OCOOCHHOCTH ayIUTOPHH.

VYyactue (BHMMaHuWE) ciyliateneil B JaHHOM JeKIuu oOecredynBaeTcs MyTeM BOIPOCHO-
OTBETHOM Oecebl ¢ ayAuTOpueH (TOCTaHOBKA TPOOIEMHOTO 3aaHus).

BHauane nekmuu ¥ Mo XOAy €€ MpernojaBaTellb 3aJaeT CIylIaTeNlsM BOMPOCH He s
KOHTPOJIA YCBOCHUA 3HaHI/II\/JI, a IJid BBIACHCHHA YPOBHSA OCBCAOMJICHHOCTH ITIO paCCManI/IBaeMOI\/JI
npobieme.

BOHpOCI)I MOT'yT OBITH OJICMCHTApPHBIMU: OJIAd TOTO, 9TOO0BI COCPEAOTOYNTE BHUMAHUEC, KaK Ha
OTJIENbHBIX HIDAHCAX TEMBI, TaK U Ha TIpoOIeMax.

HpO}IYMI)IBaSI OTBCT, CTYACHTBI IIOJY4YarOT BO3MOXHOCTb CaMOCTOATCIBHO HpHﬁTH K
BBIBOJIaM U 00OOIICHHUSIM, KOTOPBIE XOUET COOOIIUTH MPENO/IaBaTeNbh B KAUeCTBE HOBBIX 3HAHHIA.

Heobxogumo cneauTh, 4TOOBI BOMPOCH HE OCTAaBAIMCHh 0€3 OTBETa, WHAYe JICKIUs OyaeT
HOCHUTH PUTOPHUECKHUN XapaKTep.

B ¢opme sekuun-0eceabl peKOMEHAYETCH TPOBOJIUTD 3aHATHUSA, B KOTOPBIX HEO0X0AMMO
CBSI3aTh YXXE€ UMEIOIUEeCsS 3HaHWs, Hanmpumep, no ¢u3nkKe (3aKOH 3IJIEKTPOMATHUTHOI
UHAYKIWH, IPUHIUI pa6oThl TPaHcdopMaTopa U T.1.) C U3JaraéMblM MaTEPUATIOM.

B Jjexknuu ¢ 3BpUCTHYECKHUMH 3J1€MEHTAMH TaKXe MPUCYTCTBYIOT JJIEMEHTHI JIEKIHH-
Oecenpl.

2. Jlekuusi ¢ 3BPpUCTHYECKUMHU JJIEMEHTAMM.

B nepeBosie ¢ rpeyeckoro «3IBpUKa» O3HAYAET «HAIIE», «OTKpbUD». Mcxoas u3 3Toro, B
MpoIriecce M3JI0KEeHUs Y4eOHOro Marepuaia mepea CTyJACHTaMH CTaBUTCS 3ajada U OHH, OMUPAsCh
Ha UMCIOIIUECA 3HAaHUA, JOJIDKHBI:
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. HaWTH COOCTBEHHOE (MHIUBUIYaTbHOE, KOJJIEKTUBHOE) PEIICHUE;
. clenaTh CaMOCTOATEIIbHOE OTKPBITHE;
. MIPUHSATH CAaMOCTOSTENIbHOE, IOTHYECKH 00OCHOBAHHOE pEIlICHUE.

[InanupoBaHue JaHHOTO TUIA JIEKIMHM TPeOyeT OT MperoaaBaTrelis 3apaHee MoJ00paHHBIX
3a/1a4 ¢ y4€TOM 3HaHWUM ayIUTOPHH.

TakuM 3aJTaHUEM MOXKET OBITh:

pa3paboTaTh IporpamMmy JUIsl pacyeTa 3JIeKTpOMarHuTa;

pa3paboTarh 1a00paTOPHYIO PAbOTY MO HAXOXKJACHUIO 3HAUCHUS TemrepaTypsl Kropu u T.11.

3. Jlekums ¢ 3jieMeHTaAMH 00pPaTHOM CBSI3H.

B nmanHOM ciydae mojapaszymeBaeTcsi U3JI0KEHHE y4eOHOro Marepuana U HCHOJIb30BaHUE
3HaHUH 110 CMEXHBIM IIpeaMeTaM (MEXIPEAMETHBIE CBSI3U) UIIM 110 U3YYEHHOMY paHee yuyeOHOMY
matepuany. OOpaTHasi CBSI3b YCTaHaBIHMBAETCS IOCPEACTBOM OTBETOB CTYAEHTOB Ha BOIPOCHI
IpernoiaBaTess o Xoqy JeKIMU. YToObl ONpeienuTh 0CBEJOMIEHHOCTb CTYJICHTOB 110 U3JIaraeMoin
npobieme, B Hayalie Kakoro-au0o paszzerna JeKIHH 3aJal0Tcs HE00X0AUMBIE BOIIPOCHI.

Ecin cTyneHThl NpaBUIBHO OTBEYAIOT Ha BBOAHBIA BOIPOC, IIPENOAABATEIb MOMKET
OTPAaHUYUTHCS KPATKUM TE€3UCOM WJIM BBIBOJIOM M NEPEUTH K CIEAYIOLIEMY BOIIPOCY.

Ecin ke OTBETHI HE YAOBIETBOPSIOT YPOBHIO JKEJIAEMBIX 3HAHUM, IpENojaBaTellb CcaM
u3JlaraeT MmoJApoOHBI OTBET, U B KOHLIE OOBSCHEHHUS CHOBA 3a/la€T BOIPOC, ONPEEIisAs CTENEHb
YCBOEGHHMsI yUeOHOI0 MaTepuania.

Ecin oTBETHl BHOBb JIEMOHCTPUPYIOT HU3KHI YpPOBEHb 3HAHHUW CTYJEHTOB — CIEIYET
M3MEHUTh METOJMKY IoJauu y4eOHOro MaTepuaa.

B ¢opme nexknmu ¢ 3jieMeHTAMH 00PATHOM CBSA3H PeKOMEH/YeTCsl [IPOBOJAUTH 3aHATHS, B
KOTOpPBIX HE00X0AMMO CBSI3aTh YK€ HMMEIOUIMECS 3HaHWs, Halpumep, Nno ¢usuke (3aKOH
3J1eKTPOMATHUTHOH MHAYKIUM, NPUHIUN padoTbl TpaHcdopmaropa U T.A.) C HM3J1aracMbIM
MatepuanoM. Hanpumep:

MaruuTHble u3Mepenusi. OrmnpeneneHue. 3ajayud MarHuTHeIX u3Mepenuil. [Ipenmer
uccnenoBanus. I'mcrepesuc, mapaMeTpbl meTin Tuctepesuca. Kiaccudukanms MarHUTHBIX
MaTepUajoB M METOJOB MAarHUTHBIX H3MEPEHHUH; CTPYKTypa MOCTPOEHHUS CPEACTB MarHUTHBIX
U3MEPEHUM.

4. Jlekuus ¢ penieHueM IPON3BOACTBEHHBIX U KOHCTPYKTHBHBIX 3a/1a4.

Taxast nexius npeacTaBiseT co00il pa3HOBUIHOCTH MPOOJIEMHON CHCTEMBI O0YUYEHHUS.

[TpousBoacTBeHHas 3ajaya — O3TO CUTyalMs, KOTopas KpOME MaTepuaia sl aHajlu3a
(M3y4eHus1) T0JDKHA COoZlepKaTh MPoOJIeMy, pellieHre KOTOPOi MpernonaraeT 3HaYuTeNbHbIH 00beM
3HAHUHU, OJYYEHHBIX HA MPEAbIIYIINX 3aHATUAX 110 JaHHOMY U 10 APYTUM IIpeIMeTaMm.

Takolf MeTon CcHOCOOCTBYET COBEpILICHCTBOBAHHWIO HAaBBIKOB PpPabOThl C IMOJYyYEHHOH
nH(popMalvel W Pa3BUTUIO JIOTUYECKOTO MBIIUIEHUS, & TaKXe CaMOCTOSITEIbHOMY IIOUCKY
HE00X01MMOW HH(pOpPMAaLIUH.

Pemraembie BONpoCHI:

1) cnnaHMpoBaTh M TPOBECTH DJKCHEPUMEHT 110 HAXOXKICHUS 3HAYCHMs] HMHAYKLUU
MarHMTHOT'O TIOJISl COJICHOUA.

2) CIIaHUPOBATh M MPOBECTH SKCIIEPUMEHT 10 HAXOXACHUIO 3HaueHus Touku Kropu ams
(dheppoMarHuTHOTO 00pasia.

3)ompenenenue BUAA 3aBUCUMOCTH HWHIYKIUM MAarHUTHOTO T1oyig (hpeppOMarHUTHOTO
oOpasia OT Hanps>KEHHOCTU BHEIIHETO IOJISL.

5. Jlekuus ¢ 3jIeMEHTaAMH CaMOCTOSATEIbHOM PadoThI CTYACHTOB.

IIpencraBiasier €000l pPa3HOBMIHOCTH 3aHATHH, KOIJa IOCJHe TEOPEeTHYECKOro
H3JI0KEHUsS] MaTepuajia Tpedyercs NMPAaKTHYeCKoe 3aKpelnieHre 3HAaHUH (MMEHHO 10 JaHHOM
TeMe 3aHATHH) IyTeM CaMOCTOATEJbHOH pPadoThl HajJ ONpeleJeHHbIM 3aJaHHeM.
OnTuMajbHO I NIPUMEHEHHS HA JIEKIHUAX 10 CIenIpeaMeraM.

OueHb BaXHO TPU OOBSACHEHHM BBIJICNIATH OCHOBHBIC, ONOPHBIE MOMEHTHI ONHUpPAsCh Ha
KOTOpPBIE, CTYJEHTBI CIPABITCA C CAMOCTOSTEIbHBIM BBIOJHEHHEM 3aaaHus. CiemayeT oOpaTUTh
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BHUMaHHE M Ha 4YacTO BcTpeuaroluecss (BO3MOXKHBIE) OIIMOKM TpPH BHIIOJHEHUH JaHHON
CaMOCTOSITENTbHON PaOOTHI.

6. Jlekums ¢ penieHMeM KOHKPETHBIX CUTYalU.

Opranu3anys aKTUBHOW y4eOHO-TIO3HABATENLHOW NESTEIBHOCTH IOCTPOCHA Ha aHaJH3e
KOHKPETHBIX CUTyallil (MUKPOCUTYAIH U CUTYallUU-IIPOOIIEMBI).

Mukpocumyayus BbIpa)kaeT CyTh KOH(QUIMKTA, WJIA TNPOOJIIEMBI C BECbMa CXEMaTHYHBIM
0003HaYeHUEM OOCTOATENLCTB. TpedyeT OT CTYACHTOB HOBBIX CAMOCTOSATEIbHBIX BBIBOJIOB,
00001IeHNH, 3a0CTpsCT BHHMAaHHE Ha HM3y4yaeMOM Marepuaie (IpuMepaMud MOTYT CIYKHUTb
pUMepaMu MUKPOCUTYAIIUU, IPOUCXOASIINE B IPOIEcCce JEKIIMOHHOTO MaTepraa).

Cumyayuu-ipoOaeMbl, WIK CUTyalluH, B KOTOPBIX CTYACHTAaM MPEAJIAraeTcs He TOJIbKO J1aTh
aHaJIu3 CIIOKUBILIEHCS 00CTAaHOBKH, HO U IPUHSTH JIOTHYECKH 0OOCHOBAHHOE PEIlIEHUE, T.€. PEIIUTh
CUTYalLlMOHHYIO 33/]a4y.

[IpenogaBarens [MOJDKEH MpOAyMaTh, YTO JaHO, YTO TpedyeTcss cienaTh B JaHHOU
cutryanuu? XapakTep BOIPOCOB MOKET OBITH CIIEAYIOIHM:

1. B uem 3akmouaercs mpobiaema?
2. MosHO JIu ee pemuThb?
3. KakoB myTh pelenus, T.e. KAKOBO pPellICHUE UCCIEA0BAaTENbCKOM 3a/1a4a.

Baxxno nonumarts! CI/ITyaHI/IOHHaH 3aaa4a ABJIACTCA UCTOYHHUKOM TBOPYCCKOI'O MBIIIJICHHASA:
OT IIPOCTOI'O CIIOBECHOI'O PACCYKJACHUS - K MMPAKTUICCKOMY PCIICHUIO 3ada4U.

7. Jleknua ¢ KOJJIEeKTUBHBIM HCCJIeI0BAHUEM

[To xomy m3nmaraeMoro marepuaia CTyJIEHTaM IpeIaracTcsi COBMECTHO BBIBECTU TO HIIU
WHOE TPABHUIIO, KOMIUIEKC TpeOOBAaHHIA, OINPEACIUTh 3aKOHOMEPHOCTh HA OCHOBE HMEIOIIMXCS
3HAHUH.

[logBomst WTOr pacCy>KIEHUsAM, TMPEUIOKEHUSIM CTYJIEHTOB, TIPENojaBareib JaeT
MPaBWJIbHOE pEIEHUE MyTeM MOCTAaHOBKM HEOOXOAMMOIO BOIPOCA, HAMpPUMEp,: OTYETO 3aBUCHUT
KaueCTBO M3JIeIHs, OTUYETO 3aBUCUT MIPOYHOCTh, OTYETO 3aBUCUT IKOHOMUYHOCTH?

Hanpumep, pemas y>xe Ha3BaHHBIA KOMIUIEKC BOMPOCOB, MPU O0OCYKIECHUH MPOBEACHHOTO
3aHATHUS MPENOaBaTeIh BMECTE CO CTYJEHTAMU JIeJIaeT BBIBOJ O TOM, YTO HE CYIIECTBYET KaKOro-
TO YHUBEPCAIBHOTO HUCTOYHMKA NUTaHUA. [l KakIOM KOHKPETHOM CHUTyallMd €ro HYKHO
moAOUpaTh OTACIBHO.

8. 'pynnoBasi KOHCYJIbTAIHS.

Pa3zbsicHeHHe SBIsSETCS OCHOBHBIM COJIEpKaHHWEM JaHHOM (GopMbl 3aHATHH, Hauboiee
CJIOXKHBIX BOTIPOCOB M3y4aeMOro MporpaMMHOro Marepuania. L{eias — MmakcuManbHOe PUOIKEHNE
o0y4yeHHMs K MPAKTUYECKMM HWHTEpecaM C Yy4eTOM UuMeroleicss HHpOpMalMM U  SBISETCS
PE3YIBTATUBHBIM MaTCPpHUATIOM 3aKPCIICHUA 3HAHUH.

['pynmnoBast KOHCYJIbTAIUsI TIPOBOAUTCS B CIAETYIOIIUX CIydasx:

o KOrJ1a He0OX0IMMO MOIPOOHO PACCMOTPETh MPAKTUYECKHE BOIIPOCHI, KOTOPbIE ObLTH
HEJIOCTAaTOYHO OCBEIICHBI MJIM COBCEM HE OCBEIIEHBI B ITPOIIECcCe JIEKINH;

o C LeNbI0 OKa3aHMsI MOMOIIM B CaMOCTOSITENbHON pabore (HamucaHue pedeparos,
BBINOJIHEHHE KYPCOBBIX padoT, c1aya 9K3aMEHOB, IOJIrOTOBKA TEXHUUECKUX KOH(pEPEHIIHA);

o €CITU CTY/EHTBl CaMOCTOSITEJIbHO M3Y4al0T HOPMATHUBHBIM, CIPaBOYHBIA MaTepHal,
MHCTPYKIIUH, TIOJI0KEHUS;

o npu 3a04yHoi  (opme oOydeHUss — O0O30pHbBIE 3aHATHS, WHIUBHIyaJbHBIE
KOHCYJIbTallhH.

[Tocne nekuuu APYrUMH HE MeHee BaXHBIMH (hopMamu yueOHOl paOoThl B BBICIIEM
y4eOHOM 3aBEJICHHUU SIBIISIOTCS TPYIIOBBIE MPAKTUYECKUE, CEMUHAPCKHE, JJAOOPATOPHBIC 3aHATHSL.
OTH BUABl y4eOHBIX 3aHATUH CIIy)XaT UId JalbHEUIIEro YSCHEHHUS MU YIiyOJIeHus CBEICHUH,
NOJYYEHHBIX Ha JIGKNMAX, a TaKXkKe I MPHOOpPETEHHsS HABBIKOB NPHMEHEHHUS TEOPETUYECKUX
3HAaHUI Ha MpaKTUKE. A KOHTPOJb MOJYYCHHBIX CTYJCHTOM B TE€UEHHE y4eOHOTO roja 3HaHWUU U
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HaBBIKOB OCYIIECTBIISIETCSI IOCPEACTBOM IPOMEXKYTOUYHOW aTTECTALlMH, KOTOpas MPOBOIUTCA B
COOTBETCTBHH C y4EOHBIM IUIAHOM M Y4eOHBIMHU MporpaMmaMu B (opMe CIadd KypCOBBIX paboT
WU TIPOEKTOB, 9K3aMEHOB M 3a4€TOB.

[TIpomexxyTouHast aTrTecTalsl CTYJCHTOB IOJAPA3/CsI€TCs Ha 3a4eTHYI0, HMMEHYEMYIO
3a4eTHOH Hezelel, U AK3aMEHAIIMOHHYIO CECCUIO. 3a4eThl CAAIOTCS B TEUCHHE OJJHOIM HEAeIH nepes
9K3aMeHalMOHHOM ceccuell. [IpoaomKUTENbHOCTD AK3aMEHALIMOHHBIX CECCUl (a UX JBE: 3UMHSIS U
JeTHSS) B Y4eOHOM To/ly ycTaHaBIuBaeTcs I occTangapTom.

5.2. Yka3zanus 1J1s1 00y4a0IMXCs 10 OCBOCHUIO TUCUUIJIMHBI (MOIYJII0)

CamocrositeibHast  padoTa  CTYJeHTOB-320YHHMKOB — O3TO  OCHOBHOM  MeETOJ
CaMOIIOATOTOBKH 10 OCBOCHUIO YUEOHBIX TUCHUIUIMH U OBJI/ICHUIO HaBBIKAMU NMPO(EeCcCCUOHAIBHON
U Hay4HO-HCCIICOBATENBCKON JesrenpbHOCTH. CamocTosTeNnbHas paboTa CTYIACHTOB-3a0YHHKOB
3aHuMaet 710 90% Oro/pkeTa BpeMEeHH, OTBOAMMOIO Ha OCBOCHHUE 00Pa30BaTEeIbHOM MPOrpaMMBbI, U
TpeOyeT MOCTOSHHOTO KOHTPOJISI U KOPPEKTUPOBKH.

I'1aBHas 3a1aya caMoOCTOSTEIbHOM PadoThI CTYAEHTOB — PA3BUTHE YMEHUS MPUOOpETATh
Hay4YHbIC 3HAHUS IyTEM JIMYHBIX ITOUCKOB, (OPMUPOBAHHWE AKTHBHOIO HMHTEpPEca M BKyca K
TBOPUECKOMY, CaMOCTOATEIHLHOMY IOAXOAY B Yy4eOHON W mpakTudeckoid pabore. B mporecce
CaMOCTOSITENIbHOM pabOThI CTYIEHT JOJIKEH HAyYUThCS MIOHUMATh CYIIHOCTh IpeaMeTa U3y4aeMoil
JUCHUILTMHBL, YMETh aHAIU3UPOBATh U MPHUXOAUTH K COOCTBEHHBIM OOOCHOBAaHHBIM BBIBOJAM U
3aKIIIOYCHUSIM. Bce BUJIBI yUeOHBIX 3aHATHI OCHOBBIBAIOTCS HA aKTUBHOW CAMOCTOSITENILHOU paboTe
cTyneHToB. [InannpoBaHue caMoCTOATEIbHONU PabOThl CTYIEHTOB-3A0YHUKOB JOKHO HAYUHATHCS
Cpa3y Mocje YCTaHOBOYHBIX JIGKIHMHA (OT JaT. lectio — «4TeHue» — 3TO OJHA M3 OCHOBHBEIX (hOpM
opraHm3zalyu y4eOHOro Ipolecca, MpeacTaBisiomas coO0oi yCTHOE, MOHOJOTHYECKOe,
CUCTEMATHUYECKOE, IIOCIIE0BATEIbHOE U3JI0KEHUE MPENoiaBaTeieM yueOHOro Marepuana).

Heab gexkumuu — co31aHNe OCHOBBI JUISl MOCIEAYIOIIETO I€TaJbHOTO OCBOCHUS CTYIEHTaMU
yueOHOoro marepuana. [ljig cTy1I€HTOB-3a04UHUKOB JIEKIIUU YUTAIOTCS 110 HauboJjee CI0KHBIM TEMaM
Kypca.

B cuny cnenuduxu 3a04unoii popmoit 00ydeHus, B OCHOBHOM UCIIOJIb3YIOTCS JICKIIUHU:

YCTaHOBOYHAs U 0030pHasi, MPOBOANMas B OopMe TPYIIOBON KOHCYIbTAIUH.

[ToaToMy y CTYJIE€HTOB-3a0YHHUKOB MPAKTHYECKH BECh MaTepuajl BBIHOCHTCS Ha
CaMOCTOATENIbHOE U3YUYEHUE.

Tabauua 4 — Coaep:xkaHue caMOCTOATEJIbHON Pad0Thl 00y4aKOINXCS

Bomnpocsl, BBIHOCUMBIE Koi-Bo
Ha CAMOCTOATEIbHOE U3YUECHHE 4acoB Popwma pabore!
1. MarauTHble CBOWCTBA AJIEKTPOHA, 3JIEKTPOHHON 5 N3yueHne u KOHCIIEKTUPOBAHKE
000JIOYKH aToMa U sijipa. MaTtepuanga, IOArOTOBKAa K
2. OCHOBHBIE OIIBITHBIE JIaHHBIE O CBOMCTBax 5 TECTOBBIM BOIIpOCaM,
MarHeTUKOB. MOArOTOBKA JIOKJIaJI0B,
3. OCHOBHBIE TEOPUH MarHETHKOB. 6 pedeparoB, YCTHBIX COOOIEHNU
110 3a/IaHHUIO MIPENoJaBaTeNs
4. Pa3znuuHble BUIBI SHEPTUHU B GEepPOMArHETHKE U 6
(bopMyIIBI 17151 UX OMCAHUSI.
5. KpuBble HaMarHn4MBaHus. 6
6. OCHOBHBIE MarHUTHBIE XapaKTEPUCTUKU B 6
NEPEMEHHBIX MOJISX.
7. MarHuTHbIE MaTepUAIIbI. 6
8. TOHKME MarHUTHBIE IJIEHKH. 5
9. MarauTHble U3MEPEHUSI. 6
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Bonpocsl, BeIHOCUMBIE Kon-Bo
dopma paboThI
Ha CaMOCTOSTEIIFHOE H3Y4YEHHE 94acoB
10. Cioco0bl MOTy4eHUs] MArHUTHBIX TTOJICH. 5

11. MarguTtHas LEIb.

12. T'ucrepuorpadsi.

Whn| N W

13. Onpenenenrie NOrpeIHOCTH MPU MPOBEICHUHN
M3MEPEHMs] MAaTHUTHBIX BEJIMYUH

5.3. Buasl u ¢opMbl NHUCbMEHHBIX PpadOT, NPeXYCMOTPEHHBIX NPH OCBOECHUM
AUCHUILIUHBI (MO1YJIs1), BBITIOJIHSIEMbIe 00y4YAIIIUMHUC CAMOCTOATEIHLHO

[TporpaMMoii He mpeaycMaTpUBAETCs BBHIIOJHEHHE KYPCOBBIX HIIM KOHTPOJIBHBIX paboT Mo
mucuumimHe. OgHaKo, IO YCMOTPEHHUIO IPENoAaBaress WU 10 NMpoch0e CTyAEHTa, CTYACHT AJs
MOBBILICHUST CBOEH OIEHKM HUMEET IMpaBO B3SITh JOMOJHUTEIBHYIO MHUCBMEHHYIO paboTy,
BBITIOJIHSAEMYIO BHEAYTUTOPHO. PaboTa MOKET HOCHTD XapakTep TecTa, JoKIana, pedepara u T.1I.

Kputepuu BricTaBiIeHHs OLICHOK 32 Ha3BaHHbIE paboThl chopmynupoBansl B DOCax. 3nech
MPUBOAATCS TPEOOBAHUS K O(OPMIICHUIO paOOTHI.

OO0mue TpedoBanust opopmiieHHs T0KIaaa/pedepaTa/ KOHTPOIBHOM PadoThI

Joxan/pedepat BEIIOTHSASTCS Ha JIMCTax mucuei oOymaru gpopmara A-4 B Microsoft Word;
obweM: 5-10 crpanun Tekcrta s aokiana, 10-15 crpanun Tekcra s pedepara (MPUITOKEHHS K
pabote He BXOmAT B ee 00beM). Pazmep mpudra — 14; marepBan — 1,5; ¢ Hymepauueil cTpaHuIl
CBEPXY CTpaHHIIbI TOCepeANHE, a03aI[HBII OTCTYI HA PACCTOSIHUH 2,25 CM OT JIEBOU rpaHUIIbI TOJIS.
B Texcre o00s3arenbHbl CCHUIKM Ha MEPBOMCTOYHMKH. KOJIMYEeCTBO MCTOUYHMKOB: HE MeHee 5-8
pa3IMYHBIX UCTOYHUKOB AJIs AOKIaaa, He MeHee §8-10 nms pedepara.

Bce dopmyIibl, eqMHAIIBI N3MEPEHUH, pacueThl MPUBOIATCS U BeAyThes B cucteme CH.

ITpu opopmiennn paboTsl COOMIOJAOTCS OIS

JIeBoe — 25 MM;

npasoe — 10 MM;

HIbKHEe — 20 MM;

BepxHee — 20 MM

- Odopmiienue Tadamu:

- Tabaumpl TPUMEHSIOT A JTydlleld HarlsgHOCTH U yA0OCTBa CpaBHEHHUsS IOKazaTesei.
HazBanwue TabnuIibl, pU €ro HATUYUU, JOJKHO OTPaXKaTh €€ coAepkKaHue, ObITh TOUHBIM, KPATKHUM.
Ha3Banue Tabmuipl cienyeT momemiath Haj Tabnuiei cieBa, 6e3 ab3alHOrO OTCTyIa B OJHY
CTPOKY C €€ HOMEPOM Y€EPE3 THUPE.

IIpn nepeHoce 4vacTu TaONMIBI Ha3BaHME MOMENIAIOT TOJBKO HaJ MEPBOW YACThIO
Ta0JIUIIBI, HUKHIOIO TOPU30HTAIFHYIO YePTY, OTPaHUYMBAIOIIYIO Ta0JIUILy, HE TIPOBOJISAT.

- Tabnuny cienyer pacronaraTb B OTYETE HEMOCPEACTBEHHO MOCIE TEKCTa, B KOTOPOM OHa
YIIOMHHAETCS BIIEPBBIE, MU Ha CIIEAYIOIIEH CTpaHHIIE.

- Ha Bce Tabmuiibl 10JDKHBI OBITH CCHUIKH B pedepare. [Ipu ccpuike ciemyeT mucaTh CIOBO
«TabnuIa» ¢ yKkazaHHeM ee HoMepa.

- OdopMmiieHHe WILTIOCTPALIUIA:

- WUnnmroctpanuu (4epTexu, rpa@ukd, CXeMbl, KOMIBIOTEPHBIE paCledyaTKd, TUarpamMmbl,
(OTOCHUMKH) CleQyeT pacrojaraTb HENOCPEACTBEHHO IIocie TEeKCTa, B KOTOPOM OHH
YIIOMHHAIOTCS BIIEPBbIE, I HA CIIEAYIOIIECH CTpaHHIIE.

- Mmmroctpanuu MOTYT OBITH B KOMITBIOTEPHOM HCIIOJTHEHUH, B TOM YHCJIE U IIBETHHIC.

- Ha Bce mimocTpaliu T0JKHBI OBITH JaHBI CCBUIKHU B pedepare.

Wnmroctpanuy, 3a HCKIIOYEHUEM WUIIOCTPALMKM TPUJIOKEHUH, ClieqyeT HyMepoBaTh
apabckuMU 1U(ppaMu CKBO3HON HyMepalien.
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Ecnu pucyHok omuH, TO OoH obOo3Hadaercs «PucyHok 1». CJIOBO «pPHUCYHOK» H €TO
HAauMEHOBAHME PAcIIOaraloT OCEPEINHE CTPOKH.

- JlomyckaeTcss HymMepoBaTh WJUIFOCTPALIMM B Ipejaesiax pasjaena. B stom ciiydae Homep
WUTIOCTPALIMM COCTOMT M3 HOMEpA pasjieia U MOPsIKOBOIO HOMEpPA WUIKOCTPALUU, pa3esIeHHbIX
toukoil. Hampumep, Pucynok 1.1.

- Mmmoctpauuu, npu HEOOXOAWMOCTH, MOTYT MMETh HaWUMEHOBAaHHE U TOSCHUTEIbHBIC
naHHble (MOAPUCYHOUYHBIH TekcT). CnoBo «PHUCYHOK» M HaMMEHOBAHHME I[IOMEILIAIOT MOCIe
MOSICHUTENFHBIX JIAHHBIX U PACIOJIaraloT cleayommum oopasomM: PucyHok 1 — Cxema kapThsI caiiTa.

- Mnmoctpanuu Kakaoro MpuiioKeHUs 0003HAYaIOT OTAENbHOM HyMmepauuend apabcKumu
mudpamu ¢ qodasneHneM nepes uuppoit odozHaueHus npuinoxxkenus. Hanpumep, PucyHok A.3.

- IIpu ccpulkax Ha WIUTFOCTPALIMU CIIEAYET MHUCATh «... B COOTBETCTBUU C PUCYHKOM 2)» IpU
CKBO3HOM HyMEpalMH U «... B COOTBETCTBUU C PUCYHKOM 1.2» Iipu Hymepalnuu B Ipezeiax paszena.

- Ilpusioskenust

- [Ipunoxxenue oopMIIIIOT KaK MPOAODKEHHE JAHHOTO JTOKYMEHTa Ha TOCIEAYIOUINX €To
JIMCTaxX WX BBITYCKAIOT B BUJE CAMOCTOATEIBLHOIO JOKYMEHTA.

- B Tekcre NOKyMeHTa Ha BCE NPUIOKEHHUS JOKHBI ObITh JaHbl CChUIKU. [Ipmiioxenus
pacrnoyiaraloT B HOPSAJIKE CChUIOK HAa HUX B TEKCTE JOKYMEHTA, 32 MCKIIOUYEHHEM CIPAaBOYHOIO
npunoxenus «bubnmmrorpadus», KOTOpoe pacnonaararoT MOCIETHUM.

Kaxnoe npunoxeHwe ciaeayeT HauyMHaTh C HOBOM CTPAHMIBI C YKa3aHUEM HaBEpXy
nocepevHe cTpaHulibl cioBa «IIpunoxkeHuey, ero 0003Ha4YeHUs U CTEIICHHU.

[IpunoxeHue JOJKHO UMETh 3arojoBOK, KOTOPBIM 3alMCBIBAIOT CUMMETPUYHO
OTHOCHUTEIIBHO TEKCTA C TMPOIMCHONW OYKBHI OTIEIBHOIN CTPOKOA.

- IIpunoxenus 0603HaYarOT 3arjaBHBIMH OyKBaMH pycckoro andaBuTa, HauMHas ¢ A, 3a
HCKIIIOYCHHEM OYyKB E, 3, I7I, 0, Y, b, bl, b. Ilocne cnoBa «llpunoxxenue» cruexyer OykBa,
0003HAaYa0IIas €ro MOCIeI0BATEIILHOCTD.

Homyckaercsi 0003Ha4YeHHE TNPWIOKEHUH OyKBaMH JIaTUHCKOro —andasuTa, 3a
uckioueHuem 6yks [ u O.

- B cirydae mosiHOro ucnosp30BaHus OyKB PyCCKOTO U JIATUHCKOTO aln(aBUTOB JI0IyCKaeTcs
0003HayaTh MPUIIOKEHNUS apaOCKUMU U pPaMU.

- Ecnu B 1oKyMeHTe 0/1HO NpujiokeHue, oHo obo3Havaercs «lIpunoxenue Ay.

- TekcT KaxAoro MpUIIOKEHUs, IPU HEOOXOAMMOCTH, MOXKET OBbITh pa3zeiieH Ha pa3zebl,
MO/Ipa3/ielibl, MyHKTHI, MOAMYHKTHI, KOTOPbIE HYMEPYIOT B MpeJenax Kaxaoro npuioxenus. [lepen
HOMEPOM CTaBUTCSI 0003HAYEHUE 3TOTO MPUIOKEHUS.

[IpunokeHns AOHKHBI KMMETh OOIIyI0 C OCTaJbHOM 4YacTbhio JIOKYMEHTa CKBO3HYIO
HyMEpALUIO CTPAHHULL.

IIpeacrasienue.

KonrponbHas pabora nomkHa OBITH TpejAcTaBlI€HAa B ABYX BHAAX: I€YaTHOM U
AIEKTPOHHOM.

6. OBPA3OBATEJIBHBIE U THO®OPMALIMOHHBIE TEXHOJIOI'MH

6.1. O0pa3oBaTesibHbIE TEXHOJIOTHU

Jng n3ydeHuss IUCHUIUIMHBI «MAarHuTHbIE H3MEPEHUS» OPraHU3yKTCS HPAKMUKO-
opuenmuposannste 3anamusa (I1103). 1103 opranusyroTcs MO CIEAYIOMICH CXeMe: H3JI0KCHHE
TEOPETUYECKOro MaTepuana (JeKTop A.MLH., K.¢.-M.H., noreHt CmupHoB B.B.) — 30% o1 BpemeHH
3aHSATHS; MPUBSI3Ka JAHHOTO MaTepualla K KOHKPETHBIM YCIIOBUSM MNpeAnpuaTus (MpeicTaBUTENb
npeanpusats) - 30% ot BpeMeHH 3aHATUs; o0cyxaeHue npoodiemsl —40% oT BpeMeHH 3aHATHS.

3aHATUS — pa3zbop KOHKPEMHBIX CUMYAUUll COCTaBISIOT OCHOBY MPOMEXYTOYHOTO H
UTOTOBOTO KOHTpoyis. Ha »THX 3aHATHAX CTyJIeHTaM NpeJiaraeTcsi OCYLIECTBUTh MOAOOp
MCTOYHUKA MUTAHUS VISl OCYIECTBICHUS TOTO UJIM MHOTO BUJIA CBAPKH.

ITpy DpOBENEHUM JIEKUUOHHBIX 3AHAMUIL TIPEAYCMATPUBAETCS MCIIOIb30BAaHUE PECYPCOB
cetu VIHTEpHET 7151 IEMOHCTpAIMM WHTEPAKTUBHBIX MOJIETEe CBapOYHBIX MPOLIECCOB, OMUCAHUNA U
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XapaKTePUCTHK COBPEMEHHBIX WCTOYHHUKOB MUTAHUS Ui CBAapKU. JlONIs JEKIMOHHBIX 3aHATHU
cocrasisieT 30% OT BCero BpeMeHu, OTBOJIUMOTO Ha OCBOEHUE AUCITUTUIHHBI.

Hcnonb3ytorcss GOpMBl  GUHAPHBIX YPOKOE, BO BpeMs KOTOPBIX Ui TPOBEICHUS
WHXCHEPHBIX pACUYeTOB HHTETPUPYIOTCS (U3MKA, MATEeMaTHYSCKUH aHAIM3 W H3ydaemas
JTMCIUTUIAHA.

[Ipy TpoBenEHUM CEMUHAPOB HCHOJB3YIOTCS DIIEMEHTHI 0e€l1060H upbl: HATpUMeEp,
pa3OMBIINCH HA KOMAH/IbI, CTYJICHTHI IPOBOJIST CPAaBHUTEILHBINA aHAIH3 JIOCTOMHCTB M HEJJOCTATKOB
WMCTOYHUKOB THUTAHHUS PA3IHYHBIX THIOB W (QupM-u3rorourencii. [lomydenue 3amanwii yis
JIeTIOBOM MTPBI BO3MOXKHO B BUJIC Kelicd.

[lpn peanuzanuu IUCIUTUTHHBI
nabopaTopHbIe PaOOTHI.

Ha 3axmounTensHOM »3Tame MpH MOATOTOBKE K 9SK3aMEHy (3a4ery), HCIOJIb3YIOTCS
KOHmMPOJIbHble padomol, B KOTOPHIX NPEJIaraeTcsi OmucaTh TpeOOBaHUS K BBIOPAHHOMY HCTOYHHKY
MUTAHUS, ONPEICIHTh, YTO NPEIACTABISICT CO0O0M €ro BOJbT-aMIICPHAS XapaKTEPHUCTHKA,
OIIPENIEJIUTh POJ TOKA, JUHAMUYECKHE CBOMCTBA M YCTPOWCTBO pErYJIMPOBAaHUS MapaMETPOB
peKHMa CBapK{; YCTAHOBUTH TWIPEIENIBl PETyJIUPOBAHUS IApaMETPOB CBAPKH H  CIOCOOBI
peryJIupoBaHHsL.

Texymumii KOHTPOJIb OCYIIECTBIISIETCS C TOMOIIBIO MECHOGbIX 60NPOCOE.

TAKXKXC HUCIOJB3YIOTCA MNPAKTHUYCCKUC 3aHATUA U

Tabmmna 5 — OOpa3oBaTe/lbHbIe TEXHOJIOTMH, MCIOJb3yeMble NPH peaTu3aluu y4eOHbIX

3aHATHNH

Paspnen, Tema dopma yueOHOro 3aHsITHs
JTUCIUIUTAHBI (MOJTYJIS) Jlexnust [IpakTuueckoe 3ansarue, | Jlaboparopuas
CEMUHAp pabora
1.  Maenumnvie  ceoticmea He @ponmanvHulil 0Npoc, He
91eKMPOHa, 91eKMPOHHOLL | NPEOYCMOMPEHO 8bINOIHEHUE npeodycmMompeHo
00010YKU amoma u s10pa. NPAKMUYecKux 3a0anul,
memamuiecxkue
ouckyccuu
2. OcnosHule ONblIMHbLE He Temamuueckue He
OoanHvle 0 ceoticmeax | npedycmMompeHo oucKyccuu, anaius npeoycmMompeHo
MAZHemuKoa. KOHKDEeMmHbIX CUmMyayull
3. OcHosHbie meopuu He @Ppoumanvhulli onpoc, He
MA2HemuKoa. npeodycmMompeHo 8bINOIHEHUE npeoycmMompeHo
NPAKMUYecKux 3a0anuli,
memamuieckue
ouckyccuu
4. PasnuyHvle 8U0bl dHepeUuu 8 He Temamuueckue He
Geppomacnemure u opmynvl | npedycMompeHo oucKyccuu, auanus npeoyCMOmpeHo
OJ1A UX ONUCAHUSL. KOHKPEMHbIX CUmMyayull
5. Kpusvie namaenuqueanus. He @poumanvHulli onpoc, He
npeoycMOmpeHo 8bINOIHEHUE npeoycmMompeHo
NPAKMuUYecKux 3a0anuli,
memamuieckue
ouckyccuu
6. OcHosHble  MacHUmMHbvle He Temamuueckue He
Xapaxkmepucmuxu 8 | npedycmompeno OucKyccuu, anaius npeoycmMompeHo
nepemMeHHbIX NoJAX. KOHKPEMHbIX CUmMyayull
7. Maenummnule mamepuansi. He @PpormanvHwlil 0NPoc, He
npeodycmompeHo 8bINOIHEHUE npeoycmMompeHo
NpaKmu4ecKux 3a0anul,
memamuiecKkue




16

ouckyccuu
8. Toukue macHummbsle naeHKu. He Temamuueckue He
npeodycmompeHo ouckyccuu, anaius npeoycMompeHo
KOHKDEMmHbIX CUmyayull
9. Macnummobie uzmepenusi. He @ponmanvHulil 0NPOC, He
npeodycmMompeHo 8bINOIHEHUE npeoycmMompeHo
NPAKmMuYecKux 3a0aHul,
memamuieckue
ouckyccuu
10. Cnocobvt  noayuenus He Temamuueckue He
MASHUMHBLX NOJIEU. npeodycmompeHo oucKyccuu, anaius npeoycMompeHo
KOHKDEMmHbIX CUmyayull
11. Macnumnas yeno. He @ponmanvHulil 0NPoOcC, He
npeodycmMompeHo 8bINOIHEHUE npeodycmMompeHo
NPAKmMuyecKux 3a0aHul,
memamuieckue
ouckyccuu
12. I'ucmepuoecpaghor. He Temamuueckue He
npeoycCmMompeHo oucKyccuu, auanus npeoyCMOmpeHo
KOHKDEMmHbIX CUmMyayull
13. Onpeodenenue He DponmanvHulil 0Npoc, He
nozpeuHocmu npu | npedycmMompeHo 8bINOIHEHUE npeodycmMompeHo
npogeodeHuu usmepeHus NPAKmMuYecKux 3a0aHul,
MACHUMHBIX eNUYUH memamuieckue
ouckyccuu

6.2. UndopManoHHbIE TEXHOJIOTHH

IIpn n3ydeHnn AMCHUIUIMHBI « MarHUTHBIE U3MEPEHUS UCIOIb3YETCA CUCTEMA YIIPaBICHUS
obyuyenueM Ha ruarpopme Moodle, coznanHas B AcTpaxaHCKOM T'OCYJAapCTBEHHOM YHHBEPCHTETE
(ATY) ¢ 2012 roma. Ona mpenocTaBisieT BO3MOXKHOCTh KPYIJIOCYTOYHOTO JOCTYIa K pecypcam
(yueOHBIM MaTepuanaMm) Kypca, Ha KOTOpbI€ MOJIUCAH CTYJEHT, €r0 MHTEPAKTUBHBIM JEHCTBUIM
(He3aBUCUMO OT MECTOHAXOXJAEHHUs), a TMpernojaBaTesiiM — IUIaThopMy JUIsl ONEpPaTUBHOIO
00HapOJOBaHMS BBICTABISIEMBIX OLIEHOK, BaXKHBIX COOBITUH W uAeH, Ui HHPOPMHUPOBAHUS
CTYZICHTOB 00 M3MEHEHHusAX B yueOHOM mporecce. [lo m3ydyaemol AMCHUIUIMHE HA BBHIOpAHHOMN
wiatopme pa3MelieHbl 3adaHusl JUIsl TPaKTUUYECKUX 3aHATHI, KOHTPOJIbHBIE U TECTOBBIE 3a/1aHUS,
Kelic-3aaun. [Tnardopma mo3BonseT peann30BbIBaTh KaK 00YYaroluil, TaK U KOHTPOJIBbHBIN pEXXUM
BBIITOJTHEHUS 3aJaHUH.

Taxke Kak MCTOYHUK HH(POpPMAlUM HIMPOKO HCIONB3YIOTCS AJIEKTPOHHBIE YYEOHUKH M
pas3IUYHBbIE CAWTHl KaK HAa JJOTOBOPHOW OCHOBE (CMOTpPH M. 6.3), Tak M HaXOASAIIHECS B CBOOOTHOM
JOCTYIIE.

Hns oneparuBHOTO OOMeHa WH(OpMaIMen, MOTyYeHUs 3aJaHUN U BBICTABJICHHS OIIEHOK
LIMPOKO MCIIONIB3YETCs AIEKTPOHHAS [104Ta IIPENoAaBaTess smirnov.v.aspu@mail.ru.

Nuteprer m IT TexHONOrMM MIMPOKO MCHOJB3YIOTCS MNPHU IMOATOTOBKE JIEKIIMM,
[IpE3EeHTAlUN, KeC-3aaHull U TIp.



mailto:smirnov.v.aspu@mail.ru
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6.3. IIporpammHoe oOecniedyeHUue, COBpeMeHHbIe MNMPodeccHoOHAIbLHbIe 0a3bl JAHHBIX
U MH(GOPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI

6.3.1. IIporpaMmMHoOe o0ecnieyeHmne

HanmeHnoBaHMe NporpaMMHOro
o0ecreyeHus

Ha3znauenmune

Adobe Reader

[Iporpamma juist IPOCMOTPA 3IEKTPOHHBIX JOKYMEHTOB

[Tnardopma TUCTAHIIHOHHOTO O0YUCHHSI
LMS Moodle

BupryanpHas oOyuaromas cpeaa

Mozilla FireFox

bpaysep

Microsoft Office 2013,
Microsoft Office Project 2013,
Microsoft Office Visio 2013

[TakeT opucHBIX TpOrpamMm

7-zip

ApxuBaTop

Microsoft Windows 7 Professional

OHepaI_[I/IOHHaH CHCTCMa

Kaspersky Endpoint Security

CpencTBo aHTUBUPYCHOW 3aLIUTHI

Google Chrome bpaysep

OpenOffice [TakeT oUCHBIX TPOrpamMm

Opera bpay3sep

WinDjView [Iporpamma asist mpocMoTpa Paiinos B popmare DIV u
DjVu

1. YHuBepcaibHas crpaBOoYHO-WHGOPMANMOHHAS MOJHOTEKCTOBas 0a3a JaHHBIX MEPUOTUYECKHX
mznannii 000 «MBUC) http://dlib.eastview.com

Hwms nonvsosamens: AstrGU , Ilaponw: AstrGU

2. DIIeKTpOHHBIE BEPCHUU TEPHOANYECKUX HW3JaHHWN, pa3MENEHHbIE Ha caiTe WH(POPMAIMOHHBIX
pecypcoB www.polpred.com

3. Dnektponnblii katanor Hayunoit Oubmmoreku AI'Y nHa 6aze MARK SQL HIIO «Mudopwm-
cuctem» https://library.asu.edu.ru/catalog/

4. DnextponHbii katanor «Hayunslie sxypHansl AI'Y» https://journal.asu.edu.ru/

5. opropaTHBHBII TPOEKT ACCOIMALMM PETHOHAIBHBIX OMOJIMOTEYHBIX KOHCOPLUYMOB
(APBUKOH) «MexperuonanbHas aHanutudeckas pocnuchk cratei» (MAPC) — cBonnas 6aza
JAHHBIX, COJEprKalllas MOJHYI0 aHAIUTHUYeCKylo pocnuch 1800 Ha3zBaHUl KYpPHAJIOB MO pa3HbIM
OTpacisiM 3HaHWH. YUYaCTHUKHM TIPOEKTa TPENOCTABISIIOT APYr JPYTy SJIEKTPOHHBIC KOIUHU
OTCKaHUPOBAHHBIX CTaTed W3 KHUI, COOPHUKOB, >KypHAJIOB, COAepKaluxcsi B (oHmax Hx
6ubanorek. http://mars.arbicon.ru

6. CnpaBoynast npaBoBas cucrema Koncynprantlinroc.

CopmepXHUTCSI  OTPOMHBIM ~ MacCHUB  CIHPaBOYHOM  MpaBOBOM  MHGpOpMaluH, POCCUNCKOE
U PErHMOHANIbHOE  3aKOHOJATENbCTBO, CyNEOHYIO TpPAaKTUKY, (UHAHCOBBIE W  KaJapOBBIE
KOHCYJIBTAIlMH, KOHCYJIBTAIlMH Il OFOJDKETHBIX OpraHM3alni, KOMMEHTApHH 3aKOHOATEeIbhCTBa,
(opMBI TOKyMEHTOB, MPOEKTHl HOPMATHBHBIX MPABOBBIX AKTOB, MEXIyHAapOJHbIE MTPABOBBIEC aKTHI,
MIPaBOBbIE aKThl, TEXHUYECKNE HOPMBI U TipaBuia. http://www.consultant.ru

6.3.2. CoBpeMeHHbIe Npo(ecCHOHANBHBIE 0a3bl
ClIpaBOYHbLIC CHCTEMbI

AAHHBIX W WH(pOPMaNHMOHHBIE

JuiekTpoHHas1 Oubamoreunas cucrema IPRbooks
www.iprbookshop.ru

J1eKTpoHHO-0u0aMoTedHast cuctema BOOK.ru
https://book.ru

JJ1eKTpoHHAasl OMOJIMOTEKA «ACTPAaXaHCKUM rocy1apcTBEeHHbI YHUBEPCUTET» COOCTBEHHOM
resepanun Ha mwiargopme IbC «JaexkTponnsiit YuranbHublii 3271 — budanoTex»



http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://dlib.eastview.com/
http://www.polpred.com/
https://library.asu.edu.ru/catalog/
https://journal.asu.edu.ru/
http://mars.arbicon.ru/
http://www.consultant.ru/
http://www.iprbookshop.ru/
https://book.ru/
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https://biblio.asu.edu.ru
Yuémmnas 3anuce oopazosamenvroeo nopmana AI'Y

JiiekTpOHHO-0uOMoTeuHass cucrema (OBC) OO0 «Iloautexpecype» «KoHcyabTaHT
CTYEHTa)

MuoronpodmibHbii 00pa3oBaTenbHbId pecypc «KOHCYIBTaHT CTYAEHTa» SBISETCA SJIEKTPOHHON
OMOIMOTEYHONW CHCTEMOM, MPEIOCTABISIONIEH MOCTyn 4epe3 MHTepHET K y4eOHOM JMTepaTrype
U JIOTIOJIHUTENIGHBIM ~ MaTepuajiaM, TNPUOOPETEHHBIM HAa OCHOBAaHUHM NPSMBIX  JOTOBOPOB
¢ mpaBooOmanarensmu. Karamor cogepxut 6osee 15 000 HauMeHOBaHMI H3TaHUH.
www.studentlibrary.ru

Pezaucmpayus ¢ komnvromepos AI'Y

7. ®OHJ] OHEHOYHBIX CPEACTB IJIs1 IPOBEJEHUA TEKYIIEI'O KOHTPOJIA
N ITPOMEXYTOYHOU ATTECTAIIU 11O JUCIHUITJIMHE (MOY JIIO)

7.1. acnopT ¢oHIA OLIEHOUYHBIX CPEACTB

[Ipu mpoBeneHHMM TEKYIIETO KOHTPOJS W IMPOMEXKYTOUHOH aTrTecTaluy O JUCUUIUIMHE
(Mogymo) «MarHuTHble HM3MepeHus1» IpoBepseTcss C(HOPMUPOBAHHOCTh Yy OOyYaroUIMXCs
KOMIIETEHIINH, YKa3aHHBIX B pasfene 3 HacTOsIIed NporpamMmbl. ODTAaNHOCTb (HPOPMHUPOBAHMS
JaHHBIX KOMIIETCHIIMH B TIPOIlECCE€ OCBOCHUS 00pa3oBaTENbHON MPOTpaMMbl ONPEACISIeTCS
[IOCJIEZI0BATEIbHBIM OCBOCHUEM AUCLMIUIMH (MOJYJIEH) U MPOXOXKJIEHUEM IPAKTHK, a B IpPOILECCEe
OCBOEHUS JIUCHUUIUIMHBI (MOAYJSI) — IOCIENOBAaTEIbHBIM JOCTHKEHUEM Ppe3yJbTaTOB OCBOEHMS
COJZIepKaTeIbHO CBS3aHHBIX MEXIY COOOM pa3enoB, TEM.

Tabanna 6 — CooTBeTcTBHE pa3aeioB, TeM NUCHHUILUIMHBI (MOAYJs), Pe3yIbTATOB 00y4YeHHS
10 JMCHHUIINHE (MOAYJII0) M OlIEHOYHBIX CPeICTB

Kon
KonTponupyemslil pazzen, Tema IUCLHUIIIMHbI KOHTPOJIUPYEMO HanmenoBanue
(Motyst) 51 OLIEHOYHOT'O Cpe/ICTBa
KOMIIETCHLIUU

MarHuTHblE CBOWMCTBAa JJIEKTPOHA, SJIEKTPOHHOM
000JIOYKH aToMa U sijipa.
OcHOBHBIE  ONBITHBIE JaHHbBIE O  CBOMCTBax 1. Bompocel A
MarHeTUKOB. cobeceI0BaHUS
OCHOBHBIE TEOPUU MAarHETUKOB. 2. TecroBble 3anaHus
Paznuunbie BUABI 3HEPTUM B (eppOMarHeTHKe u 3. 3ananust Ha
(bhOpPMYJIBI JIUIS KX OTMCAHUS. I1K-3 pacueTHy paboTy
KpuBble HaMarHu4MBaHusL. 4. Bompocsl K 3a4eTy
OcHOBHBIE MAarHUTHbIE XapaKTEePUCTUKHU B 5. HpaxTnyeckne
MNCPEMCHHBIX ITOJIAX. 3anaHuA
MarHuTHbIE MaTEpUAIIBL.
TOHKHE MarHUTHBIE IUICHKH.
MarsHuTHbIE U3MEPEHUS.
CrniocoObl MoTy4eHHsI MarHUTHBIX MOJIEH.
Marnutnas nens.
['ucrepuorpadsl.
OnpeneneHne MOTPEIIHOCTH  INIPH  NPOBEACHHUU
U3MEPEHMsI MATHUTHBIX BEJIMYUH



https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/

19

7.2. Onucanue mnokasartejed H KPUTEPUEB OLCHUBaAHUSA KOMHeTeHHHﬁ, OIIMCaHHue
IIKAaJI OCHUBAHUA

Tabauua 7 — Iloka3arejm OLlCHUBAHHUS Pe3yJIbTATOB 00YYECHHUsI B BU/Ie 3HAHUI

[xana
Kpurepuu onienuBanus
OLICHUBAHHUS
JIEMOHCTPUpPYET TIJyOOKOE€ 3HAaHUE TEOPETHUECKOro MaTepualla, YyMEHHe
5 000CHOBAHHO M3JIaraTh CBOU MBICIIU 110 00CY>KJ1a€MbIM BOIIPOCAM, CIIOCOOHOCTD
«OTJIMYHO» | MOJIHO, MPAaBUJIBHO M apryMEHTHPOBAHHO OTBEYaThb Ha BONPOCHI, IPUBOAUTH
IPUMEPHI
4 JIEMOHCTPUPYET 3HAHHME TEOPETHUECKOro Marepuaia, €ro IOCIeJOBaTEIbHOE
«XOpOIION U3JI0KEHHE, CHOCOOHOCTh TPHBOJUTH TIPUMEPHI, JIOIMYCKACT E€IWHUYHBIC
OLIMOKH, UCTIpaBJIIEMbIE TIOCIIE 3aMEYaHusl IPEnoAaBaTes
3 JEeMOHCTPUPYET  HENOJHOe, (parMeHTapHOE  3HAaHHE  TEOPETHYECKOTO
«y10BAETBODH marepuana, TpeOyrollee HaBOAALIMX BONPOCOB IpernojaBareis, JOMyCKaeT
TEILHOS CYUIECTBEHHBIC OIMMOKH B €ro H3JIOKEHUH, 3aTPyIAHSECTCS B IPHUBEICHUU
IPUMEPOB U (POPMYIIUPOBKE BHIBOJIOB
2 JEMOHCTPHUPYET CYIIECTBEHHBIE TPOOEITBI B 3HAHUU TEOPETUIECKOTO MaTepHaa,
«HEYJIOBJIETBO | HE CHOCOOEH €ro W3J0XKUTh W OTBETUTh HA HABOMSIIUE BOIPOCHI
PUTEIBHO» | MPETMOAaBaTes, He MOKET MPUBECTH PUMEPHI

Tab6anna 8 — Iloka3are/in OleHNBAHUS Pe3yJIbTATOB 00yUeHHsl B BH/ie YMEHHUI M BJIaJeHHl

[Mxana
Kpurepuu oniennBanus
OIICHUBAHUS
JIEMOHCTPHUPYET CIOCOOHOCTh MPUMEHSTh 3HAHUE TEOPETHUYECKOr0 Marepuasia
5 IIPY  BBINOJHEHUM 3aJaHUM, I[IOCIEAOBATEIbHO W NPABUJIBHO BBINOJIHIET
«OTIUYHO» | 3aJlaHMsI, YMeeT OOOCHOBAHHO HW3JIaraTh CBOM MBICIIH U JEJIaTb HEOOXOIUMBIE
BBIBOJIBI
JIEMOHCTPHUPYET CIIOCOOHOCTh MPUMEHSTh 3HAHUE TEOPETUUECKOr0 MaTepHuayia
4 IPU  BBINOJHEHUM 33JaHUM, IIOCIEAOBATEIbHO U MPABUIIBHO BBIIIOJIHSAET
«XOpOIIO» 3a/laHus, yMeeT OOOCHOBAHHO H3JlaraTh CBOM MBICIIM M JIeJIaTh HEOOXOAMMBIC
BBIBOJIBI, JIOMYCKAeT €IMHUYHBbIC OMIMOKH, HCIpaBIsIeMble IOCIE 3aMEYaHUS
MIpENoaBaTest
3 JIEMOHCTPUPYET OTHEIBbHbIE, HECUCTEMATU3UPOBAHHBIE HaBLIKI/I,V HUCIIBITBIBACT
«yI0BICTBOpH 3aTpyAHEHHUS] W JOIMYCKAaeT OIMMOKH TIPH BBIMOJTHEHUHW 3aJaHHM, BBITOIHSICT
TEIBHON 3alaHie MO TIOJCKa3Ke IMpernojaBaTens, 3aTpydHseTcss B (HOpMyIHpOBKE
BEIBOJIOB
2 He coco0eH MPaBUILHO BBITOJIHUTE 33 JaHUS
«HEYAOBJIETBO
PHUTEIBHOY

7.3. KoHTposibHBIE 3alaHUsI W HHbIe MaTepHajbl, He00X0AMMbIe IS OLEHKHU
pe3yJbTaTOB 00yYeHHs 10 IUCHUIINHEe (MOLYJII0)

1. IlepeyeHb BONPOCOB U 3aJaHUI, BBIHOCUMBbIX HA 3a4€T, KOJL10K8UyM, cobecedosanue
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1. CniuH ¥ CIMHOBOW MAarHUTHBIM MOMEHT 3JiekTpoHa. Dddekr 3eemana. /[namaraeTusm
3JIEKTPOHHON 00OJIOYKH aTOMA.

2. [TapamaruuTHbie BeliecTBa. [lapamMarHuTHbIE BElIeCTBA B CUIIBHBIX U CJIA0BIX MAarHUTHBIX
OJISAX.

3. OcHOBHbBIC OIBITHBIC JAaHHBIE O CBOICTBax MarHeTtukoB. Kiaccudukanus MarHeTHKOB.
deppomarHeTuku, aHTH(GEppOMarHeTuky, (heppuMarHeTuky, ciadbie (heppOMarHeTUKH, BEIIECTBA
¢ oOMeHHoM aHu3zoTponueii. OCHOBHBIC CBOMCTBA (PeppOMArHETHKOB.

4. BpluuciieHue MarHUTHOrO MoMeHTa Tena. DopmanbHas Teopus (eppoMarHeTuzMa.
['umore3a o cymecTBOBaHMU oOO0JacTeld CHOHTAHHOM HaMarHMYEeHHOCTH ((heppOMarHUTHBIX
JIOMECHOB).

5. DHeprusi 0OOMEHHOTO B3aUMOJACHCTBHUSA. DHEPTUsl KPUCTAIUIOTPAPUIECKON MarHUTHOM
AHU3OTPONHMH. DHEPrHsi MArHUTOCTPUKIMOHHON AedopManuu (MarHUTOYNIpyTas dSHEPTus).
MarnuToynpyras 3Heprusi. JHEprusi MAarHUTOCTaTUYECKOTO TOJIS.

6. Jluneiinas wMarHuTocTpukius. OObEeMHAs MArHUTOCTPUKUUS. MEXaHOCTPUKLIUS U

¢ dexr.

7. HauanpHblil ygacTok KpuBOM HamarHuuuBaHus. OOpaTuMble U HEOOPATUMBbIE MPOIECCHI
cMmenieHus rpanui. O6paTtuMele nporeccsl BpameHus. Teopus AkyIoBa.

8. BnmsHue ynpyrux HanpspkeHUH Ha HamarHuuuBaHHe (eppomarnHeTnkoB. HeoOpartumeie
SIBJICHUS IE€PEMAarHUYUBaHMS.

9. Teopus rucrepesuca Ha OCHOBE MPOIECCa CMEUICHUs TPaHULl B OJHOPOJHON cpeze mpu
HQJIMYMU B HEW HEOJHOPOAHBIX HanpsbkeHuil u Bkirouenuit (Konnopekuit, Kepcren).

10. T'mcrepe3uc, 0OYCIOBICHHOM 3aJepKKOM pOCTa 3apoJbllield TepeMarHUYWBaHUS.
I'ucrepesuc, 00yciioBIeHHBIN HEOOPATUMBIM IIPOLIECCOM BPALLEHHUS.

11. Cxkur »sddekr. [ducnepcus MarHUTHOH TPOHHUIIAEMOCTH. YpaBHEHHUE JIBIKCHUS
JOMEHHOU CTEHKH.

12. MarnuTtomsarkue matepuaisl. JKeneso, Kel1e30KpEMHUCTBIE, KEJIe30HUKEIIEBbIE CIUIaBbI
U T.I1. MarauroTBepaple MaTepuansl. [locTOsTHHBIE MarHUTHI.

13. Tonkue MarHuTHBIE TUIEHKH. OCHOBHBIE CIOCOOBI OJyYeHUsl. BakyyMHbBIE TEXHOIOTHH.
OCHOBHBIE JOCTOMHCTBA W HEAOCTATKU. BhIcTpo 3akaneHHble ciiiaBbl. OCOOEHHOCTH MPOLECCOB
HamarunuuBanus TMII. CtpykTypa nomenHsix rpanuil. CoBpemeHHble ycTpoiictBa Ha TMIL.

14. 3amaum MarHuTHBIX n3MepeHuil. Ilpenmer uccnepoBanusa. I'mcrepesuc, mapameTpbl
IIETJIU TUCTEpPE3HCa.

15. Knaccugukanuss MarHWTHBIX MaTepHalioB U METOJOB MAarHUTHBIX HM3MEpEeHHIi;
CTPYKTypa TIIOCTPOEHHMS CPEICTB MArHUTHBIX W3MEpPEHUH. OIEKTPOTEXHUUYECKHUE CTalu U
(bepprUMarHeTukKH.

16. bamnuctuueckuid wmetoa. Mcnonp30BaHWE MArHUTHBIX 30HAOB JUIS HU3MEPEHHS
HaNpPsHKEHHOCTH MarHUTHOTO TIOJIS.

17. MeTon s1epHOrO MarHUTHOTO pe30HAHCA. SiepHble MATHUTOMETPBI.

18. DnexkTpoJWHaMHUYECKHMI METOJ HW3MEPEHMS HAINPSIKEHHOCTH MArHUTHOTO IOJS.
MarsuTHble NOTEHIHAIMETPbl. MarHuTHBIN MTOJEMETP.

19. Ucnonb3oBanue s¢dexkra Xomma Uisi U3MEPEHUS HANPSHKEHHOCTH IOCTOSHHOTO U
MEPEMEHHOT0 MarHUTHBIX TOJIEH.

20. Metoasl uccnenoBaHusi (EeppUMarHUTHBIX BEUIECTB MPU HACHIIIEHUU. Meronsl
UCCIeIOBaHMsl  c1a0OMarHUTHBIX BemiecTB. JIpyrue MeToapl M3MEpeHUs HanpsKeHHOCTU
MarHMTHOT'O TOJI.

21. CriocoObl moy4YeHHUss MAarHUTHBIX Mojiell.  Pa3nuyHble CHUCTEMBI JEKTPOMAarHUTOB.
Hamaranuusatoue cosneHonabl. [lorydeHne UMITyIbCHBIX MarHUTHBIX nosied. CBepXMpoBOIsLIIE
CoJeHOMIbl W MarHuThl. [lomyueHHe HEOAHOPOAHBIX MArHUTHBIX Tnojei. Crabummzanus
MarHuTHOro noJjs. [IocTOSIHHbIE MAarHUTHI.



22. MarnutHas uenb. Onpenenenue. lIpuMeHeHue pa3sOMKHYTOW MAarHUTHOM LeNU ISt
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M3MEPEHUs] MarHUTHBIX CBOKUCTB 00pa3iioB MTM Mainbix pa3Mepos.

23. Tucrepuorpadsl. [lpuMeHeHHEe HE TMOJHOCTHIO 3aMKHYTOW M 3aMKHYTOH MarHUTHOU

LCIHU B MArHUTHBIX U3MCPCHUSAX.

24. OmpeneneHue MNOIPEHIHOCTH IpPU MPOBEACHUHM H3MEPEHUS MArHUTHBIX BEJIMYUH:
OIPEIEICHUE MCXOAHBIX IapaMETPOB HUCCIEIYeMbIX O0O0pa3lloB, OIpENeIeHHEe U  pPacueT

HOI‘p@IHHOCTGfI, IoATOTOBKA 06p33].[0B HCIIOJIb3YCMbIX B MAIrHUTHBIX U3MCPCHUAX.

2. Bonpocwel 011 KOHmMpOAwHOU padomsl, npoeKkma, pPa3HOypPOBHEBbIX 3a0ay U 3a0aHUll,

pacuemno-zcpagpuyeckux paoom
TepMHHBL M OnpegeIeHHn:

L.

B

10.

1.

12.

13.

14.

15.

MaruuTHBIE M3IMEPEHHA: ONPEENcHHE, 34Ia49H, NPEIMET HeclnenoBaHHua (0DOCHOBATL Ha
HpPHMEPAX).

MaruuTHEIE HIMEPEHHA: ONPEIENEHHE, H3IMEPAEMEIE BEIHYHHEL (T0KA34Th HA NPHMEPAX).
I'nerepesnc: onpeneneHue NOHATHA, BUILI THCTEPesHca (MPHBECTH OPHMEPEI).

MaruuTHeii ructepesuc. [lerna ructepesnca, mapaMeTpsl NeTIH THCTEPEIHCa
(onpenenenus).

MarnuTHeii rucTepesie. KpHBas pasMarHM4HBAHHA, NAPAMETPRI KPHBOI pa3MarHHYHBAHHA
(onpeneneuuma).

MaruuTHeil rucTepesie. KpHpas HaMarHHMHBAHNA, NApAMeTPh] KPHEOH HAMATHHYHBAHNA
(onpenenenus).

[lerna rucTepesnca, CXOACTEO H OTAMHHE NETENE THCTEPE3HCA NOCTPOSHHEIX B KOOPIHHATAX
IfH) w B(H) (noka3saTte Ha npuMepe).

Ilerna rucrepesuca (onpegenenne). [lapameTpel nerTnM rucTepe3snca, NOCTPOEHHO B
koopauHatax BH).

Ilerna rucrepesuca (ompenenenne). [lapameTpsl nernm rucrepesmca, NOCTPOEHHOH B
koopauHartax [(H).

MaruuTHBEIE BENHMHHLL, ONPEISIAEMBIE H3 THCTEPEIHCHBIX KPHBEIX (IEPE4HCIHTE H AT
OnpeneneHH).

IMerna ructepesnca. Koadduunent npamoyroneHocTd Kp 118 MarHHTOMATKOIO MaTepHATA
(onpenenenne, noveMy CHHTASTCH NPEINOYTHTENBHEIM €M0 CTPEMICHHE K €IHHHIE).

[lerna rucrepesuca. Kosddmunent npamoyroneHocts Kp 108 MATHHTOTBEPIOIO MATEPHATA
(onpenenenne, noveMy CHHTACTCH NPEINOYTHTENBHEIM €M0 CTPEMICHHE K €IHHHIE).
Kosdduument npamoyronsHoctd Kp 118 MArHHTOTBEPI0TO H MATHHTOMATKOMO MATEPHAIA:
OIPEIENeH A, CXOACTBO H painntine (000CH 0BaTh).

[lerna rucrepesnca. Kinaccudmralusa MarHUTHRIX MATEPHANOB (MArHHTOTBEpABIE M
MATHUTOMATKHE MATEPHANL! — OCHOBHEIE Npu3Haku). [IpHEecTH NpUMeps! HCIONE30BAHMA.
[To kakuM npu3HakaM (eppoOMATHHTHBEIE MATEPHAILl JENATCA HA MArHHTOTBEpALIE H
MarHuTOMArEHe. [1¢ Ha NDpaKTHKE NPHMEHAKTCH MATHHTOTBEPIRIE M MArHHTOMATKHE
MaTepHANE! (IPHBECTH IPHMEpPEI).
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[TapaMeTpsl NETIH THCTEPE3HCA:

1.
2

[erna rucrepesnca. Cnpasenmueo i HepaseHcTBo Hop > H ; (000CHOBATE CXEMATHHECKH).
[erna rucrepesunca. Cnpaeennueo nu eeipaxenue Hey = Hep (000CHOBATE CXEMATHYECKH).

IMerna rucrepesnca. Koraa smnonnaaerca pagencteo Ho = H g (NoKa3aTe cXeMaTHYECKH).

-

MarauThmii  rucrepeznc. Cnpasenmueo nm Bupamenne (BH)p,>—— (obocHoBate

4
CXEMATHHECKH ).
IMerna rucrepesnca. MokeT 11 MHCIEHHO BRITOMHATECA HepaseHcTBO Hog > B, (ofocHoBath
HA MpHMEpPE).

Cnpaeennueo au HepaBeHeTeO (uncnenno) Hog < B, (obocHoBaTE HA npuMepe).
[Mowemy Teoperndeckuii npenen MaKCHMANBHOMO JHEPreTHHECKOro MNPOH3BEASHHA pPaBeH

-

r

(obocuoBaTs)?

HD‘IEM}’ ropopaT ¢ HAMArHHYCHHOCTH HACBIIICHHA I_; H HE CYMECTBYCT NMOHATHA HHOYKIIHH
HACBIIICHHA B_; A MAarHHTOTBEPABIX MATEPHAIOB.

9.

10.
11.
12.
13.

14.

15.

16.

Kakoe MHHHMANBEHOE 3HAUeHHE JOKHA UMeTs H; 4To0B BEINOIHANOCE PABSHCTBO MEKAY
PEdNIBHBIM  3HAMEHHEM H TEOPETHHECKHM NPEIenoM MAKCHMAIBHOTO SHEPreTHHEcKoro
NPOH3BEICHHS.

MozkeT 1M YMCIEHHO BRINONHATECH HepaBeHcTBO H g > B, (0DocHOBaTE Ha npHMepe).

Korna peinonuaercs pagencteo Hoy= H, g (0bocHoBats rpaduyeckn).

Hanucate coOOTHOmIGHHA MEHKIY NapaMETpaMH MNETelb TFHCTEPE3HCd, NOCTPOSHHEIX B
koopaunatax B(H) n I{H) (npenensueiii cny4dai) ecnmn Ho>H s

Hanucate COOTHOWEHHS MeRIY NApaMETPAMH METENh THCTEPE3NCA, NOCTPOEHHEIX B
koopauHatax B(H) u I{H) (npepensusiii cnyqait) ecnn Hy<H g,

Hanucate cOOTHOmMIEHHS MERIY NAPAMETPAMH INETElk THCTEPE3MCA, NOCTPOSHHEIX B
koopauuarax BiH) u I{H) (npenensuuiii cnyyaii) ecnn Hey = Hep.

-

Ilerns rucrepesuca. Cnpaserumpo 1M Beipamenne  (BH)ma. T’ (ofocHoBaTE

CXEMATHHECKH ).
B kakom cnydae 1A TEOPETHHECKOrD Mpeaend MAKCHMANBHOIO JHEPreTHH eCKOro

r

B -H
B ws
HNPOH3IBEICHHA CNPABESIIHED BRIPAKEHHE T‘” (0 Menpie kakoil BENMUYHHEL (4aCTH OT

B,) He moxer OBITE H.p €CIIH MAKCHMAIBHOE YHEepreTHdeckoe nponiseneHue ( B-H)mx paBHo
€ro TeopeTHYecKoMy npeneny (obocuosate rpadmueckn)?
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SNeKTPOMATHHThL, MATHHTHEIE LIeMH:

I. Onucate CTPYKTYPY NOCTPOEHHA SIEKTPOMATHHTOB, paloTalOmMX B VCIOBHAX
HEHACBILIEHHOTO H HACBILIEHHOTO MArHHTONPOBOA.

2. Onucate CTPYKTYPY NOCTPOEHHS CPEACTE MArHHTHLIX H3IMEPEHHMil 1ns HCCIenoBaHHA
MATHMTOTBEPALIX H MATHUTOMAIKHX MATEPHAIIOB.

3. Kakme npueMel mNOCTPOSHHA MATHHTONPOBOAA HMCOONB3YIOTCA /U1 CO3JAHHA B
MEKIOIIOCHOM NPOCTPAHCTBE 3IEKTPOMATHHTA MATHMTHBIX NOJIEH HANPAKEHHOCTBIO 10
3000 - 3500 3.

4. Tlokazate rpadwerieckn, M3 KAKMX COCTARIMIOMMX — (DOPMHPYETCH MATHHTHOE MONE B
MEKIIOMOCHOM IPOCTPAHCTBE JIEKTPOMATHHTA.

5. B kakoit obnactn HIMKH HCTIONBIYETCA NMOHATHE MAHHTHOH uenu. [na kakux uenei
HCNOIL3YIOTCA YCTPOIHCTBA, COAEPRKALIME MATHHTHYIO LIEMNb.

6. Dnexrpomarintel. MarHuTOnpoBo/L! 3aMEHYTOro THIA (Cnocodkl MOCTPOSHNA H 0DnacTH
IMPHMEHEHH ).

7. OnexkrpomaruuTel. MarHMTONpOBOJAR  PA3OMKHYTOrO THOA (ycTpoiicTBO M oDnacTh
NPHMEHCHHA).

8. DmnexrpomarauTil. Cniocodel NOCTPOSHH MAHHTOIPOBOIOE.

9. Onexrpomaruntel. Knaccmdmrxaums no rabapuraM M COOTHOLIGHHI) MEKIY MeIblo H
HENMEIOM.

10. DnexTpoMarHuTHI (ONpeleneHne, NOIy4eHHe MATHHTHBIX Noneit).

11. ¥Yerpoiictsa i noay4eHHA CTATHHECKHX MATHHTHBIX TONeH (mpHMeps!).

12. Knaccudmkanua MarHHTHEIX Henei (OCHOBHOI KIaccH()HKALHOHHLIH NPHIHAK, IPHMEP).
13. HenonnoCThIO 3aMKHYTAS MATHHUTHAA LENL! OCHOBHOI NpH3HAK, ONpeaeneHue.

14. 3amMKHYTaA MArHUTHAA LENL: OCHOBHOMH IMPHU3HAK, ONPE/IENeHHE.

15. Pa3oMKHYTAA MATHHTHASA LENb: OCHOBHOI MPH3HAK, ONpeaeneHHe.

16. Marautasie uenu. Cxoncrso u paznnaue (no eugam). [pusecn npumepst.

17. Maruutnas uens. Onpenenenne. O6nacTs NpUMEH CHHA.

18. Cpencrea MArHHTHBIX HIMEPEHHH: ONpeaeneHHe, CTPYKTYPa MOCTPOSHHS.

3. IIpakmuko-opuenmupogannvie 3a0aHUA

JIJIst TpaKTUKO-OPUCHTHPOBAHHBIX 3aHITHHA MTPEJIAratoTCs CICTYIONINE CUTYAIIHH:
1) cnanupoBaTh M TMPOBECTH IKCHEPUMEHT MO HAXOXKIECHUIO 3HAYEHHS] HEU3BECTHOTO
COIPOTUBIICHUS METOJIOM:
a) METOJIOM aMIIepMETpa U BOJIBTMETPA
0) MOCTOBBIM METOJIOM
2) CIUIaHHPOBATh M TIPOBECTH OSKCICPUMEHT TIO0 HAXOXKIACHHIO 3HAYCHUS AaKTHBHOU
MOIIIHOCTH W YyIWIa caBura (a3 MeXAy CHION TOKa M HaNpsHKEHHEM B PA3IMUYHBIX IIETIX
MIEPEMEHHOTO TOKA JUIsl pa3JIMYHBIX HArPy30K.
3) crTaHMpOBaTh M TIPOBECTH DJKCHEPUMEHT MO HAXOXICHUS 3HAYCHHsS] HWHIYKIUU
MarHMTHOTO TIOJISl COJICHOU/IA.
4) crulaHUpOBaTh M MPOBECTU KCIEPUMEHT 0 HAXOXKIACHHUIO 3HaueHUs Touku Kropu ans
(dheppoMarHuTHOTO 00pasia.
S)ompeneneHue BHUIA 3aBUCHMOCTH HWHIYKIIMM MAarHUTHOTO TIONsA (EeppOMarHUTHOTO
oOpasiia OT HaNPsHKEHHOCTH BHEITHETO TTOJTS.
6) ompezeneHue BUAA 3aBUCUMOCTU COMPOTHBIICHUS OT TEMIIEpaTyphl ISl PE3UCTOPOB,
BBITIOJTHEHHBIX M3 PA3JIMYHBIX MAaTECPHUAJIOB.
7) onpeneneHus BUaa 3aBUCUMOCTH, HHAYIIUPOBAHHOM 3/IC OT: HAMPSHKEHHOCTH MarHUTHOTO
TOJIST, YaCTOTHI MATHUTHOTO TIOJIS; KOJIMYECTBA BUTKOB KaTYIIKH; TIOMIEPEYHOTO CCUCHUS KATYIIKH.
8) cIaHupoBaTh W TMPOBECTH OJKCHEPUMEHT M0 HAXOXACHHUS 3HAYCHHUS] PE30HAHCHOM
YaCTOTHI MTOCIIEIOBATEIHLHOTO KOHTYpA C :
a) IeMnUpPYOIUM PE3UCTOPOM U O€3 HETo;
0) ¢ mapajuIeIbHBIM PE3UCTOPOM U O€3 HETO;
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9) crutaHupoBaTh M TPOBECTH OSKCIEPUMEHT IO HAXOXKICHHs 3HAYCHHUS PE30HAHCHOM
Y4aCTOTHI MAPaIEIBHOTO KOHTYpA C :
a) 1eMIpupPYOIIMM PE3UCTOPOM U O€3 HETO;
0) ¢ mapaeIbHBIM PE3UCTOPOM U O€3 HETO.

4. I'pagpuueckue 3adauu

1. [Mocrpoutes 3aBucumocts B(H) npH nepeMarHHYHBaHHMH Hccneayemoro oOpa3sua no
samrHyTOMY uHiny. Casur daien mexay sapucumoctamu Bit) n Hit) pasen 0 -0,1T.
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2, [Mocrponte 3aBucumocTn Bt) wnn Hit) no H3IBECTHBEIM KPHEBIM NEePeMaTHHYHBAHHA
(nernaM rucTepesnca), onpeaenHTs caBHr Gaikl Mexay 3aBucHMocTAMH B(t) u Hit).
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5. Ilpakmuueckue meopueckue 3a0anus

1. T'ayccmerp Ha ocHoBe natunka JIXK-0.5A
SR1

7805 @
.

+  Tw

@
—

L

Perynstop nanpsokenust 7805 npeoOpasyet Hamnpsbkenue 9B B Hanpsbxenue SB. Uepes TokoBbie
BXO/JIbI aTunka XoJjuia mpotekaeT Tok [ = 2,2 MA. K BeixoiaM gatuuka npucoeannsiercs uudpoBoi
BOJIbTMETP Ha auanazone 100 mB s u3MepeHus: BBIXOJHOTO HampspkeHus. M3mepuM BBIXOTHOE
HarpsbkeHue 0e3 MarHuTa, Ha30BeM 3TO HadalibHOe HampsbkeHue Uo (B ciayuyae peanbHO coOOpaHHOM
cXeMbl 3Ta BenuunHa coctaBuia 1,8 MB). [lonHecem MarHuT K JaTYMKy U U3MEPUM HANPsHKEHHUE C
MarHuToM, Ha3oBeM 3To HampsbkeHue U (eciu BOJIBTMETP MOKaXKeT OTPHUIATEIbHOE HampsKeHHE,
nepeBepHeEM MarHuT IpYTuM KOHIIOM, T. €. opyaum NOJIIOCOM).
Torna BennurHa MarHUTHOM HHIYKIWU B mecia (Tn) (mpu Benu4yrHe HANPSDKEHUS B 8016MAX):

B=U-U0)/(K-1/3)={U-U0)/(0,28-2,2/3)=
(U-00)/0,205=5 - (U-U00).
Hanpumep, npu wu3MepeHMHM MAarHUTHOIO TOJs peanbHOro HeOosbmioro maruura Nd-Fe-B
1M (ppoBoOi BOJILTMETD MoKazan 22 mB.
Torna BenmuyrHa MarHUTHOM UHIyKIMKU cocTaBut B =5-(22-2)/1000=0,1 Ta =100 mTa.

He CMOTpr Ha TO, 4YTO BCEC pvaeTI)I OprrJ'ICHBI, JAaTYUK HEC KaJ'II/I6p0BaH, TOK HE€ HOMMHWHAJICH,
BOHLTMeTp HEC CepTI/I(bI/H_II/IPOBaH " T. 1. MbI peanLHo MOXEM HEC TOJIBKO OHpe)IeJ'II/ITB, KaKOﬁ MAar"amrT
CUIbHEE, a KakoW crabee, TN CEBEpHBIM TIONIOC, a T/A€ FOKHBIA, HO UM JOCTaTOYHO
TOYHO KOIUYEeCMEEeHHO OTIEHUTh CUJTy MarHUTA.

2. MaruuTHsbli TpoOHUK Ha ocHoBe naTunka JIXK-0.5A

CHY)KI/IT JJIg OopEACTICHUSA CEBEPHOI'O U FOKHOT'O ITOJIFOCOB MarHuTa.
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OnemeHnTHas 0a3za: 9B Oarapes wiu akkymysiarop; Jlepkarensb ¢ KOHTaKTaMH| JUTsl OaTapeu;
I'epkon; Jlatunk Xomna Honeywell SS495A; 2 kpynubix cBetoauona FYL-10003U ¢ kpacHbIM u
CUHHUM LIBETaMUu cBeueHus; 2 pesucropa c conporusienueM 400-600 Om; HeGonpuiol Kycodek
CTEKJIOTEKCTOJIUTA

3 - BbIXOA

Pabory wucnonb3yemoro garuyvka  XoJjla  MOXHO — ONMMcaTh  OJHOW  (pa3oii:
B OMCYMCMEUU  MACHUMHO20  NOJAY  HEr0 Ha  BBIXOAE [/2  HanpsadxceHusi — numanus,
U OMpUYamenvHol  6eluyyuHe MarHUTHOTO  1oiist  — (),  TIPU NONOMCUMENbHOU  GeludUHe —
HanpsHceHue NUMaHusl.

3. IIpon3BOACTBEHHBIN TECIAMETP.
B mpouecce cOOpkM  pasnMUHBIX MacHUmMHbIX — cucmem (Uil DIEKTPOJABUraTeseH,

TE€HEPAaTOPOB, MAarHUTHBIX JEprKaTelael M T. M.) 4acTo HeoO0XoauM meciamemp (eayccmemp). OH
MO3BOJIUT OMNPEACTUTh HE TOJIBKO TOJSPHOCTh MAarHUTOB, HO U, B Cllydae BO3HUKHOBEHUS
pa3IMYHBIX MpoOsieM, 0TOpaKoBaTh HECTAHAAPTHBIE MATHUTHI, ONMPEACTUTh HEMATHUTHBIC YUACTKU
CUCTEeMBI (UTO OYeHb Ba)KHO, HAMpUMeEp, JAJI1 MATHUTHBIX CEMapaTopoB), paCCOPTUPOBATH MATHHUTHI
M0 BENUYMHE MarHuTHoro monsa. Takum oOpa3oMm, Mg TepcoHana, paboTaromero ¢
MarHuTaMu, meciamemp SIBISIETCA  TeM  Ke, YeM  SBISETCS Mylvmumemp IJisl  TIepCOHAA,
paboTaromiero ¢ AMEKTPOHHBIMU KOMIIOHEHTaMHU.
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Bremnuii Bug Teciamerpa

CrynenTam npeajiaraeTcsi CaMoCTOSATEIbHO HAUTH U M3rOTOBUTH MPAKTHUYECKU 3HAYNMOE
YCTPOUCTBO JUIsl OOHAPY>KEHUSI K U3MEPEHUS TTapaMETPOB MarHUTHOTO TTOJIA.

Kpurepun onenkn:

- OILEHKA «OTJIMYHO» BBICTABISCTCS CTYACHTY, €CIH YCTPOWCTBO HW3rOTOBJICHO,
OTJIAKEHO U anpoOupoBaHo. OnpeiesieHa MOrPelIHOCTh H3MEPEHUH;

- OIEHKA  «XOpOIIO» - €CIM  YCTPOMCTBO  HW3rOTOBJICHO, IOKa3aHa  €ro
paboTOCIOCOOHOCTS.

Tab6sanna 9 — IlpuMepsl OLIEHOYHBIX CPEACTB € KJIKNYAMH IPABHJIbHBIX 0TBETOB

Bpewms
Ne . BBIIIOJIHEH
o/ Tun ®opMynupoBKa IIpaBunbHBIN st
3a1aHUS 3a/1aHUS OTBET
1| (B
MHUHYTaXx)

1IK-3. I'omoeénocmp K npogedenuto (huzuuecKux IKCnEpUMenmoes no 3a0aHHol Memoouxe,
COCMABIeHUI0 ORUCAHUSA NPOBOOUMDBIX UCCIE008AHUIL U AHATIU3Y Pe3)IbMaAN 08

1. | 3amanme | Equanmna 5. Bebep 1
3aKpBITO | U3MEPEHUS
o TUIIA | MAarHUTHOTO
rmoroka: 1.
Awmmep 2.
Bomaer 3.
Tecna 4.
I'epn 5.
Bebep 6. ['enpu

2. Bemectna, 2. mapaMarHeTUKU 1
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Tun
3aJaHusd

®opMynMpoOBKa
3alaHus

IIpaBunbHBIN
OTBET

Bpewms
BBITIOJIHEH
us
(B

MUHYTaX)

KOTOpBIC
HE3HAYUTECIBLHO
0CJIa0JIgI0T
MAarHuTHOE 110JIC,
Ha3bIBAIOTCA...
1.
NUaMardeTuku 2.
napaMarHeTHKH

3.
dbeppoMarHeTuKu

MarauTHas

MIPOHHUIIAEMOCTh Ll
3aBUCHUT OT...
1. Ot BemecTBa u
e€ro COCTOSIHHUS 2.
Ot MmectHocTH 3.
Or BEJIMYUHBI
MIPOBOJIHUKA

4. OT

COIIPOTUBJICHHUA

1. Ot BewiecTBa U €r0 COCTOSHUS

OcHOBHBIC
MIPOSIBIICHUS
rucrepesuca: l.
OcraTouyHas
UHOYKUUS 2.
YBenuuenue
MarHuTHOM
UHAYKIMKA 3.
YBenuueHue
HaIpsHKEHUS

1. Ocrarouynass UHAYKUUS

s pacueToB
MarHUTHBIX IIeTIeH
HCIIOJIBb3YIOT
3aKOHEI 1.

Oma 2.
Kupxroga 3.
@apaznero 4.
oxoynst 5.
Hrrotona

2. Kupxroga

3amanue
OTKPBITO
TO TUIIA

HazBartn
yCTpOMCTBA
MOy YEHUS
CTaTHYECKHUX
MAarHUTHBIX I1OJICH

JUTSL

1. CunapHBlE MarHUTHBIE TOJSd  MOJXKHO
noylyyaTh, MpOIyCKas dYepe3 KaTyUIKy WIu
COJIEHOW] CHWJIBbHBII TOK. Yem OOIBIIMII TOK
Te4eT dYepe3 KaTymky, TeM OoJsbliee
MarHuTHOE ToJie OH co3naeT. Ho ecnm kartymika
00Ja1aeT IEKTPUUECKUM COMTPOTUBIICHHEM, TO
B HeH BblzesAeTCs Temio. [IpuxoanuTcs TpatuTh
OTPOMHYIO SHEPrHI0 Ha NOJAJEPKaHUE TOKa,

10
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Tun
3aJaHusd

®opMynMpoOBKa
3alaHus

IIpaBunbHBIN
OTBET

Bpewms
BBITIOJIHEH
us
(B

MUHYTaX)

BO3HHUKAIOT CEPhE3HBIE MPOOJIEMBI, CBSI3aHHBIC
C OTBOJOM TeIia (WMHAUe KaTyIIKa MOXKET
PacIUIaBUTHCA).

2. Unes mcnonb30BaHUSI CBEPXIPOBOAMMOCTH
IJIS CO3JaHWS CHJIBHBIX MATCHUTHBIX ITOJIEH
BO3HUKJIIA Cpa3y mocjie ee oTKpbITHs. Kazanock
Obl, Bce, 4TO TpeOyeTcsi, — 3TO HaMOTaTh U3
CBEPXIIPOBOJAIICH  MPOBOJOKH  KAaTYIIKY,
3aMKHYTb €€ KOHI[BI M IyCTHTh II0 TaKOMY
KOHTYPY [IOCTaTOYHO CHJIbHBIA TOK. Tak Kak
ANEKTPUYECKOE  COMPOTUBIICHUE  KATYIIKH
paBHO HYJIO, TO BBUICICHUS TeIUla HE
npoucxoauT. M XoTsl oXJakJIeHHE COJICHOMIA
JI0 TeMIIepaTyp KUJAKOTO TEIusl, IPH KOTOPBIX
HAaCTymaeT  CBEPXIPOBOJUMOCTh,  CO3JaeT
OTIpEe/ICNICHHBIC  TPYIHOCTH, MPEUMYIIECTBA
OKYIHJIM OBl HEOCTATKH, €CIU OBl

MarHuTHOE TIOJIE CaMO HE  pa3pyliaio
CBEPXIPOBOIUMOCTh

3. IlocTossHHBIE MATHUTHI

MarHutHas 1€eIlb.

Ornpenenenue.
Ob6nacth
IPUMCHCHUS

MarautHas 1enb — 3TO  COBOKYNHOCTh
(beppoMarHuTHEIX U  HePeppOMarHUTHBIX
qacTed  JJEKTPOTEXHUYECKUX  YCTPOMCTB,
HEOOXOJUMBIX ISl  CO3JIaHUS MarHUTHBIX
oJIeH HYXHBIX KOH(UTyparuii u
MHTEHCUBHOCTH.

MarunutHsle Lenu MOTYT
ObITh HepazeemeieHHble, B KOTOPBIX
MarHUTHBIA TOTOK B JIFOOOM CEUEHHM LEMu
OJIMHAKOB, U paszeemejienHvle, B  KOTOPBIX
MarHMTHBIE TNOTOKM B pa3JIUYHBIX CEUEHUSAX
1enu pasnuyHbl. Hepa3BeTBieHHbIE MAarHUTHBIE
1[N OBIBAIOT 0OHOPOOHblE U HEOO

Hopoownwie.

Pa3BeTBiIeHHBIE MarHUTHBIE IIENH  MOTYT
OBITh CUMMempuuHble U HeCUMMEMpPUiHble

10

CpencrBa
MarHUTHBIX
U3MEPEHUM

MeTo/ 3/1eKTPOMATHUTHO WHAYKINH

W3BecTHO, 4YTO TpU TEPECCUYCHUH BUTKOB
karymku L wmarHuTHeIM moTokoM @ (mpu
U3MCHCHUN MarHUTHOTO MIPOTOKA,
MPOHU3BIBAIONIETO  KOHTYpP) B  MPOBOJE
KaTyIIKA WHIYIUPYETCS OJ1C (E),
MPOIMOPLMOHANIbHAS ~ CKOPOCTH  M3MEHEHUS
MarHutHoro  moroka dd/dt, To  ecTb
IpOMopLMOHaNbHAs W ero BenuumHe O.
JlanHOoe siBJIEHUE ONMHCHIBACTCSI (POPMYIION:

10
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Bpewms
JI\S Tun ®opMynMpoOBKa IIpaBunbHBIN BHHE:HGH
e
g | anaHus 3aJaHMs OTBET (5
MUHYTaX)
. AD
E =—w—— ; w—Koauvecmeo 6ur
At
[Tpu OJIHOPOJHOM MarHUTHOM noJie
MarduTHBIN IIOTOK D Oyner

MPSIMONPOIOPIIMOHANIEH MAarHUTHOW MHAYKIIUU
B, a ko3dpdunmueHToM NPONOPHHOHATEHOCTH
OyJeT IMiomaab KOHTypa S, MPOHU3BIBAEMOIO
JIMHUSAMUA MarHUTHON MHYKIIMH.
l'anbBaHoMarHuTHBINA MeTo (MeTO X0J171a)
OOmIen3BECTHO, YTO HA MPOBOJHUK C TOKOM,
HaXOMAIIUNACSI BO BHEIIHEM MAarHHUTHOM IIOJIE,
JIEUCTBYET cwiia AMIepa, a €Clid pacCMOTPETh
mporecc  Oonee  MENETHWIBHO, TO  Ha
JIBUKYIIMECS] BHYTPU MPOBOJIHUKA 3apsKEHHbIC
YacTULBI JEeHCTBYET cuiia JIopeHna.

Tak, eciii MPOBOJSIIYIO IJIACTUHY MOMECTUTh
B MArHMTHOE TI0JIe, W TIPOIYCTUTh dYepe3
IJACTUHY TIOCTOSHHBIM WJIM  MEPEMEHHBIN
ANEKTPUYECKUNA TOK, TO Ha Kpasx IUIACTUHBI
BO3HMKHET T[OCTOSIHHas WJIA TEepeMEeHHas
Pa3HOCTh  TOTEHIMAJIOB. JTa  Pa3HOCTh
noreHnuanoB Ex HazeiBaercs 3J1C Xosmna.
Wcxons 3 U3BECTHHIX MAapaMeTPOB IUIACTHHEI,
3Has  OJIC Xomna, MOXHO  OHNPENEIUTH
3HaUYCHUE MarauTHOUI AHAYKIIUA B.
YcerpoiicTBo, peaHa3HauYE€HHOE AJI1 U3MEPEHUs
MarHUTHOM WHIYKIUN Ha3bIBACTCS
TECIIaMETPOM.

B

E =S8 *B
E —-351C Xoana

S, —uyscmeumenbHocms  Oamyuxa

Ecnu mpeobpazoBatenb Xomta (matumk
Xomna) 3anuTaTh OT OJHOIO HCTOYHHKA, a
3aTeM I0/IaTh KOMIICHCHPYIOIIYIO pPa3HOCTh
NOTCHIUAJIOB OT BTOPOro HMCTOYHHKA, TO

MOXXHO KOMIICHCAOMOHHBIM  MCTOAOM IIpHU



https://electricalschool.info/electronica/1557-primenenie-datchikov-kholla.html
https://electricalschool.info/electronica/1557-primenenie-datchikov-kholla.html
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Tun
3aJaHusd

®opMynMpoOBKa
3alaHus

IIpaBunbHBIN
OTBET

Bpewms
BBITIOJIHEH
us
(B

MUHYTaX)

10.

HIOMOIIH CPaBHMBAIOIIETO
onpeaenuts I/IC Xoina.

yCTpoiicTBa

[TpuHIMnI
JIECUCTBUSA
rucrepesuorpada

Hanpspkenue  Ux  Ha  pesuctope Rl
MPOMOPIMOHAIILHO ~ MHAYKIUA  MAarHHUTHOTO
nost H B oOpasne ¢  kodddunmeHTom
nponopuroHansbHocT KH, a Hampspkenue Ha
KOHJICHCATOPE Uy MPONOPIIMOHATIBEHO
MHAYKIIUM MarHuTHOTO TMoJii B oOpasie ¢
koadunmenTom nponopruonansHoctn  KB.
OTH HanpsOKEHUsT TOJAIOTCS COOTBETCTBEHHO
Ha  BXombl  ropu3oHTasbHOM  (X) W
BepTUKanbHOM (Y) pa3BepTok ocuuiorpaga
yepe3 MOIyNb pa3Boiaku mpoBoaoB PO.
[IpencraBiaeHHbIE COOTHOIICHUS IO3BOJISIOT
OMpeAeNuTh €  JOCTaTOYHOW  TOYHOCTHIO
MarHUTHBIE  CBOWCTBa  (epPpPOMArHUTHOTO
MaTepuaia 1o MOJTy4YEeHHOM JKpaHe
ocamutorpaga IKCIIEPUMEHTATHHON
3apucuMocTd B ot H (metne rucrepesuca): 1.
MHAYKIMIO HackllieHuss BS; 2. ocraTounyro
MarHUTHYIO UHAYKIUIO Br; 3. KO3pUUTHUBHYIO
cuty Hc; 4. wmakcumanbHOe — 3HaueHUE
MarHUTHOM MPOHUIIAEMOCTH Mmax; 5. 0OBEMHYIO
TUIOTHOCTD oTeph SHEPIrUU Ha

10

ITo
pU3HaKaM
JEISATCS
(beppoMarHuTHbIE
MaTepualIbl

KaKuMm

nepemMaraiuuuBanue w, JHx/m 3 .

| SDePPOMATHHTHEIE MATEPHAILL '

10

[TosHBIM KOMITJIEKT OLEHOYHBIX MAaTepHaJIOB MO AUCHUILINHE (MOAYI0) ((hOHA OIIEHOYHBIX
CPEACTB) XpaHHUTCA B AJIEKTPOHHOM BHJE Ha Kadenpe, yTBepikiaromei pabouyio HporpamMmy
JTUCHUILTMHBI (MOIyJis1), ¥ B LleHTpe MOHUTOpPHHTa U ayAUTa KauecTBa O0yUYeHUsI.

7.4.

MeToanuyeckKue

MaTepHuabl,

onpeaessilOIIEe  MPOUEAYPHI

pe3yJbTaTOB 00yUYeHHs 10 AUCHUIINHE (MOAYJII0)

OIICHUBAHUA

Tabauna 10 — TexHosiornyeckasi KApTa pedTHHrOBbIX 0AJJI0B 10 AUCHUIJIMHE (MOAYJII0)

Ne
n/n

KonTposmpyembie
MepOnpUsITUS

MaxkcuMajabHOe
KOJNYECTBO

KosmuectBo
MeponpusiTHii/

Cpox
NpeaoCcTaBJIeHUs
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‘ \ 0aJlIbI \ 0aJ1J10B
OcHoBHOI 0JI0K
1. | KomnokBuym 2/10 20
2. TeTpaap ¢ TeKIUIMHU 1/4 4
3. | KonTpouspHas paboTa 2/15 30
4. | Terpaap 1o NpakTUKE 1/6 6
Bcero 60
Byok GonycoB
5. | OrcyTcTBHE TPOMYCKOB 4
(JlekMii, IPaKTUYECKUX
3aHATHI)
6. | AktuBHas paboTa Ha 3aHATHIX 4
7. | CBOEBpEMEHHOE BBHITTOJTHEHUE 2
3alaHUI
Bcero 10
JlonmotHUTEIbHBINH 0JIOK
8. [ Oxzamen |
Hroro 100

Tadauua 11 — Cucrema mrpados (17151 0IHOT0 3aHATHS)

IToka3aresab basbl

Ono3panue (aBa u 6osee) -2
He roToB K mpakTH4eCKOMY 3aHSITUIO -2
Hapyuienne qucuuminHbl -2
[Tpomycku nekmuii 6e3 yBaKUTEIbHBIX MPUIHH -2
(32 OJIHY JICKIIHIO)

[Ipomycku mpakTHUECKUX 3aHATHI 0e3 -2
YBKUTEIBHBIX MPUYMH (32 OJTHO 3aHSTHE)

He cBoeBpeMEHHOE BBINIOJIHEHUE 3aJaHUs -2
Hapymenue TexHuKu 0€301aCHOCTH -1

ITpu nepecnave sK3aMeHa (3ayeTa) U3 peHTUHIOBOro Oajiia CTyJIeHTa BBIYMTAETCS:
- epBas nepecaaya — 5 6amios
- BTOpas nepecnava — 10 6amos

Tabdauna 12 — Ikana nepeBojga pedTHHIOBBIX 0AJJIOB B HTOTOBYK) OIIEHKY 3a CeMeCTp
N0 AUCHUIINHE (MOAYJII0)

CymmMa 6amioB Ornenka o 4-0ajIbHOM 1IKae
90-100 5 (oTIM4YHO)
85-89
75-84 4 (xopor1io)
70-74
65-69 3
60_64 (YZIOBIETBOPUTENBHO)
Huxe 60 2 (HeyI0BJIETBOPUTEIILHO)

[Ipu peanuzauuu JTUCHUIUIMHBI (MOAYJs]) B 3aBUCMMOCTH OT YPOBHSI HOJATOTOBIIEHHOCTH
oOy4aromuxcsi MOTYT OBbITh MCIIOJNB30BaHbl HHbIE ()OPMBI, METOJAbl KOHTPOJII M OLICHOYHbIE
CPEICTBA, UCXO/S U3 KOHKPETHON CUTYalUH.
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8. YYHEBHO-METOAUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHHUIIJIMHBI (MO YJIS)

8.1. OcHoBHas JuTEpaTypa

e "Kypc obuieii ¢puzuku. OcnoBsl pusuku. T. I. Mexanuka. DneKTpHu- 4eCTBO UMAarHEeTH3M.
Konebanus u BomHbl. BomHOBast onrtuka [ DneKTpoHHEIH pecypc]: Yueb. mocodue: st
By30B. / Kunrcen A. C., Jlokmmn I'. P., OnbxoB O. A.; [Tox pen. A.C. Kunrcena. - 2-¢ u3j.,
ucnp. - M. : ©USMATIIAUT, 2007." -
http://www.studentlibrary.ru/book/ISBN9785922107532.html

e Jlekuuu no maruetusmy [DnextpoHHslit pecype] / bopoBuk E. C., Epemenko B. B.,
Munsnep A. C. - 3-e u3z., nepepad. u gom. - M. : DUIMATIIAUT, 2005. -
http://www.studentlibrary.ru/book/ISBN5922105779.htm

e Marauromsrkue Marepuanbl| NEeKTPOHHBIN pecypc| : DHIUKIONEIUUYECKUM CII0Baphb-
cnpaBoynuk / Ctapoay6ues FO.H. - M. : Texnocdepa, 2011. -
http://www.studentlibrary.ru/book/ISBN9785948362595.html

o ®dusnueckue METObI UccienoBaHus: MaruutHele cBoiicTBa: Kypce nexiuit [ DnekTpoHHbII
pecypc] / Beenenckuii B.1O., Jlmees A.C. - M. : MUCuC, 2010. -
http://www.studentlibrary.ru/book/ISBN9785876233189.htm

e DiekTtporexHuueckuii cripapoyHuk: B 4 1. T. 1. OGmirie Bompocsl.
DNEeKTPOTEXHUYECKHE MaTepHalibl[ DIEKTPOHHBIN pecypc] / o oom1. pen. mpodeccopos
MDU B.I'. I'epacumosna u np. (ri1. pea. MI.H. Opnos) - 10-e uza., crep. - M. : U3naTensckuii
noM MOU, 2007. - http://www.studentlibrary.ru/book/ISBN9785383000823.html

8.2. lononHuTEIBHAS IUTEPATYPA

e  OcCHOBBI MaTepHaIOBeNeHUA[ DNEKTPOHHBIN pecypc] : yuebnuk / I'.I'. bonnapenko, T.A.
KabanoBa, B.B. Pribanko ; mox pexn. I'. I'. bonnapenko. - 2-e u3z. (31.). - M. : BUHOM,
2015. - (YueOHuUK Ju1sl BHICIIEH LIKOJIBI). -
http://www.studentlibrary.ru/book/ISBN9785996323777.htm

e Teopernueckas pusuka. T. VIII. DnekTpoanHaMuKa CIUIOMIHBIX CPeJl [ DIEKTPOHHBIH
pecypc]: Yueb. mocob.: s By3oB. / Jlangay JI. /., Jludmmn E.M. -4-e u3z., ctepeot. - M. :
OU3BMATIINT, 2005. - http://www.studentlibrary.ru/book/ISBN5922101234.html

e DddekThl mapanporecca B peppuMarHeTHKax u aHTUGEppoOMarHeTHKaX [ DIEKTPOHHBIH
pecypc] / benos K.I1. - M. : DU3MATIJIUT, 2001. -
http://www.studentlibrary.ru/book/ISBN592210148.html

8.3. UuTepHeT-pecypchl, HE0OX0AUMBbIE 1JI OCBOCHH S JUCHMILIMHBI (MOYJISA)

daexkTpoHHasi oubamoreunas cucrema IPRbooks
www.iprbookshop.ru

J1eKTpoHHO0-0ubIMoTeuHast cuctrema BOOK.ru
https://book.ru

JJeKTpOHHAs GUOIMOTeUHAsl cHcTeMa u3gaTeaberBa FOPAUT,
pasaea «JlereHgapHbie KHUTH»
www.biblio-online.ru, https://urait.ru/

JIeKTPOHHASL OMOJINOTEKA «ACTPAXaHCKHI rOCY1apCTBEHHbIN YHMBEPCUTET» COOCTBEHHOM
reiepanuu Ha miatgopme IbBC «dnekrpoHnbiii YutaabHbii 321 — budaunoTex»
https://biblio.asu.edu.ru

Yuémmnas 3anuce oopazosamenvroeo nopmana AI'Y

uieKTpOHHO-0u0noTeuHass  cucremMa  (3BC) 00O «Iloaurtexpecype» «KoHcyabTaHT



http://www.studentlibrary.ru/book/ISBN9785922107532.html
http://www.studentlibrary.ru/book/ISBN5922105779.htm
http://www.studentlibrary.ru/book/ISBN9785948362595.html
http://www.studentlibrary.ru/book/ISBN9785876233189.htm
http://www.studentlibrary.ru/book/ISBN9785383000823.html
http://www.studentlibrary.ru/book/ISBN9785996323777.htm
http://www.studentlibrary.ru/book/ISBN5922101234.html
http://www.studentlibrary.ru/book/ISBN592210148.html
http://www.iprbookshop.ru/
https://book.ru/
http://www.biblio-online.ru/
https://urait.ru/
https://biblio.asu.edu.ru/
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CTYJIEHTa)
MuoronpoduibHbIii 00pa3oBatenbHblil pecypc «KOHCYNbTaHT CTylIEHTa» SBIAETCS AJIEKTPOHHOU
OMOIMOTEYHON CHUCTEMOM, MPENOCTaBISAIONMEH nocTyn depe3 MHTepHET K ydeOHOW IuTepaTtype
U JIONIOJIHUTENBHBIM ~ MaTepuajgaM, NpUOOpEeTEHHBIM HAa  OCHOBaHMM MPSMBIX  JOTOBOPOB
¢ mpaBooOmanarensmu. Karanor cogepxur 6onee 15 000 HanMeHOBaHMI U3IaHUH.
www.studentlibrary.ru

Pezucmpayus ¢ komnviomepos AI'Y

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI (MOAYJIS)

JlekoHHbIE (MHTEPAKTHBHBIC) 3aHATUS TMPOXOIAAT B CIHEIHAIBLHO 00OPYIOBAHHBIX
ayJUTOPUAX TJABHOIO U JIAOOPATOPHOI'O KOPILYCOB, JMOO B JAPYIMX ayAUTOPHSX, OCHALIEHHBIX
HEOO0XOIUMBIM MYJIbTUMEAUUHBIM 000y IOBAHHUEM.

Jucuumninza o0ecrieyeHa HE00XO0AUMBIMU rpadu4ecKuMu WUTIOCTPALUSIMH,
Mpe3eHTalMsIMHA, (PparMeHTaMu (UIBMOB, KOMIUIEKTHI IIJIAKaTOB, HArMSAHBIX MOCOOMH U
J€MOHCTPALIMOHHBIX IPOrpaMM (IIPUIIOKEHBI B 3JIEKTPOHHOM BH/IE).

Pabouas mnporpamma aMcUMIUIMHBI (MOAYJSI) MNpPU HEOOXOAMMOCTH MOXKET OBITh
ajlanTHpoOBaHa s 00ydeHus (B TOM 4YMCJE C MPUMEHEHHEM TUCTAHIMOHHBIX 00pa3oBaTEIbHBIX
TEXHOJIOTUI) JIUL ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsl, MUHBAIUIOB. /{115t 3TOrO0 Tpedyercs
3asBJICHUE OOYYaIOIIMXCS, SBIAIOLUIMXCS JIMLIAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 37J0POBbS,
UHBAJIWJAM{, WJIM HX 3aKOHHBIX HPEICTaBUTENIEH M PEKOMEHJALUU IICUXO0JOr0-MEIUuKO-
nejaroruyeckod kommccuu. Jlis MHBaNMAOB cojep)kaHue paboued mporpamMmbl JAUCHUILUIMHBI
(MOZynsl) MOXET ONPENeNATbCd TAaKKE B COOTBETCTBUM C WHIUBUAYAIbHOW IPOrpaMMOM
peadbmHuTay HHBaIKAA (MIPU HATHYHHN).



http://www.studentlibrary.ru/

