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PABOYAS MPOT'PAMMA JUCHUITJIMHBI
®u3KKa MarHUTHBIX SIBICHUN
Hanpasaenue noaroroBku 11.03.04 DiieKTPOHUKA U HAHOJJIEKTPOHHUKA
DJNEKTPOHUKA U HAHODJIEKTPOHUKA
®opmMa MOArOTOBKH 0YHAS

kypc 4 cemectp 7

neknuu 30 yac.

NPaKTHYECKUE 3aHITHS HE MIPEyCMOTPEHbI
naboparopubie pabotet 30 wac.

B TOM YHCIIe ¢ Ucnoib30BanneM MAO Jek. - [lop. - [mab. 18 wuac.
BCET0 YaCOB ayAUTOPHON HATrpy3KH 60 wdac.

B TOM 4HMCJIE C Ucnoiab30BaHueM MAO 18 wdac.

camocrosTenbHas pabota 84  dac.

B TOM YHCJIE Ha MOJITOTOBKY K SK3aMEHY 27 wuac.

KOHTPOJIbHBIE PA0OTHI (KOJIMYECTBO) 2 IIT.
KypcoBas paboTa / KypcOBOM MPOEKT 7 ceMecTp
3a4yeT He IPeyCMOTpEeH

9K3aMeH [ CeMeCTp

Pabouas mporpamma cocTaBieHa B COOTBETCTBHHM C TpeOoBaHusAMH @DenepajbHOTO ToCyIapCTBEHHOTO
00pa3oBaTeIbHOrO CTaHAapTa Mo HampasiieHHI0 moArotoBkd 11.03.04 DiiekTpoHMKa M HAHOJJIEKTPOHHMKA,
YTBEPXKICHHOTO TpHKa3oM MunucrepcTBa obpazoBanus u Hayku P® or 19 centsops 2017 r. Ne 927 (c
W3MEHEHUSIMU U JOTIOJTHEHUSIMH).

PabGouass mporpamma  oOCyXJeHa Ha  3acelaHUH

JernapTaMenTa o0Lel U SKCIePUMEHTAIBHON (PU3UKH

mpotokon Ne 7 or« 3 » MapTa 2022 r.

N.o. nupexropa genapramenta K.x.H., gouieHT Kopoueniie B. B.
CocraBurenb (JIH): K.(.-m.H. JIaBbiienko A.B.




O0opoTHas cTopoHa TUTYJIbHOrO Jucta PITJI

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHMH Kadeapbl/IenapTraMeHTa;

[IpoTokoi oT « » 20 1. Ne

HupexTop nenaprameHTa

(moamucp) (1.0. damumms)

11. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefaHUH Kadeapbl/qenapTaMeHTa:

IIpotokoun oT « » 20 1. Ne

JlupekTop nenapTaMeHTa

(moamucs) (1.0. damunus)

I11. PaGouasi mporpaMma nmepecMoTpeHa Ha 3aceJaHNH Kadeapbl/AenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

Jupexrop nenapraMeHTa

(oammcp) (1.0. damumus)

1V. Pabouasi nporpaMma nepecMoTpeHa Ha 3acelaHuU Kadeapbl/ienapraMmeHTa;

[IpoTokoi oT « » 20 1. Ne

JupexTop nenaprameHTa

(moamuce) (1.0. ®amumnms)



HCJII/I H 3aJaY4 0OCBOCHUA JUCIHUIIIMHBI.

L[CJ'IB: HN3YyUCHUC MAIHUTHBIX MATCPHUAJIOB, UX IMOBCACHUA B COCTABC MaKpOO6’I)CKTOB

)41 HHU3KOPAa3MCPHBIX CHUCTCM IIpu IMepeMarin4nBaHuu, MCXaHHN3MOB

NnepeMariHn4nBaHrsA, OCHOBHBIX MOHSITUH HAHOMAarHeTU3ma.

3amaun:
- HM3yuenue mMarseTu3Ma TOHKHUX IUICHOK;
- YCcTaHOBJICHHE B3aUMOCBSI3U MEXKIY CTPYKTYpOH HaHOpa3MEpHBIX IUICHOK H
YaCTHUIl U UX MATHUTHBIMHA CBOMCTBAMU,
- O3HaKOMJICHHE CTYJICHTOB C MATHUTHBIMH CBOMCTBaMH HAHOCTPYKTYD;

- HSY‘{CHHC OKCIICPUMCHTAJIbHBIX MCTOAOB HN3MCPCHUA MAarHMTHBIX

XapaKTEePUCTUK U3yYaEMbIX OOBEKTOB;

JIs yCHemHOro M3y4eHus IUCHMIUIMHBI «DU3MKa MArHUTHBIX SIBICHUI» Yy
oOy4Jaronmxcst JOJDKHbI OBbITh  C(OPMHUPOBAHBI  CIEAYIONIME IPEABAPUTEIbHbBIC
KOMIIETCHIINHN:

- YK-1.2. Boibupaet coBpeMeHHbIE METOIbI HH(OOPMAITMOHHBIX TEXHOJIOTHI U
IporpaMMHBIE CpeCTBa IIOHUCKa, cOopa, 00pabOTKM, W TMepenayd HayyHOU
uH(bOpMAaIUK JJI PEIICHUS CTaHIaPTHBIX 3a/1a4

- YK-1.4. OcymectBisger pabotry ¢ HUHYOPMAIMOHHBIMH HCTOYHUKAMH,
HAyYHbIN TTOUCK U aHaJIU3 MHGOPMAIIUH JIJISl PEIICHUS MOCTABICHHBIX 3a/1a4

- OIIK-1.1. ®opmynupyer GpyHIaMEHTAIbHBIE 3aKOHBI MPUPOJIBI U OCHOBHBIE
bu3nUecKue 1 MaTeMaTHYECKUE 3aKOHBIL;

- OIIK-1.2. IIpuMensieT pu3nyecKue 3aKOHbI U MaTEeMaTUYECKUE METOAbI s
pelIeHus 3a71a4 TEOPETUYECKOTO U MPUKIIATHOTO XapaKTepa;

- OIIK-2.3. IIpuMeHs€T OCHOBHBIE METOABl W CPEACTBA NPOBEACHUS
AKCIIEPUMEHTAIIBHBIX UCCIEAOBAHUIN U N3MEPECHUM.

B pesynbrare uzydeHusi JaHHOW AUCIUIUIMHBI Y 00y4aromuxcst GopMupyroTcs
cienytomnme npodeccuoHaaIbHbIe KOMIETEHITHH:

Twum 3amau Kox 1 HammenoBsanune
o Kon n HamMeHoBaHMe
npodeccuoHaIbHON
WHJIMKATOPA TOCTHKEHUS
KOMIIETEHIIUHN
KOMIIETEHIINU
(pe3yabTaT OCBOCHHUS)
HayuHo- [1K-1 [1IK-1.1. Ucnions3yer
HCCIeI0BATCIbCKUI CnocoGeH CTpouTh METOJWKH MOCTPOECHUS
pocTenme bU3UYECKUX U
dbuznyeckue u MaTeMaTHYECKUX
MaTEMaTUYECKUE MOJEIN | MOJEJIEH YCTPOUCTB U
pUOOPOB, CXEM, YCTAaHOBOK 3JICKTPOHUKHU




YCTPOMCTB U YCTAHOBOK | U HAHOZJIEKTPOHUKHU
AIEKTPOHUKHU U
HaHORJIEKTPOHUKH
pa3IMYHOro
(YHKIHOHATIBHOTO
Ha3HAYECHHUS, a TAKKE
UCIIOJIb30BAaTh
CTaHJIapPTHBIE
IIPOrpaMMHBIE CPEICTBA
UX KOMITBIOTEPHOTO

MOJEIUPOBAHUS
Koa u HanmeHnoBanue
HanmeHoBaHMe noKa3aTess OLCHUBAHMS
WHIUKATOPA TOCTHXKEHUS
(pe3ynbpTaTa OOy4eHHUs MO JUCITUTIIMHE)
KOMIETEHIIUU
3HaeT METOJUKH MMOCTPOCHUS PUINYECKHUX U
[1K-1.1. Ucnonb3yeT MAaTEMATUYECKUX MOJEJIEH YCTPOMCTB U YCTAHOBOK
METOJIMKH [OCTPOCHUS AJIEKTPOHUKHU U HAHODJICKTPOHUKHU
bu3nUecKux u YmMeet cTpouth pusndeckrue U MaTeMaTUYECKUe
MaTEMaTUYECKUX MOJEIEN MOJIEJIN y3JI0B, OJIOKOB, YCTPOMCTB, YCTAHOBOK
YCTPOMCTB U YCTaHOBOK AIEKTPOHUKHU M HAHORJIEKTPOHUKH
AJIEKTPOHUKH U Bnaneet HaBbIkamMu TOCTpOeHUs GU3UUECKUX U
HAHODJICKTPOHUKU MAaTEMATUYECKUX MOJEJIEH YCTPOMCTB U YCTAHOBOK
AJIEKTPOHUKHU U HAHODJICKTPOHUKHU

2. Tpyno€MKOCTh TUCIUTUIMHBI U BUJOB YUEOHBIX 3aHITUHN MO AUCIUTLIINHE

OO6mass TpyTO0eMKOCTh JUCHUIUIMHBI COCTaBiisgeT 4 3aduéTHble eauHUIbl 144
aKaJeMHYECKHX Yaca).
(1 3aueTHas equHUIIA COOTBETCTBYET 36 aKaJIeMHUUYECKUM YacaMm)

Bumamu y4yeOHBIX 3aHATHM W pabOThl 00ydYaromerocs Mo JUCHUTIIIUHE
SIBJISTFOTCSL:

O603HaueHNe Bunas! yueOHBIX 3aHATHI 1 pabOTH 00ydaronerocs
Jlex Jlekuu
JIab JlaGopatopHsle pabOTHI
CP CamocTosaTenpHas padoTa 00ydalomerocs: B IepruoJi TCOPETHIECKOT0 00yIeHHUS
KoHTpost CamocrosTenbHas paboTa 00ydaromerocs u KOHTaKTHas paboTta oOyuaromerocs ¢
IpernoiaBaTesieM B IepUO NPOMEXKYTOUHO# aTTecTaluu

CrpyKTypa JUCUHUILIHBIL:

dopma 00ydyeHHst — OuHasl.




KonnuecTBO 4acoB mo BuaaM
YUIEOHBIX 3aHATHN U paOOTHI
= obyuaromierocs Dopmbl
HaumenoBanue paznena 3 .
Ne g B MPOMEKYTOUHOMN
JTUCIUILINHBI 3 g
@) b e o ~ | & aTTecTaluu
S = | B O E
Qo
N4
1 Pazgen |. Maraetnsm 15 i [IP-2, TIP-6, TTP-9
TOHKHX IIJICHOK 30
Pasgen Il. MarautHsie ! 57 27
2 ' 15 - I1P-2, ITP-6, ITP-9
HAHOCTPYKTYPHI
Hroro: 30 30 - 57 27-

I.  CTPYKTYPA U COAEP)KAHUE TEOPETHYECKOM YACTH
KYPCA (30 YAC.)

Paznen 1. MarsHeTusm TOHKHUX 1JIeHOK (15 gac)

Tema 1. /Ina-, napa- u peppomarseruxu (5 yac)

JuamarnetusMm. Ilapamarnernsm. Kraccuueckas Teopusi napamarHeTusma.
KBanToBas Teopus mnapamarHetusma. PeppoMarHeTusMm. TeopHst MOJIEKYJISIPHOTO
noJisi. OOMeHHOe B3auMoieicTBUE. 30HHAsA Teopusi (peppoMarHeTu3ma.

Tema 2. MarHuTHbIe AaHU30TPONUH (5 yac)

MarnutokpucTasindeckas aAHU30TPOIH. Pa3zmarunumnBaromee ToJIE.
Anmzotrponust  ¢opmbl.  Marautoynpyras — aHuszorporus.  [loBepxHOCTHas
anmsorponusa. HaBeneHHbIe aHU30TPOITHH.

Tema 3. [loMeHHBIEC CTPYKTYPBI B TOHKHX IIEHKAX (5 4ac)

[Ipupoma oOpa3oBanus JOMEHOB. Bwuasl pgomeHHbIX rpanuil. I[llupuHa
JIOMEHHBIX CTEHOK. Pa3Mep pomeHOB. 3ambIKaromiue JOMEHBL. JlaOMpUHTHBIC
JIOMEHHbBIE CTPYKTYpbl. KupajibHbIC IOMEHHBIE TPAHUIIBI.

Pa3nen 2. MarHuTHble HAHOCTPYKTYPHI (15 4ac)
Tema 4. JlunamMuka HamaranueHnocrtu (8 gac)

JIBr>keHuMe JOMEHHBIX TpaHul. [lepexntoueHre MarHUTHBIX HAHOYACTHL.
[Ipeneccuss HamarnmueHHoctd. Mogens CroHepa-Bonbdapra. TemmnepaTypHbie
¢bnykryaruu. MarHutHOe 3aTyXaHHe.

Tema S. CBoiicTBa MATHUTHBIX HAHOCTPYKTYP (7 4ac)

Hanotoukn. HanompoBomoku. Hanoctonbuku. AnTuTOukn. MaccuBsl U3
MAarHuTHbBIX ~ HAHOCTPYKTyp. IIpomeccsl nmepeMarHMYMBaHHWS  HAHOCTPYKTYD.
JIoMeHHBIE CTPYKTyphl W JOMEHHbIE TIpaHuLbl. [lepCreKTUBBI NPUMEHEHUS B
MarHUTHOM MaMSATH.



II. CTPYKTYPA MU COJEPXAHHUE IPAKTUYECKOH YACTH
KYPCA 1 CAMOCTOSATEJIbBHOMN PABOTHI

JlabopatopHusie padoTtsi (30 yac.)

JlaGopaTopnasi padora 1. VI3mMepeHne MArHUTHOW AHM30TPONUM TOHKHUX
IJIEHOK Ha BHOpoMaruuTomerpe (6 4ac.)

B nanHol pabGoTe CTyIeHTh OCBaWBalOT pabOTy Ha BUOPOMArHUTOMETpE,
ydarcsi HakJeuBaTh o0Opaslbl Ha Jep)Karelb, CHUMATh TMETIM MarHUTHOTO
TUCTepe3uca MOJ| pa3HbIMU a3UMYyTaJbHBIMU YIJaMU K HAmpaBJICHUI0 MArHUTHOTO
MOJsl, PACCUUTHIBATh MArHUTHYIO aHU30TPONHUIO IO TMETJIAM MAarHUTHOTO
TUCTEpe3uca.

JlabopaTtopnasi pabdora 2. U3mMepeHMe MarHMTHBIX CBOWCTB MacCHBOB

HAHOOObHEKTOB HAa BUOpoMaruuTomerpe (4 gac.)

B nmanHoit paboTe CTyIEHTHI U3MEPSIOT MOJSPHBIE TUAarpaMMbl MacCHBOB
HAHOYACTHUII, YTOOBI 10 HUM ONPEJETUTh MEXAHU3M UX NepeMarHuIBaHU.

Jladoparopnasi pabora 3. HcciaegoBaHume OJTHOPOJHOCTH MATHMTHBIX
CBOICTB TOHKHX IUIeHOK (6 yac.)

B nanHo#t paboTe CTyACHTHI U3MEPSIIOT KapTy pacHpeaesIeHUs] KOIPIUTUBHOMN
CHJIBI IO TOBEPXHOCTU TOHKOW MarHMTHOM IJIEHKH ¢ nmoMoubio Kepp-marauromerpa
U JICJIalOT BBIBOJIBI 00 OJTHOPOJHOCTH MarHUTHBIX CBOMCTB 00pasiia.

JlaGopaTopHas padora 4. UcciienoBanne MArHUTHBIX CBOMCTB MaCcCHMBOB
HAHO000beKTOB HAa MaruuToMerpe Keppa (4 uac.)

B nanHolt paboTe CTYyJIEHTHI HCCIEAYIOT JIOKaJIbHbIE MAarHUTHBIE CBOMCTBA
MacCHBOB HaHOOOBEKTOB. OCOOEHHOCTh JTaHHOM pabOThI 3aKIIOYAETCS B TOM, YTO
CTYJCHTBI B HEM MOTYT MOHSTh Pa3HUIY UHTETPAIbHBIX METOJIOB U3MEPEHUS (TaKUX
KaK BUOPOMarHUTOMETP) U JIOKAJIbHBIX METOJIOB (Takux Kak Kepp-mMaruuromerp).

JlabopaTtopnass pabGora S. WM3mepeHue OJHepruM B3auUMOJAeCTBHS
J3sutommHcKoro-Mopust ¢ nomoinbio Kepp-mukpockona (6 uac.)

B nannoli paGore cCTyAeHTH OcBamBalOT paboTy Ha Kepp-Mukpockore.
CtyaeHTsl ydarcsi pErucTpUpOBaTH MArHUTHYIO CTPYKTypy OOpasloB mpu
Pa3JIMUHBIX MAarHUTHBIX TIOJISIX, HW3MEPSIOT TMETJIM MAarHUTHOTO THUCTepe3uca,
aHAJTM3UPYIOT CKOPOCTh CMEIICHUS JOMEHHBIX TPaHUIl B PA3JIUYHBIX BHEIIHUX
MarHUTHBIX TOJISIX.

JlaGopaTtopnass padora 6. HN3MepeHHe NepPUOAUYHOCTH JIAOMPHHTHOI
JTOMEHHOI CTPYKTYPHI ¢ nomoumbio Kepp-mukpockona (4 4ac.)

B nannHOil paboTe CTyAEHTHI M3MEPSIOT MAarHUTHYIO CTPYKTYpy OOpaslioB B
pa3MarHUYEeHHOM COCTOSIHUH. [IeproauYHOCTh JIAOMPUHTHOM JTOMEHHON CTPYKTYPHI



OTPEAETSCTCS C MOMOIIBI0 CTATUCTUYECKOTo aHalu3a Npoduiell HaMarHH4eHHOCTH
U C IOMOIIBI0 paduueckoro ananuza Oypee.

3agaHus A9 caMocTosiTeIbHOI padoTsl (57 yac.)

Tpebosanus: Tlocme xkaxaol aboOpaTopHOM PpabOTBI  OOYYAIOIIEMYCS
HEOOXOaMMO  00paboTaTh  MOMYy4YEHHBIE  Pe3yNbTaThl, MOCTPOUTH TpaduKu
3aBUCUMOCTEH W3MEpPSEMBbIX BEIHYWH, pPACCUATATh TpeOyeMble BEIHUYMHBI H
IOCTPOUTh pacCUMTaHHbIE TpadUKHU, OOBACHUTH WX TOBCACHUEC W CHENaTh
NPaBUJIBHBIC BHIBO/IBI.

3axaHus K J1adopaTOpHBLIM padoTam

JlaGoparopHass padora Nel. U3mepeHre MATHUTHOM AHU30TPONUU TOHKHUX
JIeHOK Ha BuOpomaruuTometpe (10 gac.)

[TocTpoiiTe meTIM MAarHUTHOTO THCTEpe3nca MJisi Cepuu 0o0pasloB IpH
OpPUEHTAllMM MAarHUTHOTO TOJISI B IUIOCKOCTH W NEPHEHAUKYISPHO IUIOCKOCTH
oOpasuoB. [IpousBenute BhiuuTaHKEe (POHOBOTO CUTHANIA OT MOJJIOKKH U JIeprKaTels
oOpasnia. BbIpoBHSIHTE METIM MAarHUTHOIO THUCTEpPE3Uca MO YPOBHIO HACHIIICHUS
MAarHUTHOIO CUTHaJIA. [locTpoliTe KpUBbIE HAMAarHUYMBAHUS U3 METEIb MATHUTHOTO
TUCTEPE3HCa, COOTBETCTBYIOIIMX HAMAarHMYMBAHUIO  BIOJb  TPYAHOW  OCH.
ANnpoKCUMUpYHTE AKCTIIEPUMEHTAJIbHbBIC KpPUBBIC HaMarHUYMBaHUS
AaHATUTUYECKUMU (QYHKIUSIMH W HAWAWTE IUIOMIaIb MEXIY SKCIEPUMEHTAIBHON
KPUBOM HaMarHW4YMBAHUS M OCbIO MAarHMTHOIO MOMEHTa. Paccuwmraiite mosne u
IHEPTHUI0, HEOOXOUMYIO JUIsl HAMAarHMYMBaHUsl 00pasiia B JaHHOM HampaBJICHUU TIPU
M3BECTHOM HAMarHMYEHHOCTH HAaCBILIEHHUS. PaccuuTanTe SHEPIUI0 MAarHUTHOU
AHU30TPOIMUHU.

JlaGoparopnasi padora Ne2. U3MepeHrMe MATHUTHBIX CBOWCTB MAaCCHBOB
HAHO00bEKTOB Ha BUOpomaruuTomerpe (10 gac.)

[TocTpoiiTe MmeTaM MarHUTHOTO THUCTepe3uca st oOpasiia, Bpaias ero Io
azuMyTaibHOMY HampasieHuto oT 0 mo 180° ¢ marom B 10 rpamycos. IlocTpoiite
3aBUCUMOCTHU KO3PLUTUBHOU CHUJIBI 51 HOPMHPOBAHHOU OCTaTOYHOU
HAMAarHUYEHHOCTH OT HAMNpPAaBJICHUSI MPUII0XKEHUsT MarHuTHoro mossi. CpaBHUTE
MOJYYEHHBIC 3aBUCUMOCTH C TEOPETUYECKUMH M CJIIEJIalTe COOTBETCTBYIOIIUE
BBIBOJIbI O MEXAHU3ME NMEPEMArHUYNBAHUS B UCCIIETyEMOU CUCTEME.

JlabopaTopnasi padora Ne3. HcciienoBaHue OJHOPOJAHOCTH MATHMTHBIX
CBOICTB TOHKHX IieHoK (10 uac.)



OO6paboTaiiTe M3MEpEHHbIE NETJIM MarHUTHOTO THUCTEpe3uca C MOMOIIbIO
CrenHaIbHOU nporpaMmmel. [loctpoiTe KapTy pacupencneHuss KOIPLUUTHUBHOM CHUIIbI
no ruiom@aan obpasua. [lpoaHamm3upyidTe pPaBHOMEPHOCTH  pacHpeneseHus
KODPLIMTUBHOM CHIIbI, KaKue ydacTKu Haumbomee aedexTHbie u mouemy? Cremaiite
BBIBO/IBI.

JlabopaTtopnass padora Ne4. MHcciaenoBanme MArHUTHBIX CBOWCTB
MacCHBOB HAHO00beKTOB Ha MaruuTomerpe Keppa (7 gac.)

[TocTpoiiTe meTau MarHUTHOTO THUCTepe3uca st oOpaslia, Bpailas ero Io
azuMyTaibHOMYy HampasiaeHuto ot 0 mo 180° ¢ marom B 10 rpamycos. Iloctpoiite
3aBUCUMOCTH KOJPLUUTUBHON CUJIBI 51 HOPMHUPOBAaHHOU OCTaTOYHOU
HAMarHM4eHHOCTH OT HANpaBJICHUs MPUIOKEHUs MarHuTHoro mnojs. CpaBHHTE
MOJIyYEHHBIC 3aBUCHUMOCTH C TEOPETHUYECKUMH M CHAEIANTE COOTBETCTBYIOIIHE
BBIBOJBI O MEXaHW3ME IE€peMarHMYMBaHus B Hcciienyemonr cucreme. CpaBHHTE
NOJlyYEHHBIE JIaHHBIE C pe3ylbTaTaMu JabopaTopHoi padboTel Ne2. OObscHUTE
OTIIMYME pe3yJbTaToB. ChenaiTe COOTBETCTBYIOLIUE BBIBOIBI

JlabopaTopnass pabdora NeS. MWM3mepeHue 3Hepruv B3aUMOJAEHCTBHUSA
J3sitommHcKoro-Mopusi ¢ momoinbio Kepp-mukpockona (10 gac.)

[TocTpoiiTe KpuBBIE 3aBUCUMOCTH CKOPOCTH JBW)KEHUS JIEBOW W TNPABOM
JOMEHHBIX T'PAaHMI] OT BEJIUYMHBI IPOJOJIBHOTO MarHuTHoro nosis. IIpomsseaure
(UTHUHT TOJYYEHHBIX 3aBUCHUMOCTEH € TMOMOIIBIO CIEUUAIBHON MPOrpaMMbl.
Onpenenure MUHUMAJIBHYIO JUCIEPCHIO MTOCIE pacueTa Kak MUHUMYM 20 uTeparuii.
Onpenenure 1ose B3aMMOIEHCTBHS JI3AI0MMHCKOrO-Mopusi U CpaBHUTE €ro ¢
MOJIEM, TIPU KOTOPOM HAOJIOJAETCs MUHUMAIbHOE 3HAYEHUE CKOPOCTH HA KPUBBIX.
OObsicHUTEe, TMOYEMYy OHHM  COBIAJAOT WIM  OTJAuWyaroTcs.  Paccuuraiite
ACUMMETPUYHOCTh KpPHBBIX, HCIIOJNb3ys ONPENEIEHHOE TI0JIe B3aUMOJECHCTBUSA
J3smommuckoro-Mopus. [Ipoananu3upyinre pe3ynprar.

JlaGopaTtopnasi padora Ne6. M3mepeHne nepuOAUYHOCTH JAOMPHHTHOI
JIOMEHHO# CTPYKTYphbI ¢ nomombio Kepp-mukpockona (10 yac.)

N3meppre 20-30 mpodusieii naMeHeHnss HaMarHHIEHHOCTH, OPUEHTHUPOBAHHBIX
NEePHEeHANKYJISIPHO JIMHUKA JOMEHHBIX TpaHull. i3mMepbTe pazmMep JOMEHOB U
NEPUOIMYHOCTD C MOMOIIBIO YCPEIHEHUS OJTyYeHHBIX JaHHbIX. OLIEHUTE OIINOKY.
[IpoBeaute @ypbe npeodpa3oBaHUE MATHUTHOM CTPYKTYPBI U ONIPEACIIUTE €€
NEPUOANYHOCTD 10 U300pakeHnt0 Pypre-o0pa3a MarHUTHOU CTPYKTypbl. CpaBHUTE
JaHHbIE, MTOJTYYCHHBIE ABYMS pa3HbIMU criocobamu. PaccumnTaiite sHEpruto
B3aUMOJEUCTBUA [3sI0IMHCKOr0-MOpHs, UCITONB3YIO CIELUUAIBHYIO IPOrPaMMy U
3Has MarHUTHBIE MMapamMeTpbl 0Opasia. [loBTopuTe Bce MyHKTHI U1 ABYX APYTUX
oOpa31oB. [Ipoananu3upyiTe MoyuyeHHbIC PE3yIbTAThI U CACIaNTe BHIBOIBI.

I1l. YYEBHO-METO/IMYECKOE OBECIIEUEHUE CAMOCTOSTEJBHOM
8



PABOTbBI OBYYAIOHIUXCA

VY4eOHO-MeToInYECKOE oOecrieyeHue CaMOCTOSATENIbHON paboThI
oOyJaromuxcs Mo IUCHUIUIMHE BKIIIOYAET B CEOs:

- MIaH-TpauK BHIIOTHEHHUS] CAMOCTOSITEbHOM pabOThl MO AMCIUILIMHE, B
TOM YHCJIe IPUMEPHBIE HOPMbI BPEMEHHU Ha BBITIOJHEHHUE 110 KKIOMY 33/1aHUIO;

- TpeboBaHMS K TMPEACTaBICHHI0O W  OGOPMIICHUIO  PE3yJIbTaTOB
CaMOCTOSITEIIbHOW pabOTHI;

- KPUTEPHUH OLICHKH BBITIOJHEHUS! CAMOCTOSTEILHON PaOOTHI.

Iinan-rpadguk BHINOJHEHHSI CAMOCTOSITE/IbHOI PadoThl 0 TUCHHUIINHE

Ne Jara/cpoxku Bua camocrositenbHoit | IlpumepHbie ®opma KOHTPOJIA
n/n BbIIOJTHEHH S padoThI HOPMBI
BpeMeHHU Ha
BBINOJIHEHN €
1 | 1 Huenens JlaGopartopHnas padora 1, | 10 gac. ITP-6 (mabopaTopHas
cemecTpa MOJIrOTOBKA OTYETA, pabora)
paboTa HaJl KypcoBOM
paboTtoi
2 | 2-3 Henenu JlaGopaTtophnas pabora 2, | 10 yac ITP-6 (;1aGoparopnast
cemecTpa MOJITOTOBKA oTyeTa, paboTa)
pabota Hajg KypcOBOH
paboTtoit
3 | 4-5 nenenu JlaGopatopueie pabota | 10 gac. ITP-6 (;1aGoparopnast
cemecTpa 3, HOJArOoTOBKa OTYETa, paboTa)
paboTta Hajg KypcoBOH
paboTtoit
4 | 6-8 Henenu ITonroroska K | 8 yac. I1P-2 (KoHTpONBHAS
cemecTpa KOHTPOJIbHOM pabore pabora)
Nel
5 | 9-10 menenu JlaGopatopHas pabota 4, | 7 Jac. I1P-6 (;mabopartopHast
cemecTpa MOATOTOBKA OTYeTa, paboTa)
pabota Hajg KypcoBOM
paboToit
6 | 11-12 nenenn JlaboparopHas pabora 5, | 10 gac. I1P-6 (;mabopartopHast
cemecTpa MOATOTOBKA OTYeTa, paboTa)
pabota Hajg KypcoBOM
pabotoit
7 | 13-14 mepemu JlaboparopHuas padora 6, | 10 gac I1P-6 (JrabopaTopHas
cemecTpa MOJrOTOBKA oTYeTa, paborta)
pabota HaJ KypcoBoOi
paboToit
8 | 15-16 Henenn IToxroroska K | 8 gac. I1P-2 (KoHTpOIBHAS
ceMecTpa KOHTPOJILHOM  pabote paborta)
No2
9 | 17-18 nenenn Odopmnenne kypcosoit | 11 yac. ITP-9 (kypcoBoii mpoeKT)
cemecTpa paboThI




| Uroro: | 98 uac.

PexoMeHAaUM 110 CAMOCTOSITEILHOM padoTe CTYAEHTOB

lInanuposanue u opeanuzayus 6pemeHu, OmMBeOeHHO20 HA BbINOJIHEHUE
3A0aHULL CAMOCMOAMENbHOU pabombi.

N3yuuB rpaduk BHIMOTHEHUS] CAMOCTOSTENBHBIX padoT, CIEAYET MPABUIBHO €&
OpraHu30BaTh. PEKOMEHIyeTCsi M3yUHTh CTPYKTYpPY KaXJOro 3aJaHus, OOpaTUTh
BHUMaHHE Ha TpaduK BBIMOJHEHUS pabOT, OTYETHOCTh MO KaXIAOMY 3aJaHUIO
MPEIOCTABIISACTCS B MOCIEIHIOI HENETIo coriacHo rpaguky. OOpaTuTh BHUMAaHHE,
YTO UTOTM CAMOCTOSITEIbHOM padOThI BIUSIOT HA OKOHYATEJIbHYIO OLEHKY 10 UTOTaM
OCBOCHHSI YUYEOHOW JUCUUIIIMHBI.

['maBHOE B mepuoj1 00yUeHUs CBOEH CIEUaIbHOCTH - 3TO HAYYUTHCS METOJaM
CaMOCTOATEIIBHOTO YMCTBEHHOI'O TPYJla, CO3HATEIbHO pPa3BUBATh CBOM TBOPYECKHE
CIIOCOOHOCTH M OBJIAJI€BaTh HaBbIKAMU TBOPUYECKOW paboThl. [ 3TOr0 HE0OX0AMMO
CTPOTO CO0JII01aTh AUCHUILIMHY yueObl U IOBECHMUS.

Kaxnomy CTyneHTy clieqyeT COCTaBJSATh €KEHENEIbHbIM W CEMECTPOBBIN
IJIaHbl paOOThI, a TAaKXKe TUIAH Ha KaxIbld padounii nenb. C Bedyepa Bcerga HaJo
pacnpenensaTe paboTy Ha 3aBTpa. B KoHIlE Ka)Xa0ro JHS 1EIeco00pa3Ho MOABOIUTH
UTOT paboOThHI: TIIATEIHHO MPOBEPUTH, BCE JHM BHIMIOJHEHO [0 HAMEUEHHOMY IUIaHYy,
He OBUIO JM KaKuUX-TUOO OTCTYIUICHWH, a €Clii ObUIM, M0 KaKOW MIPHUYHUHE 3TO
nponsomio.  HyXHO  OCyHIeCTBISIT ~ CaMOKOHTPOJb,  KOTOPBIM  SIBISETCS
HEOOXOJUMBIM  YCIOBHEM  ycmemHodl  yueObl. Ecim  yrto-TO  ocrtanoch
HEBBINIOJIHEHHBIM, HEOOXOJIMMO M3bICKATh BpEMsl JJisl 3aBEpPILICHUS STOM YacTH
paboThl, HE yMeHbIIasi 00beMa HEeJEIbHOTO MJIaHa.

Paboma ¢ numepamypoii.

[Ipu BeIMOSHEHWM psga 3adaHui TpeOyeTcs paboTaTh C JIMTEPATYPOIl.
PexkoMeHnayeTcsi MCMONb30BaTh Pa3iMyHble BO3MOXKHOCTH pabOThI C JIMTEPATypOM:
¢dounael HayuyHou OubOmmoreku JIBO®Y (http://www.dvfu.ru/library/) u napyrux
BEIYLIMX BY30B CTpaHbl, a TakKXe JOCTYIHBIX JUIsI HCIIOJb30BaHUS HAYYHO-
OMOJIMOTEUHBIX CUCTEM.

Paboma c xoncnexmom nexyuti

B koHcnekTe Jekuuii HEOOXOOUMO KpaTKO, CXEMAaTH4YHO, MOCIEOBATEIbHO
(UKCUPOBATH OCHOBHBIE IOJIOXKEHUS, BBIBOJABI, (POPMYIMPOBKH, OOOOIIEHUS;
MIOMEYaTh BaXKHBIE MBICJIH, BBIICIISThH KIIFOUEBBIE CI0BA, TEPMUHBI. HyKHO TpOBEPATH
TEPMUHBI, TOHATUS C TOMOIIBIO SHUUKIONEANM, CJIOBapeil, CHPaBOYHUKOB C
BBITTMCHIBAHUEM TOJIKOBAaHUU B TeTpaab. OO03HAUNUTH BOMPOCHI, TEPMUHBI, MaTEpPHAI,
KOTOPBIM BBI3bIBAET TPYJAHOCTH, IIOMETUTh M TIONBITATbCSI HAWUTH OTBET B
pekoMeHryemoil nuteparype. Eciam camocTosiTeIbHO HE yaaercs pa3o0parbesl B

Marepuaie, HeoOXoauMo c(hOpMyIHpPOBaTh BONPOC W 33JaTh IPENOIABATEIIO Ha
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KOHCYJIbTAIIMK WM MTPAKTUYECKUX paboTax.

MeToauuyeckue PpeKOMEHJAIMM 1O  BBINOJHEHUIO 3aJaHUil IS
CaMOCTOSITE/IbHOM PadoThl U KPUTEPUHU OLEHKH.

PaGoTa Ha 1a6opaTOpHBIMH padoTaMu

[lepen naGopaTtopHOil paOOTON CTYAEHT MOJDKEH CaMOCTOSITEIBHO H3YUHTh
METOJMYECKHE YKa3aHUS IO €€ BBIIOJHEHUIO, O3HAKOMUTBCS C COJAEpKaHUEM
paboThl, MpOYMUTATh HEOOXOAMMYIO YYEeOHYI0 JHTEeparypy [Jsi MOHUMAHHUS
bu3MUecKuX MpoIEeCcCOB, U3ydyaeMbIx B JabopaTopHoit padote. Ilocne ycnemHoro
BBITIOJTHEHHUSI JTAOOPATOPHOU pabOThI CTYACHT CaMOCTOSATEIBHO MUIIET 00padaThIBaeT
MOJIyYCHHBIC JAaHHBIC W TMHUIIET OTYET MO JabopaTopHoil padoTe. B meTommueckux
yKa3aHUSAX TI0 BBITOJHCHHUIO J1a0OpaTOPHBIX paboOT TMocie Kakaod 1abopaTopHOM
paboThl CIEAYIOT KOHTPOJbHBIE Bompockl. Ha HHMX HEOOXOAUMO TOJATOTOBHUTH
otBeThl. Kpome TOro, He0oOX0AMMO HMMETh 0a30BbIe 3HAHUS IO M3y4aeMOU TeMe.
TonbKO MOCe TEOPETUYECKON MOATOTOBKM M HAIMCAHUS OTYETa MOXKHO MPOOOBAThH
caath otyeT. Craya oryera MPOBOJIUTCA BO BPEMs MPAKTUUYECKUX 3aHIATHM, KOTIa
CTYJIEHTBI HE pa0OTaIOT 3a JIA0OPATOPHBIMH YCTAHOBKAMH.

Cmpyxkmypa omuema no 1abopamopHot pabome

OT4eTsl 0 TaOOPATOPHEIM pabOTaM MPEACTABISIOTCS B SJIEKTPOHHOU (hopme,
IIOJITOTOBJICHHBIC KaK TEKCTOBBIE IOKYMEHTHI B peaakTope MSWord.

OTtyeT o pabore NOKEH OBITH 000OIAIOIINM JOKYMEHTOM, BKIIIOYATh BCIO
UH(OPMAIUIO IO BBINOJIHEHUIO 3aJlaHUN, B TOM YHUCJE, MOCTPOCHHBIE JHUarpamMMbl,
TaOJNUIIBI, TPUIOKEHUS, CIHUCOK JIUTEpaTypbl W (WJIM) pacyeThl, COMPOBOXKIAs
HEOOXOJMMMBIMHA TIOSICHEHUSIMA M WJUTFOCTPAIMSIMU B BHJIE CXEM, dKpPaHHBIX (GopM
(«CKpUHIIOTOBY) U T. .

CTpyKTypHO OTYeT IO JIabOpaTOpHOW paboTe, KaKk TEKCTOBBIA JOKYMEHT,
KOMIUJIEKTYETCA MO CICAYIOUIEH CXEME:

V' Tumyneneiti aucm— o0s3amenvHas KOMIIOHEHTA OTYETa, IIE€pBas
CTpaHHUIIa OTYeTa, MO MPHUHATOM I J1abopaTOpHBIX padoT dopme
(TUTYJBHBIM JIUCT OTYETA JOJDKEH pa3Melatbest B obmieM Qaitne, rae
MIPEICTABIICH TEKCT OTYETA);

v’ Ucxoomnvie Oannble K 6bINOJIHEHUI0 3a0anuli— 00s3aTelIbHass KOMIIOHEHTa
oTYeTa, C HOBOU CTPaHUIIBI, COACPKAT YKa3aHUE BapUAHTA, TEMBI U T.1.);

v Ocnosnas uacmo— Marepuaibl BBITIOJHEHHUS 3aaHuii, pa3OoruBaeTCs 0
pyOpuKaM, COOTBETCTBYIOIIUX 3aJaHUsIM PAOOTHI, C HEpapXUUYECKOMN
CTPYKTYPOM: pa3ieibl — MOAPA3AeIbl — MyHKTHI — MOAMYHKTHI U T. 1.

PexomenmyeTcs B OCHOBHOM YacTH OTYETa 3aroJIOBKU pyOpuk (TompyOpuk)
naBaTh HMCXOoAS W3 (OPMYJIMPOBOK  3adaHui, B (QopMe OTIIarojbHbIX
CYIIIECTBUTEIILHBIX;
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v' Bbi600bl— 00s3areNbHas KOMIIOHEHTa OTYETa, COAEPKUT 000OILAIOIINE
BBIBOJIBI TI0 paboTe (KakWe 3a/Jadd PeIIeHbI, OI[EHKa Pe3yJIbTaTOB, YTO
OCBOEHO IPU BBINIOJIHEHUU PabOTHI);

v Cnucox numepamypel— 00s3aTelbHas KOMIIOHEHTa OTYeTa, C HOBOM
CTPAHMIIbI, COJEPKUT CHUCOK HCTOYHHKOB, HCIOIb30BAHHBIX IIPH
BBITIOJIHEHUU PaOOThI, BKJIIOYAs DJIEKTPOHHBIE HCTOYHHUKHU (CIHCOK
HYMEpOBAaHHbIA, B  COOTBETCTBUM C  MpPaBWIAMH  OINHCAHUS
oubnmorpadun);

v’ Ilpunosicenus— HeobOs3aTeNbHass KOMIIOHEHTa OTY€Ta, C HOBOM
CTPAHMIIBI, COACPKUT JTOMOJHUTEIHHBIC MAaTEPHATbl K OCHOBHOW YacTH
oTyeTa.

Ogpopmnenue omuema no 1a60pamopHoll pabome

JlabopatopHass paboTa OTHOCUTCS K KATETOPUU «HNUCbMEHHAs pabomay,
oOpMIISIETCSL nO NPABUIAM ODOPMAEHUS NUCbMEHHBIX pabom cmydeHmamu [[BDY .

HeoOxoaumo oOpaTuTh BHUMaHHE Ha CIEAYIOIIME acleKThl B O(QOopMIIECHUH
OTYETOB PadOT:

- Habop TeKCTa,

- CTPYKTYpUpOBaHHUE palbOTHI;

- oQopmIIeHHE 3arojIOBKOB BC€X BHUIOB (pyOpUK-MOAPYOPUK-ITyHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJIUL, HPUIIOKEHH );

- 0o(dopMIIEHHE NTEPEUHCIICHUN (CITUCKOB C HyMepalueil Wiki MapKUpPOBKOK );

- odopmiieHHE Ta0JIHNLL;

- oopmnenue wunocTpanuid (rpaduku, pUCYHKH, QoTorpaduu, CXeMbl,
«CKPUHILIOTHD»);

- Habop u opopMIIeHNE MaTEMAaTUYECKUX BhIpakeHUi (hopmyi);

- odopMmIIeHHE CITMCKOB JUTEpaTyphl (OmOnuorpaduueckux OMUCAHUN) U
CCBUTOK Ha UCTOYHUKH, IIATUPOBAHMUS.

Habop mexcma

HaGop Tekcta ocymiecTBisieTcsl Ha KOMIIBIOTEpE, B COOTBETCTBHH CO
CIICTYIOIIUMHU TPEOOBAHUSIMH:

v/ IledaTh — HA OJHOM CTOpOHE JHcTa Genoit 6ymaru hopmara A4 (pasmep 210
Ha 297 MM.);

v/ UHTEPBAJI MEXKCTPOYHBIM — Oy TOPHBIIA;

v mpudr — TimesNewRoman;

v pasmep mpudra - 14 nr., B TOM 4YKMCIe B 3arojoBkax (B Tabnuuax
nomyckaercs 10-12 nt.);

v/ BBIpPaBHUBAHHUE TEKCTA — «II0 IHPUHEN);
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v/ 1ojst crpaHuupl -ieBoe — 25-30 Mm., mpaBoe — 10 MM., BEpXHEE U HUKHEE —
20 mm.;

v/ HyMmepalsi CTpaHuIl — B [IPaBOM HUYKHEM YTy CTPAHHIIBI (U1 CTPAHHMIL C
KHUKHOM OpUEHTAIlMel), CKBO3HAsl, OT TUTYJIBHOTO JINCTA 0 MOCJIEAHEN CTpaHUIIbI,
apaOckumu 1udpamu (MEpBOMl CTpaHUIIEH CUMTAETCS TUTYJIBHBIM JIUCT, HA KOTOPOM
HOMED HE CTABUTHCS, HA CIAEAYIONICH CTpaHulle pocTaBisieTca uudpa «2» u T. 1.).

v/ peXXHM aBTOMATHYECKOTO IEPEHOCA CIIOB, 33 HCKIIOYEHHEM THUTYJILHOTO
JUCTAa U 3aroJIOBKOB BCEX YpOBHEH (MEpeHoC CIIOB JJiA OTIEIbHOro ab3ala
onmokupyetcs cpencramu MSWord ¢ momonisio komanel «@opmat» — ab3arm npu
BBIOOPE OMIINU «3aMPETUTh ABTOMATUYECKUI TIEPEHOC CIIOBY).

Ecnu pucyHok wnm Tabnuiia pa3menieHsl Ha aucte dopmara Oombine A4, ux
CJIelyeT YYUThIBaTh, Kak OJHY cCTpaHuily. Homep cTpaHHMIBI B 3THUX CIydasx
JIOITyCKAETCsI HE TPOCTABJISATb.

Cnucok JIuTepaTypbl U BCE MPULON#CEHUS BKIIOYAIOTCS B OOIIYI0 B CKBO3HYIO
HYMEPAIMIO CTPAHUI] PAOOTHI.

Pexomenoayuu no oghopmnenuro epaghuueckoeo mamepuana,
NOJYYEHHO20 C IKPAHOB 8 8UOE « CKPUHULOTNOB )

I'paduueckne xommu 3KpaHa (CCKPUHIIOTHD), OTpa)karolmue Trpadukw,
TUarpaMMbl MOJIEJICH, CXeMbl, JKpaHHbie (GOpPMBI H T.I. JOJDKHBI OTBEYATh
TpeOOBAHMSIM  BHU3YaJIbHOM  HAIVISIIHOCTH  TPEACTABICHUS  WJUIFOCTPATUBHOTO
MaTepuaia, Kak I0 pa3Mepam Trpaduueckux OOBEKTOB, TaK M pa3pelarolien
CIIOCOOHOCTH OTOOpaXeHHSI TEKCTOB, IIBETOBOMY O(QOPMIICHHUIO U JPYTHMM BaKHBIM
MOJI30BaTEJILCKUM MapamMeTpam.

PexoMeHyeTcs B cpelie mporpaMMHOTO MPHUIIOKEHUS HACTPOUTh «IKpaH» Ha
napaMeTpbl MacIITaOMpPOBaHUS M Pa3MEIICHUS CHUMAEMBIX ISl WJUTIOCTPALUU
00bekTOB. IIpu »TOM HEeoOXOAUMO YOpaTh «IMIITHUE)» OKHA, KOMAaHJbl, BBIJCICHUS
OOBEKTOB U T. TI.

B nepeHeceHHBIX B OTYET «CKPHHIIOTAX» PEKOMEHIYETCS «CpPe3aTh»
HEHY)XHbIe  00JacTH, TIyTeM pPEIaKTUPOBAHHS  «U300paKEHMI», a  TpH
HEOOXOJMMOCTH OTMACIITa0UpPOBaTh WX IS 3aMOJHEHUS CTPAHUIIBI OTUETA «IIO
HIUPUHEY.

«CKpUHIIOTB» B OT4YeTe OQOPMIISIOTCS KaK PHUCYHKH, C 3aroJIOBKaMH,
MOMeEIIaeMbIMU HHKE 00JIaCTM PUCYHKOB, @ B TEKCTE JOJDKHBI OBITh CCHUIKA Ha
YKa3aHHbIE PUCYHKH.

KypcoBoe npoekTupoBanue

[To pucrummHe TnpemxycMOTpeHa KypcoBas pabota. KypcoBas pabota
BBITIOJTHSIETCS TIO Pe3yJIbTaTaM BBIMIOJIHEHHBIX JTIOMAIIHUX 3afaHuid. Kax el cTy1eHT
MoJIydaeT SKCIIEpUMEHTabHBIE JaHHBIE ONpEACTIeHHOro oOpasua. B pesynbrare

BBITTOJIHCHU S BCEX JOMAaIllTHUX 38,I[8,HPII>1 y CTYACHTOB HaKaIlJIMBAarOTCsI
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DKCIIEPUMEHTAJIbHbIE  JJAaHHbIE O CTPYKTYpPHBIX M  MarHUTHBIX  CBOMCTBax
onpeaeneHHoro oopasna. CTyneHTaM HeOOXOIMMO YTOYHHTH Y MPENoJaBaTess ero
COCTaB M YCJIOBHS MOIYUYEHHS. 3aTEM JIaHHbIC OOBEUHSIOTCS B SKCIIEPUMEHTAIBHBIN
0JI0K KypcoBoil paboThl. CTpYKTypa KypcoBOil pabOThI AOJAKHA OBIThH CIEAYIOIICH:
e TuTynbHbBIN JUCT (IPUIIOKEHUE 3)
o CopepxxaHue
e (OcCHOBHas 4acThb
- BBenenue (akTyallbHOCTh UCCIIEIOBAHUS TAHHOTO 00BEKTA)
- JlutepatypHblii 0630p 1O TEMATHKE UCCIIET0BAHUS
-Onucanue 3KCIEepPUMEHTANIBHBIX METOJIOB HCCIEN0BaHUA, (HU3UUECKUX
NPUHIIMIIOB (PYHKIIMOHUPOBAHUS JTAOOPATOPHBIX YCTAHOBOK
- [losryyeHHbIE HAyYHbIEC PE3YIbTAThI, aHATIU3 PE3YJIbTATOB
- BeiBoIBI
e (CIHCOK UCIOJIb30BAHHBIX UCTOYHUKOB U JINTEPATYPBI
e [lpunoxeHus

Odopmnenue KypcoBod pabOThl MPOU3BOJUTCS B  COOTBETCTBHUH €
TpeOOBAHUSIMU.

Oghopmnenue Kypcosoti pabombi

KypcoBass paborta cocraBisieTcsi B COOTBETCTBUM C HPOrpaMMoi y4eOHOH
mucuIuinHbl.  O0beM  KypcoBOM pabOThl JOJDKEH CcOCTaBisATh 20-25 cTpaHull
MAaIlIMHOIIMCHOTO TeKcTa (0e3 ydera mpuioxkeHnuii). KypcoBas pabora odopmisercs
Ha Oymare ¢gopmara A4 (210x297 mm) u Opormopyercs B eAuHbIA OyoK. Tekcr
u3JIaraeTcs Ha OJHOM cTopoHe jiucta, mpudtom Times New Roman, 14 pazmepom,
yepe3 1,5 untepBana. Kaxnas crpanuiia paboTbl oQopMIISIETCS CO CIIEIYIOIMUMU
nojsimu: Jieoe - 30 mMm; mpaBoe - 10 mMm; BepxHee - 20 MMm; HmkHee - 20 MM.
AO3ausblii otctynm B Tekcrte - 1,5 cMm. Bcee crpaHuipl paboThl JTOJKHBI MMETh
CKBO3HYIO HyMEpalMio, BKIOYas npwioxenus. Hymepamuss npou3BoauTcs
apaOCKuMu U(ppamMu, IPU TOM MOPSAKOBBII HOMEP CTPAHUIIBI CTABUTCSI B HUYKHEM
MIPaBOM YTy, HAUMHAS C OTJIABJICHUS TTIOCTIE TUTYJIBHOTO JIKCTA.

KypcoBasi pabota momkHa OBITH WJUTIOCTpUpOBaHA TabiuiaMu, Trpaduxamu,
CXeMaMH, 3alOJIHEHHBIMU OJIaHKaMH, PUCYHKaMU. TUTYJIBHBIN JIUCT BKJIFOYAETCS B
oOLIyI0 HyMEpaluio CTPaHHUIl, OJJHAKO HOMEp CTpPaHUIbl HAa TUTYJIbHOM JHCTE HE
npocrtasigercs. LudpoBoit martepuan pomkeH odOpMiTbCS B BUAE TaOMNMIIL.
Tabnuiry ciaemyer pacnoyiaraTh B OTYETe HEMOCPECTBEHHO MOCIIE TEKCTa, B KOTOPOM
OHa YIOMHUHAETCSl BIEPBbIE, WM Ha cleaylomiei ctpanuue. Ha Bce mpuBoaumbie
TaONHIBl ¥ PUCYHKU JIOJDKHBI OBITh CCBUIKM B TEKCTE OTYeTa. TaOiuibl clemayer
HYMEpOBaTh apaOCKuUMHU IudpaMu TMOPSAKOBOM HyMmepaluel B Tpenesiax BCEero
TeKCTa oTueTa. PUCYHKHU (depTexu, Tpaduku, CXeMbl, KOMIIBIOTEPHBIE PACIEUaTKH,
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auarpaMmbl, (POTOCHUMKH) CIIETyeT pacroyiaraTb B paboTe HEMOCPEICTBEHHO IMOCIIe
TEKCTa, B KOTOPOM OHHM YINOMMHAIOTCS BIIEpBbIE, WM Ha CIEAYIOLIEH CTpaHUIIE.
CchutaThCsl HA PUCYHOK B TEKCTE HYXKHO CIeIyomuM oopa3om: (puc. 1) uiu Ha puc.
1. Taxke B mOANMCH K PUCYHKaM MCIIOJIb3yeTca cokpameHnue Puc. 1, a He momnHoe
cinoBo Pucynok 1.

Hannucu Ha pucyHKax HOODKHBI OBITH XOpomIo yuTaeMbl. O0s3aTenbHO
MOJNKUCHIBATh KOOPAMHATHBIE OCHM Ha pucyHkax. Mudbopmanus, npuBogumas Ha
pUCYHKax, JTOJDKHA ObITh MoHATHA. He cinemyer meperpykarth pUCYHKH JUIIHHUMHU
noamnucsiMu B TpaduyeckoM Buje. Ecnum nns moHMMaHusi pucyHKa Tpebyercs
JIOTIOJTHUTEIbHASI UH(OpMAIIHS, €€ MOXKHO MMPUBECTH B MOAMICH K PUCYHKY.

KpuTtepun onieHKH BBITOJIHEHUSI CAMOCTOSTEILHOI PadoThI

BrinonHeHne caMoCToSTENbHBIX padOT OLIEHUBAETCS
— TIpH cAayde U 3al[uTe OTYETOB MO JIaOOpaTOPHBIM paboTam
— HaIlMCaHUU KOHTPOJIbHBIX paboT
— 3aIuTe KypCcoBOTO MPOEKTa
Kputeprn OIeHKHM MHAMKATOPOB BBIIOJHEHUS CaMOCTOSITENIbHON paboThl MO
Kypcy npusenensl B pazaene VIII.

IV. KOHTPOJIb JOCTUXXEHUS LIEJIEA KYPCA

Ne | Kourposmmpyem | Kox unaunkaropa o
€HOYHbIE CPeACTBA —
n/n ble Mooy Iu/ AOCTUKEHUS Pe3yabTaThl 00yyeHus 1 pe
HaNMeHOBaHHe
pasaennl / KOMIIeTEeHIIN U
TeMbI . MPOMEKYTOY
JHMCUHUILIHHBI TeKyluu Hast
KOHTPOJIb
aTTecTanus
1 3HaeT METOJIMKHU IIOCTPOCHUS I1p-2 JK3aMEH
(bU3MYECKUX U MATEMAaTHYECKUX | (KOHTPOJIbHAS (Bompocs! 1-
Mo/Ieieil YCTPOUCTB U yCTaHOBOK| pabota), [TP-6 15)
IK-1.1. DJIEKTPOHUKM M HAHODJIEKTPOHHUKY (J1aboparopHas
HUcnons3yer pabora), [TP-9
Paszen | METOIUKH YMmeeT CTpouTh pU3nUecKue u (kypcoBoi
) HOCTPOEHHUS MaTeMaTHYeCKHe MOJIENN Y3JI0B
Maruetusm P 5 0 Y3JIOB, | IpOEKT)
(I)I/ISI/I‘ICCKI/IX u JIOKOB, YCTPOUCTB, YCTAHOBOK
TOHKHX MaTeMaTUYECKUX OJICKTPOHUKHU 1 HAHOIJICKTPOHUKY
TICHOK MOJIEJIe yCTpOMCTB
U YCTAaHOBOK
3JIEKTPOHUKH U BnazleeT HaBBIKaM# ITOCTPOCHUA
HAaHODXJICKTPOHUKH q)I/I3I/IqGCKI/IX U MaTECMAaTHYCCKHUX
MO/IeJIe YCTPOMCTB U YyCTaHOBOK
OJICKTPOHWKHU 1 HAHODJICKTPOHUKY
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bI

MaTEMaTHYCCKHUX

3HaeT MCTOAUKH IMOCTPOCHUA

OJIOKOB, YCTPOWCTB, YCTAHOBOK

I1P-2

9K3aMCH

TIK-1.1. (U3NIEeCKUX 1 MaTEMaTHYECKIX (K%HTPOHFII?Z (BOHp20401>I 16-
Hcnons3yer MOJIeNeN YCTPOUCTB B yCTaHOBOK 1()a 60Ta)’ ) )
| (maboparopHast
Paszen II. METOJIUKH 3JIEKTPOHUKHU Y HAHOBJIEKTPOHHUKI 5 IP-9
pabota),
MIOCTPOEHUS N
Maruurtabie P YMeer cTpouTh PU3MYCSCKUE U (kypcoBoit
HaHOCTPYKTYpP MaTeMaTU4€CKUue MOJICJ/Iu y3J10B, HpOGKT)

MOJENEN YCTPOHCTB
U YCTaHOBOK
3NEKTPOHUKU U
HAHORJICKTPOHUKH

SNEKTPOHUKHU U HAHORJIEKTPOHHUKY
Brnaneer HaBbIKaMM OCTPOEHUS
(U3MYECKUX U MAaTEMaTHIECKHX
MOZeNeN YCTPOHCTB U YCTaHOBOK
IEKTPOHUKH U HAHOBJICKTPOHHKY

Tumnosbie KOHTPOJIBHBIC 3a/IaHNA, MCTOAUYCCKUC MATCPHAJIbI, OIIPCACIIAIOIINC

MpOIEAYPHI OLICHUBAHUS 3HAHUM, YMEHHUN U HABBIKOB U (MJIM) OMBITA JIEATEIIBHOCTH,

a4 TaKKC Ka4CCTBCHHBLIC KPUTCPHUH OLUCHHBAHHA, KOTOPBLIC OIIMCBIBAIOT YPOBCHDb

c(hopMHUPOBAHHOCTHU KOMIIETEHIINH, mipeacTaBicHbl B pasneine VIII,

V. CIIMCOK YYEBHOM JIUTEPATYPbBI W WH®OPMAIIMOHHO-
METOINUYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTEpaTypa
(onexmponnvie u newammole uz0amnus)
. Hparynos B.I1., Octeprak J[.1. MuKkpo- 1 HAaHOAIEKTpOHUKA: YueOHoe
nocobwue misg BY3oB — Hoeocubupck, HI'TY, 2012. — 38 c.
http://www.iprbookshop.ru/45107.html

. bepnun b.B. Ilomy4yeHne TOHKHUX MJIEHOK pEaKTUBHBIM MarHETPOHHBIM
pacnbuieHueM [DnekTponHsbIi pecypc]/ bepnun b.B., Ceitnman JILA. —
DnexTpoH. TekcToBble nanusie.— M.: Texnocdepa, 2014.— 256 c.

http://www.iprbookshop.ru/31877.html

. Crapoctun B.B. Marepuansl 1 METO/IbI HAHOTEXHOJIOTHH : yueOHOe rmocobue /
nox oo pex. JI.H. I[TarpukeeBa. — M.: BUHOM. JlabopaTopus 3HaHMi,
2008. — 431 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:265078&theme=FEFU

. BonkoB H.B. ®u3uka MaruuTHbIX siBiieHuin. @eppomaraeTusmM: Y4ueOHoe
noco6ue / H.B. Bonkos. — Kpacuosipck: m3a-8o COVY, 2015. — 125 c.
https://search.rsl.ru/ru/record/01008028682
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5. bonpapenko I'. I'., Kabanoa T. A., Peibanko B. B. Marepuanosenenne — M.:
FOpaiir, 2012. — 360 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:670440&theme=FEFU

6. bopucenko B.E. Cnuntponuka : yudeOHoe mnocobue / bopucenko B.E.,
Hanwmnrok A.JL., Murac JI.b.. — Mocksa : JlabopaTtopus 3nanuii, 2017. — 230
c. — ISBN 978-5-00101-538-3. — TekcT : 37EKTPOHHBIN // DIEKTPOHHO-
ombmoreunas  cucrema [PR BOOKS :  [caiit] —  URL:
http://www.iprbookshop.ru/88493.html

JlonoJIHMTe IbHAA JTUTEPATypa
1. Pemmens A.A. MaTepualibl 1 METOIbI HAHOTEXHOJOTUMN [ DIEKTPOHHBIN
pecypc]: yue6Hoe nocodue/ Pemmens A.A., BaneeBa A.A.— DnexTpoH.
TEKCTOBbIE JaHHbIe. — ExatepunOypr: Ypanbckuil GpeaepaabHblil
ynusepcurtet, ObC ACB, 2015. — 136 c.
http://www.iprbookshop.ru/68346.htmi

2. Bopotsinuies B.M. Ckymnos B./]. ba3oBbie TeXHOIOTUH MUKPO- U
HAHOAJIEKTPOHUKH: yueOHoe ocodue / M.: [Ipocmekt, 2018. — 520 c.

http://biblioclub.ru/index.php?page=book&id=469679

3. Casennes, U.B. Kypc ob6me#i ¢pusuku. B 5-u 1. Tom 2. DneKTpudecTBo U
MarHeTusM [ DJIeKTPOHHBIN pecypc]: yueOHoe nmocodue / 1.B. CaBenbeB. —
OnextpoH. nan. — Cankr-IletepOypr: Jlans, 2011. — 352 c.
https://e.lanbook.com/book/705

Ilepeyens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«HHTEpHET»

1. Hanorexunonoruu B Poccum http://www.nanonewsnet.ru
2. Poccuiickunii 21eKTpOHHBINH HaHOXKYpHAaIT http://www.nanorf.ru

3. Ilpoekt O COBPEMEHHOMN dyHIIaMeHTaIbHON HayKe
«IToctHayka» http://postnauka.ru
4. HanortexHojaorudeckoe odmiectBo «HanomeTp» http://www.nanometer.ru
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Ilepeyenb nHGPOPMANUMOHHBIX TEXHOJIOTHI M MPOTPAMMHOI0 00ecreYeHmst

[Ipu ocymiecTBieHMH 00pa30BaTENBHOTO TMpollecca IO  JUCHUIUIMHE
WCITOJIB3YIOTCSI TTPOTPAMMBI, TTO3BOJISIONIAE CTPOUTH IpaduKH MO0 MACCHBAM JTaHHBIX
Y BBITIOJTHSTH MPOCTEUIITNI MaTeMaTHICCKUI aHAITN3 JaHHBIX (TTEPBBIC MPOU3BOIHBIC,
CTJIa)KUBaHWE, TUHEUHBIA (PUTHHT).

IIpodeccnonanbubie 60a3bl JAHHBIX 1 HHPOPMALIMOHHbIE
CIIPABOYHbIE CUCTEMBI

1. baza mannHbIx Scopus http://www.scopus.com/home.url
2. baza mannbix Web of Science http://apps.webofknowledge.com/
3. Hayunas snekrponnas oudauoreka http://www.elibrary.ru

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJIMHBI

IlnannpoBaHue M OpraHu3anusi BPeMEHH, OTBEACHHOIO0 Ha H3y4YeHHeE
AUCHUIIMHBI. [IpUCTYynUTh K OCBOEHWIO NHUCLUMIUIMHBI CIEIYET HE3aMEIJIUTEIbHO
B CaMOM Hayalle y4yeOHOro cemectpa. PeKOMEHIyeTcsi H3Yy4uThb CTPYKTypy U
OCHOBHBIE TTOJIOKEHUST Paboueil mporpaMMbl AUCHUIUIMHBL. OOpaTUTh BHUMAHUE, YTO
KpOM€ ayJIuTOpHOM paboThl (JIeKUHUM, Ja0OpaTOpHbIE 3aHATUS) IUIAHUPYETCS
camocTosiTeNIbHass paboTa, UTOTM KOTOPOM BIIMSIOT Ha OKOHYATENIbHYIO OLICHKY I10
UTOTaM OCBOEHHUS ydeOHOW JucuuIuIMHbl. Bce 3amanHus  (ayauTopHble U
CaMOCTOSITEJIbHBIE) HEOOXOJMMO BBINOJHATH W MPEAOCTaBISATH Ha OLEHKY B
COOTBETCTBUHU C TPAPUKOM.

B npouecce wu3yueHus MarepuaroB YuyeOHOro Kypca MpeajararoTcs
cienytomue GopMbl pabOT: YTEHHUE JIEKIHI, JTaOOpaTOPHbIE 3aHATHS, 3aAaHUS IS
CaMOCTOSATENbHON pabOTHI.

Jlexyuonnvie 3awsmusi OPUEHTHPOBAHbl HAa OCBEUICHUE BBOAHBIX TEM B
KOKIBIM pas3iesl Kypca W IpPHU3BaHbl OPUEHTHPOBATh CTYIEHTOB B IMpeAIaraéMoM
MaTepuaie, 3aJ0KUTh HAay4HbIE M METOAOJOTMYECKHE OCHOBBI I JaJbHEUIIEH
CaMOCTOATENbHOM  pabOThl  CTYACHTOB. YCIEUIHOE OCBOCHHE JIUCHUILIMHBI
MpeAnojaraeT akTMBHOE y4acTHe CTYJIEHTOB Ha BCEX 3Tanax ee ocBoeHus. M3ydenue
JUCHUIUIMHBI CIEAYyeT HAaUMHATh C MPOPa0OTKHU COJlep KaHUsl paboyell mporpaMmsbl U
METOAMYECKUX yKazanuil. [Ipu u3ydyenuu u npopaboOTKe TEOPETUYECKOrO MaTepuasa
CTyJ€HTaM HE0OXO0IUMO:

— TOBTOPUTH 3aKOHCIEKTUPOBAHHBIA HA JIEKIMOHHOM 3aHSATUU MaTepHal U

JOTIOJTHUTB €0 C YYE€TOM PEKOMEHI0BAHHOM O JAHHOM TeMe JINTepaTyphl;
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— TIepel O4YEePEeAHOM JIEKUIMEH MPOCMOTPETH KOHCIEKT MPEABIAYILIETO
3aHATHS;
— TpPU CaMOCTOSITEJIbHOM HW3YYE€HHUHM TEMbI CHI€JIaThb KOHCIEKT, HCHOJIb3Ys
pexomennoBannbie B PITY /] inTeparypHble HICTOYHUKH.
B cnyuae, ecnu BO3HHMKIM 3aTpyJHEHUs, OOpaTUTHCS K NPENojaBaTeiIio B
4achl KOHCYJIbTAIMK UM HA NPAKTUYECKOM 3aHSATHH.

Jlabopamopnvie 3anamus aKUEHTHUPOBAHBI HA HaWOoJiee MPUHIUMHAIBHBIX H
npoOJIEeMHBIX ~ BOMpOCax Kypca W MPU3BAHBI CTUMYJHPOBATh  BBIPAOOTKY
NpakTUYecKux yMeHud. OCHOBHOW II€JIbI0 TMPOBEACHHS JAOOPATOPHBIX 3aHITHH
ABJISIETCA CUCTEMATH3allisl W 3aKpEIUICHUE 3HAaHUW MO0 M3y4aeMOW TeEME,
dbopMHpOBaHHE YMEHUW CaMOCTOSATEIBbHO paboTaTh C  JOMOJHUTEIbHBIMU
MCTOYHUKAMU WH(pOpMAIMU, apryMEHTHPOBAHO BBICKA3bIBATh M OTCTAaMBATH CBOIO
TOYKY 3pPECHHUS.

[Ipu noaroroBke K 1a00PaTOPHBIM 3aHATUSM CTYACHTaAM HEOOXOUMO:
— TMOBTOPUTH TEOPETUUYECKUN MaTepHal Mo 3aJJaHHOU TeMe;
— npoaymarb GOpMYIUPOBKH BOIPOCOB, BBIHOCUMBIX Ha 00CYXKICHHUE;
— WCTOJB30BaTh HE TOJBKO KOHCIIEKT JIEKIMH, HO W JOTOJHUTEIHHBIC
HMCTOYHHKH JIATEPATyPhl, PEKOMEHIOBAHHBIC TIPETIOaBaTEIICM.

Oco60 3HaunMoOM 11 MPOdHEeCCHOHAIBHON MOJATOTOBKU CTYJICHTOB SIBIISICTCS
camocmosmenvHas paboma 1no Kypcy. B xonme 3Toil paOOThl CTyA€HTH OTOMPAIOT
HEOOXOIMMBIA MaTepHual Mo U3y4aeMOMY BOIPOCY U aHAIM3UPYIOT ero. CTyeHTaM
HEO0OXOMMO 03HAKOMHUTHCSI C OCHOBHBIMU HMCTOYHUKAMH, 0€3 KOTOPHIX HEBO3MOMKHO
MOJIHOIIEHHOE TIOHUMAaHKE MPOOJIEMaTHKH Kypca.

OcBoenue Kypca CrnocoOCTByeT pa3BUTHIO HABBIKOB OOOCHOBAaHHBIX H
CaMOCTOSATENLHBIX OIEHOK (akToB | KoHIenuid. I[losTomy BO Bcex dopmax
KOHTpOJISl 3HAaHWM, OCOOCHHO TIpU CcjJade »SK3aMeHa, BHUMAHHE oOpaliaeTcs Ha
MOHUMaHUe MPOoOJEMAaTHKH Kypca, HA YMECHHE NMPAKTUYCCKHA NMPUMCHSATHh 3HAHUS H
JIeaTh BBIBOIBI.

PaGora ¢ Jureparypoii. PekoMeHAyeTCs HCIOJIb30BaTh Pa3IMYHBIC
BO3MOXKHOCTH pabOThl ¢ JuTeparypoil: (oHasl Hay4yHoil Oubmuorexku JIBOY
1 snekTpoHHble ouommoreku (http://www.dvfu.ru/library/), a Takxe gocTymHbIe IS

UCIIOJIb30BaHUS APYyrre HAyYHO-OMOIMOTEYHbIE CUCTEMBI.

IoaroroBka k 3k3ameny. K cinade sk3ameHa JOIMycCKaroTCs OOydaromiuecs,
BBIMIOJIHUBINIMEG  BCe  3amaHus  (JJabOpaTopHbIC,  KOHTPOJIBHBIC  pabOThI),
MPeIyCMOTPEHHbIE YUYEOHON MPOrpaMMOi TUCUUILIMHBI, TOCETUBIINE HE MeHee 85%
ayAUTOPHBIX 3aHSATUN U 3aIIUTUBIINE KYPCOBOU IMPOEKT.
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Vil. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

[lepeyerr MaTepUATBHO-TEXHUYECKOTO W  IMPOTPAMMHOTO  OOECICYCHHS
JTUCITUTIIMHBI IPUBEJICH B TAOJIHIIE.

MaTepnanbﬂo-TeXaneckoe U NIporpaMmmMHoe¢ o0ecmeuyeHue AUCHHUIIIINHbI

OcCHaIEHHOCTh IlepedeHs TMIIEH3NOHHOTO
HaunmenoBanue cnenuaibHbBIX .
N N CHEUAIILHBIX TOMEIIEHNHI 1 MIPOTPAMMHOTO O00ECIICUCHHS.
TOMEIIEHUHN U ITOMEIEHNHA o
" MHOMEIIEHUN I PexBU3UTHI TOATBEPKAAIOIIETO
TUTSL CAMOCTOSITEITFHOM PabOThI .
CaMOCTOSITEITLHOM pabOTHI JIOKYMEHTa

690922, IIpumopckuii kpaif, T.
BnagusocTok, octpoB Pycckui,
nonyocTpoB CanepHsli, TOCEI0K
Asike, 10, xopmyc L, ayn. L 441.
VYueOHast ayauTOpHs IS
MPOBENCHUS 3aHATUI
JEKIMOHHOTO THUMA, TPYNHOBBIX U
UHIUBUAYaIIbHBIX
KOHCYJIbTal[1#, TEKYLIEro
KOHTPOJISI U IPOMEKYTOUHOMI
aTTecTaluu

[TomemnieHne yKOMIIJIEKTOBaHO
CICIHANTN3APOBAHHON yIeOHOU
MeOeIbIo (ITOCaIOYHBIX MECT —
15)
ObopynoBanue:
KK-nauens 47", Full HD, LG
M4716 CCBA — 1 mir.
Jocka ayauTtopHas.

CrnemmammuposanHoe [10 He Tpedyercs

T10, mo3BonsIoIIEe BEITOIHATH

690922, Tpumopcruii kpai, r. BubpannoHHbIi MarHUTOMETp nabopaTopHbie paboThl Ha 1a00PaTOPHBIX

BnagusocTok, octpoB Pycckui,

. Lakeshore 7400, ontuueckuii ycranoBkax, Origin — nporpaMmHoe
noyoctpoB CarnepHblii, HOCEIOK
marautomerp Nanomoke2, oOecrieueHue IS MOCTPOCHHUE rPadUKOB,
Asike, 10, xopmyc L, aya. L 320. . .
Kepp-muxpockon Evico Gwyddion — cBo601HO pacnpocTpaHsIeMoe
JlaGopaTtopusi IIICHOYHBIX .
Magnetics MpOTpaMMHOE 00eCTICUeHHE IS

texHosoruit J[BOY N
00paboTKH rpadHIECKUX N300paKCHUM

ObopynoBanue:
Momno6m0xk Lenovo C360G-
i34164G500UDK — 15 mr.

WHTerpupoBaHHbIi CEHCOPHBIMA
mucrueit Polymedia FlipBox -
1 mT.
Konmp-npuHTep-11BeTHOH
ckanep B e-mail ¢ 4 notkamu
Xerox WorkCentre 5330
(WC5330C — 1 mT.)

690922, [Ipumopckuil Kpai,
r.BnanuBocTok, octpoB Pycckuii,
nosryoctpoB CanepHblid, TOCET0K

Asike, 10, kopm. A (JIut. IT),

Orax 10, ka6.A1017.
Aynutopus s
CaMOCTOSATETFHON pabOTHI

CrermmanmsuposanHoe 10 He Tpebyercs

Jist  mpoBeneHHS YYEOHBIX 3aHATUW MO AUCIUIUIMHE, a TaKxke s
OpraHu3allid CaMOCTOSITEIBHOM PadOThl CTYJIEHTaM JOCTYIIHBI JIa0OpaToOpHOE
o0OpyJOBaHWE W  CHCIUAIM3UPOBaHHbIE  KAaOWHETH,  COOTBETCTBYIOIIUE
JEHCTBYIONIMM CaHUTAPHBIM M MPOTHBOIIOXAPHBIM HOPMaM, a Takke TpeOOBaHUSIM
TEXHUKH OE€30MaCHOCTH TPU TPOBEACHUM YYCOHBIX M HAYYHO-TIPOW3BOJICTBCHHBIX
pabor.

B nemsix obecniedyeHus crielMaibHBIX YCIOBHM OOyYEeHHs] MHBAIUAOB M JIHII C
OTPaHUYCHHBIMA BO3MOKHOCTSIMH 3710poBbsi B JIBDY Bce 3manus oOopynaoBaHbI
naHgycamu, JudTaMu, TMOJBEMHUKAMH,  CIEIUATU3UPOBAHHBIMU  MECTAMH,
OCHAIIEHHBIMU  TyaJICTHBIMH  KOMHATaMmH, TaOJauM4kaMud  WH(OpMaAIMOHHO-
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HaBUTalIMOHHOM MOAACPIKKH.

VIll. ®OHJAbl OHEHOYHBIX CPEJACTB

Jns nucunmiribel «PU3MKa MAarHUTHBIX SIBICHUIN» UCHOJIB3YIOTCS CIETYIOIINE
OLICHOYHBIE CPE/ICTBA!

Y CTHBIN OnpoC:

1. JTabopatopnas padota (ITP-6) 3amura otueTa

2. Kypcogoii npoekT (I1P-9) npe3enTtanus npoekra

[TucemenHbIE PAOOTHI

3. JJaboparopnas padota (I1P-6) Hanmcanme oT4yeTa

4. Kypcosoit npoekt (ITP-9) nanucanue npoekra

5. KonTponbHas padora (ITP-2)

YcTHBI onpoc

VYCcTHBIN Onpoc MO3BOJISET OLIEHUTh 3HAHUS U KPYTrO30p CTYJE€HTA, IOHUMAaHUE
Marepualia, CaMOCTOATEIIBHOCTh BBITIOJIHEHUS JIOMAIIHUX 3a7a4, YMEHUE JIOTUUECKHU
MOCTPOUTH OTBET, BJIaJICHUE MOHOJOTUYECKON pPEeUYbl0 U WHbIE KOMMYHHKATUBHBIC
HaBBIKHU.

OOGyuaromas pyHKIUSI COCTOUT B BBISIBIICHUM JI€TANICH, KOTOPBIE IO KAKUM-TO
MPUYUHAM OKa3aJIMCh HEIOCTATOYHO OCMBICICHHBIMU B XOJ€ yUEOHBIX 3aHATUNA U
IIPU MOATOTOBKE K SK3aMEHY.

ITucbMmeHHbIE PA0OTHI

[TucbMeHHBI OTBET MpUyYaeT K TOYHOCTH, JIAKOHUYHOCTH, CBSI3HOCTH
n3J10’KeHust MbIciiH. [TuchkMeHHast MpoBepKa UCIOJIb3YETCS BO BCEX BUIAX KOHTPOJIS U
OCYILIECTBIISIETCS KaK B Ay IUTOPHOM, TaK U BO BHEAYAUTOPHOMU padoTe.

JlabopaTopHble ~ paOOThl  MO3BOJISIIOT ~ CTYAEHTaM  HENOCPEICTBEHHO
O3HAKOMUTHCSI C HAyYHBIM OKCIEPUMEHTAIBHBIM O00OpPYyIOBaHUEM, HAYYUTHCS
MOJIy4aTh JKCIIEPUMEHTANIbHBIE PE3yibTaThl, 00padaThiBaTh WX, aHAIU3UPOBATH
pE3yJbTaThI U AeNaTh BEIBOJBI.

KoHTposnbHbie paboThl HY>KHBI JIJ1s1 00JI€e MOJTHOTO U TIOCTETIEHHOTO YCBOCHUS
TEOPETUYECKOr0 Marepuaja M MPOBEPKU CaMOCTOSITENIbHOM palbOThl CTYACHTOB B
JTAHHOM HaIpaBJICHUU.

KypcoBoii mpoeKT MNoAroTaBIMBAaET CTYJAEHTOB K HAIMMUCAHUIO JUIIJIOMHOM
paboOThl, YYHUT CTYJCHTOB BBITIOJIHATh HAy4YHBIC 3a/layd, perniaTh MpoOJIEeMBI,
BO3HHMKAIONIME B XOJ€ OJKCIIEpUMEHTa, paboTaTb B HAYYHOM KOJUJICKTHBE,
B3aMMOJICHCTBOBATH C KOJIJIETAMH T10 J1a00paTopuu.

MeToauveckue peKOMEHIAUN, ONpeae/siiolue nNpoueaypbl ONeHNBAHUS
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pe3yJabTaTOB OCBOCHHUA TUCHHUILJINHDBI

OueHoYHbIE CPeCTBA ISl HIPOMEKYTOYHOM aTTeCTAlUN

[TpomMexxyTouHas aTTecTalus CTyACHTOB 10 JUCHUIUINHE « DU3MKAa MAarHUTHBIX
SBJICHUW» TPOBOJMUTCS B COOTBETCTBUM C JIOKAJIHHBIMH HOPMATUBHBIMU aKTaMU
JAB®Y wu siBisieTcst 00s13atenbHO. DopMa OTYETHOCTH MO AUCHUILIAHE — SK3aMeH (/-
i, oceHHui cemectp). @opma 3K3amMeHa — JiBa MUCHMEHHBIX BOIMpPOCA, HA KOTOPHIE
cTyneHty naetcss 40 MuH, 3aTeM 2 MPOW3BOJBHBIX YCTHBIX Bompoca. Jlomyck K
AK3aMEHY BO3MOKEH TOJIBKO ITOCJIE CJJaYu BCEX OTYETOR I10 JJaOOPaTOPHBIM paboTaM,
HaIMCAaHUIO0 KOHTPOJBHBIX pabOT U 3aIUThl KypCOBOT'O MPOECKTA.

MeToanuyeckue ykazaHus 1o cjaade 3K3aMeHa

DK3aMeH MNpUHUMAETCS BeAylMM mpenonasareneM. [lpu  Oonbuiom
KOJIMYECTBE IPYMNI Y OJHOIO MPENOoIaBaTelis Wiu IpH OOJbIION YHCIEHHOCTH TOTOKA
M0 PacHOPSKEHUIO 3aBEeAYIOIIEro Kadenapoil (3aMecTUTeNst TUpeKTopa no yueOHol u
BOCIIUTATEIbHOW paboTe) [OMyCKaeTcs MPUBJICYEHHE B IOMOIIb BEAYLIEMY
IIPENOJABATEN0 JPYrux MpenoaaBareneil. B mepByro ouepenb NPUBIEKAKOTCS
IpenoAaBaTesid, KOTOpble MPOBOIWIN JAOOPATOPHbIE 3aHATUS IO AMCLUILIIMHE B
rpymnmnax.

B uCKIIIOUHUTENBHBIX CllyYasiX, O COrJaCOBAaHUIO C 3aMECTUTENIEM AUPEKTOpa
[[Ixonsl Mo ydeOHOW M BOCHUTATENBHOM paboTe, 3aBedyromuii kadeapoi umeer
IpaBO MPUHATH K3aMEH B OTCYTCTBUE BEAYILETO MPENOIaBaTels.

dopMa MpoBeAeHUs dK3aMeHa (yCTHas, MMCbMEHHAs U Jp.) YTBEpKAaeTcs Ha
3aceaHuM Kadeapbl 0 COrJIACOBAHMIO C PYKOBOJUTEIEM B COOTBETCTBUU C paboueit
IPOrpaMMOil TUCIUIUIUHBI.

Bo Bpemsi mpoBeneHus 3K3aMeHa CTYAEHThl MOTYT MOJb30BaThCsl paboueit
POrpaMMON JHUCLMIUIMHBI, a TaKXe C pa3pelieHus] MpernojaBaress, MPOBOISILErO
3a4eT, CIMPABOYHOU JUTEPAaTypod M JPYTrUMHU MOcoOusMU (yueOHHKaMH, YYEOHBIMU
MOCOOUSIMU, PEKOMEHI0BAaHHOM JIUTEPATYPOH U T.I1.).

Bpewmsi, mpenocraBiisieMoe CTYyAEHTY Ha TOJITOTOBKY K OTBETY Ha 3ayere,
JOJKHO cocTaBlsATh He Oosee 40 munyT. [lo McTeueHUN TaHHOTO BPEMEHU CTYICHT
JIOJIKEH OBITh TOTOB K OTBETY.

IIpucyrcTBUEe Ha 3ayeTe MOCTOPOHHUX JUI[ (KPOME JIMI, OCYILIECTBISIOIINX
MPOBEPKY) 0e3 paspenieHusi COOTBETCTBYIONIUX JHI[ (peKTopa JUOO0 MPOpPEeKTOpa 1o
y4eOHOHM U BocnuTaTesnbHOU padote, aupekTopa Ilkonsl, pykoBoautens OIIOIT wnu
3aBeaytoiero kadeapoi), He pomyckaercs. HBanuabpl U JiMila ¢ OTpaHUYCHHBIMU
BO3MOXKHOCTSIMU ~ 3JIOPOBbsSl, HE HMEIOIIME BO3MOXHOCTH CaMOCTOSITEIBHOTO
NEPEABUKEHMS, TOITYCKAIOTCS 3a4ET C CONTPOBOKAAIOIIUMU.
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[Ipy nmpomexyTOYHOM aTTecTaluu OOYy4arolMMCSl YCTAHABJIMBAETCS OLEHKA
«OTJIMYHO», «XOPOLIO», «YyIAOBJIETBOPUTENBHO», «HEYAOBIETBOPUTENbHOY». Ilpn
HEsIBKE CTYJICHTa Ha DK3aMEH B BEJJOMOCTH JIEIAETCS 3aIUCh «HE SIBUJICS.

Bonpocsl K 3k3aMeny

1. HaMarHu4eHHOCTb, MArHUTHBI MOMEHT KPYTOBOI'O BUTKA C TOKOM, MarHUTHast
MHJIYKIIUSI, MArHUTHBIN TTOTOK, MarHUTHAsi BOCIPUUMYUBOCTh, BUIBI
MAarHeTHKOB

2. IloTeHruanbHas HEPrUsi MArHUTHOTO MOMEHTA B MAarHUTHOM T10JI€, MOMEHT
BpALECHUS, I10JI€ PAMKH C TOKOM, TIETJISI MArHUTHOT'O TUCTEPE3UCa,
KOSPUUTHBHAS CHJIa, HAMATHUYEHHOCTh HACBIIICHUS] MarHuTOMEXaHUYECKUE
SABJICHHSI, OPOUTAIIbHBIE U CIIMHOBBIE MEXaHUYECKHUE U MATHUTHBIE MOMEHTHI
3JIEKTPOHA, THPOMArHMTHOE OTHOILIIEHUE, MATHETOH bopa, OnbIThl DUHIITEHHA
ne ['aas

3. IMone pasmarunyuBanus, K03HGUIIMEHTH pa3MarHUUYMBaHUS, YaCTHBIA CITydau
BBITSIHYTOT'O 3JUIMIICOU/ 1A (HAHOIPOBOJIOKA), CILTFOCHYTOT'O 3JUIMIICOUIA
(TOHKas TUICHKA), MATHUTHBIE U3MEPEHUS B OTKPBITHIX MATHUTHBIX LETIAX

4. JIlmamarHeTvsM, opOUTaIbHBI MAarHUTHBIA MOMEHT, CIIMHOBBI MarHUTHBIN
MOMEHT, MarHeToH bopa, JlapmopoBa yactora, TuaMarHUTHBI MOMEHT

5. Kitaccuueckas Teopust napamaraetusMa. MarHuTHbI MOMEHT aTOMa.
Hamaranuusanne napamaraetuka. 3akon Kropu-Beiicca.

6. KBanroBas Teopus mapamaruetusma. [lomueiii MarauTHbI MOMeHT. G-akTop,
3¢ (PEeKTUBHBIA MAaTHUTHBIA MOMEHT, MPOEKIHS 3P(HEKTUBHOTO MATHUTHOTO
MOMEHTA Ha Och nojsi. HamarununBanue napamaraetuka. 3akon Kropu-
Beiicca ®eppomaraetusm. Teopus monekyisapHoro nojisi. 3akoH Kropu-
Bericca

/. HamarumumBanue peppomaraetukoB. OOMeHHOe B3anmoiericteue. Kpusas
Cnatepa. 3oHHas Teopust peppoMarHeTu3Ma

8. MarnutHas aHU30TponHs. MarHUTOKPUCTAJUTMYECKAst aHU30TPOITHUS B
KyOnueckux kpuctamiax. @opmysna Axynosa. DeppoMarHeTHK ¢ KyOM4eCKOM
CUMMETPHUEN BO BHEIIHEM MarHUTHOM I10JIE

9. MarnuTHasi aHU30TPOIUS B FreéKCaroHaIbHBIX KpucTauiax. deppomMarHeTuk ¢
OJHOOCHOM aHM30TPONMEN BO BHEIIIHEM MAarHUTHOM I10JIE

10.M3mepeHre MarHuTHOM aHU30TPONUU U3 KPUBBIX HAMAarHMUMBaHMS, C
MIOMOIIIBIO pacyeTa v ¢ MOMOUIBI0 METOIA TUTONIAAEH

11.Anuzorponust popmel. Ciiyyan HAHOTIPOBOJIOKU U TOHKOH TuieHKHU. CoxkeHue
IBYX OJTHOOCHBIX aHU30TPOIUH.
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12. IlepnieniukyJisipHasi MarHUTHast aHU30Tponus. [loBepXHOCTHAS aHU30TPOTIHSL.

OddexTrBHAST aHU30TPOIUS B TOHKHX TJICHKAX C MEPIICHIUKYIISIPHON
MAarHUTHOW aHU30TPOIHEN

13.JTomenHas cTpykTypa peppomaraneTukoB. Pazouenue Ha moMeHbl. THIbl

AOMCHHBIX I'PAaHUIT

14.TTonocoBbie IOMEHBI C 3aMKHYTBHIM U HE3aMKHYTHIM TTIOTOKOM
15.[{unuHapruyecKrue MarHuTHBIE JOMEHBI. [1y3bIphbKOBBIE TOMEHHI.
16.0nHon0MenHas yactuiia. Mojens CtoHepa-Bomibsdapriia. MexaHu3Mbl

InepeMarnHn4rBaHM.

17.HanoTouku. MaccuBbl HAHOTOUYEK. MarHuTHBIE CBOMCTBA. M EXaHU3MBI

InepeMarnn4rBaHM.

18.HaHOnpoBOIOKK U HAHOIIOJOCKA. MarHuTHbIe CBOMCTBA. MexaHU3MBI

IIepeMaran4rnBaHu:].

19.MaccuBsI HAHOTOYEK U HaHOIIPOBOJIOK.
ZO.HepCHeKTI/IBBI IMPUMCHCHHNA MAIrHUTHBIX HAHOYACTHUIT B YCTpOﬁCTBaX 3allicH1

uH(popmanuu

21. BuOparmoHHbIIl MarHUTOMETp. Y CTPONCTBO, IPUHIIUIIBI PAOOTHI.

22. MarautoMeTp Ha ocHOBe () dexra Keppa. YcTpoitcTBO, MPUHITUIIBI pAOOTHI.

23. Muxkpockon Ha ocHOBe 2 dexra Keppa. YcrpoilcTBO, IPUHITUTIBI pAOOTHI.
24 . MarauTHO-CHUJIOBOM MUKPOCKOTI. Y CTPOMCTBO, TPUHITUIIBI PAOOTHI.

KpnTepnn BBICTABJICHHUA OLCHKH CTYJACHTY HA IK3aMCHE IO JUCIHMILJIMHE

«PuU3nKa MATHUTHBIX SABJICHUN»:

Bamer

(pefiTuHTOBO | (CTAaHmApTHAs)
1 OLICHKH)

Ouenka »5k3ameHa | TpeboBaHUS K CHOPMUPOBAHHBIM KOMITCTEHINAM

86 -100

OTIIMYHO OleHKa «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH IIOJHO YCBOWII
MPOTPaMMHBIM MaTepHall, HCUYEPIIBIBAIOIIE, IOCIEeI0BATEIbHO, YETKO U
JIOTUYECKH CTPOWHO €ro H3jaraeT, yMeeT TECHO YBS3bIBaTb TEOPHIO C
MIPAaKTUKOHM, CBOOOJHO CHpaBISIETCS C 3aJadaMi, BONPOCAMH M JAPYTHMHU
BUAAMH TPUMEHEHHUS 3HAHWH, NPHUEM HE 3aTPyAHSAETCS C OTBETOM IpH
BUAOM3MEHEHUH  3aaHuil, UCTIOJIB3YeT B OTBETE  MaTepual
MOHOTpaUIecKOd JINTEpPaTyphl, MNPABWIFHO OOOCHOBBIBAECT NPHHATOE
pelleHye, BIaJeeT pa3HOCTOPOHHIMHY HaBBIKAMU M MPUEMAaMH BBINOJIHEHHS
MPaKTUYECKHX 3a]au.

76 -85

XOopo1uio OL[GHKEI «XOpoHIO» BBICTABIACTCA CTYJACHTY, €CJIW OH TBEPAO 3HACT
Marepual, TIpaMOTHO W 1O CYHCCTBY HU3jaract €ro, HE [JOoIyCKas
CYIIECTBECHHBIX HETOYHOCTEHl B OTBETE Ha BOIPOC, NPaBUJIBHO IPUMCHSICT
TCOPETUYCCKHUE MOJIOKCHUSA TPU PCIICHUU MMPAKTUICCKUX BOIIPOCOB U 3a4a4,
BJIaCCT HGO6XOHI/IMLIMI/I HaBbIKaMU U IPUEMaMU UX BbIITOJHCHUS.

61 -75

YAOBJIETBOPUTECIIBH OHGHKa «YHOBJICTBOPUTECIIBHO» BBICTABJIACTCA CTYACHTY, €CJIM OH HMCECT
(6] 3HaHUA TOJIBKO OCHOBHOIO Mat€puaja, HO HE YCBOUI €To }IeTaJ'IeI\/’I,
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JAOIMYCKAeT HCETOYHOCTHU, HCEAOCTATOYHO MPaBUIbBHLIC (bOpMyJ'II/IpOBKI/I,
HapyHmeHus JIOTHYCCKOM MOCJIeA0BATCIIbHOCTU B U3JIOKCHUU IMPOTPaMMHOT0
MaTe€purajia, UCTIbITBIBACT 3aTPYAHCHUS IIPU PCILICHUU 3ada4.

0-60 HeynoieTBoputes | OLeHKa «HEyIOBIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, KOTODPBIM He
BHO 3HaeT 3HAUUTEIbHONM YacTH MPOrpaMMHOIO «HE MaTepHana, IOMycKaeT
CYLIECTBEHHbIC OINMOKM, HEYBEPEHHO, C OOJBIIMMH 3aTpyIHEHUSIMHU
BBINOJIHACT pelieHue 3a1ad. Kak npaBuiio, olieHKa «HEYyIOBIETBOPUTEIHBHOY
«HEYIOBJIETBOPUTEIBHO» CTABUTCA CTyJCHTaM, KOTOpblE HE MOTYT
MPOJIOIKUTH o0ydeHue 6e3 JOTOJIHUTENBHBIX ~ 3aHSATHH 1o
COOTBETCTBYIOIICH TUCIUITIMHE.

O1neHo4YHbBIE cpeacrea aJist TeKyll_leﬁ arTrecranmn

Tekymas arrecranus CTyICHTOB O AUCLHHUIUIMHE NPOBOJAUTCA B COOTBETCTBUU C
JIOKaJIbHBIMA HOpMaTUBHBIMU akTamMu JIBDY u sBnsercs o0s3aTenbpHOM.

Tekymas arrTecTanys HPOBOAUTCS B (OpME KOHTPOJBHBIX MEPOIPHUATHIA
(KOHTPOJBHBIX PA0OT, 3alIUTBI OTYETOB IO JAOOPATOPHBIM pabOTaM M 3alllUTe
KypCOBOT'O IIPOEKTA) II0 OILECHUBAHHIO (DAaKTHUECKUX PE3YyJIbTaTOB OOYyUYCHHS
CTYJAEHTOB M OCYIIECTBIIAETCA BEIYIIUM MPETOAABATEIEM.

OOBeKkTamMu OIIECHUBAHUS BBHICTYIIAIOT:

— ydeOHasi AMCIUIUIMHA (CBOEBPEMEHHOCTh BBIMIOJIHEHUSI PA3IUYHBIX BHJIOB
3aJJaHUM, MOCENIAEMOCTh BCEX BU/IOB 3aHATUI MO aTTECTYEMOU NUCIUTUIMHE);

— CTENEHb YCBOCHUS TEOPETUYECKUX 3HAHUM;

— YPOBEHb OBJIAJCHUS MPAKTUYCCKUMHU YMEHUSAMHU U HAaBBIKAMH 110 BCEM BHUJAM
y4eOHOM padOoThI;

— IOCEIICHNE 3aHITHHI

— pe3yJIbTaThl CAMOCTOATEIILHOM pabOTHI.

CocraBnsieTcss  KQJICHJAPHBIA  IUIAH  KOHTPOJIBHBIX ~ MEPOINPHUATHH IO
auciuiinae. OUEHKa MOCEIaeMOCTH, CBOEBPEMEHHOCTh BBINIOJHEHUS PA3JIMYHBIX
BUJIOB 3aJlaHUM BEAETCS HA OCHOBE >XYpHajla, KOTOPBIM BEIET IMPENOJaBaTeyib B
TE€YEHUE YU4eOHOTO CeMecTpa.

YCTHBIN ONPOC B COYECTAHUU C POBEPKOI 0TUYETA M0 JJA00PATOPHOI padoTe
OueHnBaHKe 3aIUTHI TJAOOPATOPHON PAOOTHI TPOBOIUTCS MPHU MPEACTABICHUH
OTYE€Ta B AJIIEKTPOHHOM WJIM MEYATHOM BHJE, MO JBYXOAJILHON LIKAJe: «3auTE€HOM,
«HE 3a4TECHOY.
Ipumep konmponvubx 60NPOCOG K 1aO0pamopHol pabome « Mzmepenue macHumnou
AHU30MPONUU MOHKUX NAEHOK HA BUOPOMASHUMOMEMPE)
1. ITo kakomy Gu3HYECKOMY MIPUHIIUITY BUOPAIIMOHHBIN MArHUTOMETp U3MEPSIET
MarHUTHBIM MOMEHT 00pa3iia B moJje?

2. Uto Takoe MarHUTHasi aHU30TPOIIKS, OCH JIETKOTO U TPYJHOTO HaMarHU4MBaHUs?
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3. HapucyiiTe neT/ii MarHuTHOrO TUCTEPE3UCA, UBMEPEHHBIE B JIETKOM U TPYTHOM
HaNpaBJICHUSX HAMarHUYMBAHUSA, €CJIA B 00pa3lie MpUCyTCTBYET CHIIbHAS
OJIHOOCHASI aHU30TPOIUSL.

4. Kak paccuuTarh NOJ€ U SHEPIUI0 MarHUTHOM aHU30TPOIUH MO METOAY IIIOIIAAEH?

5. UTo Takoe MarHUTOMEPTBBIN CJIOM B TOHKUX MarHUTHBIX IJIEHKaX U KaKoi
HKCIIEPUMEHT HY>KHO ITPOBECTH, YTOOBI ONPEACIUTh €T0 TOIIIHUHY ?

Kpurtepuu onneHuBaHMs 0T4YETA 110 JA00OpPaTOPHOI padoTe
Onenka TpeboBanus

«324TEHO» CTyseHT mpHuCyTCTBOBAJ Ha TJabopaTopHO padore,
CaMOCTOSTEIILHO MOJTyYHIT HEOOXOIUMBIC SIKCIIEPUMEHTATbHBIC
pe3yNbTaThl, 0POPMUI OTUET B COOTBETCTBHH C TPEOOBAHUSIMH,
MPaBUIILHO TIOCTPOMIT TpaUUEeCKUE 3aBUCHMOCTH (PU3HUIECKUX
BCJIMYHMH, CACIIANI TIPABUJIbHBIC BBIBObI, 00BsACHUI X0
3aKOHOMEPHOCTEH, POIEMOHCTPUPOBAJ IITyOOKOE 3HAHUE TCOPUU
HN3y4aCMbIX )IBJ'IGHI/II\/JI, IMpaBUJIbHO OTBCTUJI HA KOHTPOJIbHBIC
BOIPOCHI

«He 32YTeHO0» CTyIeHT He MPEeTOCTaBUI OTUET, TMOO0 OTYET HE COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBAHUAM 110 OPOPMIICHHIO HITH
COZICP)KAHHUIO, HE COJICPIKHUT BbIBOJIOB. CTYACHT MPEAOCTaBUII
PaBUIbHO O(OPMIICHHBIN OTYET, HO MCIIOIb30BANT Uy)KHE JaHHbIC.
CryneHT npeaocTaBuil IPaBUIbHO 0(OPMIIEHHBIN OTYET, HO HE
MOYET OTBETUTh HA KOHTPOJIbHBIEC BOMPOCHI.

Konrpoabnas padora

KoHTposbHble pabOThl MPOBOAATCA B BHJAE TECTOB JUIsl  MPOBEPKHU
TEOPETUYECKUX 3HAHUW CTYJEHTOB M PELIEHUS 3a1auM Il NPOBEPKU YCBOECHUS
IIPAKTUYECKUX YMEHUN M HaBbIKOB. Ha pemenme Ttecta orBomurcs 12 muuyt. Ha
pelieHre 3a1a4i OTBOJIUTCS 28 MUHYT.

Ipumep mecmoeozo 3adanusi

IloguepkHUTE TpaBUIIBHBIE BAapUaHTBl OTBETOB 110 BalllEeMy MHEHHIO.
BHuMaTenIbHO CMOTPUTE Ha BONPOC, B HEKOTOPBIX 3aJJaHUSAX MPABUIIBHBIX BAPUAHTOB
OTBETa MOKET OBITh HECKOJIBKO.

1. MarHuTHbBIMH CBOMCTBAMHU MOTYT 00J1a/1aTh
Jnsnextpuku

Merauisl

ITonynpoBOIHHUKHM

Bce BpIIIENEpEYNCICHHBIE MATEPUATIBI

2. B xakux equHUIIAX U3MEPSASTCS MAarHUTHBIM MOMEHT B cucteme CH?
A/M®

AM
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A-m?
A/m

3. KoaddumumenT pasmaranurBadus oueHb TOHKOM TUICHKH (TOMmMKHA 1 HM) B

IUIOCKOCTH IIJIEHKU B cuctemMe CU HpI/I6J'II/ISI/ITCJ'II>HO PaBCH

4, KoadduimenT pazMaranunBanus O4€Hb JUIMHHOM MPOBOJIOKH (UTMHA OOJIbIIE
nuametpa B 1000 pa3) B paauaibHOM KOPOTKOM HarpaiieHuu B cucteme CU
NPUOJIM3UTENIBHO PABEH

1

0

1/2

T

S. Ha rpanuie paznena IByX cpell HEPEepbIBHBI (MOXKET ObITh HECKOJIBKO
MPAaBUJIbHBIX OTBETOB)

TaHreHnuanbHas cocrapistonias H

HopmanwsHas cocrasstomas H
TanrennuanpHasi cocTasiistromnias B
HopmansHag coctasiistronias B

6. Hanpsxkennocts MarautHOro noss B cucteme CI'C uzmepsiercs B

2

I'c

emu

A/m

7. Cymma koaurmenToB pazmaranunBanus B cucteme CU paBHa
0

4An

1

3

8. Yemy paBen marHeToH bopa?
eh/4m

eh/2m

em/4rh

e/2m
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Q. Yemy paBHa yactota JlapMopoBoii npereccud B MAarHUTHOM T0JIe MHAYKIMU B

B cucreme CH?
eB/2upom
e/2m

eB/2m

e/2mB

10.  Kakue MarHWTHBIC MaTEepHaIbI C1abee BCEro pearupyroT Ha MarHUTHOE T0JIe?

deppoMarHeTUKu
[TapamarueTnku
JIlnamMargeTuKu

AHTH()EPPOMATHETHKHU

11. Kak 3amuceiBaeTcs 3akoH Kropu

xm=C/T

rm = CI(T-Ty)

ym = CI(T+T,)

Am = C-T/Ty

12. B o6Gmactu a 61M3KUX K HYJII0 HaKJIoH ¢yHKIuH JlamkeBeHa L(a) paBeH
1/2

1/3

1/4

1/5

13.  MOXHO 1 HACBITUTH MTOJTHOCTBIO MTApAMArHUTHBIM MaTepran?
Jla, MOHO, HO TI0JI€ JOJKHO OBITh BhIIE B cpeanem 10° D
HeB0o3M0XKHO, €CIM HE pacCMATPHUBATH CIYYai aOCOIIOTHOTO HYJIS

Het, HEBO3MOXHO TIPH JTFOOBIX YCITOBHUAX

Jla, MO>XHO, HO TOJIBKO TIPH OYE€HBb HU3KUX TEMIIepaTypax v OOJIbIITNX MarHUTHBIX
IIOJISIX

14.  Ilpenrnosnoxum, 9TO MarHeTU3M BEIIeCTBA MTOJTHOCTHIO 00YCIIOBIICH
CIIMHOBBIMH MOMEHTAMH €T0 3JIeKTpOHOB. Uemy Oymet paBeH (-pakTop B TAKOM
ciayyae?

15. Uemy paBHa NpPOEKIIMS MArHUTHOIO MOMEHTA Ha HaIlPaBJICHHE MAarHUTHOTO

moJis?

giued
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Qunsy/JUJ + 1)

Qins(J+1)

QiusM;

16. B xakom ciaydae ¢pyHkuus JlamkeBeHa nepexoauT B pyHkiuo bpumiosna?
Ecnu BemecTBo AMaMarHeTuK

Ecau J 6eckoHeuHO

Ecnu g-axtop pasen 2

Huxkorna He nepexoaur

17. Iloyemy MOJEKYJIIPHOE MOJE HE HAMAarHMYMBAET BEIIECTBO JO HACHIIICHUS B
OJITHOM HaIlpaBJICHUN?

OTO NPOTUBOPEUUT YCIOBUIO MUHUMYyMa 3HEPrUU 3eeMaHa

OTO NPOTUBOPEUNT YCIOBUIO MUHMMYyMa 3HEPIMY MarHUTHON aHU30TPOITNN

OTO NPOTUBOPEYUT YCIOBUIO MUHUMYMa MarHUTOCTaTUYECKON SHEPTUU

OTO NPOTUBOPEUHUT YCIOBUIO MUHUMYMa OOMEHHOM YHEPTUu

18. Kakoii u3 heppoMarHeTHKOB UMEET Han0oJiee HU3KYI0 HAMarHUYEHHOCTh MPHU
temneparype 200 K?

KoGanbT

Kemneso

["agonuuui

Huxenb

19. Tlouemy cymiecTBYIOT JiBe Temneparypbl Kiopu, peppomaruutHas u
napaMarHuTHas?

N3-3a cynepnapamarseTuzma

N3-3a 00pa3oBaHus CIMHOBBIX KJIACTEPOB

N3-3a 00pa3oBaHKs CIHHOBOTO JIbJIa

N3-3a mapanpouecca

20.  VYkaxwure npaBUiIbHYIO (HOPMYITy SHEPTHH OOMEHHOTO B3aUMOJICUCTBUS Eex
MEXTy IByMsI CHUHOBBIMU MOMEHTaMU Si U Sj, eciii J — 0OMEHHBI HHTerpal
—2J8; X §;

—2]S;S;

2]8; X S;

2]8;S;

[Tpumep 3amaun
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MarauTHasi BOCHpUUMYMBOCTh HUKEIS npu Temnepatypax 400 u 800°C paBHa
1,25-10% u 1,14-10%,

MarHuTHYI0 BocpuuMunBOCTh Iipu 7' =600°C.

COOTBETCTBEHHO Onpenenute Temneparypy Kropu wu

KpI/ITepI/II/I OHCHMBAHUA KOHTPOJbHBIX paﬁoT

Onenka TpedoBanust
«OTJIUYHO» Crynent pewnn 70% TeCTOBBIX 3a1aHUI U 3a7a4y
«XOpOII0» Crynent pemnn 55-69% TecTOBbIX 3aJaHUI U 3a1a4y

«yaosJieTBoputTeabHo» | CtyneHt pemmn 40-54% TecTOBBIX 3aJJaHUM U clieNall TPaMOTHYIO
MOMBITKY PEUINTh 3a/1a4y, HO MOT OIIUOUTHCS C OTBETOM MIIH
penmi 30-44% TecTOBBIX 3aJIaHUM, HO PEIIWJI 337]a4y UICAIbHO.
Crynent pewmnn meHee 40% TecTOBbIX 3aJaHUI U HE PELn
3amauy. [IpaBuiibHO penienHas 3agava naet mwitoc 10% k

pE3YNIbTaTy TECTOBBIX 3aIaHUN.

«HEYIAO0BJETBOPUTECJIBHO»

Kpurepuu oueHkH 3aliUThl KYpPCOBOil padoThI

OObeKTaMu OIICHUBAHUS BBHICTYTAIOT:

- PaCKpBITHE JIUTEpaTypHOro 0030pa (00beM MaTepualna, COOTBETCTBUE
JUTEPATYPHOTO 0030pa MOCTABICHHOM 1I€JIN UCCIICIOBAHUS, AKTYaIbHOCTh
PacCMOTPEHHBIX CTaTel);

- PACKpBITHE SKCIIEPUMEHTAIBHBIX METOIOB (TOHUMAaHHE (PU3UMIECKHIX
MPUHITUTIOB (YHKIIMOHUPOBAHUS YCTAHOBOK);

- IpeACTaBJICHHBIC PE3YIbTATHl (00BEM PE3yJIbTATOB, aHAIHN3, IPABUIHHO
C/ICJIaHHbIE BBIBOJIbI);

- ohopmIleHHE U TIpe3eHTalus (IpaBuiIbHOE 0(hOPMIIEHHE OTYETa 10 KypCOBOM
1 Ka4eCTBO JIOKJIA/Ia).

[To xaxxgoMy 0OBEKTY JaeTCsl XapaKTepUCTUKA MPOIEAYP OLICHUBAHUS B

MIPUBS3KE K UCIIOIb3YEMBIM OIICHOYHBIM CPEICTBAM.

Ouenka 50-60 6a.1;10B 61-75 6ans0B 76-85 6an10B 86-100 6as1;10B
(Hey10BJIETBOP yIOBJIeTBOpHUTE | (XOPOIO) (oTaIMYHO)
HUTEJBHO) JIbHO)
Kpurepun ConepxaHue KpUTEPUEB
PackpsiTne JIuteparypHbiit JIuteparypHslii JlurepatypHbIit JIntepatypHbIit
JUTEPATYPHOTO 0030p HE 00630p oT 2 110 5 0030p oT 5 10 7 0030p Ooee 7
o030pa COOTBETCTBYET CTp. CTp. CTp.
00BEeKTYy
UCCIIEIOBaHMS
1100 MeHee 2
CTp.
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PackpeiTne OKcHepuMeHTalIb | DKCclepuMeHTalIb | JkcrepuMeHTanb | CTyneHT
HKCIIEPUMEHTANIb | HbIE METO/IbI HE HBIE METO/IbI HBIE METOJIBI IIOJIHOCTBIO
HBIX METOJIOB PacKpbIThI COBCEM | YKa3aHbI, HO HE PacKpbIThL, HO MIOHMMAET
MOHATHBI UX HEI0CTaTOYHO (bYHKIMOHHPOBA
dbuznveckue rIyOOKO HUE
HPUHLUIIBI HKCIEPUMEHTAIIb
(GYHKIIMOHMPOBAH HBIX YCTaHOBOK U
us MOJXKET
OOBSICHUTB,
KaKue
¢buznveckue
SBJICHUE JIeXKAaT B
OCHOBE UX
paboThI
IIpencrasiennsie | Pe3ynbraTel HE Pesynprartsl Pe3ymnbprarsl Pesynbprarsl
pe3yNIbTaThI odopMIIeHbI, WK | 0OpOpPMIICHBI 0o opMIICHBI o OopMIICHBI

HE II0 BCEM
3aJaHUsIM, UIIH

IIPaBUJIBHO, 110
BCEM 3aJaHUM,

IIPaBUJIBHO, 110
BCEM 3a/IaHMSM,

IMpaBUJILHO U 1O
BCEM 3aJJaHUAM

OTCYTCTBYIOT HO €CTb OLIMOKU | HO €CTh
BBIBO/IbI B aHAJIM3E U HE3HAYUTEIJIbHbIE
BBIBOJIAX OLIMOKH B
aHaJIu3e u
BBIBOJIAX
Odopmiienue u Crynent He roToB | CTyI€HT MOKET CryneHt IIpe3enranus
IIpe3eHTalHs K JOKJIany clenarhb AOKIAA, | JOKJIAJbIBAcT sApKasi, peub
HO TOBOPUT MaTepuai, HO YBEpEHHas,
HEYBEPEHHO, YTO | HEAOCTATOYHO 00beM
o0BsICHSIETCS SPKO M YBEPEHHO, | MPE3EeHTaluN
OTCYTCTBHEM 1100 6onee 10
ITOHMMAaHHUs IIPE3EHTALNS CJIaliJI0B,
3aJlaHHOU MeHee 7 MUH., JUINTENBHOCTh

MPOOIEeMBI HITH
OTCYTCTBHEM
pe3yIbTaToB

1100 00BEM
[pe3eHTalUU
menee 10
CclIa10B

Ooiree 7 MHH.,
CTYICHT
OTBEYAET Ha
OOJILIIMHCTBO
BOIIPOCOB
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