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MHMNHOBPHAYKU POCCUN
\)} denepanbHOE rocyIapcTBEHHOE OI0/DKETHOE 00pa3oBaTebHOe
@ YUpEKICHHUE BBICLICTO 00pa30BaHUs

«Yensbunckuii rocygapcreensiid yausepcure (PI'BOY BO «Uenl'Vy)

Pabouas nporpamMma nucuumuinHsl "PaguocnekTpockonys” Mo HanpaBlIeHHUIO NOATroToBKH (creruansHocTH) 03.04.03
"Pannodusuka" HanpasieHHOCTH (MPoduITi0) DIIeKTPOHHBIE U HHPOPMALHOHHBIE YCTPOHCTBA POOOTOTEXHUUECKIX cTp. 2
cuctem ®I'BOY BO «Henl'Y»

Conepxanue

1. Ilenu ocBOCHUS TUCHUTUIUHBI

2. Mecro nucuuniunsl B cTpyktype OITOIT

3. Komnerenuuu obyuaroierocs, popmMupyemMbie B pe3ysibTaTe OCBOSHUS JUCITUTUTHHBI
(Momyst)

4. O0beM TUCIUTIINHBI (MOITYJIs)

5. CTpyKTypa U coJepKaHue JUCUUILIUHBI (MOYJIS)

6. @OHJ OLICHOYHBIX CPEICTB

6.1. Ilepeyenp BUIOB OLIEHOYHBIX CPENICTB

6.2. TUNOBBIE KOHTPOJIBHBIE 3aIAHUS U UHBIE MATEPHUAIIBI IS TEKYILIEH aTTeCTalun
6.3. TunoBbIE KOHTPOJIBHBIE BOIIPOCHI U 3aJaHUSA ISl IPOMEKYTOYHOM aTTECTALNN

6.4. Kputepuu onieHuBaHus

7. YueOHo-MeToAn4YecKoe U HHPOpMAIITMOHHOE 00eCTICUeHUE AUCITUTIIIMHBI (MOTYJIs)
7.1. Pexomenayemas nureparypa

7.2. llepedyenn pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHUKAaIIMOHHOM ceT "MHTepHeT"
7.3. Ilepeyenb MHPOPMAITMOHHBIX TEXHOJIOTHUIMA

8. MarepuanbHO-TeXHUYECKOE 0OecreueHrne JUCIUTUTHHBI (MOTYJIs)

9. MeTonuueckue ykazaHus JUisi 00y4aroIuxcs M0 OCBOCHUIO TUCIMUIUIMHBI (MOTYJIs)
10. CiennanbHbIe YCIOBUSI OCBOCHUS JUCIIUIUIMHBI O0YYAIOIIMMUCS ¢ MHBAJTUIHOCTHIO U
OTPaHUYECHHBIMH BO3MOKHOCTSMHU 3/I0POBBS
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MHMNHOBPHAYKU POCCUN
\)} denepanbHOE rocyIapcTBEHHOE OI0/DKETHOE 00pa3oBaTebHOe
@ yUpEKICHHE BBICLICTO 00pa3oBaHUs

«Yensbunckuii rocynapcreenusiid yausepcure (PI'BOY BO «Uenl'Vy)

Pabouas nporpamma nucuuiuinHsl "PaguocnekTpockonus” Mo HanpaBieHHIO NoAroToBkH (crenuansHoctH) 03.04.03
"Pannodusnka" HanpasieHHOCTH (MTPpoduIT0) DNEeKTPOHHBIE U HHPOPMALHOHHBIE YCTPONUCTBA POOOTOTEXHUUECKHX cTp. 3
cuctem ®PI'BOY BO «Henl'Y»

1. HEJIX OCBOEHMA NTUCHUTIINHBI

Jucruruinia «PaanocneKTpOCKONUsD» CTaBUT CBOCH IEJIbI0 JaTh PACIIMPEHHOE MPEICTaBICHUE 00 JNEKTPOHHOM MapaMarHUTHOM
pe3onance (OIIP) u snepHOoM MarHuTHOM pe3oHaHce (SIMP), kak 00 OCHOBHBIX pamuO(U3NYECKUX METOAAX HCCIIETOBAHUS
COCTOSIHUSI BELIECTBA B KOHJACHCUPOBAHHOM COCTOSHHH, O PAa3JIMYHBIX METOIMKAX MPUMEHEHHS ITUX METONOB VIS HCCICIOBAHUS
TBEPBIX TEJI, )KUIKHX KPUCTAIIIOB U KHUAKOCTEH.

33,&&‘1651 Kypca SABJIICTCSA U3YUCHUE TCOPETUYCCKUX OCHOB METOI0B OIIP u ﬂMP, 06peTeHMe HABBIKOB HCIIOJIB30BAaHHUA 3TUX MCTOJ0B
JUISL UCCIIENOBAHMA BEIIECTBA U TPUMEHCHHUA €0 B XUMUH, MEIUIITUHE, OHOJIOTHH H Pa3IMIHBIX OTPACIIAX HAYKU U TEXHUKH.

WHankaTopsl 1OCTH)KEHUS] KOMIIETEHIIMA:

IIK-1.1. O6nazaer 3HaHUAMU B CBOEH OOJNACTH HAy4HO-HCCIIEAOBATEIBCKON JACSTENBHOCTH O NPUHIMIIAX paboThI, yCTPOHCTBE,
TEXHUYECKUX BO3MOXKHOCTSAX PAAMOM3MEPHTEIBHOr0 000pYJOBAaHHS; KOHTPOJE TEXHHYECKOrO COCTOSHHS DPaJMO3ICKTPOHHBIX
CHCTEM U NEPCIEKTUBBI UX COBEPIICHCTBOBAHMS; CIIOCO0AX HACTPOMKH PaJMO3IEKTPOHHBIX CHCTEM; TEXHOJIOTHMH aBTOMATHYECKOI
00paboTKy nH(pOpMALUK; METOAAX U COCO0aX KaIUOPOBKY KOHTPOIBHO-U3MEPUTENbHBIX TPHOOPOB.

[IK-1.2. JleMOHCTpUpPYET yMEHUE HACTPOUKH, AUATHOCTUKU U OLEHKH TEXHUYECKOI0 COCTOSHUS PAJUO3JIEKTPOHHBIX CUCTEM B CBOEH
HaY4HO-HCCIIEI0BATEIbCKON ESTEIbHOCTH.

[IK-1.3. Nmeer npakTU4ecKuid ONbIT (HABBIKK) MCIIOJIb30BAHUS B CBOEH Hay4YHO-HCCIIENOBATENIBCKON JESITEIbHOCTH TECTUPOBAHUS
paboThl, HACTPOHKH, MOHHUTOPHHIA TEXHHUYECKOTO COCTOSHHS, YCTPAaHEHHs HEHCIPABHOCTEH M NPOBEPKH (HYHKIMOHUPOBAHHS
PaIuO3IEKTPOHHBIX CHCTEM.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII

Huxn (pazpem) OITIOIT: |Bl .B.JIB.01.01

2.1 TpeGoBaHus K NpeABAPHUTEbHON NOAT0TOBKe 00y4Yal01Lerocs:

CrienasibHbIi paguopU3NUECKUi MPAKTUKYM (OCHOBBI POOOTOTEXHHUKH)

2.2 JIncuMnIuHbI M MPAKTHKHU, VIS KOTOPBIX OCBOEHHE JaAHHOH JUCHUIIHHBI (MOAYJIs1) He00X0AMMO KaK MpeAllecTBYIoIIee:

[IponsBoacTBeHHAs MpakTHKa (IPeAIUIIIOMHAs IPAKTHKA)

IMoaroroBka K mpowueaype 3allUThl U 3alIUTa BBITYCKHOH KBATU(QHUKAIIMOHHON padoThI

3. KOMIIETEHIINH OBYYAIOIIEI'OCH, @OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUSA JUCIHHUIIJINHBI
MmonyJis)

IIK-1: Cnoco6en ucnoJib30BaTh B CBOEH HAYYHO-HCCJIEJ0BATENbCKOM JeTeJIbHOCTH 3HAHHE MPUHIIUIOB PA00OTHI M METOBI
IKCIIYATALHHM COBPEMEHHOH PaJN03/IeKTPOHHOI annapaTypbl H 000py10BaHuS.

3HaTh:

Jns noctmxenus nanukaropa [1K-1.1: 3Hate B cBoell 00JIacTH HayYHO-MCCIIEAOBATENBCKOM NEITENPHOCTH O TMPHHIUIAX PaOOTEL,
YCTPOMCTBE, TEXHUYECKHX BO3MOXKHOCTSAX PaJMOU3MEPUTEIILHOTO OOOPYZOBaHHSA; KOHTPOJE TEXHHYECKOTrO0 COCTOSIHHUS
PaJHO3IEKTPOHHBIX CUCTEM U IIEPCHEKTUBHI HX COBEPIICHCTBOBAHMS; CIIOCO0aX HACTPOHKH PAJHOIIEKTPOHHBIX CHUCTEM; TEXHOJIOTHH
aBTOMAaTU4YeCKOil 00paboTku MH(OpMAIMU; METoJaxX M Crnocobax KaJIMOPOBKH KOHTPOJIBHO- U3MEPHUTEIBbHBIX NPHOOpPOB (0 MecTe
METOJIOB PaJHOCIIEKTPOCKONHUH: 3JIeKTpoHHOro napamarautHoro (OIIP) m saepHoro marautHoro pesonanca (SIMP) cpenu apyrux
METOJIOB UCCIEA0BAHUs, O Pa3feNeHUU METOJO0B PAaAMOCHEKTPOCKOINY Ha METOMUKH B 3aBUCHMOCTH OT arperaTHoro u ¢a3oBoro
COCTOSIHUSI BEIIECTBA, €r0 CTPYKTYpPbI, €CTECTBEHHOW PAacCHpOCTPAHEHHOCTH XUMHMYECKHX 3JIEMEHTOB, HAINYMS WM OTCYTCTBHUS Y
HCCIIEyEMBIX Si7iep KBaJPYIMOJbHOTO MOMEHTA; O METOAAX IIEpeHOCca MOJApU3aI[Mi MAarHUTHBIX SJIEp, METOAaxX pacyeTa CTPYKTYpPHBIX
napameTpoB u3 crekrpoB OIIP u SIMP; o snepHOil MarHuTHO# TOMOrpadHu M BH3YyalIM3allMH BHYTPEHHEW CTPYKTYPBI KHBBIX
OpPraHU3MOB, O MPEUMYIIECTBAX M HEAOCTaTKaX METOJOB PaJUOCIHEKTPOCKONMU; O TOM, KaK HCIOJb30BaTh B CBOCH HayuyHO-
HCCIIE/IOBATEIbCKOI IeSTeIbHOCTY 3HAHUH COBPEMEHHBIX NMPOOJIEM M HOBEHWIIMX JTOCTH)KEHHH B 00JaCTH MCCIIEIOBAaHHS BELIECTBA
panuodu3NIecKUMU METOAAMH, B TOM YHCIIE U METOAAMH PAAHOCIEKTPOCKOIIHH )

YMmerh:

Jnsa poctmxenus uHpukaropa IIK-1.2: YMers mpou3BOAWTh HACTPOMKH, IMArHOCTUKA M OLEHKM TEXHHYECKOTO COCTOSHUS
PaZMOAIEKTPOHHBIX CHCTEM B CBOCH Hay4YHO-HCCIIEOBATEIBCKOW NEATEIbHOCTH (BhIOpaTh M3 MHOXecTBa mertomuk OIIP u SIMP-
CHEKTPOCKOIINHU HYXKHYIO B 3aBUCHMOCTH OT CBOMCTB U COCTOSIHUS HCCIIEyE€MOI0 BEIECTBAa U IIPUMEHUTH €€ Ha MPaKTHKE, IPOBECTH
NOUCK WM aHalIM3 HAy4HOW JIUTepaTypbl MO NMPUMEHEHHUIO M Pa3BUTHIO METONOB PAaJUOCIHEKPOCKOIHMM; CAMOCTOATENBHO CTaBUTh
Hay4HBle 3afayd B OOJIACTH HCCIEIOBaHUS BEIIECTBA METOJAMH PAJUOCIEKTPOCKONMM W pellaTh MX C HCIOJIb30BaHUEM
coBpeMeHHbIX crnekTpoMeTpoB OIIP u SIMP u apyrux mpu®opoB U 000pyIOBaHUS U HOBEHIIETr0 OTEUECTBEHHOTO M 3apyOeXHOro
OTIBITA)

© ®I'bOY BO «Yenl'V»




MHMNHOBPHA VYK POCCUI

\) DenepanbHOE rOCyIapCTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOe
YUpEKICHHE BBICLIEr0 00pa3oBaHMs

«Yensbunckuii rocy napcrBenHsli yauBepcurer» (PI'BOY BO «Uenl'Vy)

Pabouas nporpamMma nucuumuingsl "PaguocnekTpockonys” Mo HampasieHHIO TOAToToBKHU (cnenuansHocTr) 03.04.03

"Papnodusuka" HanpasiaeHHOCTH (IpoduITio) DNEeKTPOHHbIC 1 HH(POPMALMOHHBIE YCTPOWCTBA pOOOTOTEXHUYECKHX cTp. 4

cucteM ®I'BOY BO «Uenl'V»

Baagern:

Hnst moctmxenust uaankaropa [1K-1.3: BnageTs HaBbIKAMH HCIONb30BAHUS B CBOCH HAYYHO-HCCIIEIOBATEIBCKOW NEATEILHOCTH
TECTUPOBAaHMS PAOOTHI, HACTPOMKH, MOHHTOPHHIA TEXHHYECKOTO COCTOSHHUS, YCTPAHEHHS HEHCIPABHOCTEH U IPOBEPKH
(GYHKIIMOHUPOBAHHS PAJHOIIECKTPOHHBIX CHCTEM (HaBbIKAMU W3BIICUCHUS MH(GOPMAIMU O CTPYKTYPE U COCTOSHHHU BELISCTBA U3
cnektpoB OIIP u SIMP u BpeMeH penakcaiuyi HaMarHWYEHHOCTH;, BJIaJIeTh WHQpOpMAIeid 000 BCeX METOJHMKAaX HCCIIEIOBAHHUS
BEIIECTBA METOJOM PaIMOCHEKTPOCKOIHH, YTOObI M3 HHX BBIOPaTh METOIHKY, HYXHYIO Uil JaHHOTO KOHKPETHOTO CiIydas
HaBBIKAMHU pabOTHI HA COBPEMEHHOM OTE€YECTBEHHOM U 3apyOeskHoM DI1P u SIMP-o60pynoBanum)

B pe3yabTarte 0ocBOCHMS IMCHUIIIMHBI 00y4YaroLuiics 10/KeH

3.1

3HaTh:

3.1.1

0 MEeCTe METOJIOB PaJHOCIEKTPOCKOIHH: AIEKTPOHHOTO mapamarHuTHoro (OI1P) u simepHOro MarHUTHOTO pe3oHaHca
(SIMP) cpenu npyrux METOIOB HMCCIENOBAHUS, O PA3JEIICHMH METOJIOB PAJMOCIEKTPOCKONHUH HA METOJHUKH B
3aBUCUMOCTH OT arperaTHoro u ()a3oBOT0 COCTOSHHS BEILECTBA, €r0 CTPYKTYpPbI, €CTECTBEHHON PacpOCTPaHEHHOCTH
XUMUYECKUX DIEMEHTOB, HAJIMYMS WIK OTCYTCTBUS y UCCIELYEMBIX AP KBAAPYIIOJIbHOIO MOMEHTA;

3.12

0 METOAax MEPEHOCa NMOIAPpU3all MAarHUTHBIX AA€P, METOAAaX pacdeTa CTPYKTYPHBIX IIapaMeTPOB U3 CIICKTPOB OIIP
u SIMP;

3.1.3

0 sAePHON MarHUTHOW TOMOTpadyy ¥ BU3yalIN3allii BHYTPEHHEH CTPYKTYPHI )KUBBIX OPIaHH3MOB, O IPEHUMYIIECTBAX
U HEJOCTAaTKaX METOJIOB PaJMOCIIEKTPOCKOIIMH; O TOM, KakK HCIIOJIb30BATh B CBOCH HAy4YHO- HCCIIEIOBATEIBCKON
JIESTEIbHOCTH 3HAHUI COBPEMEHHBIX NpOOIEeM M HOBEHIIMX JOCTH)KEHHH B 00JACTH MCCIIEOBaHMS BeEIECTBA
pannou3nYecKUMU METOJJaMHU, B TOM YHCJIE M METOAAMH PaJUOCIIEKTPOCKOIHH;

3.14

Kpyr (I)I/IZI/I‘IGCKI/IX HpO6JIeM, KOTOPBIC MOXXHO PEIIUTb METOJAOM AMP u 3HAaTh, KaK UX PCHINTH CaMOCTOATCIBHO B
JAaHHOM KOHKPETHOM CJiy4dae.

3.2

YMeTh:

3.2.1

BbIOpaTh u3 MHOXxecTBa MeToquK OIIP u SIMP-cnekTpockonuu Hy»KHYIO B 3aBUCHMOCTH OT CBOMCTB M COCTOSHUS
UCCJIEAYEMOr0 BEIECTBA M NPUMEHHMTh €€ Ha IIPAaKTHKE, IPOBECTH IOMCK M aHAIU3 HAY4YHOW JIMTEPATyphl IO
MPUMEHEHUIO ¥ Pa3BUTUIO METOJOB PAJHOCIIEKPOCKOINH;

322

CaMOCTOSATENBHO CTaBUTh HAay4YHBIE 3aJa4M B OOJIACTH MCCIIEIOBAHHUS BEIIECTBA METONAMU PaAHOCIEKTPOCKONHHU H
pelIaTh UX C UCIOJIB30BaHUEM COBPEMEHHBIX crekTpoMeTpoB OIIP u SIMP u npyrux npuGopoB U 000pyAOBaHUS U
HOBEHIIIEr0 0TEUECTBEHHOTO U 3apy0eKHOTO OIbITa

33

Baapners:

33.1

HaBBIKAMHU H3BJICYCHUS] MHGOPMALUU O CTPYKTYpe M COCTOSHHMHU BemiecTBa u3 crektpoB JIIP u SIMP u Bpemen
pellakcalnuu HaMarHH4eHHOCTH;

332

BJIaJICTh PlH(l)OpMaIll/Ieﬁ 000 Bcex METOAMKAX UCCJICAOBaHUsA BCIICCTBA METOAOM PaAUOCIICKTPOCKOIINH, 4TOOBI U3 HUX
BI)I6paTL METOAUKY, HY>KHYIO UL JaHHOTO KOHKPETHOT'O ClIy4as;

333

HaBbIKAMU PabOTHI HA COBPEMEHHOM OTE€4ECTBEHHOM U 3apyOexxHoM OIIP u SIMP-o60pynoBaHuu.

4. OFBEM JUCLUIIIMHBI (MOIY.I5)

OOwas TpyooemMKoCTb 23ET

Yacos 1o yueOHOMY ILI1any: 72 Bunbr koHTpOIIS B cemecTpax:

B TOM 4YHCIIC:

ayIUTOpHBIE 3aHATHUS: 28 3aueTsl 3

caMmocTosTeNnbHas padora: 41,1
KoHTakTHas pabdora: 30,9

HKP: 2,9
5. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI (MOAYJIST)
Kon HaumenoBaHue pa3jiejioB U TeM /BUA 3aHATHS/ Cemectp | YacoB Jlntepatypa
3aHATHSA / Kype

Pasnen 1. Panuocnexkrpockonusi. JJIeKTPOHHHBIH NapaMarHUTHBINH
pe3oHaHC
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U

MIJHOBPHAYKU POCCHUUN
denepanbHOE rocyIapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOS
yUpEKICHHUE BBICLIECTO 00pa30BaHUs

«Yensbunckuii rocygapcrseHubiid yausepeure™ (PI'BOY BO «Uenl'Vy)

Pabouas nporpamMma nucuumuingsl "PagrocnekTpockonys” Mo HanpaBIeHHUIO NOAToToBKH (crenuansHocTH) 03.04.03

"Pannodusuka" HanpasieHHOCTH (MPoduITI0) DIIeKTPOHHBIE U HHPOPMALHOHHBIE YCTPOHCTBA POOOTOTEXHUUECKIX cTp. 5
cuctem ®I'BOY BO «Henl'Y»

1.1 Papnocnekrpockonus. ONEKTPOHHBIM mapaMarHUTHBIA pe3oHaHc (OIIP). 6 JI1.1J11.2 J11.3
Cuextper DIIP opranmdeckux pagukanoB B kuIKocTsx. Crektpsr JIP JI1.4J12.1 J12.2J13.1
OpPraHMYeCcKUX pPaAuKaloB B TBepAbx Temax. Crmektpel OIIP opranmueckux 0132332455
MOJIEKYyJl B TpuiuleTHOM coctosiHud. Cnextpsl OIIP  Heopranmuyeckux
panuxanoB. Crnextpsl OITP 371eMeHTOB IPOMEXYTOUYHBIX Tpymil. Paciennenue
B HYJIEBOM IIOJI€ JUTS TPUILIETHBIX COCTOSIHUI. MIOHBI, HMeloIne CITuH OOJbIe
1. /Jlex/

1.2 PangunocniekTpockomnusi. DIEKTPOHHHBIN MapaMarHUTHBIN pe3oHaHc /J1ab/ 6 JI.1 J11.2 J11.3

J11.4J12.1 J12.2J13.1
01020233435

1.3 IIpopaboTka JEKIIMOHHOTO MaTepraa. 14 JIT.1 JI1.2 JI1.3

IloaroroBka k nabopaTopHbIM padoram. /Cp/ J11.4J12.1 J12.2J13.1
01023334 35
Pa3nen 2. finepHblii MAarHUTHBIN pPe30HAHC

2.1 SnepHslii MaruuTHbIA pezoHanc (SIMP). SIMP u cTpykTypa TBEpIOro Tela. 6 J1.1J11.2 J11.3
JIByX- 1 TpeXCIMHOBBIE CHCTEMBI. PeopreHTalliOHHbBIE IBUKEHHUS B TBEPIBIX JI1.4J12.1 J12.2J13.1
tenax. Cyxenue nunuii SIMP B tBepapix Tenax. Cyxenue nuuuil SIMP B 01323324055
TBEPABIX TeJaX C IOMOLIBIO BpaIleHHWs 00pas3la MOA MardueckuM YIJIOM H
UMIIyJIbCHBIX ~ BO3AEHCTBUH.  VIMIyIbCHBIE — MOCIIEAOBATEIbHOCTH  JUIA
TIOJIyYeHHsI CIIEKTPOB BBICOKOTO paspeuieHus B TBepAbIX Tenax. CruHOBas
temneparypa. JMP peakux sgepHBIX CIOMHOB M KpOCC- TOJIApU3aLUs.
poitHoit pe3onanc. Dddexr Osepxaysepa. SIMP B TBepmom Tene mpu
HAJIMYMU KBa/IPYNOJbHBIX B3auMoeicTBuil. IMP- tomorpadus. /Jlex/

2.2 SInepHblil MarHUTHBIN pe3oHaHc. /J1ab/ 6 J1.1J11.2 J11.3

JI1.4J12.1 J12.2J13.1
01323324055

2.3 TIpopaboTka JEKIHOHHOTO MaTepHaa. 14 JIT.1 JI1.2 JI1.3

IToaroroBka k nabopaTopHbM padotam. /Cp/ JI1.4J12.1 J12.2J13.1
01020232435

Paznen 3. IlpumeHeHue MeTOA0B JJIEKTPOHHOTO MNAPAMATHUTHOIO U

S1IePHOr0 MarHUTHOI'O Pe30HAHCA B HayKe, MeJJHI[MHEe M IPOU3BOJCTBE

3.1 IIpuMeHeHne METONOB  JIEKTPOHHOTO IMAapaMarHUTHOTO U SAEPHOTO 2 JI1.1 J11.2 J11.3
MAarHUTHOTO pE30HAHCA B XWMHH, OWOJIOTHH, MHHEPAJIOTHH, MEAWUIUHE U JI1.4J12.1 J12.2J13.1
TexHuke. /JIex/ 013233 2455

32 IIpuMeHeHre METOLOB  JJIEKTPOHHOIO  IapaMarHUTHOTO M SAEPHOTO 2 JI1.1J11.2 J11.3
MarHMTHOTO PE30HaHCA. JI1.4J12.1 J12.2J13.1
IToaroroBka k n1abopaTopHbIM paboTam. /J1ad/ 01323324055

33 IIpopaboTka neknroHHoro marepuana. /Cp/ 13,1 JIL.1J11.2 J11.3

JI1.4J12.1 J12.2J13.1
01323324055
Pa3znen 4. Mnas koHTakTHAs paboTa
4.1 MuauBuayanbHble KOHCYIbTAIMH, TEKYIINUH KoHTpoib /MKP/ 2,9 JIT.1 JI1.2 J11.3

JI1.4J12.1 J12.2J13.1
0132332455

6. ®OHJ OIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUAOB OLEHOYHBIX CPEACTB

CobecenoBaHue 1 OTYET O JIaAOOPATOPHBIM paboTam

Tect
3auer
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6.2. TuNOBbIE KOHTPOJIbHbIE 32/IaHUSI H MHbIe MATEePHAJIbI /ISl TEKYIIel aTTecTaluu

ITpumepHbIe BOIPOCH! UL cOOeCcen0BaHUsI 1O J1JAOOPATOPHBIM paboTaM:

. Kakue uacTuis! sBIAI0TCS MapaMarHUTHHIMU?

. Kaxk paccuutsiBaercs g-hakTop A CIMHOBOTO U OPOUTAIBHOIO MarHeTusma?

. Kak paccunthiBaetcs g-pakTop B ciiyyae CIMH-OpOUTAIILHOM CBSI3H?

. HazoBure dakTops! "3aMopakuBaHus" OpOUTAIBHOTO IBUKCHUS.

. Uem onpenensiercst mupuna quaun J11P?

. UeMm omnpenenseTcss aHU30TPOIUS g-TeH30pa?

. HazoBuTe BUABI B3aUMOIEHCTBUI MEXKIY SACPHBIMHA CITTHAMH.

. IToueMy IUNOJIb-AUIONBHOE B3aUMOAEICTBYE SIEPHBIX CIIMHOB YaCTO OKAa3bIBACTCS BPEAHBIM?

9. Kakue cymiecTBytoT cocoObl Cy»KEHHUS IMHUN B TBEPJBIX Tenax?

10. YcnoBus, HanaraeMble Ha CKOpPOCTb BpallleHHs 00pa3lia U MOLIHOCTb PaJUOYaCTOTHBIX UMILYJILCOB

11. Kakast 9acTh AUIONB-TUIIOIBHOTO B3AaHMOJEHCTBUS YCpEeIHsIeTCS B CIydae BpalleHHs o0pasiia 1ol MarmdecKiM YIJIoM, a Kakas B
clly4ae UMILyJIbCHOTO BO3IEHCTBUSA?

12. Kak paccunThIBaeTcs CpelHUH TI'aMWIBTOHHAH AWIONb-JHUIIOJIBHOIO B3aMMOJEHCTBHE OJHOTUIHBIX S/IEPHBIX CIUHOB IIPH
UCIIOIb30BAHUM YETBHIPEXUMITYIbCHOTO Iukiaa WHH-4?

13. B uem npeumymiectBo SIMP BbICOKOT0 pa3pelieHus B TBEPAbIX TelIax U KUIKOCTAX?

14 KakoBa cxema MPOBCACHUST DOKCICPUMEHTA CIIMH-JIOKWHTA Jid HU3MCPCHHUS BPCMCEHU CHMH-pClHCTO‘{HOﬁ peirakcauud BO
Bpamaroleiics cucreme KoopauHat?

15. IToueMy B yCIOBHUAX CIMH-TOKHHIA 36¢EMAaHOBCKAsl U AUMOJbHAS CUCTEMBI CUJIBHO B3aUMOAEHCTBYIOT APYT € ApyroM?

16. UccnenoBanue nuddy3uOHHBIX U PEOPUEHTAIMOHHBIX JBIKESHUH METOJIOM CIIMH-JOKUHTA.

17. YTo Takoe KpOCC-NONApU3aIUs sIICPHBIX CIIMHOB U KAKOBBI YCIIOBUS €€ pealu3anuu?

18. KakoBa cxema npoBeeHHs SKCIIEPIMEHTA ISl HAOIIOICHUS PE30HaHCa PEIKUX CITHHOB?

19. JIns yero B SKCHEpUMEHTE Uil HAOJIONEHHs pE30HAHCAa PEIKUX CIHHHOB HEO0XOAWMO OOECIEeYHTH BBHIIOJHEHHE YCIOBUS
«CIIUHOBOW Pa3Bs3KU»?

20. ITouemy mocne TEMIOBOTO KOHTAKTa € PACHPOCTPAHEHHBIMHM CHMHAMH TEMIEpaTypa CIHMHOBOM CHCTEMbl PEJKUX CIIMHOB
CYLIECTBEHHO ITOHMXKAETCs?

21. KakoBa cTeneHb yBEJIMYEHHUs YyBCTBUTECIBHOCTH PE30HAHCA PEAKHMX CIIMHOB B JKCIIEPUMEHTE C Kpocc-Tnosisspu3aunueil mno
CPaBHEHHMIO C HEMOCPEACTBEHHOH peructpanueit curnana IMP?

22. B 9em cyTh IByXKBaHTOBOM criekTpockomnuu SIMP B TBepapix Tenax?

23. IlpuBeaure cXeMbl UMITYJIbCHBIX IOCIEI0BATEIBHOCTEN MIPU ABYXKBAaHTOBOU Dypbe-CHEKTPOCKOIUU?

24. Kak paccunTBIBa€TCS AITUTENHFHOCTD ABYXKBAaHTOBOTO 90-rpagycHOro UMITyIbca?

25. Yto Takoe XUMUuecKas noispusanus aaep?

26. Urto Takoe 3NeKTpOHHO-sAepHbIi d3ddexT OBepxaysepa?

27. Kak paccuuraTb KO3(pQUIUEHT YCHIEHHUs 3a CUeT AMHAMUYECKOI Hondpu3aluu sJep B pe3yNbTaTe 3JIEKTPOHHO-AAEPHOIO
a¢dexra OBepxaysepa?

28. KakoBbl IpUHIUIIEI IOCTPOEHUS N300paXkeHuil (110 II0OTHOCTYU CIUHOB, 110 T1, no T2) B SIMP-Tomorpaduu?

0NN N AW~

Tunosoii Tect:

1) KakoB nopsiiok mupussl uaun JI1P?

a) 1l I

0) 1 xI'u

B) | Ml

2) KakoBa nmpu4rHa BOSHUKHOBEHUS CBEPXTOHKOW CTPYKTYpBI ClieKTpoB DITP?
a) B3aumopeiicTBue HeCTapeHHOTO AIIEKTPOHA C AIEKTPOHOM CO CITUHOM S.

0) B3aumoelicTBIEe HECTIAPEHHOTO 3JICKTPOHA C SAPOM CO CIIUHOM .

6.3. TunoBbie KOHTPOJIbHbIC BOITPOCHI U 3alaHUA AJIs l'lpOMe)KyTO'—lHOﬁ aTrecTanuu

Bormpocsl k 3auery:

. CnuHoBBIH raMunbToHHAH. CBEpXTOHKOE B3auMoeiicTBIe. MeXaHU3M CBEPXTOHKOI'O B3aUMOJCHCTBHS.
. CiMHOBas IIIOTHOCTB HECHapeHHOro 3eKTpoHa. CooTHomeHnue Mak-Konnena.

. g-Tensop B kpucrayuiax. Teopus g-tenzopa. DPPeKTUBHBINA CIMHOBBIN TaMUILTOHHAH.

. DHepreruueckue ypoBHH d-35ekTpoHoB. d-OpOutanu cBOOOHOTO HOHA.

. Paciennenue B nose JIuraszios.

. KoMnnekcsl ¢ npaBuiibHOM U HCKa)KEHHON KOH(Urypanuei.

. Teopema Kpamepca. g-TeH3op noHoB ¢ S = Y.

. Paciiennienue B HyneBOM oje A1 HOHOB B TPUIJIETHOM COCTOSIHUM.

. SlnepHbIit MAarHUTHBINA PE30HAHC B CTPYKTYpa TBEPAOTO Tena. JIByX- U TPEXCIIMHOBBIE CUCTEMBI.

10. PeopueHTallUOHHbIE IBUXKEHUS B TBEPJBIX TEIaX.

11. UmmynbpcHOE M3MepeHrne MOMEHTOB JTMHHH.

12. Cyxenue nunuii IMP B TBepabix Tenax. CpeaHui raMUIbTOHHAH JUIIOIb-AUIIONbHOIO B3aUMOIEHCTBYS.

O 001N DN A~ W~
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13. Cyxenue nunuii IMP B TBepIbIX Teax ¢ MOMOMIBIO BpallleHUs: 00pa3la NoA MarudecKuM yIJIOM U UMITYJIbCHBIX BO3AEHCTBUIA.
14. MMy abCcHBIE NOCIEN0BATENBHOCTH AJIsl IOIyYEHUS CHIEKTPOB BBICOKOI'O Pa3pellieHMs B TBEPABIX TeJax.

15. Pe3onanc penkux cnuHoB. CooTHouleHHe XapTMaHa-XaHa. VIMIyiabCcHbIE HOCIENOBAaTENbHOCTH Ul HAOMIOAEHHS CHEKTPOB
BBICOKOI'0 Pa3peIIeHUs PEIKUX CIIUHOB.

16. CinHOBast TeMmepaTypa.

17. SIMP penkux siiepHBIX CIUHOB W KPOCC-TIOSIPU3AIIHS.

18. JIBotinoli pezonanc. Dpdext Oepxaysepa.

19. SIMP B TBepaOM Tele IPU HATMYMU KBAJPYNOIbHBIX B3aUMOACHCTBUI.

20. AMP-Tomorpadusi.

21. Ilpumenenue OIIP u SIMP B xumuu 1 OUONOTHH.

22. [Tpumenenue OI1P u IMP B menuiuHe u MpOMBIIUIEHHOCTH.

6.4. Kpurepun oueHuBanus

Kputepuu onieHrBaHus codeceI0BaHUsS U OTYETA 10 JabopaTopHbIM paboTam:

B mpomecce BBINONHEHUS J1IAOOPATOPHOW PabOThl KaXIBI CTYJCHT COCTAaBISICT WHIMBUAYaJbHBIA OTYET, KOTOPBIA BKIIOYAET
PacUeTHYIO 4acTh, @ TAKXKE aHAJIUTUYCCKYIO YacTh M BBIBOABI. [10 TOATOTOBICHHOMY OTYETY NIPOBOAUTCS COOECEAOBAHME.
JlabopaTopHasi paboTa 3aCUMTHIBACTCS CTYACHTY, €CJIM OH MPEJCTaBHJI MPABHIBHO O(QOPMICHHBIA OTYET, BIAJCET METOAUKON
00paboTKH IKCHEPUMEHTAIBHBIX JaHHBIX, YCBOWJI TEOPETHYCCKHI MaTepHai 10 JAHHOH Teme (II0CIIef0BATeNbHO, IPAMOTHO H
JIOTHYIECKH CTPOMHO €ro M3JaraeT, YBepEeHHO OTBEYaeT Ha BOMPOCH). JIOMyCKAIOTCS HECYIIECTBEHHbIE HETOYHOCTU B OOPMIICHUH U
OTBETaX Ha BOIIPOCHI.

JlabopaTopHasi paboTa He 3aCUUTHIBAETCS CTYACHTY B CIy4Yasx: HATHUYHS OIMHMOOK B pacyeTax, HEMPABUIBLHOTO OPOPMIICHUS OTYETa,
HCKa)KAFOLIEr0 CMBICH 3a/IaHUSI, CYIIECTBEHHBIX OUIMOOK IPH OTBETaX Ha BOMPOCHL.

IIpomexxyToyHas arTecTanus NpoBOAUTCA B (hopme 3aueTa B [Ba Tana. Ha mepBoM sTare mpoMexyTOUHOH aTTeCTalliy IIPOBOIUTCS
TECTHPOBaHMUE, OCYIIECTBISIEMOE BO BpeMs JIEKIIMOHHBIX 3aHATHHA. Ha BTOpoM 3Tame CTyIEHT OTBE4aeT Ha BONPOCHI 3a4E€THOIO
Ounera. 3aveTHbI Ouier conepkur | TeopeTHyeckuid Bompoc. Bo Bpems TOATOTOBKM MOXHO HCIIOJIBb30BATh CIPABOYHBIC
MaTepHabl.

Kputepru OlleHUBaHUsI TECTA:

Tect - cuctema CTaHZAPTU3MPOBAHHBIX 3aIaHUM, IO3BOJAIONIAS AaBTOMATHU3UPOBATh HPOLEAYPY HM3MEPEHHs YPOBHS 3HAaHUU H
yMeHHH 00yuaromerocs.

BaxxnelmmuMu 10CTOMHCTBAMU TECTOB SBJIIOTCS:

1) 5KOHOMHS BPEMEHH IIPEIoaBaTes

2) BOBMOKHOCTb IIOCTaBUTB BCEX CTYICHTOB B OJMHAKOBEIE YCIOBUS

3) BO3MOXXHOCTB Pa3pabOTKH PaBHOICHHEIX IO TPYAHOCTH BapHAaHTOB BOIIPOCOB

4) BO3MOXXHOCTb IIPOBEPUTH OOOCHOBAHHOCTh OLICHKH

5) yMeHbIIIEHHE CyOBEKTHBHOTO OIX0/a K OLICHKE MOATOTOBKH CTYICHTA, 00YCIOBICHHOIO €r0 MHANBHIYATEHBIMU OCOOCHHOCTSIMHU
IlepBriii sTan 3ayera — tectupoBaHue. CTyIeHT OTBEYaeT HA BOIPOCH! TECTa BO BPEMs NMPOBENEHUS JEKIIMOHHBIX 3aHATHN. Beero
BoIpocoB B TecTe 42. Kaxkablil npaBuiibHblii oTBET — 0,5 6amia. MakcuMallbHOE KOJIMYECTBO Oa/ioB — 21.

UroObI TecT ObLT "3a4TeH", CTYIEHT AOJKEH HaOpaTh MUHUMYM 14 6asioB.

Ecnu TecT "He 3auTeH", TO 10 BTOPOIO 3Tana 3K3aMeHa CTYAEHT He JOIlyCKaeTCsl.

Kputepun orieHHBaHUS 3a4eTa:

Bropoii atan 3auera. CTyACHT OTBEYaeT HA TEOPETUUECKUE BOMPOCH OmiieTa. MakCcUMalbHbIH 6aut 3a OTBETHI 1Mo omiety — 70.
Kpurepuu onieHUBaHUs TEOPETUUYECKUX BOIIPOCOB OMIIETa:

XapakTeprucTUKN OTBETA:

1) 3HaeT «TeopeTUUeCKUil MUHUMYM», T.€. OTBEYaeT Ha BOIPOC 0a30BOr0 YPOBHS M 3HAET OCHOBHBIE IOHATHS, COOTHOLIEHUs (Oe3
BBIBOJIA), Ha3BaHUE U (PM3UUCCKHI CMBICI BEJIMYMH 110 IpyruM BonpocoB Ouieta (40-70 Gannos).

2) He MoxeT npaBUJIbHO OTBETUTH Ha Bopoc 0azoBoro ypoBHs (0-39 6amnos). IIpu noaseaeHny UTOroB Oalibl, IOIyYEHHBIE 32 JBa
9Tamna, CyMMHUPYIOTCS.

0-59 6amioB — "He 3a4TeHO";

60-100 Gayu1oB - "3a4uTeHO0".
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7. YHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JTUCIUIIJIMHBI (MOAY JIST)

7.1. PexoMeHyemasi JiuTepatrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOPBI, COCTABUTEIH 3arnaBue W3znarensctBo, rox| Pecypc

JI1.1 |Ceprees H. A., OCHOBBI KBAHTOBO! TEOPHHU AIEPHOIO MAarHUTHOI'O PE30HAHCA! Mocksa : Jloroc, 9bC

Psabymxun . C. MoHoOTrpadus 2013
(https://biblioclub.ru/index.php?page=book&id=233789)

JI1.2 |Ansrmrynep C. A. DJeKTPOHHBIM MapaMarHUTHBIM PE30HAHC COCAMHEHUH >1neMeHToB  |[Mocksa : 9bC
MPOMEXKYTOYHBIX TPYIIT: MOHOTpadus W3natenbcTBO
(https://biblioclub.ru/index.php?page=book&id=477788) Hayxka, ['nmaBHas

penakuus GU3UKO -
MaTeMaTH4YeCKOI
aurepartypsl, 1972
JI1.3 |AGparam A., biiunu b.,| DnekTpoHHBIH MapaMarHUTHBIH PE30HAHC MEPEXOIHBIX HOHOB: Mocksa : Mup, 9BC
Ckpouxuii I'. B., MoHorpadus 1972
Anprmynep C. A. (https://biblioclub.ru/index.php?page=book&id=483226)

JI1.4 |Taiicun H. K. SlnepHas MarHUTHAs pellakcalusi ¥ MOJIEKYJISIPHOE JBIDKEHUE B Kazans : OBC
OpraHUYECKUX KpPHCTAJUIaX: MOHOTpadus Kazanckuit
(https://biblioclub.ru/index.php?page=book&id=500868) HAIIMOHAJIbHBIH

UCCIIEN0BATENIBCK
un
TEXHOJOTMUECKUN
YHHUBEPCHUTET
(KHUTY), 2016
7.1.2. [lonoHUTELHAS JTATEpPaTypa
ABTOPBI, COCTABUTEIH 3arnaBue W3znarensctBo, rox| Pecypc
JI2.1 |PoGepre O., A1 nepHblii MAarHUTHBINA pe30HaHC: MOHOTpadus Mocksa : 9bC

braromendensa JI. A, |(https://biblioclub.ru/index.php?page=book&id=222467) 13naTenbCcTBO
MHOCTPaHHOU
muTepaTypsl, 1961

JI2.2 |®enoros M. A. SlmepHbli  MarHUTHBIA ~ pe3oHaHC B HeopraHumveckoi  u[Mocksa : 9BC
KOOPJMHALMOHHOM XuMuu. PacTBOPBI U SKUJIKOCTH: MOHOTpadust ®usmaraut, 2010
(https://biblioclub.ru/index.php?page=book&id=76645)

7.1.3. MeTroanyeckue pa3paéoTku
ABTODBI, COCTABUTEIH 3arnaBue WznarensctBo, rox| Pecypc
JI3.1 |Yepros B. M., JlaGopaTOpHBIA MPaKTHKYM IO SACPHOMY MarHUTHOMY pe3oHaHcy  |UensOuHck : 9bC
Byrakos A. B. (http://library.csu.ru/rbooks2/view2? [YensiOunckuii
code=texts/emc/000009/chernovvm) TOCYJIapCTBEHHBIH
YHUBEPCUTET],
2009
7.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOI ceTn ""UHTepHeT"
91 |Jlanp [OnexTpoHHBIH pecypc]: snexkTpoHHO-OMOnuoreuynas cucrema (OBC) / wu3parensctBo Jlame. - URL:
http://e.lanbook.com/
D2 | YHuBepcuTeTcKas OMOMMOTEKa OHJAMH [DIEKTPOHHBIA pecypc]: 37IeKTpoHHO-OnbmoTeuHas cucrema (bC) / OO0

Jupexrmenua [Tabaumunr. - URL: http://biblioclub.ru/

33 [IOpaiit [DnexTpoHHbIH pecypc]: anekTpoHHOo-0nbnuoreunas cucrema (ObC) / u3narensctBo FOpaiit. - URL: https://urait.ru/

D4 | Znanium.com [DIeKTpOHHBIN pecypc]: aneKTpoHHO-O0ubmuoreunas cuctema (ObC) / Hayuno-uznarensckuit nentp MTHOPA-
M. - URL: http://znanium.com/

35 |eLIBRARY.RU [DnektponHblii  pecypc]: anekTpoHHass Oubnworeka / Hayd. osmekrtpon. 60-ka. — URL:

http://elibrary.ru/defaultx.asp

7.3 Ilepeuenb HHPOPMATMOHHBIX TEXHOJIOT Uil

7.3.1 IlporpammHoOe o0ecrnieyeHne
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Adobe Connect Acrobat

LMS Moodle

OpenOffice

Adobe Reader

WinDjView

7.3.2 IlpodeccrnonaibHbIe 0a3bl AAHHBIX U HH(POPMALUOHHO-CIPABOYHbIE CHCTEMbI

1. DnexTpoHHBIN Katayor Hay4yHoi OuOmuoTekn Yenl'Y [DnextponHslid pecypc]: 6a3a mannbix / YenstO. roc. yH-T. — UensOuHCK,
1992. - URL: http://www.lib.csu.ru/zgate/scripts/zgate.exe?Init+ruslanl.xml,simple.xsl+rus

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : »xypHainst
American Physical Society: caiiT. — SI3. aHr1. — PexuM J0CTyma: TOJIBKO U3 CETH YHHBEpPCHTETa. — TEKCT : 3JeKTpoHHbIH. - URL:
http://journals.aps.org/about

3. Web of Science: mynpTUAMCUUIITUHAPHAS pedepaTuBHas 0a3a naHHbIX / koMmmnanus Thomson Reuters. — Pexxum noctyna: amns
3apeructpup. nonssopateneit Yenl'Y. — Teker : sanexkrponnsiil. — URL:https://apps.webotknowledge.com

4. Scopus: pedeparuBHas 06aza ganubix / Elsevier BV. — SI3. anrn. — Pexxum nmocryna: uis 3apeructpup. nonb3oBatenein Yenl'Y. —
Texkct : anexTponnsiid.- URL: http://www.scopus.com/

5. Springer Link: [caiit]. — 3. anrn. — Pexxum noctyna: ans 3apeructpup. nons3oBareneid Yenl'V. — Tekcer : anexTponnsiid. - URL:
http://link.springer.com/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JJUCIIMITIJINHBI (MOAY JIST)

Z[J'ISI peainsanuu JUCHHUIIINHBI UCIIOJIb3YIOTCS y‘IC6HLI€ ayJuTOpUu AjIs1 NPOBCACHUS 3aHATUN JICKOHUOHHOTO THUIIA, AJIs1 IPOBEACHUS
3aHATUH CEMHUHApPCKOI0 THUIIA, JIA NPOBCACHHUSA TPYIIIOBBIX W HWHIAWBUIAYAJIBHBIX KOHCyHBTaHHﬁ, UL TCKYHIECTO KOHTPOJIA U
HpOMe)KyTO‘IHOﬁ aTTeCTallly, a TAK)KEC ay AMTOPUHN IJIsd CaMOCTOSITEIbHOM pa60TBI.

VYueOHbIE ayAUTOPUM YKOMIUIEKTOBaHbI —CIEIHUANIU3UPOBAHHOW MeOENnbl0 M TEXHHYECKUMHM CpEICTBAaMM OOydYeHHs -
MYJIBTUMEIUHHBIM 000pyJ0BaHNEM (9KpaH, HOYTOYK, IIPOEKTOP, KOJIOHKH).

Jnst poBe/ieHHsT 3aHITHl JISKIIMOHHOTO THIA MPEJIararoTcsl Habopbl TEMOHCTPAMOHHOTO OOOPYAOBAHHS M Y4eOHO- HArJISITHBIX
ocoOuit (MyJIbTUMEINIHBIC TPE3CHTALINH ).

JlaGoparopHble 3aHATHS TPOXOJAT B Y4eOHOH sabopaTopuu paamocneKkTpockonuu (aymuropusi 129 yueOHbI Kopmyc Nel).
MarepHuasbHO - TEXHHYECKOe 00ecieueHNe MPUBEICHO B ITACIIOPTE JIAOOPATOPHH.

Jnst caMOCTOSITeNIbHOM paboThl CTyJeHTa MCIONB3YyIoTca ayauropus Ne205 - umranbHbiid 3a1 Ne3 (yueOubiii xopmyc Nel) u
aymutopusi Ne206 - 3IeKTpOHHBIN UYWTANBHBIN 3a5 (CHenuaan3upoBaHHBIA MeawmaneHTp) (yueOHbri kopmyc Nel), ocHameHHBIE
HEePCOHANBHBIMUA KOMIIbIOTEpaMHU, MYJIbTUMEIUNHHON ammapaTypoil. B aynutopusx obecredeH HOCTYN K pa3iIM4YHON CIPaBOYHOM
JHUTEpaType, SHIUKIONEANIM, OHOIHOrpadIecKiM 1 ITOTHOTEKCTOBEIM 0a3aM JaHHBIX, HH(OPMAIHOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHE YKA3ZAHUA IJIAA OBYYAIOIIUXCS IO OCBOEHUIO JTUCITUIIJIMHBI (MOLY JIST)

OcBoeHue conepkaHusl Y4eOHON TUCIMIUIMHEI «PaJMOCTIEKTPOCKONMS» OCYIIECTBISIETCS Ha JICKIMAX, Ta00PATOPHBIX 3aHATHAX H B
NPOILIECCE CAMOCTOSTENILHOM yUeOHOM AEATEIIbHOCTH CTYICHTOB.

JleKuuH COCTaBIISIIOT OCHOBY TEOPETHUECKOH MOATOTOBKH CTYAEHTOB C LENbI0 IMOHUMAHHS HMMH CYIOIHOCTH JWCHUIUIHHBL
.HCKLII/IOHH])IC 3aHATHS TIOCBALICHBI PACCMOTPEHUIO KIIHOYCBBIX, 6a30131>1x MOJIOKCHMI JUCHUIUIMHBI U Pa3bsICHCHUIO y'{C6Hle
3aJaHuii, BBHIHOCHMBIX Ha CaMOCTOATENBHYIO NPOpadOTKy. B Xone JeKIHMOHHBIX 3aHATHH HY)KHO KOHCIEKTHPOBAThH Y4YEeOHBIH
MaTtepuai, o0palaTh BHUMaHHE Ha KaTeropuu, GOpMyIHPOBKH, PACKPHIBAIOIIIE CONECPIKAaHUE T€X WIN MHBIX SBJICHUN U MPOIECCOB,
3a7aBaTh MPETOIABATEI0 YTOUHSIOIIIE BOIIPOCHI C ENbI0 YSCHEHHS TEOPETUUSCKHUX MOJI0KEHHH. JIGKINH TOJHKHBI aKTHBU3HPOBAThH
IMMO3HABATCJIbHYIO CATCIbHOCTDb o6yqa10umxc>1, BBI3bIBATh HMHTEPEC K IOCTAaBJICHHBIM np06neMaM W HalpaBJICHUSAM pPa3BUTUS B
npodeccrnoHanbHOM 00sacTH, (GOPMUPOBATH UX NPOPECCHOHANBHBIA KPYyro3op, aHATHTHYSCKHE KayecTBa, TBOPUYECKHH IOAXOI K
M3Y4YECHUIO NUCLUIUIMHBI, ONPENENATh HANpPaBICHUS NajJbHEHIIEr0 CaMOCTOSTENFHOTO H3Y4YEeHHs W NPAaKTHUECKOTO OCBOCHHS B
JaHHOW o6nactu. M3noxkeHue martepuana JIGKIUMH JOJDKHO HOCUTH NPOOJIEMHBIH, MHHOBAIIMOHHBIN XapakTep, CHOCOOCTBYIOMIMN
(OpPMUPOBAHMIO M PA3BUTHIO COOTBETCTBYIONMX KoMIeTeHIMH. [IpernonaBaTento HEOOX0ANMO ONHUPATHCS Ha OCHOBHYIO JIUTEPATypy,
MIpeJCTaBICHHYI0 B paboueil mporpaMme JaHHOW AWMCLMIUIMHBL, a TaKKe Ha y4eOHble MOCOOMs, MOHOrpaduu, Hay4yHblE CTaThU U
NIEPUOANIECKHE H3JaHMUS N3BECTHBIX CIICIIMAMCTOB B JaHHOH 001acTy.

JlaGoparopHble 3aHATHS IpenHa3HA4YeHbl JUIs NPUOOPETEHHs OIbITa MPAKTUYECKOH peau3alyy IOJyYEHHBIX TEOPEeTHYECKHX
3HAaHMH. YKazaHWsi K Ja0opaTopHBIM paboTaM TpopadaThIBAlOTCS CTYAEHTaMH BO BpEMs CAaMOCTOSATENBHOW ITOITOTOBKH.
HeoOxonumblii ypoBEeHb NOATOTOBKM KOHTPOJIMPYETCS IperojaBaTeieM Iepel IpoBeneHHeM JabopaTopHbix 3aHsTHd. Ha
a00paTOPHBIX 3aHATHAX CTYIOCHTHI OBIAJEBAIOT IEPBOHAYAILHBIMH NMPOQECCHOHAIPHBIMA YMEHHSIMH M HaBBIKAMH, KOTOpHIC B
JabHEHIIeM 3aKpeTUISFOTCS M COBEPILICHCTBYIOTCS B IIPOLIECCE POXOXKIESHHS TPOU3BOICTBEHHON IPAKTHKH.

© ®I'bOY BO «Yenl'V»




MHMNHOBPHAYKU POCCUN
\)} denepanbHOE rocyIapcTBEHHOE OI0/DKETHOE 00pa3oBaTebHOe
@ yUpEKICHHE BBICLICTO 00pa3oBaHUs

«Yensbunckuii rocynapcreenusiid yausepcure (PI'BOY BO «Uenl'Vy)

Pabouas nporpamma nucuumiinssl "PaguocnekTpockonys” Mo HanpaBlIeHHIO HOATroToBKH (crenuansHocTH) 03.04.03
"Pannodusuka" HanpasieHHOCTH (MPoduITi0) DIeKTPOHHBIE U HHPOPMALHOHHBIE YCTPOHCTBA POOOTOTEXHUUECKIX ctp. 10
cuctem ®PI'BOY BO «Henl'Y»

CamocrosTenbHas paboTa CTYJEHTOB BKIJIIOYAeT MPOPabOTKYy JIEKIMOHHOIO Kypca, BBIMOJHEHHE BCEX 3asBJICHHBIX B paboucii
IporpamMMe BHJIOB CaMOCTOSITETIBHON PabOTHI (BBIIONHEHHE NOMANIHUX 3aaHHi, MOATOTOBKY K KOHTPOJBHBIM padoTam B cuuae
cobecenoBanuii). CaMocToaTenbHas padoTa MIpeaycMaTpuBacT HE TOJNBKO MPOPabOTKy MaTepHaoB JEKLIHOHHOIO Kypca, HO M HX
pacmmpeHre B pe3yibTaTe MOMCKa, aHalKu3a, CTPYKTYPUPOBaHHS U MPEICTABICHHUS B KOMIIAKTHOM BHE COBPEMEHHON MH()OpMAaIHN
U3 BCEX BO3MOXKHBIX HCTOYHHUKOB. B X0/1€ caMOCTOSATENIbHOI paboThl HEOOXOUMO U3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTBCS C
JOTIOJTHUTENFHOM JIuTepaTypoil. OueHb MOJIe3HO N0padaThIBaTh CBOM KOHCIEKT JIEKLHH, efas B HEM COOTBETCTBYIOLINE 3aIliCH U3
JIUTEPATypbl, PEKOMEHIOBAaHHOM MpenojaBaTesieM u NpeayCMOTPEHHOM pabouei mporpaMMoin.

B ciyyae mpuMeHEHUs NpU OOYYCHUH IUCHUILIMHBI 3JIEKTPOHHOTO OOy4eHHs, MUCTAHIMOHHBIX 00pa3oBaTEIbHBIX TEXHOJIOTHIA
oOrieHre 00yvaroIuXcss M MPEroJaBareiss OCYIICCTBISETCS B PEXKHUME peallbHOrO BpeMeHM (OHJIaHH-JIeKUuu (BeOMHApBI), YaThl,
BU/IC0-KOH(EPEHIIMY U JIp.) WIK OTIOKEHHOIO BpPEMEHH (cucTeMa JucTaHIUMOoHHOro oOydeHus Moodle, MS Office365, dopymsl,
AJIEKTPOHHAS TI0YTA U JP.).

Ilp oOy4eHMH HWHBAIHIOB M JIAI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbsl 3JIEKTPOHHOE OOyYeHHe, IUCTaHIMOHHEIC
00pa30BaTeNbHbIE TEXHOJIOTHHU MIPEAYCMaTPUBAIOT BO3MOXKHOCTE NIpHEMa-TIepeaadyn HHGOPMarH B JOCTYIIHBIX Ul HUX GopMax.
Peanm3anust TUCHMILUTHHBI C IPIMEHEHUEM 3JIEKTPOHHOTO O0yYeHHs, AUCTaHIIMOHHEIX 00pa3oBaTeNbHBIX TexHONOrui (nanee — 50,
JOT) ocymectBnsiercst Ha ocHOBaHUM «[looKeHHsS O peanu3alii OCHOBHBIX M JIONIOJHHUTENBHBIX 00pa3oBaTENbHBIX MPOTpaMM C
IPUMEHEHUEM DJIEKTPOHHOTO OOy4YeHHs ¥ UCTAHIHOHHBIX OOpa30BaTENbHBIX TEXHOJIOTHH B (eepalbHOM ToCyIapCTBEHHOM
O10)KETHOM 00pa30BaTEIbHOM YUPEXKICHUH BICIIEro 00pa3oBaHus «UeIssOMHCKHI rocy1apCTBEHHBIH yHUBEpCUTET», «Ilomoxenus
0 TOpsAIKe 3a4eTa OOYYArOIIMMHUCS 110 OCHOBHBIM NPO(ECCHOHAIBHBIM 00Pa30BaTENIBHBIM HMPOrpaMMaM BEICIIETO 0Opa30BaHHS B
OI'BOY BO «Yenl'V» pe3ysibTaToB OCBOCHHS B OpraHM3aIUAX, OCYIICCTBISIOMIUX O0Pa30BATENbHYIO JCATENBHOCTh, yUCOHBIX
IPEeIMETOB, KYPCOB, TUCIHILIMH (MOIyJIeH), IPAKTUK, JOMOJHHUTEIEHBIX 00pa30BaTENbHEIX IPOrPaMM» MOCPEICTBOM 3IEKTPOHHOM
nHpopmanmonHo-o0pasoBarensHoi cpeaplt PIBOY BO «Uen[V». B wuckimounTensHbIX ciydasx (popc-mMaxkop M T.I.) OpU
peanm3aiyy 00pa3oBaTeNbHON AestensHOCTH ¢ TpuMeHeHneM D0, JIOT MoryT npuMeHATh KOMIOHEHTHI, He BXOJAIINE B ITePeUCHb
IEKTPOHHOH MH(OPMAIIMOHHO- 00pa30BaTEIBHON CPeIbl.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUSA JTUCHUIIJIMHBI OBYYAIOINUMUCS C THBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMM 31I0POBbA

OcBoeHNe AUCUUIUIMHBI HHBAIUIAMH U JIMLAMH C OTPaHUYEHHBIMA BO3MOXKHOCTSIMH 3[JOPOBBSI OCYIIECTBIISIETCS C UCIIOJIb30BaHUEM
CHELHATbHBIX TEXHUYECKUX CPENCTB M HH(MOPMAIMOHHBIX TEXHOJOTHH, MPEAOCTaBIseMBIX PecypcHBIM yueOHO-METOIUYECKUM
LEHTPOM MO OOYYEHHIO0 MHBAJIMIOB W JIMI C OTPaHHYEHHBIMH BO3MOXXHOCTSAMH 310poBbs YenlY mo 3ampocy oOydaromierocs
(MOOHMIIBHBIE CHEIHMANbHBIE TEXHHYECKHE CPEICTBAa Ul JIMI] C HApyLUIEHHSIMH 3pEHHS M C HapylIeHHeM CIyXa, aCCHCTHBHBIC
MHGOPMALMOHHBIE TEXHOJIOTUH).

ITpu HEoOXOmMMOCTH Ul OOYYAIOIIMXCS C HApyLIICHUSMH 3peHHs Ha pabouyMx MecTax Uil MPOBEACHHS IMPAaKTHUECKUX WU
11a00paTOPHBIX 3aHATHH YCTaHABJIMBACTCS CIEIMAIbHOE IPOrpaMMHOE oOecredueHHe (IporpamMMa peueBOW HaBUTAIUH, pEUeBbIC
CHHTE3aTOPbI, KPaHHBIE JTYIIbI).

B yueGHble ayauropun obecrieunBaeTcs OSCIPENATCTBEHHBIH MOCTYI Ui OOyYalOMIMXCs ¢ MHBAIMIHOCTBIO M C OTpaHMYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBBS. B Kakmoil ayuTopuu, rae 00y4aroTcsi HHBATUIBI U JIUIA C OTPAHHYEHHBIMHA BO3MOKHOCTSIMH 3JI0POBBS,
MIPeyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOJMYECTBO MECT JUI 00YYarOIIUXCS C yUETOM HapyIICHHH UX 310POBBSI.

Jnst ocBOeHWS] NUCLUIUIMHBI MHBAIWAAM M JIHLIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 30POBBSI TPENOCTABISIETCS IOCTYI K
MeYaTHBIM HCTOYHUKAM, UMEIOIIUMCS B Hay4HOH Oubnuorexe Yenl'V, ¢ MOMOIIBIO CHENUANBHBIX TEXHUYECKUX CPEACTB; JOCTYII C
MIOMOIIBIO CIIEIHANTBHBIX TEXHHYECKHX W TPOTPAMMHBEIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHMKAM, IPEACTaBICHHBIM B (opme
ANIEKTPOHHOTO TOKyMeHTa B (poHne HayuHOH Oubaroreku Yenl'yY mim 37eKTpOHHO-OMOIHMOTEYHBIX CHCTEMAX.
Y4eOHO-MeTOANIECKHe MaTepHaibl Uil 00YJalOIINXCs U3 YHCIAa WHBAIUIOB W JIAI C OTPaHHMIEHHBIMH BO3MOXXHOCTSIMU 3I0POBBS
MIPEJOCTABISIOTCS B (POPMaX, aAalITHPOBAHHBIX K OTPaHHUEHHUAM MX 340POBbS 1 OCOOEHHOCTSIM BOCHPUATHS HH(POPMAIIHH.

Jnst THBAJIMIOB M JIUII C OTPaHMYESHHBIMU BO3MOKHOCTSIMH 3I0POBBSI OCBOCHHE TUCIUTIUIMHBI MOXKET OBITh YaCTHYHO WM TTIOJTHOCTHIO
OCYIIECTBICHO C UCIIOJIB30BAHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHONIOTHH.

Ilpn mpoBeneHWH NPOMEKYTOUHOH arTecTalud MO IHCIHMIUIMHE OOYYalOIIMMCS C HHBAJUIHOCTBIO M C OTpaHHYCHHBIMU
BO3MOXHOCTSIMU 3/I0POBbSl OOECIICUMBACTCS IO WX 3asBJICHHIO NPEAOCTABICHHE B JIOCTYNHOW (OpMe B 3aBUCHMOCTH OT HX
WHIUBHIYAJTBHBIX OCOOCHHOCTEH HHCTPYKIIMHM O TOPSAKE MPOBEACHHS NPOMENKYTOUHOH AaTTEeCTAllH, OIEHOYHBIX CPEACTB U
BO3MOXXHOCTH OTBETOB Ha 3aJaHus (MHChbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIBIOTEpE, MUChbMEHHO Ipudrom Bpaiins, c
HCIOJIb30BaHUEM YCIIyT aCCUCTEHTA, YCTHO).

[Tpu npoBexeHNN MpoLeAypsl OLEHUBAHUS PE3YJIBTaTOB 00YUIEHH HHBAIUIOB U JIML ¢ OTPaHMYEHHBIMHA BO3MOKHOCTSIMH 310POBBS
IIpeyCMaTpUBAETCs HCIIONIb30BaHUE TIpeocTaBieHHbIX Yenl YV uimi coOCTBEHHBIX TEXHUUECKUX CPEICTB, HEOOXOUMBIX UM B CBSI3U
€ UX MHIUBHIYAJbHBIMU 0cOOeHHOCTAMH. [Ipn HEOOXOMMMOCTH MHBAIUAAM U JIMLIAM C OTPaHHYSHHBIMH BO3MOXXHOCTSMH 300POBBS
MIPEOCTABISAETCA JOIOJIHUTEIbHOE BpeMs IS MOJTOTOBKM OTBETA Ha 3aJ[aHus, MPOLeaypa OLIEHUBAHUS Pe3yJIbTaTOB O0yUYeHHS IO
JIUCIUIUINHE MOXKET IPOBOJUTHCS B HECKOIBKO JTAIIOB.
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