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MporpamMmy ovcumnavnHbl paspaboTan(a)(n) 3asenyowmin kadenpoi, A.H. (npodeccop) Ckupaa B. .
Kadbenpa gomankum monekynspHoix cuctem OtaenerHne puamkm , Vliadimir.Skirda@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

-03HakKOM/IEHNEe C COBPEMEHHBIMU pa3paboTkaMu 1 06nacTaMU NPUNOXEHN S0ePHOro MarHUTHOTO
pe3oHaHca;

-onpepneneHne TpeHnos banbHenwero pa3snTna Metona;

-packpbiTUE CyLecTBOBaBLWMX NPobneM 1 cnocoboB Mx peweHns, a Takxxe npobnem n Bbi30BOB
COBPEMEHHOr0 COCTOSIHUS;

-NonyyeHne NPakTNYeCckmx HaBblkoB paboTbl Ha ycTaHoBkax AMP;
-0CBOEHME METOAMK BKIOYEHUS, HACTPOMKM 1 BbiktodeHna AMP annapatypbi;

-3HAaKOMCTBO C KjlaCCn4eCKNMMn MeToamnkKkamm |/|3MepeH|/||7|, MMNynbCHbIMKX NnocnenoBaTteibHOCTAMN U
MeToanKamm nx HaCTpOVIKM;

-OCBOEHME MEeTOANK aHanM3a aKCnepuUMeHTasNbHbIX OaHHbIX Y BbIYUCIEHUA MO HUM XapakTepuCcTuK
nccnegyemoro oo bekTa;

-pa3BnTne KPpUTNYECKOro MblleHNA N TBOPYECKOro noaoxona.

2. MecTO oMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

JanHHas yuebHas aucuunnuHa BkntodeHa B pasgen '61.B.4AB.3 OucuunanHbl (Mooynu)' OCHOBHOIA
npogoeccrnoHanbHo obpasoBaTtenbHoi nporpamMmbl 03.03.02 'dursrka (He NpeayCMOTPEHO)' n
OTHOCUTCA K AncumnnmHam no Boibopy. OcBamBaeTcs Ha 3 Kypce, B 5 cemecTpe.

3. KomneteHuuu obyuarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pes3ynbTarte 0CBOEHNSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmcbpoBka
Lncpp komnereHuyu npuobpeTaeMor KoMneTeHLUN

Ol1K-8 CMOCOOHOCTBLIO KPUTUYECKN NEPEOCMBICINBATD HAKOMNEHHbIN
(npodhbeccmoHanbHble OMbIT, UBMEHATb NPU HEOOXOAMMOCTM HaNpaBneHNe CBOEM
KoMreTeHuunn) neaTenbHoCcTn
MK-1 CMOCOBHOCTBIO MCMOMb30BaTh CNEeLManM3npoBaHHble 3HaHUS B
(NMpodpeccroHanbHble obnacTn omankmn ansi 0CBOEHMS NPOGUNIbHBIX (ON3NYECKMX
KOMMNeTeHuunm) JNCuMnInH

CMOCOOHOCTBIO NPOBOANTL HAYYHblE UCCNEefoBaHNS B
MK-2 n36paHHo 0bnacTy aKCnepuMeHTaNbHbIX 1 (UNn)

T TUYECKMX PU3NYECKUX UCCh BaHWW C NOMOLLb
(MPOchECCHOHANbHbIE €0peTN4eCKl q363 ect p ccneposa C NOMOLLbIO
KOMMETEHLIN) coBpeMeHHoM npnbopHom 6asbl (B TOM YNCNE CNOXHOMo }

gouaunyeckoro 0bopynoBaHns) n MHEPOPMALNOHHBIX TEXHONOT A

C Y4E€TOM OTEYECTBEHHOrO 1 3apybexHoro onbita
MNK-4 CMOCOBHOCTBIO NPUMEHSITb HA NPaKTKe NPOodecCcuoHasnbHbIe
(NMpodpeccmoHanbHble 3HAHMA N YMEHUS, NoNy4YeHHbIe NPY OCBOEHUM NPOCOUNbHbIX
KOMMNeTeHuunm) doun3n4ecknx gucUmnInH

B pesynbTate 0CBOEHWUS ANCUMMAVHBI CTYOEHT:
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- KPUTUYECKN NEepeoCMbICNINBATbL HAKOMNEHHbI OMbIT, U3MEHSTb NPU HEOOXOAMMOCTM HanpasneHne
CBoOEen 0eaTenbHOCTU;
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- UICNONb30BaThb CNEUManM3npPoBaHHbIe 3HAHNS B 06nacT OU3NKK 4N OCBOEHNS MPOOUIbHbIX
PUNYECKMX OUCLMMIIVIH;

- NPOBOAUTb Hay4Hble NccnenosaHns B I/I36paHHOI7I obnactu 3KCrNnepuMeHTalbHbIX U (VIJ'II/I)
TeopeTn4ecKkmnx onanyeckmnx

1ccnenoBaHUn C MOMOLLbIO COBPEMEHHOI NprnbopHoli 6asbl (B TOM YUCE CNOXHOMO OM3n4ecKoro
obopynoBaHns) 1 MHPOPMALIMOHHBIX

TEXHONOI WA C Y4ETOM OTEYECTBEHHOIO 1 3apybexXHOro onbiTa;

- NPUMEHSATbL Ha NPaKTUKe NPOCPECCMOHANbHbIE 3HAHWS U YMEHNS, NONYYEHHbIE NMPW OCBOEHUN
NPOMOUNBHBIX PUNYECKUX AUCLUMIUH.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 3K3aMeH B 5 CEMECTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HMX Tekywas pabota oueHnsaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANst Aonycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLUNNINHE/ MOAYIO
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl un yachol
ay,oMTOpHOM paboThbl,

Paspen
Henens UX Tpy0eMKOCTb Tekywime coopMbl
N 'D'"Kn"g;lr;;:_:;”b'/ Cemecmcemecrpa (B wacax) KOHTponsi
Nekumu MpakTnyeckmelllabopatopHbie
3aHATUS paboTtbl

Tema 1. Tema 1.
1.|BBeneHue B 5 2 0 2
rpanveHTHbin AMP

Tema 2. Tema 2.
2. paameHT NoCTOSIHHOrO 5 4 0 4
MarHMUTHOro Nons

Tema 3. Tema 3.
OcobeHHoctn SMP ¢
3.[MMnynbCHbIM 5 6 0 6
rpagueHToMm
MarHUTHOro nons

Tema 4. Tema 4.
CoBpeMeHHble

4. METOOUNKM 0 6 0 6

rpagueHtHoro AMP
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 5. Tema 5.
MeToaunkun, OCHOBaHHblE
Ha 1crnonb3oBaHnn
5.[BHYTPEHHUX rpagneHTos| 5 4 0 4
MarHMTHOro nons

6 Tema 6. Tema 6.
"IAMP-Tomorpadgoms

Tema 7. Tema 7. IMP B
7./[nongx pacceaHus 5 4 0 4
NMOCTOSAHHbIX MarHUTOB

Tema 8. Tema 8.

8.|Annapatypa 5 2 0 2

rpagueHtHoro AMP

Tema . Ntorosas 9K3ameH
" |doopma KOHTpOns 5 0 0 0

Ntoro 36 0 36

4.2 CopepxaHvue oUCLUMNMUHDBI
Tema 1. Tema 1. BBepeHue B rpagmeHTHbIn AMP
NeKLuMoHHoe 3aHsiTne (2 yaca(os)):

MpenmeTt cneukypca. OOHOPOAHbIE MArHUTHOE N PaAMOYaCTOTHOE MONS, Kak OCHOBHbIE YCNOBMS
knaccunyeckoro AMP. MeTtoabl aHannaa aTnx HEOAHOPOAHOCTEN U OCHOBHbIE MOAX0AbI,
NPUMEHSEMbIE ANS UCKTIOYEHNS BINSHUS HEOAHOPOAHOCTEN. KOHCTPYKLUMM MAarHMTOB 1 0aTYMKOB
AMP, MHOroMmMnynbCHble NOCNENOBATENBHOCTH, BpalleHne obpasua.

naboparopHas pabora (2 yaca(oB)):

Pabota Ha AMP penakcometpe. N3yyeHne curHanos AMP B oByxnMnynbCHOM NocnenoBaTe/ibHOCTU
XaHa, nocnenoBateibHOCTU CTUMYNMPOBAHHOIO 3XO0.

Tema 2. Tema 2. 'paAneHT NOCTOAHHOrO MarHUTHOro Nnons
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

JINHEHbIN NOCTOAHHbIV rPaAMEeHT MarHuTHoro nons. Cnocobbl hopMmnpoBaHus. 'pagueHTHble
KaTywkn. CpaBHUTENbHBIA aHaNM3 KOHCTPYKUWUA rpafMeHTHbIX KaTtywek. ['padneHT B KpaeBoMm rnone
marHuta. Cnocobbl OLEHKM BENNYMHBI FpaaneHTa n ero HanpaesneHus. Camoonddysms kak
asneHne. BnnaHune camoandoysnm B yCnoBmSxX NOCTOSAHHOIO rpagueHTa Ha curHan SMP B
PasnnyHbIX UMMYNbCHBIX NOocnenoBaTenbHOCTAX. Cnocobbl MUHMMM3aUMK adodekTa
camoaudpgoysnun. OrpaHnyYeHns Ha BENNYMHY NOCTOSHHOMO rpaaveHTa MarHUTHOrO Nons B peanbHOM
9KCMNepUMeEHTe, aHanna npuymH. TpeboBaHNs K NPUEMHON 1 Nepeaaroleli 4acTsaM yCTaHOBKM.
JlocTonHcTBa 1 HEJOCTATKM METOAMK C MOCTOSIHHBIM FPAAVEHTOM MarHUTHOro nons. ['pagneHT
paamMo4acToTHOro Nons Kak NoAxon, anbTepHaTMBHbIN rpaaneHTy MarHUTHOro Nons B
nccnepoBaHMsax camoanchysni.

naboparopHas pabora (4 4aca(oB)):

Pabota Ha AMP penakcomeTpe. M3yyenne curHanos AMP B MHOrOMMMNyNbCHOW
nocnepnosatenbHocTn Kappa-lNapcenna-Meiibyma-I'vnna (KINMIM) B ycnoBmsix NOCTOSIHHOrO
rpagveHTa MarHMTHOro nonst ans 06pasuoB PasnnyHON BA3KOCTH.

Tema 3. Tema 3. Ocob6eHHOoCcTU AMP ¢ UMNYNIbCHBIM FPaAUEHTOM MarHUTHOrO Nons
NeKunoHHoe 3aHsiTne (6 4yaca(os)):
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AMP ¢ MMNynbCHbLIM rPaAMEHTOM MarHUTHOrO MONS, UCTOPUS Pas3BUTUS MeToanKn. TpeboBaHms K
opMe 1 amnnnTyne UMNynbcoB rpaameHTa. CneundnyHocTb TpeboBaHMii K cTabunbHOCTH
UMMYNbCOB rpagneHTa MarHnTHoro nons. Victopusa ctaHosneHnst Metona, LOCTUXEHNUS U
NnepcrnekTuBbl Pa3BUTUS B 4ACTW YBENMYEHNS 3HAYEHUI rpaaueHTa MarHUTHOrO Moss B UMMynbCe.
OcHoBHbIe NMMYNbCHblE NocnenoBaTenbHOCTU. TpeboBaHWs K cTabUNbHOCT MMNYNbCHOMO
rpagveHTa MarHutTHoro nonsi. HeobxoammocTb 1 NpobnemMbl CO34aHNS MOLWHBIX UMMNYNbCOB
rpagveHTa MmariutHoro nonsi. Ctabunuanpyrowee BiMsiHAe NOCTOSIHHOMO rpaaneHTa. Cnocobsl
N3MepeHns NapameTpoB (amMnInTygHoe U OeNCTBYIOWMNE 3HAYEHMS, oOpMa UMMynbca rpagneHTa)
MMMYNbCHOro rpaaneHTa. TpeboBaHMs K MIMHERHOCTY rpaaneHTa no o6bemy obpasua. OCHOBHblE
noeun, NCNonb3yeMble B annapaTtype MOLWHbIX rpaaneHToB MarHUTHoro nons. Npobnems,
BO3HMKaOLWME NPU NCMONb30BaHNM MOLWHbIX FPaaNEHTOB MAarHUTHOrO MONS, 1 CNOcobbl MX PeleHus.
TununyHbie NMNYNbCHbIE NOCNEN0BaTENIbHOCTU N NCCNedyeMble 3aBUCUMOCTI aMnnTy bl curHana
CMMHOBOr0 X0 OT NapaMeTpPOoB MNocnenoBaTeIbHOCTH.

naboparopHas paborta (6 4aca(oB)):

Pabota Ha AMP audpdpysomeTtpe. OcBoeHme n 06ocHoBaHMe TpeboBaHMii K BPEMEHHbIM
napameTpam nocnenoBaTesibHOCTU U napamMeTpam UMMynbCoB rpaaneHTa. [NonyyeHue

AN AY3MOHHbIX 3aTyXxaHWin B 3aBUCUMOCTU OT NapaMeTpoB UMMYbCHOMO rpagueHTa n oT BpeMeHun
Ondodoy3umn Ha npuMepe 06pasLIoB, NPennoXeHHbIX NpenonasatenemM. OnpeneneHne aHa4yeHuli
rpagmeHTa MarHMTHOro Nons 1 nocneayruwee onpeneneHne Ko ULUNEHTOB camoanddysnn.

Tema 4. Tema 4. CoBpeMeHHble MeToauKu rpagmeHTHoro SMP
JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):

[‘pagveHTHble MeToAbl B UCCNefoBaHUAX cCaMoandy3nn B CNOXHbIX MONEKYNSIPHBIX CUCTEM.
dopma Andpy3nOHHOro 3aTyxaH1s 1 ee 3aBUCUMOCTb OT BPEMEHHbIX MHTEPBASIOB
nocne-goBaTeNnbHOCTU B CNy4YasX, OCNOXHEHHbIX HE3KCMNOHEHUManbHON A0epHON MarHUTHOM
penakcaunein; MonekynspHbIM, MPOTOHHBIM UK CNMHOBLIM 06MeHamn. Cnocobbl naeHTUdUKaLMm
NPUYMH 3aBUCUMOCTU POPMbl ANIPIY3NOHHOIO 3aTyxaHNs OT BPEMEHHbIX MHTepBasioB
nocnegosarenbHOCTU. MoamdumumpoBaHHasa NocnefoBaTenbHOCT CTUMYTIMPOBAHHOMO 3XO0.
MHoromepHble aKkCnepuMeHTbl U NpeacTaBneHne gaHHbix. OCHOBHas MHGhopMaums, nony4aemas ¢
NMOMOLLbIO rpadVeHTHbIX METO40B B NCCNIEA0BaHMNSAX HEOOHOPOAHbIX, MOPUCTbLIX CUCTEM U
MeMbpaHHbIX MaTepuanos. dopma AnNEY3MOHHOIO 3aTyXaHUs U ee 3aBUCMMOCTb OT BPEMEHU
Andppy3nm B ynopsaoyeHHbIX cuctemax. AdmudpdysnoHHas n notokoeas andpakums. 3aBUCUMOCTb
cpenHero KoagoduumneHTa camoandodysnm ot BpemMeHn gugodysumn. Metogunyeckme noaxoasl,
NPUMEHsIEMble N5 NOyYEHUS CTPYKTYPHbIX XapakTepuctuk nopucton cpenbl. Metoamkum co
3HaKonepeMeHHbIM rpadneHToM MarHnTHoro nons. MoanduumnposaHHas nocnenosarefibHOCTb
CTMMYNMPOBAHHOIO 9X0. TpuHaguaTuMHTepBanbHas nocnegoBaTenbHOCTb CTUMYNIMPOBAHHOMO 9XO0.
LByMepHble akcnepuMeHTbl. ['paaneHTHblin AMP B ycnoBmsix notoka, 0COOGEHHOCTM U MPUMEPDI.

naboparopHas pabora (6 yaca(oB)):

3aHsATue B naboparopum: OCBOEHME KNACCUYECKMX MMMYTbCHBIX NOCNEA0BATENbHOCTIA C
MMMYNbCHBIM FPaANEHTOM MarHUTHOMO MNONSA NPUMEHMTENBHO K 0O6pasLam, xapakTepumayowmnmcs (no
NPennoXeHnto Nnpenoaasartens) MO0 MHOFOKOMMOHEHTHOCTBIO, MO0 HAIMYMEM MONEKYNISAPHOMO
obmeHa. PaboTta no coBoeHWo NoaxonoB 1 Metoank AMP ¢ nMNynbCHbIM rpaaAMeHTOM MarHUTHOMO
nons K obpasuam ¢ orpaHNYEHHON reoMeTpueit. UCccnenoBaHne 3aBUCMMOCTY (DOPMbI
ANJPAPY3NOHHOro 3aTyxaHus N cpenHero KkoagpduumeHTa camoanysnm ot BpeMeHn anapdoysnu.
Buayanunasaums notokos. MeToabl NU3MEPEHNS CKOPOCTU NOTOKA, OCHOBAHHbIE Ha sBneHun JMP.

Tema 5. Tema 5. MeToauKN, OCHOBaHHble Ha UCMNONIb30BaHUN BHYTPEHHUX FPaavueHToB
MarHMTHoOro nons

JIeKLMOHHOe 3aHsiTne (4 4aca(oB)):

YcnoBsus 1 MeXaHN3M BO3HUKHOBEHWNS BHYTPEHHUX rpadnueHTOB MarHUTHOro nons. Metoomku ydeta u
MUHUMU3ALUN BIUAHUS BHYTPEHHUX FPaaANEeHTOB MarHUTHOrO Nonsi B aKCNepuMeHTax ¢ UMNynbCHbIM
rpagmeHToM. SdekTbl caMoanddy3nm BO BHYTPEHHNX FpagueHTax MarHMTHoro nons. Metoaunkm
OLEHKM 3HAYEHWUN BHYTPEHHUX rPagueHToB MarHUTHOro nonsg. Metoauku namepeHus
KO3hpMUMEHTOB caMoandpdoy3nm 1 xapakTepucTuK NOPUCTON cpenbl HA OCHOBE OCHOBE
ncrnonb3oBaHUA adPGEKTOB, Bbl3BAHHbLIX BHYTPEHHUMW rpaaneHTamm MarHUTHOro nons.

naboparopHasi pabora (4 4aca(oB)):
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3aHaTne B nabopatopumn: Pabota Ha AMP ycTtaHoBke. OcBOEHME METOAMK, OCHBAHHbIX HA adhdhekTe
BHYTPEHHMX rpaAneHToOB MarHUTHOro nons. MNpoeeneHne nccnenoBaHuini Ha NopUCTbIX obpasuax ¢
pasnunyHbiMK pasmepamm nop. OdopmneHne otyeta.

Tema 6. Tema 6. SMP-TtoMmorpadous
NeKLuMoHHoe 3aHsiThe (8 yaca(os)):

"paoneHT MarHMTHOro nons, kak ocHoea AMP Tomorpadoun. OCHOBHbIE CNOCObbI
NPOCTPAHCTBEHHOW BM3yanuaaunn. JlokanbHbihi AMP, MeToabl 4yBCTBUTENBHON TOYKMW, MMHUN,
nnockoctu. MeToabl BOCCTaHOBNEHWS NO NPoeKkumaM. [ToHATUe CenekTUBHOro pagno4actToTHOro
nmnynbca. BoloeneHne nnockocTn, pasoyacTtoTHoe KoanpoBaHne. 9X0-nnaHapHbIin MeTom,.
CpaeHeHune pasnuyHbix Metoank AMP Tomorpadomm no vyyscteutenbHoctn. Metonmkum
KOHTpacTUPOBaHWS N300paxeHuid No BpeMeHam CrnH-PELIETOYHON U CMIMH-CMMHOBOIM penakcauuu,
KoagpdomumeHTam camoandpdpysmm. Metonbl NPOCTPaHCTBEHHOW BM3yann3aunmy BO BHEWWHEM none
mMarHuTa.

naboparopHasi pabora (8 yaca(oB)):

3aHaTne B nabopatopum: Pabota Ha AMP Ttomorpadpe. OcBoeHme paboTbl Ha YCTaHOBKE.
MonyyeHune Tomorpacdpmyeckoro n3obpaxeHns poHToMHoro obpasua. OcBoeHne MeToanK
KOHTpacTUPOBaHMS N306paxeHns no BpeMeHam penakcauum Ha MoaensHom obpase.
OdbopMneHne otyeTa no pesynbTaram.

Tema 7. Tema 7. AMP B nonsix paccesiHNSA NOCTOSIHHbIX MarHUTOB
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

SMP Bo BHewHeM MarHuTHoM none. OcobeHHocTn SAIMP B none 3emnu. MNMpakTuyeckne peannsaumm
annaparypbl AMP B none 3emnn. AMP kapoTtax. OcobeHHOCTU KOHCTPYKUuiA npnbopos ans AMP
kapotaxa. OCHOBHblE U3MepPSIEMblE MapaMeTPbl K XapakTEPUCTUKN Cneunanm3npoBaHHbIX
npmnbopos AMP kapoTaxa npon3eoacTea pasnnyHbix pupM. OcobeHHOCTN 06paboTKM 1 TPaKTOBKM
9KCnepuMeHTanbHbIX AaHHbIX. CNEKTpbl BPEMEH penakcauunm.

naboparopHas pabora (4 4aca(oB)):

3aHsiTue B nabopartopum: Pabota Ha AMP Ttomorpadgoe. OcBoeHme paboTbl Ha yCTaHOBKE.
MonyyeHne ToMorpadunyeckoro n3obpaxeHuin B obpasuax kepHo. OdopmneHune otyeTa no
pes3ynbTaTam.

Tema 8. Tema 8. Annaparypa rpagueHTHoro SMP
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Twnbl MarHUTHBLIX CUCTEM: LOCTOMHCTBA M HepocTaTkn. OCHOBHbIE 6noKK, HeobXxoAMMble ANs
BO30yxaeHus u permctpauun curHana AMP. MNpremHo-nepenatowme yctporictea. TpeboBaHuUs K
HUM. CncTembl getektuposaHms curHana AMP. CuHXpoHHbIM getekTop. KBaapartypHbli OeTeKTop.
AHanoroBoe 1 UMGPOBOE KBaapaTypHoe AeTeKTupoBaHne. HasHaueHve 1 TpeboBaHns K cuctemam
doOpMUMPOBaHNS UMMYNIbCHbBIX NOCNenoBaTenbHOCTEN, PopMmMpoBaTENb PaaMOYaCTOTHbLIX UMMYNbCOB,
hopmmpoBaHme ¢asbl. Cuctembl cTabmnmaaumm pe3oHaHCHbIX yenosuid. HasHaveHne n TpeboBaHns
K 6nokam MMMyNbCHOro rpaaneHTa MarHuTHoro nonsi. Cnocobbl U3MepeHns napameTpoB
(amMmnnuTyOoHOE 1 OencTByoWwme 3Ha4YeHNs) UMNYNIbCHOro rpaaneHTa. Tunbl rpagueHTHbIX KaTyLlek.

naboparopHasi pabora (2 4aca(oB)):

3aHaTne B nabopatopum: Paszbop bnok-cxem AMP-penakcomeTpa, AMP-anddy3omeTpa u
AMP-tomorpada.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Buabi
N Pasnen Cemectp| HeAENs | caMmocTosTentbHoM [TPYAOEMKOCTb g‘:ﬂ%‘g:'o';?:;gzgz
AdvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 2607l
CTY.eHTOB P
Tema 1. Tema 1.
nogrortoeka K o
1.BBeneHve B 5 nggMO or? oc 2 YCTHbI ONpocC
rpagmeHTHbin AMP y y onpocy
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Buabi
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:’:gzga
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 2. Tema 2. Egﬂggﬁiﬁig 2 KOHTPONbHAas
2.[lpaameHT NoCTOSAHHOro 5 NOLrOTOBKA K
MarHMWTHOro nons YCTHOMY OMPOCY 2 YCTHbIA onpoc
Tema 3. Tema 3. NoAroToBka K 5 yyactve B
OcobeHHocTn AMP ¢ anckyccum ANCKyCCUmn
3.[MMnynbCHbIM 5
rpagnueHTom noaroToBka K 4
MarHUTHOro Mons KOHTPObHOM KOHTPONIbRES
Tema 4. Tema 4.
4 CoBpeMeHHble 5 noaroToeka K 4 yyactme B
‘IMeToankm anckyccum ONCKYyCCUn
rpagueHtHoro AMP
Tema 5. Tema 5.
MeToaunkn, OCHOBaHHbIE
Ha UCNONb30BaHMM MogrotoBka K
5.|BHYTpEeHHNX rpagneHTos| 5 KOHTPONIbHOM 6 KOHTPOTbHAA
y P paboTta
MarHMTHOro nons paboTte
MoaroTtoBka k
6 Tema 6. Tema 6. 5 K:I-ﬁp?oﬁngm 6 KOHTpOnbHas
IAIMP-ToMorpacdpus paBoTe paboTta
Tema 7. Tema 7. 9IMP B NOAroToBKa K
7.\nonsax paccesHns 5 4 YCTHbIA onpoc
NOCTOSHHbIX MAarHNTOB ycTHOMY onpocy
Tema 8. Tema 8.
8.|Annapatypa 5 rOAroToeka K 4 YCTHbIA ONpocC
rpagueHtHoro AMP ycTHOMy onpocy
Ntoro 36

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHblEe hopMbl 06yUYeHus

OcHoBHbIMY 06pa3oBaTeNbHBIMM TEXHONOTUSIMUA MO KYPCYy SIBNSIOTCS:

-nekumu;

-yCTHbI ONpPOC;

-ouckyccumn, oopmMmnpyolme yMeHe 4eTko BbipaxaTb CBOWU MbIC/I U OTCTamBaTb CBOK TOYKY
3peHnst, yMeHne cnylwaTtb cobeceHNKOB, HAXOAUTb PeleHre NyTeM Tak Ha3blBAEMOro 'MO3roBoro
wrypma';

-KOHTPOJbHblE paboTbl MO NPONAEHHOMY MaTepuany;

-npoBeaeHne nabopaTopHbIX 3aHATUIA Ha y4ebHO-Hay4HOM 060pya0OBaHNN;

-NnoceLleHne NeKunii NPUrnalweHHbIX y4eHbIX Y Hay4YHbIX CEMUHAPOB, OPraHN3yeMbIM Mo 61M3KuM K
Kypcy TemaTtukam.

6. OLeHOUHble cpeacTBa OJ1sl TEKYLLLEero KOHTPO/Si yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToram OCBOEHUsl AUCLUMNIMHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM PaboTbl CTYAEHTOB

Tema 1. Tema 1. BBepeHue B rpagmeHTHbIn AMP
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

KETPOHHBH
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1. Kakne ocHoBHble HanpaeneHust B IMP Bbl 3HaeTe? [latb xapaktepuctuky. 2. TpeboBaHUs k
MarHWTHbIM cuctemam B annapatype AMP. O6bsicHnTb. 3. Kakune 3aaaqm pelwaroT MeToLoM
rpaameHTHoro AMP? 4. KakoBbl TpeboBaHUS K 0AHOPOLHOCTM MarHUTHOrO 1 PaANO4acTOTHOro Nons
npeabssnsitotrcs B AMP? Ob6ocHoBatb. 5. Kak uaMeputb XapakTepucTmku 04HOPOLHOCTM? 6.
OCHOBHble MOAX0Abl U METOAObI, MPUMEHSIEMbIE AN UCKKYEHNS BINSHUS HEOOHOPOAHOCTEN Ha
pesynbTaT akcnepumeHTta B TexHuke FIMP Bbicokoro paspeuweHnus. 7. MeTogpl, npyuMeHseMble ons
NCKIIOYEHNS BITUSIHUS HEOQHOPOLHOCTEN MArHNUTHOrO MONs Ha pe3ynbTart 3KCNepuMeHTa B TEXHUKE
AMP namepeHnin BpeMeH penakcauuu.

Tema 2. Tema 2. 'pagneHT NOCTOSAHHOrO MarHUTHOro Nosns
KOHTPONbHAas , NPUMEpPHbIE BONPOCHI:

1. MeToabl, NpyMeHsieMble N1 UCKNIOYEHUS BIMSAHUS HEOAHOPOAHOCTEN MArHUTHOrO Nons Ha
pe3ynbTaT aKkcnepuMeHTa B TexHuke SAMP namepeHuii BpemeH penakcauuu. 2. amepeHne
KO3gpoMLUMEHTOB camoandpy3nm MeTogoM NOCTOSHHOIO rpaaneHTa MarHMTHOro nons. 3. 9xo XaHa
N CTUMYNIMPOBAHHOE 3X0 B MOC/IEN0BATENbHOCTN C MOCTOSAHHbLIM rPAaAMEHTOM MAarHUTHOMO Nnons. 4.
OnuwunTe TNNbl rPaANEHTHbIX KaTylekK 1 cnocobbl N3MEPEHUS BEIMYUHBI MOCTOSIHHOTO rpaaneHTa
MarHuTHoro nons. 5. Cpopmynupyiite knodeBble TpeboBaHMS K XapakTepUcTkam UMMynbCoB
rpagveHTa B MeToamnkax ¢ UMMynbCHbIM rpagueHToOM MarHMTHOro Nons.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

1. MeToabl, NpYMeHsieMble N1 UCKNIOYEHUS BIMSAHUS HEOAHOPOAHOCTEN MAarHUTHOrO Nons Ha
pe3ynbTaT akcnepruMeHTa B TexHuke AMP n3amepeHuii BpemeH penakcaummn. 2. OCHOBHbIE TUMbI
KOHCTPYKUMin MarHmToB 1 gatynkos AMP. 3. MHorommnynbCHble NocnenoBaTenbHOCTH, BpalleHne
obpasua. 4. (pagneHT MarHMTHOro NoNs Kak ycnoBme nony4yeHns HoBon nHgpopmaumu. 5. iamepexmne
KO3gpoMLUMEHTOB camoanddy3nm MeTogoM NOCTOSHHOIO rpaaneHTa MarHMTHOro nons. 6. 9xo XaHa
B NOCNen0oBateflbHOCTU C NOCTOSHHBIM FPaAMEHTOM MarHMTHOro nong. 7. CTuMynnmpoBaHHOE 3X0 B
nocnefoBaTenbHOCTU C NMOCTOSAHHBIM FPAaAUEHTOM MarHUTHOrO Nons. 8. Tunbl rpafMeHTHbIX KaTyLlek.
9. Cnocobbl N3MePEHNS BETMYUHBI MOCTOSIHHOIO rpaaneHTa MarHUTHOro Mons.

Tema 3. Tema 3. Ocob6eHHocTM AMP ¢ MMNYNIbCHBIM FPagUEHTOM MarHUTHOTrO NMons
KOHTPO/NbHASA , MPUMEpPHbIE BONPOCHI:

6. OnnwnTte Hanbonee xapakTepHble HepocTaTkm MeToank AMP ¢ MMMYNbCHBIM FPaaNEHTOM
MarHuTHoro nons. 7. lNMpobnema TepmocTaTupoBaHns obpasua B gatdmkax AMP. Mpeonoxunte
BO3MOXHbIe peweHus. 8. [pobnema MmexaHmdeckmx konebaHuns B gatinkax AMP -ondodoy3omMeTpos.
Mpennoxmnte BO3MOXHbIE pelweHmns. 9. OxapakTepuaynTe orpaHuyYeHns Ha BENUYMHY ONTENbHOCTH
MMNYNbCOB rpaaneHTa mariutHoro nons. 10. OxapakTepusyinte orpaHU4eHns Ha BENNYMHY
amMnNAnTyabl UMNYNbCOB rpagneHTa MmarHuTHoro nons. 11. Cnocobbl n3aMepeHns napameTpos
NUMMYNbCHOrO rpagueHTa MarHnTHoro nons. 12. Metoamkun namepeHns KoadpuumeHTos
camoanddy3nn ¢ UMNYNbCHbLIM rPaaNEeHTOM MarHuTHoro nons. 13. OxapakTepu3ayinTe 0COBEHHOCTM
N3MEPEHNIA B YCNOBUSIX, KOra B 3KCNEPUMEHTE NepeMeHHO BENTMYNHON SBNSETCS BPEMS
andodpysun. 14. OxapakTepusyinte 0COBEHHOCTN N3MEPEHNIA B YCNIOBUSIX, KOTOA B 3KCNEPUMEHTE
NnepeMeHHON BENNYMHOM ABNSETCS aMnanTyga unn oanTenbHOCTb MMMNYNbCOB rpaaneHTa MarHUTHOro
nons. 15. Onuwnte 0co6EHHOCTUN yCpenHeHUs ownboK B napameTpax nocnenoBarenbHOCTM C
NUMMYNbCHBbIM rPaANeHTOM MarHUTHOro nons. 16. [1ByMepHble n3MepeHns BpeEMEH penakcauunm u
KoadppuumeHToB camoandpdysmm. 17. OnmwmTe NPUYmnHbI, B pe3ybTate KOTOPbIX B 00beKTe MOryT
NPUCYTCTBOBATb BHYTPEHHWE rpaaneHTbl MarHUTHOrO Nons.

y4actme B JUCKYyCChn , NpnuMepHble BOMNPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 6171518 5AE
il YHH

Crpanuua 9 us 16. — o

o
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kadpenpoi, o.H. (npogeccop) Cknpaa B. 1.

1. [NoyemMy METOAMKN C MNOCTOSAHHBLIM FPAAVNEHTOM MAarHUTHOMO MOJS NPUMEHSOTCS TONbKO A1
ManoBsa3Kux xuakocten? 3. OxapakTepusyinte NPUYMHbI, OrpaHnYMBaloWmne ananasoH N3MepeHuin
KOadppnumMeHTOB caMmoandopy3nm npu NCNonb3oBaHNN MNOCTOAHHOMO rpaaneHTa MarHUTHOro nonsg. 4.
B 4yeM cocTOMT pEBONIOLMOHHOCTb METOAMKM C UMMNYNbCHbLIM FPAAVEHTOM MarHUTHOro nonsa? 5.
CdpopMmynupyiiTe kntoveBble TpeboBaHNS K XxapakTepMCTKaM MMNynbCoB rpaaneHTa. 6. Onuwunte
Hanbonee xapakTepHble HegocTatkn MetToank AMP ¢ MMNynbCHbLIM FPaaMEHTOM MarHMTHOrO Nons. 7.
Mpobnema TepMocTatupoBaHms obpasua B aatymkax AMP. MpennoxuTe BO3MOXHbIE PeLeHns. 8.
MNMpobnema MexaHn4eckmx konebaHus B pgatumkax AMP -andbdoysomeTpos. [Mpeanoxmnte BO3MOXHbIE
peweHns. 9. OxapakTepusynTe orpaHNYeHNs Ha BENNYMHY ONNTENbHOCTU UMMYbCOB rpagueHTa
marHuTHoro nong. 10. OxapakTepusyiTe orpaHNYeHUs Ha BENNYMHY amnanTy bl UMMynbCOB
rpaaveHTa mariutHoro nonsi. 11. Cnocobbl N3MepeHnst napaMeTpoB MMMNYNbCHOMO rpaaneHTa
MarHutHoro nons. 12. Metoankun namepeHns KoapuumeHToB camoangpdysnm ¢ UMMNybCHbIM
rpagueHToOM MarHUTHOro nons.

Tema 4. Tema 4. CoBpeMeHHble MeToauKu rpagmeHTHoro SMP
y4yacTme B AUCKYCCUM , NPUMEPHbIE BONPOChI:

1. OxapakTepunayiite 0COBEHHOCTN N3MEPEHUIA B YCNIOBMSX, KOTa B 9KCNEPVMEHTE NEPEMEHHO
BE/IMYMHON aBnseTcsa BpeMs amddysun. 2. VIMnynbCHbIA rpagueHT MarHUTHOrO Nons Kak MeTonq
HenocpeacTBEHHOro U3MEPEHNa pacnpeneneHns CMeLWweHnn Monekyn 3a c4eT TpaHCNALUNOHHOM
noasuxHocTn. 3. NoHATUE BpeMeHn andpdoy3nm B MeToankax rpagneHtHoro AMP ¢ noCTOSHHBIM 1
NUMNYNbCHbIM rpaaveHTaMn MarHMTHoro nons. 4. Tpu snga 3asucuMocTenn ouddy3MOoHHbIX
3aTyxaHuii 0T NnapameTpoB UMMNYbCHOM NocnenoBaTensHOCTU. 5. OxapakTepuayinte 0COOEHHOCTH
N3MepeHnin B YCNOBUSX, KOraa B aKCNepnuMeHTe nepemMeHHon BeNNYNHON aBngaeTcs amnauTtyna unm
LNNTENbHOCTb UMNYNbCOB rpagneHTa MarHUTHOro nons. 6. OnuwuTe 0CO6EHHOCTN YyCPeLHEHNS
ownboK B napameTpax NocnenoBaTenbHOCTM C UMMNYbCHBIM FPaANEHTOM MarHUTHOro nons. 7.
JlBymMepHble n3aMepeHns BpeMeH penakcaumm n KoaduumeHTos camoamddysun. 8. ViMnynbcHble
nocnenoBaTenbHOCTM rpaaneHTHoro AMP B n3y4eHnyn MHOrOKOMMOHEHTHbIX cucTeM. 9. OcobeHHOCTH
B noseaeHnn popmbl ANPPy3noHHbIX 3atyxaHnin. 10. Popma ongdy3noHHOro 3atyxaHns u
cpelHnn KoagpPULIMEHT caMoandpdPy3nmn: Nx 3aBUCUMOCTM OT BPEMEHN ANGPXPY3NN B MOPUCTbIX
cuctemax. 11. 3HakonepeMeHHbI rpagueHT MarHUTHoro nons. Pelwaemble 3agayu

Tema 5. Tema 5. MeToauKn, oCHOBaHHble Ha UCMNO/Ib30BaHUN BHYTPEHHUX FPaavueHToB
MarHMTHoOro nons

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

18. OcobeHHocTN pernctpaunm curHanos AMP B ycnoBusix Hanuyns BHyTPEHHNX rpaaneHToB
marHuTHoro nons. 19. Kakyto nHgpopmaumio 06 06 bekte NCCnegoBaHns MOXHO MOMy4UTb UCMONb3YS
BHYTPEHHME rpafameHTbl MarHuTHoro nonga? 20. OnuwuTe nocnenoBaTenbHOCTM TUNa tay-CKaHHUHT.
21. Kak BNuSaT BHYTPEHHUE rpadneHTbl MarHUTHOrO NMons Ha pesynbTar U3MepeHui
KO3dohmLUMeHTOB caMoandpoy3nm B METOAMKAX MOCTOSIHHOIO U MMMYNbCHOrO rpaaneHTa MarHUTHOro
nona? 22. lpagmMeHT MarHUTHOrO Nons - Kak knoyesoe ycnosne AMP Tomorpadgoum. 23. Onuwute
OCHOBHbIE NnocnenosatenbHoCTU, NnpuMeHsemble B AMP-tomorpacdun. 24. Cchopmynupyiite
TpeboBaHMs K (hOpMe CENEKTMBHOIO PaamMo4acToTHOro nMnynbca. 25. Cgopmynupyite TpebosaHuns
K dpopmMe rpadmeHTHOro numnynbca npuv oopMmMpoBaHNN CENEeKTUBHOIO Paano4acToTHOro uMnynbea.
26. YacTtoTHas koguposka curHana B AMP-tomorpagouun. 27. ®asosas KoaMpoBka curHana B
AMP-Tomorpacoun. 28. Onuwnte NPUYMHLI, B pe3ynbtate KOTOpbIX B 06bekTe MOryT NpUCyTCTBOBATb
BHYTPEHHMWE rpaaneHTbl MarHMTHoro nons. 29. OcobeHHoCTn permctpaunn curHanos SMP B
YCNOBUSIX HANNYUNS BHYTPEHHUX FpaaneHToB MarHmTHoro nons. 30. Kakyto nHpopmaumio 06 obbekTe
nccnenoBaHns MOXHO MOMYYUTb UCMONb3YS BHYTPEHHWE rpagneHTbl MarHutHoro nonsa? 31. Onuwute
nocnepoBaTteNnbHOCTM TUNa tay-ckaHHuHr. 32. Kak BANST BHYTPEHHWE rpaaueHTbl MarHUTHOrO Nons
Ha pe3ynbTat N3MepeHnin KOaPPULIMEHTOB camoanddy3nn B METOONKAX NOCTOAHHOMO U
UMNYNbCHOrO rpagneHTa MarHuTHoOro nons?

Tema 6. Tema 6. SMP-Tromorpadous
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
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33. 'pagueHT MarHMTHOro Nons - Kak knyesoe ycnosme AMP ToMmorpadoun. 34. OnnwmnTe OCHOBHbIE
nocnenoBaTenbHOCTH, NpuMeHsieMble B IMP-Tomorpadomu. 35. Ccpopmynmpyiite TpeboBaHus k
doopMe CEeNeKTMBHOMO Paamo4actToTHoro nmnynbca. 36. Cpopmynupyiite TpeboBaHUst K doopme
rpafveHTHOro uMnynbca Npu PopPMMPOBaHMY CENEKTMBHOMO paamoyYacToTHOro nMnynbca. 37.
YacTtoTtHas koguposka curHana B AMP-tomorpadoum. 38. ®asosast kogmpoeka curHana B
AMP-tomorpadgoun. 39. OcHoBHble cnocobbl NPOCTPAHCTBEHHOW BMU3yanunaaumn. JlokanbHblii AMP,
meTonbl 40. YyBCTBUTENbHOM TOYKWU, IMHUK, NNOCKOCTU. 41. [lOHATUE CENEKTUBHOIO paano4acToTHOro
nmnynbca. Heobxoaumble 1 goctaToudHble ycnosus. 42. ®ypbe npeobpasosaHme B AMP
Tomorpadpoumn. MeToaomky ¢ 4aCTOTHbIM U (Pa3oBbIM KoanpoBaHmeM. 43. DakTopbl 1 METOOUKM,
BUSIIOWME HA KOHTPaCTUPOBaHME N300paxXeHNiA.

Tema 7. Tema 7. SMP B nonsix paccesiHusi NOCTOSIHHbIX MarHUTOB
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

1. ONnwKnTE NPUYMHBI, B pe3ynbTaTte KOTOPbIX B 0O bEKTE MOryT NPUCYTCTBOBATb BHYTPEHHME
rpagmeHTbl MarHUTHOro nons. 2. OcobeHHoCTM pernctpaumm curHanos AMP B ycnoBusx Hannyms
BHYTPEHHWX rpafneHToB MarHMTHOro nons. 3. Kakyto nHgopmaumio 06 06bekTe nccnenoBaHns
MO>XHO MOMNY4YNTb UCMONb3Ya BHYTPEHHUE rPpagneHTbl MarHUTHoro nons? 4. Novyemy B HEOLHOPOLAHbIX
cpenax MOXeT BO3HUKHYTb Npobnema BHyTPEHHUX rpaaueHToB 5. MmarHutHoro nons? 6. Kak 3aBucst
3HAYEHNS BHYTPEHHNX rPAANEHTOB MAarHUTHOMO MO OT 7. XapakTePUCTUK 06pasLia 1 OT BHELIHErO
MarHUTHOro nons? 8. HazoBute cnocobbl NCKNOYEHNS UNN YMEHDBLIEHNS BINSHUS BHYTPEHHNX
rpagmeHToB MarHUTHOro nons. 9. Kak agppekt BHyTPEeHHNX rpagueHToB MarHUTHOrO Nons MoXeT
ObITb MCNONBL30BAH ANS NONYYEHUS NONE3HON nHpopmauun? 10. OnuwmTe nocnenoBaTeNnbHOCTH
Tuna tay-ckaHHuHr. 11. Kak BIns0T BHYTPEHHWE rpaneHTbl MarHUTHOMO Nons Ha pesynbTar
N3MepeHnin KoaPPULIMEHTOB camoanddy3nn B MeToamnkKax NoCTOAHHOrO U UMMYNbCHOMO rpaaneHTa
MarHuTHoro nonsa? 12. pagueHT MarHUTHOro Nons - Kak knyesoe ycnosue AMP Tomorpadun. 13.
OnuwunTe OCHOBHblE NOCNenoBaTeNnbHOCTU, NpumeHsemble B AMP-ToMmorpadun. 14. Chopmynupyinte
TpeboBaHMs K oopMe CENEKTUBHOMO paamoyactoTHoro nmnynbca. 15. Ccopmynupyiite TpeboBaHns
K dpopme rpaMeHTHOro numnynbca npyv oopMmMpoBaHUN CENEKTUBHOIO Paamo4acToTHOro UMMnynbea.
16. HactoTHas koampoeka curHana B AMP-Tomorpadpun. 17. dasosas kogmposka curHana B
AMP-Tomorpadpun.

Tema 8. Tema 8. Annaparypa rpagueHTHoro SMP
YCTHbIV ONpoOC , NPUMEpPHbIE BOMPOChI:

1. JJOCTOMHCTBA M HEOQOCTATKN SKCNEPUMEHTOB B NONASAX PaCCEAHMNSA MOCTOSAHHbIX MAarHUTOB. 2.
OcobeHHoCTN BO36yXaeHWs 1 pernctpauun curHana AMP B marHutHom none 3emnu. 3. SAMP
KapoTax, 3a4a4yun n 0COBEHHOCTN KOHCTPYMPOBaHUS NMPUOOPOB. TUMnbl NPUMEHSEMbIX MArHUTHbIX 4.
cucteM. 5. OcobeHHOCTM KOHCTpYKUMiA npubopos ans AMP kapoTtaxa B MarHUTHOM Mofe 3eMnn 1 B
none paccessHNs CUNbHOro NOCTOSIHHOro MarHnTa. 6. OCHOBHbIE U3MepPSIEMblEe NapaMeTpbl U
XapakTepUCTNKM cneumann3npoBaHHbix Nnpnbopos AMP kapoTtaxa npon3BoAcTBa pPasnnyHbIX GOVpPM.
7. OcobeHHOCTN 06paboTKu 1 TPaKTOBKM 3KCMEPUMEHTaNbHbIX AaHHbIX. CNEeKTpbl BPEMEH
penakcaumun. 8. [IByMepHble N3MEPEHMS U AByMepHble cnekTpbl. 9. OnunTe OCHOBHbIE TUMbI
MarHUTHbIX CUCTEM: OCTOMHCTBA U HepgocTatku. 10. Ykaxute n 0b60oCHyinTe OCHOBHbIE BNOKM,
HeobxoauMble ans BO3byxaeHust u permctpaumnm curHana AMP. MNpremMHo-nepeaatowme ycTponcTaa.
TpebosaHus k HUM. 11. Bnok cxema AMP-penakcomeTpa. 12. Bnok cxema AMP-gudbdpysometpa. 13.
MpocTenwasn 6nok-cxema AMP-Tomorpadoa. 14. Cuctembl getektupoBaHust curHana SAMP.
CVHXpOHHbIN feTekTop. KBagpaTypHbln getektop. 15. AHanoroesoe 1 umgpoBoe KBaapaTypHoe
netektmposaHue. 16. HasHauyeHne n TpeboBaHus k cucteMam OOPMMPOBAHNS UMMYNbCHbIX
nocnenosaTefnibHOCTeN, oopMmnpoBaTtenb Paano4acToTHbIX UMMYNbCOB, oopMmMpoBaHne goasbl. 17.
CucTteMbl cTabunmsaumnm pe3oHaHCHbIX YCIOBUIA.

UtoroBas cpopma KOHTpons
SK3ameH

[MpvMepHble BOMPOCHI K 3K3aMeHy:

Bonpochb! kK ak3ameHy:

1. Obwas bnok-cxema AMP yctaHoBkn. OBOCHOBaHME UCNONb3yeMbIX H0KOB 1 B3aMOCBS3ENA.
2. OcobeHHocTn AMP annapatypbl rpaaneHTHoro AMP. TpeboBaHusi kK Gnokam MMNynbCHOMO
3. rpagveHTa.
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4. Tvinbl rpagueHTHbIX KaTywek, MpUMeHseMbIx B rpagueHTHoM SAMP, n nx

5. cpaBHUTENbHbIN aHann3.

6. Ponb 00HOPOOHOCTM MarHUTHOrO MoNst B NocTaHoBKe akcnepumMeHToB AMP. OcHoBHbIe cnocobbl
7. yCTpaHeHnsa BNNAHNSA HEOOHOPOLHOCTEN MAarHUTHOMO U PaanNo4acToOTHOrO NONewn.

8. Kakas nHdpopmauusa cogepxutcsa B curHane AMP, nonydyeHHOro B yCnoBusix rpagmeHTa

9. MarHuMTHoro nons?

10. OCHOBHblE UMNYNbCHbIE MNOCNEA0BATENBHOCTIN, NPUMEHSEMbBIE B NCCNEAOBAHNSAX
TPaHCNSALUVNOHHOMN

11. NOABNXHOCTN.

12. dakTop HECTabunbHOCTM MMMNYNbCOB rpaaneHTa MarHuTHoro nonsi. Ctabunmanpyolee BnmsiHne
13. NOCTOSIHHOrO rpaaneHTa MarHUTHoro nonsi. Cnocobbl 3MEPEHNst XapakTePUCTUK MMMYNbCHOMO
14. rpagneHTa.

15. dopma anpdy3noHHOro 3aTtyxaHns 1 ee 3aBUCMOCTb OT BPEMEHHBIX UHTEPBAIOB

16. nocnepnosarenbHOCTN B Clly4ae, OCNOXHEHHOM HE3KCMOHEHLMaNbHOW S 0EPHON MarHUTHOW

17. penakcauuen.

18. dopma anpdy3noHHOro 3aTtyxaHus 1 ee 3aBUCMOCTb OT BPEMEHHbIX UHTEPBAIOB

19. nocnenoBaTtenbHOCTU B CrydYae, OCIOXKHEHHOM MONEKYNSAPHbLIM, MPOTOHHBLIM UAN CMIMHOBBLIM
20. obmeHamw.

21. MoaunduumnposaHHble NOCNefoBaTENbHOCTM CTUMYIMPOBAHHOMO 3X0. MHOroMepHble

22. 3KCMEepuMEHTHI.

23. 3aBUCMMOCTb CpedHero KoagpduumneHta camognddoysmm oT BpeMeHn gudpqoysnm B

24. HeoHOpoAHbIX cpeaax. Cnocobbl NonyYeHns MHGOPMaLMK O CTPYKTYPHbIX XapakTepucTuKax.
25. ['paguneHT MmarHmMTHoro nons, kak ocHosa AMP Tomorpadoun.

26. INlokanbHbin AMP. MeToabl 4yBCTBUTENbHON TOYKMW, NMMHUN, NIOCKOCTMW.

27. MeT0 BOCCTAHOBNEHUS MO MNPOEKLUAM.

28. [1BymepHoe pypbe-npeobpasoBaHme. Meton "noatarmeaHns” CnnHoB. Oxo-nnaHapHas

29. MHTpOCKOMNUA.

30. [noCKOCTHbIE N MHOIOMNIOCKOCTHbBIE METOAblI UHTPOCKOMUN.

31. CpaBHUTENbHbIA aHANU3 YyBCTBUTENBHOCTY U ObICTPOAENCTBUS PA3NNYHbIX METOAUK

32. AMP-Tomorpadgoum.

33. MeToavnkm KOHTPACTUPOBAHUS N3006paxXeHNiA Mo BPEMEHW CMMH-PEETOYHON penakcaumm.

34. MeToanKM KOHTPACTUPOBaHUS N3006paxkxeHuii No BpeEMEHW CMMH-CMMHOBOW penakcaumm.

35. KoHTpacTnpoBaHue naobpaxeHuii no koadpdprumeHtam camoanddysmm.

36. SIMP-ToMorpadpusi noTokoB. BnnsiHme n metobl UCKNO4YEHUS NOTOKOB Ha SIMP-n3obpaxeHue.
37. SIMP Bo BHewHeM marHuTHOM none, AMP B none 3emnu.

38. AIMP kapoTax, ocobeHHOCTM annapaTypbl U YCNOBUIA permcTpaumm curHana.

39. OcHOoBHblE NOAXOAbI N METOAbI, npumeHsemble onsa NCKNYeHUA BIINAHNA HeO,D,HOpO,D,HOCTeVI Ha
pe3ynbTaTt aKCNnepmnMeHTa B TEXHUKE AMP Bbicokoro paspeweHuns.

40. MeToapl, NpUMeHsaeMble O UCKNIOYEHUS BIUSAHNA HEOOHOPOLHOCTEN MAarHUTHOrO Nnons Ha
pesynbTaT aKcnepumeHTta B TexHuke AMP namepeHunin BpemeH penakcaumu.

41. MeToanKN N3MepPeEHNs KOIPPULMEHTOB CamMoandody3nm ¢ UMMyNbCHbIM FPaLNEHTOM
MarHUTHOro nonsi.

42. OxapakTepuayinte 0coOeHHOCTM N3MEPEHWUIA B YCNOBUSIX, KOFAa B 3KCNEPUMEHTE NepeMeHHOiA
BENNYNHON ABNAeTCS BpeMsa Anddoy3unn.

43. OnmwnTe NPUYMHBI, B pedynbTaTe KOTOPbIX B 06eKTE MOryT NPUCYTCTBOBATbL BHYTPEHHUE
rpagueHTbl MarHUTHOrO MONS.

44. OcobeHHoCTU perucTpauunn curHanos AMP B yCnoBusix HanM4nsi BHyTPEHHUX rpaaneHToB
MarHMTHOro rnons.
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45. Kakyo nHpopmaumio 06 06bekTe nccnenoBaHns MOXHO NOMy4nTb UCMONb3Ys BHYTPEHHWE
rpaganeHTbl MarHUTHOro Nona?

46. Cchopmynupyiite TpeboBaHNs K oopMe CENEKTUBHOMO Paano4acToTHOro UMMynbca K oopMe
rpafneHTHOro uMnynbca.

7.1. OcHOBHas nuTteparypa:

1. OCHOBbI 90€PHOr0 MarHNTHOrO pe3oHaHca: YuebHoe nocobue / M.IM. EBcturHees, A.O.
NaHTtyweHko, B.B. KocTiokoB. u ap. - M.: By3aosckuit yuebHuk, HALL MIHDPA-M, 2015. - 247 c.: 60x90
1/16 (Mepennét) ISBN 978-5-9558-0414-9

http://znanium.com/bookread2.php?book=496299

2. Ceprees, H. A. OcHOBbI KBAHTOBOW TEOPUY SAEPHOr0 MarHUTHOrO pe3oHaHca : MoHorpadous / H.
A. Ceprees, [. C. PabywkuH. - M. : Iloroc, 2013. - 272 c. - ISBN 978-5-98704-754-5

http://znanium.com/bookread2.php?book=469025

7.2. lononHutenbHasa nuteparypa:

ManeHbkne cekpeTbl 60nbLoi TOMorpadchun: MoHorpadms / A.B. ®énopos, A.W. JlaBpeHTbesa, O.U.
KoHoHeHko, H.A. BepesuHa ; nog pea. H.A. bepeauHoit. - M.:MMH®PA- M,2017. - 194 C. - (HayyHas
MbICnb). - http://znanium.com/bookread2.php?book=900873

7.3. UHTepHeT-pecypcCbl:

J.P.Hornak. Basics of MRI B nepesone W.H.l'vnna - www.cis.rit.edu/htbooks/mri/

Wikipedia. Magnetic resonance imaging - https://en.wikipedia.org/wiki/Magnetic_resonance_imaging
BeeneHune B kypc crniektpockonuu AMP - http://files.rushim.ru/books/spectroscopia/Guenther.pdf
Buknnegus - https://ru.wikipedia.org/wiki/MarHMTHO-pe30HaHCHas_ToMorpagous

OnemeHTbI 6onblwol Hayku. Yto Takoe AMP-Tomorpadoms - http://elementy.ru/lib/431024

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLUMUNINHbI(MOAYNS)

OcBoeHne ancumnamnHbl "AKTyanbHble pa3paboTku 1 NPUNOXEHNS SAEPHOMO MarHUTHOrO pe3oHaHca"
npegnonaraeT NCNOMb30BaHNE CNeayoLero MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YyNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanvu3auum noboin BuaAeo 1 ayamno
NHGOPMaLMK, NONYYEHNS N Nepeaayn 3NeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayaNTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPaKTMBHOM TpMbyHbI NpenoaaBsartens,
BK/IOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEpAENChHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIEMKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMC/E C MCNONb30BAHMEM B NpoLiecce 0by4yeHuns BCex
KopriopaTtusHbIX pecypcoB. MynbTmeoniiHas ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYMOM B CETb MHTEPHET. KOoMNbloTEPHOE 060pYnOBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLUMMNINHBI UIMEETCS B HAMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , AOCTYMN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHom nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepruoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmsam no MakCManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Y4yebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbnMnoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , LOCTYN K KOTOPOW NpeaocTaBneH
CTyaeHTaM. OnekTpoHHas bubnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnser
MONTHOTEKCTOBbIN AOCTYN K COBPEMEHHON y4eOHOI NMTepaTtype No OCHOBHLIM ANCLUNINHAM,
N3y4aemMbiM B MEOULNHCKMX By3ax (MpencTasneHbl U3fgaHns Kak YACTo MeguUUHCKOro npodouns, Tak
N NO €CTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). SBC npenocTaBnseT By3y Hanbonee nomnHbie
KOMMNEKTbl HEOBX0AMMO NNTEPATYpPbl B COOTBETCTBUN C TPEOOBAHMSMU rOCYLAPCTBEHHbIX
obpasoBaTebHbIX CTAHAAPTOB C COONOAEHNEM AaBTOPCKMX M CMEXHbIX NPaB.

OcBoeHne aucumnInHbl "AKTyanbHble pa3paboTku 1 NPUNOXEHUS SOePHOr0 MarHUTHOro pe3oHaHca"
npeanonaraeT NCNOb30BaHNe CNeayowero MaTepuanbHO-TEXHNYECKOro obecneyeHus:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 6171518 5AE
CrtpaHnua 14 n3 16. 111 YHI:I

S OEMALIGH



Mporpamma omcumnnnmHel "AkTyanbHble pa3paboTki 1 NPUNOoXeHWs SAepHOro MarHUTHOro pesoHaHca"; 03.03.02 dusvka; 3aBeytoLwmi
kadpenpoi, o.H. (npogeccop) Cknpaa B. 1.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTtukamm He Huxe Intel Cre i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyerus: USB,audi, HDMI. NHTepakTnBHas TpnbyHa npenonasartens aBnsieTcs Kno4eBbiM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

CneunannaunpoBaHHas nabopatopusi ocHalweHa obopynoBaHMEM, HEOBXOAUMbBIM ANsi NPOBEAEHNS
nabopaTopHbIx paboT, NPaKTUHECKMX 3aHSATWIA 1 CaMOCTOSITeNbHOM PaboTbl NO OTAENbHBIM
OUCUMNNIMHAM, @ TakXe NpakTUK U Hay4YHo-1ccnenoBatenncko paboTel obyyatowmxcs. Jlabopatopus
paccyMTaHa Ha 0HOBPEMEHHYIO paboTy obyyatolmxcs akaaeMmnyieckor rpynnbsl nMbo noarpynbi.
3aHsTMA NPOBOASITCS NOL PYKOBOLCTBOM COTPYLHMKA YHUBEPCUTETA, KOHTPONNPYIOLWETO
BbIMONHEHVe BNLOOB y4ebHo paboTbl U cobniofeHne npaBmn TexHUKN 6esonacHocTy. KayecTBeHHbIN
1 KONMYECTBEHHbIN cocTaB 060py0BaHNS 1 PACXOAHbIX MATEPMANoB ONpeLensieTcs creungukon
obpasoBatefibHbIX MPOrpaMM.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
HanpasneHuto 03.03.02 "Pusunka" n npodonnio NOLAroTOBKN He NpeayCMOTPEHO .
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Mporpamma omcumnnnmHel "AkTyanbHble pa3paboTki 1 NPUNOoXeHWs SAepHOro MarHUTHOro pesoHaHca"; 03.03.02 dusvka; 3aBeytoLwmi
kadpenpoi, o.H. (npogeccop) Cknpaa B. 1.

ABTOpP(bI):

Ckuppga B.0.

S 201 __r.
PeueH3eHT(bl):
datkynnvH H.P.

v 201 __r.
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