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1. HEJIX OCBOEHUA

1.1 | Lenbro ocBoeHus aucuuiuinHbl Ou3nka 1 TEXHUKA MarHUTHOM 3alMCH SBISETCS MOATOTOBKA BBIMTYCKHUKOB K HAyYHO-
HCCIIEI0BATENbCKON AEATENFHOCTH PHY BHITOIHEHUH MEXIMCUUILTUHAPHBIX MPOEKTOB B MpodeccCHoHanbHOM 001acTH, B
TOM YHCJIC B MHTEPHAIIMOHAIBHOM KOJUICKTHBE, B YACTH Kacaroleics GU3NKU U TEXHUKH MAarHUTHOM 3aITUCH
“HPOPMAITUH, MATEPUAIIOB TSI MATHUTHOW 3aITHCH.

1.2 | OHa opHeHTHpPYET BBITYCKHUKA Ha 00J1aCcTh MPO(hECCHOHATBHON AATELHOCTH, CBSI3aHHOMW ¢ PU3UKON U TEXHUKOM
MarHUTHOM 3aITMCH, 0COOCHHOCTH OCHOBHBIX BUJIOB 3aIIOMUHAIOIINX YCTPOUCTB ¢ MArHUTHOW 3aMTMCHI0 HH(POPMAITUH.

1.3 KpOMe TOro, OHa (bOpMI/IpyeT KOMIICTCHIIMH, CBA3AHHBIC C Hay‘IHO-I/ICCHCI[OBaT€III)CKOI>’I ACATCIIBHOCTHIO BBIITYCKHUKA IO
9TOMY HaIllPaBJICHUIO. T'otoBuT K PCIICHUIO CICAYIOIINX 3a1a1 Hpoq)eCCHOHaHbHOﬁ JCATCIIBHOCTH

1.4 | - n3y4eHre OCHOBHBIX BHJIOB 3aIIOMHHAIOIINX YCTPOUCTB ¢ MAarHUTHOH 3aMICHI0 HH(OPMANNH;

1.5 | - m3y4eHre pU3NIECKUX MPUHIUIIOB MATHATHOM 3aIHCH.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

biox OIT: b1.B.JIB.03

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 KoMmmbroTepHbIe TEXHOJIOTUH B HAYYHBIX UCCIICOBAHUSAX

2.1.2 MaTCpI/IaJILI 1 3JIEMCHTBI CIIMHTPOHUKU U CIIMHBOJIHOBOM OJICKTPOHUKH

2.1.3 | MeccbayspoBcKasi CIIEKTPOCKOIHSI MATEPHAJIOB MArHUTOIEKTPOHUKU 1 MUKPOCUCTEMHON TEXHUKU

2.1.4 | Meroasl UccaeJ0BaHUS MAaTEPHAIOB

2.1.5 | Merponorus, cCTaHAapTH3ALUS U cepTH(OUKANUST HAHOCTPYKTYP

2.1.6 |Hayuno-ucciemoBarenbckas MpaKTHKa

2.1.7 | ChnennanmbHbIE BOIPOCH! (PU3MKH MAaTHUTHBIX SIBIICHUH B KOHJCHCHPOBAHHBIX cperax. YacTs 2

2.1.8 | OPU3MKO-XUMHUS U TEXHOIOIUsl HAHOCTPYKTYP

2.1.9 | AkTyanpHBIE TPOOIIEMBI COBPEMEHHON 3IEKTPOHIKH M HAHOIEKTPOHUKHI

2.1.10 |Hcropus 1 METORONOTHS HAYKH ¥ TEXHUKHU B O0JIACTH IEKTPOHUKHI

2.1.11 | Meroap! MaTEMaTHYECKOIO MOJIEIUPOBAHNUS

2.1.12 | OCHOBBI TEXHOJIOTUHU YTIIEPOAHBIX HAHOMATEPHUAJIOB

2.1.13 | CoBpeMeHHBIE METO/IbI TMAaTHOCTHKH U UCCIIEIOBAHUS HAHOTETEPOCTPYKTYP

2.1.14 | CnenpayibHbIC BOIPOCHI (PU3MKHA MarHUTHBIX SIBICHUN B KOHICHCHPOBAHHBIX cpenax. Yactp 1

2.1.15 TexHonoruu MaTCpraIoB JId PAJUOIIOTIAICHUA U SJICKTPOMArHUTHOI'O SKpaHUPOBAHUA

2.1.16 | dusuka KBaHTOBOPA3MEPHBIX IMOIYIIPOBOAHUKOBBIX KOMITO3UIIUH

2.2 JducuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeaecTByIoONIee:

221 [MoaroroBka K mpoueAype 3alUThI U 3aIIUTa BBITYCKHOW KBANU(UKALIMOHHOW paboThI

2.2.2  |IIpegnumnioMHas MpaKTUKa

3. PE3YJIBTATBI OBYYEHUA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

OIIK-1: CniocoGeH npeacTaBisiTb COBPEMEHHYI0O HAYYHYI0 KAPTHHY MUPA, BbISIBJISITh €CTeCTBEHHOHAYYHYIO CYLIHOCTh
npod.jeM, onpeesiTh MYTH UX PellleHUs] U OLeHUBATh 3(P(PeKTUBHOCTH CAeJAHHOI0 BLIOOPA, MPUMEHATH B
npogecCHOHAIBHOI 1eITETLHOCTH ITy00KHe 3HAHUS (PYHIAMEHTAJIbHBIX HAYK, 3HAHUS B MEKIMCIUIUTMHAPHBIX 00/1aCTSIX

3HaTh:

OIIK-1-31 Texunueckuii aHTTHHCKAN SI3BIK

OIIK-1-32 OcHOBHBIC BUBI 3aIIOMUHAIOIINX YCTPOUCTB ¢ MATHUTHOW 3aITMChI0 HH(POPMAIUH; TSHICHIIUU U TIEPCIIEKTUBBI
Pa3BUTHS TEXHUKH MarHUTHOW 3aITUCH, a TAK)KEe CMEXHBIX 00JIaCTel HAyKN M TEXHUKH; OCHOBHBIC BUIBI H (PU3NICCKUE TIPUHITHITHI
MarHUTHOM 3aIuCch

IK-4: Cnioco0HOCTH (hOPMYTHPOBATH LETU U 322491 HAYYHBIX HCCJIeJOBAHMI, peaiIn30BbIBATH UX NPOBeeHHE B 00J1aCTH
(u3NKM MArHUTHBIX SIBJIEHHMI, MATEPHAJIOBEIeHHS U TEXHOJOTHM MATHUTHBIX MaTepPHaJI0B B COOTBETCTBHHU € TEHACHIMAMM
U NepcneKTUBAMU Pa3BUTHS TBEPAOTEIbHOI 31eKTPOHUKH, MUKPO-HAHO03/1eKTPOHUKH, IPUMEeHEeHHsI JHeprocéeperaomux
TeXHOJIOTHI M MCIOJIb30BAHMS MOCJEeIHUX JTOCTHKEHUI HAYKU U TEXHUKHU

3HaTh:

[1K-4-31 TenpeHnmu u NEPCIICKTUBLI PAa3BUTUA JICKTPOHUKHU Y HAHOIJICKTPOHUKH, a TAKIKC CMEKHBIX obacrei HayKU U TCXHUKH

TTK-4-32 Croco0b! moTy4eHus] HOBBIX 3HAHH B TIPO()ECCHOHATBHON 00JIaCTH; KIacCH(UKAIMIO PE3YIbTaTOB HAYIHON
JACATCIIbHOCTHU




YK-1: Crioco6eH ocylecTBJIsATh KPUTHYECKUH AHAJIM3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00bEKTOB, IIPOLECCOB M CUCTEM B
MEKIUCHUIIIHHAPHOM KOHTEKCTe, MPOOJIEMHBIX CHTYyallHil HA 0OCHOBE CHCTEMHOT0 MO/IX0/1a, BLIOPATh U MPUMEHUTh
Han0oJiee MOAXOASIINE H AKTYaJbHbIC METOIbI U3 CYLIECCTBYIOIINX AHATHTHYCCKHX, BBIYHCIUTEILHBIX H
JKCHEPUMEHTATbHBIX METOOB HJIU HOBBIX U HHHOBAIIHOHHBIX METO/10B, BLIPA0ATHIBATh CTPATETHIO AeiiCTBUI

3HaTh:

VK-1-31 I'paxxganckuii cMbIcn Oyayiieil mpogeccHOHaNbHON I TENEHOCTH; IIPABOBBIC  STHYECKHE HOPMBI IIPH OLICHKE
TIOCIIE/ICTBUIT CBOCH PO eCCHOHAIBHOM eATeFHOCTH, TP Pa3pad0TKe B OCYIIECTBICHUH COIHAIBHO 3HAYMMBIX IIPOSKTOB

YK-1-32 MupoBOii OITBIT pa3BUTHS TEXHOJIOTMIECKHUX MPOIECCOB M3TOTOBICHNS HAHOIEKTPOHHOTO M3/ISITHST; OIBIT Pa3paboTKH
HAHORJIEKTPOHHOM SJIEMEHTHOH 6a3bl U3AeHs

OIIK-1: Cnoco6eH mpeacTaBisiTb COBPEMEHHYI0 HAYYHYI0 KAPTHHY MHPA, BbISIBJISITH €CTeCTBEHHOHAYYHYIO CYLIIHOCTH
poodJeM, oNpeNeNIsiTh MYTH HX PelIeHNsI U ONEeHUBATH () (PeKTHBHOCTH CAeJJAHHOTO BHIOOPA, MPUMEHATH B
npo¢ecCHOHAIBLHOM 1eATeIbLHOCTH IJ1y0oKHe 3HAHUA (YHAAMEHTAJIbHBIX HAYK, 3HAHUS B MEKIUCIUIIMHAPHBIX 00J1aCTAX

YMmerb:

OIIK-1-¥Y3 CoBeplIuieHCTBOBATh U Pa3BUBATh CBOW HHTEJIEKTYAIbHBINH 1 O0IIEKYIbTYPHBIH YPOBEHD

IIK-4: Cioco6HOCTH (hOPMYTHPOBATH LETH U 3212491 HAYYHBIX HCCJIEI0BAHN, PeaJIN30BbIBATH HX NMPOBeeHNE B 00,1aCTH
q)l/BHKI/I MArHUTHBIX ﬂBJICHP[ﬁ, MaTepHaJIOBCICHUA U TEXHOJOIr'MU MATHUTHBIX MATEPHUAJIOB B COOTBETCTBUU C TCHACHIIUAMMU
U MepCneKTUBAMHU Pa3BUTHS TBEPAOTEIbHOI 31eKTPOHUKH, MUKPO-HAHOI1eKTPOHUKH, IPUMEHEeHHsI JHeprocéeperaouux
TEeXHOJIOTHil M HCTI0JIH30BAHMS MOCTETHUX TOCTIKEHUH HAYKH 1 TEXHUKHA

YMmerb:

[IK-4-Y'1 ®opmMynupoBaTh [eIH U 3aa41 HAYIHBIX UCCIECIOBAHUH B 001acTH (DM3UKU U TEXHUKH MAarHUTHOM 3alMCH HH(pOpMALUH
B COOTBETCTBHMH C TEHICHIUSIMH U NEPCIEKTHBAMY Pa3BUTHsI MarHUTHOW MHUKPO- M HAHORJICKTPOHHKN

OIIK-1: CnocofeH npeACcTABIATh COBPEMEHHYIO HAYYHYI0 KADTHHY MHPA, BBIABJIATh €CTeCTBEHHOHAYYHYIO CYIIIHOCTh
npooJjeM, onpeaeNsTh MYTH X PelIeHUs] U OLEeHUBATH 3P PEeKTUBHOCTH CAeJJAHHOT0 BLIOOPA, IPUMEHATH B
NnpogecCHOHANBHOM AesITeJbHOCTH IJ1Iy0OOKHE 3HAHUS (DYHAAMEHTAJILHBIX HAYK, 3HAHUA B MEKIMCUHMILIMHAPHBIX 00/1acTAX

Ymern:

OIIK-1-Y1 OueHunBath NOCIEACTBUSA CBOCH MPO(EeCCHOHATBHOM NeSTENbHOCTH

YK-1: Crioco6eH ocylecTBJISATh KPUTHYECKUH AHAJIM3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00bEKTOB, IIPOLECCOB M CUCTEM B
MEKAMCUUIVIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYallUii HA OCHOBE CHCTEMHOI0 I10X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJ1ee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
IKCHEPHUMEHTAJbHBIX METOA0B WM HOBBIX M MHHHOBAIIMOHHBIX METO10B, BbIPA0ATHIBATh CTPATErHIO JelcTBUIH

YMmerb:

VK-1-VY1 BreisBiars NMEPCICKTUBHBIC HAIIPABJICHUA HCCIIE0BaHUM B obJactu (1)I/ISI/IKI/I, XUMHHU 1 HAHOTCXHOJIOTMH MAarHUTHBIX
MAaTCpHaIOB C LCIIBIO MOJYUCHUA MArHUTHBIX HAHOCTPYKTYP C KOHTPOJIHUPYCMbIMU CBOICTBaAMU

OIIK-1: Crioco0eH npeacTaBiIsiTh COBPEMEHHYI0 HAYYHYI0 KADTHHY MHPA, BHISBJISTH €CTECTBEHHOHAYYHYIO CYIIIHOCTh
npoodJieM, ONpeaeJsiTh YTH UX PelleHUs] U OLeHHBATh 3Q(PeKTHBHOCTD Ce1aHHOI0 BbIOOpPa, IPUMEHATH B
npodeccHoOHAILHOI 1eATeIbHOCTH INIY0OKHe 3HAHUSA (yHIAMEHTANBHBIX HAYK, 3HAHUSA B MEKAHCIHMILIMHAPHBIX 00J1aCTAX

Ymernb:

OIIK-1-¥Y2 OuennBath 3 (heKTHBHOCTH BHEAPEHHS PE3yIIbTATOB HAYIHOH NeITeITbHOCTH

ITK-4: Cnoco6HocTh opMYTHPOBATH LeJIM U 32Ja4H HAYYHBIX HCCIE0BAHUI, PeaIM30BbIBAThL X NPOBeeHHE B 00J1aCTH
(pM3MKHM MAaTHUTHBIX SIBJIEHUH, MaTepHaJI0OBeleHUsI U TEXHOJIOTHH MATHUTHBIX MaTEPHAJIOB B COOTBETCTBHH € TeH/eHIHSIMHU
U MepCcrneKTHBAMH Pa3BUTHS TBePAOTeJIbHOI 3IeKTPOHHKH, MUKPO-HAHOJJIeKTPOHUKH, IIPUMEHEHHUs SHeProcoeperaromux
TEeXHOJIOTHil M HCIOJIb30BAHMS MOCTeTHUX TOCTHKeHUH HAYKH H TeXHHKH

Baanernb:

ITK-4-B2 CriocoOHOCTBIO TOHMMATh OCHOBHBIE ITPOOJIEMBI B CBOCH IPEAMETHOH 001acTH, BEIOMPATh METOJBI M CPEICTBA MX
peleHus

[1K-4-B1 CriocoOHOCTBIO HCIONB30BATh HA MIPAKTHKE YMEHUS M HABBIKY B OPTaHHU3AI[MH HCCIICIOBATEIbCKIX U IPOSKTHRIX PadoT, B
YIPaBJI€HUHU KOJUIEKTUBOM; CIOCOOHOCTBIO IEMOHCTPHPOBATh HABBIKU pabOTHI B HAYYHOM KOJJIEKTHBE, TOPOXKAATh HOBBIE UAEH
(KpeaTHBHOCTB)

OIIK-1: CriocodeH npeacTaBiIsiTh COBPEMEHHYI) HAYYHYI0 KADTHHY MHPA, BISBJISATH €CTECTBEHHOHAYYHYIO CYIIIHOCTh
npoodJieM, oNpeaesiTh IYTH UX PellieHUs] U OLleHHBAaTh 3Q(PeKTHBHOCTD Ce1aHHOI0 BbIOOpPa, IPUMEHAThH B
npodeccHOHAILHOI 1eATeIbHOCTH IIY0OKHe 3HAHUSA (PyHIAMEHTANBHBIX HAYK, 3HAHUSA B MEKAHUCIHMILIMHAPHBIX 00J1aCTAX

Baanernb:

OIIK-1-B2 CriocoO6HOCTBIO K TPO(heCCHOHATBHOM IKCILTyaTaIlil COBPEMEHHOTO 000PYIOBaHUS U TIPUOOPOB (B COOTBETCTBHUH C
nemstmu OOII marucTpaTypsr)

OIIK-1-B1 CriocobHOCTBIO OBNaeBaTh HABBIKAMH Pa3pabOTKH yueOHO-METOIUIECKIX MAaTePUaIOB IS CTyACHTOB MO OTACIbHBIM
BHUJIaM Y4EOHBIX 3aHATHI; CIOCOOHOCTBIO IPOBOJUTD JIA0OPATOPHBIE U MPAKTUYECKUE 3aHATHS CO CTYJEHTaMH, PYKOBOIUTh
KypCOBBIM ITPOCKTHPOBAHNEM U BHIITOJTHEHHEM BBIITYCKHBIX KBATM(QHUKAIIMOHHBIX paboT OakaiaBpoB




YK-1: Crioco6eH ocylecTBJIsATh KPUTHYECKUH AHAJIM3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00bEKTOB, IIPOLECCOB M CUCTEM B
MEKIUCHUIIIHHAPHOM KOHTEKCTe, MPOOJIEMHBIX CHTYyallHil HA 0OCHOBE CHCTEMHOT0 MO/IX0/1a, BLIOPATh U MPUMEHUTh
Han0oJiee MOAXOASIINE H AKTYaJbHbIC METOIbI U3 CYLIECCTBYIOIINX AHATHTHYCCKHX, BBIYHCIUTEILHBIX H

IKCICPUMEHTAJBbHBIX METOA0B UJIM HOBBIX U HHHOBAIITMOHHBIX METO10B, BblpaﬁaTblBaTb cTpaTreruro ueﬁcnmii

Baagers:

YK-1-B1 CriocoGHOCTEIO K CaMOCTOATCIbHOMY OGy‘IeHI/I}O HOBBIM ME€TOAAaM HUCCJIICAOBAHNA, K ©BMCHCHUIO HAYYHOI'O 1 HAYy1YHO-

HPOM3BOJCTBEHHOTO MPOGHIS CBOCH MPOeCCHOHANBHON JIEATENbHOCTH; CIIOCOOHOCTBIO CAMOCTOSITENIBHO IPUOOPETaTh U
UCTIONB30BATh B IPAKTUIECKON NeATeIbHOCTH HOBBIC 3HAHUS M YMEHHS, B TOM YHCIIE B HOBBIX 00JIACTSIX 3HAHHN, HEIOCPEICTBEHHO
HE CBSI3aHHBIX CO C(hepoil AESTEIBHOCTH; CIIOCOOHOCTBIO UCIIOJIB30BATh PE3YJILTAThl OCBOCHMS (DyHJAMEHTAIBHBIX U IIPUKIIAIHBIX

qucuuiuinH OOII maructparypbl

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasneno u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | IlpumedaHue KM Beinoan
3aHATHUSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPHI H 1. sieMble
KOMIICTeHIUH pecypcsl padoThI
Pa3gen 1. CBoiicTBa
MATHHUTHBIX MATEPHAJIOB

1.1 CBoiicTBa MarHUTHBIX 3 4 VK-1-31 VK-1- JI1.2J12.1
MatepuaioB. Beinaya rem 32 OIIK-1-31 J2.2
KypCOBBIX pabor. /JIex/ OIIK-1-32 TIK- 21

4-31 TIK-4-32

1.2 Nzydenune 3 3 VYK-1-31 YK-1- JI1.2J12.1
MarHMTOONTHYECKUX 32 VK-1-V1 J12.2J13.1
s dexroB Papanes u Keppa YK-1-B1 OIIK- JI3.2
B TOHKHX IUTeHKax Bi- 1-31 OIIK-1-32 21
cojiep Kalux rpaHatoB. /J1a6/ OIIK-1-Y1

OIIK-1-Y2
OIIK-1-¥3
OIIK-1-B1
OIIK-1-B2 TIK-
4-32 TIK-4-V1
T1K-4-B2

1.3 MarsauTHbIE CBOMCTBA 3 23 VK-1-31 VK-1- JI1.2J12.1
MaTEpHAaJIOB B IIOCTOSIHHBIX U 32 OIIK-1-31 22
MepEMEHHBIX MarHUTHBIX OIIK-1-32 TIK- | 3132 23 >4
nossix. OnrTuyeckue u 4-31 I1K-4-32 25 26
MarHUTOONTHYECKHE
CBOMCTBA MAarHUTHBIX
MatepuanoB. Hauano
BBITIOJTHEHHST KyPCOBO
pabotsr. /Cp/

Paznen 2. Iletas
rucrepe3uca. Texuuueckoe
HAMATHUYUBaHUE

2.1 [Terns rucrepesuca. 3 4 VK-1-31 VK-1- JI1.2J12.1
TexHnyeckoe 32 OIIK-1-31 2.2
HaMarHUYUBaHUE. OIIK-1-32 TIK- 21
KontponbHas padora 4-31 I1IK-4-32
Nel. /JTex/

2.2 Uzydyenne noMeHHOI 3 4 VYK-1-31 YK-1- JI1.2J12.1
CTPYKTYpBI U TIETENb 32 VK-1-V1 J12.2J13.1
rUCTEpe3uca TOHKUX YK-1-B1 OIIK- JI3.2
(hepprMarHUTHBIX TUTEHOK Ha 1-31 OIIK-1-32 21
MarHUTOONTUYECKON OIIK-1-Y1
YCTaHOBKE C OIIK-1-Y2
HCTIONBb30BaHNeM 3 peKra OIIK-1-Y3
Dapanes. /J1ab/ OIIK-1-B1

OI1K-1-B2 TIK-
4-31 I1K-4-32
[K-4-V1 [IK-4

-B1 I1K-4-B2




23 Ilerns rucrepesuca. 3 23 VK-1-31 YK-1- JI1.2J12.1
TexHuueckoe 32 OIIK-1-31 2.2
HaMarHAYHUBaHUC. OIIK-1-32 TIK- | 91 252 33 B4
OO0paTuMBbIe IPOLECCHI 4-31 TIK-4-32 35 26
HaMarHUYUBaHUS U
nepeMarHHYHBaHHS.

HeoOpaTtuMsre mmpomeccs
HAMArHUYUBAHUS U
nepeMarHHYHBaHHS.
Brinmonsenne KypcoBoit
pabotsr. /Cp/
Pa3gen 3. MaTtepuaJbl ¢
oM/
3.1 Marepuansl ¢ LIIM/] /Jlex/ 3 4 VK-1-31 VK-1- JI1.2J12.1
32 OIIK-1-31 2.2
I1K-4-31 ITK-4- 21
32

3.2 Nzyuenue mapamerpos LIM/]] 3 5 VYK-1-31 YK-1- JI1.2J12.1
B TOHKHX MarHUTHBIX 32 VK-1-VY1 JI2.2J13.1
IJICHKAaX C OJJHOOCHOU YK-1-B1 OIIK- J13.2
aHuzotponueil. /J1a6/ 1-31 OIIK-1-32 21

OIIK-1-¥1
OIIK-1-¥2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2 TIK-
4-31 TIK-4-32
[IK-4-Y1 IIK-4
-B1 [1IK-4-B2

33 Marepuana ¢ M/, 3 23 VYK-1-31 YK-1- JI1.2J12.1
MarsuTtHble MaTepUasl ¢ 32 OIIK-1-31 22
MOBBILIEHHON KOAPLUTUBHON OIIK-1-32 TIK- | 51 32 93 >4
CHJION U BBICOKOH 4-31 TIK-4-32 35 26
TUTOTHOCTBIO 3aITHCH.

Brinonsenue kypcoBoit
pabotsr. /Cp/

Pa3nen 4. Di1eMeHTBI B
npuodopsl
HAHO0YJIEKTPOHUKH

4.1 DIeMEHTHI ¥ TPUOOPHI 3 5 VYK-1-31 YK-1- JI1.1
HaHOJICKTPOHUKHU. 32 OIIK-1-31 JI1.2J12.1
KontponbHas padora Ne 2. OIIK-1-32 IIK- J2.2
Crnaya u 3amuTa KypCOoBBIX 4-31 T1IK-4-32 21
pabor. /Jlex/

4.2 Wzy4eHue nporeccoB 3amucu 3 5 YK-1-31 YK-1- JI1.1
Y BOCTIPOU3BE/ICHUS 32 VK-1-V1 JI1.2J12.1
WHPOPMAITUHK HA MAaTHUTHYIO VK-1-B1 OIIK- JI12.2J13.1
nenrty. /J1a6/ 1-31 OIIK-1-32 J3.2

OIIK-1-¥1 21
OIlK-1-¥2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2 TIK-
4-31 TIK-4-32
[IK-4-Y1 [IK-4
-B1 [1K-4-B2

4.3 OHOJOMEHHBIE CTPYKTYPHI. 3 23 VYK-1-31 VK-1- JI1.1
MarsauTHbIC HAHOYACTHUIIBI. 32 OIIK-1-31 JI1.2J12.1
CymneprnapaMarHeTu3M. OIIK-1-32 TIK- 2.2
3aBepleHHEe BHITIOTHECHUS 4-31T1IK-4-32 | D1 52 53 4
KypcoBBIX padot. /Cp/ 35 56

S. ®OHJI ONEHOYHBIX MATEPHUAJIOB




5.1. KonTpoabHble MeponipusTus (KOHTPOJIbHAs padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH M T.I), BONIPOCHI 1J1s
CaMOCTOSITETbHOM MOATOTOBKH

Konx
KM

Konrponsnoe
MEpOIpHITHE

IIpoBepsiemble
WHIUKATOPbI
KOMIIETCHIIHNI

BOHpOCBI JUIA IOATOTOBKH

KM1

DK3aMeH

OIK-1-31;0TIK-1-
32;VK-1-31;VK-1-
32:T1K-4-31;[TK-4-
32

1) XapakTepucTUKY HAaMarHUYMBAaHUSI MATHUTHBIX MaTEPHAJIOB U TeJl.
2) OcHoBHBIC (hN3NIECKUE TPHHITUITBI MATHATHOM 3aIiCcH
nHpopMarmy.

3) TepmomarauTHast 3auch. 3auch B TOUKE KOMIIEHCALUH. 3alIUCh B
touke Kropu.

4) MarautoonTiyeckas 3aIuch.

5) 3anmoMHHAIOIINE YCTPOUCTBA C MATHUTHOM 3aIIMCHI0 HH()OPMALIIH.
6) 3anoMuHarolye ycTpoiicTBa B OBM. 3anoMuHaronme ycTpoicTsa
Ha MarHUTHBIX CEPACTHUKAX.

7) 3anoMuHarOIINe YCTPOUCTBA HA MATHUTHBIX TUIEHKaX YTO
yMeHbIIaeT IPUMEHEHHE TTOAMATHHYUBaHUSI.

8) MaruuToakycTHYeCcKHe 3allOMUHAIOIINE YCTPOCTRA.
3armoMuHaOIINE YCTPOWCTBA Ha IIHIHHIPUISCKAX MATHUTHBIX TOMEHAX
(IMJD).

9) MaruutoonTu4eckue 3aoMUHaIOIue yCTpoicTBa. MarHuTHas
3aIMCh 3BYKOBBIX M BUJCOCHTHANIOB. UeM onpenensiercst
OBICTPOJICHCTBIE 3aITOMUHAIOIIETO YCTPONUCTBA.

10) 3anuch Ha KECTKUX MarHUTHBIX AucKax. [IpogonbHas u
NepIEeHIUKYIIIpHAs MarHUTHAs 3alKCh.

11) OcHOBHBIE XapaKTEPUCTHKA HAMAarHIICHHOTO HOCHUTEITS.
Marepuans! Ui MATHUTHOH 3alTUCH HH(OPMAIIHH.

12) BakHO€ JOCTOMHCTBO 3aIIOMHHAIOLINX YCTPOMCTB C MAarHUTHOM
3aITUCEIO.

13) MarautHsbIe IeHTHl. MarHUTHBIE TUCKH.

14) Marepuaisl 1J11 MATHUTHBIX JICHT 1 MATHUTHBIX TUCKOB.

15) ocTonHCTBA 3alIOMHHAIONINX YCTPOHCTB HA MAarHUTHOM JICHTE.
16) TlepcrieKTUBHBIE MaTEPHAIIBI ISl CBEPXIUIOTHON MarHUTHOM 3aryicu
uH(popMarmm.

17) Kputepuun BbiOOpa MaTepuaa AJjisi MArHUTHOM JICHTHI.

KM2

KonTponbHas
pabota Nel

VK-1-31;011K-1-
32;1TK-4-31;0T1K-1-
31;VK-1-32;011K-1-
V3;0l1K-1-V2;01TK
-1-V I;TTK-4-32;TTK-
4-V1;YK-1-Y1;VK-1
-B1;OITK-1-B1;ITK-
4-B1;0TK-1-B2;[IK
4-B2

Bompocs! k koHTposbHO# padote Nel "Hocutenn MarHuTHOM 3amucu":
1. Ilpocreiitast Moziesb MpoLecca 3aUCH ¢ BEICOKOYAaCTOTHBIM
MOJMarHAYNBAHHUEM.

2. UneanbHoe Oe3rucTepe3ucHOe HaMarHUIMBaHUE.

3. Konduryparus nosst 3armicH.

4. 3anmck ¢ OOMBIION ITIHON BOJIHEL.

5. 3anuck ¢ MajoOH JTJIMHOW BOJIHEL.

6. Ilpouecc 3anucy ¥ 4yBCTBUTEIBHOCTD IPH MOIMarHU4YMBaHUH
MTOCTOSTHHBIM TTOJIEM.

7. Kputepuu BeIOOpa MaTeprana Uil MarHUTHOH JICHTHI.

8. 3anomMuHaIOLIMEe YCTPOHCTBA HA MATHUTHBIX CEPACUHUKAX.

9. 3aroMuHaroLIe YCTPOUCTBA Ha IJIEHKAX € INIOCKUMHU MarHUTHBIMU
JIOMECHaMH.

KM3

KontponbHas
pabota Ne2

[1K-4-31;I1K-4-
V1;IIK-4-B1;0IIK-1
-31;0I1K-1-32;0I1K
-1-Y1;0I1K-1-
V2;0I1K-1-Y3;0IIK
-1-B1;0OIIK-1-
B2;VK-1-31;VK-1-
32;VK-1-V1;VK-1-
B1;I1K-4-32;I1K-4-
B2

Bompocs! k koHTpOsIEHO# padote Ne2 "®du3nka MarHUTHOH 3ammcH":
1. 3anomuHaroOMKe YCTPOCTBA HA TUIEHKAX C YIPaBIsIeMbIM
JIBUOKEHHEM MAarHUTHBIX JOMEHOB.

2. MarauroakycTHuecK1e 3alIOMUHAIOIIIE YCTPOHCTBRA.

3. MarautoonTu4ecKkre 3allOMUHAIOIIIE YCTPOHUCTBA.

4. IIponecc HaMmarHu4KMBaHUs ManbIx yacTull (CoHTaHHOE
HaMarHU4YUBaHHUE).

5. Tlporiecc HaMarHMYMBaHUS MaJbIX YacTull (BiusHue pazmepa
YaCTHII).

6. I3MeHeHre HaMarHUYeHHOCTH BO BPEMEHH.

7. OCHOBHBIE ITPEUMYILIECTBA 3aIIOMUHAIOLINN YCTPONUCTB, OCHOBAaHHBIX
Ha MarHUTHOM 3aIlKCH.

8. I'pynmbl ¥ UX ONMUCAHUS 3aIIOMHHAIOLINX YCTPOMCTB, 00pa3yromux
STYEeHKy AJIs 3allMCH OHOIO YUCIIa.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBIX IO JUCIUIIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

HazBanue
paboTsI

IIpoBepsiemble
WHIUKATOPbI
KOMITECTEHIUH

Coneprxanue paboTbl




P1 Kypcosas pabora I1K-4-31;11K-4- o xypcy mpexycMOTpeHO BHINOIHEHHE KypcoBoil paboTel. Hinke
Y ;IIK-4-B1;0IIK-1 |npencraBiieHbl TEMbI KypCOBBIX PaboT:
-31;0I1K-1-32;0I0K | 1. 3amoMuHaromue ycTpoucTBa B AIEKTPOHHBIX BEIUUCIUTEIbHBIX

-1-V1;0I1K-1- MaIlluHax.

V2;0IIK-1-Y3;0IIK | 2. OcHOBHBIE IPUHIMITEI MATHUTHON 3alTCH HH(POPMAIIHH.

-1-B1;OIIK-1- 3. 3anoMuHaIONIME YCTPOHUCTBA HA TOHKMX MarHUTHBIX IUICHKAX.

B2;VK-1-31;VK-1- 4. MarauToaKkyCTH4eCK1e ¥ MAarHUTOONITHYECKHE 3alIOMHHAIOIIINE

32;YK-1-V1;VK-1- | ycTpoiicTBa.

B1;I1K-4-32;I1K-4- 5. MarHauTHas 3aIuch 3ByKOBBIX U BH/ICOCUTHAJIOB.

B2 6. IIpocreiimas Moenpb mpolecca 3amucu ¢ BBICOKOYaCTOTHBIM
MOJMarHAYNBAHHUEM.

7. Ilpouiecc MarHUTHOM 3amucu 6e3 moaMarHMYUBaHUS.

8. IIpouecc MarHUTHOM 3aMUCH € MOAMAaTHUYUBAHUEM MTOCTOSTHHBIM
HOJIEM.

9. AnpTepHAaTUBHBIE CIOCOOBI MATHUTHOM 3aIIHMCH.

10. Bocripon3BezieH1e 3aMucH ¢ MPOJONbHBIM HAMAaTHUUHBAHUEM C
MIOMOUIbIO TOPOUAATBHON MarHUTHOM I'OJIOBKH.

11. BocpousBeneHue UMITYJIbCHOH 3alUCH TOPOUAATIBHOM FOJIOBKOM.

P2 JIP Nel YK-1-31;VK-1- W3zyuenne marauroontrueckux 3¢ dexroB Dapanes u Keppa B ToHKHX
VI;VK-1-BI;IIK-4- | menkax Bi-comep kainiux rpaHaToB.

V1;0I0K-1-31;YK-1
-32;0IIK-1-Y 1;0IIK
-1-B2;I1K-4-32;I1K-
4-B2;0I1K-1-
32;0I1K-1-Y2;0I1K-
1-Y3;0I1K-1-B1

P3 JIP Ne2 OIIK-1-31;VK-1- M3yueHne 1OMEHHOM CTPYKTYpBI U IIETENIb TUCTEPE3UCA TOHKUX
32;0IIK-1-Y1;ITK-4 | peppuMarHuTHBIX MICHOK HA MATHUTOONTHYECKON YCTAaHOBKE C
-B1;OIIK-1-B2;T1K- | ucrionn3oBanueM 3 dexra Dapayes.

4-32;1IK-4-Y1;YK-1
-Y1;I1IK-4-B2;YK-1-
31;0I1K-1-32;ITK-4-
31;0I1K-1-Y2;0I1K-
1-Y3;VK-1-B1;0I1K
-1-B1

P4 JIP Ne3 OIIK-1-31;VK-1- Uzyuenue napamerpoB [IM/] B TOHKMX MarHUTHBIX IUICHKAX C
32;0IIK-1-Y;IIK-4 | omHOOCHOI aHU30TPOIHEH.

-B1;OIIK-1-B2;I1K-
4-32;TIK-4-Y1;YK-1
-V1;IIK-4-B2;VK-1-
31;0IK-1-32;1TK-4-
31;0I1K-1-Y2;0I1K-
1-¥3;YK-1-B1;0IIK
-1-B1

P5 JIP Ne4 OIIK-1-31;YK-1- M3ydeHne npomeccoB 3alyCH U BOCIPOU3BEACHHS NMH(OPMAIUN HA
32;0IIK-1-Y;IIK-4 | MarHUTHYIO JICHTY.

-B1;0I1K-1-B2;I1K-
4-32;11K-4-V1;YK-1
-Y1;I1K-4-B2;YK-1-
31;0IIK-1-32;I1K-4-
31;0IIK-1-Y2;0I1K-
1-Y3;VK-1-B1;0IIK
-1-B1

5.3. OueHovHbIe MaTepuaJibl, HCIOJb3yeMbI€ VISl IK3aMEHa (onncal-me 6I/IJ'ICTOB, TECTOB U T.l'l.)

DK3aMEHAIIMOHHBIM OMJIET COCTOUT U3 ABYX BOIPOCOB U OJHOM 3a1auu. 3a/1auu SBIAIOTCS TUIIOBBIMU U TTOOOHBIE 00yJatoLIHiics
peliaeT Mo X0y BBIMOJHEHHS TEKYIUX paOOT IUCIUILUTNHBI. DK3aMeH cIaeTcs YCTHO. bueTsl XxpaHsaTtcs Ha kadenape. /s nomycka
K 9K3aMeHY He00XOIUMO BBITIOTHEHUE KypCOBOM pabOoThI, TAKXKEe HANIMCaHUE KOHTPOJIBHBIX padoT Nel, Ne2 u 3amura Bcex
71a60paTOpHBIX padoT.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

I[JI}I OLCHUBAaHUS YPOBHA OCBOCHHSA MaTepHraia Mo JUCHUIITIMHE UCTIOJIB3YETCA CICAYIOMIAas MIKajla OLICHOK!

«OTIIMYHOY» — CTYJCHT ITOKA3BIBACT TIIyOOKHE, NCUSPIBIBAIONINE 3HAHHUS B 00BbeMe PO ICHHOH ITPOrpaMMEL, YBEPEHHO ICHCTBYeT
10 IPUMEHEHUIO [TOJYYEHHBIX 3HaHUU Ha IPAKTUKE, TPAaMOTHO U JIOTUUECKH CTPOMHO U3J1araeT MaTepuall IIpu OTBETE, yMEET
(hopMynupoBaTh BBIBOIBI U3 U3JI0KEHHOTO TEOPETHUECKOT0 MaTepuaa, 3HaeT JOMOIHUTEIbHO PEKOMEHI0BAHHYIO IUTEPATYPY;
«XOpOLIO» — CTY/IEHT IOKa3bIBAET TBEP/IbIE U JOCTATOYHO MONHBIE 3HAHUS B 00beMe NMPOHEHHOH MpOorpaMMBl, JOIMyCKaeT
HE3HAYNTETbHBIC ONTHOKY IIPH OCBEIICHNH 33JaHHBIX BOIIPOCOB, IIPAaBHIIHHO ACHCTBYET 110 NPUMEHEHHIO 3HAaHUI Ha IIPAaKTHKE,
4YETKO U3JIaraeT MaTepual;
«yIOBJIETBOPUTENBHO» — CTYIEHT MOKa3bIBaeT 3HAHUS B 00beMe NMPOHEHHOH MporpaMMbl, OTBEThI U3JIATaeT XOTS U C OMINOKaMH,
HO YBEPEHHO UCIPABIISIEMBIMU I10CJIE JOIOIHUTENBHBIX U HABOJSIIMX BONPOCOB, IPAaBUIILHO AECHCTBYET 110 IPUMEHEHUIO 3HAHUH
Ha MPAKTUKE;
«HEYJIOBJIETBOPUTENBHO» — CTYAEHT JOITyCKaeT rpyOble OUIMOKH B OTBETE, HE IOHUMAET CYLIHOCTH U3J1araéMoro BOIIpoca, He yMeeT
IIPUMEHATH 3HaHMA Ha IIPAKTUKE, AT HEIOIHBIC OTBETHI HA JOIOJIHUTEBHBIE U HABOIAIINE BOIPOCHI

«HEIBKa» — CTYJICHT Ha OK3aMCH HE SIBUJICA.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIN

3aryaBue Bubimoreka W3 naTenscTBo, rof

JI1.1 | umkun I. T, Aree | HanosnekTpoHHKa: SM€MEHTHI, | DneKTpoHHas OubimoTeKa Mocksa: BUHOM.
n. M. MPHUOOPHI, YCTPOUCTBA: Jlaboparopwus 3HanHui, 2015
y4aeOHoe mocodne
JI1.2 | Mumun . . Marnutable Matepuanbsl: Y4eb. | buomuoreka MUCuC M.: Beicu. mik., 1991
noco6ue st Gus. u Gu3.-TexH.
CIIeIl. BY30B
6.1.2. JlonoiHUTeILHAS JIMTEpPaTypa
ABTOpBI, COCTaBUTEIU 3armaBue Bubnmorexa W3narenscTBo, ok
JI2.1 |Canpomupckuii C. I'. | Pacuet u ananus OnexTpoHHas OMOIHOTEKa Mumck: benopycckas Hayka,
pasMarsuuuBaroiero gakropa 2015
(heppOMarHUTHBIX TEII:
MoHoTrpagust
JI2.2 [ Kpymmnuka C. ®wuznka peppuToB u OnexTpoHHast OHOIHOTEKa Mocksa: Mup, 1976
POACTBEHHBIX KM MarHUTHBIX
OKHCIIOB
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3arnaBue Bubnmorexa W3narenscTBo, rox
JI3.1 |Kexkamno U. B., AMopdHBIE HAaHO- U OnexTpoHHas OuOIHOoTEKA M.: Uzn-Bo MUCuC, 2008
ITyBaesa E. A. MUKPOKpPHUCTAIIIINUECKHE
MarHUTHBIC MaTEPHAIbL: J1a0.
MPaKTHKyM: y4e0. Iocodue Juis
CTyZ. By30B Hamnp. Ous.
MaTepuaIOBeICHUE U CIICLL.
Hanomarepuais
JI3.2 | Jletiok JI. M., ®duzrka MarHUTHBIX bubaroreka MUCuC M.: Vueba, 1986
Anydpues A. H,, MarepuaioB: JIad. mpakTHKymMm
Mopuenko A. T. Ui cTyn. cret. 0648
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
31 |LMS Canvas https://Ims.misis.ru/login/canvas
2 | Magnetic recording Magnetic recording
73 | Buaeosamnuch U MarHWTHas JEHTA https://habr.com/ru/post/398329/
34 | Chapter 7. Magnetic Recording Fundamentals http://www.lintech.org/comp-per/07MAGREC.pdf
35 | Magnetic Recording Technology https://edisontechcenter.org/MagRec.html
%6 Magnetic Recording https://www.sciencedirect.com/topics/engineering/magnetic-

recording

6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust

IT.1

Win Pro 10 32-bit/64-bit




I1.2 | Microsoft Office

I1.3 LMS Canvas

1.4 |MS Teams

1.5 |MATLAB

I.6 |MATCAD

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]LHbIX 0a3 JaHHBIX

N.1 |[eLIBRARY http://elibrary.ru/

N.2 | American Institute of Physics (AIP) http://scitation.aip.org/

N.3 |Springermaterials http://materials.springer.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Haznauenune

OcuHarienne

K-427

VYueOHas aynuTopus

CTallIOHAPHbIC KOMIIbIOTEpH! 6 mT., 4 HOYTOyka, HAaKeT
JIMIICH3NOHHBIX IIporpamMMm MS Office, Habop
JIEMOHCTPAILIMOHHOTO O00OpYIOBaHHS B TOM YHCIE: IOCKA
ydeOHal, MYJIbTHUMEIHHHBII HPOEKTOP, 9KpaH
MPOEKIIMOHHBIN,  KOMIUIEKT  yd4eOHOM  mebemnm 25
[10CaJ0YHBIX MECT

K-428

VYuebHas aymuTopus

4 nabopaTopHble YCTaHOBKH, VyCTaHOBKa JUISI pocCTa
yraepoaHslx  HaHOTpYyOOK Meromom PECVD, meus UK
Harpeea MILA-5000, B TOoM 4wMciae: [gocka yueOHas,
MOHHUTOP, CHCTEMHBIH OJIOK, KOMIUICKT y4eOHOH MeOenmu Ha
20 mocamoYHBIX MECT

K-436

JlabopaTopust

U3MEpUTENIb MarHUTHOM MHOYKLIMHU, TIEHEpaTop, NeTiieMep
WHIYKIIMOHHBIH, ycranoBka  MK-39,  yHuBepcaibHas
MarHUTOONTHYECKass YCTaHOBKa Ha 0a3e Mukpockoma NU-
2E, xoMIutekT y4eOHo# Mebenu Ha 6 TOCaTOYHbIX MECT

K-435

Jlabopatopust

CHEKTPaJIbHbIN AITUIICOMETPUYECKUN KOMILJIEKC,
BEKTOPHBIM aHalIM3aToOp HIEKTPUUECKUX LENeH, NeraeMep
WHIYKIWOHHBIM, cMecuTenb, Marautomerp ATE-8702,
KOMIIJIEKT y4eOHOM Mebenn Ha 8 mOCaOuHBIX MECT

YuTaabHBIH 3a1
3JIEKTPOHHBIX PECYPCOB

KOMIUTEKT ydeOHO# Mmebenu Ha 55 MecT i oOydarommxcs,
50 HOK c¢ pmocrymom k HWUTC «UuTtepuery, OSUOC
YHHMBEpPCUTETa 4Yepe3 JIMUHbIH kabuHeT Ha marhopme LMS
Canvas, nmueHsnoHHble mnporpaMmsl MS Office, MS
Teams, ESET Antivirus.

JTro6oit KOpITyC
MynpTuMenuitnas

VYueOHas ayauTOpus U1  TIPOBEICHUS
3aHATHH JICKIMOHHOTO THINA W/WIN JUIS
MIPOBEJCHMSI IPAKTUUECKUX 3aHATHIA:

KOMIUTEKT ydeOHOH Mmebenu 1o 36 MecT [uisi oOydaromuxcs,
MyIbTHMEIUHHOE  00OpyIOBaHME, MAarHUTHO-MapKepHas
nocka, pabouee mecto mpenonaBarens, IIKc moctymom k
UTC «Uutepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuaer Ha tmiargopme LMS Canvas, IHIIEH3MOHHBIE
nporpammel MS Office, MS Teams, ESET Antivirus

8. METOANMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

JucrunnrHa OTHOCUTCA K TOYHBIM HayKaM U TpeOyeT 3HaUHTeIbHOT0 00beMa CaMOCTOSATENbHOM paboThl. OTAenbHbIe yIeOHbIe
BOIPOCHI BBIHOCATCS] HA CAMOCTOSITEIILHYIO IIPOPA0OTKY ¥ KOHTPOJIHMPYIOTCS TOCPEACTBOM TeKyIlel artecraunu. [Ipu stom
OPTaHM3YIOTCS TPYIIIOBBIE M HHANBHyaJIbHEIE KOHCYNbTaluH. KaduecTBeHHOE OCBOSHNE JUCIIUILTHHEI BO3MOXKHO TOJIBKO TIPH
CHCTEMaTH9eCKOI CaMOCTOSTENBHOH paboTe, 9T0 NOAMEPKIBACTCSA CUCTEMOH TeKyImeil u pyOexxHo# arTectannu. JlabopaTopHbie
paboTHI MPOBOAATCSA C MIMPOKHUM UCIOIB30BAHUEM KOMIIBIOTEPHBIX IIPOTPaMM, KaK /sl BBIIOIHEHUS, TaK U I 0(POpMICHUS

paboTHI.




