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1. I{esiu OCBOEHUSA TUCIUNIUHBI

[To3HaKOMUTBCS € BO3MOXKHOCTSAMHU AUGPAKIMOHHBIX W 30HJOBBIX METOJIOB IIpU paboTe ¢
HAaHOOOBEKTaMH, YMETh MPAKTHUYECKH PEATH30BBIBATh IIOJYYEHHBIE TEOPETHUUECKUE 3HAHUS W
AKCTIEPUMEHTAIbHBIC HABBIKK JIJIS1 KOHTPOJIS U aHAIM3a HAaHOMATEPHAIOB U HAHOCUCTEM.

2. MecTo nucuumiuibl B cTpykType OIT

JluctymiiHa OTHOCHTCS K 9acTh oOpa3oBaTelIbHON Mporpammbl, (GOpMUPYEMON ydaCTHUKAMU
00pa30BaTeNbHbIX OTHOIICHUH.

Jlist ocBOEHUWsSI NUCHUIUTMHBI HEOOXOIWMBI 3HAHUWS, TOMYYCHHBIC MPU HM3YyYCHUH TUCIUTUINH:
"Maremaruka", "®usuka", "®u3rnka KOHACHCHPOBAHHOIO COCTOSHHS BemiecTBa", "MHbopManmoHHbIe
texHojoruu", "IlnanupoBanue u 00padbOTKa Pe3ysIbTaTOB IKCIIEPUMEHTOB".)

OO0yyaromuiicst T0JKeH:

3HATh: TCOPETHUYECKUE OCHOBBI AIEKTPUUYCCKU M MATHUTHBIX SBICHUH, TUPPAKIIMOHHOW ONTHKH,
aTOMHOM (Qu3uKH, (U3UKK KOHJIECHCHUPOBAHHOTO COCTOSHUS BEIIECTBA, MaTEMaTHYECKOI'O aHaJIH3a,
Teopur (YHKIUH KOMIUIEKCHOTO IEPEMEHHOr0, aHaimM3a 3KCICPUMEHTAIBHBIX JTAHHBIX, OCHOBHBIC
UH(GOPMALIMOHHBIE  TEXHOJIOTMHM [0 TOJNYYEHUI0 W aHanu3y HH(oOpManuu, MoiydaeMoll H3 CeTH
Nurtepner.

YMmersb: MPOBOAWTH HAOMIOAEHUS U U3MEpeHUs (U3MUECKUX BEIUYMH, (U3HUECKUE
OKCIIEPUMEHTHI, MATEeMAaTUYCCKHUE pPACUEThl, aHAIW3 U OOpabOTKY SKCICPUMEHTAIBHBIX JTaHHBIX C
UCIOJIb30BaHNEM KOMIIBIOTEPHBIX MTPOrpaMM, TOUCKH HH(opMayu B cetu MHTepHeT.

ViMeTh: TMpakTUYECKUH ONBIT HAOMIOMEHUS W W3MEpPEeHHs (DU3MYCCKHUX BEIUYHMH, POBEICHUS
bu3NYECKUX IKCIEPUMEHTOB, MAaTEMAaTUYECKUX PACUETOB, aHAlM3a U 00pabOTKU SKCIEPUMEHTATBHBIX
JIAaHHBIX, TTOUCKa nH(opMaluu B cetu HTEpHET.

VYcnenHoe OCBOGHHE NAHHOW AUCHUIUIMHBI OyJIeT CHocoOCTBOBAaTH TOTOBHOCTH CTYACHTOB K
(ocBoenutro nucuuiuinH: "®dusnueckoe matepuanoBenenue”, "dusznka mnoepxHocTH", "TexHoIOTHH
COBPEMEHHOT0 (PU3UYECKOTO SKCIEPUMEHTA" ¥ BBIMOJHEHUIO HAYyYHOW pPabOTBHl COOTBETCTBYIOIIEH
HaIpaBJIECHHOCTH.

3. [lllanupyemble pe3yJbTaThl 00yYeHHs 10 JTHCHHUIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIIINHA

[Tpu oCcBOCHMYU MTUCIHMITIHHBI (POPMHUPYIOTCS CIIEAYIONIHE KOMITETeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no naHHOMY HanpaBJIeHUIO MOJTOTOBKH:

a) yausepcanbhbie (YK): Her

0) obmenpodeccuonanpubie (OIIK): Her

B) npodeccronanbubie (I1K):

I1IK-5: CriocobeH BBIABIATH aKTyaJbHbIE HayyHbIE MPOOJIEMBbI MOMCKOBOTO, TEOPETUUYECKOTO U
IKCTIEPUMEHTAIBHOTO XapakTepa B CBOEH 00JacTH CleNUaM3alliil W PElIaTh MX IO PYKOBOJICTBOM
CHELHATUCTOB 00Jiee BEICOKOM CreMaIn3aliu.

[IK-6: CmocobeH mNpoBOAUTH TEOPETHMUECKWE M  OKCHEPHUMEHTAIbHbIE  HCCIEIO0BaHUSA,
WHHOBAIIMOHHBIE M ONBITHO-KOHCTPYKTOPCKUE pa3pabOTKH B 00JacTy (hyHIaMEHTAIBHOM U MPUKIIAIHOM
(GU3UKN B COCTaBE UCCIIEIOBATEIBCKUX KOJIJICKTHBOB.

[1K-7: CnocobeH pa3pabaTbiBaTh METOIAMKH MPOBEJCHMS WCHBITAHUHA, MPOBOJUTH 00pabOTKYy U
aHaJN3 Pe3yJIbTaTOB DKCIIEPHUMEHTOB | ITyOJIHMYHO MPEICTABISATh PE3YIbTaThl HAYUYHBIX UCCIIETOBAHHNA B
JOCTYITHOW U COBpEMEHHOH opme.

3.2. llepeyeHb NJIAHHPYEMBIX Pe3yJbTATOB O00y4YeHUS] MO JAMCHUILUIMHE, COOTHECEHHBIX ¢
HHIMKATOPAMHU A0CTHKEHHUA (POPMHPYEMbIX KOMIIETeH NI
B pesynbrare 0cBOCHUS TUCIUILTUHBI 00YYaIOLIHICS JOIKEH:
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3HATh: TEOPETHUYECKUE OCHOBBI NU(PPAKIIMOHHBIX U 30HIOBBIX METOJIOB U MX BO3MOXKHOCTH TPHU
paboTe ¢ 00BEKTaMU Ppa3TUYHON MPHUPOABI, BKIIOYAs HAHOOOBEKTHI, JUIsI KOPPEKTHOH MOCTaHOBKU
UCCJIE0BATEIbCKUX 3a/1au.

YMeTh: MNpaBWIIBHO BBIOMpATh YCIOBUSL TPOBENEHUS OSKCIEPUMEHTOB B 3aBUCUMOCTU OT
MOCTABJIGHHOW 3a/a4yM, TMoJydyaThb oOOpadaTbiBaTh, AaHAIM3MPOBATH U MPEJACTABIATH PE3YIbTATHI
9KCIIEPUMEHTOB U PACYETOB B BUJE OTUETOB, IyOJIMKAIIMIA U TPE3CHTALIUH.

MeTh: TpaKTHYECKUW OIBIT: HCIONB30BaHMS NU(DPAKIMOHHBIX M 30HAOBBIX METOJOB IS
MOJIyYEHUs! CTPYKTYpHOU nHpOopManuu 06 00beKTax pa3IuyHON MPUPOALI, B TOM YKcie U UH(pOopManuu,
HE0OXOIUMOM ISl KOHTPOJISI TEXHOJOTUYECKUX MTPOLIECCOB UX MOJYyYEHUS.

4. O0beM U coiepKaHue TN CHUTITHHBI
O0beM OUCHUIIMHBI COCTABIIACT 6 3aueTHBIX enuHull (216 akageMUYecKuX Jyaca).

4.1. Conep:kaHue AUCHUIUVIMHBI 1O pa3genamM (TeMaMm), COOTHECEHHOe C BHJIAMH U
TPYI0EMKOCTbI0 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENBHON pabOThl 00YYaAIOUIErocs Mo IUCIUILUINHE
yKa3aH B y4eOHOM IIJIaHEe 00pa30BaTEIIbHON TPOTPaMMBI.

Bunbl 3ansaTHid, uX 00beM (B
aK.gacax, 110 09Ho# hopme DOpMBI TEKYIIETO
00yueHus) KOHTPOJISl YCIIEBAEMOCTH
Ne Pasnen Cemect
Paznena JIUCLUTITAHBI p dopma IpoOMeKyTOUHOMH
SansTHs 3aHATHs aTrTecTaluu
JICKIIMOHHOI'O na60paT0pH0ro
THIIA TUIIa
Bxonnas quarsocTuka:
TECT C MOCIEYIOIINM
00CyXIeHUEM
pE3yIbTaTOB.
1 Beenenue. 6 2 Cnucok BOIPOCOB,
HMHTEPECYIOIINX CTYICHTA
0 COJ/IEPIKaHUI0
JIUCITUILTAHBI (CIAETCS B
MMICEMEHHOM BHJIE)
Pentrenosckoe o
OnOpHBINA KOHCTIEKT.
W3ITyYeHHUE U €ro
2 . 6 2 8 Ot4eThl 10 JTabOpaTOPHBIM
B3aMIMOJICHCTBUE C
pabortam.
BEIIIECTBOM.
OmopHEI KOHCTIEKT.
OcHoBHas 3a7a4a
3 6 4 Matepuanbl NpaKTHIECKUX
CTPYKTYPHOTO aHaJN3a. N
3aJTaHMH.
MerToibt OmopHEIT KOHCTIEKT.
4 PEHTI€HOCTPYKTYPHOTO 6 4 12 OT4eTHI 110 TA00PATOPHBIM
aHaJIN3a. paboTam.
OmopHEIT KOHCTIEKT.
OmnpeneneHue cocTaBa
5 6 2 4 OT4eThI 110 J1TaOOPATOPHBIM
Matepuana.
paboram
6 Onpenenenne 6 4 8 OnopHBIN KOHCTIEKT.
pa3MepoB OT4YeTHI 110 TA00PATOPHBIM
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KPUCTAJJIUTOB H pabotam.
HanpspKEeHUH B
oOpas3iie.
OnopHBI KOHCIIEKT.
MarnoyrinoBoe
Marepuaibl TpakKTHUYECKUX
7 PEHTIC€HOBCKOE 6 2 .
3a/1aHUH.
paccesiHue.
KonrtponpHas pabora.
KoHTpoJIb MOTy4eHHBIX
B¢ yas 6 3ayer
3HaHMH U YMEHUH

Hroro 3a 6 cemectp: 20 30
OneKTpoHHOE OnopHbIif KOHCTIEKT/

8 W3ITy4YeHHe U 7 10 Matepuanbl IpaKTHIECKUX
T PAKIIHSL. 3aJTaHM.
[IpocBeunBaromas OnopHbIN KOHCIEKT.

9 JNEeKTPOHHAS 7 12 16 Otuetsl 1o 7a00pPaTOPHBIM
MHKPOCKOITHSI. paboTam.
BricokoBonbTHAS .

ACTDOBAS OnopHBI# KOHCIIEKT.

10 pacip 7 4 4 OT4eTsI 10 Ta60PATOPHBIM

AIIEKTPOHHAS

paboTam.
MHKPOCKOITHSL.
Ckanupyromas OnopHEI KOHCTIEKT.

11 30HI0Bas 7 6 12 OT4eTsI 10 Ta60PATOPHBIM
MHUKPOCKOITHSI. paboTam.

KonTposs nomyueHHbIX
pe o 7 OK3aMeH.
3HaHUU U YMCHUMU.

Wroro 3a 7 cemectp 34 34

HUTOI'O 3a 6 u 7 cemecTp 54 64

4.2. PazBepHyTO€ ONMUCAHME CO/IEPKAHNUS TUCHMIJIMHBI MO pa3aejaM (TeMaMm)

Pasnen 1. Baenenue B mpoOneMaTuKy IMCUUIUIMHBI, IMpEICTaBIeHHE paboueill MporpaMmbl,
OCMBICIICHHE TpeOOBaHUIl K OpraHu3alMM Ipolecca OOydeHHUs, caMOCTOSTENbHON paboThl U (GopM
aTTEeCTallUU.

Pasnen 2. SIBneHus, npoucxopsiiie NpU B3aUMOAECHCTBUHM PEHTITEHOBCKOIO M3IYYEHHS C
BEIIECTBOM. XapaKTEepPUCTUKA PEHTTEHOBCKUX H3IyYEHUH, HCIOJB3YEMBIX B PEHTTEHOCTPYKTYPHOM
ananmuse (PCA). Peructpauus nznydeHnus ¢OTOMETOIOM U CUETYNKAMHU.

Paznen 3. OcuHoBnas 3anaga PCA u noaxoas! k ee pemieHuo. Oypbe-aHaliu3 U Qypbe -CHHTES.
dazoBas npobsiema. IHTEHCUBHOCTh M T€OMETPUsI PEHTT€HOBCKOT'O PacCcesHUsl 00BEKTaMU C pa3InYHON
pa3MepHOCTHI0. DAKTOPBI, BIUAIOIINE HA PACCETHHYIO HHTEHCUBHOCT.

Pasnen 4. Metogst PCA. Meron Jlays. Merox mnopomka. Merox Bpamenus. IIpumenenue
METOJIOB pEHTTreHorpaduu Mpu pelIeHUH MNPHUKIAJHBIX MaTepHaloBEAUYEeCKUX 3aj1ad: (usndeckue
3 PEeKTHI, perucTpupyemMble mapaMmeTpsl, 6azoBas annapaTypa.

Paznen 5. KauecTBeHHBI M KOJMYECTBEHHBIM pPEHTTeHOBCKUH (pa3oBbIN aHanu3. MeToJsl
KOJIMYeCTBEHHOTO (pa3oBoro anamuza. OmnpeneneHue CTENEHH KPUCTAUIMYHOCTH TOJTHMMEPHBIX
00pas1os.

Paznen 6. BnusHue pa3smMepoB KPHUCTAIUIMTOB Ha IIUPHHY AU(PPAKIUOHHBIX MaKCHMYMOB.
®opmyna [llepepa. Brnusane MukpoHanpspkeHHH Ha IMUPUHY AUQPPAKIIMOHHBIX MaKCUMyMOB. YUeT
UHCTPYMEHTAJIBHON pPacXoAUMOCTH Iyuka. PazneneHue 3QQexToB OJOYHOCTH W MHKPOHAIPSIKEHHIM
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METO/IOM anmpokcumaiuu. OnpeiesieHne MaKpOHANPSHKEHUM B JIMHEHHO- M IJIOCKOHANPSKEHHOM
cocrosiHUSAX. MeTon Sin2\|/. Pa3znenpHOE onpesenenne TaaBHbIX HAIPSXKEHUI.

Pazmen 7. [duddy3sHoe u IUCKpEeTHOE MAaJOyrioBO€ pPEHTTeHOBCKoe paccesHue (MYPP).
Konnumanus peHTreHOBCKUX MYy4KOB B 3kcriepumentax ¢ MYPP. Onpenenenne pa3MepoB «4acTUI» U
UX pacnpeaeneHus 1o pazMepam B obOpasie u3 nudpdysnoro MYPP. baxpoma Kuccura u onpenenenue
TOJIIIMHBI CBEPXTOHKHX IUIEHOK U3 TUCKpeTHOro MYPP.

Paznen 8. JlnuHa BOJHBI 3JIEKTPOHA, €€ 3aBUCUMOCTb OT YCKOPSIOIIEro HaIpsKEHHS.
B3anmopnencTeue 3J€KTpOHOB C  BemlecTBOM. lloslydeHue 3ieKTpoHOrpaMM Ha IpOIYyCKaHUE U
orpaxkenue. Cneunpuka  s1ekTpoHOrpamMM.  PacmmdpoBka — ayeKTpoHOrpamMM — MOJIU- U
MOHOKPHUCTAIUTMYECKUX 00pa3noB. Merton "kocoil" cwhemku. Ompenenenue ocu 30HbI. IlocTpoenue
TEOPETUYECKUX DICKTPOHOTPAMM.

Paznen 9. OcHOBHBIEC Y37IBI MPOCBEYHMBAIONIETO AJIEKTPOHHOTO MHKPOCKOMNA. MarHUTHBIE JIMH3BI.
Jedextbl MarHUTHBIX JUH3. OCHOBHBIE IPEICTABICHUA O MEXaHM3Me (HOpMUPOBAHHS H300paKEHUS.
['mybuna nons u rryouna ¢okyca. dudpaknuonnas omuoOka. [IpeaensHoe pa3pemeHne JIeKTPOHHOTO
MHUKpocKomna. Pexxumbl paboThl u xon nydeid. Judpakuus u Mukpoaudpakuus. MeToasl UCCiIeJ0BaHUS
B TPOCBEUYHMBAIOIIEH O3JEKTPOHHOH MHUKpocKomuH. JupakimMOHHBIA KOHTpacT: (Ha30BBIA |
aMIUTUTYAHbIH. AOCOpPOLMOHHBIH KOHTpacT. CBETJIONOJIBHOE U TEMHONOJbHOE M300paXkeHue.
JeiicTBytoliee oTpakeHue. Buibl KOHTpacTa Ha COBEPLIEHHOM KpucTauie. PaccesHue 3eKTpOHOB Ha
HECOBEPILIEHHOM KpHUCTAJLIE.

Paznen 10. YerpoiicTBO M npUHLIMIIBI (POPMHUPOBAHUS W300paKEHUSI B PACTPOBOM 3JIEKTPOHHOM
MHUKpOCKOIIEe. YBenuueHue U paspemieHre. OCHOBHBIE PEXHMbl U JIOMOJIHUTEIbHBIE BO3MOYKHOCTH.
Konrpact. [Ipumenenne POM 11 u3ydeHus NOITynpoBOAHUKOB. CIEKTPOMETpPHUS PEHTIC€HOBCKOTO
U3IIy4eHHs 0T 00beKTOB B POM. PeHTreHoBCKuit MUKpOaHAIN3 TOHKUX 00pa3IioB.

Paznen 11. Ilpunnunsl pa®oThl CKaHUPYIOIIMX 30HAOBBIX MuKpockornoB (C3M). Ckanepbl
30HJI0BBIX MUKPOCKOIIOB. Y CTpONCTBA JUIsl MPELIM3MOHHBIX IIEpEMEICHUI 30H1a U 00pa3ia. 3amura oT
BHEIIHUX Bo3aedcTBuil. dopmupoBanne u ob6paborka C3M wuzobpaxenuit. Metoasr C3M:
CKaHUpYIOLasl TYHHeNIbHAs 3JIEKTPOHHAS MUKPOCKOIHSI, CKAHUPYIOIIasi aTOMHO-CHJIOBAasi MUKPOCKOTIHS,
AIIEKTPOCHIIOBAsE MHUKPOCKOINHUS, MarHUTHO-CHJIOBash MHUKPOCKONMsS, CKaHMpYIOUIas OJIMKHENOoJIbHas
ONTHUYECKAas MUKPOCKOIIHSI.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHU

TpaaunnonHele 00pazoBaTelIbHbIE TEXHOJOTHH: KJIaCCUYECKOe JIEKIIMOHHOE OOyuyeHHe
(JIeKLIMOHHBIE 3aHSTHS), 00YUYEHHE C TOMOIIBI0 Y4eOHOM KHUTH (caMOCTOsATeNbHAs padoTa), o0yueHue ¢
MOMOIIBIO0 CUCTEMBI MaJIbIX TPYNN (TPU MPOBEICHUU JTaOOPATOPHBIX U MPAKTUYECKUX 3aHATHIA),

HHdopMannoHHO-KOMMYHHKAIMOHHBIE 00pa30BaTENbHbIE TEXHOJIOIHU: TEXHOJIOTUH CMEIIaHHOTO
o0ydeHus, BKIIOYaronue B cebs mouck umHbopmaruu B HHTepHeTe (camocrosiTenbHas pabdota),
IpUMEHEHHE CHEeIMAIU3UPOBAHHBIX MAKETOB IS MOJYYSHHs aHAIM3a SKCIEPUMEHTAIbHBIX JAaHHBIX U
MIOCTPOCHUS  JKCIIEPUMEHTAIBHBIX  3aBUCHUMOCTEH  (MpaKkTUYECKHWEe  3aHATHA), PHUMEHEHUE
ay/IMOBH3YaJIbHBIX TEXHHYECKUX CPEICTB (JICKIIMOHHBIE 3aHSATHS, TIPE3CHTAIINN).

6. YueOHO-MeTOAMYECKOE 00ecreYeHrne CaMOCTOSITeIbHOM padoThl 00y4aroLUXCst
OcHOBHOH €IOCOO OpraHu3alMd CaMOCTOSITENbHONW pabOThl CTYJEHTOB — CaMOCTOSITENIbHAs
MOJrOTOBKA K BBINOJHEHUS MPAKTUYECKUX U JIAOOPATOPHBIX pabOT MO METOAMYECKHM YKa3aHUSIM.
[TonHOCTBIO BECh METOAMYECKHUN MaTepuan Mo OOECHEeUeHHUI0 CaMOCTOSITENIbHOM pabOThl CTYIEHTOB
npuseneH B Ilpunoxenun 1 x PIL

7. XapaKTepHCTHKA OLICHOYHBIX CPeICTB /UIA TeKyllero KOHTPOJIsI YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTeCcTAlMH 00y4aloUIMXCs M0 JUCHHILIHHE
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Cucrema KOHTpOJS MO JUCUUIUIMHE BKJIIOYAET: BXOJHOM KOHTPOJIb, TEKYLIUH KOHTPOJIb,
NPOMEKYTOYHBIA KOHTPOJIb MO Marepuaiy 6 ceMecTpa — 3a4eT, TEKYIIUH KOHTPOJb, WTOTOBBIH
KOHTPOJIb IO MaTepually 7 ceMecTpa — 3K3aMeH.

B TekymeM KOHTpoJIe HCHOJB3YIOTCS IPOBEPKA OMOPHBIX KOHCIIEKTOB, MaTEpUAJIOB
MPAKTUYECKHUX 33/IaHUN M OTYETOB 1O JTAOOpaTOpHBIM paboTamM. B KOHIIE KaXKJI0OTO CEMECTpa IMHUIIETCs
UTOTOBasi KOHTPOJIbHASL Pab0Ta, KOTOpasi OLIEHUBACTCS 10 MATHOATLHOM IIKaJIe.

[lepen kaxapIM JTaOOPATOPHBIM 3aHATHEM BEIETCS OMpPOC-IONyck K pabore. CTynaeHT o0si3aH
1oKa3aTh 3HaHUS HEOOXOIMMOTO TEOPETHYECKOI0 Marepuaja W METOAMK uccienoBanuii. Ilocie
KOKIOW pabOTHI CTYACHT MUIIET OTYET U 3aIUIIACT €ro Iepe] MPerno1aBaTeaeM.

Jlomyck K 3a4eTy MNPOUCXOAWUT MPH HAIMYMH  OTYETOB IO JabOpaTopHbIM paboTaM H
MOJIOKUTEIBHOU OLICHKU 3a BBIITOJHCHHUEC NPAKTUYCCKHUX SaI[aHI/If/'I.

3ayeT MPOBOJIUTCS B MUCHBMEHHOW (hopMe IO BOIpOcaM, 3apaHee NaHHBIM CTYAEHTaM s
JIOMAIITHEH MOJrOTOBKH, KOTOPHIC OXBATHIBAIOT BCE Pa3JIeibl M3YYCHHOTO Kypca.

OneHka «HE 3a4TeHO» CTAaBUTCA MpPH YCIOBUU HEBBIOJHEHHUS J1a00paTOPHOrO MPaKTUKyMa,
MPAKTUYCCKUX 3aI[aHI/II>’I 1 YaCTUYHBIX WJIM HCIIPABHUJIbHBIX OTBETOB Ha JiBa BOIIPOCA 3a4CTHOIO ouiera.

OreHka «3a4T€HO» CTaBUTCA MPHU YCIOBUU BBIMOJIHEHHS JJA0OPATOPHBIX U MPAKTUYECKUX 3aJlaHUN
¥ TIOJIHBIX OTBETOB Ha J[BA BOIIPOCA 3aYETHOTO OMIIETA.

Jlomyck Ha 3K3aMEHbl MPOMCXOJUT IMPHU HAIMYMKA  OTYETOB IO JIAOOPATOPHBIM paboTaMm Hu
MOJIOKUTEIBHOU OLICHKH 3a BBIITOJHCHHUEC NPAKTHICCKUX 3aIIaHI/II7L

DK3aMeHBbl MPOXOIAT YCTHO. B KayecTBE OIEHOYHBIX CPEACTB HCIOJNB3YIOTCS: KOMILJIEKT
OK3aMCHAIIMOHHBIX OnIeToB U AOMOJHUTCIIbHBIC CUTYallUOHHBIC BOIIPOCHI. bunerrs! sx3amena CoACpIKar
JIBa TEOPETHUYECKUX Bompoca. Kakaplii BOMPOC OLEHUBACTCS MO MATHOANBHOM mikaie. Mcmonb3yrores
CJIEAYIOIINE KPUTEPHH OLIEHKU:

«» — CTYACHT IOJHOCTBIO PACKPBIBACT TEMY BOIPOCA, CAMOCTOATCIBHO W ITOJIHO OTBECYACT HA
JOMMOJIHUTECIIBHBIC BOIIPOCHI, CBA3AHHLBIC C TEMOM BOIIpOCa,
«4» — CTYACHT IIOJIHOCTBIO PACKPBIBACT TEMY BOIPOCA, HO 3aTPYAHACTCA OTBCUATH HaA

JOMMOJIHUTCIIbHBIC BOIIPOCHI, CBA3AaHHBIC C TEMOM BOIIpOCa; HWJIM TEMa BOIIpOCa paCKpbIiTa HE IMOJIHOCTBIO,
HO CTYACHT YBEPCHHO OTBCYACT HA JOINOJIHUTCIILHBIC BOIIPOCHI, CBA3aHHBIC C TEMOM BOIIpoOcCa.

«3» — CTYACHT HC IIOJHOCTBIO PACKPLIBACT TEMY BOIIPOCa H 3aTpyAHACTCA OTBCYATH Ha
JOIMMOJIHUTCIIBHBIC BOIIPOCHI, CBA3AHHBIC C TEMOM BOIIpOCa,
«@» — CTYACHT HC PACKPBIBAECT TCMY BOIIPOCA, MPOABIACT HC3HAHUC 0a30BBIX TCPMHUHOB H

MOHSITHUIA, HEOOXOAUMBIX ISl PACKPBITUS TEMBI.

OneHka 3a 2PK3aMEH CTaBUTCA Kak cpeaHeapupMeTuuyeckoe OajaoB 3a OTBEThl Ha BOIPOCHI
HK3aMEHAIMOHHOTO OMJIeTa C y4ETOM OTBETOB Ha JOMOJHUTEIbHBIE CUTYAIMOHHBIE BOMIPOCHL. Pe3ynbTar
OKPYTJISIETCS /10 1IeJIOT0 YKca.

Bormpockl sk3aMEHAIIMOHHBIX OWIIETOB M THUMBI JOMOJHUTENBHBIX CHUTYallMOHHBIX BOIPOCOB
npuBeieHbl B GoH e o1ieHOUHbIX cpeacTs ([Ipmioxenue 2).

8. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE 00ecTiedeHne THCIIHTTHHBI

OcHoBHas y4yeOHas auTeparypa:
1.®usnyeckoe MaTepuagoBeieHUe : y4eOHUK /715 BY30B : B 6-X T. / mox pea. b.A. Kanun. - M. : MUOU,
2008. - T. 3. Metoabl uccael0BaHUs CTPYKTYpHO-(a30BOro cOCcTOsIHUA MarepuanoB. - 808 c. - ISBN
978-5-7262-0977-7 ; To xKe [DneKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=237979 (11.11.2015).
2. WmommmH A.C., Opemko A.Il. IudpakiunoHHBIA CTPYKTYpHBIA aHamu3. M.: ¢dusudeckuit ¢-1 MI'Y
00O U3za. nom «KpenoctHoBb», 2013. 616 c. ISBN 978-5-85271-503-62.
3. dusnyeckoe MaTepualIoOBEeICHHUE : YUYeOHUK I BY30B : B 6-X T. / mox pea. b.A. Kamun. - M. :
MU®MU, 2008. - T. 3. MeToasl UcCIEIOBaHUS CTPKYKYpHO-(ha30BOT0 COCTOSHUS MaTtepHuaios. - 808 c. -
ISBN 978-5-7262-0977-7 ; To xKe [DnexTpoHHBIT pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=237979 (11.11.2015).
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4. J1x. CrieHc DKClepUMEHTaNIbHAS 3JIEKTPOHHAS MUKPOCKOMHMS BBICOKOTO paszpemienus, M., "Hayxka",

1986.

5.CmupHoB, C.B. Mertoasl u o0OpynoBaHUE KOHTPOJII IAapaMeTPOB TEXHOJOTMYECKUX IPOLIECCOB
MIPOU3BOJICTBA HAHOTETEPOCTPYKTYP U HAHOTE€TEPOCTPYKTYPHBIX MOHOJIMTHBIX HHTETPAJbHBIX CXEM :
yuebHoe mocobue / C.B. CmupnoB. - Tomck : ToMcCkuii rocynapcTBEHHBIH YHHUBEPCHUTET CHCTEM
yopaBieHuss W paguodsiektponuku, 2010. - 115 c¢. ; To xe [Dnexrponnsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208659 (13.11.2015).

.6.MukpoaHanu3 U pacTpoBas 3JIeKTpoHHass Mukpockonusi non pea. . Mopuc, JI. Menu, P. Tukcee,
"Meramnyprus", M., 1985.

7 ®unumonosa, H.M. MeTozp! uccieoBaHusT MUKPOIJIEKTPOHHBIX U HAHOJJIEKTPOHHBIX MAaTepPUAIIOB U
CTPYKTYp: CKaHHPYIOIIas 30HJOBas MHKpockomusi : ydeOHoe mocobue / H.U. ®unmmoHoBa,
b.b. Konbnos. - HoBocubupck : HI'TY, 2013. - Y. L. - 134 c. - ISBN 978-5-7782-2158-1 ; To xe
[DnexTponnsrii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228943 (13.11.2015).

8. HeBonun, B.K. 30H710BbIe HAHOTEXHOJIOTHH B ANeKTpoHuKe : MoHorpadus / B.K. HeBonun. - Uzn. 2-
e, ucnp. - M. : Texnocdepa, 2014. - 174 c. : wi., cxem., Tab1. - (Mup 371eKTpOHUKH). - BUOIHOrp. B KH. -
ISBN 978-5-94836-382-0 ; To xKe [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=260697 (13.11.2015.

JlonoJIHUTEIbLHAS V‘IC6H8.$I JUTeparypa.

1.MBeponoBa B.U., PeskeBuu I'.I1. Teopus paccesnus peHtreHoBckux idydeid. M.: U3narensctBo MI'Y,
1972. 247 c.

2. ©®omuH, [[.B. DOkcnepumeHTanbHble MeTOJbl (DU3MKM TBEpAOro Tena : ydeOHoe mocobdue /
A.B. ®omun. - M. ; bepnun : Qupekr-Meaua, 2014. - 186 c. : uin., cxem., Tabn. - bubmuorp. B kH. -
ISBN 978-5-4475-2829-4 ; To xKe [D51eKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074 (13.11.2015).

3.®etucos, I'.B. CunxpoTpoHHOe u3inyuyeHre. MeTopl UCCle0BaHMsI CTPYKTYphI BEIIECTB : yueOHoe
nocooue / I'.B. ®etncos ; mox pen. JI.A. Acmanos. - M. : ®usmatiur, 2007. - 673 c. - ISBN 978-5-
9221-0805-8 ; To xKe [OneKkTpoHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=76647 (11.11.2015).

4.PycakoB A.A. Pentrenorpagus metaiioB. M.: Atomuszzaar, 1977, 480 c.

5. Ceprees, A.I'. Hanometpomorusi / A.I'. Ceprees. - M. : Jloroc, 2011. - 415 c. - ISBN 978-5-98704-
494-0 ; To e [DnexrponHsIit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=84986
(11.11.2015).

6. CozunoB, C.A. CTpyKTypHble METOABI HCCIEAOBAaHUS KPHUCTALIOB : yueOHoe mocobue /
C.A. Co3zunos, JI.B. Konecuuxos. - KemepoBo : KemepoBckuii rocynapcTBeHHbIN yHUBEpcUuTeT, 2012. -
108 c. - ISBN 978-5-8353-1284-9 ; To xe [Onekrponnsli pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=232740 (11.11.2015).

Pecypcnl nHGOpMAIMOHHO-TEIEKOMMYHHUKAIIMOHHO ceTn «MuTepHETY !

CI/ICTCMa 3JICKTpOHHOI71 MNOAACPIKKU O6pa3OBaTeJ'H:H01"O nmponecca «Mon YHUBCPCUTET»
https://uni.ivanovo.ac.ru

HpO(I)eCCI/IOHaJ'ILHLIC 6a3},1 JAHHBIX U I/IH(I)OpMaLII/IOHHO-CHpaBOLIHBIe CUCTCMBI:

ObC «YHuBepcuTerckas Oubaroreka onnaitay Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnextponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnexrponnsiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek



http://biblioclub.ru/index.php?page=book&id=208659
http://biblioclub.ru/index.php?page=book&id=228943
http://biblioclub.ru/index.php?page=book&id=260697
http://biblioclub.ru/index.php?page=book&id=259074
http://biblioclub.ru/index.php?page=book&id=76647
http://biblioclub.ru/index.php?page=book&id=84986
http://biblioclub.ru/index.php?page=book&id=232740
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek

OcHoBHas npoeccroHabHas 00pa3zoBareIbHas IporpaMMa
03.03.02 ®wusuxa
(OynnameHTaNbHAS U IPUKIIAIHAs (PU3UKA)

Caiit cienuan3upoBaHHbIX clioBapeit Www.dic.academic.ru

Caiit Bce ms cryaeHTa  http://www.twirpx.com

[IporpamMmuoe obecreyeHue:
Omnepanuonnas cucrema Microsoft Windows, maker oduchbeix nporpamm Microsoft Office u(umm)
LibreOffice, uatepuer-6paysep Microsoft Edge u(umm) Yandex Browser.

9. MatepunajibHO-TeXHHYecKoe o0ecnedeHue T CHUIITUHBI

VY4eOHbIe ayIUTOPUU:

— JUISl TIPOBEJICHUS! 3aHATHI JICKIIMOHHOTO TUMA C KOMIUICKTOM CIEIHATM3UPOBAHHON ydeOHOH
MeOenu W TEeXHMYECKUMHU CpeICTBaMU OOyYeHHMs, CIyXallUMU [UIsl TPEeJOCTaBIeHUS y4ueOHOH
uHpopManuu OOJIBIION ayIUTOPHH;

— JUIsl TIPOBEICHUS 3aHATUH CEMHHAPCKOrO THIA, KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS U
IPOMEXYTOUHOM  aTTECTAllUM, BBIIOJHEHUS KYpCOBBIX pabOT (IPOEKTOB) €  KOMIUIEKTOM
CHEIUAIM3UPOBAaHHON yueOHON MeOenu 1 TEXHUUYECKUMHU CPEeICTBaMU O0yUEHUS.

JlaGopaTopuu, ocHallleHHbIE Ja0OPaTOPHBIM 000PYIOBAHUEM, KOMILJIEKTOM CIICIIHAIIM3UPOBAHHOM
yueOHOI MeOeNr U TEXHUYECKHUMH CPECTBAMU O0YUCHHUS.

[Tomemienue Al CaMOCTOATENBHOM pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIEIHaTN3upOBAHHON
yueOHOM MeOenH, KOMIIBIOTEPHOW TEXHHMKOW ¢ BO3MOXKHOCTBIO MOJAKIIOUEHUs K ceTu «MHTepHeT» u
obecnieuenuem noctymna B JUOC.

JleMOHCTpallMOHHOE 00OpYy/IOBAaHUE U Y4eOHO-HATJISIAHBIE MOCOOMS ISl 3aHATUN JIEKIIMOHHOTO
THUIIA, 00ECIIEYNBAIOIIUE TEMATUYECKUE WIUTFOCTPALIMU: IEPCOHAIBHBIN KOMIIBIOTED, IIPOEKTOP, IKPAH.
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[TporpamMmma paccMOTpeHa W YTBEpXKACHA Ha 3aceaanuu Kadenpsl GyHIaMEHTAILHONH (U3HKH U
HaHoTexHoJoruk « 31 » aBrycra 2023 r., mpotokosa Ne 1

[Tporpamma oGHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1

(moamnuce)

[Tporpamma oGHOBIIEHA

MIPOTOKOJ 3acenanus kaheapn Ne 0T « » 20 1.
CornacoBaHo:
PykoBogurens OI1

(moarvce)

[Tporpamma oGHOBIIEHA

IPOTOKOJI 3acenanus Kadenpsr No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1

(moamnuce)



