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1 . rIE Jrb O C B OEHVIfl AI,IC\ I,rfr JTI,IHbI (M OA yJIfl )

Ilenr xlpca - o3HaKoMI,Irb cryAeHToB c npr{Hurrrarvwt pa6o:r'6r cK:ar{np}Torqeft :on4onofi
MI,IKpocKorIlII{, 3aKperII,ITb HaBbrKlr caMocrornemHoft pa6ortr ua npu6opax Srnena I} ra Nteg.a
Aura, ficnonltyr pa3nugHble MeroAllKrl KoHTaKTHoro r4 rrpepbrBncro-KoHTaKTHoro pexaMoB.

3 aAaqu ArrcqurrJrr{Hbr :

. IiI3f{eHVe IrpI{HIILrlon paSoru rr ocHoBHbrx r43Mepr4T'enbHr,rx Mero.qrarK C3lll ;

. H3freFIpIe MeroAoB o6pa6orxu [o.[f{el]Hbrx n:o6paNeuufi u ocBoer{ue lporpaMr\[br
o6pa6orrcu AaHlrbrx Image Analisys ;

. [p]Io6llereHlae HaBbIKoB pa6oru na npu6opax Smena B v Ntegra Alrra Bi Kar{ecrBe
orlepalopoB I4 o cBo eHI4 e KoMrlblorepuoft [porpaMMbr ynp aB JreHr,rx npu6opanaz Nov a.

2. MECTO Ar{CqZilJIr4Hbr B CTpyKTypE Orroil BC)

,7]ucqun.nuua <3on4onax MI,IKpocKOnrr.f,) orHocr4Tc.f, K AkrcrlznJrr4Har\{ [o urr6opy
eapnarrannoft rracrl{ OIIO|I. llporpaurrra npeAHa3HarreHa Infl rroAroroBKpt Marknc,]tpoB rro
HanpaEJIeHaro <,lHanorexHoJIorI4I,I IiI Mt4Kpocr{creMr{ar rexHr{Ka)). Kypc "3c,n,4oBilq uuxlpocronz.a"
gl4Taerct e 3 ceN{ecrpe, oH lasupyercx Ha 3Harrun( cryAeHTon, npzo6pereHrrbrx B Kypoax o6rqefi
(fusuxu pI HanpaBneH Ha o3HaKoMrenpre c Mero.qaMra oKanr.rpyrc[refi :ou4onoii l,rurpclrJKorrflr,r,
npuo6pereHl4ro HaBblron pa6orrr c npuSoparr.ru u o6qee pacu[peHr,re KoMrrerer]qr.rr4 clly/-leHTorr B

o6racru Hepa3pymaroqr{x MeroAoB ALr af Ho cuIlKrr Marepr4anoB.

klsyueuue AI'IcIIIInnIIHII rlpeAnonaraer HaJrr{rrr{e y cry.4eHTon upo@er;cr4oHaJrbHbrx H,aBbrKoB

e o6raorIl Qzsltcll TBepAoro reJla, Teopvn xore6anufi, pa-:trepnrx sft$erroB Bi HaHOMe,rpoBOM

uacura6e, TexluoJlorlarl II{arHocrrIKI{ MLrKpo- I4 HaHoMarepr4anon z oSpa6orrct{ [gny{reHHlrX
u:o6paatenufi, lloroprre 6rrnu nonfreubl B paMKax o6yuenur n 6axaranpLrare v Ha. [epBoM Kypce
Marl'Icrparypbl B paMKax AI4cIIUTIJILIH <d4uoput LI MeroAonorns HayKLr il Tex;.:eltlrcu B o6rac,rn
HaHOTexHOnOrUft >>, <cneqvalrHbre rJraBbr $uszru'rn€p4oro rena) r,r Ap.

3uaHlrr, noJIf{eHHbIe B paMKax rr3yqeHur Aat*roft Ar{cur4nJrvul,r, Moryr eiurr npmlueHerrbr

4.rs. laar r4c aHHfl B brnyc Kn o fi rs arr.r (f zx aqu o uu oft p a6 oru.

3. KOMTIETEHIIIII4 OB)ruIAIOIIIET'OC,fl , OOPMIIPYIIM bTT], B

P' E 3 yJrb TA TE O C B O E H nn;. I\r4cunllxzHbr (lu o/(y Jr fl )

B rrpouec)ce ocBoeHlrs ,4annofi n[cil:r4nJr]frHbr cryAeHT Qoprr,rvpyer u r,eMonrclpr.{py(37
cneAyro[Ir4e np,r (p e ccrroH anbHbre rcoMnereHrl].rrr :

1) ro:ronHoc'rr QoprvrynupoBarb rlenrd vr 3aAaqr4 HayqHbrx raccrel;onaaufi n o6rac:ru
HaHorexHoJlofrlu v Mt4KpocI4creuuofi TexFII{Kr{, o6ocnonasno nsr6upanr reoperrzqecKlre v
sKcrIepI'IMeHTaJIbHbIe MeroAbr Ir cpeAcrBa perreHr.rs c(foprvrynrzpoBaHHbrx 3a1atq (IIBI-1);

2) roronuocrr pa^:pa6arrrnam Mero4lrKr4 npoBeAeHr4r zccre4onannfi v zsrrepeHprii
napaMerpoB I{ xapaKTepLIcrI4K us!,etuit HaHorexHoJrorr4t4 u MrlKpocrrclenanorZ rexHr{Ka,
aHarrrz3r{poBarb rrx pe3ynbrarbr (|IK-2).

B pe3ynl,Tare ocBoeHlrt AIrcIIulnI{Hbr o6yuarcutraficx AonxteH AervrorrclprzpoBarrr
cneAyrouue pe3'FJrbraru o6pason ankrs:



1) 3uar:r: ocHoBHbIe 3aKoHbI ecrecrBeHrroHayqHbrx Ar4crlr{nnr4r{, Jreil(uluue B ocHone
nsarauo4eftcrBll.fi 3oI{Aa c [oBepxHocrHbrM]4 aroMaMrz o6parqa; Teoperr.rqecKr4e rr
SKcrIepI'IMeHTaJIbHbIe MeroAbr; oco6ennocrlz ocHoBHbIx MeroAIrK I{ccJreAoI}aHrzrJI [oBepxHocr]:I B

ACM pexr.rMall.

2) 'Yue'rr,: 
QopnrynupoBarb Ilenu rI 3a1la.rrv HaytrHbx rlccJreroBar:uafi; rauleplperr,rpoBi]Tb

loryqeHHble ACM-laHHbIe; pa3paSatrsarn MeroAr{Kr,r [poBeAeHr.{r uccneAoB arruit u asuepenuft
napaMerpoB l{ xapaKTepI,IcrI{K us4ettuil HaHorexr{onorr4r{; npoBoArdrb r.a-uu6ponry kr

corlocraB JIf, Tb I(arrecrB eHHbIM KaprI,IHaM KorllqecrBeHHbre AaHHbre.
3) BnaAetr: vrero4Iarofi rpoBeAenl4fl r.rccJreAoBartuir u usuepenzfi rapa.r\lerpon .n:4errafi

HaHorexHonorur4; oneMeHTapHbrMr.r HaBbrKaMr.r pa6orrr na npu6opax ceueitc'rna AIJM.

4. CT'PYKTYPA 14 COAEP}I{AHI4E AI4CIIIIIIJII,IHbI (M OAY.IIfl)

TEMhr, PA3AEIbI AI,ICUUIIJIilHbI:

JIEKUT4I,I
Pa:Ael 1. @zsu.recKrre rprrHrlrrrrbr pa6oru C3M

1.1. []ne4r:Hae e C3M. llprauqlrnrr pa6oru C3M
1.2. OcnosHr,re paSovrae eleuenrr,r C3M
I .3. MeroAr,r BoccraHoB rreHvrfl. noBepxHocrr.r tro ee cl]M r.r:o6paxenzrc
L4. Oopuupon aHr4e vr o6pa6or.ra CM3 zso6paxenuii
1.5. Paspemaroqas croco6nocrr ACM

PagAel 2, Vltlepurelrnrrfi MeroAr.rKr{ ACM
2,1. o4uoupoxoAHbre Mero.4t4Krz aroMHo-curoeoft Mr4KpocKorrr4r4

2.2. MHoronpoxoAr{bre Mero.4r4Kr{ aroMHo -ckr.nosofi. MlrKpocKorrr4r,r

O6rqax rpyAoeMl(ocrb AI4cuI{uII4HbI cocraBJrfler 4 ga.rerurrx eAgH1rrlbr, 144,'taca"
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Par4el 3. CrcaHupyrculafl TyHHeJrbHas MlrnpocKorue,
3.1.Te>ruura CTM
3.2.Meroaraxn CTM
3.3.TynuenbHar crreKTpocKorrnq

Pa:qel 4, Crcannpyrcqafl TyHHeJrbHafl MaKpocKorrus
4.L llpnrqvn pa6oru. KouSrarypa\uu.3ouAu CEOM
4.2" HeAocrarrll Mero.qoB" Apre(paxrbl cKarrupoBaHr{r u cnoco6rr nbrrrBJreHar ra 6opr6r,r c

HLIMLI

JTAE OPA T OPHbIE 3 AHflTITA
1. ocnosHrre y3nbr r.r [pr.rHrlr4n pa6or6r aroMno-cr{roBoro Mr{KpocKorra
2. Konrax:nrsrft pexuu cKaHr{poBaHrdf, aroMHo-criJroBoro Mr{KpocKo[er
3. Jlarepa-nurbre cr,rJrbr r{ MeroA conporr4BJreHrrf, pacreKaHr{t
4, .llpeprrnucro KoHTaKTnrrft peNlzrra cKaHr4poBaHrzr aroMHo-cprJroBorcr Mr,rKporcKorrp.

5. ACM crreKrpocKorrrt
6. Mero4rr CTM
7. Mr.rrpoc,ronus 6rzNuero rroJr{

8. Me'roA :roHAa Kemnuna vJrlr MarHr4THo-cr.IJrroBag Mr,rKDocKorrr4rr

9. ACM-nrarorpa$u.a

IIPAKTI4 TIECKIIE 3AIIfl TMfl
1. SnexrpoclrJroBafl Mr.rKpocKorrrirfl;

2. 'fyHHem,nrrfi ror;
3. llresosr:exrpzuecr<nft s$Qerr. flpxrr,rofi n o6patrrfi. Marepuamr.
4. Mero4ri: r43foroBJreHrdr 3oHAoBbrx.4alqlrKotB:

5. ilNrxocrnas Mr4KpocKonvs;

6. flu$parqus. cBeran CBOM;
7.,{o6po:rrrocrb KaHTr{JreBepa;

8. Bropax or{creMa o6paurofi cBr3r,r- €rrarocrnrre AarqrrKr,r n ACM;
9. IioHAoea"f, HaHoJrrrrorpaSux.

10' MolenrIpoBaHple rI MareMarl4qecKar orIeHKa npu CilM cKaHr{poBaHrrr4r.

5. OEPA3OBATEJIbIIbIE TEXFIOJIOTUI4

ArcrueHrtre ra rrHTepaKTr{BHbre Sopur,r o6yueHun
C qelrro (poprr,rupoealvts. v pasBLrrkrfl. nrpo(peccuoHaJrbr{bx HaBbrKoB cryAer{,roB n ynre6Holr

lpoqecce I{crloJlb3)alorct aKTI4BHbre fi rdHTepaKTrdBnbre Soplmr t[poBeAeHr4s zanst4ft
(xolrnsrorepHbx crauynxqufi, pas6op KoHKperHbD( cr.rryarlr4fi) n coueraHu;pr c nneay4uropuofi
pa6orofi.

My.rrrrnvre4nfi nr,re rexHoJrorrru o6yuenun
Heroropue I43 neKIITIoHHbIX I{ npaKTr.rlrecKux salxr:ufr, [poBoArrc fl B Bvne upeeenraqnfi n

MyJIbrI'IMeAuitu<>it ayrvropnv (Haupznaep, ayl' 420-3) c ucrroJrb3oBa]rr4eM r(rf,Mnr,ro,r,eoHo.ro
IIpoeKropa.

Jlercquu nrprrrJrarrreHHbrx crreqrraJrrrcroB
flpono4x:r,c.f, JIeKIII4I{ rlprlrnallreuHbrx c[eur4aJrkrcroB B BrzAe y-vacrkrs. s oH-rtrfiH ne6nuapSx



rro HoBaTopcKE M HalpaBJreHr,rrM ACM.

6. OIIEHOIIHbIE CPEACTBA ANfl TEKYIIIEIC) KOIITPO JIfl
YCIIE BAEMO C TI4, TIP OMEXYTOTIHOTI ATTE C TA UI4 t,I II O

I4T O rAM O C B O E H nfl I.VrCrIr4nJrr4Hbr r4 )rqE B Fr o -

IIOHHbIE

M]O TOAI4TIE CK OE OBE CTIEIIEHI{E CAM O C T' Ofl TID JItb II O IZ
PABOTbI CTYNEHTOB

1. Crzcrelra peanv3ar\kl,r o6parHofi cBr3n{ s CllM;
2. 3onAsr,A.CM, CTM, CBOM;
3. Brrxogurre crifuaJrbr n C3M;
4 . (Dopnaupon alve 14 xpageHr,re 4aHnrrx/zs o6paNenrzx cKaHr,rpoBar{ur ;

5. Knaccur$urarlr4fi rr3Mepr.rreJrbHbrx ACM MeroAr4K;

6. KonrarrHrrft peNr.rna;

7, Pe>xuru,crreKTpocK ornrLr v efo Bo3Mo)r(Hocrrr;

8. MnororpoxoAHbre MeroArrKlr;

9. Jlarepzurruhre cvJrbr nsazuo4eficrBr,rtr 3oHAa r,r o6pa:qa;
1 0. Eecr<o nraxrHrrfi pelKr4 M rone6 anzs KaHTr4 neBep a;
11. llpnuqun pa6oru CTM.
1 2. BAX KOHTaKTa Me-Me, Me-nonynpoBoAr{r4K, Me-ceepxupoBoAHr{r:;
13. -Kaparcrepl4crr4Ka roK- paccrorHr.re n CTM;
14. Kon$urypawrur CBOM;
15. Me'ro4 r(ourpoJrs paccrorHr,rr 3oHA- o6paeerl s CEOM.
1 6. 3lerrpocr,uroBa-f, Mr4KpocKorrr4r;

17" lBropax cr4creMa o6parnoft cB.s3rl- €rr,rrcocrnrre Aarrrr,rKt4 e ACM;
I 8. 3oH4oeeLs HaHorr,rrorpa$ux.
19. Moqenl4poBaHl4e rI MareMaruneorrafl. orIeHKa npu C3M cKaHr.rpoBaHr4r.r.

6) Boupocrr pefirrlHr-rconrpoJrq

Bonpocrr pefirznr-rconrpoaq Nb I :
1. Crarosor: n:azlro4eftcrBrre :on4-o6pa:eq;
2. Kpnnar orBola- [oABoAa 3oHAa;

3. Bsarrv{oAeftcrBr4 e 3JreMeHToB ACM;
4. Oplaura:laqr4.fl cr{creMbr o6parHoft cBfl3lri

5. BrraA K;irrrr4JrJrgpHbrx cr4Jr n oro6paNerrue peJrbefta uonepxHocrr.r;
6. Brn<o4nrre cr4rHaJrbr qerbrpexceKrluomHofo (poro4uo4a;
7 " Onfl4.reoras cuc,reMa perr4crpallurr orKJroHeHr{fl 3oHAa;

8" Pour nrr:gocKaHepa;

9 ' Orpuqalelr,urre oco6eHHocrl4 rlse3oKepaMHKr4 pr MeroAbr r4x KoMrreHoauu[4:l
1 0. vcrpofi crna Ans npequ3r4 oHHb'x rrepeMerrler suft zo." ra1o6paaqa.;
I 1. Bnusnue oKpyxarcrqeft cpe4rr Ha AoqroBepHocrb [olyrraeMbrx acM-AaHHr,r]{.

Bonpocrr pefinnur-rconrpo.rrq J\b2 :



1. Knaccu(purarlr4fl r.r3Mepr{TeJrhHbrx MeroAHK;

2. Mero4 rlocrotHHoft culrr Ir MeroA rrocro.flHHofi errcorrr. OC u ofpaHr4rr611rn{;
3. Mr,rxporlronr4fr narepaJrbHbrx cr,tn;

4. Panpenarorlar cnoco6nocrr MlrKpocKo[a B KoHTaKTHoM pexr,rMe;
5. Peanzsauur [pepbrBr4cro-KoHTaKlHoro pexuMa cKaHvponauux. oc;
6. Mero4 (fa:onoro KoHrpacra;

7. MnororrpoxoAHble MeToAHKLI. Bu6op Il ]ronAepr(aHr.re nocrorHrroro paccro.rrHu{ 3or:riJ-
o6paseq;

8. I'Iccle4onaHl4e paclpeAeneHllt 3neKTpr4qecKoro iloTeHrlr,raJra Ha rroBepxHocrrr <l6pasqa;
9. MeroA roolporlrBJleHr,rf, pacreKaHr4r.

I 0. Enar<ocrHar Mr4KpocKonus.

Bonpocrr pefir:Hnr-rconrpoJrq Ift 3 :

1' 3on4sI ACM, CTM r'r CEoM. 'Iexnraqeorrle xapaKTepr{crrrKr4. MeroAsr r,r3r'oroBreHr4-s;
2. @"wsu'rccrr.re ocHoBbr MeroAa CTM:
3. BAX KoHraKra Me-Me;
4. BAX KoHTaKTa Me-nonynpoBolHr{K;
5. BAX KoHTaKTa Me-cnepxnpoBoAHr{r(;

6" XapanreplrcrrzKa roK- paccrorlrr{e s CTM;
7. Oupe4eneuze pa6orbr BbrxoAa;

8, PeNnr'r crreKTpocKorrrrr4. lloryueune Lr aHuru:j KprzBbrx DF[,(z), MAG (z);
9. Kon (f rar yp arJprkr CB OM ;

10. QugzqecKrre ocHoBbr MeroAa CEOM;
11" Mero4 KoHrponr paccrorHr{r 3oHA- o6paaeq n CBOM.

e) Boupocrr K,caprocroqremnoii pa6 ore crvnen,ra
1 . llperarvryulecrBa r{ HeAocrarK u uu6pa1noHHbrx MeroArrK;
2. floreuutlan Jlennap4a-[Nonca r.r 3aBrzrcr{Mocrb cnJr or. paccrorHr.rrr:
3, PegonancH aA vacro-ra KaHTr4JreBepa;

4, Cr.rru, 4eftcrnyrorqvre Ha3oHA;

5. Mero4u MareMarr.rrrecxofi o6pa6orrz ACIVI uso6paNeuufi;
6. Kpunrre rroABoAa-orBoAa;

7. Cxerua n:auuo4efic-tBprs. ocHoBHrrx gJreMeHToB CTM:
8. Kallr6ponxa cKaHepa rr recrrrpoBaHlre 3oHAa.

Teurr pedeparon:

1. 3nexrpocnJroBa{Mr.rKpocKonru;

2. TyuHennurrfi ror;
3. Illesosnexrpzvecrzfi s0$err. llprrraofi r,r obparHrrii. Marepvaru.
4, Mero4rr r43foroBJreHr{f 3oHAoBbrx AarquKoB;
5. E\aroctHa-s Mr.rKpocKonrrr;

6. l{u(fparcqus cBera u CBOM;
7. .{o6pornrocrb KaHTr,rneBepa;

8. Elropax oucreMa o6parnoft cBfl3rr- €lrxocru're.4arqr4Kr.r s ACM;
9. 3oH4onar HanonzTorpa$un.
10. Moaenl4poBaHl{e I,I MareMarr,rqecKa-f, orreHKa npu C3M oKaHr4poBaHrrr4.



7. YqEEHO.METOATECKOE I4 I{H@OPMAUI4OHHOI',
oBE CfrEqEHr4E Ar4crlr4frJrr4Hbr MoAyJrJ,r)

Bcr rulreparypa HaxoAr4rcs n 6u6rlroreKe BnfV.
O cnonnerq Jrrrrep aryp a :

I ' Merogrr I{coJIeAoBaHI4-t{ MLIKpogneKTpoHHbrx n HaHosJreKTpor{HbrK MareprdanoB H

crpyKryp: cKaHrpylouas 3oHIoBas Mr4KpocKorrurr. qacrr 1/OranzuouosaH.h,, KomuonB.Ii. -
Hosocu6.: Hfry, 2013" - 134 c.: ISBI{ 979-5-7792-2159-1,
ttttp!tzuaniun.ggm/catalog.php?bqglqdorl466Q1

Pexrau Aocryrra:

2" @rlnauonosa H.I'I. Merogrr uccreroBaHr4fl Mr{KpogneKTpoHHbrx rr HarJogneglpoHHbrx
MarepviuloB n crpyKTyp. CraHI,Ipyroqat 3oHAoBaf, MrrKpocKorrrzr. gacrr I [3ner<lpounrrfi
pecypc l: yue6Hoe ncsco6ptel (lulnnaouona H.W., Komqos E.E.- Onex,rpou" reKcroB,bre
AaHHbIe'-- Hosocll6l4pcK: Honocn6upcrufi rocyrapcrBeunufi rexnra.recroafi ).r]krBopcrirer,
2013.-- 134 c.-- Pexcranr Aocryrra: http://www.iprbookshop.ru/45104.- 3EC: (IpRboo,ks>, no
rraponK)

3. Heso'rr'IH B"K. 3onaoBble HaHorexHoJlorr4rr B 3neKTponrrKe [SlexrpclHuu:fi pecypcl/
HesorI'IH 11.K.-- 3leKrpou" reKcroBbre AaHHbre.-- M.: 'IexnocSepa, 2014.-- 174 c.-- peNana

Aocryna: http :/iwww.iprbooksho p.ru/2189 4.-- 3EC <IpRbooks>, ro raporrro
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