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AHHOTAIIUA

Hucnumnmbaa «MeToabl HCCIEeOBaHUS C HCIOJIb30BAHMEM CKaHHUPYIOIIEH 30HJIOBOM
MUKPOCKOIIMM» BXOJIUT B BApUATUBHYIO YacThb OOPa30BATEIbHONW MPOTPaMMbl IMOATOTOBKH
cTyaeHToB 1o HampaieHuio «27.03.01 «CrangapTuzaius 1 METPOJIOTHS » HAIPaBJICHHOCTh
«Mertponorusi, ctanaapTusanus, cepruduranusy. JucuurnnHa peanusyercs kadeapoit Ne

Jucnuninza HateneHa Ha GOpMHUpPOBaHKE Y BHIITYCKHUKA

po(heCcCHOHATTLHBIX KOMITETCHIINN:

[1IK-5 «crmocoOHOCTh MPOW3BOANUTH OIEHKY YPOBHsI Opaka, aHaJu3MpOBaTh €ro MPUYUHBI U
pa3pabarbiBaTh MPEAIOKEHHUS IO €T0 MPEAYIPEKACHUIO U YCTPAHESHUIOY.

CoaepxaHue IJUCUUIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBS3aHHBIX C TEOPETUUYECKUMHU
OCHOBaMH CKaHUPYIOIIEH 30HI0BOM MHUKPOCKOIHUHU: OCOOEHHOCTHIO PAbOThI aTOMHO-CHUIIOBOTO
MHKPOCKOIIA B Pa3JINYHBIX PEKUMaX, €ro MOBEPKH U KATHOPOBKH.

[IpenogaBanye TUCHUIUIMHBI IPEAyCMATPUBACT cleAyronue GopMbl OpraHU3auu y4eOHOro
rpolecca: JIeKIUH, MPaKTUYECKUe 3aHATUS, CAMOCTOATEIbHAs paboTa CTyACHTa, KOHCY/IbTAIIUH.

[IporpamMmmoil TUCUMIUIMHBI TPEAYCMOTPEHBI CIEIYIOUME BUIbI KOHTPOJS: TEKYIIHUMA
KOHTPOJIb YCIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTalus B opMe SK3aMeHa.

OO6m1ast TpyI0€MKOCTh OCBOCHHUSI TUCIMIUIUHBI COCTABIISIET 4 3a4€THBIX eMHULIb, 144 vaca.
SA3bIK 00yUYeHUs M0 AUCIUIUIUHE «PYCCKUI».



1. IlepevyeHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS MO JMCUMILINHE

]_[e.]m npemnoaaBaHvs JUCHUIIIUMHBI

I_IGJIBIO JAUCHUIIIMHBIL ABJIACTCA — IMOJIYYCHHUEC CTYyACHTaAMU H€O6XOI[I/IMHX 3H3HPIIZ, yMCHI/Iﬁ n
HaBBIKOB B 00J1aCTH HaHOTeXHOHOFHﬁ, IpeaoCTaBJICHUEC BO3MOXHOCTHU CTyAC€HTaM pPa3BUTh U
MNpOACMOHCTPHUPOBATL HABBIKU B o0ractu HaHOJHUArHOCTUKH C HCIIOJIB30BaHHECM CKaHHPYIOmeﬁ
SOHHOBOﬁ MHUKPOCKOIIUH.

Ilepeyens MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO AUCHUILIMHE, COOTHECEHHBIX C
IJIAHHPYEMbIMH Pe3yJbTATAMH OCBOEHHUSI 00pa30BaTeIbHO MPOrpaMMbl
B pesymbraTte OCBOEHHMS IUCHMIUIMHBI CTYICHT JIOJDKEH OO0NajgaTh  CIEAYIOIIMMHU
KOMITETCHIMSIMU:
[1IK-5 «crmocoOHOCTh MPOM3BOANUTH OLEHKY YPOBHSI Opaka, aHAIM3UPOBATh €r0 MPUYHHBI U
pa3pabaThIBaTh NPEII0KEHHS [0 €r0 MPEAYIPEKACHUIO U YCTPAHEHUIO»:

3HaTh — BCTPOEHHBIC METOABI KOHTPOJIS PAOOTOCIOCOOHOCTH CKAHUPYIOLIETO 30HJOBOTO
MHKPOCKOTIIa;

YMETb — CAMOCTOSITENIEHO MTPOBOIUTH KATMOPOBKY CKAHUPYIOIIETO 30HI0BOI0 MHUKPOCKOIIA;
BJIAJICTh HAaBBIKAMH — MPOBEACHUS NOBEPKH CKAaHHPYIOIIEr0 30HIOBOTO MHKPOCKOIA THUIA
«Consepy;

UMETh OMNBIT JEATENIFHOCTH - TPOBEICHHs paboT Ha y4eOHOM CKaHUPYIOIIEM 30HJOBOM
MHKPOCKOIIE.

2. MecTo nucuniuiaHbl B cTpykrype OIl
HI/ICHI/IHHI/IHa 6a3preTc;1 Ha 3HAaHUAX, PAHCC HpI/IO6peTeHHBIX CTyACHTaMU IIPpU U3YUCHUHN
CJICAYIOMUX AUCHHUILINH:
— OO0was Teopust U3SMEPEHU;
— VYmpaBlieHHE Ka4e€CTBOM.
3HaHI/I$I, MOJIYYCHHBIC IIpU  HU3YUCHUHU  MaTcpualia I[aHHofI JUCHUIIIIMHBI, HMCHT KakK
CaMOCTOSITEJILHOE 3HAYEHHUE, TAK U UCIIOIB3YIOTCS MIPU U3YYEHUH APYTUX TUCLUILINH:
— OcCHOBBI 00CCIICUECHHS Ka4eCTBa;
- TeOpeTI/ILIeCKI/Ie OCHOBBI HAHOAMArHOCTHUKH.

3. Oobem aucuumiaunbl B 3E/akanem. yac
JanHble 00 00mmEeM 00beMe JUCHUILTHHBL, TPYJAOEMKOCTH OTAENbHBIX BUIOB y4eOHOH paboThl 10

JTUCHUILIMHE (U paclpeieseHle 3TOM TPYA0EMKOCTH 10 ceMecTpaM) MpeAcTaBieHbl B Tabmune 1

Tabnuma 1 — O6beM U TPYIOEMKOCTD TUCIUTITUHBI

Bun y4eOHoil paboTh Bcero TpyaoeMkocTb 1o
cemecTpam
No7
1 2 3
O01mas Tpy10eMKOCTh JHCUMILINHBI, 4]/ 144 4/ 144
3E/(4ac)
AyoumopHbsle 3auamus, BCEToO 4ac., 12 12
B mom uucne
nexuu (JI), (1ac) 6 6
[MpakTrdeckne/ceMUHAPCKUE 3aHITUS 6 6




(IT13), (qac)

naboparopusie padotsl (JIP), (uac)

KypcoBoii mpoekT (padota) (KII, KP),

(dac)

Dx3ameH, (dac) 9 9
Camocmoamenvhasn paboma, BCEro 123 123
Buji poMesKyTOYHOIr0 KOHTPOJIS: DK3. DKk3.

3aueT, qudd. 3a4eT, 3k3ameH (3auer,

Audd. 3au, Ik3.)

4. Coaepxanue JTUCHMILTHHBI

Pacnpe)]e.ne}me TPYAOEMKOCTHU ITUCUHUILVIMHBIIO pa3aejiaM U BUAaAM 3aHATHH

Pa3nenpl u TeMbl AUCHUIUIMHBI M UX TPYIOEMKOCTh MPUBEACHBI B TaOIHIIE 2.
Tabnuia 2. — Paznensl, TeMbl JUCIUIUIMHBI U UX TPYJOEMKOCTh

Paznennl, TeMbl AHCHMIIHHBI Jeicumn | 113 (C3) JIP KIT CPC
e ’ el (uac) (uac) (uac) (uac) (uac)
Cemectp 6
Paznen 1.
TeopeTnyeckre OCHOBBI CKaHUPYIOIICH 1 30
30HJI0BOIl MUKPOCKOIIHH
Pasnen 2.
[ToaroToBKa aTOMHO-CHJIOBOTO MUKPOCKOTIA K 1 2 30
pabote
Pasnen 3.
Oco0eHHOCTH padOThl AaTOMHO-CHUIIOBOTO 2 2 30
MUKPOCKOTIA B PA3ITUYHBIX PEXKUMAX
Paznen 4.
IToBepka ¥ KaMUOPOBKA ATOMHO-CHIIOBOTO 2 2 33
MUKPOCKOIIA
Hroro B cemectpe: 6 6 123
Hroro: 6 6 0 0 123

Conep:xanue pa3iesioB M TeM JEeKIIMOHHBIX 3aHATHIA

Copep:xanue pa3felioB ¥ TeM JICKIIMOHHBIX 3aHATUN MPUBEICHO B Tabmuuiie 3.

Tabmuma 3 - Conepxanue

pa3aciioB U TEM JICKIITMOHHBIX 3aHATHI

Homep pasnena

Ha3Banue u COAEPIKaHUE PA3A€JI0B U TEM JEKIIUOHHBIX 3aHATHH

Pazgen 1.
TeopeTnyeckre 0OCHOBBI
CKaHUPYIOLIEH 30H10BOM
MHKPOCKOIINHN

[Ipunun paboTel TyHHENBHOTO MUKpockona. [IpuHumn paboTsl aTOMHO-
CHJIOBOTO MUKPOCKOTIA. PexrMbI paboThl aTOMHO-CHIIOBOTO MUKPOCKOIIA.
OTeuecTBEHHBIE MOJIENT CKAHUPYIOMINX 30HAOBBIX MUKPOCKOIIOB

Paznen 2.

IToaroroBka aToMHO-
CHJIOBOTO MHUKPOCKOIIA K
pabote

Konctpykiust atoMHO-cuiioBoro Mukpockorna (Ha npumepe ACM «Counsep
[TPO-M»). YcranoBka 30H10BOTO aTuuka. Hactpoiika onTriyeckoil cucTeMsbl
perucTpanyy u3ru0oB KaHTUIIEBEpa. Y CTAHOBKA M HACTPOITKa CKaHUPYOIIEH
HU3MEPUTETbHOU FOJIOBKH.

Pazgen 3.

Ocob6ernocTr paboTHI
aTOMHO-CHJIOBOTO
MHUKPOCKOIIA B Pa3ITHYHBIX

MeTo/1bl TOJIYKOHTAaKTHOM CHUIIOBOM MUKPOCKOITMU. METO/1bl KOHTAKTHOM
CHJIOBOI MUKPOCKOIIUHM. MarHuTHasi CUJI0Bast MUKPOCKOIIHSL.
KomOunnpoBanHsie MeTOAbI. METOIBI aTOMHO-CHIIOBOH CIIEKTPOCKOITHH.
O6paboTka n3MepHUTENbHON HH(OPMAIMK BCTPOSHHOM ccTeMON 00pabOTKH.




pexxuMax

Pasznen 4.

IToBepka n kKaTnOpPOBKa
ATOMHO-CHUJIOBOTO

MUKPOCKOIIa MHUKPOCKOTIa

KanmubpoBka aTOMHO-CHIIOBOTO MUKPOCKOIIA C UCIIOIB30BaHUEM CTaHIaPTHBIX
penbedHBIX MEp HAHOMETPOBOTO JUAITa30HA — MEp MEPUO/Ia U BBICOTHI
nunennbix TGZ1, TGZ2, TGZ3. Meroanka NOBEpKH aTOMHO-CUIIOBOTO

[pakTnyeckue (ceMUHAPCKHE) 3aHATHS
TeMbl mpakTUYECKUX 3aHATUN U UX TPYIOEMKOCTb IIPUBEIEHBI B Tabau1e 4.
Tabnuna 4 — [IpakTuueckue 3aHITUS U UX TPYJOEMKOCTh

Ne i/

TeMbl NPAKTHYECKUX 3aAHATHI

DopMbI IPAKTUYECKUX
3aHATHI

Tpy10eMKoOCTb,
(uac)

Ne paznena
JUCUMIT-
JIMHBI

Cemectp 7

YcraHoBKa 30HIOBOTO JaTYMKa
Hactpoiika onTruyeckoi CUCTEMBI
perucTpanuy u3rudoB
KaHTHJIeBepa

HpaKTI/I‘ICCKOC 3aHATHUC

N3mepenne noBepxXHOCTU
ATAIOHHOTO 00pa3ia MeToJaMHt
MOJYKOHTaKTHON aTOMHO-
CUJIOBOM MUKPOCKOIIUU

HpaKTI/I‘ICCKOC 3aHATHUC

N3mepenne NoBepxXHOCTH
ATAJIOHHOT'O 00pa3iia METOJaMU
KOHTaKTHOM aTOMHO-CHJIOBOM
MUKPOCKOITUHU

IIpaktuueckoe 3anstue

N3mepenne NoBepxXHOCTH U
pacnpezieieHus] MAarHATHBIX
noMmeHos ZIP-mucka metonamu
MarHUTO-CUJIIOBON MUKPOCKOITUHI

HpaKTquCKOC 3aHATHUC

H3y4enne MeTo0B
peoOpa3oBaHus (JIMHEAPUIAIIIH)
3JIEMEHTA TIOBEPXHOCTH
uccieIyeMoro oopasma ¢
moMotIpio Moayst 06paboTku
1300 paKeHHIA

H3ydenne MeTo0B
MPOCTPAHCTBEHHOU CBEPTKU
pacnpeiesieHus BBICOT
MOBEPXHOCTH HCCIIETyEMOTO
o0pasua ¢ noMousio Mogys
00paboTKH N300paskeHUH

CeMHHapCKO@ 3aHATHC

KanmubpoBka aToMHO-CHIIOBOTO
mukpockorna «Consep [TPO-M» ¢
WCIIOJIb30BaHUEM MEPHI TIEPUOJIA H
BBICOTHI JINHEWHBIX TGZ3

HpaKTI/I‘lCCKOC 3aHATHC

Bcero:

JlabopaTopHbIe 3aHATHS

Tembl 1ab0opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTb IPUBEACHBI B TAOIHIIE 5.

Tabnuia 5 — JlaGopaTopHbIe 3aHATHS U UX TPYAOEMKOCTh

Ne
n/n

HaumeHnoBanmue j1adopaTopHBIX pagoT

TpynoeMKOCTb,
(uac)

Ne paznena
AMCHMILTHH
bl




Y4eOHBIM TUTAaHOM HE IPEAYCMOTPEHO

KypcoBoe npoekTnpoBanmne (padora)

VY4eOHBIM IIJIaHOM HE NPEAYCMOTPEHO

CamocrosiTesbHast padoTa CTy/IeHTOB
Bunasl camocTosiTensHON pabOThI M €€ TPYJ0EMKOCTh ITPUBEICHBI B TAOIHIIE 6.

Tabnuia 6 Buasl caMoCTOSTENBHOM pabOTHI M €€ TPYI0EMKOCTh

Buja camocrosiTesibHOIE padoThl Bcero, uac CeM:::p 6,
1 2 3
CamocrosiTeibHasi paboTa, BCEro 123 123
Nzydenune TeopeTndeckoro MaTepraa
70 70
mucruiaHb (TO)
[loxrororka kx Texymiemy koaTpoto (TK) 53 53

5. IlepeyeHb y4eOHO-MeTOAMYECKOT0 o0ecriedeHHs VISl CAMOCTOSITeILHOM
padoThI 00y4aIONIUXCH MO TUCHUILINHE (MOAYJII0);

Y4eOHO-MeTOINYEeCKHe MaTepHalIbl UII CAMOCTOATEIBHON pabOThl CTY/IGHTOB YKa3aHbI B ILII.
8-10.

6. IlepeyeHb OCHOBHOII U IOMOJTHUTEIbHOM JUTEPATYPHI

OcHoBHasi IUTEpaTypa

[lepeueHb OCHOBHOM JTUTEpATyphI IPUBEIEH B TAOIHIIE 7.
Tabnuma 7 — [lepeueHb OCHOBHOMW JTUTEPATYPhI

KoanuecTBO IK3EMILJIAPOB B

Mudp bub6smorpagpuyeckas ceouika / URL aapec (Kpofalgﬁtf?;:z:;lf)iﬂmx
IK3eMILIAPOB)
I'pa6aps A.I'., Mumypa T.II.
Hanomarepuansl. MonekyinsipHble TexHoiaoruu [Teker] :
620 yuebHoe nocodue / A. I'. I'pabaps, T. I1. Mumypa ; C.- 57
ri7”s [TetepO. roc. yH-T a3pokocM. npudopoctpoenus. - CII0. :

Uzn-so I'YAII, 2015. - 117 c. : puc. - bubnuorp.: c. 112 -

115 (43 nas3s.). - ISBN 978-5-8088-0987-1 : b. u.

JlonoIHUTeIbHAS JTUTEpaTypa
[lepeuyeHb JONOTHUTENBHOM JTUTEPATYPHI IPUBECH B Tabnuie 8.
Tabmuna 8 — [lepedeHs TOTOTHATENEHOM JTUTEPATYPHI

KoauuecTBo IK3EMIIJIAPOB B

Mudgp Bbudauorpapuueckas cepliixka/ URL aapec (Kpofazﬁail:z:gf)iﬂmx
JK3EMILISIPOB)
Oxpenuios, B. B.
005.6 CroBapb TEPMHUHOB U OIIPEACTICHUN B 00JaCTH SKOHOMHKH
0_5'1 kauectBa [Tekcr] / B. B. Oxpemnmiios. - CII6. : Hayka, 2011. 1

- 230 c. - And. ykas.: c. 190 - 221. - Bubnuorp.: c. 222 —
230 (150 na3s.). - ISBN 978-5-02-038172-8 : 6/11




Oxpenuios, B. B.
CoBpeMeHHBIE TPOOIEMBI CTAaHIAPTU3AINN U METPOJIOTHH B

006 HanotexHozorusx [Teker] / B. B. Oxpenwunos. - CIIO0. :

0-51 Wzn-Bo [lomurexH. yu-Ta, 2013. - 401 c. : puc., Tabm. - 1
Bbubmmorp.: ¢. 289 - 296 (122 nass.). - ISBN 978-5-7422-
4096-9 : 6/11

Ha c. 297 - 401 : [IpusoxeHus K riiaBam.

7. IlepeyeHb pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHUKAIIMOHHO CeTH
MHTEPHET, Heo0X0AUMBIX JJIs1 OCBOCHHUS AUCHUIIINHDI
[Tepeuens pecypcoB uHpopmarmonHo-TeaekoMmyHukamonHo cetu MHTEPHET, HeoO6xoaumbIx
JUTsl OCBOCHHUSI TUCLUIUIMHBI TIPUBE/IeH B Tadmie 9.

Tabmuma 9 — Ilepeuens pecypcoB mHpopmanuoHHO-TeekoMMmyHHKarmonHoi cetn MHTEPHET,
HEOOXOIUMBIX JJIsi OCBOCHUS AUCHUTIIIMHBI

URL aapec HaumenoBanue
http://www.ntmdt.ru/SPM-Technigues/ Canit NT-MDT

P.3.baxtuzun. Cxanupyromas TyHHelIbHas MUKPOCKOIUS -
http://www.nanoworld.org/russian/NanoL.ibrary/ |HoBbIii MeTO H3yYeHHUS IOBEPXHOCTH TBEPIBIX TEI.

bakhtizin.pdf CopocoBckuii o6pa3oBartenbHblii xypHai, 2000, .6, Nel 1
C.1-7.

www.nanoscantech.ru Caiit OOO Hano Ckan TexHomorus

http://www.ntmdt.ru/SPM-Technigues/ Cauit NT-MDT

8. IlepeueHb HHGOPMALMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEMBbIX MPH
OCyHIE€CTBJICHNHA 06pa3OBaTean0ro nmponoecca 1mo IMCIHMIIJINHE
Ilepeyens nporpaMmMHOro odecnevyeHust
[lepeuenp UCHOIB3yEMOI0 MPOrPaMMHOT0 OOecrieueHus IpeicTaBieH B Tadbauue 10.
Ta6nuua 10 — [Tepeuenb nporpaMMHOro obecredyeHus
Ne ni/m HaunmeHoBaHue
He npenycmotpeno

Ilepeyenb HHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM

[lepeuenp uCHOIB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM Ipe/icTaBieH B Tabnuie 11.
Tabnuna 11 — Ilepeuenb HHPOPMALIIOHHO-CITPABOYHBIX CUCTEM

Ne ni/m HaunmeHoBaHue
www.Knigafund.ru DnexTpoHHO-O0nbmoTeuHas cucrema « Kaura®onm»
www.lprbookshop.ru  |3nextponHo-6ubmoTeynas cucrema |IPRbooks
http://aspirantura.spb.ru|TTopTas 1151 acupaHTOB
http://pedagogy.ru CaiT 11 CTyIeHTOB

9. MarepuajibHO-TeXHUYeCKasi 0a3a, He00OXoUMAs JAJIsl OCYIIeCTBIEHUS

00pa3oBaTeJILHOI0 MpoLecca Mo AUCHUILIHHE
CocraB MaTCpHaHBHO-TCXHHQCCKOﬁ 0asbl MMpEACTaBJICH B Ta6J'II/II_IC 12.

Tabnuma 12 — CoctaB MaTepranbHO-TEXHHUECKOH 0a3bl

Homep aynuropun
Nen/m  |HaumeHoBaHHE COCTABHOM YACTH MAaTEePHAIbHO-TEXHUYECKO 0a3bl (npm
HEO0XO0UMOCTH)
. OBY «Tect - C.-
1 MynsTuMeaniiHas JeKIIUOHHAS Ay TUTOPHUS
[TerepOypr
2 Crenmanu3upoBaHHas J1adOpaTOpusi aTOMHO-CUIIOBOM MUKPOCKOITHH



http://www.ntmdt.ru/SPM-Techniques/
http://www.nanoworld.org/russian/NanoLibrary/bakhtizin.pdf
http://www.nanoworld.org/russian/NanoLibrary/bakhtizin.pdf
http://www.nanoscantech.ru/
http://www.ntmdt.ru/SPM-Techniques/
http://www.knigafund.ru/
http://www.iprbookshop.ru/
http://aspirantura.spb.ru/
http://pedagogy.ru/

®BY «Tect — C.-IlerepOypr» \ |

10. (I)OHI[ OLECHOYHBLIX CPEACTB AJIA NMPOBCACHUA HpOMe)I(yTOqHOﬁ arrecranmmn

o0yyaromuxcsi Mo JUCUUIIHHE

CocraB (hoHa OIICHOYHBIX CPEACTB MpUBEACH B TaduIe 13
Tabmuna 13 - CoctaB poHma OLEHOYHBIX CPEACTB AJIsl MPOMEXYTOYHON aTTeCTalluu

Bua npoMeskyTo4HOl aTTecTAMA IIpumepHbIii NepeYeHb OLEHOYHBIX CPEACTB

DK3aMeH

Crrcox BOMIPOCOB K 9K3aMEHY;
DK3aMeHalOHHbIE OUIICTHI;
3amaun;

TecTsl.

[lepeueHb KOMITETEHIIUH, OTHOCSIIMXCS K TUCIUILIAHE, U 3Talbl KX (OPMUPOBAHUS B
MpolLiecce OCBOCHHS 00pa30BaTeIbHONU MPOrpaMMBbI IPUBEACHBI B TabuIe 14.
Tabnuma 14 — [lepeueHs KOMIIETEHIINI C YKa3aHUEM 3TanoB UX (OPMUPOBAHHUS B MIPOLIECCE
OCBOEHUSI 00pa30BaTENBHON MPOTrPAMMBbI

Homep cemecTpa

JTtansl (opMUPOBAHUA KOMIIETEHIIUH 110
JUCIHUILUIMHAM/MIPAKTHKAM B mpoiiecce ocBoenusi OIl

I1K-5 «cnocoGHOCTh MPOU3BOAMUTE OLEHKY YPOBHS Opaka, aHaIM3UpOBaTh €ro MPUYMHBI U pa3padaThIBaTh

NPCAJIOKCHH 110 €ro NpeaAynpeKACHUIO U YCTPAHCHUTIO»

YnpaBieHue KauecTBOM

Mertoapl UCCIIEAOBAHUS C UCIIONIb30BAHUEM CKaHUPYIOIIEH 30HI0BOM
MUKPOCKOITUHI

[MpounsBoacTBeHHAs (HayYHO-HCCIEAOBATENbCKAs pad0Ta) MpaKTHKa

OCHOBBI IPOEKTUPOBAHUS TPOAYKIIUH

OCHOBBI 00CCITCYEHHS KAUeCTBA

OCHOBBI IPOEKTUPOBAHUS TPOAYKIIUH

O VN[N OO O

OCHOBBI 00ECITEYEHHS KAUeCTBA

B kauecTBe KpUTEpHEB OLIEHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHHUS) Yy OOy4aroIIUXCs
KOMITETEHIIMI MpUMEHseTCs LIKajda MOIYJIbHO—PEHTHUHIOBONW CHCTEMbI yHHMBepcuTeTa. B Tabmuie
15 mnpencraBnena 100—GamnpHas u 4-0ayutbHasi IMIKANBI UL OHEHKH C(HOPMHPOBAHHOCTH

KOMIICTEHITUM.
Tabnuna 15 —Kpurtepun onieHku ypoBHs c(hOPpMHUPOBAHHOCTH KOMITETEHIIUH
OneHKa KoMIeTeHIHN
100- .
P 4-gannbHas XapakrepucTika ¢(poOpMHUPOBAHHBIX KOMIIETEHIIMIA
. IKaJ1a

- o0yyaronuiics rayooKo U BCECTOPOHHE YCBOMII MPOTPAMMHBIN MaTepHal;
- YBEPCHHO, JIOTUYHO, TIOCIIEIOBATEIBHO U TPAMOTHO €T0 U3JIaraeT;
- OomMpaschb HA 3HAHWS OCHOBHOM W JOMOJHHUTENBHOW JIUTEPATypbl, TECHO

65 <K<10p | (OTIMUHO» |IPHBASEIBACT YCBOCHHBIE HAyuHbIC MOJNOKEHUS C MPAKTHYECKOW JIESITENBHOCTRIO

«3aYTEHO» |HATPABIICHUS,

- yMeJI0 0OOCHOBBIBACT U APTYMEHTHUPYET BIIBUTAEMbBIC UM UJICH;
- JieNiaeT BBIBOALI M 000OIIEHHS;
- CBOOOTHO BITAJIEET CHCTEMOM CITEIHATH3NPOBAHHEIX TIOHSITHIA.
- 00ydJaroluiics TBEPAO YCBOWJ MPOTPAMMHBIA MaTepuall, rpaMOTHO H TI0
CYIIECTBY H3JIaraeT ero, ONUpasiCh Ha 3HAHUSI OCHOBHOM JIUTEPATYPHI;
- HE JIOMYCKAEeT CYNICCTBEHHBIX HETOUHOCTEH;

70 <K< 84 (XOPOTOY 1 _ YBSA3BIBAET YCBOCHHBIE 3HAHMSI C TPAKTUYECKOMN JEATENBHOCTBIO HAPABIICHUS;

(GAUTCHOY 1 apryMEHTHUPYET HAyUHBIE TOJIOKCHHS;

- JIeJiaeT BBIBOALI M 000OIIEHHS;
- BJIQJICCT CUCTEMOM CTICIMANTN3UPOBAHHBIX MTOHITHI.
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- oOyuaronuiics yCBOWIJI TOJILKO OCHOBHOW MPOTPaMMHEIN MaTepua, Mo
CYIIECTBY M3JIaraeT ero, Onupasch Ha 3HAHWUS TOJFKO OCHOBHOM JTIUTEPATYPHI;

«YZIOBJIIETBO- |- JIOMyCKAET HECYIIECTBCHHbIC ONIMOKU U HETOUYHOCTH;
55<K<69 | pHUTEIBHO» |- UCTIBITHIBAET 3aTPYIHEHUS B TPAKTHUECKOM ITPIMEHEHUH 3HAHUN HAIPaBJICHHUS;
«3a4TEHO» |- c1ab0 apryMEHTUPYET HAYYHBIC MOJIOKEHUS;
- 3aTpyaHAETCS B (DOPMYIMPOBAHWH BBIBOJOB U 0000IIIEHUI;
- YaCTHYHO BJIAJICET CUCTEMOH CIICIIUATU3UPOBAHHBIX TIOHSATHIMA.
- oOyJaromuiicst He YCBOWII 3HAYUTEIHHON YaCTH MPOrPaMMHOT0 MaTeprana;
— JIOITYCKAET CYIIECTBEHHBIE OMTMOKHM M HETOYHOCTH IIPY PACCMOTPEHUH MPOOIIeM
Y B KOHKPETHOM HaIIpaBIICHUH;
K<54 PUTEIBHO» N

- HCIIBITHIBAET TPYAHOCTH B MMPAKTUIECKOM MPUMEHEHUN 3HAHU;

«He 3a9YTEHO»

- HE MOXKET apryMEHTHPOBATh Hay4HBIC TOJIOKEHHUS;
- He POPMYIHPYET BHIBOJIOB U 000OIICHHH.

TurmoBsie KOHTPOJIBHBIC 33IaHUS MIIK HHBIC MATePHAIIbL:
1. Bonpock! (3agaun) uist ax3amena (tadmmima 16)

Tabmua 16 — Borpock! (3a1a4m) 1t SK3aMeHa

Ne i/

IlepeyeHb BONPoOCOB (3a1a4) 1JIs1 IK3aMeHa

1 |Onummre npuHIMN AEHCTBUS TYHHEIBHOTO MUKPOCKOIA

OnummmuTe NPUHIUI ASHCTBHUS aTOMHO-CHUIIOBOTO MUKPOCKOIIA

Hasosute ocHoBHBIE KOMIOHEHTEI C3M U UX Ha3HAUECHUE

Hazosute BUJbI CCHCOPOB U IIPUHIMIIBI UX I[CﬁCTBI/IH

OOBsICHUTE TIOHATHE MTEE30UEKTPHUYECKOTO P (PeKTa U NPUHLIUAT JICHCTBUS
IHE302JIEKTPUIECKOT0 aBHrartelisi. OnuImunTe pa3indHble KOHCTPYKIIHH CKaHEPOB

Omnumwmre 0611yI0 KOHCTpyKIuto mpudopa Consep [TPO-M

~N (O O [BWIDN

OOBACHUTE KOHCTPYKIUIO 30HI0BOTO JIaTYMKa CHIIOBOTO B3aUMOIeiicTBus ipudopa Comsep
[TPO-M u npuHUHMI ero AeHCTBUS

8 Onuimre MEXaHU3M MOABO/A 30Ha K 00pasiy B npudope Consep [TPO-M. loscuute
napameTpbl, ONpeIeIIONINe CHITY B3aUMOJICHCTBUS 30HAa ¢ 00pa3LoM

OOBsiICHUTE IPUHIUIT CKAHUPOBAHHS M PabOThI CHCTEMBI 00paTHOI CBsI3H. Pacckaxure o
KPHUTEPHSIX BEIOOPA ITApaMeTPOB CKAaHUPOBAHUS

10 |OnumuTe anropuT™M MOJYKOHTAKTHOTO pexkrMa padotel npubopa Consep [1PO-M

OnuinTe anropuT™M KOHTAKTHOTO peskuma padboTel npudopa Consep [TPO-M

Onuimre aaropuT™ pexxuma paboThl MarHUTHAS CUIIOBast MUKpOCKomus pubopa Consep

1 I[MPO-M

12 Onuiure anroput™ peskuma pabdotsr JlatepansHo-CunoBass Mukpockomnus mpudopa Consep
I[TPO-M

13 Omnummre anroput™ pexxuma padotsl Otobpaskenne Conporusienus Pactekanus npudopa

Congsep [TPO-M

14 |Onummure anroput™m pexuma padbotsl Metoa Moayssitn Cunst npu6opa Consep [1PO-M

15

Onumure axroput™ peskuma padorsl CuitoBas Mukpockomnus [Ibe300TkiHKa ipudopa
Comngsep [TPO-M

16 |Onumure anroput™M pexuma padotsl Meroa Otobpaxenus Pa3er mpubdopa Cosnsep [TPO-M

17 |Onummre anroput™ pexkuma padotel Cusopas criekTpockomnus mpudopa Consep [TPO-M

18

OnuinmTe anropuT™ pexkrmMa padoThl DnekTpoctarndeckas CuitoBas Mukpockomnus npudopa
Comngsep [TPO-M

19 |Onummute anroput™ pexxuma padotsl Mero 3onaa Kenbuna npudopa Consep [1PO-M

Onwuimute anroput™ pexuma padbotel Ckanupytomias EMxocTHas Mukpockomnus npudopa
20
Comngsep [TPO-M

2. Boripocs! (3a1aun) Juis 3avera / quddepeHnnpoBanHoro 3adera (Tadauma 17)

Tabnuma 17 — Bonpocs! (3amaun) my1st 3adeta / nudd. 3auera

Ne i/l

Ilepedens BonmpocoB (3axa4) 1715 3a4era / nuddepeHIHPOBAHHOTO 3a4€eTa

Y4eOHBIM TUTaHOM HE TPEIYCMOTPEHO
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3. TeMbl U 3aJaHKe IS BBITOJIHEHHS KypCOBOW pabOThI / BBIIOJIHEHHS KYPCOBOIO IPOEKTA
(Tabnuma 18)

Tabmuua 18 — [lpumMepHbIii nepedeHb TeM JUIsl BBIMOJHEHHS KypPCOBOM paOOThl / BBITOJHCHHS
KyPCOBOTO MPOCKTA

IIpumepHblii nepeyeHb TeM /151 BHINOJIHEHUsI KYpcoBoii padoThI /
BbINOJIHEHHS KYPCOBOTI'0 IPOEKTA

Ne i/l

Y4eOHBIM [IAHOM HE TPETyCMOTPEHO

4. Bonpocsl AJi MPOBEIEHUS IPOMEKYTOUHOM aTTECTallUU MTPU TeCTUpOBaHUU (Tadiuua 19)

Tabmuua 19 — [IpumepHbIil mepeueHb BOIIPOCOB IJIsl TECTOB

Ne n/m IIpumMepHBIii NepeyeHb BONPOCOB IS TECTOB
Y4eOHbIM IUIAHOM HE NPELyCMOTPEHO

5. KoHTposbHbIe U MpakTUYeCKUe 3a1auu / 3a1anus 1o qucuuiuinie (tadauna 20)
Tabauua 20 — [IpuMepHbIii IepeueHb KOHTPOJIBHBIX M HPAKTUYECKHX 3a/1a4 / 3a1aHui

Ne ni/m IpumepHbIii epevyeHb KOHTPOJbHBIX H MPAKTHYECKHUX 3a/1a4 / 3a1aHu il
Y4eOHBIM TUIAHOM HE PEILyCMOTPEHO

MeToauuecke MaTepuaibl, ONpPENESIONIMEe IMPOLUEAYPbl OLEHUBAHUS 3HAHUM, YMEHHUH,
HABBIKOB U / WM OTBITA JIEATEIHLHOCTH, XapaKTEePU3YIOMUX 3Tanbl (HOPMUPOBAHHS KOMIIETCHIIUH,
conepsxkarcs B [TonoxxeHnsax «O TekylieM KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTeCTalluu
crynentoB ['YAII, oOydarommxcsi 1Mo mporpammbl BbICIIEro oOpaszoBanus» U «O MOAYIBHO-
PEUTHHIOBOM cHCTEME OLIEHKH KauecTBa yueOHOM paboThl cTyieHTOB B 'Y All».

11. MeToanuyeckue yKa3aHusi 1J51 00yYAKOIIUXCS 110 OCBOCHUIO TUCIIUIIINHBI

Llenpr0 TUCHMITIIMHBI SBJISIETCS — MOJIy4YE€HUE CTYyAeHTaMH HEOOXOUMbIX 3HAHUHN, YMEHHUH U
HAaBBIKOB B 00JIACTU CKaHUPYIOLIEH 30H/10BOM MUKPOCKOIIHMH:
OBJIQJICHHE HABBIKAMM IIPOBEICHUS MCCIECIOBAHUSA ITOBEPXHOCTU METOJAaMU KOHTAaKTHOW U
MOJYKOHTAKTHON aTOMHO-CHUJIOBOM MUKPOCKOIMHM; MPOBEACHUS pabOT Ha yueOHOM CKaHHUPYIOILIEM
30HI0BOM MHKPOCKOIIE; H3y4€HHE BCTPOEHHBIX METOAOB KOHTPOJ pabOTOCIOCOOHOCTH
CKaHHPYIOILIETO 30HA0BOT0 MUKPOCKOMA, PA0OTHI C HUM.

MeTtoauyeckue YyKa3aHusi st 00y4yalIIUXCSl 1O OCBOEHMI) JIEKIIMOHHOTIO
MaTepuaJa (eciu npedycmompeHno yueOHblM niaanomM no OAGHHOU OUCYUNJIUHE)

OcHOBHOE Ha3HA4Y€HHWE JIEKIIMOHHOTO MaTepuaja — JIOTHYECKH CTPOHWHOE, CHCTEMHOE,
rIyOOKOe U SICHOE U3NoKeHUe yueOHOro Marepuana. HasHaueHue cCOBpeMEHHOM JIEKIIMHU B paMKax
JTUCIUTIIMHBEL HE B TOM, YTOOBI TMOJYyYWTHh BCIO HMHPOPMAIHMIO IO TeME, a B OCBOEHUU
(dyHIIaMEHTAIBHBIX TPOOJIEM TUCIUILIMHBI, METOAO0B HAYYHOT'O MO3HAHUS, HOBEUIIINX JTOCTHKEHUN
Hay9HOW MbIcTH. B yueOHOM mpoliecce  JIGKIUS  BBIIONHSIET  METOJOJOTHYECKYIO,
OpPraHM3aIMOHHYI0 ¥ HHPOpPMAIMOHHYIO (GYHKIUHU. JIeKius pacKpblBaeT MOHATUWHBIA ammapar
KOHKPETHOW 0O0JacTh 3HaHUsA, €€ MpoOJeMbl, JaeT IEeIbHOE MPEACTaBICHHUE O IUCIMIUINHE,
MOKA3bIBAET B3AUMOCBS3b C IPYTUMU AUCIUILIMHAMMU.

IInannpyeMsl pe3yabTaThl IPU OCBOCHUH 00YYaIOIIUMCS JEKIIMOHHOI0 MaTepHaia.

— TIOJIydYCHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
ONPEACIISIETCS LIEJIEBOM YCTAHOBKOM K K10 KOHKPETHOMN TEME;

— TIOJIyYCHHE OIbITa TBOPUYECKON PabOTHI COBMECTHO C MPEIoaBaTeeM;

— pa3BUTHE MPOPECCHOHATBHO—IETIOBBIX KA4eCTB, TIOOBU K MPEAMETY U CAMOCTOSITEILHOTO
TBOPYECKOTO MBIIIJICHUS.
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— TOsBIIEHUE HEOOXOIUMOTO HHTEpeCca, HEOOXOJUMOTO IS CAMOCTOSITENIbHON paboThI,

— TOJy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE Pa3BHTHUS HAYKH M TEXHHKH W O IMPOTHO3E HUX
pa3BUTHA Ha OIMHKANUIINE TOJIBI;

— Hay4yuTcs MeToJuyecku oOpabaThiBaTh Marepuall (BBIACIATH IVIABHBIE MBICIH U TMOJIOKEHUS,
MIPUXOAUTH K KOHKPETHBIM BBIBOJIaM, IOBTOPATH UX B Pa3IMUHBIX (HOPMYIHUPOBKaX);

— TOJY4YeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOUMBIX TEPMUHOB U TIOHSATHH.

JIeKIMOHHBI ~ MaTepwall MOXET  CONPOBOXAATHCS  JAEMOHCTpaluMed  claiiioB |
UCIIOJIb30BAHMEM  pa3laTOYHOrO MaTepuaja TMpu IPOBEACHUU KOPOTKUX JHUCKycCUH 00
OCOOCHHOCTSIX TPUMEHEHHUS OTACTBHBIX TEMATHK IO TUCIUTUIHHE.

Meroaudeckoe mocodue mo ocBoeHuto marepuaina ['padaps A.I'., Mumypa T.I1.

Hanomarepuansl. Monekyisipusie Texnonoruu [ Tekcr] @ yueOHoe mocodue / A. I'. I'pabaps, T. I1.
Mumypa ; C.-Iletep6. roc. yH-T a3pokocM. mpudopoctpoenus. - CII6. : U3zn-so I'YAIIL, 2015. - 117
C. : puc. - bubmumorp.: ¢. 112 - 115 (43 nass.). - ISBN 978-5-8088-0987-1 : b. 1.

Mertoauyeckue ykKa3aHusi JJsi O0Oy4alOIIUXCA IO NPOXOKICHHUI0 MNPAKTHYECKUX
3aHATHH

[IpakTuueckoe 3aHsTHE SIBISIETCA OAHOW M3 OCHOBHBIX (POpM OpraHuszalvu y4eOHOTO
IpoLecca, 3aKJI0Yaroascss B BBIIOIHEHUM OOy4YarOUIMMUCS O] PYKOBOACTBOM IIpernojaBaTesis
KOMIUIEKCAa Y4YeOHBIX 3aJaHuil C LEJNbl0 YCBOCHUS HAayYHO-TEOPETUYECKUX OCHOB Y4eOHOM
JUCLUIUIMHBL, TPUOOPETEHHsI YMEHUIN 1 HAaBBIKOB, OIBITA TBOPUECKON JAEATEIbHOCTH.

Ilesnbl0 MPAaKTUYECKOTO 3aHATUS Il 0OydaroIlerocs sBJISETCS MPHUBHUTUE OOydarouiemcs
YMEHHH 1 HAaBBIKOB IPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMOW JUCLIUILINHE.

[Tnanupyemsble pe3yabTaThl IPU OCBOCHUHU 00Yy4YaroleMcs IPAaKTUYECKUX 3aHITHH]:

— 3aKpeluieHue, yriiyOJieHue, paclIMpeHue U JeTalu3alus 3HAHUN NpU PElIEHUU KOHKPETHBIX
3a/1a4;

— pa3BUTHE II03HABATEIbHBIX CIIOCOOHOCTEN, CaMOCTOSITEIbHOCTH MBIIUIEHUS, TBOPYECKON
aKTUBHOCTH,

— OBJIaJICHHE HOBBIMU METO/IaMU U METOAUKAMHU U3yYeHHs KOHKPETHON y4eOHOW AUCIUIUINHBL;

— BBIpabOTKA CHOCOOHOCTH JIOTUYECKOTO OCMBICIIEHUS TIOJyYEHHBIX 3HAHUH /17151 BBITIOJTHEHUS
3aJJaHNH;

— obecrneueHye paloOHAIBLHOIO COYETaHHsI KOJIEKTUBHON M HHAMBUIYAIbHOH (popM o0yuyeHus.

OyHKIUY TPAKTUYECKUX 3aHATHIM:

— TIIO3HaBaTeJbHas;
— Ppa3BUBaroLIas;
— BOCIIUTATEJIbHAS.

[To xapakTepy BBIOJIHAEMBIX 00yYaAIOUIMMCS 3aJJaHUI 1O MPAKTUYECKUM 3aHATUSIM
MTOAPA3AEIIAOTCS Ha!

— O3HAKOMMTEJbHBIE, IPOBOJAUMBIE C LIEIBIO 3aKPEIVIEHUS] U KOHKPETH3ALUU U3yUYEHHOTO
TEOPETUUECKOI0 MaTepUaa;

— aHWINTUYECKHE, CTaBsIMEe CBOEH IeNbl0 TMOJIyueHHe HOBOW MH(OpMAlMM Ha OCHOBE
(bopManTu30BaHHBIX METO/IOB;

— TBOpYECKHE, CBSI3aHHbIE C TIOJyYEeHHEM HOBOW MHQOpPMAIMM TyTEM CaMOCTOSTENbHO
BBIOpPAHHBIX MOAXO0B K PELICHUIO 3a/1ay.

@opMBl OpraHu3allMM  MPAKTHUUECKUX 3aHITUA ONPEAENsIoTCs B COOTBETCTBUU  CO

CHeU(PUIECKUMH OCOOCHHOCTSIMU Y4eOHOH IUCHUIUIMHBI W 1ensMu oOydeHus. OHM MOryT
MIPOBOAUTHCS:
— B MHTEPAKTUBHOM Qopme (pelieHne CUTYAIlMOHHBIX 33734, 3aHATHS [0 MOJAEIHPOBAHUIO
pEaJIbHBIX YCJIOBMM, JE€JIOBBIE WIPHI, UIPOBOE IPOCKTUPOBAHWE, HMUTALMOHHBIC 3aHATHA,
BBIC3/IHbIC 3aHATHS B OpraHu3anuu (Mpeanpuarus), AeioBas ydyeOHas wurpa, pojeBas urpa,
TICUXOJIOTHYECKUH TPEHUHT, KeHC, MO3TOBOM IITYPM, TPYITIOBBIC TUCKYCCHH);
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— B HE MHTEPAaKTUBHOU (popMme (BBIMOJTHEHHE YNPaKHEHUH, pelleHHe TUIOBBIX 3a/1a4, pelIcHHe
CUTYAIIMOHHBIX 33124 U JIPYTOe).
MGTOI[I/IKa MMPOBCACHUA NPAKTUYCCKOI'O 3aHATHUA MOXKET 6BITB paSHHHHOﬁ, IIpU 5TOM BaXKXHO

IOCTMKEHHE 00IIEl eIy TUCIIUILINHEL.

TpeOoBaHus K NPOBEIEHUIO NPAKTHYECKUX 3aHATHI
JUis IpOX0XKACHUS MTPAKTUYECKUX 3aHATUIN CTYICHT JOKEH:

- 3apaHee MOJArOTOBUTHCS K 3aHATHIO 110 IIJIaHy IPOBEACHUS cEMUHApOB (Ta0i.4), IPUroTOBUTH BCE
HE00XO0AMMBIE MaTEPHAIIbI (€CIH ITO TPEOyeTCs), U3YUUTh UCXOIHBIE TEOPETHUECKUE MAaTEPUAIIbI K
3aHATHUIO, CHOPMYIMPOBATH IJIaH BBIIIOJHEHUS PabOT U OTBETOB HA BOIPOCHI;

- BJIQJIETh [IPOMIEHHBIM 110 Pa3/iey TEOPETUUECKUM MaTEPUATIOM;

- B CJIydae €ciM 3aHsTHe MOoApa3yMeBaeT JIOKJIAJ CTyIeHTa, HE0OX0AUMO OArOTOBUTHCS K JIOKJIALY
B COOTBETCTBUHU C 3a/IaHUEM U TPEOOBAaHUSAMHU MpENoaBaTes;

- IMETH NpH ce0e KOHCIIEKT JICKIIMOHHBIX 3aHATHIA, KOTOPBIA MOYXHO OY/IET TOTIOJTHUTh
nHpOopManueH, MoTy4eHHON Ha 3aHATHH;

- IMETb IIPH cede BCI0 HEOOXOIUMYIO /IS 3aHATHS YUEOHYI0 U yUeOHO-METOINYECKYIO
JIUTEpaTypy;

- CJI€10BaTh YKa3aHUAM IIPENO1aBaTels;

- y4acTBOBATh B IMAJIOTE C IPEIO/IaBATEIEM;

- paboTaTh ¢ KOMIBIOTEPOM (€CIIH 3TO TpeOyeTCsl TEMOil 3aHATHS);

- IpU HEOOXOTUMOCTH TOJIb30BATHCS CIIPABOYHON JIMTEPATYpOil U pecypcamu MHTEpHET;

- IPUHUMATh Y4acTHE B IPYNIIOBOM IUCKYCCHUH.

MeTtoauueckoe mocobue 1o ocsoeHuto matepuana ['padaps A.I'., Mumrypa T.I1.

Hanomarepuansl. MonekynsipHsie Texnonoruu [ Tekcr] : yaeoHoe mocobue / A. I'. I'pabaps, T. I1.
Mumypa ; C.-Iletep0. roc. yH-T aspokocM. npudopoctpoenus. - CII06. : M3n-so 'YAII, 2015. - 117
C. : puc. - bubmmorp.: ¢. 112 - 115 (43 na3s.). - ISBN 978-5-8088-0987-1 : b. 1.

MeTtoauyeckue ykazaHusi il 00y4AIOMIMXCS 110 MPOXO0KACHUIO CAMOCTOATEILHONH PadoThI

B xoze BBIMONHEHUS CaMOCTOSTENbHONH pabOThl, 0OydYarOIMIMKCSA BBIMONHSAET paboTy Mo
3aJJaHUI0 U TPU METOJMYECKOM PYKOBOJCTBE INperojaBaress, HO 0e3 ero HemnocpelCTBEHHOrO
y4acTusl.

B mnporecce BBIMOTHEHHsS] CaMOCTOSITENBbHON paboThl, y oOydaromierocs ¢GopMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE pabovero BpeMeHHU, KOTOPOe MO3BOJSET UM pa3BUBaTh YMEHHS U
HAaBBIKM B YCBOSHUH U CHCTEMATH3AI[MN IPUOOpETaeMbIX 3HAHUMN, 00eCleUrBaeT BRICOKUN YPOBEHb
yCIIEBAEMOCTH B MEPHO]] 00YYEHHUS, TOMOTAET MOJYyYUTh HABBIKK MOBBIICHHS TIPOGECCHOHATHLHOTO
YpOBHSI.

MeroaudyeckuMyd ~ MaTepuajiaMd,  HAMpPaBISIONIMMH  CaMOCTOSITEIHHYIO paboty
00yJaroIuXCsl SABISIOTCS:

— y4eOHO-METOAMYECKUN MaTepual Mo TUCIUIUINHE;

— HOPMaTHBHO- TEXHUYECKAs JOKYMEHTAITHUS;

— Meroanueckoe mocodue mo ocBoeHuto marepuana ['padaps A.I'., Mumrypa T.I1.;

— Hanomarepuansl. Monekynspubie TexHogoruu [ Tekcer] : yaeOHoe mocodue / A. I'. I'pabaps, T.

I1. Mumypa ; C.-IleTep0. roc. yH-T aspokocM. mpubdopoctpoerus. - CII6. : U3a-so 'YAIIL,
2015. - 117 c. : puc. - bubmmorp.: c. 112 - 115 (43 nass.). - ISBN 978-5-8088-0987-1 : b. 1.

MeToaunuyecKkue YKazaHud AJad oﬁyqammnxca MO MPOXOKICHHUIO l'lpOMG)KyTO‘IHOfI aTTeCTalluu
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ITpomesxyTouHas arTecTanus 00yJaroIIuXCst peayCMaTpUBaCT OLICHUBAaHUE
MIPOMEKYTOUHBIX W OKOHYATEIBbHBIX PEe3yabTaToB OOyueHHs mo auciuiuinHe. OHa BKIIOYAeT B
ceost:

9K3aMeH — (opMa OLIEHKM 3HAHHM, MOJy4EeHHBIX OOyYarolIMMCS B IpOLIECCe H3Y4YEHHS BCei
JMCLUUIUIMHBI MM €€ YaCTH, HABBIKOB CaMOCTOSTENIbHOM pabOThl, CTIOCOOHOCTH NMPUMEHATh UX IS
pelleHrs MPaKTUYECKUX 3a/1ad. DK3aMeH, KaK MPaBUIO, MPOBOJUTCS B MEPUO 3K3aMEHAI[MOHHOM
CECCHM U 3aBEPILAETCS ATTECTALMOHHON OLEHKON «OTIMYHOY», «XOPOILIO0Y», «YJOBIETBOPUTEIBHOY,
«HEYIOBJICTBOPUTEIILHO.

[TonroroBka CTYJJ€HTOB K 3K3aMEHY BKJIFOYAET:
— CaMOCTOSATEIbHYIO paboTy B TEUEHHUE CEMECTpA.
— HENOCPEJCTBEHHYIO MOATOTOBKY B JIHU, IPEILIECTBYIOLIUE 3aueTy U 3K3aMEHY.
— TOATrOTOBKY K OTBETY Ha BOIIPOCHI K 9K3aMEHY.

[ToarotoBKy K »JK3aMeHy IeJlecOOOpa3HO HauyWHATh C IUIAHUPOBaHUS U 1moadopa

mutepatypel. Ilpexxne Bcero cieayeT BHUMATENBHO IE€PEUYUTATh YYEOHYIO NporpamMmy u
MPOrpaMMHBIC BOIIPOCHI JJIsSI TIOJITOTOBKH, YTOOBI BBIICTUTh M3 HUX HAWMMEHee 3HaKomble. Jlamee
JOJDKEH CJIeIoBaTh ATall MOBTOPEHMsS] BCEro ImporpamMmmHoro wmatepuaia. Ha sty paboty
11eJ1ec000pa3HO OTBECTH OOJBINYIO YacTh BpeMeHHU. CIeyIOIUM 3TalloM SBIISIETCS CAMOKOHTPOJIb
3HaHUS M3YYCHHOrO0 MaTepuasia, KOTOPBIM 3aKII0YaeTCs B YCTHBIX OTBETaX Ha IPOrpaMMHBIC
BOIIPOCHI, BBIHOCHMBIE Ha 3a4eT WJIM dK3aMeH. Te3MChl OTBETOB Ha HauWOOJee CIOXKHBIE BOIPOCHI
KeJIaTeIbHO 3aMnCaTh.

JlutepaTypa s TOJATOTOBKM PEKOMEHJyeTcs MpernojaBaTeneM. /(s momHOTHI y4eOHOI
nHQOpMAlMM W €€ CpPaBHEHHS JIy4YIlle HCIOJb30BaTh HE MEHEE IBYX Y4YeOHUKOB (y4eOHBIX
mocoOuif).

Crnenyer TOYHO 3allOMHHATh TEPMHUHBI U KATETOPUHU, TMOCKOJBKY B HMX OIPEACIICHUSIX
coJiepKaTcs MPU3HAKH, TTO3BOJISIONINE YSICHUTh UX CYITHOCTh U OTJIMYUTD ATH MOHSTHS OT APYTHUX.

s 6onee >hdekTUBHOrO MOHMUMAHMS MPOTPAMMHOTO MaTepuayia MOJEe3HO OO0IIaThCs C
MpenoiaBaTesieM Ha TPYINOBBIX U MHIUBUIYATbHBIX KOHCYJIBTAIUSX.

Cucrema OLEHOK NpU MPOBEACHUU MPOMEKYTOUYHOM aTTECTAlMU OCYUIECTBISETCS B
COOTBETCTBUM C TpeOoBaHusmu [lomoxeHuit «O TeKylmeM KOHTPOJE YCINEBA€MOCTH H
MPOMEXYTOUHON artecTanmu CcTyAeHTOB [ YAIIL, oOydarommxcs MO NpOrpamMMbl BBICIIETO
oOpazoBanusi» U «O MOIYTBHO-PEUTHHTOBON CHCTEME OIEHKM KadecTBa Y4eOHOM paboThI
ctynentoB B 'Y AIy.



Jluct BHECeHHs M3MEHEHUH B pab0UyI0 IPOrpaMMy JIUCIHUILIHHBI
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«MeTobI HcCleIOBaHMUs C UCITOJIb30BAaHUEM CKaHUPYIOIIEH 30HI0BOHMUKPOCKOITHI

27.03.01(01) 3_ 2020

[Harta BHecevHI/m Jlata u Ne
U3MEHEHUHN U [Hoanuce
o . . MIPOTOKOJIA
JOTIOJIHCHUIA. ConepxaHrie U3MEHEHHI U JOTIOJTHEHUH 3aM.3aB.
3aceaHusl 9
[Moanuck BHECIIErO kadenpoit
Kadeapsl
W3MEHEHUS
23.06.2021r
1) Tabnuia 1 3amMeHeHa B COOTBETCTBUU C
JOUeHT, K.T.H. [Tpunoxenuem 1
I'pabaps A.I' P
P T 2) Tabnuna 4 3aMeHeHa B COOTBETCTBHH C 23.06.20
[Tpunoxxenuem 2 21r Nel7
O A 3) Tabiuma 5 3aMeHEeHa B COOTBETCTBHH C
' [Tpunoxenrem 3
[Ipunoxenue 1.
Tabmuma - 1
Bun y4ueOHOI paboThI Beero TpynoeMKkocTh 1Mo
cemMecTpam
Ne7
1 2 3
OO0mast Tpy10eMKOCTh 4]/ 144 4/ 144
aucuumanebl, 3E/(vac)
H3 nux uacoe npakmuueckoii 6 6
n0020Mo6KU
Ayoumopnbsle 3anamus, BCETO yac., 12 12
B mom uucne
nexiuu (JI), (1ac) 6 6
[pakTHdeckue/ceMUHapCKeE 3aHATHS 6 6
(I13), (uac)
nabopaTtopHbie pabotsl (JIP), (dac)
KypcoBoii poekT (padota) (KII, KP),
(gac)
Dx3aMeH, (dac) 9 9
Camocmoamenvnas paboma, BCero 123 123
Bu1 npoMe:KyTOYHOT0 KOHTPOJISA: OK3. DK3.

3aueT, qudd. 3a4eT, 3k3aMeH (3adeT,

JAudd. 3au, Ik3.)

Hpnioxenue 2.



Tabauna 4 — IlpakTnyecKkue 3aHATUSI U UX TPYA0EMKOCTh

Ne Popmbt TpyaoeMKoOCTb
= TeMbI NPaAKTHYECKUX IPAKTHYECKAX pya s

n/m 3AHATHI 3aHATHH (ac)

N3 Hux
NpPaKTHYeCKOM
MOJAr0TOBKH, (4ac)

Ne
pasaeia
JUCIIAI

JINHBI

Cemectp 7

YcTaHOBKA 30H10BOI0
1 nartunka Hacrpoiika IIpakTHnue 1
ONTHYECKOH CHCTEMBI CKoe

perucrpauuu u3ruooB 3aHATHE
KaHTHJIeBepa

HN3mepenne

2 NMOBEPXHOCTH
3TAJOHHOTrO0 00pa3na
MeToAaMH
TOJYKOHTAKTHOM
aTOMHO-

CHJIOBOH MHUKPOCKONIMU

IpakTuye 1
CKoe
3aHsATHE

H3mepenue

3 TIOBEPXHOCTH
3TAJOHHOTr0 00pa3ua
METOAAMHKOHTAKTHOM
aTOMHO-CHJIOBOI
MUKPOCKONHHU

I[pakTuye 1
CKoe
3aHATHE

H3mepenue

4 MOBEPXHOCTH U
pacnpeaeaeHus
MATHUTHBIX
nomeHnoB ZIP-qucka
MeTOoAaMH
MATHHUTO-CHJIOBOI
MHKPOCKONHHA

IpakTuye 1
CKoe
3aHsATHE

HN3yuyenune meTonoB
npeodpa3oBaHus
(TMHeapu3aUMM)3IeMEHTA
TMOBEPXHOCTH
HccJIeyeMoro oopasia

5 ¢ noMoubio Moay.s Cemunape 1
o0paboTkn Koe
H300paxeHuit 3aHSITHE
HN3yuyenune meToaoB

NMPOCTPAHCTBEHHOMI
CBEPTKH
pacnpeneaeHust
BBICOT

TOBEPXHOCTH
HCCIIeyeMOoro
o0pa3sua ¢ noMobI0
MoayasoopadoTku
u300paxeHuit

Kaimo0poBka aTomHo-
6 | curoBOrO IpakTuue 1
mukpockona «Coasep CKOe
IPO-M» ¢ 3aHATHE
HCI0JIb30BAHHEM MePbI
MepHoIa HBBICOTHI
JuHeiinbIx TGZ3

Bceero: 6
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Tabnuna 5 — JlaGopaTopHbIe 3aHATHS M UX TPYAOEMKOCTh

Ne

n/a

HaumenoBanne mabopaTtopHbIX padoT

TpynoeMKocCTb,
(qac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

Ne paznena
AUCHUITIN
HBI

Y4eOHBIM TUIAHOM HE
MPEeyCMOTPEHO
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[Ipunoxxenue 3.



