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1. esp 1 321244 OCBOEHUS TUCIIUTLIAHBI
Henn:
dbopMupoBaHue 3HAHUW B 00MACTH (PUIUKO-XUMUYECKUX OCHOB aJre3Wd, CMauuBaHUS U
pacTCKaHuA B MAKpO- U HAHOCHUCTEMAX C YYAaCTHEM METAJIOB, IOJYIPOBOJHWKOB M AHUDJICKTPUKOB, a
Tak)Ke BIUSHUS Pa3IUYHBIX (PaKTOPOB Ha aare3uto (pas, XxapakTep CMayMBaHHS U CKOPOCTh PACTEKAHUS
)KHJIKOCTGP'I; H3JI0KCHUC PA3JIMYHBIX MCETOAOB YIIPABJICHUA aglresneﬁ, CMa4YuMBaHUEM H PACTCKAHUCM,
KOTOPbIE€ MOTYT UCIIOJIb30BAThCS JUIsl MPUKIIAIHBIX 1I€JIel B MUKPO- U HAHORJIEKTPOHUKE

3agaum:
1 JIaTh CTYJICHTaM OCHOBHBIE MOHATHS ¥ PUHLIUIIBI SIBIICHUN aJre3un, CMAaYMBaHUs U PACTEKaHUS B
MaKpoO- ¥ HAHOCUCTEMAX;
2 Pa3BUTh HABBIKU SKCIIEPUMEHTAILHOTO OMPEIETICHUSI OCHOBHBIX MTApaMETPOB aJIr€31H,
CMaYnBaHUA U paCTeKaHI/IH B MaKpO- 1 HAHOCHUCTEMaAX,;
3 MOKa3aTh MPUYMHBI, 00YCIOBIMBAIOIINE U3MEHEHNE (PU3NIECKUX U XUMUYECKUX CBOWCTB TPAHUI]
paszena B Makpo ¥ HAHOCHCTEMaXx;
4 MOKa3aTh MEXAUCIMUIUIMHAPHBIN XapakTep aAre3ud, CMaulBaHUs U PACTEKaHUS U UX IPUKIaTHON

BETBHU - HAHOTECXHOJIOI'N

2. MecTto qucuuniannsl B crpykrype OIIOII BO
JucuumnuHa «AzAre3us, CMauMBaHHWE M pacTeKaHWE» NpeJHa3HA4YeHa Jil CTYIAEHTOB OYHOM
dopMbl oOyueHus mo HamnpapieHUto noaArotoBku 11.03.04 DOnexTpoHMKa U HaHa0dJIEKTpoHUKA (7
cemecTp, 4 Kypc) 1 OTHOCUTCS K AUCIUILIMHAM 0 BEIOOPY BapHATUBHON YaCTH.
OCHOBO1 U1 U3yYEHUS TAaHHOW TUCIUIUIMHBI SBJISIFOTCS] KYPCHI:

. «XUMHUAY,
. «Marepuaibl 3JIeKTPOHHON TEXHUKNY,
. «TepmoauHamuKka MexX(a3HBIX TPAHUI] B MAKPO M HAHOCHCTEMAX)

Kypc «Anres3us, cmMaunBaHHE M PAcTeKaHHE» HEOOXOIUM JUIsl (OPMHUPOBAHUS YTIIyOIEHHBIX
3HaHUW B 00JAaCTH aAre3uoOMeTpur M (U3MKU MPOLIECCOB CMayMBaHUs U pacTekaHus. OcBoeHue
OCHOBHBIX IMOJIOKEHUH JAHHOW TUCHUIUIMHBI HEOOXOAUMO JUTSI TPOXOXKIACHHS MPEITUITIOMHON MTPAKTUKU
Y HalMCaHUs BBITYCKHON KBaNU(UKALMOHHON pabOThI

3. TpeboBaHus K pe3yJibTaTaM OCBOEHMSI JUCHUNIMHBI
[Ipouiecc wu3ydeHHs] AMCHUILUIMHBI «AIre3usi, CMayMBaHWE M pACTEKAHHE» HANpaBICH Ha
dbopMHUpOBaHKE AIEMEHTOB cieayromux komneTeHui B cootBeTcTBUU ¢ PI'OC BO u OIIOIT BO mo
JTAHHOMY HANpaBJIEHUIO MOJATOTOBKHU:
OO0ueKky/JbTYpHbIE KOMIIETEHIIHN:
. CIOCOOHOCTBIO K caMoOpranu3anuu u camoobpazoBanuto (OK-7);

Oo0menpodeccuoHaIbHbIe KOMIIETEHIIUM:
° CHOCOOHOCTBIO BBISIBIISITH CCTCCTBCHHOHAYUYHYIO CYIIITHOCTH HpO6J’IeM, BO3HHUKAIOIIUX B XO€
npodecCHOHATBHOMN 1eATeNbHOCTH, IPUBIEKATh I UX PELICHHUS COOTBETCTBYIOIIUI (PU3HKO-
matemarnueckuit anmnapart (OIIK-2);

IIpodeccnonaibHbIe KOMIIETEHUM:
. CIIOCOOHOCTBIO apPTYMEHTUPOBAHHO BBIOMPATH U PEATU30BBIBATH HA IPAKTHKE YPPEKTUBHYIO
MCTOJUKY SKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHUS IMMapaMETPOB U XapaKTECPHUCTUK HpI/I60pOB, CXEM,
YCTPOMCTB M YCTAHOBOK DJIEKTPOHUKH M HAHODIEKTPOHUKU PA3THYHOTO (PYHKIIMOHAIBHOTO Ha3HAYCHUS
(I1K-2);

B pesynbraTe 0CBOCHUS AUCHMIUIMHBI CTYIEHT JOJIKEH:
3HaTh:
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° METOABI CaMOCTOATCIIBHOT'O ITOUCKa HH(bOpMaLII/II/I;

d OCHOBHBIC ITOHATUA U METOIbI pvaeTa aaAre3nn, CcMadynBaHUusA U paCTeKaHI/ISI;
. OCHOBHBIE METOJIbI H3MEPEHUs (PU3HMUECKUX BEIMYUH, CBSI3AHHBIX C aJIETU3HOHHOW MPOYHOCTHIO
MaTepHaJioB;
YMmeTh:
. TUTAHUPOBATh COOCTBEHHYIO PabOTy B paMKaX caMOOOpa30BaHUs;
d paCC‘—II/ITI)IBaTI) OCHOBHBIC TepMO)II/IHaMI/I‘—IeCKI/Ie napaMeTpLI; BBIITOJIHATH HpaKTI/I'-ICCKI/Ie pa6OTBI 110
M3MEPEHHUIO OCHOBHBIX (PM3UKO-XUMHUYECKUX MMapaMeTPOB TPAHMIL pa3Jienia;
. MPaBWJIBHO BBIOUPATH CPEICTBA U3MEPEHUN U pa3pabaThiBaTh METOJUKHU BHIMOJIHEHUS U3MEPEHUI

AZIrC3UN U MapaMeTpOB CMAYNUBAHUA U PACTCKAHUA,

Baagern:
. HaBBIKAMH TIOUCKA M aHaJIn3a WH(GOPMAITUH B paMKax caM0o00pa30BaHus,
. HABBIKAMU 110 TPUMEHEHUIO MTPHUOOPOB U YCTAHOBOK JIJISl HI3MEPEHUH aAre3ur, CMauuBaHus U
pacTeKaHus;
. METOJIaMU 00paOOTKH M aHAJIH3a Pe3yIbTaTOB U3MEPECHHIA,

4. Copepskanue U CTPYKTYPa AUCUHMILIMHBI

Tabnuya 1. Codeparcanue oucyuniunvl «Adze3us, cmavusanue u pacmeKanuey

Brmsiaue gusuko-
XUMUYECKUX (pakTopoB Ha
CMay4MBaHUE.

VYpaBieHUe CMAYMBAHUEM.
[ToBEpXHOCTHO AKTUBHBIE
BELIECTBA.

Kon
HaumenoBanue
HaumenoBanme KOHTPOJIMPYEeMO
No Conep:xanue pa3aena N OLIEHOYHOI0
pasaena i KOMIIeTeHIUM cpencTa
(MM ee YaCTH)
1. | Aare3us B Makpo- u Ocnosusle npencraienus 00 | OK-7; OIIK-2; Komtoksrym
HaHOCHUCTEMAaX aJre3uu TBEPJIbIX TEN U [1K-2 TectupoBanue
JKUIKOCTEH. Anre3us 3auer
YKUJIKOCTH, TBEPJIOTO Tea U
YaCTHII.
Anresms, Kore3us 1
ayrores3ust. CoBpeMeHHbIE
TEOPHUH aJITC3UN
2. | Metoasl u3mepeHus MeTtoanl OK-7; OIIK-2; Komnoksuym
aare3uu AKCIIEPUMEHTAIILHOTO [1K-2 TectupoBanue
onpeAeNeHUs aJIre3uH. 3auer
MeTob1 OTpBIBA TJICHOK.
Ornpenienenye aare3uu 1noj
NEUCTBUEM TaHTCHIIMAILHOMN
cwibl. MeTo Kpy4eHHsl.
Kocsennsie meTop
onpeAeNeHus aIre3un
3. | CmauuBaHue Tepmoaunamuka cmaunBanus. | OK-7; OINIK-2; Komnoxsrym
Meroabl onpeaeneHust [1K-2 TectupoBanue
KpaeBoOro yria CMauuBaHHUA. 3auer




Bnusaue cmaunBanus Ha
MIPOMBIIIIEHHBIE TTPOLIECCHI.
CMayrBaHHE B TEXHOJIOTHH
MPOU3BOCTBA U3ICIIUN
3JIEKTPOHHON TEXHUKU

4. | IIpouecc pacrekanus

Pexumbl pacrekanusi.
Kuneruka pacrexanus.
Biusinue Ha pactexkanue
B3aUMOJICUCTBHI KUJIKOCTH C
TBEPABIM TeoM. BiusiHue
KPUBH3HBI [IOBEPXHOCTU HA
pacTekaHue.
TepMoKanIApHBIA,
TEPMOOCMOTHYECKUN U
dboToKaMMIUISIPHBINA YPPEKTHI

OK-7; OIIK-2;
[1K-2 TectupoBanue

Komnoksuym

3auer

5. Anresus B
HAHOCHCTEMAaX.
CMauuBaHue U
pacTekaHue B
HaHOCHCTEMAaX

Pasmepnbie 23 dexThI B
aare3ud. AIre3usi TOHKUX
TUICHOK. AJIre3Usl YacTHIl.
Pa3mepnsbie 2 dexTs! mpu
CMauMBaHUU M PaCTEeKaHUU

OK-7; OIIK-2;
[1K-2 TectupoBanue

Konnoksuym

3auer

CTpykTypa AU CUUNIHHBI
Taonuya 2. Cmpykmypa oucyuniunsl «Adze3us, cMmavusanue u pacmexkanuey

TpyroeMKOCTb, 4achl

Bix paborel 7 cemecTp Bcero
Oo61asi Tpy10eMKOCTh (B Yacax) 108 108
O01masi Tpy10eMKOCTh (B 3a4€THBIX eIMHUIAX) 3 3
KonraktHas pa6ora (B yacax): 56 56
Jlexumonnsie 3ansatus (J1) 28 28
[IpakTnueckue 3anstus (I13) 0 0
Cemunapckue 3austus (C3) 0 0
JlabopaTopHbie padoTsl (JIP) 28 28
CamocrosiTesibHasi padoTa (B yacax) 43 43
Pacuetno-rpaduueckoe 3ananue (PI°3) 0 0
Pedepar (P) 0 0
Occe (D) 0 0
KonTponbhas padota (K) 0 0
CaMocCTOsITeIbHOE U3YUCHHUE Pa3/IeTIOB/TeM 43 43
Kypcoas pabora (KP) / Kypcoroii nmpoekt (KII) (KP) 0 0
[loaroroBka U NpPOXOXkACHUE TPOMEKYTOUHOM aTTECTALIMU 9 9
Buja npoMe:xyTOYHOI aTTeCTALMU 3auer 3auer

Jleknusi -yCTHOE TOCIIEZOBATENIFHOE M3JI0KEHHE TEOPETUYECKOTO MarepHana y4eOHOro Kypca,
o0ecreynBaroIee 1eJIOCTHOCTh U 3aKOHYEHHOCTh €r0 BOCIIPUATHS CTyAeHTaMHU. JIeKIuu BeyTCsi CTPOro
1o IUTaHy, HO MpPEIyCMaTpUBAIOT HEKOTOpPOE BpeMs Ha Oosiee TOAPOOHOE W3yUCHHE HENOHSATHBIX
CTyACHTaM paszenoB. JleKuuu TpPOBOJATCS C€ TPUMEHEHHUEM MYJIbTUMEIUNHBIX  TEXHOJOTHM
(mpe3eHTays, UHTEPAKTUBHAS MOJEJb, BUAEOMAaTepUaibl MO TeMe JeKUuu) g O6osee 3¢hdeKTUBHOrO
BOCIIPHSTHUS CTyACHTaMH UH(popMmaruu (popmyt, uepTexeid, Mmoaeneil).

Jlexuus BKIIIOYaeT B ceOsi:

e 00001IeHNE MTOTYYEHHBIX paHee Pe3yJIbTaToB (IIPH HEOOXOIUMOCTH)
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(1)OpMy.]'II/IpOBaHI/IC TEMBI JICKIWU, HOCJIN U 3a1a4 €€ U3YUCHU
BBOJHAas 4aCTb

OCHOBHAas 4acCTb JICKIIUHN

KpaTKKUEC BBIBOJIbI IO U3YUYCHHBIM pasaciiaM

O6CY)K,I[€HI/IC BBIBOAOB U OTBCTHI HA BOIIPOCHI CTYJACHTOB

Tabauya 3. Jlekyuonnwle 3ansmusi (28 u.)

Ne ni/m Tema
1. OcHOBHBIE MPECTaBICHUS 00 aAre3uy TBEP/IbIX TN U KUAKOCTEH. ANre3ust >KUAKOCTH,
TBEPJIOTO TeJia U YaCTHIL.
2. Anresust, kore3ust U ayrore3us. CoBpeMeHHbIe TEOPHH Are3uun
3. MeToabl SKCIEPUMEHTAIBHOTO ONPEIEICHHS aare3ud. MeToibl OTphIBa IJICHOK.
4. Onpenenenue aire3uu noj AeMCTBUEM TaHTSHIIMAIBLHOU CHIIbl. MeTo1 KpyUeHHUs.
5. KocBeHHbIE METO/IbI OTPEIENEHUs are3uu
6. TepMmoanHaMuka cMauuBaHusl. METO/IbI ONIPEIENICHUs] KPAeBOTO yIila CMAaYUBaHUSI.
7. Bnusinue ¢pusnko-xuMudeckux (hakTOpOB Ha CMauyUBaHHUE.
8. Ynpasnenue cMaunBaHueM. [ [0BEpXHOCTHO aKTHBHBIE BEIIECTBA.
9. Bnusinue cMaunBaHusi Ha IPOMBILUICHHBIE MTpolecchl. CMaunBaHUE B TEXHOJIOTUU
MIPOU3BOJICTBA M3/ACIIMI HIEKTPOHHON TEXHUKU
10. Pexunmebl pacrekanus. Kunetnka pactekaHusl.
11. Bnusinue Ha pacTekanue B3aMMOJICHCTBUMN KUAKOCTH C TBEP/IBIM TeJIOM. BinsiHre KpHUBU3HBI
MTOBEPXHOCTH HA paCTEKaHHE.
12. TepMOKaMUIUISIPHBINA, TEPMOOCMOTHUYECKUH U (POTOKAMMILISIPHBIN 2(PPeKThI
13. Pasmepnbie 2 dexTsl B aare3nn. Anre3usi TOHKUX IJICHOK. AJre3ust YacTHIl.
14. PazMepHbie 23 QeKThI Ipu CMAaYUBAHUN M PACTCKAHUU
Tabauya 4. Jlabopamopnwle pabomwi (28 u.)
Ne ni/m Tema
1. O06paboTka 1 BU3yalIu3alys JAaHHBIX (PU3MYECKUX SKCIIEPUMEHTOB C IOMOIIBIO MTaKeTa
Origin. O6paboTka ¢oTorpaduii Kanens ¢ moMomIkio makera Origin.
2. Omnpenenenue Kiacca aJire3uu JIAKOKPACOYHOTO MOKPBITHS METOJIOM PELIeTYAThIX HAIPE30B
3. OnpeneneHue aire3ud METOI0M OJHOBPEMEHHOTO OTPHIBA
4. Onpenenenue aire3u METOIOM OTCJIAUBAHUS TJICHKU
5. Omnpenenenue KpaeBoro yria CMauuBaHus U pabOThI a[re3uH KUIKOr0 MeTalila METOJIOM
JISXKAIIEH KaTUI.
6. Pacuer kpaeBoro yria o hopme Karim
7. Omnpenenenue pabOThI AATE3UH MIPU CKOJIHKEHIH Kamellb 0 HAKJIOHHOW TIOBEPXHOCTH
8. 3aBUCHUMOCTh KPaeBOT'0 yIjla CMauuBaHUsA OT IIEPOXOBATOCTH MOBEPXHOCTH M METOIOB €€
OUHCTKHU
9. Bnusinue ITAB Ha aare3uto u cMmauMBaHue
10. | Pacuer pa0otsl aare3uu U ko3huIHeHTa pacTeKaHHs
11. | MoaenupoBaHue 3aBUCUMOCTH KPAaeBbIX YTJIOB OT pa3Mepa HaHOKAILIN

CamocTosiTe/IbHOE H3yYeHHe pa3/lejioB JAUCHUIVIMHBI - OPraHU3YyeTCs C IEJIbI0 Pa3BUTHUSA
HaBBIKOB pPa0OTBhl ¢ Y4yeOHON W Hay4dHOHl JUTEpaTypol, BBIPAOOTKH CIIOCOOHOCTHM BECTH HAYYHO-
UCCIICIOBATENILCKYI0 paboTy, a Takke Mg CUCTEeMATUYECKOTO W3y4YeHUs JUCUUIUIHHEBL [lpum

CaMOCTOATCIIbPHOM H3YYCHUH Pa3aciioB CTYACHTBI MOI'YT IIOJIB30BAaTHECA BO3MOXKHOCTAMH 3JICKTPOHHO-

oubmmoreunoit cpensl KBI'Y 1 OTKpBITBIMU HCTOUHUKAMH B ceTH VIHTepHeT.
CamocrosTenbHOE U3yYEeHUE pa3/iesioB JUCIUIUIMHBI BKJIOYAET B ceOs:
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® 3HAKOMCTBO C TEMOH

® CaMOCTOSTENbHBIN MOUCK U aHAIHU3 HH()OPMAIIMH 10 H3y4aeMOi TeMe

e 00CyXJeHUE C INpenojaBaTeleM TeMbl B CBOOOJHOE BpeMs (B TOM YHCIE C IOMOIIbIO
JMYHOTO caiiTa mperoaaBaress U COIUAIbHBIX CeTeil)

® MOATOTOBKA KPAaTKOTO JOKIaja 1Mo TeMe (pu HeoOX0UMOCTH )

Tabauya 5. Camocmosmenvroe usyuenue pazoenos Oucyuniunsl (43 u.)

Ne ni/m Bonpockl, BBIHOCHMBIE HA CAMOCTOSITeIbHOE U3YUeHHe

1. AJre3us Npunosi K KEpammKe

2. CoBpemMeHHbIe TPHOOPHI [T H3MEPEHHS aire3UH

3. 3aBUCUMOCTb ATE3UH IIPUIIOSL OT TOJILIMHBI [IJICHKU

4. CoBMecTHOE BIIMSHUE OCBEIICHUS U I'PaIueHTa TEMIIEpaTypbl HA pacTeKaHUE KUJIKOCTEH 110
HOJTYIIPOBOJHUKOBBIM U METAJUIMYECKUM IIOBEPXHOCTSIM

5. [TprMeHeHne 31eKTPOKATMIUISIPHOCTH JUIsl pELIeHHs] TEXHOJOTHUYECKHUX 3a/1a4 B MUKPO- U
HAHODJIEKTPOHUKE

5. OueHoYHBIC MATEPHAJIBI A/ TEKYLEro U PyOe;KHOIr0 KOHTPOJIsSI yCIIeBaeMOCTH
KoneuHnbIMH pe3yibTaTaMH OCBOEHHUSI MPOTpaMMbl TUCHUIUIMHBI SBISIOTCS c)OpMHpOBaHHBIE
KOTHUTUBHBIE  JECKPUIITOPbl  «3HATbh», «YMETb», «BJAJETb», PACHHCAHHbIE IO  OTIEIIbHBIM
KoMneTeHIHusIM. POopMHUpOBaHUE ITUX JECKPUIITOPOB MPOUCXOTUT B TEUEHUE BCETO CEMECTpa I10 dTanam
B paMKax pa3IUYHOrO BHUAA 3aHATUH M CaMOCTOSTENBbHOHW paboThl cTylneHTa. B xone wu3yueHHs
JUCHUIUTMHBL TPEIyCMAaTPUBAIOTCS TEKYLIMH KOHTPOJb, PYOEKHBIM KOHTPOJIb M IMPOMEXKYTOUHAs
aTTecTalusl.

Texkymmii KOHTPOJIb

JlabopaTopHoe 3aHsiTHe — (popMa y4eOHOTO 3aHATHS MIPU KOTOPOH CTYJEHT O] PYKOBOJICTBOM
npernojaBaTessl MPOBOAUT E€CTECTBEHHBIE W HMUTALMOHHBIE AKCIEPUMEHTHl MM OINBITHl C LEJNbIO
MOJTBEPKIICHHUSI OTACITBHBIX TEOPETHUECKUX TIIOJIOKEHUH HM3y4aeMoil JHCIUILIUHBI, TpuoOperaeT
NPaKTUYECKUE HaBBIKM DPAOOTHI C JIAOOPATOPHBIM O000OpYyIOBaHHE, W3MEPUTENBHOM ammapatypoil u
BBIUYUCIIUTENIFHOW TEeXHUKOH. JlabopaTopHble 3aHSATHS MPOBOIATCS C TNPUMEHEHHEM Hay4YHO-
HCCIIEIOBATEIBCKOr0 000pyAoBaHus B nabopatopun ¢usuku nosepxHoctd KBI'Y u ¢ mpumenenuem
MMHUTAIIMOHHOTO MOJCIUPOBAHUS (DU3NIECKUX TIPOIIECCOB B KOMIBbIOTEPHBIX Kiaccax KBI'Y.

JlaGopatopHas paboTa BKJIIOYaeT B ceOsi:

® UHCTPYKTaX IO TEXHUKE OE30MaCHOCTH

BBOJIHYIO 4acTh
3HAaKOMCTBO C OIIMCaHUEM J1a00paTOPHOI paboThI
JIOITYCK K BBITIOJTHEHUIO JIAOOpaTOPHO pabOThI
BBITIOJTHCHHE J1a00PaTOPHOM pabOTHI
aHajau3 1 00paboTKa pe3yJIbTaToB
MIOJITOTOBKA OTYETA TI0 JIA00OPaTOpHOU paboTe
NpeCTaBICHUE U 3alUTa OTYETa

Onenka abopaTopHBIX pPadOT MPOBOJUTCS B COOTBETCTBHM C TIOJIOKEHHEM 00 OamuibHO-
PEUTHHIOBOM CHCTEME aTTecTalud OO0YyYaroIuXcs IO 00pa3oBaTeNbHBIM IPOrpaMMaM  BBICIIETO
o0pa3oBaHUs — MporpaMMaM OakajlaBpHaTa, MporpaMmamM CIIeIUaTUTeTa U MporpaMMaM MarucTparyphbl
Kabapauno-bankapckoro rocynapcrBeHHoro ynuBepcutera uM. X.M. bepOekosa (https://kbsu.ru/).
3amaHus Ui JTa0OPAaTOPHBIX 3aHATUH TPUBEICHBI B ONMMCAHMAX JIAOOPATOPHBIX PadOT, MOCTYIHBIX Ha
caifre uapopmanmonnoii cucremsl KbBI'Y (http://open.kbsu.ru/).

MeToanueckue ykazaHusi K JJa0OpaTOPHbIM padoTam:

[Ipu moaroroBke k yaboparopHOit paboTe HEOOXOIUMO MOBTOPUTH COOTBETCTBYIOIUE Pa3/ieibl B
KOHCIIEKTE JISKIIMH W MOAPOOHO O3HAKOMHTCS ¢ OMHcaHueM JrabopatopHoil pabothl. [Ipu mpoBeneHnn
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U3MEpEeHUl HEOOXOJMMO CIEANUTh 3a YCIOBUSAMH M3MEPEHMH W TpU HEOOXOTUMOCTH IOBTOPSTH
HeKoTopble U3 HHUX. llpu cpaue ordyera HEOOXOAMMO CTPOTO CleAOBaTh TPeOOBaHMSIM K OTYETaM,
MIPUBEICHHBIM B OMTUCAHUH TaOOPATOPHOI pabOTHI.
Kpurepuu oueHuBanus jJ1adopaTopHbIX padoT:
e TOHUMAaHHE LIEIH U 3a]1a4 paObOTHI
e JIONYyCK K paboTe (MOHMMAaHUE TEOPETHYECKUX OCHOB METOJIa U3MEPEHMUS)
e BBINOJIHEHHE NU3MEPEHUH 1 00paboTKa Pe3ynbTaTOB (TOYHOCTh U3MEPEHUIN)
e oTueT W 3ammTa JabopatopHOW paboThl (YMEHHE aHAIW3UPOBATH PE3YJIbTATHI
AKCIIEPUMEHTATBHBIX U3MEPEHUH U MPEACTABISATH OTYETHYIO JTOKYMEHTAIUIO)
Bonpocsl, BLIHOCHMbIE HA 3aIIUTY JIA00PAaTOPHBIX padoT
(Kontpomupyemsie komnetennuu: OK-7; OIIK-2; TTK-2)
Crmcok BOMPOCOB MIPUBE/ICH B OMMCAHUH K KK I0H JJabopaTopHOii paboTe

PyOeskHbIi KOHTPOJIb

KosutokBUYM — cobeceoBaHle NpenojaBaTess ¢ 00y4arolMCcs C LENbl0 KOHTPOJIS TiTyOUHBI
YCBOGHUS TEOpPETUYECKOro Marepuaina. KookBUyM HpPOBOAMTCS B COOTBETCTBUHU C IOJIOKEHHEM OO0
0aNIbHO-PEUTHHIOBOM CHCTEME aTTeCTallui 00yJaroIuXcs Mo 00pa3oBaTeIbHBIM IPOrpaMMaM BBICIIETO
oOpa3oBaHus — nporpaMMmamM OakajaBpuara, porpaMMaM CIEUaIUTeTa U IporpaMMaM MarucTparypbl
Kabapauno-bankapckoro rocyaapctsenHoro ynusepcureta uM. X.M. bepbekona (https://kbsu.ru/).

KonnokBruym BKiIIO4aeT B ceost:

® BBOJIHYIO YaCTh
pazzady BOIIPOCOB CTYJI€HTaM
BpEMSI Ha CAMOCTOSITENIBHYIO [TOATOTOBKY
OTIPOC CTYJIEHTOB
OIICHKY OTBETOB
e OIJIAIIEHHE PE3YJIbTAaTOB KOJUIOKBUyMa

MeTtoauyeckue ykazaHusi K KOJUIOKBUYMY:

B koHIe ka0l JIEKIUY 110 AUCLUIUIMHE CTYI€HTaM O03BYUYMBAaIOTCA KOHTPOJIbHBIE BONPOCHI. [Ipn
MOJIFOTOBKE K KOJUIOKBUYMY HEOOXOJUMO MpopaboTaTh H3yuyeHHbIE BONMPOCHl. OCHOBHBIM MaTepHalioM
JUISI IOATOTOBKH SIBJIIETCSI KOHCIIEKT JIEKIIMIA U OCHOBHAS JINTEPATypa 110 IUCLUIUIMHE.

Kpurepun oneHuBaHMs KOJIJIOKBHYMA:
® SICHOCTH, YETKOCTb U JOKA3aTeNbHOCTh U3JI0KEHUSI OTBETOB HA BOIIPOCHI;
e BJIAQJICHHE CIIELMAIILHBIMU TEPMUHAMY;
® CHUCTEMHOCTb 3HAHUM IO TEMATHKE
Bonpochl, BLIHOCHMbIE HA KOJIJIOKBUYM
(KonTponupyemsie kommnerenimu: OK-7; OIIK-2; [1K-2)
MexaHnueckast afare3ust
MonekynsapHbii (aICOPOIIMOHHBIN) MEXaHU3M aJIT€3UN
DnekTpuyeckasi TCOpUs aAre3uu
Juddy3rnoHHBINH MEXaHU3M a/Ire3uu
VYpasuenue Jlrompe - FOnra.
Koresus. KoresnoHnusle CHIIBL.
Pabota kore3un, Kore3noHHasi MPOYHOCTH
Anre3us punos K KepamMke
Anreznometpusi. MeToa paBHOMEPHOTO HOPMAIILHOTO OTPhIBA IIEHKU
. Anresnometpusi. MeTopl MOCTENEHHOTO OTPhIBA IJICHKH
. Anresnometpusi. OrnpenienieHre aAre3HOHHON U KOT€3HOHHON MPOYHOCTH METOI0OM pacIeTyIeHUs
. Anresuometpust. Onpe/iesieHne aire3MOHHON MPOYHOCTH MO ISHCTBUEM TaHT€HITUATEHOM CHITBI
. KocBennslie MeTozb! onpeaesneHus aare3ud. MeTopl, OCHOBaHHbIE HA M3MEPEHUH TBEPOCTH
TUIEHKU
. CoBpeMeHHbIE aIre3nOMETPhI
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15. Ynpasnenue cmauriBanueM. [I0BEpXHOCTHO aKTHBHBIE BEILIECTBA.

16. Ynpasnenue cmaunBanueM. [ [oBepXHOCTHO MHAKTUBHBIE BENIECTBA.

17. Metop! onpeneneHns KpacBoro yria CMayuBaHUs

18. M30uparenpbHOE CMavyuBaHHUE

19. Pexxumbl pacTekaHust

20. TerutoTa cCMa4MBaHHS.

21. KanuuisipHasi KOHJIeHCalysl, KanuUIIpHOE J1aBJieHne, ypaBHeHue Jlamtaca, popmyna XKropena.

22. CnocoObl yCUIIEHUS are3uu IMyTeM U3MEHEHHsI COCTOSIHUS TIOBEPXHOCTH.

23. DHEpPreTUUECKUe XapaKTEpUCTUKN TIOBEPXHOCTH TBEPABIX TEJ U )KUIKOCTEM.

24. BnausiHue Ha pacTeKaHUE B3aUMOJICHCTBUN KUIKOCTH C TBEPABIM TEIOM

25. CmauuBanue U pactekanue npunoes. [laiika

26. IIpuMeHeHne AIeKTPOKANMMLIIPHOCTH IS PEIICHHS] TEXHOJIOTMYECKHX 33]1a4 B MUKPO- U
HAHODJIEKTPOHUKE

27. YpaBuenue KenbBuna

28. KanmumuisipHast nponuTka. AJIcopOIys Ha MUKPOIIOPUCTBIX Tellax.

29. TepmokanwuiApHbIi 3 dexT

30. ®oToKanmWUISPHBIN AP PeKT

31. Anre3yst HAHOYACTHIL

TecTupoBaHHe — METOJ aBTOMAaTU3UPOBAHHOW JUATHOCTHUKH YCIIEBAEMOCTH OOYYarOIIUXCs,
MO3BOJIAIOIINN C TMOMOIIBI0 KOMIBIOTEPHONW TEXHHKH W CHEIHaIbHOTO MPOTPaMMHOIO OOecTeueHUs
MPOBOJIUTH OMPOC TPYIIIBI CTYEHTOB. TeCThI MPOBOAATCS B COOTBETCTBHH C TOJIOKEHHEM 00 OauTbHO-
pPEUTHHrOBOM cHCTeMe aTTecTaluu OOydJalmuxcss MO 00pa3oBaTENbHBIM MPOrpaMMaM  BBICIIETO
oOpa3zoBaHus — porpaMmam OakajaBpuaTa, porpaMmaM CIEeIHAIUTETa U MPOTpaMMaM MarucTpaTypbl
Kabapauno-bankapckoro rocynapcrBeHHoro yHuBepcutera uM. X.M. bepGekosa (https://kbsu.ru/). Ilo
JTUCIUIIIMHE CO371aH (POHJI TECTOBBIX 3aJaHUM JUII KOHTPOJS B KOMITBIOTEPHOW (QopMme, TeKylen
yCHEeBaeMOCTH CTYACHTOB. [loHBINA TepedeHph TEeCTOB MPUBOAUTCS B OaHke TecToBbIX 3amaHuii KBI'Y.
HocTtym k TectaMm peann3oBaH Ha caite nHpopmarmonHoi cuctembl KBI'Y (http://open.kbsu.ru/).

MeToanuyeckue yKa3aHusi K TECTUPOBAHUIO:

B KoHIIe KaX 10 JEKIMH 10 JUCITUTUTMHE CTY/IEHTaM 03BYUYHBAIOTCSl KOHTPOJbHBIE BONPOCHL. [Ipn
MOJIMOTOBKE K TECTUPOBAHUIO HEOOXOMUMO MpopaboTaTh W3yYeHHBIE BOMPOCHL [IpW MOATOTOBKE K
TeCcTaM HeOOXOUMO YUYUTHIBATh CTPOTOE OTPAaHUUYEHHUE TT0 BPEMEHH TECTHPOBAHUS.

Kpurtepun onieHnBaHus TECTUPOBAHUSL:

Pesynbratel TectupoBanusa. KomumuectBo OamnmoB = 5*P/V, P - xonuyecTBO mNpaBUIIBHO
OTBEYEHHBIX TECTOB MO TeMe, V — KoJInuecTBO BonpocoB 1o Teme (V=20-30).

OO0pa3ubl TECTOBBIX 3aaHMIi:

(Kontponupyemsie komnetennuu: OK-7; OIIK-2; TTK-2)

1. Apresus —9T0 ...

2. Kaxas Teopust aAre3uH OTOXKIECTBISIET CUCTEMY «a/IT€3HB — CyOCTpaT» ¢ KOHJIEHCATOPOM, a
JIBOMHOM JIEKTPUYECKUI CJIOW, BOSHUKAKOLIUM ITPU KOHTAKTE JIBYX Pa3HOPOIHBIX
MOBEPXHOCTEH, - C 00KIIaIKOI KOHIeHcaTopa?
Koreszus — 370. ..
['maBHas XxapakTepuCTHKa Mpoliecca CMayuBaHUs — 3TO. ..
Pacrekanue — 370...
Kak Bnusitor Ha cMaunBanue [1AB?
Kaxk Bnusitor Ha cmaunBanue [11B?
J1J1s1 KaKoro U3 METOJIOB OTIPEICIICHHSI aAre3Ul HE0OXOIMMO CTPOTOe IIEHTPUPOBAHNE
HCTIBITYEMOT0 00pa3iia U CO3IaHNe PAaBHOMEPHOTO HAMPSHKEHHS 10 BCEMY CEUSHHIO
oOpasma?
9. Kakune HeoCcTaTku y NpsAIMBIX METOI0B U3MEPEHHUS aAre3nn’?
10. B kakoM U3 METO/IOB TUICHKA aIre31Ba OTPHIBAETCS OT CyOCTparTa Mo yriom?
11. KocBeHHBIE METO/IBI U3MEPEHUS AATE€3UH OCHOBBIBAIOTCA HA. . .

10
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IIpomeskyTOoOUHAs aTTeCTALIUA

3aver - Qopma mpoBepKH 3HAHUM U HABBIKOB CTYACHTOB, MOJYYEHHBIX BO BpeMSi KOHTAKTHOM
palboThl, a TakXke OOS3aTENbHBIX CAMOCTOSTEIbHBIX paboT. 3adyeT NPOBOJUTCA B COOTBETCTBHU C
MOJIO’KEHHEM 00 OaJuIbHO-pEeHTHHIOBOM cHCTeMe aTTecTali oOydaroluxcs 10 00pa3oBaTelbHBIM
nporpaMMaM BBICIIET0 00pa3oBaHMs — MporpaMmaMm OakajaBpuaTa, MporpamMmaM CIHelHaIuTeTa |
nporpammaM Maructparypsl Kabapauno-bankapckoro rocynapcTBeHHOTO YHuBepcuTera uM. X.M.
bepbexosa (https://kbsu.ru/).
MeTtoauyeckue ykazaHus K 3a4eTy:
Ha 3auere nposepsieTcs chOpMUPOBAHHOCTD 3HAHUI MO AUCHUILINHE B 11e0M. [Ipu moaroroBke k
3a4eTy He0OX0IMMO MPOpaboTaTh BCE U3YUEHHBIE pa3/ieibl JUCIUILINHBI, B TOM YHCIIE U BHIHECEHHbIE Ha
CaMOCTOSITENIbHOE M3ydeHne. OCHOBHBIM MaTEpHUajoOM JUIsl MOATOTOBKHU SBJISETCS KOHCHEKT JEKUUN U
OCHOBHas JIUTepaTypa 1o AUCHUIUINHE.
Kpurepun oneHuBanus 3adera:
® SICHOCTb, YETKOCTb U JOKA3aTEIbHOCTb U3JI0KEHUSI OTBETOB HA BOIIPOCHI;
e BIIAJICHHE CIICUAIBHBIMU TEPMUHAMY;
® CHCTEMHOCTb 3HaHMH IO TEMATUKE AUCLUILIUHBI B 1IEJIOM

CnHcoK BONPOCOB, BLIHOCHMBIX HA 3a4eT:

(KonTpomupyembie kommnereninu: OK-7; OIIK-2; I1K-2)

1 Anre3us u pabota aaresun. YpasHeHue Jrorpe. Aare3noHHasi MPOYHOCTD

2 Kore3sus. Kore3uonnsie cuibl. Pabota Kore3uu, KOre3moHHast IPOYHOCTb.

3 MexaHu3MBI POLIECCOB aIre3UH. MEXaHNUYECKas a/Ire3usl, MOJIEKYJISIPHBIH (a1COpOLIMOHHBII)
MEXaHH3M, JJIEKTpUIecKast Teopusi aare3uu, TudQy3noHHBIA MEXaHU3M

4 Mertonp! onpenenenus aare3uu. MeToa paBHOMEPHOTO HOPMAJIBHOTO OTpPbIBA IUIEHKU

5 Mertonb! onpenenenus aare3nu. MeTopl MOCTENEHHOTO OTPhIBA IJIEHKU

6 Mertonb! onpenenenus aare3uu. OnpeaeneHne are3noOHHON U KOT€3MOHHOM ITPOYHOCTH
METO/IOM pacIleTyIeHUs

7 Omnpenenenue aare3MOHHON MPOYHOCTH MO/ ICHCTBUEM TaHT€HITUAILHOM CHITBI

8 KocBenHble MeTO/IBI OnpeieneHus aare3nu. MeToibl, OCHOBaHHBIE Ha U3MEPEHUN TBEPAOCTU
TUIEHKU

9 CriocoObl ycUsIeHUS a[ire3uu ImyTeM U3MEHEHUs] COCTOSIHUS TIOBEPXHOCTH

10 VYmpasnenue cMaunBanveM. [10BepXHOCTHO akTUBHBIE BellecTBa. IloBepXxHOCTHO
WHAKTHUBHBIC BEIIIECTBA.

11 Meroapl onpeaeneHnst KpaeBoro yriia CMauyuBaHUsI.

12 [IpsiMble u3MepeHus KpaeBoOro yria CMauuBaHUS

13 OmnpeeneHne KpaeBoro yria CMauuBaHust 1Mo (hopMe Karniw.

14 CmaumnBaHHe 1 pacTeKaHUE, KpacBOM yroyl cMaunBanus, popmysa FOHra.

15 N30uparensHOE cMaunBaHue

16 Pexxumbl pactekanust

17 Temtora cmaunBanus. KanwisipHas KOHAEH AW, KAWUIAPHOE AABJICHUE, YPABHEHUE
Jlammnaca, popmyna XKropeHa.

18 Anres3us ¥ CMauMBaHUE HA HIEPOXOBATHIX TOBEPXHOCTAX

19 BrnusiHue Ha pacTekaHue B3aMMOICHCTBUIN KUKOCTH C TBEPABIM TEIOM

20 CMmaunBaHMe U pactekanue npumoes. [laiika

21 VYpasaenne KenpBuna. KarmispHast npormTka. AncopOrusi HA MUKPOITOPUCTHIX Teax.
22 Kamusipasie sinerns. TepMokanmuisipabIi ¢ dexT

23 Kamumspasie siBineans. @oTokanwuisipHbIi 3G dexT

PyOexHblif 1 TPOMEKYTOUHBIM KOHTPOJIb OCBOEHUS CTYICHTOM AUCIMILIMHBI OCYIIECTBISETCS B
paMKax 0aJIbHO-PEUTUHTOBOM CUCTEMBI.
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Tabauya 6. Pacnpedenenue 6annos

Ne peittunrosoii | Kosoksuym | Jlao. IHocemaemocts | TectupoBanme | Utoro
TOUYKH NPAKTHKYM
1 7 8 3 5 23
2 7 8 3 5 23
3 7 8 4 5 24
3auer 30
BCEI'O 100
Tabauya 7. Kpumepuu oyenku
Bua meponpusitust Kpurepuu oueHku bajbl
JlaGopaTopHble 3aHATHS e [IOHUMaHHE LIEJIH U 3a/1a4 pabOThI 0-24 6annos
® JIOMYCK K paboTe (MoOHUMaHHe
TEOPETUYECKUX OCHOB METO/A
HU3MEpPCHHUS )
®  BBINIOJIHEHUE U3MEPECHUN U
00paboTKa pe3yIbTaToB (TOYHOCTh
U3MEpPEHUiT)
® OTYEeT U 3aIuTa Ja00paTOPHOI
paboTh! (YMeHHE aHaTU3UPOBATh
pe3yJIbTaThl SKCIEPUMEHTATBHBIX
M3MEPEHHI U MPEJICTaBISTh
OTUYETHYIO TOKYMEHTAIUIO)
KomnokBuywm (ycTHBIH ompoc 1mo ® SICHOCTB, YETKOCTh U 0-21 6anmnos
TEME) JIOKa3aTeIbHOCTD U3JI0KESHHUS
OTBETOB Ha BOIIPOCHI;
e BIIAJICHHE CIICI[UATbHBIMU
TePMHUHAMH;
® CHUCTEMHOCTb 3HAHUU MO TEMATUKE
KoMmIbroTepHoe TeCTUPOBAHUE 110 | @  Pe3ynbTaThl TECTUPOBAHUSL. 0-15 Gamnos
pasnenam JUCITUTUTHHBI KonuyectBo 6amioB = 5*P/V, P -
KOJIMYECTBO MPABUIHLHO OTBEUCHHBIX
TECTOB MO TeMe, V — KOJINYECTBO
BorpocoB 1o Teme (V=20-30).
[ocemenue 3aHsTnit ®  CTeINeHb y9acThsi B KOHTAKTHON 0-10 6annos
paboTe ¢ mpenogaBaTeNsIMu
3a4eT u/uiK SK3aMeH ®  SICHOCTb, YETKOCTh U 0-30 Gaytos
JIOKa3aTEIbHOCTh U3JI0KEHUS
OTBETOB Ha BOIPOCHI;
® BJAJICHHE CIEIHATHHBIMH
TePMHHAMU;
® CHCTEMHOCTb 3HaHMUHU MO TEMAaTUKE
JUCIUILTMHBI B LIEJIOM
Hrorosas onenka 0-100 6amnoB

6. MeToauueckue MaTepuaibl, ONpeaesONie MPoueIypPbl OeHMBAHUSI 3HAHUI, YMEHUH,
HABBIKOB M ONBITA /IeSITEIbHOCTH
Tabauya 8. Pe3ynomamoi 0c60enust YueOHOU OUCYUNIUHDL, NOOedcaujue nposepke

Pe3yabTaTrhl 00yueHust

OcCHOBHBIE OKA3ATEIH

Bun onneHOYHOr0 Matepuasa |
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(KOMIeTeHIIUN)

OLICHKH Pe3yJbTATOB
o0yueHust

CIOCOOHOCTBIO K CAMOOPTraHU3aIuN
u camooOpazoBanuto (OK-7)

3naert:
METOIbI CAMOCTOSITEIILHOTO
MOVCKAa MH(POPMAITHH

Komnnoksuym (Borpocsl 8, 14,
26)

Ywmeer:

IJIAaHUPOBATh COOCTBEHHYIO
paboTy B pamMKax
camMo00pa3zoBaHUsl.

Konnoksuywm (Bormpocsr 8, 14,
26)

Baaneert:

HaBbIKaMHU IIOUCKA U aHaJIn3a
UHpOPMAIIUU B paMKax
camMo00pa3oBaHus

Konnoksuywm (Bormpocsr 8, 14,
26)

CHOCOOHOCTBIO BBISBIIATD
€CTECTBEHHOHAYYHYIO CYIIHOCTh
npo0seM, BO3HUKAIOIIUX B X0/1€
poeCcCHOHANTbHOM ACSITEIIBHOCTH,
MPUBIIEKATD JUIS UX PEIICHUS
COOTBETCTBYIOIIUHN (PU3UKO-
matemarnueckuid anmnapart (OI1K-2)

3Haer:

OCHOBHBIC ITOHATHUA U METOIbI
pacdera aare3uy, CMauuBaHUS
U pacTeKaHMUs

Komnoksuym (Borpocsr 1-8,
15-31)
TectupoBanue (Bonpocs 1-7)

YmMmeer:

paCCqHTBIBaTI) OCHOBHBIC
TEPMOJIUHAMHYECKUE
apaMeTphl; BBIITOIHATE
MpaKTHYeCKHe paboThI MO
I/I3MepeHI/IIO OCHOBHBIX
(UBUKO-XUMHUYECKUX
rapaMeTpOB TPaHUIL pa3aena

Brinonnenue u 3amura
1a00paTOPHBIX pabOT
(;mabopatopubie paboTsl 2-11)

Baageer:

HaBBIKAMH TI0 IPUMEHEHUIO
pUOOPOB U YCTAHOBOK IS
W3MEPEHU aAre3uu,
CMauyMBaHUS M PaCTCKAHUS

Brinosinenue u 3ammra
71a00paTOPHBIX pabOT
(;mabopatopubie paboThI 2-9)

CIIOCOOHOCTHIO ApTYMEHTUPOBAHHO
BBIOMPATh U PEATH30BHIBATh HA
npakTuke 3PHEeKTUBHYIO METOIUKY
HKCIIEPUMEHTAIHOTO UCCIICAOBAHUS
napaMeTpOB U XapaKTEPUCTUK
npubOpOB, CXEM, YCTPOICTB U
YCTaHOBOK DJICKTPOHHUKH U
HAHORJICKTPOHUKH PA3INIHOTO
(YHKIIMOHATILHOTO Ha3HAYCHUS

3Haer:

OCHOBHBIC MCTOIbI I/I3MepeHI/I$I
(hUBUYECKUX BEITMYHH,
CBA3aHHBIX C aI€T H3HOHHOI>'I
MIPOYHOCTHIO MaTEpPHAJIOB

Komnoksuywm (Bompocsr 9-14)
TectupoBanue (BonpocsI 8-
11)

Ymeer:

MIPaBUIIBHO BBIOMPAThH
CpelncTBa U3MEPEHUN U
pa3pabaTbIBaTh METOJUKHI

Brinosinenue u 3ammra
J1a00paTOPHBIX pabOT
(;mabGoparopabie paboThI 2-9)

(IIK-2) BBIITOJIHEHUS] U3MEPEHUN
aAre3ny U IapaMeTpoB
CMauMBaHUA U PACTEKAHUS
Baaneert: Brinonnenue u 3ammra
METOJIaMU 00PaOOTKH | 1abopaTopHBIX paboT
aHallM3a pe3yJbTaToB (mabopatopubie paboTsl 1-11)
U3MEPEHUI
Tabruya 9. Kpumepuu oyenxku kauecmea 0C80eHUs OUCYUNTUHDBL
IIxkana no 0aJlIBI Kpurepun n nokasarejim OleHUBAHMSA pe3y/abTaTa 00y4eHust
TPAAUIUOHHOMI
NATHOAIBHOM
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CHUCTEME

HEJIOMyCK/ He
3a4TEHO

0-60

CryneHT He 00J1aaeT 3HAHUSIMHU:

METOJIbI CAMOCTOSITENILHOTO TIoncka napopmanuu (OK-7)
OCHOBHBIE MMOHATHS U METOJIbl pacuera aJire3uu, CMauuBaHus U
pacrekanus (OIIK-2)

OCHOBHBIE METO/Ibl U3MEpPEHUs (HU3HMUECKUX BEIUYUH, CBSI3aHHBIX C
aJIeTM3MOHHOM MpouHOCThI0 MaTepualoB (I1K-2)

CTtyaeHT He yMmeerT:

IUTAaHUPOBATh COOCTBEHHYIO pabOTy B paMKax
camoo0OpazoBanus. (OK-7)

paccYnTHIBAaTh OCHOBHBIE TEPMOAMHAMHUYECKUE TTAPAMETPBI;
BBITIOJTHSATH MPAKTHYECKUE PAOOTHI 10 H3MEPEHHUIO OCHOBHBIX
(U3MKO-XUMHYECKUX TTapamMeTpoB rpanu paszzaeina (OI1K-2)
NPaBUJIBHO BHIOMPATh CPEICTBAa U3MEPEHUI U pa3pabaThiBaTh
METO/IMKH BBITIOJIHEHUS] U3MEPEHUH aire3NH U TTapaMeTpPOB
cmauuBanus u pactekanus (11K-2)

CTyleHT He BJIaJeeT B 10CTATOYHOI Mepe HABbIKAMMU:
HaBBIKAMU MOMCKa U aHalln3a HH(OpMaIlMK B paMKax
camoo0OpazoBanust (OK-7)

HaBBIKAMU 110 IPUMEHEHUIO TPUOOPOB M YCTAHOBOK JIISI
U3MepeHuit aaresuu, cMaunBanus v pactekanus (OI1K-2)
METO1aMH 00pabOTKM M aHan3a pe3yabTaToB n3Mepenuii (ITK-2)

3a4TCHO

61-100

Y crynenTa cpopMupoBaHbI TOJLKO OCHOBHbIE 3HAHUS:
METOJIbI CAMOCTOSTENbHOTO TIoncka nunpopmanuu (OK-7)
OCHOBHBIC MTOHSATHS U METO/BI pacueTa aare3ny, CMauYuBaHUs U
pactekanus (OI1K-2)

OCHOBHBIE€ METObI U3MEPECHHS (PU3HMUECKUX BEJIMUNH, CBI3aHHBIX C
aJICTU3MOHHON POYHOCTHIO MaTepuanos (I1K-2)

Y cryaenTa cpopMupoOBaH NOPOroBbIii YPOBEHb YMEHUIi:
IUTAHUPOBATh COOCTBEHHYIO paboTy B paMKax
camoo0OpazoBanus. (OK-7)

paccunuThIBaTh OCHOBHBIE TEPMOJIMHAMUYECKHUE ITAPaMETPHI;
BBITOJIHATH MPAKTUYECKHE pabOThI 10 U3MEPEHNIO OCHOBHBIX
(U3MKO-XUMHYECKUX NTapamMeTpoB rpanu paszzaeina (OI1K-2)
MPaBWJIbHO BBIOMPATH CPENICTBA U3MEPEHU U pa3pabdaThIBATh
METOJUKH BBITIOJHEHHSI U3MEPEHUN aire3uu U MapaMeTpoB
CMauMBaHUS U PACTEKAHHUS

CTyneHT BJIajieeT HAYAJILHBIM YPOBHEM HABBIKOB:

HaBbIKaMU MOMCKA U aHalin3a HH(GOpMalluu B paMKax
camoobpazoBanus (OK-7)

HaBbIKaMU 110 IPUMEHEHUIO TPUOOPOB M YCTAHOBOK IS
U3MepeHuit aare3un, cMauuBanus u pacrekanus (OI1K-2)
MeTO1aMH 00pabOTKM U aHanmu3a pe3yabTaToB n3Mepenuit (ITK-2)

O1neHOYHBIC CPENCTBAa JUISI KOHTPOJII 3HAHWH CTYJIEHTOB IO JTUCIMIUIMHE OIPEIENSIOTCS B
COOTBETCTBUU C yUEOHBIM IIAHOM 00pa30BaTEbHON MPOTPaMMBI B B COOTBETCTBHH C TIOJIOXKEHHEM 00
0aJNTbHO-PEUTHHTOBOM CHCTEME aTTeCTallui 00YYaroIIUXCs IO 00pa30BaTEIbHBIM POTrPaMMaM BBICIIETO
oOpa3oBaHus — mporpaMmamM OakanaBpuara, MporpaMMaM CIEIUAIUTETa U IporpaMMaM MarucTpaTypbl
Kabapauno-bankapckoro rocygapctBeHHoro ynusepcurera uM. X.M. bepoekona (https://kbsu.ru/). IIpu
aTTecTallud OOYYaloONIMXCs OICGHWBAETCS KA4eCTBO pabOThI HA 3aHITHUSX, YPOBEHb IOJATOTOBKH K
CaMOCTOSITEIILHOU JICATEIIbHOCTH M KAUYECTBO BBHIITOJHEHHUS 3aaHUH.
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7. YueOHO-MeToaMYecKoe o0eceyeHue TUCHATIIMHBI

OcHoBHast iMTEpaTypa
Esctudeer E.H. Ilporieccer Ha moBepxHOCTH pazjaena ¢a3 [DIeKTpoHHBIA pecypc]| : ydeOHoe
nocobue / E.H. EBctugees, A.A. Kyxapos, A.C. KyxapoB. — DJIeKTpOH. TEKCTOBbIE JaHHBIE. —
CaparoB: Ait Ilu Dp Menua, 2018. — 287 c¢. — 978-5-4486-0208-5. — Pexum noctyma:
http://www.iprbookshop.ru/71581.html — DBC «IPRbooks».
[ToxpoBckass E.H. ®usnueckas xumusi. Xumus atMochepsl [DIEKTpOHHBIN pecypc]: yueOHoe
nocobue/ IlokpoBckas E.H., bempmoBa T.I.— DnexkTpoH. TeKCTOBBIE MAaHHbIE. — M.:
MocCKOBCKHII TocyIapCTBEeHHBI CTpoUTEeNbHBIN yHUBepcuteT, Al Ilu Op Memua, O5C ACB,
2015. — 109 c. — Pexxum gocrymna: http://www.iprbookshop.ru/27956. — 3BC «IPRbooks».
KonmpateeBa T.M. IloBepxHoctu [DnekTpoHHBIM pecypc]: yueOHOoe mocobme / T.M.
KonnpareeBa. — DIEKTPOH. TEKCTOBble JaHHble. — M.: MOCKOBCKMI TOCYAapCTBEHHBIN
cTpouTenbHbIl yHHBepcuTeT, Al [Tu Op Menuna, 9bC ACB, 2015. — 93 ¢. — 978-5-7264-1108-
8. — Pexxum gocryma: http://www.iprbookshop.ru/36151.html — 3BC «IPRbooks.
Hpo6ot I1.H. Hanosnektponnka [DnekTpoHHbIN pecypc]: yueoHoe mocodbue / I1.H. JIpobor. —
DJEeKTPOH. TEKCTOBBIE JaHHBbIE. — ToMck: TOMCKHII rocyapCTBEHHBI YHUBEPCUTET CHUCTEM
yOpaBIeHUS W paauodnexktponuku, 2016. — 286 c. — 2227-8397. — Pexum nocrymna:
http://www.iprbookshop.ru/72141.html — SBC «IPRbooks».
Adonckuii, A. A. DJNEKTpOHHbIE H3MEpPEHUS B HAHOTEXHOJOTHUSX U B MHUKPOIJIEKTPOHHUKE
[DnexTponnslii pecypc] / A. A. Adonckuii, B. II. [pskoHoB ; mox pea. B. I1. JIpsikoHOB. —
DneKTpoH. TeKcToBbIe manHbie. — CapatoB : [IpodobpazoBanue, 2017. — 688 ¢. — 978-5-4488-
0055-9. — Pexwum noctyna: http://www.iprbookshop.ru/63585.html — DBC «IPRbooks».

JonotHUTEILHAS JTUTEpPaTypa
Cymwm B.J1., I'opronos 10.B. ®u3nko-xuMu4eckrue OCHOBBI CMauMBaHuA U pacTekanus. M. Xumusi,
1979, 231 c.
beixoBcknii A.W. Pacrekanue Kues. HaykoBa nymka. 1983r. 191c.
Pycanos A.U1. ®a3oBble paBHOBECUS U IOBEPXHOCTHBIE sBIEHUS. - JI.: Xumus, 1967. - 346 c.
3uMoH A./Jl. Anre3us xuakoctd U cMauuBanue. M.: Xumus, 1974. 416 c.
PycanoB A.M. Jlekmuu 1o TepMoAMHAMHKE moBepxHocTeill: YueOHoe mnocobue. — CIIO6.:
H3nmarensctBo «Jlamby, 2013. — 240 c.
[Tomuyc, A. Kiien. Aare3usi. TexHOIOTUs CKIEUBaHUs. [ DIEKTPOHHBINA pecypc| — DIIEKTPOH. JaH.
— CII6.: ITpodeccus, 2007. — 374 c.
Kunnok 2. Anre3us u anre3ussl. M., Mup, 1991.
Crapoctun B.B. Marepuans! u MeToasl HaHOTeXHOIorunu. — M.: bunowm, 2008.
[Ile63yxoB A.A., Kapauaes A.M. Cerperanus, n305ITOYHOE HANpsHKEHUE M aare3us Ha TpaHULe
MHOTOKOMITOHEHTHBIX KOHAEHCHpOBaHHbIX (a3 // IloBepxHocTh. Pu3MKa, XUMHUS M MEXaHUKA.

1984, Ne 5, C. 58-67.

[Mepuoanyeckue u3xaHus
[ToBepxHOCTh. PeHTreHOBCKHE, CHHXPOTPOHHBIE U HEUTPOHHBIE HCCeA0BaHus (3KypHam);
N3zsectust PAH. Cepust ¢pusudeckas ()kypHan);
[Tpubopskl 1 TeXHHUKA SKCTIEpUMEHTA (KYypHAI);
®dusnka TBEpIOro Tesa (KypHan);
KBanTOBas ayekTpoHrKa (KypHA);
VYcenexu pusnueckux Hayk (KypHaun);
Kypnan pusngeckoit xumuu (KypHa);
du3MKa 1 TEXHUKA MOJIYTIPOBOJHUKOB (3KypHa);
N3BecTtus By30B. @usnka (kypHa).

HNHTepHeT pecypcesl
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Nanotechnology Industries (http://www.nanoindustries.com/);

Hanortexnonornueckoe coodmiectBo «Hanomerpy (http://www.nanometer.ru/);
AHaIUTHYECKUI mopTasl XMMU4ecKoil mpomeinuieHHOCTH (https:/newchemistry.ru/);

Kypnan «B mupe naykn» (https://sciam.ru/);

Hayuno-nonyssipusiit xxypHan «nemeHTsl» (https://elementy.ru/);

HosoctHoii caiit 0 HanoTexHomorusx «Nano News Net (NNN)» (http://www.nanonewsnet.ru/);
MexayHaposaHas ceTb Hay4dHbIX paboTHHKOB ResearchGate (https:/www.researchgate.net/);

Nk wbe=

NudopManMOHHO CIIPAaBOYHBIE CHCTEMBbI
1. Odunmaneueiii caiitr KabapauHo-bagkapckoro rocynapcTBEHHOrO yHuBepcurera uM. X.M.
Bepb6exona (https://kbsu.ru/)
[Tpoext «OTtkporThiit yHUBepcuTe™ KBI'Y (http://open.kbsu.ru/moodle/)
OnexktpoHHass Hay4yHas Oubmmoreka KBI'Y u  21eKTpoHHO-OMONIMOTEYHBIE  CHCTEMBI
(http://lib.kbsu.ru/)
DnekTpoHHO-O0ubnMoTeuHas cucrema [IPR Books (http:/www.iprbookshop.ru/)
DnekTpoHHO-Onbroreunas cucreMa «Koncynprant crygaenta» (http://www.studentlibrary.ru/)
Hayunast snekrponHnas 6ubnmnoreka eLibrary (https:/elibrary.ru)
PedeparuBHas u ananutrueckas 6a3a gaHabix Sciverse Scopus (http://www.scopus.com)
[MonuremaTtnueckas pedeparuBHO-OHOIMOrpaduuecKas 1 HayKoMeTprueckas 6a3a naHHbix « Web
of Science» (WOS) (http://apps.webofknowledge.com)
9. Koncynbrant mmoc (http://www.consultant.ru/)
10. I'apanT (http://www.garant.ru/)
11. Poccuiickas rocynapctBennast ouonmoreka (https://www.rsl.ru/)

N

W

e

IIpodeccuonanbubie 6a3bl JAHHBIX
[TomrOTekCcTOBast 6a3a maHHBIX ScienceDirect (https://www.sciencedirect.com/)
Cucrema nHGOPMAIIMOHHOTO TIOMCKA B HAy4YHOM cekTope 4science (https://4science.ru/).
baza gannpix HanomaTepuanoB Nano (https://nano.nature.com/)
baza nannbIxX cBoicTB MaTepuanioB SpringerMaterials (https://materials.springer.com/)
[TaTentrnas 6aza USPTO (http://patft.uspto.gov/)
HNHpopMannoHHO-TTOMCKOBas cucTema denepanbHOTO WHCTUTYTa  MPOMBINUICHHON
cooctBenHoctH (http:/new.fips.ru/iiss/)

AN

JlokanbHbIe HOPMATHBHBIE AKTHI

1. TonoxeHune o OaMTLHO-PEHTHHIOBOI CHCTEME aTTeCTalMM OOYyYaroLIMXcsi 0 00pa30BaTeNbHBIM
IporpaMMamM BBICIIIETO 00pa30BaHuUs — IMporpaMmamM OakaraBpuara, IporpaMMaM CIIeHAINTEeTa U
nporpamMmMaMm Maructpatypel KabGapauHo-bankapckoro rocynapcTBEHHOTO YHHUBEPCHUTETA WM.
X.M. bep6exkona. (https://kbsu.ru/)

2. Tlonoxenue o KypcoBod (KypcoBoMm) pabore (mpoekrte). IlpuHATO Y4eOHO-METOIUYECKUM
coBetoMm KBI'Y ot «29» aBrycra 2017r. (mpotokomn Ne®) (https://kbsu.ru/ )

3. Tlonoxenue o camoctosTenbHON padoTe obyuaromuxcss KbBI'Y. Ipunsato Yue6HO-MeToIn4ecKuM
coBetoMm KBI'Y ot «29» aBrycra 2017r. (mpotokomn Ne®) (https://kbsu.ru/ )

4. Tlonmoxxenue o paboueil mporpamMme JUCHMILTUHBI (MOIYJIsl) MO 0Opa30BaTEIbHBIM MpPOTpaMMam
Beictiero oopazoanusi B KbI'Y. [Ipunsaro Yueo6Ho-meroamaeckum coBetoM KBI'Y ot «01» utons
2018r. (mpotokon Ne§) (https://kbsu.ru/)

MeToanyeckue ykazaHusi 10 MPOBeJIeHUI0 PAa3IHYHBIX 3aHATHI
MeToanyeckue ykKa3aHusi K Ja0opaTOpPHbIM padoTaM TIPUBOIATCS B OINMCAaHWU BCEX
7a0opaToOpHBIX paldoT, MPEITyCMOTPEHHBIX HACTOSIIMM KypcoM. JlocTynm K ONHMCaHUsIM J1abopaTOpHBIX
paboT peanuszoBaH Ha caiite nundopmanronHoi cuctemsl KbI'Y (http://open.kbsu.ru/).

8. MaTepuajibHO-TeXHUYECKOE o0ecneyeHre JUCHMILTUHBI
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https://kbsu.ru/wp-content/uploads/2018/12/rpd01.pdf
https://kbsu.ru/wp-content/uploads/2019/03/polozhenie-o-samostojatelnoj-rabote.pdf
https://kbsu.ru/
https://kbsu.ru/
http://new.fips.ru/iiss/
http://patft.uspto.gov/
https://materials.springer.com/
https://nano.nature.com/
https://4science.ru/
https://www.sciencedirect.com/
https://www.rsl.ru/
http://www.studentlibrary.ru/
http://www.iprbookshop.ru/
http://lib.kbsu.ru/
http://open.kbsu.ru/moodle/
https://kbsu.ru/
https://www.researchgate.net/
http://www.nanonewsnet.ru/
https://elementy.ru/
https://sciam.ru/
https://newchemistry.ru/
http://www.nanometer.ru/
http://www.nanoindustries.com/

Jnsa peanuzanuu paboueidl mporpaMMbl JUCHMIUIMHBI «AIre3us, CMauMBaHUE M PACTEKAHUE»
MUMEIOTCSl CHelMaJbHble MOMELIEHUS ISl MPOBENEHUS 3aHATUHN JIEKIIMOHHOTO W CEeMHHAPCKOTO THIIA,
IPYIIOBBIX U MHAWBUIYAIBHBIX KOHCYJBTAIMM, TEKYLIETO KOHTPOJII U MPOMEKYTOYHON aTTECTALNH, a
TaK)Ke MOMEILIEHUS JJI1 CaMOCTOSITEIbHON pabOThl M OMEUICHUSI JIsl XpaHEHUs] ¥ TMPOPUIaKTHYECKOTO
oOciyxuBanusi o6opynoBanus. CrnenuaibHble MOMEHICHHS YKOMIUIEKTOBAHbI CIEIMAIU3UPOBAHHOM
MeOeIbI0 U TEXHUYECKUMU CPEJICTBA O0yUEHUS, CITyKallUMU 7151 IPeICTaBIeHUs: HH(GOpMaluu O0JIbIION
aymuropuu. JlucuuruinHa obecriedeHa: 3JeKTPOHHBIMH BEpCUSIMH OCHOBHOW nuteparypbl B OBC,
MYJIbTUMEAUMHBIMU TPE3CHTALUIMU JUIsl IPOBEICHUS JIEKIIMOHHBIX 3aHATHH M TECTOBBIM MaTepHalaMu
Ha caiite nHpopmanoHHoil cuctemsl KbI'Y.

JlekuMOHHAs1 YacTh Kypca IPOBOJNUTCS B!

e y4yeOHOM ayauTOpuM [ 3aHATHM JIEKIMOHHOIO M CEMUHApCKOro THUMA, KypCOBOTO
INPOEKTUPOBAaHUS  (BBIOJHEHUS  KYpCOBBIX  paboT), TPYNIOBBIX U  HHAMBUIYaIbHBIX
KOHCYJIbTallMi, TEKYIIEro KOHTPOJS M NPOMEXKYTOYHOW aTTecTalMu. AyAWTOpUsS OCHAIleHa
KOMIUIEKTOM y4eOHOM Mebenu (TmpemnojaBaTelnbCcKHe CTOJ, CTYyJ, CTOJNBl W CTyJbs s
00yyJaromuxcs), HHTEPaKTUBHBIM 000py10BaHNEM (HOYTOYK, MPOEKTOP, MHTEPAKTUBHAS JTOCKA).

JlaGopaTopHBIii NPAKTHUKYM BBITIOJIHIETCS B!

® KOMITBIOTEPHOM KJIacCe€, OCHAIIEHHOM COBPEMEHHBIMU KOMIBIOTEpaMH, CIEIHUATIN3UPOBAHHBIMU
KOMITBIOTEPHBIMH CTOJIAMHU, CTyJIbsAMHU. VMeeTcs HeoO0XoIuMoe NpOrpaMMHOE JIMIEH3UOHHOE
obOecnieueHnu. KommploTepHas TeXHHKA MPEIOCTaBIseT BO3MOXKHOCTH IMOAKIIOYEHHUS K CETU
WHTEpHEeT U I0CTYI B 3JIEKTPOHHYIO HHPOpMaLIMOHHO-00pa3oBaTesbhyto cpeny KBI'Y.

IlepeyeHb NPOrpaMMHBIX POIYKTOB:
JIuneH3MoHHOe MPOrpaMMHoOe odecnedyeHme:

1. Hpoayktet MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic Edition
Enterprise);

2. AwntuBupyc Kaspersky Endpoint Security CtangaptHbiit Russian;

BecniiatHoe mporpaMMHoe obecnieyeHune B CBOOOJHOM J0CTyIe:

1. Tlaker oducHbix nporpamm Libre Office (Gecruiatnoe 10, pacnpocTpaHseMoe Moj JHIIEH3HEH
GNU LGPL - https://ru.libreoffice.org/);

2. ApxmBatop 7zip (GecrumatHoe IIO, pacmpoctpansemoe mnon Junensueit GNU GPL -
https://sourceforge.net/projects/sevenzip/)

3. Ilporpamma st pabotsl ¢ pdf my6nukanusimu Sumatra PDF (6ecrinatHoe [10, pactipoctpansemoe
non ymnensueir GNU GPL - https://www.sumatrapdfreader.org);

4. HUnarepuer Opayszep Mozilla Firefox (GecrmatHoe IIO, pacmpoctpaHseMoe TMOA JUIEH3UEH
MPL/GNU GPL - https://www.mozilla.org)

5. Cucrema noctpoenue rpapukoB SciDAVis (6ecrutatnoe I10, pactpocTpansemoe 1Mo JTUICH3UEH
GNU GPL - http://scidavis.sourceforge.net/);

6. Ilaker mpuknamgHblx Matematuueckux mporpamm Scilab (6ecmmatnoe 1O, pacmpoctpansemoe
non ynnensueit CeCILL license/GNU GPL - https://www.scilab.org/)

Cuctema nokanbHOil cetu KBI'Y mpemocraBiseT BO3MOXHOCTh OJHOBPEMEHHOH pabOTHI
OO0JIBIIIOrO KOJMYECTBA I0JIb30BaTENCH KaK B JIOKAJIBHOM CETH By3a, Tak M yepe3 ceTb «lHTepHeT» ¢
cobmoneHreM TpeOoBaHMH HMH(POPMAIIMOHHONW 0€30MacHOCTH M pasrpaHUYEHHEeM JocTyna K
uHpopManuu. ONEKTpOHHas HWHPOPMALMOHHO-00pa30BaTeNbHasl Cpela OpraHu3allid  IO3BOJISET
OCYILIECTBUTh DPabOTy oOyuarommuxcs W3 000 TOYKM JocTyna, B ToM uucie u3BHe BVY3a. [lpu
OCYILECTBJIEHMH O0Opa30BaTENLHOIO IIpollecca CTYJEHTaMHd M IPENOAABATENIEM  HCIOJIb3YHOTCS
MH(POPMALIMOHHO CIIPABOYHBIE CUCTEMBI.
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https://www.scilab.org/
http://scidavis.sourceforge.net/
https://www.mozilla.org/
https://www.sumatrapdfreader.org/
https://sourceforge.net/projects/sevenzip/
https://ru.libreoffice.org/

Oco0eHHOCTH peau3aliMii AWUCUMIUVIMHBI JJIsi HHBAJMIOB M JIMI € OrpaHUYeHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

Jl1 CTyJIEeHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 37J0POBbSI CO3[IaHbl CIICLUAJIBHBIE YCIOBUS
JUIsL TIOJy4eHHs oOpa3zoBaHusl. B 1enfx JJOCTYNHOCTH TMOJIy4E€HHS BBICIIErO0 00pa3oBaHUS IO
o0pa3oBaTeNbHBIM MPOrpaMMaM MHBAJIUAAMU U JIMIAMHU C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3]I0POBbSI
YHUBEPCUTETOM 00€CTIedrBaeTCs:
1. JInst ”HBaNMMIOB € HAPYIICHUAMU 3peHus (cIaboBHUIAIINE, CIETBIC)

e AnbpTepHaTHUBHAs BepCHs OQHUIMATBHOTO caiiTa B ceTH «MHTEepHeT» AJisl CTaOOBUIAIINX;

e [lpucyrcTBue  accucTeHTa, OKasbplBaromiero oOydaromeMycss HeoOXOJUMYI0  MOMOIIb,
nyOJIMpoBaHHE BCIyX CHPAaBOYHOW HHGOpMAIMKM O PACHHCAHUU Y4YEOHBIX 3aHATHH; HaJIHM4YUe
CPEACTB Il YCWUJICHUS OCTaTOYHOTO 3pPCHHUs, OpailJIeBCKOWM KOMIBIOTEPHOM TEXHUKH,
BUJICOYBEIMUYUTENCH, MporpaMM HEBU3YaJIbHOTO JOCTyNa K WHGOpPMaluu, MporpaMm-
CHUHTE3aTOPOB PEUM U JAPYTUX TEXHUUECKUX CPEACTB MpueMa-nepeaadn yuyeOHol uHpopmaluu B
JOCTYITHBIX (pOpMax JUIs CTYZACHTOB C HApyIICHUSAMHU 3PCHHUS;

e 3agaHus JUIs BHIIIOJHEHUS Ha dK3aMEHE 3aUUTHIBAIOTCS aCCUCTEHTOM,;

e [IucbMeHHbIE 3a/1aHUs BBITIOJIHSIOTCS Ha Oymare, TUKTYIOTCS aCCUCTEHTY 00YyYarouMcs;

2. JIns MHBaJIMIOB U JIMI] C OTPaHUYEHHBIMH BO3MOXKHOCTSMH 370POBBS MO CIyxy (cimabocislmiaiiye,
TIIyXue):

e Ha 3auere/sx3aMeHe TPUCYTCTBYET AaCCHUCTEHT, OKa3bIBAIOIIUN CTYIACHTY HEOOXOAUMYIO
TEXHUYECKYIO MTOMOIIb C YY€TOM MHIMBHIYaJbHBIX OCOOCHHOCTEH (OH IMOMOTaeT 3aHATh pabouee
MECTO, IepeIBUTAThCA, TPOYUTATh U OPOPMUTH 3a/I1aHNE, B TOM YHCIIE 3aITUCHIBAS 11O/ TUKTOBKY);

e 3ayer/3K3aMeH NPOBOJIUTCS B MUCbMEHHOH (opMme;

3. J1nst M”HBAJIMOB U JIUI] C OTPAHUYEHHBIMU BO3MOYKHOCTSMU 370POBbSI, UMEIOIINX HAPYIIEHHs OTIOPHO-
JIBUTaTEJIbHOTO armapara:

e (Co3naHbl MaTepHUaIbHO-TEXHUYECKUE yCIIOBUS, o0ecreunBaroIne BO3MOXXHOCTh
OecTpensITCTBEHHOTO JOCTyNna oOOydarolmuxcs B Yy4yeOHbIE TOMEIICHUs, OOBEKTY MUTaHHS,
TyaJeTHble ¥ JpYyrde IIOMEUICHUS YHHUBEPCUTETa, a TakKe MpeObIBaHUS B yKa3aHHBIX
MOMEIIEHUSX  (HaIW4YuMe  PACIIUPEHHBIX  JBEPHBIX IMPOEMOB, TMOPY4YHEH U  JOPYrHux
IPUCIIOCOOJIEHUH).

e [lucbMeHHbIe 3aJaHUs BBIMOJHSIOTCS Ha KOMIBIOTEPE CO CHEMAIN3UPOBAHHBIM MPOTPAMMHBIM
o0ecreyeHneM WM TUKTYIOTCS aCCUCTEHTY;

e [lo xemaHuro cTyJIeHTa YK3aMEH MPOBOJIUTCS B YCTHOH (hopme.

e (OOyuaromuecss W3 4YHCla JMI C OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbsl OOECIEUEHBI
ANIEKTPOHHBIMH 00pa3oBaTEeIbHBIMHU pecypcamu B (opMax, aIalTUPOBAHHBIX K OIPAaHHMUEHHSIM MX
3J10pPOBbsI
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Jlner u3MeHeHmii (1onosiHeHnii) B padoyeii nporpaMmMe IMCHUIIIHHBI

«Aare3usi, CMAaYMBAHHE M PACTEKAHUE»
10 HanpaBJaeHHI0 NoAroToBKU 11.03.04 Di1ekTpOHMKA U HAHA0IJIEKTPOHUKA
Ha 2021 — 2022 y4eOHbIii rog

Ne i/nm

JuemeHT (myHKT) PII/{

IlepeyeHb BHOCUMBIX
H3MEHEHHUH

Ilpumeyanue

OOcyskJIeHa 1 peKOMEHI0BaHa Ha 3aceJaHuu

Kag[zeg[za QJICKTPOHUKH U QI/HI)[}OBBIX HH!I!O[!M&QHOHHLIX TGXHOHOFHﬁ,

MPOTOKOJT Ne OT « » 2021 r.
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