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1. HEJIA U 3AJIAYU JTUCHUTIJINHBI
1.1. Mean mucuMIUIMHBI. (QopMUpOBaHME Yy OOyyarolUXcs Haubosee
OOIMMX TPEICTaBICHUA O COBPEMEHHOW HaHO-, MHKPOCHUCTEMHON TEXHHKE U
ONITOMEXaHUYECKIX CHCTEMaX, UX TEXHOJIOTUYECKOM Oa3e, PU3NuecKux MpUHIIUIIAX
pabOTHI PJIEMEHTOB ATUX CUCTEM

1.2. 3apaun ocBOeHUS TUCHUILINHEI

- u3yueHue (PU3NYECKUX TMPOIECCOB B CEHCOPHBIX M AaKTIOATOPHBIX
AJIEMEHTaX MHUKPOCHUCTEMHOM TEXHUKH U  TEXHOJOTUYECKUX OCHOB  HX
U3TOTOBJICHUS, 0a30BbI€ TEXHOJOTHH U OCHOBHBIX TEXHOJIOTHUECKHUX OIeparuit
HAHO-, MUKPO- M OTITOMEXaHUYECKUX CUCTEM;

- pa3BUTHE YMEHUW HCIOJIb30BATh CBEJACHUSI O (DU3NYECKUX MPUHIIMIAX
paboThI, XapaKTEPUCTUKAX U TMapamMeTpax HaHO- U MHUKPO- M ONTOMEXaHUYECKHUX
CUCTEM; JIaBaTh OOIIYI0 XapaKTePUCTUKY 0a30BbIM TE€XHOJIOTHUSIM HAHO- U MUKPO- U
OIITOMEXAHNUYECKUX CUCTEM

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JucuuniuHa «HaHo- MUKpPO- U ONITOMEXaHUYECKUE CUCTEMBI» OTHOCUTCS K
JTUCIUIUIMHAM BapUATUBHOM YacTH (IUCIUIUIMHA 110 BIOOPY) Osoka B1.

3. HEPEYEHD IINIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIJIMHE

[Iportecc m3ydeHuss AUCHMIUTUHBI «HaHO- MHKpO- W ONTOMEXaHWYECKUE
CUCTEMBI» HaIlpaBlieH Ha (OPMUPOBAHUE CICTYIOMINX KOMITETCHIIN:

IIK-6 - crmocoOHOCThIO CaMOCTOSTENIBHO BBIMOJIHATH (PU3HKO-TEXHUYCCKHE
Hay4YHbBIC MCCIICJIOBAHHS ISl ONTUMH3AIMN TTapaMeTPOB OOBEKTOB U TPOIIECCOB C
UCTIOJIh30BAaHUEM CTaHIAPTHBIX U CIICIUATBHO pa3pad0TaHHBIX HHCTPYMEHTAIBHBIX
Y TIPOTPAMMHBIX CPEJICTB

JIIK-2 - crtocoOHOCTh CaMOCTOSATENIBHO pa3padaThiBaTh HOBBIE MaTEpPHUAJIbI,
AJIIEMEHTHI, TPUOOPHI U YCTPOMCTBA IIIEKTPOHHOM TEXHUKH, paOOTAOIINE Ha HOBBIX
(bu3HUECKUX MPUHITUTIAX

Pe3yabTaThl 00yueHUsl, XapaKTepUu3ywimue

Komnerenuus
chopMHUPOBAHHOCTH KOMIIETCHIIUH

[1K-6 3HaTh OPraHU3alMOHHO-METOIUYECKUE U
HOPMATHUBHBIE JOKYMEHTBHI ISl BHIIOJHEHUS
HAy4HO-UCCIIEIOBATENbCKUX padOT

YMETh OCYIIECTBIATH cOOp, 00pabOTKy, aHAIHU3 U
CHUCTEMATH3aLIUI0 HAYYHO-TEXHUYECKOHN
uH(GOpPMAIINH 110 TEME UCCIICI0BAHNUs, BRIOMPATH
METOAMUKY U CPEJCTBA PEUICHUS 3aJjaul

BJIaJeTh HaBBIKAMU ITOAIOTOBKHU
HAay4YHO-TEXHUYECKUX OTYETOB, 0030POB,
MyOJIMKAIUi 10 pe3yJibTaTaM BBITTOJTHEHHBIX
HCCIeJ0BaHUHI




JIIK-2

3HATb J3JICMCHTBI HAHO- M MHUKPOCHUCTCM, 0a3oBEBIC
TCXHOJIOI'NH u OCHOBHBIC TCXHOJIOTHYCCKUC
orncpanuu HAaHO-, MHKPO- W OIITOMEXaHHYCCKHUX
CHUCTEM

YMETh UCTIOJb30BaTh HOBbIE (DM3UYECKUE MTPUHITUIIBI
pu pa3zpaboTKe HAHO-, MUKPO- U
ONITOMEXaHUYCCKUX CHCTEM

BJIQJICTh CIOCOOHOCTHIO CAMOCTOSITEIILHO
pa3pabarbiBaTh HAHO-, MUKPO- U OITOMEXaHUYECKHE
CUCTEMBI, pabOoTaroI1e Ha HOBBIX (PU3UYECKHUX
MPUHITUTIAX

CHCTEMBI» COCTaBIIIET 5 3.¢.

4. OFBEM JUCIUIIJIMHBI
OO61mast TpyA0eMKOCTh NUCHUIUIMHBI «HaHo- MUKPO- U ONTOMEXaHUYECKHE

Pacnipenenenuie Tpyn0€eMKOCTH AUCHMIUIMHBI 110 BUAM 3aHITUN
o4yHas popma 00ydyeHus

. Bcero |CemecTpsl

Bunbr yue6HoM paboThI HACOR 3
AyAUTOpPHBIE 3aHATHS (BCEro) 36 36
B TtoMm uncrne:
Jlekun 18 18
ITpaktrueckue 3austus (113) 18 18
CamocTosiTesqibHasi paboTa 108 108
KypcoBoii npoexT + +
Yacel Ha KOHTPOJIb 36 36
Bu bl mpoMexyTOYHOM aTTeCTalU - SK3aMEH + +
OO6mmas Tpy10€MKOCTb:
aKaJIEMUYECKHE YaChl 180 180
3a4.e 1. 3) 3)

5. COAEPKAHUE JUCHUIIJIMHBI MOAYJIS)

5.1 Copep:xkanue pa3gejioB IUCHUIUVIMHBI W pacnpeaejieHue

TPYA0EMKOCTH 10 BUAAM 3aHATHI

ouyHasi gopma o0yueHus

Ne HaumeHnoBaHue Temsbl ConepxaHue paszziena Jlexn Tpax CPC Beero,
/1 3aH. qac
1 |Bgenenue B nucuuimiuay «HaHo- MUKpO Llenu u 3anaun kypca «Hano- MUKpO 1
U ONITOMEXaHMYECKHUE CHCTEMBI» onToMexaHu4eckue cucteMbl». OCHOBHbIC 4 2 18 24
HOHSITUS U TEPMUHBI
2 OOBEKTBI HAHO-, MUKPO- TTapameTpbl U XapaKTEPUCTUKU HAHO-, MUKPO-
ONMTOMEXaHMYECKON TEXHUKU u onrocucreM. Kitaccudukarius HaHO-, MUKPO- 4 2 18 24
Y ONTOMEXaHHYECKUX CHCTEM
3 TeXHOJIOrnuecKHe OCHOBBI TexHOMoruyecKre OCHOBBI H3rOTOBJICHUS
W3TOTOBJICHHS HAHO- MHKPO U HAHOMEXaHUYECKHUX CHCTEM.
OINTOMEXAHUYECKUX CHCTEM TexHOmoruyecKre OCHOBBI U3TOTOBJICHUS 4 2 18 o4
MHKPOMEXaHHYECKUX CHCTEM.
TexHOMoruyecKre OCHOBBI H3rOTOBJICHUS
OITOMEXaHUYECKUX CHCTEM




4 Hanomexanudeckue cucTeMsl Hanomanunynsaropsl. Hanomexanudeckue
pE30HATOPBI

5 MuKpoMexaHIHYECKHE CUCTEMBI KoncTpykimu 1 mpuHIUIEL paboTHI
MHUKPOMEXaHNYECKUX IPHOOPOB. DIIeMEeHTHAS
0a3a MUKpOMEXaHNYECKUX IPHOOPOB.
JluHaMuKa 4yBCTBUTEIIBHBIX AIEMEHTOB 2 4 18 24

MHKpPOMEXaHINYECKUX TIPHOOPOB.
M3mepurenbHbie cBONCTBA
MHKPOMEXaHHYECKIX TPHOOPOB

6 OnToMexXaHHYECKUE CUCTEMBI OHTOBHGKTpOMeXaHI/I‘lCCKI/Ie KOMIIOHCHTBI.
OnToMexaHHYECKUE CXEMBI.
OnToMexaHHYECKUE MUKPOIPUBObL
JBHKCHH

Hroro| 18 18 108 144

5.2 IlepeyeHnb J1a00OpPaATOPHBIX PadoT
He npenycmoTpeHo yueOHbIM TIIaHOM

6. MIPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBeTcTBMM ¢  y4eOHBIM  IUIAHOM  OCBOCHHE  JIUCIHUTLIHMHBI
peayCMAaTPUBAET BBHITIOJIHEHUE KYPCOBOTO TPOEKTa B 3 CeMECTpe MJIs OYHOU
dbopmbI OOyUEHMUS.

[TpumepHast TEMaTUKa KYpPCOBOTO MPOCKTA: «Pa3zpaboTka
MHUKPOMEXaHUUECKOTO akcenepoMerpa L-tumax.

3anaum, pemaeMble IPU BBHITOJIHEHUH KYPCOBOTO TIPOEKTa:

* 3aKperyieHne M yriayOJieHHe TEOPETUYECKUX 3HAHUM, MOIYyYeHHBIX
CTyJ€HTaMU TpPH OCBOCHHUU TEOPETUYECKOI0 Marepuana aucuuriiuael «HanHo-
MHUKPO- U ONITOMEXaHUYECKHE CUCTEMBI» B (pOpME ayAUTOPHBIX 3aHITHI: JIEKIIUN U
PAKTHK;

* MPUOOPETEHUE OTBITA CAMOCTOATEIIPHOM pabOThI ¢ HAYYHOM, TEXHUUECKOM,
CIIpaBOYHOM, maTeHTHOU uTepatypoit, 'OCTamu u T1.1.;

* MPAKTUYECKOE TMPUMEHEHUE 3HAHUM, TMOJMYYCHHBIX TMpPU H3YyUYEHUU
obmenpohecCHOHAIBHBIX UCITUTIINH.

KypcoBoii  mpoekT Bkmwouar B ce0d TpaduyecKyr0 4acTb H
PacUYeTHO-TIOSICHUTENIbHYIO 3aITUCKY.

7. OHEHOYHBIE MATEPHAJIBI IS ITPOBEAEHUSA
MMPOMEXXYTOYHOM ATTECTAIIUA OBYYAIOIIUXCS MO
JUCHUIIJINHE

7.1. Onucanue mokasartejied 1 KpUTepUeB OLEHUBAHUS KOMIIEeTEHUMI
HA pPa3jIMYHBbIX 3Tanax ux GopMupoBaHMsl, ONMUCAHUE KA OLlEHUBAHUS

7.1.1 Dran Tekymero KOHTpOoJIf

Pe3ynbTaThl TEKyIIEro KOHTPOJS 3HAHUM U MEKCECCMOHHOW aTTEeCTalluu
OLICHUBAIOTCS MO CICIYIOIIEH CUCTEME:

«aTTECTOBaH»;

«HE aTTECTOBAH.

Komire- PesyabTaThl 00y4yeHus, Kpl/lTepl/ll/l
XapaKTepHu3yoIIue ATTecTOBaH He aTrecTOBaH
TCHIMsH c(hopMHPOBAHHOCTH KOMIIETeHIUH OLICHUBAHUH
[1K-6 3HaTh Tecr Bemonaenne pabor| Hebimonnenue
OpPTraHU3alIOHHO-METOINYECKUE U B CPOK, paboT B CpoK,
HOpPMAaTHBHBIE JOKYMEHTBI JJIsI HIPEAYCMOTPEHHBIN | IPEAYCMOTPEHHBI




BBITIOJIHEHUS B paboumnx it B pabounx
Hay4HO-HCCIIEIOBATEILCKIX padoT porpammax porpamMmmax
YMETh OCYIIECTBIISATH COOp, Tect Bemonnenue pador| Hebimonnenue
00paboTKy, aHATIH3 U B CPOK, paboT B cpoK,
CHCTEMATH3ALHIO MPETyCMOTPEHHBIH | IPETyCMOTPEHHBI
Hay4YHO-TEXHUYECKON MH(pOpMaIIH B paboumnx it B pabounx
TI0 TEME HCCIIeJOBaHUsI, BBIONPATh nporpammax nporpammax
METOIIMKY ¥ CPEICTBA PELICHHS
3a1a4u
BJIaJIETh HABBIKAMH MTOATOTOBKU Tect Bemonnenue pador| HebimonneHue
Hay4YHO-TEXHUYECKHX OTYETOB, B CPOK, paboT B cpoK,
0030pOB, ITyOJIMKALIUIA IO MPETyCMOTPEHHBIH | TPETyCMOTPEHHBI
pe3ynbTaTaM BBITIOTHEHHBIX B paboumnx it B pabounx
UccIeloBaHuN porpammax porpammax
ATIK-2 3HATh BJIEMEHTHI HAHO- U Tect Brimonuenue pador| HepwimonneHnue
MHKpOCHCTEM; 0a30BbIE B CPOK, paboT B cpokK,
TEXHOJIOTHH ¥ OCHOBHBIE MPETyCMOTPEHHBIH | TPETyCMOTPEHHBI
TEXHOJIOTMYECKUE OTepaluy HaHO-, B paboumnx i B pabounx
MHKPO- M ONITOMEXaHUYECKHX nporpammax nporpammax
CHCTEM
YMETb HUCIIOJIB30BAaTh HOBBIE Tect Beinonnenue pador| HesbimonueHue
(u3nuecKre MPUHIIMITBI TIPH B CPOK, paboT B CpoK,
pa3paboTke HaHO-, MUKpO- U HPEyCMOTPEHHBIHN | IPEIYCMOTPEHHBI
OIITOMEXaHUYECKUX CUCTEM B pabo4mx il B paboumnx
porpaMmax porpaMmax
BJIaJICTh CIOCOOHOCTHIO Tect Brinonnenue pador| HesbimonneHue
CaMOCTOSITENHLHO pa3padaThIBaTh B CPOK, paboT B CpoK,
HAHO-, MUKpPO- U MPEeyCMOTPEHHBIN | IPEyCMOTPEHHBI
ONTOMEXAHUUECKHE CUCTEMBI, B pabounx i B pabo4mx
paboTaromye Ha HOBBIX mporpamMmmax nporpamMmax
(U3NUECKUX MPUHLIUIAX

7.1.2 JTan npoMe;KyTOYHOr0 KOHTPOJIsI 3HAHUI
Pe3ynbpTaThl MPOMEKYTOUYHOTO KOHTPOJISI 3HAHUH OIEHUBAIOTCS B 3 CEMECTpe

JUIsL O9HOU (POPMBI 00YUEHUS 1O YEThIPeXO0aIbHOM CUcTEME:

COTIUYHOY;

«XOPOILLIO»;
«YIOBJIETBOPUTEIBHOY;
«HEYJIOBJIETBOPUTEIHLHO.

Komme- Pe3ynbraTbl 00y4yeHus, Kpurepun
XapakTepu3ylolue OT1an4HO Xopowo Yaos. Heynos..
TCHIHHA copMHPOBAHHOCTH KOMIIETEHIIMHU OllCHUBaHUSA
I1K-6 3HaTh Tect Bemonnenu | Bemmonnenune | Bemmonnerune | B tecte
OpTaHU3AIIOHHO-METOINIECK e Tecta Ha | Tecra Ha 80- | Tecra mHa 70- | menee 70%
Ye ¥ HOPMATUBHBIC TOKYMEHTBI 90- 100% 90% 80% MPaBUIIbHBI
JUUISL BBITTOJTHEHHMS X OTBETOB
HAyIHO-HCCIIE0BATENECKUAX
pabot
YMETbh OCYIIECTBISATEH cOOP, Perenne 3amaun | [Ipomemonct | IIpomemonctp | 3amaum He
00paboTKy, aHAIIN3 U CTaHIAPTHHIX | PEIICHHI B P MpOBaH HUpOBaH PpeTIeHBI
CHUCTEMAaTH3ALINIO0 TIPAKTHYECCKH | TOTHOM | BEpHBIH XOJ | BEpHBIH XOI
HAYYHO-TEXHUYECKON X 3a1a4 o0beMe 1 peteHns perieHus B
WHPOPMAIINH 110 TEME MOTYYEHBI | BCEX, HO HE | OONBIIMHCTBE
HCCIIEIOBAHMSI, BEIOUPATH BEPHEIC TOTy4EH 3a7a4
METOAMKY M CPEICTBA OTBETHI BEPHBIH
PpelIeHHs 3a1aun OTBET BO
BCEX 3a7auax
BJIaJIETh HABBIKAMH Pemrenne 3amaun | [Ipomemonct | IIpomemonctp | 3amaun He
ITOJITOTOBKH TIPUKIIAJHBIX | pEIIeHHI B p UpOBaH HUpOBaH pEeTIeHBI
HAyIHO-TEXHUICCKUX OTYETOB, [3a/1a4 B TIOJTHOM | BEpHBIH X0 | BepHBIH XOI
0030pOB, IMTyOIMKAIHIA O KOHKpEeTHOH | oObpeme m peneHns peIIeHHS B




pe3ynbTaTtaM BBITIOHEHHBIX — |MpeJMETHOH | Momy4deHBl | BceX, HO HE | OOJNBIIMHCTBE
HCCIIE0OBaHUN obmactu BEPHBIC HONTy4eH 3a1a4
OTBETHI BEPHBIN
OTBET BO
BCEX 3aJla4ax
JIIK-2 |3HaTh 3JIEMEHTHI HAHO- U Tect Boinonuenu | Bemmonnenue | Beimonnenue | B Tecte
MHUKpOCHCTeM; 0a30BbIE e Tecta Ha | Tecta Ha 80- | Tecta Ha 70- | menee 70%
TEXHOJIOTH U OCHOBHBIE 90- 100% 90% 80% MIPaBUJIBHBI
TEXHOJIOTHUECKHUE ONeparuu X OTBETOB
HaHO-, MHKPO- U
OITOMEXAaHUYECKUX CUCTEM
YMETh UCIIONB30BaTh HOBble  |Perenue 3amaun | IIpomemonct | IIponemoncTp | 3anaun He
(u3MyecKre MPUHIMIBI IPH  |CTaHAAPTHBIX | PEIIeHBI B | p MpoBaH UpOBaH pemIeHs
pa3paboTke HaHO-, MUKPO- U [IpPaKTHYeCKH | TONHOM | BEepHBII X0 | BEpHBIH XOI
ONTOMEXaHUYECKUX CUCTEM  |X 3azad obobeme u peleHus peleHus B
TIOJIy4eHbI | BCEX, HO HE | OOJBLIMHCTBE
BEPHBIC MONTy4eH 3a1aq
OTBETHI BEPHBII
OTBET BO
BCEX 3aJlauax
BJIAZIETH CIIOCOOHOCTBIO Pemenne Bagaun [Mponemonct | [IpogemoncTp | 3agaun He
CaMOCTOSTEIBHO MPUKIAIHBIX | PELICHBI B p BpoOBaH UPOBaH peLIeHBI
pa3pabaThiBaTh HAHO-, MUKPO- [3a1a4 B [IOJJHOM | BEPHBIN X0 | BEPHBIN X0,
M OIITOMEXaHUYECKHUE KOHKPETHOU o0beme n pelenus peleHus B
CHCTEMBI, paboTarolye Ha MpEeIMETHON | TMONYy4YeHbl | BCEX, HO He | OOJBIIMHCTBE
HOBBIX (PU3UUECKUX obnactu BEPHBIC MOTy4eH 3a1ad
MIPUHIUIIAX OTBETHI BEPHBIN
OTBET BO
BCEX 3a/1auax
7.2 TlpumepHblii mepeYyeHb  OIEHOYHBIX CpeACTB  (TUNOBBIE

KOHTPOJIbHbIE 3aaHUSl WM HHble MaTepuajbl, HeO0X0AUMBbIe IS OLEHKH
3HAHUI, YMEHU, HABBIKOB U (WJIH) ONbITA JeATEJILHOCTH)

7.2.1 llpuMepHbBIi epeveHb 3aJaHUH 1J151 MOATOTOBKY K TECTHPOBAHUIO

1. Ksapyesoe cmexno kax mamepuai, 001a0AOWUL MUHUMATILHLIMU
nomepsaMu Ha GHymMpeHHee mpenue U SUCmepe3uc, MaKkCUMAaibHOU 000pOMHOCMbIO
npu  B8bICOKOU  CMAOUNbHOCMU — (UIUKO-MEXAHUYUECKUX  Xapakmepucmuk,
UCNONBL3YIOM OJISl U320MOGIeHUS. OMBEMCMBEHHbIX 0emanell MUKPOMeXaHU4ecKux
aupockonoe (MMI') u muxpomexanuueckux axcerepomempos (MMA), 6 mom uucne
MasmHuka axcenepomempa. Keapyesoe cmexno 6 3acomoskax modxxcem Ovimb
NOJYYEeHO HeCKONbKUMU MEXHOA02UYEeCKUMU CROCOOaMU.:

@) 8AKYYMHOU NJIABKOU MUHEPATbHO20 KPUCMALIUYECKO20 CblPbs 8 Nedu C
nocnedyroueli 0caokou pacniaéa UHEPMHbIM 2A30M,

0)  evipawusanuem  «Oyauy — nymem — HANAABKU 8  NJIAMEHU
KUCTIOPOOHO-8000POOHOU  20pPeNKU  HA  NOOBUMNCHYIO — MUUWIEHb  PAChaéd
MUHEPATbHO20 KPUCMALIUYECKO20 CbIPbS;

8) 8bICOKOMEMNEPAMYPHBIM napogazuvim 2UOPOAUZOM
YembIPexxXI0PUCmo20 KPpeMHUsL 8 NIAMEHU COPETKU.

Kaoicowiti  uz  nepeuucnenuvix  cnocobog  npouszsoocmea  cmexia

3aknaovieaem npucywue emy u Haciedyemvle 8 HNOCAeOVIOWUX Onepayusx
U320MOBNEeHUSL MASMHUKO8 CBOUCMEA.

Kaxkou npoyecc npouzsoocmea keapyesoco cmekia no380Jis.em NoLy4umo
3a20moeKy, 8 Haubolvwieln Mepe  yoosiemeopsaoujue  QYHKYUOHATLHLIM
mpebo8anUsAM  MASAMHUKOBLIX  NO0BECO8  AKCENepoOMempos,  U320MOBIISEMbIX



U30MPONHLIM MPAGIEeHUEM?

2. Hna wuzeomoesnenuss noosecos MMI u MMA wneobxooumo umems
NJIOCKONAPANNENbHYI0  NAACMUHY U3 KPEeMHUs C KAYecmEeHHbIMU MOpYaAMU,
NOBEPXHOCMU KOMOPBIX OO0JIHCHbL OblMb 00pabomansvl Mmakum 00pazom, 4moouvl
muxpopenved ne npesviwuan 0,05...0,1 mrm, uzmeHeHHblll NOBEPXHOCMHBIU COU
ovin He Oonee 1 mxm. Taxkue naacmunbl ¢ NPEYUUOHHLIMU NOBEPXHOCMAMU
0bpabamvigarom 6 CIOHCHOM U OJUMEIbHOM MEeXHOJI02U4ecKoM npoyecce,
QUHUUHBIMU ONEPAYUAMU KOMOPO20 MO2YMm ObiMb:

a) cynepunuwi ¢ nacmamu UiU CYCHEeH3UAMU HA OCHO8E AIMA3HBIX
MUKDONOPOWKO8 3ePHUCMOCMbIO 1 MKM U MeHee;

0) XumMuxKo-mexanuieckoe noauposanue (00800Ka) CYCNEeH3UAMU HA OCHOBE
MUKDO3EpPEeH OKUCU KPEeMHUS (CUTUKO30IU U CUTUKO2ENU, a MAaKdice «IInaaszy,
«Aspocuny);

8) XUMUKO-OUHAMUYECKOe NOIUPO8aHue (00800Ka) 8 pacmeopax KUciom u
oxucaumeretl.

Kaxoii u3 @unuwnvix npoyeccoé obecneyugaem Jnyuuiee Kauecmeo
Nno8epxXHOCmuU y KpPEeMHUEBbIX nIacmuH (MUHUMATILHYTO gbiCcomy
MUKDOHEPOBHOCMEY,  MUHUMAIbHbIUL — HAPYWEHHbIU — CIOU U COXpAaHeHue
2eoMempu4ecKol moYHOCmuy nAAcmuH)?

3. Jusnexmpuueckue nienku ouoxkcuoa kpemuus SiOiz, HUMpUOA KpeMHUs
SisNa  u  gocghopcunukamnoco cmekna ucnoavszyrom OJsL  MACKUPOBAHUSL
NOBEPXHOCMU  KPEMHUEBOU  NIACMUHbL  NpU  QOPMUPOBAHUUU — OOBEMHbBIX
CMPYKMYPHLIX 2JIeMEeHMO8 U30eNUll MUKPOCUCMEMHOU MEXHUKU, 6 MOM 4Yucie
oemaneu MMA u MMT".

Kaxasa u3z nepeuucnenuvix ousiexmpuueckux nieHoK obradaem Jayquiell
CMOUKOCMbIO K MPAGUMENIM, COOEPAHCAUWUM NIABUKOBYIO KUCIOMY?

4. lusnekmpuueckue nienku ouoxcuoa xkpemuus SiOz, HUMpuoa KpemHus
SisNg  u  gpocghopcunukamnoco cmeknia ucnonvzyiom 0 MACKUPOBAHUS
NOBEPXHOCMU  KPEMHUEBOU  NIACMUHbL  NpU  QOPMUPOBAHUUU — OOBEMHBIX
CMPYKMYPHLIX 2JIeMEeHMO8 U30eNUli MUKPOCUCMEMHOU MEXHUKU, 8 MOM HYucje
oemaneti MMA u MMT".

Kaxas u3z nepeuucnenuvix ousiexmpuieckux mnieHoK obradaem Jayquiell
CMOUKOCMbIO K MPABUMENAM, COOePAHCAWUM NIABUKOBYIO KUCIOMY?

5. Coopky npeyusuonnvix npubopos MMI u MMA neobxooumo eecmu 6
CNeYUANbHbIX NOMEWEeHUAX, 3aNbLIEHHOCMb KOMOPBIX 3a8UcUum om 001bUl020
Konuuecmea pakmopos. B uucio smux ¢paxmopog 6xo0sm napamempvl O8UNCEHUSL
8030YUIHbIX NOMOKO08. Xapakmep U HaAnpasieHue nomoKos8 6030yXa 8 NOMeujeHul
O0ICHBL ObLIMb MAKUMY, 4MOObl OHU CNOCOOCMBOBANU YCKOPEHUI0 Npoyecca
obecnvliuBanUsi U He NPUBOOUIU K OONOJHUMENIbHOU 2eHepayuu nuliu 8
nomeweHuly U Ha OmoelbHoM pabouem mecme.

Kaxoii xapaxkmep osuoicenuss u HanpasieHus NOMOKO8 obOecnedusaem
Hauryyuiue yCcao8us 00ecnvliu8anus 0moenbHo20 paboue2o mecma cOOpujuKa:

@) 20pU30HMANbHOE TAMUHAPHOE,

0) eopuzonmanvHoe mypoyieHmuoe,

8) 6epmMuKaIbHOE TAMUHAPHOE,



2) epmukanvHoe mypoyieHmuoe?

6. @opmuposanue 00vbeMHBIX CIPYKMYPHBIX dJIeMEHMO8 NPU U320MOBIeHUU
oemaneu MMI" u MMA moocno ocywecmeumsb Memooamu:

a) Mukpoobpabomxu,

0) niaHapHol MexHoN0UU,

8) mexnonoauu LIGA;

2) mexnonoauu SLIGA.

Kaxas mexnonocus noseonsem ¢opmuposame s1emenmol ¢ 6OILUUM
ACNEeKMHbIM  OMHOWEHUeM (OmHowenuem wupunvl Kk e6vicome 6onee 1:50)
Haubonee MmexHoN02UYHbIM 00pa30Mm?

7. Mukxpomexanuyeckue 2upoCcKon u akceiepomemp cooepicam 8 ceoell
KOHCMPYKYUU NOOBUICHBIE INEMEHMbl, KOMOpble ¢ NOMOWbIO GHEUHUX NO
OMHOUIEHUIO K HUM JJIeMEHmMO8 OONHCHbL OblMb 3AKpPenjieHbl HA 8blCOme Om
HEeCKONbKUX 00 0eCAmKO8 MUKPOMEmMpPO8 HAO OCHOBAHUEM, HeCyWum Oamuux,
CUUMBIBAIOWULL  UHDOpMAYyUl0 O  NONOJNHCEHUU  NOOBUINCHO20  dlleMeHmA.
3axpennenue 001#CHO ObIMb HAOEHCHBIM, CMAOUILHBIM U NPEYUIUOHHBIM.

Kaxoti mexnonocuueckuii  cnocob 3aKpenieHus HAULYYUuUM 00pazom
obecneyugaem BblNOIHEHUE NEPEUUCTIEHHBIX GbIULE YCIIOBULL:

@) nauKka MACKUMU NPUNOIMU,

0) cxeusarue 3MOKCUOHBIMU KIEAMU,

8) 21eKMpOad2e3UOHHOe CPaWUaHue;

2) ceapka?

8. Ilaiixy nposoonuxos manoco ouamempa (menee 0,05 mm) u 6v160008
MUKDOIJIEMEHM OB MONCHO GbINOTHAMb C NOMOUBIO:

a) MUKPONASIbHUKOS,

0) cmpyeii copaueeo 2asza,

8) 1A3ePHbIM JTIYHUOM.

Kaxoii cnoco6 naiiku noseonsem obecneuums MUHUMATbHOE CUTLOBOE
8030elicmeue Ha coeOuHsemble NAUKOU INeMeHmbl KOHCMPYKYUU, HAUOOIbULYIO
JIOKAIbHOCMb 30Hbl HA2PeBa U MeXHOI0SUYHOCMb npoyecca?

9. lna ghopmuposanus KOHMAKMHOU MACKU HA NOBEPXHOCMU KPEMHUEBOU
NIACMUHbL NPU  U320MOBNEHUU MAAMHUKOBLIX AKCeNepoMempos Ulu No08ecos
2UPOCKONO08  Modicem  OblMb  UCNONb306AH  NO3UMUBHLIL UIU  He2AMUBHbI
gdomopesucm.

Kaxoti uz gpomopesucmos obecneuum 6onee wemkoe opmoodbpazosamue
Kpaeg y CMpyKmypHbIX 31eMeHMO8 MACKU NPU ONMUMATbHOU SKCNO3UYuu?

10. Jina cmaburusayuu yciosuii padbomvl NOOBUNCHLIX DJIEMEHMO8 U
yeenuyenus Haodexchocmu MMI u MMA cepmemuszupyiom 6 xopnyce, KOMOpblil
BAKYYMUPYIOM UIU 3ANOJHAIOM OCYULeHHbIM pabouum 2azom. CmadbuibHocmb
ammocgepvl 6 0bOveme KOpnyca 3A8ucCUm  OmM  KA4ecmeéda  6bINOJIHEHUs.
eepmemuzayuu,  Komopoe  HeoOX00UMO  KOHMPOIUPOBAMb  C  NOMOWBIO
CneyuanbHoUu MexHuKuU.

Kakoii cnocob koumpons eepmemuyHOCmMU MUKPOKOPNYCO8 Haubolee

mexHo02uYer npu o0o6ciedosarnuu manoeabapumuvix npudopos muna MMI u
MMA:



@) cnocob mennoeoeo U UOHU3AYUOHHO20 MAHOMEMPA;

6) macc-cnekmpomempuyecuii Memoo,

8) IIOMUHUCYEHMHBILL MEeMOO?

7.2.2 IlppMepHBIii IepevyeHb 3aJaHUM 1/ pellleHUs] CTAHAAPTHBIX 32124

1. Komnonenmor noosudicnou cucmemvi MMI u MMA ¢opmupyrom u3
MOHOKPUCMAIIUYECKO20 KPEMHUSI C NOMOWbIO CHeYUdIbHOU MeXHOI02Uuu, 3mu
KOMNOHEHmMbl O0JIHCHbI  OblMb  3aKPEeNnsieHbl COOMBEeMCmeyIouWuM 00pa3zom Ha
OCHOBAHUU NPUOOPA, KOMOPBIL MONCHO U320MOBUMb U3 Ce0YIOUUX MAMEPUATIOB:

a) Keapyesozo cmekid,

0) netikocangupa;

8) Kepamuyeckux Mamepuaios;

2) cumannos;

0) HUMPUOA KDEMHUSL.

Kaxoii mamepuan uz nepeuucienusix gviue Mamepuailog 0 U32o0moeieHus.
OCHOBAHUS NPUOOPA HAUTYUUUUM 00PA30M CO2NACYemcs N0 PUIUKO-MEXAHUYECKUM
Xapakxmepucmukam ¢ KpeMHuem, obecneuusaem HAULYYWUL MeNni00meoo U
obnaoaem XOpouwuMy MexHoI0SUYeCKUMU CBOUCMBAMU?

2. B rauecmee 3awpummnvix u mackupyrowux cioeé HaA NOBEPXHOCMU
KPEeMHUEBbIX NIACMUH NPU POPMUPOBAHUU CIMPYKIMYPHBIX 2JIeMEeHMO8 Memooamu
mpasneHus u oughhysuu ucnonwv3yrom moukue nieHku ouoxcuoa kpemuus SiOa,
KOmopbule Mocym Obimb CHOPMUPOBAHbL PA3TUYHBIMU CHOCODAMU, 8 MOM YUCTe:

a) mepmMuyeckumM OKUCIeHUeM 8 CYXOM KUCIOPOOe;

0) mepmuyeckum OKUCTIeHUEM B0 BIAHCHOM KUCIOPOOe;

8) OKUCTIEHUEM C NOMOUDBIO VeIeKUCTI020 2a3d;

2) nuUpoIU3OM,

0) C NHOMOWBIO XUMUUECKO20 NePeHOCd.

Karxoii uz cnocobos nossonsiem npu MUHUMATLHOU MeMnepamype npoyecca
U MUHUMATILHOU €20 OIUMeNbHOCIU CHOPMUPOBANb HA NOBEPXHOCTNU KDEMHUEBO
nIacmuHvl nieHKy ouoxcuoa kpemnus SiOz 0ocmamoyHot 0nisl 3auumsl MOJIUUHBL
(bonee 0,3 mxm) ¢ Xopowum kavecmeom (niomuocmoio, 6auskot k 2,27 2/cm°)?

3. Pabouue 3a30pvi MedcO0y NOOBUNCHBIMU U HENOOBUINCHBIMU INeMEHMAMU 8
MMA u MMI" ne npesvumarom 10...15 mxm, nosmomy npubopvl u320mMoseisiom u
coouparom 8 cneyuarbHblX NOMeweHuUsx, e0e n000epPHCUBaOm 0cobvle YCiosus, 8
MOM YUCle N0 COOEPHCAHUIO, KOIUYUeCm8)y U pamepy MexaHudecKux yacmuy u
NBUIUHOK 8 amMochepe nomeujeHusl.

Kaxue ycnosuss no cooepcanuio yacmuy u NbIIUHOK MOJICHO CUUMAMDb
HOPMANbHBIMU 0151 06echedenust HA0eHCHOCU COOPKU NPUOOPOE:

a) Ko20a pazmepvl Yacmuy U Uux KOJIUYecmeo Npu 0CeOaHuu Ha O0emauiu u
V3/Ibl He Hapyuiaom npoyecca cOopKu;

0) Ko2oa obwee KoIUUECMBO YACMUY 6 ammocgepe, He3ABUCUMO OM UX
pasmepa, He npesviuiaenm onpeoeieHHOU 8eTUYUHbL,

8) Ko2oa ouamemp yacmuy npeodeabHO20 pasmepa He npesviluden Noi108UHbL
pasmepa (nonouHvl GeIUUUHBI paboue20 3a30pd, NOA0GUHBL PACCMOAHUSL MEHCOY
NPOBOOHUKAMU — INEKMPUYECKOU  cxemMbl U m.  0.),  0Onpeoeisinuezo
@yHKyuoHuposanue npudopa u Koauvyecmeo IMux dacmuy 6 eouHuye obvemda



ammocghepvl nomewjeHuss 02PaAHU4eHo, MaxK e, KaK U KOIUHLeCmeo dacmuy
MeHbUuLe20 pazmepa, yem npeoeibHbl.

4. Jlna 3awumovl no8epXHOCMU NAACMUH U3 KPEMHUS OM MeXAHUYECKUX
nospexcoeHuti npu npoyeccax gomoaumospaguu  4acmo UCnoOIbL3IYIOM  CAOU
OUOKCUOA KPEeMHUs, KOMOpbIU Moxcem Oblmb CHOPMUPOBAH HECKOIbKUMU
npoyeccamu:

@) XumMudeckum nymem 8 HCUOKom (mpasumeiie) d1eKmpoaume;

0) 8blCOKOMeEMNEePaAmypHbIM OKCUOUPOBAHUEM 8 2A3000PA3HBIX CPEax;

8) UOHHBIM OKCUOUPOBAHUEM 8 KUCTIOPOOHOU N1azme (LOHHO-NAA3MEHHbIIL).

Omeemvme Ha cliedyrouue 60NPOCHL.

1) kaxoii npoyecc nozgonsiem MmoyHO KOHMPOIUPOBAMb MOIUUHY OKCUOHOU
NIIeHKU,

2) kaxou npoyecc obecneuusaem HAUOOILULYIO CKOPOCHb GOPMUPOBAHU
OKCUOHOU NieHKU?

5. Ilpu uzeomoenenuu  odemanei MMA u MMI  memooamu
gomonumoepaguu 051 nepeHoca U30OPANCEHUSL CMPYKMYPbL HA HOONONCK)
UCNOIL3YI0M HomoulabioHbl HA CMEKISIHHOU OCHO8e C PAOOYUM CIOeM, HeCYUWUM
DYHKYUOHATbHBIL MeXHOL0UYeCKUull pucyHok. Pabouuti croii Ha nosepxumocmu
gdomowabrona modicem ObiMb 8 UOE MOHKOLU NIEHKU!

a) uz pomopezucma unu Gomosmyaibcuu;

0) U3 MEmManIU4ecKko2o Xpoma,

8) U3 oKuCU JHcenesd.

Domowabnonst 061a0AIOM PA3IUYHOU MEXHON0SULECKOU CMOUKOCMbIO K
MUPAXCUPOBAHUIO U C  PASTUYHOU  MOYHOCIBIO  BOCHPOU3BOOAM  PUCYHOK
opucuHaid.

Omeemovme Ha credyrouue 6ONPoCyL:

1) kakoti pomowabron obradaem HaubobULEl CIMOUKOCBIO,

2) kakoii Gomowabnron Hauboiee MOUHO BOCHPOU3BOOUM PUCYHOK
opucuHana,

3) kaxou gomowabnron obecneuusaem uauboavuuue yooocmea 6 pabome
(naubonee MeXHON02UYeH 8 CepULIHOM npou3800cmee oemanei
Gpomonumoepadghueii)?

6. na gpopmoobpazosarnus snemenmos Odemanett MMI' u MMA nymem
BLIMPAGTUBAHUS  HEHYIICHBLIX —00beMo8 8 Mmamepuane 3a20Mo6KU HA — ee
HOBEPXHOCU Gopmupyrom KOHMAKMHYIO 3AUUMHYIO MAcCKy c
COOMBEMCMBYIOWUM MONON02UYEeCKUM pucynkom. Koumaxmmuas macka modcem
ovimb chopmuposana 6 cioe pomope3ucma, HAHECEHHO20 HA NPeo8apumesbHO
NO020MOBIEHHYIO NO8epXHOCMb 3a20moeku. Hawnecenue gpomopeszucma modicem
ObIMb GLINOTHEHO:

a) yenmpugyaupogaruem;

0) Hakamvl8aHuem 8AIUKOM UNU HAHECEHUEM C NOMOWbIO WMAMNO8;

8) BbIMALUBAHUEM.

Kaowcowtii  uz  smux cnocoboe ¢hopmupyem cnoii  gpomopezucma ¢
XapakmepHulMU OCOOEHHOCHAMU €20 2e0MempuYecKUx napamempos, KOmopbie
HAaK1ao0bl8aom o2paHuyeHus Ha npedeivHoe paspeuienue npu gomoaumozpaguu.



Omeembme Ha credyloujue 60NpPoCyi:

1) kaxoiti u3 nepeuucneHuvix Ccnocoboe HaweceHus Qomopesucma
obecneuusaem hopmuposanue cios ¢ MUHUMALLHOU MOTUWUHOU U ee USMEHEeHUeM
10 NOBEPXHOCMU,

2) Kakoti cnocob HaneceHus Haubolee MexHOI02U4eH npu HeoOdXo0UMOCMU
Gopmuposanus cioee oomopesucma Ha 0oOeux CMmopoHax KPemMHUegou naacmuHbl;

3) Kakoii cnocob credyem npumeHums npu HeodXoOUMOCMU HAHeCeHUsl CI0s
gomopesucma pagHOMepHOU MOIUWUHbL HA KPUBOJIUHEUHYIO NOBEPXHOCHIb?

7. Yyscmeumenvnviii snemenm MMI unu MMA cooepoxcum unepyuorHuyo
maccy: pomop uau J0NACMb, NOOBEUIEHHYIO HA YNpyeux JjleMeHmax Hao
OCHOBaHUeM ¢ 3a30pom 4...6 mxm (0o 12 mxkm 6 Hexomopwix npubopax). Ymoobuvl
obecneuums Cc80000HOE O0BUdCEHUE DMOU MACCbL NOO B030€lUCmEuemMm npueood
O0BUIICEHUSL UIU NepeMeljeriue Om GHeulHe20 8030elicmaus (nepespys3ku), pabouutl
3a30p 6 UYYBCMBUMENbHOM JJeMEHMe MONCHO Op2aHUu308amsb HEeCKOJIbKUMU
cnocooamu:

a) ONUMAKCUATbHLIM  8bIPAWUBAHUEM CIOSL  OUOKCUOA KPeMHUs Ha
NOONIOJCKE € «HCEPMBEHHBIMY  ClOeM, KOMOpbvlll nocie  opmMuposanusl
mpasieHuem y3iad U3 pomopa (MAAMHUKA) u YHApyeux 2J1eMeHmos noosecd
yoansaemcs celeKMmusHbIM MpaegieHuem,

6) opmuposanuem y3ia uz pomopa MASMHUKA C YHNPYyeUM NOOBECOM 8
3a2omoske HeoOXOOUMOU MOAUWUHBL U NOCAeOVIOWUM NPUCOCOUHEHUEM Y31d K
OCHOBAHUIO (NOONOIHCKE) NOCPEOCMBOM AHOOHOU UNU OUDDYVIUOHHOU C8APKU,

8) npucoeouHeHuem 3a20MO6KU (NAACMUHbL  OUOKCUOA KPEeMHUs) K
OCHOBAHUIO 8 He0OXOOUMbBIX Mecmax, nociedyouel 0opabomrol niacmunbvl 00
HeoOX00UMOU MoaWuHbl U opmooodpazosaHuem 6 menre 00PAOOMAHHOL
NIACMUHbL JIEMEHMO08 POmopa (MAAMHUKA) u noogeca mpasieHueM.

Karxoii uz nepeuucnennvix cnoco6oé ¢popmoobpazosanus wy8cmeumeibHbix
aeMeHmos 0o1aodaem Haubo.buiell MEXHOLOSUYHOCTbIO?

8. /lna ¢opmoobpazosanus nooseca MMI" u MMA neobxooumo umemso
3A20MOBKY U3 MOHOKPUCMALIUYECK020 KpemHusi ¢ moawurnou 10...30 mxm, umoosl
8 Hell C NOMOWbIO 2PYNNOBBIX NPOYEcco8 aumozpaguu copmuposams 8ce
JneMeHmbl  nooseca. 3a2omoexka  Modxcem  Oblmb  NOAYYeHAd HeCKOAbKUMU
cnocooamu.

@) SNUMAKCUTBHBIM BbIPAWUBAHUEM U3 2A3080U (Pa3zvl HA NOONOJCKE U3
KpeMHUSL,

0) MONEKYIAPHO-IYUe80U SNUMAKCUeli Ha NOONI0JNHCKe U3 OKCUOUPOBAHHO2O
KpeMHUSL,

8) NUPONUMUYECKUM OCAHNCOEHUEM CN0Si KPEeMHUs HA NOOJONCKY U3
amopguoco mamepuanra ¢ nociedyroweu nepekpucmaiiuzayuel (nepeeooom
NOIUKPUCTNANIUYECKO20 CIIOSL 8 MOHOKDUCMAJLL KDEMHUSL).

Kaowcowtii uz nepeuucnennwvix cnocoboos Gopmoobpazosarus 3a20mosKu
gHOCUmM Cc80U OcObeHHOCmU U OegheKmbl 8 MOHOKPUCMANL KPEeMHUs, KOmMOopble
O02PAHUYUBAION  BO3MOJICHOCMU — MEXHONO2UU U HAOENHCHOCMb  noosecd,
U320MOBNIEHHO20 U3 3A20MOBKU.

Omeemvme Ha credyioujue 60NpPoCyi:



1) xaxoii npoyecc obecneuusaem popmuposanue 3a20mosKu ¢ Haubolee
COBEPUIEHHOU CMPYKMYPOU 8bIPAUWEHHO20 CJLOSL,

2) Kkakou npoyecc obecneuusaem B03MONCHOCHL HOPMOOOPAZ0BAHUS
MOHOKPUCMANNA KPEMHUS HA AMOP@HOU NOON0NCKE ¢ HAUOONbULEl CKOPOCMbIO
pocma?

9. @opmooobpaszosanue npoghuneti snemenmos y oemaneiu MMI u MMA 6
MOHOKPUCMANIUYECKOM KPEMHUU MOdcem Oblmb  peanu308ano XUMUYECKUM
mpagieHuem:

a) U30MPONHLIM;

6) aHu30MpoOnNHbLIM,

8) CeNeKmMUBHbIM.

Kaoicowiti  uz  nepeuucnennvix cnocob6os umeem c0U XAPAKMepHbvle
0CcobeHHOCMU 8 80CNPOU38E0EHUU KPAeBOU 30Hbl bIMPABIEHHbIX JJIEMEHMNO8.

Omeembme Ha credyoujue 60NpocChyi:

1) kakou usz cnoco606 mpasieHus no38oasaem Gopmuposams Kpaeavie 30Hbl
8 8U0e NogepxHocmell, COOMBEMCMEYIOUUX KPUCANI02PAPULECKUM NIOCKOCMAM
KPEeMHUSL,

2) Kkakou u3 cnocobog no36oiaem peaiuz08amv CAMOMOPMOIAUWULC
npoyecc mpasiieHus u 4mo 0s 9mo2o Heobxooumo?

10. Ckpwimuie «6apvepbly 018 cAMOOCMAHOBKY PACMBOPEHUS MAMEPUALa 8
npoyecce celeKmueHo20 mpasieHus KpemHus npu hopmooopazoeanuu peivbepHuix
anemenmos na demanax MMI u MMA mozym 6vims cghopmuposanvl HeCKOIbKUMU
Memooamu.:

a) mepmooughghysueii npumecu uepez KOHMAKMHYIO MACK);

0) UOHHOU uUMHWIGHMAYUeu npumMecu ¢ HOMOWbIO YCMAHOBOK MUNA
«Be3yeuiiy,;

8) mepmomuzpayuel recupyroweti npUmMecu.

Kaoicowiii uz nepeuucieHnbix Memo0oos umeem c8ou 02paHudeHus.

Omeembme Ha cledyoujue 0NPochL.

1) kakoti memood cozoanus «6apvepos» OJisi CamMOOCMAHOBKU CELeKMUBHO20
mpasieHus Nno3eoasem @opmuposams CKpvlmble HpoPUIU €  HAUOOIbULel
MOYHOCBIO,

2) kaxou memoo no3eoisiem QopmMuposams CK80O3Hble KAHALbl 8 NIACTUHAX
KpeMHUsL OObUOU MOTUJUHBL?

7.2.3 IlpumepHblii NepevyeHb 3aaHuil A pelieHus1 NPUKJIATHBIX 32124

1. Bviuucaums dcecmrocmsy ynpy2020 n008eca 4y8CmeumenbHo20 1emMeHma
akcenepomempa (puc. 1).



Puc. 1. Cxema U3 oceBoro MUKpoakceiaepomeTpa

Yyecmeumenvuviti  2nemenm (43) axcenepomempa u3eomoeénen  u3
KPEeMHUeBOU NIACMUHbI MOJUWUHOU Cy, NIOCKOCMb XI KOMOPOU COBMeujeHd ¢
Kkpucmannoepaguuecko niockocmoto (100), a ocu XI copueHmuposanvl no
kpucmannozpagpuueckum nanpasierusim [100].

C nomowblo aHU30MPONHOZO MPAGIEeHUs (POPMUPYEMCA CUMMEMPUUHAS
JIVHKA C HAKIOHOM 2paneti 54°44', opuemmuposanHvix 8 cemelicmee uembvipex
niockocmett (111). Hnepyuonnas macca (MM) uyecmeumenvrhoco snemenma
BbINOJIHEHA 8 (Popme niacmunvl ¢ pasmepamu 8,, b, u c,. Torwuna ynpyeoco
neMenma c,, AerAowe2ocs noosecom UM, mooicem 6vimv 3a0ana no epemenu
mpasnenus. Ynpyeuti noosec c@opmupoearn 6 6ude yemvlpex CUMMEMPUUHO
PACNONIONHCEHHBIX nepembluek (banok).

Hcxoonvle oannvle ons mamepuana: mooyns FOnea Epigy = 1,68-101 H/w?,
Mmo0yab cosuza Guio) = 6,17-10%° H/u?,

Pasmepor nnacmune, m: a,,=9-103; b, =10?; ¢,,=35-10°.

ITonepeunoe ceuenue ynpyzou 6anxku, m: b, =4-10%; ¢,=25-10°; omuna | =
2:1073. Macca nnacmunsr m, = pa,h,C,, 20e p — nromunocmo, 2/cm®.

a) 5,18:10° H-wm;,

b) 26,3-10°" H-m;,

C) 47,72:10° H-m;,

d) 1,1-10* H-m.

2. Paccuumams xosgppuyuenm scecmxocmu K1 ona 49, cxema xomopoeo
nokazawa Ha puc. 2.



Puc. 2. Cxema YD MasiTHUKOBOT'O MUKPOAKCEIEPOMETPa

Yyecmeumenbublil d1eMenm npeocmasisiem coOou NAACMURY ¢ 6HeUHUMU
pasmepamu a,, b,, u c,, komopas emecme ¢ ynpyeumu snemenmamu 6blmpaseHa us3
MOHOKPUCMAIA, 4ACMb KOMOPO20 YCI06HO HA36AHA KOPNycom. B niacmune
8bINOIHEHbl NEPOOPAYUOHHBIE OMEEPCMUA U 6 YEHMPE MACC, COBNA0AIOUeM C
2e0Mempu4ecKuM YEeHmMpOM, PACNONONCeHa OONOIHUMENbHAS Macca (2py3),
KOMOpas Modcem u omcymcemeosams. s aKceiepomempos KOMNEHCAyuoHHO20
muna poib 2py3a MOJCem 6bINOJHAMb KAMYWKA MA2HUMOIIeKMPUeCcKol
00pamHoll ce53U.

Vnpyaue snemenmol (6anku) Mo2ym umenms CLOACHYIO KOHPU2YPaAyuto Kax no
gvicome (c,), mak u no wupune (0,). 30eco smu pazmepvl NPUHAMBL NOCMOSAHHBIMU.
Jnuna | u mouxu A u B coomeemcmeyrom maon. 1.

Monokpucmannuyeckuti MAsmHUK U320Mo6IeH U3 KPEeMHUS, Ol KOMOpPO2o:
Ewoo) = 1,4-10Y H/M?, p = 2,33 2/cmB. Teomempuueckue pazmepuvl naacmunot, M.
= 4281,25-10%; b,, = 9100:10°%; c, = 350-10°. Pazmepwr ynpyeoii 6anku, m: | =
805-10%; b, =400-10%; ¢,=26,67-10°. Obwasn UM masmunuxa [nracmuna c 06yms
epyzamu (kamywxamu)] m = 0,29-1073 xe.

8) 2,036-10% H/u;

b) 11,33-10° H/;

¢) 0,881-105 H/;

d) 34,76-10° H/u.

Tabauya. Ynpyeue sanemenmol ¢ 0OHUM C80O0OHBIM KOHYOM
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3. Boiuucaiumo KII/] nunetinoco mukpoosueamens no puc. 3.

p

@

«
~300 MXM

4 a &

Puc. 3. Jlunetinwviti mukpoosueamenw:
a — NPUHYUNUATIbHASL cXxema, 6 — anemenm cmpykmypsl, 1 — cmamop; 2, 5 —
aneMeHmyl (MOUKU) Kpenienus, 3 — pomop, 4 — ynpyaue snemenmol noogeca
Muxpocmpyxkmypa evimpaénena uz noauxpemuus, umerowezo E = 1,410



IIa, p = 2300 ke/cm®. ['eomempuueckue pasmepot no puc. 3: C,= 3,5 mkm (monwuna
gceti muxpocmpykmypot), b = 4,0 mxm (wupuna narvya pomopa, maroice u y
cmamopa), a= 20 mMKkMm (83aumMHOe nepekpvimue niacmur KoHoencamopos), AYyo =
2,0 mxm (3a30p medxncoy nanvyamu epebeHyamolx cmpykmyp), § = 30 mxm (O1una
nanvya pomopa, makoice u cmamopa), L = 112 mxm (Onuna pomopa), | = 120 mxm
(Onuna ynpyeoeo snemenma), b, = 2,0 mxm (wupuna ynpyeozo snemenma), d = 30
mrm, € = 24 mxm, t = 12 mxm (pasmepvl COCOUHUMENbHBIX IIEMEHMOB).

Ipuname mooyau nanpsncenuil U, = Uy = 30 B. Yucno nanvyes pomopa N =
20 wm.

a) 2,5 %;

b) 10 %;

c) 45 %;

d) 80 %.

4. Boiuucaume nocpeuHocmys, 6HOCUMYIO TUHEUHOU 8Uubpayueli OCHOBAHUS 8
usmepenusi nepemewjeHutt. 43 muxpooamuuxa oasienusi Ol UCXOOHBIX OAHHBIX!
APmax = 10* H/m?, p = 2,33-10° ke/m®; ¢, =0,5:103 m, Y, = Yspcoswrt (Yeo= 103 m, 0 =
6,28:10% ¢1).

a) 1,1 %;

b) 23,9 %;

c) 4,59 %;

d) 75 %.

5. Paccuumamuv xosppuyuenm oemnguposanus 43, UM xomopwix umeem
popmy keadpama c a,,= b, =9,48-103 m. Jemnupyowasn cpeoa — 6030yx; npu T =
+20 °C xoaghpuyuenm ounamuveckori esaskocmu p = 1,7-10° xe/(m-c). 3azop ho =
18:106 u.

a) 23,56 (H-c)/m;

b) 16,12 (H-c)/m;

c) 4,1 (Hc)m;

d) 0,6 (H-c)/m.

6. Paccuumams 0obpomHocmb, 00YCIOGNEHHYIO GHYMPEHHUM MpeHuem 8
ynpyeux snemenmax nooseca ois MI' no puc. 4, npu xonebaumusix pomopa no
koopouname B. [lonacams, umo pomop Hax0OUMmMcs 8 8aKyyMUpOBAHHOM Kopnyce.
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Puc. 4. Cxema nooseca muxpoeupockona RR-muna

Ipuname ¢ = ¢, = 100% m*/H?, Qx = 1 c*. Bocnoavzosamucs credyrouumu
UCXOOHbIMU  Oannbimu: Mmomenm umnepyuu Jo = Ci; = 25108 kem?,
sxeamopuanvhwii momenm unepyuu pomopa Jg= 103 k2, b,y = 2:10° m, 1,y =
0,8:103 m, b, = 1,5-10° m, 1> = 0,5:103 m, ¢, = 2:10° am, Equog) = 1,3:10% H/n?,
G(lOO) = 0,79-1011 H/MZ, wpo = 1,73-104 C'l, P =awy= 1,32-104 cl

a) 1,45-103;

b) 2,2:10%

c) 0,007,

d) 0,3.

7. Paccuumamov MAaxcumanivHylo amniumyoy 20pusoHmaibHOU Subpayu,
UBMEPSAEMOLL AKCENePOMEMPOM C NEKMPOCMAMULECKOU 0OPAMHOT CE53bI0.

Hcxoouvie oannvie: m = 0,075-103 xe; | + a= 5-10° m; hg =20:10% 4, n=3;
yeon ycmanoeku axceaepomempa yo = 270 °C; ki = 2,036:10° H/m, kiz = ko1 =
0,819 H; ko, = 4,398:10% H-m; xospuyuenm, onpedensiowuii paccmpoiky
yacmomol  COOCMBEHHBIX — KONGOAHULU — pOmMopa  OMHOCUMENbHO — YACMOMbl
6036yocoenull pomopa 2enepamopom konebanuii, € = 1,00058; eo = 8,85-10%2 @/um,
S = 6:10° m?; koapPpuyuenm nepedauu urompa Ky = 1; onoproe nanpsiicenue
eenepamopa U,, = 5 B.

a) 1,2 m/c?;

b) 0,55 m/c?;

c) 10,8 m/c?;

d) 0,02 m/c?.

8. Boiuucaums kpymushy paboueil Xxapakmepucmuku MUKpoaKceiepomempa
ons cneoyrouux ucxoonvix oannvix: m=0,29-103 ke; a=4,5103m; | +a= 53103



M, N = 3; k11 = 2,036'10'3 H/M,‘ k12 = k21 =-0,819 H; kzz = 4,398'10'4 Hwm; ho =
20:10% m; U1 = 2,7 B; Ky =8,5; Ry = 1000 Om; R. = 160 Om; B3 = 0,25 Ta; L =10
M.

a) 6,2 B/(m/c?);

b) 0,121 B/(m/c?);

c) 0,03 B/(m/c?);

d) 10,88 B/(m/c?).

9. Buiuucaiumos oonycmumyro amnaumyody IUHEUHO20 YCKOPeHUs subpayuu
npu usmepenuu yanoeot ckopocmu Qy = 100 u = 5-10* pao/c ona credyrowux
napamemposé mukpo2upockona: uacmoma ozxn = 4,06:10% ¢t mooyaw
kunemuuecko2o momenma pomopa Ho = 0,86:101° (ke-m?)/c; macca pomopa m =
2:10°7 ke; koapuyuenm nepasnoscecmrxocmu K = 0,997,

a) 0,03 mxwm;

b) 7 mxwm;

c) 0,2 mkm;

d) 63 mxm.

10. Bwuinoanums cpasHUmenvHyl0 OYEHKY B803Myujarujeco MOoMeHmd,
00YCN0BNIEHHO20 HEPABHOMCECMKOCMbl0 nodgeca omHocumenvHo ocu OZ, u
MoMenma  Osueamens 8030VHCOeHUs. NePBUUHLIX  Kojaebauull pomopa 0.
credyowux ucxoonsix oannwvix: Jo = 2,5-10 8 kz-m?; m = 2:107 k2; wy=80,5-10% ¢,
yeon nogopoma pomopa 6 cmamuueckom pescume yo = 2,62:102 pao., Q, = 10%, wy
=18,84-10% ¢}, wyo=88,14-10% ¢’t, Wy = Wy = 100 m/c?.

) 603MYWAIOWUL MOMEHT O HEPABHONCECNKOCU N008eCd HA HeCKONbKO
NOpsOKO8 MeHbule MOMEeHmMAa O08ueamesisi B030VIHCOEHUs U €20 MOJNCHO He
VUUMBIBAMN,

b) e6osmywaowuii momenm om HepasHodCECMKOCMU NO0GECA PABEH
MOMeHmy 08ucamesi 6030YHCOeHUs,

C) 8O3MYWAIOWULL MOMEHNT OM HEPABHOICECMKOCMU NOOBECA HA HECKONbKO
Nops0K08 0oJbule MOMEHMA 08u2amelisi 6030YHCOCHUSL.

7.2.4 IlpumepHbIii NepeyeHb BONMPOCOB /1JI1 MOATOTOBKHU K 3a4eTy

He npenycMoTpeHO y4eOHBIM TUTAHOM

7.2.5 IlpumepHblii NepeyeHb BONMPOCOB /1JIs1 MOATOTOBKH K IK3aMeHY

1. UYmo maxoe «mukpocucmemuas mexuvuxay»? OCHOBHble MEPMUHbI U
NOHAMUSL.

Paznosuonocmu u munosas cmpyxkmypa MOMC.

2. Dnemenmul U KOMNOHEHMbl MUKDOCUCTNEMHOU MEXHUKU.

3. Hapamempor u xapaxmepucmuxu MCT. Knaccuguxayus cencopHvix
komnonenmos MCT.

4. Texnonozcuueckue ocrosol npouzsoocmea MCT.

5. Buowl knaccughuxayus cencopos.

6. bazosvle KOHCMPYKYUU S1EMEHMO8 MUKPOMEXAHUYECKUX CEHCOPO8!

oOveMHble, MemMOpanHble, OAIOUHbIe, CMPYHHbIE.

7. Buowvl npeobpazosameneu: nvbe3031eKMpudecKue, meH30pe3uUcmuehble,
eMKOCHHDbIE.

8. [lamuuxu na ocnoge MUKpoOMexaHudecKux npeoopasoeameneti. 0asieHusl,



pacxooa, nynvcayuill, cMeweHus, Cuibl, YCKOpeHus, KpeHd, MUKPOSUPOCKONDI,
MUKPODOHDL.

9. Tepmosnekmpuueckue CeHCcopbl. Tepmopesucmuenbie,
mepmodieKmpuiecKue, mepmomexanuieckue, nUpod1eKmpuiecKue
npeobpazosameru.

10. Jlamuuxu: memnepamypsi, NOMOKA, YPOBHA OIHCUOKOCMU, BAKYYMA,
mepmonapbul, aHemMomempsl, 60JIOMempbl, MEPMUCTOPbL, KOHOYKIMOMEMPbI.

11. Onmuueckue CeHCopbl! gomopezucmopni, Gdomoouoowi,
Gdomompanzucmopwi, homocuemyuxu.

12. Jlamuuku: ceemosoco nomoka (dHepeemuuecKue, CNeKmMpaibHbie),
ONMUYECKO20 NO2NIOWeHUS, CMEUeHUS, NONONHCEHUS.

13. Maecnumosnexmpuueckue ceHcopvl. UHOYKMUBHblE Npeodpasosamel,
MA2SHUMOPe3UCmMopbl, MASHUMOMPAHIUCTNODBI.

14. Jlamuuxu macHummnoz2o noJisi.

15. Xumuueckue cencopul: snekmpoxumuyeckue, mepmoKamaiumuyeckue,
aocopoyuUoHHbIE NPeobpazosamei.

16. /lamuuxu cocmaea scuoxocmeu u 2a308, OAMUUKY GIAHCHOCMU.

17. Buonoeuueckue ceHcopeol.

18.  AxmwoamopeoL. Muxpomexanuuweckue  npuoowvl OBUMNCEHUA!
nbe3091eKmpuiecKue, eMKOCmHbvle, MepPMOMeXaHudecKue, d1eKmpoOMACHUMHbLE,
nHesMamuiecKue aKmioamopul. Yempoiicmesa MUKPOCMeWeHUsl,

MUKPONOZUYUOHUPOBAHUSL, MUKpozaxeamda. Mukpo- u  HAHOMAHURYJISMOPUL.
Muxponpusoovl 08udicerus Ha d¢hghexme «namsamu Gopmviy.

19. Tepmoaxmrioamopol: Mukponacpesamenu, MUKPOXOA0OUTbHUKU.

20. Munuamropnbvie ycmpoucmea ¢ menio8blMu C8A3IMU.

21. Munuamiopnule INEKMPOPAOUOMEXAHUHECKUE u
ONMOBIEKMPOMEXAHUYECKUE KOMNOHEHNbL.

22.  Vnpasenisemvie  MUKPOINEKMPOPAOUOKOMNOHEHMbL:  PEe3UCTOPb,
KOHOEHCamopbl, Kamyuxu UHOYKMUBHOCMU, MUKPOAHMEHHbL,
MUKPOINEKMPOMEXAHUYECKUEe U MUKDONHESMAMUYecKue peie u KOMMYmManmopbi.

23.  Vnpasnsemvie  onmosnekmpomexanuyeckue — MUKPOKOMNOHEHMbL:
Pe30Hamopbwl, 3epKaila, IUH3bL, 3ameopsl, UILMPLL, ONMONEPEKTIOYAMen.

24. Mukpoycmpoticmeéa 006pabomku, XpameHus u 3anuci UHDOPMAYUU.
OnmomexaHudecKue U UHMecpaibHO-ONMu4ecKue cxemol, MUKPOOUCKU.

25. Mukpomexanuzmol, MUKPORPUBOO, MUKPOMAULUHBL.

26. Mukpomexanuzmvl: MexaHuueckue 3youamele U  QPUKYUOHHbLE
MUKponepeoayu, MUKkpopvluacu, Myghmeol.

27. Mukpocucmemvl 01151 2eHepayuu U npeooOPA306aHUs IHEPeUU U
OBUDICEHUs.  DNIeKMpocCmamuyeckue U 91eKmMpoOMAacHUMHble MUKpPOOsusame,
nbe3008UICeMeNU, MUKPOIIEKMPO2eHepamopbl, MUKPOMYpOUHbL.

28. Mukpoconna, nuesmamuueckue u onmomexaHuyecKkue MuKponpuoobl
08UdICeHUsl, MUKPONPUBOObL 08UdceHus Ha 3pgexme «namamu Gopmoly,
«UHMEILIEKMY ATIbHbLE» KOHPOPMHbLE NOBEPXHOCTUL.

29. Mukpocucmemvl XpaneHus u peKynepayuu dHepeuu: MUKpOnpy*CUHsl U
MAxXo8uUKU, MUKDOMENIOAKKYMYISIMOPBL.



30. Komnonenmvl mexHONOSUHECKUX MUKPOCUCTEM: MUKPOKIANAHUL,
MUKPOHACOCHL,  MUKPOOO3AMOpbl,  MUKPOCMeCcUment,  MUKPOCENapamopul,
MUKPOMPAHCNOpMEPbL, MUKDPOPEAKMOPbI.

31.  Muxpouncmpymenm: MUKpPOCX8AmMbl, MUKPOHONICU, MUKPOCEepa,
MUKPO30OHObL.

32. Hanomexanuyeckue pe30oHamopbi.

71.2.6. MeToauka BBICTABJICHUSA OLICHKH NpU  NPOBEJACHUU
NMPOMEKYTOYHOU ATTECTALUU

IK3amen npo8OOUMCsL N0 Mecm-0Unemam, Kaxcowlil U3 KOMOPbIX COOePHCUM
10 sompocos u 3aodauy. Kadxicowili npaunvHulil omeem HA 60NPOC 8 mecme
oyenusaemcst 1 6annom, zadaua ouyenusaemcs ¢ 10 6amnos (5 6annos eepnoe
peuierue u S5 6annos 3a eepHulil omeem). MakcumanbHoe KOIUYECmM80 HAOPAHHBIX
bannos — 20.

1. Oyenxa «Heyooeremseopumenvhoy cmasumcs 6 ciyyae, eciu CMyOeHm
Habpan menee 6 6ann08.

2. Oyenxa «YooeiemeopumenvHoy CmMAgUmMcs 6 ciydae, eciu CMyOeHm
Habpan om 6 0o 10 b6annos

3. Oyenxa «Xopowtoy cmasumces 6 ciyuae, ecau cmyoenm Haopan om 11 0o
15 6annos.

4. Oyenka «Omauunoy cmasumcs, eciu cmyoewm Hadpan om 16 0o 20
bannos.

7.2.7 IlacnopT OllEHOYHBIX MaTEPHAJIOB

Kon
KonTtponupyemsie pa3aenb! (TeMbl) . HanmenoBanue
Ne m/m KOHTPOJIUPYEMOU
JTUCITUTITUHBI OIIEHOYHOTO CPEJICTBA
KOMIICTCHITHT

1 Brenenue B qucuumummnay «Hano- mukpo u|I1K-6, ATTK-2 Tect

OTNITOMEXaHUYECKUE CUCTEMbD»
2 OOBEKTHI HAaHO-, MUKPO- U ITK-6, JITIK-2 Tect

ONTOMEXaHUYECKON TEXHUKH
3 Texnonorundeckne ocHOBHI n3rorosienus ([1K-6, JIITK-2 Tect

HaHO- MHUKPO M ONITOMEXaHUYECKHUX

CUCTEM
4 HanomexaHndeckue CHCTEMBbI I1K-6, JITIK-2 Tect
5 MukpoMexaHUUECKUE CUCTEMBI I1K-6, AI1K-2 Tect
6 OnToMexaHM4eCKUe CUCTEMBbI I1K-6, JITIK-2 Tect

7.3. MeTtoauueckue MaTepuajibl, ONpeaessiiONe  NPOUERYPbHI
OLICHUBAHUSA 3HAHUH, YMEHU U, HABBIKOB M (UJIM) ONbITA AeATEJIbHOCTH

TecTtupoBaHue OCYHIECTBISETCS, JTUOO TMpPU MOMOIIM KOMIBIOTEPHOU
CUCTEMBI TECTUPOBAaHUS, JHOO C WCIOJIH30BAHMEM BBIJAHHBIX TECT-3aJaHUN Ha
Oymaxxnom Hocutene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEPKAa TECTa 3K3aMEHATOPOM M BBICTABIISETCS OLIEHKA COTJACHO METOJIMKHU
BBICTABJICHUS OILIEHKH MPU MPOBEACHUN TPOMEKYTOUYHON aTTECTALIUH.

Pemiennie craHgapTHBIX 3aJa4  OCYIIECTBISETCA, JUOO MpH MOMOIIU
KOMIBIOTEPHON CUCTEMbI TECTUPOBAHUSA, TMOO C UCTIOIB30BAaHUEM BBIJJAHHBIX 3a/1a4
Ha OyMaxHOM Hocutene. Bpems pemennst 3amad 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEPKa pEIICHUs 3aJa4 SK3aMEHATOPOM U BBICTABIISIETCS OIIEHKA, COIJIACHO



METOJUKHU BBICTABICHUS OLICHKH MPHU MPOBEACHUH MPOMEKYTOUHOMN aTTeCTaIUH.

Pemenne mnpukigamHbIX 3aJad  OCYIIECTBISETCS, JUOO TPU MOMOIIH
KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHHUS, JINOO C UCIIOIB30BAaHMEM BBIIAHHBIX 33724
Ha OyMakHOM Hocutene. Bpems pemenus 3agay 30 MuH. 3aTeM OCYLIECTBISETCS
MpOBEpKa pEIICHUs 3ajad IK3aMEHATOPOM U BBICTABISETCS OIEHKA, COTJIACHO
METOJUKHN BBICTABICHUS OLICHKH MPHU MPOBEJICHUH MPOMEKYTOUHOMN aTTeCTaIUH.

3ammTa KypcoBOil paboThI, KypcOBOTO MPOEKTa WIIM OTYETa MO0 BCEM BHIAM
MPAaKTHK OCYIIECTBIISCTCS COTJIACHO TPeOOBAaHUAM, TPEABSBIAEMBIM K padorte,
ONMCaHHBIM B METOAMYECKUX MarepHuanax. [[puMmepHoe Bpems 3aIIUTHI HA OJHOTO
ctyneHTa coctanisieT 20 MuH.

8 YYEBHO METO/IMMECKOE U HTH®OPMAILIMOHHOE
OBECIHEYEHUE IUCIUIIJINHBI)

8.1 Ilepeuenb y4eOHOM JMTEpPATYpPbl, HEOOXOAUMOW [JIsl OCBOEHMS
AUCUMILTHHBI

1. Jlunamos I'. 1. Komnonenmul MUKPOCUCMEMHOU MEXHUKU [31eKmMPOHHbIU
pecypc]: yuebHoe nocobue. — Boponedc: Boponeosicckuii 2ocyoapcmeennblil
mexHuyeckuu yHugepcumem, 2019.

2. Pacnonos B.A. OcHogbl nocmpoeHus u npumeHeHue uzoeiuil
muxpocucmemuon  mexuuxku:  Ilpunoowcenue.  «Cnpasounux.  HuoicenepHuiii
aocyprany. — M.: OO0 «Hz0amenvckuii oom « Cnexmpy, 2014.

3. Pacnonoe B.A. H3zdenus mukpocucmemuou mexnuxu. Ilpunoscenue.
«Cnpasounux. Huocenepuwiii oicypnany. — M.: OO0 «H3z0amenvckuti 0om
«Cnexmpy, 2014.

8.2 Ilepeyenbr HHGPOPMAUMOHHBIX TEXHOJOIHH, MCIOJb3yeMbIX NpPH
OCYHIeCTBJICHHUH 00pa30BaTeJIbHOIO MpoLecca M0 JWCHUIIMHE, BKJIKYAS
nepeyeHb  JHLIEH3MOHHOr0  NPOrPaMMHOr0  olecnedyeHHsl, PecypcoB
UH(OPMANUOHHO-TEJTCKOMMYHUKAIMOHHON ceTH «HTepHeT», COBpEeMEHHbIX
Nnpo¢ecCHOHAIBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

Microsoft Office Word 2013/2007, Microsoft Office Excel 2013/2007,
Microsoft Office Power Point 2013/2007, Windows Professional 8.1 (7 u 8), Adobe
Acrobat Reader, Mozilla Firefox.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS IJI5
OCYUECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLNECCA
Vuebnas nabopamopus xagedpol Gusuku meepooeo mena (226/1) c
HAY4YHO-UCCAe008AMENbCKUMY  UBMEPUMETbHOIMU CIMEHOAMU, KOMAIJIEKCAMU U
060pydosaruem.

10. METOJIMYECKUE YKA3ZAHUS JJISI OBYUAIOILIIUXCS MO
OCBOEHUIO JIMCLHUATIIMHBI (MOYJIS)
HO JUCIHHUIIIINHE ((HaHO' MI/IKpO' 1 OIITOMCXAHHUYCCKUC CUCTCMBEI» UNTAKOTCA
JICKIOUH, HpOBOI[HTCH HpaKTI/I‘IeCKI/IC 3aHATHUA, BBIIIOJIHACTCA KprOBOﬁ HpOCKT.
OCHOBOﬁ I/I3y‘I€HI/I$I AUCHUIIJIMHBI  ABJIAIOTCA  JICKIIUH, Ha KOTOpBIX
N3J1ararTcia HaI/I6OJIee CYH_IGCTBeHHBIe J51 Tp}II[HI)Ie BOHpOCI)I, a TaKKeE BOHpOCBI, HC



HalleAIne OTPaKEeHUs B y4ueOHOM JUTepaType.

[IpakTuueckue 3aHATHS HANPABJICHBl HA NPHOOPETEHHE NPAKTUUECKUX
HABBIKOB pacyeTa 3aJad M3 pas3HbIX pPa3JeioB AUCHUILUIMHBI «HaHO- MHKpO u
ONTOMEXaHUYECKUE CUCTEMBI». 3aHATUS MPOBOAITCS MyTEM PELIEHUS KOHKPETHBIX
3a/lay B ayJIUTOPUH.

Mertonuka BBIMIOJTHEHUS KypCOBOT'O IIPOEKTa U3JI0’KEeHA B
y4e0HO-METOANYECKOM MOCOOMH. BBIMONHATE 3Talbl KypCOBOTO MPOEKTa JAOHKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTponbs ycBoeHuss marepuana AUCHUIUIMHBI MPOU3BOIUTCS IMPOBEPKOI
KYPCOBOT'O MMPOEKTA, 3alUTON KypCOBOTO MPOEKTA.

Bun yueOHbIX 3aHsTHN JlesTebHOCTh CTyZIEHTa

Jlexmus Hammcanue KOHCIEKTa JICKITHI: KpaTkKo, CXEMaTU4HO,
MOCJIEZIOBATEIbHO (PUKCUPOBATH OCHOBHBIE IOJIOKEHMSI, BBIBOBI,
bopMynupoBKH, 00001IeHUS; TOMEYaTh BaXHbIE MBICIH, BBIIEIATH
KJIFOUEBBIE CJIOBa, TepMUHBL. [IpoBepka TEpPMHHOB, MOHATHUN C
MOMOIIBI0  DJHUMKIONEIWH,  CIIOBapeil,  CIpPaBOYHUKOB  C
BBIIIMCBHIBAHUEM TOJIKOBaHUN B TeTpaab. OO0o03HaueHHE BOIPOCOB,
TEPMHHOB, MaTepuana, KOTOPbI€ BBI3BIBAIOT TPYAHOCTH, MOUCK
OTBETOB B PEKOMEHIyeMOW smreparype. Ecim camocToATensHO HE
ynaercsi pazoOparbcsi B MarepHalie, He00X0AuMO cPOpMYIHUPOBATH
BOIIPOC U 3aJ1aTh MPENOJIaBaTEeNI0 Ha JEKIUH WM Ha MPAKTUYECKOM

3aHATHU.
[IpakTrueckoe KoHcniekTupoBaHue pEKOMEHJIYeMBbIX HCTOYHHMKOB. PaGora ¢
3aHsTHE KOHCIEKTOM  JIEKIUMH, TMOATOTOBKAa OTBETOB K KOHTPOJBHHBIM
BOIIpOCaM, MIPOCMOTP pEKOMEeHTyeMOoi JTUTEPaATYPBHI.

[IpocnymuBanue ayauo- W BHACO3AMKMCENd MO 3aJaHHOW TEME,
BBINIOJTHEHHE pacyeTHO-TpaduyecKuX 3a/JaHui, pelleHue 3aaad Mo
ITOPUTMY.

CamocrostensHas pabora |CamocTosATeNnbHas pabdoTa CTYIEHTOB CIOCOOCTBYET TiTyOOKOMY
YCBOEHUs  y4eOHOro  Marepuajga M pPa3BUTHUIO  HABBIKOB
camooOpazoBanus.  CamocrosTenbHas  paboTa  MpeAroJiaract
CJICYIOIINE COCTABJIISIOIINE:

- pabota ¢  TeKCTaMH:  y4eOHUKAaMH,  CIIPAaBOYHUKAMH,
JOTIOTHUTEILHON JIMTEpaTypol, a TakkKe MpopadoTKa KOHCIEKTOB
JICKIUH;

- BBITIOJTHEHUE JTOMAIITHUX 3aJaHUI U pacueTOB;

- paboTa HaJl TeMaMH ISl CAMOCTOSATEIBHOTO U3YUCHUS;

- ydactue B paboTe CTYIEHYECKHMX HAaYYHbIX KOH(EpeHIUH,

OJIMMIIHN AN,
- IIOAI'OTOBKA K HpOMeXCYTOQHOﬁ aTTCCTalu.
IloaroroBka k T'otoBUTEHCA K HpOMeH(YTOqHOﬁ aTTeCTallunu CJICOAYCT
HpOMeXCYTOQHOﬁ CUCTCMATUYCCKU, B TCUCHUC BCCro0 CEMCCTpaA. HNuTeHcuBHas
aTTeCTallunu IMMOATOTOBKA NOJI?KHA HAYATBHCA HE MMO3JHEC, YEM 34 MECAL[-TI0JITOpA 0

HpOMC)KYTO‘{HOI‘/’I aTTeCTaluu. I[aHHBIe nepea 5K3aMCHOM TpU IOHSA
3(1)(1)6KTI/IBHCG BCETO HUCIIOJIb30BaTh JJISA MMOBTOPCHUA )51
CUCTCMAaTU3allM1 MaTCpUaJia.




