[loKyMeHT NoAnMUcaH NpoCToit 3NeKTPOHHOM NOAMUCHI0
WUHbopmaums o Bnagenbue:

®WNO: Panonos Metp Anekceesuny .
HomeocTs: nekar EHO AHHOTanMs padoyeii mporpaMmMsbl M0 JUCHUIJINMHE

YHUKanbHbIA NPOrpaMMHbIN KIKOY: TEeXHUKN
efd3ecdbd183f7649d0e3a33c230c6662946¢7c¢99039b2b268921fde408c1fb6

[enr npenogaBaHusi AUCUUIVIUHBI: (HOPMUPOBAHUE 3HAHWM, YMEHUH,
HABBIKOB M KOMIIETCHUMH, NPUOOPETEHHE ONbITa B OONACTH SKCILTyaTallWH,
HANAJKW, WCOBbITAaHUS W OOCHY)KMBAaHUSl — alMapaTHbIX U  MPOrPAMMHBIX
KOMIOHEHTOB COBPEMEHHBIX OOpa3llOB MHUKPO- W HAHOCHUCTEMHOM TEXHUKH,
COBPEMEHHBIX  TEHACHUMSIX pa3BUTHs M (PU3MUECKUX  MPUHIMIAX — MX
(PYHKLIMOHWPOBAHUSI.

3agaun u3yvyeHusi AMCHUILTHHBI:

- pacmmMpeHue 3HaHMM B 00macTM  (UBHMYECKMX  MPUHIMUNAX
(GYHKIMOHUPOBaHUS, OA30BBIX AIITOPUTMOB U MPUHIMIIUATBHBIX CXEM YCTPOHCTB
JUTS WCCIICIOBAHM S O0OBEKTOB, COBPEMEHHBIX aHaJIOrO-U(POBBIX
npeoOpa3oBareneii, CXeM COTJIaCOBAHWs CHUTHAJIOB, MPOTPAMMHBIX Cpex AJIs
00paOOTKM CUTHAJIOB ¥ BU3YAJIM3ALMH PE3YJIbTATOB H3MEPCHHUIA;

- Pa3BUTHE YMEHUS Pa3pabOTKH MPOTPAMMHO-AMMAPATHBIX U3MEPUTEIbHBIX
cucteM, (POPMUPOBAHUE HABBIKOB MOJCIMPOBAHMS PEATIBHBIX CHCTEM, MTPOLIECCOB
1 YCTPOMCTB;

- (hopMupoBaHKE KOMIMETEHIMMA, MO3BOJISIOIIUX YUUTHIBATH COBPEMEHHBIE
TEHACHLIMN PA3BUTUS TEXHOJOTH B CBOECH MPOQECCUOHATBHON NEATENBHOCTH, a
TAKKE AKCIUTyaTUPOBATh, HaJIAKUBATb, UCTIBITHIBAT, IPOBEPATH
paboTOCMOCOOHOCTh U OOCITYKUBAaTh 000PYI0BAHUE, UCTIOIB3YEMOE JJIsl PEHICHUS
Pa3IMYHBIX 33124 B 00JACTH HAHOTEXHOJIOTHH U MUKPOCUCTEMHON TEXHUKH.

Komnierenuuu, popmMupyemsie B pe3y/abTaTe 0CBOCHUS THCHUIIJIMHBL

- onpenenser 00beEM M Croco0 OpraHM3ali BBIOOPKM OIBITHONH MapTUU
oOpazuos (I1K-4.1);

- MPOBOJIUT CTATHCTUYECKUI aHAIW3 pe3yJIbTAaTOB M3MEPEHHN BBIOOPKU
onbITHOM mapTum oOpasios (I1K-4.2);

- TOPOBOJWT AHAJIM3 COBPEMEHHOIO COCTOSIHMS OOOPYIOBaHHS —AJIst
u3MepeHuii mapameTpos HaHomartepuasios (I[1K-6.1);

- moaOupaeT OOOpYyIOBaHWE W METOJAbl M3MEPEHHS IMAPAMETPOB
Hanomatepuaion (I1K-6.2).

Pa3zoenvt oucuuniunol:

Beenenue B IUCHMIUIMHY. ABTOMATU3allMs SKCIEpUMEHTA. BBeneHue B
nporpammHelid nakeT LabView. @yHkuun padoTtel ¢ naHHeIMU B LabView. PaGora
¢ OonpUIMMH JAaHHBIMH. MaccuBbl, KiacTepsl, noaumopdusm. Hcnosb3oBanue
CTPOKOBBIX M TE€KCTOBBIX AaHHBIX. OCHOBHBIE Onepaluu Hax HUMHU. | paduueckoe
oroOpakeHue pe3ynapTatoB LabView. PacmmpeHHble crmocoObl  ympaBicHUs
3neMeHTaMu (PPOHTAIBHOM MaHenu U nepeaaucii uagopmanyu. UToropoe 3aHsTHe.

bazoBbie u pacmmpenHsie gpyHkimu LabView. Pabora ¢ n3o0pakeHUs MU B
LabView. BBoa, BEIBOJ CTPOKOBBIX M TEKCTOBBIX JaHHBIX B LabView. AnmnaparHoe
00€CIEYEHUE COBPEMEHHBIX YCTPOMCTB MHUKPO- W HAHOCUCTEMHOU TEXHHKH.
O0Opabotka  pesynbratoB  u3MepeHuil.  CoBpemeHHas  npuOopHass — 0Oasza
HAHOTEXHOJIOTHI: ~ MHMKPOCKOTbI,  CIHEKTPOMETPBI,  TEXHOJIOTUYECKHE U



AQHAIMTUYECKUE YCTAHOBKW. [IpmHumm padoTel, MPOrpaMMHOE M almapaTHOE
obecnieueHue. UITOroBoe 3aHsTue.

[Tporpammusblil maker LabVIEW. Bupryansasie npudopsl. S3bik 1 rpaduka
nporpammHoro nakera LabVIEW, untepdeiic nonp3oBarens. [IporpaMMupoBanue
ornepaumii. JIMCKpETHBIE CHOEKTpPAIbHbIE MPeoOpa3oBaHUs M METOABl KX
BbIYKCIICHHUSA. MeTobl 00pabOTKM CUTHAIOB B CHEKTPAIBHON 001acTH HA OCHOBE
JUCKPETHBIX mnpeoOpasoBanuii. L{udpoBas ¢uibtpanmss Ha SOBM. Metoas
NapaMEeTPUUECKOr0 CHEKTPAJIbHOTO aHanm3a. BeiiBner-npeoOpa3oBaHue M €ro
UCIOJIb30BAHUE B 3adavax HUQPpoBOH 0OpabOTKM CUTHAIOB. METOMbI co3aaHus
BUPTYIBbHBIX (PU3MUECKUX MNpuOOpPOB, 0O0padOTKa [aHHBIX. AMNMAPATHOE W
MPOrpaMMHOE 00ECTIEUCHUE CUCTEM HIM(PPOBOI 00PaOOTKN CUTHAJIOB.
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Pabouas mporpamMma IUCUMIUIMHEI cocTaBleHa B cooTBercTBur ¢ ®I'OC BO —
OakanmaBpuaT 10 HampaBileHmro noarotoBku  28.03.01 HamorexsHonormu u
MHUKPOCUCTEMHAs TEeXHHKa Ha OCHOBaHWU yueOHoro miama OITOII BO 28.03.01
HaHOTeXHONOIMM ¥ MHKPOCHCTEMHAS TEXHUKA, HAIPABICHHOCTh (Ipodiis) «MHKpo- U

HAaHOCHCTEMBI», OJJOOPEHHOI0 Y4eHBIM COBETOM YHHBEpCcHTETA (IpoTokod Ne 7 «29» 03.
2019 r.).

Paboyas nporpamMma IHUCIMILTHHEL 0OCYKIEHa ¥ PEKOMEH0BaHAa K Pean3alliy B
oOpasoBaTeIbHOM Ipoliecce mis oOydeHus crymeHToB mo OITOII BO 28.03.01
HanoTexHonorny ¥ MUKpOCHCTEMHAS TEXHUKA, HAIPABIEHHOCTH (Ipodis) «MuKpo- 1

HAaHOCHCTEMBD» Ha 3acelaHuM KadeIpbl HAHOTEXHOJOIWMH, OOLIEH M IPHKIaIHON
¢usukn mpotoxonm Ne 1 «31» 08. 2019 .

3aB. kadenpoit Vol A.E. Ky3pko
Pazpabotuuk mporpamMmmer - / \
K.(.-M.H., IOIEHT \\\\) I1. A. Pamonos
Cornacosano:

’;’ JvpeKTop HaydyHOU OUOIHOTEKH 3/%%/043 B.I'. MakapoBckas

Paboyas mporpamMma IUCLMIUIMHBI IIEPECMOTpPEHa, OOCYXIeHAa U PEKOMEHIOBaHa K
peanusanuy B 00pa3oBaTeN-HOM IIPOIIEcce Ha OCHOBaHuM yueOHoro miaga OITOII BO 28.03.01
HaHoTexXHONOrMKM ¥ MUKPOCUCTEMHAs. TEXHWKA, HANpPaBIeHHOCTh (mpodunas) «MmuKpo- u
HAHOCHCTEMBI», OM00PEHHOr0 YUEHBIM COBETOM YHHBEpCHTETa (IPOTOKON Ne 7 %

e 20 47 r. Ha 3acenaHum Kadenpsl

HID w T 3 Aoko 74
eHoBaHue Kagedpwl, 0ama, HoMep NPOMOKOA)

3aB. Kadenpoii Xpp— Kultico

PaGouas mporpamMma MUCLMIIMHEL Hég\éCMOTpeHa, o0CyX[leHa U PEKOMEHIOBaHa K
peanuzanuu B 00pa3oBaTeIbHOM Ipoliecce Ha ocHOoBaHuK yueOnoro mwiana OITOIT BO 28.03.01
HaHOTEXHONOTUN ¥ MWKDPOCHCTEMHAs TEXHHKA, HapaBIeHHOCTh (mpodmwis) «MUKpo- u
HAaHOCHCTEMBI», OJOOPEHHOTO YYEHBIM COBETOM YHHUBEpCHTETa (IIPOTOKOI No 7 %

03 2079 r. na 3aceaHuu Kadenpel
HMOu NP __31.08-do4d {1 1
(Haumenos Kagedpvi, 0ama, HoMep NPOMOKONQ)
3aB. Kadeapoit Zp— Leppro AL,

PabGoyas nmporpamma muctdoTIEET IIEPECMOTpPEHA, g‘écyxc,ueﬂa U PEeKOMEHIOBaHa K
peanuzaiuy B 00pa3oBaTeIbHOM Ipollecce Ha OCHOBaHmM yueOnoro miaga OIIOIT BO 28.03.01
HaHoTeXHONOTMY ¥ MHKPOCHCTEMHAsA TEXHMKA, HAOpaBIEHHOCTH (poduib) «MUKpo- u_
HAHOCHCTEMBI», OMOOPEHHOI0 YUeHBIM COBETOM YHUBepcuTeTa (IIPOTOKOa No ﬁ%«ﬂ_d”»

G 20A0r. na sacenanun Kadhenpsl

HMOu NP/ 87 3r.0f HOAA ~
(Haumen eage Kagedpel, oama, HOM(egpnpomoxwza)

3as. Kadempoii . Leprtneo HC
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Pabouas mporpaMma [OWCHMIUIMHEI —IIEpECMOTpeHa, OOCYXIe€Ha U
PEKOMEHJI0BaHa K pealu3aldd B OOpa30oBaTEIbHOM IIPOLIECCE Ha OCHOBAHUHU
yueoHoro miana OITOIT BO 28.03.01 HaHOTEeXHOJIOIMM K MHKDPOCHCTEMHAS
TEXHUKA, HANPaBIEHHOCTh (Ipoduiab) «MUKPO- U HAHOCHCTEMBDY, OJZOOPEHHOTO

VdeHBIM coBeTOM yHHBepcuTeTa (mpotokor Ne I « by 06 204/ .
Ha 3acenanun Kabenpsr HHMOu [1%  npomordy v+ 2m 3.0/ A0S 3-.
(Haumenog, agedpul, dama, Homep npomoxma)ﬂ
3aB. xadenpoi Torbno #-E

s VA4
Pabowas mporpaMMa OWCHMIUIMHBI I[€PECMOTPEHa, OOCYXIeHa U
PCKOMEH/IOBaHA K pealu3allid B 00pa30BaTENbHOM IIPOIECCEe Ha OCHOBAaHUU
yaeOHoro mrana OIIOITI BO 28.03.01 HaHOTEXHOJOTHH W MHUKPOCHCTEMHAs
TeXHUKA, HAIPaBIEHHOCTL (IPOQHIb) «MUKpPO- U HAHOCHCTEMBDY, OJOOPEHHOTrO
Y4eHBIM coBeTOoM yHHBepcuTeTa (mpotokon No ¥ «&» 4 20,05/ T.

Ha 3acelaHuu Kadeps ﬂM&/W ! om ,»74 L . 4D 2>

(HaumeHgs e;ca(j)eépbz dama, Homep NPoOmoKoIQ)
3aB. kadenpoi : g Westbne A-£.
ra 4
Pabouas mporpaMma [OUCIHIUIMHEI IIEPECMOTPeHa, OOCYXIeHa U
PCKOMCHIOBaHa K pealu3alud B 00pa30oBaTeIhbHOM IIPOIECCE HA OCHOBAHWHU
yaeb6noro mraa OITOII BO 28.03.01 HaHOTEXHOJOTHM ¥ MHKPOCHCTEMHAS
TeXHWKA, HAOPABIEHHOCTh (Ipoduib) «MUKPO- ¥ HAaHOCHCTEMEDY, OJOOPEHHOTO
Y4eHEIM coBeToM yHmBepcuTeTa (mpotokon Ne ¢ «&» O 2049 T.
Ha 3acelaHuu Kadeapsl M,K//Od N , rm / o % 0f. LY

3aB. xadempoit

Pabogas mporpaMma JUCHMIUIAHBI ~ HepeCMOTpeHa, OOCYXIeHA U
PEKOMEHIOBaHa K pealu3alldd B 00pa3oBaTeIbHOM IIPOIECCE Ha OCHOBAHUU
yuebnoro mraga OIIOIT BO 28.03.01 HaHOTEXHOJOTMM W MHMKDOCHCTEMHAS
TEXHMKA, HANPaBIEHHOCTh (IPOohuIb) «MUKpO- U HAHOCHCTEMED), ONOOPEHHOTO
YYeHBIM COBETOM yHHBEpCHTeTa (IpoTokonm Ne  «  » 20 T
Ha 3acelaHuy Kadeaper

(naumeHoeanue kagedpsl, dama, Homep npomoxona)

3aB. xadenpoit

PaGo4as mporpaMMa IHCIMIUIMHEL —[IEPECMOTPEHa, OOCYXIeHa U
PEKOMEHNIOBaHA K peaiu3alud B 00Opa3oBaTENBPHOM IIPOLIECCE HAa OCHOBAHUU
y4yebnoro mmana OITOIT BO 28.03.01 HaHOTeXHONOTMHM ¥ MHKDOCHCTEMHAS
TEXHHKA, HAPaBICHHOCTh (Ipohmib) «MUKpPO- U HAaHOCHCTEMBD», 0JOOPEHHOIO
Y4eHBIM COBETOM yHHBepcHTeTa (IpoTokon No  «  » 20 T.
Ha 3aceqaHuu Kadempsr

(naumenoeanue kagedpel, dama, HoMep NPOMOKOIA)

3aB. xadeapoi




1 Heap u 3axaun aucuuiinHbl. [lepedyeHb niaHupyeMbIX pe3yabTAaTOB
00y4YeHHUs MO AMCHUIJINHE, COOTHECEHHBIX € NJIAHUPYEMBbIMH pe3yJibTaTaMHu
OCBOEHHS OCHOBHOM NPo(dPecCHOHAIBLHOI 00pa30oBaTeJIbHON MPOTrPaMMBbI

1.1 leab TUCHUIIHHBI

[enpto M3y4eHUs] TUCLUUILIMHBI «ANNapaTHOE W MPOrpaMMHOE OOecreueHue
MHUKpPO- M HAHOCHCTEMHOM TEXHUKH» SBIsSeTCS (OPMUPOBAHME 3HAHUM, YMEHHH,
HaBBIKOB U KOMIIETEHLUH, IPUOOPETEHNE ONBITa B 00JIACTH 3KCILTyaTalluy, HAJIAJKH,
UCHBITAHUS M OOCIY)KMBAHMS aIllapaTHbIX W IPOrPaMMHBIX KOMIIOHEHTOB
COBPEMEHHBIX O00pa3lloB MHKPO- M HAHOCHUCTEMHOM TEXHHUKH, COBPEMEHHBIX
TEHACHLHUAX Pa3BUTHS U (PU3UUECKUX MPUHIUNAX UX (PYHKIIMOHUPOBAHUS.

1.2 3agaun TUCHUIIAHBI

- pacuMpeHue 3HaHui B 001acTh (PU3HMYECKUX NPUHLHIAX (PYHKIIMOHUPOBAHUSA,
0a30BbIX QJITOPUTMOB M NPUHLMIHAIBHBIX CXEM YCTPOMCTB [JIsl HCCIEAOBAHUS
00BEKTOB, COBPEMEHHBIX aHAJIOrO-IU(PPOBBIX MpeoOpazoBaTeneii, CXeM COTJIaCOBAaHUS
CUTHAJIOB, IPOIrPAMMHBIX CpeJl 1UIsl 00pabOTKM CUTHAJIOB U BU3YyaJIM3allMU PE3YJIHTATOB
U3MEPEHUN;

- pa3BUTHE YyMEHHUs Pa3pabOTKH MPOrpaMMHO-aNNapaTHbIX H3MEPUTEIbHBIX
cucteM, (popMUpOBaHHE HABBIKOB MOJIEIUPOBAHMS PEATBHBIX CHUCTEM, IPOLECCOB H
YCTPOMCTB;

- (QopmMupoBaHHE KOMIETECHLMH, MO3BOJISIOIIMUX YUYUTHIBATH COBPEMEHHBIE
TEH/ICHLIUN PA3BUTHUS TEXHOJIOTUN B CBOEH NMpodeccCHOHAIBbHOMN 1eATEIbHOCTH, a TAKKE
9KCIUTyaTUPOBaTh, HaJIaXXUBaTh, MCHBITHIBATh, MPOBEPATh PaOOTOCHOCOOHOCTh U
oOciTykMBaTh OOOpYJOBaHUE, MCIONb3YyeMOE JJIsi PELICHUS pa3IM4yHbIX 3343y B
00JacTh HAHOTEXHOJIOTUM U MUKPOCUCTEMHOM TEXHUKHU.

1.3 IlepeyeHb NJIaHUPYEeMBIX Pe3yJbTATOB O0y4YeHHS 1O AUCHUILIMHE,
COOTHECEHHbIX ¢ IUIAHUPYEMbIMHM  pPe3yJbTATAMH  OCBOCHHUSI  OCHOBHOM

npogdeccnoHaILHON 00pa3oBaTeIbHOM NMPOTrPaMMBbI

Tabnuua 1.3 — Pe3ynbrarsl 00y4eHUs IO JUCHUTUIMHE

IInanupyemvie pe3ynbvmameol 0c80eHUs Koo IInanupyemvie pe3yromamoi
OCHOBHOU NPOGhecCUOHANbHOU U HAUMeHOoB8aHue 00yuenus no oucyuniune,
00pazosamenvbHolU NPOSPaAMMbL UHOUKamopa COOMHeceHHble ¢ UHOUKAmOopamu
(Komnemenyuu, 3aKkpenienHvle oocmudiceHus 00CMuUdICeHUsI KOMNemeHyuil

30 OUCYUNTUHOLL) KoMnemenyuu,
KOO HaumeHosauue 3aKpenyieHHo20
KOMnemenyuu KOMNnemenyuu 3a OUCYUNTUHOU
I1K-4 Cnocoben [K-4.1 3HaTbh B COBEPIIECHCTBE
00pabaTsIBaTh Omnpenensier 06beM U METOAO0JIOTUIO TIPOBEICHHUS
pe3yNbTATHI Croco0 opraHu3aIuu HCCIIEIOBAaHUIN U U3MEPEHUI
U3MEpEHH U BBIOOPKH OTIBITHOU MapaMeTPOB U XapaKTEPUCTHK
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1Inanupyemvie pe3yromamel 0c60eHUs

OCHOBHOUL NPOpecCUuOHaNbHOU
00pazo8amenvbHol NPOSPAMMbI
(KomnemeHyuu, 3aKkpenienHvle

3a OUCYUNTUHOUL)

K00

KomMnemeHyuu

HAuMeHoeaHue
KomMnemeHyuu

Koo
U HAUMEHOBAHUe
uHouKamopa
docmudiceHus
KOMnemenyuu,
3AKpPenieHH020
3a OUCYUNTUHOT

Inanupyemvie pezyromamot
00yueHUs no oucyuniune,
COOMHeceHHble ¢ UHOUKAMOPaMU
00CMUMNCEHUSL KOMNEMeHYUll

WCIIBITAaHUHN 00pa3IoB

napTuu 006pasuoB

OIIBITHBIX 00Pa3LOB, B TOM YUCIIE
JUTSL OTIPEJICIICHHS X 00beMa U
croco0a BEIOOPKH.

YMerh B COBEPIIEHCTBE
IPUMEHSATh METO/Ibl IIPOBEICHHSI
HCCIEN0BaHUN U U3MEPEHUN
apaMeTPOB U XapaKTEPUCTUK
OTBITHBIX 00Pa3IO0B.

BJiiaeTs B COBEPILIEHCTBE
HaBbIKaMU HCII0JIb30BaHUS
OCHOBHBIX METO/IOB IIPOBEICHHUSI
VICCJIEIOBAHUM Y U3MEPEHUI
apaMeTpoB U XapaKTEPUCTUK
OTIBITHBIX 00Pa3IOB, B TOM YHCIIE
olpeJiesIeHus X 00beMa U
croco6a BEIOOPKHU

[1K-4.2

[IpoBoaut
CTATUCTUYECKUN aHAIN3
pe3yabTaToB
M3MepeHull BEIOOPKH
ONBITHOM NIapTUHU
o0pasioB

3HATB B COBEPILEHCTBE CIIOCOOBI
IPOBEIEHUS CTATHCTUYECKOTO
aHaM3a pe3yJbTaToOB H3MEPCHHIA
OTIBITHBIX 00PA3I0B

YMeTh B COBEPIICHCTBE
MPUMEHSTH METOIBI
CTaTHUCTUYECKON 00paboTKH
pe3yJIbTaTOB U3MEPEHUI
napaMeTpOB U XapaKTEPUCTUK
OTIBITHBIX 00PA3I0B

Baaners B coBepiieHCTBE
HaBBIKAMHU CTaTUCTHYECKON
00paboTKH pe3yIbTaToOB
HCCIEA0BaHUM ONBITHBIX
00pasIoB

I1K-6

CnocoOeH BHEAPATH

JUISL U3MEpPEHUs
napamMeTpoB
HAaHOMAaTEpHAaJIOB U

HAHOCTPYKTYD

HOBOE 000py/I0BaHME

ITK-6.1 ITpoBoauT
aHaJIU3 COBPEMEHHOTO
COCTOSIHMS
00opy0BaHUs AT
W3MEPEHUN TapaMeTPOB
HaHOMAaTepHUaJIoB

3HATBh OCHOBHBIE
XapaKTePUCTHKH COBPEMEHHOTO
000pyI0BaHUs /ISl U3MEPEHUM
napamMeTpoB HaHOMAaTEPHUAJIOB,;
HOPMBI 00CITyKUBaHUS
000pyIOBaHUsI.

Ymersb

MIPOBOJIUTH aHAJIU3 COBPEMEHHOTO
COCTOSIHUSI 000pYyIOBaHUS JIJIst
U3MEpEeHUH mapaMmeTpoB
HAaHOMATEPHAJIOB; MPOBOJIUTH




1Inanupyemvie pe3yromamel 0c60eHUs
OCHOBHOUL NPOpecCUuOHaNbHOU
00pazo8amenvbHol NPOSPAMMbI
(KomnemeHyuu, 3aKkpenienHvle
3a OUCYUNTUHOUL)

KOO HAuMeHoeaHue
KomMnemeHyuu KomMnemeHyuu

Koo
U HAUMEHOBAHUe
uHouKamopa
docmudiceHus
KOMnemenyuu,
3AKpPenieHH020
3a OUCYUNTUHOT

Inanupyemvie pezyromamot
00yueHUs no oucyuniune,
COOMHeceHHble ¢ UHOUKAMOPaMU
00CMUMNCEHUSL KOMNEMeHYUll

OLICHKY Pe3yJIbTaTUBHOCTH
HCII0JIb30BaHUs 000PYAOBAHNUS,
BBIOUPATH BUJIBI COBPEMEHHOTO
o0opymoBaHUs AJI U3MEPEHUI
napamMeTpoB HaHOMAaTEPHAJIOB.
Baaners HaBbIKaMU paOOTHI ¢
TEXHUYECKON JOKYMEHTAIMEH Ha
o0opymoBaHuE 711 U3MEPCHHIA
napaMeTpoB HaHOMAaTEPHUAJIOB,;
HaBbIKaMH cOopa nHpopmanuu 0o
opraHax, IpOBOJISIIUX TOBEPKY
CPEICTB U3MEPEHUN;

HaBBIKAMU BBIOOpA COBPEMEHHOTO
U3MEPUTEILHOTO U
TEXHOJIOTUYECKOTO
000pyIOBaHUS.

[1K-6.2 ITonoupaer
o0opyoBaHUE U
METOJIbl H3MEPEHUS
rapameTpoB
HaHOMAaTepPHaJIOB

3HaTh OCHOBHBIE
XapaKTePUCTHKU 000PYIOBaAHUS
JUISl U3BMEPEHUN MapamMeTpoB
HAaHOMATEPHUAJIOB U METO/IbI
MIPOBEJICHUS U3MEPEHUM.

YMmerh

IPOBOUTH aHATTU3 000PYyIOBaHUS
JUISl U3BMEPEHUI ITapaMeTpOB
HaHOMAaTEPHUAJIOB; IPUMEHSATh
chopMupOBaHHBIC 3HAHUS O
METO/IaX U3MEPEHHUSI MapaMeTPOB
HaHOMaTepPHAJIOB

Baaners HaBbIKaMU pabOTHI €
TEXHUYECKON JOKYMEHTAIMEH Ha
U3MEPUTENIbHOE U
JTMAarHOCTUYECKOE 000PY1I0BaHNUE;
HaBBIKAMH HUCHOIb30BaHUS
OCHOBHBIX METOJIOB MPOBECHUS
VCCIICIOBAHUM U U3MEPEHUN
rapaMeTpoB HAHOMATEPHAJIOB.

2 Yka3anue MecTa JMCHUILUIMHBI B CTPYKTYPe OCHOBHOM NPo¢eCcCHOHAIBHOM

0o0pa3oBaTe/IbHOM POrPaMMBbI

Juciunnuaa «AnmapaTtHoe

U TIPOrpaMMHOE

5

o0OeclieyeHue MHUKpPO- U




HAHOCUCTEMHOW TEXHUKH» BXOAWT B 4YacTh, (OPMHUPYEMYI0 yYaCTHUKAMU
oOpa3zoBaTenbHBIX OTHOMICHWH Omoka 1 «Jlucrumimasl  (MOAYIW») OCHOBHOM
npodeccuoHanbHOM 00pa30BaTENbHON MpOrpaMMbl — MPOrpaMMbl  OakajaBpuarta
28.03.01 HaHOTEXHOJOTMH M MUKPOCHCTEMHAs TEXHHKA, HAIpPaBICHHOCTH (MPOQHIIb)
«Mukpo- u HaHOCHCTeMbD». J(MclMIIMHa n3y4yaeTcst Ha 3 Kypce B 5 u 6 cemectpe.

3 O0beM AUCHUILVIMHBI B 3a4Ye€THBIX €IMHMIAX C YKA3aHHEM KOJHYeCTBA
aKajeMHYeCKHX HJIH ACTPOHOMHYECKHX YaCOB, BbI/IeJIEHHBIX HA KOHTAKTHYI0 padoTy
o0yyammxcsi ¢ mnpenojaBarejeM (M0 BHAAM Y4YeOHbIX 3aHATHHA) M Ha
CAMOCTOSITEJIbHYI0 PA00Ty 00y4AKOIIHUXCS.

OO0mast Tpya0eMKOCTh (00bEM) AMCIHUIUIMHBI COCTaBISCT 9 3a4eTHBIX EIUHUIY
(3.e.), 324 akaleMHUYCCKHUX YaCOB.

Tabmuna 3 — O0beM TUCHUTUITAHBI

. Bcero,
Bunst yueOHOI paboThI 4ACOB
OO0m1as TpyA0€MKOCTh TUCITUTUTHHBI 324
KonraktHast paboTa 00ydJaronmxcs ¢ mpero/1aBaTesieM 1Mo BHIaM YIeOHBIX 120,75
3aHATUH (BCETO)
B TOM YHCIIE:
JIEKIIUU 34
71a00paTOPHBIE 3aHATHS 68
IPAKTUYECKHE 3aHSTHS 16
CamocrosTenpHas pabota o0ydaronuxcs (BCero) 176,25
KoHTponb (moAroToBKa K 9K3aMeHY) 27
KonrtakTHas paboTa 1o npoMexxyrouHoii arrecranuu (Bcero ATtKP) 2,75
B TOM YHCIIE:
3a4eT 0,1
3a4eT ¢ OLEHKON HE MPelyCMOTPEH
KypcoBas pabora (IpOeKT) 1,5
9K3aMeH (BKJII0Yasi KOHCYJBTAIUIO Iepel IK3aMEHOM ) 1,15

4 CopepxxaHue NUCIHUILUIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM (pa3aeiam) ¢
yKa3aHHEM OTBEeJIeHHOr0 Ha HHMX KOJMYECTBA aKaJeMHYEeCKHX YacOB M BHIOB
y4eOHbIX 3aHATHI

4.1 Conep:kaHue JUCUUNJINHBI

Tabmuma 4.1.1 — Coaepkanue IUCIUIUIMHBI, CTPYKTYpPUPOBAHHOE IO TEMaM
(paznenam)

No

i Paznen (Tema) AUCITUTIIMHBI Coneprxanue

5 ceMecTp

1 Beenenue B qucuumnuny. | [lpeamer u 3amaunm kypca. CoBpeMEHHBIE TEHICHIMHM pa3BUTHUS

ABTOMaTI/BaHI/Iﬂ MMporpaMMHOTO u afrapaTHoro obecneucHUs MUKPO

)51
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JKCIIEPUMEHTA

HAaHOCHCTEMHOM TeXHUKU. McToprueckue aTansl CTaHOBJIEHUS Kypca.
Ces3p  Kypca ¢ OOUICHMH)KEHEPHBIMH,  OOIEHAyYHBIMU U
CHenHalbHBIMA AucHUIUIMHaAMH. CTPyKTypa M oOliee cojepikaHue

Kypca.

2 BBenenue B nporpaMMHublii | BupTtyaneHeie mpuOOpsl  Kak  TpPEeHJ COBPEMEHHOTO Ppa3BUTHS
nakeT LabView W3MEPUTEIIbHOW TEXHUMKH ©  HMH(POPMAIMOHHBIX  TEXHOJOTHM.
Crpykrypa s3bika LabView. HaGop BUpTyalbHBIX HPUOOPOB.
dyuknuonaneheiii  Habop. I'padpuka B LabView. DiemeHTHI

yIpaBJIeHUs] BUPTYAIbHBIMHA TPUOOPAMH U MHIUKATOPBI.

3 OyHkuuu paboThl € bazoBbie MaremaTnueckue (YHKIMU M JIOTHYECKHUE OIEepalu B
nanabpIMU B LabView LabView. CoenuHenue 351eMEHTOB. 3alyCK M OTJIaJIKa IPOTPaMM.

4 Pabora ¢ 6onpmmmu O6paboTka  OONBIIMX  JAHHBIX B  COBPEMEHHOM  HAay4YHOM
JaHHBIMU. MaccuBbl, sKcriepuMenTe. TeHIeHIuu B IpeICcTaBIeHUd U 00paboTKe JaHHbIX.
KJIacTepsbl, monmuMopdusm | PazButue cucrem u CKOpOCTh 00OpaOOTKH JTaHHBIX.

5 Hcnonb3oBanue CTpoKoBbBIE U TEKCTOBbIE JaHHbIE KaK OCHOBHOE CpPEACTBO Iepeaadu
CTPOKOBBIX U TEKCTOBBIX UHPOPMALIUK MEXIY HW3MEPHUTEIbHBIMH CHCTEMaMH U ILIEHTpaMHu
naHHbIX. OCHOBHBIE o0pabotkn  mHpopManuu. OCHOBHBIE oOIlepanuud, 00paboTKa
oTepanuy HaJ HUIMU uHpopmanuu. KoHBepTamusi TEKCTOBBIX [aHHBIX B YHCIOBBIE,

KOHBEPTAIIMSI YHCJIOBBIX TaHHBIX B TEKCTOBBIE

6 I'padmueckoe I'padmyeckas wHPOpPMAIUS KAaK OCHOBHOH CIIOCOO BU3yaJIM3AIMH
0TOOpakeHHe Pe3yJbTATOB | TAHHBIX TUIS U3MEPUTENIBHOTO, JUarHOCTHYECKOTO,
LabView TEXHOJIOTUIECKOTO 000PYIOBaHMS IS MTPOU3BOJICTBA MATEPHUATIOB U

KOMIIOHEHTOB HAaHO- W MHKPOCUCTEMHOW TexHUKu. Pa3BepTka,
ocuuwuiorpaMma, TpauK HWHTEHCUBHOCTH, JBYX KOOpPAMHATHBIN
rpaduk, TpexMmepHbie rpaduku. I'eHepanusa, o0padoTKa, U3MEpEHUS
ocuwwiorpaMmM. CurHam ®W  €ro  COCTaBISIONIME:  LIYMBI,
rapMOHHYECKHE U HETrapMOHUYECKUE COCTABIISIIOIIIE
Pacmmpennsie crioco0sl OneMeHTHl (POHTATHHON TMaHENH W JAUHAMHYECKOE YIPaBICHUE HX
< | YHPaBICHUS JIEMEHTaMN cBoiicTBamu. Y3mbel cBoiictB (Property node). I'moGanbHble wu
(pOHTAIBHOM TIaHETH 1 JOoKajbHbIEe TiepeMeHHble. [lepegada 3HaueHHd MexAy OJIOKaMH
nepeaayeit nHpopmanuu MIPOTPaAMMBI.
BuptyanpHele mpuOOpbl — COBpPEMEHHBIM TPEHJ  Pa3BUTHS
DIIEKTPOHUKH, W3MEPUTEIBHOW U  BBIUMCIUTEIBHOW TEXHHKH,
8 | UtoroBoe 3ausiTue o .
HH(pOpPMAIIMOHHBIX TeXHOJIOTHI. O030p U 3aKperIieHUue MPOUIEHHOTO
3a CEMECTp MaTepuaa.
6 cemecTp

9 bazoBble u pacmupennsie | [loBTopeHne IpoiAeHHOTO B MPEIbIYIEM CEMECTPE MaTepuaa.

¢bynkuuu LabView 0030p pacmupennbix GyHkimid LabView: nanens Mathematics,
Signal Processing. Matematndeckue GpyHKIIMN U BUIbI JaHHBIX,
HCTIOJIb3yeMbI€ B COBPEMEHHBIX HayYHO-TEXHUIECKHUX,
TEXHOJIOTHYECKUX U MPOMU3BOJICTBEHHBIX 33/1a4ax B 00J1aCTH
HAaHOTEXHOJIOTHH U MHUKPOCHCTEMHON TEXHHUKH

10 | PabGora c uzobOpaxxenusimu | M3o0paskeHue kak cpecTBo noiaydeHus napopmanuu. OCHOBHbIE

B LabView napaMeTpsl ¥ GYHKIMH ISl paboThI ¢ TpaduyecKUMU
u3o0paxxeHusiMu. [IpruMepsl 1 MexaHu3Mbl 00pabOTKU N300pakeHH B
COBPEMEHHBIX MHUKPOCKOITUYECKUX CHCTEMax
11 | Broa, BeIBOA CTPOKOBBIX B | CTPOKOBBIC M TEKCTOBBIE JAaHHBIC KAaK OCHOBHOE CPECTBO Mepeaadn

TCKCTOBBIX JAHHBIX B
LabView

uH(GOPMALIUN MEX]Ty U3MEPUTEIHHBIMU CUCTEMaMU U IICHTPaMHU
00pabotku nHpopmarmu. OCHOBHBIC (DYHKIIMH JIJIs1 CYNTHIBAHMS,
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BbIBOJIa JaHHBIX B LabView. Tunsl nanusix txt, stl, xls, doc. [Tpumepst
U MEXaHM3MbI 00OpAOOTKH TECTOBBIX U YHCIIOBBIX JAHHBIX B
COBPEMEHHBIX CIIEKTPOMETPUUICCKUX CUCTEMAX

12 | AnmapatHoe obOecrieuenue | M3yueHnue coBpeMeHHOM MpuOOpHO 0a3bl 11l MPOBEACHUS
COBPEMEHHBIX YCTPOUCTB | U3MEpeHUi. AnmapaTHas 4acTh cucTeM cOopa JaHHbIX. [Ipubops! n
MHUKPO- ¥ HAHOCHCTEMHOM | TIJIaThl BBOJIa-BbIBOAa Kommanuu National Instruments.

TEXHUKU Kondurypuposanue u Hactpoiika ALIT u nudpossix ocimmorpados
JUTSI TIOJTY4€HHUS SKCIIEPUMEHTAIbHBIX TaHHBIX. [IpumMepsl cOopa
JAHHBIX B QU3UKE U TEXHUKE

13 | O6paboTka pe3yabTaToB [udposas punprpanus Ha 9BM. MeTtobl 00pabOTKH CUTHAJIOB B

U3MEepeHuit CHEKTPaAIbHOM 007aCTH Ha OCHOBE JUCKPETHBIX MTPe0Opa3oBaHUi.
MeTo/1p1 TapaMeTprUuecKoro CeKTPabHOTO aHAN3a.
BeiiBner-npeoOpazoBaHue 1 €ro UCIOJIb30BAHKE B 3a7a4ax MU(PPOBOi
00pabOTKH CUTHAJIOB

14 | CoBpemennas npubopHas | [IporpamMMHas u anmapaTHas 4acTh U3MEPUTEIBHOTO,
0a3a HAaHOTEXHOJIOTH: JMAarHOCTHYECKOTO, TEXHOJIOTHYECKOT0 000pyI0BaHNS,

MHUKPOCKOTIBI, MCIOJIB3YEMOTO ISl PEIICHUS Pa3IMUHbIX HAyYHO-TEXHUUECKHUX,
CTIEKTPOMETPHI, TEXHOJIOTUYECKUX U TIPOU3BOJCTBEHHBIX 33/1a4 B 007acTH
TEXHOJIOTUYECKUE U HAaHOTEXHOJIOTHH U MUKPOCHCTEMHOM TeXHUKH. Pa3zpaboTka
aHAJIUTUYECKUE BUPTYaIbHBIX MOJIeNieil COBpeMeHHOM TeXHUKH. OCOOEHHOCTH
yctanoBkH. [IpuHIMT OpraHu3aIiy MOCIIEI0BATEILHOCTH ICHCTBUN TPH pa3paboTKe
paboThl, MPOrpaMMHOE U BUPTYalIbHOTO Mprbopa. MareMaTudyeckue MOAeN U OCHOBHBIE
anmnapaTHoe obecriedeHre | (pU3MUYECKHUe 3aKOHbI, JIeXKalllie B OCHOBE pabOThl COBPEMEHHOM
TexHuKU. OpraHnusaiys B3auMoIeHCTBUS C ONIEPaTOPOM.
[IpencraBienue pe3ynbraTsl paboThl TpubOpoB. OTiaaka,
HCIBITaHUE, MPOBEPKa pabOTOCTIOCOOHOCTH BUPTYaIbHOTO MpHOOpA.
15 | UtoroBoe 3aHsiTHE BupTtyansHbie mpuOopbl — Kak OCHOBa ISl pa3paboTKU MPOrpaMMHOM
Y aIIapaTHOW 4acTel U3MEPUTEIIBHOTO, AMarHOCTUYECKOT O,
TEXHOJIOTHYECKOT0 000pyI0BaHUs, HCTIOIB3YEMOTO IS PEeIICHUS
Pa3IMYHBIX HAYYHO-TEXHHUUECKUX, TEXHOJIOTHYECKHIX H
IIPOM3BOJICTBEHHBIX 33/1a4 B 00J1aCTH HAHOTEXHOJIOTMU U
MUKPOCHCTEMHOU TeXHUKU. O030p U 3aKperIeHUE MPOUICHHOTO
MaTepuana.
Ta6numna 4.1.2 — ConepxaHue TUCIUTUIMHBI U €€ METOMUECKOe 00ecrieueHre
Bunaer Dopmbl Kome-
JeSITeIbHOCTH TEKYILEro TEHIUU
Ne Paznen (tema) Y4eOHo-MeToANYECKU KOHTPOJIS
n/n JTUCLUTUTMHBI nek., | Ne | Ne € MaTepHualIbl yCIIEBaEMOCTH
yac | jab. | mp. (mo HepensaM
ceMecTpa)
5 cemecTp

1 BBenenue B AMCHUIUIMHY. 2 1 V-1-V-3 1 3JIP T1K-4.1;
ABTOMAaTH3anA MV-1-MVY-3 T1K-4.2;
JKCIEpPUMEHTA T1K-6.1;

I1K-6.2

2 BBenenue B 2 2 V-1-V-3, 2-3 3J1P T1K-4.1;
MIPOrpaMMHBIN MMaKeT MV-1-MV-4 [1K-4.2;
LabView I1K-6.1,




I1K-6.2
3 OyHKIIUK pabOTHI C 2 34,5 V-1-VY-3, 4-6 3JIP [1IK-4.1;
nanaeiMu B LabView MV-1- MV-4 T1K-4.2;
I1K-6.1;
I1K-6.2
4 Pabota ¢ Oonbpmmmu 2 6,7 V-1-VY-3, 7-9 3JIP [1K-4.1;
JIaHHBIMH. MacCHBEI, MV-1- MV-4 T1K-4.2;
KJIaCTEPBI, MOTUMOPHHU3M I1K-6.1;
I1K-6.2
5 Hcmonp3oBanue 2 8 V-1-VY-3, 10-11 3JIP I1K-4.1;
CTPOKOBBIX U TEKCTOBBIX MV-1- MV-4 [1K-4.2;
naHHbIX. OCHOBHEIE I1K-6.1;
OTIepallK HaJl HUMH [1K-6.2
6 I'paduueckoe 4 9,10 V-1-V-3, 12-15 3JIP [K-4.1;
0TOOpakeHHE MV-1- MV-4 [1K-4.2;
pe3ynbratoB LabView IK-6.1;
I1K-6.2
Pacumpennsie cnocoobl 2 11 V-1-VY-3, 16-17 3J1IP 11K-4.1;
7 YIPaBJICHUS dJIEMEHTAMH MVY-1- MVY-4 [1K-4.2;
(GpOoHTATBHON TTAHEIH U I1K-6.1;
nepeaadeii HHGoOpMaIuu I1K-6.2
2 V-1-V-3, 18 CP IIK-4.1;
8 Hrorosoe 3ansatue MY-2- MY-3 IK-4.2;
I1K-6.1;
I1K-6.2

Htoro 18

6 cem
9 bazoBble u pacuvpenHsie | 2 12 | 1-7 V-1-V-3, 1-2 3JIP I1K-4.1;
¢bynkuuu LabView MV-1- MVY-4 [1K-4.2;
I1K-6.1,
I1K-6.2
10 | PabGora c 2 13 8 V-1-V-3, 3-4 3J1P T1K-4.1;
M300paKeHUSIMU B MV-1- MV-4 [1K-4.2;
LabView I1K-6.1;
I1K-6.2
11 | BBoa, BBIBOJ CTPOKOBBIX 2 14 9 V-1-V-3, 5-6 3J1P T1K-4.1;
U TEKCTOBLIX JJAaHHLIX B MV-1- MV-4 T1K-4.2;
LabView I1K-6.1;
I1K-6.2
12 | AnnmapatHoe 2 15 10 V-1-V-3, 7-8 3J1P T1K-4.1;
obecrieueHne MV-1- MV-4 I1K-4.2;
COBPEMEHHBIX YCTPOICTB I1K-6.1,;
MHUKPO-U HAHOCUCTEMHOM [K-6.2
TEXHHKHU

13 | O6paboTKa pe3yaIbTaToB 2 16, | 11 V-1-V-3, 9-10 3JIP [K-4.1;
HU3MEPEHUI 17, MV-1- MV-4 T1K-4.2;
18 I1K-6.1;
I1K-6.2
14 | CoBpemeHHas 4 19 12 V-1-V-3, 11-16 3JIP T1K-4.1;




npubopHas 6a3za MV-1- MY-4 [1K-4.2;
HAHOTEXHOJIOTHIL: [1K-6.1;
MHUKPOCKOIIBI, [1K-6.2
CIIEKTPOMETPHI,
TEXHOJOTHYECKUE U
AHAIUTUYECKHE
ycTaHOBKU. [IpuHIumn
paboThI, MPOrPaMMHOE U
anmapaTHOe
obOecrieueHune
15 | Urorosoe 3ansATHE 2 13 V-1-VY-3, 17-18 KII 11K-4.1;
MVY-2- MV-4 I1K-4.2;
I1K-6.1;
I1K-6.2
Htoro 16

4.2 JlabopaTopHbie padoThl M (WIN) NPAKTHYECKHE 3AHATHS
4.2.1 JlabopaTopHbie padoThI

Tabnuna 4.2.1 — JlabopaTopHbie pabOThI

[Tpumeuanwue: 3JIP — 3ammra nadoparopHoii padotsl, CP - cemectpoas padota, KI1 - kypcoBoit mpoexT

No ‘ HaunmenoBanue 1abopatopHOit paboThI ‘ O06bem, yac.
5 cemectp

1 BBenenne B nporpamMmMuyio cpeny LabView 4

2 OcHOBBI paOOTHI C YHCIOBBIMH U JIOTHYECKHMH JTAHHBIMU 4

3 [{ukpl ¢ GUKCHPOBAHHBIM YUCIIOM OTIEPAIMKA U IUKJIIBI IO YCIOBUIO 2

4 CtpykTypa BapuaHTa, GyHKIHMS BIOOpa, y3el hopmyra 2

5 CTpyKTypa oclIeIOBaTeIbHOCTH, AUAJIOTOBbIE OKHA, BpEMEHHbIE () YHKIIUU 4

6 MaccuBbl 2

7 Knacrepbl 2

8 W3yuenne cTpox 4

9 CpenctBa Bu3yasibHoro oroopaxkenusi LabVIEW -passeptku 4

10 | CpencrBa Bu3yanmpHOTO OoToOpaxkeHmss LabVIEW: rpadukm ocummuiorpamm, 4
JIBYXKOOpPJIMHATHBIE IpauKu

11 | Paciuupennsie cTpykTyphl U pyHkiuu LabVIEW 4

6 cemecTp

12 | CozpaHne KOMIUIEKCHBIX TPOTPaMMHBIX penieHui B cpene LabView 4

13 | Pabora c nzobpaxxenusimu B LabView 4

14 OcHOBBI BBOJIa, BBIBOJIa CTPOKOBBIX M TEKCTOBBIX JaHHBIX B LabView 4

15 | Kondwurypupoanue u nHactpoiika ALl u mudpoBeix ocrmuiorpados amis 4
MOJTyYeHHUS HKCIIEPUMEHTAIBHBIX JTaHHBIX

16 | O6paboTKa pe3yabTaTOB H3MEPEHUI 4

17 | MonenupoBaHue TMONYYEHUS] MHKPOCKONHUYECKOTO HW300paKeHHUsI TPYIIIbI 4
HAaHOPAa3MEPHBIX YaCTHUI]

18 | MonenupoBaHue CIEKTpa MHOTOKOMITOHEHTHBIX MaTEpUAIOB 4

19 | MognenupoBanue paboOTBl TEXHOJOTHYECKUX YCTAHOBOK HO  CHHTE3Y 4
HaHOMaTEPHAJIOB

NUTOI'O: 68
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4.2.1 IlpakTHYecKUe 3aHATHUS

Tabnuna 4.2.2 — [IpakTuueckue 3aHsITUs

No \ HanMeHoBaH#e MPaKTHIECKOTO (CEMHHAPCKOTO0) 3aHATHS \ O06bem, yac.
6 cemecTp

1 Tuner nanaeix B Labview. OcHOoBHBIE CTPYKTYpHI B Labview 2

2 OcHOBBI paboTHI ¢ MaccuBaMu U Kiactepamu. CTPOKOBBIE JaHHBIE U OTIEPALUU 2
HaJl HUMH

3 CpenctBa Bu3yanbHoro oroopaxkenus LabVIEW. PacumpenHsie CTpyKTYpbI U 2
bynkuun LabVIEW

4 Pa3pabotka m oTimamka ciaoXKHBIX Tporpamm. PaGorta ¢ wm300pakeHUsIMH B 2
LabView. OcHoBHBIE (DyHKIIMY JUIsS CYUTHIBAHUS, BBIBOJIA TaHHBIX B LabView

5 N3yuenune coBpemMeHHO# mpuOOpHON 0a3bl A MPOBEACHHUS U3MEPECHUN. 2

6 O06paboTka pe3yabpTaTOB H3MEPEHUH 2

7 CoBpeMeHHas npuoopHas 0aza  HAHOTEXHOJIOTHA: MHUKPOCKOITHI, 2
CIIEKTPOMETPBI, TEXHOJOTMYECKHE W aHAIUTHUYECKHE YCTaHOBKH. [lpmHImmm
paboThI, MPOrpaMMHOE U armapaTHoe 00ecTieueHne

8 HTorosoe 3anarue 2

NTOI'O: 16

4.3 CamocrositesabHas padora crygenros (CPC)

Ta6mmmna 4.3 — CamocrosTenbpHast paboTa CTYJEHTOB

Bpewms, 3arpaunBaemoe Ha
Ne HaumeHnoBanue pasnena AUCHUIUINHBI CpoK BBITIOTHEHHS
BeinosHenue CPC, gac.
5 cemecTp
1 BBenenue B tuciuIuInHy. ABTOMATH3AIMS 1 Henens 5 cemectpa 7
HKCTIEPUMEHTA
2 BBenenue B nporpaMmublil maket LabView 2-3 Hepnens S5 cemecTpa 7
3 Oynkimu paboTel ¢ nanabiMU B LabView 4-6 nenens S cemecTpa 7
4 Pa6oTa ¢ 60oapIIMMK TaHHBIMH. MacCHUBBI, 7-9 Henens 5 cemecTpa 7
KJIACTEPHI, MOJIUMOPHHU3M
5 Hcnonp30BaHNE CTPOKOBBIX M TEKCTOBBIX 10-11 vemens 5 7
naHHbIX. OCHOBHBIE OTIepaIiy HaJl HUMH cemecTpa
6 I'paduueckoe oToOpakeHHE Pe3yIbTaTOB 12-15 nenens 5 7
LabView cemMecTpa
PacummpenHsble criocoObl yrpaBiaeHUs 16-17 nenens 5 7
7 3JIEMEHTaMU (PPOHTAIBHOM MaHeIu u cemecTpa
nepegaver nHdopMauuu
8 Hrorosoe 3ansarue 18 Henens 5 cemectpa 4.9
NTOI'O: 53,9
6 cemecTp
9 bazossie u pacimmpennsie Gynkiuu LabView | 1-2 Henens 6 cemectpa 15
10 | Pabora ¢ nuzobpaxenusimu B LabView 3-4 nenens 6 cemectpa 15
11 | BBoa, BBIBOJ CTPOKOBBIX M TEKCTOBBIX 5-6 Henens 6 cemecTpa 15
naHabIX B LabView
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12 | AnnapaTtHoe obecrieueHue COBpEMEHHBIX 7-8 Henens 6 cemecTpa 15
YCTPOMCTB MUKPO-H HAHOCHCTEMHON TEXHUKHU

13 | O6paboTka pe3yabTaTOB H3MEPEHUN 9-10 Henmens 6 15
ceMecTpa

14 | CoBpemenHas npubopHas 6a3a 11-16 nenensa 6 15
HAHOTEXHOJIOTHI: MHUKPOCKOTIBI, ceMecTpa

CIIEKTPOMETPbI, TEXHOJIOTUYECKHUE U
aQHAIUTUYECKUE YCTaHOBKU. [IpuHImn
paboThI, NPOrPaMMHOE U aIllapaTHOE

obecneyeHne
15 | Urorosoe 3augarue 17-18 Henensa 6 32,35
cemecTpa
HUTOTI'O: 122,35

5 IlepedyeHb y4eOHO-METOAMYECKOr0 OOeCHEeYeHUS /ISl CAMOCTOSTEJIbHOMI
padoThl 00y4aKOIIMXCH MO0 JUCHHUILIMHE

CryaeHTbl MOTYT IIPH CAMOCTOSITEIbHOM M3YyYEHUU OTAEIBHBIX TEM U BOIIPOCOB
JTUCITUIUINH MOJIb30BAThCS YIEOHO-HATIISAIHBIMU TOCOOUSAMH, Y4E€OHBIM 000PYI0BAaHUEM
U METOIMYECKUMH pa3paboTkamu Kadeapbsl B pabouee BpeMs, YCTAHOBJIEHHOE
[IpaBunaMu BHYTPEHHETO pacriopsiika paOOTHUKOB.

Y4yeOHO-MeTOIMUECKOE ~ OOEcliedeHue Il CaMOCTOSITENIbHOM — paboThI
oOy4Jaronuxcs Mo JaHHOW JUCIUTIIIMHE OPTaHU3YETCsI:

oOubIUOMEKOL YHUBEpCUMEMA.

- OuOnuoteuHbli (POHA YKOMIUIEKTOBAH Y4YeOHOH, METOIWYECKOM, HAy4dHOM,
[IEpUO-ANYECKOM, CIIPABOYHOM U XyA0KECTBEHHOM JINTEPATYPOU B COOTBETCTBHHU € Y1l 1
nannou PITJI;

- UMEETCS IOCTYN K OCHOBHBIM MH(OPMALIMOHHBIM 00pa30BaTEIbHBIM pecypcam,
nH(popManmoHHOW 0a3e JaHHBIX, B TOM uucie OuOnuorpaduueckoil, BO3MOXHOCTb
BbIXoJa B MIHTEpHET.

Kagheopoii:

- yTeM 00ecreyeHus! JOCTYITHOCTH BCEro HEOOX0AUMOT0 y4eOHO-METOANYECKOTO
Y CIIPABOYHOT'0 MaTepHalIa;

- TyTeM TMPEJOCTaBICHUS CBEACHUM O HAIMYUM Y4eOHO-METOIUYECKON
JUTEPA-TYpPbl, COBPEMEHHBIX IIPOIPAMMHBIX CPEICTB.

- yTeM pa3pabOTKH:

— METOJUYECKUX PEKOMEHIAIMI, TOCOOMI M0 OpraHU3alli CaMOCTOSTEIbHON
paboThI CTYJEHTOB;

— TE€M KYPCOBBIX pabOT M MPOEKTOB M METOJAMYECKHE PEKOMEHAALMH MO HX
BBITIOJIHEHUIO;

— BOIIPOCOB K 3a4€Ty;

— BOIPOCOB K IK3aMEHY;

—METOAMYECKUX YKa3aHUH K BBITIOJIHEHUIO JJAOOPATOPHBIX U MPAKTHUECKUX PadboT
U T.JI.
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munozpagueii ynueepcumema.:

— MOMOIIb aBTOPaM B MOATOTOBKE U W3/IaHUU HAYYHOH, yIeOHOU U METOIMYECKON
JUTEPATYPBL;

— YAOBJIETBOPEHUE MOTPEOHOCTH B TUPAKHPOBAHWM HAYYHOU, y4yeOHOU U
METOIMYECKON JTUTEPATYPHI.

6  OOpaszoBarebHbIE  TEXHOJOTHM.  TeXHOJOIMM  HCHOJb30BAHMSA
BOCHHTATEJIbHOI0 MOTEHI[HAJIA U CHUTLTHHBI

Peanuzanysi  KOMIIETEHTHOCTHOTO — IOJAXOJa  IPEIyCMAaTpPUBAET  IIUPOKOE
UCIIONIb30BaHNE B 00pa30BaTENILHOM IMPOILIECCE AKTHUBHBIX U HHTEPAKTUBHBIX (HOpM
MPOBEJICHUS 3aHATUN B COYETAHUU C BHEAYIUTOPHOU pabOTOM ¢ 1enbi0 POpMUPOBAHUS
YHHUBEPCATIbHBIX, O0OMENpO(EeCcCHOHATBHBIX M MPO(ECCHOHATBHBIX KOMIIETEHIIUN
oOyuvaronuxcs. B paMkax IUCHMILTMHBI MPEITyCMOTPEHBI BCTPEUYHM C JKCIEPTaMU U
cnenuanrcramu Komurera no Tpyay 1 3aHATOCTH HaceneHus Kypckoit obnacTu.

Tabnuna 6.1 — MaTepakTUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH, UCTIONb3YEMbIC
IpU NIPOBEAECHUU ayAUTOPHBIX 3aHITUI

e HaumenoBanue pasnena (JIeKIuu, Ucnonbs3yemble HHTEpaKTUBHBIE O6mbewm,
" | IpaKTUYECKOro MM Ja00paTOPHOrO 3aHATHSI) 00pa3oBaTesbHbIC TEXHOJIOTHH yac.
1 | JTaGoparopnas pabora «Cpeacrsa HHTEepakTHBHOE MOJICIMPOBAHHUE PEaTbHOM 4
BU3yalIbHOTO 0TOOpaxkeHust LabVIEW: CUCTEMBI JJIS1 HCCIIEJOBAHMUSI HAHOOOBEKTOB,
rpauKy OCIUJIOTPAMM, IBYXKOOPAMHATHBIE | PA300p KOHKPETHBIX PEXKMMOB, MEXaHU3MOB
rpaguKm» HOJIOMKH, IPUHLUIIOB IE€HCTBHS
2 | Jlabopatopnas pabora «PacmmpenHsie HHTEepakTUBHOE MOJIEINPOBAHHUE PEATBHOM 4
cTpyKTypbl U GyHKIMU LabVIEW» CHCTEMBI JUISl UCCIIEA0BAHHS HAHOOOBEKTOB,
pa300p KOHKPETHBIX PEKUMOB, MEXaHU3MOB
HOJIOMKH, IPUHLUIIOB IEHCTBUS
Hroro: 8

ConmepxaHue  OUCHMIUIMHBL  00JaJaeT  3HAYUTENbHBIM  BOCHUTATENbHBIM
NOTEHIIMAJIOM, IIOCKOJIBKY B HEM aKKyMYJMPOBaH HCTOPUYECKHA M COBPEMEHHBIN
HAy4YHBIH OIBIT YeJoBedecTBa. Peann3anus BOCIUTATENIbHOTO NOTEHIMANIA AUCIIUTUIMHBI
OCYUIECTBJISIETCSl B paMKaxX €/IMHOr0 00pa30BaTesIbHOTO U BOCIUTATEIBLHOTO IIpoLecca u
CIIOCOOCTBYET HENPEPHIBHOMY PAa3BUTHIO JIMYHOCTH KaXXAOro OOydYaromierocs.
JlucuumniriHa BHOCUT 3HAYMMBINA BKIIaJ B (popMuUpoBaHUE 00IIEH U MPOPECCHOHATBHON
KYJbTYpBI o0yJaroumxcs. Conepxanue JUCIUTUTAHBI CIIOCOOCTBYET
po¢eCCUOHATILHO-TPYI0BOMY BOCTIMTAHUIO O0yJarOITUXCH.

Peanu3zanus BocnUTaTeNbHOTO MOTEHIIMANA TUCUUILIIMHBI TOAPa3yMeBaeT:

- LeJICHANpaBJICHHbI OTOOp MpemnojaBaTesieM U BKJIIOYEHHE B JIEKI[MOHHBIH
Marepuan, Marepuayl i TMPaKTUYECKUX M JIA0OPAaTOPHBIX 3aHSATUH COJEp KaHMS,
JE€MOHCTPUPYIOIIETO 00yUaroummMcs 00pa3ibl HACTOSIIET0 HAyYHOTO MOABMKHUYECTBA
co3zarened M TMpeACTaBUTENEH TaHHOW OTpaciii HAayKu (IMPOU3BOJCTBA), BBICOKOTO
npodeccuoHanu3Ma y4eHsbIX (IIpercTaBuTeNeld MpoOrM3BOACTBA), UX OTBETCTBEHHOCTH 32
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pe3yNbTaThl W TIOCIEJACTBUS JACSATEIBHOCTH [IJIsi 4YeIOBEKa M O0OIIecTBa; MPUMEPHI
MO/VTMHHOM HPAaBCTBEHHOCTH JIFOICH, IPUYACTHBIX K PA3BUTHIO HAYKH U TIPOU3BOJICTBA, a
TaK)Xe MPUMEPBI TBOPUECKOTO MBIIIICHUS;

- TPUMEHEHHE TEXHOJOTUH, (OpM M METOJIOB MPEMOAABAHUS TUCIUATIINHBI,
UMEIONINX BBICOKUH BOCIUTATENBHBIN A((EKT 3a CcUeT CO3JaHus YCJIOBHHA IS
B3aMMOJCUCTBHUS OOyJaloOlUXcs C TMpernojaBaTesieM, IPYTHMH OOydYaroluMuUcs,
peACTaBUTENIIMU paboToaaTene (komaHaHas paboTa, MPOEKTHOE oOydeHHue, pazdoop
KOHKPETHBIX CUTYAIU, PEIICHHE KEHCOB);

- JIMYHBIA TPUMEp TMpenojaBaTeisi, JEMOHCTPAIMI0O UM B 0Opa3oBaTeIHLHON
JESATEIHOCTH M OOIICHUH C 00YUYaOIUMUCS 32 paMKaMH 00pa30BaTeILHOTO TpoIecca
BBICOKOM 00111e# 1 mpo(hecCHOHANBHOM KYIbTYPBHI.

Peanuzanmsi BOCIUTATEIPHOTO TIOTCHIIMAIA JUCITUTUIMHBI HA YICOHBIX 3aHITHSIX
HalpaBJieHa Ha MOJIJIEPKaHNE B YHUBEPCUTETE €MHON pa3BUBaIOIICii 00pa3zoBaTebHON
¥ BOCIHUTATEIbHOU cpenbl. Peann3anus BOCIMTATENIEHOTO MOTEHIIMANA TUCITUTUINHEI B
XO0JI€ CaMOCTOSATEIbHONW pabOThl OOYYAIOIIUXCS CIOCOOCTBYET pAa3BUTHIO B HHX
[EICYCTPEMIICHHOCTH, MHHUIIMATUBHOCTH, KPEaTHUBHOCTH, OTBETCTBEHHOCTH 3a
pe3ynbTaThl CBOEH pabOThl — KauecTB, HEOOXOAUMBIX ISl YCTICIIHON COIMAIN3AINHA U
po(eccCHOoHaTBLHOTO CTAHOBJICHHUS.

7 @OH/ OLICHOYHBIX CPEACTB JJIA NPOBEACHUS MPOMEKYTOYHOM aTTECTALUMN
7.1 IlepeyeHb KOMIIETEHIHII C yKa3aHMeM 3TanoB HUX (OPMHUPOBAHUA B

npouecce 0CBOCHUSI OCHOBHOI NMPOo(ecCHOHAIBbHOI 00pa30BaTeIbHOI MPOrPpaMMbI

Tabmuua 7.1 — OTanbl popMUpPOBAHUA KOMIIETEHIIUN

Kox u | OTansl GopMUpOBaHUS KOMIETEHIIMNA W JNUCHUILTAHBI (MOIYIU) M MPAKTHKH,
HAaMEHOBAHME IIPU U3YYEHHUH/ IPOX0KIEHUHN KOTOPBIX (hopMHUpYyeTCs JaHHAsE KOMIIETEHIUS
KOMIIETCHIINH HavaJILHBIN OCHOBHOU 3aBEpIIAOIINT
I1K-4 Cnocoben AHanutuueckas XMMMsl | AnmapatHoe U [IpousBoacTBeHHAst
o0OpabatbIBaTh U QU3UKO-XMMHUYECKHE | IPOTPaAMMHOE JKCILTyaTalMOHHAs
pe3yJIbTaThl METO/Ibl aHAIN3a o0ecrieueHne MUKpo- 1 IPaKTHKA
U3MEpEHUN U HAaHOCHCTEMHOU TEXHUKHU Beinonnenue u
HCIIBITAHUI IToBEpXHOCTHBIE SIBJICHUS U | 3AIMTA BBITYCKHOU
o0pa3uoB JVCTIIEPCHBIE CUCTEMBI KBaJTM(PUKAIIMOHHOMN

OneKTpoHHas paboThI

MUKPOCKOIIHS

OcHoBBI

HAy4YHBIX MCCIIEA0BAHNN

OCHOBBI HH)KEHEPHOT'O

TBOPUYECTBA
[1K-6 Criocoben [IpousBoacTBEeHHAA PeHTreHocTpykTypHsbIi [IpousBoacTBeHHAs
BHEJPSATH HOBOE IIPAKTHKA T10 aHaJI3 HAHOMAaTEpUaJIOB IpeIIUIUIOMHAs
o0opy/noBaHue sl | MOJy4YEHUIO OneKTpoHHas IPaKTHKa
U3MEpEHUs npodecCHOHATBHBIX MHUKPOCKOIIHSI Beinonnenue u
mapamMeTpoB YMEHHUU U ONbITa AnmnapaTHoe u 3al[UTa BHITYCKHON
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HAaHOMATEPHUAIIOB U
HAaHOCTPYKTYP

npodeccroHanbHOI
JESTeILHOCTH

MIPOrPaMMHOE
obecrieueHne MUKPO- U
HAHOCHUCTEMHOMN TEXHUKHA

KBaTU(DUKAITMOHHOM
paboThl

7.2 Onucanme mokazarejieil U KpUTepHeB OLEHUBAHMUS KOMIIETEHIUH Ha
Pa3JIMYHBIX 3Tanax ux ¢GopMHUpoBaHus, ONIMCAHNE IIKAJ OLlEHUBAHUS

Tabmuma 7.2 — Iloka3atenu W KpUTEpUM OIICHWBAHWSA KOMIICTCHIIMM, IIIKaia

OLICHUBAHU A

Kon ITokazarenu Kpurepuu u nikasna OeHUBaHUS KOMIIETCHIIMN
KOMIIETCHIINH, | OLIEHUBAHUS [Toporosslii [IponBuHyTHII Bricokuii
COJEp)KaHUE | KOMIICTCHLUMH | (yHZOBIETBOPUTEIND (xopor1o) (oTnHM4HO)
KOMITETCHIIMHM | (MHIAKATOPBI HBIN)
JOCTUKEHUS
KOMIIETCHITNH,
3aKperyiCHHbIE
3a
JUCITUATIITUHOM)
[1IK-4 [1IK-4.1 3HaTh 001IHE 3HATH B [[€JIOM 3HaTh B
Crniocoben Omnpenensier MTOHSITHS METO/0JIOTUIO COBEpILICHCTBE
oOpabatbIBaTh | 00bEM U METO0JI0T U IpOBEIEHUS METO/0JIOTHIO
pe3yJIbTaThl croco6 [IPOBEICHUS UCCJIEJIOBAaHUN U IIPOBEACHUS
U3MEPEHUN U | OpraHu3alKu | UCCIICOBAaHUM U U3MepeHui UCCIIeIOBAaHUM 1
HCIIBITAaHUI BBIOOPKU U3MEPEHUN [1apaMeTpOB U U3MEPEHUIN
o0pa3uoB OTIBITHOM apaMeTpoB U XapaKTepUCTUK apaMeTpoB U
napTuu XapaKTEPUCTHK OTIBITHBIX XapaKTePUCTHK
00pa3ioB OTIBITHBIX 00pa31oB, B TOM OIBITHBIX 00pa3lOB, B
00pa31oB, B TOM qucie s TOM YHCIIE I
qucie s OTIpeieNIeHus UX OIpeJIeNIEHUs UX

OTIpe/ICIICHUS UX
o0BeMa U ciocoda
BBIOOPKH.

o0BeMa u criocoba
BBIOOPKHU.

00BeMa U criocoba
BBIOODKH.

YMeTs B 11€10M YMmerh B
YMerb IPUMEHATHh | MPUMEHATH METO/BI | COBEPIIEHCTBE
OTZEJIbHBIE METOBI | IPOBEICHUS MIPUMEHSATH METO/IbI
MPOBEICHUS HCCIICAOBAHUI U MPOBEJICHUS
HCCIeIOBAaHUN U U3MEPEHUN HUCCIIEIOBAHUN U
U3MEPEHUN [1apaMeTpOB U U3MEPEHUIN
[apaMeTpoOB U XapaKTEPUCTUK [apaMeTpOB U
XapaKTEPUCTUK OITBITHBIX XapaKTEPUCTUK
OITBITHBIX 00pasIoB; OTIBITHBIX 00OPa3IoB.
00pasIos.

Biajgers B 11e10M Biaagers B
Baagern HaBBIKAMH COBEpUIECHCTBE
HEKOTOPBIMHU HMCIOJb30BaHUS HaBBIKAMH
HaBBIKAMH OCHOBHBIX METOJIOB | MCIIOJIb30BAHHUS
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HCIIOJIb30BAHMS
OCHOBHBIX METO/I0B
MIPOBEICHUS
HUCCIIEIOBAHUN U
U3MEPEHUIN
TapaMeTpoB U
XapaKTePUCTHK
ONBITHBIX
00pasIoB, B TOM
qyucie
oTpesieNIeHuUs UX
o0beMa u crocoda
BBIOOPKH.

MIPOBEICHUS
HWCCIEeNOBaHUN U
U3MEPEHUN
rapaMeTpoB H
XapaKTePUCTHK
OITBITHBIX
00pasIoB, B TOM
YHCIe
OTIpesIeNIeHUs UX
o0beMa u crocoda
BBIOOPKH.

OCHOBHBIX METOJIOB
MIPOBEICHUS
HCCIICIOBAHUN U
W3MEpPEHUI
nmapaMeTpoB U
XapaKTePUCTHK
OIBITHBIX 00Pa3IOB, B
TOM YHUCIIE
OTIpeIeTICHUs UX
o0Bema u criocoda
BBIOOPKHU.

[1K-4.2 3HATH OTHENLHBIE | 3HATH B IIEJIOM 3HaTh B
[TpoBoguT CTOCOOBI CIOCOOBI COBEpILICHCTBE
CTaTUCTHYECKHU | MIPOBEACHUS TIPOBEICHUS CIIOCOOBI TIPOBEICHUS
it ananmms CTaTHCTUYECKOTO CTaTUCTHYECKOTO CTaTUCTHYECKOTO
pe3ysIbTaToB aHam3a aHam3a aHaJM3a pe3yabTaToB
U3MEpEeHUi pe3yabTaToB pe3yNIbTaToB WU3MEpEHUH OIBITHBIX
BBIOOpKH W3MEpeHUi U3MEPEHUI 00pasIoB.
OTIBITHOU OTIBITHBIX OTIBITHBIX
napTHH 00pa3Ios. 00pasIos. YmeTh B
o0pa31oB COBEpIICHCTBE
YMeTb IpUMEHSTh | YMeTh B LIETIOM PUMEHSTh METOIbI
OTJICTbHBIC METOBI | IPUMEHSTH METO/IBI | CTATUCTUYCCKOM
CTaTUCTHYECKOU CTaTUCTHYECKOU 00paboTKH
o0paboTku o0paboTku pE3yJIbTaTOB
pe3yabTaToB pe3yibTaToB U3MEpeHU I
U3MEPEHUI A3MEPEHUN [1apaMeTpOB U
napaMeTpoB U napameTpoB U XapaKTEPUCTHK
XapaKTePUCTHK XapaKTePUCTHK OIIBITHBIX 00Pa3IoB.
OTIBITHBIX OTIBITHBIX
00pasIoB. 00pa3IoB. Baaners B
COBEPIIICHCTBE
Baanersn Biagers B IeJIOM | HABBIKAMH
OTJICTbHBIMU HaBBIKAMU CTaTUCTUYECKOM
HaBBIKaMU CTaTHCTUYECKOM 00paboTKH
CTaTUCTHYECKOU 00paboTKH pe3yJIbTaToB
00paboTKu pe3yabTaTOB HcCe0BaHUN
pe3yabTaToB UCCIICIOBAaHUI OIBITHBIX 00Pa3IIOB.
HCCIIEN0BAHUMI OITBITHBIX
OTIBITHBIX 00pasIoB.
00pasIoB.
I1K-6 [1K-6.1 3HaTh oTJeNbHBIE | 3HATH B LIEJIOM 3HaTh OCHOBHBIE
Crniocoben [TpoBoaut XapaKTePUCTUKU XapaKTePUCTUKU XapaKTePUCTUKU
BHEIPSITH aHanu3 COBPEMEHHOTO COBPEMEHHOTO COBPEMEHHOTO
HOBOE COBPEMEHHOTO | 000pyIOBaHHS st | 000pYIOBaHUS IS | O0OPYAOBAHHUS IS
000py/lOBaHUE | COCTOSHUS U3MEpPEHUI U3MEpPEHUI U3MEpPEHUI
AL 000pyJIOBaHUS | MapaMeTPOB apaMeTpoB apaMeTpoB
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HU3MEPEHUS JUTSt HAaHOMAaTepHaJIOB. | HAHOMATEpPUAJIOB, | HAHOMATEPUAJIOB,;
rapameTpoB U3MEpEHUI HOPMBI HOPMBI 00CITYKUBaHUS
HaHOMaTepuasl | mapameTpoB YMmerh o0CITyKHUBaHUS o0opymoBaHUSI.
OB U HaHOMAaTepHall | IPOBOAMUTH aHAIHU3 | 0OOPYIOBAHMUS.
HaHOCTPYKTYp | OB COBPEMEHHOTO Ymerb
COCTOSIHMS Ymerb MPOBOAMTDH aHAIH3
00Opy/OBaHUs A | MPOBOJIUTH AHAIIU3 | COBPEMEHHOTO
U3MepeHuit COBPEMEHHOT0 COCTOSIHUSI
rapamMeTpoB COCTOSIHMSI o0opymoBaHUs AJIs
HaHOMATepHAJIOB. | 0O0OpYyIOBaHUS A | U3MEPEHUI
U3MEPEHUN [1apaMeTpOB
Baapers napameTpoB HAaHOMAaTEpHAJIOB,;
HaBbIKAMH pa0OThl | HAHOMATEPHUAJIOB, | IPOBOJIUTH OLICHKY
C TEXHUYECKOU MIPOBOJUTH OIIEHKY | pPe3yJIbTaTUBHOCTH
JOKyMEHTalMel Ha | pe3yJbTaTUBHOCTU | UCIOJIb30BAHUS
o0opynoBaHue A7l | UCIIOJIb30BAHUS o0opyioBaHus,
U3MEPEHUIN 000py0BaHus. BbIOMpATh BUJIbI
rapameTpoB COBPEMEHHOTO
HaHoMaTepuayioB. | Biaamerb o0opyI0BaHUS JJIs
HaBbIKAMU pabOThl | U3MEpEeHUN
C TEXHUYECKOMN mapamMeTpoB
JOKYMEHTAIlMell Ha | HaHOMaTepUasoB.
o0opyI0oBaHuE ISt
U3MEpPEHUI Baanerb HaBbIKaMu
napaMeTpoB pabOTHI C TEXHUYECKOM
HAaHOMATEpHAJIOB, | JOKyMEHTaluel Ha
HaBBIKaMH cOopa o0opyI0BaHuE ISt
uHdopmaruu 06 U3MEPECHUI
opraHax, nmapameTpoB
MPOBOISALIUX HaHOMaTEepHaJoB;
TOBEPKY CPEJICTB HaBBIKaMH cOopa
U3MEPEHHUI. uHpopmanuu 00
opraHax, MpOBOJISIIIAX
MMOBEPKY CPEJICTB
U3MEPEHHI;
HaBbIKaMU BhIOOpa
COBPEMEHHOTO
HU3MEPUTENBHOTO U
TEXHOJIOTHYECKOTO
000pyIOBaHUSI.
[1K-6.2 3HaTh OT/IeTIbHBIE | 3HATH B LIETIOM 3HaTh OCHOBHBIC
[TonGupaer XapaKTePUCTHKU XapaKTePUCTUKU XapaKTePUCTHKU
obopynoBaHue | 00OpymOBaHMs IJisi | O0OpyAOBaHUS AT | 00OPYIOBAHUS TSI
A METOBI U3MEpPEHUI U3MEpPEHUI U3MEpPEHUI
HU3MEPEHUS rapamMeTpoB rapamMeTpoB rmapameTpoB
napameTpoB HaHOMAaTEepHAJIOB U | HAHOMATEPHUAJIOB U | HAHOMATEpPUAJIOB U
HaHOMAaTEPHAJl | HEKOTOPBIE METOIBI | METOIBI METO/BI TPOBEACHUS
OB MPOBEACHUS MPOBEACHUS U3MEPEHUI.
U3MEPEHUM. U3MEPEHMI.
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Ymernb

MIPOBOJIUTH OOIIHIA
aHamn3
o0opynoBaHus U
METOIOB
M3MEpEeHus
napaMeTpoB
HaHOMaTEepHAaJIOB.

Baagern
HaBBIKAMH pabOTHI
C TeXHUYECKOM
JIOKYMEHTaIMen Ha
HU3MEPUTENBHOE U
JIMAarHOCTUYECKOE
obopyoBaHue.

Ymern
MIPOBONTH aHAH3
o0opyIoBaHUs IS
U3MEPEHUN
rapamMeTpoB
HaHOMATEPHAJIOB,
MPUMEHSATH
cOopMHpPOBaHHBIE
3HAHHUA 0 METOJAX
U3MEpEeHUs
OTJEIbHBIX
MapaMeTpoB.

Biaagern
HaBBIKAMH pa0OThI
C TeXHUYECKOM
JIOKYMEHTaIMen Ha
MU3MEPUTEIIBHOE U
JHMAarHOCTUYECKOE
o0opyoBaHuE;
HaBBIKAMH
HCIIOJI30BaHUS
METOJIOB
MIPOBEICHHUS
HUCCIIEIOBAaHUN 1
U3MEpPEHUN
OTJIENBHBIX
mapaMeTpoB
HaHOMAaTEPUAJIOB.

YmMmern
MIPOBOAMTDH aHAIH3
o0opymoBaHUs AJIs
W3MEpPEHUI
rnapameTpoB
HAaHOMAaTEpHaJIOB,;
MNPUMCHATH
chopMUPOBaHHbIE
3HAaHUA O METOdaxX
U3MEpEHUs
rnapameTpoB
HaHOMAaTepHalloB

Baagerns HaBEIKAaMHU
paboThI C TEXHHYECKOM
JIOKyMEHTaIuel Ha
U3MEPUTENIBHOE U
JIMarHOCTHYECKOE
0o0opyI0BaHUE;
HaBBIKAMH
HCIIOIL30BaHUS
OCHOBHBIX METOJIOB
MIPOBEICHUS
HUCCIENOBAHUN U
U3MEPEHUIN
rmapameTpoB
HaHOMaTEPHAJIOB.

I OHEHKH 3HAHHUH,

7.3 TunoBble KOHTPOJIbHbIE 32IaHUS WJIH MHbIE MAaTepHAJIbl, HCOOXOAUMbIE

YMEHHUH,

HABBIKOB M (WJIH) ONbITa JAeSITeJbHOCTH,

XapaKTepU3yKIIUX 3Tanbl (GOPpMHUPOBaAHUN KOMIIETEHIHI B Npouecce OCBOCHUSA

OCHOBHOI npo(eccHoHANbLHOI 00pa30BaATEILHON MPOrPaAMMBI

Tabnuua 7.3 - [TacnopT KOMILJIEKTa OLEHOYHBIX CPEACTB JJIA TEKYLIEr0 KOHTPOJIS

yCIIeBaEMOCTH
Ne | Paznen (Tema) Konx xouTpO- Texnonorus | OneHOYHBIC CPEACTBA Ornucanue mkan
1/ | AMCUMILTUHBI JIUpyeMoi dopmupoBa | HamMmeHoBaHue | NeNe | oLleHUBaHUS
1| KOMIICTCHIIMHA | HUS 3a/laH
(nnn e€ yacTH) 5078
5 cemecTp

1 BBenenue B T1IK-4.1; Jlexmus, 3amnmra Nel cM. Tabi. 7.2

JUCLIWINHY. [1K-4.2; na0opaToOpH | 1aOOPaTOPHBIX

ABTOMaTH3aUS I1K-6.1; ast paborta, | pabot
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IKCIIEPUMEHTA I1K-6.2 CPC
2 Bseneunne B [1K-4.1; Jlekmus, 3ammura Ne2 cM. Tabi. 7.2
MIPOrpaMMHBIH TTaKeT [1K-4.2; 71a00paToOpH | TaOOPaTOPHBIX
LabVIEW I1K-6.1; ast pabora, | pabor
I1K-6.2 CPC
3 OyHKmH paboTsl € [1K-4.1, Jlexuus, 3amura Ne3.4,5 | cm. Tabm. 7.2
JTAHHBIMU B [1K-4.2; J1a00paToOpH | TaOOPATOPHBIX
LabVIEW I1K-6.1; ast pabora, | pabor
I1K-6.2 CPC
4 Pabora ¢ Oosnpmmmu T1K-4.1; Jlexmus, 3amra Ne6,7 cM. Tabi. 7.2
JaHHBIMU. MaccuBbl, [1K-4.2; nabopaTopH | 1aOOPaTOPHBIX
KJIaCTEPHI, I1K-6.1,; as pabora, | pabor
noJIMMOpPH3M I1K-6.2 CPC
5 Hcnonb3oBanue I1K-4.1; Jlexmus, 3amura Ne8 cM. Tabi. 7.2
CTPOKOBBIX U [1K-4.2; nabopaTopH | J1aOOPaTOPHBIX
TEKCTOBBIX JTaHHBIX T1K-6.1; as pabora, pabor
OcHOBHBIE I1K-6.2 CPC
orepainuy HaJl HUIMA
6 I'padpuaeckoe I1K-4.1; Jlexnus, 3amura Ne9,10 | cm. Tabm. 7.2
oToOpakeHue [1K-4.2; nabopaTopH | 1aOOPaTOPHBIX
pe3yNIbTaTOB I1K-6.1,; as pabora, | pabor
LabVIEW I1K-6.2 CPC
7 Pacmupennsie T[1K-4.1; Jlexmus, amnra Nell cM. Ta0i. 7.2
CIOCOOBI [1K-4.2; nabopaTopH | J1aOOPaTOPHBIX
YIIPaBJICHUS I1K-6.1,; as pabora, | pabot
AIIEMEHTaMH I1K-6.2 CPC
bpoHTaNbHON
IIaHEJH U eperadyeit
uHpOpMaLun
8 Hrorosoe 3ansatue [1K-4.1; Jlexmus, CemectpoBas cM. Tabi. 7.2
[1K-4.2; CPC pabora
I1K-6.1;
ITK-6.2
6 cemecTp
9 ba3oBeie u T11IK-4.1; Jlexnus, ammra Nel2 cM. Tadi. 7.2
pacuMpeHHbIe [1K-4.2; nabopaTtopH | 1a00paTOPHBIX
¢ynkunu LabVIEW [1K-6.1; as pabora, | pabor
I1K-6.2 MIPaKTUYECK
0€ 3aHSATHE,
CPC
10 | PaGota c I1K-4.1; Jlexmus, 3amuTa Nel3 | cm. Tabm. 7.2
M300paXeHUSIMH B [1K-4.2; nabopatopH | 1a00paTOPHBIX
LabVIEW I1K-6.1; ast pabota, | pabot
I1K-6.2 MPaKTUYECK
0€ 3aHsTHE,
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CPC

11 | Beox, BEIBOJ T1IK-4.1; Jlexus, 3ammra Nel4 cM. Tadi. 7.2
CTPOKOBBIX U [1K-4.2; nabopaTopH | 1aOOPaTOPHBIX
TEKCTOBBIX JTaHHBIX B T1IK-6.1; ast pabora, pabor
LabVIEW I1K-6.2 MPAKTUYECK
o€ 3aHsATHE,
CPC
12 | AnnmapartHoe [1K-4.1; Jlexmus, 3amura Nel5 | cm. Tabm. 7.2
obecrieueHue [1K-4.2; 71a00paToOpH | TaOOPaTOPHBIX
COBPEMEHHBIX [1K-6.1; ast pabota, | pabot
YCTPOMCTB MUKPO- U I1K-6.2 MPaKTHYECK
HAHOCHUCTEMHOM 0€ 3aHSTHE,
TEXHUKU CpPC
13 | O6paboTka I1K-4.1; Jlexnus, 3amura Nel6, | cm. Tabum. 7.2
pe3yJbTaToB [1K-4.2; nabopatopH | maboparopusix | 17,18
U3MEPCHHM I1K-6.1,; as pabora, | pabor
I1K-6.2 MIPaKTUYECK
0€ 3aHsTHE,
CPC
14 | CoBpeMeHHast I1K-4.1; Jlexnus, 3amura Nel9 cM. Tabi. 7.2
npubopHas 6a3a [1K-4.2; nmabopaTopH | 1a00paTOPHBIX
HAHOTEXHOJIOTHUH: I1K-6.1,; as pabora, | pabor
MUKPOCKOIIBI, I1K-6.2 MIPaKTUYECK
CIIEKTPOMETPHI, 0€ 3aHsTHE,
TEXHOJIOTHYECKHUE 1 CPC
AHATUTUYECKUE
YCTaHOBKH.
[Tpunnun paboTsl,
POrpaMMHOE U
anmaparHoe
o0ecrieyeHue
15 | UroroBoe 3ausTHe I1K-4.1; Jlexmus, 3amuTa cM. Tabma. 7.2
[1K-4.2; MPAKTUYECK | KYpCOBOTO
I1K-6.1; 0€ 3aHsATHE, | IPOEKTa
ITK-6.2 CPC

IIpuMepbI TUNOBBIX KOHTPOJILHBIX 321aHUH )1 IPOBeeHUs TEKYIIEero
KOHTPOJISl YCIIEBA€MOCTH

Tekymun

KOHTPOJIb

nabopatopHbix padot (3JIP)

OCYIICCTBIIACTCA
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[Tpumep 3amaHust IS BBIMOTHEHHUS 10 JTabopaTopHON paboTe (J1labopaTopHas
pabota Ne5, 3amanue 3)
1. 3anmyctute Labview, HaxkaB Ha COOTBETCTBYIOIIYIO TUKTOTPaMMy Ha pabodeM CToJIe.
2. Coznaiite mycToi BUPTYaIbHBIN MpUOOp.
3. Pazmectute (ppoHTANBHYIO MaHENb W OJIOK-AHAarpaMMy, Ha)KaB COYCTAHHME KJIABHII
CTRL+T
4. Coznaiite HaOOp KOHTPOJJIEPOB M HHIMKATOPOB U PACHOJIOKHUTE UX KaK MOKAa3aHO Ha
PHCYHKE.

i3 BakyymubiiA Hacocvi Front Panel

_Eile Edit View Project Operate Tools Window Help
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5. PazpaboTaiiTe aaroputM aHaJIOTUYHBINA IPEICTABICHHOMY Ha PUCYHKE.
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6. Coxpanute B manky ¢ Bameil ¢amunuedt u wuHUNMATAMU CcO37aHHBIA Bamu
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BUPTYaJIbHBIN pUOOp, Ha3BaB (haiin «BakyyMHBIN HAacOCY.

[To urtoram BHIMOMHEHHsS] pabOTHI 3a KaKI0€ BBIOJHEHHOE 3a/JaHu€ CTYICHT
nomydaer 0,5 Oamma. 3ammra KaXAOro 3agaHUs  JlabopaTopHOW  pabOThI
MpelycMaTpUBaeT KOHTPOJIb 3HAHUS CTYJEHTOM OCHOBHBIX 3JIEMEHTOB M CTPYKTYp, U3
KOTOPBIX COCTOUT MpOorpaMMa 3aJaHusi, 3HaHWE AJITOPUTMA, BXOJIHBIX U BBIXOJIHBIX
HapaMeTpoB, a TAaK)KE OTBEThl Ha KOHTPOJbHBIE BONPOCHI MO HMTOTaM J1abopaTOpHOI
paboTHI

[Ipumep KOHTPOJIBHBIX BOMPOCOB MO UTOraM BBITIOJHEHHUS Ta00paTOPHOI padOThI
NelO

1. DnemMeHT naHe u OCIIIIIOrpaMMa: BHEITHUHN BU, (PYHKIIMOHAT?

2. ONMIIXTE TUIBI TaHHBIX, TOAKIOYAEMBIX K 3JIEMEHTY MaHeIn OCLLIorpamMmma’?

3. DneMeHT naHenu rpauk IBYXKOOPAUHATHBIN rpauK: BHEIIHUNA BU, (DYHKIIMOHAT?
4. OnuIurTe TUNBI TaHHBIX, MOAKIOYAEMBbIX K 3JIEMEHTY JBYXKOOPAUHATHBINA rpaduk?
5. OcHOBHBIE (QYHKIMU JJIsI TEHEPALIMK OCLIMILIOTpaMM?

6. OcHOBHBIE QYHKIIMU JJISI ©K3MEPEHHUS OCIIUILIOrpamMM?

B 5 cemecTpe npeaycMOTpEHO BBITIOJIHEHUE CEMECTPOBON KOHTPOJIBbHON padOTHI,
[ETbI0 KOTOPOU SIBISIETCSI CO3/IaHME BHUPTYaTbHOTO MPOTOTHUIIA PEATBHOTO HAYYHOTO
npubopa, uMeronierocst B Jaboparopuu kadeapsl. B paMkax moaroTroBKu ceMecTpoBOM
KOHTPOJIbHOM pabO0Thl 00YyJaroMIMiics JOHKEH BBITIOTHUTH CIASAYIONINE MyHKTHI:

1. CdororpadupoBarh NaHeIn U OCHOBHBIE OPTaHbl YIIPABIECHUS TPUOOPOM.

2. TlomyuuTh MHCTPYKLHNIO U TEXHUYECKYIO TOKYMEHTAIIUIO TI0 JAHHOMY MPUOopy y
npernoaaBaTels.

3. M3yunTh mpuHIUT pabOTHI, MEXaHW3M BKIIOUCHHUS U PETYIUPOBKH TPEOYEMBIX
napaMeTpoB MO MPEIOCTABICHHBIM MaTepraiaM U MHCTPYKIINH, a TAKKE HaJIaKH,
UCIIBITaHUH, MPOBEPKU PabOTOCIOCOOHOCTH 000PYI0OBAHUS

4. O3HaKOMHTHCS C OpraHaMHd YIPaBJICHUS W WHIUKALMK TapaMeTpoB MpuOopa.
Onpenenuth 1EHY [€JICHHs, MEXaHH3M TEPEKIIOUEHUs WIH PETYIUPOBKU
OCHOBHBIX OPTaHOB YNPABJICHUS U WHANKAIIH.

5. IlomoOpaTe OCHOBHBIM OpraHaM YIpPaBJICHWS W WHIUKAIMKA COOTBETCTBYIOIIHE
aHayioru B cpene LabView.

6. PazpabotaTte BUpTyadbHyI0 TMaHelb HOpuOOpa, MOBTOPSAIONIYIO IU3aliH,
KOHCTPYKTHUBHBIC PEIICHHSI, COACPKAIIYI0 BUPTyalbHBIE OPTaHbl yIPaBICHUS U
WHIMKAIIMY TTapaMeTpoB Mpruoopa, MOJICTUPYIOITYI0 paboTy peaabHOTro 00pasiia.

7. CormacoBaTh BUPTYaJbHYIO MMAHETh C MPENOJaBaTeIeM

8. Ha ocHOBaHMM HMHCTPYKIIMU U TPEAOCTABICHHON TEXHUYECKOW JOKYMEHTAIMU
pa3paboTath aJropuT™M pabOThl MPUOOPa U COTIACOBATh €T0 C MPEro1aBaTeaeM
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9. Ha ocHOBaHuu BUPTyaJbHOM MaHENIUW W alroputMa pa3padoTaTh BUPTYaJbHBIN
npulop, peanu3yromnuii OCHOBHbIE (DYHKIIMU peaTbHOTO MPOTOTHUIIA.

[Tpumepsl mpuOOPOB-00pa3LOB AJsi BBIMIOJIHEHHUS CEMECTPOBOM KOHTPOJBHOMN
paboTHI:

Uctounuk nutanus SPD-73606

Muxkposebepmetp @-199 Jlenunrpan m/c [Ipudop I1o-110

Mynsrumerp FLUKE-15b

HanoBonbetmeTp UNIPAN 237 (48800)

Ocmmmtorpad GDS-72074

akrowneE

KypcoBbie npoekThI

1. Pa3zpaboTka BUPTYyaJdbHOrO PaMaHOBCKOIO CIEKTPOMETpa B MPOTrPaMMHOM
cpene LabView.

2. Pa3paboTka BUPTyaJbHONW YCTAHOBKM 10 CHHTE3y HAaHOIUCIEPCHBIX
MarHUTHBIX )KHJIKOCTEH B mporpaMMHoi cpene LabView.

3. Pa3zpaboTka BUPTyaJIbHOTO PEHTTEHOBCKOTO NU(PPAKTOMETpPA B IPOTPaAMMHOM
cpene LabView.

4. Pa3paboTka BUPTYaIbHOM YCTAHOBKH 10 CUHTE3Y HAHOTPYOOK B IPOTPaMMHOMN
cpene LabView.

5. PazpaboTka BUPTyaJIbHOM YCTAaHOBKHM MAJIOYTJIOBOTO PEHTTE€HOBCKOIO
paccestHus B mporpammHoi cpeie LabView.

6. Pa3zpaboTka BUPTYaJbHON YCTAHOBKM HAHECEHMSI MOKPBITUWA MO TEXHOJIOIMH
Jlenrmropa — biomxerT B mporpammHoii cpeae LabView,

7. Pa3paboTka BHUPTyaqbHOM MarHeTPOHHOW BHPTyaJbHOW HANbUIUTEIHLHOU
CUCTEMBI B porpaMMHoOi cpene LabView.

8. Pa3zpaboTka BHPTyaJIbHOTO pPAacTPOBOTIO 3JIEKTPOHHOTO MHMKPOCKOMA B
nporpammHoit cpeae LabView.

9. Pazpabotka Buptyanpnoro UK-®ypre cnekrpomeTpa B MporpaMMHOM Cpelie
LabView.

10. Pa3paboTka BHUPTYaldbHOIO CKaHHPYIOIIETO 30HIOBOTO MMKpPOCKONA B
nporpammHoit cpeae LabView.

TpeOGoBaHus K CTPYKTYpE, COAEPKAHKIO, 00BEMY, O(POPMIIEHUIO KYPCOBBIX padboT
(KypCOBBIX MMPOEKTOB), MPOLEAYPE 3ALUTUTHI, & TAKKE KPUTEPUH OLIEHKH OINPEEIICHbI B:

- ctagaaptre CTY 04.02.030-2017 «KypcoBbie paboThl (IpoekThl). BrimyckHbie
KBaM(pUKaIMoHHbIe padboThl. O0IIME TpeOOBaHUS K CTPYKTYpE U 0OPMIICHUIOY;

- nonoxkenuu I1 02.016-2018 «O GanbHO-PEUTUHTOBOM CHCTEME OLICHUBAHUS
pe3ynbTaToB OOYy4YEHUs MO AMCHMIUIMHAM (MOIYJSIM) W TpPAKTUKAM IPU OCBOEHUU
00y4aroIuMucs 00pa30BaTEeNbHBIX IPO-TPaAMM»;
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- METOJMYECKHX YKa3aHHSIX MO BBIIOJHEHUIO KypcOBOH paboThl (KypCOBOTO
MIPOEKTA).

Tunoswble 3a1aHuA ISl IPOBeAEHNsI POMEKYTOYHOM aTTEeCTALMHU
o0yJaImmXxcs

[IpomexyTouHast arrecTauus MO AUCLUIUIMHE NPOBOAUTCA B 5 U 6 cemecTpe B
dopmMe 3ayeTa M SK3aMEHA COOTBETCTBEHHO. 3aU€T U JK3aMEH MPOBOAATCS B QopMme
0JIaHKOBOTO M KOMIBIOTEPHOTO TECTUPOBAHUS.

Jns TecTHpoBaHHS MCHOJB3YIOTCS KOHTPOJIbHO-U3MEPUTENBHBIE MaTepHUallbl
(KUM) — Bompochl W 3alaHus B TECTOBOM ¢opmMe, COCTaBIsIONMIME OaHK TECTOBBIX
3amanuii (BT3) mo aucuMIUIMHE, YTBEPX ACHHBIM B YCTAaHOBJICHHOM B YHHUBEPCUTETE
MOPSIKE.

[IpoBepsieMbIMM Ha MTPOMEKYTOYHOM aTTECTALUM DSIIEMEHTAMH COJEPKAHUA
SBJISIFOTCSL TEMBI JUCLMIUIMHBI, YKa3aHHbIE B paszene 4 HacToslel nporpammbl. Bee
TeMbl AUCIUILIIUHBI oTpaxkeHbl B KUM B paBHbix n0msx (%). BT3 Bkiatouaer B cebst He
Menee 100 3amanuii u nocrosinHo nonosHserca. bT3 xpanutcs Ha OyMa)KHOM HOCUTEIIE
B coctaBe Y MM u anexktpoHHoMm Bujie B DMMOC yHuBepcurera.

J{nst mpoBepKU 3HAHUN UCTIONB3YIOTCS BOMPOCHI M 3a/IlaHUsI B Pa3IUYHbIX Popmax:

- 3aKPBITOH (C BEIOOPOM OJTHOTO MJTM HECKOJIBKUX MPABUIIBHBIX OTBETOB);

- OTKPBITON (HEOOXOIMMO BITMCATh MPABUJILHBIN OTBET);

- HA YCTAHOBJICHUE COOTBETCTBUSI.

YMeHust, HaBbIKH (MJIM OMBIT JEATEIbHOCTh) W KOMIIETEHIIMHM TPOBEPSIOTCA C
IIOMOILBIO KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3a1a4 (CUTYyallUOHHBIX,
NPOU3BOJCTBEHHBIX  WJIM  KeHcoBOoro  xapakrepa). Bce 3agaum  gBisiroTcs
MHOTOXOAOBbIMHU. YacTh yMEHHWI, HABHIKOB W KOMIIETEHIMU MNPSIMO HE OTPAKEHA B
dbopmMyIUpOBKaxX 3a/lady, HO OHHM MOTYT OBbITh MPOSBJICHBI OOYYAIOIIUMCS MPU HUX
pEIICHUMN.

B kaxneii Bapuant KM BKIIIOHAKOTCA 3aaHUA IO KaXKJIOMY IPOBEPSIEMOMY
AJIEMEHTY COJIEp’KaHUS BO BCEX IMEPEUYUCIIEHHBIX BBIIIE (opMax U Pa3HOTO YpPOBHS
cnoxHocTd. Takoil Bapuant KHWM mno3BosisieT OOBEKTHMBHO ONPEAEIUTh KadueCTBO
OCBOEHHS 00YYaIOIMMUCI OCHOBHBIX 3JIEMEHTOB COJIEPKaHUS JUCHUIUIUHBI U YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHITUH.

[TOTHOCTBIO OLIEHOYHBIE MaTEpUalibl U OLICHOYHBIE CPEACTBA I IPOBEIACHUS
IPOMEKYTOYHOM aTTecTalini 00y4aroluxcs npeicTaBieHsl B YMM no guciuruivge.

7.4 MeToauuecKkue MaTepHajbl, ONpeesiioliie NMPoHeaypbl OlEeHUBAHUS

3HAHUM, YMEHHMH, HABBIKOB M (M/IM) ONbITA [AEATEIbHOCTH, XapaKTepPHU3YIOLIMX
JTanbl (POPMUPOBAHUA KOMIIETEHIMH
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[Iponieaypbl OIlEHMBAHUS 3HAHWUW, YMEHWH, HABBIKOB U (WJU) OMbITA
JESITeIbHOCTH, XapaKTePU3YIOLIUX 3TaIbl ((OPMHUPOBAHHS KOMIIETEHIINNA, PETYIHPYIOTCS
CIEAYIOIIMMU HOPMAaTUBHBIMHU aKTAMH YHUBEPCUTETA:

— nonoxkenue 11 02.016-2018 O OamibHO-pEUTUHTOBOM CUCTEME OLIEHUBAHUS
pe3ynbTaToB OOYYEHHUS MO NUCHUIUIMHAM (MOJYJSIM) M MpaKkTUKaM IPU OCBOEHUU
oOy4Jaronumucst 00pa3oBaTeNbHbIX MIPOTPamMM;

— METOIMYECKHE YKa3aHHs, UCIOJIb3yeMble B 00pa30BaTEIbHOM MpOIECCE,
YKAa3aHHBIC B CIIMCKE JINTEPATYPHI.

Hnsa  mexywezco komwmponsa ycneeaemocmu 1O JUCUUIUIMHE B  paMKax
NEUCTBYIOIIE B yHUBEpPCUTETE OalIbHO-PEUTHHIOBOM CHUCTEMbl PUMEHSIETCS
CJIeIYIOLIUI OPSAIOK HAYUCIIEHHS 0aJlIoB:

Ta6muna 7.4 — [opspok Hauuciaenus 6amios B pamkax bPC

Ne dopma KOHTpOIA MuHnumanbHbIN 62 MakcumanbHBIN Oast
Ga | pUMeYaHue Gar | pUMEYaHnue
5 cemecTp
1 3amuTa 1a60paTopHON PabOTHI 2 3aaHus BHITIOJIHEHBI, 3 3ajaHus BHITIOJHEHBI,
Nel ITOJITOTOBJICHBI ITOATOTOBIICHBI
otueThl, 50-60% otuetsl, 80 -100%
3aIIUThI BHIIIOJIHECHO 3aIIUThI BBIIIOJIHEHO
2 3amuTa 1a60paTOpHON PabOTHI 1,5 | 3agaHus BBEINOJIHEHEH, 3 3a1aHus BEIITOIHEHDI,
Ne2 ITOATOTOBJICHBI MOJATOTOBJICHBI
otuethl, 50-60% otuetsl, 80 -100%
3aIUTHI BHITIOJIHEHO 3aIUTHI BHIIOJIHEHO
3 3amuTa 1a60paTOpHON PabOTHI 1,5 | 3agaHus BBEINOIHEHEH, 3 3a1aHus BEITOIHEHDI,
Ne3 ITOATOTOBJICHBI IIOJArOTOBJICHBI
otuethl, 50-60% otuetsl, 80 -100%
3aIUTHI BHIIIOJIHEHO 3aIUTHI BBIIIOJIHEHO
4 3amura 1ab0paTopHOi paboThI 1,5 | 3anaHus BBIIOIHEHBI, 3 | 3agaHus BBIOJIHEHBHI,
Ne4 MTOATOTOBJICHBI MOATOTOBJICHBI
otueThl, 50-60% otueTthl, 80 -100%
3aIUTHI BBIIIOJIHEHO 3aIUTHI BBIIOJIHEHO
5 3amura 1ab0paTopHOi paboThI 1,5 | 3anaHus BBIIOIHEHBI, 3 | 3agaHus BBINOJIHEHBHI,
No5 MMOJITOTOBJICHBI TOJITOTOBJICHBI
otuethl, 50-60% otuetsl, 80 -100%
3aIUTHI BHIIIOJIHEHO 3aIUTHI BBIIIOJIHEHO
6 3amuTa 1a60paTopHON pabOThI 1,5 | 3aganus BBEINOIHEHEHL, 3 3amaHus BBITTOJIHEHEI,
Ne6 MTOATOTOBJICHBI MOATOTOBJICHBI
otuethl, 50-60% otuetsl, 80 -100%
3aIUTHI BHIIOJIHEHO 3aIUTHI BHIIOJIHEHO
7 3amuTa 1ab0paTopHOi paboThI 1,5 | 3anaHus BBIIOIHEHBI, 3 | 3agaHus BBINOJIHEHHI,
Ne7 MOJATOTOBICHEI MOATOTOBICHEI
otueThl, 50-60% otuethl, 80 -100%
3aIUTHI BHIIIOJIHEHO 3aIUTHI BHIIOJIHEHO
8 3amuTa 1ab0paTopHOi paboThI 1,5 | 3anaHus BBIIOIHEHBI, 3 | 3agaHus BBINOJIHEHHI,
No8 MOJATOTOBICHEI MOATOTOBICHEI
otueThl, 50-60% otuethl, 80 -100%
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3allIUThI BBIIIOJTHCHO

3allIMUThI BBIIIOJTHCHO

Nel5

[IOJATOTOBJIEHBI
otuetsl, 50-60%

9 3amura 1a60paTOpHON PaOOTHI 1,5 | 3agaHus BBINOJIHEHEL, 3 3a1aHus BEIITOJIHEHDI,
Ne9 IIOATOTOBJICHBI ITOATOTOBJICHBI
otuethl, 50-60% otuethl, 80 -100%
3aIUThI BHIIOJIHEHO 3aIUThI BHIIOJIHEHO
10 | 3ammTa MabopaTopHO pabOTHI 1,5 | 3agaHus BBHINOJIHEHEI, 3 3a1aHus BEITOJIHEHDI,
Nel0 MOATOTOBJICHBI MOATOTOBIICHEI
otuethl, 50-60% otuethl, 80 -100%
3aIUThI BLIIIOJIHEHO 3aIUThI BLIIOJIHEHO
11 | 3amuTa nabopatopHOi paboThHI 1,5 | 3aganus BBIIOJIHEHBI, 3 3ajiaHus BBINIOJIHEHBI,
Nell HONTOTOBJICHEI IIOATOTOBJICHEI
otueThl, 50-60% otuetsl, 80 -100%
3aIIUThI BBIIIOJIHECHO 3aIIUThI BBIIIOJIHECHO
12 | CPC (cemectpoBas paboTa) 7 ITo cemecTpoBoii 15 ITo cemecTpoBoii
KOHTPOJIbHOU padoTe KOHTPOJILHOH paboTe
BBITTOJTHEHBI BBITTOJIHEHBI TTAHEIIb C
OCHOBHBIE OpTaHbI opraHaMu
yIIpaBJICHUS, yIIpaBJICHUS,
AITOPUTM BKIIFOUCHHS anropuTM npudopa
npudopa u peanusyer
BBICTABJICHUS OOJIBIIIMHCTBO
OCHOBHBIX GyHKIUH,
rmapameTpoB, MTOATOTOBIICH OTYET,
IIOJATIOTOBJIEH OTYET C 80 -100% 3amuTh
OIMCaHHEM BBITTOJTHEHO
Ha3HAYCHHSI TPUOOPA,
OCHOBHBIX (DYHKIIUH,
OpPTaHOB YIPaBJICHUS
Y QIrOpuTMa paboTHI
HUTOTI'O: 24 48
ITocemaemocTh 16
3auer 36
HUTOI'O: 24 100
6 cemecTp
1 3amuTa 1a00paTOpHON PabOTHI 3 3aaHus BHITIOJIHEHBI, 6 3aaHus BHITIOJIHEHBI,
Nel2 MHOATrOTOBJICHBI MOArOTOBIICHBI
otuethl, 50-60% otuetsl, 80 -100%
3aIIUTHI BHIIIOJIHEHO 3aIUThI BHIIIOJIHEHO
2 3amura 1abopaToOpHON PaOOTHI 3 3aaHus BHITIOJIHEHHI, 6 3aaHus BHITIOJIHEHBI,
Nel3 OJITOTOBJICHBI IOATOTOBJICHEI
otueThl, 50-60% otueTtsl, 80 -100%
3aIIUThI BHIIOJIHEHO 3aIIUThI BHIITIOJIHCHO
3 3amura 1abopaTopHON PabOTHI 3 3aaHus BHITIOJHECHEI, 6 3aaHus BHITIOJHECHEI,
Nel4 MOATOTOBJICHBI MOATOTOBIICHEI
otueThl, 50-60% otuetsl, 80 -100%
3aIIUThI BHIIOJIHEHO 3aIUThI BHIIOJIHEHO
4 3amura 1abopaTopHON PabOTHI 3 3aaHus BHITIOJHEHEI, 6 3aaHus BHITIOJHEHEI,

IIOITOTOBJICHBI
otuetsl, 80 -100%
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3allIUThI BBIIIOJTHCHO

3allIMUThI BBIIIOJTHCHO

5 3amura 1a60paTOpHON PaOOTHI 3 3a1aHus BBIITOJIHEHDI, 6 3aJaHus BBIITOIHEHDI,
Nel6 MOJATrOTOBJICHBI MMOATOTOBJICHBI
otuethl, 50-60% otuethl, 80 -100%
3aIUThI BHIIOJIHEHO 3aIUThI BHIIOJIHEHO
6 3amura 1abopaTopHON PabOTHI 3 3a1aHus BEIITOIHEHDI, 6 3a1aHus BEITOJIHEHDI,
Nel7 OJITOTOBJICHBI MOJArOTOBJICHBI
otuethl, 50-60% otuethl, 80 -100%
3aIUThI BLIIIOJIHEHO 3aIUThI BLIIOJIHEHO
7 3amuTa 1a60paTopHO PabOTHI 3 3ajaHus BHINOJIHEHBI, 6 3ajiaHus BBINIOJIHEHBI,
Nelg HONTOTOBJICHEI IIOATOTOBJICHEI
otueThl, 50-60% otuetsl, 80 -100%
3aIUATHI BEIITOJIHEHO 3aIUATHI BEITOJIHEHO
8 3amuTa 1abopaTopHO PabOThI 3 3ajaHus BHINOJIHEHBI, 6 3a1aHus BBITIOJIHEHBI,
Nel9 HOJNTOTOBJICHEI IIOATOTOBJICHEI
otuethl, 50-60% otuetsl, 80 -100%
3aIUATEI BEITOJIHEHO 3aIUATEI BEITOJIHEHO
HUTOI'O: 24 48
ITocemaemocts 16
DK3aMeH 36
HUTOI'O: 24 100

s npomesxcymounou

ammecmayuy  00yuarowuxcs, TPOBOJAUMONW B BHIIE

TECTUPOBAHMS, HWCIIOIB3YETCS CIEAYIOIas METOAWKAa OLICHUBAHWS 3HAHUW, YMEHUH,
HABBIKOB M (WJIM) ombITa AesteabHoCcTH. B kaxaom Bapuante KM —16 3ananuit (15

BOIIPOCOB M OJHA 3az[aqa).

Kaxxiplii BEpHBIN OTBET OLICHUBACTCS CIICTYIONIUM 00pa3oM:
— 3aJlaHue B 3aKpbITON (hopme —206aa,
— 3aJlaHue B OTKpBITON (hopme — 2 Oana,
— 3aJlaHie Ha YCTAaHOBJICHHUE MPABUIILHON MOCIEOBATENBHOCTH — 2 Oasua,
— 3aJlaHie Ha YCTAaHOBJICHHE COOTBETCTBUA — 2 Oasuia,
— PpellIeHNEe KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a7auu — 6 0asioB.
MakcuManbHO€ KOJIMYeCTBO 0aJIoB 3a TeCTUpOBaHUE —36 OasIoB.

8 IlepeyeHb OCHOBHOII M [IONMOJHUTEJbHOM Y4YeOHOl JIMTEpPaTypBhl,
HEe00XO0AMMOi1 17151 0CBOCHUS M CHUIIMHBI

8.1 OcHoBHas y4yeOHasl qUTepaTypa

1. {aBbinoB, Bnagumup MuxaitnoBud. AnnapatHble U IPOrpaMMHbBIE CPEACTBA
TEXHOJIOTUM aBTOMATU3UPOBAHHOTO MPOU3BOJCcTBA [TekcT]: yuebHoe mocodbue / B. M.
HaBbiioB, 1O0. ®. Orues, E. A. Kynpsmosn; IOro-3amagneiii rocyaapCTBEHHbBIN

yauBepcuteT. - Kypck: FO3I'Y, 2010. - 279 c. — Tekc: 31eKTpOHHBII.
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2. Kymacos, 10.b. Dnekrpodusnyeckue usMepenus : ydeOHoe mocobdue /
10.Bb. KynacoB. — Mocksa : ®usmatiur, 2010. — 184 c. — Pexxum goctyna: no noanucke.
— URL.: http://biblioclub.ru/index.php?page=book&id=75574. — TekcT : 3JIeKTPOHHBIH.

3. Crapoctun, B.B. Marepuainsl 1 MeToAbl HAHOTEXHOJIOTHH : yueOHOe mocodue /
B.B. Crapoctun ; pexn. JIL.H. IlarpukeeB. — 4-e¢ u3n. (31.). — MockBa : BMMHOM.
Jlaboparopus 3Hanui, 2015. — 434 c. : un., Tabmn., cxem. — (Hanorexnonorun). — Pexum
nocryma: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=220364.
— TeKCT : 3JIEKTPOHHBIMN.

8.2 /lonosiHuTebHAsA YUyeOHas auTeparypa

4. ABTOoMaTtu3anus U3MEPEHUH, KOHTPOJIA M MCIBITAaHWH: Yy4deOHOe mocobue /

Mumenko C.B. [u np.]. - Tamb6or: M3marensctBo TI'TY, 2007. - 116¢. - URL:
http://window.edu.ru/resource/859/56859

5. Cyznanes WM. II. Hanorexnonorus: @OU3NKO-XUMHUS HAHOKJIACTEPOB,
HaHOCTPYKTYp U HaHoMatepuaioB [ Tekcr]. - M.: JIubpoxon, 2013. - 592 c.

6. Ileitu, JL.LM. LabVIEW st HOBUYKOB M criemHaIMCTOB [TekcT]: cripaBoYHOE
nocooue / JL.W. Ileitu, JI.A. Tounnun, B.I1. [Tonnak. — M.: ['opsiuas nunus — Tenekowm,
2004. — 384 c.

7. a6ynun A.B. [Ipaktukym 1o ocHoBaMm Iu(poBOil 0OpaOOTKM CUTHAJIOB:
YyebHo-meronuueckoe rmocodue. - CapatoB: CI'Y, 2008. - 69 c¢. URL:
http://window.edu.ru/resource/207/61207

8. Mumenko C.B., Jusun A.I'., )Kunkun B.M., [Tonomapes C.B., CBupuaeHko
A J1. ABromaTuzanus H3MEpPEHUM, KOHTPOJS W HCHbITaHUN: YyeOHOoe mocobue. -
Tam60B: U3natensctBo TI'TY, 2007 URL:http://window.edu.ru/resource/859/56859.

9. ABToMmarusanus (bU3UIECKUX HCCIIEJOBaHUHI " AKCIIEpUMEHTA!
KOMITBIOTEPHBIE HM3MEPEHMS] U BUPTyalibHble NpuOOpsl Ha ocHoBe LabVIEW 7 (30
nexumii) [Tekct] : yueOHoe nocobdue st cryaeHToB By30B / I1. A. Byteipus [u ap.]. - M.
: AMK Ilpecc, 2005. - 264 c.

8.3 IlepevyeHb MeTOAMYECKUX YKA3AHUMI

1. AnmapaTHoe 1 porpaMMHO€E 00ecrieueHne MUKPO- U HAHOCUCTEMHON TEXHUKU:
METOJUYECKHE YKa3aHHUS K BBIIIOJHEHUIO Ja0OpaTOPHBIX paboT g CTYJIEHTOB
HanpasieHus: moarotoBku 28.03.01 «HaHOTeXHOTOTHH M MUKPOCUCTEMHAsI TEXHUKA /
IO31'Y; cocrt.: II.A. Psanonos, E.B. llenpaemoBa. — Kypck, 2017. — 73 c. — Tekc:
3JIEKTPOHHBIN

2. AnnapaTHoe ¥ IporpaMMHO€E 00eCrieueHne MUKPO- U HAHOCUCTEMHON TEXHUKU:
METOJANYECKUE PEKOMEHJALMU IO BBIIOJHEHUIO KYpPCOBBIX INPOEKTOB CTYyJEHTaMU
HanpasieHus noaroroBku 28.03.01 «HaHOTEXHOIOTMK U MUKPOCUCTEMHAs TEXHUKa» /
IO3I'Y; coct.: I1.LA. Panonos, E.B. lllensaemosa. — Kypck, 2017. — 9 ¢. - — Tekc:

BJIEKTPOHHBIN
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3. AnmmapatHoe u mporpaMmmMHoe o0ecreueHne MUKPO- 1 HAHOCUCTEMHON TEXHUKH:
METOANYECKUE PEKOMEH AN JIJISI CAMOCTOATEIILHON padOTHl CTYJCHTOB HAMpPaBICHUS
noarotoBku 28.03.01 «HanoTexHoMOTHH 1 MUKpOcUcTeMHas TexHuka» / FO3I'Y; cocr.:
IT.A. Psnonos, E.B. llenpaemona. — Kypck, 2017. — 10 ¢. — Tekc: anekTpoHHbIN

4. AnmapatHoe ¥ MpOrpaMMHOE 00eCIieYeHUE MUKPO- M HAHOCUCTEMHON TEXHUKHU
: METOAMYECKHUE YKa3aHUs Uil MOATOTOBKU K MPAKTHUYECKUM 3aHATUSM JJISl CTYIEHTOB
HarpaByieHus: moarotoBku 28.03.01 «HaHOTEXHOJIOTUH U MUKPOCHUCTEMHAs TEXHUKa /
Oro-3amn. roc. yu-t ; coct.: I1. A. Psnionos, E. B. lllensnemona, O. U. Illytsesa. - Kypck
: 1O3I'Y, 2017. - 64 c. — Tekc: 21eKTpOHHBIN

8.4 /Ipyrue yueOHO-MeTOAMYECKHE MATEPHAJIBI

B yueOGHOM mporecce HCHONB3YIOTCS MaTepuaibl, ONYOJIMKOBaHHbIE B
OTpacJEBbIX HAay4YHO-TEXHHUYECKMX JKypHaJIax U copaBouyHukax «HaHoTexHHKay,
«M3Bectus FO3I'Y. Cepust TexHMKa U TEXHOJIOTHUS», a TAK)XKE B YUEOHBIX KHHODUIIbMAX.

[lepeuenb HAOOPOB AEMOHCTPALIMOHHOTO 00OPYAOBAHUS:

1. Cucrema i1 TOPELM3MOHHOTO  MO3WLMOHUPOBAHMS  HU3MEPUTEIHLHOTO
00opynoBaHUs

2. Cuctema o0pabOTKH pe3yIbTaTOB aKyCTOMATrHUTHBIX U3MEPECHUMA

3. YcTaHoBKa Ui aKyCTOMarHHUTHOTO HCCJIEIOBAaHUSI JIMCIEPCHOTO COCTaBa
MarHUTHBIX MaTEpUAJIOB

[lepeuenb y4eOHO-HATIISIHBIX TOCOOMIA:

1. CTpykTypa U3MEPUTETBHBIX CUCTEM

2. ludposoit ocummiorad

3. Cxema pabotet ACM

9 IlepeyeHb pecypcoB HHPOPMANMOHHO-TEJICKOMMYHUKAIIMOHHOM CeTH
HNHTepHeT, HEOOXOAUMBIX 1JISI OCBOCHUSA TUCHMUILIMHBI

Hcnonb3zoBanne MHMOPMALMOHHBIX TEXHOJOTUWA MO KypCy Ha AaHHBIA MEpUo.
MpeaycMaTPUBAET UCTIOJIb30BAHUE COBPEMEHHBIX MPO(EeCCHOHANBHBIX 0a3bl JaHHBIX:

http://www1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_re
trieval_system/

UH(OPMAITMOHHBIX CIIPABOYHBIX CUCTEM:

http://thesaurus.rusnano.com/

http://www.nanometer.ru/

http://www.rusnanonet.ru/

http://www.nanonewsnet.ru/

10 MeToan4yeckue yKazaHusl AJIs 00y4aKOIIMXCS M0 OCBOCHUIO M CIUTIIUHBI
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W3ydenne quCUIUIMHBI POBOIUTCS HA OCHOBE YUYEOHHKOB, YU€OHBIX MOCOOHIT U
METOJAMYECKUX PEKOMEHJANMN K BBHITIOJHEHUIO jJabopaTopHbIX paboT. B paboueii
nporpaMMe JTUCIHUIUIMHBI TPEACTABICHBI CIHUCOK O00S3aTENbHON M JIOMOJHUTEIBHOM
JUTEePaTyphl U METOJUYECKIX yKa3aHUH.

CamocrosTenbHas padoTa TPOBOAMTCS HEMOCPEACTBEHHO IOCTe 3aHATUS U
npefHa3HayeHa B OCHOBHOM JJIsi 3aKpeIuleHuss Kypca U Ooznee riryOOKOTro
CaMOCTOSITEJILHOTO M3y4YeHHUs MpoineHHoro wmarepuaina. CamocrosiTenbHas padoTa
CTYICHTOB BKJItoYaeT B cel0s paboTy ¢ y4eOHHMKOM M YTCHHE JOTOJIHUTENIbHON
JUTEpaTyphl MO H3y4YeHHOMY Kypcy. Pabora ¢ ydyeOHMKOM MpeamnojaraeT aHaiu3
MartepHala, BHeCEHHE JOMOTHEHUN U pa3bsCHEHUH TaM, Iie 3TO HeoOXoauMo (He ycren
3amycaTh B ayJUTOPUHU, OUYEHb CIIOKHBIM MaTepual, KOTOPBIA TpeOyeT yTOYHEHHS 0
CIIOBapl0 WU JIPYrod y4eOHO-METOAUYECKOW JuTeparype U T.JA.). OTy padory
[[eIecCOo00pa3HO TPOBOAUTH TOCJE 3aHATHS, IIOKAa JIETKO MOXKHO BOCCTaHOBHUTH
OOBSICHEHHSI TIpernoaBaTelisa. | TaBHBIMUA MPUHIMIIAMU OPTaHU3AIUNA CaMOCTOSITEIbHOM
paboThl JOMKHBI CTaTh PETYISIPHOCTh M CHCTEMATHYHOCTh, YTO IMO3BOJIHT TIIyOOKO
pa3o0paThCsi BO BCEX M3y4YaeMbIX BOIPOCAX, aKTMBHO y4acCTBOBATh B JUCKYCCHSX Ha
3aHATUAX ¥ B KOHEYHOM UTOTE YCIEIIHO CaTh 3a4eT U HK3aMEH.

[Ipotiecc BbIMOMHEHNUS JIA0OPATOPHBIX PAOOT MOKHO PACUJICHUTh Ha CIEAYIOIINE
OCHOBHBIE OTI€pallMU: TEOPETUUECKOE N3YUCHHE MaTepraa; MoAroTOBKa HE0OX0IUMOT0
000pyZI0BaHUs; OCBOCHHE METOAMKU MPOBEJICHUS IKCIIEPUMEHTAIBLHON YacTu paboTh
(cocTaBiieHHE aNTOpPUTMAa); HEMOCPEJICTBEHHOE BBHIMIOJIHEHHUE padoThl; 00paboTka u
aHaJIM3 TIOJYYCHHBIX JIAaHHBIX; Hamucanue oTdera. OTyeT mo JabopatopHou paboTe
JOJDKEH  COJEepXaTh CJEAYIOIIME OCHOBHBIE DJIEMEHTHI: Ha3BaHUE U  HOMEDP
nabopaTopHO# pabOThI, 3a/1aHKE U 1IETTh TA00PaTOPHON pabOThI, ONTUCAHUE X012 PAOOTHI,
MOJIyY€HHBIE PE3YJIbTAThl U MX aHAJIU3, BEIBOJIBI IO padoTe.

11 TIlepeyenr HUHPOPMANMOHHBIX TEXHOJIOTHI, HCHOJb3yeMbIX NpPH
OCYIIIeCTBJICHUMH 00pa30BaTEILHOIO0 MPOLECCa MO IMCHUIIIMHE, BKII0Yasi NepevYeHb
NMPOrpaMMHOr0 odecredeHnusi U HUHPOPMANMOHHBIX CIPAaBOYHBLIX cHCTeM (NPH
HEe00X0IUMOCTH)

B mpomecce mnpenomaBaHusi JAMCIHUIUIMHBI  HCTHOJB3YIOTCS KOMIIBIOTEPHBIC
MPE3EHTAIMOHHBIE MaTepUalbl, COMPOBOXKIAIOIINE JIEKIMOHHBI MaTepuan u
WJUTIOCTPUPYIOIIUE BHITIOTHEHUE 3aJJaHUi K Ta00paTOPHBIM paboTam.

JIeKIIMOHHBIC 3aHSATHS COTIPOBOKIAIOTCS TIPE3ECHTAIMOHHBIMU JEMOHCTPALIUSIMH B
dopmare .pdf u .ppt, mpoerupyeMbIMH Ha 3KpaH C IeJIbl0 0Oojiee HarjsIHOTO
MIPEICTABJICHUS U3J1araéMOr0 TEOPETUYECKOTO MaTepraa.

12 Onucanue MaTepuaIbHO-TEeXHUYECKOH 0a3bl, HEOOXOAUMOUN I
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OCYHIECTBJICHUSA OﬁpiBOBﬂTCJIBHOl"O npouecca nmo JTMCuMIlIMHE

YueOnas ayauropus ['-812, ocHaieHHast yueOHONW MeOebIO: CTOMbI, CTYbS IS
0o0y4JaronIuxcs; CTOJ, CTYN JUIsl IPENOoIaBaTesis; J0CKa, IEPCOHAbHBIMU KOMIIBIO TEPAMHU
C  YCTAHOBJICHHBIM  JIMIEH3UOHHBIM  NpOrpaMMHbIM  obecnedenuem:  Cpena
nporpammupoBanus Labview Prof Dev System for Windows ([Jorosop Ne ID-215354 ot
22.09.2008 r.)

Hoytbyk Lenovo G5070

[TpoexTop BenQ MX850UST kopoTkopoKyCHBIN

JIs1 BBINIOJIHEHUSI CEMECTPOBOM KOHTPOJIBLHOM paboOThl U KypCOBOTO IMPOEKTa
UCTOJIb3yeTCs cleytoniee ooopynosanue kaheapsl HT

BoabrmeTp nepemennoro toka GVT-417 B

['enepatop AFG-72225

['enepatop ['3-33 JIab.anexkrpuuectna [10-147

Wzmepurens RLS AKUIT-6101/1

Hcrounuk nutanus GPD-73303S (22530)

Hcrounuk nutanus Matrix MPS-7061 (19500)

Hcrounnk nutanus SPD-73606

Muxkposebepmerp @-199 Jlenunrpag m/c [Ipubop [1o-110

Mynerumetp FLUKE-15b

HanoBonbsrmerp UNIPAN 237 (48800)

Ocmumnorpad GDS-72074

Ocuumtorpad C1-112 (9800)

Ocuumtorpad C1-117/1

Ocuumtorpad nudposoit AKMUII-4122/10V

Jo3umerp uudposoit MP-11

HanoBonbT™MeTp cenekTuBHbIN ¢ moBepkoit Unipan-232B

[Tpubop MY -63

[Tpubop MY -64

[Tpudop MY 9508

Toxomsmepurensublie knenw FLUKE 317

PortarmonHnblii BUCKo3uMeTp B KoMiuiekTe ¢ 110, ¢ moBepkoil u JoCTaBKOM

Kommniekt mnabopaTtopHoro o0OOpyAOBaHUs, BKJIIOYAIOIIETO: aTOMHO-CHJIOBOU
MHUKPOCKOIl,  CKaHMPYHOIIMKA  30HJOBBIM  MHUKDPOCKOIl, = HMHTETPUPOBAHHBIM  C
MHUKPOCHEKTPOMETPOM

VYcraHoBKa 1S OJyYE€HHSI HAHOCIIOEB MOJIMMEPOB M HAHOKOMITO3UTOB

Maivna Tpenust yauepcaibHas MTVY -1

[IporpammMHoO-anmapaTHbIii ~ KOMIUIEKC IS WCCIEAOBaHHWS  MOP(OJIOTUH,
AJIEMEHTHOT0, ()a30BOI0 COCTaBa U MOJIEKYJISIPHOU CTPYKTYphI BEILIECTBA U MaTEPHATIOB
B T.4.: (MUKpPOCKOII, Jia3ep)

TexHonornyeckas  yCTaHOBKAa  JJIS  HAHECEHHUS  HAHOCJIOEB  METOAOM
MarHeTpoHHoro pacnsuieHuss MBY TM Marna (Poccust)
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YcraHoBKa JU1s TOJIy4EeHHsI MOHOCJIOEB MeTofoM JIaHrmropa-biomxkert KSV

OnnmurncoMerp ¢ OWHAPHOW MOIYMSALMEH COCTOSHUA TOJSPHU3ALUU IS
OTIpe/IeNICHUs ONITHYECKUX apaMeTpoB HaHoMatepuanoB ES-2LED

VYcTaHOBKa I CHUHTE3a YIJIEPOAHBIX HAHOTPYOOK METOJIOM KaTaJIUTHYECKOTO
OUPOJINA3a KUAKUX U ra3000pa3HbIX YIIEPOACOAEPKAIIUX CMECEH Ha MOJUIOKKAX M
CJIOXKHBIX cTpyKTypax CV

VYcraHoBKa 11 pealIbHO-BPEMEHHOM ONTUYECKONM MUKPOCKOIHMM C ONUMUSAMHU IS
BHEIIHUX YIPYTUX, TEMIEPATYPHBIX, JJIEKTPUYECKMX W MATrHUTHBIX BO3JCUCTBUI
Lyncee TesSA

[TporpaMMHoO-anmapaTHblii KOMIUIEKC ONITUYECKUX MU3MEPEHUN ISl HAOJ0AeHUs
MOHOCJIOEB ¥ TOHKHX IIJIEHOK B OTPAKEHHOM CBETE NOJ yIiIoM bprocrepa

[IporpaMMHO-anmaparHeli ~ KOMIUIEKC JUI1  CHUHTE3a M HCCIEHOBAHUS
HaHOMATEPHUAJIOB U HAHOIIOKPBITHH

YcrpotictBo coopa ganabix 780115-04 NI USB-6251

Ocmmtorpad 2 kanana 50 MI'm 779969-01 NI USB-5132.

13 OcolGeHHocTH peaju3aluM JAUCUMILIMHBI JJ HMHBAJIMAOB U JHI C
OrPpAHNYEHHBIMHU BO3MOKHOCTAMM 3/10POBbSA

[Tpu oGyueHun nuIl ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 3710POBbS YUUTHIBAIOTCS
UX UHIUBUAYalbHbIE NCUXOpU3NYECKHE O0COoOeHHOCTH. OOyueHue HMHBAINUIOB
OCYLIECTBJISIETCS TakK€ B COOTBETCTBUM C HWHIUMBHUAYAJIBHOM  IPOrpaMMOM
peadmMTanuy UHBAIKA (TIPU HAJTUYHH).

s auy ¢ napywenuem cayxa BO3MOXKHO TIPEIOCTaBICHUE yueOHOU HH(pOpMaIun
B BU3YaJbHOU (popme (KpaTKuil KOHCIEKT JIEKLM; TEKCThl 3aJaHWM, HareyaTaHHbIE
YBEJIMYEHHBIM HIPUPTOM), HA ayJUTOPHBIX 3aHATUSX JOIMYCKAETCS MPUCYTCTBUE
ACCUCTEHTa, a TaKXe CYypAONEpPEBOAYMKOB U TUDIOCYPAONEPEBOAUUKOB. TeKymui
KOHTPOJIb YCIIEBAEMOCTU OCYILECTBISIETCA B NUCBMEHHOM (opme: oOywaromuics
MMCbMEHHO OTBEYAET Ha BOMPOCHI, MHCbMEHHO BBIMOJHIET MPAKTUUYECKUE 3aJIaHUs.
Hoxnan (pedepar) Takke MOXKET ObITh MPEACTABICH B MUChMEHHON GopMe, MPU ITOM
TpeOOBaHUs K COAECPKAHUIO OCTAIOTCS TEMHU K€, a TPEOOBaHUS K KaUeCTBY M3JIOKEHUS
MmaTepuaia (MOHATHOCTb, KaueCTBO peuYd, B3aUMOJECHCTBUE C ayAUTOpuUed U T. I.)
3aMEHSAIOTCSI Ha COOTBETCTBYIOIIME TpeOOBaHUS, NPEAbIBIIEMblEe K HMUCbMEHHBIM
pabotam (kauecTBO O(hOPMIICHHS TEKCTA U CIHCKA JTUTEPATYPhl, [PAMOTHOCTh, HAJTMYNE
WUTIOCTPALIMOHHBIX MarepuaioB W T.A.). IIpoMmexyrouHas arrecrauust s JUL C
HapyIICHUSMU CJIyXa MPOBOAMTCA B NMUCHbMEHHON (opMe, NMPU 3TOM HCIONb3YIOTCS
oOiue Kputepuu oneHuBaHusd. [Ipu HEOOXOOUMOCTH BpeMsi MOJATOTOBKH K OTBETY
MOKET OBbITh YBEITMYEHO.

Mna nuy ¢ uapywenuem 3penussi JNONMYCKAETCA ayauajibHOE MPEIOCTaBICHUE
uH(pOpMaIINK, a TAKKE UCTIOIb30BAHNUE HA AyAUTOPHBIX 3aHATUSIX 3BYKO3aIHUCHIBAIOIINX
YCTPOUCTB (IUKTOGOHOB U T.1.). JlomyckaeTcss MpUCYTCTBUE Ha 3aHATHUSX aCCUCTEHTA
(mMOMOUTHUKA), OKa3bIBAIOLIETO0 00yYarOUUMCsl HEOOXOAUMYI0 TEXHUYECKYIO MOMOIIb.
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Texyiuit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIsIETCS B yCTHOU opme. [Ipu mpoBenenun
MIPOMEKYTOUYHOM aTTecTaluy Ui JIML C HApyLIEHUEM 3PEHUS TECTUPOBAHUE MOXKET
OBITH 3aMEHEHO Ha YCTHOE coOece0BaHKE IO BOIIPOCaM.

Lna auy ¢ ocpaHudeHHbIMU 803MONACHOCMAMU 300P06bS, UMEIOWUX HAPYUEHUS
ONOPHO-08U2AMENLHO20 annapama, Ha ayIUTOPHBIX 3aHATHX, a TAKKE IPU POBEICHUN
IpOLENyp TEKYILIEro KOHTPOJIA YCIIEBAEMOCTH M MPOMEXYTOYHOM ATTECTAlMM MOTYT
OBITh INPENOCTaBJICHbI HEOOXOAMMBIE TEXHUYECKHE CpeACTBa (IEpCOHAJIBHBIN
KOMIIBIOTEP, HOYTOYK WM APYrod TaJKeT); JOIYCKAeTCs NPUCYTCTBHE ACCUCTEHTa
(accuCTEHTOB), OKa3bIBAIOIIETO OOYYAIOIIMMCA HEOOXOJUMYI0 TEXHHUYECKYI0 MOMOUIb
(3aHATH pabouee MeCTO, MEPEABUTATHCA 110 Ay IUTOPUH, IPOUUTATH 3a/laHuE, OPOPMUTH
OTBET, OOIIAThCS C MPETIOAABATENIEM).
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14 JIucTt 10MOJIHeHU M N3MEeHEeHM i, BHECEHHBIX B pa004yl0 NpOrpaMmmy

JTUCIUIIIIHMHBI
Howmepa cTpanun OcHoBanue i
Howmep Beero U3MEHEHUS U
U3MEHe aHHYJIMPOBA Hara | moanuch Jauua,
HU3MCHCHHBIX 3aMCHCHHBIX HOBBIX CTpaHUIL
HUS HHBIX IPOBOJUBILIETO
HU3MCHCHUA
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