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Paboyas nporpamma pucuuminubl «CreruaibHbie BONPOChl NPOEKTUPOBAHUS U
KOHCTPYHUPOBAHMsl CPEJCTB M3MEPEHHUI» COCTAaBJIeHA B COOTBETCTBUH C Y4eOHBIM
MJaHOM 1o HampasieHuto noarorosku 12.04.01 Ilpubopocrpoenue, npoduimb
«M3mepuTtenbHabie MHGOPMALMOHHBIE TexHOJIOrMU» st 2023 roja npuéma OYHON M
3a04HOM (hopM 00yUeHHMSI.

CocraBureiib:

JIOLEHT KadeIpsl 2IeKTPOHHOM

TEXHUKH, K.T.H., JIOLIEHT,. /Sp-w XnamoB M.T".

/{nﬁmu,)

Pabouas mporpaMma paccMoTpeHa M NPHHITA Ha 3acelaHuu  Kadeapsl
9JIEKTPHHOU TEXHUKHU.
IIporokon or «07» mapra 2023 roma Ne 7

3aBenyromuii kadeapoi % Ky3suenos JI.H.

(noanuce) (®.1.0.)

PabGouast nporpaMmma oxoGpeHa yueOHo-meToanueckoi komuccueii TOYBIIO
«JOHHTY» no nanpasnenuto 12.04.01 Ipubopocrpoenue
[Iporokon or «07» mapra 2023 romaNe 3

[Ipencenarens @2 Ky3nenon JI.H.

(nojummce) (P.H1.0,)

Pabouas nporpamma npoasiena s 20 roja npuéma Ha 3acefiaHuu KadeJpsl
3JIEKTPOHHOM TEXHUKH.
IIpoTrokon or «  » 20 roga Ne :

3aBenyrouuii kadeapoit

(noanuce) (D.1.0.)

Paboyas nporpamma npoasena st 20 roja npuéma Ha 3acefaHuu Kadeapbl
JNEKTPOHHON TEXHUKHMU.
[Iporokon or «  » 20 roga Ne .

3aBeyroluii kadenpoii

(noJumcen) (D.N.0.)

Pabouasi nporpamma npoasiena s 20 roja npuéma Ha 3aceflaHuu Kadeapsl
2JIEKTPOHHOW TEXHUKH.
[IpoTokom oT «_ » 20 roga Ne i

3aBenyroumuii kageapoi

(nojnmien) (D.1.0.)



1. OBBEKT, HEJIb U 3ATAYN OCBOEHUSA JTUCHUIIJINHBI

JluciumuinHa paccMaTpuBaeT BOIMPOCH OOOCHOBAaHWSA W TMPUHATHUS PEIICHUHA B
mpolieccax MPOESKTUPOBAHUS DIIEKTPOHHBIX U3MEPUTEIBHBIX CUCTEM U YCTPOMCTB.

Llenpr0  NUCHMIUIMHBI  SIBIISIETCA:  YCBOGHHE  CTYJEHTAaMU  KPUTEpPHUEB
3G ()EKTUBHOCTH  YCTPOMCTB M  CHUCTEM, METOJOB OINpEIeeHUs] ToKa3zarenaei
3 PeKTUBHOCTH, BBHIOOP HA OCHOBE IOKaszareyne HS(PPEeKTUBHOCTH HaAWUITYUIINX
BApUAHTOB YCTPOMCTB M CHUCTEM, KOTOPHIE B COBOKYITHOCTH C JPYTOM IUCITUIHAMHU
pabouero yuyeOHOTo IjIaHa CIEHUATIBHOCTH 00ECIEUMBAET MOJTOTOBKY CHEIUANIUCTa K
MIPOCKTHBIM pab0TaM CBSI3aHHBIM C BEIOOPOM HAWITYUIIIUX MPOEKTHBIX PEIICHUH.

B pesynbTaTe 0CBOCHUS TUCIUTIINHBI CTYACHT JTOJDKCH
3HATh.
-OCHOBHBIE TIPOOJIEMBI CBOEH TIPEIMETHON 00JIaCTH, METOIBI M CPEACTBA UX PEIICHIS;
- TOPUHIUIOBL  CTPYKTYPHOTO  TMOCTPOEHHUS  DJIEKTPOHHBIX  MHGOPMAIIMOHHO-
U3MEPUTENLHBIX CHCTEM, a TAaK)Ke X OOIIECUCTEMHbIE TEXHUYECKHUE, IKOHOMUUECKHUE U
uH(OpPMAIIMOHHBIE  TIOKA3aTeld, METOJbl MaTeMaTH4ecKo  00paboOTKM  3THUX
noKasartelied U Omnpe/leJICHUE HAWITYUIINX BaApUAHTOB KaK CTPYKTYPHBIX KOMITIOHEHTOB,
TaK U BIICJIOM CUCTEM;
-00BEMBI U METOIBI UCTIBITAHUH MPU pa3pab0TKe U3MEPUTEIBHBIX CUCTEM;
yMeTb!
- paloOHAIBHO BBIOMPATH CTPYKTYPY MOCTPOEHUS SJCKTPOHHBIX W WH(OOPMAIMOHHO-
U3MEPUTEIFHBIX CHCTEM Ha OCHOBaxX OICHKA WX 3((OEKTUBHOCTH, HCIOJIb30BaTh
MaTUMaTUYHUN amnmapat o0paboTku mokazateneil 3¢deKTUuBHOCT, (PopMyTUpPOBaATH
3a/1auu Ha pa3pabOTKy TaKUX CUCTEM;
-OCYIIECTBIISITh HOPMHUPOBAHUE OMACHBIX W BPEAHBIX (AKTOPOB, CBSI3AHHBIX C
OKCIUTyaTallMel W3MEPUTEIBHBIX CHCTEM, M 3alllUTHl OT WX BO3ICHCTBUS, M BBIOOP
TEXHUYECKUX CPEACTB OOECIEYCHHUS MWCIBITAHUNA W3MEPUTEIBHBIX CHCTEM; OCHOB
NPEAyNpEeXKICHUS U JUKBUAAIMM  YPE3BBIYAWHBIX  CUTyallMii, CBSI3aHHBIX C
AKCIUTyaTaIel H3MEPUTEIbHBIX CUCTEM;
BJIA/I€Th:
- HaBBIKAMHU PEIICHUS HAYYHO-HUCCIEAOBATEIbCKUX, MPOCKTHBIX U TEXHOJIOTHYECKUX
3a/lad C WCIOJIb30BAaHWEM  HMH(POPMAIMOHHBIX TEXHOJIOTHM;, OIIEHKH COOTBETCTBUS
pa3pabaThiBaeMbIX  HM3MEPUTEIBHBIX CHCTEM U  TEXHUYECKOHW JIOKyYMEHTalluu
TrOCYAapCTBCHHBIM CTaHIApTaM W JPYrUM HOPMAaTHUBHBIM JOKYMEHTaM B 4YacTH
TpeOOBAHMIA 3alTUTBI M3MEPHUTCIBHBIX CHUCTEM OT BO3ICHCTBUS BPEIHBIX (PAKTOPOB,
CBS3aHHBIX C WX JKCIUIyaTalMeH; BbIOOpa CPEJICTB MU METOAOB OOSCIICUCHUS 3alllMThI
U3MEPUTEILHBIX CHCTEM OT BO3JCHCTBUS BpEOHBIX (PAKTOpPOB Ha JdTame WX
MPOCKTUPOBAHMS; TPOBEACHHUS WCIBITAHWA OO0pa3lOoB HM3MEPHUTEIBHBIX CHCTEM Ha
COOTBETCTBHE YCJIOBHSIM O€30MacHOCTH Ha JTamax pa3padOTKH, MPOW3BOJACTBA U
IKCIUTyaTaruu; obecredeHus: 0€30MacHOCTH MPOBEICHUS WCIBITAHUN W3MEPUTEIThHBIX
CUCTEM.
[lepeuncieHHbIe pe3yabTaThl 00yUCHUS SBJISIFOTCS OCHOBOM JUIsl JOPMUPOBAHUS
CHEAYIOIINX KOMIIETEHIINU:



— c0co0€H OCYIIECTBIATh KPUTHUECKUN aHAINU3 MPOOJIEMHBIX CUTYAIlHil Ha OCHOBE
CHCTEMHOTO TIOJIX0/1a, BhIpabaThIBaTh cTpareruto aevicteuii (YK-1);

— cnoco0eH TNPEACTaBIATh COBPEMEHHYIO HAay4yHYIO KapTUHY MHpPA, BBISABIATH
€CTECTBEHHOHAYYHYI0 CYIIHOCTb IpoOieMbl, (OpMYIMpPOBaTH 3aJaud, ONPEIENATH
NYTU UX PELICHUs U OLIEHUBATh 3(P(PEKTUBHOCTh BEIOOPA U METOJOB IIPABOBOM 3alllUTHI
pE3yJIbTaTOB HMHTEIJIEKTYaJIbHOM JESITEIbHOCTH C YYETOM CHEeUU(UKH HayYHBIX
UCCIIEJOBAaHUM Ul CO3JaHMsl Pa3HOOOpPa3HBIX METOJAMK, ammapaTrypbl U TEXHOJOTUH
npou3BojicTBa B npubdopoctpoenuu (OITK-1);

— Coco0eH MPUOOpPETaTh U UCIIOIB30BaTh HOBBIC 3HAHUS B CBOSH MPEIMETHON 00JIacTH
Ha OCHOBE HMH(POPMALMOHHBIX CHUCTEM W TEXHOJOTWMU, MpeasiaraTh HOBBIE HIEHU U
IIOJIXO/IBI K penieHuto nmkeHepHbix 3a1ad (OI1K-3);

— croco0eH pa3pabaThiBaTh (YHKIHMOHAIbHBIE M CTPYKTYpHBIE CXEMbl HNPUOOPOB U
CUCTEM C ONpeAesieHHuEM UuX (QPU3NYECKUX NPHUHLMIIOB JEHCTBUS, CTPYKTYp H
YCTaHOBJICHUEM TEXHHYECKHX TPeOOBaHUIA Ha OTIeNbHbBIC OsiokH U 31eMeHThI ([1K-4);

— c1oco0eH MPOEKTUPOBaTh U KOHCTPYHPOBATh Y3Jbl, OJOKHU, IPUOOPHI U CHUCTEMBI C
UCITOJIB30BAaHUEM CPENCTB KOMIIBIOTEPHOTO ITPOCKTUPOBAHMSL, IPOBEAECHUEM ITPOECKTHBIX
pacyeToB U TEXHUKO-dKOHOMHYecKHM o0ocHOBaHHeM (I1K-5);

— CIIOCOOEH COCTaBIATh TEXHUUYECKYIO JIOKYMEHTAallMIO, BKJIIOYash HMHCTPYKLUHUHU II0
IKCILTyaTalluH, IPOTrPaMMbl HCIIBITAHUH, TeXHUUecKue yciaoBus u apyrue (I1K-7);

— croco0eH pa3palaTeiBaTh U ONTUMH3UPOBATH MPOTrpaMMbl MOJEJIBHBIX M HAaTYpPHBIX
SKCIIEPUMEHTAIBHBIX HCCIe0BaHui pruoopos u cucteM (I1TK-9).

2. MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMME

JucruminHa OTHOCUTCS K o0s3aTenbHOM yacty biioka 1. Jluciuminasl (MOTyIIH)
y4eOHOro TIaHa.

basupyercs Ha 3HAHUAX, YMEHHUSIX M HABBIKAX, KOTOPbIE CTYACHT MPUOOpET TIpH
OCBOCHHMM TMPEAIIECTBYIOMIMX JUCUUIUIMH 0a30BOM OakamaBpCKOW MOATOTOBKH B
COOTBETCTBHHM C yueOHBbIM mmnaHoM mo Hampasienuro 12.03.01 IIpubGopoctpoenue
(mpodue «MHPOPMAITMOHHO-H3MEPUTEIbHAS TEXHUKA U TEXHOJIOTHIY).

3HaHUsA, YMEHMS U HaBbIKM, NPUOOPETEHHbICE TMPU OCBOCHUHU JAHHOMU
JUCUUIUIMHBI, PEaTu3yI0TCd CTYJEHTOM IPU BBINOJIHEHUH KypCOBOW pabOThI 10
mucuuiinHe  «IIpoekTupoBaHre  MHKPOIPOIIECCOPHBIX ~ CUCTEM» M OCBOEHUU
CIEAYIOIINX YYEOHBIX TUCIUILINH:

— «MaremaTtruecKkre METO/IbI ONITUMHU3AINN B U3MEPUTEITHHBIX TPHOOpax»;

— «IIpoekTrpoBaHrEe MUKPOIPOLIECCOPHBIX U3MEPUTEIBHBIX CUCTEM;

— MPU TPOXO0KICHUU MPOU3BOJICTBEHHBIX MTPAKTUK U TOCYIApCTBEHHOM UTOTOBOM
aTTECTallUH.

3. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJIMHBI

3.1. Pacnpenesienne y4yeOHbIX YacoB MO TeMaM /JUCHUILVIMHBI W BHIAAM
3aHATHH



HanmenoBanue tem
(coneprkaTenbHbIX MOJTYJICH )

KonnuectBo yacos
(ounas / 3a0uHas popma)

Bcero B ToMm uncne

Jlexuun CPC
Tema 1. TexHumueckue, 3KOHOMUYCCKHEH OOOOIICHHEIC
nokazatenu 3PPeKTHB-HOCTH 6/8,5 4105 2I8
Tema 2. Wnadopanuonasie KpuTepuu 3PPEKTUBHOCTH
M3MEPUTENIBHBIX PUOOPOB U CHCTEM. 6/8,5 40,5 4/8
Tema 3. CpennexkBagpaTudeckue W HWH()OpPMAIMOHHBIC 10/10,5 6/0,5 6/10
OLIEHKU aHAJIOTOBBIX OJIOKOB
Tema 4. Onenku nokasarenei 3 heKTUBHOCTH aHaNoroBo- 10/10,5 6/0,5 6/10
1 poBoro u nU(po-aHaJIOroBOBa MPEOOPA30BAHU.
Tewma 5. Baenraue Bo3mytaroniue GakTopsl, 14/13 6/1 8/12
BO3JICUCTBYIOIINE HA U3MEPHUTEIIbHBIX MPUOOPOB U CUCTEM.
Tema 6. Bunbl ucnbiTaHuN W3MEPUTENBHBIX MPUOOPOB U
CUCTEM; TIPOTPaMMBbl HCTBITAHUI; METOJIUKH WCITBITAHHIA, 17/15 8/1 10/14
yCTPOMCTBA CTIBITAHUH.
KonTaktHas pabota (10n0JHUTENIbHAS) 2/6
Wtoro nmo BunaM 3aHITHH. 72/72 34/4 36/62
HUTOT'O 72172

(I)OpMI/IPOBaHl/Ie KOMHeTeHIII/Iﬁ B pe3yjbTaTe 0CBOCHUA TEM NUCIHUIIJINHBI

Kommerennu TeMbl TUCIUTUTNHEI, HalleJIEHHbIE Ha (OPMUPOBAHUE
KOMIIETEHIIUHU

VK-1 1,2

OIIK-1 Temal,2,5

OIIK-3 Temsr 2, 3,4
I1K-4 Tewmsl 3, 4
I1K-5 Temsr 3, 4
I1K-7 Temsbl 6
I1K-9 Temsbl 6

3.2. Jlekuun

Tema 1. Texuuueckue, SJKOHOMUYECKHEU OOOOIIECHHBIC MOKa3aTenu >PHEeKTUB-

HOCTH.
Conepxanue TeMbl 1:

Br16op kputepues oreHku 3¢ pexTuBHOCTH. OCHOBHBIE TEXHUYECKUE
naka3atenu. CriocoOsl ux yuera. OCHOBHBIE S KOHOMUYECKHE TTOKA3ATEIH.
OO000ITICHHBIIH MTOKa3aTeNb MPOEKTA U yUET B HEM OCHOBHBIX TEXHUUECKHUX U

IKOHOMHYECKUX MOKa3aTeINeH.
Jlureparypa k Teme 1: [2, 4]

Tema 2. Undopanunonnsie kputepun 3¢ dextuBHoctr UITuC.

ConepkaHue TEMBI 2:




HNudopmanmonusie Kputepuu 3PpPeKTuBHOCTH. MEeTOIbI MOBBILIEHUS
3 PEeKTUBHOCTH HH(POPMAIIMOHHBIX CUCTEM: JCKOPPEIALNS DIEMEHTOB COOOIICHNUH;
U3MEHEHHE CTATUCTHYECKUX MapaMeTPOB COOOIICHUIA.

JlutepaTypa Kk Teme 2: [2, 4]

Tema 3. CpennexBagpaTuueckre U nH(GOPMAIIMOHHBIE OIEHKH aHATOTOBBIX
0JIOKOB.

ConiepkaHuie TeMbl 3:

[Torepu mH(poOpMaLMK MPU U3MEPEHUSIX: OLICHKH KOJIMYECTBAa MH(GOPMALUU TPU
BBIMIOJTHEHUH U3MEPEHUS, YUET MOTePh KOJIMYEeCTBa HUH(POPMALIHH.

[TorpemHocTy AMHEWHBIX OJIOKOB B CTaTUKE W JWHAMUKE, CPEIHEKBaIpaTH-
yeckue  OneHkH. MH}opmanuoHHble — OIEHKM  3BE€HBEB  HEMPEPBIBHOI'O

npeoOpa3oBaHus.

Jlutepatypa Kk Teme 3: [2, 4]

Tema 4. Ouenku nokazareneit 3¢pHEeKTUBHOCTH aHAIOTOBO-1IU(POBOTO U 1T PO-
aHaJIOrOBOBA MPe0Opa3oBaHUM.

ConeprkaHue TeMbl 4:

[TorpemHocTh aHaJIoro-1u(pPpoBoro npeoOpa3oBaHUs Kak 3aja4a
MHOTOAJIbTEPHATUBHOTO penieHus. MHbopMaloHHbIE OLIEHKH NMPU KBAaHTOBAHHUH 10
YPOBHIO B CTaTHUKE.

OmnpeneneHue 1e1ecoo0pa3Horo urcia ooiacTell KBAaHTOBaHUSI, OCHOBAHHbBIA Ha
SKOHOMHUUYECKUX KPUTEPHUSIX.

CpenHexkBaipaTUueCcKue OIEHKHU MPU U3MEPEHUSIX MPUPAIIECHUM U IKCTPEMYMOB
CUTHAJIOB.

[Ipomecchl  AUCKpeTH3allMM M UX  CPEIHEKBAJAPATHUUECKUE  OLICHKH.
NudopmarmonHoe  omucaHWe  COBMECTHOTO  BBIMIOJIHEHHUS ~ KBAaHTOBAHUS U
JUCKPETU3ALINH.

Jlutepatypa k Teme 4: [2, 3, 4]

Tema 5. YueT BHENTHUX BO3MYIIAIOMUX (HAKTOPOB MpH OleHKaX 3 (HEKTUBHOCTH.

ConeprkaHue TEMBI S:

®daxrtopsl, BoznedcTByromue Ha WIIuC: knaccudukamus BO3AESHCTBHA |
BO3JICUCTBYIOMUX  (DaKTOPOB;  KIMMATUYECKHE  BO3JCHCTBUA;,  OWOJIOTHYECKUE
BO3JCHCTBUSI; MEXAHUYECKUE BO3JCHCTBUSI; KOCMHYECKUE BO3JCHCTBHSL.
CratucTHYecKoe OINHWCaHWE BHEIIHUX  YCJIOBHM. 3aBUCHUMOCTh  IOTPEIIHOCTU
amnrmapaTrypsl OT BHEIIHUX (PAaKTOPOB.

Jlutepatypa k Teme 5: [1, 4, 5]

Tema 6. Onenku 3¢p(HEKTUBHOCTH METPOJIOTHUECKOW, WHGOPMALMOHHON H
armnapaTHOM HAJACHKHOCTH.

ConepxaHue TeMbl 6: .

Knaccudukanus wucnbitanuii. JlabopatopHble W CTEHJOBBIC HWCIBITAHUS.
[Iporpamma wucneitanuii MITuC. Meroauka wucneitanuid. HWcenbitanus HWIuC Ha
MEXAHUYECKHME  BO3ACHUCTBUS W YCTPOMCTBA  WCHBITAHWM:  WCIBITAHUS  HA
BUOPOYCTOMYHMBOCTD;, BO3JCHCTBUE YIAPHOM HAarpy3Ku; BO3JEUCTBHE JIMHEWHON
Harpy3ku; BO3JIEUCTBUE aKyCTHYECKOro I1iymMa. KinmaThyeckue UCHBITaHUS W
YCTPOMCTBA UCTIBITAHUU.




Jluteparypa k Teme 6: [1, 2, 4, 5]

3.3. CamocTosiTesqibHAast padoTa CTyJIeHTa

Ne Buapl camocTosiTenbHOM pabOThI CTYIEHTa O0BeM, yac.
1/
1 W3yuenue nekiponHoro marepuana (He menee 50% ot oObema JeKIuii) 36/66
2 [ToaroroBka K nmpakTuyeckum 3aHsATHsAM (He MmeHee 50% ot o0bema
ayJIMTOPHBIX IPAKTHYECKUX 3aHSATU)
3 [TonroroBka k maboparopusiM paboram (He Menee 50% ot oObema
ayJIMTOPHBIX JJA0OPATOPHBIX 3aHSATHI)
4 BrimotHeHMEe KypcoBoro npoekra (36 1acoB)
3) Boinonnenue kypcoBoii paboTsl (27 yacoB)
HWroro: 36/66

4.1 Kpurepuum u MKAaJbI

4 ®OHJA ONEHOYHBLIX CPEJACTB

chopMHUpPOBAHHOCTH KOMIIETEHIIHI

COCmCl6]Z}ZIOM4a}l KomnemeHyuu — nojiHoma 3HAHUU

NJSi HMHTErPHUPOBAHHONW OLIGHKH YPOBHS

HYJIEBO YPOBEHb: HEBEpPHbIE, HE apryMEHTHUPOBAaHHbIC, C MHOXKECTBOM TIpPYyOBIX

OLIMOOK OTBETHI HA BOIIPOCHI. YPOBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBaHUM;

MUHUMAaIbHBIN YPOBCHL: AdHbI HEC IIOJHBIC, HCTOYHBLIC W HCAPTYMCHTHUPOBAHHBLIC

OTBETHI Ha BOIPOCHL. J[OMyIieH0 MHOTO TPyObIX OIIMOOK. YPOBEHb 3HAHHUMN HUXKE
MUHUMAaJBHBIX TPEOOBAHUM;

HOpOFOBbIﬁ YPOBCHL: AdaHbI HCAOCTATOYHO ITIOJHBIC, TOYHBIC H aAPI'YMCHTHPOBAHHBIC

OTBEThl Ha BONPOCHL. [LI0XO 3HAET TEPMUHBI, ONPEAECICHUS U NOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHUSI, PUHIUIIBL. JIOMyIIIeHO MHOTO HErpyObIX OIIHOOK;

CpeI[HI/Iﬁ YPOBCHL: JaHbl JOCTATOYHO IIOJHBIC, TOYHBLIC K apI'YMCHTHUPOBAHHBIC OTBCTHI

Ha BOINpOCH. B 1e0M 3HAeT TEpMUHBI, OMNpPEACIICHUS] W TIOHSATHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHUS, MTPUHIMUIBL. J[OMyIIeHO HECKOJBKO HErpyobIx
OIINOOK;

IIPOJIBUHYTHIM YpOBEHB: JaHbI IOJIHBIC, TOYHBIE U APIYMEHTHUPOBAHHBIE OTBETHI HA

BOITPOCHI. 3HaeT TCPMHHBI, OIIPCACICHUA W IIOHATHA; OCHOBHBLIC 3aKOHOMCPHOCTH,

COOTHOLIEHUS, MPUHIMIIBL. J[OMyIIEHO HECKOIBKO HETPYOBIX OIIMOOK;
BBICOKMI YPOBEHbB: [aHbI IIOJHBIE,

TOYHBIC WM APrymMCHTHPOBAHHBLIC OTBCTHBI Ha

BOIIPOCHI. 3Haer TCPMHHLBI, OIIPCACIICHUA W IIOHATHA; OCHOBHBLIC 3aKOHOMCPHOCTH,
COOTHOIICHUA, IIPUHIIUIIBI. I[OHYH_[eHO HECKOJILKO HETOUYHOCTEH.

COCma&/Z}ZiOWLIﬂ KomnemeHyuu — yMeHRUA

HYJIEBOM YPOBEHB: ITOJHOE OTCYTCTBUE ITOHUMAHUS CYTH METOIMKHU PELICHUs 3a4a4H,

JIOIYILIEHO MHOYKECTBO TPyOeHINX OMIMOOK / 3a/1aHUs HE BBITIOJIHEHBI BOOOIIIE;




MUHUMAJIGHBI YPOBEHB: Ci1a00€ TOHWMAaHHWE CYTH METOJIWKH DEIICHUs 3aaudu,
JOTyIIeHbl TpyOble ommOku. Pemenuss He obocHoBaHbl. He ymeeT ucmonb3oBaTh
HOPMAaTUBHO-TEXHUUYECKYIO JIUTEPATYPY;

MOPOTOBBI YPOBEHb: JOCTATOYHOE MOHMMAHHUE CYTH METOJIMKU DELICHMsS 3aJauH,
JomyiieHsl  ommOku. Pemenns He Bcerja OOOCHOBaHBL. YMEET HCIOJB30BaTh
HOPMAaTUBHO-TEXHUUYECKYIO JjmTeparypy. Cnabo oOpueHTHpYyeTCsl B CIEUUATbHOM
HAY4YHOM JIUTEpaType;

CpGI[HI/Iﬁ YPOBCHBL: B LECJIOM IIOHMMACT CYyTb MCTOAWKHU PCIICHUS 3adavd, JOITYHICHBI

ommmOku. Perienuss He Bcerma OOOCHOBaHBL. YMEET HCIONB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIELMAIBHYIO HAYYHYIO JINTEPATYPY;

IIPOJBUHYTBHIM ypOBEHB: B ILEJIOM IIOHUMAECT CYThb METOAMKH PEIICHUS 3a/ayH,
JOIyIIeHbl HeTO4YHOCTH. (CrocoOeH O0OCHOBaTh pPELICHHA. YMEET HCIOIb30BaTh
HOPMAaTHMBHO-TEXHUYECKYIO U CIEUAIBHYIO HAYUHYIO JINTEPATYPY;

BBICOKHUI YPOBCHL: ITOHUMACT CyTb MCTOANKHN PCIICHUA 3a1a4H. CnocobeH 000CHOBATH

peleHus. Y MEET UCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHUAIbHYI0 HAy4YHYIO
JUTEPaTypy, IEPEIOBOM MPOU3BOICTBEHHBIN OIIBIT.

Cocmasnarowas KomnemeHyuy — 61a0eHue HagblKamu
HYJIEBOM YpPOBEHb. HE JIEMOHCTPUPYET BJAJCHUE HABBIKAMU BBIIOJIHECHUS
npodeccuoHaNbHBIX 3a7a4. He MOXeT BBIOJIHUTE 3aaHMS;
MUHHMAaJbHbI YPOBEHb: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMM BBIIOJIHECHUS
npoecCHOHANbHBIX  3a7ay. VICObIThIBa€T  CYUIECTBEHHbIE TPYAHOCTH NIpH
BBITTOJTHEHUHN OTAENbHBIX 3aJaHUM;

HOpOFOBBIfI YPOBCHL: BJIAJICCT HABBIKAMM BBITIOJTHCHUSA HpO(l)CCCI/IOHaJIBHBIX 3agad Ha

IIOPOTOBOM YpOBHE. 3aJIaHUs BBIMOJIHIET MEIJICHHO U HEKaYE€CTBEHHO;
CpeIHUN YpOBEHb: BJIaJICE€T HABBIKAMU BBITIOJHEHUS NPO(PECCHOHATBHBIX 3a/ad.
3amanusl BHIMOJIHSET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTBY;

IPOABUHYTBHIM  yYpPOBEHb:  BIIAJICET YBEPEHHBIMU  HABBIKAMHU  BBIIIOJHEHUS
npodecCHOHaNBbHBIX 3a/lad. BhICTpO M KAa4eCTBEHHO BBIMIOIHICT 3a/JaHHs, WHOTA
JIOITyCKasl HE3HAYUTEIbHbBIE [IOTPEIIHOCTH;

BBICOKMA  YPOBEHb:  BIIAJICET  YBEPCHHBIMU  HABBIKAMHM  BBINIOJHECHUS
npoeCCHOHANIBHBIX 3a/ad. BBICTPO W KAa4YeCTBEHHO BBIMOJHSACT 3aJaHUs, TPH
HEO0OXOMMOCTHU JEMOHCTPUPYSI TBOPUECKUM MTOAXO.

Obobwennas oyenka chopmuposaHHOCmMU KOMNEmeHyull

HYJIEBOM YPOBEHb: Ha HYJEBOM YPOBHE C(HOPMHPOBAHBI: BCE COCTABISAIOLIUE; OJHA

WM JIBE U3 TPEX, OCTaJIbHbIE — HA 00JIe€ BLICOKOM YPOBHE;
MUHUMaJbHBI  ypOBEHb. HAa MHUHUMAJILHOM YpOBHE C(HOPMHUPOBAHBI: BCE
COCTABJISIFOLIME; OJTHA WM JIBE U3 TPEX, OCTaIbHbIE — HA O0JIE€ BRLICOKOM YPOBHE;

MOPOTOBBI YPOBEHB: Ha MOPOTOBOM YpPOBHE C(OPMHUPOBAHBI: BCE COCTABIISIONIUE;

OJIHA WJI JIBE U3 TPEX, OCTAIBHBIC — HA 00JIee BHLICOKOM YPOBHE;

- CpeIHUIl YpOBEHb: Ha CPEIHEM YpOBHE C(OPMHUPOBAHBI: BCE COCTABISAIOLINE; OJHA

WIN JIBE U3 TPEX, OCTANIbHBIE — Ha 00Jiee BBICOKOM YPOBHE;
OPOABUHYTHIM  ypOBEHb: Ha MPOABUHYTOM YPOBHE C(HOpPMHpPOBAHBI:  BCE
COCTABJIIOLIUE; OJTHA WK JIBE U3 TPEX, OCTAIBHBIE — HA BBICOKOM YPOBHE;



- BBICOKHMN YypOBEHb: HAa BBICOKOM YypOBHE C(HOPMHUPOBAHBI BCE COCTABJISIONIUE
KOMIIETEHITUH.

4.2 Kputepum olleHUBAHUSA

O1eHMBaHUE YPOBHSI OCBOEHHS CTYJEHTOM y4e€OHOro marepuana IUCHUIUIMHBI
«CrenuanbpHple BOIIPOCHI MPOEKTUPOBAHUSA U KOHCTPYMPOBAHMS CPEACTB MU3MEPEHUIN»
IIPOM3BOJUTCS B XOJ€ TEKYIIEro KOHTPOJI M IPOMEKYTOYHOM aTTECTallUH
(cemecTpOBOro KOHTPOJIS).

Texkymmii KOHTPOJIb 3HAHMWA  CTyJE€HTa O4YHOM  (GopMbl  OOy4deHUs
OCYILECTBISIETCSA II0 PE3yJIbTaTaM KOHTPOJIBHBIX OIPOCOB Ha JIEKLHUSAX, BBIIIOJIHEHUS
WHIUBUIYAIBHOTO 33/IaHMs; CTYIEHTA 3a04HOM (hOpMBI 00y4YEHUs — MO pe3yJbTaTaM
BBINIOJIHEHUSI KOHTPOJIBHOW PaOOThI M 3alIUTON OTUETA.

Belnonsenue WHJVBUAYaAIBHOTO 3a/1aHUs (KOHTpOJBHOW  paboThI),
IPEeIyCMOTPEHHBIX padouell NporpaMMoi JUCHMILIUHBI, SBISETCS HEOOXOAMMBIM
YCJIIOBHEM JIOIIyCKAa CTYAEHTA K IIPOMEKYTOYHON aTTECTALUH.

Pacnipenenenne 0aymuioB TEKYIIETO KOHTPOJsl pabOThl CTY/IE€HTA Ha MPOTSKEHUU
ceMecTpa NpuBeeHO B Tabauue 1.

Tabnuna 1 — Pacnipenenenne 6aJs10B TEKYIIETO KOHTPOJIS

dopma KOHTPOJIS Bo3MoxHOE KOJIMUECTBO [Ipumeuanue
0amioB
Jlnst cTy1eHTOB OYHOM U 3a04HOM GopM 00yUeHUs
KonTponbHbli omipoc 25 3a/laHue BBINOJIHEHO MPAaBUIBHO, PELICHUS
000CHOBaHbI, IPUBEJCH aHAIN3 MTOJYYEHHOTO
pe3ynbTaTa
20 3a/laHuE BBINOJIHEHO B 1IEJIOM NIPaBUIIBHO,

MIPOEKTHBIE PEIIEHUS HE Bceraa 000CHOBaHHI,
BO3HUKJIM TPYHOCTH B 0OBSCHEHUN
MOJTYYCHHBIX Pe3yNIbTaTOB

15 3agaHue BBINOJIHEHO C OMIMOKaMU, PELICHHS
JaCTUIHO 0OOCHOBAHBI, PE3YIbTATHI
coJiepKaT He TOUHOCTH, HO UMeeTCs
MOHMMAaHHE CYITHOCTH MPOOJIEM.

Hroro no 100 13 pacuéra 4 KOHTPOJIBHBIX ONPOCOB HA
KOHTPOJIBHBIM OIPOCaM JEKLHUSX.
(MaKCMMaJIbHO
BO3MOKHOE)
UTOIO: 100 MakcuManbHO BO3MOKHOE

IIpomexyTouyHasi arrecTanMs 1O pe3yJbTaTaM OCBOCHUS JUCUUIUIMHBI B
ceMecCTpe MPOBOAUTCS B popMe ceMecTpoBoro 3ayeta. [Ipu olleHHMBaHUM CTyAEHTa Ha
3aueTe MpernoaBaresb PyKOBOJCTBYETCSI KpUTEPUSIMU, TPUBEACHHBIMU B Ta0IuUIE 1.

HToroBas oneHka onpeenseTcss MyTeM CyMMHUPOBAHMS KOJMYECTBA OAIIJIOB 110
pe3yabpTaraM TEKYIEero KOHTposi. MakCcMMalbHO BO3MOKHOE KOJIM4YECTBO 0a/JI0B —
100.

[Tomyyennass omenka 1o 100-0ayTbHON IIKale ONPEACNAeT OICHKY II0



rocyaapcTBeHHoOM mkane u mkane ECTS:

Cymma 6asioB OrneHka OrneHka
no 100-0anpHOM HIKane no mkane ECTS 10 TOCYAAPCTBEHHOM LIKase
90-100 A
80-89 B
75-79 C 3a4yTeHo
70-74 D
60-69 E
35-59 F = He3zaureno
0-34 F

* — ¢ 00s13aTENBLHBIM IOBTOPHBIM M3YUCHUEM AVCHHUILIWHBI.
4.3 IlpuMep TeKyIIero onpoca Ha JeKIHOHHBIX 3aHATHIX

1. YkaxuTe OCHOBHBIC HAIPABJICHUS! COBEPIIEHCTBOBAHUS U3MEPUTEIbHBIX YCTPONCTB.
2. Jlaitfte ompeneneHUE CIEAYIOMMX MOHITHI: d()PEKTUBHOCTh U UYyBCTBUTEIBLHOCTH
npeoOpa3oBaHus, NepeaToyHasi XapaKTeprucTHUKa Mpeoopa3oBares.

3. 3anuiuTe aHAIUTUYECKOE BBIPAXKEHUE I ONEHKH A((EKTUBHOCTH Ipoiiecca
U3MEPUTETHLHOTO IPe0Opa30oBaHUs.

4. Jlaiitte 00OCHOBaHME  MEpPONPUATHSM, HAMpaBIEHHBIM Ha  MOBBIIICHUE
3¢ (HEKTUBHOCTH U3MEPUTENBHBIX YCTPOICTB.

5. Ha kakux sranax <«oKu3HeHHOro» nukiia JC 3akiaabIBacTcs UX Ka4yeCcTBO?

6. HazoBute cymecTByronme BHAbI KOHTpOJiA Ipu uirorosieHun IJC. KakoBa posb
UCIIBITAaHUM B oOecrieueHnu kauectra DC?

7. Kak knaccuduiupyrot 9C B 3aBUCUMOCTH OT YCIOBUM MX dKCIUTyaTaruu?

8. YUTO MOHMMAIOT IIO0JI €CTECTBEHHLIMH BO3AeMCTBUAMH Ha DC U Bo3xercTBUIMH Ha DC
o0beKTa?

9. Uem 00ycnoBieHbI BHYTpeHHHUE BO3eicTBUS Ha DC?

10. B dyem omimune Mexay OOBEKTHBHBIMH U CYOBEKTUBHBIMU (PaKTOpaMH,
BO3JeicTBYOIKMMEU HA DC?

11. Tlon BiMsiHMEM KaKUX TMPOIECCOB B aTMocdepe MPOUCXOAUT (hopmMupoBaHue
KJinmara’?

12. Kakue xknumatudeckue (hakTopsl npeacTaBisioT Jjisi IC HanOONbIIYyI0 OMAaCHOCTD,
1 KaKoOBbI MeTOIbI 3a1TuThl DC OT BO37eHCTBUS ATUX (HaKTOPOB?

13. Ha3oBUTE HCTOYHUKHU U BUJIbI OMOTIOBPEIKICHHUI.

14. HazoBUTE OCHOBHBIE KOCMHUYECKHE (paKkTOPbI, Biustomue Ha IC.

15. HazoBute Hanbosee onacuele 111 DC MeXaHUYECKUE BO3AECHCTBUA.

16. B uem cnenudurka NOTEHIIMATLHO HEHAJEKHBIX U3ACIUN M KaK OHU MOTYT OBITh
BBISIBJICHBI?

17. Kakumu niprarHaMu 0OYCIIOBIICHO pa3iudve 3HAUYCHUN TOKa3zaTeNiel HaJleKHOCTH
IIPU MUCHBITAHUAX U 3KcIuTyatanuu 9C?

18. Ha3zoBuTe nNpUYMHBI HEAJEKBATHOCTH YCIOBUW HCIOBITAHUA M YCJIOBUHI
skcruryaTaruu OC. KakoBbl MyTH pereHus 3Toi mpooieMbl?

19. B wuyem 3akioyaeTcsi JKOHOMHUYECKas TmpobiieMa oOecredeHusi U OLEHKU
HajexkHoctu IC?



20. Ha3oBuTe BHEIIHHWE BO3JCHCTBUS HA JJIEKTPHHYIO ammapaTypy U OCHOBHBIE
(akTOpbl UX BIMSHMS Ha CHUKEHHUE HAJE)KHOCTH.

5. YYHEBHO-METOJANYECKHUE MATEPHUAJIBI 11O JUCHUIIJIMHE
I OcHoBHasi JuTepaTypa

1. JlabkoBckas, P. fI. Meronsl u yctpoiictBa ucneitanuii 9BC. Yacte 1
[DnexTponHBI pecypc] : yuebHoe mocodue / P. . JlabkoBckas. — DneKTpoH. Tek- 7
croBeie mannabie. — CII6. : YauBepcuter UTMO, 2015. — 166 c¢. — 2227-8397. —
Pesxxum noctyna: http://www.iprbookshop.ru/67278.html

2. I'opbynosa, T. C. U3mepeHus, uCIIBITaHUS U KOHTPOJIb. METOABI U CPENCTBA
[OnexTpoHHBIN pecype] : yueObnoe mocobue / T. C. I'opbynoBa ; mox pea. E. .
[[TeBuenko. — DNEKTPOH. TeKCTOBbIE NaHHble. — Ka3zanp : Kazanckuii HaIlmoHaIbHbBIN
UCCJIEIOBATENbCKUIM TeXHOJIOTHYeCKkuil yHusepeuret, 2012. — 108 ¢. — 978-5-7882-
1321-7. — Pexxum goctyma: http://www.iprbookshop.ru/63696.html

II JonoiHuTeAbHAS JMTEpaTypa

3. Jlateienko, K. II. ABromaTm3anus u3MEpPEeHUN, UCHBITAHUM W KOHTPOJIA
[DmekTponHBI pecypc] : yueOHoe mocobue / K. II. JlaTemmenko. — 2-¢ u3m. —
DneKkTpoH. TeKcToBhIe nanHblie. — CapatoB : By3oBckoe o6pazoBanue, 2018. — 307 c.
— 978-5-4487-0371-3. — Pexxum noctyna: http://www.iprbookshop.ru/79612.html

4. I'pexyn, B. U. [IpoexktupoBanue MHGOpMALMOHHBIX cucteM. Kypc nekumid :
y4ueOHOe TocoOue Jis CTYIEHTOB BY30B, 00YYAIOIIMXCS MO CIIEHHATIBHOCTSIM B 00JIaCTH
uHdopmarmonasix Texnonoruit / B. U. I'pexyn, I'. H. Jenumenko, H. JI. KopoBkuna.
— Mocksa, CapatoB : WutepHer-Yuupepcurer Wudbopmarmonnsix TexHomorui
(MHTVYUT), By3osckoe obpaszoBanue, 2017. — 303 ¢. — ISBN 978-5-4487-0089-7. —
TekcT : aneKTpoHHBIHN // DnexkTpoHHO-0nbnnoTeunas cuctema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/67376.html  (mara o6pamenus: 19.12.2019). —
PexxuM nocryma: st aBTOpU3UP. MOJIb30BATENIEH

5. Baneros, B. A. Texnonorus mpubopocTpoeHus : yaeOHoe mocodue / B. A.
Baneros, K. II. [Tomnees. — CIIO. : Yuusepcurer U'TMO, 2013. — 234 ¢. — ISBN
2227-8397. — Tekct : 3NEeKTPOHHBIN // DnexkTpoHHO-OMOMMoTeyHas cucrema IPR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/71511.html (xara oOparienus:
09.11.2019). — Pexxum gocTyna: Juisi aBTOPU3UP. TOJIb30BaTEIICH

6 YYEBHO-METOANYECKOE OBECIIEYEHUE JUCIHUIIJINHBI
Y4eOHO-MeTOAMYECKHE U31aHUsA, pa3padoTannbie B JJOHHTY:
6. Meroanueckue peKOMeHAAIH K KOHTPOJIbHON padote no nucuuruivae b1.512

«CrnenuanbHble BOIPOCHl NPOEKTHPOBAHUA U KOHCTPYUPOBAHUSL CPEICTB U3MEPEHUS»
oOsi3atenbHONM uactu bnoka 1 «/luctumuubel (Mogynan)» ydeOHOro IUlaHa @ AJis


http://www.iprbookshop.ru/67278.html
http://www.iprbookshop.ru/63696.html
http://www.iprbookshop.ru/79612.html
http://www.iprbookshop.ru/67376.html
http://www.iprbookshop.ru/71511.html

oOyuaromuxcs 1o HampasieHuto noxarotoBku 12.04.01  «IIpubopoctpoenue»
Maructepckoit nporpamMmmsl «M3mepurensHbie HHGOPMAIIMOHHbBIE TeXHOJIoTun» U b1.B4
«Metoapl oneHKH 3PGEKTUBHOCTH H3MEPUTENBHBIX TPUOOPOB M CHUCTEM)» YaCTH,
dbopmupyemMoil yyacTHUKaMH oOpa3oBaTeIbHBIX OTHOIIEeHUM, broka 1 «/lucuurminnbr
(Momynu)» y4eOHOro IjiaHa : JJsi OOy4YaloIIMXCS [0 HAMPAaBICHUIO TMOJATOTOBKH
11.04.04 «DOnekTpoHWKa W  HAHOAJIEKTPOHUKA»  MAaruCTEPCKOM  MPOTrpaMMbl
«[IpomeinutenHas  anekrponukay [ TOYBIIO «JIOHHTVY», Kad. anekrponHoi
TexHukd ; cocT. M. I'. XmamoB. — Jlonenk : JIOHHTY, 2020. — Cuctem. TpeboBaHUS:
Acrobat Reader. — 3aru. ¢ TuTyI. sKpaHa.

JIEKTPOHHO-UH(OPMALIMOHHBIE PeCypPChl
OBC JIOHHTY - http://donntu.org/library.
9BC IPR SMART — http://www.iprbookshop.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJINHBI

7.1 JIeKIMOHHDBIE 3aHATHA:

Jlexunonnas ayautopus Ne 8.807, yueOHbII KopIyc 8, 15l MPOBEACHUS 3aHATUN
JICKIIMOHHOTO THUIIA, TPYNIOBBIX W WHAWUBUIYATbHBIX KOHCYJBTAIIUH, TEKYIIETO
koHTpoyisi.  Crnenuanu3upoBaHHas ~ MeOenb:  JIoCKa  ayJAuTOpHAas,  MapThI,
JEMOHCTPAIIMOHHBIE CTeHABl. MynbTUMeauitHOE 000pyIOBaHUE: CTAallMOHAPHBIN
KoMIbIOTep Ha Oasze Penttium4-2.8 — 1 wr., MyasTUMenuiiHbIA mpoekTop Epson,
skpan. CucreMHoe obecrieueHue: onepannonnas cucrema Windows XP Professional
x86/64 (akamemuueckas Jwunensus DreamSparkPremium); OpenOffice 2.0.3
(oomectBennas ymiensuss MPL 2.0); Google Slides (6ecrinatnas Bepcus); Mozilla
Firefox (o6mecrBennas mumensus MPL 2.0).

7.2 CamocTosiTeJibHAsI padoTa:

[Tomemienns At caMOCTOATEIBHOM pabOThI C BO3MOKHOCTHIO TMOAKIIOYCHUS K
cetu "HHTepHer" wu oOecnedeHHeM JOCTYNa B JJIEKTPOHHYIO WHGOPMAIMOHHO-
0o0pa30BaTEeNbHYI0 Cpely OpraHM3alfu: YUTAIBHBIC 3alibl, y4eOHbIE Kopryca 2,3
(KommproTepHass TeXHWKAa C BO3MOXKHOCTBIO TOJKIIOUEHUS K ceth « HTepHer» u
oOecrieueHreM JOCTylla B DJJIEKTPOHHYIO HH()OPMAIMOHHO-00PA30BATEIBHYIO CpeIy
(BUOC JOHHTY) u snexrponHo-6ubmoteunyo cucremy (ObC IPRbooks), a taxke
BO3MO>KHOCTBIO MHAMBHUAYATLHOTO HEOTPAHUUEHHOTO JIOCTyMa olydarommuxces B ObC u
OUOC mnocpeacrsom Wi-Fi ¢ mepcoHambHBIX MOOWIBHBIX ycTpoiictB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — o6mectBennas nunensuss MPL 2.0/ Grub loader for
ALT Linux - mmnensus GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - numensus GNU GPL.
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