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Ipeaucaosue.

[Iporpamma pa3zpaboTrana Ha OCHOBE TpeOOBaHUH (peaepaTbHOTO rOCY1apCTBEH-
HOT0 00pa30BaTENBHOTO CTaHapTa BBICHIETO 0Opa30BaHUs 1O HAMPABICHUIO MOATO-
ToBKHM 15.03.03 «IIpuknagnas mexanukay (ypoBeHb OakaaBpuara), yTBEPKIAEHHOTO
npuka3oM MunucTepcTBa oOpazoBanusi U Hayku PO Ne 220 or 12 mapra 2015 1. B
COOTBETCTBUH C pabodynM y4eOHBIM IJIAHOM IO MPOrpamMMme akaJeMHYecKoro Oaka-
naBpuata o npoduio «HanéxHocts u 6e3onacHocTh MamuH». Jucrumnuna «IIpo-
THO3UPOBAHME TEXHUYECKOTO COCTOSHHUS MAlIMH» OPHUEHTUPOBAHA HAa HAY4YHO-
MCCJIEIOBATENHCKUIM U Mearoru4eckuii BUIbl MPOPECCHOHAIBHOMN e TENHbHOCTH KaK
OCHOBHBIE.

1. Ileab ocBOeHHUS AMCHUILIMHBI.

[lenb OCBOEHUS TUCHUILUIMHBI — MPUOOPETEHNE KOMILUIEKCA 3HAHUM, YMEHHUI U
HAaBBIKOB JIJIsl IPOTHO3UPOBAHUS TEXHUYECKOTO COCTOSIHUS, HAJEKHOCTU U Oe3omac-
HOCTH MaIlIVH.

2. Mecto nucnuniannbl B cTpykrype OIIOII 6akanaBpuara.

Jucunminna «IIporHo3upoBaHre TEXHUYECKOTO COCTOSIHUSL MAILIMHY» OTHOCHUTCS
K BapuaTuBHOM dactu Onoka b1 mporpammel akajemuueckoro OakanaBpuara, 06a3u-
pyeTcs Ha MPEeAlleCTBYIOMUX AUCIHUIUTMHAX: «Bpicimias marematukay, «MHpopma-
IIUOHHBIE TeXHOJOTuN», «OducHble makeTsl mporpaMmm», «OCHOBBI TEOPUU HAENK-
HOCTH», « TexHan30p U KOHTPOJb B chepe 0€30MacHOCTH TEXHUYECKUX CUCTEM) UC-
MOJIB3YETCS TIPU U3YUYEHUM NUCIUIUIMHBI « DKCIIEPTHAsI OLIEHKA U TEeXHUYECKas aua-
THOCTHKA MAIIH» U JJI 3alUThI BBITYCKHON KBaTU(DUKAIIMOHHOW Pa0OTHI.

3. IlepeyeHb MIAHMPYEMbIX Pe3yJIbTATOB O0yYE€HHUS MO AUCHUIJIMHE, COOT-
HECEHHBIX C INIAHMPYEMBbIMH pe3y/JbTATAMH OCBOCHHS 00pPa30BaTeIbHOI MPO-
rpaMMbl.

JlucuuninHa HanpasiieHa Ha GOPMUPOBAHKE CIECIYIOIIMX KOMIIETSHIIMM.

Koapl xoMm-

MeTeHI I HaumenoBanue
Pe3yabTaThl 0CBOCHUSA
o KOMIIETCHIIUH
®I'0C BO
1 2 3

[Tpodeccronanpabie komnereHuu (11K)

P1 - 3Haer: cocoOBI COCTaBIECHUS OTYETOB U
MpEe3EHTAlN, HakCaHus JAOKJIAJ0B, CTaTeN U

CriocoOHOCTB COCTaBIIATH OMHUCA- . -
JIPYroil Hay4YHO-TEXHUUYECKON JOKYMEHTAUU

HUS BBIIIOJTHEHHBIX HAyYHO-
HCCIIEJOBATEIbCKUX PadoT U pa3-
pabaTbIBaeMbIX MPOEKTOB, 0Opa-

0aThIBaTh M aHAIU3UPOBATH TO-

JTy4EeHHBIE PE3yJIbTaThl, TOTOBUTH

JaHHBIC 1JId COCTAaBJICHUA OTYETOB

u Hpe3eHTaHI:H7L HarmiCanus 10- | P3 - pjiajieer: COBPEMEHHBIMU KOMIILFOTEPHBIMU
KJIa/10B, CTATCH U IPYTON HAYUHO- | TeXHONOTMAMHU JUIs 0OpaOOTKU M aHaIW3a IOJTy-
TCXHAICCKOU TOKYMCHTAIMH YEHHBIX OJKCIIEPUMEHTAIBHBIX JTaHHBIX, COCTaB-
JICHUS OTYETOB U MpPE3CeHTAluM, HaImUCaHHs
JIOKJAJ0B, CTared W  JpYyrod  Hay4yHO-

P2 - ymeeT: coCTaBIISITh OMMCAHUS BBITOJIHEH-
HBIX HAYYHO-UCCIICOBATEILCKUX PaboT U pas-
pabaThiBaeMBIX TPOEKTOB, 00pabaThiBaTh W
aHATM3UPOBATH ITOTYICHHBIE PE3YIIbTaThI

I1K-5




TEXHUYCSCKOM AOKYMCHTallUU

CrocoOHOCTh COCTABISATh
OTHMCaHUs BHITIOJTHEHHBIX
pacdeTHO-IKCIIEPUMEHTAITb-
HBIX paboT U pa3padarbiBae-
MBIX MPOEKTOB, 00padaThI-
BaTh M aHAJTU3UPOBATH TIOJTY-

- 3HaTh: METOJIOJNIOTHIO MPOTHO3UPOBA-
HUAST U HOPMATUBHO-NPABOBYIO 0azy
KOHTPOJISI TEXHUYECKOTO  COCTOSHUS
MaIIIHHBI;

- YMeTh: COCTABIISITH OMHMCAHUS BBITIOJ-
HEHHBIX PabOT MO KOHTPOJIO COCTOSHUS
MAaIlIMHbBI, TOTOBUTHh WCXOJHBIC TaHHBIC

IIK-10 YEHHBIC PE3yIbTaThl, TOTO- | JUIsl TPOTHO3WPOBaHUS, 00padaThIBaTh U
BUTb JJAHHBIC JIJISl COCTABJIEC- | AaHAJIM3UPOBATH MOJYyUYEHHbIE pe3yJIbTa-
HUS OTYETOB U MIPE3EHTAlMM, | Thl, TOTOBUTH JIAHHBIE JJIsI COCTaBJICHUS
HanucaHus JOKJIAJ0B, CTATEH | OTYETOB;
U IpYyrod Hay4YHO-TEXHHUYE- | -BJIAJA€Th: HABBIKAMU COCTaBIICHUS OT-
CKOM JOKYMEHTAINH 4ETOB MO MPOTHO3UPOBAHUIO TEXHHUYE-
CKOT'O COCTOSIHMSI.
- 3HaTh: METOOWKH aHaIu3a BUIOB U
MOCJEACTBUNA OTKAa30B U KPUTUYHOCTHU
orkazoB (FMEA, FMECA), wmerton
BliajieHHe KyJIsTypoif po- dbopMHUpOBaHUS ONTUMAIBLHOM CTpate-
(hecoHOHANBHOI be3omackHo- | (WA MOHHTODHHIA TCXHHYECKOIO CO-
crosinusg (FMSA), meroasl mporHo3u-
CTH, YMEHUE UJICHTUPUIIU- _
[1K-25 pOBaTh ONACHOCTU U OLICHU- pOBaHILA,

BaTh PUCKHU B chepe cBoei
PO EeCCUOHATIBHOM /1esl-
TEJIBHOCTH

- yMeThb: WACHTU(UUUPOBATH ONACHO-
CTH W OILEHUBATh PHUCKH MPHU IKCILIya-
TaI[M¥ MaIIVH;

-BJaJeTh: KyJIbTypoil npodeccruoHab-
HOI 0€30I1aCHOCTH, HABBIKAMHU MPOTHO-
3UpPOBAHMUSI TEXHUYECKOTO COCTOSHUS
MAIIMH U OLIEHKH PUCKOB

4. O0beM IMCHUIIMHBI M BU/IbI Y4eOHO# padoThI.

OO6m1as TpyI0eMKOCTh AUCIUILIMHBI COCTABIIACT S 3a4eTHBIX eauHMIlbI (180 yacoB).

Bun yueOHOI paOoThI Bcero yacos Cemectp
7
AyauTopHbIe 3aHATHS (BCEr0) 68 68
B ToMm umncre: - -
Jlexuuu (JI) 34 34
[Tpaktuyeckue 3ausatus (I13) 34 34
Camocrositeibnas padora (CPC) (6e3 yuera 76 76
MOArOTOBKH K IK3aMEHY)
B ToMm umncre: - -
KypcoBas padota 27 27
IToaroroBka K 3aHATHIM 29 29
CaMonoaroToBka 20 20
OK3AMEH 36 36
O6mast TpymoeMkocTh: 180 yacos; 180 180
5 3aueTHBIC €AMHUIIBI




5. Copaep:xaHue QUCHUNJINHBI.
5.1. Coaep:kaHue pa3aejioB AMCHUILJINHBI.

Ne
n/n

HaumenoBanme
pasaesa IHCHHILTHHBI

Copep:xanue pasaena
(IMaaKTHYeCKHe eITMHUIbI)

2

3

OCHOBBI TEXHHUYECKOTO
IMPOTrHO3NPOBAHUA

BBeneHue B QUCHUILIMHY. JTalbl KOHTPOJS COCTOSIHUSA Ma-
mmHbl. TpeboBanus ctanmapToB. TepMUHBI U ONpeeIeHUS.
Anamu3 BujioB U mocneactBuil otka3oB (FMEA) mammw.
OCHOBHBIC HEUCIPABHOCTU MAIIMH. AHAIU3 KPUTHYHOCTU
otka3zoB (FMECA). Knaccudukaius mporieccoB mo Tske-
CTH TIOCNEACTBUM OTKa30B. DOpPMHUpOBAHME ONTHMAIBHOU
CTpaTerui MOHMTOPUHIA TEXHUYECKOTO COCTOSIHUSA (METOJ
FMSA). Hcxonusie naHHble sl mporHo3upoBanus. Kon-
TPOJIb COCTOSIHUS MariuHbl. [lenu, 3amaun, METOIbl TEXHHU-
4ECKOW TMAaTHOCTHKH.

3

MeTtonoJorust mporHo-
3UPOBAaHUS TEXHHUYE-
CKOT'O COCTOSIHUS Ma-

ITUHBI

OcHoBHbIe noHsATHA. OOIIas mporeaypa MporHo3a u
€€ CBA3b C JUAarHOoCTHUKOW. PaKTOpbl, BIMSAIOLIAE HA
CKOPOCTh Ppa3BUTHSI HEUCIPABHOCTEW. YPOBHU YBe-
JIOMJICHUSI, TIPEIyIPEKIEHUsI, ocTaHOBa. MHOrodak-
TOpHBIM aHanmu3. KpuTtepuu HACTyIUIEHHS OTKA30B.
[Iporuo3 3apoxxneHusi HeucrpaBHOCTH. Moaenu pas-
BUTHUS HeucrnpaBHocTel. Llenn moxenupoBanus. Me-
TOJbI MOJICIUPOBAaHUS OTKa3a. [1aTh 0OIIUX MOIX0I0B
K MOJEIUPOBaHUIO. MoJen HWB OCHOBE OINHMCAHMS
¢usnueckux mnporeccoB. CTaTUCTUUYECKUE MOJEIIH.
DBpUCTHYECKHE MOJIeNId. MOAEeI Ha OCHOBE JaHHBIX.
['uOpuanbie Monenu YpPOBHU JIOBEpUS IPOTHO3a.
[Iponienypa mnpornozupoBanusi. Craguu: TpeaBapu-
TeJIbHAsI MOJTOTOBKA, MPOTHO3HPOBAHUE OTKA30B IO
Pa3BUBAIOILIMMCS] HEUCIIPABHOCTSIM, TPOTHO3UPOBAHNUE
3apOXKJICHUS] HEUCIPABHOCTEN W OymylIMX OTKAa30B,
MPOTHO3UPOBAHUE TMOCIEACTBUNA MPUHATBHIX Mep. OT-
4éT O MPOrHO3MPOBAHUM. BiusiHME uYenoBeKa Ha
HaJE&KHOCTh M 0€30MacHOCTh TEXHUUECKOU CHCTEMBI.
Buapl ommbok denoBeka. OmmOKU NMPOEKTUPOBAHUS,
M3TOTOBJICHUSI, TEXHUUECKOTO OOCITy>KUBaHUs, Ornepa-
TOpa, KOHTPOJIs, YIIPaBJIEHUS KOJUICKTUBOM H T. 1.

MeTtoabl MPOrHO3UpPO-
BaHUA. IHTyUTHBHBIE
METO/IbI

Knaccuduxanuys meTonoB nporao3upoBanus. HTyu-
TUBHBIE METO/bI, POPMATIM30BAHHBIC METOJIbI MPOTHO-
3UPOBAHMS, CHCTEMHO-CTPYKTYPHBIE METObI, METOIbI
orepekaromneld nHpopMau, MaTeMaTHISCKUE METO-
Ibl. TexHuKa SKCIEePTHOIrO JOrMYeCcKoro ananusa. Jlo-
CTOMHCTBAa MeToja. PekoMeHaanuu Mo mnpoBEICHUIO
skcnepTru3bl. Metop crieHapueB. KoiekTHBHBIE Me-
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TOABI: SKCIICPTHBIX OICHOK, MO3TOBOI'0O ITypMa

MeToabl SKCTpanois-
[IUU U PETPECCUOHHBIN
aHaIn3

Metonpl skcTpanosanuu. OyHKIMs perpeccun u e
cBoMCTBA. [IpUKIIafHON pErpeCcCUOHHBIA aHAIu3. JIu-
HEWHbICE MOJENH. JIMHEWHass MOJENIb C OJHUM Iepe-
MEHHBIM (perpeccopoM). MHOXKECTBEHHAs Perpeccusi.
Pacnpenenenne BbiOOpouHBIX PyHKIMM. Koaddurim-
€HT JIeTEPMUHAIMU. TE€XHUKA PErPECCUOHHOTO aHAIM-
3a. [lonmHOMMHANBHAS perpeccust.

CTpyKTypHBIE MOAENH
BPEMEHHBIX PSAIOB

OcHoBHbIe 0003HaueHus U noHsATHs. [Ipumepsl. 3ana-
yu  ucciegoBanusd. OmnpenesneHue CTalMOHaApPHOTO
nporecca. benpil myM. JleTepMUHHUpPOBAaHHBIE Bpe-
MeHHbIE pPsAabl. CTOXaCTUYECKUE BPEMEHHBIE PSIIbI.
IIpoueccel aBTOperpeccun. MapKOBCKHN MPOLECC,
nporiecc FOma. Ilporemypsl 00pabOTKM BpPEMEHHBIX
psanoB. Moaens bokca-/[>keHKHHCA.

5.2. Pa3ne.m>1 AUCHUIITIMHBI 1 MCKINCHUIVIMHAPHBIC CBA3H C o0ecneuuBa-

€¢MBbIMH (HOCJIeIlyIOHII/IMI/I) ANCHOUIIJIMHAMMH.

Ne Ne pa3aesioB JaHHOM QM CIH-
IUTHHbI, HEOOXOAMMBIX JIJISI U3Y-

Ne HaumenoBanue o0ecneunBae-
YyeHHUs odecriedynBaeMbIX (MmocJjie-
n/n MBIX(IIOCJIEAYHIINX) TUCHUUILINH
AYOIIMX) AUCHMIIJIUH
1 2 3 4 5
| b1.B.16 «32kcnepTHas OlleHKA U TEXHU- v v v v v
yecKas TMarHoCTUKa MaIlINH
) b3.5.01 «3ammra BBIITY CKHOH KBaJIU(U- v v v v v
KAIlMOHHOM pabOThD)
5.3. Pa3zgeJibl AMCUMILIMHBI M BUABI 3AHATHH (B 4yacax).

Ne HauMeHoBaHue J | I3 | CPC | Ox3amen | Beero
n/n pa3aena IUCIHUILINHbI 4acoB
I | OCHOBBI TEXHUUYECKOTO MPOTHO3UPO- | & 4 15 8 20

BaHUS
2 | MeTonoorust MporHo3UpPOBaHUs TE€X- | 8 10 15 8 26
HHUYECKOTO COCTOSIHUS MAIIMHBI
3 Meronsl nporao3uposanus. Mutyn- 6 4 15 8 18




THUBHBIC MCTObI

Metobl 3KCTpanoisiuu U perpeccu- | 6 8 16
OHHBIM aHAIN3

8 22

CTpyKTypHBIE MOJIETN BPEMEHHBIX 6 8 15
psA0B

4 22

Hroro 34 | 34 76

36 180

6. Jleknum, npakTU4ecKue 3aHATHS, JJA00OpaTOpPHbIE PA00ThI, CEMHUHAPDI.

6.1. Jlexkuumu.

Ne pa3znena
JAUCIUNITIHMHBI

TemaTuka Jexkuui

TpynoemkocTb
(uac.)

2

3

4

1

BBenenue B IUCHUIUIMHY. DTaIbl KOHTPOJIS
COCTOSIHHS MaIUHEL. TpeboBaHuUs CTaHAAPTOB.
TepMUHBI U ONIPEAEIICHHUS: IPOTHO3, IPOTHO-
3UPOBAHUE, METOJI U MOJIENIb IIPOTHO3UPOBA-
HUSl, JOBEPUTEIIbHBIN YPOBEHD U T.J1.

2

AHanu3 BUJIOB U TOCIEACTBUN OTKA30B MalllVH
(FMEA). OcHOBHBIEC HEUCITPABHOCTH MAIIIHH.

Anammm3  kputuuHoctd oTkazoB (FMECA).
Knaccudukanus mnpoueccoB mo TSXKECTH TMO-
ciencTBuii  otkazoB. DOpPMHUpPOBAHHUE OITHU-
MaJIbHOM CTpaTerMd MOHHUTOPHHIA TEXHHUYE-
ckoro coctosiHus (Mmerogq FMSA).

Hcxonnbie nanHbie Iyl IPOTrHO3UPOBAHMS.
Kontposb cocrossaus mammnsl. Lenu, 3amaun,
METOJbl TCXHUYECKOW JTMarHOCTUKH.

[—y

[

3

OcHoBuble noHsTHs. O6MIas mpoieaypa mpo-
THO3a U €€ CBSA3b C JAUArHOCTUKOW. DaKTOpBHI,
BIIUAIONIME HAa CKOPOCTh Pa3BUTHSI HEUCIIPAB-
HOCTEW. YPOBHU YBEIOMIICHUSA, MpEayIpe-
XKICHUS, 0OCTaHOBA. MHOTO(aKTOPHBIN aHATHU3.
Kpurepun nactynnenus orkaszos. [Ipornos 3a-
POXKJICHUSI HEUCTIPABHOCTH.

Mopenu pa3BUTHS HEUCIIPABHOCTEN. THUIIBI
mogenen. Llenn mogenupoBanus. MeToasl Mo-
neaupoBaHus oTkasza. [Tk 001IKX OAX00B
K MOJIEIMPOBAaHNI0. Moen B OCHOBE ONU-
canus pusnveckux mporeccon. CtaTuctude-
CKHE MOJICNIH. DBpUCTHUYECKUE Moaenu. Mone-
JIM Ha OCHOBE JaHHBIX. [ HOpuaHBIE MOIEIH

VYpoBHu nosepusi mporHosa. Ilpouenypa npo-
rHozupoBanus. Craguu: TpeaBapuTeIbHAs
MOATOTOBKAa, MPOTHO3MPOBAHHME OTKA30B IO
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Pa3BUBAIOIIMMCS HEUCIIPABHOCTSIM, MPOTHO3U-
pOBaHME 3apOXKJICHUS HEUCIPABHOCTEH U Oy-
AYIUX OTKAa30B, IMPOTHO3UPOBAHUE TOCIEI-
CTBUM TpUHATHIX Mep. OTYET O MPOTHO3HUPO-
BaHUHU.

Biusguue yesoBeka Ha HaIEKHOCTE U 0€3-
OIIAaCHOCTH TEXHUYECKOU CHUCTEMEI. BUIbI
oIKO0K YesioBeka. OMnOKHU MPOEKTUPOBAHUS,
U3TOTOBJICHUSI, TEXHUUECKOTO 00CITYKUBaHU,
ornepaTopa, KOHTPOJIS U T. [T

Krnaccudukanus MeToq0B MPOTHO3UPOBAHUSI.
NHTyuTHBHBIE METOABI, (POpPMaNN30BAHHBIC
METO/IbI IIPOTHO3UPOBAHUS, CUCTEMHO-
CTPYKTYpPHBIE METO/BI, METO/IBI ONIEPEKAIOIIECH
uHpOpMaIIMU, MATEMAaTUYECKUE METOBI.

10

TexHuka 9KCIICPTHOI'O JIOTHYCCKOI'O aHaJIn3a.
I[OCTOI/IHCTBa MCTOJA. PGKOMCH,Z[aHI/II/I I10 IIpO-
BCIACHHNIO SKCIICPTHUILI. MGTOII CIICHAPHCB.

11

KosnekTuBHbIE METOJIBI: SKCIEPTHBIX OLICHOK,
MO3TOBOI0 MITypMa

12

MeToapl 3KCTPANoOJISIUU: IKCHOHEHIIMATBHOE
criaxuBanue, metog MHK.

13

OyHkuus perpeccun U €€ coucrBa. llpu-
KJIAJIHOM PETPECCUOHHBIA aHanu3. JIMHenHbIe
Mojenu. JInHenHas Moaenbp ¢ OJHHUM Iiepe-
MEHHBIM (PErpeccopom).

[

3

14

MHuosecTBeHHass perpeccusi. Pacnpenenenue
BbIOOpOuUHbIX (yHKIM. TexHuka perpeccu-
OHHOro aHaimu3a. llonMHOMUHaNBHAs perpec-
cusi. HenuneitHble npuOIMKeHuUsI.

15

Bpemennnie psigpl. OCHOBHBIE 0003HAYEHUS U
NoHATUS. 3ajauu uccienoBanus. Onpenene-
HUE CTAllMOHAPHOIO Ipouecca. besbli mym.

16

Croxactuueckue BpeMeHHbIe psaabl. [Iporeccs
aBToperpeccur. MapkoBckui mporecc. [Ipo-
necc IOma.

17

[Iponenypsl 0OpabOTKHM BPEMEHHBIX PSIJIOB.
Mopens bokca-/[xenkunca. HelipocereBbie
MOJICIIU

Hroro

34

6.2. IlpakTyeckue 3aHATHSA.

z

| Ne paznena |

TemMaTHKa NPAKTHYECKUX 3AHATHHI

Tpynoem-
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n/n | AMCHUIIINHBI KOCTb (4ac.)
1 2 3 4
1 1 AHaIu3 BUIOB U IIOCJIEACTBUI OTKA30B MAaIlIUH 2
2 1 Ananu3 kputnaaocty oTkazoB (FMECA). 2
3 ) Onpenenenue nokasarenen HaI€KHOCTHU dJie- 7

MEHTOB I10 OIBITHBIM JIAHHBIM
4 ) JIoruko-BEpOSTHOCTHBIE METO/IBI pacyera 7
HAJACKHOCTH CJIOKHBIX CUCTEM.
AHanu3 HaAEKHOCTH, paCYET PUCKA TEXHUYE-

5 2 CKHX CUCTEM METOJIOM «JepeBa HEUCIIPABHO- 2
CTEI», «IE€pEBa PUCKOBY

6 ) I/ICCJIGI[OBaHI/IeuHaI[éX(HOCTI/I Y PUCKa TEXHHUYE- 7
cKoi cuctemsbl. YacTs 1.

7 2 I/ICCJIGILOBaHI/ICUHa,ZIé}KHOCTI/I Y PUCKa TEXHHUYE- 7
CKOM cucTemsbl. HacTp 2.

3 3 NHTYUTHBHBIE METO/IbI TPOTHO3UPOBAHUS. 2

Yacrs 1.
9 3 NHTYUTHBHBIE METO/IbI TPOTHO3UPOBAHUS. 2
Yacts 2.
10 4 MeTobl SKCTPANOALMU: SKCIIOHECHIIUAIIBHOE 2
CIJIaKHMBaHUE.
11 4 MeTo HaMMEHBIIIMX KBAJIPATOB 2
12 4 Perpeccuonnslii ananus. [lapHas perpeccus u P
KOPPEJISLIHSL.

13 4 MHOX€ECTBEHHAs] PErPECCUs U KOPPEIISAIIHS 2

14 S Ilenu Mapxkosa. YacTs 1. 2

15 5 [lenn MapkoBa. Yactp 2. 2

16 5 ABTOperpeccusi BTOpOro nopsjika 2

17 5 HelipoceTeBbie Mosien 2

HTroro 34

6.3. JlabopaTopHblie padoTHI.
JlabopaTopHbie pabOThl y4eOHBIM TUIAHOM HE TIPETYCMOTPEHBI.

6.4. CemuHapsbl.

CeMuHapbl y4eOHBIM IJIAHOM HE MPEYyCMOTPEHBI.

6.5. O0pa3oBareibHbIE TEXHOJIOTUM.

Jlexknnn

Jlexnus-n3iIoKeHne, JeKIusI-00bICHEHHE,
poOJIeMHas JICKITHSI, JICKIIUS-YCTaHOBKA.

[IpakTHueckue 3aHATUS

KommnbroTepHbie TEXHOIOTHH, UCCIIEIOBaHKE, 00-
CYyXJICHUE CIIEHAPUEB PEIICHUS 3a]ad,
po0JIEMHBIE BOMPOCHI, TPYNIOBBIE JUCKYCCHUU

CamocTrositensHast paboTa cTyeH-

KommbsroTepHbie TexHOIOTHH, Pab0Ta M0 aHAIOTHH,

TOB UCCIIEIOBAHUE
WunuBuayansHble, TPYIIIOBBIE, paboTa B rpynmnax
Koncynbranuun A Ay > IPY P Py ’
KOMIIBIOTEPHBIE TEXHOJIOTUU.
Texkyuuii KOHTPOJIb, 3aYET Juckyccus.
7. CamocrosiTesibHasi pad0Ta CTYJI€HTOB.
Ne HaunmenoBanue pa3gena Bua camocrosiTeibHOM padoThI
n/n AMCHUILIMHBI
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1 OCHOBBI TEXHUYECKOT'O TPOTHO3UPOBAHUS IToaroroBka K 3aHATHAM
CaMonoaroToBKa

2 Metononorust mporHo3upoBanus Texuudye- | [loaroroBka k 3aHATHAM
CKOI'o COCTOSAHHS MAIlIMHBI CaMoITI0Ar0OTOBKA

3 Metoasl mporao3upoBanusd. MHTynTuBHbIE IloaroroBska K 3aHATHAM
METOIbI CaMomoaroToBka

4 MeTo1bl SKCTpanoJISIMUKA U pErPeCCHOHHBIN | [IoArOTOBKA K 3aHATHIM
aHalin3 CamonoaroToBka

5 CTpyKTypHBIE MOJIETTH BPEMEHHBIX PSJIOB IToaroroBka K 3aHATHSIM
CamomoaroToBka

8. VYueOHO-MeToaMUecKOe U MH(POPMAINIMOHHOE OOecriedeHne JUCIUILIUHBI:

8.1. Ilepeuensv yueono-memoouuecko2o obecneyenusn 0 camoCcmoamebHou
pabomul 00yuarowuxca no OuUCUuUnIuUHe:

8.2. Ilepeuenv 0CHOBHOIL U OONOJTHUMETbHOU YUEOHOU Tumepantypol, Heoo-
X00UMOIL O/l 0CBOCHUA OUCUUNTIUHDL:

@) OCHOBHAs TUMepamypa.

1. CyxapeB M.I". MeTo b1 porHo3upoBanus: YueOHoe nocooue — M.: PI'Y
HedTH 1 raza, 2009. - 208 c¢. Pexxum ngocryma:
.http://window.edu.ru/resource/940/67940

2. Yynkos, H.A. HanéxHOCTh TEXHUYECKUX CUCTEM U TEXHOTCHHBIN PUCK: y4eO.
nocobue / H.A. Uynkos, A. H. Jlepenok; ToMckuil MOJIUTEXHUYECKUI YHUBEPCUTET.
— Tomck: M3a-Bo ToMckoro noaurexHuueckoro yuupepeutera, 2012.- 150 c. Pexum
noctymna: http://otipb.at.ua/ 1d/30/3059 IFVT_Chylkov_na.pdf

0) OonoHumenvHaAs Iumepamypa.:

3. DIEKTPOHHBIN YYEOHUK IO CTATUCTUKE. [ DIEKTPOHHBIN pecypc] Mocksa,
StatSoft., 2012. Pexxum nocryna: http://www.statsoft.ru/home/textbook/default.htm.

4. Munbko, 2.B. MeTonbl mporHo3upoBaHus U UCCIEIOBAHUS ONepalyii : yueo.
nocobue st By30B / oA ped. A. C. bynarosa. - M. : ®uHaHchl U ctatucTuka : MH-
®OPA-M, 2012. - 477 c. [4 3k3.]

5. Amutpenko, A.I'. Texuuueckast auarHoctuka. O1eHKa TeXHUYECKOT0 COCTO-
SIHUSI ¥ IPOTHO3UPOBAHUE OCTATOYHOTO pecypca TEXHUYECKU CIOKHBIX 0ObEKTOB:
yue0. mocodue / A.I'. JImutpenko, A.B. baunos, JI.B. Bonkos, B.C. Bonkos/ ITox
pen. JI.U. Hedbenvera, b.B. Ipimuna. — [len3a: U3a.-so Ilens. roc. yu-ta, 2013. — 62 c.
Pexum nocryna:

http://dep_pribor.pnzgu.ru/files/dep pribor.pnzgu.ru/uchebnoe posobie_iyul 2013.p
df

6. MaxyToB, H.A. Texuudeckasi TuarHocTUKa OCTaTOYHOTO pecypca u Oe3omnac-
HOCTH : y4e0. mocobue maist By30B / moa oomr. pen. B. B. Kmroesa. - [2-e u3a.]. - M. :
Crnextp, 2014. - 185 c. : un. - (luarnoctuka 6€30macHOCTH). [3 9K3.]

7. Jlykunckuii, B.C. IlpornozupoBanue HajexxHoctu aBromoomneit. - JI. : Ilo-
nutexHuka, 1991. - 224c. [3 7K3.]

8. Tuxomupos, B.II. IIporno3upoBanue pecypca 3yOuaThiX nepeaad : [MOHO-
rpadus]. - M.: Mammuoctpoenue-1, 2007. - 148 ¢. [19 9k3.]

8) cnpagounas aumepamypa

9. Kob6ozeB E.B. DkcneptHasi cucteMa NpOrHO3UPOBAHUSI COCTOSIHUS AJIEKTPH-
YECKUX JIBUraTejeil Ha OCHOBE HCIOJIb30BAaHUS PE3YyJbTaTOB MX JAMArHOCTUKUA B



http://window.edu.ru/resource/940/67940
http://otipb.at.ua/_ld/30/3059_IFVT_Chylkov_na.pdf
http://www.statsoft.ru/home/textbook/default.htm
http://dep_pribor.pnzgu.ru/files/dep_pribor.pnzgu.ru/uchebnoe_posobie_iyul_2013.pdf
http://dep_pribor.pnzgu.ru/files/dep_pribor.pnzgu.ru/uchebnoe_posobie_iyul_2013.pdf
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YCJIOBHUSX CEJILCKOTO X0351iCTBA. ABTOpedepaT IUCC. Ha COMCKAaHUE YUEHOU CTeNeHU
K.T.H. — 20 ¢. Pexxum nocrtymna: http://elib.altstu.ru/elib/disser/2009/kobozev.pdf

10. Mammnaoctpoenue: sunukoneaus : B 40 . T. 4-3. Hanexxnocts MamuH /
pen.-coct. B. B. Kitoes, A. I1. I'ycenkoB; oTB. pen. K. C. Konecuukos. - M.: Mamu-
HocTpoeHue, 1998. - 592 c. [1 3k3.]

11. TOCT P MCO 13381-1— 2016. KoHTpoJsib COCTOSIHUS U JUArHOCTHKA Ma-
mH. [IporHo3upoBanne TeXxHU4IecKoro coctosiHus. Yacte 1. Ob1ee pykoBOICTBO.

12. TOCT P UCO 13372 — 2013. KOHTpOJb COCTOSIHHS 1 TUArHOCTHKA MAIIHH.
TepMUHBI U OTIPEICIICHUS.

13. TOCT P UCO 17359—2015. KOoHTpOJb COCTOSIHUSI M TMAarHOCTHKA MAIlIWH.
Oo01Iee pyKOBOJICTBO.

14. TOCT P UCO 2041-2012. BuOpanus, yaap ¥ KOHTPOIb TEXHUYECKOTO CO-
cTosiHUA. TepMUHBI U ONIPEACIICHUS.

15.TOCT P 51901—2002 YnpaBneHue HaI€KHOCTbIO. AHAIIN3 PUCKA TEXHOJIO-
THYECKUX CUCTEM

16. I'OCT 27.002-89. HanéxxHoCTh B TeXHUKE. OCHOBHBIE TOHATHUS. T €pMUHBI U
OTpEeICTICHHUS.

17. TOCT P 51901.12-2007(M 2K60812:2006) MenemxkmeHT pucka. Meroa
aHaJau3a BUJOB U MOCJIEICTBUNA OTKA30B.

8.3. Ilepeuenv pecypcosé un@opmayuoHHO-meNeKOMMYHUKAUUOHHOU cemu
«HUnmepnem», Heo0x00uUMbIX 011 0C60CHUA OUCUUNIUHDL:
1. DnexTpoHHO- OubIMoTeuHbie cucteMbl: (DBC) uznarenscrBa Jlanb. PexuMm nocty-
na: e.lanbook.com, biblio-onlain.ru. Pexxum nocrymna: www.biblio-online.ru,
OBC IPRbooks. Pexum moctyna: http:// www.iprbookshop.ru/.
2. Enunas 6a3za 'OCT P®. Pexxum nocrtyna: http://gostexpert.ru/
3. ba3za HopMaTUBHOW JOKyMeHTanuu: www.complexdoc.ru
4. ITopran komnanuu StatSoft. Pexxum nocryna: http://statsoft.ru/
5. Nurennexryanbubiit [lopran 3nanuii statistica.ru. Pexxum nocrtymna:
http://statistica.ru/



http://elib.altstu.ru/elib/disser/2009/kobozev.pdf
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1556.WifN4EdFInC8JiGe4v5b0BDzx7_GYff49z_Tw2FUAJjmZqTyTgJEX7rImmofYFY84A_z3AjJDiOjUoqUZmoHXneUIJK6nEAZlm6vyFDF6b-YAlrgjJguK-JimH6ZYvAqUtyywMgnswCDgRH0A01lSgkn0ajzjEM8KYRcioO6-Ak.39fa1b68dee011bca1c47c89b2016a477de22a6e&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdKJBUN48dhRY-aIR7HSWXTkR2w7joqWzfoAGTdOCEXKYJy3CqKQd1nOze3Iv5ceFP&&cst=AiuY0DBWFJ5Hyx_fyvalFH7PIzvcTEVndN0-fWK28b8oXoDvgvoF7gxHWkyTVrW_PxInhLWaVBG5HXKDdVM7fRyq5jjZokAEiczetnQD3WXxslN-wI5pybO9ZIsCIn3V7fHERLgbeaRO8zddzwHcSqWkNsSsAo0N86CTFAAXqYCwHNxDsFHADThkfaZ0thQpxKn4fiXeZ8lK9rdSiguPAMM0CWXBdhwhO214ulacoMmhepeo5kMPfjGoKBbkBV34HDCtLjbWiUEbwZVU3KnpUyvIFP1OMQ9mtDHJ7XU3pB0ESnPgu_B-Mz5c7cKO0WVgtDcoUUfG1YMImVASvfO6JRjnvflKHMyXZeJmXMfhTb9LL4XzgPqbK2JvA7lc4FsoZNPpWwhZmQpH6UsihYLG0Wqyetnb7aojqrFPJVWKLyqXWmk5wrEK0CYv8WO4doU7rUCwV45PSDITCjcY0Mz-4MDMtJoXLmoJyokEglj1ygSOyfZyO-XtwTK2G0Shlc_8MOR5IUCQVytEhmLmerzPiJmwgSvJXrMojcfaFUWPhR8cebXcsBID_XSehyi0Kuj-khsTtNiQ9SPVomkiDBQ8Nw,,&data=UlNrNmk5WktYejY4cHFySjRXSWhXSk9lUlMybUdMdXNqbjNUaVY1V05BZThmZjdwTDVsRmV4VWVCMERBdUkwaXZfZ0lWc3pTRUY4QzZlV2ZJbkI2U1RiRC1BeFVUcXRK&sign=5c34b1ebf87ffbfefbd6b33f8b90c9da&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpW8haIhUsxEEyGiQXbJoJGTpx730v33kvipUkgG2NzqdX4Se1p0efdb64qdSaCqFVSvHMh2_Iktet-w90YqCdrWeydvJioqWZpaJxBwdMWF1Wa30FZBcvx27t5gLSEKPJGcrhpBGr5Me1kxP8ibEY2pLIlDFW7_B6OYiqNDLjnz9VgtUN50YircnswbSTzWmK8x302lQUXd4YMnJXwBuLYJAFo0Leo8dywuHICL6izxR8f1Eci5-Be_dQL4ywzzb7nqhOK3HDXrZeKP0IEjpRk6GroW3nZxxkgjOX_AJuJajUI-V7epMVS4PERW2mgG6Pt4nOhtmoJdxzXnfZG8uvSrLtZWmzqdxnkHdRel1zAGVahRKXHcgm8qoufca7-__0ETlyQsJl-RR_fsSZ5HTIjGkxUiyYk_RlOCsTM47iJgvYsAuGCRJaEQ,,&l10n=ru&cts=1506450898102&mc=4.186704345910027&bu=uniq1506443304734325624
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
http://gostexpert.ru/
http://www.complexdoc.ru/
http://statsoft.ru/
http://statistica.ru/
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8.4. Ilepeuenv uHGOPpMAUUOHHBIX MEXHOIO2UN, UCHOIB3YEMBIX HPU OCY-
uecmeneHuu 00pa3zoeamenbHo20 nNPouecca no OUCHUNIUHE, 6KII0UAA NePeyeHb
NPOPAMMHO20 0OecneyeHus:

1. Oneparmonnas cuctema MS Windows, MS Olffice Professional (> 2010).

2. Marematuueckuit mporieccop Mathcad.

9. MaTepl/IaﬂbHO-TeXHl/I‘leCKOC o0ecmeueHue ANCIHUIIJINHBI.

Cnenuanu3upoBaHHasi ayJuTOpUs JJisl IPOBEACHUS JEKIIMOHHBIX U MpaKTU4e-
CKHMX 3aHSTUH, KOHCYJIbTAIlUW, TPOMEXKYTOYHOUN aTTecTalluu. AyIUTOPUST Y KOMILICK-
TOBaHa CICIHAIM3UPOBAHHON MeOeIbI0 (CTOJIBI, CTYJbs, YUCHUYECKas JI0CKa), 000-
pyAoBaHa HOYTOyKamMu (KOMITBIOTEPHBIN KJ1acc), MyJIbTUMEINA MPOEKTOPOM C HOYT-
OYKOM U MHTEPAKTHUBHOM JOCKOM.

10. Merommyeckue peKOMEeHIALMH 110 OPraHM3ALMI U3YYeHHs] TMCIMILINHbL.

10.1. MeToauvecKkue peKOMeHIAlMHU JIsl IpenoaaBaTeJiei.

Jucyunnuna 6 yenom. Tembl JEKIUN U TPAKTUUECKUX 3aHATUH HEOOXOIUMO CO-
IJ1aCOBBIBATH JIPYT C APYTOM U C PaCIUCaHUEM ayJUTOPHBIX 3aHsATUM. CTyJeHTaM 3a-
paHee COOONIAI0TCSI TEMbI MPAKTUYECKUX 3aHATHI, CUCTeMa OIEHKH ydueOHOU pado-
Thl. [Ipy u3ydeHnn yueOHOTO MaTepuaia HeoOX0IMMO MOCTOSIHHO TTOKa3bIBaTh CBS3U
JUCIUTIIMHBI CO CMEXHBIMHM JUCHUILIMHAMM.

Jlexyuu. BOnbIIyIO 4aCTh JIGKIIMOHHOTO MaTepUalia, YYUThIBas OrPaHUYEHHOCTh
BO BPEMEHH, I€JIeCO00pa3HO U3JIaraTth, MCIOJb3YysS TEXHOJIOTHI0 OOBSICHUTEIHLHO-
WJUTIOCTPAIIMOHHOM (TPaJUIIMOHHON) MOJIe]TH 00yUeHHUs: OT 3HaHUM K npoodseme. Bu-
Tl JICKLIMM: JICKIUSA-U3JIOKEHNEe, JIeKIUA-00bsICHCHHE, JICKIUI-yYCTaHOBKa. YacThb
y4eOHOro MaTepuana ciaeayeT u3jararh, UCIOJb3ysl TEXHOJIOTHIO MPOOJIEMHOTO 00Y-
yeHust (0T NpoOIeMbl K 3HAHUSIM): MMOCTAHOBKA 33/1aud TEXHUYECKOTO MPOTHO3a, UH-
TYUTHUBHBIE METOJIbI MPOTHO3UPOBAHUS, SKCTPAMOJIAIMS, C UCIOJb30BAHUEM HUHTEP-
AKTUBHBIX METOJOB: «IPYNIIOBBIC TUCKYCCUI.

Ilpakmuueckue 3anamus. 3aHATUS TTPOBOISATCS C MCIOJIb30BAaHUEM KOMITbIOTEP-
HBIX TEXHOJIOTHH, COAEPKAT AJIEMEHTHI MPOOJIEMHOTO O0YUEHHUS: «IPOOJIEMHBIE BO-
npockl». YacTh BpeMEHHM MPAKTHUUYECKOIO 3aHSATHS MPOBOJIUTCS C HCIOJIH30BAHUEM
WHTEPAKTUBHBIX METOJIOB: «00CYKIEHHUE CIIEHAPHEB PEIICHUS 3a/1au» U «TPYIIOBHIC
JIUCKYCCHUI.

10.2. MeTtoau4eckne peKOMEHIANMH I 00y4AIOIUXCS.

Pexomenoayuu no nnanupoeanuro u opeanuzayuu épemenu, HeobXo0UM0o20 Ha
usyuenue oucyuniunvl. YdeOHass paboTa, Kak M Jito0ast Apyras, BKIIOYAET B ceOs
MOJATOTOBUTENIbHBIE, OCHOBHBIE M MPOBEPOUHbIEC AeicTBUs. [IpoBepouHble NeiCTBUA
CTYJEHT OCYLIECTBIISIET B BUJI€ CAMOKOHTPOJIS 110 KaXI0My BULy Y4€OHOU pabOThl.

[ToaroToBKa K JICKIIMU: TMOBTOPUTH MPEIbIAYIINN YUEOHBIH MaTepHal MO KOH-
CHEKTY JIEKIIMI U y4yeOHOU JTUTepaType HaKaHyHEe TeKylleu Jekuuu. B ciydae Heno-
HUMaHUs MaTepuana — chopMyJIupoBaTh BOIPOCHI U 0OPATUTHCA K MPENoIaBaTeIto
WIN KOJUIEraM 3a pazbsicHeHueM. [lonumaHuio mpoo6ieMbl ClIOCOOCTBYIOT:

e  yMEHHE 3aJlaBaTh ceOe BOIPOCHI;

®  aHaJOIWus;

®  pas3HbIC S3bIKU OMHCAHUA MPOOJIEMBbI (CIOBECHBIN, IrpaduyecKkuii, MaTemMa-

THYECKUIN, CHMBOJIBHBINA, TAOTUIHBIH ).

KoHcneKT ekl numercs: KpaTko, CXeMaTU4HO, ¢ (PUKCALMEe OCHOBHBIX IO-
JI0’)KEHUH, BBIBOAOB, (PopMyIupoBoK, 00001eHu. CieayeT moMeuarh BaKHbIE MbIC-
JIM, BBIJENSTH KJIIOUEBbIE CI0BA, TEPMHUHBI IBETHBIM (piioMacTepoM. BBIMOIHATH npo-
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BEPKY TEPMHHOB, MOHSATUN C MOMOIIbIO YYEOHUKOB M CIPABOYHUKOB. OOO3HAUYUTH
BOIIPOCHI, TEPMUHBI, MaT€prall, KOTOPbII BbI3BIBAET TPYAHOCTH, IOMETUTH U MOIIbI-
TaThCsl HAUTU OTBET B PEKOMEHTyEMOU JTUTEpaType.

[ToaroroBka K MpakTAUYECKOMY 3aHSITHIO: U3yYEHUE TEOPETUUECKOTO MaTepuaia
MO0 KOHCIIEKTaM JICKIMH U Y4eOHOW JMTepaType ¢ 00s3aTelIbHbIM PacCMOTPEHUEM
IIPUMEPOB HAKAHYHE 3aHATHUS.

Pexomenoayuu no usyuenuro omoenvuvix mem kypca. llpu u3ydeHun AUCLU-
TUTMHBI IOTIOJIHUTEIFHO K YU4eOHOM TuTepaType HE0OX0AMMO BOCTIONB30BaThCS CITpa-
BOYHOM JINTEPATYpOU M CTAHJIApTaMU U B NIEpBYIO odepeasn [13].

Pexomenoayuu no ucnonvzosanuro mamepuanog yueOHO-Memoouieckoeo Kom-
niaekca. JIJis 5)KOHOMHHY BPEMEHHU U MOBBIIICHUSI Ka4eCcTBa 00YUYEHUS] PEKOMEHYETCs
M3YUYUTh pabOvyI0 IPOrpaMMy JUCHHUILIAHBI U Y4€OHO-METOIMUECKUN KOMILICKC.

Pexomenoayuu no pabome c rumepamypoti:

1. IIpocmoTpuTe mpeAplayii yueOHbIM MaTeprai Mo KOHCHEKTY JIEKIHM U y4eo-
HUKy. Haiinute cBA3b, M3y4yaeMOn TEMbI C OCTaJIbHBIMU pa3/ieIaMH Kypca.

2. Amnanu3 3arosioBka.llpounTaB 3arojoBok, cieAayeT cupocuth ceds: «O 4ém 31ech
nmoraET peus? Ilouemy 3arosioBok mmeer takoe HazBaHue?». IlombiTaiitech OTBE-
TUTh HA 3TH U AHAJIOTUYHBIE BOIIPOCHL.

3. Ilo xomy yTeHUs! BEAUTE NUATIOT C TEKCTOM. 3ajaBaiiTe cebe BOIPOCHI, HApUMED,
«Otkyna sto cnenyetr? Kak ObITh B 3TOM ciydae?». [1o Xoay uTeHus: ctapaTech
OCO3HATh, YTO BaM HE ITOHATHO. JIeIalTe BBIMHUCKH, COCTABIISIUTE CXEMBI, TaOIH-
1161, TOAUYEPKUBANTE KIIOYEBBIE CIIOBA, BaKHBIE MBICTU. PazOupaiite mpumMepsl.

4. Tlocne mpodTeHUs] TEKCTa MOMBITAUTECh BBIPA3UTh €ro IaBHbIe MbIciu. [Ipen-
CTaBbTE ce0e JIOrMYecKyo cxemy TekcTa. CocTaBbTe IJIaH KOHCIIEKTA.

5. berno mpocMoTpeB y4eOHBINM MaTepuan U MOBTOPSISl CIOXKHBIE MECTa, COCTaBbTE
KOHCIIEKT TEKCTa, KOTOPBIN Oy/IeT UCIOJIb30BAH B JAJIbHEHUIIIEM.

Pexomenoayuu no noocomosxe x 3auémy. Heobxomumo mnpopaboTaTh KOH-
CIIEKT JIEKIIUN U y4eOHYI0 JIMTEpaTypy B paMKax c(hopMyIupoOBaHHBIX MperojaBarTe-
JeM BonpocoB. Bo3Hukaromye BOpochl 3a1aTh NPErnoAaBaTeI0 Ha KOHCYIbTal[UsAX.
[IpopaboTath pelieHust IPaKTUUECKUX 3aj1ay.

11. ®OH OHEHOYHBLIX CPEACTB

11.1. OTansl dopMupoBaHMsI KOMIIETEHIIU

Kox moka3arensa ocBoeHus

Orarnbl GOpMHUPOBAHUS KOMITETCHIIHMA e T IR | Ik T Ok | ke T T

(paszienbl AMCIATITHHDI) 10.P1 | 10.P2 | 10.P3 | 25.P1 | 25.P2 | 25.P3
Pa3gen 1. OCHOBBI TEXHHYECKOTO 4 4 n n n n
IIPOTHO3UPOBAHUS
Paznen 2. MeTo10710THsI POTHO3U-
POBaHUS TEXHUYECKOT'O COCTOSTHHS + + + + + +
MAaIllUHbI

Paznen 3. Metoibl IpOrHO3UPOBa-

+ + + + + +
HUsl. IHTYUTHUBHBIE METOBI
Pa3nen 4. Metonsbl BI(STpaHOJ'IHLII/II/I u n N n 4 n N
pEeTrpEeCCUOHHBIN aHAIN3
Pasznen 5. CtpykrypHbIE MOAEIN n n N N N N

BPEMEHHBIX PSJIOB
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11.2. UaaekcupoBaHHbIE OKA3ATEIM U KPUTEPUH

OIICHUBAHUSA PE3YJIbTATOB

Kozpr OueHoYHbBIE CPeICTBA
KOM-
mne- H IToka3arenn 0
TeH- AUMCHOBAHHC 0CBOCHHS OueHoYHbIe HEHOTHBIC
i 110 KOMIIeTEHIIUH cpencTBa Te- cpeacTea
dIrocC KylIero KoH- HTpoOql\:l(:)Hr(())’
BO TPOJIst
KOHTPOJIsI
1 2 3 4 5
P1 - 3nHaert: cnocoOwl cocTaB-
CriocoBHOCTB co- | JICHHA OTICTOB M PE3CHTALNA,
CTABJIATH Omucanus | HATMCAHWS JI0KIaJI0B, CTATeH 1
BEIIOIHEHHEIX JIpyroil Hay4HO-TEXHUYECKOU
HAYYHO- JIOKyMEHTaIU!
Cﬁziﬂggggfﬁag;_ P2 - ymeer: cocTaBisTh ONU-
paGatsipaeyprx | CAHHA BBIIOJHEHHbIX HayuHO-
HpoeKTOoB, 06pada- | MCCICAOBATEIbCKIX pador u
TEIBATE 1 AHATISH- pa3pabaThIBAEMBIX IIPOEKTOB, Mpaxtiae- | B
K-5 O —— oOpabarbiBaTh M aHAJIU3UPO- OHp?CBI K
HEIG DE3yIIETATSI, BaTh IIOJyYEHHBIE PE3YJIbTAThI CKHe 3a1a- 3auéTy
TOTOBUTB IAHHBIC | p3 . grageer: CoBpEMEHHBIMU HIA
AL COCTABICHUA | kOoMIIBIOTEPHBIMUA ~ TEXHOJIOTHS-
OTHCTOB M NPE3CH- | vy it 0OpaOOTKU M aHaIM3a
Talln, HATMCAHWS | oy geHHBIX  OKCIIEPUMEHTAIIb-
AOKJIANIOB, CTATCU U | g1 naHHBIX, COCTABIECHUS OT-
APYTOM Hay"HO- | yerop W mpe3eHTALUN, HANU-
TCXHHICCKOU J10- | capps  JOKIANoOB, CTaredl u
KyMCHTAINHN JPYroil  HAyYHO-TEXHHIECKOM
JIOKYMEHTAIUK
5 ITIK-10.P1 - 3naer MeTo-
%?g;;ﬂiog;;ggj K0T o porsosupoarms u | [Ipaktude- | Bompocst &
¥ BhITONHeH- | HOPMATHBHO-TIPABOBYIO 0asy | ckue 3aja- 3auéTy
HbIX pacueTHo- | KOHTPOIS TEXHUYECKOTO CO- HUS
JKCIEpUMEHTAlIb- | CTOAHUA MAITWHBI
HbIX padot u pa3- | IIK-10.P2 — ymeer: cocras-
pabaTbIBaeMbIX JISITh OTIMCAHUS BBIITOJHEH-
MPOCKTOB, 00Pa- | ppix paGoT 10 KOHTPOJIIO CO-
OATBIBATH M aHA- | (1o qmyg MAIINHBI, TOTOBHUTb
K-10 ngggggllseaglg;}ll?]?' MCXOJHBIE JaHHbIE 115 po- | IIpaktude- | Bompocsl K
TAThI, TOTOBHTD THO3MPOBaHMs, 00padaThl- CKHUeE 3a/1a- 3auéTy
JaHHbIe IS co- | BATh M QHATH3UPOBATH MOJTY- HIST
CTaBJICHUY OTUE- YCHHLIC PE3YIbTAThLI, I'OTO-
TOB W TMIPE3€HTA- | BUTbH JAHHBIE [UIS COCTABIIE-
UM, HATMCAHUS HUS OTYETOB;
JOKJIANI0B, CTATCH | TTK-1(0.P3 — Bi1ajeer:
Ii gfg;ggcig%q}lg' HaBBIKAMU COCTABJICHHS OT- [Tpaktnue- | Bompocsr k
. 4€TOB I10 IPOTHO3UPOBAHUIO CKUE€ 3a1a- 3a4€Ty

KyMCHTAllMH

TCXHHYCCKOI'O COCTOSAHMUA.

HUA
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I1K-25

Bnanenue kynb-
Typoi npodec-
CHOHAJIbHOMU
0e30macHOCTH,
yMEHUE UJICH-
TUPUITIPOBATH
OTIACHOCTHU U
OLICHUBATh PUC-
KM B chepe CBO-
eit mpodeccuo-
HaJIBLHOU 1es-
TEIbHOCTH

ITK-25.P1 — 3HaeT: MeTOIU-
K{ aHaJIN3a BUJOB U MOCIIE/-

creuii otka30B (FMEA, [paxTnue-

FMECA), meTon hopmupoBa- | cxpe 3ama- | BOHPOCH K

HUSL ONITUMAJIBHOM CTPaTEerun HHs 3auéTy

MOHHUTOPUHTA TEXHUYECKOTO

coctosiHus (FMSA), metobt

TPOTHO3UPOBAHUS;

IIK-25.P2 — ymeer: upentu- | IlpakTuue-

(upoBaTh ONaCHOCTH U ckue 3a1a- | Bompocsl k

OIICHUBATh PHCKU MPH IKC- HUS 3a4ETy

TUTyaTaluy MalluH;

I1K-25.P3 — Baajeer: Kyinp- [IpakTnye-

(Tiypon npoeccHoHaNbHOIM CKHUE 3aja- Bompock! K

€30I1aCHOCTH, HABBIKAMU HUS -

3auéTy

IPOrHO3MPOBAHUA TCXHUIC-
CKOI'o COCTOSAHHMA MalllnH.
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11.3. OueHo4HbIe CPeACTBA sl TEKYILEr0o KOHTPOJISA YCIIeBAeMOCTH

Tekymmii KOHTPOJIb YCIIEBAEMOCTH BKJIIOUAET MPAKTUUECKUE 3aJaHMUS.

[IIkana u KpUTEpPUHU OIEHUBAHUS YPOBHS OCBOCHUS KOMIIETCHITUM, TpHoOpe-
TA€MBbIX IIPHU BBITIOJHEHUY NMPAKTUYECKUX 3aJaHHI:

— OIICHKA «3a4TE€HO» (MUHUMAJIbHBIA YPOBEHb OCBOCHUSI KOMIIETCHIUI) BbI-
CTaBJIACTCS CTYJCHTY, €CJIM OH B ITOJTHOM O0BEME BBITIOJHIII MMPAKTUYCCKUE 3aJaHUsI
Y TI0Ka3aJjl yJI0BJIETBOPUTEIIbHYIO TTOCEIIAEMOCTh YU€OHBIX 3aHITHH.

— OIICHKA «HE 3a4TEeHO» (MUHHUMAJIbHBIA YPOBEHb OCBOCHHS KOMIICTCHITUN HE
JIOCTUTHYT) BBICTABJISICTCS CTYJICHTY, €CJIM OH HE BBITIOJHIII MPAKTUYECKUE 3a]IaHuUs,
MOKa3aJl HEYAOBJIETBOPUTEIHLHOE BJIaICHUE HABBIKAMU MPUMEHEHHUS MOJYUYECHHBIX
3HaHUU U YMEHUM NMPU pelieHnH MpodecCHOHANBHBIX 3a/1a4 B paMKax YCBOEHHOTO
y4eOHOr0o MaTepuasa, He mocenian OOJIbITMHCTBO ayIUTOPHBIX 3aHATUI

[Ipu nostydeHUH OLEHKU «HE3a4€T» CTYJICHT HE JOMYCKAETCA K MIPOMEKYTOU-
HOM aTTeCTaIluu.

KoHTpo/IbHO-H3MepHuTeIbHbIE MATEPHAJIBI TEKYIIET0 KOHTPOJISI YCIIEBA€MOCTH

Ilpaxkmuueckue 3a0anus.
Ilpakmuueckoe 3a0anue Nel. Oyenka Hadéxcnocmu uzoeauil

OnpenenuTh MOKa3aTelu HaAEKHOCTH dJIeMeHTa 0€3 BOCCTAaHOBIICHHUS U C BOC-
CTaHOBJICHMEM COOTBETCTBEHHO JIJI IBYX BApUAHTOB UCXOJHBIX JTAHHBIX.

[TepBblii HAOOP UCXOHBIX TaHHBIX. Ha ncnbiTanus noctaBieHo N u3aenuit
(311eMeHTOB). MOMEHTHI OTKA30B 3JIEMEHTOB IIPEACTaBICHbI B Ta0. Bee aieMeHThl
paboTaroT /10 CBOETO 0TKAa3a U MOCJIe 0TKa3a He peMOHTUpYIoTCs. Tpebyercs onpee-
JIUTh CTATUCTUYECKUE U TEOPETUUECKUE TTOKA3aTeNN HAAEKHOCTH DIIEMEHTA.

Bropoii Habop ncxonHbIX JaHHBIX. Ha ncneitanusx Haxoastcs N ayeMeHToB. B
TeueHue nepuoga T perucTpupyroTcs MOMEHTHI OTKA30B 3J1IeMeHTOB (Tadi1.). Ilpen-
TMI0JIATAETCS, YTO OTKA3aBIIIHE DJICMEHTHI 3aMEHSIOT UICHTUIHBIMHY 110 HAAEKHOCTH
aneMeHTamMu. Tpedyercs onpenenuTh MoKa3aTelu HaA&KHOCTH AJIeMEeHTa, XapaKTe-
PHU3YIOIIHE BpeMs ero paboThl MKy CoceTHUMHU oTKazaMu. OOpaboTKa CTaTUCTH-
YECKUX JAHHBIX MPETyCMaTPUBACT UX TPYIITUPOBKY B 10 YaCTHYHBIX MHTEpBaJIaX.
Hano: JIBa Habopa gaHHBIX 00 OTKa3ax 3JeMEHTOB; N — YHCJIO 3JIEMEHTOB B KaXKJIOM
Habope; 3aK0H pacIpeiesIeHUs BpeMEHH JI0 0TKa3a B IEPBOM BapHaHTE; 3aKOH pac-
MpeesieHrs BpEMEHU MEKy OTKa3aMu BO BTOPOM BapHaHTE; MOMEHTBI OTKa3a dJie-
MeHTOB. OTnIpeIeNTuTh: MoKa3aTeNIn HaEKHOCTH dJIEMEHTa, pabOTArOIIETO A0 IEPBOTO
oTka3a (MepBbI BapUaHT UCXOHBIX MaHHbIX): T1,P(t), f(t), A(t); mokazaTenu HanEx-
HOCTH 3JIEMEHTA, XapaKTePU3YIOIIHE BpeMsI €r0 pabOThl MEXIYy OTKa3aMH (BTOPOM
Habop gannsix): T,f(t), F(t), A(t). Pemenue nomyuuts B Bue TaOIUI] U TpadKOB.
[Tpu 06paboTke maHHBIX UX cleayeT pa3ouTs Ha 10 rpynm (kaaccos). [Togbop moa-

XOJIAIIETO pachpeneseHrs He0OX0AMMO OCYIIECTBUTH JIJIsl yPOBHS 3HAUMMOCTH, PaB-
Horo 0,05.
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Bapuanmuw 1, 10. IlepBblit HA00P UCXOIHBIX JJAHHBIX (HOPMAIBHOE PACTIPEICIICHUE).

155 | 147 | 126 | 139 | 137 | 132 | 120 | 165 | 163 | 156
142 | 143 | 138 | 144 | 149 | 145 | 157 | 152 | 145 | 140
140 | 145 | 169 | 148 | 121 135 | 152 | 138 | 128 | 161 -
140 | 149 | 149 | 123 | 141 164 | 145 | 131 157 | 123
136 | 146 | 140 | 130 | 147 | 108 | 122 | 133 | 115 | 165
166 | 137 | 147 | 137 | 126 | 143 | 114 | 109 | 147 | 135
147 | 148 | 153 | 146 | 128 | 145 | 135 | 147 | 151 151
119 | 145 | 137 | 149 | 163 | 141 137 | 137 | 146 | 133
128 | 123 | 139 | 134 | 154 | 149 | 144 | 166 | 152 | 159
163 | 112 | 126 | 146 | 147 | 149 | 146 | 127 | 143 | 154

BTopoif Habop UCXOIHBIX JAHHBIX (IKCIIOHCHIIMAIBHOE pacIpe/IeICHHE)

MoMenTs! 0TKa3a Ha nepuoae

Homep anemenra
P Bpemenr 700 wacos

1 37, 90; 279; 355; 360; 420; 466; 488: 627; 671
26; 77; 141, 532; 642; 661

53 59; 164; 183; 316; 568; 607

22; 26: 134; 287; 356, 470; 472; 481

24, 40; 152; 412; 431; 486; 567; 630; 649
193; 216; 474; 488; 538. 616

86; 355;415;451

117; 157; 358; 462; 527. 673

74, 89; 356; 356; 420, 492; 497; 512; 548; 601
10 204; 276: 327, 515; 516; 544

[ 38

O | Q| bW
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Bapuanmur 2, 9. Tlepsriii Habop manabIX (["amMma pacnpenenerue):

27 162 | 131 | 111 | 414 | 191 | 166 | 222 | 268 | 168
98 | 226 | 234 | 416 79 | 213 | 210 | 323 | 103 | 392
388 | 389 | 229 | 161 94 182 41 79 148 | 528
332 | 263 | 116 85 562 44 | 268 | 272 | 370 | 502
75 120 | 292 | 363 | 131 50 400 89 | 308 | 116
246 | 321 | 509 | 547 | 424 | 456 | 102 | 404 | 323 | 122
288 | 425 64 610 | 140 | 88 171 163 | 108 84
96 100 | 737 | 396 | 258 | 510 | 37 246 | 166 | 258
103 | 318 | 68 57 28 312 | 232 | 333 | 130 | 151
454 | 286 | 197 | 236 | 313 | 115 | 111 138 i!é 268

Bropoit Habop nanneix (PaBHOMEpHOE pacmpeeneHue)

Homep anemenTa

MowmeHTs! 0TKa3a Ha nepHone
Bpemenn 600 yacos

I

107; 201; 295; 397; 515

2 95: 213; 320, 403; 483; 568
3 97; 196; 282; 399; 504; 584
4 109; 216; 328; 422; 528

5 112; 226; 310; 417; 524

6 103; 195; 300; 392; 480 570
7 93; 178; 268; 375; 494

8 93; 203; 312; 393; 488 581
9 119; 210; 293; 408; 518

10 102; 220; 334; 439; 537
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Bapuanmuw 3, 8. Ilepsriii Habop manHbIX (["amMma-pacnpenenenue):

221 | 370 | 84 | 97 | 196 | 475 | 426 | 151 | 72 | 133
282 | 97 | 320 ] 315 | 107 | 108 | 156 | 597 | 241 | 210
107 | 37 | 176 | 197 | 182 | 467 | 146 | 97 | 244 | 54
91 | 255 | 169 | 149 | 256 | 53 | 283 | 103 | 468 | 38
369 | 305 | 209 | 227 | 276 | 351 | 244 | 216 | 332 | 430
204 | 306 | 163 | 159 | 221 | 235 | 126 | 106 | 670 | 72
g0 | 466 | 93 | 60 | 123 | 706 | 112 | 236 | 298 | 49
277 | 155 | 83 | 67 | 298 | 168 ; 30 | 210 | 178 | 275
8 | 161 | 397 | 508 | 334 | 252 | s82 | 24 | 427 | 139
559 | 138 | 405 | 187 | 229 | 107 | 167 | 519 | 226 | 247

BTtopoit nHabop nanubix (HopmanibHOE pacnpeneneHue)

Homep anemenTa

MoMeHTBI OTKa3a Ha 1IepHOAE
BpeMeHH 600 yacor

]

110; 211; 296; 408; 512; 584

| 80:167;239; 336, 435, 523

113; 206; 292; 370, 466; 588

v | N

123; 211; 301: 357; 502

79; 197; 296, 377; 457, 5338

132; 224; 302; 383, 486: 570

86; 183; 312; 390: 471, 576

106; 195; 265, 350: 431; 537

o oe [ | & | Wn

83:176; 253: 328; 407, 511; 5905

—
2

130: 232:371; 442; 539




22

Bapuanmw 4, 7. Ilepsoiii HaO00p ganHbXx (HopManbHOe pacpeneiacHue)

156 161 145 | 122 | 180 190 | 153 174 | 163 133

135 | 156 | 176 | 160 | t63 | 150 | 157 | 156 | 136 | 168

176 | 155 | 165 | 140 | 165 | 160 | 138 | 181 183 182

165 | 175 153 | 131 180 ¢« t68 | 149 | 156 | 173 156

148 | 133 154 | 149 | 152 ¢ 150 | 188 | 163 | 145 | 142

169 | 163 | 174 | 135 | 154 } 183 | 172 | 136 | 166 | 157

157 | 182 | 174 | 162 | 173 | 9] 165 | 146 | 151 163

175 | 167 | 141 163 142 | 143 167 | 149 | 142 173

149 | 148 | 150 | 154 | 149 | 178 | 145 | 168 | 176 | 170

158 | 140 | 152 | 162 | 163 ; 148 | 184 | 159 [ 143 | 163

Bropoit Habop ganaIX (PaBHOMEpHOE pacipeIe/ICHIE)

MomeHTB! 0TKa3a Ha NEpUoae

Homep 3.1eMexTa
P BpeMenid 500 vacon

1 105; 208; 323; 414
2 i 113;216; 331; 433
3 111; 192; 272; 363; 453
4 110; 209; 314; 426
5 85; 192; 301; 393; 480
6 87.174; 292; 381, 479
7 102; 195; 314; 404
8 94 190, 275; 363; 449
9 118; 230; 331: 433
10 105; 219; 310; 408




Bapuanmuwr 5, 6. IlepBrlit Ha00p manHbIX (I"'amMMma-pacnpenencHue)

23

65 266 | 138 87 219 | 466 71 286 | 107 | 349
106 | 231 169 | 219 | 387 82 63 92 104 96
54 243 | 702 | 245 | 128 | 153 | 260 | 448 | 220 | 326
550 [ 210 | 124 | 293 | 209 | 473 | 114 | 228 | 194 | 334
220 29 270 | 481 | 499 | 854 | 533 | 606 | 133 | 174
426 | 212 | 395 | 199 | 412 | 182 | 153 | 109 | 156 65
174 | 142 | 374 | 170 | 97 52 434 | 392 | 197 | 356
23 200 35 286 | 352 53 544 | 198 | 111 93
361 | 409 | 393 20 | 296 | 409 | 42 73 138 | 515
223 | 345 79 98 51 25 188 | 194 88 106

BTopoii Habop TaHHBIX (pPaBHOMEPHOE pacIpe/ieCHHE)

Homep anemenra

MomeHTb! OTKa3a Ha nepuoae
spemeny 700 yacos

86; 194; 299; 406: 505; 619

2 119; 221; 333; 438; 528; 643
3 86; 200; 295; 389; 496; 600
4 107; 188; 286; 385; 501; 612
5 82; 185; 294; 392: 510: 591; 675
6 117; 234; 340, 425; 516; 613; 695
7 110; 202; 318; 414; 503; 597
8 104; 197; 310, 429; 534; 622
9 109; 196: 289; 395. 510, 619
10 83; 193; 309; 419; 507 592; 683

Ilpakmuueckoe 3a0anue Ne2. Memoo HaumeHbUIUX KEAOPAMOE.
Bapuanmuwr 1-5. cionb3ysi METO HAMMEHBIIINX KBAJpaTOB OMUCAThH JIMHEH-
HYI0 3aBUCUMOCTh 00bhEMa 3apab0THOM TUTATHI B PETHOHE OT YUCICHHOCTH 3aHITHIX U
OTIPENETUTH MPOTHO3 00BEMA 3apabOTHOM MIATHI IPH YCIOBUH, YTO YMCIEHHOCTD 3a-
HSTBIX B PETMOHE YBEJIWYUTCS Ha 5% C MOMEHTA MOCJeHEr0 HaOII0IeHUs

Tloka3zarennp 1 2 3 4
YUCIeHHOCTh 3aHATHIX 32 34 35 36
O0BEéM 3apaboTHOM 30 32 33 35

IJIATHI, MJIH. PYO.
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Bapuanumuw 6-10. OnipeenuTh 3aBUCUMOCTh MEXKAY TeMIaMu pocTa GOHI0BOOPY-
KEHHOCTH U MPOU3BOAUTENBHOCTH TpyJa 3a 10 JeT, u cocTaBUTh MporHo3 Ha 11-i

T'OJl, IPH YCJIOBHH, YTO (POHIOBOOPYKEHHOCTH BhIpacTeT Ha 5,1 %.

IToka3zarenb 1 2 3 4 5 6 7 8 9 10

DOHIOBOOPYKEH- 10 | 10, | 11, | 11, | 12, | 12, | 13, | 14, | 15 | 15,
HOCTBH TPYJa, THIC. pyO 5 | 6 2 9 6 3 8

IIpousBonurensuocts | 11, | 11, | 12, | 12, | 13, | 13, | 14, | 15 | 15, | 16,
TPYyJa, TEIC. PYO. 5 9 4 9 4 9 5 6 1

Ilpaxkmuueckoe 3a0anue Ne 3. IIpozno3 ¢ ucnoiv3zoeanuem pezpeccuu
3ananue. Ha ocHoBanuu nanubix 1ad. I1 1y1s cooTBeTCTBYIOMIETO BapuanTa (Tabir.):
1. [TocTpouTh MpeasioKeHHbIC YpaBHEHUS perpeccuu. 2. BEIYMCIUTD UHIEKCHI TIap-

HOM KOPPEJSIUK IS KaKI0T0 ypaBHeHUS. 3. [I[poBepruTh 3HaUMMOCTh YpPaBHEHUI
perpeccuu 1 OTAeNbHBIX KO3 (OUIIMEHTOB TUHEHHOTO ypaBHeHus. 4. OnpenenuThb

Jydliee ypaBHEHHE PErpecCud Ha OCHOBE CpeIHEN OMMUOKH anmpOKCUMAIIUH.
5. IlocTpouTh HHTEPBAIBHBIN NPOTHO3 JJISl 3HAUCHUS X = Xmax ISl JTUHEHHOTO
ypaBHeHUs perpeccur. 6. OnpenenuTs cpeqHuid Ko3PGUIIMEHT JITACTUYHOCTH.
BapuaHTbl KPpUBBIX BHIDABHUBAHUS

I'pader 13
Tabm. I11

Buel KPHBEIX BEIPDABHHEAHHA

JInHefiHAg

SKCIO-
HeHIIH-
ATBHAL

ITokaza-
TellbHAadA

ITapado-
UgecKan

Jlorapudg-
MHTeCKAd

Tunep-
DOIHYIe-
cKaq

* *

*

*

L
| o | w®

o [ | a1 [ta [ra |t e = = = [ = = = |0 o | | o o | s [ | o [
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Taomuna I1

Hasmuue npeaMeToB JJIHMTEILHOIO M0JIb30BAHUS B I0MOX03s1iicTBaxX 10 peruonam Poc-
cuiickoii ®@enepanuu (10 MaTepuaIaM BbIOOPOYHOT0 00c/Ie10BAHUS OKO/IZKETOB 1OMAIII-
HHUX X03sicTB; HAa 100 T0MOX035iiCTB, IITYK)

Bu- [Tepco-| Xomo-| . IIIeefi- )
) CtH- JleTrO-
aeoyar| Mar- (My3el-| HaTb- | IHIb- | HEI2
- - _ pane- | SIeK- BBIE
OoIacTH | Temne- HHIOEPO HHTO- | KaATIb- HEI2 HHEH. BA-
T _ _ HBI® |IpPOIBI- aBTO-
pecriyOIHKH  [BH30pBI| HBI, |doHBL | Hble | KoM- |Mopo- 3ATBHBI -
AMAIITH- (JI2COCEL LIOOH-
BHI20- H:IE‘E‘I)BI HEHTPH [IBHOTE-| 3HIB- HEI e Tm
I\'ﬂ}-['f_‘pbl pH HHEH AMAITTH- ’
1 2 3 4 5 6 7 8 HBI 10
bearopoackas 113 | 39 65 10 1 103 | 93 77 58 26
IDOITACTE
bpaHCcKad 00IacTh 124 37 47 5 p 99 72 64 50 18
BraTmmpeKas 124 | 36 61 10 2 105 | 90 77 68 24
IDOIACTE
BopoHeCKas 122 | 36 | 44 13 2 102 | 96 66 60 25
IDOIACTE
[1Bax0BCKAd 128 | 26 | 47 9 1 106 | 92 71 71 9
IDOIACTE
[ amyviEckad 001acTe| 140 43 61 14 i 106 88 81 66 28
KocTponckas 117 | 31 45 12 1 100 | 85 58 58 14
IDOTACTE
Kypckasg 001acTh 113 40 47 15 3 100 78 66 51 28
I THII=OKAg 00IacTh 122 48 58 13 2 113 95 73 66 34
MockoBekas 139 | 64 | 57 | 27 | 14 | 106 | 87 | 81 | 62 | 22
IDOIACTE
Oprosckad 001acTe| 126 39 69 8 6 111 93 73 72 27
Pa3aHCKag 00IacTh 120 34 46 8 3 106 80 65 51 21
CMOTeHCKAS 125 | 39 55 24 6 115 | 93 66 49 | 21
ID0IIACTE
Tanoosckas 118 | 37 59 g 1 108 | 99 74 65 23
IDOITACTE
TBepckas 00IacTh 122 35 52 8 4 102 &7 64 65 12
TVIbCKAT O0JIACTE 133 54 58 15 5 102 93 79 36 16
Plpocaasckas 136 | 36 47 12 4 110 | 88 71 69 14
IDOIACTE
PeCITyOITIKA 146 | 49 | 65 | 16 o | 106 | 87 | 68 | 55 | 32
K apenug
Pecrryonka Komn 148 58 59 23 5 111 92 78 69 34
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Oxonuanue Tadmunel 11

1 2 3 4 5 6 7 8 9 10
APXAHT eTbCRAA 136 | 35 58 16 8 103 | 95 74 71 15
NOIACTE

Bonoroackas 138 | 34 51 10 3 104 | 95 64 60 19
IDDITACTE

KATHHHATPAACKAs | 15, | 49 53 12 7 105 | 85 74 38 29
D0 IACTE

/[eHHHATpalCKas 123 | 30 65 8 3 102 | 84 71 52 10
ID0IACTE

PAypMARCKaT 140 | 59 | 63 | 29 8 | 107 | 92 | 87 | 74 | 21
ID0IACTE

HoBropozckas 130 | 26 63 9 4 96 76 56 45 14
D0 ITACTE

[TcxoBcKad oomacTts | 117 26 44 91 3 99 82 65 60 20
Kpacsozapciui 114 | 44 | 60 14 4 109 | 90 74 67 | 28
kpait

‘?;‘IEI‘WHMBC““H 114 | 40 | 63 | 12 > | 104 | o1 | 78 | 49 | 29
ACTpaxaHCKas 126 | 54 55 11 5 116 | 87 76 66 29
D0 TACTE

pBorrorpaickas 109 | 41 | 55 8 1 | 106 | 93 | 74 | 70 | 23
DO TIACTE

PocToBCKas 120 | 43 57 20 8 109 | 91 73 60 26
D0 IACTE

PeCTIyOIIKA 115 | 40 52 16 4 116 | 94 75 67 29
[bamkoprocTan

PecIyoka 134 | 28 | 64 8 1 | 108 | 87 | 72 | 73 | 22
Mapiii 30

Pecryomka 130 | 33 52 10 1 109 | 89 77 58 18
MopaoBHa

PecIy0IHka 120 | 52 61 19 5 119 | 90 76 55 22
laTapcTad

W AL :

Y AMYpTCKAi 123 | 32 53 7 4 111 | 97 69 74 26
PecIvOIHEA

T_ - -

Tysamckad 128 | 31 60 11 0 105 | 85 76 78 19
PecIvOIHEA

K upoBckag ob1acTs| 144 27 60 7 2 120 109 74 86 22
HIkeropoackad 125 | 36 52 6 3 114 | 101 | 81 75 21
IDDITACTE

OpeHOyprexad 124 | 47 57 17 6 119 | 105 | 82 66 36
D0 IACTE

[1eH3eHCKAT 121 | 36 | 47 7 2 100 | 94 70 69 15
ID0IACTE

[TepMckag 001acTe | 123 40 50 15 6 113 98 73 75 27
Camapckas o01acTe| 128 62 56 24 14 121 100 76 63 35
CapatoBckas 118 | 38 51 12 4 124 | 87 65 62 | 27
D0 IACTE

¥ b AHOBCKAL 116 | 37 | 51 9 4 100 | 96 | 77 | 67 | 25
ID0IACTE
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Ilpakmuueckoe 3a0anue Ne 4. I[Ipozno3 cocmoanus cucmemovt RPOKAMHBLIL CIMAH
Bapuanmui 1-5. PaccMOTpUM 3profinuecKyro CTOXaCTUYECKYI0 CUCTEMY — S arperat
THIIA IPOKATHBIN CTaH, KOTOPBIA MOKET HAXOJUTHCS B OJJHOM U3 YETHIPEX COCTOSIHMUIA, T.€. CH-
CTeMa UMEET CIIENYIoLIee KOHEUHOE MHOKECTBO COCTOSHUN
S{el, e2,e3,¢e4},

rze el - pabodee cOCTOSHUE CUCTEMBI, €2 - COCTOSHUE TEKYIIIEr0 PEMOHTa, €3 - COCTOSHHIE
BHEIUIAHOBOTO (aBapHIHOT0) PEMOHTA, €4 - COCTOSIHME MOJIEPHHU3ALMK Pa00OYHX IEMEHTOB
cucremsl. [lepexonnas marpuria P = (p; ;), pasmepom 4x 4 paccMaTpUBaEMON CHCTEMBI S M-

eT BUJL:

09 0,05 0,03 0,02
098 0 001 00l
093 0.02 0,03 0,02
094 003 0 0,03

TJIE P; j - BEPOSATHOCTD MIEPEXO/IA CHCTEMBI S M3 COCTOAHMSA €1 B MOMEHT BPEMEHH ty-| B COCTOS-
HUE €] B MOMEHT BpeMeHH t,. B yacTHOCTH, 371€MEHTbI IEPBOil CTPOKH JTaHHOW MaTpPHIIbl 03HA-
YaroT, 4TO ¢ BepoATHOCTHIO 0,9 cucteMa octaercs (3aepKuBaeTcs) B pabodeM COCTOSHUU U C
BepostHocTsME 0,05, 0,03, 0,02 cucTeMa MOXET TEpeTH 3a OJMH Iar (IMKIT) U3 pabodero

cocrosHus el B cocrosiHus €2, €3, €4, COOTBETCTBEHHO. BEeKTOp HAYanbHOTO COCTOSIHUS CH-

cremer PO = {pio), pz(o), p,(lo)} MPEICTaBIAET COO0 BEPOSTHOCTU MPEOBIBAHNS CUCTEMBI B

KaXXJIOM U3 33/IaHHBIX COCTOSIHMM B Hauase mpoiiecca. [1ycTh B HayanbHbI MOMEHT BPEMEHH t
CUCTEMAa HAXOJUTCS B COCTOSIHUY €] , ToT/1a A7 JAHHOTO CIy4asi UCXOIHBII BEKTOp OyeT
nvets B P(O) = {1,0,0, 0}. DneMeHTEI BEKTOpa CTOMMOCTH TPEOBIBAHUS CHCTEMBI B KOH-
KPETHOM COCTOSTHUM TPOCTABJIAIOTCS B YCIOBHBIX eMHUIAX. Harmpumep, B ycinoBusx paboTsl
CTaHa MOXKHO CJIeNIaTh CIEAYIONIUE OLEHKH 3IeMeHTOB BekTopa ctoumoctu: C={10,— 0.5,
—1,—1}. BBINOIHUTH NPOTHO3 COCTOSIHUS CHCTEMBI

Bapuanmur 6-10. TlepexoqHas MaTpuiia UMEET BULI:

085 004 0 0,02

09 0,02 005 0,03

0,89 0,03 0,04 001}

092 0 001 0,04

BekTop HauaabHOTO COCTOSHUS CUCTEMBI P 0) = {0, 1,0, 0}.

Ilpaxkmuueckoe 3a0anue Ne 5. IIpozno3 ¢ ucnoavzoeanuem nenpepuienvlx Mapkoes-
cKkux yeneil. Bapuanmer 1-5. O01mas NocTaHOBKA 33/1aUM:

Cucrema npesicTaBiseTcs B BUAE TEXHMYECKOTO YCTPOUCTBA (TIPOU3BOICTBEHHBIH arperar),
KOTOpOE UMEET TPH y37a (dneMenTa). Jist paboThl TEXHUUECKOTO YCTPOMCTBA JOCTATOUHO,
4T00BI paboTan XoTs Obl 0iMH y3en. CucTeMa MOKET HaXOJUTHCS B CIEAYIONUX YEThIPEX CO-
CTOSIHUAX: €] — Bce y3J1bl CUCTEMBI pabOTal0T UCIPABHO; €2 — TOJIBKO OJIUH Y3€l CHCTEMBI BbI-
IIEJT U3 CTPOSI ¥ TIOJUIEXKUT BOCCTAHOBIECHHIO (PEMOHTUPYETCS WM IIIAHUPYETCS €r0 3aMEeHa);
€3 — J1Ba y3J1a CCTEMBbI BBIIUTH U3 CTPOSI M BOCCTAHABIMBAIOTCS; €4 — BCE TPHU y3J1a CUCTEMBI
BBILIUTM U3 CTPOS M BOCCTaHABNMBAIOTCA. ['pad) cuctembl mpuBesieH Ha puc.

P =



Puc. Pazmedennsrii rpad cucteMbl
WM HTEHCUBHOCTH IIEPEXOJIOB Ajj U3 COCTOSIHUSI €1 B COCTOSIHUE €] IS
KaXXJ0TO BapUAHTA MPUBEJICHBI HUXKE.

Ne
sapHanTa s A Aoy A3y A3y Ap
1 2 2 3 1 2 1
2 3 2 1 2 1 2
3 1 1 2 3 3 3
4 3 3 1 2 1 2
5 2 1 2 3 1 1

Omnpenenuts: 1. Pacnipenenenue BeposTHOCTEN COCTOSHUM 171 TI000r0 MOMEHTa

BpeMeHH Ha unTepBae t €[0, 5] ¢ marom h = 0,5; 2. Bektop (uHaNbHBIX BEPOSATHOCTEH CH-
cteMbl; 3. D) hHeKTUBHOCTH PabOTHI CUCTEMBI, €CIIU BEKTOPHI CTOUMOCTEN COCTOSHUIN CHCTEMBI
TPUBEJEHBI HIKE JUI KaXKI0TO BapUAHTA.

Ne BapuaHTa e, e, e, e,
1 12 5 -2 -12
2 18 8 -5 -18
3 10 3 -1 -10
4 24 10 -7 -24
5 5 2 -1 -5

Bapuanmuwr 6-10. O611as mocTaHOBKA 3a/1a4UH:

CucreMa COCTOMT U3 IByX KOMIIPECCOPOB, MPEAHA3HAYCHHBIX IS MEPEKAYKHU ra3a, KKl 13
KOTOPBIX B JTIOOOH MOMEHT BPEMEHH MOKET BBIUTH M3 CTPOSI, TIOCIIC YETO HAYMHACTCS PEMOHT
KOMIIPECCOPA, MPOJOJDKAIOIIMIACS 3apaHee HEU3BECTHOE CITydanHoe Bpems. Cucrema MOKeT
HaXOAUTHCS B CIIEMYIONIUX COCTOSHUSX:

el — 0ba kommpeccopa paboTaroT; €2 — MepBbIil KOMIIPECCOP PEMOHTHUPYETCS, BTOpOi paboTa-
eT; € 3 — BTOpOH KOMIIPECCOp PEMOHTUPYETCS, IEPBBIi paboTaeT; e4 — 00a KoMmpeccopa pe-
MOHTHUpYIOTCS. ['pad) cucTeMbl MpuBeIeH Ha PHC.

I'pad cucrems
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WHTeHCHBHOCTH nepexoa0B Xij A3 COCTOAHMA €; B COCTOSAHUC €; AJId KAXKAO0TO0 BapUaHTA IPHUBEC-
JCHBI HIXKCE.

o]
Ne A1
BapuaHTa

6
7
8
9
10

Onpenenuts: 1. Pacnpesenenue BeposSTHOCTEN COCTOSHUM JIJ1st TF0OOT0 MOMEHTAa BPEMEHHU Ha
untepBaie t €[0, 5] ¢ marom h = 0,5 ; 2. [IpenensHbie BeposTHOCTH cucTeMbl; 3. CpeaHui Yu-
CTBIH JIOXOJT OT 3KCILTyaTal[y B CTALIMOHAPHOM PEKUME CUCTEMBI, €CJIU U3BECTHO, YTO B €/1U-
HUIly BpPEMEHHU UCTIpaBHas paboTa MEePBOrO U BTOPOr0 KOMIPeccopa MPUHOCAT A0XOJ COOTBET-
CTBEHHO B al ¥ a2 JieH. eIMHMII, a UX PEMOHT TpeOyeT 3aTpar cooTBeTcTBeHHO bl 1 b2 new.
eIMHUIL.

Ny
oo

[¥S)
N

L)

=
(\-)

"13 )"31 Y24 42

=W =
RN ENIAINY
(S ENTRIT O PN
ENENTRESIS)
wlw[=Molw| N,
N[N = w
N[=| =N

Ne BapuaHTa a, a, b, b,
6 10 6 4 2
7 5 3 2 1
8 7 12 3 6
9 8 14 1 3
10 9 3 2 3

11.4. OueHo4HbIe cpeacTBA AJIS1 MPOMEKYTOYHOM aTTeCTAlUN

[IpomexyTouHas aTTecTannsi IPOBOJINUTCS B BUJIE 3a4ETA.

Cormnacno [lonoxeHuto 0 TEKyIeM KOHTPOJIE YCIIEBAEMOCTH U MMPOMEXKYTOU-
HOM aTTeCcTaluy CTyICHTOB YCIIEBAEMOCTh 00yYarOIMXCsl ONPEAEIAETCS Ha 3a4€Te
OLICHKaMU «3a4ET» U «He3a4€T». YPOBEHb 3HAHUM, YMEHUHN U HABBIKOB 00yyJarouie-
rocsi IpY YCTHOM OTBETE BO BPEMS 3a4ETA ONPENEIAETCS C UCIIOJIB30BAHUEM CIIEY-
IOLLEN IIKAJIbI [0 CIETYIOUUM KPUTEPHSIM:

Onenka «3aumeno» (MUHUMAaJIbHBIA YPOBEHb OCBOEHUSI KOMIIETEHIIUI) CTa-
BUTCS, €CJIM IIPOAEMOHCTPUPOBAHO 3HAHUE B LIEJIOM Y4€OHOT0 MaTepHasa o OCHOB-
HOMY U JIOTIOJTHUTENBbHBIM BOIIPOCaM, IONYILIEHHbIE OIMOKN ObUIM UCIIPaBJICHBI MO~
CJI€ HECKOJIBKMX HAaBOJSAIIUX BOIIPOCOB; MPOJEMOHCTPUPOBAHbBI YMEHHUS U HaBBIKU
IIPaKTUYECKOIO MPUMEHEHUS STUX 3HAHUU IS PEIICHMS 3a7a4 IPOTHO3UPOBAHUS.

OueHka «He 3aumerno» (MUHUMAJIbHBIN YPOBEHb OCBOCHHSI KOMIIETEHIIUI HE
JIOCTUTHYT) CTaBUTCS, €CJIM HE PACKPBITO OCHOBHOE COJIEp KaHKe YUYEOHOr0 MaTepua-
7a; oOHapy’KEHO HE3HAHHE UM HEMOHMMaHUe OOJbIlIe Ui HauboJee BaXHOM ya-
CTH Y4eOHOTr0 MaTepuaa; JOMyIIeHbl OIUOKH B ONPEACIICHUN MTOHATUHM, TIPU UC-
M0JIb30BAaHUU TEPMHUHOJIOTUH, KOTOPhIE HE UCIPABIICHBI OCIE HECKOJIBKUX HABOS-
X BOIIPOCOB; HE C(POPMUPOBaHBI KOMIIETCHIIMHM, YMEHUS U HABBIKU.
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KoHTpobHO-U3MepHUTeIbHbIEe MATEPUAJIBI POMEKYTOYHON aTTEeCTALMH.
Bonpocul k 3x3ameny

1. OTanbl KOHTPOJIA COCTOSHUS MAIIMHbL. OCHOBHBIE TIOHSTHSI.

2. AHanmu3 BUI0B U nocnecTBuil 0tka3oB MamiH (FMEA). OcHoBHbIE HEHCTIpaB-
HOCTHU MAIIIVH.

3. Ananu3 kputuynoct 0tka3oB (FMECA). Knaccugukanus nporeccoB mo Tsxe-
CTH IIOCJIEACTBUM OTKA30B.

4. ®opMHUPOBAaHUE ONTUMAIIBHON CTPATETMU MOHUTOPHHTA TEXHMYECKOTO COCTOSI-
Hust (Mmetox FMSA).

5. McxoaHble NaHHBIE AT IPOTHO3UPOBAHUS.

6. KoHTposb cocTostHusa MatuHbl. Llenu, 3aqa4m, MeTo/1bl TEXHUYECKOW TUArHO-
CTHKH.

7. OcHOBHbIE MOHATHUS TEXHUYECKOTO MPorHo3upoBanus. O01as mporeaypa mpo-
THO32 U €€ CBA3b C TMarHOCTUKOM.

8. DakxTopbl, BAUAIONINE HA CKOPOCTh PA3BUTHS HEMCIIPABHOCTEN.

9. VpoBHU yBeiOMIICHHS, IPETYNPERKICHNS, 0CTaHOBA. MHOTO(aKTOPHBIN aHAITH3.

Kputepun HacTymieHns otkas3oB. [[poruos 3apoxaeHust HEUCIIPAaBHOCTH

10.  Mogpenu pazsutus HercnpaBHocTed. Tunbl Mozenen. Llenu moxenpoBanus.
Metoap! MoenpoBanus 0TKasza. [19Th 001MX MOAX00B K MOJIETUPOBAHUIO.

11.  Mopenu Ha ocHOBE onucaHus GU3UUECKUX MpoieccoB. CTaTUCTHYECKHE MOJIE-
1. DBpUCTHYECKHE MOsien. Mojieny Ha 0CHOBE JaHHBIX. [ HOpuIHBIE MOJENH.

12. Yposuu nosepus nporuosa. [Iporenypa npornosuposanus. Ctaauu: npeasapu-
TeJIbHAsl OATOTOBKA, IPOTHO3UPOBAHUE OTKA30B 110 PA3BUBAIOLIMMCS HEUCIIPABHOCTSM, IIPO-
THO3UPOBAHKE 3aPOKICHIUS HEUCTIPABHOCTEN U OYIyIUX OTKAa30B

13.  IIporHo3upoBaHue NOCIEACTBUIA MPUHATHIX MeP. OTYET O MPOrHO3UPOBAHKN.

14.  Bumsnzue 4yenoBeka Ha HAIEKHOCTD M 0€30MACHOCTh TEXHUYECKOM crcTeMbl. Bu-
b1 OIKO0K yesnoBeka. OMmuOKM MPOSKTUPOBAHMS, U3TOTOBICHHS, TEXHUUYECKOTO 00CTyKUBa-
HHUS, OTIEpaTopa, KOHTPOJIS U T. [

15.  Krnaccudpukanus MEeToa0B MPpOrHO3UPOBAHUSL.

16.  TexHuKa FKCTIEPTHOTO JIOTHYECKOTO aHanu3a. JJoCTOMHCTBA MeTo1a. PekomeH-
JAWH 110 TPOBEICHUIO IKCTIEPTH3bL. METO I ClIeHapHeB.

17.  Mertoapl SKCTPaNONALMU: SKCIIOHEHIIUATBHOE CTIa)KUBAHUE.

18.  Meroa HaMMEHBIINX KBAAPATOB.

19.  ®ynkuus perpeccuu u € cBoiicTpa. [IpukianHoil perpecCHOHHbIN aHau3. JIu-
HelHble Moienu. JInHeHas MOieNb ¢ OIHUM TIEPEMEHHBIM (PErpeccopom).

20.  MmnoxectBeHHas perpeccusi. Pacnpenenenue Bbidopounsix Gpynkumii. Koaddu-
LIMEHT JeTepMUHALMY. TEeXHUKA pErpeCCMOHHOr0 aHanu3a. [lonMHOMuHaNBHAS perpeccusl.
Henuneitnbie mpubmmKeHus.

21.  Bpemennsie psapl. OcHOBHBIE 0003HaUeHNS U TOHATHS. [[puMepsl. 3agaun wc-
caenoBanus. OnpeneneHne CTalMOHAPHOTo nporecca. benpiid uyM. [leTepMUHIPOBaHHbIE
BPEMEHHBIE PSJIBI.

22.  Croxactuueckue BpeMeHHbIE psbl. [Ipoueccs! aBroperpeccun. MapkoBCKHid
npouecc, nporecc FOna.

23.  Tlpouenypsl 00paboTki BpeMeHHbIX psioB. Moaens bokca-J[xeHkunca.
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AHHOTanMs pado4yeid MPOrpamMMbl AU CIUATIIAHBI

«HpOFHOSHpOBaHI/Ie TCXHNYCCKOI'O COCTOSAHUA MAaIlTH»

Kona u HazBanue HanpasineHus noarotoBku: 15.03.03 «IIpukiiagnas MexaHuKay.
[Iporpamma akageMuyeckoro 6akaiaBpuara.

[Tpoduns: «HanéxHocTh 1 6€301MaCHOCTH MAIIIUH.

KBanudukanus BeIyCKHUKA: OakaiaBp

dopma oOydeHus: oyHas

1. llenb nUCHUIUIMHBL: TPUOOPETEHUE KOMILJIEKCA 3HAHUM, YMEHUN U HABBIKOB ISl
MPOTHO3UPOBAHUS TEXHUUECKOTO COCTOSTHUSA, HaJIEKHOCTU U 0€30MaCHOCTH MAallIUH.

2. Mecto nucuumungel B ctpykrype OIIOIL:
JlucuuniauHa OTHOCUTCS K BapuaTUBHOM yacTu 6ioka b1.

3.TpebGoBanus K pe3yabTaTaM OCBOCHHS JUCIUIUINHBIL:
M3ydeHne NUCIUILIMHBI HampaBjieHO Ha (OPMUPOBAHHME M PA3BUTHE KOMIICTCHIIMMA
(xoms1, B cootBeTcTBUU ¢ PI'OC BO): T1K-5, T1K-10, I1K-25.

4. O01ast TpyJJ0EMKOCTh TUCITUILIUHBL: 5 3aueTHbIX eAuHUIbI (180 yacos).

5. OCHOBHBIE pa3eiibl JUCIUIIIINHBL:

OCHOBBI TEXHUYECKOTO TPOTHO3UPOBAHUS

MeTtonoorust MpOrHO3UPOBAHUS TEXHHUECKOTO COCTOSTHUSI MAIMHBI
MeTtonb! nporao3upoBanusi. UHTYUTUBHbBIE METOIbI

MeToapl SKCTpanoysiquy U PErPECCUOHHBIN aHAIN3

CTpyKTypHBIE MOAEIH BPEMEHHBIX PSIIOB

Nk

6. ABtop: ToncromeeB Auapeit KOHCTaHTUHOBHY, TOLEHT, TOLICHT

7. PaGouast mporpaMMa JUCIHUTIIMHBI PACCMOTPEHA Ha 3acelaHnuu Kadeapbl
«/Jleramm MammnH

oT « 30 » 08 2018 r., nporokoin Ne 8 u yTBepKIeHa

MIEPBBIM MPOPEKTOPOM 10 yuebHou padote 31. 08. 2018 r.
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JIMCT perucrpanuu U3MeHEeHU

[Topsnko- Paznen, Bun uzmenenus [lara BHECe- ®.1.0., Howmep u
BbIA HOMED IIYHKT (3aMEHUTDh, aHHYJIM- | HHS U3MEHE- | MOJIUCH JuIa, | Aara IpoTo-
U3MEHEHUS poBarth, HUS BHECIIEro m3- | KOMaHaydHoO-

100aBUTB) MEHEHHE METO/I. COBETA
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