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1. Onucanune GpoHAAa OLEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

@DoHJ OLICHOYHBIX CPEICTB (OLICHOUHBIC MAaTEpUAJIbl) BKJIKOYAET B €0 KOH-
TPOJIbHBIE 3alaHus U (MJIM) BOMPOCHI, KOTOPHIE MOTYT OBITh MPEIIOKEHBI 00ydaro-
neMycsi B paMKax TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U MPOMEXKYTOYHOU arTecTa-
1MUY 1O TUCHUIUIMHE (MOAYII0). YKa3aHHbIE KOHTPOJIbHBIC 3a/1aHUs U (KUJIK) BOIPOCHI
MO3BOJIIOT OIEHUTh JIOCTMXKEHHE OOYYarolMMCS IJIaHUPYEMBIX PE3yJIbTaTOB 00Yy-
YEHUS T0 AUCIUIUIMHE (MOMIYJII0), YCTAaHOBJICHHBIX B COOTBETCTBYIOIIEH pabodeid
porpaMme JUCHUIUIMHBI (MOYJIsl), a Takke C(HOPMUPOBAHHOCTh KOMIIETEHIIUM, yC-
TQHOBJICHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKTepuCTUKE OCHOBHOM mpodeccuo-
HaJIBHOM 00pa30BaTEIbHON MTPOTPAMMBI.

[TonHble HaUMEHOBaHUS KOMIIETEHUUU MPEACTABICHbI B OOIIEH XapaKTepu-
CTUKE OCHOBHOM MpodeccuoHaNbHONU 00pa30BaTeIbHON TPOrPAMMBI.

2. OneHoYHBIE CPeACTBA (OLIEHOYHbIE MATEPHUAJIBI) JIfl IPOBEIEeHUS TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH 00YYAKOIIMXCH 10 JUCHUILVIUHE (MOAYJII0)

IlepeyeHb KOHTPOJIBLHBIX 33JaHUH U (MJIM) BONPOCOB /1JIsl OLIEHKHN ¢(pOPMUPOBAHHOCTH KOM-
nereHuun [MK-4 (koHTpoIMpyeMblii HMHAMKATOP AocTHKeHUs KommeTenuuu ITK-4.1)

1. ®yHKuMoOHaIBHAsL cXema pooOoTa.

2. YopasisieMoe 00opyaoBaHue podoTa.

3. CeHcopHas nojcucreMa podora.

4. Iloacucrema TEXHHYECKOTO 3PEHHUS.

5. IloacucTemsl, Onpenessioue nojoKeHne podoTa B IPOCTPAHCTBE.

6. CuiioBo€e 0UyBCTBJIEHUE pOOOTA.
7. Narepdetricbl ”HGOPMAIIMOHHO-U3MEPUTEIHHBIX TTOJICUCTEM

8. YPOBHM uepapxuu CUCTEM YIIPABIECHUS U 3aJa4d, peuiacMble Ha KaKIOM
YPOBHE.

9. dyHKIMOHANTBHAS cXeMa POOOTOTEXHUUYECKOTO KOMIUIEKCA C JIOKAJIbHBIMU
KOHTYpaMH yIpaBJeHUSI.

10. Cxema OKanbHOTO aHAJIOTOBOTO KOHTYpPA YIIPABIICHHUS.

11. TunoBoii uuKI 00pabOTKU AAHHBIX.

12. Tunosast HUKIOrpaMMa aHAJIOTOBOTO YIPABICHHUS.

13. BpeMeHHbIe XapaKTepUCTUKU pabOThl JETEPMUHUPOBAHHBIX AITOPUTMOB
00pa0OTKH TaHHBIX.

14. BpeMeHHbBIE XapaKTEPUCTUKH padOTHI OTIepaTopa 3a MyabTOM.

15. ®ynkunoHagbHask cxeMa paboThl MHOTOKOHTYPHOM CHCTEMBI YIIPaBICHUS
C 0OpaTHBIMH CBSI3SMHU.

16. BpeMeHHbIe XapaKTepUCTUKU MEPEBOa aHAIOTOBBIX CUTHAJIOB B UG PO-
BYyI0 (hopmy.

17. Teopema KoTenbHuKOBa

18. CriexTp auckpeTu3upyromen QyHKIuu.
19. IlorpentHoCTh AUCKPETU3ALUN.
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20. TloctaHoBKa 3aauu aHATMUTHYECKOTO MOJCIUPOBAHUS CHCTEMBI ITUPPO-
BOT'O YIPABJICHHUS.

21. CTpyKTypHO-TIapaMETPUUECKHE MOJICIN CUCTEM YIIpaBJICHUSI.

22. TlomymapkoBCcKHE TMpoliecchl Kak (PyHIaMEHTaJbHBIM MaTeMaTHYEeCKUH
anmapar JjIsi MOJICJTUPOBAHUS CUCTEM YIIPaBJICHUS.

23. BeposiTHOCTHOE TTpoCcTpaHCcTBO. [lomyueHne cToxacTuueckon MaTpHIIbL.

24. BepostHOCTHOE MTpocTpaHCcTBO. [lomydyeHue MaTpuilbl BpEMEHHBIX UHTEP-
BaJIOB.

25. Cnoco0sI 3a1aHusi OpAMHAPHOTO MOTYMApPKOBCKOI0O mpoiiecca. MHOXeCT-
BO COCTOSIHU, MaTpHIa CMEXHOCTH, IOJIyMapKOBCKAsi MaTpHULIA.

26. IlomymapkoBCKUI TpoOLIECC, OMMCHIBAIOUIMN AJITOPUTM C ONEpaTopaMu
«HAYAJI0» U «KOHEID.

27. IlomymMapKOBCKHM MPOLIECC, ONUCHIBAIOIINN IUKIOTPAMMY.

28. XapakrepucTuueckas MaTpuLa.

29. IInoTHOCTH pacrpesesieHusi BpeMEHU Oy IaHus 10 BbIJCICHHBIM TpacK-
TOPHSIM.

30. IInoTHOCTH pachpeeseHus: BpeMEHH OJTyKIaHUs 110 MapajuiebHbIM Tpa-
EKTOPUSIM.

31. Bpems OnyknaHust OT COCTOSIHUS 10 COCTOSTHUSL.

32. Bpems Bo3BpaTa B COCTOSIHUE.

33. TloctpouTh (PyHKIMOHAIBHYIO CXEMY TEXHOJIOTUYECKOTO POOOTOTEXHU-
YECKOI0 KOMILIEKCA, BHITOJHSIOLIETO CIEAYIOIINE ONEPALIUN:

1) TpaHCIOPTUPOBKA 3arOTOBOK K MECTY 00padOTKU;

2) 3axBaT 3arOTOBKH pOOOTOM;

3) opueHTalus 3aXBa4€HHON 3arOTOBKH MO TPEM yTJjiaMm;

4) mepeHoc 3aroTOBKHU M0 TPEM KOOpAMHATaM K MECTY 00pabOTKU;

5) dukcarus 3aroToBKu B 00pabaThIBAIOIIEM CTaHKE;

6) o)kugaHNe OKOHYaHUS OOpaOOTKHU JeTalIH;

7) N3BJICUYEHUE 3arOTOBKU U3 CTaHKA,;

8) opHeHTalus 3arOTOBKH 10 TPEM KOOPAUHATAM;

9) nepemerieHne 3aroTOBKM B OYHKEp TOTOBBIX U3/ICIIUN.

IlepeyeHb KOHTPOJIBLHBIX 3a1aHUH U (/M) BOIPOCOB JIsl OLIEHKH C(hOPMUPOBAHHOCTH KOM-
nereniun I1K-4 (koHTpoOIMpyeMblii HHIUKATOP AocTHKeHUsI kKomneTeHuu ITK-4.2)

34. Onpenenutb COCTaB CEHCOPHOM MOJICUCTEMbI TEXHOJIOTMYECKOTO0 POOOTO-
TEXHUYECKOTO KOMIIJICKCA, BHITIONHSIOIIECTO OIlepaIiuu

1) TpaHCTIOPTHPOBKA 3arOTOBOK K MECTY 00pabOTKU;

2) 3axBaT 3aroTOBKH pOOOTOM;

3) opreHTanus 3aXBa4CHHOW 3arOTOBKH IO TPEM yTJiaM;

4) mepeHoC 3ar0TOBKH 10 TPEM KOOpAMHATaM K MeCTy 00paboTKH;

5) dukcamms 3aroToBku B 00padaTHIBAIOIIEM CTAHKE;

6) o)KugaHNe OKOHYAHUS 00OpaOOTKHU JETaIH;

7) u3BJIeUEHNE 3arOTOBKHU U3 CTAHKA,



8) opueHTanus 3ar0TOBKHU 10 TPEM KOOPIUHATAM;

9) nepemernieHne 3aroTOBKM B OYHKEp TOTOBBIX U3/IETIUH.

35. 3apanue 3. OnpenenuTb COCTaB UCIOJHUTEIbHBIX TPUBOJIOB TEXHOJIOTH-
YECKOT0 POOOTOTEXHUYECKOTO KOMILIEKCa, BBITIOJIHSAIOMIETO ONepaluu

1) TpaHCTIOPTUPOBKA 3arOTOBOK K MECTY 00pabOTKH;

2) 3axBat 3arOTOBKU POOOTOM;

3) opueHTalMs 3aXBaYCHHOM 3arOTOBKHU 10 TPEM YTIJIaM;

4) nepeHoC 3ar0TOBKH 110 TPEM KOOpAUHATAM K MECTy 00pabOTKH;

5) dukcarus 3aroToBKU B 00pabaThIBAIOIIEM CTaHKE;

6) oXuaHne OKOHYAHUSI 00PaOOTKH JIeTalIH;

7) N3BIEUYCHNE 3aTOTOBKU U3 CTaHKA;

8) opHeHTalMs 3aTOTOBKH 10 TPEM KOOPINHATAM;

9) nepemenieHne 3aroTOBKM B OYHKEp FOTOBBIX U3/EIINN.

36. [locTpouth (HyHKIMOHATIBHYIO CXEMY HepapXudyeckol IU(PpOBOIl cucre-
MBI YIIpaBJI€HUs pOOOTOTEXHUUECKOIO KOMILJIEKA, BBIIOIHSIOUIETO TEXHOIOIMUECKHE
orepauu

1) TpaHCTIOPTUPOBKA 3arOTOBOK K MECTY 00pabOTKU;

2) 3axBaT 3ar0TOBKU POOOTOM;

3) opueHTalMsl 3aXBaYCHHOW 3arOTOBKHU 10 TPEM YIJIaM;

4) nmepeHoc 3aroTOBKHU IO TPEM KOOpJIUHATaM K MeCTy 00paboTKH;

5) ukcaius 3aroToBKM B 00padaThIBAIOIIEM CTAHKE;

6) o’)kMJlaHWEe OKOHYAHMS 00pabOTKU JeTaNH;

7) u3BIEYCHNE 3aTOTOBKH U3 CTAHKA;

8) opHeHTalMs 3aTOTOBKH IO TPEM KOOPINHATAM;

9) nepemenieHne 3aroTOBKM B OYHKEp FOTOBBIX U3/EIIHN.

OmnpenenuTs MPOLECCHI, TPEOYIOIINE COTIACOBAHUS BO BPEMEHHU.

37. lloctpouTh OOIMII anTOpUTM (LUKJIOTPpaMMy) (YHKIIMOHUPOBAHUS TEX-
HOJIOTUYECKOTO pOOOTOTEXHUYECKOTO KOMILJIEKCA, BBIMOIHSIIOIIETO ONepalun

1) TpaHCTIOPTUPOBKA 3arOTOBOK K MECTY 00pabOTKH;

2) 3axBaT 3arOTOBKH pOOOTOM;

3) opueHTalMs 3aXBaY€HHON 3ar0OTOBKH 110 TPEM YTJIaM;

4) nmepeHocC 3ar0TOBKH 110 TPEM KOOPAMHATAM K MECTy 00pabOTKH;

5) dukcarus 3aroToBKU B 00pabaThIBAIOIIEM CTaHKE;

6) o)kxuJlaHue OKOHYAHMS 00pabOTKU JeTau;

7) n3BIEYCHNE 3arOTOBKH U3 CTAHKA;

8) opHeHTalMs 3arOTOBKH IO TPEM KOOPINHATAM;

9) nepemenieHne 3aroTOBKM B OyYHKEp TOTOBBIX U3/IEIIUH.

38. Iloctpouth anropuT™Mbl (LIUKIOTPAMMBbI) Pa0OTHI KaXAOTO JIOKAJIBLHOTO
KOHTYpa IU(GPOBON CHUCTEMBI YIPABICHUS KOMILJIEKCA, BBITIOTHSIONIETO TEXHOJIOTH-
YeCcKue Orepanuu

1) TpaHCTIOPTUPOBKA 3arOTOBOK K MECTY 00pabOTKH;

2) 3axBaT 3arOTOBKH POOOTOM;

3) opueHTalus 3aXBaY€HHOW 3arOTOBKH I10 TPEM yTiiaM;

4) mepeHoc 3aroTOBKHU O TPEM KOOpIUHATAM K MECTy 00paboTKH;

5) dukcarus 3aroToBKU B 00padaThIBAIOIIEM CTaHKE;
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6) ouaHne OKOHYAHUSI 00pPaOOTKH JIeTalH;

7) n3BJIEYEHNE 3arOTOBKH U3 CTAHKA;

8) opHeHTaLus 3aTOTOBKH 10 TPEM KOOPIMHATAM;

9) nepemenieHue 3ar0TOBKM B OyHKEP FOTOBBIX U3JCIHH. .

39. IlocTpouTh MaTpuily BPEMEHHBIX 33JCPKEK BBIIOJHEHUS ONEpaluil npu
(YHKIIMOHUPOBAHUU TEXHOJIOTMYECKOTO POOOTOTEXHUUYECKOIO KOMILIEKCA, BBINOJ-
HSIOLLETO Ollepaluu

1) TpaHCTIOPTHPOBKA 3aTOTOBOK K MECTY 00pabOTKH;

2) 3axBaT 3arOTOBKU POOOTOM;

3) opueHTalMs 3aXBaYEHHOM 3arOTOBKH I10 TPEM YIJIaM;

4) nepeHoC 3ar0TOBKH 110 TPEM KOOPAUHATAM K MECTY 00paOOTKH;

5) dukcarus 3aroTOBKU B 00padaThIBAIOIIEM CTaHKE;

6) oXuaHne OKOHYAHUSI 00pPaOOTKH JIeTalIH;

7) n3BJIEYEHNUE 3aTOTOBKH U3 CTAHKA;

8) opHeHTalus 3arOTOBKH 10 TPEM KOOPINHATAM;

9) nepemMenieHue 3ar0TOBKM B OyHKEP TOTOBBIX U3CIIHM. .

40. ITocTpouTh KOMIUIEKC MOJYMApKOBCKUX Mojeed (yHKIMOHUPOBAHMUS
OTEJIbHBIX KOHTYPOB CHUCTEMbI YNPABICHUS U KOMIUJIEKCA B LIEJIOM, BBITOJIHSIOIIETO
TEXHOJIOTMUECKHUE OTepalluu

1) TpaHCTIOPTUPOBKA 3arOTOBOK K MECTY 00pabOTKU;

2) 3axBaT 3ar0OTOBKH pOOOTOM;

3) opueHTalMs 3aXBaYCHHOM 3arOTOBKHU 10 TPEM YTIJIaM;

4) nepeHoC 3aroTOBKH MO TPEM KOOpAUHATAM K MECTy 00paboTKH;

5) ukcaius 3aroToBKM B 00padaThIBAIOIIEM CTAHKE;

6) o)kuJlaHue OKOHYAHMS 00pabOTKU JeTau;

7) U3BJIEUYECHUE 3aTOTOBKU U3 CTAHKA,;

8) opHeHTalus 3arOTOBKH 10 TPEM KOOPINHATAM;

9) nepemereHre 3aroTOBKM B OYHKEp TOTOBBIX U3CIHM.

41. JlaH noaymMapKOBCKHUH MPOIIECC CO CTPYKTYPOM, TPUBEICHHOW HA pUC.

[TomymapkoBckasi MaTpuia, Onpeesomias Mpouecc, UMEeeT BUJT

Puc. 3.1.
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0,3f11(t) 0,4f(t) 0,4f5(t)
h(t)=]01fy1(t) 0,6fy(t) 0,3fns(t)
0lfzi(t) 03fs(t) 0,6f33(t)
Wi
2 npu|t —Zq <0,25
11 - {O 68 OCmaJlibHblLXClYyUaAAX
B 1npu|t —]4 <05
- {O 8 OCmaJlbHblXClyUanx
2 npu|t —2| <0,25
13 - {0 6 OCMmAaJjlbHbIXCIYyUaAnx
1npu|t - 2| <05
21 - {O 6 OCmaJjlibHblXClyUanx
Snpu |t —1,5| <01
- {0 6 OCMAJlIbHbIXCIIYyUaAnx
4 npu|t ]4< 0125
{0 68 OCMAJIbHBIXCIIYUaAAX
Onpu|t —3| <0,05
{O 6 OCMAILHBIX CTIYYAAX
10 npu|t 4| <0,05
{0 6 OCmaJjlbHblXCIlyuanx
f = {10 npu |t - 5| <0,05
0 6 ocmanwvnvix aydanx
HeoOxonumo HaliTH MaTpUily MaTEMaTUUECKUX OKUJIaHUMN, MAaTPUILY TUCTIEP-
CUH, MaTPULly BEPOSTHOCTEN.
42. Jlan moayMapKOBCKHUH MPOLIECC CO CTPYKTYPOU, MTPUBEACHHON Ha PUC.
[TomymapkoBcKast MaTpuiia, OnpeAestonias Npouecc, MMeeT BU/T

Puc. 3.1.
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0,3f11(t) 0,4f(t) 0,4f5(t)
h(t)=]01fy1(t) 0,6fy(t) 0,3fns(t)
0lfzi(t) 03fs(t) 0,6f33(t)
Wi
2 npu|t —Zq <0,25
11 - {O 68 OCmaJlibHblLXClYyUaAAX
B 1npu|t —]4 <05
- {O 8 OCmaJlbHblXClyUanx
2 npu|t —2| <0,25
13 - {0 6 OCMmAaJjlbHbIXCIYyUaAnx
1npu|t - 2| <05
21 - {0 6 OCmaJjlibHblXClyUanx
Snpu |t —1,5| <01
- {0 6 OCMAJlIbHbIXCIIYyUaAnx
4 npu|t ]4< 0125
{0 68 OCMAJIbHBIXCIIYUaAAX
Onpu|t —3| <0,05
{O 6 OCMAILHBIX CTIYYAAX
10 npu|t 4| <0,05
{0 6 OCmaJjlbHblXCIlyuanx
f = {10 npu |t - 5| <0,05
0 6 ocmanwvnvix aydanx
HeoOxonumo HaliTH MaTpUily MaTEMaTUUECKUX OKUJIaHUMN, MAaTPUILY TUCTIEP-
CUH, MaTPULly BEPOSTHOCTEN.
43. Jlan moayMapKOBCKHUI MPOLIECC CO CTPYKTYPOH, IPUBEACHHOUN Ha PUC.
[TomymapkoBcKast MaTpuiia, OnpeAestonias Npouecc, MMeeT BU/T

Puc. 3.1.
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0,3f11(t) 0,4f1o(t) 0,4f;3(t)
h(t)=| 01fy1(t) 0,6fy(t) 0,3fy3(t)
0lfzi(t) 03fs(t) 0,6f33(t)
1
2 npu|t —Zq <0,25
11 - {O 68 OCmaJlibHblLXClYyUaAAX
B 1npu|t —]4 <05
- {O 8 OCmaJlbHblXClyUanx
2 npu|t —2| <0,25
13 - {0 6 OCMmAaJjlbHbIXCIYyUaAnx
1npu|t - 2| <05
21 N {0 6 OCmaJjlibHblXClyUanx
Snpu |t —1,5| <01
- {0 6 OCMAJlIbHbIXCIIYyUaAnx
4 npu|t ]4< 0125
{0 68 OCMAJIbHBIXCIIYUaAAX
Onpu|t —3| <0,05
{O 6 OCMAILHBIX CTIYYAAX
10 npu|t 4| <0,05
{0 6 OCmaJjlbHblXCIlyuanx
f = {10 npu |t - 5| <0,05
0 6 ocmanwvuvix aydanx
HeoOxonumo HaliTH MaTpUily MaTEMaTUUECKUX OKUJIaHUMN, MAaTPUILY TUCTIEP-
CUH, MaTPULly BEPOSTHOCTEN.
Heo6xonumo copmupoBaTh mpolecc U MOCTPOUTh MATPUIy CMEXKHOCTU U
MOJTyMapKOBCKYIO MaTpHILy JJIs1 ONPEICJICHUsI BO3BpaTa B COCTOSIHUE 1.
44. JlaH noayMapKOBCKHUH MPOIIECC CO CTPYKTYPOM, TPUBEIEHHOW HA pUC.
[TomymMapkoBcKast MaTpuiia, ONpeAeIstoNas MpoLuecc, UMEET BUT

Puc. 3.1.
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03f11(t) 04f;(t) 04fs3(t)
h(t)=| 01fp1(t) 0.6fy(t) 03fy(t)
01fg(t) 03fs(t) 0,6fs3(t)

2 npu|t —Zq <0,25
11 - {O 68 OCmaJlibHblLXClYyUaAAX
B 1npu|t —]4 <05
- {O 8 OCmaJlbHblXClyUanx
2 npu|t —2| <0,25
13 - {0 6 OCMmAaJjlbHbIXCIYyUaAnx
1npu|t - 2| <05
21 N {0 6 OCmaJjlibHblXClyUanx
Snpu |t —1,5| <01
- {0 6 OCMAJlIbHbIXCIIYyUaAnx
4 npu|t ]4< 0125
{0 68 OCMAJIbHBIXCIIYUaAAX
Onpu|t —3| <0,05
{O 6 OCMAILHBIX CTIYYAAX
10 npu|t 4| <0,05
{0 6 OCmaJjlbHblXCIlyuanx
f = {10 npu |t - 5| <0,05
0 6 ocmanwvuvix aydanx
HeoOxonumo HalTH MaTpUIly MAaTEMAaTUUYECKUX OKUAAHUN, MATPUILY TUCTIEP-
CHIi, MATPUILy BEPOSITHOCTEM.
45. Ilpssmoit pacdeT MaTEMATUYECKUX OXKUIAAHUM, TUCIIEPCUN, BEPOATHOCTEN
[0 MaTPUIIaM MAaTEMaTUYECKUX OXKWJIAHUH, JUCTIEPCUN U BEPOSITHOCTEM.
46. ITonymapkoBCcKasi MaTpuIla, ONPEIEIISIoIIasi IPoIecc, UMEET BU/T

Puc. 3.1.

03f15(t) 04fH(t) 04f(t)
h(t)=|0,1fy1(t) 0,6y (t) 0,3fy5(t)
01f31(t) 0,3f3,(t) 0,6f35(t)



21_

{2npu|t 1<0,25

Oeocm AJIbHBIXCIIYUanx

2 npu|t 2| <0,25
0 6 ocmanvuvixcayuasnx
1npu|t - 2| <05

06 ocman bHbBIXCIIYyUaAAX

~ {5 npult—15/<0.1

31_

06 ocm aJlbHblXCIIYUAAX

0 6 ocmanwvnvixcnyuasnx
Onpu|t —3| <0,05

Oe¢ OCMAJIbHBIXCIIYHUaAAX

{4 npu|t ﬂ< 0125

_{lOnpu|t—4| <0,05

f33 =

[TomyuuTh mponecc Ayl ONpENeSICHUsI BPEMEHU JTOCTHKEHUSI COCTOSIHUA 2 U3
COCTOSIHUS 1 M paccuuTaTh METOAOM MPAMOTO pacyeTa BEPOSTHOCTh JOCTUKECHUS, Ma-
TEMATUYECKOE OKHUJIAHUE W AUCIEPCHUI0 BPEMEHHU JIOCTHXKEHUS COCTOSIHHUSL 2 U3 CO-

CTOSTHUSA 1.

47. IlonymapkOoBCKasi MAaTpHU1La, OMPEICIIAIONIAs IPOLIECC, UMEET BUJL

rac

06 ocman bHbBIXCIYUAAX

10 npu |t - 5| <0,05
0 6 ocmanvuvixcyuasnx

03f11(t) 04f,(t) 0,4f13(t5
h(t)=|01fy1(t) 0,6y (t) 0,3fy5(t)
0lfzi(t) 03fs(t) 0,6f33(t)

2 npu|t —]1 <0,25
fii=

Oeocm AJIbHBIXCIIYUanx
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1npu|t —]4 <05

0 6 ocmanvubixcayuasnx
2 npu|t —2| <0,25

f13 =

Oe¢ oOCMAajilbHBIXCIIYUaAAxX

f12 =

[ {1 npult—2/<05

Oe OCMAJIbHBIXCIIYUAAX
(- {5 npuft-15/<01

Oe OCMAlbHBIXCIIYUAAX

B 4 npu|t —ﬂ <0125
2 Oe oOCmMajlbHbLXCIlYUanx
{10npu [t—3/<0,05

Oe OCMAJlbHblXCIlYyUanx

f
f31 =
10 npu |t - 4| <0,05

0 ¢ ocmanwvubix ciayuanx

10 npu |t - 5| <0,05
fos =

fsz =

0 6 ocmanvnoix cyuanax

[Tonyunuts mpolecc ajig ONPENEICHUs BPEMEHU BO3BpaTa B COCTOSIHUE 2 U
paccuruTaTh METOJOM MPAMOr0 pacuyeTa BEPOSITHOCTh AOCTHXKEHUS, MATEMAaTUYECKOE
O’KHMJIAHUE U JUCIIEPCUI0 BPEMEHU BO3BpATa B COCTOSIHUE 2.

48. Onepanuy ynpouieHus NoJIyMapKoBCKOTO Ipolecca.

49. OmnpeneneHre MaTeMaTUYECKOrO OXKHUAAHUS BPEMEHU BO3Bpara B CO-
CTOSTHUE METOJIOM TOCJIeI0BATEIbHBIX YIIPOIIICHUIA.

50 ompezaeneHue AUCIEPCUU BPEMEHU BO3BpaTa B COCTOSIHUE METOAOM IIO-
CJIEI0OBATENBHBIX YIIPOILIECHUM.

51. Omnpenenenue MaTeMaTUYECKOTO OXKUIAHUS BPEMEHU ONy>KIaHUsSI OT OJ1-
HOT'O COCTOSIHUSI K JPYTOMY METOJIOM MOCIEA0BATEIbHBIX YIIPOIICHUN.

52 ompeneneHue AUCIIEPCUU BPEMEHHM ONY>KJIaHWS OT OJHOTO COCTOSIHUS K
JPYroMy METOJOM MOCJIEI0OBATENbHBIX YIIPOLIEHUM.

53. IIpoBecTu TUIIOBBIE ONEpalUy ISl YIPOUIEHUS MOJIyMapKOBCKOTO MpPO-
necca (puc. 6.1) u onpenenuTh MaTOXKUIAaHUE BPEMEHHU JTOCTHKEHUS COCTOSHUS 5 U3

cocTtogHus 1.



13

Puc. 6.1

2 npu|t —Zq <0,25
o = {O 6 0CIaNbHBIX CTIYUAAX
3 1npu|t —]1 <05
- {0 6 0CIANbHBIX CTIYUAAX
2 npu|t 2| <0,25
foe = {0 6 0CIANbHBIX CTIYUAAX
npu |t - 2| <05
{0 6 0CIMAbHBIX CTIYUAAX
5npu|t 15| <01
Faa = {0 6 OCIMANbHBIX CTIYUAAX
4 npu|t ZI] <0125
fos = {O 6 0CIANbHBIX CIYUAAX
u5=¥0mmh—3sops
0 ¢ ocmanwvnvixcnyuanx
OHepaHI/II/I IIPpOBOJUTHL B TaKkou IIOCJIEAOBATCIbHOCTH .
PaCHICINICHUC COCTOAHNA 2,

YHUUYTOXKEHHUE TIETENIb HA COCTOSHUAX 3 U 4;

00BbEIMHEHNE COCTOSHUMN C MEPBOIO M0 YETBEPTOE U € MEPBOTO IO IO YETBEP-
TOE-IITPHX;

00beIMHEHNE TapAJJIEIbHBIX JYT.

54. IIpoBecTr THIIOBBIE ONEpaUUU ISl YIIPOUIEHUS MOJTYMapKOBCKOTO IPO-
1[ecca U ONpPEAETUTh MATOKNUIAHUE BPEMEHN TOCTUKEHHUS COCTOSHUS S5 U3 COCTOSHUS

: -
()

{2npuh—ﬂ£025
fi, =

06 ocm AJIbHBIXCIIYUaAAX

(o 1npu|t —iq <05
® os OCMANbHBIX CTIYUAAX
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2 npu|t - 2| <0,25
Oe ocCmajlbHblXCIlyUanx
{1 npuft—2/<05

0 6 ocmanvnbix cyuanax

f24 =
f33 =

5npu |t —1,5| <01

a4 =
0 6 ocmanvubvixcyuasnx

{4 npult-1 <0125
35~

Oe ocmajlibHblX Clyuanx

f
f

; 10 npu |t—3| <0,05

45 =
0 6 OCMAJlbHbIXCIIYUAAX

Ornepanuu NpOBOJUTH B TAKOW MOCJIEI0BATEIHHOCTH:

pacIIenIeHUe COCTOSIHUS 2;

YHHUUTOKECHUE METENb HAa COCTOSIHUSX 3 U 4;

00bEeIMHECHUE COCTOSHUN C TIEPBOTO I10 YETBEPTOE U C MEPBOTO 10 10 YETBEP-
TOE-IITPHUX;

o0beIMHEHNE TTapAIIJICIbHBIX JTYT.
55. Y3 nomyMapKOBCKOTO mpolecca

03f11(t) 04fo(t) 04f5(t)
h(t)=| 0121 (t) 0,6f2(t) 03f23(t)
01f31(t) 0,3f3,(t) 0,6f35(t)

rac
- {2 npuft—1<0,25
0 6 ocmansnvixcnyuasx
- {1 npu|t —]4 <05
0 6 ocmanwuvixcayuaax
2 npu|t —2| <0,25
f13= {

Oe¢ oCmaibHbLXCIYUaAnx

(o 1npu|t—2| <05
06 OCMANbHBIX CIIYUAAX

5npu |t —1,5| <01
f22 =

O6ocm AJIbHBIXCIIYUaAAX
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4 npu|t ]4< 0125
{O 6 0OCMAILHBIX CTLYYaAAX
Onpu|t —3| <0,05
for = 0 6 ocmanwnvixcayvanx
10 npu|t 4| <0,05
{0 6 0CMAILHBIX CTLYYAAX
(- {10 nput -5 <0,05
0 6 ocmanvuvixcayuanx
MOJIyYUTh TPOIECC IS ONPECICHUS BPEMEHH TOCTHXKEHUSI COCTOSIHUS 2 U3 COCTOSI-
HUS 1 ¥ paccuuTaTh METOJOM MOCJIEAOBATEIbHBIX YIPOIICHUN BEPOSTHOCTH JOCTH-

JKEHUS, MATEMAaTUYECKOE OXKUJIAHUE U JUCIICPCHUIO BPEMEHU JIOCTHXKEHUSI COCTOSIHUS 2
U3 COCTOSTHUA 1.

56. 13 momyMapKOBCKOTO MpoIriecca

03f11(t) 04fo(t) 04f3(t)
h(t)=| 01fp1(t) 0.6fy(t) 03fy(t)
0lfzi(t) 03fs(t) 0,6f33(t)

{2 npult—1<0,25
0 6 ocmanwvnvixcnyuasax
1npu|t —]4 <05
o = {O 6 0CIaNbHBIX CTIYUAAX
2 npu|t —2| <0,25
fis = {O 6 0CIMANbHBIX CTIYUAAX
B {1 npu|t - 2| <05
0 6 ocmanwvuvixcayuanx
5npu |t —1,5| <01
fo2 = {0 6 0CIAIbHBIX CTIYUAAX
{4 npu|t —ﬂ <0125
0 6 ocmanwvubixcnyuanx
10 npu |t —3| <0,05

31 -
Oe¢ OCMAIbHBIXCIIYUaAAX
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f, = {10 npu |t - 4| <0,05

06 ocman bHBIXCIYUAAX
(- {10 nput -5 <0,05

06 ocman bHbBIXCIIYUaAAX

IMOJIYUHUTD ITpOoHCCC MJIA OIIPpCACICHUA BPEMCHH BO3BpATa B COCTOAHUC 3u pacCUnuTaThb
MCTOIOM ITIOCJICOOBATCIIbHBIX YHPOHIGHI/Iﬁ BCPOATHOCTE JOCTHIKCHUA, MATCMATHUYC-
CKOC OKNIAAHNUC U NUCIICPCHUIO BPCMCHH BO3BPAaTa B COCTOSAHHUC 2.

IlepeyeHb KOHTPOJIBLHBIX 33JaHUH U (MJIM) BONPOCOB /1JIsl OLlEHKHN ¢(pOPMUPOBAHHOCTH KOM-
nereniuu IIK-4 (KoHTpoIMpyeMblii HHAUKATOP AocTHKeHUs KomneTenuu [TK-4.3)

57. OGiee onpezeneHne napamuieabHOro MOJTyMapKOBCKOTO MpoIecca.

58. Ilpocteiimuit M-napaienbHbIM MOTyMapKOBCKUM MPOIecC.

59. CopeBHoBanue B M-napajiiesbHOM MOJTYMapKOBCKOM TIPOILIECCE.

60. OnpeneneHre MIOTHOCTEW pacrpeiesieHUuss U BEPOATHOCTEH MOOeabl U
MOPaXEHUsSI B COPEBHOBAHUM.

61. OmnpexaeneHue MIOTHOCTEH paCMpEEICHUs] U BEPOSITHOCTEH MOOEnbl U
MOPaXEHUSI B COPEBHOBAHUU BBIPOKJAEHHBIX 3aKOHOB PaCIIpPEICTICHUS.

62. OmpezeneHue MIOTHOCTEW pACMpEEICHUs] U BEPOSITHOCTEH MOOEnbl U
MOPaXEHUsSI B COPEBHOBAHUU PABHOMEPHBIX 3aKOHOB PACIIPEICIICHHUS.

63. OmnpezeneHnue MIOTHOCTEW pacTpECICHUs] U BEPOSITHOCTEW MOOenbl U
MOPaXEHUsI B COPEBHOBAHUH BBIPOKIAECHHOTO U PAaBHOMEPHOT'O 3aKOHOB pacIpesese-
HUSL.

64. OmnpeneneHne TUIOTHOCTEH PACTIPEICIICHUSI U BEPOSTHOCTEH MOOEIBI U
MOpaXeHUsI B COPEBHOBAHUU. SKCIIOHEHIIMAJIbHBIX 3aKOHOB paclpe/IeJICHHUS.

65. CopeBHyoTCS M MPOIIECCOB S(t —Tm ), TaKux, YTO

Ty >..>Ty >...> Ty . HeoOxoaumo HaliTH BEpOATHOCTHBIE U BPEMEHHBIE XapaKTE-

PUCTUKU TTOOEIbI U TTOPAKEHHUS KaXI0T0 U3 MPOIECCOB B COPEBHOBAHUH.
66. [L1oTHOCTH pacrpeneieHus UMEIOT BUI:

= {2 npu|t —]4 <0,25

0 ¢ ocmanwvnvixcayuasax
{1 npu|t —]4 <05
0 6 ocmanwnvixcayvanx
{2 npuft—2|<0,25

Oe¢ oOCMajlbHBIXCIIYUaAiAxX

f
f

12 =
13 =

= 1npu|t - 2| <05
0 6 ocmanwvnvixcayvanx
(- {5 npult-15<01

0 6 ocmanwvuvixcayuasnx
; {4 npu|t—ﬂ£0,125

23~
0 6 ocmanvubvixcnyuanx
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B 10 npu |t —3| <0,05
06 OCMANbHBIX CIIYUAAX

10 npu |t - 4| <0,05
fso =

0 6 ocmanwvnvixcnyuanx
‘ 10 npu|t—5| <0,05
*® los O0CMANbHBIX CTIYUAAX

HCO6XOI[I/IMO HAWTH MJIOTHOCTHU pacinpcaciiCHus BCPOATHOCTHBIC XapPaAKTCPH-
CTUKH , MATCMATUICCKUC OKUIAHUA U JUCIICPCHUHA HO6€I[BI H IIOPAKCHUA B COPCBHO-

Banuy kaxnoi tpoiikn: (f1q, fo1, f31), (f12, 20, fa2), (f13, f23, fa3),

67. OLieHKa BpEMEHH OKHJIaHMUSI.

68. OueHka BpeMEHU OXUAAHUS I IUIOTHOCTEH pachpenesieHus, onpese-
JICHHBIX BBIPOKJIEHHBIMU 3aKOHAMU.

69. OueHka BpeMEHU OXUJAHUS ISl TUIOTHOCTEW PaCIpeesieHus, OIpeie-
JICHHBIX PABHOMEPHBIMHU 3aKOHAMH.

70. OueHKa BpEMEHU OXUJIAHUS JJIS1 THIOTHOCTEW pacHpenesieHus], Onpeae-
JICHHBIX BBIPOXKICHHBIM U PABHOMEPHBIM 3aKOHAMHU.

71. OueHka BpeMEHM OXKWJAHUS [JIs IJIOTHOCTEN paclpeleNieHus, onpeae-
JIEHHBIX 3KCIIOHEHIIMAIBHBIM U IPOU3BOJIbHBIM 3aKOHAMH.

72. CopeBnyroTcs M MIPOIIECCOB S(t -Tm ), TaKux, 4TO

T1=0,5Ty =1, T3 =2,. HeoOXxonuMo HaWTH IUIOTHOCTH PAaCIpPEACICHUS BPEMEHH
OXKUJAHUS JJIs1 KaKA0M mapbl BEIPOKACHHBIX 3aKOHOB.

73. IInoTHOCTH pacnpeesicHus UMEIOT BU:

f _{2 npuft-1<0,25 . _{1npu|t—2q <05

2
Oe ocCmajlbHblXClyuasax Oe OCMAlbHbIXCIIYUaAnx

HeoOxoaumo HalWTW TJIOTHOCTH PACMPEACIICHHUS BPEMEHHM OXHUIAAHMS IS
ATOM MAapbl 3aKOHOB.

74. IInoTHOCTH pacnpenesieHus UMEIOT BU:

‘o {1 npult—2/<0,5 o {1 npult-15<05

Oe OCMAJlbHbIXCIIYUaAnx Oe OCMAJIbHbIXCIYUaAAX

HeoOxonumMo HaWTH TUIOTHOCTU pacIpeleeHUs BPEMEHU OXHUIAaHUS IS
ATOM Iapbl 3aKOHOB
75. IInoTHOCTH pacupeaesieHuss UMEIOT BUL:
1npujt—2/<0,5
f5={ puft=2 fe=08(t—2)
0 6 OCmaJlbHblXCIlyuanx
HeoO6xomuMo HaWTH TUIOTHOCTH paCIpEeASiICHUS BPEMEHU OXHIAHUS IS
ATOM Iapbl 3aKOHOB
76. IInoTHOCTH pacnpenesieHus UMEIOT BU:

{lnpu|t —2| <05 f6 _ 8(1: _1)

5 =
06 ocman bHbBIXCIYUAAX

HeoOxonumo HaWTH TUIOTHOCTH paclpelesieHUs] BPEMEHU OXUIAHUS IS
ATOW Mapbl 3aKOHOB
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7°7. ILIOTHOCTH paclpeaeieHUsI UMEIOT BUL:
1 t—2/<05
ff{ B fg =5(t-3)

Oe¢ OCMAJIbHBIXCIIYUaAAX
H€O6XOI[I/IMO HAWTU IJIOTHOCTH pacnpeaciaCcHuss BPCMCHHU OXUIAHUA JIA
ATOM ITapbl 3aKOHOB.

78. I[aHI:I IMOJTYMAPKOBCKHUC ITPOUCCChI CO BPCMCHCM BLIIIOJIHCHU S
f {2 npuft—1<0,25
=

Oe¢ ocmajlibHblXClyHuanx

‘¢ 1npu|t —ﬂ <05
2" oe O0CMANbHBIXCIYUAAX

¢ _{O,5npu|t—]4£1
° Oe OCMAJl1bHbIXCIIYUaAAX
Heo0xoammo nmpoBeCTH aHaIN3 COPEBHOBAHMS MEX]Y MPOLECCAMHU.
1) Onpenenuth MIOTHOCTh paclpeiesieHUusl BpEMEHU 10 MOOEIbl OJTHOTO U3
YYaCTHHKOB.
2) Onpenenuth MIOTHOCTD PACIPENEIECHUSI BPEMEHU BpeMsl 10 MOOe bl KaxK-
JI0TO U3 YYaCTHUKOB.
3) OmnpenenuTh IJIOTHOCTh PACHpEENICHUsI BPEMEHHU 110 MOPaKEHUsI OAHOIO
U3 YYaCTHHUKOB.
4) OnpenenuTs MIOTHOCTh PACTIPENEICHHS] BPEMEHHU /10 MOPAXKEHUS KaK10TO
13 YYaCTHHUKOB.
5) Omnpenenutb BpeMsl OKUJAHUS MEPBBIM YYACTHUKOM, KOI/IA JHUCTAHLHUIO
3aBEPIIUT BTOPOU U TPETUN YUaCTHUK.
79. Hoctuxenue ¢punua K npoueccamu uz M.
80. ITycTh COpEBHYIOTCSI TPOLIECCHI
. {2 npu|t —ﬂ <0,25
L=

06 ocman bHbBIXCIYUAAX

1nput-1<05
¢ _Jimpult-1
0 6 ocmanwvuvixcayuasnx

- 3npu|t —Zq <0165
* o O0CMANbHBIXCIYUAAX

Heobxoaumo omnpenenuts TIOTHOCTh paclpeieeHUs] BPEMEHU JOCTHIKEHUS
MOTJIOIIAOIIETO COCTOSIHUSL OTHUM M3 TPEX MPOLECCOB
81. ITycTh COpEBHYIOTCS TPOLIECCHI

. 2 npu|t —]4 <0,25
! 0 6 ocmanvubvixcayuanx

{1 npu|t —ZI] <05
f,=

Oe¢ oOCmMajlbHblXClyuanx

- 3npu|t —Zq <0165
0 6 ocmanwvnvixcnyuasax

Heobxoaumo omnpeaenuts TIOTHOCTh PACTIPEETICHUS] BPEMEHU JTOCTHKCHHS
MOIJIOLIAIOLIETO COCTOSAHUS IBYMS U3 TPEX IIPOLECCOB.



19

82. Cnoxubslii M-niapasuiensHblid oyMapKoBCkuid mpouecc. dopmupoBanue
CTPYKTYpBHI.

83. Cnoxublii M-niapasnienbHblid oIyMapKoBCkuil nmpornecc. @opMupoBaHue
CTOXACTHUYECKOM U MOJTYMAapKOBCKOW MaTPHL.

84. JlaHbl TIOJIyMapKOBCKHE IMPOLECCHl CO CTPYKTypamMu, NPUBEICHHBIMU HA

puc.

[TomymapkoBckasi MaTpuiia, onpeAensonas npouecc 1, umeer Bu
0 0,4f15(t) 0,6f5(t)

hy(t)=| 0.1f5(t) 0 09fy3(t)|,
0,7f31(t) 0,3f3,(t) 0

rac
B {1 npu|t —ﬂ <05
2=

f
0 6 ocmanwuvixcayuanx
(o 2 npu|t —2| <0,25

13—
Oe OCMAailbHBIXCIIYUAAX

3 1npu|t—2|£0,5

f,.=
21
Oe ocCmajlbHoulXCilyuanx

- {4 npult-1 <0125
0 6 ocmanwvnvixcnyuasx
10 npu |t —3| <0,05
0 6 ocmanwvnvixcayuanx
10 npu |t - 4| <0,05
fso = {

0 6 ocmanbubix ciayuanx

f31 =

I1oCTpOUTB CTPYKTYPY CIIOKHOTO IAPALIEIBHOTO IIPOLEcca.
85. JlaHbl MOJTyMapKOBCKHE MPOLECCHI CO CIEAYIOMNMHU CTPYKTYPAMHU.
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[TomymapkoBckasi MaTpuiia, onpeAensonas npouecc 1, umeer Bua
0 0,4f;,(t) 06f3(t)
hy(t)=| 0.1f2(t) 0 0,9f23(t)|,
0,7 f3q(t) 0,3fz(t) 0
ne
3 1npu|t —ﬂ <05
2 {O 6 OCMAJIbHBIXCIIYUAAX
_{2 npuft—2<0,25

Oe oOCmMalbHBIXCIIYUaAix

T
f
fla=

1npu|t - 2| <05
f21 =

06 ocman bHbLIXCIYyUaAAX

(o 4 npu|t —]4 <0125
2o 6 OCHAIbHBIXCTIYUAAX
10 npu |t —3| <0,05
f31 =

Oe¢ OCMAaJjlbHblXCIlyUanx

. {10 npulft—4<0,05
2 Oeocmaﬂbnbtxcvlylm}lx
HaiiTi noiayMapKoBCKYyI0 MaTpUILy CJIOKHOTO MapajuieIbHOIo IpoLecca.
86. CocraBneHue pacnucaHuil GQyHKIIMOHUPOBAHUS Y3JI0B U OJIOKOB poboTa
(mapHbIE MHOTOCTAIUIHBIE COPEBHOBAHUS).
87. CopeBHOBaHMS B 3cTadere.
88. Onenka 3((peKTUBHOCTU COPEBHOBAHMI B 3cTaeTe.
89. B mapHo#i cTadere nepBblii y4aCTHUK MPOXOIUT ATAIbI 32 BPEMsI
{2 npu|t —]4 <0,25
fi =

O6ocm AJIbHBIXCIIYUAAX

12 —

1npu|t —]4 <05
{0 68 OCmaJjlbHblXClyUanx
- {2 npuft—2|<0,25
O¢ oOCMalbHBIXCIIYUanx
BTopoil yuacTHUK ITPOXOIUT ITAIIBI 32 BPEMSI.
- {1npu|t -2<05
O¢ oCmajlbHoulXClyuasnx
(- {5 npult-15<01
Oe¢ oCmajlbHbLXCIlyUanx
B 4 npu|t —ﬂ <0125
2 {0 6 OCMmAJjlbHblXCIlYyUanx
[IpoBecTu ananus 3ctadeTsl.
90. Cxema 1udpoBoro ympaienus pexxkumom VM.
91. Cxema 1upoBoro yrpasieHus: TpeX(pa3HbIM IIarOBBIM JIBUTATEIIEM.
92. Jluckpetnsie (penieTyarpie) GyHKITUU.
93. JIuneiiHple U HEMMHEWHBIC JUCKPETHBIC (PYHKITUH.
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94. Koneunas pa3HOCTh, KOHEUHAsI CyMMa.

95. JluckpeTHoe ypaBHEHHE.

96. PazHocTHBIC ypaBHEHUS.

97. JluHeiiHble pa3HOCTHBIC ypaBHEHWsA. HeoqHOpOIHBIE W OXHOPOIHBIC

ypaBHEHUSI.

98. Pemienne pa3HOCTHOTO YpaBHEHHUS
99. BeluncneHue CBEPTKU JIBYX JUCKPETHBIX (DYHKITUH.

3. OueHo4HbIe CPpeACTBA (OLEHOYHbIC MATEPHAJIBI) AJI IPOBEICHUS IPOMEIKY-

TOYHOM aTTeCTANMH 00YYAIOIIMXCS M0 JUCHUILIMHE (MOIYJII0)

Hepeqeﬂb KOHTPOJ/IbHBIX 3aJJaHUH U (]/I.]'I]/I) BOIIPOCOB IJIA OUECHKH C(l)OpMI/IPOBaHHOCT]/I KOM-

nereHuun [MK-4 (koHTpoIMpyeMblii MHAMKATOP AocTHKeHUs KommeTenuuu ITK-4.1)

100. HepexypcuBHbIil GUIBTP.

101. PexypcuBHbIN HUIBTP.

102. Peamuzamus auckpernoro TN -perymnsaropa.

103. YucneHnHoe pelieHrne pa3HOCTHBIX YPABHEHHM.

104. Peanuzanus GuibTpa, OCHOBAHHOTO Ha MOPSIKOBBIX CTATUCTUKAX.
105. MuckpetHoe nmpeobpazoBanwue Jlammaca. Z—mpeoOpa3oBaHue.

106. Cesi3p Mexay npeobpazoBanueM Jlamnaca u D-Z-npeobpazoBaHusimMu.
107. JIuneitnocTh Z-TipeoOpa3oBaHMs.

108. CmerieHne B 4aCTOTHOM OOJIACTH.

109. Cmermienne B CUTHAIBHOM 00JIaCTH.

110.0OcHoBHbIE CBOMCTBA Z-TIPeOOPa30BAHUS.

112. N3o0pakeHre KOHEUHON CyMMBI.

113. N3o0pakeHre KOHEUHBIX Pa3HOCTEH.

114. HavanpHOE 3HaYCHUE TUCKPETHON (QYHKITUH.

115. Koneunoe 3HauC€HHE TUCKPETHON (DYHKITUU.

116. IIpeobpazoBaHue CBEPTKU AUCKPETHBIX HYHKIIUNA

117. TlpencraBnenue pa3HOCTHBIX YPABHEHUM B 4aCTOTHOM 00JIaCTH.
118. IlepenaTounast GyHKIUS PA3OMKHYTON CUCTEMBI.

Hepeqeﬂb KOHTPOJ/IbHBIX 3aJjaHuH U (I/IJ'II/I) BOIIPOCOB IJIA OUECHKH C(l)OpMHpOBaHHOCT]/I KOM-

POH.

nereniun I1K-4 (koHTpoIMpYyeMblii HHIUKATOP AocTHKeHUsI kKomneTeHuu ITK-4.2)

119. TlepenaTtounast yHKIMS MOCIEIOBATEIBHO PACIIONIOKEHHBIX AJIEMEHTOB.
120. IlepenaTtounast yHKIMs NapaJIEIbHO PACIOJIOKEHHBIX JIEMEHTOB.
121. TlepenaTtounast QyHKIUsI 3aMKHYTOU CUCTEMBI.

122. Ilepenatounas GyHKIHS TUHEHHOW CUCTEMBI C TIPOU3BOJIBHON CTPYKTY

123. CTpykTypHOH YyHOpPOIIEHUE CUCTEMBI C MPOU3BOJBHOW CTPYKTYpOIl.

YHUUTOKEHHE MECTHBIX KOHTYPOB 00OpaTHOM CBSI3H.

124. CtpyKTypHOE YHpOIIEHUE CHUCTEMbI C MPOU3BOJBHOW CTPYKTYpOIl.

YHUYTOKEHUE IIEMEHTOB CTPYKTYPBHI.
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125. TunoBasi CTpYKTypHasi cXema yIpaBlIeHUs: poOoTaMu.

126. CtpykTypHas cxeMa pa3oMKHYTOTO 0OBEKTa.

127. CtpykTypHas cxemMa 3aMKHYTOI'0 00OBEKTA.

128. MarpuuHoe ypaBHEHHE, OMNKCHIBAIOIIEE CTPYKTYPHYIO  CXEMY
3aMKHYTOT'O O0BEKTA.

129. Topsaok XapakTepUCTUYECKOTO MOJIMHOMA CUCTEMBI C TIEPEKPECTHBIMU
CBSI3SIMU.

130. ITopsinok XapakTepUCTUIECKOTO MOJIMHOMA CUCTEMBI 0€3 MEePEKPECTHBIX
CBA3EH.

131. TlorpemmHoctd MeTtoAa LU(POBOrO YIPaBICHUS MHOTOKOHTYPHBIMU
o0BEeKTaMuU

132. CrpykTypHas cxeMa 3aMblKaHUsI OOpaTHBIX CBsi3ed uyepe3 HU(PpPOBOI
KOHTPOJLIEP.

133. TlorpemHocTy ouPPOBKU CUTHATIOB OOPATHOM CBSI3H.

IlepeyeHb KOHTPOJIBHBIX 33JaHUH U (MJIM) BONPOCOB /1JIs1 OLlEeHKHU ¢(pOpPMHPOBAHHOCTH KOM-
nereHuun [MK-4 (koHTpOIMpyeMblii HHAMKATOP AocTHKeHUs KommeTenuuu ITK-4.3)

134. Myaposslii 3pdexT npu onudpoBke.

135. Yucroe 3ana3abiBaHuE.

136. lllym nonuHra.

137. [lepexoc naHHBIX.

138. Hudposoe ynpapieHne HETMHEHHBIMU 00bEKTAMU

139. TunoBbie HEMMHEWHOCTH U UX MaTEMAaTUYECKUE MOJIEIIH.

140. Crartuueckne XapaKTEPUCTHKH THMA «30HA HEYYBCTBUTCIBHOCTH,
«OTpaHUYEHUEY, peJieiiHas XapaKTepUCTHKA, TPEXIO3UI[MOHHOE PelIe.

141. Cratnueckas XapaKTepUCTUKA TUIIA «CYXO€ TPEHUEY.

142. CraTtndeckasi XxapaKTepUCTUKA THUIIA «THCTEPE3UCH.

143. Cratrdeckast XapaKTepHUCTHKA THITA «TFO(TY.

144. CrpykrypHas cxema LU(POBOro YIPaBICHUS MAHUITYISUOHHBIMUA
CHUCTEMAaMHU, BKJIFOYAIOIIMMU TUTIOBbIE HETUHEUHOCTH.

145. Mertonpl  MOJEIMPOBAHMS  YIPABISIEMBIX  MAHUIYJIATOPOB  C
HEJIMHEMHOCTSIMU.

146. 3agaun ympaBieHus, pemaeMble B pOOOTOTEXHUYECKUX CUCTEMax

147. 3anaya 3axBara rpysa.

148. 3amaua oTnyckaHus rpysa.

149. 3apaua nepemenieHus rpy3a U3 OJHON TOUKHU B JPYTYIO.

150. 3amava nepemenieHus rpysa u3 OJHOM TOYKHU B APYTYIO C 38JJaHHOM CKO-
POCTBIO.

151. 3amaua mepemeleHus: rpy3a U3 OJHOW TOYKU B JIPYTYHO MO 33JaHHOU
TPaeKTOPHHU.

152. MaTepnionsuus CIulaiiHamMu.

153. NHTepnonsaunoHHbIi noauHoM Jlarpanxa.

154. TlomaroBas peanu3aiusi TPACKTOPHIl.

155. JlunaMuueckrue 1 KHHEMAaTHYECKUE aJTOPUTMBI.
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156. I1nanupoBaHue MO3TAITHOTO MPOXOXKIECHUS TPACKTOPHUHU.

157. Ocradera ¢ akTUBHBIM U MTACCUBHBIM CYObEKTaMHU.

158. Ilporiecc ¢ aKTUBHBIM M TACCHBHBIM CYOBEKTaMHU.

159. Hudponas moaenb 3ctadeThl.

160. Db dexT Huubeit B udpoBoii Moaenu sctadera.

161. Tpaektopusi B IpOCTPAHCTBE COCTOSIHUM MPU HaTU4IUK d(PPeKTa HUUbEH.

162. Ouenka 3pheKTUBHOCTH COPEBHOBAHUS.

163. Curnan, mojaBaeMblii Ha BXOJ pPOOOTOTEXHHYECKOW CHCTEMBI
X =Sin 27t , nuckpeTuzupyercs ¢ nepuoaom t. Heodxomumo:

HAWTHU BbIpa)KEHUE ISl 3HAYEHUI OTCYETOB IUCKPETHOTO CUTHAIA;

MOJIYYUTHh (POPMYITY JJIS AaHAJIOTOBOT'O MPEACTABICHHS TUCKPETHOTO CUTHAIA,

NOJIy4UTh OPMYITY JIJIsi KOEYHOM Pa3HOCTH MIEPBOT0, BTOPOTO U T.II. OPSIJIKA
JMCKPETHOTO CUTHAJIA;

MOJIYYUTHh (POPMYITY 11 KOHEUHON CYMMBI JUCKPETHOTO CUTHANA;

MOJIYYUTh BBIPAXKEHUE JJII aHAJIOTOBBIX MPECTaBICHUI KOHEYHOW CYMMBI U
KOHEYHOM Pa3HOCTH.

164. Curnan, mnogaBaeMblii Ha BXOJl POOOTOTEXHUYECKOU CHUCTEMBI

t
X = exp(— ?j , TUCKpEeTU3UpyeTcs ¢ nepruogom t. Heodxoaumo:

HAWTH BBIPAKECHUE [l 3HAYCHUN OTCYETOB AUCKPETHOIO CUTHAJIA,

HOJyYUTh (OPMYJITY JUIsl aHAJIOTOBOTO MPEACTABICHUS IUCKPETHOTO CUTHATIA;

HOJyYUTh (POPMYITY Ul KOEYHOM pa3HOCTH MEPBOr0, BTOPOTO U T.II. MOPSJIKaA
IVCKPETHOT'O CUTHANA;

MOJIYYUTh (GOPMYITY JUIsl KOHEUHOM CyMMbI JUCKPETHOTO CUTHAJIA;

MTOJIYYUTh BBIPAKEHUE ISl aHAJIOTOBBIX NPEACTABIECHUNA KOHEYHOU CyMMBI U
KOHEYHOW Pa3HOCTHU IMCKPETHOTIO CUTHAJIA.

N n

o X
165. 3amano snmHeliHoe muddepeHnnansHOe ypaBHEHHE Y. ap — = cost.
Heobxoaumo moy4uTs 3T0 ypaBHEHHE B BUJIE Pa3HOCTHOTO YpaBHEHUSI.
N d"x
166. TlomyunTh perieHue pasHOCTHOTO ypaBHEHUS Y. 8p, —— =COSt s
ciayyas N = 1.
N d"x
167. Tlomy4nuTh pemieHWe PasHOCTHOTO YpaBHEHUS . @ = cost nmus
n=0 dt
ciydas N = 2,

168. TlocTpouTh HEPEKYPCUBHBINA (PHIIBTP, PEATU3YIOMIUA HUMITYJIBCHBIN OT-
KIIUK X = exp(—t).

169. IloctpouTh peKypCUBHBIN (QUIBTP, pEATH3YIONINN TepeaaTOUYHYIO

=L %} - onieparop auddepeHIpoBaHus.
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4. OneHo4HbIe cpeacTBa (OLEHOYHbIC MATEPHAJIbI) VIS IPOBEACHHUS NPOMEKY-
TOYHOM aTTeCTANMH 00y4AKIINXCH (3AIUTHI KYPCOBOil padoThl (IpoeKTa)) mo
AUCHHUIIAHE (MOIYJII0)

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONIPOCOB Il OLlEHKH C()OPMHUPOBAHHOCTH KOM-
nerennun [1K-4 (koHTpompyemblii nHAMKATOP AocTH:KeHUs KommeTenuun ITK-4.1)

1. Pabora cucteMsl OoNIpCACIIACTCA MATPUYIHBIM YPABHCHUCM !

K11 1
X —¢ (T]_lZ +1)Z
1 Koo
(T222 +1)Z_

Cucrema 3amblkaercs uepe3 uudpoBoit koHTposuiep. Ilpu ympaBnenun
00ecreunBaroTCsl 3aJ€pPKKM [0 BPEMEHU MEXKAY BXOJHBIMU BO3ACUCTBUAMHM, Tj.
CurHanbl oOpaTHOM CBS3M TOCTYMAlOT B KOHTPOJUIEP C MEpeKocoM T,. OOparHas
CBSI3b SIBISICTCS €IUHUYHOM. 3ajep’Kka MEXJy BBOJAOM BTOPOrO CUTHaja OOpaTHOM
CBSI3M U MOSIBJIEHUEM NEpBOro curHaina g; paBHa T3H. B mudpoBom koHTpoIIepe
peanuzoBan [IM/[-perynstop. HeoOxoaumo HallTH TOJHYIO MEPEIATOYHYIO
(YHKUIHIO 3aMKHYTOH CUCTEMBI.

2. PaboTa cucTeMbl OnpeessieTcsl MaTPUYHBIM YPAaBHECHHEM

k11 k2
X —g T1212('?_.,11T112 +1 Tioz+1
Ko1 Koo
| Tzl T3 2E09Topz +1)

Cucrema 3amblkaeTcst yepe3 HHU(ppoBoi koHTposiep. Ilpu ynpaiaeHun
00ecreynBalOTCs 3a7EPKKU MO BPEMEHU MEXKAY BXOJHBIMU BO3ACHCTBUSAMH, Ti.
Curnanbel oOpaTHOM CBSI3W MOCTYNAalOT B KOHTpOJUIEp C mepekocoM T,. OOparHas
CBS3b SIBJISIETCS €IMHUYHOM. 3a/iepKKa MEXIy BBOJOM BTOPOIrO CUTHaJla OOpaTHOM
CBSI3U M TIOSIBJICHMEM IEpPBOro curHaia € pasHa T3H. B mudpoBoM koHTposepe
peanmuzoBan  [IM]/[-perymsitop. HeoOxoaumo HalTH TOJNHYIO TEpeIaTOUYHYIO
(yHKUHIO 3aMKHYTON CUCTEMBI.

3. Pabota cuctemsl onpeaenseTcss MAaTPUYHBIM ypaBHEHUEM:

k11 ko
X =g T112+1 T122+1
Ko1 Koo

T21Z +1 T222 +1

B cucteme aeiicTBYIOT HEIMHENHOCTU THIIA «CYXO€ TpEHHUE», MoPT B 0Opart-
HOI1 cBsi3u. HeoOXoaumMo MocTpouTh CTPYKTYPHYIO CXEMY PA30MKHYTOM CUCTEMBI.
4. PaboTa cUCTEMBI ONIPEAEIIeTCS MATPUYHBIM YPABHEHUEM:
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k11 ko
X =g T112+1 T122+1
koq Koo

T21Z +1 T222 +1

5. Cucrema 3ampikaeTrcsi dYepe3 mnudpoBoii KoHTpoyuiep. B cucreme
JEHCTBYIOT HEMHEHHOCTU THUIIA «CyXO€ TpeHHe», JopT B oOpaTtHOM cBsi3u. [lpu
yIOpaBICHUN OOECIEYMBAIOTCS 3aJCPKKH IO BPEMEHH MEXKIYy BXOJHBIMU
BO3JleCTBUSIMHU, T;. CHUTHambl OOpaTHOM CBSI3W TMOCTYMAalOT B KOHTPOJJIEp C
nepekocoM T,. OOpaTHasi CBSI3b SABISETCS €AMHUYHOW. 3a/iep)kKKa MEXAY BBOIOM
BTOPOIr'O CHUTHaja OOpaTHOM CBSA3W M MOSBICHHEM IIEPBOIO CUTHaNIA €; paBHa T3H. B
udpoBom KoHTposuiepe peanuzoBad [11][-perynsrop. HeobxoauMo HalTH MOJIHYIO
NEepPeIaTOYHYI0 (PYHKIHIO 3aMKHYTON CUCTEMBI.

6. Jlyist paboThl cCBapOYHOr0 poOOTa HEOOXOAMMO OOECIIEUUTD JIBUKEHUE CBa-
POYHOM TOPEJIKH MO CIEIYIOMIEH TPACKTOPUU:

X(t)=at;
yit =bsin 2mwt; (9.9)
z(t)=c,

riae X, Y, Z - JeKapTOBBl KOOPJWHATBI, @ - CKOPOCTH JBM)KCHHS Topenkw, b -
aMIUTUTY/1a KoJieOaHui OTHOCUTEIILHO I11BA; € - BBICOTA TOPEJIKH HAJl IIIBOM.
Heobxoaumo
pa3OUTh TPACKTOPUIO HA TUCKPETHBIE OTPE3KHU.
OILICHUTH OLITUOKY TUCKPETU3AIINY;
pa3paboTarh aNTOPUTM MOIMIATOBOTO (POPMUPOBAHUS I1TBA, 00SCIICUNBAIOIIUN
TUTABHOE JIBUJKEHUE TOPEIKHU.
7. Jlns paboThl cBapoYHOTro poOoTa HEOOXOAMMO 0OCCIICUUTh JIBUKEHUE CBa-
POYHOM TOPEJIKH MO CIAEAYIONIEH TPACKTOPHUU:
X(t)=asin 2mot;
y(t)=Dbsin 2nmwt; (9.9)
z(t)=c,
rae X, Y, Z - JIEKapTOBBI KOOPJIMHATBI, @ - CKOPOCTH JABMXKCHHS Topenku, b -
aMIUTUTY/a KoeOaHui OTHOCHTEIILHO IIIBA; ¢ - BBICOTA TOPEIIKH HAJT IITBOM.
Heo0Oxoanmo
pa3OuTh TPACKTOPUIO HA TUCKPETHBIE OTPE3KH.
OIICHUTH OITUOKY TUCKPETH3AIINY;
pa3paboTaTh aNTOPUTM MOMIATOBOTO (POPMUPOBAHUS I1TBA, OOSCIICUNBAIOIIIAN
MJIAaBHOE JIBMYKCHHE TOPEITKH.
8. Onucath ABMKEHUE MAHUTTYJIATOPA, KOTOPBIN MUIIET OYKBY «I .
9. Onucarp IBMKEHUE MAHUITYJISITOPA, KOTOPBIN MUIIIET OYKBY «a».
10. Tlpy muaHUPOBAHWUU TEXHOJIOTMYECKOTO Tpoiiecca ObLIN MOJYYSHBI Clie-
TYFOIIME TUCKPETHBIC 3HAUCHUS PENIECPHBIX TOUCK TPACKTOPHH.

N 1 2 3 4 5 6 7 8 9 10

X 7 4 6 8 3 6 1 6 5 4

y 1 2 3 2 1 2 3 2 1 2
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z | 9 | 7 | 5] 8 | 4] 3 10| 2 | 5 | 6 |

HeoOxoanmo:

anmpoKCUMUPOBATh KPUBBIE C MOMOIIbIO MHTEPIOJAIIMOHHOTO MHOTO4JIeHa
Jlarpanxa,;

pa3OUTh TPACKTOPUIO HA TUCKPETHBIE OTPE3KHU.

OIICHUTH OITUOKY TUCKPETH3AINN;

pa3paboTaTh aJTOPUTM TOMIATOBOTO JIBIKCHHS CXBaTa poOOoTa.

IlepeueHb KOHTPOJIbHBIX 32/1aHUI U (MJIH) BONPOCOB /IJIsl OLEHKH C(hOPMHUPOBAHHOCTH KOM-
nerenuu IIK-4 (KoHTpoIMpyeMblii HHAUKATOP AocTHKeHus KommeTenuuu ITK-4.2)
2n
yA

[z” —exp(- a)]2 |

1. Haiitu opurunall, COOTBETCTBYIOIIUN N300paKEHUIO

2. Haiitu nzoOpaxenue pyHKIUU nk ;

3. Haiitu nzo0paxkenue QyHKIuu N kena,

4. Haittn Z[M}
n
5. lana cTpykTypa, IpuBE/ICHHAs Ha pHC. 5.5.

Puc. 5.5. CTtpykTypa cucTeMbl

Haiitu nepenatounyro GyHKIIHIO £

6. PaGoTa cuctemsl onpeensieTcss MaTpUIIeH

k11 ko 0
Tliz +1 T122 +1
X _| ka Ko ¢

F T21Z +1 T222 +1

1 0 1
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HeoOxonumo HaWTH peakiUi0 CUCTEMbl Ha €IUHUYHOE CTYIEHYATOe
BO3JIEUCTBHE.

7. CucreMma
ki1 k2
T112 +1 T12 z+1
X _| ka Kz ¢

F T21Z +1 T222 +1

1 0 1

3aMBIKA€TCsl EAUHUYHON OO0paTHOU CBA3bI0. HeoOX0aMMO HANTH peakUui0 CUCTEMBI
Ha €IMHUYHOE CTYNIEHYaTOE BO3/ICUCTBUE
8. PaboTa cuctemsl onpeaensieTcss MaTPUYHBIM ypaBHEHUEM:

k11 k1o

X =g T]_lZ-l-l T122+l
Kog Koo

_T21Z +1 T222 +1_

Cucrema 3ambikaeTcsi yepe3 wuU@ppoBol KoHTposuiep. [lpum ympaBieHun
00€eCreynBalOTCs 3a[EPKKU MO0 BPEMEHU MEXKAY BXOJHBIMU BO3ACHCTBUSAMH, Ti.
Curnanbl 0OpaTHOM CBSI3W MOCTYNAlOT B KOHTPOJUIEp C mepekocoM T,. OOparHas
CBSA3b SBJISIETCS €IMHUYHOM. 3a/iepKKa MEXy BBOJOM BTOPOIrO CUTHaJIa OOpaTHOM
CBSI3U W TIOSIBJICHHEM IEpPBOro curHaia € paBHa T3H. B mudpoBoM koHTposepe
peanmuzoBan [IM]/[-perymsitop. HeoOxoaumo HalTH TOJNHYIO TEpeIaTOUYHYIO
(yHKUHIO 3aMKHYTON CUCTEMBI.

9. PaboTa cucTeMbl onpenessieTcsi MaTPUYHBIM YPAaBHECHHEM

ki1
X —¢ T]_lZ +1 )
0 22
i T222 +1_

Cucrema 3ambikaeTcs uepe3 mudpoBoi koHTposuiep. [lpu ympaBieHun
o0ecrneunBalOTCs 3aJIEP’KKU IO BPEMEHU MEXKIY BXOJIHBIMU BO3JCHCTBUSIMU, T;.
Curnansl oOpaTHOM CBSI3W TOCTYNAIOT B KOHTPOJUIEp C mepekocoMm T,. ObOparHas
CBSI3b SIBJSICTCS €IMHUYHOM. 3a/iepKKa MEXy BBOJOM BTOPOTO CHUTHAJIa OOpaTHOU
CBSI3U M TIOSIBJICHHEM IEpBOro curHaja €; paBHa T3H. B mudpoBoM koHTposiepe
peanmm3oBan  [IU]/[-perymsitop. HeoOxoaummo HallTH TOJNHYIO TMEpeIaTOUYHYIO
(GYHKIHUIO 3aMKHYTON CUCTEMBI.

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (MJIM) BOIIPOCOB JIsl OLCHKH C(hOPMUPOBAHHOCTH KOM-
nereduuu [K-4 (koHTpoIMpyeMblii HHIUKATOP AocTHKeHus1 komnereHuun [1K-4.3)

1. PazpaGoTaTh anroputm HEpEeKypCUBHON MeAMAHHOW (PUITbTpAIUH.
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2. Pa3pabotats HepekypcuBebiit GpuibTp, peanusyromuii [IN]] perymsrop.

3. PazpaboTtaTh (QYHKIHOHATBHYIO U CTPYKTYPHYIO CXEMBI 3aMKHYTOH IHC-
KPETHOW CHCTEMBI YIIPaBIICHUSI 3B€HOM MaHUITyJsiTopa podota ¢ [T ]I-perynstopom
B KOHTYpE 00paTHOM CBSI3H.

4. Pa3paboraTh (YHKIIMOHAIBHYIO U CTPYKTYPHYIO CXEMBbI 3aMKHYTOM JHC-
KPETHOW CHCTEMBI YMPAaBICHHs 3BEHOM MAaHHMITYJIATOpa poOOTa ¢ HEPEeKypCHBHBIM
UHTETpo-IudhepeHIUpyOmUM GUILTPOM.

5. IlpeobpazoBaTh eAMHUYHYIO (PYHKIIMIO XEBHCAl1a B AUCKPETHYIO (OPMY U
HalTH ee Z-peodpa3oBaHuE.

6. [IlpeobpazoBaTh eAMHUYHYIO (PYHKIIMIO XEBHCAl1a B AUCKPETHYIO (OPMY U
HalTH ee Z-peodpa3oBaHueE.

7. TlpeoOpazoBath (yHKIHIO SN 27t B AMCKpeTHYIO QOopMy M Hailth ee Z-
npeoOpa3oBaHue.

8. IIpeobpazoBaTh HyHKIIHIO exp(—t) B JUCKpeTHYIO (GOpMy U HalTu ee Z-
npeoOpa3oBaHuUe.

9. IIpeobpazoBarh PyHKIIHIO n(t + r)—n(t —7:) B JUCKpEeTHYIO GOpMy U Hail-
TU ee Z-nipeoOpa3oBaHue.

10. Haiftu Z-npeoOGpazoBaHue cBepTKU (HyHKIUN n(n) 151 exp(— an).



