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13.03.02 3neKTposHepreTvka U SNeKTPOTEXHUKA

Haripas/ieHHocmb ONeKTPOSHEPreTUYeckme CUCTEMbI U CETH

(Mpocburs):
Kagpedpa: Lindposble TexHonorun un nnardhopmbl B 3NEKTPOIHEPrETUKE
@akynsmem: OHepreTunka 1 HedhTerasonpPOMbILIEHHOCTb
lKGaﬂUdWKaUUﬂf Gaxanasp od Hayana nodzomosku (Mo y4e6HOMy nnaHy) 2022
®opma obyyeHus: 3aoyHas chopma ObpasoeamenbHblili cmandapm (®OC) Ne 144 or 28.02.2018
Cpok nonyyeHus obpasosaHusi: 4 2. 6 m.
Koo O6nacmu npogheccuoHanbHol dessmensHOCMU U (Unu) cohepbi MPOGhECCUOHaNLHOU dessmenbHocmu. lMpocbeccuoHanbHble cmaHdapmsl
20 SNEKTPOSHEPTETUKA
20.035 PABOTHUK MO OCYLECTBJIEHWIO ®YHKLIUA IUCMETYEPA B COEPE OMEPATUBHO-AVCNETYEPCKOrO YMPABAEHMS B ONEKTPOSHEPTETUKE
Tunbl 3ada4 npogheccuoHanbHol desmenbHocmu COITTIACOBAHO
MPOEKTHbIA I’ f :
TeXHONOrMUeCKMii HauanbHuk YT ‘(‘ /Focayes C.B./
3KCI'InyaTaLlMOHHbIﬁ S
OpraH13aLMOHHO-YNPaBNEHUYECKMIA [JekaH

Mpeacepatens HMC no YIH(C)

3aB.kacenpoit / fOpos A.A./
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- - opHbI MpoM. aTT. 3e Vroro akaa.sacos Kypel Kypc2
CTT=bEe < A E Cevectp 1 Cemectp 2 = Cevectp 3 Cemecrp 4
3a Baver d Kcnep Scnep| Mo | Kowr. Kowt | 3. Ha Kok [®opmsi Kowr [®opmbi| 3.e. Ha Kokt |®opmbi
Vigerc Hawmenogarme o | 3aver P0STY k| kP |Kowp. | PrP oacr | ZE0P ] ey | a6 | | M | pom | Cgpes | Urore| e | a6 | mp | kep | co | uke | SO KSR Mroro | ne | na6 | mp | ke | cp | ke | SR ICOR 5 SR wroro | stex | stas | mp | Kep | cp | uke | SO KSR roro | nex | na6 | M | KeP | P | ke
[Bnok 1 (Mopynn) 201 | 201 | 7564 | 7564 | 720 | 6844 | 21 54 |1071] 28 | 16 | 36 [ 27 [962 [ 2 873 | 22 [ 8 [ 26 | 21 [7946] 14 54 [1352| 30 | 10 | 40 | 36 [1234.1] 1.9 920 | 24 | 2 | 28 [ 27 [8345] 45
lO6s3aTensHas yacts 112 | 112 | 4360 | 4360 | 404 | 3956 | 10 54 |1071] 28 | 16 | 36 [ 27 [962 [ 2 873 | 22 [ 8 [ 26 | 21 [7946] 14 54 [1352| 30 | 10 | 40 | 36 [1234.1] 1.9 920 | 24 | 2 | 28 | 27 [8345] 45
61.0.01 [Punocodms 2 2 4 4 144 144 143 129.7 0.3 4 144 4 6 4 1297 | 0.3 3K
61.0.02 Mcropus: (cropus Poccun, eceobiuas HeTopus) 1 1 4 4 | 144 | 144 | 143 | 1207 | 03 4 144 | 4 6 | 4 [1207] 03 x
61.0.03 MHocTpaHHil sizbik 1|1 11 8 8 | 288 | 288 | 205 [2675| 05 8 144 6 | a [1338] 02 sk | 144 6 | a [1337] 03 3k
(61.0.03.01 Wrocrparbii sasik (arrnwiicii) 1 1 11 8 s | 288 | 288 [ 205 [2675 [ o5 8 144 6 | 4 [13:38] 02 x| 144 6 | 4 [1337] 03 3
61.0.03.02 MHocTpanmbii siasik (dhpanuyaciii) 1 1 1 8 8 | 288 | 288 | 205 | 2675 | o5 8 144 6 | 4 [1338] 02 x| 144 6 | 4 |1337] 03 x
[61.0.03.03 WrocTparbii sabik (Hevelkwi) 1 1 11 8 8 | 288 | 288 | 205 [ 2675 [ o5 8 144 6 | 4 [1338] 02 x| 144 6 | 4 [1337] 03 3
61.0.03.04 ViHocTparHsi Ak (pycckuli Asbik K2k 1 1 1 8 8 288 | 288 | 205 | 2675 | 05 8 144 6 4 [1338] 02 x| 144 6 4 [1337] 03 B
HocTpaHHbil)
61.0.04 [BesonacHocTs xvaHepesTensHoCTM 2 2 3 3 | 108 [ 108 [ 102 [ 978 [ 02 3 w8 | 2 [ 2 [ 2| a4 [ozsfo2
61.0.05 |nenosan kommywukaums 1 1 2 2 72 | 722 [ 102] 618 02 2 72| 4 4 | 2 |68 02 3
[61.0.06 Wiwereptas u koMnbioTepras rpadika 2 2 3 3 | 108 | 108 | 142 [ 938 [ 02 3 108 [ 4 6 | 4 [938] 02
61.0.07 lovaua 11 11 12 | 12 | 432 [ 432 [ 326 [3994 ] 06 PE 6 | 4 [19%7] 03 w |29 | 6 6 | 4 |2027] 03 3
[61.0.08 s 1 1 3 3 | 108 | 108 | 153 [ 927 [ 03 3 08 | 4 [ 8 3 [927] 03 *
61.0.09 Marevarna 11 11 13 | 13 | a8 [ 468 | 386 | 4204 | 06 13 |31 6 8 | 5 [a117] 03 w |27 6 8 | 5 |2177] 03 3
61.0.10 Wrpopmarua 1 1 11 7 7 | 252 [ 252 [ 365 [a1s5 | o5 7 23| 6 [ 8 4 [1047] 03 x [129] 6 [ 8 4 [108] 02 ox
61.0.11 |ocroBs! npoexTHol AesTensHocTH 1 3 3 | 108 | 108 | 92 [ 988 [ 02 3 108 6 | 3 |98 02 3
b1.0.12 61.5.18.02 2 2 3 3 | 108 | 108 [ 122 [958 | 0.2 3 108 | 4 4 | a |os8] 02 3k
61.0.12.01 [rextonorneckoe npeanpurmmatenscrso 2 2 3 3 | 108 | 108 [ 122 [ os8 [ 02 3 108 [ 4 4 | a4 [os8] 02 31
61.0.12.02 |counansHoe npeanputmaTenscreo 2 2 3 3 | 108 | 108 | 122 [ 958 [ 02 3 108 [ 4 4 | 4 [958 02 3K
Brextushbie aucuunuHb (Moaynu) no
61.0.13 Rovanacckon kynorype n cnopry’ 2 2 328 | 328 | 12.2 (3158 0.2 164 2 | 4 |18 164 2 | 4 |157.8| 02
61.0.13.01 [CneuvansHas MeavumHCKas rpynna 2 2 328 | 38 | 122 [3158 [ 02 164 IR 164 2 [ 4 [1578] 02
61.0.13.02 lo61uas gumieckas noarotoska 2 2 328 | 38 | 122 [ 3158 02 164 IIEREE 164 2 [ 4 [1s78] 02
61.0.14 |laucumnausbi no sbiGopy 51.0.48.2 2 2 3 3 | 108 | 108 | 82 [ 998 [ 02 3 108 [ 2 2 | 4 |998] 02 3k
61.0.14.01 IepCoHanbHbI UMALDK 1 KApbEPHbI MEHEZKMEHT 2 2 3 3 | 108 | 108 | 82 | 998 | 02 3 108 | 2 2 | 4 | 98| 02 3«
1.0.14.02 [Mcuxonorvs komararoii padotsi u nuaepcrea 2 2 3 3 | 108 | 108 | 82 [ 998 [ 02 3 108 | 2 2 [ 4 |98 02 3K
b1.0.15 |ancunnnuib: no sisopy 61.8.48.1 2 2 4 4 [ 144 | 144 | 152 [1288] 02 4 144 | 2 [ 4 [ 6 | 3 [1288] 02 3k
61.0.15.01 Prexrpovexanika 2 2 4 4 | 144 | 144 | 152 [1288 [ 02 4 4 | 2 [ 4 | 6 | 3 [1288] 02 3K
61.0.15.02 [Textonorus koncTpykumoHHIX MaTepyanos 2 2 4 4 | 144 | 14e [ 152 [1288] 02 4 14a | 2 [ 4 [ 6 | 3 [188] 02 3K
61.0.15.03 [PrieKTpOTeXHAECKOe 1 KOHCTPYKUMOHHOE: 2 2 4 4 144 | 144 | 152 | 1288 | 02 4 144 | 2 4 6 3 |1288] 02 x
arepuanosenerive
1.0.16 |ancunnnnib: no swisopy 61.8.48.2 2 2 3 6 | 216 | 216 | 17.3 [198.7] 03 3 26 | 6 6 | 5 [198.7] 03 3k
61.0.16.01 [Teoperusieckvie ocHoBb! anexpoTexHikm 4.1 2 2 6 6 | 216 | 216 | 173 [1987 [ 03 6 216 | 6 6 | 5 |1987] 03 3
[61.0.16.02 Maremaryuieckoe Mogenvposae 2 2 3 6 | 216 | 216 | 173 [1987 [ 03 3 216 | 6 6 | 5 [1987] 03 5
61.0.17 lancunnnnie: no swisopy 61.8.48.3 2 2 3 6 | 216 | 216 | 223 [1937] 03 6 26 | 6 | 6 | 6 | 4 [1937] 03 3k
61.0.17.01 K:fé”;:‘:"f‘“”e anexTpOSHepreTuieckue 2 2 6 6 216 | 216 | 223 | 1937 | 03 6 26 | 6 6 6 4 |1937] 03 E
[Teopus asTomaruueckoro ynpasnenws
61.0.17.02 BHepreTHecKk MY MaLMHAMM 1 cHCTeMaMM 2 2 6 6 | 216 | 216 | 223 | 1937 | 03 6 26| 6 | 6 | 6 | 4 |1937] 03 EN
61.0.17.03 [Maremarutieckoe MoAeuposatime 2 2 6 6 216 | 216 | 223 | 1937 | 03 6 26 | 6 6 6 4 |1937] 03 EN
pnekTpooBopyoBaHMs
b1.0.18 lancunnaune no swi6opy 61.8.0B.4 2 2 4 4 | 144 | 144 | 102 [1338] 02 4 144 | 2 a4 | a4 [1338] 02 ok
61.0.18.01 |Ansrepratueras sHepretuka 2 2 4 4 | 144 | 144 | 102 [1338] 02 4 144 | 2 4 | 4 [1338] 02 ok
61.0.18.02 [Merponorus u Textueckve nsMeperis 2 2 4 4 | 144 | 1aa [ 102 [1338] 02 4 144 | 2 4 | 4 [1338] 02 ok
61.0.19 1o b16opy 5 (AB.5) 2 2 4 4 | 144 | 144 | 193 [1247] 33 4 144 | 6 6 | 4 [1247] 33
61.0.19.01 K:g;’::‘:“w”e NeKTPOSHepreTUeckme 2 2 4 4 144 | 144 | 193 | 1247 | 33 4 144 | 6 6 4 |1247] 33
61.0.19.02 Prexrpotexsika u snextponuka 2 2 4 4 | 144 | 144 | 193 [1247 [ 33 4 144 [ 6 6 | 4 |1247] 33
61.0.19.03 z;‘f;:_:‘::“ewe M3MEPEHIS HeNeKTPeCckux 2 2 4 4 144 | 144 | 193 | 1247 | 33 4 144 | 6 6 4 |1247] 33
61.0.20 |Aucumnnumb (Mopynu) no sbiGopy 6 (AB.6) | 2 2 6 6 | 216 | 216 | 17.3 | 1987 | 03 6 26 | 6 6 | 5 [1987] 03
61.0.20.01 [Teoperusieciue octosl anexrpotextiuku 4.2 2 2 6 6 | 216 | 216 | 173 [1987 [ 03 3 216 | 6 6 | 5 |1987] 03
[61.0.20.02 [repmonutianmna 2 2 3 6 | 216 | 216 | 173 [1987 [ 03 3 216 | 6 6 | 5 [197] 03
61.0.21 ‘:;‘;“1"2';""""' (Moyau) no seiGopy 12 2 2 5 5 | 180 | 180 | 183 |1617| 03 5 180 | 6 6 | & [1617] 03
61.0.21.01 Jo6ias sHepremuka 2 2 5 s | 180 [ 180 | 183 | 1617 | 03 5 180 [ 6 6 | 6 |1617] 03
1.0.21.02 Mexaruika xnaxocTv v rasa 2 2 5 5 | 10 [ 180 [ 183 | 1617 | 03 5 180 [ 6 6 | 6 [1617] 03
61.0.22 [BKOHOMUNECKas TEOPHS! W YTIPABIIEHWE MpOeKTaMM 4 4 4 4 | 144 | 144 | 132 | 1308 02
61.0.23 [Npasa wenosera 2 2 3 3 | 108 [ 108 [ 122 [ o5 [ 02 3 108 [ 4 4 | a4 [os8] 02 N
1.0.24 |ousneckas kynstypa u copr 1 1 2 2 72 | 2 | 102|618 02 2 72| 2 6 | 2 |618] 02 x
[Mactb, y L 89 89 3204 | 3204 | 316 | 2888 11
PPeneinast sawua u asTomaTuka snemenToB
61.8.01 beeprermiectun arcren 3 3 4 4 | 144 | 144 | 8 | 13
[Mepexopsbie anexTpoMarHUTHEIE MpoLeCcH B
61.8.02 Dt onmancan orereny 3 3 4 4 | 144 | 144 | 153 | 1287 | 03
[Teopus asTomaruueckoro ynpasnenws &
61.8.03 bHeprocucTeMax 3 3 4 4 144 144 17.2 126.8 0.2
61.8.04 3"3‘23""“‘5 YCTROMCTER B sHepremuecki 3 3 4 4 144 | 144 | 173 | 1267 | 03
61.8.05 [PA1eKTP4ECaR YacT, nekTpOCTaHLM 33 3 3 10 10 | 360 | 360 | 206 | 3304 | 36
Inoactanunn
61.8.06 Wrrennexryanshsie anexrpuueckue cen 3 3 4 4 | 144 | 144 [ 202 [1238] 02
61.8.07 heromarusauus snepretuueckix cucrem 3 3 4 4 | 144 | 144 | 153 [1287 [ 03
[Mepexonrbie anexTpoMexakieckue mpoLecch! 8
61.8.08 Do enmecan orcrenm 3 3 4 4 | 144 | 144 | 153 | 1287 | 03
61.8.09 3 3 4 4 | 144 | 144 [ 182 [12s8 ] 32
61.8.10 IMpoexuposanvie anexrpuseckux cereit 4 | 3 4 3 8 8 | 288 | 288 | 264 [ 2616 [ 04
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Kypc 3 Kypc 4 Kypc 5 3akpen
- Cemectp 5 Cemectp 6 - Cemectp 7 Cemectp 8 - Cemectp 9 Cemectp 10 nenHHas

Kok | @opmei Kok |@optei

Kow |@opubi| 3€. Ha | oo | new | nas | np | ke | cp | mke | KO [®OPMEIl ooro | niex | mias | mp | kep | cp | ukp | KOHT [®opMuif e WA ool e | ag | mp | kep | o | wke oo | slex | sas | Mp | Kep | cp | uke | SO |ECRR) Kon

Kout |Gopmsi| 3. Ha Kok |@opmsi
wroro | flex | fla6 | Mp | kep | P | mkp wroro | ek | 126 | mp | Kep | cp | ke | o0 ORI A8 oo s sl ron s

ponb | KkoHTp. | Kypce ponb | KoHTP.

54 1330 ( 38 20 44 39 (1184 5 614 | 16 4 22 12 |5559( 4.1 39 1044 [ 22 4 40 28 [948.4( 16 360 8 12 9 [330.5] 05
4 144 2 6 5 [130.8] 0.2

126
126
126

oK

oK

3K

£

2K

£

£

3K

x

£

4 144 | 2 6 5 [1308] 0.2 3 58

54 1330 | 38 20 44 39 |1184| 5 614 | 16 4 22 12 [555.9( 4.1 B 900 | 20 4 34 23 |8176| 14 360 8 12 9 |3305| 05

4 144 | 4 6 5 [1287] 03 ES 70

4 144 | 6 6 5 [1268] 02 oK 70

4 144 | 4 4 4 5 [1267] 03 E'S 70

10 178 | 4 6 6 1617 [ 0.3 x | 182 | 4 6 1687 | 3.3 an 70

4 144 | 6 4 4 6 [1238] 02 3K 70
4 144 | 4 6 5 [1287] 03 £ 70

4 144 | 4 6 5 [1287] 03 * 70

4 144 | 4 6 5 |1258] 3.2 an
4 144 | 4 4 4 2 [1298] 02 £ 4 144 | 4 6 2 [1318] 02 an 70
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- - opHbI MpoM. aTT. 3e Vroro akaa.sacos Kypel Kypc2
CTT=bEe < A 5 Cevectp 1 Cemectp 2 = Cevectp 3 Cemecrp 4
3a Baver d Kcnep Scnep| Mo | Kowr. Kowt | 3. Ha Kok [®opmsi Kowr [®opmbi| 3.e. Ha Kokt |®opmbi
Vigerc Hawmenogarme o | 3aver P0STY k| kP |Kowp. | PrP oacr | ZE0P ] ey | a6 | | M | pom | Cgpes | Urore| e | a6 | mp | kep | co | uke | SO KSR Mroro | ne | na6 | mp | ke | cp | ke | SR ICOR 5 SR wroro | stex | stas | mp | Kep | cp | uke | SO KSR roro | nex | na6 | M | KeP | P | ke
61.8.11 yerpodcrea 3 3 4 4 144 | 144 | 183 | 1257 | 03
brepretuieckux cicrem
kie12 [cunosan anextponua & anextposweprermsecinx | 4 a o | e | 1aa | 163 | 1277 | 03
o McTemMax - - -
bie.13 [MokTas 1 Hanaaka snerpoo6opyaosaris 4 4 a o | e | 1aa | 153 | 287 | o3
o BrIeKTPOSHEpPreTUYeCKHX CUCTEM - g -
b1.B.14 [rextinia soicoknx Hanpmxermi 4 4 4 | 144 | 144 [ 82 [13s8] 02
61.8.15 o sonpoce! Bbi6or 4 5 5 180 | 180 | 163 | 1637 | 03
eKTOB NPOGECCHOHATBHON ACSTENBHOCTU
PrcnnyaTauus 3nekTpooGopyAosaHus
b1.B.16 Erexmeckon cereh 4 4 5 5 | 180 | 180 | 182 | 1618 | 02
b1.8.17 no sbi6opy 61.B./1B.8 3 3 4 4 | 144 | 144 | 152 [1288] 02
(61.8.17.01 VpaBTeHMe yCTaHOBUBLUAMUCH PeXMaMit B 33C 3 3 4 4 | 144 | 144 | 152 | 1288 | 02
[61.8.17.02 [Pexumbl paGotel u kcrnyarauis oGopyaosaHs 3 3 4 4 144 | 144 | 152 | 1288 | 02
brexTpocTaruwii 1 noacTaKuwii
b1.8.18 |ancunnnutb no sisopy 61.8.48.9 4 4 4 [ 144 | 144 | 122 [1318] 02
61.8.18.01 MpoTuaoasapuiiian aBTOMaTYIG B 4 4 4 144 | 144 | 122 | 1318 | 02
brepreTiieckux cicTemax
[61.8.18.02 [CPencrea npoTMEOABPMAHOD YpaBNEHU 4 4 4 144 | 144 | 122 | 1318 | 02
bneirposrepremuieckux cacem
61.8.19 [Crieukypc Ans 0GbexTos npodeccuonansHoit 4 5 5 180 | 180 | 132 | 166.8 | 0.2
jpesitenbHoCTH
Bnox 2 30 [ 30 [1080 [1080 | 1 1079 [ 1 6 216 2158] 0.2 6 216 2158] 0.2
lo6szatensHas uactb 12 | 12 | 432 [ 432 | 04 [4316] 04 6 216 2158] 0.2 6 216 2158] 0.2
62.0.01 [Vuebhan npairuia 12 12 | 12 | 432 [ 432 | 04 [4316] 04 6 216 215.8] 0.2 o 6 216 215.8| 0.2
2.0.01.01(¥) _[OsHakomuTensHasi npaktuka 1 6 6 | 216 | 216 | 02 [2158 [ 02 6 216 2158 02 o
[Mpakrka no nonyuexwio nepeHbIX Hagbikos
B200L020y) B oenTenckor paboret 2 6 6 | 216 | 216 | 02 | 2158 02 6 216 2158 02
Macrs, y i 18 | 18 | 648 | 648 | 0.6 | 647.4| 06
62.8.01 [Npoussoncraentan npaktuka 345 18 | 18 | 648 | 648 | 0.6 |647.4| 06
[62.8.01.01(1) npaiiia 3 3 6 | 216 | 216 | 02 [2158] 02
62.8.01.02(H) |Hay-Ho-uccnenosarencxast pagota 4 6 6 | 216 | 216 | 02 [2158 [ 02
62.8.01.03(Ma)  [peanunnomsias npakriia 5 6 6 | 216 | 216 | 02 [2158] 02
[Bnox 3.TocypapcraenHas uTorosas atrecraums 9 9 | 324 [ 324 [ 025 [323.75] 0.25
[MoaroToska Kk Npoueaype 3alMTHI 1 3aluTa
3.01 ey sammauomon pabors 5 9 9 | 324 | 324 | 025 32375 025
TA.O: 8 8 288 288 | 24.8 [ 263.2 | 0.8 2 72 2 2 67.8 | 0.2 6 108 10 97.7 | 0.3 108 10 97.7 | 0.3
oTA.01 ocross Hpascraentocn [ [ ] [ [ [ [ 2 2 22 | 2 | 42 |e78 | 02 2 2 | 2 2 |e78] 02 3
TA.02 Pvcciuit vk ak wocrpanei | [ 2] | | | | 6 6 216 | 216 | 206 | 1954 | 06 6 108 10 977 | 03 3 | 108 10 97.7 | 03
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Kypc 3 Kypc 4 Kypc 5 3akpen
- Cemectp 5 Cewmectp 6 - Cemectp 7 Cemectp 8 - Cemectp 9 Cemectp 10 neHHas
Kort [@opmbi| 3.e. Ha KoHT [@opwbi Kort [@opwbi| 3.e. Ha KoHT |@opmi KoHt [@opmbi 3.e. Ha Ko |@opmsi KoHT |@opmsi
pont | oo, | Kypce, | YToro | ek | a6 | Mp | KCP | cP | ukp | OE SO uroro | ek | a6 | Mp | KCP | CP | ukp | o SRR SO R (roro | flex | na6 | Mp | Kep | cP | ke | (S SR roro | e | a6 | Mp | Kkep | cp | wke | S| SRR S roro | e | a6 | mp | kep | e | ke | S K SR vroro | e | a6 | mp | kep | e | ke | SRR Ko
4 144 | 4 4 4 6 [1257] 03 E 70
4 144 | 4 6 6 |127.7] 03 E 70
4 144 | 4 6 5 |1287| 03 E 70
4 44 | 2 6 1358 0.2 3 70
5 180 | 6 6 4 1637 03 E 70
5 180 | 4 4 4 6 |1618| 02 EY 70
4 144 | 4 6 5 |128.8[ 0.2 3K
4 144 | 4 6 5 |1288| 02 E 70
4 144 | 4 6 5 |1288( 02 E 70
4 44 | 2 6 4 [1318] 02 3
4 144 | 2 6 4 1318 02 3 70
4 144 | 2 6 4 |1318| 02 3 70
5 180 | 2 6 5 |1668 | 02 3 70
6 216 215.8| 0.2 6 216 215.8| 0.2 6 216 2158 0.2
o
70
o 70
6 216 2158| 0.2 6 216 2158| 0.2 6 216 2158 0.2
6 216 2158 0.2 ° 6 216 215.8( 0.2 ° 6 216 215.8( 0.2 °
6 216 2158 | 02 o 70
6 216 2158 | 0.2 o 70
6 216 2158 | 0.2 o 70
9 324 323.75| 0.25
9 324 323.75 0.25 > 70
76
3 39




