OINEHOYHBIE MATEPHUAJIbBI

MO JUCLUATIJINHE
HNHCTpyMEHTAIBHO-TEXHOJIOTHYECKOE 00SCIICUCHHE aBTOMATU3UPOBAHHOTO
IIPOU3BOJCTBA

Konx monyis Monayasb
1152598 HNHcTpyMeHTalIbHO-TEXHOJIOTHYECKoe o0ecreueHre

ABTOMATHU3UPOBAHHOI'O IIPOU3BOJACTBA

ExatepunOypr



OneHoyHble MaTepUalbl COCTABIEHBI aBTOPOM(aMH):

Ne /it damuius, UM, Yuenasi creneHb, To.kHOCTS Ioapa3zaenenune
0TYECTBO yuyeHoe 3BaHue
1 Mupouun Imutpuii KaHauaaT Houent 3JIEKTPOHHOTO
I'puropseBuy MEeIArOrM4eCcKux MAaIIUHOCTPOECHUS
HayK, JOLCHT
CoriacoBaHo:

VYmpasienue o0pa3oBaTeIbHBIX MPOTpaMm

E.A. CmupHOBa




ABTOpBI:

1. CTPYKTYPA U OFBEM JUCHUIIJIMHbBI HHcTpyMeHTAIbHO-TEXHOJIOTHYECKOe
ol0ecreyeHne aBTOMATH3HPOBAHHOI0 IIPOM3BO/ACTBA

1. O0bem AUCHHUILIMHBI B|3
3a4eTHBIX eINHULAX
2. Buabl ayiuTOpHbIX 3aHATHI Jlexunn
[IpakTHyeckre/ceMUHAPCKUE 3aHATHUS
3. IIpomeskyTOUHAs aTTecTALMS 3auer
4. Texymas arrecranus KonTponbhas padbora 1

2. IINIAHUPYEMBIE PE3YJIbTATbI
AACHUIIVIMHE MOAYJISA HHCTpyMEHTAJbHO-TEXHOJI0THYecKoe

ABTOMATU3UPOBAHHOI'O ITPOU3BOACTBA

OBYYEHUA MHIAUKATOPHBI) IIO

odecreyenue

Wuaukatop — 3TO NMpHU3HAK / CHUTHAJ/ MapKep, KOTOpPbIM IOKa3bIBaeT, Ha KaKOM YPOBHE

O6yanOIHHIZCH HAOJIZKCH OCBOUTD PE3YJIbTAThI O6y‘-ICHI/IH N UX MIPEABABIICHUC JOJIZKHO ITOATBECPAUTDH

(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMSI JAHHON AMCIUUILINHBI, yKa3aHHOTO B Ta0u. 1.3 PTIM-

PIIJI.

Tabmnuua 1

Koa v HanmenoBanue

Ilnanupyembie pe3yJabTaThl

KOHTpOJII)HO-OIIeHO‘lHLIe
cpeacTBa 1Jisl OCHUBaHUA

TEXHOJOTUIECKOTO
o0opyI0BaHUs,
00BEKTOB U MPOLIECCOB
B c(epe cBoeit
npodeccCHoHaNBHOM
JIESATSIIBHOCTH 110
MMEIOLLEUCS
TEXHUYECKON
JIOKYMEHTAIU!

TEXHOJIOTMYECKOTO
000py10BaHUs, 0OBEKTOB 1
npoIieccoB B cepe cBoei
npodecCuoHaTbHON
JIEATEIbHOCTH B COOTBETCTBHHU C
AMeEIOIIEeHCs TEXHIIECKOM
JIOKYMEHTalHUen

I1-1 - [IpoBONTH OpPraHU3aIUIO
HAaCTPOWMKHU U HACTPOUKY
TE€XHOJIOTHYECKOI0
o0opyaoBaHus, 00BEKTOB U
IPOLIECCOB B cpepe cBoeit
npodeccuoHanbHOM
JEeSATENIbHOCTH 110 UMEIoIencs
TEXHUYECKOHN TOKYMEHTALUH
V-1 - PerynupoBaTh OCHOBHBIE
napaMeTpsl GyHKIIMOHUPOBAHUS
TEXHOJIOTHYECKOI0
000pyTI0BaHUsI, 00BEKTOB 1

KOMIIEeTeHI[UH o0y4eHust (MHIMKATOPDI) AOCTHKEHUS pe3yJibTaTa
00y4YeHHMsl 10 JTMCHHUILIMHE
1 2 3
OIIK-6 -Cnocoben 3-1 - Ilepeuncnutb OCHOBHBIE 3auer
BBITIOJIHATH HACTPOUKY | mapaMeTpsl GyHKIMOHUpOBaHUS | Jlekuuu

[TpakTHyeckue/ceMUHApCKUE
3aHATUSA




MpoIeccoB B cepe croei
npodeccuoHaIbHON
HCATCIIBHOCTU B COOTBETCTBHUU C
HMEIONIeNCI TEXHUYECKOU

JIOKYMEHTalHUen
I1K-5 -Crroco0HOCTE 3-2 - Paznu4are TUIIBI U BUABI 3auer
MIPOCKTUPOBATH CPEJICTB TEXHOJIOTHYECKOTO KonTponbHas padoTa
TEXHOJOTHYECKHE OCHAIIEHUS IS Jlexuuu
MIPOLIECCHI JIS ABTOMATH3UPOBAHHOTO [TpakTHdeckre/ceMUHAPCKUE
ABTOMATHU3MPOBAHHOTO | MIPOM3BOJICTBA JICTAICH U y3JI0B 3aHATHS

IIPOM3BOJICTBA JETAJIEH | MEXaTPOHHBIX KOMIIJIEKCOB,

U Y3JIOB MEXaTPOHHBIX | MOJYJIeH U pOOOTOTEXHHUUECKUX
KOMIIJIEKCOB, MOJTyJIEll | cucTeM

u podororexunueckux | I1-2 - OcymuiecTBasTH

CUCTEM U BbIOMpATH 000CHOBaHHBIN BBEIOOP KOMILIEKCA
cpexacTsa CPEJICTB TEXHOJIOTHYECKOTO
TEXHOJIOTUIECKOTO OCHAIIICHUS TSI

OCHAILIEHHUS. ABTOMATH3UPOBAHHOTO

MIPOM3BO/ICTBA JIeTaIeH U y3JI0B
MEXaTPOHHBIX KOMILIEKCOB,
MoJ1yJIel U pOOOTOTEXHHUUECKUX
CHCTEM B 3aBUCHMOCTH OT THUIIA
MIPOU3BOJICTBA

¥-2 - O6ocHOBATH BEIOOD
palMOHAIBLHOTO KOMILIEKCa
CPE/CTB TEXHOJIOTUYECKOTO
OCHAIIEHUS NS
ABTOMAaTHU3UPOBAHHOTO
MIPOM3BOJICTBA JIETAJICH U Y3JIOB
MEXaTPOHHBIX KOMILIEKCOB,
MoJ1yJIel U pOOOTOTEXHUUECKUX
CHCTEM B 3aBUCHMOCTH OT THUIIA
IIPOU3BOJICTBA

3. HPOOHEAYPbI KOHTPOJISA U OHUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B
PAMKAX TEKYIIEH HM TPOMEXYTOYHONH ATTECTAIIUM TIO
JACHUILIMHE MOJYJSA B  BAJBHO-PEUTHUHIOBOM CHUCTEME
(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. lIpouenypsl Tekyuieid 1 NPOMeKYTOYHOM aTTEeCTALMHU MO JUCIHUIINHE

1. Jlekuun: KOZ)(l)q)I/IIIHeHT SHAYUMOCTHU COBOKYIIHBIX PE3YJIbTATOB JEKIUOHHbIX 3aHSATHH

- 0.6
Texyuiasi aTTecTanus Ha JEKIUAX Cpoxun — | Makcumaiab
ceMecTp, | Hasl OIlEHKA
yueOHasi | B 6ajiax
HeJeJist
KOHMPObHAsL paboma 7,16 100

BecoBoii k03¢ ¢UIMEHT 3HAYMMOCTH Pe3yJIbTATOB TeKYylIeH aTTecTanuu no jJekuusam — 0.4




IIpome:xxyTouHasi aTTecTAlUS MO JEKIUIAM — 3a4eT
BecoBoii kK03(p)(puHEeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTAIUM 110 JIEKIIMAM
-0.6

2. lIpakTHyeckue/ceMuHApCKHe 3aHATHSA: KO3PPUUMEHT 3HAYUMOCTH COBOKYITHBIX
pe3yJibTATOB MPAKTHYECKUX/CeMUHAPCKUX 3ansaTuii — 0.4

Texymas arrecTanus HA NPAKTHYECKUX/CeMHUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Hasl OlleHKa
yueOHast B 0aJsiax
HeJeJIs

Axmuenocms Ha 3aHAMUSAX 7,16 100

BecoBoii K03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyILlel aTTecTaluu 110
NPaKTHYEeCKUM/CEMUHAPCKUM 3aHATUSAM— 1

IIpomexyTouHas aTTecTALMSA MO MPAKTHYECKUM/CEMUHAPCKUM 3aHATHSAM—HET
BecoBoii K03 GHUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOMN aTTECTALHHU 110
NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM— He MPe1yCMOTPEHO

3. JIaGopaTopHbIe 3aHATHSA: KO3Q(PHIMEHT 3HAYUMOCTH COBOKYIIHBIX Pe3yJIbTaTOB
J1a00PATOPHBIX 3aAHATHI —He NMPEAYCMOTPEHO

Texymas arrecranys Ha J1a0OPaTOPHBIX 3AHATHAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLleHKa
yuyeOHas B 0as1ax

HeJleJIst

BecoBoii k03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKylIeH aTTeCTAlUM 10 Ja00pPaTOPHbIM
3aHATHAM -He NPeTyCMOTPEHO

IIpoMeskyTOo4Hasi aTTeCTALUSA MO JAOOPATOPHBIM 3aHATHAM —HeT
BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB MPOMEKYTOYHONM aTTeCTALIHU T10
JIA00PATOPHBIM 3aHATHAM — He IIPEIYCMOTPEHO

3.2. [lpouenypsl TeKyuieid ¥ MPOMeKYTOYHOM aTTEeCTALMH KYPCOBOH padoThl/IPoeKTa

Texkymasi arrectauusi BbINOJHEHUS KYPCOBOii Cpoku — cemecTp, | MakcumajibHas
padoThI/poeKTa yuyeOHasi HeJleJisl | OIleHKA B 0ajliax

BecoBoii k03¢ puumeHT TekyleH aTTecTalluM BHIIIOJHEHUSI KYPCOBOH padoThI/IPpoeKTa— He
NPeLyCMOTPEHO

BecoBoii K03 GUUHMEHT NPOMEKYTOYHON ATTECTALMHU BbINOJIHEHHA KYPCOBOH
padoThHI/POEKTA— 3aIUTHI — He MPEAYCMOTPEHO

4. KPUTEPUM U YPOBHU OLIEHUBAHMSI PE3VJILTATOB OBYUEHUS MO
JUCLUILIMHE MOJY.JIsI

4.1. B pamkax BPC npumMeHsIOTCsS yTBEpK/IeHHBIE Ha KadeIpe/MHCTUTYTEe KpUTEpUH (TIPU3HAKH )
OLIEHUBAaHMS JOCTHKEHUH CTYAEHTOB MO JAUCHUILIMHE MOIyJs (Talia. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEPOIpPHUATHI Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynpratam oOydeHHUs
(MHAMKATOpAM).

Tabnuua 4
Kpurtepun oueHuBanusi ydeOHbIX TOCTHKEHUI 00ydalonIuxcsi
Pe3yabTaTnl Kpurepuu oueHnBaHusi y4eOHBIX JOCTHKEHUI, 00yUAOIIMXCS HA
o0yueHust COOTBETCTBHE Pe3yJbTaTaM 00y4eHHsl/MHAUKATOPaM
3HaHus CTyAeHT IeMOHCTPUPYET 3HAHUS U IOHUMaHUe B 00JIaCTH N3YYECHUS Ha
YPOBHE YKA3aHHBIX WHIMKATOPOB M HEOOXOIMMBIC JUIS IPOJIOJDKESHUS




o0y4YeHHMs W/MIM BBIOJHEHUS TPYIOBBIX (YHKIMH U JEHCTBHIA,
CBSI3aHHBIX C MPO(ECCHOHANBHON IS TETBHOCTBIO.

YMmenus

CTyaeHT MOXET MPUMEHSATh CBOM 3HAHUS U MOHUMAaHUE B KOHTEKCTaX,
IIPE/ICTABICHHBIX B OLICHOYHBIX 33JIaHUAX, JEMOHCTPUPYET OCBOCHUE
YMEHHI Ha ypOBHE YKa3aHHBIX WHAUKATOPOB U HEOOXOIUMBIX IS
OPOAODKEHU OOyUYEHHUS W/WIW BBIIOJHEHUS TPYJIOBBIX (PYHKUMNA U
JIEHCTBHI, CBSI3aHHBIX ¢ MPO(ecCHOHATEHOM JIeATEIHHOCTBIO.

OunbIT /BiIafeHrE

CTyeHT AEMOHCTPUPYET OMBIT B OOJACTH M3Y4YEHUS HAa YpOBHE
yKa3aHHBIX WHJIUKATOPOB.

Jpyrue pe3ynbTaThl

CTyAeHT AeMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIbTAaTOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHKATOPOB.
CtyneHT cnocoOeH BBIHOCUTH CYXKIEHUS, JeJaTh
(hopMyTHpPOBATh BHIBOJIBI B 00JIACTH U3YyYCHUS.

CTyAeHT MOXKeT coo0IIaTh MPETNoAaBaTeNIo U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE TOHUMAHHE M YMEHHS B 00JIACTH U3YYCHHUSI.

OL€CHKU U

4.2 JIns OLleHUBaHUs YPOBHS BBINIOJIHEHUS! KpUTEpUEB (YPOBHS JOCTHKEHHM 00ydaromuxcs npu
MIPOBEJICHUU KOHTPOJIbHO-OIIEHOYHBIX MEPONPHUATHI IO TUCHUIUTMHE MOIYJSI) HCIIONB3YeTCS
yHHMBepcalibHasl Kasna (Tabi. 5).

Tabmuua 5

IIkajia oneHUBaHUS JOCTHKEHHUS Pe3yJIbTATOB 00y4YeHUs1 (MHAUKATOPOB) M0 YPOBHAM

XapakTepuCcTHKA YPOBHEH TOCTHKEHHUS Pe3Y/JIbTATOB 00y4eHNs (MHANKATOPOB)
Ne Conep:xaHue ypoBHS IIkajia onieHUBAHUSA
n/n BBbINOJIHEHUS] KPUTEPHUS Tpaauunonnas KauecTBenHasn
OlleHUBAHUS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKTepucTH
00y4eHHs Ka YpOBHS
(BBIMOJITHEHHOE OLIEHOYHOE
3aJaHue)
1. Pe3ynbrarel oOydeHust OTnu4HO 3auTeHo Bricokwuii (B)
(MHIUKATOPBI) TOCTUTHYTHI B (80-100 6ammoB)
IOJIHOM 00beMe, 3aMEUaHUll HET
2. Pesynbrarsl 00yuenus Xopomuio Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6annon)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHMSI,
KOTOpBIE HE TPeOyIOT
00513aTeTLHOTO YCTPaHEHUS
3. Pe3ynbrarel oOydeHmst Y 10BIETBOPUTETHLHO [Toporogsrii (IT)
(MHIMKATOPbI) JOCTUTHYTHI HE B (40-59 6anmnos)
MIOJIHOM Mepe, eCTh 3aMeYaHUs
4. OcBoeHme pe3yIbTaTOB 00yUYSHUS HeynosnerBopurens He Henocrarounsiit
HE COOTBETCTBYET UHJIMKATOPAM, HO 3a4TEHO (H)
UMEIOTCS CYIIIECTBeHHBIE OMMOKN 1 | (MeHee 40 6amion)
3aMevaHus, Tpedyercs JopaboTka
5. PesynbraT 00y4eHus He JOCTUTHYT, HenocratouyHo cBUIETENHCTB Her pe3ynbrara
3aJlaHuE HE BBIIIOIHEHO JUISL OLICHUBAHUS




5. COJEPXAHME KOHTPOJIbHO-OLIEHOYHBIX MEPOIPUSITUII IO
JUCHMILIMHE MOJY.JISt

5.1. OnucaHue ayIUMTOPHBIX KOHTPOJbHO-OLEHOYHBLIX MEPONPHUATHH IO JAUCHUILIHHE
MOy

5.1.1. Jleknun

CaMocToATeIbHOE HU3YyYE€HHE TEOPETHUECKOro MaTepuana [0 TeMam/pasfenaM JeKIuil B
COOTBETCTBUU C cojJiepkanreM auctuiunasl (. 1.2. PIIJT)

5.1.2. IlpakTHYecKkue/ceMUHAPCKHE 3aAHATHS
[IpuMepHBIil epeyeHb TeM
. Pe31ibl 171st TokapHO 00padOTKU, OCHAIIIEHHBIE CMEHHBIMHA MHOTOTPAHHBIMU TIJIACTUHAMU
. UncTpymenTs! A1 00paboTKH OTBEpCTHUi
. ®pe3bl, OCHAILEHHBIE CMEHHBIMU MHOTOTPAaHHBIMU TUIACTUHAMH
. MUHCTpyM™MEHTHI 117151 00paboTKH 3yOUaThIX KoJiec
. TexHonornueckass OCHaCTKa JJis1 TOKapHbIX CTaHKOB ¢ UIIY
. TexHonoruueckast ocHacTKa JJs ppe3epHbIX cTaHKoB ¢ UITY
. TexHonoruueckas OCHacTKa JUisl CBEPIMIbHBIX CTAHKOB

0 3 N L AW

. MexaHu3anus 3a)KUMHBIX YCTPOUCTB TEXHOJIOTMYECKON OCHACTKHU
LMS-mnardopma
1. https://elearn.urfu.ru/course/view.php?id=6406

5.2. Onucanue BHeayJIMTOPHBIX KOHTPOJIbHO-OLICHOYHBIX MEpPONPHUATHH H CPEACTB
TeKylero KOHTPOJIs M0 AUCHUIIUHE MOLY IS

PaznoyposHueBoe (muddepeHmpoBaHHoe) 00yUeHUE.
ba3zoBblii

5.2.1. KonTpoabHas padora
[IpuMepHBIii IepeyeHs TeM
1. BeIOOp MHCTpYMEHTA B TEXHOJIOTHYECKOW OCHACTKH JIJIsl 00pabOTKH JeTanei
IIpumepHsble 3a1aHus
Br16paTh HHCTPYMEHT U TEXHOJIOTUYECKYIO OCHACTKY JUIsl 00pabOTKH Bajia
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4. 6 omb 285 u chepnume no conpazasoy demaay HAP-49-0104
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Aarpadon Popream A3

LMS-matdopma
1. https://elearn.urfu.ru/course/view.php?id=6406

5.3. Onucanne KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI NPOMEKYTOUYHOT0 KOHTPOJIA 110
AUCHUIINHE MOLYJIs

5.3.1. 3auer
Criucok mpUMepHBIX BOIIPOCOB
. CocTaB TEXHOJIOTHUECKOW OCHACTKU: MHCTPYMEHTHI U IIPUCTIOCOOJICHUS
. TokapsbIe pe3ipl: Kiaaccu(puKaius, KOHCTPYKIHS, T€OMETPUIECKHIE TapaMeTPhI
. CMeHHbBIE MHOTOTPaHHBIC TUIACTHHEI
. Knmaccudukanus uHCTpyMEHTOB 111 00pabOTKH OTBEPCTHI
. CBepuia: knaccuukanysi, KOHCTpYKLHUs, TEOMETPUYECKHE TapaMeTphbl
. 3eHKepbl: K1accupuKanysi, KOHCTPYKLUs, FEOMETPUYECKUE TapaMeTphbl
. PazBepTku: kiaccudukanus, KOHCTPYKIUS, FEOMETPUUECKUE TapaMeTphbl
. IHCTpYMEHTBHI /17151 TITyOOKOTO CBEPIICHUS

0 N N L B W N~

9. ®pesbl: knaccudukanus, KOHCTPYKIHSL, TEOMETPHUUECKUE TapaMeTPhl

10. OcTpo3aToueHHbIe (pe3bl

11. 3aTemoBarHbIe Ppe3bl

12. IHCTpYMEHTHI [1sl Hape3aHus pe3bObl

13. Mexanu3upoBaHHbIE pe3b00HAPE3HBIE TOJOBKU

14. acTpyMeHTHI U1t 00pabOTKM 3y0UaThIX KOJiec: Kiaccu(uKaIys 1 Ha3HAYCHHUE
15. JonGsiku: knaccudukanms, KOHCTPYKIUS, TEOMETPUIECKHE MTapaMeTphbl

10



16. YepBsiunble MOy IbHBIE (Ppe3bl: KiIacCU(PUKALUSA, KOHCTPYKIIHSL, TEOMETPHUECKUE

rapaMeTpbl
17. JluckoBbie MOAYIbHBIC ()pE3bl: KiIaCCU(DUKAIINS, KOHCTPYKIIUS, TEOMETPUICCKUE

napaMmeTpsl

18. IlleBepsl: K1accuduraiys, KOHCTPYKIHSI, FTEOMETPUUECKHE TapaMeTphbl

19. AGpa3uBHBIE HHCTPYMEHTHI
20. OcHacTtka JIsl TOKapHBIX CTAaHKOB: MAaTPOHBI U OTMIPABKH
21. OcHacTKa 1j1s1 TOKapHBIX CTAHKOB: JIOHETHI U IEHTPbI
22. OcHactka 1t ppe3epHbIX CTAHKOB: IIOBOPOTHBIE CTOJIBI

23. OcHactka 1t Ppe3epHBIX CTAHKOB: JIETUTEIbHBIC TOJOBKU

24. OcHacTKa JUisl CBEPIMIIBHBIX CTAHKOB: KOHTYKTOPBI
25. MexaHu3anus 3aKUMHBIX YCTPONCTB TEXHOJIOTUYECKON OCHACTKHU

LMS-mmatdopma
1. He npenycmotpeHo

5.4 Copep:xaHnue KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI 110 HANIPABJICHUAM
BOCIIMTATEIbHOM 1eATeTbHOCTH

Hanpasnenue Bun Texnomnorus KoMIIeTeH Pesyinbrar KontpoJubHo-
BOCIIMTATEIILHOA | BOCIMTATEIILHOW | BOCHHUTATEIHLHOU st bl OIICHOYHbIE
NEeATEILHOCTH NEeATEILHOCTH NeATEILHOCTHU 00yueHUs MepOnpPUSITUSA
1eJICHanpaBIeHHA T1K-5 V-2 3aueTt
s pabora ¢ KonrtponbHas
nHGopManuen TexHomorus abora
[Tpodeccronansu popman . p
IS CaMOCTOSTEILHOMN [TpakTudeckue/cem
0€ BOCIIUTaHUE
WCIIOJIH30BAaHUS B | paOOTHI WHAPCKUE 3aHATHUS
MPaKTUYECKUX
LEIX

11




