





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI TEXHOJIOT'MI OBPABOTKU INTYBOKNX OTBEPCTUM MAJIBIX TUAMETPOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.29 — crocoOHOCTh pa3pabarbiBaTh PEKOMEHAALIMHM W TEXHOJIOTHH, CBSI3aHHBIE C TPAKTUUECKUM
WCII0/Ib30BaHKEeM CIelUa/ibHOT0 WHCTPYMEeHTa UM OCHACTKUA i W3rOTOBJ/IeHUsl JeTasiell CreluajbHOTOo
MalllMHOCTPOeHHsI

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.29

3HAHUA:

Ha ypoBHe npeficTaByieHys], BOCIPOX3BeAEeHUs Y IOHUMaHHWs 3HaTh:

BOMPOCH! TEXHOJIOTMUHOCTH W YIpPaBeHUs] KaueCTBOM MPOAYKIIMH Ha 0a3e HOBEHIIMX MaTepPUasoB M
VMMEIOIIerocsi omnbITa B 00/1aCTH UCCIeNOBAaHWN U TIPOM3BO/CTBA CHUCTEM, TIPOTPECCHBHON U TIEPCTIEKTUBHOU
TeXHOJIOTUM MPOU3BOJCTBA, BOMPOCHI SKOJIOTUM U 3allUThl OKPY’Karollel cpefbl; AeWCTBYIOIIME MeTOVKU,
I'OCTe1 1 OCTeI Ha U3rOTOBJIEHUE CIIeLU3e1i, TEXHOJIOTUI0 U TUIIOBbIE TEXHOJIOTUYECKUe TPOLIeCChl

TPOU3BOACTBA CIEIU3Je/UM, TpUMeHseMble MarepHasbl W CIOoCOObI WX 00pabOTKH, OCHOBBI
aBTOMAaTHU3alMK TIPOM3BO/JCTBA, O0OpYyAOBaHWE U CPEACTBA ABTOMATH3al[UM TEXHOJ/IOTHUYECKUX TIPOLIECCOB
TIPOU3BO/CTBA CIIeLU3/Ie/TUM, TeOpHIO T/IaHUPOBaHUS KCIIEPUMEHTOB;

YMeHUs:

ParroHasIbHO 3KCITyaTHPOBAaTh TPOM3BO/ICTBEHHOE 00OpY/IOBaHHE M TEXHONOTMUYECKYH OCHACTKY,
yMpaBsTh JEeWCTBYIOUUMU TEXTpOoleccaMyd 00paboTKy fietaneli U COOPKM CHUCTEM C UCIOb30BAaHUEM
COBpPEMEHHBLIX MeTofioB, B ToM uucie ACY TII, 060CHOBLIBaTH HOBBIE TIPUHIIUMBI W HamNpaB/eHUs B
TPOU3BOACTBE  CIelu3fie/idii W MPOBOAUTH HayuHble MCC/IeJOBAaHUS, UCIO/Ib30BaTh COBPEMEHHYIO
BBIUMC/TUTE/ILHYI0 TEXHUKY, Pa3pabaThiBaTh U BECTH TEXHUUECKYIO OKYMEHTALUI0, OPraHU30BhIBATh

TIOBBIIIIeHHe KBATUPUKAIMA pabounX, B/aZieTh palOHAbHBIMU MPHEeMaMy TIOMCKA W MCIIO/b30BaHUs
Hay4YHO-TeXHUYeCKOW nHopMaLyy;



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IMucuunmna OCHOBBI TEXHOJIOT YV OBPABOTKHU INTYBOKHUX OTBEPCTHUI MAJTBIX
JUAMETPOB siBnisieTcsi JUCLIMIUTMHON YacTH, (popMUpyemMoii yuacTHUKAMH 00pa3oBaTe/TIbHBIX
OTHOIIeHUH 0/10Ka 1, TporpamMMbI MOATOTOBKY 10 Haripae/ieHn0 15.03.05 KoHcmpykmopcko-
mexHo/n02u4eckoe obecneueHue MawUHOCMpoumenbHbIX NPOU3B0OCMS.

CogepxaHue [UCLUIUIMHBL SIBAS€TCA JIOTMYeCKUM Tipogo/pkenueM gucuuiviviH: BBEJEHUE B
CIIEIINAJIBHOCTD, PESAHUE MATEPUAJIOB, MATEPUAJIOBEJEHUE N TEXHO/IOI'A
KOHCTPYKIIMOHHbBIX MATEPUAJIOB, OCHOBbLI TEXHOJ/IOTUN MANINMHOCTPOEHWNS],
PEXYIIIMA WHCTPYMEHT, JETA/II MAIIMH W OCHOBBI KOHCTPYWPOBAHMNS,
HAYEPTATE/IBHASI TEOMETPHUS, I[TPOEKTUPOBAHUE N M3IOTOB/IEHUE 3AT'OTOBOK
JETAJIEM OBIIETO Y CIIEIVAJTIBHOI'O MAIIIMHOCTPOEHMSA, METPOJIOT'YISI 1 OCHOBBI
B3ANMO3AMEHAEMOCTHN, TEXHOJIOTTUYECKUE ITPOINECCHI B MAIIIMHOCTPOEHUNN.

CopepkaHvie  JUCIMIUVIMHBI ~ SIB/IA€TCS  OCHOBOW Myii  ocBoeHus gucturuiid:  BUBPAIIUNA
TEXHO/IOTMYECKUX CHUCTEM, TEXHOJIOTUA IIPOU3BOJACTBA CIIAPO, CBOPKA,
HUCIIBITAHUA 1 PEMOHT CUCTEM CIIAPO.

I[MpenBapuTebHBIE KOMITETEHLH, COPMHUPOBaHHBIE Y 00yUarOILerocs 0 Havuasa U3yueHus JUCLATUTAHBL:

¢ OIIK-2 — CriocobeH TIPOBOAUTE aHAJTM3 3aTpaTt Ha 0becrieueHue esTe/TbHOCTH MPOU3BO/ICTBEHHBIX
ro/ipa3zesieHui

¢ OIIK-3 — CriocobeH BHeIPSATh U 0CBaBaTh HOBOE TEXHOIOTHUECKOe 000pyI0BaHHe

o OIIK-5 — CriocobeH HCI0/1b30BaTh OCHOBHbIE 3aKOHOMEPHOCTH, JAEHCTBYIOIIME B IIpOLiecce
W3TOTOBJIEHUS] MAIIIMHO CTPOUTETBHBIX U3/e/THH TpeOyeMoro KauecCTBa, 3a/JaHHOTO KOJTMUEeCTBa MpH
HaMMeHBIIINX 3aTpaTax 00IeCTBeHHOTO TPyZa

¢ OIIK-7 — CniocobeH y4acTBOBaTh B pa3paboTKe TeXHUUECKOUM JOKyMeHTaL[|U, CBS3aHHOM C
rpoecCOHANBHON JesiTe/IbHOCThIO

¢ OIIK-9 — CriocobeH yuacTBOBaTh B pa3pabOTKe MPOEKTOB U3/e/IMi MAIIMHOCTPOEHUS

¢ TICK-1.01 — CriocobeH oCyl1iecTB/SITh 00ecrieyeHre TeXHOIOTMUHOCTH KOHCTPYKLUH JieTaiek
MAallMHOCTPOEHUSI CpeHel C/I0KHOCTH

e TICK-1.02 — CriocobeH ocCy11iecTB/ISTh BEIOOP 3arOTOBOK /|15 IPOM3BO/CTBA fleTasiell MAalllHOCTPOeHH s
CpeJHeil CJI0)KHOCTU

¢ TICK-1.03 — CriocobeH pa3pabarThiBaTh TEXHOJOTHUECKHE TIPOLIECCHI U3TOTOB/IEHUS leTaei
MalllMHOCTPOEeHHsI Cpe/iHel CJIOXKHOCTH

¢ TICK-1.04 — CriocobeH KOHTPO/IMPOBAaTh TEXHOJIOTMUECKHE TTPOLIECChI TIPOU3BOZCTBA JeTael
MAalIMHOCTPOEHUSI CpeHel C/I0KHOCTHU U YIIpaB/leHre UMY

¢ TICK-1.06 — CriocobeH NMpoeKTHPOBaTh KOHTPOJIBLHO-M3MepUTeIbHbIe TIPHCIOCO0IeHNe [ij1s U3enit
CpeJHeil C/I0)KHOCTU

¢ [ICK-1.13 — CniocobeH onpesieniiTh MOTPeOHOCTL TIPOMU3BO/CTBEHHOTO yYacTKa B MHCTPYMEHTax 1
WHCTPYMEHTa/TbHBIX MPUCIIOCOBIeHUSIX

¢ TICK-1.18 — CriocobeH OCyIIeCTB/ISITh METOJUUECKOe 00ecIeueHre SKCITyaTaliiy IpoCTOro
TEXHOJIOTHUECKOTO 000PY/I0BaHUS MEXaHOCOOPOYHOTO TIPOM3BO/ICTBA

e TICK-1.22 — CriocobeH MCII0/Ib30BaTh MPeNMYILecTBa COBPeMeHHBIX 3-D TeXHOJIOTHH, a TaKkkKe
TEXHOJIOTH, TOCTPOEHHBIX Ha MHBIX MPUHLIUIIAX MeXaHUYeCKOM U (HU3MKO-TeXHIUYeCKOi 060paboTKu
KOHCTPYKL[MOHHBIX MaTepHasoB [P NMPOeKTUPOBAHUH TEXHOIOTHYeCKUX TIPOLeCCOB

¢ YK-1— CrniocobeH 0Cy1eCTBATh MOUCK, KPUTHUeCKHUI aHau3 U CHHTe3 WHPOPMAaLH, TIPUMEHSITh
CUCTEeMHBIN TIOAXO0[ /1S pellieHusl TI0CTaB/IeHHbIX 3aJau



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. OcHOBHBIE MO/I0)KEHHUS U TIOHATHSA B TEXHOJIOTHH 00paboTKH
4 7 y6okux orBepcruit. Crioco6bl 06paboTKH 1yGOKHUX OTBEPCTHIA MasIbIX 9.5 6 ) 0 4 35 10
[IMaMeTPOB U UX XapakTepucTHki. O60CHOBaHHe BEIOPaHHOTO criocoba riny6okoro . .
CBepJIeHHs] 0TBepCTHH JriameTpoM 8...30 Mm.
Paspen 2. BeiGop oc IX [ap TPOB MpPoLiecca I1yG0KOoro CBep/eHus
4 7 oreepcTuii Auamerpom 8...30 MM. OCHOBHbIe Harpap/ieHUst Pa3sBUTUS 27 19 3 10 6 38 15
COBpPeMeHHOTro 060py/0BaHuUs /151 06paboTKM ITyGOKKX 0TBepCTHiA. VIHCTpyMeHT
77151 my6okoro cBepsieHusi. Bei6op mapameTpos ctebieit.
Paspen 3. BoiGop napaMerpoB CMa304HO-0X/TaXKAAOLLel XKUAKOCTH.
Ha pamy JIbHBIX Pe)XXMMOB CBepsieHHsl. Bbi6op napameTpoB
CMa304yHO-OX/IaXKAarolel XKuAKOCTU. PacueT ruzipaBniuyecKrx rnotepsb B TpakTe
noaBoga-otBoga COXK. Pacuer pacxoza u AaeneHust COXK, HeoGXOAUMBIX Jiist
4 7 Ha/Ie)KHOTO y/ia/ieHHs1 06pasyroLiieiicst CTPY>KKH B 3aBUCHMOCTH OT ee (hopMbl 15.5 9 3 0 6 6.5 15
(crmBHas wm apobieHast). Ha3HaueHye paljiOHaIbHBIX PEXXUMOB CBEP/IeHHSI.
AHanmm3 0CHOBHBIX (haKTOPOB, BJMSIFOLMX Ha BLIOOP PEXKUMOB IPU ITyGOKOM
cBepsieHnH. Pa3paboTka peKomMeH/aluii 110 BbIGOPY PeXXMMOB MPH CBEpIeHHI
rnyOOKUX OTBepCTUi ArameTpoM 8...30 MM.
Paspen 4. BuGpauuu npu r1y00KoM CBep/IeHHH M PacTauuBaHuU. Bujpl
4 7 BUOpaLMi ¥ IPUUMHBI UX BbI3blBatoILye. [yTH CHIDKeHHs] HHTEHCUBHOCTH 10.5 6 2 0 4 4.5 15
BHOpaLMii.
Paspen 5. IlorpemHoCTH 0TBEPCTHIi IPH I/IyG0KOM CBep/IeHUH U
4 7 pacTauMBaHUHU. YBOJ OCH U OTPaHKa NPU ITyOOKOM CBEpPJIEHHH M pacTaudBaHUH. 19.5 13 2 7 4 6.5 15
TTyTH yMeHbLIeHHs! TIOTPeLHOCTeH OTBePCTHH.
Paszpen 6. Oco0eHHOCTH TeXHO/IOrHH 00Pad0TKH IIy0OKHX 0TBEepCTHH
4 7 nuamerpom 8...30 MM c orHowennem L/do g0 300. Bbi60p 0CHOBHBIX 155 9 3 0 6 6.5 15
rapamMeTpOB MHCTPYMEHTa M MPoLiecca Mpy CBep/ieHHH OTBePCTH MOBBILLIEHHOM : .
OTHOCHUTEJTBHOU AJTAHBL.
Paspen 7. YncroBbie MeTOAbI 06paGoTKH [TyGOKHX 0TBepPCTHii Auamerpom 8...
4 7 30 MM. 3eHKepOBaHMe, YHCTOBOE PaCTauMBaHKHe 1 XOHUHIOBAHHE ITyOOKHX 10.5 6 2 0 4 4.5 15
OTBEpCTHH.
Bcero 3a 7 cemecTp 108 68 17 17 34 40 100
Bcero no gucuuninHe 108 68 17 17 34 40 100
3.2. AyANTOPHBIA MPAKTHKYM
Homep u
p Oo0nemMm,
Ne HauMeHOBaHHe
Tema MNPAKTUHYECKOIr'o 3aHATUA ayp.
n/n pasjena
gacoB
AUCIHHUII/IUHBI
Paznien 1. OCHOBHBI® |Cr0co6b1 06paboTKY TTyGOKIX OTBEPCTHIA MaJIbIX JHAaMETpOB.
1  |[IOJIOKEHWA U CBep/ieHHe C HapY)KHbIM U BHYTPEHHUM T0/IBOJIOM CMa304HO- 2
IIOHATHA B OXJIKIAIOITIeH KUTKOCTH. IXKEKTOPHOE CBepJIeHHUE.
TeXHOJIOTUN
5 |o6paGoTku rTyGoKux O6ocHoBaHMe BbIOpaHHOTO criocoba ryOboKoro cBepsieHus! OTBepCTHH )
OTBEpCTHiA. JuametpoM 8...30 Mm.
Bb100p OCHOBHBIX ITapaMeTpPOB Mpoliecca r1yboKoro CBep/ieHuUs
3 |Pa3gen 2. Beibop oTBepcTuii ArameTpoM 8...30 MM. OCHOBHbIe HarlpaB/ieHHsI pa3BUTHS 2
OCHOBHBIX COBpeMeHHOro 000pyzoBaHuUs /171t 00pabOTKY ITyDOKHUX OTBEPCTHH.
rapamMeTpoB AHa/3 0CHOBHBIX Yy3/10B COBpEMEHHBLIX CTaHKOB [JI FJ'Iy6OKOFO
4 Tponecca FJIy6OKOI‘O CBepJieHusd OTBepCTI/Iﬁ MaJlbIX I1¥aMeTpOB. HEPEO6OPYAOBHHI/I8 CTaHKOB )
CBepJIeHUs 06]]_[61"0 Ha3HA4YeHud (TOKaprIX, TOKdpPHO-PEeBOJIbBEPHBIX, IMPOAOJJIbHO-
OTBepCTI/Iﬁ d)pe3eprlx u ,Z[p) aJis O6pa6OTKI/I I‘JIy6OKI/IX OTBepCTHﬁ.
AvametpoM 8...30  |BpiGop MHCTpyMeHTa U apaMeTpoB 3aTOUKM ero pekyliieil uacTHy.
5 MM. BLI60p ArviaMeTpa/IbHbIX pa3MepoB crebieli 1 MaTepHaJid, U3 KOTOpOro 2
OHH H3T'OTOBJIEHBI.
6 Paszen 3. Beibop Bri6op mapamerpoB COXK. PacueT ruzipaB/ifuecKuX MOTEPh B TPAKTE 2
rapaMeTpoB noasoga-orsoga COX.
7  |CMasouHO- Pacuet pacxoga u gaenenuss COXK, HeoOXOAMMBIX [1/1s1 HaZIe)KHOTO 2
oXJ1aXKAaroujen
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JKUJIKOCTH.

yzaneHusi obpasyroreicsi CTpY>KK{ B 3aBUCHMOCTH OT ee (hOpMBbI

HasHnauenue (cnvBHas UM ApobeHasn).
paliHOHaJIbHBIX HasHaueHue parjioHabHbIX PeXXUMOB CBepsieHUs. AHAIU3 OCHOBHBIX
8 PEXHMMOB CBEPJIEHUS. |(hakTOPOB, BIUSIOLIMX Ha BEIOOP PE)KMMOB TIPU TJIyOOKOM CBEpJIeHHH. 9
Pa3paboTKa peKoMeH/AL|i 110 BEIOOPY PEKMMOB TIPH CBepJIeHUH
ryOOKHMX OTBEPCTHM ArameTpoM 8...30 MM.
Bubpariyu ripu riry0b0KOM CBep/ieHHH U pacTaurBaHuu. [1posionbHbIe,

g |Pasgen4. Bubparuy KpyTH/IbHbIE U U3rUOHbBIe BUOpALY, OCHOBHBIE IIPUUMHBI HX )
TIpU ITyO0KOM BbI3bIBaIOLMe. BausgHue mapameTpoB rpoLjecca U MHCTpyMeHTa Ha
CBep/IeHNH U WHTEHCUBHOCTDH BUODALHA.

10 pacTayrBaHUM. [Tyt CHWKeHUs1 UHTeHCUBHOCTY BUOpaLuii. AHanu3 3¢dekTUBHOCTH 2

Pa3/IMUHBIX CIIOCOO0B CHIKEeHUsSI THTEHCHBHOCTH BUOpaLUii.
Paspien 5. [TorpemHoCcTy OTBEPCTHH MPU ITyOOKOM CBEPIEHUH U pacTauylBaHUH.

11 |HorpemHocrn YBOJ, 0CH ¥ OTPaHKa MpH TTyOOKOM CBepJIeHUH ¥ PaCTaunBaHUH, 2
OTBEPCTHM TIpH OCHOBHbIE TIPHUMHBI UX BbI3bIBAIOIIHE.
ry00KOM CBep/IeHUH

12 |y pacraunBaHuy. [TyTu ymMeHbllIeHWs TTOTPEIIHOCTEel OTBEPCTUM. 2

13 OcobeHHOCTH TeXHOJIOTUK 00pabOTKY IMTyOOKMX OTBEPCTHIA ’

nuametpoM 8...30 mm c otHoteHueM L/do go 300.
Paszen 6 BbI00p OCHOBHBIX MMapaMeTpoB MHCTPYMEHTA U Tporiecca Mpu
AT O CBepJIeHUY OTBEePCTHH MOBBILLIEHHOW OTHOCHUTENBHOH JTMHBL. Bribop
14 |OcobenHocTH o 2
PEXyIero MHCTPyMeHTa, TTapaMeTpoB CTeOJsield, pacxoa U JaB/ieHust
TEXHOIOTUH
COX, pexkxumoB 00pabOTKH.
00paboTKM TTyOOKMX
OTBepCTHiA AH%JII/IB NPUYMH, OrPAHHYMBAIOLMX POH3BOAHTE/LHOCT CBEP/IeHHS
muamerpom 8...30  [[IyOoKux otBepcTHi 1'[OB136I]_LIe6HHOI/I OTHOCHTe/IbHOH JTHHBL.
MM C OTHOLIeHuem | OTPaHHYEHHE DEXXUMOB 00pabOTKH B YCIOBHSX TIOHIKEeHHOH
15 |i/do 710 300. PKECTKOCTH PEXyLLero MHCTPYMEHTa, NOrPELIHOCTEH 3ar0TOBOK, 2
BO3HUKHOBEHHs BHOpalyii ”HCTPYMeHTa. YBOZ, U HeNPSIMOJIMHEHHOCTh
OCH TIPH CBepP/IeHUHU T/Ty0OKHX OTBEPCTHH MOBBILIEHHOU
OTHOCUTETBHOM [IIUHBI.
YucroBble MeTOZbI 00pabOTKM TIyOOKHMX OTBepCTHi fuameTpoM 8...30

16 Pasgen 7. UncToBele |MM. 3eHKepPOBaHHe M UMCTOBOE pacTauMBaHKe ITyOOKHUX OTBEpPCTHIA. 9
MeTo/bl 00paboTki  |OCOOeHHOCTH MPOLIeCCOB, KOHCTPYKLIMM MHCTPYMEHTOB, PeXKUMbI
r1y0OKMX OTBepCTHiA | 00paboTKH.

Auametpom 8...30 | XoHuHroBaHue ryGOKUX OTBEPCTHI framMeTpoM 8...30 MM.
17 |MMm. OcobeHHOCTH TIpOLeCCa, KOHCTPYKLYSI HHCTPYMEHTA, PeyKUMBI 2
00paboTKu.
Bcero 3a 7 cemectp 34
3.3. JIaGopaTopHbIii NPAaKTHKYM
Oo0neMm,
Ne Homep 1 HaumeHOBaHMe pa3jesia
Tema /1a00paTOPHOro NPaKTUKyMa ayp.
n/n JTUCIMILTHHBI
4acoB
Pa3zzen 2. BeIOOp 0CHOBHBIX IIapaMeTpPOB
. |TIpoekTrpoBaHMe Orepany rIyOOKOTo
1  |mporecca rnyboKoro CBepeHUs] OTBEPCTHIHA 10
CBepJIeHUs]
fuamerpom 8...30 MM.
. ['myboKoe cBeprieHre OTBEPCTUS
Paspen 5. IlorpemHocTr OTBepCTHM IpU

2 MpeJIOKEeHHOT0 [haMeTpa B 3arOTOBKE C 7

171y6OKOM CBep/IeHHH U pacTaurBaHHUH.

orpe/ie/leHHbIMY MapaMmeTpamMu
Bcero 3a 7 cemecTp 17
3.4. CamocrosTenbHas pabdora crygenrta (CPC)
Ne Homep 1 HauMeHOBaHue pa3jesia Oo0mnem,
CojepixaHue yue0HOro 3a/JaHusl

n/n AMCLIUII/THHBI 4acoB

Pazpen 1. OcHOBHBIE MOJI0’KEHUS U [ToaroroBka K 1eKLUU: U3yUyeHUe

1  |mOHSTHS B TEXHOMOTHUM 06pabOTKU MpeJyCMOTPeHHBIX MPOrpaMMoOi ANjaKTHuUe CKUX 0.5
1y6OKMX OTBEPCTHIA. eJJMHUL] 110 peKOMeH/lyeMOii iuTeparype.

2 [ToaroroBka K NpakTH4YeCKUM 3aHATUSIM. 1

3 BrirnonHeHye yacTu JOMaIIHero 3a/jaHus. 2
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[ToaroToBKa K JIEKLIUSAM: U3yUyeHHe
4 TIpelyCMOTPEeHHBIX ITPOrPaMMOM AUIaKTUYUe CKUX 1
eIHUIL] TI0 peKOMeHTyeMOoi JTuTepaType.
5 |Pasgen 2. BbLIGOp OCHOBHBIX [TAaPAaMETPOB [ToaroroBka K NpakTH4YeCKUM 3aHSITUSIM. 1.5
g |mpouecca rTyOOKOr0 CBEp/IeHUsT IMoaroToBka K iabopatopHoit pabote No 1. 05
oTBepcTuii AuameTpoM 8...30 Mm. ITpoekTHpOBaHME OTEepaIuy ITyOOKOTO CBep/IeHUS. ’
Odopmienne otuera 10 JIP Ne 1, moaroroBka K
7 1
3awure JIP Ne 1.
8 BrimosnHeHVe yacTu JOMAIIHETO 3a/iaHusl. 4
[ToaroToBKa K JIEKIIUSAM: U3yUeHHe
9  |Pasgen 3. Beibop napamMeTpoB cMa3ouHO- [IPEAYCMOTPEHHBIX [POrPaMMOi AMAAKTHYECKHX 1
OX7aKjaroLei xugKkocTy. HasHaueHne —|€AMHHLL [0 peKOMEH/yeMOi TUTeparype.
10 |pairoHa/IbHBIX PEKUMOB CBEDJIEHUS. [ToaroToBKa K MPaKTUUeCKUM 3aHSITUSIM. 1.5
11 BrinonHeHye yacTu JOMalIHero 3ajaHus. 4
[ToaroToBKa K JIeKLIUSIM: U3y4YeHHe
12 NIpeJlyCMOTPEeHHBIX IPOrpaMMON ANjaKTHUe CKUX 0.5
Pa3gen 4. Bubpanyu npu rimy60Kom eZIMHULI T1I0 peKOMeHyeMOii iuTeparype.
CBepJIeHWH U pacTaurBaHUU.
13 ITogroToBKa K IpakTUYeCKUM 3aHSTUSM. 1
14 BeInosiHeHMe yacTH foMalllHero 3aJaHusl. 3
IToaroToBKa K JIeKLIUSM: U3yUyeHUe
15 TIpelyCMOTPEeHHBIX ITPOrpaMMOi ANIaKTUUe CKUX 0.5
eIMHUL] TI0 peKOMeHIyeMoi JiuTepaType.
16 [ToaroToBKa K MpaKTHYeCKUM 3aHSITUSIM. 1
. [ToxroToBka Kk laboparopHoii pabore Ne 2.
Paspgen 5. ITorpeliHOCTH OTBEPCTUM TIPH 6
17  |riyGokom caepren s i pacTaunBaHuy., I'nybokoe cBepsieHHe OTBEpPCTUSI PeAJI0KEHHOTO 1
JliaMeTpa B 3aroTOBKe C OIpe/ie/leHHbIMU
riapamMeTpaMH.
Odopmenne otuerta 110 JIP Ne 2, moarotoBka K
18 1
3awure JIP Ne 2.
19 BrironseHnue yacTu JOMalIHero 3ajjaHus. 3
20 [ToaroTroBKa K MpakTH4YeCKUM 3aHSITUSIM. 1.5
Pazgen 6. OCO0eHHOCTH TEXHOIOTHUH
21 . BrinonHeHye yacTu JOMaIIHero 3ajaHus. 4
006paboTKu Ty60KUX OTBEPCTHIH
AMamMeTpom 8...30 MM C OTHOLeHHem  [LLOATOTOBKA K JIEKLIAM: H3yueHHe
22 1/do 710 300. MPe/lyCMOTPeHHBIX MPOrpaMMOH IM/IaKTHYe CKUX 1
eZIMHULI TI0 PeKOMEeHyeMOii JIuTeparype.
[ToaroToBKa K JIeKLIUW: U3yUyeHue
23 MpeyCMOTPEeHHBIX POrpaMMoOi AHjaKTHUUe CKUX 0.5
Paszien 7. UncToBble MeTozbI 06paGoTKy |EAMHHL] [0 PEKOMEH/[yeMO# JInTeparype.
24 |tnmy6okux otBepcTHit AriametpoM 8...30 |[ToaroToBka K NMpakTUUYeCKUM 3aHSITHSIM. 1
MM. BerimosiHenue gomariHero 3azadus. OdopmiieHue
25 TOSICHUTEe/TLHOM 3allMCKHU M TIO[TOTOBKA K 3alluTe 3
JIOMallIHero 3aJaHusl.
Bcero 3a 7 cemecTp 40
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAIT/IMHBI
CEMECTP HEJAE/IN CEMECTPA
1/12| 3 |4/5| 6 |7| 8 (910 11 12113 |14 15 16 17
7 O3 Ap| | A3 (OP| A3, Otu. o JIP 3 O3, Otu. no JIP |P| Bonp. Jk3
YcnoeHble 0603HAUEHUS:
¢ TP — nriarHoCTHYecKasi pabora;
e 13 — jomMalliHee 3a/aHUE;
e Ortu. nio JIP — otuet no JIP;
e Bomp. 3K3 — BONPOCHI K IK3aMeHY.
TeKymyii KOHTPOJ/Ib YCIIeBaeMOCTHU CTYAEeHTOB POBOJUTCS B AUCKPETHbIE BpeMeHHble NHTEPBAJIbI B
clefyroumx popmax:
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JMarHoCTUYecKas pabora;
JOMalliHee 3a/jaHue;
oTueT o JIP;

BOIPOCHI K 3K3aMeHY.

ITpomesKyTouHasi arrecTarusi IPOBOAUTCS B hopMax:
3K3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . ITIpoekTrpoBaHue oneparyy raybokoro ceepienus. CI16.BI'TY "BOEHMEX" um. [I. ®@. YcTuHOBa,
1994, 98 sk3.

2. N1. @. 3BoH1oB, I1. T1. Cepebpenunkuii, A. I. Cxuptnazze. . TeXHOIOTHU CBep/IeHUs TTyOOKUX
orBepctuii. CaHkT-ITetepOypr: Jlanb, 2022, 3/1. pec.

3. W. ®. 3BoH1oB, I1. I1. Cepebpenutikuii, A. I'. Cxuptiazze. . IIporpeccrBHbIe TPOLIECCHI
(hopMoo0Opa3oBaHus M KOHTPOJIS TyO0KUX TOUHBIX oTBepcTuid. Ctapeiii Ockon: THT, 2015, 150 3k3.

4. 1. ®. 3BoH1oB, I1. I1. Cepebpenunknii, A. I. Cxuptiagze. . TexHomoruu cBepsieHust Iy00KUX
orBepctuii. CII6.: Jlanb, 2013, 33 3k3.

5. W. @. 3BoH1oB, I1. T1. Cepebpenunkuii, A. I. Cxuptiaaze. . [IporpeccrBHbIe TIpOLIeCCH
(hopMoobOpa3oBaHusi U KOHTPOJIS TyO0KUX TouHBIX oTBepcTHid. Crapeiii Ockon: THT, 2019, 351. pec.

6. FO. Y. Kwkusie, B. A. Hemries, I1. [I. SIkoesieB. . O6paboTKa IiTy0OKHUX OTBEPCTHI MasIbIX JUAMETPOB.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2018, 35 3Kk3.

7. 0. U. Kwkusies, b. A. Hemues, I1. /1. IkoBneB. . O6paboTKa riy00KHX OTBEPCTHI MajIbIX JUaMeTPOB.
CII6.FI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2018, 371. pec.

5.2. JloronHUTeENBbHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2/ — ®dyHaamenranbHas 6ubnuoreka BI'TY « BOEHMEX» um. [T.0.
YCTUHORA;

2. http://www.tnt-ebook.rui/ — TNT-EBOOK - DneKTpoHHO-0MO/IMOTeYHasT CUCTeMa;

3. https://e.lanbook.com/ — 3BC JlaHb.

CorpeMeHHbIe MpodeccroHanbHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texa3kcriept — MIHGOpPMAaIMOHHBIM MTOPTal TEXHUUYECKOTO peryupoBanust: HopMebl, mpaBu/iia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] 'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0yeTcs.

5.6. MHdopmaloHHbIe TeXHOJIOTUU:

B3anMogeticTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY « BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

1. TIpoexTop;
2. AymuTopusi C YMC/IOM MTOCA/JOYHBIX MeCT He MeHbllle KOJMyecTBa 00yJarommxcs.

6.2. IIpakTHyeckue 3aHATHA:
1. AyauTopusi ¢ YMCIOM TOCaZIOUHBIX MeCT He MeHbIIIe KOJTMUeCTBa 00yUaromuxcsl.

6.3. J/TabopaTopHbIe 3aHATHA:

1. AyauTopus C YMC/IOM MOCaI0UHBIX MECT He MEeHBbIIIE KOJTMUeCTBa 00yUarouxcs;
2. MeTaniopexxyliye CTaHKH ITyO0KOTO CBEpJIeHHsI.

6.4. Ilpouee:

1. pabouee mMecTo mperofaBare;isi, OCHallleHHOe KOMITbIOTEPOM C JJOCTYTIOM B VIHTepHeT;
2. paboune MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
I/ paboThI B 37IEKTPOHHOM 06pa3oBaTebHOU cpejie.
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ITpunoxenue 1
K paboyeli mporpaMme JUCIATLTHHBI
OCHOBBI TEXHOJIOTUY OBPABOTKH INTYBOKX OTBEPCTUI MAJIbIX TUAMETPOB

AnHoTanusa paboueii nporpaMMsl

Muctynuaa OCHOBBI TEXHOJIOTM OBPABOTKU INTYBOKUX OTBEPCTUIN MAJIBIX
JUAMETPOB sBisieTcss [JUCLIMIUIMHOM 4acTH, ¢(opMHPyeMoOii Yy4YaCTHMKaMH 00pa3oBaTe/IbHbIX
OTHOIIeHWH Oioka 1, 1©IporpaMMbl TIOATOTOBKM I10 HampaeieHuto 15.03.05 KoHcmpyKmopcko-
mexHo/s02u4eckoe obecneyeHue MAawUHOCMpoUmesbHbIX npou3goocme. JIUCIWIIMHA —peanu3yeTcs Ha
¢axynerete E Opykue u cucrembl BoopyxeHuss BI'TY "BOEHMEX" um. [O.®. YcruHoBa kadezapoit E2
TEXHOJIOTUS Y TIPOU3BOACTBO APTU/IJIEPUICKOT'O BOOPY KEHNS.

JucrurivHa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-1.29 crocobHOCTb pa3pabaTeiBaTh peKOMEHJAAIMd W TEXHOJIOTHMH, CBsi3aHHble C TIPaKTUYeCKUM
WCIO/Ib30BaHUEM CIIeL[Ma/IbHOTO0 WHCTPYMEHTa U OCHAaCTKU [Jig W3TOTOBJEHHSl JeTajied CIelaJbHOro
MallIMHOCTPOEHMUS.

CopeprkaHrie TUCHUIUTMHBI OXBaThIBAeT KPYT BOMPOCOB, CBS3aHHBIX C MAITMHOCTPOUTETHHBIM ITPOM3BO/ICTBOM
W31 eMuil.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BpEMEHHbIE UHTEPBAJIbI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e JOMaIllHee 3a/laHue;
e oruet 1o JIP;
*  BOMPOCHI K IK3aMEHY.

IIpome)xyTouHas arTecranusi [IPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

TIpelyCMOTPEHbI IEKI[UOHHbIe 3aHATHS (17 4.), mpakTudeckue 3aHsATHs (34 4.), 1abopaTopHkIi MPakTUKYM (17
4.), caMocTosATebHas paboTta cryaenTta (40 u).
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IIpunoxenue 2

K paboueli mporpaMme JUCIATTHHBI
OCHOBBI TEXHOJIOTUY OBPABOTKH INTYBOKX OTBEPCTUIM MAJIbIX TUAMETPOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PexkoMeHganuu

10 OCBOEHHIO JUCLUIUIMHBI I/I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboTbI

PexkomMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. OcHOBHBIE ITO/I0KE€HUA

Y TIOHATHSA B TEXHOJIOTMH 00pad0TKH ITy0OKHX OTBepPCTHIA.

[MoaroroBka K JeKIUN: U3yueHHe
TPeyCMOTPEHHBIX IPOTPaMMOi
[UJAKTUYeCKUX eAWHUL] TI0
peKoMeHJyeMOM JiuTeparype.

HO,E[FOTOBKEI K IIPaKTU4Y€CKHUM 3aHATUAM.

BrimonHeHne yacTy AOMaliHero
3a/]aHUs.

U. ®. 3BoHLOB, I1. I1. Cepebpenntikuii, A. I.
Cxuptnazze. . TeXHOIOTWY CBep/ieHus TTyOOKUX
otBepctuii: CaHkT-ITeTepOypr: Jlanb, 2022 (1. 1)
FO. N. Kwxkuses, b. A. Hemues, I1. /1. AkoBnes. .

O6paboTKa rybOKUX OTBEPCTHI MaJIbIX
muameTpos: CIT6.BI'TY "BOEHMEX" um. [T. @.
YctuHoBa, 2018 (T71. 2)

1O. . KuxHnsies, b. A. Hemues, I1. 1. fIkoBnes. .
O06paboTka ry00KHX OTBEPCTUI MaJIbIX
auametpos: CIT6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2018 (1. 2)

U. ®. 3BoHLOB, II. I1. Cepebpenuukuii, A. T.
Cxuprnagae. . [IporpeccuBHbIe NpoLieCChI
(hopM0o0Opa3oBaHUs M KOHTPOJIS TTYOOKUX TOUHBIX
otBepctuit: Ctapeiit Ockon: THT, 2015 (1. 2, 3)
. ®. 3BoH1I0B, I1. IT. Cepebpenurkuii, A. T
Cxwuptiazze. . TeXHOIOTUU CBEP/IEHUS TTyOOKMX
otBepctuii: CIT6.: Jlanb, 2013 (1. 1)

U. ®. 3BoHLOB, I1. I1. Cepebpenntikuii, A. I
Cxuptnaggae. . [IporpeccuBHbIe NpoLieCCh
(hopM0o0Opa30BaHuUs M KOHTPOJISI IITyOOKHUX TOUHBIX
otrBepctuit: Crapeiit Ockon: THT, 2019 (1. 2, 3)

0.5

Wroro no pa3geny 1

3.5

Pazien 2. BbI0OOP OCHOBHBIX TAPaMeTPOB TPOIIeCca IVy00KOro CBep/ieHHsi 0TBePCTHH 1

MM.

amerpom 8...30

[NoaroToBKa K JeKLUsIM: U3y4YeHUe
MIpelyCMOTPEeHHBIX TIPOrPaMMOi
JUAKTUYeCKUX eWHUL] TI0
peKOMeH/yeMoH JIhTepaType.

HO/:[FOTOBK& K IIPaKTU4Y€CKHUM 3dHATUAM.

IToaroroBka K j1aboparopHoit pabore No
1. ITpoekTupoBaHue oreparun
r1yOOKOTO CBepJieHusl.

Odopmienne oTuera 110 JIP Ne 1,
rnoAroroska K 3amure JIP Ne 1.

BrimonHeHue yacTy AOMaliHero
3a/jaHUs.

U. @. 3BoHLOB, II. I1. Cepebpenuukuii, A. T.
Cxuptiazze. . TexHonoruu cBepeHus rry0oKux
orBepctuii: CaHkr-IletepOypr: Jlans, 2022 (t11. 2, 5
(c. 358-361), 7)

. ®. 3BoH1LIOB, I1. IT. Cepebpenurikui, A. T
Cxwuptiazze. . TeXHOIOTUU CBEPJIEHUs TTyOOKUX
otBepctuii: CII6.: JTanb, 2013 (1. 2, 5 (c. 358-
361), 7)

FO. . Kvwxnsies, b. A. Hemues, I1. 1. IkoBnes. .
O06paboTka rimy00KHUX OTBEPCTUH MasTbIX
auametpos: CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHOoBa, 2018 (1. 1, c. 21-35)

1O. . Kvxusies, b. A. Hemues, I1. 1. AkoBnes. .
O6paboTka rmybOKUX OTBEPCTHN MaJIbIX
muameTpos: CIT6.BI'TY "BOEHMEX" um. [1. @.
YctuHoBa, 2018 (. 1, c. 21-35)
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. [TpoekTHUpOBaHKe OTepaIu Ty60Koro
cepienvst: CI16.BI'TY "BOEHMEX" um. /1. @.
YctuHoBa, 1994 (pasz. 2, 3, c. 4-18)

Wroro no pasgeny 2

8

Pa3gen 3. Bei0op mapaMeTpoB CMa30uHO-0X/IaXKAA0IIeH KuJKocTH. HazHaueHne paijHoOHAIbHbBIX

PeXHMOB CBep/IeHH.

[ToaroToBKa K JIEKLUSIM: U3yueHHe
TIpeyCMOTPeHHBIX MporpaMMoi

1O. . KuxHnsies, b. A. Hemues, I1. 1. fikoBnes. .
O06paboTka ry00KHX OTBEPCTUI MaJIbIX
muametpos: CIT6.BI'TY "BOEHMEX" um. [1. ©.
YctuHOBa, 2018 (1. 3)

[IUJAKTUUECKUX eJUHHL] T10 FO. . Kvxnsies, b. A. Hemues, I1. 1. IkoBnes. . 1
peKOMeH/[yeMoii IuTeparype. O06paboTka rimy00KHUX 0TBEPCTUH MasTbIx
muametpos: CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2018 (/1. 3)
. ®. 3BoH1I0B, I1. IT. Cepebpenurikuii, A. T
IToAroTOBKa K TpaKTHUeCKUM 3aHATUsAM. | Cxuptiazze. . TEXHOIOTHUH CBEPIEHUS TTyOOKMX 1.5
otBepctuii: CII6.: JTanb, 2013 (1. 1, 2, 5)
U. ®. 3BoHLOB, I1. I1. Cepebpenntikuii, A. I.
BeirionHeHye yacTy i0MaIliHero Cxuptiazze. . TexHoIOrUU CBepIeHUs TTy00KUX 4
3a/iaHusl. orBepctuii: CaHkr-Iletepbypr: Jlans, 2022 (1. 1,
2,5)
Uroro no pa3geny 3 6.5
Pazgen 4. Bubpaijuu npu r/iy0oKoM CBep/ieHHH U PaCTauHBaHHH.
. ®. 3BoH1I0B, I1. IT. Cepebpenurikuii, A. T
Cxuptnazze. . TeXHOIOTHUH CBepsieHust TTyOOKIX
TTo/ArOTOBKA K JIEKLIUSIM: U3yUYeHHe otBepctuii: CaHkt-TleTepOypr: Jlans, 2022 (. 1,
Tpe/lyCMOTPEHHBIX TIPOrPaMMOi 5,7) 0.5
OUOAKTUYEeCKUX eIUHUL] I10 1O. . Kuxnsies, b. A. HeMLIEB, IT. ,D; AkoBnes. . )
peKOMeHyeMOit iuTeparype. O6paboTKa ry00KUX 0TBEPCTH MajibIX
muametpos: CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2018 (1. 3)
FO. . Kvxnsies, b. A. Hemues, I1. 1. AkoBnes. .
[MoaroToBKa K MpakTUYeCKUM 3aHSITUSIM. O06paboTka rimy0OKHUX OTBEPCTUH MasTbIx 1
muametpos: CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2018 (11.3)
BeimonHeHye YacTy JoMalliHero N. ®. 3oHLIoB, I1. I1. Cepebpenunikuii, A. T. 3
3a/laHus. Cxwuptnazze. . TeXHOIOTUH CBEP/IEHUS TTyOOKMX
otBepctuii: CII6.: JTans, 2013 (1. 1, 5, 7)
Wrtoro mno pasgeny 4 4.5
Pa3pgen 5. IlorpemiHOCTH O0TBepCTHII NPH ITy00OKOM CBep/IeHHH M PacTauydBaHHUH.
TTOArOTOBKA K JIEKLMSM: H3yueHue W. ®. 3BoHLOB, I1. T1. Cepebpenuukuii, A. T.
MPe/lyCMOTPeHHBIX [POrpaMMoii CXHpTJIa/:upe. . TexHO/MOTHY CBEpJIEHUS TTyOOKUX
UIAKTHYECKIX eJUHMUI] 10 orBepctuii: CaHkt-IleTepbypr: Jlans, 2022 (1. 1, 0.5
DEKOMEHTyeMoii JTHTepaType. 2, 6 (c. 386-440), 7 (c. 450-472))
. ®. 3BoH1I0B, I1. IT. Cepebpenurikuii, A. T
[ToaroToBKa K MpakTUUYECKUM 3aHATUAM. | Cxuptiazze. . TEXHOIOTUH CBEPIEHUS TTyOOKMX 1
. otBepctuii: CII6.: JTanb, 2013 (r1. 1, 2, 6 (c. 386-
IMoaroToBka K abopatopHoii paboTe Ne 440), 7 (c. 450-472))
2. Imy6okoe ceprieHie OTBepCTHS 1O. . Kwxnsies, b. A. Hemues, I1. 1. fikoBnes. . 1
TPEANIOEHHOTO AMAMETPA B 3arOTOBKE C O06paboTka ry00KHX OTBEPCTUI MaJIbIX
OTPEAC/IEHHBIMI [TAPaMETPAMH. smametpos: CII6.BI'TY "BOEHMEX" um. II. ®.
Odopmnenve otueta 1o JIP No 2, Ycruroga, 2018 (c. 4-37)
T0AroToBKa K 3arute JIP Ne 2. 10. 1. Kwknses, b. A. Hemues, I1. [I. SIkoBnes. . 1
O06paboTka rimy00KHUX OTBEPCTUH MasTbIx
BeimoniHeHye YacTH JOMalliHero muametpos: CII6.BI'TY "BOEHMEX" um. [I. ®. 3
3a/iaHust. YctuHoBa, 2018 (c. 4-37)
Wroro no pa3geny 5 6.5

Paspen 6. Oco6eHHOCTH TeXHO/IOTHH 00padoTKH IITy00KHX 0TBepcTHii AamMerpom 8...30 Mm c

otHomrenueM L/do g0 300.

HO,Z[FOTOBKEI K IIPaKTHUY€CKHUM 3aHATUAM.

. ®. 3BoH1LI0B, I1. IT. Cepebpenurikuii, A. T

BeinonHeHue yactu AoMalllHero

Cxuptnazze. . TeXHOIOTHUH CBepsieHust TTyOOKIX
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3a/laHuS.

[ToaroToBKa K JIEKLUSIM: U3yUeHHe
TIpeyCMOTPEeHHBIX MPOrpaMMOoi

otBepctuii: CII6.: JTanb, 2013 (1. 2, 4, 5, 6)
U. @. 3BoHLOB, II. T1. Cepebpenuukuii, A. T.
Cxuptnazze. . TexHom0ruu cBepaeHust rTyboKux

JUIAKTUYeCKUX eJJMHUL] TI0 orBepctuii: CaHkT-IleTepbypr: Jlans, 2022 (1. 2, 1
peKOMeH/lyeMoii JiuTeparype. 4,5, 6)
Wroro no pasgeny 6 6.5
Paspen 7. UncroBble MeToAbI 00padoTKH I71y00KHX 0TBepCTHIT AameTpoM 8...30 MMm.
W. ®. 3BoHLOB, I1. I1. Cepebpenuukuii, A. T.

T10/rOTOBKA K JIEKIJUH: U3yUeHHe Cxupmnaggse. . TexHonoruu cBepiieHus IyOOKUX
TIPe/lyCMOTPEHHBIX TPOrPaMMOit orBepctuii: CII6.: Jlans, 2013 (1. 2, 5)
IMIAKTHYECKUX eHHHL] [0 10. 1. Knxnses, b. A. Hemues, I1. [I. SIxkoBnes. . 0.5
PEKOMEH/YEeMOit TUTepaType. O6paboTka r1yO00KHX OTBEPCTUI MasIbIX

mrametpos: CII6.BT'TY "BOEHMEX" um. /1. ®.

YcTtuHoBa, 2018 (1. 1, 3, 6)

[ToproroBka K pakTUYeCKUM 3aHITUSM. U. ®. 3BoHLOB, I1. I1. Cepebpenntikuii, A. I. 1

Cxuptnazze. . TeXHOIOTWU CBep/ieHus ITyOOKUX

otBepctuii: CaHkT-ITeTepOypr: Jlaub, 2022 (1. 2,
BrinonHeHue [oMalllHero 3a/aHus. 5)
OdopmiteHre MOACHATE/BHOM 3aMUCKK M| {0 ], Kuykusies, B. A. Hewmues, I1. [I. STkoBeB. . 3
TIOATOTOBKA K 3allIATE OMAIIHETO O6paboTKa IyGOKKX OTBEPCTUM Ma/IbIX
3aflaHus. muametpos: CIT16.BI'TY "BOEHMEX" um. [I. ®.

YctuHoBa, 2018 (1. 1, 3, 6)
Wrtoro no pasgeny 7 4.5
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IIpunoxenue 3
K paboueli mporpaMme JUCIATTHHBI
OCHOBBI TEXHOJ/IOI'MY OBPABOTKU ITTYBOKNX OTBEPCTHUU MAJIbIX JUAMETPOB

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta
e JlOMalllHee 3aJjaHue;

e BOIMPOCHI K 3K3aMeHY;

e otuet 1o JIP;

* JK3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

JomaiHee 3aiaHue

[MepeueHs JOMAIHUX 3a/]JaHUIN: pa3paboTKa TEXHOJIOTUH 00pabOTKH IMTyOOKUX OTBEPCTHH JIMaMEeTPOM
8...30 MM B pa3IMYHBIX MaTepuasax C pa3JMuHOMN [TyOUHON OTBEPCTHIA.
HomariHee 3afaHue MpeAyCcMaTPUBaeT aHa/IU3 UepTeska MpeAJiookeHHOM ZieTanu, pa3paboTKy
TEXHOJIOTHUEeCKOTO TipoLiecca 00paboTKu TyOOKOT0 OTBEPCTHSI, BHIOOP OCHOBHBIX MTapaMeTPOB UHCTPYMEHTaA U
TpoLiecca ¥ HanyucaHye pacyeTHO-II0SICHUTE/TbHOM 3aliCKU.
[oMaliHee 3aiaHye BBINOJHSIETCSI B COOTBETCTBUM C MHMBUAYAIbHBIM 3afiaHueM. [yis obecrieueHust
TeKyI[ero KOHTPOJIsi paboThI CTy/leHTa B TeUeHre CeMeCTpa yCTaHaB/IMBAOTCSl CPOKH BBITIO/THEHHSI 3TaroB
JIOMaIlIHero 3aiaHvisl. Pe3ysbTarhl BHIMOTHEHHUS OTAeNbHBIX 3TAllOB MOTYT YUUTHIBATHCS TIPH UTOTOBOM OL|eHKe
Ha 3a1uTe paboTbl.
OcHoBaHMeM /1S HeZ[OTTyCKa JOMaIliHero 3a/jaHusl K 3alliTe MOTYT ObITh:
— Hero/THOe UM HeBepPHOe BBITIOJTHeHHe WHIMBHU/YaTbHOTO 33/JaHus;
— OTCYTCTBUE MPeJyCMOTPEHHBIX 3aJjaHreM rpaguuecKrx MatepyanoB um HecootBercTue ux I'OCT v
TY;
— HECOOTBETCTBHe TOSICHUTE/TBHOM 3aITUCKU YCTaHOB/IEHHBIM TPeOOBaHUSIM.
OtieHKa 3a ZioMalliHee 3a/laHue BBICTaB/ISIETCS 10 pe3y/bTaTaM 3alljUThl CTYZEHTOM [JOMAIIIHero 3aJaHus 1epef
OTBETCTBEHHBIM IPerioZjaBaTesieM WM KOMUACCHel, Ha3HaueHHO! 3aBe/[yIoIUM Kadezpoil. 3aiura JoMaliHero
3a/1aHus TTpe/lyCMaTpUBAeT KPaTKWi JIOK/Ia/ CTYZIeHTa U OTBETHI ero Ha BOIIPOCHI, CBSI3aHHBIE C TIOPS/IKOM
BBITIOJTHEHUs 33JjaHKs U TeMaMK yueOHOM JUCLIMIUIMHBI, OXBaueHHBIMH [JOMALTHUM 3a/laHUeM.

Bompocsl K 3k3aMeHy

1. Pa3HoBHzIHOCTH C11I0CO60B 00pabOTKH ITyOOKHX OTBEPCTUI MaslbIX JUAMETPOB.
2. PyxxeitHoe cBepnenue. O6sacts npuMeHeHusi. KOHCTPYKIUsSI MTHCTPYMeHTa.
3. OkekTopHOe cBepieHune. ObnactTb mpuMeHeHsi. KOHCTPYKLUsSI HTHCTPYMeHTa.
4. CeprieHre 0TBepPCTUH C Hapy>KHBIM ogBoAoM COXK. Obnacte nipuMeHeHust. KOHCTPYKIMst MHCTPyMEHTA.
5. Oco0eHHOCTH KOHCTPYKLIMY CTeOs1el [i7ist pa3/InUHbIX CII0COOOB IJTyOOKOrO CBEp/IeHHS.
6. TTpenmyitiiecTBa criocoba rmyObOKOro CBep/ieHHs C Hapy»KHbIM o/iBozioM COJK 110 CpaBHEHHMIO C JIPYTUMU
criocobamu.
7. Kaxkoii 3 crioco00B nipeSriouTuTeneH A/isi [yO0KOro CBep/ieHUs: OTBePCTHH AramMeTpoM 8...30 MM ¢
oTHoleHreM yuHbI K fuametpy (L/do) 6osbie 100 u mouemy?
8. OcobeHHOCTH CTAaHKOB [J1s1 TJTyDOKOTO CBepsieHUs1, paboTaroIuX 1o cxeMe ¢ HapyKHbIM roaBogomM COXK.
9. OCHOBHBbIE Y3/Ibl U arperarbl CTaHKOB, pabOTalOLUX 10 CXeMe C Hapy>KHbIM nogsozom COJXK.
10. OpraHs! yripaB/ieHHs! CTAHKOB [J1s1 ITy6oKoro cBepreHusi. [Tocie0BaTe/IbHOCTE BK/IFOUEHHsI CTAaHKOB TIPH
Hauasle CBepJIeHHUs Y BBIK/IFOUeHNs] TPY OKOHYaHWHU IPoLiecca WK B 3KCTPEHHBIX CUTYalUsAX (HarpuMep, Mpy
TI0JIOMKE peXKylllero HHCTPyMeHTa).
11. MogepHHU3aLysi TOKAPHO-BUHTOPE3HBIX CTAHKOB /IS OCYILeCTB/IeHHUS] Ha HAX OTepaLiu TTy00Koro
CBepJ/IeHusI.
12. ¥3751b1, KOTOpBIE HEOOXOAUMO A00aBUThH B KOHCTPYKLMIO TOKaPHO-BUHTOPE3HOTO CTaHKa /ISl TOro, YToObl Ha
HEM MO>KHO ObIJIO CBEpP/IUTh INTyOOKKHE OTBEPCTHSI.
13. TTapameTphl, KOTOPBIMHU /IO/DKEH 00/1a/1aTh CTAHOK [IJ1s TMTyDOKOTO CBepJieHUst 0TBepCTHi uameTpom 8...30
MM C Hapy>kKHbIM TioziBozioM COJK mipu oTHOLIeHnY r1youHbl L k fuametpy do menbiie 100.
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14. TTapameTphl, KOTOPBIMHU /IO/DKEH 00/1a/1aTh CTAHOK [IJ1s1 TTyDOKOTO CBepJieHUs OTBepCTHi uameTpom 8...30
MM C Hapy>kKHbIM TioziBozioM COJK mipu oTHO1eHny r1youHs! L k guametpy do o 300.

15. OcHOBHbIe (PYHKLIMY MacC/IONPUEMHUKA.

16. Crebmu Asst rryb0KOTO CBep/ieHuUs1 OTBepCTH ArameTpoM 8...30 MM. Beibop fuaMeTpanbHBIX Pa3MepoB,
JJIMHBI U MaTepuasa, U3 KOTOPOrO OHU U3rOTOBJ/IEHBI.

17. KOHCTPYKLMS CBEPUIBHOM TOJIOBKH [ijis 00paboTKY Ty00KHX 0TBepCcTril muameTpom 8...30 Mm.

18. BrIOOp reoMeTpHH 3aTOUYKK CBEPJTU/ILHOM FOJIOBKH. 3aBUCUMOCTh 3TOTO BLIOOPA OT MapKu MaTepHuasa
oOpabarbIBaeMoii 3arOTOBKH.

19. Bribop mapaMeTpoB Tofiaul CMa30uHo-oxaaxKaatomei xugkoct (COXK) Ass yaaaeHus: CTPY»KKH
pa3nu4yHOM (OPMBEI.

20. Ha3HaueHWe paljiOHaIbHBIX PEKUMOB CBEPJIeHUs B 3aBUCUMOCTH OT 0COOeHHOCTe# rporjecca (Marepuant
3ar0TOBKH, IJTyOWHA CBEpIeHUS U T.1.).

21. Bubpaiyu rpu riy00KoM CBep/ieH|U OTBepCTHH fuaMeTpoM 8...30 MM, IPUUUHBI UX BbI3BIBAIOIIIVE.

22. TlonepeuHble, IPOZAOILHBIE U KPYTH/ILHBIE KOJIe0aHUS U UX BIUSIHYE Ha MPOTEKaHUe Tpoliecca rmyboKoro
CBepJ/IeHusI.

23. OcHoBHblIe crioco0b1 60pBEOBI ¢ BUOpaLUsAMH.

24. ¥Bop, ocH 1 orpaHKa npH rimybokoM cBepsieHHH. [IpUUrHBI BOSHUKHOBEHHS ¥ CTIOCO0BI 60PBOBI € 3TUMHU
SIBJIEHUSIMU.

25. OcoOeHHOCTH TEXHOJIOTUM 00pabOTKHU IyO00KUX OTBEpPCTHH ArameTpoM 8...30 MM ¢ oTHotieHueM L/do f10
300.

26. Beibop pexkMMOB 006pabOTKH TIPY CBEP/IEHHUU OTBEPCTHH TuamMeTpoM 8...30 MM B 3arOTOBKE TIOBBIIIEHHOH
OTHOCUTE/BHOM [I/IUHBI.

27. BbIOOp MapKy MHCTPYMEHTAIbHOTO MaTepuraia Jijist Tlly00KOTro CBep/ieHus 0TBepCTUid fuamerpoM 8...30
MM B ctaisx 30XH2M®A (HRC 31...34), OXH3M®A

(HRC 38...40) 1 nog00HBIX.

28. BeiOop mapaMeTpoB Jiisl ITpeioXpaHeHrs] THCTPYMEHTA OT Ieperpy3oK.

29. 3eHKepoBaHHe ITyOOKUX OTBepCTHI. KOHCTPYKIMM MHCTPYMEHTA, PeXKMMbI 00pabOTKH, I0CTUTaeMble
pe3y/IbTaThl 10 AaMeTpaabHON TOUHOCTH U KaueCTBY TTIOBEPXHOCTH OTBEPCTHM.

30. YncroBoe pacrauriBaHue. KOHCTPYKLIMM UHCTPYMEHTA, PEXKUMBI 00pab0TKH, ZOCTUTaeMble pe3y/IbTaThl 10
JvameTpaibHOM TOUHOCTU U KaueCTBY ITOBEPXHOCTU OTBEPCTUH.

31. Xonunaroanve. KOHCTPYKI[UM UHCTPYMEHTA, PEXKUMBI 00PabOTKH, IOCTUTaeMble pe3yJIbTaThl Mo
JaMeTpa/IbHOM TOUHOCTHU U KaueCTBY ITOBEPXHOCTH OTBEPCTHIA.

Otuer o JIP

Oryer 1o s1abopaTopHOi paboTe NpesCTaB/IseTCs B IeYaTHOM Bu/ie B hopmare, 1peiyCMOTPEHHOM
111a6JI0HOM OTYeTa 1o JilabopaTopHoi paboTe. 3alUTa OTUETa POXOAUT B (hOpMe /IOK/IaZia CTy/IeHTa TI0
BBITIOJIHEHHOM paboTe 1 OTBETOB Ha BOIIPOCHI TIPEIofiaBare/is.
B ciyuae ecsii otueT o()opMIIeH B COOTBETCTBHH C TIPEAbSIB/ISIEMbIMUA TPeOOBAaHUSIMU U CTY/IEHT OTBeYaeT Ha
NOCTaB/IeHHbIe BOIIPOCHI, TIPeroziaBare/ib IPUHUMaeT 1labopaTtopHyto paboTy.
OTyeT He MOXKET ObITh IPUHSAT U MOAJIEXUT OPabOTKe B CTyyae:
* OTCYTCTBUSI HEOOXOIUMBIX Pa3ZienoB,
* OTCYTCTBUSI HeOOXOAMMOTO rpayecKoro Mareprarna,
* HeKOPPeKTHOM 00pabOTKM pe3y/IbTaToB U3MepeHHH.

JK3aMeH

OO0yuatoITuiics UMeeT MPaBo Ha MOyYeHne MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIEIITHOTO MPOXOXKAEHUSI TEKYIIIEr0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUUeCKOU paboThI B
COOTBETCTBHUH C TpadmKoM pa3zena 4.
K sK3ameHy 0Ty CKatOTCs CTYI@HThI TIPU YCI0BUM TIOJTHOTO BLITIOJTHEHUSI UMU BCeX MepONpPHUSTHUH,
TpeJyCMOTPEHHBIX TPAa(MKOM KOHTPOJ/IbHBIX MEpPOTIPUSTHI. B X0/1e 5K3aMeHa He00X0[UMO B MTMCbMEHHOM
BHZIe OTBETUTh HAa TPU BOIpOCa Ousera.
Kputepuu ouenuBanus
5 «OT/IMYHO»- CTY/IEHT OTBEUAeT MOJTHO, 000CHOBAHHO; /IaeT MPAaBU/IbHBIE (YOPMYIUPOBKU, TOUHBIE
ompe/ie/ieHus TIOHATUN U TEPMUHOB; MIOJIHOe TTIOHUMaHKe MaTepyasa U TeHAEeHLIU COBPEMEHHOT0 pa3BUTUS
TEXHOJIOTUM MallIMHOCTPOEHHS.
4 «XOpOIIO»- CTYJEHT OTBEYAET IOJIHO, 000CHOBAHHO, HO UMEET eIMHUYHBIE OLITHOKH, KOTOPBIE CaM >Ke
WCTIpaB/sieT TIOC/Ie 3aMedaHusi TpeTiofiaBaTelisi; IIOIHOe NTOHUMaHue MaTepyasia U TeH/JeHIU COBpeMeHHOT0
PasBUTHS TEXHOJIOTUHA MallIUHOCTPOEHMS.
3 «y/IOB/IETBOPUTEILHO»- CTYZIEHT HE UMEeT TEOPETUUECKOTO 0O0CHOBAHUS; He MOJTHOE TOHUMAaHHUe
MaTepHaa; IOMyCKaeT HeTOUHOCTH B (POPMYJTUPOBKAX, OTpe/ie/IeHHSIX TIOHSTUIM U TEPMUHOB; UHOT/IA UCKaXKaeT
CMBICI.
2 «HEy[OBIEeTBOPHUTE/IbHO»- CTYEHT HE UMEET TEOPETUUECKOT0 000CHOBAHUS; He ZIAeT NPaBU/IbHBIX
(hopMy/IHMpOBOK, oripesiesieHHi U TePMUHOB; TTOJTHOE HelIOHUMaHue MaTepHaria.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Homarnee
Pa3zgesn 1. OcHOBHBIE M0/I0)KeHUS 3a/laHue,
4 7 |v NOHATHA B TEXHOJ/IOTHU 9.5 6 2 0 4 3.5 10 Bomnpocsl
00pabdoTKM I/Ty00KHX OTBEPCTHH. K
9K3aMeHy
Homarunee
Pazpen 2. Bb100op 0CHOBHBIX 3ajjaHue,
napamMeTpoB npoijecca Bornpocsl
4 7 |mmyGokoro cBepsieHust 27 | 19 | 3 10 6 8 15 K
oTBepcTHii Aamerpom §...30 9K3aMeHy,
MM. Otuet 1o
JIP
Paspen 3. Bei6op napameTpoB Homarnee
CMa304yHO-0X/IAKAAI0Lel 3a/jaHue,
4 7 |xuaxkocTu. HasHaueHue 155 9 3 0 6 6.5 15 Bomnpocsl
PalMOHA/IBHBIX PE)KMMOB K
CBepJ/IeHM . 9K3aMeHy
Homarunee
Pazgen 4. Bubpanuu npu 3aJlaHue,
4 7 |ry0oKOM cBep/ieHMH U 10.5| 6 2 0 4 4.5 15 Bormpocsi
pacTauuBaHMU. K
9K3aMeHy
HomarHee
3a/laHue,
Paspen 5. ITorpemnoctu Otuer 1o
4 7 |oTBepcTHH NpH IJTy0OKOM 19.5| 13 2 7 4 6.5 15 JIP,
CBepJIeHHHU U pacTauyuBaHUU. Borpockl
K
9K3aMeHy
Pa3pgen 6. OcodeHHOCTH [Jomarnee
TEXHOJIOTUH 00padoTKu 3ajiaHue,
4 7 |rmybdokux orBepcTHii AmamerpoM| 15.5| 9 3 0 6 6.5 15 Bormpocsl
8...30 MM c orHOmIeHueM L/do K
Ao 300. 3K3aMeHy
HomarHee
Pa3pgen 7. UnucrToBbie MeTOABI 3ajlaHue,
4 7 |o6paboTku rydokux orBepcruii | 10.5| 6 2 0 4 4.5 15 Bompocsl
guamerpom 8...30 Mm. K
3K3aMeHy
Bcero 3a 7 cemectp 108 | 68 17 17 34 40 100
Bcero no aucIuinHe 108 | 68 | 17 17 34 40 100
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