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ACCOLMATVBHOE YEPYEHWE KOHCTP VKLU MAIIIH

r. MockBa, 2023



AHHOTAIUA
K IIpOrpamMMe IOBBIIICHUS KB (UKALUH
«ACCONMATHBHOE YEePUCHHE KOHCTPYKIMI MAIIHHY

Kareropus cimymareneif: 3amecTHTens JupekTopa [0 ydeOHON pabore u yueGHO-
METOUYECKO# paboTe, MpenoJaBaTelIu, MacTepa MPOU3BOACTBEHHOr0 00yUeH s, METOIUCTEL

TpeGoBanus K KOMIIETEHTHOCTH: 3HAHWE cojepanus aeiicTyrommux OI'OC, Bragerne
COZICPIKAHUEM y4eOHOro mnpeaMeTa, y4eOHOM JUCHMIUIAHBL, OPO(ECCHOHATEHOIO MOJIYJIS,
TOTOBHOCTb MOOMIIBHO pearupoBath Ha TpeOOBaHHS COBPEMEHHbIX HOPMATHBHBIX JOKYMEHTOB.

Tpebosanus x mepsuunbiM YMM: ®I'OC, 0o6pa3oBaTenbHBEIE CTAHAAPTH BBICIIETO
00pasoBanus, MPO(HECCHORATBHBIE CTAHAAPTHI, Y4eOHO-METOIMUECKH KOMILIEKC

Cpox obyuenus: 16 yacos

@opma o0yueHus: OUHO/3a09HAs

AHHOTALHU:

Ilporpamma moBBIIEHHS KBamu(UKAIUK «ACCONMATHBHOE YepYEHHE KOHCTPYKIUHH
MaIlHHY NpeaHasHaveHa Uil GOPMHUPOBaHHS y CiyIaTeNed KOMIETEHIMH, HEOOXOMUMBIX IS
paspaboTKu mporpaMm Beiciiero o6pasosarus Ha ocHoBanuu PI'OC.

AKTyaJIbHOCTh ~ JAaHHOM IIPOrpamMMBI  ONpPENENSeTCs HEOOXOJHMOCTRIO OKA3aHHUS
METOZMYECKOM ITOMOLIM BCEM ydYacTHHKaM 00pa3oBaTENbHBEIX OTHOINEHHH IS OCMBICICHUS
KIIIOYCBBIX OCOOEHHOCTEH, CTPYKTYPBI, COEPIKAHUS HOBBIX CTAHAAPTOB.

3HAYUTEIBHON COCTABJLIOMEH B HHKCHEPHOM MAIIMHOCTPOMTENBHOM O6pa3oBaHHM
ABJIAETCSA IPOCKTHPOBAHUE SJIEMEHTOB, [A€Taned M KOHCTPYKIMH MalluH, a TaKkke pabodero
000pyZOBaHKs TEXHONOTMYECKHX MAIUMH. 3HAYMTENbHAS YaCTh KypPCOBBIX PabOT, KypPCOBBIX
IPOCKTOB, BBIITYCKHBIX KBAIM(pUKALMOHHEIX PabOT TEXHUYECKHX CIELHATBLHOCTEH COmepKaT
rpaduyecKyro 9acTh C HOBBIMH TeXHUYECKUMH pelnennsamu. [Ipuvenenye rpa iuecKix IakeToB
BO MHOIOM IIO3BOJISIET YCOBEPIICHCTBOBATh, YCKOPSATH H IIOBBINATE 3(P(HEKTUBHOCTE
IPOEKTHPOBAHNS IeTalIel, KOHCTPYKIUH U cOOPOK y31oB Manuy. HoBEIe KOHCTpYKIuH pabodero
060pyIOBaHNs TEXHOJIOTHIECKHX MAIIMH TPeGYIOT IPOBEPKH MX HA POYHOCTH. B mporpamme
Kommac ucnons3yercs MOy b TS IPOBEACHNS aHATA3A HAPSKEHHOTO COCTOSIHMAS JETANH T
KOHCTPYKIIHH, KOTOPBIA I03BOJISIET [E€NaTh BEIBOIB! O BO3MOXKHOCTH [IPHMEHEHHS pa3paboTaHHOMH
JIeTaIH.

B comepixanue mporpamMMel BKITIOUSHBI TAKHE PA3/eNbl KAk acCONUATHBHOE YepUEHHE B
Komnac u Bemonmenume cGopok B Kowmmac, KOTOpele B CBOIO OuYepefdh COHEPKATH BCE
He00X0[UMBIE TEMBI, TTOSCHSIONTAE BECh IPOLECC IIPOEKTHPOBAHMS. B OTIIHYME 0T KITaCCHYECKOro
9EpYCHHS, TJI€ U3HAYAIBHO BBIOIHAETCS YEPTEK B IUTOCKOCTH, a 3aTeM 00BEMHAsl JeTallb, YTO
3aHHMaeT OONbIIOE KOMMYECTBO BPEMEHH; B Crmocobax, MpeuIaraeMbIX B acCOLUATHBHOM
YCPUCHUU H3HAYAIBHO, [ETalb BBINONHSAETCS B o0beMe B BHAe OTHeNbHOro (aitna. Janee
OCYIIECTBIIACTCS TEPeBOA OOBEMHOM JeTald B IUIOCKOCTH, YTO 3HAYMTENLHO YBEIHYHBACT
9} (hEKTUBHOCTD BBINOJIHEHMS TEXHHYECKOM JOKyMEHTALMU HA H3TOTOBJIEHUE KOHCTPYKLIHH.

3Hanue u HCHob30BaHME TIpaduyeckoro makera Kommac u IIIC, u cTymeHTamu
HH)KEHEPHBIX TEXHUYCCKUX HAMPABICHUH OIPENENCHHO MOBBICUT 3P ()EKTHBHOCTH BEIIOIHEHUS
MAIIMHOCTPOUTENBHBIX IPOSKTOB H BHEAPEHHE UX B IIPOU3BOJICTBO.
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PA3ZJEJ 1. XAPAKTEPUCTUKA TPOT'PAMMBI

1.1. lleap peanuzauuu nporpamMmmbl

CoBeplUeHCTBOBaHKWE W MPUOOpeTEeHHEe HOBBIX NPO(ecCHOHATBHBIX KOMIETEHLUH

cllylIaTesIMA B 00JIaCcTH «ACCOLMATHBHOE YEPUEHUE KOHCTPYKLIMHA MalUIUH.

CoBepuieHcTBYeMbIe U IpuoOpeTaeMble KOMIETEHIHU

H IJIAHUpYeMble pe3ybTaThl 00yUYeHust

Ne IIpucGperaempie i Kox 3uars/Ymers:
COBeplﬂeHC'l BYCMbBIC KOMITE€TECHIIH
KOMIIETEH U u
1. | Komnerenuus 1 (mpuotperaemas | [1Koc, OIIK | 3nars OCHOBHbIE HPHHLATIB]

B pe3ysibTaTe 00yueHus )

OpraHu3aluu W I[MpOBELACHUA 3aHATHHE 110
MPOCKTHPOBAHMIO OGBEMHBIX NEMEHTOB,

Jeraned M KOHCTPYKUMH B CHUCTEME
Kommnac,  ocobennoctd  pa3paboTku
TEXHUUECKOH JOKYMEHTaLMH JUIst
MPOU3BOJICTBA " MOJEPHHU3ALMH
NIEMEHTOR u y3J10B Ha3eMHBIX
TPAHCIOPTHBIX W TEXHOIIOIMYECKUX
MaIlnH. YmeTh BBITTOTHSATE

TBEPAOTENIbHEIE JIETAIM U KOHCTPYKLMHU
MallluH B cucremMe KOMIIAC
BBIJTABJTUBAHMEM. BPAIICHUEM.
00onoukold u JOPTUHIOM. BBITOAHATH
cOOpKH y31OB MalllHH HA OCHOBE paHee
MOJYYEHHBIX TBEPAOTENBHBIX Jelanei
HITH UMEIOIIMXCs B Onbnuorexe

(88

Komnerenuus 2 (mpuodperaemast
B pesy/ibTate 00ydYeHus )
MOYBbI B cEBOOOOpOTAX

[TKoc, OTIK

3HaTh CHOCOObI CO3/aHHsl 3JIIEMEHTOB,
Jeraneid M KOHCTPYKUMHM — HA3EMHBIX
TPAHCHOPTHBIX M TEXHOJIOTHYECKHX
MalllMH U8 [OCJIEAYIOLLEro WX
UCIIOMB30BaH M MPH CO3AaHHMH OONbLIMX
cOOpOK B COCTaBe KOHCTPYKTOPCKOIO
KOJUTEKTHBA. YMETh CO3/1aBaTh COOPKYU U3
paHee BBITIOJTHCH HBIX B CHUCTEME
KOMIIAC peranieit ¥ KOHCTPYKLHMiA, a
TaKke uMerommxcs B Oubnuorexe
00BEMHBIX 2TEMEHTOB.

3. | Komnerenuws 3 (upuodperaemas
B pesyibTare 00yueHus)
MOYBLI B CeBOOOOPOTAX

3uarb CIOCUObI IpoBeACHNs
INPOYHOCTHBIX ~ PacyeroB  JeTajed u
KOHCTPYKLMHA TEXHOIOTMYESCKHUX MaALIMH.
Ymetb NPOBOJMTH [IPOYHOCTHbIE
pacyeThl AeTaled M KOHCTPYKIKMK MalliknH
METOI0M KOHEYHBIX JIEMEHTOB,
BBIMOMTHSATE YTOYHEHHBIE IPOYHOCTHbIE
pacuyeThl Jelaiei.




Kareropusi ciymareieil: oOydaroIlipecs HaIpaBlIeHHH IOArOTOBKA OakanaBpuara H
marucTparypbl, a takxe IIIIC, peanusyromuil HarnpaBieHus IOArOTOBKH, CBS3aHHBIC C

pa3paboTKoH,

PA3AEJ 2. COAEP KAHUE IMTPOI'PAMMDbI

2.1. YueOHbIN NJIaH NPOrpaMMbl HOBBIIIEHHS! KBATH(GHKANHH
«AccoONHATHBHOE YepYeHHe KOHCTPYKIHH MAaLIHH

KOHCTPYUPOBaHHUEM

154

MOJEpHHU3aLUen

pabouero

CTPOUTEIIBHBIX, MEITMOPATUBHBIX, TEXHOITOTHICCKHUX 1 CEIIBbCKOXO03SIMCTBEHHBIX MAILIAH.

®dopma 06yYeHHUs: O9HO-3804HAasl C 3JIeMEHTaMH JAUCTAHIIMOHHOIO 00yYeH s

Pexxum 3aHsTHNA: 6 9acoOB B JIeHb, | pas B HEEIIO

Cpoxk ocBoeHu:: 6 HENEb

TpymoemKocTh IporpaMMBl: 16 akageMUIeCKux 4acoB

Ne HaumMmeHoBaHUE Bcero ak. B ToMm 4mncne Dopmsl
n/n Pa3IIeNoB, TeM JacoB aTTecTaluH,
Cam. | Jlexuun ITpaxr. KQHIPOIA
(16) paboTta 3QHIATUSL

Bomnpoce! mis
TIOBTOPEHHS U
Paszpmen I AcconmatuBaoe 3aKpEIUICHA,

1 yepuernue B Kommnace (11) (D ®) ®) BBIXOJIHOE
TECTUPOBaHUE
2 Bonpocs! ais
Pazpnen II Bemmonaenue IIOBTOPEHUS U
c6opok B Kommace (6) @) @) @) 3aKpeIUIeHH,

BBIXOJIHOE
TECTHPOBAHHE

WUtorosas arrecranus

3auer (2 gaca)

2.2. YueOHO-TeMaTHYEeCKHH MJIaH NPOrpaMmMbl NOBBIIIEHUS KBAJIH(UKANUH
«ACCOUMATHBHOE YepUeHNe KOHCTPYKIUH MalIHH»

No No Bune! yueOHBIX 3aHATUH, [Tnarupyemprii
el || S AR KOJI-BO aK. 4acoB Comepaanne e
pe3yJIbTaT
1 2 3 4 5

1 Pazpen I AcconuatuBHoe yepuenue B Kommnace
Tema 1 Jlexmust 1, 1 aK.4. | M3yyenue  npuMUTUBOB | O3HAKOMIICHHE CO
OcHOBEI Haznauenne  mporpammsel | KOMITAC (oTpe3ok, | criocobamu
paboTEI B Kommac. OcHOBEI paboTEI B | CIUIAliH, OKPY)KHOCTB, | YepUCHUS
nporpammMe | Kommac. W3yuenue | NpsIMOYTOIBHUK M T.J.). | TEOMETPUYECKHX

00opy10BaHMs




bIC

9JIEMEHTA. ITepeBox

Ne No Bunp! yueOHBIX 3aHATUH, [Inanupyemsrit
0 paszeia Copneprxanue
/i KOJI-BO @K. 4acOB pe3yabTarT
1 2 3 4 5
Kommnac uHTepdelica  mporpammel | IIpocTaHoBKa pazMepos. 00BEKTOB 51
PaGora ¢ mnpuMHTHBAMHU. [IPOCT@HOBKH
PenaxtupoBanue pasmepoB Quryp.
IIPUMUTUBOB.
IIpakTuyeckas pabora Ne 1, | UepueHue YMeHue uepTUTh
1 aK.4. YepueHue | reoMeTpUIecKuX 00BEKTHI B
TreOMETPHYECKUX OOBEKTOB | OOBEKTOB 3aJJaHHBIX | [UTIOCKOCTH,
3aJaHHbIX pasMepoB, | pasMEpPOB,  IPOCTAHOBKA | [IPOCTAHOBKU
IIPOCTAHOBKA pa3MEPOB H | pa3MepoB U | pasMepoB u
pelakTUpOBaHue pelaKTHPOBAHKE peOaKTHPOBAHHS
CamocrositenbHas pabota, | | Uepuenne  npuMHUTHBOB, | YMeHue paboraTh
aK.d. Yepuenue | MpoCTAaHOBKA Pa3MepOB C | C IPUMUTHBAMH C
OPUMHUTUBOB, IIPOCTAHOBKA | yKazaHUEM JOIIYCKOB M | pelaKTHPOBAHHE
pasMepoB ¢  yKa3aHUEM | TOCamoK M pa3MepoB,
JIOIIyCKOB U II0CAI0K JIOILyCKOB u
IIOCaIOK
2 Tema 2 Jlexuus 2, 1 ax 4. |Ilpumepsl  BHIIONHEHHUS | YMEHHE
Crroco0Er PaccmoTrpenne  crioco0OB | IPOCTHIX 00BEMHBIX | CO37aBaTh
IOTYyYEHUs | MOILydEHHUs 00BEMHBIX | leTanell BbIIaBIUBaHUEM. | 00BEMHBIE
o0beMHBIX | snemMeHTOB. @opmuposanue | [Ipumepsr «IiepeBojia | AeTalu
JJIEMEHTOB | O0BEMHBIX ANIEMEHTOB | O0BEMHBIX  JIeTallel B | BBIIAQBIMBAHUEM
BblIaBnuBanueM  ((aiiisl | wiockocTe». BhIMONHEHHE | © IEpPEeBOJ HX B
3D). IlepeBox 0OBEMHBIX | 00BEMHBIX IeTalIel | IIOCKOCTb.
merame#t B mmockocTs | «llmankay u | YMenue
(daiiner 2D) «Kponmmreiny. IIPOCTAaHOBKYU
[lonyuenune weprexeidl B | pasMepoB 51
[UIOCKOCTH Ul JeTallel | pelakTHpOBaHUs
«IInanka» U | 0OBEMHBIX
«KpoHuireiny. Jleraei
[Tpaktiyeckas pabdora Ne 2, | BeimmonHerne  00BeMHBIX | YMEHHE
1 axu. @opmuposanue | geraneit  «llmanka» ¥ | co3masarh
00BEMHBIX aneMeHTOB | « KpoHIITeHH». o0BEMHEBIE
BolaBmuBanueM  (¢ainer | [Tomyyenune uyepresxelt B | metanu
3D). IlepeBoxm OOBEMHBIX | IOCKOCTH ISl JAeTaJel | BBIIABIHUBAHUEM
nerasedt B Iwiockocth | «llnmankay U | ¥ [epeBoj HX B
(paitner 2D) «KpoHurreiny. IIOCKOCTB.
Ymenue
HPOCTAHOBKH
pa3smMepoB %4
pelaKTUPOBAHUS
00BEeMHBIX
Jeraneu
Tema 3 Jlexums 3 1 aK.d, YMenne
Bemonuen | @opmupoBanue oO0beMHBIX | BeimonHerne  oO6BEMHOM | BBITOIHATH
ue JeTanei, COAepIKalyX | JAeTalu «Bunka» | 00BeMHYIO
O00BEMHBIX | CTAaHZAPTHBIC  OJIEMEHTHL | CIIoCOOOM BBIIABIUBAHUA | HeTanb «Brika»
neTaneH, Bremonuenune obbemHOM | 3ckn3za.  DopmupoBaHue | Crrocodbom
comepkamu | getanu «Bunka» criocodbom | pe3s0oBOTo SNIEMEHTA. | BBIIABIHBAHUS
X BBIIABIIABAHUSI acku3a. | [lepeson 00BEMHOr0 | 3cKu3a. YMEHHue
craggapTH | QopmupoBanue pe3rboBoro | ¢aiina B IIOCKOCTE. BBIIIOJIHATH

pe3bboBoi




No Buapl yaeOHEBIX 3aH9THH [TnasupyeMsbIi
/1 Ne pasyiena Elioﬁ BO aK. 4acoOB ’ Laaepuanng =
- : pe3ybTat
1 2 3 4 5
SJIEMEHTEl | 00BEMHOTO ¢aitna B 9JIEMEHT.
IIJIOCKOCTB., [lepeBox
00BEMHOTO
daiina B
TIJTIOCKOCTb.
IIpaxtuueckas paGora Ne 3, | Bemosmense  o0beMHOM | YMenue
1 aK.d. Brmronuenwve | meranu «Brika» | BBINOJIHATH
o0bemHON netanu «Buika» | crocoboM BBIIABIMBAHUSA | O0OBEMHYIO
cmocoboM  BbyiaBnuBaHMA | ocku3a.  DopmupoBanue | getams «Buika»
3CKHU3a. ®opmuposanue | pe3pdoBOroO dJIEMEHTA. | CrIocoboM
pe3bpboBoOTrOo anemenTa. | [lepeBon 00BEMHOT0O | BbIJIABIMBAHMUS
IlepeBon obvemHOro ¢aiina | ¢aitma B IUIOCKOCTE. | 9CKH3a. YMEHHE
B INIOCKOCTb. ITpocranoBka pa3MEpOB, | BBIIOJIHATE
IOIYyCKOB W  IOCAAOK. | pe3pboBOi
BrInonHeHre CeYeHHM M | DJIEMEHT.
MECTHBIX pa3pe3os. [TepeBox
00BEMHOTO
(aiina B
IJIOCKOCTb.
Tema 4 YMmenue
@DopmupoB | Jlekmus 4, 1 aK.d. BEITIOJIHATD
aHue DopMupoBaHUE O00BEMHBIX 00BEMHYIO
00BeMHBIX | JeTanell LHIMHIPHYECKHX T «Ocb»
OUIMHIpUY | AeTalei, COJIEPIKAIIHX netams «Ocsy cmocofiom crIocoboMm
ECKHX CTAHIAPTHBIE  3JIEMEHTBL S —— soxyaa, | BPVAABTHBAHA
JieTajiei, Brmonsenue 00BEMHOH i natvee " | acku3a. YMeHue
cogepxkamu | meranu  «Ock»  crocobom 63}:601501‘0 sneverTa. | BPIIOTHATE
X BBIABIIUBAHUS sckmsa. | P " | pe3sboBOi
IlepeBon o0BeMHOrO
craggaptH | PopmupoBanue pe3pGOBOro T L — AJIEMEHT.
BIE 3JIEMEHTA. [lepeson ' [Teperox
9JIEMEHTEl | 0OBEMHOTO daiina B 00BeMHOTO
ILJIOCKOCTB. (aitna B
IJIOCKOCTB.
YMeHue
BBITTOJTHSATH
Brmonuenne  o0neMHON
00BEMHYIO
neramd «Oce» crocoboMm
[IpakTuueckas paGora Ned, o — e Jertans «Buikay
1 aK.d., Brimonuenue  S—— " | crocoboM
obwveMHOM getanun  «Ockby esi 60 113301“0 oenerTa, | BPYAABIHBARMS
criocoboM  BBIIABIMBAHMSA p ‘| ackuza. YMeHue
ITepeBox 00BEMHOTO
JCKH3A. DopmMupoBaHe dbim B IEEER: BBITIOJTHATH
pe3pboBoro JNIEMEHTa. " | pe3sboBoit
i [IpocranoBka  pasmepos,
ITepeBon oOBemuoro (aitia NONVCROE ¥ moseman 9JIEMEHT.
B INTIOCKOCTE. Y . | Ilepeson
BreimonHenue ceueHud u
00BEMHOr0
MECTHBIX pa3pe3oB i
datina B
IIJIOCKOCTb.
Tema 5 Jlexmus 5; 1 aK.4. | Bemmonnenne  oGnemHOM | YMeHue
@opmupoB | GopmEpoBanue OOBEMHBIX | Hetanu «BIok» c1oco60oM | BBITONHSTE
aHue JeTaliell  Kpyrinod (Gopmel, | BpalmeHHs 9CKH3a. | 00BEMHYIO
O0BEMHBIX | METOJOM BpalleHus 3cku3a. | [lepeBon obpeMHOro | gerans  «Baox»




IIpocTaHOBKa pasmepos.

Ne Buns! yueOHBIX 3aHATHHA, [InaupyembIit
Ne pazmena Conepxxanue
/i KOJI-BO @K. 4acoB pe3ynbTaT
1 2 3 4 5
Jleranen Brmonuenue 00BEeMHOH | (aiiia B IIIOCKOCTS. criocoboM
KpYyIJIOH neramt  «biok» criocobom BPALICHUS
(bopmEl, BpaweHus sckusza. [lepesox ackuza. llepeson
METOAOM 00BEMHOT0 baiina B 00bEMHOT0
BpallleHUsl | IUIOCKOCTE. Gaiina B
JCKHU3a IIJIOCKOCTB.
ITpaktuueckas paGora Ne 5, Ymenue
1  aku. Dopmuposanue ., | BBIIIOJHSTE
Brimmonsenue  06veMHOMN
KPYTJIBIX 00BEMHBIX 00BEMHYIO
o nerama «broxy» criocobom
JieTanei, CoepIKaLuX geranb  «bBmoky
BpALICHHUS 9CKH3a.
CTaHNAPTHBIC  OJIIEMEHTHI. crocoGom
.. | Bemmonuenue gacok u
Bemonuenue 00BeMHOM . BpaLICHUS
COIIPSIKEHUH. [lepeBox
neranu  «bmox» crocobom . acku3a. [lepeBox
obbemHoro  ¢aiinma B
Bpamenus sckusa. [leperon 00BeMHOTO
TUIOCKOCT. 5
00BEMHOTO daiina B daiina B
IJIOCKOCTE. IJIOCKOCTB.
3 Pazpen Il Bemonuenwue cGopox B Kommace
Tema 6 Ymenue
Brmonnaen BBIIIOJIHATD
He 00BEMHYO
00BEMHBIX cbopky 1o
cbopok u .. | BBITOITHEHHBIM
Jleknus 0, 1 ak.4. | Bemonuenne  06beMHOMN
IEPEBOJ UX . JIeTaJIsIM c
Bremonnenue 00beMHO# | COOPKH IO BEITOJHEHHBIM
B HCIIOB30BaHUEM
cOOpPKHM 110 BBIIOIHEHHBIM | AETASIM c
IUIOCKOCTB CTaHIAPTHBIX
JETAISIM C HCIIOIB30BAHUEM | HCIIOIB30BAHUEM iy
CTaHIAPTHBIX  KPEIE)KHBIX | CTAHAAPTHBIX KPEIEXKHBIX P
i 5IIEMEHTOB
3JIEMEHTOB OMONHOTEKH. | 2JIEMEHTOB  OHOIHMOTEKH.
Bubnnoreku.
Ilepeson B mmockocts | [lepeBosm B MIOCKOCTH
& . Ilepeson B
00BeMHOM cbopxu c | obbeMHOM  cOopku  C
IUIOCKOCTh
BBIIIOJTHEHHEM MECTHBIX | BBIIOTHEHUEM  MECTHBIX G
00BEeMHOM
pasMepoB,  CEYEHHMH U | pa3MEepOB, CEYEeHHd w e6opica &
crenudukanumn crienduKaim
AT La e BBINIOJIHCHHEM
MECTHBIX
pasMepoB,
CEYCHUH u
crenupuKanum
VYmenue
IIpaxTryeckast pabora Ne6, 1
Bemonrenne  06BeMHOM | BEIIONHSATH
aK.4. Brmonuenue
< cOOpPKH IO BBIIOIHEHHBIM | 00BEMHYIO
00BeMHOI cOopku 1o
JieTansam ¢ | cbopky o
BBIIIOJIHEHHBIM  JIETANISIM €
HCIIOJIb30BaHHEM BEIIIOJTHEHHBIM
HCIIOIb30BaHUEM
CTaHIAPTHBIX KPEMEKHBIX | JeTallsIM c
CTAHJAPTHBIX  KPEMEXKHBIX
9JIEMEHTOB  OMONHOTEKH. | HCIIOIBE30BAHUEM
3JIEMEHTOB Oubnuorexu,
[lepeBom B IIOCKOCTH | CTAHZAPTHBIX
IlepeBonr B MJIOCKOCTH &
" o0peMHON  COOpPKHM  C | KPENEeKHBIX
obbeMHOR cOopku C
BBIITOJIHEHMEM  MECTHBIX | 3JIEMEHTOB
BBIIIQJIHCHHEM MECTHBIX
2 pasMepoB, ceyeHMM ¥ | OubGIHOTEKH.
pasMepoB, CeueHUH H
crnenyuKanuu. Ileperox B
crenu(pUKaIHH.
[IpocTanoBka pasmepos. IJIOCKOCTh

00BEMHON




o Buibl yaeOHBIX 3aHATUN [InarupyeMsbIi
N Ne paznena o ; Coneprxanue py
/11 KOJI-BO aK. 94COB pe3ynpTar
1 2 3 4 5
cOopku c
BBIITOJTHEHUEM
MECTHBIX
pasMepoB,
CEUCHUM U
crielu UKy
CamocrostensHas pabora, 1 | Bemonnenue cOopku B | YMeHue paborarh
ak.4. Beimonuenue cOOpKH B | 00BeEME, YCTAHOBKA | C IIPUMUTHBAMHU C
obbeme u3 paHee | CTAaHJAPTHBIX KPEIE)KHBIX | MOIYJIEM IUIsL
chopMHpOBaHHEIX jeTaineil. | aiemMenToB. llepeBog B | co3maHHs COOPOK
[lepeson cbopku B | IUIOCKOCTD 00BEMHOH | U3
IIJIOCKOCTb. cOopku. BrmonmHeHHEe B | IPOEKTHPOBAHHEI
IIOCKOCTH MECTHBIX | X  JeTaned, a
paspe3oB  Ha  cbopke, | TaKxke
(bopMupoBaHue UMEIOIHXCS B
crieud(pUKaLiy. O6ubnmuoTteke
[TpocraHoBKa pasMepoB C | CTaHJApTHBIX
yKa3aHHeM JOIyCKOB ¥ | 3JIEMEHTOB.
ocagoK Brnanenue
HHCTPYMEHTaMH
cOOpKH.
4 Tema 7 Jlexuus X 1 aK.4. YMenue
ITpouroctH | Bemonuenue BBIIOTHATE
oro NIPOYHOCTHOT'O pacyeta [IPOYHOCTHBIE
Brmonaenue
pacyeTsl Haubojiee  Harpy)kKeHHOTO pacyera
MPOYHOCTHOTO  pacuera
O0OBEMHBIX | DJIIEMEHTA cbopxu. 3JIEMEHTOB
Hauboyee Harpy KeHHOrO
KoHCTpyKl | CymHOCTE  pacuera  Ha cOOpKH.
G aJleMeHTa cOopku.
uif. Meton | mpodHOCTH METOIOM CymHocTh
CymHocTh pacyera Ha
KOHEYHBIX | KOHEYHBIX JIEMEHTOB. pacuera Ha
[IPOYHOCTD METOZOM
3JIEMEHTOB MIPOYHOCTD
KOHEYHBIX 3JIEMEHTOB.
METOJIOM
KOHEYHBIX
3JIEMEHTOB.
Ymenue
BBIIIOTHSATH
[Tpaxruueckas pabora Ne 7, | Breimonuenue IIPOYHOCTHBIE
1 ak.4. BemonHaenue IPOYHOCTHOTO  pacyera | pacyera
IPOYHOCTHOT'O pacyera HauOoNiee HArpYKEHHOTO | 3JIEMEHTOB
Haubonee HarpyKeHHOTO 3JIEMEHTa cOopku | cOopkm.
aneMenTa cOopku «Buka». | «Buikay. Cymmocts | CymHoCTb
CymHocTh pacyera Ha pacyeTra Ha IPOYHOCTH | pacyera Ha
IPOYHOCTH METOIOM METOI0M KOHEYHBIX | IPOYHOCTh
KOHEYHEIX 3JIEMEHTOB. 9JIEMEHTOB. METOOM
KOHEYHBIX

snemenToB MKD
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Pa3znen 3. QOPMbl ammecmauuu U OUeHOYHble mamepuaivl

IpakTnyeckas pa6ora 1 mo Teme 1

HazBanue

Bemonnenne 06beMuoi aetamu «I[Inanka» ¥ IepeBos €€ B IIOCKOCTh

CrpyKTypa u cofepkaHue

AcCCOlMaTHBHOE YEPUCHUC

Kputepuu onennpanus

Haymraue o0beMHON IeTaNH M TEXHUYECKOM JOKYMEHTAIIHA

Ouenxa

3auTeHo/He 3a4TeHo

IlpakTH4Yeckasi padora 2 no reme 2

HasBanue Brmonnenue o0bemuoi fAetany « KpoHIITeiHy u mepeBost ee B
IUIOCKOCTh
CTpyKTypa U coepikanue ACCOLHMATHBHOE YepyeHHe

Kpurepuu onennBanus

Hanuyue 00bEMHOM IETATN U TEXHUYECKON JOKYMEHTAIUM

Ouenxa

3auTeHo/He 3aUTEeHO

IIpakTHyeckas paGora 3 no reme 3

Hasgauue

Brimonnenne 06seMHO# letanu « Bunkay ¥ IIepeBoji ee B IIOCKOCTh

Crpykrypa u conepxanue

AcCCOLMATHBHOE YEepUECHHE

Kputepnn onenvsanus

Hajiuye 06beMHOM eTaln i TEXHUYECKON JOKYMEHTALIMH

Onenka

3auTeHo/He 3a4TeHO

IIpakTHyeckas pabora 4 no reme 4

Haspauue

BrmmonHenne o6seMHO#M nerany «bimoky u IIEPEBOM €€ B IIJIIOCKOCTH

CTpykrypa u comepikanme

ACCOIIMAaTUBHOE YEpUCHHE

Kputepuu onennpanus

Hajmune 00beMHOM AeTai ¥ TEXHIUYECKOH TOKYMEHTAIMN

Oneuka

3auTeHo/He 3a4TeHo

IIpakTuyeckas pa6ora 5 mo Teme 5

Hasganue

Bemonnenue o6vemu0l neramm « Ock» U IEPEBOJ €€ B INIOCKOCTh

Crpykrypa u cojepkanue

AcCCO1MaTHBHOE YCPUYCHHUE

Kpurepun onenusanus

Haymmurie 065eMHOM IeTali i TEXHUYECKOH TOKYMEHTAIMM

Onenka

3auyTeHO/He 3aYTEHO

IIpakTuueckas paGora 6 no Teme 6

Hassanue

Bemonnenne o6beMHON COOPKH ¥ IIEPEBOJ €€ B IIIIOCKOCTD

CTpykTypa u comeprkanue

AccolMaTUBHOE YepueHHe

Kpurepun onenusanus

Hannuye 00beMHO# IeTali U TeXHHYECKOH NOKYMEHTalUH

Onenxa

3auTeHo/He 3a4TEeHO

IIpakTnueckas patora 7 no reme 7

Hasganue

BrimosnHeHue MpoYHOCTHOrO pacyeTa 00beMBOH netann «Brkay

CrpykTypa u couepikanue

HpO‘IHOCTHOﬁ pacHdeT AeTallku METOA0M KOHEUYHBIX HJIEMEHTOB

Kpurepuu orennBanus

Hanmuwe dafina oTyera 1o npogHOCTHOMY pacyeTy

Orenka

3a4TeHO/HE 3a4TEeHO

Hrorosasi arrecranusi

®opma UTOroBOM
arTecTalun

3a4eT KaK COBOKYIMHOCTH BBIOTHEHHBIX IPAKTHYECKUX paboT

TpeboBanus k
HWTOT'OBOI aTTeCTalluU

Brmonnenue uToropoit cGopku 1 nmpakTUYECKUX paboT B COOTBETCTBHH C
TpeOOBAHUSIMHU K K&KIOH 13 paboT

Kpurepun
OLICHHUBAHHUS

CrymaTerns c4uTaeTcs aTTecTOBAHHBIM TIPH HOTOKHTEIHHOM OLEHHBAHHUH
IPaKTUYECKUX paboT

Ounenka

3auTeHo/He 3a4TeHO
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Pasges 4. MaTepua/ibHO-TEXHHYECKHE YCJIOBUS Peaju3aluu NporpaMMbl
Jlnst peanu3aliii MPOrPaMMBl UCIIONB3YIOTCSA PECypChl, pasMellIeHHBIe B CHCTEME
nucrannuorHoro obyuenuss ®IBOY BO PIAV-MCXA umenun K.A. Tumupssesa,
KOTOPEIE TIO3BOJIIOT OCBAWBaTh COJEPIKAHKE IIPOrPaMMBI.

HaunmMenosanue Bug 3ansaTui HaumeHnoBanue 060py10BaHHus,
CIIEIUAIU3APOBAHHBIX IIPOrPaMMHOTO 00eCIIeYEH s
ayIuTOpUi, KaOUHETOB,
nabopaTopuit
1 2 3
MYJIbTHUMEMIHOE 000pyI0BaHHE
Aynuropus Jlexuyu (koMIBIOTED, HHTEpaKTUBHAs
JIOCKa, MyJbTHMEIUa, MIPOEKTOP
| 1Ip.)
KOMITBIOTEPHBIE IPOTPaMMBL,
KoMnproTepHBIH Ki1ace I[NpakTryeckue U 1abopaTopHEIe | IIPe3eHTaluH, yIeOHO-
3aHATHSI METOAUYECKUE U OI[EHOUYHEIE
MaTepUaIb

5. YueOHo-MeTou4eckoe obecneyeHue nporpammal
OcHoBHasl 1uTEpaTypa:
OcnoBHas (50% — BeImyck m3maHuil He mosmuee 5 et (2017, 2018, 2019, 2020,
2021):

1. 3D-mopenuposanue B KOMITAC-3D Bepcuit v17 u Beime. YuebHOe mocobue
nist By3oB. Asrop(sl): Yaruna A. B., BomsmakoB B. I1.Cepusi: YueOHuK juis
By30B; M3narensctso: [Tutep, Crpanui;: 256, Tox Bemycka: 2021, ISBN: 978-5-
4461-1713-0

JlonoJIHUTEIbHAS JTUTepaTypa:

1. Camoyuurens KOMITAC-3D v19, Arop(sl): I'epacumos A.A.,

Cepust: Camoyuwmrens, V3marensctBo: BXB-TlerepOypr, Crpanum: 624, I'ox
BhiTycka: 2021, ISBN: 978-5-9775-6693-3

2. TeepmorensHoe wMmopenupoBanue geraied B CAD-cuctemax: AutoCAD,
KOMITAC-3D, SolidWorks, Inventor, Creo, ABTopsl: bonpsmakos B. I1., boukos
A. JL., JIsgek 1O. T.

3. NuTepHeT-pecypenl:

1. https://kompas.ru/

2. https://kompas.ru/kompas-3d/about/
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6. OueHka KayecTBa OCBOCHHS MPOTrPaMMbl
OrneHKa KauyecTBa OCBOEHHS [TPOrpaMMbl OCYLLECTBISETCs Ha OCHOBE pe3yJibTaTOB
WTOroBO¥  arrectaumu. Crywiatenb  CUMTaeTCsl  aTTECTOBAHHBIM, €CIM  MMeeT

[OOKUTENTbHbIE OLEHKH (0T «3» JI0 «5» 6annoB) Mo BCeM pasjieiaM pOrpaMMBbl.

7. OGpa3oBaTtesibHble TeXHOJOTHH, HCIOJb3YeMble B NIpOLECCe Pean3aunu
MpOrpaMmbl
B mporpamme HCIOJIB3YHOTCS PECYpPChl, pasMelleHHbIe B CUCTEME AUCTAHLIMOHHOIO
oOoyuenuss PIr'bBOY BO PIAY-MCXA wumenu K.A. Tumupssesa (sdo.timacad.ru),
KOTOpBIE TMO3BONSIOT CIYLIATENSIM CaMOCTOSTENLHO OCBAMBAThL COJEPIKAHME TPOrpaMMbl
WM OTHeNbHBIX ee pasnenos, ucnosbsytorcss MOOK, otkpbiTbie oOpasoBaTelibHble H

WHTEPHET — PeCYPChI U MIAT(POPMBL.

8. CocTraBuTEe/ M NPOrpamMmbl
Abpynmaxungos X.A., KaH[. TeXH. HAayK, JOLEHT)
SHAXeeer A krepe8 A A.
v

(noanuck, PHO)

Y1epxkaeno B VIMB umenn A.H. Kocrsakosa Ha kadenpe «OpraHusaluu H
TEXHOJIOTUH MUIPOMENFOPATUBHEIX U CTPOUTEIBHBIX padoT»

[lporoxon Ne F ot «» Lwpre 2023r. )
/%7&,6(/‘% M /

3aB. xadeapoi
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IIpodeccnonanbHbIe KOMIETEHUMH 110 HANPABICHHIO OAT0TOBKH 23.03.02, Hazemuble
TPAHCIOPTHO-TEXHOJI0THYECKHE KOMILTEKChI

Kon OnucaHue

KOMTIETSHLIMH
Crnioco6es pelliaTh TUMOBbIE 3aa4H NPO(PECCHOHANbHO AeATENBHOCTH HA OCHOBE 3HAHUH OCHOBHbIX

OIIK-1 33KOHOB MATEMATHUECKUX 1 @CTSCTBEHHBIX HAYK C NPUMEHEHHEM HHHOPMALIMOHHO-KOMMYHUKALIHOHHBIX
TeXHOJIOTUH;

OIK-2 Crioco6eH UCIoNb30BaTh HOPMATHUBHBIE MPABOBbIE aKThl U 0QOPMIIATH CMIELMANTbHY O I0KYMEHTALMIO B
npodecCroHaIbHON e TeIbHOCTH;

OIIK-3 Crioco6eH c031aBaTh W NOANEPKUBATH OE30NaCHbIE YCI0BUS BbINOJHEHHUS MPOU3BOACTBEHHbIX MPOLIECCOB;

OTK-4 CriocoGeH peann3oBbIBaTh COBPEMEHHBIE TEXHOIOrMHM U 0GOCHOBBIBATE MX NPHUMEHEHNE B
IpO(ECCHOHAILHOM AEATENLHOCTH;

OITK-5 CriocoGeH K yJacTHIO B TPOBEAEHNN IKCNIEPUMEHTAbHBIX HCCNeN0BaHMH B IPOQeCCHOHANBHOM
JIESITENBHOCTH;

OIK-6 Croco0eH HCMOMb30BaTh OA30BbIE 3HAHMS IKOHOMUKH W OMPEAENAT SKOHOMHUYECKYO 3(h()eKTHBHOCTb B
npoheCCUOHANBHOM AEATENLHOCTH.

MKoc-1 CriocoGen ocyuiecTsuTb cGop MHpopmatiy, HeoGX0anMOit s paspaboTku pabouero 06opy A0BaHMS
MAIITHH TS MEJTHOPALMH U 3eMITEeN s U TEXHOIOTH BO3NENbIBAHUA CENIbCKOXO3AHCTBEHHBIX KYJIBTYD

MKoc-2 Criocoben ocylecTBUTL c60p MHPOPMALIH, HeOOXOAMMOH LT paspaboTKK CHCTEMbI 3EMCAETHS 1

TEXHOJOTM BO3AEIbIBAHMS CeJIbCKOXO3ANCTBEHHBIX KYJBTYP

CriocoGeH pa3paboTaTh TeXHONOrHH YOOPKH CENbCKOX03AHCTBEHHBIX KYABTYD, nocneybopoyHOI

ITKoc-4 NOpaboTKH CENbCKOX03AMCTBEHHOM MPOYKLUMY 1 3aKIaAKK €€ Ha XPAHeHHE C UCMONb30BAHHEM
pa3paboTaHHBIX KOHCTPY kUMM paGouero o0opy0oBaHus MallnH

MKoc-5 Crioco6eH KOHTPOJIMPOBATh PeAIH3aLNI0 TEXHOIOMMYECKOTO MPOLEcca MPOU3BOACTBA NPOLY KLY
PAacTEHHEBOJICTBA C MCTIOJb30BAHMEM Pa3paboTaHHbIX KOHCTPYKIMH paboyuero 0GopyA0BaHUSA MALUWH

ITKoc-6 Crnioco6eH pa3pabaThiBaTh TEXHONOTHYECKHUE KAPThl BO3ENbIBAHNS CENIbCKOX037HCTBEHHBIX KYJIBTYD

MKoc-7 CrocobeH pa3paboTaTh pauHOHAILHBIE KOHCTPYKLMU 06paboTKU N04BBI B CEBOOGOPOTAX €
HCIIOJIb30BaHHEM CIELMATbHbIX IPadUuECKHX NAKETOB

MKoc-8 CriocoGeH pa3paboTaTh cucTeMbl 1 paboyee 060py10BaHHE MALIKH JUTs PUMEHEHUs y1oOpeHnii ¢ yueToM

CBOJCTB NMOYBBI ¥ OHOJIOTMYECKMX 0COOEHHOCTEH pacTeHnH

OO6pasibl TeCTOBBIX 3aJaHKM:

Tunosvie 3a0a4u.:

1. BBHITOIHAUTG BBIIABIMBAHUEM 3CKM3a 00BEMHBIN JIEMEHT — LHIUHAP BeIcoTOH 100
MM 1 guametpoM 50 mm. OrpenienuTs 00beM U Maccy JeTaly, 3a/1aB MaTepyua —
CTallb.

2. BBIIONHUTE BpalleHHEM 3CKI3a 00BEMHBI 31eMeHT — 010K JuamerpoM 100 MM 1
mmpuroi 40 MM. OnpenenuTs 00beM 1 MacCy AeTalu, 3a]iaB MaTeprajl — CTajlb.

3. OnpenenuTs MacC-MHEPIHOHHbBIE XapaKTepUCTHKY 610oka nuamerpoM 150 MM 1
IIUPUHOMN 45 MM.

4, BBIOIHUTE TBEPAOTEIbHYIO KOHCTPYKIUIO KapTepa UCIIOIb3YsT OTILIHIO
«O6omoukay.

5. OmnpenenuTh 3anac IPOYHOCTH [0 HAIIPSDKEHHUSIM U3ruba KOHCOIBHO 3aKPEIICHHON
cranpHOM Oanku pasmepamu 100%20%10 mpu necTBUKM Ha Hee B CPeHEH YacTh
cocpenoTodeHHoi Harpysku 500 H.
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HWrorosoe TecTuposanue
K MpOrpaMMe MOBBIIIEHNS KBATH()UKALUH
«ACCOLMATUBHOE YepUYeHHe KOHCTPYKIUH MaIIHH

. Kakoll u3 nepeuncieHHbIX criocob0B MO3BOISET IOJIyYUTE OOBEMHYIO JeTalb
COCIMHEHHEM MHOKECTBA 5CKU30B?

a. BrimaBiauBanue
[odTus _'jt
c. Usru6
d. Bpamenue
. Kakast omms mossonser uepruts TJIaIKYI0 KPUBYIO JIMHUIO YepPe3 MHOKECTBO
BBIOpaHHEIX TOYEK?

a. OTpesoK

B ,Z[yra

d. OKpyXHOCTE

. Kakyro obsemuyro Qurypy wmoxuo NOJIYYUTh IIPU BpallleHHH 5CKU3a —
NPSIMOYTONBEHUK BOKPYI' OZHOI'O U3 €ro CTOPOH?
a. Konyc

b. Illap
C. anaMpma

. Cosnanue KOIMK OHOTO MM HECKONBKHX 31EMEHTOB U BCETo TBEPAOTO Tela
Ha PaBHOM PaCCTOSHUH I10 IIOCKOCTH HA3BIBAETCS?

a. IIpsMoyromsHbIN MaccuB

b. Kpyrosoii maccun

¢. MaccuB Ha KpuBOM NUHUK
CPKAIBEHOE OTPaKEHHE

. TTapamerpudeckoe MozenupoBanue 103BoMIsET CO3ABATE?
a. CoszaBaTh HOBBIE [TAPAMETPEI
b. Ynamm: uMeromnec;I napameTpLI

d (I)HKCHpOBaTL HMeIonmec;I napameTpLI

. Kaxkas omepanus us IIEPEUHCICHHBIX JIMIIHSS [IPU TIPOBEICHUM [TPOYHOCTHOTO
pacdera J1eTalli METOI0M KOHEYHBIX JIEMEHTOR?
a. 3amaHue MaTepuasa



b. Omnpenenenue onopHLIX OrpaHUYEHHIT
c. BaAaHne Harpy301< 1 IIPOBE/ICHHE pacyera

7. OcHOBHas 1k pacyeTa JeTald Ha MPOYHOCTh METOIOM KOHEYHBIX SJIEMEHTOB
3aKITF0YAeTCs?
a. B onpenenenuun momyns Onra
b. B onpenenenun pasmMepoB KOHEYHBIX JIEMEHTOB
c. B onpenene}mn Ko:a(p(pnuneﬂ'ra HyaCCOHa
: ) TeHuH KosbburmenTa 3amaca NPOYHOCTH

8. YMeHbIICHHE Pa3MePOB KOHEUHEIX 5/1eMEHTOB [PH YTOUHEHHOM MPOYHOCTHOM
pacyeTe M03BOJIACT MOy YUTh
a. MeHee TO‘-IHBII/I pCBYJILTaT o 3amacy npquocm

C. HEC BIIHIET Ha BGHWIHHy 3arraca l'[pO‘-IHOCTI/I

9. HOBHHHOHHBIG OPEeACTaBIICHUA IIPpEeAHA3HAYECHBI JJIs
a. JJIS IIOKasa MECTHBIX pa3pe30B
b ,IUIH HpeHCTaBJIeHI/IH CC‘IGHI/II/I

d TUTSL 0603Ha11eHH51 TIO3ULIM cneumbnxaunn

10.Ommst «MecTHBIH pa3pesy MO3BOSET HOTYYaTh
a. CedeHue neTann

C. cpe3 OmeTayu
d. paspeiB meTanu

11.0mmus «CeueHuey mo3BOJISET I0TyYaTh
a. JIOIIOJIHUTEJIbHBINA BHJT
b. IpOoeKLOHHEIA BUL

12.0muus «BeIHOCHOM BUI NIpeAHA3HaYEeH JUIS TIOTyYCHUS
a. JOIOJHHUTEILHOI'O BHUIA
b. MO3UIMOHHOTO NpeCcTaBIeHHs



d 6a30130ro BUJIA

13.3amac MpOYHOCTH MPY IPOBEAECHHIHU IIPOYHOCTHBIX PACUETOB METOOM KOHEYHBIX

5IIEMEHTOB B y4eOHBIX [MPOEKTaX AJIsS CTAIBHBIX KOHCTPYKIMH IPUHUMAETCS B
npezenax

() 0T2 01102 5
d. or2,5 103,0

14. I[Jm co3maHusl COOPOK MCIIONIB3YIOTCS TAKUE OTLIMH KaK
«3aBUCUMOCTE» U «Maccusy
b «Maccup» U «C60p1<a»

! ;yn.y m%me,_ hfj )

d. «3aBUCUMOCTBY» U ((COB,H,'&HI/IG IOACTaHOBKH»

15 Kalcaa z(eTa.nL TO/IBEPYKEHA BO3HUKHOBEHHUIO BCEX BUOB HAIPSIKEHUN?

b KpOHmTeﬁH»
¢. bamnka
d. Bunka

16.B xakux CiIy4asx OINpeneIssioTCsl SKBUBAJICHTHBIC HAIPSHKCHUN?
a. Ilpu 3HAUUTENBHBIX KacaTeIbHbIX HANPSHKEHUIX B JIE€TaJIH
b. Ilpu 3HAUUTENHHBIX HANPSHKEHUSIX CKATHS
e. Hpu 3HATUTENBHBIX Hal'Ip}I)KeHI/IHX 1/13r1/16a

HATIPSKSHUA

17.]Ipm Kakux 3HAYEeHUs 3amaca IPOYHOCTH MMEeT CMBICH TPOBEIACHHE

YTOYHEHHOTO MPOYHOCTHOT'O pacyera Jyis CTalbHONW KOHCTPYKIIUU
a. 1,71

b. 1,61

d. 1,41

18.KoHyc MOXHO TOIy4YUTh



a. BBIJABJIMBAHUEM OKPYXKHOCTH
b. BpaIHeHHeM Tpeyrom,Hm(a BOKPYT OZIHOH M3 CTOPOH

d. BpaIllCHUEM 3CKU3a HpﬂMO}/I‘OJII:HI/IKa BOKpPYT OIHOM U3 CTOPOH

19.0cHOBHOI cocTaBIsIIOIel pacuera JeTaieil Ha MPOYHOCTh METOJOM KOHEUYHBIX

3aKJIFO4YacTC A
a. OIIpEHeJICHUE OIIOPHBIX 3aBUCUMOCTEMN

b 3a;1aHHe MaTepHana

d onpeneneﬂne peaxLuii orop

20.Pa3BepTka hopmupyercs onmuei
a. oOweMHas JeTalib

b. cbopka
C. 3aBHCHMOCTS




['moccapuit
K IpOrpaMMe MOBBIIICHUs KBaTU(QUKALUN
«ACCOIMATHBHOE YepUYeHUe KOHCTPYKLMM MalliH)

1. Ananus Hanpsokenuil — ormus B porpamme KOMITAC, npejHasHaueHHAS
JUIS TIPOBEIEHNUS IPOYHOCTHBIX PaCUeTOB.

2. AccolmaThBHOE YepueHue — [0JIydeHHe YepTerka B INTOCKOCTH Ha OCHOBaHUH
UMeroIIerocs gaitia ¢ 4epTeskoM 00bEMHOTO BHIA.

3. Bpayzep KOMIIAC — oOkHO TIpEJCTaBIEHUs IIOCTIEN0BATEIbHOCTH
IPOBEJIEHUS ONeparuii o GOPMUPOBAHUIO AETANH, y3/1a WK COOPKH.

4, Bugoso#t ky6 — ommus B mporpamme KOMIIAC, npennasHadeHHAs UL
PAacCMOTPEHUsI U PeaKTHPOBAHUS 00BEMHOM JIETAIM ¢ PA3HBIX TOYEK 3PEHUS

5. Bpaienue — crioco® nony4yeHus 0ObeMHOr0 00bEKTa METOIOM BpAICHUS
3CKM3a BOKPYT OCH.

6. BrimaBnuBanye — Croco0 MoiyueHus: 00beMHOro 00BEKTa Ha OCHOBAaHHUH
3CKU3a.

7. BeimonHenue OOBEMHOW HeTamd CBEpXy BHH3 — (OpPMUpOBaHHE 4YacTH
00BEMHOM AeTalld Ha OCHOBAHUU YK€ UMEIOIENCsl KOHCTPYKIUH.

8. BrimosnHeHHe 00BEMHOM JeTanu CHU3Y-BBepX — (HOpMUpOBaHHE 00BEMHOM
JIeTalld Ha OCHOBAHWY BBIAABIIMBAHUSA ICKU3A.

9. I'maBHas jieHTa — OIMLMS C INIaBHBIMY KOMaHJaMHU IIPOIPaAMMBI.

10.3epkanpHOE OTpakKeHHE.

11.JTopTuHr — crioco0 nosydeHus: 00bEMHOMU JeTalli Ha OCHOBAHHY COSIMHEHUS
3aMKHYTBIX 9CKMA30B BBIITOJHEHHBIX HA MHOXKECTBE IIIIOCKOCTEH.

12.MaccuB — OITIHS, MTO3BOJIsONIAs (HOPMUPOBATE MHOYKECTBO 3JIEMEHTOB Ha
OCHOBE KPYTOBOI'O MIJIH MPSIMOYTOJIBHOTO UX PACIIONIOKEHHUS.

13.MecTHBI# pa3pe3 — BUJL YepTexKa, [103BOJISAIOIIMK pacCMaTPUBATh CEYCHUE Ha
OCHOBaHHUH 00BEMHOM eTau.

14.Hactpoiika (opmMaToB — OIIIMS, IO3BOJISIFOIIAsl BHIOMpaTh TpedyeMBIi
dopmar.

15.060m04ka — crioco6 mosryueHus 00beMHOU AeTal Ha OCHOBAHUM BbIPE3AHMS
YaCTH UMEIOIIeNcst 00beMHOU KOHCTPYKIUH.

16.ITapameTprdeckoe MOIEIMPOBAaHUE — MOIYJb, IPEIHASHAYEHHBIA 1T
bopmupoBaHUsS MHOXeCTBa OOBEKTOB Ha OCHOBaHHM IE€PEMEHHBIX
IapaMeTpOB BeyIlel JAeTalu.

17.ITo3uIIMOHHBIE  NPEACTABIEHUs — BHABl  YepTeXka, II03BOJIIOIINE
paccMaTpUBATE  BO3MOJKHBIE  IIOJIOKEHUS KOHCTPYKIMH cOOpkH B
IIPOCTPaHCTBE.

18.IlpumutuBer KOMITAC — mpocrelinme OOBEKTHI, BBHIIIOJIHAEMEIE B
nporpamMmme (OTpe30K, Ayra, OKPYKHOCTb U T.[.).

19.Pabora ¢ 3aBUCUMOCTSIMH.

20.PaboTa ¢ MNPOEKIMOHHBIMU BHIAMU — OINIUS I103BOJISIOIAS CO34aBaTh
pas3IiyYHbIe BUJBI HA OCHOBAaHUHU 0a30BOTO.



21.PasBeptka — momyns B nporpamve KOMIIAC, npegHasHaueHHBIN uis
CO3/IaHHs AeTallel U3 JTMCTOBOrO MaTepualla.

22.Cpoiictea  KOMITAC — onuus, NO3BONSIOMAs —ONPENENsITh MAace-
UHEPLIHOHHBIE XapaKTePUCTUKH 0OBEMHOMN JETalH.

23.Crnaiin — ogun w3 npumutueos KOMITAC, nossonsiomas (hopMHpOBATH
KPUBOJTMHEHHBIN 3aMKHY TBIH KOHTYD.



MUHHUCTEPCTBO CEJbCKOI'O X035 CTBA POCCUMCKONDEIEPALIIA
GEIEPANBHOE rOCY JAPCTBEHHOE BIO/PKETHOE OBPA3OBATEJIBHOE YYPEX/IEHWE BBICILEIO OBPA3OBAHUSA

5, «POCCUMCKHI OCYJIAPCT BEHHBIN ATPAPHBI YHUBEPCUTET —
MCXA nvenun K.A. TUMUPSA3ZEBA»
(®I'BOY BO PI'AY - MCXA umenu K.A. Tumupsizesa)

®EJEPAJIBHBIN HEHTP KOMIETEHITHA

YTBEPXIAIO:

IIpopexTop no yueOHo# pabore
E.B. XoxnoBa

« » 2023r.

METOJUYECKUE YKA3AHUS
K CAMOCTOSITEJIBHOM PABOTE CJIYIIATEJEM I1IO TIPOTPAMME
NOBBIIEHUS KBAJIM®UKAITANU

ACCOLIMATHBHOE YEPYEHUE KOHCTPYKIMI MAILIMH

r. Mocksa, 2023
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1. CamocrosiTennbnas pa6ora kak BaHelimas (gopma y4yeOHOro
npouecea

CamocTosTensHas paborta - maHHpyemast ydeOHas, pabota ciyiiarenei,
BBINIONIHACMAs BO BHEAyIMTOPHOE (ayAMTOPHOE) BpeMs IO 3a[aHHUI0 U IIPH
METOAMIECKOM PYKOBOJICTBE IIpenojasarelis, HO 0e3 ero HemocpeicTBEHHOIO
ydacTus (IpY 4YacTMYHOM  HENOCPEACTBEHHOM YYaCTHH IIpenoJaBaTelis,
OCTaBJIIOIIEM BEAYIIYO POJIb 3a paboToi cirymrareneii).

Camocrosrensras pabora ciymareneii (CPC) SBISeTcss BOKHBIM BHIOM
y4eOHOM ¥ HayuHOM [esTenbHOCTM cTyZeHTa. CaMOCTOSTEIbHAS pabora
CITyIIaTeNIed UrpaeT 3HAYUTEIbHYI0 pojb B PEHTHHIOBOM TEXHONOIHMH o0yueHusl.
I'ocynapcTBeHHBIM CTaHAAPTOM MpeLyCMaTPHBACTCS, KAK paBuio, 50% 4vacoB u3
o0mmell TPYIOEMKOCTH MUCIHUILIMHLI Ha CaMOCTOATENbHYIO PaboTy cirymiaTeaei
(matee CPC). B cBsi3u ¢ 9THM, 0OyueHHe BKIIOYaeT B cebs JIB€, IPaKTUYECKH
OZMHAKOBBIC 1O O0BEMY M B3aUMOBIMAHHIO 4YaCTH — Tpolecca oGydeHHs u
nponecca camooOyuenus. ITostomy CPC pmomkma craTsh 3G (heKTUuBHOM U
LeIeHalpaBIeHHON paboTo ciryaress.

CamocrosrensHas paboTa ciymareneif npu H3ydeHHH IIpY  peallu3aiuu
IPOTPaMMBI IOBBIIIEHHS KBaIH(pUKALMK «ACCOMMATUBHOE YepUeHHE KOHCTPYKIIHIA
MaIlliH 3aKJIF09aeTCs B 3aKPEIIeHUH MaTepUalIOB, TIOYYE€HHBIX Ha JTEKIMOHHBIX 1
IIPaKTUYECKUX 3aHSITUIX.

B memoMm mporpaMma IoBbIIIeHHS KBanu(pUKAUU «ACCOLMATUBHOE
HCPHUCHAE KOHCTPYKIMH MallWH», B OCHOBE KOTOPOW JIeKAT MPHHIMIIEI
ACCOLIMATHUBHOIO YEPYEHHUs, BKIFOYAET B Ce0sI BBIOJHEHME IIECTH OTHEIBHBIX
JleTaliel y3ia MeXaHu3Ma Mo 1beMa (6ioxa) B 06beme u [IepPEeBOL KaXK0H IeTalld B
IUIOCKOCTB, T.€. IIOJIyY€HHE TEXHHYECKOH MOKYMEHTAllMd HA MX H3TOTOBJICHUE.
OleMeHTaMH y3i1a rPy30M0IbeMHON MALIHHEl B TAHHOM Clly4ae SIBJISIIOTCS TaKue
peranu xak: «llmanka», «Kponmrrein», «Bumkay, «Pomuky, «Ocky U «Brynkay.
Kaxnas w3 nerameif BBIONHsETCS ONpeneieHHBIME CIIOCOGAME IOy YEeHUS
00BEMHBIX 3]IEMEHTOB, K IPUMEPY, BELABIHBAHUEM, BpALIEHUEM WU JIO()THHTOM.

Ilo xaxcno# netamu Gpopmupyetcs no gsa daiina:

- IepBLIH (haii — oObeMHast feTals,

- BTOPOH (alil — 4epTexk B IIIOCKOCTH.

Iocite momyuenus Becex 0GBEMHBIX IeTaNell i uepTexeil K HuM bopmupyeTtcs
o0beMHas cOOpKa y3na MeXaHW3Ma [IONbEMA HA OCHOBE [IpeABAPUTEITHHO
BBITIOJTHEHHBIX N€TANICH U CTAHAAPTHEIX KPEIIe)KHBIX 3IeMEHTOB (6OIThI, maibsl u
raifku) J06aBIeHHbIX B COOPKY U3 OMOIHOTEKH.

B cBoro ouepens o6bemHas cOopka Takke NEPEBOLUTCS B IIJIOCKOCTB, T.€.
(opmupyeTcst cOOpPOYHBIN YepTexk COo BeeMM CTaHJapTHEIMU JJIEMEHTaMH, T.E.
BUAaMH, CCYCHMAMH, MECTHBIMU paspe3aMu, IMO3ULUAMH, TEXHUYECKHMHU
TpeOOBaHUSIMU U CrielupUKaLUei.

CamocrosTenbHas pabora — cirymaTess [IOJIPA3yMEBAET  BBIIOJHEHUE
ONPEICNICHHEIX SJIEMEHTOB COOPKH, 6€3 KOTOPEIX HEBO3MOXKHO COOPATh KOHEYHbII
y3€ll, KpOME TOro s MOATOTOBIEHHOIO CIELMATHMCTA, TEXHUYECKH MBICIISIIEro
CIlylIaTe/I1-KOHCTPYKTOpa IporpamMMa Kommac sBnseTcss BechbMa IIOJIE3HBIM



MHCTPYMEHTOM. YIOOHBIM HHTep(eiic IporpaMMbl, MOHSTHEIE [TUKTOI PAMMBI
JenaroT paboTy KOHCTPYKTOpa NpHATHOH, yHOGHOH w BBICOKO2()(DEKTUBHOIA,
VIMEHHO IIpH CaMOCTOSTENBHOM 3aKperlieHHuU MaTepHaioB, IpeACTaBICHHBIX
THIOTOPOM, CITyIIATe/b IyOOKO 1 ¢ IOHMMAHUEM U3y4aeT JaHHYIO IPOrpaMMy.

IIpumenenne nporpammsl Kommac rapMOHHYHO BXOAMT B JIOTHYECKYTO
IIOCIIEOBATENIBHO CO3/IaHMs padodero 000py0BaHts TEXHOIOTHYECKHX MAIIUH OT
[IPOCKTHPOBAHUS, CO3MAHMA MOJCIH, 3aKaH4uBas (OPMHUpOBaHUWEM paboyuero
OpraHa B HATypalbHYIO BEIMYHHY, IPOBEIECHMS €ro IPOYHOCTHOIO pacyera u
HCIBITAHHUHA B IAOOPATOPHBIX ¥ I1OJIEBBIX YCIOBHUSIX.

Hcnonssosanue mporpammel KoMmac mo3Bosisier n36eraTh JOMOTHATEEHEX
PacxolioB, KOTOpbIe HEU30€KHO NPHUILIOCH HECTH INPH H3TOTOBIEHHH KAKIOH
MOJIEJIH.

ITo mporpamMmMe mNOBbIlIEHHS KBaMU(GUKALNKA «ACCOLMATUBHOE YyepuyeHue
KOHCTPYKIMH MAIME) IPefyCMOTPEHO 6 4acoB IJisi CaMOCTOSITETBHOM paGoTHL.
OHa MpenMyIIeCTBEHHO HAllpaBlieHa Ha YepyYeHHe NPUMHUTHABOB, IMPOCTAHOBKA
PasMepoB C yKazaHHEM [OIyCKOB M IIOCAZOK; CO3[aHHe OOBEMHBIX aeTajlel
BBINONHEHNE COOpKM B 00beMe M3 paHee CHOPMHPOBAHHBIX IETANIEH; [IEPEBOJ
COOPKH B IIIOCKOCTb.

Pemrenne aTux 3a1a4 HEBO3MOXKHO 6e3 IOBBIIIEHMS POJIH CaMOCTOSTEILHOM
paboThl ciymateneil Hajy y4eOHBIM MaTepHAIOM U HOPMAaTHBHO-IIPABOBBIMHU
aKTaMH, YCHJICHHMSA OTBETCTBEHHOCTH IIperiofiaBaTeliell 3a pa3BUTHE HABHIKOB
CaMOCTOATE/IBHOH PabOThl, 3a CTUMYJIMPOBAHHE TPOGECCHOHATHEHOIO pocra
CIIyIIaTeNe.

DOpMBI CAMOCTOSTENBHON PaGoThl CltylnaTesneif MOryT GhITh pasiuynbl. OHK
BKJIFOYAIOT B ceOsI:

o IIpakTudeckas paGora B cucreme Komrac, Bemongenue Pa3IUYHbIX
fieTaell B o0beme, GOpMUpPOBaHHE TEXHUYECKOH OKYMEHTALIMM Ha U3TOTOBIICHHIE
TeTaleld ¥ KOHCTPYKIHH;

. U3YyYEHHE TEeXHUYECKOH, yd4eOHOM, HaydHOM M MEeTOmWYecKOM
JTATEpaTypbl 10 rpaduyueckoMy Takery Kommac, a Taike MaTepHUaIOB
NICPHOAMYECKUX U3MAHUI C IPUBIEYEHUEM OJIEKTPOHHBIX HMHTEPHET CpPEICTB
OHIMATBEHOM, CTATHCTHIECKOM, IEPUOINIECKON 1 Hay4YHOU MUH(MOpMAIIHH.

2. lesn u ocHoBHbIe 3agaun CPC

OCHOBHO ENBIO CAMOCTOSITENBHOM PaGOTHI CIIyIIATENS SBIACTCS HapaBHE C
UCNMBIO  TOBBIUCHUS KBAMM(DHUKALMHA WHKEHEPa OCBOGHHE KOMITHIOTEPHOMN
IOporpaMMel — rpaduyeckoro mnakera Kommac, 49TO MO3BONHUT CIIylIaTelll0 B
flaibHeUeM S(Q(QEKTHBHO NPUMEHSTh €ro B pa3paboTke, IIPOEKTUPOBAHUH MU
MOZEPHU3ALIH Pabouero 000py10BaHNs TeXHOIOTHUECKIX MAIIIHH.

3agauamu CPC sBisroTes:

. bopmuposanme YMEHUU VICII0JIB30BATh GyHKIHOHAIEHEIE
BO3MOXKHOCTH I'paduyeckoro nakera Komrmac.

OCHOBHBIMM BHIAMH CaMOCTOSITENEHON paGoThl ciymiarenei 0e3 ydacTus
NIperoiaBaTesnel sIBIsIIOTCS



4

. npakThieckoe (OpMHUpPOBaHME U YCBOGHHE Marepuana IIpu
HEIocpeICTBEHHO! paboTe B cpene Kommnac Ha 6a3e peKOMEHIOBAHHON JIEKTOPOM
yueOHOU JUTEepaTyphl, BKJIIOUas HHPOpPMAUUOHHBIE 00pa30BaTENIBHBIE PECYPCHI
(onexTpoHHBIE YUeOHHUKH, 3JeKTPOHHBIC OUOIMOTEKU U JIP. );

s HCTIONIb30BaHKE CPEJICTB MHTEPHET ISl U3yUeHUS Pa3IMYHbIX METOOB
W CIOCOOOB  IPOEKTHPOBAHHUS  3jeMeHTOB  pabouero  obopynoBaHWA
TEXHOJIOTHYECKUX MAIIHH.

3. Opranuzanus CPC

MertonyKa OpraHu3aliy CaMOCTOSTENEHON paboTHl CilyIaTelel 3aBUCUT OT
CTPYKTYpPBI, XapakTepa U OCOOEHHOCTeH H3yyaeMOM IUCLUIUIMHBI, KOJIMYECTBa
YacoB Ha ee W3yueHHe, BUIa 3aJaHui I CAaMOCTOSTeNIbHON paboTh! ciryliaresnei,
HHIWBUAYTBHBIX KQUeCTB CIyIIaTesell U yCIOBHM y4eOHOU NesTeIbHOCTH.

[TnapupoBaHue OpraHu3alMd CaMOCTOSTENBHOM paboTel  ciymiarenei
BKJTFOUAET B ce0sl ClIeIyIOIIUe dTallbL:

5 IIOATOTOBUTENIBHBIN (OIIpe/iesieHre [ellel, COCTaBICHHE MPOrpPaMMBEl,
MMOATOTOBKA  METOAMYECKOro  obecredyeHus, IOArOTOBKA  KOMIIBIOTEPHOTO
000opyI0BaHMS U IPOrpaMMHOI0 00eCIIeueH s );

. OCHOBOITOJIAraloIMH (OCBOEHHE IPOrpammbl, IIOMCK HH(pOpPMAallWH,
yCBO€HHUEe, IepepabdoTKa, MpPUMEHEHUs, T[epenadyd 3HaHUW, (QUKCHPOBAHUE
pe3yJIbTaTOB, CaMOOpraHu3allus rpouecca paboTsl, IpakTudecKas padoTa);

o 3aBepIIArOlfi (OIleHKAa 3HAYMMOCTH CaMOCTOSITENBHOM paboTel U
aHaU3 U CUCTeMaTU3allus pe3yIbTaToB, OLIEHKA BO3MOXKHOCTEH U 3((HEeKTUBHOCTH
IporpaMmMbl U IpUEeMOB pPabOTHI, BBHIBOJBI 00 HCIIOJB30BAaHWU IPOTPaMMBbI I
nanbHerIed paboThl B LESIX ONTUMHU3AINN TPYIA).

4. MeToabI H IPUEMbI CAMOCTOSATEILHOH padoThl caymaTesiei
B menom camocTosTensHas paboTa CiyllaTels HalpaBlieHa Ha TO, 4TO B
KOHEUHOM UTOTO JIOJKHO OBITH OCBOSHO BBIIIOJIHEHUE I'paUIECKOM COCTaBIISIOIIEN
KypCOBBIX PadOoT, KypCOBBIX IPOEKTOB, BBIITYCKHBIX KBaTU(PUKALMOHHBEIX paboT,
HAYYHO-UCCIIECOOBATEIBCKON paboThl, HAYYHO-HCCIEIOBATEIHCKOM U OIBITHO-
KOHCTPYKTOPCKUX padoT.
Ilepeuncnennsle rpaguueckue padoThl OOBIMHO MMEIOT B CBOEM COCTaBe
gepTe)ke BEIIIOJIHEHHBIE B hopmare Al:
- OOIIHH TEXHOJIOTNYECKON MaIllMHBL;
- cOOPOUHBIN gepTeK pabouero pa3paboTaHHOTO WIIH
MOJIEPHU3UPOBAHHOIO 000pyY IOBaHUS TEXHOJIOTUYECKON MaIIIUHBI,
- netanvpoBka (Jiuet 1);
- JIeTaJupoBKa (JIUCT 2), TUCTHL AETAMPOBKY MOTYT COAECPIKATE YEPTEKH
bopmata A4, A3 u A2;
- IIPOYHOCTHOM pacuer npearaeMoil HOBOM KOHCTPYKIIUH.
BaXHBIM JOCTOMHCTBOM CaMOCTOATENbHONW paboThl CIIyIIATeNs SBIAETCA U

BO3MOXXHOCTh (POpMUpOBaHUsl 6a3bl 00BEMHBIX 3JIEMEHTOB, KOTOPHIE HapaBHE C
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UMEIOLLENCsS OMONMOTEKOM IMO3BOJAIOT ONTHMH3UPOBATH padoTy IO CO3AAHMIO

MIPOEKTOB.

S. JIuTepaTtypa /15 cCaMOCTOSITe/IbHOM paGoThl caymareei

OcHoBHast auTepaTypa:

Ocnosnas (50% — BblTycK M3aHuil He nmosmdee S ner (2017, 2018, 2019,

2020, 2021):

. 3D-monenuposanne B KOMITAC-3D Bepcuii v17 u Bbime. YyeOGHoe

nocobue s By30B. ABrop(sl): Yaruna A. B., Bonsimakos B. I1.Cepus:

YueOnuk [uis By30B; Msnarenscrso: [Tutep, Ctpanui: 256, o BBITyCKa:

2021, ISBN: 978-5-4461-1713-0

JlonosiHuTeIbHASI IUTEpaTypa:

1. Camoyunrtens KOMITAC-3D v19, ABrop(sl): ['epacumos A.A.,

Cepus: Camoyuutens, M3natenscrBo: BXB-IletepOypr, Crpanui: 624,

['ox Beimycka: 2021, ISBN: 978-5-9775-6693-3

D

Tseprorensnoe mopenuposanue neraneit B8 CAD-cuctemax: AutoCAD,

KOMIIAC-3D, SolidWorks, Inventor, Creo, Asropsl: Bonpmaxos B. I1.,

boukor A. JI., JIsuex 1O. T.

3. MHTepHeT-pecypchl:

1. https://kompas.ru/

2. https://kompas.ru/kompas-3d/about/

CocraBuTeab NPOrpaMmbI

AbnynmaxuioB X.A., K.T.H., JOLUEHT

Hlzzece” aﬁ%/wg%ué’ +A.
YTBepk€HO  Ha  3acefaHuMM  Kadeapsl — OpraHu3aluu

r’MAPOMENHNOPATUBHBIX U CTPOUTEIILHBIX pa60T

[IpoTokou NQ_‘Z‘_‘ 0T «3 AP T 2023 r.

3aB. kadepoii % / W@/

%

U TEXHOJOTIWH



