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1. MACHOPT PABOYEN MTPOI'PAMMBI YYEEHOM JUCIIUILIUHBI

NuxxenepHas rpaduxa
1.1. MecTto AMCHMIUIMHBI B CTPYKTYpe OCHOBHOW 00pa3oBaTesibHOM

NpoOrpaMMmabl:

YyeOHas

JIUCIHUIUINHA

ABJIACTCA

00s3aTeIbHOM 4acTbhIO

oOmenpodeccHoHaTbHOTO IHMKJIa OCHOBHOM 00pa3oBaTeNbHON MPOTPAaMMBI B
coorBerctBUM ¢ PI'OC CIIO mno cneunanbHocTn 24.02.02 IIpousBoactso
aBUAIMOHHBIX JBUTATEIICH

1.2. HeJib ¥ nJIaHUPYeMbIe pPe3yabTaThl 0CBOEHUS TUCIUILINHBI:

B pamkax nporpaMmbl yueOHOM TUCHUIIIIMHBI 00Y4YalOIUMHKCS OCBAUBAIOTCS
YMEHHSI M 3HAHUS

Kon YMmenus 3HaHusa
IIK, OK
OKO0l |— BBIMOJIHATH ~ Ipaduyeckue | — 3aKOHBI, METOJIbI M TPUEMBI IPOEKLIIUOHHOTO
OK 02 | uzobpaxeHus TEXHOJOTMYECKOI0 | YepUYCHHUS;
OK 04 | oOopynoBaHHs W TEXHOJOTHUECKUX | — npaBuiIa OPOPMIICHHS U YTCHUS
OKO09 |cxem B pyyHOM ¥ MalIMHHOM | KOHCTPYKTOPCKON M TEXHOJOTUYECKON
IIK 1.1 | rpaduxke; JOKYMEHTALUU;
[IK1.2 | — BBIIIOJIHATh  KOMILIEKCHBIE | — npaBuiia oopMIIEHUS YEPTEXKEH,
IIK 1.3 | uepre’ku TEOMETPUYECKHX Tl U | TEOMETPUUYECKUE IIOCTPOEHUS U NpaBUiIa
I[IK 1.4 | mpoekuuu TOYEK, JEKAIUX HA WX | BHIYEPUYUBAHUS TEXHUUYECKUX JCTAICH;
I[IK 2.1 | moBepxHOCTH, B  pY4HOH M | — crocoObl rpaUuecKoro MpeCTaBICHHS
IIK 2.2 | mammuHHOM rpaduke; TEXHOJIOTMYECKOT0 000pYy/1I0BaHUS U BBIITOJIHEHUS
K23 | — BBIIIOJIHATD YEPTEKU | TEXHOJIOTMUYECKUX CXEM;
[IK 2.4 | TexHuueckux neTajied B PYyYHOU M | — TpeOoBaHusl cTaHAapToB EnnHON cucTembl
[1IK 2.5 | mammHHOM rpaduke; KoHCTpyKTOpcKoil nokymeHnTtauuu (ECK/I) n
[K3.1 | — 0hopMITATH EnuHoOl cCTEMBI TEXHOJIOTMYECKOM TOKYMEHTALMHI
[IK 3.2 | TeXHOJIOTMYECKYIO u | (ECT/) x opopmIiieHH O U COCTABICHHIO YepTexKei
I1K 3.3 | KOHCTPYKTOPCKYIO JOKYMEHTAIUIO B | U CXEM.
I[IK 3.4 | coorBeTcTBUM ¢  JAeUCTByrOHIIEH
I[IK 4.1 | HOpMaTUBHO-TEXHUYECKON
[IK 4.2 | noxyMeHTauuei;
[IK4.3 | — YUTATh YEPTEKHU U CXEMBI;
[IK4.4 | opopMIsTh TEXHOJIOTUYECKYIO U

KOHCTPYKTOPCKYIO JOKYMEHTAIUIO B
COOTBETCTBUU  C  JICUCTBYIOLIEU
HOPMAaTHUBHO-TEXHUYECKON
JIOKyMEHTAIUEN;

1.3. PexkomMeHayemMoe KOJIMYECTBO YaCOB HA OCBOEHHE padoyeil MporpaMmbl

Y4eOHOI TUCHUTIUHBI:

MaKCHUMaJIbHOW y4eOHOH Harpy3ku oOyuyaromierocst 80 4acoB, B TOM YHCIIE:
00s3aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku oOydaromierocs 64 yaca;
CaMOCTOSITeILHOM paboThl oOyyatromierocs 16 daca;




2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0bem yueOHOMH AUCHUIJIMHBI U BUABI Y4eOHOH padoThl

Buj yyeOHOM padoThI

Oovem uacos

3cemecmp | 4cemecmp
MakcumajibHasi ydyeOHasi Harpy3Ka (Bcero) 32 48
Oo0si3aTeibHAsi  ayAUTOPHAsi Yy4eOHAash Harpys3ka 32 48
(Bcero)
JICKIIUHU 6 -
J1a00paTOpPHBIC 3aHATHS 26 48
llpyeue 3auem c
gopmbi OYEHKOIL
KOHMPOJISl

Dopma npomescymoyHou ammecmayuu




2.2. TemaTu4ecKHUil IUIAH U coJep:kaHMe YueOHol nucnuminabl UHkeHepHas rpaguka

Coaep:xanue yueOHOro MaTepuaJa, jabopaTopHble H NPAKTHYECKHUE

HaunmenoBanue Oo0bem .
padoThI, CAMOCTONATEIbHAS padoTa 00y4arIIMXCH, KypcoBasi padoT (IpPoeKT) Koabl komneTenmuii
pa3aesioB U TeM 4yacos
(ecyii IpeyCMOTPEHBI)
1 2 3 4
Paznea 1. Odopmiienne yeprexei 6/4
Tema 1.1 Copnep:xanue yaeOHOro MaTepuana 3 OK 01,0K 02;0K 04;0K09;
OCHOBHBIC CBEJICHHS I10 IIK 1.1 —TIK1.4;
odopmienuto ueptexeil | Bemenune. OcHoBHBIC TepmuHbl. DopmaTh! yeprexeit. Maciurabsr. pudt 1 K 2.1 - TIK 2.4;
YEPTEHKHBIN. [IK3.1 - 1IK 3.4;
JlaboparopHsbie 3ausaTHS: «JIMHUE YepTexkay 2 [IK 4.1 —1IK 4.4.
Tema 1.2 Copep:xanue yueOHOro MaTepuana 3 OK 01,0K 02;0K 04;0K09;
OcHoBHbIC TIpaBHiIa O6uIMe NpaBula HAHECEHHUS PA3MEPOB HA YepTekKax 1 IK 1.1 - IIK1.4;
HaHECEHHUS pa3MepoB JIaGopaTopHbIe 3aHATHS: 2 IIK2.1-1IK 2.4;
«Hanecenue pasmepoB» [IK3.1 -TIK 3.4;
K 4.1 —TIK 4.4.
Pa3nes 2. MammHoCTpouTeIbHOE YepUeHHe 70/ 68
Tema 2.1 CojeprkaHre y4eOHOro MaTepuaa 3 OK 01,0K 02;0K 04;0K09;
TexHUYECKHil PUCYHOK Ha3HayeHne TEXHHMYECKOTO PUCYHKA. 1 [IK 1.1 - IIK1.4;
MOJIeNN JlaGopaTopHbIe 3aHATHS: 2 IK 2.1 -1IK 2.4,
VYnpaxknenue «PUCYHOK TEXHUYECKUI» IIK3.1 -1IK 3.4;
K 4.1 —TIK 4.4.
Tema 2.2 Coneprxkanne y4eOHOro MaTepuasa 7 OK 01,0K 02;0K 04;0K09;
[TpaBuna opopmieHus MamuHOCTpOHUTENbHBIN YepTek. M300pakeHus: BUAbI, pa3pesbl, CEUeHUs, 1 I[IK 1.1 - IIK1.4;
KOHCTPYKTOPCKOH BBIHOCHBIC 3JIEMEHTBHI. K 2.1 -1IK 2.4;
JIOKYMEHTAIIUH. JlaGopaTopHble 3aHATHSL: [IK3.1 -TIK 3.4;
N3o0pakenus: «Buabi» 6 [IK 4.1 -1IK 4.4.
Tema 2.3 Copnep:xanue yueOHOro MaTepuaia 6 OK 01,0K 02;0K 04;0K09;
N3o6paxenus: Pazpess I[IK 1.1 - [IK1.4;
Paspessr: mpocTeie, cnoxkHbie. O003HaueHue paspe3os. [llepoxoBaTocTs MK 2.1 — [IK 2.4:
ITOBCPXHOCTH. [IK3.1 -TIK 3.4;’

JlaboparopHble 3aHATHS:

[IK 4.1 —TIK 4.4.




«Pa3zpe3s npoctoi», «Pa3pesbl CII0KHBIE»

(o)

Tema 2.4 Copep:xanue yueOHOro MaTepuana 4 OK 01,0K 02;0K 04;0K09;
N3o0paxkenus: ceueHus IK 1.1 - TIK1.4;
CeueHus (CHMMETPUYHBIC, HECHMMETPHUYHBIC, BRIHECCHHBIE, HAJIOXKEHHBIC) [IK 2.1 - TIK 2.4;
JlaGopaTopHbie 3aHATHS: 4 IIK3.1 - 11K 3.4;
«CeucHus» IIK 4.1 - TIIK 4 4.

Tema 2.5 Copnep:xanue yaeOHOro MaTepuana 6 OK 01,0K 02;0K 04;0K09;
OCHOBHEBIE CBEJIEHUS O IIK 1.1 —TIK1.4;
pe3noe Tumns! pe3p0, npoduin, 3JeMEHTHI Pe3bOBL. K 2.1 - TIK 2.4;
JlaGopaTopHble 3aHATHS: [IK3.1 - 1IK 3.4;
«CoenuHeHus pe3b00BbIC) 6 [IK 4.1 -TIK 4.4.

Tema 2.6 Copep:xanue yueOGHOro MaTepuana 8 OK 01,0K 02;0K 04;0K09;
CranzapTHbIC pe3bOOBBIC | 1. OPATOPHBIE 3AHATHS: K 1.1 - [IK1.4;
KPCHCKHBIC U3ACTHA «M3nenus pe3rOOBBIC CTaHIAPTHBIC) NK 2.1 -TIK 2.4;
Coemutiernst pespOoBbIe N300paskeHus CTaHIAPTHBIX Pe3bOOBBIX KPETICKHBIX U3ICTHI. IIK3.1 -TIK 3.4;
[IIepoxoBaTocTh IIK 4.1 -1IK 4.4.

N3o00pakeHue 001Ta, ralky, BUHTA, IITHIbKH.

Tema 2.7 ConeprxkaHue y4eOHOro MaTepuaa 8 OK 01,0K 02;0K 04;0K09;
Yeprex obuiero Buna v | JlaGopaTopHble 3aHSTHS: K 1.1 - TIK1.4;
COOpPOYHBIN YePTEK YuporeHHoe n300pakeHre MIMUICYHOTO ¥ BAHTOBOTO COCIMHCHHMS. 8 TIIK 2.1 —TIK 2.4;
VYrpoieHHOe n300pakeHne 00JITOBOTO COCTMHCHHUS. I1IK3.1 -1TIK 3.4;
Crenudukanms. [IK 4.1 —-TIK 4.4.

Tema 2.8 ConeprxkaHue y4eOHOro MaTepuasa 8 OK 01,0K 02;0K 04;0K09;
HeranupoBanue yeprexen | JlabopaTopHble 3aHITHS: 8 K 1.1 - TIK1.4;
PaGounii ueptex Aetanu — Ha3HAYEHUE, TPEOOBAHMS. TIIK 2.1 —TIK 2.4;
JleranmupoBanue cOOPOYHOTO YePTEIKa IIK3.1 - 11K 3.4;
Haznauenne cOOpOYHON € TMHUIIBI IIK 4.1 - TIK 4 4.

Tema 2.9 Copepxxanue yueOHOro Marepuasa 2 OK 01,0K 02;0K 04;0K09;
Hepasbemusle u JlabopaTopHbIe 3aHSTHUS: 2 MK 1.1 - TIK1.4;
pa3bEMHBIE COETUHEHUS «CoenrHEHUS CBApHBIC) IIK 2.1 - TIK 2.4;




JeTaneu I1IK3.1 -TIK 3.4;
MK 4.1 —TIK 4.4.
Tema 2.10 Conepkanne yaeOHOro MaTepuaa 10 OK 01,0K 02;0K 04;0K09;
[lepenaun 3y6uaTsle JIaGopaTopHbI€ 3aHATHSA: 10 MK 1.1 - 1IK1.4;
Koneco 3ybuaTtoe. Y Cci0BHOCTH U YIIPOILIEHHUS. K 2.1 - TIK 2.4;
YcnoBrHoctu U ynpouieHusi. O003HaueHHe IepOXOBATOCTH, MaTepHaa. [IK3.1 - 1IK 3.4;
[Tepenaua 3yOuaTast uIMHAPUYECKASL. K 4.1 —TIK 4.4.
N300pa’keHre TUIOBBIX COCTaBHbIX YacTeil. BbIOOp MIMOHOK.
Tema 2.11 Coneprxanne yuyeOHOTO MaTepuaa OK 01,0K 02;0K 04;0K09;
VY CI10BHOCTH U YIIPOLLEHHUS JTTaGOpaTOPHBIE 3AHATHS: I[IK 1.1 - TIK1 .4;.
Ha YePTEKaX IEMEHTOB. | .t b paBouHil YepTexR NETATH ¢ Pe3bOoii [IK 2.1 - TIK 2.4;
BEIHOCHEBIE 371€MEHTBI TIK3.1 - 11K 3.4;
K 4.1 —TIK 4.4.
Tema 2.12 Coneprxanne yuyeOHOTO MaTepuaia OK 01,0K 02;0K 04;0K09;
Cxembr.  Ilepeven JlaboparopHble 3aHATHS: gﬁ ;} B gi 12'44;
AJIEMEHTOB — ;
: C B! : °h
«Cxema kMHeMaTndeckas NpuHIunuanbHas. [lepeuens anemMeHToB» ITK3.1 - TIK 3.4:
[IK 4.1 —TIK 4.4.
Jlpyrue (popMbI KOHTPOJISI - KOHTPOJIbHasi padoTa
3a4er c oueHko
Bcero: 80




3.YCJOBUS PEAJIN3ALIMM PABOYEI TPOTPAMMBI YYEBHOM
TV CTUTLIAHBI

3.1. TpedoBanus K MUHUMAJIBLHOMY MaTEePUATbHO-TEXHUYECKOMY
o0ecre4eHnIo

Peanuzauust y4eOHOM AMCHUIUIMHBI TpeOyeT Hamuyusi Yy4yeOHOro kaOuHeTa
NuxxenepHoii rpaduku.

O6opynoBanue yueOHOro kabuHeTa:

—  TIOCAJI0YHbIC MECTa MO KOJIMYECTBY O0yHArOUTUXCS;

—  pabouee MeCTO MpernoaBaTe’is;

—  JIOCKa KJIaCCHasl;

—  UYEpPTEXHBIA U MEPUTEIbHBIA HHCTPYMEHTHI;

—  KOMIUICKT Y4yeOHO-HArJISHBIX mocobuii 1o HMHxeHepHOUW Tpaduke
(TuTaKaThl, MaKeThl, CTEHJIBI U T.J1.);

— KOMIUICKTBI MOJICICH, eTajael 1 COOPOYHBIX €IUHMII;

—  y4eOHO-MeToanuYecKuii KoMmiuieke mno HmkeHepHoW rpaduke (KOMIUIEKT
y4eOHBIX U yIeOHO-METOINUSCKUX MTOCOOHH);

—  pabouyas nmporpamma, KaJIeHIapHO-TEMAaTHUYCCKUH IIJIaH MPEIoaaBaTes;

—  OubnmorteuHsIid GoH.

TexHuueckue cpecTBa 00yyeHus:

—  IIEpCOHAJIBbHBIN KOMIIBIOTED c JIMLEH3UOHHBIM IIPOrpaMMHBIM
oOecIieueHuEM;

—  [pUHTED;

—  MYJbTUMEIHUWHBIN POEKTOP;

—  DKpaH NPOEKIMOHHBIMN.

3.2. UudopmanmonHoe odecnevyeHne o0yueHust
Ilepeyenbr pexoMeHAyeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcoB,
JAOMOJIHUTEJIbHOM JIUTEPATYPhbl

OCHOBHBIEC UCTOYHUKH:
1.Kopnuenko B. B., Jleprau B. B., bopucenko U. I'. HaueprarensHas reomeTpus.
— 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — ISBN 978-5-507-46721-
1. — Texker : anekTpoHHbIN // JlaHb : 31EKTPOHHO-OMOIMOTEUHAs CUCTEMA. —
URL: https://e.lanbook.com/book/317249— Pexum poctyna: ajis aBTOPH3.
noab3oBareneit. — C. 1.).
2 .Unxenepnas rpaduka : yueonuk / H. I1. Copokun, E. JI. OnbmeBckuii, A. H.
3aukuna, E. W. llu6anoBa. — 6-e u3x., crep. — Cankr-IlerepOypr : Jlans, 2022.
— 392 c¢. — ISBN 978-5-8114-0525-1. — Tekct : snextponHsiii // Jlansb :



NeKTpOoHHO-OubmoTeunas cucrema. — URL: https://e.lanbook.com/book/212327
— Pexxum nmoctyna: 1t aBTOpr3. NOJIb30BATEIICH.

JlonoJIHUTENIbHBIE UCTOYHUKHU:
1.JIetikoBa M. B. nxeHepHas u komnbroTepHas rpaguka. CoequHeHue aetaneu
Ha 4YepTexkax c npumeHeHueMm 3D mopenupoBaHusi [DAeKTpoHHBIM pecypc]: /
JleiikoBa M.B., Mokpenosa JI.O., berukoBa U.B. - Mocksa: MUCHUC, 2019
http://e.lanbook.com/books/element.php?pll _1d=47486



http://e.lanbook.com/books/element.php?pl1_id=47486
https://e.lanbook.com/book/212327

4. KOHTPOJIb MW OIEHKA PE3YJBTATOB OCBOEHUA

YYEBHO JUCHATLIINHBI

KOHTpoJsIb U OLIEHKa pPe3yNbTaTOB OCBOCHMS AUCLUIUIMHBI OCYIIECTBISAETCS
IpernojaBaTeieM B IPOLEcce MPOBEACHUS MPAKTUYECKUX U JTAa0OpaTOPHBIX
3aHSATHI, TECTUPOBAHMS, @ TAKKE BBIITOJHEHHS] 00YUYaIOIUMUCA UHANBUIY AJIbHBIX

3aJIaHu#, IPOCKTOB, UCCIETOBAHUM.

PesyabTaThl 00y4yeHus
(ocBOCHHBIC YMEHMS1, YCBOCHHbIE

®opMbI 1 METOABI KOHTPOJISI H
OlIEHKH Pe3yJbTATOB 00y4eHusl

3HAHUA)

YMeHust
BBITIOJHATh ~ Tpauueckue  HM300paKeHUS
TEXHOJIOTHYECKOT0 o0opyaoBaHus u

. BBINIOJTHEHHE rpauuecKkux padoT

TEXHOJIOTMYECKHX CXeM B PyYHOH W
MAaIIMHHOM rpaduke
BBITIOTHSTH KOMIDICKCHBIC YEPTEIKU

FEOMETPUYECKUX Te€l M MPOEKUUH TOYEK,
JeXKallMX Ha MX I[OBEPXHOCTH, B PYYHOU M
MaIlMHHOH rpaduke

YCTHBIHN OIMPOC, BBINOJIHEHNE TPadUIECKUX
pabot

BBITIOJIHATh YEPTEKU TEXHUUYECKUX JIETAICH B
PYYHOI U MaIIMHHOM rpaduke

YCTHBIN OIPOC, BHIMOJIHEHNE TpaduIecKuX
pabot

oQopMIIATH TEXHOJIOTHYECKYIO u
KOHCTPYKTOPCKYIO JIOKYMEHTAIUIO B
COOTBETCTBUU C JICUCTBYIOIIEH HOPMAaTHUBHO-
TEXHUYECKOW JIOKYMEHTalMEN

BBINOJIHEHHE Ipaduueckux padot, padota ¢
TEXHUYECKON U CIPABOYHOU JIUTEPATYPOIl

YUTaTh YCPTECKHU U CXEMEI

BBITIOJIHEHHE rpadnIecKux padboT

BBIMIOJHATh ~ paboune  YEepTeX U, ICKU3bI
nerajgel, akCOHOMETPUYECKHE MPOCKIUH U
TEXHUYECKUE PUCYHKH MOJEIIEH;

BBITIOJIHEHHE U 3allIUTa TA00PAaTOPHOTO
3aHSTHSI, YCTHBINA ONPOC, YIPAKHECHUS B
paboueii TeTpaau

YUTATh rpaduueckue n300pakeHHsI
TEXHOJIOTUYECKOr0 0o0opyaoBaHus u
TEXHOJIOTUYECKUX CXeM B pydyHOH U
MAaIIMHHOMN rpauke;

BBITTOJIHEHHE U 3aIIUTa Ja00paTOPHOTO
3aHATUSA, YCTHBIN ONPOC, YIIPAKHEHUS B
paboueit TeTpaau

3aIllOJIHATE TEKCTOBBIC NOKYMCHTHI U HAAIINCHU
Ha 4CpTCKaAX,

BBINOJIHEHHE U 3alllUTa Ja00paTOPHOTO
3aHATHS, YCTHBIA OMPOC, YIPAKHEHUS B
paboueii TeTpaau

0003HaUaTh IMIEPOXOBATOCTh IMOBEPXHOCTH,
MapKy Mmarepuana, JOMycKd (OpMBI U
pacnoJIOkKEHUSI IOBEPXHOCTEN AeTaleH;

BBITIOJIHEHHE U 3aIIUTa JJA00PATOPHOTO
3aHATHUSA, YCTHBIN ONPOC, YIPAKHEHUS B
paboueii TeTpaau

paboTate €O CHpAaBOYHOW UM TEXHUYECKOM

YCTHBIN ONPOC, YIPaXXHEHUs B paboueit

JIUTEPATypPOii; TEeTpav

HCIIOJIB30BaTh IMMOJTYYCHHBIC 3HaHUA npu

BBIMIOJTHEHUH KOHCTPYKTOPCKUX JIOKYMEHTOB, BBITNIOJIHEHHE U 3alUTa Ja00paTOpPHOTO
KYpPCOBBIX, pacueTHO-rpaUIeCKUX 51 3aHATHUSA, YCTHBIN ONPOC, YIIPaKHEHUS B
TUIUIOMHBIX paboT, B mpodeccHoHaIbHON paboueii TeTpaau
JESITEJIbHOCTH.

3Hanus

3aKOHOB, METOAOB U MPUCMOB IMTPOCKIIUOHHOI'O
YCPpUCHHA

BBITNIOJTHEHUE YIPaKHEHUH B paboueil
TETPaJIH, BHIIIOJHEHHUE Tpa@uuecKux padoT

10



IMpaBUJI BBIITOJIHCHU A n YTCHUA

YCTHBIN OIPOC, BBITIOJHEHUE IPahUIeCcKUX

KOHCTPYKTOPCKOH u TEXHOJIOTHYECKON AGOT
JOKYMCHTAIIMKU p
MpaBUII odopmiieHus yeprexei,

TCOMCTPHUYCCKUC TIOCTPOCHHUA U  IIPpaBUJId
BbIUCPYMBAHUA TEXHUYCCKHUX I[eTaJ'IefI

BBITNIOJIHEHHE YIPaXXHEHUH B paboyeit
TETPaJau, BHIIOJHEHNE TpapUUecKuX padoT

Croco00B  rpaduueckoro  MpeaCcTaBICHUS
TEXHOJIOTHYECKOTO 000opyoBaHuUs "
BBITIOJTHEHUA TEXHOJIOTHYCCKUX CXEM

BBINOJIHEHHE Tpaduueckux pador,
YTeHHE COOPOYHBIX UYepTexen

TpeboBaHuili cranmaproB EpunHoi cuctemsl
KoHcTpykTOpckoit aokymeHtanuu (ECKJ) u
Enunoi CUCTEMBI TEXHOJOTMYECKOM
nokymentaiuu (ECTZ) x odopmienuo u
COCTaBJICHHUIO YEPTEIKEH U CXEM

BBINOJIHEHHE Ipaduieckux padboT u
KHHEMaTHYECKHUX CXEM

IMpaBUJI BBIIIOJTHCHHA OCHOBHBIX

BBITIOJITHEHHE U 3aIIUTa JTA00PATOPHOTO

TCOMECTPHUICCKUX HOCTpOGHI/II\/'I Ha 4CPTCIKAX; 3aHATHA, YCTHLIﬁ OIpocC, YIIPAKHCHU B

paboueii TeTpaau

BUI0B U MCTOHNOB MPOCHUPOBAHNA,

BBITIOJTHCHHEC U 3alllUTa na60paT0pHor (V)

CoJIepKaHusl KOMIUIEKCHOTO YepTexka; 3aHATHSA, YCTHBIM ONPOC, YIPaKHEHUS B

paboueii TeTpaau

pa3IMYHBIX BUJIOB TIepeaad U AeTajleld MalllyH. BBITIOJIHEHHE U 3aIIUTa JJA00PATOPHOTO

3aHATHUSA, YCTHBIN ONPOC, YIIPaKHEHUS B
paboueli TeTpaau

3 cemecmp — Opyaue popmvl KOHMPOs

Ilpomesicymounas ammecmayus ( KoHmponvHas paboma);

4 cemecmp — 3auem c OYeHKOII.

dopma KOHTPOJIA
pe3yJbTATOB 00yYeHHsI

Kputepumn oneHku pe3yjbTaTtoB
00y4eHust

[IpoBepouHast, KOHTPOJIbHAS
pabora

«OTJIMYHOY» BBICTABISECTCA OOydYaromemycsi, eciu padbora
BBIIIOJITHEHA  IIOJHOCTBIO, MM B  HEM  HMEIOTCH
HECYIIIECTBCHHBIC  OMIMOKW; HA  KAa4eCTBCHHBIE U
TEOPETUYECKUE BOIPOCHI JaH MOJIHBIM, MCUEPIBIBAIOIIUN
OTBET  JUTEPATYpHBIM  S3BIKOM C  COOJIFOJICHUEM
TEXHUYECKON TEPMHUHOJIOTUU B ONIPEACICHHON JJOTHYECKON
MOCJEA0BATEIbHOCTH,  IPUBOAUT  HOBBIE  IMPUMEDPBI,
YCTAHABJIMBAECT CBSI3b MEXIYy M3y4aeMbIM U paHee
M3YUYECHHBIM MATEPUAJIOM [0 KypCy, yMEET IPUMEHHTH
3HaHUA B HOBOHM CUTYyallUH;

«XOPOIIIO» BBICTABIACTCS OOydaromeMmycs, eciu pabdora
BBIINIOJIHEHA ITOJHOCTRIO MJIM He MeHee yeM Ha 80 % ot
obbeMa 3amaHHsg, HO B HEH UMEIOTCA HEOOYETHl U
HECYIIECTBEHHBIC OIIMOKH; OTBET HA KA4YECTBEHHBIE U
TEOPETUYECKHUE BOIIPOCHI YIAOBJIETBOPSIET
BBIIIICTICPEUNCIICHHBIM ~ TPeOOBAaHUAM, HO  COJEPKHUT
HETOYHOCTH B  H3JIOKEHUU (HAKTOB, OMPEICIICHUH,
MOHATHH, OOBICHEHUM B3aWMOCBS3€l, BEIBOJAX U
pELIEHUH 3a1ay; YYallUKCSA MCIHBITBIBAET TPYAHOCTH B
NPUMEHEHWM 3HAHUHA B HOBOW CUTyallud, HE B

11



JOCTAaTOYHOM Mepe MCIOJIb3YET CBA3H C PaHee W3yYEeHHBIM
MaTepHaIoM.

«YIOBJICTBOPUTEIILHO»  BBICTABISICTCS  O00ydaromeMycs,
eciu BBIIIOJJHEHA B OCHOBHOM BepHO (00beM
BBIMTOJIHEHHON YacTH COCTABIISIET HE MEHee 2/3 oT o0Iero
o0beMa), HO JOMYIIEHBl CYIIECTBEHHbIE HETOYHOCTH;
oOydaromuiicss 0OHapy>KMBaeT TMOHUMaHHE Y4eOHOTO
Marepuajia TpH HEIOCTaTOYHOW IIOJIHOTE YCBOCHUS
NOHATHH W  3aKOHOMEPHOCTEH; yMeeT MPHUMEHSTh
NOJYYCHHBIC 3HAHWS TPU PEIICHUH MPOCTHIX 3a4ad C
UCIIOJIb30BAHUEM TOTOBBIX (DOPMYJI, HO 3aTPYIHSICTCS TIPU
pereHun Ka4eCTBEHHBIX 3amad U CIIO’KHBIX
KOJIMYECTBEHHBIX 3a/1a4y, TPEOYIOMHUX MpeoOpa3oBaHuUs
dbopmy.

«HEYIIOBIIETBOPUTEIIHLHO» BBICTABISIETCS O00ydYarOMIeMycs,
ecmu paboTa B OCHOBHOM HE BBINOJNHEHA (00BEM
BBIIIOJIHEHHON YacTH MeHee 2/3 or obmero obbema
3a1aHus); 00yJaroMMNCs TOKa3bIBaeT HE3HAHNE OCHOBHBIX
TIOHSITHI, HEMTOHWMaHWE HM3YYCHHBIX 3aKOHOMEPHOCTEH W
B3aMMOCBS3€H, HE YMeEEeT peularb KOJUYECTBEHHbIE U
Ka4eCTBEHHbIE 3aIaUH.

TectupoBanue

OnenuBaetrcst UG GEPEHIUPOBAHHO B  COOTBETCTBUU C
KPUTEPHUSIMH OIEHOK (CM. TabJuIy U3 1.5)

VYeTHBI o1poc

«OTJIMYHOY» BBICTABIISIETCS 00OYUaIOLIEMYCsl, €CIIM OH HOJIHO
packpell  cofepxaHHe MaTepuaia B o0neme,
IPEIyCMOTPEHHOM IpPOTrpamMMOM; U3JIOXKWJI MaTepuan
rPaMOTHBIM ~ SI3IKOM B OINpPEACNIEHHOW JIOTHYeCKOn
NOCJIEA0BATENBHOCTH, TOYHO MCIOJIb3ys] MAaTEMATUYECKYIO
U CHEIHATU3UPOBAHHYIO TEPMHHOJOTHIO U CHUMBOJIUKY;
NpPaBUIBHO BBIMOJIHUI rpaduyeckoe n3odpakeHue U UHbIE
YyepTexu U TpadUKH, COMyTCTBYIOLIUE OTBETY; IOKa3al
YMEHHME WJUIIOCTPUPOBATh TEOPETHUECKUE IOJIOKEHUS
KOHKPETHBIMU NIpUMEpaMH, IPUMEHSATh HUX B HOBOH
CUTyallud NpPHU BBIIIOJHEHUU NPAKTHUECKOTO 3aJaHUS;
IPOJAEMOHCTPUPOBAJI  YCBOGHHWE  paHee  HM3yUEHHBIX
COITyTCTBYIOIIMX  BOINPOCOB,  CPOPMUPOBAHHOCTH U
YCTOMYMBOCTh HCHOJB3YEMBIX TMpPU OTBETE YMEHHH U
HaBBIKOB; OTBEYaJ CAaMOCTOATENBbHO 0€3 HaBOAALIMX
BOIIPOCOB.

«XOpOULIO» BBICTABIIAETCS OOYYaroIEMyCsl, €CIU OTBET
UMEET OJUH M3 HEAOCTAaTKOB: B H3JIOKEHUU JOIYIEHBI
HeOoupIIMe NpoOebl, HE HUCKA3UBIIME JIOTUYECKOTO0 U

UH(POPMALIMOHHOTO coJiepKaHus OTBETA; HET
OTpeIelIeHHON JIOTHYECKON M0CJIEeI0BATENbHOCTH,
HETOYHO UCIIOJIb3YETCS MaTeMaTHYecKas u

CIICHUAIIN3UPOBAHHAA TCPMHUHOJIOTUSA n CHUMBOJIMKA,
JAOMMYHUICHBI OJIMH-ABa HEa0UYCTa npu OCBCIICHUU
OCHOBHOI'O  COACPIKaHUA  OTBETA, HCIPABJICHHBIC IIO
3aMCYaHUIO MperioaaBaTeyisd, AONYIICHBI omuOKa WIH
bonee JABYX HCOOYCTOB IIPpHU OCBCIICHUU BTOPOCTCIICHHBIX
BOIIPOCOB WJIM B BBIKJIAAKaX, JICTKO HWCIPABJICHHLIC II0
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3aMEUYaHUI0 WIH BOIPOCY MPeToaBaTels.
«YJIOBIIETBOPUTENIHHO»  BBICTABIISETCS  OOydYaromemycs,
€CIIM  HEIMOJHO WJIM  HEIMOCIEeNIOBATeIbHO  PACKPBITO
coJiepKaHWe MaTepualia, HO MOKa3aHO o0Iee TOHUMaHUe
BOIPOCA, MMEJTHCh 3aTPYAHEHUSI WM JOMYIIEHBI ONTHOKU B
OTIpe/ICIICHUN TIOHATUH, WCTOJIH30BAaHUM TEPMHUHOJIOTHH,
YyepTekax, OJIOK-CXEM U BBIKJIaJIKaX, HCIIPABICHHBIC TIOCIIEe
HECKOJIbKMX  HABOJSIIUX  BOMIPOCOB  TPEIOIaBaTEs;
o0yJaromuicss He CHOpaBUWJICS C NMPUMEHEHHEM TEOPHH B
HOBOW CHUTyallUd TIPH BBIOJIHEHUU TPAKTHYECKOTO
3aJjaHMsl, HO BBIMOJHWI 3aJaHUsl 00S3aTEIBLHOTO YPOBHS
CJIO)KHOCTH TI0 JAHHOH TeMe; NMPU 3HAHUU TEOPETUICCKOTO
MaTepHalia BbISIBIIEHA HEIOCTaTOYHAss COPMHPOBAHHOCTH
OCHOBHBIX YMECHHI U HABBIKOB.

«HEYIIOBIIETBOPUTEIIHLHO» BBICTABISIETCS O00ydYarOMIeMycs,
€CIIi HE pacKpbITO OCHOBHOE COJEp)KaHHE Y4eOHOro
Marepuaia; OOHApPY)KEHO HE3HaHWE WJIM HETIOHUMAaHUe
oOydJaromuMmcst OoJbllleld WM HauOoJjee BaXKHON YacTH
y4eOHOTO MaTepHala; JOMYyIIeHbI OIUOKH B ONpEACICHUN
MOHATUN, TIPU  HUCHOJIB30BAaHUU  TEPMUHOJIOTHUH, B
YyepTekax, OJIOK-CXeMaxX W WHBIX BBIKIIAJIKaX, KOTOPhIC HE
UCTIPABIIEHBI TOCIIE HECKOJBKHX HABOMSAIIUX BOIPOCOB
npenoaBaressl.

JlabopaTopHoe 3aHsTHE

«3a4TEHO» BBICTABJISETCS O0ydaroleMycs, He UMEIOIIEMY
HEYIOBJICTBOPUTEIIFHBIX PE3yJIbTATOB TI0 BCEM BHJAM
TEKYIEr0 KOHTPOJS YCIIEBAEMOCTH, HPEIyCMOTPEHHBIM
YTBEPKACHHOM pabodeil mnporpaMMoil AMCUMILIMHBI, U
(uIM) TOKa3aBIIEMY  3HAaHHE  OCHOBHOIO  y4eOHO-
IPOrpaMMHOr0 MaTepuana B o0beMe, HEOOXOAMMOM JUIs
JanbHenIIero o0yueHHs u npodeccuOHATBLHON
NeSITeITbHOCTH;

«HE 3aYTEHO» BBICTABISIETCS OOYYaIOMIEMYyCs, IMEIOIIEMY
HEYIOBJICTBOPUTEIBHBIA  PE3yJbTaT IO OJHOMY HIIH
HECKOJIbKMM BHJAaM TEKYIIEro KOHTPOJS YCIEBAaEeMOCTH,
PeyCMOTPEHHBIM pa0o4eil mporpaMMHON JAMCIUTLINHBI,
u (Wau) TI0KazaBlieMy IpoOeibl B 3HAHUM OCHOBHOTO
y4eOHO-IPOrPaMMHOT0 MaTepHaa.
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5.©0H/IbIl OHEHOYHBLIX CPEJACTB

3 cemecTp o0ydyenusi. @opma KOHTPOJIS — «Jlpyrue ¢popMbl KOHTPOJISD) -
KourpoJuabHas padora

KoHnTponbshas pabota

no auciuiuinbe «MHxenepHas rpaduka» BKItOYaeT B ceOsl:
- TECTOBBIC 3aJ[aHHS,

- rpauueckyto padoty no Teme «Paspes mpocToii»

Borpocs! 1t MOArOTOBKH K TECTUPOBAHUIO
10 TUCLUTIIINHE
«MmxenepHas rpaduka

1. JInuauy, npuMeHsIEMbIE HA YEPTEKE.
2. OcuHoBuble popMaThl. OCHOBHBIE HAIITUCH YEPTEKEH.
3. lpudte! uepTexHbie. MacmTaObl.
4. HaneceHne pa3MepoOB Ha YEPTEKAX .
5. M306paxkenust: BuAbl (OCHOBHbIE, JOMOJHUTENIbHBIE, MECTHBIE).
6. N300paxkenus: pazpessbl (IIPOCTHIC, CIOKHBIEC).
7. N300paxkeHus: ceueHus (BHIHECEHHBIE U HAJIOKCHHBIC).

O6pa3zer Tecra:

1. ®opmar uCTa ONpeAeseTcs pa3Mepamu
a) M0 CBOEMY YCMOTPEHHUIO

0) BHyTpEeHHEH paMKu

B) BHEIIIHEN paMKH

2. ConpsiKEHUEM Ha3bIBACTCS
a) U3JIOM JINHUHU

0) MIaBHBIN Nepexo1 TMHUN
B) COBIAJICHUE JTUHUM

3. Baonb kakoi U3 oceil B KOCOYTOJIbHOW TUMETPUU pa3Mep YMEHBILIACTCS
BIBOE?

a) OY

0) OZ

B) OX

4. Kakum n300pakeHUEM 3a1al0TCsI BHENTHIE (POPMBI IeTajeii Ha depTexe?
a) pasMepom

0) BUIOM

B) aKCOHOMETpHEH

5. TonmumHa pa3MepHOUN JTUHUU COCTABIISIET
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a) ~0,8Mm
0) ~0,5MMm

B) ~0,3MM

6. [Ipu3Hak, KOTOPBIA HE BXOJUT B MPaBUIIa U300pa’KE€HUS BBIHOCHOTO
JJIEMEHTA!

a) BBITIOJIHATH YBEJIMYEHHBIM C YKa3aHUEM MaciuTada

0) HaIM4Ke MPOEKIMOHHOM CBS3U C MIPEAMETOM

B) OTME€YaTh BHIHOCUMYIO YaCTh IIPEIMETA OKPY>KHOCTbIO — TOHKOW JIMHUEN

7. Kakum criocoOom 3aatoTcs BHYTpeHHUE GOpMBI JAeTalld Ha YepTexe?
a) C TOMOIIbIO BUA

0) ¢ IIOMOIIBIO OITHUCAHUS

B) C IOMOIIIBIO pa3pesa

8. N3o0paxkeHue, B KOTOPOM MOKAa3aHO TO, UTO JIEKHUT B CEKYILIEH MIOCKOCTH
- 3TO

a) pa3pes

0) ceucHue

B) BU/I

9. PaccrosiHue Mexay NnapajuieIbHbIMU Pa3MEPHBIMU JTUHUSMU COCTABIISCT
a) 10mm

0) meree 10Mm

B) 6oiree 10MMm

10. I'maBHBIN BUA A€TATU- 3TO

a) U300pakeHne, KOTOPOE JIAeT MOJTHOE MpeIcTaBiaeHue 0 Gopme 1
pa3Mepax

0) onpenensieTcss KOHCTPYKTOPOM

B) BUJ| CBEPXY.

4 cemecTp o0yueHusi. Popma KOHTPOJISI — «3a4eT C OLEHKOI»

3aydeT ¢ OLEHKON

no nucuuruHe «MHxenepHas rpaduka» BKIOYaeT B ceOs:

- KOHCTICKTHI JIEKIIMA U YIPKHEHHs B pabodeil TeTpaiu;
-BBITIOJTHEHHBIC TpaguiecKrue pabOThI 1O OCHOBHBIM TEMaM Pa3fieiioB
UH)KCHEPHOM rpaduk;

- UTOTOBYIO KOHTPOJIBHYIO pa0oTy.

Bonpocs! 1 MOATOTOBKH K 3a4eTy
10 TUCITUTITNHE
«MuxenepHas rpaduka
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. JIunuu, IpUMEHsIEMbIE Ha YEPTEKE.
. OcHoBHBIC (popMaThl. OCHOBHBIC HAIAIIUCH YSPTEIKEH.
. pudTs! uepTexxubie. MacmTaos.
. Hanecenue pa3mepoB Ha yepTexkax .
. I3o0paxenusi: BUjibl (OCHOBHBIE, JIOTIOTHUTEIbHBIE, MECTHBIE).
. I3o0paxkenus: pazpessbl (IPOCThIC, CIOKHBIC).
. I300paxkenust: ceueHust (BbIHECEHHBIE U HAJIO)KEHHBIE).
. OCHOBHBIE CBEJICHUS O Pe3bOE.
.. I3o0paxkeHne u 0003HauUCHNHE pPe3bObl HA YePTEkKaX.
10. OcHOBHBIE THUIIBI CTAHAAPTHBIX pe3b0. HecTanmapTHbie pe3bObl.
11.CrannapTHbie pe3b00BbIE KPETIEKHbBIE AETAIN U UX YCIOBHbBIC
0003HaYEHUS.
12.Pe3b00Bble coeTMHEHHsI: 00JITOBOE COETMHEHHE.
13.Coneprxanue COOPOYHOTO YEPTEkKA: MPOCTAHOBKA Pa3MEPOB,
BBITIOJTHEHUE Pa3pe30B,
MPUMEHEHHE YCIOBHOCTEH U yNPOIIeHUM, 0003HaUE€HUE HOMEPOB
MO3UILUM.
14.Cneundukanus — TEKCTOBBII TOKYMEHT K COOPOYHOMY YEPTEXKY.
15.YreHne cOOpOUHBIX YEPTEXKE.
16. JletanupoBaHue cOOPOYHOTO YEPTEKA.
17.0603HaueHMEe IEPOXOBATOCTH MOBEPXHOCTEN JeTaeH.
18.ITpaBuia HaHECEHUS Ha YepTeKaxX HAIMUCEH, TEXHUYECKUX TpeOOBaHUN
Y TaOJIHII.
19. O603HaueHNE MaTepUAIOB HA YEPTEKAX U3IEITHI.
20.0cHOBHBIE TPEOOBAHUS K YEPTEIKAM.
21.Hepa3beMHble COEIUHEHHUSI: CBAPHBIE, 3aKJIENKAMU, NasiHbIE, KJICCHbIE.
22 IlpaBuna BeInoJIHEHUS cxeM. CxeMa KHHeMaTU4YecKasi IPUHIUITHATIbHASL.
23. OdopmiieHHE TEKCTOBOIO IOKYMEHTa K cxeMe «IlepeueHb 371IeMEeHTOBY.

O 001N DN b WK —

OGpazern Ousera K 3a4ery:

MHUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKHM POCCUHNCKOM ®EJEPAIIMA
®OEJTEPAJIBHOE N'OCYJAPCTBEHHOE BIOJ’KETHOE OBPA3OBATEJIbBHOE
YYPEKJIEHUE BBICHIEI'O OBPA30OBAHUSA
«YOUMCKH YHUBEPCUTET HAYKH Y TEXHOJIOI Uid»
HuctutyT cpeanero npogeccuoHaIbLHOIO 00pa30BaHUA

[IpomexxyTouHas aTTecTarus
no nuctmmuinae OI1.03 UrxenepHas rpaduka
(6a3oBast MOATOTOBKA)

BAPUAHT Ne 1
Yacts 1.

1. Kak n300pakaroTcsi OKpY>KHOCTH B aKCOHOMETPHUH
a) B BUJIE OKPYXKHOCTEH BO BCEX IIOCKOCTAX
0) B BUJIC OTPE3KOB U JIITUIICOB
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B) B BUJIE DJUTUIICOB
T) B BUJIE cdep

2. Bennuuna I/I306pa)KeHHOF O NpcaAMETa 3a1aCTCA

a) IJTUHOM JIMHUMA

0) pa3MepHBIMH YHCITaMH

B) HAMEHOBaHUSIMU

r) OyKBEHHO-IIM(PPOBBIMHU 3HAKAMHU

3. Ha ueptesxe n300paxeHui JOIKHO OBITh. ..
a) MUHMMAaJIbHBIM, HO JOCTaTOYHBIM
0) onpezenseTcss KOHCTPYKTOPOM

B) CKOJIBKO XOYEIllh
T) IBa

Yactp 2

BrimonauTs 3 BHI MOZEIH 110 ABYM 3aaHHBIM

2

OHCHK& HHAWBUYaJIbHBIX O6pa3OBaTCJ'IBHBIX )IOCTI/I)KCHI/Iﬁ 10 pe3ylibTaTaM
TEKYHICIO KOHTPOJA IIPOU3BOAHUTCA B COOTBETCTBHU C yHHBCpC&J’IBHOﬁ

IKagou (Tabnuia).

IIpoueHTt KauyecTBeHHas1 OlleHKA HHAUBUAYAJIbHBIX
pe3yibTATUBHOCTH 00pa3oBaTeJbHBIX JOCTHKEHH

(mMpaBUJIBLHBIX 0TBETOB) | 0aJ11 (0OTMETKA) BepOaJIbHBINA AHAJIOT
80+ 100 5 OTJIMYHO

60 +~ 80 4 XOpOLIO

40 + 60 3 YAOBJIETBOPUTEIBHO
MeHee 40 2 HEYJIOBJIECTBOPUTEIHHO
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Kpurepuu ouenku:

- 80 + 100% (5 GamnoB) mpucBauBaeTcsi oOydaromemycs,
€CIIi OH TOJIHOCTHIO BBITIONHWI 3aJaHue OWieTa: Jan TpaBHIbHBIC
OTBETHI HA BCE BOIIPOCHI U PEIINII BCE 3a/1aUH;

- 60 + 80% (4 OGamma) mpucBamBaeTcsi OO0ydYarOIIEMYCH,
€CJIM OH TIOJTHOCTBHIO BBITIOJIHWJI MPAKTHYECKOE 3a/laHne OwiieTa u Jat
MIPaBUJIHLHBIC OTBETHI HA MMOJIOBUHY TEOPETHUECKHUX BOMIPOCOB;

- 40 + 60 % (3 OGama) mpucBaMBaeTCs 00yUaroIIeMycs,
€CJIM OH TIOJHOCTBHIO BBIMOJHWII TMPAKTUYECKOE 3ajJaHue Ouiera u
JOMYCTUJI CYIIECTBEHHBbIE OIMMOKA TPU OTBETE HA TEOPETHUECKHE
BOIIPOCHI;

- menee 40% (2 Oamra) mpucBamBaeTcs oOydJaromemycs,
€CJIM OH HE CMOT BBITIOJIHUTH HU OJIHOTO 33JIaHUs OWJIeTa.
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6.AJANITALIUSI PABOYENl TNPOTPAMMBI JUIA JIMI] C
OrPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI (OB3)

AnanTupoBaHHas Mporpamma paspadaThIBacTCs MPU HATUYHH 3asIBICHUS CO
CTOpPOHBI ~ oOOyuwaromierocs  (poAauTeNneil, 3aKOHHBIX  MpeJACTaBUTENECH) U
MEIUITMHCKHX MMOKa3aHU (PEKOMEHIAIUAMHI TICXO0JI0T0-MEINKO-TIeIarOrMIeCKOM
koMuccuu). Jlmsl WHBAIMIOB aganTUPOBaHHAS o0Opas3oBaTelibHAas IporpamMma
pa3pabarbiBacTcsi B COOTBETCTBMHM C  WHAWUBUAYATbHOH  MPOTpaMMOi
peaduIuTaIuH.
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