[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®NO: LLeb3yxosa TatbsiHa AnekcaHgpoBHa

[omxHocTb: [upekTop Msturopckoro uHctutyTa (Gunman) Cesepo-Kaskasckoro
(efepanbHOro yHMBepcuTeTa

[ata nognucanus: 07.11.2023 12:31:28

YHUKanbHbI MPOrpaMMHbIA KIKOY:
d74ce93cd40e39275c3ba2f58486412a1§_&$f96f

7——O06o3HadeHHe CTaHapTa, ONPeJelIsSIoniero B 00meM ITIaHe KOHCTPYKITHIO, HCITOTHEHHE,
pa3Mepbl H TOYHOCTH KPEeIEKHOH JIeTallH.

[TPUMEPEI VCJIOBHBIX OBO3HAUYEHUHA

1. bonr ¢ mecTurpaHHoOH I'OJIOBKOH, HOPMAJIbHOH TOYHOCTH, HCIIOTHEHHMS 2 C JHaMETPOM
pe3b0Bl d=12 MM, MenKHM maroM 1.25 MM, a ImoneM JOITYcKoB 6g, AMHHOMH 1=60 MM, K1accoM
ITPOYHOCTH 68, 09 - IIHHKOBOE ITOKPBITHE TOJIMITHHOH 9 MKM.

bont 2 M 12 x1.25 6g x 60.68.099 I'OCT 7798-70

bes ompeneneHHBIX 3HAHWI, HEIB3SS OOOCHOBAHHO HA3ZHAYMTEL KJIacC ITPOYHOCTH JETalEH,
IIO3TOMY B ITporiecce H3yueHH "UHxeHepHOH rpaduikm” MbI OyaeM IIPHHHMAaTh HH3IIHE KIIacChl
ITPOYHOCTH: JITI OOJITOB, BUHTOB, IIIMIWIEK - 3.0, U1 racK - 4. a TaKKe IMPeIIoYTeM ITPHMEHEHHE
neranenOes3 IMMOKPBITHS, ¢ KPYITHBIM IIaroM pe3bOBI, ¢ ITOIEM JOITycKa pe3bObl 82 H 7H, Torma
0003HAUEHHE KPETEKHBIX JAeTaleH IPUMET CIeIVIOIINX BH/I:

Bomnt 2M 24x 80.36 'OCT 7798-70
ToT e OOJIT, BEIIIOJIHEHHBIH B 1 HCITOIMHEHHH, OYIeT HMETh 0003HAYEHHE!

bont M24x 80.36 I'OCT 7798-70

2. BHHT ¢ IMIWWIMHAPHYECKOH I'OJIOBKOH Kitacca TOUHOCTH A 1mo ['OCT 1491-80 ¢ guameTpoM
pe3b0Obpl M20, ¢ KPYITHBIM IIIaroM pes3bOBI, ¢ IIOJIEM JIOITYCKa pes3bOnl 8g, MHHOH 80 MM, Oe3
ITOKPHITHS, OYIAeT HMETh O003HAYEHIE:

BrHat A M 20x 80.36 'OCT 1478-75

3. Imumeka, BeimonHeHHasa o ['OCT 22032-76 ¢ muaMerpoM pes3brObl M24, ¢ KpPYITHBIM
IaroM pe3pOBI, ¢ IMOIeM JOITycKa pe3bOnl 8g, MIHMHOH 80 MM, 0e3 IMOKPBRITHSI, ¢ KIacCOM
ITPOYHOCTH 36, OVAET HMETE CIeAVIolIee 0003HAYEHIE:

[rmoreka M24x 80.36 I'OCT 22032-76

4. IlecturpanHas ranka HopMainbHas, Kiacca TOUHOCTH B mo I'OCT 3915-70, ¢ gnaMeTpom
pe3b0Bl M 24, ¢ KPYITHEIM IIIarOM, KJIaCCOM ITPOYHOCTH 4, Oe3 ITOKPEITHA OVIET HMETH CIEIVIOIIee
00O03HAUEHHE:

["arika M24.4 'OCT 5915-70

5. B vycinoHOoM o003HaueHHH Iman® VKasBRIBAIOT: HAHMEHOBAHHE, BHJ HCITOTHEHH S
(McIToTHeHHe | He YKa3bIBAIOT), JHAMETP CTePKHS, KpeleXKHOH JIeTallH, YCIOBHOe 0003HAaUYeHHE
T PYIIIELL MaTepHalIa, YCIIOBHOE 0003HAUYEHHE ITOKPBITHS, HOMEDP Pa3sMEPHOI0 CTaHAapTa.

[1TarGa HOpMaIbHas, HCIIOIHEHHS 2, 171 O0JITa ¢ JHAMETPOM CTEPKHS 12 MM M3 cTall MapKH
O8KII.ro mokpriTHE 09, TOMI[HHA MTOKPRITHI Y9MKM, H3roToBIeHHas 1o I'OCT 11371-78.

[ITam6a 2.12.01.08KIT.09.9 T'TOCT 11371-78

[ IpyKiHHHa4 1manda HopMaIbHasL, HCIIOMHEHHAS | 11 quaMeTpa CTEPKHS KPEMe K KHOH JIeTall
12 v u3 cramm 6517, ¢ mokpeiTHeM 02, TonmmHOoN 9 MkM 110 I'OCT 6402-70.

[ITam6a 12.651'.09.9 'OCT 6402-70

TTTattORT RCATTA RTOTARTHRATOTCT ¢ TTOKNRITHEM.

NOKYMEHT NoanncAH
SNEKTPOHHOW NOAMNUCHIO -
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 OBOI'O COEI[HHEHHH
Bnageneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Yeprexxk OonToBOro coefuHeHHS (PHCYHOK S1)0OBMHO pa3pabaTBHIBAIOT HCXOAS H3
33JJaHHOr0 JuaMeTpa pes3bOsl 0oinTa M TOMIMHEI B u B coemuHsIeMBIX JeTalel. BapHaHTEH
3aJlaHIil JaHBI B Ta0Omle 6. ITpu 3Tom minHy 1 6o1Ta paccunThRBaIOT 0 (popMyTIe 1.

rJe: SITI- TOMIIHHA IIaiObI, OepeTcsa 13 TaOIHIEI 7 B 3aBHCHMOCTH OT JUMeTpa OomnTa d, MM,

LSS

A\

1=B+B +Sm+H+a

PucyHok 51

H - BeICcOTa rafiku, OepeTcsa H3 TaOJHIEL 8, MM,

a - 3aIrac pe3bObl, MpHHHMaeTcda a = 0,25d, v,

d - muameTp pes3sORI OOITa, MM,

C - BBICOTA (paCKH ITPHHHMAETCS PAaBHOH IIary P, Mm;

h - BbICOTa T'OJIOBKH OOIITa, MM.

Tabmmia 6- McxogHsle JaHHBIE

} A A
% = N AN L
- do = 17d
= E 4
= =
n = [d P BI B2
/11 | 1:1 | 27 312 40 30
2/12 12:1 112 1.75/1.25 15 10
AOKYMEHT MNOANMACAH 0 12
INEKTPOHHOW NOAMNMUCHIO
Ceptucpurar. - 12000002A633E3D113AD425FB50002000002A6 0 30
Bnapeneu: Liebsyxoea TaTeAHa AnekcaHopoBHa () 4()
0 30

Heicreutened: ¢ 20.08.2021 no 20.08.2022

130




7/17 2:1 10 1.5/1.25 10 20
8/18 2:1 14 2/1.5 15 20
9/19 1:1 22 2.5/1.5 20 36
1020 | 1:1 |16 2/1.5 20 15
Tabmmia 7-Ilan6a mpyxuaHaga 'OCT 6402-70
d
JlnamMeTp Oomra, | d S=b
BHHTAQA, INIITHIIBKH
8 8.2 2.0
10 10.2 2.5
12 12.2 3.0
14 14.2 3.2
16 16.3 3.5
18 18.3 4.0
20 20.5 4.5
22 22.5 5.0
24 24.5 5.5
27 27.5 6.0
30 30.5 6.5
AOKYMEHT NoanmncAH
SNEKTPOHHOWM NOAMNUCHIO
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022
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Tabmmia 8- 'arika [ OCT 5915-70

. 5.0
S Ra63 Heroanere 1 Hengmsome 2
A l‘lll ffr i )
,‘:’th k= - _ﬁ
:I'. ' JT “EE,HI:' , o
i h
JTHameTtp ITTar p e3b0bI S D Dw H
P €3b0bI Kpyrmer | Menmkiii I'OCT
i 5915-90
1.6 0,35 : 3,2 3.3 2.9 1,3
2 0.4 : 4.0 4,2 3.6 1,6
2.5 0,45 : 3.0 3.3 4,5 2,0
3 0,5 : 3.9 3.9 3.0 2.4
(3.5) 0,6 : 6.0 6.4 3.4 2.8
4 0,7 : 7,0 7,5 6,3 3,2
5 0,8 : 8,0 8,6 7,2 4.0
6 1 : 10,0 10,9 9.0 3,0
8 1,25 | 13,0 14,2 11,7 6,5
10 1,5 1,25 17,0 18,7 15,5 3,0
12 1,75 1.25 19.0 20,9 17,2 10
(14) 2 1.5 22.0 23,9 20,1 11
16 2 1.5 24,0 26,2 22.0 13
(18) 2.5 1.5 27,0 29.6 24.8 15
20 2.5 1.5 30,0 33.0 27,7 16
(22) 2.5 1,5 32,0 35,0 29,5 18
24 3 2 36,0 39,6 33,2 19
(27) 3 2 41,0 45,2 38.0 22
30 3.5 2 46,0 50,9 42,7 24
36 4 3 55,0 60,8 51,1 29
42 4.5 3 65,0 71,3 59,9 34
48 3 3 75,0 82,6 69.4 38

JlnmmHa Hape3zaHHOH 4YacTH Oomnra /o ompepnenserca nmo I'OCT 7798-70 (tabmimia 9) B

3dBHCHMOCTH OT JHAMCETP4A pESBﬁH OolTa H ero JIHHHIL.

YTOUHSIeM JIIHHY OO0JITa, MTPHHAB ONMIKaiIiee OONbIlee 3HaUEHIE H HA TIEPpeCeYeHHH IBYX

3Ha4YeHHH - JJIHHEI 0onTa 1 H guaMeTpa pe3sOnl d orpegenseM lo.

Tabmmia 9
Hom. HomHHaneHBIA qHaMeTp pe3bObl d
IIJIHHA 10 12 14 16 18 20 22 24 30
BomnTa
30 X X X X X X X X X
32 26 X X X X X X X X
35 26 30 X X X X X X X
AOKYMEHT NOANMUCAH X X X
INEKTPOHHOW NOAMACKEKD X X X
Ceprudmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapened: tHebayxora TateaHa AnexkcaHgpoBHa i i i
Oeicteutenex: ¢ 20.08.2021 no 20.08.2022 X X X
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60 26 30 34 38 42 46 30 X X
65 26 30 34 38 42 46 30 34

70 26 30 34 38 42 46 30 34 60
75 26 30 34 38 42 46 30 34 60
80 26 30 34 38 42 46 S0 34 60
83 26 30 34 38 42 46 30 34 60
90 26 30 34 38 42 46 30 34 60
95 26 30 34 38 42 46 30 34 60
100 26 30 34 38 42 46 30 34 60
105 26 30 34 38 42 46 30 34 60
110 26 30 34 38 42 46 S0 34 60
115 26 30 34 38 42 46 30 34 60
120 26 30 34 38 42 46 30 34 60

[ Iprmeyanme:

1. BOITEHI ¢ pasMepaMi, 3aKIIFOYEHHBIMH B CKOOKH, II0 BO3MOKHOCTH He IIPHMEH SITh.
2.3HakoM "X", orMeueHBI OOJITHI ¢ pe3bOOH Ha BCEH JIHHE CTEPKHSL

[TOCJIEJOBATEJIBHOCTE BEIHEPUHMBAHW A bOJITOBOI'O COEJJMHEHK A

1 BeruepunBaeM Gonr Oe3 acok H pe3bObl B TpeX BHAaX.PasMep moj K04 S ImoirydaeTcs IIpH
roctpoeHnu, D=0.7d :h=0.7d. PucyHok 52.

i

e ig—

PucyHoKk 52

2. [TocnemoraTenbHO BHIMOIMHSFOTCS (packa Ha CTep)KHe, pe3bOa, ranrelb. Ha BHIe cBepxXy
(packa CTepKHSI He ITOKAa3BIBAETCS, €CIIH OHAa HE MMEET KOHCTPYKTHBHOI'O 3Ha4YeHHSI. Pammyc
rajaTesd r 1, He3aBHCHMO OT JHaMeTpa.PHCYHOK 53.

V] ¥ {

i b
qd.

—_ e

d, = 0857
AOKYMEHT NoanmncAH
SNEKTPOHHOWM NOAMNUCHIO 0K 53
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 '
Bnapeneu: LWebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Ha ITIaBHOM BHJIE (PHCYHOK 54):

a) mpoBouTCa ayra R =1,5d

0) orpesok BC gemircsa nmomnomnaM (Touka 0)

B) U3 IieHTpa 0 MpoBOIUTCS Ayra paguycoM 1=0n, a 3aTeM 4yepe3 T. K
IIpsivas oz, yriaom 30°,

Ha BHJIE ClIeBa (PHCYHOK 55):

IYTH ITPOBOASATCS Yepe3 ToukH F pagnycom R = d.

©F

PucyHok 54

PHCYHOK 55

4. M300paxaroTcs JeTanH, cKpervigeMeie 6onroM By u By . JleTanu nmokasaHsl B paspese, 00T
He TIOJJIEKHUT pPaspesy, d = 1,1d.PucyHok 56.

PHCYHOK 56

5. Brruepuneaer cs manda u rafka: pasMepsl D, D, S 6epyrcs u3 tadimg 7 u 8.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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PucyHok 57

6. BemromHsaM ackm Ha raiike Takske, KaK H Ha TolnoBKe Oonra. [IpocTaBismrorces pasMepsl M, [ H
pasMep moxa Kiarod S. IIpoBoguM ITHHHH BBIHOCKH C ITOIKAMH. JIMHHH BBIHOCKH HAYHHAIOTCS
TOUKaMH. OHH He JOIKHBI ITepeceKaTbCsd MeXAY coO0oi H OBITH ITapajyIeIbHBIMH JIHHHSM
INTPHXOBKH. Ha 1mojkax JIHMI BEBIHOCOK ITHINYTCS YCIOBHBIE 0003HAYEHH S Pe3bO0OBBIX H3IEIIHII.

PA3PABOTKA COEJJUHEHUS HIITUJILKOU
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PHCYHOK 58

B ta6mmite 10 B 3aBHCHMOCTH OT BapHaHTa BEIOHPAIOT JHAMETP Pe3bObl IIMTHIILKH H IPYTHE
HaHHble. UYepTeK cOoeQUHEeHHS OIILKOH OOBIYHO paszpadaThIBarOT MCXOMS H3 3aJaHHOIO
IHaMeTpa pe3bObl IOTIIBKH, MaTepHalia AeTall, B KOTOPYIO BBHHUHBAETCS ITOCAOUYHBIN KOHEI]
IIIITUIEKH M TOIINMHEL B COeINHAeMON JeTalH, PHCYHOK 38,

J[ImHHA IINTHILKH OITpeiesaeTcs 110 (opMyTIe:
=B +S+H+a (3)
rjce B - TONIMHA COeMMHSIEMON JeTalH, MM,
SIII - TonnHa maiosl Sir=0,15d, v
H - BricoTa raiitka H=0.8d, vm;
a - 3arac Hape3aHHI pe3bObI a = 0,25d, M.

B mmiHy IIIMMIB KM He BXOAUT /; - JUIHHA ITOCAJOYHOI O KOHI[A IINTHIILKH (BBHHYHBAEMOLO).
g coeqUHEHHS IIMIILKOH pasMePBl Pe3bOOBBIX H3JAEIHH OYIAEM PacCUHTBIBATE IIO

HpIIﬁHII}I{EHI{BIM COOTHOINICHHAM YaCTHYHO.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudumkar!| 1 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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]7 b
A, = c 5§ E
T E 5 3 : gg =B85
= = 2 '3 = 2 o 3 3 A
: : =t |S5B S8 |E8%a
1 1:2 36 A(KpyIH.) | cTamb 45
2 1:2 42 4,5(KpVyIIH.) | cTaIb 50
3 1:2 41 5(KpyIH.) | cTamb 45
4 1:2 20 2,5(KpyIH.) | YyTYH 20
5 1:2 24 3(KpyImH.) | YYI'yH 35
6 1:1 16 2 YYTYH 18
7 1:1 12 1,75 YYTYH 15
8 2:1 10 1.5 cTallb 18
9 2:1 12 1,25 JYT'YH 20
10 2:1 10 1,25 YYTYH 20
11 1:1 20 1.5 cTallb 20
12 1:1 24 2 CTalb 35
13 1:2 438 3 YYTYVH 45
14 1:2 42 3 YYTYVH 50
15 1:2 36 3 YYTYVH 45
16 2:1 16 1.5 CTalb 18

JITHHY IIOTHIEKA | JUIHHY Pe3b00BOro KOHIIAa YTOUYHSeM 1o Tabme 11.

Tabmmia 11- JimHa nomwiek mo 'OCT 22032-76 u I'OCT 22033-76

HowmH. JImiHa pe3pboBoOro KoHila Iy,
IIJIHHA TIpH JHAMeETpE p e3b0bI
mmmaaekH | 10 [ 12 | 14 [ 16 | 18 | 2 22 124 |27 130 | 36 | 42 | 48
[, MM
35 26 | X X X X - - - - - - - -
38 2 X X X X - - - - - - - -
40 2 30 | x X X X - - - - - - -
42 2 30 | x X X X - - - - - - -
45 2 30 | 34 | x X X X - - - - - -
48 26 | 30 |34 | 38 | x X X X - - - - -
50 26 | 30 |34 | 38 | x X X X X - - - -
535 26 | 30 | 34 |38 |42 | x X X X X - - -
60 26 | 30 | 34 |38 |42 |46 | X X X X X - -
65 26 |30 |34 |38 |42 |46 |50 | X X X X X -
70 26 |30 (34 |38 [ 42 |46 |50 | 54 | X X X X X
AOKYMEHT MNMOAMNMUCAH 60 | x X X X
ANEKTPOHHOW NoANMMCLIO 60 | 66 | x 5 5
Ceprudmkar: 12000002A633E3D113AD425FB50002000002A6 60 | 66 | 78 | x <
Bnapeneu; Lebayxora TaTeaHa AnexkcaHapoBHa 60 166 | 78 | % <
NeiicTeuteneH: ¢ 20.08.2021 no 20.08.2022 60 166 | 78 |x |X
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100 26 |30 |34 |38 [ 42 (46 |50 [ 54 [60 |66 | T8 | X X
105 2 30 |34 |38 [ 42 |46 |50 |54 [60 |66 | T8 | X X
110 2 30 |34 |38 [ 42 |46 |50 |54 |60 |66 |78 |90 |x
115 26 |30 |34 |38 [ 42 (46 |50 |54 |60 |66 | T8 |90 |x
120 2 30 |34 |38 [ 42 |46 |50 |54 |60 [66 |78 |90 | x
130 32 136 [40 |44 |48 |32 |56 |60 |66 |72 | 84 |96 | X
140 32 |36 |40 |44 |48 [52 |56 |60 |66 |72 |84 |96 | 108
150 32 |36 |40 |44 | 48 [52 |56 |60 |66 |72 | 84 |96 | 108
160 32 |36 |40 |44 | 48 [52 |56 |60 |66 |72 | 84 |96 | 108
170 32 |36 |40 |44 | 48 [ 32 |56 | 60 | 66 2 | 84 [ 96 | 108
180 32 136 [40 |44 |48 |32 |56 |60 |66 |72 | 84 |96 | 108
190 32 136 (40 |44 |48 |32 |56 |60 |66 |72 | 84 |96 | 108
200 32 |36 |40 |44 |48 [52 |56 |60 |66 |72 |84 |96 | 108
[ IppMeyaHu s

e HommHambHasg AHHA IITTHIIEKH [ He BKIIIOYAET PE3b OOBOI'0 BBHHYHBAEMOI'O KOHIIA.
o [IIMMHWIBKH C pa3sMEpPaMH, 3aKIIIOYCHHBIMH B CKG@IGI:, ITO BOSMOX¥HOCTH HE ITPHMCHATD.

¢ 3HAKOM X OTMEYEHEI IIITHILEKH C JIIHHONH raeYHOr 0 KOHI[a
[ =1-05d- 2P

I[JI]?]H}" BEHHYHBACMOI' O pEBBﬁGEGI‘D KOHIT4 OIIPEACIIACM IIO Tabrmile 12 B 3aBHCHMOCTH OT
MaTCPHdlld JCTAJIH, B KOTOPYIO BBEHHUYHBACTCA HITTHIIBKA.

Tabmuira 12

JlmHHa I'OCT O0mnacTb IIpHMeHEHHA

BBHHYHMBaemMoro | IMlrmineka HIrmineka

pe3pboBOTO KJacca KJlacca

KOHIIA TOYHOCTH B | TOUHOCTH A

[1=d 22032-76 22033-76 J[711s1 pe3b0OBLIX OTBEP CTHIT B
CTaJbHBIX, Op OH3P OBBIX JIETAJIAX
H JeTaAX H3 THTAHOBBIX
CIUTaBOB

[1=1.25d 22034-76 22035-76 JInma pe3b0OBBIX OTBEPCTHI B

[1=1.6d 22036-76 22037-76 ACTAX H3 KOBKOI'O H €CpOro
YyryHa.

[1=2d 22038-76 22039-76 Ins pe3pOOBBIX OTBEPCTHII B

h =25d 22040-76 22041-76 ACTAJAX H3 JICTEIX CILIABOB.

[1=2.5d 22042-76 22043-76 JUIA MIITHIEK ¢ OOHHAKOBBIMH I10
JUIHHE pPe3b0OBhIMH  KOHLIAMH
VI OeTaled ¢ rIIagKHMH
OTBEP CTHAMHIO

B coemiHEeHHH NOIMJIBKOH HCITONB3yeM OOBIYHVIO Imandy ['OCT 11371-78. Tommuy
IIaiOBI SIII H BRICOTY raiiku H mmocumnraeM 1mo ImpHOIHKeHHBIM COOTHOIIEHHSM IT0 (DOPMYIIaM:

S=0.15xd (4)
H =0.8xd (3)
a=0.25xd (6)

HPHGT}"HIIM K BRIUCPUHBAHHIO COCIHHCHIA IIOTIVILKOH. B COOTBETCTBHH C YITPOIICHITAMIL,

IIPHHATBIMH JJIA GﬁDpDIJHDI‘D HEPTCHKa, IIIIUIbKA BBRIYCPHUHBACTCAH VYIIPOIICHHO, 3430pP MCEILY

AOKYMEHT NOAMNMNCAH WaCTCA.
QNEKTPOHHOW NMoArnncbio
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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PucyHok 59

['arika u mrar®éa BeruepunBaroTcs yirporeHHo:D =2d; Smi=0.15d; Dm=2.,2d; a =0,25d. Pasmep 1oz
KIIFOY S yTOuHseTCA . PHCYHOK 60.

PucyHok 60

JIns mpHoOpeTeHH I HABLIKOB BBIOIOTHEHHS paboyMx 4yepreKeH BBIYEPTHM THE3I0 ITOL
IIIITUIBEKY. PHCYHOK 61.

['myOmra mpocBepiieHHOro orBepcTHA 1 =1 +0,5d, M,

| - mmMHa BBHHYHBAeMOIO pe3b00BOr0 KOHIIA

d - muameTp pesbObl IIMIIBKH

d =d - P - qnaMeTp OTBEPCTHS IO Pe3LOY.

Pe3p0a Hapesaerca Ha rmyonuyl =1 - 0,25duwm ] =1 -0,25d

g . 2
~— &
|
n_\:{ 1?__‘;_}3 v Hd. 4:-,,! T
S !; i"\ iy j___.._;____i [ .___:u
Hc: ; |-
& Tz
o~
\'\. 1__,-""
- 7
AOKYMEHT NoanmncAH
ANEKTPOHHOWM MOANUCHIO ok 61

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022
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Komnelr mpocBepiIeHHOr0 OTBEPCTHS HMeeT KOHHYECKYIO (DOPMY, ITOBTOPSIFOIIYIO KOHYC H3-
IOJT CBeplla, HM300pakaeTcs paBHOOSAPEHHBIM TPEYTOIBHHKOM C YITIOM IIpH BeprmmHe 120°.

PasMep yria He IPOCTABIISETCS H KOHYC H3-IIOJ CBeplia B IITYOHHY OTBEPCTHS HE BKIIFOYAECTCH.
['He3 10 1Mo NOIUIBKY ¢ BBHHUYEHHOH B HET'O IIOTHJIBKOH H300pakeHO Ha PHCYHKE 02.

PHCYHOK 62

K KaxJOMY pEBBﬁGEGI\{}*' H3JCTOII0 JacTCA JIHHHA BBIHOCKA H YCIIOBHOC o003HauUeHHe
H34CIIHA Ha TTOJIKE BBIHOCKIL.

PASPALOTKA COE/JUHEHNA BUHTAMMHA

CoeHHEHHS BHHTaMH BBOIOIHSIFOICS B ABYX  IIPOCKITHAX. BHHTOBOE cCoOeIHHEHIE
pﬂSpﬂﬁﬂTHEﬂIﬂT HCXOIA H3 3dJdHHOI'O JTHAMETPA PE3b 651:, TONIIHHEL B l’[pI[BHH‘II[BHEMDﬁ AcTallld
., MAPKI MATCPHAId JA€TaJlll C pEBBﬁDEBIM IT'HE3J0M, IIPHHHMACMOI'O THIIA I'OJIOBKH H C€C
PACIIOIIOKCHHA OTHOCHTCIIBEHO HPI[B]?]H‘II[BHEMDﬁ AETAaJIH. FH}JﬁHH}" [; 3aBHHBAEMOI'0O BHHTA
OITpCACTEOT 11O Tabmnmie 12, B 3aBHCHMOCTH OT MaTCpHalla ACTAlIH C pEBBﬁGEBIM T'HE300M.
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PHCYHOK 63
PasMephl OIMOPHEBIX ITIOBEPXHOCTEH 1O T'OJIOBKH BHHTOB I10 'OCT 12876-67.
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PucyHok 64

JlmmHa pe3sOrl [ IIpH JHaMeTpe pe3bObl d , onpefensercs mo Tadmuie 13 ( 3HaKOM X
AOKYMEHT NMOAMMCAH KHST).
3NEKTPOHHOW NOANMUCLIO
Ceprudukat: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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5 6 8 10 12 14 16 18 20 22
D 10 11 15 18 20 24 26 30 34 36
BJ 104 | 124 | 164 | 204 | 244 | 284 | 324 | 364 |404 |-
h 4 4.7 6 7 8 9 105 | I1.5 | 125 | 13.5

Jlna d = 5 pe3pba HapesaHa I10 Bce JIIHHe CTEPKHS.

[HOCJIEJOBATEJIBHOCTb BEIUEPUHUBAHKWA

Bapuanrsl 3aganusa 6epyresa w3 tadimuig 16, 17, 18.
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PHCYHOK 65

HPGEG,I[HM OCCBBIC JIMHHH AIId TPEX BHAOB BHHTOBBIX COeJHHEHITI H BEPXHIOHO
KOHTYPHVIO JIOHIHHIO COCHIHACMbBIX IleTalleH. BLI‘IEP‘II[BHEM TOJIOBKH BHHTOB [-TO HCITOIHEHH S

TPEX BHAOB.

Tabmmia 14- BHHTEI C ITOTYKPYIIION I'OJIOBKOH

[, MM D, MM

8 10 12 16 20
30 22 X X X -
35 22 26 30 X -
40 22 26 30 X X
45 22 26 30 38 X
50 22 26 30 38 X
55 22 26 30 38 46
60 22 26 30 38 46
635 22 26 30 38 46
70 22 26 30 38 46
75 - - 30 38 46

TS IMIHMHAPHYECKOH T'OJIOBKH CHayalla BEIUEPYHBAETCS THe3L0 (OIOpHasa IIOBEPXHOCTE)
B BEPXHEH COeQHHSAeMOH Jeramd. PasMepel rHesga Oepyrcea w3 Tabmiipl 13, a 3areM
BBIUEPUHBAETCS IOIOBKA.

AOKYMEHT NoanmncAH
ANEKTPOHHOW MOANUCHIO OH
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: LLebayxopa TaTeAHa AnekcaHOpoBHa
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30 22 X X X -
35 22 26 30 X -
40 22 26 30 X X
45 22 26 30 38 X
50 22 26 30 38 X
55 22 26 30 38 46
60 22 26 30 38 46
65 22 26 30 38 46
70 22 26 30 38 46
75 - - 30 38 46

BHHT ¢ ITOTalHOH I'OJIOBKOH BEIUEPUYHBAETCS B CIIEAVIOIIEH ITOCIIEAOBATEIIEHOCTH:

13 Touxu O memaeM 3aceuk R =D /2 Ha BepxHeH KOHTYPHOH JTHHHH (TIOTYYHM TOUKH A
H B). M3 momydYeHHBIX TOYeK IMPOBOJHM IIMHHH II0A 45 10 IlepecedyeHHS C JIHHHSMI,
OIPEJIEISTFOINHMH THAMeTP BHHTa (TToiydnM ToukH C H J[, KoTopele coeHHHM ITpsivoit). CJI -
HIDKHHH KOHTYpP ronoBkH. Ot C]] BBepx orkiaajabpBaeM 0,5d (Touka E), yepes Hee IIPOBOIHM
IIPSAMYIO ITapauienbHyo CJl - momyynM BepXHHH KOHTYpP ronoBkH (mmpsMasg KN). Or KN BHH3
OTKJIAJbIBAEM | MM H IIPOBOJHM IIPSIMVYIO ITapajUIEIbHYIO €H JO0 IepecedeHHs ¢ HaKJIOHHBIMH
JTHHHSMH - TOYKH L 1 S, 13 KOTOPEIX IIPOBOIUM IIPSMEIE, ITapalUIeIIbHEIE OCEBOH JI0 IEPECEUYESHUS
¢ npsvoi KN (mmomyynm KoHTYp Oyprrka). LKNS - ocTanbHOe IMOCTpOeHHE SICHO H3 00paslia.

BepxXHHHI KOHT VP IHIHHAPHYECKOH H ITIOTAHHOH I'OJIOBOK JOJIKEH ITOIYUYHTECS HECKOIBKO ITTYOXKe
BEPXHEH KOHT YPHOH JIMHIH JIeTalIeH.

Tabmuita 16- BHHTBI ¢ ITOTaHHOH I'OJIOBKOH

[, MM D, mm

8 10 12 16 20
30 X X X X -
35 22 X X X -
40 22 26 X X X
45 22 26 30 X X
50 22 26 30 X X
55 22 26 30 38 X
60 22 26 30 38 X
65 22 26 30 38 46
70 22 26 30 38 46
75 - - 30 38 46

[IpH BEMMEpUYHBAHHH CIEAYEeT ITOMHHTEL, YTO IIUIMI[LI T'OJIOBOK BHHTOB Ha BHIE C TOpIa
1H300pakaroTca B ITONMOKEeHHH ITON 45° K OCHOBHOH HaJIITHCH 4YepTeka. Ha depreke HaHeCTH
pasMepBl, VKaszaHHBIE Ha PHCYHKe 00. Ha momkax JmMHHH BBHOCOK HAITHCAaTh VYCIOBHOE
o003HaueHHe BHHTOB.
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OJOKYMEHT NoanmvucAH |

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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BHHT ¢ HHHHIPHYECKOH MaTtepHan BepxHas
roinoBkoi ' OCT 1491-90 eTalH C neranp, B
p €3b00BbIM
o rHE30M
= = e ; I b
- E E Ty .I ) i - rr,

d p =T

] 2:1 6 1,0 CTaJlb 8
2 2:1 10 1,25 IyT'YH 12
3 1:1 16 1,5 YyI'YH 18
4 2:1 10 1,5 YyI'yYH 12

5 4:1 5 0.8 JIETKHE CILUIAaBhI 8
6 2:1 8 1,0 JIETKHE CILIaBhI 10
7 1:1 16 2,0 CTaJlb 18
8 2:1 12 1,75 JIETKHE CIUTABBI 15
9 2:1 12 1,25 JIETKHE CILIABEI 15
10 2:1 12 1,75 CTallb 15
11 2:1 12 1,25 CTaJlb 15

12 4:1 5 0.8 JIETKHE CILIaBhI 8
13 1:1 16 2,0 CTaJlb 18
14 1:1 16 1,5 CTallb 18
15 2:1 10 1,5 YyI'YH 12
16 2:1 10 2,0 YyI'yYH 12

NOKYMEHT NoanncAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Tabmmira 18

BHHT ¢ moTaHHOH MarepHai JeTaniH ¢ BepxHaa
rojoBkoi I’ OCT 17475- pe3b00BBIM I'HE3/]0M netans, B
72
| E ’ .
e g I | . D = | y )
Y
d p MatepHan Bl

] 2:1 6 1.0 CTallb 20 8

2 2:1 10 1,25 CTallb 30 12

3 1:1 16 1.5 CTallb 40 18

4 2:1 10 1.5 CTallb 40) 12

5 4:1 5 0.8 CTallb 20 8

6 2:1 8 1.0 CTallb 25 10

7 1:1 16 2.0 CTallb 45 18

8 2:1 12 1,75 CTallb 30 15

9 2:1 12 1,25 CTallb 30 15

10 2:1 12 1,75 CTallb 35 15

11 2:1 12 1,25 CTalb 30 15

12 4:1 5 0.8 CTallb 15 8

13 1:1 16 2.0 CTallb 40 18

14 1:1 16 1.5 CTallb 40) 18

15 2:1 10 1.5 CTallb 30 12

16 2:1 10 2.0 CTallb 35 12

AOKYMEHT NOANUCAH
SNEKTPOHHOW NognCbiO
Ceptucpukar: 12000002A633E3D113AD425FB50002000002A6

Bnageneu;

lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022
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Tabmmra 19

BHHT ¢ MoayKpyrioH roIoBKOH MaTtepuan BepxHas
I'OCT 17473-80 JeTaIH C nerans, B
£ ‘E p€3b00BBIM
= = - rHe310M
= ) { |
&= &= [ 3 1
I'I'I E nh\l | %
d P =1
] 2:1 10 1.5 CTallb 12
2 2:1 10 1,25 CTallb 12
3 1:1 16 2.0 Yy TYH 10
4 2:1 8 1.0 JIETKHE CILIaBhI 10
5 4:1 5 0.8 JIETKHE CILI1aBBhI 6
6 21 6 1.0 JIETKHE CIUIABEI 8
7 1:1 16 1,5 Uy TYH 10
8 2:1 10 1,25 Yy TYH 10
9 2:1 12 1,75 CTallb 15
10 2:1 12 1,25 CTallb 15
11 2:1 12 1,75 CTallb 15
12 4:1 5 0,8 Yy T'YH 8
13 1:1 16 1,5 Uy TYH 15
14 1:1 12 1,25 CTallb 15
15 2:1 10 1,25 JIETKHE CILUI1aBhI 12
16 2:1 8 1,25 JIETKHE CILUI1aBhI 10

OO0pa3sell ITOCTPOEHH I BHHTOBBIX COEJHHEHHH IIPHBEIEH HA PHCYHKaAX 67, 68, 69.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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Buram © namxpizaon zoqoikon FOCT 174 73-80
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SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHOpoBHa
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Buoem © gusvpdpnver voy zosehcon FOCT K180

&
[3d

—
&

0 64
0 25

-
—1
7

]

&,
Z
e

ELEEY

{02+ 61

Pk 5"

&

\

hu
=
3
E:
o
-
o))
co

AOKYMEHT NOANMCAH
QNEKTPOHHOW NMoArnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHOpoBHa
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Bowmr ¢ romavaey zeselbvey FOCT 1L 75-60
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PucyHOK 69
AOKYMEHT NOAnMCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHOpoBHa
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PrcyHok 70- ITpumep BBITOIHEHHS r'padpHyecKoi paboTsl Nel0

IIPAKTHYECKOE 3AHATHE Ne 35.
Tema: CoeanHeHHs CBApHOE

AKTYAJIBHOCTB padoThI. «IlomyueHHe HABBIKOB H300pakeHHI H 0003HaUeHHS IIBOB CBAPHBIX
COeJHHEHHH »

Heo0xomoe o0opyaoBaHHE H MAT ePHAJIDL

e UepreKHbIE HHCTPYMEHTHI.
e @Oopmat A3,0ymara B KIIETKY.
e BapHaHTHI 3aJaHHs.

HOKYMEHT F1IOAMNUCAH
SNEKTPOHHOW NoAnMChLIO -
CepTudukar  -12000002A633E3D113AD425FB50002000002A6 (pryeckoit paGOTHI.
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022
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Coaep:xaHue 32 aHH S

BEITTOITHHTE HEOOX O HMEIE HSDﬁpﬂ}I{EHIIHZ BHJBI, PAa3PC3EI.
HPDGTHBI[TB Pa3MEPbI H TEXHOIIOI'HYSCKIHEC 0003HaYeHH .

OOO03HAaUYNTh CBAPHBIE IIBEI.
Hanectn o003HaUEeHHE I1IepOXOBATOCTH ITOBEPXHOCTEH.

[IpocTaBHTH ITOZHIHH.
3aITOITHATh OCHOBHYIO HaITHCh YepTeKa.
3aIlOIHATE CITELH() HKAIHIO.

~1 O b B W o

MeTo4yecKkHe YKA3aHHA K BbIIOJTHEHHI0 rpadguuecKkoil padoThbI

CpapkoH Ha3bIBacTCS IIPOLECC IIOINYUYEHHS HEePa3beMHBIX COEHUHEHHH ITOCPECTBOM
MECTHOTO HarpeBa H PacIUIaBIeHHS KPOMOK, COEIHHSEMBIX ITOBEPXHOCTEH MeTalUIHYeCKHX
netaneld. CBapKkOH MOKHO COeJHHATh TaKXKe TepMOIUIaCTHYHEBIE IIIIacTMAcChl (Takas CBapka
OCYIIECTBIISETC I TOPSYHM BO3YXOM HIIH Pa30rPeThIM HHCTPYMEHTOM).

1. Ceapka MMeeT psA IMPEUMYVILECTB IIepel KIeMaHbIMH COEMMHEHHSIMH. DKOHOMHS MeTauia. B
CBAPHBIX KOHCTPYKI[HSX CTHIKH BBIITONHSFOTCS O€3 BCIIOMOI aTeIbHBIX 3JIEMEHTOB, VTSIKEISFOIIIX
KOHCTPVKI[HIO, B KJIENTaHBIX — IIOCPEACTBOM HAKIaJOK. B CBapHBIX KOHCTPYKIHSIX Macca
HAaIUIAaBJIIEHHOI'O MeTalla, KaK IpaBHiIo, coctaBisdgeT 1...1,5% u peako npessmnaer 2% Macchl
H3EIIHS, B TO BpeMS KaK B KJIEIIaHBIX Macca 3aKIeloK JOocTHraeT 3.5...4%;

2. CHIDKEHHE TPYA0EMKOCTH H3TOTOBJIEHH . [[JIs1 3aKIIEITIOYHOT O COEIHHEHHS TPeOYyeTCsI CBEPIINTD
OTBEPCTHSL, KOTOPBIE OCIAOJLIIOT COeQHHSEMBIE AeTalHd, TOYHO pa3MeyaTh I[EHTPHI OTBEPCTHH,
3eHKOBATh ITOJ ITOTaitHEIE 3aKJIEIKH, IIPHMEHSTh MHOI'O Pa3HOOOPa3HBIX IMTPHCITOCOOIEHH I H T. 1.
B cBapHBIX KOHCTPYKIHMSAX He TpeOyeTcsd BBINIOIHATh IIEPEYHCIIEHHBIE ITpeJBAapHTEIbHbBIE
OIEPaLHH H HCITONIL30BATh CIIOKHOE BCIIOMOIaTelIbHOEe 000PYIOBaHHE,

3. YMeHBIIeHHe CTOMMOCTH H3Aelil. CTOHMOCTH CBAPHBIX MBI HHKe KIIellaHbIX 3a CueT
YMCHBIIICHIA MaCChbI COEJHHEHIH H TPYAOCMKOCTH HX H3I OTOBJICHIA,

4. YBelm4ueHHe KauecTBa H ITPOYHOCTH COCOHHCHIIA. CEElpI{BIE IIBBI CO3J4HOT IIO CPABHCHHIO C
KIIeIlaHbBIMH a0OCOIIOTHO IUIOTHBIE H I'EpMETHYHBICE COCAHHCHIA, YTO HMCECT HCKIIIOYHTCIIBHO
OOJbIIIOE 3HAUEHHE ITPH H3T'OTOBJICHHI PE3CPBYAPOB, KOTIIOB, BdAI' OHOB, ITHCTCPH, TpYﬁﬂHPDED,I[GB
HT. I.

K TexXHOIOrHH CBapOYHBIX PabOT OTHOCATCS PaslIHyHBIE IIPOLIECCHI, HMHOrJa Jaxe
ITPOTHBROIIONIOKHBIE TI0 CBOEMY XapakTepy. Harprmep: peska MeTallloB H OPYTHX MaTepHAJIOB,
HaIUIaBKa, HaIlbLIIeHHE H MeTaJUIH3allis, YIIPOUHEeHHE ITOBEPXHOCTH. OHAaKO OCHOBHAS U I'JIaBHAS
3ajlaya — IIONYYEHHE HepasbeMHBIX COSAHHEHHH MeKAY OAHHAKOBBIMH IIH Pa3IHYHBIMI
MeTallJIaMH M HeMeTa/UIMYeCKHMH MaTepHalaMH B CaMbIX Pa3HOOOpasHEIX M3ferHsax. dopma U
pasMephl TaKHX COEJIHMHEHHI MEHSIOTCS B IIMPOKHX ITPEMleIaX OT CBAPHOHM TOYKH B HECKOIBKO
MHKPOMETPOB, COSHHHSIFOLIEH ITONIYIIPOBOJAHHK C IIPOBOJHHKOM B KaKOH-THOO MIKPOCXEMeE
PATHOAIEKTPOHHKH, J0 HECKOIBKHX KHIIOMETPOB CBAPHEIX IIIBOB 1, KOTOPEIE BEOTIOMHAIOTCS ITPH
CTPOHTEILCTBE MOPCKHX CYIOB. MaTepHalsl 1 H3TOTOBJIEHHS CBAPHBLIX KOHCTPYKI[HIT BEChbMa
pa3sHOOOpa3HBI: AIIFOMHHHI H €T0 CIUIABBI, CTAIH BCEX THIIOB M HA3HAYEHHI, THTAH M €TI0 CIIJIaBhI
H Jla)Ke TaKOH TYTOIUIaBKHIL MeTaJll, Kak Bolnb(paM (TemMrieparypa IuiaBiieHHsI ~3400° C).

Takxe Pa3JIMYHEBI 110 CBOHM CBOHCTBaM HEMETAIIIHUYECKHE MdTCPHAIIBI, IIOABCPIatOIIMHCCA
CBApPKC. ITOJIMA3TIJICH, ITOIIHCTHPOIL, KaIIPpOH, Ipﬂ(l)HT:, KEPaMIIKa H3 OKIICH aJIFONITHITA H JP.

NOKYMEHT NMoanncAH
SNEKTPOHHOW Noanuceio ‘HOT CYIIECTBCHHBIC HCJOCTATKH — TCPMHYCCKHE
Ceptudhikar: 1 12000002A633£3D113AD425FB50002000002A6 YKH (GCG@EHHG TOHKOCTEeHHBIX I{GHCTp}fI{I_[Hﬁ);
Bnapeneu: llleG3yxora TateAHa AnekcaHapoBHa |

d BKHX MdATCPHAJIOB.
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KH&CCII(l)I]I{aI_[I[H OCHOBHBIX BHIOB CBAPKIH ITOKA43dHd Hd PHCYHKC 71. Bce criocoOrI genarcsa Ha
ABC I'PYINIBIL. CBAPKaA INIABJICHIA H CBAPKd JdBJICHHCM.

| Ceapka merannos Manka
———
T —
Ceapwxa nnasnernmném Ceapxa gasnexnem
IneKTpo- laszo-
fa3osasn Lyrosas TepmurHas
KOHWTAKTHAR npeccosas
Mnasswmsica
INEKTPOA Croixogan MNpoaonsxo-
s CTHIKOBAR
(merannmueckmi)
Hennasawpncs
INeXTPOA Toueunan Ponuxkosan Hany necHan
(sonsgpam, yrons)

PucyHok 71

CpapKa IIaBJIEHHEM— 3TO IIPOILIECC COEAHHEHH A ABYX JeTaJIeH, I 3arOTOBOK B Pe3yJIbTaTe
KPHCTaJUIM3alHH 00IIeil CBapOYHOH BaHHBL, ITOTYYEeHHOH pacIlIaBIeHHEM COEAHHIEMBIX KPOMOK.
VICTOUHHK SHEpruH IIpH CBapKe IUIABJIEHHEM JIOJIKEH OBITH OONBINOH MOIIHOCTH, BBICOKOH
COCPEAOTOUEHHOCTH, TO €CTh KOHIEHTPHPOBATh BBIAEISIOIIYIOCS SHEPIHIO Ha MaJIOH IIIOINAIH
CBApOYHOH BaHHEI H YCIIEBATh PACILIABIISATE BCE HOBEIE H HOBBIE YUACTKH MeTaljIa, oOecIieunBas
5THM OIPEAEIIEHHYIO CKOPOCTh ITPOIECCa.

CEﬂpEﬂ JABJICHHEM — O3TO IIPOLECC COCAHHCHHA ITIOBEPXHOCTHEIX CJIOCB JeTalleH. HPH
COCOHHCHHI ITPOHCXOIHT dKTHBHAA ,I[II(l)(l)}"BI[H HaCTHL, BCAVIIIAA K IIOJIIHOMY HCHUC3HOBCHIHIO
I'PaHHIIBEI Ppa3acila H K ITPOPAaCTaHHIO UCPE3 HEC KPHCTAJIIIOB.

B COBPEMCHHOM  MAIIDMHOCTPOCHIIT H ]’[pHﬁ OpPOCTPOCHHH  CBAPKY  J4BJIICHHCM

OCYIICCTBIIAOT HECKOIIBKIHMII ITYTAMH B 3dBHCHMOCTH OT THIIA H3IEIMH 1 TpEﬁGEﬂHIlIuI: KOTOPEIC
K HIM ITPESABABIIAROT CAL.

KoHTaKTHasg CE4APKa HIHPOKO ITPHMEHACTCA B MdIIHTHOCTPOCHHH JJIA H3I'OTOBJIICHHA H3IEITHH H
I{GHCTP}*'IG_[I]IUI:, I''TaBHBIM GﬁpﬂBGM 13 cTarmel. OHa OTHOCHTCS K CBApPKE C IIPHMCHCHIICEM Hal'PCBa H
JABIICHI. HE]I‘I)EE OCYIICCTBILCTCA S3JICKTPHYCCKHM TOKOM, I{GTGPB]:FI IMPOXOJHT HCPE3 MCECTO
KOHTAKTa JBYX CBapPHBdCMbIX IieTaleH. ,HEIBJIEHIIE, HeOoOXOmHMOe IS CBAPKIL, CO3JACTCAH HIIH
JJNIEKTPOJaMIL, ITOJIBOIAIIIIIMII BHEI{TI}II‘IEGIGIﬁ TOK, HIIT CIICIIHAaJIbHBINMI HpIIGHDGDﬁHEHHHI‘vﬂI.

PazmiyaroT TpH PasHOBHIHOCTH KOHTAKTHOH CBapKH: TOYEUYHYIDO — OTEIbHBIMH TOYKaMH
(pHCYHOK 72), MPHMEHSIEMYIO JII TOHKOJHCTOBBIX KOHCTPYKIIHIT H3 CTalIH (HAIIpHMep, KYy30Ba
ABTOMAIIIHH).
I
2l 3
.----I +
{.
[NOKYMEHT NOAMNVCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnageneu; lWebayxora [ateaHa AnexkcaHgpoBHa 2KV BIEKTPOIaMI 2: yepes KOTOPBIE IIPOXOIHUT

feicreuteneH: ¢ 20.06.2021 no 20.08.2022 OH OOMOTKH IOHHKAOIIET0 TpﬁHCd)GpMﬂTﬂpa 3,
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MecTo KOHTaKTa CBapHBAacMBIX YacTeH pa30orpeBacTCsSd OO BBICOKOH TeMIIEpaTyphl, H IIOJ
HAaBIIEHHEM YCHIHMS F IIpOMCXOAHT CBapKa, CTBIKOBYIO — OIUIABIEHHEM WIH JaBIEHHEM,
IIPHMEHSIEMYIO JJI H3TOTOBJIEHHS METAJUIOPEKYIIETO0 HHCTPYMEHTa H JAp. B 3TOM ciyyae
CBApHBAceMbIe JeTalH | ¢ CHJIOH CTBIKVIOTCS H VIEPKHBAIOTCSA 3aXKHMaMH 2, K KOTOPHIM
ITOJIBOAHUTC A 3IIEKTPHYECKHH TOK, POIIHKOBVIO PHCYHOK /3, rie 1 — cBapHBacMBIe AeTall, 2 —
POIHKH, 3 — 5IeKTpoabl, 4 — HCTOYHHK BHEPrHH) — OO0eCIIeYHBAIOIIYIO HEIIPEePhIBHBIH
(repMeTHYHBII ) HIIH IIPEPBIBHCTHIH ITIOB.

PucyHok 73

CBapHOH INOB — 5TO 3aKPHCTAIUIM30BABIIHIICS METaUI, KOTOPBIH B IIPOI[ECCE CBapKH
HaxXOJHJICS B PacCIUIABJIEeHHOM COCTOSHHH. CBapHOe COeJHHEHHEe— OIPaHHYEHHBIH Y4YaCTOK
KOHCTPVYKIIHH, COJIeP KAl OHH HIH HECKOIBEKO CBAPHBIX IIIBOB.

BHJIbl CBAPHEIX IIIBOB
B 3aBHCHMOCTH OT ()OpPMBI CEYeHHS CBapHBIE IIBEI MOI'YT OBITh

e CTBIKOBEIMH,
e VTIIOBBIMH,
e IIPOPE3HBIMH (3IIEKTPO3aKICIIOUHBIMH).

BBl CBApHEIX IIIBOB IIPHBEAEHBI HA PHCYHKE /4.

T

CTLIKOBOW YrNOBOW NPOpPe3IHOM

CEBAPHOW WOB CEAapHOM WOB CBapHOM WOE
PucyHok 74

BHIEI CBapHEIX COEIHHEHHUI

B 3aBHCHMOCTH OT XdpPaKIcpad COIIPAKCHIA CBAPHBACMbBIX neTaneH Pa3JIMYarOT CIICAVYIOIIIC BHIBI
CBAapPHbIX COCIHHEHHH:

¢ CTBIKOBBIC COCAHMHCHH A,
e VIJIOBBIC COCIHHCHIA,
e TAaBPOBBIC COCAHHCHHA,
e HAXJICCTOYHbBIC COCOIHCHIIA,
¢ TOPHOOBBIC COCHHHCHHSA.
ONOKYMEHT NMNOoAanmcAH
IANEKTPOHHOW NOANMACHEIO 2€ COCHHCHHE IBYX 3JICMEHT OB, ITPHMBIKAFOITIHX
Ceptudchikat:  12000002A633E3D113AD425FBS0002000002A6 MEIIEHHBIX Ha G,[[Hﬂﬁ IIOBEPXHOCTH HIIH B Gi[HlDﬁ
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa -
X COCOIHHCHHH ITPCACTABJICHEI Ha PHCYHKC 75.
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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PHCYHOK 75

¥Y110BbIM coeJHHEeHHEM Ha3bIBaeTCS CBAPHOE COEQHHEHHE JABYX IIeMeHTOB, Pa3MellleHHBIX
ITOJT YIJIOM H CBapEHHBIX B MeCTe IIPHMBIKAHHS HX KpacB. TaBpoBbIM coeJJHHeHNEeM Ha3bIBAcT s
TaKOe CBapHOE COeJMHEHHE, B KOTOPOM TOPEL] OJHOrO 3JIeMEHTa ITIPHMBIKAeT IO YITIOM H
TIpHCOeAHHEH K OOKOBOI IMOBEPXHOCTH APYTOro 3jaeMeHTa. OCHOBHBIE BHIBI YTIIOBBIX H TaBPOBBIX
CBAPHBIX COEIHHEHHH ITPOJEMOHCTPHPOBAHbI Ha PHCYHKE 76.

YINOBkIE CORNWHEHMA TABRPOBELIE CORAMHEHAR
a3 cHoCa KpowWoK

¥ 50

CO CROCOW OMHON KoKy

_-ﬁ\.

C BYMA CROCAMA OOHOM HPOMER

PHCYHOK76

HaxiecTouHBIM coeJHHEHHEM Has3bIBAETCA CBapHOE COEQHHEHIHE ITapajUIebHO
pPasMeEIeHHBIX 151 YACTHYHO IEPEKPHIBAIOIIIXCS 3JIEMEHTOB. TopunoBbm
coeJHHEHHeM HAa3BIBAETCS TAKOE CBAPHOE COEAHHEHHE, B KOTOPOM OOKOBEIE ITOBEPXHOCTH
3JIEMEHTOB ITPHMBIKAIOT APYT K ApYyTrY. PHCYHOK 77.

HAYNECTOMHEIE COEIMHEHMA :
bes cHoca KROMOK TOPUCBELIE CORQHWHEHMA

PucyHok 77

B 3aBHCHMOCTH OT IMPOTSDKEHHOCTH  CBAPHBIC  ITIBBI OBIBAIOT HEIIPEPBIBHBIMH  H
ITPCPBIBHCTBIMH. PHCYHOK 78. CTBIKOBEIE IIBBI OOBIYHO JEJIAOT HEITPCPBIBHBIMH. YTIIOBEIE HIBHI

MOTI'VI OBITH BHITIOITHEHEI

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Lebayxora TatbAHa AnekcaHopoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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e JBYCTOPOHHHMI IHIaXMaTHBIMII,
e 4 TAKXKE MOI'YI OBITH TOYEYHBIMH.

[T

2N CEPLIEHLIM NPEREIIACTEE HEMPERBEHR &
QOHOCTONCTHEMA I8 AR CKG THEHIAE PR LBk LEYCTAROHH HE WEL

R .
E| [JE| [T7
E & = L{
E E = 0|
LIEAHLIE LdESaTE 2 ToYayR LR
ARNETIIGHHEE WAL LByCToRHEFE WHBI AEYCTOEQRHAZ LIBLI

PHCYHOK 78

VCJIOBHBIE M30BPAKEHWS U OBO3HAUEHHWS HIBOB CBAPHLBIX COEJUHEHUU
(ECKJI TOCT 2.312-72)

Hacrosmiii ctTaHgapT yCTaHaBIMBAET YCIIOBHBIE H300pakeHHsI H 0003HAYEHH IIIBOB CBApPHBIX
COEIMHEHHI B KOHCTPYKTOPCKHMX JOKYMEHTAX H3JEIHHI BCEX OTPACiIeH ITPOMBIIIIEHHOCTH, a
TAaKXKe B CTPOHTEIIbHOH [JOKYMEHTAI[MH, B KOTOPOH HE HCIIOIB30BAHLI H300pakeHHI H
0003HAYEeHHA TIPHMEHSIEMEIE B CTPOMTENLCTBe. IIIOB CBapHOTO COEAMHEHHS, He3aBHCHMO OT
criocoda CBapKH, YCIOBHO H300pakaroT:

Buoumstii - cInionmHoH OCHOBHOH THHHEH (PHCYHOK 79.a, B);

Heeudumptii - MTpHXOBOH IMHHEH (PHCYHOK 79.T);

BHIIIMYIO OIMHOYHYIO CBapHYIO TOYKY, HE 3aBHCHMO OT crocoda CBapKH, VCIOBHO
H300pakaroT 3HakoM "+" (pHcyHOK 79,0), KOTOPBIH BBHOIOIHSIOT CITJIOIIHBIMH CITIOITHBIMH
nHHASIMH (pHcyHOK 80). HeBHaHMBIe OJHHOYHBIE TOYKH He H300pakaroT. OT H300pakeHHs IIBa
HIIM OJUHOYHOH TOYKH TIIPOBOJSAT JIMHHIO-BBIHOCKY, 3aKaHUHMBAIOIIYIOCS OJIHOCTOPOHHEH
CTPENKOH. JIMHHIO-BBIHOCKY ITPEAIIOUYTHTEIBHO IPOBOJAUTE OT BHAHMOIO IIBA.

A= I o=

l_.' i . H
] f 'ﬁ 1

g 5 £) y

=l

PucyHok 79

¥Ry

PucyHok 80

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Tabmmia 20-BcermoMoratensHbBIE 3HAaKH, BXO/ISIIHE B obo3HaUeHHE
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1. 3a JIMIIEBYIO CTOPOHY OJHOCTOPOHHCECI'O IIIB4d CBAPHOI'O COCAHMHCHIA ITPHHHMAKOT CTOPOHY, C

KOTOPOH ITPOH3BOISIT CBApPKY.
2. 3a IHMIEBYIO CTOPOHY JABYCTOPOHHETO INBA CBAPHOIO COEAHHEHHS C HECHMMETPHYHO

ITOATOTOBIICHHBIMI KPpOMKaMI ITPHHIMAIOT CTOPOHY, C I{GTﬂpﬂﬁ ITPOHU3BOJAT CBAPKY OCHOBHOI'O

ITTBA4.
3. 3a JIHIIEBYIO CTOPOHY JBYCTOPOHHCIO IIIBd CBAPHOI'O COCIJHHCHHA C CHMMCTPHYHO

ITOTOTOBJIEHHBIMH KPOMKaMH MOJKeT OBIThH ITPHHATA JIF00as CTOPOHA.
CTpyKTypa YCIOBHOro 0OO3HA4YeHHS CTaHAAPTHOIO INBAa HIH OJHHOYHOH CBAapHOH TOYKH

IIpHBecHa Ha cXeMe (PHCYHOK 81).

3HaK Il BBITTOIMHSIOT CIDIONMHBIMH TOHKHMH JIHHUSMH. BEICOTa 3HaKa JOMKHA OBITH
OJHHAKOBOH C BBICOTOMH ITH( P, BXOISIIIX B 0003HaYEHHE IIIBA.
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LAG TTEOREACTOR  WROD-Q0SMED DN TOEOORETaM0s0
UNTOTRG, 3K S Hn 2K DO3ESD MOS0
SAG QOMROLHOR CHEODWMGT DU - QOEMoD
DOCJETHOED  DHORSTDE T
AR T SIETIRTHNY TONENRY TR HA
USSR INOAGASTIRDSD - OOaMEn IOCSTHOSR SMOMETEO ToLE
Hebl BACGKTRESGRASTE SHGN S R 2R DOINED s
ATaH B RLFELEC RN WOTRET LB - LA
SOSHER GOCWE T LRkl Wi
Ang pooeBeerons wes con T o woon cfooes -
(FIENET [TITUSTHY LR ST T LNSTRSELST  WITRRR
SAHy pofomAhoeen QYO0 WA 3 S 4 DASMeR winEd
SHOE [~ M AOIMOC EOTEID COSAQCHD CTRARCGIDTL AT R M ADRCTTLETMALSS
anerarrs oOuf LR e Rt
LOACTHOS DOOEHTUSRHEOIOC AT CEOOKM R CTOHTEOTY HE WY M AOHCTANTHERDE IS
wOUT L e Lok Ik R s Ol
SURSARHOTOnine poZsHoueHe wio 0 CTRROGDTY A0 R b KOHDTIAMTIHERRS  SASMEHTE
LEOE CTOnHRY COETRAEARY
AL s LU D AL RN 0 LR LR TR aaens oo LR et

PucyHok 81- CTpyKTypa yCIOBHOrO 0003HAUYEHH S CTAaHAAPTHOIO IIBa

B TexHHYeCKHX TpEﬁGEﬂHI[ﬂK HEPTCHKA HIH TaOIHIBI IIIBOB YKA3bIBAIOT crroco® CBAPKII,
KOTOPBIM JOIIMKCH OBITH BBITIOJIHEH HEGTEIH,[[HPTI—[BIﬁ IIIOB. YCJIOBHOE 0003HaUeHHE I1IBa HAHOCST:
El) Ha ITOIIKE INIHHH-BEIHOCKIH, HPGEE,I[EHHDﬁ oT IIBDﬁpﬂ}I{EHIIH IIIBa C IJIHI[EBOH CTOPOHEBIL

(rreverne 7 al:
OOKYMEHT NnoarnncAH
SNEKTPOHHOW NMoanMmceio
Ceprudonkar: " 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa

OH OT M300pakeHH s IBa ¢ 0OOPOTHOH CTOPOHEI

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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a) C ITHI[EBOH CTOPOHEBI 0) ¢ 0OOPOTHOH CTOPOHEBI
PucyHok 82- YcnoBHOe 0003HaUEHHE CBAPHOIO I1BA

LoACIHRS QOO SHOEHe

%\I“ﬂ I \H/ \ ", | /\
LEADDHGE
TR

a) C JIMIIEBOI CTOPOHEI 6) ¢ 0OOPOTHOH CTOPOHEBI

PucyHok 83- O0803HauUeHHE IIEPOXOBATOCTH MeXaHHYECKH 00paboTaHHOH ITOBEPXHOCTH IIIBa

B TexHHMYecKHMX TpeOOBaHMSIX WM B TaOlIMIle INBOB Ha YepreKe IPHBOMAT CCBUIKY Ha
COOTBETCTBVIOIIHIT HOPMATHBHO-TEXHHYECKHH JOKYMEHT. CBapOYHbIE MaTepPHAalIb] YKa3bIBalOT Ha
yepreke B TeEXHHYeCKNX TpeOOBaHHSIX Wi TalIHIle IMBOB. JJOMyCKaeTCsa CBapOYHbIe MaTEPHAIbI
HE YKa3bIBaTh.

[Ip HamMyMH Ha Yepreke OAHHAKOBBIX INBOB O0O0O3HAUEHHE HAHOCHICS Y OJHOTO U3
H300paKeHII, OT H300pa:KEHHH OCTAIBHBIX OMHHAKOBBIX INBOB ITPOBOMSAT JTHHHH-BBIHOCKH C
ITOIIKaMH. BceM OHMHAKOBEIM IIBAM ITPHCBAHBAIOT OJHHAKOBEIH HOME]D, KOTOPHIH HAHOCHT:

a) Ha JIMHHH-BBIHOCKE, HMEIOIIeH ITONIKY ¢ HaHeCEeHHBIM 0003HauYeHHeM IIBa (pPHCYHOK 84.a);

0) Ha IIONKE JIMHHH-BBIHOCKH, ITPOBEIEHHOH OT H300pakeHHs IIBa, HE HMEOIIEro
0003HAUEHH S, C IHIIEBOH CTOPOHEI (PHCYHOK 84.0);

B) Ha IIOJKE IHMHHH-BBIHOCKH, IIPOBEJEHHOH OT H300paKeHHsS IIMBa, HE MMEOIET0
0003HaYeHH L, ¢ 00OPOTHOMH CTOPOHHI (PHCYHOK 84.B);

KomyecTBO OAMHAKOBBEIX INBOB JOMYCKAETCS YKAa3blBaTh Ha JIMHHH-BBEIHOCKE, HMEIOIIEH
ITONIKY ¢ HAHECEHHBIM 0003HAUEHHEM IIIBA.

LoAOROS  OOnZHORHAD

| | wo YT
5/ / /
? ey
0)

i 9
a)

B)
PucyHok 84

I1IBBI cUHTarOTCA OJHHAKOBBIMIH, CCIIH. OJHMHAKOBBEI HX THIIBI H Pd3MCPbl KOHCTPYKTHBHbBIX
JJIICMCHTOB B ITOIICPCHHOM CCHCHII, K HIM ITPCABABIIAOTCAH OAHH H TC KC TpEﬁGEElI-]IIH

Tabmmia 21 I IpuMepsl YCIIOBHBEIX 0003HAUYEHHH CBAPHEBIX IIIBOB

XapakTepHCTHKA Dopma YCIIOBHOE o003HaYeHHE I1[BA,
I1[BA TIOTIEPEYHOr0 | H300paKEHHOI O Ha YEPTEXKE
CEUEHHS IIBA | C JIMIIEBOH | C 000OpOTHOH
NOKYMEHT NOONVCAH CTOPOHEI CTOPOHEI

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6

Bnapeneu: llleGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
155



KPHB OIIHHEIHBIM

CKOCOM OJTHOH
KPOMKH,
JIBYCTOPOHHHH,
BBITIOJIHSEMBIH
JIYTOBOH PYUHOH
CBapKOH 191005

MOHTAaXc - H3OCIIA
YCcHiIeHHe CHITO C

00enx CTOPOH.
[TapameTp
IIIEPOXOBATOCTH

IBa:. C JHIEBOH
CTOpoHEl -Rz 20
MKM, C OOOpPOTHOH
CTOPOHEI RZ 80 MKM

[ITor VITIOBOI'O
cOeIHHEHHST Oen
CKOcCa KPOMOK,
JIBYCTOPOHHHH,
BBITIOJIHSEMBIH
aBTOMATHYECKOIN
CBapKOH T10]1
(pIrocOM IO
3aMKHYTOH JIHHHH
[lloB YITIOBOT'O
COEIIHEHH ST CO
CKOCOM KPOMOK,
BBITIOJIHEHHBIH

3JIEKT POIIUIAKOBOH
CBapKOH
ITPOBOTIOYHEIM
slIeKTpogoM. Karer
IBa 22 MM

[ IpomgomxeHue Tabimmie 21

1 2

IT1oB TOUEUHBIH

COEIMHEHH S
BHAXJIECTKY,
BEITIOITHEHHBII
IYTOBOH CBapKoH B
HHEPTHOM rase.
PacueTHBRIH JHAMETP
TOUukKH 9 v Ilar 100
MM. PacIOIOKEHHE
TOYEK  IIMaXMAaTHOE.

Y cHiieHuHe HJOIIEHO

NOKYMEHT NMOAMUCAH
SNEKTPOHHOWM MOANMUCHIO
CepTuchvkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxoaa TateaHa AnekcaHapoBHa

HNencreutened: ¢ 20.08.2021 no 20.08.2022
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IMoBepxXHOCTH Rz 40

MEKM
[HIoB CTBIKOBOTO
COeIHHEHHST Oes
CKOoca KPOMOK,
OMHOCTOPOHHHH, Ha
OcCTaloIencs
TIOOKIIagKeE,
BBITIOITHEHHBIH

CBAapPKOH  HarpeThIM
ra3oM C IIPHCAIKOMH

OIHMHOYHBIE T
CBapHEIE TOUKH | Eoaanyetnls
coeIHHEHH
BHAXJIECTKY,

BBITIOITHEHHBIE

JIYTOBOH CBApPKOH IO
¢marocoM.  J[maMeTp
3JIEKT PO3AKJIEIIKH-

1 Inv. YCHIIEHHE
JIOIIPKHO OBITH CHSTO.
[TapameTp
IIIEPOXOBATOCTH
oOpaboraHHOMI
ImopepxHocTH Rz 80
MEM.

Kater mBa 6 MM
JlmHa
ITPOBAPHBAEMOTO

yyactka 50 . IIar
100 vom

OJIHMHOYHBIE CBApHBIE
TOYKH  COSJQHMHEHHS
BHAXJIECTKY,
BBITIOJIHSIEMEBIE
KOHTAKTHOH
TOYEYHOH  CBApPKOH.

PacueTHBIN HaAMETP
TOYKH > MM.

VLTS TR

[H1loB cOoeTHHEeHH A
BHAXJIECTKY
ITPEPBIBHCTHIM,
BBITIOJIHSIEMBIH
KOHTAKTHOH IIIOBHOH
CBapPKOH. [Inpruua
mBa 6 MM. J[mHa

HPGEHPHE’.&EMGFG
vuactrka S0 v TTTar
AJOKYMEHT NoanncAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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[lloB COETMHEHH S
BHaXJIeCTKY 0e3 CKoca
KPOMOK,
OJHOCTOPOHHHH,
BBITIOJIHSEMBIH
JIYTOBOH
TTOIIYaBTOMATHYECKOH
CBApKOil B 3aII[HTHBIX
ra3ax  IUIABSIIHMCS
3JIEKT POJIOM. [llos

I10 HEe3aMKHYTOIH
THHHH. KaTeT nma 5
MM.

Ha pucyHke 85 1mpeiacraBieH IpUMep COOPOYHOIO 4YepTerka CBapHOro Higenud. llpu
BBITTIOIIHEHHH COOPOYHOI'O YepTerka ITPeJABApHTEIIbHO BBHIMOJHAIOT pabdoume 4YepTeKH HeTalleH,
BXOSIIHX B COCTAaB CBAPHON COOPOYHOM €IMHHUIEL. J[OIIyCKAaeTCs He H3r OTaRIMBATE padboulie Ha
JeTalli, H3TOTOBJIEHHBIE H3 COPTOBOTO IIM MPO(HILHOIO MpoKaTa. B »TOM cioy4ae JeTalb
H3TOTAaBIHBAETCSA HEITOCPEACTBEHHO I10 COOPOUYHOMY UEPTEXKY.

Ko HTPOJIbHbIE BOIIPOCHI.

e Kakme BHIEI cOeJHHEHHI BBl 3HaeTe”
e Kakue OCHOBHBIE CIIOCOORI CBAPKH BRI 3HAETE?
e Kakme cTaHapTHBIE CBAPHEIE IIIBEI BEI 3HACTE?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Pucynok 85 — [Iprmep BEITOTHEHHS Irpadryeckol paboTsl Nell

AOKYMEHT NOANMCAH
QNEKTPOHHOW NMoArnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHOpoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022
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Prcynok 86- IIpumep 3armomHeHHS cIEIH (PHKALHH

IIPAKTHYECKOE 3AHATHE Ne 36.
Tema: Kosieco 3youaToe

AKTYAJbHOCTB padoThl. «lIpopaboTka H 3aKkpelieHHe 3HAHHIH IepeJay H HX 311eMeHTOB.
OTpaboTKa ITpaKTHYECKIX HAaBBIKOB B pacyeTe M BHITIOTHEHHH YepTerka 3yOuaToro Koueca.

Heo0xommoe 00opyi0BaHHE H MAT ePHAJIBL:

e UepreKHbIe HHCTPYMEHTHI.
e @Dopmar A4,0ymara B KIETKY.

AOKYMEHT NOAnuncAH
ANEKTPOHHOW NMOANUCHIO
Ceptudukar: ., 12000002A633E3D113AD425FB50002000002A6 3 1a6
Bnapeneu: Webayxoea TaTbAHa AnekcaHapoBHa ’ﬂ‘bHHEEKGH PaOOThI.

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022
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Coaep:xaHue 32 aHH S

1. BBITOIHHTE 3CKH3 3}76‘5[E1TGI‘ID KOJICCa.

2. BHIIIOTHHUTE pacyeT 3IeMeHTOB 3yOUaToro Koneca Ha 0OpaTHOH CTOpOHe (popMarta IIPpH(TOM
No5

MeTo4yeckHe YKA3aHHA K BbIIOJTHEHHIO rpaduIecKoil padoThbI

OCHOBHBGBIE ITAPAMETPLBI 3YBYATOI O KOJIECA

B OCHOBY OIIpe/ielIeHHs ITapaMeTPOB 3yO4aToro KoJeca IIONOKEHa IelIHTellbHas
OKPYKHOCTB. J[HAMeTp HAEeIHTEILHOH OKPYKHOCTH o0003HauaeTcsd OYKBOH d H Ha3BIBAETCS
IelINTelIbHBIM (pHCYHOK 87). JleIHTeIpHBII AHaMeTpP IS 3yO4aTOro Kojleca BCErja OJIHH.
JlemuTenrbHas OKPYKHOCTE JIEJIMT BEICOTY 3y0a h Ha JBe HepaBHBIE YACTH — I'OJIOBKY BBEICOTOH ha
1 HOXKKY BBICOTOH Af (pHCYHOK 88). OTHIM H3 ITapaMeTPOB 3y0UaThIX KOJIeC SIBIIETCSI MOIYIIb.

PucyHok 87

B ILIesIX ITOBBIIIIEHH S IMPOYHOCTH H H3HOCOCTOHKOCTH BWBEE 3}’6‘IEI,TLIK KOIIEC, OCOOEHHO

TIIPH MaJlbIX YHCIaX 3yObeB, IIPHMEHSIOT KOpperHpoBaHHe (HCITpaBIeHHE) 3yObeB 3BOIBBEHTHOI O
3y04aTOro 3al[eTUIeHH .

Ty

]
[+

| Fosodx

—

Nogoue Lo {lmrriidd

How e g

PHCYHOK 88
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d — auaMeTp AeIHTEIBHOH OKPYKHOCTH
Z - YHCJIO 3YOBEB

M3 sTol (popMyTIBI clieyeT, YTO MOJYIEeM HazbIBAeTCS YHCIO, ITOKa3bIBAIOIee, CKOIbKO
MHIUTHMETPOB JHAMETPa JEITHTEILHOH OKPYKHOCTH IIPHXOAHTCS Ha OAHH 3Y0 3y04YaTOro Kojeca.
Mozayime m H YHCIIO 3YObEB Z SBJIIIOTCS OCHOBHBIMH ITapaMeTpaMH, OIPeAeISIONIMH 3y0UaThie
3al[eIUIEHH . 3HAYeHHe MOAYIIEHN IS BCEX Iepeay BeIMYHHA CTaHJapTH30BaHHAs, BhIpakKeHHAS
B MIUIIIMMEeTPax. 3Has MOAYIb, MOKHO BBIOpPaTh COOTBETCTB VIOIIHI PEKYILNIIT HHCTPYMEHT IS
H3TCOTOBIIEHHS 3y0uaroro kKojeca. Ymcino 3yO0beB HEOOXOAHMO 3HATh TaKKe JUIS HACTPOHKH
JIEIIHTEIIFHOIO YCTPOHCTRA CTAHKA.

[TAPAMETPEI HAJIMH/IPUYECKHUX 3YBYATBIX KOJIEC

IlapameTp OO0o3HaueHHe PacueTHas popmyna
Monyib m m=d/z+2; m=d/z
JleITHTEeITEHBIN d d=mz
IHAMETP
JlnaMeTp BEPIIHH da da=m(z+2)
3yOBeB
I[II&METP BITAJIHH df df=m(z-2.5)
[ImprHa BeHIa b b=(6 — 8)m
3y04aToro Kojieca
TommHa o601a 01 01=(2,5 —3)m
3y04aToro BEHI[A
HapyxuHein guaMerp | dem decm=(1,6 — 1,8)dB
CTYIIHI[BI
Tommuya mcka 02 0=1/3b
JITHHa CTYITHIIBI lem lem=1,5dB
Dacka C c=0,5m x 45°

BBIIIOJIHEHHUE PACUHETA SJIEMEHTOB
3YBUATOI'O KOJIECA

HpH BBIOTOITHCHITH 2CEKITI34 B}fﬁT-IHTGI‘ID IMIJINMHAPHHYECKOI'O KOJIECAa C HATVPRI, JJIA
OIpCACIICHHA €I'0 IIdaPaMCTPOB He0O0XOIHMO:

1. ITomgcumraTth YHCIO 3YOBER KOJIECA.

2. HsMepuTh gJHaMeTp OKPYKHOCTH BeEPIIHH 3y0ObeB da.
Ecmu yncino 3y0peB UETHOE, H pa3sMEPEI 3yOUaTOr o Koneca HeOOIbIIHE, JHAMETP OKPYKHOCTH
BEPIIHHEL 3yObeB H3MEPSIOT MITAHTeHIHPKYIIEM (PHCYHOK 89).

'l"'- \\H.,L_ ___.-"'- F .-__-'
1 e _a ) _,.-""
N\ SN |
L

A i
0K 89
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[Ipn 3HAYHTEIBHOM pa3Mepe 3yOuaTOro Koleca WIH IPpH HeYeTHOM 4YHCIe 3YObeB
OIpeJIeIEHHE JHaAMETpa OKPYKHOCTH BEPIIMH 3yObEB ITOKa3aHO Ha pHCYHKE 90,

Pucynoxk 90

[Tl TaHTeHIMPKYTIeM H3MePSIOT JHAMETP OTBEPCTHS dB,
PacCTOSHHE N H OIPeIelIsIIOT JHAMETP OKPYKHOCTH BEPIIHH 3YOLER:

da = de+2n (2)
Mopayib 3y0uaToro Koneca MOACUHTHIBAIOT 110 (POPMYTIE:

m = da/z+2 (3)

Ecm «m» He COOTBETCTBYET CTAHIapPTHOMY 3HAUEHHIO, TO OepyT Onrpkariee OOJIbIIee
sHauyeHHe 110 'OCT 2.403-75.cM. Tabmmiry 22. IIepBBIH P CUMTAETCS IIPE AIIOYTHT EJIBHBIM.

Taommia 22- Moxyiu, mpHMeHsIeMbIe B 3y04aTHIX IepeJadax, (B MM)

- |1 1.25 1.5 |2 25 |3 | J 6 8 10
pAan
2-8 | 1,125 | 1,375 | 145|225 [ 2,75 135 (45 |55 |7 9 11
pAan

3aTEM YTOUHSETCA PAcUeTOM AHAMETD OKPYKHOCTH BEPIIHH 3yObEB:
da = m(z+2) (4)

H IIOACUNTHIBAIOT JHAMETPHI:
- IeIHTeNbHOI OKPYKHOCTH

d = mz (3)
- OKPY’KHOCTH BIIQJHH 3yObEB:

df = m(z+2.5) (6)

JlnameTp Baila ZOIKEH OBITh PACCUHTAH ITOCTIE YT OUYHEHH S IT0 (hOPMYIIE
dB=1/6 da (7)

[IomyyeHHBIH pasMep HeOoOXOAHMO COrJIaCOBaTh ¢ HOPMAJIbHBIM JIMHEHHBIM PazMEPOM IIO
['OCT 6636-69. Ecii oH oTiIHYaeTcs OT TaOIMYHOI0O 3HAUSHH T, HaJ0 B3STh OImiKariice OONbIlIee

3HadeHHe 13 TaOIHIEI 2 3.
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HpH EBI@GPE pPa3MEPOB IIPEAITOYTCHHE CIICAYCT OTJaBaTh WHMCIIAM, BBIACIICHHBIM KITPHBIM

H_[pH(bTDM:. 3daTCM BbIACIICHHBIM H IIOJHUCPEHYTBIM, ITIOTOM IIPOCTO ITOAHCPKHYTBIM H HAKOHCII,
HEITOJUCPKHYTBIM.

Pa3MeprlI IIITOHOYHOT O ITa3a (IMIMpHHA INMIIOHOYHOIO ITa3a b H riryOHHa ITa3za B CTYITHIY tl )

IOILDKHBI OBITH BRIOpaHEI 1o ['OCT 8788-68 B 3aBHCHMOCTH OT JHaMeTpa Baita dB ( TaGmrmra 24).

Tabmma 24- Pasmepsl MpH3MaTHYECKHX IIITITOHOK

Pa3mepsl ¢ eueHHH " myOHHa rasa
JIHameTp Bana
IHTIOHKH Ball BTYJIKA
ds, MM
b1, MM hio, v [, MM tl, MM
oT10 1012 4 4 2.5 1.8
- 12 - 17 5 5 3 2.3
- 17 - 22 6 6 3.5 2.8
- 22 - 30 8 7 4 3.3
- 30 - 38 10 8 3 3.3
A4
BT -
|!| _f“‘“ﬂ '
s /P
| Nty |8
.-1. =
PucyHok 91
3aTeM omnpeAensgeM HIHPHHY 3y04aToro BeHIla ITo () opMyIIe:
b=(6... 8m, MM

OrpefensgeM TOMIHHY 000/a 3y04aToro BeHIla 1o (popMyTIe:

OrnpezenseM TOIMMIHHY AHCKa IT0 POpMYyIIe:

OrnpegenseM JHAMETP CTYITHII IO (POPMYIIE:

OmnpegenseM JIHHY CTYITHIIBI IO (POPMYTIE:
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HIEe 23.

164

dem=(1,6... 1,8)dB, Mm

01=(2,5... 3)m, MM

(8)

9)

(10)

(11)
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[IpaBiuta BEIMTOIMHEHN S H300paKeHH 3yOUaThIX Konec yeraHapmmBaroTcsa I'OCT 2.402-75.
3y0Ouaroe Komeco OOBIYHO H300pakarOoT B paspese, eClIH CeKyIlas INIOCKOCTh IIPOXOINUT B OB
ITPOJIONIFHOHN OCH 3y04aToro Kojieca. 1Ipu 3rom 3y0b s BCerjia IOKa3pIBalOT He PpacCeUEeHHBIMH H HE
3alITPUXOBAHHBEIMH. EcCiaM 3y04yaToe KOJIECO HE HMMEEeT CIIHI[, TO IIOIHBIH BHJI CIIEBA HE
BRIUEPUNBAIOT, H300pakaroT JIMIIb OTBEPCTHE JUISA Bajla M IIMIOHOYHYIO KaHABKY, HAHOCS €€
pasMeEpPEl H APYTHE JaHHBIE, HEOOXOAUMBIE 11 00pabOTKH. 3aTeM HAHOCST Pa3sMEPHBIE IIHHHH H
pasMEpHBIE 4HCIIa, OOO3HAYeHHe IIEPOXOBATOCTH IIOBEPXHOCTEH, 3allOJIHAIOT TalIHIly
ITapaMeTPOB, 3aITHCEIBAIOT TEXHHYECKIHE TPeOOBAHH, 3aIlONHIOT OCHOBHYIO HAITHCh.

Tabmma mapaMeTpoB COCTONT H3 TPEX YacTew:

® OCHOBHBIE JAaHHEIE IS H3T OTORIIEHHS (MOIYIIb, YHCIO 3YObER).
e OCHOBHBIE JaHHBIE JJISI KOHTPOIA (YOI HaKIOHA 3y0a KOCBIX H INeBPOHHBIX KOJEC, JaHHBIE
O HaITpaBJIEHHH JIMHHH 3YObEB H T.JI.).

e CIIpaBOYHEIE JaHHBIE (JHAMETP ACIHTEIbHOI OKPYKHOCTH H T.J.).

B Talrmoiiie mapaMeTpoB Ha YUEOHOM YEPTEKE B IIEPBHIX JABYX CTPOKAX YKa3bIBAIOT MOIYIIb
H YHCIO 3yObeB, OOO3HAUEHHE IMepOXOBATOCTH padoumx (OOKOBBIX) ITOBEPXHOCTEH 3yObeB

YCIIOBHO HAHOCHT Ha I_T_lTp]?[Xl'[}*'HI{THpHGﬁ JIMHHH CGGTEETGTE}*’IOH.[Eﬁ IEeTIHTeIIbHOH OKPYAHOCTH.
O003HaUeHHe MIEPOXOBATOCTH BCPIIHH BWLEE HAHOCAT Ha JIHHHIH, CGGTEETGTE}’TOH.[Eﬁ

OKPYHOCTH BEPIIHH, d BIT4JHH 3}’6563 — Ha JIHHHII, GDDTEETCTE}’TOH_[Eﬁ OKPYKHOCTH BII4/IHH.

[Iprvep BemonHeHHS rpa) MUeCKOH H paCUeTHOM YacTH 3aJaHHs ITPeJIcTaBIIeH Ha
PHCYHKax 92 u 93.

KﬂHTpﬂ.ﬂbelE BOIIPOCHIL

1. Kakne aBe BelMUMHEL 00S3aTeIbHO YKA3hIBAIOT Ha YepTerkax 3yO0uaThIX Kojiec?

2. B xaKux eqHHHI[aX YKa3bIBAeTCSI MOIYIIb 3yOUaTOoro xKoueca?

3. Kak Ha3pIBalOT TPH OKPYKHOCTH, C ITOMOIIBIO KOTOPBIX VCIIOBHO H300pakarOoT 3yO4YaThIH
BeHelI[?

Crnivcok JiUTepaTypbl

OcHOBHAA JIMTEpaTypa:

1. CemenoBa, T.B. HauepraTtempHas reoMeTpusd. MHXeHepHas rpadHka DIIeKTPOHHBIH
pecypc : yueOHoe mmocobme / E.B. IlerpoBa / T.B. CemeHoBa. - HauepTaTembHas reOMeTpPHAL.
HMH:xeHepHas rpaduka, - HoBocuOupck : HoBoCHOHpCKIII TrOCYmAapCTBEHHBIN arpapHBIH
yHHBepcHTET, 2012, - 152 c.

2. JleorHora, O. H. HaueprarempHasa reoMeTpHsa. MHkeHepHas rpadgika B IIpHMepax H
3ajjadax ONeKTPOHHBI pecypc . YuebHoe rmocodue / O. H. Jleonora, E. A. ComoayxuH. - CaHKT-
[letepOypr :  CaHkT-lIleTepOyprcKHili  rOCYAApCTBEHHBIH — APXHTEKTYPHO-CTPOHTEIIBHBIH
yHHBepcHTeT, ObC ACB, 2015. - 77 ¢.

3. KokopnH, H. . HaueprarempHas reoMeTpusa. MHKeHepHas rpadHka | MeTOJHYECKHE
yKa3aHHI IT0 BBITOIHEHHIO JOMANIHHX 3afaHHi (3rropoB) 3a [ cemectp / H. M. KokoruH, T. M.
KoHaparseBa. — MockBa : MOCKOBCKHI I'OCYIapCTBEHHBIH CTPOHUTENBHEIN YHHBEPCUTET, ObC
ACB,2013. — 66 ¢c. —ISBN 2227-8397. — TeKcT : 31IeKT POHHEIH // 3IeKTpOHHO-OHOITHOTeYHAas
cuctema [IPR BOOKS : [caiitr]. — URL: http://www.iprbookshop.ru/23733.html — Pexmm
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rpaduka; yuebHoe rmocotue / JI. Y. CympyH, E. I'. Cympyn, JI. A. YcTrorora. — KpacHosIpeK :
Cubnpckuii peaepampHblil yHHBepcHTET, 2014, — 138 ¢. — ISBN 978-5-7638-3099-6. — Tekcr
. 3JIeKTPOHHBIH // OnekTpoHHO-OHOmmoreyHass cHcTemMa IPR BOOKS : [camt]. — URL:

http://www.iprbookshop.ru/84285.html. — Pexum noctyma: st aBTOPH3HP. ITONB30BATEIIEH

2. UexmapeB, A. A. HadeprarenpbHas reomeTpHs. MHkeHepHas rpaduka H YepyeHHE
yyeOHHK 719 BY30B / A. A. UekmapeB. - 3-e u3ja., repepal. u goi. - M. : FOpaiir, 2011. - 471 c. :
111 - (OcHOBH HayK). - I'pud: Pex. MO. - BuGmiorp.: c. 465-466.
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1. Od1mme MoJ10KeHH A

CamocTrosreapHasg padoTa — ItaHHpyeMas yueOHas, yueOHO-HCClIe0BaTelIb CKas, HAay4YHO-
HCCIeA0BaTeIbCKasI padoTa CTYIEHTOB, BENIOIHAeMas BO BHEAYIHTOPHOE (ayIHTOPHOE ) BPEMS 11O
3aJlaHHIO M ITPH MeTOIHYECKOM PYKOBOJCTBE ITPEIOAABATENISL, HO O€3 €ro HEIOCPeACTBEHHOIO
y4acTHS (IIPH YaCTHYHOM HEITOCPECTBEHHOM YYaCTHH ITPEIIOfaBaTelsl, OCTABIISIOIIEM BEIYIIYIO
POIb 3a pabOTOH CTYIEHTOB).

CamocTtosarenbHasg padora cTyfeHToB (CPC) B BY 3e gBisercs Ba)KHBIM BHAOM Y4eOHOH H

HAYYHOH JEATEIbHOCTH CTYAEHTAa. CaMOCTOATEIbHAS padoTa CTYAEHTOB HIPAET 3HAUHTEIILHVIO
POIIb B PEHTHHIOBOH TEXHOIOTHH OOYUYEHH.

K OCHOBHBIM BHIAM CAMOCT OSITEIIbHOH pﬂﬁﬂT bl CTYACHTOB OTHOCHTCA.

— (popMHpOBaHIE H YCBOESHHE COJIep KaHHI KOHCIIEKTa JIeKIHH Ha 0a3e peKOMeHOBAHH O
JIEKTOPOM Y4eOHOH JIHTepaTyphl, BKIOYas HH(OPMAIHOHHBIE OOpa3OBaTeIbHEIE PECYPCHI
(3IIeKTPOHHBIE YUeOHHKH, SIIEKTPOHHBIE OHOITHOTEKH H JIP.),

— HaITHCaHHe JOKIAJ0B,;

— IOATOTOBKA K CEMHHApaM, IIPaKTHYECKHM H TaGopaTOPHBIM padoTraM, HX 0()OpMIIEHHE;

— COCTaBJIIeHHE AHHOTHPOBAHHOI'O CITHCKAa CTaTeH H3 COOTBETCTBYIOMIMX JKYPHAIOB IIO
OTPacIsIM 3HAaHHH (ITe[ar OrHYeCKHX, IICHXOIOIHYECKHX, MeTOIHYECKHX H IP.);

— BBITIOJIHEHHE Y4eOHO-HCCIeJ0BATEIbLCKHX Pa0oT, ITIPOeKTHAS AeSTEIbHOCTE;

— ITIOATOTOBKA ITPAaKTHYECKHX Pa3pad0OTOK H PeKOMeHJAIHH IO PEINeHHIO ITPOOIeMHOH
CHTYaLHH,

— BBIIOIHEHHE JOMAIHHX 3aJaHHil B BHIE PelIeHHS OTAEeIbHBIX 3aJad, ITPOBEJCHHS
THITOBBIX PAacueTOB, PacYeTHO-KOMITBIOTEPHBIX H HHAHBHAYaIbHBIX PaldOT IO OTAEIbHBIM
pas3zeiaM coJiep KaHMs JTHCIHIUTHH H T. .,

— KOMIBIOTEPHBIH TEKVYIIHH CaMOKOHTPOJIb M KOHTPOIb VCIIEBaeéMOCTH Ha Oase
3JIEKTPOHHBIX OOYYAIOIIMX H aTTECTYIOIIX TECTOB,

— BBITIOJIHEHHE KYPCOBHEIX padoT (IPOEKTOR) B paMKaX JHCIHIUIHH,

— BBITIOJIHEHHE BHIITYCKHOH KBaTH(PHKAITHOHHOH paOoThI H JIP.

MeToaHKa opraHm3alii CaMOCTOSTEILHOH palOThl CTYIEHTOB 3aBHCHT OT CTPYKTVPEL,
XapakTepa M OCOOEHHOCTEH H3yYaeMOH MHCIMIUIMHEI, oObeéMa YacOB Ha €& H3YUEHIEe, BHAA
3alaHUH JUIS CaMOCTOSATEIBHOH PpaldOThl CTYAEHTOB, HHIHBHIVAIbHBIX KaueCTB CTYJIEHTOB H
YCIIOBHH YUeOHOH JeSTEILHOCTH.

[Ipoliecc opra”HuzallMi CcaMOCTOSTEIIbHOH paboThl CTYAEHTOB BKIIOYAeT B celsd
CIIEIVIOII[HE 3TaIlbI:

— TIOATOTOBHTENIBHEIN (OIpeJeleHHE IIeJIEH, COCTABJIEHHE IIPOrPaMMbI, ITOATOTOBKA
METOAHYECKOr0 00eCIIeYeHIS, ITOATOTOBKA 000PYIOBAaHH ),

— OCHOBHOH (peanm3aIfs IMpPorpaMMEl, HCIIOIB30BaHHE IIPHEMOB ITOHCKa HH(OPMAITHH,
YCBOEHHS, IlepepaCOTKH, TpHMEHEHHS, Ilepelaud 3HaHMi, (HKCHPOBAaHHE Ppe3yIbTaToB,
caMOOPraHH3aLH ITpoliecca PadoThI);

— BaKIIIOYHTEIBHBIHN (OIleHKAa 3HAYHMOCTH H aHAJIH3 Pe3YIIbTaTOB, HX CHCTeMAaTH3aL[Hs,
OLleHKa 3(P(PeKTHBHOCTH IIPOrPaMMbI H ITPHEMOB Pa0OTHL, BEIBOBI O HAITPARIIEHH X OIITHMH3AI[HH

TpyJa).
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2.11eJb H 32294 CAMOCTOATE/IbHOI PadoThI

Benyimasg 1enp opraHuzaiiiy M ocyilecTBiIeHHS CPC coBmmamaer ¢ ILelNblo O0YYeHHS
CTYZEHTA — (POPMHPOBAHHE YHHBEPCAIbHBIX KOMITETEHI[HIA.

[Ipu opranmzaigin CPC BaXHBIM H HEOOXOIHMBIM YCIIOBHEM CTaHOBSATCSI (DOPMHPOBaHHE
YMEHHSI CaMOCTOSATEIIBHON PadoThl JJI IPHOOPETEHHS 3HAHMI, HABBIKOB H BO3MOKHOCTH
OpraHM3aIHy Y4eOHOH H HaYYHOH JeSTelIbHOCTH. L]elnbro caMocToSTenbHOH PadoThl CTYAEHTOB
SIBIISIETCS OBIajJeHHe (DyHAaMeHTaIbHBIMH 3HAaHHAMH, ITPO()eCCHOHAILHBIMH VMEHHSIMH H
HaBBIKAMH JESTEIbHOCTH IT0 ITPO(]IIIIO, OITBITOM TBOPYECKOH, HCCIIEIOBATE b CKOH JIeATEIIbHOCTH.
CamocTogrenpHass paboTa  CTYAEHTOB  CIOCOOCTBYET  PasBHTHIO  CaMOCTOSTEIBHOCTH,
OTBETCTBEHHOCTH H OPraHH30BAHHOCTH, TBOPYECKOIO ITOAX0/1a K PELIEHHIO ITpodiieM yuyeOHOro |
ITPo(eCCHOHAIIBHOI O YPOBHSIL.

3agauamu CPC gBisroTCS:

— CHCTEMATH3AIMI H 3aKpeIlUIEHHE IIOJIVUEHHBIX TEOPETHUYECKHX
3HAHMI M ITPAKTHYECKIX YMEHHI CTYIEHTOB,

— VIIIyOJIeHHE H PACIIHPEHHE TEOPETHYECKHX 3HAHHI,

— (OpMHpOBaHHE YMeHHIH HCIIOIB30BaTh HOPMAaTHBHYIO, IIPABOBVIO,
CITPAaBOYHYIO JOKYMEHTAIHIO H CIIEIHAILHYIO JINTEPATYPY,

— pasBHTHE II0O3HABATEIBHBIX  CIIOCOOHOCTEH M  AaKTHBHOCTH
CTYIEHTOB. TBOPYECKOH HMHHI[HATHBBI, CAMOCTOSATEIIPHOCTH, OTBETCTBEHHOCTH H
OpPraHH30BaHHOCTH,

— QJGPMIPGEH,HIIE CAMOCTOATCIIBHOCTH MBITIIICHITA, CITOCOOHOCTEH K
CaMOPd3BHTHIO, CAMOCOBCPHICHCTBOBAHHIO H CaMOPCaJIH3aIllHH,

— Pa3BHTIHEC HCCIICTOBATCIIb CKITX }MEHIH‘T;

— HCIIONIB30BAaHHE MaTepHala, COOpPaHHOIO M TOJIYYEHHOIO B XOJe
CAMOCTOSTEIIEHOH padoTHI H J1a00paTOPHBIX 3aHSTHH.

3.T exHo10rHYecKan KapTa CaMOCTOHAT eJIbHOH pﬂﬁ OThI CTYIACHTA

Ko CpencrBa H OO6BeM YacoB, B TOM YHCIIE
TEXHOIIOTHH CPC KontaktHas | Bcero
peam3yeMBIX Bu 1eaTeIbHOCTH
3 OIfeHKH pabota c
KOMIIETEHIHI, CTYIEHTOB
HHIHKAaTOpa(0B) HpetibaaBat
erleM
3 ceMecTp
OIIK-2 CaMOCTOSTEeIIbHOE ColeceloBaHH
U -1oma: H3VUEeHHE e | | |
(M-lom:2 I 13,5 1.5 15
N-20mx-2 JTUTEPATYPBI
N1-3ommx-2)
OIIK-2 IIoarororka K CobeceopaHH
NUJI-1o0mr2; IIpaKTHYECKHM e
(M- lome2 b 10.35 1.15 11.5
N-20mx-2 3aHSATHSIM
N /1-30rmx2)
OIIK-2 [TogroroBka Jlokmaz
UT-1omx2; OKJIaJa | | |
(MA-lome2; | oKt 15,75 1,75 17.5
N-20mx-2
TA7Tr >
OOKYMEHT NOONUCAH
SNEKTPOHHOW NOONUCLIO PI'P
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W]1-30m-2) rpapHYECKOH
PaboTEHI

Htoro 3a 3 cemectp 48.6 5.4 54

Hroro | 48,6 5.4 54

4.Hﬂpﬂ,[[ﬂl€ BbIIOJIHEHHS CaAMOCT 0ATEJILHOH pﬂﬁﬂ'l' bl CTYACHT OM

4.1. Memoouueckiie pexomenoayuil no pabone ¢ yuebHolil amepamypoil

[Ipn pabore ¢ KHHIOH HeOOXOMHMO ITOA0OpaTh JIMTEPATYPY, HAYUHTLCS IIPABHILHO €€
YHTaTh, BECTH 3aIllHCcH. [ mog0opa JHUTepaTyphl B OHOIHOTEKe HCIIONb3YIOTCSA aI()ABHTHBIH H
CHCTEMATHYECKHIT KaTalIOrH.

BaXHO IMOMHHTE, YTO Pal[HOHAIbHbIE HABBIKH PadOThl ¢ KHHIOH - 3TO BCerja OOIbIIas
SKOHOMH ST BpeMeHH H CHIL.

[IpaBHIBLHEIH TOAOOP VYeOHHKOB PEKOMEHAYETCS IIPeIrofaBarTeileM, YHTAROLIIM
JIEeKIHOHHBIN Kypc. HeoOxomammas mrepaTypa MOXKeT OBITh TaKKe YKas3aHa B METOQHYECKHX
pa3paboTKax 110 JaHHOMY KYPCY.

M3yyasg maTepHan 1mo yu4eOHHKY, CIeAyeT IEePEXOAUTE K CIEAYIOIIEMY BOIIPOCY TOIIBKO
TTOCIIE IIPAaBIIIBHOIO YSICHEHHN S IIPeALIAVIIETO, OIMCEHIBAs Ha OyMare Bce BBIKIAIKH H BEIUHCIIEHH T
(B TOM 4HCIE Te, KOTOpble B Y4eOHHKE OITYIIeHbEl HIH Ha JEKIHH JaHbl JJI CaMOCTOSTEIbHOIO
BBIBOJIA).

[Ipu m3ydyeHHH mo00H JUCIMIUIHHEL OOJIBIIYIO H Ba;KHYIO PO HI'PAaeT CaMOCTOSTEIbHAS
HHINBHYValbHas padora.

Ocoboe BHHMaHHE CIeAYeT OOpaTHTh Ha OIIPeJelIeHHE OCHOBHBIX ITOHATHH Kypca.
CTYIEHT TOJKEH MOAPOOHO pa30Hparh ITPHMEPBI, KOTOPEIE IMOSCHSIOT TaKHE OINpelelleHHS, U
YMETh CTPOHUTh AHAIIOTHYHBIE IIPHMEPHl CAaMOCTOSTeNbHO. HyKHO m00GHBaThECS TOYHOIO
ITPEACTABIIEHHS O TOM, YTO M3y4aelb. [1071e3H0 COCTARIIATEH OIIOPHBIE KOHCITEKTHL. [IpH H3yUYeHHH
MaTepHalla 10 Y4eOHHKY ITOJIe3HO B TeTpagH (Ha CIEIHAIBHO OTBEIEHHBIX ITOISIX) JOITOJHATH
KOHCITEKT IIeKIii. TaM JKe CIeIVeT OTMedaTh BOIIPOCHI, BBIAEIIEHHBLIE CTYAEHTOM IS
KOHCYIIBTAL[HH C IIPEITOAaBaTeIIEM.

BRIBOIBI, IIONMYUYEHHEIE B PE3YIIbTATE H3YUEHHS, PEKOMEHIVETCS B KOHCIIEKTE BEIJIEIISTE,
YTOOBI OHH ITPH ITEPEUNTHIBAHHI 3aITHCEH JIYYIIE 3aIIOMHHAIHCh.

OIBIT ITOKA3BIBA€T, YTO MHOITHMM CTYIAEHTAaM ITIOMOTaeT COCTaBJIEHHE JONCTA OIIOPHBIX
CHTHAJIOB, COJEP KAIIer0 BaKHEHIIIHe H HaHOoJIee YacTO YIIOTpe OnseMble (pOPMYIIBI H TTOHSTHSI.
Takol JIHCT ITOMOTraeT 3allOMHHTL (DOPMYIIBI, OCHOBHBIE ITOJIOKEHHS JIEKI[HH, a TaK/Ke MOJKeT
CIIYKHTB ITOCTOSIHHBIM CITPAaBOYHHKOM JJIS CTYAEHTA.

UTeHe HaYYHOI'O TEKCTa SBILIETCS YaCThIO ITO3HABATEIILHON JAEATelIBHOCTH. Ee 1emp —
H3BIEYEHHE M3 TeKcTa HeoOXO0 MO HH(popMaIHH. OT TOro Ha CKOIBKO OCO3HAHHA YHTAOIIHM
cOOCTBEHHAs] BHYTPEHHSSI YCTaHOBKa ITPH OOpaIlleHHH K IIe4aTHOMY CJIOBY (HAHTH HYJKHBIE
CBEJICHHS, YCBOHTh HH(DOPMAIIHIO ITOJHOCTBHIO HJIH YaCTHYHO, KPHTHYECKH ITPOaHAIN3HPOBAThH
MaTepHall H T.I1.) BO MHOI OM 3aBHCHT 3()(PEKTHBHOCTH OCYIIECTBILIEMOIO JEHCTBHSL

BRIIETISIOT uembipe 0CHO6HbBIE YCHIAHO6KU 6 UMEHUI HAYUHO20 MeKCm .

HH(OPMAIHOHHO-IIOHCKOBEI (3aJauya — HaHTH, BRIASIHTH HCKOMYIO HH()OPMAI[HIO)

yCBaHBaroIast (YCHIHS YHTATeIIS HallpaBJIEHbI Ha TO, YTOOBI KaK MOHO IIOIIHEE OCO3HATh
H 3aIIOMHHTB KaK CaMH CBeJeHHS H3lIaraeMble aBTOPOM, TaK H BCIO JIOTHKY €0 PacCy K IeHHI)

AHAJINTHKO-KPHTHYECKAsT (YMTATelh CTPEMHTCA KPHTHYECKH OCMBICIHTL MaTepHall,

AOKYMEHT NOAMWUCAH HHE K HEMY)
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CY/KIEHHS aBTOpa, XOJ €ro MbICIIEH, pe3yibTaT HaOmIoJAeHHS, pa3paboTaHHYI0 MeTOIHKY,
JOTIONHHTD HX, TIOJIBEPTHYTh HOBOH ITPOBEPKE).

OcHogHble 8UObl CLUCMEeMAMU3UPOEAHH OLl 3aANIICU NPOYLINAHH 020:

AHHOTHPOBAHHE — IIPeJE/IbHO KpaTKOe CBSI3HOE OIMHCAaHHE IIPOCMOTPEHHOM HIIH
IIPOYHTAaHHOH KHHTH (CTaThH), €€ COAepKaHIsI, HCTOUHHKOB, XapaKTepa H Ha3zHauYeHH T,

[[maHmpoBaHe — KpaTKas JIOTHYECKasl OpraHH3alia TEKCTA, PACKPRIBAIOIIAS COAEPKAHIE
H CTPYKTYPY H3Y4aEMOIr'0 MaTepHania;,

TesupoBaHle — JIAKOHHYHOE BOCITPOHM3BEIEHHE OCHOBHBIX VTIBEPXKICHHI aBTOpa 0Oe3
IIPHBIIeYeHHS (PAKTHYECKOr0 MaTepHania,

[{uTHpOBaHHE — JOCIOBHOE BEIIMHCBIBAHHE H3 TEKCTa BBIJEPIKEK, H3BIICUEHHI, HaHOOIee
CYIIECTBEHHO OTPa’KarOIIX TY HIH HHYIO MBICIIb aBTOpA;

KOHCIIEKTHpOBAaHHE — KpaTKOe H IIOCIHEJOBAaTEIbHOE H3IOKEHHE COHepPrKaHH
ITPOYHTAHHOTO.

KOHCIIEKT — CIIOXKHBIH CIIOCO0 M3IOKEHHS COACPKAaHN I KHHTH IIH CTaThH B JIOTHYECKOH
ITOCJIEOBATENLHOCTH. KOHCIIEKT aKKYMYIIMPYeT B ceOe MPeAbIAYIIHE BHABI 3aITHCH, TI03BOISET
BCECTOPOHHE OXBATHTh COAEpP KaHHe KHHIH, CTaThH. [103TOMY YMeHHe COCTABIISATH IUIaH, TE3HCHI,
JeaTh BRI CKH H APYrHE 3alHCH OIPEAEISIeT H TEXHOJIOTHIO COCTABIEHH I KOHCIIEKTA.

Memoouueckite pexomernoatfiiti NO COCNAGIEHLIO KOHCHEKNIA:

l. BHHUMAaTe/IbHO IIPOUYHTAHTE TEKCT. YTOUHHTIE B CIIPABOYHOH
JIHTepaType HellOHSATHEIE CIIOBa. [IpH 3armicH He 3a0yAbTe BEIHECTH CITPaBOYHBIE
JAaHHBIE HA TIOJISI KOHCIIEKTA.

2. Brijiennre rmaBHOe, COCTABbTE IUIAH.

3. KpaTtko cpopMymHpylTe OCHOBHBIE IOJIOKEHHS TEKCTA, OTMETHTE
apTryMEHTAIIIO aBTOPA.

4. 3aKOHCIIEKTHPYIHTE MaTepHall, YeTKO CIeAVS IIYHKTaM Iu1aHa. [Ipu

KOHCITEKTHPOBAHHH CTapaiTeCh BBIPA3HTh MEICIIL CBOHMH CJIIOBAMH. 3aIllCH
CIIeYET BECTH YETKO, SCHO.

J. ['paMOTHO  3armceIBanTe  IUTAThl. LIUTHpPYS,  YUYHTBIBAHTE
JTAKOHHYHOCTB, 3HAUNMOCTh MBICIIH.

B TekcTe KOHCIIEKTa KeJIaTelIbHO ITPHBOIHTE HE TOIBKO TE3HCHBIE ITOIIOKEHHS, HO H HX
JIOoKa3aTelnbcTBa. [IpH oopMIIeHHH KOHCIIEKTa HeOOXOJHMO CTPEMHTIBLCS K €MKOCTH KaXKIOro
IpeMJIOKEHHI. MBICTIH aBTOpa KHHITH CIIEAVET H3jIaraTh KpaTKo, 3a00TSCh O CTHIE H
BBIPA3HTEILHOCTH HAIIHCAHHOI 0. YHCIIO JOIMOIMHHTENBHBIX JIEMEHTOB KOHCIIEKTA JOIKHO OBITh
JTOTMYeCKH  OOOCHOBAaHHBIM,  3aIlCH  JOIDKHBI  PaCIpPelelarbcd B OIPeIclIeHHOH
ITOCIIEAOBATEIILHOCTH, OTBEYAIOMIEH JIOTHYECKOH CTPYKTYPE ITPOH3BEAeHH. IS YTOUHEHHS H
IOTIOJIHEHHS HEOOXOMMMO OCTABIISTH ITOML.

OBl1aJicHHe HaBBRIKAMH KOHCIIEKTHPOBAHHS TPeOYeT OT CTYIEHTA IIENEYCTPEMIEHHOCTH,
ITIOBCEIHEBHOHN CAMOCTOSTEIILHOH PabOTEHI.

4.2. Memoouueckue pexomeroaruil 110 NOO20NOEKe K NPAKMIUYECKUM 3AHAMUAM

J[11 TOro YTOOBI IMTPaKTHYECKHE 3aHATHS ITPHHOCHIH MaKCHMAIIFHYIO IT0JIb3Y, HEOOXOHMO
IIOMHHTh, YTO VYIIpa)KHEeHHE H PellleHHe 3aJay IIPOBOJSATCS IO BBEMMHTAHHOMY Ha IJIEKI[HSIX
MaTepHaTy H CBSI3aHBI, KaK ITPAaBHIIO, C JeTalbHBIM pa300poM OTAeIbHBIX BOIIPOCOB IEKITHOHHOTO
Kypca. CrnemyeT IIOTYEPKHYTh, 4YTO TOIBKO IIOCIE YCBOEHHSI IIEKIHMOHHOIO MaTepHala C
ONpeIeIEHHON TOYKH 3peHHS (a HMEHHO C TOH, C KOTOPOH OH H3/araceTcs Ha JIEKIHAX) OH OyIeT
3aKpeIUIAThCS Ha 5Ia0OpaTOPHBIX 3aHATHAX KaK B pe3yiabTaTe OOCYKIeHHS H aHalmH3a
JIEKIIHOHHOI'O MaTepHalla, TaK H ¢ IIOMOIIBIO PellleHH s IIPOOIEMHBIX CHTYAIHI, 3aga4. [IpH 3THX
VCJIOBHSIX CTVIEHT He TOJIBKO XODOIIO VCBOHT MaTepHall, HO H Hay4HTCS IIPHMeHSITh ero Ha

AOKYMEHT NOANUCAH | -
SNEKTPOHHOW MOONMUCHIO . CTHMYII (H JTO OUCHDb EE]JI{HG) JIII daKTHEHOH

Ceptudumkat: ''12000002A633E3D113AD425FB50002000002A6
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npo0nmeMsl (3aJaui), TO HY)XHO CPaBHHTh HX H BBIOpaTh caMbIi palOHAIbHBIN. [lome3Ho 1o
Hayalla BBIYHCIEHHH COCTAaBHTh KPAaTKHH IDIaH pelleHHsS ITpoOneMsbl (3amaur). PelnmeHne
IMPOOIIEMHBIX 3aJa4 WIH IIPHMEPOB CIEAYeT H3laraTh IOAPOOHO, BEIYHMCIIEHHS pacIIoararb B
CTPOrOM TIOPSIAKE, OTHEISASA BCIIOMOTAaTEIbHBIE BBIYMCIEHHS OT OCHOBHBIX. PelieHHsa IIpH

HEOOXOIHMMOCTH HYKHO COITIPOBOKIaTh KOMMEHTAPHAMH, CXEMaMH, YepTeXKaMH H PHCYHKAMH.

CriemyeT IIOMHHTB, YTO pelleHHe KaKJoH yuyeOHOH 3ajadyH JOIKHO JOBOIHTBLCS 0O
OKOHYATeIbHOI'0 JIOTHYECKOr0 OTBeTa, KOTOporo TpeOyeT YCIOBHEe, H IIO BO3MOKHOCTH C
BRIBOJIOM. IlOITydyeHHBIH OTBET clIeAyeT IIPOBEPHTH cITocoOaMH, BHITEKAIOIHMH H3 CYIIeCTBa
JTaHHOH 3a7ayi. Ilone3Ho Takke (eCciIH BO3MOKHO) pelIaTh HECKOIbKHMH CITOCOOaMH H CPaBHHTD
ITOITYUYeHHBIe pe3yIbTaThl. PellleHre 3aauy JaHHOTO THITAa HYKHO IIPOJOIIKATh J0 ITPHOOpeTeHHS
TBEPJIBIX HABBIKOB B HX PEIcHHH.

4.3. Memoouueckile pexomeH oatjiiil 10 CaMONpogepKe 3H aAHLl

[Tocrte m3ydeHHST OIpejie]IeHHON TeMBbI IO 3aIlcsIM B KOHCIIEKTe H YUeOHHKY, a TaKkKe
pelIeHHs JOCTaTOYHOr 0 KOJIHYEeCTBa COOTBETCTBVIONIIMX 3ajJlady Ha IPaKTHYECKHX 3aHATHIX H
CaMOCTOSTEIIbHO CTYAEHTY PEKOMEHJIYETCS ITPOBECTH CaMOIIPOBEPKY VYCBOEHHBIX 3HAHHI,
OTBETHB Ha KOHTPOJIbHBIE BOITPOCHI ITO H3YUEHHOI TeME.

B cmy4yae HeoOXOMHMMOCTH HYKHO ellle pa3 BHHMAaTelIbHO pa300paThCcsa B MaTepHalle.

MHorma HelocTaTOYHOCTh YCBOEHHSI TOI'O HIIM HHOI'O BOITPOCA BBISCHSETCS TOIBKO ITPH
H3YUEHHH JalIbHEeHIIero MaTepHana. B 3ToM ciIydyae HaJo BEPHYTLCA Ha3aj H ITOBTOPHTH IUIOXO
YCBOEHHBIN MaTepHal. BaXXHBINH KPHTEPHH YCBOEHHS TEOPETHUYECKOIO MaTepHala — YMeHHE
OTBeYaTh Ha BOIPOCHI 19 cobOeceTOBAHH .

Bonpocsl 115 codeceJ0BaHHA
ba3oBbIH YPOBEHDL
Tema 1. IIpeaMeTr HauepTaTEILHOH I'eOMETPHH.
[{eHTpalIbHOE ITPOEIHPOBAHHE.
CBOICTBA LIEHTPAIBHOI'O IIPOEI[HPOBAHHAL.
[TaparuiensHOE ITPOEIHPOBAHHE.

CBOHCTBA IMapaJIEIbHOrO IIPOEIHPOBAHHS. 00pa30oBaHie KOMIUIEKCHOI'O YepTeika DOIropa
MonHxa.

2l A\

Tema 2. [Ipsvble JIHHHH.

[ IpoerupoBaHue ITPSIMOH JIHHHH.

[lomokeHHe IPSMBIX OTHOCHTEIIFHO ITIOCKOCTEH ITPOEKITHH.
B3anMHOE pacIIonoXKEHNE IIPSIMBIX.

[ IprHa e KHOCTh TOUKH ITPSMOH.

A\

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Tema 3. II1OCKOCTE.

3ajiaHHE TUIOCKOCTH Ha UYEePTeXKe.

[TonmoskeHHe IIIOCKOCTH OTHOCHTEIIBLHO TUIOCKOCTEH ITPOEKIHI.
[Ipsavas M TOUKa B TUIOCKOCTH.

[ TTaBHBIE JIMHHH TUTOCKOCTH.

[IaparuiemsHOCTh TUIOCKOCTEH, ITAapalNIEIbHOCTD IIPSMOH H TUIOCKOCTH.
IlepeceueHne IPSMOH H TUIOCKOCTH.

IlepeceueHne 2-X IDIOCKOCTEM.

OrnpeeneHe pacCTOSHHS OT TOUKH J0 ITTOCKOCTH.

OrnpeneneHHe PpacCTOSHHS OT TOYKH J0 ITPSAMOH OOINET O ITOIOKEHH .

WO NN h WD =

Tema 4. KpHBBIE JIHHIH.

[Imockne KpHBHIE.

[{UpKyIIbHAS KPHBASL

JlekasmbHAS KpHBasL.
[IpocTpaHCTBEHHBIE KPHBEIE.
[{imHapHyecKass BHHTOBAS JIHHSL
KoHiryeckass BHHTOBAS JIHHS.
[IoHSATHE TTOpSAKa KPHBOMH.

NN R W=

Tema 5. O6pazoBaHHE ITOBEPXHOCTEH.

OIpeaemTens ITOBEPXHOCTH.

Kitaccudukalsa moBepXHOCTeHH.

[IoBEPXHOCTH BpaIleHH L.

[[MimHapHYeckast, KOHHYECKas H c(hpepHYecKasl IIOBEPXHOCTH BpaIlleHHS.

XﬂpﬂKTEpHﬁIE JIHHHH ITOBCPXHOCTH BPAIICHIA.
HpIH—IE]l[JIEH{HDCTI:- TOYKH ITOBEPXHOCTH BPAIICHHA.

BHHTOBEIE TIOB CPXHOCTH.

N A W=

Tema 6. CrtocoOsI Impeodpa30BaHM A ITIOCKOCTEH ITPOEKIHIA.

I. Cmoco® BpameHHS, crocod COBMEINEHHS, CIIOCO0 3aMeHBI IUIOCKOCTEH IIPOEKIHH.

M HOT'OI'PaHHHKIH.
2. B3zammMmHoOe IIEpeCCHCHHE MHOI'OI'PAHHHKOB, IICPCCCUCHHE MHOI'OI'PAHHHKOB INIOCKOCTBIO.

Tema 7. [locTpoeHHE pa3sBeEPTOK IMTOBEPXHOCTEH.

1. IlocTpoeHHe pa3BepPTOK Tell BPaIlleHH .
2. IlocTpoeHHe pa3BeEPTOK B3aHMHO IepeceUYeHHBIX MHOT Ol PAHHHK OB.

3. KacarenbHble THHHH H ITIOCKOCTH K ITOBCPXHOCTH

Tema 8. AKCOHOMETPHUYECKHE ITPOEKI[HH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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1. HM3oMeTrprueckiie H JHAMETPHYECKHE aKCOHOMETPHYECKHE ITPOESKIHI
Tema 9. Jlunnu repexoja.

[lepecedeHre IBYX MPOESHPYIOMIHX ITOBEPXHOCTEH.
[TocTpoeHHe MPOEKIHH JIHHHH ITepeceYeHH S ITIOBEPXHOCTEH.

[IepeceueHne MHOrOrpaHHHKA C IIOBEPXHOCTHIO C(DEPHI.
[TocTpoeHne THHHH IlepecedeHHs ITOBEPXHOCTEH METOOM BCIIOMOIaTelIbHBIX CEKYIIHX

IITIOCKOCTEH H METOAOM BCITOMOI'aTeJIbHBIX CEKVIIIX C(l)Ep.

SR W

Tema 10. OCHOBHBIE HAIITHCH

1. OcHOBHAS HAMIIHCE.
2. CBelIeHHNS B OCHOBHOH HaAIIHCH YepTekKa.

3. I'pads! HagImICEH B YepTeXKe.
Tema 11. BeImmonHeHHE THTYIIBHOTO THCTA « AJLOOM YepTeKEH»

1. OcCHOBHAS JIMHHAI.
2. Haz»adeHIe JTHHHII.

Tema 12. IlocTpoeHHe Tpex BHAOB JAeTalIH

KOMITJIEKCHBIH YEPTEX.
OCHOBHBIE BH/IBI ITPOSIHPOBAHHI FeOMETPHYECKHX (POPM ITIOCKOCTH.
OrmnpeeneHHe H CBOHCTRA IIEHTPAJIbHOI'O ITPOEIHPOBAHH.

JIMHII CBA3H.

ol

Tema 13. HaxoxaeHre AN IepeceyeHNS ITIOCKOCTEH OOIIET O ITOMIOK EHILST

I. IImOCKOCTh Ha YepTeXKe.

2. KnaccuduKkalms IDI0CKOCTEH IO PacIIONIOKEHHIO OTHOCHTEJIBHO TUIOCKOCTEH ITPOEKITHH.
[ [ITOCKOCTE YPOBHSL.

3. B3ammHBIe paclIoOKeHHS ABVYX ITPSMBIX.

4. IlpHHamIeKHOCTh TOYKH H ITPSMOH IIJIOCKOCTH.
Tema 14. HaxoxxaeHHe HATYpalbHOH BETHYHHEL INIOCKOCTH METOAOM ITOBOPOTA IJIOCKOCTH

[TaparmmemsHOCTE MPSAMOH M TUIOCKOCTH.
[TapamiensHOCTE ABYX INIOCKOCTEH.

[IepeceueHne mpsAMOH U IDIOCKOCTH.
IlepeceueHne MPOEHHPVYIOIIEH ITPSMOH C ITIOCKOCTBIO OOIIET O TTOIOKEHHS.

2\

Tema 15. IlocTpoeHHe IMPKYIHLHBIX KPHBBIX (ATIIIHIICOB B H30METPHH)

1. OrmpenpeneHne KPHBOH JIMHHH.
2. KmaccuduKalips IpsMbIX.

3. IlocTpoeHHe srUTHIICA.

AOKYMEHT MNOANMCAH
ANIEKTPOHHOW MNoAgrnncbio
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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Tema 16. IlocTpoeHHe IMPKYILHBIX KPHBHIX (ATIHIICOB B JHMETPHH)

Kpusas nmuHms.
Kitaccndnkalsa KpHBBIX.
[IpocTpaHCTBEHHBIE KPHBEIE.
[I1mockHe KpUBBIE JTHHHH.

2\

Tema 17. HDCTPDEI—HIH IEpeCCHCHHA ITPH3MbI HJIOI ITHPAMILABI ITIOCKOCTBIO HACTHOI' O ITOJIOKCHHA

Ki1accrdnkalgiss MHOrOrpaHHHKOB.
[TocTpoeHHe MpOeKIHMH MHOIOI' PAHHHKA.
CedeHHe MHOT OTpaHHHKA ITIOCKOCTBIO.
CedeHHe ITPH3MBI ITIOCKOCTBIO.
CedeHHe IHPaMHABI INIOCKOCTBIO.

SNk W=

Tema 18. IlocTpoeHHEe pa3sBEPCTKH YCEUEHHOH ITPH3MBI HIH ITHPAMH IbI

1. PasBeprxka.
2. llocTpoeHue pa3sBepPTKI ITIOBEPXHOCTH YCEUEHHOH ITHPAMI/IHI.

3. IlocTpoeHHe pa3BepTKH MHOIOI'PAaHHHKA.

I1oBBINIEHHBLIA YPOBEHDb
Tema 19. [locTpoeHnEe aKCOHOMETPHYECKOH ITPOEKIIHI YCEUEHHOH ITPH3MBI HIH ITHPaMH bl

1. CYIIHOCTH aKCOHOMETPHYECKHUX IPOEKIHIT H MX BH/IBI.
2. IlpsmoyronpHass aKCOHOMETPHSL.
3. KocoyrompHass aKCOHOMETPH L

Tema 20. HGCTPGEHIIE IepeccHcHHA TCII Bpalll €HITA ITJIOCKOCTBIO YaCTHOI'O ITOJIOMKEHIA.

1. OOumH coydyan HaXOXAEeHHS TOUEK IIEPeCeUEeHHS IPSMOH C ITIOBEPXHOCTHIO BPalllcHH .
2. YacTHBIE CIIYYaH ITOCTPOEHHS TOYEK IIEPECEUEHHS IIPSAMOI C ITOBEPXHOCTHIO BpaIllEHH L.

Tema 21. IlocTpoeHHEe HATYPaAIBHOH BEIIHYHHBI CEUEHHS

1. OmpeneneHne KOHYycCA.
2. CedeHHe MpSMOro KOHYca Pa3IMYHBIMH IDIOCKOCT SIMH.
3. YacTHBIE cITy4yaHl ITOCTPOEHHS TOUEK IMepeCceYeHHS IMPSAMOIL ¢ TOBEPXHOCTHIO BPaIIleHHS

Tema 22. IlocTpoeHHE pa3sBePCTKH YCEUEHHEBIX TeJl BpallleHHs.

1. PasBeprka yceueHHOI 0 KOHYcCa.
2. Paspeprka yceueHHOr O I[IUIHHIPA.

Tema 23. IlocTpoeHHE aKCOHOMETPHYECKOH ITPOEKIHH YCEUEHHBIX TEI BPAIL[EHH.

1. OmnpeneneHie KOHYcA.
NOKYMEHT NOAMWUCAH
SNEKTPOHHOWM NMOANMUCHIO
CepTucbukar: - 12000002A633E3D113AD425FB50002000002A6
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Tema 24. IlocTpoeHHe IIMHMH IIepeceYeHHS MIBYX IIOBEPXHOCTEH BpallleHHS CIIOCOOOM
BCIIOMOI'aTEIbHEIX CEKYIIHX TUIOCKOCTEH

o
-

Paseeprka OOKOBOH ITOBEPXHOCTH I[IIIHH/PA.
DKBaTOp MOBEPXHOCTH BPAILCHH L.
[TocnemoraTenbHOCTE JeHCTBHH ITOCTPOEHUS IIPOEKIHH JINHHH TIEPECEUEHHUS.

el S

Tema 25. llocTpoeHHe JIMHHHM II€peceUYeHHsS [IBYX IIOBEPXHOCTEH BpaIlleHHS CIIOCOOOM
BCITOMOTI'aTEJIBHEIX CEKYIIHX c]ep.

1. Cnocob BcImoMoraTeIbHBIX CEKYITHX ciep.
2. llocnemoBaTelIbHOCTh JEHCTBHH IIOCTPOEHHS IIPOEKIHH JINHHH II€PeCeUeHHS.
3. DKBaTop IMOBEPXHOCTH BPaII[CHHSL.

Tema 20. IlocTpoeHHe aKCOHOMETPHYECKOH ITPOEKI[HH JeTalld

1. I'maBHBII BHI.
2. JIMHMH INTPHXOBKH CEYEHHI Ha aKCOHOMETPHYECKHX H300paKeHHSIX.

Tema 27. Tema reoMeTpHYECKHE

1. IIpoekipm IHIHHIpa H KOHYyCA.
2. IlpoekimH rmpaMuIbI.
3. IIpoexipoi ImpHu3M.

Tema 28. Teno yceueHHOE.

1. HarypanpHas BeTHYHHA (PHTYPBI CeUeHHS.
2. CyImHOCTE criocoda 3aMeHBI IITIOCKOCTEH ITP OSKITHIH.
3. JInanm cruda pasBepTOK.

Tema 29. Yeprex MomeH

1. TexHHYeCKHIT PHCYHOK H aKCOHOMeTPHYEeCKas IIPOESKISL
2. IlocnemoBaTeabHOCTh BBHIITOJTHEHHS TEXHHYECKOTO PHCYHKA.
3. OCHOBHBIE BHJBI TEXHHYECKHX PHCYHKOR.

Tema 30. Paspessl mpocTeie

1. OO0o03HayeHHE paspesa.
2. CoeauHEHHE TTOJIOBHHEI BHJIA C TIOJIOBHHOH pa3pesa.
3. Otan4yne paspesa OT CEUEHHS.

Tema 31. Paspessl ClIOXKHEIE

1. CII0KHBIH H IIPOCTOH Pa3pesHl.
2. lloHaTHE O CIIOXKHEBIX pa3pesax.

3. O0o3HaueHHEe pazpesa.
[JOKYMEHT MOANMUCAH
3NEKTPOHHOW NMNOAMUCHIO
Ceptudvkar: = 12000002A633E3D113AD425FB50002000002A6
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2. llopsamok cocTaBIeHHS 3CKH3a JeTalH
Tema 33. Dcku3 HITYIEPa

1. AHamiz geTai.
2. Tlopsmok cocTaBiIeHHS 3CKH3a JIe TalIl

Tema 34. CoemHeHHE pe3b00BOE

YcrnoBHbBIE 0003HAUYEHH S KPETTEKHBIX JeTallcH.

[ IprMepEI YCIIOBHBIX 0003HAYEHII.

PaspaboTrka G0JITOBOrO COeHHEHHS.

IlocieqoBaTenbHOCTE BEIYEPUHBAHHS OOJITOBOIO COETHHEHH 5.

b\

Tema 35. CoegHHEHHE CBAPHOE

Cpapka. Ceapka JaBIEHHEM.

CBapka IUIaBJIEHHEM.

Bl CBapOYHBIX IIBOB.

Y cImoBHBIE H300paKeHH I H 0003HAYEHHS IIIBOB CBAPHEBIX COEMITHEHHI.

BN

Tema 36. Koseco 3ybGuaroe

1. OCHOBHEIE ITapaMETPHI 3yOUaTOro KoJjeca.
2. IlapameTpsl IUTHHAPHYECKHX 3YOUATBIX KOJIEC.
3. BrInoiHeHHe pacuera 3JIEMEHTOB 3y0UaToro Koieca.

4.4. Memoouueckite pexomenOaiti NO HAMICAHLIIO HAVYHBIX NEeKCNOoE (00KN1adoe, pegepamos,
acce, HAYUHBIX cmameti il m.o.)

[Iepen TeM, KaK IIPHCTYITHTH K HAITHCAHHIO HAYYHOTI'O TEKCTA, BAXKHO pa300paThCs, KaKOBa
HCTHHHAA IIEJIb BAIIIET0 HAYYHOI'O TEKCTA - 3TO ITOMOJKET BaM Pa3syMHO PACITPELEIINTE CBOH CHIIBL
H BPEMS.

Bo-TIepBRIX, CHaYala HYXHO OIPEIEIIHTLCS ¢ HAEEH HAYYHOIO TEKCTa, a JUIS BTOro
He0OXOAHUMO HayYHThCS THOO OTHOCHTHCS K Pa3HBIM SBIeHHSM H (PaKTaM HECKOIIbKO KPHTHYECKH
(CBOSL HJesl — KaK HHas TOYKa 3peHHs), MO0 HAyUYHTHCS YBIEKATHCS KAKHMH-TO H3BECTHBIMH
HJesMH, KOTOpble HYXKIAIOTCI B Jopaborke (Maesd — KakK OIITHMHCTHYECKAs ITO3HIHS H
HAaITPaBIEHHOCTh Ha JajIbHelllee COBePIIEHCTBOBAHHE YKe H3BECTHOI0). BO-BTOPBIX, HAYUHTHCS
OPraHH30BEIBATH CBOE BPEMSL

[TrcaTh cremyeT SICHO H IIOHSATHO, CTapasCh OCHOBHBIE ITOJIOKEeHHS () OpPMYIIHPOBATh YETKO
H HeJBYCMBICIIEHHO (YTOOBI H caMOMY ITOHATHO OBIIIO), a TaKXKe CTPEMSICH CTPYKTYPHPORATh CBOM
TEKCT.

CHcTeMaTH3alMsd H aHaIW3 H3YUYEHHOH IJHTepaTyphl II0 IIpoOJIeMe HCCIELOBAHHS
ITO3BOISIOT CTYAEHTY Harmicars paboTy.

PaGoumii BapHaHT TeKcTa JOKIaja IIPeJOCTABISETCS PYKOBOMUTEIIO Ha IPOBepKY. Ha
OCHOBE paboyero BapHaHTa TEKCTa PYKOBOJAHUTEIIh BMECTE CO CTYIEHTOM OOCYXKIaeT

BO3MOAFHOCTH ,I[GpﬂﬁﬂTIﬂI TCKCTA, cTO Gd)GpMHEHHE.

C'mpvrkmvna doxnaon:
[NOKYMEHT NOANUCAH

SMEKTPOHHOM MOANVCHIO BeJEHHH HEOOXOAHMO 000CHOBATh BEIOOD TEMBEI,
CepTuchukar: |1112000002A633E3D113AD425FB50002000002A6 aHNs, 0OBEKT HCCIIeTOBAHHS, OCHOBHBIE I[ETH H
Bnapeneuy: ebayxopa TateAHa AnexkcaHOpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
178



— (OCHOBHAS 4acTh COCTOMT H3 2-3 paslelloB. B HHX pacKpBIBAETCS CYIh HCCIEIYEMOH
IpoOieMBl, TIPOBOAUTCA 0030p MHPOBOH JHTEPaTYPhl H HCTOUYHHKOB MHTEPHET ITO ITpeaIMETY
HCCIIEAOBAHUS, B KOTOPOM JAeTCs XapaKTepPHCTHKA CTEIEHH Pa3pabOTaHHOCTH ITPOOIIEMBI H
aBTOPCKAasl aHaIMTHYEeCKas OILIEHKA OCHOBHBIX TEOPETHYECKHX IIOAXOIAOB K €€ PEIIESHHIO.
M3moxeHHe MaTepHala He [JODKHO OIpPaHHYHMBATHCS JIMIIG OIMMCATEIIbHBIM IIOAXOIOM K
PACKPBITHIO BBIOpaHHOM TeMBl. OHO TakKXe MJOIKHO COHEpkKarh COOCTBEHHOE BHIEHHE
paccMaTpHBAEMOIL ITPOOIIEMBI H H3JIOKEHHE COOCTBEHHOH TOYKH 3PEHH S Ha BO3MOJKHBIE ITYTH €€
peIeHn .

— 3axmoueHHe (1-2 cTpaHHIBI). B 3aKmiouyeHNH KpaTKO H3IararoTcs JOCTHTHYTHIE ITPH
H3YUYEHHH ITPOOIIeMEI 1ETIH, IIEPCIIEKTHBEI Pa3sBHUTH S HCCIIEAYEMOTO BOIIpoca

— CIHCOK HCITOJIB30BAHHOH IIHTepaTyphl (He MeHbIne 10 HCTOYHHKOB), B al()aBHTHOM
MopsAKe, O(pOPMIEHHBIH B COOTBETCTBHH C IIPHHSITHIMH ITPaBHIIAMH. B CITHCOK HCITOIBE30BaHHOMN
JIUTEPATYPHl PEKOMEHIVETCA BKIIOUATh Pa0OTHl OTE€YECTBEHHBIX H 3apYyOeKHBIX aBTOPOB, B TOM
YIICIIE CTaThH, OIIYOIHKOBAHHEBIE B HAYYHEIX KYPHAIaX B TeUEHHE ITOCIETHNX 3-X JIET H CCBIIIKH
Ha PecypCH ceTH MHTEepHET.

— Tlpmmoxenue (IIpH HeOOXOIHMOCTH).

Tpeboeaniia x oghopmnenitio:

— TEKCT C OJTHOH CTOPOHEI JIHCTA,

— 1mpudT Times New Roman,

— Kerab mpHdTa 14;

— MEKCTPOYHOE paccTosHue 1.3,

— TIOMS. CBEPXY 2,5 CM, CHH3Y — 2,3 CM, ClIeBa - 3 CM, cItpaBa 1,5 cM;
— pedepaT gomkeH OBITh IPeJCTARIIEH B COPOIIIOPOBAHHOM BHJIE.

llopadok zawpumul doxnaoa:

Ha zamry mokmnaga OTBOIHTCS S5-7 MHHYT BPEMEHH, B XOIe KOTOPOrO CTYAEHT JOJIKEH
ITOKa3aTh CBOOOMHOE RBIIAJIEHHE MaTepHAJIOM II0 3asABJIeHHOH Teme. IIpH 3ammre DOKIana
ITPHBETCTBYETCS HCIIOIb30BAHHE MYJIbTHMEIHA -TIPE3CHTALIH.

JloKmag OIIEHHMBAETCS IO CIEAVIOIMM KPHTEpPHSAM: COOMOAeHHEe TPeOOBAaHHI K €ro
0(hOPMIIEHHIO, HEOOXOIHMOCTh H JOCTAaTOYHOCTh JJISI PACKPHITHS TeMEI ITPHBEAEHHOH B TEKCTE
IOK/IaJa HH(pOPMAIlHH, YMeHHEe CTyAeHTa CBOOOJHO HM3jIaraTh OCHOBHEIE HJIEH, OTPa’keHHEIE B
IOKIIazle, CIIOCOOHOCTh CTYIEHTA ITOHATh CYTh 3ajJaBacMbIX ITPEIIOAaBaTEIIEM H COKYPCHHKAMHI
BOITPOCOB H C(POPMYIIHPOBATh TOUHBIE OTBETHI Ha HHX.

Kpumepuit oyerxu:

Oyernxa « onmmiyno » BBICTABIISETCS CTYIEHTY, €CIIH B JOKIAJE CTYAEHT HCUEPIILIBAIOIIIE,
ITOCIIEA0OBATEIILHO, YETKO H JIOTHYECKH CTPOHHO H3lIaraeT MarepHan, CBOOOIHO CIIPaBIISIETCS C
3aJlayaMi, BOIIPOCAMH M JIPYTHMH BHIaMH ITPHUMEHEHHS 3HAHMIH, HCIIONB3YET IS HaITICaHI I
IOKIaJa COBPeMeHHBIE Hay4HBIe MaTepHallbl, aHaIH3HPYyeT IIONYYEeHHYIO HH()OpMAIHIO,
ITPOSBIISET CAMOCTOSTEIILHOCTD ITPH HAITHCAHHH JOKJIa1a.

Oyernxa «xopouto» BBICTABISETCS CTYAEHTY, €CIH KaueCTBO BEINIOJIHEHHS JOKIIaza
JOCTaTOYHO BBICOKOE. CTYAEHT TBEPAO 3HAET MATEPHAII, TPAMOTHO H IO CYII[ECTBY H3JIaracT €ro,
HE JOIYCKas CYILECTBEHHBIX HETOUYHOCTEH B OTBETE Ha BOIIPOCHI ITO TEME JOKIa1a.

Oyernxa «yooenemeopunelbHo» BBICTABISETCI CTVAEHTY, €CIH MaTepHal JIOKIIaja
H3IIAaraeTcsd YaCTHYHO, HO IIPOOENIbl He HOCAT CVYIIECTBEHHOI'O XapakTepa, CTYIAEHT IOITYCKAET
HETOYHOCTH H OMIMOKH ITpH 3allTe JOKIIaja, JaeT HeJOCTaTOUYHO ITPaBHJIbHEIE (DOPMYIIHPOBKH,
HaOIIOMAIOTCS HAPYIIEHHS JIOTHYECKOH ITOCIIEA0BATEILHOCTH B H3JIOXKEHHH MaTepHala.

NOKYMEHT NOOMUCAH 'ABJISIETCS CTYIEHTY, €CIIM OH HE ITOATOTOBHII

INEKTPOHHOW NOAMMCHIO . CTYZeHT HEYBEPEHHO H3IaracT MaTepHall
Ceptuchmkar: 12000002A633E3D113AD425FB50002000002A6 Lo
Bnapeneu. ebayxoea TaTeAHa AnekcaHapoBHa '
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MaxkcHManbHO BO3MOJKHBEIH Oalll 3a BeCh TEKYIINHI KOHTPOIL VCTAaHABIHBACTCS PaBHBIM
55. TekyIee KOHTPOIbHOE MEPOIIPHATHE CUHTAETCS CAAHHBIM, €CIIH CTYJIEHT ITOJIYYIUII 3a HET'O HE
MeHee 60% OT YCTaHOBIIEHHOT O JJISI 3TOI'0 KOHTPOJISI MAKCHMAIILHOI O 0aiuia. PEHTHHIOBEIN Gal,
BBICTABJISIEMBIN CTYAEHTY 3a TEKYINEe KOHTPOJIbHOE MEPOIPHATHE, COAHHOE CTYAEHTOM B
YCTaHOBJIEHHBIE TI'PaHKOM KOHTPOIBHBIX MEPONPHATHH CPOKH, OIPEIEISCTCS CIIEIYEOIIHM
oOpaszoM:

YpoBeHb BEITOIHEHHI KOHTPOIBHOTO 3aiaHid | PeliTHHToBELI 6ami (B % oT MaKkcHManbHOro 6amna
32 KOHTPOILHOE 3aJIaHIIE )

OTIHYHBLT 100

X opornt 80

Y TOBIIETBOPHTENE HEIH 60
HeyIoBie TBOPHTEIS HELI 0

Tembl 3cce (pedpepaToB, J0KIAA0B, COOOIEHMH)

ba30BbI YPOBEHDb

HMHxeHepHas rpaHKa.
HauepraTenbpHasa reoMeTpHI H HHKeHEPHAs IrpadHKa.
OCHOBHEBIE ITOHATHS TPeXMEPHOH I'papHKH.
[TocTpoenne cereBoro rpadHka.
CoOBpeMEHHBIH 3Tall Pa3BHTHS HHKEHEPHOH JIeATEIIbHOCTH H ITPOEKTHPOBAHHS.
TexHHYecKHe YCTPOMCTBA, HCIIOIb3YeMbIE B KOMITBIOTEPHOI rpapHKe.
YucneHHbIE METOJIBI PEIIEHHS HHKEHEPHBIX 3a]1au.
CoOBpeMeHHBII 3Tall Pa3BHTHS HHKEHEPHOH JIeITeIIbHOCTH.
KpuBbIe IIMHHH H ITOBEPXHOCTH.
. CrtocoOkI Impeo0pa3oBaHisI KOMIIIEKCHOTO YepTeKa, IIPHMeHEeHH e ITPH H300paKeHHH

IMpEIMETOB

Tt Al

L —
:I .

I1oBBINIEHHBLIA YPOBEHDb

1. IloHsATHE reoMeTpPHYECKOr0 MOJIETHpOBaHHA. ['pad.

Momynupyrolre HazHadeHHe IIaH-TpaHKH, PacuéTHO-HIIIFOCTpallHOHHOE Ha3HauYeHHe TUIaH
rpapHKH.

KOMITIEKCHBIN YepTeK TOUKH. [ OpH30HTaIbHAS ITIOCKOCTD ITPOEKIIHH.

[IoHsaTHe TOUKH. [IoHSTHE ITPSIMOH H ITIOCKOCTH.

[IomoxkeHHe TOUKH B ITPOCTPAHCTBE TPEXMEPHOI'O YITIA.

[ IpHHaIIEKHOCTS TOYKH JIHHHH.

[IepeceueHne MTOBEPXHOCTH € ITIOBEPXHOCTHIO.

PertieHHe MO3HIMMOHHBIX 3a/1a4.

CTE[H,I[HPTI{BIE dKCOHOMCTPHYCCKHE ITPOCKITHIH.
0 HGCTPDEHHE: I'COMCTPHYCCKIHX (1)111"}31) B dKCOHOMCTPHH ITO 3aJdHHBIM OPTOI'OHAJIbEHBIM ITPOCKITFAN

e

'-‘-QDQ*--JCT‘.UI-P-LJJ

KoHTpoJIb caMoCTOSATEeIbHOH PA0OThI CTY/IEHTOB

NOKYMEHT NoanncAH
INEKTPOHHOW MOAMACKIO JBOAHTICA ITPCIIOAABATCIICM B daYJIHTOPHI.
Ceptuchmkar:  12000002A633E3D113AD425FBS0002000002A6 HTPOILS: CGﬁECE,I[GEﬂHIIE:: OIIEHKA BBIIIOTHEHHS
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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[TompoOHBIe KpHTEepHH OIeHHBAHHS KOMIIETEHI[HII TpHBeJeHbI B (DOHIe OI[eHOYHBIX
CPEJICTB JJIS IIPOBeJeHH TeKYINEH H ITPOMeKYTOYHOH aTTeCTallHH.

CnHcok JUTepaTypshl 114 BeinoJaHeHusa CPC

OcHoBHAA JIHTEpaTypa:
1. Cemenora, T.B. HadeprarenmpHad reoMeTpHsa. MHKeHepHas rpadHKa OIeKTPOHHBIH

pecypc : yueOHoe mmocobme / E.B. IlerpoBa / T.B. CemeHoBa. - HauepraTembHas reoMeTpHSL
WMmxeHepHass rpaduka, - HoBocuGHpck : HoBOCHOHpPCKHI TOCYZAapCcTBEHHBIH arpapHbII
yHHBepcHTET, 2012. - 152 c.

2. JleonoBa, O. H. HaueprarenmpbHasa reoMmeTpusl. WHkeHepHas rpadrka B IMpHMepax H
3ajladax OIeKTPOHHBIH pecypc . YueOHoe rmocodne / O. H. Jleonora, E. A. ConmoayxuH. - CaHKT-
IletepOypr :  CaHKT-lleTepOVyprckmii  TrOCYAApPCTBEHHBIL — apXHUTEKTYPHO-CTPOHTEIIBHBIH
yHHBepcHuTeT, Ob6C ACB, 2015. - 77 c.

3. KokoruH, H. . HaueprarenpbHasa reoMeTprsa. MHKeHepHas rpadHka | MeTOJHYECKHE
yKa3aHHS 110 BBEIIMOIHEHHIO JOMAIIHHX 3adaHui (3rmopoB) 3a I cemectp / H. M. KokouH, T. M.
KoHaparseBa. — MockBa : MOCKOBCKHH I'OCYIapCTBEHHEBIN CTPOHTENBHEIN YHHBEpCcUTET, DbC
ACB, 2013. — 66 ¢. —ISBN 2227-8397. — TeKcT : 37IeKT pOHHEIH // 31eKTPOHHO-OHOTHOTEeYHAas
cuctemMa [PR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/23733.html — Pexmm
IOCTVIIA: JJIS aBTOPH3HP. ITOIb30BaTEIEH

Jlomo/IHMTe/ILHAA JIUT €paTypa:
I. CymipyH, JI. M. OcHoOBEl uepueHHd M HaueprarernpHass reoMeTpusa. MHKeHepHad

rpaduka; yuebHoe rmocotue / JI. Y. CympyH, E. I'. Cympyn, JI. A. YcTrorora. — KpacHosIpeK :
Cubnpckuii peaepampHblil yHHBepcHTET, 2014, — 138 ¢. — ISBN 978-5-7638-3099-6. — Tekcr
. 3JIeKTPOHHBIH // OnekTpoHHO-OHOmmoreyHass cHcTemMa IPR BOOKS : [camt]. — URL:
http://www.iprbookshop.ru/84285.html. — PexuM foctyra: st aBTOPH3HP. ITONB30BATEIIEH

2. YexmapeB, A. A. HaueprarenbHas reomeTpus. MHkeHepHasa rpaduka H yepyeHHE
yyeOHHK 719 BY30B / A. A. UekmapeB. - 3-e u3ja., repepal. u goi. - M. : FOpaiir, 2011. - 471 c. :
HII. - (OcHOBHI HayK). - I'pud: Pex. MO. - BuGmuorp.: ¢. 465-466.
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OEJEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBEPA30OBATEJIBHOE
YUYPEXJAEHHWE BEICIHEI'O OBPA3OBAHHKWA
«CEBEPO-KABKA3CKUN CDEI[EPAJIBHBIFI YHUBEPCHUTET»
[Iarrropckit HHCTHTYT (prman) CKOY

MeToanueckue yKkazaHusi

I10 BBITIOJIHEHUIO pacu€THO-Tpaduueckoil paboTh
10 JMCITUILIINHE
«HauepraresbHas reomerpusi. CTpouTesibHOE YepueHUE)
1A HatrpaBiieHuA 1noArotoBku 08.03.01 CTtpourtebCTBO
HaIlpaBJIEHHOCTE (Ipo ik ) CTpOUTENLCTBO 34aHHH M COOPYKEeHHI

IIaTuropck
2022

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
182



COAEPKAHHUE

BBE JIEHHE

l. LIEJIL H 3ada'H H3VHUCHIT JICITIHILIITHEL

3
3
2. DOopMYIIHPOBKA 3aJlaHHS H er0 00heM 3
3. O0mme TpeOoBaH K HAITHCAaHHIO H 0()OPMIEHHIO PabOTHI 3

4

4. PexoMeHJIAI[HH ITO BEITIOTHEHHIO 3aIaHHI

5.1. IlepedyeHbp OCHOBHOH H JOIIOIHHTEIILHOH IIHTepaTyPhl, HEOOXOIMMOH U1 OCBOeHH

U CITHITTHHEBI 12

5.2. IlepedeHb yueOHO-MeTOMHYECKOr 0 00eciIeYeHH I CaMOCTOITEIIhHOH Padb0oTEl 00OVUAIOIIHXCS

10 TUCINIUIHHE ( MOJIVIIIO) 12

5.3. IlepeyeHs pecypcoB HH(OPMAIHOHHO-TEIeKOMMYHHKAIIHOHHOH ceTH « HTepHEeT Y,

HeOOXOINMBIX IS OCBOEHHS THCIHIUIHHEL ( MOIVIISI) 13
[IOKYMEHT MNMOAONWCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022
183



BBE/IEHHUE

1. Ieb H 3302498 H3YYeHHSA THCIHILTHHBI

L{emsmvi OCBOEHHS JHCIMIUIHHEL « HaueprarenpHasa reoMeTpHs. CTPOHTEIBHOE YEPUESHHEY
SIBIISIEOTCS.  SIBIISIEOTCS:. TIOJIYYEHHE 3HAHHH, YMEHHH H HABBIKOB IIO ITOCTPOCHHIO H UTEHHIO
ITPOEKIIHOHHBIX YepTekeH H YePTEeKeH CTPOHTEIBHBIX OOBEKTOB, OTBEYAIOIIMX TPeOOBaHISIM
CTaHJapTH3allHH H YHH(HKAIMH, OCBOEHHE CTYIAeHTaMH COBPEeMEHHBIX METOJOB H CPEeJCTB
KOMITLIOTEPHOH T'paHKH, ITpHOOpeTeHHE 3HAHHI H YMEHHH IIO ITOCTPOEHHIO I'eOMeTPHYECKHX
MOJiernel 0OBEKTOB.

3ajayaMH OCBOEHHMS JUCIIUIMHBEI «HauveprarernsHas reoMeTpHs. CIPOHTEIBHOE
YyepueHHE» SABJIIFOTCS.  IIpHOOpeTeHHe IIpH H3yYeHHH «HaueprarenpHasd Te€OMETPHSL
CTpPOHTENBLHOE YepUYeHHe», HeOOXOAMMBIX 3HAHMH IS H3VYeHHS OOIIEHHKEHEPHBIX H
CIIELHAIbHBIX TEXHHYECKHX MHCIHIUIMNH, a TaKXe ITOCIEAVIOIEH HHKECHEPHOH IeSTeIIbHOCTH.
YMeHHS MpeIcTaBHTh MBICIIEHHO (POPMY ITpeaMeTa H B3aHMHOE PACITONIOKEHHE B ITPOCTPAHCTRE
OCOOEHHO BaXHO A 5H(PQPEeKTHBHOIO HCIIONE30BAHHS TeXHHYECKHX CpeJcTB Ha 0aze
BEIYHM CIIHTEIILHOH TEXHHKH JJIS MacIITaOHOr O IIPOEKTHPOBAHM A TEXHHYECKHX YCTPOHCTB.

A TaKke IIPHBHTHE CTYAEHTAM HABBIKOB IIPABHIILHOI'O M PAI[HOHAJIBHOI'O ITPHMEHEHHS
METOJIOB PEIIEHHSI KOHKPETHBIX ITPAKTHYECKIX 3ajay.

2. @opMyJIHPOBKA 32JaHHA H €0 00beM

3amaHHs Ha pacdyeTHO-TpadHyeckHe pabOTHl HHAHBHIYaJIbHbIe. OHH IIpPeJCTaBJIEHBI B
BapHaHTaX. HoMep BapHaHTa CTYJIEHT IIOIVYaeT Y IIPEIOgaBaTEs.

I'padprrueckyro yacTh PI'P CTYZeHTHI BRIMONHSIIOT Ha 4YepTeXHOil Oymare Qopmata A3
297x420 mm 'OCT 2.301-68.

B mpaBom HHKHeM VIiIy (popmaTa pacIiojlaraloT OCHOBHYIO HAIIIHCh. Bce depreku
BBITIOJIHSFOTCS B 3aJJaHHOM MacInTade. Bee HaaImCH, KaK H OTJeIbHbIE 0003HAYEHI B BHJIE OYKB
H I} P Ha YyepTeke JOIDKHBI OBITH BHIMIOIHEHBI YEPTEKHBIM IIPH(PTOM pazMepoM 3.5, S H 7 B
cooTBeTCcTBHH ¢ TpeboBaHHIMH ['OCT 2.304.-68 «I1Ipu(ThI YepTekHbIe». [IpH 00BOJKE UYepTekKa
XapaKTep H TOJIIHHA JIMHHH BBOIONHSETCSH B COOTBETCTBHH ¢ TpeboBaHHsIMH ['OCT 2.303-68
«JInHMN yeprexay. 3aJlaHHbBIE BJIeMEHTHI H300paKeHHH CIIeAyeT pacIiojararb Ha ITOJIe YepTexa
TaKUM O0Opa3om, YTOOBI OOECIEUYHBAIOCH ITPHMEPHOE PABEHCTBO CBOOOIHBEIX ITPOMEKYTKOB
CIipaBa M CJIeBa, CBEPXY H CHH3Y OT H300pakeHHil. [IpH 3TOM Hag0 VUHTBEIBAaTH BO3MOKHOCTH
PasMEIEHH S ITOCTIEAYIOIIHX ITOCTPOSHHIA.

3. O0mue TpedoBaHNS K BHIIOJTHEHHIO PadoT

B r1mporiecce H3VUEHHSI Kypca HayepTaTEIbHOH TeOMETPHH CTVYAEHTHEl BBITTOIHSIOT
o0sBaTelnbHbIe TpadpHiecKHe padoThl, IIPeICTaBIISIONIHE COO0H YepTeX Ha JIHCTe (popMaTa A4.

Ha odopmienie yepTeka IpeIbsSBILIIOTCS OIpelelIeHHbIe TPeOOBaHHS:

- Ha JoicTe (popMmara A4 YepTHTCS paMKa,

- OCHOBHAs HaJIIHCE.

OdopmiieHie YepTeka I rpadHueckoil padOTHI BEIIIOTHSIIOTCS ¢ COOMIOAeHHEM OOIHX
IIPABIII B COOTBETCTBHH CO cTaHmapraMH ExuHoN CHCTeMBI KOHCTPYKTOPCKOH JIOKYMEHTAIHH -
ECK/.

YepTexH pellleHHBIX 3a/1a4 BRIITOIHSIOTCS KapaHaaIloM B Maciirade M1:1.

JIMHMH YepTexa:
AOKYMEHT NOANMUCAH 0.8 MM
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Bce mpoMeKyTOUYHBIE TIOCTPOEHHS IOMKHBI OBITH IIOKa3aHBI Ha YepTeke TOHKHMI
muHIMH, 0.1... 0.2 MM pa3mHMyHBIMH I[BeTaMH (CHHHM, 3elIeHbIM, KOPHYHEBBIM H T. J.) B
3aBHCHMOCTH OT ITPHHAJIEKHOCTH K 3TaITy PEIIeHHS 33 aul.

Bce BcrmoMorareiabHBIE ITOCTPOEHHS HE CTHPATh M BCE TOYKH yepreka OO003HAUHTh.
Haxrmrcn 1 0003HaYeHH ST BEITIOHSIOTCS YePTEKHBIM ITPH(TOM.

[lepecekarorpecs ITIOCKOCTH MOTYT OBITh pPacKpalleHBl (OTMBITHI) Pa3HBIMH I[BETAMH
cr1albIM PacTBOPOM aKBapelIbHOH KPacKH Ha 00eHX IUTOCKOCTSIX.

4. PEKOMEH/JAIIWHA 110 BbIIIO/IHEHHUIO 3AJJAHUA

I"'padraeckas padora No 1 «OpopmMuTts TUTY/IbHBIN AHCT pacyeTHO-rpadpuueckoil paboThI»

I pudrhl YepTexnbIe (THI A)

M3yunuth mpapwia HanmucaHHI OykB H 1Hdp 1mo 'OCT 2.304-81. Ha 6ymare dpopmara A4
BBIYEPTHTh PAMKY H BBIITOITHHTh HAIIHCH IIPHQTaMH 5 H 7.

PexkoMmeHTyeTCs BHayalle BBINIOJIHHTh VIIPa)KHEeHHS II0 HAITHCAHHIO IIPH(Ta BCEro
arr(paBHTA Ha OTAEIIBHOM JIHCTE, HCIIOIb3YS BCIIOMOraTeEIbHYIO CETKY (pHC.1), AT TOro YTOORI
BEIPAa0OTaTh I'JIa30MepP A1 IPaBHILHOIO COOTHOINEHH I pa3MepOB H HaKiIoHa (75° ) OVKB H 1P
(75°).

[Tocre ympa)kHeHHI BBIIIOTHHTL HaJaImHcH Ha (opmare A4 (puc.2) yxe 0e3 CeTKH, OT
PYKH, B TIJIa30MepHOM MacinTabe, coOrojas HaKIOH OYKB, TOIINHHY JIMHHH IOpH(pTa H
COOTHOIMIEHH 3NeMeHTOB HpHdTa o ['OCT.

---------
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Puc. 1

Bce mporncHEIe, CTpoYHBIe OYKBEL H IH( Pl HA JIHCTE HMEIOT OJHY TONMIIHHY (|S|) it

mpHdTa. PaccTosHie Mekay OyKBaMH B CJIOBE PaBHO 1.5 - 2S, MeKIy CIIOBAMH B MPEIIOKEeHHH
- 6S.

Hamuobo.1ee XAapPpaKTEpPHbIC ﬂl[ll*lﬁlﬂl, Ha KOTOPBIC IIPCIIOA4ABATCIIE BCCI'Jd Gﬁpﬂ]l[ﬂET

OOKYMEHT MOANWCAH mrpudTa 1o I'OCT;
ANEKTPOHHOW MOAMNUCHIO
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Pexkomengamun. /111 Toro yroOwnl OYKBBEI He IIPRITaIM, COOMrOganack MX BBICOTA H
TIpeII0KeHHSI OBIIIH TOPH30HTAIBHBIMH, HEeOOXOJHMO € ITOMOINBIO IHPKYIIA (KPOHIMPKYIISA C
IBYMS HI'OIIKaMH) HJIH KaKOro-IIHOO APYroro IPHCIIOCOONIEHHS ITPOJaBHTh JBe IapalllIelIbHEIE
JIMHHH I10 BBICOTE CTPOYHBIX OVKB, B JHAITa30HE KOTOPHIX BHITIOJIHHUTE HauepTaHHe OVKB.

OcHoBHbIe TeopeTHUecKHe MmoJio:keHHA 1o Teme "'IlIpudrnr deprexnnie" 1'OCT
2.304-81.

Pasmep cOOTBeTCTBYET HOMePY HIPH(Ta i H OIMpeJensaeTcsI BRICOTOH IIPOIMHCHBIX OYKB B
MM. ['OCT morryckaeT cleAyrolnHe HoMepa (BBICOTY ITPOIMCHBIX OyKB) mipudra: 2,5; 3,5; 5; 7;
10; 14; 20; 28; 40.

BbicoTa CcTpoYHBIX OYKB Ha OJHH pa3sMep MeHbIIe pa3Mepa IPOITHCHOIO IIpHETA.
Hammpumep, a1 10 mpudTa BeIcoTa IIPOITHCHOH OYKBEI 10 MM, a BEICOTa CTPOYHEBIX OVKB OyaeT 7
MM. UMeeTcs 3aBHCHMOCTD IIIHPHHBI OYKB OT HX BBICOTHI:

IIInpuna nponuncHbIx 0YkB [,E.3.C - 6/14 h ; oykB A,JI.X II,BLIO - 8/14 h; nng Oyks
AMB -9/14h; 1T - 10/14 h; @ - 11/14 h; 1 BcexX ocTanpHBIX - 7/14 h.

IIInpuHa CTPpOYHBIX OYKB 3.¢ - 5/14 h ; 6ykB a,MI1LB,bLIO - 7/14 h; & - 8/14 h; T,p.111 -
0/14 h; g BcexX ocTaIbHBIX - 7/14 h.

['OCT ycraHaBIHBaeT IIPH(PT ¢ HAaKIOHOM (okomo 75° ) u 6e3 HaKIIOHA, IIPH(T THIIa A H
mpHT THIIA B. Bonee pacripocTpaHeHHBIMH SBILTIOTCS IIPH(PTHI HAKJIOHHBIE THITA A.

['padprueckas paGora Ne 2 «Pe3p00BBIe H3AEITH?

e pekoa I a HcrionHeHHe rocT

PP Jome Bonta [aiiru [MTaf okl EBaorra TMaiicu ITTafior!
1,10,19 M16 70 | 1 1 7798-70 5915-70 11371-78
2,11,20 M18x1,5 80 2 2 - 7796-70 15521-70 6402-70
3,12.21 20 90 | 1 2 7805-70 5927-70 11371-78
4,13,22 M16x1,5 70 2 2 - 7798-70 5918-73 6402-70
5,14,23 n1E 80 1 1 1 7796-70 15521-70 11371-78
6,15,24 M20x1,5 90 2 2 - 7805-70 5918-73 6402-70
7,16,25 M16 70 1 1 - 7805-70 5927-70 6402-70
8.17.26 MM18x1,5 80 2 2 2 7798-70 5918-73 11371-78
9,18,27 M20 90 1 1 2 7796-70 15521-70 1 1371-78
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I'padrieckas paboTa
No 3 «IlocTpoeHHEe CONPSDKEHMS JTHHIH Y
MeBapHaHTa | peibDa ImHHA HcnionHeHHe
TTH JTERH [TIITHITEEH T afxH ITTafi okl ITTITHIEKH ["afiKH [TTafide!
110,19 nM1ex1,5 50 - I 22036-76 S918-73 6402-78
2,11,20 M1z 33 - I I 22034-76 3915-70 11371-78
312,21 MMZ20x1,5 60 - 2 22032-76 S918-73 6402-70
4,13,22 n16 50 - I I 22038-76 5916-70 11371-78
514,23 15215 55 - 2 - 22036-76 5918-73 6402-70
6,15,24 W20 60 - I I 2203476 5915-70 11371-78
7.16,25 nM16ex1,5 50 - I 2 22040-76 5918-73 11371-78
AOKYMEHT TNOANUCAH : 22036-76 5916-70 6402-70
AINEKTPOHHOW NOANUCeBIO
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BEIMepTHTH ABE AeTaIH HCIIOIb3YS CIIOCOORI BRITTOITHEHHS CONMPSOKEHHIT Ha JIHCTe (popMarta
A3. YUeprex geraneH BEIIACT IIPEITOAABATEIL B COOTBETCTBHH CO CBOHM BapHAHTOM.

YKazaHHSg K BBOIOTHEHHIO TIpadHyeckoi padoTel No 3. J[ng m3o0pakeHHS OoyepTaHHI
JIETAIH HEOOXOANMO YCBOUTH ITOCTPOEHHE COITPSDKEHHI.

ComnpsykeHHEM HazbIBaeTCS IUIABHBIM II€PeXOJ[ OMHOH IHHHH (TIPpSMOH HIIH KPHBOH) B
IPYIVyio. IIpH BEOTOTHEHHH COIPSDKEHHH CIIEAYET PasiIHYaTh 3 3JIEMEHTA:

a) TOuKy conpspkeHnss M, N, T;

0) IIeHTp IYT'H conpskeHH O;

B) paJHycC JIYIH CONMpsDKeHHST R.

CoIpsKeHHe MPSAMBIX TIHMHUH. [lepeceKkaroliecs IMpsMbie 00pa3VyIOT OCTPEIH, IIPSMOH IJTH
TYIIOH YT OII.

Conpsioiceriie cmopoH npamoz2o yeaa 0y20il OKpyiCHocmii CTPOMM TaKuM oOpaszoM. Ot
BepIIHMHEL yIi1a B Ha ero croponsl AB, CB ornoxim orpesku BT u BT»2, paBHBIe 3aaHHOMY
paamyca R corpsraromen Qyru. M3 monyueHHBIX TOUeK conpspkeHus T 1 'Th TeM Ke pagnycoMm R
BBITIOJIHHM TIePECEYEHHE AV M OIIPeJeiIHM IeHTp O compsAraroei

ITYTH.
mynozo yenoe (Puc. 4)

COITPSTAFOINMMH IyTH. ]I
CTOPOHAM IIPOBEIEM Ha

Conpsdicenile Ccmopon ocmpozo 1
BBEITIOJIHMM TakK. CHayvamna HamjaeM LeHTp O
3TOI0 BHYTPH VIJIOB ITAPAJUIEIILHO Er0
paccToHHH R BCrioMorarelbHbIE ITIPSIMBIE H Touka O IepeceycHHe
IIPSIMBIX — LEHTP COIPSTaroIler IYTH . OKPYKHOCTH.  OITYCTHB
nepreHAuKyIISapel OM, ON m3 mieHTpa O Ha CTOPOHEI YITIOB, ITOIIYYHM
TOUKH cOIpsokeHus M 1 N.

Puc. 5 ComnpsokeHne CTOPOH
OCTPOrO yITIA.

JJIS1 MOCTPOEeHH A CONP SIZReHH sI P SAMOM JIMHHMM [ ¢ IyToH paguyca Ry,

NmpoBeeHHOH H3 IleHTpa O; (pHc.0), IPOBOJHM BCIIOMOTIaTElbHYIO IIPSIMYIO,
IMapaJIEIbHYIO IIPSMOIl 1, Ha PpaccTOSHHH 3aJ[aHHOI O pagHyca
corpsckeHst R, a u3 neHrpa O, IMPOBOINM BCIIOMOTaTEIIbHYIO JIVIY
pagnycoM R1+R. B Touke nepeceuyeHHS 3THX BCIIOMOTaTEeNbHBIX
JTHHHI TTOITYYaeM I[EHTP compspkeHHd O. M3 3TOrO IEHTPa OIIYCKAEM
IEPIIEHANKYISAP Ha IIPSIMYIO - IIOJIY4YaeM TOUKY COIpSKEHHS Ha

IpssMOoH M, 3areM coeuHSeM ILIeHTp O c IeHTpoM ayrH O; - B
repecevyeHHH IpsaMor OO, ¢ 3aJaHHON YT OI IoIIy4yaeM TOUKY
COIPSDKEHHS Ha Ayre — TOYKY N. Mexny L f s HaHIeHHBIMH TOYKaMH M
H N paguycom R 1poBogum  Iyry : COTIPSDKEHHS.

Puc. 6 CornpsokeHHe ITPSMOH

JOMHUH C YT OH.
ConpsizkeHHe OBYX OKPYKHOCTel. [IpH ITOCTPOEHHH COMPSIKEHHS ABYX OKPYKHOCTEH
IYTOH TpeTheH OKPYKHOCTH 3aJlaHHOTO pajuyca BO3MOJKHEI JBa BapHaHTa: BHellHee H
BHYTPEHHEE CONPSDKEHHE. LleHTp e6HewrHezo conpsascenus OKPYAKHOCTEH IYTOH 3aJlaHHOIO
pagnyca R JTOIKEH OTCTOATH OT OKPYKHOCTEH Ha OJHOM M TOM K€ pacCTOSHHH, paBHOM R. UTOOGHI
ITIOCTPOHTE ILieHTP O compsraroien AVIH, U3 IEHTPOB OKpYKHOCTEH O; H Oz IIPOBEAEM IBE
BCIIOMOraTeIbHbeIe AVIH paguycaMH Rj+R # Ro+R 10 HX B3aHMHOro IrepeceuyeHHs. T OYKH
conmpsbkeHHI M u N 51eXxaT Ha JHHHIX, COeJHHSIOIMX I[eHTPhl OKpyXHOocTeH. (Puc.7a)

Cormpsrarolnas Ayra KacaeTcs 3aJaHHBIX OKPYKHOCTEH BHEIIHEH CTOPOHOH.
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Buympernee conpacerue okpy:KHocTell ayroil zaganHoro pamuyca R (Puc.70).
Conpsaramonmas Qyra Kacaercs 3aJaHHLIX OKPY/KHOCTeH BHYTpeHHeH cropoHom. Ilentp O
CONpAranmEen AYrH onpenessiercsa mepecevyeHueM AYT BCIIOMOIaTelbHBIX OKPY/KHOCTEH,
pamiychbl KOTOPBIX paBHLI pasHOCTAM R — Riu R — Ra. Touka conpsuxenns 11 1 T2 Jjieskar
HA IepecevYeHHH ¢ JAYraMH [JAHHBIX OKPY/KHOCTeH JIMHHH, COeJHHSIOIMX I[eHTPbI
okpyxHocTelt O1 1 O2 ¢ neHTpom O.

a) 6)

PucyHoK - 7 Conpsa)KeHue ABYX OKPYXHOCTEN a) BHelwHee; 6)

['padprueckas pabora Ne 4 « BeryepunBanue pabodyero yeprezka Bajla H ero 3CKH3a

PucyHok 8 - Ban

JleTanp Bal (pPHCYHOK 8) OTHOCHTCS K I'PYINIe JAeTalell, OrpaHHYeHHBIX ITPEHMYIIECTBEHHO
ITOBEPXHOCTSMH BpallleHHI M IIpeJHa3zHaueHa IJIS Tepefadyd KPYTSINero MOMeHTa. JleTans
ITony4yaercs mpH oO0paboTKe HAa TOKApPHBIX CTaHKaX, €€ OCh PACIIONAraeTcs IOPH30HTAILHO, YTO
COOTBETCTBVYET ITIOJIOKEHHIO JETAIH B IIPOIlECCe HM3TOTOBIIEHHS, ITOCKOIBKY TOKApHBLOI pPe3ell
IIepeMeIacTcs clipaBa HaineBo. 1 ygoO0CcTBa UTEHHS YepTeka JeTalb o0pallaroT Ha YepTexe
BIIPaBO TOH CTOPOHOH, Ha KOTOPOH ITPOMU3BOJUTCS OOJIbIIIee YHCIIO OIEPALHI ITPH e€ 00paboTKe.

an%?rwpgﬁnggﬁ%%ﬂmim )T TaK, YTOOBI OCh OBblIa MapawieIbHa OCHOBHOIM
CepTudnkaT:  12000002A633E3D113AD425FB50002000002A6 M HaxO/MIMCh JieBee YHaCIKOB ¢ McHBINMH
Bnanenéil: || IIe6sykosa TaTbaHa ANSKCAHAPOBHE OCTAHOBKH Pa3sMEPOB ITIABHBII BHJ{ MOXET OBITh

SUSHIAMIH (Hﬂ CBG@DI{HGM ITOJIC UCPTCKa HIIM Ha
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clie[le CeKyIleil IDIOCKOCTH), a TakKKe BBIHOCHBIMH 3IIEMeHTaMH, pa3sMePhl KOTOPBIX CIIOXKHO
IIPOCTAaBHTh Ha ITIABHOM BHAE (HaIlpHMep, IPOTOYKH). HeoOXomuMble pa3pesbl H CeYeHHS
BRINIOJIHSEOTCA 110 'OCT 2.305-68 M B COOTBETCTBHH C PEKOMEHAALIMSIMH, ITPHBEAEHHBIMH B
TAaHHBIX METOMHYECKHX YKa3aHIIX.

b-b

PucyHoK 9 - PabGowrit yepTé X Bama

[lepen BEIMMOIMHEHHEM palbo4yero 4yeprexka CTYAEHTY PEKOMEHIVETCS BBIIOJHHTHL 3CKH3
BaJIa H MPEABSIBHTE €0 HA IIPOBEPKY ITPEIogaBaTelro. M TOIBKO IT0CIIE ITONYYEHHS BO3MOKHBIX
PEKOMEHIAIIHIL CO CTOPOHBI IIPEIlOfaBaTellsl, a TakKKe IIONYYEHHS OJOOpeHHS Ha 53CKH3,
IIPHCTVYIIATh K BBIIIOIHEHHIO IIOJIHOL[EHHOIO padodero ueprexa peranu. Ha pucynke 10
IIpeJicTaBIIeH SCKH3 Balla, (opMa KOTOPOIrO ITOTHOCTBIO BBISIBIIEHA OJHHM BHIOM C TpeMd
MECTHBIMH pa3pe3aMH, a TaKKe YETBIPbMS BBIHOCHBEIMH CEYEHHSAMH H OJHHM BBIHOCHBIM
3JIEMEHTOM b.

BEINTOIHEHHE 3IIeMEHTOB Bala

1. Tak Kak mepBas CeKyIlas IUIOCKOCTh ITPOXOANUT 4Yepe3 HEKPYITIBIN IINIOHOYHEIN I1a3
IIIHPHHOH 12 MM, TO KOHTYP IIUTHHIPHYECKOH IMMOBEPXHOCTH Ha BEIITOIHEHHOM BRIHECEHHOM 0O€3
0003HaYEeHH I CeYeHHH TI0 ITPOSKIHOHHOH CBSI3H He 3aMbIKaeTcs (pHCYHOK 10).

2. Tak Kak cexyIas IjIocKocTh A-A ITPOXOAHT CHH3Y UePe3 OCh IIOBEPXHOCTH BPAIIEHH S,
OIPaHHYHMBAIOINEH OTBEPCTHE WIH YITIYOJIEHHE, TO KOHTYP OTBEPCTHS WIH YITIYOIIEHHS B CEUEHHH
ITOKa3bIBAIOT IONMHOCTRIO (pHCYHOK 10, BRIHECEeHHOE ¢ OO0O3HAaueHHeM cedyeHHe A-A, ITIyxoe
oTBepcTHe JuaMeTpoM 10 M, rimyOnHOI 10 MM).

3 PasMepsl JUIMH IIPOCTABIISIOT OT HEKOTOPBIX KOHCTPYKTHBHBIX HIIH TEXHOIIOIHYECKHX
0a3. /I geTam, IIoKa3aHHOH Ha PHCYHKE 10, OCHOBHBEIMH TEXHOIOTHYECKHMH Oa3aMH SBJISFOTCS
TOPIEL. IIpOCTABIIATE pa3MePEI B BHAE 3aMKHYTOH IIETTOYKH HE JOITYCKAETCS.

4. Pazmepsl (pacok, KaHaBOK, ITPOTOYEK HE BXOJSAT ITOAETAIIbHO B pa3MepPHBIE IIETTH.

5. JInS TIOIMHOrO BBISBIEHHS Pa3MEPOB IIMIOHOYHEBIX ITa30B JIAlOT IIONEPEYHBIE CEUEHMS.
PasMephl 1a30B BEIOHPAIOT B 3aBHCHMOCTH OT JHAMeTpa Baja M THara IImIoHKH 110 I'OCT 23360 -
78, 'OCT 10748-79 - Ha npusMaTHyeckie ImoHKH, 1o 'OCT 24071 -80 Ha cerMeHTHEBIE IIOTOHKH
1mo 'OCT 24068-80 Ha KJIMHOBBIE IIMIOHKH.

0. IleHTpoBBIe OTBepcTHA (B TOPLIEBHIX Yy4yacTKaxX Bajla IIOJ YCTAaHOBKY B IIEHTpax)
HA3HAYAET TEXHOIIOT IIPH COCTABIIEHHH OIIEPAI[HOHHOH TEXHOJIOTHYECKOH KapThl Ha H3TOTOBJIEHHE
H3aennsa. Ha paGouyeM dyeprexe AeTald IIEHTPOBBIE OTBEPCTHS HE H300pakKaroT.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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PucyHok 10 - DckH3 Bajna
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Prucynok 11 - @opma oruéra. [IprmMep BROTOTHEHHS pacyETHO-TpadpHIecKoi paboThl

5. VueOHo-MeToqH4ecK0e H HHPOPMAITHOHHOE 00 ecneveHne JUCIHILIMHbI

S5.1. IlepedeHb OCHOBHOH H JIONIOJIHHTEJbHOH JIMTEPaTypbl, HE0OXO0IHUMOH A
OCBOECHH S M CIHILTHHBI

5.1.1. IlepeueHns OCHOBHOM JIMTEPATYPhI:

1. Cemenora, T.B. HauepraTempHasa reoMeTpusd. MHXeHepHas rpaduka DOIeKTPOHHBIH
pecypc : yueOHoe mmocobme / E.B. IlerpoBa / T.B. CemeHoBa. - HaueprarenpbHas reoMeTpPHS.
WMmxeHepHass rpaduka, - HoBocuGupck : HoBOCHOHpPCKHI ToCyZapcTBEHHBIH arpapHBIH
yHHBepcHTET, 2012, - 152 c.

2. JleorHora, O. H. HaueprarempHasa reoMeTpHsa. MHkeHepHas rpadgika B IIpHMepax H
3ajladax OIeKTPOHHBIH pecypc ;. YueOHoe rmocodne / O. H. Jleonora, E. A. ConogyxuH. - CaHKT-

IletepOypr :  CaHkT-lleTepOyprckmii  rOCYAApCTBEHHBIH — ApPXHTEKTYPHO-CTPOHTEIIBHBIH
yHHBepcHTeT, ObC ACB, 2015. - 77 ¢.

~ | IOKYMEHT rNnoarnucaH MmeTpHsa. MHkeHepHas rpadHka ;| MeTOIHYECKHE

SNEKTPOHHOW NMOANMKCHIO (armropoB) 3a I cemectp / H. Y. Kokosun, T. M.

Ceptudumrkar: 12000002A633E3D113AD425FBS0002000002A6

Braseno AR e Taroate AR A HapOBa APCTBEHHBIH CTPOHTENBHBI YHHBEpCHTET, ObC

CT : BIIEKT POHHBIH // DIeKTpOHHO-OHOIHOTEeYHas
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cuctemMa IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/23733.html — Pexmm
JOCTYIIa: A1 aBTOPH3HP. IIOJIL30BATEIEN

S.1.2. IlepevyeHb JONMOJHUTEIbHOH JIUTEPATYPDI:

1. CymipyH, JI. M. OcHOBE uepueHHS H HadeprarensHas reoMeTpHs. HMHXKeHepHas
rpaduka:; yuieOHoe mmocotue / JI. M. CympyH, E. I'. Cympyn, JI. A. YcTtroropa. — KpacHOSIpeK :
CHOHpcKHH PefepambHbIN YyHHBepcHTeT, 2014, — 138 ¢. — ISBN 978-5-7638-3099-6. — Tekct
. 3JIeKTPOHHBIH // OnekTpoHHO-OHOmmoreyHass cHcTemMa IPR BOOKS : [camt]. — URL:
http://www.iprbookshop.ru/84285 .html. — Pexim goctyma: I aBTOPH3HDP. ITONIL30BATEIIEN

2. YexmapeB, A. A. HadeprarenbHad reoMeTpHs. MHkeHepHas rpaduka H yepyeHHE
yueOHHK J711 By30B / A. A. UexmapeB. - 3-e usj., nepepad. u goi. - M. : IOpaiir, 2011. - 471 c. :
HIL. - (OcHOBHI HayK). - ['pud: Pex. MO. - buGmuorp.: ¢c. 465-466.

5.2. IlepeyeHb Y41e0HO-MeTOAHYECKOr0 00ecHeYeHHS CAMOCTOATENbHOH PadOThI
00Y4YAKOIIMXCHA M0 JUCIHILINHE (MOIYJII0)

4. MertognueckHe VyKa3aHHSI II0 OpraHH3alMM CaMOCTOSTEIBHOH PpalOoOTHl CTYIEHTOB IIO
micIpIUmHe «HaueprarenbHas reoMeTpHsa. CTPOHTEILHOE YEPUEHHE ).

5. Meroamyeckne yKazaHHS K IPaKTHYECKHM padoTaM 1o AUCIPOUIHHe «HaueprarenbHas
reoMeTps. CTPOUTEIIBHOE YEPUYEHIEY.

6. MeTommueckie VKazaHHSI K pacuéTHO-rpaHUecKoil paboTe IO  JIHCIHIUIHHE

«HadeprarenpHadg reoMeTpHs. CTPOHUTEIIBHOE YePUEHHE ).
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