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Ilepeuens komnemenyuii U UHOUKAMOPOB OOCHUNCEHUA KOMNEMEHUU C YKA3ZAHUEM IMANO08 (POoPpMUPOBAHUA 8 NPOYECCe 0CBOCHUS OUC-
UUNTUHDL

Komnerenmus:

YK-1 CriocobeH oCymecTBIATh MOUCK, KPUTUISCKUH aHAIN3 U CHHTE3 HH(DOpMAIMK, TPUMEHSATh CUCTEMHBIN TIOJIXO/ VISl PEIICHUS TOCTaB-
JICHHBIX 3a7a4;
WNHukaTophl TOCTUKEHUS KOMITETEHIIUN:

YK-1.1 3naer MeToaMKH TTOUCKa, cOopa U 00paboTKH HHPOPMAIIMH; aKTyaIbHBIE POCCHICKHE 1 3apyOeKHbIE HICTOYHUKH HH(pOpMaIuu B chepe
podecCHOHATLHOM JIEATEIIBHOCTH; METO/I CHCTEMHOTO aHAJIH3a;

YK-1.2 YMmeer npuMeHsSTh METOJIUKH MOUCKa, cOopa U 00paboTKu HHPOPMAIINH; OCYIIECTBIATh KPUTUUECKUI aHaTU3 U CHHTE3 UH(pOopMaInH,
MOJIYYEHHOM M3 Pa3HbIX UCTOYHUKOB; IPUMEHATh CUCTEMHBIN TTOAXO0/ JIJISl PEIIEHUs MOCTABIEHHBIX 3a/1a4;

YK-1.3 Brnaneer HaBplkaMu TIOMCKa, cOOpa M 00pabOTKH, KPUTUUYECKOTO aHAJIM3a U CHHTE3a HH(OpMAIIMY; HCIOJIB30BAaHUS CHCTEMHOTIO O/~
X0J1a JUTsl pelieHus TOCTaBICHHBIX 33]1a4;



o4Has hopma 0OydeHUs

Hnouxamopul Omanwt hopmuposanus ¢ npouyecce 0C60eHUA OUCUUNTUHDBL
oocmudiceHus (vkazamo ece memwl uz PI1/])
KOMnemeHyuu Jlexyuu Ilpakmuueckue Jlabopamopmuuie 3ans- Kypcoeoit npoexm Haumenosanue oye-
3anamusa, nabopamopi mus (paboma) HOuHOZ0 cpedcmea
nPAKMUKym
VK-1.1 Tema 1, mema | He npedycmompenvt | JIPNel, JIPNe2.1, | ne npedycmompenvt | Jlabopamopuasa paooma,
2, mema 3, JIPNe2.2, JIPNe2.3, cobecedosanue, mecm
mema 4, me- JIPNe3, JIPNe4.1,
mas JIPNe4.2, JIPNeS
VK-1.2 Tema 1, mema | He npedycmompenvt | JIPNel, JIPNe2.1, | ne npedycmompenvt | Jlabopamopuasa paboma,
2, mema 3, JIPNa2.2, JIPN¢2.3, cobecedosanue, mecm
mema 4, me- JIPNe3, JIPNe4.1,
mas JIPNe4.2, JIPNeS
VK-1.3 Tema 1, mema | ne npedycmompenvt | JIPNel, JIPNe2.1, | ne npedycmompenvr | Jlabopamopnas paboma,
2, mema 3, JIPNe2.2, JIPNe2.3, cobecedosanue, mecm
mema 4, me- JIPNa3, JIPNe4.1,

mad

JIPNe4.2, JIPNe5




OYHO-3a04Hast hopma 0OyUCHUS

Hnouxamopul Omanwt hopmuposanus ¢ npouyecce 0C60eHUA OUCUUNTUHDBL
oocmuodiceHus (vkazamwv ece memwl uz PI1J])
KOMnemeHyuu Jlexyuu Ilpakmuueckue Jlabopamopmuuie 3ans- Kypcoeoit npoexm Haumenosanue oye-
3anamusa, nabopamopi mus (paboma) HOuHOZ0 cpedcmea
nPAKMUKym
VK-1.1 Tema 1, mema | He npedycmompenvt | JIPNel, JIPNe2.1, | ne npedycmompenvt | Jlabopamopuasa paooma,
2, mema 3, JIPNe2.2, JIPNe2.3, cobecedosanue, mecm
mema 4, me- JIPNe3, JIPNe4.1,
mas JIPNe4.2, JIPNeS
VK-1.2 Tema 1, mema | He npedycmompenvt | JIPNel, JIPNe2.1, | ne npedycmompenvt | Jlabopamopuasa paboma,
2, mema 3, JIPNa2.2, JIPN¢2.3, cobecedosanue, mecm
mema 4, me- JIPNe3, JIPNe4.1,
mas JIPNe4.2, JIPNeS
VK-1.3 Tema 1, mema | ne npedycmompenvr | JIPNel, JIPNe2.1, | ne npedycmompenvr | Jlabopamopnas paboma,
2, mema 3, JIPNe2.2, JIPNe2.3, cobecedosanue, mecm
mema 4, me- JIPNa3, JIPNe4.1,
mas JIPNe4.2, JIPNeS




3ao4yHas opma 0OydeHUs

Hnouxamopul Omanwt hopmuposanus 6 npoyecce 0C60eHUA OUCUUNTUHDBL
oocmudiceHus (vkazamo ece memwl uz PI1/])
KOMnemeHyuu Jlexyuu Ilpakmuueckue Jlabopamopmuuie 3ans- Kypcoeoit npoexm Haumenosanue oye-
3anamusa, nabopamopi mus (paboma) HOuHOZ0 cpedcmea
nPAKMUKym
VK-1.1 Tema 1, me- | ne npedycmompenvt | JIPNel, JIPNe2.1, | ne npedycmompenvt | Konmponvnas paboma,
ma 2 JIPNe2.2 nabopamopuan padoma,
cobeceoosanue, mecm
VK-1.2 Tema 1, me- | ne npedycmompenvt | JIPNel, JIPNe2.1, | ne npedycmompenvt | Konmponvnasa padoma,
ma 2 JIPN:2.2 nabopamopuan paboma,
cobeceoosanue, mecm
VK-1.3 Tema 1, me- | ne npedycmompenvt | JIPNel, JIPNe2.1, | ne npedycmompenvt | Konmponvnas paboma,
Mma 2 JIPNe2.2 nabopamopuan paboma,

cobeceoosanue, mecm




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

ouyHas hopma 0O0yUdeHUs

Ne KounuecTBO 62/1510B
HanMeHoBaHue padoThI -

n/n max min
1 JlaGopaTtopHast pabora Nel 7 5
2 Jlaboparophas padora Ne2.1 7 5
3 JlaGoparopuas padora Ne2.2 7 5
4 JlaboparopHas pabora Ne2.3 7 5
5 JlaGopaTtopnas pabora No3 7 5
6 Jlaboparophas padora Ne4. 1 7 5
7 Jlaboparophas pabota No4.2 7 5
8 JlaboparopHas paborta Ne5 7 5
9 Tecr 40 18
10 CobecenoBanne 4 2
HUTOI'O 100 60

OYHO-3a04Hast opMa 00ydeHUS

Ne KosmuecTBo 6a/10B
HanmeHnoBanue pa6oTsl -

n/n max min
1 JlaboparopHas pabora Nel 7 5
2 JlaboparopHas pabora Ne2 7 5
3 JlaGoparophast paborta Ne3 7 5
4 JlaGoparophast pabota Ne4.1 7 5
5 Jlaboparophas pabota No4.2 7 5
6 JlaboparopHas pabora Ne5 7 5
7 Tecr 40 20
8 CoOecenoBanue 18 10
HUTOI'O 100 60

3ao4yHas (hopma oOyueHus

Ne KosnuecTBo 6a/110B
HanMenoBaHue padoThl -

n/n max min
1 Jlaboparophas padora Nel 7 5
2 JlaGoparopnast pabora Ne2.1 7 5
3 JlaGoparopnast pabota Ne2.2 7 5
4 KonrtponbHas pabora 9 5
5 Tecr 40 25
6 CobecenmoBanue 30 15
HUTOI'O 100 60




Illkana ouenueanusn

Hudposoe | Boipaxkenune B | CiioBecHoe BbI- | KpuTepuu oneHKH HHAMKATOPOB J0CTHKEHH S
BbIpPa:KeHHe dasutax: pakeHue npu opMe KOHTPOJIA:
3a4yer
5 87 - 100 3a4TECHO Or1ieHKa «3a4TEHOY» BBICTABISIETCS CTYICHTY, €CIU
4 74 - 86 3aUTEHO OTBETHI Ha BOIPOCHI [0 TeMaM AMCIUIUIMHEI I10-
3 60 - 73 S— CJIeIOBATEIbHBI, JIOTUYECKH H3JI0KEHBI, JOITyCKa-
I0TCS. HE3HAYMTENIBHBIC HEJOYETHl B OTBETE CTY-
JIEHTa, TaKhe KaK OTCYTCTBHE CaMOCTOSTEIHHOTO
BEIBO/JIA, PEYEBHIE OMIMOKH U TIP.
2 Huxe 60 HE 3a4YTEHO OleHKa «HE 3a4TEHO» BBICTABISICTCS CTYICHTY,

€CJIM CTYACHT HE 3HACT OCHOBHBIX MMOHSATUN TEMBI
JUCHHUILUIMHBI, HC OTBCYACT HAa JOIIOJTHUTCIIBHBIC U
HaBOJAIIMEC BOIIPOCHI MPETIOJaBaTCIIA.




KpaTkasi xapakTepucTHKa OlIEHOYHBIX CPEICTB

HJaromerocs.

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue

n/n| OUeHoOuH020 cpeocmea OUEHOYHO20 Ccpeo-

cpeocmea cmea 6 ponoe

1 2 3 4

1. |JlaGoparopnas |DTo BuUJ y4ueOHON pabOThHI, LEIbI0 KOTOpOi|Tembl 1abopaTop-
pabora (nnsi|siBisieTcst u3ydeHue (MccieloBaHue, u3Mepe-|HbIX paboT, KOH-
Bcex (hopM 00y-|HHE) XapaKTEPUCTUK JTaOOPATOPHOTO OOBEK-|TPOILHBIC BOIIPO-
YEHUS ) Ta. CBI TI0 TEME

[lens nabopaTOpPHBIX 3aHITHH:  OCBOEHHE|I1a0OpaTOPHOIL pa-
n3y4aemMoil yueOHON NUCUUIUIMHBI; MPUoOpe-|00ThI, BOIPOCHI K
TEHHE HABBIKOB MPAKTUYECKOTO MPUMEHEHHUS |[KOJJIOKBUYMY
3HAHUW y4€OHOU NUCHMIUIMHBI (JIUCIUIIINAH )

C HCIOJIb30BAHHEM TEXHUUYECKUX CPEJICTB U

(nnn) o0opyaoBaHUs

2. |KoutponpHas |CpeAcTBO MPOBEPKH YMEHHM MPUMEHATH M0o-|KOMITIEKT KOH-
pabora (nuis|My4eHHbIEe 3HAHUS ISl PEIICHUS 3a/1a4u Onpe-|TPOJIbHbBIX 3aJaHUM
CTYJ€HTOB  3a-|JEJICHHOIO TUIIA [0 TEME WJIU pa3feiy. 10 BapHaHTaM
O4YHON  (PopMBI
OoOy4YeHHSI)

3. |CobecenoBanue |CpencTBO KOHTPOJIA, OpraHu3oBaHHOE Kak|Bompock o
(nmst Bcex QopMcrienuanbHas Oecefa mpemnojaBarensi ¢ 00y-|Temam/paszaenam
OOy4JeHMSI) YalolUMCSl Ha TEMBbI, CBSI3aHHBIE C HM3y4dae-|IUCUUILINHbI

MOW JTHUCUUILUIMHOW, U PACCUYUTAHHOE HA BbI-
SCHEHUE 00beMa 3HAHUU O0ydJarouIerocs Mo
ONpENEICHHOMY pa3Jiely, TeMe, npodieMe U
T.11.

4. |Tect (mna Bcex|Cucrtema CTaHIAPTU3UPOBAHHBIX 3aaaHuil,|DoHT TECTOBBIX
dbopMm  00yde-|mO3BOJAIONIAS ABTOMATU3UPOBATH MPOLIEYPY [3aAaHU
HUS) U3MEpPEHUsI YPOBHsI 3HAHWUN W yMEHUH 00y-




MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deaeparuu
HmxHekaMCKUN XMMUKO-TEXHOJIOTHIECKANA HHCTUTYT ((rtrain)
(denepanbHOro TOCyJapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHUs
«Ka3aHCKkui HalIMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Dakynrvmem TEXHOJIOTUYECCKUN

Kageopa nporieccoB u anmapaToB XUMHUISCKUX TEXHOJIOTHI

VY4eOHbIM TUTaHOM 10 HarpaBieHuto noarotoku 18.03.01 Xumuveckas Tex-
HOJIOTUSL ISl O0YYaronuXcsl IpeyCMOTPEHO MPOBEACHUE 1a00PAaTOPHBIX 3aHATHI
1o JucHuiuinHe VHxeHepHast U KOMIIbIOTEpHasl rpaduka.

JlabopaTopHble 3aHATHS MO JTUCHUILIMHE MPOBOASTCS B CIEUUAIBLHO 000pY-
JIOBaHHBIX JIA0OPATOPUSIX C IPUMEHEHUEM HEOOXOJUMBIX CPECTB OOydeHHUs: Jabo-
paTopHOro 000pya0BaHuUsA, 00pa3OB AJIA UCCIECIOBAHUMN, METOIUYECKHUX MOCOOUHN.
Lens npoBeneHus: 1a00pPaTOPHBIX padOT - MPAKTUYECKOE OCBOCHUE TEOPETUYECKUX
MOJIOKEHUH JEKIMOHHOTO MaTepHrala, a TaKXKe BbIpa0OTKa CTYJEHTaMU OIpEIeIICH-
HBIX YMEHUHN U HABBIKOB CAMOCTOSATEIbHOTO AKCIIEPUMEHTUPOBAHUS.

o4yHas popma 00y4eHHs

JlabopaTopHnasi padora Nel. [‘eomeTprueckre moCTpOEHUs.
(mema nabopamopuoii pabomot)

Boimonuuts 3amanue Nel (ctp. 15-19) u3 yue6Horo nocobus aBropos [ anmmnmo-
Boii, A.T., 'apusitoBoit, T.I1., 'adusitoa, 1.3. NnkenepHas u KOMITbIOTEpHAs Ipa-
¢buka, 2018 r. uznaHus.

JlaGopaTopHnasi padora Ne2.1. [103UlIMOHHBIC U METPUYECKUE 3a1a4H
(mema nabopamopHoii pabomut)

[TocTpoeHne npoekunii TOYEK ¢ YMCIOBBIMU OTMETKaMH. [locTpoenne npoek-
LMK OTpe3Ka, HAXOKICHHE TOYEK HA NMPSIMOM M Ha B3aMMHOE IMOJIO)KEHHUE MPSMBIX.
[locTpoeHne mpoeKMi OTpe3Ka, HAXOXKICHUE TOYEK HA MIPSIMOM M HAa B3aUMHOE I10-
JIO’KEHUE MPSAMBIX.
Koopaunate! Touek A, B, C, D B MumimMeTpax no BapuaHnram

X|Y |Z XY | Z X|Y | Z XY | Z

< < < <

= = = =

iz = = =

< < < <

= = = =

S| g g g g

(’;!; 2] 4] ] [ad]

= | 2 2 2 2
4 |1 65 |10 (20 |2 |70 |0 |60 |3 |70 |65 |45 |4 |65 |20 |0
B 10 |20 (O 45 150 |10 40 |0 |55 40 |5 |55
C 0 |60 |60 0 |20 |10 0 |45 |10 0 |50 (5
D 35 (70 |5 20 | 50 | 55 65|15 |0 70 | 65 | 55
A |5 60 |60 (10 |6 |60 |65 |20 |7 |65|15 |0 |8 |60 |65 |30
B 45 |15 |55 45 |20 | 50 40 |0 |55 45 |10 | 60




C 0 |5 |25 5 |10 |10 0 |40 |20 5 |10 |20
D 10 |45 |55 70 |20 | 10 55 |60 |50 75 115 | 10
A4 |9 75 |25 |0 |10 |80 {20 |10 |11 |65 |20 |55 |12 |75 |5 |25
B 30 (5 |50 45 10 |70 205 |5 35 |55 | 65
C 10 |60 | 20 0 |45 |20 0 |50 |25 0 |25

D 60 |55 |55 10 |0 |15 60 | 55 |10 65 | 55

A (13 |80 |0 |40 |14 |/0 |10 |20 |15 |65 |20 |10 |16 |70 |60

B 0 |20 |70 50 |45 |50 10 |10 |20 45 110 |50
C 30 |45 |0 0 |25 |10 0 |20 |60 0 |10 |20
D 70 |55 |65 60 |55 |0 35 |5 |75 20 | 55 | 50
A |17 |70 |45 |60 |18 |65 |0 (20 |19 |60 |10 {60 |20 |60 |20 |65
B 40 |55 |0 40 |55 |5 45 |55 | 15 45 150 |20
C 0 |10 |45 0 |5 |55 0 |25 |5 5 |10 |10
D 65 |0 |15 70 | 55 | 65 10 |55 | 45 70 110 | 20

JlabopaTtopHnasi pa6ora Ne2.2. CriocoObl mpeoOpa3oBaHMs YepTexka.
(mema nabopamopHoii pabomut)

OnpenenuThs HaTypaJbHOM BETMYMHBI OTpE3Ka M IMIIOCKOM (purypsl crocoda-
MU 3aMEHBI TIIOCKOCTEH M BpaIleHHEM

Koopaunatel
Neo Bapuanra A B

X y Z X y Z
1 60 8 15 15 30 30
2 50 30 35 15 10 5
3 55 15 40 15 35 10
4 45 10 35 10 40 12
5 62 10 10 16 32 30
6 52 38 30 14 12 8
7 60 12 8 16 32 28
8 50 35 35 15 10 3)
9 45 35 20 10 5 45
10 55 10 35 15 45 10
11 50 9) 10 9) 40 40
12 60 9 16 16 28 28
13 48 38 33 15 10 8
14 58 8 4 20 25 35
15 45 45 45 8 8 10
16 50 28 28 14 8 5
17 48 25 25 10 5 5
18 62 10 10 18 32 30
19 46 33 18 10 5 46
20 47 S) 3) 10 38 40
21 55 8 10 15 32 32
22 50 28 33 16 12 8




23 52 15 44 18 42 10
24 48 8 10 8 40 50
25 56 10 10 10 35 45
26 60 10 5 18 32 32
27 52 8 36 15 29 7

28 40 10 40 15 40 10
29 45 45 10 10 10 45
30 60 &) S 15 40 40

JlaGopaTopnas padora Ne2.3. [Ipoekiy MHOTOTPAaHHUKOB M TEJ BPAIICHHUS.
BrInosHATE YepTEXK yCEUEHHOW NMPU3MBI, MUpaMUAbl Win nwinHapa. Haintu
JNEUCTBUTEIBHYIO BEIWYMHY KOHTypa cedyeHusA. [IoCcTpouTh aKCOHOMETPHUUYECKYIO
IIPOEKIIMIO U PA3BEPTKY OBEPXHOCTH YCEUEHHOTO Tea.

4y
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7
R
@64
Py A
No BapuanTa o, Tpaj A
1 45 44
2 55 40
3 20 42
4 25 45
3) 25 50
6 45 47
7 35 40
8 55 38
9 30 46
10 30 42




Ill

12

Ne BapnanTa o, Tpaj A
11 45 90
12 60 90
13 40 90
14 30 90
15 35 90
16 50 90
17 48 75
18 45 75
19 35 75
20 30 75

NG




Ne BapnanTa o, Tpaj A
21 45 90
22 60 90
23 40 90
24 30 90
25 35 90
26 50 90
27 48 75
28 45 75
29 35 75
30 30 75

JlabopaTopnasi padora Ne3. [locTpoeHue BUJIOB, Pa3pe30B U CEYEHUN.
Boimonauts 3aganue Ne2 (ctp. 23-26) u3 yue6HOro mocodusi aBropo [ anu-
moBoi, A.T., 'apusrosoit, T.I1., 'apusitora, N.3. MuxeHepHas U KOMIObIOTEpHAs
rpaduka, 2018 r. uznanus.

JlabGopaTopHnasi padora Ne4.1. [ToctpoeHue ABYXMEPHBIX MOJEICH

Brimmonuuts 3aganue Ne7 (ctp. 69-75) u3 yuebHoro nocobusi aBropoB [ anu-
moBoi, A.T., 'apusitoBoit, T.I1., 'apusitoa, N.3. MuxkeHepHass U KOMIbIOTEpHAs
rpaduka, 2018 r. uzganus.

JlaGopaTopHasi padora Ned.2. Pacuer ¥ mOCTPOCHHS OOJITOBOTO COSTUHECHUS

Boimonauts 3amanue Ne5 (ctp. 63-65) u3 yue6HOro mocodust aBropos [ anu-
moBoii, A.T., adpustosons, T.I1., 'adusitora, 1.3. MHxeHepHas U KOMITbIOTEpHAsI
rpaduka, 2018 r. uzganus.

JlabopaTtopnasi padora Ne5. 3D-moctpoeHus

Brimonuuts 3ampanue Ne§ (ctp. 76-119) u3 yueGHoro nocobust apTopoB [ anu-
moBo#, A.T., 'apusitoBoit, T.I1., 'apusitoa, N.3. MHxkeHepHass U KOMIbIOTEpPHAs
rpaduka, 2018 r. uzganus.

04HO-3204Hasi Gopma 00yUeHuUs

JlabopaTopHnasi padora Nel. [‘eomeTprueckre nocTpoeHuUs.
(mema nabopamopuoii pabomot)

Beimonauts 3amanue Nel (ctp. 15-19) u3 yue6HOro mocobus aBropos I anmmnmo-
Boii, A.T., 'apustosoit, T.I1., 'adusrora, 1.3. MuxeHnepHas u KOMIIbIOTEpHAs Ipa-
duka, 2018 r. u3manus.

JlabopaTtopnasi pa6ora Ne2. [IpoeKInu MHOTOTPAaHHUKOB U TEJ BPAIIICHHUS.
BpInosHATE YepTeX yCEUEHHOM NMPU3MBL, MUpaMuIbl Win nwinHapa. Hantu
JNEUCTBUTEIBHYIO BEIMYMHY KOHTypa cedeHus. [locTpouTh akCOHOMETPHYECKYIO
IIPOEKIUIO U Pa3BEPTKY NOBEPXHOCTH YCEUEHHOT'O TENA.




,» I'palt
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Ne BapuanTa




Ne BapnanTa o, Tpaj A
11 45 90
12 60 90
13 40 90
14 30 90
15 35 90
16 50 90
17 48 75
18 45 75
19 35 75
20 30 75

Ne BapnanTa .
21 45 90
22 60 90
23 40 90
24 30 90
25 35 90
26 50 90
27 48 75
28 45 75
29 35 75
30 30 75

JlabopaTtopHast pa6ora Ne3. [TloctpoeHue BUAOB, pa3pe30B U CEYEHUM.
Boemonauts 3amanue Ne2 (ctp. 23-26) u3 yueOHOTO TTocOOust aBTOpoB [ anu-
moBoi, A.T., 'apusrosons, T.I1., 'apusrora, N.3. MuxeHnepHas u KoMObIOTEpHAs
rpaduka, 2018 r. uznanus.




JlaGopaTopHnasi padora Ne4.1. [TlocTpoeHre IBYXMEPHBIX MOACIICH

Boimmonuute 3aganue Ne7 (ctp. 69-75) u3 yuebHoro nocodbust aBtopos [ anu-
moBoi, A.T., ladpustoBons, T.I1., 'adusarora, 1.3. MmxeHepHas u KOMIbIOTEpHAs
rpaduka, 2018 r. u3nanus.

JlabopaTtopHnasi pa6ora Ned.2. Pacder v mocTpoeHuUs: OOJITOBOTO COCTUHCHUS

Brmmonuuts 3aganue No5 (ctp. 63-65) u3 yueObHoro nocodust aBropoB I 'anu-
moBoi, A.T., 'apusarosoni, T.I1., 'apusarosa, N.3. MuxeHnepHas u KoMoploTepHas
rpaduka, 2018 r. uznanus.

JlaGopaTopHasi padora Ne5. 3D-niocTpoeHus

Boinonauts 3ananue No§ (ctp. 76-119) u3 yuebHoro nocodus aBtopoB [ anu-
moBoii, A.T., I'adpustosois, T.I1., 'adusitoBa, 1M.3. MHxeHepHass U KOMIbIOTEpHAs
rpaduka, 2018 r. uzganus.

3a04Has popma 00yueHuUs
JlabGopaTopHnasi padora Nel. [ToctpoeHue BUI0B, Pa3pe30B U CEYCHUM.
Brimmonuuts 3aganue No2 (ctp. 23-26) u3 yueOHOro mocodusi aBropoB I anu-
moBoi, A.T., 'apusitosoit, T.I1., 'apusitora, N.3. MHxeHepHas U KOMIIbIOTEpHAs
rpaduka, 2018 r. uznanus.

JlabopaTtopnasi pa6ora Ne2.1. [TocTpoeHne TBYXMEPHBIX MOJIEICH

Boimonauts 3aganue Ne7 (ctp. 69-75) u3 yue6HOro mocodusi aBropo [ anu-
moBoii, A.T., l'adpustosois, T.I1., 'adusitoa, 1.3. MmxenepHass u KoMIblOTEpHAs
rpaduka, 2018 r. u3ganus.

JlabopaTtopnasi pab6ora Ne2.2. ['eomeTpuyeckue moCTPOCHHUS

BrimonanTts 3aganue Ne6 (ctp. 66-68) u3 yueOHOTO TTIOCOOUMST aBTOpOB [ anu-
moBo#, A.T., 'apusrosoit, T.I1., 'apusitora, N.3. MuxeHnepHas u KOMIObIOTEpHAs
rpaduxa, 2018 r. uzganus.

Martepuaibl 1a00paTOpPHBIX pabOT MPUBEICHBI B METOIMYCCKOM YKa3aHUU:

1. l'anumona, A.T., I'adusrosa, T.I1., I'apusitos, N.3. Nuxenepnas u Kowm-
neloTepHas rpaduka : yuednoe mocodue / A.T. I'anumona, T.I1. Nadpustoa, 1.3.
["adustos. — Hmwxkuekamck, 2018. — 120 c.

Kpurtepuu onenku 1a60paTopHbIX padoT

[Ipun nmoarotoBke K JiabopatopHoil padore mo aucuuiuinHe «MHxkeHepHas u
KOMITbIOTEpHAs Tpaduka» B 1 cemecTpe CTYACHT AOJKEH BBINOJHUTH CIIEIYIOIIUE
BUJIBI PabOT:

o4yHasi popma 00ydeHust

MunuMaabHbIid | MakcuMaJdbHBINA
oaJLa oaJL

Buabl pador

CaMocTosiTenbHasi TPOpPadOTKa TEOPETH-
YeCKOro marepuaia K J1abopaTopHOH pa- 1 2
oote




O3HaKOMJICHHE C TEXHUKON 0€301MacHOCTH 1 1

npu paboTe 3a KOMIIBIOTEPOM

BrImosHeHIE HEOOXO0IUMOTO 3aJaHHSI 1 3

CobeceoBaHME 1O YEPTEKY 2 2
UTOrIO: 5 8

Taxkum oOpa3om, kaxknas jJabopaTopHas padoTa OIEHHWBACTCS MUHHUMYM B 5
0asioB, MakCUMyM B 8 OaJIJIOB.

O0YHO0-3204YHAasl U 32049Has (hpopMa 00yUeHHs

MunumMaJjbHbIi | MakcHMaJbLHBIA
Buabi pador
oana oana

CamocrosTenpbHas MPOpadOTKa TEOPETH-
YECKOr0 MaTepuayia K JIabopaTopHOU pa- 2 3
oote
O3HakOMJIEHHE C TEXHHUKON 0€30IIaCHOCTH 1 1
pu paboTe 3a KOMITBIOTEPOM
Brimonaenne He0OX0AUMOT0 3a1aHUs 2 3
CobeceroBaHHE TI0 YSPTEKY 2 3

UTOIO : 7 10

Taxkum oOpazom, kaxnas jgabopaTopHas paboTa OIEHHWBAETCS MUHUMYM B 7
6anoB, makcumyMm B 10 6asnsos.



MunucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu

HuxHekaMCKUl XMMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
(benepanbHOro rocyAapCTBEHHOTO OI0/IKETHOTO 00pa30BaATENBLHOTO YUPEXKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuii HalMOHAIBHBINA UCCIIEI0BATENBCKUIM TEXHOIOTMUECKUN YHUBEPCUTET

Dakynrvmem TEXHOJIOTUYECCKUN

Raqbedpa IPOILIECCOB M allNapaTOB XMMUYECKMX TEXHOJIOTUMI

Hampasnenue noarorosku: 18.03.01 Xumudeckasi TEXHOJIOTHUS
(k00 u Haumenosanue)

[Tpodwmip: «XuMHUYECcKas TEXHOJOTHS MEPEepadOTKU MOJIUMEPOB U DJIACTOMEPOBY,
«XWMHUYECKas TEXHOJIOTHSl OPTraHUYECKHX BEIIECTBY, «XHWMHYECKAs TEXHOJOTHS
BBICOKOMOJICKYJISIPHBIX _ COCTMHCHHIY, «XUMHUYCCKAs TEXHOJIOTHS TPUPOJIHBIX

DHEPrOHOCUTEICH U VIIIEPOIHBIX MATEPHAIOBY
(HaumeHnosanue)

KoMiuiekT 3agaHui 1yt KOHTPOJIbHOM padoThI

o aucrmiuinie. UmkeHepHas 1 KOMIObIOTEpHas rpaduka
(HaumeHnosanue OUCYUNTUHDL)

3amanue 1. Bemonuute 3aganue Nel (ctp. 15-19) u3 ydyeOHOro mocobusi aBTOpoB
[Namamonoit, A.T., IN'adustosoi, T.I1., 'apusrona, 1.3. HHkxeHepHas U KOMIIbIO-
TepHas rpaduka, 2018 r. uznanus.
3ananue 2. BommonHuts 3aganue Ne3 (ctp. 27-50) u3 yueOHOro mocoOusi aBTOpOB
[Nanmumonoit, A.T., IN'adpustosoit, T.I1., 'apustoBa, 1.3. NuxeHepHas U KOMIIbIO-
TepHas rpaduka, 2018 r. uznanus.
3ananue Ne 3. Bemonauts 3aganue Ned (ctp. 51-60) u3 yue6HOTO MOCOOHS aBTOPOB
[Nanmumonoit, A.T., IN'adpustosoit, T.I1., I'apusitoBa, 1N.3. NHkeHepHas U KOMIIbIO-
TepHas rpaduka, 2018 r. uzganus.
3amanue Ne 4. Bemmonuuth 3aganue Ne5 (ctp. 60-65) u3 yue6HOTrO mocoOusi aBTOpPOB
[Namamonoit, A.T., INadustosoit, T.I1., 'adpusrosa, 1.3. MHxkeHepHas U KOMIIbIO-
TepHas rpaduka, 2018 r. u3manus.

Kpurepuu ouenku:

KoHTponbHbIe pabOThl MO pe3yibTaTaM BBHITIOTHEHUS W 3alIUTHI OIEHUBAIOT-
Csl C YUETOM CIICAYIOIUX OCHOBHBIX MTaPaMETPOB:

- CBOEBPEMEHHOE BBITIOJTHEHNE PAOOTHI;

- MIOJIHOTA U MPABWJIBHOCTh OTBETOB HA BOIPOCHI, 3a/IaHHBIC B XOJI€ 3aIIUThHI
paboThI.

Onucanue nIKasabl OIICHUBAHUS

- oueHka «3aureHo» (ot 19 mo 30 GamioB) BeicTaBisieTcs: oOydaromeMycs,
€ClIi CTYJEHT IIOKa3blBaeT XOpolllee 3HaHWE OCHOBHBIX MOHATHHN. Habmonaetcs
HEKOTOpasi HEYBEPEHHOCTh WJIM HETOUYHOCTh MPU OTBETE€ Ha JOIMOJIHUTENbHbIE BO-
npocbl. Peub rpamMoTHasi ¢ ucCHosib30BaHUEM Hay4yHOU Jiekcuku. CTyAeHT crpa-
BUJICS C pabOTOMN MM JOIYCTHII HE3HAYUTENbHbIE OIIMOKH;

- OLEHKA «HE 3a4yTeHO» (MeHee 19 O0amioB) cTaBUTCS, €CIM CTYIEHT OKa-
3bIBAETCSI HECHIOCOOHBIM MPABMIIBHO PACKPBITH COJIEPKAHUE OCHOBHBIX MOHSTHUH.
[IpeobOnamaer ObiToBast jexkcuka. CTYIEHT HE CIIOCOOEH CaMOCTOSTEIBHO BBIMOJI-
HUTH paboTy.



MunucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu

HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan)
(benepanbHOro rocyAapCTBEHHOTO OI0/IKETHOTO 00pa30BaATENBLHOTO YUPEXKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuii HalMOHAIBHBINA UCCIIEI0BATENHLCKUI TEXHOJIOTUYECKUA YHUBEPCUTET

Daxynvmem TEXHOIOTUUECKUN

Raqbedpa IPOILIECCOB M allNapaTOB XMMUYECKMX TEXHOJIOTUM

Hampasnenue noarorosku: 18.03.01 Xumudeckasi TEXHOJIOTHUS
(k00 u Haumenoganue)

[Ipoduns: «XuMuyeckasi TE€XHOJIOTHUS NEepPepabOTKU MOIUMEPOB U DJIACTOMEPOBY,
«XUMHYecKas TEXHOJOTHUSl OPraHUYECKHX BEIIESCTBY, «XUMHUYECKas TEXHOJOTHS
BBICOKOMOJICKYJIIPHBIX _ COCAMHEHUNY, «XUMHYECKas TEXHOJOTHS MPUPOJHBIX

DHEPrOHOCUTEICH U VIIIEPOIHBIX MATEPHAJIOBY
(HaumeHnosanue)
HepequL BOIIPOCOB 1JIsA co0ecen0BaHuA

110 JucHuIuInHe. MHKeHepHas M KOMIObIOTEpHas rpaduka
(HaumeHo8anUe OUCYUNTUHDL)

Metoapl npoeKIMpPOBaHU.

Touka B cucteme Tpex mIockocTe. HarmsaiHbIi, KOMIUIEKCHBIA YEPTEXKHU.
[IpoeuupoBanue npsMoi.

YacTHoE MOJIOKEHUE TPSAMBIX.

B3anMHoe nonoxxenue npsMbix. HaTypanpHas BenMurMHA OTpe3Ka CrocoOoM
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

[Tnockocth. CriocoObl 3a1aHMs.

YacTHOE 10JIOKEHUE IIIOCKOCTEN.

MHororpanHuku (OrpeaesieHue, TOCTPOEHHE).

. Tena Bparnienus (onpeaeneHue, NOCTPOCHUE).

10 Pa3BepTka noBepxHOCTEH.

11. AkCOHOMETpHUYECKUE MPOESKIIUH.

12.0dopmienune uepTexeit - hopmaTsl, PUPT, TMHUU YepTEkKa, MACIITAOBI.
13.Hanecenue pa3mepos.

14.Buasi. OCHOBHBIE, NOTIOJIHUTEIbHBIE, MeCTHBIE. OnpeeneHus, 0003HaueHHE.
15.Pa3pe3sl, ux knaccudukamnus. OnpenenacHus, 0003HaYEHUE.

16.Ceuenus, ux xkinaccudukarus. OnpeneneHus, 0003HauYEeHUE
17.CoenviHeHrEe YacTy BHUIa U YAaCTH pa3pesa.

18.Coenunenus pa3beMHbIE U HEpa3hbeMHbIC.

19.Pe3nba. Knaccuduxarus u 0603HaueHMS.

20.Pe3p00BBIC COSAMHEHMS.

21.9cku3. DTanbl 3CKU3UPOBAHUS.

22.Paboune yepTexu.

23.Crnenudukanus. OpopmiieHue.

24.COoopounbIit yepTex. UTeHue cOOpoyHOTO YepTeKa.

gk wh e

© 0N



Kpurtepuu ouieHk#n UTOroB codece0BaHUA:
oYHOe omoesieHue
MaxkcumajibHOe YHCJI0 0aJ10B — 4 0asia — BHICTABIIACTCS MIPETO/IaBaTeNIeM, €CIIH
cobeceoBaHME MPOTEKAET MPU aKTUBHOM OOMeHe MHpopMaImeld MeXIy CTYJASHTaMH U
MpernojiaBaTeIeM; OTBEThI CTYACHTOB MOJHOICHHBIE U PA3BEPHYTHIE.
MuHuMalbHOE YHCI0 0AJLI0B — 2 0aJljia — BBICTaBJISIETCS €CJIA OTBETHI CTY/ICHTOB
OJTHOCJIO’KHBIC U 0€3 pa3bsCHEHUN U HOCSAT TPUBUAIBLHBIN XapaKTep.

OUYHO-3A0YHOE OomoeneHue
MaxkcuMajibHOe YHuca0 0a10B — 18 0aJlIoB — BBICTABJISETCS IMPEIOIaBaTelieM,
eciii cobeceroBaHUE MPOTEKAET MPHU aKTUBHOM OOMeHe MHbopManue MexIay CTyIeHTa-
MU U MperoaaBaTesieM; OTBEThI CTYICHTOB MOJHOIICHHBIEC U Pa3BEPHYTHIE.
MunuMaabHoe 4Yucao 0amioB — 10 6aMI0B — BBICTABISCTCS €CITM OTBETHI CTY-
JIEHTOB OJHOCJIOKHBIE U 0€3 pa3bsiCHEHUN U HOCAT TPUBUAIBHBIN XapakTep.

3a04HOoe omoeienue
MaxkcumasnbHoe yucjao 0amioB — 30 6a/JI0B — BBICTABIISIETCS IMpeNojaBaTeseM,
eciii cobeceoBaHUE MPOTEKAET MPU AKTUBHOM OoOMeHe MHpOpMalued MeXIy CTYIEHTa-
MU U MPENoiaBaTesieM; OTBEThI CTYI€HTOB MOJHOLICHHBIE U Pa3BEPHYTHIE.
MuHuMaIbHOE Yuca0 0a/ioB — 15 0a/uIoB — BBICTABIISIETCS €CIIU OTBETHI CTY-
JICHTOB OJTHOCJIOXHBIE U 0€3 Pa3bsCHEHUH U HOCIT TPUBHUAIBHBIN XapakTep.



MunucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu

HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan)
(benepanbHOro rocyAapCTBEHHOTO OI0/IKETHOTO 00pa30BaATENBLHOTO YUPEXKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuii HalMOHAIBHBINA UCCIIEI0BATENBCKUIM TEXHOIOTMUECKUN YHUBEPCUTET

Daxynvmem TEXHOIOTUUECKUN

Kaqbedpa IPOILIECCOB M allNapaTOB XMMUYECKMX TEXHOJIOTUM

Hampasnenue noarorosku: 18.03.01 Xumudeckasi TEXHOJIOTHUS
(k00 u Haumenoganue)

[Ipoduns: «XuMuyeckasi TE€XHOJIOTHUS NEepPepabOTKU MOIUMEPOB U DJIACTOMEPOBY,
«XUMHYecKas TEXHOJOTHSl OPraHUYECKHX BEIIECTBY, «XUMHUYECKas TEXHOJOTHS
BBICOKOMOJICKYJISIPHBIX _COCAMHEHUNY, «XUMHUYECKas TEXHOJOTHS MPUPOAHBIX

DHEPrOHOCUTEICH U VIIIEPOIHBIX MATEPHAJIOBY
(HaumeHnosanue)

TecT

110 JucHuIuinHe. MHKeHepHas M KOMIOBIOTEpHAs rpaduka
(HaumeHo8anUe OUCYUNTUHDL)

Bapuanr 1
1. ¥V Toukn A, npunHajexanieil ropu30HTAIBHON MIOCKOCTU npoekuuu 11,
HYJIIO paBHAa KOOpAWHATA. .
1) Xa2) Ya3) Za

2.Y touku B, npunannexarnieit ocu Y, HyJISIM paBHbI KOOPJUHATHI:
1) XB2) YB3) ZB

3. Ilpsmyro, TEPNCHAUKYISIPHYIO IUJIOCKOCTH TPOEKIIMH, HAa3bIBAIOT

4. ®poHTanbHas NPoeKIUs oTpe3ka AB sBIsSeTCS UCTMHHOW BEIMYMHOM Ha
PUCYHKE: .

Az /2 B2 4

” VB" X 2

i’ l/ l/ Bl

5. [psimyro, nmepneHAUKYISPHYIO MPOPUIBHON MIIOCKOCTU MPOEKINU, HA3bI-
BAIOT

6. OTpesok npsimoit AB, eciiu A (10, 10, 30) u B(10, 10, 50), pacnonoxeH B
POCTPAHCTBE .
1) mapamiensHO TOPU30HTATLHON MIIOCKOCTH TPOESKITNH



2) nepneHIuKyJIIpHO FOPU30HTAIBHOM MJIOCKOCTH MPOEKIUI
3) mapautenbHO (PPOHTATHHOM ITOCKOCTH MPOESKITHIA
4) nepneHaUKYJISIPHO TPO(PHIBHON TIIOCKOCTH MPOESKIUI

7. Otpe3ok AB 3annMaet o01iee mMoJIoKEHUE Ha pUCYHKE: .
A2 A2 B 42 -

X b X \ Be
] /54 X i

/, I, l/ 8{

8. Touka nepecedeHus: MpIMon ¢ GPOHTATBLHOMN MJIOCKOCTHIO MPOEKIINI MOKa-
3aHa Ha YEepTExKe:

1)
9. [Ipn LIEHTPAJIIbHOM IIPOCLIUPOBAHUHA TOUKaS ABJIACT-
cs
10. Crniocobom MPSIMOYTOJILHOTO TPEYroJabHUKA MOXK-
HO:

1 )HaliTUHATYPAIbHYIO BEJTMYMHY OTpE3Ka MPSMOM 2)oNpeaeuThyTIIbl HaKJIO0-
Ha OTpe3Ka MPSIMOM K TUIOCKOCTSIM MPOEKIUH 3)ONpeeIuTh MECTOTION0KEHUE 00b-
eKTa

11. OptoronanbHass mnpoekuusi TpeyroiabHuka ABC Ha TOpU30HTaNbHYIO
IJIOCKOCTH npoekuuit 11;:

12. ITmockocThIO o0rmero OJIOKEHUS HA3bIBAIOT IJI0C-
KOCTb

13. Ilnockoctu, napasuienbHble PPOHTATBLHON MIOCKOCTH MPOEKIUH, MoKa3a-
HbI Ha YepTexKaX:



X1g2 =l
182 . E1‘
b.=2a
1) 1= 2) 4) P,
14. Tpu ToukH, HE JEKAIIUE HA OJTHOU NMPSAMOM, ONIPEACIISIOT:
1) oqHy MIIOCKOCTh 2) JIBE TUIOCKOCTH 3) TpH IJIOCKOCTH
15. TInockocTh 3a/1aHa HA YEPTEKE:
7 2
: bs a2
/ b A
X A
a: ar
X b : b
J 4
a: >< a:
Az b: Xz bz
§<ﬂf -
b b
16. TInockocTu B MPOCTPAHCTBE MOTYT 3aHHUMAaTh YACTHBIX IMOJIOKE-
HUM.
17. IIpsamas NPUHAIICKUT IJIOCKOCTH, ec-
R0’

18. JIB€ MIOCKOCTH NapalIeIbHbl, €CIIH:

1) nBe mepecekaromuecs: NpsMble OJHON MJIOCKOCTH COOTBETCTBEHHO Mapa-
JIEJIBHBI IBYM IEPECEKAIOIINMCS MPSMBIM APYTOd MIOCKOCTH

2) nBe mapaJuIeNbHbIE PSIMbIE OJHOM ITUIOCKOCTH MapajuIesIbHbI IBYM Hapaj-
JIEJIBHBIM MPSIMBIM JIPYTO¥ TUIOCKOCTH

3) nmpsiMasi, pacrosoKEeHHas Ha OJTHOM IUJIOCKOCTH NapaljiesibHa MpsSIMOM pac-
IIOJIO’KEHHOW HA IPYTOM IIJIOCKOCTH

4) nro60e n300pakeHrne Ha OJAHOM TIOCKOCTH UMEET 3epKaIbHOE OTPaKEHUE
Ha JPYroM II0CKOCTH

19. Cropona AB sBrusiercs TPEYroJIbHUKA.




20. 'eomeTpudeckas miockas Gurypa He U3MEHUTCA 1o ¢hopMe U pazMepam

IIPU BPAIICHUH BOKPYT MPOCIHPYIOIICH OCH: :
1) Ha TO¥ TIOCKOCTH, KOTOPOU MapasijiesibHa OCh BpaIlleHHUs

2) Ha TOH TUIOCKOCTH, KOTOPOW MEPICHIUKYIISIPHA OCh BpaIICHUS

21. Cnocobom mpeoOpa3zoBaHUsl yepTeka, MPU KOTOPOM T'€OMETPHUECKUN
OOBEKT B  MPOCTPAHCTBE  OCTAETCS  HEMOABI)KHBIM,  HA3bIBAETCS  CIIO-
cob

1) nepemerenus 2) BpallleHUs 3) 3aMeHBbI IJIOCKOCTEN MPOo-
SKIIUH

22. Cmoco® mapayieIbHOTO TEepPEeMEICHUs SBISETCS YacTHBIM ClIydaeM

23. CyTb criocoba 3aMEHBI IIJIOCKOCTEH B TOM, qTO

24. B crocobe BpalEHUs napameTp [ Ha3bIBAETCS

25. Cnoco0 3ameHBbl TUIOCKOCTEN MPU HAXOXKJIEHUHU HATypalbHOW BEIMYHUHBI
OTpE3Ka MMOKA3aH Ha PUCYHKE:!

B
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1) 2) 3)
Bapuanr 2
1. JIBa cBoiicTBa Crioco0a BpaITCHHS:
1) :

2)

2. K nuHeiyaThiM MOBEPXHOCTSM BPAIIEHUS BTOPOTO MOPSIKA OTHOCSITCS:
1)chepa  2) umwmuHap  3)3JUIMIICOU] 4) Top 5) koHyC

3. MHOFOFpaHHI/IKaMI/I HEC ABJIAIOTCA:



1) TpeyronbHuK 2) Ky0  3) OKpyXHOCTh 4) KOHyC 5) mpuzma 6)
nupamMuaa

4. IInockne MHOT'OYI'OJIbHUKH, OIrpaHUYMBAIOIIUC TCJIO MHOI'OrpaHHHKA, Ha-
3bIBAIOTCA

1) pebpammu 2) OCHOBaHUSAMU 3) BepmMHaAMu
4) rpansmu

5. K BUHTOBBIM MTOBEPXHOCTSIM OTHOCHTCSI:
1) mapabomona 2) Top 3) reJauKouI 4) runiepboouna

6 YcTaHOBUTE COOTBETCTBUE MEXy TUIIAMU U HA3BAHHUSIMU TTOBEPXHOCTEH:
1) JIuneituarbie

2) HenuneityaTsie
3) C mI0CKOCThIO MapajieaTu3mMa

a) HWINHAPOU
0) TeTpa’ap

B) KOHYC

I) pu3Ma

1) map

7. MMOBEPXHOCTU Te€Jla Ha3bIBaeTCs IUIOCKas (urypa, mo-
Jy4YeHHas MyTeM COBMEUIEHUS! BCEX TOYEK JAHHOW MOBEPXHOCTH C IJIOCKOCTBIO 0€3
Pa3pbIBOB U CKJIAJIOK.

8. CnocoOoM TIOCTpOSHHsI PA3BEPTKH IMOBEPXHOCTEH SBISETCS CIIOCOO

9. Ha pucyHke noka3aH KOMIUIEKCHBIA YepTeX (IPOCKIUU): .
5

1) chepsr @‘ €

2) UUIMHAP . }

3) KoHyca @
d

10. B ceyeHun nuaMHApa IJIOCKOCTBIO TMOJYYHUTCS DIUIMIIC Ha YepTe-

1) 2) 3)

XK€

11. IToBepxHOCTH BpalIEHHUS - ITO

1) Top 2) MHOTOYTOJIbHUK 3) snnunc 4) chepa

5) uunuHap
6)xy0



12. TTocTpoeHue pa3BepTKH MOBEPXHOCTU MHOTOI'PAaHHHUKA CBOAMTCS:
1) Kk onpesesieHnI0 HaTypaJIbHOW BEJIMYMHBI KaXK/I0M €ro rpaHu

2) K OIpeeIeHUIO BHICOTHI (PUTYPHI

3) K HaXOXJICHUIO JEHCTBUTEIBHBIX BEJIMUYNH KaXKI0M TpaHU

4) K HaXOXJACHUIO ACHCTBUTEIbHBIX BETUYNH OCHOBAHUN

13. K HCPA3BCPTHIBACMBIM  ITOBCPXHOCTAM  OTHOCATCA  IMTOBCPXHOCTHU:

14. IIpu nepeceueHuit AByX I'PaHHBIX MOBEPXHOCTEH B OOIIEM cllydae Moiy-
qaeTcs:
1)3amKkHyTas TUIaBHAsE KpUBasi ~ 2) MPOCTPAHCTBEHHAsI JIOMaHas KpUBast
3) miockast Kpuast

15.JInans IIepeceuecHus IBYX ITOBEPXHOCTEN COCTOUT
u3

16. Ilpn mocTpoeHNM JIMHUU MEPECEUCHUS JBYX MHOTOTPAHHHUKOB IPUMEH SI-
eTcs Croco0:
1) crioco0 cekyuux mIoCKOCTeN
2) cnoco0 KOHIICHTPHYECKUX CeKYIIUX chep
3) crmoco0 IKCUEHTPUIECKUX chep
17. st onipeiesieHrs TMHUMY TIePECEUCHHS TTOBEPXHOCTEH, M300paKEHHBIX Ha

yepTexKe MIPUMEHSIETCS CI0CO0...
1) Bpamaronieics miocKoCTH 2) BKCIeHTpUYECKHX chep
3) KOHIIEHTpUYECKHUX cep 4) cexyuux MI0OCKOCTEN
18. Crnoco6 00pa3yomux 3aKJII0YaeTCs
B

19. AxconomeTpus KBagpaTa BEpHO MOKAa3aHa HA PUCYHKaX:

S

20. Yroa mexay npoeKkusMu oceil Y, Z B MpsAMOYTOJIbHOW M30METPUU Ha



KapTHHHOﬁ IIJIOCKOCTH COCTaBJIACT

21. Ilomoxenue rOOOW TOYKM B  aAKCOHOMETPUHM  ONPEICISCTCS
KOOpAMHATAMH.

22. BenmnuuHbl OOJBIIMX OCEH AJUIAIICOB HA YEPTEKE PaBHBI na-
TAamoyeaibHas usoMepuUs
z

D

23. HampaBiieHMEe IITPUXOBKH I MPAMOYTOJIBHONW WU30METPUU NPABUIIBHO

lo o A
1) 2) 3)

24. Yron Mexay MpoeKusiMH oced Y, Z B MPSAMOYTOJIbHOM H30METPUU Ha
KapTUHHOM TJIOCKOCTH COCTaBJIsICT

METPOB MPOEUUPYEMBIX OKPYKHOCTEH.

\
4

25. AKCOHOMETpHS Ha3bIBAETCA NPSIMOYTOJIBHOM, €CIIM HANPABJICHUE MPOELH-
pOBaHUs

1) mapayiyieTbHO TIIOCKOCTH MPOEKIMM  2) HE MEPHEHAUKYIISIPHO TII0CKO-
CTHU MPOEKIUN

3) HepIeHANKYIPHO TIOCKOCTH mpoekuuii  4) umeet yron 45° k miocko-
CTH TIPOEKIIHAMN

Bapuant 3
1. B nmpssMOyTOabHON M30METPUUYECKOM MPOEKUHUH yrod Mexay ocaimu OX u
Oy cocrtaBiser:
1) 30° 2) 90° 3) 120°

2. ConpsiK€HHEM Ha3bIBAETCA

3. B 3aBHCHMOCTH OT CPAaBHUTEIBHOM BEIMUUHBI KOAD(DUIIMEHTOB UCKAKEHUS
10 OCSIM Pa3jIM4yaroT TPU BUIa AaKCOHOMETPHUH, YCTAHOBUTE COOTBETCTBHE:

1) Tpumerpus a) 1Ba Kod(ppuiineHTa NCKaKeHUs paBHbI
MEXIy OO0

2) u3omeTpus 0) Tpu KO3 (PULIMEHTA NCKAKEHUS HE PABHBI
MEXIy OO0

3) numetrpus B) Bce Tpu Kod(duiireHTa NCKaKEeHHsI paB-

HBI MEX]Ty COOOM



4. Pazmep paauyca AyrH TIPOCTABICH BEPHO Ha YEpPTEXKeE:

<43
1) 2)

3)
5. Ha ugeprexax pa3MmepHbIC YUCIIa HAHOCST B
6. CripaBOYHBIM pPa3MEpOM Ha3bIBACTCS
7.3HaKk S Ha u300paKeHUU J1eTaTn0003HAYALT:
S04 1) nHanmuuue pe3bObI;
2) ToNIIWHA JETaIH;
¢?3 230 3) pasMepbl OKPYIIICHMIA;
4) 0003HayaeT MOBEPX-

HOCTb,
MOJJICKAIIYI0 TOKPBITHUIO.

8. JIroOoi pasmep Ha 4YepTEekEe KAKOTO-HUOYIh d3JEMEHTA JAeTAIM MpPOCTaB-
JSTIOT

9. Pazmep cdepbl ykazaH Ha PUCYHKE:

@12 [ RE o@12

10. CripaBo4HBIIf pa3Mep Ha YepTexe 0003HAYAIOT 3HAKOM

1) 2) 3)

11. JIns HaHeceHUs HA 4YepTeXKax pa3MepOB MPOBOMAST JIMHUM:
1) BEIHOCHBIE M pa3MepHble  2) OCEeBbIe U IIEHTPOBBIE  3) 0OphIBa

12. OceBbie U LIEHTPOBBIE JIMHUU 32 TIPEAEIbl U300paKeHUs], K KOTOPbIM OHU
OTHOCATCS, BBICTYNAIOT OT 0 MM.

13. YcTaHoBUTE COOTBETCTBUE MEXKIYy HAMMEHOBAHUEM M pazmepamu (popma-

Ta:
1) Ad a) 297x420



2) A2 6) 594x841

3) A3 B) 420x594
4) Al r) 210x297
14. Ha YEPTEXKE PALMOHAIBHO HAHECEHBI BEJIUYUHBI PAILYCOB,

JAAMETPOB, TOJIIWHBI JIETANEH U Pa3MEphl, ONMPEIACIAIOIINE PACTIONOKEHUE OTBEP-
CTHH.
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15. MecTHBIM BUIOM Ha3kIBAETCA

16. Ecnu kakyro-11u00 4acTh IpeIMeTa HEBO3MOXKHO MOKa3aTh HA OCHOBHBIX
BUIax  0e3  uCKaxeHuss  QopMbl M pa3MepoB, TO  INPUMEHSIOT
BU/IBI.

17. K ocHoBHbIM BujiaMm corytacHo 'OCT 2.305-68 otHOCSTCS:
1) Bug cooky 2) Bup ciepea  3) Buja c Topua  4) BUI c3aau S)
BH/JI ClIeBa

18. CranmapToM HE MPEAYCMOTPEHBIN300pAKEHUS C HA3BAHUSIMHU .

1) monBuABI 2) BUJBI 3) Hazpe3sl 4) ceyeHus 5) pas-

pe3bl
19. K CJI0>KHBIM paszpeszam OTHOCATCS: .
1) ppoHTANIBbHBIM 2) cTyneH4aThIi 3) HaKJIOHHBIN 4) npopuIbHBIHI

5) ropu3oHTAIBHBIN  6) JIOMaHbBIN 7) MeCTHBI!



20. N3o0paxxenne A-A mipeacTaBiseT co0oi
A
. A-A

T
”5,»3ﬁ7777
|

A 1. BoiHECEHHOE ceueHue 2. mpoduIbHBIN pa3pes
3. MECTHBIN pa3pe3 4. HaNIO’)KEHHOE CEUCHUE
S. BBIHOCHOM 3JIEMEHT

21. N3o0paskeHHOE HA YePTEkKe CTAaHAAPTHOE Pe3b00BOEC U3/ICTNE SBISCTCS:

—

KOU 5) mrtudrom

1) mmnuiabKon 2) BUHTOM 3) GontoMm 4) raii-

22. WUznenue, U3roTOBJICHHOE M3 OJHOPOJHOTO Marepuana 0e3 mpUMEHEHUs
COOpPOYHBIX ONEpaIuii, Ha3bIBACTCS

23. K Hepa3beMHBIM COETMHEHUSM OTHOCUTCS COCVHEHHUE.
1) mmoHo4YHOE 2) IITUIEBOE 3) pe3rboBOE 4)
KJIEEBOE

24. Ha pucyHke n300pa)keHO COeIMHEHNE:

1) pe3apboBoe 2) cBapHoe 3) masiHOe 4) KIieeBOe

25. Ha yepTeke pe3bO00BOE COEAMHEHUE BBIYEPUYEHO B MOJI-

HoM cootBerctBuu ¢ ['OCT 2.311-68.
‘ N | 2)

Bapuant 4
1. [IpaBWIBHO BBINOJIHEH pa3pe3 ACTaIN Ha YEPTEKE. ...
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2. Ha PUCYHKC JdaHBbI 9YCTBIPC CCUCHUA ICTAJIH. YCTaHOBHTe, KaKHuC N3 O5THUX
CEUYCHHUM BBIIIOJIHCHBI IIPpaBUJIBHO.

Ay Ay
(R
=

-

1) A-Aub-b; 2) A-A,b-bul-T;
3) b-b, B-B; 4) A-A,b-B,B-Bul-T; 5 A-
A u B-B.

3. YcTaHOBHUTE COOTBETCTBUE MEXKIY M300paKEHUSIMH U Ha3BaHUAMU TIPodu-
nelt pe3nb0:

1) a) MeTpHUYeCcKas pe3nda

60°
2) \@ 0) TpyOHas pe3pba
e

B) ynopHas pe3b0a

4, H306pa}KCHHOC Ha 4CPTCKE pa3bCMHOC COCAMHCHUEC HA3bIBACTC !
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s, ) mmuueBsiM  2) MIMOHOYHBIM  3)

MTU(TOBBIM 4) WIMWICYHBIM 5) pe3b00BBIM

5. Macurrad 3cku3a IeTalu:
1) HEe yKa3bIBaIOT 2) yKa3bIBalOT B OCHOBHOM Ha/IMU-
cH

6. DTarnbl 3CKU3UPOBAHMS PACHONATAIOTCS B CIEAYIOMIEH MOCIEN0BATENbHO-
CTH:
1) BBIOOp TJIaBHOTO BHJIA U APYTHX HEOOXOAUMBIX N300paKeHUI
2) 03HAKOMJICHHE C JIeTaJIbIO
3) KOMIIOHOBKA U300paKEHUH Ha JIUCTE
4) B10Op (hopmaTa nucta

7. I'maBHOE H300paKeHue pabouero yepTexa JOJKHO

8. AkcoHOMeTpHuecKas MpOeKLUs AETalu, W300paXeHHONW Ha PHUCYHKE, Ha-
3bIBACTCS MTPOEKIUEH:

1) kocoyronbHOU (PPOHTANTBHON JTUMETPUUECKOM
2) NpsAMOYTOJIbHOW M30METPUUYECKOMN
3) npsAMOYTOJIbHOM AUMETPUUECKOU

9. Pabouwii uepTex — 31O

10. Ha3bIBACTCS IIEPO-
XOBATOCTHIO TIOBEPXHOCTH.

11. Ha pabouem 4yepTexe AOKHO OBITh MUHUMAJIbHOE, HO KO-
JMYECTBO Pa3MEPOB IS U3TOTOBJICHUS U KOHTPOJIS I€TaJH.

12. YepTex, BHIITIOJHEHHBIA OT PYKU B I1a30MEPHOM MacIlTa0e, Ha3bIBAIOT _ .

13. Ha ackn3e npocTaBisitoT

14. MaTepuai getajiy NpoCTaBIIIOT




15. HecneunuiipoBaHHBIM U3/IETTUEM SIBIISICTCS:
1) cOoopounast enuaMIa  2) A€Tallb  3) KOMIUIEKT  4) KOMILUIEKC

16. JlBa wnm Oosiee wu3AENUil, HE COCIWHEHHbIE HAa NPEANPUATUHN-
U3TOTOBUTENIE COOPOUYHBIMHU OMEPALUSIMU, HO MPEAHA3HAYCHHBIC IS BBITOJHEHHS
B3aMMOCBS3aHHBIX SKCIUTyaTallMOHHBIX (PYHKIINNA, HA3bIBAIOTCS

17. Ha cOopodHOM uepTexe He MPOCTABISIOTCS Pa3MephI:
1) ycraHOBOUYHBIC 2) mpUCOSTMHUTETHHBIC 3) MOHTaXXHbBIE
4) pacok  5) rabaputHbie  6) OTBEPCTUM

18. K KOHCTpYKTOPCKUM TEKCTOBBIM JJOKYMEHTaM OTHOCSITCSI: :
1) rabapuTHbIil uepTexk  2) cxema  3) MOSICHUTENbHAS 3anmucka  4) riad
5) cnenudukamus 6) scku3 7) MOHTaXHBIH

YepTex

19. Ha cOopouHoM uyepTexke HOMepa MO3UMLUUKA  PACHOJIOKEHBI
Ha!

1) pasMepHBIX TUHUSX  2) BBIHOCHBIX JIMHUSX  3) MOJIKaX JIMHUI-BEIHOCOK
4) nuHUSAX KOHTYpa

20. Cnenudukanms — 3To Tabiauia

21. HaunmenoBanue “I'aiika 10” npu BbIMOJHEHHH COOPOYHOTO YepPTEKa BXO-
JUT B paszen crienuukanuu:
1) COopouHbIEC €TUHUIIBI 2) Heranu 3) CranpgapTHbIe u3jie-
TSI

22. COOpOYHBIN YePTEK COJEPIKUT pa3MephI:

1) yctaHOBOUYHBIE  2) IPUCOECOUHUTEIbHBIC 3) MOHTa)KHbIE
4) pe3nd 5) rabapuTHbIe 6) OTBEpCTHIA

23. KoMIiekToM Ha3bIBaeTCS U3ACIINE

24. Tlpu yTeHNUU COOPOYHOTO YEPTEKA PEKOMEHAYETCS TPUICPKUBATHCS CIIe-
JYIOIIEH MOCIIEI0BATEIbHOCTH :

1) PaccmoTpeTh Ha COOPOYHOM UEpTEXKE BUIBI, pa3pe3bl, CEUCHUS U MPEACTa-
BUTH (POPMY U pa3zMepbl H300paKEHHOTO HA HEM U3JIEITHS.

2) Ompenenuth (GopMy KaKIOW AETalvd, pacCMOTPEB MX W300paKeHHs] Ha
cOOPOYHOM YEpTEKE

3) U3yunTh coaep:kaHnre OCHOBHOW HAJIUCH, BHISCHUB Ha3BaHUE COOPOUHOMN
€IMHUILIBI U MacilTad ee n300pakeHus.

4) Ucnonb3ys crnenupuKaiui, ONpeaeanTb, U3 CKOJbKUX JeTanel COCTOUT
U3JleNue, BBISICHUTh Ha3BaHUE KAKJOM M3 HUX U MaTepuall, U3 KOTOPOTO OHU U3rO-
TOBJICHBI.

5) YcTaHoBUTH NPUHIMI pabOTHl U IOCIEI0BATENBHOCTh COOPKH U3ENHSL.

6) BbIIBUTH BUIbI COEIMHEHU JIETaNeH, UCIOIb30BAHHBIE B U3IETHH.



25. Pasamep ceppl ykazaH Ha PHUCYHKE:

=

=

=
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KpMTepnn OIICHKMU.
AJISL OYHOI'0 OTACJICHUSA

[IpaBunbpHO aHbl OTBETHI HA 25 BonpocoB — 40 6aiioB
[IpaBunbpHO JaHbl OTBETHI HA 15 BompocoB — 18 OaiioB, Janee 3a Kax-
JIbII IPABUJIBHO OTBEYEHHBIN BOINpPOC Jo0aBiseTcs no 2-3 Oasia.

AJIA OYHO-3a04YHOI'0 OTACJICHUA

[IpaBunbpHO aHbl OTBETHI HA 25 BonpocoB — 40 6aiuioB
[IpaBunbpHO JaHbl OTBETHI HA 15 BompocoB — 20 O6aiioB, Janee 3a Kax-
JIbII IPABUJIBHO OTBEUYEHHBIN BONPOC J00aBIseTCs Mo 2 Gay.

AJIA 3A0YHOI'0 OTACJICHUSA

[IpaBunbHO aHbl OTBETHI HA 25 BonpocoB — 40 6aiioB
[IpaBunbHO JaHBl OTBETHI HA 15 BOmpocoB — 25 OaiioB, Janee 3a Kax-
JIBI IPAaBUJILHO OTBEUEHHBIN BOMIPOC Ao0aBisiercs o 1-2 6anna.



