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Ilepeuenv kKomnemenyuil ¢ yKazanuem ypoeHeil ux popmuposanus

ouHas hopma 0O0ydeHHUS

Huoexc

Komnemenyuu

Cooeporcanue
KomnemeHnyuu

Smanwl popmuposanus Komnemenyuu
(ykazamwv ece memwvi uz PII/])

Jlexkuuu

IlIpakmuueckue
3auamusn, nabo-
PamopHbulil npaK-
MUKym

Jlabopamopnoie
3anamus

Kypcoesoit npo-
exkm (paboma)

Haumenoeanue oye-
HOYHO020 cpeocmeéa

OIIK-2

CIIOCOOHOCTBIO peIlaTh CTaH-
JapTHBIE 3ajaud npodeccuo-
HaJIbHOW JIESTEIbHOCTA Ha OC-
HOBE HWH(MOPMALMOHHOH H
oubmmorpaguueckor  KyJbTy-
pBI ¢ IpUMEHeHneM uHdopMa-
[IUOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJOTUM M C Y4E€TOM OC-
HOBHBIX TpeOoBaHUil UHGDOP-
MaIMOHHOMN 06€30MacHOCTH

Tema 1, me-
ma 2, mema
3, mema 4,
mema 5

He npeoycmMompenl

JPNel, JIPNe2.1,
JIPN22.2,
JIPN¢2.3, JIPNe3,
JIPNo4. 1,
JIPNe4.2, JIPNe5

He npedycmompe-
Hbl

Jabopamopnasa paboma,
cobecedosarnue, mecm

OIIK-3

CHOCOOHOCTBIO HCHOJb30BAaTh
COBpeMeHHbIe HH(}OpPMaIIHOH-
HBbI€ TCEXHOJIOTHUH, TCXHI/IKy,
NPUKIATHBIE  MPOrPaMMHBIE
CPEIICTBA TPHU PEIICHUH 3a]1aq
npoecCHOHANBFHOM  JIeATeNb-
HOCTH

Tema 1, me-
ma 2, mema
3, mema 4,
mema 5

He npedycmompensl

JIPNel, JIPNe2.1,
JIPN22.2,
JIPN¢2.3, JIPNe3,
JIPNo4. 1,
JIPNe4.2, JIPNe5

He npedycmompe-
Hbl

Jabopamopnasa paboma,
cobecedosarnue, mecm

OIIK-5

CIOCOOHOCTBIO y4acTBOBaTh B
pa3paboTKe TEXHHYECKOW [10-
KyMEHTAIlMH, CBSI3aHHOH C
npoecCuoHaNbHON  JIedTeNb-
HOCTBIO

Tema 1, me-
ma 2, mema
3, mema 4,
mema 5

He npedycmompeHbl

JPNel, JIPNo2.1,
JIPN:2.2,
JIPNe2.3, JIPNe3,
JIPNe. 1,
JIPNe4.2, JTPNeS

He npedycmompe-
Hbl

Jlabopamopnasn paboma,
cobecedosarue, mecm




OYHO-3a04Hast (hopma 0OyUCHUS

Hnoexc Cooeprcanue Imanwt hopmuposanus Komnemenyuu
Komnemenuyuu KomnemeHuuu (vkazamwv ece memwl uz PII/])

Jexkyuu Ilpakmuueckue | Jlabopamopnwie | Kypcoeoii npo- Haumenoesanue oye-
3anamus, nado- 3auamus exm (paboma) HOYHO020 cpedcmea
pamopHulil npax-

MUKym
CIIOCOOHOCTBIO pemath craH- | Tema 1, me- | ne npedycmompenwvt | JIPNel, JIPNe2, | ne npedycmompe- | Jlabopamopnaa paboma,
JapTHBle 3amadn 1podeccro- | Ma 2, mema JIPNe3, JIPNe4.1, | nwt cobecedosarnue, mecm
HAJIBHON JeATeNbHOCTH Ha oc- | 3 mema 4, JIPNe4.2, TPNe5
HOBe MH(DOPMALMOHHOH u | Memas
OITK-2 oubnuorpaduueckoil KynbTy-
pBl ¢ IpUMEHEHHEM HH(pOpMa-
LMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM M C Y4YE€TOM OC-
HOBHBIX TpeboBaHUN HH)OP-
MaIMOHHOMN 0€3011acCHOCTH
CHOCOOHOCTBIO HCHONL30BaTh | Tema 1, me- | ne npedycmompenwt | JIPNel,  JIPNe2, | ne npedycmompe- | Jlabopamopnas paéoma,
COBpEMEHHbIE HMH(pOPMALUOH- | Ma 2, mema JIPNe3, JIPNe4.1, | Hot cobecedosanue, mecm
HBIE€ TEXHOJOTHU, TEXHUKY, 3, mema 4, JIPNe4.2, JIPNe5
OIIK-3 NPUKIAHBIE  [IPOrpaMMHBbIe | MeMa S
CpelCTBa MpHU PELICHUH 3a]ad
MpoPECCHOHAIBHON  JICSITEIb-
HOCTHU
CIIOCOOHOCTBIO Y4acTBOBaTh B | Tema 1, me- | ne npeoycmompenwvt | JIPNel, JIPNe2, | ne npedycmompe- | Jlabopamopnas paboma,
pa3paboTKe TEXHMYECKOH 10- | Ma 2, mema JIPNe3, JIPNe4.1, | not cobecedosanue, mecm
OIIK-5 KyMEHTAIlMH, CBsi3aHHOW ¢ | 3 Mmema 4, JIPNed.2, JIPNeS

npohecCHOHANBEHOM  IeATeNb-
HOCTBIO

mema 5




3ao4yHas opma 0OydeHUs

Hnoexc Cooeprcanue Imanwt hopmuposanus Komnemenyuu
Komnemenuyuu KomnemeHuuu (vkazamwv ece memwl uz PII/])

Jexkyuu Ilpakmuueckue | Jlabopamopnwie | Kypcoeoii npo- Haumenoesanue oye-
3anamus, nado- 3auamus exm (paboma) HOYHO020 cpedcmea
pamopHulil npax-

MUKym

CIIOCOOHOCTBIO pemath craH- | Tema 1, me- | ne npedycmompenwvt | JIPNel, JIPNe2.1, | ne npedycmompe- | Konmponvnaa paboma,

JapTHBlE 3ama4nd  Ipodeccro- ma 2 JIPNe2.2 Hol nabopamopnas paboma,

HaJIbHOW JIESTEIBbHOCTH Ha OC- cobecedosanue, mecm

HOBE HMH(DOPMAIIMOHHOH U
OITK-2 oubnuorpaduueckoil KynbTy-

pBl ¢ IpUMEHEHHEM HH(pOpMa-

LMOHHO-KOMMYHHUKAIIMOHHBIX

TEXHOJOTHM M C Y4YE€TOM OC-

HOBHBIX TpeboBaHUN HH)OP-

MaIMOHHOI 0€3011acCHOCTH

CIOCOOHOCTBIO HCHONL30BaTh | Tema 1, me- | ne npedycmompenwt | JIPNel, JIPNe2.1, | ne npedycmompe- | Konmponsnas pabooma,

COBpEMEHHbIE HMH(POPMALUOH- | Ma 2 JIPN¢2.2 Hbl nabopamopHnan pabdoma,

HBIE TEXHOJIOTMH, TEXHUKY, cobecedosanue, mecm
OIIK-3 NPUKIAJHBIE  IPOTPaMMHBIC

CpPEACTBA NPU PELICHUM 3a1a4

MpoPECCHOHAIBHON  JICSITEIb-

HOCTHU

CIIOCOOHOCTBIO Y4acTBOBaTh B | Tema 1, me- | ne npeoycmompenwvt | JIPNel, JIPNe2.1, | ne npedycmompe- | Konmponvnas paboma,

pa3paboTKe TEXHUYECKOU J0- | Ma 2 JIPNe2.2 Hbl nabopamopnaa paboma,
OIIK-5 KYMEHTAllUM, CBSI3aHHOW € cobecedosanue, mecm

npohecCHOHANBEHOM  IeATeNb-
HOCTBIO




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

ouHas ¢opma oOydeHUs

Ne KosmuecTBo 6a/10B
HaumenoBanme padoTsl -

n/n max min
1 JlaGopaTtopHast pabora Nel 7 5
2 Jlaboparophas paborta Ne2.1 7 5
3 JIaGoparopHas pabora Ne2.2 7 5
4 JlaGopaTtopnas pabora No2.3 7 5
5 Jlaboparopnas paborta No3 7 5
6 Jlaboparophas padorta Ne4. 1 7 5
7 Jlaboparophas pabota Ne4.2 7 5
8 JlaboparopHas padorta Ne5 7 5
9 Tect 40 18
10 CobecenoBanue 4 2
HUTOI'O 100 60

O04YHO-3a04Has hopma 0OyUYeHUs

Ne KosmnuecTBo 6a/110B
HaumenoBanue padoTnl :

n/n max min
1 Jlaboparophas pabora Nel 7 5
2 JlaboparopHas pabora Ne2 7 5
3 JlaboparopHas pabora Ne3 7 5
4 JlaGoparophast pabota Ne4.1 7 5
5 JlaGoparophast pabota Ne4.2 7 5
6 Jlaboparophas pabota No5 7 5
7 Tect 40 20
8 CoOecenoBanue 18 10
HUTOI'O 100 60

3ao4yHas hopma oOydeHUs

No KoaunuecTBO 0a)1710B
HanMenoBaHue padoThl -

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




Hokazamenu u Kpumepuu OueHusanun Komnemeuuuﬁ conucanuem WKal OoyeHu6anus

Huoerxc kom-
nemenuuu

Codepafcauue Komnemenuyuu

yp08Hll 0C60€HUA KOMnemenuuu

Ilopozoswiit

Ilpoosunymeutii

Ilpesocxoouwtii

OIIK-2

CHOCOOHOCTBIO pEIIaTh CTaHAapTHHIE
3a7a4M MpoheCCUOHATIBHOM JIesITENbHO-
CTH Ha OCHOBE HWH()OPMALMOHHON U
6ubimorpaduaeckoil KyIpTypsl ¢ MpH-
MEHEHHEM UHGOPMaIMOHHO-
KOMMYHHKAlIIMOHHBIX TEXHOJOTHHA ¥ C
YYeTOM OCHOBHBIX TpeOOBaHMII WH-
(hopMaMOHHOH OE€30MTaCHOCTH

3HAHHWE METOJIOB IIOWCKA, XPaHEHHUs,
00paboTky n aHaIM3a HHPOPMAIUU U3
Pa3IMYHBIX HCTOYHUKOB U 0a3 JaHHBIX

3HaHHWE WH(POPMAIMOHHBIX, KOM-
MBIOTEPHBIX M CETEBBIX TEXHOJIO-
I'Mi TIOMCKa, XpaHeHUs], 00paboTKu
W aHaIM3a HHPOPMALUN

CIIOCOOHOCTBIO NMPUMEHATH MH(pOopManu-
OHHO-KOMMYHHKAI[IOHHBIE TEXHOJIOTUH
C YYETOM OCHOBHBIX TpeOOBaHHMH WH-
(hopMaMOHHOH 6€30MTaCHOCTH

OIIK-3

CIIOCOOHOCTBIO  HCIIONIB30BaTh COBpE-
MEHHbIe HH()OPMAIMOHHBIE TEXHOJO-
T, TEXHUKY, MPUKIAJHBIC IpOorpaMmm-
HBIE CpEJACTBA TMpPH PpEIICHUH 3a1ad
po¢heCCHOHATIBHOM e TeIbHOCTH

3HAaHHUEC OCHOB I/IH(I)OpMaI_[I/IOHHLIX TCX-
HOJIOTHH U TEXHUKH

3HaHWE WH(OPMAIMOHHBIX TEXHO-
JOTHH, TEXHUKM W MPHUKIaJHBIX
IIPOrPaMMHBIX CPEJICTB

YMEHHE HCIIOJIB30BATh  COBPEMEHHBIE
MH()OPMAMOHHBIE TEXHOJIOTHH, TEXHH-
Ky, [IPUKJIAJHbIE IIPOIPAMMHBIE CPEICT-
Ba IIpU PEUICHUM 3aJa4 aBTOMATHU3ALUU
TEXHOJIOIMYECKHUX IIPOLIECCOB U IIPOU3-
BOJICTB

OIIK-5

CHOCOOHOCTBIO y4YacTBOBaTh B paspa-
00TKE TEXHHYCCKOW JOKYMCHTAIIUH,
CBSI3aHHOW C MPOGECCHOHAIBHON Jesi-
TEINBHOCTEIO

3Hanue TpeOOBaHUI U cOCTaBa TEXHU-
YECKOM JJOKyMEHTaluel

TOTOBHOCTBIO paboTaTh C TEXHUYE-
CKOH IOKyMEHTaLUEH

TOTOBHOCTBIO Y4acTBOBAaTh B pa3paboTke
TEXHUYECKOH TOKyMEHTaIlUN




IlIkana ouenueanusn

Hudposoe | Beipaxenue B | CioBecHoe BbI- | KpuTepun oneHKH HHIMKATOPOB J10CTHIKe-
BbIpaKeHHe 6ajax: paxkeHue HUsi Ipu GopMe KOHTPOJIS:
3auer
5 87 -100 3a4TE€HO OneHka «3a4T€HO» BBICTABIACTCS CTYACHTY,
74 - 86 3a4TE€HO €CITM OTBETHI Ha BOMPOCHI IO TeMaM JUCLHUILIN-
3 60-73 B— HBI TOCJICJOBATEIbHBI, JIOTHYECKH H3JI0KCHBI,
JOITYCKAIOTCSI HE3HAYMTEIIbHBIC HEJOYETHI B OT-
BETE CTYJCHTA, TaKUEe KaK OTCYTCTBHE CaMoO-
CTOSITEJILHOTO BBIBOJIA, PEUEBbIC OIIHOKH U Tp.
2 Hmxe 60 HE 3a4TEHO OrneHKa «He 3a4T€HO» BBICTABISETCS CTYNIEHTY,

€CJIN CTYACHT HE 3HACT OCHOBHBIX IOHSATHHA Te-
MBI OUCHUILIIMHBI, HC OTBCYACT Ha JOIIOJIHHU-
TCJIBHBIC U HAaBOAAIINE BOINPOCHI IIPEroJgaBaTe-
JIA.




KpaTkasi xapakTepucTHKa OlIeHOYHbIX CPEACTB

dopm  0Oyue-

HUS)

II03BOJIAOIIAs aBTOMAaTU3UPOBATh MPOLIEAYPY
U3MEpPEHUsI YPOBHS 3HAHUN U yYMEHHI 00y-
YaroIIEerocs.

Ne | Haumenoeanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmasnenue

n/n| oueHouHo2o cpeocmea OUEHOUHO020 cpeo-

cpeocmea cmea 6 honoe

1 2 3 4

1. |JlaGoparopnas |DT0 BuUA y4eOHOH pabOTHI, IEIbI0 KOTOpOW | Tembl mabopaTop-
pabora (nns|sBHsieTcss u3ydyeHue (MccienoBaHue, U3Mepe-|HbIX padoT, KOH-
Bcex ¢GopM 00y-|HHE) XapaKTEPUCTUK JIAOOPATOPHOTO OOBEK-|TPOIBHBIC BOIIPO-
YEHUS) Ta. CBI IO TEME

[lear 5aGopaTOpHBIX 3aHATHI:  OCBOEHHE|J1A0OpaTOpPHOM pa-
u3ydaeMoi y4eOHON NUCHIUIUIMHBI; PUOOpe-|00ThI, BOIIPOCHI K
TEHHE HaBBIKOB MPAKTUYECKOTO MPUMEHEHUS |KOJUIOKBUYMY
3HAHUHU Y4COHOW MMCIUIUIMHBI (JIUCIUILINH)

C HCIOJb30BAaHUEM TEXHMUYECKHX CPENICTB U

(wn) o6opyaOBaHUS

2. |KontponsHas |CpeacTBO MPOBEPKH YMEHUN NMPUMEHSTH 1m0-|KoMIUIeKT KOH-
pabora (st | TydeHHbIE 3HAHUSA JUIS PEIICHUS 3a7]a4 OIpe-|TPOJIbHBIX 3aJlaHuN
CTYJICHTOB  3a-|JCJICHHOTO THIIA M0 TEME WU Pa3feiy. 10 BapHaHTaM
ouHON  (hopmBI
00y4eHwus1)

3. |CobecemoBanue |CpencTBO KOHTPOJIA, OpraHW30BaHHOE Kak|Bompock o
(mns Bcex QopmicnenmanbHas Oecena mpemnojaaBaTensi ¢ o0y-|TeMam/pasienam
00yueHus) YAIONMUMCS Ha TEMbI, CBA3aHHBIC C HW3y4dac-|IUCIUILUIMHBI

MOW JTHUCIUIUIMHON, U PACCUYUTAHHOE HA BbI-
SCHEHHE 0O0beMa 3HAHWUU OOydJaroIIerocs IIo
OTIPEJICTICHHOMY pa3Jiey, TeMe, mpodieMe U
T.11.
4. |Tect (mns Bcex|CucTrema CTaHIAPTU3UPOBAHHBIX 3a1aHuil,|DOHJ  TECTOBBIX

3aJlaHUH




MunucTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit deaepanuu
HmxHekaMCKUN XMMUKO-TEXHOJIOTHIECKANA HHCTUTYT ((rtrain)
(benepanbHOro TOCYyJapCTBEHHOTO OIOIXKETHOTO 00Pa30BATEIBHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJOTUYECKUN YHUBEPCUTET

Daxynemem THOOPMAIIMOHHBIX TEXHOJIOTUH

Kageopa nporieccoB U anmapaToB XUMHUISCKUX TEXHOJIOTHI

VY4eOHbIM IIJIAHOM 10 HarpaBlieHHio MmoArotoBku 15.03.04 ApTomaTtuzarus
TEXHOJIOTUYECKHUX MPOIIECCOB U MPOU3BOJACTB [JIsi 00YYAIOUIUXCs MPETYCMOTPEHO
MPOBEICHNUE Ja0OPATOPHBIX 3aHATHM MO NUCUUIUTHHE VH)XXEHEepHas U KOMITbIOTep-
Has rpaduka.

JlabGopaTopHble 3aHATHS 1O JUCIHWIUIMHE TPOBOIATCS B  CICIHAIBHO
000pyZIOBaHHBIX JIAOOPATOPHSIX C MPUMEHEHUEM HEOOXOAMMBIX CPEJCTB OOyUCHHUS:
71a00paToOpHOTO 00O0pyJ0BaHMs, OOpa3IOB ISl HCCICIOBAHHUM, METOAMYECKUX
nocoouit. llenp mnpoBeneHus J1a0OPaTOPHBIX pabOT - MPAKTHYECKOE OCBOCHUE
TEOPETHUYECKNX TIIOJOKCHWH JIGKIIMOHHOTO MaTepuaiia, a Takke BhIpabOTKa
CTYyIEHTaMH  ONpPEICNEHHbIX  YMEHHHA W  HaBBIKOB  CaMOCTOSTEIHLHOTO
HKCIIEPUMEHTUPOBAHUS.

o4yHas popma 00y4eHH S

JlabopaTopHnasi padora Nel. ['eomeTprueckre moCTpOEHUs.
(mema nabopamophoii pabomut)

Boimonuuts 3amanue Nel (ctp. 15-19) u3 yue6Horo nocobus aBropos I"anmmumo-
BoH, A.T., 'apusrosoit, T.I1., l'apusitora, N.3. NHkeHepHas U KOMIIbIOTEpHAs rpa-
¢buka, 2018 r. u3naHus.

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

[TocTpoeHre nmpoeKkui TOYEK C YUCIOBBIMU OTMETKaMU. IlocTpoeHue rpoek-
LMK OTpEe3Ka, HAXOKICHHE TOYEK HA NMPSIMOM M Ha B3aWMHOE MOJIOKEHHUE TMPSMBIX.
ITocTpoeHue mpoekuil OTpe3Ka, HAXOXKIACHUE TOYEK HA MPSAMOM U Ha B3aUMHOE I10-
JIO’KEHUE MPSAMBIX.
Koopaunatel Touek A, B, C, D B MunmmMerpax no BapuaHTam

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

[a] 2] [a] 2]

= = ) )

ant = = an

< < < <

= = = =

S| & g g g

3 | & o o o

S = = =
A |1 65 |10 |20 |2 700 |60 |3 |70 |65 |45 |4 |65 |20 |0
B 10 |20 | O 45 |50 |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 8 60 | 65 | 30




B 45 |15 | 55 45 120 |50 40 |0 |55 45 110 |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 2015 |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

4 |13 (80 |0 |40 |14 |70 |10 (20 |15 |65 |20 {10 |16 |70 |60

B 0 |20 |70 50 |45 |50 10 |0 |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

JlabopaTtopHuasi pad6ora Ne2.2. CriocoObl mpeoOpa3oBaHMs YepTexka.
(mema nabopamopHoii pabomut)

OnpenenuThs HaTypaJbHOM BETMYMHBI OTpE3Ka M IMIIOCKOM (purypsl crocoda-
MU 3aMEHBI TJIOCKOCTEH M BpaIlleHHEeM

Koopaunatel
Ne BapnanrTa 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 5
9 45 35 20 10 5 45
10 55 10 35 15 45 10
11 50 S 10 5 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 S 46
20 47 S S 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

JlaGopaTopHnasi padora Ne2.3. [Ipoekiiuy MHOTOIPAaHHUKOB M TEJI BPAIIICHHUS.
BhINOMHUTE YEPTEXK YCEUEHHOW MPU3MBI, MUpaMuIbl Win nwivHiapa. Haittu
JNEUCTBUTEIBHYIO BEIMYMHY KOHTypa cedeHus. [locTpouTh aKCOHOMETPHUYECKYIO
MPOEKIIMIO U PA3BEPTKY NOBEPXHOCTH YCEUEHHOTO TENA.

4y

5
21
1,
\
s
R
@64
Py A
No BapuanTa o, Tpaj A
1 45 44
2 55 40
3 20 42
4 25 45
5 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




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 3amanue Ne2 (ctp. 23-26) u3 yue6HOrO mocodusi aBropo [ anu-
moBo#, A.T., 'apusitoBoit, T.I1., 'apusrora, N.3. MuxeHepHas u KOMIObIOTEpHAs
rpaduka, 2018 r. uznanus.

JlabGopaTopHnasi padora Ne4.1. [ToctpoeHue ABYXMEPHBIX MOJEICH

Brmmonuuts 3aganue Ne7 (ctp. 69-75) u3 yueObHoro nocodusi aBropoB I anu-
moBo#, A.T., 'apusitosoit, T.I1., 'apusitoa, N.3. MHxkeHepHass u KOMIbIOTEpHAs
rpaduka, 2018 r. uzganus.

JlaGopaTopHasi padora Ned.2. Pacuer ¥ mOCTPOCHHS OOJITOBOTO COSTUHECHUS

Boimonauts 3aganue Ne5 (ctp. 63-65) u3 yue6HOro mocodusi aBropo [ 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. MuxkeHepHas 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., 'adustoBa, 1.3. NnxeHnepHas u KOMIbIOTEpHAs Tpa-
duka, 2018 r. u3gaHMsl.

JlaGopaTopuasi padora Ne2. [IpoekiiMi MHOTOTPAaHHUKOB U TEJ BPAIICHUSI.
BpInosHATE YepTeX yCEUEHHOM NMPU3MBL, MUpaMuIbl Win nwinHapa. Hantu
JNEUCTBUTEIBHYIO BEIMYMHY KOHTypa cedeHus. 1IoCcTponTh aKCOHOMETPHUYECKYIO
IIPOEKIUIO U Pa3BEPTKY NOBEPXHOCTH YCEUEHHOT'O TENA.
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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
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No BapuanTa 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

JlabopaTtopHast pa6ora Ne3. [TloctpoeHue BUAOB, pa3pe30B U CEYEHUM.
Boemonauts 3amanue Ne2 (ctp. 23-26) u3 yue6HOTO TTocOOuUst aBTOpoB [ anu-
moBoH, A.T., 'apusrosont, T.I1., 'apusarosa, N.3. MuxeHnepHas u KoMOblOTEpHAs
rpaduka, 2018 r. uznanus.




JlaGopaTopHnasi padora Ne4.1. [loctpoeHue 1BYXMEPHBIX MOJEIECH

Boeimonauts 3aganue Ne7 (ctp. 69-75) u3 yue6HOTO TIOCcOOUST aBTOpOB [ anu-
moBoi, A.T., ladpustoBons, T.I1., 'adusarora, 1.3. MmxeHepHas u KOMIbIOTEpHAs
rpaduka, 2018 r. u3nanus.

JlaGopaTopHnasi padora Ne4.2. Pacuer U mocTpoeHUs: OOJITOBOrO COCIUHEHUS

Brmmonuuts 3aganue No5 (ctp. 63-65) u3 yueObHoro nocodust aBropoB I 'anu-
moBoH, A.T., 'apusrosont, T.I1., 'apusrosa, N.3. MuxeHnepHas u KoMOblOTepHAs
rpaduka, 2018 r. uznanus.

JlaGopaTopHasi padora NeS. 3D-niocTpoeHus

Boinonauts 3ananue No§ (ctp. 76-119) u3 yuebHoro nocodus aBtopoB [ anu-
moBoii, A.T., I'adpustosois, T.I1., 'adusitoBa, 1.3. MHxeHepHass U KOMIbIOTEpHAs
rpaduka, 2018 r. uzganus.

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

JlabopaTtopnasi pabora 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

BrimonauTts 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 1a00paTOpHBIX pabOT MPUBEICHBI B METOIMYCCKOM YKa3aHUU:

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

Kpurtepuu onenku 1a60paTopHbIX padoT

[Ipun nmoaroroBke K JiabopatopHoid pabore mo aucuuiuinHe «MHxeHepHas u
KOMITbIOTEpHAs Tpaduka» B 1 cemecTpe CTYACHT AOJKEH BBINOJHUTH CIIEIYIOIIUE
BUJIBI PabOT:



MunumajabHbIid | MakcUMaJIbHBIA
Buabl pador
0as 0as

CamocrosiTenibHas MpopadOTKa TEOPETH-
YeCKOro MaTepuaia K J1abopaTopHOH pa- 1 2
oote
O3HaKOMIIEHHE C TEXHUKOUW 0e30MacHOCTH 1 1
pHu paboTe 3a KOMIIBIOTEPOM
BrimmonnneHne He0OX0UMOT0 3aJaHUS 1 2
CobeceoBaHue M0 4YePTEKY 2 2

UTOIO : 5 7

Takum 00pa3oM, Kaxjaas jgabopaTtopHas paboTa OIIEHHWBAETCS MUHUMYM B 5
0aJIoB, MAKCUMYM B / OaJLIOB.



MunucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu

HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan)
(benepanbHOrO TOCYIapCTBEHHOTO OIO/IKETHOTO 00Pa30BaATENBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuii HalMOHAIBHBINA UCCIIEI0BATENBCKUIM TEXHOIOTMUECKUN YHUBEPCUTET

@Daxynemem MHOOPMAIMOHHBIX TEXHOJOTHI

Raqbedpa IPOILIECCOB M allNapaTOB XMMUYECKMX TEXHOJIOTUM

Hanpasnenue noaroroBku: 15.03.04 ABromaTH3aIiis TEXHOJIOTHYECKHUX MIPOLIECCOB

1 IPOU3BOJICTB
(k00 u Haumenosawnue)

[Ipodunb: ABTOMaTH3alMsl TEXHOJIOTMYECKUX MPOLECCOB W MPOU3BOACTB (MO OT-

paciisiM )

(Haumenosanue)
KoMiuiekT 3agaHui 1Jisi KOHTPOJIbHOM padoThI

o aucrmiuinie. UmkeHepHass 1 KOMObIOTEPHas rpaduKa
(HaumeHo8anUe OUCYUNTUHDL)

3aganue 1. Bemmonauts 3aganue Nel (ctp. 15-19) u3 yyeOHOro mocoOus aBTOpPOB
[Nanumonoit, A.T., I'adpustosoit, T.I1., 'apusitoBa, 1N.3. NHkeHepHas U KOMIIbIO-
TepHas rpaduka, 2018 r. uznanus.
3amanue 2. Bommonnuth 3aganue Ne3 (ctp. 27-50) u3 yueOHOTO mocoOus aBTOPOB
[Namamonoit, A.T., INadusTosoit, T.I1., l'adpusrosa, 1.3. MHkeHepHas U KOMIIbIO-
TepHas rpaduka, 2018 r. uznanus.
3amanue Ne 3. Bemmonuuth 3aganue Ned (ctp. 51-60) u3 yue6HOTrO mocoOust aBTOpoOB
[Namamonoit, A.T., INadusTosoit, T.I1., l'adpusrosa, 1.3. MNuxeHepHas W KOMIIbIO-
TepHas rpaduka, 2018 r. uznanus.
3amanne Ne 4. Bemomuuth 3aganue Ne5 (ctp. 60-65) u3 yue6HOTO TOCOOHS aBTOPOB
[Nanmumonoit, A.T., IN'adpustosoit, T.I1., 'apusitoBa, 1N.3. NHkeHepHas U KOMIIbIO-
TepHas rpaduka, 2018 r. uznanus.

Kpurepum ouenkmu:

KonTponbHbIe paboThl IO pe3yibTaTaM BBIMOJTHEHUS M 3alIUTH OIEHUBAIOT-
Csl C YUE€TOM CIIEAYIONIUX OCHOBHBIX MapaMeTPOB:

- CBOEBPEMEHHOE BBITIOJTHEHNE PAOOTHI;

- TIOJIHOTA U MPABWJIBHOCTh OTBETOB HA BOIPOCHI, 3a/IaHHBIC B XOJIE 3aIIUThHI
paboThI.

Onucanue mIkajabl OLICHUBAHUS:

- oueHka «3aureHo» (ot 19 go 30 GamioB) BeicTaBisieTcs: oOydaromeMycs,
€ClIi CTYJEHT IIOKa3blBaeT XOpolllee 3HaHWE OCHOBHBIX MOHATHH. Habmonaetcs
HEKOTOpasi HEyBEPEHHOCTh WJIM HETOYHOCTh MPH OTBETE HAa JIOMOJHHUTENIbHBIE BO-
npocel. Peub rpamoTHas ¢ HCHOJIb30BaHMEM Hay4dHOH Jekcuku. CTyleHT cripa-
BUJICS C pabOTOMN MM JOIYCTHII HE3HAYUTENbHbIE OIINOKH;

- OIICHKAa «HE 3auTeHo» (MeHee 19 OamioB) CTaBUTCS, €CIU CTYAEHT OKa-
3bIBAETCS] HECHIOCOOHBIM MPAaBUIIBHO PACKPBITH COJAEPKAHUE OCHOBHBIX ITOHSTHI.
[Tpeobnanaer ObiTOBast jekcuka. CTyleHT He COCOOEH CaMOCTOSATEIBHO BBIIIOJI-
HUTH paboTy.



MunucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu

HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan)
(benepanbHOro rocyAapCTBEHHOTO OI0/IKETHOTO 00pa30BaATENBLHOTO YUPEXKICHUS
BBICIIIETO 00pa30BaHus
«KazaHckuii HalMOHAIBHBINA UCCIIEI0BATENBCKUIM TEXHOIOTMUECKUN YHUBEPCUTET

@Daxynemem MHOOPMAIMOHHBIX TEXHOJOTHI

Raqbedpa IPOILIECCOB M allNapaTOB XMMUYECKMX TEXHOJIOTUM

Hanpasnenue noaroroBku: 15.03.04 ABromaTH3aIiis TEXHOJIOTHYECKHUX MIPOLIECCOB
U IPOU3BOJICTB

(k00 u Haumenosawnue)
[Tpoduns: ABTOMaTH3AIMS TEXHOJOTHYECKUX IMPOILIECCOB M MPOM3BOJACTB (IO OT-

paciisiM )

(Haumenosanue)

HepequL BOIIPOCOB 1JIA cobdece0BaHUSs

110 JucHuIuInHe. MHKeHepHas M KOMIOBIOTEpHAs rpaduka
(HaumeHo8anUe OUCYUNTUHDL)

Metoabl npoeKIMPOBaHHUS.

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 N0JIOKEHUE TNTIOCKOCTEM.

MHororpanHuku (OrpeaesieHue, TOCTPOEHHE).

. Tena Bparnienus (onpeaeneHue, NOCTPOCHUE).

10 Pa3BepTka noBepxHOCTEN.

11. AkCOHOMETpHUYECKUE MPOESKIIUH.

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

14.Buasi. OCHOBHBIE, TONOJHUTEIbHBIE, MeCTHBIC. OnpeeneHus, 0003HaueHHE.
15.Pa3pe3sl, ux knaccudukamnus. OnpenenacHus, 0003HaYEHUE.

16.Ceuenus, ux xknaccudukamus. OnpenencHus, 0003HaYCHUE
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.COopounbIit yepTex. UTeHne cOOpOYHOTO YepTeKa.

gk wh e

© 0N



Kputepuu onieHk#n UTOroB codece0BaHUA:
oYHOe omoesieHue
MaxkcumajbHOe YHCJI0 6a/10B — 4 6ajjia — BRICTABIIICTCS TIPETO1aBaTeNIeM, €CIIH
cobeceoBaHNE MPOTEKAET MPU aKTUBHOM OOMeHe MHpopMaImeld MeXIy CTYASHTaMH U
MPEINOJABATEIEM; OTBETHI CTYICHTOB IMOJHOLUECHHBIE U PA3BEPHYTHIE.
MuHuMaibHOE YHCI0 0AJLI0B — 2 §aJljia — BBICTaBJISIETCS €CJIA OTBETHI CTY/ICHTOB
OJTHOCJIO’KHBIC U 0€3 pa3bsICHEHUH U HOCAT TPUBHUAIIBHBIN XapaKTep.

OUYHO-3A0YHOE OmoeneHue
MaxkcuMaiibHOe YyHcia0 0aa10B — 18 0aJ10B — BBICTABJISETCS MPEINoiaBaTeseM,
eciii cobeceoBaHUE MPOTEKAET MPHU aKTUBHOM OoOMeHe MHbopManue MexIay CTyAeHTa-
MU U MIPENoiaBaTeIeM; OTBEThI CTY/IEHTOB IMOJHOIICHHBIE U pa3BEPHYTHIE.
MunuMaabHoe 4Yuciao 0amnoB — 10 6aMI0B — BBICTABISCTCS €CITM OTBETHI CTY-
JICHTOB OJHOCJIOKHBIE U 0€3 pa3bsCHEHUN U HOCAT TPUBUAIBHBIN XapakTep.

3a04Hoe omoenenue
MaxkcumaibHoe ynciao 6amnoB — 30 0aJ10B — BBICTABJISETCS MPEMNOIaBaTelieM,
eciii cobeceoBaHUE MPOTEKAET MPH aKTUBHOM OOMeHe MHpOpMalue MeXIy CTyAEeHTa-
MU U TIPENoiaBaTeIeM; OTBEThI CTY/ICHTOB MOJHOIICHHBIE U Pa3BEPHYTHIC.
MunumajibHOe YUCa0 0an0oB — 15 0a/lJIOB — BBICTABJISIETCA €CIU OTBETHI CTY-
JICHTOB OJHOCJIOKHBIE U 0€3 pa3bsiCHEHUH U HOCAT TPUBHAIIBHBIN XapakTep.



MunucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu

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

Daxyrvmem MTHOOPMANMOHHBIX TEXHOJIOTHHA

Kaqbedpa IPOILIECCOB M allNapaTOB XMMUYECKMX TEXHOJIOTUM

Hanpasnenue noaroroBku: 15.03.04 ABromaTH3aIiis TEXHOJIOTHYECKHUX MIPOLIECCOB
U IPOU3BOJICTB

(k00 u Haumenosawnue)
[Tpoduns: ABTOMaTH3AIMs TEXHOJOTHUYECKUX IMPOILIECCOB M MPOM3BOJACTB (IO OT-

paciisiM )

(Haumenosanue)

Tect

o aucrmiuinie. UmkeHepHas 1 KOMIObIOTEpHas rpaduka
(HaumeHo8anUe OUCYUNTUHDL)

Bapuanrt 1
1. Y Touku A, mpuHaajIexKale TOpU30HTaAIBHON MIOCKOCTH mpoekuuu 11,
HYJIIO paBHA KOOpAWHATA. .
1) Xa2) Ya3) Za

2.Y Touku B, mpuHaanexaiieir ocu Y, HyJIIM paBHbI KOOPJAMHATHIL:
1) XB2) YB3) ZB

3. llpsimyro, TEpPHEHAUKYISIPHYIO TUIOCKOCTH TMPOEKIIMH, HAa3bIBAIOT

4. ®poHTanbHas NpoeKkius oTpe3ka AB sBIsS€TCS UCTMHHOW BEJIMYMHOM Ha
PUCYHKE: .

A A2 B2 4

’ /5" X G

/, I/ I/ 6]

5. Ilpsmyto, nepreHUKYISIPHYI0 TPO(HIHBHON TIOCKOCTH MPOEKITUN, HA3hI-
BAIOT

6. OTpe3ok npsimoit AB, eciiu A (10, 10, 30) u B(10, 10, 50), pacnionoxen B
IPOCTPAHCTBE .

1) mapamiensHO TOPU30HTATLHON MIIOCKOCTH TPOESKITNI

2) NepneHIUuKYISIPHO TOPU3OHTATLHON MIIOCKOCTH TPOCSKITUH

3) mapamiensHO (PPOHTATHLHON TUIOCKOCTH MPOSKITHIA



4) nepneHuKYJISIPHO TPOPHUIBHON TIIOCKOCTH MPOEKIUH

7. Otpe3ok AB 3annMaet o01iee moJIoKeHUE Ha pUCYHKE: .
A A2 B 42

X b X \ Be
B, / B4 X =

- & I 8

8. Touka nepecedyeHus: MpIMon ¢ GPOHTATBLHOMN MJIOCKOCTHIO MPOEKIINM MOKa-
3aHa Ha YEPTEKE:

h 2
=& h
1) Hi=a, 2) 1
9. [Ipn LIEHTPAJIIbHOM IIPOCLIUPOBAHUHA TOUKaS ABJISACT-
cs
10. Crniocobom MPSIMOYTOJILHOTO TPEYrojabHUKA MOXK-
HO:

1 )HaliTUHATYPAIbHYIO BEJTMYMHY OTpE3Ka MPSMOM 2)oNpeaeUuTbyTIIbl HaKJIO0-
Ha OTpe3Ka MPsIMOM K TUIOCKOCTSIM MPOEKIUH 3)ONpeeiuTh MECTOTIONOKEHUE 00b-
eKTa

11. OptoronanbHass mnpoekuusi TpeyroiabHuka ABC Ha TOpU30HTaNbHYIO
IJIOCKOCTH npoekuuit I1;:

12. ITmockocThIO o0rmero OJIOKEHUS HA3bIBAIOT IJI0C-
KOCTb

13. IInockoctu, nmapaienbHble (GPOHTATBLHON TNIOCKOCTH MPOEKIINM, MTOKa3a-
HBI HA YepTeKax:



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, €CJIN:

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, pacrooKEeHHas Ha OJTHOM IUIOCKOCTH NapaljiesibHa MpsSMOM 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 Gpurypa He U3MEHUTCA 1Mo Gopme U pasmepam

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 crocoba 3aMEHBI IIJIOCKOCTEN B TOM, YTO

24. B crocobe BpalEHUs napameTp [ Ha3bIBAETCS

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

B

i B
' H30 1 ? ’ )42 :
Af\\/— 4 A‘ & x&'z//z
8 ! ! § 3 n’ L A' I:
A Al

; 202 . . _
A A N8BT HBD o ,ﬁ' Ze
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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) KOHyCc 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 OTHOCHUTCSI:
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) TeTparap

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. CnocoboM TOCTpOEHHSI Pa3BEPTKH IMOBEPXHOCTEH SBJISETCS 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'PaHHHUKA CBOJIUTCS:
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  ITIOBCPXHOCTAM  OTHOCATCA  ITOBCPXHOCTHU!

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. Jlnst onipeiesieHns IMHUY TIepecedeHus] TOBEPXHOCTEHN, M300paKEHHBIX Ha

yepTexKe MIPUMEHSIETCS CI0CO0...
1) Bpamaronieics miocKoCTH 2) BKCIeHTpUYECKHX chep
3) KOHIIEHTpUYECKHUX cep 4) cexyuux MI0OCKOCTEN
18. Croco6 00pa3yomux 3aKJII0YaeTCs
B

19. AxconomeTpus KBagpaTa BEpHO MOKAa3aHa HA PUCYHKaX:

S

20. Yroa mexay npoekusaMu oceil Y, Z B MpsAIMOYTOJIbHOM NU30METPUU 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. HampaBiieHME IITPUXOBKH ISl NMPSAMOYTOJIBHOW MU30METPUH NPABUIBHO

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 MTPOELH-
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 CPaBHUTEIBHONU BEIHMUYUHBI KOA()PUIIMEHTOB UCKAXKEHUS
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 OKPYIIICHHMI;
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 TIPEAebl U300paKeH s, K KOTOPbIM OHH
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 YEPTEKE PALMOHAIBHO HAHECEHBI BEJIMYUHBI PAINYCOB,

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  HCKaxeHuss  QopMbl M pa3MepoB, TO  TNPUMEHSIOT
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 NMPEAYCMOTPEHBIN300pAKEHUS 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. N3o0pakeHHOE HA YePTEke CTAaHAAPTHOE pe3b00BOEC U3MICTUE SIBIISETCS:

—

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) NLIUIIEBOE 3) pe3bboBoe 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. YCTaHOBI/ITe, KaKHuC N3 OTHUX
CEUYCHHUM BBIIIOJIHCHBI IIPpaBUJIBHO.
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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) MIMWICYHBIM 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) 03HAaKOMJICHHUE C JICTAIIBIO
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 MTPOEKIUCH:

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, BHITOJHEHHBIA OT PYKH B I1a30MEPHOM MacIlTa0e, HA3bIBAIOT _.

13. Ha ackn3e npocTaBisitoT

14. MaTepuai getajiy NpoCTaBIIIOT




15. HecneunuiipoBaHHBIM U3/IETTUEM SIBIISICTCS:
1) coopounast enuaMIa  2) A€Talb  3) KOMIUIEKT  4) KOMIUIEKC

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

17. Ha cOopodHOM UepTeke He MPOCTABIISIOTCS Pa3Mephl:
1) ycraHOBOUYHBIC 2) mpUCOSTMHUTETHHBIC 3) MOHTaXXHbBIE
4) pacok  5)rabaputHble  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 YEPTEIKa 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 UEPTEXE BUIBI, pa3pe3bl, CEUCHUS U MIPEACTa-
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 MacilITad 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 COEIMHEHUI JIeTaei, UCIOIb30BAHHBIE B U3IETHUH.



25. Pasamep ceppl ykazaH Ha PHUCYHKE:

=

=
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KpMTepnn OIICHKMU.
AJISL OYHOI'0 OTACJICHUSA

[IpaBunbpHO aHbl OTBETHI HA 25 BonpocoB — 40 6aios
[TpaBuiibHO JaHB OTBETHI Ha 15 BompocoB — 18 Gamos, ganee 3a Kax-
JbII IPABUJIBHO OTBEUYEHHBIHN BOIpOC Jo0aBisieTcs 1o 2-3 Oana.

AJIA OYHO-3a04YHOI'0 OTACJICHUA

[IpaBunbHO aHbl OTBETHI HAa 25 BonpocoB — 40 O6aiios
[TpaBuiibHO HaHb! OTBETHI Ha 15 BompocoB — 20 GamioB, ganee 3a Kax-
JIbIi IPABUJIBHO OTBEUYEHHBIIN BOIIPOC J00aBISIETCs 110 2 Oasy.

AJIA 3A0YHOI'0 OTACJICHUSA

[IpaBunbHO aHbl OTBETHI HA 25 BonpocoB — 40 O6asos
[TpaBuiibHO JaHB! OTBETHI Ha 15 BompocoB — 25 GamioB, ganee 3a Kax-
JIbI IPABUJIBHO OTBEUYEHHBIN BoIpoc qo0aBisieTcs no 1-2 Ganna.



