MunucTtepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu
HuxHexkaMCKUil XUMHUKO-TEXHOJIOTMYECKUN UHCTUTYT ((usuan)
(enepanbHOro roCcyJapCTBEHHOTO OFO/I)KETHOTO 00pa30BaTEIBHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHMUs
«Ka3zaHckuii HalMOHAIBHBIN UCCIIEOBATENBCKUN TEXHOIOTMUECKUI YHUBEPCUTET
(HXTU ®I'BOY BO «KHUTVY»)

7

YTBEPX/AIO

ﬂnpemq&%g’?@?‘é 2%.36MCKHI71

K OAN L EACAL 2019 r.

®OH/I OHEHOYHbBIX CPEJICTB
10 JTUCIIUILIJINHE
b1.0.18 «MmxeHepHast 1 KOMObIOTEPpHAS rpadrKa)
(HauMeHOBaHME JAHUCIUILINHEI )
09.03.01 MadopmaTrka ¥ BEIYUCINUTEIbHAS TEXHUKA
(KOI[ U HAUMCHOBAHHC HaHpaBJ’IeHI/Ii{ HO,Z[I'OTOBKI/I)

ABTOMaTHU3UPOBAHHBIE CUCTEMBI 00pa00TKN MHGMOPMAIIMU U VIIPABICHHUS
(HaumeHoBaHKE TPOGUIIs)

baxanasp

KBaJTU(DUKATIHS

O4YHas, OYHO-3a049Has, 3a049Has
¢dopma oOyueHns

Hwxuaexkamck, 2020 r.



Obopomnuasa cmopona mumynbHo20 1ucma

CoctaButenp ©OC:
TOLIEHT @o/ A.T. anumona
(10MKHOCTB) (nMoAnMce) (P.H.0)

®OC paccmoTpeH u onobpen Ha 3aceqanuu Kapeapsl _ [TAXT
IpoOTOKON 0T 79 L€ 2020r. N2

3aB. kadenapoit J.H. JlaTeinos
(noarnuce, (d.H.0.)

COI'TACOBAHO

IIporoxon 3acemanus kadenpsl HMCT, peanusyromell mnoaroTroBKy oCHOBHOW oOpa-
30BaTEIbHON IPOTPaMMBbl

or A0.05 2040 1. Ne 9

3aB. xadenpoit é ‘% é/ O.B. Maryxuna
(11o7tnmes) (P.1.0.)

YTBEPXKJIEHO

Vi

Hauanpauk YMY 00 H.U. Huxudopora

(noanuce) (P.1.0.)

Dkcnepr: ' M
PyxoBoautens OOII el JLLA. AmaeBa

®.1.0., 10/IKHOCTb, OpraHu3aums, noanHcy




Ilepeuenv komnemenyuilt U UHOUKAMOPOE OOCMUNCEHUA KOMNEMEHY U C YKA3AHUEM IMAN0E POPMUPOBAHUA 6 POy ecce 0C60EHUA OUC-
UUNIUHDBL

Komnerenmusi:

OIIK-1 CnocobeH mpuMeHSATh €CTECTBEHHOHAYYHBIE U OOIIEHH)KEHEPHbIE 3HAHHSI, METO/Ibl MATEMATUYECKOT0 aHAIHM3a U MOJCITUPOBAHHUS, TEO-
PETUYECKOT0 M SKCIIEPUMEHTAIBHOIO UCCIIEI0BAHUS B TPO(PECCHOHATIBHOMN 1A TEIbHOCTH;
WNHaukaTopbl JOCTUKEHUS] KOMIIETEHLIUU!

OIIK-1.1 3HaeT OCHOBBI MAaTEMATUKU, XUMHUH, BEIYUCIUTEILHON TEXHUKHU U TTPOTPAMMHUPOBAHUS;

OIIK-1.2 YmMeer pemars cTaHAapTHBIE MPO(ECCHOHAIBHBIC 33a4l ¢ IPUMEHEHUEM €CTECTBEHHOHAYYHBIX M OOIIEeHHKEHEPHBIX 3HAHUHA, METO-
JI0OB MaTeMaTH4ECKOI0 aHaJIN3a U MOACIUPOBAHUS;

OIIK-1.3 Bnaneer HaBBIKAMH TEOPETUIECKOTO M HKCIIEPUMEHTAIBHOTO HCCIIEI0BAHUS 00BEKTOB MPO(HECCHOHAIBHOM eI TeTbHOCTH;

OIIK-2 CnocobeH H1cIoiib30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU U IPOrPaMMHBIE CPEJICTBA, B TOM YHCIIE OT€YECTBEHHOIO IPO-
M3BOJICTBA, NIPH PEIICHUH 33724 MPOPECCHOHATBHOM NEATETLHOCTH;
WMHauKaTophl JOCTHKEHUS KOMIIETEHLIUU:

OIIK-2.1 3naeT coBpeMeHHbIE HH)OPMAIIOHHBIEC TEXHOJIOTUU M IPOTPAMMHEBIE CPEICTBA, B TOM YUCIIE OTEYECTBEHHOTO MPOU3BOCTBA, IIPH
peleHnt 3a1a4 NpopecCuOHAIbHOM 1A TebHOCTH;

OIIK-2.2 Ymeet BbIOMpaTh COBpEMEHHBIE HHPOPMAILIMOHHBIE TEXHOJIOTUH U POTPaMMHBIE CPEACTBA, B TOM YUCIIE OTE€UYECTBEHHOTO MPOU3BOI-
CTBa, IIPU PEIICHUH 3a/1a4 PO(PECCUOHATILHON e TEIbHOCTH;

OIIK-2.3 Bnaneer HaBbIKaMH IPUMEHEHHS] COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH U MPOTPaMMHBIX CPE/ICTB, B TOM YHCJI€ OT€YECTBEH-
HOTO IIPOU3BOJICTBA, IIPU PELICHNUH 33734 NPo(hecCHOHAIBHON JesITeNbHOCTH;

OIIK-4 CniocobeH yuacTBOBaTh B pa3pabOTKe CTaHIAPTOB, HOPM M MPABUII, @ TAKKE TEXHUYECKON TOKYMEHTAIlMU, CBSI3aHHOM C mpodeccro-
HaJIbHOU AESTEIbHOCTHIO;
WHaukaTopbl TOCTUKEHUS] KOMIIETEHLIUU:

OIIK-4.1 3HaeT OCHOBHBIE CTaHIAPTH O)OPMIICHUSI TEXHUUECKOM JOKYMEHTAI[MH Ha Pa3IMUHBIX CTAUAX KU3HEHHOTO LIUKJIa

MH(OPMALIMOHHON CHCTEMBI;

OIIK-4.2 YMmeeT NpUMEHSTh CTaHAAPThl 0POPMIICHHS TEXHUUECKOM JOKYMEHTALMU Ha PA3TUYHBIX CTAAUAX )KU3HEHHOTO IIMKJIa MH(opMaiu-
OHHOI CHCTEMBEI,

OIIK-4.3 Bianeer HaBbIKaMH COCTAaBJICHUS TEXHUUYECKOM TOKYMEHTALMK Ha Pa3IMYHbIX dTanax *KU3HEHHOro MKJIa HHPOPMAIIMOHHOM cHcTe-
MBI.



o4Has hopma 0OydeHUs

Hnouxamopul Omanwt hopmuposanus 6 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
OIK-1.1 Tema 2 He npedycmompenvt | JIPNe2.1, JIPNe2.2, | ne npedycmompenvt | Jlabopamopnas paboma,
JIPNe2.3 cobeceoosanue, mecm
OIIK-1.2 Tema 2 He npedycmompenvt | JIPNe2.1, JIPN¢2.2, | ne npedycmompenvt | Jlabopamopuasa paboma,
JIPNe2.3 cobecedosanue, mecm
OIIK-1.3 Tema 2 He npedycmompenvt | JIPNe2.1, JIPN¢2.2, | ne npedycmompenvt | Jlabopamopuasa paboma,
JIPNe2.3 cobeceoosanue, mecm
OIIK-2.1 Tema 4 He npedycmompenvt | JIPNe4. 1, JIPNe4.2 He npedycmompenvt | Jlabopamopuasa paboma,
cobeceodosanue, mecm
OIIK-2.2 Tema 4 He npedycmompenvt | JIPNe4. 1, JIPNe4.2 He npedycmompenvt | Jlabopamopuasa paboma,
cobecedosanue, mecm
OIIK-2.3 Tema 4 ne npedycmompenvt | JIPNe4. 1, JIPNe4.2 He npedycmompenvt | Jlabopamopnas paboma,
cobecedosanue, mecm
OIlK-4.1 Tema 1, me- | ne npeoycmompenvr | JIPNel, JIPNe3, JIPNe5 | ne npeoycmompenwt | Jlabopamopnas paboma,
Mma 3, mema 5 cobeceoosanue, mecm
OIIK-4.2 Tema 1, me- | ne npedycmompenvt | JIPNel, JIPNe3, JIPNe5 | ne npedycmompenwvt | Jlabopamopnas padboma,
ma 3, mema 5 cobecedosanue, mecm
OIIK-4.3 Tema 1, me- | He npedycmompensl JIPNel, JIPNe3, JIPNeS | ne npedycmompenni Jlabopamopnas paboma,

Mma 3, mema 5

cobecedosanue, mecm




OYHO-3a04Hast (hopma OOyUCHUS

Hnouxamopul Omanwt hopmuposanus é npoyecce 0C80eHUA OUCUUNTUHDBL
oocmudiceHus (vkazamo ece memwl uz PI1/])
KOMnemeHyuu Jlexyuu Ilpakmuueckue Jlabopamopmuuie 3ans- Kypcoeoit npoexm Haumenosanue oye-
3anamusa, nabopamopi mus (paboma) HOuHOZ0 cpedcmea
nPAKMUKym
OIK-1.1 Tema 2 He npedycmompenvt | JIPNo2 He npedycmompenvl | Jlabopamopnas paboma,
cobeceoosanue, mecm
OIIK-1.2 Tema 2 He npedycmompenvt | JIPNe2 He npedycmompenvt | Jlabopamopuasa paboma,
cobecedosanue, mecm
OIIK-1.3 Tema 2 He npedycmompenvt | JIPNe2 He npedycmompenvt | Jlabopamopuasa paboma,
cobeceoosanue, mecm
OIIK-2.1 Tema 4 He npedycmompenvt | JIPNe4. 1, JIPNe4.2 He npedycmompenvt | Jlabopamopuasa paboma,
cobeceodosanue, mecm
OIIK-2.2 Tema 4 He npedycmompenvt | JIPNe4. 1, JIPNe4.2 He npedycmompenvt | Jlabopamopuasa paboma,
cobecedosanue, mecm
OIIK-2.3 Tema 4 ne npedycmompenvt | JIPNe4. 1, JIPNe4.2 He npedycmompenvt | Jlabopamopnas paboma,
cobecedosanue, mecm
OIlK-4.1 Tema 1, me- | ne npeoycmompenvr | JIPNel, JIPNe3, JIPNe5 | ne npeoycmompenwt | Jlabopamopnas paboma,
Mma 3, mema 5 cobeceoosanue, mecm
OIIK-4.2 Tema 1, me- | ne npedycmompenvt | JIPNel, JIPNe3, JIPNe5 | ne npedycmompenwvt | Jlabopamopnas padboma,
ma 3, mema 5 cobecedosanue, mecm
OIIK-4.3 Tema 1, me- | He npedycmompensl JIPNel, JIPNe3, JIPNeS | ne npedycmompenni Jlabopamopnas paboma,

Mma 3, mema 5

cobecedosanue, mecm




3a04yHas hopma 00ydeHUs

Hnouxamopul Omanwt hopmuposanus é npoyecce 0C80eHUA OUCUUNTUHDBL
oocmudiceHus (vkazamo ece memwl uz PI1/])
KOMnemeHyuu Jlexyuu Ilpakmuueckue Jlabopamopmuuie 3ans- Kypcoeoit npoexm Haumenosanue oye-
3anamusa, nabopamopi mus (paboma) HOuHOZ0 cpedcmea
nPAKMUKym
OIK-1.1 He npeoy- | He npedycMompensl | He nPedyCMOmpeHbl He npedycmompenvl | Konmponvnaa paboma,
cmompensl cobecedosanue, mecm
OIIK-1.2 He npeoy- | He npedycMompensl | He nPedycCMoOmpeHsvl He npedycmompenvl | Konmponvnaa paboma,
cmompensl cobecedosanue, mecm
OIIK-1.3 He npeoy- | He npedycMompensl | He nPedyCMompeHsl He npedycmompenvt | Konmponvnaa paboma,
cmompensl cobecedosanue, mecm
OIIK-2.1 Tema 2 He npedycmompenvt | JIPNe2.1, JIPN¢2.2 He npedycmompenvt | Konmponvnas pabooma,
nabopamopuasa padoma,
cobeceoosanue, mecm
OIIK-2.2 Tema 2 ne npedycmompenvt | JIPNe2.1, JIPNe2.2 He npedycmompenvt | Konmponvnaa paboma,
nabopamopuasa padoma,
cobecedosanue, mecm
OIK-2.3 Tema 2 ne npedycmompenvt | JIPNe2.1, JIPNe2.2 He npedycmompenvt | Konmponvnaa paboma,
nabopamopuasa padoma,
cobecedosanue, mecm
OIIK-4.1 Tema 1 He npedycmompenvt | JIPNel He npedycmompenvt | Konmponvnas paboma,
nabopamopuan padoma,
cobecedosanue, mecm
OIIK-4.2 Tema 1 He npedycmompenvt | JIPNel He npedycmompenvt | Konmponvnasa padoma,
nabopamopnasa padoma,
cobeceoosanue, mecm
OIIK-4.3 Tema 1 He npedycmompenwvt | JIPNel He npedycmompenwvt | Konmponvnaa paboma,

nabopamopuan paboma,
cobecedosanue, mecm




Ilepeuenv oyenounvix cpeocme no oucuunaune (Mooyjim)

ouHas Gopma oOydeHHS

KoauuecTBo 60a/1710B

Ne n/m HaumenoBanme padoTsl -
max min
1 Jlaboparopnas pabora Nel 7 5
2 Jlaboparophas paborta Ne2.1 7 5
3 JlaGoparopHas pabora Ne2.2 7 5
4 JlaGopaTtopnas pabora No2.3 7 5
5 Jlaboparophas pabota No3 7 5
6 Jlaboparophas padota Ne4. 1 7 5
7 JlaGopaTtopHast pabota Ne4.2 7 5
8 JlaboparopHas padorta Ne5 7 5
9 Tect 40 18
10 CobecenoBanue 4 2
HUTOI'O 100 60
OYHO-3204Has popMa 0OydeHUs
Ne ni/m HaumenoBanue padoTsl Koaecrso ﬁa.mm_B
max min
1 JlaboparopHas pabora Nel 7 5
2 JlaboparopHas pabora No2 7 5
3 Jlaboparophas pabota Ne3 7 5
4 Jlaboparophas padota Ne4. 1 7 5
5 JlaGoparophast pabota Ne4.2 7 5
6 JlaGoparopnast pabora Ne5 7 5
7 Tecr 40 20
8 CobecenmoBanue 18 10
HUTOI'O 100 60
3ao4Has opma oOydeHUs
Ne n/m HaumenoBanme padoTsl Koauuecrso ﬁa‘]mo.B
max min
1 JlaGoparopnast pabota Nel 7 5
2 Jlaboparophas padota Ne2.1 7 5
3 Jlaboparophas pabora Ne2.2 7 5
4 KonrponbHas pabora 9 5
5 Tect 40 25
6 CobecenoBanue 30 15
HUTOT'O 100 60




IlIkana ouenueanus

Hudposoe | Beipaxenue B | CioBecHoe BbI- | KpuTepun oneHkn MHIMKATOPOB 10CTHIKe-
BBIpaKeHHe dasnax: pakeHue HUs npH GopMe KOHTPOJIS:
3a4er
5 87 -100 3a4TE€HO OneHka «3a4T€HO» BBICTABISACTCS CTYACHTY,
4 74 - 86 3a4TEHO €CJIM OTBETHI Ha BOIMPOCHI IO TeMaM JUCIUILIH-
3 60-73 3a9TeHO HBl TIOCJIEIOBATENBHBI, JIOTHYECKH H3JI0KEHBI,
JIOIYCKAIOTCSl HE3HAYUTEIbHBIE HEOYETHl B OT-
BETE CTYACHTa, TaKHe KaKk OTCYTCTBHE Camo-
CTOSITEIIEHOTO BBIBOJIA, PEUEBBIC OIIMOKH U TIP.
2 Hmxe 60 HE 3a4TEHO OrneHka «He 3a4TE€HO» BBICTABISETCS CTYIEHTY,

€CJIM CTYACHT HE€ 3HACT OCHOBHBIX MOHATHUN Te-
Mbl AUCHMIIIIMHBI, HC OTBC€YACT Ha MJOIIOJIHH-
TCJIBHBIC W HABOJAAIIME BOIIPOCHI ITpErogaBaTe-
JIA.




KpaTkasi XapaKkTepucTHKA OLIEHOYHBIX CPEACTB

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 (nns |siBisieTcst u3ydeHue (MccienoBaHue, u3Mepe-|HbIX paboT, KOH-
Bcex (hopM 00y-|HHE) XapaKTEPUCTUK JTaOOPATOPHOTO OOBEK-|TPOILHBIC BOIIPO-
YEHUS ) Ta. CBI TI0 TEME

[lens nabopaTOpPHBIX 3aHITHH:  OCBOEHHE|I1a0OpaTOPHOIL pa-
U3y4aeMoil yueOHOM NUCLUMIUIMHBI; TPpUoOpe-|00ThI, BOIPOCHI K
TEHHE HABBIKOB MPAKTUYECKOTO MPUMEHEHHUS |[KOJJIOKBUYMY
3HAHUW y4€OHOU NUCHMIUIMHBI (JIUCIUIIINAH )

C HCIOJIb30BAHHEM TEXHUUYECKUX CPEJICTB U

(nn) o0opyaoBaHUs

2. |KoutponpHas |CpeAcTBO MPOBEPKH YMEHHM MPUMEHATH M0o-|KOMITIEKT KOH-
pabora (nJ1s|Ty4eHHbIEe 3HAHUS ISl PEIICHUS 3aJ1au OINpe-|TPOJbHbBIX 3aJaHUM
CTYJ€HTOB  3a-|JEJICHHOIO TUIIA [0 TEME WU pa3feiy. 10 BapHaHTaM
O4YHON  (PopMBI
OoOy4YeHHSI)

3. |CobecenoBanue |CpencTBO KOHTPOJIA, OpraHu3oBaHHOE Kak|Bompock o
(nmst Bcex QopMcrienuanbHas Oecefa mpemnojaBarensi ¢ 00y-|Temam/paszaenam
oOy4eHMS) YalolUMCSl Ha TEMBbI, CBSI3aHHBIE C HM3y4dae-|IUCUUILINHbI

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

4. |Tect (mna Bcex|Cucrema CTaHIAPTU3UPOBAHHBIX 3aaaHuil,|DoHT TECTOBBIX
dbopMm  00yde-|mO3BOJAIONIAS ABTOMATU3UPOBATH MPOLIEYPY [3aAaHU
HUS) W3MEpPEHUsI YPOBHSI 3HAaHUN U yMEHHUH 00Yy-




MuHuCTepcTBO HayKU U BhIciero oopasosanus Poccuiickoit denepannu
HmxHekaMCKUN XMMUKO-TEXHOJIOTHIECKANA HHCTUTYT ((rtrain)
(denepanbHOro TOCyJapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJOTUYECKUN YHUBEPCUTET

Daxynemem THOOPMAIIMOHHBIX TEXHOJIOTHUH

Kageopa nporieccoB U anmapaToB XUMHUISCKUX TEXHOJIOTHI

VY4eOubIM M1aHOM 10 HampaiieHuto noarotosku 09.03.01 Mudopmaruka u
BBIUMCIIUTENbHAS TEXHUKA JJIs1 00ydaroluXcsl MPeyCMOTPEHO MpOBeACHHUE J1abo-
PaTOPHBIX 3aHATHH 1o AucuuIvinHe VHXeHepHas U KOMIbIOTEpHas rpaduka.

JIaGopatopHble 3aHATUS MO JUCUUIUIMHE MPOBOJATCS B CHELMAIBLHO 000pY-
JIOBaHHBIX JIA0OPATOPUSIX C IPUMEHEHUEM HEOOXOJUMBIX CPEICTB OOydeHHUs: Jabo-
paTopHOro o00pya0BaHuUsA, 00pa3LOB AJIs UCCIEAOBAHHUM, METOJUYECKUX TTOCOOUH.
Lens npoBeneHus: 1a00paTOPHBIX padOT - MPAKTUYECKOE OCBOCHUE TEOPETUUYECKUX
MOJIOKEHUH JEKIMOHHOTO MaTepHala, a TaKXKe BbIpa0OTKa CTyAEHTaMU ONpeIEeTeH-
HBbIX YMEHUH U HABBIKOB CAMOCTOATEIBHOTO AKCIIEPUMEHTUPOBAHUS.

o4yHas popma 00y4eHH S

JlabopaTopHuasi padora Nel. [‘eomeTprueckre moCTpOEHUs.
(mema nabopamopnoi pabomot)

Boimonuuts 3amanue Nel (ctp. 15-19) u3 yue6Horo nocobus aBropos [ anmmnmo-
Boii, A.T., 'apusitosoit, T.I1., 'adusitoa, 1.3. NnkenepHas u KOMIIbIOTEpHAs rpa-
duka, 2018 r. uzgaHms.

JlaboparopHasi padora Ne2.1. [[03ULIMOHHEIEC U METPUYECKHUE 3aa4U
(mema nabopamopHoil pabomut)

[TocTpoeHne npoekunii TOYEK ¢ YMCIOBBIMU OTMETKaMHU. [locTpoenne npoek-
LMK OTpEe3Ka, HAXOKJICHHE TOYEK HA NMPSIMOM M Ha B3aMMHOE IMOJIO)KEHHUE MPSAMBIX.
[locTpoeHne mpoeKui OTpe3Ka, HAXOKIACHUE TOYEK HA MPSIMOM M HAa B3aUMHOE I10-
JIO’KEHUE MPSAMBIX.
Koopaunatel Touek A, B, C, D B MusimMeTpax no BapuaHTaM

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 |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 |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 70 120 |10 55 |60 | 50 75 |15 | 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

A (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 |10 |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
A4 |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 |10 | 20

JlaGopaTopHnasi padora Ne2.2. CriocoObl mpeoOpa3oBaHus YepTexa.
(mema nabopamopHoil 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 5
9 45 35 20 10 5 45
10 55 10 35 15 45 10
11 50 S 10 3) 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 S
18 62 10 10 18 32 30
19 46 33 18 10 5 46
20 47 5 5 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 /

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

JlabopaTtopnasi pa6ora Ne2.3. IIpoekiiny MHOTOTPAaHHUKOB U TEJI BPAallICHUS.
BrInosHATE YepTEX yCEUEHHOM NMPU3MBI, MUpaMUAbl Win nwivHapa. Hantu
JNEUCTBUTEIBHYIO BEIMYMHY KOHTypa cedeHus. 1IoCcTponTh aKCOHOMETPHUYECKYIO
IIPOEKIUIO U Pa3BEPTKY IIOBEPXHOCTU YCEUEHHOTI'O TENA.
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Py A
No BapuanTa o, Tpaj A
1 45 44
2 95 40
3 20 42
4 25 45
5 25 50
6 45 47
7 35 40
8 95 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., 'apusrosoit, T.I1., 'apusitoa, N.3. MHxeHepHas U KOMIbIOTEpHAs
rpaduka, 2018 r. uznanus.

JlaGoparopHasi padora Ne4.1. [loctpoeHue N1ByXMEPHBIX MOAEIEH

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

JlaGopaTopHasi padora Ne4.2. Pacuer ¥ moCTpOCHHS OOJITOBOTO COSTMHCHUS

Boimonauts 3aganue Ne5 (ctp. 63-65) u3 yue6HOro mocodusi aBropo [ anu-
moBoii, A.T., l'adpustosois, T.I1., 'adusitoBa, 1.3. MHxeHepHas u KOMIIbIOTEpHAs
rpaduka, 2018 r. uzganus.

JlabopaTtopnasi padora Ne5. 3D-moctpoeHus

Boinonauts 3ananue Ne§ (ctp. 76-119) u3 yuedbHoro nocodust aBtopoB I anu-
moBo#, A.T., 'apusitoBoit, T.I1., 'apusitoa, N.3. MuxkeHepHas U KOMIbIOTEpPHAs
rpaduka, 2018 r. uzganus.

04HO-3204Hasi Gopma o0yueHus

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 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

z e 952

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., 'apustoBont, T.I1., 'apusarosa, N.3. MuxeHnepHas u KoMIOblOTepHAs
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
JlaGoparopHasi padora Nel. [loctpoeHre 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.

JlabopaTopHnasi padora Ne2.1. [TocTpoeHre IByXMEPHbBIX MOAEIEH

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.

JlaGopaTopHuasi padora Ne2.2. ['eoMeTpruecKre MOCTPOECHUs

Brimmonuuts 3aganue Ne6 (ctp. 66-68) u3 yueObHoro mocodusi aBTopoB I anu-
moBo#, A.T., 'apusrosoit, T.I1., 'apusitora, N.3. MuxeHnepHas u KOMIObIOTEpHAs
rpaduxa, 2018 r. uzganus.

Marepuanbl 1a00paTOPHBIX pabOT MPHBEACHBI B METOJAMYECCKOM YKa3aHWH,
pa3zpaboranHoM Ha kadeape TOHT:

1. 'amumosa, A.T., I'adpusarora, T.I1., I'apusaros, 1N.3. MmkeHepHas U KOM-
neloTepHas rpaduka : yuednoe mocodue / A.T. I'anumona, T.I1. 'adpustoa, 1.3.
["adustos. — Hmwxkuekamck, 2018. — 120 c.

Kpurtepuu onenku 1a60paTopHbIX padoT

[Ipun nmoarotoBke K JiabopatopHoid pabore mo aucuuiuinHe «HxeHepHas u
KOMIIBIOTEpHAsl Tpaduka» B 1 ceMecTpe CTYIEHT JOJDKEH BBIIIOJIHUTH CIIEAYIOLINE
BUJIBI PabOT:



MunumajabHbIid | MakcUMaJIbHBIA
Buabl pador
0as 0as

CamocrosiTenibHas MpopadOTKa TEOPETH-
YeCKOro MaTepuaia K J1abopaTopHOH pa- 1 2
oote
O3HaKOMIIEHHE C TEXHUKON 0€301MacHOCTH 1 1
pHu paboTe 3a KOMIIBIOTEPOM
BrimmonnneHne He0OX0UMOT0 3aJaHUS 1 2
CobeceoBaHue M0 4YePTEKY 2 2

UTOIO : 5 7

Takum 00pa3oM, kaxjaas jJabopaTtopHas paboTa OIEHHWBAETCS MHUHUMYM B 5
0aJioB, MaKCUMyM B 7 OaJljIoB.



MuHuCcTepcTBO HayKU U BhIciero oopasosanus Poccuiickoit @enepannu

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

@Daxynemem MHOOPMAIMOHHBIX TEXHOJOTHI

Raqbedpa IPOILIECCOB M allNapaTOB XMMUYECKMX TEXHOJIOTUM

Hanpapnenue noarorosku: 09.03.01 Mudopmatrika v BIYHCIUTEIbHAS TEXHUKA
(k00 u HaumeHogawnue)

HpO(i)I/IJIIai ABTOMaTH3HPOBAHHBLIE CUCTEMBI 00pa00TKH MH(POPMAIIMU M YIIPABJICHHUS
(HaumeHnosanue)

KomMiuiekT 3agannii 1Jisi KOHTPOJIbHOM padoThI

110 JucHuILInHE: MHKeHepHas M KOMIOBIOTEpHAs rpaduka
(HaumeHo8anUe OUCYUNTUNDL)

3amanue 1. Bemonuute 3aganue Nel (ctp. 15-19) u3 ydyeOHOro mocobusi aBTOpoB
[Namumonoit, A.T., IN'adustosoi, T.I1., 'apustona, 1.3. HHxkxeHepHas U KOMIIbIO-
TepHas rpaduka, 2018 r. uznanus.
3amanue 2. Bommonnuts 3aganue Ne3 (ctp. 27-50) u3 yueOHOTO mocoOus aBTOPOB
[Namamonoit, A.T., INadusTosoi, T.I1., 'adpusrosa, 1.3. HMHkxeHepHas U KOMIIbIO-
TepHas rpaduka, 2018 r. uznanus.
3aganue Ne 3. Bemoaauts 3aganue Nod (ctp. 51-60) u3 yuebHOr0o mocodusi aBTOpoB
[Nanmumonoit, A.T., IN'adpustosoit, T.I1., 'apusitoBa, 1N.3. NHkeHepHas U KOMIIbIO-
TepHas rpaduka, 2018 r. uznanus.
3ananue Ne 4. Bemmonnuth 3aganue Ne5 (ctp. 60-65) u3 yue6HOro nocooust aBTOpoB
[Nanmumonoit, A.T., INadpustosoit, T.I1., 'apusitoBa, 1.3. NuxeHepHas U KOMIIbIO-
TepHas rpaduka, 2018 r. uznanus.

Kpurepum ouenku:

MakcumanbHblli 0aT 32 KOHTPOJIbHYIO paboTy coctaBisieT 30, MUHHUMAaTb-
HbIi O6amn 10. U3 Hux:

— 3amanue 1 — max 5 6amios; min — 2 Gamia;
— 3amanue 2 — max 10 6amra; min — 3 6aina;
— 3agaHde 3 — max 5 6amroB; Min — 2 6amia;
— 3agaaue 4 — max 10 6amra; min — 3 Gara.

Jlns Toro 4To0bl KOHTPOJIbHAS paboTa cuuTagach CAaHHOW, HEOOXOIUMO Ha-
nucath e Ha 10 6amioB u Beimie. [Ipy mOBTOPHOM MepenuchIBAaHUN KOHTPOJIBHOU B
WUTOTOBBIN PEUTHHT UAET CPEAHUI 0aJT MO BCEM MOMBITKAM.

Onucanue nIKaibl OLICHUBAHUS:

- OILICHKA «3a4YTEHO» BBICTABISACTCS OOYYaloOlEeMyCs, €CJIM CTYJEHT IOKa-
3bIBAE€T XOpOIllee 3HAHWE OCHOBHBIX MOHATUH. HabmtonaeTcss HeKoTopasi HeyBepeH-
HOCTb WJIM HETOYHOCTD MPU OTBETE Ha JOMOJIHUTENbHbIE BOMPOCH. Peub rpaMort-
Hasg C MHCIOJb30BAHUEM Hay4yHOU JieKCUKU. CTyIEeHT cripaBuicad ¢ paboTOl miH
JOMYCTUJI HE3HAYUTEIbHBIE OIINOKY;

- OILICHKA «HE 3a4YTEHO» CTaBHUTCS, €CIM CTYACHT OKa3bIBAETCS HECIOCO0-
HBIM TIPaBUJILHO PACKPHITH COJEP)KaHUE OCHOBHBIX MOHATHN. [IpeoOmamaer ObI-
ToBas Jiekcuka. CTyIEeHT HE CIIOCOOEH CaMOCTOATEIBHO BHIMIOJHUTH paboTy.



MunucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu

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

@Daxynemem MHOOPMAIMOHHBIX TEXHOJOTHI

Raqbedpa IPOILIECCOB M allNapaTOB XMMUYCCKMX TEXHOJIOTUHI

Hampasnenue noarorosku: 09.03.01 MudopmaTrka v BEIYUCIATEIbHAS TEXHUKA
(k00 u Haumenoganue)

[Ipodunb: ABTOMaTU3UPOBAHHBIE CUCTEMbI 00PaOOTKU MH(OPMAIIMU U YIIPABJICHUS
(Haumenosanue)

HepequL BOIIPOCOB 1JIA codece0BaHUSs

o aucuumuinae: UmkeHepHas 1 KOMObIOTEpHas rpaduka
(HaumeHnosanue OUCYUNTUHBL)

Metoabl npoeKIMpPOBaHUA.

Touka B cucTeme Tpex IIoCKocTe. HarisaiHbli, KOMIUIEKCHBIA YEPTEXKH.
[IpoennpoBanue nmpsAMoi.

YacTHOE NOJIOKEHHE MPAMBIX.

B3anMHoe nosnoxenue npsaMmbix. HaTypanbHas BeauMuMHA OTpe3Ka CocoOOM
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.

[Tnockocts. CriocoObl 3a1aHMsL.

YacTHOE 10JIOKEHUE IIIOCKOCTEN.

MHororpanHuku (ONpeaesIeHne, NOCTPOEHUE).

. Tena Bparmienus (ornpezaeieHue, IOCTPOSHUE).

10 Pa3BepTka moBepXHOCTEIA.

11. AKCOHOMETPUYECKUE MPOEKIIUH.

12.0dopmnenne yeprexeit - hGopMaTsl, MPUQT, THHUU YePTEKa, MACILITAOBI.
13.Hanecenune pa3Mepos.

14.Buasi. OCHOBHBIE, NOTIOJIHUTEIbHBIE, MeCTHBIE. OnpeeneHus, 0003HaueHHE.
15.Pa3pe3sl, ux knaccudukarus. OnpeneneHus, 0003HauYeHUE.

16.Ceuenus, ux kinaccudukaius. OnpeneneHus, 0003HaUYCHHE
17.CoenvHeHre YaCcTy BHUa M YaCTH pa3pesa.

18.Coenunenus pa3beMHbIE U HEpa3hbeMHbIC.

19.Pe3nba. Knaccuduxkarus u 0603HaueHUS.

20.Pe3p00BBIC COCAMHEHMSI.

21.9cku3. DTanbl SCKU3UPOBAHMUS.

22.Pabounie uepTexH.

23.Cnemudpukarus. OdbopmiieHue.

24.COopounbIil yepTex. UTeHue cOOpOYHOTO YepTeKa.

oW E
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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
MperojiaBaTeIeM; 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 06aJI0B — BBICTABIISETCS IMPEIOIaBaTeIIEM,
eciii cobeceoBaHUE MPOTEKAET MPU aKTUBHOM OoOMeHe MH(pOpMaluel MeXIy CTyAeHTa-
MU U MperoaaBaTesieM; OTBEThI CTYICHTOB MOJHOIICHHBIEC U Pa3BEPHYTHIE.
MunuMaabHoe 4Yucao 0amioB — 10 6aMI0B — BBICTABISCTCS €CITM OTBETHI CTY-
JIEHTOB OJHOCIIOKHBIE U 0€3 pa3bsCHEHUN U HOCAT TPUBUAIBHBIN XapakTep.

3a04HOoe omoesienue
MaxkcumasnbHoe yucjao 0amioB — 30 6a/JI0B — BBICTABIISIETCS IMpeNojaBaTeseM,
eciii cobeceoBaHUE MPOTEKAET MPU AKTUBHOM OoOMeHe MHpOpMalued MeXIy CTYIEHTa-
MU U MPENoAaBaTesieM; OTBEThI CTYIEHTOB MOJIHOIICHHBIE U Pa3BEPHYTHIE.
MuHuMaIbHOE Yuca0 0a/i0oB — 15 0a/uIoB — BBICTABIISIETCS €CIIM OTBETHI CTY-
JICHTOB OJTHOCJIOXHBIE U 0€3 Pa3bsCHEHUH U HOCIT TPUBHUAIBHBIN XapakTep.



MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaeparnuun

HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan)
(benepanbHOrO TOCYIapCTBEHHOTO OI0JIKETHOTO 00pa30BATENBLHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuii HalMOHAIBHBINA UCCIIEI0BATENBCKUIM TEXHOIOTMUECKUN YHUBEPCUTET

Daxyrvmem MTHOOPMANMOHHBIX TEXHOJIOTHHA
Kageopa nponieccoB 1 annapaToB XUMUYECKUX TEXHOJIOTUN

Hampasnenue nonrorosku: 09.03.01 MadopmaTrka v BRIYUCIUTEIIbHAS] TEXHUKA
(k00 u Haumenoganue)

[Ipodunb: ABTOMaTU3UPOBAHHBIE CUCTEMbI 00PaOOTKU MH(OPMAIIMU U YIIPABJICHUS
(Haumenosanue)

Tect

o aucrmiuinie: UmkedepHas 1 KOMIObIOTEpHas rpaduka
(HaumeHnosanue OUCYUNTUHBL)

Bapuanrt 1
1. ¥V Toukn A, npunHajexaned ropu30HTAIBHON IJIOCKOCTH Ipoekuuu 11,

HYJIIO paBHA KOOpAXHATA. .
1) Xa2) Ya3) Za

2.Y Touku B, mpunaanexaiieit ocu Y, HyJIIM paBHbI KOOPJAUHATHIL:
1) XB2) YB3) ZB

3. llpsimyro, TEpPHNEHAUKYISIPHYIO TUIOCKOCTH TMPOEKIIMH, HAa3bIBAIOT

4. ®poHTanbHas NpoeKUus oTpe3ka AB sBISIETCS UCTUHHOW BEJIMYMHOW Ha

pUCYHKE: .

A2 Ao B2 42
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5. IIpsmyto, nepreHUKYISIPHYI0 TPO(HIHBHON TNIOCKOCTH MPOEKITUU, HA3hI-

BaroT

6. Otpesok npsimoit AB, eciiu A (10, 10, 30) u B(10, 10, 50), pacrionoxeH B
IPOCTPAHCTBE .

1) mapamienbHO rOpU30HTAIBHOMN TNIOCKOCTH IPOEKINI

2) NepneHIuKyJIIpHO FOPU30HTAIBHON MIIOCKOCTH IPOEKIUI

3) napamienbHO (PPOHTATIBLHON IIIOCKOCTH MPOEKIUI

4) nepneHuKyJIIpHO NPOPHUIBHON MIOCKOCTU NPOEKIUN



7. Otpe3ok AB 3annMaet o0lee MON0KEHUE HA PUCYHKE: .
#- Ao B2 42
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8. Touka nepecedyeHus: MpIMon ¢ GPOHTATBLHOMN IIOCKOCTHIO MPOEKITUH MOoKa-
3aHa Ha YEPTEKE:

1)
9. [Ipn LIEHTPAJIIbHOM IIPOCLIUPOBAHUHA TOUKaS ABJISACT-
cs
10. Crniocobom IPSIMOYTOJIBHOTO TPEYTOJIbHUKA MOX-
HO:

1 )HaliTUHATYPAIbHYIO BETMYMHY OTpE3Ka MPSMOU 2)OMpeeTUThYTIIb HAKIIO-
Ha OTpe3Ka MPsIMOM K TUIOCKOCTAM MPOEKIIH 3)ONpeaeIuTh MECTOMOIOKEHUE 00b-
eKTa

11. OptoronanbHas mpoekiusi TpeyroibHuka ABC Ha TOpPU30HTANIBHYIO
IJIOCKOCTH npoekuuit I1;:

12. ITmockocThIO o0rmero OJIOKEHUS HA3bIBAIOT IJI0C-
KOCTb

13. Ilnockoctu, mapauienbHble GPOHTATHLHON MIIOCKOCTH MPOCKITUHN, TOKa3a-
HBI Ha YepTe)Xax:




14. Tpu TOUKH, HE JIeKAIIUE HA OJTHOW MPSIMOM, ONIPEAETISAIOT:
1) oqHy mIO0CKOCTh 2) JIB€ TJIOCKOCTH 3) TpH MJIOCKOCTH

15. IInockocTh 3a/1aHa HA YEPTEKE:
7 2

e
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16. IInockocTn B MPOCTPAHCTBE MOTYT 3aHUMATh YACTHBIX TMOJIOXKE-
1507078
17. IIpsamas NPUHAJICKUT IIOCKOCTH, ec-
T

18. /IBe MI0CKOCTH MapaIIEIbHBbI, €CIIH:

1) nBe mepecekaromuecs: NpsMbIE OJHOW MIOCKOCTH COOTBETCTBEHHO Mapall-
JIENIbHBI IBYM MEPECEKAIOIIUMCS MPSMbBIM APYTOW MIOCKOCTH

2) nBe mapajiyieNbHbIC IPSIMbIE OJHOM TUIOCKOCTH MapajulesibHbl IBYM Hapaj-
JIENbHBIM MPSIMBIM JIPYTO# TJIOCKOCTH

3) npsimasi, pacroyioKeHHasi Ha OJJHOM IJIOCKOCTH MapajuielibHa IpsIMOM pac-
MOJIOKEHHOW Ha JPYTOH MIOCKOCTH

4) moboe n3zo0paxxeHrue Ha OJHOU IMIOCKOCTH UMEET 3epKaJbHOE OTPAKEHUE
Ha IPYroM II0CKOCTH

19. Cropona AB sBasieTcs TPEYTrOJIbHUKA.

20. I'eomeTpuueckas miockas ¢purypa He U3MEHHUTCS 10 GhopMe U pazMepam
IIPU BPAIICHUU BOKPYT MPOCLHUPYIOIIECH OCH:




1) Ha TOM TIOCKOCTH, KOTOPOU MapasljiesibHa OCh BpalllEHUs
2) Ha TOI MJIOCKOCTH, KOTOPOU MEPIEHAUKYIISIPHA OCh BPALLICHUS

21. Cnocobom mpeoOpa3oBaHUsl yepTexa, MPU KOTOPOM T'€OMETPHUECKUN
O0OBEKT B  TPOCTPAHCTBE  OCTACTCS  HEMOJBM)KHBIM,  HAa3bIBACTCS  CIIO-
co0

1) nepemenenus 2) BpauieHus 3) 3aMeHBI TIIIOCKOCTEMN MPO-
eKLUHN

22. Cmocob mapaJuiCJIbHOI'O IICPEMCHICHUA ABJIACTCA YaCTHBIM CIIy4dCM

23. CyTb criocoba 3aMEHBI IJIOCKOCTEMN B TOM, 4TO

24. B crocobe BpAILICHUS napaMmeTp [ Ha3bIBACTCS

25. Cnoco0 3amMeHBbl TUIOCKOCTEN MPU HaXO0XJACHUH HATypajJbHON BEITUYHHBI
OTpe3Ka MMOKAa3aH Ha pncyHKe
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1) 2) 3) 4)
Bapuanr 2

1. JIBa cBoiicTBa Crioco0a BpaItcHHUSI:

1) :
2)

2. K nuHeiyaThIM TOBEPXHOCTSIM BpAIlIEHUsI BTOPOTO MOPSAKA OTHOCSITCS:

1)chepa  2) umnuuap  3)3JUIMIICOUNT 4) Top 5) KoHycC
3. MHOTrOrpaHHUKAaMH HE SIBIISIOTCS:
1) TpeyronsHuk 2) Ky0  3) OKpPYKHOCTh 4) KOHyC  5) mpusma 6)

nUpaMua

4. TInockue MHOT'OYI'OJIbHUKH, OIrpaHUYMBAIOIINC TCJIO MHOI'OIpaHHHKA, Ha-
3bIBAIOTCA

1) pebpamu 2) OCHOBaHUSAMH 3) BeplIMHAMU
4) rpansmu

5. K BUHTOBBIM OBEPXHOCTSIM OTHOCHUTCS:
1) mapabomnona 2) Top 3) reJauKou 4) runepOonous



6 YcTaHOBUTE COOTBETCTBUE MEXKY TUIIAMU U Ha3BaHUSIMU MTOBEPXHOCTEH:
1) JIuneituarsie

2) HenuneituaTeie
3) C m10CKOCThIO NapajlieaTu3mMa

a) IUINHIPOUT
0) TeTpa’ip

B) KOHYC

I) Ipu3Ma

JT) map

7.

IMOBCPXHOCTHU TCJIa HA3BIBACTCA ITINIOCKAs (I)I/Irypa, I10-

JydCHHasd IIYTCM COBMCHICHUA BCCX TOUYCK ,ZIaHHOfI IMOBEPXHOCTHU C INNIOCKOCTBIO 0e3
Pa3pPbBIBOB U CKIIAIOK.

8. CrnocoboM TMOCTPOCHUSI Pa3BEPTKU IMOBEPXHOCTEH SABIAETCS CIOCO0

9. Ha pucyHke noka3aH KOMIUIEKCHBIA YepTexK (IPOEKIUMN): .
E

1) chepsr ;

2) HWIHHAP " @ Q}

3) koHyCca 7%,
N

10. B ceyeHurn umuiaMHApa IJIOCKOCTBIO TMOJYYHUTCA JIUIAIIC HA YepTe-

xKe:
1) 2) 3)
] | /4
| |
| | |
1 I / [
4 ’ @ s “
11. IToBepXHOCTH BpaIllEHUS - 3TO :
1) Top 2) MHOTOYTOJIbHUK 3) snnunc 4) chepa S) uunuMHAp
6)xy0

12. ITocTpoeHue pa3BepTKH MOBEPXHOCTU MHOTOIPAaHHHUKA CBOJIUTCS:
1) Kk onpesieNieHHIO HAaTYpaJIbHOW BEJIMYMHBI KaXK/I0M €ro rpaHu

2) K OIIPECIICHUIO BBICOTHI (PUTYPBI

3) K HaXOXACHUIO IEHCTBUTENIBHBIX BETUYUH KAKIOW I'paHu

4) K HaXOXKJECHMIO IeHCTBUTENbHBIX BEIMYMH OCHOBAHUN

13. K Hepa3BepThIBAEMbIM MOBEPXHOCTIM

OTHOCATCA  IMOBCPXHOCTH:




14. IIpu nepeceueHuit ABYX I'PaHHBIX MOBEPXHOCTEHW B OOIIEM cllydae Moiy-

qaeTcs:
1)3aMKHyTas TUIaBHAsI KpUBasgs ~ 2) MPOCTPAHCTBEHHAs JIOMaHasi KpUBast
3) mockas KpuBas

15.JInans IIepeceucHus IBYX ITOBEPXHOCTEN COCTOUT
u3

16. Ilpu mocTpoeHUH JTUHUM TIEPECEUCHHS JIBYX MHOTOTPAHHUKOB MPUMECHSI-
€TCsl CIoco0:
1) crmoco6 cekymux MI0CKOCTeN
2) cnoco0 KOHIIEHTPUYECKUX CEeKYIIUX chep
3) crmoco6 IKCUEHTPUIECKUX chep
17. Jlns onpeiesieHus TMHUU TIEPECEUCHHSI TTOBEPXHOCTEM, N300paKEeHHBIX Ha

yepTexe MPUMEHSIETCA CIoco0...
1) Bpamaronieics miocKoCTH 2) BKCIEHTpUUYECKHX chep
3) KOHIIEHTPHUYECKUX cep 4) ceKkymuXx MIOCKOCTEH
18. Cnoco6 00pa3zyronmx 3aKJII0YACTCS
B

19. AxcoHomeTpus KBagpaTa BEPHO MOKAa3aHa HA PUCYHKAX:

S

20. Yron mexay npoekuusiMu ocer Y, Z B IPSIMOYTOJIbHOW U30METPUHU Ha
KapTUHHOM IJIOCKOCTH COCTABIISIET

21. Tlomoxenue m0OOM TOYKM B  AKCOHOMETPUHU  ONpPEACIsIeTCS
KOOpJIMHATAMHU.

22. BenuuuHbl OOJBIIMX OCEH AJUIUIICOB HA YEPTEKE PaBHbBI -



D

23. HanpaBreHue IITPUXOBKHU ISl MPSMOYTOJIbHOM M30METPUU MPABHIIBHO

MMOKA3aHO HA PUCYHKE
N ZZ -
3)
24. Yron Mexay NMpoeKIusiMH oced Y, Z B MPAMOYTOJIbHOM W30METPUU Ha

1) 2)
KapTHHHOI;'I IIJIOCKOCTH COCTABJISIET

METPOB MPOELUUPYEMBIX OKPYKHOCTEH.

4

25. AKCOHOMETpHS HA3bIBAETCA MPSIMOYTOJIBHOM, €CIU HANPABJICHUE MPOEIH-
poBaHus

1) mapaynnenbHO MIIOCKOCTU MPOEKIMI  2) HE NEPHEHAUKYISPHO MIIOCKO-
CTHU MPOEKUUN

3) IepreHNKYIIAPHO TIOCKOCTH Ipoekuuii  4) umeer yron 45° K miocko-
CTHU MPOEKIUN

Bapuant 3
1. B nmpAMOyTOIpHON M30METPUYECKOW MPOEKIHUH yroj Mexay ocamu OX u

Oy cocTraBnisier:
1) 30° 2) 90° 3) 120°

2. ComnpsikeHHEM Ha3bIBaCTCSA

3. B 3aBUCHMMOCTH OT CpaBHUTEIHLHOW BETHMYUHBI KO (PHUITMECHTOB HCKAKEHUS
10 OCSIM PA3JIMYarOT TPU BUAA AKCOHOMETPUH, YCTAHOBUTE COOTBETCTBHUE:

1) Tpumerpus a) aBa Kod(PppuUIMEeHTa UCKAKECHUS PABHBI
MEXTy coOoM

2) uzomeTpus 0) Tpu K03 (HULIMEHTA UCKAKEHUS] HE PABHBI
MEXTy coOoM

3) numetpus B) BCe TpHU KO3 PUIMeHTa UCKaKEHUS paB-

HBI MEXy cO00i



4. Pa3mep paauyca Jyrd IPOCTaBIEH BEPHO Ha YEpPTEKE:

<o
1) 2)

3)
5. Ha geprexax pa3MepHbIC 4HClIa HAaHOCST B
6. CipaBOYHBIM pa3MEpPOM Ha3bIBACTCS
7.3Hak S Ha H300paXe€HUU [€TaTMO0003HAYAET:
504 1) nHamuume pe3nObI;
3 2) TONIIMHA JETAJIH,
q,‘b 230 3) pasMepsl OKPYIJICHHIA;
4) o003HavaeT MOBEPX-

HOCTb,
MOJJICKAIIYIO TTOKPBITHIO.

8. JIroboii pasmep Ha dYepTeke KaKOTO-HUOYIb 3JEMEHTa JIETAIM MPOCTaB-
JISIOT

9. Paszmep cdepnl ykazaH Ha PUCYHKE:

@12 [ RE o@12

1) 2) 3)

10. CipaBoYHBIM pa3mep Ha YepTeke 0003HAUAOT 3HAKOM

11. Ins HaHEeceHHs Ha 4YEpTE)KaX Pa3MEpPOB MPOBOAAT JIMHUU:
1) BBIHOCHBIE M pa3MepHble 2) OCEBbIE W IIEHTPOBBIE  3) 0OphIBa

12. OceBble U TIEHTPOBBIC JTUHUH 32 MPECIIbl N300paKeHUs, K KOTOPhIM OHU
OTHOCSITCS1, BBICTYIIAIOT OT J0  MM.

13. YcraHoBUTE COOTBETCTBHE MEXy HAMMEHOBAHUEM U pazMepaMu GopMma-

Ta:
1) Ad a) 297x420

2) A2 6) 594x841
3) A3 B) 420x594
4) Al r) 210x297

14. Ha YepTeKe palMOHAIbHO HAHECEHbI BEJIMYUHBI PAINYCOB,
JIMaMETPOB, TOJIIUHBI IETATIEH U pa3Mephl, ONPESSIONINE PACTIOIOKEHUE OTBEP-
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15. MecTHBIM BUIOM Ha3bIBaeTCA
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18

16. Ecnu kakyro-nmu00 4acTh IIpeIMEeTa HEBO3MOXKHO TOKA3aTh HA OCHOBHBIX
BUIax  0e3  ucKakeHuss  QopMbl U pa3MepoB, TO  NPUMEHSIOT
BU/IBI.

17. K ocuoBabeIM BuaM coritacHo 'OCT 2.305-68 otHOcsTCS:
1) Bug cooky 2) Bug cuepenn  3) Buxa c Topua  4) Bug czagum  S)
BH/]I CJICBa

18. CtangapToM HE IPEAYCMOTPEHBIN300paKEHUSI C HA3BaHUSMM:

1) nonBuabI 2) BUbI 3) Haznpe3sl 4) ceueHus 5) pas-
pe3bl
19. K CJIOKHBIM paspesam OTHOCATCS:
1) ponTanbHBIN 2) cTyneH4aThIi 3) HaKJIOHHBII 4) npoUIHHBIHA
5) ropu30HTAIBHBIA  6) JIOMaHBIH 7) MECTHBII

20. N3o0paxxkenne A-A mipeacTaBiseT co00i
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/T_I 1. BIHECEHHOE ceueHre 2. mpo(HIIbHBIN pa3pe3
3. MECTHBIN pa3pe3 4. HaJIO’)KEHHOE CEUCHHE

S. BBIHOCHOM 3JIEMEHT
21. N3o0pakeHHOE HA YePTEk,E CTAaHAAPTHOE pe3b00BOC U3MICTUE SIBIISETCS:
[ 1/

KOU 5) mrtudrom

1) mmunbKon 2) BUHTOM 3) 6onToM 4) rai-

22. I/ISIIGJII/IG, HU3rOTOBJICHHOC M3 OJHOPOIHOI'O MaTCpHajia oe3 IMPUMCHCHHA
C60p0‘-IHI>IX onepauﬂﬁ, Ha3bIBaACTCA

23. K Hepa3beMHBIM COETMHEHUSM OTHOCUTCS COCHEHHUE.
) mmonouHoe 2) NUIUIIEBOE 3) pe3bboBoe 4)
KJIEEBOE

24. Ha pucyHke n300paK€HO COeIMHEHUE:

L\—'\ 1) pe3bboBoe 2) cBapHoe 3) masiHOe 4) KIieeBOe

25. Ha gepTeke Pe3bO0BOE COCTMHEHUE BBIUEPUCHO B IOJI-
HoM cootBercTBuH ¢ 'OCT 2.311-68.

l 2)
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Bapuant 4
1. [IpaBWIBHO BBIMOJHEH pa3pe3 ACTaIN Ha YEPTEKE. ...
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2. Ha PUCYHKE JOaHbl YCTLIPC CCUCHUA ACTAJIN. yCTaHOBI/ITC, KakKuc H3 3THX
CEUYCHUM BBIMOJIHEHBI IMpaBUJIbHO.

2) A-A,b-bul-T;
3) b-b, B-B; 4) A-A,b-b,B-Bul-T; 5) A-

3. YcTaHOBHUTE COOTBETCTBUE MEXKIY M300pa’KEHUSAMH U Ha3BaHUSAMH podu-
nel pe3nb0:

a) MeTpuueckas pe3noa

1) %
60°

2) @ 0) TpyOHas pe3nda
e

3) %

B) ynopHas pe3b0a

4. N300paskeHHOE Ha YEPTEKE pa3beMHOE COCAMHECHUE HA3hIBACTCS:

BT Oh7
S\ o
.
s, 1) numieBsiM  2) INOHOYHBIM  3)
MTU(TOBBIM 4) WMWIeYHbIM 5) pe3b00BBIM

5. Macurrad 3cKku3a JeTaiu:
1) He yka3bIBarOT 2) yKa3bIBarOT B OCHOBHOM HaJIITH-
cH

6. DTanbl 3CKM3UPOBAHUS PACIIOIATalOTCS B CIEAYIOLIEH MOCIEA0BATENIbHO-



CTH:
1) BbIOOD I1aBHOTO BUAA U APYTUX HEOOXOAUMBIX N300paXKeHHI
2) 03HAKOMJICHHE C JIETaJIbIO
3) KOMIIOHOBKA U300paKEHUI Ha JIUCTE
4) Be10Op (hopmaTa sucTa

7. ['maBHOE HN300paKeHUE pabouero gepTexa JTOJKHO

8. AKcoHOMeTpHYecKasi IPOEKIUs J1eTanu, n300paKeHHOM Ha PHUCYHKeE, Ha-
3bIBAETCS MMPOEKIIMNEN:

1) KocoyroyibHOM (POHTATHHON TUMETPUIECKON
2) NpsIMOYTOJIBHOM U30METPUUYECKOM
3) NpAMOYTOJIBHOW TUMETPUIECKOMN

9. Pabounii yepTex — 310

10. HAa3bIBACTCS LIEPO-
XOBaTOCTHIO TTOBEPXHOCTH.

11. Ha pabouem uepTexe JOHKHO ObITh MUHUMAILHOE, HO KO-
JMYECTBO PA3MEPOB ISl U3TOTOBJICHUS U KOHTPOJIS ACTAJIH.

12. YepTex, BHITOJIHEHHBIA OT PYKHU B INIA30MEPHOM MaclTade, Ha3bIBalOT .

13. Ha acku3e npocTaBisitoT

14. Marepuain netanu npOCTaBISIOT

15. HecnienmunmpoBaHHBIM U31€TTUEM SIBIISICTCS
1) cOoopounas enuaMIia  2) A€Talb  3) KOMIUIEKT  4) KOMILIEKC

16. JlBa wnm Oosiee Wu3AENWi, HE COCIWHEHHBIE HA NPEANPHUATHHN-
U3TOTOBUTENIC COOPOUYHBIMU OIEPAIUsIMU, HO TIPEIHA3HAYCHHBIC JJIS BBITIOJIHCHUS
B3aMMOCBSI3aHHBIX IKCILTYyaTallMOHHBIX (DYHKITHI, HA3bIBAIOTCS

17. Ha cO0opouHOM uepTeke HEe MPOCTABISIOTCS Pa3MeEpHhI:
1) ycTaHOBOUYHBIE 2) NPUCOCTUHUTEIIHHBIC 3) MOHTa)XHBIC
4) pacok  5) rabaputHeie  6) OTBEpCTUH

18. K KOHCTPYKTOPCKUM TEKCTOBBIM JIOKYMEHTAaM OTHOCSITCS: :
1) rabapuTHBIl uepTeX  2) cxema  3) MOSICHUTENbHAS 3anmucka  4) Toiad




5) cnenudukarus 6) 3cKu3 7) MOHTQXHBIM
YepTEK

19. Ha cOopouHOM YepTexke HOMEpa NO3UMLUUKA  PACHOJIOKEHBI
Ha!

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

20. Cnernudukanus — 3To Tabauia

21. Haumenosanue “Tatika 10” npu BBITOJIHEHUH COOPOYHOTO YEPTEIKa BXO-
JUT B pas3zen crienupukanuu:
1) COopouHbIEe €TUHUIIBI 2) Heramnu 3) CrannmapTHbie U3je-
st

22. COOpOYHBIN YEPTEK COJEPIKUT pa3MepHI:

1) yctaHOBOYHBIE  2) IPUCOEAUHUTEIbHbBIE 3) MOHTaXHbIE
4) pe3nd 5) rabapuTHbIle 6) oTBEepCTUI

23. KoMIIJIEKTOM Ha3BIBaeTCs U3EIHNE

24. [1pu yTeHUU COOPOYHOTO YepTEkKa PEKOMEHAYETCS MPUICPKUBATHCS ClIe-
JYFOIIEH TTOCIIE0BATEIILHOCTH .

1) PaccmoTpeTh Ha COOPOYHOM UEPTEXKE BUIBI, pa3pe3bl, CEUCHUS U TIPEICTa-
BUTH (POPMY U pa3zMepbl H300paKEHHOTO HA HEM U3JEIHS.

2) Ompenenuth (GopMy KaKIOW AETalv, pacCMOTPEB MX H300paKeHHs] Ha
cOOPOUYHOM YEpTEKE

3) U3yuuTh coaep:kaHre OCHOBHOM HAJITUCH, BHISCHUB Ha3BaHUE COOPOUYHOM
€IUHULIBI U MacIlTad ee n300paKeHus.

4) HUcnonb3ys crnenupuKalnio, ONpeaeanTh, U3 CKOJIBKUX JeTanell COCTOUT
W3JIeJIie, BBISICHUTh HAa3BAaHUE KAXJOW M3 HUX M MaTepua, U3 KOTOPOro OHU H3TO-
TOBJICHBI.

5) YcTaHOBUTH NPUHIMI pabOTHl U TIOCIEA0BATEIBHOCTD COOPKH U3EIIHS.

6) BBISIBUTH BUIBI COCITMHEHU J€TAJICH, NCTIOJIb30BAHHbBIC B U3/CITUH.

25. Pazmep cepbl ykazaH Ha pUCYHKE:
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Kpurepuu oueHku:
JJIS1 OYHOT'0 OTHEeJICHUSI

[IpaBmiIbHO TaHBI OTBETHI Ha 25 BompocoB — 40 GasioB
[IpaBunbHO JaHbl OTBETHI HA 15 BompocoB — 18 GaiioB, nanee 3a Kax-
JIBIA TIPABUIILHO OTBEUCHHBIN BOTIPOC A00aBisieTcs mo 2-3 6ania.

AJIF OYHO-320YYHOI'0 OTACJICHHUSA

[IpaBmiIbHO TaHBI OTBETHI Ha 25 BompocoB — 40 6asioB
[IpaBunbpHO HaHbl OTBETHI Ha 15 BompocoB — 20 6aiioB, qanee 3a Kax-
JIbIN IPaBUJILHO OTBEUYEHHBIN BOIMPOC H00aBIsETCS 0 2 Oasty.

IJISI 3209HOT0 OT/JAeJIeHUS

[IpaBunbHO aHbI OTBETHI HA 25 BompocoB — 40 6aios
[TpaBmiibHO JaHbl OTBETHI Ha 15 BompocoB — 25 GaioB, Aanee 3a Kax-
JIbI PAaBUIILHO OTBEUEHHBIN BOMpOC A00aBiseTcs mo 1-2 6anna.



