«Texnuueckuii yauepcuretr Y 'MK»

% HerocynapcTBeHHOe YaCTHOE 00Pa30BaTe/IbHOE YUpekKIeHHe
-‘*r BBLICIIEr0 00PA30BAHMSA

METOANMYECKHUE PEKOMEHJALIMA K BBIIIOJITHEHUIO
INPAKTUYECKHUX PABOT 110 JUCIUIIJIMHE

Haqepmamenbﬁaﬂ CEOMEMPUAL, UHIICEHEPHAA U KOMNBIOMEPHA ZPCquuKCZ

CnennajabHOCTh 21.05.04 T'opHoe nes10
Cnenmnanuszanus Ilon3eMHasi pa3padoTKa PyAHBIX MECTOPOXKIEHUI
YpoBeHb BbicHIEro 00pa3oBaHus Cneumnaaurer

(baxanaspuam, cneyuaiumem, Macucmpamypa)

AsTtop-pazpaborunk: babwu E.B., cT. nmpenogaBarens
PaccmoTtpeno Ha 3aceganuu kadeApbl TyMAaHUTAPHBIX U €CTECTBEHHO-HAYYHBIX JUCIUTUINH
Onobpeno Metoanueckum coBetoM yHUBepcuTeTa 30 utons 2021 r., mpotokoa Ne 4

r. Bepxuss [eimmma
2021



MeToaudeckiue PEeKOMEHIAIMA K BBHIMOJHEHHUIO MPAKTUYECKUX PabOT COCTABIICHHI B
COOTBETCTBHUU C pab0OyYei MpOrpaMMOi JUCITUTIITNHBL.

[IpakTuueckue 3aHATUS MO JAUCHUIUIMHE HKMEIOT LEIbI0 TOJA  PYKOBOJCTBOM
IpernojaBaTesiss Ha TMPaKTUKE 3aKperuieHue OOydYarolMMUCS TMOJIYYEHHBIX Ha JIEKLIHAX
TEOPETUYECKUX 3HAHUU.

IIpumepHasi TeMaTHKA NPAKTHYECKUX PadoT 1Jisl 04HOIi hopMbl 00yueHust
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1 1 Mertoa npoekimii

2 2 ITpsimast ¥ JIOCKOCTh

3 3 B3anmHoe nosoxeHue IByX MiI0CKOCTeN

4 4 MeTto1b1 IpeoOpa3oBaHus YepTexa

5 5 MHOTOrpaHHUKH

6 6 [ToBepxHoctu. Ilepeceuenne noBepxXHOCTEH MIIOCKOCTHIO M JIMHHUEH

7 7-8 B3anMHOe nepecedyeHre NoBEpXHOCTEN

8 9 Pa3BepTka noBepxHocrTei

9 10 [Tpoekimu ¢ YMCIOBBIMH OTMETKAMU

10 11 ITepcnexTuBa

11 Tenn B OPTOrOHAJIbHBIX NPOCKIHAX U NIEPCIICKTUBC

12 12 OdopmiteHre TOPHBIX YepTexKen

13 13 HHaHLI, BEPTUKAJIBHBIC IIPOCKINHU, TOPU3OHTAJILHBIE U BEPTHUKAJIBHBIC PAa3pE3bl, CCUCHUA

TOPHBIX BEIPAaOOTOK

14 14 T'opHO-CTpOUTENBHBIE YEPTEKU

15 15 A¢duaHBIE TPOSKINT

16 16 KoMIiekTHOCT M MHJIeKCallnsl TOPHBIX YepTexeit

Tema 1. Meroa npoexkuuii

[TenTpansHOe mpoenupoanue. [lapamnensHoe npoenupoBanue. OpTOroHaIbHOE
npoenupoBanue. [Ipoeknuy Touku.

Ilpakmuueckasa paooma Nel

Bpems na evinonnenue 3aoanus — 2 u. (O@0)

Lenv pabomul.

— 3aKpeIUIeHrne TEOPETHUECKOro MaTepHraa 1o TeMe

— O0TpabOTKa HAaBBIKA PEIICHUS MPAKTUIECKUX 33124

— 0TpabOTKa HaBbIKA BHITIOJIHEHUS pacueTHO-TpapuuecKux padorT.

Yemuvie sonpocel no meme 3ansamus:

1. KTo siBnsieTcs OCHOBOIOJIOKHUKOM HauepTaTeIbHONH T€OMETPUN Kak HayKu?
2. B uem cyniHoCTh MeTO1a ITpoeknii? Kakne aneMeHTsl COCTaBISAI0T aIiapar

IPOELUPOBAHUA?

3. B 4eM cymnIHOCTh HEHTPATBHOTO U apalIeIbHOTO MTPOEUPOBAHMS?

4. Yro Takoe MpsIMOYTOJIbHOE U KOCOYTOJIbHOE NPOeUpOBaHue?

5. Ha3oBuTe OCHOBHBIE CBOMCTBA MMAPAJLIEIBHOTO IPOCIMPOBAHHSI.

6. Uto Takoe nmpoeKuus TOUKHU?

7. Kakne TOUKM Ha3bIBAIOT KOHKYPHUPYIOIIUMHA?

8. Kakoif MeTo/1 mpoerpoBaHus MPeIOKUIT UCIO0Ib30BaTh I .MOHX At n300paxeHus

MPEAMETOB?



9. Kak 00pa3yroTcst 4eTBepTH U OKTAHTBI IPOCTpaHCTBA?

10. Kak Ha3pIBaroTCs 110ckocTH npoeknuii? Kak 0603Ha4ar0TCst MPOSKIIMU TOYKH Ha
Hux?

11. KakuMu JTUHUSIMU CBSI3aHBI HA YEPTEKE MPOCKIIMU TOUEK?

12. B kakoM OKTaHTE U KaKUM 00pa30M pacroaraeTcsi IpeaMeT B €BpONEHCKOM cucteme
n300pakeHHUI Ha yepTexax?

13. B kakoM OKTaHTE U KaKUM 00pa3oM pacrioyiaraercs mpeIMeT B aMEepUKaHCKOM
cucTeMe N300pakeHHi Ha yepTexax?

IIpaxmuueckoe 3a0anue: pelieHUE 3a/1a4 110 TEME 3aHATHS.

1. JocTpouTh TOPU30HTAIBHYIO MTPOEKIMIO TOYKU A U (PPOHTATIBLHYIO IPOEKIUIO TOYKU
B, nexaieit B ropu3oHTanbHOM IIockocty H .

2. OnpenenuTs 10 YepPTEKY, B KAKUX YETBEPTAX IPOCTPAHCTBA HAXOAATCS TOUkH A, B, C
1 D 1 KakuM 1I10CKOCTM NpOEeKIMii npruHaaexar Touku E u F.
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3. [loctpouts (ppoHTaIBHYIO U TPOGUIBHYIO TPOEKIIMH TOUYKH A.



4. Iloctpouts npoekuuu Touek A (10, 25, 10) u B (30, 10, 20) no 3aganHbIM
KOOpPJIMHATAM.
5. Hoctpouts npoekiuu Touek D, E u F, pacionoxennsix B [ okTanre.
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6. loctpouts npoekuuto Touku C, pacronoxkenHoit B VII okranre (puc. 1.5).
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7. IlocTpouThb MpOEKUMU IPOCTPaHCTBEHHOM IomaHoH iuHun ABCDE, HaunHas ¢ Touku
A, mo xoopauHaTaMm Touek ee BepmuH: B (30, 30, 25), C (20, 5, 25), D (5, 15, 15), E (5, 25, 15).
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8. JlocTpouTh MpoQHIIbHYIO MPOEKIIHUIO TOYKH D oTHOCHTENBHO 3a1aHHoli Touku C 6e3
KOOpJIMHATHBIX ocelt (puc. 1.7).
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Ynpaowcnenue Nel
1o 3amanHbIM B Ta0. 1 KoOpAMHATaM TOYEK MOCTPONTE UX (PPOHTANIbHBIE,
TOpPU30HTAJIbHBIE U PO uIbHbIE TpoeKuH. CoeTMHUTE TOUKH B a(paBUTHOM MOpPSAKE
OTpe3KaMH MPSMBIX.
Taonuua 1.



e Koopmu-
BapHAHT HATa

1 X 80| 80 | 80 | 7 60| 45 | 45 | 35 | 25 | 10| 10| 20
25 | 26| 10| 10| 20 | 20 | 35 | 45| 35| 35 | 35 | 15
10| 20| 35 | 50 | 50 | 50 | 35 | 35 | 25 | 25 | 10 0
2 X 7 7 60 | 50 | 50 | 40 | 25 | 15 5 5| 15 | 25
15 | 25 | 25| 35| B0 | 40 | 50 | 50 | 25 | 25 | 25 ]
35 | 35| 456 | 45 | 35 | 20| 20| 10| 10 | 25 | 25 | 35
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3 X 80 | 80| 70| 70| 60| 50 | 40 | 30| 20 | 20| 10 | 10
] 30 | 45| 45 | 26 | 15| 15 | 15 5| 20| 20| 20 5
z 20 | 35| 256 | 10| 20 ] 5| 356 | 3b | 50| 50 | 50
4 X 80 | 80| 70| 60| 45| 45 | 35| 35| 20| 10| 10| 10
] 26| 10| 10| 25| 35 | 45| 45 | 26 | 15| 156 | 15| 25
z 40 | 40| 50| 50 | 35| 20| 20| 20| 30 | 30| 10| 10
3 x 76| 76| TH | G5 | DH | 45| 35 | 25 | 15| 15 | 156 0
y 45 | 45| 35| 26| 26| 10| 10 | 10| 20 | 20 | 40 | 30
z 20 | 35| 26| 25 | 40| 25 | 25 5 5| 15| 15 5
G x B0 | BO | BO| 70| 556 | 55| 45| 30| 30 | 20| 10| 10
y 30 | 20| 10| 10| 20| 35 | 35 | 45 | 45 | 36| 20 | 20
z 20 | 50| 30| 15 | 15| 25 | 26| 10| 40 | 40 | 25 | 35
7 x BO | BO | BO | B8O | 65 | 55 | 55 | 45 | 30 | 30 | 20 ]
y 10| 10 | 20| 35 | 20 | 20 5 5 5| 25 | 40 | 20
z 16| 256 | 35 | 35 | 55 | 45 | 45 | 456 | 10| 10 | 25 | 25
8 X TH | 65| 65| 65 | D5 | 46| 35 | 26 | 15| 15 ] ]

10| 20 | 25 | 35 | 35| 50| 50 | 30 | 30 | 30 | 40 | 55
30| 40| 25 | 256 | 10| 10| 20| 35 | 35 | 50 | 50 | 40
9 X 80| 80| 80 | BO | 7O | 55| 40| 40 | 30 | 15 ] ]
10| 20| 20 | 30 | 30 | 50 | 36 | 25 | 25 | 40 | 40 | 40
30 | 30 | 50 | 50 | 50 | 40 | 40 | 15 5| 20| 20 5
10 x 80| 80| 80 | 65 | 65| B0 | 50| 40| 25 | 10 | 10 0
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YrnpakHeHue BBINOJIHUTE HA MUJUIUMETPOBOM Oymare opmara A4 u opopmuTte mno
oOpasiry.
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Pospadaman Hap ¢
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Pesynomamom ycnewno2o eeinonHeHuss npakmuyecko2o 3a0aHus sIBISETCS
MPEJICTaBICHHBIN OTYET O BBIIIOJIHEHHOM paboTe.

Tema 2. IIpsimasi M IVIOCKOCTH

3ananue npsamoil. [Ipsmas obmiero nonoxenus. [IpsmMble 4aCTHOTO MOJIOXKEHUS.
IIpuHaUIe)KHOCTE TOUKH NpAMOU. Jlenenne oTpe3ka NpsAMON JUHUU B JAHHOM OTHOLIEHUH.



Onpenenenue ATUHBI OTPE3Ka MPSIMON OOILEro MONI0KEHUS U YIIIOB HAKIOHA IPSIMOM K
IJIOCKOCTSIM TIpoekiuii. Crenpl mpsiMoi TuHud. B3anmuoe nonoxxenue npsaMbix. [Ipoekiuun
IUTOCKHX YTIIOB. M300paskeHne TIoCKOCTH Ha yepTexe. [Ipsimast u Touka B m1ockocTu. [ 1aBHbIC
JUHUH 110cKOoCTH. [lo0%KeHe MI0CKOCTH OTHOCUTENBHO MI0cKocTel npoekuil. [Ipsamas
JIMHUSA, TapajuienbHas II0cKoCTH. [IpsMas muHus, nepneHuKyisipHas iockoctu. IIpsamas
JIMHMSL, TIepeceKaroniasicsl ¢ MIOCKOCTHIO0 YaCTHOTO MoJjoxkeHus. [lepecedenre miocKocTu
YaCTHOT'O MIOJI0XKEHHUS C IJIOCKOCThIO 0011ero nongoxenus. IIpoBenenue miockocTeil 4acTHOTo
MOJIO’KEHUS Yepes Mpsamyro JuHuio. [lepecedyenne npsiMoi ¢ MIIOCKOCTHIO OOIIEro MOJM0KEHUSI.
[lepecedenue IByX MIIOCKOCTEHN OOIIETO MOJIOKEHHUS.

Ilpakmuueckasa paboma Ne2

Bpems na evinonnenue 3adanua — 4 4. (ODO)u 1 u. (300)

Lenv pabomul.

— 3aKpEIUIEHHE TEOPETUUECKOT0 MaTepuaa 1o TeMe

— O0TpabOTKa HABBIKA PEIICHUS MPAKTHUECKUX 3a7a4

— 0TpabOTKa HAaBBIKA BHITIOJIHEHUS PacUeTHO-TPaPHUECKUX padoT.

Ycmuvie sonpocel no meme 3anamus:

1. Kakue nonoxeHus: OTHOCUTENBHO IUNIOCKOCTEH MPOEKIMI MOXKET 3aHUMATh IpsMast
nuHus? Kak Ha3pIBalOTCS NpAMBIE B KXKIOM BO3MOYKHOM ciy4ae?

2. Kakue xapakTepHble IPU3HAKY HA YEPTEKE UMEIOT IIPsIMbIE OOIIETO MOI0KEHUS,
IIPsIMBIE YPOBHS U IPOCLUPYIOIIUE MPSMBIE?

3. ChopmynupyiTe TeOpeMy O MPUHAIICKHOCTA TOUYKHU TIPSIMOM.

4. Yro Takoe «coOuparenbHOE» CBOMCTBO MPOCUUPYIOLIUX MPAMBIX?

5. Yto Takoe ciex npsimMoii? Kak cTposiTcst Ha uepTexe IpoeKuu (GpOHTAILHOTO U
TOPU30HTAJIBHOTO CIIEZ0B?

6. Kak Ha yeprexe pa3feuTh IPOEKLUU OTpe3Ka MPSIMON B 3alaHHOM OTHOLIEHUH?

7. Kaxo# yroJ siBJsI€TCs YIJIOM HAKJIOHA NPSAMOM K INIOCKOCTH ITPOEKIMNA?

8. Kakum crmoco6oM MOKHO OIpENEIUTh Ha YEPTEKE HaTypaIbHYIO BEJIMUHUHY OTpE3Ka
OpSMOM 00LIEro MOJIOKEHUSI U YIIIbl €€ HAKJIOHA K IUNIOCKOCTSIM MPOEKLUi?

9. Kak mocTpouTh Ha MPOEKIMH MPSIMON € OJTHOM KOHEYHON TOYKOM MPOEKINI0 OTPE3Ka
3a/1aHHOM BEJINYMHBI?

10. Kakoe B3auMHOE TMOJI0)KEHNE MOTYT 3aHUMATh JIBE MpsMbie?

11. Kakue xapakTepHble IpU3HAKU HA YEPTEKE UMEIOT NTapaJlJIeNIbHBIE, [TEPECEKAIOIINECS
U CKpEeIMBaIOIIUeECs IpsIMble?

12. ChopmynupyiiTe TeopeMy 0 IpOoeLUpOBaHUM npsimMoro yria. M3o6pasute
rpaduyueckoe ycioBrUe NOCTPOCHUS Ha YePTEKEe MPOEKIIUHA MPSIMOTO yriia, KOTOPBIH 3a1aH 0IHOM
IIPOEKIIMEN U OJJHA CTOPOHA KOTOPOT'O SIBISETCS NMPSAMON YPOBHS.

IIpaxmuueckoe 3a0anue: penieHUe 3a/1a4 110 TEME 3aHATHSI.

1. ITocTpouTtsh (HpOHTANTBHYIO, TOPU3OHTAIBHYIO M TPOGUIBHYIO TPOEKLUHU O0Tpe3ka AB
10 3a/IaHHBIM MPOEKIUAM ToUKU A 1 koopauHataMm Touku B (10, 10, 25). Kakoe nonoxxenue
3aHMMaeT oTpe30K AB oTHOcuTenbHO mIockocter npoexkuuii? Iloctponts npoexkunu Touku C,
nexauieit Ha npsimoit AB u pacnionoxeHHoON Ha paccTossHuU 15 MM oT tuiockoctu H.
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2. Noctpouts npoduibsHyto npoekmuo otpeska CD. Kak orpezok CD pacnosnoxen
OTHOCHUTEJBHO TUIOCKOCTEH npoekimid? Jloctpouts mpoekuu Touku E, nexareit Ha 5ToM
OTpE3Ke.
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3. JlocTpouTh TOPU30HTANIBHYIO TPOEKLIMIO oTpe3ka EF, napamnensHoro miockoctu V u
PAaCIIOJIOKEHHOTO OT HEE HA PACCTOSIHUU 15 MM.
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4. Iloctpouts npoekuu orpeska MN nnuHoi 20 MM, IepneHANKYISPHOTO K
TOPU30HTAIBHOM MIOCKOCTH TTpoeKiuii H u pacnonoxeHHoro Ha pacctosHuu 20 Mm OT
10ckocTd W 1 15 MM OoT mmockoctu V; HIDKHUN KOHEL] OTPE3Ka paciioyIoKeH Ha pacCTOSIHUM S
MM OT IutockocT H.

5. [locTpouts HeHTpaIbHYIO poeKIuio oTpe3ka AB Ha ruiockocts H.
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6. [TocTpouts mapasmienbHyto mpoekino orpe3ka CD Ha miockocTs V 1o HarpaBiIeHUIO
MIPOCLIMPOBAHHUS S.
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7. Iloctpouts npodunpHyt0 Mpoekiuio Touku E, nexarieit Ha otpeske AB, nenennem
OTpE3Ka B 33JJaAHHOM OTHOIIICHHH.
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8. Ilepeceun ckpemumBaronrecs npsMeie m, n 1 k GppoHTAIBHOMN IPSAMOH a.
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9. OnpenenuTh HATYpPAIbHYIO BEIUUYUHY OTpe3ka AB u yriibl ero HakJIoHa K IJIOCKOCTSIM
npoekuuii Hu V.
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10. Ha npsimoii m nocTpouTs npoekuuu orpeska CD =25 mm.
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11. K npsiMmoii n mpoBecTu yepe3 Touky K npoekiuu nepneHauKkyaspHoi OpsiMoi m.
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12. octpouts npoeknuu kBaapata ABCD, ctopona AD koToporo nexut Ha IpsMoi m,
a BepiurHa B—Ha npsmMoit n.
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Ynpascnenue Ne2

Hcnonb3ys B kauecTBe rpauueckoro ycuoBuUs MOCTPOSHHYIO B yIpakHeHUU Ne 1
MIPOCTPAHCTBEHHYIO JIOMAHYIO JIMHUIO, OTIPEICTUTE €€ JUIMHY 110 HATypaJbHbIM BETHYMHAM
OTPE3KOB.

1. OnpenenuTe MOJOKEHUE KAXKIOT0 OTPE3Ka IOMAaHOU JIMHUK OTHOCUTEIIBHO
iockoctent mpoekuii H, V u W; 0oTMeThTe MpOEKINN OTPE3KOB, UMEIOIIUX HA YEPTEKE
HaTypainpHylo Benuuuny (H.B.).

2. 115 OTpe3KOB MPSMBIX OOIIET0 MOJI0KEHHS MOKAKUTE MOCTPOSCHUE UX HATYPaIbHOM
BEJIMYMHBI CIIOCOOOM MPSMOYTOIBHOTO TPEYTOIbHHKA.

3. Onpenenurte 0OLIYIO UTMHY JIOMAHOW JTMHUH B METPaX, CUUTasA, YTO €€ YePTexK
BBINIOJIHEH B Macmitabe 1:100.

4. Ha cBOOOAHOM I10JI€ YepTEkKa HAMUIIIMNTE HAMMECHOBAaHUE Ka)KIOTO OTPE3Ka B
3aBUCHUMOCTH OT €T'0 MOJIOKEHHSI OTHOCUTEIBHO IIIOCKOCTEHN TIPOSKITHA.

YrnpakHeHue BBINOJIHUTE HA MUJUTUMETPOBO# Oymare opmara A4 unu A3 u opopmute
o o0pasiry.
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Ynpaosxcnenue Ne 3. I1nockuii KOHTYp

ITo 3amanHbIM B Ta0. 2 koopauHatam Todek A, M u K moctpoiite rpadgudeckoe
yciioBHe—(pPOHTAIbHBIC U TOPU3OHTAIBHBIEC MPOoeKIK 0Tpe3ka AM u touku K.

Tabnuua 2.



Hoop- | M papn- A M K M papn- A M K M map- A M K
OUEATA AHTa AHTA AHTH
x 140( 10| 125 130 20| 85 130( 10| 70
y 1 30 20| 50 11 55| 85| 30 21 45| 10| =25
z 10) 85| 50 30| 50| 25 25| 25| =0
x 125 01110 15| 120( &0 10 130( 45
i 2 b| 55| 45 12 40| 40( =80 232 25| 25| B5
£ 30| 30| 55 a0| 15| 100 o] 45| 75
x 125 0| 85 115 10| 85 o) 135( =20
i 3 78| Ta| 55 13 a0 20( 7 23 85| 85| 40
z TO105( &0 60| 60| 30 a0 30| G0
x 15)125( 25 5| 120( 50 15) 130( 40
iy 4 8| 40| 45 14 35| 45| 90 24 To| 0 30
z 25| 25| 60 60| 90| 25 10| 55| =0
x 125( 10| 105 130| 10| 115 120 5| B85
¥ 5 40) 40( &0 15 0| &0 7 25 20| 50( 40
E ol 7 30 20| 20( 90 Bl BO| 55
x 10) 125 ( 40 130 0| 75 130( 10| 95
y G 400 90( 30 16 60| 60| 1] 26 20| 20| a0
z 30 20| &0 a0 10( 90 o 50| &0
x 20)135( 30 10 120( 65 15] 130 45
U T 80| 80| 50 17 40| 90 25) 27 B3| 40( 50
£ 20| 55| 635 30| 30| 55 Te| 75| 40
x 130 0115 130 | 15| 100 130( 10| B30
i 2 O 30) 40 15 20| 80( 40] 28 25| 25| 6O
z 78| 75| 50 10| 65| 65 45| 80| 20
x 130( 10| 90 100 0| 110 10 130( B85
y o 25| 25| 60 19 10| &0 35) 20 65 o B85
£ a0 0l 7 T T 45 Ta| 75| 30
X 15| 125( 45 130 20| 7 20 130( &0
i 10 60| 85| 25 20 65| 65| 30)] 20 Ta| 76| 45
= T0) TO( 40 60| 920 0 B3| 30| 35

3aoanue:

Bapuants! 1-10: noctpoiite (ppoHTaNbHYIO U TOPU30HTAIBHYIO TPOEKIIMU
paBHOOeapenHo Tpaneruu ABCD c GonbiinM ocHoBaHueM AD, pacrnonoXeHHbIM Ha 3aJaHHOM
otpeske AM. BepiinHa Tpanenuun—rouka B—iiexuT Ha BbICOTE Tparenuu, Npoxoasiieil uepes
3anaHHyo Touky K; BeicoTa Tpanenuu BO n ammna MeHbliero ocHoBanus Tpanenuu BC paBHBI
60 mm. OmnpenenuTe yribl HakJIOHa BbICOTHI Tpanenuu BO k muiockoctsim npoekuuii H u V.

BapuanTs! 11-20: noctpoiite GppoHTaTBHYIO U TOPU3OHTAIBHYIO POEKIIUN
napauenorpamma ABCD co croponoii AD, paBHo#t 80 MM 1 pacrnofioxKeHHOM Ha 3aJaHHOM
orpe3ke AM. BepuinHa napasieaorpaMMa—Ttodka B—JI1eKUT Ha ero BbICOTE, IPOXOIIEH
yepes 3a7aHHyro Touky K; BeicoTa mapasmienorpamma BO paBna 60 mm. Onipenenure yribl
HaKJIOHA BBICOTHI Napaiuienorpamma BO k mutockoctsm npoekuuit H n V.

BapuanTtst 21-30: noctpoiiTe ppoHTAIbHYIO U TOPU3OHTAIBHYIO IPOEKLIUN
paBHOOepenHoro TpeyroabHika ABC ¢ ocHoBanueM AC, pacroyiokeHHBIM Ha 33JJaHHOM
otpeske AM. BepuinHa TpeyroibHuKa—TO4YKa B—I1eXKUT Ha ero BeIcOTe, MpoXoadiIeil uepes
3azaHHyo Touky K; BbicoTa TpeyrosnbsHuka BO paBHa 60 mm. Onpenenure yriibl HAKJIOHA
BBICOTHI TpeyrojbHuka BO k minockoctsam npoekuuit Hu V.

VYnpaxHeHue BHIIIOJIHUTE HA MIUTUMETPOBOM Oymare ¢popmara A4 u opopmuTte 1o
obpasiry.
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Pe3yﬂbmam0M YyCneutHo2co 6blnOJIHEHUA NPAKMU4YeCcKo2co 3a0anus IBIIIETCS
HpCI[CTaBJ'ICHHHﬁ OTYET O BBIINOJIHEHHOM pa60Te.

Tema 3. Bzaumuoe noJoxenue JByX IJI0CKOCTei
B3anmHo napaienbHbie IIIOCKOCTH. B3anMHO nepneHauKyasapHble MITOCKOCTH. B3auMHO
NEPNCHAUKYJIAPHBIC IPSAMBIC. MeTpI/I‘-ICCKI/Ie 3ala4i Ha OIIPCACIICHUC paCCTOHHHﬁ.



Ilpakmuueckan paooma No3

Bpems na evinonnenue 3adanusn — 4 4. (O@O)u 1u. (3D0)

Lenv pabomul.

— 3aKpEIUIEHUE TEOPETUUECKOT0 MaTepuaa 1o TeMe

— O0TpabOTKa HABBIKA PEIICHUS MPAKTHUECKUX 3a7a4

— 0TpabOTKa HAaBBIKA BHITIOJIHEHUS PACUETHO-TpaPHUECKUX padoT.

Ycmuvie sonpocel no meme 3anamus:

1. Kakumu reoMeTpu4ecKMMH 3JIEMEHTAMU MOKHO 33/1aTh IIJIOCKOCTh Ha yepTexe?

2. YTo0 Takoe ciex mIOCKOCTH?

3. ChopmynupyiiTe TeopeMy O IPUHAICKHOCTH MPSIMON JTMHHUH TJIOCKOCTH.

4. Copmynupyiite TEOpEMY O NPUHAJIEKHOCTH TOUKU INIOCKOCTH.

5. JlaiiTe onpeneneHus 0cOOBIX JIMHUH B IIIOCKOCTH. Kak UX MOCTPOUTH HA IPOEKITHIX
IJIOCKOCTH?

6. Kakue nonoxeHus: MOXKeT 3aHMMATh IIJI0CKOCTh OTHOCUTEIIBHO IIJI0CKOCTEN
MPOEKINI?

7. Kakue xapakTepHble IPU3HAKU HA YEPTEKE UMEIOT IUIOCKOCTH OOILEro MOJI0KEHUS,
IIPOELUPYIOLINE IIJIOCKOCTU U INIOCKOCTU YPOBHSI?

8. B ueM CyIHOCTb «COOMPaTEIbHOr0» CBOMCTBA BHIPOKACHHBIX MPOEKIMH MII0CKOCTEN
YAaCTHOT'O TOJIOKEHUsA?

9. Kakue B3auMHbI€ MIOJIOKEHUSI MOTYT 3aHMMATh IIpsiMasi U MJIOCKOCTb, JIBE MJIOCKOCTH?
[To xakuM 351IeMEHTaM MEPECEKAIOTCS IUIOCKOCTH, MTPsiMasi U IIIOCKOCTh?

10. Ha3oBuTe npu3Hak napajiiesibHOCTH IJIOCKOCTEH.

11. OnuunTe rpadguyeckuii alrOPUTM MOCTPOCHUS HA YEPTEKE TOUKH MEpeceueHUs
IpsIMOM OOLIETO MOJIOXKEHUS C IJIOCKOCTHIO OOIIET0 MOJI0KEHUS U OIIPEIEICHUS UX
OTHOCUTEJIBHOM BUIIMMOCTH.

12. OnuirTe NOCTPOEHUE HA YEPTEXKE JIMHUU NEPECEUEHUs ABYX IIOCKOCTEN 00111ero
II0JIO’KEHUS, IPOEKLIUU KOTOPBIX HAKIIAbIBAKOTCS, I10 TOYKAM IIEPECEUCHUSI IPSAMBIX JIMHUHN C
TUTOCKOCTBIO OOIIEro MOI0KEHUS.

13. Kak onpezensercs Ha yepTexe OTHOCUTEIbHAs! BUIUMOCTD INIOCKOCTEN?

14. ChopmynupyiiTe TeOpeMy O NMEPIEHIUKYITPHOCTU NMPSIMON U TUIOCKOCTH.

15. ChopmynupyiiTe TeopeMy O IPOSLUPOBAHUY MPSMOIO YyIia.

16. Kak, ucxozs u3 1ByX T€OpeM, IOCTPOUTH Ha UYepTeKe MPOSKINU NEePIEHANKYIsApa K
IJIOCKOCTH?

17. Ha3oBuTe Tpu TUIa 33]1a4 O NEPIEHAUKYIISIPHOCTH IIPSMOM U TNIOCKOCTH.

18. Kakue obs3arenbHble rpaduueckue IeHCTBHS XapaKTepHBI Ui KaX10ro TUIa 3a1a4?

19. Ha3zoBure npusHaKk NepreHIUKYISIPHOCTH JABYX MIIOCKOCTEH.

IIpakmuyeckoe 3a0anue: pelIeHUE 3a/1a4 IO TEME 3aHATHUS.

1. HocTpouTh (GpoHTANBbHYIO IPOEKLIHIO TpeyroabHuka ABC, nexaliero B miocKOCTH o

(mnn).
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2. JlocTtpouTh ropu3oHTanbHyto npoekuuto nsaruyroibHruka ABCDE.
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3. [IpoBecTu B TNIOCKOCTH YaCTHOTO MOJIOKEHHUS TPOU3BOJIbHBIE (hpoHTANb f 1
TOPU30HTAIB h.
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4. IIpoBecTH B IJIOCKOCTH YaCTHOTO ITOJIOKEHUS TPOU3BOJIbHBIE PpOHTAIH f 1
TOpPHU30HTAJB h.

oLV

E{IF

A

5. TTocTpOUTh TOPU3OHTAIBHYIO MPOCSKIIMIO TOYKH A, exareit B miiockocT o (ACDE)
(MCTIONB30BaTh TOPU3OHTAIIB INIOCKOCTH KAaK BCIIOMOTATEIBHYIO TIPSIMYIO).
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6. ITocTpouTh MPOEKIMH TUIOCKOCTH [3, MapasieIbHON 3aJaHHOM IIIOCKOCTH o (M || n) U
poxosiIel yepe3 TOuKy A (MCHOIb30BaTh (PPOHTAB MJIOCKOCTH KAaK BCIOMOTaTEeIbHYIO

PSIMYIO).
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7. Onpenenutsb paccrosinue ot Touku K 10 ropu3oHTanbHO A Ipoerupyromiei
I0CKOCTH O (OlH).
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8. [TocTpouTh MPOEKIMK TOYKH TIepecedeH st MpsiMoi m ¢ tiockocThio o (ABC).
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9. OnpeenuTh MPOSKIMK JIMHUK TIepecedeHus iockocteit o (av) u B (a]|b)

oLV h*

10. 3aKII0YUTH NPSAMYIO0 M BO (POHTAIBEHO A MPOSHUPYIOLIYIO TIOCKOCTh B (Bv).
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11. 3akmtounth npsMyto n (puc. 3.11) B ropu30HTaNbHO A IPOELUPYIOILYIO IIIIOCKOCTD Y

T~

(YH)-

12. TlocTpouTs poeKkuu TOUKU nepecedenus miockoctu o (ABC) ¢ npsmoit m u
OTPEAEIUTh UX OTHOCUTENIbHYIO BUAUMOCTb.
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13. IloctpouTs npoekuuu TuHuH nepeceuenus miockocreid oo (ABC) u B (DEF) u
OIIPEJICTUTh UX OTHOCUTEIBHYIO BUJUMOCTb.
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14. TlocTpouTh NpOEKIUHA OJHOTO U3 apoB paarnycoM R = 10 MM, IEHTp KOTOPOTO
pacIoyio’keH Ha paccTossHUM 25 MM oT miockoctu o (AB m AC) (1# tum 3a1a4 — npoBecTH
NEePHEHAUKYIISP OT MIIOCKOCTU B MPOCTPAHCTBO).



15. IlocTpouTh MIOCKOCTB, MapauIebHYIO 3a1aHHON III0CKOCTH oL (ABC) u oTcTosyto
oT Hee Ha pacctostHue 20 MM (puc. 3.15) (1# Tum 3amay).

16. ITocTpouTh PPOHTATBHYIO U TOPU30HTAIBHYIO ITPOEKIIUH MPSIMOI YETHIPEXYrOIbHON
npu3Msl ¢ ocHoBaHueM ABCD BricoToit 25MM. OnipeenuTb OTHOCUTENbHYIO BUIMMOCTh IpaHel
u pedep npusmsl (1i Tun 3amay).
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17. TlocTpouTh PPOHTATBHYIO U TOPU30HTAIBHYIO TPOCSKIUH 11apa ¢ HEHTPoM B Touke O,
kacateabHoro miockoct o (AB N AC) (2ii Turr 3a1a4 — OMYCTHTh NEPICHIUKYIISAP U3 TOYKU B
IIPOCTPAHCTBE Ha IJIOCKOCTB).
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18. Onpenenuts HaTypaibHY0 BeMuuHY BbIcOThl SO nupamuasl SABC (2i1 Tun 3agay).
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19. Onpenenuth HaTypalIbHYIO BEIMYUHY paccTosiHus oT Touku K 1o mpsimoit m (3i1 tun
3a/1a4—IIOCTPOUTH IUNIOCKOCTb, NEPIIEHANKYISIPHYIO K IIPSIMOI).
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20. [Toctpouts npoekuuu TpeyronbHruka ABC, cropona AB kotoporo neprneHiukyiasipHa
npsimoit MN, a BepinHa B nexut Ha 31Ol nipsimoit (31 Tun 3a1ay).
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21. Iloctpouts npoekunu BoicoTel AO Tpeyronbauka ABC (3if Tun 3agauq).



L
a
FEt
A
I-'.l.l
L=
~r
|
e (et
; /\j

22. Iposectu yepe3 npsimyro EF miockocTs B, meprneHanKyIsIpHyIo K miiockoctH o (AB,

Q).
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Ynpaosxcnenue Ne 4. Ilepeceuenne niaockocTen

[To 3amanHbIM B Ta0J1. 3. KOOpAMHATAM TOUYEK IMOCTPOUTE rPaPUIECKOE YCIOBUE—
(GpPOHTATIBHYIO M TOPU3OHTAIBHYIO MIPOEKIUHU TPeyroibHOi miockoctu ABC u 1Be mpoekiuu
BepunH D, E u F BTOpO#i miiockocru.

BapuanTs! 1-10: moctpoiite ppoHTaNBbHYIO U TOPU30HTAIBHYIO IPOEKIMH JIUHUU
nepeceuennss MN nByx Tpeyronbubix miockocteir ABC u DEF. Onpenenurte Ha mpoeKIusax
OTHOCHUTEJIBHYIO BUAUMOCTD TNIOCKOCTEH.

Bapuantst 11-20: noctpoiiTe ppoHTaIbHYIO U TOPU30HTAIBHYIO TPOEKIIUN JTUHUU
nepecedeHnss MN nByx miockocteit — tpeyroiasHuka ABC u napanenorpamma DEFG,
IpeIBapUTENLHO IOCTPOUB HEJIOCTAIOIIKE TpoeKny BepiinHbl G. Onpenennure Ha MPOEKIUIX
OTHOCHUTEJIBHYIO BUAUMOCTD INIOCKOCTEH.

BapuanTtst 21-30: moctpoiiTe GpoHTAIBbHYIO U TOPU30HTAIBHYIO TPOEKIIUN JTUHUU
nepecedeHnst MN nByx mockocteit — TpeyroiapHuka ABC 1 4yeThIpeXyrosbHON INIOCKOCTH
DEFG, npeaBaputenbHO TOCTPOUB HEIOCTAONIYIO MPOEKIUIO BepMHbI G. Onpenenure Ha
IIPOEKLHSAX OTHOCUTEIbHYIO BUIIUMOCTb IIJIOCKOCTEM.
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VYrpaxHeHue BBINOJHUTE HA MUJUIUMETPOBOI Oymare ¢popmara A4 u opopMute 1o
oOpa3iry.
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Pe3yﬂbmam0M YyCneutHo2co 6blnOJIHEHUA NPAKMU4YeCcKo2o 3a0anus IBIISETCS
HpCI[CTaBJ'ICHHHﬁ OTYET O BBIINOJIHEHHOM pa60Te.

Tema 4. MeToasl npeodpa3oBaHus YepTeka
Meroa 3aMeHBbI IUNIOCKOCTEN MTPOoeKIMid. MeTo 1 BpaieHus: BOKpYyT OCH,
NEPIEHUKYIJIIPHON IIJIOCKOCTH MPOEKIUi. Bpalenue Bokpyr ocH, napauieabHOM MII0CKOCTH
Ipoekuui. Bpamenue BOKpyr ciiesia MI0CKOCTH. Pelienne MeTpuyecknux 3a/1a4 METOJaMU
npeoOpa3oBaHus yepTexa.



Ilpaxkmuueckan pavoma No4

Bpems na evinonnenue 3adanus — 4 4. (ODO)u 1 u. (300)

Lenv pabomul.

— 3aKpEIUIEHUE TEOPETUUECKOT0 MaTepuaa 1o TeMe

— 0oTpaboTKa HaBbIKa PEIICHUS MPAKTHYECKUX 3aj1a4

— 0TpabOTKa HAaBBIKA BHITIOJIHEHUS PACUETHO-TpaPHUECKUX padoT.

Ycemuswie sonpocel no meme 3anamus:

1. B ueM cymHoCTh crioco0a 3aMeHbI MII0CKOCTEN TMPOEKITHA?

2. Kakue yeTsipe OCHOBHBIE 33[]Ja4l PEIIAIOTCS CIOCOOOM 3aMEHbI ITOCKOCTEN
IpOeKLnii?

3. B yem cymHocTh crioco0a BpailieHusi BOKPYT JTUHUU YPOBHA?

4. B yem CyIIHOCTh CrIoc00a BpaIIeHUst BOKPYT MPOSIUPYIOIIeH ocu?

5. B ueMm cymHoCTb crioco0a MIoCKonapamieabHOro nepeMenieHus ?

6. Kakoli yros Ha3bpIBalOT yIJIOM MEXY MPSMON U IJIOCKOCTBIO?

7. Kakoil yroy Ha3bIBalOT YIJIOM MEXAY IIOCKOCTSIMU?

IIpaxmuueckoe 3a0anue: pelieHUEe 3a/1a4 110 TEME 3aHATHSL.

1. Onpenenutsb yriasl HakKJIoHA oTpe3ka AB k miockocTsm npoekuuit H u V (pernarsb
Croco0OM 3aMEHBI TIJIOCKOCTEH MPOEKIIHIA).
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2. Onpenenuts paauyc chepsl ¢ IeHTpoM B Touke O, kacatenbHOU K npsamor AB
(paccTosiHHE OT TOUKH JI0 MIPSIMOI) (perraTh CriocoOOM 3aMEHBI TIOCKOCTEN TPOSKIINA).

¥l A

3. OnpenenuTh MEHTP U MMOCTPOUTH MPOEKITUHU C(Hephl, KacaTEIHbHOU K 3aJaHHBIM
ckpemuBaromumMes npsimeiM AB u CD (pemats cmoco0oM 3aMeHbI TUIOCKOCTEH MPOEKITHiA ).
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4. Onpenenutsb yriibl HakiIoHa IockocTH o(AABC) k mmockocTsim mpoekiuit H u V

(pemaTh CIOCOOOM 3aMEHBI TIJIOCKOCTEH MPOESKIIHA).

[
5,

L= ]

5. OnpeaenuTs HATYpaIbHYIO BeTHUMHY paccTosiHus AO oT ToUkH A 10 TIOCKOCTH o (M
|| n) 1 mocTpouTk Npoekiuu oTpe3ka AO Ha 3aJaHHOM YCJIOBUH (PEIIaTh CIOCOOOM 3aMEHBI
TUIOCKOCTEH MPOEKITHiA).
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6. OnpenenuTs HaTypalbHYIO BEIMYUHY ABYXTpaHHoro yriaa ABCD (pemats cnocoOom
3aMEHBI IUTIOCKOCTE! TPOCKITHIA).
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7. OnpenenuTh yroyl Mexay NepecekaroluMucs IpsMbIMU M U h (BpalaTh BOKPYT
TOPU30HTAILHON TPSMOIA).
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8. IlocTponTh HaTypaldpHYIO BEIUUUHY YeThbipexyroiapHuka ABCD (Bpamats BOKpyr
(GpOHTAILHON TIPSIMOIA ).
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9. OnpenenuTh HATYPATbHYIO BEMUMHY yriia Mexay npsimoit AB u miockoctsio o (M ||
n) (MCmosb30BaTh TOUKY A mipsiMoii AB; BpamaTs BOKpyr (ppoHTaNm).
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10. ITpeobpa3zoBath miockocTh obIero nmonoxenus oo (AABC) Bo ppoHTambHO-
IPOEIHUPYIOUIYIO TUNIOCKOCTH (BpaliaTh BOKPYT TOPU3OHTAIBHO A TIPOCIUPYIOLIEH OCH 1).



o

11. Onpenenutp yron HakiioHa mwiockoctd 3 (ADEF) k GpoHTaIbHO#M IITOCKOCTH
NPOEKIHiA (BpalaTh BOKPYT GpOHTAIBHO-TIPOCIUPYIOIICH OCH 1).
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12. OmnpenenuTh HATYPAIBHYIO BEIMUUHY yIiia MEXAY IuIockocTsiMu o (M Mn) u

(ABCD) (Bpamath BOKpYT TOPU30HTAJIH). 3a BEPUIMHY JAONOJHUTENBHOIO yIJla IPUHITH TOUKY
M.
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13. Onpenenutsb yron mexay miockoctsiMu oo (AABC) u B (EF||L) (Bpamiats BOKpyT
TOPU30HTAIN). 3a BEPIINHY JOMOJHATEIBHOTO yIiia MPUHATH TOUKY K.

14. Onpenenuts paccrosiHue oT Touku B 10 nipsimoit AC (puc. 4.14) (ucmonb3oBath
IUIOCKONapauIeIbHOE MTEPEMELECHHE).

15. OnpenenuTh HaTypalbHYIO BenuuuHy miockoctH B (AKLM) (puc. 4.15) ciocobom
IJIOCKONApaJUIEIBbHOTO NIEPEMELIEHUS.

Pezynomamom ycnewinoeo evinonnenus npakmuiecko2o 3a0aHus SBIseTcs
IPEJCTAaBICHHBIM OTYET O BHINIOJIHEHHOW paboTe.



Tema 5. Muororpanauku
Crioco0bl 3a/IaHUsI MHOTOTPAHHUKOB M [IOCTPOEHUE MX Mpoekiuii. [lepeceuenue
IINIOCKOCTHU U HpﬂMOﬁ C MHOI'O'paHHHUKaMHU. Bz3aumuoe MEPECCYCHNEC MHOT'OI'PAHHHUKOB.

Ilpaxkmuueckan padoma Ne5

Bpems na evinonnenue 3adanua — 2 u. (ODO)u 1 u. (300)

Lenv pabomul.

— 3aKpEIUIEHHE TEOPETUUECKOT0 MaTepuaa 1o TeMe

— 0TpabOoTKa HaBbIKa PEIICHUS MPAKTHUYECKHUX 3aj1a4

— 0TpabOTKa HAaBBIKA BHITIOJIHEHUS PACUETHO-TpapHUECKUX padoT.

Ycmuswie sonpocel no meme 3ansamus:

1. Kakoii crtoco6 00pa3oBaHus MOBEPXHOCTH MPHUHAT B HAYEPTATEIBHON reOMeTpuu?

2. Yro Takoe HampaBJAONIas U 00pa3yrolas JMHUH TOBEPXHOCTH?

3. Kakue noBepXxHOCTU OTHOCSTCS K TMHEHYATHIM?

4. Yto TaKoe ONpeenuTeNb MOBEPXHOCTH?

5. Kak o6pa3yroTcst mpuaMaTuyeckasi U mupaMuiajibHas MOBEPXHOCTU?

6. JlaiiTe onpezeneHue Npru3Mbl Kak reoMeTpruueckoro tena. Kakyio mpusmy Ha3bIBalOT
HPsIMON ITPaBUIIbHOM?

7. Hdaiite onpeaeneHue nupaMubl Kak reoMeTpruueckoro tena. Kakyio nupamuay
Ha3bIBAIOT IPABUIILHONU?

8. KakoBbI XxapakTepHble IPU3HAKK Ha YePTEKE MPSIMON MPABUIIbHOM MPU3MBI U
NPaBUIBHON MUpaMuIbI?

9. Kakue nuHum 00pa3yroTcs Ha MOBEPXHOCTSIX MPU3MbI U TUPAMUIBI IPH UX CEUEHUU
IJIOCKOCTSIMU?

IIpaxmuueckoe 3a0anue: peuieHue 3a/1a4 1Mo TeMe 3aHATHSI.

1. locTpouTh TOPU3OHTAIBHYIO H TOCTPOUTH MPOMUIBHYIO MPOSKIIUU TTPU3MBI.
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2. locTpouTh TOPU3OHTATIBHYIO U TOCTPOUTDH MPOMUIBHYIO TPOEKIIUH MUPAMHU/IBI.
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3. locTpouTh MpoUIBHYIO B TOCTPOUTH TOPU3OHTAIBHYIO MPOEKIINHU TIPU3MBI.
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4. ITocTpoUTh TOPU30HTAIBHYIO IPOESKIUIO IOMaHOW JTMHUU 1-2—-3—4-5, nexaiueit Ha
OOKOBOM TOBEPXHOCTH HAKJIIOHHOW HENPAaBUILHOW MTPU3MBI.



6. [TocTpoUTh TOPU3OHTAILHYIO MPOCKITUIO JIOMaHOW TUHUH 1—2—3, Jiexanield Ha
OOKOBOI TOBEPXHOCTHU HEMPABUIHHON MUPAMHU/IBI.
5"(

Pesynomamom ycnewno2o eeinonHeHuss npakmuyecko2o 3a0aHus sIBISETCs
MIPEJICTaBICHHBIN OTYET O BBIIIOJIHEHHOM padoTe.



TeMma 6. Iosepxnocrn. [epeceyenne MOBEPXHOCTEl MIOCKOCTHIO
M JINHH el

[ToBepxnoctu. Crioco6 obpa3zoBanus. [loBepxHocTy BpamieHusi. ToUky U NpsIMbIE TUHHUH,
IpUHaAIexKaIue nopepxHoctu. [lepeceyenne naIoCKOCTH U IMHUM € IOBEPXHOCTBIO.
[TnockocTH, KacaTeabHbIE K TOBEPXHOCTH.

Ilpaxmuueckas pavoma No6

Bpems na evinonnenue 3adanus — 4 u. (OPO) u 1 u. (300)

Lenv pabomul.

— 3aKpEIUIEHUE TEOPETUUECKOT0 MaTepuaa 1o TeMe

— O0TpabOTKa HABBIKA PEIIECHUS MPAKTHUECKUX 3a7a4

— 0TpabOTKa HAaBBIKA BHITIOJIHEHUS PACUETHO-TpaPHUECKUX padoT.

Yemuwie 6onpocwl no meme 3anamust:

1. Kak 00pa3yroTcs NOBEpXHOCTU BpallleHus?

2. Kakue xapakTepHble JJUHUU PA3JIMYalOT Ha IOBEPXHOCTU BpALIEHUsSA?

3. Kak 00pa3yrorcs NOBEpXHOCTH HWJIMHIPA U KOHYyca?

4. K KakuM OBEPXHOCTSIM — JIMHEWYAThIM WM HEJIMHEHUaThIM — OTHOCSTCS LMJIUHAP
1 KoHyc? Kakoil mopsJ0K UMEIOT 3TH IOBEPXHOCTU?

5. Jlaiite onpenenenus UIMHIPA U KOHYCa KaK T€OMETPHUUECKUX Tell.

6. Kakue xapakTepHble IPU3HAKK HA YEPTEKE UMEIOT LIMJIMHAP U KOHYC?

7. IlepeunciuTe ce4eHUs: HOBEPXHOCTU LIMIMH/PA IUNIOCKOCTSIMH YaCTHOT'O MOJIOKEHHUSL.

8. IlepeuncnuTe ceueHus: HOBEPXHOCTU KOHYCA MIIOCKOCTSIMU YACTHOI'O MOJIOKEHHUS.

9. Kak o6pa3ytotcst cheprueckue u TOpOBble HOBEPXHOCTHU?

10. Kakoit mopsiIoKk UMEIOT MMOBEPXHOCTH 11apa v Topa?

11. Maiite onpeneneHue napa Kak reOMETpUYECKOro Teja.

12. Ha3oBuTe XxapakTepHble IPU3HAKU Iapa Ha YEpTEXKeE.

13. aiiTe onpeneneHre Topa Kak FeOMETpUYECKOro Teja.

14. Kakue TopoBble IOBEPXHOCTH ObIBAIOT?

15. Ha3zoBuTe xapakTepHble IPU3HAKU OTKPBITOIO TOPa, TOPOMIa U IJ1000H 1A Ha
YyepTexKe.

16. B kakux ceuyeHMsX OTKPHITOro TOpa noiydarorcs kpusble [lepces?

17. B KakuX 4acTHBIX CIIydasiXx KPUBBIE B CEUSHHUSIX OTKPBITOTO TOPA HA3BIBAIOTCS
oBanamu Kaccunu?

18. Kak 00pa3yroTcst MIOBEpXHOCTH BPAIIEHUS] — DILTUTICOUIBI, TapaOOoIOUIbl, OTHO- U
JIBYIIOJIOCTHBIE THIIEPOOTIOUABI?

IIpaxmuueckoe 3a0anue: penieHUe 3a/1a4 110 TEME 3aHATHSL.
1. ITocTpouTth MPOGUIBHYIO MPOSKIIUIO [IUIMHJIPA C OTBEPCTHEM.



2. IlocTpouTh TOPU3OHTAIBHYIO MPOEKIIMIO IUIMHAPA CO CPE3aMH TUIOCKOCTIMH
YAaCTHOTO MOJIOKEHUS.
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3. JlocTpouTh TOPU30HTANBHYIO U TOCTPOUTH MPOGHIBHYIO TPOEKIIUHN KoHyca (puc. 7.3).



5. Hoctpouth NpoduiIbHYIO U IOCTPOUTH TOPU3OHTAIBHYIO MPOEKIIMH KOHYCA.



7. JocTpouTh (PPOHTAIBHYIO MPOEKITMIO MOJyIapa.
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8. J1oCTpOUTh TOPU30HTAIBHYIO IIPOEKIIUIO YETBEPTH OTKPBITOTO TOPA.



10. loctpouTth (hpOHTATBHYIO IPOEKIMIO TOPOHIa (CaMOINEPECEKAIOIIUNCS TOP) C

MPU3MaTUICCKHUM OTBEPCTUCM.



11. Joctpouts HpOHTATBHYIO M TOPU3OHTAIBHYIO POEKIIUU TOPOU/IA
(caMomepeceKaroIuncs TOp) ¢ BEIPE30M U MPU3MATUYECKUM OTBEPCTHEM.

12. TTocTpouTh PpOHTANBHBIN U TPOPUIBHBINA OYEPKU ITOBEPXHOCTH OJHOIOJIOCTHOTO
runepOoona Bpamennem npsimoir AB Bokpyr ocu i (iLW).
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Pe3zynomamom ycnewinoeo 8blnonneHuss npakmu4ecko2o 3a0aHus siBIsSeTCs
MPEJICTAaBICHHBIN OTYET O BBIIIOJIHEHHOM paboTe.

Tema 7. Bzanmnoe nepecedenne noBepxHocreii

Crnioco6 BCcioMOraTeabHbIX CEKYLIUX MI0cKocTel. YacTHbIe ciayyau nepecedyeHus
HoBepXHoOCTel BTOporo nopsaka. Crocob chep.

Ilpakmuueckasa paboma Ne7
Bpems na evinonnenue 3adanus — 8 u. (ODO)u 1 u. (300)
Lenv pabomul.
— 3aKpEIUICHNE TEOPETHUECKOTO MaTepHraa 1o TeMe
— oTpaboTKa HaBbIKa PEIICHUS MPAKTHYECKHUX 3a71a4
— 0TpabOTKa HAaBBIKA BHITIOJIHEHUS PACUETHO-TPaPHUECKUX padoT.
Ycemuswie sonpocel no meme 3ansamus:

1. Kakoe cBOICTBO IpoenupyroLIeil MII0OCKOCTH UCIIOIB3YETCSI IPU OCTPOSHUU JINHUY €€
nepeceyeHusl ¢ HOBEPXHOCTAMHU I€OMETPUUYECKUX Ten?

2. Onumute rpadUIecKuii arOpUTM MOCTPOCHUS Ha YEPTEIKE TOUCK MEePeceIeHUs
IPSMOM ¢ TOBEPXHOCTBIO.

3. Kaxkoit cioco0 mpeoOpa3oBaHus YepTeka MOKET OBITh UCIIOIB30BaH ISl TOCTPOCHUS
JMHUU TIepeCeYeHUs] TOBEPXHOCTH T€OMETPUUYECKOTO Tella MIIOCKOCThIO 0OLIEro MOI0KEHHs?
4. KakoBbI TIpaBUiIa MOCTPOSHHSI MTPOEKITUI TOUEK Ha MMOBEPXHOCTIX T€OMETPUICCKUX
Ten?

5. Kak onpenenuts pacCTosiHUE OT TOYKU JI0 TOBEPXHOCTU?

IIpakmuyeckoe 3a0anue: pelieHUEe 3a/1a4 O TEME 3aHATHUS.

1. locTpouTh TOPU3OHTATBHYIO MPOSKIINIO TUPAMHU/IBI X IOCTPOUTDH HATypabHbIE
BEJIMYMHBI CEUCHHH €€ MOBEPXHOCTH IIOCKOCTAME o, (ovv) 1 B (Bv) (Bpamats BOKpyT
(bpoHTaTBHO-TIpOCLUPYIOIINX ocel 1] u 12).



2. HOCTpOI/ITB TOYKHU IICPCCCUCHUSA HpHMOﬁ m C IIOBCPXHOCTBIO ITUPaMU/IbI.
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3. HOCTpOI/ITB TOYKHU IIEPECCUCHUA HpHMOﬁ n € MOBCPXHOCTHIO TOPpOUJA.



4. HaiiTi TOYKH repecedeHus IPSAMO m 00IIero MoJ0KEeHUs ¢ THHEeHYaTOn
MOBEPXHOCTBHIO HAKJIOHHOT'O KOHYCa, UCIOJb3Ysl CEUYEHUE IIOBEPXHOCTH KOHYCA BJIOJIb
00pa3yroIIMX MIOCKOCThIO OOIIETO MOJIOKEHHUS.

—

I

5. Haiiti Touku nepecedeHus MpsiMoil n 00ILEro NOJ0KEHUs ¢ JINHEHYaToi
MOBEPXHOCTBHIO HAKJIOHHOTO IIWJIMHJP, UCIIOJIb3YS CEUEHUE MIOBEPXHOCTH LIMIIMHAPA BAOIb
00pa3yromuX MIOCKOCTHIO OOIIETro MOT0KEHHUS.



L

6. [TocTpouTh HaTypaJbHYIO BEIMYMHY CCUSHHs TUpaMu bl miockocthioo (AABC) u
IPOEKIMH JJOMaHOH JIMHUM [IepeceueHus Ha 3aJJaHHbIX MPOEKLUUAX TUPAMUIBL.
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7. OnpenenuTtsb paccTossHue OT TOUKU K /10 MOBepXHOCTH MIapa (pemuTh ABYMs
crocob6aMm — 3aMEHOM MIIOCKOCTeN MPOEKLUH U BpalleHUEM BOKPYT TOPHU30HTAIIBHO-

MPOCIUPYIOIEH OCH 1).
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Ynpasicnenue Ne 6. llepecedenne MoBepXHOCTH U MPSMOM OOIIETro MOJIOKEHHUS;
MOCTPOCHUE KacaTeIbHON TIOCKOCTH
1o 3amaHHbBIM KOOpAMHATAM TOYeK (Tabu. 4) nocTpoiite rpauyecKoe yclioBUE 3a1auu—
(bpOHTANBHYIO M TOPU30HTANIBHYIO TPOSKIIMHA T€OMETPUUYECKOTO Tella U MPSAMYIO 00IIero
nostoxxenuss MN.
Tao0mnuua 4.

i




3aoanue:

1. 3axmounte npsimyro MN BO BCIOMOTraTeIbHYIO TPOCIUPYIOUIYIO IIOCKOCTh Ol
(Yka3aHa 110 BapuaHTaM) U IOCTPOMTE JIMHUIO IEPECEUEHUS TOBEPXHOCTH 3aJaHHOIO
FEOMETPUUYECKOT0 TeJla CO BCIIOMOTaTeNIbHOM MITOCKOCTHIO O (BCE JIMHUU TOCTPOEHUSI OCTaBUTh
Ha YepTexKe).

2. Onpenenute uckoMble ToukH nepeceuenus T u P npsamoit MN ¢ moBepXHOCTbIO
reOMETPUUYECKOTr0 Teja Ha nepecedeHuu npsiMoid MN ¢ mOCTpOCHHOM JIMHUEHN MTepeCceUeHHUS.

3. B 01HO# U3 TOYEK NOCTPONUTE K NOBEPXHOCTU T€OMETPUUECKOTO TEJla KacaTeIbHYIO
mwIockocts 3 (M M n).

4. OnpenenuTe OTHOCUTENBHYIO BUIUMOCTD IPSIMOM, IOBEPXHOCTH U KacaTelbHON
MJIOCKOCTH.

YrupakHeHue BBIOJHATE Ha Oennoit Oymare opmara A4 u opopMuTe Mo oopasiy.
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Pe3zynomamom ycnewinoeo 6blnonnenus npaxmuiecko2o 3a0aHus siBIseTCs
MIPEICTABJICHHBIA OTYET O BHITIOJHEHHOMN padoTe.

Ilpakmuueckan padoma Ne8

Lenv pabomur.

— 3aKpeIUIeHHne TEOPETHUECKOro MaTepHraa 1o TeMe

— 0TpabOTKa HaBbIKa PEIICHUS TPAKTUUYECKUX 3a]a4

— 0Tpa0OTKa HaBbIKA BHIMIOJIHEHUS pacueTHO-TpapuuecKux pador.

Yemuuvie 6onpocwl no meme 3anamus:

1. Yto Takoe JTUHMS NIepeceyeHUs] TOBEPXHOCTEN?

2. Ilo xakuM JMHMSIM [IEPECEKAOTCS TPaHHbIE IOBEPXHOCTU?

3. Ilo KakuM JINHUSAM [IEPECEKAIOTCS IOBEPXHOCTH BpalleHHs?

4. Kaxoii opsiIoK UMEET KpUBasl JMHUS IEPECEUEHUs TIOBEPXHOCTEN BpallleHUs?

5. Kak cTtpoutcs muHUS IepecedeHus, €ciii 00€ MoBepXHOCTH mpoerupyromue (1
YaCTHBIN cy4aid)?

6. Kak cTpoutcs JIMHUS NepecedeHus, iy 0JlHa MOBEPXHOCTh Ipoenupyomas (2i
YaCTHBIN cirydaif)?

7. Kakue noBepxHOCTH Ha3bIBatoTCs cOOCHbIMU? Kakas TMHUs nepecedeHus moydaercs,
€CJIM [TOBEPXHOCTHU BpallleHUs1 COOCHBI (311 4acTHBIN ciayyait)?

8. B kakoM citydae nepeceyeHMs NOBEpXHOCTEN BpallleHus 2ro Nopsiika MOKHO
npuMeHUTh Teopemy ['. Momxka? Chopmynupyiite Teopemy I'. Monxa (41 4acTHBIN cirydaii).

9. 3n0uTe CyIHOCTh CIIOCOOOB MOCTPOSHUSI IMHUN NIEPECEUCHUs C TIOMOLIbIO
MIOCPEHUKOB.

10. OnuunTe 061wt rpaduyecKkuil alropuT™ s IOCTPOSHUS IMHUU NIepeceyeHHMsI
MOBEPXHOCTEHN C MOMOILBIO TOCPEAHUKOB.

11. Ilepeuncanre cnocoObl HOCTPOSHUS JTMHUH NIEPECEUECHUS C TIOMOIIBIO TOCPETHUKOB.

12. Kakue rpadudeckne ycIoBUs TOJKHBI ObITH COOJTIOICHBI TSI TPUMEHEHHS crioco0a
CeKyLIMX IuIockocTei? crocoba koHueHTpuueckux cpep? Criocoda 3KCIeHTpUYecKux chep?

13. OnuiunTe alropuT™ MOCTPOESHUS JIMHUU [EPECEUEHUs] MHOTOTPAaHHHUKOB.

IIpakmuyeckoe 3a0anue: pelieHUE 3a]1a4 10 TEME 3aHATHUS.

1. ITocTpouth MpoUIBHYIO TPOEKITNI0O KOMOMHUPOBAHHOTO TeoMeTpruyeckoro temna (1i
YaCTHBIN cirydai).




2. [TocTpouTh MPOPIILHYIO MPOEKITUIO MOJIOTO MOTYIIMIHH]IPA ¢ BhIpe3oM (11 4acTHBIHI

ciy4an).

N

3. [TocTpouTh TOPU3OHTAIBLHYIO MPOCKITUI0 KOMOMHHPOBAHHOTO TEOMETPHUYECKOTO Telia
(1# acTHBII ciyvaif).

<

4. JIoCTpOUTB TOPU3OHTAIBHYIO M TOCTPOUTH NMPO(UIbHYIO POESKIIUU
KOMOMHHMPOBAHHOT'O FEOMETPUUYECKOTO TeJla (epeceueHue Tpex MOBEpXHOCTeN, 11 yacTHbBIN

cirydaii).

2Jr= b i

5. 1ocTpouTh TOPU3OHTAIBHYIO TIPOSKITUIO JTMHUU TIEPECEUCHUS IBYX T€OMETPUIECKUX
Ten (2# yaCTHBIN citydaid).
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6. JIoCTpOUTH TOPU3OHTATBHYIO TTPOSKIIHIO JIMHUH TIEPECECUCHUS IBYX T€OMETPHUECKUX
Ten (2¥ yaCTHBIN citydaid).

7. J1oCTpOUTH TOPU30HTAIBHYIO ITPOEKIIMIO JINHUY IIEPECEUEHNUS TOBEPXHOCTEN ABYX
FeOMETPUUECKUX Tell (2 4acTHBIN ciydaii).
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8. loctpouTh Ha GPOHTATBHON MPOEKLUH JUHHIO [TEPECeYEHUs] MHOTOTpaHHUKOB (11
YaCTHBIN ClTydail) 1 0OPMHUTH OUYEPK MPOSKIINH.

9. 1ocTpOUTh TOPU30HTAIBHYIO ITPOEKIIMIO JINHUU NIEPECEUEHUS TOBEPXHOCTEN ABYX
FeOMETPUUECKUX Tell (OJJHOCTOPOHHEE KacaHMe—21 YaCTHBIN ciyyail).
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11. IocTpouTh PpOHTANBHYIO MPOEKLIUIO JIUHUY NT€PECEUECHNUS [IUITNHIPOB, OMUCAHHBIX
BOKpYT cepsl (puc. 11.11) (41 yacTHBIN cinydail; npuMeHUTH TeopeMy 1. Monxka).
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12. loctpouTth PpOHTATBHYIO MPOEKITUIO IIapa ¢ HUIHHIPHUYECKUMH OTBepCTUsIMU (31 1
4t yacTHBIE CITy4an).



13. ITocTpouTh (hpoHTATBHYIO MPOSKIINIO JUHUU TiepeceueHus nuimHapa Ll u konyca K,
OTMCAHHBIX BOKPYT cepbl. OnpeneauTh TOYKH JTBOHHOTO CONPUKOCHOBEHUS (411 4aCTHBIN
CIIy4aii; MpUMEeHUTh Teopemy ['. Monxa).

Bnucannas

cepa
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14. TTocTpouTh PPOHTANBHYIO U TOPU3OHTAIBHYIO IPOESKIMH JIUHUH TTepECeUCHUs
MOBEPXHOCTEN T€OMETPUUYECKUX TE€J, OMMCAHHBIX BOKPYT cepbl (IBOIHOE COTPUKOCHOBEHHUE,
4i1 yacTHBIN cityyail; npUMeHUTh Teopemy I'. Monxka).
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15. TIocTpouTh rOPU30HTAIBHYIO U MPOGUIBHYIO TPOSKIIMU JTHHUH [TepeceueHUs
[WIMH]IPA U KOHYCA, ONMCAHHBIX BOKPYT chephl (ABOWHOE COMPUKOCHOBEHUE, 41 YaCTHBIN
CIIy4aii; MpUMeHUTh Teopemy ['. Monxka).

5

16. [TocTpouTh PpOHTATHHYIO M TOPU3OHTAIBHYIO MPOEKIINH JIUHUU TIEPECCUCHUS
MOBEPXHOCTEH T€OMETPUIECKUX TeT U OPOPMUTH OYEPKH MPOSKIHH (TPUMEHUTH CIIOCO0
BCIIOMOTATEJIbHBIX CEKYIINX MJIOCKOCTEH).



17. TloctpouTh GPOHTAIBHYIO U TOPU30HTAIBHYIO TPOSKIIMH JTMHUH MTEPECeUCHUS
MOBEPXHOCTEH T€OMETPUIECKHUX TeT U OPOPMHUTH OYEPKHU MPOCKIUH (IIPUMEHUTH CIIOCO0
BCIIOMOTaTeNbHBIX CEKYIIUX IIOCKOCTEN).

18. TlocTpouTh GPOHTANBHYIO U TOPU3OHTAIBHYIO IPOEKIIMH JTMHUH [TEPECEUCHUS
MOBEPXHOCTEH TOPOHIa U KOHYCa U OPOPMHUTH OYEPKU MPOEKIMHA (IPUMEHUTH CIIOCO0
BCIIOMOTaTeNbHBIX CEKYIIUX IMIOCKOCTEN MIIM CIIOCO0 BpallleHHsI BOKPYT MPOELUPYIOLIEH ocH;
JUIS IOCTPOCHUS IPOESKIIMH BEPXHEH TOUKHU JIMHUM [IepeceueHus MpeodpazoBaTh YePTexK).



19. ITocTpouTh PPOHTATBHYIO U TOPU30HTAIBHYIO TPOSKIINH JTMHAN TIEPECEUCHUS
TEOMETPUUECKUX Tell U 0QOPMUTH OUEPKHU MPOEKUUH (MPUMEHUTH CIOCO0 KOHIIEHTPUUYECKHIX

chep).

20. I[TocTpouTh PpOHTATHHYIO ¥ TOPU3OHTATHHYIO MPOEKIIMH JIUHUU TTEPECCUCHUS
MOBEPXHOCTEH T€OMETPUIECKUX Tel U OOPMUTH OYEPKH MPOCKIHH (IPUMEHHUTH CITIOCO0
KOHIIEHTpUYecKux chep).



21. I[TocTpouTh PpoHTATBHYIO MPOSKITUIO TUHUU TIEPECEUCHUS TOBEPXHOCTEH
TEOMETPHYSCKUX TeJl U OQOPMHUTH OYEPK MPOSKIUHU (TIPUMEHUTH CIIOCO0 KOHIIEHTPUICCKUX

chep).

22. IloctpouTh (PpOHTANBHYIO MPOEKIMIO JIMHUU NEPECEUEHUs AITUNTHIECKOTO
WIMH/PA ¢ KPYTOBBIM KOHYCOM U 0()OPMUTH OUEPK MPOEKIUHU (IPUMEHUTH CIIOCO0
AKCIIEHTpUUYECKHX chep).
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23. TlocTpouTh MpOEKIMHU JIUHUY niepeceueHus miockoctei o (AABC) u B (ADEF)
(MpUMEHUTH CTIOCOO BCIIOMOTATEIbHBIX CEKYITUX MIOCKOCTEN).
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Pe3yfzbmam0M YCneuHoco 6blNOJIHEHUS NPAKMUYeCKo20 3a0aHUs SIBIISCTCS
Hpe,I[CTaBJ'IeHHHﬁ OTYET O BBIIIOJTHEHHOM pa60Te.

Tema 8. PassepTka nosepxuocreii
ITocTpoeHne pa3BepTKU NOBEPXHOCTH IIPOCTEUIINX reomeTpudeckux rei. [locrpoenue

pa3BepTKU HAKJIOHHBIX IPU3MAaTHUYECKUX, MIMHAPUUECKUX U KOHUYECKHX ITOBEPXHOCTEH.
[TocTpoenue pa3BepTKU MOBEPXHOCTH CPEpPHI.

Ilpakmuueckasn paboma Ne9
Bpems na evinonnenue 3aoanus — 2 u. (O@0)u 1 u. (300)
Lenv pabomul.
— 3aKpEIUICHUE TEOPETUUECKOTO MaTepraa 1o TeMe
— 0TpabOTKa HaBbIKa PEIICHUs MPAKTUYECKHUX 3a]a4
— 0TpabOTKa HaBbIKA BHIMIOJIHEHUS pacueTHO-TpapuuecKux padorT.
Yemuwie 6onpocwr no meme 3anamust:
1. YTto Ha3bIBaIOT Pa3BEPTKON NOBEPXHOCTHU?
2. Kakue noBepXHOCTH OTHOCATCS K Pa3BEPTHIBAEMbIM?
3. Kakue cymecTByroT criocoObl OCTPOSHMSI Pa3BEPTOK IPAHHBIX MTOBEPXHOCTEN?
4. HazoBure yciaoBHs IpUMEHEHUS c1oco0a HOPMAJIbHOIO CEUEHUs U Coco0a packaTKu
JUIS IOCTPOEHUS Pa3BEPTKU MOBEPXHOCTEH MPU3MBI U IWIIMH/IPA.
5. Ilepeuncnure cnocoObl pa3BepTKU MOBEPXHOCTENW MUPaMUJIbI U KOHYCA.
6. Pa3BepTKH KaKMX MOBEPXHOCTEH MOKHO OCTPOUTH TOYHO? MPUOIMIKEHHO?
7. Yo Takoe reope3nvecKas JMHUSA?
8. Kak mocTpouTh reo1e3n4ecKylo JINHUIO Ha FeOMETPHUUECKOM MOBEPXHOCTH?
IIpakxmuueckoe 3a0anue: penieHue 3a1a4 10 TeMe 3aHATHSI.

1. ITocTpouTh pa3zBepTKy OOKOBOI MOBEPXHOCTU MPU3MBI CTOCOOOM HOPMATHHOTO
CEYEHHUS.



[.’
2. [Moctpouth pa3zBepTky nAByxrpanHoro yriia CAB criocobom packaTku U MIPOSKIIHH
KpaTyalIlero paccTosiHUs MeX1y TOUukor M, nexaieit Ha rpadu AB, u Toukoit N, nexanieil Ha
rpanu AC (reofe3sn4ecKyro JUHUIO).
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3. JocTpouTh TOPU30HTAIBHYIO IPOEKIUIO YCEUEHHOW MUPAMHU/IbI U IIOCTPOUTH MTOTHYIO
pa3BepTKy ee moBepxHocTH (0T pedpa SC).



4. IlocTpouTh MOJOBUHY pa3BepTKU OOKOBOM MOBEPXHOCTH KOHYCA CO CPE30OM
(rOpU30HTANBHYIO IPOEKLIHIO HE JOCTPAUBATB).
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5. IlocTpouTh MOJOBUHY Pa3BEPTKU OOKOBON MOBEPXHOCTH JTUITUYECKOTO IIHIMHIpA
CrocoOOM pacKaTKH.
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Pezynomamom ycnewino2o vinoineHus npakmuiecko2o 3a0aHus SBIseTcs
MPEJICTABICHHBIN OTYET O BBIITOJIHEHHOU paboTe.

Tema 9. IIpoexkuuu ¢ YMCJIOBBIMUA OTMETKAMHU

Touka. [Ipsamas. B3aumnaoe nonoxxenue AByX npsiMbix JIUHUU. [1nockocTs. [Ipsamas B
IJIOCKOCTH. B3auMHOE pacrosnokeHue JByX MIOCKOCTEN. B3auMHOE 1onoKeHue npsMon JIMHUKU
u rockoctu. [Ipoekunu ten u nosepxHocrei. [lepeceuenue noBepXHOCTH INIOCKOCTBIO.
Ilepecedenne npsAMON JUHUNU C IOBEPXHOCTHIO. [IpuMepsl peleHns MHKEHEPHBIX 3aa4 B
MIPOEKIUAX C YUCIOBBIMU OTMETKAMU.

Ilpakmuueckaa paboma Nel(

Bpewms na svinonnenue 3aoanus — 2 u. (O@0)u 1 u. (300)

Lenv pabomul.

— 3aKpEIUICHUE TEOPETUUYECKOI0 MaTepHUaia 1o TeMe

— 0TpabOTKa HABBIKA PEIICHUS TPAKTUYECKUX 3a71a4

— 0TpaboTKa HaBBIKA BHITIOIHEHUS pacyeTHO-Tpadudeckux pador.

Yemuwvie éonpocol no meme zanamus:

1. B uem paznuuue Mexay MI0CKON U MPOCTPAHCTBEHHON KPUBBIMU JIMHUSAMU?

2. Kak 00pa3yroTcst uiInHApUIecKasi 1 KOHUYECKasi BAHTOBbBIC JIMHUH?

3. Kakue xapakTepuCTUKUA UMEET UUIMHAPUYECKasi BUHTOBAs JTUHUA?

4. Kak 00pa3yroTcsi KpUBbIE JTMHEHYAThIe TOBEPXHOCTH KOHOUIA, IIHJIMHIPOU 1A, KOCOM
MJIOCKOCTH, SJUIMITHYECKUX LIMJIMHIPA U KOHYca?

5. Kak 00pa3yrorcsi BUHTOBBIE TOBEPXHOCTHU MPSIMOTO M KOCOT'O T€ITMKOU10B?

Ipaxmuueckoe 3a0anue: penieHne 3a1a4 1Mo TeMe 3aHATHSI.

1. ITocTpouTh Ha MOBEPXHOCTH MPSAMOr0 KPyrOBOrO HMJIMH]IPA MTPABYIO BUHTOBYIO
JTUHUIO (mar — 12 KIeTok).



[

3. Joctpouth (GPOHTAIBHYIO MMPOCKITUIO TIPSIMOTO TEIMKOUA C IIPABO BUHTOBOM
HATPAaBIISIONIEH JIMHUEH (Ha pHC. TOKa3aHbl PPOHTANbHAS U MPOQPIIbHAS TPOSKIINH) U
HenocTaronme npoekiuu Touek K u N Ha MOBEpXHOCTH TEIMKOU/IA.
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4. ITocTpouTh (HPOHTATBEHYIO POEKIMIO KOCOTO JIEBOTO TEIMKOUIA TI0 3aJJAHHOMY
yCJIOBHIO (Ha puC. TOKa3aHbl (ppoHTaNBHAS ¥ POGUIIbHAS TPOCKIINHN).

o, _
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[ToctpouTh Ha MPOPHUIBLHON MPOCKIIUU TEITUKOUIA €r0 CeYCHUE TPOPHILHON
wIockocThio o (o). [TocTpouTh poHTANBHYIO MTpoeKinio TuHUK MN, nexarieii Ha
MOBEPXHOCTH TEITMKOUIA.

5. [Moctpouthb (hpOHTATHHYIO MTPOSKIIMIO JIMHUU TIEPECCUCHUS TOBEPXHOCTH
numuHapouna ¢ (M, n, B) [A] ¢ ropu3oHTaIBHO-IIPOSIUPYIOLIEH ILIOCKOCTEIO o (aH) (puc. 6.5).

6. [TocTpouTh rOPU3OHTAIBHYIO MPOCKIIUIO JIMHHUU N, JIKAIIEH HAa TOBEPXHOCTH KOHOHIA

¢ (a b, B) [A]
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7. IlocTporTh TOPU3OHTAIBHBIH ClIe/I KOHUYECKOW TOBepXHOCTH ¢ (S, m).
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8. IlocTpouTh ()pOHTANBHYIO IPOEKIINIO TUHUHM CEYEHUS SJUIMIITUYECKOTO IUITNHApA
TOPU30HTAIIBHO-TIPOCHUPYIOIIEH INIOCKOCTBIO OH



HopMansHoe
LEHPRUE = 3AAUNC

9. ITocTpouTh (GPOHTANBHBIH CIIE UIUHIPUICCKON TTOBEpXHOCTH ¢ (S, M).

. m ’
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10. JlocTpouTh rOPU30HTATIBHYIO IPOEKINIO KpUBOM IrHUN 1-2—3—4-5, nexxareld Ha
OOKOBOM OBEPXHOCTH JUIUIITUYECKOTO HUIUHIPA.

X




HopronsHoe
CEYERUE — | 3MINE

Pezynomamom ycnewinoeo evinonneHus npakmuiecko2o 3a0aHus SBIseTcs
MPEJICTABICHHBIN OTYET O BBIITOJIHEHHOM paboTe.

Tema 10. Mepcnexrusa. Tema 11. Tenu B 0pTOroHANLHBIX NPOEKUHUSAX U TEPCHEKTHBE.

OcHosuble nousATus. Ilepcnexrusa Touku. IlepcnektuBa npsmoil. [lepcnekTrBa mIOCKUX
¢uryp. CiocoO6s! TOCTPOCHHS MEPCIEKTUBHBIX N300paskeHi. BbiOop parmoHanbHOTO
IIOJIO’KEHUSI KAPTUHBI U TOUKHU 3PEHUS IIPU IIOCTPOCHUH I1EPCIIEKTUBBI

O6mue nonoxxeHus. Tenb oT Touku. TeHb OT NpsAMOoi IMHUU. TeHb OT MI0CKON (QUTYpBHI.

Meton oOpaTHbIX Jydeid. TeHr reomeTpudeckux Tell. TeHu 21eMeHTOB 31aHui. TeHu B
MEPCIIEKTUBE.

Ilpakmuueckasa paboma Nel 1

Bpems na svinonnenue 3aoanus — 2 u. (O@0)

Lenv pabomul.

— 3aKpeIUIeHHne TEOPETHUECKOro MaTepHraa 1o TeMe

— 0TpabOTKa HAaBBIKA PEIICHUS MPAKTHUECKUX 3a7a4

— 0TpabOTKa HaBbIKA BHITIOJIHEHUS pacueTHO-TpapuuecKux padorT.

Yemuwie 6onpocul no meme 3anamust:

1. TaiiTe onpeneneHne akCOHOMETPHUUECKUM MPOEKLUAM?

2. ChopmynupyiiTe OCHOBHYIO TEOPEMY aKCOHOMETPUYECKUX MPOEKIIMH—TEOopeMy
IToneke—IlIBapua.

3. Kakne BUIbI aKCOHOMETPUYECKUX MPOEKIIUN pa3InyaroT 110 HAIPABJICHUIO
IpoenUpoBaHuUs? 10 KOAPPUIMEHTAM UCKAKESHUS?

4. CKOJBKO BUAOB aKCOHOMETpHUYECKHX Tpoekimii onpenenser [OCT2.317-69?

5. Yto npezacrasisieT coO0i MpSAMOYToibHasi U30MeTpust (ocH, KO3 PpULneHTHI
MCKaXEHUSI, PAaCIOJI0KEHUE U pa3Mephl OOJIBIINUX U MaJbIX OCEH SJUIUIICOB)?

6. Uto npezacrasisieT co00i MpAMOYrojibHasi TUMETpHs (0cH, K03 PUimeHThI
MCKa)KEHUS, PACIIOJIOKEHUE U Pa3Mephl OOJIBIINX M MAJIBIX OCEH JUTUTICOB)?

7. Yto npeacTaBisieT co00i KOCOYronbHast AUMETpus (0CH, KO3PPUIUEHTH HCKAKEHUS,
PacIoJIOKEHUE U pa3MePhl OOJBIINX M MAJIBIX OCEH AJUTUTICOB)?



IIpaxmuueckoe 3a0anue: pelieHUE 3a/1a4 110 TEME 3aHATHS.
1. ITocTpouTh NPAMOYTOIBHYIO H30METPUUECKYIO ITPOEKIMIO MPU3MBI CO CpEe3aMu
(GpOHTATBHO-TIPOCTIUPYIOIIMMH IJIOCKOCTSAMHU.

i

2. IlocTpouTh NPSIMOYTOJIBHYIO U30METPUYECKYIO TPOECKLMIO LIMJIUH]IPA CO CPE3aMHU
(POHTATIBHO-TIPOCHUPYIOIIMMU TUIOCKOCTSIMH.
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3. ITocTpouTh NPSAMOYTOJIBHYIO H30METPUUECKYIO IPOEKLIMIO IBYX MOJYOKPYKHOCTEH,
PacroI0XKEHHBIX BO (PPOHTATIBLHO-IIPOEHUPYIOUINX IIOCKOCTAX 1Mo yriaoM 90 Apyr K apyry.
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4. [locTpouTh NPAMOYTOJIbHYIO H30METPUUECKYIO IPOEKIIMIO IBYX MOJYyOKPYKHOCTEH,
PaCMOIO0KEHHBIX B MPOPIIBHO-TPOCHUPYIOIIUX MIOCKOCTSIX O yriioM 90 npyr K Apyry.

A==

5. JocTpouTh TOPU30HTAIBHYIO IPOEKIMIO0 KOHYCA U TOCTPOUTH €r0 MPSIMOYTOJIbHYIO
U30METPUIO.



6. [TocTpouTh NPAMOYTONBHYIO IUMETPUIO IPU3MBI CO CKBO3HBIM MPU3MATHYECKUM
OTBEPCTUEM.

1.2

7. J1ocTpOUTh TOPU30HTAIBHYIO TPOCKIIUIO MUPAMUJIBI C TA30M, BHINOJTHEHHBIM
(GpOHTANTBHO-TIPOCTIUPYIOIIUMHU TIIOCKOCTSIMU, U IOCTPOUTH €€ KOCOYTOJIbHYIO JUMETPHIO.



8. IlocTpouTh KOCOYTOJIbHYIO (PPOHTATBHYIO JUMETPUIO LUIUH/IPA C MIPSIMOYTOJIbHBIM
1a30M.

Pezynomamom ycnewinoeo evinoineHus npakmuiecko2o 3a0aHus SBIseTcs
MIPEICTABJICHHBIA OTYET O BHITIOJHEHHOMN padoTe.

Tema 12. OcnoBHBIE N0J10/KeHAs 10 BHITOJHEHHIO TOPHBIX YePTexkei.

Bunbl 1 ocobeHHOCTH TOpHBIX uepTexeil. MeToapl M300pa)xKeHHs] TOPHBIX OOBEKTOB.
[TpuHIMIBl U300paXeHUsI TOPHBIX OOBEKTOB M MX BJIEMEHTOB B MPSIMOYTOJBHBIX MPOEKIHUIX.
Odopmnenne ropueix yeprexei. OcoOeHHOCTH 0GOpPMIIEHMS] MApKIIEHAEPCKUX IJIAHIIETOB.
L{BeTOBOE TOHUPOBAHHE TOPHBIX YEPTEkKEH. Y CI0BHBIE 0003HAYEHUSI MAaTEPUAIIOB, TOPHBIX ITOPOJT
U TIOJIE3HBIX UCKOMAEMbIX. Y CIIOBHBIE 3HAKH.

Ilpakmuueckasa paooma Nel2 Ogpopmanenue zopuvix uepmediceil
Lenv pabomul.
— 3aKpeIICHHEe TEOPETHIECKOTO MaTepHaa 1mo TeMe
— 0TpaboTKa HaBbIKA PEIICHUS MPAKTUIECKHX 3324



— 0TpabOTKa HaBBIKA BHIMOJIHEHUS pacueTHO-TpapuuecKux padorT.
Yemuvie 6onpocul no meme 3aHAMuUL.

1.
2.
3.

No ok

Ha3zoBute 0cOOEHHOCTH FOPHBIX YEPTEKEH.

Kakue npumMeHstoTcs MeTo bl H300paXKeHUsI TOPHBIX 00BEKTOB.

Ha3zoBuTte 0CHOBHBIE IPUHLIUIIBI H300PAKEHHUS TOPHBIX OOBEKTOB M UX HJIEMEHTOB B
MPSAMOYTOJIBHBIX TPOEKIUX.

Kak opopMIIstoTcsi ropHBIE YEPTEXKH.

HazoBute ocobennocT odopMiIeHHs] MAPKIICHAEPCKUX MJIAHIIETOB.

Jlns kakux nesei NpuMeHsETCsl UBETOBOE TOHUPOBAHUE FOPHBIX YEPTEKEH.

Kak o603HauaroTcs MaTepuasbl, TOPHBIE MIOPOJIbI U MOJIE3HBIE HCKOIAEMbIE.

Hpakmuqecme 3a0aHue (Ha OCHOBE UCXOIHBIX JaHHBIX):

OLIEHUTb ITOJIHOTY UCXO/IHBIX JIaHHBIX;

BBIJICJIUTH IaHHBIE JIJIs IOCTPOEHUE TOPHOTO O0BEKTA;

MIPOU3BECTH MTOCTPOCHHUE TOPHOTO 00BEKTA HA JICTE Oymaru;

IIPOAHAIN3UPOBATh PABUILHOCTD BBINOJIHEHUS yepTexka, corinacHo Hopm ECK/I.

Pezynomamom ycnewinoco evinonnenuss npakmuueckoeo 3a0aHus CUUTAETCS YMEHHE
CTYJIEHTa MPOU3BOIUTH OPOPMIICHHE TOPHBIX YEPTEKEH.

Tema 13. UepTeku noa3eMHbIX TOPHBIX BIPA00OTOK

OcHoBHBIE CBeJIeHUS 00 N300pakeHUH U 0003HAYCHHUSX MTOI3EMHBIX TOPHBIX BBIPAOOTOK.
ITnanbl, BEpTUKAIBHBIE IPOEKIIUH, TOPU3OHTAIBHBIE U BEPTUKAIBHBIE Pa3pe3bl U CEUCHUS
TOPHBIX BRIpa0O0TOK. M300pakeHne HaKJIOHHOTO ceueHus (pa3pesa) TOPHBIX BRIPAOOTOK HA
BEPTUKAJIbHYIO U TOPU30HTAJIbHYIO IUIOCKOCTH MPOEKIM. M300paxkeHne ropHbIX BEIpaOOTOK Ha
HAKJIOHHYIO TUIOCKOCTb NMPOeKIil. UTeHne 11aHOB TOpHBIX paboT. Y CIOBHbIE 3HAKU U
0003HauEHMsI HA YepTeXkKax MOA3EMHBIX TOPHBIX pa00T. OCHOBHBIE BU/IbI YEPTEKEH MOA3EMHBIX
TOpPHBIX padoT.

Ilpakmuueckasa padoma Nel3 Inanvi, éepmuranvrvle npoexyuu, 20pu3oHMaibHble U 6EPMUKATbHBIE

paspesnl, ceuenus 20pHbIX 6bIPAGOMOK

Lenv pabomur.
— 3aKpEeIICHHE TEOPETHUECKOTO MaTeprasa 1o TeMe
— oTpaboTKa HaBbIKa PEIICHUS MPAKTHYECKHUX 3aa4
— 0TpabOTKa HAaBBIKA BHINIOJHEHUS pacyeTHO-TpaduyecKux pador.
Yemuwie eonpocol no meme 3anamus:
1. HaszoBute OCHOBHBIE CBEeACHHS 00 M300paKeHUHM U OOO3HAUCHUSIX TOJ3EMHBIX

2.

4.

TOPHBIX BBIPAOOTOK.

OCHOBHBIC OIpEENICHUs: TJIaHBI, BEPTUKAIbHBIE IMPOEKINH, TOPHU3OHTAIBHBIE H
BEPTUKAJIbHBIE Pa3pe3bl U CEUEHHs TOPHBIX BHIPAOOTOK.

Kakum 06pa3zom npous3BoauTcs M300pakeHne HaKIIOHHOTO ceueHus (pa3pe3a) TOpHbIX
BBIPaOOTOK HA BEPTHKAIGHYIO W TOPU3OHTAIBHYI TUIOCKOCTH IPOEKINH.
N300pa’keHre TOPHBIX BHIPAOOTOK Ha HAKJIOHHYIO IJIOCKOCTh MpoeKIuid. UreHue
IUTAHOB TOPHBIX padoT.

Hanecenue ycnoBHBIX 3HaKOB M 0003HAUYEHUI Ha depTekaxX MOA3ZEMHBIX TOPHBIX
pabor.

5. HazoBurte OCHOBHBIC BU/BbI qepTemeﬁ MOA3CEMHBLIX I'OPHBIX pa60T.

Hpaxmuqecme 3a0anue (Ha OCHOBEC UCXOIHBIX I[aHHBIX)Z
[ ]

OLCHUTD IMOJTHOTY UCXOJHBIX TaHHBIX]

BBIACIIUTb JAHHBIC JJI1 IOCTPOCHUA FOpHOfI BLIpa60TI(I/I;

IMMPOU3BECTU MMOCTPOCHUC FOpHOfI BLIpa6OTKI/I Ha JIMCTC 6yMaFI/I;
MMpOoaHATIN3UPOBATH MPABUJIBHOCTDH BBIIIOJIHCHUA YCPTE)KA, COTIACHO HOPM ECKI[



Pezynomamom ycnewinoeo evinoninenuss npakmuiecko2o 3a0aHusi CUATAECTCS yYMEHUE
CTYZ€HTa POU3BOJUTH OCTPOEHHUE TOPHOM BBIPAOOTKH.
Tema 14. 'opHO-cTpOUTEIbHBIE YePTEKH

OcHOBHbIE CBEJIEHUS O TOPHO-CTPOUTEIBHBIX uepTekax. UepTeku y3JI0B CTPOUTEIbHBIX
KOHCTPYKIIMH W TOPHBIX BBIPA0OTOK, 3aKPEIUICHHBIX JKene300eToHOM. YepTexku y370B
METAJIMYECKUX CTPOUTENbHBIX KOHCTPYKIMH M METaUIMYeCKuX Kperen. YUeprexu y3ioB
JIEPEBSIHHBIX KOHCTPYKIMHA U JEPEBSAHHBIX Kpereid. OO0mue 4epTeku 3JaHuil U MOBEPXHOCTHBIX
coopyxxkenuil. [locTpoeHue TMHUNA CONPSKEHUN TOPHBIX BEIPAOOTOK.

Ilpaxkmuueckasn paooma Nel4 I'opno-cmpoumenvnoie uepmesicu

Lenv pabomur.

— 3aKpCILNICHUEC TCOPETUICCKOI'0 MaT€puraia 1o TEME

— OTpa6OTKa HaBbIKa PCIICHUSA NPAKTUICCKUX 3a1a4

— 0TpabOTKa HABBIKA BHIIOJIHEHHS PACUETHO-TpaGUUECKuX padoT.

Yemuwie 60Nnpocsyl no nmeme 3aHAMUA.

1. Kakue ocHOBHBIE CBCACHUS O T'OPHO-CTPOUTCIIbHBIX YCPTCKAX Bbl 3HACTC.

2. Kak 0QOpMISIIOTCS YepTEeX W Y3JIOB CTPOMTENBHBIX KOHCTPYKIMH UM TOPHBIX
BLIpaGOTOK, 3aKPCIVICHHBIX JKEIe300€TOHOM.

3. TlpuHOMIBI  TIOCTPOCHHUS  YEPTEKEH  Y3JI0B  METAUIMYECKHX  CTPOMTENBHBIX
KOHCprKHHﬁ U MCTAJNIMYCCKUX erneﬁ, Y3JI0B ACPEBAHHBIX KOHCprKHI/Iﬁ n
JIEPEBSHHBIX KpETei.

4. Tlopsagok odhopmiIeHHs OOMIUX YEPTEKEN 3aHUN U OBEPXHOCTHBIX COOPYKEHHIA.

Ilpakmuueckoe 3a0anue (Ha OCHOBE HCXOIHBIX JaHHBIX):

® OIICHUTH MOJHOTY UCXOJIHBIX JAHHBIX;

® BBIJICIUTH JAaHHBIC JJIsI TOCTPOCHUS TOPHO-CTPOUTEIIEHOTO O0BEKTA;

® IIPOW3BECTH IMOCTPOCHUE TOPHO-CTPOUTEIHBHOTO 00BEKTa Ha JINCTE OyMmaru;

® [POAHAIM3UPOBATH MPABUIBHOCTh BBIMOJIHEHUS YepTexka, corinacHo Hopm ECK/I.

Pezynomamom ycnewino2o ewvinonneHus npakmuueckoeo 3a0aHus CUATACTCS YMEHHE
CTYJICHTA MMPOU3BOJIUTH TIOCTPOCHUE TOPHO-CTPOUTEIHLHOTO OOBEKTA.

Tema 15. Harnsiinble n300paseHus TOPHBIX BHIPA0OTOK

O6ume nonoxxenus. I[loctpoeHne HarIsIIHBIX MPOEKLIUH MeTOI0M ah(PUHHBIX
npeoOpazoBaHuii. AKCOHOMETpHUS TOPHBIX BbIpaboTOK. [locTpoeHus cranaapTHOM
aKCOHOMETPHH MeTOoA0M a(pPpHUHHBIX MpeoOpazoBaHuii. BekTopHBIN MeTO1 1300paXKeHUs TOPHBIX
BbIpab0TOK. Croco6 HEMOCPEACTBEHHOTO NIEPEX0a OT MPOEKIIUN C YMUCIOBBIMU OTMETKAMH K
HarJs,IHBIM U300paskeHUsIM. MexaHu3alus NOCTPOSHUS HaTJIsIHbIX U300pakeHUi TOpHO-
Te0JIOTHYECKUX 00BEKTOB.

Ilpakmuueckasa paooma Nel5 A¢pdunnvie npoexyuu
Lenv pabomul.
— 3aKpeIIeHNe TEOPETHUECKOro MaTepHraa 1o TeMe
— O0TpabOTKa HAaBBIKA PEIICHUS MPAKTHYECKUX 3324
— 0TpabOTKa HaBbIKA BHITIOJIHEHUS paCUeTHO-TpapUueCcKuX padorT.
Yemuwie 6onpocwl no meme 3anamusi:
1. HaszoBure oO0Imue MOJOKEHUS NPU MOCTPOCHUHM HATIAIHBIX HPOEKIHH METOAOM
adUHHBIX TpeoOpa3oBaHUM.
2. Kak noka3pIBaeTcsi akCOHOMETPUS TOPHBIX BBIPAOOTOK.
3. OCHOBHBIE TPHUHIUIBI TIOCTPOCHUS CTAHAAPTHOH aKCOHOMETPHUH METOJIOM
apPUHHBIX IpeoOpa30BaHUl.



B kakux ciyyasx mpuMeHsIeTCsl BEKTOPHBIN METO/1 M300pakeHNUs TOPHBIX BEIPAOOTOK.

Ilpakmuueckoe 3a0anue (Ha OCHOBE UCXOIHBIX JAHHBIX):

OLIEHUTb ITOJIHOTY UCXO/IHBIX JIaHHBIX;

BBIJICJIUTH TaHHBIE IS TOCTpOeHUs ahpUHHBIX POEKLNI TOPHBIX BHIPAOOTOK;
POM3BECTH MOCTpOeHUE ad(PUHHBIX POCKINI TOPHBIX BEIPAOOTOK HA TUCTE OyMard;
IIPOAHAIM3UPOBATh PABUILHOCTD BBINOJIHEHUS yepTexa, corinacHo Hopm ECK/I.

Pezynomamom ycnewinoco evinonnenuss npakmuueckoeo 3a0aHus CUUTAETCS yYMEHHE
CTyJIEHTa MPOU3BOIUTH OCTpOeHUE aPpOUHHBIX MPOCKIUI TOPHBIX BEIPaOOTOK.

Tema 16. KoMI1eKTHOCTb U MHAEKCAIIUA FOPHBIX YepTeskeil

KommiektHOCTh M MHACKCcauusa deprexed. Ueprexxn TeXHUMYECKOro NMPOEKTa TOPHOIO
npeanpusaTis. KOMIUIEKTHOCT MapKLIEHIEPCKO-TE€OJOTNYeCKUX 4epTeked. KoMIekTHOCTh
JKCILTYaTalMOHHO-TEXHOJIOTHYECKUX YEPTEIKEH.

Ilpakmuueckan paboma Nel6 Komnnexmnocme u undexcayus 20pnwix uepmesncei

Lenv pabomul.

— 3aKpEeIUICHNE TEOPETHYECKOT0 MaTepHraa 1o TeMe

— 0TpabOTKa HAaBBIKA PEIICHHS MPAKTHYECKHUX 3aa4

— 0TpabOTKa HAaBBIKA BHITIOJIHEHUS PACUETHO-TPaPHUECKUX padoT.
Vemmuvie 6onpocul no meme 3aHAmMusL:

1.
2.

[IpaBuia KOMIUIEKTHOCTH U UHACKCALIMU YEPTEXKEM.

OcCHOBHBIC TPUHIHUIIBI O(QOPMIICHHS YepTeKed TEXHHMYECKOro IPOEKTa TOPHOIO
MPEIIPUATHSL.

HazoButre  KOMIUIEKTHOCTH  MapKIIECHJIEPCKO-TEOJOTHYECKUX  YEePTEeXKEeHd U
AKCIUTYyaTallMOHHO-TEXHOJIOTUYECKUX YEPTEKEM.

IIpaxmuueckoe 3a0anue (Ha OCHOBE HUCXOHBIX JIAHHBIX):

OLICHHUTH TOJTHOTY UCXO/IHBIX JTaHHBIX;

BBIJICJIUTH JIaHHBIE JUIsl UHACKCALIMU TOPHBIX YepTeKeH;

IPOM3BECTH MH/IEKCALIUIO TOPHBIX YePTEKEH;

POaHaJIM3UPOBATh IPABUIBLHOCTH BHIMOJIHEHUS yepTexa, coriaacHo HopMm ECK/I.

Pe3yfzbmam0M YyCnewwHoco 6blNOJHERUA NPpAKMuU4ecKoco 3a0aHusi CUUTACTCS YMCHUEC
CTYACHTA KOMIIJICKTOBATH U IPOU3BOJUTH NMHACKCAILIUIO T'OPHBIX qepTex(eI?I.






