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1. OCHOBHAS YACTb PABOUYEN ITPOT'PAMMBbBI

1.1 Ieau v 3aga4m U3yYeHHUs1 IMCUUTIMHBI.

Ieap w3ydeHHUs AWCIUILUIMHBI 3aKJI0YacTCs B (OPMHUPOBAHUU Y CTYACHTOB
3HAHWH W HaBBHIKOB B OOJIACTH YEPUYCHHUS M OCHOB HAYepPTATCIBbHOW T'COMETPHH,
Pa3BUTHH TPOCTPAHCTBEHHOTO MBINIIEHUS ¥ YMEHHHM HWCIOJIb30BaTh WX B
KOMITBIOTEPHBIX TEXHOJOTHSIX JJIsI MOCTPOSHUS TEOMETPUUYECKUX MOJEIEH CIOXKHBIX
OOBEKTOB.

Baxxnas merommueckas 3amada Kypca - JaTh 3HAHHUS 3aKOHOB OOpa3OBaHUS
YepTekKel CYMEeCTBYIOMMUX U KOHCTPYHPYEMBIX OOBEKTOB, TO3BOJISIONINE PEIIATh
reoMeTprudecKue 3aaadu rpadudecku, chopMupoBaTh yMEHHE CTYJIEHTOB paboOTaTh C
pasIMYHOM TI0 BHAY U COJCPKaHHMIO Trpadudeckoil HHPOpMaIMer, OCHOBaM
rpaduIecKoro IIPEICTaBIICHUS uH(pOpMaIIH, METOAaM rpadugecKoro
MOJICITMPOBAHUS TCOMETPUUYECKHX OOBEKTOB, MpaBHJaM pa3pabOTKH U O(QOpMIICHUS
KOHCTPYKTOPCKOM JOKyMeHTanuu. HayduTb CTyJIEHTOB IIpaBWJIaM ITOCTPOCHHS
1300paKeHU MPOCTPAHCTBEHHBIX T€OMETPHUICCKUX O0OBEKTOB Ha TIJIOCKOCTH.

1.2 Mecro nucunmiunabl B ctpykrype OOII BITO.

JucunmuimHaa « OCHOBBI YEPUYEHUS W HAYEPTATEIbHOM T'€OMETPUM» OTHOCHUTCS K
0a3zoBoii yactu npodeccuonanpHoro nukia (b1.0.11.09).

JIist ocBoeHUs TUCUUITUHBI «OCHOBBI YEPUYEHUSI U HAYEPTATEIbHON F€OMETPUM
CTYJIEHTBI UCTIOJIb3YIOT 3HAHMSI, YMEHUS, HABBIKU, CPOPMUPOBAHHBIE HA MPEIBIIYIIEM
ypOBHE 00pa30BaHUs.

N3yyenne naHHOM JHUCLUMIUIMHBI SABJIAETCS HEOOXOAMMOW OCHOBOM s
MOCJIEAYIOLIEr0 U3yYeHUs] TUCHUIUIMH «PucyHok», «XynoxxecTtBeHHOE 0pOpMIIEHHUE B
oOpazoBartenbHOM yupexnaeHun» u «KommnerlorepHas rpaduka/Komneiorepabie
TEXHOJIOTHH B XyJI0)KECTBEHHOM 00pPa30BaHUN).

B cootBerctBUM ¢ pabouuM ydeOHBIM IJIAHOM JUCHMIUIMHA H3ydaeTcs Ha 1
Kypce 1o ouHoi popMe oOydeHus. Bua mpoMexyTOUHOM aTTecTalluu: SK3aMeH.

1.3 IlepeyeHb NJAHHPYEeMBbIX pe3yJbTATOB OO0y4YeHHUs] MO JAUCHHUILINHE
(Moay/10), COOTHECEHHBIX ¢ IUIAHMPYEMbIMH pe3yJbTAaTAMHU  OCBOCHUS
00pa30BaTeJIbHOM POrPAMMBI.

N3ydenne naHHOW Yy4yeOHOW IUCHMIUIMHBI HAMpaBlieHO Ha (OpPMUpPOBAHUE Y
0Oy4Jaronmxcsi KOMIEeTeHII:
Tabnuua 1. Ilepeuenp miiaHUpyEeMbIX pe3ylabTaTOB O0YyUEHHUS 110 AUCLUIUIMHE

Koa u HaumeHoBaHue
HHAMKATOPA* 1OCTUIKEHUS Pe3yabTarhl 00y4yeHHs 10 JUCHUILIAHE
KOMIIeTeHIIUH
IIK-3
CrniocoOeH onpeaesiTh UIIK-3.1 3HaTh OPUHLUMIBI MOCTAHOBKU MEIEH H
IeJarorudecKue el u 3a7a4, IUIAHUPOBAHMUS  Y4eOHBIX  3aHATUM B
3a/1a4M, TJIAHUPOBATH 3aHSITHUS | XYJ0)KECTBEHHO-TBOPYECKOM 001aCTH 00pa3oBaHusl;




U (MJIM) [IUKJIBI 3aHATUH,
HaIpPaBJICHHBIX HA OCBOCHUE
n30paHHOTO BUA
JesITeIbHOCTH (00JacTH
OCHOBHOTO U (WJIN)
JOTIOTHUTETHHOTO
o0OpazoBaHmUs)

NIIK-3.2 VYmeTp muiaHupoBaTh 00pa30BaTEIbHBIN
npouecc, 3aHiATUS W (WIK) IUKIBl  3aHSTHH,
pa3pabaThIBaTh CLIEHAPUU JOCYTOBBIX MEPOIPHUATUI
C y4eTOM 3aJlad U OCOOCHHOCTEH 00pa3oBaTEIHHOU
MPOTpaMMBbl; OMPENEITh (HAKTUISCKUNA YPOBEHB
MOJATOTOBJICHHOCTH, BO3PACTHBIC U UHIUBUYAIbHBIC
O0COOCHHOCTH  oOyvarmmmxcs (B TOM  YHCIE
0JIapEHHBIX neren u oOyyJaronuxcs C
OTrpaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI);

UIIK-3.3 Bmagets: crocobaMu ©W  MeETOIaMU
MOCTAHOBKM  TEJarorudeckux Iejaed U 3ajad,
MJIAHUPOBAHUS YUEOHBIX 3aHATHI B XYJ10’KECTBEHHO-
TBOPYECKOW  00JIacTU  OCHOBHOM  u  (WiM)
JOTIOJIHUTEIILHOTO oOpa3zoBaHus; criocobamu
JTUATrHOCTHUKHU u BEISIBJICHUS YPOBHS
MOATOTOBJICHHOCTH, a TaKKe BO3PAaCTHBIX W
WHJMBUTyJIBHBIX OCOOCHHOCTENW 00yYarouXcCsl.

IIK-6

CrnocobeH pa3pabaThiBaTh
Tr3aiiH-MaKeT (3CKU3) OO0BEKT]
BU3YyaJIbHOM MH(pOpMALIHH,
UIACHTU(PUKALIMH U
KOMMYHHKAIIAH,
MOJITOTAaBINBATh TpapuIecKue
MaTepuabl A OCYIIECTBICHH
KYJIbTYPHO-TIPOCBETUTEIBCKON
NeSITEIIbHOCTH

HIIK-6.1 3HaTEb: MIPUHIIHATIBI OpraHU3aIUU
BU3yaJIbHOM MHGOpPMAIMU Ha U300pa3UTENIbHOM
IJIOCKOCTA U B OOBEMHO-TIPOCTPAHCTBEHHOU CpeJie;
poheCCUOHANIBHYIO TEPMHUHOJIOTHIO, HEOOXOIUMYIO
st paOoThl Haa TrpadUyeCKUMU, KUBOMUCHBIMHU
ACKU3aMU U JCKHU3aMU OOBEKTOB JIEKOPATHUBHO-
MIPUKJIAHOTO UCKYCCTBA; KOMIIBIOTEPHOE
nporpaMMHOE  OOecredeHue, UCIOJIb3yeMoe B
Tu3aiiHe OOBEKTOB  BHU3YyalbHOU  WHGMOpMAIINH,
UACHTU(UKAIIMA 1 KOMMYHUKAITUY;

HIIK-6.2 VYmeTh 00OCHOBBIBATH  COOCTBEHHOE
pEIICHUE OpraHu3aliKi BU3yaJIbHOW HH(POpMAIIMK Ha
HU300pa3UTEIPHON  IIJIOCKOCTH HW B 0O0BEMHO-

MPOCTPAHCTBEHHOMN cpene; WCIIOJIb30BaTh
CIICMAIbHBIE  KOMIBIOTEPHBIC TPOTpaMMBbl IS
MPOCKTUPOBAHUS 00BEKTOB BU3yaJIbHOMN

uH(popMaIK, UICHTU(PUKAIUN 1 KOMMYHUKALIHNH;

NIIK-6.3  Bmagets  cmocobamMu  pa3pabOTKu
rpaduyecKkux, S>KUBONUCHBIX JCKU30B U OICKHU30B
OOBEKTOB JAEKOPATUBHO-TIPUKJIAJHOTO HCKYCCTBA,;
croco6aMu MOJArOTOBKU IpapUuecKux, >KUBOMUCHBIX
U JIGKOPATUBHO-TIPUKIAAHBIX ~ MaTepUajioB IS
OCYIIECTBICHUS KYJIbTYPHO-TIPOCBETUTENHCKOMN
JeSITEIbHOCTH.




Pe3ynbpTaThl 00y4eHHS MO JUCHUIUIMHE JOCTUTAIOTCSA B PaMKaxX OCYILECTBIICHUS
BCEX BUJIOB KOHTAKTHOM M CaMOCTOSATENIbHON pabOThl 00Y4aIOIIUXCS B COOTBETCTBUU C
YTBEPKJICHHBIM YYE€OHBIM IJIAHOM.

Nuaukatopsl TOCTHXKEHHUS] KOMIIETEHIIMNA CUUTAIOTCS C(OPMUPOBAHHBIMHU TIPU
JOCTH)KEHUH COOTBETCTBYIOIINX UM PE3YyIbTAaTOB O0yUCHHUS.

2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBbI

2.1 PacnipeesieHue TPYA0EMKOCTH JMCIUIIJIMHBI 10 BUAAM PadoT.
OOmas Tpy10€MKOCTh TUCITUILUTHHEI cocTaBisieT 3 3ad.ex. (108 gacon).

Tabnuua 2. Pacnpenenenue 4acoB 1o Bugam padoT

Bup yueGHo#t paboThl Bceer CemecTpsl
0 (dacel)
4aco
B 1 2 3 |4 5 6 7

KonrakTHas padoTa, B TOM 54,3 [543 | - - - - - -
qHcJIe:
AyauTOpHBIE 3aHATHS (BCEro): 52 52 - - - - - -
3aHATHA JJEKIMOHHOTO THUIIA 18 18 - - - - - -
JlabopaTopHble 3aHsATUS 34 34 - - - - - -
3aHATUS CEMUHAPCKOTO THUIA
(cemMuHapbl, MPAKTUIECKUE - - - - - - - -
3aHSITHS)
HNuas koHTaKTHasA padora: 2,3 |23 - - - - - -
KonTpons camoctosiTenpHOM 2 2 i ] i i ] ]
paboTtsl (KCP)
KoHTtposb camocTosATenpHOM
pabotsl (KCP) Kypcosas pabora ] ) ] ] ] i ) )
[IpomexxyTouHas aTTecTanus
(UKP) 03 | 03| - - - - - -
CamocrosiTesibHas padoTa, B 27 97 i ) i i _ _
TOM YHCJIE:
Kypcosas pabora - - - - - - - -
[TpopaboTtka yueGHOTO
(TEeOpeTUYECcKOT0) MaTepuana ] ) ] ] ] i ) )
BBIHOJ'II;IGHI/IC WHIUBUTy AJTbHBIX 97 97 i ] i i ] ]
3aJlaHui
IToaroroBka K TeKkymemMy
KOHTPOJTIO ] ] i ] i i S
Konrtpoan: 26,7 | 26,7 | - - - - - -
IToaroroBka K 3K3aMeHy 26,7 | 26,7 | - - - - - -
Hroro 108 - - - - - - -

53| - | - 2B




KOHTaKT
Hasl
padora

3a4. e/ 3 - - - - -

KypcoBblie He npeaycMOTpPEHBI.

Tabnuna 3. Pacnpenenenue BuUAOB y4eOHOM pabOThl M MX TPYAOEMKOCTH IO
paszzenaM AUCUUILTNHBI (OuHas popma 00yUeHUs).

Ne KoauvecTBo yacoB
pasaeia HaunmeHnoBaHue pa3iena Bcero | Kourakrhas padora
JI JIAb | KCP | CP
1 2 3 4 5 6 7
1 Brenenue u oO1ue 2 2 - - -
MOJIOKEHUS TUCIIUTUIUHBI.
2 Cnioco0b1 rpagu4ecKux 7 3 2 - 2
H300paKEHUM. Meton
IIPOEKITUH.
3 Touka u npsimasi. 9 3 4 - 2
4 [110CKOCTB. 10 2 4 - 4
5 Cnocobsl  mpeoOpa3zoBaHus 8 2 4 - 2
MIPOEKIU.
6 I'eomeTpuueckue 10 2 4 - 4
MOBEPXHOCTH U TeJa.
7 [lepeceuenue 10 2 4 - 4
r€OMETPUYECKUX TeI
POCHUPYIOIIUMHU
TJIOCKOCTSIMH.
8 B3anMHoe nepeceueHue 14 2 6 2 4
MMOBEPXHOCTEN
TCOMETPUUYECKHUX TEII.
9 AKCOHOMETPUYECKHE 7 - 4 - 3
POCKITHH.
10 TeHu B npsIMOYTOJIBHBIX 4 - 2 - 2
POCKITUSIX.
UTOT0 81 18 34 2 27
IIpome:xxkyrounas arrecrauus (MKP) 0,3
IloaroroBka K 3K3aMeHy 26,7
BCEro 108

2.2 Conep:kaHue pa3ieioB (TeM) IMCHUNIMHBI

2.2.1 3angaTHA JeKIIUOHHOT'0 THIIA
Ta0Omuna 4. 3aHaTrs TEKIIUOHHOTO THIIA




Ne HaumeHoBaHue Conepxanue pasiena ®opma
pasaeJa pasaeJa TeKylero
KOHTPOJIA

1 BBenenue u [Ipeamer HauepraTenbHOM reomeTpun. HMceropus -
WIVE pa3BUTHUSI HAYEPTATEIbHON T€OMETPUH.

MIOJIOKEHUS
JTUCLUTITUHBI.

2 Crioco6b1 [IpoekuMOHHBI MeTOA 0TOOpaXeHUs MPOCTPAHCTBA -
rpaduyeckux Ha IUIOCKOCTh. LleHTpanbHOE, mapamienbHOE U
M300paXEeHUM. OpPTOTrOHAJILHOE IIPOCLIMPOBAHHUE. OcHoBHbIE
Merto npoeKiuii. | CBOMCTBA. Bunbpt 00paTUMBIX ~ M300pa)KEHUIA:

KOMIUIEKCHBIN uepTesxk MoHxka.

3 Touka u npsmas. | IIpoennpoBaHue TOYKM HAa JABE U TPU B3aUMHO PI'3
NepueHIuKyIsipHble T1ockocTH. KoopauHaTel TOUkn
B CUCTEME KOOPAMHATHBIX MIIOCKOCTEH.
Touka B uerBepTsAX M oOKTaHTax. lIpoeunpoBanue
OTpe3Ka MpPsIMOM JIMHUU HAa JBE M TPU OCHOBHBIE
IJIOCKOCTH TIpoeKiuid. Cieapl MpsMoil.
B3anmMHoe nosoxenue AByX MpsiMbIX.

4 IInockocCTb. Pasnuunbie  cnocoObl  3aJaHMs  IUIOCKOCTH  Ha PI'3
yeprexe. Crepl MI0CKOCTH.
[losnokeHHs MIOCKOCTH OTHOCUTENIBHO IUIOCKOCTEH
MPOEKIIUH.
B3aumHoe nonoxeHue AByX IJIOCKOCTEN
(mapannenbHble U Tepecekaromuecs). Bsaumnoe
MOJIOYKEHHUE TIPSMOM JIMHUH U TIOCKOCTH.

5 CriocoOmr Crnioco6s1 mTpeoOpa3oBaHMsl KOMIUIEKCHOTO YepTexka. PI'3
npeoOpazoBanus | BBeneHue HOBBIX MIIOCKOCTEH MPOEKITUI.

MIPOEKITUH. [nockonapaiuiensHOEe  mepemenieHue. BpameHnue
OpUTMHAaJa BOKPYr NPOCLHUPYIOUIUX MPAMBIX U
MIPSIMBIX YPOBHS. [Ipumenenue croco6oB
npeoOpa3oBaHUs MPOEKIUI K PELICHUIO
TO3UIIMOHHBIX W METPUUYECKHX 3a/1ad. AJTOPUTMBI
penieHus 3aaad.

6 I'eomerpuueckue | I'eomerpuueckue IIOBEPXHOCTHU 5 Telna. PI'3
MOBEPXHOCTHU U [IpoenpoBanrie MHOTOIPaHHUKOB U TE€J BpalleHUs
Tena. Ha TPH TUIOCKOCTHU TTPOCKITUH.

Pa3BepTkH moBepxXHOCTENW Fr€OMETPUUECKHUX TET.

7 ITepeceuenne [Tepeceuenne F€OMETPUUYECKUX Tel PI'3
F€OMETPUUYECKUX | MPOCHHUPYIOUIMMHU IJIOCKOCTAMU. XapaKTepHbIE U
TeN MMPOMEKYTOUYHBIE TOUKH TTOCTPOSHUST KPUBOM.

MPOCLUPYIOLIUMU

IIJIOCKOCTSAMM.




8 Bzaumuoe Bzaumnoe TepeceueHne MOBEPXHOCTEN PI'3
nepeceueHue MHOTOTPaHHUKOB ¥ T€J BPAIICHHUS.

MMOBEPXHOCTEN [Ipumenenue BCIIOMOTATEJIbHBIX CEKYILNUX

T€OMETPUYECKUX | IUIOCKOCTEH.

Tel. [IpumMeHeHne BCIOMOTaTEIbHBIX KOHIIEHTPUYECKUX
cdep.

9 AkcoHOMeTpuyeC | AKCOHOMETPUYECKHE MIPOEKITUH. [Toctpoenue PI'3
KHE TTPOCKIIUH. MPSMOYTOJIBHOU U30METPUM U JUMETPUHU.

Koaddunmentsl uckaxenusi, IEHCTBUTENbHBIE U
MIPUBE/ICHHEIC.
10 Tenu B [TocTpoeHue TeHeW TOYKH, MPSIMOH, TJIOCKUX (PUTYD, PI'3
IPSIMOYTOJIBHBIX | T€OMETPUYECKHX TEII.
MPOCKIIMSIX.
2.2.2 3ansTHA JAO0OPATOPHOI0 THUIIA
Tabnuua 5. 3aHATra 71a00PaTOPHOTO TUIIA
Ne HaumeHoBaHue Conepskanue pasiena dopma
pasjiena pasjiena TEeKYIero
KOHTPOJIA
1 Touka u npsmas. | IIpoenupoBanue oTpe3ka NpsSMOW JTUHHHM Ha JBE U PI'3
TP OCHOBHBIC IUIOCKOCTH Tmpoekuuid. Ciemsl
MPSMOH.
B3aumHoOe mosto’keHre ABYX MPSMBIX.
2 [TnockocCTb. [TonokeHHs MIOCKOCTH OTHOCUTENIBHO IUIOCKOCTEH PI'3
MIPOCKLU.
B3aumHoe nonoxxeHue AByX IIIOCKOCTEN
(mapanienbHBIe W Tepecekaromuecs). B3aumHoe
MOJIOKEHUE TIPSIMON JIMHUU U TUIOCKOCTH.

3 Crioco6b1 [TnockonapamiensHoe mepemelnieHue. Bparienue PI'3
npeoOpa3oBaHus | OPUTHHAJIA BOKPYT TPOCHUPYIONIMX TPSIMBIX U
MPOEKIIHH. MIPSIMBIX YpPOBHSL. [Tpumenenue croco0oB

peoOpa3oBaHus MPOEKLUH K PpELIeHHUIO
MO3UIIMOHHBIX M METPUUYECKUX 3a/ady. AJNTOPUTMBI
peleHus 3a1a9.

4 ['eomerpuueckue | [IpoenupoBanrne MHOTOTPAaHHUKOB M TEN BpalleHUS PI'3
MTOBEPXHOCTH U Ha TP TUIOCKOCTH MTPOCKITHHA.

Tena. Pa3BepTku MOBEPXHOCTEN T€OMETPUUECKUX TETl.

5 [Tepeceuenne [Tepeceuenne F€OMETPUUYECKUX Tel PI'3
TEOMETPUUECKUX | MPOCUUPYIONUMHU TUIOCKOCTSIMH. XapaKTepHblE |
TeN MTPOMEKYTOYHBIC TOYKH TIOCTPOCHUST KPHUBOM.

MPOCIUPYIOITIMHI

IIJIOCKOCTSAMM.




6 Bzaumuoe Bzaumnoe TepeceueHne MOBEPXHOCTEN PI'3
nepecevyeHne MHOT'OTPaHHUKOB U TE€J BPAILLCHUS.
MMOBEPXHOCTEN [Ipumenenue BCIIOMOTATEJIbHBIX CEKYILNUX
T€OMETPUYECKUX | IJIOCKOCTEM.
Tel. [IpumMeHeHre BCIOMOraTeIbHBIX KOHLIEHTPUYECKUX
cdep.
7 AkcoHOMeTpuyeC | AKCOHOMETPUYECKHE MIPOEKITUH. [Toctpoenue PI'3
KHE MPOECKIIUH. MPSIMOYTOJIbHOM HU30METPUU u JTUMETPUH.
Kosddunuentsl uckaxenus, IeHCTBUTEIbHBIE U
MIPUBEJICHHBIE.
8 Tenu B [TocTpoeHue TeHeW TOYKH, MPSIMOM, TJIOCKUX (GUTYD, PI'3
NPSIMOYTOJIBHBIX | TEOMETPUUECKHUX TeJl.
MPOSKIIMSIX.

Brinonnenue pacuetHo-rpaguueckoro 3aganus (PI'3)
[Ipy wu3ydyeHUM JOUCHMUIUIMHBI MOTYT TPUMEHSTCS DJJICKTPOHHOE OOy4YeHHUe,
JMCTaHIIMOHHBIE 00pa3oBaTeNbHbie TeXHOJI0oTUM B cooTBeTcTBUM ¢ DT'OC BO.

2.2.3 [IpumepHasi TeMATHKA KypPCOBBIX Pa0oT (IIPOEKTOB)
KypcoBsie paboThl HE MPeyCMOTPEHBI

2.3 IlepeyeHb y4eOHO-METOAUYECKOr0 ODecriedeHusl 1JIsl CAMOCTOSITeIbHOM

padoThl 00yYaKOIIUXCS MO JUCHUIJINHE (MOTYJIIO)
Ta6numa 6. [lepedyeHp yueOHO-METOANIECKOTO 00SCIICUCHHS

Ne Bun CPC IlepeyeHnb y4eOHO-METOAUYECKOTO
o0ecnevyeHnsi JUCHUILUIUHBI 110 BHINOJTHEHUIO
CaMOCTOSITeJILHOM padoThI

1 N3yuenne Meroauyeckue yKazaHus IO OpraHu3aluu
TEOPETUYECKOTO CaMOCTOATENbHON  paboOThl MO  JMCLMIUIUHE
MaTepuala o Teme «OCHOBBI ~ 4YepyeHUsT W  HauyepTaTeNbHOU
3aHSATHUA. r€OMETPUNY, YTBEPKICHHBIE kadeapoit
MeJarorn4eckoro " (UII07I0rMIECKOro

oOpazoBanusi, mpotokoa Ne 1 or 30.08. 2017 r.
2 PaboTa ¢ yuebHou Meroauueckue yKazaHusi 10 OpraHu3aluu
JIUTEPATYPOH. CaMOCTOATENbHOM  paboThl TO  JAMCIMIUIUHE
«OCHOBBI ~ 4YepyeHUsT W  HauyepTaTeNbHOU
TCOMETPUNY, YTBEPK/ICHHbIE Kadeapoit
NeJaroru4eckoro U (bUI0IOTUUECKOTO

obOpazoBanus, mpotokoa Ne 1 ot 30.08. 2017 r.
3 [ToaroToBka k sk3aMeHy | MeTtonuueckie yKa3aHusi 10  OpraHU3ALMU

CaMOCTOATENbHONM  paboThl 1O  JAMCLMILIMHE
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obOpazoBanusi, mpotokoi Ne 1 ot 30.08. 2017 r.

Y4eOHO-MeToAMYeCKe  MaTepuanbl s CaMOCTOSITENBbHOW  PabOThI
O0yYaromuxcsi U3 YWCJIa WHBAIMIOB U JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSMH
3popoBbst (OB3) npenocTaBisitoress B popMax, afanTUPOBAHHBIX K OTPAHUYCHUSAM HX
3JI0POBbSI U BOCIIPUATHS HHPOPMALIUU:

JUis U1 ¢ HapyIICHUSIMU 3PEHUS:

— B Mie4aTHOU (hopMe yBEIMYECHHBIM HIPU(TOM,

— B popMe IIEKTPOHHOTO JIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B mieyaTHoM (hopme Ha si3bike bpaitns.

Jlns v ¢ HapyIIEeHUsIMU CITyXa:

— B TIeYaTHOU (popme,

— B (popMe AIIEKTPOHHOTO JOKYMEHTA.

JUis U1 ¢ HapyIIEeHUIMH OTIOPHO-JBUTATEIBHOTO arnapara:

— B IIeyaTHoOM (popme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBI TIEpeYeHb MOXKET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT
KOHTHHI'€HTa 00yYaroIuXcs.

3. OoOpa3oBarejibHbIC TEXHOJOIMH, MpPHUMEHsieMble IIPH  OCBOCHMH
AUCHUIUIMHBI (MOXYJIs1)

JI71s1 yCEIHOTO OCBOCHMS UCIUTIIMHBI « OCHOBBI YEPUECHUSI U HAaYepTaTEIbHOU
r€OMETPUN»  NPEIYCMOTPEHO  HCIOJIb30BAaHUE  CIEAYIOIUX  00pa3oBaTesIbHbBIX
TEXHOJIOTHIA: JIEKIUH, JJA0OpAaTOpHbIE 3aHATHS, MPOoOJIeMHOE OOy4YeHHE, MOIYJIbHAs
TEXHOJIOTHSI, BHIMIOJTHEHUE PacueTHO-TpaUUECKUX 3aJIaHUN CaMOCTOSITENIbHAs paboTa
CTYJIEHTOB.

UepenoBaHue TEOPETUYECKOTO M3YYEHUS Kypca JEKIU C BbIIOJHEHUEM
VHIUBUAYAJIBHBIX IMPAKTUUYECKUX 3aJaHUM MO KaXIOM TeMe SBIETCA pealu3aluen
MPUHLINNA COYETAHUSI B CTUMYJHUPOBAHUM TO3HABATEIBLHON TPYIOBOM NESATEIBHOCTH
CTYJICHTOB, AaKTHUBMU3AIlMM WX HPABCTBEHHO-BOJIEBBIX CHUJ C BO30YXKICHHUEM
HETOCPEACTBEHHOTO MHTEPECA K N3y4aeMbIM AUCHUILIIMHAM.

IIpy OCBOGHMM JHCUMILIMHBI MCHOJB3YIOTCS CIEIYIOUIME COYETAaHUS BHJIOB
y4ueOHOM paboThl ¢ MeToJaMu U (OpMaMH aKTHUBU3ALMHU T1O3HABATEIbHOU Jesi-
TEJIBLHOCTH 0aKajJaBpOB ISl JOCTHKEHUS 3aIlJTAHMPOBAHHBIX PE3YyIbTATOB 00YUYEHUS U
(hopMUpOBaHUS KOMITETCHITUH.

KoMImeTeHTHOCTHBIM MOJAXO0J B paMKax MpenojaBaHUs JAUCIUIIIAHBI
peasu3yeTcss B MCIOJb30BAHUM HHTEPAKTUBHBIX TEXHOJOTUM W aKTUBHBIX
METOMO0B (MPOEKTHBIX METOJUK, MO3TOBOTO MITypMa, pa3zdopa KOHKPETHBIX
CUTyallMil, aHallu3a NMeJaroru4yeckux 3ajad, MmeJaaroru4eckoro 3KCIepUMEHTa,
UHBIX (OpPM) B COUCTAHHU C BHEAYJUTOPHOU pabOTOM.

NadopmanmonHple  TEXHOJOTHUU, NPHUMEHSIEMbIE TNpPU  H3yYCHUH
TUCHUILUIMHBI: HWCIOJb30BaHUE HWHGOPMAIMOHHBIX PECYPCOB, IOCTYMHBIX B
HHDOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu MHTEepHeT.



AnantuBHble 00pa3oBaTejibHbIE TEXHOJOTHHU, TMPUMEHSEMbIe MpH
W3YUYEHUU JUCIHUIIMHBI — JJi JHUI ¢ OTPaHUYEHHBIMHU BO3MOXKHOCTSIMHU
310pOBbSl MPEAYCMOTPEHA OpraHW3aius KOHCYJbTAIlUH C HCIOJb30BAHHEM
AJICKTPOHHOM MOYTHI.

Ta6muma Ne 7. Coueranue Bu10B O/l ¢ pa3muyHbIMU METOJIJaMU €€ aKTHBHU3AIUH.

CemecTtp Bun Hcnonb3yemble HHTEPAKTUBHbIE KoauyecTBo
3aHATHS o0pa3oBaTeIbHbIE TEXHOJIOTHH 4acoB
1 JIK [IpobGnemMHuas nexums. 2
JIP [Tpo6iemuoe oOyuenue. Komanmanas 4
paborTa.
JIP NunuBuayanpHOe 00ydeHHE. 4
JIP Onepexatromias CPC. 2
JIP OOy4deHue Ha OCHOBE OTIBITA. 2
Hroro 14

4. OueHOYHbIE CpeacTBAa I TEKYIIero KOHTPOJS YCIHeBaeMOCTH H
NMPOMEKYTOYHOM ATTeCTANNH

OneHouHble  CpelncTBa  IPEAHA3HAYEHbl UL  KOHTPOJSI U OLICHKHU
00pa3oBaTeNbHbIX JOCTHKEHUN OOYYarOIIMXCs, OCBOMBUIMX MporpamMmy y4eOHOH
TUCIUTUINHBI «OCHOBBI YEPUEHHS U HAYEPTATEIbHON T€OMETPUIY.

OueHoYHbIE CpelCcTBa BKJIOYAET KOHTPOJIbHBIE MaTepuaibl Uisl MpPOBEICHUS
TEKYLIEro KOHTpOJii B (opMe MpakTUYECKUX Pa3HOYPOBHEBBIX  3aJaHUA,
CUTYALIMOHHBIX 33J1a4 U MPOMEXYTOYHOW aTTecTalii B JopMe BOMPOCOB U 3aJAaHUM K
HK3aMEHY.

4.1. ®oHJ OLIEHOYHBIX CPEACTB

®onp oneHouHbIX cpencTB auctUiuiHbl (DOC) cocTOUT U3 CPEeICTB TEKYIIETO
KOHTPOJISI BBITIOJHEHUS 3aJaHUN U CPEACTB ISl IPOMEKYTOUYHOM aTTECTALIUU:

— pacdeTHo-rpaduuecKue 3aJaHus;
— KOJUIOKBUYM;
— nabopatopHbie PaboTHI;

OTHU CpeACTBa COJIEPIKAT MEPEUCHb:




- BOIIPOCOB, OTBETHI Ha KOTOPBIE JIal0T BO3MOXXHOCTh CTYICHTY MPOJAEMOHCTPH-
poBaTh, a MPETNOJABATENIO OICHUTHh CTETICHh YCBOCHHUS TEOPETHYECKHX H (hak-
TUYECKUX 3HAHWI HA YPOBHE 3HAKOMCTBA;

- 3aJJaHUH, TTO3BOJISAIONINX OIICHUTh MPUOOPETCHHBIE CTYAECHTAMH MPAKTHUYCCKHE
YMEHHSI Ha PETPOTYKTUBHOM YPOBHE.

OrneHka ycreBaemMocTu 0akaiaBpoOB OCYIIECTBIISETCS MO pe3ysIbTaTaM:

- CaMOCTOSITEJILHOTO BBIMOHEHUA J1a00paToOpHOil paboTHI,

- B3aUMHOTO PEIEH3UPOBaHUS OaKaiaBpamMu padbOT IpyT Apyra,

- YCTHOTO oOmpoca TpH CJadye BBIMOJHEHHBIX WHAWNBUAYAIbHBIX 3aJaHUH,
3alATE OTYETOB TO JTAOOPATOPHBIM pabOTaM IS BBISBIICHUS 3HAHUS W TMOHUMAaHUS
TEOPETHUECKOTO MaTeprasa JUCIUILIAHEI.

4.2 TpeGoBaHus K 3a4ery.

- 3a4eT Mo JUCHUIUIMHE TPOBOJAUTCS B (opMe MpenoCTaBICHUU YepTeked B
MIOJTHOM O0BEME.

- CTyIeHT AOMYCKaeTcs K 3a4eTy TOJbKO MPU HAJIUYUU BCEX BBIMOJHEHHBIX U
3apaHee MPOBEPEHHBIX U MOJMMCAHHBIX MPENoAaBaTesieM MPAKTUYECKUX padoT.

- I'paduueckrie paOOThl BBINOJHSAIOTCS MpPH IOJHOM COONIOACHUU MPaBUI
ohopMIICHUS YEPTEXKEN U COOUPAIOTCS B alIbOOM.

-  YpOBEHb BBIIIOJHECHUS NPAKTUYECKUX 3aJaHUM OLEHUBAET BEIYLIUU
MpenojaBaTelb.

- Ha 3auere paccmaTpuBaeTCsi CTENEHb YCBOCHUS CTYJIEHTaMU Y4YEOHOIO
MaTepualia Ha 3aHATUSIX, a TAKXKE CAMOCTOSITEIIbHAS IESITEIbHOCTh yUaIIUXCA.

- OueHuBarorcs npodeccuoHanbHbIE HABBIKM M yYMEHUS CTYJEHTa, pPa3BUTHUE
TBOPYECKUX CIIOCOOHOCTEM, BBITIOJIHEHUE TPOTPAMMBI.

4.3 TpeGoBaHMS K IK3aMEHY.

- DK3aMeH MO AWUCUUIUIMHE TPOBOAUTCA B CTAaHAAPTHOW (GopMe: CTYIACHTHI
OTBEUAIOT Ha BOMPOCHI IO OWJIETaM, U MPEAOCTABISAIOT allbOOMBI YEPTEkKEH B MOTHOM
o0beMe 10 TaHHOU Mporpamme.

- CrynmeHT nomyckaeTcs K JK3aMEHY TOJIbKO TpU HAJIWYUU BBITOJHEHHOM,
3apaHee MPOBEPEHHON U MOANKUCAHHON MPErno/iaBaTesieM MPakTUYeCcKor paboThI.

- I'paduueckrie paOOThl BBINOJHSAIOTCS MpPH MOJHOM COONIOACHUU MPaBUI
odopMIICHUS YEPTEXKEN U COOUPAIOTCS B alTbOOM.

- YpoBeHb BBINIOJHEHUS MPAKTUUYECKUX 33JaHUA M OTBETa HA TEOPETHUYECKYIO
4acTh JUCIUIUIMHBI OLICHUBAET BEyILUH PEToaaBaTeb.

- OnenuBarorcsi npogecCHOHaNbHbIE HAaBBIKM M YMEHHS CTYJIEHTa, pa3BUTHE
TBOPUYECKUX CIIOCOOHOCTEMN, BHIMIOJIHEHUE TPOIPAMMBI.

4.4 Boripochl U 3aJaHHUS K IK3aMEHY.

1. Yto uzyyaer HauepTareabHas reoMeTpus?

2. OCHOBHBIE 3Talbl PA3BUTHS HAYEPTATEIILHON T€OMETPUH.

3. Kakue cmnocoObl mpoeuUpoOBaHUSA HCHONB3YIOTCA B  HadyepTaTeIbHOU
reoMeTpUn?

4. VluBapraHTHbIE CBOMCTBA LEHTPAIbHBIX MPOEKIIHM.



5. [MapamnensHOE MpoELUPOBAHKE.

6. OpToronaibHOE MPOCLIMPOBAHUE.

7. YTto Takoe 3Mop Ui KOMILJIEKCHBIN YepTeX TOUYKH U KaKk OH o0pa3yercs?

8. Kak cBs3aHa IpoOEKIIMOHHAsT MOJENb, 3a/JaHHasi TPeMs MPOCKUIUAMH OIHOU
TOYKH?

9. Kakoe mosokeHHe OTHOCHUTEIbHO IUIOCKOCTEH MPOEKIUN MOXKET 3aHUMAaTh
npsimas’?

10. TIlo xakuM TpU3HAKaM pa3IUYal0T HAa YepTeke MapauieTbHbIE,
MEPECEKAIOIINECS, CKPEIIUBAIOIIUECS IPSIMBbIE?

11. Kak 3ayaetcst IIOCKOCTh Ha YepTexe?

12. Yto HA3BIBAIOT CIAEAOM IUIOCKOCTH?

13. [NonoxkeHne MIOCKOCTH OTHOCUTEIBHO TNIOCKOCTEH MPOEKIIHIA.

14. BzauMHOE€ MOJIOKEHUE ABYX TIIOCKOCTEH.

15. KakoBa 1uenb mpeoOpa3zoBanus ueprexa? (OCHOBHBIE  CIOCOOBI
npeoOpa3oBaHus YePTEKa.

16. OcHoBHbIE NO3UIMOHHBIE 33Ja4M, PELIaeMble MPEOOpPa3OBaHHUEM UYEPTEKA.

17. OcHOBHBIE 3aKOHOMEPHOCTH CIIOCO0A 3aMEHbI TNIOCKOCTEH MPOEKIIUH.

18. B uem pa3nuia cnoco6a BpalleHusl U INIOCKONapauIeIbHOrO epeMEIeHUs ?

19. Kakuie moBepXHOCTH Ha3bIBAIOT MHOTOT'PAHHBIMU ?

20. Bubpl MHOTOTPaHHUKOB U UX XapaKTepHbIC IPU3HAKHY.

21. Kak m300paxaeTcsi MHOTOTpaHHas IOBEPXHOCTH?

22. Kax pemaeTcs 3a1a4a MpUHAIJICKHOCTH TOYKU 3aJaHHON TOBEPXHOCTHU?

23. UTo Ha3bIBAIOT MOBEPXHOCTHIO BPAILICHUS ?

24. Kax cTposiTCsl aKCOHOMETPUYECKUE TIPOCKIIUU TTIOBEPXHOCTEH BpaIeHHs?

25. Kak ctpoutcs ¢urypa, momydaemas TpH TEPECEUCHUU TPUIMBI WU
IpaMUbI IJIOCKOCTHIO?

26. ANTOpUTM pEIICHUs 33]]a4l [IEPECeUEHUs] TOBEPXHOCTEH.

27. Yto Ha3bIBAIOT Pa3BEPTKON?

28. Kakoii BuJ wuMeeT JIWHUSA TEepecedeHHs JByX MHororpaHHukoB? Kax
OTIPENICIISTIOT TOYKH dTON JTMHUHN?

29. AKCOHOMETPUUYECKHE TTPOCKIIUU.

30. Kak pacnoyio)keHbl aKCOHOMETPUYECKHME OCH B PAa3IMYHBIX BUAAX
AKCOHOMETPHUH U KaKue€ MPUHSATHI MOKA3ATEIH UCKAKEHUS ?

1. Tloctpoutrh KapTHHY 0Opa3oBaHHMs KOMIUIEKCHOIO 4YepTeka U3 Tpex
IIPOEKUMH, II0Ka3aTh OCH, KOOPAWHATBI TOYKM W HA3BaTh BCE DJIEMEHTHI,
ONPEAENSAIOIIMUE TOJ0KEHUE TOUKH.

2. Iloka3aTh n300pa’keHUsI TOYKU B Pa3HBIX YETBEPTAX MPOCTPAHCTBA, CPABHUTD
3HaKH UX KOOPAWHAT.

3. TlocTpouth KOMITJIEKCHBIN YepTEXK TOUKHU, TpuHaIexkaieit noro 111, T12, I13.



4. TloctpouTth Tpu n300pakeHus Touek: A (15, 10, 60), B (30, 50,-10), C (50, -
30, 30).

5. IMocTpouts npoekiuu Touek A (13,5; 20) u B (6,5; -20) nmo ux xkoopuHaTaMm.
[TocTpouTs nmpoekiuio Touku C, pacnogoKeHHOH CUMMETPUYHO TOUKe A
OTHOCUTEIHHO (PPOHT. IUI. IpoeKuii. M1300pa3uTh HATISAHO MOJIOKEHUE ITHX TOUCK

OTHOCUTENBHO 1ockocTeu 112 u I13.

6. ITocTtpouts n300pakeHNE TPEYTrOIHLHON IIACTUHBI, 3aJAHHON BepITMHAMU A
(60, 70, 80), B (30, 10, 100), C (15, 50, 25), B u30METpUU U JTUMETPUH.

/. OnpenenuTts yIibl HaKJIOHA 3aJaHHBIX IUIOCKOCTEM K IwiockocTsMm [11 u T2
MPOEKIINIA, UCTIONB3Ysl IMHUK HAauOOJbIIEero HaKiIoHa (JI. H. H.).

JlaTp onpenienieHue . H. H.
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8. HasBarb npu3Hak napajjiebHOCTH MPSMOM U TiockocTu. Kak pacronoxena

npsiMast uHus | oTHOCUTENBHO o (a N b) u f (h° N 1°)?

a;
2
by
o

9. Yepes Touky A npsimoii b (C,D) mposeCtr tutockocth S+ I11. u y-I12 Tak,
4yto0bI yuacTku [AO] u [AC] npsiMoii b oka3zanrch HEBUIUMBIMHU.




10. IToctpouth Touky M mepecedeHus npsiMon | ¢ mIockocThio o
* Hasmope o (a \\ b);
B akconomeTpuu a (h°N °).

OnpenenuTs BUIUMOCTD. 3alUCATh AITOPUTM PELICHHUS.

a; az bz
t

11. Onpenenuth paccrosiare ot Touku O 10 Tuiockocty a (a N b).
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12. TToctpouts TOuKy F, cumMmMeTpruuHyto Touke D OTHOCHUTENBHO MJIOCKOCTH

o (h°N ).
UzT/ff
\h?

L)
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13. IMapamienbHbI J1 3a/1aHHbBIE TUIOCKOCTH?

gy b,
by
ay

14. TlocTpouthb Tpu M300pa’Ke€HUs KOHYCa CO CKBO3HBIM OTBEPCTHUEM.



a7

15. Tloctpoiite n300pakeHust TOpa CO CKBO3HBIM KOHUYECKHUM OTBEPCTHEM.

46

R32




5. Coneprxanue JeKIIMUOHHOT0 Kypca

Tema 1.

BBenenne u o01ue MOJI0KEHUS M CHUNIMHBL.

[IpeacraBinenre o dopme H300pakaeMoro mnpeaMera y JoJied B TIyOOKOM
JIPEBHOCTH.

Tpu npoekuuu — 1iax, ¢acag u npopuib pUMCKOro apxutekropa Butpysus B 1
B. J10 H. 3. («JlecaTs KHUT 00 apXUTEKType»).

Aradapx, [leMokput u AHakcarop ¥ UX 3JIE€MEHTHI MEPCIEKTUBHI MPHU CO3TAHUH
JNEKOpalnuy Ul Tearpa, Korga ucnoiHsimch «lIpukoBannsiii IIpomeren» n npyrue
TpareIny BEJIMKOrO JpEBHErpeyecKoro apamarypra dcxuia (525-456 rr. 110 H. 3.).

Pa3paboTku XyA0KHUKOB, apXUTEKTOPOB U CKYJIBIITOPOB B 310Xy Bo3poxneHus:
Jleonapno na Bunuu, /{ropep, Padasns, Mukenanmkeno, Turnas.

Meroapl, OnM3KHE K aKCOHOMETPUHU, MHCIOJIb3yeMble B PYCCKUX (peckax u
ukoHonucHoi xxuBonucu XIV-XVI BB.

OcHoBBI MaTeMaTHUYECKO# Teopuu nepcrnekTuBbl XK. Jle3apra (1630 r).

Pycckue wueprexxu XVIII B. (mepcnekTuBHbIE, aKCOHOMETPUUYECKHE H
OPTOTOHAJIBHBIC TIPOSKIUK). Brimaronuecs: pycckue nzodperarenu - W. U. TlonsyHoB
u . I1. Kynu6un.

@opMHpOBaHUE CIIEHMAIBHOM MAaTeMaTHYECKOW BETBH — HA4epTaTEIbHOU
r€OMETpPUH, 3aBEPIICHHOW (paHIy3ckuM wmatemaTtukoM I. Momnxem. Ero Ttpyn
«HaueprarensHass reomMeTpus», BO3HUKIIMHA W3 PEIICHUH psAa  BOIMPOCOB
dboptudukanu u OnMyoJMKOBaHHBIM B 1798 T., Jer B OCHOBY MPOEKIMOHHOTO
YEpUEHUS, KOTOPOE MUPOKO UCIIOIB3YETCSI B COBPEMEHHON TEXHHUKE U HAYKE.

IlepBas opuruHanbpHas pyccKas KHHATa II0 HA4YEepTATEIIbHOW T€OMETPHH,
onyonukoBanHas B 1821 r. . A. CeBacTesHOBBIM. [lpukiiagHpie BOMPOCHI
HayepTaTesIbHOM TeomeTpuu, pa3pabortanHble akagemukoM M. M. ComocoBbIM U
npodeccopom B. W. KypraromoBbiM. 3HauMTENbHBIA HAy4yHBIH BKJAJ B Pa3BUTHE
HAuyepTaTeIbHOM TeOMETpUU KPYMHOIO PYCCKOro Kpucramiorpadga U TreoMeTrpa
E.C.®enoposa (1853-1919). IloHSTHS NPOEKTUBHOW T'€OMETPUH ISl TOCTPOCHUS
HauepTaTenbHoM, ucnosib3yemble A.K. BnacoBsiM, H. A. PblHUHBIM U JOpyrumu
COBETCKUMHU MAaTEMaTUKaMHU.

Tema 2

Cnoco0b1 rpaguyeckux uzodpakenuii. Meroa nmpoexumii.

MeTronoM HauepTaTelbHOM T'€OMETPUHU - TpaUuecKuil METOJ, OCHOBAaHHBIM Ha
omnepauuy MPOEHUPOBAHMUS - OWMHApHAs KOHCTPYKTHUBHAs MOJIEIb IPOCTPAHCTBA,
MPOCTPAHCTBEHHBIX (OPM U OTHONIIEHUH, T.€. METOJ IJIOCKOCTHBIX (OWHAPHBIX,
IBYMEPHBIX) MoJienell mpocTpaHcTB. HaM HEOOX0UMO CTPOUTH MIIOCKOCTHBIE MOAEIIN
IPOCTPAHCTB U MO HUM YMETh pelaTh pa3HOOOpa3HbIe MPOCTPAHCTBEHHBIE 3a7auu.
Eciu TtpéxmepHble mpocTpaHcTBeHHbIE (OpMbI CHOPMUPOBAHBI Ha JABYXMEPHOMH
IUIOCKOCTH - 3TO YEPTEXK.

UYeptéx - 3TO ompenes€HHas COBOKYIMHOCTh TOYEK M JMHUU HA IJIOCKOCTH.
HaueprarenbHas reoMeTpusi 3aHUMAETCS IOCTPOEHUEM YEPTEXKEN MPOCTPAHCTBEHHBIX
dbopM u otHomeHud. Kakue >xe ABYXMEpHbBIE UYEPTEKHM MOTYT OBITH MOJEISMH,
KOTOpbIe OBl OTOOpa)kadu CBOWCTBA MPOCTPAHCTBA, MPOCTPAHCTBEHHBIE (OPMBI H
oTHomeHus1? TyT BO3HHUKAET JBa BONpoca:



1. [Ipoeuupyromuid ayd. Anmapar LHEHTPAIBHOTO MPOCIMPOBAHUS 33]aH,
€CJIM 33J1aHO TOJIOKEHHE IIOCKOCTH MPOEKIMI U LEeHTpa nmpoekuuii S. Ecnu anmapar
OPOCLUPOBAHUs 3aJaH, TO BCETa MOXKHO OIPEAEIUTh IOJ0KEHUE LIEHTPAIBHOU
POEKIINH JIF0OON TOUKH MPOCTPAHCTBA HA TIOCKOCTH MPOEKIIUH.

2. Ecaim mpum 3agaHHOM ammapare NpOCLUpPOBaHUS KaxJas ToYKa
IpoCTpaHCTBa OyAEeT UMETh OJHY U TOJBKO OJHY IEHTPAJIBbHYIO MPOEKIHUIO (T.K. Yepe3
JIB€ pa3JIMUYHbIe TOYKA MOXKHO MPOBECTU OAHY U TOJBKO OAHY Mpsimyto). OOpaTHOE
YTBEPKJICHHE HE UMEET CMBICIIA, TAK KAK TOYKA MOYKET OBITh LICHTPAJIbHON MPOEKIHEH
M000#1 TOUKM, MpuHAUIeKamend npsamoi. OTcroja clieqyer, YTo OJlHa LIEHTpajbHas
MPOEKIUSI TOYKH HE OINpENeNsieT MOJO0KEHHEe TOYKM B mpocTtpaHcTBe. g
ONpENENCHUs] TOJOXKEHUS TOYKH B NPOCTPAHCTBE HEOOXOIMMO HMETh [IBE
LEHTPAJIbHbIE TMPOCKIMH TOYKH, T[OJYyYEHHBbIE W3 JBYX PAa3JIMYHBIX IICHTPOB
IPOELIUPOBAHUS.

[TapannenbHOE NPOECHUPOBAHUE SIBISETCS YACTHBIM CIIY4aeM LEHTPAJIbHOTO
IPOELUPOBAHUS, KOT/Ia LIEHTP MPOEKIUH JIS)KUT B HECOOCTBEHHOW TOYKE S, MOITOMY
BCE MPOECHUPYIONIUE JIYYU MapaJIeiabHbl. AMNNapar MapauieIbHOTO MPOEHUPOBAHUS
3a/1aH, €CJIM 3aJJaHO MOJIOKEHHE TUIOCKOCTH MPOCKIHUI 1 HAITPaBJIECHUE MPOCIUPOBAHUS
S. Bce cBoiicTBa 1EHTPaATbHOTO MPOCIUPOBAHUS CIPABEIMBBI JIJIsl MMAPAJUIEIbHOTO
IIPOCLIMPOBAHUS:

I. Ilpu 3agaHum anmapaTa nOapauIebHOrO MPOCHUPOBAHMUS Ka)KJIas TOYKa
MPOCTPAHCTBA MMEET OAHY M TOJIbKO OJIHYy MapajielbHyl mnpoekuuto. OOpaTHOE
YTBEPKJICHHE HE NUMEET MECTA.

2. JInsg 3a7aHusi TOUKW B IPOCTPAHCTBE HEOOXOAMMO UMETH JIBE €€ Mapaslie/ibHbIC
MPOEKIIMK, TOJYYEHHbIE TPU JBYX Pa3JIMUHBIX HAMpPaBICHUSIX MPOCHUPOBAHUS.
[lapamnensHOoe NpOEUMPOBAHUE MEIUTCS Ha: MPSAMOYTOJIbBHOE U KOCOYTOJBHOE.
OcHOBHBIC MHBapUAHTHBIE (HE3aBUCUMbIE) CBOMCTBA MapAILIECIILHOTO MPOESITUPOBAHMUS.

Mexay OpUIMH&JIOM H €ro IpPOEKUHUEH CYLIECTBYET ONpPEIEIEHHAs CBSA3b,
3aKJIFOYAIOIIAsACS B TOM, UTO HEKOTOPBIE CBOICTBA OPUTMHAJA COXPAHSIOTCA U HA €ro
MPOEKIMU. OTH CBONCTBA HA3bIBAIOTCSA HWHBAPUAHTHBIMU (MPOEKTUBHBIMU) JIJIS
JaHHOT'O CII0Cc00a MPOELUPOBAHUS.

B mpomecce mapajuienbHOrO — MPOEIUPOBaHUA  (MOJYYEHUS  IPOCKUUN
reOMETpUYECKON GUTYphl 1O €€ OpUTHMHANYy) WM PEKOHCTPYKIUU dYepTeka
(BoCTIpOM3BEICHMS OPUTHHAIIA 10 33JIaHHBIM €r0 MPOEKUHUSIM) JH00YI0 TEOPEMY MOXKHO
COCTaBUTh U [I0Ka3aTh, 0a3upyschb Ha WHBAPUAHTHBIX CBOWCTBAX MApPaJUIEIbHOIO
MPOELIMPOBAHUS, KOTOPbIE B HAYEPTATEIbHON T€OMETPUU UTPAIOT TAKYIO K€ POJIb, KaK
aKCHOMBI B TEOMETPUH.

B HauepTaTenbHON F€OMETPUU CYIIECTBYIOT JIBE CUCTEMBI aKCUOM:

- OJHA CHCTE€Ma HCIOJb3YETCS MpH NapaUIeIbHOM NPOEUUPOBAHUU - 3TO
MHBapUaHTHBIE CBOMCTBA NapaJuIeIbHOTO MPOEUUPOBAHMUS.

- Jpyrasi CHCTeMa HCMOJb3yeTCs, KOrJa MPOEKIHU MOCTPOCHBI M PEIIACTCs
IJIOCKas 3a7a4a (3a/1aya Ha IIOCKOCTH) - 3TO AKCUOMBI €BKIU0BOI T€OMETPUH.

OptoronanbHoe  (IPSIMOYTOJILHOE)  TpOEIUpOBaHWE  OOJagaeT  psiaoM
NPEUMYLIECTB  Mepel]  LEHTPAIbHBIM W  MHapauiebHbIM  (KOCOYTOJbHBIM)
IIPOELIUPOBAHUEM:

- MPOCTOTY TE€OMETPUUYECKUX TMOCTPOEHUU [JIi OMPENENICHUS OPTOrOHAIBHBIX
MPOEKIIMU TOUEK



- BO3MOKHOCTb IIPH OMPEACIIEHHBIX YCIOBUIX COXPAHATh HAa MPOEKUUIX PopMy U
pa3Mepbl OpUTrHHaIA.

Tema 3

Touka u npsaaMas.

IIpoenupoBanue TOYKM HA [Be W TPH B3aMMHO IEePHEHAUKYJSIPHbIE
IVIOCKOCTH.

CymHoCTh METO/a OPTOTOHAJIBHOIO MPOCLMPOBAHUS 3AKIIOYAETCS B TOM, YTO
MpeAMET MNPOEUUPYETCS Ha JABE B3aUMHO NEPHEHIMKYJSPHBIE IUIOCKOCTU JIyYaMH,
OpPTOTOHAJIBHBIMH (mepreHIuKYISIPHBIMH ) K 3TUM IJIOCKOCTSIM.
Onny w3 miockocted mpoekuuit H pacnonaraioT ropu3oHTanbHO (TOPU3OHTAJIbHAS
IUIOCKOCTh TPOCKIWI), a BTOpylo V — BepTtukainbHO ((dpoHTanbHast). JInHUSA
NepeceueHus TUIOCKOCTEH MPOEKIUNA Ha3bIBAETCS OChIO KOOPJAWHAT U 00O3HAYaEeTCs
OX. IlmockocTH MpOEKIUH AENSAT NPOCTPAHCTBO HA YETHIPE NBYTPAHHBIX yrjia —
YETBEPTHU.

[Ipy mnocTpoeHHM MPOEKUMH HEOOXOAUMO TOMHUTh, YTO OPTOTOHAJIBHOM
IIPOGKIMEN TOYKM Ha IUIOCKOCTh HAa3bIBACTCS OCHOBAHME IEPIECHIUKYIAPA,
ONYIIEHHOTO M3 JaHHOM TOYKM Ha JTY IUIOCKOCTb. Touky al Ha3bpIBaIOT
TOPU30HTAJILHOM MPOEKIUed TOYKH A, TOUKy a2 — ee (POHTAIBLHON MPOEKIIMEH.
Kaxnasg U3 HuUX SBASETCS OCHOBAaHUEM NEPHEHAMKYJSAPA, OMYLUIEHHOTO U3 TOYKH A
COOTBETCTBEHHO Ha miockoctu H u V. Ipoemupyromue nyun Aal u Aa2 onpenenstor
MJIOCKOCTh, MEPIEHANKYIIAPHYIO TIIOCKOCTSM MPOEKUUNA U JIMHUM UX MEPEeCeUEHUsT —
ocu OX. Ora mnockocte nepecekaer H m V mo npsameim al ax m al ax,, koTopsle
00pa3ytoT ¢ ockto OX U APYT C APYroM NpsIMbIE YTkl C BEPIIMHOMN B TOUKE ax.

YT0oOBI MOTYYUTH IJIOCKUH YepTek MIIOCKOCTh H cOBMEIatoT BpalieHueM BOKPYT
ocu OX c muockocteio V. B pesynpraTe mnepeassist nonyruiockocte H Oyner
COBMEILIEHA ¢ HUYKHEH MOJIYINIOCKOCThIO V, a 3a/Hss1 NOJMYIIOCKOCTh H — ¢ BepxHel
MOJYIIIOCKOCTBIO V. IIpOEKIIMOHHBINA YEPTEXK, HA KOTOPOM IIJIOCKOCTH MPOEKLIHUH CO
BCEM TEM, YTO Ha HUX H300pak€HO, COBMEILEHBI OINpENeICHHBIM 00pa3oM OJlHa C
JPYro#, Ha3bIBACTCS AIIOPOM (OT (hpaHIl. epure — YepTeK).

[IpsiMble JTMHWW, COEIUHSIOIIME PAa3HOMMEHHBIE NPOEKIMH TOYKM Ha JIIOpE -
JINHUU TTPOEKIMOHHOW CBSA3H.

[TonokeHne MPOEKUMK TOYEK Ha JMIOPE 3aBUCUT OT TOrO, B KaKOW YETBEPTHU
HAXOJIUTCS JaHHAs TOYKa.

Tpetbst mnockocTh, neprneHaukyisipHas u H u V, ob6o3nauaercs 6ykBoit W u
Ha3bIBaeTCs MPOQUIBLHOM.

[Ipoekuuu To4YeK Ha 3Ty MJIOCKOCTh OYIyT TaKkKe UMEHOBATHCS NPO(PUIBHBIMU, a
0003HayYalOT MX 3arjiaBHbIMU OyKBamMHM WM Idpamu ¢ uHIekcoMm 3 (a3, bz, c3, ...
13,23,33...).

KoopanHaTel TOUKHM B cCTeMe KOOPAUHATHBIX IVIOCKOCTEH.

KoopanHaraMu Ha3bIBAalOT YMCIIA, KOTOPBIE CTABSAT B COOTBETCTBHE TOUYKE MJIS
ONpENENEHUs] €€ TOJIOXKEHUS B  IPOCTPAHCTBE WM HA  MOBEPXHOCTH.
B TpexmMepHOM MNpPOCTPAHCTBE IIOJOKEHWE TOYKH YCTAHABIMBAIOT C ITOMOIIBIO
IPSAMOYTOJIBHBIX JEKapTOBBIX KOOpPAMHAT X, y W z. KoopauHaTy X Ha3bIBaloT
a0CIMCCON, y — OpAWHATOM M Z — aNIUIMKaTOW. Alcmucca X ompenensieT
pacCTOAHME OT JAHHOM TOYKHM HO IUIOCKOCTH W, OpAMHATa y — J0 IUIOCKOCTH V H



anmukara z - 10 miaockoctd H. Tloctpoenue uzoOpaxkeHus caMoil TOUYKHM U €€
OPOEKUHIM HAa MPOCTPAHCTBEHHOW MOJEIN PEKOMEHIYETCS OCYIIECTBIISTh C IOMOILIBIO
KOOPAMHATHOTO  MPSIMOYTOJIBHOTO  MapajUIeieNuIle[la, MOCTPOEHHE  KOTOPOTo
MO3BOJIAET OINPENEIUTh HE TOJBKO TOYKY A, HO M BCE TPH €€ OPTOrOHAIbHBIC
npoeKUuuu. Jlyqamu, mpoerupyronmMu ToYKy Ha rmnockoctd H, V, W saBnstorces e Tpu
pebpa mapawienenunena, KoTopble TmepecekaoTcss B Touke A. Kaxknmas wus
OpPTOTOHANBHBIX TPOEKIUH TOYKW A, OyAydd pacmojiO)KEHHONM Ha IUIOCKOCTH,
ONPENEIISETCS TOJIBKO ABYMS KOOPAUHATAMM.

Touka B 4eTBePTAX M OKTAHTAX

[InockocTy MPOEKIMiA, MOMApHO MepeceKkasich, onpenesaoT Tpu ocu: OX, OY u
OZ, xoTopble MOXKHO pacCMaTpUBaTh KaK CHCTEMY MPSIMOYTOJBHBIX JIEKAPTOBBIX
KOOpPJIMHAT B IPOCTPAHCTBE ¢ HadajgoM B Touke O. Tpu MIOCKOCTH MPOEKLHMA JEIAT
IPOCTPAHCTBO Ha BOCEMb TPEXTPAHHBIX YIJIOB — 3TO TaK Ha3biBaeMble OKTaHTHI ( |-
IV). 3purens, paccMaTpUBAaIOLIMA MPEIMET, HAXOIUTCS B IMEpPBOM OKTaHTe. Jljis
noJIyyeHus 3mropa miockoctd H m W Bpamaror 1o coBMENeHus ¢ IIoCKoCcTho V. B
pe3yabTaTe 4ero nepeHss NoJymiockocTh H oka3biBaeTCs COBMENIEHHON C HIDKHEN
IIOJIYIUIOCKOCTBIO V, a 3aJiHsA MOJIYIUIOCKOCTs H — ¢ BepxHEl MOJIyIUIOCKOCTBIO V.
IIpu nmoBopore Ha 90° Bokpyr ocu OZ nepenHss MOIMYyIIIOCKOCTh W COBMECTHUTCS C
IIPaBOM MOJYIUIOCKOCTBIO V, a 3aaHsisd [oJdymiockocte W — ¢ JeBoW
ITOTYTUIOCKOCTBIO V.

IIpoenupoBanue oTpe3ka NPsIMOM JIMHUMUM HA JBe W TPH OCHOBHBIE
IUVIOCKOCTH NPOCKIMMA.

[TonoxuM, 4TO 1aHbl GPOHTAIBHBIE U TOPU3OHTAIIBHBIE MPOEKIHHA TOYeK A U B.
[IpoBens dyepe3 OAHOMMEHHbBIE MPOEKIIMU ATUX TOYEK MPSIMbIEC JIUHUM, Mbl MOJydaeM
npoekiuu orpeska AB - ¢pontanbayio (A"B") u ropuzontanshyio (A'B').

Touku A u B HaxonsTcsa Ha pa3HbBIX PACCTOSHUSX OT KaXKI0W U3 IUIOCKOCTeH 7,
n2 u n3, T. €. npsiMas AB He napasienbHa HU OAHOW U3 HuX. [Ipy 3TOM HM OJHA U3
MPOEKUMK TPSAMOM HE MapajulesibHA OCH IMPOEKUMU W HE MEPHEHIUKYJISIPHA K HEW.
Takas npsiMasi Ha3bIBae€TCS MPAMOi 001Eer0 MOJI0KEHUS.

Kaxnas u3 npoekiuii MmenbIle camoro orpeska: A'B' < AB,

[IpsiMmass TMHUS MOKET 3aHUMATh OTHOCHTENIBHO TJIOCKOCTEH MPOEKIUH 0CcOoObIe
(MHa4e, YaCTHBIC) TTOJIOKECHUSI:

- Ilpsamas mnapannenbHa OJHOW TUIOCKOCTH MPOEKIUN (rOpU30HTAJIbLHAA,
(pponTabHAA U NpOPUIbHAA);

- [Ipsimas mapannensHa ABYM IIOCKOCTSAM MPOEKIUN.

B nepBoM cnydyae ojHa Npoekuus OTpe3Ka MpsiMOM paBHA caMOMy OTpe3Ky. Bo
BTOPOM CJIy4ae JIBE€ MPOEKIUU OTPE3Ka PABHBI EMY.

Cieabl npsiMoH.

Touku MN, B koTOpBIX TipsiMasi, 3aaHHast oTpe3koM AB, repecekaeT miIocKoCTH
MPOEKIINI Ha3bIBatOTCA clienamMu: M -ropu30HTAJBHBIN cjaeq npsiMoi u N -
(poHTaNBHBIN CIIE.

['opu3zoHTaNbHAST TPOEKIHUS TOPU3OHTAIBHOTO CJiela COBMANAET C CaMHUM
cienoM, a (poHTanmbHAs TPOEKIMS HJTOTO CJledaa JSKUT Ha OCH  TPOSKIIHMA.
®poHTanpHas Tpoeknusa (poHTampHOro ciema N coBmazaer ¢ Toukod N, a
ropu3oHTanbHas npoekuust N' 1exKuT Ha TOH Ke OCH MPOEKIUH.



IIpsiMasg He uMmeeT ciefa Ha IUIOCKOCTH NMPOEKLIHMA B TOM Ciydae, KOorja OHa
napajijiesibHa 3TOM IJIOCKOCTH.

B3aumHoe 1moJ10keHne AByX NPAMBIX.

ITapasnenbHbie npsiMble. [ Opu30HTaIbHBIE IPOEKIUHA  TAPAJUICIBHBIX MPSMBIX
napajulebHbl MEXIy cO0O0M, (PpOHTANIbHBIE NPOEKIUH NapalIeNbHbl MEXIYy COO0H
U [podUIbHbIE MPOEKIIUN NapAJUIEIbHBI MEXAY COO0M

Ecnu nmasel mapajmienbHble MEXAy COOOW MPOEKUWU MPSMBIX JIMIIb Ha JBYX
IJIOCKOCTSIX MPOEKLMH - MMapajuIebHOCTh MPSMBIX B IMPOCTPAHCTBE MOIATBEPKAAETCA
BCEI/Ia JJIs MPSAMBIX OOIIETO MOJOXKEHHUS U MOXKET HE MOJITBEPAUTHCA IS MPSIMBIX,
[apajuIeNIbHBIX OJHOW W3 IUIOCKOCTEN ITPOEKLIHM.

Ilepecexkarommecss mnpsimble. Eciyn  OpsMble JUHUU MEPECEKAIOTCSA, TO UX
OJIHOMMEHHBIE TPOCKIUU MEPECEKAIOTCA MEXIy COO0il B TOYKE, KOTOpas SIBISETCS
IIPOEKIUEN TOYKH NIEPECCUECHUS ITUX IPSIMBIX.

3aKI0YEHUE O TOM, YTO JAAHHBIE HA YEPTEXKE MNPAMBIC INEPECEKAIOTCS MEXKIY
co0Oi, MOYKHO CJejlaTh BCErja MO OTHOIIEHUIO K MPSAMBIM OOILEro IOJIOKEHUS,
HE3aBUCUMO OT TOT'O, JAHBI JIX IIPOCKIUHU Ha TPEX WIN JBYX INIOCKOCTSX IMPOCKIMUH.

HeoOxoauMbpIM M JTOCTaTOYHBIM YCJIOBHEM SBISIETCS JIMIIb TO, YTOOBI TOUYKU
IIEPECCUYCHNS] OJHOMMEHHBIX IIPOCKIUN HaXOJWINCh HA OJHOM H  TOM K€
NEPIEHIUKYJIAPE K COOTBETCTBYIOUIEH OCH MPOEKUMH WM, Ha 4epTexe 0e3 ocu
MPOEKIUH, 3TU TOYKH OKa3aJIuCh Obl HA JIMHUM CBA3M YCTAHOBJIEHHOIO ISl HEe
HampaBiaeHus. Ho ecnu ogHa W3 JaHHBIX NOPSIMBIX MapajvielbHa KakoW-mubo u3
IJIOCKOCTEM MPOEKIUH, a HAa YepTeKEe HE JaHbl MPOEKUHUHU HAa 3TOM IJIOCKOCTH, TO
HEJb3sl YTBEPXKJIaTh, YTO TaKWE MPSIMbIE MEPECEKAIOTCS MEXAy co00il, XoTs Obl U
OBLIO COOJIIOICHO YKa3aHHOE BBIIIE YCIOBHE.

CxpemmBaomuecsi mnpsmble. CkpenuBaromuecs MNpsSMbIE JIMHUM — HE
NEPECEKAIOTCS U HE apaJuIeNIbHbl MEXIy COOOM.

JIBe CcKpeuMBarouecss NpsiMble OOIIEro  IMOJIOKEHUS: XOTS OJHOMMEHHBIE
MPOEKIUU U MEePEeCceKaroTcst MEKAy co00l, HO TOUKU HUX MEPECeueHus: He MOTYT OBbITh
COCIMHEHBI JIMHUEW CBS3M, NApAJUICIbHOW JIMHUSAM CBSI3H, T. €. 3TW IpPSIMBIE HE
NEPECEKAIOTCSI MEXKAY COOOM.

Tema 4
ILiiockocTh.
PaziinuHbIie crioco0bl 3aJaHUS IJIOCKOCTH HA YepTeixKe.
[TomoxeHne MI0CKOCTH B MPOCTPAHCTBE ONPEACISAETCS:
- TpeMmsi TOYKaMH, HE JICKAIIMMH HA OJTHOW MPsIMOW JIMHUH,
- NPSAMOU U TOYKOM, B3ATOW BHE MPSIMOM,
- JIByMsl TMEPECEKAIOIIMMHUCS TPSIMBIMHU,
- JIBYMsI IapajuieJIbHbIMUA MPSIMBIMHU.
B cooTBeTcTBUM € ATUM Ha YEPTEKE MIOCKOCTh MOKET OBITh 3ajaHa:
- TPOCKUMSMM TPEX TOYECK, HE JICKAIIMX HA OJHOM TPSIMOU,
- OPOCKUUSAMH NPSMOU U TOUKH, B3SITON BHE NIPSIMOH,
- OPOCKUMSMH ABYX NEPECEKAKOIINXCS MPSAMBIX,
- OPOCKUUSMU ABYX NAPaJUIEIbHBIX MPSMBIX.
Kaxxnoe u3 3a1anuii MI0CKOCTH MOXKET ObITh TPeoOpPa30BaHO B IPYTroe U3 HUX.



[110CKOCTh MOXKET OBITh 33JlaHa HA YEpPTEKEe W MPOEKUUSAMHU JII0OON IMIOCKON
dburypsl (TpeyroibHUKa, KBajpara, Kpyra M T. I.).

[InockocTh, MeprneHauKyIspHas K MJIOCKOCTH MPOEKIMM, MOXET ObITh 3aJaHa
IPSIMOM, 110 KOTOPOM 3TH TUIOCKOCTHU MEPECEKAIOTCS MEXIY COOOM.

Caeapl JIOCKOCTH.

[IpsimMbIe, MO KOTOPBIM HEKOTOpas MIIOCKOCTh MEPECEKAET INIOCKOCTH MTPOCKIINM,
HAa3bIBAIOTCS CJIEJAaMU OTOM IUIOCKOCTH Ha IUIOCKOCTSAX NPOECKUHWM WIH, KOpOYe,
cjeJaMu IVI0OCKOCTH. [, o, mepecekaeT ropu30HTaIbHYIO INIOCKOCTh IPOEKIUN 110
pAMOi, 0003Ha4e€HHON h'0a M (QPOHTANBHYIO MIIOCKOCTH - 1O MpsAMoi f oa. [Ipsmas
h'0u Ha3BIBAETCA TOPU3OHTAIBHBIM CJIEAOM ILIOCKOCTH, IpsAMas f O -- GPOHTAIBHBEIM
CJIEAO0M IUIOCKOCTH.

Ecnu mnockocThs mepecekaer och MPOEKIUM, TO HA 3TOM OCH IOJYy4aeTCs TOUYKA
NIEPECEUYEHHUs CIIEIOB IIJIOCKOCTH.

Criell IOCKOCTU Ha IJIOCKOCTU MPOEKLIHM CIMBAETCS CO CBOEHM MPOEKIHUEN Ha
ATOM IUIOCKOCTH.

Ha ueprexxe miockocTb MOKET OBITH 33JaHa MPOEKUUSAMU €€ clieoB. MOoKHO
OTPAaHUYUTHCS OOO3HAUYEHHEM TOJIBKO CaMUX CJe[oB. Takoil 4epTex HarysiieH U
IpeJICTaBIsIeT yA00CTBA IPU HEKOTOPHIX MOCTPOCHHUSIX.

VYrona Mexay cienaMu Ha 4YEepTeKe HE PaBeH YIily, 00Opa30BaHHOMY CJEAaMU
IJIOCKOCTH B TIPOCTPAHCTBE.

Ecnu paccmarpuBarh IJIOCKOCTh B CHUCTEME 7l, M2, 73, TO B OOILIEM ciydae
IJIOCKOCTh MEPECEUET KAXKIYIO M3 OCe MpoeKiui. Takas MIOCKOCTh HAa3bIBAETCA
IJIOCKOCTBhIO  o0miero mosoxeHuss. Cnen p'oo Ha3bIBaeTCS NPOQPHUIBHBIM CIEAOM
IJIOCKOCTH.

IHo10:KeHUus MJIIOCKOCTH OTHOCUTEIBHO IVIOCKOCTEH NMPOCKIM.

Bo3MOXHBI crenyromuye IOJIOKEHUs IUIOCKOCTH OTHOCHUTENIBHO IIJIOCKOCTEN
MIPOEKUUH 1, T2, T3:

— IJIOCKOCTh HE TEPIEHINKYJISIPHA HU K OMHOW W3 IUIOCKOCTEMN MPOEKIIMM,
— IJIOCKOCTH NEPIICHANKYJISIPHA JIMIIb K OJHOW U3 HUX,
— IJIOCKOCTH MEPIIEHANKYIISIPHA K IBYM INIOCKOCTSIM ITPOEKIIH.

[InockocTH  BTOPOrO M TPETHETO IMOJIOKEHUH HOCAT oOllee Ha3BaHUE
"nmpoenupymounue MIOCKOCTH" .

- IInockocTh, HE TNEPNEHAUKYJSPHAS HA K OJHOM M3 IUIOCKOCTEU MPOEKIIMM,
ABJISIETCS IMJIOCKOCTHIO 001IEro MOJI0KEHHS.

- Ecnm miiockocty nepneHaAuKyJISpHBI JUIIb K OAHOM M3 IUNIOCKOCTEMN MPOEKIINM,
TO BO3MOYKHBI TPHU CJIy4asl YaCTHBIX MOJIOKECHUH.

a) IlnockocTh mneprneHANKYISIPpHA K TOPU3OHTAIBHOM IUIOCKOCTH IPOEKIIHM.
Takue MI0CKOCTH Ha3bIBAIOTCS FOPU30HTANBHO-TIPOCHUPYOIIMMHU.  DpOHTATBHBIN
cies NMEPIEHAMKYISPEH K IUL. 111 U K OCH IPOEKLUMM X.

6) IlmockocTh mepneHAUKYIsIpHA K PPOHTATBHON TIOCKOCTH MpoeKiuil. Takue
IJIOCKOCTH Ha3bIBAOTCS (PPOHTAIBHO-TIPOCHMPYIOIMMHU.

B) IlnockocTh meprneHauKysspHa K NpoduiIbHON MIOCKOCTH Npoekiuil. Takue
IJIOCKOCTH HA3bIBAOTCS MPO(PUIbHO-NIPOCHMPYIOIUMH.

[tockoCTh, TNEPNEHAUKYJSIPHAs K OJAHOM M3  IUIOCKOCTEH  IPOCKUIUH
(rOpu3OHTANIBHO-, (PPOHTANBHO- WKW NPOMUIBHO-NIPOCHUPYIOIAsi), MOXET, B



YaCTHOCTH, NPOXOJHUTH 4Yepe3 OCh MNPOEKIUi. Takyr IUIOCKOCTh JONOJHUTEIBHO
Ha3bIBAIOT 0CEBOM IIOCKOCTBIO.

OceBasi IUIOCKOCTb MOXET OBITb OMCCEKTOPHOW; 4YTO 3HAYWUT, YTO OCEBas
IUIOCKOCTh JEJIUT JBYTPaHHBIA Yroj, oOpa3oBaHHBIA IUIOCKOCTAMU IPOEKIUH,
[IOTI0JIaM.

- Ecnm miockocTH NepneHIuKyasapHbl K IBYM IUIOCKOCTSIM MPOEKIHM, TO TaKXKe
BO3MOYKHBI TPH CIIy4asi YACTHBIX ITOJIOKECHUU.

a) [lmockocTh mepneHauKyyIsgpHa K IUIOCKOCTSM II2 W I3, T. €. HapajuleibHa
IUIOCKOCTH 111. Takue II0CKOCTH Ha3bIBAKOTCS TOPU30HTAJIBHBIMH.

6) IlnockocTh MEpHeHAMKYISIPHA K IJIOCKOCTSAM 111 M 113, T. €. MapajuieibHa
IJIOCKOCTH 112. Takue miIoCKOCTH Ha3bIBAtOTCS (PPOHTANBHBIMU.

B) IlmockocTe nepneHAMKyJspHa K IUIOCKOCTSM Il M II2, T. €. HapajieibHa
IJIOCKOCTH 113. Takue MIOCKOCTH Ha3bIBAKOTCA NPOPUIbLHBIMU.

B3anmHuoe MO0JI0KEeHUe ABYX IUIOCKOCTel (mapaJutesibHbIE 7|
nepeceKarouuecs).
JIBe TII0CKOCTH MOTYT OBITH MMapajlieTbHBIMU W MEPECEKATHCS MEXKITY COOOIA.

[lapannensHbie  MeXay co00Ml  (POHTATBLHO-TPOCHUPYIOMINE  IUIOCKOCTH,
3amanHbeie TpeyroapHukaMu ABC u DEF. Hx mnapamienbHOCTh ONpenenseTcs
napauie’nbHoCThio (hpoHTaANBbHBIX poekuuid A"B"C" u D"F"E".

B cnydae 3amaHMs IUTOCKOCTEW WX CJlEJAaMU JIETKO YCTAHOBUTH, YTO OTHU
IJIOCKOCTH TIEPECEKaroTCsl: €CiM XOTs Obl  OJlHA mapa  OJHOMMEHHBIX CJIE/IOB
IepeceKaeTcs, TO IJIOCKOCTU TEepeceKaroTcs. M3II0KEHHOEe OTHOCUTCA K
TTOCKOCTSIM, 3aJIaHHBIM TIEPECEKAIOIIUMUCS CIECAAMU.

Ecnu ke 00e TI0CKOCTH UMEIOT Ha 71 M Ha T2 CIeJbl, apauiesIbHbIE OCH X, TO
9TU TJIOCKOCTH MOTYT WJIM TEpeceKarbcs, WIW ObITh mNapauieabHbIMU. s
pelLIeHusT BOIpOca O B3aMMHOM IOJIO)KEHUM TaKUX IJIOCKOCTENM MOXHO IOCTPOMUTH
TPETHUH CJIE: €U CieIbl 00€UX MIOCKOCTEH Ha TPEThe MIIOCKOCTH MPOSKIINN TaKkKe
MapaJuIeNIbHbl APYr APYTY, TO IUIOCKOCTH IMApaJUICIbHBI; €CIM K€ TPETbU CIEIBI
MIEPECEKAIOTCS, TO IIIIOCKOCTU TEPECEKAIOTCH.

Tak pemaercs BOIPOC O B3AMMHOM IIOJIOKEHUU JIBYX IUIOCKOCTEH, 3aJaHHBIX
cinenamu. Ecnu e TI0CKOCTH 3aJjaHbl HE ClIe/laMU, a KAKUM-JIM0O JAPYTUM CIIOCOOOM,
Y HaJ0 y3HaTh, EPECEKAIOTCS JIM 3TU IJIOCKOCTH, TO BOOOILE cleAyeT Mpuderath K
HEKOTOPBIM BCIIOMOTATEIbHBIM OCTPOCHUSM.

B3anmHoe noJ1oxeHue NPIMOM JIMHUM U IVIOCKOCTH.

B3auMHOe mnosio)KeHHE TPSAMON JIMHUM U TUIOCKOCTA B MPOCTPAHCTBE MOKET
OBITH CJICTYIOIINM:

- OpsiMasi JIEKUT B INIOCKOCTH,

- IpsMas NEePEeCEeKaeT MIOCKOCTb,

- mpsMas napajuiesibHa MIOCKOCTH.

Ecnmn Ha deprexe HENOCPEACTBEHHO HENb3S YCTAaHOBUTH B3aHMMHOT'O
ITOJIOKEHHS TPSMOU M TUIOCKOCTH, TO MPHOEraroT K HEKOTOPHIM BCIIOMOTaTEIbHBIM
MMOCTPOEHHUSIM



- 4CpE3 MAAaHHYIO MPSAMYIO ITPOBOAAT BCIIOMOT'ATCIIbBHYIO IINIOCKOCTb U CTPOAT
JIMHUIO IIEPCCCUCHU A ATOM MJIOCKOCTH U ,HaHHOﬁ INJIOCKOCTH,

- YCTAaHABJIMBAIOT B3aMMHOC IIOJIOKCHHUC I[aHHOI\/'I HpHMOﬁ 141 HpHMOﬁ
IMCPCCCUYCHUA HHOCKOCTeﬁ; HaﬁﬂeHHOG IMOJIOKCHHUC OIIPCACIIACT B3AUMHOC ITOJIOKCHHC
JaHHBIX HpHMOﬁ " IIJIOCKOCTH.

Tema 5

Cnoco0bI npeodpa3oBaHus NPOEKIMA.

Cnoco0 BpameHus.

Pemenue psina 3a1a4 ynpouaercs ¥ CTaHOBUTCS 00JIee HArJIIHBIM, €CIIH T€OMETPU-
YeCKHEe OOBEKThl 3aHMMAIOT YAaCTHOE MOJIOKEHUE OTHOCHUTENBHO IJIOCKOCTEM MPOEKIHA.
[IpeoOpa3zoBanus yepTexa BeLyTCs MO JBYM HAIIPABICHUSIM:

OOBEKT OCTaeTCsl HENOABMKHBIM, MEHSIOTCS YCIIOBUS (amapar) MpoeupoOBaHusI.

VYcnoBus TpOEHUPOBAHUS COXPAHSIOTCA, MEHSIETCSl TOJIOKEHHE OOBEKTa B
IPOCTPAHCTBE.

B cooTBETCTBMM € 3THM MPUMEHSIOT CIECAYIOUME CHOCO0bI INpeodpa3oBaHMs
yepresKa:

1. ITo nepBOMy HanpaBJICHHIO:

- c1oco0 3aMeHbI IIOCKOCTEN MPOEKIINH;

- CIIOCO0 AOMOJIHUTENBHOTO MPOEUPOBAHMSL.

2. 1o BTOpOMY HampaBIICHHIO:

- C1I0CO0 TUIOCKONapaIeNIbHOTO MEPEMENICHUST

- c1oco0 BpaIleHUsT BOKPYT POCHUPYIOIIEH MPSIMON;

- crioco0 BpallleH!si BOKPYT JIMHUW YPOBHSI.

Bee 3amaum, pemraemble mpeoOpa3oBaHHEM, CBOJATCS K YETHIPEM MO3ULIMOHHBIM
3a7ayam.

3agaua 1: nmpeoOpa3oBaTh yepTEK MPSAMON OOIIETO MOJIOKEHUS B YEPTEXK NPSIMON
YPOBHSL.

3agaya 2: mnpeoOpa3oBaTh UYEPTEK NPAMOM OOLIETO MOJOXKEHUSI B YEpTEX
NpoeLUpyIoIel MpsiMOil. DTa 3a/1aya pelaercs B JBa dTana: npsmasi npeodpasyercs B
MPSIMYIO JIMHUIO YPOBHS, a 3aTEM B MPOCLUPYIOLIYIO TIPSIMYIO.

3anaya 3: yepTexK MIIOCKOCTH OOLLETO MOJIOKEHHUS TPeo0pa3oBaTh B UEPTEXK MPOELIU-
PYIOLIEHN MIOCKOCTH.

3agaua 4: uepTeX IUIOCKOCTH OOILEro MOJIOXKEHHUS IMPeoOpa3oBaTb B UYEPTEK
IUIOCKOCTH YPOBHS. JTa 3a7aya peliaercs B JBa 3Tarna: Ha IEPBOM JTale 3a/JaHHas
TUIOCKOCTh IPeo0pa3zyercsi B MPOELMPYIOIIYIO, 8 Ha BTOPOM — B IJIOCKOCTh YPOBHSL.

IIpeoOpa3oBanue 4YepTeka CcrnocodOM 3aMeHbl ILUIOCKOCTEH NPOEKIMH.
OT10T cnocob npeodpazoBaHusi 0a3UPyeTCs HA ABYX OCHOBHBIX MOJIOKEHUSX

[1 OOBEKT COXpaHseT CBOE MOJOKEHUE B NMPOCTPAHCTBE, a TNIOCKOCTU MPOEKIIUN
IIOCJIEIOBATEIBHO MEHSIOTCSL.

[ JIroOble 7Be B3aMMHO NEPIEHIUKYJSIPHBIE TJIOCKOCTH MOTYT OBITh MPHUHATHI 32
TUTOCKOCTH TPOEKIIHA, TIPU STOM TMOHSITHE TOPU3OHTATBHON M (DPOHTAILHON TIOCKOCTU
MMPOCKLINUNA COXPAHSIETCA.

OO6mme CBEJICHUSI. CymHocTh crocoba nepeMeHbl  TUIOCKOCTEH
MPOEKIUN 3aKIII0YaeTCss B TOM, YTO TMOJIOKEHUE TOYEK, JIMHHWM, TJIOCKUX (uryp,
MOBEPXHOCTEH B TMPOCTPAHCTBE  OCTAaeTCd HEW3MEHHbIM, a cucrema mnl, m2



JOTOJHAETCA TUIOCKOCTAMH, OOpasyroluMu ¢ 7wl win m2, uim  Mexay coooi
CUCTEMBl [JIBYX B3aMMHO [MEPIECHANKYJSIPHBIX IIOCKOCTEW, IPUHUMAEMBIX 32
MJIOCKOCTH MTPOEKIIHA.

Kaxnas HoBasi cucrema BBIOMpAeTCsl TakK, 4YTOOBI TOJYYUTH TIOJIOKEHHE,
HauOoJee y100HOe /Il BBIMOJTHEHUSI TPEOYEMOT0 OCTPOCHHUSL. .

BBenenue B cucreMy w1, 12 OAHOM JAOMOJHUTEIbHON MJIOCKOCTH MPOCKIUM.

B GosiblIMHCTBE CiIy4yaeB JOMOJIHUTENbHAS IJIOCKOCTh, BBOJUMAsl B CUCTEMY T1,
M2 B KayecTBe IUIOCKOCTH TPOEKIUH, BBIOMpaeTcs  COTJAacCHO KaKOMY-THOO
YCJIOBHIO, OTBEYAOLIEMY LIEIU TOCTPOCHHS.

BBenenue ONMOJHUTENBHONW IUIOCKOCTH MPOCKIHUN JAeT BO3MOXKHOCTb,
HaIpuMep, IpeodpazoBaTh YEPTEXK TaK, UTO MIIOCKOCTH OOIIETro MOJIOKEHUS, 3a/1laHHas
B CHCTEME T1, T2, CTAHOBUTCS NEPNEHIUKYJSAPHOM K JONOJHUTEIBHOW IUIOCKOCTH
MIPOCKIUH.

BBenenne B cucremy w1, M2 JABYX JAONOJHHMTEJbHBIX ILIOCKOCTEH
npoeknuii. PaccMoTpuM BBEAEHHWE B CHUCTEMY 71, T2 JABYX JOINOJHUTEIbHBIX
TUIOCKOCTEHN MPOEKIMK Ha CICAYIOIIEM IIPUMEDE.

[Tyctb TpeOyeTcs 3aJaHHYIO B CUCTEME 71, T2 MPSAMYIO 00IIero noyuoxenus AB
PACIOJIOKUTH MEPIEHAUKYIISIPHO K JIOMOJHUTENBHOM IUIOCKOCTH MpoeKuuii. MOXKHO
JY JTOCTUTHYTh 3TOTO BBEACHUEM JIMIIb OJHOM JOMOJHUTENBbHOU IockocTtu? Her.
Benp Takas miI0CKOCTb, OyJydd NEPHEHANKYJISAPHON K MPSIMOUA OOIIEro MOJOKEHHUS,
camMa B CHCTEME€ 71, T2 OKaXETCS IUIOCKOCTBIO OOIIEro IOJIOKEHHs, T. €. He
MEPIEHAUKYISIPHOM HU K m1, HU K m2. Ho »3Tum HapymmTcs yCloBHE BBEICHUA
JOTIOJIHUTEINIBHBIX IJIOCKOCTEN MPOEKITUH.

Hano mnpupepxuBathCsi CIEOYIOMIEH CXEMBL: OT CHUCTEMBI T1, T2 MNEPEUTH K
CUCTEeME T3, Tl B KOTOpoH m3-ml u 3 || AB, a 3arem mepelTu K cucTteMe m3, T4, TIe
m4.13 U T4 AB.

OcHoBBI cioc00a BpanieHusl.

[Ipu BpamieHUu BOKPYT HEKOTOPOW HEMOIBMKHOM TPsIMOM (OCh BpaIleHHUs)
KaXJash TouKa BpallaeMon buryps repemMeniaeTcs B IIJIOCKOCTH,
MEePHEHANKYJISPHON K OCH BpalieHus (TUI0CKOCTh BpaiieHus). Touka mepemeriaercs
II0 OKPYXXHOCTH, LIEHTP KOTOPOM HAxXOAMUTCA B TOYKE IIEPECEUCHUS] OCU C
IJIOCKOCTBIO  BpallleHusi (LIEHTp BpallleHUs), a paguyc OKPY>KHOCTH PaBHSETCS
PACCTOSIHMIO OT BpallaéMOil TOYKM N0 LEeHTpa (3TOo paauyc BpaiueHus). Ecnu
Kakas-mM00 W3 TOYEK JaHHOW CHUCTEMbl HaXOAMUTCS Ha OCH BpalleHus, TO Mpu
BpAILIEHUH CUCTEMBI 3Ta TOYKA CUMUTAECTCS HETOJABHKHOM.

Ocp BpamieHuss MOXET OBbITh 3ajJjaHa WIM BbIOpaHa; B TMOCIEIHEM CIy4yae
BBITOJIHO PACHOJIOKHUTH OCh IMEPIEHIUKYJSIPHO K OJHOM M3 IUIOCKOCTEN IPOEKIUH,
TaK KakK IPU 3TOM YIPOILAKTCA MOCTpOEHUs. J[€MCTBUTENBHO, €CIM OCh BPAILICHUS
MEPIIEHAUKYJISIPHA, HAIPUMED, K IJI. 72, TO IUIOCKOCTb, B KOTOPOW IPOUCXOIUT
BpalllCHHE TOYKH, MapajijieiabHa IUI. T2.

CrnenoBaTeNbHO, TPACKTOPUS TOYKH MPOCIUPYETCS Ha TUl. 72 0€3 MCKaKEHWs, a
HA IUI. TT1- B BUJIE OTPE3Ka NPSMOU JINHUMU.

Hnocxonapanne.ﬂbnoe NnepeMecHue.



InockonapaiielbHbIM HA3bIBAIOT TaKoe IMEpeMelieHrne o0beKTa, MPU KOTOPOM
BCE €M0 TOYKH JBHXKYTCS B IUIOCKOCTSIX, MAPAJUIEIbHBIX OJHOM MJIOCKOCTH, IPUHSATON 32
HEMOBIKHYIO.

311ech 3a HEMOABMKHBIE TUIOCKOCTH MTPUHUMAIOTCS TUIOCKOCTH Mpoekiuid. OaHo me-
pemelieHre O00bEeKTa MPOU3BOJUTCS OTHOCUTEILHO OJIHOW M3 HuX. Eciam 3Toro He-
JIOCTaTOYHO, BTOPOE MepeMeIleHNe 00bEKTa JETat0T OTHOCUTENLHO JIPYTOM TIOCKOCTH.
[lpu  mwiockomapamnenbHOM — mepeMemieHnn — oObekta  [AB]  oTHOcuTenbHO
TOPU30HTAJILHOM TUIOCKOCTH TpoeKIii Bce ero Touku (A u B) naBmwkyrcs B
TOPU3OHTAIBHBIX TUIOCKOCTSX YpoBHA (00 ¥ ). DT0 3HA4YMT, 4TO OTpe30K [AB] moxer
nepeMeIaTbes B I000€ MoIoKeHne, HO (PpoHTabHBIE MpoeKIu A2 1 B2 ero xoHIos
MOTYT TEpPEeMEIIAThCsl TOJIBKO IO MPOEKUHUSM 02 W [32 TOPU3OHTAIBHBIX IUIOCKOCTEH
YPOBHSI, TMHAN KOTOPBIX OJTHOBPEMEHHO CITy>KaT FTOPU30HTAIBHBIMU JJUHUSMH CBSI3U.

3aMeTuM, 4YTO, BBIOMpAsi TOJIOXKEHHWE CBOOOJHO IMEpeMeniaeMoil MpPOEKIUH, Mbl
MO>KeM COJMKaTh WM Pa3/IBUTaTh HOBBIC IPOEKIIMK U U300paXKaTh UX CIIpaBa WK CJIeBa
OT CTapbIX MPOEKIUN Ha JTIOO0M YAAJICHHUH.

3Has OCHOBHBIE 3aKOHOMEPHOCTH IIOCTPOCHUH, Ha 4epTexe NOAPOOHO HE
MOKa3bIBAIOT TUIOCKOCTH YPOBHS U JIMHUU CBSI3U.

3a7aHa IJIOCKOCTh OOIIETO TOJOXKEHUS NpoeKIHusMu. Pemias  MO3MLMOHHYIO
3aj71a4y, Mbl JOJDKHBI UCIIOJIB30BATh JBA MOJIOKEHUS:

[] BE MIOCKOCTH B3aUMHO MEPHEHIMKYIISIPHBI, €CIIM OAHA U3 HUX MPOXOAUT Yepes3
NEPIEHANKYJIISIP K APYTOM TIOCKOCTH;

[JmpssiMyt0  JIMHUIO YPOBHS  MOXHO OJHMM NpeoOpa3oBaHUEM  CHEIaTh
NEPIEHANKYIISIPHON (TIPOSLUPYIOLIEH ) K OJJHOW U3 MIIOCKOCTEN MPOEKLIUH.

HenocratkoM cnocoba miaockonapaiieIbHOro NepeMeIieHus BIsieTcss Heo0X0Iu-
MOCTb TIOCTPOEHHSI CBOOOTHO MEPEMEIIAEMON MPOEKIIMK B HOBOM MOJIOKEHHUH. 3aTO 3TOT
Croco0 Mo3BoJIsIeT OoJiee YA00HO pa3MeliaTh HOBBIE ITPOCKITHH.

Tema 6

I'eomeTpuyeckyre NOBEPXHOCTH U TeJia.

IIpoeunpoBanye MHOIOrPAHHUKOB M KPUBOJMHEHHBLIX TeJI HA TPH
MJIOCKOCTH MPOEKIU.

[ToBepxHOCTH pPA3MENAIOTCS HA MHOTOIPaHHbIe (OTPaHWYEHHBIE TUIOCKOCTSIMU) U
KpUBOJIMHeiTHbIe (KpuBbie). [ToBepXHOCTh U3/eNus, OrpaHYeHHast OTCEKaMU TIJIOCKOCTEH,
Ha3bIBACTCSI MHOTOIPAHHOM, a camMo wuzaemue (urypy) B 3TOM Cloydae Ha3bIBAIOT
MHOIOTPAHHMKOM. KaXKIplli OTCEK TUIOCKOCTH Ha3bIBACTCS IPaHbIO. [paHuiiamMu rpaHu
CIIy>KHT MHOTOYTOJIbHUK, CTOPOHBI KOTOPOT'O Ha3bIBAIOTCS pedpaMu U SIBJIAIOTCS NPSIMBIMHU
MIEpECEUEHNS TPAHEH.

HaubosnbIiee npumMeHeHne HaXOAT MHOTOTPAHHHUKH, KOTOpPhIE HA3bIBAIOT MUpPAMUIA-
MU, IPU3MaMH U IPU3MaTONIAMHU.

IMupamMuaoi  Ha3pIBAOT MHOTOIPAHHHWK, OCHOBAaHMEM  KOTOPOIO  SIBJISIETCS
MHOTOYTOJILHUK, & OOKOBBIMU TPAHSIMH — TPEYTOJIBLHUKH C OOIIIEH BEPIIMHOM, HA3hIBAEMOM
BEPILMHOMN MMPAMU/IBI.

[Ipsmbie TiepecedeHuss OOKOBBIX TpaHEH Ha3bIBAIOT 00KOBLIMM pedpammu. [Ipsvbie
repecedeHrsi OOKOBBIX TpaHEW C OCHOBAaHMEM HAa3bIBAIOT pedpaMH OCHOBaHHUs. TodkH
nepecedeHus pedep Ha3bIBAIOT BEPIIMHAMM MHOTOTPAHHHKA.



B 0003HaueHnn nrpamMu/Ibl yKa3bIBatOT BEPIIMHBI OCHOBAHUS U BEPILMHY THUPaMU/IbI,
HarpuMmep.

PeGpa MHOrorpaHHoOi IOBEPXHOCTH O0OpazyloT ee¢ Kapkac (WM CeTKY).
[TocTpoenue npoeKIuii MHOTOTPaHHOW MOBEPXHOCTU CBOAUTCS K MOCTPOCHUIO MIPOEKIUI
ee KapkKaca, TO €CTh BEPILIUH, COSMHEHHBIX PeOpaMu.

MHOTrorpaHHUK Ha3bIBAIOT BBITYKJIBIM, €CIIA OH BECh JIEKUT IO OJHY CTOPOHY OT
mo0oi u3 ero rpaneil. B aToM ciyyae rpanu U GUrypsl ceUeHUsT MHOTOTPaHHHUKA TOXKE
SBJIAFOTCS BBITYKJIBIMA MHOTOYT'OJIbHUKAMU.

Otpe30K, U3MepsieMblil NEPHEHANKYIIIPOM, OIYILEHHBIM U3 BEPILMHBI MMPAMU/IbI Ha
€r0 OCHOBAaHUE, HA3bIBAIOT BHICOTOM ITMPAMU/IBL.

[Inpamuy Ha3bIBaIOT NPABWJIBHOM, €CIIM OCHOBAHHEM CIY)KUT NPaBUJIbHBIN
MHOTOYTOJIbHUK ¥ BBICOTA NHUPAMHUABI  IPOXOAUT UYEpe3 LEHTP  OTOTO
MHOTOYTOJIbHUKA.

[IpaBunbpHass  nupaMuaa, OrPAHUYECHHAs  YETBIPbMS  PaBHOCTOPOHHUMU
TPEYroJIbHUKAMH, HA3bIBACTCS TETPAIAPOM. Y TeTpadjipa Jito0asi TpaHb MOXKET CITYKUTh
OCHOBAaHHEM.

MHOrorpaHHUK, OCHOBAHUSIMM KOTOPOI'O SIBJISIIOTCS. MHOTOYIOJIBHMKH, a
OOKOBBIMHU I'PaHsMU — MAPAIJIEIIOTPaMMBbl, HA3bIBAECTCS MPU3MOM.

Ecnu OokoBble pebpa MepreHIuKYJIspHbl OCHOBAHMIO, IpPHU3Ma Ha3bIBaeTCs
NPSAMOM, WHAa4Ye €€ Ha3bIBAIOT HAKJOHHOW. EcCiaM B OCHOBaHMM TNPU3MBI JIEKUT
IIPABWJIBHBI MHOTOYTOJIBHHK, IPU3Ma HA3bIBACTCS NPABUILHOM.

[Ipy BRIMYKJIOM OCHOBAaHWH MPHU3MA HA3bIBACTCSA BBIMYKJIOM. CeyeHUs BBITYKION
MPU3MBI TUIOCKOCTBIO OYAYT BBITYKIBIMU MHOTOYTOJIbHUKAMHU.

[Ipr3ma, OCHOBaHMEM KOTOPOW SBIIAETCS IPSMOYTOJBHUK, Ha3bIBAETCS
napaJuieJenuieIoM.

[IpaBuibHas mnpu3Ma, OrpaHUYEHHAs NIECTbIO PaBHBIMM TIpaHiIMU B (opme
KBaJpaToB, HA3bIBACTCS IeKCAIAPOM, I KYOOM.

MHororpasHass IOBEpXHOCTb, COCTOsIIas M3 JBYX MHOIOYIOJIbHUKOB —
OCHOBaHUH, pacroJIOKEHHBIX B MapalljIeNIbHbIX IJIOCKOCTSAX, U OOKOBBIX T'paHeil B
(dbopMe TpeyroNbHUKOB UM Tpaneuii, Ha3bIBaeTCsl MPU3MAaTONI0M.

KpuBoili nmoBepxXHOCTBbIO HAa3bIBACTCA COBOKYIIHOCTH BCEX ITOCIIENOBATEIbHBIX
MIOJIOKEHUM HEKOTOPOW JIMHUHU, JNBWXKYLIECKWCS B IPOCTPAHCTBE IO OIPEACICHHOMY
3aKOHY.

JIuaus (mpsiMasg WM KpUBasi), MOCPEACTBOM KOTOPOM IMOJy4Y€Ha MOBEPXHOCTD,
Ha3bpIBaeTCsl oOpasywomieil. JluHus, 0o KOTOpoW mepemeniaeTcs oOpasyrolas,
HA3bIBAECTCA HANPABJISIOLICH.

B 3aBucumoctu 0T ¢dopmbl oOpa3yrouieli camMu TOBEPXHOCTH JENSATCS Ha
JUHeiluyaTple, eciu oOpasyromas — npsmas JUHUS, M HeJIMHel4daTble KPHUBBIC
MOBEPXHOCTH, €CIIM 00pa3yromas - KpuBasi TUHUS.

B 3aBucumMoctu OT 3akoHa TniepeMenieHus oOpa3yolieid B MPOCTPAHCTBE
MTOBEPXHOCTH [JENAT HAa NMOBEPXHOCTH BpPAILlleHHs, HMKJINYECKHe, 00IIero BHUAA,
Tonorpapuyeckue u T 1.

[TocTpoeHue mpoeKkuu JHO60ro TeOMETPUIECKOTO Tella CBOJUTCS K TOCTPOCHUIO
MPOEKIMKA HEKOTOPBIX €ro TOYEK W JIMHUW. JIMHWIO, OrpaHWYMBAIONIYI0 IPOEKIIHUIO,
HAa3bIBAIOT 04E€PKOM (PpUTYPBI.

Touka u TUHMSA, JeKaAlHe HA IOBEPXHOCTH.



UToObl 3a/1aTh HA YEPTEKE MPOEKIUU TOYEK, MPUHAJIEKAINIUX MHOTOTPAHHUKY
WIM KPUBOM IMOBEPXHOCTH, HEOOXOAMMO MPEIBAPUTEIHLHO MOCTPOUTH KAKYHO-THOO
JUHUIO Ha 3a/IaHHOM TOBEPXHOCTH, a 3aT€éM Ha MPOEKUHUAX OSTOM JMHUU B3ATh
MPOEKIIMU UCKOMBIX TOYeK. JINHUIO Ha MOBEPXHOCTU JIOBOJIBHO JIETKO MOCTPOUTH IO
JIBYM »JJIeMeHTaM (Hampumep, MPOBEIs €€ uepe3 BEpIIMHY KOHyca W TOYKY Ha
OCHOBAHHM), & 3aT€M HAWTU TOYKY 10 MPABUITY IPUHAJICKHOCTH.

Pa3BepTKH NOBepXHOCTEN reOMeTPUYECKHUX TeJl.

Pa3BepTKkM MHOTOIPAaHHUKOB.

Pa3BepTkoi Ha3bIBaeTCs IUIOCKas (pUrypa, KOTopas MoJayduTcs, eciii OOKOBYIO
MMOBEPXHOCTh MHOTOIPAHHHMKA WM €r0 OCHOBAaHUE Pa3JOKUTh HA IJIOCKOCTh 11 3TOrO
OOKOBasi TOBEPXHOCTh pa3pe3aercs MO OJHOMY OOKOBOMY peOpy, a OCHOBaHHUE
OTpe3aeTcs Mo BCeM pedpam, 3a HCKIIOYEHUEM OJTHOTO.

I'pann MHOTOrpaHHMKA — TUIOCKHE (UTYPBI, KOTOPHIE Ha pa3BepTKE rpaHUYaT
no pebpam Te pebpa, MO KOTOPHIM MPOU3BOJIMIIOCH pa3pe3aHue, Ha pa3BEPTKE
HNOBTOPSAIOTCS ABaXbl. OTIENbHbIE TPaHU Ha pa3BEPTKE COMPUKACAIOTCS MO MPSIMbBIM.

[TocTpoeHnue pa3BepTKM TMOBEPXHOCTH HAKJIOHHBIX TeJI MOXHO (a HHOr/Aa
yI00HEN ) MPOU3BOIUTH METOIOM 3aMEHBI IJIOCKOCTEH MPOEKIIUIA.

Tema 7

Ilepeceuenue reomeTpruyecKMX TeJ NPOESHUPYIONIMMU IJIOCKOCTSIMH.

MHOrorpaHHMKOM HAa3bIBA€TCS MPOCTPAHCTBEHHass (uUrypa, OrpaHUYEHHas
3aMKHYTOW TOBEPXHOCTBIO, COCTOSIIIEH M3 OTCEKOB IUIOCKOCTEH, MMernmx (popmy
MHOT'OYTOJIbHUKOB.

CTOpOoHBI MHOTOYTOJILHUKOB 00pa3yroT p€Opa, a MIOCKOCTH MHOTOYTOJIbHUKOB -
rpaHd MHororpaHHuka. I[losTomy 3agady 1O OINpEACICHUIO JUHUU TEPECCUCHUS
MMOBEPXHOCTU MHOTOTPAHHHMKA IUIOCKOCTBEO MOKHO CBECTH K MHOTOKPaTHOMY
PELIECHHUIO 33]1a4U 110 HAXOXKJICHHIO:

a) JIMHUM TIEPEeCEUEHUsl BYX IUIOCKOCTEH (TpaHell MHOTOTPAaHHHMKA W CEKYIIeH
TIJIOCKOCTH) UJTH

0) TouKHu BCcTpeur NMpsiMoi (pé6ep MHOTOTpaHHUKA) C CEKYIIECH MIIOCKOCTHIO.

OCHOBHOI THUIOBOH 3aJlayeld Ha 3Ty TEMY B MpOrpaMMe SIBJISIETCA MOCTPOEHUE
CEYeHUs IO TPEM 33JaHHbIM HAa TOBEPXHOCTH MHOTOTPAHHUKA TOYKaM,
MPUHAJICKAITUM CEKYIIEH IJIOCKOCTU. AJITOPUTM TMOCTPOCHUS TaKOTO CEUCHHS
(14001117178

1) BeiOMpaem HauboJiee MOIXOAULYI0 TPaHb MHOTOIPAHHHKA ISl TOCTPOEHUS Ha
ee  IUIOCKOCTHM  (Janmee  TUIOCKOCTh  OCHOBaHHUA)  (T.e.  IJIOCKOCTH K
KOTOpOM MPUHAICKUT BbIOpaHHas I'paHb) ciena
CeKyllen MmIockocTu. st maHHbIX 1enel Haubosiee MOAXOAIICH ABIsIETCS TpaHb, Ha
pebpa KOTOpOH MOYKHO OMYCTHTh ITPOCKIIUIO OT KaXK0H 3aIaHHOM TOYKH.

2)npoenrpyeM KaxKaylo 3aJJaHHYI0 TOUKY Ha IUIOCKOCTh OCHOBaHUs. CyliecTByeT
JIBa BO3MOXHBIX BUJa IPOCLIUPOBAHUS: LICHTPAIBHOE U MapalIeIbHOE.

3)nepecekaeM MpsiMyo, 00pa30BaHHYIO ABYMsI 3aJlaHHBIMH TOYKAMH, C MPSIMOU
00pa30BaHHON MPOEKIHUAMHU ITHX ke Touek. [lomydeHHas Touka MPUHAJICKUT CICTY
CEKYIleW MUIOCKOCTH Ha TUJIOCKOCTH OCHOBaHHUs. Haxolum BTOPYIO TOUKY M CTPOUM
NpSAMYIO (CJIeT CEKYILEeH MIOCKOCTH).



4) nanee, NI HaXOXKJICHUSI TOUEK IMEpeceyeHusi ¢ pedpaMu MHOTOTrpaHHUKA, OT
TOYKH  IEpECceUYEHUs pebpa ¢  TIUIOCKOCTBIO  OCHOBaHHUSl  MPOBOJUM
OpSAMYI0, MPOXOJAIIYI0 YEPE3 MPOEKLHIO, 33JaHHOW B YCIIOBUM 3aJayd TOYKH. OT
TOYKH TIEPECEYEHUST HTOM MPAMOM CO CIEAOM CEKYIIEW IUIOCKOCTH MPOBOAUM
IPSMYIO, POXOIAIIYIO Y€pE3 TOUKY, MPOEKIUS KOTOPOU MEPE] 3TUM UCIOJIb30BANIACH.
Ilepeceuenne 3TOM psMOU C pebpom, Ha KOTOPOM ULIETCS
MEPECEYEHUE C TNIOCKOCTBIO CEUEHNS, SIBIIIETCA HCKOMOUW TOUKOM.

5) coenuHsIeM BCEe HalJICHHBIC TOUKH.

B ceuenun Tenma BpallleHHs IJIOCKOCTBIO MOJY4YaeTCs IUIOCKas KpHUBas JIMHHUSA.
OOBIYHO €€ CTPOST MO OTJASIBHBIM TOUYKaM, KOTOPBIE 3aTEM COCIUHSIOT MEXIy COO0M
IJIABHOW KPUBOM IO JIEKany. TOYKH, IO KOTOPBIM CTPOWUTCS KpUBasi, pAa3feistoT Ha
XapakTepHble (MX Ha3bIBAIOT 0COOBIMHU, OIOPHBIMH) U IPOMEKYTOYHBIE.

K xapakTepHbIM OTHOCSTCS: KpallHUe (caMmasi BepXHss U caMasi HU3Kas, MpaBasi u
JieBas, JaiabHssA U ONMOKHSIS); TOUYKU TPAHULI BUIUMOCTH — OTAEISIONINE BUAUMYIO
4acTh KPUBOW OT HEBHJIMMOM; TOYKH, JIEKAIINE HA KOHTYypaxX NEPECEKAIOLINXCS TE,
KOHIIbI OCEH 3JTMIICA U BEpIIMH napadossl U runepOosibl. Korga xapakrepHble TOUKH
OTCTOSIT JAJEKO APYr OT Apyra, TO Ajs Oojiee TOYHOTO BBISBICHHUS XO0/a KPUBOU
CTPOSIT MPOMEKYTOUHBIE TOUKU, KOTOPbIE BEIOUPAIOTCS IPOU3BOJIBHO.

[unuuap BpalleHHs NEPECEKaeTCs IUIOCKOCTBIO IO  OKPYXKHOCTH, €CIIH
IJIOCKOCTh MEPIEHIUKYIISIPHA OCH; MO 3JUIUIICY — BO BCEX OCTAIBHBIX CIIydasiX.

CeueHue, nepneHAUKYISIPHOE OCU Teja, Ha3bIBA€TCAd MePHEeHAMKYJJISIPHBIM WIH
HOPMAJIbHBIM (3TO OTHOCUTCS K Pa3JIMYHOrO BUA IHIMHIPAM U IIpU3MaM).

[Ipn mnepecedeHHH IMWIMHIpPA BpalIeHUs IUJIOCKOCTHIO, NapajUieIbHOW OCH
BpalleHus], MoJy4yaeTcs napa npsAMbiX. Eciu cekymias miocKoCTh NEPHEHANKYJIIpHa
OCH BpalleHHs, TO B pe3yJbTaTe CEUEHUs LWIMHIPA 3TOH IJIOCKOCTHIO MOJTYYUTCS
OKpY>XHOCTh. B oOmem ciydae, Korja cekyumias IUIOCKOCTh HakJIOHEHAa K OCH
BpAILICHHS UINHAPA, B CEYEHUU MTOTYUUTCS IUIUIIC.

6. Conep:xaHue pacueTHO-rpaguyecKux 3aJaHuil
Brimonnenue PI'3 o aucuumivHe TpoBOAUTCS CTYJICHTAMU CAMOCTOSITENIBHO U

MO/I KOHTPOJIEM (M KOHCYJIBTAIIMEH ) MPenoiaBaTes.

Tabmuma Ne 8 Comeprkanne pacuyeTHO-TpapUISCKUX 3aJaHUI

No HaumeHoBanue MOTyJIst Kon- PacuerHO-Tpadmveckue 3aaHus
BO
pagﬂeﬂa 4acoB

Bzanmnoe ITOJIOXKCHHUE ABYX PI'3-1 «Ilepeceuenne miIocKkocTel,

4 mwiockocteil.  IlocTpoenue IMHHN | 4 SaIaHHBIX TPEYTOTBHIKAMIL
nepeceveHus TIBYX TUTOCKOCTEH.
TepeceucH e mpsmoi o [Toctpoenue MEPIeHIUKYIIIpa
IITOCKOCTBIO, 3aAHHOM crenaMm 3aJJaHHOM BBICOTHI K TIOCKOCTH

, .

[lepeceyenne TMIOCKOCTEH, 3aJaHHBIX A-3.
TUIOCKUMH (pUTYypaMH.




Haxoxnenue NEUCTBUTEIILHOU
5 BENIMYMHBI OTpe3Ka M TIOcKoil (urypsl | 4 PI3-2  «Ompegenciue  BeMHTHHEI
crocodamMy  BpalleHwus, TIepEMEHBI HBZ’FpaHHOFO erVIa. Onpenenerue
IUIOCKOCTEH, IUIOCKONIapaJUIEIbHBIM AACHCTBUTEIEHOH BCITITHHEL
HepeMeIIeHuem. TpeyroiabHuKa» A-3.
PI'3-3 «IlepeceueHre MHOTrOrpaHHUKA
7 [TepeceyeHne MHOTOrpaHHUKOB 8 HPOELMPYIOLLEH ILUIOCKOCTBIO.
IPOELUPYIOIUMH IIIIOCKOCTSAMHU. JlelictBuTenbHas BenWuMHA (DUTYPBI
ceueHus» A-3.
PI'3-4 «llepeceuenue Tena BpalieHUs
! Ilepeceuenue Tenn  BpaleHUs 8 MIPOELMPYIOLLEHN TIOCKOCTBIO.
NPOCHHUPYIOIUMH IIIIOCKOCTAMH. JeiictBuTtenbHas BenMMuMHA (PUTYpBI
ceyeHms» A-3.
PI'3-5 «Ilepeceuenue
8 I[TepeceueHrie MHOrOrpaHHBIX 10 MHOrorpaHHukoB.  I[IpsMoyrosibHas
TIOBEPXHOCTEH. TOPU3OHTANIbHASL U30METPUs» A-3.
8 ITepeceyenue Ten BpalleHHUs. 10 PI'3-6 «llepeceueHre Tenm BpalleHHS.
[IpsimoyronbHas (dpoHTATBHAS
n30MeTpus» A-3.
Bcero 44

/. Kpurepnu oneHUBaHNUS Pe3yJIbTATOB 00y4eHHS
Tabmuua Ne 9 Kpurepuu orileHUBaHuUs pe3yIbTaTOB 00yUYEHUs

OIIEHKa KpI/ITele/l OLICHUBAHMUA 110 JK3aMECHY

Bricokuit ypoBeHBb «5» OLEHKY «OTJIMYHO» 3aCIIy’KUBAET CTYJEHT, OCBOHWBILIHIA
(OTJIMYHO) 3HaHUSA, YMEHHUS, KOMIETEHUUH U  TEOPETUUECKUI
MaTepuan 0e3 MpoOesoB; BBITOJHUBIINK BCE 3aJlaHus,
IPENyCMOTPEHHbIE Y4YEOHBIM TUIAHOM Ha  BBICOKOM

KayeCTBEHHOM YpOBHE; MPAKTUYECKHE HaBBIKH
npo(eCCUOHATBPHOTO NPUMEHEHHST OCBOEHHBIX 3HAHUM
c(hOpMHUPOBAHBI.

Cpennuii ypoBeHb «4»

OLIEHKY «XOPOIIIO» 3aCIIyKHUBAET CTYIECHT, IPAKTHYECKHA
(xoporiio) CHKY p Y YACHT, 1Ip

IIOJJHOCTBHKD OCBOMBILMM 3HAHUS, YMEHHUs, KOMIIETEHIIUU U
TEOPETUYECKU MaTepuai, yuyeOHbIe 3a/laHus HE OICHEHBI
MaKCUMaJIbHBIM  YHUCJIOM  Oa/ioB, B  OCHOBHOM
chopMHUpOBAIT TPAKTUIECKHE HABBIKH.




OLIEHKY «yIOBJIETBOPUTEILHO» 3aCIIy’KUBAaET CTYJEHT,
YaCTUYHO C TMpoOenaMu OCBOMBIIMM 3HAaHUA, YMEHUS,
KOMIIETEHIIMM M TEOPETHYECKUH MaTepual, MHOTHE
ydeOHbIe 3a7aHus JIMOO HE BBITTOJHIII, JINOO OHU OIICHEHBI
guciaoM 0OayuioB OJM3KUM K MUHUMAJIbHOMY, HEKOTOpPBIE
MPAKTUYECKHE HABBIKK HE CHOPMHUPOBAHBI.

[IoporoBsiii ypOBEHb
«3»
(Y1OBIIETBOPUTEIILHO)

MunumanbHbiil ypoBeHb | OIIEHKY «HEYIOBIETBOPUTEIBHO» 3aCIIyKUBAET CTYJECHT,
«2» HE OCBOUBIIUWA 3HAHUS, YMEHHUSA, KOMIIETEHUUU U
(HEeyIOBJICTBOPUTEIILHO) | TCOPETHYCCKUI  MaTepuall, ydeOHbIe  3aJaHus  HE
BBITIOJIHIJI, MPAKTHYECKUE HABBIKK HE C(HOPMHUPOBAHBI.

Kputepun onieHUBaAaHHUA 10 IK3aMEHY CTYJ€HTOB C OrPAHUYEeHHbIMH
BO3MOKHOCTSIMH .

OneHouyHbIE CpeACTBA Ui HWHBAJIMIOB M JIMIl C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH ~ 37I0POBBbSl  BBIOMPAIOTCS C yYE€TOM UX  HHIWBUIYaJbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEM.

— IpY HEOOXOAMMOCTH MHBAIN/IAM U JIML[AM C OTPaHUYEHHBIMH BO3MOXHOCTSAMU
3JI0pPOBbSl MPEAOCTABISIETCS JIONOJHUTENIBHOE BpeMs [UIs IOJATOTOBKM OTBETa Ha
DK3aMEHE;

— IIpY IPOBEJCHUH NPOILEAYphl OLICHUBAHUS PE3YIbTATOB O0YUEHUS] MHBAINIOB
U JIAI C OrPaHWYEHHBIMH BO3MOXKHOCTSAMH 3JI0pPOBbS  IPEIyCMAaTpPUBAETCA
UCIIOJIb30BaHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX KM B CBA3M C HX
WHANBUAYAIbHBIMU OCOOCHHOCTSIMH;

— TpU HEOOXOJMMOCTH /ISl 00YUaIOIUXCS ¢ OTPAaHMUYEHHBIMUA BO3MOXKHOCTSIMU
30pOBbSi M WHBAIMAOB TMpoleaypa OLEHUBAHUA PE3YJIbTATOB OOYYEHHUS IO
JAUCIMILTAHE MOXET MPOBOJUTHCS B HECKOJBKO ITAIOB.

[Ipouenypa olnEeHUBaHUA pPE3YJNbTATOB OOYYEHUS WHBAIUAOB U JHI[ C
OTPAaHUYEHHBIMA  BO3MOXKHOCTSIMH ~ 3JIOPOBbS 1O  JUCHUIUIMHE  (MOIYJIIO)
npelycMaTpuBaeT MpenocTaBieHue HHQopMaluu B (popMmax, aJalTUPOBAaHHBIX K
OTPAaHUYEHUSAM UX 3J0POBBS U BOCIIPUATHS HH(POPMAIIIH:

JUis 11 ¢ HapyIIEeHUSIMU 3PEHUS:

— B TIeYaTHOM (popMe yBeJIMUEHHBIM MIpUQTOM,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

JItst vl ¢ HApYIICHUSIMU CITyXa:

— B TIeyaTHOM (popme,

— B (hopMe JIEKTPOHHOI'O IOKYMEHTA.

Jljis 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIHHOTO armapara:

— B reyatHou opme,

— B (hopMe JIEKTPOHHOT'O TOKYMEHTA.

JlaHHBI TIepeYeHb MOXET OBITh KOHKPETU3MpPOBAaH B 3aBUCHMOCTH OT
KOHTHUHT€HTa 00y4arommnxcs.




9.

Y4yeOHO-MeTOANUECKOE 00ecneUyeHHue JUCIUIIINHDI

9.1 YueOHasi 1uTepaTypa

1.

o O

8.

9.
10.

11.

12

17

Uexkmapes, AnbOepT AHatonbeBUY. HaueprarenbHas reoMeTpusi U 4YepyeHUe :
yueOHUK Juist By30B / A. A. UekmapeB. - 7-€ u3Ml., UCIp. U Jon. - Mocksa :
KOpaiit, 2025. - 423 c. - (Beiciee o60pazoBanue). - URL:
https://urait.ru/bcode/559591 : - Pexum J0CTyTIA: IS
aBTopu3.moisb3oBareseil. - ISBN 978-5-534-07024-8. - TekcT : 271eKTpOHHBIN.
KoncrantunoB, Anekceil BnagumupoBuu. HauepraTtenbHas reoMmeTpus :
yueOHuK 171 By30B / A. B. KoHcTaHTHHOB. - 2-€ u31., UCIIp. U J01. - MOCKBa :
KOpaitr, 2026. - 401 c. - (Beiciee o60pazoBanue). - URL:
https://urait.ru/bcode/587779 . - Pexum gocryma: g aBTOpHS3.
nosb3oBatenei. - ISBN 978-5-534-17222-5. - Tekcrt : 27eKTpOHHBIH.
Boimenonsckuit, Mropr CamyuinoBud. TexHudeckoe udepyeHHe : y4eOHUK
s By30B / W, C. Beimaenonbekuid. - 10-e u3g., nmepepad. u gom. - Mocksa :
KOpaiit, 2024. - 319 c¢. - (Beiciee o60pa3oBanue). - URL:
https://urait.ru/bcode/535883 . - Pexum gocTyma: s aBTOPHS.
nosib3oBatenet. - ISBN 978-5-534-08161-9. - TekcT : 2J€KTPOHHBIH.
JlobanoBa, Caernana BukropoBHa. OCHOBBI HadyepTaTEIbHOW T'€OMETPHUHU.
[lepneHANKYISIPHOCTh TEOMETPUUECKUX IJIEMEHTOB : yueOHoe nocobue / C. B.
Jlo6anoga, H. B. Bacuna. - Mocksa ; bepnun : {upexkr-Meaua, 2020. - 70 c. -
URL: https://biblioclub.ru/index.php?page=book&id=573514 . - Pexum
JOCTyTIA: JJIA aBTOpH3. mmojib3oBareneit. - ISBN 978-5-4499-0599-4. - Tekcr :
AIEKTPOHHBIN.

5.2. Ilepuoanyeckas JuTepaTypa

Ba3sl nauaeix komnanuu «MBUCy https://eivis.ru /

[TonHOTEKCTOBAs KOJUIEKIUS KypHaIOB Ha Tuiargopme PIITHU (DnexTponnbie
Bepcuu Hay4dHbIX kypHaioB PAH) https://journals.rcsi.science/

5.3. UnTepHeT-pecypchl, B TOM YHUCJIe COBpeMeHHble NMpodeccuoHAIbHbIE
0a3bl JaHHBIX U MHGOPMAIUOHHBbIE CIIPABOYHBIE CHCTEMbI
DJ1eKTPOHHO-0uOIMoTedHble cucTeMbl (IBC):

1. 3BC «YHuBepcuTeTcKkasi 0M01M0TEKA OHJIAMH))
http://www.biblioclub.ru/

2. 9BC «JIaub» https://e.lanbook.com

.3. OopaszoBarteabHas miardopma «kFOpair» https://urait.ru/
13.
14,
15.
16.
JdIpodeccuonanbHbie 0a3bl JAHHBIX POCCHICKHUE
18.
19.
20.

4, IBC «ZNANIUM» https://znanium.ru/
5. 3BC «BOOK.ru» https://www.book.ru
6. C10 «Akagemusi» https://academia-moscow.ru/elibrary/

1. HauuonajbHasi 2J1eKTpoHHas oubamorexa https://rusneb.ru /
2. Basel nanubix komnanuu « MBUC» https://eivis.ru /

3. Hayunas 31exTponnas 0udauorexka eLIBRARY.RU (HIB)
http://www.elibrary.ru /



https://urait.ru/bcode/559591
https://urait.ru/bcode/587779
https://urait.ru/bcode/535883
https://biblioclub.ru/index.php?page=book&id=573514
https://eivis.ru/
https://journals.rcsi.science/
http://www.biblioclub.ru/
https://e.lanbook.com/
https://urait.ru/
https://znanium.ru/
https://www.book.ru/
https://academia-moscow.ru/elibrary/
https://rusneb.ru/
https://eivis.ru/
http://www.elibrary.ru/

21.4. MUAH. IToiHOTEKCTOBAaSI KOJJIEKIIHS MAaTeMATHYECKUX KYPHAIOB
http://www.mathnet.ru

22.5. ’Kypnaa KBanToBasi djieKTpoHHKa https://quantum-
electron.lebedev.ru/arhiv /

23.6. Kypnana ¥Ycnexu ¢puznveckux Hayk https://ufn.ru/

24.7. Ilon1HOTEeKCTOBASI KOJJIEKIUS KypHAaJ0B HA miiatdopme PLIHU
(DJIeKTPOHHBIE BepCHH HAYYHbIX )KypHa10B PAH)
https://journals.rcsi.science/

25.8. Ipe3uaentckast oudamoreka um. b.H. Easmmna https://www.prlib.ru/

26.9. DyiekTpOoHHAasi OUOJIMOTEYHASI CHCTEMA COIUO-TYMAHUTAPHOT0 3HAHUS
«SOCHUM» https://sochum.ru /

27.AndopManMOHHbIE CIPABOYHbIE CUCTEMBI

28.1. Koucyabtant Iliioc - cnpaBoyHasi npaBoBasi cucremMa (JI0CTyI 1Mo
JIOKAJIbHOM CeTH ¢ KOMIIBIOTEPOB OMOJIMOTEKN)

29.11podeccuonanbHbie 6a3bl JAHHBIX 3apy0esKHbIe

30.1. Kypuaas! uznareabcrsa Wiley https://onlinelibrary.wiley.com /

31.2. IToanoTekcTroBas kosieknusa KHAT eBook Collections n3aareancrea
SAGE Publications

32.https://sk.sagepub.com/books/discipline

33.3. IToanoTekcroBas kosuiekiusa KHUr EBSCO eBook
https://books.kubsu.ru/

34.4. Pecypcwl Springer Nature https://link.springer.com/,
https://www.nature.com /

35.5. Chemical Abstracts Service (CAS) SciFinder Discovery Platform
https://scifinder-n.cas.org

36.6. Questel. baza nanubix Orbit Premium edition https://www.orbit.com

37.7. IToJTHOTEKCTOBBIE KOJLUIEKIIMM KHUT U3aarejabcrsa American Institute
of Physics Publishing (AIPP Ebook) https://pubs.aip.org/books

38.8. IlosiHOTEeKCTOBAsI APXUBHAS KOJJIEKIMS KYPHAJIOB M3/1aTe/ILCTBA
American Institute of Physics Publishing (AIPP Digital Archive)
https://pubs.aip.org /

39.9. China National Knowledge Infrastructure. BJI CNKI Academic
Reference (AR) https://ar.oversea.cnki.net/

40.

41.ba3bl JaHHBIX OTKPBITOI0 A0CTyNA

42.1. KubepJlenunka http://cyberleninka.ru/ ;

43.2. AMepuKaHCKAasi MaTeHTHas 0a3a JaHHBIX
https://www.uspto.gov/patents/search/patent-public-search

44.3. Jlextopuym TB - BuaeoJsieknuu Beaymux JekropoB Poccun
http://www.lektorium.tv /

45.4. llpnopurerHblie HayuHble HanpaBJeHus PY/IH. CneunajabHbie
kosuteknmu https://priority-lib.rudn.ru/

46. ba3sbl nanubix Kyol'y

47.1. OTkpbITas cpeaa MOAYJIbHOIO TMHAMMYECKOr0 o0yueHuss KyoIl'yY
https://openedu.kubsu.ru/



http://www.mathnet.ru/
https://quantum-electron.lebedev.ru/arhiv
https://quantum-electron.lebedev.ru/arhiv
https://ufn.ru/
https://journals.rcsi.science/
https://www.prlib.ru/
https://sochum.ru/
https://sk.sagepub.com/books/discipline
https://books.kubsu.ru/
https://www.nature.com/
https://www.orbit.com/
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https://pubs.aip.org/
https://ar.oversea.cnki.net/
http://cyberleninka.ru/
http://www.lektorium.tv/
https://priority-lib.rudn.ru/
https://openedu.kubsu.ru/

48.2. ba3a y4eOHBIX IJIAHOB, Y4€0OHO-METOAMYECKHX KOMILJIEKCOB,
nyoankanmii 1 kondepennuii http://infoneeds.kubsu.ru /
49. 3. DaexTpoHHblii apxus gokymenToB KyoI'Y http://docspace.kubsu.ru /

9.4 MarepuajibHO-TeXHUYECKOE o0ecriedeHue TUCUUIIIHHBI.
MeToanueckue YyKa3aHusi I OOy4alOUIUXCH 10 OCBOCHHMI0 THCHMILUIMHBI
(MoayJist)

CornacHo nucbkMa MunuctepctBa obpazoBanus u Hayku PO Ne MOH-25486 ot
21.06.2017r «O pa3paboTke amanTHPOBAHHBIX OOpPa30BATEIBHBIX MPOTPAMMY -
PazpaboTka amanTUBHOM mNporpaMmbl HEOOXOAMMa B  ClOydyae HaJau4usi B
00pa30BaTeNbHON OpraHU3alMi XOTA OBl OJJHOTO OOYYAroIIEerocsl ¢ OrpaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBBbSI.

B ocBOGHMM JUCUUIUIMHBI WHBAJMJAMH W JIMIAMU C OrPAHUYCHHBIMH
BO3MOXHOCTSIMU 37I0pPOBbsl  OOJIBIIIOE 3HAYEHHWE HWMEET HHAMBHAyaldbHas yuyeOHas
paboTa (KOHCYJIbTalluK) — IOMOJHUTEILHOE pa3bsiICHEHUE Y4EOHOT0 MaTepurarna.

NunuBuyabHble KOHCYJIbTAIIUU M0 MPEAMETY SIBISIOTCS BaXXHBIM (DaKTOPOM,
CHOCOOCTBYIOLIUM MHJMBUYaIN3alUU O0yYEHHUSI U YCTAHOBJICHHUIO BOCIIUTATEILHOTO
KOHTaKTa MEX]y TMpenojaBareieM W OO0ydalomMMCs WHBAJIUAOM WU JIUIIOM C
OrpaHUYCHHBIMHA BO3MOKHOCTSIMHU 3/10POBBSI.

Cucrema 00y4yeHHsI OCHOBBIBAETCS Ha PAIlMOHAIIBHOM COYETAHHHM HECKOJBKUX
BUJIOB Yy4Y€OHBIX 3aHATHH (B TEpBYH OYepenb, JEKUUA U MPaKTUYECKHUX
(y1abopaTopHbIX) 3aHATHI), paboTa Ha KOTOPBIX 00JIalaeT  ONpeACICHHOM
cnenupUKoO.

IMoaroroBka K JeKIUsIM.

3HAaKOMCTBO C JUCHUUIUIMHOW IPOMCXOIUT YK€ Ha NEPBOM JIEKIHUH, TAE OT
TpeOyeTcsi He MPOCTO BHUMAHHE, HO U CAMOCTOSITEIbHOE O(OpPMIIEHHE KOHCIIEKTA.
KoHcnekTupoBanue JeKIUid — CIOKHBIA BUJT ayTUTOPHON pabOThI, TIPEAIOIaratoui
MHTEHCUBHYIO YMCTBEHHYIO AESTENBHOCTh CTyJEHTa. KOHCIEKT SBISETCS MOJIE3HBIM
TOra, KOrja 3alucaHO caMoe CyllecTBeHHoe. He Hamo cTrpeMuTbes 3ammcartb
JOCJIOBHO BCIO JIEKIMIO. Takoe «KOHCIEKTHUPOBAHUE» MPUHOCUT OOJIbILIE BpeAa, uyeM
noJib3bl. LlenecooOpa3Ho BHavalle MOHITh OCHOBHYIO MBICIIb, U3J1araeMylo JIEKTOPOM,
a 3areM 3anucarth ee. JKelareapHo 3aluch OCYLIECTBIATh Ha OJHOM CTPAaHMIIE JINCTA
WM OCTaBliAsl TMOJs, Ha KOTOPBIX IMO3JHEE, NpPH CAMOCTOSTENbHOW padoTe ¢
KOHCIIEKTOM, MOKHO CJENaTh JONOJHUTENIbHbIE 3aliCH, OTMETHTh HENOHSITHbIC
MecTa.

KoHcrekT nexkuuu Jaydiie noapa3feNsTh Ha MYHKThI, COOJIOAasi KpPacHYIO
CTPOKY. DTOMY B OOJIBIIION CTENEHU OYIyT CIIOCOOCTBOBATH BOMPOCHI IJIaHA JICKIIHH,
MpeaioKeHHble mpenogaBarensiM. Crenyer oOpamaTh BHUMaHWE Ha AaKUEHTHI,
BBIBOJIbI, KOTOpBIE JellaeT JIEKTOp, OTMe4as Haumbojee BaXKHbIE MOMEHTHI B
JEKIIMOHHOM MaTrepuase 3aMEeYaHUsIMH «BaXKHO», «XOPOIIO 3alIOMHUTH» U T.I. MOXKHO
JenaTh 3TO U C TOMOIIBIO PA3HOLBETHBIX MApKEPOB WIM PYyYeK, MOAYEPKUBAS
TEPMUHBI U ONIPEACICHUS.

Paboras Hag KOHCIIEKTOM JIEKIMHM, BaM Bcerma HEOOXOOMMO HCIIOIL30BATh HE
TOJIbKO Y4eOHHK, HO M Ty JIUTEPaTypy, KOTOPYIO MOMOJIHHUTEIHLHO PEKOMEH0BAJ
nextop. UMeHHO Takasi cepbe3Hasi, KpOTOTIAuBas padboTa ¢ JICKIIMOHHBIM MaTepraIoM
MO3BOJIUT IITyOOKO OBJIAJIETh TEOPETUYECKUM MATEPUATIOM.


http://infoneeds.kubsu.ru/
http://docspace.kubsu.ru/

IoaroroBka K NpakKTH4eCKUM (JIA00PATOPHBLIM) 3aAHATHSIM.

[ToAroTOBKY K KaXXJIOMYy TMPAKTHUYECKOMY 3aHATHIO HEOOXOJUMO HayaTh C
O3HAKOMJIEHUSI C IUIAHOM MPAKTUYECKOTO 3aHSATHS, KOTOPBIA OTPaXaeT COJACpPIKAHUE
NPEAJIOKEHHOW TeMbl. TIIaTebHOE MPOAYMBIBAHUE M HM3YYEHUE BOIPOCOB ILJIaHA
OCHOBBIBAETCS Ha MPOpabOTKE TEKYILIEro Marepuaia JIeKIMH, a 3aTeM HU3Y4YeHUs
00s3aTENbHON U JTOMOJHUTEIBHOM JINTEpaTyphbl, PEKOMEHIOBAHHON K JTAHHON TEME.
Bce HOBbBIE MOHATHS 110 U3y4aeMON TeMe HEOOXOAMMO BBIYYUTh HAM3yCTh M BHECTH B
rJIoccapuii, KOTOPBIH 11e1eco00pa3HO BECTH C CaMOT0 Havala U3y4eHHs Kypca.

[ToaroToBka K Ja0OpPAaTOPHBIM 3aHATHSIM M MPAKTUKyMaM HOCHUT pa3IAYHBIN
XapakTep, Kak IO COJAEPKAHHMIO, TaK M IO CIOXHOCTH HcnojHeHus. IIpoBeneHue
MPSAMBIX U KOCBEHHBIX M3MEPEHHI MPEIoIaraeT JeTalbHOE 3HAHUE U3MEPUTEIbHBIX
npuOOpoOB, WX BO3MOXKHOCTEH, YMEHHE BHOCUTH CBOEBPEMEHHBIC TOIMPABKU JIJIst
noJiyueHusi 0osiee TOYHBIX pe3ysbTaToB . MHorue nadopaTopHbie 3aHATUS TPEOYIOT
OOJNBIION  HCCNEAOBATEIbCKOM  pabOThl, U3Y4YEHHUS JOMOJIHUTEIBHOM Hay4YHOU
JUTEPATYPBI.

B mnponecce moAroToBKM K MPAKTUYECKUM 3aHATHUAM, HEOOXOIMMO OOpaTHUTh
0c000€ BHUMaHHE Ha CaMOCTOSITENIbHOE H3YYEHHE PEKOMEHJIOBAaHHOW JIUTEPaTypBhl.
IIpu Bcell MOJIHOTE KOHCIEKTHUPOBAHUA JIEKIIMM B HEW HEBO3MOXXHO H3JIOXKHUTH BECh
Marepuail. [loaToMy camocTosiTeNbHasE paboTa ¢ yueOHUKaMU, Y4EOHBIMU MTOCOOUSIMH,
HAay4YHOM, CIPABOYHOW JMUTEPATypoOM, MaTepuajlaMy IEPUOJAMYECKHX H3JaHUU H
WNurepHeTa siBnsierca Hanboiee 3PPEeKTUBHBIM METOOM MOJYyYEHHUS TONOJIHUTEIbHBIX
3HAHW, MO3BOJISIET 3HAYUTENILHO aKTUBU3UPOBATH MPOLIECC OBJIAJICHUA HHPOPMALIUEH,
CrocoOCTBYET OoJiee TTyOOKOMY YCBOEHHUIO M3y4aeMOIo MaTepuania.

3ammTa J1a00paTOpHbIX PabOT AOJKHA MPOUCXOAUTH, KaK MPABUIIO, B YacChl,
OTBEJIcHHbIE Ha JaboparopHble 3aHiATHA. CTyIEeHT MOXET OBITh JONYyLIEH K
cleyrolen 1abopaTopHO paboTe TOJIBKO B TOM Cllydae, €CJIM Y HEro He 3alllUIICHO
He OoJiee IBYX MPEAbIIYIINX PadoT.

PexoMenaanuu no padore ¢ JuTepaTypoii.

Paboty ¢ nuteparypoii menecooOpa3HO HadaTh C U3Y4YEHHUsS OOIKUX pabOT To
TeMe, a TaKkKe Y4YeOHHMKOB M Y4eOHBIX mocoOuil. Jlaiee pekoMeHIyeTcsl MeperTH K
aHaIM3y MOHOTpauil M cTaTel, pacCMaTPUBAIONINX OTACIBbHBIC ACIICKTHI MPOOJIEM,
M3y4aeMbIX B paMKaxX Kypca, a Takke O(UIMAIBHBIX MaTEepPHAIOB U

HEOIMyOJIMKOBAHHBIX JTOKYMEHTOB (Hay4HO-UCCIIEIOBATEIIbCKUE paboTHhI,
JUCCepTallii), B KOTOPBIX MOTYT COJEPkKAThCSI OCHOBHBIE BOIPOCHI H3ydaeMoil
poOJIEMBI.

PaboTy ¢ HMCTOYHMKAMHM HAJ0 HAYWHATh C O3HAKOMUTEIIBHOTO UTCHUS, T.€.
MIPOCMOTPETh TEKCT, BBIACISS €ro CTPYKTYpHble eAuHULbL. [Ipr 03HAKOMUTEIBHOM
YTEHUW 3aKJIaJKaMH OTMEYAIOTCAd TE€ CTPaHUIIB, KOTOphie TpedyroT Ooiee
BHUMATEIbHOT'O U3yUYECHMUSI.

B 3aBucuMocCTH OT pE3ynbTaTOB O3HAKOMUTEIHHOTO UTEHHUS BBIOMpPACTCS
JTanbHENIMiA crmocod paboThl ¢ UCTOYHUKOM. Ecnmu juist pasperieHus moCTaBICHHON
3a/1auu TpedyeTcs U3y4eHHe HEKOTOPHIX (DParMEHTOB TEKCTA, TO MUCTOIB3YETCS METOT
BBIOOPOYHOTO UTeHUA. ECiM B KHUTE HET TOJIPOOHOTO OTJIaBJICHHUS, CIEAyeT 00paTUTh
BHUMaHUE YUEHHKA Ha TTPEAMETHbIE U UMEHHbBIC YKa3aTellu.



N36pannble (parMEHTHI UM BECh TEKCT (€CIU OH LEIMKOM UMEET OTHOLIEHHE K
TeMe) TpeOyIT BIyMYHMBOI'O, HETOPOIUIMBOI'O UYTEHUS C «MBICIIEHHON MpPOpadOTKOID»
maTtepuana. Takoe yTeHHe MNpeAnosiaraeT BblAEIEHHE: 1) TJIABHOTO B TEKCTE; 2)
OCHOBHBIX apryMeHTOB; 3) BbIBOJOB. Oco0oe BHHMMaHuE cieayeT oOpaTUTh Ha TO,
BBITEKAET TE3UC U3 APIYMEHTOB MJIU HET.

HeoOxoaumo Takke npoaHaIU3UpOBaTh, KAaKUE U3 YTBEPKIACHUIM aBTOpa HOCST
poOJIeMaTUYHBINA, TUHIIOTETUYECKHUI XapaKTep, U YIOBUTh CKPBITHIE BOIIPOCHI.

[TonsiTHO, UTO yMEHHE TakuM 00pa3oM padOTaTh C TEKCTOM MPUXOIUT JAJEKO
He cpasy. Hamnyummii cnoco® HayduThCs BBIACNATH TJIaBHOE B TEKCTE, yJIAaBIUBATh
poOJIeMaTUYHBIA XapaKTep YTBEPKAECHUM, 1aBaTh OLIEHKY aBTOPCKOM MO3UIUU — 3TO
CPaBHUTEIBHOE YTEHUE, B X0JI€ KOTOPOro Bbl 3HAKOMHUTECH C PA3TMYHBIMU MHEHUSIMU
0 OJAHOMY U TOMYy K€ BOIIPOCY, CpPaBHHBAE€TE€ BECOMOCTb M JOKAa3aTEIBHOCTb
apryMEHTOB CTOPOH U JI€JIAa€Te BBIBOJ O HauOOJbIIEH yOeAUTEIbHOCTH TOM UM MHOM
HO3ULINN.

Ecnu B nuteparype BCTpedaroTCs pa3HblEe TOYKM 3PEHHUS 0 TOMY WJIH HUHOMY
BOIIPOCY H3-3a CJIOKHOCTH IMPOLIEAIINX COOBITHM W MPABOBBIX SIBICHUM, HENb3sI UX
oTBeprarb, He pazoOpaBmuch. [Ipy Hamuuuu pacxoXIEHUN MEXITy aBTOpaMH
HEO0OXOMMO HAWTH palMOHAJIBHOE 3€PHO y Ka)XJO0ro U3 HUX, YTO MO3BOJUT TIyOxe
YCBOUThH MpEAMET HU3Y4YeHHs] M Oojee KPUTUYHO OLEHUBATh H3y4aeMbl€ BOIPOCHI.
3HaKOMSICb € OCOOBIMM TIO3UMLUSMH aBTOPOB, HYXHO OIPEACNATh HX CXOXKHE
CYKJI€HUS, apTyMEHTBI, BBIBOJbI, @ 3aTEM CPABHUBATH UX MEXKIY COOOIU W MPUMEHSThH
U3 HUX Ty, KOTOpas Oosiee yOenuTenbHa.

CnegyrommmM 3TanoM pabOThl € JUTEPATYPHBIMH HCTOYHHKAMU SIBIIAETCS
CO37]aHNE KOHCIIEKTOB, (PMKCUPYIOIIUX OCHOBHBIE TE3UCHI U ApPTyMEHTHI.

Takum 006pazom, pu paboOTe C HCTOYHUKAMHU U JIUTEPATYPOU Ba)KHO YMETh:

—  CONOCTaBJISITh, CpPaBHUBATD, KJIaCCU(UIIUPOBATh, TpYIIUPOBATD,
CHUCTEMaTU3UPOBaTh MHOOPMALIMIO B COOTBETCTBUU C ONPEACICHHON YyueOHOM
3ajauei;

— 0000mares MOJYYEHHYHO  UH(OpMalMIO, OIEHHMBATh  MPOCIYIIAHHOE U
MIPOYUTAHHOE;

— (ukcupoBaTh OCHOBHOE COJepKaHHe COoOIeHn; (HopMyIupoBaTh, YCTHO U
MUCBMEHHO, OCHOBHYIO HJIEI0 COOOIIEHHUS; COCTaBJATh IUIaH, (popMynHpoBaTh
TE3UCHI;

— TOTOBHUTDB U IIPC3CHTOBATL PA3BCPHYTHIC COO6HICHI/I$I THUIIA JOKJIada,

— pabotatb B pa3HbIX peXMMax (MHAMBUAYaAJIbHO, B Mape, B TpyMmme),
B3aMMOJIEUCTBYS JIPYT C IPYrOM;

— TOJB30BaThcs pedepaTUBHBIMU U CIIPABOYHBIMU MaTEpHUATIAMU;

— KOHTPOJIUPOBATh CBOM JCUCTBUS M JCUCTBUS CBOMX TOBApPHUILECH, OOBEKTHUBHO
OLICHMBAThH CBOM JICHCTBHSI;

— oOpaluartbcs 3a TOMOIIBIO, TONOJHUTEIbHBIMH Pa3bICHEHUSIMHU K MPEoaBaTesio,
IPYTUM CTYIEHTaM;



II0JIb30BaThCs JIMHIBUCTUYECKOM WM KOHTEKCTYyaJIbHOW JOraJKOM, CIOBapsAMU
PA3IMYHOIO XapakTepa, pas3jUYHOrO poAa IIOJACKAa3KaMH, OIOpaMU B TEKCTE
(kTIOYEBBIE CIIOBA, CTPYKTYpa TEKCTA, MPEABAPSIONIast HHPOPMAIUS U IP.);

WCIIOJIb30BaTh MpPU TOBOPEHUU M TMHUChME mepudpa3, CHHOHUMHYHBIE CPE/ICTBA,
CJIIOBA-ONMCAHUsl OOMMX TMOHATHWA, pa3biACHEHUS, NIPUMEPHI, TOJKOBAHUS,
«CJIOBOTBOPYECTBOY;

NOBTOPATh WJIM Tepedpa3upoBaTh peEIUIMKYy cOOecelHMKa B TMOJTBEPKIACHUU
MMOHMMAHUS €r0 BBICKA3bIBAHUS WIIA BOMIPOCA;

00paTUThCS 3a MOMOIIBIO K COOECeTHUKY (YTOUYHUTH BOIIPOC, IEPECIPOCUTH U JIp.);

MCIIOJIh30BaTh MHMUKY, KECThI (BOOOIIE W B TEX CIydasX, KOT/a S3BIKOBBIX
CpPEICTB HE XBaTaeT I BBIPAKEHUS TEX WIM HWHBIX KOMMYHUKATHUBHBIX
HaMEpPEHHUI ).

IHoaroroBka K MpoMeKyTOYHOM aTTEeCTALMM.
[Ipu moATrOTOBKE K IPOMEKYTOYHOM aTTeCTallUU 11eTIeCO00pa3Ho:
BHUMATEJIBHO U3YUYUTh IEPEYEHb BONPOCOB U OIPEAECIUTh, B KAKUX MCTOYHHKAX

HaxogATcCsa CBCACHU, HCO6XOI[I/IMBI€ JJIA OTBE€TA HA HUX,
— BHHMATCIIBHO IIPOYUTATh PCKOMCHIOBAHHYIO JITUTCPATYPY,
— COCTaBUTb KpAaTKHC KOHCIICKTBEI OTBCTOB (HJ'IaHBI OTBGTOB).

B ocBoeHMM OUCHUIIIMHBI

WHBAJIIMAAMHW W JHUOaMuM C OIpaHNUYCHHBIMU

BO3MOKHOCTSIMH 37IOpPOBbSI OOJIBIIIOC 3HAYCHHWE HWMEET WHAWBHUAyalbHas ydcOHas
paboTa (KOHCYJIbTAIlUN) — TOMOJIHUTEIBLHOE Pa3biCHEHUE YUeOHOT0 MaTepuaa.
NunuBryabHbIe KOHCYIBTAIIUN 10 TIPEAMETY SIBISIOTCS BaXXHBIM (DaKTOPOM,
CIIOCOOCTBYIONTUM WHANBUIYTN3AIMN O0yUYCHHUS U YCTAHOBIICHUIO BOCITUTATEIILHOTO
KOHTaKTa MEXIy TpernojaBarejeM W OOydYaroIIUMCS HWHBAIUIOM WA JIMIIOM C
OTpaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI.

Tabmuma Ne 10 MarepualbHO-TEXHUYECKOE

obecrieyeHne 10 JUCLUIUINHE

(MoyITIO)
HaumenoBanue OcHaleHHOCTh ITepeyeHb TMIEH3UOHHOTO
crenuaabHbIX crennaabHbIX NMPOrpaMMHOI0
NMOMelleHn i NOMelleHNH obecreyeHust

VYuebnas aynutopus s | O6opynoBanue:  gocka | He tpebyercs

MPOBEICHUS ayIUTOpHAas,

3aHSATUA  CEMUHAPCKOTO | YYCHUUECKHUE CTOJIBI,

TUIA; CTYJIbsI

yueOHas ayIUTOPUS

IIPOMEXYTOUYHOU

aTTeCTalllH;

yueOHas ayJIUTOPHS

IPYIIOBBIX u

WHJIUBUYAJIbHBIX;

KOHCYJIbTALIMI




Aynurtopust Ne 402

353900
KpacHomapckuii  kpaii,
T. HoBopoccuiick,

yi. KomMmyHHCTHYECCKAsS
Ne 36

VYyebnas ayauropus s
MPOBEICHUSA 3aHATUI
JIEKIITUOHHOTO TUIIA;
yueOHbIe ayAUTOPHH IS
[IPOBEICHHUS 3aHATHUN
CEMUHAPCKOI'0 THUIIA;
yueOHas ayJIUTOPHUS
IPyIIIOBBIX "
WUHIAUBUYAJIBHBIX
KOHCYJIbTAllNH;

y4eOHbIE ayIUTOPUH AJIs
IPOBEJACHUST  TEKYILETrOo
KOHTPOJIA U
IIPOMEKYTOUYHOU
aTTECTallNH;

VYyebOnas aygutopus

Ne 403

353900

KpacHomapckuii  kpai,
r. HoBopoccuiick,
yin. KommyHuctrueckas

Ne 36

O6opynoBanue:
ayIUTOpHAs,
YUYCHUYECKUE
MIEPCOHATBHBIN
KOMITBIOTED,
MYJIbTUMEIUHBIN
IMPOCKTOP, DKpaH I
MPOCKIIMOHHONW TEXHUKH
CTYJIbS, AIEKTPOHHBIN
THD, WUHJIUKATOP
PaIMOAKTUBHOCTH
(PAHEKC),
TpaHCIIOPTHAs
DJIACTHYHAS,
TKaHEBBIC
KOMIIJICKT
VHIUBUIYAJIBHOMN
FPaXXJaHCKOM  3allUTHI,
BOMCKOBOM pudop
XUMHUYECKOUN pa3BeaKU

JO0CKa

CTOJIBI,

IIIruHa

HOCHUIIKHN
MUC,

WInRAR,
['ocynapcTBeHHBI KOHTPAKT
Ne13-0OK/2008-3
MicrosoftWindowsServerStd
2003, ['ocynapcTBeHHBIN
koHTpakT Nel3-OK/2008-2
(Homep JUTICH3UN -
43725353)
MicrosoftWindowsOffice
2003 Pro, I'ocygapcTBEHHBII
koHTpakT Nel3-OK/2008-3
(Homep JULIEH3UU -
43725353)

VYyebnas ayauropus s
MPOBEICHUSA 3aHATUN
JICKITMOHHOTO THUTIA;
y4yeOHasi ayAuTOpUM st
MPOBEICHUSA 3aHATUN
CEMUHAPCKOTO THUTIA;
yaeOHast ayIUTOpUS
IPYIIIOBBIX u
WHIUBUTy JTbHBIX
KOHCYJIbTALIHM;

yueOHasi ayauTOPUU st
MPOBEACHHUS  TEKYIIETO
KOHTPOJIS U
IIPOMEKYTOUYHOU
aTTecTalluu.

VYyeOnast aynutopus

Ne 305

O6GopynoBanue:

yueOHasi MeOenb, J0CKa
yueOHas, y4eOHO-
HaAJIAHbIE nmocoous,
MOJIOEPTHI

He tpebyetcs




353900
KpacHomapckuii  kpaii,
T. Hosopoccurick,

yi1. KoMmyHHCTHYECKas
oM Ne 36

VYyeOHas ayJIUTOPHUS
IUIS TPOBEJICHUS 3aHATHI
JEKIIMOHHOTO THUIIA;
yueOHasi ayauTOpHs IS
IIPOBEICHUS
3aHATUA CEMUHAPCKOTO
THUIA;
yueOHas ayIUTOpUs
MIPOMEKYTOUHOU
aTTECTalllH;
yueOHas ayIUTOpUs
IPYIIOBBIX u
WHJIUBUIYAJTbHBIX
KOHCYJIbTallH;

VYyeOnas aynutopus
Ne 306
353900
KpacHomapckuii  kpai,
r. HoBopoccuiick,
yi1. KommyHucTHueckas
oM Ne 36

O6opynoBaHue:
TEJICBU30D,
BUICOMAarHUTO(OH;
y4eOHO-HaTISIIHbIE
mocoous (TeMaTHYCCKHUE
WLTIOCTpAIMK), ydeOHas
Mebenb, Jocka ydeOHas,
CILINT-CHCTEMA

He tpebyetcs

VYyeOHnas ayJIUTOPHUS
JUISL TPOBEICHUS 3aHATUI
JEKIIMOHHOTO THUIIA;
yueOHasl ayAuTOpUs IS
MIPOBEACHUS
3aHATUN CEMUHApPCKOIO
THUIA;

yueOHast ayIUTOpUs
MIPOMEKYTOUHOU
aTTECTaIuY;

yueOHas ayIUTOpUs
IPYIIIOBBIX u
WHIUBUTyJTBHBIX
KOHCYJIbTALIHM;

VYyeOHast ayquTOpHst
Ne 304

353900
KpacHomapckuii  kpaii,
I. HoBopoccuiick,

yi1. KoMmyHHCTHYECKAs

O6GopynoBanue:. yuyeOHO-
HaIJISTHbIC nocooust
(TemaTu4eckue
WLTIOCTpALMK), ydeOHas
Me0elb, MOJIbOEPThI

He tpebyetcs




oM Ne 36

VYyebHas ayautopus s
IPOBEICHUS 3aHSTHH
JIEKIIMOHHOTO TUIIA;
yuebHasi ayAuTOpUH IS
MPOBEACHUSA 3aHATUI
CEMUHAPCKOI'0 TUIIA;

O6opynoBanue:
MYJIbTUMEIUNHBIN
IPOEKTOP,
MEPCOHATBHBIN
KOMIIBIOTED, yueOHas
MeOenb, JT0cKa ydeOHas,

JKpaH,

WInRAR,

['ocymapCcTBEHHBIN KOHTPAKT
Ne13-OK/2008-3;
MicrosoftWindows XP,

l'ocynapcTBeHHBI KOHTPAKT
Nel13-OK/2008-3;

yueOHas ayIuTOpHs | yueOHO-HATTISAHbIC MicrosoftWindowsOffice
IPYHIIOBBIX u | mocobust (temarmueckue | 2003 Pro, 'ocygapcTBeHHBIM
WHANBUIYaTbHbBIX WJUTIOCTPAIIIH ), koHTpakT Nel3-OK/2008-3
KOHCYJIbTAIINH; pe3eHTalun Ha | (Homep JUIEH3UN -
yueOHasi ayJAMTOPHH IS | 3JICKTPOHHOM HocuTene, | 43725353);

NPOBEICHUsS]  TEKYIEro | BRIXOJ, B WHTEpHET, | KoHcynbTanT [Tmoc,
KOHTPOJIS U | CIUIUT-CUCTEMA HoroBop Nel77/948 oT
IPOMEKYTOUHOMN 18.05.2000.

aTTeCTalluy;

VYyeOnast aynutopus

Ne 301

353900

KpacHomapckuit  kpap,

T. Hosopoccuiick,

yn. KommyHnucrrnueckas

oM Ne 36

VYyebnas aymutopusa s | O6opynoBaHue: WInRAR,

MPOBEACHUSA 3aHATUHN | MYJIBTUMEIUMHBIN ['ocynapcTBeHHBI KOHTPAKT
JIEKIIMOHHOTO THUIIA; | IPOEKTOP, skpaH, | Ne13-OK/2008-3;

ydeOHasi ayAuTOpHH IS | IEPCOHATBHBIH MicrosoftWindows XP,
MPOBEACHUSA 3aHATUH | KOMIIBIOTED, yueOHas | [locynapcTBeHHBIN KOHTPAKT

CCMHHApPCKOTI'O THUIIA,

yueOHast ayJIUTOPUS
IPYMIIOBBIX u
WHANBUIYaTbHBIX
KOHCYJIbTAIIH;

yuyeOHasi ayAUTOPUU st
MPOBEJCHUS  TEKYIIETO
KOHTPOJIS u
MIPOMEXKYTOUYHOU
aTTecTaluu;

VYyeOHast ayquTopus
Ne 302

353900
KpacHomapckuii  kpaii,
r. HoBopoccuiick,

yi1. KoMMmyHHCTHYECKAsS
noM Ne 36

Mebenb, Jocka ydeOHas,
y4eOHO-HAIJISTHbIC
nocooust (TeMarudecKue
WUTIOCTPALINH ),
IPE3CHTAINH Ha
AJICKTPOHHOM HOCHTEIIE,
BBIXOJIT B  WHTEPHET,
CIUIMT-CHCTEMA

Ne13-OK/2008-3;
MicrosoftWindowsOffice
2003 Pro, I'ocynapcTBeHHBIN

koHTpakT Nel3-OK/2008-3
(Homep JIULEH3UHU -
43725353);
Koncynprant [roc,
JloroBop Nel77/948 oT
18.05.2000.




Jlnst camoctoaTenbHONM paboThl OOYyYaArOMIMXCSl MPEyCMOTPEHbI MOMEIICHMUS,
YKOMIUIEKTOBAHHBIE CIEIHUATU3UPOBAHHON MeOEebl0, OCHAILEHHbIE KOMITbIOTEPHOU
TEXHUKOM C BO3MOXHOCTBIO MOJKIIOUeHUs K ceTu «VHTepHer» u olecrneueHueM
JI0CTYyIa B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

HanmenoBanue OcHanieHHOCTh Ilepeuenb
MTOMEIICHUN TS MTOMEICHUN TS JIMLIEH3UOHHOT O
CaMOCTOSITENIbHOU CaMOCTOSITETIbHOM MPOTPaMMHOTO
paboTHI O0YYAIOIIHXCS paboThI O0yUYAIOIIHUXCS obecrieueHus

[Tomemenue s | Mebenb: yueOnas | WInRAR,
CaMOCTOSITEIIbHON MeOenb ['ocymapcTBeHHBIM
paboTel  oOyuaromuxcs | Kommiekr KOHTPAKT Nel3-
ayJIuTOPHS CIIeLIMAIM3UPOBAHHOMN OK/2008-3;
Ne 302 mebOenu: kommbiotepHbie | MicrosoftWindows  XP,
353900 CTOJIBI INocynapcTBeHHBINM
Kpacuogapckuit  kpait, | ObopynoBanue: KOHTPAKT Neol3-
T. HoBopoccuiick, | kommnbioTepHas TtexHuka | OK/2008-3;

yn. KommyHnucrrnueckas

C IIOAKJIFOUCHUEM K

MicrosoftWindowsOffice

oM Ne 36 HH(pOpMAITMOHHO- 2003 Pro,
KOMMYHUKAITMOHHOU I'ocymapcTBeHHBINM
cetm  «/HTEpHET» W | KOHTPAKT Nel3-
JOCTYTIOM B | OK/2008-3 (Homep
AIEKTPOHHYIO nunensuu - 43725353);
uH(OPMAIMOHHO- Koncynbrant [Troc,
obpazoBarenbHyto cpeny | JloroBop Nel77/948 ot
obOpazoBaTeIbHON 18.05.2000.
OpraHu3alllu, BeO-
KaMephl,
KOMMYHUKAIIMOHHOE
00opynoBaHue,
obecrnieynBaroIiee

JOCTYN K CETH WHTEPHET
(MpOBOAHOE COEIMHEHHE
u OecrnpoBOJIHOE
COETMHEHHE o
texHosorun Wi-Fi)




