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1. OCHOBHAS YACTb PABOUYEN ITPOT'PAMMBbBI

1.1 Ieau v 3aaa4M U3yYeHHUs TUCHUNIMHBI.

Ieap w3ydeHHUs AWCIUIUIMHBI 3aKII0YaeTCs B (OPMHUPOBAHUU Y CTYACHTOB
3HAHWH W HABBIKOB B OOJIACTH YEPUYCHHUS M OCHOB HAYepPTATCIBbHOW T'COMETPHH,
Pa3BUTHM TPOCTPAHCTBEHHOTO MBINIICHUS ¥ YMEHHHM WCIOJIb30BaTh HX B
KOMITHIOTEPHBIX TEXHOJOTHUSAX I MOCTPOCHUS T€OMETPUUYSCKHX MOJCIICH CIIOKHBIX
0OBEKTOB.

Baxxnas Mmerogmdeckas 3ajada Kypca - J1aTh 3HAHHS 3aKOHOB OOpa3OBaHUS
YepTekKel CYMECTBYIOMMUX W KOHCTPYHPYEMBIX OOBEKTOB, MO3BOJISIONINE PEIIATh
reoMeTpruYecKue 3aaadu rpadudecku, chopMupoBaTh yMEHHE CTYJIEHTOB paboTaTh C
pasIMYHOM TI0 BHJIY W COJEpKaHWIO rpaduyecKoli HHPOpMaNHel, OCHOBaM
rpaduIecKoro TIPEICTABIICHUS uHbOpMaIIH, METOAaM rpadugecKoro
MOJICITUPOBAHUS TE€OMETPUUECKUX OOBEKTOB, IpaBUJIaM Pa3pabOTKU U o(opMIICHUS
KOHCTPYKTOPCKOM JOKyMEHTauuu. HayduTh CTYIeHTOB TNIpaBUjiaM MOCTPOSHUS
H300paKeHUH MPOCTPAHCTBEHHBIX T€OMETPUICCKUX 00OBEKTOB Ha TUIOCKOCTH.

1.2 Mecro nucunmiunabl B ctpykrype OOII BITO.

JucunmuimHaa « OCHOBBI YEPUYEHUS W HAYEPTATEIbHOM T'€OMETPUM» OTHOCHUTCS K
0azoBoii yactu npodeccuonanpHoro nukia (61.0.10.09).

Jlist ocBoeHUs TUCUUIIITMHBI «OCHOBBI YEPUYEHUS M HAYEPTATEIbHOM T€OMETPHUID)
CTYJIEHTBI UCIIOJIb3YIOT 3HAHMSI, YMEHUS, HABBIKU, CPOPMUPOBAHHBIE HA MPEIBIIYIIEM
ypOBHE 00pa30BaHUSI.

N3yyenne naHHOM JHUCLUMIUIMHBI SABJIAETCS HEOOXOAMMOW OCHOBOM s
HOCIIEAYIOUIET0 U3YYeHUs] JUCHUIUIUH «PucyHok», «Xy10)kecTBEHHOE 0(OpMIICHHE B
oOpasoBarensHOM yupexkaenun» U «KommbrorepHas rpaduka/KommbroTepHbie
TEXHOJIOTHH B XYJI0’KECTBEHHOM 00pa30BaHUN.

B cootBerctBUM ¢ pabouuM ydeOHBIM IJIAHOM JUCHMIUIMHA H3ydaeTcs Ha 1
Kypce 1o ouHoi (popMe oOyueHus. Bua mpoMeKyTOUHOM aTTecTalluy: SK3aMeH.

1.3 IlepeyeHb NJAHHPYEMBbIX pe3yJIbTATOB O0y4YeHHUs] MO JAUCHHUILINHE
(Moay/10), COOTHECEHHBIX ¢ IUIAHMPYEMbIMH pe3yJbTaTaAMHU OCBOCHUS
00pa3oBaTe/IbHOM MPOrpaMMBbl.

N3yuenne paHHON y4yeOHOM MAMCHMIUIMHBI HalpaBieHO Ha (OPMHPOBAHHE Y
0o0y4Jaronnxcst KOMIEeTeHII:
Tabnuua 1. [lepeuens miaHUpyeMbIX pe3yIbTaTOB 00YUYEHHUS M0 AUCLUIINHE

Koa u HaumeHoBaHue
HHAMKATOPA* 1OCTUIKEHUS Pe3yabTarhl 00y4yeHHs 10 JUCHUILIHHE
KOMIIeTeHIIUH
IIK-3
CniocoOeH onpeaesiTh UIIK-3.1 3HaTh OPUHUMIBI MOCTAHOBKU MLENEH H
IeJaroruyecKue el u 3a7a4, IUIAHUPOBAHMUS  Y4eOHBIX  3aHATUM B
3aJ1aui, MJIAHUPOBATH 3aHSITHS | XyJ0KECTBEHHO-TBOPYECKOM 001acTH 00pa3oBaHusl;




U (WJIM) [IUKJIBI 3aHATUH,
HaIpPaBJICHHBIX HA OCBOCHHE
n30paHHOTO BUA
JeATeIIBHOCTH (001acTH
OCHOBHOTO U (MJIN)
JIOTIOJTHUTEILHOTO
oOpa3oBaHMUs)

NIIK-3.2 VYmMeTs mu1aHupoBaTh 00pa3oBaTEIbHBIN
npouecc, 3aHiaTuss ¢ (WIK) [UKIbl  3aHATHH,
pa3pabaThIBaTh CLIEHAPUU JOCYTOBBIX MEPOIPHUATUI
C y4eTOM 3aJlad U OCOOCHHOCTEH 00pa3oBaTEIHHOU
MPOTpaMMBbl; OMPENEITh (HAKTUISCKUNA YPOBEHB
MOJATOTOBJICHHOCTH, BO3PACTHBIC U UHIUBUYAIbHBIC
O0COOCHHOCTH  oOOydamomuxcs (B TOM  YHUCJE
0JIapEHHBIX neren u oOy4Jaronmxcs C
OTrpaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI);

UIIK-3.3 Bmagets: crocobamMu ©W  MeETOIaMU
MOCTAHOBKM  TEJarorudeckux Iejaed U 3ajad,
MJIAHUPOBAHUS YUEOHBIX 3aHATHI B XYJ10’KECTBEHHO-
TBOpYECKOM  00JIacTU  OCHOBHOM u  (WJiM)
JOTIOJIHUTEIILHOTO o0pa3oBaHus; criocobamu
JTUATHOCTUKH U BEISIBJICHUS YpOBHS
MOATOTOBJICHHOCTH, a TaKKe BO3PAaCTHBIX W
WHJMBUTyJIBHBIX OCOOCHHOCTENW 00yYarouXcCsl.

ITK-6

CrnocobeH pazpabaThiBaTh
Jr3aiiH-MaKeT (3CKU3) OO0BEKT]
BU3YyaJIbHOM MH(pOpMAIIHH,
UJIeHTUPUKAIINT 1
KOMMYHUKAIIH,
MOTOTABIMBATh Tpad)UUeCKue
MaTepuabl A1 OCYIIECTBICHU
KyJIbTYPHO-TIPOCBETUTEIHCKOMN
NeSATETLHOCTH

HIIK-6.1 3HAaTE: MIPUHIIHATIBI OpraHU3aIUU
BU3yaJIbHOM MHGOpPMAIMU Ha U300pa3UTENIbHOM
IJIOCKOCTA U B OOBEMHO-TIPOCTPAHCTBEHHOU CpeJie;
poheCCUOHANIBHYIO TEPMHUHOJIOTHIO, HEOOXOIUMYIO
st pa®oTel Haa rpadUueCKUMU, KUBOIMUCHBIMHU
ACKM3aMU U JCKHU3aMU OOBEKTOB JIEKOPATHUBHO-
MPUKJIATHOTO UCKYCCTBA; KOMITBIOTEPHOE
nporpaMMHOE  OOecredeHue, UCIOJIb3yeMoe B
Tu3aiiHe OOBEKTOB  BHU3YyalbHOU  WHGMOpMAIINH,
UACHTU(UKAIIMA 1 KOMMYHUKAITUY;

HIIK-6.2 VYmeTh 00OCHOBBIBATH  COOCTBEHHOE
pEIICHUE OpraHu3alii BH3yaJIbHOW HH(POPMAIIMH Ha
HU300pa3UTEIPHON  IIJIOCKOCTH HW B 0O0BEMHO-

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

uH(popMaInm, UICHTU(PUKAIUN 1 KOMMYHUKALINH;

NIIK-6.3  Bmagets  cmocobamMu  pa3paboTKu
rpaduyecKkux, JKUBOIMUCHBIX JCKU30B U OICKHU30B
OOBEKTOB JAEKOPATUBHO-TIPUKJIAJHOTO HCKYCCTBA,;
croco6aMu MOJArOTOBKU IpapUuecKux, >KUBOMUCHBIX
U JIGKOPATUBHO-TIPUKIAAHBIX ~ MaTepUajioB IS
OCYIIECTBICHUS KYJIbTYPHO-TIPOCBETUTEILCKOM
JeSITEIbHOCTH.




Pe3ynbpTaThl 00y4eHHs MO JUCHUIUIMHE JOCTUTAIOTCS B pAMKaxX OCYIIECTBICHUS
BCEX BUJIOB KOHTAKTHOM M CaMOCTOSATENIbHON pabOThl 00YUaIOIIUXCSl B COOTBETCTBUU C
YTBEPKJICHHBIM YYEOHBIM ILJIAHOM.

Nuaukatopsl TOCTHXKEHHUS] KOMIIETEHIIMNA CUUTAIOTCS C(OPMUPOBAHHBIMHU TIPU
JOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB OOyUEHHUS.

2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBbI

2.1 PacnipeesieHue TPYA0EMKOCTH JMCIUIIJIMHBI 10 BUAAM PadoT.
OOmas TpyI0EMKOCTh TUCITUIUTHHBI cocTaBisieT 3 3ad.ex. (108 gacon).

Tabnuua 2. Pacnpenenenue 4acoB 1o Bugam padoT

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

KonrakTHas paéoTa, 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 koHTaKTHas padora: 2,3 |23 - - - - - -
KonTposns camoctosiTenbHOM 2 2 i ] i i ] ]
paboTtsl (KCP)
KoHTtposb camocTosATenpHOM
pabotsl (KCP) Kypcosas pabora ] ] ] ] i i ) )
[IpomexxyTouHas arTecTauus
(UKP) 03 | 03| - - - - - -
CamocrosiTesibHas padoTa, B 27 97 i ) i i _ )
TOM YHCJIE:
Kypcosas pabora - - - - - - - -
[TpopaboTtka yueGHOTO
(TEOpETUYECKOT0) MaTepuana ] ] i ] i i ) )
BrinonHeHne HHAUBUIYATBHBIX
3aIaHui ) ) i ) i i ) i
IToaroroBka K TeKkymemMy
KOHTPOJTIO ] ] i ] i i S
Konrtpoan: 26,7 | 26,7 | - - - - - -
IToaroroBka K 3K3aMeHy 26,7 | 26,7 | - - - - - -
Hroro 108 - - - - - - -

543 | - | - 2B




KOHTaKT
Hasl
padora

3a4. e/ 3 - - - - -

KypcoBblie He mpeaycMOTpeHBbI.

Tabnuna 3. Pacnpenenenue BUAOB y4eOHOM pabOThl M MX TPYJOEMKOCTH IO
paszzenaM JUCHUILTUHBI (OuHas popma 00yUeHUs).

Ne KoauvecTBo yacoB
pasaeia HaunmeHnoBaHue pa3iena Bcero | Kourakrhas padora
JI JIAb | KCP | CP
1 2 3 4 5 6 /
1 BBenenue 5| oOmue 2 2 - - -
MOJIOKCHUS TUCIUIIAHBI.
2 Cnioco0b1 rpaguyecKux 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
T€OMETPUUYECKUX TEI
POCHUPYIOIIUMHU
TIJIOCKOCTSIMH.
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.
HUTOT0 81 18 34 2 27
IIpomexyrounas arrecrauus (MKP) 0,3
IToaroroBKa K 3K3aMeHy 26,7
BCEro 108

2.2 Conep:kaHue pa3ieioB (TeM) IMCHUNIMHBI

2.2.1 3angaTHA JeKIIUOHHOT'0 THIIA
Taomuna 4. 3aHaTrs TEKIIUOHHOTO THUIIA




Ne HaumeHoBaHue Conepxanue pasiena ®opma
pasaeJa pasaeJa TeKylIero
KOHTPOJIA

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

MIOJIOKEHUS
JTUCLUTITUHBI.

2 Crioco6b1 [IpoekuMOHHBI MeTOA 0TOOpaXeHUs MPOCTPAHCTBA -
rpaduyeckux Ha IUIOCKOCTh. LleHTpasibHOE, mapamienpHOE U
M300paXEeHUM. OpPTOTrOHAJILHOE IIPOCLIMPOBAHHUE. OcHoBHbIE
Merto npoeKiuii. | CBOMCTBA. Bunpl  00paTUMBIX ~ W300pa)KECHUIA:

KOMIUIEKCHBIN uepTesxk MoHxka.

3 Touka u npsmas. | IIpoennpoBaHue TOYKM HAa JABE U TPU B3aUMHO PI'3
NepueHIuKyIsipHble T1ockocTH. KoopauHaTel TOUkn
B CHUCTEME KOOPAMHATHBIX TJIOCKOCTEH.
Touka B ueTBepTsAX M OKTaHTax. 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 Croco0mI Crioco6s1 TTpeoOpa3oBaHMsl KOMIUIEKCHOTO YepTexkKa. PI'3
npeoOpazoBanus | BBeneHue HOBBIX MJIOCKOCTEH MPOEKITUH.

MIPOEKITUH. [nockonapaiuienbHOE  mepemenieHue. Bpamenue
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 Tela. PI'3
MOBEPXHOCTHU U [IpoenpoBanrie MHOTOIPaHHUKOB W TE€J BpalleHUs
Tena. Ha TPH TUIOCKOCTHU TTPOCKITUH.

Pa3BepTkH moBepxHOCTENM r€OMETPUUECKHUX TET.

7 [Tepeceuenne [Tepeceuenne reOMETPUUYECKUX Tel PI'3
FEOMETPUUYECKUX | MPOCUMUPYIOUIUMHU IJIOCKOCTSIMU. XapaKTepHbIE U
TeN MMPOMEKYTOUYHBIE TOUKH TTOCTPOSHUST KPUBOM.

MPOCLUPYIOLIUMU

IIJIOCKOCTSAMM.




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

MMOBEPXHOCTEN [Ipumenenue BCIIOMOTATEJIbHBIX CEKYIIHNX

T€OMETPUYECKUX | IUIOCKOCTEH.

Tel. [IpumMeHeHre BCIOMOraTeIbHBIX KOHLIEHTPUYECKUX
cdep.

9 AkcoHOMeTpuyeC | AKCOHOMETPUYECKHE MIPOEKITUH. [Toctpoenue PI'3
KHE TTPOCKIIUH. MPSMOYTOJIBHOU U30METPUU u TUMETPUU.

Koaddunmentsl uckaxenusi, IEHCTBUTENbHBIE U
MIPUBE/ICHHEIC.
10 Tenu B [TocTpoeHue TeHeW TOYKH, MPSIMOM, TJIOCKUX (QUTYD, PI'3
MPSIMOYTOJIBHBIX | T€OMETPUYECKHX TEIL.
MPOCKIIMSIX.
2.2.2 3aHsTHSA JJaOOPATOPHOTO THIIA
Tabnuua 5. 3aHATHg 71a00PaTOPHOTO TUIIA
Ne HaumeHoBaHue Cojepkanue pasiena dopma
pasjena pasjiena TeKyIIero
KOHTPOJIA
1 Touka u npsmas. | IIpoenupoBanue oTpe3ka NpSMOW JTHUHHHM Ha JBE U PI'3
TP OCHOBHBIC IUIOCKOCTH Tmpoekuuid. Ciemsl
MPSMOH.
B3aumHoOe mosto’keHre ABYX MPSMBIX.
2 [TnockocCTb. [TonokeHHs MIOCKOCTH OTHOCUTENIBHO IUIOCKOCTEH PI'3
MPOEKITUH.
B3aumHoe nonoxkeHne AByX MIOCKOCTEN
(mapanienbHBIe W Tepecekaromuecs). BzaumHoe
MOJIOKEHUE TIPSIMON JIMHUU U TUIOCKOCTH.

3 CrniocoOsr [TnockonapamiensHoe mepemelnieHue. Bparienue PI'3
npeoOpa3oBaHus | OPUTHHAJIA BOKPYT TPOCHUPYIONIMX TPSIMBIX U
MPOEKIIHH. MIPSIMBIX YpPOBHSL. [Tpumenenue croco6oB

peoOpa3oBaHus MIPOEKLINH K pEIIEHHUIO
MO3UIIMOHHBIX M METPUYECKUX 3a/ady. AJTOPUTMBI
penieHus 3aaad.

4 ['eomerpuueckue | [IpoerupoBaHrne MHOTOTPAaHHUKOB M TEN BpaIICHUS PI'3
MTOBEPXHOCTH U Ha TP TUTOCKOCTH MTPOCKITHHA.

Tena. Pa3BepTku MOBEPXHOCTEN T€OMETPUUECKUX TETl.

5 [Tepeceuenne [Tepeceuenne F€OMETPUUYECKUX Tel PI'3
TEOMETPUUECKUX | MPOCUUPYIONUMHU TUIOCKOCTSIMH. XapaKTepHble U
Te MTPOMEKYTOYHBIC TOYKH TIOCTPOCHUST KPHUBOM.

MPOCIUPYIOITUMH

IIJIOCKOCTSAMM.




6 Bzaumuoe Bzaumnoe TepeceueHne MOBEPXHOCTEMN PI'3
nepecevyeHne MHOT'OTPaHHUKOB U TE€J BPAILLCHUS.
MMOBEPXHOCTEN [Ipumenenue BCIIOMOTATEJIbHBIX CEKYILUX
T€OMETPUYECKUX | IUIOCKOCTEH.
Tel. [IpumMeHeHre BCIOMOraTeIbHBIX KOHLIEHTPUYECKUX
cdep.
7 AkcoHOMeTpuyeC | AKCOHOMETPUYECKHE MIPOEKITUH. [Toctpoenue PI'3
KHE MPOECKIIUH. MPSIMOYTOJIbHOM HU30METPUU u JTUMETPUH.
Kosddunmentsl uckaxeHus, 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 wu3yyeHUW MAUCHUIUVIMHBI MOTYT MPUMEHATCS DSJIEKTPOHHOE OOyYeHHeE,
JUCTaHIIMOHHBIE 00pa3oBareibHble TeXHONOruu B cootBeTcTBUM ¢ ®I'OC BO.

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

2.3 IlepeyeHb y4eOHO-METOAUYECKOr0 ODecriedeHusl 1JIsl CAMOCTOSITeIbHOM

padoThl 00yYaKOIIMXCSH MO JUCHUIINHE (MOTYJIIO)
Ta6numa 6. [lepedyenp yueOHO-METOANIECKOTO 00SCIICUCHHS

Ne Bun CPC IlepeyeHb y4eOHO-METOAUYECKOTO
o0ecnevyeHnsi JUCHUILUIUHBI 110 BHINOJIHEHUIO
CaMOCTOSITeJILHOM padoThI

1 N3yuenne Meroauueckue ykazaHus 10  OpraHA3aLNH
TEOPETUYECKOTO CaMOCTOATENbHONM  paboThl 1O  JAMCLMIUIUHE
MaTepuala o Teme «OCHOBBI ~ 4YepyeHUsT W  HauyepTaTeNbHOU
3aHSATHUA. r€OMETPUNY, YTBEPKICHHBIE kadeapoit
MeJarorn4eckoro " ($uUII07I0rNIECcKOro

oOpazoBanusi, mpotokoa Ne 1 or 30.08. 2017 r.
2 PaboTa ¢ yuebHou Meroauueckue yKazaHusi 10 OpraHu3aluu
JIUTEPATYPOH. CaMOCTOATENIbHON  paboThl 1O  JAWCIMIUIUHE
«OCHOBBI ~ 4YepyeHUss W  HauyepTaTeNbHOU
rE€OMETPUNY, YTBEPK/ICHHbIE kadeapoit
NeJaroru4eckoro U (bUI0IOTUYECKOTrO
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obOpazoBanusi, mpotokoi Ne 1 ot 30.08. 2017 r.

Y4eOHO-MeToAMYeCKe  MaTepuanbl s CaMOCTOSITENBbHOW  PabOThI
o0yYaromuxcsi M3 YWCJIa WHBAIMWIAOB U JIMI C OTPAHUYCHHBIMU BO3MOKHOCTSIMH
3popoBbst (OB3) npenocTaBisitoress B popMax, afanTUPOBAHHBIX K OTPAHUYCHUSAM HX
3JI0POBbSI U BOCTIPHUSATUS HHPOPMALIUU:

JUis U1 ¢ HapyIICHUSIMU 3PEHUS:

— B Mie4aTHOU (hopMe yBEIMYECHHBIM HIPU(TOM,

— B popMe IIEKTPOHHOTO JOKYMEHTA,

— B ¢popMe ayauodaiina,

— B mieyaTHoM (hopme Ha si3bike bpaitns.

Jlns v ¢ HapyIIEeHUsIMU CITyXa:

— B TIeYaTHOU (popme,

— B (popMe IIEKTPOHHOT'O TIOKYMEHTA.

JUjis U1 ¢ HapyIIEeHUIMH OTIOPHO-JBUTAaTEIBHOTO alnapara:

— B IIeyaTHoOM (popme,

— B (popMe IIEKTPOHHOT'O TIOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBI TEepeYeHb MOXET ObITh KOHKPETU3MpPOBAaH B 3aBUCUMOCTH OT
KOHTHHI€HTa 00YyJaromxcsl.

3. OoOpa3oBarejibHbIC TEXHOJOIMH, MpPHUMEHsieMble IIPH  OCBOCHMH
AUCHHUIUIMHBI (MOIYJIs1)

JUJig ycnenmHoro ocBOEHMUsI AUCHMILTMHBI « OCHOBBI YEpUEHUsS M HAaYepTaTeIbHOU
F€OMETPUN»  TMPEIyCMOTPEHO  HUCIOJIb30BAaHUE  CIEAYIOIUX  00pa30BaTEIbHBIX
TEXHOJIOTUM: JIEKIIMH, JTAOOpaTOpPHbIE 3aHATHS, MPOOJEeMHOE OOydeHHe, MOAYJIbHas
TEXHOJIOTHsI, BBIIIOJHEHUE pacyeTHO-TpapUUEeCKUX 3aJlaHuil caMoCTosITeNIbHAsE padoTa
CTYJICHTOB.

YepenoBaHue TEOPETUYECKOIO W3YYEHHs Kypca JEKUUHA C BBITOJHEHHEM
VHJIMBUIYaJbHBIX MPAKTUYECKUX 3aJaHUM [0 KAXKIOU TEME SIBISETCS peanu3aluen
INPUHIIMIA COYETAHUS B CTUMYJHMPOBAHUM TO3HABATEIBLHON TPYIOBOM NESTEIBHOCTH
CTYJICHTOB, AaKTHBU3allMM WX HPABCTBEHHO-BOJIEBBIX CHJI C BO30YXJACHUEM
HENOCPEICTBEHHOIO NHTEPECA K U3YYaEMbIM JIUCLHUIIMHAM.

IIpy OCBOGHMM JHCUMILIMHBI MCHOJB3YIOTCS CIEIYIOUIME COYETAaHUS BHJIOB
yueOHOM paboThl ¢ MeToJaMu W (OpMaMHM AKTHUBU3ALMHU T1O3HABATEIBHOU Jesi-
TEIBHOCTH OaKajIaBpoOB VISl JOCTUXKEHUS 3allJIAHMPOBAHHBIX PE3YyIbTAaTOB 00YUYEHUS U
(bopMHpPOBaHUS KOMIIETEHIIUH.

KoMneTeHTHOCTHBIM MOAX0A B paMKax MpenojaBaHUs JUCLUIIIUHBI
peanu3yercss B HCIOJIb30BAHUM HWHTEPAKTUBHBIX TEXHOJOTUM M aKTHUBHBIX
METOI0B (MPOEKTHBIX METOJIMK, MO3TOBOro IITypMa, pa3bopa KOHKPETHBIX
CUTyallMli, aHajan3a MeJarorndyeckux 3ajaad, NeJaroridyeckoro 3KCIEepUMEHTA,
UHBIX (OpPM) B COUETAHHUU C BHEAYJAUTOPHOU pabOTOM.

NudpopmanmoHHble  TEXHOJOTHUH, MPUMEHSeMble TpHU  HU3YUYCHUH
AWCUUIIUHBI: HUCHOJb30BaHUE HHOOPMAIIMOHHBIX PECYpPCOB, IOCTYNHBIX B
HHOOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.



AnantuBHble 00pa3oBaTejibHBIE TEXHOJOTUH, MPUMEHSAEMBbIE TIpHU
W3YYEHUU JUCHUIJMHBI — JJi JHUI ¢ OTPaHUYEHHBIMHU BO3MOXKHOCTSIMHU
310pOBbSl MPEAYCMOTPEHA OpraHu3alus KOHCYJbTAIlUH C HCIOJb30BAHUEM
AJICKTPOHHOM MOYTHI.

Ta6muma Ne 7. Coueranue Bus0B O/] ¢ pa3muyHbIMU METOJIaMU €€ aKTHBHU3AIUH.

CemecTtp Bun Hcnonb3yemble HHTEPAKTUBHbIE KoauyecTBo
3aHATHS o0pa3oBaTe/ibHbIE TEXHOJIOTHHU 4acoB
1 JIK [IpobGnemMHuas nexums. 2
JIP [Tpo6iemuoe oOyuenue. Komanmanas 4
paborTa.
JIP NunuBuyanbHOE 00ydeHUeE. 4
JIP Onepexatromias CPC. 2
JIP OOy4deHue Ha OCHOBE OTIBITA. 2
Hroro 14

4. OueHOYHbIE CpeacTBAa I TEKYIIero KOHTPOJIS YCHeBAaeMOCTH U
NMPOMEKYTOYHOM ATTeCTANNH

OueHouHblE  CpelncTBa  NpEAHA3HA4YeHbl Uil  KOHTPOJII W OLICHKHU
00pa3oBaTeNbHbIX JOCTHKEHUH OOYyYaroIIMXCsl, OCBOMBUIMX IporpamMmy y4eOHOH
TUCHUTUINHBL «OCHOBBI YEPUEHHS U HAYEPTATEIIbHON T€OMETPUIY.

OueHouHbIE CpeAcTBa BKJIIOYAET KOHTPOJIbHBIE MaTepuaibl ISl MPOBEICHUS
TEKyUIEro KOHTpoJii B  (opMe NpaKkTUYECKUX PA3HOYPOBHEBBIX  3aJaHUIA,
CUTYALIMOHHBIX 33J1a4 U MPOMEXYTOYHOW aTTecTalii B JopMe BOMPOCOB U 3aJAaHUI K
AK3aMEHY.

4.1. ®oH OLIEHOYHBIX CPEACTB

®oHA OLIEHOYHBIX cpeAcTB AUCHUIIIUHBI (POC) COCTOUT U3 CPENICTB TEKYIIETO
KOHTPOJISI BHIITOJTHEHUS 3aJJaHUI U CPEICTB JJIsl TPOMEKYTOUHOM aTTEeCTALNU:

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

OTHU CpeACTBa COJIEPIKAT MEPEUCHb:




- BOIIPOCOB, OTBETHI Ha KOTOPBIC JAIOT BO3MOXKHOCTh CTYACHTY MPOJACMOHCTPH-
poBaTh, a MPETNOJABATENIO OICHUTHh CTETICHh YCBOCHHUS TEOPETHYECKMX H (hak-
TUYECKUX 3HaHWW Ha YPOBHE 3HAKOMCTBA;

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

OneHka ycreBaeMocTu 0akaiaBpoOB OCYIIECTBIISIETCS MO pe3ysIbTaTaM:

- CaMOCTOSITEJILHOTO BBIMOHEHUA J1a00paToOpHOil paboTHI,

- B3aUMHOTO PEIEH3UPOBaHUS OaKaiaBpamMu padbOT IpyT Apyra,

- YCTHOTO oOmpoca TpH CJadye BBIMOJHEHHBIX WHAWNBUAYAIbHBIX 3aJaHUH,
3aIATE OTYETOB TO JTAOOPATOPHBIM paboTaM ISl BBISBICHHS 3HAHUS W TTOHUMAHHUS
TEOPETHUECKOT0 MaTeprasa JUCIUILIAHEIL.

4.2 TpeGoBaHus K 3a4ery.

- 3a4eT Mo JUCHUIUIMHE TPOBOJIUTCS B (hopMe MpelnoCTaBICHUU YepTeked B
MOJTHOM O0BEME.

- CTyIeHT AOIMYCKaeTcs K 3a4eTy TOJbKO MPU HAJIUMYMU BCEX BBIMOJHEHHBIX U
3apaHee MPOBEPEHHBIX U MOJMHUCAHHBIX MPENoAaBaTesieM MPaKTUYECKUX padoT.

- I'paduueckrie paOOThl BBINOJHSAIOTCS MpPH IOJHOM COONIOACHUU MPaBUI
odopMIICHUS YEPTEXKEN U COOUPAIOTCS B AlIbOOM.

-  YpOBEHb BBINIOJHECHUS MPAKTUYECKUX 3aJaHUM OLEHUBAET BEIYILIUU
MpenojgaBaTelb.

- Ha 3auere paccmaTpuBaeTcsi CTENEHb YCBOEHHUS CTYJICHTAaMU Y4eOHOTO
MaTepualia Ha 3aHSATUAX, & TAKXKE CaMOCTOSITENbHAS IEATEIIbHOCTh YUaIUXCHL.

- OueHuBarorcs npodeccuoHanbHbIE HABBIKM M yYMEHUS CTYJEHTa, pPa3BUTHUE
TBOPUYECKHUX CIIOCOOHOCTEH, BHITIOJHEHUE TTPOTPAMMBI.

4.3 TpeGoBaHHS K DK3aMEHY.

- DK3aMeH MO IUCHUIUIMHE TPOBOJUTCA B CTAaHAAPTHOW ¢opMme: CTYIACHTHI
OTBEUAIOT Ha BOMPOCHI IO OWJIETaM, U MPEAOCTABISAIOT allbOOMBI YEPTEKEH B MOTHOM
o0beMe 10 TaHHOU Mporpamme.

- CrynmeHT nmomyckaeTcs K JK3aMEHY TOJIbKO TpU HAJIWYUU BBITOJHEHHOM,
3apaHee MPOBEPEHHON U MOJNKUCAHHON MPENnojaBaTeaeM IPaKTUYECKON padoThl.

- I'paduueckrie paOOThl BBINOJHSAIOTCS MpPH MOJHOM COONIOACHUU MPaBUI
ohopMIICHUS YEPTEXKEN U COOUPAIOTCS B AJIbOOM.

- YpoBeHb BBINIOJHEHUS MPAKTUUYECKUX 33JaHUA M OTBETa HA TEOPETHUYECKYIO
4acTh JUCIHUIUIMHBI OIICHUBAET BEIYIIUN MPEToAaBaTeb.

- OnenuBaroTcsi NMpogeccCHOHANbHbIE HAaBBIKM M YMEHHS CTYJEHTa, pa3BUTHE
TBOPYECKUX CIIOCOOHOCTEH, BHIIOJIHEHUE POTPaMMBI.

4.4 Boripochl U 3aJaHUS K IK3aAMEHY.

1. Yto uzyyaer HauepTareabHas reoMeTpus?

2. OCHOBHBIE 3Talbl Pa3BUTHS HAYEPTATEIbHON T€OMETPHUH.

3. Kakue cmnocoObl mpoeuUpOBaHUSA HUCHONB3YIOTCA B  HadyepTaTeIbHOU
reoMeTpun?

4. VluBapraHTHbIE CBOMCTBA LEHTPAIbHBIX MPOEKIIHM.



5. [MapamnensHOE MpoELUPOBAHKE.

6. OpToronaibHOE MPOCLIMPOBAHUE.

7. YTto Takoe 3Mop UM KOMILJIEKCHBIN YepTeX TOUKH U Kak OH o0pa3yeTcs?

8. Kak cBs3aHa TpOEKIMOHHAsT MOJENb, 3a/JaHHasl TpeMs MPOCKIUAMH OIHOU
TOYKHU?

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

10. TIlo xakuM TpU3HAKaM pa3IUYal0T HAa YepTeke MapauieTbHbIE,
MEPECEKAIOIIHECS, CKPEILIMBAOIINECS PSIMbIE?

11. Kak 3ayaetcst IIOCKOCTh Ha YEPTEXKE?

12. Yto HA3BIBAIOT CIAEAOM IUIOCKOCTH?

13. TlonosxeHne MIOCKOCTH OTHOCUTEIBHO TNIOCKOCTEH MTPOCKITUH.

14. BzauMHOE€ MOJIOKEHUE ABYX TIIOCKOCTEH.

15. KakoBa 1uenb mpeoOpa3zoBanus ueprexa? (OCHOBHBIE  CIOCOOBI
peoOpa3oBaHus YEPTEXKA.

16. OcHoBHbIE NO3MLMOHHBIE 33Ja4M, PELIaeMble MPEOOpPa3OBaHUEM UYEPTEKA.

17. OcHOBHBIE 3aKOHOMEPHOCTH CIIOCO0A 3aMEHbI TNIOCKOCTEH MPOEKIIUH.

18. B uem pa3nuia cnoco6a BpalleHusl U INIOCKONapauIeIbHOrO epeMEIeHUs ?

19. Kakuie moBepXHOCTH Ha3bIBAIOT MHOTOTPAHHBIMU?

20. Buibl MHOTOTPaHHUKOB U X XapaKTEPHbBIE MPU3HAKH.

21. Kak nzobpakaeTcs MHOTOTpaHHAas TOBEPXHOCTH?

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

23. UTo Ha3bIBAIOT MOBEPXHOCTHIO BPAILICHUS ?

24. Kax cTposiTCsl aKCOHOMETPUYIECKUE TPOCKITUU TTOBEPXHOCTEH BpaIICHUS?

25. Kak ctpoutcs ¢urypa, momydaemas TpH TEPECEUCHUU TPUIMBI WU
MUPaMU/IbI TIIIOCKOCTBIO?

26. Anroput™m perieHus 3aa4u nepeceyeHus: MOBEPXHOCTEN.

27. Yto Ha3bIBAIOT Pa3BEPTKON?

28. Kakoii BuUJ uWMeeT JIWHUA TepecedeHus JByX MHororpaHHukoB? Kak
ONPENENSAIOT TOYKH 3TON JTUHUU?

29. AKCOHOMETPUUYECKHE TTPOCKIIUU.

30. Kak pacnoyio)keHbl aKCOHOMETPUYECKHME OCH B PAa3IMYHBIX BUAAX
AKCOHOMETPHUH U KaKue MPUHSATHI MOKA3aTENN UCKAXKEHUS?

1. Tloctpouth KapTHHY OOpa3oBaHHMs KOMIUIEKCHOIO 4YepTeka U3 Tpex
MIPOEKUUH, T[I0Ka3aTh OCH, KOOPJAMHATBI TOYKM W Ha3BaThb BCE BJIEMEHTHI,
ONPEAENSAIOIIME TOJI0KEHUE TOUKH.

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

3. TlocTpouth KOMITJIEKCHBIN YepTEkK TOUKHU, TpuHaIexkaieit moro 111, T12, I13.



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

5. IMocTpouts npoekiuu Todek A (13,5; 20) u B (6,5; -20) mo ux xoopauHaTaM.
[TocTpouTs mpoekiuio Touku C, pacnogoKeHHOH CUMMETPUYHO TOUKE A
OTHOCHUTEIHHO (PPOHT. TUI. TPOCKITHil. M1300pa3uTh HATTISAIHO TIOJIOKEHHUE dTUX TOUYECK

OTHOCUTENBHO 1ockocTew 112 u I13.

6. ITocTtpouts n300pakeHNE TPEYTrOIHLHON IIACTUHBI, 3aJAHHON BepITMHAMU A
(60, 70, 80), B (30, 10, 100), C (15, 50, 25), B U30METPUHU U JTUMETPUH.

/. OnpenenuTts yIibl HaKJIOHA 3aJaHHBIX IUIOCKOCTEM K IwiockocTsM [11 u T2
MPOEKIINIA, UCTIONB3Ysl IMHUK HAauOOJBIIEero HakiIoHa (JI. H. H.).

JlaTh onpeneneHue JI. H. H.
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8. HasBarb npu3Hak napajjiebHOCTH MPSMOM U TiockocTu. Kak pacronoxena

npsiMast tuHus | oTHOCUTENBHO o (a N b) u f (h° N 1°)?
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9. Yepes Touky A npsimoii b (C,D) mposeCtr tutockocth f + I11. u y-I12 Tak,
4y100bI 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 °).

OnpenenuTe BUIUMOCTD. 3alUCATh AITOPUTM PEILICHHUS.
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11. Onpenenuth paccrosiaue ot Touku O 10 Tiockocty a (a N b).
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12. TToctpouts TOUuKy F, cumMmMeTpruuHyt0 Touke D OTHOCHUTENIBHO MJIOCKOCTH

o (h°N ).
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13. TMapanienbHbI 1 3aIaHHBIE TIIIOCKOCTH?
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14. TlocTpouthb Tpu M300pa’Ke€HUs KOHYCa CO CKBO3HBIM OTBEPCTHUEM.
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15. HOCTpOI}JITe H306pa)K€HI/I}I TOpa CO CKBO3HBIM KOHUYCCKUM OTBCPCTHCM.
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5. Coneprxanue JeKIIMUOHHOT0 Kypca

Tema 1.

BBenenne u o01ue MOJI0KEHUS M CHUNIMHBL.

[IpeacraBinenre o dopme H300pakaeMoro mnpeaMera y JroJied B IIyOOKOM
JIPEBHOCTH.

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

Aradapx, [leMokput u AHakcarop M UX 3JE€MEHTHI MEPCIEKTUBBI MPHU CO3TAHUH
JNEKOpaluy Il Tearpa, Korga ucnoiHsimch «lIpukoBannsiii IIpomeren» m npyrue
TpareIny BEJIMKOTO JPEBHErPEYECKOro apamarypra Jcxuna (525-456 rr. 1o H. 3.).

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

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

OcHOBBI MaTeMaTH4eCKOl Teopuu nepcrnektusbl XK. Jle3apra (1630 r).

Pycckue wueprexxu XVIII B. (mepcnekTuBHbIE, aKCOHOMETPUYECKHE W
OPTOTOHAJIBHBIC TIPOCKINK). Brimaromuecs: pycckue nzodperarenu - U. . TlonsyHoB
u W. I1. Kynu6un.

@opMHpOBaHUE CIIEHMAIIBHOM MAaTeMaTHYECKOM BETBHM — Ha4epTaTEIbHOU
r€OMETPUH, 3aBEPIICHHOW (paHIy3ckuM wmatemaTtukoM [. Monxkem. Ero Ttpyn
«HaueprarenbHass TreomMeTpus», BO3HUKIIMH W3 PEIICHUH psAla  BOIMPOCOB
dboptudukanuu U onyOJukoBaHHBIK B 1798 T., Jer B OCHOBY MNPOEKIIMOHHOTO
YEpUECHUS, KOTOPOE MUPOKO UCIIOIB3YETCSI B COBPEMEHHOM TEXHHUKE U HAYKE.

IlepBas opuruHanpHasg pyccKas KHHATa II0 HA4YEepTATEIIbHOW TE€OMETpPHH,
onyonukoBanHas B 1821 r. . A. CeBacThsiHOBbIM. [IpukiagHbie BOMPOCHI
Ha4YepTaTeIbHON TeoMeTpuu, paspaborannble akagemukom M. M. ComocoBbIM u
npodeccopom B. WM. KypmaromoBbiM. 3HauMTENbHBI Hay4dHBIH BKJAJ B Pa3BUTHE
HauepTaTeIbHOM TeOMETPUM KPYIHOIO PYCCKOrO Kpucrtamiorpaga M TreomeTpa
E.C.®enoposa (1853-1919). IloHSTHS NPOCKTUBHOW T'€OMETPUH ISl TOCTPOCHUS
HauepTaTenbHOM, ucnoib3dyembie A.K. BrnacoBeiM, H. A. PbIHUHBIM M JIpyrumu
COBETCKUMHU MAaTEMaTUKaMHU.

Tema 2

Cnoco0b1 rpaguyeckux uzodpaxkenuii. Meroa nmpoexumii.

MeTronoM HauepTaTelbHOM T'€OMETPUHU - TpaUuecKuil METOJ, OCHOBAaHHBIM Ha
omnepaluyd MPOEUPOBAHMS - OWMHApHAas KOHCTPYKTHUBHAs MOJIEIb IPOCTPAHCTBA,
MPOCTPAHCTBEHHBIX (OPM W OTHOIIEHUM, T.e. METOJ IIJIOCKOCTHBIX (OMHApPHBIX,
JIBYMEPHBIX) MoJiesiel mpocTpaHcTB. Ham HE00X01MMO CTPOUTH MIIOCKOCTHBIE MOJIENN
MPOCTPAHCTB U MO HUM YMETh pelaTh pa3HOOOpa3HbIe MPOCTPAHCTBEHHBIE 3aauu.
Eciu TtpéxmepHble mnpocTpaHcTBeHHbIE (OpMbI C(HOPMUPOBAHBI Ha JABYXMEPHOH
IUIOCKOCTH - 3TO YEPTEXK.

Ueptéx - 3TO0 ompenenéHHas COBOKYMHOCTb TOYEK W JIMHUI Ha IJIOCKOCTH.
HaueprarenbHas reoMeTpusi 3aHUMAETCS IOCTPOECHUEM YEPTEXKEN MPOCTPAHCTBEHHBIX
dopMm u otHomeHui. Kakue xe IByXMEpHBIE YEPTEXKH MOTYT OBITH MOJEISIMH,
KOTOpbIe OBl OTOOpakadu CBOWCTBA MPOCTPAHCTBA, MPOCTPAHCTBEHHBIE (OPMBI H
otHomieHus1? TyT BO3HHUKAET JBa BOMpoca:



1. [Ipoeuupyromuid ayd. Anmapar LHEHTPAIBHOTO MPOCIMPOBAHUS 33]aH,
€CJIM 33J1aHO TOJIOKEHHE IUIOCKOCTH MPOEKIMK U 1eHTpa npoekuuid S. Ecnu anmapar
IPOCLUPOBAHUs 3aJaH, TO BCETa MOXKHO OIPEAEIUTh TMOJIOKEHNUE LEHTPAIbHOU
IPOEKIINH JIFOOON TOYKH MPOCTPAHCTBA HA TIOCKOCTH MPOEKIIUH.

2. Ecaim mpum 3agaHHOM ammapare NpOCLUpPOBaHUS KaxJas ToYKa
IpOCTpaHCTBa OyAE€T UMETh OAHY U TOJBKO OJHY IEHTPAJIBbHYIO MPOEKINIO (T.K. Yepe3
JIB€ pa3MYHbIE TOYKH MOXHO MPOBECTH OJHY W TOJBKO OAHY Mpsmyro). OOpaTtHOe
YTBEPKJICHHE HE UMEET CMBICIIA, TAK KAK TOYKA MOYKET OBITh LICHTPAJIbHON MPOEKIHEH
M000#1 TOYKM, NMpuHAUIeKamend npsamoi. OTcroa clieqyeT, YTo OJIHA LIEHTpajbHas
IPOEKIMS TOYKHM HE ONPENeNseT IO0J0KEHUE TOYKM B IpOoCTpaHcTBe. Jlns
ONpENENECHUs] TMOJOKEHUA TOYKHM B MPOCTPAHCTBE HEOOXOAMMO HMETh [IBE
LEHTPAJIbHBIE TPOEKIMH TOYKH, IIOJYYEHHbIE W3 [JIBYX pPAa3JIMYHbIX LIEHTPOB
IPOCIIUPOBAHUA.

[TapannenbHOE NPOECHUPOBAHUE SIBISETCS YACTHBIM CIIY4aeM LEHTPAJIbHOTO
IPOELUPOBAHUS, KOTJa LEHTP MPOEKUUH JIEKUT B HECOOCTBEHHOM TOYKE S, MOITOMY
BCE MPOCHUPYIONIUE JIy4YH MapajulesbHbl. AMNMapar MmapauielIbHOTO MPOEUUPOBAHUS
3aJ1aH, €CJIM 3aJ]aHO MOJI0KEHHE INIOCKOCTH MPOEKIMI U HAPaBJICHUE ITPOECIIUPOBAHUS
S. Bce cBolicTBa LIEHTPAJIBHOTO MPOSHUPOBAHUS CIIPABEAJIUBBI AJIsl MapaJljIeIbHOTO
IPOELUPOBAHUS:

1. Ilpu 3amaHuM anmapara MapajuIebHOTO MPOCLUPOBAHUA Ka)xaas ToudKa
MPOCTPAHCTBA MMEET OAHY M TOJIbKO OJIHY MapajuieNbHyl0 mnpoekuuto. OOpaTHOE
YTBEPKICHHUE HE UMEET MECTA.

2. JInsg 3a7aHusi TOUKW B IPOCTPAHCTBE HEOOXOAMMO UMETH JIBE €€ Mapaslie/ibHbIC
MPOEKIUH, MOJYyYEHHbIE MPH [BYX pa3JIMYHBIX HANpPaBICHUSAX MPOCLIUPOBAHUS.
[TapannensHO€ MPOEHMPOBAHUE JACIHUTCS HA: IPSAMOYIOJBHOE M KOCOYTOJIBHOE.
OcHoBHbIE MHBapHUaHTHbIE (HE3aBUCUMBIE) CBOMCTBA MapalljIeIbHOTO MPOESLIMPOBAHMUSL.

Mexnay OpUIMH&JIOM M €ro IpOEKUHUEH CYLIECTBYET ONpPEIEIEHHAs CBS3b,
3aKJIH0YAIOIIAsACA B TOM, YTO HEKOTOPBIE CBOWCTBA OPUTHHAJIA COXPAHSIOTCS U HA €ro
OPOEKIIMU. DTU CBOMCTBA HAa3bIBAIOTCS WHBAPUAHTHBIMU (MPOCKTUBHBIMU) IS
JaHHOT'O CII0C00a MPOELUPOBAHUS.

B npouecce mapamienpHOrO — MPOCLMPOBAHUS  (MOJIYYEHUS  MPOEKLIHN
reoMeTpuYecKkoil Qurypel 1Mo €€ OpUrMHaldy) WM PEKOHCTPYKLUU YepTexa
(BOCTIpOM3BEACHMS OPUTHHAIIA 10 33/IaHHBIM €0 MPOEKIHUSAM) JTH00YI0 TEOPEMY MOXKHO
COCTaBUTh W JI0Ka3aTh, 0a3upysch Ha WHBAPUMAHTHBIX CBOWCTBAaX MApauIEIbHOIO
MIPOEUPOBAHNS, KOTOPbIE B HAUEPTATEIbHON F'€OMETPUH UTPAIOT TAKYIO K€ POJIb, KAK
AKCHOMBI B TEOMETPUHU.

B HaueprarenbHOM reOMETpUN CYHIECTBYIOT IBE CUCTEMBI aKCUOM:

- OJIHA CHCTEMa MCIOJb3YETCA MPH NapauIeIbHOM IPOECLHUPOBAHUU - 3TO
WHBapUaHTHBIE CBOMCTBA MapajuIeIbHOTO MPOEHUPOBAHMUSL.

- Jpyras CHCT€Ma MCHOJIb3YeTCs, KOrja NPOEKIMH NOCTPOEHBI M PEIIaeTCs
IJI0CKas 3ajaya (3a7a4a Ha III0OCKOCTH) - 3TO aKCHOMBI €BKJIMIOBOI T€OMETPHH.

OptoronanbHoe  (IPSIMOYTOJILHOE)  TpOEIUpOBaHWE  OOJagaeT  psiaoM
MPEUMYLIECTB  Mepell  LEHTPAIbHBIM W  HapaliebHbIM  (KOCOYTOJbHBIM)
IIPOEUPOBAHUEM:

- IMPOCTOTY TE€OMETPUYECKUX ITOCTPOEHUN Ul ONPENENIEHUsS OPTOrOHAJIBHBIX
MIPOEKIUHN 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 OPTOrOHAJIBHOTO IMPOEUPOBAHMS 3aKIIOYAETCA B TOM, YTO
MpeAMET MPOEUUPYETCs Ha JABE B3aUMHO NEPHEHAMKYJSPHBIE IUIOCKOCTU JIyYaMH,
OpPTOTOHAJIbHBIMH (mepreHIuKyJISIPHBIMH ) K 3TUM IJIOCKOCTSIM.
Onny w3 miockocted mpoekuuit H pacnonaraioT ropu3oHTadbHO (TOPU3OHTANIbHAS
IUIOCKOCTh TPOCKIMI), a BTOpylo V — BepTtukainbHO ((dpoHTanbHas). JIMHUS
NepecevyeHus TUIOCKOCTEH MPOEKIUNA Ha3bIBAETCSA OChIO KOOPAWMHAT U 00O03HAYaAETCs
OX. IlmockocTh MpoEKIUd AENST NPOCTPAHCTBO HAa YETHIPE ABYTPAHHBIX yrjia —
YETBEPTH.

[Ipy mnocTpoeHHM MNPOEKIMM HEOOXOAWMO MOMHUTh, YTO OPTOrOHAIbHOMN
OPOEKIMEN TOYKM HA IUIOCKOCTh Ha3bIBAETCS OCHOBAaHUE MEPHEHAUKYIIIPA,
ONYIIEHHOTO M3 JaHHOM TOYKM Ha OJTY IUIOCKOCTb. Touky al Ha3bpIBaIOT
TOPU30HTAJILHOM MpOEKIUed TOYKU A, TOUKy a2 — ee (POHTAIBLHON MPOEKIIMEH.
Kaxnasg U3 HuX sBISETCS OCHOBAaHUEM MNEPHEHAMKYJISIpPA, OMYIIEHHOIO M3 TOYKH A
COOTBETCTBEHHO Ha mockoctd H u V. IIpoenupyromue nyun Aal u Aa2 onpenensror
MJIOCKOCTb, MEPIEHANKYJIPHYIO TIIOCKOCTSM MPOEKUUNA U JIMHUM UX MEPEeCeUEHUsT —
ocu OX. DOrta mnockoctek nepecekaer H u V mo npsameim al ax m al ax,, koTopsle
00pa3ytoT ¢ ockto OX u APYT C APYroM NpsIMbIE YTkl C BEPIIMHON B TOUKE ax.

YTOoOBI MOTYYUTH IJIOCKUH YepTEXK IIIOCKOCTh H cCOBMEIIaloT BpallleHueM BOKPYT
ocu OX c¢ miockocteio V. B pesynbrare mepeanssi moaymiockocte H Oyner
COBMEIIIEHA C HIKHEW TOJYTUIOCKOCThIO V, a 3aHAs MOJYIUIOCKOCTh H — ¢ BepxHen
MOJTYIUIOCKOCTBIO V. IIpOEKIMOHHBIN YEpPTEX, HA KOTOPOM IUIOCKOCTH MPOEKUUNU CO
BCEM TEM, YTO Ha HHUX HM300pa’k€HO, COBMEILIEHBI OINpENeICHHBIM 00pa3oM OJlHA C
JPYroM, Ha3BpIBACTCS AIIOPOM (OT (hpaHIl. epure — Y4epTeK).

[IpsiMble JTMHWW, COEIUHSIOIIME PA3HOMMEHHBIE NPOEKIMM TOYKM Ha JIIOpE -
JIVHUU TTPOECKIMOHHOW CBA3HU.

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

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

[Ipoekuu To4YeK Ha 3Ty MIOCKOCTh OYIyT TaK:K€ UMEHOBATHCS MPOPUIbHBIMU, a
0003HAYal0T MX 3arjlaBHbIMU OyKBamMHM WM Iudpamu ¢ uHiaekcom 3 (a3, bz, c3, ...
13,23,33...).

KoopanHaTel TOUKHM B cCTeMe KOOPAUHATHBIX IVIOCKOCTEH.

KoopanHaraMy Ha3bIBalOT YMCIIA, KOTOPBIE CTAaBSAT B COOTBETCTBHE TOYKE IS
ONpENENeHUs] €€ TOJIOXKEHHS B  IPOCTPAHCTBE WJIA HA  I[OBEPXHOCTH.
B TpexmMepHOM MNpPOCTPAHCTBE IOJOKEHWE TOYKH YCTAHABIMBAIOT C IMOMOUIBIO
MPSIMOYTOJIBHBIX JIEKaPTOBBIX KOOPJAMHAT X, y W z. KoopaumHaTy X Ha3bIBalOT
a0CIMCCOi, y — OpJAWHATOM M Z — amNIUIMKaTOW. Alcuucca x ompenensier
pacCTOsAHME OT JAHHOM TOYKHM JO IUIOCKOCTH W, opauHara y — 10 IUIOCKOCTH V U



anmmkara z - 10 miaockoctd H. Tloctpoenue uzoOpaxkeHus caMoil TOUKHM U €€
IPOEKUHM HAa MPOCTPAHCTBEHHOW MOJEIN PEKOMEHIYETCS OCYIIECTBIISTh C MOMOLIBIO
KOOPAMHATHOTO  MOPSIMOYTOJIBHOTO — MAapaJUIEIENUIela, MNOCTPOEHHE  KOTOPOTo
NO3BOJIIET OINPENEIUTh HE TOJBKO TOYKY A, HO U BCE TPH €€ OPTOrOHAIbHBIE
npoeKuuu. Jlyqamu, mpoerupyronmMu ToUKy Ha rmnockoctd H, V, W saBnstorces te Tpu
pebpa mapamwienenuneaa, KoTopble TmepecekaoTcss B Touke A. Kaxknmas wu3
OPTOTOHAJBHBIX MPOECKUUHA TOYKM A, OyIydd pacroJOXKEHHOHM Ha IUJIOCKOCTH,
ONPEIENSAETCS TOJBKO JBYMSI KOOPINHATAMH.

Touka B 4eTBePTAX M OKTAHTAX

[InockocTy MPOEKIMiA, MOMApHO MepeceKkasich, onpenesaoT Tpu ocu: OX, OY u
OZ, xoTophle MOXHO paccMaTpUBaTh KaK CHCTEMY MPSMOYTOJBHBIX JIEKAPTOBBIX
KOOpJIMHAT B IPOCTPAHCTBE ¢ HayajaoM B Touke O. TpHu MIOCKOCTH MPOEKUUNA IEIAT
IPOCTPAHCTBO HA BOCEMb TPEXTPAHHBIX YIJIOB — 3TO TaK Ha3biBaeMble OKTaHTHI ( |-
V). 3purenb, paccMaTpuBaIONIMK TPEAMET, HAXOAUTCS B IEpBOM oOKTaHTe. JliIs
NOJIy4eHHMs 3Mopa m1ockoctd H u W BpamaroT 10 coBMEIIeHHs € IIIOCKOCThI0 V. B
pe3yJabTare 4yero nepeHss noJymiockocTh H oka3bpiBaeTCsa COBMENIEHHON C HIDKHEN
HOJIYIUIOCKOCTBIO V, a 3aJiHAs NOJIyIUIOCKOCTh H — ¢ BepXHel MOIYIIIOCKOCTBIO V.
IIpu moBopore Ha 90° Bokpyr ocu OZ nepenHss MOMYyIIIOCKOCTh W COBMECTHUTCS C
OpaBOM MOJYIUIOCKOCTBIO V, a 3agHAd IOJYyIDIOCKOCT W — ¢ JIeBOH
ITOTYTUIOCKOCTBIO V.

IIpoenmpoBaHue oTpe3ka MNPAMO JIMHUM HAa /JBe W TPH OCHOBHbBIE
IUVIOCKOCTH NPOCKIMHA.

[TonoxuM, 4TO 1aHbl GPOHTAIBHBIE U TOPU3OHTAIIBHBIE MPOEKIHHA TOYeK A U B.
[IpoBens dyepe3 OAHOMMEHHbBIE MPOEKIMU 3TUX TOUYEK MPSMbIC JIUHUM, MBI MTOTyYaeM
npoekiuu orpeska AB - ¢pontanbayio (A"B") u ropuzontanshyio (A'B').

Touku A u B HaxonsTca Ha pa3HbBIX PACCTOSHUSX OT KaXKJOW U3 IUIOCKocTel ml,
n2 u n3, T. €. npsiMast AB He napasienbHa HU OAHOW U3 HUX. [Ipy 3TOM HM OJHA U3
IIPOEKIMKA NPSMOW HE IapajuielibHa OCH NMPOEKIMUA W HE MEPHEHIAMKYJSIPHA K HEW.
Takas nmpsiMasi Ha3bIBa€TCS MPAMOi 001Eer0 MOJI0KEHUS.

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

[IpsiMass TMHUS MOKET 3aHUMATh OTHOCHTENIBHO TJIOCKOCTEH MPOEKIUH 0COObIe
(MHaye, YaCTHBIE) MOJOKEHUS:

- Ilpsamas mapannenbHa OJHOMW TUIOCKOCTH MPOEKIUH (rOpU30HTAIbLHAA,
(ponTanbHaA U NpodUIbLHANA);

- [Ipsimas mapannensHa ABYM IIOCKOCTSAM MPOEKIUN.

B nepBoM cnydyae ojHa Npoekuus OTpe3Ka MpsiMOM paBHA caMOMy OTpe3Ky. Bo
BTOPOM CJIy4ae JABE MPOEKIIMHU OTPE3Ka paBHbBI EMY.

Cueabl npsiMoi.

Touku MN, B KOTOpBIX mpsiMas, 3aaHHast oTpe3koMm AB, nepecekaer miockocTu
MPOEKIIMI Ha3bIBatOTCA ciienamMu: M -ropu30HTAJBHBIN cjeq npsiMoi u N -
(¢poHTANBLHBIN CJIeN.

['opu3oHTaNbHAS TPOEKIHUS TOPU3OHTAIBHOTO Cliela COBMANAET C CaMHUM
cienoM, a (poHTanmbHas TPOEKIHS O3TOrO Cjela JEKUT Ha OCH  TPOSKIIHA.
®poHTanpHas Tmpoeknus (poHTampHOro ciema N coBmazaer ¢ Toukod N, a
ropu3oHTanbHas npoekust N' 1exuT Ha TOH Ke OCH MPOEKIUH.



IIpsiMasg He uMmeeT ciefa Ha IUIOCKOCTH NMPOEKLIHMM B TOM cllydae, KOrzJa OHa
napajijiebHa 3TOH IJIOCKOCTH.

B3aumHoe 1moJ10keHne AByX NPAMBIX.

ITapannenbHbie npsaMble. [ OpU30HTaIBHBIE IPOEKIUHA  TAPAJUICIBHBIX IPSMBIX
napajulebHbl MEXIy cO00M, (PpOHTAIBHBIE NPOEKIUU MapaIeNbHbl MEXIYy COO0M
U po(duIbHbIE MPOEKINK NapAJUIEIbHBI MEXAY COOO0M

Ecnu nmawel mapajmienbHble MEXAYy COOOW MPOEKUMU MPSMBIX JIMIIb HA JBYX
IJIOCKOCTSIX MPOEKLMH - MMapajuiebHOCTh MPSMBIX B IMPOCTPAHCTBE MOIATBEPKAAECTCS
BCEI/Ia JJIs MPAMBIX OOIIETO MOJOXKEHHUSI U MOXKET HE TOATBEPAUTHCS NSl MPAMBIX,
MapaJuIeNIbHBIX OJHOW W3 IUIOCKOCTEN ITPOEKLIHM.

Ilepecexaommecss mnpsimble. Eciin  npsiMble JUHUM MEPECEKAOTCA, TO UX
OJTHOMMEHHBIE IPOEKIIUN TIePeceKaloTcs Mexay co0oil B TOUKe, KOTOpas SBISETCS
IIPOEKIUEN TOYKH IIEPECCUECHUS ITUX IIPSIMBIX.

3aKI0YEHUE O TOM, YTO JAAHHBIE HA YEPTEXKE MPAMBIC NEPECEKAIOTCI MEKIY
co00if, MOXKHO cJellaTh BCErjJa IO OTHOLIEHUIO K MPSMBIM OOIIEro MOJOKEHUS,
HE3aBUCUMO OT TOTO, JAHBI JIM IPOEKIUU HAa TPEX WU JABYX IJIOCKOCTIX IPOEKIUM.

HeoOxoauMbpIM M JTOCTaTOYHBIM YCJIOBHEM SBISIETCS JIMIIb TO, YTOOBI TOUYKU
IIEPECEUYCHNs] OJHOMMEHHBIX NPOEKIMI HAXOAWINCh Ha OJHOM U TOM K€
NEPIEHINKYIIAPE K COOTBETCTBYIOLIEM OCH MPOEKUMHA WM, Ha 4epTexe 0e3 ocu
MPOEKUUH, 3TU TOYKH OKa3aJIuCh Obl HA JIMHUM CBA3M YCTAHOBJIEHHOIO ISl HEe
HampaBiaeHus. Ho ecnu ogHa W3 JaHHBIX NOPSMBIX MapavielbHa Kakou-muOo u3
IJIOCKOCTEM MPOEKIUH, a HAa YepTeKe HE JaHbl MPOEKUUU Ha 3TOM IUIOCKOCTH, TO
HEJb3sl YTBEPXKIATh, YTO TaKHUE MPSIMbIE MEPECEKAIOTCS MEXAy co00il, XoTs Obl U
ObLIO COOJIIOICHO YKa3aHHOE BBIIIE YCIOBHE.

CxpemmBaomuecsi mnpsmble. CkpenyBaromyecs MpsSMbIE JIMHHUM — HE
IEPECEKAIOTCS U HE apauleIbHbl MEXIy COOOM.

JIBe CcKpeuMBaroufecss NpsiMble OOIIEro  IMOJIOKEHUS: XOTS OJHOWMEHHBIE
OPOEKLUU M MEPECEKAIOTCI MEXAy CO00M, HO TOUKM HX MEpPeceyeHus: He MOT'YT OBITh
COCIMHEHBI JIMHUEN CBS3M, NapaJUICNbHOW JIMHUSAM CBSI3H, T. €. 3T IpPSIMBIE HE
IEPECEKAIOTCS] MEXKAY COOOM.

Tema 4
ILinockocTh.
PaziinuHbIie crioco0bl 3aJaHUS IJIOCKOCTH HA YepTeixKe.
[TomoxeHne MI0CKOCTH B MPOCTPAHCTBE ONPEACISAETCS:
- TpeMmsi TOYKaMH, HE JICKAIIMMH HA OJTHOW MPsIMOW JIMHUH,
- NPSIMOU U TOYKOM, B3ATOM BHE IIPSAMOM,
- JIByMsl TMEPECEKAIOIMMUCS TPSMBIMHU,
- JIByMs HapajuleIbHBIMUA NPSMBIMH.
B cooTBeTcTBUM € ATUM Ha YEPTEKE MIOCKOCTh MOKET OBITh 3ajaHa:
- TPOCKIMSMM TPEX TOYECK, HE JICKAIIMX HA OJHOM TPSIMOU,
- OPOECKUUSMH NPSMOU U TOUKH, B3SITOM BHE NIPSIMOH,
- OPOCKLUMSMHU ABYX NEPECEKAKOIINXCS MPSAMBIX,
- OPOEKUUSMU ABYX NAPaJIIEIbHBIX MPSMBIX.
Kaxxnoe u3 3a1anuii MI0CKOCTH MOXKET ObITh TPeoOpPa30BaHO B IPYTroe U3 HUX.



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

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

Caeapl JIOCKOCTH.

[IpsimMbIe, MO KOTOPBIM HEKOTOpas MIIOCKOCTh MEPECEKAET INIOCKOCTH MTPOCKIINM,
HAa3bIBAIOTCS CJIEJAMU OTOM IUIOCKOCTH HA IUIOCKOCTSX NPOEKUMU HWIIM, KOpode,
cjieJaMu IVIOCKOCTH. [, 0, mepecexkaeT ropu30HTaIbHYIO INIOCKOCTh IPOEKIUN 110
pAMOii, 0003Ha4eHHON h'0a M (PPOHTANBHYIO MIIOCKOCTH - 1O TpsAMOi  oa. [Ipsmas
h'oo HAa3BIBAaETCA TOPU3OHTAIBHBIM CIEIOM ILIOCKOCTH, IMpsiMas f O -- (POHTAIBHBIM
CJIEA0M IUIOCKOCTH.

Ecnu mnockocThs mepecekaer och MPOEKIUM, TO HA 3TOM OCH IOJYy4aeTCs TOUYKA
NIEPECEUEHHUs] CIJIEIOB IIJIOCKOCTH.

Criell IOCKOCTU Ha IJIOCKOCTU MPOEKLIHM CIMBAETCS CO CBOEHM MPOEKIHUEN Ha
9TON IUIOCKOCTH.

Ha deprexe mIOCKOCTH MOXET ObITh 3aj7laHa MPOCKIUIMUA €€ cleoB. MOXKHO
OTPaHUYHUTHCS O0003HAUEHHEM TOJBKO CaMHUX CJeA0oB. Takoil uepTex HarjsjeH U
IPEICTaBIIAET yA00CTBA MTPU HEKOTOPHIX MOCTPOCHUSX.

Yron Mexay ciegamMu Ha 4YepTeke HE paBeH yrily, 00pa30BaHHOMY ClEJIaMH
IJIOCKOCTH B TPOCTPAHCTBE.

Ecnu  paccmarpuBarh IJIOCKOCTh B CUCTEME Tl, M2, 73, TO B OOILIEM ciydae
IJIOCKOCTh MEPECEUET KAXKAYIO M3 OCe MpoeKIud. Takas MIOCKOCTh HA3bIBAETCA
IJIOCKOCThIO  00miero mosioxkeHus. Cnen p'oa Ha3bIBaeTCs NMPOQPUIBHBIM CIEIOM
IJIOCKOCTH.

IHos10:KeHUs MJIIOCKOCTH OTHOCUTEIBHO IVIOCKOCTEH MPOCKIM.

Bo3MmoxHBI ciienyronme IOJ0XKEHUSI IUIOCKOCTA OTHOCUTENIBHO IUIOCKOCTEU
MPOCKUMH 71, 72, 73!

— IUIOCKOCTh HE MEPNEHIMUKYISIPHA HU K OJHOW W3 TUJIOCKOCTEH MPOECKIIUM,
— IUIOCKOCTh MEPHEHUKYISIPHA JIMIIb K OJHOM U3 HUX,
— IUIOCKOCTh MEPHEHUKYIISIPHA K ABYM IUIOCKOCTAM MPOEKIIUH.

[ImockocT BTOPOTO M TPETHETO TMOJIOKEHUHW HOCAT oOIlee Ha3BaHUE
"nmpoenupymounue MIOCKOCTH" .

- IlnockocTh, HE MEPHEHIUKYISPHAS. HU K OJHOMW W3 IJIOCKOCTEN MPOECKIUM,
SABJISIETCA MJIOCKOCTBHIO 001IEro MOJI0KEHMSI.

- Ecnu mimocKoCcTy nepneHIuKyIspHBI JIMIIb K OJHOM M3 TIOCKOCTEN MPOCKIINH,
TO BO3MOYKHBI TPU CJIy4asi YaCTHBIX MOJIOKECHUMU.

a) IlnockocTe mneprneHAVKYISIpHA K TOPU3OHTAIBHOM IIOCKOCTH IPOEKIIUM.
Takue MI0CKOCTH Ha3bIBAKOTCS FOPU30HTANBHO-TIPpoenupyiMMu.  DpoHTaNbHBIN
CIEeJ TEPIEHAUKYJSAPEH K IUL II1 MU K OCH NPOECKIUH X.

6) IlmockocTh mepneHAUKYIsIpHA K PPOHTATBHON TIOCKOCTH MpoeKiuil. Takue
IJIOCKOCTHY HA3bIBAKOTCS (PPOHTAIBLHO-TIPOCHUPYHOIIMMHU.

B) IlimockocTe meprneHauKyisipHa K NpopUIbHOM MIIOCKOCTH npoekuuil. Takue
MJIOCKOCTH HA3bIBAKOTCS MPO(PUIBLHO-TIPOEHUPY IO LIUMH.

[nockoCTh, NEPNEHAMKYJSIPHAs K OJAHOM M3  IUIOCKOCTEH  IPOCKLIUH
(rOpU30HTAIBHO-, (POHTAIBHO- WM NPOQPUIBHO-TIPOCLUPYIONIAs), MOXKET, B



YaCTHOCTH, NPOXOJHUTH 4Yepe3 OChb NPOEKUMH. Takyr IUIOCKOCTH JIOIOJHHUTEIBHO
Ha3bIBAIOT 0CEBOM IIOCKOCTBIO.

OceBasi IUIOCKOCTb MOXET OBITb OMCCEKTOPHOW; 4YTO 3HAYWUT, YTO OCEBas
IUIOCKOCTh J€JIUT JIBYTPAHHBIA Yroj, OOpa30BaHHBIA IUIOCKOCTSMHM IPOEKLUH,
IOTI0JIaM.

- Ecim miiocKkoCTH NEepeHINKYISIPHBL K IByM IUIOCKOCTSIM IPOEKIUH, TO TaKXKe
BO3MOYHBI TPH CJIy4asi YACTHBIX IOJIOKECHUM.

a) [lmockocTh mepneHauKyyIsgpHa K IUIOCKOCTSM 2 W I3, T. €. HapajuleibHa
IUIOCKOCTH 111. Takue II0CKOCTH Ha3bIBAKOTCS TOPU30HTAJIBHBIMH.

6) IlnockocTh MEpHeHAMKYISIPHA K IJIOCKOCTSAM 111 M 113, T. €. MapajuieibHa
IJIOCKOCTH T12. Takue IIOCKOCTH HA3bIBAIOTCS (PPOHTATBLHBIMMU.

B) [lmockocTe nepneHAMKyJspHa K IUIOCKOCTSM Il M II2, T. €. NapajuieibHa
IJIOCKOCTH 113. Takue IIOCKOCTH Ha3bIBAKOTCA NPOPUILHBIMU.

B3anmHuoe MO0JI0KEeHUe ABYX IUIOCKOCTel (mapaJuteJbHbIE 7|
nepeceKaouuecs).
JIBe MII0CKOCTH MOTYT OBITH MapaieTbHBIMU HIIA MTEPECEKATHCS MEXKITY COOOI.

[lapannensHbie  MeXay co00Ml  (POHTATBLHO-TPOCHUPYIOMINE  IUIOCKOCTH,
3aganHbie TpeyroapHukaMu ABC u DEF. Hx mnapamiensHOCTh OMNpenenseTcs
napauie’abHOCThIO (hpoHTaANBHBIX npoekuuid A"B"C" u D"F"E".

B cnydae 3amaHMs IUIOCKOCTEW HUX CJlEAAMU JIETKO YCTAHOBUTBH, YTO OTHU
IJIOCKOCTU TIEpECceKaroTcsl: €CiM XOTs Obl  OJlHa mapa  OJHOWUMEHHBIX CJIE/IOB
IepeceKaercs, TO IJIOCKOCTU MEpeceKaroTcs. M3JI0KEHHOEe OTHOCUTCA K
TTIOCKOCTSIM, 3a/IaHHBIM TI€PECEKAIOIINMUCS CIEIAMM.

Ecnu ke 00e TI0CKOCTH MMEIOT Ha 71 M Ha T2 CIeJbl, TapauieNIbHbIE OCH X, TO
ATU TJIOCKOCTH MOTYT WJIM TEpeceKarbcs, WIH ObITh mNapauieabHbIMU. s
pelIeHusl BOIpOca O B3aMMHOM IOJIO)KEHUM TaKUX IUJIOCKOCTEHM MOXHO IOCTPOUTH
TPETHI CIIeJI: €CIIU Ciieibl 00eUX TUIOCKOCTEN Ha TPEThel MIIOCKOCTH MPOESKIUNA TaKKe
NapajyieabHbl APYr APYry, TO INIOCKOCTM NApajUIeibHbBI, €CIIM K€ TPETbU CIIECMbI
IIEPECEKAOTCS, TO INIOCKOCTH TEPECEKAIOTCH.

Tak pemaercs BOIPOC O B3AMMHOM IIOJIOKEHUU JIBYX IUIOCKOCTEH, 3aJaHHBIX
cnenamu. Ecnu e TII0CKOCTH 3aJjaHbl HE Clie/laMU, a KAKUM-JIMOO IPYyTUM CIIOCOO0M,
Y HaJ0 y3HaTh, EPECEKAIOTCS JI 3TU IIJIOCKOCTH, TO BOOOILE CIeAyeT Mpuderath K
HEKOTOPBHIM BCLIOMOTATEIbHBIM OCTPOCHUSM.

B3aumHoe noJio:keHue NpsiMoii JJMHUM U MJIOCKOCTH.

B3anmHoe mosioxkeHue MpsSMOW JIMHUM U TIOCKOCTU B TMPOCTPAHCTBE MOXKET
OBITH CJICTYIOIINM:

- mpsiMasi JIEXKUT B TJIOCKOCTH,

- MpsiMas IePeCceKaeT MIOCKOCTbD,

- mpsiMas TapajjieiabHa MIOCKOCTH.

Eciu Ha depreke HENOCPEACTBEHHO HEINb3sS YCTAHOBUTH B3aHMMHOT'O
MTOJIOKECHUS TPSMOU M IIJIOCKOCTH, TO NMPUOEraroT K HEKOTOPHIM BCIIOMOTaTEIIbHBIM
MMOCTPOCHUSIM:



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

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

Tema 5

Cnoco0bI npeodpa3oBaHus NPOEKIMA.

Cnoco0 BpameHus.

Pemenue psina 3a1a4 ynpoaeTcs ¥ CTaHOBUTCS 00Jiee HArJIHBIM, €CIIH T€OMETPU-
YeCKHUE OOBEKThl 3aHMMAIOT YAaCTHOE MOJIOKEHUE OTHOCHUTENIBHO MJIOCKOCTEM MPOEKIHM.
[IpeoOpa3zoBanus yepTexa BeLyTCs MO JBYM HAIIPABICHUSM:

OOBEKT OCTaeTCsl HENOABMKHBIM, MEHSIOTCS YCIIOBUS (amapar) MpoeupoOBaHusI.

VYcnoBusi TpoOEHUpPOBaHMSI COXPAHSIOTCSA, MEHSIETCS TIOJIOKEHHE OO0BEKTa B
IIPOCTPAHCTBE.

B cooTBETCTBMM € 3THM MPUMEHSIOT CIECAYIOLIME CHOCO0BbI NPeodpa3oBaHMs
yepresKa:

1. ITo nepBOMy HanpaBJICHHIO:

- c1oco0 3aMeHbI IIOCKOCTEN MPOEKIINH;

- CIIOCO0 AOMOJIHUTENBHOTO MPOEUPOBAHMSL.

2. 1o BTOpOMY HampaBIICHHIO:

- C1I0CO0 TUIOCKONapaIeNbHOTO MEPEMELICHUST

- c1oco0 BpaIleHUsT BOKPYT POCUPYIOIIEH MPSIMON;

- crioco0 BpallleH!si BOKPYT JIMHUW YPOBHSI.

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

3agaua 1: npeoOpa3oBaTh yepTeK NPsMON OOLIETO MOJIOKEHUS B YEPTEX MPSIMOM
YPOBHSL.

3agaya 2: mnpeoOpa3oBaTh UYEPTEK MPSAMON OOIIEro MOJOKEHUSI B UYEPTEK
npoeLupyroel npsaMoil. JTta 3a/1auya pelaercs B iBa dTana: npsmasi nmpeodpasyercs B
NPSIMYIO JIMHUIO YPOBHS, a 3aTEM B ITPOCLUPYIOLLYIO MPSMYIO.

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

3agaua 4: yepTeX IUIOCKOCTA OOILEro MOJOXEHUs IPeoOpa3oBaTh B UYEPTEXK
IUIOCKOCTH YPOBHS. JTa 3a7aya peliaercs B JBa 3Tara: Ha IEPBOM JTale 3aJaHHas
TUIOCKOCTh IPe00paszyeTcsi B MPOELMPYIOIIYIO, 8 Ha BTOPOM — B IIOCKOCTh YPOBHSL.

IIpeoOpa3oBanue 4YepTeka CrnocoOOM 3aMeHbl ILUIOCKOCTEH IPOEKIIMH.
OT1O0T crocob npeodpazoBaHusi 0a3UPyeTCs HAa ABYX OCHOBHBIX MOJIOKEHUSX:

[1 OOBEKT COXpaHSeT CBOE MOJIOKEHUE B MPOCTPAHCTBE, a TUNIOCKOCTH MPOESKIUN
MIOCJIEIOBATEIBHO MEHSIOTCSL.

[ JIroOble JBe B3aMMHO NEPIEHIUKYJISIPHBIE TUIOCKOCTH MOTYT OBITh MPUHATHI 32
TUTOCKOCTH TPOEKIIHIA, TIPU STOM TMOHSITHE TOPU3OHTATBHON M (PPOHTAIBHON TIOCKOCTH
MIPOCKLINNA COXPAHSETCA.

OO6mme CBEJICHUSI. CymHocTh crocoba nepeMeHbl  TUIOCKOCTEH
MPOEKIUNA 3aKII0YaeTcsi B TOM, YTO IMOJIO)KEHHE TOYEK, JIMHUHM, IJIOCKUX QUryp,
MOBEPXHOCTEH B MPOCTPAHCTBE  OCTAaeTCs HEU3MEHHbIM, a cucrema =nl, m2



JOTIOJHSAETCA TUIOCKOCTSAMH, oOpasyrolmuMu ¢ 7wl win m2, uam  Mexay cobOoi
CUCTEMBl [JIBYX B3aMMHO [MEPIECHANKYJSIPHBIX [IOCKOCTEW, TPUHUMAEMBIX 3a
MJIOCKOCTH MTPOEKIIHA.

Kaxnas HoBasi cucrema BBIOMpAeTCs TakK, 4YTOOBI TOJNYyYUTH TIOJIOKEHHE,
HauOoJee y1I00HOe /Il BBIMOTHEHUSI TPEOYEMOT0 OCTPOESHHUSL. .

BBenenue B cucreMy w1, 12 OAHOM JAOMOJHUTEIbHON MJIOCKOCTH MPOCKIUM.

B OonbmmHCTBE ciyyaeB JOMOJHUTENIbHAS MIOCKOCTh, BBOAMMAS B CUCTEMY 71,
M2 B KA4eCTBE IUIOCKOCTH TMIPOCKIMH, BBIOMPAETCS  COTJIaCHO KaKOMY-JTHOO
YCJIOBHIO, OTBEYAIOIIEMY €U MOCTPOCHMUS.

BBenenue ONMOJHUTENBHONW IUIOCKOCTH MPOCKIHUN JAeT BO3MOXKHOCTb,
HaIrpuMmep, Mpeodpa3oBaTh YEPTEK TaK, YTO TUIOCKOCTH OOIIETO TOJIOKCHUS, 3aJaHHas
B CUCTEME T1, M2, CTAHOBUTCA MEPHEHIUKYISIPHOM K JIOMOJHHUTEIBHOW IUIOCKOCTH
MIPOCKIIUH.

BBenenne B cucremy w1, M2 JABYX AONOJHHMTEJbHBIX ILIOCKOCTEH
npoexkuui. PaccMoTpum BBeleHHME B CHUCTEMY 71, 72 JABYX JOIOJIHUTEIIBHBIX
IJIOCKOCTEH MPOCKIMHN Ha CIIECIYIOIIEM IIPUMEPE.

[TycTth TpeOyeTcs 3aaHHyI0 B CUCTEME 71, T2 MPsIMYyI0 o01iiero mnonoxenus AB
PACHOJIOKUTH MEPHEHAUKYIISIPHO K JIOIOJHUTENBHOM IUJIOCKOCTH MpOeKUuuii. MOXKHO
JY JOCTUTHYTh 3TOTO BBEACHUEM JIMIIb OJHOM JOMOJHUTENbHOU Iockoctu? Her.
Benp Takas miI0CKOCTh, Oyyud NEPHEHAUKYISIPHON K NPSIMOA OOIIETO MOJIOKEHHUS,
caMa B CUCTEME T1, T2 OKAXETCAd IUIOCKOCThIO OOIIEro MOJIOKEHUS, T. €. HE
MEPIEHAUKYISIPHOM HU K 1, HU K m2. Ho »TumM HapymmuTcs yCiaoBHE BBEICHUA
JOTIOJTHUTEIIBHBIX TIOCKOCTEN MTPOEKITUHM.

Hano mnpupepxuBathbCsi CIEOYIOMIEH CXEMbL: OT CHCTEMBI T, T2 NEPEUTH K
CUCTEeME T3, Tl B KOTOpoM m3-ml u 3 || AB, a 3arem mepelTu K cucTteMe m3, T4, e
4.3 U 4 AB.

OcHoBBI cioc00a BpanieHusl.

[Ipu BpamieHUu BOKPYT HEKOTOPOW HEMOIBMKHOM TPsIMOM (OCh BpaIleHHUs)
KaKJass ToYyKa BpalaeMou buryps repemMenaeTcs B IIJIOCKOCTH,
NEPHEHAUKYIIPHON K OCcH BpalieHus: (TUIOCKOCTh BpaiieHus). Touyka mepemeraercs
II0 OKPYXHOCTH, LEHTP KOTOPOW HAXOAUTCS B TOUYKE IIEPECEYEHUS] OCU C
IJIOCKOCTBIO  BpallleHWsi (LIEHTP BpAIlICHHS), a pPaAuyC OKPY>KHOCTH pPaBHSETCS
PACCTOSIHMIO OT BpallaéMOM TOYKM 10 IIeHTpa (3TO panuyc BpamieHus). Ecnu
Kakas-mu00 M3 TOYEK JaHHOW CHUCTEMbl HAXOJWTCS HAa OCH BpAIllEHUS, TO MPHU
BpAILICHUY CUCTEMbI 3TAa TOYKA CYUTAETCS HEMOJABUKHOM.

Ocb BpalmieHuss MOXET OBbITh 3ajJaHa WM BbIOpaHa; B TMOCIEIHEM Ciyyae
BBII'OJJHO PACIOJIOKUTH OCh IEPHEHAUKYJISIPHO K OJHOW M3 IUIOCKOCTEU IIPOEKIUH,
TaKk Kak MpU 3TOM YNPOIIAKOTCS MOCTPOCHUS. J[eMCTBUTEIBHO, €CJIM OCh BpAICHUS
MEPIEHAUKYIISIPHA, HAIPUMED, K IJI. 72, TO IUIOCKOCTb, B KOTOPOW MPOUCXOIUT
BpAIllCHUE TOYKH, MHapajuleibHa IUIL. T2.

CrnenoBaTeNbHO, TPACKTOPUS TOYKH MPOCIUPYETCS Ha TUI. T2 0€3 MCKaKEHHs, a
HA IUI. TT1- B BUJIE OTPE3Ka NPSMOU JINHUMU.

Hnocxonapanne.ﬂbnoe NnepeMecHue.



InockonapaiielbHbIM HA3bIBAIOT TaKoe IMEpeMelieHrne o0beKTa, MPU KOTOPOM
BCE €T0 TOYKH JBHXKYTCS B IUIOCKOCTSX, MAPAJUICIbHBIX OJHOM IJIOCKOCTH, IPUHSATON 32
HEMOBIKHYIO.

311ech 3a HEMOABMKHBIE TUIOCKOCTH MTPUHUMAIOTCS TUIOCKOCTH Mpoekiuid. OaHo me-
pemellieHre O00bEeKTa MPOU3BOJUTCS OTHOCUTEIBHO OJIHOM M3 HuX. Eciam 3toro He-
JIOCTaTOYHO, BTOPOE MepeMeIleHe 00bEKTa JIeIat0T OTHOCUTENILHO JIPYTOM TIOCKOCTH.
[lpu  miockomapamnenbHOM — mepeMemiennn  o0bekta  [AB]  oTHOcuTenbHO
TOPU30HTAJILHOM TUIOCKOCTH TPOEKIMii Bce ero Touku (A u B) naBmwkyrcs B
TOPU3OHTAIBHBIX TUIOCKOCTSX YpoBHA (00 ¥ ). DT0 3HA4YMT, 4TO OTpe3oK [AB] moxer
MepeMEIaThCsl B JIH000€ TMOJIOKEHHE, HO (PpOHTANIbHBIE MPoeKIuu A2 1 B2 ero KoHIIOB
MOTYT TEpPEMEIIAThCSl TOJIBKO IO MPOEKUHUSM 02 U [32 TOPU3OHTAIBHBIX IUIOCKOCTEH
YPOBHSI, TMHAN KOTOPBIX OJTHOBPEMEHHO CITY’KaT FOPU30OHTAIIbHBIMY JTUHUSMU CBSI3H.

3aMeTuM, 4YTO, BBIOMpAs TMOJIOKEHHWE CBOOOJHO IMEPEMEIaeMOM MPOEKIUU, MBI
MO>KeM COJMKaTh WM Pa3/IBUTaTh HOBBIC IPOEKIIUU M U300paxaTh UX CIIpaBa UM CJieBa
OT CTapbIX MPOEKLHUII Ha TFOOOM yIaICHUH.

3Has OCHOBHBIE 3aKOHOMEPHOCTH IIOCTPOCHUH, Ha 4epTexe NOAPOOHO HE
MOKA3bIBAIOT TUIOCKOCTH YPOBHS U JINHUU CBS3H.

3a7aHa IJIOCKOCTh OOLIETO TMOJOXKEHUS NpoeKIusMU. Pemias  MO3MLMOHHYIO
3aJ1a4y, Mbl JIOJKHBI HUCHIOJIb30BaTh JIBA MTOJIOKECHHUS:

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

[JmpssiMyt0  JIMHUIO YPOBHS MOXHO OJHUM  IHpeoOpa3oBaHUEM  CHEJIaTh
NEPIEHANKYISIPHON (TIPOELMPYIOLIEH) K OJTHOM U3 TUNIOCKOCTEMN MPOEKLIUHI.

HenocratkoM cnocoba miaockonapamiieIbHOro NepeMeIieHus BIsieTcss Heo0X0Iu-
MOCTb ITOCTPOEHHSI CBOOOTHO MEPEMEIIAEMON MPOEKIIMK B HOBOM MOJIOKEHHUH. 3aTO 3TOT
Croco0 Mo3BoJIsIeT OoJiee YA00HO pa3MeNiaTh HOBBIC POCKITUH.

Tema 6

I'eomeTpuyeckue NOBEPXHOCTH U TeJia.

IIpoeunpoBanye MHOIOrPAHHUKOB M KPUBOJMHEHHBLIX TeJI HA TPH
MJIOCKOCTH MPOEKIMIA.

[ToBepxHOCTH pPA3MENAIOTCS HA MHOTOIPaHHbIe (OTPaHWYEHHBIE TUIOCKOCTSIMU) U
KpPUBOJIMHelTHbIe (KpuBbIe). [ToBepXHOCTh U3/1eNUs, OrpaHYEeHHAst OTCEKaMH IJIOCKOCTEH,
Ha3bIBACTCSI MHOTOIPAHHOM, a camMo wuzaemue (Gurypy) B 3TOM Cloydae Ha3bIBAIOT
MHOIOrPAHHMKOM. KaXKIplli OTCEK TUIOCKOCTH HA3bIBACTCS IPaHbI0. ['paHuiiamMu rpaHu
CIIy>KHT MHOTOYTOJIbHUK, CTOPOHBI KOTOPOT'O Ha3bIBAIOTCS pedpaMu U SIBJISIOTCS NPSIMBIMHU
IIepeceyeHus IPaHen.

HaubornbIiee npumMeHeHne HaXOT MHOTOTPAHHHUKH, KOTOPbIE HA3bIBAIOT MUpaMHUIa-
MHU, TIPU3MaMH U IPU3MaTONIAMHU.

IMupamMuaoi  HA3pIBAlOT MHOTOIPAHHHUK, OCHOBAaHMEM  KOTOPOIO  SIBJISIETCS
MHOTOYTOJILHUK, & OOKOBBIMU TPAHSIMH — TPEYTOJIBHUKH C OOIIIEH BEPIIMHOM, HA3hIBAEMOM
BEPILMHON ITUPAMUIBIL.

[Ipsmbie TiepecedeHuss OOKOBBIX TpaHEH Ha3bIBAIOT 00KOBLIMM pedpamm. [Ipsvbie
repecedeHrsi OOKOBBIX TpaHEeW C OCHOBAaHHMEM HAa3bIBAIOT pedpaMH OCHOBAHHUsSI. TOYKH
nepecedeHus pedep Ha3bIBalOT BEPIIMHAMM MHOTOTPAHHHKA.



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

PeGpa MHOrorpaHHoOi MOBEPXHOCTH 00pazyloT ee¢ Kapkac (WM CeTKY).
[TocTpoenue npoeKIuii MHOTOTPaHHOW TTOBEPXHOCTU CBOAUTCS K MOCTPOCHUIO MIPOEKIUI
ee KapkKaca, TO €CTh BEPILIUH, COSMHEHHBIX peOpaMu.

MHOrorpaHHUK Ha3bIBAIOT BBITYKJIBIM, €CIIA OH BEChH JIEKUT 10 OJHY CTOPOHY OT
moOoi u3 ero rpaHeil. B aToM ciyyae rpanu U GUrypsl ceueHHsT MHOTOTPaHHHUKA TOXKE
SBJISIFOTCS! BBITYKJIBIMA MHOTOYTOJIbHUKAaMHU.

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

[Inpamuy Ha3bIBaIOT NPABWJIBHOM, €CIIM OCHOBAHHEM CIYXKWUT NPaBUJIbHBIN
MHOTOYTOJIbHUK ¥ BBICOTA NHPAMHUABI  MIPOXOAUT UYEpe3 LEHTP  ITOTO
MHOTOYTOJIbHUKA.

[IpaBunbpHass  nupaMuaa, OrPAHUYECHHAs  YETBIPbMS  PaBHOCTOPOHHUMU
TPEYroJbHUKAaMU, Ha3bIBACTCS TETPAIIPOM. Y TeTpadipa Jro0ast rpaHb MOXKET CIIYXKHUThb
OCHOBAHHEM.

MHOrorpaHHUK, OCHOBAHUSIMM KOTOPOI'O SIBJISIIOTCS. MHOTOYIOJIBHMKH, a
OOKOBBIMHU I'PaHsMHU — MAPAIJIEIIOTPaMMBbl, Ha3bIBAECTCS MPU3MOM.

Ecnu OokoBble pebpa MepreHIuKYJIspHbl OCHOBAHMIO, IpPHU3Ma Ha3bIBaeTCs
NPSAMOM, WHAauYe €€ Ha3bIBAIOT HAKJOHHOW. EcCiM B OCHOBaHMM TNPU3MBI JIEKUT
IIPAaBWIBHBI MHOTOYTOJIBHHK, IPU3MA HA3bIBACTCS NPABU/ILHOM.

[Ipy BRIMYKJIOM OCHOBAaHWH MPHU3MA HA3bIBACTCSA BBIMYKJIOM. CeueHNs BBITYKION
MPU3MBI TUIOCKOCTBIO OYAYT BBITYKJIBIMU MHOTOYTOJIbHUKAMU.

[Ipr3ma, OCHOBaHMEM KOTOPOM SBIIIETCS MNPSMOYTIOJIBHHMK, HAa3bIBACTCS
napaJuiesenuieIoM.

[IpaBuibHas mnpu3Ma, OrpaHUYEHHAs WIECTbIO PaBHBIMM TIpaHiAMU B (opme
KBaJIpaTOB, HA3bIBAETCS IEKCA3APOM, UM KYOOM.

MHororpanHas NOBEPXHOCTb, COCTOSIIAsl M3 JBYX MHOIOYI'OJBHHUKOB —
OCHOBaHUH, pPacoJIO)KEHHBIX B MapaJlJICJIbHBIX IJIOCKOCTSAX, U OOKOBBIX T'paHei B
(opMe TpeyroJIbHUKOB WM Tparneluii, Ha3bIBaCTCs] MPU3MATOUI0M.

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

JIuaus (mpsiMas WM KpUBasi), MOCPEACTBOM KOTOPOW MOJy4Y€Ha MOBEPXHOCT,
Ha3bpIBaeTcsl oOpasywomieid. JluHus, 0o KOTOpoW mepemeniaeTcs oOpasyrolas,
HA3bIBAECTCA HANPABJISIOLIECH.

B 3aBucumoctu 0T (dopmbl oOpa3yrouieli caMu TMOBEPXHOCTH JEISATCS Ha
JMHeilyarTple, eciu oOpasyromas — npsMas JUHUS, U HeJIMHel4daTble KPHUBBIC
MOBEPXHOCTH, €CII 00pa3yromas - KpuBasi TUHUSI.

B 3aBucumMoctu OT 3akoHa TniepeMenieHus oOpa3yolieid B MPOCTPAHCTBE
ITOBEPXHOCTU JENSAT HAa NMOBEPXHOCTH BpPALleHHS, HMKJINYECKHe, 00IIero BHUAA,
Tonorpapuyeckue u T .

[TocTpoeHnue npoeKuu J00ro TeOMETPUYECKOTO TEIa CBOJUTCS K MOCTPOCHUIO
MPOEKIMKA HEKOTOPBIX €ro TOYEK W JIMHUHK. JIMHUIO, OTpAaHMYMBAIOIIYIO MPOECKIMIO,
HA3bIBAIOT 04E€PKOM (PpUTypPBI.

Touka u TUHMSA, JeKaAlHe HA IOBEPXHOCTH.



UToObl 3a/1aTh HA YEPTEKE MPOEKIUU TOYEK, MPUHAJIEKAINIUX MHOTOTPAHHUKY
WIM KPUBOM IMOBEPXHOCTHU, HEOOXOJUMO NPEABAPUTEIHLHO MOCTPOUTH KaKyO-THOO
JUHUIO Ha 3a/JlaHHOM TOBEPXHOCTH, a 3aT€éM Ha MPOEKUUAX O3TON JMHUU B3AThb
MPOEKIIMU MCKOMBIX TOYeK. JINHUIO Ha MOBEPXHOCTU JIOBOJIBHO JIETKO MOCTPOUTH IO
JIBYyM JJIeMeHTaM (Hampumep, MPOBEIs €€ uepe3 BEepIIMHY KOHyca W TOYKY Ha
OCHOBaHHM), & 3aT€M HAWTU TOYKY IO MPaBUITY MPUHAJICKHOCTH.

Pa3BepTKH NOBepXHOCTEN reOMeTPUYECKHUX TeJl.

Pa3BepTKkM MHOTOIPAaHHUKOB.

Pa3BepTkoil Ha3bIBacTCs IUIOCKas QUTypa, KOTOpas MOIYUYHUTCS, €Clii OOKOBYIO
MMOBEPXHOCTh MHOTOIPAHHHMKA U €r0 OCHOBAaHUE PAa3JIOKUTh Ha IUIOCKOCTh /[ 3TOrO
OOKOBasi TOBEPXHOCTh pa3pe3aercss Mo OJHOMY OOKOBOMY pedpy, a OCHOBaHHE
0Tpe3aeTcs Mo BceM pedpam, 3a UCKITIOYCHHEM OHOTO.

I'pann MHOTOrpaHHMKA — TUIOCKHE (UTYPBI, KOTOPHIE Ha pa3BepTKE rpaHUYaT
no pebpam Te pebpa, MO KOTOPHIM MPOU3BOJIMIIOCH pa3pe3aHue, Ha pPa3BEPTKE
MOBTOPSIOTCS ABaXIbl. OTIEeNbHBIE TPaHU Ha Pa3BEPTKE COMPUKACAIOTCS MO MPSIMbBIM.

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

Tema 7

Ilepeceuenue reomeTpruyecKMX TeJ NPOESHUPYIOIIMMU IJIOCKOCTSIMH.

MHOrorpaHHMKOM HAa3bIBA€TCS MPOCTPAHCTBEHHas (Qurypa, OrpaHuvyeHHas
3aMKHYTOW TMOBEPXHOCTBIO, COCTOSIIEH M3 OTCEKOB IUIOCKOCTEH, MMernmx (popmy
MHOTOYTOJIbHUKOB.

CTOpOoHBI MHOTOYTOJILHUKOB 00pa3yroT p€Opa, a MIOCKOCTH MHOTOYTOJIbHUKOB -
rpaHu MHororpanHuka. I[losTomy 3agady 1o ONpEAEICHUIO JUHUU TEPECECUCHUs
NOBEPXHOCTH MHOTOTPAHHUKA IIJIOCKOCTBIO MOXHO CBECTM K MHOTOKPAaTHOMY
PELIECHUIO 33/1a4U 110 HAXO0XKJICHHIO:

a) JIMHUM TIEPEeCEUEHUsl BYX IUIOCKOCTEH (TpaHell MHOTOTPAaHHHMKA W CEKYIIeH
TUIOCKOCTH ) WK

0) TOuKH BCTpeun NMpsiMoi (pé6ep MHOTOTpaHHUKA) C CEKYIIEH MIOCKOCTHIO.

OCHOBHOI THUIOBOH 3aJlayeld Ha 3Ty TEMY B MpOrpaMMe SIBJISIETCA MOCTPOEHUE
C€YeHUs IO TPEM 33JaHHBIM HAa TOBEPXHOCTH MHOTOTPAHHUKA TOYKaM,
MIPUHAJICKAIUM CEKYIIEH IJIOCKOCTU. AJITOPUTM TMOCTPOEHUS TaKOTO CEUCHUS
(14001112078

1) BeiOMpaemM HanboJiee MOAXOIAULYI0 TPaHb MHOTOTPAHHUKA JJI OCTPOCHMS Ha
ee  IUIOCKOCTHM  (Jajmee  TUIOCKOCTh  OCHOBaHHUA)  (T.e.  IJIOCKOCTH K
KOTOPOM MPUHAICKUT BbIOpaHHas TpaHb) ciena
CeKyllen MmIockocTu. st TaHHBIX 1iefiel Haubosiee MOAXOASIICH ABSIETCS TpaHb, HA
pedpa KOTOpOi MOXKHO OMYCTUTD MPOCKITUIO OT KaXKI0M 3aJaHHOM TOYKH.

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

3)nepecekaeM MpsMy0, 00pa30BaHHYIO ABYMs 33JaHHBIMH TOYKAMH, C MPSMOMU
00pa30BaHHON MPOEKIMSAMHU ITHX ke ToueK. [lomydeHHas Touka MPUHAJICKUT CIIeTy
CEKYIlleW MIOCKOCTH Ha TUIOCKOCTH OCHOBaHHWs. HaxolWMm BTOPYIO TOUKY M CTPOUM
NpSAMYIO (CJI€T CEKYILEeH MIOCKOCTH).



4) nanee, NI HaXOXKJIEHHsI TOUEK MEpEceUYeHus: ¢ pedpaMyu MHOTOTpaHHUKA, OT
TOYKA  IEpPECeUYEHUs pebpa C  TUIOCKOCTbIO  OCHOBAaHHUS  IMPOBOJUM
OpSAMYI0, MPOXOJAIIYI0 YEPE3 MPOCKLHIO, 3aJaHHOM B YCIIOBHM 3ajayd TOYkH. OT
TOYKA TEPECEUECHUSI JTOM MPSMOW CO CIEIOM CEKYLEHd IJIOCKOCTH MPOBOJIUM
IPSAMYIO, IPOXOISIIYIO YEPE3 TOUKY, POEKIM KOTOPOI NEpPE 3TUM UCIIOIb30BaNach.
Ilepeceuenue ATOM psAMON c pedpom, Ha KOTOPOM UIIETCSA
MEPECEUYEHUE C TIIOCKOCTBIO CEYEHUS, SIBJIIETCA HCKOMOUW TOUYKOM.

5) coenuHsIeM BCEe HalJICHHBIC TOUKH.

B ceuenun Tenma BpallleHHs IJIOCKOCTBIO MOJY4YaeTCs IUIOCKas KpHUBas JIMHHUSA.
OOBIYHO €€ CTPOST MO OTJAEIBHBIM TOYKaM, KOTOPBIEC 3aTEM COCIUHSIOT MEXy cOO0it
IJIABHOW KPUBOM IO JIEKany. TOYKH, IO KOTOPBIM CTPOUTCS KpUBasi, pa3feisioT Ha
XapakTepHble (MX Ha3bIBAIOT 0COOBIMHU, OIOPHBIMK) U IPOMEKYTOYHBIE.

K xapakTepHbIM OTHOCSTCS: KpalHue (camasi BEpXHsis U camasi HU3Kasl, IpaBasi U
nieBas, NajdbHSSA U ONVOKHSIS); TOUYKU TPaHUIBl BUAMMOCTA — OTAEISIONINE BUAUMYIO
4acThb KPUBOW OT HEBUAMMOM; TOUYKH, JIEKAIIME HA KOHTYpPax IMEPECEKAIOIIMXCS TEL,
KOHIIbI OCEH AJIIUIICa ¥ BEPIIMH Mapadosbl U runepOossl. Korga xapakrepHble TOUKH
OTCTOSIT JAJEKO APYr OT Apyra, TO A OOJee TOYHOTO BBISBICHUS XOJa KPUBOM
CTPOSIT MPOMEKYTOUHBIE TOUKH, KOTOPbIE€ BEIOWPAIOTCS IPOU3BOJIBHO.

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

CeueHue, nepneHANKYISIPHOE OCU Teja, HAa3bIBA€TCAd MePHEeHIAMKYJJISIPHBIM WIH
HOPMAJIbHBIM (3TO OTHOCUTCS K Pa3JIMYHOr0 BUA IWIMHIPAM U IIpU3MaM).

[Ipn mnepecedeHHH IMWIMHIpPA BpalIeHUs IUJIOCKOCTHIO, NapajUieIbHOW OCH
BpalleHus, MOJy4yaeTcs napa npsAMbix. Ecin cekynias miocKocTh NepHeHAUKYIsSIpHA
OCH BpalleHHs, TO B pPE3yJbTaTe CEUEHUsS LMIMHIpA 3TOW IUIOCKOCTHIO MOIYYUTCS
OKpY>XHOCTh. B oOmem ciydae, Korja cekymias IUIOCKOCTh HakJIOHEHa K OCH
BpallCHUS [IWINHAPA, B CECUCHUU MOJIYUUTCS 3IUIHIIC.

6. Conep:xaHue pacueTHO-rpaguyecKux 3aJaHuil
Brinmonnenue PI'3 o aucuumiMHe TpoOBOAUTCS CTYJICHTAMU CAMOCTOSITENIBHO U

101 KOHTPOJIeM (M KOHCYJIbTallUeH ) TPEeTo1aBaTelIs.

Tabmuma Ne 8 Coneprxanune pacqeTHO-TpaPUUIECKUX 3aaHHA

No HaumeHoBanue MOTyJIst Kon- PacuerHO-Tpadmyeckue 3aaHus
BO
pasaciia 4acoB

Bsanmuoe TIOJIOXKEHUE ABYX PI'3-1 «IlepeceueHue MIOCKOCTEN,

4 wiockocteit.  [loctpoenue IMHAA | 4 3/AHHBIX TPEYTOTBHAKAMH.
nepeceYeHUsI JIBYX IUTOCKOCTEH.
Mepeceucnue mpsvof . [Toctpoenue HEPIEHIUKYIIApa
IITOCKOCTBIO, 3aJaHHON cenaMu 3aJJaAHHOM BBICOTBI K TUIOCKOCTH

, .

[TepeceueHne TUIOCKOCTEH, 3aJlaHHBIX A-3.
TUIOCKUMH (pUTYypaMH.




Haxoxnenue JNEUCTBUTEILHOU
5 BENIMYMHBI OTPEe3Ka M IIOCcKoil (urypsl | 4 PI3-2  «Ompefenciue  BeMHTHHEI
crocodamMy  BpalleHwus, TIepEMEHBI HBZ’FpaHHOFO erja. Onpenenerue
IUIOCKOCTEH, IUIOCKONIapaJUIEIbHBIM ACHCTBUTEIBHOH BCITITMHEL
HepeMeIIeHuem. TpeyroiabHuKa» A-3.
PI'3-3 «IlepeceueHne MHOTrOrpaHHUKA
7 [TepeceyeHne MHOTOrpaHHUKOB 8 HPOELMPYIOLLEH ILUIOCKOCTBIO.
MPOCLUPYIOMUMHU MIOCKOCTSIMH. JlelictBuTenbHas BenWuMHA (DUTYPBI
ceueHus» A-3.
PI'3-4 «Ilepeceyenue Tena BparieHUs
! Ilepeceuenue Tenn  BpaleHUs 8 MIPOELMPYIOLLEHN TIOCKOCTBIO.
NPOCHHUPYIOIUMH IIIIOCKOCTAMH. JeiictBuTenbHas BenMMuMHA  (PUTYpHI
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 «llepeceueHue Tenm BpalleHHS.
[IpsimoyronbHas (dpoHTATBHAS
n30oMeTpus» A-3.
Bcero 44

/. Kpurepnu oneHUBaHNUs Pe3yJIbTATOB 00y4eHHUS
Tabmuua Ne 9 Kpurepuu orieHUBaHuUs pe3yNIbTaTOB 00yUYEHUs

OIIEHKa KpI/ITele/l OLICHUBAHMUA 110 JK3aMECHY

Bricokuil ypoBEHb «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(eCCUOHATPHOTO NPUMEHEHHUS OCBOEHHBIX 3HAHUI
c(hOpMHUPOBAHBI.

Cpennuii ypoBeHb «4»

OLEHKY «XOpPOIIO» 3aCIHyKMBAeT CTYJEHT, MPaKTHYECKH
(xopor11o) LICHKY  «XOp y YJICHT, TIp

MOJIHOCTHIO OCBOMBIIUMN 3HAHUS, YMEHUS, KOMIIETCHIIUU U
TEOPETUUYECKUM MaTepuai, yuyeOHbIC 3a/laHus HE OICHEHBI
MaKCUMaJIbHBIM ~ YHUCJIOM  0a/uioB, B  OCHOBHOM
chopMHUpOBAIT TPAKTUIECKHE HABBIKH.




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

[IoporoBsiii ypoOBEHb
«3»
(Y1OBIIETBOPUTEIILHO)

MunuManbeHbiil ypoBeHb | OLIEHKY «HEYJIOBJIETBOPUTEIBLHO» 3aCIy>KHUBAET CTYICHT,
«2» HE OCBOUBIIUWA 3HAHUS, YMEHHUSA, KOMIIETEHUUU U
(HEeyIOBJICTBOPUTEIILHO) | TCOPETHUYCCKUIM  MaTepuay, ydeOHBbIC  3aJaHUs  HE
BBITIOJIHWJI, MPAKTUYECKUE HABBIKK HE C(HOPMHUPOBAHBI.

Kputepun onieHUBaAaHHUA 10 IK3aMEHY CTYJ€HTOB C OrPAHUYEeHHbIMH
BO3MOYKHOCTSIMU

OneHouyHbIE CpeACTBA Ui HWHBAJIMIOB M JIMIl C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH ~ 37I0POBBSl  BBIOMPAIOTCSI C yY4E€TOM WX  HHIWBHUIYaJIbHBIX
MCUXO(PU3NYECKUX OCOOEHHOCTEM.

— IpY HEOOXOAMMOCTH UHBAJIUJAM U JIUL[AM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU
3JI0pOBbsl MPEAOCTABISIETCS JONOJHUTEIBHOE BpeMsl Ul HOJATOTOBKM OTBETa Ha
DK3aMEHE;

— [IPY IPOBEJCHUH NPOILEAYpPbl OLICHUBAHUS PE3YIbTATOB O0OYUEHUS] MHBAIH 0B
M JIMI C OrPAaHUYECHHBIMM BO3MOXHOCTSMHU 3[0POBBSl  MPELyCMaTpPUBAETCS
UCIIOJb30BAaHUE TEXHUYECKUX CpPEJICTB, HEOOXOAMMBIX KM B CBA3M C HX
WHANBUAYAIbHBIMU OCOOCHHOCTSIMH,

— TpU HEOOXOIMMOCTH /Il O0YUaIOIUXCS ¢ OTPAaHMUYEHHBIMA BO3MOXKHOCTSIMU
3M0pOBbS W WHBAIMIOB TMpOLEAypa OICHUBAHUS peE3yJbTaTOB OOyYeHUSA TIO
JUCIMILTAHE MOXET MPOBOIUTHCS B HECKOJBKO ITAIOB.

[Ipouenypa olnEeHUBaHUA pPE3YJNbTATOB OOYYEHUS WHBAIUAOB U JHI[ C
OTPaHMYEHHBIMA  BO3MOXKHOCTSIMH ~ 3JI0pOBbS 10  JUCHUIUIMHE  (MOIYJIIO)
npeaycMaTpuBaeT MpenocTaBieHne HHpopmanuu B Qopmax, aJalnTUPOBAHHBIX K
OTPaHUYEHUSAM UX 3/I0POBbS U BOCIIPUATHS HHPOPMAIIIH:

JUis 11 ¢ HapyIIEeHUSIMU 3PEHUS:

— B TIeYaTHOM (popMe yBeJIMUEHHBIM MIpUQTOM,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

JItst vl ¢ HApYIICHUSIMU CITyXa:

— B IIeyaTHOM (popme,

— B (hopMe DJIEKTPOHHOTO JTOKYMEHTA.

Jjist 11 ¢ HapyIIEHUSIMHA OTIOPHO-JIBUTATEIHLHOTO ammapara:

— B reyatHou opme,

— B (hopMe JIEKTPOHHOT'O TOKYMEHTA.

JlaHHBI TIepeYeHb MOXET OBITh KOHKPETU3MpPOBAaH B 3aBUCHMOCTH OT
KOHTHHT'€HTa 00yJaroluXCsl.
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9. YueOHO-MeTOANYECKOE O0ecIeYyeHne TUCINILITHHBI

9.1 YueOHasi 1uTepaTypa
Yexmapes, AnbOepT AHatonbeBud. HauepraTenbHas reoMeTpus U YepUCHHE :
yueOHuK namst By30B / A. A. UekmapeB. - 7-¢ u3Ml., chp. U Aom. - Mocksa :
KOpaiit, 2020. - 423 c¢. - (Bwicmee o6pa3zoBanue). - URL:
https://urait.ru/bcode/449654 ; PexxuMm mocTyma: Ijisi aBTOPH3.II0JIb30BATEICH. -
ISBN 978-5-534-07024-8. - TekcT : IEKTPOHHBIN.
KoncrantnHoB, Anekceil BrnagumupoBuu. HaueprarenbHas reomMeTpus
yuebHoe nmocobue At By30B / A. B. Koncrantunos. - Mockasa : FOpaiit, 2020. -
389 c. - (Beicmee obpazoBanue). - URL: https://www.urait.ru/bcode/446459 ;
Pexum noctyma: ans aBTopu3. moib3zoBateneid. - ISBN 978-5-534-11939-8. -
TEeKCT : 3IIEKTPOHHBIN.
Jlo6anoBa, C.B. OcHOBBI HauepTaTelabHOU TreoMmeTpuu. [leprneHauKyIsIpHOCTD
rCOMETPUYECKUX JJIEMEHTOB : ydeOHoe mocobue : [12+] / C.B. JlobaHoBa,
H.B. Bacuna. — Mocksa ; bepnun : dupexkr-Menua, 2020. — 70 c. : wi., Taba. —
Pexum JIOCTyIA: o MTOJIITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=573514 . — bubauorp.: c. 66. —
ISBN 978-5-4499-0599-4. — DOI 10.23681/573514. — TekcT : 31eKTPOHHBIH.
CynpyH, JLU. OcHOBBI 4UepyeHHS U HA4YepTATEIbHON TeOMETpuu : ydeOHOe
nocooue / JLU. Cynpyn, E.I'. Cynpyn, JIL.A.VYctioroBa ; Cubupckuii
@®enepanbHblii  yHuBepcutrer. — KpacHosipck : Cubupckuii (denepanbHbIN
yHuBepcuteT, 2014. — 138 c. : Tabn., cxem. — Pexxum pocrtymna: 1mo nojamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=364507. — bubauorp. B KH.
— ISBN 978-5-7638-3099-6. — TekcT : 2IeKTPOHHBIN.
Tapenko, b.M1. Haueprarenbnas reomerpus : Tekctsl jekuuii / b.W. Tapenko,
B.H. lllexypoB, M.E. Kupsruna ; MuHuctepctBo o0Opa3oBaHuUS UM HayKu
Poccun, ®enepanbHoe TrocymapcTBEHHOE OIOKETHOE 00pa3oBaTelIbHOE
yupexaeHue Bbiciiero mnpodeccruoHansHoro  oOpaszoBanus — «KazaHckuii
HallMOHAJIbHBIA ~ MCCJIEOBATEIBCKUNA TEXHOJOTHYECKUM YHUBEPCUTET». —
Kazanp : Kazanckuii  HAy4yHO-UCCIEIOBATENBCKUUA  TEXHOJIOTUYECKUU
yauepcuteT (KHUTY), 2014. — 116 c. : wi. — Pexxum qocTyma: 1mno moamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=428250. — ISBN 978-5-
7882-1554-9. — TeKcT : AIeKTPOHHBII.

MuponoBa, Po3za CemeHnoBHa. COOpHUK 3aJlaHUil 1O WH)XEHEPHOU Tpaduke :
ydueOHOe mmocoOue JIsi CTYJIEHTOB CpedH. crell. y4deO. 3aBelleHuid. - 2-¢ U3,
uctp. - M. : Beicmas mkona : Akagemus, 2001. - 263 c. : ni. - (CIIO). - ISBN
5060038025 : 75 p. 00 k.

Yexmapes, Anr0eptT AHatonseBud. HaueprarenbHas reoMeTpusi, MHXEHEpHAS U
MamuHHas Trpaduka : [IporpamMmma, KOHTPOIBHBIC 33a/IaHUS U METOJl. YKa3aHUs
IS CTYJCHTOB-3a0YHHKOB MHXEHEPHO-TEXH. U nef. crel. By30B / [log pen. A.
A. Yexkmapesa. - 2-e¢ u3f., ucnp. - M. : Beiciiag mikona, 2001. - 154 c. : uin. - 29
p. 90 k.

I'opaon, Bnagumup Ocunosuu. Kypc HaueprarenbHOl reomerpun : YuyeOHOE
nocobue mist ctyaeHtoB BTy3oB / [lox pea. B. O. I'opaona, FO. b. UBanoga. -


https://urait.ru/bcode/449654
https://www.urait.ru/bcode/446459
http://biblioclub.ru/index.php?page=book&id=573514
http://biblioclub.ru/index.php?page=book&id=364507
http://biblioclub.ru/index.php?page=book&id=428250

24-e u3n., ctep. - M. : Beiciias mikona, 2000. - 272 c. : uin. - bubnuorp.: c. 272.
- ISBN 5060035182 : 48 p. 10 k.

9. T'opnon, Baagumup OcumnoBrny. COOpHHMK 3a7a4 1O Kypcy HadepTaTeIbHOU
reoMeTpuu : YuyeOHoe mocobue mnsa ctyneHToB BTy30B / Ilox pen. 1O. b.
WBanoga. - 7-e u3z., crep. - M. : Beicmas mkomna, 2000. - 320 c. : un. - ISBN
5060035190 : 54 p.

9.2. llepuonnueckas JuTeparypa

Bectauk Canxr-IletepOyprckoro yHuBepcutera. llpuknaaHas maTemaTHKA.
HNudpopmaruka. [Iponecchr yIPaBJIEHUS - URL:
https://dlib.eastview.com/browse/publication/71227

9.3. UnTepHeT-pecypcbl, B TOM 4HCJIe COBpeMeHHble NpodecCHOHATbHbIE
0a3bl JaHHBIX U MHGOPMAIUOHHBbIE CTIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0uOIMoTedHble cucTeMbl (IBC):

1. 3BC «IOPAWT». - URL: https://urait.ru/

2.9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAUWHY». - URL.:
www.biblioclub.ru

3. OBC «ZNANIUM.COMp. - URL: www.znanium.com

4. O5bC «JIAHb». - URL: https://e.lanbook.com

IIpogeccunonaibubie 0a3bl JAHHBIX:
Web of Science (WoS). - URL.: http://webofscience.com/
Scopus. - URL.: http://www.scopus.com/
ScienceDirect. - URL: www.sciencedirect.com
XKypnans! uznarenscrea Wiley. - URL: https://onlinelibrary.wiley.com/
Hayunas snekrponnas oudauorexa (HOB). - URL: http://www.elibrary.ru/
[TomHOTEKCTOBBIE apXUBBI BEAYIIUX 3aMaJHbIX HAYYHBIX )KypHaAJIOB Ha Poccuiickon
wiatdopme HayuHbix xypHamoB HOMKOH. - URL: http://archive.neicon.ru
Bassl nanaeix kommnanuu «Mcrt Bero». - URL: http://dlib.eastview.com/
OnextpoHHas kouiekius Okcdopackoro Poccuiickoro ®onpa. - URL:
https://ebookcentral.proguest.com/lib/kubanstate/home.action
Springer Journals. - URL.: https://link.springer.com/
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

Springer eBooks. - URL: _https://link.springer.com/

"Jlekropuym TB". - URL: http://www.lektorium.tv/

YHUBEepCcUTETCKAS nH(pOpMaIIMOHHAs CUCTEMA POCCHAL. - URL:
http://uisrussia.msu.ru

NupopmanuoHHbie CIPABOYHBIE CUCTEMbI:
Koncynprant [Limroc

Pecypchl cBOOOIHOTO IOCTYMIA:
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1. KubGepJlenunxka. - URL: (http://cyberleninka.ru/)

2. MunHucTepcTBO HayKH U BBICIIET0 00pa3zoBanus Poccuiickoit denepanuu.
- URL: https://www.minobrnauki.gov.ru/;

3. ®enepanbHbiii  moptan  "Poccuiickoe  oOpaszoBanme". -  URL:
http://www.edu.ru/

4. Nndopmanronnas cucrema "EanHoe oKHO aocTyna K 00pa3oBaTelbHbIM
pecypcam". - URL: http://window.edu.ru/;

5. Cmyx0a TEMaTUYECKHUX TOJIKOBBIX CJIOBApEH. - URL:
http://www.glossary.ru/;

6. CnoBapu u sHnmkioneauu. - URL: http://dic.academic.ru/;

7. 3axonomnpoekT "O6 obpazoBanuu B Poccuiickoit denepanun. Bompocs
u otBeTHL. - URL: http://xn--273--84d1f.xn--plai/voprosy i_otvety

8. OduumanbHblii MHTEpHET-TIOpTaN MpaBoBoil uHpopmarmu. - URL
http://pravo.gov.ru

9. Ucropus PO : dpenepanpusbiii noptain. - URL : https://histrf.ru/

10.Koncynbrant-ILmtoc : cripaBOYHO-TIOMCKOBas cucTemMa (HeKoMMepYecKas
Wutepuet-Bepcus). - URL: http://www.consultant.ru/

11.T'apant Py : wuHbOpManmoHHO-TIpaBOBON mopTan (HEKOMMepYecKas
Wutepuer-Bepcus). - URL : http://www.garant.ru/

12.HopmaTtuBHbIe TipaBoBble akThl B Poccuiickoit ®epepamuu. - URL
http://pravo.minjust.ru/

Co0OcTBeHHbBIE YJIEKTPOHHBbIE 00pa3oBaTeibHbIe 1 HHPOPMALIMOHHbIE
pecypcbl KyoIl'y:
1. baza yueOHBIX MJIaHOB, Y4€OHO-METOAMUYECKUX KOMIUIEKCOB, IMyOIuKaInit
u koH(pepenimit. URL: https://infoneeds.kubsu.ru/infoneeds/
2. DnextponHas 6ubmmoreka Hb Kyol'Y (DnexkTpoHHBIif KaTaior). -
URL:http://megapro.kubsu.ru/MegaPro/Web

9.4 MarepuajibHO-TEXHUYECKOE o0ecriedyeHue TUCIMIIHHBI.
Mertoanyeckue YyKa3aHusi JJs1 O0y4alOIUMXCHA MO OCBOCHHMI0 JMCHMILIMHBI
(MoayJist)

CornacHo nucbMa Munuctepcra oOpazoBanus U Hayku PO No MOH-25486 ot
21.06.2017r «O pa3paboTke aJanTHUPOBAHHBIX OOpPA30BATENbHBIX MPOTPAMMY -
PazpaboTka amanTUBHOM mNporpaMmbl HE0OXOoaMMa B ClIydae HaJdudus B
00pa3oBaTeNbHON OpraHu3aluu XOTS Obl OJTHOTO OOYYarOMIErocsi ¢ OrpaHUYE€HHBIMU
BO3MOYHOCTSIMU 3/IOPOBbBSI.

B ocBoeHMM [AMCUMIUIMHBI HWHBAJIMAAMU U JIMIAMU C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/10pOBbsI OOJIbIIOE 3HAUEHHWE HMEET WHIWBUIyajbHas ydeOHas
paboTa (KOHCYJbTAIlMH) — JOMOJHUTENIbHOE pa3bsiCHEHUE YUeOHOTO MaTepuaia.

NuauBuayanbHble KOHCYJIbTAIIMKM IO MPEAMETY SIBISIOTCS BaXKHBIM (DaKTOPOM,
CHOCOOCTBYIOLIUM MHIUBUIYaIN3alUU O0yYEHHUS U YCTAaHOBJICHHUIO BOCIUTATEILHOTO
KOHTaKTa MEXIy IMpernojaBaTesieM U OO0Yy4arolIMMCs HMHBAJIUAOM WIM JIMIOM C
OrpaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBBSI.

Cucrema 00yuyeHHUS OCHOBBIBAE€TCS Ha PALlMOHAIBHOM COYETAHMHM HECKOJBKUX
BUJIOB Yy4Yy€OHBIX 3aHATHI (B TMEpBYHO OdYepelb, JEKUUA U MPaKTUYECKHUX
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(mabopaTopHbIX) 3aHATHH), paboTa Ha KOTOPBIX OO0JagaeT oOmpeaeIeHHON
crieliupUKOM.

IToaroroBka K JeKIUsIM.

3HaKOMCTBO C JMUCHMIUIMHOM TMPOUCXOAUT YK€ Ha TMEpPBOM JIEKIUH, T/E OT
TpeOyeTcss He MPOCTO BHHMAaHHME, HO U CaMOCTOSATEIbHOE O(OPMIICHHE KOHCIIEKTA.
KoHcnekTupoBanue JeKIHUd — CII0KHBIA BUJT ayTUTOPHON pabOThI, TIPEAoIaratommni
WHTEHCHUBHYIO YMCTBEHHYIO JCSITEIBHOCTh CTyJeHTa. KOHCIEKT SBISETCS TOJIE3HBIM
TOTZa, KOTJa 3alucaHO caMoe CyIecTBeHHoe. He Hamo cTpeMuThes 3ammcath
JIOCIIOBHO BCIO JIEKIMIO. Takoe «KOHCIIEKTUPOBAHME» MPUHOCUT OOJIBIIIEC BpEaa, 4eM
nmob3el. [lemecooOpa3Ho BHaUYane MOHATh OCHOBHYIO MBICHb, U3JIATaeMYIO JIEKTOPOM,
a 3ateM 3amucarth ee. JKemarenpHO 3aMuch OCYIIECTBIIATh HA OJHOW CTPaHUIIE JIMCTa
WM OCTaBIISAsl TOJS, Ha KOTOPBIX TIO37HEE, TPH CaMOCTOSTEIBHOW padoTe ¢
KOHCIIEKTOM, MOYHO CJeJIaTh JIOMOJIHUTEIbHbIE 3alMCH, OTMETUTb HEMOHSTHbIE
MecCTa.

KoHcriekT nexknuu Jydine Mmoapa3fesisiTh Ha MYHKTHI, COOJ0/asi KpPacHYIO
CTPOKY. OTOMY B OOJBIION CTEMEHU OYIyT CIOCOOCTBOBATH BOMPOCHI IIaHA JICKIUH,
npenyiokeHHbie mnpernogaBatensiM. Cienyer oOpamaTh BHHMaHHUE Ha aKIEHTHI,
BBIBO/IbI, KOTOpBIE JI€JIaeT JIEKTOp, OTMedas Haubosiee Ba)KHbIE MOMEHTHI B
JIEKIIMOHHOM MaTepHalie 3aMEYaHUsIMU «BKHO», «XOPOIIIO 3alIOMHUTHY U T.M. MOXHO
JenaTh 3TO W C TIOMOIIBIO PA3HOIBETHBIX MAapPKEPOB WIIM PYYEK, MOTICPKUBAS
TEPMHUHBI U OTIPEICTICHUSI.

PabGoras Hag KOHCIIEKTOM JIeKIMM, BaM Bcerjma HEoOXOIMMO HCIIONIL30BAaTh HE
TOJIbKO y4eOHUK, HO W Ty JIATEPATypy, KOTOPYIO IOTOJHUTEIHHO PEKOMEHIOBAI
nextop. IMeHHO Takasi cepbe3Hasi, KpOIoTiInBas paboTa C JICKITMOHHBIM MaTepHaIOM
MTO3BOJIUT TITyOOKO OBJIAJIETh TEOPETUUECKUM MATEPHAIIOM.

IHoaroroBka K npakTu4eckuMm (J1a00pPaTOPHBIM) 3aAHATHSIM.

[TonroroBKy K KaXKIOMY MPAaKTUYECKOMY 3aHATHIO HEOOXOIMMO HayaTh C
O3HAKOMJICHUS C IUIAHOM IPAKTUYECKOIO 3aHATHUS, KOTOPBIM OTPAXKAET COJEpIKAHUE
IIPEIVIOKEHHONW TeMBbl. TIAaTelbHOE IPOAYMBIBAHHME M HM3Yy4YEHHE BOIPOCOB IUIAHA
OCHOBBIBAe€TCSI Ha MpopabOTKe TEKYILIero MmaTrepuaia JeKLUUH, a 3aTeM H3Y4YeHHs
00s13aTEIPHON U JTOTIOJHUTEIBLHOM JIUTEpaTyphl, PEKOMEHIOBAHHON K JTaHHOW TeMe.
Bce HOBbIE MOHATHA IO U3YyYaeMOil TeMe He0OXOIUMO BbIyYUTh HAM3YCTh U BHECTU B
rJI0CCapHil, KOTOPBIN LEIECO00pa3HO BECTH C CAMOT0 Havaja U3y4yeHHus Kypca.

[ToaroToBka K 71a0OpPAaTOPHBIM 3aHATHSIM M MPAKTUKyMaM HOCHUT pa3IMYHBIN
XapakTep, Kak II0 COAEPKaHUI0, TaK W IO CIOXKHOCTM HcnojiHeHus. [IpoBenenue
NPSMBIX U KOCBEHHBIX U3MEPEHUM MPEAIONAaracT AeTalbHOE 3HAHUE M3MEPUTEIBHBIX
npuOOpoOB, MX BO3MOXKHOCTEH, YMEHHME BHOCHUTH CBOEBPEMEHHBIE MOIMPABKU IS
MoJTydeHus: 60Jiee TOYHBIX PE3yNbTaToB . MHorue nabopaTopHbie 3aHATHS TPEOYIOT
0OJBIION  HCCIeNOBAaTENbCKOW padOThl, M3Y4YEHUS JIOMOJHUTEIbHOM Hay4HOM
JIUTEPATYPBI.

B mnpormecce moAroToBKM K MPAKTUYECKUM 3aHATHSIM, HEOOXOAMMO OOpaTHThH
0cob00e BHUMaHHE Ha CaMOCTOSITEIbHOE W3YYEHHE PEKOMEHJIOBAaHHOW JIUTEpaTyphl.
[Ipu Bce MONMHOTE KOHCIIEKTUPOBAHUSA JICKIIMM B HEM HEBO3MOXHO M3JIOKUTH BECH
matepuai. [loatomy camocTositenbHast padota ¢ yueOHUKaMU, y4eOHBIMU TOCOOUSIMH,
HAay4YyHOH, CIIPABOYHOM JMUTEpPaTypod, MaTepuajlaMy IIEPUOAUYECKUX U3JaHUN U



WutepHera sBisiercs Hanboee 3 (HEKTUBHBIM METOOM TOJIYYCHHUS JOMOTHUTEIBHBIX
3HaHUH, MO3BOJIET 3HAUYNTEIILHO aKTUBU3UPOBATH MPOIIECC OBIAJICHHUS UH(OPMAIIUECH,
CrocoOCTBYeT OoJiee rTyOOKOMY YCBOCHHIO U3y4aeMOro MaTepuaia.

3amuTa 1a00paTOpHBIX PabOT JOHKHA MPOWCXOIUTH, KaK MPAaBWIO, B Yachl,
OTBelleHHBIC Ha JaboparopHbie 3aHsATHS. CTyIEHT MOXET OBITh JOMyIIEH K
CJICYIONICH JTabopaTOpHO# paboTe TOIBKO B TOM Ciy4ae, €CJIM y HEro He 3allHIICHO
He OoJiee ABYX MPEABIAYIINX padoT.

Pexomenaanuu nmo padore ¢ JuTepaTypoil.

Paboty ¢ muTeparypoii memecooOpa3HO HadaTh C MU3Y4YEHHUS OOmMUX paboT 1o
TEME, a TaKKe Y4YeOHUMKOB M Y4eOHbIX mocoOuid. Jlanee peKOMEHIyeTcsl MEeperTH K
aHanM3y MOHorpaduil W cTaTeil, paccCMaTPUBAIOIIUX OTAEIbHBIC ACIEKThI MPOOIeEM,
U3y4aeMbIX B paMKax Kypca, a Takke O(QUIMAIbHBIX MaTepuajoB U

HEOITyOJIMKOBAaHHBIX JTOKYMEHTOB (Hay4IHO-MCCIIeZIOBATETILCKIE paboTHl,
JUCCEPTAIMK), B KOTOPBIX MOTYT COJEPKAaThbCsl OCHOBHBIE BOMPOCHI H3ydaeMou
POOJIEMBI.

PaboTy ¢ uWCTOYHMKAMH HAJI0 HAYMHATH C O3HAKOMUTEIHHOTO YTEHHUSA, T.C.
IPOCMOTPETh TEKCT, BBIACISS €r0 CTPYKTYpHbIe €AuHUUBL. [Ipr 03HAKOMUTEIBHOM
YTEHUU 3aKJIaJKaMH OTMEYAlOTCAd TE€ CTPaHUIIb, KOTOphle TpedyroT Oolee
BHUMATEIBHOTO U3YUYCHUS.

B 3aBucuMoCTH OT pe3yibTaTOB O3HAKOMUTEJIBHOTO YTEHUS BBIOUpAETCS
JanbHENIMii crnocod paboThl ¢ UCTOYHUKOM. Eciu Juisi paspemieHus noCTaBIeHHOU
3a/1a4u TPeOyeTCsl U3yueHHE HEKOTOPHIX (DparMeHTOB TEKCTA, TO MCIOJIb3YETCSI METO/
BBIOOpOUYHOTO uTeHUs. ECiii B KHUTe HET MOAPOOHOTO OrJIaBJICHUs, CIEAYET OOpaTUTh
BHUMaHUE YYEHHKA HA IPEAMETHbBIC U UMEHHbBIC YKa3aTelu.

N30pannbie hparMeHTHI WM BECh TEKCT (€CIU OH IEJIMKOM UMEET OTHOIICHUE K
TeMe) TPEOYIOT BAYMYHBOIO, HETOPOIUIMBOTO UTCHHS C «MBICJICHHON MPOpPabOTKOM
Marepuana. Takoe 4YTeHHE NpEeArnoJiaraeT BblJeJIeHHE: 1) IIaBHOrO B TEKCTE; 2)
OCHOBHBIX aprymMeHToB; 3) BbIBOJIOB. Oco0o¢ BHHUMaHHE CleayeT OOpaTWTh Ha TO,
BBITEKAET TE3UC U3 APIYMEHTOB WJIM HET.

Heobxoaumo Taxke mpoaHaIM3upoBaTh, KAKUE U3 YTBEPKIECHUN aBTOpa HOCAT
po0IeMaTUYHbBIN, TUIIOTETUYECKUN XapaKTep, U YIIOBUTh CKPHITHIC BOITPOCHI.

[ToHATHO, YTO YMEHHE TaKuM OOpa3oM padboTaTh C TEKCTOM MPUXOIUT JAICKO
He cpasy. Haunydmmii cnmoco0 HayuyuThCsl BBIJCIATH TJIABHOE B TEKCTE, YJIABIUBATH
MpoOJIeMaTUYHBIN XapaKkTep YTBEPKACHUM, TaBaTh OIIEHKY aBTOPCKOM MO3UIIUU — ITO
CpPaBHUTEJILHOE YTEHUE, B X0/I€ KOTOPOro Bbl 3HAKOMUTECH C pa3TUYHBIMU MHEHUSMHU
0 OJHOMY W TOMY € BOIIPOCY, CpPaBHHUBAeTE€ BECOMOCTb M JI0KA3aTEJIbHOCTH
apTYMEHTOB CTOPOH U JIeJaeTe BBIBOJ O HauOOJbIeld yOeIUTeIbHOCTH TOW WJIM UHOU
MO3UIINH.

Ecnu B nuteparype BCTpeUaroTCsl pa3Hble TOYKH 3PEHUSI MO TOMY WJIM HUHOMY
BOIIPOCY M3-3a CIOKHOCTH TMPOIIEAININX COOBITUN M TPABOBBIX SBJICHUM, HEIB3S UX
OTBEpraTh, HE pazo0paBmMCh. [Ipu HATWYUU PACXOKIACHHM MEXIYy aBTOpaMu
HEOOXOAMMO HAWTH PAIMOHAILHOE 3€PHO Y KaXKIOTO M3 HUX, YTO MO3BOJIUT TITyOxKe
YCBOUTH TpPEAMET U3y4YeHHUss U Oojee KPUTUYHO OIEHUBATH W3Y4aeMbI€ BOTIPOCHI.
3HAKOMSICh C OCOOBIMH TIO3WIIMSIMH aBTOPOB, HYXHO OIPEACNATh HMX CXOXKHE



CYXXICHWMsI, apTyMEHTHI, BBIBOJIBI, & 3aT€M CPABHUBATH UX MEXIY COOOW M MPUMEHSITH
U3 HUX Ty, KOTOpas 6ojiee yoeauTenbpHa.

CrnenyrommmM dSTanoM pabOThl C JUTEPATypHBIMH HWCTOYHUKAMHU SIBIISIETCS
CO3/IaHNE KOHCTICKTOB, (DUKCUPYIOIINX OCHOBHBIC TE3UCHI 1 ApTYMEHTHI.

Takxum oOpa3om, ipu paboOTe C UICTOUHUKAMH U JIUTEPATYPOH BAXKHO YMETh:

—  CONOCTAaBJISTH, CpPaBHUBATD, KJ1acCU(UIIUPOBATH, IpyNIupoOBaTh,
CUCTEMaTU3UPOBATh MH(OpPMALIMI0O B COOTBETCTBUU C ONPEACICHHON YyueOHOM
3ajaucii;

— 0000maTh  TOJYYEHHYIO  HMHQOpPMAIMIO, OLEHUBATh  MPOCIYIIAaHHOE U
IPOYUTAHHOE;

— (ukcupoBaTh OCHOBHOE CcoOJIepKaHHe cOooOIIeHn; (HopMyaupoBaTh, YCTHO U
MUCHbMEHHO, OCHOBHYIO HJICI0 COOOILECHUS; COCTAaBIATH IUIaH, (POPMYIUPOBATH
TE3UCHI;

— TOTOBUTH U IPC3CHTOBATL PAa3BCPHYTLIC COO6IH€HI/I$I THUIIAa JOKJIada,

— pabotatb B pasHbIX peXkuMax (MHAMBUIAYaJbHO, B TMape, B TpyMIe),
B3aUMOJEHUCTBYS IPYT C IPYTrOM;

— MO0Jb30BaThcs peepaTUBHBIMU U CIPABOYHBIMU MaTEPHUATIAMU;

— KOHTPOJIHUPOBATH CBOH I[GﬁCTBHH )51 I[GﬁCTBPISI CBOHX TOBapHHlCﬁ, 0O0BEKTHBHO
OLCHUBATb CBOU I[GﬁCTBHfI;

— 00pamaThecs 3a MOMOILBIO, JOTOTHUTENbHBIMUA Pa3bsICHEHUSIMU K MTPEMNOJIaBATENIO,
IPYTUM CTYIEHTaM;

— TOJIb30BaThCsl JIMHTBUCTUYECKOW WM KOHTEKCTyaJIbHOM JOTajKOW, CIOBaApPSIMHU
pPa3IMYHOrO XapakTepa, Pa3IMYHOIO pPojJa MOJACKa3KaMHu, OlOpaMu B TEKCTE
(kJTIOYEBBIE CIIOBA, CTPYKTYpa TEKCTA, MPeBAPSIONIast HHPOpMAIHs U Ip.);

— HCIOJb30BaTh MPU TFOBOPEHMHM U MHUCHbME Mepudpa3, CHUHOHUMHUYHbBIE CPE/ICTBA,
CJIIOBA-ONMUCAHUsl OOMIMX TMOHATUWA, pa3bICHEHUS, NPUMEPHI, TOJKOBAHUS,
«CIIOBOTBOPYECTBOY;

— TOBTOPITh WM Tiepedpa3upoBaTh PEIUIUKY COOECEeTHUKA B TMOATBEPKICHUU
IIOHMMAaHHMS €r0 BBICKA3bIBaHUS WJIA BOIIPOCA;

— 0o0paTuThCs 3a MOMOIIIBIO K COOECeTHUKY (YTOUHUTH BOIIPOC, MEPECTIPOCUTD U JIp.);

— UCHOJB30BaTh MHUMHKY, KECTbl (BOOOIIE M B TEX CIy4asX, KOrJa SI3bIKOBBIX
CPEICTB HE XBaTaeT Uil BBIPAXKEHUS TEX WIM HWHBIX KOMMYHHKAaTHBHBIX
HaMEpeHUil).

IHoaroroBka K MpoOMeKyTOYHOM aTTEeCTALMH.
[Tpu moATOTOBKE K IPOMEKYTOYHOM aTTECTAIUU 1IETIECO00Pa3HO:



— BHHUMATEJIbHO U3YYHUTh MEPEUYEHb BOMPOCOB U OMPENETUTh, B KAKUX MCTOUHHKAX
HAXOJSATCS CBEJICHUS, HEOOXOANMBIE JJIsl OTBETA HA HUX;

— BHHUMATEJIBHO MTPOYUTATh PEKOMEHAOBAHHYIO JIUTEPATYPY;

— COCTaBUTb KpaTKHE KOHCIIEKThI OTBETOB (IJIaHbI OTBETOB).

B ocBoeHMM AMCHMIUIMHBI HWHBAJIWJAMU M JIMIIAMH C OTPAHUYCHHBIMU
BO3MOXHOCTSIMU 37I0pPOBbsl  OOJIBIIIOE 3HAYEHHWE HWMEET HHAMBHUAyaldbHas yuyeOHas
paboTa (KOHCYJIbTallUK) — IOMOJIHUTEILHOE pa3bsiICHEHUE Y4EOHOT0 MaTepurarna.

NuauBuyalibHble KOHCYJIbTAIIMU 10 MPEAMETY SIBISIOTCS BaXXHBIM (DaKTOpOM,
CITOCOOCTBYIOIIUM MHAWBUIyAIN3alMU OOYYEHUS U YCTAHOBJICHUIO BOCIUTATEILHOTO
KOHTaKTa MEXIy IMpenojaBareiieM W OOydYarollMMCs HWHBAJIUAOM WM JIMIIOM C
OTPaHUYECHHBIMH BO3MOKHOCTSMHU 3/I0POBBSI.

Tabmuma Ne 10 MarepuaabHO-TEXHUYECKOE OOECIEUEHUE IO JUCITUTUIHHE
(MonyI0)

HaumenoBanmue OcHaleHHOCTDH ITepeyeHb TMIEH3UOHHOTO
CIenMAIbHbBIX CIenMaIbHbIX NPOTrPaMMHOI0
MOMeELIEeHNH MOMeLIEeHUH o0ecnieyeHust

VYyeOnas ayauropus mia | O6opynoBanue:  jnocka | He tpeOyertcs

IPOBEICHHUS ayJIuTOpHAasl,

3aHATHUI ~ CEMHHApPCKOTO | YYEHUYECKUE CTOJIBI,

THUIIA; CTYJIbA

yueOHast ayIUTOPUS

MIPOMEKYTOUYHON

aTTeCTaluy;

yueOHast ayJIUTOpUs

TPYITIOBBIX u

WHINBUyaJIbHBIX;

KOHCYJIbTallui1

Aynutopus Ne 402

353900

KpacHomapckuii  kpau,

r. HoBopoccuiick,

yn. KommyHucrrnueckas

Ne 36

YueOHnast aymutopust ais | OdopynoBanme:  jgocka | WINRAR,

IIPOBEACHUS 3aHATUH | ayAUTOpHAS, ['ocynapcTBeHHBIN KOHTPAKT

JEKIIMOHHOTO TUIIA; | yYEHUUYECKHE ctodibl, | Ne13-OK/2008-3

y4eOHbIe ayJUTOPUU UIS | IEPCOHATBHBIHI MicrosoftWindowsServerStd

[IPOBEICHUSA 3aHATUH | KOMIIBIOTED, 2003, ['ocynapcTBeHHBIN

CEMUHAPCKOI'0 TUIIA; MYJIbTUMEIUAHBIA KoHTpakT Nel3-OK/2008-2

yueOHas ayauTopus | mpoekrtop, d3kpaH s | (Homep JULEH3UA -

TPYIIOBBIX U | mpoeKimonHoi Texuuku | 43725353)

WHIUBUIYaTbHBIX CTYJIbS, snekrponusii | MicrosoftWindowsOffice

KOHCYJIbTAlIU; THDP, unaukatop | 2003 Pro, ['ocygapcTBeHHBIM

y4eOHbIE ayAUTOPUU IS | paIMOAKTUBHOCTH koHTpakT Nel3-OK/2008-3




npoBenenust  Tekymero | (PAIEKC), muHa | (Homep JUTICH3UU
KOHTPOJIS U | TpaHCIIOpTHAs 43725353)
IPOMEKYTOYHOM AIacTUYHAS, HOCHJIKH
aTTeCTalllu; TKAHEBBIC MUC,
KOMILJIEKT
YyeOHast aytuTopust WHIUBUTyUTBHON
Ne 403 TPaXIAHCKOM  3alllUTHI,
353900 BOMCKOBOM npudop
KpacHomapckuii  kpall, | XMMUYECKOU Pa3BEIKH
T. HoBopoccuiick,
yn. KommyHucrrnueckas
Ne 36
VYyebnas aymutopus s | ObopynoBaHue: He tpebyercs
IPOBEJICHUS 3aHATHH | ydeOHast meOenb, 0ocKa
JIEKIIMOHHOTO TUNA; | ydeOHas, yueOHO-
yueOHas ayIUTOPHUH IS | HATJISIHbIE nocobus,
IPOBEACHHUS 3aHSTHH | MOJILOEPTHI
CEMHHApPCKOTO THIIA,;
yueOHast ayJIUTOPUS
TPYITIOBBIX u
WHIUBUTYTBHBIX
KOHCYJIbTalIH;
yuyeOHasi ayAUTOPUU s
OPOBEACHUSI  TEKYLIETo
KOHTPOJIS u
IIPOMEKYTOYHOU
aTTeCTaIUH.
VYyeOnast aynutopus
Ne 305
353900
KpacHomapckuii  kpap,
T. HoBopocculick,
yn. KommyHucrrnueckas
oM No 36
VYueOHas aynutopus | O6opynoBaHue: He tpebyetcs
JUTSI TIPOBE/ICHUS 3aHATHH | TEIEBU30D,
JIEKIIMOHHOTO THUTIA; BUJIEOMArHUTO(OH,;

yaeOHasi ayuTOpus s
MIPOBEICHUS

3aHITUN CEMHUHAPCKOTO
THIIA;

yueOHas ayIUTOpUs
IIPOMEKYTOYHOMU
aTTecTalluy;

yueOHas ayIUTOpUs

IPYIIOBBIX "

y4eOHO-HAaTJISITHbIE
nocooust (TeMaTH4eCKHe
WLTIOCTPAIUK), ydeOHast
mebenb, J0cKa ydeOHas,
CIUTUT-CUCTEMA




WHMBUIYAJIBHBIX
KOHCYJIbTAIUM;
VYyeOnas aynutopus
Ne 306

353900
KpacHomapckuii  kpai,
T. Hosopoccuiick,

yn. KommyHucrrnueckas
oM Ne 36

VYyeOHas ayJIUTOPHUS
IUIsl TIPOBEJICHUS 3aHATHI
JEKIIMOHHOTO THIIA;
yueOHas ayuTopus st
IPOBEAECHUS
3aHATUA CEMUHAPCKOro
TUIIA;
yueOHas ayIUTOpUs
IIPOMEXKYTOUYHOU
aTTeCTallNH;
yueOHas ayJIUTOPUS
IPYIIOBBIX u
WHJIUBUYJTbHBIX
KOHCYJIbTAIIH;

VYyeOnas aynutopus
Ne 304
353900
KpacHomapckuii  kpaw,
r. HoBopoccuiick,
yi. KommyHuctuueckas
oM Ne 36

O6opynoBanue: y4eOHO-
HaTJISTHBIC nocoous
(TemMaTu4ecKue
WLTIOCTPAIMK), ydeOHas
MeOesb, MOJILOEPTHI

He tpebyetcs

VYyebOnast ayauropus IS
NPOBEICHUSA 3aHATUN
JEKIIMOHHOTO TUIIA;
yueOHasi ayAUTOPUU ISt
MPOBEICHUSA 3aHATUN
CEMUHAPCKOI'0 TUIIA;

yaeOHast ayIUTOpUs
TPYIIOBBIX U
WHIUBUTyTBHBIX
KOHCYJIbTAlIHM;

yueOHasi ayauTOpUU ISt
NPOBEICHUS  TEKYIIIETO
KOHTPOJIS u
IIPOMEKYTOYHOMU
aTTECTAIUH;

YyeOHast aynuTopus

O6opynoBanue:
MYJIBTUMEIUUHBIN
IPOEKTOP,
MEPCOHATBHBIN
KOMITBIOTED, yueOHas
Mebelnb, JIocka y4eOHas,
y4eOHO-HATJISITHbIE
nmocoOust (TeMaTH4eCKHe
WJUTFOCTPALINHN),
IPE3CHTAINH Ha
ANIEKTPOHHOM HOCHTETE,
BBIXOJIT B  HWHTEPHET,
CILUTUT-CUCTEMA

9KpaH,

WInRAR,
['ocynapcTBEeHHBI KOHTPAKT
Ne13-OK/2008-3;
MicrosoftWindows XP,
['ocynapcTBEHHBI KOHTPAKT
Nel13-OK/2008-3;
MicrosoftWindowsOffice
2003 Pro, ['ocynapcTBeHHbIN

koHTpakT Nel3-OK/2008-3
(Homep JULICH3UHU -
43725353);
Koncynprant [Lroc,
JloroBop Nel177/948 oT
18.05.2000.




Ne 301

353900
KpacHomapckuii  kpaii,
T. HoBopoccuiick,

yi1. KommyHHCTHYECKas
oM Ne 36

VYyebOnass ayauropus s

MPOBEICHUSA 3aHATUI
JEKIIMOHHOTO TUIIA;
yuebHasi ayAuTOpUH IS
IPOBEJICHUS 3aHSITHH

CCMHUHAPCKOI'O THUIIA,

yaeOHas ayauTOpuUs
rPYNIIOBBIX u
WH]IUBUTyaJIbHBIX
KOHCYJIbTAIUM;

ydeOHasi ayIuTOPUU IS
MPOBEACHUS  TEKYULIErO
KOHTPOJISI u
IIPOMEXYTOUHOU
aTTeCTall|u;

VYyeOnas aynutopus
Ne 302

353900
KpacHomapckuii  kpai,
r. HoBopoccuiick,

yi. KommyHuctuueckas
noM Ne 36

O6opynoBanue:
MYJIBTUMETUNHBIN
TIPOEKTOP,
MIEPCOHATBHBIN
KOMITBIOTED, yueOHas
Mebenb, Jocka ydeOHas,
y4eOHO-HaIIsIIHbIE
nocooust (TeMaTu4ecKue
WUTIOCTPAIINH ),
pPEe3eHTaIUH Ha
AIIEKTPOHHOM HOCHTEIIE,
BBIXOJT B  HWHTEPHET,
CIUTUT-CHCTEMA

IKpaH,

WInRAR,
['ocynapcTBEeHHBI KOHTPAKT
Nel13-OK/2008-3;
MicrosoftWindows XP,
['ocymapcTBEHHBIM KOHTPAKT
Ne13-OK/2008-3;
MicrosoftWindowsOffice
2003 Pro, 'ocynapcTBeHHBIH

koHTpakT Nel3-OK/2008-3
(Homep JULICH3UU -
43725353);
Koncynprant [mroc,
JloroBop Nel177/948 oT
18.05.2000.

Jlnst caMocToATeNbHOM paboThl O0yYaroUIMXcsli MPEeayCMOTPEHbl MOMENIEHUS,
YKOMIUIEKTOBAHHBIE CHEIHATU3UPOBAHHON MeOeNbl0, OCHAIICHHBIE KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUEHUs K ceTh «MHTepHeT» M obecreueHuem
JOCTYIa B 3JIEKTPOHHYIO MH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpey YHUBEPCUTETA.

HaumenoBanue OcHallleHHOCTh Ilepeuenn

MTOMEIIECHUN JIJTS MTOMEILCHUN TS JIALIEH3UOHHOT O

CaMOCTOSITEJIbHOU CaMOCTOSITEJIbHOU MIPOrPaMMHOTO
paboThI O0yYaArOIIMXCS paboThI OOyYaArOIIMXCS obecricueHuUs
[Tomerenue st | Mebenb: yueOHas | WINnRAR,
CaMOCTOSITEJIbHOU MeOenb I'ocynapcTBeHHbIN
paboTel  oOyuaromuxcs | Kommiekr KOHTPAKT Nol3-
ayJIuTOPUS CIIeMAIM3UPOBAHHON OK/2008-3;
Ne 302 mebenu: kommbiorepHbie | MicrosoftWindows  XP,
353900 CTOJIBI I'ocynapcTBeHHBIN
Kpacuogapckuit  kpait, | ObopynoBanue: KOHTPAaKT Nel3-
T. HoBopoccuiick, | komnbtoTepHas TexHuka | OK/2008-3;




yi1. KoMMmyHucTHYeCKas
oM Ne 36

C  TOAKIIOYEHHEM K
uH(pOpMaIIMOHHO-
KOMMYHHUKAIIMOHHON
cetu  «UHTEepHeT» W
JOCTYTIOM B
AIEKTPOHHYIO
nH(pOPMaLIMOHHO-
00pa3oBaTEIbHYIO CpELy
00pa3oBaTeNbHON
OpraHU3aINH,
KaMep#l,
KOMMYHHKAIIHOHHOE
000py10BaHUE,
o0ecrnieunBaroIiee
JIOCTYIl K CETH UHTEPHET
(MpOBOJHOE COETUHEHHE
u OecrpoBOJIHOE
COEITMHEHHE 1o
texHoorun Wi-Fi)

BeO-

MicrosoftWindowsOffice

2003 Pro,
['ocymapcTBeHHBIM
KOHTPAKT Nel3-
OK/2008-3 (Homep
aunen3un - 43725353);
Koncynprant I1iroc,
JHoroBop Nel77/948 ot
18.05.2000.




