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1. OCHOBHAS YACTb PABOUYEN ITPOT'PAMMBbBI

1.1 Ieau v 3aga4m U3yYeHHUs1 IMCUUTIMHBI.

Ieap w3ydeHHUs AWCIUIUIMHBI 3aKII0YaeTCs B (OPMHUPOBAHUU Y CTYACHTOB
3HAHWH W HaBBHIKOB B OOJIACTH YEPUYCHHUS M OCHOB HAYepPTATCIBbHOW T€OMETPHH,
Pa3BUTHH TPOCTPAHCTBEHHOTO MBINIIEHUS ¥ YMEHHHM HWCIOJIb30BaTh WX B
KOMITBIOTEPHBIX TEXHOJOTHSIX JJIsI MOCTPOSHUS TEOMETPUUYECKUX MOJEIEH CIOXKHBIX
OOBEKTOB.

Baxxnas merommueckas 3amada Kypca - JaTh 3HAHHUS 3aKOHOB OOpa3OBaHUS
YepTeKeH CYMIECTBYIOIMMX W KOHCTPYHPYEMBIX OOBEKTOB, IMO3BOJISIONINE pEIIaTh
reoMeTpudecKkue 3aaadu rpadudecku, chopMupoBaTh yMEHHE CTYJIEHTOB paboOTaTh C
pasIMYHOM TI0 BHAY MW COJCpKaHHMIO Trpadudeckoil wuHpOpMalel, OCHOBaM
rpaduIecKoro IIPEICTaBIICHUS uH(pOpMaIIH, METOAaM rpaduIecKoro
MOJICITMPOBAHUS TCOMETPUUYECKHX OOBEKTOB, MpaBHJaM pa3pabOTKH U O(QOpMIICHUS
KOHCTPYKTOPCKOM JOKyMeHTanuu. HayduTb CTyJIEHTOB IIpaBWJIaM ITOCTPOCHHS
1300paKeHU MPOCTPAHCTBEHHBIX T€OMETPUUECKUX O0BEKTOB 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).

Jlist ocBoeHUs TUCUUIIITMHBI « OCHOBBI YEPUYEHUSI M HAYEPTATEIbHONM T€OMETPHUID)
CTYJIEHTBI UCIIOJIb3YIOT 3HAHUSI, YMEHUS, HABBIKU, C(POPMUPOBAHHBIE HA MPEIBLAYLIEM
ypOBHE 00pa30BaHUs.

N3yyenne naHHOM JHUCLUMIUIMHBI SABJIAETCS HEOOXOAMMOW OCHOBOM s
MOCJIEAYIOLIEr0 U3yYeHUs] TUCHUIUIMH «PucyHok», «XynoxxecTtBeHHOE 0pOpMIIEHHUE B
oOpazoBarensHOM yupexnaennn» u «KommbrorepHas rpaduka/KommbroTepHbie
TEXHOJIOTHH B XyJI0)KECTBEHHOM 00Pa30BaHUM.

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

1.3 IlepeyeHb NJAHHPYEMBbIX pe3yJIbTATOB O0y4YeHHUs] MO JAUCHHUILINHE
(Moay/10), COOTHECEHHBIX ¢ IUIAHMPYEMbIMH pe3yJbTATAMH  OCBOCHMA
00pa30BaTeJIbHOM POrPAMMBI.

N3ydenne naHHOW Yy4yeOHOW IUCHMIUIMHBI HAMpaBlieHO Ha (OpPMUpPOBAHUE Y
0Oy4Jaronmxcsi KOMIEeTeHII:
Tabnuua 1. IlepeueHp miiaHUpyeMbIX PE3yIbTaTOB 00YUYEHHUS M0 AUCLMIINHE

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) [UKJIIBI 3aHSTHH,
HaIpPaBJICHHBIX HA OCBOCHHE
n30paHHOTO BUA
JeATeIIbHOCTH (001acTH
OCHOBHOTO U (WJIN)
JOTIOJTHUTEIHLHOTO
o0OpazoBaHmUs)

NIIK-3.2 VYmMeTp 1uiaHupoOBaTh 0OOpa30BaTEIbHBIN
npouecc, 3aHiaTuss ¢ (WIK) [UKIbl  3aHATHH,
pa3pabaThIBaTh CLIEHAPUU JOCYTOBBIX MEPOIPHUATUI
C y4eTOM 3aJlad U OCOOEHHOCTEH 00pa3oBaTEIHHOU
MPOTpaMMBbl; OMPENEITh (HAKTUISCKUNA YPOBEHB
MOJATOTOBJICHHOCTH, BO3PACTHBIC U UHIUBUYAIbHBIC
O0COOCHHOCTH  oOyvarmmmxcs (B TOM  YHCIE
0JIapEHHBIX neren u oOy4Jaronmxcs C
OTrpaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI);

UIIK-3.3 Bmagets: cmocobaMu ©W  METOIaMU
IIOCTAHOBKM II€JAarOTMYECKUX IIeJe U  3ajad,
MJIAHUPOBAHUS YUEOHBIX 3aHATHI B XYJ10’KECTBEHHO-
TBOpYECKOM  00JIacTU  OCHOBHOM u  (WJiM)
JOTIOJIHUTEIILHOTO oOpa3zoBaHus; criocobamu
JTIUAarHOCTHUKH u BBISIBJIEHUS YpOBHS
MOATOTOBJICHHOCTH, a TaKKe BO3PAaCTHBIX W
VHJIUBUIYAIBHBIX 0COOCHHOCTEHN 00yJaromuxcs.

IIK-6

CrnocobeH pa3pabaThiBaTh
Tr3aiiH-MaKeT (3CKU3) OO0BEKT]
BU3YyaJIbHOM MH(pOpMALIHH,
UIACHTU(PUKALIMH U
KOMMYHHKAIIAH,
MOJITOTAaBIMBATh TpaduvecKue
MaTepuabl A1 OCYIIECTBICHU
KYJIbTYPHO-TIPOCBETUTEIBCKON
NeSITEIIbHOCTH

NIIK-6.1 3HaTk: IIPUHIUIIBI Opra”u3anuu
BU3yaJIbHOM MHGOpPMAIMU Ha U300pa3UTENIbHOM
IJIOCKOCTH U B OOBEMHO-TIPOCTPAHCTBEHHOW CPEJE;
poheCCUOHANIBHYIO TEPMHUHOJIOTHIO, HEOOXOIUMYIO
st paboTel Haja rpadUueCKUMU, KUBOMHCHBIMHU
ACKM3aMU U JCKHU3aMU OOBEKTOB JIEKOPATHUBHO-
MPUKJIATHOTO UCKYCCTBA; KOMITBIOTEPHOE
nporpaMMHOe  oOecliedeHHue, HCIOIb3yeMoe 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; HCIIOJIb30BaTh
CIICMAIbHBIE  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 HUCKYCCTBa;
croco6aMu MOJArOTOBKU IpapUuecKux, >KUBOMUCHBIX
U JIGKOPATUBHO-TIPUKIAAHBIX ~ MaTepUajioB IS
OCYIIECTBICHUS KYJIbTYPHO-TIPOCBETUTENHCKOMN
JeSITEIbHOCTH.




Pe3ynbpTaThl 00y4eHUs MO TUCUUILIMHE IOCTUTAIOTCS B paMKaxX OCYIIECTBICHHUS
BCEX BUJIOB KOHTAKTHOM U CaMOCTOATENIbHON pabOThl 00YUaIOIIUXCsl 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 PacnpeaesieHne TPyI0€MKOCTH IMCHUILIMHBI 10 BUIaM 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 | - - - - - -
yucie:
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 ) )
[IpomexxyTouHas aTTecTanus
(UKP) 03 | 03| - - - - - -
CamocrosiTesibHas padoTa, B 27 97 i ) i i _ _
TOM YHCJIE:
Kypcosas pabora - - - - - - - -
[TpopaboTtka yueGHOTO
(TEOpETUYECKOT0) MaTepuana ] ] ] ] ] 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 - - - - - - -

53| - | - ARk




KOHTAaKT
Hasl
padora

3a4. e/ 3 - - - - -

KypcoBblie He npeaycMOTpPEHBI.

Tabnuna 3. Pacnpenenenue BuAOB y4ueOHOM pabOThI M MX TPYJOEMKOCTH IO
paszzenaM AUCUUILTNHBI (OuHas popMa 00yUeHUs).

Ne KoauvecTBo yacoB
pa3neiia HaunmeHnoBaHue pa3iena Bcero | Kourakrhas padora
JI JIAb | KCP | CP
1 2 3 4 5 6 7
1 Brenenue u oO1ue 2 2 - - -
MOJIOKEHUS TUCIUTUIUHBI.
2 Cnioco0b1 rpaduueckux 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 TEl.
9 AKCOHOMETPUYECKHE 7 - 4 - 3
POCKITHH.
10 TeHu B npsIMOYTOJIBHBIX 4 - 2 - 2
POCKITUSIX.
UTOT0 81 18 34 2 27
IIpomexyrounas arrecrauus (UKP) 0,3
IToaroroBKa 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 HauepraTenbHOl reomerpun. KMcropus -
WIVE pa3BUTHS HAYEPTATEIbHON T€OMETPHUH.

MIOJIOKEHUS
JTUCLUTITUHBI.

2 Crioco6b1 [IpoeKIMOHHBIH METOJ] OTOOPAXKEHHS MPOCTPAHCTBA -
rpaduyeckux Ha IUIOCKOCTh. LleHTpanbHOE, mapamienbHOE U
M300paXEeHUM. OpPTOTrOHAJILHOE IIPOCLIMPOBAHHUE. OcHoBHbIE
Merto poeKIuii. | CBOMCTBA. Bunbet  00paTUMBIX ~ M300pa)KEHUIA:

KOMIUIEKCHBIN uepTe:xk MoHxka.

3 Touka u npsmas. | IIpoennpoBaHue TOYKM Ha JABE U TPU B3aUMHO PI'3
NepHueHIuKYIsIpHble T10cKocTH. KoopauHaThel TOUKH
B CUCTEME KOOPJAMHATHBIX MIIOCKOCTEH.
Touka B ueTBepTsAX M OKTaHTax. lIpoenupoBanue
OTpe3Ka MpsIMOM JMHUU HAa JBE W TPU OCHOBHBIC
IJIOCKOCTH TIpoeKiuid. Ciaeapl MpsMoil.
B3anmMHoe nosoxenue AByX MpsiMbIX.

4 IInockoCTb. Pasnuunbie  cnocoObl  3aJaHMs  IUIOCKOCTH  Ha PI'3
yeprexe. Crepl MI0CKOCTH.
[losnoxeHHs MIIOCKOCTU OTHOCUTENIBHO IUIOCKOCTEN
MPOEKIIUH.
B3aumHoe nonoxeHue AByX IJIOCKOCTEN
(mapannenbHble U Tepecekaromuecs). BzaumHoe
MOJIOYKEHHUE TIPSMOM JIMHUH U TTIOCKOCTH.

5 Croco0mI Crioco6s1 TTpeoOpa3oBaHMsl KOMIUIEKCHOTO YepTexkKa. PI'3
npeoOpazoBanus | BBeneHue HOBBIX MIIOCKOCTEH MPOEKITHI.

MIPOEKITUH. [nockonapaiuiensHOEe  mepemenieHue. Bpamenue
OpUTMHAJa BOKPYr NPOCUHUPYIOUUX NPSIMBIX U
MIPSIMBIX YPOBHS. [Ipumenenue croco6oB
npeoOpa3oBaHUs MPOEKIUI K PELICHUIO
TO3UIIMOHHBIX W METPUUYECKHX 3a/iad. AJTOPUTMBI
penieHus 3aaad.

6 I'eomerpuueckue | I'eomerpuueckue IIOBEPXHOCTHU u Tela. PI'3
MOBEPXHOCTHU U [IpoenpoBanrie MHOTOIPaHHUKOB W TE€J BpalleHUs
Tena. Ha TPH TUIOCKOCTHU TTPOEKITUH.

Pa3BepTkH moBepxXHOCTEW Fr€OMETPUUECKHUX TEI.

7 [Tepeceuenne [Tepeceuenne F€OMETPUUYECKUX Tel PI'3
FEOMETPUUYECKUX | MPOCUMPYIOUIUMHU IJIOCKOCTSIMU. XapaKTepHbIE U
Ten MMPOMEXKYTOUYHBIE TOUKH TTOCTPOSHUST KPUBOM.

MPOCLUPYIOLIUMU

IIJIOCKOCTSAMM.




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

MOBEPXHOCTEN [Ipumenenue BCIIOMOTATEJIbHBIX CEKYILUX

T€OMETPUYECKUX | IJIOCKOCTEM.

Te. [IpumeHeHre BCIOMOraTeIbHBIX KOHLIEHTPUYECKUX
cdep.

9 AkcoHOMeTpuyeC | AKCOHOMETPUUYECKHE MIPOEKIIUH. [Toctpoenue PI'3
KHE TTPOSKIIHH. MPSMOYTOJIBHOU U30METPUM U JUMETPUH.

Kosddunmentsl uckaxenusi, IEHCTBUTEIbHBIE U
MIPUBE/ICHHEIC.
10 Tenu B [TocTpoeHue TeHeW TOYKH, MPSIMOM, TIJIOCKUX (QHUTYD, PI'3
MPSIMOYTOJIBHBIX | T€OMETPUYECKHX TEll.
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 NPSMOW JTHUHHHM Ha JBE U PI'3
TP OCHOBHBIC IUIOCKOCTH mpoekmmid. Cremsl
MPSMOH.
B3aumHoOe mosto’keHre ABYX MPSMBIX.
2 [T1nockoCTb. [TonokeHHs MIOCKOCTH OTHOCUTENBHO IUIOCKOCTEH PI'3
MIPOCKLU.
B3aumHoe nonoxkeHue AByX IIOCKOCTEN
(mapanienbHBIe W Tepecekaromuecs). BzammHoe
MOJIOKEHUE TIPSIMON JIMHUU U TUIOCKOCTH.

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

peoOpa3oBaHus MPOEKLUH K PpELIeHHUIO
MO3UIIMOHHBIX M METPUYECKUX 3a/ay. AJTOPUTMBI
peleHus 3a1a9.

4 'eomerpuueckue | [IpoerupoBaHne MHOTOTPAaHHUKOB M TEN BpaIICHUS PI'3
MTOBEPXHOCTH U Ha TPHU TUTOCKOCTH MPOCKITHHA.

Tena. Pa3BepTku MOBEPXHOCTEN T€OMETPUUECKUX TETl.

5 [Tepeceuenne [Tepeceuenne F€OMETPUUYECKUX Tel PI'3
TEOMETPUUECKUX | MPOCUUPYIONUMHU TUIOCKOCTSMH. XapaKTepHble U
TeI MTPOMEKYTOYHBIC TOYKH ITOCTPOSCHUS KPHBOM.

MPOCIUPYIOITUMH

IIJIOCKOCTSAMM.




6 Bzaumuoe Bzaumnoe TepeceueHne MOBEPXHOCTEN PI'3
nepecevyeHne MHOT'OTPaHHUKOB U TE€J BPAILLCHUS.
MOBEPXHOCTEN [Ipumenenue BCIIOMOTATEJIbHBIX CEKYILUX
T€OMETPUYECKUX | IJIOCKOCTEM.
Te. [IpumMeHeHre BCIOMOraTeIbHBIX KOHILIEHTPUUECKUX
cdep.
7 AkcoHOMeTpuyeC | AKCOHOMETPUUYECKHE MIPOEKIIUH. [Toctpoenue PI'3
KHE MPOECKIIUH. MPSIMOYTOJIbHOM HU30METPUU u JTUMETPUH.
Kosddunmentsl uckaxeHus, IEHCTBUTENbHBIE U
MIPUBEJICHHBIE.
8 Tenu B [TocTpoeHue TeHeW TOYKH, IPSIMOM, TJIOCKUX (PUTYD, PI'3
NPSIMOYTOJIBHBIX | TEOMETPUUYECKHUX TeJl.
MPOSKIIMSIX.

Brinonnenue pacuetHo-rpaguueckoro 3aganus (PI'3)
[Ipy wu3ydyeHUM JOUCHMUIUIMHBI MOTYT TPUMEHSTCS DJJICKTPOHHOE OOy4YeHHUe,
JMCTaHIIMOHHBIE 00pa30oBaTelibHbIe TeXHONIO0THUU B cooTBeTCTBUU ¢ PI'OC BO.

2.2.3 [IpumepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboThl HE MPeyCMOTPEHBI

2.3 IlepeyeHb y4eOHO-METOAUYECKOr0 ODecriedeHusl 1JIsl CAMOCTOSITeIbHOM

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

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

1 N3yuenne Meroauueckue ykKazaHus IO  OpraHu3aluu
TEOPETUYECKOTO CaMOCTOATENbHONM  paboThl 1O  JAMCLMIUIUHE
MaTepuala o Teme «OCHOBBI ~ 4YepyeHUsT W  HauyepTaTeNbHOU
3aHSATHUA. r€OMETPUNY, YTBEPKICHHbIE kadeapoit
MeJarorn4eckoro 17§ ($uUI07I0rNIECKOro

oOpazoBanusi, mpotokoa Ne 1 or 30.08. 2017 r.
2 PaboTa ¢ yuebHou Meroauueckue yKazaHusi 10 OpraHu3aluu
JIUTEPATYPOH. CaMOCTOATENIbHON  paboThl 1O  JAMCIMIUIUHE
«OCHOBBI ~ 4YepyeHUss W  HauyepTaTeNbHOU
rE€OMETPUNY, YTBEPK/ICHHbIE kadeapoit
NeJaroru4eckoro u (UIT0IOTUYECKOTO

obOpazoBanus, mpotokoa Ne 1 ot 30.08. 2017 r.
3 [ToaroToBka k sk3aMeHy | MeTtonuueckie yKa3aHusi 10  OpraHU3ALMH

CaMOCTOATENbHONM  paboThl 1O  JAMCLMILIUHE
«OCHOBBI ~ 4Ye€pueHHMs W  HayepTaTeIbHON
rEOMETPUNY, YTBEPKIECHHBIE kadenpoit
I1€JarOrMYeCKOTO 51 (UI0JIOTUYECKOTO




obpazoBanus, npotokoa Ne 1 ot 30.08. 2017 r.

Y4eOHO-MeToAMYeCKe  MaTepuanbl s CaMOCTOSITENBbHOW  PabOThI
O0yYaromuxcsi U3 YWCJIa WHBAIMIOB U JIMII C OTPAHUYCHHBIMU BO3MOKHOCTSIMU
3popoBbs (OB3) npenocTaBisitoress B popMax, aAanTUPOBAHHBIX 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 TIeyaTHOM (popme,

— B (popMe AIIEKTPOHHOTO JOKYMEHTA.

JUis U1 ¢ HapyIIEeHUIMH OTIOPHO-JBUTATEIBHOTO arnapara:

— B IIeyaTHoOM (popme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBI TIEepeYeHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT
KOHTHUHT€HTa 00yYaroLuXCsl.

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

JI7is1 yCTEIIHOTO OCBOCHMS AUCHUIIIMHBI «OCHOBBI YEPUCHUSI U HAaYepTaTEIbHOU
r€OMETPUM»  MPEIYyCMOTPEHO  HCIOJIb30BAaHUE  CIEAYIOIUX  00pa30BaTEIbHBIX
TEXHOJIOTHIA: JIEKIIUH, JJA0OpAaTOpHbIE 3aHATHS, MPoOJieMHOE OOy4YeHHe, MOIYJbHas
TEXHOJIOTHSI, BHIMIOJTHEHUE PacueTHO-TpaUUECKUX 3aJIaHUN CaMOCTOSITENIbHAs paboTa
CTYJIEHTOB.

UepenoBaHue TEOPETUYECKOTO M3YYEHUS Kypca JEKIU C BbIIOJHEHUEM
VHIUBUIYAJIBHBIX IPAKTUUYECKUX 3aJaHUM MO KaXIOM TeMe SBIETCA peaau3aluen
MPUHLINNA COYETAHUSI B CTUMYJIHMPOBAHUM TO3HABATEIBLHON TPYIOBOM NESTEIBHOCTH
CTYJICHTOB, AaKTHUBMU3AIlMM WX HPABCTBEHHO-BOJIEBBIX CHUJ C BO30YXKICHHUEM
HETOCPEACTBEHHOTO MHTEPECA K N3y4aeMbIM AUCHUILIIMHAM.

IIpy OCBOGHMM JHCUMILIMHBI MCHOJB3YIOTCS CIEIYIOUIME COYETAaHUS BHJIOB
y4ueOHOM paboThl ¢ MeToJaMu W (OpMaMHM AaKTHUBU3ALMHU TO3HABATEIbHOU Jesi-
TEJIBLHOCTH 0aKajJaBpOB ISl JOCTHKEHUS 3aIlJTAHMPOBAHHBIX PE3YyIbTATOB 00YUYEHUS U
hopMUpOBaHUS KOMITETCHITUH.

KoMIneTeHTHOCTHBIH MOAXO0J B paMKax TNpenojaBaHUus JUCIUIIIMHBI
peasn3yeTcss B HUCIOJb30BAHUM HHTEPAKTUBHBIX TEXHOJOTHMA M aKTHUBHBIX
METOMO0B (MPOEKTHBIX METOJUK, MO3TOBOTO MITypMa, pa3zdopa KOHKPETHBIX
CUTyallMil, aHallu3a NMeJaroru4yeckux 3ajad, MmeJaaroru4eckoro 3KCIepUMEHTa,
UHBIX (OpPM) B COUCTAHHUU C BHEAYJAUTOPHOU pabOTOM.

NadopmanmonHple  TEXHOJOTHUHU, NPHUMEHSIEMbIe TNPU  HU3YUYCHHUU
TUCHUILUIMHBI: HWCIOJb30BaHUE HWHGOPMAIMOHHBIX PECYPCOB, IOCTYMHBIX B
HHDOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu MHTEepHeT.



AnanTuBHble  00pa3oBaTEJbHBIE TEXHOJOTHH, TMPUMEHSIEMbIE TMpH
W3YUYEHUU JUCHUIJWHBI — JJIg JHUI ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU
310pOBBbS MPEAYCMOTpPEHA OpraHu3alus KOHCYJIbTAlUH C HCHOJb30BAHHEM
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 KOHTPOJIS YCHeBAaeMOCTH U
NMPOMEKYTOYHOM ATTeCTANNH

OuneHouHble  CpelacTBa  MpEeAHA3HA4YeHbl Uil  KOHTPOJII WU OLICHKHU
00pa3oBaTeNbHbIX JOCTHKEHUN OOYYarOIIMXCs, OCBOMBUIMX MporpamMmy y4eOHOH
TUCIUTUINHBI «OCHOBBI YEPUEHHS U HAYEPTATEIbHON T€OMETPUIY.

OueHouHbIE CpeAcTBa BKJIIOYAET KOHTPOJIbHBIE MaTepuaibl ISl MPOBEICHUS
TEKYLIEro KOHTpOJii B (opMe MpaKkTUYECKUX Pa3HOYPOBHEBBIX  3aJaHUA,
CUTYALIMOHHBIX 33J1a4 U MPOMEXYTOYHOW aTTecTalii B JopMe BOMPOCOB U 3aJAaHUM K
HK3aMEHY.

4.1. ®oHJ OLIEHOYHBIX CPEACTB

®oHA OLIEHOYHBIX cpeAcTB AUCHUIIUHBI (POC) COCTOUT U3 CPENICTB TEKYIIETO
KOHTPOJISI BBITTOJTHEHUS 3aJJaHUN U CPEACTB JJIsl TPOMEKYTOUHON aTTECTALNU:

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

OTHU CpeACTBa COJIEPIKAT MEPEUCHb:




- BOIIPOCOB, OTBETHl Ha KOTOPBIE JAIOT BO3MOXXHOCTh CTYIEHTY IPOJEMOHCTpPHU-
poBaTh, a IMPENOJaBaTeNII0 OLEHUTh CTENEHb YCBOCHHUS TEOPETHYECKUX M (ak-
TUYECKHUX 3HAHUM HAa YPOBHE 3HAKOMCTBA;

- 3aJIaHUI, TTO3BOJISIIOIIUX OIICHUTh MPUOOPETEHHBIE CTYIEHTAMH MPaKTUYECKUE
YMEHUS Ha PENPOAYKTUBHOM YPOBHE.

OneHka ycreBaemMocTu 0akaiaBpoOB OCYIIECTBIISETCS MO pe3ysIbTaTaM:

- CaMOCTOSITEJILHOTO BBIMOHEHUA J1a00paToOpHOil paboTHI,

- B3aMMHOTO pelLIeH3UpOBaHMs OakamaBpamu paboT ApyT Apyra,

- YCTHOIO OIpoca MpH CJa4y€ BBINOJHEHHBIX HWHAWBUAYAJbHBIX 3aJaHUMH,
3alATE OTYETOB MO JA0OPATOPHBIM PadOTaM IS BBISBICHUS 3HAHUS M MMOHUMaHUS
TEOPETHYECKOr0 MaTeprasa JUCLHILIAHBIL.

4.2 TpeGoBaHus K 3a4ery.

- 3a4eT MO JUCHUIUIMHE TPOBOJIUTCS B (opMe MpelnoCTaBICHUU YepTexed B
MOJTHOM O0BEME.

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

- I'paduueckre paOOTHl BBIMNOJHSAIOTCS MHpPH IOJTHOM COOJIOJEHUU TMPaBHII
ohopMIICHUS YEPTEXKEN U COOUPAIOTCS B alIbOOM.

-  YpOBEHb BBIIIOJHECHUS NPAKTUYECKUX 3aJaHUM OLEHUBAET BEIYLIUU
MpenojaBaTelb.

- Ha 3auere paccmaTpuBaeTcsi CTENEHb YCBOEHHUS CTYJCHTAMU Yy4eOHOTO
MaTepualia Ha 3aHATUSIX, a TAKXKE CAMOCTOSITEIIbHAS IESITEIbHOCTD YUAIINXCS.

- OueHuBarorcss npodeccHoHaNbHbIE HABBIKM M YMEHUS CTYJEHTa, pPa3BUTHE
TBOPYECKUX CIIOCOOHOCTEM, BBITIOJIHEHUE TPOTPAMMBI.

4.3 TpeGoBaHMS K IK3aMEHY.

- DK3aMeH MO IUCHUIUIMHE TPOBOJUTCA B CTAaHAAPTHOW ¢opMme: CTYIACHTHI
OTBEUAIOT Ha BOMPOCHI IO OHIIETaM, U MPEAOCTABISAIOT aTbOOMBI YEPTEkKEH B MOIHOM
o0beMe 10 TaHHOU Mporpamme.

- CrynmeHT nomyckaeTcs K JK3aMEHY TOJIbKO TpU HAJIWYUU BBITOJHEHHOM,
3apaHee MPOBEPEHHOM U MOJNKUCAHHON MPENnojaBaTeeM IPaKTUYECKON padOoThl.

- I'paduueckrie paOOThl BBIMNOJHSAIOTCS MPU TOJHOM COOJIOJEHUU MPaBUII
odopMIICHUS YEPTEXKEN U COOUPAIOTCS B alTbOOM.

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

- OneHuBaroTcsi NMpogeccHOHaNbHbIE HAaBBIKM M YMEHHS CTYyJIEHTa, pa3BUTHE
TBOPUYECKUX CIIOCOOHOCTEMN, BHIMIOJIHEHUE TPOrPAMMBI.

4.4 Boripochl U 3aJaHHUS K IK3aMEHY.

1. Yto uzyyaer HauepTareabHas reoMeTpus?

2. OCHOBHBIE 3Talbl PA3BUTHS HAYEPTATEIILHON T€OMETPUH.

3. Kakue cmnocoObl mTpoeuUpoOBaHUS HUCHONB3YIOTCA B  HadyepTaTeIbHOU
reoMeTpUn?

4. luBapraHTHbIE CBOMCTBA LEHTPAIbHBIX MPOEKIIHM.



5. [MapannensHO€ MpoeIUpPOBAHKE.

6. OpToronaibHOE MPOCLIMPOBAHUE.

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

8. Kak cBsi3aHa mpoOeKIMOHHAsE MOJENb, 3aJaHHasl TPeMs MPOCKUUAMH OIHOU
TOYKH?

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

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

11. Kak 3ayaetcst IIOCKOCTh Ha YEPTEXKE?

12. Yto HA3BIBAIOT CIAEAOM IUIOCKOCTH?

13. [NonoxkeHne MIOCKOCTH OTHOCUTEIBHO TNIOCKOCTEH MPOEKITHIA.

14. BzauMHOE€ MOJIOKEHUE ABYX TIIOCKOCTEH.

15. KakoBa 1uenb mnpeoOpa3zoBanus ueprexa? (OCHOBHBIE  CIOCOOBI
npeoOpa3oBaHus YePTEKa.

16. OcHoBHbIE NO3MLMOHHBIE 33Ja4M, PELIaeMble MPEOOpPa3OBaHUEM UYEPTEKA.

17. OcHOBHBIE 3aKOHOMEPHOCTH CIIOCO0a 3aMEHbI TNIOCKOCTENW MPOEKIIUH.

18. B uem pa3nuia cnoco6a BpalleHusl U INIOCKONapauIeIbHOrO epeMEIeHUs ?

19. Kakuie moBepXHOCTH Ha3bIBAIOT MHOTOT'PAHHBIMU ?

20. Buibl MHOTOTPaHHUKOB U X XapaKTEPHbBIE MPU3HAKH.

21. Kak m300paxaeTcsi MHOTOTpaHHAs IIOBEPXHOCTH?

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
IpaMUBbI ITIOCKOCTBIO?

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

27. Yto Ha3bIBAIOT Pa3BEPTKON?

28. Kakoii BuUJ wWMeeT JWHUSA TIEpecedeHus JByX MHororpaHHukoB? Kax
ONPENENSAIOT TOUYKH 3TON JTUHUU?

29. AKCOHOMETPUUYECKHE TTPOCKIIUU.

30. Kak pacnoyio)keHbl aKCOHOMETPUYECKHE OCH B pa3jMYHBIX BHJAX
AKCOHOMETPHUH U KaKue€ MPUHSATHI MOKA3ATEIH UCKAKEHUS ?

1. Iloctpouth KapTHHY 0Opa3oBaHHMs KOMIUIEKCHOIO 4YepTeka U3 Tpex
IIPOEKUMM, II0Ka3aTh OCH, KOOPAMHATBI TOYKM W Ha3BaTb BCE JJIEMEHTHI,
ONPEAENSAIOIIMUE TOJ0KEHUE TOUKH.

2. Iloka3aTh n300pakeHUsI 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) mo ux xoopauHaTaM.
[TocTpouTs nmpoekiuio Touku C, pacnogoKeHHOH CUMMETPUYHO TOUKe A
OTHOCUTEIHHO (PPOHT. IUI. IpoeKuii. M1300pa3uTh HATISAHO MOJIOKEHUE ITHX TOUCK

OTHOCUTENBHO 1ockocTel 112 u I13.

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

/. OnpenenuTts yIibl HaKJIOHA 3aJaHHBIX IUIOCKOCTEM K MiockocTsMm [11 u TI2
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 iuHus | oTHOCUTENBHO o (a N b) u f (h° N 1°)?

a;
2
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o

9. Yepes Touky A npsmoii b (C,D) nposectu tockoctr S + [11. 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. 3aMCATh AJITOPUTM PELICHHUS.

a; az bz
t

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

o (h°N ).
UzT/ff
\h?
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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. HOCTpOI}JITe H306pa)K€HI/I}I TOpa CO CKBO3HBIM KOHHUYCCKHUM OTBCPCTHCM.

46

R32




5. Conepixanue JEeKIIMOHHOTO Kypca

Tema 1.

BBenenne u o01ue MOJI0KeHUS M CHUNIMHBL.

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

Tpu npoekuuu — miaH, dacag u npopuiab pUMCKOro apxutekropa Burpysus 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 Bo3poxeHus:
Jleonapno na Bunuu, /{ropep, Padasns, Mukenanmkeno, Turnas.

Meroapl, OnHM3KHE K aKCOHOMETPUHU, MHCIOJIb3yeMble B PYCCKUX (peckax u
ukoHonucHoi xxuBonucu XIV-XVI BB.

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

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

@opMHUpPOBaHUE CHEUUATBHOW MAaTEMAaTH4YeCKOM BETBH — HA4YepTATEIbHOU
reOMETPUH, 3aBeplIeHHON ¢paHily3ckuM MatematukoMm ['. MonxeM. Ero Ttpyn
«HaueprarenbHass reomMeTpus», BO3HUKIIMH W3 PEIICHUH psAla  BOIMPOCOB
dboptudukanu u OnMyoJMKOBaHHBIM B 1798 T., Jer B OCHOBY MPOEKIMOHHOTO
YEpUECHUS, KOTOPOE MUPOKO UCIIOIB3YETCSI B COBPEMEHHON TEXHHUKE U HAYKE.

IlepBass opuruHanpHasg pyccKas KHHATa II0 HA4YEepTATEIIbHOW T€OMETPHH,
onyonukoBanHas B 1821 r. . A. CeBacTbaHOBBIM. IlpukiiagHpie BOMPOCHI
HayepTaTesIbHOM TeomeTpuu, pa3pabortanHble akagemukoM M. M. ComocoBbIM U
npodeccopom B. WM. KypmromoBbiM. 3HaUMTENbHBIA HAy4dHBIH BKJIAJ B Pa3BUTHE
HauyepTaTeIbHOM TeOMETpUU KPYMHOIO PYCCKOro Kpucramiorpadga U TreoMeTpa
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 uzodpaxkenuii. Meroa nmpoexumii.

MeTronoM HauepTaTelbHOM T'€OMETPUU - TpaUuecKUuil METO/, OCHOBAaHHBIM Ha
omnepauuy MPOEHUPOBAHMUS - OWMHApHAs KOHCTPYKTHUBHAs MOJIEIb IPOCTPAHCTBA,
MPOCTPAHCTBEHHBIX (OPM U OTHONIIEHUH, T.€. METOJ IJIOCKOCTHBIX (OWHAPHBIX,
JIBYMEPHBIX) MoJiesiel mpocTpaHcTB. Ham HE00X0MMO CTPOUTH MIIOCKOCTHBIE MOJIEIH
MNPOCTPAHCTB U MO HUM YMETh peuiaTh pa3HOOOpa3HbIe MPOCTPAHCTBEHHBIE 3aJauu.
Eciu TtpéxmepHble mpocTpaHcTBeHHbIE (OpMbI CHOPMUPOBAHBI Ha JABYXMEPHOMH
IUIOCKOCTH - 3TO YEPTEXK.

Ueptéx - 3TO0 ompenenéHHas COBOKYMHOCTb TOYEK W JIMHUI Ha IJIOCKOCTH.
HaueprarenbHas reoMeTpusi 3aHUMAETCS IOCTPOCHUEM YEPTEKEN MPOCTPAHCTBEHHBIX
dbopM u otHomeHud. Kakue >xe ABYXMEpHbBIE UYEPTEKHM MOTYT OBITH MOJEISMH,
KOTOpble ObI OTOOpa)kajiu CBOWCTBA MPOCTPAHCTBA, MPOCTPAHCTBEHHBIE (POPMBI U
oTHomeHus1? TyT BO3HHUKAET JBa BONpoca:



1. [Ipoenupyronmii ayd. AnmapaT HUEHTPaJbHOIO MNPOCHUPOBAHUS 3a/aH,
€CJIM 33J1aHO TOJIOKEHHE IIOCKOCTH MPOEKIMI U LEeHTpa nmpoekuuii S. Ecnu anmapar
OPOCLUPOBAHUs 3aJaH, TO BCETa MOXKHO OIPEAEIUTh IOJ0KEHUE LIEHTPAIBHOU
POEKIINH JIF0OON TOYKH MPOCTPAHCTBA HA TIOCKOCTH MPOEKIIUH.

2. Ecaim mnpu 3agaHHOM anmapare NOpOELUpPOBaHUS KaxJaas TodKa
IpoCTpaHCTBa OyAeT UMETh OJHY U TOJBKO OJHY IIEHTPAJIbHYIO MPOEKIUIO (T.K. Yepe3
JIB€ pa3IUYHbIE TOYKH MOXHO MPOBECTU OJHY U TOJBKO OAHY mpsiMyto). OOGpatHOe
YTBEPKJICHHE HE UMEET CMBICIIA, TAK KaK TOYKA MOXET ObITh LIEHTPAIbHOU MPOEKIHEH
00011 TOYKM, NMpUHAUIeKamend npsamoi. OTcroa CleyeT, YTO OJIHA LEHTpalibHas
MPOEKIUSI TOYKH HE OINpENeNsieT MOJO0KEHHEe TOYKM B mpocTtpaHcTBe. g
ONpENENCHUs] TOJOXKEHUS TOYKHM B NPOCTPAHCTBE HEOOXOJWMO HMETh [IBE
LHEHTPAJIbHBIE TPOEKIMH TOYKH, IIOJYYEHHbIE W3 [JBYX pAa3JIMYHBIX LEHTPOB
IPOELIUPOBAHUS.

[TapannenbHOE NPOECHUPOBAHUE SIBISETCS YACTHBIM CIIY4aeM LEHTPAJIbHOTO
IPOELUPOBAHUS, KOT/Ia LIEHTP MPOEKIUH JIS)KUT B HECOOCTBEHHOW TOYKE S, MOITOMY
BCE MPOECHUPYIONIUE JIYYH MapaJIeibHbl. ANMNapar MapauieIbHOTO MPOEHUPOBAHUS
3a/1aH, €CJIM 3aJJaHO MOJIOKEHHE TUIOCKOCTH MTPOCKIHUI Y HAIIPaBJIECHUE MPOCIUPOBAHUS
S. Bce cBoiicTBa IEHTPATBHOTO MPOEIUPOBAHUS CIPABEIUBBI JJIsl MMAPAUIICIBHOTO
IIPOCLIMPOBAHUS:

1. Ilpu 3amaHum anmapaTta NOapauieIbHOIO MPOCHUPOBAHUA KaXAas TOYKa
MPOCTPAHCTBA MMEET OJHY M TOJIBKO OJIHY MapajulelibHyl0 mpoekuuio. OOpaTHoe
YTBEPKJICHHE HE NUMEET MECTA.

2. Jlnist 3aaHusl TOUYKM B MPOCTPAHCTBE HEOOXOAMMO UMETH JIBE €€ Mapaslie/ibHbIC
MPOEKIUH, MOJYyYEHHbIE MPU JABYX PA3IUYHBIX HANPABICHUSIX MPOCHUPOBAHUS.
[TapannensHO€ MNPOEHMPOBAHUE JEIHUTCS HA: IPSAMOYIOJBHOE M KOCOYTOJIBHOE.
OcHOBHBIC MHBapUAHTHBIE (HE3aBUCUMbIE) CBOMCTBA MapAILIECIILHOTO MPOESITUPOBAHMUS.

Mexnay OpUIMH&JIOM M €ro IpOEKUHUEH CYLIECTBYET ONpPEIEIEHHAs CBS3b,
3aKJIFOYAONIAsACS B TOM, UTO HEKOTOPBIE CBOMCTBA OPUTMHAJA COXPAHSIOTCA U HA €ro
MPOEKIIMU. OTH CBOMCTBAa HA3bIBAIOTCS WHBAPUAHTHBIMHU (TIPOSKTUBHBIMH) JIJIsI
JaHHOT'O CII0Cc00a MPOELUPOBAHUS.

B mpouecce mapaienpHOrO — MPOCLMPOBAHUS  (MOJIYYEHUsS  MPOEKLIUN
reOMETpUYECKON GUTypel 1O €€ OpUTMHAy) WM PEKOHCTPYKIUU dYepTeika
(BOCTIpOM3BEICHMS OPUTHHAJIA 10 33JIaHHBIM €0 MPOEKIUSM) JTH00YI0 TEOPEMY MOKHO
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 WCIOJB3YETCS MpU NapaUICIbHOM NPOCUUPOBAHUU - 3TO
MHBapUaHTHBIE CBOMCTBA MapaJuIeIbHOTO MPOEHUPOBAHMUSL.

- Jpyras CHCTEMa MCIOJb3YeTCs, KOrja NPOEKIMH NOCTPOEHBl M PELIAeTCs
IJIOCKas 3a7a4a (3a/1aya Ha MII0OCKOCTH) - 3TO AKCHUOMBI €BKIU0BOI T€OMETPUH.

OptoronanbHoe  (IPSIMOYTOJIbHOE)  TPOCHMPOBaHUE  OOJAmaeT  PsaOM
NPEUMYLIECTB  Mepel]  LEHTPAIbHBIM W  MHapauiebHbIM  (KOCOYTOJbHBIM)
IIPOELIUPOBAHUEM:

- MPOCTOTY TE€OMETPUYECKUX ITOCTPOECHUN I ONpPENENIEHUS OPTOrOHAJBHBIX
MPOEKIUK TOUEK



- BO3MOXKHOCTb IIPH ONPEJEIEHHBIX YCIOBUAX COXPaHATh HA MPOCKUUIX (popmy u
pa3Mepbl OpUTrHHaIA.

Tema 3

Touka u npsaaMas.

IIpoenupoBanue TOYKM HA [Be W TPH B3aMMHO IEePHEHAUKYJSIPHbIE
IVIOCKOCTH.

CymHocTh METO/a OPTOrOHAJIBHOIO IMPOELUPOBAHUS 3AKIHOYAETCS B TOM, YTO
MpeAMET MNPOEUUPYETCS Ha JABE B3aUMHO NEPHEHIHUKYJSPHBIE IUIOCKOCTH JIy4aMH,
OpPTOTOHAJILHBIMU (mepneHuKyIIpHBIMU ) K TUM IJIOCKOCTSIM.
Onny w3 miockocted mpoekuuit H pacnonaraioT ropu3oHTanbHO (TOPU3OHTAJIbHAS
IUIOCKOCTh TPOCKIMI), a BTOpylo V — BepTtukainbHO ((dpoHTanbHas). JInHUSA
nepecevyeHus TIOCKOCTEH MPOEKIMA Ha3bIBAE€TCS OChIO KOOPAMHAT M 0003HAauYaeTcs
OX. IlmockocTH MpOEKIUH AENSAT NPOCTPAHCTBO HA YETHIPE JABYTPAHHBIX yrja —
YETBEPTHU.

[Ipy mnocTpoeHHH MPOEKUMH HEOOXOAUMO IOMHUTh, YTO OPTOTOHAJIBHOM
MPOEKIIMEN TOYKM HA TIUIOCKOCTh HA3bIBAE€TCSI OCHOBAHUE IEPICHAMKYISIPA,
OMYIIEHHOTO W3 JAaHHOM TOYKM Ha OJTy IUIOCKOCTh. Touky al Ha3bIBaroT
TOPU30HTAJILHOM MpOEKIUed TOYKH A, TOUKy a2 — ee (POHTAIBLHON MPOEKIIMEH.
Kaxnasg U3 HuUX SBASETCS OCHOBAaHUEM NEPHEHAMKYJISAPA, OMYLIEHHOTO U3 TOYKH A
COOTBETCTBEHHO Ha miockoctd H u V. Ilpoemupyromue nyun Aal u Aa2 onpenenstor
MJIOCKOCTh, MEPIEHANKYIISPHYIO TIIOCKOCTSM MPOEKUUNA U JIMHUM UX MEPEeCeUEHUss —
ocu OX. Orta miockocthk nepecekaeT H u V no npsmeim al ax um al ax,, koTtopsie
00pa3yroT ¢ ockto OX U APYT C APYroM NpsIMbIE YTkl C BEPIIMHOM B TOUKE ax.

YTOoOBI MOTYYUTH IJIOCKUHI YepTeX IIIOCKOCTh H COBMEIIAOT BpalleHuEM BOKPYT
ocu OX c muockocteio V. B pesynpraTe mnepeassist nonyruiockocte H Oyner
COBMEIIICHA C HIKHEW MOJYTUIOCKOCThIO V, a 3aHss MOJYIUIOCKOCTh H — ¢ BepxHen
MOJYIIOCKOCTBIO V. IIpOEKIIMOHHBIN YEPTEXK, HA KOTOPOM IUIOCKOCTH NMPOEKLIHUMU CO
BCEM TEM, YTO Ha HUX HM300pakeHO, COBMEILEHBI OINpeAeNIEeHHbIM 00pa3oM OJlHA C
JPYro#, Ha3bIBACTCS AIIOPOM (OT (hpaHIl. epure — YepTeK).

[IpsiMble TUHWH, COCAUHSIONIME PA3HOMMEHHBIE MPOEKIMU TOYKU Ha 3IMIOpE -
JIVHUU TTPOECKIMOHHOW CBA3HU.

[TonoxxeHne MpOEKUMK TOYEK HA DMIOPE 3aBUCHT OT TOrO, B KAKOM YETBEPTH
HAXOJIUTCS JaHHAs TOYKa.

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

[Ipoekuuu To4YeK Ha 3Ty MJIOCKOCTh OYIyT TaKKe€ UMEHOBATHCS MPO(PUIbHBIMU, a
0003HaYar0T MX 3arjiaBHBIMU OykBaMM WM Iudpamu ¢ uHAekcoMm 3 (a3, bs, c3, ...
13,23,33...).

KoopauHaThl TOUKH B cicTeMe KOOPAHMHATHBIX IUIOCKOCTEN.

Koopaunatamu Ha3bIBalOT 4uCiia, KOTOPbIE CTaBSIT B COOTBETCTBHE TOYKE JJIS
ONpENENEHUs] €€ TOJIOKEHHs] B  IPOCTPAHCTBE WJIM HAa  MOBEPXHOCTH.
B TpexMepHOM NpOCTpaHCTBE TMOJOKEHHE TOYKH YCTAHABIMBAIOT C MOMOIIBIO
MPSIMOYTOJIBHBIX JIEKAPTOBBIX KOOPJAMHAT X, y W z. KoopaumHaTy X Ha3bIBalOT
a0CIMCCON, y — OpAWHATOM M Z — aNIUIMKaTOW. Alcmucca X ompenensieT
pacCTOAHME OT JAHHOM TOYKHM O IUIOCKOCTH W, opauHara y — 10 IUIOCKOCTH V U



anmvkara z - a0 miockoctu H. Iloctpoenue un3oOpaxkeHuss caMoil TOUYKH U €e
OPOEKUHIM HAa MPOCTPAHCTBEHHOW MOJEIN PEKOMEHIYETCS OCYIIECTBIISTh C IOMOILIBIO
KOOPAMHATHOTO  MPSIMOYTOJIBHOTO  MAapajUIeieNuIle[la, MOCTPOEHHE  KOTOPOTo
MO3BOJIIET OINPENEIUTh HE TOJBKO TOYKY A, HO M BCE TPU €€ OPTOTrOHAIbHBIE
npoeKUuuu. Jlygyamu, mpoeupyronmMu ToUKy Ha miockoctd H, V, W saBnstorces Te Tpu
pebpa mapawienenunena, KoTopble TmepecekaroTcss B Touke A. Kaxnmas wus
OPTOTOHAJBHBIX MPOECKUMH TOYKHM A, OyIydd pacloJIOKEHHOM Ha IUIOCKOCTH,
ONPENENSAETCS TOJBKO ABYMS KOOPINHATAMH.

Touka B 4eTBePTAX U OKTAHTAX

[InockocTH MPOEKIMiA, MOMAPHO Nepecekasich, onpenenaoT Tpu ocu: OX, OY u
OZ, xoTopble MOXKHO pacCMaTpUBaTh KaK CHCTEMY MPSIMOYTOJBHBIX JIEKAPTOBBIX
KOOpPJIMHAT B IPOCTPAHCTBE ¢ HayajaoM B Touke O. TpH MIOCKOCTH MPOEKUUNA IEIAT
POCTPAHCTBO HAa BOCEMb TPEXTPAHHBIX YIJIOB — 3TO TaK Ha3biBaeMble OKTaHTHI ( |-
IV). 3purens, paccMaTpUBAaIOLIMA MPEIMET, HAXOIUTCS B IMEpPBOM OKTaHTe. Jljis
noytyyeHus smropa miockoctd H u W BpaimaroTt A0 coBMENIEHUs ¢ IIIOCKOCThIO V. B
pe3yabpTare 4ero nepeHss noJymiockocTs H oka3bIBaeTCs COBMEIIEHHOW C HMKHEN
MOJYIUIOCKOCTBIO V, a 3aJHss MOMYIUIOCKOCTh H — ¢ BepxHEl MOJyIIOCKOCThIO V.
ITpu nmoBopote Ha 90° Bokpyr ocu OZ mnepenHsst MOIymIOCKOCTh W COBMECTUTCS C
MPaBOM TMOJYIUIOCKOCTBIO V, a 3aiHsis MOJyIUIocKoctTh W — ¢ JIeBOil
ITOTYTUIOCKOCTBIO V.

IIpoenupoBanue oTpe3ka NpPAMOI JHHMHA HA [Be U TPH OCHOBHBIE
IUVIOCKOCTH NPOEKIMH.

[TonoxuM, 4TO 1aHbl GPOHTAIBHBIE U TOPU3OHTAIIBHBIE MPOEKIHHA TOYeK A U B.
[IpoBens dyepe3 OAHOMMEHHbBIE MPOEKIUU ITUX TOUYEK MPSMbIEC JIMHUM, MBI MOJTy4aeM
npoekiuu orpeska AB - dpontanbayio (A"B") u ropuzontanshyio (A'B').

Touku A u B HaxonsTca Ha pa3HBIX PACCTOSHUSX OT KaXKJIOW U3 IUIOCKOCTel ml,
n2 u ©3, T. €. npsiMass AB He napamienbHa HU oAHOW U3 HUX. [Ipy 3TOM HM OJHA U3
MIPOEKUMK IPSAMON HE MapajulelibHAa OCH IMPOEKUMKA M HE IMEPHEHIMKYISIPHA K HEW.
Takas npsiMast Ha3bIBaE€TCS MPAMOi 001Er0 MOJI0KEHUS.

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

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

- Ilpsamas mnapannenbHa OJHOMW TUIOCKOCTH MPOEKIUH (rOpU30HTAIbHAA,
(pponTabHAA U NpOPUIBLHAA);

- [Ipsimas mapannenbHa ABYM IIOCKOCTSAM MPOEKIUN.

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

Cueabl npsiMoi.

Touku MN, B KOTOpBIX mpsiMas, 3aaHHast oTpe3kom AB, nepecekaer miockocTu
MPOEKIINI Ha3bIBatOTCA clienamMu: M -ropu30HTAJBHBIN cjaeq npsiMoi u N -
(poHTaNBHBIN CIIE.

['opu3zoHTaNbHAST TPOEKIHUS TOPU3OHTAIBHOTO CJiela COBMANAET C CaMHUM
cienoM, a (QpoHTanbHAs TPOEKIHS HJTOTO Cjlela JSKUT Ha OCH TPOSKIIHA.
®poHTanpHas Tpoeknusa (poHTambHOro ciema N coBnagaer ¢ Toukod N, a
ropu3oHTanbHas npoekuust N' 1exKuT Ha TOH Ke OCH MPOEKIUH.



IIpsiMasg He uMmeeT ciefa Ha IUIOCKOCTH IPOEKUMH B TOM Ciy4ae, Korja OHa
napajijiesibHa 3TOH IJIOCKOCTH.

B3aumHoe 1moJ10keHne AByX NPAMBIX.

ITapannenbHbie npsiMble. [ OpU30HTaIbHBIE IPOEKIUKA  [TAPAJUICIBHBIX MPSMBIX
napajulebHbl MEXIy cOOO0M, (PpOHTATIBHBIE NPOEKIUU NapalIeNbHbl MEXIYy COO0H
U [podUIbHbIE MPOEKIIUN NapAJUIEIbHBI MEXAY COO0M

Ecnu nmanpl mapanienbHble MEXKIY COOOM MPOEKIHMU MPSIMBIX JIMIIb Ha JBYX
IJIOCKOCTSIX MPOEKLMM - MMapajuleIbHOCTh MPSMBIX B IMPOCTPAHCTBE MOIATBEPKAACTCA
BCEI/Ia JJIs MPSAMBIX OOIIETO MOJOXKEHHUS U MOXKET HE MOJITBEPAUTHCA IS MPSIMBIX,
[apajuIeNIbHBIX OJHOW W3 IUIOCKOCTEN ITPOEKLIHM.

Ilepecexkarommecss mnpsimble. Ecin  OpsMble JUHUU MEPECEKAIOTCSA, TO UX
OJTHOMMEHHBIE IPOEKIIUK TIEPECEKAr0OTCs] MEXAYy COOO0M B TOUYKE, KOTOpasl SIBISETCS
IIPOEKIUEN TOYKH NIEPECCUECHUS ITUX IPSIMBIX.

3aKI0YEHUE O TOM, YTO JaHHBIE HA YEPTEXKE NPSIMBIC IEPECEKAIOTCA MEXKIY
co00i, MOYKHO CJeJlaTh BCErjJa MO0 OTHOLIEHUIO K MPSMBIM OOILEro MOJOKEHUS,
HE3aBUCUMO OT TOTO, JIaHBI JIA MPOCKIMHU Ha TPEX WIH JIBYX IUIOCKOCTAX IMPOECKLUN.

HeoOxoauMbpIM M JTOCTaTOYHBIM YCJIOBHEM SBISIETCS JIMIIb TO, YTOOBI TOUYKU
IIEPECEUYCHNS] OJHOMMEHHBIX IIPOCKIMN HaXOJWINCh HA OJHOM M  TOM K€
NEPIECHIUKYJIAPE K COOTBETCTBYIOLICH OCH MPOEKIMH WM, Ha ueprexe 0e3 ocu
MPOEKUUH, 3TH TOYKH OKa3aJUCh Obl HA JIMHUM CBA3U YCTAHOBJIEHHOIO ISl HEe
HampaBiaeHus. Ho ecnu ogHa W3 JaHHBIX NOPSIMBIX MapajvielbHa KakoW-mubo u3
IJIOCKOCTEW MPOEKIUI, a HAa YepTeKe HE JaHbl MPOEKUUU Ha 3TOM IUIOCKOCTH, TO
HEJb3s YTBEPXKIaTh, YTO TaKWE NPSIMbIE MEPECEKAIOTCA MEXAy co00il, XoTs Obl U
OBLIO COOJIIOICHO YKa3aHHOE BBIIIE YCIOBHE.

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

JIBe CcKpeuMBarouyecss NpsiMble OOIIEro  IMOJIOKEHUS: XOTS OJHOMMEHHBIE
MPOEKIUU U MEPECEKAIOTCS] MEKIY COOOM, HO TOUKU HUX MEPECeUeHusi He MOTYT OBbITh
COCIMHEHBI JIMHUEW CBS3M, NApAJUICIbHOW JIMHUSAM CBSI3H, T. €. 3TW IpPSIMBIE HE
NEPECEKAIOTCSI MEXKAY COOOM.

Tema 4
ILinockocTh.
PaziinuHbIie crioco0bl 3aJaHUS IJIOCKOCTH HA YepTeixKe.
[TomoxeHne MI0CKOCTH B MPOCTPAHCTBE OMPECIISETCS:
- TpeMmsi TOYKaMH, HE JICKAIIMMH HA OJTHOW MPsIMOW JIMHUH,
- NPSAMOU U TOYKOM, B3ATOW BHE MPSIMOM,
- JIByMsl TMEPECEKAIOIMMUCS TPSMBIMHU,
- JIByMsl IapajuieJIbHbIMUA MPSIMBIMHU.
B cooTBeTcTBUU € ATHM Ha YEPTEKE MIIOCKOCTh MOXKET OBITH 3a1aHa:
- TPOCKUMSMM TPEX TOYECK, HE JICKAIIMX HA OJHOM TPSIMOU,
- OPOCKUUSAMH NPSMOU U TOUKH, B3SITON BHE NIPSIMOH,
- OPOCKLUMSMHU ABYX NEPECEKAKOIINXCS MPSAMBIX,
- OPOCKUUSMU ABYX NAPaJUIEIbHBIX MPSMBIX.
Kaxxnoe u3 3a1anuii MI0CKOCTH MOXET ObITh TPeoOpa30BaHO B IPYTroe U3 HUX.



[11ockOCTh MOKET OBITH 33J]JaHA Ha YEPTEeKE W MPOEKIUSAMHU JIIOOOW TMIOCKOM
dburypsl (TpeyroibHUKa, KBajpara, Kpyra M T. I.).

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

Cieabl JIOCKOCTH.

[IpsimMbIe, MO KOTOPBIM HEKOTOpas MIIOCKOCTh MEPECEKAET INIOCKOCTH MTPOCKIINM,
HAa3bIBAIOTCS CJIEJAMHU OTOM IIOCKOCTH HA IUIOCKOCTSX NPOEKUMU WM, KOpoue,
cjegamMu miIockocTu. I o, mepecekaeT ropu30HTANBHYIO IUIOCKOCTh MPOCKIMI 110
IpsIMOH, 0003HAYCHHON hou ® (POHTAIBHYIO IIOCKOCTD - T10 IpSIMOH f 00. [Ipsimas
h oo Ha3BIBAETCS TOPH3OHTAIBHBIM CIEOM IIOCKOCTH, HpsiMast f 0w -- GPOHTATBHBIM
CJIEAO0M IUIOCKOCTH.

Ecnu nmnockocTs nepecekaer och MPOEKNHM, TO HAa 3TOW OCH IMOJyYaeTCsl TOYKa
NIEPECEUYEHHUs CIIEIOB IIJIOCKOCTH.

Crieql IOCKOCTU Ha IJIOCKOCTU MPOEKLIHM CIMBAETCS CO CBOEW MPOEKIHUEN Ha
ATOM IUIOCKOCTH.

Ha uepTexxe miockocTb MOKET OBITH 33JaHA MPOEKIUSAMU €€ clieoB. MOXKHO
OTPAaHUYUTHCS OOO3HAUYEHHEM TOJIBKO CaMUX CJe[oB. Takoil 4epTex HarysiieH U
IpeJICTaBIsIeT yA00CTBA IPU HEKOTOPHIX MOCTPOCHHUSIX.

VYroa Mexay cienaMu Ha 4YepTeKe HE PaBeH YIily, 00pa30BaHHOMY CIEAaMU
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  oOmiero mosoxeHus. Cnen p'oo Ha3bIBaeTCS NPOQPHUIBHBIM CIEAOM
IJIOCKOCTH.

IHos10:KeHUs MJIIOCKOCTH OTHOCUTEIBHO IVIOCKOCTEH MPOCKIM.

Bo3MOXHBI creayromuye IOJIOKEHHUsS IUIOCKOCTH OTHOCHUTENIBHO INIOCKOCTEU
MPOEKUUH 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 TPETHErO IMOJIOKEHMH HOCAT oOlee Ha3BaHHE
"nmpoenupymounue MIOCKOCTH" .

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

- Ecnm miiockocty neEpneHaAMKYJIISPHBI JUIIb K OAHOW M3 INIOCKOCTEMN MPOEKIUH,
TO BO3MOJKHBI TPH CJIy4as YaCTHBIX ITOJIOKEHUM.

a) IlnockocTe mneprneHAVKYISIpHA K TOPU3OHTAIBHOM IIOCKOCTH IPOEKIIUM.
Takue MI0CKOCTH Ha3bIBAIOTCS FOPU30HTANBHO-TIPpoenupyiuMu.  DpoHTaNbHBIN
cies NMEPIEHAMKYISPEH K IUL. 111 U K OCH IPOEKLUMM X.

6) IlmockocTh mepneHIuKysIpHa K PPOHTATBHONW TIJIOCKOCTH Mpoekiui. Takue
IJIOCKOCTH Ha3bIBAOTCS (PPOHTAIBHO-TIPOCHMPYIOIMMHU.

B) IlnockocTh meprneHauKysspHa K NpoduiIbHON MIOCKOCTH Npoekiuil. Takue
IJIOCKOCTH HA3bIBAIOTCS MPO(PUIbHO-NIPOEHMPYIOIUMH.

InockoCTh, TNEPHNEHAUKYJSIPHAS K OJAHOM M3  IUIOCKOCTEH  IPOCKIUH
(ropu30HTAIBHO-, (POHTAIBHO- WM NPOPUIBHO-TIPOCLUPYIOIAs), MOXKET, B



YaCTHOCTH, MPOXOIUTh Yepe3 OCh MNpoeKuui. Takyr IUIOCKOCTb JOIOJIHUTEIBHO
Ha3bIBAIOT 0CEBOM IIOCKOCTBIO.

OceBasi IUIOCKOCTb MOXET OBITh OHCCEKTOPHOW; 4YTO 3HAYMT, 4YTO OCEBas
IUIOCKOCTh JEJIUT JBYTPaHHBIA Yroj, oOpa3oBaHHBIA IUIOCKOCTAMU IPOEKIUH,
[IOTI0JIaM.

- Ecnm miockocTH NepneHIuKyIspHbl K IBYM IUIOCKOCTSM MPOEKIHMA, TO TaKXKe
BO3MOYKHBI TPH CIIy4asi YACTHBIX ITOJIOKECHUU.

a) [lmockocTh mepneHauKyyIsgpHa K IUIOCKOCTSM I[I2 M I3, T. €. HapajulejbHa
IUIOCKOCTH 111. Takue II0CKOCTH Ha3bIBAKOTCS TOPU30HTAJIBHBIMH.

6) IlnockocTh MEpHeHAMKYISIPHA K IJIOCKOCTSAM 111 M 113, T. €. MapajuieibHa
IJIOCKOCTH 112. Takue mioCKOCTH Ha3bIBatOTCS (PPOHTANBbHBIMU.

B) [lmockocTe nepneHAMKyJIsgpHa K IJIOCKOCTSM Il M II2, T. €. NapajUieibHa
IJIOCKOCTH 113. Takue MIOCKOCTH Ha3bIBAKOTCA NPOPUIbLHBIMU.

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

[lapannensHbie  MeXIy Cco00M  (GPOHTATBLHO-NPOCHUPYIOMINE  IUIOCKOCTH,
3amanHbeie TpeyroapHukaMu ABC u DEF. Hx mnapamienbHOCTh ONpenenseTcs
napauie’nbHoCThio (hpoHTaANBbHBIX poekuuid A"B"C" u D"F"E".

B cnydae 3amaHMs IUIOCKOCTEW HMX CJlEAaMU JIETKO YCTAHOBUTH, YTO OTHU
IJIOCKOCTU TIEPECeKaroTCsl: €CIM XOTs Obl  OJlHa mapa  OJHOMMEHHBIX CJIE/IOB
IepeceKaeTcs, TO IJIOCKOCTU TEepeceKaroTcs. M3II0KEHHOEe OTHOCUTCA K
TTOCKOCTSIM, 3aJIaHHBIM TIEPECEKAIOIIUMUCS CIECAAMU.

Ecnu xe 00e TI0CKOCTH MMEIOT Ha 71 M Ha T2 CJIe/Ibl, TapajuiesIbHbIE OCH X, TO
OTU TJIOCKOCTH MOTYT WM TEpPeceKaThcsi, WIA ObITh MapauiedbHbIMU. JIJis
pelLIeHusT BOIpOca O B3aMMHOM IOJIO)KEHUM TaKUX IJIOCKOCTENM MOXHO IOCTPOMUTH
TPETHUH CJEN: eclu cieIbl 00eUX MIIOCKOCTEH Ha TPEThel MIIOCKOCTH MPOCSKIIUNA TaKKe
[apaJuIeIIbHBl APYr APYTY, TO IUIOCKOCTH IApaJUICIbHBI; €CIM K€ TPETbU CIEIBI
MIEPECEKAIOTCS, TO IIIIOCKOCTU TEPECEKAIOTCH.

Tak pemaercs BOIPOC O B3aUMHOM IIOJIOKEHUU JIBYX IUIOCKOCTEH, 3aJIaHHBIX
cinenamu. Ecnu e TI0CKOCTH 3aJjaHbl HE ClIe/laMU, a KAKUM-JIM0O JAPYTUM CIIOCOOOM,
Y HaJ0 y3HaTh, IEPECEKAIOTCS JIU 3TU IJIOCKOCTH, TO BOOOIIE clieyeT npuderaTh K
HEKOTOPBIM BCIIOMOTATEIbHBIM OCTPOCHUSM.

B3aumHoe noJio:keHue NpsiMoii JJMHUM U MJIOCKOCTH.

B3anmHoe mosioxkeHue TpsSMOW JIMHUU U TIJIOCKOCTH B TPOCTPAHCTBE MOMKET
OBITH CJICTYIOIINM:

- mpsiMasi JIEXKUT B TJIOCKOCTH,

- MpsiMasi TIepeceKaeT MIOCKOCTbh,

- mpsiMas TapajjieiabHa MIOCKOCTH.

Ecim Ha deprexke HENOCPEACTBEHHO HENb3S YCTAHOBUTH B3aMHOT'O
MTOJIOKEHHS TIPSMOU M IJIOCKOCTH, TO NMPUOEraroT K HEKOTOPHIM BCIIOMOTaTEIIbHBIM
MOCTPOCHUSIM:



- 4CpE3 AAaHHYIO MPSAMYIO ITPOBOJAT BCIOMOT'AaTCIbHYIO IINIOCKOCTb M CTPOAT
JIMHUIO IIEPCCCUCHU A ATOM MJIOCKOCTH U ,HaHHOﬁ INJIOCKOCTH,

- YCTAaHABJIMBAIOT B3aMMHOC IIOJIOKCHHUC I[aHHOﬁ HpHMOﬁ 141 HpHMOﬁ
IMCPCCCUYCHUA HHOCKOCTeﬁ; HaﬁﬂeHHOG ITOJIOKCHHC OIIPCACIIACT B3AUMHOC ITOJIOKCHHUC
JaHHBIX HpHMOﬁ " IIJIOCKOCTH.

Tema 5

Cnoco0bI npeodpa3oBaHus NPOEKIMA.

Cnoco0 BpameHus.

Pemienne psina 3a1a4u ynpoiaeTcsi U CTAaHOBUTCS 0oJiee HArJISAHBIM, €CIIH TeOMETpH-
YeCKHUE OOBEKThI 3aHMMAIOT YACTHOE IMOJIOKEHUE OTHOCHUTENIFHO IUIOCKOCTEH MPOEKLHA.
[IpeoOpa3zoBanus yepTexa BeLyTCs MO JBYM HAIIPABICHUSIM:

OOBEKT OCTaeTCsl HENOABMKHBIM, MEHSIOTCS YCIIOBUS (amapar) MpoeupoOBaHusI.

VYcnoBus TpOEHUPOBAHUS COXPAHSIOTCA, MEHSIETCSl TOJIOKEHHE OOBEKTa B
IPOCTPAHCTBE.

B cooTBETCTBMM € 3TMM MPUMEHSIOT CIECAYIOLIME CHOCO0bI INPeodpa3oBaHMs
yeprexa:

1. 1o mepBOMy HampaBJICHUIO:

- c1oco0 3aMeHbI IIOCKOCTEN MPOEKIINH;

- CIIOCO0 AOMOJIHUTENBHOTO MPOEUPOBAHMSL.

2. 1o BTOpOMY HampaBIICHHIO:

- C1I0CO0 TUIOCKONapaIeNIbHOTO MEPEMENICHUST

- c1oco0 BpaIleHUsT BOKPYT POCUPYIOIIEH MPSIMON;

- crioco0 BpalleH!si BOKPYT JIMHUW YPOBHSL.

Bee 3anmaun, pemiaemble MpeoOpa3oBaHHEM, CBOJATCS K YETHIPEM MO3UIIMOHHBIM
3a7ayam.

3agaua 1: nmpeoOpa3oBaTh yepTeK MPSAMON OOIIETO MOJIOKEHHUS B YEPTEXK NPSIMON
YPOBHSL.

3agaya 2: mnpeoOpa3oBaTh UYEpTEK MPSAMON OOIIEro TMOJOKEHUS B UEPTEK
NpOoeLUpYIOIel MpsiIMOil. DTa 3a/aya pelaercs B JBa dTana: npsMasi npeodpasyercs B
MPSIMYIO JIMHUIO YPOBHS, a 3aTEM B MPOCLUPYIOLIYIO TIPSIMYIO.

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

3agaua 4: yepTeX IUIOCKOCTA OOILEro MOJOXEHHS MPeo0pa3oBaTb B HYEPTEK
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 CHocoOOM 3aMeHbl ILUIOCKOCTEH MPOEKIMH.
OT10T crocob npeodpazoBaHusi 0a3UPyETCs HAa ABYX OCHOBHBIX MOJIOKEHUSX

[1 OOBEKT COXpaHsIeT CBOE MOJIOKEHUE B MPOCTPAHCTBE, a TNIOCKOCTH MPOEKIUH
IIOCJIEIOBATEIBHO MEHSIOTCSL.

[1 JIroOble JBe B3aMMHO NEPIEHIUKYJISIPHBIE TIOCKOCTH MOTYT OBITh MPHUHATHI 32
TUTOCKOCTH TIPOEKIIHA, TIPU 3TOM TOHSTHE TOPU3OHTAIHHON U (PPOHTAILHOU TJIOCKOCTH
MMPOCKLINUNA COXPAHSIETCA.

OO6mme CBEJICHUSI. CymHocTh crocoba nepeMeHbl  TUIOCKOCTEH
MPOEKIUN 3aKII0YaeTcs B TOM, YTO TMOJIOKEHUE TOYEK, JIMHHM, TJIOCKUX (uryp,
MOBEPXHOCTEH B TMPOCTPAHCTBE  OCTAETCAd HEU3MEHHbIM, a cuctema mnl, =n2



JOTIOTHSIETCSL TUIOCKOCTSIMU, 00pasylomuMu ¢ 7l wid 2, uid Mexay cooou
CUCTEMBl [JIBYX B3aMMHO [MEPIECHANKYJSIPHBIX IIOCKOCTEW, IPUHUMAEMBIX 32
MJIOCKOCTH MTPOEKIIHA.

Kaxnas HoBasi cucrema BBIOMpAeTCsl TakK, 4YTOOBI TOJYYUTH TIOJIOKEHHE,
HaubOoJee y100HOe JUIsl BBIMOJIHEHUSI TPeOYyeMOro OCTPOCHHUS. .

BBenenue B cucreMy w1, 12 OAHOM JAOMOJHUTEIbHON MJIOCKOCTH MPOCKIUM.

B GosiblIMHCTBE CiIy4yaeB JOMOJIHUTENbHAS IJIOCKOCTh, BBOJUMAsl B CUCTEMY T1,
M2 B KayecTBe IUIOCKOCTH TPOEKIUH, BBIOMpAaeTcs  COTJAaCHO KaKOMY-TTHOO
YCJIOBHIO, OTBEYAOLIEMY LEIU TOCTPOCHHS.

BBenenue NONMOJHUTENBHONW TIOCKOCTH MPOEKIMKA JTaeT BO3MOYKHOCTb,
HaIpuMep, IpeodpazoBaTh YEPTEXK TaK, UTO MIIOCKOCTH OOIIETro MOJIOKEHUS, 3a/1laHHas
B CHCTEME T1, T2, CTAHOBUTCS NEPNEHAUKYJSIPHOM K JOIOJHHUTEIBHOU IUIOCKOCTH
MIPOCKIIUH.

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

[Tycth TpeOyercs 3alaHHyI0 B CUCTEME 71, 2 IPAMYIO OoOLIero nonoxenus AB
PACIIOJIOKUTH MEPHEHAUKYISIPHO K JIONOJHUTENBHOM IIJIOCKOCTH MPOEKIUii. MOKHO
JY JTOCTUTHYTh 3TOTO BBEACHUEM JIMIIb OJHOM JOMOJHUTENBbHOU IockocTtu? Her.
Benp Takas miI0CKOCTb, OyJydd NEPHEHANKYJISAPHON K MPSIMOUA OOIIEro MOJOKEHHUS,
camMa B CHCTEME€ 71, T2 OKaXETCsl IUIOCKOCThIO OOIIero IMOJIOKEHHs, 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
CHUCTEME 73, Tl B KOTOpOH m3.m1 U 3 || AB, a 3arem mepelTH K cHCTeMe 73, T4, TJe
m4.13 U T4 AB.

OcHoBBI cioc00a BpanieHusl.

[Ipu BpamieHUU BOKPYT HEKOTOPOW HEMOIBMKHOM TpsiMOM (OCh BpalleHHs)
KaXJash TouKa BpalllaeMou buryps repemMeniaeTcs B IIJIOCKOCTH,
MEPIICHIUKYJISIPHOW K OCH BpalleHus (IJIOCKOCTh BpauleHus). Touka mnepeMeniaeTcs
II0 OKPYXXHOCTH, LIEHTP KOTOPOM HAxXOAMUTCA B TOYKE IIEPECEUCHUS] OCU C
IJIOCKOCTBIO  BpallleHusi (LIEHTp BpallleHUs), a paguyc OKPY>KHOCTH PaBHSETCS
PACCTOSIHMIO OT BpalllaéMOM TOYKM 10 IIeHTpa (3TO paauyc BpamieHus). Ecnu
Kakasg-1M00 M3 TOYEK JaHHOW CHUCTEMbl HAXOAMTCS HA OCH BpalleHHs, TO MpHU
BpAILIEHUH CUCTEMBI 3Ta TOYKA CUMUTAECTCS HETOJABHKHOM.

Ocp BpamieHuss MOXET OBbITh 3ajJjaHa WIM BbIOpaHa; B TMOCIEIHEM CIy4yae
BBITOJIHO PACHOJIOKHUTh OCh MEPIEHANKYJSIPHO K OJHOW M3 IUIOCKOCTEN IMPOEKIUH,
TaK KakK IPU 3TOM YIPOILAKTCA MOCTpOeHUs. J[eMCTBUTENBHO, €CIM OCh BPAILICHUS
MEPIEHAUKYIISIPHA, HAIPUMED, K IJI. 72, TO IUIOCKOCTb, B KOTOPOW MPOUCXOIUT
BpAIlICHUE TOYKH, MNapajulejbHa IUIL. T2.

CrnenoBaTeNbHO, TPACKTOPHUS TOYKH MPOCHUPYETCS Ha TUI. 72 0€3 UCKAKEHUS, a
HA IUI. TT1- B BUJIE OTPE3Ka NPSMOU JINHUMU.

Hnocxonapanne.ﬂbnoe NnepeMecHue.



InockonapaiielbHbIM HA3bIBAIOT TAKOE MEpeMelieHne 00beKTa, MPU KOTOPOM
BCE €M0 TOYKHU ABMXKYTCS B TUIOCKOCTSIX, MAPAJUICIbHBIX OJHOM MJIOCKOCTH, IPUHATON 32
HEMOBIKHYIO.

311ech 3a HEMOBMKHBIE TUIOCKOCTH MPUHUMAIOTCS TUIOCKOCTH MpoeKiuid. OaHo me-
pemelieHre O00bEeKTa MPOU3BOJUTCS OTHOCUTEILHO OJIHOW M3 HuX. Eciam 3Toro He-
JIOCTaTO4YHO, BTOPOE MepeMeIlieHNe 00bEKTa JAETat0T OTHOCUTENILHO JIPYTOM TIOCKOCTH.
[lpu  miockomapamnenbHOM — mepeMemieHnn  oObekta  [AB]  oTHOcuTenbHO
TOPU30HTAILHOM IIJIOCKOCTH TMpOeKIMii Bce ero Toukn (A u B) gBukyrcs B
TOPU3OHTAIBHBIX TUIOCKOCTSX YpoBHA (00 ¥ ). DT0 3HA4YMT, 4TO OTpe30K [AB] moxer
nepeMenaTbes B JI000€ MoioKeHne, HO (PpoHTaIbHBIE MpoeKKu A2 1 B2 ero xoHIos
MOTYT TEpPEMEIIAThCSl TOJBKO MO TMPOEKLIUSAM 02 U 2 TOPU3OHTAIBHBIX IUIOCKOCTEH
YPOBHSI, TMHAN KOTOPBIX OJTHOBPEMEHHO CITy>KaT FTOPU30HTAIBHBIMU JJUHUSMH CBSI3U.

3aMeTuM, 4YTO, BBIOMpAsi TOJIOXKEHHWE CBOOOJHO IMEpeMeniaeMoil MpPOEKIUH, Mbl
MO>KeM COJIMKATh WM Pa3IBUraTh HOBBIC MTPOEKIIMU M U300paXxaTh X CIpaBa WK CJIeBa
OT CTapbIX MPOEKIUN Ha JTIOO0M YAAJICHHUH.

3Has OCHOBHBIE 3aKOHOMEPHOCTH IIOCTPOCHMH, Ha dYepTexe NOoApoOHO He
MIOKA3bIBAIOT IUIOCKOCTH YPOBHS U JIMHUM CBSI3U.

3a7aHa IJIOCKOCTh OOILIETO MOJOKEHUs MNpoeKIusMu. Pemias — MO3ULMOHHYIO
3a71a4yy, Mbl JOJKHBI HCIIOJIb30BATH J1BA MTOJIOKEHMUS:

[] 1BE MIOCKOCTH B3aUMHO MEPIEHIMKYIISIPHBI, €CIIM OJHA U3 HUX MPOXOAUT Yepe3
NEPIEHANKYJIISIP K APYTOM TIOCKOCTH;

[(JnpssMyt0  JIMHUIO YPOBHS  MOXHO OJHMM NpeoOpa3oBaHUEM  CHEIATh
NEPIEHANKYIISIPHON (IIPOSLMPYIOLIEH) K OJTHOM U3 TUIOCKOCTEMN MPOEKLINHI.

HenocratkoMm cnocoba miockonapaiielbHOro NepeMeNieHus BIsieTcss He00X0Iu-
MOCTb TIOCTPOEHHSI CBOOOTHO MEPEMEIIAEMON MPOEKIIMK B HOBOM MOJIOKEHHUH. 3aTO 3TOT
Croco0 Mo3BoJIsIeT OoJiee YA00HO pa3MeliaTh HOBBIE ITPOCKITHH.

Tema 6

I'eomeTpuyeckre NOBEPXHOCTH U TeJia.

IIpoeunpoBane MHOTOrPAHHUKOB M KPHUBOJHMHEHHBIX TeJ HAa TPH
MJIOCKOCTH MPOEKIU.

[ToBepxHOCTH pPA3ENAIOTCS HA MHOTOIPaHHbIe (OTPaHWYEHHBIE TUIOCKOCTSIMU) U
KpUBOJIMHeiTHbIe (KpuBbie). [ToBepXHOCTh U3/eNus, OrpaHYeHHast OTCEKaMU TIJIOCKOCTEH,
Ha3bIBACTCSI MHOTOIPAaHHOM, a camMo wuzaemue ((urypy) B 3TOM Clydae Ha3bIBAIOT
MHOIOTPAHHMKOM. KaXKIplli OTCEK TUIOCKOCTH Ha3bIBACTCS IPaHbIO. ['paHuiiamMu rpaHu
CIIy>KHT MHOTOYT'OJIbHUK, CTOPOHBI KOTOPOT'O HA3bIBAIOTCSI peOPaMM U SIBIISIFOTCS MPSMbIMU
MIEpECEUEHNS TPAHEH.

HaubonbIiee npumMeHeHne HaXOIT MHOTOTPAHHHUKH, KOTOPhIE HA3bIBAIOT MUPaMUIA-
MHU, IPU3MaMU U IPU3MaTONIaMHU.

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

[Ipsmbie TiepecedeHuss OOKOBBIX TpaHEH Ha3bIBAIOT 0OKOBLIMM pedpammu. [Ipsmbie
repecedeHrsi OOKOBBIX TpaHEW C OCHOBAaHMEM HAa3bIBAIOT pedpaMH OCHOBaHHUs. TodkH
nepecedeHus pedep Ha3bIBAIOT BEPIIMHAMM MHOTOTPAHHHKA.



B 0003HaYeHnn nupaMuibl YKa3bIBatOT BEPIIMHBI OCHOBAHHUS U BEPILMHY MUPAMU/IbI,
HarpuMmep.

PeGpa MHOrorpaHHoi MOBEPXHOCTH O0Opa3yloT €€ Kapkac (WM CeTKY).
[TocTpoenue npoeKIuii MHOTOTPaHHOW TOBEPXHOCTH CBOAUTCS K TIOCTPOEHHIO MTPOEKLINN
ee Kapkaca, TO €CTh BEPILUH, COSAMHEHHBIX pPeOpaMu.

MHOTrOrpaHHUK Ha3bIBAIOT BBITYKJIBIM, €CIIA OH BEChH JIEKUT IO OJHY CTOPOHY OT
000 U3 ero rpaHeil. B aToM ciydae rpaHu U (pUrypbl CEUEHHs] MHOTOTPAHHUKA TOXKE
SBJIIOTCS BBITYKJIBIMA MHOTOYT'OJIbHUKAMU.

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

[Inpamuy Ha3bIBaIOT NPABWJIBHOM, €CIIM OCHOBAaHHWEM CIY)KUT NPaBUIIBHBIN
MHOTOYTOJIBHUK M BBICOTA NHUPAMHUABI  IPOXOAUT UYEpe3 LEHTP  ITOTO
MHOTOYTOJIbHUKA.

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

MHOrorpaHHuK, OCHOBAHUAMHU KOTOPOI'O SBJIIOTCA MHOTOYIOJIbHUKH, a
OOKOBBIMHU I'PaHsMU — MAPAIJIEIIOTPaMMBbl, HA3bIBAECTCS MPU3MOM.

Ecnu OokoBble pedpa MNeprneHIuKYJIspHbl OCHOBAHMIO, IpPHU3Ma Ha3bIBaeTCS
NPSAMOM, WMHA4Ye €€ Ha3blBAlOT HAKJIOHHOW. Ecium B OCHOBaHMM NPU3MBI JIEKHUT
IIPAaBWJIBHBI MHOTOYTOJIBHHK, IPU3Ma HA3bIBACTCS NPABUILHOM.

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

[Ipr3ma, OCHOBaHMEM KOTOPOW SBIIAETCS IPSMOYTOJBHUK, Ha3bIBAETCS
napaJuieJenuieIoM.

[IpaBuibHasg mnpu3Ma, OrpaHWYECHHAs ULIECTbIO PAaBHBIMU TpaHsIMH B (opme
KBaJpaToOB, HA3bIBACTCS IeKCAIAPOM, I KyOOM.

MHororpasHass IOBEpXHOCTb, COCTOsIIas M3 JBYX MHOIOYIOJIbHUKOB —
OCHOBaHUH, pacroJIOKEHHBIX B MapalljIeNIbHbIX IJIOCKOCTSAX, U OOKOBBIX T'paHeil B
(dbopMe TpeyroJIbHUKOB UM TpaNeluii, Ha3bIBa€TCs MPU3MATONIOM.

KpuBoili nmoBepxXHOCTBbIO HAa3bIBACTCA COBOKYIIHOCTH BCEX ITOCIIENOBATEIbHBIX
IIOJIOKEHUM HEKOTOPOW JIMHUU, NBWKYILIECWCS B IIPOCTPAHCTBE MO ONPEACIEHHOMY
3aKOHY.

JIuaus (mpsiMasg WM KpUBasi), MOCPEACTBOM KOTOPOM IMOJy4Y€Ha MOBEPXHOCTD,
Ha3pIBaeTCs oOpasywomieid. 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, €CII 00pa3yromas - KpuBasi TUHUSI.

B 3aBucuMocTH OT 3akoHa niepeMenieHus oOpa3yoliei B MPOCTPAHCTBE
MTOBEPXHOCTH [JENAT HAa NMOBEPXHOCTH BpPAILlleHHs, HMKJINYECKHe, 00IIero BHUAA,
Tonorpapuyeckue u T 1.

[TocTpoeHue mpoeKkuu JO0ro TEOMETPUIECKOTO TeJla CBOJUTCS K IOCTPOEHUIO
MPOEKIUMKA HEKOTOPBIX €ro TOYEK W JIMHUHK. JIMHWIO, OrpaHUYMBAIONIYI0 MPOEKIIUIO,
HAa3bIBAIOT 04E€PKOM (PpUTYPBI.

Touka u TUHMSA, JeKaAlHe HA IOBEPXHOCTH.



UToOBl 3a1aTh HA YEPTEKE MPOEKUUU TOUYEK, MPUHAIEKAINIMX MHOTOIPAHHUKY
WIM KPUBOM IMOBEPXHOCTH, HEOOXOAMMO MPEIBAPUTEIHLHO MOCTPOUTH KaKyH-THOO
JUHUIO Ha 3aJlaHHOM TOBEPXHOCTH, a 3aTéM Ha MPOEKUUAX O3TON JMHUU B3AThb
MPOEKIIMU UCKOMBIX TOYeK. JINHUIO Ha MOBEPXHOCTU JIOBOJIBHO JIETKO MOCTPOUTH IO
JIBYM »JJIeMeHTaM (Hampumep, MPOBEIs €€ uepe3 BEpIIMHY KOHyca W TOYKY Ha
OCHOBAHHHM), & 3aT€M HAWTU TOYKY 10 MPaBUITY TPUHAJICKHOCTH.

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 OCHOBaHHE
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. OTIEIbHbIE TPaHU Ha pa3BEPTKE COMPUKACAIOTCS 10 MPSIMBIM.

[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 (Urypa, OrpaHUYCHHAas
3aMKHYTOW TOBEPXHOCTBIO, COCTOSIIIEH M3 OTCEKOB IUIOCKOCTEH, MMernmx (popmy
MHOT'OYTOJIbHUKOB.

CTOpOHBI MHOTOYT'OJIBHUKOB 00pa3ytoT péOpa, a MIOCKOCTH MHOTOYT'OJbHUKOB -
rpaHd MHororpaHHuka. I[losTomy 3agady 1O ONpEAEICHUI0 JUHUU TEPECECUCHUs
MMOBEPXHOCTU MHOTOTPAHHHMKA IUIOCKOCTBIO MOKHO CBECTH K MHOTOKPaTHOMY
PELIECHHUIO 33]1a4U 110 HAXO0XKJICHHIO:

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

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

OCHOBHOI THUNOBOH 3aJladyeld Ha 3Ty TEMY B NpOrpaMMe SIBJISIETCS MOCTPOEHUE
CEYeHUs IO TPEM 33JaHHBIM HAa TIOBEPXHOCTM MHOTOTPAHHUKA TOYKaM,
MPUHAJICKAITUM CEKYIIEH IJIOCKOCTU. AJITOPUTM TMOCTPOCHUS TaKOTO CEUCHHS
(14001117178

1) BeiOMpaem HanboJiee MOAXOIAUIYIO TPaHb MHOTOTPAHHUKA JJIsl TOCTPOEHUS Ha
ee  IUIOCKOCTHM  (Janmee  TUIOCKOCTh  OCHOBaHHUA)  (T.e.  IJIOCKOCTH K
KOTOpOM MPUHAICKUT BbIOpaHHas I'paHb) ciena
CeKyIlen MmIockocTu. st TaHHBIX 1efel Haubosiee MOAXOASIICH ABIETCS TpaHb, Ha
pedpa KOTOpOi MOKHO OMYCTUTD MPOEKITHIO OT KAKI0W 3aJJaHHON TOUKHU.

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 MPOEKIUAMHU ITHX ke To4eK. [loydeHHass Touka MPUHAJICKUT CICTY
CEKYIleW MUIOCKOCTH Ha TUJIOCKOCTH OCHOBaHHUs. Haxolum BTOPYIO TOUKY M CTPOUM
NpSAMYIO (CJIeT CEKYILEeH MIOCKOCTH).



4) nanee, nisi HAXOXKJACHHUS TOYEK IMepecedeHus ¢ pedpaMu MHOTOTpaHHUKA, OT
TOYKH  IEpECceUYEHUs pebpa ¢  IUIOCKOCTBIO  OCHOBAHHUS  IPOBOJUM
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 UCIIOJIb30BAIACH.
Ilepeceuenne 3TOM psMON c pedpom, Ha KOTOPOM ULIETCSA
MEPECEYEHUE C TNIOCKOCTBIO CEUEHNS, SIBIIIETCA HCKOMOUW TOUKOM.

5) coenuHsIeM BCEe HalJICHHBIC TOUKH.

B ceuenun Tenma BpallleHHs IJIOCKOCTBIO MOJY4YaeTCs IUIOCKas KpHUBas JIMHHUSA.
OOBIYHO €€ CTPOST MO OTJAEIBHBIM TOUYKaM, KOTOPBIEC 3aTEM COCIUHSIOT MEXIY COO0it
IJIABHOW KPUBOM IO JIEKany. TOYKH, IO KOTOPBIM CTPOUTCS KpUBasi, pa3feisioT Ha
XapakTepHble (MX Ha3bIBAIOT 0COOBIMHU, OIOPHBIMH) U IPOMEKYTOYHBIE.

K xapakTepHbIM OTHOCSTCS: KpallHUe (caMmasi BepXHss U caMasi HU3Kas, MpaBasi u
JieBas, JaiabHssA U ONMOKHSIA); TOUYKU TPaAHUIBl BUAMMOCTA — OTHAEISIONINE BUAUMYIO
4acTh KPUBOW OT HEBHAMMOM; TOYKH, JIEKAIINE HA KOHTYypaxX NEPECEKAIOLINXCs TE,
KOHIIbI OCEH 3JTUIICA U BEpIIMH napadossl u runepOosibl. Korga xapakrepHble TOUKH
OTCTOSIT JAJEKO APYr OT Apyra, TO A Oojee TOYHOTO BBISBICHHUS XO/a KPUBOM
CTPOSIT MPOMEKYTOUHBIE TOUKH, KOTOPbIE BEIOUPAIOTCS IPOU3BOJIBHO.

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

CeueHue, nepneHANKYISIPHOE OCU Teja, Ha3bIBACTCA MEePHEeHAMKYJJISIPHBIM WIH
HOPMAJIbHBIM (3TO OTHOCUTCS K Pa3JIMYHOrO BUA IWIMHIpAM U IIpU3MaM).

[Ipn mnepecedeHMHM IWIMHIpPA BpalIeHUS IUIOCKOCTBIO, MapajyieIbHOM OCH
BpalleHus], MoJy4yaeTcs napa npsAMbiX. Eciu cekymias miocKoCTh NEPHEHANKYJIIpHa
OCH BpalleHMs, TO B pe3yJbTaTe CEUEHUS LMJIMHIpPA 3TOW IUIOCKOCTBIO MOJTYYUTCS
OKpY>XHOCTh. B oOmiem ciyudae, Korja cekymias IUIOCKOCTh HAakKJIOHEHa K OCH
BpAILICHHS UINHAPA, B CEYEHUU MOITYUUTCS ILIUIIC.

6. Conep:xaHue pacueTHO-rpaguyecKux 3aJaHuil
Brimonnenue PI'3 o aucuumiMHe TpoBOAUTCS CTYJIEHTAMHU CaMOCTOSITEJILHO U

M0/1 KOHTPOJIEM (M KOHCYJIbTAIIMEH ) MPernoaBaTesl.

Tabmuma Ne 8 Comeprkanne pacuyeTHO-TpapUISCKUX 3aJaHUI

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

Bzanmnoe ITOJIOXKCHHUE ABYX PI'3-1 «llepecedenne miockocTen,

4 mwiockocteit.  [locTpoenwue IHHHN | 4 38 [AHHBIX TPEYTOTBHIKAMIL.
nepeceyeHsI TIBYX TUTOCKOCTEH.
TepeceucH e mpsMoi . [TocTpoenue MEPIICHIUKYIIApa
IITOCKOCTBIO, 3aAHHOM crenaMm 3aJJaHHOM BBICOTHI K TTIOCKOCTH

, .

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




Haxoxnenue JNIEUCTBUTEILHOU
5 BENIMYMHBI OTpe3Ka M TIOcKoil (urypsl | 4 PI3-2  «Ompegenciue  BeMHTHHEI
crocodamMy  BpalleHwus, TIepEMEHBI HBZ’FpaHHOFO erVIa. Onpenenerue
IUIOCKOCTEH, IUIOCKONIapaJUIEIbHBIM AACHCTBUTEIEHOR BCITITHHEL
HepeMeIIeHuem. TpeyroiabHuKa» A-3.
PI'3-3 «IlepeceueHre MHOTrOrpaHHUKA
7 [TepeceyeHne MHOTOrpaHHUKOB 8 HPOELMPYIOLLEH ILUIOCKOCTBIO.
MPOCLUPYIOMUMHU TIOCKOCTSIMHU. JlelictBuTenbHas BenWuMHA (DUTYPBI
ceueHus» A-3.
PI'3-4 «llepeceuenue Tena BpalieHUs
! Ilepeceuenue Tenn  BpaleHUs 8 MIPOELMPYIOLLEHN TIOCKOCTBIO.
NPOCHHUPYIOIUMH IIIIOCKOCTAMH. JelictBuTenbHas 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 «llepeceueHre Tenm BpalleHHS.
[IpsimoyronbHas (dpoHTATBHAS
n30oMeTpus» 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, YMEHUS, KOMIETEHIMH H  TEOPETUUYECKUIl
MaTepuan 0e3 MpoOesoB; BBITOJHUBIINK BCE 3aJlaHus,
IPENyCMOTPEHHbIE Y4YEOHBIM TUIAHOM Ha  BBICOKOM

KayeCTBEHHOM YpOBHE; MPAKTUYECKHE HaBBIKH
npo(eCCUOHATBPHOTO MPUMEHEHUS OCBOEHHBIX 3HAHUI
c(hOpMHUPOBAHBI.

Cpennuii ypoBeHb «4»

OLIEHKY «XOpOIIO» 3aCIyKHUBAET CTYIEHT, IPAKTHYECKUA
(xoporiio) CHKY p y YACHT, 1Ip

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




OLIEHKY «Y[OBJIETBOPUTEIBHO» 3aCIy)KUBAaET CTYJECHT,
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 HABBIKM HE CPOPMHUPOBAHBI.

[Ioporoseiii ypoBEHBb
«3»
(Y1OBIIETBOPUTEIILHO)

MunumanbHbiil ypoBeHb | OIIEHKY «HEYIOBIETBOPUTEIBHO» 3aCIIyKUBAET CTYJECHT,
«2» HE OCBOUBIIUWA 3HAHUS, YMEHHUSA, KOMIIETEHUUU U
(HEeyIOBJICTBOPUTEIILHO) | TCOPETHYCCKUI  MaTepuall, ydeOHbIe  3aJaHus  HE
BBITIOJIHWJI, MPAKTUYECKUE 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 MHBAIUJAM U JIUL[AM C OTPaHUYEHHBIMHU BO3MOXHOCTSAMU
3JI0pPOBbSl MPEAOCTABISIETCS JIONOJHUTENIBHOE BpeMs [UIs IOJATOTOBKM OTBETa Ha
DK3aMEHE;

— IIpY IPOBEJCHUH NPOILEAYphl OLICHUBAHUS PE3YIbTATOB O0YUEHUS] MHBAINIOB
U JIA C OrPAaHWYEHHBIMH BO3MOXKHOCTSAMH 3JI0pPOBbS  IPEyCMAaTpUBAETCS
UCIIOJIb30BaHUE TEXHUYECKUX CpEICTB, HEOOXOAMMBIX MM B CBS3M C HX
WHANBUAYAIbHBIMU OCOOCHHOCTSIMH;

— TpU HEOOXOJMMOCTH /ISl 00YUaIOIUXCS ¢ OTPAaHMUYEHHBIMUA BO3MOXKHOCTSIMU
3MI0POBbSl W WHBAIMIOB TMpOLEAypa OICHUBAHHUS PE3YyJIbTATOB OOyUYEHUS TIO
IUCIMILTUHE MOXET MPOBOJUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oneHUBaHUS pPE3YyNbTATOB OOYYEHUS HWHBAIMIAOB M JHUI C
OTPAaHUYEHHBIMA  BO3MOXKHOCTSIMH ~ 3JIOPOBbS 1O  JUCHUIUIMHE  (MOIYJIIO)
npelycMaTpuBaeT MpenocTaBieHue HHQopMaluu B (popMmax, aJalTUPOBAaHHBIX K
OTPAaHUYEHUSAM UX 3JI0POBbS U BOCIIPUATHS HHPOPMAIIIH:

JUis 11 ¢ HapyIIEHUSIMU 3PEHUS:

— B TIeYaTHOM (popMe yBeJIMUEHHBIM MIpUQTOM,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

JItst vl ¢ HApYIICHUSIMU CITyXa:

— B TIeyaTHOM (popme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

Jjist U1 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIHLHOTO armnapara:

— B Ie4aTHoOU popme,

— B (hopMe JIEKTPOHHOT'O TOKYMEHTA.

JlaHHBI TIepeYeHb MOXET OBITh KOHKPETU3MpPOBAaH B 3aBUCHMOCTH OT
KOHTHUHT€HTa 00y4arommnxcs.
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9. YueOHO-MeTOANYECKOE O0ecIeYyeHne TUCINILITHHBI

9.1 YueOHasi 1uTepaTypa
Yexmapes, AnbOepT AHatonbeBud. HauepraTenbHas reoMeTpusi U YepUYCHUE :
yueOHUK st By30B / A. A. UekmapeB. - /- u3ll., Uclp. u Aom. - Mocksa :
KOpaiit, 2020. - 423 c¢. - (Bwicee o6pa3zoBanue). - URL:
https://urait.ru/bcode/449654 ; PexxuMm mocTyma: JIjisi aBTOPH3.I0JIb30BATEICH. -
ISBN 978-5-534-07024-8. - TekcT : 3nEKTPOHHBIN.
KoncrantnHoB, Anekceil BrnagumupoBuu. HaueprarenbHas reomMeTpus
yuebHoe nmocobue At By30B / A. B. Koncrantunos. - Mockasa : FOpaiit, 2020. -
389 c. - (Beicmee obOpa3oBanue). - URL: https://www.urait.ru/bcode/446459 ;
Pexum noctyma: ans aBTopu3s. moib3zoBateneid. - ISBN 978-5-534-11939-8. -
TEeKCT : 3IIEKTPOHHBIN.
Jlo6anoBa, C.B. OcHoBBI HauepTaTeabHOW reomerpuu. lleprneHauKyIsIpHOCTD
TCOMETPUYECKUX DJIEMEHTOB : ydeOHoe mocobue : [12+] / C.B. Jlo6aHoBa,
H.B. Bacuna. — Mockga ; bepnun : Iupexkr-Menua, 2020. — 70 c. : wi., Ta0a. —
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  yHuBepcurer. — KpacHosipck : Cubupckuii  (enepanbHbIi
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 : SIeKTPOHHBIN.
Tapenxo, b.1. Haueprarenbnas reomerpus : Tekctbl Jekuuil / b.M. Tapenko,
B.H. lllexypoB, M.E. Kupsruna ; MuHuctepctBo o0Opa3oBaHuUS UM HayKu
Poccun, ®enepanbHOe TOCyJapCTBEHHOE OOJKETHOE 00pa3oBaTEIbHOE
yupexaeHrue Bbiciiero npodeccroHansHOoro  oOpaszoBanus  «KazaHckuid
HallMOHAJIbHBIA  MCCJIEOBATEIBCKUNA TEXHOJOTHUYECKUM  YHUBEPCUTET». —
Kazanp : Kazanckuii  HAy4yHO-UCCIENOBATENBCKUUA  TEXHOJIOTUYECKUU
yauepcuteT (KHUTY), 2014. — 116 c. : wi. — Pexxum qocTyma: 1mo moamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=428250. — ISBN 978-5-
7882-1554-9. — TeKcT : AIeKTPOHHBIH.

MuponoBa, Po3za CemeHoBHa. COOpHHMK 3aJaHUil 1O UHXKEHEPHOU Tpaduke :
ydueOHOe mocoOue JUIsi CTYJIeHTOB CpeAH. crell. yuel. 3aBeleHHid. - 2-¢ u3l.,
uctp. - M. : Beicmas mkona : Akagemus, 2001. - 263 c. : un. - (CITIO). - ISBN
5060038025 : 75 p. 00 k.

Yexmapes, Anr0eptT AHatonseBud. HaueprarenbHas reoMeTpusi, HH)XKCHEpHAs U
MamuHHas Trpaduka : [IporpamMmma, KOHTPOIBHBIC 3aJIaHUS U METOJ. YKa3aHUS
IS CTYJCHTOB-3a0YHMKOB MHXEHEPHO-TEXH. U mef. 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 HaueprarenbHOil reomerpun : YyeOHOE
nocobue mist ctyaeHToB BTy3oB / [lox pen. B. O. I'opaona, FO. b. UBanoga. -


https://urait.ru/bcode/449654
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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., crep. - M. : Beiciias mikona, 2000. - 272 c. : un. - bubnuorp.: c. 272.
- ISBN 5060035182 : 48 p. 10 k.

9. T'opnon, Baagumup OcunoBuy. COOpHHMK 3adad 1O Kypcy HadepTaTeIbHOU
reomMeTpuu : YuyeOHoe mocobue mia cryaeHToB BTy30B / Ilom pen. FO. b.
Wpanosa. - 7-e¢ u3z., crep. - M. : Beicmas mkomna, 2000. - 320 c. : un. - ISBN
5060035190 : 54 p.

9.2. llepuonnueckas JuTeparypa

Bectauk Cankr-IletepOyprckoro yHuBepcurera. IlpuknaaHas mareMartuka.
HNudpopmaruka. [Iponecchr yIPaBJIEHUS - URL:
https://dlib.eastview.com/browse/publication/71227

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

J1eKTPOHHO-0uOIMoTedHble cucTeMbl (IBC):

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

2.9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAUWH». - 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 3alaJHbIX HAYYHBIX )KypHAJIOB 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 uH(popMaIMOHHAs cUCTEMa POCCHAL. - URL:
http://uisrussia.msu.ru

NupopmanuoHHbie CIPABOYHBIE CHCTEMbI:
Koncynprant [Lmroc

Pecypchl cBOOOIHOTO IOCTYMIA:


javascript:void(0);
javascript:void(0);
https://dlib.eastview.com/browse/publication/71227
https://urait.ru/
http://www.biblioclub.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
http://dlib.eastview.com/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://experiments.springernature.com/sources/springer-protocols
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/

1. KubGepJlenunka. - 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 o6pazoBanuu B Poccuiickoit denepanun. Bompocs
u otBeTHL. - URL: http://xn--273--84d1f.xn--plai/voprosy i_otvety

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

9. HUctopus PO : penepanbusbiii moprai. - URL : https://histrf.ru/

10.Koncynbrant-ILmtoc : cripaBOYHO-TIOMCKOBas cucTemMa (HeKoMMepYecKas
Wutepuer-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 ®enepanuu. - URL :
http://pravo.minjust.ru/

CoOcTBeHHbIE YJIeKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMALMOHHbIE
pecypcbl KyoIl'y:
1. ba3za y4eOHBIX MJIaHOB, Y4€OHO-METOIUYECKHX KOMILIEKCOB, MyOIMKalnui
u koH(pepenuii. URL: https://infoneeds.kubsu.ru/infoneeds/
2. DnextponHas 6ubmmoreka Hb Kyol'Y (DnexkTpoHHBIi KaTaior). -
URL:http://megapro.kubsu.ru/MegaPro/Web

9.4 MarepuajibHO-TEXHUYECKOE o0ecriedyeHue TUCIMIIHHBI.
Mertoanyeckue YyKa3aHusi s O0y4alOIIMXCHA MO OCBOCHMI0 JMCHMILIMHBI
(MoayJist)

CornacHo nucbMa Munuctepera oOpa3zoBanus U Hayku PO No MOH-25486 ot
21.06.2017r «O pa3paboTKe aAanTHPOBAHHBIX OOPA30BATENBHBIX MPOrPAMMY -
PazpaboTka amanTUBHOM MporpaMmbl HE0OXOAMMa B Clydae Hajdu4yus B
00pa3oBaTeNbHON OpraHu3aluu XOTs Obl OJTHOTO OOYYaroIIerocsi ¢ OrpaHUYE€HHBIMU
BO3MOKHOCTSIMU 3/I0POBBbSI.

B ocBoeHMM JAMCUMIUIMHBI HWHBAJIWJAMW M JIMIAMH C OTPAHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0pOBbsl  OOJIbIIIOE 3HAUEHUE HMEET WHIWBUIyalbHas YydeOHas
paboTa (KOHCYJbTAI[MH ) — JOMOJHUTENIbHOE pa3bsiCHEHUE YUeOHOTO MaTepuaia.

NuauBuayanbHble KOHCYJIbTAIIMKM IO MPEAMETY SIBISIOTCS BaXKHBIM (DaKTOPOM,
CHOCOOCTBYIOLIUM MHIMBUIYaIN3alMU O0yYEHHUSI U YCTAHOBJICHHUIO BOCIIUTATEIILHOTO
KOHTaKTa MEXIy IMpernojaBaTesieM W OOy4alolUMCs HHBIWJIOM WJIM JIUIOM C
OrpaHUYEHHBIMHA BO3MOKHOCTSIMHU 3/10POBBSI.

Cucrema 00yuyeHHUS OCHOBBIBAE€TCS Ha PALlMOHAIBHOM COYETAHMHM HECKOJBKUX
BUJIOB Yy4Y€OHBIX 3aHATUH (B TEPBYIO Ouepenb, JEKIMA U MNPaKTUYECKHUX
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(rabopaTopHBIX) 3aHATHI), paboTa Ha KOTOPBIX 0O0JIaaeT  OIpeeIeHHON
crielupUKOM.

IToaroroBka K JeKIUsIM.

3HaKOMCTBO C JMUCHMIUIMHOM TMPOUCXOAUT YK€ Ha TMEpPBOM JIEKIUH, T/E OT
TpeOyeTcss He MPOCTO BHUMAHHE, HO U CaMOCTOATEIbHOE O(OPMIICHHE KOHCIIEKTA.
KoHcnekTupoBanue JeKIHii — CI0KHBIA BUJT ayTUTOPHON padOThI, TIPEANoIaratomui
WHTEHCHUBHYIO YMCTBEHHYIO JCSITEIBHOCTh CTyJeHTa. KOHCIEKT SBISETCS TOJIE3HBIM
TOTZa, KOTJa 3alicaHO camMoe CyIecTBeHHoe. He Hamo cTpeMuThes 3ammcath
JIOCIIOBHO BCIO JIEKIMIO. TaKoe «KOHCIIEKTUPOBAHME» MPUHOCUT OOJIBIIIEC BpEaa, 4eM
nmob3el. [lenmecooOpa3Ho BHa4Yasie MOHATh OCHOBHYIO MBICIh, U3JIaraeMyl0 JIEKTOPOM,
a 3aTteM 3amucath ee. JKermarenpHO 3aMuch OCYIIECTBIIATh HA OJHOW CTPaHUIIE JIUCTA
WM OCTaBIISAsl TOJS, HAa KOTOPBIX TIO37HEE, TPH CaMOCTOSTEIBHOM padoTe ¢
KOHCIIEKTOM, MOXHO CJeJIaTh JIONMOJIHUTEIbHbIE 3allMCH, OTMETUTh HEMOHSTHbIE
MecCTa.

KoHcriekT nexkumu Jydine Moapa3fesisiTh Ha MYHKTHI, COOJ0/asi KpPacHYIO
CTPOKY. DTOMY B OOJBIION CTEMEHU OYIyT CIIOCOOCTBOBATH BOMPOCHI MJIaHA JICKIIUH,
npeioKeHHble mpenogaBarensiM. Crenyer oOpaimiaTh BHUMaHHE Ha aKIEHTHI,
BBIBOJIbI, KOTOpBIC JellaeT JEeKTOp, OTMedas Haubojee BaXHbIE MOMEHTHI B
JIEKIIMOHHOM MaTepHalie 3aMEYaHUsIMU «BKHO», «XOPOIIIO 3alIOMHUTHY U T.M. MOXKHO
JenaTh 3TO W C TOMOIIBIO PA3HOIBETHBIX MAapPKEPOB WIM PYYEK, MOTICPKUBAS
TEPMUHBI B OTIPEICIICHU.

Paboras Hag KOHCIIEKTOM JIeKIMM, BaM Bcerja HEoOXOIMMO HCIIOJIL30BaTh HE
TOJIBKO YYeOHHMK, HO W Ty JHTEPATypy, KOTOPYIO TOTOJHUTEIHLHO PEKOMEHIOBAIT
nextop. IMEHHO Takasi cepbe3Hasi, KpOIoTIuBas paboTa C JICKITMOHHBIM MaTepHaTIOM
MTO3BOJIUT TITyOOKO OBJIAJIETh TEOPETUUECKUM MATEPHUATIOM.

IHoaroroBka K npakTu4eckuMm (J1a00pPaTOPHBIM) 3aHATHSM.

[TonroToBKy K KaKJOMY MpPAKTUYECKOMY 3aHSATHIO HEOOXOIMMO HadaTh C
O3HAKOMJICHUS C IUIAHOM IPAKTUYECKOIO 3aHATHUSA, KOTOPBIM OTPAXKAET COIEpIKaHUE
IIPEUIOKEHHOW TeMbl. TIaresnbHOEe INPOAYMBIBAHWE W M3Y4YEHUE BOIIPOCOB IUIAHA
OCHOBBIBaeTCS Ha MNpopabOTKe TEKyIero MmaTepuana JIeKLUUH, a 3aTeM H3Yy4eHUs
00s13aTEIbHON U JTOTIOJHUTEIBLHOW JIUTEpaTyphl, PEKOMEHIOBAHHON K JTAHHOW TeMe.
Bce HOBbIE MOHATHA TIO U3y4aeMOil TeMe He0OX0IUMO BbIyUYUTh HAM3YCTh U BHECTU B
rJI0CCapHil, KOTOPBIN LEIECO00pa3HO BECTH C CAMOT0 Hayaja U3y4yeHHs Kypca.

[ToaroToBka K 71a0OpPaTOPHBIM 3aHATHUSIM M MNPAKTUKyMaM HOCHUT pa3JIMYHBIN
XapakTep, Kak IO COAEPKAHUIO, TaK M IO CIOXKHOCTU HcnojHeHus. [IpoBenenue
MPSMBIX U KOCBEHHBIX M3MEPEHUN MPEIIONAraeT ACTaIbHOE 3HAHUE W3MEPUTEIBHBIX
npuOOpPOB, HUX BO3MOKHOCTEW, yMEHHE BHOCHTb CBOEBPEMEHHbBIE IOMPABKU s
MoJTydeHus: 00Jiee TOYHBIX Pe3ysbTaToB . MHorue jgabopaTopHbIC 3aHATHS TPEOYIOT
00JBIION  HCCIeNOBaTENbCKOW padOThl, M3Y4YEHUS JOMOJHUTEIbHOM HAy4HOMU
JIUTEPATYPBL.

B mnpornecce moAroToBKM K MPAKTUYECKUM 3aHATHUAM, HEOOXOIMMO OOpaTHUTh
0co00e BHUMaHHE Ha CaMOCTOSITEIbHOE H3YYCHHE PEKOMEHIOBAHHOW JIUTEpaTyphl.
IIpu Bcel MONMHOTE KOHCIIEKTUPOBAHUSA JICKIIMM B HEM HEBO3MOXHO HM3JIOKHUTH BECH
matepuai. [lostomy camocTosiTenbHast padota ¢ yueOHUKaMU, y4eOHBIMU TOCOOUSIMH,
HAy4YHOW, CIPABOYHOM JUTEPATYypOH, MaTepuajaMyd IEPUOAUYECKUX W3JaHUN U



WutepHera siBnsieTcs Haubosee 3pPEKTUBHBIM METOJIOM MOJTYUCHUS JTOTIOJTHUTEIBHBIX
3HaHUH, MO3BOJIET 3HAYNUTEIILHO aKTUBU3UPOBATH MPOIIECC OBNIAJCHHUS UH(OPMAIIUECH,
CIOCOOCTBYET OoJiee rTyOOKOMY YCBOCHHIO M3y4aeMOro MaTepraia.

3amuTa 1a00paTOPHBIX PabOT JOHKHA MPOWCXOIUTH, KaK MPABHIIO, B YACHI,
OTBelleHHBIe Ha JaboparopHble 3aHsATHA. CTyIEHT MOXET OBITh JOMYIIEH K
CIICYIONICH JTabOopaTOpHO# paboTe TOIBKO B TOM Ciydae, €CIM y HEro He 3allHUIICHO
He 0oJiee ABYX MPEABIAYINX padoT.

Pexomenaanuu nmo padore ¢ JuTepaTypoil.

Paboty ¢ nuTeparypoii menecooOpa3HO HayaTh ¢ W3y4YEHHUs OOMMX padoOT To
TeMe, a Takke Y4eOHHKOB U ydeOHBIX mocoOwuil. [lanee pexomeHmyeTcsl meperTH K
aHaM3y MOHOTrpaduil W cTaTei, pacCMaTPUBAIOLIUX OTAEIbHBIC ACMEKThI MPOOIEM,
U3y4aeMblX B paMKax Kypca, a Takke O(QUIMAIbHBIX MaTepuajoB U

HEOITyOJIMKOBaHHBIX JTOKYMEHTOB (Hay4IHO-HMCCIIeIOBATEITLCKIE paboTHl,
JUCCepTaIi), B KOTOPBIX MOTYT COJIEPKAaThCS OCHOBHBIE BOIPOCHI H3y4aeMOM
MPOOJIEMBI.

PaboTy ¢ uWCTOYHMKAMHM HAJl0 HAYMHATH C O3HAKOMHUTEIBHOTO YTEHHUS, T.C.
IIPOCMOTPETh TEKCT, BBIAENSS €ro CTPYKTYpHble eAuHUUbl. [Ipr 03HAKOMUTEIBHOM
YTEHUW 3aKJIaJKaMH OTMEYAIOTCA TE€ CTPaHUIIb, KOTOphle TpedyroT Oolee
BHUMATEJIbHOTO U3YUYCHUSI.

B 3aBucuMoCTH OT pe3yibTaTOB O3HAKOMUTEJIBHOTO YTEHUS BBIOUpAETCS
JanbHENIMii cnocod paboThl ¢ UCTOYHUKOM. Eciu i paspenieHus NOoCTaBICHHON
3a71a4u TPeOyeTCsl U3yUYeHUE HEKOTOPHIX (PparMeHTOB TEKCTa, TO UCIOJIB3YETCS METO/]
BBIOOpOUYHOTO uTeHUs. ECciii B KHUTe HET MOAPOOHOTO OTJIaBJICHUs, CIEAYeT OOpaTUTh
BHUMaHUE YYEHUKA Ha IPEAMETHBIC U UMEHHbBIC YKa3aTelu.

N30panHbie hparMeHThI WM BECh TEKCT (€CIU OH IEJIMKOM UMEET OTHOIIECHUE K
TeMe) TpeOyIT BIyMYHUBOI0, HETOPOIUIMBOTO YTCHHUS C «MBICICHHOU MPOPaOOTKOM»
Marepuasia. Takoe 4YTeHUE MPEAIOoJaraeT BbIACICHHE: 1) rIaBHOrO B TEKCTE; 2)
OCHOBHBIX aprymMeHTOB; 3) BbIBOJIOB. Oco00e BHMMaHHE CIeayeT OOpaTUTh Ha TO,
BBITEKAET TE€3UC U3 apIyMEHTOB UJIU HET.

Heobxoaumo Taxke mpoaHaIM3upoBaTh, KAKUE U3 YTBEPKIECHUN aBTOpa HOCST
MpoOIeMaTUYHBINA, TUIIOTETUYECKUM XapaKTEP, U YIIOBUTH CKPBITHIE BOIIPOCHI.

[ToHATHO, UTO YMEHHE TaKuM OOpa3oM paboTaTh C TEKCTOM MPUXOIUT J1aJIEKO
He cpa3y. Haumnydmmii cnmoco0 HayduThCsl BBIJECIATH TJIABHOE B TEKCTE, YJIaBIMBAaTh
po0JieMaTUYHBIN XapakTep yTBEPKACHUH, TaBaTh OIIEHKY aBTOPCKOM MO3UIIUU — 3TO
CpPaBHUTEJILHOE YTEHUE, B X0/I€ KOTOPOro Bbl 3HAKOMUTECH € pa3TMYHBIMU MHEHUSMHU
M0 OJHOMY U TOMY € BOIPOCY, CpPaBHHUBAETE BECOMOCTb M JI0KA3aTEJIbHOCTH
apTYMEHTOB CTOPOH U JieJlaeTe BbIBOJ O HAMOOJIbIIIEH yOSAUTEIHLHOCTH TOW WU UHOU
MTO3UIINH.

Ecnu B nuteparype BCTpeUaroTCsl pa3Hble TOYKH 3PEHUSI MO TOMY WJIM HUHOMY
BOIIPOCY M3-32 CJIIOKHOCTU TPOIICIINX COOBITUN W MPABOBBIX SBJICHUM, HEIB3SI MX
OTBEpraTh, HE pazoOpaBmIMCh. [IpU HATWYUM PACXOKIACHHA MEXKIY aBTOpaMu
HEOOXOMMO HAWTH PAIlMOHATLHOE 3€PHO Y KaXKIIOTO M3 HUX, YTO TMO3BOJIUT TITyOxKe
YCBOUTH TpPEAMET W3y4YeHHUss U Oojiee KPUTUYHO OIEHUBATH W3Y4aeMbI€ BOMPOCHI.
3HAKOMSICh C OCOOBIMH TIO3UIIUSIMA aBTOPOB, HYXHO OIPEACNATh HX CXOXKHE



CYXJCHHSI, apTyMEHTHI, BEIBOJIBI, & 3aT€M CPAaBHHUBATh UX MEXIYy COOOW M MPUMEHSTH
U3 HUX Ty, KOTOpas 6ojee yoenuTenbpHa.

CrnenyrommM dSTanoM pabOThl C JUTEPATypHBIMH HWCTOYHUKAMHU SIBIISICTCS
CO3/1aHNEe KOHCTICKTOB, (DUKCHPYIOIINX OCHOBHBIC TE€3UCHI I ApTYMEHTHI.

Taxum oOpazom, ipu paboOTe ¢ UICTOUHUKAMU U JINTEPATYPOH BAXKHO YMETh:

—  CONOCTAaBJISTH, CpPaBHUBATD, KJ1acCU(UIIUPOBATH, IpyNIupoOBaTh,
CUCTEMATHU3UPOBATh WH(OOPMAIIMI0O B COOTBETCTBUU C OMNPEICICHHOW y4eOHOM
3ajaucii;

— 0000maTh  TOJYYEHHYIO  HMH(POpPMAlIMIO, OLEHUBATh  MPOCIYIIAaHHOE U
IPOYUTAHHOE;

— (ukcupoBaTh OCHOBHOE COJIEpKaHHE COOOIIeHUuN; (HopMyIUpoBaTh, YCTHO U
MUCHbMEHHO, OCHOBHYIO HJICI0 COOOILECHUS; COCTAaBIATH IUIaH, (POPMYIUPOBATH
TE3UCHI;

— TOTOBUTH U MPC3CHTOBATL PAa3BCPHYTLIC COO6IH€HI/I$I THUIIAa JOKJIada,

— paboTratb B pas3HbIX peXUMax (MHAUBUIAYaJbHO, B TMape, B TpyMIe),
B3aUMOJEUCTBYS IPYT C IPYTOM;

— MO0Jb30BaThcs peepaTUBHBIMU U CIPABOYHBIMU MaTEPHUATIAMU;

— KOHTPOJIHUPOBATH CBOH I[GﬁCTBHH )51 I[GﬁCTBPISI CBOHX TOBapHHlCﬁ, 00BEKTHBHO
OLCHUBATb CBOU I[GﬁCTBHfI;

— 00pamaTkcs 3a MOMOILBIO, JOTIOTHUTEIBHBIMU PA3bSICHEHUSMH K IIPENOJABATEIO,
IPYTUM CTYIEHTaM;

— TOJIb30BaThCsl JIMHTBUCTUYECKON WM KOHTEKCTyaJIbHOM JOTaaKOW, CIOBAPSIMHU
pPa3IMYHOrO XapakTepa, Pa3IMYHOIO pPojJa MOJACKa3KaMH, OIOpaMud B TEKCTE
(kJTIOYEBBIE CIIOBA, CTPYKTYpa TEKCTA, MPeBaAPAIONIast ”HPOpMaIUs U Jp.);

— HCIOJb30BaTh MPU TOBOPEHUHM W THUCbME nNepudpa3, CUHOHMMHYHBIE CpPEICTBa,
CJIIOBA-ONMUCAHUsl OOMIMX TMOHATUWA, pa3bICHEHUS, MPUMEPHI, TOJKOBAHUS,
«CIIOBOTBOPYECTBOY;

— TMOBTOPITh WM Tiepedpa3upoBaTh PEIUIUKY COOECEeTHUKA B TMOATBEPKICHUU
IIOHUMAaHUSI €r0 BBICKA3bIBAaHUSI WU BOIIPOCA;

— 00paTUThCs 3a MOMOIIIBIO0 K COOECeTHUKY (YTOUHHUTH BOIIPOC, MEPECTIPOCUTH U JIP.);

— UCHOJB30BaTh MHUMHKY, KECThl (BOOOIIE M B TeX CIy4asX, KOrJa S3bIKOBBIX
CPEICTB HE XBaTaeT JUId BBIPAXKEHUS TEX WIM HWHBIX KOMMYHHUKAaTHBHBIX
HaMEpeHUil).

IHoaroroBka K MpoMeKyTOYHOM aTTEeCTALMM.
[Tpu moATOTOBKE K IPOMEKYTOYHOM aTTECTAIUU 1IETIECO00Pa3HO:



— BHHUMATEJbHO U3YYHUTh MEpPEYEHb BOMPOCOB M ONPENEIUTh, B KAKMX MCTOYHHKAX
HAXOJSATCS CBEJICHUS, HEOOXOANMBIE JJIsl OTBETA HA HUX;

— BHHUMATEJIBHO MTPOYUTATh PEKOMEHAOBAHHYIO JIUTEPATYPY;

— COCTaBUTb KpaTKHE KOHCIEKThI OTBETOB (IJIaHBI OTBETOB).

B ocBoeHMM [JMCHMIUIMHBI HWHBAIMJAMU M JIMIIAMU C OTPAHUYCHHBIMU
BO3MOXHOCTSIMU 37I0pPOBbsl  OOJBIIIOE 3HAYEHHWE HMEET HHIMBHUAyalbHas yuyeOHas
pabota (KOHCYJIbTallUK) — IOMOJIHUTEILHOE pa3bsiICHEHUE Y4EOHOT0 MaTepurara.

NuauBuyalibHble KOHCYJIbTAIIUU 10 MPEAMETY SIBISIOTCS BaXXHBIM (haKTOPOM,
CIIOCOOCTBYIONTUM WHANBUIYATN3AIIUN O0yUYCHUSI U YCTAHOBIICHUIO BOCIIUTATEILHOTO
KOHTaKTa MEXJIy IMpenojaBareiieM W OOyYarolMMCs WHBAJIUAOM WM JIMIIOM C
OTPaHUYECHHBIMH BO3MOKHOCTSMHU 3/I0POBBSI.

Tabmuma Ne 10 MarepuanbHO-TEXHAYECKOE OOECIEUeHUE TIO0 JUCITUTUIMHE
(Monymi0)

HaumenoBanmue OcHaleHHOCTDH ITepeyeHb TMIEH3UOHHOTO
CIenMAIbHbBIX CIenMaIbHbIX MPOrpaMMHOIO
MOMeLIEeHUH MOMeLIEeHUH o0ecrnieyeHust

VYyeOnas ayauropus mia | O6opynoBanue:  nocka | He tpeOyertcs

IIPOBEICHUS ayJIuTOpHAasl,

3aHATHUI  CEMHHApPCKOTO | YYEHUYECKUE CTOJIBI,

TUIIA; CTYJIbA

yueOHas ayIUTOPUS

IIPOMEKYTOUYHOU

aTTeCTaluu;

yueOHas ayJIUTOPHS

TPYIIIOBBIX u

WHIUBUTyJIbHBIX;

KOHCYJIbTAllU 1

Aynutopus Ne 402

353900

KpacHomapckuii  kpai,

r. Hosopoccuiick,

yn. KommyHucrrnueckas

No 36

YueOHnas aymutopust mis | ObopynoBanme:  jgocka | WINRAR,

[IPOBEICHUS 3aHATUH | ayAUTOpPHAs, ['ocymapcTBEHHBIN KOHTPAKT
JIEKIIMOHHOTO TUINA; | yYYCHUUYECKHE ctodibl, | Ne13-OK/2008-3

y4eOHbIe ayJUTOPUU JUIS | IEPCOHATBHBIHI MicrosoftWindowsServerStd
MIPOBEICHUSA 3aHATUH | KOMIIBIOTED, 2003, ['ocynapcTBeHHBIN
CEMUHAPCKOI0 TUIIA; MYJIbTUMEIUAHBIA koHTpakT Nel3-OK/2008-2
yueOHas ayaurtopus | nmpoekrtop, 3kpaH i | (Homep JULEH3UA -
TPYIIIOBBIX U | mpoeKInonHoi Texuuku | 43725353)

WHIVBU Y TBHBIX CTYJIbS, snekrponusii | MicrosoftWindowsOffice
KOHCYJIbTALIHM; THDP, unaukatop | 2003 Pro, ['ocynapcTBeHHBIN
y4eOHbIEe ayAUTOPUU ISl | PAIUOAKTUBHOCTH koHTpakT Nel3-OK/2008-3




npoBefenus  Tekymero | (PAJEKC), muHa | (Homep JUTICH3UU
KOHTPOJIS U | TpaHCIIOpTHAs 43725353)
IPOMEKYTOUHOM AIacTUYHAS, HOCHJIKH
aTTeCTallMu; TKAHEBBIC MUC,
KOMILJIEKT
YueOHast aytuTopust WHIUBUTyUTBHON
Ne 403 TPaXIAHCKOM  3alllUTHI,
353900 BOMCKOBOM npudop
KpacHomapckuit  kpall, | XMMUYECKOU Pa3BEAKH
T. Hosopocculick,
yin. KommyHucrrnueckas
Ne 36
VYyebnas aymurtopusa s | O6opynoBaHue: He tpeGyercs
IPOBEJICHUS 3aHATHH | ydeOHast meOenb, 0ocCKa
JIEKIIMOHHOTO TUNA; | yueOHas, yueOHO-
yueOHasi ayAUTOPUU IJIsl | HATJISAHBIC nocobus,
IIPOBECHUS 3aHSTHH | MOJILOEPTHI
CEMHHAPCKOTO THIIA;
yueOHas ayJIUTOPHS
TPYIIIOBBIX u
WHIUBUTYTBHBIX
KOHCYJIbTallH;
yuyeOHasi ayAUTOpUHU s
IPOBEJCHUS  TEKYIIETro
KOHTPOJIS u
MIPOMEXKYTOUYHOU
aTTeCTaIl1H.
VYyeOnast aynutopus
Ne 305
353900
KpacHomapckuit  kpap,
T. HoBopoccuiick,
yn. KommyHucrrnueckas
oM No 36
VYueOHas aynutopus | O6opynoBaHue: He tpebyetcs
JUTSI TIPOBE/ICHHUS 3aHATHH | TEJIEBU30D,
JIEKIIMOHHOTO THUTIA; BUICOMArHUTO(OH;

yueOHasi ayauTOpus st
MIPOBEICHUS

3aHSITUN CEMHUHAPCKOTO
THIIA;

yueOHast ayIUTOpUs
IIPOMEKYTOUYHOU
aTTecTalluu;

yueOHast ayIUTOPUs

IPYIIOBBIX "

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




WHJIUBUTyaJIbHBIX
KOHCYJIbTAINM;
VYuebHas aynutopus
Ne 306

353900
KpacHomapckuii  kpai,
T. HoBopoccuiick,

yn. KommyHucrrnueckas
oM Ne 36

VYyeOHas ayJIUTOPHUS
IUIs1 TIPOBEJICHUS 3aHSATHI
JIEKIIMOHHOTO THIIA;
yueOHas ayIuTOpHs st
IPOBEACHUS
3aHATUA CEMUHAPCKOro
THUIA;
yueOHas ayIUTOpUs
IIPOMEKYTOUYHOU
aTTECTallNH;
yueOHas ayJIUTOPUS
IPYIIOBBIX u
WHJIUBUIYJTbHBIX
KOHCYJIbTAIIH;

VYyeOnast aynutopus
Ne 304
353900
KpacHogmapckuii  kpait,
T. Hosopoccuiick,
yin. KommyHucrnueckas
oM Ne 36

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

He tpebyetcs

VYyebnast ayauropus s
MPOBEICHUSA 3aHATUI
JIEKLIMOHHOTO TUIIA;
yuyeOHasi ayAUTOPUU st
MPOBEICHUSA 3aHATUH
CEMUHAPCKOI'0 TUIIA;

yaeOHast ayIUTOpUS
TPYIIIOBBIX u
WHIUBUTyJTBHBIX
KOHCYJIbTALIHM;

yueOHasi ayauTOPUU st
MPOBECHHUS  TEKYIIETO
KOHTPOJIS u
IIPOMEKYTOUYHOU
aTTECTAIUN,

YyeOHast aynutopus

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

9KpaH,

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

koHTpakT Nel3-OK/2008-3
(Homep JIALICH3UHU -
43725353);
Koncynprant ITiroc,
JloroBop Nel177/948 oT
18.05.2000.




Ne 301

353900
KpacHomapckuii  kpaii,
r. HoBopocculick,

yi1. KommyHHCTHYECKas
oM Ne 36

VYyebOnast ayautopus s

MPOBEICHUSA 3aHATUI
JEKIIHOHHOTO TUIA;
yuebHasi ayAuTOpUH IS
IPOBEJICHUS 3aHSTHH

CCMHUHAPCKOI'0 THUIIA,

yaeOHas ayauTopus
rPYNIIOBBIX 5
WHIVBUTYJIbHBIX
KOHCYJIbTAllNH;

ydeOHas ayJIUTOPUU IS
MPOBEICHUA  TEKYULIErO
KOHTPOJISI u
IIPOMEKYTOUYHOU
aTTeCcTalllu;

VYyeOnast aynutopus
Ne 302

353900
KpacHomapckuii  kpai,
T. Hosopoccuiick,

yin. KommyHucrnueckas
oM 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,
l'ocynapcTBEeHHBI KOHTPAKT
Nel13-OK/2008-3;
MicrosoftWindows XP,
['ocymapcTBEHHBIM KOHTPAKT
Ne13-OK/2008-3;
MicrosoftWindowsOffice
2003 Pro, 'ocynapcTBeHHBIH

koHTpakT Nel3-OK/2008-3
(Homep JIALICH3UHU -
43725353);
Koncynprant [mroc,
JloroBop Nel177/948 oT
18.05.2000.

Jlnst caMocToATeNbHOM paboThl O0yYaroUIMXcsli MPEeayCMOTPEHbl MOMENIEHUS,
YKOMILUIEKTOBAaHHBIE CIECIMATN3UPOBAHHON MeEOEeNbl0, OCHAIICHHBIE KOMIBIOTEPHOMN
TEXHUKOW C BO3MOXXHOCTBIO MOAKIIOUEHUs K cetu «VHTepHeT» m olecmedeHnem
JOCTYIA B 3JEKTPOHHYIO MH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpey YHUBEPCUTETA.

HaumenoBanue OcHallleHHOCTh Ilepeuens

ITOMEIIEHUN TS MTOMEIIECHUN IS JIMLIEH3UOHHOT O

CaMOCTOSITEIIbHOU CaMOCTOSITEIIbHOU MIPOrpaMMHOTO
paboThI O0yYaArOIIMXCS paboThI OOyYaArOIIMXCS obecricueHus
[Tomerenue st | Mebenb: yueOHas | WINnRAR,
CaMOCTOSITEJIbHOU MeOenb I'ocynapcTBeHHbIN
paboTel  oOyuaromuxcs | Kommiekr KOHTPAKT Nol3-
ayJIuTOPUS CIIelMATU3UPOBAHHON OK/2008-3;
Ne 302 mebenu: kommbiorepHbie | MicrosoftWindows  XP,
353900 CTOJIBI I'ocynapcTBeHHBIN
Kpacnonmapckuit  kpait, | O6opyaoBaHue: KOHTPAKT Nol3-
T. HoBopoccuiick, | komnbtoTepHas TexHuka | OK/2008-3;
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C  TOAKIIOYEHHEM K
uH(pOpMaIIMOHHO-
KOMMYHHUKAIIMOHHON
cetu  «UHTEepHeT» W
JOCTYTIOM B
AIEKTPOHHYIO
nH(pOPMaLIMOHHO-
00pa3oBaTEIbHYIO CpELy
00pa3oBaTeNbHON
OpraHU3aINH,
KaMep#l,
KOMMYHHKAITHOHHOE
000py10BaHUE,
o0ecrnieunBaroIiee
JOCTYN K CETH WHTEPHET
(MpOBOJHOE COETUHEHHE
u OecrIpoBOJIHOE
COEITMHEHHE 1o
texHoorun Wi-Fi)

BeO-

MicrosoftWindowsOffice

2003 Pro,
['ocymapcTBeHHBIM
KOHTPAKT Nel3-
OK/2008-3 (Homep
munen3un - 43725353);
Koncynprant I1iroc,
JHoroBop Nel77/948 ot
18.05.2000.




