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1. OCHOBHAS YACTb PABOUYEH ITPOT'PAMMBbBI

1.1 Ieau v 3aaa4M U3yYeHHUsST TUCHUNIMHBI.

Ieap w3ydeHHs AWCIUIUIMHBI 3aKII0YaeTCs B (OPMHUPOBAHUU Y CTYACHTOB
3HAHWM W HABBHIKOB B OOJIACTH YEPUYCHHUS W OCHOB HAYEPTATEIHHOU TEOMETPHH,
Pa3BUTHH TPOCTPAHCTBEHHOTO MBINIICHUS ¥ YMEHHHM HWCIOJIh30BaTh WX B
KOMITHIOTEPHBIX TEXHOJOTHUSIX IS MOCTPOCHUS T€OMETPUUYECKHX MOJCIICH CIIOKHBIX
0OBEKTOB.

Baxxnas Mmeromgmdeckas 3ajada Kypca - J1aTh 3HAHHS 3aKOHOB OOpa3OBaHUS
YepTekKel CYMEeCTBYIOMMUX W KOHCTPYHUPYEMBIX OOBEKTOB, MO3BOJISIONINE PEIIATh
rCOMETPUYCCKHE 3a7auu rpadudecku, copMUpOBaTh YMEHHE CTYJICHTOB padOTaTh C
pasIMYHOM TI0 BHAYy W COJCpKaHUIO rpaduyeckoil HHQPOpMAIMEH, OCHOBaM
rpaduuecKoro peACTaBICHUS nHpopMaruu, METOdaM rpauIecKoro
MOJICITUPOBAHUS TE€OMETPUUCCKUX OOBEKTOB, IpaBUJIaM Pa3pabOTKU U o(opMIICHUS
KOHCTPYKTOPCKOM JOKyMEHTauuu. HayduTh CTYIeHTOB TNIpaBUjiaM MOCTPOSHUS
H300paXeHUH MPOCTPAHCTBEHHBIX T€OMETPHUIECKUX 00BEKTOB Ha TUIOCKOCTH.

BocnuTaTtesibHas 1eJb — pa3BUTHE JUYHOCTH IpakJIaHUHA, OPUCHTUPOBAHHOM
Ha TPAJUIIMOHHBIC KYJbTYpHBIC, TyXOBHBIC U HPAaBCTBCHHBIC IIEHHOCTH POCCHIHCKOTO
0o0IllecTBa, CIIOCOOHOM K AaKTUBHOW COIIMAIBLHOM ajanTalMyd B OOIECTBE U
CaMOCTOSTEIILHOMY JKW3HECHHOMY BBIOOPY, K Hadaly TPYAOBOH JCATEIBHOCTH U
MPOJOJIKEHNUIO  MPO(ECCHOHANIBHOTO  O0Opa3oBaHus, K CaMOOOpa30BaHUIO U
CaMOCOBEPIIICHCTBOBAHHUIO.

1.2 Mecro nucuumiunabl B ctpykrype OOII BITO.

JMucunminHaa «OCHOBBI YE€pUYEHUSI U HAYEPTATEIbHONU T'€OMETPUU» OTHOCUTCS K
0a3oBoit yactu npodeccronanbHoro mukia (61.0.10.09).

JI1s1 ocBOoeHUS! TUCHUIUIMHBI «OCHOBBI YEPUEHHSI U HaUYEPTATEIbHON T€OMETPUM
CTYJIEHTBI UCTIOJIB3YIOT 3HAHUSI, YMEHUS, HABBIKU, CPOPMUPOBAHHBIC HA MPEIBIIYIIIEM
ypoBHE 00pa3oBaHUs.

WN3ydenne maHHOW JUCHMIUIMHBI SBISICTCS HEOOXOIWMOW OCHOBOM IS
MOCTEAYIONIEr0 U3yUeHUs TUCIUIUTNH «PUCcyHOK», «XyH0KeCcTBeHHOE 0hOpMIICHUE B
oOpazoBaTenbHOM yupexjaeHun» u «KommnberotepHas rpaduka/KomnbroTepHbie
TEXHOJIOTUHU B XYJ0’KECTBEHHOM 00pa30BaHUM.

B cootBercTBUM ¢ pabounM ydeOHBIM IUIAHOM JUCHUIUIMHA H3y4aeTcs Ha |
Kypce 1o ouHoi opme o0yueHus. Bua npomMexyTouHON aTTecTaluu: SK3aMeH.

1.3 TlepeyeHb IUIAHUPYEMBIX Pe3YJbTATOB OOYYEHUS] MO JAUCHUILIHHE
(MOay/10), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH pe3yJbTATAMH OCBOCHUS
00pa3oBaTeIbHOI MPOrPpaMMBbl.

N3yuenne panHON y4ueOHOW MAWCIMIUIMHBI HaIpaBieHO Ha (OPMHPOBAHHE Y
00y4aromuxcst KOMIIETEHIUI:
Tabnuna 1. [lepeuens mIaHUPYEMbIX PE3YIHTATOB O0YUEHUS 110 TUCIIUILINHE



Koa n HaumeHoBaHue
HHIUKATOPA* JOCTHKEHUSA
KOMIIeTeHIIHH

PesyanaTm oﬁyqemm o JuCIUILIMHE

IK-3

CriocobGeH onpenemnsiTh
MearOrHIECKUE TS
3a/1a4yu, TNIAHUPOBATH 3aHTHSI
U (MIM) LUKJIIBI 3aHSITUH,
HaIpaBJICHHBIX HA OCBOCHUE
n30paHHOTO BUIA
JeATeIbHOCTH (001acTH
OCHOBHOTO U (WJIH)
JIOTIOJTHUTEITHFHOTO
oOpa3oBaHuUsl)

UIIK-3.1 3HaTh NOPUHIMUOBI MOCTAHOBKHU LN M
3amad, IUIAHUPOBaHUS  Y4YEOHBIX  3aHATHH B
XYJI0’)KE€CTBEHHO-TBOPUECKOM 00J1acTh 00pa30BaHMUS;

NIIK-3.2 VYMerp mnaHupoBaTh 00pa30BATENbHBIN
nponecc, 3aHiaTUs ¢ (WIK) [UKIbI  3aHATHM,
pa3zpabaThiBaTh CIIEHAPUU JOCYTOBBIX MEPOIPHUSATUI
C y4eTOM 3aJlad U O0COOEHHOCTEH 00pa3zoBaTEIbHOU
IPOrpaMMbl; ONpEAeNsITh (AKTUUECKUN YpPOBEHD
HOJrOTOBJIEHHOCTH, BO3PAaCTHBIE U UHAUBUIyaJIbHbIE
ocoOeHHOCTH  oOydaromuxcst (B TOM  4uCIHe
OJIapEHHBIX neTen U oOyuaromuxcs C
OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbSI);

UIIK-3.3 Bmagets: cmocobaMu ©W  METOIAMU
MMOCTAHOBKM TIEMarOTMYECKWX TIeJled M  3ajad,
MJIAHUPOBAHMS YI€OHBIX 3aHATHHA B XYI0KECTBEHHO-
TBOPYECKOW  00JIacTU  OCHOBHOM u  (WJiM)
JOTIOJIHUTEIILHOTO oOpa3zoBaHus; criocobamu
JTMarHOCTUKH BBISIBIICHUS YpOBHS
MOJATOTOBIIEHHOCTH, a TakKe BO3pacTHBIX U
WHINBUYATbHBIX 0COOCHHOCTEN 00YJarOIINXCS.
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IK-6

Cnoco06eH pa3pabaTbiBaTh
JU3aiiH-MaKeT (3CKU3) OOBEKT
BU3YyaJIbHOM MH(pOpMAIIH,
UIeHTH(PUKAIIT 1
KOMMYHHUKAIIUH,
NOJIFOTaBINBATh TpapuuecKue
MaTepuabl AJi1 OCYLIECTBIECHU
KYJIbTYPHO-TIPOCBETUTEIBCKOMN
JESITEIbHOCTH

NIIK-6.1 3HaTk: IIPUHIUIIBI Opra”u3anuu
BU3yaIbHOM HHGOpPMAIMU HA U300pa3UTEIbHOMN
IJIOCKOCTH U B OOBEMHO-TIPOCTPAHCTBEHHOU CpEJE;
po¢eCCHOHATIEHYI0 TEPMHUHOJIOTHIO, HEOOXOAUMYIO
uist paboThl HaJ TpadUUECKUMH, KUBOMUCHBIMHU
ACKM3aMU U OCKU3aMH OOBEKTOB JIEKOPATHUBHO-
PUKIIATHOTO UCKYCCTBA; KOMITBIOTEPHOE
nporpaMMHOE  OOECTeYeHHe, UCIOJIb3yeMOe B
Iu3aiiHe OOBEKTOB  BU3YalbHOW  WHGMOpMAIINH,
UACHTU(UKAIIMA U KOMMYHHUKAITUY;

HUIIK-6.2 VYMmerb 00OCHOBBIBATH COOCTBEHHOE
pellieHne opraHu3allii BU3yalbHON UH(pOpMAIUK Ha

U300pa3UTENILHON  TIJIOCKOCTH HU B 0OBEMHO-
IPOCTPAHCTBEHHOM cpene; UCII0JIb30BaTh
CHieIMaabHble KOMITBIOTEPHBIC IPOTPAMMBI  JISI
POCKTUPOBAHMUS 00BEKTOB BU3YyaJIbHOM

uHbOpMaIK, HICHTU(DUKAITMYA U KOMMYHUKAIIHH,




HIIK-6.3 Brnagets  cmocobamu  pa3paboTKu
rpadUyecKux, JKUBONMUCHBIX JCKU30B U OCKHU30B
OOBEKTOB JACKOPATUBHO-TIPUKJIAJHOTO HCKYCCTBAa,;
croco6amMu MOJATOTOBKU TpaUueCcKuX, >KUBOMUCHBIX

U JEKOPATHUBHO-TIPUKJIAJHBIX  MaTE€pUaOB IS
OCYILIECTBIICHUS KYJIbTYPHO-IIPOCBETUTEIBCKON
JESITEIbHOCTH.

Pe3ynbrarel 00ydeHus MO TUCUUILUIMHE JOCTUTAIOTCS B PAMKaX OCYILECTBICHMUS
BCEX BU/IOB KOHTAKTHOM U CAMOCTOSITENILHOM pab0Thl 00YYaIOIINXCsl B COOTBETCTBUU C
YTBEP>KICHHBIM y4E€OHBIM IUIAHOM.

NuaukaTopsl JOCTHKEHHUS KOMIETCHUUN CUMTAIOTCS CHOPMHUPOBAHHBIMU MPH
JOCTH)KEHUH COOTBETCTBYIOIIMX UM PE3YIbTATOB OOYUEHHS.

2. CTPYKTYPA U COAEPKAHUE JUCHUITJIMHBbI

2.1 Pacnipeesienne TPyI0€MKOCTH TMCIUIIIMHBI 10 BUaM padoT.
OOm1ast TPyA0EMKOCTb AMCIUILUIMHBI cocTaBiseT 3 3a4.eq. (108 gacos).

Ta6nuna 2. Pactipeaenenue 4acoB 1Mo BUaaM padoT

Bun yueOHoO# paboThI Bceer Cemectpsl
0 (dacel)
4aco
B 1 2 3 |4 5 6 7
KonTakTHas pabora, B TOM 54,3 [ 54,3 | - - - - - -
yucJie:
AyauTOpHBIE 3aHATHS (BCEro): 52 52 - - - - - -
3aHATHS JEKIIMOHHOTO TUIIa 18 18 - - - - - -
JlaGopatopHbie 3aHITHS 34 34 - - - - - -
3aHATHS CEMUHAPCKOTO THTIA
(cemuHapbl, NPAKTUYECKUE - - - - - - - -
3aHSITHS)
Nuasi koHTaKTHAs padoTa: 23 2,3 - - - - - -
KoHTtposb camocTosATenpHOM 2 2 i i i i i i
pabotsl (KCP)
KoHTtposb camocTosaTenpHOM
pa6otsl (KCP) Kypcosas pa6ora ] ] ) ) ) ) T
[TpomexxyTOoUHas aTTeCTAIHS
(UKP) 03 | 03| - - - - - -
CamocrosiTesibHasi pabora, B 27 97 i _ i i _ _
TOM YHCJIE:
Kypcogas pabota - - - - - - - -
[IpopaboTka yueOHOTO
(TEOpETUIECKOT0) MaTepuaa ] ] i ] i i ) )




Beimonnenue HWHAWBUIYAJIBbHBIX

3aJIaHuN
[ToaroroBka K TeKyIiemMy
KOHTPOJTIO ) ) i ) i i ) )
KonTpoJsb: 26,7 | 26,7 | - - - - - -
IToaroroBka K 3K3aMeHy 26,7 | 26,7 | - - - - - -
HToro 108 - - - - - - -
B TOM
qncie
KoHTakT | 54,3 - - ) ) = - -
Hast
padora
3a4. eJl 3 - - - - -

KypcoBble He mpegycMOTpPEHBI.

Tabmuua 3. Pacnpenenenve BUIOB yueOHOM pabOThl M UX TPYAOEMKOCTH IO
pazzenam AUCUMIUIMHGI (0uHas (hopma 00ydeHus).

Ne KosnuecTBo yacoB
pa3sjiena HaumenoBaHue pa3zjiena Bcero | Kourakrhas padora
JI JIAb | KCP | CP
1 2 3 4 5 6 7
1 BBenenue 5| oOmue 2 2 - - -
MOJIOKEHUS TUCIUTUIUHBI.
2 Crioco0b1 rpagu4ecKux 7 3 2 - 2
H300paKEHUM. MeTton
IIPOEKIIUH.
3 Touka u psiMasl. 9 3 4 - 2
4 [1710CKOCTB. 10 2 4 - 4
5 CnocoObl  mpeoOpazoBaHus 8 2 4 - 2
MIPOEKIU.
6 ['eomerpuyeckue 10 2 4 - 4
MOBEPXHOCTH U TeJa.
7 [lepeceuenue 10 2 4 - 4
T€OMETPUUYECKUX TEI
MPOCIIMPYIONTUMHU
TTOCKOCTSIMH.
8 B3anmHoe nepeceueHue 14 2 6 2 4
ITIOBEPXHOCTEN
TCOMETPUYECKHUX TEII.
9 AKCOHOMETPUYECKHE 7 = 4 . 3
MIPOCKITUH.
10 TeHu B IpsIMOYTOJIbHBIX 4 - 2 - 2
MIPOCKITUSIX.
HUTOr0 81 18 34 2 27




IIpomexyrounas arrecrauusi (MKP)

0,3

IToaroroBka K 3K3aMeHy

26,7

BCEro

108

2.2 Conep:xkanue pa3aesioB (TeM) AUCHUTLTHHBI

2.2.1 3aHAaTHA JeKIIUOHHOT'0 THIIA
Tabmuna 4. 3aHaTHA TEKIIMOHHOTO TUIIA

Ne HaumenoBanue Conepkanue pasena ®opma
pasaeJa pasaeJa TeKYyLIero
KOHTPOJIA

1 Beenenue u [Ipeamer HauepraTenbHOM reomeTpun. HMcropus -
oOuiue pa3BUTHS HAYEpPTATEIbHON r€OMETPHUH.
MOJIOKEHUS
JUCIUIUINHBI.

2 Crioco6b1 [IpoekMOHHBIH MeTO 0TOOpaKeHUs MPOCTPAHCTBA -
rpaduyueckux Ha IUIOCKOCTh. LleHTpanbHOE, mapamienbHOE U
U300paXeHUH. OpPTOTrOHAJILHOE IIPOCLIMPOBAHHUE. OcHoBHbIE
MeTtoa mpoeKIuii. | CBOKMCTBA. Bunpl  00paTUMBIX ~ M300pa)KECHUIA:

KOMIUIEKCHBIN yepTesx MoHxka.

3 Touka u npsmas. | IIpoennpoBaHne TOYKM HAa JABE U TPU B3aUMHO PI'3
nepneHuKyIsipHble TiockocTh. KoopauHaTel TOUKH
B CUCTEME KOOPJIMHATHBIX TJIOCKOCTEH.
Touka B ueTBepTsAX M OKTaHTax. lIpoeunpoBanue
OoTpe3Ka NpsIMOM JIMHUM Ha JBE€ U TPU OCHOBHBIE
IJI0CKOCTH npoeKuuil. Ciiepl MPsIMOU.
B3aumHoe nosoxeHre AByX NpsSMBbIX.

4 IInockocTs. Pasnmuunble  cmocoOBI  3afaHMs  IDIOCKOCTH  Ha PI'3
yeprexe. Creapl INIOCKOCTH.
[TonoxkeHns IIOCKOCTH OTHOCHUTENBHO IUIOCKOCTEH
MIPOCKIUH.
B3anMHOe nosioxkeHue AByxX II0CKOCTEN
(mapayuienbHble M Iepecekaromuecs). Bzaumnoe
I0JIOKEHHE NPSIMON JIMHUU U TUIOCKOCTH.

5 Croco0mI Crioco6s1 TTpeoOpa3oBaHMsl KOMIUIEKCHOTO YepTexkKa. PI'3
npeoOpa3oBanusi | BBeneHne HOBBIX IIIOCKOCTEH MPOEKLIUH.

MIPOEKITUH. [nockonapaiuiensHOEe  mepemenieHue. Bpamenue
OpUTMHAJa BOKPYr NPOCLUPYIOUIUX MPIMBIX U
MIPSIMBIX YPOBHSI. [Ipumenenue croco6oB
npeodpa3oBaHus MIPOEKLNN K PEILIEHUIO
MO3UIIMOHHBIX M METPUYECKUX 3a/ad. AJITOPUTMBI
pelieHns 3a1a4.
6 I'eomerpuueckne | I'eomerpuueckue IMOBEPXHOCTH 51 Tena. PI'3

IMMOBCPXHOCTHU U
TCia.

[IpoenpoBanyie MHOTOIPAaHHHUKOB U TE€J BpallCHUS
Ha TPH IUIOCKOCTU MPOEKIUN.
Pa3BepTky MOBEPXHOCTEN N€OMETPUUECKUX TEIL.




7 Ilepeceuenue [Iepeceuenue reOMETPUUYECKUX Tel PI'3
TEOMETPUUYECKUX | MPOCLUPYIOIIUMHU IUIOCKOCTSIMH. XapaKTEepHbIE U
TEN MIPOMEXKYTOUYHBIE TOUKH TOCTPOEHUSI KPUBOM.

IPOELUPYIOLIUMHU
IIJIOCKOCTSIMH.

8 B3aumHoe B3anmuoe IIepeceUYeHue MOBEPXHOCTEH PI'3
nepeceyeHme MHOTOTPaHHUKOB U TE€J BPAILCHHUS.

MIOBEPXHOCTEN [Ipumenenue BCIIOMOTI'aTeJIbHBIX CEKYIIHNX

T€OMETPUYECKUX | IUIOCKOCTEH.

TeJ. [IpuMeHeHne BCIOMOraTeNIbHbIX KOHIIEHTPUYECKHUX
cdep.

9 AxkcoHomerpuuec | AxkcoHomerpuueckue — npoekuuu.  [loctpoenue PI'3
KM€ MPOECKIIHH. MPSIMOYTOJIbHOM U30METPUU u JTUMETPUH.

KoaddunmenTsl uckaxeHws, ICHCTBUTENBHBIC U
IIPUBEJICHHBIE.
10 Tenu B [TocTpoeHue TeHel TOYKH, IPSIMOM, TIIOCKUX (PUTYD, PI'3
NPSIMOYTOJIBHBIX | T€OMETPUUYECKHUX TEJl.
IPOEKIMSIX.
2.2.2 3ausTus JJaDOPAaTOPHOTO THIIA
Tabnuua 5. 3ansaTus 71a60paTOPHOTO TUTIA
Ne HaumenoBanue Conepanue pa3jena dopma
pasaeJa pasaeJa TeKyliero
KOHTPOJIA
1 Touka u npsAmas. | IIpoennpoBanue oTpe3ka NPsIMOM JIMHUM Ha JIBE U PI'3
TPU OCHOBHBIE IUIOCKOCTM mpoekuui. Ciensl
MIPSIMOM.
B3aumHoOe nosio)keHne ABYX MPSMBIX.
2 IInockocTs. IlonoxeHUsI MIOCKOCTH OTHOCHTEIIFHO INIOCKOCTEH PI'3
MIPOCKIUH.
B3aumHoe nonokeHue AByX IJIOCKOCTEN
(mapayuienbHble M Iepecekaroimuecs). B3aumnoe
I0JIOKEHHE NPSIMON JIMHUHU U TUIOCKOCTH.

3 Croco0mI [TnockonapannenbHoe mepemMenenue. Bparmenue PI'3
npeoOpa3oBaHus | OpUTHHANIA BOKPYT TMPOCHUPYIOMIMX NPSIMBIX U
MIPOEKINN. NPSAMBIX YPOBHS. IIpumeHeHne croco6oB

npeoOpa3oBaHus MIPOEKLINN K PEILIEHUIO
MO3UIMOHHBIX M METPUYECKUX 3a]ady. AJITOPUTMBI
pelieHns 3a1a4.

4 I'eomerpuueckue | IIpoenupoBaHne MHOTOTpaHHUKOB M TENl BpAIICHUS PI'3

MMOBEPXHOCTHU U
Tena.

Ha TPH IUIOCKOCTU MPOEKIUH.
Pa3BepTky MOBEpXHOCTEH F€OMETPUUECKUX TEIL.




5 Ilepeceuenue [Iepeceuenue reOMETPUUYECKUX Tel PI'3
FEOMETPUUYECKUX | MPOCUHUPYIOUIUMHU IJIOCKOCTSIMU. XapaKTepHbIE U
TEN MIPOMEXKYTOYHBIE TOUKH TOCTPOEHUST KPUBOM.
MPOCLUPYIOLUUMU
IIJIOCKOCTSIMH.
6 B3aumHoe B3anmuoe IIepeceuyeHue MOBEPXHOCTEH PI'3
nepeceyeHne MHOT'OTPaHHUKOB U TE€J BPAILCHHUS.
MIOBEPXHOCTEN [Ipumenenue BCIIOMOT'aTEJIbHBIX CeKYIIMX
T€OMETPUYECKUX | IUIOCKOCTEH.
TeJ. [IpuMeHeHne BCIOMOraTeNIbHbIX KOHIIEHTPUUYECKHUX
cdep.
7 AkcoHOMeTpuyeC | AKCOHOMETPUUYECKHE MIPOEKITUH. [Toctpoenue PI'3
KHE MPOCKIIUH. MPSIMOYTOJIbHOM HU30METPUU u JTUMETPUH.
Koaddunmentsl uckaxenus, IeHCTBUTEIbHBIE U
MIPUBEJICHHBIE.
8 Tenu B [Toctpoenue TeHell TOUYKHU, MPSAMOM, MIOCKUX GUTYD, PI'3
MPSIMOYTOJIBHBIX | TEOMETPUUECKHUX TeJl.
MPOCKIHUAX.

Brinonnenue pacuetHo-rpapuueckoro 3aganus (PI'3)
[Ipy u3yyeHUW AUCUUIUVIMHBI MOTYT TPUMEHATCS DSJIEKTPOHHOE OOy4YeHHeE,
JUCTaHIIMOHHBIE 00pa3zoBareibHble TeXHONIOruu B cootBeTcTBUM ¢ ®I'OC BO.

2.2.3 [IpumepHasi TeMATHKA KypPCOBBIX PadoT (IPOEKTOB)
KypcoBsie paboThl HEe MPeTyCMOTPEHBI

2.3 IlepeyeHb y4eOHO-METOAUYECKOT0 Oo0ecneueHHus IJIsl CaMOCTOSITeILHOM
patdoThl 00yYaKOIIMXCS MO JUCHUIIMHE (MOTYJIIO)
Tabnuma 6. [lepedeHp yueOHO-METOANIECKOTO 00SCIICUCHHS

Ne Bun CPC IlepeyeHb y4eOHO-METOAUYECKOTO
o0ecnevyeHNsi JUCHUILUIUHBI 110 BHINOJIHEHUIO
CaMOCTOSITeJILHOM padoThI
1 N3yuenne Meroauueckue yKazaHus IO  OpraHu3aluu
TEOPETUYECKOTO CaMOCTOATENbHON  paboThl MO  JAMCLMIUIAHE
MaTepHaa 1o Teme «OCHOBBI ~ 4YepueHHMS W  HauyepTaTeJIbHOU
3aHSTHUA. TEOMETPUNY, YTBEPKICHHbIE kadenpoit
MeJarorn4eckoro u (buUI0IOTHYECKOTO
obpazoBanus, nmpotokoa Ne 1 or 30.08. 2017 r.
2 PaboTa ¢ yuebnou Meroauueckue yKazaHusi 10 OpraHu3aluu
JIUTEPATYPOH. CaMOCTOATENIbHON  paboThl 1O  JAWCIMIUIUHE
«OCHOBBI ~ 4YepueHHMS W  HauyepTaTeIbHOU
rE€OMETPUNY, YTBEPK/ICHHbIE kadeapoit
NeJaroru4eckoro U ($UI0IOTUYECKOTrOo
obOpazoBanusi, mpotokoa Ne 1 ot 30.08. 2017 r.




3 [TonroroBka k sk3amMeHy | MeToauveckie yKa3zaHUsi 10 OpraHU3alluu
CaMOCTOSITENILHOM ~ pabOThl MO JAWCIMILIAHE
«OCHOBBI ~ 4YepyeHHsI W HadepTaTeJIbHOH
TCOMETPUN, yYTBEPIKICHHBIC kadempoit
Ie1arornIeCcKoro u (GUII0IOTHYECKOTO
oOpazoBanus, mpotokoa Ne 1 ot 30.08. 2017 r.

VY4eOHO-METOAMYECKHE  MaTepualbl s CaMOCTOSITENbHOM  paboThl
oOyyaromuxcs: U3 4YKcia WHBAJIMIOB U JMI[ C OrPAaHUYEHHBIMH BO3MO>KHOCTSIMU
3nopoBbs (OB3) mpenocraBisiores B hopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM UX
3JI0POBBS U BOCTIPUSATHS HHPOPMAITUH:

Jlis U1 ¢ HapyIICHUSIMH 3PEHUS:

— B Mie4aTHOU (hopMe yBEIMYECHHBIM HIPU(TOM,

— B popMe JIEKTPOHHOTO JIOKYMEHTA,

— B (hopme ayauodaiina,

— B ieyaTHou (popme Ha s13b1ke bpaidis.

Jlig U1 ¢ HapyLIeHUSIMU CITyXa:

— B IIeyaTHoOM popme,

— B (popMe JIEKTPOHHOT'O JTOKYMEHTA.

Jlig nu1 ¢ HapyIIeHUS MU OTIOPHO-JBUTaTEIBHOTO alnapara:

— B IIeyaTHoM popme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBI TIEpeYeHb MOXET OBbITh KOHKPETU3MPOBAaH B 3aBUCHMOCTH OT
KOHTHUHT€HTa 00y4arommnxcs.

3. OoOpa3oBarejibHbIC  TEXHOJIOTMH, IpPUMEHsieMble IIPH  OCBOCHHH
AMCHHUIUIMHBI (MOIYJIs1)

JI71s1 yCHEemHOoro OCBOCHUS JUCHUIUIMHBI «OCHOBBI YEPUECHUSI U HAYEPTATEIbHOU
TEOMETPUN» TPEIYCMOTPEHO  UCIOJIb30BAaHUE  CIEAYIOMUX  00pa30BaTeIbHBIX
TEXHOJIOTUN: JIEKIIMH, JTAOOpATOpPHBIE 3aHATUS, MPOOJIeMHOE OOydeHHe, MOAYJIbHas
TEXHOJIOTHS, BBITTOJIHEHHE PACUETHO-TPAPUUECKUX 3aJJaHUN CaMOCTOSITeNIbHAsE paboTa
CTYJICHTOB.

UepenoBaHue TEOPETUYECKOTO M3YYEHUsS Kypca JEKIUl C BbIIOJHEHUEM
VHJIUBUIYaJIbHBIX MPAKTUYECKUX 3aJaHUM [0 KAXKIOU TEME SIBISETCS pealu3aluen
MPUHIIAIIA COYETAHUS B CTUMYJHMPOBAHUM TO3HABATEILHON TPYIOBOHN NESATEIHLHOCTH
CTYyJICHTOB, AaKTHUBHU3aIlMM MX HPABCTBEHHO-BOJIEBBIX CHJI C BO30YXXJICHHEM
HETMOCPEACTBEHHOTO MHTEPECA K U3y4aeMbIM JUCITUTIIINHAM.

IIpy OCBOGHMM AUCIUILIMHBI HUCIOJB3YIOTCS CIEIYIOIIUE COYETaHWS BUJIOB
ydeOHOM paboThl ¢ MeTojaMu U (opMaMu aKTUBU3AIMU TO3HABATEILHOU Jesi-
TEIBLHOCTH OaKajaBpOB JJIsl JOCTHKEHHUS 3aINIAHUPOBAHHBIX PE3YJIbTATOB OOYUYEHUS U
dbopMupOBaHUS KOMITCTCHITHIA.

KoMIneTeHTHOCTHBIM MOAXOJ B paMKax MpPEenojaBaHUs JUCIUIIIMHBI
peaiu3yercss B UCIOJb30BAHUM HHTEPAKTUBHBIX TEXHOJOTUM M aKTUBHBIX
METOMO0B (MPOEKTHBIX METOJWK, MO3TOBOTO IWITypMma, pa3dopa KOHKPETHBIX



CUTyallMi, aHAJIN3a MeJAarorH4ecKux 3ajad, MmeJaroruueckoro dKCIepruMeHTa,
UHBIX (JOPM) B COUYETAHUU C BHEAYIUTOPHOU pabOTOM.

NudpopmanmoHHble  TEXHOJOTHUH, MpPUMEHseMble TIpU  HU3YUYCHHUH
IUCIUNIIWHBI: WUCTOJb30BaHWE HWH(OOPMAIIMOHHBIX pPECypCOB, IOCTYMHBIX B
MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu MHTEepHET.

AnantuBHble  00pa3oBaTelbHBIE  TEXHOJOTHUU, TMPUMEHSIEMbIe IpH
W3YUYCHUH JUCHUIUIMHBI — [UIS JIMI C OTPAaHWYCHHBIMH BO3MOYXHOCTSIMU
30POBbSI TPEAYCMOTPEHA OpTaHW3amus KOHCYJbTAIMUA C HCIOJH30BAHUEM
BJIEKTPOHHOM MOYTHI.

Ta6nuna Ne 7. Coueranue Bu10B O/l ¢ pa3nuyHbIMU METOJJAMU €€ aKTUBU3AIINH.

Cemectp Buna HUcnosb3yemblie HHTEPAKTHBHbIE KoauvectBo
3aHATHS o0pa3oBaTeIbHbIE TEXHOJIOTHH 4acoB
1 JIK [IpoGnemuas neKiusi. 2
JIP [Ipo6nemuoe oOyuenue. Komananas 4
pabora.
JIP NunuBuyanbHOE 00ydYeHHE. 4
JIP Onepexaromas CPC. 2
JIP OOyueHre Ha OCHOBE OIIBITA. 2
Hroro 14

4. OueHouyHble CpeACTBAa /IS TeKYHIero KOHTPOJsSI YCIEeBAaeMOCTH WU
NMPOMEKYTOYHOM aTTeCTALUMN

OueHouHble  CpelIcTBA  MpeAHA3HAYEHbl  JUIsl  KOHTPOJISI U OLEHKHU
00pa3oBaTeNbHbIX JOCTHKEHUA OOyYarouuxcsi, OCBOMBIUMX MpOrpaMMy Yy4eOHOU
TUCIUTUINHBL «OCHOBBI YEPUEHHS U HAYEPTATEIIbHON T€OMETPUIY.

OneHoYHBIE CpeAcTBa BKIIIOYAET KOHTPOJIBHBIE MaTepualbl UIsl MPOBEICHUS
TEKyIIEro KOHTposiss B (opMe MPAKTUUYECKUX Pa3HOYPOBHEBBIX  3aJaHMIA,
CUTYAllMOHHBIX 33/1a4 U MPOMEKYTOYHON aTTecTall B (popmMe BOMPOCOB U 3aJaHUM K
JK3aMEHY.

4.1. ®oHJ OLIEHOYHBIX CPEACTB

®oHA OLIEHOYHBIX cpeAcTB AUCHUIIIUHBI (POC) COCTOUT U3 CPENICTB TEKYIIETO
KOHTPOJISI BBITIOJIHEHUS 3aIaHUM U CPEACTB sl IPOMEXKYTOUHOM aTTECTallUN:

— pacueTHO-TpadudYeCKre 3a/1aHuUS;

— KOJUIOKBUYM;




— nabopaTopHble pabOTHI;

OTH cpeACTBa COJEPKAT IIEPEUYEHb!

- BOIIPOCOB, OTBETHI HA KOTOPbIEC JAIOT BO3MOKHOCTb CTYAECHTY MPOJEMOHCTpPH-
poBaTh, a MPENOJaBATENI0 OLEHUTh CTENEHb YCBOCHHUS TEOPETHYECKUX U (pak-
TUYECKUX 3HAaHUW Ha YPOBHE 3HAKOMCTBA;

- 3aJIaHUI, TTO3BOJISIIOLIUX OIIEHUTh MPUOOPETEHHBIE CTYIEHTAMH MPaKTUYECKUE
YMEHUS Ha PENPOAYKTUBHOM YPOBHE.

OneHka ycreBaeMocTu 0akanaBpoOB OCYIIECTBIISETCS MO pe3ysIbTaTaM:

- CaMOCTOSITEJIbHOTO BBITIOJIHEHHUSI J1a0OpaTOpHOU pabOTHI,

- B3aUMHOTO PELICH3UPOBaHUs OakanaBpamMu padoT JIpyr Apyra,

- YCTHOTO oOmpoca TpH CJadye BBINOJHEHHBIX WHAWNBUAYAIbHBIX 3aJaHUH,
3aIATE OTYETOB TO JTA0OPATOPHBIM pabOTaM IS BBISBIICHUS 3HAHUS W TTOHUMAHUS
TEOPETUYECKOT0 MaTepurasna JUCHUILIAHBI.

4.2 TpeGoBaHus K 3a4ery.

- 3ader No JUCHMIUIMHE NPOBOAUTCA B (hOpME MPENOCTABICHUU YEpPTEKEH B
HOJTHOM O0BEME.

- CTyIEHT JOIyCKAaeTCsl K 3a4eTy TOJBKO NP HAJIWYMU BCEX BBINOJHEHHBIX U
3apaHee MPOBEPEHHBIX U MOJINUCAHHBIX MTPENOo/IaBaTesieM MPaKTUYECKUX padoT.

- I'paduueckrie paOOThl BBINOJHSAIOTCS MpPU IOJHOM COONIOACHUU MPaBUI
odopmIICHUS YePTEXKEH U COOUPAIOTCA B AIbOOM.

-  YpOBEHb BBIIIOJHECHUS MPAKTUYECKUX 3aJaHUM OLEHUBAET BEIYLIUN
MPENo/1aBaTellb.

- Ha 3ayere paccmaTpuBaeTcsi CTENEHb YCBOEHHUSA CTYyIAEHTaMU Yy4eOHOTO
Marepuaia Ha 3aHSTUSAX, a TAKXKE CAMOCTOSITENIbHAS AESITEIbBHOCTD yUalluXCsl.

- OnenuBarorcsi NMpogecCHOHANbHbBIE HABBIKM W YMEHHUS CTYAEHTa, pa3BUTHE
TBOPYECKUX CIIOCOOHOCTEH, BHIIOJIHEHUE POTPaMMBbI.

4.3 TpeGoBaHHS K DK3aMEHY.

- DK3aMeH MO JIWUCUUIUIMHE MPOBOAUTCA B CTAaHAAPTHOW (opMe: CTYACHTHI
OTBEUAIOT Ha BOIPOCHI IO OUJIeTaM, U MPEAOCTABISAIOT allbOOMBI YEPTEXKEN B MOJTHOM
o0beMe 10 TaHHOU Mporpamme.

- CrynmeHT nmomyckaeTcs K JK3aMEHY TOJIbKO TpPU HAJIWYUU BBITOJHEHHOM,
3apaHee MPOBEPEHHON U MOJNKUCAHHON MPENoJaBaTeeM IPaKTUYECKON padOoThl.

- I'paduueckrie paOOThl BBINOJHSAIOTCS MPH MOJHOM COONIOACHUU MPaBUI
odopMIICHUS YEPTEXKEN U COOUPAIOTCS B AJIbOOM.

- YpoBeHb BBITIONHEHUS MPAKTUYECKUX 3aJaHUN M OTBETa HA TEOPETHUECKYIO
9acTh JUCIUIUIMHBI OIICHUBACT BEIYIINN PETOIaBaTEb.

- OnenuBaroTcsi NMpogecCHOHANbHbIE HAaBBIKM M YMEHHS CTYJIEHTa, pa3BUTHE
TBOPYECKUX CIIOCOOHOCTEH, BHIIOJIHEHUE POTPaMMBI.

4.4 Boripochl U 3aJaHUS K IK3aAMEHY.
1. Yro uzyuaet HauepTaTelbHasi TEOMETPHUS?
2. OCHOBHBIE 3Tallbl Pa3BUTHS HAUEPTATEIIbHON T€OMETPHUH.



3. Kakue cmocoObl mpoenupoBaHUs HCHOJB3YIOTCS B  HauepTaTeNbHOU
reoMeTpun?

4. lnBapuaHTHBIE CBOMCTBA LIEHTPAJIBbHBIX ITPOCKIIUM.

5. [MapannensHO€ MpoOEIUPOBAHKE.

6. OpToronaibHOE MPOCIIMPOBAHUE.

7. Yto Takoe 3MIop UM KOMILIEKCHBIN YepTeX TOUKH U KaKk OH o0pa3yercs?

8. Kak cBsi3aHa NpOEKIIMOHHAS MOJENb, 3aJaHHAs TPEeMsS MPOCKIUSMU OIHOU
TOYKU?

9. Kakoe mojoKeHHE OTHOCHUTEIBHO IUIOCKOCTEH MPOEKIMA MOKET 3aHMMATh
npsimas’?

10. TIlo xakuMm TpU3HAKaM pa3IUYal0T HAa YepTeke MapauieTbHbIE,
NepeceKaromecs, CKPEeIIBaIOMIUecs IpsiMbie?

11. Kak 3amaercst miI0CKOCTh Ha YepTexe?

12. YTo Ha3bIBAIOT CJIEJIOM TUIOCKOCTH?

13. [lonoxxeHne MI0CKOCTH OTHOCUTEIBHO TUIOCKOCTEH MPOEKIIUH.

14. BzauMHOE€ MOJIOKEHUE ABYX TIOCKOCTEH.

15. KakoBa 1uenb mpeoOpa3zoBanus ueprexa? (OCHOBHBIE  CIIOCOOBI
npeoOpa3oBaHus YEPTEXKA.

16. OcHoBHbIE NO3ULMOHHBIE 33Ja4M, PELIaeMble MPEOOpPa3OBaHUEM UYEPTEKA.

17. OcHOBHBIE 3aKOHOMEPHOCTH CII0C00a 3aMEHBI MIIOCKOCTEN POEKIUH.

18. B uem pa3nuiia cnoco6a BpalieHus U INIOCKONapauieIbHOTO MepeMEeIeHHUs ?

19. Kakue moBepXHOCTH Ha3bIBAIOT MHOTOTPAHHBIMU?

20. Buibl MHOTOTPaHHUKOB U X XapaKTEPHbBIE MPU3HAKH.

21. Kak nzobpakaeTcs MHOTOTpaHHAas TOBEPXHOCTH?

22. Kax pemaeTcs 3a1a4a MpUHAIJICKHOCTA TOUKH 33JaHHOM MTOBEPXHOCTH?

23. UTo Ha3bIBAIOT TOBEPXHOCTHIO BpAIICHUS?

24, Kak cTposiTCsi akCOHOMETPUYECKUE MPOESKIIUU TOBEPXHOCTEH BpalieHus ?

25. Kak crtpoutcs durypa, mnojydyaemas MpU TEPECECUCHUH TMPU3MbI HWITU
MUPaMU/IbI TIIIOCKOCTBIO?

26. Anroput™m perieHus 3aa4u nepeceyeHus MoOBEPXHOCTEH.

27. Yto Ha3bIBAIOT Pa3BEPTKON?

28. Kakoii BuJ wuMeeT JIWHUSA TEepecedyeHus JByX MHororpaHHukoB? Kax
ONPEAETSAIOT TOYKH 3TON JTUHUN?

29. AKCOHOMETPUYECKHUE MTPOCKITUH.

30. Kak pacnoiio)keHbl aKCOHOMETPUYECKHME OCH B PAa3IWYHBIX BUAAX
aKCOHOMETPHH U KaKHe MPUHATHI TOKA3aTENN UCKAKEHUS ?

1. Tloctpouth kapTHHY O0Opa3oBaHHs KOMIUIEKCHOTO 4YepTekKa U3 Tpex
MPOEKIMI, TOKa3aTb OCH, KOOPAWMHATHI TOYKM M Ha3BaThb BCE DJIEMEHTHI,
ONpEeAEIISIIOUINE MTOJI0KEHUE TOUKH.



2. Iloxa3zath I/1306pa}KCHI/ISI TOYKH B pa3HbIX YCTBCPTAX MPOCTPAHCTBA, CPABHUTL
3HaK1 UX KOOPJAHWHAT.

3. TlocTpouTth KOMITJIEKCHBIM YepPTEK TOUKHU, TpuHaIexKarieit moso 111, T12, I13.

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

5. IocTtpouts npoekuu Touek A (13,5; 20) u B (6,5; -20) no ux koopauHaTam.
[ToctpouTts mpoekuuio Touku C, pacrnoaoKeHHONH CUMMETPUYHO TOUYKE A
OTHOCUTEIBHO (PPOHT. IUI. IpoeKIuii. M1300pa3uTh HArISAHO MOJIOKEHUE ITHX TOUYCK
OTHOCHUTEIIBHO T1ockocTen 112 u I13.

6. ITocTpouTh M300pakeHUE TPEYTOIBHOM IIACTUHBI, 3aJaHHON BepITMHAMHU A
(60, 70, 80), B (30, 10, 100), C (15, 50, 25), B ©3OMETpUH K TUMETPHH.

7. OHpGI[eJ'II/ITB YIJIbl HAKJIOHA 3aJaHHbIX IJIOCKOCTEM K muiockocTsM II1 u 112
HpOGK].IPIﬁ, HCIIOJIb3YA JTNHUHN HauOOJIBIIIETO HAKJIOHA (JI. H. H)
HaTI) OIIpCACJICHUC JI. H. H.

B,

G hi

8. HasBaTh nmpu3Hak mapajiebHOCTH NPSMOi U TiockocTH. Kak pacmonoxena
npsiMast tuHus | oTHOCUTENBHO o (a N b) u f (h° N °)?
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9. Yepes Touky A mpsmoii b (C,D) nposeCtr mtockoctr S + I11. u y+I12 Tak,
4yro0bI yuacTku [AO] u [AC] npsiMoii b oka3aanch HeBUAUMBIMH.

Ar/

10. TToctpouts Touky M mepeceueHust mpsiMoit | ¢ mIockocThIO A
* Ha smope o (a \\ b);
B akconometpuu a (h°N °).

OnpenenuTs BUIMMOCTD. 3aIMCAaTh AJITOPUTM PEILLICHHUS.

a; az bz
t




11. Onpenenuth paccrostare ot To9ku O 10 Tuiockocty a (a N b).

B 702
>< .
gy
12. Tloctpoutsb TOUKy F, cuMmMeTpuuHyt0 Touke D OTHOCUTENBHO MIIOCKOCTH

o (h°N ).
UzT/ff
\?

L)
—

13. IMapanienbHbI J1 3a1aHHBIE TUIOCKOCTH?

g7 b,
my iy
by
ay



14. TlocTpoutsb Tpu N300pa’KE€HUs KOHYCa CO CKBO3HBIM OTBEPCTHUEM.

a7

15. TIlocTpoiite n300pa>keHMs TOpa CO CKBO3HBIM KOHUYECKUM OTBEPCTHEM.

46

R32




5. Coneprxanue JEeKIIMOHHOTO Kypca

Tema 1.

BBenenue u o01ue MOJI0KEHUSA M CHUIIIMHBL.

[IpeactaBnenne o dopme U300pakaeMoro mpeaMera y JoJed B TIIyOOKOM
JIPEBHOCTH.

Tpu npoexun — miaH, ¢acag u npoduib pUMCKOro apxuTekropa Butpysus B 1
B. J10 H. 3. («JlecaTs KHUT 00 apXUTEKType»).

Aradapx, [lemokput u AHakcarop ¥ UX 3JI€MEHTHI MEPCIEKTUBBI MIPHU CO3TAHUH
JNEKOpaluu sl TeaTpa, Korga ucnoiHsmch «lIpukoBannsiii [Ipomerein» u npyrue
TpareIuu BEJIUKOIro JpeBHErpeyecKkoro apamarypra dcxuia (525-456 rr. 110 H. 3.).

Pa3paboTku Xym0KHUKOB, apXUTEKTOPOB U CKYJIBITOPOB B 310Xy Bo3poxkaeHus:
Jleonapno na Bunuu, {ropep, Padasns, Mukenanmpkeno, Tuiuas.

Metoapl, OnM3KkMe K aKCOHOMETPHUM, HCIIOJIb3yeMble B PYCCKHUX (peckax Hu
ukoHonucHo xxuBornucu XIV-XVI BB.

OcHOBBI MaTeMaTH4eCcKol Teopuu nepcrnektusbl XK. Jle3apra (1630 r).

Pycckue wuyeprexum XVIII B. (mepcneKTUBHBIE, aKCOHOMETPUYECKHUE U
OpTOTOHAIIbHBIC TIPOCKINK). Brinarommecs: pycckue uzoodperarenu - U. U. [TonzyHoB
u U. I1. KynuOus.

DopMHUpPOBaHUE CIENUATBHONM MaTEMaTUYECKOM BETBU — HAYEPTATEIbHOMN
r€OMETPUH, 3aBEPIICHHOW (QpaHiy3ckuM wmatemaTtukoM [. Momxkem. Ero tpyn
«HaueprarenbHass TreomMeTpus», BO3HUKIIMH W3 PEIICHUH psAla  BOIMPOCOB
doprudukanmu u onyonukoBaHHBIM B 1798 T., Jer B OCHOBY IPOEKIIMOHHOTO
YepUEeHUs, KOTOPOE IHUPOKO UCIIOIb3YETCsl B COBPEMEHHONW TEXHUKE U HAYKE.

IlepBasi opuruHanbHas pyccKas KHWAra [0 HA4YepTATEIbHOW T'€OMETpPHUH,
omyonukoBanHas B 1821 r. . A. CeBacThsiHOBbIM. [IpukiagHbie BOMPOCHI
Ha4yepTaTeIbHON TeoMeTpuu, paspaborannble akagemukom M. M. ComocoBbIM u
npodeccopom B. WM. KyparomoBbiM. 3HAUUTENbHBIN HAy4YHBIM BKJIaJ B pPa3BUTHE
HauepTaTeIbHOM TeOMETPUM KPYIHOIO PYCCKOrO KpucTtamiorpaga U TeomeTpa
E.C.®enopoa (1853-1919). [loHsTHS TPOEKTUBHOW TEOMETPUM ISl TTOCTPOCHUS
HauepraTenpbHoM, ucnosb3dyemble A.K. BmacoeiM, H. A. PelHHHBIM W npyrumu
COBETCKMMH MAaTEMATUKaMU.

Tema 2

Cnoco0b1 rpagpuueckux nzodpaxenuid. Meroa npoexkuui.

MeTtonoM HauepTaTeNbHONW TE€OMETPUHU - TpaduuecKuii METO/, OCHOBAaHHBIM Ha
omepanuyd MPOCIUPOBAHKUS - OWHApHAs KOHCTPYKTHUBHAS MOJIEIh IPOCTPAHCTBA,
MPOCTPAHCTBEHHBIX (OPM W OTHOIICHUH, T.€. METOJA IUIOCKOCTHBIX (OMHAPHBIX,
JIBYMEPHBIX ) MOJIeTielt mpocTpaHcTB. HaM HEOOX0MMO CTPOUTH TIIIOCKOCTHBIE MOJCIN
MPOCTPAHCTB U MO0 HUM YMETh PEIIaTh pasHOOOpPa3HbIE MPOCTPAHCTBEHHBIE 3aadyM.
Ecmu Tpéxmepubie mpocTpaHCTBEHHBIE (OPMBI CHOPMHPOBAHBI HA JIBYXMEPHOU
IUIOCKOCTH - 3TO YEPTEXK.



Yepréx - 3TO omnpenenéHHas COBOKYIIHOCTh TOYEK U JIMHUM Ha IJIOCKOCTH.
HaueprarenbHast reoMeTpus 3aHUMAETCS IOCTPOEHUEM YEPTEKEN MPOCTPAHCTBEHHBIX
dopm u orHomenuil. Kakue >xe OByXMEpHbIE YEpTEKU MOTYT OBITb MOJEISMHU,
KOTOpble Obl OTOOpa)kaji CBOMCTBA MPOCTPAHCTBA, MPOCTPAHCTBEHHBIE (POPMBI U
oTHoweHUsA? TyT BO3HMKAET JIBa BOIIPOCA:

1. [Ipoenupyronmii ayd. AnmapaT UEHTPaIbHOIO MPOCUHUPOBAHUS 3aJ1aH,
€CJIM 33/1aHO MOJIOKEHUE TUIOCKOCTU MPOEKIM U eHTpa npoekunid S. Ecnu anmapat
MIPOEMPOBAHUs 33JaH, TO BCErAa MOXKHO OIPEIEIUTh IMOJIOKEHUE LEHTPAIBHOU
MPOEKIIUU JI000H TOYKH MPOCTPAHCTBA HA MIIOCKOCTU MPOSKIIUH.

2. Ecnmn npu 3amaHHOM anmapare NOPOCUUPOBAHUA KaxJas TOYKa
MIPOCTPAHCTBA OyAET UMETh OHY M TOJBKO OJHY LEHTPAIBbHYIO MPOEKIHIO (T.K. YEpE3
JIB€ pa3JIMuHbIe TOYKA MOXKHO MPOBECTU OAHY U TOJBKO OAHY Mpsimyro). OOpaTHOE
YTBEPKJICHUE HE UMEET CMbICIIA, TaK KaK TOYKa MOXKET ObITh IEHTPAIbHOU MPOEKIEn
mo00# TOUKH, MpuHayIekamend npsamon. OTcrolla clienyeT, YTO OJHA LEHTpabHAs
IIPOEKIMsA TOYKM HE OIpeaeisieT II0J0KEHHE TOYKM B IIpocTpaHcTBe. [lis
OTpeNeeHUs] TOJOXKEHUS TOYKH B TPOCTPAHCTBE HEOOXOJUMO HMETh [IBE
LECHTPAIbHbIE IPOEKIMU TOYKH, IIOJIYyYEHHBIE U3 JBYX pAa3JIMYHBIX LIEHTPOB
IIPOELUPOBAHUSI.

[TapajutennbHOE TPOEUUPOBAHUE SIBISETCA YACTHBIM CJIYy4aeM LIEHTPAJIbHOIO
MPOCLIMPOBAHUSA, KOT/Ia LIEHTP MPOECKUUN JEKUT B HECOOCTBEHHOM TOYKE S, MO3TOMY
BCE IMPOCHUPYIOIIME JIYYH IMAPAIIIENbHBI. ANNapar MapauleIbHOTO MPOEHUPOBAHMS
3a/1aH, €CJIM 3aJJaHO ITOJIOKEHHE TUIOCKOCTH IIPOEKIUNA ¥ HAIIPABJICHHUE MPOCIUPOBAHNS
S. Bce cBoiicTBa LEHTPATFHOTO MPOCIUPOBAHUS CIIPABEATUBHI AJISl MapasljIeIbHOTO
MIPOEUPOBAHUSA:

I. Ilpu 3ajmaHum anmapaTta nOapauieIbHOIO MPOCHUPOBAHUA KaXAas TOYKa
POCTPAaHCTBA MMEET OJHY MU TOJBKO OJHY NapaUielbHyr0 Mpoekiuoo. O0paTtHoe
YTBEPKJICHUE HE UMEET MECTA.

2. Jns 3aiaHust TOYKK B MMPOCTPAHCTBE HEOOXOIMMO UMETH JBE €€ mapaiebHbIe
IPOCKUHUH, TOJYYEHHBbIE MPHU JIBYX PAa3JIMYHBIX HANpPaBICHUAX MPOCHUPOBAHUS.
[TapajutenbHOE NPOCHUPOBAHUE JEJIUTCSA HA: IPSAMOYIOJBHOE M KOCOYIOJIBHOE.
OcHoBHBIC MHBapHAHTHBIE (HE3aBHCHMbBIC) CBOMCTBA MapaICTLHOTO IPOCIIUPOBAHUSI.

Mexnay OpPUIMHAJIOM M €ro IPOEKUHUEN CYIIECTBYET OIpEIACIEHHAs CBS3b,
3aKJIFOYAOIIAsACS B TOM, YTO HEKOTOPBIE CBOMCTBA OPUTMHAJA COXPAHSAKOTCA U HA €r0
MPOEKIMU. OTH CBOMCTBA HA3BIBAIOTCS WHBApPUAHTHBIMU (MPOEKTUBHBIMU) IS
JAHHOTO croco0a NpoeurupoBaHUS.

B mpomecce mapajuienbHOrO — MpOCIUPOBaHUA  (TOJY4YEHUS  TPOCKIUN
reoMeTpudyeckod QGurypel mo €€ OpuUruMHaly) WIM PEKOHCTPYKIMU dYepTexa
(BoCTIpOM3BEICHHS OPUTHHAJIA 10 33/IaHHBIM €r0 MPOEKIHUM) JH00YI0 TEOPEMY MOXKHO
COCTaBUTh W JI0Ka3aTh, 0a3upysch HAa WHBAPUAHTHBIX CBOMCTBAX MapauIeIbHOTO
MIPOEUHUPOBAHUS], KOTOPbIE B HAYEPTATEIIBHON F€OMETPUHU UTPAIOT TAKYIO K€ POJIb, KAK
AKCUOMBI B TEOMETPUMU.

B HaueprarenbHOM reOMETpUH CYIIECTBYIOT JBE CUCTEMBI AKCHOM:

- OJHA CHUCTE€Ma HCHIOJIB3YETCS MPU MAPAIUICIBHOM MPOCHUPOBAHUU - ITO
VHBApPUAHTHBIE CBOMCTBA MApaJUIEIbHOIO IPOCUPOBAHUS.

- Jpyras CHCTEMA HCIIOJNb3YETCA, KOrJa MHPOECKIMUU IOCTPOCHBI M PELIACTCS
II0CKas 3ajayva (3a/1a4a Ha TUIOCKOCTH) - 3TO aKCHUOMbI €BKJIIMOBOM T€OMETPUHU.



OptoroHanbHoe  (MPSIMOYrOJIbHOE)  MPOCHUPOBaHHWE  O0JagaeT  PsAaoM
NPEUMYIIECTB  Tepesl  LEHTPAJIbHBIM W MNapajUle]bHBIM  (KOCOYTOJIbHBIM)
MPOEUPOBAHUEM:

- MOPOCTOTY T€OMETPUYECKUX IOCTPOCHUM JJIsI OMpPEAECICHUS] OPTOTOHAIBHBIX
MIPOEKIMUN TOUEK

- BO3MOYKHOCTbD IPHU OIPEAEIEHHBIX YCIOBUSIX COXPAHATh Ha MPOCKIUAX (popMy U
pa3sMepbl OpUTrHHAaIa.

Tema 3

Touka u npsamas.

IIpoenupoBanue TOYKM HA [Be W TPH B3aMMHO IMePHEHAUKYJSIPHbIE
IVIOCKOCTH.

CymHoCTh MeTOAa OPTOTOHAIBHOIO MPOEHUPOBAHUS 3aKIIOYAETCS B TOM, YTO
npeaMET MPOEUUPYETCS HA JABE B3aUMHO NEPHNEHIUKYJSPHBIE IUIOCKOCTH JIy4aMHU,
OpTOrOHAJILHBIMU (MepreH UKy PHBIMH ) K 3TUM MJIOCKOCTSIM.
Onny w3 miockocted mpoekuuii H pacrnonaratoT ropu3oHTanbHO (TOPU3OHTAJIbHAS
IUIOCKOCTh TPOEKIMK), a BTopylo V — BepTukaiabHO ((ppoHTanbHas). JIuHus
HEepeceYeHMs TUIOCKOCTENW MPOEKIMI Ha3bIBa€TCs OChbIO KOOPAMHAT U 0003HAYaeTCs
OX. IlmockocTH MpOEKIUH AENSAT MPOCTPAHCTBO HA YETHIPE ABYTPAHHBIX yria —
YETBEPTH.

[Ipy mnocTpoeHUMH MPOEKIUH HEOOXOAUMO TMOMHUTh, YTO OPTOrOHAIHHOU
MPOCKIMEH TOYKM Ha IUIOCKOCTh HA3bIBAETCS OCHOBAaHUWE MEPHNEHAUKYISIPA,
OMYUIEHHOTO M3 JAHHOM TOYKM Ha OJTy IUIOCKOCTh. Touky al Ha3bBaroT
TOPU30HTAJIBHOM MPOEKUHUEW TOYKU A, TOUKYy a2 — ee€ (POHTAIBHON MNPOEKIHEH.
Kaxnas u3 HUX SBISIETCS OCHOBAHHMEM TMEPIICHIUKYJISIPA, OMYIIEHHOTO M3 TOYKH A
cooTBETCTBEHHO Ha mockoctu H u V. Ipoemupyronue nyun Aal u Aa2 onpenenstot
MJIOCKOCTb, NEPIEHIUKYIISIPHYIO IUIOCKOCTSIM MPOEKUUNA U JUHUM UX NIEPECECUEHUs —
ocu OX. Ota mnockocth nepecekaer H u V no npsmeim al ax u al ax,, KoTopble
00pa3yioT ¢ ocbto OX U Ipyr ¢ APYroM NpsMbI€ YIJIbl C BEPIIMHON B TOUKE ax.

UToOBI MOTYUYUTH TJIOCKUHN YePTEkK TIIOCKOCTh H cOBMEIaroT BpaieHneM BOKPYT
ocu OX c¢ miockocteio V. B pesynprare mepemnsisi moiymiockocte H Oynmer
COBMEIIIEHA C HIDKHEW TOJYTUIOCKOCThIO V, a 3aHAs MOJIYIUIOCKOCTh H — ¢ BepxHen
NOMYIIOCKOCTRIO V. IIpOEKIIMOHHBINA YEPTEXK, HA KOTOPOM IJIOCKOCTH MPOEKIHM CO
BCEM TEM, YTO Ha HUX HM300pa)K€HO, COBMEIICHBI ONPEAEICHHBIM 00pa3oM OJHa C
JIpYroH, Ha3bIBACTCS AMIOPOM (OT (hpaHIl. epure — YepTexK).

[IpsiMble TUHUM, COCAUHSIONIME PA3HOMMEHHBIC MPOEKIIMU TOYKU Ha JIMIOpe -
JIUHUM TIPOSKITMOHHOM CBS3HU.

[TomoxeHne mpoeKUUN TOYEK Ha JIIOPE 3aBUCUT OT TOTO, B KAaKOM 4YETBEPTU
HaXOJUTCS JaHHAas TOYKA.

Tpetbst mnockocTh, neprneHaukysipHas u H u V, ob6o3nagaercs OykBoit W u
Ha3bIBACTCS MPOPUITHLHOM.

[Ipoekiuy To4YeK Ha 3Ty MIIOCKOCTh OYIyT TaK)Ke€ UMEHOBATHCS MPO(PIIBHBIMU, a
0003HAUalOT WX 3arjiaBHBIMA OyKBamMH WM IdpamMu ¢ uHIekcoMm 3 (a3, bz, c3, ...
13,23,33...).

KoopauHaThl TOUKH B cicTeMe KOOPAMHATHBIX IUIOCKOCTEN.



KoopanHaramu Ha3pIBalOT 4yuCia, KOTOPBIE CTABAT B COOTBETCTBUE TOYKE IS
ONpPENENICHUs] €€  TMOJOXEHUs B  IPOCTPAHCTBE WM HA  MOBEPXHOCTH.
B TpexMepHOM NpPOCTPAHCTBE IOJOKEHHE TOYKH YCTAHABJIMBAIOT C IOMOUIBIO
NPSIMOYTOJIBHBIX J€KapTOBBIX KOOPAMHAT X, y W z. KoopamHaTy X Ha3bIBalOT
abCIucCcoi, y — OpAMHATOM U Z — aNIUIMKaTOM. Ablcuucca X omnpeaenser
pacCTOSIHUE OT JTaHHOW TOYKHM JI0 TUIOCKOCTH W, OpAuHaTra y — JI0 IUIOCKOCTH V U
anmmkara z - 10 miockoctd H. IloctpoeHue u3o0paxkeHuss camMoil TOYKHM H €€
IIPOEKIMM HA MPOCTPAHCTBEHHOW MOJEIN PEKOMEHIYETCS OCYIIECTBIIATH C IIOMOIIBIO
KOOPAWMHATHOIO  NIPSIMOYTOJIBHOTO  MHApAJUICIEINIEed, IOCTPOCHUE  KOTOPOTO
II03BOJISIET ONPENEIINTh HE TOJBKO TOYKY A, HO M BCE TPU €€ OPTOTOHAJIbHBIE
npoekuuu. Jlyaamu, mpoenupyommumMu ToUKy Ha miockocta H, V, W gaBistorcs te tpu
pebpa mapamenenurena, KOTOopble TmepecekatoTcss B Touke A. Kaxmas wu3
OPTOTOHAJBHBIX MPOEKIUH TOUKH A, OyIyud pacloIOKEHHOM Ha IUIOCKOCTH,
ONPENEIISIETCS TOJIBKO ABYMS KOOPAUHATAMH.

Touka B 4eTBepPTAX M OKTAHTAX

[InockocTH MPOEKIMH, MOMAapHO MepeceKasch, onpenesiotr Tpu ocu: OX, OY u
OZ, xOoTOpple MOXHO paccMaTrpuBaTh KaK CUCTEMY HPSIMOYTOJBHBIX JEKAPTOBBIX
KOOPJMHAT B MPOCTPAHCTBE ¢ HadajaoM B Touke O. TpH IVIOCKOCTH NMPOEKUUNA IEIAT
MPOCTPAHCTBO HAa BOCEMb TPEXTPAHHBIX YIJIOB — AITO TaK Ha3bIBaeMble OKTAHTHI ( |-
V). 3purenp, paccmaTpuBarOmuii TPEAMET, HAXOAUTCS B TEPBOM OKTaHTe. JliIs
MOJy4YeHHUs 3mropa iockoctd H m W Bpamaror 10 coBMEeHns ¢ INIOCKOCTh0 V. B
pe3yJIbTaTe Yero MepeaHssl MOMYIIOCKOCTh H OKa3bpIBaeTCsl COBMEIICHHON ¢ HUKHEU
MOJYIUIOCKOCTBIO V, a 3aiHsAg MONYIUIOCKOCTh H — ¢ BepXHEN MOJIYINIOCKOCTHIO V.
IIpn moBopote Ha 90° Bokpyr ocu OZ mnepenHss MOIYIIOCKOCTh W COBMECTHUTCS C
[PaBOM MOJYIUIOCKOCTBIO V, a 3aiHsad MOJYyIUIOCKOCTh W — ¢ JIeBOH
MTOJYTUIOCKOCTBIO V.

IIpoenpoBaHue oTpe3ka NPsAMO JIMHHM HAa JBe W TPH OCHOBHBIE
IVIOCKOCTH NPOCKIUIA.

[Tonoxxum, 4To NaHel (PPOHTAIBHBIE U TOPU3OHTAIBHBIE MPOEKIMHU TOUYeK A u B.
IIpoBens 4yepe3 OJHOMMEHHBIE MTPOEKLIUU ITUX TOUYEK NPSIMbIE JIMHUW, MBI [TOJy4aeM
npoekiuu otpeska AB - ¢dpontanbayto (A"B") u ropuszonrtansuyio (A'B').

Touku A 1 B HaxonsTca Ha pa3HbBIX PACCTOSHUAX OT Ka)XA0W M3 Iiockocteil ml,
n2 u w3, T. €. npamasg AB He mapauienbHa HU OHOW M3 HUX. [Ipu 3TOM HH OnHA U3
MMPOEKIMM MPSMOK HE MApAJUIENbHA OCH MPOCKUMKA M HE NEPHEHAUKYISAPHA K HEM.
Takas npsiMast Ha3bpIBA€TCS MPAMOI 001Er0 MOJI0KEHUS.

Kaxnas u3 npoekuunii MmensbIe camoro orpeska: A'B' < AB,

[Ipsmast TUHUS MOXKET 3aHUMAaTh OTHOCUTEBHO TJIOCKOCTEHN MPOEKIIUA 0COoObIe
(MHaYe, YaCTHBIC) MOJIOKEHUSL:

- Ilpsamas mnapannenbHa OJHOM IUIOCKOCTH MPOEKIUH (rOPU30HTAIbHAA,
(¢ponTanbHas u npopuiibHan);

- [Ipsimas mapayienbHa ABYM IUIOCKOCTSM ITPOEKIUN.

B nepBoM ciyyae oJHa mpoekuurs OTpe3Ka MpsIMOM paBHA caMOMy OTpe3Ky. Bo
BTOPOM ClIy4yae JB€ IPOEKIUU OTPE3Ka PABHBI €EMY.

Caenbl npsiMoid.



Touku MN, B KOTOpBIX NpsiMast, 3a1aHHas oTpe3koM AB, repecekaeT mIocKocTu
POEKIMI Ha3bIBalOTCs cienamu: M -ropu3oHTaJbHbIN caeq npsMoit u N -
(¢poHTANBHBIN CJIe.

['opr3oHTaNbHAsE TPOEKUHS TOPU3OHTAIBHOTO CJEAA COBIANAET C CaMHUM
cienoM, a (poHTanbHAas NPOEKIMS H3TOro cjiela JEKUT Ha OCH  IPOEKIIH.
OponTanbHas mpoekius (poHTtanbHoro cinega N"  coBmamaer ¢ Toukod N, a
ropu3oHTaidbHas npoekiust N' 1exuT Ha TOH Ke OCH MPOEKIUH.

[Ipsimasi HE uUMeeT cieda Ha IUIOCKOCTH MPOEKIMHA B TOM cCllydae, KOTJa OHa
MapajuiesibHa 3TON MJIOCKOCTH.

B3aumHoOe noJio:keHue AByX NPSIMBIX.

IMapasuienbHble psiMble. ['OpU30HTaIBHBIE TPOCKIIUA HapaJUICIbHBIX TPSIMBIX
napajuieIbHbl MEXKIy cO00M, PpOoHTANBHBIC MPOEKIIUU MapaIIICIbHBI MEKIYy COO0OH
U 1poduIbHBIE MPOSKIUU MapaIeIbHbI MEXKTY COO0M

Ecnu nmanbl mapajmienbHble MEXIy COOOW MPOEKUUU MPSMBIX JIMIIb Ha JBYX
IJIOCKOCTSX MPOEKIUHN - MapauleIbHOCTh MPSIMBIX B MPOCTPAHCTBE MOATBEPKIACTCS
BCerja JUIsl MPSAMBIX OOIIETO MOJOKEHUSI U MOKET HE MOATBEPIUTHCA ISl MPSMBIX,
napajuieNIbHbIX OJHOW W3 IUIOCKOCTEN MPOEKIIHA.

Ilepecekarommecss mnpsimble. Eciu  npsMble JUHUMU MEPECEKAIOTCS, TO UX
OJIHOMMEHHBIE TTPOCKIIUU TMEPECEKAIOTCI MEXIy CO00il B TOUKE, KOTOpas SIBISETCS
MPOEKIIMEN TOUKHU NIEPECECUEHUS ITUX MTPSMBIX.

3aKiII04eHUE O TOM, 4YTO JaHHBIE Ha UYEPTEKE MPAMBIC TMEPECEKAIOTCS MEXITY
co00ii, MOXHO CJIeJIaTh BCErja MO OTHOIICHUIO K MPSIMbIM OOIIEr0 MOJIOKEHUS,
HE3aBHCUMO OT TOTO, JAHBI JIM MPOEKIIUU HA TPEX WU JIBYX IJIOCKOCTIX MPOCKIIHMA.

HeoOxonuMbIM U JTIOCTaTOYHBIM YCJIOBUEM SIBISICTCS JIMIIL TO, YTOOBI TOYKHU
MepeceUeHus] OJHOMMEHHBIX TMPOEKIMH HaxXOAWINCh HAa OJHOM M TOM K€
NEPHEHAUKYIIPE K COOTBETCTBYIOIIEH OCH MPOEKIIMA WM, HAa YepTexke 0e3 ocu
MPOEKIMI, 3TH TOYKH OKAa3aJMCh Obl HAa JMHWUW CBA3U YCTAHOBJIEHHOTO JJIsl HEe
HampaBieHus. Ho eciu ogHa W3 MaHHBIX TPSIMBIX MapavielbHa Kakou-mubo u3
IJIOCKOCTEN MPOEKIMM, a HA YEPTEkKE HE JaHbl NPOCKUMHU HA 3TOM IUIOCKOCTH, TO
HEJb3d yTBEPXKJaTh, YTO TAKUE NPSIMbIC MEPECEKAIOTCS MEXIy COO0OM, XOTs Obl U
OBLIIO COOJTIOICHO YKA3aHHOE BHIIIE YCIOBHE.

CkpemuBamwmuecs npsmble. Ckpenuparomuecs NOpsMble  JUHUU — HE
MepeceKaroTCs U He MapajuiesibHbl MEXy COOOM.

JIBe CcKpemMBaroIrecss MpsiMble OOIIET0  IMOJOXKEHHS: XOTS OJHOMMEHHBIC
MPOEKIIMN U TIEPECEKAIOTCSI MEXKIY COOOM, HO TOUKH HUX MEpPeceyYeHust He MOTYT OBITh
COCJIMHEHBI JIMHUEH CBSI3U, TMapauleIbHOW JIMHUSM CBSI3U, T. €. OTU MPSIMbIC HE
MepeceKaroTcsi MEXaAy COOOM.

Tema 4
IL1ockocTh.
PaziuuHble crioco0bl 3aJaHUS MJIOCKOCTH HA YepPTexKe.
[TosiokeHne TIOCKOCTH B MPOCTPAHCTBE OMPECIISETCS:
- TpeMs TOYKaMH, HE€ JIeKAIUMH Ha OQHOW MPSIMOUW JIMHHH,
- NPSIMOW U TOUKOM, B3SATOM BHE IPSAMOM,
- JIByMsl TEPECEKAIOIMUMUCS NPSMBIMH,
- JIByMs NapajuledbHbIMU IPSMbIMH.



B cooTBeTcTBUM € 3TUM Ha YepTeKe MIIOCKOCTh MOKET OBITH 3a/1aHa:
NPOEKUMAMU TPEX TOYEK, HE JIEKAIIMX HA OJHOW MPSMOH,
MPOCKIUAMU MPSIMOU U TOUYKH, B35ITOM BHE TIPSMOH,
IPOECKUMIMU JBYX MEPECEKAIOLINXCS MPSMBIX,

IPOCKUMIMU JBYX MapajuIeIbHbIX IPSIMBIX.

Kaxxnoe u3 3a1aHuii I0CKOCTH MOXKET ObITh TPeoOpa30BaHO B IPYTroe€ U3 HUX.

[TnockocTh MOXKET OBITh 33J]JaHa Ha YEPTEKE M MPOCKIUIMH JIFOOOW IIIOCKOU
¢urypsl (TpeyrojbHHKa, KBaapaTa, Kpyra u T. I.).

[TnockocTh, MEpHNEHAUKYISPHAS K IJIOCKOCTH MPOESKIINI, MOXKET OBITh 3aJaHa
IPSIMOM, TIO KOTOPOM 3TH TUIOCKOCTH MEPECEKAIOTCS MEXITY COOOM.

CJenpl JIOCKOCTH.

[IpsiMbIe, IO KOTOPBIM HEKOTOPAas INIOCKOCTh MEPECEKAET IIIOCKOCTH MPOCKIINM,
HA3bIBAIOTCS CJIEAAMHU ATOM IUIOCKOCTM Ha IUIOCKOCTAX MPOEKIUN WM, KOpoue,
cJielaMu IUIOCKOCTH. [, 0, mepecekaeT ropu30HTaIbHYIO IUIOCKOCTh MPOEKIUI 110
pAMOii, 0603Ha4€HHON h'0a U (PPOHTANBHYIO IUIOCKOCTH - 1O mpsaMoi f oa. IIpsaMas
h'ou HAa3bIBAaETCSA TOPU3OHTAIBHBIM CIEIOM ILIOCKOCTH, IMpsiMas f 0 -- (PPOHTAILHBIM
CJIEIOM ILIOCKOCTH.

Ecnu nmockocTs nepecekaer och MPOEKILUM, TO HA 3TOM OCH IOJy4aeTCs TOYKA
IIEpECEUYECHUsl CJIENOB IIJIOCKOCTH.

Cnen mIOCKOCTH Ha MJIOCKOCTH MPOEKIMM CIMBAETCA CO CBOEM MPOCKUIHMEN Ha
ATOW IUIOCKOCTH.

Ha uyepTexe MIOCKOCTh MOXKET OBITh 3aJjaHa MPOCKIUIAMH €€ clae0B. MOoXXHO
OTPAaHUYUTHCS O0003HAYEHHUEM TOJBKO CaMHUX CjeAoB. Takoil 4YepTex HaryisiieH U
MPEJCTABIACT Y00CTBA MPU HEKOTOPBIX MOCTPOCHUSIX.

Yron MexIy cleaMu Ha 4YepTeXe HE pPaBeH yrily, 00pa3oBaHHOMY CleJaMu
IJIOCKOCTH B IPOCTPAHCTBE.

Ecnu paccmarpuBath MIOCKOCTH B CHUCTEME 71, T2, 73, TO B 0OIIEM ciydae
IUIOCKOCTh  IEpEeCceYeT KaXIAYI M3 OCed NMpOoeKuMi. Takas IIIOCKOCTh HAa3bIBACTCS
IJIOCKOCThIO  obmiero  mosioxkeHust. Crnen p'oa Ha3bIBaeTCS MPOQPHIBHBIM CIEIOM
IIJIOCKOCTH.

ITos105keHU MII0CKOCTH OTHOCUTEILHO MJIOCKOCTEH MPOEeKIMH.

Bo3MmoxHBI ciienyronme IOJ0XKEHUSI IUIOCKOCTA OTHOCUTENIBHO IUIOCKOCTEU
MPOEKIU 71, 72, 73:

— IUIOCKOCTbh HE MEPNEHIMKYISIPHA HU K OJHOM W3 IUIOCKOCTEM MPOEKIU,
— IUIOCKOCTH MEPIEHNKYIJISIPHA JIMIIb K OJHOM U3 HUX,
— IUIOCKOCTb NMEPHEHANUKYIISIPHA K ABYM INIOCKOCTSAM ITPOEKIIUH.

[ImockocT BTOPOrO M TPETHETO TMOJOXKEHUM HOCAT OOIee Ha3BaHUE
"nmpoenupyomnue MIOCKOCTH" .

- IlnockocTh, HE TNEPHEHIUKYISIPHAS HU K OJHOM W3 IUIOCKOCTEN MPOEKIIUH,
SIBJISIETCS MJIOCKOCTHIO 001Ero MOJIOKEeHUS.

— Ecnu mnocKoCTy NepHeHIuKYJISIPHBI JIMIIb K OJHOM M3 INIOCKOCTEN MPOEKILINH,
TO BO3MOYHBI TPH CITy4asi YaCTHBIX MOJIOKECHUM.

a) IlnockocTh mnepneHAUKYISIpHA K TOPU3OHTAIBHOM TUIOCKOCTH ITPOCKIIUM.
Takue MmI0CKOCTH Ha3bIBAIOTCS TOPU30HTAJNBbHO-TIpoenupywommumMu.  DpoHTaIbHBIN
Clel MEPIEHAUKYJSAPEH K IUL II1 MU K OCU NPOECKIUH X.



0) IlnockocTh neprneHAUKYIsIpHA K (PPOHTATBLHON IUIOCKOCTH IpoeKIui. Takue
IJIOCKOCTHY HAa3bIBAKOTCS (PPOHTAIBLHO-TIPOCIIUPYHOIIMMHU.

B) IlnockocTe meprneHIuKyspHa K NpodUIbHON MIOCKOCTH Mpoekiuil. Takue
IJIOCKOCTH HA3bIBAKOTCS MPOPUIbHO-TIPOCHHPYIOIIMMHU.

[L1ockOCTh, NEPNEHAMKYJSIPHAS K OJAHOM M3  IUIOCKOCTEH  IPOCKIUH
(TOpU3OHTANIBHO-, (PPOHTAIBHO- WKW NPO(UIBHO-IPOCIUPYIOIAsi), MOXET, B
YaCTHOCTH, NPOXOAUTH YEpPE3 OCh MNPOEKUMU. Takyr IUIOCKOCTbh JONOJHUTEIBHO
HAa3bIBAIOT 0CEBOM MJIOCKOCTHIO.

OceBasi MJIOCKOCTh MOXET OBITh OHCCEKTOPHOM; YTO 3HAYUT, 4YTO OCEBas
IJIOCKOCTh JIEIUT JBYTPAHHBIA yTOJ, OOpa30BaHHBIA IJIOCKOCTSIMHU TPOCKIIHA,
IIOITOJIaM.

- Ecin miiockoCTH NEepreHINKYIISIPHBI K IBYM TIOCKOCTSM MPOEKIIHM, TO TAaKKe
BO3MOYKHBI TPH CIIy4as YaACTHBIX MOJIOKECHUMU.

a) IlnockocTe mepneHANKYJISpHA K IUIOCKOCTSAM I12 W 113, T. €. MapajulelibHa
IJIOCKOCTH 1I1. Takue II0CKOCTH HA3bIBAIOTCS FOPU30OHTAIBbHBIMHU.

0) IlnockocTh mMepreHIUKYIsIpHA K MJIOCKOCTSM I11 M 113, T. €. MapajulielibHa
IUIOCKOCTH 112. Takue II0CKOCTU HAa3bIBAIOTCS (PPOHTATBLHBIMH.

B) I[lnockocTh meprneHIuKyIsipHa K IUIOCKOCTAM II1 WU 112, T. €. MapajulelibHa
IJIOCKOCTH 113. Takue II0CKOCTH Ha3bIBAKOTCS MPO(UIbLHBIMM.

B3aumHoe  moJsio:keHMe — ABYX  IJIOCKOCTeil (mapasJieJibHbIE n
nepeceKaruuecs).
JIB€ MIIOCKOCTH MOTYT OBITh MapajyIeIbHBIMHU WIIH MTEPECEKATHCS MEXKY COOO.

[TapannensHbie  MeXIy coOOW  (PPOHTAIBHO-NIPOCHUPYIOMIUE  TIOCKOCTH,
3amannbple TpeyroapHukaMu ABC w DEF. Hx mnapamienbHOCTh oOmnpenensercs
napauie’abHOCThio (hpoHTaANBbHBIX poekuuid A"B"C" u D"F"E".

B ciywae 3amaHus IUIOCKOCTEHM KX CJENAMM JIETKO YCTaHOBUTBH, 4YTO OTHU
IUIOCKOCTH TEPECEKaloTCs: eCIM XOTs Obl  OfHa TMapa  OJHOUMEHHBIX CIIEJOB
nepeceKaercs, TO IUIOCKOCTH IepecekaroTcs. 3m0keHHOe OTHOCUTCA K
IUIOCKOCTSM, 3aJJaHHBIM TIE€PECEKAIOIIUMHUCS CIIETAMU.

Ecnu xe 00e MIOCKOCTH UMEIOT Ha 71 M Ha T2 CJIEJIbl, MapajliebHbIe OCH X, TO
3TH IJIOCKOCTM MOTYT WIH T[EpeceKaThCsi, WIM ObITh MapasienbHbIMU. Jliis
pelIeHusl BOMpoca O B3aMMHOM IOJIOKEHUU TaKUX IUIOCKOCTEH MOYKHO IOCTPOUTH
TPETHI1 CIIe: €CIM ciieibl 00E€UX MIOCKOCTEN Ha TPETheH MIIOCKOCTH MPOEKUUN TaKKe
napajijiesibHbl JAPYr JAPYTY, TO IJIOCKOCTH MapajuieibHbl; €CIUM K€ TPEThU CIEIbl
NEPECEeKalOTCs, TO TUIOCKOCTU TEPECEKaAIOTCS.

Tak pemraercst BOIPOC O B3aMMHOM TMOJIOKEHUU JIBYX IUIOCKOCTEH, 3aJaHHBIX
cinenamu. Ecnu e mI0CKOCTH 3a7jaHbl HE Clie[laMu, & KAaKUM-JIM0O IPYTUM CIIOCOO0M,
U HAJ0 Y3HaTh, MEPECEKAIOTCA JIM 3TU IJIOCKOCTH, TO BOOOIE CIeAyeT Mpuoerath K
HEKOTOPBIM BCIIOMOTATEJIbHBIM ITOCTPOEHUSIM.

B3aumHoe moJiokeHue nNpPsiMoi JIMHUM U MJIOCKOCTH.
BzanmHoe nosoXeHne TpSIMOW JIMHUM U THIOCKOCTH B MPOCTPAHCTBE MOXKET
OBITh CJIETYIOIINM:



- mOpsiMasi JI€KUT B TJIOCKOCTH,

- OpsiMasi IEPECEKAET MIOCKOCTb,

- OpsiMas apajijiebHa MIOCKOCTH.

Ecnu Ha d4epTexe HENOCPEACTBEHHO HENb3sS YCTaHOBUTH B3aMMHOT'O
MOJIOXKEHUSI TIPSIMOM U TUIOCKOCTH, TO MPUOETraroT K HEKOTOPHIM BCIIOMOTATEIIbHBIM
MOCTPOEHUSIM

- 4epe3 JAHHYIO NPSIMYIO MPOBOASAT BCIIOMOTATENIbHYIO IUIOCKOCTh U CTPOSIT
JIMHUIO MEPECECUEHUS ITOM TNTIOCKOCTU U JAHHOM MIJIOCKOCTH;

- YCTaHABIMBAIOT B3aWMHOE IIOJIOKECHUE JaHHOW MpPSIMOM U TPAMOU
MEPECEUYEHHUS] TNIOCKOCTEN; HANJAEHHOE MOJIOKEHUE ONPENEISIET B3AMMHOE TTOJI0KEHUE
JAHHBIX MPSIMOM U IIOCKOCTH.

Tema 5

Cnoco0bI npeodpa3oBaHus MPOEKIMM.

Cnoco0 BpamieHus.

Pemenue psina 3a1a4 yrnpoiaeTcs ¥ CTaHOBUTCS 00Jiee HArIISTHBIM, €CIIH T€OMETPH-
YeCKHe OOBEKThl 3aHMMAIOT YACTHOE MOJIOKEHHUE OTHOCUTENBHO TJIOCKOCTEHM MPOEKITUH.
[IpeobpazoBanus YepTeka BEAyTCs MO ABYM HAPaBICHUSIM:

OOBEKT OCTaeTCsl HEMOABMKHBIM, MEHSIOTCS YCIIOBUS (amiapar) npoepoBaHusI.

VYcnoBus TpOEUUPOBAHUSI COXPAHSIIOTCS, MEHSAETCS TOJI0KeHHEe OOBbeKTa B
MIPOCTPAHCTBE.

B cooTBeTCTBUM € 3TMM MPUMEHSIOT CIEAYIOIIME CIOCO0bI TMPeodpa3oBaHMsA
yepreiKa:
1. Ilo nepBOMy HamnpaBJICHUIO:
- c1oco0 3aMeHbI IIOCKOCTEN MPOEKIINH;
- CIOCO0 JOTOHUTEIEHOTO TTPOSITUPOBAHHISL.
2. Tlo BTOpOMY HampaBJICHUIO:

- CHOCO0 TUIOCKOTIApaUIeNIbHOTO MePEMEITICHUST

- c1toco0 BpaITleHUsT BOKPYT TIPOCHIUPYIOIIEH MPSMON;

- croco0 BpalleHusi BOKPYT JIMHUNA YPOBHSI.

Bee 3amaum, peraemple mpeoOpa3oBaHUEM, CBOIATCS K YETHIPEM TO3UIIMOHHBIM
3a7ayam.

3agaua 1: npeoOpa3oBaTh YEPTEXK MPSIMOM OOILETO TIOJOXKEHUS B YEPTEX MNPSMOUN
YPOBHSL.

3agaua 2: npeoOpa3oBaTh uepTeX NPSIMON OOIIEro TOJOXKEHUS B UYEpTEx
MPOEIUPYIONICH MpsMON. DTa 3a/iaya peliaeTcss B JIBa dTamna: npsmas mpeoopasyercsi B
NPSIMYIO JIMHUIO YPOBHS, & 3aTEM B ITPOCHUPYIOLTYIO MPSIMYIO.

3amaua 3: yepTex IIOCKOCTH OOIIETo MOJIOKEHHSI TPeoOpa3oBaTh B UEPTEK MPOECLIHU-
PYIOLIEHN TIOCKOCTH.

3agauya 4: 4epTekK IUIOCKOCTH OOIIETO TOJOKEHHUST TMPeoOpa3oBaTh B UEPTEK
IJIOCKOCTH YPOBHSI. JTa 3ajjadya pPEIIaeTcs B JIBa dTala: HAa IMEpPBOM dTare 3aJaHHas
TUTOCKOCTh TIPe00paszyeTcsi B MPOCIMPYIOIIYIO, 8 Ha BTOPOM — B ITIOCKOCTh YPOBHSL.

IIpeoOpa3zoBanue 4YepTeka CcrnocoOOM 3aMeHbI ILUIOCKOCTEH NPOEKIIMH.
310T crocol npeodbpazoBaHust 6a3UpyeTcst Ha IBYX OCHOBHBIX MOJOKEHUSX:

[1 OOBEKT COXpaHsSET CBOE TMOJOKEHUE B MPOCTPAHCTBE, a TNIOCKOCTU TPOESKITUI
MOCJIEIOBATENBHO MEHSIOTCSL.



[} JIroOble N1B€ B3aUMHO MEPIEHIUKYISIPHBIE TUIOCKOCTH MOTYT OBITh MPUHSTHI 32
IUIOCKOCTH MPOEKIUM, TIPU 3TOM TMOHITHE TOPU3OHTAIBHON U (PPOHTATIBLHON TIOCKOCTU
NPOEKLHUIA COXPAHSIETCH.

O6mume CBEJICHHUSI. CymHocTb criocoba MEPEMEHBl  IUIOCKOCTEMN
INPOEKIMI 3aKI0YaeTcs B TOM, YTO TMOJIOKEHUE TOYEK, JIMHWUM, TUIOCKUX (Uryp,
MOBEPXHOCTEH B MPOCTPAHCTBE  OCTAaeTCs HEU3MEHHbIM, a cucrema =nl, w2
JOMOJHAETCS IUIOCKOCTSAMHU, 00pasylIMMu ¢ 7l WM m2, Wik MeXIy coOou
CHCTEMBI JBYX B3aUMHO MNEPHNEHIMKYISPHBIX IUIOCKOCTEH, NPUHUMAEMBIX 3a
IJIOCKOCTH MPOEKITUH.

Kaxnass HOBas cucrtemMa BbIOMpaeTCss TakK, YTOOBI TMOJYYUTh IOJIOKEHHE,
HanOoJiee ymo0HOE IS BBITIOTHEHUS TPEOYEeMOTO TOCTPOSHUSI. .

BBegenue B cucTemMy 71, 12 OAHOM JAONMOJTHUTEILHOM IIOCKOCTH NMPOEKIMH.

B GonblMHCTBE Cily4yaeB JOMOJIHUTENbHAS MJIOCKOCTh, BBOJIUMAsI B CUCTEMY 1,
M2 B KayeCTBE IUJIOCKOCTH TMPOEKIUH, BBHIOUpAETCS  COIJIaCHO KaKOMY-JTHOO
YCJIOBHIO, OTBEYAIOLIEMY L€ ITOCTPOCHHUS.

BBenenue [ONOJHUTENBHONM IUIOCKOCTH MPOEKUUNA JaeT BO3MOYKHOCTB,
HaInpuMep, Mpeodpa3oBaTh YEPTEK TaK, YTO MIIOCKOCTH OOIIETO MOJOKEHUS, 3aJaHHas
B CHUCTEME Tl, T2, CTAHOBUTCS IEPHEHAUKYJISIPHOM K JIONOJHUTEIBHON IUIOCKOCTH
IIPOEKIIUH.

BBegnenune B cucremy @1, w2 JABYX /AONOJHHUTEJIbHBIX IUIOCKOCTE
npoekuuii. PaccMoTpum BBelleHME B CHCTEMY 71, 72 JABYX JONOJIHUTEIBHBIX
TTOCKOCTEN MPOEKIUN Ha CIEAYIOIEM IIPUMEDPE.

ITycth TpeOyeTcst 3alaHHyI0 B CUCTEME 71, T2 IPsIMYyI0 001Iero nojioxxkenus AB
PAacCoJIOKUTh MEPIEHAUKYIISIPHO K JIOMOJHUTENBHON TIOCKOCTH MPOEKIU. MOXHO
JI IOCTUTHYTh 3TOr0 BBEIACHHUEM JIMIIb OJHOW JOMOJHUTEIBbHOW IIOocKocTH? Her.
Benp Takas miockocTh, Oyayud NMEPHEHANKYISPHON K MPSIMONA OOIIETo MOJOKEHUS,
camMa B CHCTEME€ 71, T2 OKaXETCS TUIOCKOCTBIO OOIIEero TOJIOKEHHs, T. €. He
NEPIEHANKYJAPHON HU K 71, HU K m2. HO 3TUM HapymmTCs yClIOBUE BBEICHUS
JIOTIOJIHUTEIIBHBIX TIOCKOCTEN MPOCKITUU.

Hano npuuepxuBaTbCsi CIEAYIOMIEH CXEMBI: OT CHCTEMBbI 71, 72 MEPEUTH K
CUCTEME T3, T1 B KOTOpoH m3.m1 U 3 || AB, a 3arem mepeitu K cUCTeME T3, T4, TIie
4.3 U 4 AB.

OcHoBBI cioc00a BpalieHusl.

[Ipu BpamieHuM BOKPYT HEKOTOPOM HEMOABMXHON TpsiMOM (OCh BpallleHHS)
Kaxaas TOuKa BpallaeMou burypsl MepeMeniaeTcs B TJIOCKOCTH,
MEepPHEHANKYJIAPHON K OCH BpalleHusl (IJI0CKOCTh BpaleHus). Touka mnepemernaercs
0 OKPYXHOCTH, LIEHTP KOTOpPOW HAXOAUTCS B TOUKE IIEPECEUYEHUS] OCU C
IJIOCKOCThIO  BpalieHusi (LIEHTP BpAIllCHHs), a PaauyC OKPY>KHOCTH pPaBHSCTCS
pPacCTOSIHMIO OT BpallaeMoM TOYKHM N0 IeHTpa (3T0 paauyc BpauieHus). Eciau
Kakas-1Mb0 W3 TOYEK JaHHOW CHUCTEMbl HaXOAWTCS HA OCH BpalleHUs, TO TIPH
BpAILICHUU CUCTEMBI 3TAa TOYKA CYUTAETCS HEMOABHUKHOM.

Ocp BpameHusi MOXXET OBITh 3aJjaHa WIM BBIOpaHa; B TOCJICTHEM Cydyae
BBITOJHO PACHOJIOKHUTh OCh MEPHEHAUKYISIPHO K OJHOW W3 IUIOCKOCTEU IPOEKIUU,
TaK KakK IPU 3TOM YNPOILIAKOTCS MOCTPOEHHUS. [[eMCTBUTENBHO, €CIIM OCh BPALLCHUSA
MEPIEHAVKYJISIPHA, HAIPUMED, K IJI. 72, TO IUIOCKOCTb, B KOTOPOW IPOUCXOIUT
BpaIllCHUE TOYKH, MapasuleibHa IUIL. T2.



CJIC,Z[OB&TCHLHO, TPACKTOPHA TOYKH IPOCHUPYECTCA Ha ILI. T2 oe3 HCKaXXCHHA, a
Ha IlJI. T1- B BUJAC OTPE3Ka HpHMOﬁ JIMHHMU.

ILnockonapasuiesibHOE epeMeleHHe.

InockonapaiieIbHbIM HA3bIBAIOT TAKOE IMEpeMelieHne 00beKTa, MPU KOTOPOM
BCE €T0 TOYKH ABWXKYTCS B IJIOCKOCTSIX, MApAJIIENIbHBIX OAHON TJIOCKOCTH, IPUHATON 3a
HEMO/IBHKHYIO.

351ech 3a HEMOJIBUKHBIEC TUIOCKOCTH MPUHUMAIOTCA TUIOCKOCTH Mpoekinid. OHO Tie-
pemenieHre O0BhEKTa TPOM3BOIUTCS OTHOCHUTEIBHO OMHOW W3 HUX. Eciam 3toro He-
JI0OCTaTOYHO, BTOPOE MEpeMEIleHHe 00bEKTa JENAI0T OTHOCUTEIBHO JIPYTOi MIIOCKOCTH.
[lpy  TwUTOCKOmapa/UIeIbHOM — TiepeMenieHnn  oObekta  [AB]  oTHOCHTEIIBHO
TOPU30HTAILHOM TUIOCKOCTH TMpOeKIuii Bce ero Touku (A u B) gBuxkyres B
TOPU3OHTAIBHBIX MIOCKOCTSX ypoBHA (00 ¥ ). DT0 3HAaYMT, 4T0 OTpe30oK [AB] moxer
nepeMeIaThes B JII000e MoJoKeHne, HO (PpOHTaNIbHBIE TIpoeKiuu A2 u B2 ero koHIOB
MOTYT TIEPEMEIIATHCS TOJBKO IO MPOEKIUSM 02 M [32 TOPU3OHTAIBHBIX ILJIOCKOCTEH
YPOBHS, JINHUU KOTOPBIX OJJHOBPEMEHHO CITy>KaT TOPU30HTATbHBIMU JIMHUSIMU CBSI3U.

3aMeTuM, 4YTO, BBIOMpAs TMOJIOKEHHWE CBOOOJHO MEpeMeniaeMoi MPOEKIIUU, Mbl
MO>KEM COJIMKATh WK Pa3/IBUTaTh HOBBIC TIPOEKIIUU M U300paxaTh UX CIIpaBa UM CJIeBa
OT CTapbIX MPOEKIIUN Ha JTFOOOM yIaJICHUH.

3HasiT OCHOBHBIC 3aKOHOMEPHOCTH TIOCTPOCHUM, Ha 4YepTexe TMOJApOoOHO HE
MOKa3bIBAIOT TJIOCKOCTU YPOBHSI U JIMHUM CBSI3U.

3aaHa TUIOCKOCTh OOIIETO TMOJIOKEHHSI MPOCKIUSMHU. Peiias  MO3UIMOHHYIO
3aJ1a4y, Mbl JIOJDKHBI UCTIOJIB30BaTh J1BA MOJIOKCHMUS:

[J 1BE TUIOCKOCTH B3aMMHO MEPIICHIUKYIISAPHBI, €CJIM OfHA U3 HUX MPOXOJUT Yepes
MIEPHEHIUKYIISIP K JPYTroi TUIOCKOCTH;

[JmpsiMyt0  JIMHUIO yPOBHS  MOXHO OJIHUM  TpeoOpa3oBaHHEM  ClejaTh
NEePIEeHIUKYIIIPHON (TIPOSUMPYIOIIEH) K OJJHOM U3 IJIOCKOCTEH TIPOESKITHH.

Henocratkom criocoba rmiockonapaieIbHOTO TepeMEIIeHus IBIseTcs He00X0 -
MOCTB TIOCTPOCHHSI CBOOOIHO TIEpEMEIIAeMOii MTPOSKIIMU B HOBOM MOJIOKEHUHU. 3aTO ATOT
Croco0 Mo3BoJIsieT OoJiee YA00HO pa3MeIiaTh HOBBIC ITPOCKITHH.

Tema 6

I'eomeTpuyecKkue MOBEPXHOCTH U TeJia.

IIpoenupoBanue MHOTOrPAHHMKOB W KPHMBOJMHEHHBIX TeJl Ha TPH
IUIOCKOCTH NPOCKIM M.

[loBepxHOCTH pPA3IENAIOTCS HA MHOIOIPaHHbIe (OrpaHWYEHHbBIE IUIOCKOCTSIMU) U
KpUBOJIMHelTHbIe (KpuBbie). [ToBepXHOCTh U3/eNus, OrpaHYeHHast OTCEKaMU TIJIOCKOCTEH,
Ha3bIBaCTCS MHOIOIPAHHOM, a camo wuzaenue (Gurypy) B 3TOM Cioydae Ha3bIBAIOT
MHOIOrPAHHMKOM. KaXKIplli OTCEK IUIOCKOCTH HA3bIBACTCSA IPaHbIO. ['paHviiamMu rpaHu
CITy’KUT MHOT'OYT'OJIbHHK, CTOPOHBI KOTOPOTO Ha3bIBAIOTCS pedpaMu U SBJISIFOTCS NPSMBIMU
[IEPECECUCHNS TPAHEN.

Haubonbiiee npruMeHeHne HaXoAAT MHOTOTPaHHUKH, KOTOPbIE HAa3bIBAIOT MMpaMUIa-
MM, IPU3MaMH U IIPU3MATONIAMU.

IMupamMuaoi  HA3pIBAIOT MHOTOIPAHHHWK, OCHOBAaHMEM  KOTOPOIO  SIBJISIETCS
MHOTOYTOJIbHHK, @ OOKOBBIMU TPaHSIMU — TPEYTOJIBHUKU C OOILIEH BEPIIMHON, HAa3bIBAEMOI
BEPLLVHOW ITUPAMUIBIL.



[Ipsimble mepeceueHns OOKOBBIX IpaHel Ha3bIBaOT 0OKOBBIMH pedpamu. Ipsmbie
nepeceueHus: OOKOBBIX I'paHEl C OCHOBAaHMEM HA3bIBAIOT pedpaMu OCHOBaHMA. Touku
nepecedyeHus pedep Ha3blBalOT BEPIIMHAMM MHOTOTPaHHUKA.

B 0003HaueHnn nupamu/ibl yKa3blBatOT BEPLIMHBI OCHOBAHUS U BEPIINHY TUPAMUJIBI,
HAIIpUMED.

PeGpa wMHOrorpaHHOM IOBEPXHOCTH 0O0pazyloT e¢ Kapkac (WM CeTKY).
ITocTpoenue npoeKImii MHOTOIPaHHOW TIOBEPXHOCTH CBOAUTCS K MOCTPOCHUIO ITPOEKLIMI
€€ KapKkaca, TO €CTh BepILIMH, COeTMHEHHBIX peOpaMu.

MHOTrOrpaHHuK Ha3bIBaIOT BBITYKJBIM, €CIIM OH BEChH JICKUT II0 OJHY CTOPOHY OT
moOoi u3 ero rpaneil. B aToM ciyyae rpanu u GUrypbl CEUYeHUS MHOTOTPAHHHUKA TOXKE
SBJISIFOTCS BBITYKJIBIMA MHOTOYTOJIbHUKAaMHU.

OTpe30K, U3MepsieMblil NEPHEHANKYIIIPOM, OITYILEHHBIM U3 BEPILMHBI MMPAMU/IbI Ha
€ro OCHOBAHUE, HA3bIBAIOT BHICOTOM ITMPaMUJIbI.

[Iupamuly Ha3pIBalOT NPABWJIBHOM, €CIM OCHOBAaHUEM CIIY)KUT IPaBWIbHBIN
MHOTOYI'OJIBHUK W BBICOTA IHPAMHUIBl  OPOXOAUT  4Ye€pe3 LEHTP  3TOro
MHOT'OYT'OJIbHHKA.

IIpaBunpHass  nupamMuaa, OrpaHUYEHHAss  YETBIPbMSI  PABHOCTOPOHHUMU
TPEYroJbHUKAaMHU, Ha3bIBACTCS TETPA3IPOM. Y TeTpadipa Jro0asi rpaHb MOXKET CIIYXKHUThb
OCHOBAaHHEM.

MHOrOrpaHHuK, OCHOBAaHUAMH KOTOPOrO SBJISIFOTCS MHOTOYTIOJIBHUKH, a
OOKOBBIMU I'PaHAMH — [apaJLIEIOrPAMMBbl, HA3bIBAETCS PHU3MOIA.

Ecan OokoBble peOpa NEepHneHAMKYISIPHbBI OCHOBAaHHIO, MpPU3Ma Ha3bIBAETCS
NPSAMOM, WHAa4Ye €€ Ha3bIBAIOT HAKJOHHOW. EcCiaM B OCHOBaHMM TNPU3MBI JIEKUT
MpaBUJIbHBIA MHOTOYTOJIBHUK, IPU3Ma Ha3bIBAECTCS MPABUIILHOI.

[Ipy BRIMYKJIOM OCHOBAaHHWH NPHU3MAa HA3bIBAECTCSA BBIMYKJI0M. CeueHNs BBITYKION
PU3MBI TUIOCKOCTBIO OYAYT BBITYKJIBIMA MHOTOYTOJIbHUKAMHU.

IIpu3ma, OCHOBaHMEM KOTOPOH SBISETCA MNPSAMOYTOJIBHMK, Ha3bIBAa€TCA
napaJjuiesenuIenoM.

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

MHororpanHas NOBEPXHOCTb, COCTOSIIAsl M3 JBYX MHOIOYI'OJBHHUKOB —
OCHOBaHUH, pacIOJIOKEHHBIX B MMapajljIeNIbHbIX IJIOCKOCTSAX, U OOKOBBIX T'paHei B
(dopMe TpEyroJbHUKOB WM Tpaneuuii, Ha3bIBa€TCd NPU3MATOUAOM.

KpuBoii nmoBepxHOCTBbI0 HAa3bIBACTCA COBOKYITHOCTH BCEX ITOCIENOBATEIBHBIX
MTOJIOKEHUM HEKOTOPOM JIMHUM, ABWKYLIEHCS B IPOCTPAHCTBE IO ONPEAECICHHOMY
3aKOHY.

JIuaus (mpsiMass WM KpUBasi), MOCPEACTBOM KOTOPOM IMOJy4Y€Ha MOBEPXHOCTD,
Ha3biBaeTcs oOpasywmeid. JIuHus, MO KOTOpoW mepemeniaeTcsi oOpasyroias,
HA3bIBACTCA HANPABJISIOLICH.

B 3aBucumoctu oT Qopmbl 00pasyromeil caMu MOBEPXHOCTU JEIATCS Ha
JUHeHYaTble, eciau oOpasyromas — npsMas JUHUS, U HeJHHeH4daTble KpUBBIC
MOBEPXHOCTH, €CIIM 00pa3yromas - KpuBasi TUHUSI.

B 3aBucumMoctu OT 3akoHa nepeMenieHus oOpa3yolieid B MPOCTPAHCTBE
MTOBEPXHOCTU JENSAT HAa NMOBEPXHOCTH BpPALlleHHs, HMKJINYECKHe, 00IIero BHUAA,
Tonorpapuyeckue u T .



[TocTpoeHre MpOeKIIUK JTH0O0T0 TEOMETPUUECKOTO Tejla CBOJIUTCS K MOCTPOCHUIO
MPOEKIMA HEKOTOPBIX €r0 TOUEK W JUHHU. JIMHWIO, OrpaHMYMBAIOIIYIO MPOEKIIHUIO,
Ha3bIBAIOT 04€PKOM (PUTYPHI.

Touka u JJuHMS, JIeKANHE HA TOBEPXHOCTH.

UtoObl 3a/1aTh HAa YepTekKe MPOCKIIMH TOUYCK, MPHHAICKAIINX MHOTOTPAHHUKY
WM KPHUBOM IMOBEPXHOCTH, HEOOXOJMMO IPEABAPUTEIBLHO IMOCTPOUTH KaKyH-THO0O
JIMHUIO HA 33JaHHOW TIOBEPXHOCTH, a 3aT€M Ha MNPOCKUMSAX 3TOW JIMHUM B3STh
MPOEKIIMN UCKOMBIX TOUYEK. JIMHMIO Ha MOBEPXHOCTHU JAOBOJIBHO JIETKO MOCTPOUTH IO
JBYM DJIEeMEHTaM (HampuMmep, MpOBEIs €€ Yepe3 BEpUIMHY KOHyca M TOYKY Ha
OCHOBAHHUH), & 3aTE€M HAWTU TOUYKY IO MPaBUITY MPUHAIJICKHOCTH.

Pa3BepTKH NOBepXHOCTEN reOMeTPUYECKHUX TeJl.

Pa3BepTKH MHOTOTPAHHUKOB.

Pa3BepTkoii Ha3bpIBaeTCs IUIOCKas (Urypa, KOTopas MOJydUTCs, €CIi OOKOBYIO
MIOBEPXHOCTh MHOTOIPAaHHHMKA M €r0 OCHOBAHUE PA3JI0KUTh Ha IJIOCKOCThH [ 3TOrO
OOKOBas IMOBEPXHOCTb pa3pe3aercs M0 OAHOMY OOKOBOMY peOpy, a OCHOBaHHE
oTpe3aeTcs 1Mo BceM pedpam, 3a UCKITFOUYSHHUEM OJTHOTO.

I'paHu MHOrOrpaHHMKAa — IJIOCKHE (PUTYPBI, KOTOPHIE Ha pa3BepTKE I'paHUYAT
no pedpam Te pebpa, Mo KOTOPHIM IPOM3BOJUIIOCH pa3pe3aHHe, Ha pa3BEpPTKe
MOBTOPSAIOTCS ABXKbl. OT/ENbHBIEC TPaHU HAa Pa3BEPTKE COMPUKACAIOTCS IO MPSIMBIM.

[TocTpoeHue pa3BepTKH NOBEPXHOCTH HAKJIOHHBIX TEl MOXHO (a HHOrAa
yA00HE) NpOU3BOAUTH METOJIOM 3aMEHBI TNIOCKOCTEHN MPOEKIIUNA.

Tema 7

Ilepeceuenue reomeTpruyecKMX TeJ NPOCHUPYIOLIMMH IIOCKOCTSMH.

MHOrorpaHHMKOM HAa3bIBA€TCSl MPOCTPAHCTBEHHas (Qurypa, OrpaHudyeHHas
3aMKHYTOM TOBEPXHOCTBIO, COCTOSIIEH M3 OTCEKOB IUIOCKOCTEH, MMEronmx (hopmy
MHOT'OYTOJIBHUKOB.

CTOpOHBI MHOTOYTOJILHUKOB 00pa3yioT pédpa, a MIOCKOCTH MHOTOYTOJbHUKOB -
rpaHd MHororpaHHuka. IloaTomy 3agady O OIPENENICHUIO JIMHUM INEPECEUCHUS
MIOBEPXHOCTM MHOIOIPAaHHHMKA IUIOCKOCTBIO MOXHO CBE€CTM K MHOTOKPAaTHOMY
PELICHUIO 3a/1a4l 10 HAXOXKICHUIO:

a) JIMHUM TIEPEeCEUYEHUsl BYX IUIOCKOCTEH (TpaHell MHOTOTpPAaHHHKA W CEKYIIeh
MIJIOCKOCTH ) UJTU

0) TOUKHM BCTpeuH NpsiMoH (p€0ep MHOTOrpaHHUKA) € CEKYIIEH MIOCKOCTHIO.

OCHOBHOM THUIIOBOM 3aJadeld HAa 3Ty TEMY B NPOTpaMMeE SIBJISETCS MOCTPOCHHE
CEUCHMSI TI0 TPEM 33JaHHBIM HAa T[OBEPXHOCTM MHOTOIPAaHHHUKA TOYKaM,
NPUHAJIEKAIIUM  CEKYIIEH IJIOCKOCTA. AJTOPUTM IOCTPOEHUS TAaKOrO CEYCHHS
CIIC YOI

1) BeIOMpaemM HanboJiee MOIXOAIIYI0 TPaHh MHOTOTPAHHUKA JJI TIOCTPOCHHS Ha
ee  IUIOCKOCTM  (Jlajmee  IUIOCKOCTh  OCHOBaHus)  (T.e.  IUIOCKOCTH K
KOTOpOU MIPUHAJICKUT BBIOpaHHAS rpaHb) ciena
CEeKyIIel mIocKocTu. [ maHHbIX 1enei HanboJee MOIXOIAIIEH SBIsSETCA TpaHb, Ha
pedpa KOTOpoi MOXKHO OMYCTUTD MPOCKITUIO OT KaXKI0M 3aJaHHOM TOYKH.

2)IpoenrpyeM KaxkIylo 3aJJaHHYI0 TOUKY Ha MIIOCKOCTh OCHOBaHUS. CyIlleCTBYET
JIBa BO3MOXHBIX BHJIa POCLIUPOBAHUS: LICHTPAJIBHOE U MapaJJIEIbHOE.



3)nepecekaeM MpsiMyro, 0Opa30BaHHYIO JABYMsl 3aJlaHHBIMM TOYKaMH, C MPSIMOM
00pa30BaHHON MPOEKIUSAMHU ITUX ke ToueK. [lonyyeHHass Touka MPUHAIJICKUT CIETy
CEKylIel MIOCKOCTH Ha IUIOCKOCTH OCHOBaHUsA. HaxoIuM BTOpYIO TOYKY M CTPOUM
IpsAMYIO (Clie] CeKYIEeH MIOCKOCTH).

4) nanee, nisi HAXOXKJACHHUS TOYEK IepecedeHus ¢ pedpaMu MHOTOTpaHHHUKA, OT
TOYKH  TEpPECCUCHUS pebpa C  TUIOCKOCTbIO  OCHOBaHHUS  MPOBOJUM
NPSAMYI0, MPOXOJAUIYI0 4Yepe3 MPOEKIHIO, 3aJaHHOW B YCIOBHM 3a1ayd TOYKU. OT
TOYKM TEPECEUCHHs] ATOM MNPsMOMl €O CIEAOM CEKyUIed IIOCKOCTH MPOBOJIUM
MPSAMYI0, IPOXOIAILYIO YEPE3 TOUKY, IPOEKIUS KOTOPOI MEpel STUM UCIOJIb30BaANIACh.
Ilepeceuenne 3TOMN IpsAMON c pedpom, Ha KOTOPOM UIIETCS
MEPECEUYEHUE C TIIOCKOCTBIO CEYEHUS, SIBIIIETCA HICKOMOM TOUKOM.

5) coenuHsIeM BCe HalJICHHBIC TOUKH.

B ceuenun Tena BpallleHUs TJIOCKOCTBIO MOJY4YaeTCs IUIOCKas KpHUBas JIMHUS.
OOBIYHO €€ CTPOST MO OTJAEIBHBIM TOYKaM, KOTOPbIE 3aTE€M COCIUHSIOT MEXKIY coO0M
IUTaBHOM KPHUBOW MO JeKady. TOuku, MO KOTOPBIM CTPOMTCS KpHUBasi, pa3feisiioT Ha
XapakTepHble (UX Ha3bIBalOT 0COOBIMU, OIIOPHBIMU) U IPOMEKYTOYHBIE.

K xapakrepHbIM OTHOCATCS: KpailHUE (caMasi BEpXHss M camasl HU3Kas, IpaBasi u
JeBasi, NajJbHAS U OJMMKHSIA); TOUKU TPAaHUIBl BUIAUMOCTH — OTACISAIONIUNE BUAUMYIO
4acTh KPHUBOW OT HEBUAMMOM; TOUYKH, JIEKAIIME HA KOHTYpPax IMEPECEKAOIIMXCS TE,
KOHIIBI OCEH 3JUINICA U BepIIMH napadossl U runepOosibl. Korma xapakTepHble TOUKU
OTCTOAT AAJIEKO JPYr OT Apyra, TO Al 0ojiee TOYHOTO BBISBIEHUS XOJa KPUBOMN
CTPOAT MPOMEXKYTOUHBIE TOUYKH, KOTOPbIE€ BEIOMPAIOTCS IIPOU3BOJILHO.

Hunuuap BpallleHWsT TEpeceKaeTcs IUIOCKOCThIO 10  OKPYXHOCTH, €CIH
IJIOCKOCTb MEPIEHIUKYISIPHA OCH; MO 3JUIUIICY — BO BCEX OCTAIBHBIX CIIydasiX.

CeueHue, nepneHANKYISIPHOE OCU Teja, Ha3bIBACTCA MePHEeHAMKYJJISIPHBIM WIH
HOPMAJIBHBIM (3TO OTHOCUTCS K Pa3IMYHOTO BHJIAa IWIMHIAPAM U IPU3MaMm).

IIpn nepeceyeHMM IMWIMHIpPA BpalICHUS IUIOCKOCTBIO, NapaJUIEIbHOW OCH
BpallleHus, MoIy4yaeTca napa npsaMbix. Eciu cexkyinas miockocTh NEpreHIuKyIspHa
OCHM BpalleHMs, TO B pPE3yJbTaTe CEUYEHUS LWIMHIPA 3TOW IUIOCKOCTBIO IMOIYYUTCS
OKpY>XHOCTh. B oOmiem ciydae, Korja cekymias IIJIOCKOCTh HAaKJIOHEHa K OCH
BpallleHUs] WINHJPA, B CEUEHNUN TOTYYUTCS DIUIHIIC.

6. Conep:kaHue pacueTHO-rpadpuuecKkux 3aJaHuii
Brimmonnenne PI'3 o aucuumiviHe mpoBOAUTCS CTYJIEHTAMH CAMOCTOSITENIBHO U

10/1 KOHTPOJIEM (M KOHCYJIBTALMEN) MpenoiaBaTes.

Tabnuua Ne 8 Coneprkanue pacueTHO-rpapuUecKux 3a1aHui

No HanmeHoBaHMEe MOTYJIS Kon- PacuetHo-Tpaduyeckue 3aaanus
BO
pagﬂena 4acoB
Bsanmuoe HOJIOKEHUE ABYX PI'3-1 «IlepecedyeHre IUIOCKOCTEH,
4 mwiockocteil.  [TocTpoenwue IMHAN | 4 3aJAHHEIX TPeyTONEHIKAMH.
nepeceueHuUs TIBYX TUTOCKOCTEH.
. [Toctpoenue MEepIEeHINKYIsIpa
[Tepecedyenre mpsSMONITMHUM c 5
IIOCKOCTBIO, 3aIaHHOM cenaMu 3aJTAHHOM BBICOTHI K TUTOCKOCTH)
, .
[lepeceyenne TMIIOCKOCTEH, 3aJaHHBIX A-3.
TUIOCKUMH (pUTYypamH.




Haxoxnenue JNEUCTBUTEILHOU
5 BENIMYMHBI OTPEe3Ka M IIOCcKoil (urypsl | 4 PI3-2  «Ompefenciue  BeMHTHHEI
crocodamMy  BpalleHwus, TepEMEHBI HBZ’FpaHHOFO erja. Onpenenerue
IUIOCKOCTEH, IUIOCKONIapaJUIEIbHBIM ACHCTBUTEIBHOH BCITIIHHEL
HepeMeIIeHuem. TpeyroiabHuKa» A-3.
PI'3-3 «IlepeceueHne MHOTrOrpaHHUKA
7 [TepeceyeHne MHOTOrpaHHUKOB 8 HPOELMPYIOLIEH ILUIOCKOCTBIO.
MPOCLUPYIOMUMHU MIOCKOCTSIMH. JlelictBuTenbHas BenWuMHA (DUTYPBI
ceueHus» A-3.
PI'3-4 «llepeceuenue Tena BpalleHUs
! 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

/. KpuTepnu oneHUBaHNUs Pe3yJIbTATOB 00y4eHUs
Tabmuua Ne 9 Kpurepuu orieHUBaHuUs pe3yNIbTaTOB 00yUYEHUs

OIIEHKa KpI/ITele/l OLICHUBAHMUA 110 JK3aMECHY

Bricokuni1 ypoBEHB «5» OLEHKY «OTJIMYHO» 3aCIIy’KUBAET CTYJEHT, OCBOHWBILIHIA
(OTJIMYHO) 3HaHUSA, YMEHHUS, KOMIETEHUUH U  TEOPETUUECKUI
MaTepuan 0e3 MpoOesoB; BBIMOJIHHUBIINK BCE 3aJlaHUA,
IPENyCMOTPEHHbIE Y4YEOHBIM TUIAHOM Ha  BBICOKOM

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

Cpennuii ypoBeHb «4»

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

MOJIHOCTHIO OCBOMBIIWIN 3HAHMS, YMEHUS, KOMIIETCHIIUU U
TEOPETUUYECKUM MaTepuai, yuyeOHbIC 3a/laHus HE OICHEHBI
MaKCUMaJIbHBIM  YHUCJIOM  Oa/ioB, B  OCHOBHOM
chopMHUpOBAIT TPAKTUIECKHE HABBIKH.




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

[IoporoBsiii ypoOBEHb
«3»
(Y1OBIIETBOPUTEIILHO)

MunuManbeHbiil ypoBeHb | OLIEHKY «HEYJIOBJIETBOPUTEIBLHO» 3aCIy>KHUBAET CTYICHT,
«2» HE OCBOUBIIUWA 3HAHUS, YMEHHUSA, KOMIIETEHUUU U
(HEeyIOBJICTBOPUTEIILHO) | TCOPETHYCCKUI  MaTepuall, ydeOHbIe  3aJaHus  HE
BBITIOJIHWJI, MPAKTUYECKUE HABBIKK HE C(HOPMHUPOBAHBI.

Kputepun onieHUBaHMSA 0 IK3aMEHY CTYJ€HTOB C OrPAHUYeHHBIMHI
BO3MOYKHOCTSIMU

OneHouyHbIE CpeACTBA Ui HWHBAJIMIOB M JIMIl C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH ~ 37I0POBBbSI  BBIOMPAIOTCSI C yYE€TOM UX  HHIWBUIYaJbHBIX
MCUXO(PU3NYECKUX OCOOEHHOCTEM.

— IpY HEOOXOAMMOCTH UHBAJIUJAM U JIUL[AM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU
3JI0pOBbsl MPEAOCTABISIETCS JOIMOJHUTENBHOE BpeMs JUIsl MOJATOTOBKM OTBETa Ha
DK3aMEHE;

— IIpY IPOBEJCHUH NPOILEAYphl OLICHUBAHUS PE3YIbTATOB O0YUEHUS] MHBAINIOB
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
3M0OpPOBbS W WHBAIMIOB TMpOLEAypa OICHUBAHHUS PE3YyJIbTATOB OOyUYEHUS TIO
JUCIMILTAHE MOXET MPOBOIUTHCS B HECKOJBKO ITAIOB.

[Ipouenypa olEeHUBaHUA PE3YJNbTATOB OOYYEHUS HWHBAIMIOB M JHUI C
OTPaHMYEHHBIMA  BO3MOXKHOCTSIMH ~ 3JI0pOBbS 10  JUCHUIUIMHE  (MOIYJIIO)
npeaycMaTpuBaeT IMpenocTaBieHne HHpopMaluu B (Gopmax, aJanTUPOBAaHHBIX K
OTPaHUYEHUSAM UX 3/I0POBbS U BOCIIPUATHS HHPOPMAIIIH:

JUis 11 ¢ HapyIIEeHUSIMU 3PEHUS:

— B TIeYaTHOM (popMe yBEIIMUEHHBIM IPUPTOM,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

JItst vl ¢ HApYIICHUSIMU CITyXa:

— B IIeyaTHOM (popme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

Jjist 11 ¢ HapyIIEHUSIMHA OTIOPHO-JIBUTATEIHLHOTO ammapara:

— B reyatHou opme,

— B (hopMe JIEKTPOHHOT'O TOKYMEHTA.

JlaHHBI TIEpeYeHh MOXKET OBITh KOHKPETH3HpPOBAH B 3aBHCHUMOCTH OT
KOHTHHT'€HTa 00yJaroluXCsl.




1.

9. YueOHO-MeTOANYECKOE O0ecIeYyeHne TUCINILITHHBI

9.1 YueOHasi 1uTepaTypa
YekmapeB, Anb0OepT AHaToibeBHY. HauepTarenbHas reoMeTpus W YepucHUC :
yueOHUK i By30B / A. A. UekmapeB. - 7-¢ u3J., UCHp. U J0m. - MOCKBa :
KOpaiit, 2020. - 423 c¢. - (Bwicmee o6pa3zoBanue). - URL:
https://urait.ru/bcode/449654 ; PexxuMm mocTyma: Ijisi aBTOPH3.II0JIb30BaTEIICH. -
ISBN 978-5-534-07024-8. - TekcT : IEKTPOHHBIN.

KoncrantunoB, Ausnekcern BnagumupoBuu. HaueprarenbHas reomerpust
yuebHoe nmocobue At By30B / A. B. Koncrantunos. - Mockasa : FOpaiit, 2020. -
389 c. - (Breicmee obpazoBanwme). - URL: https://www.urait.ru/bcode/446459
Pexum noctyna: ans aBTopu3. moib3zoBateneid. - ISBN 978-5-534-11939-8. -
TekcT : A3NEeKTPOHHBIN.

Jlo6anoBa, C.B. OcHoBBI HauepraTeabHOU reomeTpuu. [leprneHTuKyIsIpHOCTD
rCOMETPUYECKUX JJIEMEHTOB : ydeOHoe mocobue : [12+] / C.B. JlobaHoBa,
H.B. Bacuna. — Mocksa ; bepnun : Iupexr-Menua, 2020. — 70 c. : wi., Taba. —
Pexum JIOCTyIA: o MTOJIITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=573514 . — Bubmuorp.: c. 66. —
ISBN 978-5-4499-0599-4. — DOI 10.23681/573514. — TekcT : 31MeKTPOHHBIH.

CynpyH, JLM. OcHOBBI 4YepyeHHs] U HAYEPTATEIbHON T€OMETpUHU : ydyeOHOe
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.

Tapenxo, b.M1. Haueprarenbnas reometpus : Tekctsol yekiuit / b.W. Tapenko,
B.H. lllexypoB, M.E. Kupsruna ; MuHuctepctBo o00Opa3oBaHuUS UM HayKu
Poccun, ®enepanbHOoe ToOCygapCTBEHHOE OOJKETHOE 00pa3oBaTEIbHOE
yupexaeHue Bbwiciiero mpodeccruoHansHoro  oOpaszoBanus  «KazaHckuii
HAIMOHAJIBHBIM ~ MCCIIEIOBATEIbCKUM  TEXHOJOTMYECKUH  YHUBEPCHUTET». —
Kazanp : Kazanckuii  Hay4YHO-MCCIENOBATEIBCKUNA  TEXHOJIOTUYECKUN
yauepcuteT (KHUTY), 2014. — 116 c. : wi. — Pexxum goctyna: no noamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=428250. — ISBN 978-5-
7882-1554-9. — TekcT : 2JIEKTPOHHBIN.

MuponoBa, Po3za CemenoBHa. COOpHHMK 3aJlaHMil 10 WHXKCHEPHOM Tpaduke :
ydueOHOe mmocoOue ISl CTYJICHTOB CpedH. crell. y4deO. 3aBelleHuid. - 2-¢ U3,
ucrtp. - M. : Beicias mikona : Axkanemus, 2001. - 263 c. : un. - (CITIO). - ISBN
5060038025 : 75 p. 00 k.

Yexmapes, Anp0epT AHatonseBud. HaueprarenbHas reoMeTpusi, HHXXEHEepHas U
MamuHHas rpaduka : [Iporpamma, KOHTPOJIbHBIE 3aJJaHUSI U METOJ. yKa3aHUs


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

JUISL CTY/IEHTOB-320YHUKOB MH)KEHEPHO-TEXH. U nej. cnell. By3oB / [log pen. A.
A. Uekmapesa. - 2-e uzj., ucnp. - M. : Beiciias mikona, 2001. - 154 c. : un. - 29
p.- 90 k.

8. T'opnon, Brnagumup OcunoBuy. Kypc HaueprarenbHON reoMeTpuu : YueOHoe
nocobue s cryaeHtoB BTy3oB / [lox pex. B. O. 'opaona, YO. b. UBanosa. -
24-e u3n., crep. - M. : Beiciias mikona, 2000. - 272 c. : un. - bubnuorp.: c. 272.
- ISBN 5060035182 : 48 p. 10 k.

9. T'opnon, Bragumup Ocunosuu. COOpHUK 3agad MO Kypcy HauepTaTeIbHOU
reoMeTpun : YdeOHoe mocobwe mis ctyaeHtoB BTy3oB / Ilom pen. HO. b.
WBanoBa. - 7-¢ u3m., crep. - M. : Beicmas mkomna, 2000. - 320 c. : wr. - ISBN
5060035190 : 54 p.

9.2. Ilepuoanueckas Jureparypa
1. Ba3nl panabIx koMnannu «ct Belo» http://dlib.eastview.com
2. Daexrponnas oudmoreka GREBENNIKON.RU https://grebennikon.ru/

9.3. UHTepHeT-pecypcehbl, B TOM YHcJ/ie COBpeMeHHbIe MpodeccHoHATbHBIE 0a3bl

JAaHHBbIX H l/IH(l)OpMa]_[I/IOHHbIe CIIPaBOYHbBIC CUCTEMbI

Inekmponno-ouonuomeunsvie cucmemut (35C):
1. 9BC «lOPAUT» https://urait.ru/

3BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

IBC «BOOK.ru» https://www.book.ru

A w N

IBC «ZNANIUM.COM» www.znanium.com

5. 9BC «JIAHDb» https://e.lanbook.com

Ilpogheccuonanvnuie 6azvt Oannvlx

1.  Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. Kypuaasl nznareancra Wiley https://onlinelibrary.wiley.com/
4

5

Hayunas >1exTponnas 6udauorexa (HIB) http://www.elibrary.ru/
ITotHOTEKCTOBBIE APXUBBI BeAYLIHX 3al1aJHBIX HAYYHbIX KYpHAI10B HAa Poccuiickoi
mwiargopme HaydHbIX ;KypHaa0B HIUKOH http://archive.neicon.ru
6. HaunuonaabHass JJeKTPOHHasi OuOauMOTeKa (AOCTYHn K DJEKTPOHHOM  OHOIHMOTEKe
nuccepTtanuii Poccuiickoit rocynapcrsenHon oudnumorexu (PI'B) https://rusneb.ru/
7. Ilpe3maenrckasi oudanorexka um. b.H. Exbumna https://www.prlib.ru/
8.  Springer Journals: https://link.springer.com/

9.  Springer Journals Archive: https://link.springer.com/

10. Nature Journals: https://www.nature.com/

11.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

12.  Springer Materials: http://materials.springer.com/

13. Nano Database: https://nano.nature.com/

14.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/



http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.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/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/

15.  "Jlektopuym TB" http://www.lektorium.tv/
16. YuuBepcurerckas naipopmaunontas cucrema POCCHUS http://uisrussia.msu.ru

Hm[)opmauuouubte CRpaeovdHble cucmemasl

1. KouncyabTanT [Lmioc - cipaBoyHast mpaBoBasi cuctemMa (IOCTYII 110 JIOKAIbHOW CETH C
KOMIThIOTEPOB OMOIMOTEKH (huInana)

Pecypcuot c60000H020 0ocmyna

1. KuOepJlenunka http://cyberleninka.ru/;

2. MuHHCTepCTBO HAYKH U Bbicuiero oopazoBanusi Poccuiickoii ®enepanun
https://www.minobrnauki.gov.ru/;

3. ®enepanbublii mopraJ '"Poccuiickoe oopazoBanme’ http://www.edu.ru/;

4. HNudopmanuonnas cucrema "EqnHoe 0KHO JocTyna K o0pa3oBaTeJbHbIM pecypcam'
http://window.edu.ru/;

5. EnmHas ko/u1eKknus HU(POBbIX 00pa3oBaTeIbHBIX PeCYypPCoB http://school-collection.edu.ru/ .

6. IIpoexTt I'ocynapcTBeHHOro MHCTUTYTA Pycckoro sizbika uMeHu A.C. Ilymkuna
"Oo0pa3oBanue Ha pycckoM' https://pushkininstitute.ru/;

7. CunpaBo4Ho-uHopManHOHHBIN nopraJ "Pycckuii si3bIK" http://gramota.ru/;

8. Cury:k0a TeMaTH4YeCKHX TOJKOBBIX cJI0Bapei http://www.glossary.ru/;

9. CJuioBapu W YHIUKJIONEINH http://dic.academic.ru/;

10. OOpa3oBaTeabHbIil moprTaJ "Yueda' http://www.ucheba.com/;

11. 3axononpoexT "O0 ob6pazoBanum B Poccuiickoii @enepanuu''. Bonpocs n 0TBeTHI http://xn-
-273--84d1f.xn--plai/voprosy i otvety

Cobcmeennuvle r1eKmpoHHble 00pazoeameibhbvle u uHpopmayuonnwie pecypcol Kyol'y

1. Daexrponnbiii katajgor Hayunoii 6udamorexu Kyo6I'Y http://megapro.kubsu.ru/MegaPro/Web

2. DaexTpoHHas OmbamoTexka Tpyaos yyeHnbix KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOayJLHOIO JMHAMHYECKOr0 00y4eHHs http://moodle.kubsu.ru

4. ba3a y4eOHBIX IUIAHOB, Y4e0HO-MeTOAUYECKNX KOMILJIEKCOB, My0JMKauil 1 KOH(pepeHuuii

http://infoneeds.kubsu.ru/

5. bubiunorexa nHGOPMALHOHHBIX pecypcoB Kadeapbl HHPOPMALMOHHBIX 00pPa30BaTeJbHBIX
TEXHOJI0rui http://mschool.kubsu.ru;

6. OuiekTpoHHBIN apxuB 10KkyMeHTOB KyOI'Y http://docspace.kubsu.ru/
7. DJIeKTpOHHbIe oO0pa3oBaTesibHble pecypchl Kadeapbl HH(POPMAIMOHHBIX  CHCTEM U
TexHoJioruii B oOpaszoBannu KyOI'Y u HayuHo-meroamueckoro :xkypHaia '"IIIKOJIbBHBIE
I'OAbI" http://icdau.kubsu.ru/

9.4 MatepuajibHO-TEXHHYECKOE o0ecredeHrue TUCIMIIIHHBI.
MeToauyeckue YKa3aHusl AJsi O0y4AIOIIMXCH MO OCBOCHHI) JUCHMILIMHBI
(Monay.Jist)

CornacHo nmucbma MunmcTepcTBa oopazoBanus u Hayku PO No MOH-25486 ot
21.06.2017r «O pa3paboTKe aAanTHPOBAHHBIX OOPA30BATENBHBIX MPOTPAMMY -
Pa3paboTka amanTuBHOW TmporpaMMbl HEOOXOAWMa B cllydae HalW4yus B
o0pa3oBaTeNbHON OpPraHU3aIlii XOTs Obl OJHOTO OOYYaromIerocs ¢ OrpaHUYCHHBIMU
BO3MOYXHOCTSIMU 37TOPOBBSI.


http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

B ocBoeHMHM [OUCUMIUIMHBI HMHBAaJUMJAMH M JUUAMH C OTPAHUYEHHBIMU
BO3MOXHOCTSIMU 37I0pPOBbsl  OOJIBIIIOE 3HAYEHHWE HMMEET HHAMBHUAyalbHas yuyeOHas
paboTa (KOHCYJIbTAllUK) — IOMOJHUTENLHOE Pa3bsCHEHUE Y4eOHOT0 MaTepHalla.

NuauBuyalibHble KOHCYJIbTAIIUU 10 MPEAMETY SIBISIOTCS BaXXHBIM (haKTOPOM,
CIIOCOOCTBYIOLIUM WHAMBUIYATU3AMN O0yUYEHUS U YCTAHOBIICHUIO BOCIIUTATEIHLHOTO
KOHTaKTa MEXJy TMpernojaBaTe’leM M OO0ydyalolmMUMCs HWHBAJIMAOM WM JIUIIOM C
OTPaHUYCHHBIMH BO3MOKHOCTSMHU 3/I0POBBSI.

CucteMa 00yueHHS OCHOBBIBAETCS Ha PAlMOHATBLHOM COYETAHWU HECKOIBKHX
BUJIOB Yy4YEOHBIX 3aHATHH (B TEPBYIO oOuepenb, JCKIUA W MPaAKTHUYECKUX
(1abopaTopHbIX) 3aHATHI), paboTa HAa KOTOPHIX 00JIalaeT  ONpeAeICHHOM
CHEIUPUKOIM.

IHoaroroBka K JeKUMsIM.

3HAKOMCTBO C AUCUWIUIMHOW TPOMCXOJUT YK€ Ha NEPBOM JIEKUUH, TIE OT
TpeOyeTcss He MPOCTO BHHMAHHME, HO W CaMOCTOATEIbHOE O(OPMIICHHE KOHCIIEKTA.
KoHcnekTupoBanue JeKIUii — CIOKHBIA BUJT ayTUTOPHON pabOThI, TIPEAIOIaratoui
MHTECHCHUBHYIO YMCTBEHHYIO AESATEIbHOCTh CTyA€HTA. KOHCIEKT SIBISETCS MOJE3HBIM
TOTa, KOrJa 3alMCaHO caMo€ CcylecTBeHHoe. He Hajgo cTpeMuThbcs 3ammcarthb
JIOCJIOBHO BCIO JIEKIIMIO. Takoe «KOHCIIEKTUPOBAHHUE» MPUHOCUT OOJIbIlIE Bpeaa, YeM
noJib3el. llenecooOpa3Ho BHayasie MOHATh OCHOBHYIO MBICIIb, U3JIATaeMYI0 JIEKTOPOM,
a 3aTeM 3amnucarh ee. JKenaTenbHO 3amuch OCYIIECTBISATh HA OJHOM CTpaHUIIEC JIUCTa
WM OCTaBIissl TOJIS, HAa KOTOPBIX IMO3/HEE, MPH CaMOCTOSITEIbHOM paboTe C
KOHCIIEKTOM, MOXHO CJelaTh JOMOJHUTEIbHBIE 3aluCH, OTMETUTh HEMOHSTHBIC
MecTa.

KoHcnekT nekiuu jydiie MNoApa3AeisiTh Ha MYHKTHI, COOJI0/asi KPacHYIO
CTPOKY. DTOMY B OOJIBIIIOW CTENEHU OYyT CIOCOOCTBOBATH BOMPOCHI IJIaHa JICKIIHH,
NpeayiokeHHble mpernogaBareasiM. Crenyer oOpamaTh BHUMaHHWE Ha aKIEHTHI,
BBIBOJIBI, KOTOpBIC JI€NIaeT JIEKTOp, OTMedas Haubosjee BaKHbIE MOMEHTHI B
JIEKIIMOHHOM MaTtepuale 3aMEeYaHUsIMH «BaXKHO», «XOPOUIO 3alIOMHUTH» U T.N. MOKHO
JenaTh 3TO U C TMOMOIIBIO PA3HOLBETHBIX MApKEpPOB WIM PYyYeK, MNOAYEPKUBAS
TEPMUHBI U ONIPEICIICHHUS.

Paboras Hag KOHCIIEKTOM JIEKIMHM, BaM Bcerma HE0OXOOMMO HCIIOIL30BATh HE
TOJIbKO y4E€OHHUK, HO U Ty JIUTEPATypy, KOTOPYIO JOTOJHUTEIHHO PEKOMEHIIOBAI
nektop. IMeHHO Takasi cepbe3Hasi, KponoTiuBasi padoTa ¢ JEKIMOHHBIM MaTepruaioM
MO3BOJIUT TITyOOKO OBJIAJIETh TEOPETUUECKUM MaTEepUaIOM.

IHoaroroBka K NpakKTH4eCKUM (JIA00PATOPHBLIM) 3aAHATHUSIM.

[ToaroToBKy K KaXXIOMy MPAKTUYECKOMY 3aHSATUI0 HEOOXOAMMO HayaTh C
O3HAKOMJICHUA C IIJIAHOM MNPaKTUYECKOTO 3aHSTHSA, KOTOPBIM OTpa)xaeT COJEp:KaHue
MPEUIOKEHHON TeMbl. TIaTeapHOE MPOAYMBIBAHWE W H3YYEHHUE BOMIPOCOB IJIaHA
OCHOBBIBACTCS Ha MPOPabOTKE TEKYIEro Marepuaia JICKI[MH, a 3aTeM HW3Y4YCHUS
00s13aTEIHPHON U JTOTIOJHUTEIBLHOW JINTEpaTyphl, PEKOMEHIOBAHHON K JTaHHOW TeMe.
Bce HOBbIE MOHATHA TIO M3y4aeMOil TeMe He0OXOIUMO BBIYYUTh HAM3yCTh U BHECTU B
TJIOCCapHil, KOTOPBI 11eTIeCO00pa3HO BECTH C CAMOT0 Havaja U3ydeHHsl Kypca.

[ToaroToBka K 71a0OpPATOPHBIM 3aHATHSIM M MPAKTUKyMaM HOCHUT Pa3IMYHBIN
XapakTep, Kak IO COAECPKAHUID, TaK W MO CIO0XKHOCTH ucnonHeHus. [IpoBenenue
NPSMBIX U KOCBEHHBIX U3MEPEHUI MPEIOaaraeT AeTaJbHOE 3HAHUE U3MEPUTEIBbHBIX



npudOpOB, HMX BO3MOXXHOCTEHW, YMEHHE BHOCUTb CBOEBPEMEHHBIE IOIMPABKU s
noJiyueHusi 0osee TOYHBIX pe3ysbTaToB . MHorue nabopaTopHbie 3aHATUS TPEOYIOT
OOJNBIION  HCCNEAOBATENbCKON  pabOThl, U3YYEHHUS JOMOJIHUTEIbHOM HAy4YHOU
JUTEPATYPBL.

B mpouecce mOATrOTOBKM K MPAKTUYECKUM 3aHSATHUAM, HEOOXOJIUMO OOpaTUTh
0co00€e BHUMaHUE Ha CAMOCTOSITEIbHOE H3YYEHHUE PEKOMEHJOBAHHOW JIHUTEPATYPHI.
[Ipu Bce MONMHOTE KOHCIEKTUPOBAHUA JICKIIMM B HEM HEBO3MOXKHO H3JI0KUTH BECH
Martepuain. [loaTtomy camocTosTensHas paboTa ¢ yueOHUKaMH, y4eOHBIMHU TTOCOOUSIMH,
HAay4HOM, CIPAaBOYHOW JMTEPATypoOM, MaTepualaMy IEPUOAMYECKUX H3IaHUU H
WNuTtepneta siBnsercs Hanboee dPPEKTUBHBIM METOJIOM MOTYUCHHUS TOTOJTHUTEITHLHBIX
3HAHWH, TTO3BOJISICT 3HAYUTEIHPHO aKTUBU3UPOBATH MPOIIECC OBJIAICHUS HHPOPMAITUCH,
crocoOcTByeT 60Jee rimy00KOMYy YCBOSHHIO H3yd4aeMOro MaTepurara.

3amura J1a00paTOpHBIX PabOT OJDKHA MPOUCXOIUTH, KaK MPABUIIO, B Yachl,
OTBEJICHHBbIE Ha JiabopaTtopHble 3aHATHS. CTYIEHT MOXET OBITh JOMYLIEH K
cienyroiiei 1adbopatopHoit paboTe TOJIBKO B TOM CIIydae, €Cd Y HEro He 3allUIIeHO
He 6oJiee IBYX MPebIIyIINX padorT.

Pexomenaanuu mo padore ¢ JurepaTypoi.

Paboty ¢ nuteparypoil 1enecoo0pa3HO HavyaTh ¢ W3Y4YEHHs] OOIIMX padoT Mo
TEME, a TaKKe YUYEOHMKOB U y4eOHbIX mocoOuil. Jlaiee peKoMeHAyeTcsl MeperTH K
aHaJIM3y MOHOrpauil u cTaTed, paccMaTpUBAIOUIMX OTAENIbHBIE ACIEKThI MPOOJIEM,
M3y4aeMbIX B paMKax Kypca, a TakkKe O(UIMaIbHBIX MaTEpUAIOB U

HEOIMyOJIMKOBAHHBIX JTIOKYMEHTOB (Hay4YHO-HCCIIEIOBATEIIbCKUE paboTHhI,
JTUCCepTallii), B KOTOPBIX MOTYT COJEPXKAThCS OCHOBHBIE BOIPOCHI H3ydaeMOU
poOJIEMBI.

Paboty ¢ HCTOYHMKaMU HAJ0 HAYMHATH C O3HAKOMUTEIBHOIO YTEHUS, T.€.
IPOCMOTPETh TEKCT, BBIACISAS €ro CTPYKTypHbIE €AWHMIBL. lIpn 03HaKOMHUTEIBEHOM
YTEHUHU 3aKJIaJIkaMd OTMEYAalOTCsS TE€ CTpaHHUIBI, KOTOphIe TpeOyroT Ooiee
BHHUMATEJIBHOTO U3YUYEHUS.

B 3aBHCHMMOCTM OT pe3y/lbTaTOB O3HAKOMUTEIBHOTO YTEHUS BbIOMpaeTCs
JnanbHEeHImmii crnocod paboThl ¢ UCTOYHUKOM. Ecnu juist pasperieHus moCcTaBICHHON
3a1auu TpedyeTcss U3ydyeHrue HEKOTOPBIX (PpParMEeHTOB TEKCTa, TO UCIOIb3YETCS METO
BBIOOPOUYHOTO uTeHus. Ecnu B KHUre HET MOJIPOOHOTO OIJIABJIECHHUS, CIEyeT 00paTUTh
BHUMAaHHE YYCHUKA HA IPEIMETHBIC U UMEHHBIE YKA3aTENH.

N30panHbie (parMeHTHI WM BECh TEKCT (€CIU OH LEJIMKOM UMEET OTHOLIEHUE K
TeMe) TpeOYyIOT BAYMYUBOIO, HETOPOIUIMBOIO YTEHUS C «MBICIEHHON MPOpabOTKOI»
MaTepuana. Takoe 4YTeHHe NPEeaIoyaraeT BblAelieHHe: 1) rIaBHOrO B TEKCTe; 2)
OCHOBHBIX apryMeHTOB; 3) BbIBOAOB. Oco00e BHMMaHUE ClEeIyeT OOpaTUTh Ha TO,
BBITEKAET TE3UC U3 APTYMEHTOB HMJIU HET.

HeoOxoaumo Takke mpoaHaIU3UPOBaTh, KAaKUE U3 YTBEPXKIACHHUM aBTOpa HOCST
npo0JIeMaTUYHbIN, THIOTETUYECKUI XapaKTep, U YIOBUTh CKPBIThIE BOIIPOCHI.

[TonsiTHO, UTO yMeHHE TakuM 00pa3oM padOTaTh C TEKCTOM MPUXOIUT AAJEKO
He cpasy. Hamnyumumii cnoco® HayduThCsl BBIACNATH TJIABHOE B TEKCTE, yJIABIUBATh
MpoOJIeMaTUYHBIA XapaKTep YTBEPXKIACHUH, TaBaTh OIICHKY aBTOPCKON MO3UIIUU — ITO
CPaBHUTEIBHOE YTEHHE, B X0JI€ KOTOPOro Bbl 3HAKOMHUTECH C PA3IMYHBIMUA MHEHUSMU
N0 OJHOMY M TOMY € BOMNpPOCY, CPAaBHMBAETE BECOMOCTb U JOKA3aTE€IbHOCTh



apryMEHTOB CTOPOH M JIEJIA€Te BBIBOJ] O HAaUOOJIbIICH yOeIUTETbHOCTH TOW MM HHOM
TIO3UIIHH.

Ecnu B nuTepaType BCTpEUarOTCs pa3Hble TOYKH 3PEHUS MO TOMY WA HHOMY
BOIIPOCY H3-3a CJIOKHOCTH TPOIICIIINX COOBITHI M MPABOBBIX SBICHUMA, HEb3sI HUX
OTBEprath, He pa3oOpaBmmch. [Ipy HanMUMM PACXOXKICHUN MEXKIY aBTOpaMH
HEOOXOAMMO HaWTH PAIMOHAIBHOE 3€PHO Y KAXKIOTO M3 HHX, YTO TO3BOJHT TITy0Ke
YCBOUTH TPEAMET W3y4eHUss U Ooyiee KPUTHYHO OIICHWBATH HM3y4acMbIC BOIPOCHL.
3HaKOMSCh C OCOOBIMH TIO3HMIIUSIMH aBTOPOB, HYXXHO OIPEICNATh HMX CXOXKHE
CYXKJICHUSI, apTyMEHTBI, BBIBOJIBI, @ 3aT€M CPAaBHUBATh UX MEXIY COOOW M MPUMEHSThH
U3 HUX Ty, KOTOpas 0ojee yoenuTeabHa.

Crnenyromum dTarmoM padoThl € JIMTEPATYPHBIMH HWCTOYHHKAMHU SIBIISICTCS
CO3JIaHNE KOHCTIEKTOB, (PUKCHPYIOIIUX OCHOBHBIE TE3UCHI H apTYMEHTHI.

Takum oOpazom, mpu paboTe ¢ ICTOYHHKAMU H JIUTEPATYPOH BXKHO YMETh:

—  COIIOCTaBJIATh, CpaBHUBATh, KJIaCCU(UIIUPOBATh, rpyNnupoBaTh,
CHUCTEMaTU3UPOBAaTh MHOOPMALIMIO B COOTBETCTBHUU C ONPEACICHHOW YyueOHOM
3ajJaucii;

— 0000mare MOJIYYEHHYIO  HWH(OpMalMIO, OIEHHMBATh  MPOCIYIIAHHOE W
MIPOYUTAHHOE;

— (ukcupoBaTh OCHOBHOE COJIep)KaHHE COOoOIeHn; (HOopMyIupoBaTh, YCTHO U
UCbMEHHO, OCHOBHYIO HJICI0 COOOIIEHUsS; COCTaBJIATh IUJIaH, (OpMYyJIHpPOBATH
TE3UCHI;

— T'OTOBHUTDH U IIPC3CHTOBATH PA3BCPHYTHIC COO6IH€HI/IH THUIIA JOKJIaJda,

— pabotatb B pa3HbIX peXMMax (MHAMBUAYAJIbHO, B Mape, B Tpymme),
B3aMMOJIEUCTBYS IPYT C IPYroM;

— TO0Jb30BaThcs peepaTUBHBIMU U CIIPABOYHBIMU MaTEpHUATIAMU;

— KOHTPOJIUPOBATh CBOM JCHCTBUSI M JICUCTBUS CBOMX TOBApUILEH, OOBEKTUBHO
OLICHUBATh CBOM JICHCTBUS,

— o0pamaThcs 3a MOMOIIBIO, JOTOTHUTEIBHBIMU PA3bSICHEHUSIMHU K TIPETO1aBaTEeIo,
OPYTUM CTYIACHTaM;

— TMI0JIb30BaThCAd JIMHTBUCTUYECKOW WJIM KOHTEKCTYAJIBHOW HOTAIKOM, CIIOBapAMU
Pa3IMYHOTO XapaKTepa, pPa3jIUYHOrO poAa IMOACKA3KaMHU, OMOpaMH B TEKCTE
(KTrOUEBBIC CIIOBA, CTPYKTYpa TEKCTa, MpeaBapstoas nHhopMalus 1 Jp.);

— HCIOJB30BaTh MPU TOBOPEHHHM U THUCHbME Tepudpa3, CHHOHUMHUYHBIC CPEIICTBA,
CJIOBA-OMUCAHUs OOMIMX TOHATHNA, Pa3bICHEHHUS, MPUMEPHI, TOJKOBAHUS,
«CJIOBOTBOPYECTBO;

— TOBTOPSATh WX mnepedpasupoBaTh PEIUVIMKY COOECEIHMKAa B IOJITBEPKICHUU
MMOHUMAaHUSI €r0 BBICKA3bIBaHUSI UJIM BOIIPOCA;

— 00paTUThCs 3a MOMOIIIBLIO K cOOeCeAHUKY (YTOUHUTH BOIIPOC, MEPECTIPOCUTD U JIp.);



— UCHOJIb30BaThb MHUMHKY, XECTbl (BOOOIIE M B TEX CIy4asX, KOrJa sS3bIKOBBIX
CPEICTB HE XBaTaeT /Js BBIPAKEHUS TE€X WIM HMHBIX KOMMYHHMKAaTHBHBIX
HaMEepeHU).

IMoaroroBka K NpoMe:KyTOYHOM aTTeCTALMH.

[Tpu moAroTOBKE K MPOMEKYTOYHOM aTTECTAIlMU 11eJIeCO00pa3HO:

— BHHUMATEJbHO U3YYHUTh MEPEYEHb BOMPOCOB M ONPENEIUTH, B KAKMX MCTOYHHKAX
HaxoJATCs CBEJCHMSI, HEOOXOUMBIE JIJIsl OTBETA HA HUX;

— BHHMMATEJBHO ITPOYUTATh PEKOMEHAOBAHHYIO JIUTEPATYPY;

— COCTaBUTb KpAaTKUE KOHCIEKTHI OTBETOB (ILJIaHBI OTBETOB).

B ocBoeHMM JMCHMIUIMHBI HWHBAJIWJAMU M JIMIIAMH C OTPAHUYCHHBIMU
BO3MOXHOCTSIMU 37I0pPOBbsl  OOJIBIIIOE 3HAUYEHHE HUMEET HWHAMBUIYyaJbHas ydeOHas
pabota (KOHCYJIbTallUK) — IOMOJIHUTEILHOE pa3bsiICHEHUE Y4EOHOT0 MaTepurarna.

NuauBuyalibHble KOHCYJIbTAIIUU M0 MPEAMETY SIBISIOTCS BaXHBIM (haKTOPOM,
CHOCOOCTBYIOLIUM MHIUBUYaIN3alUU O0YYEHHUSI U YCTaHOBJICHUIO BOCIIUTATEILHOTO
KOHTaKTa MEXIy NpernojaBaTesieM U OO0y4arolIMMCs HMHBAJIUAOM WIH JIMIOM C
OTrpaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBBSI.

Tabnmuma Ne 10 MarepuanbHO-TEXHUYECKOE OOECIEUEHUE IO JUCHUILINHE
(MoayII0)

HaunmeHoBanue OcHalleHHOCTh IlepeyeHb JTMLEH3MOHHOTO
crenuaJIbHbIX crenuaJbHbIX MPOrPaMMHOI0
MOMeELIEeHNH MOMeLIEeHUH o0ecnieyeHnst

VYyeOnas ayauropus mia | O6opynoBanue:  nocka | He tpeOyertcs

IPOBEICHHUS ayJIuTOpHAas,

3aHATHUI  CEMHHApPCKOTO | YYEHUYECKHE CTOJIBI,

THUIIA; CTYJIbS

yueOHast ayIUTOPUS

MIPOMEXKYTOUHOU

aTTeCcTaluy;

yueOHast ayJIUTOPUS

IPyIIOBBIX U

WHJUBUTyaJIbHBIX;

KOHCYJIbTALIUI

Aynutopus Ne 402

353900

KpacHomapckuii  kpai,

r. HoBopoccuiick,

yin. KommyHucrrnueckas

Ne 36

YueOnast aymutopusi ais | Odopynosanme:  jgocka | WINRAR,

IIPOBEACHUS 3aHATUH | ayAUTOpHAS, ['ocynapcTBeHHBIN KOHTPAKT
JEKIIMOHHOTO TUIIA; | yYYEHUYECKHE ctodibl, | Ne13-OK/2008-3

y4eOHBIC ayJAUTOPUUN JUIS | TICPCOHATBHBIH MicrosoftWindowsServerStd
IIPOBEICHUS 3aHATUH | KOMIIBIOTED, 2003, I'ocynapcTBeHHbIM
CEMUHAPCKOI'0 TUIIA; MYJIbTUMEIUAHBIN KoHTpakT Nel3-OK/2008-2




yueOHas aynuropus | mpoektop, o3kpaH aius | (Homep JULEH3UN -
IPYIITOBBIX U | MpOeKIMOHHON TexHuku | 43725353)
WHIMBHTyaJIbHBIX cTyibsi,  dyekrponHbii | MicrosoftWindowsOffice
KOHCYJIbTAlIHIA; THUP, unaukarop | 2003 Pro, I'ocynapcTBEHHBIM
y4eOHbIE ayAUTOPUU IS | palUOAaKTUBHOCTU koHTpakT Nel3-OK/2008-3
npoBenenust  tekymero | (PAJEKC), muHa | (Homep JIMLICH3UU -
KOHTPOJIS U | TPAHCIIOPTHAS 43725353)
MIPOMEKYTOUHOU AJacTUYHAs, HOCHUJIKH
aTTeCTalluu; TKaHEBBIC MUC,
KOMILIEKT
VYuebHas ayauropus VH]JIUBUIYJIbHOM
Ne 403 TPaKIAHCKOM  3aIlMTHI,
353900 BOMCKOBOM npudop
KpacHomapckuii  Kpail, | XAMHUYECKOU pa3BeaKU
r. HoBopoccuiick,
yi1. KoMMmyHHCTHYECKAst
Neo 36
VYuebnas ayauropust s | O6opynoBaHuUe: He tpebyetcs
MPOBEICHUS 3aHATUN | ydeOHass MeOenb, J0cCKa
JIEKITMOHHOTO TUMa; | yueOHasl, y4eOHO-
y4yeOHasi ayAUTOPUM [IJIsl | HAIJISAIHbIC nocoowus,
MIPOBEICHUS 3aHSTUN | MOJLOEPTHI
CEMHUHAPCKOTO THIIA;
yueOHas ayIUTOPUS
TPYIIIOBBIX u
WHIBUY AJTbHBIX
KOHCYJIbTAIUM;
yueOHas ayIuTOPHH st
NPOBEAECHUS  TEKYIIEro
KOHTPOJIS u
MIPOMEXKYTOUHOU
aTTeCTalllH.
VYyeOnas aynutopus
Ne 305
353900
KpacHomapckuii  kpaii,
T. HoBopoccuiick,
yin. KommyHucrrnueckas
oM Ne 36
VYuebnas aynutopus | OGopymoBaHUE:! He tpebyercs
JUISl TIPOBEJICHUS 3aHATHH | TEIEBU30P,
JIEKITMOHHOTO THIIA; BUJICOMarHuTo(oH;

yueOHas ayuTopus st
IPOBEACHHUS

3aHATAN CEMHUHAPCKOTO
TUTIA,;

y4eOHO-HATJISIHbIC

nocooust (TeMaTu4ecKue
WLTIOCTpAIMK), ydeOHas
Me0enb, Mocka ydeOHas,




yueOHas ayIUTOpUs
IIPOMEKYTOUYHOU
aTTeCTalllH;

yueOHas ayIUTOpUs
IPYIIOBBIX u
VHJIUBUTY AJIbHBIX
KOHCYJIbTAlIH;

VYyeOnast aynutopus
Ne 306

353900
KpacHomapckuii  kpai,
T. HoBopoccuiick,

yi1. KommyHHCTHYECKas
oM Ne 36

CINIUT-CUCTEMA

VYyeOHnas ayJIUTOPHUS
JUISL TIPOBECHUS 3aHATUI
JIEKIIMOHHOTO THUIIA;
yueOHasl ayAuTOpUs IS
MIPOBEICHUS
3aHATUN CEMUHAPCKOTO
THUIIA;
yueOHas ayJIUTOPUS
IIPOMEXYTOUHOU
aTTeCTaluH;
yueOHas ayJIUTOPUS
IPyIIIOBBIX U
WUHIAUBUYAJIBHBIX
KOHCYJIbTAIUM;

VYyeOnast aynutopus
Ne 304
353900
KpacHomapckuii  kpai,
T. Hosopocculick,
yn. KommyHucrrnueckas
oM Ne 36

O6opynoBanue. yuyeOHO-
HaIJIsTHbIC nocoous
(Temaruyeckue
WUTIOCTpaIu), ydcOHas
Me0eb, MOIbOEPTHI

He tpebyercs

VYyebnas ayauropus s
MPOBEAECHUSA 3aHSTUN
JIEKITMOHHOTO THIIA,
yueOHasi ayauTOpUU ISt
MPOBEACHUSA 3aHSTUN
CEMHHAPCKOTO THUIIA;

yueOHas ayIUTOpUs
IPYMIOBBIX u
WH/IMBHTyaJIbHBIX
KOHCYJIbTAIUM;

yuyeOHas ayIuTOPUH IS

O6opynoBanue:
MYJIBTUMEAUUHBIN
IPOEKTOD,
MePCOHAJIbHBIN
KOMITBIOTED, yueOHas
mebenb, J0cKa ydeOHas,
y4eOHO-HAIJISIHbIC
nocooust (TeMaTu4ecKue
WJUTIOCTPALINH ),
IIPE3CHTAINH Ha
AIIEKTPOHHOM HOCHTEIE,

JKpaH,

WInRAR,

['ocynapcTBEHHBI KOHTPAKT
Nel13-OK/2008-3;
MicrosoftWindows XP,
['ocynapcTBeHHBI KOHTPAKT
Ne13-0OK/2008-3;
MicrosoftWindowsOffice
2003 Pro, I'ocynapcTBeHHBIM
koHTpakT Nel3-OK/2008-3
(Homep JULICH3UU -
43725353);




NPOBEACHUS  TEKYILEro | BRIXOJ B UHTEpHET, | KoHcynbTanT [Tmoc,
KOHTPOJIS U | CIUIUT-CUCTEMA JloroBop Nel177/948 oT
IPOMEKYTOYHOMN 18.05.2000.

aTTeCcTaluy;

VYyeOnas aynutopus

Ne 301

353900

KpacHomapckuit  kpan,

T. Hosopoccuiick,

yn. KommyHnucrrnueckas

oM Ne 36

VYuebnas ayauropus s | O6opynoBaHue: WInRAR,

IIPOBEICHUSA 3aHATUN | MYJIbTUMEIUMHBIN ['ocymapCTBEHHBIN KOHTPAKT
JIEKIIMOHHOTO TUIIA; | [IPOEKTOD, skpaH, | Nel13-OK/2008-3;

ydeOHas ayJAuTOPHUU IS | ICPCOHATBHBIH MicrosoftWindows XP,
IPOBEACHUS 3aHATUN | KOMITBIOTED, yueOHas | ['ocynapcTBeHHBINM KOHTPAKT
CEMHHApPCKOTO THUIIA; MeOenp, mocka ydeOnas, | Nel3-OK/2008-3;

yaeOHas ayauTopus | yaueOHO-HATTISAHBIE MicrosoftWindowsOffice
IPYMIIIOBBIX u | mocobusa (remarnueckue | 2003 Pro, I'ocynapcTBeHHBIN
VHJIABUIYAJIBHBIX WJUTIOCTPALIN), koHTpakT Nel3-OK/2008-3
KOHCYJIbTAIIH; MpE3EHTALUN Ha | (Homep JIALIEH3UA -
yaeOHasi ayJAWTOPHH IS | SJIEKTPOHHOM HocuTene, | 43725353);

MPOBEJICHUSI  TEKYILETO | BBIXOA B HUHTEpHET, | KoHCynbTaHT [Tmoc,
KOHTPOJIS U | CIUTUT-CUCTEMA JHoroBop Nel177/948 OT
IPOMEXKYTOYHOMN 18.05.2000.

aTTeCTallnH;

VYyeOnast aynutopus

Ne 302

353900

KpacHomapckuii  kpaii,

T. Hosopocculick,

yn. KommyHucrrnueckas

oM Ne 36

Jlnst caMocTOoATeNbHOM paboThl 00yYarouuxcsli MPeayCMOTPEHbI MOMENIEHUS,
YKOMILIEKTOBAHHBIE CIIEUAIM3UPOBAHHON MeOeNbl0, OCHAIIEHHbIE KOMIIBIOTEPHOMN
TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOUEHUS K ceTh «VHTepHeT» U obecrneueHuem
J0CTYTIa B AIEKTPOHHYIO HH(POPMAILIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

HaumenoBanue OcHallleHHOCTh IIepeuenn
MOMEIIEHUN IS MOMEIIEHUN IS JIULIEH3UOHHOTO
CaMOCTOSITeITbHOU CaMOCTOSITeIIbHOU MPOTPaMMHOTO
paboThl 0OYUYAKOIITUXCS paboThl 0OYUYAKOIITUXCS obecrnieueHus
[Tomemenue i | MeOenb: yueOHas | WINRAR,
CaMOCTOSITEJIbHOU MeOenb I'ocynapcTBeHHbIN
paboTel  oOyuaromuxcs | Kommiekr KOHTPAKT Nol3-




ayIuTopus
Ne 302
353900
KpacHomapckuii  kpaid,
T. HoBopoccuiick,

yn. KommyHucrrnueckas
oM Ne 36

CHeUaIn3upOBaHHOM
MeOen: KOMIbIOTEPHbIE
CTOJIBI

O6opynoBanue:
KOMITBIOTEpHAsl TEXHHUKa
C  TOAKIIOYEHHEM K
nH(pOPMaLIMOHHO-
KOMMYHHKAITUOHHOU
cetu  «MHTEepHeT» W
JOCTYTIOM B
AIIEKTPOHHYIO
uH(pOpMaIMOHHO-
00pa3oBaTeNbHYIO0 Cpely
o0OpazoBarenbHON
OpraHu3alllu,
KaMephl,
KOMMYHUKAIIMOHHOE
obopyioBaHue,
oOecrieunBaroIiee
JOCTYN K CETH WHTEPHET
(MpOBOAHOE COEIMHEHHE
u OecrpoBOJIHOE
COETMHEHHE 1o
texHoorun Wi-Fi)

BeO-

OK/2008-3;

MicrosoftWindows XP,
['ocymapcTBeHHBIM
KOHTPAKT Nel3-

OK/2008-3;

MicrosoftWindowsOffice
2003 Pro,
I'ocymapcTBeHHBIM
KOHTPAKT Nel3-
OK/2008-3 (Homep
aunen3un - 43725353);
Koncynprant [1mroc,
HoroBop Nel77/948 ot
18.05.2000.




