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1. Mecto mucummiuebl B cTpykrype OIl

JucuunnuHa «IIpoekTUBHAs W HEEBKJIMJIOBA T'€OMETPUM» OTHOCUTCS K TUCLUIUIMHAM YacTH,
dbopMupyeMoil  ydyaCTHHKaMH 0Opa30BaTENbHBIX OTHOINIECHWH, WpOrpaMMbl OakajlaBpuara IO
nanpasienuto 44.03.05 Ilemarormueckoe oOpaszoBanue (¢ AByMs mpodwisiMH MOATOTOBKH). OHa
U3Y4aeTcsi B CEIbMOM CEMECTpE U SIBISETCS OJHOM M3 OCHOBHBIX AMCLMILIMH, T.K. 3aBEpLIAET TaKue
Ba)XXHBIE KYPCHI Kak «JInHeitHas anredpa» u « AHaATUTHYECKAs TEOMETPHUS.

[Tpu n3ydyeHun NaHHOW MUCHUIUTMHBI HEOOXO MBI KOMIIETEHIIMH CTYJCHTOB, C(POPMHUPOBAHHBIC
IpU HW3YYEHUU TaKUX JUCUUIUIMH, Kak: «Marematuueckuil ananus», «JIuneitHas anreOpay,
«AHanutuueckas reometpus» u ap. Kypc noctpoen Tak, 4To0bl MOXKHO ObLIIO YIIIyOUTh U paCIIUPUTh

TOT 00BEM 3HAHUH, YTO OBLI IMOTyUEH NMPU U3YYECHUH BBIIICTIEPEUUCICHHBIX AUCIUTUINH.
N3yyenne Kypca OCHOBAaHO Ha TPAAWLMOHHBIX METOJAX BBICHIEH IIKOJBI, a TaKXe TECHOH
B3aMMOCBSI3U CO CMEKHBIMH KypCaMHU.

2. [lnanupyemble pe3yJbTaThl 00y4eHHUs MO TUCIUIJIHHE

Komnerenuus NuankaTopbl 10CTHIKEHUS
IIK-5.Cnocoben 3HaTbh: COBPEMEHHOE COCTOSIHUE U MEPCHEKTUBbI Pa3BUTHUS MATEMaTUKU
WCTIONB30BaTh  HAYYHBIC | KAK Y4eOHOW JWMCHUIUIMHBI, HANpPaBJICHUS Pa3BUTHUS IIKOJHHOTO
3HaHMS B MPEIMETHOM | MaTeMaTHUeCcKOro oOpa3oBaHUsS, TEOPETUYECKHE OCHOBBI OOyueHUs
obnactu (MareMaruka) B | MaTeMaTHKe, IPUHIIMIIBI TOCTPOSHHSI METOIMYECKON CHUCTEMBbI 00yUeHuUs
nporecce (HOPMUPOBAHUS | MATEMATHKE, OCHOBHBIC JIMHUHM IIKOJBHOTO Kypca MaTeMaTHKH, WX
peIMETHOM CTPYKTYPY, COJIep’)KaHUE U POJIb, dTANbl (JOPMHUPOBAHUS MATEMATHUECKIX
KOMTIETCHITUH MOHATUH, METOJUYECKHE TMOAXOABl K W3YYEHHUIO OCHOBHBIX TEM
oOyyaronuxcs B paMKax | IIKOJBHOTO Kypca MaTeMaTHKU;
peanu3anuu OCHOBHOHM | YMeTb:  aHANM3UpOBaTb U HUHTEPHPETHPOBATH  COJEp)KaHHE
0011e00pa30BaTEIHHOM MaTeMaTHYeCKUX TMOHITHH, TeopeM, 3aad, pa3padaThiBaTh (PparMeHTHI
IIPOrpaMMBbl YPOKOB, OpraHM30BbIBaTb OOpa30BaTENIbHBIA  Ipolecc OOydeHHs
MaTeMAaTUKEe, KOHCTPYUPOBATh METOJAUKY BBEICHMS NOHATUH, U3ydeHUs
TEOpeM, pPeLIeHUs 3a/ay;
Biaserb:  OCHOBHBIMM  INPUEMAMU  OpraHU3alUM  JIESATEIbHOCTH
IIKOJBHUKOB 10 M3Yy4YEHHIO MAaTEMAaTUKH, HaBbIKAMH pa3pabOTKu
METOJUKH M3Y4EHHUs YacTHBIX BOIPOCOB OOydYeHHs] MaTeMaTHKe,
U CCIIeI0BATEIbCKUMH METOJAMHU B IPO(PECCUOHATBHOM NS TEIbHOCTH.
IK-7 Cnoco6eH | 3HaTh: 0a30Bble MPUHLMUIBI IOCTAHOBKU €CTECTBEHHOHAYYHBIX 3aJay U
MaTeMaTU4YeCKU KJIACCUYECKUX 3a/lad MaTEeMaTHUKH, ONPE/ENeHHUs OCHOBHBIX NOHATUH U
KOPPEKTHO CTaBUTh | J0KA3aTEJIbCTBA TEOPEM [0 OCHOBHBIM Pa3JiellaM MaTeMaTHKH;
€CTECTBEHHOHAYYHbIE YMerThb: pemaTth OCHOBHbIE THIIBI MaTeMaTHUECKUX 3ajad, JOoKa3aTb
3aJjaud U KIJIACCHYECKHE | yTBEepxkKJIeHHUe, CHOpMYIUPOBaTh PE3yJbTaT, YBUJIETh €r0 CIEACTBUS;
3aJjauu MaTeMaTuky, | Bjaagers: NepBUYHBIMM HaBbIKAMU INPUMEHEHUS MaTeMaTHYECKOIo
CTpOro JI0Ka3aTh | ammapara K pELICHUI0O KOHKPETHBIX 3a/ad U3 pa3IM4yHbIX obsacteit
YTBEP)K/CHHUE, NPUKJIaJHOM MaTeMaTUKU U HHPOPMATUKH.
copMyIupoBaTh
pe3yibTar, YBUJIETD
CIIEICTBUSL  TOJY4YEHHOTO
pe3yibTara

3. Coaep:xxanue AUCHUNIMHBI

1. Bo3HUKHOBeHHe NPOeKTHMBHOI reomerpum. lleHTpanbHoe mnpoektupoBanue. Ilpenmer

po €KTUBHOM reoMeTpuu.

2. AkcuoMaTH4yecKoe omnpeaejieHHe MPOEKTHBHOIO NMPOCTpaHcTBAa. Mojenu NpOeKTUBHOU
IIPSIMOM ¥ ITPOEKTUBHOM IUIOCKOCTH.

3. IlpoekTHBHBbIEe KOOPAMHATHI. [IpOEKTHBHBIE KOOPAMHATHI HAa MPOEKTHBHON MpsMOMl u
IIPOEKTUBHOM MIOCKOCTH. OTHOPOIHBIE U HEOTHOPOIHBIE KOOPANHATHI HA PAaCIIMPEHHON NPSIMOM U Ha




pacCIIMPEHHOM MIIOCKOCTH.

4. IlapamMeTpuyecKkne ypaBHeHHUs NPSIMOM. YpaBHEHUE NPSIMON IO ABYM TOYKaM. YpaBHEHUE
MIPOEKTUBHOM MPSAMOIA B KOOPAWHATHOM (hopme.

5. Ilpeodpa3oBaHyne NPOEKTUBHBIX KOOPAMHAT Ha MPOEKTUBHOM MPSAMOIl U HA NPOEKTUBHOMN
IIJIOCKOCTH.

6. punuun nBoiicrBeHHocTH. Teopema Jlezapra.

7. CaoxHoe oTHomeHne. CI0KHOE OTHOIIEHHUE YETHIPEX TOUEK MPSMON U CII0)KHOE OTHOLLIEHUE
YeThIPEX MPSAMBIX ITyUKa.

8. IlpoekTHBHBIE NPe0dpa3oBaHus MJIOCKOCTH U MPsAMOii. MIHBapraHTHBIE TOYKU U TPSMBIE.
I'pynna npoexkTUBHBIX peoOpa3zoBaHUM.

9. 'apMoHMYecKasi YeTBepKa ToyeK. CBOICTBA MOJIHOTO YETHIPEXBEPIIMHHUKA M €T0O CBS3b C
rapMOHHYECKON YETBEPKOM TOYEK.

10. Jluauu BTOpOro mnopsiaka. JluHUM BTOpOrO TOpsAKa (KBAJAPHKH) Ha MPOEKTHBHON
IJIOCKOCTH U UX Kiaccuukanus. BzanmHoe pacnonoxkenre npsMoi U KBaJpuKU.

11. Mourochl U mosApbl. OCHOBHBIE CBOWMCTBA MOTIOCOB U ToJisAp. [lonspuTert.

12. Teopems! L Teiinepa, [lackanst u Bpuanmona. [penensubie cnydan Teopemsl [lackans u
TeopeMsl bpuanmoHa.

13. O6mue Bompochl aKCHOMATUKH. MoJiens ciucTeMbl akcoM. OCHOBHBIE CBOWCTBA CHCTEMBI
akcuoM. Mcropuyeckuit ouepk ocHOBaHUS reomerpuu. ['unepbonuyeckas reomerpus JloGaueBckoro.
OmnunTudeckas reomerpus Pumana.

14. OcHoBHbIe dakThl reomerpun Jlo6aueBckoro. Axkcruoma napaienbHoctu JloGaueBckoro.
Onpenenenue mnapamwienbHbIX MOpsMbIXx 1o JlobGaueBckomy. Ilpu3Hak mapaiienbHOCTH.  YTom
napajuieNbHOCTH. TpeyroabHUKU U YETHIPEXYTOJIbHUKH Ha MI0ockocTH JlobaueBckoro.

15. DaemenTsl cepuyeckoil reomerpuu. OJEeMEHTapHas TeoMmMeTpusi Ha  cdepe.
JIByyroapHUKA M TpEyroabHUKd. PaccrosHue Mexay Todkamu. IIpsAMOYrosnbHbBIE TPEyroJbHUKH.
Teopema ITudaropa. Teopema cHHYCOB 1 KOCHHYCOB.

4. TeMaTH4YeCKMI IJIaH

Ne Paznensl u Bcero DopMBbI 3aHATUH

n/n TEMBI YacoB | JICKIIMH | MPAKTHUYECKUE | CaMOCTOSTEIbHAs
3aHATHUS paborta

1 Bo3HukHOBeHUE MPOEKTUBHOM
FEOMETPHH. LlenTpansHOE
MIPOEKTUPOBAHHUE. [Ipenmer
MIPOEKTUBHON T€OMETPHUH.

2 | AkcuomaTuueckoe ompeseneHue
MIPOEKTUBHOTO MTPOCTPAHCTBA.

Moienu npoeKTUBHOM MPAMOM 1
MIPOEKTUBHOMN TJIOCKOCTH.

3 | [IpoexTtuBHBIE KOOPIUHATHI Ha
MIPOEKTUBHON MPSIMOW W MPOEKTHBHON
IJIOCKOCTH.

OnHopoHBIE " HEOJTHOPOIHbIE
KOOpJUHATHl HA PaCHIMPEHHON MPsIMON
Y Ha pacHIMPEHHOMN MJIOCKOCTH.

4 | IlapameTprueckue ypaBHEHHs MPsIMOH,
YPaBHEHHUE MPSAMOM IO ABYM TOYKAM.
YpaBHEHHE NIPOCKTUBHOM IpPSIMOU B
KOOpAMHATHOM Qopme.

5 | IIpeoGpazoBanue MIPOEKTUBHBIX
KOOpJIMHAT Ha MPOEKTUBHOW MpPSIMON U 4 2 1 1
Ha MPOEKTUBHON MJIIOCKOCTH




6 | [lpunoun aBoiicTBeHHOCTH. Teopema
[e3apra.

7 | Cno)XxHOE€ OTHOILIEHUE YETHIPEX TOYEK
IpsIMOM U CJO0XKHOE  OTHOIIEHHE 6 4 1 1
YeThIpeX NPSMBIX ITYUKa.

8 | IIpoexTuBHBIC npeoOpazoBaHus
IJIOCKOCTH W NpsMoW. MHBapuaHTHBIE
TOYKHU u IpsIMBIE. I'pynna
MIPOEKTUBHBIX NMPEOOPA30BAHUN.

9 | 'apMoHMuecKass ~ 4YeTBEpKAa  TOYEK.
CaoiicTBa IIOJIHOTO
YETBIPEXBEPIIMHHUKA U €r0 CBA3b C
rapMOHMYECKON YETBEPKON TOYEK.

10 | Jluaun BTOPOTO nopsiaka  Ha
MPOEKTUBHOW  TUIOCKOCTH M UX 5 2 1 2
KJaccuukanus.

11 | Iomrockl u nosspsl. [onspurer. 5) 2 1 2

12 | Teopemsr Ulreitnepa wu Ilackams u
bpuanmona

13 | Obmue BOITPOCHI AKCHOMATHKH.
Ucropudeckuit ouepk 000CHOBaHUS 5 2 1 2
TCOMETPHH.

14 | OcHoBHbIE (bakThI reoMeTpUn
6 2 2 2
JloGaueBcKoro.

15 | DnemeHTsI chepruuecKkol TEOMETPHUHN. 5 2 1 2

UTOI'O | 72 32 16 24

5. Buabl o0pa3oBaTesibHOM AeITeJIbHOCTH

3aHATHA JTeKIHOHHOIO THIIA

1. Bo3HukHOBeHHe TNIPOeKTHBHOM reomerpum.llapanienbHoe NpPOEKTUPOBAHME U €O
IIpocTedInne CBOMCTBA. LleHTpalbHOE NPOEKTUPOBAHME U €r0 OCHOBHBIE CBOMCTBA. TeopeTuko-
IPYNIIOBOM NOJIXO0J B TEOMETPHUHU.

2. AkcHoMaTH4ecKoe onpeejeHHe IPOEKTHBHOIO NpocTpaHcTBa. [IpoekTHBHAs IJIOCKOCTD
U €€ MPOCTEeHIINE CBOMCTBA. AKCMOMATHYECKOE ONPEACICHUE IIPOEKTUBHOTO POCTPAHCTBA.

3. IIpoekTuBHBIe KOOPAMHATHI.IIpOEKTHBHbIE CCTEMBI KOOPAUHAT Ha MPOEKTUBHOM MpsAMON
U Ha IPOEKTUBHOM MI0CKOCTH. O1HOpO IHbIE aQPUHHBIE KOOPAUHATHI.

4. TlapaMeTpu4yecKkHe YpPaBHeHHSI NPSAMOM.YCIOBUE KOJUIMHEAPHOCTH TpPEX TOYEK.
YpaBHEHME U KOOPAUHATHI IIPOEKTUBHOM MIPSIMON. Y paBHEHUE IIy4Ka IPSAMBbIX.

5. IIpeoOpa3oBanue NMpoeKTUBHBIX koopauHaT.IIpeoOpa3oBaHue MPOEKTUBHBIX KOOPIUHAT
Ha IIPOEKTUBHOM NPSAMON U Ha IPOEKTUBHOM IJIOCKOCTH.

6. Ilpunuun aBoiicTBeHHOCTH.[IpsiMble M KpHBbIE BTOPOrO MOPSJIKA B OJHOPOIHBIX
appuHHBIX KoopanHaTax. [IpyHIMI TBOMCTBEHHOCTH MPOEKTUBHOM miiockocT. Teopema Jle3apra.

7-8.Ci0:xkH0e oTHOmeHHe.ClI0)KHOE OTHOLIEHHWE YEThIpeX TOYeK IPOEKTUBHOW MpsIMON W
YeThIpeX NPsAMBIX IIy4Ka U UX CBOMCTBA.

9. IIpoexkTHBHBIe NMpeodpa3oBaHus MJIOCKOCTH W NpsiMOi. [IpoekTuBHbIE MTpeoOpa3zoBaHus
IIJIOCKOCTH U IPSMOM.

10. I'apmonnyeckasi veTBepka ToYeK. [apMoHMyeckas dYeTBepka Todek. IlomHbIi
YETBIPEXBEPIIMHHUK U €ro TrapMOHHMYECKHE CBOWCTBA. IIpoeKTMBHBIE U  IIEPCIEKTUBHBIE
npeoOpazoBanus. Teopema [lanHa.

11. Jluauu BTOpPOro mnopsiaka. JIMHUM BTOpPOro mOpsAKa (KBaJpUKH) HA MPOCKTHUBHOMN
IUIOCKOCTHU U uX Kiaccugukanus. [IpuBeneHne ypaBHeHUS KBaJpUKU K KAHOHUYECKOMY BUJLY.

12. Moarcel 1 moJsipbl. [101t0CH U ONAPBI M KX OCHOBHBIE CBOKCTBA.




13. Teopemsi IlTeiinepa, Ilackana u bpuanmona. Teopema Illreiinepa, Ilackans u
bpuanmona.

14. O6mue Bonpochl akcuomaTuku. OOIIKE BOIIPOCHl aKkCMOMATUKU. McTropuueckuii s3kcKypc
B 000CHOBaHHS T€OMETPHH.

15. OcHoBHble (pakTbl reomerpun JlodaueBckoro. O030p OCHOBHBIX (PAKTOB TE€OMETPUHU
Jlo6aueBckoro.

16. DueMeHTBI chpepryeckoii reomeTpun. DIEMEHTH CHEPUIECKON TEOMETPHUH.

3angarus CEMUHAPCKOIo THIIA

3ajaHusl K NpPaKTUYECKUM 3aHATUsAM cojepxarcs B kHure Ilessnep C.JI., llamenko M.M.
3a1auHUK-TIPAKTUKYM TI0 IpOeKTHBHOM reomeTpun. —M.: [Ipocsemienue, 1982.
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1.
2.

IIpakTnueckoe 3ansTue Ne 1.
[TapannenbHoe U IEHTPaAJIbHOE MPOEKTUPOBAHMS U UX OCHOBHbBIE CBOMCTBA.

. IIpoexTrBHBIE NpsIMas U MJIOCKOCTh M UX MTPOCTEUILINE CBOMCTBA.

IMpakTnuyeckoe 3ausiTue Ne 2.
[IpoextuBHBIC cucTeMbl koopauHatT. OgHOopoaHbIe ad(UHHBIE KOOPIUHATHI.

. YCIOBUS KOJUIMHEAPHOCTH TPEX TOYEK. YPAaBHEHHE M KOOPAMHATHI MPOECKTUBHOM IPSMOM.

VYpaBHEHHE ITydKa IPSIMBIX.

IMpakTnyeckoe 3ansiTue Ne 3.

[IpeobpazoBaHme MPOESKTUBHBIX KOOPINHAT.
[Ipsimble U KpHUBBIE BTOPOTO MOPSJKa B OJHOPOIHBIX adPuHHBIX KoopauHartax. [IpuHImn
nBoucTBeHHOCTH. Teopema Jle3apra.

IpakTuyeckoe 3ansaTue Ne 4,

CI105)kHO€ OTHOIIEHUE YEThIPEX TOUEK MPOCKTUBHOM MPSIMOM U €ro CBOMCTBA.
[IpoexTuBHBIC TpeoOpazoBaHMsI MPSIMOU U TIOCKOCTH. KoJmmHeamu 1 Koppessiuu.

IIpakTuyeckoe 3ansTue Ne 5.

FapMOHI/ILIeCKI/Ie YETBEPKH TOYCK.
IlomHbrit YETBIPEXBEPIIMHHUK U €I'0 TapMOHHNYCCKUEC CBOMCTBA.

IIpakTuyeckoe 3ansaTue Ne 6.
JIuHUM BTOPOTO MOPsiIKa (KBAJAPUKH) HA IPOSKTUBHOM TUIOCKOCTH U MX KJIACCHU(HUKAIIHSL.

. HpI/IBeI[eHI/Ie YpaBHCHUS KBAAPUKHU K KAHOHUYCCKOMY BHUAY.

IIpakTuyeckoe 3ansaTue Ne 7.
[Tosroc ¥ MOJISIPBI ¥ UX OCHOBHBIC CBOWCTBA.

. OBanbHEIC KBaApHUKHU U KOPPEIAINUN.

IIpakTnyeckoe 3ansiTue Ne 8.
Teopema IlIteitnepa. Teopemsl [Tackans u bpuaHioHa U UX NpeeIbHBIE CIydYau.
OneMeHTapHas reomeTpus Ha cepe. JByyroiabHUKH U TPEYTOJbHUKH.

CamocrosiTesibHast padora

Texymas camocrosiTenbHas paOoTa HampaBlieHa Ha YriyOleHue M 3akperjieHHe 3HaHuH
CTYIEHTOB M DPa3BUTHE MX IpakTHYecKHMX yMeHui. OHa 3akitoyaercs B paboTe ¢ JIEKIMOHHBIMU
MaTepualaMH, IOHCKe W 0030pe JUTepaTypbl U D3JIEKTPOHHBIX HCTOYHHUKOB, HH(OpMAIUHM 10



3aJJaHHBIM TEMaM Kypca, ONEepexkaromieil caMOCTOATEIbHOW paboTe, B N3YUYEeHHH TeM, BHIHECEHHBIX Ha
CaMOCTOSTEIIbHYIO TPOPAOOTKY, MOATOTOBKE K Ja0OPATOPHBIM 3aHATHSIM.
CamocTosTenbpHas BHEAYAUTOPHAs paboTa CTyJJEHTOB COCTOUT B:
e mpopaldOTKe JEKIMOHHOIO MaTepHuana, COCTABICHUM KOHCHEKTa JIEKIMH IO Temaw,
BBIHCCCHHBIM Ha CaAMOCTOSATCIIbHOC N3YUCHUC,
®  BBIIIOJTHECHUHN JOMAaIIHUX 3aIlaHI/If/'I.

Tembl /ISl CAMOCTOATEIBLHOI0 H3YYECHUSA
1. IlenTpaibHOE NPOEKTUPOBAHUE.
2. OmHOpOAHBIE W HEOJHOPOIHBIE KOOPAMHATHI HA PACIIMPEHHON MPSAMOW W Ha pacIIUpEeHHOU
IIJIOCKOCTH.
[Ipumenenue Teopemser/le3apra.
['pynna npoeKTUBHBIX PEOOpa30OBaHUM.
OcHOBHBIE CBOMCTBA MOJIFOCOB H TOJISIP.
[Ipumenenue teopemsl [lackans.
[Ipumenenne Teopemsl bpuanioHa.
Hcropuueckuii ouepk OCHOBaHUS FEOMETPHH.
Onnunrtuyeckas reometpus Pumana.
10 Onpenenenre napajuieabHbIX IPSIMBIX 110 JIo6aueBcKOMYy.
11. DnemenTapHas reoMeTpus Ha cdepe.

©ENO OIS W

6. Kputepuu oleHMBaHUSA Pe3yJIbTATOB OCBOCHUS M CIUIINHbBI

6.1. OnleHOYHbBIE CPEACTBA U KPUTEPUN OLIEHMBAHMS I TeKYIIel aTTecTalun
Teopernyeckue BONpPOCHI

Bo3HuKHOBEHHE TPOEKTUBHOW F€OMETPHHU.
LenTpanbHoe mpoekTupoBanue. [IpeaMer mpoeKTUBHOM reOMETPUH.
AKCHOMaTHYECKOE OINPEAEIIEHUE MPOEKTUBHOIO MPOCTPAHCTBA.
Moieny npoeKTUBHOM MPAMON M MPOEKTUBHOM MIIOCKOCTH.
[IpoextuBHble KOOpAMHATHL. [IpoeKkTHBHBIE KOOpPAMHATHI HA IPOEKTUBHOW MpPAMOU H
MIPOEKTUBHOMU IJIOCKOCTH.

6. OaHOpo/HBIE M HEOJHOPOIHBIE KOOPAMHATHI Ha PACHIMPEHHOM MPSAMOI M Ha pacIIUpEeHHOM
IIJIOCKOCTH.

7. Ilapamerpuueckue ypaBHEHUS MPSIMOA.

8. YpaBHEHHE NPSIMOH IO IBYM TOYKaM.

9. VYpaBHeHHE MPOESKTHUBHON MPSIMON B KOOPAMHATHOM (popme.

10.ITpeobpazoBaHre MPOEKTUBHBIX KOOPIMHAT HA MPOEKTUBHOM MPSAMOM M HA MPOCKTUBHOM
IIJIOCKOCTH.

11.TTpunuun ngBorictBeHHOCTH. Teopema Jle3apra.

12.CnosxHnoe oTHomieHne. CI0KHOE OTHOIIEHUE YEThIPEX TOUYEK MPSAMOI U CI0KHOE OTHOLICHHE
YEThIpEX MPAMBIX ITyUKa.

13.IIpoexTuBHBIE MPE0OPa30BAHUS MIIOCKOCTH U MPSIMOH.

14.VluBapuaHTHBIE TOUKH U IPSIMBIE.

15.I'pynna npoeKTUBHBIX TPeoOpa3oBaHUM.

16.I'apmMoHMYecKas YeTBEpPKa TOYEK.

17.CBoiicTBa MOJIHOTO YETHIPEXBEPIINHHUKA U €0 CBA3b C TAPMOHUYECKOM YETBEPKOM TOUEK.

18. JIunuu BTOpPOrO HOpPSIKA.

19.JIunuu BTOpOrO Mopsiaka (KBaJpuK1) Ha MPOEKTUBHOM MIOCKOCTU M UX KIacCU(UKAIIHSL.

20.B3anMHO€ pacnosokKeHne NpsIMON U KBaJpUKH.

21.TTonroChl ¥ OMSPHI.

22.0OcHOBHBIE CBOMCTBA M0JI0COB U NoJisip. [lonspurer.

23.Teopewmsr Lteitnepa, [Tackans u bpuanmona.

oo E



24 IlpenensHble cydan Teopemsl [lackans u Teopemsl bpuanmona.

25.00m11e BOIpoChl aKCHOMATUKU. MOJIeNIb CUCTEMBI aKCHOM.

26.0OCHOBHBIE CBOWCTBA CUCTEMBI aKCHOM.

27.Vcropuyeckuii 0OuepK OCHOBAHHS T€OMETPHUH.

28.I'unepbonmueckas reomerpus JlobaueBckoro.

29.0nnunTryeckas reometpusi Pumana.

30.0OcHoBHBbIE (akTh TeomeTpun JIo6aueBCKOTo.

31.Axcnoma mapamiensHoctn JloGaueBckoro. OrmpeneneHue NapaieNbHBIX NPSIMBIX 10
JloGaueBckoMy.

32.1lpu3Hak napayuieIbHOCTH MPSAMBIX 110 JIobaueBckoMy. YT0J apauieIbHOCTH.

33.TpeyroabHUKH U YETHIPEXYrOJIBHUKH Ha TIOCKOCTH JIo6aueBCKOToO.

34.DOnemMeHThI c(hepruecKoi TeOMETPHUH.

35.0nemenTapHas reoMeTpus Ha cepe. J{ByyroJIbHUKA U TPEYTOTbHUKH.

36.PaccrosHue Mexy Toukamu. [IpsmMoyronsHbie TpeyroasHuku. Teopema [Mudaropa. Teopema
CHHYCOB U KOCHHYCOB.

KpuTepml OICHUBAHHUA TEOPETUIECCKHUX BOIIPOCOB

1. Hopwmbl olleHMBaHHS OTBETOB HA TEOPETUYECKUE BOITPOCHI
No /it Teopernuecknii Bompoc KonmyectBo 6amios (*)
1 JlaH KpaTKuil OTBET Ha IOCTaBJICHHBIN 1 Gamn
BOTIPOC
2 Jlan pa3BepHYTHII OTBET Ha BOIpPOC C 2 Ganna
aHAJIN30M PEe3yIbTaTOB

(*) Bo3moskHa rpanarnus B 0,25 Gasia.

2. lllkama omnenuBaHus. OIlEHKAa «3a4TEHO» 3a OTBETHI Ha TEOPETHUYECKHE BOIPOCHI
BBICTABIIACTCS, €CIM HaOpaHO HEe MeHee 3 Oa/UIOB IPH OTBETE HAa TPH BOIMPOCA, B NMPOTUBHOM
cllydae BBICTABIISICTCS «HE 3aYTCHOY.

KonTpoasHasipadora

BAPUAHT 1

1. IocrpouTts B penepe R= (E1, Ez, E) Touky M (1: -3), B pentepe R= (E3, E., E) Touxy N (1: 2).

2. Haiitu To4Ky nepecedeHust mpsaMbIX 2X; — Xo + 3X3 = 0, X3 + X2 —2X3 =0 u ypaBHEHHE
npsimoit AB, rae B (1: -1: 0).

3. Yoemutbes, uro Toukn A (1: 2: 4), B (3: 5: 1), C(-1: -1: 7), 3aganHble B IPOCKTHBHOMN CHCTEME
KOOPJMHAT, JIS)KaT Ha OJHOM npsiMoi. Halitu koopauHaTel Touku D, mpuHamiexanieid Toi mpsMoi u
yIoBIieTBOpsoiei cooTHomenuio (AB, CD) = 3.

4. ]JlaHa KBaJipuKa X12 + 4-X22 - 5X§ + X, X, — 6X, X3 —4X, X, = 0. Haiiti nomoc npsivoii
3X, +8X, — 7X; =0 u ypaBuenue nonsaps! s Touku A (1: 5: -3).

BAPUAHT 2

1. IMoctpouTts B perniepe R= (E1, Ez, E) Touky M (-1: 2), B peniepe R= (E, Ez, E) Touky N (-2: 1).

2. Haiitu Touky nepecedeHust mpsMbIX 3X; + X - 2X3 =0, X3 - X2 + 2X3 =0 u ypaBHEHHE MPAMOi
AB, e B (1: 0: -1).

3. Yoenutbes, uro Touku A (2: 1: 3), B (3:-2: 1), C(-4: 5: 1), 3a1anHble B IPOEKTUBHOM cUCTEME
KOOpJIMHAT, JIeKaT Ha OHOU npsiMoi. Haiitu koopauHatel Touku D, mpuHajiexaiiei 3Toi npsiMoi U
yIoBJeTBOpstoIIei cooTHomenuio (AB, CD) = 2.

4. ]Jlana KBaJpuKa 2X12 + 4X22 — X; + 2X, X, — 8%, X5 + 2X,X; = 0. Haittu momoc npamoit
6X, + 2X, —9X; =0 u ypasuenne nomsapsr a1s Toukn A (1: 2: -4).

BAPUAHT 3
1. MoctpouTts B peniepe R= (E1, Ez, E) Touky M (-2: 3), B peniepe R= (E1, E2, E.) Touky N (2: -1).



2. Haiiti TouKy nepecedeHust npsaMbix 3X1 + 2Xz - X3 =0, X3 - 3X2 + 2X3 =0 u ypaBHEHUE
npsimoit AB, rie B (0: 1: -1).

3. Yoemutbes, uro Touku A (1:-2: 5), B (4: 3: -7), C(6: -1: 3), 3a1aHHbIC B IPOCKTUBHOM
CUCTEME KOOPJMHAT, JIeKaT Ha oqHOU npsiMoil. Halitu koopaunHats! Touku D, npunaanexaieil aToi
psIMO¥ U yIoBIeTBOpsitoteii cootHotenuto (AB, CD) = 3/2.

4. Onpenenuth B3aUMHOE pacronokenne npsmoid X, =34 —u , X, =—4u , X, =24+ u n
2 2 2 . .
NMHAE BTOpOro mopsiaka 3%, + 2X; — X3 + 5X X3 — X,X; = 0. Haiitu ypasuenue kacarenbHoit

K kBajpuke B Touke A(0: 1: 1).

Kpurtepuu oneHMBaHNsl KOHTPOJIBLHOMH padoThI
1. Hopwmsl oniennBanust paboThl

Nenn/m | CrpykrypHasi 4aCThb KOHTPOJIbHON pabOThI KosnuectBo 6ayuios (*)
1 [IpaBunbHO peanmu30BaH KaXKIbIA METOJ 1 Gann
peneHus
2 AHanus pe3ynbpTaToB 2 Oanna

(*) Bo3moskHa rpamamus B 0,25 Gasia.
2. IlIxama oneHUBaHUs PaOOTHI:

n/m O1enka KomnnyectBo Oamios
1 | OmmuHO 4,75-5
2 | Xopomio 3,75-4,5
3 | YioBnerBopuTeIbHO 3-3,5
4 | HeynoBiieTBOpUTEIHHO MeHee 3

6.2. OnleHOYHbBIE CPeACTBA U KPUTEPUN OLIEHMBAHUS IS IPOMEKYTOYHOM aTTeCTALUH

Kpurepuii nosryyenusi 3auera

3aueT BBICTABISIETCA IO pe3yiabTaTaM paboThl CTyJEHTa B TEYEHHE CEMecTpa COTJIacHO
[TonoxeHnto 0 TEKyIleM KOHTPOJIE YCIEBAEMOCTH M MPOMEKYTOUHON aTrTecTaluy OOydarolluxcs B
(beneparbHOM TOCYJAPCTBEHHOM OOJKETHOM 00pa30BaTEIbHOM YUPEKIECHUU BBICIIETO 00pa30BaHUs
«CMOJICHCKUM TOCy1apCTBEHHBINM YHUBEPCUTETY.

Jj1g mostydeHus 3a4eTa CTy/ICHT JOJDKEH:

® yMETh OTBEYATh HAa TEOPETHUECKHUE BOIIPOCHI, PACCMOTPEHHBIE HA JICKIIMSIX;

® yMETh peliaTh 3a/1a4u, PEeAI0KEHHBIE Ha JIa00OPATOPHBIX 3aHATHSIX;

® yMeTh pemiath 3a/1a4u, MPeAI0KEHHbIE HA KOHTPOJILHOM paboTe;

® yMETh peliath 3a/1a4u, MPeAI0KEHHbIE Ha 3a4eTHON KOHTPOJIbHOM padoTe.

7. IlepeyeHb OCHOBHOM U J0NOJTHUTEIbHON Y4eOHOH JTUTEPATYPBbI
7.1. OcHOoBHas1 IUTEpPaTYpa

1. BoromosioB H. B. Maremartuka : yueGHuk a5 By30B / H. B. Boromornos, I1. M. Camoiinenko.
— 5-¢ m3a., mepepad. u gom. — MockBa: UzmarensctBo IOpaiit, 2022. — 401 c. — (Bsicmiee
oOpazoBanue). — ISBN 978-5-534-07001-9. — Tekct: snexTpoHHbI // OOpa3oBarenbHas miaatdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/488864 (nata obpamenus: 23.05.2022).

2. byrpoB fI. C. Beicmias marematuka B 3 T. T. 2. DneMeHTbl JMHEHHOW anreOpel U
aHaJIMTUYeCKOU reomeTpun: yueOHuk ais By3oB / 5. C. byrpos, C. M. Hukonsckuii. — 7-e u3., crep.
— Mocksa: UznarensctBo IOpaiit, 2022. — 281 c. — (Boicmee oOpazoBanue). — ISBN 978-5-534-
03009-9. — Tekct: anektpoHHbld // OOpa3zoBatenbHast miardgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/488877 (nara obpamenus: 23.05.2022).

3. bypmuctpoa E. b. Jluneiinas anrebpa: y4yeOHMK M TNPAKTUKyM JUISI aKaJIeMHUYECKOTO
6akanaspuata / E. b. Bypmucrposa, C. I'. JlJo6anoB. — Mocksa: M3natensctBo FOpaiit, 2022. — 421 c.
— (bakamaBp. Axagemuueckuit kypc). — ISBN 978-5-9916-3588-2. — Tekcr: »meKTpoHHBIN //



Oo6pazoBarenpHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/508147 (nata oOpamieHus:
23.05.2022).

4. XKypasneB FO. U. duckpernbii ananu3. OCHOBBI BhICIIEH anreOpbl: ydeOHOE mocobue s
By3oB / 0. . XKypasnes, 10. A. ®nepos, M. H. Bsansiii. — 2-e u3n., ucnp. u gomn. — Mocksa:
WznatensctBo FOpaiir, 2022. — 223 c¢. — (Bwiciee ob6pazoBanue). — ISBN 978-5-534-06277-9. —
Texct:  osnextponnbri  //  OOpazoBarenbHas — 1uargopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/491080 (nara obpamenus: 23.05.2022).

5. Jluneitnas anreOpa ¥ aHATUTHYECKAasi TEOMETPHs: YIEOHHK M MpakTUKym s By30B / E. T
[InoTHukosa, A. I1. Usanos, B. B. Jlorunosa, A. B. Mopo3oga ; noxa penakmueii E. I'. [InoTHrKoBOIA.
— MockBa: UsnparenberBo IOpaiit, 2022. — 340 c. — (Breicmiee oOpaszoBanue). — ISBN 978-5-534-
01179-1. — Tekcr: oamekrpoHHBI // OOpa3zoBatenbHas MmiaTdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/489170 (nara obpamenus: 23.05.2022).

6. JIyosruna E. H. Jlunelinas anreopa : yaeOHOoe mocooue st By3oB / E. H. Jlyosruna, E. M.
BeutomoB. — 2-e u3a. — Mocksa: U3natensctBo FOpaiit, 2022. — 150 c. — (Breiciiee oOpa3oBanue). —
ISBN 978-5-534-10594-0. — Tekcrt: anektponnsiii / Ob6pazoBarensHas iardgopma FOpait [caiit]. —
URL: https://urait.ru/bcode/495162 (nata oOpamenus: 23.05.2022).

7. ITaxomoBa E. I'. Jluneitnas anreOpa u aHanmutudeckas reoMmerpusi. COOpPHUK 3aJaHUM:
yuebHoe nocobue s By3oB / E. I'. ITaxomoBa, C. B. PoxxkoBa. — MockBa: UznatensctBo Opaiir,
2022. — 110 c. — (Bricuee oOpazoBanue). — ISBN 978-5-534-08428-3. — Tekct: »neKTpOHHBIH //
O6pazoBarenpHas miatdopma FOpait [caitT]. — URL: https://urait.ru/bcode/490366 (nata oOpamieHus:
23.05.2022).

8. Ilepensman f. U. 3annmatensHas reomerpus / 1. U. Tlepensman. — MockBa: U3matenscTBo
IOpaiir, 2022. — 264 c. — (Otkpeitas Hayka). — ISBN 978-5-534-12883-3. — TekcT: 37eKTpOHHBIH //
O6pazoBarenpHas miatdopma FOpait [caitT]. — URL: https://urait.ru/bcode/492353 (nara oOpamieHus:
23.05.2022).

9. Ilomoa B. JI. AnanuTnveckas reoMeTpusi: yueOHUK U mpakTukyM it By30B / B. JI. TTomos, I'.
B. Cyxoukuii. — 2-¢ u3n., nepepad. u mon. — MockBa: M3marensctBo FOpaiit, 2022. — 232 c. —
(Breicriee ob6pazoBanue). — ISBN 978-5-534-03003-7. — Tekct: anexkTpoHHbIN // OOpa3oBaTenbHast
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490156 (nara obpamienus: 23.05.2022).

10. IToranos A. II. JIuneitHas anrebpa U aHAIUTHYECKAs TEOMETPHS : YUYCOHUK M MPAKTUKYM
st By3oB / A. II. TloramoB. — MockBa: UzmarensctBo IOpaiit, 2022. — 309 c. — (Bsicmee
ob6pazoBanue). — ISBN 978-5-534-01232-3. — Tekcr : anexkrpoHHslid / OOpa3zoBarenbHas miaTdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/489949 (nata o6pamenus: 23.05.2022).

11. ITpusanor U. . Aranutuueckas reometpus: yueOHuk s By3oB / U. U. Tlpusanos. — 40-¢
u3a., crep. — Mocksa: M3natenscTBo FOpaiit, 2022. — 233 c. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-01262-0. — Tekct: snexkrpoHHbI // OOpasoBarenbHas miaTdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/490111 (nara obparuenus: 23.05.2022).

12. Pesnmuenko C. B. AHanuTnyeckas reoMmerpus B IpuMepax W 3ajaadax B 2 4. Yactp 1:

yuyeOHUK u Tpaktukym s By3oB / C. B. Pesnumuenko. — 2-¢ u3m.,, ucnp. u jomn. — Mocksa:
M3narensctBo [Opaiit, 2022. — 302 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-02936-9. —
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2022. — 258 c. — (Beicmiee o6pazoBanue). — ISBN 978-5-534-08941-7. — TekcT: aneKTpoHHBIH //

O6pazoBarenpHas muatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/493221 (nata oOpamieHus:
23.05.2022).
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DnekrponHas oubauoreka https://www.biblio-online.ru.

Karanor o0pa3oBarenbHbix Internet-pecypcos http://window.edu.ru.
DnexTpoHHO-0MOIMOTeUHas cuctema http://znanium.com.

MaremaTrueckoe OrOpo: pellieHue 3a1a4 Mo BeIciiel MmaTemaruke http://www.matburo.ru.
CaiiT maTepuanoB M0 MaTeMaTHIECKUM MMakeTaM http:/ www.exponenta.ru/.
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8. MaTtepuajibHO-TeXHHYeCKoe o0ecrevyeHue

Y4yeOHass ayaAuTopus Il NPOBeJeHHs] 3AHATHI JIEKIMOHHOIO W CEMHHAPCKOr0 THIIA,
TPYNNOBBIX M HHAMBUAYAJIbHBIX KOHCYJIbTALMI, TeKylero KOHTPOJSA W NPOMEKYTOYHOM
aTTecTallMM, OCHAIIICHHAS CIIeIYIOIIMM 000pyI0BaHUEM: CTaHJapTHas yaeOHas MeOernb (28 y4eOHbIX
MOCAJJOYHBIX MECT), CTOJ M CTYJ JUIs IpenogaBareis — no 1 mrt., kadeapa st rekropa — 1 mr., Jocka
HAcCTeHHasl TpeXdJIeMEHTHas — | IIT., HamoJbHBI MOOMIJIbHBIN NMpoeKIUOHHBIA 3kpaH DA-LITE — 1
mT., MyibtumenuanpoekropBenQ — 1 mr., HOyrOyk Lenovo — lmr., komonku Genius — 1 mT.,
NepCOHaIbHbIE KOMIBIOTEPHI, 00bEMHEHHBIE B CETh € BbIX010M B MHTEpHET, — 16 1IT.

Ilomemenne aJst camocrosiTeIbHOM padoThl ayaurtopusi Ne224 ¢ BeixogoM B VIHTepHeT
OCHAIlleHa CJEAYIONMM O0OpYyAOBaHUEM: CTaHAapTHas y4deOHas MeOernb (15 yuyeOHBIX MOcaToYHBIX
MECT), CTOJI W CTyl Juisl T[penojasarenss — mno | mT., Jocka HacTeHHas — 1 1T,
mynbTuMearanpoekropBenQ — 1 wr., komonku Genius — 1 mT., MEepcOHaNbHBIE KOMITBIOTEPHI,
00BeIMHEHHBIE B CETh C BBIX0JIOM B MIHTEepHeT — 15 miT.

9.I1porpammHoe odecrieyeHue
MicrosoftOpenLicense (WindowsXP, 7, 8, 10, Server, Office 2003-2016), muten3us 66975477
o1 03.06.2016 (6eccpouHO).
PTCMathcad 15.0 (JIuuensus 449732)
O6yuarommumcst  obecriedeH  goctyn Kk OBC  «fOpaiit», nocTym B DIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEILHYIO CPEly YHUBEPCHUTETA.



