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1. MecTto mucummiuebl B cTpykType OIL

Jucuummna «[IpoekTuBHAs M HEEBKJIMIOBA T'€OMETPUM» OTHOCUTCS K AMCHUIUIMHAM YacTH,
¢dopmupyeMOil  ydaCTHUKaMu 0Opa30BaTENbHBIX OTHOILIEHWH, TporpaMMbl OakajaBpuara IO
Hanpasnennto 44.03.05 Ilemarormueckoe oOpazoBanue (¢ aBymMs HpouiIsiMd MOAroToBKH). OHa
U3y4yaeTcs B CEJAbMOM CEMECTpE M SIBJISAETCS OJHOW M3 OCHOBHBIX JAMCIMIUIMH, T.K. 3aBEpIIACT TaKHe
Ba)KHBIE KYPCHI Kak «JInHelHas anreOpa» n « AHATUTHYECKasi TEOMETPHUSI.

[Tpu u3y4eHnn TaHHOW TUCIUILTMHEI HEOOXO UMbl KOMIIETEHIIMU CTYICHTOB, C(OOPMHPOBAHHEIC
Opyd  W3y4eHUHM TaKuX JUCHUIUIMH, Kak. «MartemaTndeckuii aHanms», «JluHeiliHas anrebpa»,
«AHanuTHueckas reoMeTpus» u 1p. Kypc mocrpoen tak, 4To0bl MOXKHO OBIIIO yriyOHTh M PACIINPUTD

TOT 00BEM 3HAHUH, YTO OBLJT MOTYYEH IPHU U3YUYCHHUH BBIIICTICPEUNCIICHHBIX TUCIIUTUINH.
N3ydenne Kypca OCHOBAaHO Ha TPAJAMIIMOHHBIX METOJIaX BBICIIEH IIKOJbI, a TAaKKE TECHOU
B3aMMOCBSI3U CO CMEKHBIMHU KYPCAMHU.

2. Ilnanupyemble pe3yJbTaThl 00y4eHHsI N0 TUCHUILIHHE

Komnerenuus HNHauKaTopbl 10CTUKEHUS
ITK-5.Cnocoben 3HaTh. COBPEMEHHOE COCTOSIHUE U MEPCHEKTUBbI PAa3BUTHUS MAaTEMaTHKU
UCIOJb30BaTh  HAyYHbIC | KAK Yy4eOHOW JUCHMIUIMHBI, HANpaBICHUS pPa3BUTHS IIKOJIHHOTO
3HaHUS B IPEIMETHOH | MaTEeMAaTUYECKOTO O0pa3oBaHMs, TEOPETUUYECKUE OCHOBBI OOy4YeHHUS
obmactn (MaTremaTHKa) B | MaTeMaTHKE, TPUHIMUIIBI TOCTPOCHUS METOJANYECKOW CHCTEMBI O0YyUeHHUS
nporecce (HOpPMUPOBAHUS | MATEMATUKE, OCHOBHBIC JMHHUM IIKOJBHOIO Kypca MaTeMaTHKH, WX
pPEeIMETHOM CTPYKTYpPY, COAEPKaHUE U POJIb, dTarbl (POPMUPOBAHUS MATEMATHYECKUX
KOMIIETECHIH HNOHATUH, METOAMYECKHE MOAXOAbl K H3YUYEHHIO OCHOBHBIX TEM
oOyJaromuxcss B paMKax | HIKOJBHOTO Kypca MaTeMaTHKH;
peanu3anuu OCHOBHOH | YMeThb: aHAJIM3MpPOBaTb W HMHTEPIPETHPOBATH  COJEpPXKAHUE
0011600pa3oBaTEIHHON MaTeMaTUYeCKUX TMOHATHH, TEOpeM, 3aaad, pa3padarbiBaTh (hparMeHTHI
IIPOrpaMMBbl YPOKOB,  OpraHM30BbIBaTb OOpa30BaTeNbHBIA  Ipolecc OOydeHus
MaTeMaTuKe, KOHCTPYHPOBaTh METONUKY BBEACHUS TOHSATHH, U3ydCHUS
TEOpEeM, pelIeHUs 3a/1a4;
Bnagerp: OCHOBHBIMH  TNpHEMaMH  OpTaHU3AIMH  JESITEIHHOCTH
IIKOJPHUKOB TI0 M3Yy4YCHHUI0O MAaTEMAaTHKH, HaBBIKAMH pa3paldOoTKu
METOJMKH H3Y4EHHUS YaCTHBIX BOMPOCOB OOyUYeHHs] MaTeMaTHKe,
MCCIIEIOBATEIbCKUMH METOJJAMH B IPO(ECCHOHATBHOM ESITETLHOCTH.
K-/ Crioco6eH | 3HaTh: 0a30BbIe MPUHIUIBI MOCTAHOBKH €CTECTBEHHOHAYUYHBIX 33/1a4 U
MaTeMaTHYECKH KJIACCHYECKUX 3a/la4 MAaTEeMAaTUKH, OINpPENIeIEHUs] OCHOBHBIX MOHSATHH U
KOPPEKTHO CTaBHTD | JOKA3aTEJIbCTBA TEOPEM 110 OCHOBHBIM pa3JiellaM MaTeMaTHKH;
€CTECTBEHHOHAY4YHbIE YMerb: pemaTb OCHOBHBIE THIIBI MaTeMaTHMYeCKHX 3ajad, J0Ka3aTb
3aJjaydl U KJIACCHYECKHE | YTBEp)KICHUE, CHOPMYINPOBAThH PE3ybTaT, yBUIETh €r0 CIESACTBUS,
3a71auu MaTeMaTuky, | BiaageTrs: NepBUUHBIMH HaBBIKAMU TNPUMEHEHUS MaTeMaTHYeCKOro
CTpOTo JI0Ka3aTh | ammapara K pELlICHUI0O KOHKPETHBIX 3aJady U3 pasIMyHbIX obsacteit
YTBEpIKJICHHUE, IPUKJIAJHOW MaTeMaTUKU U HH(POPMATUKH.
c(opMyInpoBaTh
pe3yibTar, YBUJETb
CIIEACTBUS  MOJIY4YEHHOTO
pe3ynbTaTta

3. Conep:xkaHue TUCHUTLIAHBI

1. Bo3HukHOBeHUE TNPOEKTUBHOH reomerpum. lleHTpansHoe mnpoektupoBanue. [Ipeamer

IIPOEKTUBHON IT'€OMETPHH.

2. AkcuoMaTH4yeckoe ornpesejieHHe MPOEKTHBHOIO MPOCTPaHCTBA. MoJenu MpOEKTHBHOM
IIPSIMOM ¥ IPOEKTUBHOM IIOCKOCTH.

3. IlpoekTHBHBbIE KOOPAMHATHI. [IpoEKTHBHBIE KOOPAMHATHI HAa TNPOEKTUBHOM NpPAMONA U
IIPOEKTUBHOM MIOCKOCTU. OTHOPOIHBIE U HEOIHOPOIHBIE KOOPANHATHI HAa PaCIIMPEHHOM IIPSIMOM U Ha




PacCIIUPEHHON IO CKOCTH.

4. IlapameTpHYecKUe YPaBHeHUs] MPAMOii. YpaBHEHHE NPSMOI MO ABYM TOYKaM. YpaBHEHHE
MPOEKTUBHOM NMPSIMON B KOOPIAMHATHOMH (hopMme.

5. IlpeoOpa3oBaHue NPOEKTHBHBIX KOOPAUHAT HA MPOCKTUBHOI MPSAMON M Ha MPOEKTUBHOM
IO CKOCTH.

6. [IpuHmun aBoiicrBeHHocTH. Teopema Jlesapra.

7. CnoxHoe oTHomeHHne. ClI0)KHOE OTHOLIEHHE YEThIPEX TOUEK MPSMON U CJI0XKHOE OTHOILIEHUE
YETBIPEX MPSAMBIX ITy4Ka.

8. IIpoekTUBHBIE NMpeodpa3oBaHus MJOCKOCTH U NPsAMOM. VHBapraHTHBIC TOYKH U TIPSIMBIE.
['pynma npoeKTUBHBIX MpeoOpa3oBaHUI.

9. N'spMoHuYecKkasi YeTBepKka Touyek. CBOICTBA TIOJHOTO YETHIPEXBEPIINHHUKA U €r0 CBSI3b C
rapMOHNYECKON YETBEPKOM TOYEK.

10. Jluamm BTOpOro mopsinka. JluHuu BTOpOTrO mOpsiaka (KBaApHKH) HAa IPOCKTUBHON
IJIOCKOCTH U UX Kilaccugukanus. B3aumHoe pacnoso)xeHue npsMoi 1 KBapuKy.

11. IMouarochl u mosapbl. OCHOBHBIE CBOMCTBA MONIIOCOB U noJsip. [lonspurer.

12. Teopems! Ll Teiinepa, Ilackans u bpunanmona. [Ipenensusie ciryuan Teopemsl [lackans u
TeopeMsl bpuaniona.

13. O6ume Bompochl akcHOMATHKU. Mojenb cucteMbl akcuoM. OCHOBHBIE CBOMCTBA CUCTEMBI
akcuoM. Mcropuueckuil ouepk OCHOBaHMA reomerpuu. I'unepOonuueckas reomerpus JloGaueBckoro.
OnnmunTudeckas reoMerpust Pumana.

14. OcnoBHble (pakTbl reoMeTpun JlodaueBckoro. AkcuoMa napauienabHocTu JlobaueBcKoro.
Omnpenenenne napamienbHblXx HOpsAMbix 10 JloGaueBckomy. IlpusHak mapamuienbHOCTH.  Yroin
napayieIbHOCTU. TpeyrolbHUKN U YEThIPEXYTOJIbHUKY Ha IIocKocTH JIoGadeBckoro.

15. DuemenThl  cepuyeckoid reoMeTpuM. JIEMEHTapHas TreoMeTpus Ha  cdepe.
JIByyroJIpHUKH M TpEyrojabHUKU. PaccrosHume Mexay Toukamu. lIpsAMOyrosnbHbIE TpEyroJbHUKH.
Teopema Iudaropa. Teopema CHHYCOB U KOCHHYCOB.

4. TeMaTU4eCKUHA MJIAH

Ne Pa3nens: u Bcero DopMBbI 3aHATUI

H/H TEMBbI YqacCoOB | JICKOIUU MMPAKTUYCCKUC CaMOCTOATCIIbHAA
3aHATUS paborta

1 Bo3nukHOBEHME IIPOEKTUBHOMN
FCOMETPUHU. entpansHOE
[IPOEKTUPOBAHUE. [Ipeamer
IIPOEKTUBHON I'€OMETPUMU.

2 | AkcuomaTuyeckoe olpezeIeHne
IIPOEKTUBHOIO IIPOCTPAHCTBA.

Mogenu NpoeKTUBHOU NIPAMON U
IIPOEKTUBHOM TNIOCKOCTH.

3 [IpoexTrBHBIE KOOPJIUHATHI Ha
MPOEKTUBHOU MPSIMOM U TPOECKTUBHOM
IJIOCKOCTH.

OnHopoxaHble " HEOJHOPOIHbIE
KOOpJMHATHI Ha PAaCIIUPEHHOW MPSIMOi
Y Ha PACIIMPEHHON MIOCKOCTH.

4 [TapameTpuueckue ypaBHEHHs IPSIMOU,
ypaBHEHUE NPSIMON MO JABYM TOUKAM.
YpaBHEHHE NPOECKTUBHOM MpPsSIMOW B
KOOpAWHATHOH (opme.

5 [IpeobpazoBanue MIPOECKTUBHBIX
KOOPJMHAT HA NPOCKTUBHOU NPSAMOHN U 4 2 1 1
Ha [TPOCKTUBHOU IIJIOCKOCTH




6 [Ipuamun aBoicTBeHHOCTH. Teopema
[He3apra.

7 | Cio)kHOE OTHOILEHHE YEThIPEX TOYeK
OpSIMOM U CJIO)KHO€  OTHOILEHHUE 6 4 1 1
YeThIPeX NPSMBIX yYKa.

8 [IpoekTrBHBIC npeoOpa3oBaHus
TUIOCKOCTH U TpsiMoii. VIHBapHaHTHbBIE
TOYKH u psIMBIC. ['pynma
MIPOEKTUBHBIX MPeoOpa3oBaHuUil.

9 | T'apmoHnyeckas  ueTBepka  TOYEK.
CaoiicTBa ITOJTHOTO
YETBIPEXBEPIIMHHUKA M €r0 CBS3b C
TrapMOHHMYECKON YETBEPKOM TOYEK.

10 | Jluaun BTOPOTO nopsika  Ha
MPOCKTUBHOM  IUIOCKOCTH U HX 5} 2 1 2
KJIaccu(UKaIHsL.

11 | Ilomrock! u nosspsl. Honspurer. S) 2 1 2

12 | Teopemsr Ilteiinepa u Ilackans wu
bpuanmona

13 | Obuue BOIIPOCHI AKCHOMATHKH.
Hcropuueckuii ouyepk 0OOCHOBaHUS 5 2 1 2
T'€OMETPHH.

14 | OcHoBHBIC bakThl TCOMETPUH
JloGaueBckoro.

15 | DnemeHTHI chepruIECKON TEOMETPHUH. 5 2 1 2

UTOTO | 72 32 16 24

5. Buabl o0pa3zoBaTebHOI 1eITeIbHOCTH

3aHATHSA J1eKIIMOHHOI0 THIIA

1. Bo3HuKHOBeHHe TIpOeKTHBHOW reomerpum.llapannenbHoe NPOEKTUPOBAHUE U €O
MPOCTEUIINE CBOMCTBA. L[EeHTpalbHOE NPOEKTHUPOBAHME W €r0 OCHOBHBIE CBOWCTBA. TeOpeTHKO-
IPYIIIOBOM NIOAXO0J B TEOMETPHUHU.

2. AKcHOMaTHYecKoe onpeeeHUue MPOeKTUBHOIO NMpocTpancTBa. llpoekTuBHAs TIIOCKOCTh
U €€ MPOCTEeNHINE CBONCTBA. AKCHOMAaTHYECKOE ONPEAEIEHIE POEKTUBHOTO IPOCTPAHCTBA.

3. IlpoexTuBHBbIE KOOPAMHATHI.IIpOCKTUBHBIE CUCTEMBI KOOPIMHAT HA MPOEKTUBHON MPSAMOM
U Ha IPOEKTUBHOH miockocTu. OnHopoaHbIe ahGruHHBIE KOOPIUHATEHI.

4. TlapameTpuuyeckHe YpPaBHeHUsI NPSAMOM.YCIOBHE KOJJIMHEAPHOCTH TpeX TOYEK.
VYpaBHEHHE U KOOPAUHATHI IPOCKTUBHON MIPSIMOM. Y paBHEHUE ITy4Ka MPSMBIX.

5. IlpeoGpa3zoBaHue NMpPOEeKTHUBHBIX K0oOpAMHAT.IIpeoOpazoBaHHe MPOEKTUBHBIX KOOPAMHAT
Ha IIPOEKTUBHOM NPSAMON U HA MPOEKTUBHOU IJIOCKOCTH.

6. IIpuanun paBoiictBeHHOCTH.IIpsMble M KpuBbIE BTOPOro IMOpsSAKa B OJHOPOJHBIX
adhduHHBIX KOopanHaTax. [IpuHIMT TBOWCTBEHHOCTH MTPOCKTUBHOM TuIockocTh. Teopema [le3apra.

7-8.Cao:xxH0e oTHomeHue.CII0)KHOE OTHOIICHHWE YETBIPEX TOYEK NPOEKTUBHON NPSIMOM |
YeThIpEX MPSAMBIX ITy4Ka U UX CBOMCTBA.

9. IpoexkTuBHBIE NMPe0dpa3oBaHMUs MJIOCKOCTH M NMpsMoii. [IpoexTrBHBIE TIpeoOpa3oBaHuUs
IIJIOCKOCTH U NMPSAMOM.

10. 'apmonuyeckasi 4YeTBepka TodeK. [apMoHWYeckas deTBepka ToueK. I[loiHBIi
YETBIPEXBEPIIMHHUK W €ro TapMOHHUYECKHE CBOWCTBA. IIpOEKTHBHBIE M INEPCIEKTHBHBIC
npeoOpazoBanus. Teopema [TanHa.

11. Jluaum BTOpOro mopsiaka. JluHuu BTOpOoro mnopsjaka (KBaJApHWKHA) HA IMPOCKTUBHON
IUIOCKOCTH M UX Kiaccugukanus. [IpuBeneHne ypaBHeHUS KBaIpUKH K KAHOHUYECKOMY BUJLY.

12. Monarocel 1 moJaspbl. [1oT0CH ¥ MONSAPBI U KX OCHOBHBIE CBOMCTBA.




13. Teopemsr IlTeiinepa, Ilackans m bpuanmona. Teopema Ilreitnepa, Ilackans wu
bpuanmona.

14. O6ume Bonpockl akcuoMaTuku. OOIME BOMPOCH aKCHOMATUKU. McTopudeckuii aKCKype
B 000CHOBaHMSI TEOMETPHH.

15. OcnoBHble ¢akTbl reomerpun Jlo6aueBckoro. O0630p OCHOBHBIX (PAKTOB T€OMETPUU
JloGayeBckoro.

16. DuaemeHTHI chepuUeCKO reoMeTpPUH. DIEMEHTHI CHEPUIECKOI TEOMETPHH.

3aHATHS CEMUHAPCKOIr0 THIIA

3amaHus K NpakTUYecKuM 3aHATUsM coaepxkarca B kuure Ilesuep C.JI., Ilanenxko M.M.
3amauHNK-TIPAKTHKYM IO TTpoeKTUBHOK reomerpun. —M.: [Ipocemenne, 1982,
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1.
2.

IpakTHuyeckoe 3ansaTue Ne 1.

[TapannenbHOE ¥ HEHTPAIIBHOE MPOECKTUPOBAHUS U KX OCHOBHBIE CBOMCTBA.
[IpoekTuBHBIE NpsIMasi U MJIOCKOCTh U UX MPOCTEUILINE CBOMCTBA.

IIpakTuyeckoe 3ansitue Ne 2.

[TpoexTuBHBIE cucTeMbI KoopauHat. OtHOpoAHbIE a(PUHHBIE KOOPIUHATHI.
VYcnoBus KOJUIMHEAPHOCTH TPEX TOYEK. YPAaBHEHUE U KOOPAMHATHI IIPOCKTUBHOM IPSMOM.
VYpaBHEHHE ITyuKa MPSIMBIX.

IpakTHyeckoe 3ansaTHe Ne 3.

[Tpeo6pa3oBanne NPOECKTUBHBIX KOOPAHHAT.
[Ipsimble U KpuUBBIE BTOPOTO MOPSAIKAa B OJHOPOAHBIX ad(UHHBIX KoopauHaTax. [IpuHImn
nBoiicTBeHHOCTH. Teopema Jle3apra.

IIpakTHyeckoe 3ansaTue Ne 4.

Cno’xHO€ OTHOLIEHUE YeThIPEX TOUEK MPOEKTUBHOM MPSMOI U ero cBoiicTBa.
ITpoekTuBHBIE TPe0Opa3zoBaHus NPAMO U MIockocTH. KosunHeanuu u Koppensnuu.

IIpakTnueckoe 3ansiTue Ne 5.

I'apMOHHYECKHE YETBEPKU TOYEK.
ITonHbBIN YETBIPEXBEPIIMHHNUK U €70 TAPMOHUYECKUE CBOUCTBA.

IIpakTHuyeckoe 3ansirue Ne 6.

JIuHauu BTOpOro mopsjaka (KBaJIpuKu) Ha MPOCKTUBHOMN MJIOCKOCTH U UX KIacCH(pUKAIIHSL.
[IpuBeneHne ypaBHEHUS KBaIPUKU K KAHOHHYECKOMY BUTY.

IIpakTuyeckoe 3ansaTue Ne 7.

[Tosroc ¥ OJISIPBI ¥ KX OCHOBHBIE CBOMCTRBA.
OBaJIbHBIE KBAJPUKU U KOPPEISALUU.

IIpakTuyeckoe 3ansitue Ne 8.
Teopema IlIteitnepa. Teopemsrl [Tackans u bpuaHioHa u UX NpeAeNbHBIE CIy4Yau.
OneMenTapHas reomerpus Ha cepe. JByyroJbHUKH U TPEYTOJIbHUKH.

CamocrosiTeibHast pabora

Texymass camocrosiTenbHas paOoTa HampaBieHAa Ha YriayOleHHe M 3aKpeIUIeHue 3HaHHM
CTYIEHTOB M Pa3BUTUE MX MpPAKTUYECKUX yMeHHMH. OHa 3akitodyaercs B paboTe ¢ JCKUMOHHBIMU
MaTepualaMH, IMOHCKe W 0030pe JUTepaTypbl M 3JEKTPOHHBIX HCTOYHHUKOB, HH(OpMaIuu 1o



3aJJaHHBIM TEeMaM Kypca, ONepeXaromel caMoCTOsATeNbHONU paboTe, B M3YUYCHUH T€M, BHIHECEHHBIX Ha
CaMOCTOSTENIbHYIO IPOPAOOTKY, MOJITOTOBKE K J1a00PATOPHBIM 3aHATHSIM.
CamocrosTenbHas BHeayAUTOpHast paboTa CTyI€HTOB COCTOUT B!
npopaboTKe JIEKIIMOHHOTO MaTepHuala, COCTaBJICHUM KOHCIEKTa JIeKIU 1o Temau,
BBIHECEHHBIM Ha CaMOCTOSATEIIBHOE U3YUYEHHUE,
BBINIOJIHEHUH IOMAIIHUX 3alaHUM.

Tembl 17191 CaMOCTOSTEILHOIO0 H3Y4CHHA
1. IlenTpambHOE TPOCKTHUPOBAHUE.
2. OnaHOpOAHBIE U HEOJHOPOHbIE KOOPJAUHATHI Ha PACIIMPEHHON MPSMON M Ha PacIIUPEHHOM
IJIOCKOCTH.
IIpumenenne teopemsl/le3apra.
['pynma npoeKTUBHBIX MPE0Opa30BaHHIA.
OCHOBHbIE CBOWCTBA MOJIIOCOB U MOJISIP.
IIpumenenue teopemsl Ilackais.
IIpumenenue Teopemsl bpuanmona.
Hcropuueckuil ouepk OCHOBaHUS TEOMETPHUH.
Omunruyeckas reometpus Pumana.
10 Onpenenenue napauieabHbIX IPAMbIX 110 JloObaueBcKOMy.
11. DnemenTapHast reoMeTpus Ha cdepe.

©COoONOU AW

6. Kputepun oneHuBaHus pe3yabTaTOB OCBOEHUSI AU CHUILIMHBI

6.1. OueHo4Hble CpeACTBA 1 KPUTEPHUH OLleHUBAHMS [JISl TeKYyllell aTTecTaluu
Teopernyeckne BONPOCHI

Bo0O3HUMKHOBEHHME NPOEKTUBHON F€OMETPHH.
LenTpanbHOE MpoekTupoBanue. IIpenMer MpoeKTUBHON T€OMETPUM.
AKCHOMaTHYECKOE OIPEACIICHHE IPOEKTUBHOIO TPOCTPAHCTBA.
Mopenu NpoeKTUBHOM NIPSAMOM U MPOEKTUBHOM INIOCKOCTH.

5. IlpoektuBHBIE KOOpAMHATHL. I[IpOEKTHUBHBIE KOOpAMHATHI HA NPOEKTUBHOM MpsAMONl U
MPOEKTUBHOU INTIOCKOCTH.

6. OnHOpOIHBIE U HEOJHOPOAHbIE KOOPAMHATHI HA PACHIMPEHHOHN MPSMON M HA PACHIMPEHHOU
IIJIOCKOCTH.

7. Ilapamerpuueckue ypaBHEHHS MPSIMOH.

8. YpaBHeHHe NpsSAMOii IO JBYM TOUKAaM.

9. YpaBHeHME NPOEKTUBHOI NPsMOI B KOOPJAMHATHOH (opme.

10.ITpeoGpazoBaHe MPOEKTUBHBIX KOOPAMHAT Ha MPOEKTUBHON NPSMONW M Ha MPOEKTUBHOM
IUIOCKOCTH.

11.TTpunnun aBoiictBeHHOCTH. Teopema Jlesapra.

12.CnoxHnoe otHouieHue. CoXHOE OTHOLIEHHE YEThIPEX TOUEK NPSAMOM U CII0KHOE OTHOILIEHHUE
YETBIPEX NMPSAMBIX ITyUKa.

13.IlpoekTuBHBIE TpeoOpa30BaHUs MIIOCKOCTU U MPSAMOIA.

14.1uBapuaHTHbIE TOUKH U MIPSIMbIE.

15.'pynna npoeKTUBHBIX MPE0Opa30OBaHUM.

16.T'apmoHnYecKas YeTBEpKa TOUEK.

17.CpolicTBa OJHOIO YETHIPEXBEPIIMHHUKA U €T0 CBSI3b C TAPMOHUYECKOM YETBEPKOU TOUEK.

18. JIuHMM BTOPOTO MOPSIKA.

19.JIunum BTOporo nopsiika (KBaJIpuky) Ha MPOCKTUBHOM IJIOCKOCTH U MX KJIacCH(pUKAIHSL.

20.BzaumHO€ pacnoiaoxKeHne NpsMoi U KBaJIPHKH.

21.1Toarochl U MOJSPBI.

22.0OcHOBHbBIE CBOMCTBA MOJOCOB U noJisip. [lossipurer.

23.Teopems L Teitnepa, [1ackans u bpuanmona.

N



24.1lpenenbHble caydau TeopemMsl [lackans u Teopemsl bpuaniiona.

25.001mure BOnpoCkl aKCHOMATHKU. MOJIeTTh CHCTEMBI aKCHOM.

26.0OCHOBHbBIE CBOMCTBA CUCTEMBI aKCHOM.

27.Vcropudeckuil ouepKk OCHOBaHMS T'€OMETPHH.

28.T'unepboauveckas reometpus JIobaueBckoro.

29.0Onnuntuyeckas reomeTpus Pumana.

30.0OcHoBHBIC (hakTel reoMeTprH JIo6aueBCKOTO.

31.Axcuoma mapaienbHocTH JloGaueBckoro. OmnpezneneHue MNapajjieNbHBIX MPSMBIX IO
Jlo6aueBckomy.

32.I1pu3Hak napaieIbHOCTH MPSAMBIX 1o JIobaueBcKkoMy. YTOJI apaieIbHOCTH.

33.TpeyroabHUKH U YETHIPEXYTOIBHUKH Ha III0CKOCTH JIoOaueBCKOTO.

34.OnemMeHTHI chepHISCKO TeOMETPHH.

35.0nemenTapHas reomeTpus Ha cepe. J[ByyroirbHUKA U TPEYTOJIbHUKH.

36.Paccrosiane mexy Toukamu. [IpsimoyrosbHbie TpeyronsHukH. Teopema [ugaropa. Teopema
CHHYCOB U KOCUHYCOB.

Kpurtepun oneHuBaHus TeOpeTHYECKUX BONPOCOB

1. Hopwmsbl olileHHBaHKS OTBETOB HA TEOPETHUYECKHE BOMPOCHI
Ne n/m Teopernueckuii Bonpoc KonmnuectBo 6amios (*)
1 Jlan KpaTkuil OTBET Ha IIOCTaBICHHBIN 1 Gann
BOIPOC
2 Jlan pa3BepHYTHII OTBET Ha BOMPOC C 2 Ganna
AQHAJIM30M pPE3YIbTaTOB

(*) Bosmoskna rpaganus B 0,25 6ana.

2. Illkana ounenumBanus. OIEHKAa «3a4T€HO» 3a OTBETHl HA TEOPETUYECKME BOIPOCHI
BBICTABIIETCS, €CIM HAOpaHO He MeHee 3 OaJIOB IIPU OTBETE HA TPH BOIPOCA, B IPOTHBHOM
CIly4ae BBICTABJISETCH «HE 3aUTEHO.

IIpoBepounas padora

BAPUAHT 1

1. IToctpouts B peniepe R= (E1, Ez, E) Touxy M (1: -3), B penepe R= (E1, E,;, E) Touky N (1: 2).

2. HaiitTi Touky nepecedeHust mpsAMBIX 2X; — Xo + 3X3 = 0, X1 + Xo —2X3 =0 u ypaBHeHue
npsimoit AB, e B (1: -1: 0).

3. Yoemutbes, uro Touku A (1: 2: 4), B (3: 5: 1), C(-1: -1: 7), 3anaHHbIC B TPOSKTUBHON CHCTEME
KOOpJMHAT, JeKaT Ha ogHoM npsaMoi. Haiitu koopanHatel Touku D, mpuHannexamieil 3Toil npsamoin u
yIoBJIeTBOpstoIIeH cooTHomieHuto (AB, CD) = 3.

4. JlaHa KBaapuKa X12 + 4X22 - 5X32 + X, X, = 6X;X; = 4X,X; = 0. Haittu nontoc npsamoii

3X, + 8X, = 7X, =0 u ypasuenue nonsps! a1 touxu A (1: 5: -3).

BAPUAHT 2

1. TIToctpouts B penepe R= (E1, E;, E) Touky M (-1: 2), B penepe R= (E, E», E) Touky N (-2: 1).

2. HaiiTu Touky nepecedeHus npsiMbIX 3X; + Xo - 2X3 =0, X3 - Xo + 2X3 = 0 u ypaBHEHHE NPAMOUH
AB, rae B (1: 0: -1).

3. Yoemutnes, uro Touku A (2: 1: 3), B (3:-2: 1), C(-4: 5: 1), 3a1aHHbIe B IPOSKTUBHOM CUCTEME
KOOpJMHAT, JeKaT Ha ogHOM npsamoi. Haiitu koopauHatel Touku D, mpunaniexarieil 3Toi npsamoi u
yIoBJeTBOpstoiei cootHomenuto (AB, CD) = 2.

4. JlaHa KBagpuKa 2X12 + 4X22 - X; + 2X, X, = 8X Xy + 2X,X; = 0. Haiitu nomoc npsmoit

6X, + 2X, = 9X; =0 u ypasuenue nonspsi 1 Touku A (1: 2: -4).

BAPUAHT 3
1. IToctpouTs B peniepe R= (E1, Ez, E) Touxy M (-2: 3), B penepe R= (E1, E», E,\) Touxky N (2: -1).



2. Haiitu Touky nmepecedeHus npsameix 3X1 + 2X2 - X3 = 0, X1 - 3X2 + 2X3 = 0 u ypaBHEeHHE
npsimoit AB, rie B (0: 1: -1).

3. Yoemutbes, uro Touku A (1: -2: 5), B (4: 3: -7), C(6: -1: 3), 3amaHHbIe B IPOCKTHUBHOM
CUCTEME KOOpPJMHAT, JIeKaT Ha OAHON mpsiMoit. Halitu koopauHate! Touku D, npuHamiexariei aToit
npsIMOi M yI0BJIeTBOpsioIeit cooTHomenuto (AB, CD) = 3/2.

4. OnpenenuTth B3aUMHOE PACIIONIOKEHHE MpsIMOn X; = 31 -m y Xy == am X3 = 21 +m u
3X +2X; - x5 +5 = 0. Hai i
JUHUHA BTOPOTO MOpsiaka OX; X, = X5 X X5 = X, X5 = U, Haiitu ypaBHEHHE KacaTeIbHOM

k kBagapuke B Touke A(0: 1: 1).

Kpurtepun oueHnBaHus NPOBEPOYHO PadOTHI
1. Hopwmsl oniennBanus paboThl

Nen/m | CrpykTypHasi 4acTh KOHTPOJBHON pabOThI KosnuectBo 0ayuioB (*)
1 [IpaBuiibHO peain30BaH KaXIblil METOJ 1 6ann
pelIeHus
2 AHanm3 pe3ynbTaToB 2 bama

(*) Bo3moskHa rpananus B 0,25 Oana.
2. IlIxama oneHrBaHUS pabOTHI:

n/m OreHka KoauuectBo 6amioB
1 | Otanuno 4,75-5
2 | Xopo1io 3,75-4,5
3 | Y0BI€TBOPUTEIHHO 3-3,5
4 | HeymnoBlieTBOPUTEIHHO MeHee 3

6.2. OueHo4YHbIe CPeCTBA U KPUTEPHUH OLleHUBAHMS /ISl IPOMEKYTOUYHOI aTTecTaluu

Kpurepuii nosryuyenusi 3a4era
3aueT BBICTABISETCA IO pe3yiabTaTaM padOThl CTyJeHTa B TEYEHHE CEMeCcTpa COIJIaCHO
[TonoxeHno 0 TEeKyIleM KOHTPOJ€ YCIIEBAEMOCTH M IMPOMEXYTOUHOM aTTecTaluu 0Oydaroluxcs B
(dbeneparTbHOM TOCYAapPCTBEHHOM OOJKETHOM 00pa30BaTEIbHOM YUPEXKJICHUH BBICIIETO 00pa30BaHUs
«CMOJICHCKUH TOCYapCTBEHHBIN YHUBEPCUTET.
[ nonydeHus 3ayeTa CTyAEHT JOJDKEH:
YMETb OTBEYaTh Ha TEOPETUUECKHUE BOIIPOCHI, PACCMOTPEHHBIE HA JIEKLMSIX;
YMETh pelIaTh 3a7a4ud, MpeIoKeHHbIE Ha 1a00PaTOPHBIX 3aHATHUSX;
YMETh pelIaTh 3a7a4yl, MpeUI0’KeHHbIe Ha KOHTPOJIBbHOM padoTe;
YMETh pelIaTh 3a7aud, MpeUI0’KeHHbIEe Ha 3a4eTHON MTPOBEPOUHOM padoTe.

7. IlepeyeHb OCHOBHOI1 M 10NIOJTHUTE/IHHOMH YU4eOHOIl JTUTEpPaTyphbI
7.1. OcHoBHas JuTepaTypa

1. BoromonoB H. B. Maremaruka : yaeOuuk aas By308 / H. B. Boromosios, I1. . CamoiineHko.
— 5-¢ wm3m., mepepab. u mom. — MockBa: MsmarensctBo IOpaiit, 2022. — 401 c. — (Bsicuree
obpazoBanue). — ISBN 978-5-534-07001-9. — Tekcr: snekrponnsiii // ObpasoBatenbHas miathopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/488864

2. byrpos f. C. Bricmmas marematuka B 3 T. T. 2. DneMeHTh JWHEHWHOW anreOpbl H
aHaIUTHYECKON reomeTpun: yueOHuK ai1st By30B / 5. C. Byrpos, C. M. Hukonbckwii. — 7-€ u3f., cTep.
— Mocksa: UznarensctBo IOpaiir, 2022, — 281 c¢. — (Beicmiee o6paszoBanue). — ISBN 978-5-534-
03009-9. — Tekct: oamextponnsii // OOpa3zoBarenbHas tiatgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/488877

3. Bypmuctpoa E. b. Jluneiinas anreOpa: y4eOHHMK W TPAaKTUKYM ISl aKaJeMHYECKOTO
0akanaBpuata / E. b. Bypmucrposa, C. I'. Jlo6anos. — Mocksa: U3narensctBo Opaiit, 2022. — 421 c.
— (bakamaBp. Akamemuyeckuii kypc). — ISBN 978-5-9916-3588-2. — Tekct: asexkrpoHHbiid //
OopazoBarenbhas miatgopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/508147


https://urait.ru/bcode/488864
https://urait.ru/bcode/488877
https://urait.ru/bcode/508147

4. XKypasnes 0. U. duckpernbiii aHamu3. OCHOBBI BbICIICH anreOpbl: yueOHOE mocodue ams
By3oB / 0. . XKyparnes, 10. A. ®nepos, M. H. Bsnbiii. — 2-¢ usz., ucnp. u jgon. — Mocksa:
UznatrensctBo IOpaiit, 2022. — 223 c¢. — (Bwicuiee oOpazosanue). — ISBN 978-5-534-06277-9. —
Tekcr:  snmextponnwsii  //  OOpaszoBatenbHas  tuatpopma  FOpaiir  [caiit]. -  URL:
https://urait.ru/bcode/491080

5. Jluneiinas anreOpa M aHAIMTHYCCKAs T€OMETPHs: y4eOHHMK M mpakTukym i By3oB / E. T
[InotHukoBa, A. I1. UBanos, B. B. Jlorunosa, A. B. Mopo3oBa ; noa pegakuueit E. I'. [Im0oTHUKOBOM.
— Mocksa: UznparensctBo IOpaiir, 2022. — 340 c. — (Beicmiee o6pasoBanme). — ISBN 978-5-534-
01179-1. — Tekcr: osmextponubiii // O6paszoBarenbHas tiathopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/489170

6. JIyosruna E. H. Jluneiinas anreOpa : yueonoe mocobue mis By3oB / E. H. JIyosruna, E. M.
BeuromoB. — 2-¢ u3n. — Mocksa: UzaarensctBo IOpaiit, 2022. — 150 c. — (Beicuiee oO6pa3oBanue). —
ISBN 978-5-534-10594-0. — Tekct: anekrponnsiii // ObpaszoBarensHas miatdopma IOpaiit [caiit]. —
URL: https://urait.ru/bcode/495162

7. ITaxomoBa E. I'. Jlunelinas anreOpa u aHaiuTudeckass reomerpus. COOpHUK 3aaHUMA:
yuebHoe mocobue s By30B / E. I'. TlaxomoBa, C. B. PoxxkoBa. — Mocksa: U3narensctBo HOpaiir,
2022. — 110 c. — (Beicmiee obpaszoBanue). — ISBN 978-5-534-08428-3. — Tekct: 3siekTpoHHbIii //
O6pazoBarenbHas wiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490366

8. Ilepensman S. U. 3anumarensHas reomerpusi / 5. U. [epensman. — Mocksa: M3narenbeTBo
IOpaiit, 2022. — 264 c. — (OTkpbiTas Hayka). — ISBN 978-5-534-12883-3. — Tekct: anexTpoHHbIit //
OGpazoBarenbHas mwiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492353

9. Ilomnos B. JI. AHanuTHYecKasi TEOMETPHS: YUeOHHUK U TTpakTukyM uist By3oB / B. JI. [Tomos, T
B. Cyxoukuii. — 2-e¢ m3z., nepepad. u gon. — MockBa: M3matensctBo IOpaiit, 2022. — 232 c¢. -
(Beicmee obpaszoBanue). — ISBN 978-5-534-03003-7. — Tekcrt: snekrponusiii // O6pazoBareapHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490156

10. IToranoB A. II. Jluneitnas anreOpa W aHAIUTUYECKAs TEOMETPHS | YIYCOHHK U TPAKTUKYM
mis By3oB / A. II. TloramoB. — MockBa: MsmatensctBo IOpaiit, 2022. — 309 c. — (Beicmiee
obpazoBanue). — ISBN 978-5-534-01232-3. — Tekcrt : anekrponnsiii // Obpa3oBatenbHas miardopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/489949

11. Tlpusanos U. U. Ananutuueckas reomeTpusi: yueOuuk mist By3os / . WU. [pusanos. — 40-¢
u3., crep. — Mocksa: M3aarenscrBo FOpaiit, 2022, — 233 c. — (Bricuiee oopazosanue). — ISBN 978-5-
534-01262-0. — Texkct: anekrponHbiii // OOpa3oBarenbHas tiatpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/490111

12. Pesnnuenko C. B. AnHanutudeckas reoMmerpus B IpuMmepax W 3amadax B 2 4. Yactp 1:
yueOHUK ¥ TmpakTukym s By3oB / C. B. Pesnmuenko. — 2-e w3, uchnp. u jgom. — Mocksa:
UznarensctBo IOpaiit, 2022. — 302 c. — (Bricuiee oOpasosanue). — ISBN 978-5-534-02936-9. —
Tekcr:  smextponnwsii  //  OOpa3zoBatenbHas  tuatpopma  FOpaiir  [caiit]. -  URL:
https://urait.ru/bcode/491081

13. Pesnnyenko C. B. AHamuTHyeckas reomMerpus B NpHMepax W 3amgadax B 2 4. Yacte 2:

yueOHUK W TpakTukym mast By3oB / C. B. Pesnumuenko. — 2-¢ u3m., ucmp. W gom. — MockBa:
WznarensctBo IOpaiit, 2022. — 288 c¢. — (Bricmee obOpasosanue). — ISBN 978-5-534-02938-3. —
Tekcr:  smektponubiii  //  O6paszoBarenbhas  miaardgopma  IOpaiir  [caiit]. -  URL:

https://urait.ru/bcode/497744

14. CabutoB U. X. JluneitHas anreOpa W aHAIMTHYECKas TeOMETpHs . yueOHOe mocoOue aJis
By30B / . X. CabutoB, A. A. Muxaies. — 2-¢ u3J., ucip. u a0 — MockBa: M3natensctBo FOpaiir,
2022. — 258 c. — (Boicmiee obOpaszoBanme). — ISBN 978-5-534-08941-7. — Tekct: 31eKkTpoHHbIH //
OopazoBarenbhas mwiatgopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/493221

15. CanppakoBa E. B. [uddepenunansubie GopMmbl Ha TJIAJKUX MHOI000pasusax: yueOHoe
nocobue mst By3oB / E. B. Cangpakosa, E. B. Cymun. — 2-¢ uzn. — Mocksa: U3narensctBo HOpaidT,
2022. — 138 c. — (Boicuiee obOpazoBanme). — ISBN 978-5-534-10988-7. — Tekct: anekrpoHHbIi //
OopazoBarenbhas mwiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/495023

16. CoopHuK 3a1au 1o Beicuiei Mmaremaruke B 4 4. Yacte 1: yueOHOe mocobue ais By3oB / A. C.
[Mocnienos [u ap.]; mox penakmueii A. C. [TocnenoBa. — Mocksa: UznatensctBo FOpaiit, 2022. — 355 c.
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— (Beicmiee obpazoBanue). — ISBN 978-5-534-02075-5. — Texkcr: anexktponHnsiii // OOpa3oBarenbHast
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/490873

17. CrexnoB B. A. OCHOBBI TE€OpHMH HMHTEIPHUPOBAHUS OOBIKHOBEHHBIX IU(HEpEeHIIMATHHBIX
ypaBHeHHI: yueOHoe nmocobue aist By3oB / B. A. CteknoB. — Mocksa: U3narensctBo FOpaiit, 2022. —
427 c¢. — (Beicmee o6OpasoBanme). — ISBN 978-5-534-02124-0. — Tekcr: sneKkTpoHHBINA //
O6pasoarenbHas miatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/497752

7.2. JlonoJIHUTEJIbHAS JTUTEpaTypa
Anexcannpos A.Jl., Heuperaes H.}O. 'eomerpus.—M.:Hayka,1990.
Aranacsu JI.C., ba3puies B.T. 'eomerpus. Y. 1. — M.: [Ipoceemenne, 1987.
Aranacsa JI.C.,bassuieB B.T. u qp.Coopnuk 3amau o reomerpun.—M. IIpocsemenwue,1980.
Atanacsa JI.C., I'ypeBuu I'. b. 'eomerpus U.2.-M.:IIpocsemenue,1985.

5. Aranacsn, C.JI. T'eomerpus 1 [DnexktponHsiii pecypc]: yuebHoe nocodue mis By3os / C.JI.
AranacsH, B.I'. TTokpoBckuii ; mox pea. C.JI. AtanacsHa. — Di1. u3a. — DIEKTPOH. TeKCToBbIe aaH. (1
¢aiin pdf : 334 c.). — M.: BUHOM. JlaGoparopus 3uanuii, 2014.—Cuctem. TpeboBanus: AdobeReader
Xl ; akpan 10". - ISBN 978-5-9963-2371-5

6. bakensman W.S. Briciias reometpus. —M.: IIpocBenienne,1967.

7. Bepuep A. JI., Kanrop b.E., ®panrynos C.A. I'eomerpus. —4.2 CII6.: Cnern.aut,1997.

8. Teomerpus 2 [DnexTpoHHBII pecype] : yueO. mocobue mns By3oB / C.JI. AranacsH, B.I.
[Toxposckuii, A.B. Ymaxkos ; noxg pea. C.JI. Aranacsana.—M. : BUHOM. JlaGopatopus 3nanuii, 2015. —
547 c.— ISBN 978-5-9963-2876-5/

9. Teomerpust 2 [DnekTpoHHbIii pecype] @ yueb. mocobue mnst By3oB / C.JI. AranacsH, B.T.
IToxposckuii, A.B. Ymrakos ; mox pea. C.JI. Aranacsaa.—M. : BUHOM. JlaGopaTtopus 3nanui, 2015. —
547 c.— ISBN 978-5-9963-2876-5 Bericmas reomerpus/ H.B. Edumos, - 7-e m3m. - M.
OU3SMATIINT, 2004. - 584 c. ISBN 5-9221-0267-2

10. T'eomerpust: Yueouuk / A.Il. Kucenes; Ilox pen. H.A. I'maronesa. - M.: ®U3SMATJIUT,
2013. - 328 c.: 60x90 1/16. - (bubanoreka HU3NKO-MaTEMATHUECKOMN JIUTEPATYPBI IS IIKOJILHUKOB U
yuurener). (meperuter) ISBN 978-5-9221-0367-1, 1500 »k3.

11. Teomerpus: yueOHuk: YueOHuk / AnekcannpoB A.Jl., Hemnseraee H.IO. — CII6:6XB-
[etepOypr, 2010. — 612 c. ISBN 978-5-9775-0419-5

12. T'mne6ept J. OcHoBanus reomerpun. —M.: Hayka, 1964.

13. T'yceBa H.W. C6opHuk 3amau no reomerpun: B 2 4. — Y. Il: yuebroe mocooue / H.U. I'ycena.
H.C. JIeancoBa. O.}O. Tecnsa. — Mocka: KHOPYC, 2021. — 528 c. ISBN 978-5-406-05200-6

14. Edumon H.B. Bricmias reomerpus. — M.: Hayka, 1993.

15. XKadspos AXK. Teomerpus Y 2.-HoBocubupck. Cubupckoe yHHUBEPCUTETCKOE
uznatensctBo. —2003.

16. Knaitn M Marematuka. [louck nctunsl.—M.:Mup,1988.

17. Komany M. MHoroo6pasue reoMeTpuu.

18. Iler3nep C.JI, [IpoektuBHas reometpus. —M.: IIpoceemenue, 1980.

19. Ile3nep C.JI., IHanenko M.M. 3amauyHUK-IPAaKTUKYM IO MPOEKTUBHOW reoMeTpuu. —M.:
[Tpocsemnienue, 1982.

20. ITerposa B.T.JIekuu no anredpe u reomerpun. — Y 2.M.: Bianoc, —1999.

21. Yerepyxun H.®. [IpoektuHas reomerpusi. —M: [Ipocemenue, 1969.
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7.3.I1epeyenn pecypcoB HHGOPMANHOHHO-TEJIEKOMMYHHKAUMOHHOI ceTu «HTepHET»
OnekrponHas obubnuoreka https://www.biblio-online.ru.
Karanor o6pa3oBarensHbix Internet-pecypcos http://window.edu.ru.
DnekTpoHHO-0MOMIMoTeuHast cucrema http://znanium.com.
MaremaTrueckoe OFOpo: pellieHue 3a/1a4 1o Beiciield Mmatematuke http://www.matburo.ru.
Caiit MaTepuaioB o MaTeMaTU4ecKiM nakeram http://www.exponenta.ru/.
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8. MaTepua/ibHO-TeXHHYeCKoOe o0ecnieyeHue
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YueOHnasi ayguropus Jjis NPOBeJeHHUs] 3aHATHI JIEKIIHOHHOTO W CEMHUHAPCKOr0 THMA,
rPYNNOBBIX M HWHIMBUAYAJILHBIX KOHCYJIbTALMIi, TEKYIIEro KOHTPOJS H MPOMEKYTOUYHOM
aTTeCcTAIHH, OCHAIIICHHAS CJICIYIOIIMM 00OpY/JI0BaHUEM: CTaHIAapTHAs yueOHas MeOenb (28 yueOHbIX
MOCaJJOYHBIX MECT), CTOJI M CTYJ JUIsl penoaaBarens — no 1 mr., kadeapa it aekropa — 1 mr., 1ocka
HAaCTEHHAs TPEXdJEMEHTHas — 1 IIT., HANOJbHBIH MOOMJIBHBIN MpoeKIHOHHBIN 3kpaHn DA-LITE - 1
., MyastuMmenuanpoekropBenQ — 1 mr., HoyrOyk Lenovo — lmr., komonku Genius — 1 mir.,
NepCoHANbHBIE KOMIBIOTEPHI, 00bEMHEHHBIE B CETh C BBIX0JI0M B MHTEepHET, — 16 mmiT.

IMomemeHnue 1 caMOCTOATENbHOWH padoThl aymutopus Ne224 ¢ BeixogoM B HHTepHET
OCHAIIlEHA CIIEAYIOIIMM O00OpyIOBaHHMEM: CTaHaapTHas ydcOHas mcOenb (15 yueOHBIX MOCagOUYHBIX
MECT), CTOJ M CTyl Ui TpenojgaBareass — mo 1 1T, J0CKa HacTeHHas — 1 T,
MyabTEMeauanpoekropBenQ — 1 mrT., komonku Genius — 1 mT., HepCOHAaJIbHBIC KOMITBIOTEPHI,
00bEeIMHEHHBIC B CETh € BbIX0J0M B MHTEepHET — 15 1IT.

9.IlporpamMmHoe obecrneyeHne
MicrosoftOpenLicense (WindowsXP, 7, 8, 10, Server, Office 2003-2016), nuuensus 66975477
ot 03.06.2016 (6eccpouHo).
PTCMathcad 15.0 (JIutien3us 449732)
OOyuatomumest  obecrieueH  goctyn kK ObC  «lOpaift», pmoctym B 3IEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCHUTETA.



