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1. MECTO JUCLHUITINHDBI

1.1.

TpeboBanus K npeaBapUTEIbLHON MOATOTOBKE 00yUYaOLIMXCsl, IPEALIECTBYIOIINE

U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBACTCS U3yUEHHE JAHHOM:
0a30Basi MOATOTOBKA M0 MaTeMaTHKe B 00BbEME IPOTpaMMbl CPETHEH HIKOIIBI.

1.2.

HI/ICHI/IHHI/IHBI, KYPCOBBIC pa6OTBI N IIPAKTHUKH, OJI1 KOTOPBIX OCBOCHUEC ,HaHHOfI

JTUCITUTUIMHBI HEOOXO0IMMO KaK MPEe/IIeCTBYIONICe:
«BeKTOpHBIN U TEH30pHBIN aHAIN3Y, «MarteMaTndeckuil ananusy, «JluddepeHnnanpubie

ypaBHeHHs», «TeopeTnueckas Gu3nuka.

2. OIMMCAHUE JMCHUITJIMHBI

2.1.  OOmas XxapaKTepUCTHKA

HanmeHnoBanwue mmokazareis

3HaueHHE MOKa3aTes

Ha3zBanue 006pa3oBaTenbHOM MPOrpaMMbl

44.03.05 Ienarornyeckoe oOpa3oBaHue

[Iudp 1 Ha3BaHUE B COOTBETCTBUU C
Y9eOHBIM MIJIAHOM

b1.B.O/1.6 Ananutnueckas reOMeTpus U
nuHeiHas anreopa. Teopus rpymin

Yacte 00pa3oBaTeNbHOM MPOrpamMmbl

BapuatuBHas yacTh: BEIOOp By3a

KomnyecTBo 3a4eTHBIX CAMHUNIL / Bcero 4acos

45/162

2.2. Pacnpenenenue yacoB 1o opmam u nepuoaam o0y4eHus
OO11ee KOJIMYECTBO YacoB
o | E CaMoCTOsI-
®opma 2 | @ N
5 | € | nekum- | mabopa- | MpaKTH- | TEIBHOW U dopma
00yJeHus 2| 2 . | Bcero
8 | OHHBIX | TOPHBIX | YECKHX | KOHTaKTHOU KOHTPOJIS
paboThI
Outas 1 1 15 - 15 30 60 9K3aMeH
1 2 26 - 26 50 102 3a4er
Ounas, Bcero | 1 | 1,2 41 : 41 80 162 | MO,
3a4er
3a04Has 1 2 4 - 4 52 60 9K3aMEH
2 3 4 - 4 94 102 3auer
3aoyHas, 12|23 5 i 5 146 162 JK3aMeEH,
BCETO 3a4er

3. HEJIN JUCHUTIJIMHBI

PazButie wmaremaTHueckoi

HUHTYUIIHUU,

BOCIIMTaHHE MaTeMaTHYECKOM KYJbTYPBHI;

OBJIAZICHUC JIOTHYCCKMMU OCHOBAMM KYypcCa, HCO6XOI[I/IMI)IMI/I AJi1 peICHUA TCOPCTUUCCKHUX U

MNPAKTUYCCKUX  3a4a4; OBJIAJACHUC

OCHOBHBIMHU  TIOHATUAMH  TUCHUIIINHBI;

IIOHMMAaHHe

3(1)(1)€KTI/IBHOCTI/I HCIIOJIB30BaHUA MCETOJO0B W YMCHHUC IMPUMCHATH WX B HM3BCCTHBIX M HOBBIX
3ala4yax; paCllrupCHUC MATCMATUYCCKUX 3HAHUM M HMX CBS3EH C ApyruMu JUCHUIIIIMHAMU,

HN3y4aCMbIMHU CTYJIGHTaMI/I-(I)I/I?;I/IKaMI/I.
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4. KOMHIETEHINHN OBYYAIOIMETI'OCS, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X MH/IMKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

Komnerenun WHukaTopel PesynbraTel 00y4eHus
[IK-2. Crnocoben I1K-2.13. IIK-2.13.1. 3HaeT OCHOBHBIE ITOHITHUS
OpraHU30BaTh Cnocoben AQHATUTUYCCKOW TEOMETPHH, OTIPEICIICHUS 1
JEeITEIbHOCTD JIOKa3aTh CBOMCTBA MaTEMAaTHYECKUX OOBEKTOB B DTOU
o0yJaromuxcs, YTBEPXKACHUE, o0acTtH, (GOPMYITHUPOBKHU YTBEPKICHUH,
HaIpaBJICHHYIO Ha chopMyIUpoOBaTh | METOJIBI MX JIOKA3aTEIHCTBA, BO3MOYKHBIC
OCBOCHHE pe3yIbTar, cdepbl UX MPUIIOKEHUH, OCHOBHBIC TIOHATHUS
JOIOJHUTEIBHON OTIEPUPOBATH TEOPHH TPYIIIL.
00111€00pa30BaTENbHON | OCHOBHBIMHU [1K-2.13.2. YMeeT pemaTs 3a/1a4u
MIPOTPaMMBI C MOHATHIMHU BBIYHCIIUTEILHOTO U TEOPETUYECKOTO
KCIIOJIb30BAHUEM aHAJINTHYECKOU XapakTepa B 00JIaCTH TEOMETPUU TPEXMEPHOTO
CIIeNUaIbHBIX T'COMETPHUH. €BKJIMJIOBA MTPOCTPAHCTBA U MPOCKTUBHOM
HAyYHBIX 3HAHUN TUTOCKOCTH, JIOKA3bIBaTh YTBEPKICHUS.
T11K-2.13.3. Bnaneer MaTeMaTH4ECKUM
anmapaToM aHaJUTHYECKON TreOMETpHH,
AHATUTUYECKUMH METOJaMHU HCCIEN0BaHUSA
T€OMETPUUYECKUX OOBEKTOB.
[1K-2.14. TIK-2.14.1. 3HaeT OCHOBHBIE METOIBI
Cnocoben KPUTHYECKOTO aHAJIH3A.
OCYILIECTBIIATH [1K-2.14.2. YMeeT HaXOUTh U KPUTUUYECKHU
ITOMCK aHATM3MPOBATH HHPOPMAIIHIO, HEOOXOIUMYIO
HeoOX0aUMOI JUTSL pEIIEHUs TIOCTaBJICHHOM 3a1a4H.
uH(pOopMaIuy, ITK-2.14.3. Bnanmeet ciocoOHOCTSIMU
OTUPAsICh Ha | cUCTeMaTu3aluu nHpOopMaLuu, TOTy4YeHHON
pe3yIbTaThI U3 Pa3HBIX HICTOYHUKOB M METOIbI €€
aHam3a KPUTHYECKOTO aHAJIM3a.
IMOCTaBJICHHOM
3aa49u

S. I[TPOT'PAMMA JJUCLATTJIMHBI

HazBauue teMbl ‘

Kpatkoe conepxanue TeMbl (BOIPOCH TEMBI)

1 cemecTp

Pazgen 1. AranuTndeckas reoMCETpHsd Ha IJIOCKOCTHU

1. BexropHas anredpa

1.1. Cucrema KoOpIMHAT Ha IUIOCKOCTHU U B
HpPOCTPaHCTBE.

1.2. BexTopsl U AeHCTBUS HAJl HUMH.

1.3. CkansipHoe NpOM3BEAEHUE BEKTOPOB, €r0
MeXaHU4ecKasi MHTEePIIpETaIusI.

1.4. BekTopHOE NpPOMU3BEIEHUE BEKTOPOB, €TI0
MeXaHU4ecKasi MHTEePIIpETaIusl.

1.5. CmemanHOe npou3BeIeHHE BEKTOPOB, €ro
reoMeTprudecKast nHTeprperanus. /[BoiHoM
BEKTOPHOE IIPOU3BEICHUE.

2. IlpsiMast Ha TUTOCKOCTH

2.1. PaznuuHble ypaBHEHUS MPSIMON Ha TUIOCKOCTH

Pa3znen 2. Ananutudeckasi reOMETpHs B IIp

OCTpPaHCTBE

3. YpaBHEHHE TIIIOCKOCTH

3.1 Paznmunble GOpPMBI ypaBHEHUS MPSIMOH B
IIPOCTPAHCTBE
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Ha3zsanue TeMEbl

Kparkoe conepsxanne TeMbl (BOIPOCHI TEMBI)

3.2 Paznuunble GOpPMBI YpaBHEHUS MJIOCKOCTH.
3.3 B3auMmHOe pacnosoKeHHe MITOCKOCTEH.
3.4. CiocoObl 3a1aHMsI IPSIMOM B IPOCTPAHCTBE.
Yron Mmexay npsiMoil ¥ JI0CKOCTHIO.

4. JIuHUM ¥ TOBEPXHOCTU BTOPOTO
HopsiAKa

4.1 JluHuum BTOpOrO MopsiJiKa — JUIUIIC,
runep0Ooma, napadomna. IKCUEHTPUCUTET U
JTUPEKTPHUCHL.

4.2 TlonsipHble ypaBHEHHsI TUHUI BTOPOTO
MopsiAKa.

4.3 KacarenbHble K 3JUIAIICY, THIIEPOOJIBI U
napadoJIbl.

4.4 Onruauyeckue CBOMCTBA JIMHUA BTOPOTO
MopsiAKa.

4.5 OO0miee ypaBHEHHE JJUHUW BTOPOTO MOPSIKA,
WHBAPUAHTHI 3TOTO YPaBHEHUS, CBEJICHUE K
KaHOHMYECKOMY BHTY.

4.6. IToBepXHOCTH BTOPOTO MOPSIIKA
HccnenoBanue Gopmbl MOBEPXHOCTENH BTOPOTO
MIOPSI/IKA TI0 UX KAHOHWYECKUM YPABHEHHSIM.

ceMecTp

Paznen 3. Matpuiist

5. Matpuisl 1 onpeaeanTenn

5.1. OcnoBbl Teopun MaTpull. OCHOBHBIE 3a]ja4uu
TEOPHM CUCTEM JINHEHHBIX ypaBHEHUH. MaTpuIibl
¥ ONepaIiy HaJ HUMH.

5.2 Onpeaenurens n-ro MopsaKa U ero
cpoiictBa. Teopema Jlannaca

5.3. Onpeaenutens NPOU3BEICHHS IBYX MaTpPHULL.
Teopema Kpamepa.

5.4. ITonsTue obpatHoOit MaTpuIbl. Coro3Hast
Matpuua. Kpurtepuii obparumocT.

5.5. OnpezneneHye paHra MaTpUIbL.

6. JIuneiitnoe npoctpancTBo. Ob61IKE
CUCTEMBI JINHEWHBIX YPAaBHEHUM.

6.1. JluneitHsit mpoctpancTBo. Onpenenenne
JMHENHOrO npocTpaHcTBa. OCHOBHBIE CBOMCTBA
JIMHENHBIX TPOCTPAHCTB

6.2. basuc u pazmMepHOCTb JIMHEHHOTO
npoctpancTBa. [loanpoctpancTBo. JInHelHbie
o6osnouku. O01iee pereHne He0THOPOTHON
JIMHEHHON CUCTEMBI.

6.3. HerpuBuanpHas COBMECTUMOCTh
OJIHOPOJIHOM cucTteMsl. baznuc n pa3MepHOCTh
IIPOCTPAHCTBA PEIIEHUI OJHOPOJHOU CUCTEMBI.
6.4. dyHIaMeHTaAIbHAS CUCTEMA PEIICHUN
OJTHOPOJIHOM cucTeMbl. CTpyKTypa 00111ero
pelIeHrs HEOTHOPOAHON CHUCTEMBI.

Pasnen 4. JIuneliHple IPOCTpaHCTBA

7. JleicTBUTEIbLHBIE M KOMITJIEKCHBIE
€BKJIMJIOBBI POCTPAHCTBA

7.1. JIluneiiubie 1 OWIIMHEHHBIE B JIEUCTBUTEIILHOM
Y KOMIUJIEKCHOM €BKJIMJIOBOM NPOCTPAHCTBE.

8. JInunelHple onepaTopbl

8.1. Ompenenenue JTUHEHHOTO oreparopa.
Marpuua JmHeHoro oneparopa. [leidcTBus Hax
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Ha3zsanue TeMEbl

Kparkoe conepsxanne TeMbl (BOIPOCHI TEMBI)

omnepaTopamMu U COOTBETCTBYIOIIME JCUCTBUS HaJ
WX MaTPUIIAMH.

8.2. IlpeoOpa3oBanue  MaTpulbl  JIMHEHHOTO
orieparopa Mpu mepexojie K HOBOMY 0asucy.

8.3. XapakTepucTHuecKoe ypaBHEHHE.
JlnaroHanabHbIA BU MaTPUIbI JIMHEHHOTO
oreparopa B cliydae MpOCTOro CHEKTpa.

9. DnemMeHTHI TEOPUH TPYIII 9.1. OcHoBHble ToOHATHS rpynn. [pynmsl u
MOJITPYIIIBL.
9.2. I'pynma, TOPSIAOK ~ dJEMEHTA,  MOPSAIOK
TPYIIIbI, TOATPYIIA.
9.3. Komnpna u mouis.
6. CTPYKTYPA U COAEPXXAHUME JUCHUITJIINHBI
6.1. ®opma oOyueHus — ounas, Kypc — 1, cemectp — 1
HaumenoBanust pa3aenoB u Tem Koaectso acos
pasa Jlexu. | Jlabop. | Ilpakr. | CPC+K | Beero
Paznen 1. Ananutuueckas reomeTpus Ha 3 i 3 15 31
TJIOCKOCTH
1. BekropHas anredpa 4 - 4 7 15
2. [IpsiMast Ha TJTIOCKOCTH 4 - 4 8 16
Pa3znen 2. Ananutudeckasi reoMeTpus B 7 i 7 15 29
MIPOCTPAHCTBE
3. YpaBHEHHE MIIOCKOCTH 4 - 4 7 15
4. JINHUY ¥ TOBEPXHOCTH BTOPOTO MOPSIKA 3 - 3 8 14
HUTOTI'O 3A CEMECTP 15 - 15 30 60
6.2. ®opma oOyueHus — ouHas, Kypc — 1, cemectp — 2
HanmenoBanus pas3zaennos u teMm Kosmriectso Hacos
pasl Jlexn. | Jlabop. | Ilpakr. | CPC+K | Beero
Pazgen 3. Marpuusl 14 - 14 26 54
5. Matputisl 1 onpeaenauTenn 7 - 7 13 27
6. Jluneitnoe HPOCTpaHCTBO. O?H.II/IC 7 - 7 13 97
CHCTEMBI JINHEHHBIX ypaBHEHHUN
Pasnen 4. JInneliHble TPOCTPaHCTBA 12 - 12 24 48
7. IeAiCTBUTEIBHBIE U KOMIUIEKCHBIE 4 - 4 8 16
€BKJIMJIOBBI IPOCTPAHCTBA
8. JIuneitHple onepaTopbl 4 - 4 8 16
9. DneMeHTHI TEOpUU TPyN 4 - 4 8 16
HUTOTI'O 3A CEMECTP 26 - 26 50 102
NTOI'O MO KOMITIOHEHTY OIIOII 41 - 41 80 162
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6.3. dopma o0yueHus — 3a04Hasi, Kypc — 1, cemectp — 2

HaunmenoBanus pa3zienoB u TeM Konmiriectso Hacos
Jlexu. | Jla6op. | Ilpakt. | CPC+K | Beero

Pa3znen 1. Ananutuueckast reomeTpus Ha 5 i 5 7 31
TJIOCKOCTH

1. BekTopHast anrebpa 1 - 1 13 15
2. IlpsiMasi Ha TUIOCKOCTH 1 - 1 14 16
Paznen 2. Ananutruueckas reoMeTpus B 5 i 2 o5 29
IIPOCTPAHCTBE

3. YpaBHEHHE IITIOCKOCTH 1 - 1 13 15
4. JIuHUM ¥ IOBEPXHOCTU BTOPOTO MOPsIIKa 1 - 1 12 14
NUTOIrO 3A CEMECTP 4 - 4 52 60

6.4. ®dopma oOydeHus — 3a049Hasi, Kypc — 2, ceMecTp — 3

HaumeHnoBaHwusI pa3aeiioB U TeM Konmuectso yacos
Jlexu. | Jla6op. | Ilpakr. | CPC+K | Beero

Paznen 3. Marpuripl 2 - 2 50 54
5. Matputisl 1 onpeaeauTenn 1 - 1 25 27
6. JIuneitnoe HPOCTpaHCTBO. O?H_[I/Ie 1 i 1 o5 97
CUCTEMBI JINHEHHBIX ypaBHECHUN

Paznen 4. JIuHeliHbIe TPOCTPAHCTBA 2 - 2 44 48
7. JleiCTBUTEIIbHBIC U KOMILICKCHBIE 1 i 1 14 16
€BKIIUIOBBI IIPOCTPAHCTBA

8. Jluneiinpie orepaTopbl 1 - 1 14 16
9. DneMeHTHI TEOPUH TPYIIIT 0 - 0 16 16
NUTOroO 3A CEMECTP 4 - 4 94 102
NUTOI'O 3A KYPC 8 - 8 146 162

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJsibHBIE BOIIPOCHI

Pa3znen 1. Ananutudeckas reoMeTpus Ha IJIOCKOCTU

1. Cucrembl KOOpAMHAT Ha TUIOCKOCTH U B TPOCTPAHCTBE.

2. Tlonstue BexTopa. JINHEHHBIE ONEpAIMK HAJl BEKTOPAMH.

3. JluHeitHas 3aBUCUMOCTH U HE3aBUCHUMOCTb BEKTOPOB. OCHOBHBIE TEOPEMEI.

4. JluHeiHas 3aBUCUMOCTbH JIBYX, TPEX U YETHIPEX BEKTOPOB.

5. Ilonstue 6a3uca. AQppuHHBIE KOOPAUHATHI.

6. JlexapToBBI KOOPAMHATHI KaK YacCTHBIN ciydail ad(uHHBIX KoopauHat. KoopauHaTh
BEKTOPOB B JIEKApTOBOM cucteme. Hanpasiraroniye KOCUHYCHI.

7. CkansgpHoe NpPOM3BEACHHE BEKTOPOB, €ro MeXaHW4ecKas MHTEepIpeTarus.
['eomeTpuyeckue u anredOpanyeckre CBOMCTBA CKaIIPHOTO MTPOU3BEICHUS.

8. IlpencraBieHue CKaJIsIpHOTO MPOU3BEJCHUS B IEKAPTOBOM CUCTEME KOOPIUHAT.

9. Ompenenurenu BTOPOTO M TPETHETO MOPSIIKA, IX OCHOBHBIE CBOWCTBA.

10. IIpaBble u neBbie TpOHKK BeKTOPOB. IIpaBas u jgeBast cuCTEMbl KOOPAUHAT.

11. BekrtopHOe TpOU3BENECHHE BEKTOPOB, €ro MeXaHHuYeckas HHTepIpeTanus.
['eomerpuueckue u anredpandeckre CBOWCTBA BEKTOPHOTO MPOU3BEICHMS.

12. TlpencraBneHre BEKTOPHOTO MIPOM3BEACHHUS B IEKAPTOBOW CHCTEME KOOPIMHAT.

13. CmemaHHOe TpPOM3BEACHUE BEKTOPOB, €ro TeOMeTpUYecKas HWHTepHpeTanus.
Anrebpanyeckne CBOMCTBA CMEIIAHHOTO MMPOU3BEICHHS.
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14. TlpencraBieHue CMEIIaHHOTO MPOU3BEACHUS B IEKAPTOBON CUCTEME KOOPIUHAT.

15. JIBoIiHOI BEKTOPHOE IPOU3BEICHUE.

16. Paznuunbie popmbl ypaBHEHUS NPSAMOM Ha MJIOCKOCTH.

17. B3auMHOe pacroyioxxeHue MpsIMbIX Ha TMJIOCKOCTH. Y CJIOBHE MapajUieIbHOCTH JBYX
MPSIMBIX, YCIIOBUE MEPIEHANKYISIPHOCTH JABYX MPSMBIX.

Paznen 2. Ananutruueckas reoMeTpus B IPOCTPAHCTBE

17. Paznuunbie GOpMBI ypaBHEHUS MJIOCKOCTH.

18. B3aumMHOe pacnosjokeHHe JBYyX IJIOCKOCTEH. YClIOBHE NapaylieIbHOCTH, YCJIOBUE
NEepIEHANKYISIPHOCTH.

19. Pa3nuunblie criocoOsbl 3a7jaHus IPSIMOM B IPOCTPAHCTBE.

20. B3ammHOE pacroyiokeHHUe MPSIMON U TUIOCKOCTH. YTOJI MEXTY HIUMH.

21. Jluauu BTOpOrO MmopsAaKka Kak KoHuYeckue cedeHus. OOliee ypaBHEHHE JIMHUU
BTOPOT'O MOPSAKA.

22. Dnnunc. BeiBoJ KAHOHUYECKOTO YPaBHEHUS.

23. HccnenoBanue GOpMBI 3JUTUIICA IO €r0 KAHOHUYECKOMY YPaBHEHHUIO.

24. DKCUEHTPHUCUTET U AUPEKTPUCHI dIUTUIICA. [IMpEeKTOpHaTIbHOE CBOMCTBO AIUIMIICA.

25. T'unepbosa. BeiBo1 KaHOHWYECKOTO YPaBHEHUSI.

26. Mccnenoanue Gopmbl runepOosIbl 0 €€ KAHOHUYECKOMY YPaBHEHHUIO.

27. DKCUEHTPUCUTET ¥ JUPEKTPUCHl rumepOossl.  JIupexkropuanbHOEe  CBOHCTBO
TUTIEPOOJIBI.

28. Ilapabomna. BeiBoa kaHOHUYECKOTO ypaBHeHHs. VccnenoBanue (GopMBlL.

29. Ormpenenenue JUHUIA BTOPOrO NOPsI/IKA HA OCHOBE MX AUPEKTOPUATBHOCTH.

30. KacarenpHble K JHHHAM BTOpPOro mopsiaka. OnTudeckue CBOWCTBA DIUIMIICA,
rUnepO0Ibl U 1MapadoJIbI.

31. TToBepxHOCTH BTOPOTO MOPSIIKA

Paznen 3. Matpuiist

32. Marpuupl, Buas! Matpuil. Onepanny HaJl MATPHUIIAMH, CBOMCTBA 3TUX OTEPAIIHiA.

33. Ompenenutens N-ro nopsaka (MHAYKTUBHOE OMPEEICHUE).

34. Omnpenenurtens MPOU3BEACHUS KBAAPATHBIX MaTPHIIL.

35. OOparnas marpuia. TeopemMa O CYIIECTBOBAHMM M €IMHCTBEHHOCTH OOpaTHOM
MaTpHIIBL.

36. IIpaBuno Kpamepa perienus cucreM ypaBHEHUI.

37. TloHsiTHE TMHEHHOTO MPOCTPAHCTBA (IIPUMEPHI).

38. JluHeilHas 3aBUCUMOCTb U JIMHEIHAst HE3aBUCUMOCTh CUCTEMbI BEKTOPOB, CBOICTBA.

39. ba3zuc u pa3smMepHOCTh JTUHEHHOTO MPOCTPAHCTBA.

40. Koopaunatsl BekTopa. Teopema o pa3iokeHUn BeKTopa 1o 6azucy (eIMHCTBEHHOCTh
pa3yIoKEeHUs).

41. TlonsTHe 6a3UCHOrO MUHOpA, PaHT MaTpHUlbl. Teopema 0 paHre MaTpHIIbl.

42. CucteMbl JHMHEHHBIX YpPaBHEHWH, OCHOBHBIE OIpe/AeieHUs. MaTpudHas 3amuch
CUCTEMBI JINHEWHBIX YPABHEHU.

43. Teopema Kponekepa-Kanemmu.

44, OnHopoJHbIE CUCTEMBI YpaBHeHUH. DyH1aMeHTanbHas cucreMa pemeHuii. CBoiicTa
pelieHnit 0JTHOPOIHOM CUCTEMBI TMHEHHBIX anreOpanyecKux ypaBHEHHH.

45. CtpykTypa 0OILIEero peuieHus HeoJHOPOJHON CHUCTEMBbl JTMHEWHBIX alreOpandyecKux
ypaBHEHUU

Pasznen 4. JInneliHble POCTPaHCTBA

46. TlonsTue MUHEHHOro MpeoOpa30BaHus IMHEHHBIX IPOCTPaHCTB. MaTpulla TMHEHHOTro
npeoOpa3zoBaHusl (PUMEPHI).

47. CoOcTBeHHBICE BEKTOPHl M COOCTBEHHBIC 3HAYCHHUS MATPHUIIBI  JIMHEHHOTO
npeoOpa3oBaHusl.
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48. XapakTepucTHUECKU MHOTOUJIEH. AJITOPUTM HaX0KICHHSI COOCTBEHHBIX BEKTOPOB U
COOCTBEHHBIX 3HAYCHHI.

49. Ksagparuunbie ¢opmbl. Marpuna kBaapatuuHoit ¢opmbl. KaHoHmueckwii u
HOPMAaJIbHBIN BUJI KBaJPaTHUHOW (POPMBI. 3aKOH WHEPIIUH.

50. ITIpuBenenue kBaapaTUIHON HOPMBI K KAHOHUYECKOMY BUJLY.

51. TomoXUTENHbHO W OTPHULATENILHO ONpeAeTCHHbIe KBaapaTudHbie Gpopmbl. Kpurtepuit
CunbBecTpa.

52. ba3zuc reoMeTrpuyecKHX BEKTOPOB Ha MPSMOW, HA IUIOCKOCTH M B IPOCTPAHCTBE.
Koopaunatel BekTopa B JaHHOM Oa3uce, BhIpaKEHHE Yepe3 KOOPAMHATHI Hayala M KOHIIA.
JluHeiHbIe onepanyy HaJl BEKTOpaMU B KOOPAMHATHOHN Gopme.

53. OproroHaipHble MPOEKIUU BEKTOpOB. CKalsipHOE MPOU3BEICHHE BEKTOPOB.
CgoiicTBa. BripaskeHne yepe3 KOOpIMHATH COMHOKUTENEH B OPTOHOPMHUPOBAHHOM 0Oasuce.

54. OmpexaeneHne TUHEHHOTO OTiepaTopa.

55. Marpuna nuHeiHoro oneparopa. JlelcTBHs HaJl onepaTopaMyu U COOTBETCTBYIOIINE
NENCTBUS HaJl UX MaTPHUILIAMHU.

56. IIpeoOpa3oBaHe MATPHIIBI TIMHEHHOTO OIIEpaTOpa MPH IMepexoie K HOBOMY 0a3ucy.

57. XapakTepHUCTHUYECKOE YpaBHEHHE.

58. JluaroHanbHBIN BUI MATPHIIBI IMHEHHOTO OIIEPAaTOpa B CIIydac MPOCTOTO CIICKTPA.

59. I'pynmsl ¥ HOATPYIIIHL.

60. I'pymnma, mopsaoK 3yIeMeHTa, TOPSIOK TPYIIIB, TOATPYIIIA.

61. Konbua u moss.

7.2.  Tewmbl nHCbMEHHBIX PaboT (THITBI 3a/a4)

KoHTpoibHble paboThI 10 IPAKTUKE TEMAM:

— aHAJIUTUYECKas TeOMETpPUS IUIOCKOCTH (HAaXOXJEHHE CKaJISPHOrO, BEKTOPHOTO
IIPOU3BEJICHUSI BEKTOPOB, MPEICTABICHUE CKAIAPHOIO IPOU3BEACHUSA B JIEKAPTOBOW CUCTEME
KOOpJUHAT U T.[1.);

— aHAJIUTUYECKasi TEeOMETpPUs B IPOCTPAHCTBE (HAXOXKJAEHHWE HKCLUEHTPUCUTET U
JUPEKTPUCHI AILIUIICA, HAXOXKIEHUE aNredpanyeckoil KpUBOi BTOPOro MOpsiIKa U T.1.);

—MaTpullpl  (BBIYUCIICHUS  ONPEACNTUTENs] NPOU3BENEHUs KBAaJPAaTHBIX MaTpull,
HaXO0XJICHNE JIMHENHAs 3aBUCUMOCTb U JIMHENHAs HE3aBUCUMOCTb CUCTEMBI BEKTOPOB, PEIICHUE
OJTHOPOJIHBIX CHCTEM ypaBHEHHI U T.]1.);

— IMHEeWHbIe TNPOCTPAHCTBA (HAXOXJAEHUE COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX
3HaUE€HUN MaTpulbl JUHEHMHOro mpeoOpa3oBaHus, NpeoOpa3oBaHHWE MAaTPULbl JIMHEHHOTO
oreparopa IpH nepexojie K HOBOMy 0a3ucy u T.1.).

KonTponbHast paboTa 1Mo MHpoBEpKE TEOPETUYECKHUX 3HAHMM — IO BCEM TEMaM, C
VICIIOJIb30BAaHUEM YKA3aHHBIX BBILIE KOHTPOJIBHBIX BOIIPOCOB.
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7.3. OOpazen coaepaHus dK3aMEHAIMOHHOTO Owiera (MpW HaJIWYUHM SK3aMeHa II0
JTUCIUTIINHE)

JloHeukuii rocy1apCTBEHHbIA YHUBEPCUTET
Ou3HKO-TeXHUUECKUI (PaKyInbTeT
Kadenpa maremarnueckoit pusnuku

[Tporpamma Beiciiero oopasoBanus IIporpamma OakanaBpuaTa
Hanpasiienue noaroroBku 44.03.05 Ilenarornueckoe oOpazoBaHue
[Tpoduns moAroToBKH ®usnka 1 nHPOpPMaATHKA

®opma 00yueHus Ounas

Cemectp [TepBrrit

JAucuunnmza AHanmuTHyecKasi TeOMETpHUs U JIMHEHas anreopa.
Teopus rpynn

DK3aMeHalnOHHbBIN Omiier Ne 1

1. VYron mexnmy AByMs MNPSMBIMH Ha IUIOCKOCTH. YCIIOBUS MapajUICIbHOCTH H
MEPICHIUKYIIPHOCTH JIBYX MPSIMBIX Ha IJIOCKOCTH. PaccTosHuMe OT TOYKH JO MPSMON Ha
IIJIOCKOCTH.

2. Marpuiipl u ASUCTBUS HAJ HUMH (CJIOXKCHHE, BRIYMTAHHE, YMHOXKCHUE HA YUCIIO,
YMHO)KEHUE MaTPUIL).

3. Pemwmts 3amaun.

3aB. kadenpoii T.E. [Tsacenkas

DK3amMeHaTop A.Jl. ManoB

B cnyuae BeneHus y4eOHOTO mIpoliecca ¢ MCIOJIb30BAaHHEM DJIEKTPOHHOTO OOydYeHHsS U
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, Colep)kaHue OujeTa MOKET OTIMYAThCS OT
MIPUBEJICHHOTO.

8. PACITIPEAEJIEHME BAJIJIOB, KOTOPLIE [TOJIVHAIOT OBYUYAIOIIUECA

OOmiast olleHKa 3HaHUM O0yyaroImMXCs MO JUCHUIUIMHE MpoBoauTcs no 100-OammpHON
HIKaJe HUCXOJ W3 MaKCUMyMa, MPHUBEACHHOro B Tabiuie Huxke. OpraHu3alMoHHO-y4deOHas
paboTa B ayIUTOPHH OLIEHMBAETCS HAa OCHOBE TAKUX KPUTEPUEB KaK IMOCEHIAEMOCTb 3aHATHI,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJIHEHUE JOMAIIHUX 3aJaHUi, aKTUBHOCTh BO BpeMs
NPOBE/IEHUS JIEKIIMOHHBIX M NPAaKTUYECKUX 3aHATHH (ydacTHe B OOCYXJEHUH TEKYILIEro Hu
IPOIIEHHOr0 MaTepuaia, peleHne 3a1a4 U T.I1.).

8.1. Cemectp 1

Jlnst ouHOM popMBbI 00yUeHUst

Howmepa pazgenon Bunsr pabot Makenvanproe
KOJINYECTBO OaJIOB

OpraHu3annoHHO-y4eOHas paboTa B ayIUTOPHH 5
CamocrosiTenpHas pabora 15

1 KoHTposbHBIE pabOTHI MO MPAKTHKE 10
KonTtponpsHast pabota 110 TEOPETHIECKOMY 0
MaTepuany

2 OpranuzalnoHHO-y4eOHas paboTa B ayAUTOPUH 5)
CamocrosrenbHas pabora 15
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KoHTtposnbHBIe pabOTHI MO TPAKTUKE 5
KonTtponbHast paboTa o TEOPETHIECKOMY 5
MaTepuany
NTOI'O 60
DK3aMeH 40
OO0t UTOT 32 CEMECTp 100
Jlst 3a09HOM (hOpPMBI 00yUEHUS
Howmepa pasnenos Bunsl pabot MaxcumanbHroe
KOJINYECTBO 0aJIOB
Opranu3anroHHO-y4eOHas: paboTa B ayIUTOPHH 5
CamocrosiTenpHas pabora 15
1 KoHTtposibHBIC pabOTHI MO MTPAKTUKE 10
KonTtponbHast pabota o TEOPETHIECKOMY 0
MaTepuany
OpranuzalnoHHO-y4eOHas paboTa B ayAUTOPUU 5)
CamocTosiTenbHas paboTa 15
2 KoHTposbHbIE pabOThI IO NIPAKTHKE 5)
KonTtposnbHas paboTa o TeOpeTHYECKOMY 5
MaTepuany
NTOI'O 60
DK3aMeH 40
OOmuii UTOT 32 CEMeCTp 100
8.2. Cemectp 2
Jl51s o4HO# popMBI 00YUECHUS
Howmepa paznenos Buasr pabot Makenvanproe
KOJINYECTBO 0aJIOB
OpranuzalnoHHO-y4eOHas paboTa B ayAUTOPUH 5)
CamocrosTenbHas pabora 15
3 KoHTposbHbIE pabOTHI IO NPAKTHKE 10
KonTtponbsHast pabota 110 TEOPETHIECKOMY 0
MaTepuany
OpranuzalnoHHO-y4eOHas paboTa B ayAUTOPUH 5)
CamocrosTenbHas pabora 15
4 KoHTposbHbIE pabOTHI IO NIPAKTHKE 5)
KonTtponbHast paboTa o TEOPETHYECKOMY 5
MaTepuany
NTOTI'O 60
3auer 40
OOmuit UTOT 3a CEMECTp 100
Jig 3a04HOM (hOpMBI 00yUEeHHS
Howmepa pazgenon Buasr pabot Makcumaibaoe
KOJIM4ECTBO 0assIoB
OpraHu3annoHHO-yueOHas paboTa B ayIMTOPHH 5
3 CamocTosiTenbHas paboTa 15
KoHTponbHbIe paboThl IO MPAKTHKE 10
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KontponbHas padoTa o TeOpeTUIECKOMY 0
MaTepuany
Opranu3annoHHO-y4eOHast paboTa B Ay TMTOPUH 5
CamocrosiTenpHas padbora 15
4 KonTponbHble paboThl IO MPAKTHKE 5)
KonTtposbHas paboTa mo TeoOpeTUIeCKOMY 5
MaTepuany
HUTOI'O 60
3auer 40
OOt UTOT 3a CEMECTP 100
CooTBeTCTBHE 0AJIJIOB OLIEHKE
OrneHka 1o naTHOaIbHOM IIKajIe
Kommuectso banon ECTS | DOxk3amen, nuddepeHunpoBaHHbIN
n3 100 ’ 3auer
3a4yer
90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TE€HO
75-79 C XOpOIHo 3a4TEHO
70-74 D 3a4TE€HO
60-69 E YIOBJIETBOPUTEIILHO S
35-59 FX HE 3a4TCHO
0-34 = HEYIOBJIETBOPUTEIHHO -,

9. OBECIIEYEHUME OBPA3OBATEJIbBHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHUYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xone peanu3zanuu TUCHHUILTHHBI UCIIOJIB3YIOTCS CIEAYIOIINAE JOMOIHUTEIBHBIE METOIBI
00ydYeHUsI, TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH U IMPOMEKYTOYHOU aTTeCTAIlUU O0YJArOIINXCS B
3aBUCUMOCTH OT UX WHIMBHyaTbHBIX 0COOCHHOCTEIH:

1) JUISL CTICTIBIX M CIIA0O0BUIAIINX

- JeKIUU 0(hOPMITSIOTCS B BUIE DIIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIIBIO
KOMIIBIOTEPA CO CIIECIUATN3UPOBAHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;

- JUIS ~ BBIMOJMHEHHsS  3aJlaHusi TpU  HEOOXOAMMOCTH  MPEAOCTaBISIETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)Ke MCIIOIH30BAHUE COOCTBEHHBIX YBEITUIHBAFOIIHX
YCTPOMCTB;

- MMCbMEHHBIC 33JITaHUsT ODOPMIISIOTCS YBEIIMYCHHBIM IPUDTOM.

2) JUIS TITYXUX ¥ caOOCTBIIIAINX

- JIEKIIUU OPOPMIISIFOTCS B BHJIC DJICKTPOHHOTO JOKYMEHTA;

- MMCbMEHHBIE 33JIJaHUS BHIMOIHSIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU Qopme;

- 9K3aMEH TIPOBOJUTCS B THCHBbMEHHOH (OpME HAa KOMIBIOTEPE; BO3MOXKHO
npoBeJieHne B popMe TeCTUPOBAHUS.

3) JUTSL JIUT] ¢ HAPYIIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO aIlapara:

— JeKIUU 0(hOPMIISIOTCS B BUJIE DIIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIBIO
KOMITBIOTEPA CO CIIEeIIHATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

— MMCEMEHHBIC 33JIJaHUS BBIIOJHSIOTCS Ha KOMIBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOATCS B YCTHOW (hOpME HJTU BBITIOJNHSIOTCS B MMACHMEHH O
¢dopme Ha KOMITBIOTEPE.

[Tpu HEOOXOAMMOCTH TIPETYCMATPUBACTCS YBEITUICHUE BPEMEHH TSI ITOJATOTOBKH OTBETA.

[Ipouenypa  mpoBeieHHUS  MPOMEXKYTOUHOM  arTecTaluu Il OOyYarommxcs
YCTaHABIIMBACTCS € YYETOM WX HWHAUBUAYAIBHBIX ICHXO(PHU3NIECKUX OCOOCHHOCTEH.
[TpoMexxyTouHast aTTeCTalMsI MOXKET IMTPOBOJUTHCSI B HECKOJIBKO ITAIOB.
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[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTATOB OOYUYCHHsS JIOMYyCKAeTCS C
MCIIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOIOTHA.

ObecneunBaeTcst JOCTYN K MHOOPMAIMOHHBIM U OHOIHOTpaduueckuM pecypcaMm B CeTH
WuTepHer 1 Kakaoro oOywaromierocss B ¢opMax, aJalTHPOBAHHBIX K OTPAaHUYCHUSM HX
3JI0POBBSI U BOCIIPUATHUS HH(DOpMAIUH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

- B IICUATHON ()OpME yBEITUYECHHBIM IIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TIIYXUX U CJIA00CIIBITIAIINX

— B [IEYAaTHOH (opme;

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA.

3) JUTSE 00YYAOIIUXCS C HAPYIICHUSIMH OMTOPHO-/IBUTATEIILHOTO armapara:

— B IeUaTHOM dopme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O [TPOLUECCA

VYuebHble 3aHATUA MPOBOJATCS B 4-M yueOHOM Kopryce (T. JoHenk, np. TeaTpaibHblid,
1. 13). J{nst mpoBeneHust 1abOpaTOPHBIX 3aHATHIA TpeOyeTcs ay TUTOpHsL, 000pyI0BaHHAS MEJIOBOM
WIA MapKepHOH NOCKOH, MyJIbTHUMEAUMHBIA HNPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MeOenu ISl CTYACHTOB, padodyee MecTo mpenoaaBarers. Berxon B IHTepHET MPOBOIHON HITH C
ucnons3oBanuem Wi-Fi.

Jlist caMOCTOSITEIbHOM pabOThl MCIONB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIC PECyPCHI
Hayunoii O6uOIMOTEKH YHUBEpPCHTETAa U JPYIHMX DIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
y4e0HO-METOINIECKOE 00eCIIeueHHE, MPEACTABICHHOE B YIeOHO-METOAMUECKUX KaOuHEeTax 4-ro
yuebHoro kopnyca (ayz.108).

OOyuaronmecss HWMEIOT BO3MOXHOCTh  HCIIONB30BaTh  y4eOHBIE MaTepHajbl IO
JTUCLUIUIMHE, pa3MelleHHble Ha miaardgopme Moodle LlenTpa AMcTaHIMOHHOIO 00pa3oBaHMS
OI'bOY BO «/lonl'Y». Ilpu n3ydeHuM NUCUUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE OOYy4YEHHE U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH.

C  wWcronmp30BaHMEM — peCypcoB  IUIATGOPMBI  TUCTAHIIMOHHOTO  OOpa3OBaHMS
OCYILECTBIISICTCSI TEKYLIUH KOHTPOJb 3HAHMN OOY4YalOLUIMXCS Ha OCHOBE TECTUPOBAHHS U
MPOBEPKH PE3YIIBTATOB CAMOCTOSATEIBHON PabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTEparypa

1. bexnemumieB /[.B. JlomomHuTenpHBIC TJIaBbl TMHEHHOM anreOp: [yued. mocobue st
By30B 10 criell. "®usuka" u "llpuxi. matemaruka"] / JI.B. beknemumen. — Mocksa: Hayka, 1983.
-335c.

2. bexnemumen JI.B. Kypc ananutnyeckoit reomMeTpuu U JUHEHHON anreOpsl: [Yueo.
noco6wue Jtst cryneHToB BTy30B] / JI. B. beknemumies. — 2-¢ u3a. — M.: Hayka, 1974. — 320 c.

3. Tenpdpann U.M. Jlekuuu no nuueiHoit anredpe / U.M. I'enbdann. — 4-e uzg. —
Mocksa: Hayka, 1971. — 272 c.

4. Wnbua B.A. Ananutuueckas reomerpus : [YueOHUK 1 (u3. crienuaibHOCTed U
cnenuanpHOCcTH "llpuki. maremaTtuka" yH-ToB] / B.A. Unbun, D.I'. Tlo3usk. — 3-e m3a. — M.:
Hayka, 1981. -232 c.

5. Wnwun B.A. Jluneitnas anrebpa: [Y4eO. ais yH-TOB mo crneruainbHocTei "Tlpuki.
matemaruka" u "®usnka"] / B.A. Unwun, 3.1 [lo3Hsk. — 2-e uzn. — M.: Hayka, 1978. — 302 c.

6. Wmenu B.A. JluneiHas anreOpa U aHATMUTHYECKAs TeOMETPHs: y4ueO. I CTYJACHTOB
YH-TOB M TEXH. BYy30B, oO0Ouarommxcsi no cnenuaibHoctH "Matemartuka", "[lpuxnannas
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Marematuka ¥ uHbopmaruka" / B.A. Unpun, I'.JI. Kum; MockoBckuii roc. yH-T uM. M.B.
JlomoHocoBa. — 3-e u3a. — Mocksa: [IpocmekT, 2008. — 393 c.

7. KanaraukoB A.H. AHaimtuueckas reomMeTpus: ydeOHOE MocoOue i CTYJICHTOB
BY30B, 00YJarOIIMXCS 10 €CTECTBEHHO-HAYYHBIM, TEXHHUYECKUM U SKOHOMHYECKUM HATIPBIICHUSM
u cnenansHocTsaM / A.H. Kanataukos, A.I1. Kpumenko. — Mocksa: Akagemus, 2009. — 199 c.

8. Kamuman U. A. [IpakTudeckuie 3aHATHS IO BeICIIe MaTemaTrke. Y. 1: AHanmuTudeckas
reoOMeTpHUs Ha IUNTIOCKOCTH U B mpocTpancTie / M. A. Kamnan. — 5-¢ uza. — XapbpkoB: M3n-Bo Xapek.
roc. yH-Ta, 1973. — 204 c.

9. Kuerenuk /[.B. CO0opHHK 3a7a4 IO aHATUTHYECKOW reoMeTpuu: [yued. mocodue ajis
BTy30B] / JI.B. Knerenuk; non pen. H.B. Epumosa. — 17-e uzn. — Cankr-IletepOypr: I[Ipodeccus,
2009. - 199 c.

10. Kypomr A. I'. Kypc Bbicmieit anreOpsl: yueOHUK a5 yH-ToB / A. I'. Kypomr. — 9-e uzn.
— Mocksa: Hayka, 1968. — 431 c.

11. Munopckuii B.I1. COoopHuk 3amau mo BbICHIEH MareMaTHke: [YdeO. mocobue s
BTy30B] / B.Il. Munopckuii. — 13-e uzn. — M.: Hayka, 1987. — 350 c.

12. TTucemennsrii [I.T. KoncnekT nexkumid 1o Bbeiciield maremaruke: [lomHbIH Kypc /
J.T. Ilucemennsrit. — 2-e u3a. — M.: Aiipuc npecc, 2004. — 608 c.

13. IloropenoB A.B. AmnanmuTthueckass reoMeTpus: [y4eOHMK mius Mar. W Qus.
cnenuanbHocTe By30B] / A.B. IToropenos. — 3-¢ u3a. — Mocksa: Hayka, 1968. — 176 c.

14. TIpockypsikos U.B. COopHUK 3a1a4 10 TUHEHHOM anrebpe: [Y4e6. mocodue mist ¢pus.-
Mart. crienuanbHocTeit By3oB] / M.B. IlpockypsikoB. — 6-e u3a. — M.: Hayka, 1978. — 384 c.

11.2. JlomonHUTENBHAS JIUTEPATYpa

1. Edumos, H.B. KpaTtkuii kypc aHanMTH4YeCKOW Te€OMETpHH: [ By30B] /
H.B. E¢umos. — 10-e uzn. — Mocksa: Hayka, 1969. — 272 c.

2. Komecnmk B.M. BekrtopHas anreOpa. [YueOHO-meTomumdeckoe mocobue]. /
B.U. Konecnuk. — Jloneuk: I'OY BIIO JlouHY, 2019. - 93 c.

3. Konecnuk B.UM.. Pemenune nmuHeHHBIX cUCTeM. [YdeOHO-MeToau4YecKoe mocooue]. /
B.U. Konecnuk. — Jloneux: I'OY BIIO JlonHY, 2018. — 57 c.

4. ®anaees, J.K. Jlekuun mo anredpe: [Yueb. mocobue nisi By30B W Tei. UH-TOB] /
J.K. ®agnees. — M.: Hayka, 1984. — 416 c.

12. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbhasi JIEKTPOHHAasA onbaMoTeKa (HOB): benepanbHas
rocyaapctBeHHas WH(popmanuoHHas cuctema / MunucrepctBo Kynbtypel PD; Poccuiickas
rocyaapcTBeHHas oubnmroreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:

01.09.2023). — PexumM jgoctymna: cBOOOIHBIH, moanmucka. HeoOXoauma ycTaHOBKA MTPOTPaMMHOTO
oOecrnieyeHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektpoHHas 6ubanorexa: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenus: 01.09.2023). — Pexum mocTyma: i aBTOPU30B.
MoJIb30BaTeNen. —TeKCT: JIEKTPOHHBIN.

3. Hayunast snextponHast Oubnmorexka «KubepJlenunkay: caiit / Accouuamms
«OTtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
CBOOOTHBIN. — TEKCT: SNEKTPOHHBIMN.

4, DNeKTPOHHO-ONOIMOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamienus: 01.09.2023). — Pexkum nmoctyma: Ui aBTOPHU3O0B.
nojb30BaTenen. — TeKCT: JIIEKTPOHHBIIM.

5. 9BC KOpaiit: >nekTpoHHas OmOIMOTeYHas cuctema: cawT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum noctymna: yisi aBTOPU30B.
MOJIb30BaTeNe. — TEeKCT: IEKTPOHHBIMN.



https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
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6. Dy1eKTPOHHO-0ubmoTeuHast cuctema JJonIl'Y: caiit / ®I'BOY BO «/lonl ' V». —

Honernk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBIN. — TEeKCT: 2JIEKTPOHHBIH.
7. JJekTpoHHbI Katajsor Hayunoit 6uGmuoreku [lonl'Y: pasnen caiita / Hb

Joul'Y. — Tekct: anekrponnsiii / DbC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mata oopamienwust: 01.09.2023). — Pesxxum qocTyma: MOUCK CBOOOIHBIN, DJIEKTPOHHBIE IOKYMEHTHI
— st monb3oBareneit Joul'VY.

8. JiexTponHblii apxu Joul'Y: pa3aen caiira/ Hb JJol'Y. — TekcT: 37eKTpOHHBIH
// OBC HouI'VY: caiit. — URL: http://repo.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexxum
JIOCTYTIa: CBOOOIHBIH.

13. I[TPOTPAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (kopnoparuBnas smnen3us Jorl'Y Ne 46484614)

2. Microsoft Office (koprioparuBHas nuuen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (nmuuensust nporpammsl Dream Spark i BeicInx yueOHBIX
3aBEJICHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuu GPL, Apache,
BSD st cB000IHOTO IPOTPaAaMMHOTO 00ECIICUCHHS ).
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