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1 Heau u 3a7a4u y4eOHOM THCHMIITHHBI

Lenbio AUCUMIUIMHBL «ANTredpa U T€OMETPHs» SABIIETCS (OPMHUPOBaHUE Y OyIyIIUX CHENHaINCTOB
3HAHUW M YMCHMS INPUMEHATh MATEMaTHYECKHM anmapaT M MaTeMAaTHYECKUE METOAbl IpU aHau3e,
YOPaBICHUU M IPOrPAMMHUPOBAHMHM COBPEMEHHBIX CHUCTEM, OCBOCHHE METOJOB MaTEMaTHYECKOIro
MOJICJIMPOBAHUS U aHAIN3a MH(POPMALIMOHHO-TEXHUYECKUX CUCTEM.

OcHoBHast 3agada Kypca «Anrebpa U TeOMETpUs» 3aKII0YaeTcs B PA3BUTHH y CTY/ACHTOB
COBPEMEHHBIX ()OPM MATEMATUYECKOI'O MBIIUIEHUS U YMEHUS CTaBUTb, UCCIENOBATh U pPelIaTh CIOXKHBIE
3a/1a4d IPOrpaMMUPOBAaHUS, BOZHUKAIOIME HA IIPAKTUKE.

2 TpeﬁoBaHnﬂ K pe3yJibTaTaM OCBOCHHUA NTUCHUIIJINHBI

[Tpouiecc n3yueHus: AUCIUILTMHBI HATIPABIIEH Ha POPMHUPOBAHUE CIEAYIONUX KOMITETSHITUH:

OIIK-1 — CrocobeH MNPUMEHATh ECTECTBEHHOHAYYHbIC K OOIICHH)KCHEPHBIC 3HAHUSA, METOIbI
MaTEMaTUYECKOrO aHajin3a M MOJCIHPOBAHUS, TCOPETHYECKOTO M IKCICPHUMEHTAIBHOTO HCCIICIOBAHUS B
npodhecCHoHaNbHON AeSITENFHOCTH.

[Tnanupyemblie pe3yabTaThl 00yUeHUs IPU U3YYECHUH JTUCHUIUIMHBI, COOTHECEHHBIE C TUTAaHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTeIbHON IPOrpaMMBbl, IIPEICTABICHBI B TAOIUIIE.

Tabnuua — Ilnanupyembie pe3ysibTaTbl OOYYEHHS NMPU WU3YYCHHH JHUCIUIUIMHBI, COOTHECEHHBIE C

YCTAHOBJICHHBIMH B IIPOI'paMME 6aKanaBpHaTa HHAUKATOPaMU JOCTHIKCHUA KOMIIETCHITUHN

Kon [Inanupyemelie Kon u | [Inanupyembiii  pesynstaT | Kog
KOMIIETCHIIMM | Pe3yJIbTaThl OCBOEHHS | HAMMEHOBAaHHE | 0OydYeHHs MO AUCLUILINHE MOKa3aTels
o0pa3oBaTeIbHOM WHAMKAaTOpa OCBOEHUS
IIPOTPaMMBbI JIOCTHKEHUI
OIlK-1 Crocoben mpumensats | UJI-1 onk-1 3HaTh: 3(OIIK-1)1
€CTECTBEHHOHAYYHbIE U | 3HAET - OCHOBHBIE METOJIBI
OO0IICHHXEHEPHBIC OCHOBHBIE COBPEMEHHOMN JIMHEHMHON H
3HaHUS, METOMBI 3a1a4u BEKTOPHOH  anredpsl
MaTeMaTHIECKOT 0 npodeccuoHall | aHAJUTUYECKOW TIE€OMETpPHH,
aHalm3a u BHOM U WX BO3MOXHOCTH ISt
MOJIETTUPOBAHMUS, JIEATENIbHOCTH | PeUIeHHs CIIOKHBIX 3a/ad
TEOPETHYECKOTO U MIPOrpaMMHUPOBAHUSL.
9KCIIEPUMEHTAIBHOTO
MCCJICIOBAHUS B YMmernb: V(OIIK-1)1
npodeccuoHaIbHON — BBITIOJIHATH OCHOBHBIC
JESATENBHOCTH MaTeMaTHYECKHE PACUETHI,
COCTaBJIATh U peliaTh
aJIeKBaTHBIE
MaTEeMaTHYECKUE MOAEITU
pEeabHBIX TPOIIECCOB,
aJlanTHPOBATh PEIICHUS AJIS
BBIUMCIUTEIBHON TEXHUKH.
Baaners: B(OIIK-1)1
— OCHOBHBIMH (paKTaMH,
MOHATHSAMH, ONPE/IEICHUIMHU
1 TEOPEMAMH U3y4aeMBbIX
pas3aennos, anropuTMaMu
pEIIeHNs THITOBBIX
anreOpanvyeckux u
TE€OMETPHYECKUX 33]a.

3 MecTO IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl
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VYyebHas nucnuiuiiHa «Anredbpa W TeoMeTpus» SBIsSETCS 0a30BOM TUCHUILIMHON B CTPYKTYpE
OCHOBHOH 00pa3oBaTelIbHON MporpamMmbl, €€ u3ydeHHe Oa3upyercss Ha Kypce MaTeMaTHKH CpeaHen
mikosibl. TeopeTuueckue 3HaHUS W MPAKTHUECKHE HaBBIKW, COPMUPOBAHHBIE y CTYACHTOB B Ipoliecce
HU3YyUCHUS OUCHUIIJIMHBI «Anr era U TCOMCTPHA», SABIAOTCA 0a30BBIMH npru H3YUYCHUH OUCHUILIUH
«luckperHast MaTeMaTHKa», «MeTOAbl ONTUMU3ALIUI.

4 Coaep:xkanue JUCHUNIMHBI

4.1 Temamuueckuii nian OUCYUNIUHBL 0713 OYHOU YopMbl 00yUeHUS
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1 2 3 4 5 6 7 8 9
Tema 1 «BBemenwe. Marpuunsie | 13 7 3 4 6 | Ompoc,
OOBEKTHI» penienue
3a1aq
Tema 2 «Anredpandeckue Oneparm» 13 7 3 4 6 | Ompoc,
peleHue
3a1a4
Tema 3 «Onpenenurenn» 13 7 3 4 6 | Ompoc,
peleHue
3aja4
Tema 4 «IIpousBeneHne BEKTOPOB» 13 7 3 4 6 | Ompoc,
penienue
3aja4
Tema 5 «[IpsMast Ha TITOCKOCTH 13 7 3 4 6 | Ompoc,
peieHue
3aj7a4
Tema 6 «[lnockocth wu mpsmble B | 13 7 3 4 6 | Ompoc,
MPOCTPAHCTBE peieHue
3a1a4
Tema 7 «I[IpeoOpa3zoBaHus MJIOCKOCTH 13 7 3 4 6 | Ompoc,
peleHue
3a1a4
Tema 8 «CucreMbl TUHeWHbIX | 14 8 3 5 6 | Ompoc,
areOpanvecKux ypaBHEHUI» peleHue
3aja4
Tewma 9 «JIuHeliHOE TPOCTPAHCTBO» 15 8 3 5 7 | Ompoc,
peieHue
3amaq




1 2 3 4 5 6 7 8 9
Tema 10 «JIuneiinple 3aBUCHMMOCTH B | 16 9 4 5 7 | Ompoc,
JIMHEHHOM TPOCTPAHCTBE» pelieHue
3a1a4
Tema 11 «Henuneiinbie 3aBucuMocTH B | 16 9 4 5 7 | Ompoc,
JIMHEHHOM TIPOCTPAHCTBE» peleHue
3a1a4
Tema 12 «EBKITUIOBO IPOCTPAaHCTBOY 16 9 4 5 7 | Ompoc,
peleHue
3a1a4
Tema 13 «YHUTapHOE IPOCTPAHCTBOY 16 9 4 5 7 | Ompoc,
peleHie
3a1aq
Tema 14 «Henuneitnpie oOBekTHI Ha | 16 9 4 5 7 | Ompoc,
TIOCKOCTH» pelieHue
3a1a4
Tema 15 «Henuneiinpie oOBexkTHl B | 16 9 4 5 7 | Ompoc,
POCTPAHCTBEY pelieHue
3a1a4
JK3aMeH 36
Bcero 252 | 119 | 51 68 97 36
4.2 Temamuueckuii n1an OUCYUNIUHBL 013 3A04UHOU Popmbl 00yUeHu:
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1 2 3 4 5 6 7 8 9
Tema 1 «BBenenne. Marpuunbie 15 |1 1 14 | Ompoc,
O00BEKTHI» pelieHue
3a/1a4
Tema 2 «AnreOpanueckue onepanum 14 | Omnpoc,
14 pelieHne
3a/1a4y
Tema 3 «Onpenenurenn» 16 |2 1 1 14 | Ompoc,
pereHue
3a/1a4
Tema 4 «IIpousBeneHne BEKTOPOB» 1511 1 14 | Omnpoc,
pelieHue




1 2 3 4 5 7 8
3aj1a4
Tema 5 «IIpsiMas Ha IIOCKOCTU» 151 1 14 | Omnpoc,
pelieHue
3a1a4
Tema 6 «IInockocTu U npsiMbIE B 16 |2 1 1 14 | Omnpoc,
MIPOCTPAHCTBE) pelieHue
3a1a4
Tema 7 «IIpeobpazoBanus 17 |2 1 1 15 | Ompoc,
TUIOCKOCTH peuieHue
3a/1a4
Tema 8 «Cuctembl TUHEHHBIX 17 |2 1 1 15 Ormpoc,
anreOpanvecKnx ypaBHEHUN» pelieHue
3a1a4
Tema 9 «JIuHeliHOE MPOCTPAHCTBOY 17 |2 1 1 15 | Omnpoc,
petieHue
3a/1a4
Tema 10 «JIuneiinsie 3aBucumoctu B | 17 | 2 1 1 15 Ormpoc,
JTUHEIHOM IIPOCTPAHCTBE) pelieHue
3a1a4
Tema 11 «Henuneiinsie 3aBucumoctu | 17 | 2 1 1 15 | Omnpoc,
B JIMHEHHOM IPOCTPAHCTBE pereHue
3a/1a4y
Tema 12 «EBkimaoBo nmpoctpanctBo» | 17 | 2 1 1 15 | Omnpoc,
pelieHue
3a1a4
Tema 13 «YHuTapHOE pocTpancTBo» | 17 | 2 1 1 15 | Omnpoc,
pelieHue
3a1a4
Tema 14 «Henunelinbie 00bEKTH Ha 17 |2 1 1 15 | Omnpoc,
TUTOCKOCTI pereHue
3a/1a4y
Tema 15 «Henuneitnbie 00BEKTHI B 16 |1 1 15 Ormpoc,
MIPOCTPAHCTBE» peleHue
3a1a4
DK3aMeH
Bcero 252 |24 |10 |14 219




4.3 Cooepircanue oucuyuniuHol

Tema 1 «BBegenune. MaTpuunbie 00beKTbI»
Jlexyus

[Ipenmer, 00bEKT, LeNU U 3adauu AUCUMILIMHBL [Iporpamma kypca, ee peanusanusi BO BPEMEHHU.
TpeOGoBanust kK UTOroBOM arTectaluu. Jlureparypa.

OcHrosnble NOHAMUS MeMbl. HaIpaBJICHHLIC OTPE3KU, ONPCACICHNC MHOXKCCTBA BCKTOPOB, JIMHEMHAs
3aBUCUMOCTE BEKTOPOB, 6a3I/IC, KOOpAWHATBI BCKTOpPA B 6a3I/IC6, HeﬁCTBHH C BCKTOpaMH B KOOPAWHATHOM
npeaACTaBJICHUHU, ACKAPTOBAa CHUCTCMaA KOOPpAWHAT, USMCHCHUC KOOPAHWHAT IIPpHU 3aMCHC 0a3uca M Hadana
KOOpJZMHAT.

Hpakmuqecme 3aramue

Dopma 3anamus: peutenue munosvlx 3a0ay
3aoanus.

Pemenue 3agau

NeNe 231-255 u 461-522 u3 [6]

Tema 2 «Aaredpandyeckue onepanum»
Jlexyus

Anrebpa MHOXecTB. Anredpanyeckue omepaiuu, cBoictBa. Teopema Kenu. Pemerka. I'pynmsl u
kosbia. Hopmaneabie rpymibl. M3omopdusm. Kollblio MHOTOYICHOB OT OAHOW MepeMeHHOW MHOTOWICHBI
OT HecKoNbKUX nepeMeHHbIX. [lone. CpoiicTBa noneit. Yucnossie noms. [lone pannoHaNbHBIX YHMCEN Kak
MHHUMAJIBHOE TMOJIEBOE PACIIMPEHUE KOJbIla WEeNbIX uncen. l[IpencraBineHune panyoOHaIbHBIX YHCEN
OOBIKHOBEHHBIMU M JIECATUYHBIMHU Jpo0siMu. Cuctema NeHCTBUTENbHBIX 4YHcel. [loje KOMIIEKCHBIX
yrceln. AnreOpanueckasi 3aMKHYTOCTb MOJIs1 KOMIUIEKCHBIX YUCEIL.

OcHoéHble NOHAMUS MeMbl: MHOXECTBO, pCIICTKA, I/I3OM0p(1)I/I3M, TI0JIC.
Hpaxmuuecxoe 3anamue

Dopma 3anamusi: peutenue Mmunosvlx 3a0a4
3adanus:

Pemrenne 3anau
NeNe 1.1-1.10. nHa ctp.11, 2.1.-2.10. Ha cTp. 22 u3 [12].

Tema 3 «Onpenenurenn»
Jlexyus

Onpenenuren BTOPOro, TPEThEro 1 N-ro nopsiakoB. CBoiicTBa onpenenuteneit. CriocoObl BEIUUCICHUS.
OcHogHbie noHsmus membvl: ONPENECIUTENb.

HpaKmuquKoe 3anamue

Dopma 3anamuUs: peulenue munosvlx 3a0a4
3aoanus.

Pemenue 3amau

NeNe 222-224, 383-390 u3 [6].



Tema 4 «IIpousBeneHne BeKTOPOB»
Jlexyus

OproronanbHoe npoekTupoBanue. CKalapHOe MPOU3BEACHUE BEKTOPOB U €ro cBOWCTBA. BripaxkeHue
CKaJSIPHOTO IPOM3BEJIEHUS B KOOpAMHATaXx. BeKTopHOe Npou3BeIEeHUE BEKTOPOB M €ro CBOICTBa.
BripakeHue BEKTOPHOrO MpOW3BeACHUS B KoopauHatax. CmemiaHHoe mpou3BeneHue. BoipaxkeHue
CMEILIAHHOTO MPOM3BEIACHUS B KoopauHaTax. JIBOWHOE BEKTOpPHOE MpOM3BEIACHHE. 3ameuaHus o0
WHBAapUAHTHOCTH MPOU3BEACHUI BEKTOPOB. ['eoMeTpruyecKuii CMBICI.

OcHogHnble noHsmus membl: CKaJiip, CKaJIpHOC IIPOM3BCACHUC, BCKTOPHOC IIPOM3BCIACHUC,
IMPOU3BCACHUC BCKTOPOB.

Hpakmuqecme 3anamue

Dopma 3anamusi: peuterue Munosvlx 3a0a4
3aoanus.

Pemenne 3amaqa

NeNe 256-285 wu3 [6].

Tema 5 «IIpsiMasi HA TUVIOCKOCTID)
Jlexyus

YpaBHeHHE MPSAMON NPOXOIAIIEH Yepe3 3aJaHHYI0 TOYKY B HAlPABICHUM 33JaHHOIO BEKTOpA.
VYpaBHeHHE NPSAMON MNPOXOAAIIEH dYepe3 3aJaHHYI0 TOYKY IEPHEHIUKYISIPHO IaHHOMY BEKTODY.
VYpaBHeHHE MPSAMON MPOXOAAIICH yepe3 aBe 3aAaHHBIX TOUkH. OOmee ypaBHeHue npsmoil. Hopmanbhoe
ypaBHeHue npsmoi. [lapamerpuueckoe ypaBHeHue npsamoil. Paccrosiuie oT Touku 10 npsamoii. Paccrosinue
MEXy MapajuIeIbHBIMU IPSIMBIMH.

OchosHble nonsamus membvl. IpsiMasi, ypaBHEHHUE TPSIMOM.
IIpakmuueckoe 3ansamue

Dopma 3anamusi: peutenue Mmunosvlx 3a0a4
3aoanus.

Pemenne 3amaq

NeNe 63-127 u3 [6].

Tema 6 «IlnockocTn U NpsAAMbIE B NIPOCTPAHCTBE»
Jlexyus

PasnuuHble ypaBHEHMS IUNIOCKOCTH M IPSIMOM B IPOCTpPaHCTBE. B3anMHOE pacnosioxKeHUe NpsIMOU 1
IJIOCKOCTH. PacCTOsIHUSA OT TOYKM 1O IIJIOCKOCTH, MEXKIY MapajlIebHBIMU IUIOCKOCTAMU. [lepeceuenue
IIJIOCKOCTEM, MPSAMOM U INIOCKOCTH.

OcHnosHble noHsmust memwl. MIOCKOCTb, yPABHEHUE INIOCKOCTH.

HpaKmuquKoe 3anamue

Dopma 3aHamus: peulerue munosvlx 3a0a4
3aoanus.

Pemenue 3amau

NeNe 287-343 u3 [6]



Tema 7 «IIpeodpa3oBanus NJI0OCKOCTI)
Jlexyus

[Ipoussenenue marpuil. Onepatopsl U GyHKIHOHATBL. OTOOpaKEHUST U IPE0OPa30BaHUS TNIOCKOCTH.
JluneitHple omepaTopsl Ha IUIOCKOCTH. AQQuUHHBIE MPeoOpa3oBaHus M UX CBoWCTBA. OpTOroHAILHBIC
npeoOpa3oBaHus MIIOCKOCTH. [IOHATHE TPYIIIIbL.

OcHogHble nousamusi memvl: MaTpULa, ONIEPATOPHI, PYHKIIMOHAIBI, TPyIIA.
IIpaxmuueckoe 3anamue

Dopma 3anamusL: peuterue munosvlx 3a0ay
3aoanus:

Pemrenue 3amau

NoNe 399-419 u3 [6].

Tema 8 «CucreMbl JIUHEHHBIX aJredpandecKux ypaBHeHH D)
Jlexyus

CucreMbl TMHEWHBIX ypaBHEHUH. PelieHne cucteM TUHEHHBIX YpaBHEHUN C KBaJApPATHOW MaTpULIEH.
Metonet Kpamepa, ['aycca, oOpatHoil marpuipl. CuUCTeMBbl JUHEHHBIX ypaBHEHUI € HEKBaJpaTHOU
Marpuueid. basucHoe pemienue cuctembl. YacTHoe penieHue cucTeMbl. CHCTEMBI COBMECTHBIE H
HECOBMECTHBIE, CUCTEMBI ONpPEIeJICHHbIE U HeonpeaeleHHble. Teopema Kponekepa-Kanemu.

OcHoséHble NOHAMUS MeMbl: CHCTEMaA, JIMHEITHOE YpaBHCHHUEC, pCHICHUC CUCTCMBI.
Hpaxmuwecxoe 3anamue

Dopma 3anamusi: peutenue Mmunosvlx 3a0a4
3aoanus.

Pemenne 3amaqa

NeNe 439-460 u3 [6].

Tema 9 «J/InHeliHOE IPOCTPAHCTBOY
Jlexyus

Ompenenenue JTUHEWHOTO TMPOCTpaHCTBa. JIMHEWHas 3aBUCHMMOCTb, pa3MEpPHOCTh W 0a3uc B
JUHEWHOM mnpocTpaHcTBe. [logmMHOXKecTBa JMHEWHOro mnpocTpaHcTBa. Omnepauud ¢ 3JIEeMEHTaMu
JUHEHHOr0 MPOCTPAHCTBA B KOOPAMHATHOM MpEeCTaBlIeHUH. MI30MOppU3M JIMHEWHBIX TPOCTPAHCTB.

OchosHble noHAmMuUs memvl. JHHEHHOE IPOCTPAHCTBO, OINEPAlMU C 3JIEMEHTaMHU JIMHEHHOIro
IIPOCTPAHCTBA.

HpaKmuquKoe 3anamue

Dopma 3anamus: peulerue munosvlx 3a0a4
3aoanus.

Pemenue 3amau

NeNe 462-522 u3 [6].

Tema 10 «JIuHeiiHbIe 3aBUCUMOCTH B JIMHEHHOM NPOCTPAHCTBE»
Jlexyus



Jluneitnpie omneparopel. JleWCTBUS ¢ JTUMHEMHBIMU omnepaTopamu. KoopamHaTHOE MNpeacTaBieHUE
JUHEWHBIX omeparopoB. OOmacTb 3HAYeHWH W SAPO JIMHEHHOrO omepatopa. VIHBapuaHTHBIE
HOJIIPOCTPAHCTBA U COOCTBEHHbIE BEKTOPBI. CBOMCTBA COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUYEHUI.
Jlunelinpie GyHKIMOHABI.

OchosHvle noHamus memvl. JIMHEHHBIE ONEPATOPbl, HHBAPUAHTHBIC MOANPOCTPAHCTBA, JTUHEHHbIC
(O YHKIIMOHAJTIBI.

Hpakmuqecme 3aramue

Dopma 3aHAMUSL: peuleHie MUnosvix 3a0auy
3aoanus:

Pemrenue 3amau
NoNe 523-561 u3 [6].

Tema 11 «HesimHeliHbIe 3aBUCMMOCTH B JINHEHHOM MPOCTPAHCTBE»
Jlexyus

bununeiinsle Qynkiuonansl. KBagpatnunsle gynkiuonansl. MccnenoBanue 3Haka KBaJpaTUYHOTO
¢bynkuunonana. VHBapuaHTBl JIMHUM BTOPOTO TMOPSAJAKAa HA IUIOCKOCTH. OKCTpEMallbHBIE CBOWMCTBA
KBaJpaTUYHbIX (GyHKLIMOHATOB. [lonunuHelinble (yHKIIMOHATIBI.

OcHogHble nouamus memvl. OunuHEiHbIe (QYHKIMOHANBI, KBaApaTUUHbIE (YHKIUOHATIBI,
WHBApUAHTHI, MOJIMIIMHEHHBIE ()YHKIIMOHAIBI.

Hpaxmuwecxoe 3anamue

Dopma 3anamus: peutenue munosvlx 3a0ay
3aoanus.

Pemenne 3amaqa

NoNe 593-600 u3 [6].

Tema 12 «EBKJINA0BO NPOCTPAHCTBO»
Jlexyus

Ompenenenne W OCHOBHBIE CcBoMcTBA. OpTOHOPMHUpOBaHHBIN Oaszuc. OproroHanuzamus Oaszuca.
KoopnunatHoe mpencraBieHne CKaIspHOTO MpousBeaeHus. OpTOroHaNbHBIE MATPHUIBI B E€BKIHUJOBOM
npoctpancTBe. OpTOTrOHANBHBIE JTOTIONHEHHSI ¥ OPTOTOHATIBHBIE TIPOCKIIMH B €BKJIMOBOM IPOCTPAHCTBE.
ComnpsokeHHBIE  OmepaTopbl B €BKIMAOBOM  mpocTpaHcTBe.  CaMOCONpPSKEHHBIE — ONepaTophbl.
OpTOroHajibHbIE ONIEPATOPBI.

OcHogsHble NOHAMUA membul. EBKJ’II/IJIOBO IMPOCTPAHCTBO, OPTOTrOHAJIBHOCTD, 6a3I/IC,
CaMOCOIIPS?KCHHBIC OIICPATOPLI.

Ipaxmuueckoe 3anamue
Dopma 3anamuUs: peulenue munosvlx 3a0a4
3aoanus:

Pemenue 3agau
NeNe 562-592 u3 [6].
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Tema 13 «YHUTapHOE IPOCTPAHCTBO»
Jlexyus

OmnpeneneHue YHUTapHOrO HpPOCTpaHCTBA. JIMHeWHbIE omeparopbl B YHUTApHOM IPOCTPAHCTBE.
OpMHUTOBBI ONIEpaTOpbl. DPMUTOBHI PyHKIIMOHANBI. CpeHee 3HaUYCHHE U TUCTIEPCHS SPMHUTOBA OIIEpaTopa.
CooTHolIEHNE HEONPENETEHHOCTEM.

OcHoguble nousimusi membl: YHUTAPHOE MPOCTPAHCTBO, SPMUTOBBI ONEPATOPHI, SPMHUTOBBI
(byHKIMOHAIIBI, TUCTIEPCHSL.

Hpakmuqecme 3anamue

Dopma 3aHAMUA. MUHUKOHDepeHYusL.

IlpumepHvie memvl 00KNIA008:

Onpeoenenue yHUMapHo20 NPOCMPancmaa.

Jluneiinvle onepamopsi 8 YHUMAPHOM NPOCMPAHCMEe.
Opmumosst onepamopul.

Opmumosst YyHKyuoHabL.

Cpeonee 3nauenue u oucnepcusi I3pmMumosa onepamopa.
Coomnouwenue neonpedeieHHOCmell.

Tema 14 «HeauHelHbIe 00LEeKTHI HA MJIOCKOCTH
Jlexyus

Jluanm Ha mnockoctu. [lopsmok. Kpuseie BTOporo mopsiaka. Knmaccuukanusi KpUBBIX BTOPOTO
nopsaka. KaHoHnueckuil BuA ypaBHEHUH BTOporo mnopsaka. IlpuBeneHne kK KaHOHMYECKOMY BUIY
ypaBHEHUI BTOpOro nopsaka. dmiaunc. ['unepbona. [Tapadona. BeipoxkneHHbIe KpUBbIE BTOPOTO MOPSIKA.

Ocnoéuble nousmusi membl. MOopAI0K, KaHOHUYECCKUM BUJ YpaBHCHHA, OSJUIUIIC, rnnep6ona,
napa60na, BBIPOXKJACHHBIC KPHUBBIC.

HpaxmuquKoe 3aHAamue

Dopma 3anamus: peuterue munosvix 3a0ay
3aoanus:

Pemenue 3agau
NeNe130-207 [6].

Tema 15 «HeqnHeliHbIe 00bEKTHI B IPOCTPAHCTBE»
Jlexyus

JIuHMM M TOBEPXHOCTHM B IMpOoCTpaHCTBe. [lMIMHOpPUYECKWE U KOHUYECKUE IIOBEPXHOCTH.
[ToBepxHOCTH BTOpOro mopsiaika B mpoctpaHcTBe. KoHnueckue cedenus. Omurcons. OTHOMOIOCTHBIN
runepOonons.  JIBymonoctHeld  rumepOosona.  DiuMNTHYECKUd  mapabomoun. ['umepOonndeckuii
napabosion. Beipok/ieHHbIE TOBEPXHOCTH.

OcHOBHblE NOHAMUS MeMbl. IMMOBEPXHOCTH, JSJIIUIICOUM, anep60n01/I)1, napa60n01/u1, BBIPOXKICHHAA
MOBCPXHOCTE.

HpaKmuquKoe 3anamue

CDOpMa SAHAMUA peuteHue munoevlx 3a0ay
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3aoanus:.

Pemrenue 3amau

NeNe 345-382 u3 [6].
Konmponvnas paboma.

5 YuyeOHO-MeTOoN4YecKOe o0ecnieyeHne VIS CAMOCTOSITeIbHOI padoThl 00y4arOIINXCS

B nenom BHeayauTOpHAs CaMOCTOSATENbHAS padoTa CTYACHTA IPU U3YYEHUH Kypca BKIIOYAeT B ce0s
clieyIoIre BUbl padoT:
— mnpopaboTka (M3y4CHHE) MATEPUAIOB JICKITHIA;
—  4YTeHHe U NpopaboTKa pEeKOMEHJ0BAaHHOW OCHOBHOM M JIOMOJHHUTEIBHOMN JTUTEPATYPHI,
—  TOJATOTOBKA K MPAKTHYECKUM (CEMHUHAPCKUM) 3aHITHSIM;
—  TIOMCK M mpopaboTka MaTepuanoB u3 HTepHET-pecypcoB, NEPUOIUIECKO 1evarTu;
—  BBINIOJIHEHUE JIOMAIIHUX 33JaHui B pOopMe TBOPUECKUX 3aJaHH, KeHC-CTaJAuu, JOKIAI0B;
—  NOArOTOBKA MPE3EHTALMN JIJIs1 WUTFOCTPALIUU TOKJIA/10B;
—  BBINIOJIHEHUE KOHTPOJIbHOM pabOThI, €CIIU MPEeIyCMOTPEeHA YUeOHBIM IIAHOM U CIUILINHBL,
—  TMOATOTOBKA K TEKYLIEMY U UTOTOBOMY (IIPOMEKYTOYHAS aTTECTALIMsI) KOHTPOJIIO 3HAHUI 110
JTUCITUTIIMHE (9K3aMEH).

OcHOBHast 710Nl  CAaMOCTOSATEIbHOM  pabOTBl  CTYACHTOB  HIPUXOJUTCS HAa  IpOpabOTKy
PEKOMEHIOBaHHOM JIMTEPATyphl C LIEJIbI0 OCBOCHHS TEOPETUUYECKOTO Kypca, MOArOTOBKY K MPAKTHYECKUM
(ceMHHapCKUM) 3aHSATHSIM, TEMaTUKAa KOTOpPBIX IIOJHOCTHIO OXBAaThIBa€T COJEpXKaHUE Kypca.
CamoctosTenbHast paboTa Mo MOATOTOBKE K CEMHUHAPCKUM 3aHATHUSM MpEIoyiaraeéT yMeHHue padoTath C
NEPBUYHON HH(OpPMAITHEH.

6 MDoHJ OLEHOYHBIX CpeacTB AJisl MPOBECACHUS l'[pOMﬁ)KyTO'lHOﬁ arrecranuu oﬁyqamumxcﬂ mo
AUCHHUIIJINHE

6.1 Cmpyxkmypa ¢ponoa ouenounvix cpeocme

@®oH/T OIIEHOYHBIX CPEACTB I TPOBEICHHS MPOMEKYTOUHON aTTecTalk OOYy4aroIIuXcs IO
JTMCHHUIUIAHE «AJredpa U TeOMETpHs» NPEACTABICH B PUIIOKEHUHU K paboueit mporpaMme AUCIIUIIMHBI |
BKJIIOYAET B ce0s:

—MepeyeHb KOMIIETEHIHH ¢ YKa3aHHMEeM »JTanoB HX (OpMHUpPOBaHHUS B IPOLIECCE OCBOCHMUS
oOpa3oBaHMs MEpeYeHb KOMIIETEHIMI € yKa3aHHMEM JTanoB UX (opMHpoOBaHMS B IMPOILIECCE OCBOEHUS
00pa3oBaTeNbHON IPOTPAMMBI;

— OIIUCAHUC HOKa3aTeJ'IeI>i nu KpI/ITepI/IeB OLCHUBAHUA KOMHeTeHHI/Iﬁ Ha pa3J'II/I‘~IHBIX aTalmax #Mx
(dhopMupoBaHMs, ONIMCAHUE IITKAJT OTICHUBAHNS,

— TUTIOBBIC KOHTPOJIbHBIC 3aJ[aHUs WM MaTepUalibl, HEOOXOAUMBIC I OLICHKH 3HAHWH, YMCHHUH,
HABBIKOB U (WJIM) OMBITA ESTEILHOCTH, XapaKTePU3YIOIIUX ITAIbl (HPOPMUPOBAHHS KOMIICTCHIINH;

— METOJIMYECKHE MaTEPHAJIbI, OIPEIEIAIOINAE TPOLEYPbl OLIEHUBAHNS 3HAHWM, YMEHH, HABBIKOB U
(M) OTIBITA JACATENBHOCTH, XapaKTEPU3YIOIIHUX 3Talbl (JOPMUPOBAHUS KOMITCTCHITHIA.

6.2 Hepeuenb 60npocoe K npomeofcymounoﬁ ammecmauuu.

1. Omnpenenutenb U UX OCHOBHBIE CBONCTBA, BBIYUCIICHHUE.

2. Marpuisl U AeCcTBUS HAJ HUMH.

3. Cucrembl THHEHHBIX alreOpanvdecKuX YpaBHEHUH U OCHOBHBIC METOJIBI X PEIICHUS:
—Mmeton Kpamepa;
— METOJI 00OpaTHON MaTPHIIBL;
—Meron [Maycca.
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©CoN A

10

Panr matpuuel. HaxoxxaeHnue panra MaTpull.

Teopema Kponekepa—kanenu. Pemienre npon3BOJIbHBIX CUCTEM JIMHEHHBIX YPABHEHHIA.
CucreMpl TMHENHBIX OJHOPOJAHBIX YpaBHEHUM. DyHIaMEHTalIbHAS CUCTEMA PEILIEHU.

CucreMbl KOOpIMHAT.

BekTopbl Ha IIIOCKOCTH U B IPOCTPAHCTBE.

OCHOBHBIE BEKTOPHBIE ONIEPALIIH.

[lonatue n-mepHoro BekTopa. BektopHoe mpoctpaHcTBo. Pasmepnocts m 6asuc. Ilepexon k

HOBOMY 0aswucy.

11.

CKaJ'ISIpHOG IIPOU3BCACHUC BEKTOPOB U €TI0 CBOICTBA. BBIpa)KeHI/IC CKaJIIpHOT'O IIPOU3BCACHUS B

KOOpJMHAaTax.

12.

BexTopHOe npon3Be/ieHNE BEKTOPOB U €r0 CBOMCTBA. BhIpaskeHuEe BEKTOPHOIO IIPOU3BEACHUS B

KOOpJAuHaTax.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

CwmelaHHOe TPOU3BEICHNUE.

JIunerinbie onepatopsl. JleHCcTBUS ¢ TMHEMHBIMU OTIEPaTOPAMU.

KoopaunaTtHOE IIpeAcTaBiIeHUE JINHEWHBIX OIIEPaTOPOB.

O6actp 3HaYEHUH U SAPO JIMHEHHOTO orepaTopa.

CobcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO OIleparopa.
WuBapuaHTHbBIE TOJIPOCTPAHCTBA U COOCTBEHHBIE BEKTOPHI.

CBoiicTBa COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYCHHUH.

JIuneiinble PYHKIIMOHAIBI.

Addunnbie mpeobpa3zoBaHus U UX CBOMCTRBA.

OproronanbHble MpeoOpa3zoBaHUs MIOCKOCTH.

[lonsTHE rpynIbL.

KBangparuunbie GopMBI.

bununelinble GyHKINOHATBI.

KBagparuunsle ¢pyHKIMOHABL. MccnenqoBanne 3HaKa KBaIpaTUYHOTO (PyHKIIMOHAA.
[TonunuHeiHble QYHKIINOHAIBI.

Jlenenue oTpe3ka B JAHHOM OTHOILICHUHU.

EBxnnnoBo npoctpaHcTBoO. OmpesiesieHre 1 OCHOBHBIE CBOMCTBA.

OproHopMupoBaHHbIi 0a3zuc. OpToroHanu3zanus 6asuca.

OpToroHanbHble MaTPULBI B €BKJIMOBOM IIPOCTPAHCTBE.

OpToroHanbHbI€ TONOJHEHHS U OPTOrOHAJIbHBIE POEKIIUU B €BKJIMI0BOM IIPOCTPAHCTBE.
ConpsikeHHBIE OIIEpaTOPBI B €BKJINJOBOM IIPOCTPAHCTBE.

CamocornpskeHHbIE onepaTopbl. OpTOrOHAIBHBIE ONIEPATOPHI.

YHuurtapuoe npoctpanctBo. Onpenenenne. JInnelHbie onepaTopbl B yHUTAPHOM MTPOCTPAHCTBE.
OpMHUTOBHI onepaTopbl. DpMUTOBBI (pyHKIMOHANBI. CpeHee 3HaYeHUE U AMCIIEPCUS IPMUTOBA

omeparopa.

37.

38.

YpaBHeHHE NIPSIMOH Ha IUIOCKOCTH:
— o01ee ypaBHEHHE MPSIMOM;
— IPOXOJSIIEH Yepe3 ABE TOUKH;
— IIPOXOJILEH Yepe3 3aJaHHYI0 TOUYKY B JJAHHOM HAIIPaBIICHUH;
— IIPOXOAILEH Yepe3 JaHHYI0 TOUKY U UMEIOLLEH JaHHYI0 HOpMallb;
— YpaBHEHME NPSIMOU B OTpE3Kax;
— [IapaMeTPUYECKOE YpaBHEHUE MIPSMOIL;
— MPOXOJAIIEH Uyepe3 3aJaHHYI0 TOUKY C 3alaHHBIM YTTIOBBIM KO3((DUIIUEHTOM;
— HOPMAJIbHOE YPAaBHEHUE MPSIMOU.
PaccrosiHMe OT TOUKH A0 IMPSAMOM, TOUKA IIEPECEYEHUs NPSMBIX, YTOJI MEXAY NEPECEKAIOIUMUCS

MPSIMBIMU, PACCTOSIHUE MEXAY MapaieIbHbIMU MPSIMBIMU.
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39. Jlenenue oTpe3ka B JAHHOM OTHOIIICHHH.
40. YpaBHEHHE ITOCKOCTH B IPOCTPAHCTBE:
— o011ee ypaBHEHHE TUIOCKOCTH;
— IPOXOJSIIEH Yepe3 TPH 3a/IlaHHbIC TOUKH,
— MPOXOJISIIIEH Yepe3 Be 3alaHHbIC TOUKH MapajlieIbHO BEKTOPY;
— MPOXOJIAIIEH Yepe3 TOUKY MapajuieIbHO IBYM BEKTOpPaM;
— IPOXOSIIEH Yepe3 TOUKY ¥ HMEIOIIee 3aJaHHYI0 HOPMaJlb;
— ypaBHEHHE IUIOCKOCTH B OTPE3KAX;
— HOpMaJIbHOE YpaBHEHHE TUIOCKOCTH.
41. PaccTossHME OT TOYKH JO IUIOCKOCTH, JIMHHUSI TIEPECCUCHHs] IUIOCKOCTEH, Yrol MEXIy
TJIOCKOCTSIMU, PACCTOSIHAE MEXKTY IMapaJIJICTbHBIMU TUIOCKOCTSIMH.
42. KpuBbie BTOPOTO MOPS/IKA:
— 3JUIHIIC;
— runepooa;
— mapabomna.
43. TToBepXHOCTH BTOPOTO MOPSIJIKA.

7 PexomeHayemasi Jiureparypa
7.1 Ocnoenaa numepamypa

1. 'opromikun A.Il. AnreOpa u reomerpus. YueOHOe MOCOOME JUIsl HaIpaBJIEHUS MHOJATOTOBKH
09.03.04 (231000.62) «IIporpammHas HWHXKeHEpHUs» B Tpex yactsax rpup YMO IlerpomnaBioBck-
Kamuarckuii: Kamuarl TV, 2015 r.

7.2 /lononnumensnasn numepamypa

2. Knerenuk J[.B. CoopHuK 3a1au no aHanutuyeckoit reomerpun, — CII6.: [Ipodeccus, 2003

7.3 Memoouueckue ykazanus no oucyuniutne

3. Kapnoymenko M.O. Anrebpa u reomerpus. - [Iporpamma Kypca m METOAWYECKHE YKa3aHUS K
W3Y4YECHHIO TUCLUIUIMHBI U CTyJeHTOB HanpasieHus noarotoBku 09.03.04 «IIporpammHas MHKEHEpUsD
ouHoi popmel oOyuenus [lerponarnosck-Kamuarckmii, 2019.

8. MeToauyeckne ykazaHus sl 00y4arOUIUXCsl MO0 OCBOEHHIO JUCIIHIJIMHBI

Metoauka npenoAaBaHMs MAaHHOM JHMCHUUIUIMHBI IIPEAINONAracT 4YTEHHWE JIEKIHi, HpPOBEICHHE
MPAKTUYECKUX 3aHATHH, TPYNIOBBIX W WHIUBUAYAIbHBIX KOHCYJIbTAllMM MO OTAENbHBIM (Hauboiee
CIIO)KHBIM) cnenuduueckuM mpobiaemaMm aucuumiuHbl. [IpenycmorpeHa camocTosiTenbHas paborta
CTYJCHTOB, a TaK)Ke MPOXOKIECHUE aTTECTALIMOHHBIX UCIBITAHUN MTPOMEXYTOUHON aTTeCTallMK (3K3aMeH U
muQepeHIIMPOBAHHBIN 3aU€T).

Jlekuuu TMOCBALIAIOTCS PACCMOTPEHUI0 OCHOBHBIM IMOHSTHSM, HauOoJee BaXKHBIX TEOPETUUYECKUX
BOIIPOCOB. B Xone nexkuuii cTyAaeHTaM ClleyeT MOATOTOBUTh KOHCIIEKTHI JIEKLIUN: KPaTKO, CXEMaTUYHO,
MOCJIeI0BAaTENbHO (PMKCUPOBATh OCHOBHBIE MOJIOKEHHUSI, BBIBOJIBI, (POPMYIHUPOBKU, 0O0OOIIEHMS; TOMEYaTh
Ba)XHbIE MBICIIM, BBIJCNATH KIIOYEBBIE CIIOBA, TEPMUHBI, O00O3HAYMTh BOMPOCHI, TEPMHHBI, MaTepual,
KOTOPBIM BBI3BIBAET TPYAHOCTH, MOMETUTh M TOMBITATbCA HAWTU OTBET B PEKOMEHAYEMOW IUTEpaTrype.
Ecnu camocrosTenbHO HE yaaercss pa3oOparhCcsi B MaTepualie, He0OX0AUMO C(hOPMYIHPOBATH BOIPOC U
3aJ1aTh MPEIO0AaBaTeNI0 Ha KOHCYJIbTAllUY, Ha MPAKTUYECKOM 3aHSTHH.

[lenbro npoBeeHNS NPAKTUYECKUX 3aHATHUH SIBJIIETCS 3aKpEIJICHNE 3HAHUM CTYIEHTOB, I1OJy4YEHHBIX
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UMHU B XOJI¢ M3yYEHUS IUCLUIUIMHBI Ha JIEKIMSIX M CaMOCTOSITENIbHO. Bo Bpems NMpakTUYeCKUX 3aHATUN
pemarTcd 3aJa4d 10 PacCMaTpPUBAEMBIM B Kypce JICKIMM TeMaM, IPUMEHATCS OCHOBHBIE IIOHATHSA,
TeopeMbl, cBoiicTBa. CTyOeHT AODKEH HAy4YHWTCs peliaTh 0a30BBIC 33aJaud MO KAXKAOH TeMme, a Takke
IIPUMEHSTH [TOJIyY€HHBIE HaBBIKU I PEIIECHUS PealbHbIX IPUKIAIHBIX 331324

[Tpu n3ydeHnn TUCIMITIMHBI HCIIOIB3YIOTCS HHTEPAKTUBHBIC METO/IbI O0YUYEHUs, HAIPHUMED, JCKIIHS-
BU3yaJlM3alys, IpeAnonarapas nojady MaTepuana ¢ UCIoIb30BaHUEM TEXHUYECKUX CPEACTB O0y4YeHUs
C KpaTKMMHU KOMMEHTApHUSIMHU JIEMOHCTPUPYEMBIX MaTepHaJIOB (IIPe3eHTALUH).

9. IlepeyeHb HH(MPOPMANUOHHBIX TEXHOJOTHH, MCHOJb3YeMbIX TMPH OCYIIECTBJIEHUH
00pa3oBaTeILHOIO Mpolecca Mo JUCHHUIIMHE, BKJIKYAsA NepedyeHb MPOrPaAaMMHOI0 obecneyeHus u
HH(OPMALNMOHHO-CIIPABOYHBIX CUCTEM

9.1. Ilepeuenv uUHPBOPMAUYUOHHBIX MEXHONOUI, UCHOIB3YEMBIX HPU  OCYULECHMEICHUU
oodpazoeamenvHo20 npoyecca

—  DIIGKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI;

—  HCIOJb30BAaHME CIAN-TIPE3ECHTAlUMH;

—  UHTEpaKTUBHOE OOIIEHHE C O0y4arouMMHCs U KOHCYJIbTHpPOBaHHE MocpencTtBoM HHTepHer,
UCIIONIb3YS.  COIMAJbHBIC CETH, CIEIHATU3UPOBAHHBIE MPOrpaMMbl (HampuMep, ZOOM), a Takxke
3JIEKTPOHHOW MOYTHI;

—  HUCIOJB30BaHUE IEKTPOHHON HH(DOPMALIMOHHO-00pa30BATEILHOM CPEbl.

9.2. Ilepeuenv npocpammnozo  obdecneuenus, UCHOALIYEMO20 NPU  OCYULECHGIEHUU
obpazoeamenvnozo npoyecca

HpI/I OCBOCHHU OV CHUILIMHBI UCITOJIB3YCTCA JIMICH3NOHHOC ITPOrpaMMHOC obecrieyeHue:

1. omepanuonnsie cuctembl Astra Linux (uinu uHas oneparyioHHas CUCTeMa, BKIIOYECHHAs B
peecTp OTeYECTBEHHOT'O MPOTPAMMHOT0 00ECTICUCeHHUS ),

2. xomIuiekT opucHbIX mporpamm P-7 Oduc (B cocTaBe TEKCTOBOTO MpoIleccopa, MporpaMMbl
paboThl € DJIEKTPOHHBIMH TaOJHMIIAMM, IPOrpaMMHBIE CpEACTBAa pPENAKTUPOBAHUS U
JEMOHCTpAIINH MTPE3ECHTAIIH );

3. Tmporpamma IpoBEpKH TEKCTOB Ha MPEIMET 3aMMCTBOBAHUS «AHTHUILIATHATY.

10. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne TUCIUNINHBI

Ha Ka(benpe nmeercs 4 AyaAuTOopuun IJisd MpOBCACHUA JICKIMOHHBIX U ITPAKTHYCCKUX 3aHATUI.
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