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Pabouas mporpamma aucuuIUIMHBI cocTaBiieHa Ha ocHoBanuu ®I'OC BO mo HampaBlieHUIO
noarotoBku 09.03.03 «Ilpuknagnas wuHdopmaTuka» u ydeOHoro mrana OI'BOY BO
«Kamuatl TY ».

CocrapuTend pabodeil mporpaMMer:

(_‘::._. o
Honert xad. DPBM /q( 1 }"’\ A_TT. T opronTKHH
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1 Heau u 3a1a4u y4eOHOM QM CUMILIHHBI

Llenplo MUCHMIUIMHBI «Anrebpa W reoMeTpus» sBigercs (OpMHUpOBaHHME Yy Oyaymux
CTEUATIIICTOB 3HAHUW M yMEHHS IPUMEHATh MaTeMaTHYECKHUI anmapaT i MaTeMaTHIeCKUE METO/IbI
IpU aHaJIU3€, YIPaBICHUU W IHPOrpaMMUPOBAHUM COBPEMEHHBIX CHCTEM, OCBOECHHE METOIO0B
MaTEeMaTUYECKOr0 MOJICTTMPOBAHMS M aHAIM3a HHPOPMAIIMOHHO-TEXHHYECKUX CUCTEM.

OcHoBHas 3a7aya Kypca «Anredpa W reoOMETpHUs» 3aKIIOYaeTcs B Pa3BUTHUU y CTYIEHTOB
COBpPEMEHHBIX ()OPM MaTEMAaTHYECKOTO MBINUICHUS W YMEHHS CTaBUTh, WCCIENOBATh U PELIATh
CJIO’KHBIE 33J]a4¥l IPOTPaMMHUPOBAHUS, BO3HUKAIOIIUE HA IPAKTUKE.

2 TPEGOBQHI/IH K pe3yJibTarTaM 0CBOCHUA TUCHUIIJINHDBI

[Tpornecc n3y4yeHHs QUCUUIUTMHBI HAIPaBJICH Ha (POPMUPOBAHHE CIIEIYIOUINX KOMITETEHITHIA:

OIIK-1 — CnocobOeH NMpUMEHSTh €CTECTBEHHOHAYYHBIC M OOIICHH)XEHEPHBIC 3HAHHS, METOMBI
MaTeMaTH4eCKOTO aHaJM3a U MOJEINPOBAHHS, TEOPETHYECKOTO U IKCIIEPHMEHTAIBHOTO MCCIICIOBAHUS
B IIPO(heCCHOHANBHOM JAEATEIbHOCTH.

[Inanupyemble pe3yiabTarhl OOydYeHHMs IPH HW3YYEHUM JUCLUIUIMHBI, COOTHECEHHBIE C
IUTAHUPYEMBIMH pEe3yJIbTaTaMU OCBOEHUSI 00pa30BaTeIbHOM IPOrpaMMBbl, IPEACTABICHBI B TAOIUIIE.

Tabmuna — I[lmanupyemble pe3ysiabTaThl OOYYCHHS TPH W3YYCHHH  JIWCIMILIAHBI,
COOTHECEHHbIE C YCTAaHOBJIIGHHBIMH B Tporpamme OakangaBpuaTa HWHIUKATOPAMHU JIOCTHKEHUS
KOMIETCHIINI

Kon IInanupyemsble Kon u | I[Inanupyemslii pesynbTaT | Kog
KOMIIETCHIIMM | Pe3yNbTaThl OCBOEHHS | HAMMEHOBAaHUE | OOy4EHHs MO JUCLUILINHE MOKa3aTes
o0pa3oBaTeIbHOM HWHIUKATOPa OCBOCHHS
MIPOrPaMMBI JIOCTUKEHUN
OIlK-1 Crnocoben npumensite | MJI-1 onk-1 3Harhb: 3(OIIK-1)1
€CTECTBCHHOHAyUYHbIE U | 3HATH: - OCHOBHbIE METO/BI
00IIenH)KEHEPHBIE 3HaeT OCHOBBHI | COBPEMEHHOH JIMHEHHOW H
3HaHUS, METObI MaTeMaTHKH, BEKTOpDHOM  anreOpsl U
MaTeMaTHYEeCKOTro ¢buzuKy, AHAJIMTUYECKON TeoMeTpuH,
aHanmM3a u BBIUYUCIUTENbH | U HMX BO3MOXHOCTH JUIf
MOJIETTMPOBAHHUA, O TEXHWKH M | pEelIeHus CJIOXKHBIX 3ajad
TEOPETUIECKOTO U MIPOrPaMMHUPOB | MPOTPAMMHUPOBAHUS.
9KCTIIEPUMEHTAIILHOTO aHuA
UCCJIC/IOBAHUS B YMmers: VY(OIIK-1)1
npodecCHOHANTEHON — BBITIOJIHATH OCHOBHBIE
JIeATENBHOCTH MaTeMaTHYECKUE PacuEeThl,
COCTaBIIATh U pelaTh
aJIeKBaTHbBIE
MaTeMaTHYeCKHue MOZEIH
peaIbHBIX IIPOLIECCOB,
aJanTHPOBATh PEUICHNS IS
BBIYHCIUTEIHFHON TEXHUKH.
Baaners: B(OIIK-1)1
— OCHOBHBIMH (pakTamu,
MIOHATHAMH, OIIPENEICHUIMU
Y TEOpEeMaMH N3y9aeMbIX
pa3aennoB, aNnropuTMaMu
peIIeHNs TUITOBBIX
anredpandecKux u
TEOMETPUUYECKUX 3aau.




3 MecTO IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl

VYuebHast qucuuiuinHa «AusreOpa U TeoMeTpus SBISETCS 00sS3aTeNbHON JUCHUIUTUHON B
CTPYKTYpE OCHOBHOM o0Opa3oBaTeNpHOW Iporpammbl, €€ u3ydyeHue Oa3upyercs Ha Kypce
MAaTE€MAaTHKU CPEIHEH IKOJbl U qucuuinze «Kype anemeHTapHod MaTeMaTuKm.

Teopernueckue 3HaHUS U IPAKTUYECKHE HABBIKU, COPMHUPOBAHHBIE Y CTYJEHTOB B IIpOLIECCE
U3yUYCHHs JUCUUIUIMHBIL «AJredpa U reOMeTpUs», SBISIOTCA 0a30BBIMU MPH U3YYEHUH TUCIUIUTHH
«/luckperHass MaTemaruka», «Meroapl omnTUMu3auu», «Teopuss aBTOMATOB U (OPMaIbHBIX
A3BIKOBY.

4 Conep:xkanue JUCHUTNTHHBI

4.1 Temamuueckuit nian OUCUUNIUHDL
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1 2 3 4 5 6 7 8 9
Tema 1 «Bsemenme. Marpuunsie | 13 7 3 4 6 | Ompoc,
0OBEKTHI» pemieHue
3ama4
Tema 2 «Anrebpandeckue oneparm» 13 7 3 4 6 | Ompoc,
pemieHue
3ama4y
Tema 3 «Onpeaenurenn» 13 7 3 4 6 | Ompoc,
pelieHue
3aj1a4
Tema 4 «IIpousBeneHre BEKTOPOB» 13 7 3 4 6 | Ompoc,
pelieHue
3a1a4
Tema 5 «IIpsmas Ha TITOCKOCTHY 13 7 3 4 6 | Ompoc,
pelieHue
3amay
Tema 6 «llmockoctn u mpsmble B | 13 7 3 4 6 | Ompoc,
NPOCTPAHCTBE peuieHue
3ama4y
Tema 7 «I[IpeoOpa3zoBaHUs MJIOCKOCTHY 13 7 3 4 6 | Ompoc,
peuieHue
3aj1a4




1 2 3 4 5 6 7 8 9
Tema 8 «CucteMsl JMUHEHHbIX | 14 8 3 5 6 | Ompoc,
anrebpanvdecKux ypaBHEHUID peleHue
3a1a4
Tema 9 «JIuHeitHOE TPOCTPAHCTBO» 15 8 3 5 7 | Ompoc,
peleHue
3a1a4
Tema 10 «Jluneitnpie 3aBucumoctu B | 16 9 4 5 7 | Ompoc,
JTUHEHHOM MPOCTPAHCTBE peleHue
3a1a4
Tema 11 «Henunelineie 3aBucuMoctd B | 16 9 4 5 7 | Ompoc,
JMHEHHOM MPOCTPAHCTBE pelieHue
3a1a4
Tema 12 «EBKINI0BO IPOCTPAHCTBOY 16 9 4 5 7 | Ompoc,
pelieHue
3aga4y
Tema 13 «YHUTapHOE IPOCTPAHCTBO 16 9 4 5 7 | Ompoc,
pelieHue
3aga4y
Tema 14 «Henuneiitnbie o00BekTHI Ha | 16 9 4 5 7 | Ompoc,
TUTOCKOCTH pelieHue
3aga4y
Tema 15 «Henunetinbie o0OBekTI B | 16 9 4 5 7 | Ompoc,
MPOCTPAHCTBE» pelieHue
3a1a4
DK3aMeH 36
Bcero 252 | 119 | 51 68 97 36
4.2 Temamuueckuii nian OUCYUNTIUHBL OJ13 3A0YHOU (Popmbl 00YUeHUS
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1 2 3 4 5 6 7 8
Tema 1 «BBegmenme. Marpuunsie | 15 1 1 14 | Ompoc,
00BEKTHI» penieHue
3a/1a4
Tema 2 «AnreOpandeckne onepanum 14 | Omnpoc,
14 penieHue
3aa4y
Tema 3 «Onpenenurenn» 16 2 1 1 14 | Ompoc,
peleHue
3a1a4




1 2 3 4 5 7 8
Tema 4 «IIpon3BencHE BEKTOPOBY» 15 1 1 14 | Ompoc,
perieHue
3a1a4
Tema 5 «IIpsimMas Ha TIIOCKOCTHY 15| 1 1 14 | Omnpoc,
perieHue
3ama4
Tema 6 «llmockoctn u mpsimbie B | 16 2 1 1 14 | Omnpoc,
HPOCTPAHCTBE» perieHue
3amaq
Tema 7 «IIpeoOpa3oBaHus IIOCKOCTH) 17 2 1 1 15 | Omnpoc,
pelieHue
3amaq
Tema 8 «CHucTeMBI TuHeHHBIX | 17 2 1 1 15 | Ompoc,
anreOpanvdecKux ypaBHEHUID» pelieHue
3a/1a4
Tema 9 «JIuHeitHOE IPOCTPAHCTBO» 17 2 1 1 15 | Ompoc,
perieHue
3aj1a4
Tema 10 «Jluneitnpie 3aBucuMocTu B | 17 2 1 1 15 | Ompoc,
JMHEHHOM TIPOCTPAHCTBE» perieHue
3aj1a4
Tema 11 «Henunelineie 3aBucumMoctd B | 17 2 1 1 15 | Ompoc,
JMHEHHOM TIPOCTPAHCTBE» perieHue
3ama4y
Tema 12 «EBKINZ0BO MPOCTPAHCTBO» 17 2 1 1 15 | Omnpoc,
pelieHue
3ama4y
Tema 13 «YHuUTapHOE IPOCTPAHCTBO» 17 2 1 1 15 | Omnpoc,
pelieHue
3amay
Tema 14 «Henuneiinple oOBexTH! Ha | 17 2 1 1 15 | Omnpoc,
TUTOCKOCTI pemieHue
3ama4
Tema 15 «Henunelinbie o00OBekTI B | 16 1 1 15 | Ompoc,
HPOCTPAHCTBE» pemieHue
3ama4
OK3aMeH
Bcero 252 | 24 | 10 14 219

4.3 Cooepircanue oucyuniunsl

Tema 1 «BBegenne. MaTpuiHbie 00beKTHD)

Jlexyust

[Ipeamer, oOBEKT, 1eMM W 3amaydl TUCHUILIMHBL [Iporpamma kypca, ee peanusaius BO

BPCMCHH. Tpe6OBaHI/I${ K UTOTOBOM aTTECTAllUH. JII/ITepaTypa.

OcHosHble NOHAMUA meMbl: HAIPaBICHHBIE OTPE3KH, OIpPEICIIEHME MHOXECTBA BEKTODPOB,
JMHEHast 3aBUCUMOCTh BEKTOPOB, 0a3uc, KOOPAMHATHI BEKTOpa B Oa3uce, AEUCTBUS C BEKTOPAMHU B
KOOPJMHATHOM IIPEJICTABIICHUH, JACKAapTOBAa CHUCTEMa KOOPAMHAT, W3MEHEHHE KOOPIMHAT IIPU

3aMeHe 0as3uca ¥ Hadajia KOOpauHarT.

HpaxmuquKoe 3arAamue




Dopma 3ansamus: peuieHue munosvix 3a0ay
3aoanus:

Penrtenue 3amau
NeNe 231-255 u 461-522 u3 [6]

Tema 2 «Aaredpanyeckue onepanumy
Jlexyust

Anrebpa MHOXKeCTB. AnreOpawdeckue omepanuu, cBoiictBa. Teopema Kenm. Pemerka.
I'pynnsl 1 konbia. Hopmanmpable rpynmbsl. M3omopdusm. Kombllo MHOrOWIEHOB OT OJIHOU
nepeMeHHON MHOrouieHsl OT HECKOJIbKUX NepeMeHHbIX. [lone. CBolicTBa nosieid. Yucnossie moss.
[lone panuoHaNBHBIX YHCEN KaK MHUHMMAJIbHOE IMOJIEBOE PACHIMPEHHME KOJIbLIA LIENbIX YHUCE.
[IpencraBienue payoHaIbHBIX 4YHMCEI OOBIKHOBEHHBIMH M JECATUYHBIMU Apodsmu. Cucrema
JNeHCTBUTENBbHBIX yucen. [lone KOMIUIEKCHBIX uwucen. AnreOpanyeckas 3aMKHYTOCTh IOJIS
KOMILJIEKCHBIX YHCEIL.

OcHogmubie nonsmus memvl: MHOKECTBO, pellIeTKa, n30Mophu3m, moie.
Ipaxmuueckoe 3anamue

Dopma 3aHAMUA. peuleHue munosvix 3a0ay

3aoanus:.

Pemenne 3agau

NeNe 1.1-1.10. na crp.11, 2.1.-2.10. Ha ctp. 22 u3 [12].

Tema 3 «Onpeneaureanm
Jlexyus

OrnpenenuTen BTOPOro, TpeTkero M N-ro mopsakoB. CpoiicTBa ompenenuteneil. CrnocoOsl
BBIUMCIICHHUSL.
OcHosHble NOHAMUA MeMbl: ONIPEJETUTENb.

HpakmulteCKoe 3aHAmue

Dopma 3aHAMUA: peuleHUe MUN08bIX 3a0ay
3aoanus:.

Pemenue 3amau

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

Tema 4 «IIpousBeneHue BEKTOpPOB»
Jlexyust

OproroHanbHOe NpoekTHpoBaHUE. CKalspHOE IPOU3BENEHUE BEKTOPOB U €r0 CBOMCTBA.
BeIpaxeHne CKamsipHOTo MPOU3BEACHUS B KOOpAMHATaX. BEKTOpHOE IPON3BEACHUE BEKTOPOB U €TI0
CBOICTBa. BpIpaxkeHHe BEKTOPHOIO NPOM3BEACHUs B KoopauHarax. CMEIIaHHOE MPOU3BEICHHUE.
BeIpaxkeHHe CMEIIaHHOTO MNPOM3BEACHUS B KOOpAMHATAaX. /[BOMHOE BEKTOPHOE IPOU3BENICHHE.
3aMeuanusi 00 MHBAPHAHTHOCTH MTPOU3BEJCHUN BEKTOPOB. | €OMETpUYECKHIA CMBICIL.

OcHogHble noHsAMUs meMbl: CKaJsp, CKaJISIPHOE NMPOU3BEICHHE, BEKTOPHOE MPOHM3BEICHHUE,
NIPOM3BEICHUE BEKTOPOB.



HpakmuueCKoe 3ansAamue

Dopma 3aHAMUA: peuleHue munosvlx 3a0ay
3aoanus:
Pemenue 3agaa

NeNe 256-285 u3 [6].

Tema 5 «IIpsimasi HA IJIOCKOCTI
Jlexyus

YpaBHeHHE NPSIMOM MPOXOASIIEN YEPE3 3aJaHHYIO TOUKY B HAIPABJICHUU 33/IaHHOTO BEKTOpA.
VYpaBHeHHE NPSIMON NPOXOJSIIEH Yepe3 3aJaHHYI0 TOUYKY MEPIEHIUKYJISIPHO JAHHOMY BEKTOpY.
VYpaBHeHHe mpsSMOIl MpoOXOAIIedl uepe3 JBe 3aJaHHbIX TOYKU. OOllee ypaBHEHHE MPSMOI.
HopwmanbHoe ypaBHeHue npsimoid. [lapamerpuueckoe ypaBHeHue npsmMon. PaccTosiHue oT TOUkU 110
npsAMOH. PaccTosiHue Mexay napajienbHbIMU IPSMBIMH.

OcHosHble noHAmus membul. IpsiMas, ypaBHEHNE IPSIMOH.
Ipakxmuueckoe 3anamue

Dopma 3anamus: peulenue munosvix 3a0au
3aoanus:

Pemenne 3amau

NeNe 63-127 u3 [6].

Tema 6 «Il10cK0CTH U IPAAMBIE B POCTPAHCTBE)
Jlexyust

Paznuunble ypaBHEHHMS IUIOCKOCTH M TNpPSMOM B INpocTpaHCTBe. B3anmHoe pacrnonioxeHue
IPSIMON U MJIOCKOCTU. PacCTOSHMA OT TOUKH 10 TNIOCKOCTH, MEX1Y NapauIeIbHBIMU INIOCKOCTSIMH.
Ilepecedyenue mIOCKOCTEN, MPSAMOM U TUNIOCKOCTH.

OcHogHnbie noHsamus memul. TNIOCKOCTb, YPaBHEHUE INIOCKOCTH.

Ilpaxmuuyeckoe 3ansamue

Dopma 3aHAMUA: peuleHue MUN08blX 3a0ay
3aoanus.

Pemenne 3agau

NeNe 287-343 u3 [6]

Tema 7 «IIpeoOpazoBaHus MJI0CKOCTH
Jlexyust

[TpousBenenue marpui. Omnepatopsl U (yHKIMOHANBL. OTOOpa)XeHHs U MPeoOpa3OBaHUS
wiockocT. JluHeiHble oneparopsl Ha miIockocTu. AdduHHbIEe npeoOpa3zoBaHUs M UX CBOMCTBA.
OproroHanbHble Mpeodpa3zoBaHus MIOCKOCTH. [ToHsATHE TpyMIIBL.

OcHosHble noHAmuUsA memvl. MaTPULA, OIIEpaToOpbl, (PYHKIIMOHAIIBL, TPYIIIA.

Ilpakmuueckoe 3anamue

QOPMG SAHAMUA: peuleHue munoevblx 3a0au

8



3aoanus:
Penrenue 3anau
NeNe 399-419 u3 [6].

Tema 8 «CucTreMbl THHEHHBIX aJIre0pandecKux ypaBHeHH I
Jlexyust

CucreMbl JIMHEHMHBIX ypaBHEHUW. PellieHHe cucTeM JIMHEHWHBIX YpaBHEHHH C KBaJIpaTHOU
marpuieir. Metoasl Kpamepa, ['aycca, oOparHoit marpunbl. CUCTEeMBbl JHHEHHBIX ypaBHEHUH ¢
HEKBaJipaTHOW Matpuiieil. bazucHoe pemienue cuctembl. YacTHoe penieHue cucteMbl. CUCTEMBbI
COBMECTHBIC U HECOBMECTHBIE, CUCTEMBI OIpe/ieNieHHbIE U HeomnpeeneHHbie. Teopema Kponekepa-
Kanemnu.

OcHoeHble noHsmusi memawi. CHUCTCMaA, JIMHEHHOE YpaBHCHHUE, pCHICHUEC CUCTEMBI.
HpakmuueCKoe 3arAamue

Dopma 3aHAMUA. peuleHue munosvix 3a0ay
3aoanus:

Pemenne 3agau

NeNe 439-460 u3 [6].

Tema 9 «J/InHeiiHOe MPOCTPAHCTBO
Jlexyus

Onpeznenenue JMHEHHOro npocTpaHcTBa. JIMHEHHas 3aBUCUMOCTb, pa3MEpHOCTh U Oa3uc B
auHeHoOM mnpoctpaHcTBe. [loamHOXecTBa JIMHEHHOro mpocTpaHcTBa. Omnepanuu ¢ 3JIeMEHTaMH
JUHEHHOTO0 MPOCTPAaHCTBAa B  KOOPAMHATHOM MpejacTaBieHuu. M3omMopdusM  JIHHEHHBIX
IIPOCTPAHCTB.

OcHosHble noHsmus memul: JIMHEHHOE IPOCTPAHCTBO, ONEPALMH C 3JIEMEHTaMH JINHEHHOTO
IIPOCTPAHCTBA.

HpakmulteCKoe 3aHAmue

Dopma 3aHAMUA: peuleHue MUnosslx 3a0ay
3aoanus:.

Pemenue 3amau

NeNe 462-522 u3 [6].

Tema 10 «J/IuHeliHbIe 3aBUCUMOCTH B JIMHEHHOM NPOCTPAHCTBE»
Jlexyust

Jluneiinble  omeparopbl.  JledicTBus ¢ nuHEHBIMEH  omepatopamu. KoopauHaTHOe
IpeJICTaBICHUE JMHEHHbIX omepaTopoB. OOjacTh 3HaUYE€HUH M SIPO JIMHEWHOIO oIlepaTopa.
WHBapuaHTHbBIE MOANPOCTPAHCTBA M COOCTBEHHBIE BEKTOPHI. CBOMCTBa COOCTBEHHBIX BEKTOPOB U
coOCTBEHHBIX 3HaUeHHH. JInHelHbIe (PyHKIMOHAIIBI.

OcHosHble noHAMuUs meMbl. JIHUHEHHBIE OIepaTopbl, WHBAPHAHTHBIE MOJIPOCTPAHCTBA,
JUHEWHbIe (YHKIIMOHAIIBI.

HpakmuueCKoe 3ansamue



Dopma 3aHAMUA. peuleHue munosvix 3a0ay
3aoanus.

Penrtenue 3amau

NeNe 523-561 u3 [6].

Tema 11 «HenuHeliHbIe 3aBUCMMOCTH B JINHEHHOM NMPOCTPAHCTBE»
Jlexyust

bununeitnsle  ¢ynkuuonansl. KBagpatuunele ¢yHkuoHanbl. VccnegoBaHue — 3HaKa
KBaJpaTUYHOrO0  (QyHKIMOHANA. HBapumaHTBl JWHUA BTOPOTrO TMOpPAJKAa Ha IUIOCKOCTH.
DKcTpeMalbHble CBOWCTBA KBaIpaTHUHbIX (QyHKIIMOHAOB. [lonunuHeitHble GyHKIIMOHABL.

OcHogubie nowamus memvl. OWIMHEWHbIE (DYHKIHMOHANBI, KBaJpaTHuHble ()YHKIMOHAIIBI,
WMHBapHaHThI, IOJIUIUHEIHbIE (YHKIIMOHAIBI.

HpakmuquKoe 3aramue

Dopma 3aHAMUAL: peuleHue munosvlx 3a0ay
3aoanus:

Pemenne 3amaq

NoNe 593-600 u3 [6].

Tema 12 «EBKJINI0BO NPOCTPAHCTBO»
Jlexyust

OrmpeznenieHe W OCHOBHBIE CBOMcTBa. OpTOHOPMUPOBaHHBIM 0Oa3uc. OpTOroHATU3AIM
Oazuca. KoopauHnaTHoe mpeacTaBiIeHHE CKalspHOTO MpousBeneHus. OpTOroHalbHbIE MAaTPHUIILI B
eBKJINJIOBOM TIpocTpaHcTBe. OpTOroHaNbHBIE JIOMOJHEHUS M OPTOTOHAJIbHBIE TPOEKIIMH B
€BKJIMJIOBOM  mpocTpaHcTBe. CONpsDKEHHBIE — ONMEpaTopbl B €BKIMIOBOM  MPOCTPAHCTBE.
CamocornpsikeHHbIe orepaTopbl. OpTOrOHATBHBIE ONEPATOPHI.

OcHoéHble NOHAMUS — MeMbl: EBKJII/II[OBO IMPOCTPAHCTBO, OPTOTOHAJIBHOCTD, 6a31/IC,
CaMOCOIIPSIPKCHHBIC OIICPATOPHI.

HpakmulteCKoe 3aHAmue

Dopma 3aHAMUA: peuleHue MUNo8slx 3a0ay
3aoanus:.

Pemenue 3amau

NeNe 562-592 u3 [6].

Tema 13 «YHUTapHOE IPOCTPAHCTBO»
Jlexyust

OnpenenieHne  yYHUTApHOTO NpocTpaHCTBA. JIMHEiHble omepatopel B YHUTApHOM
MIPOCTPAHCTBE. DPMHUTOBBI ONIEPATOPBI. DPMHUTOBHI PYHKITMOHATBI. CpeaHee 3HAUCHUE U TUCTICPCHUS

3pMHUTOBA oriepatopa. COOTHOLIEHHE HEONPEACIEHHOCTEN.

OcHosHble nousmusi memvl. YHUTAPHOE IMPOCTPAHCTBO, SPMHUTOBBI ONEPATOPHI, IPMHUTOBBI
(GyHKIIMOHABI, TUCTIEPCHSL.

10



HpakmuueCKoe 3ansAamue

Dopma 3aHAMUA. MUHUKOHDepeHYUsL.

Ilpumeprvie memvl 00K1A008:

Onpeodenenue yHUmMapHo20 npocmpanHcmed.

Jlunetinvle onepamopwl 8 yHUMAPHOM HPOCMPAHCMEeE.
Opmumoss onepamopul.

Opmumosst hyHKYUoHaIbL.

Cpeonee 3nauenue u OuUCnepcus 3pMumosa onepamopa.
Coomnoutenue neonpeoeieHHOCMell.

Tema 14 «HeanHelHbIe 00LEeKTHI HA MJIOCKOCTH)
Jlexyus

Jluann Ha twiockoctu. llopsimokx. KpuBele BToporo mopsaka. Kiaccupukamuss KpuBBIX
BTOpOro mnopsaka. KaHoHumdeckuili BHMJ ypaBHEHMl Broporo mopsaka. IlpuBenenune k
KaHOHWYECKOMY BHJIY ypaBHEHHH BTOpPOro mopsiaka. Ommunc. ['unep6ona. Ilapabomna.
BrIpoxkieHHBIE KPUBBIE BTOPOTO MOPSIKA.

OcHogHble noHaMuUsA meMbl: TIOPAAOK, KAHOHUYECKHH Bl YpaBHEHUS, DIUIMIC, TUIepOoa,
napaboJia, BIPOKACHHbBIE KPUBBIE.

HpakmuquKoe 3aramue

Dopma 3anamMuUsL: peulenue munosvix 3a0au
3aoanus:

Pemenue 3agau

NeNe130-207 [6].

Tema 15 «HeanHeliHbIe 00bEKTHI B IPOCTPAHCTBE»
Jlexyust

JIuann u IMOBEPXHOCTU B MPOCTPAHCTBC. LII/IJ'II/IH}IPI/I‘-ICCKI/IG N KOHHWYCCKUEC ITOBCPXHOCTH.
[ToBepxHOCTH BTOpPOro TMOpsiAka B MpocTpaHcTBe. KoOHWYECKHE CeueHUs. DIUIHIICOU.
OaHOMONMIOCTHRINM TUNIepOOSIONA. JBYMONMOCTHBIA TUnepooIona. DINTUNTAYECKUN mapaboiaou/l.
['unep6onmueckuii napadonouna. BeipoxkieHHbIE TOBEPXHOCTH.

OcHoguble nousamus memvl. TIOBEPXHOCTh, DIUIMIICOMA, THIEpOOIon], mapaboious,
BBIPOXKICHHAS TTOBEPXHOCTb.

llpakxmuueckoe 3ansamue

Dopma 3aHAMUAL: peuleHue munosvlx 3a0ay
3aoanus:

Penrtenue 3anau

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

S Y4eOHO-MeTOoqMYEeCKOE 0O0ecnedeHHe A1 CAMOCTOSITeIbHOI padoThl 00y4aKOLIUXCH
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B nenom BHeayauTOpHas caMOCTOsTENIbHAS paboTa CTy/IeHTa IPU U3YYCHUH Kypca BKIIOYAET
B ce0s1 cieayromue BBl padoT:
— mpopaboTKa (M3y4eHHE) MaTepUaIOB JICKIUH;
— 4YTeHHWe H MNpopadOTKa PEKOMEHJIOBAaHHOH OCHOBHOM H  JIONOJHUTEIHHOMN

JIUTEPaTypHI;

— IIOATOTOBKA K MPAKTUYECKUM (CEMUHAPCKUM) 3aHATHIM;

—  TIOHUCK W MpopaboTKa MarepuasioB u3 MHTepHET-pecypcoB, MEPUOIUICCKOM MTeYaTH,

—  BBINIOJIHEHUE JOMAITHUX 3aJaHuil B (OpMe TBOPUECKHUX 3aJaHUN, KEHC-CTaJuH,
JIOKJIaJOB;

—  MOJArOTOBKA MPE3eHTAIUMH JUIsl WJUTFOCTPALMK T0KJIA/I0B;

—  BBINOJIHGHHE KOHTPOJIBHOM paboOThl, €CIIM MPEeayCMOTpeHa YYEeOHBIM IIJITAHOM
JHUCIUIINHEL

— TMOATOTOBKAa K TEKYIIEMY M HTOrOBOMY (IPOMEXKYTOYHAsl aTTECTaIlMs) KOHTPOJIIO
3HAHWH MO JUCHUIIINHE (IK3aMEH).

OcHOBHasl JIOJII CaMOCTOSATENbHOW pPabOTBI CTYJACHTOB MPUXOIAUTCS HA MPOPadbOTKY
PEKOMEH/IOBAaHHON JIMTEPaTypbl C MEJIbI0 OCBOCHHS TEOPETHYECKOrO0 Kypca, IOATOTOBKY K
MPAKTUIECCKUM (CEMUHAPCKHUM) 3aHATHSM, TEMAaTHKA KOTOPBIX IMOJTHOCTHIO OXBATHIBACT COJICPIKAHUE
Kkypca. CamocrosiTenbHas padoTa 1Mo MOAr0TOBKE K CEMUHAPCKUM 3aHATHIM MPEIoiaraeT yMeHue
pabotats ¢ nepBUYHON HHPOPMAITUEH.

6 @oHI OIEHOYHBIX CPEIACTB /Ui TMPOBEAEHUS] TPOMEXKYTOUYHOH AaTTecTAIMH
00y4YaKOIIUXCS M0 TUCHHILINHE

6.1 Cmpyxkmypa ¢hponoa oyenounvix cpeocme

@DOH/JT OLIEHOYHBIX CPEJCTB JAJS MPOBEACHUS MPOMEKYTOUHOM aTTeCTAllMK 00YYarOIIUXCS 110
JTUCIUIIIINHE «ANTebpa W TeoMeTpus» TMPEACTABICH B MPWIOKEHWH K pabodeil mporpamme
JUCIIUILUINHEI U BKJIIOYAeT B ceO:

—TIepeueHbh KOMIIETEHIIMH C YyKa3aHHEM JTamoB MX (OpMUpOBaHHUS B TPOIECCE OCBOCHUS
0o0pa3oBaHusl TIEpEUEHb KOMIIETCHIIMM C yKa3aHHUEM »JTarnoB WX (OPMUPOBAHHUS B IIpoIlecCe
OCBOEHHSI 00pa30BaTeNbHON MPOTPaMMBI;

— ONMCAaHME MOKAa3aTeIed U KPUTEPUEB OLICHUBAHUS KOMIETEHIIMI Ha PAa3UYHbIX 3Tanax Mx
dbopMHUpOBaHUS, OTTMCAHNE IITKAJT OLICHUBAHUS,

— TUMOBBIE KOHTPOJIbHBIE 3aJaHUs WM MaTepuainbl, HeOOXOIUMBIC M OIEHKH 3HAHHIA,
YMEHHI, HaBBIKOB U (WJIM) OMNBITa JAEATEIHHOCTH, XapaKTePU3YIOMIMX OTanbl (HOPMHUPOBAHUS
KOMIICTCHITU;

— METOAUYECKUE MaTepualibl, OINPEHEIAIOIME MPOLEAYpPhl OLICHUBAHUS 3HAHUW, YMEHUU,
HABBIKOB U (WJIH) OTIBITA JIEATEIBHOCTH, XapaKTePU3YIOIINX dTarbl (JOPMUPOBAHUS KOMITETEHITHH.

6.2 Hepeuenb 80NpPOCO6 K npomeofcymouuoﬁ ammecmauuu.

1. Onpenenurtens U UX OCHOBHBIE CBOICTBA, BBIYMCIICHHE.
Marpuiibl ¥ 1€MCTBUS HAJ HUMH.
3. Cucrembl THHEHHBIX anreOpandecKiX ypaBHEHUH U OCHOBHBIE METOJIBI X PEIICHHS:
— merox Kpamepa;
— METOJ1 0OpaTHON MaTPHIIb;
—Metop [Maycca.
Panr matpunel. Haxoxaenue panra maTpui.
Teopema Kponekepa—kanenu. Pemenne npon3BoIbHBIX CUCTEM JIMHENHBIX YPABHEHUI.
CucreMbl TMHENHBIX OJHOPOIHBIX ypaBHEHUH. DyHIaMEHTalIbHAsA CUCTEMA PEIICHUH.
CucreMbl KOOpJUHAT.

no

N o ok
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8.

BekTopbl Ha MIIOCKOCTH U B IPOCTPAHCTBE.

9. OcHOBHBIE BEKTOPHBIE OIIEPALIUH.
10. IlonsaTHe n-mepHOTO BeEKTOpa. BekTopHoe mnpocTpaHcTBo. Pa3smepHocTh 1 0Oa3wmc.
[Tepexoxn k HOBOMyY Oa3ucy.
11. CkansgpHoe mpOU3BEIECHUE BEKTOPOB MU €ro CBOWCTBA. BbIpaxkeHHe CKaJIpHOTO
IIPOU3BE/ICHUS B KOOpJMHATAX.
12. BekTtopHOE TpOM3BEICHUE BEKTOPOB M €ro CBOMCTBAa. BbIpakeHHE BEKTOPHOTO
IPOM3BEACHUS B KOOPJMHATAX.
13. CwmemanHoe Ipou3BeICHHUE.
14. Jluneitnsie onepatopsl. JeicTBUS ¢ TMHEHHBIMU OIEPATOPAMH.
15. KoopauHaTHOE npe/icTaBlIeHUE TMHENHBIX OIIEPATOPOB.
16. OO6isacTh 3HAYECHHH | SAPO JIMHEHHOTO OIepaTopa.
17. CoOcTBeHHbBIE BEKTOPHI U COOCTBEHHbIE 3HAYEHHUS JIMHEHHOI 0 ollepaTopa.
18. MuBapuaHTHBIE MOAMPOCTPAHCTBA M COOCTBEHHBIE BEKTOPEI.
19. CgpoiicTBa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAYCHHIA.
20. JluneitHble GyHKIIMOHATIBL.
21. Addunnbie mpeoOpa3oBaHuUs U X CBOMCTBA.
22. OproroHajbHBIE PEOOPA3OBAHMS IIOCKOCTH.
23. llonsarue rpynmsl.
24. KBaapatuuHbie (GOPMBI.
25. bununelinpie pyHKIHOHAIBI.
26. Ksamparuunbie (pyHKIMOHABL. VccnenoBanre 3HaKa KBIPATUYHOTO (PyHKIIMOHAA.
27. TlomunuueiHple QyHKIIMOHAIIBL.
28. JleneHue oTpe3Ka B JaHHOM OTHOLICHUH.
29. EBkmmnoBo npoctpaHcTBO. OnpesiesieHne U OCHOBHBIE CBOMCTBA.
30. OptoHopmupoBaHHBIH 0a3uc. OpToroHanu3anus 6asuca.
31. OpToroHaspHBIE MATPHIIBI B €BKIMIOBOM IIPOCTPAHCTBE.
32. OpToroHajpHbI€ IOMOJIHEHUS U OPTOTOHAIbHBIE IPOEKIMH B €BKJINI0BOM IIPOCTPAHCTBE.
33. CompsbkeHHbIE OIIepaTOphl B €BKINIOBOM ITPOCTPAHCTBE.
34. CamoconpspkeHHbIE oniepaTopbl. OpTOTOHAIBHBIE ONEPATOPHI.
35. YuurapHoe mnpoctpancTtBo. Ormpenenenue. JluHelWHBIe omepaTopsl B YHUTAPHOM
IIPOCTPAHCTBE.
36. DpMUTOBBI oOmepaTopbl. IpMHUTOBBI (PyHKIMOHANBL. CpeaHee 3HaUCHHE U JTUCIEPCHS
SPMHUTOBA OIlEpaTopa.
37. VYpaBHeHUE NPSIMOK Ha IIOCKOCTH:
— of1iee ypaBHEHUE TPSIMO;
— IPOXOASILEN Yepe3 ABE TOUKH;
— NpoXOoAsIel Yepe3 3aJaHHYyI0 TOUKY B JAaHHOM HaIlpaBJIEHUU;
— IPOXOJAIIEH Yepe3 JaHHYIO TOUKY U UMEIOIIEN JaHHYI0 HOPMAJIb;
— ypaBHEHHeE MPSIMOM B OTpe3Kax;
— MapaMeTpudecKoe ypaBHEHUE MPSMOH;
— IpOXOAsIeH Yepe3 3aJaHHYIO0 TOUKY C 3aJJaHHBIM YTJIOBBIM KO3 PHUIIEHTOM;
— HOPMAJIbHOE YPAaBHEHHE NPSIMOM.
38. PacctossHme OT TOYKM JO NPSIMOH, TOUKAa TMEPECeYeHUs MPSIMbIX, Yroidl MEXIy
HepeceKaroIUMUCS MPSIMBIMH, PACCTOSHUE MEXKAY MapajuIeIbHBIMU MPSIMBIMH.
39. Jlenenue oTpe3ka B JaHHOM OTHOIIICHHH.
40. YpaBHEHHE ILIOCKOCTH B IPOCTPAHCTBE:
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— o01ee ypaBHEHHE TUIOCKOCTH;
— MPOXOJISAIEH uepe3 TpU 3aJaHHbIe TOUKH;
— MPOXOJAIIEH uepe3 Be 3alaHHbIC TOUKH MapajlIeIbHO BEKTOPY;
— MPOXOJIAIIEH Yepe3 TOUKY MapajuiebHO IBYM BEKTOpPaM;
— MPOXOJIAIIEH Yepe3 TOUKY U UMEIOIIEee 3aIaHHY0 HOPMAJTb;
— YpaBHEHHE IJIOCKOCTU B OTPE3Kax;
— HOpMaJIbHOE YPaBHEHHE TIOCKOCTH.
41. PaccTosiHME OT TOYKHM 10 TUIOCKOCTH, JIMHUS ITEPECEUYCHUsS IUIOCKOCTEH, Yol MEXIy
TUIOCKOCTSIMH, PACCTOSIHUE MEX/TY IapauIeIbHBIMH ITIOCKOCTSMHU.
42. KpuBbie BTOpOTo mOpsiIKa:
— 3JUIUIIC;
— runepOoa;
— napabouna.
43. TloBepXHOCTH BTOPOTO MOPSIIKA.

7 PexoMeHnayemasi Jqureparypa

7.1 Ocnosnaa numepamypa

1. Topromkun A.Il. Anre6Gpa u reomerpus. YueOHOe TOcOOUE /ISl HANIPABIICHHS! TIOATOTOBKU
09.03.04 (231000.62) «IIporpammHasi uHXeHepus» B Tpex yactsax rpud YMO IlerpomaBioBck-
Kamuarckuii: Kamuatl TV, 2015 r.

7.2 /lononnumenvnasn numepamypa

2. Knerenuk /J[.B. COopHuk 3ama4 o anammtudeckoi reomerpun, — CII6.: ITpodeccus, 2003

7.3 Memoouueckue ykazanus no OUCUuUnIuHe

3. Kapaoymenko M.O. Anrebpa u reomerpus. - [Iporpamma Kypca W METOAMYECKHE
yKa3aHusi K HW3YYEHUIO JUCHUIUIMHBI [JIsl CTYAEHTOB HampaBieHus noarotosku 09.03.04
«[Iporpammuas nHxenepus» o4Hoi Gpopmer odyuenus Ilerponasinosck-Kamuarckuii, 2019.

8. MeToauyeckne yKazanus sl 00y4arOIIHUXCS M0 OCBOEHHUIO TUCIHIJIMHBI

Mertonuka npenojaBaHus JaHHON AUCHUIUIMHBI MpenoiaraeT YTeHUe JeKIUH, MPOBEACHHE
MPAKTUYECKHUX 3aHATHH, TPYIIOBBIX W WHIWBHIYATLHBIX KOHCYJIBTAIIUH 110 OTACIBHBIM (Hanboee
CIIOKHBIM) CHEUPUISCKUM TpodiieMaM TUCHUILIMHEL [IpegycMoTpeHa caMocTosTenbHas padoTa
CTYJICHTOB, a TaK)Ke IMPOXOXKJICHUE ATTCCTAIIMOHHBIX HWCIBITAHUN MPOMEXKYTOUYHOH aTTeCTallun
(9k3ameH U U depeHIIMPOBAHHBIN 3a4eT).

JIeKIMu  TOCBAIMIAIOTCS  PACCMOTPEHUIO OCHOBHBIM  IOHSATHSM, HamOoJjiee BaKHBIX
TEOPETUYECKUX BOIMPOCOB. B xo/e jexiuil cTyaeHTaMm clielyeT MOATOTOBUTh KOHCIEKTHI JICKIIHUA:
KpaTKO, CXEMaTHYHO, TIOCJICIOBAaTSIbHO (DUKCHPOBATH OCHOBHBIC TIOJIOXKEHUS, BBIBOJIBI,
bopMyITUPOBKH, 0000IICHUS; TOMEYaTh BaKHBIE MBICIH, BBIICISATH KIIOYEBBIC CIOBA, TEPMUHBI,
0003HAYNTHh BOIPOCH], TEPMHUHBI, MaTepHaj, KOTOPHIH BBI3BIBACT TPYTHOCTH, IIOMETHTHh H
MOTBITATHCSl HAWTHU OTBET B PEKOMEHIyeMol nuteparype. Eciam camocTosTensHO HE yaaercs
pazobparbcsi B Marepuaie, HeoOXoauMo cOopMyIHpOBaTh BOMPOC W 33/JaTh MPEMOJaBATEI0 HA
KOHCYJIbTAIINH, HAa IPAKTHYECKOM 3aHSATHUH.

[lenbto mpoBeAeHUs] MPAKTUYECKUX 3aHATHI SBISIETCA 3aKperyieHue 3HAHUM CTYICHTOB,
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MOJIYYEeHHBIX UMM B XOJI€ M3y4Y€HHUs JUCLUMIUIMHBI Ha JIEKIHUSAX M caMoCToATeNbHO. Bo Bpems
MPAKTUYECKUX 3aHATUN pEIIaloTCs 3aJayd [0 pacCMaTpUBaeMbIM B Kypce JIEKIHH TemaMm,
MIPUMEHSTCS OCHOBHBIC TIOHATHS, TEOPEMBI, CBOMCTBA. CTYIEHT AOKEH HAyYUTCS peliaTh Oa30BbIe
3aJaud MO0 KaXIOW TeMe, a TakKe MPUMEHSTh IMOJTYYCHHbIE HABBIKM JJI PEIICHUs peallbHbIX
MPUKJIAHBIX 33]1a4

[Tpu u3yyeHUH AUCUUIUIMHBI UCTOJIb3YIOTCSI HHTEPAKTUBHBIE METOAbI 00yUYeHus, HanpuMmep,
JEKUMSI-BU3YyaIU3allusl, MpeArnojaramnas nojadyy Marepuaiga C HCIOJIb30BAHUEM TEXHUYECKUX
CPEICTB OOyUEHUs C KPAaTKUMHU KOMMEHTApHUSIMH IEMOHCTPUPYEMBIX MaTepuaioB (IIpe3eHTALNN).

9. IlepeyeHb WHGPOPMANMOHHBIX TEXHOJOTHIl, MCNOJb3YyeMbIX NPH OCYIIECTBJIEHUHU
00pa3oBaTeIbHOIO Tpolecca MO0 [IUCHUIUVIMHE, BKJIOYAsi MepeYeHb MPOrPaMMHOI0
odecnieyeHusi 1 HHPOPMANMOHHO-CIIPABOYHBIX CHCTEM

9.1. Ilepeuenv uH@OPMAUUOHHBIX MEXHONOZUI, UCHOTILIYEMBIX NPU OCYU|ECMEICHUU
obpazoeamenvnozo npoyecca

—  DJIEKTPOHHBIE 00Pa30BATEIIBHBIE PECYPCHI;

—  HUCIOJIBb30BaHUE CIIANA-TIPE3CHTALH;

— MHTEPaKTHBHOE O0IlleHHEe C OOydyalolMMUCA M KOHCYJIbTHUPOBAHHE IOCPEACTBOM
WHTepHeT, UCIoNb3ysl COLMANbHBIE CETH, CIIEIMATM3UPOBAaHHbIE ITPOrpaMMbl (Harmpumep, zoom), a
TaKKe 2JIEKTPOHHOM I1OYTHI;

—  HCIIOJIb30BaHME AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON CPEIbl.

9.2. Ilepeuenv npocpammnozo obecneuenHus, UCHOIL3YEMO20 RNPU OCYULECHIGTEHUU
obpazoeamenvHozo npoyecca

IIpy oOCBOEHHMHM JUCHMIUIMHBI  HCHOJB3YETCA  JIUIEH3MOHHOE IPOrpaMMHOE
o0ecnieueHue:

1. omepaunonHble cucteMbl Astra Linux (wiM HHas ONEpalMOHHAs CHUCTEMa,
BKJTIOYCHHAS B PEECTP OTEUECTBEHHOTO MTPOTPAMMHOTO 00eCTIeueH s );

2. KoMIUIeKT oducHbIX mporpamm P-7 Od¢uc (B cocraBe TEKCTOBOIO IpoOLECccopa,
porpaMMbl  pabOTBl C 3JIEKTPOHHBIMU TaOJaMIlaMH, MPOrpaMMHBIE CpPEICTBa
pelaKTUPOBAHMS U IEMOHCTPALIUH MTPE3CHTALHI);

3. Tmporpamma mpoBEpKH TEKCTOB Ha MPeIMET 3aMMCTBOBAHUS «AHTHUILIATAATY.

10. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

Ha Ka(be;[pe umeercs 4 AyaAuTOpUun I TpOBCACHUS JICKIIMOHHBIX U MIPAKTUYCCKUX 3aHATHM.
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