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1 Heau u 3a1a4u y4eOHOM QM CUMILIHHBI

Llenpto mUCHMIUIMHBI «Anrebpa W reoMeTpus» sBigercs GopMHUpoBaHHE y Oyaymux
CIIEUATIICTOB 3HAHUW M yMEHHS IPUMEHATh MaTeMaTHYECKUH anmapaT 1 MaTeMaTHYECKHE METOIbI
IpU aHaJIU3€, YIPaBICHUU W IHPOrpaMMUPOBAHUM COBPEMEHHBIX CHCTEM, OCBOECHHE METOIO0B
MaTEeMaTUYECKOr0 MOJICTTMPOBAHMS M aHAM3a HHPOPMAIIHOHHO-TEXHIYECKUX CUCTEM.

OcHoBHas 3a7aya Kypca «Anredpa W TeOMETpHUs» 3aKIIOYaeTcs B Pa3BUTUU y CTYIEHTOB
COBpPEMEHHBIX ()OPM MAaTEMAaTHYECKOTO MBINIICHUS W YMEHHs CTaBUTh, HMCCIENOBATh U PELIATh
CJIO’KHBIE 33J[a4¥l IPOTPaMMHUPOBAHUS, BO3HUKAIOIIUE HA IPAKTUKE.

2 TPEGOBaHI/Iﬂ K pe3yJbTarTaM 0CBOCHUA TUCHUIIJINHBI

[Tpornecc n3y4yeHHs QUCUUIUTMHBI HAIPaBJICH Ha (POPMUPOBAHHE CIIEIYIOUINX KOMITETEHITHIA:

OIIK-1 — CnocobOeH NMpUMEHSTh €CTECTBEHHOHAYYHBIC M OOIICHH)XEHEPHBIC 3HAHHS, METOMBI
MaTeMaTH4eCKOTO aHallM3a U MOJICIMPOBAHHs, TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO UCCIICAOBAHMS
B IIPO(heCCHOHANBHOM JAeATeIbHOCTH.

[Tnanupyemble pe3yabTaThl OOyY€HHs MPU H3YYEHUM JUCHUIUIMHBI, COOTHECEHHBIE C
IUTAHUPYEMBIMH pEe3yJIbTaTaMU OCBOEHUSI 00pa30BaTeIbHOM IPOrpaMMBbl, IPEACTABICHBI B TAOIUIIE.

Tabmuna — I[lmanupyemble pe3ysiabTaThl OOY4YeHHUS TPU  HM3YYCHHHM  JUCIHMILTAHBI,
COOTHECEHHbIE C YCTAaHOBJIIEHHBIMH B Tporpamme OakanaBpuaTa HWHIUKATOPAMHU JTOCTHKEHUS
KOMIETCHIINI

Kon IInanupyemsble Kon u | I[Inanupyemslii pesynbTaT | Koxg
KOMIIETCHIIMM | PE3yNbTaThl OCBOEHHS | HAMMEHOBAaHUE | OOy4EHHs MO JUCLUILIUHE MOKa3aTes
o0pa3oBaTeIbHOM HWHIUKATOPa OCBOCHHS
MIPOrPaMMBI JIOCTUKEHUN
OIlK-1 Crnocoben npumensite | MJI-1 onk-1 3Harhb: 3(OIIK-1)1
€CTECTBCHHOHAYUYHbIE U | 3HAET - OCHOBHbIE METO/BI
00IIenH)KEHEPHBIE OCHOBHBIE COBPEMEHHOH JIMHEHHON H
3HAHWS, METOJIBI 3aa9u BEKTOPHOH  anreOpsl |
MaTeMaTHYEeCKOTro npodeccuoHan | aHAJIMTUYECKOH TeOMEeTpuH,
aHanmM3a u bHOM U HUX BO3MOXHOCTH JUIS
MOJIETTMPOBAHHUA, NESITETBHOCTH | PEUICHUS CIIOXKHBIX —3ajiad
TEOPETUIECKOTO U pOTrpaMMHUPOBAHUSI.
9KCTIIEPUMEHTAIILHOTO
UCCJIC/IOBAHUS B YMmers: VY(OIIK-1)1
npodecCHOHANTEHON — BBITIOJIHATH OCHOBHBIE
JeSITeIbHOCTH MaTeMaTHYECKHE PACUETHI,
COCTaBJISITh U PeIlaTh
aJIeKBaTHBIE
MaTeMaTHYeCKHue MOZEIH
peatbHBIX IPOLECCOB,
a/IalITUPOBATh PEILICHHUS JIJISI
BBIYUCIUTEIILHON TEXHUKH.
Baaners: B(OIIK-1)1
— OCHOBHBIMH (pakTamu,
MOHSATHSIMHU, OTIPEICTICHUIMU
Y TeOpEMaMHt MU3yIaeMbIX
pa3zesnos, aNropuTMaMH
pEIIeHHS THITOBBIX
anredpandecKux u
reOMETPUUYECKHX 3a/1a4.




3 MecTO JMCHUIVIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM IPOrpaMMBbl

VYuebHast qucuuiuinHa «AusreOpa U TeoMeTpus SBISETCS 00sS3aTeNbHON JUCHUIUTUHON B
CTPYKTYpE OCHOBHOM o0Opa3oBaTeNpHOW Iporpammbl, €€ u3ydyeHue Oa3upyercs Ha Kypce
MaTeMaTHKHU CpeAHel MKoJbl. TeopeTnueckne 3HaHUs U MPAKTHUECKUE HABBIKU, CPOPMHUPOBAHHBIC
y CTYAEHTOB B IPOLIECCE MU3YyUEHHs AUCLUIUIMHBI «Anredpa U reoMeTpus», ABISIOTCS 0a30BBIMU
IIPU U3YYEHUM TUCLUIUINH «/{uckpeTHast MmareMaTuka», « MeTo bl ONTUMU3ALIUI.

4 Conep:xkanue JUCHUTITIHHBI

4.1 Temamuueckuit nian OUCUUNIUHDL
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1 2 3 4 5 6 7 8 9
Tema 1 «BBenenme. Marpuunsie | 13 7 3 4 6 | Ompoc,
0OBEKTHI» pemieHue
3ama4
Tema 2 «Anrebpandeckue oneparmm) 13 7 3 4 6 | Ompoc,
peuieHue
3ama4y
Tema 3 «Onpeaenurenn» 13 7 3 4 6 | Ompoc,
peluieHue
3ama4y
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
Tema 8 «CucteMsl JMUHEHHbIX | 14 8 3 5 6 | Ompoc,
anredpandecKux ypaBHEHHUI perieHue
3a1a4




1 2 3 4 5 6 7 8 9
Tema 9 «JIuneliHOE IPOCTPAHCTBON» 15 8 3 5 7 | Ompoc,
perenue
3a/1a4
Tema 10 «Jluneitpie 3aBucumoctu B | 16 9 4 5 7 | Ompoc,
JIMHEHHOM TIPOCTPAHCTBE» pereHue
3a/1a4
Tema 11 «Henunelineie 3aBucumMoctd B | 16 9 4 5 7 | Ompoc,
JIMHEHHOM TIPOCTPAHCTBE» pereHue
3aj1a4
Tema 12 «EBKIMIOBO MPOCTPAaHCTBOY 16 9 4 5 7 | Ompoc,
perieHne
3aj1a4
Tema 13 «YHuTapHOE MPOCTPAHCTBOY 16 9 4 5 7 | Ompoc,
pelieHne
3a1a4
Tema 14 «Henuneitnpie oO0BekTH! Ha | 16 9 4 5 7 | Ompoc,
TUIOCKOCTH» perenue
3a1a4
Tema 15 «Henunelinpie o0OBekThI B | 16 9 4 5 7 | Ompoc,
HPOCTPAHCTBE pereHue
3aa4
DK3aMeH 36
Bcero 252 | 119 | 51 68 97 36
4.2 Temamuueckuii ni1an OUCUYUNJIUHBL 015 3A0YHOU hopMbl 00yUeHUA
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1 2 3 4 5 6 7 8 9
Tema 1 «BBenenue. Matpuunbie 15 |1 1 14 Ompoc,
00BEKTHI perieHue
3a/1a4
Tema 2 «AnreOpanueckue omepaum 14 Ompoc,
14 pelieHne
3a/aq
Tema 3 «Onpenenurenn» 16 |2 1 1 14 Ompoc,
perieHne




1 2 3 4 5 7 8 9
3a/aq
Tewma 4 «IIpou3sBeneHre BEKTOPOBY 151 1 14 | Ompoc,
pelieHue
3aja4
Tema 5 «IIpsiMas Ha IIIOCKOCTU 151 1 14 | Omnpoc,
pelieHue
3agad
Tema 6 «I1nockoCcTH U IpsSIMBIC B 16 |2 1 1 14 | Ompoc,
IPOCTPAHCTBE) pelieHue
3aja4
Tema 7 «IIpeobpazoBanus 17 |2 1 1 15 | Ompoc,
IJIOCKOCTH pelieHue
3amad
Tema 8 «Cuctembl TUHEHHBIX 17 |2 1 1 15 Ormpoc,
anredpanvyeckux ypaBHEHUN» pelieHue
3amad
Tema 9 «JIuHEHOE MPOCTPAHCTBOY 17 |2 1 1 15 | Ompoc,
pelieHne
3aja4
Tema 10 «JIunelinbie 3aBucumMoctu B | 17 | 2 1 1 15 Ormpoc,
JUHEHHOM IPOCTPAHCTBE pelieHue
3amad
Tema 11 «Henunelinsie 3aBucumocta | 17 | 2 1 1 15 | Ompoc,
B JINHEITHOM TTPOCTPAHCTBE pelieHne
3a/a4
Tema 12 «EBknmmoBo npoctpanctoy | 17 | 2 1 1 15 | Ompoc,
pelieHue
3amad
Tema 13 «YHuTapHoe npoctpanctso» | 17 | 2 1 1 15 | Omnpoc,
perieHne
3a/a4
Tema 14 «Henuneitnbie 00BEKTHI HA 17 |2 1 1 15 Ormpoc,
TIOCKOCTH peleHue
3amad
Tema 15 «Henunelinbie 00bEKTHI B 16 |1 1 15 | Ompoc,
IPOCTPAHCTBE perieHne
3a/aq
DK3aMeH 9
Bcero 252 |24 |10 |14 219 9




4.3 Cooepircanue oucuuniuHol

Tema 1 «BBegenne. MaTpuiHbie 00beKTHD)
Jlexyust

[Ipenmer, oOBeKT, LEAM W 3adayd AucHMIUIMHBL [Iporpamma kypca, ee peanusaiusi BO
BpeMeHH. TpeOoBaHMs K UTOrOBOM aTTtecranuu. Jluteparypa.

OcHosHble NOHAMUSL MeMbl: HaIllpaBJICHHBIC OTPC3KH, OMNPCACICHUC MHOKCCTBA BCKTOPOB,
JIMHEMHAs 3aBHCUMOCTh BCKTOPOB, 633I/IC, KOOpZHWHATBI BEKTOPA B 6331/106, HeﬁCTBHH C BCKTOpPpaMu B
KOOpAWHATHOM IIPEACTABJIICHHUHU, IACKApTOBAa CHUCTEMA KOOpAWMHAT, HU3MCHCHUC KOOpPAWHAT IIpU
3aMeHe 0a3uca ¥ Hadajia KOOpJZIMHAT.

Hpakmulzeacoe 3arAamue

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

Pemenne 3agau

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

Tema 2 «Aaredpanyeckue onepanumwy
Jlexyus

Anre6pa MHOXecTB. AunreOpamdeckue omnepanuu, cBoiictBa. Teopema Kenu. Pemierka.
['pynusl 1 konbia. Hopmameabie rpynmbsl. M3omopdusm. Koiblo MHOTOWIEHOB OT OJHOW
nepeMeHHO MHOrouieHsl OT HECKOJIbKUX NepeMeHHbIX. [lone. CBolicTBa noseid. Yucnossie moJs.
Ilone panuoHaNBHBIX 4YHMCEN KaK MHHHMAJIBHOE IIOJIEBOE PACIIMPEHHME KOJIBIIA LENbIX YHUCEl.
[IpencraBieHne palMOHANIBHBIX 4YHCEN OOBIKHOBEHHBIMH M JECATUYHBIMH Jpodsmu. Cucrema
JNeUCTBUTENbHBIX uucen. [lone KOMIUIEKCHBIX uuncen. AJnreOpanyeckass 3aMKHYTOCTh IOJIS
KOMIIJIEKCHBIX YHCEIL.

OcHogHbie nonssmus memvl: MHOKECTBO, pelIeTKa, n30Mop(hu3m, moue.
Ilpaxmuuyeckoe 3ansamue

Dopma 3aHAMUA: peuleHue MUnosslx 3a0ay

3aoanus:.

Pemenue 3amau

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

Tema 3 «Onpeneaurenan»
Jlexyust

OrmpenenuTen BTOPOroO, TpeTkero M N-ro mopsakoB. CpoiicTBa ompenenuteneil. CrnocoOsl
BBIUMCIICHHUSL.
OcHogHble noHAMUA MeMbl: ONIPEICITUTEND.

HpaxmuquKoe 3ansamue
@opma SAHAMUA: peutleHue munoeovlx 3a0ay

3adanus:
Pemenue 3amau



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

Tema 4 «IIpousBeneHne BEKTOPOB)
Jlexyust

OproronanbHoe npoekTUpoBaHue. CKalsgpHOE IPOU3BEIECHUE BEKTOPOB U €r0 CBOMCTBA.
BeIpaxxenue CKalsIpHOTO MPOU3BEICHUS B KOOpANHATax. BEKTOpHOE IPOU3BEICHUE BEKTOPOB U €TI0
CBOMCTBA. BpIpakeHHE BEKTOPHOIO NPOM3BEACHMsS B KoopanHarax. CMEIIaHHOE NPOU3BEICHHE.
BelpakeHue CMEIIaHHOIO IPOU3BEIACHUS B KOOpAMHATax. J[BOMHOE BEKTOPHOE IIPOU3BEICHUE.
3aMedaHusi 00 MHBAPUAHTHOCTH ITPOU3BEJCHUN BEKTOPOB. | €OMeTpUYEeCKHid CMBICII.

OcHoeHble nOHAMUSL MEeMbL. CKaJisip, CKAJIAPHOC IMPOU3BEACHHUEC, BEKTOPHOC IIPOU3BCACHUC,
IMPOU3BCACHUC BCKTOPOB.

HpakmuquKoe 3aramue

Dopma 3anamus: peulenue munosvix 3a0au
3aoanus:

Pemenne 3amau

NeNe 256-285 wu3 [6].

Tema 5 «IIpsiMasi HA JIOCKOCTID)
Jlexyust

YpaBHEHHE NPAMON NMPOXOIALICH Yepe3 3aJaHHYI0 TOYKY B HAIPABJICHUM 3aJIaHHOIO BEKTOPA.
VYpaBHEHHE NPAMON NPOXOIALICH 4Yepe3 3aJaHHYH0 TOUYKY INEPHEHAMKYJSPHO NAHHOMY BEKTODY.
VYpaBHeHHe TpsSMOIMl MPOXOAIIEH uepe3 JBe 3aJaHHBIX TOYKU. OOIiee ypaBHEHHE MPSMOI.
HopwmainbHoe ypaBHeHue npsmoi. Ilapamerpuueckoe ypaBHeHUe NpsAMoOn. PaccTosHue OT TOUKHU 10
npsAMOH. PaccTosiHue Mexay napajiebHbIMU IPSIMBIMH.

OcHosHble noHAmus membul. IpsiMas, ypaBHEHNE MPSMOH.
IIpakmuueckoe 3ansmue

Dopma 3ansamusl: peulenue munosvix 3a0ay
3aoanus:

Pemenue 3agau

NeNe 63-127 u3 [6].

Tema 6 «IlnockocTH U IPsAIMBIE B IPOCTPAHCTBE)»
Jlexyust

Paznuunple ypaBHEHMs TUIOCKOCTH M TPSIMOM B MPOCTPAaHCTBE. B3zanMmHOE pacmosiokeHue
MPSIMOM U MIIOCKOCTH. PaccTosHUA OT TOUYKHU J10 TUIOCKOCTH, MEXK]ly apaJlJIeIbHBIMU MIIOCKOCTSIMU.
[Tepeceuenue MI0CKOCTEM, MPSIMOM U TIJIOCKOCTH.

OcHogrbie noHsamus memul. TIOCKOCTb, YPaBHEHUE INIOCKOCTH.

HpaxmuquKoe 3ansamue
@opma SAHAMUA: peuleHue munoeovlx 3a0ay

3adanus:
Pemenue 3amau



NeNe 287-343 u3 [6]

Tema 7 «IIpeoGpa3zoBaHus NJI0CKOCTI»
Jlexyust

[IpousBenenne matpun. Oneparopsl U ¢GyHKIHOHAIB. OTOOpakeHHs W IpeoOpa3oBaHUS
iockocTd. JluHelHble onepaTopsl Ha MmiIockocTd. AdQuHHbIe TpeoOpa3oBaHUs U MX CBOWCTBA.
OpToroHanbHbIe IpeoOpa30BaHMs IUIOCKOCTH. [IOHATHE TPYIIIBL.

Ocnognbie noHsamus memul.: MaTpulla, ONEPaTopbl, GyHKIMOHAIIBI, TPYyIIIA.
Ilpaxmuueckoe 3anamue

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

Pemenne 3agau

NeNe 399-419 u3 [6].

Tema 8 «CucreMbl THHEHHBIX aJre0pandecKux ypaBHeHH
Jlexyus

CucreMbl JTUMHEHHBIX ypaBHEHMH. PeleHue cucreM JIMHEMHBIX YpaBHEHHMH € KBaJpaTHOU
maTtpuueid. Meronsl Kpamepa, 'aycca, oOpatHoil MaTpuiubl. CUCTEMbl JTUHEHHBIX YpaBHEHUH C
HEKBaJpaTHOM Marpuuel. basucHoe pemenue cucreMbl. YacTHoe pemeHue cucreMbl. CUCTEMBI
COBMECTHBIE U HECOBMECTHBIE, CUCTEMBI OIIPE/IEIICHHBIE U HeolpeaeneHusle. Teopema Kponekepa-
Kanemmn.

Ocnoenbvie noussmus memai. CHUCTEMA, JIMHEWHOE YpaBHCHHE, pCHICHUC CUCTCMBI.
HpaxmulteCKoe 3arAamue

Dopma 3aHaAMUA: peuleHue MUNnosslx 3a0ay
3aoanus:.

Pemenue 3amau

NeNe 439-460 u3 [6].

Tema 9 «J/InHeiiHOe MPOCTPAHCTBO
Jlexyus

Onpeznenenue JIUHEHHOro mpocTpaHcTBa. JIMHEHHas 3aBUCUMOCTb, pa3MEpHOCTh M Oa3uc B
auHeHoM npoctpaHcTBe. [loaMHOXKecTBa JHHEMHOro mpocTpaHcTBa. Ornepanuu ¢ 3JeMEHTaMU
JUHEWHOTO0 MPOCTPAHCTBA B  KOOPAMHATHOM  MpejacTaBieHUH. M3oMopdu3M  JHHEHHBIX
IIPOCTPAHCTB.

OcHosHble noHamus memvl: JIMHEHHOE MPOCTPAHCTBO, ONEPALMH C 3JIEMEHTaMH JINHEHHOTO
IIPOCTPAHCTBA.

HpaxmuquKoe 3ansamue
@opma SAHAMUA: peutleHue munoeovlx 3a0ay

3adanus:
Pemenue 3amau



NeNe 462-522 w3 [6].

Tema 10 «/IuHeliHbIe 3aBUCHMOCTH B JIMHEHHOM NMPOCTPAHCTBE»
Jlexyust

Jluneitnpie  omepatopsl. JleiWicTBUsT ¢ JMHEHHBIMH  omeparopamu. KoopauHatHOE
IpeJCTaBICHUE JMHEMHBIX omnepaTopoB. OO0nacTb 3HAUEHUN M AP0 JIMHEWHOTO OIeparopa.
WuBapraHTHBIE MOAMPOCTPAHCTBA U COOCTBEHHBbIE BEKTOPbl. CBONCTBA COOCTBEHHBIX BEKTOPOB U
COOCTBEHHBIX 3HaueHMH. JInHeitHbIe (PYHKIIMOHABI.

OcHo6nble NnOHAMUA membl: JIMHEHHBIE OIepaTopbl, WHBAPUAHTHBIE IOANPOCTPAHCTBA,
JUHEHHbIE PYHKIIMOHABI.

Hpakmulzeacoe 3arAamue

Dopma 3ansamusL: peulenue munosvix 3a0a4
3aoanus.

Pemenne 3agau
NeNe 523-561 u3 [6].

Tema 11 «HenuHeliHbIe 3aBUCMMOCTH B JINHEHHOM NMPOCTPAHCTBE»
Jlexyus

bununeitnpie  ¢ynknuonansl. KBagpatuunele ¢yHkuoHanbl. MccnegoBaHue — 3Haka
KBaIpaTHYHOTO  (yHKIMOHANA. IHBapWaHThl JIMHUKA BTOPOrO TMOpSJIKA HAa IUIOCKOCTH.
DKcTpeManbHble CBOWCTBA KBaIpaTHUHBIX (HyHKIIMOHAOB. [lonunnHeiHble GyHKIIMOHATBI.

OcnosHvle noHamusi memvi: OWIMHENHHBbIE (DYHKIMOHANbI, KBaJpaTHUHbIE (YHKIMOHAIBI,
VMHBapHaHThI, OJIUIUHEIHbIE (YHKIIMOHAIBI.

Hpaxmuwcxoe 3aramue

Dopma 3aHAMUAL: peuleHue munosvix 3a0ay
3aoanus:

Pemenue 3agau

NoNe 593-600 u3 [6].

Tema 12 «kEBKJINA0BO NPOCTPAHCTBO»
Jlexyust

OrmpezniesieHne W OCHOBHBIE CBOMcTBa. OpTOHOPMHUPOBaHHBIA Oa3uc. OpTOTrOHATU3AIM
0asuca. KoopauHnaTHoe mpeacTaBiIeHHE CKalspHOTO MpousBeneHus. OpTOroHaIbHBIE MAaTPHUIILI B
eBKJIMIOBOM TipocTpaHcTBe. OpTOrOHANbHBIE JIOTIOJHEHHS ¥ OPTOTOHAJIBHBIE TIPOSKIMH B
eBKJIMI0BOM  mpocTpaHcTBE. CONpsDKEHHBbIE — ONMEpaTopbl B €BKIMIOBOM  MPOCTPAHCTBE.
CamocomnpsikeHHbIe orepaTopbl. OpTOrOHATBHBIE ONIEPATOPHI.

OcHoBHble NOHAMUSL  MeMbl: EBKJ’II/IJIOBO IMPOCTPAHCTBO, OPTOTOHAJIBHOCTD, 6331/10,
CaMOCOIIPSIPKCHHBIC OIICPATOPHI.

Ilpakmuueckoe 3anamue

QOPMG SAHAMUA: peuleHue munoeslx 3a0ay
10



3aoanus:
Penrenue 3anau
NeNe 562-592 u3 [6].

Tema 13 «YHUTapHOE NPOCTPAHCTBO)
Jlexyust

OmnpenernieHne  yYHUTApHOTO NpOCTpaHCTBA. JIMHEWHBIE omeparoppl B YHUTApHOM
MIPOCTPAHCTBE. DPMUTOBBI OMEPATOPBI. DPMUTOBBI (PYHKIIMOHAIEI. CpeqHee 3HAaUeHUE U JUCTICPCHUs
3pMuTOBa oneparopa. COOTHOIIEHHE HEOIIPEAECIEHHOCTEN.

OcHoGHble NOHAMUA MeMbl. YHUTApHOE MPOCTPAHCTBO, SPMHUTOBBI ONEPATOPHI, SPMHUTOBBHI
(YHKINOHATIBI, TUCTIEPCHSL.

HpakmuquKoe 3aramue

Dopma 3aHAMUA. MUHUKOHDePEeHYUS.

Ilpumeprvie memvl 00K1A008:

Onpeodenenue yHUmMapHo20 npocmpanHcmed.

Jlunetinvle onepamopwl 8 yHUMAPHOM NPOCPAHCMEeE.
Opmumossl onepamopul.

Opmumosst hyHKYUoHaIbL.

Cpeonee 3nauenue u OuUCnepcusl SpMumosa onepamopa.
Coomnouwenue neonpedeieHHOCmell.

Tema 14 «HeanHelHbIe 00LEeKTHI HA IIJIOCKOCTH
Jlexyust

Jluann Ha mockoctu. Ilopsnok. Kpusbie BTOoporo mnopsnaka. Kmaccuduxanust KpuBbIX
BTOpOro mnopsiaka. KaHoHuYeckuil BHMJ ypaBHEHM Broporo mnopsaka. IlpuBenenune
KaHOHMYECKOMY BHUJAY YpaBHEHUH BTOporo mnopsaka. Omunc. [unepbona. Ilapabona.
BrIpoxkieHHBIE KPUBBIE BTOPOTO MOPSIKA.

OchosHble noHAMUA meMbl: TIOPSIOK, KAHOHUYECKUI BHJ| YpaBHEHMs, DJUIMIIC, THrepooa,
napaboJia, BBIPOXKIACHHbBIE KPUBBIE.

Hpaxmuwcxoe 3aramue

Dopma 3aHAMUAL: peuleHue munosvlx 3a0ay
3aoanus:

Penrtenue 3amau

NeNe130-207 [6].

Tema 15 «HeanHeliHbIe 00beKTHI B IPOCTPAHCTBE»
Jlexyust

JIuann u IMOBEPXHOCTU B IPOCTPAHCTBCE. HI/IJ’II/IHJIpI/I‘IeCKI/Ie U KOHHWYCCKUE ITOBCPXHOCTH.
[loBepxHOCTH BTOpOro mopsAjaka B mpocTpaHcTBe. KoHHWueckne cedyeHus. JUIUICOUJ.
OHOMOMIOCTHRIA TUTIEpOOSTIONA. JIBYMONOCTHRIA THUNEPOOIOUI. DITUNTHYECKUNA TapadoIon/.
['unepbonmueckuii napadonouna. BeipoxkIeHHbIE TOBEPXHOCTH.
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OcHosHble nousmus, membl: MOBCPXHOCTb, JSJUIMIICOU, FI/IHCPGOJIOI/III, Hapa6OJIOI/I,Z[,
BBIPOXKJACHHAA ITOBEPXHOCTD.

HpakmuueCKoe 3arAamue

Dopma 3aHAMUA. peuleHue munosvix 3a0ay
3aoanus.

Pentenue 3amau

NeNe 345-382 u3 [6].

Koumponvnas paboma.

5 Y4eOHO-MeTOoqUYeCKOe 0OecnieyeHHe Al CAMOCTOSITeIbHOI padoThl 00y4aOLINXCH

B nemom BHeaymuTOpHAsS CaMOCTOSITENIbHAS paboTa CTyASHTA MPU U3YICHH U Kypca BKITIOYACT
B ce0s cieayrome BUIbl paboT:
— mpopaboTka (M3y4eHHE) MaTePUAIIOB JICKIIHA;
— YTeHHWEe M npopaboTKa PEKOMEHIOBAHHOW OCHOBHOH M  JOIOJHHUTEIBHON

JUTEpaTyphl;

—  TOJArOTOBKA K MPAKTHUYECKUM (CEMHUHAPCKUM) 3aHSITHSIM;

—  TIOHWCK W popaboTka MaTepuanoB u3 MHTepHeT-pecypcoB, NEPUOIUIECKON TIeHaTH;

—  BBINIOJIHEHUE JOMAITHUX 3aJaHuil B (OpMe TBOPUECKHUX 3aJlaHWH, KeWC-CTaJHH,
JIOKJIaiOB;

—  MOJArOTOBKA MpPE3eHTAIUi JUIs UIUTFOCTPALMK T0KJIA/I0B;

—  BBINIOJIHEHUE KOHTPOJBHOM pabOThl, €ClM MNPEeIyCMOTPEHa YUeOHBIM IIJIAHOM
JUCIUIIIINHEI;

— TMOATOTOBKAa K TEKYLIEMY M HTOrOBOMY (IPOMEXKYTOYHAasl aTTecTalusi) KOHTPOJIIO
3HAaHUH 110 TUCHMIUIMHE (9K3aMEH).

OcHOBHast J10J11 CaMOCTOSATENbHOW pabOTBl CTYJEHTOB MPUXOAUTCS Ha MNpPOpabOTKy
PEKOMEHJIOBAaHHOM JIUTEPATypbl C LENbI0 OCBOCHHMS TEOPETHYECKOIO Kypca, MOArOTOBKY K
MPAKTUYECKUM (CEMUHAPCKHUM) 3aHATUSM, TEMaTHKa KOTOPBIX IMOJHOCTHIO OXBAThIBAET COJIEPIKAHUE
Kypca. CamocTosTenbHas paboTa 1Mo MoJroTOBKE K CEMUHAPCKUM 3aHATHAM MpPEAINoyiaraeT yMeHue
paboTaTh ¢ nepBUYHON HHPOpMaIUEH.

6 @oHI OIEHOYHBIX CPEIACTB [JIi TMPOBEAEHUS] TPOMEXKYTOUHOH AaTTecTAIMH
00y4YaKIIUXCS MO TUCHHILINHE

6.1 Cmpyxkmypa ¢honoa oyenounvix cpeocme

®DOoH/T OIIEHOYHBIX CPEJCTB JJIA MPOBEACHUS TTPOMEKYTOUYHON aTTeCTAMKH O0YUYaIOIINUXCS IO
TUCIUIIINHE «Anredpa W TeoMeTpus» TMpEACTaBlIeH B MPHIOKEHWH K pabodeil mporpamme
JHCIHIUTHHEI U BKIIFOYAeT B ce0:

—TepeYeHbh KOMIIETEHIIMI C yKa3aHUEM JSTamoB UX (OPMHUPOBAHHUS B MPOIIECCE OCBOCHUS
0o0pa3oBaHusl TIEpeUeHb KOMIIETCHIIMM C yKa3aHWEM »JTarnoB WX (OPMUPOBAHUS B TIPOIIECCE
OCBOEHHSI 00pa30BaTeNbHON MPOTPaMMBI;

— ONMCAHME MOKa3aTeIed U KPUTEPUEB OLIEHUBAHUSI KOMIETEHIIMI Ha PAa3IUYHBIX dTanax Mx
(dhopMHUpOBaHHUSI, OTTMCAHNE IITKAJT OIICHUBAHUS,

— TUMOBBIE KOHTPOJIbHBIE 3aJaHUsl WM MaTepuainbl, HeOOXOIUMBIC M OICHKU 3HAHHIA,
YMEHHI, HaBBIKOB U (WJIM) OMNBITa JEATEIHHOCTH, XapaKTePU3YIOMIMX JTanbl (HOPMUPOBAHUS
KOMIICTCHITN;

— METOJMYECKUE MaTepUalibl, ONPEHCIAIONME MPOLEAYpPbl OLICHUBAHUS 3HAHUW, YMEHUU,
HABBIKOB ¥ (WJIH) OTIBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIHNX dTArbl (JOPMUPOBAHUS KOMIIETSHITUH.
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6.2 Ilepeuens 6onpocos Kk nPOMeIHCYmoYHOll ammecmayuu.

N

© N OR

10

Onpenenurens U UX OCHOBHBIE CBOICTBA, BHIYHUCIICHUE.
Marpuiipl 1 1€MCTBUS HAJ HUMH.
CucreMbl TUHEHHBIX aNreOpanyecKux YpaBHEHUM U OCHOBHBIE METO/Ibl UX PELICHHUS:
—Metoa Kpamepa;
— METOJT 00OpaTHON MaTPHIIbI;
—Mmerop ["aycca.
Panr matpuiel. Haxoxenne panra Matpuu.
Teopema Kponekepa—kanenu. Pemienre mpon3BOJIbHBIX CUCTEM JIMHEHHBIX YPABHEHUI.
CucreMbl TUHEHHBIX OJHOPOIHBIX ypaBHEHUH. DyH1aMEHTalIbHAsl CUCTEMA PEIICHUH.
CucreMbl KOOpIMHAT.
BekTopbl Ha MJIOCKOCTU U B IPOCTPAHCTBE.
OCHOBHBIE BEKTOPHBIE OIE€paIiu.
[TonsitTue n-mepHoro BekTopa. BekTopHoe mnpocTpaHcTBO. PazmepHocTs U 0aswc.

[Tepexox k HOBOMY Oa3ucy.

11.

CKaJ'ISIpHOG IMPpOU3BCACHUC BCKTOPOB MU €Io CBOMCTBA. Bpra)I(eHI/Ie CKaJIIpHOIO

IMPOU3BCACHUSA B KOOpJAUHATAX.

12.

BekropHoe mnpou3BeneHHE BEKTOPOB M €ro CBOWCTBA. BbIpa)keHHE BEKTOPHOTO

IMPOU3BCACHUA B KOOPpANHATAX.

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

CMelmraHHO€E IPOU3BEICHUE.

JIuneiinble oneparopsl. JeHCTBUS ¢ IMHEHHBIMU OIIEpaTOpaMH.

KoopanHaTtHOE IpeCcTaBIeHNE JIMHEWHBIX OIIEPaTOpOB.

OO6nacth 3HaYEHUH U SAPO JIMHEHHOTO orepaTopa.

CobcTBeHHbBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHHUS JIMHEHHOT 0 onepaTopa.
VHBapuaHTHbIE TOANPOCTPAHCTBA U COOCTBEHHBIE BEKTOPBI.

CBoiicTBa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAUCHHH.

JIuneiiHble PYHKIIMOHABI.

Ad¢ddunnbie npeoOpa3zoBaHUs U UX CBOWCTBA.

OproroHanbHble TPeoOpa30BaHUs TIOCKOCTH.

ITonsiTHE TPyMIIBL.

KBanpatuunbie Gpopmsl.

bununeitHble GyHKIIMOHAIBI.

KBanpatnunsle ¢pyHKIMOHAIBL. MccneqoBanne 3HaKa KBaIpaTUYHOTI0 (PyHKIIMOHAA.
[TonunuHeiHble QyHKIIMOHAIIBI.

Jlenenue oTpe3ka B JaHHOM OTHOIIEHUH.

EBximmnoBo npoctpancTBo. OnpeeneHne 1 OCHOBHBIE CBOMCTBA.
OproHopMupoBaHHbIi 6a3zuc. OpToroHanu3anus 6asuca.

OpToroHanbHble MaTPUIEl B €BKJIMIOBOM ITPOCTPAHCTBE.

OpToroHanbHbI€ TOMOJHEHUS U OPTOrOHAIbHbBIE MPOEKIIUU B €BKIUIOBOM MPOCTPAHCTBE.
ConpsikeHHbIE OIepaTophl B €BKJIMIOBOM ITPOCTPAHCTBE.

CamocornpsikeHHbIE onepatopsl. OpTOroHalIbHbBIE ONIEPATOPHI.

VYHutapHoe mnpoctpaHcTBo. Omnpenenenue. JIMHelHbIE omepaToppl B YHUTapHOM

IPOCTPAHCTBE.

36.

OpMUTOBBI OnepaTopbl. IpMUTOBBI (yHKIMOHANBL. CpenHee 3HAUYE€HUE U JIHCIIEpPCUs

SPMHUTOBA OIIEPATOPA.

37.

YpaBHeHME NPAMON Ha IJIOCKOCTH:
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— o011ee ypaBHEHHE MPSIMOI;
— MPOXOIALLEH Yepe3 ABE TOUKU;
— MPOXOJISAIIEH uepe3 3aJaHHYIO TOUKY B JaHHOM HalpaBlICHUH;
— NPOXOJAILEH uepe3 JaHHYIO TOUKY M UMEIOIIEH JaHHYI0 HOpMallb;
— YpaBHEHHE IIPSIMOM B OTPE3Kax;
— IMapaMeTpUdecKoe YpaBHEHHUE MPSMON;
— MPOXOJAINEH uepe3 3aJaHHYI0 TOUKY C 3aJJaHHBIM YTTIOBBIM KO3 (DUITUEHTOM;
— HOpMaJIbHOE YpaBHEHHE IPSIMOIL.
38. PacctosHue OT TOYKM J0 HpPSIMOH, TOYKAa MEpPEeCceYeHUs MPSIMbIX, Yroldl MEXIy
NePECEeKAOIIUMUCS MPSIMBIMH, PACCTOSHUE MEXKAY IMapauIeIbHBIMH MPSIMBIMH.
39. Jlenenue oTpe3Ka B JAHHOM OTHOIICHUH.
40. YpaBHEHUE IJIOCKOCTH B IIPOCTPAHCTBE:!
— o011ee ypaBHEHHE IIIOCKOCTH;
— MPOXOJISAIIEH uepe3 TPU 3aJaHHbIE TOUYKH;
— MPOXOJIAIIEH uepe3 ABe 3alaHHbIE TOUYKH MapajlIeIbHO BEKTOPY;
— MPOXOJAILEH uepe3 TOUKY MapajuiebHO JIBYyM BEKTOpaM;
— MPOXOJSAILEH uepe3 TOUKY U UMEIOIee 3a/laHHY0 HOpMaJlb;
— YpaBHEHHE IIJIOCKOCTH B OTPE3Kax;
— HOpMaJIbHOE YpaBHEHHE TIOCKOCTH.
41. PaccTosiHME OT TOYKM JI0 IUIOCKOCTH, JIMHHUS IIE€PECEUYEHUs IUIOCKOCTEH, Yrojl MExay
IUIOCKOCTSIMH, PACCTOSIHUE MEX/1Y NMapauleIbHbIMH IIJIOCKOCTAMHU.
42. KpuBbie BTOPOTO MOPSIKA:
— 3JUIUIIC;
— runepoona;
— napaboda.
43. TloBepXHOCTH BTOPOTO MOPSIIKA.

7 Pexomenayemasi qareparypa

7.1 Ocnosnaa rumepamypa

1. Topromikun A.Il. AnreGpa u reomerpusi. YueGHOe mocoOue AJisi HallpaBJI€HUs TOATOTOBKU
09.03.04 (231000.62) «IIporpammuas uHkeHepusi» B Tpex yactsx rpud YMO IlerpomaBnoBck-
Kamuarckuii: Kamuatl TV, 2015 r.

7.2 /lononnumenvnasn numepamypa

2. Knerenuk JI.B. COopHuk 3aa4 mo aHammtudeckoi reomerpun, — CII6.: [Tpodeccus, 2003

7.3 Memoouueckue ykazanus no OUCUuUnIuHne

3. Kapaoymenko M.O. Anrebpa m reomerpus. - [Iporpamma Kypca W METOAMYECKHE
yKa3aHus K M3YYEHUIO JUCHMIUIMHBI Ui CTYJEHTOB HampasieHus mnoarotoBku 09.03.04
«[Iporpammuas nHxeHepus» o4Hoi popmbr 00yuenus Ilerponasinosck-Kamuarckuii, 2019.

8. Meroauveckue yKazaHus sl 00y4al0IUXCH 10 OCBOCHUIO JUCUHMILIHHbI
MGTO,Z[I/IKa npenonaBaHI/m Z[aHHOfI JUCIIUITIINHBI HpeunonaraeT YTCHHUC HGKHHﬁ, HpOBe,ZleHI/Ie
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MPAKTUYECKHUX 3aHATHIA, TPYIMOBBIX U WHAWBHYaTbHBIX KOHCYIbTAIIUHN 11O OTACIbHEIM (Hanboee
CJIIOKHBIM) crienuduaeckuM mpodiieMaMm AUCHUIUIMHBL. [IpeaycMoTpeHa camocTosiTebHas padoTa
CTYJICHTOB, a TaKXXe IMPOXOXKJIEHUE ATTECTALIMOHHBIX HMCIBITAHUM IPOMEXKYTOUHOM aTTeCTalUU
(3x3ameH u nuddepeHITUPOBAHHBIN 3a49€T).

Jlekiuu  TOCBAIIAIOTCS  PACCMOTPEHUIO OCHOBHBIM  IOHSTHSM, HaumOoJee BaKHBIX
TEOPETUYECKHUX BOIPOCOB. B xone nexuuil cTyaeHTam clielyeT MOArOTOBUTh KOHCHEKTHI JICKIIUA:
KpaTKO, CXEMaTUYHO, TIOCJIECIOBATEIbHO (DUKCHPOBATH OCHOBHBIC TIIOJIOXKCHHS, BBIBOJIBI,
bopMynTupoOBKH, 0000IIEHUS; TOMEYaTh Ba)KHBIE MBICIH, BBIICISATH KIIIOYEBBIC CIOBA, TEPMUHBI,
0003HaUUTh BOMPOCHI, TEPMHUHBI, MaTe€pUal, KOTOPbHIA BBI3BIBAET TPYAHOCTH, MOMETUTH U
MOMbITATHCSI HAWTH OTBET B pPEKOMEHIyeMol nuteparype. Eciau camocrosdTenbHO HE ymaercs
pa3obpaThCcs B MaTepuaje, HeoOX0oauMo chOPMYyIUPOBATH BOMPOC W 3aJlaTh MPEMOIaBaTellio Ha
KOHCYJIbTAIlMH, Ha IPAKTUUECKOM 3aHSATUH.

[{enpto MpoBeneHUS MPAKTUYECKUX 3aHATHN SBISIETCS 3aKPEIUIEHUE 3HAHHWU CTYAECHTOB,
MOJIyUEHHBIX MMHU B XOJ€ HM3yU€HHUs IUCIUIUIMHBI Ha JIEKUUSAX M caMocToATelabHO. Bo Bpems
MPaKTUYECKUX 3aHATUW pEHIaroTCsA 3aJadyd MO pacCMaTpUBaeMbIM B Kypce JICKIUHA TeMam,
MPUMEHSTCS OCHOBHbBIE TIOHATHS, TEOPEMBI, CBOIICTBA. CTYIEHT JAOKEH HAyYUTCs pelaTh 6a30Bbie
3a/1a4d MO KaXJIOW TeMe, a TaKKe MPUMEHSTh TMOJYYCHHBIC HABBIKK JUISI PEIICHUS] PEaTbHBIX
MPUKIIAIHBIX 3a7a4

[Ipu u3ydeHUU DUCIUIUIMHBI UCTIOIB3YIOTCS MHTEPAKTUBHBIE METOAbI OOY4YEeHUS, HAIIpUMED,
JIEKIUSA-BU3YyaIU3allysl, Mpernoarailas mnojaadyy marepuana ¢ HCIOJb30BAHHEM TEXHUYECKUX
CPEICTB OOYUCHUS C KPATKUMHU KOMMEHTAPHUSIMH JIEMOHCTPUPYEMBIX MaTepUAIOB (TIPE3CHTAIIN ).

9. IlepeyeHb HH(OPMAIUOHHBIX TEXHOJIOTHIl, HCIOJIb3yeMbIX NPH OCYLIECTBJIECHUH
o0pa3oBaTe/IbHOr0 IpoLecca MO JWCUMIUIMHE, BKJIKYas MepeYeHb MPOrPaMMHOIO
obecrieyeHusi 1 MHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM

9.1. Ilepeuenv un@OpMAUUOHHBIX MEXHOI02UN, UCHONLIYEMBIX NPU OCYULECHETEHUU
obpazoseamenvhozo npoyecca

—  DIIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI,

—  UCHONB30BaHUE CIalA-Tpe3eHTaIHi;

— UWHTEPAKTHBHOE OOIICHWE C OOYYaIIMMUCS W KOHCYJIBTHPOBAHHE IMOCPEIACTBOM
WHTEepHET, UCIIONIB3Ys COIMATBHBIC CETH, CIICIIMATU3NPOBAHHBIC TPOTrPaMMEBI (HampuMep, Z00m), a
TaK)Ke AJIEKTPOHHOU MOYTHI;

—  HCIIOJIb30BaHME AIIEKTPOHHON HH(POPMAITMOHHO-00pa30BaTEILHON CPEIbI.

9.2. Ilepeuenv npozpammmnozo obecneuenus, UCHONBL3YEMO20 NPU OCYW,ECIMEICHUU
obpazosamensvHozo npoyecca
IIpy oOCBOGHHMHM JUCHUIUIMHBI  MCIOJB3YETCS  JHUIEH3MOHHOE IPOrpaMMHOE
o0ecnieueHue:

1. omepaumonnble cuctemMbl Astra Linux (WM HHas ONEpalMOHHAs CHUCTEMa,
BKITIOUCHHAS B pEECTP OTEUECTBEHHOTO IMTPOTPAMMHOTO 00eCTIeueHMs);

2. KoOMIUIeKT oducHbIX mporpamm P-7 Od¢uc (B cocraBe TEKCTOBOIO IpoLEccopa,
mporpaMMbl  pabOThl C 3JIEKTPOHHBIMU TaOJHMIIAMH, HPOrpaMMHBIE CpEICTBa
pelaKTUPOBAHMS U IEMOHCTPALIUH MIPE3CHTALHI);

3. Tmporpamma MpoBEpKH TEKCTOB Ha MPEIMET 3aMMCTBOBAHUS «AHTHUILIATAATY.

10. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

Ha xadenpe umeercs 4 ayquTopuu AJs IPOBEACHUS JEKIIMOHHBIX U MPAKTHUECKUX 3aHATHH.
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