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1 Heau u 3a1a4u y4eOHOM QM CUMILIHHBI

Llenplo mUCHMIUIMHBI «Anrebpa W reoMeTpus» sBigercs (OpMHUpOBaHHE y Oyaymux
CIIEUATIICTOB 3HAHUW M yMEHHS IPUMEHATh MaTeMaTHYECKUH anmapaT 1 MaTeMaTHYECKHE METOIbI
IpU aHaJIU3€, YIPaBICHUU W IHPOrpaMMUPOBAHUM COBPEMEHHBIX CHCTEM, OCBOECHHE METOIO0B
MaTEeMaTUYECKOr0 MOJICTTMPOBAHMS M aHAIM3a HHPOPMAIIMOHHO-TEXHHYECKUX CUCTEM.

OcHoBHas 3a7ada Kypca «Anredpa W TeoOMETpHUs» 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 TPEGOBQHI/IH K pe3yJibTarTaM 0CBOCHUA TUCHUIIJIHHDBI

[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(heCcCHOHANBHOM AEATEIbHOCTH.

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

Tabmuna — I[lmanupyemble pe3ysiabTaThl OOYYCHHS TPH W3YYCHHH  JIWCIMILIAHBI,
COOTHECEHHbIE C YCTAaHOBJIIEHHBIMH B Tporpamme OakanaBpuaTa HWHIUKATOPAMHU JTOCTHKEHUS
KOMIETCHIINI

Kon IInanupyemsble Kon u | I[Inanupyemslii pesynbTat | Kog
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 | 3HATH: - OCHOBHbIE METO/BI
00IIenH)KEHEPHBIE 3HaeT OCHOBBI | COBPEMEHHOH JMHEHHOW H
3HaHUS, METO/bI MaTeMaTHKH, BEKTOpDHOM  anreOpsl U
MaTeMaTHYEeCKOTro ¢buzuKy, AHAJIMTUYECKON TeOoMeTpuH,
aHanmM3a u BBIUYUCIUTENbH | U HMX BO3MOXHOCTH JUIS
MOJIETTMPOBAHHUA, O TEXHWKH M | pEeIIeHHs CJIOXKHBIX 3ajad
TEOPETUIECKOTO U MIPOrPaMMHUPOB | MPOTPAMMHUPOBAHUS.
9KCTIIEPUMEHTAIILHOTO aHuA
UCCJIC/IOBAHUS B YMmers: VY(OIIK-1)1
npodecCHOHANTEHON — BBITIOJIHATH OCHOBHBIE
JIeATENBHOCTH MaTeMaTHUYECKUE PacUEThI,
COCTaBJIATh U PelIaTh
aJIeKBaTHbBIE
MaTeMaTHYeCKHue MOZEIH
peabHBIX IPOLIECCOB,
aJanTHPOBATh PEUICHNS IS
BBIYHCIUTEIHHON TEXHUKH.
Baaners: B(OIIK-1)1
— OCHOBHBIMH (pakTamu,
MIOHATHAMH, OIIPENEICHUIMU
Y TEOpEeMaMH N3y9aeMbIX
pa3aennoB, aNnropuTMaMu
pEIIeHNs TUITOBBIX
anredpandecKux u
TEOMETPUUYECKUX 3aJad.




3 MecTO JMCHUIVIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM IPOrpaMMBbl

VYuebHast qucuuiuinHa «AusreOpa U TeoMeTpus SBISETCS 00sS3aTeNbHON JUCHUIUTUHON B
CTPYKTYpE OCHOBHOH o0Opa3oBaTeNpHON Iporpammbl, €€ u3ydyeHue Oa3upyercs Ha Kypce
MAaTE€MAaTHKU CPEIHEN IIKOJIBL.

Teopernueckue 3HaHUS U IPAKTUYECKHE HABBIKU, COPMHUPOBAHHBIE Y CTYJCHTOB B IIpOLIECCE
U3yUYCHHs JUCUUIUIMHBIL «AJredpa U reOMeTpUs», SBISIOTCA 0a30BBIMU MPH U3YYEHUH TUCIUIUTHH
«/luckperHass MaTtemartuka», «Meroabl omnTUMu3auu», «Teopuss aBTOMATOB U (OPMaJbHBIX
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 8 3 4 6 | Ompoc,
0OBEKTHI» pemieHue
3ama4
Tema 2 «Anrebpandeckue oneparmm) 13 8 3 4 6 | Ompoc,
pemieHue
3am1a4y
Tema 3 «Onpeaenurenn» 13 8 3 4 6 | Ompoc,
pelieHue
3aj1a4
Tema 4 «IIpousBeneHre BEKTOPOB» 13 8 3 4 6 | Ompoc,
pelieHue
3a1a4
Tema 5 «IIpsmas Ha TITOCKOCTHY 13 8 3 4 6 | Ompoc,
pelieHue
3amay
Tema 6 «llmockoctn u mpsmele B | 13 8 3 4 6 | Ompoc,
NPOCTPAHCTBE peueHue
3ama4y
Tema 7 «I[IpeoOpa3zoBaHUs MJIOCKOCTHY 13 8 3 4 6 | Ompoc,
peuieHue
3aj1a4




1 2 3 4 5 6 7 8 9
Tema 8 «CucteMsl nuHernbix | 15 | 10 3 5 6 | Ompoc,
anreOpanvyecKux ypaBHEHUID) perieHue
3a/1a4
Tema 9 «JIuneitHOE TPOCTPAHCTBO» 15 | 10 3 5 7 | Ompoc,
perieHue
3a/1a4
Tema 10 «Jluneitnple 3aBucumoctu B | 15 | 10 4 5 7 | Ompoc,
JIMHEHHOM TIPOCTPAHCTBE perieHue
3a71a4
Tema 11 «Henuneiinsie 3aBucumoctu B | 16 | 10 4 5 7 | Ompoc,
JUHEHHOM MPOCTPAHCTBE» perieHne
3a71a4
Tema 12 «EBKINI0BO IPOCTPAHCTBOY 16 | 10 4 5 7 | Ompoc,
pelieHne
3a1a4
Tewma 13 «YHUTapHOE TPOCTPAHCTBO 16 | 10 4 5 7 | Ompoc,
perieHue
3a1a4
Tema 14 «Henuneitneie o0bekThl Ha | 16 | 10 4 5 7 | Ompoc,
TUTOCKOCTH perieHue
3aa4
Tema 15 «Henunetineie oOwvexkTei B | 16 | 10 4 5 7 | Ompoc,
POCTPAHCTBE» perieHue
3a71a4
DK3aMeH 36
Bcero 252 | 36 | 51 68 97 36
4.2 Temamuueckuii nian OUCUYUNTIUHBL 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
3aja4
Tema 2 «AnreOpanueckue omepaum 14 Ompoc,
14 perieHue
3a7a4




1 2 3 4 5 6 7 8 9
Tema 3 «Onpenenurenn» 16 |2 1 1 14 | Omnpoc,
pelieHue
3agad
Tewma 4 «IIpou3BeneHre BEKTOPOB) 151 1 14 | Ompoc,
pelieHue
3aj1a4
Tema 5 «IIpsiMas Ha IIIOCKOCTU 151 1 14 | Omnpoc,
pelieHue
3agad
Tewma 6 «I1nockocTH U psIMBIC B 16 |2 1 1 14 | Ompoc,
POCTPAHCTBE) pelieHue
3aJ1a4
Tema 7 «IIpeobpazoBanus 17 |2 1 1 15 | Ompoc,
MJIOCKOCTH pelieHue
3amad
Tema 8 «Cuctembl TUHEHHBIX 17 |2 1 1 15 Ormpoc,
anredpanvyeckux ypaBHEHUN» pelieHue
3aja4
Tema 9 «JIuHEHOE MPOCTPAHCTBOY 17 |2 1 1 15 | Ompoc,
pelieHne
3aja4
Tema 10 «JIunelinbie 3aBucumMocta B | 17 | 2 1 1 15 Ormpoc,
JUHEHHOM IPOCTPAHCTBE pelieHue
3amad
Tema 11 «Henunelinsie 3aBucumocta | 17 | 2 1 1 15 | Ompoc,
B JINHEITHOM ITPOCTPAHCTBEY perieHne
3a/a4
Tema 12 «EBknmmoBo npoctpancto» | 17 | 2 1 1 15 | Ompoc,
pelieHue
3amad
Tema 13 «YHuTapHoe npoctpanctso» | 17 | 2 1 1 15 | Omnpoc,
perieHne
3a/a4
Tema 14 «Henuneitnbie 00HEKTHI HA 17 |2 1 1 15 Ompoc,
IJIOCKOCTH peleHue
3amad
Tema 15 «Henunelinbie 00bEKTH B 16 |1 1 15 | Ompoc,
IPOCTPAHCTBE perieHne
3ajaq
OK3aMeH 9
Bceero 252 124 |10 |14 219 9

4.3 Cooepircanue oucuuniunol

Tema 1 «BBenenue. MarpuuHbie 00beKTbD)
Jlexyust

[Ipenmer, oOBEKT, LeTM W 3amayu AUCHUILTUHBL [Iporpamma Kypca, ee peanusarusi BO
BpeMeHHU. TpeboBaHUs K UTOTOBOM aTTecTtamnuu. Jluteparypa.



OcHogHble NOHAMUA meMbl. HAIPABICHHBIE OTPE3KH, ONPENEICHUE MHOXKECTBA BEKTOPOB,
JUHEHast 3aBUCUMOCTh BEKTOPOB, 0a3uc, KOOPAUHATHI BEKTOpa B Oa3uce, NeUCTBUS C BEKTOPAMU B
KOOPJIMHATHOM TIPEJICTABIICHUM, JCKApTOBa CHUCTEMa KOOpPJWHAT, M3MEHEHHE KOOPIUHAT MpU
3aMeHe 0a3uca 1 Hayalla KOOpJMHAT.

Hpakmulzeacoe 3arAamue

Dopma 3aHAMUA: peuleHue munosvix 3a0ay
3aoanus.

Penrenue 3amau

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

Tema 2 «Aaredpanyeckue onepanumw»
Jlexyust

Anre6pa MHOXecTB. AunreOpamdeckue omnepaunuu, cBoiictBa. Teopema Kenu. Pemerka.
['pynusl 1 konbia. Hopmameuble rpynmbsl. M3omopdusm. Koiblio MHOTOWIEHOB OT OJHOW
nepeMeHHO MHOrouieHsl OT HECKOJIbKUX nepeMeHHbIX. [Tone. CBolicTBa noseid. Yucnobie moms.
Ilone panuoHaNBHBIX 4YHMCEN KaK MHHHMAJIBHOE IIOJIEBOE PACIIMPEHHME KOJIBLIA LIEJbIX YHUCEl.
[IpencraBieHue paloOHaIbHBIX 4YHMCET OOBIKHOBEHHBIMH M JECATUYHBIMU Apobsmu. Cucrema
JNeHCTBUTENbHBIX yucen. [lone KOMIUIEKCHBIX uucen. AnreOpanyeckas 3aMKHYTOCTb IO
KOMILJIEKCHBIX YHCEIL.

OcHogHnbie noHsamus memvl: MHOKECTBO, pellIeTKa, n30Mophu3m, moie.
Ilpaxmuueckoe 3anamue

Dopma 3aHaAMUA: peuleHue MUNo8slx 3a0ay

3aoanus:.

Pemenue 3amau

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

Tema 3 «Onpeneauream
Jlexyus

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

HpaxmuquKoe 3ansamue

Dopma 3aHAMUA: peuleHie MUNo8blX 3a0ay
3aoanus:.

Pemenue 3amau

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

Tema 4 «IIpousBeneHue BEKTOpPOB»
Jlexyust

OproroHanbHOe NpoekTHpoBaHUE. CKalIpHOE IPOU3BENECHUE BEKTOPOB U €r0 CBOMCTBA.
BripaxkeHue ckaisipHOTro Ipou3BeIeHUS B KOOpAMHaTax. BekTopHOe mpon3BeiecHIe BEKTOPOB U €ro
CBOICTBa. BpIpaxkeHHe BEKTOPHOIO MPOM3BENECHMs B KoopauHarax. CMeNIaHHOE NpPOU3BEACHHUE.
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BelpaxkeHue CMEIIaHHOIO IPOU3BEIACHUS B KOOpAMHATaX. J[BOMHOE BEKTOPHOE IIPOU3BEACHUE.
3amevanusi 00 MHBAPUAHTHOCTHU MIPOU3BEACHUN BEKTOPOB. [ eoMeTprUeCKuii CMBICIL.

OcHoeHble nOHAMUSL MeMbL. CKaJsIp, CKAJIAPHOEC MPOU3BEACHHEC, BECKTOPHOE IIPOU3BEACHUC,
IMPOU3BCACHUC BCKTOPOB.

Hpaxmuuecxoe 3ansamue

Dopma 3aHAMUsL: peuleHue MUnossix 3a0au
3aoanus:

Pemmenue 3agaa
NeNe 256-285 u3 [6].

Tema 5 «IIpsimasi HA JIOCKOCTI)
Jlexyust

YpaBHEHHE NPAMON MPOXOIALICH Yepe3 3aJaHHYI0 TOYKY B HAIPaBICHUM 33/IaHHOTO BEKTOPA.
VYpaBHEHHE NPAMON IPOXOIALIEH 4Yepe3 3alaHHYI0 TOUYKY INEPHEHAUKYJISPHO JAHHOMY BEKTODY.
VYpaBHeHHE TpsSMOIl MPOXOAIIEH uepe3 MBe 3aJaHHBIX TOYKU. OOliee ypaBHEHHE MPSMOI.
HopmanbHoe ypaBHeHue npsmoil. [lapamerpruueckoe ypaBHeHue npsimMoil. PacctosiHue ot To4YkM 10
npsAMOH. PaccTosiHue Mexny napayiebHbIMU IIPSIMBIMH.

OcHo8Hble NOHAMUSL MeMbl: npsamast, ypaBHCHUC HpﬂMOfI.
Hpaxmu%’cxoe 3aramue

Dopma 3anamusl: peulenue munosvix 3a0a4
3aoanus:

Pemenue 3agau

NeNe 63-127 u3 [6].

Tema 6 «IlnockocTH U IPsAAMBIE B IPOCTPAHCTBE)»
Jlexyust

Paznuunble ypaBHEHHMS IUIOCKOCTH M TNPSMOM B MpOCTpaHCTBE. B3anMHOe pacrnosokeHue
IPSIMOM U MJIOCKOCTU. PacCTOSHMA OT TOUKH 10 TNIOCKOCTH, MEXY NapauIeIbHBIMU INIOCKOCTSIMH.
Ilepecedyenue mIOCKOCTEN, MPSMOM U TUNIOCKOCTH.

OcHogHnbie noHsamus memul. TNIOCKOCTb, YPaBHEHUE INIOCKOCTH.

HpaxmuquKoe 3ansamue

Dopma 3aHAMUA: peuleHie MUNo8blX 3a0ay
3aoanus:.

Pemenue 3amau

NeNe 287-343 u3 [6]

Tema 7 «IIpeoOpazoBaHus MJI0CKOCTH
Jlexyust

[TpousBenenne Martpuim. OmepaTopsl U QyHKIHOHATBL. OToOpaskeHUs U MpeoOpa3zoBaHU
MJIOCKOCTH. JIMHEeWHbIe omepaTtopsl Ha MIOCKOCTH. AdduHHBIC TpeoOpa3oBaHms U UX CBOMCTBA.
OproroHanbHbIe TPeodpa3zoBaHus IOCKOCTH. [ToHsATHE TPyMIIBL.
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OcHo6nbie noHsamus memul.: MaTpULa, ONEPaTOPbl, GYHKIMOHAIIBI, TPYyIIIA.
Ilpaxmuueckoe 3anamue

Dopma 3aHAMUA. peuleHue munosvix 3a0ay
3aoanus.

Pentenue 3amau

NeNe 399-419 u3 [6].

Tema 8 «CucreMbl THHEHHBIX aJre0pandecKux ypaBHeHH D
Jlexyust

CucreMbl JIMHEHMHBIX ypaBHEHUW. PellieHHe CuUCTeM JIMHEHWHBIX YpaBHEHHH C KBaJIpaTHOU
matpuueid. Meronsl Kpamepa, 'aycca, oOpatHoil MaTpuiubl. CUCTEMbl JTUHEHHBIX YpaBHEHUH C
HEKBaJpaTHOM Marpuled. basucHoe peuieHue cuctembl. HYacTHoe pemieHne cucteMbl. CHUCTEMBI
COBMECTHBIE U HECOBMECTHbBIE, CUCTEMBI OIpe/IeJICHHbIE U HeollpeneiaeHHble. Teopema Kponekepa-
Kanemnu.

Ocnoenbvie nousmus memawi. CHUCTEMA, JIMHEHHOE YpaBHCHHE, pCHICHUC CUCTCMBI.
Hpaxmuuecxoe 3arAamue

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

Pemenne 3agau

NeNe 439-460 u3 [6].

Tema 9 «J/InHeiiHOe MPOCTPAHCTBO
Jlexyus

Omnpenenenue JMHEHHOro npocTpaHcTBa. JIMHEHHas 3aBUCHMOCTb, pa3MEpHOCTh M Oa3uc B
auHeHOM mnpoctpaHcTBe. [loaMHOXKecTBa JMHEHHOro mpocTpaHcTBa. Omnepanuu ¢ 3JeMeHTaMU
JUHEHHOTO0 MPOCTpAaHCTBA B  KOOPAMHATHOM MpejacTaBieHuH. HM3oMoppu3M  JIMHEHHBIX
IIPOCTPAHCTB.

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

HpaxmuquKoe 3ansamue

Dopma 3aHaMUA: peuleHue MUNO8siX 3a0ay
3aoanus:.

Pemenue 3amau

NeNe 462-522 u3 [6].

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

JIuneiinble  omeparopbl.  JledictBus ¢ nuHEHBIMEH  omepatopamu. KoopauHaTHOe
MPEACTABICHUE JIMHEWHBIX omeparopoB. OOJacTh 3HAUYEHWW W AAPO JHUHEWHOTO oOlepaTopa.



WHBapuaHTHbBIE TOANPOCTPAHCTBA M COOCTBEHHBIE BEKTOPHI. CBOMCTBa COOCTBEHHBIX BEKTOPOB U
COOCTBEHHBIX 3HaUYCHMH. JInHEHHbIE (PYHKITMOHAIBI.

OcHo6nble NOHAMUA meMmbl: JINHEHHBbIE OIepaTopbl, HWHBAPUAHTHBIC IIOANPOCTPAHCTBA,
JTMHEWHBIC (YHKINOHAIIBI.

Hpaxmuuecxoe 3ansamue

Dopma 3aHAMUsL: peuleHue MUnossix 3a0au
3aoanus:

Pemmenue 3agaa
NeNe 523-561 u3 [6].

Tema 11 «HenuHeiinble 3aBUCUMOCTH B JIMHEHHOM NPOCTPAHCTBE»
Jlexyust

bununeiinple  Qynxnuonansl.  KBagpatwmunsle  QyHkimuonansl. MccnemoBanme — 3HaKa
KBaJpaTUYHOro (yHKIMOHAna. lIHBapuaHThl JMHUM BTOPOro MOpsAJKAa Ha IUIOCKOCTH.
DKcTpeManbHbIe CBOMCTBA KBAPAaTHUHBIX (PYHKIIMOHANOB. [lonmnmnaeiiHble pyHKIIMOHAEI.

OcHnosHble noHamusi memvl: OWIMHEHHBIE (PYHKIMOHANBI, KBaJpaTHYHBIC (YHKIMOHAIBI,
WHBAPHAHTHI, OJIUIMHEIHbBIC (DYHKIIHOHAIIBI.

Hparcmwtecxoe 3aHAmue

dopma 3ansamusL: peulenue munospix 3a0a4
3aoanus.

Pemenne 3agau
NoeNe 593-600 u3 [6].

Tema 12 «kEBKJIN0BO NPOCTPAHCTBO»
Jlexyus

OmnpeneneHue MW OCHOBHBbIE cBoicTBa. OpTOHOpMHUpPOBaHHBIM 0Oa3zuc. OpToroHanuzanus
6a3uca. KoopnuHaTHoe npeacTaBieHHE CKaIspHOro NpousBeneHus. OpTOroHalbHbIE MATPHUILI B
€BKJIMJIOBOM MpOCTpaHCTBE. OpPTOrOHaNbHBIE [OMOJIHEHHS U OPTOTOHAIBHBIE IPOEKIHMH B
€BKJINJ0BOM mpocTpaHcTBe. ComnpshKeHHbIE ONEpaTopbl B €BKIMAOBOM  IIPOCTPAHCTBE.
CamocornpsikeHHbIe onepaTopbl. OpTOroOHaIbHBIE ONIEPATOPHI.

OcnosHble NOHAMUS — MeMbl: EBkaumoBo MMpOCTPAHCTBO, OPTOTOHAJIBHOCTD, 6331/10,
CaMOCOIIPSI)KCHHBIC OIICPATOPhI.

Ipaxmuueckoe 3ansimue
Dopma 3aHAMUSA. peuLerie MUnoevix 3a0ay
3aoanus:

Penrtenue 3amau
NeNe 562-592 u3 [6].

Tema 13 «YHUTapHOE NPOCTPAHCTBO»
Jlexyust
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OnpeneneHue yHUTApHOrO IPOCTpaHCTBA. JIuHelHBIE omeparopsl B YHUTapHOM
IPOCTPAHCTBE. DPMHUTOBBI ONEPATOPbl. DPMUTOBBI QyHKIIMOHAIBL. CpellHee 3HaUCHUE U AUCTIEpCUs
spMUTOBA orieparopa. COOTHOIIEHHE HEONPEAECIEHHOCTEH.

OcHog@nbie noHAmMuUs memMbl. YHUTAPHOE IPOCTPAHCTBO, SPMHUTOBBI ONEPATOPBI, IPMHUTOBBI
(byHKIIMOHABI, TUCTIEPCHSL.

Hpakmulzeacoe 3arAamue

Dopma 3aHAMUA. MUHUKOHDEPEeHYUs.

Ipumepnvie memvl 00OK1A008:

Onpeodenenue yHUmMapHo2o npocmpancmed.

Jlunetinvie onepamopbvi 8 YHUMAPHOM NPOCMPAHCMEE.
Opmumossl onepamopul.

Opmumossi hyHKYUOHAbL.

Cpeonee 3naueHue u OUCnepcust SpMuUmosa onepamopa.
Coomnouenue neonpeoeieHHOCmell.

Tema 14 «HeauHeliHbIe 00LEKTHI HA MJIO0CKOCTH
Jlexyus

Jluann Ha mtockoctu. Ilopsimox. Kpusble BToporo mnopsaka. Knaccugpukanus KpuBbIX
BTOpPOro nmnopsaka. KaHOHMuYeckuil BuUJ YypaBHEHHMM BTOporo mnopsaka. IlpuBeneHume Kk
KaHOHWYECKOMY BHJY YypaBHEHHMH BToporo mopsiaka. Omuunc. ['mnep6ona. Ilapabomna.
BrIposkIeHHBIE KPUBBIE BTOPOIO MOPSAKA.

OcHosHble NOHAMUS MeMbl: opAO0K, KaHOHUYECKUM BH]T YpaBHCHH, SJUIHAIIC, rnnep60na,
napa6ona, BBIPOXKICHHBIC KPHUBBIC.

HpakmulteCKoe 3aHAmue

Dopma 3aHAMUA: peuleHue MUNO08blX 3a0ay
3aoanus:.

Pemenue 3amau

NeNe130-207 [6].

Tema 15 «HesnHeliHble 00beKTHI B IPOCTPAHCTBE
Jlexyus

JIuHMM ¥ TOBEPXHOCTH B MPOCTpaHCTBE. L{MIMHApUYECKHME M KOHMYECKHE IMOBEPXHOCTH.
[ToBepxHOCTH BTOpPOro TmopsiAika B mpocTpaHcTBe. KoHMYECKHE CceueHHus. DIUIMIICOU.
OpnHOMONOCTHBIM runepboson. JBymONOCTHBIM Trumepoosona. ODIIUNTHYECKUHA MapaboIoul.
['unepbonunueckuii napadosona. BeipoxkieHHbIE TOBEPXHOCTH.

OcHoBHble noOHAMUS MeMbl: IMOBEPXHOCTb, OJJUIUIICOUI, FI/IHep6OHOI/IJI, napa6on01/1)1,
BBIPOXKJACHHAA ITOBECPXHOCTD.

Hpaxmulteame 3ansamue

Dopma 3aHAMUA: peuleHie MUNO08blX 3a0ay
3adanus:
Pemenue 3amau
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NeNo 345-382 u3 [6].
Koumponvnas paboma.

5 Y4eOHO-MeTOoqUYeCKOE 00ecniedeHHe AJIsl CAMOCTOSITeIbHOM padoThl 00y4aOLIUXCS

B nienmom BHeayIuTOpHAs CaMOCTOSITENIbHAS paboTa CTyAeHTA MPU U3YICHH U Kypca BKIIOYAET
B ce0s1 ciieayromue BUIbI padoT:
— mpopaboTka (M3y4eHHE) MaTePUAJIOB JICKIIHA;
— YTeHHWEe M TpopaboTKa PEKOMEHJIOBAHHOW OCHOBHOH U  JOIOJHHUTEIBHON

JIUTEpaTyphl;

— IIOATOTOBKA K MPAKTUYECKUM (CEMUHAPCKUM) 3aHATHIM;

—  TIOHUCK W MpopaboTKa MarepuasioB u3 MHTepHET-pecypcoB, MEPUOTUICCKOM MeYaTH,

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

—  MOJrOTOBKA MpPE3eHTAIUi JUIs UJUTFOCTPALMK T0KJIA/I0B;

—  BBINIOJIHEHUE KOHTPOJBHOM pabOThl, €CM MIPEeIyCMOTPEHa YUeOHBIM IIJIAHOM
JUCIUILINHEL

— TIOATrOTOBKAa K TEKYIIEMY M HTOTOBOMY (IIPOMEXYTOYHAS aTTECTAIUsl) KOHTPOJIO
3HAHWH MO JUCIUILIMHE (9K3aMEH).

OcHOBHasl JIOJII CaMOCTOSATENbHOW pPabOTBI CTYJACHTOB MPUXOIUTCS HA MPOPadbOTKY
PEKOMEH/IOBAaHHON JIMTEPaTyphl C MEJIbI0 OCBOCHHS TEOPETHUYECKOTO0 Kypca, IOATOTOBKY K
MPAKTUIECCKUM (CEMUHAPCKHUM) 3aHATHSM, TEMAaTHKA KOTOPBIX IMOJTHOCTHIO OXBATHIBACT COJICPIKAHUE
kypca. CamocrosiTenbHas padoTa 1Mo MOAr0TOBKE K CEMUHAPCKUM 3aHATHIM MPEIoiaraeT yMeHue
pabotats ¢ nepBUYHON MHPOPMAITUEH.

6 @oHI OIEHOYHBIX CPEIACTB [JIsi TMPOBEAEHUS] TPOMEXKYTOUHOH AaTTecTAIUMH
00y4YaKOIIUXCS MO TUCHHILINHE

6.1 Cmpyxkmypa ¢honoa oyenounvix cpeocme

@DOH/JT OLIEHOYHBIX CPEJCTB ISl MPOBEACHUS MPOMEKYTOUHOM aTTeCTallMi O0YYaIOIIUXCS 110
JTUCLUIIIINHE «ANTeObpa M TeoMeTpus» TPEACTABICH B MPWIOKEHUH K pabodeil mporpamme
JUCIIUILUIMHEI U BKJIIOYAeT B ceO:

—TIepeueHbh KOMIIETEHIIMN C YKa3aHHWEM JTamoB MX (OpMUpOBaHHUS B TPOIECCE OCBOCHUS
o0pa3oBaHusl TIEpeUEHb KOMIIETCHIIMM C yKa3aHHEM »JTarnoB WX (QOPMUPOBAHHUS B TIPOIIECCEe
OCBOEHHSI 00pa30BaTeNbHOM MPOTPaMMBbI;

— ONMCAaHME MOKa3aTeIed U KPUTEPUEB OLIEHUBAHUS KOMIETEHIIMI HA PAa3JMYHBIX 3Tanax Mx
(dhopMHUpOBaHHUSI, OTTMCAHUE IITKAJT OTICHUBAHUS,

— TUMOBBIE KOHTPOJIbHBIE 3aJaHUsl WM MaTepuanbl, HEOOXOIUMBIC M OICHKU 3HAHHIA,
YMEHHI, HaBBIKOB W (WJIM) OMNBITa JAEATEIHHOCTH, XapaKTePU3YIOMIMX JTanbl (HOPMHUPOBAHUS
KOMIICTCHITN;

— METOJUYECKUE MaTepualibl, ONPEHEIAIONME MPOLEAYPbl OLICHUBAHUS 3HAHUW, YMEHUU,
HABBIKOB U (WJIH) OTIBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIHNX ATArbl (JOPMUPOBAHUS KOMIIETSHITUH.

6.2 Hepeuenb 80NpPOCO6 K npomeofcymouuoﬁ ammecmauuu.

1. Omnpenenutenb U UX OCHOBHBIE CBONCTBA, BEIYUCIICHHUE.
Marpuiibl ¥ 1€MCTBUS HAJ HUMH.
3. Cucrtembl TUHEWHBIX ATeOpanyecKUX YPaBHECHUH M OCHOBHBIE METOJIBI UX PEIICHUS:

no

— meroz Kpamepa;
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— METOJ1 00paTHON MaTPHIIBI;
—Mmeron ["aycca.
Panr maTpuubl. HaxoxaeHue panra MaTpuil.
Teopema Kponekepa—kanenu. Pemienre mpon3BOJIbHBIX CUCTEM JIMHEHHBIX YPABHEHHUI.
CucreMbl TUHEUHBIX OJHOPOHBIX ypaBHEeHUM. DyHIaMeHTaIbHAasl CUCTEMA PELICHHUIA.
CucreMbl KOOpIUHAT.
BekTopsl Ha IIOCKOCTH U B POCTPAHCTBE.
OCHOBHBIE BEKTOPHBIE OIlEpaIUu.
[Tonsitue n-mepHoro BekTopa. BekTopHoe mpocTpaHcTBO. Pa3zMepHocTs u  0aswc.

[Tepexon k HOBOMY Oa3ucy.

11.

CkasipHOE TPOU3BEACHHE BEKTOPOB M €ro CBOMCTBA. BblpakeHHE CKaIspHOIO

IMPOU3BCACHUA B KOOpAHATAX.

12.

BCKTOpHOC IMPOU3BCACHUC BCKTOPOB HU CI'0 CBOICTBA. BLIpa}I(CHI/Ie BCKTOPHOI'O

IMPOU3BCACHUA B KOOPpANHATAX.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

CwmemnanHoe pou3BeIeHHUE.

JIuneiinble oneparopsl. JeHCTBUS ¢ IMHEHHBIMU OIIEpaTOpaMH.

KoopaunaTtHoe npeacTaBiieHUE JIMHENHBIX ONIEPaTOpOB.

OO6nactb 3HaYEHUH U SAPO JIMHEHHOTO orepaTopa.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHHUS JIMHEHHOTO OIlepaTopa.
MHBapuaHTHbIE TOANPOCTPAHCTBA U COOCTBEHHBIE BEKTOPBI.

CBoiicTBa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAUCHUH.

Jlunelinpie GyHKINOHATIBI.

AddunHBIC TPEOOpPa3OBaHUS U MX CBOWCTBA.

OproroHanbHbIe TPe0Opa30BaHUs TNIOCKOCTH.

ITonsiTHE TPYyMIIBL.

KBanpatuunbie Gpopmsl.

bununeitHble QyHKIIMOHABI.

KBanpatnunsle ¢pyHKkIMOHABL. MccnenqoBanne 3HaKa KBaIpaTUYHOr0 (PyHKIIMOHAA.
[TonunuHeiHble QyHKIIMOHAIIBI.

[enenne oTpe3ka B JaHHOM OTHOIIEHUH.

EBknuaoBo npoctpancTBo. OnpesiesieHre 1 OCHOBHBIE CBOMCTBA.
OproHopMupoBaHHbIi 0a3zuc. OpToroHanu3zanus 6asuca.

OpToroHanbHble MaTPUIBI B €BKJIMOBOM ITPOCTPAHCTBE.

OpToroHanbHbI€ TONOJHEHUS U OPTOrOHAIbHbBIE MPOEKIIUU B €BKJIUI0BOM IPOCTPAHCTBE.
ConpsikeHHbIE ONepaTophl B €BKJIMI0BOM ITPOCTPAHCTBE.

CamocornpsikeHHbIE onepatopbl. OpTOroHalIbHbBIE ONIEPATOPHI.

VYHutapHoe mnpoctpaHcTtBo. Omnpenenenue. JIMHelHbIE omepaToppl B YHUTapHOM

IPOCTPAHCTBE.

36.

OpMUTOBBI OonepaTopbl. IpMUTOBBI (yHKIMOHANBL. CpelHee 3HAUYE€HHWE U JIHCIIEepCUs

SpMHUTOBA OricpaTopa.

37.

YpaBHEHME NIPAMOU Ha IIJIOCKOCTH:
— o011ee ypaBHEHHE MPSIMOI;
— IPOXOJSIIEH Yepe3 ABE TOUKH;
— POXOASILEH Yepe3 3aJaHHYIO0 TOUKY B JAHHOM HalpaBJICHUMY;
— IPOXOASILIEH Yepe3 JaHHYIO TOUKY M UMEIOILEH JaHHYI0 HOpMallb;
— YpaBHEHHE NPSIMOM B OTpPE3KaX;
— MapaMEeTPUYECKOE YPABHEHHE MIPSIMOU;
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— IpOXOAsIeH yepe3 3aJaHHYI0 TOUKY C 33JaHHBIM YIJIOBBIM K03 pUIIeHTOM;
— HOPMAJIbHOE YPaBHEHUE IIPSMOM.
38. PacctosiHme OT TOYKM OO NPSIMOH, TOYKA TMEPECEUCHUs MPSIMBIX, Yrod MEXIy
MePECEKAOIIUMUCS MPSIMBIMHU, PACCTOSIHUE MEXAY NapauieIbHbIMU MPSIMBIMU.
39. Jlenenue oTpe3ka B JaHHOM OTHOIICHHH.
40. YpaBHEHHE IJIOCKOCTH B IPOCTPAHCTBE:!
— o0l11ee ypaBHEHHE IIOCKOCTH;
— MPOXOASILIEH Yepe3 TpU 3a/laHHbIe TOUKH;
— NpOXOAsIe Yepe3 ABE 3aJaHHbIC TOUKH MMapajieIbHO BEKTOPY;
— MPOXOJISAIIEH uepe3 TOUKY MapajuieIbHO IBYM BEKTOPaM;
— MPOXOJISAIIEH Uuepe3 TOUKY U UMEIOIIee 3aJaHHYI0 HOpMaJlb;
— YpaBHEHHE IJIOCKOCTH B OTPE3KAX;
— HOpMAaJIbHOE YPaBHEHHE MJIOCKOCTH.
41. PaccTosiHHE OT TOYKU /0 IUIOCKOCTH, JIMHUSL TEPECCUYEHHUs IUIOCKOCTEH, yroil Mexay
TUTOCKOCTSIMH, PACCTOSIHUE MEX/TY MMapauIeIbHBIMH IJIOCKOCTSMHU.
42. KpuBbie BTOPOro mopsiaKa:
— DJUIHIIC;
— runepboua;
— napabouna.
43. TloBepXHOCTH BTOPOTO MOPSIIKA.

7 PexoMeHayemasi Jiureparypa
7.1 Ocnoenasn rnumepamypa

1. Topromkun A.I1. AnreOpa u reomerpus. Y4ueOHOe TocoOue /JIsi HalpaBJIEHHUS MTOr OTOBKU
09.03.04 (231000.62) «IIporpammHasi uHXeHepusi» B Tpex 4actsax rpud YMO IlerpomnaioBck-
Kamuarckuii: Kamuatl' TV, 2015 1.

7.2 /lononnumensnas numepamypa

2. Knerenuk J{.B. CoopHuk 3amau no ananutudeckoit reomerpuu, — CII6.: IIpodeccus, 2003

7.3 Memoouueckue ykazanus no OUCUunjiIuHe

3. Kapnoymenko M.O. Anrebpa u reomerpus. - [Iporpamma Kypca M METOAMYECKHE
yKa3aHus K MW3YYEHUIO JUCHUIUIMHBI JUIs CTYACHTOB HampasiieHns mnoarotosku 09.03.04
«[Iporpammuas nxxenepus» ouHoit popmsl odyuenus Ilerponasnosck-Kamuarckuii, 2019.

8. Meroanyeckue ykazaHus /sl 00y4al0IMXCSI 10 OCBOCHUIO M CIHIIIHHBI

Metoauka npenojaBaHus JaHHOM JUCHUIUIMHBI MpEANoaraeT YTeHue JIEeKIHi, MpoBeleHne
NPaKTUYECKUX 3aHATHUH, TPYNIOBBIX U MHIUBUIYAJIbHBIX KOHCYIbTAIUN 110 OT/AEIBHBIM (Haubosee
CIIOKHBIM) crerupuyeckuM mpodieMaM TucHUIUIMHBL. [IpegycMoTrpena caMmoctosiTenbHas paboTa
CTYJEHTOB, a TaK)K€ IMPOXOXKIECHUE ATTECTALIMOHHBIX HCIBITAHUI IPOMEXKYTOUYHOH aTTecTaluu
(ax3ameH u 1uddepeHIIMpOBaHHBIN 3a4eT).

JlekMM  TOCBSIIAIOTCS  PACCMOTPEHHIO OCHOBHBIM — TOHATHUSAM, Haumboyiee BaXKHBIX
TEOPETUYECKUX BOMPOCOB. B Xoze jekuuii cTyqeHTaM cieayeT NOArOTOBUTh KOHCIEKThI JIEKIMM:
KpaTko, CXEMaTW4yHO, IIOCIIeAOBAaTeNbHO (DUKCHPOBATh OCHOBHBIE IOJIOKEHMS, BBIBOJBI,
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bopMyITUPOBKH, 0000IICHNUS; TOMEYaTh BaKHBIC MBICIIH, BBIICISATH KIIOYEBBIC CIOBA, TCPMUHBI,
0003HAaYUTh BOIPOCHI, TEPMHUHBI, MaTepuaji, KOTOPHIA BBI3BIBAET TPYJHOCTH, IOMETHTH H
MOMNBITATHCSI HAWUTH OTBET B PEKOMEHAYEMOH JluTepaType. Eciii caMOCTOSITeIbHO HE ylaercs
pa3obpaTbcsi B MaTepuaje, He00XoauMo chOpMyIUPOBATh BOIPOC W 3aJaTh MpernojaBaTesio Ha
KOHCYJIbTAIIMH, HA MIPAKTUYECKOM 3aHATUH.

[lenbto mpoBeAeHUs] MPAKTUYECKUX 3aHATHH SBISETCA 3aKperjieHHe 3HaHUIl CTYAEHTOB,
MOJIYYeHHBIX UMM B XOJI€ M3y4Y€HHUs NUCUMIUIMHBI Ha JIEKIMSIX M CaMoCTOosATeNbHO. Bo Bpems
MPAKTUYECKUX 3aHATUN pElIAloTCsA 3aJayd 0 paccMaTpUBaeMbIM B Kypce JIEKIHH TeMaMm,
MIPUMEHSTCS OCHOBHBIC TIOHATHS, TECOPEMBI, CBOMCTBA. CTYIEHT AOKEH HAyYUTCS peliaTh 0a30BbIe
3aJaud MO0 KaXJOW TeMe, a TakKe MPUMEHSTh IOJTYYCHHbIC HaBBIKM JJISi PELICHUS pPeabHBIX
MPUKJIAHBIX 33]1a4

[Tpu u3yyeHUH AUCUUIUIMHBI UCTOJIb3YIOTCSI HHTEPAKTUBHBIE METOAbI 00yUYeHus, HanpuMmep,
JEKUMSI-BU3YyalIU3allusl, MpeArnojaramnas nojadyy Marepuaiga C HCIOJIb30BAHUEM TEXHUYECKUX
CPEICTB OOyUEHUs C KPATKUMHU KOMMEHTApHUSIMH IEMOHCTPUPYEMBIX MaTepuaioB (Mpe3eHTalui).

9. IlepeyeHb WHGPOPMANMOHHBIX TEXHOJIOTHIl, MCHOJb3YyeMbIX NPH OCYIIECTBJIEHUHU
00pa3oBaTeIbHOIO Tpolecca MO0 JHCHUIUVIMHE, BKJIOYAsi MepeYeHb MPOrPaMMHOI0
odecnieyeHusi 1 HHPOPMANMOHHO-CIIPABOYHBIX CHCTEM

9.1. Ilepeuenv UHGOPMAUUOHHBIX MEXHOI0UN, UCHONLIYEMBIX NPU OCYULECMEIEHUU
obpazoeamenvrnozo npouecca

—  DJIEKTPOHHBIE 00Pa30BATEIIBHBIE PECYPCHI;

—  HCIOJB30BaHUE CIIAN-TIPE3CHTALUM;

— MHTEPAaKTHBHOE OOIlleHHEe C OOy4yalolmMMHUCA M KOHCYJIbTHUPOBAaHHE IOCPEACTBOM
WHTepHeT, UCIoNb3ysl COLMANbHbIE CETH, CIIEIMATN3UPOBaHHbIE IPOTPaMMBbI (HarpuMep, Z0om), a
TaKKe JIEKTPOHHOU IOYTHI;

—  HCIIOJIb30BaHME AJIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEeIbHON CPEIbl.

9.2. Ilepeuenv npozpammnozo obecneuenus, UCHOILIYEMO20 RNPU OCYULECHIBICHUU
obpazoseamenvhozo npoyecca
[Ipy OCBOGHMM JUCHUIUTMHBI  HCIOJB3YETCS  JUIICH3MOHHOE TIPOrpaMMHOE
obecrieyeHue:

1. onepauuonnsle cucteMbl Astra Linux (uiau wuHasg omnepanyoHHas CHCTEMA,
BKJIFOYEHHAs B peeCTp OTEYECTBEHHOI'0 IPOrPaMMHOT0 00ecreueHus);

2. KoMmIuleKT o¢ucHBIX mporpamm P-7 Oduc (B cocraBe TEKCTOBOrO TPOIECCOpa,
nporpaMMbl  pabOThl C BJIEKTPOHHBIMH TaOJMIIaMH, NPOTrpaMMHBIE CpeJCTBa
peNaKTUPOBAHUS U IGMOHCTPAIIUH MTPE3CHTAIHNH );

3. mporpamma npoBEpKH TEKCTOB Ha MpeIMeT 3aMMCTBOBAHUS «AHTHUILIATAATY.

10. MarepuajJbHO-TeXHHYECKOe 0OOecredeHue TN CIUTIIUHbI

Ha xadenpe nmeercst 4 aynuTopuu A1 MPOBEACHUS JICKIIMOHHBIX U TPAKTUYECKUX 3aHITHIM.
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