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1 Heau u 3a1a4u y4eOHOM QM CUMILIHHBI

Llenplo MUCHMIUIMHBI «Anrebpa W reoMeTpus» sBigercs (OpMHUpOBaHHME Yy 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 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 TPEGOBQHI/IH K pe3yJibTarTaM 0CBOCHUA NUCHUIIJIHHDBI

[Tpornecc n3y4yeHHs QUCUUIUTMHBI HAIPaBJICH Ha (POPMUPOBAHHE CIIEIYIOUINX KOMITETEHITHIA:

OIIK-1 — CnocobOeH NMpUMEHSTh €CTECTBEHHOHAYYHBIC M OOIICHH)XEHEPHBIC 3HAHHS, METOMBI
MaTeMaTH4eCKOTO aHalM3a U MOJEINPOBAHHMS, TEOPETHYECKOTO U IKCIIEPHUMEHTAIBHOTO MCCIIEIOBAHUS
B IIPO(heCCHOHANBHOM JAeATeIbHOCTH.

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

Tabmuna — Ilmanupyemble pe3yibTaThl OOYYCHHSI TPH  W3YYCHUH JIUCHUTUIIUHBI,
COOTHECEHHbIE C YCTAaHOBJIICGHHBIMH B Tporpamme OakanaBpuaTa 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 JMHEHHOW H
3HaHUS, METO/bI MaTeMaTHKH, BEKTOpDHOM  anreOpsl U
MaTeMaTHYEeCKOTro ¢buzuKy, AHAJIMTUYECKON TeoMeTpuH,
aHanmM3a u BBIUYUCIUTENbH | U HMX BO3MOXHOCTH JUIf
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 MaTeMaTHYECKUE PacUEThI,
COCTaBIIATh U pelaTh
aJIeKBaTHbBIE
MaTeMaTHYeCKHue MOZEIH
peabHBIX IPOLIECCOB,
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 JMCHUIVIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM IPOrpaMMBbl

VYuebHast gucuMiuiMHAa «Anrebpa M TeoMeTpus» sBiIseTcs 0a30BOM JUCHMIUIMHOW B
CTPYKTYpE OCHOBHOM o0Opa3oBaTelbHONH IporpamMmbl, €€ u3ydyeHue Oa3upyercss Ha Kypce
MaTE€MaTUKHU CPEIHEH IIKOJIBIL.

Teopernueckue 3HaHUS U IPAKTUYECKHE HABBIKHU, COPMHUPOBAHHBIE Y CTYJEHTOB B IIpOLIECCE
U3yUYEHHsI JUCLUUIUIMHBI «ANredpa U reoMeTpus», SBISIOTCS 0a30BBIMU NMPU U3YYEHUH TUCIUIUIMH
«JluckpeTHast MaTeMaTukay, «MeTo/bl ONTUMHU3ALUNY, «Te0opHus CUCTEM U CUCTEMHBIN aHAIN3.

4 Copep:kanue IUCHUNTHHBI

4.1 Temamuueckuii na1aH OUCUUNIUHDL
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1 2 3 4 5 6 7 8 9
Tema 1 «BBenenme. Marpuunsie | 13 7 3 4 6 | Ompoc,
00BEKTHD» peuieHue
3am1a4y
Tewma 2 «Anrebpandeckue oreparumy 13 7 3 4 6 | Ompoc,
peluieHue
3a1a4
Tema 3 «Onpenenurenn» 13 7 3 4 6 | Ompoc,
pemieHue
3a1a4
Tewma 4 «I[Ipoun3BeneHre BEKTOPOBY 13 7 3 4 6 | Ompoc,
peuieHue
3aj1a4
Tema 5 «IIpsimMasi Ha TIOCKOCTHY 13 7 3 4 6 | Ompoc,
peuieHue
3aj1a4
Tema 6 «Ilmockoctn w mpsimble B | 13 7 3 4 6 | Ompoc,
MPOCTPAHCTBE pelieHue
3aga4
Tema 7 «IIpeoOpa3oBaHus IIOCKOCTH 13 7 3 4 6 | Ompoc,
pelieHue
3a1a4
Tema 8 «Cucrtemsl TUHeWHbIX | 14 8 3 5 6 | Ompoc,
anreOpanvyecKux ypaBHEHUID» peleHue




1 2 3 4 5 6 7 8 9
3amaqy
Tema 9 «JIuneliHOE IPOCTPAHCTBON» 15 8 3 5 7 | Ompoc,
pelieHue
3amaqy
Tema 10 «Jluneitnple 3aBucuMocTH B | 16 9 4 5 7 | Ompoc,
JTMHEHHOM MPOCTPAHCTBE pelieHue
3aj1a4
Tema 11 «Henunelinsie 3aBHCUMOCTH B | 16 9 4 5 7 | Ompoc,
JMHEHHOM TIPOCTPAHCTBE perieHue
3a1a4
Tema 12 «EBKIMIOBO MPOCTPAaHCTBOY 16 9 4 5 7 | Ompoc,
perieHue
3ama4y
Tema 13 «YHUTapHOE IPOCTPAHCTBOY 16 9 4 5 7 | Ompoc,
pelieHue
3ama4y
Tema 14 «Henuneitnpie o0BekTH! Ha | 16 9 4 5 7 | Ompoc,
TUTOCKOCTID pelieHue
3ama4y
Tema 15 «Henuneilinsie oOBekTHI B | 16 9 4 5 7 | Ompoc,
MPOCTPAHCTBE» pelieHue
3aga4y
OK3aMeH 36
Bcero 252 | 119 | 51 68 97 36
4.2 Temamuueckuii nian OUCYUNIUHBL 0J13 3A0YHOU (hopMbl 00YUeHUS
KouraxkTHas E
pabora no
BHUJIAM Y4eOHBbIX >§
3aHATHH =
=
= (<]
) =
: : :
- 2
. g | 2| ¢ = |3
HaumenoBanue pa3iesioB H TeM = 2 S 2 g =
= § ] ® ° =
= = = « - e
o = w 5 % R
(o] Jt
o ) 2 3 =,
2 = = D g )
o 2 = =3 = ) = =
5] = 2 S & =t EE
® =y S E S a2 =
5 S = | E 8| s 5 o 2 E
s | § S| EE| | & = S g
~ ) >y =
) = = = O = =)
o > o) 3 Z < = S = 2
R | < =08 = o = = =
1 2 3 4 5 6 7 8
Tema 1 «BBegmenme. Marpuunsie | 15 1 1 14 | Ompoc,
00BEKTHI» penieHue
3am1a4
Tema 2 «AnreOpandeckne oneparnum» 14 | Omnpoc,
14 pelienue
3am1a4y
Tema 3 «Onpenenutenn» 16 2 1 1 14 | Ompoc,
perieHue
3amaqy




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 «CucTeMsl 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 «Henunelinsie 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
3ama4y
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 oucuuniunol

Tema 1 «BBenenue. Marpuunbie 00beKTbD)

Jlexyust

HpCI[MCT, 06’LCKT, o M 3agadd JUCIUIIIMHBI. HporpaMMa Kypca, €€ pcajiu3danud BO

BpeMeHu. TpeboBaHUs K UTOTOBOM aTTectamnuu. Jluteparypa.

OcHogHble NOHAMUS MeMbl. HAIlPpaBJICHHBIC OTPE3KH, OMNPECACICHUEC MHOXKCCTBA BCKTOPOB,
JIMHEMHAasA 3aBUCHUMOCTh BCKTOPOB, 68.31/10, KOOpAWHATBI BEKTOPA B 633PICC, JIENUCTBUA C BCKTOpaMH B
KOOpAWHATHOM IIPEACTABIICHHUHU, JACKApTOBa CHUCTEMA KOOPAWMHAT, HW3MCHCHHUC KOOpAWHAT IIpU

3aMeHe 0a3uca ¥ Havaa KOOpAuHar.




HpakmuueCKoe 3ansAamue

Dopma 3aHAMUA: peuleHue munosvlx 3a0ay
3aoanus:

Pemenune 3amau

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

Tema 2 «AJuredpandeckue onepanum»
Jlexyus

Anrebpa MHOXecTB. AunreOpanyeckue omepauuu, cBoiictBa. Teopema Kemm. Pemerka.
I'pynner 1 xombria. Hopmanbhble Tpynmbl. M3omopdusm. Koibllo MHOTOYJICHOB OT OJHOM
nepeMeHHO MHorouneHsl OT HECKOJIbKUX nepeMeHHbIX. [Tone. CBolicTBa nonei. UucnoBsle 1mossl.
[Tone pauuoHaNbHBIX YMCEN KAaK MUHMMAJIbHOE II0JIEBOE DPACLUIMPEHHME KOJIbLA LENbIX YHCEIL.
[IpencraBieHrne palMOHANBHBIX YHCEN OOBIKHOBEHHBIMH M JECATUYHBIMH Jpodsmu. Cucrema
necTBuTenbHbIX yucen. [lome KommiekcHbIX uucen. AnreOpavyeckass 3aMKHYTOCTb I10JIs
KOMILUIEKCHBIX YHCEN.

OcHo8Hble NOHAMUS meMbl: MHOXCCTBO, PCIICTKA, I/I3OMOp(1)I/I3M, I10JIC.
HpakmuquKoe 3aramue

Dopma 3ansmust: pewieHue munogulx 3a0au

3aoanus:

Pemenue 3agau

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

Tema 3 «Onpenenurenn»
Jlexyust

Onpenenurenu BTOPOro, Tperkero W N-ro mopsakoB. CBoiictBa omnpenenutenei. CrocoObl
BBIUMCIICHHUS.
OcHosHble NOHAMUS MeMbl: OTIPEIeITUTENb.

Hpaxmuwcxoe 3aramue

Dopma 3aHaAMUAL: peuleHue munosvix 3a0ay
3adanus:
Penrtenue 3anau

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

Tema 4 «IIponsBenenne BEeKTOPOB»
Jlexyust

OproronansHoe NpoekTHpoBaHUE. CKalApHOE NPOU3BEIECHUE BEKTOPOB M €0 CBOMCTBA.
BeIpaxenue cKasIipHOTO MPOU3BEICHUS B KOOpANHATaX. BEKTOpHOE IIPOU3BEICHUE BEKTOPOB U €TI0
CBOMCTBA. BbIpakeHHe BEKTOPHOIO IpPOM3BEIAEHUS B KoopAuHaTax. CMelIaHHOe NpOW3BEICHUE.
BeIpaxkeHue CMEIIaHHOIO IPOU3BEACHUS B KOOpAWHATaX. J[BOMHOE BEKTOPHOE IIPOU3BEICHUE.
3ameuyaHusi 00 MHBAPUAHTHOCTHU MTPOU3BEIEHUN BEKTOPOB. | €OMETPHUUECKHIT CMBICII.

OcHogHble NOHAMUSL MEeMbL. CKaJsIp, CKAJIAPHOC MPOU3IBEACHUEC, BEKTOPHOC IPOU3BECACHUC,
MMPOU3BCACHUC BCKTOPOB.



HpaKmull€CKO€ 3arAamue

Dopma 3aHAMUA: peuleHue munosvix 3a0ay
3aoanus.

Penrenue 3anau

NeNe 256-285 u3 [6].

Tema S «IIpsiMast Ha IOCKOCTH
Jlexyust

VYpaBHeHHE NPsMON MPOXOASAIIEH Yepe3 3aJaHHYI0 TOUKY B HAlIPABJICHUU 33JJaHHOTO BEKTOPA.
VYpaBHEHHE IPSAMOM NPOXOAAIIECH Yepe3 3aJaHHYI0 TOUYKY IEPIEHAMKYJISIPHO JaHHOMY BEKTODY.
YpaBHeHHE TPSIMOM TPOXOMSAIICH dYepe3 JBE 3aJaHHbIX TOuku. OOIIee ypaBHEHHE MPSIMOM.
HopMmanbnoe ypaBHeHue nipsamoii. [lapamerpruueckoe ypaBHeHUE npsiMoil. PaccTosiHue OT TOYKHU 10
npsiMoil. PaccTosiHue Mexay napajjiebHbIMU IPSIMBIMU.

OcHogubie nowsamus memvl.: psMasi, ypaBHEHUE TPIMOI.
Ipaxmuueckoe 3anamue

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

Pemenne 3agau

NeNe 63-127 u3 [6].

Tema 6 «Il1ockocTH U MpsiMble B IPOCTPAHCTBE)
Jlexyus

Pa3nuuHble ypaBHEHHs IUIOCKOCTH M INPSAMOW B IPOCTPAaHCTBE. B3auMHOE paclosoxeHue
HpHMOfI ¥ TIIOCKOCTH. PaccTOSIHUS OT TOUKHA A0 INIOCKOCTHU, MCIKAY MapalJICIbHBIMU IJIOCKOCTSAMMU.
Ilepecedyenne mIOCKOCTEN, IPAMOM U INIOCKOCTH.

OcHosHble noHAmus membul. MI0CKOCTb, YPABHEHUE INIOCKOCTH.

llpakxmuueckoe 3ansamue

Dopma 3aHaAMUAL: peuleHue munosvix 3a0ay
3adanus:

Penrtenue 3anau

NeNe 287-343 u3 [6]

Tema 7 «IIpeoOpa3oBaHus MJIOCKOCTH
Jlexyust

[IpowsBenenue matpui. Onepatopsl U (QyHKIHOHATEI. OTOOpaXkeHUs W TMPeoOpa3OBaHUS
iockocTd. JIMHelHble onepaTopsl Ha IJIOCKOCTH. AQQHUHHBIE MpeoOpa3oBaHusi U UX CBOMCTBA.
OproroHanbHble Mpeodpa3zoBaHus MIOCKOCTU. [loHsTHE TpyNIIbL.

OcHosHble noHAmus memvl. MaTPULA, ONIEPaTOPbl, (PYHKIIMOHAJIBL, TPYIIIA.

HpaKmull€CKO€ 3arAamue



Dopma 3aHAMUA: peuleHue MUnosvlx 3a0ay
3adanus:

Pemenue 3agaq
NeNe 399-419 us [6].

Tema 8 «CucremMbl JIMHEHHBIX AJre0pandecKuX ypaBHeHuin»
Jlexyus

Cucrtembl JTUHEWHBIX YypaBHEHUM. PerieHue cucTeM JMHEHHBIX ypaBHEHUN C KBaJpaTHOU
Mmatpuiieii. Meroael Kpamepa, I'aycca, obpatHoit matpuibl. CUCTeMbl JIMHEWHBIX YpaBHEHUH C
HEKBaJpaTHOMW Mmatpuliei. basucHoe peurenue cuctembl. YacTHoe pemienune cucteMbl. CHUCTEMbI
COBMECTHBIE U HECOBMECTHBIE, CUCTEMBI ONIPE/IeNICHHbIE U HeomnpeaeneHHble. Teopema Kponekepa-
Kanemnm.

OcHo8Hble NOHAMUS MeMbl: cucrema, JIMHEIHOE YpaBHCHHE, pCHICHUC CUCTCMBI.
HpakmuquKoe 3aramue

Dopma 3anamus: peutenue munosvix 3a0a4
3adanus:

Pemenue 3agag
NeNe 439-460 u3 [6].

Tema 9 «/IuHeliHOE POCTPAHCTBO»
Jlexyust

Ornpezenienne TUHEHHOTO TpocTpaHcTBa. JIMHEHHAs 3aBUCUMOCTh, Pa3MEPHOCTh U 0a3uc B
JUHEHHOM mpocTpaHcTBe. [logMHOXkecTBa NHMHEIHOro mnpocTpancTBa. Omnepanuu ¢ 3IeMeHTaMu
JUHEHMHOro MpOoCTpaHCTBAa B  KOOPAMHATHOM  HpejacTaBieHUH. HM3oMopdusM  THUHEMHBIX
MPOCTPAHCTB.

OcHogHbie noHAmMuUs memvl. TMHEUHOE MPOCTPAHCTBO, ONEPALUHU C JJIEMEHTaMHU JIMHEHHOTO
IIPOCTPAHCTBA.

Hpaxmuwcxoe 3aramue

Dopma 3ansamusl: peuieHue munosvix 3a0ay
3aoanus:

Penrtenue 3anau

NeNe 462-522 w3 [6].

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

Jluneitnpie  omepatopsl. JleWicTBUST ¢ JHMHEWHBIMEH  omeparopamu. KoopauHaTtHOE
npeJCTaBlIeHue JIMHEHHBIX omeparopoB. OOnacTe 3HAUYEHUH W SAPO JIMHEHHOro omepaTtopa.
WuBapraHTHBIE MOANPOCTPAHCTBA U COOCTBEHHBIE BEKTOpbl. CBONCTBA COOCTBEHHBIX BEKTOPOB U
COOCTBEHHBIX 3HaueHU. JInHeitHbIe PYHKIIMOHABI.

OcHosHble nowsamusi membl. JUHEWHBIE OIEpaTopbl, WHBAPUAHTHBIE MOJNPOCTPAHCTBA,
JUHEHHbIE PYHKIIMOHABI.



HpakmuueCKoe 3ansAamue

Dopma 3aHAmMUsL: peuleHue Munossix 3a0au
3aoanus:

Pemenune 3amau

NeNe 523-561 u3 [6].

Tema 11 «HenuHeiinble 3aBUCUMOCTH B JIMHEHHOM NPOCTPAHCTBE»
Jlexyus

bununeiinpile  Qynkumonansl. KBagpatuuneie ¢yHkuumoHansl. VcciemoBaHue — 3HaKa
KBaJpaTUYHOro (QyHKUMOHana. lHBapumaHThl JMHMM BTOPOro MOpAJKAa Ha IUIOCKOCTH.
DKcTpeManbHbIe CBOMCTBA KBaAPAaTHUHBIX (PYHKIIMOHANOB. [lonmnuueiinble pyHKIIMOHADI.

OcHnosHble noHamusi memvl: OWIMHEHHBIE (PYHKIMOHANBI, KBaJpaTHYHBIC (YHKIMOHAIBI,
WHBAPHAHTHI, OJIUIMHEIHbIE (YHKIIHOHAIIBI.

Hparcmwtecxoe 3aHAmue

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

Pemenne 3agau

NoNe 593-600 u3 [6].

Tema 12 «kEBKJIN0BO NPOCTPAHCTBO»
Jlexyus

OmnpeneneHue M OCHOBHBbIE cBoicTBa. OpTOHOpMHUpPOBaHHBIM 0Oaszuc. OpToroHanuzanus
6a3uca. KoopnuHaTHoe npecTaBlIeHHE CKaJIspHOrO MpousBeneHus. OpTOroHalbHbIE MAaTPHUIlbl B
€BKJIMJIOBOM MpoCTpaHCTBE. OpPTOroOHaNbHBIE [OMOJIHEHHS U OPTOTOHAIBHBIE IPOEKIMH B
€BKJINJ0BOM mpocTpaHcTBe. ComnpshkeHHbIE  ONEpaTtopbl B €BKJIMAOBOM  IIPOCTPAHCTBE.
CamoconpsikeHHbIe onepaTopbl. OpTOrOHaIbHBIE ONIEPATOPHI.

Ocnoenvle NOHAMUS  MeMbl: EBKJII/I,I[OBO MMPpOCTPAHCTBO, OPTOTOHAJIBHOCTD, 6aSI/IC,
CaMOCOIIPS’KCHHBIC OIICPAaTOPhI.

Hpaxmuwcxoe 3aramue

Dopma 3aHAMUSA. peuLerie MUnoevix 3a0ay
3aoanus:

Penrtenue 3amau

NeNe 562-592 u3 [6].

Tema 13 «YHUTapHOE NPOCTPAHCTBO»
Jlexyust

OnpeneneHue yHUTApHOTO MpPOCTpaHCTBA. JIuHeliHble omepatopsl B YHUTapHOM
IPOCTPaHCTBE. DPMHUTOBHI ONEPATOPBl. IPMUTOBHI (yHKIIMOHABL. CpeiHee 3HaUYCHUE U AUCTIEPCUs
spMuTOBa orepaTopa. COOTHOIIEHHE HEOIIPENEIEHHOCTEN.

OcHogHble nOHAMUA MeMbl: YHATApHOE MPOCTPAHCTBO, 3PMHUTOBBI ONEPATOPHI, SPMHUTOBBHI
(yHKLINOHAJBI, TUCTIEPCHSL.
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HpaKmull€CKO€ 3arAamue

Dopma 3aHAMUA. MUHUKOHDEPEeHYUs.

Ilpumepnvie memvl 00OK1A008:

Onpeodenenue yHUmapHo2o npocmpancmed.

Jlunetinvlie onepamopbvi 8 YHUMAPHOM NPOCMPAHCMEE.
Opmumossl onepamopul.

Opmumossi hyHKYUOHAbL.

Cpeonee 3HaueHue u OUCnepcus 3pMuUmosa onepamopad.
Coomnowenue neonpedeieHHOCMell.

Tema 14 «HeauHelHbIE 00LEKTHI HA MJIOCKOCTH
Jlexyust

Jluann Ha ttockoctu. Ilopsimox. Kpusble BToporo mnopsaka. Knaccugukanus KpuBbIX
BTOpPOro mnopsaka. KaHoHMuYeckuil BuUJ YypaBHEHHMM BTOporo mnopsaka. IlpuBeneHue Kk
KaHOHWYECKOMY BHJY YypaBHEHHMH BToporo mopsuaka. Omaunc. ['mnep6ona. Ilapabomna.
BrIposk1eHHBIE KpUBBIE BTOPOIO MOPSAKA.

OcHosHble NOHAMUS mMeMbl: IopAO0K, KaHOHUYECKUM BH]T YpaBHCHHA, SJUIMAIIC, mnep60na,
napa6ona, BBIPOXKXJICHHBIC KPUBBIC.

Hparcmwtecxoe 3aHAmue

dopma 3ansamusL: peulernue munospix 3a0a4
3aoanus.

Pemenne 3agau
NeNe130-207 [6].

Tema 15 «HesnHeliHble 00beKTHI B IPOCTPAHCTBE
Jlexyus

JIuHMM ¥ TIOBEPXHOCTH B MNPOCTpPaHCTBE. [[MIMHApUYECKHE M KOHMYECKHE IMOBEPXHOCTH.
[ToBepxHOCTH BTOpPOro TmopsiAika B MpocTpaHcTBe. KoHMYECKHE CceueHHus. ODIUIMIICOU.
OnHononocTHBIM runepoosions. JBymonoCTHBIM rumepbosona. ODIIUNTHYECKUHA NapaboIou.
['unepbonunueckuii napadosnona. BeipoxkieHHbIE TOBEPXHOCTH.

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

Ilpakmuueckoe 3anamue

Dopma 3aHAMUA: peuleHie MUNo8slX 3a0ay
3adanus:

Pemenue 3amau

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

5 YueOHO-MeTOAMYECKOE 00eceyeHne I CAMOCTOSATe/IbHOIH padoThl 00yYAKOIUXCS
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B nenom BHeayauTOpHas caMOCTOsTENIbHAS paboTa CTy/IeHTa IPU U3YYCHUH Kypca BKIIOYAET
B ce0s1 cieayromue BBl padoT:
— mpopaboTka (M3y4eHHE) MaTePUAJIOB JICKIIHA;
— 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 3aJlaHWM, KeWC-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 JUCIUILIMHE (9K3aMEH).

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 1o MOAr0TOBKE K CEMUHAPCKUM 3aHATHIM MpEJIoiaraeT 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 VISl MPOBEACHUS MPOMEKYTOUHOM aTTeCTallMi 00YYaIOIIUXCS 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 yKa3aHHEM »JTarnoB WX (QOPMUPOBAHHUS B IIPOIIECCE
OCBOEHHSI 00pa30BaTeNbHON MPOTPaMMBI;

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

— TUMOBBIE KOHTPOJIbHBIE 3aJaHUsl WM MaTepuanbl, HeOOXOIUMBIC M OIEHKU 3HAHHIA,
YMEHHI, HaBBIKOB U (WJIM) OMNBITa JAEATEIHHOCTH, XapaKTePU3YIOMIMX OTanbl (HOPMHUPOBAHUS
KOMIICTCHITU;

— METOAUYECKUE MaTepualibl, OINPEHEIAIOIME MPOLEAYpPhl OLICHUBAHUS 3HAHUW, YMEHUU,
HABBIKOB U (WJIHM) OTIBITA JIEATEIBHOCTH, XapaKTEPU3YIOIINX dTarbl (JOPMUPOBAHUS KOMIETEHITHH.

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.

BekTopsl 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 3HAYCHHH | SAPO JIMHEHHOTO OrepaTopa.
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. OproroHajgbHBIE TPEOOPA30BAHHS NIOCKOCTH.
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. OnpesneneHne 1 OCHOBHbIE CBOWCTBA.
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. OpTOTOHABHBIE 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:
— of11ee ypaBHEHUE MPSIMOIA;
— 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;
— IpOXOAsIed Yepe3 3aJaHHYIO0 TOUKY C 3aJaHHBIM YIJIOBBIM KO3 PUIIEeHTOM;
— 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 IIJIOCKOCTH B IPOCTPAHCTRBE:
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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 IJIOCKOCTH 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 CTYACHTOB HampaBieHus noarotosku 09.03.04
«[Iporpammuas nHxenepus» o4Hoi Gpopmer odyuenus Ilerponasinosck-Kamuarckuii, 2019.

8. MeToauyeckne yKazanus sl 00y4arOIIHUXCS M0 OCBOEHHUIO TUCIHIJIMHBI

MeTtouka npenojaBaHus JaHHON JUCHUIUIMHBI MpEoaaraeT YTeHue JIeKIUi, MpoBeIeHue
MPAKTUYECKHUX 3aHATHH, TPYIIOBBIX W WHIWBHIYATLHBIX KOHCYJIBTAIIUH 110 OTACIBHBIM (Hanboee
CIIOKHBIM) CHEUPUISCKUM TpodiieMaM TUCHUILIMHEL [IpegycMoTpeHa caMocTosTenbHas padoTa
CTYJICHTOB, a TaK)Xe IMPOXOXKJICHHUE ATTCCTAIIMOHHBIX HWCIBITAHUN MPOMEKYTOUYHOH 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, TIOCJICIOBATSIIbHO (DUKCHPOBATh OCHOBHBIC ITOJIOXKCHHS, 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 NUCLUMIUIMHBI Ha JIEKIMSIX M caMoCTosATeNbHO. 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 IOJTYYCHHbIC HaBBIKM JJISl PELICHUS PeabHBIX
MPUKJIAHBIX 33]1a4

[Tpu u3yyeHUH AUCUUIUIMHBI UCTOJIb3YIOTCSI HHTEPAKTUBHBIE METOAbI 00yUYeHus, HanpuMmep,
JEKUMSI-BU3YyaIU3allusl, MpeArnojaramnas nojadyy Marepuaiga C HCIOJIb30BAHUEM TEXHUYECKUX
CPEICTB OOyUEHUs C KPATKUMHU KOMMEHTApHUSIMH IEMOHCTPUPYEMBIX MaTepuaioB (Mpe3eHTalui).

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

9.1. Ilepeuenv UHGOPMAUUOHHBIX MEXHOI02UN, UCHONLIYEMBIX NPU OCYULECMEIEHUU
obpazoeamenvnozo npoyecca

—  DJIEKTPOHHBIE 00Pa30BATEIIBHBIE PECYPCHI;

—  HUCIOJIBb30BaHUE CIIANA-TIPE3CHTALH;

— MHTEPaKTHBHOE O0IlleHHEe C OOydyalolMMUCA M KOHCYJIbTHUPOBAHHE IOCPEACTBOM
WHTepHeT, UCIob3ysl COLMANbHBIE CETH, CIEIMATM3UPOBaHHbIE IPOTpaMMBbl (HarpuMep, Zoom), a
TaKKe 2JIEKTPOHHOM I1OYTHI;

—  HCIIOJIb30BaHME AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON CPEIbl.

9.2. Ilepeuenv npocpammnozo obecneuenHus, UCHOIL3YEMO20 RNPU OCYULECHIGTEHUU
obpazoeamenvHozo npoyecca

IIpy oOCBOEHMHM JUCHMUIUIMHBI  MCIOJB3YETCS  JUIEH3MOHHOE 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 3JEKTPOHHBIMU TaOJHMIIAMM, HPOrpaMMHBIE CpEICTBa
pelaKTUPOBAHMS U IEMOHCTPALIUH MTPE3CHTALHI);

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

10. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

Ha Ka(be;[pe umeercs 4 aAyaAuTopuun IJid NpOBCACHUS JICKIIMOHHBIX U IMTPAKTHYCCKUX 3aHITHH.
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