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1 Hean u 3aga4un y4eOHOM TN CHUIITTHHBI

Lenpto aucuMIUIMHBL «AnreOpa W TeoMeTpus» sBiIsercs (GopMHpOBaHHE Yy OyIyHIHX
CIELIMAJIMCTOB 3HAHUNW U YMEHMS NIPUMEHATh MaTEMaTUUYECKUN anmnapar 1 MaTeMaTH4eCKUE METO/bI
IIpY aHaJIM3€, YIPABICHUM U INPOrPAMMHMPOBAHMM COBPEMEHHBIX CHUCTEM, OCBOCHUE METOJOB
MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS U aHAIN3a HHPOPMALIMOHHO-TEXHUYECKUX CHUCTEM.

OcHoBHasl 3amaua Kypca «AureOpa M TreoOMETpus» 3aKII0YaeTcs B Pa3BUTHM Yy CTYICHTOB
COBPEMEHHBIX ()OpPM MaTEMaTHUECKOTO MBIIUIEHUS U YMEHHs CTaBUTb, UCCIIEAOBaTh U pELIATh
CJIOXKHBIE 3a7]a4M IPOIPaMMHUPOBAHNUs, BO3HUKAIOIIKE HA IIPAKTUKE.

2 TpeﬁoBaHnﬂ K pe3yJibTaTaM O0CBOCHHUA NTUCHUIIJINHBI

[Tponiecc n3yueHus: AUCIUILIMHBI HATIPaBIIeH Ha POPMHUPOBAHUE CISAYIONTUX KOMITETEHITUH:

OIIK-1 — CnocobeH NPHUMEHSATh €CTECTBCHHOHAYUYHBbIC W OOIICHH)KCHEPHBIC 3HAHHUS, METOJBI
MaTEMaTHYECKOTO aHaIM3a U MOJICITHPOBAHHUS, TEOPETUIECKOTO U IKCIIEPHUMEHTAIILHOTO HCCIICIOBAHUS B
podhecCHOHaABbHON AeSITENFHOCTH.

[Inanupyemble pe3ynbTaThl OOy4YEHHS MPU U3YUYEHUU AUCHUILTUHBI, COOTHECEHHBIE C
TUTAHUPYEMBIMU Pe3yJIbTaTaMi OCBOCHUSI 00pa30BaTEIILHOM MPOTrPaMMBbl, IPEACTABICHBI B TAOIHUIIE.

Tabmuma — [Inanupyemble pe3ynbTaThl O0YUCHHS TPH U3YYCHUH JAUCIUTLUINHBI, COOTHECEHHBIC
C YCTaHOBJIEHHBIMHU B IIpOrpaMMe OakanaBpuaTa HHAUKATOPAMU JOCTHUKEHHS KOMITETEHINN

Kon [Inanupyemsblie Kon u | Ilnanupyemslii pesynbTaT | Kog
KOMIIETEHIINM | Pe3yNIbTaThl OCBOEHHs | HAMMEHOBaHHE | OOYYeHUS 0 JUCLHUIUTNHE MOKa3aTes
00pazoBaTeIbHOM MHINKATOPa OCBOCHHSA
IIPOTPaMMBbI JIOCTHKEHUI
OIlK-1 Cnocoben mpumensts | U/-1 onk-1 3Harhb: 3(OIIK-1)1
€CTECTBEHHOHAYYHbIC U | 3HAET OCHOBBI | — OCHOBHbIE METO/BI
oOIIenHXeHEepHBIS BBICHICH COBPEMEHHOW JIMHEHMHOU U
3HaHUS, METO/IbI MaTeMaTHKH, BEKTOpDHOM  anreOpsl U
MaTeMaTHYECKOTO (1076371978 AQHAJINTUYECKONH TE€OMETPHH,
aHanu3a u OCHOBBI U HUX BO3MOXHOCTH I
MOJIETTUPOBAHMUS, BBIUMCIIUTEIBH | PEIICeHHA CIOXKHBIX 3aJad
TEOPETHUECKOTO U Ol TEXHUKH M | MPOTrPaMMHUPOBAHUA.
9KCHEPUMEHTAIILHOTO POrpaMMHUPOB
HCCIIEIOBAHUS B aHUs YMmern: VY(OIIK-1)1
npodeccuoHaNBHOM — BBITIOJIHATH OCHOBHBIE
NeSITeNbHOCTH MaTeMaTU4YeCKHe pacueThl,
COCTaBJISITh U PeIIaTh
aJIeKBaTHbBIE

MaTeMaTHYECKHe MOJISITH
peaybHBIX TPOLIECCOB,
aJIaliTUPOBATh PEIICHHS JUTS
BBIUMCIIUTEIbHON TEXHUKU.
Baaners: B(OI1K-1)1
— OCHOBHBIMH (haKTaMH,
MOHATHUAMHU, ONIPEACICHUAMN
" TCOpEMaMU U3Yy4aCMbIX
paseloB, aJropuTMaMH
PELICHUS THITOBBIX
anredpandecKux u
TeOMETPUUCCKHX 33/1a4.

3 MecTo IMCUMIVIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NPOrpaMMbl
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VYyeOHas AUCIUIUTHHA «ANTeOpa U TEOMETPUS» SABISICTCS AUCITUTUTMHONW 0053aTeIbHON YacTH B
CTPYKType OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBI, €€ U3YUYCHUE OMUPACTCS Ha Kypce MaTeMaTHKU
CpeaHEN IKOJIbI

Teopernueckre 3HaHUS M MPAKTUICCKUE HABBIKHA, CPOPMUPOBAHHBIC y CTYJICHTOB B MPOIECCE
M3y4YeHUs AUCIHUIUTMHBI «AJTreOpa M TCOMETPHUS», SIBISIFOTCA 0a30BBIMHM MPH M3YyUYEHUU JAWCITUTUIHH
«MaremaTtudeckuii aHaJIu3, «/Iuckpernas MaTeMaTuKay, «Metonanl OIITUMU3AIUN Y,
«Inddepennuanbabie U pa3HOCTHBIC YPAaBHEHUS.

4 Coaep:xkanue JUCHUNIMHBI

4.1 Temamuueckuii ni1an OUCYUNIUHDL
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1 2 3 4 5 6 7 8 9
Tema 1  «BBemenwe. Marpuunsie | 10 6 2 4 4 | Ompoc,
OOBEKTHI» peuienue
3a1aq
Tema 2 «Anredpandeckue Oneparim 10 6 2 4 4 | Onpoc,
peleHue
3a1a4
Tema 3 «Onpenenurenn» 11 7 3 4 4 | Onpoc,
peleHue
3a7a4
Tema 4 «IIponsBeneHne BEKTOPOB» 11 7 3 4 4 | Onpoc,
peuienue
3aja4
Tema 5 «IIpsimast Ha TUTOCKOCTI 11 7 3 4 4 | Ompoc,
peieHue
3aj7a4
Tema 6 «llmockoctn wu mpsimeie B | 11 7 3 4 4 | Ompoc,
MIPOCTPAHCTBE peieHue
3ag1a4
Tema 7 «IIpeobGpa3zoBaHuUs TIOCKOCTI 11 7 3 4 4 | Ompoc,
peleHue
3aga4
Tema 8 «Cucrtemsl JTUHEeWHbIX | 13 9 4 5 4 | Ompoc,
areOpanvecKux ypaBHEHUI» peleHue
3aja4
Tema 9 «JIuHelHOE TPOCTPAHCTBO» 13 9 4 5 4 | Onpoc,
peleHue




1 2 3 4 5 6 7 8 9
3amadq
Tema 10 «JIuneiinple 3aBHCHMMOCTH B | 13 9 4 5 4 | Ompoc,
JMHEHHOM MPOCTPAHCTBEY pelieHue
3amaq
Tema 11 «Henuneiinoie 3aBucuMocTH B | 13 9 4 5 4 | Ompoc,
JUHEHHOM MPOCTPAHCTBEY peleHue
3ag1a4
Tema 12 «EBKIHI0BO IPOCTPAHCTBOY 13 9 4 5 4 | Ompoc,
pemienue
3aga4
Tema 13 «YHUTapHOE IPOCTPAHCTBOY» 13 9 4 5 4 | Onpoc,
pemienue
3amaq
Tema 14 «Henuneiinbie o0BekThl Ha | 13 9 4 5 4 | Ompoc,
TTOCKOCTH pelieHue
3amaq
Tema 15 «Henuneitnpie o0bvexkTel B | 14 9 4 5 5 | Ompoc,
MIPOCTPAHCTBE peleHue
3a1aq
OK3aMeH 36
Bcero 216 | 119 | 51 68 61 36
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1 2 3 4 5 6 7 8 9
Tema 1  «BBemenwe. Marpuunsie | 13 1 1 12 | Omnpoc,
00BEKTBI» peieHue
3a1a4
Tema 2 «Anrebpandeckue omeparimy 12 12 | Omnpoc,
peleHue
3a1a4
Tema 3 «Onpenenurenn» 14 2 1 1 12 | Omnpoc,
peleHue
3a1a4
Tema 4 «IIponsBeneHne BEKTOPOB» 13 1 1 12 | Omnpoc,
peleHue
3amadq
Tema 5 «IIpsimast Ha TIOCKOCTI» 13 1 1 12 | Omnpoc,
peleHue




1 2 3 4 5 6 7 8 9
3aja4
Tema 6 «llmockoctn wu mpsimele B | 14 2 1 1 12 | Omnpoc,
MPOCTPAHCTBE pelieHue
3aj7a4
Tema 7 «I[IpeoOpa3zoBaHus MIIOCKOCTH 14 2 1 1 12 | Omnpoc,
pelieHue
3ag1a4
Tema 8 «CucreMsl JUHeHHbIX | 14 2 1 1 12 | Omnpoc,
anreOpanvecKux ypaBHCHHI peleHue
3ag1a4
Tema 9 «JIuHeliHOE IPOCTPAHCTBOY» 14 2 1 1 12 | Omnpoc,
peleHue
3aga4
Tema 10 «JIuneitnpie 3aBucumoctn B | 14 2 1 1 12 | Omnpoc,
JTUHEHHOM MPOCTPAHCTBE pelieHue
3aja4
Tema 11 «Henunelinsie 3aBucumoctd B | 14 2 1 1 12 | Omnpoc,
JMHEHHOM MPOCTPAHCTBEY pelieHue
3aja4
Tema 12 «EBKIHI0BO IPOCTPAHCTBOY 14 2 1 1 12 | Omnpoc,
pelieHue
3aja4
Tema 13 «YHUTapHOE IPOCTPAHCTBOY 15 2 1 1 13 | Omnpoc,
peleHue
3a7a4
Tema 14 «Henuneitaple oO0BeKTHI Ha | 15 2 1 1 13 | Omnpoc,
TTOCKOCTH pelieHue
3aja4
Tema 15 «Henuneiinbie o0BekTHI B | 14 1 1 13 | Omnpoc,
MPOCTPAHCTBE pelieHue
3aj1a4
OK3aMeH 9 9
Bcero 216 | 24 | 10 14 183 9

4.3 Cooepircanue oucuyuniaunol

Tema 1 «BBenenune. MaTpuuHnbie 00beKThI»

Jlexyus

[Ipeamer, oOBekT, menu W 3amauyM AUCHUIUIMHBL. [Iporpamma Kypca, ee peaiusaius BO
BpeMmeHu. TpeboBaHus K UTOrOBOM aTTecTanuu. Jluteparypa.

OcHosHble nousamus memvl: HAIPABICHHBIE OTPE3KH, ONPEIEICHUE MHOYKECTBA BEKTOPOB,
JMHEWHas 3aBUCUMOCTb BEKTOPOB, 0a3Hc, KOOPIUHATHI BEKTOpa B Oasuce, NeMCTBUS C BEKTOpPaMH B
KOOPJMHATHOM IPEJICTABIIEHNH, IEKapTOBA CUCTEMAa KOOPJIUHAT, NU3MEHEHHE KOOPAMHAT IIPU 3aMEHE
6a3uca 1 Hayajia KOOp/MHAT.

IIpakmuueckoe 3anamue
Dopma 3ansmust: pewiernue munogolx 3a0au
3aoanus: NeNe 231-255 u 461-522 u3 [2]

Tema 2 «Aaredpandyeckue onepanumw»

Jlexyus

Anrebpa MHOXecTB. Anrebpandeckue onepanuu, cBoiicrsa. Teopema Kenu. Pemerka. I'pynmbt
n xonbia. Hopmanpabie Tpynmel. M3omopdusm. Koiblo MHOTOWIEHOB OT OJHOW TEPEMEHHOU
MHorowieHsl OT HeCKOJbKMX mnepemeHHbIX. [lome. CpoiictBa mnoned. Ywucnosesie mnosda. [lome
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pallMOHAIBHBIX YMCEN KaK MHHUMAaJIbHOE TIOJIEBOE€ pACIIUPEHUE KOJbIA IENbIX YHUCE.
[IpencraBineHne pamMOHATBHBIX YHUCENT OOBIKHOBEHHBIMH M JIECATHYHBIMU npobsmu. Cucrema
NeHCTBUTENBHBIX uucel. [lone KOMIUIEKCHBIX uucen. AnreOpawdeckas 3aMKHYTOCTh —ITOJISI
KOMIIJICKCHBIX YHCE.

OcHogHble nowsmusi memvl: MHOKECTBO, PEIIeTKa, H30MOp(hU3M, moJie.

IIpakmuueckoe 3anamue
Dopma 3ansmust: pewierue munoesix 3a0au
3aoanus: NeNe 1.1-1.10. na ctp.11, 2.1.-2.10. Ha ctp. 22 u3 [3].

Tema 3 «Onpenenurenn»

Jlexyus

Onpenenurenu BTOPOro, TpeTbero W N-ro mopsinkoB. CBoiictBa ompenenutenei. CrocoOs
BBIYHCIICHUSI.

OcHognbie nousimusi memvl: ONPEICIUTENb.

Hpakmuqecme 3anamue
@OPMCI SAHAMUA. peuterHue munoeovlx 3a0ay

3aoanus: NeNe 222-224, 383-390 u3 [2].

Tema 4 «IIpousBeneHne BEKTOPOB»

Jlexyus

OproronanbHoe mnpoekTHupoBaHue. CKaJlIpHOE NPOU3BEJIECHUE BEKTOPOB U €ro CBOMCTBA.
BripaskeHue cKaJsipHOro NMPOU3BEACHMS B KOOpAUHATaX. BEKTOpHOE NMPOU3BENEHUE BEKTOPOB U €TI0
CBOcTBa. BplpakeHHe BEKTOPHOIO IMPOU3BEACHUS B KoopAauHaTtax. CMellaHHOE NpPOU3BEICHUE.
BelpaskeHue CMEIIaHHOTO IPOU3BEACHHUA B KOOpAMHATax. J[BOWHOE BEKTOPHOE IIPOU3BEICHUE.
3ameuaHusi 00 UHBaPUAHTHOCTH ITPOU3BEACHUN BEKTOPOB. I '€OMeTpHYeCKUil CMBICII.

OcHo6Hble noHAMUSA meMbl: CKaJsAp, CKAIIPHOE IPOMU3BEICHHME, BEKTOPHOE IPOU3BEACHHUE,
IIPOU3BEICHAE BEKTOPOB.

Hpaxmuuecxoe 3anamue
@OpMCl SAHAMUA peuteHue munoevlx 3a0ay

3aoanus: NeNe 256-285 u3 [2].

Tema S «IIpsimast HA JIOCKOCTH»

Jlexyus

VYpaBHeHHE IPAMOI MPOXOAAIIEH Yepe3 3aJaHHYI0 TOUYKY B HaIllpaBJICHUU 33JJaHHOTIO BEKTOpA.
YpaBHeHHE MPSAMON IPOXOAAILNEH Yepe3 3aJaHHYK0 TOUYKY IEPIEHIUKYISAPHO JaHHOMY BEKTODY.
VYpaBHEeHHE TIpsIMOM TPOXONAIIEH Yepe3 JBE 3aJaHHbIX Toukh. OOmiee ypaBHEHHE TPSIMOM.
Hopmanbnoe ypaBHeHue npsMoi. Ilapamerpuueckoe ypaBHEHHE NpsAMOU. PaccTosiHMe OT TOYKH 10
psAMoH. PaccTosiHue Mexay napajieabHbIMU IPSIMBIMH.

OcHogénbie nousimusi memvl: IpsAMasi, ypaBHEHUE IPIMOM.

IIpakmuueckoe 3anamue
Dopma 3ansmus: pewiernue munogolx 3a0au
3aoanus: NeNe 63-127 u3 [2].

Tema 6 «IlnockocTn U NpsAMbIE B NIPOCTPAHCTBE»

Jlexyus

PaznnuHble ypaBHEHMsI IUIOCKOCTH M NPAMON B IPOCTpaHCTBE. B3auMHOe pacnosokxeHue
MPSIMOM M TUIOCKOCTU. PaccTOsHUA OT TOYKH 10 MJIOCKOCTH, MEXAY NapajuIeIbHbIMU TUIOCKOCTSMH.
[Tepecedenue maockocTeu, NPsIMOM U MIIOCKOCTH.



Ocrosnble NOHAMUS MeMbl: MJIOCKOCTb, YPAaBHCHHUC ITJIIOCKOCTH.

IIpakmuueckoe 3anamue
Dopma 3ansmust: pewierue munoeslx 3a0au
3aoanus: NeNe 287-343 u3 [2]

Tema 7 «IIpeodpa3zoBanus NJI0OCKOCTH

Jlexyus

[Mpoussenenne marpui. Omepatopsl U (QyHKImHOHANBEL. OTOOpaXKeHUST W MPeoOpa3OBaHUS
1ockocTy. JIMHelHble omepaTropbl Ha IUIOCKOCTH. A¢¢duHHBIE NpeoOpa3oBaHUs M UX CBOWCTBA.
OproroHanbHbIe Tpeodpa3zoBanus MIOCKOCTH. [ToHsATHE TPYyIIIBL.

OchosHble noHsamus memul. MaTpULa, ONEpaTopbl, (PYHKIIMOHAIIBI, TPYIIIA.

Ipaxmuueckoe 3ansimue
Dopma 3aHAMUA: peulenie MUNosblX 3a0ay
3aoanus: NeNe 399-419 u3 [2].

Tema 8 «CucreMbl JIHHEHHBIX aJredpandecKux ypaBHeHH D)

Jlexyus

CucremMbl JTHHEHHBIX ypaBHEHUH. PelieHue cucrteM IMHEHHBIX YpaBHEHHH € KBaJpaTHOMN
matpuueid. Meronel Kpamepa, 'aycca, oOpatHoil marpuiibl. CUCTEMbl JMHEMHBIX YPAaBHEHHUH C
HeKBaJpaTHOW Matpuuel. basucHoe pemienue cuctembl. YacTHoe perieHue cucteMbl. CHUCTEMBbI
COBMECTHbBIE U1 HECOBMECTHBIE, CUCTEMBI OIpesielieHHble U HeonpeaeneHnble. Teopema Kponekepa-
Kanemnu.

OcHognbie nonsimusi memvl: CUCTEMA, JINHEWHOE YPAaBHEHUE, PEILICHUE CUCTEMBI.

Hpaxmuuecxoe 3anamue
@OpMCl SAHAMUA peuteHue munoevlx 3a0ay

3aoanus: NeNe 439-460 u3 [2].

Tema 9 «/IuHeiiHOe POCTPAHCTBOY

Jlexyus

Ompenenenue JUHEHHOTO MPOCTpaHCTBA. JIMHEWHAass 3aBUCHMOCTh, pa3MEpPHOCTh U 0Oa3uc B
JUHENHOM mnpocTpaHcTBe. [lonMHOXECTBa JMHEWHOrO IpocTpaHcTBa. Omnepanuu ¢ JIEMEHTaMu
JMHENHOTr0 MPOCTPAHCTBA B KOOPAMHATHOM Ipe/icTaBieHuu. M3oMophu3M TMHENHBIX TPOCTPAHCTB.

OcHogéHble noHamusi memvl. JIMHEHHOE NPOCTPAHCTBO, ONEpPALUU C IJIEMEHTAMHU JIMHEHHOIO
MIPOCTPAHCTBA.

Ipaxmuueckoe 3ansamue
Dopma 3aHamus: peulerue Mmunosvlx 3a0a4
3aoanus: NeNe 462-522 u3 [2].

Tema 10 «JIuHeliHbIe 32aBUCMMOCTH B JINHEHHOM IPOCTPAHCTBE»

Jlexyus

JIuneitnbie oneparopsl. JeicTBHS ¢ TMHEHHBIMU oneparopaMu. KoopinHaTHOE TTpEACTaBICHUE
JUHEWHBIX omeparopoB. OOnacTe 3HaueHWH M SAPO JIMHEHHOro omeparopa. VHBapuaHTHbIE
MOANPOCTPAaHCTBA M COOCTBEHHBIE BEKTOphl. CBOIlCTBa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX
3HayeHui. JInHelHbple GyHKIMOHAIBI.

OcHosHble nouamus memvl: JIAHEVMHBIE ONEPATOPBI, WHBAPUAHTHBIE IOJIPOCTPAHCTBA,
JMHEWHBIe (YHKIIMOHAIIBI.

Hpakmuqecme 3aramue



Dopma 3anamus: peuternue Munosvlx 3a0a4
3aoanus: NeNe 523-561 u3 [2].

Tema 11 «HenuHeiiHbIe 3aBUCUMOCTH B JIMHEHHOM NPOCTPAHCTBE»

Jlexyus

bununeitnple  Qynkumonansl. KBagpatuunble ¢yHkuuonansl. HMccnemoBaHue — 3Haka
KBaIpaTHYHOTO  (YHKIMOHANA. VIHBapWaHThl JIMHUHA BTOPOTO TOPSOKA HA  IJIOCKOCTH.
DKcTpeMallbHbIE CBOMCTBA KBaJIpaTUUHBIX (yHKIMOHAJOB. [lonununeitnble GyHKIIMOHATIBL.

Ocnoguble nouwsmusi memvl. OUTUHEHHBIC (YHKIMOHAJBI, KBaApaTU4YHBIC (YHKIIMOHAIIBI,
WHBAapUAHTHI, MOJTUINHEHHbIE ()YHKIIMOHATIBI.

Ipaxmuueckoe 3ansimue
Dopma 3aHAMUA: peulenie MUNosvlx 3a0ay
3aoanus: NeNe 593-600 u3 [2].

Tema 12 «EBKJINI0BO NPOCTPAHCTBO»

Jlexyus

Omnpenenenue U OCHOBHBIE cBOMCTBA. OpTOHOPMUPOBaHHKIHN Oa3uc. OproroHanusanus 6asuca.
KoopaunatHoe mpencraBieHue CKaasipHOTO MpousBeAeHHs. OpTOroHalbHBIE MAaTPHUIBI B
€BKJIMJIOBOM MpocTpaHCcTBE. OpTOroHajabHbIE [JOMOJHEHHUS W OpPTOrOHAJIbHBIE MPOECKUUU B
eBKJIIMJIOBOM  TipocTpaHcTBe. CompsiKeHHBIE  ONEPAaTOphl B €BKJIMJIOBOM  IPOCTPAHCTBE.
CamoconpsikeHHble onepaTopbl. OpTOrOHaIbHBIE OIIEPATOPHI.

Ocnoéuvie nouamusi memvl. EBKINAOBO IPOCTPAHCTBO, OPTOTOHAIBHOCTh, Oaswuc,
CaMOCOMPSKEHHBIEC OTIEPATOPHI.

Ilpakmuueckoe 3ansmue
Dopma 3anamusi: peutenue munosvix 3a0a4
3aoanus: NeNe 562-592 u3 [2].

Tema 13 «YHUTapHOE IPOCTPAHCTBO»

Jlexyus

Onpenenenne yHUTApHOTO IPOCTPaHCTBA. JINHENWHbIE OnepaTopsl B YHUTAPHOM ITPOCTPAHCTBE.
OpMHUTOBBI ONEPATOPbl. DPMUTOBBI (QYyHKIMOHANBL. CpeqHee 3HAYEHHUE U JAMUCIEPCHUS SPMHUTOBA
onepartopa. COOTHOLIEHHE HEONPEECIEHHOCTEN.

OchosHble NOHAMUA MeMbl: YHUTAPHOE IMPOCTPAHCTBO, HPMUTOBBI ONEPATOPbI, 3PMHUTOBBI
(GYHKIMOHAJIBI, TUCTIEPCHSL.

Ipaxmuuecxoe 3anamue

Dopma 3aHAMUA: MUHUKOHDEPEeHYUSL.

Ipumepnvie memol 00K1A008:
— Onpeoenenue yHUmMapHo20 NPOCMpPancmaa.
— Jluneiinvlie onepamopwvi 8 YHUMAPHOM NPOCMPAHCMEeE.
—  Opmumoswsl onepamopeol.
—  Opmumosnvl hyHKYUOHAbL.
— Cpeonee 3Hauenue u oucnepcusi 3pMumo8a onepamopa.
— CoomnoweHue neonpeodeieHHoCmel.

Tema 14 «HeqnHeliHbIe 00bEKTHI HA ITIOCKOCTH

Jlexyus

JIluauu Ha muiockoctu. [lopsnok. Kpusbie BToporo nopsaka. Kinaccudukanus KpuBbsIX BTOPOTO
nopsaka. KaHoHnueckuil BUA ypaBHEHUH BTOporo mnopsaka. [IpuBeneHne K KaHOHMYECKOMY BUIY



ypaBHEHHMI BTOporo mopsaka. Dmiunc. ['umnepbona. [lapabona. BeipoxkaeHHBIE KpPHBBIE BTOPOTO
MOPsAJKA.

OcHognble noHamus membl. MOPSIOK, KAHOHWYECKUI BUJA YpaBHEHUS, 3JUIMIC, runepdoia,
napabosia, BBIPOXKIEHHbIE KPUBBIE.

Hpakmuqecme 3aramue

Dopma 3ansimusl; peuteHue munosulx 3a0ay
3aoanus: NeNe 130-207 [2].

Tema 15 «Henuneiinbie 00beKTHI B IPOCTPAHCTBE»

Jlexyus

JIuHUM W TOBEPXHOCTHM B MpocTpaHcTBe. LmimHApUYecKne W KOHUYECKHE MOBEPXHOCTH.
[ToBepxHocT BTOpOro mopsiika B MpocTpaHcTBe. KoHWYecKHe CeUeHHS.  DIUTUIICOU.
OnHOMONOCTHBIA  THIEPOOJION . JIBYMOJOCTHBIM THUHEPOOTON. DIUTMNITHYECKHA TapabosIon/I.
I'unepOonuueckuit mapadonons. Beiposk1eHHBIE TOBEPXHOCTH.

OcHosHble noHamusi memvl. TIOBEPXHOCTb, JJUIMIICOMUJ, THUIepOONona, mapaboIonI,
BBIPOKJIEHHAs IOBEPXHOCTb.

Hpakmuqecme 3anamue
@OPMCI SAHAMUA. peulterHue munoeovlx 3a0ay

3aoanus: NeNe 345-382 u3 [2].
Konmponvnas paboma.

CPC
N3ydyenune yueOHoll mutepatypsl [1], [2], [3], KOIJIOKBUYMBI, pelIEHUE 3aJay IO TeMaw,
MOJIFOTOBKA K KOHTPOJIbHBIM paboTaM, MOATOTOBKA K IK3aMEHY.

5 YuyeOHO-MeTOAUYeCKOe o0ecTieueHue 11 CAMOCTOSITeIbHOI padoThl 00y4alOIINXCH

B nienoM BHeayauTOpHAs caMOCTOsITENbHASI paboTa CTYJ€HTa NPU U3YUYE€HUHU Kypca BKIIOYAET B
ceOs1 creayromye Buabl paboT:

— TmpopaboTka (M3y4eHHE) MaTepUasIoB JICKITUH;

—  YTEeHHE H MpopaboTKa PEKOMEHIOBAaHHON OCHOBHOM U JOTIOJTHUTEIHHON JTUTEPATYPHI,

— TOATOTOBKA K MPAaKTHYECKUM (CEMHHAPCKUM) 3aHSATHUSM;

— TOHUCK U IpopaboTka MarepuasioB U3 HTepHET-pecypcoB, IEPUOINYECKON MeyaTH;

— BBIIIOJIHEHHE [JOMAIIHUX 3aJaHuil B (QopMe TBOPYECKUX 3aJaHUN, KeWc-CTaauu,
JOKJIaJI0B;

—  TOATOTOBKA MPE3EHTALMN JIJISl WILTFOCTPALN TOKJIA/10B;

— BBIIIOJIHEHHWE KOHTPOJIBHOM paboThl, €ciau MpeAycMOTpeHa Y4YeOHBIM IUIaHOM
JTUCIUIUINHBL,

— TMOJArOTOBKa K TEKYIIEMYy M HTOrOBOMY (TPOMEXYTOYHAsl aTTeCTalusl) KOHTPOJIO
3HAHUH MO TUCHUILIINHE (9K3aMEH).

OcHOBHast JI0JI1 CaMOCTOSITENIbHOM pabOThl CTYAEHTOB NPUXOJUTCS Ha MPOpadOTKY
PEKOMEH/IOBAHHOM JIUTEPATypbl C LENbI0 OCBOCHMSI TEOPETHUECKOTO Kypca, IOATOTOBKY K
MPAKTUYECKUM (CEMUHAPCKUM) 3aHATHUSAM, TEMAaTHKa KOTOPHIX MOJIHOCTHIO OXBATHIBAET COJIEpPIKaHUE
Kypca. CamocTosTenbHas paboTa Mo MOATOTOBKE K CEMUHAPCKUM 3aHATHUAM MPEAINOoJaraeT yMeHHue
paboTaTh ¢ epBUYHON MHPOpMaIUEii.

10



6 @oHA OUEHOYHBIX CPEACTB /JIsi INPOBeJeHHUS] MPOMEXKYTOYHOH AaTTecTaAlMU
o0y4aromuxcs Mo JUCIUNIHHE

6.1 Cmpykmypa ¢honoa oyenounvix cpeocmse

@DOoH/T OLIEHOYHBIX CPEJCTB Ul MPOBEACHUS MPOMEKYTOUHOM aTTECTAUU OOYYAIOIIMXCS 10
TUCIHUIUIMHE «AJreOpa W TeOMETpHs» IPEJACTaBICH B MPWIOKCHHH K padodeld mporpamme
IUCLHUILIMHEL ¥ BKIIFOYAET B ceOs:

—IepeYeHb KOMIICTCHIIMA C yKa3aHUEM JTaroB MX (OPMUPOBAHHS B IPOILECCE OCBOCHHS
o0Opa3oBaHMS NIEPEYCHb KOMIICTCHIIMN C YKa3aHHEM JTAIlloB UX (POPMHUPOBAHUS B MPOIIECCE OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI;

— OIMCaHMWE TMOKa3aTeJIed M KPUTCPUEB OICHUBAHUSA KOMIIETCHIIMH Ha Pa3MYHBIX 3Talax uX
(hopMUPOBaHHMSI, OTIMCAHUE IIKAJI OIICHHUBAHHUS;

— TUIIOBBIC KOHTPOJIbHBIC 33aJaHHs WM MaTepUaibl, HEOOXOIMMBIC JUIS OICHKH 3HAHHHU,
yYMEHUH, HaBBIKOB M (WJIHM) OMNbITa JEATCIBHOCTH, XapaKTEPU3YIOIIUX I3Tambl (HOPMUPOBAHHMS
KOMIICTCHITUH;

— METOJMYCCKUE MaTepHalibl, OMPEACSIONINE MPOIEAYPhl OlCHUBAHHUS 3HAHWHA, YMEHUH,
HABBIKOB U (MJIM) OIBITA ICATEILHOCTH, XapaKTEPU3YIOIIUX dTAIbl (OPMUPOBAHKS KOMIICTCHIIN.

6.2 Ilepeuens 60npocos K nPOMeEHCymouHol ammecmayuu.

1. Omnpepenutenb U UX OCHOBHBIE CBOMCTBA, BBIYMCIICHHUE.
Matpulibl ¥ [eHCTBUS HaJl HUMH.
3. Cucrembl IMHEHHBIX aTreOpandeckux YpaBHEHUI U OCHOBHBIC METOJIbI X PEIICHHS:
— Meron Kpamepa;
— METOJ] 00paTHOM MaTPHIIBL;
—Meron [Maycca.
Panr matpuuel. HaxoxxaeHnue panra MaTpull.
Teopema Kponekepa—Kanenu. Penienre npon3BOIbHBIX CUCTEM JIMHENHBIX YPABHEHHIA.
CucTeMbl TMHEWHBIX OJHOPOJIHBIX YpaBHEeHUH. DyH/1aMeHTaIbHAasl CUCTEMa PELICHUH.
CucreMbl KOOpIUHAT.
BekTophb! Ha MIIOCKOCTH U B IPOCTPAHCTBE.
OcCHOBHBIE BEKTOPHBIE ONEPALINH.
10 [Tonsatue n-mepHoro Bekropa. BekropHoe npoctpancTBo. PasmepHocTs u 6a3uc. Ilepexon
K HOBOMY 0asucy.
11. CkanspHoe mNpoOM3BENEHHE BEKTOPOB M €ro CcBoiicTBa. BrlpakeHne cKaiasipHOro
MIPOU3BEACHUS B KOOpAUHATAX.
12. BekrtopHOEe TpOM3BEAECHUE BEKTOPOB M €ro CBOICTBAa. BbIpakeHHEe BEKTOPHOTO
IIPOU3BEACHUS B KOOpAUHATAX.
13. CwmemanHoe npou3BeACHHUE.
14. JluneitHpie onepatopsl. JIeHCTBUS ¢ TUHEHHBIMU OIEPATOPAMH.
15. KoopauuaTHOe mpeicTaBieHe JUHEHHBIX ONepaToOpOB.
16. OGrnacTh 3HaUEHUH U SIPO TMHEHHOTO OIepaTopa.
17. CobcTBeHHBIE BEKTOPHI U COOCTBEHHbIE 3HaYEHUSI JIMHEHHOT 0 orepaTopa.
18. MuBapuaHTHBIE TOAMIPOCTPAHCTBA M COOCTBEHHBIE BEKTOPHI.
19. CgpoiicTBa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAYCHHI.
20. JluneliHble GYHKIMOHAIBI.
21. Ad¢dunnable npeoOpa3oBaHUs U UX CBOWCTBA.
22. OproroHanbHBIC MPEOOPA3OBAHMS TUIOCKOCTH.
23. IlonsiTe TpynmbL.

N

©oN A
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24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

KBagparuunsie Gopmel.

bununeiiable GyHKIIMOHATIBI.

KBagparuunsie ¢pyHKknoHamnsl. MccnenqoBanne 3HaKa KBaIpaTUYHOTO (PYHKIMOHAA.
[Monmunuueitable QyHKIIMOHAIIBI.

JleneHue oTpes3Ka B JaHHOM OTHOUICHHUHU.

EBkinoBo npoctpanctBo. OnpeseneHne 1 OCHOBHbIE CBOMCTBA.

OpronopMupoBaHHbIi 6a3zuc. Oproronanu3anus 6asuca.

OpToroHanbHble MaTPULbl B €BKJINOBOM IIPOCTPAHCTBE.

OproroHanbHbIe JOMOJHEHNUS U OPTOTOHAJIbHBIE IPOEKLIUU B €BKJINIOBOM IIPOCTPAHCTBE.
ConpsiKeHHBIE OIIEPaTOPbl B €BKJIMI0BOM IIPOCTPAHCTBE.

CamocornpsikeHHbIE onepatopbl. OpTOroHaIbHbIE ONIEPATOPHI.

VYHutapHoe npoctpaHcTBo. Omnpenenenue. JluHeilHble omnepaTopbl B YHUTapHOM

MIPOCTPAHCTBE.

36.

OpMHUTOBBI OMEpaTOpbl. DPMUTOBBI (PyHKIHMOHANBL. CpenHee 3HAUYGHHWE U JIUCHEPCUS

IPMHUTOBA OIIEPATOPA.

37.

38.

YpaBHeHHE NPSAMOI HA TIIIOCKOCTH:
— of1ee ypaBHEHHE MPSIMOI;
— IIPOXOZAILEH Yepes3 JBE TOUKH;
— IIPOXOJIILEH Yepe3 3aJaHHYI0 TOUKY B JIJAHHOM HAIIPaBIICHUH;
— IPOXOJIIIEH Yepe3 JaHHYI0 TOUKY U UMEIOIIEH JaHHYI0 HOpMaJlb;
— ypaBHEHUE NPSIMOI B OTPE3KaX;
— IIapaMeTPUUYECKOE YpaBHEHUE NPSMON;
— MPOXOJIAIIEH Yepe3 3aJaHHYI0 TOUKY C 3alaHHBIM YTJIOBBIM KO (HUITUEHTOM;
— HOPMAJIBHOE YPABHEHUE MPSMOU.
PaccrossHme oOT TOYKM 1O TpPsAMONM, TOYKA IEPECEUYEHUs MPSAMBIX, Yroldl MEXIy

MEPCCCKAINNUMUCH IMTPAMBIMUA, PACCTOAHUC MCIKAY MapaJlJICJIIbHBIMHA IIPSAMBIMHU.

39.
40.

41.

Jlenenue oTpe3Ka B JAHHOM OTHOIIICHUHU.
VYpaBHEHHE MIJIOCKOCTH B POCTPAHCTBE:
— of1iee ypaBHEHHE TUIOCKOCTH;
— IPOXOsIIeH Yepe3 TPU 3a/laHHbIe TOUKH,
— IpOXOAsIel yepes3 ABe 3aJaHHbIe TOUKHU MapajlieIbHO BEKTOPY;
— IPOXOsIIEH Yepe3 TOUKY NapaieIbHO JBYM BEKTOpaM;
— IPOXOsIIeH Yepe3 TOUKY U UMEIollee 3aJaHHYI0 HOPMallb;
— ypaBHEHHE IIOCKOCTH B OTPE3KAX;
— HOpMaJIbHOE YpaBHEHHE MJIOCKOCTH.
PaccrostHre OT TOYKM 10 TUIOCKOCTH, JIMHUS TEPECCUCHUS TUIOCKOCTEH, YO MEXITy

IIOCKOCTAMU, PACCTOSAHUEC MCKAY IapaJJICIIbHBIMU IJIOCKOCTSAMMU.

42.

Kpussie BTOporo nopska:
— 3JUIHTIC;
— runepooa;
— mapa0ona.

43. TloBepXHOCTH BTOPOTO MOPSIJIKA.
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7 PexoMeHyemasi Jiuteparypa

7.1 Ocnoenan numepamypa

1. T'opromkun A.Il. Anrebpa u reomerpus. YueOHoe 1mocobue I HampaBICHHUS OATOTOBKH
09.03.04 (231000.62) «IIporpammuas uHxeHepusi» B Tpex yactsax rpud YMO IlerpomaBioBck-
Kamuarckuii: Kamuarl TV, 2015 r.

1.2 /lonoanumensnan aumepamypa

2. Knerenuk JI.B. COopHuk 3amay o ananutudeckoi reomerpun, — CI16.: [Tpodeccus, 2003

7.3 Memoouueckue yKazanus no oucuyuniuHe

3. Kapnoymenko M.O. Anre6pa u reomerpus. - [Iporpamma Kypca U METOIUYECKUE YKAZAHUS
K M3Y4YEHUIO AMCLUMIUIMHBI Uil CTyJAeHTOB HarpasieHus noarotoBku 09.03.04 «lIporpammuas
UHXeHepus» ouHo GopMbl 00ydenus [lerpomnasnoBck-Kamuatckuii, 2019.

8. Meroguyeckue ykazaHusi AJ1s 00y4ar0IuXcs M0 OCBOCHUIO THCHUIINHBI

Metoauka npenojaBaHus JIaHHOM NUCUUIUIMHBI MPEANOoiaraeT YTeHUE JIEKLIMH, IPOBEACHHE
IIPAKTUYECKUX 3aHATHH, IPYNIOBBIX U UHIMBUAYAIbHBIX KOHCYJIbTALUH MO OTAENBHBIM (Hauboiee
CIIO)KHBIM) crnienuduyecknuM mpobiieMam auciuIuinHbl. [IpegycmMoTrpena camocrosTenbHas pabota
CTYICHTOB, a TaKX€ IPOXOXKIEHUE AaTTECTAMOHHBIX MCIIBITAHUM NPOMEKYTOUYHOM arrecTaluu
(aK3aMeH).

JlekuMyM  TOCBSIIAIOTCS  PACCMOTPEHHMIO  OCHOBHBIM  IOHSATHSIM, Hamboiee  BajkKHBIX
TEOPETUYECKUX BOMPOCOB. B Xone JEKIMH CTyAEHTaM CIIEAYyeT NOATOTOBUTH KOHCIEKTHI JICKIIHN:
KpaTKo, CXEMaTH4YHO, IIOCJIEJOBAaTENbHO (UKCUPOBaTh OCHOBHBIE IOJOXEHMS, BBIBOBI,
(bopMyInUpoBKH, 0000IIEHNS; TOMEYaTh Ba)KHBIE MBICIHU, BBIJCNATH KIIOYEBBIE CIIOBA, TEPMHUHBL;
0003HAYUTh BONPOCHI, TEPMHUHBI, MaTepHal, KOTOPBHIH BBI3BIBAET TPYAHOCTH, IOMETUTh U
MOMBITaThCS HAaWTH OTBET B pPEKOMEHIyeMol muTeparype. Ecim camocTosiTensHO HE ynaeTcs
pa3o0parbcsi B MaTepuasie, He0OOXOAUMO C(HOPMYIMPOBAaTh BONPOC U 3aJaTh IPENoJaBaTeNll0 Ha
KOHCYJIbTAIlH, Ha IPAKTUYECKOM 3aHSATHH.

Ilenpro mpoBeleHMS NPAKTUYECKUX 3aHATHM SBISETCSA 3aKpEIUICHWE 3HAHWM CTYIEHTOB,
MOJIYyYEHHBIX MMM B XOJ€ H3Y4YEHMS] TUCLUIUIMHBI Ha JIEKIMSIX M caMocTosTeNbHO. Bo Bpems
IIPAKTUYECKUX 3aHATUN pEIIAOTCs 3aJadd [0 pacCMaTpUBAEMBIM B Kypce JIEKIMH Temawm,
MIPUMEHSITCSI OCHOBHBIE MOHATHUS, TEOPEMBI, CBOMCTBA. CTYJEHT JOJKEH Hay4dyuTCs peuarb 0a30Bble
33a4d [0 KaKJOW TeMe, a TaKKe IPHUMEHATH IIOJyYEHHBIE HaBBIKU JUISl PEIICHUS pPeaIbHBIX
MPUKJIaHBIX 3324

[Ipu m3ydeHUM JUCHUMIUIMHBI UCHOJIB3YIOTCS MHTEPAKTUBHBIE METOIbI OOY4YEHHs, HAIpPHUMED,
JEKIUA-BU3YyaIU3alysl, MpeAnoaraomas noaady Marepuaja C HCHOJb30BaHUEM TEXHMYECKHUX
cpeAcTB 00y4YeHHsI ¢ KpaTKMMU KOMMEHTApUsMHU JIEMOHCTPUPYEMBIX MaTepHaioB (IIPe3eHTaINH).

9. IlepeyeHb HWH(OPMALMOHHBIX TEXHOJIOIMH, HCHOJb3YyeMbIX IPH OCYLIECTBJICHHH
o0pa3oBaTeIbHOIO0 TMpoHecca MO0 AUCHHUINVIMHE, BKJIKYasi IMepedYeHb IPOrpaMMHOIO
o0ecrieyeHUst M HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM

9.1. Ilepeuenv uHGOPMAUUOHHBIX MEXHONO2UI, UCHOIBIYEMBIX HPU OCYUWLECMEIeHUU
oopazoeamenvHo20 npoyecca

—  DJIEKTPOHHBIE 00Pa30BATEIIbHBIC PECYPCHI;

—  HCIIOJIB30BaHUE CIAWI-TIPE3EHTALINN;
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— WHTEPaKTUBHOE OOIIeHHEe C OOydYalomMMHUCS U KOHCYJIbTHPOBAHHE IOCPEICTBOM
HHTepHeT, UCOoab3ysl COLMAJIBHBIE CETH, CIIELMAIIM3UPOBAHHBIC IIPOTPAMMBI, @ TAKXKE dJIEKTPOHHOU

ITOYTHI;

—  HUCIIOJIb30BaHUE AIEKTPOHHOU HH()OPMALIMOHHO-00pa30BaTEIbHOM CPEIbI.

9.2. Ilepeuenv npozpammnozo obdecneuenus, UCHOIBL3YEMO20 NPU OCYULECHEIAEHUU
obpazoeamenvno2o npoyecca

3.

[Ipy  ocBOEHMM  JAMCUUIUIMHBI  HCIOJB3YETCS  JIMIIEH3MOHHOE  MPOrpaMMHOE
obecrieueHue:

orepanoHHble cucteMbl Astra Linux (uam uHas onepanyoHHasi CUCTeMa, BKIIOYSHHAs
B PEECTP OTECUECTBEHHOTO TPOTrPAMMHOTO 00ECIIeUeHUs);

KOMIUIEKT o¢ucHbix mnporpamm P-7 Oduc (B cocraBe TEKCTOBOTO IpoIEccopa,
nporpaMMbl  pabOTBI  C  BJIGKTPOHHBIMH ~ TaOJMUIIAMH, MPOrpaMMHBIE CpPEACTBa
pPEeIaKTUPOBAHUS U IEMOHCTPAIIMH ITPE3EHTAIHI);

mporpamMmma MnpoBCpKHU TCKCTOB HA NPEAMET 3aMMCTBOBAaHUA «AHTHIUIarHaT.

10. MaTepuajibHO-TeXHUYECKOe ol0ecnedeHne JUCIUNINHBI

Ha kadenpe umeercs 4 ayautopuu 1Jist MPOBEACHUS JIEKIIMOHHBIX U MPAKTUYECKUX 3aHSATUH.
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