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1 Hean n 3aga4un y4eOHOM M CHUIITTHUHbBI

Henpto aucuumiuHbl  «Anrebpa W reoMmMeTpusi» sBiIsercs (GopMupoBaHHE Yy Oyaymux
CIIEIMATIMCTOB 3HAHUHA M YMEHHUS NPHUMEHITh MaTeMaTHYeCKUH ammapar ¥ MaTeMaTHYECKHE METOJIbI
IIpU aHaln3€, YIPABICHUU K IIPOrPAMMHUPOBAHUU COBPEMEHHEBIX CHCTEM, OCBOCHHUE METOJOB
MaTeMaTH4eCcKOro MOACITHPOBAHHS U aHAN3a HHPOPMAIIMOHHO-TEXHHYECKUX CUCTEM.

OcHoBHas 3amaya Kypca «Anrebpa M TEOMETpHsS» 3aKIIOYaeTCsl B PA3BUTUU y CTYAEHTOB
COBPEMECHHBIX ()OPM MAaTEMAaTHYECKOTO MBIIUICHUS M YMEHHS CTaBHTh, WCCIEIOBaTh M pELIaTh
CJIO’KHBIC 3371a4¥l IPOTPAMMHPOBAHNSI, BOSHUKAIOIIME HA TIPAKTUKE.

2 TpeGoBaHus K pe3yJIibTATAM OCBOCHHUS JTUCIHUIIIUHbBI

IIponiecc n3yueHust JUCUMIUIMHBI HAlIpaBJieH Ha (OPMUPOBAaHHUE CIIEIYIOUINX KOMIIETEHIIHMMA:

OIIK-1 — CnocobeH NpUMEHATh €CTECTBEHHOHAYYHBIE W OOLICWH)KEHEPHBIE 3HAHUS, METOJBI
MaTeMaTHYeCKOro aHallu3a U MOJAEIMPOBAHUS, TEOPETUYECKOIO M SKCIEPUMEHTAIbHOTO HCCIIEIOBAaHUS B
npodeccroHanbHOMN eSATEeNbHOCTH.

[Inanupyemble pe3ynbTarbl OOY4YeHMs] MNP HU3YYEHUM JUCLUIUIMHBL, COOTHECEHHBIE C
IUTAHUPYEMbBIMH pe3yJIbTaTaMi OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl, IPEICTaBIECHbI B TA0IHLIE.

Ta6Jmua — HnaHpreMme PE3yIbTAaThI 06yquI/1$[ IIpUu U3y4CHUU NUCHHUIIIINHBI, COOTHCCCHHBIC C

YCTAaHOBJICHHBIMU B ITPOrpaMMe 6aKaJIaBpI/IaTa HHAWKATOpaMu JOCTHUIKCHU A KOMHGTCHHI/Iﬁ

Kon [Inanupyemsblie Kon u | [Inmanupyemsrit  pesynbtar | Kog
KOMIIETEHIINM | pe3yJbTaThl OCBOEHHS | HAMMEHOBaHKHE | OOydYeHHs MO AUCIUILIHHE MOKa3aTes
00pazoBaTeIbHOM MHINKATOPa OCBOCHHSA
IIPOTPaMMBbI JIOCTHYKEHUI
OIlK-1 Cnocoben mpumensts | U/-1 onk-1 3HaTh: 3(OIIK-1)1
€CTECTBEHHOHAYYHbIC U | 3HATH: — OCHOBHBIE METObI
OO0IIEHHKEHEPHBIE 3HAaeT OCHOBBI | COBPEMEHHOM JIMHEHHOW W
3HAHUSI, METOJIbI MaTeMaTHKH, BEKTOpHOH  anrebpsl
MaTeMaTHYECKOTO (1076371978 AQHAIUTUYECKONH TeOMETPHH,
aHanu3a u BBIYUCIUTEIbH | U HMX BO3MOXKHOCTH ISl
MOJIETTUPOBAHMUS, Of TEeXHUKM M | pPEIIeHHs CJOXHBIX 3ajad
TEOPETHUECKOTO U MPOrpaMMHUPOB | MPOTPAMMHUPOBAHUSI.
9KCHEPUMEHTAIBHOTO | aHUS
HCCJIEIOBAHUS B Ymern: V(OIIK-1)1
npodeccHnoHaNbHOM — BBITIOJIHATH OCHOBHBIE
NeSITeNbHOCTH MaTeMaTHYECKUE PacyueThl,
COCTaBJISITh U PEIIaTh
aJIeKBaTHBIE
MaTEeMaTHYECKUE MOIEITH
peaJIbHBIX MPOIIECCOB,
aJanTHPOBATh PEILICHUS IS
BBIYUCIUTEIHHON TEXHUKH.
Baaners: B(OI1K-1)1
— OCHOBHBIMH (paKTamH,
MOHSATHSIMH, OTIPE/ICTICHUSIMH
Y TEOpEMaMU U3y4aeMBIX
paszesos, aropuTMaMH
PELICHHS THIIOBBIX
anreOpandecKux u
reOMETPHUYECKHX 3ajau.

3 MecTo IMCUMIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHONH NPOrpaMMbl
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VYuebnas aucnurinHa «Anredpa W TeOMETpHs» SBIsAETCA 00s3aTeIbHON TUCIUIUIMHOW B
CTPYKTYpE OCHOBHOM 00pa3oBaTeIbHOI MpPOTrpaMMBbl, €€ U3ydeHue Oa3upyeTcsi Ha Kypce MaTeMaTUKH
CpeAaHel IIKOJIbI.

Teopernueckue 3HaHHS W TPAKTHYECKHUE HABBIKK, COOPMUPOBAHHBIE y CTYACHTOB B TPOIECCE
M3y4YeHUs TUCHUIUIMHBI «AnreOpa W TeOMETpHs», SIBISIOTCS 0a30BBIMH NMPU W3YYECHUU TUCIUTLINH
«JluckperHast MaTeMaTuKa», «MeTobpl ONTUMH3AIHIY, «Teopusi aBTOMATOB U (JOPMATBHBIX SI3BIKOBY.

4 Coaep:xanue JUCHUNIMHBI

4.1 Temamuueckuit nian OUCUUNTIUHBL
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1 2 3 4 5 6 7 8 9
Tema 1 «BBenmenme. Marpuunsie | 13 8 3 4 6 | Ompoc,
00BEKTBI» peleHue
3a1aq
Tema 2 «AnreOpanveckue oreparimy 13 8 3 4 6 | Ompoc,
penienue
3a1aq
Tema 3 «Onpenenurenn 13 8 3 4 6 | Ompoc,
peuienue
3a1aq
Tema 4 «[Ipou3sBeneHre BEKTOPOB) 13 8 3 4 6 | Ompoc,
peleHue
3a1aq
Tema 5 «IIpsimast Ha TIOCKOCTI 13 8 3 4 6 | Ompoc,
peleHue
3ag1a4
Tema 6 «llnockoctu wu mnpsmbele B | 13 8 3 4 6 | Ompoc,
MIPOCTPAHCTBE peleHue
3amaq
Tema 7 «IIpeoOpa3oBaHUs IIOCKOCTH» 13 8 3 4 6 | Ompoc,
peieHue
3amaq
Tema 8 «Cucremsl suHewnbx | 15 | 10 3 5 6 | Ompoc,
areOpanvyecKux ypaBHEHHUID peieHue
3ag1a4
Tema 9 «JIuHeliHOE TPOCTPAHCTBOY» 15 | 10 3 5 7 | Ompoc,
pemieHue
3aga4




1 2 3 4 5 6 7 8 9
Tema 10 «JIuneiinsle 3aBucumoctd B | 15 | 10 4 5 7 | Ompoc,
JUHEHHOM MPOCTPAHCTBEY pelieHue
3a1a4
Tema 11 «Henuneiinbie 3aBucumoctu B | 16 | 10 4 5 7 | Ompoc,
JMHEHHOM TIPOCTPAHCTBE pemienue
3a1a4
Tema 12 «EBKINIOBO IPOCTPAaHCTBOY 16 | 10 4 5 7 | Ompoc,
pemienue
3a1a4
Tema 13 «YHUTapHOE IPOCTPAHCTBOY 16 | 10 4 5 7 | Ompoc,
pemienue
3amaq
Tema 14 «Henuneiineie o0bekThl Ha | 16 | 10 4 5 7 | Ompoc,
TIOCKOCTH pelieHue
3a1aq
Tema 15 «Henuneitapie o60wvexktet B | 16 | 10 4 5 7 | Ompoc,
MIPOCTPAHCTBE peleHue
3a1aq
OK3aMeH 36
Bcero 252 | 36 | 51 68 97 36
4.2 Temamuueckuii na1an OUCYUNIUHBL O]13 3A0YHOU PopMbL 00yUeHUA
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1 2 3 4 5 6 7 8 9
Tema 1 «BBenenue. MaTpudnbie 15 |1 1 14 Ompoc,
O00BEKTHDY perieHne
3aj1a4
Tema 2 «Anredpandeckue oneparium» 14 14 Omnpoc,
pelieHue
3a1a4
Tema 3 «Onpenenurenn» 16 |2 1 1 14 Omnpoc,
pelieHue
3aj1a4
Tema 4 «IIponsBeneHne BEKTOPOB» 15 |1 1 14 Omnpoc,
peuieHue
3aj1a4
Tema 5 «IIpsimas Ha TUIOCKOCTU 15 |1 1 14 Ompoc,
peleHue
3aj1a4




Tema 6 «I110CKOCTH U TIPSIMBIC B 16 |2 1 1 14 Ompoc,
MPOCTPAHCTBE» perieHue
3aj1a4
Tema 7 «I[IpeoOpazoBaHus IIOCKOCTH 17 | 2 1 1 15 Omnpoc,
perieHue
3a1a4
Tema 8 «CucTeMbl THHEUHBIX 17 |2 1 1 15 Ompoc,
anreOpanvecKux ypaBHEHHUI perieHue
3amaq
Tema 9 «JIuHeltHOE TPOCTPAHCTBO» 17 | 2 1 1 15 Omnpoc,
pelieHue
3amaqy
Tema 10 «JInHelHbIC 3aBUCHMOCTH B 17 |2 1 1 15 Ompoc,
JUHEHHOM MPOCTPAHCTBEY pelieHue
3aj1a4
Tema 11 «HenuHeiiHbIE 3aBUCIMOCTH B 17 |2 1 1 15 Ompoc,
JMHEHHOM TIPOCTPAHCTBE perieHue
3aga4y
Tema 12 «EBKIHI0BO IPOCTPAHCTBOY 17 |2 1 1 15 Ompoc,
perieHue
3aga4y
Tema 13 «YHuTapHO€ MPOCTPAHCTBO» 17 | 2 1 1 15 Omnpoc,
perieHue
3ama4y
Tema 14 «Henunelinbie 00bEKTHI HA 17 |2 1 1 15 Ormpoc,
TTOCKOCTH pelieHue
3ama4y
Tema 15 «HenuneitHble 0OBEKTHI B 16 |1 1 15 Ompoc,
MIPOCTPAHCTBE pelieHue
3ama4y
DK3aMeH 9
Bcero 252 |24 |10 |14 219 9

4.3 Cooepircanue oucyuniunsl

Tema 1 «BBenenune. MaTpuunbie 00beKTbD»

Jlexyus

[Ipenmer, 00bEKT, LIeNH U 3a7a4uu AMCUUILIMHBL. [Iporpamma Kypca, ee peanu3anusi BO BpEMEHHU.
TpeboBanust k UTOroBoit arrecranuu. Jluteparypa.

OcHo6Hble NnOHAMUA meMbl: HANpPaBIEHHBIE OTPE3KH, OIpPEJEICHUE MHOXECTBAa BEKTOPOB,
JMHEWHas 3aBUCHMOCTb BEKTOPOB, 0a3uc, KOOPJHMHATHI BEKTOpa B Oasuce, JAEHCTBHUS C BEKTOpaMHU B
KOOPJMHATHOM IIPEJCTaBICHUM, JAEKapTOBa CUCTEMAa KOOPJIMHAT, U3MEHEHUE KOOPJIMHAT MPHU 3aMEHE
6a3uca 1 Hayaja KOOp/MHAT.

IIpakmuueckoe 3anamue
Dopma 3ansmusl: pewierue munogwix 3a0au
3aoanus: NeNe 231-255 u 461-522 u3 [2]

Tema 2 «Aaredpandyeckue onepanumw»

Jlexyus

Anrebpa MHOXecTB. Anredpanydeckue onepanuu, cBoiictsa. Teopema Kenu. Pemerka. ['pynmsl u
konbeiia. Hopmanbnele rtpymmel. M3omopdusm. KombIllo MHOTOUYJICHOB OT OJHOW TEpEeMEHHOM
MHorouneHsl OT HECKOJAbKMX nepeMeHHbIX. Ilome. CpolictBa mnosiell. Yucnossle mnonsa. Ilone
palMOHAIBHBIX YUCENI KaK MAHUMAJIbHOE I0JIEBOE PACIIMPEHHE KOJbLA LenblX yucel. [Ipeacrasnenne
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palluOHAJIBHBIX YUCCJI OOBIKHOBEHHBIMHU U JACCATHYHBIMHA l[pO65IMI/I. Cucrema JIEHCTBUTEIIHLHBIX YHCEIL.
ITone KOMIJIEKCHBIX YHCE. Anre6pa1/1quKaﬂ 3aMKHYTOCTbD IIOJISI KOMITIJICKCHBIX YHCEII.
OcHrosnble NOHAMUSL MeMbl: MHOXCCTBO, pCUICTKA, I/I3OMOp(1)I/I3M, IIOJIC.

IIpaxmuueckoe 3anamue
Dopma 3ausimus: peuieHue munosuix 3a0ay
3aoanus: NeNe 1.1-1.10. nva ctp.11, 2.1.-2.10. Ha ctp. 22 u3 [3].

Tema 3 «Onpenenurenn»

Jlexyus

Omnpenemurenm  BTOPOro, TpeThbero u N-ro mopsigkoB. CBoiicTBa ompenenurencii. CrocoOb
BBIYHCIICHUSI.

OcHognbie nousmusi membvl: ONPEICIUTENb.

HpakmuquKoe 3anamue
@OPMCI SAHAMUA. peulerHue munoeovlx 3a0ay

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

Tema 4 «IIpousBeneHne BeKTOPOB»

Jlexyus

OproronanbHoe mpoekThpoBaHue. CKalsipHOE TIPOU3BEIACHHE BEKTOPOB U €ro CBOMCTBA.
BelpaskeHue CKansipHOro NpOM3BEACHMsI B KOOpAMHATax. BEeKTOpHOE Ipou3BeneHHE BEKTOPOB U €ro
cBOMcTBa. BrIpakeHHE BEKTOPHOIO NPOU3BEIEHUS B KoopauHaTax. CMelIaHHOE NPOU3BEEHUE.
BelpakeHue CMEIIaHHOTO IIPOU3BENECHUA B KOOpAMHATaxX. JIBOIHOE BEKTOPHOE IPOU3BEACHUE.
3ameuaHusi 00 UHBAPUAHTHOCTH IIPOU3BEAECHUN BEKTOPOB. I '€OMETpHYECKUI CMBICII.

OcHo6Hble noHamusi membvl: CKaJsIp, CKaIspPHOE IPOU3BEIEHUE, BEKTOPHOE IPOU3BEICHHUE,
IIPOU3BEICHNE BEKTOPOB.

Hpakmuttecxoe 3anamue
@opma SAHAMUA peuteHue munoevlx 3a0ay

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

Tema S «IIpsimast Ha JIOCKOCTH»

Jlexyus

YpaBHEHHE NPSIMONM NPOXOIAIIEH Yepe3 3aJaHHYI0 TOUYKY B HAIIPABICHUM 33JJaHHOTO BEKTOPA.
YpaBHeHHE MpsAMON IPOXOAAINECH Yepe3 3aJaHHYK TOYKY IMEPIEHIMUKYISIPHO JAHHOMY BEKTODY.
VYpaBHeHue NpsMO TPOXOSIIEH Yepe3 ABe 3aJaHHbIX Touku. O01Iee ypaBHeHue npsmoil. HopmansHoe
ypaBHeHue npsamoil. I[lapamerpudeckoe ypaBHEHHE IpsAMOM. PaccTrositHue OT TOYKM JO MPSAMOM.
PaccrosiHne Mexny napasuielbHbIMA MPSMBIMHU.

OcHognbie nonsamus memvl: IpsAMas, ypaBHEHUE NPSIMOI.

IIpakmuueckoe 3anamue
Dopma 3ansmusl: pewierue munogwix 3a0au
3aoanus: NeNe 63-127 u3 [2].

Tema 6 «IlnockocTn U NpsiMbIE B NIPOCTPAHCTBE»

Jlexyus

PasnuuHble ypaBHEHUs IUIOCKOCTH U IPSIMOM B IIPOCTPAHCTBE. B3auMHOE pacrooKeHue mpsaMoin
U IUIOCKOCTH. PaccTosHMs OT TOYKM [0 IUIOCKOCTH, MEXJIy MNapajuIeIbHbIMA IIJIOCKOCTSIMU.
IIepecedyenue I0CKOCTEN, MPSMOM U TUIOCKOCTH.

OcHoénbie nonamus memvl. TNIOCKOCTb, YPABHEHUE TUIOCKOCTH.



IIpaxmuueckoe 3anamue
Dopma 3ausmus: peuieHue munosuix 3a0ay
3aoanus: NeNe 287-343 u3 [2]

Tema 7 «IIpeodpa3oBanusi NJI0OCKOCTID)

Jlexyus

[MpousBenenne Matpum. Oneparopel U (GyHKIUOHANBL. OTOOpakeHHS H MPEoOpa3OBAHM
I1ockocTu. JIuHeliHbple omepatopbl Ha IUIOCKOCTH. AdQuHHBIE NpeoOpa3oBaHUs M HMX CBOWCTBA.
OproroHanbHbIe Tpeodpa3zoBanus IOCKOCTH. [ToHATHE TPYyIIIIBL.

OchosHble noHAmus memvl. MaTpULa, ONepaTopbl, (PYHKIIMOHAIIBI, TPYIIIA.

Tpaxmuueckoe 3ansmue
Dopma 3ansimusl: peuteHue munosulx 3a0ay
3aoanus: NeNe 399-419 us [2].

Tema 8 «CucreMbl JIHHEHHBIX aJredpandecKux ypaBHeHH D)

Jlexyus

Cucrembl JMHEMHBIX YypaBHEHUW. PeleHue cucTeM JMHEHHBIX YpaBHEHUM C KBaApaTHOM
matpuueid. Meroasl Kpamepa, [Maycca, oOparHoil Marpuubl. CHCTEMbl JMHEHHBIX YPaBHEHHH C
HEKBaJpaTHOW Marpuued. basucHoe pemenue cuctembl. YactHoe pemieHue cuctembl. CucTEMBbI
COBMECTHBIE M HECOBMECTHBIE, CHCTEMBI OIPEIEICHHBIE M HeolpeneneHHsle. Teopema Kponekepa-
Kanemnu.

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

HpakmuquKoe 3anamue
@OPMCI SAHAMUA. peulterHue munoeovlx 3a0ay

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

Tema 9 «/IuHeiiHOE POCTPAHCTBO)

Jlexyus

Ormpenenenue JMHEHHOTO TpOCTpaHCTBA. JIMHEWHash 3aBUCHMOCTH, Pa3MEPHOCTh M 0a3uc B
JUHENHOM mnpocTpaHcTBe. llogMHOXecTBa nMHENHOro mnpocTpaHcTBa. Onepanuu € 3JIEMEHTaMHU
JIMHEIHOTr0 MPOCTPAHCTBA B KOOPAMHATHOM MPECTaBlIeHUH. M130MOppU3M IMHEWHBIX TPOCTPAHCTB.

OcHosHble noHamus memvl: JTUHEHHOE NPOCTPAHCTBO, OMNEpalMy C JJIEMEHTAMH JIMHEWMHOTO
MIPOCTPAHCTBA.

IIpaxmuueckoe 3ansamue
Dopma 3ausimus: peuieHue munosulx 3a0ay
3aoanus: NeNe 462-522 u3 [2].

Tema 10 «JIuHeliHbIe 32aBUCMMOCTH B JIHHEHHOM IPOCTPAHCTBE»

Jlexyus

JIuneitnpie oneparopsel. JlelcTBUs ¢ JIMHEHHBIMU ornepaTtopamMu. KoopauHatHoe mpeacTaBlieHHE
JUHEWHBIX omeparopoB. OO0macTh 3HaYeHMH W AApO JMHEHHOro omnepatopa. VHBapHaHTHbBIE
MOANPOCTPAaHCTBA U COOCTBEHHbIE BEKTOphl. CBOWCTBa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX
3HayeHul. JInHelHbple GyHKIMOHAIBI.

OcHosHbie nonsamus memol: TMHENHBIE ONIEPATOPBI, THBAPUAHTHBIE MTOANPOCTPAHCTBA, TUHEHHBIE
(YHKITMOHATIBL.

Tpaxmuueckoe 3ansmue
Dopma 3ausmus; peuteHue munosulx 3a0ay
3aoanus: NeNe 523-561 u3 [2].



Tema 11 «HenuHeiiHbIe 3aBUCUMOCTH B JIMHEHHOM MPOCTPAHCTBE»

Jlexyus

bununeitnple  dynkuuonansl.  KBagpartuunesle — dyHKIMoHanbl.  MccnepoBaHue — 3Haka
KBaJIpaTUYHOTO (yHKIMOHATa. IHBapuaHTHI JIMHUI BTOPOTO MOPSIKA HA IUIOCKOCTU. DKCTPEMATbHBIE
CBOICTBa KBaipaTHUHbIX (pyHKIIMOHANOB. [lonunuHeiiHbie (GyHKIIMOHATIBL.

OcHoguble nousmusi memvl: OWIMHEWHbIC (QYHKIIMOHAIBI, KBagpaTUYHbIC (HYHKIIMOHAIIBI,
WHBApPUAHTHI, MOJTUIMHEHHbIE () YHKIIMOHATIBL.

Hpakmuqecme 3aramue

Dopma 3ansmusl; peuteHue munosulx 3a0ay
3aoanus: NeNe 593-600 u3 [2].

Tema 12 «EBKJINI0BO NPOCTPAHCTBO»

Jlexyus

Omnpenenenre U OCHOBHbIE CBoOMcTBa. OpTOHOpPMHpOBaHHBIA Oazuc. OproroHanuzamus Oasuca.
KoopaunatHoe mpencraBieHrue CKajasipHOro rnpousBeneHus. OpToroHaJbHbIE MATPUIIBI B €BKIUIOBOM
npocrpanctBe. OpTOroHalbHBIE JIONMOJHEHWS W OPTOTOHAJIbHBIE MPOEKUUMU B  EBKIHUJI0BOM
npoctpanctBe. CompspKeHHBIE OMEpPaTopbl B €BKIMAOBOM MpocTpaHcTBe. CamocCOIpshKEHHBIE
oneparopsl. OpTOroHaJIbHbIE OIIEPATOPBI.

Ocnoeuvie  nowsamus  memvl:  EBKIMIOBO  IPOCTPAHCTBO, OPTOTOHAJIBHOCTb,  0Oa3uC,
CaMOCONPSKEHHBIEC OTIEPATOPHI.

Tpaxmuueckoe 3ansmue
Dopma 3ansmusl: peuteHue munosulx 3a0ay
3aoanus: NeNe 562-592 u3 [2].

Tema 13 «YHUTApHOE NPOCTPAHCTBO»

Jlexyus

OmnpeneneHne yHUTApHOTO MPOCTPAHCTBA. JIMHEHHBIE OnepaTopbl B YHUTapHOM IIPOCTPAHCTBE.
OpMHUTOBBI ONepaTopbl. ODpPMUTOBBI (QyHKIMOHANBL. CpeaHee 3HAUEHHE M JUCIEPCHS SPMHUTOBA
onepartopa. COOTHOLIEHHE HEONPEAECIEHHOCTEN.

OchosHble noOHAMUA meMbl. YHUTApPHOE IPOCTPAHCTBO, SPMUTOBBI OIEPATOPHI, 3PMHUTOBEI
(GYHKLIMOHAJIBI, TUCTIEPCHSL.

Ipaxmuuecxoe 3anamue

Dopma 3aHAMUA: MUHUKOHBEPEHYUSL.

Ipumepnvie memol 00K1a008:
— Onpeoenenue yHUMapHo20 RPOCMpPancmaa.
— Jluneiinvle onepamopwi 8 yHUMAPHOM NPOCMPAHCMEE.
—  Opmumoswsl onepamopeol.
—  Opmumoswvl hyHKYUOHAbL.
— Cpeonee 3Hauenue u Oucnepcusi 3pMumosa onepamopa.
— CoomnoweHue neonpeodeieHHoCmell.

Tema 14 «Henuneiinbie 00beKThI HA IJIOCKOCTID)

Jlexyus

Jluauu Ha mnockoctu. [lopsimok. Kpusbie Broporo mopsinka. Knaccudukaius KpuBBIX BTOPOTO
nopsaaka. KaHonumueckuil BuA ypaBHEHMM BTOporo mnopsiaka. [IpuBeneHue K KaHOHMYECKOMY BUIY
ypaBHEHUN BTOpOro mopsnka. Omaunc. [umepborna. Ilapabona. BwipoxkaeHHBIE KpPUBBIE BTOPOTO
MOPsAKA.



OchosHble nouamus memvl: TIOPAJOK, KAHOHMYECKHH BHJ ypaBHEHHA, JIUIMIC, TuIepOoa,
napaboJia, BBIPOKICHHbIE KPUBBIE.

Hpakmuqecme 3aramue

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

Tema 15 «Henuneiinbie 00beKTHI B IPOCTPAHCTBE»

Jlexyus

JIluHuM W TNOBEPXHOCTH B HpocTpaHcTBe. llunMHApHYecKHMe KW KOHUYECKHE ITOBEPXHOCTH.
[ToBepxHocTH BTOpOTrO nopsiika B npoctpancTBe. Konnueckue cedenus. Jmumncoui. OAHOMOTOCTHBIN
runepbononn. JIBymonocTHBIM THUMEpOOSIon . DIIUNTHYeCKUi mapabonoun. [ 'umepOomnyeckuit
napabonion 1. BepokIeHHBIC TOBEPXHOCTH.

OcHogHble nouamusi memsl: MOBEPXHOCTD, IJUTUIICOU, TUIIEPOOIION, MapaboIona, BEIPOKICHHAS
TTOBEPXHOCTb.

HpakmuquKoe 3arnamue
@OpMCl SAHAMUA. peulerHue munoeovlx 3a0ay

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

Koumponvnas paboma.

CPC
Wzyuenmne yueOnoit mmrepatypsl [1], [2], [3], KOJUIOKBHYMBI, pelIeHHE 3agad IO TeMaw,
MOJIFOTOBKA K KOHTPOJIbHBIM paboTaM, MOATOTOBKA K IK3aMEHY.

5 YuyeOHO-MeTOoAU4YeCKOe o0ecnieyeHue IS CAMOCTOSITeIbHOI padoThl 00y4arOIIUXCH

B nenom BHeaynuTopHas caMoCTOsATElIbHasE paboTa CTyAEHTa MpU U3YYEHHH Kypca BKIIOYAET B

ceOs1 creayromme Buabl paboT:

— TmpopaboTka (M3y4eHHE) MaTeprasoB JICKITUH;

—  YTeHHE U MpopaboTKa pEeKOMEHI0BAaHHONH OCHOBHOW U JIOTIOJHUTEIBLHOM JINTEPATYPHI;

— TMOATOTOBKA K MPAaKTUYECKUM (CEMUHAPCKUM) 3aHATHSIM;

—  TIOMCK U IpopaboTka MareprainoB u3 MlHTepHeT-pecypcoB, NepruoJuiecKoi nevyary;

— BBINIOJIHEHUE JOMAallHUX 3aJaHuil B (opMe TBOPYECKHX 3a/JlaHui, KeHc-CTaauu,
JIOKJIaJI0B;

—  IOATOTOBKA MPE3EHTALMN JUUIS WUTFOCTPALMH JTOKJIA0B;

—  BBINIOJIHEHUE KOHTPOJIBHOM pPalOThI, €clM MPEeayCMOTpPeHa Y4YEOHbIM IUIAHOM
JTUCIUIUINHBL,

—  TOArOTOBKA K TEKYLIEMY U HTOTOBOMY (IIPOMEKYTOUHAs aTTECTallns1) KOHTPOJIIO 3HAHUIM
M0 JUCLUIUIMHE (9K3aMEH).

OcHOBHast JI0JII  CaMOCTOSITENIbHOM  pabOThl  CTYJIEHTOB MPUXOJUTCS HAa MpopaboTKy
PEKOMEH/IOBAHHOM JIUTEpAaTyphl C LENbI0 OCBOEHHS TEOPETHUYECKOTO Kypca, MOATOTOBKY K
MPAKTUYECKUM (CEMHHAPCKUM) 3aHSATUSM, TEMaTHKa KOTOPBIX IMOJHOCTHIO OXBAThIBAET COJEpIKAHUE
Kypca. CamocTosiTenbHas paboTa MO MOJArOTOBKE K MPAKTUYECKUMCKUM 3aHSATHSAM IpEAIoiaraet
yMeHHe paboTaTh ¢ IEPBUYHON HHPOpMAIHEH.

6 ®oHI OLEHOYHBIX CPEACTB IJIA NMPOBEACHHS NMPOMEKYTOYHON aTTECTAllMM 00YYAIOIIMXCH
10 IUCHHUILIHHE

6.1 Cmpykmypa ¢honoa oyenounvix cpeocme
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@OH/I OICHOYHBIX CPEACTB Ul IMPOBEACHUS IMPOMEKYTOUHOM aTTecTallud OOYYaIOIIUXCS I10
JWCIHIUTIHE «AJreOpa U reOMeTpHs» MPEACTaBICH B IPUIOKEHHU K pabodei mporpaMMe AUCIIHILUTAHEL
Y BKJIIOYAET B ceO:

—IepeYCHb KOMIICTCHIIMI C YKa3aHHEM OJTaloB HX (OPMHUPOBAHUS B IPOLECCE OCBOCHHS
00pa3oBaHus TepevYeHb KOMIICTCHIIMI C yKa3aHWEM JTaloB WX (HOPMUPOBAHUS B IPOIECCE OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI;

— OIMCAHME MOKa3aTeleil M KPUTEPHEB OLICHMBAHMS KOMIICTCHIMI Ha pa3yIMuHBIX dTamax uX
(bopMHIpOBaHUs, OITMCAHKE [IKAJ OLICHUBAHUS,

— THUIIOBBIC KOHTPOJIbHBIC 3aJaHW UM MaTCPHUAJIbI, HCO6XOIII/IMBIC JJIA OLI€HKH 3HaHI/If/’I, YMCHHﬁ,
HABBIKOB ¥ (WJIH) OTIBITA JICATEIIPHOCTH, XapaKTEPU3YIOMIMX dTAMbl (JOPMUPOBAHUS KOMIIETCHITUH;

— METOAMYECKHE MaTepuaibl, ONpeeISIONIMe MPOUESIYphl OICHHBAaHHs 3HAHUM, YMCHHH,
HABBIKOB ¥ (MJIH) OTIBITA JICATEIHPHOCTH, XapaKTEPU3YIOIINX dTarbl (JOPMUPOBAHUS KOMITETEHITUH.

6.2 Hepeueub 60npoOCo6 K npomeofcymouuoﬁ ammecmauuu.

1. Omnpenenurenb U UX OCHOBHBIE CBOWCTBA, BHIYUCIICHUE.

Marpuiipl ¥ I€MCTBUS HAJ HUMU.

3. Cucrembl TMHEHHBIX aNreOpandeckux ypaBHEHUN U OCHOBHBIE METOIbI UX PEIICHUS:
—Meton Kpamepa;
— METOJ] 00paTHON MaTPUIIbL;
—Meron [Maycca.

Panr matpunel. Haxoxnenue panra Matpuil.

Teopema Kponekepa—kanenu. Penienre npon3BOoiabHBIX CUCTEM JTMHEHHBIX YPABHEHUN.

N

CucreMpl TMHENHBIX OAHOPOAHBIX YpaBHEHUN. DyHIaMEHTaIbHAS CUCTEMA PELLICHUH.
CucreMbl KOOpIUHAT.
BeKTOops! Ha MIIOCKOCTH U B IPOCTPAHCTBE.
OCHOBHBIE BEKTOPHBIE ONIEPALIUU.

10 [Tonsitue n-mepHoro Bekropa. BekropHoe mpoctpancTBo. PazmepHocTs u 6asuc. Ilepexon k
HOBOMY 0a3mucy.

11. CkanspHOe npou3BeCHHE BEKTOPOB M €r0 CBOMCTBA. BrIparkeHHe CKaIsipHOTO MPOU3BeICHHS
B KOOpJUHAaTaXx.

12. BektopHO€ MpOU3BEICHNE BEKTOPOB U €ro CBOKWCTBA. BhIpaXkeHIe BEKTOPHOTO MPOU3BEICHHS
B KOOpJUHATaXx.

13. CmemanHoe Mpou3BeACHHUE.

14. Jluneitnsle onepaTopsl. [leiicTBUS ¢ TMHEHHBIMU ONIEPATOPAMHU.

15. KoopauHaTHOe mpeicTaBieHre JUHEHHBIX ONepaToOpOB.

16. OOGiacTh 3HAYEHUH | SIPO JIMHEHHOTO OIepaTopa.

17. CobcTBeHHBIE BEKTOPHI U COOCTBEHHbIE 3HAYEHHUS JIMHEHHOT O OIlepaTopa.

18. MuBapuaHTHbIE MOAMPOCTPAHCTBA U COOCTBEHHBIE BEKTOPBI.

19. CgpoiicTBa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAYCHHI.

20. JluneliHbIe GYHKIIMOHAIBI.

21. Acd¢dunnable npeoOpa3oBaHMs U UX CBOWCTBA.

22. OpTtoroHajibHbIe TPE0OPa30BaHMSI IIOCKOCTH.

23. TlonsiTre TpynIbI.

24. KBanparndabie (OPMEI.

25. bununelinbie GyHKIIMOHAIBI.

26. Ksanparuunsle pyHkiroHansl. MccnenoBanue 3Haka KBaApaTUYHOTO (yHKIIMOHATIA.

27. TonunuueitHple QyHKIIMOHAIIBI.

28. Jlenenue oTpe3ka B JAHHOM OTHOIIICHHH.
11
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29. EBxmmmoBo mpoctpancTBo. OnpeniesieHue 1 OCHOBHBIC CBOMCTBA.
30. OpronopmupoBaHHBIN 6a3uc. OproroHanuzarus 6a3uca.
31. OproroHaibHbIE MATPUILIBI B €BKIIMIOBOM IPOCTPAHCTBE.
32. OpTtoroHajbHBIE IOTIOJHEHHUS U OPTOTOHAIBHBIE IPOEKIIMY B €BKJIMI0OBOM IPOCTPAHCTBE.
33. ConpsKeHHbIE OIIEpaTOPhI B €BKIUA0BOM IIPOCTPAHCTBE.
34. CamoconpsikeHHbIe oniepaTopbl. OpTOroHaIbHbIE OLIEPATOPHI.
35. YuutapHoe mpoctpaHctBo. Ompexnenenue. JluHeiiHble omepatopel B YHUTapHOM
IIPOCTPAHCTBE.
36. DpMHUTOBBI omepaTopbl. OpMUTOBbI (pyHKIMOHaNb. CpeaHee 3HAY€HUE M JUCIEPCUS
SPMUTOBA OIIEPATOPA.
37. YpaBHeHUE NPSIMOI Ha IIOCKOCTH:
— o01iee ypaBHEHHE MPSIMON;
— MPOXOJAIIEH Yyepe3 JBe TOUKH;
— MPOXOJAIIEH Yepe3 3a/JaHHyI0 TOUKY B IaHHOM HalpaBJIeHUY;
— IPOXOJIIEH Yyepe3 JaHHYI0 TOUKY U UMEIOIIEH JaHHYI0 HOpMaJlb;
— YpaBHEHHE NPSIMOU B OTPE3KaXx;
— MapaMeTpUyYecKoe ypaBHEHUE MPSAMOI;
— MPOXOJIIEH Yepe3 3aJaHHYI0 TOUKY C 3alaHHBIM YIJIOBBIM KO3((DULIUEHTOM;
— HOPMAJIBHOE YPABHEHUE MPSIMOM.
38. PaccTossHme OT TOYKM 10 TPSAMOM, TOYKA TMEPECEUYCHUS TMPSIMBIX, Yrol MEXIy
[IePECeKAIOIIUMUCS NMPSMBIMH, PACCTOSHUE MEXAY MapajuIeIbHBIMU MIPSIMBIMU.
39. [leneHue oTpe3ka B JaHHOM OTHOLICHHUHU.
40. YpaBHEHHE IIOCKOCTH B IPOCTPAHCTBE:
— of1iee ypaBHEHHE TUIOCKOCTH;
— MPOXOJAIIEH uepe3 TpU 3aJaHHbIE TOUKH;
— MPOXOJAIIEeH uepe3 Be 3a/laHHble TOUKH MapajlIeIbHO BEKTOPY;
— IPOXOIIEH Yepe3 TOUKY HapauieIbHO JBYM BEKTOpaM;
— IPOXOsIIEH Yepe3 TOUKY U UMEIoIlee 3aJaHHYI0 HOpMaJlb;
— YpaBHEHHE MJIOCKOCTU B OTPE3KaXx;
— HOpMaJIbHOE YpaBHEHHE IIOCKOCTH.
41. PaccTossHME OT TOYKHM JI0 IUIOCKOCTH, JIMHUS MEPECeYeHMs] IUIOCKOCTEH, YIrojdl MEXIy
IJIOCKOCTSIMU, PACCTOSIHUE MEX/y MapayieIbHbIMU TUIOCKOCTSIMH.
42. KpuBble BTOPOro MopsijiKa:
— 3JUIHNIIC;
— runepooa;
— mapaboa.
43. TloBepXHOCTH BTOPOTO MOPSIJIKA.
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7 PexoMeHayemasi JJureparypa

7.1 Ocnosenan numepamypa

1. T'opromkun A.Il. Anrebpa u reomerpus. YdeOHOEe MocoOue aJis HampaBJICHUS ITOATOTOBKH
09.03.04 (231000.62) «IIporpammHas uHXeHepus» B Tpex dvacTsx rpud YMO IlerpomaioBck-
Kamuarckuii: Kamuarl TV, 2015 r.

1.2 /lonoanumensnan numepamypa

2. Knerenuk JI.B. CoopHuk 3ama4 o ananutudeckoi reomerpun, — CI16.: [Tpodeccus, 2003

7.3 Memoouueckue yKazanus no oucuyuniuHe

3. Kapuoymenko M.O. Anredpa u reomerpus. - [Iporpamma Kypca U METOAMYECKUE YKA3aHUS K
W3YYEHHUIO JUCHUIUIMHBI Uil CcTyaeHToB HampasieHuss noarotoBku 09.03.04  «IIporpammuas
UHXeHepus» ouHoi GopMbl 00ydenus [lerpomnasnoBck-Kamuarckuii, 2019.

8. MeToanyeckue ykazaHus Uisi 00y4aOmMXcs 0 OCBOCHUIO AU CHHILIUHBI

Metoauka npenojaBaHMsl JaHHOW AMCLUMIUIMHBI MPEIIOAraeT 4YTE€HUE JIEKLIHH, IpPOBEICHHE
IPAKTUYECKUX 3aHATUH, TPYMNIOBBIX U MHIUBUIYAJIbHBIX KOHCYJIbTALUMM IO OTAEIbHBIM (Hamboiee
CIIO)KHBIM) crnenuduyeckuM mpobiemMaM TUCHMIUIMHEL [lpexycMmoTpeHa camocrosiTenbHas padboTa
CTY[IGHTOB, a TaKX€ NPOXOXKICHHE AaTTeCTAllMOHHBIX HCHBITAHUNA IPOMEXYTOUYHOW aTTecTaluu
(3x3ameH U nuddepeHIIMPOBAHHBIN 3a4eT).

Jlekuuu NOoCBALIAIOTCA PACCMOTPEHUIO OCHOBHBIM MOHATHM, Hau0oJiee BaXXHBIX TEOPETUYECKUX
BOIIPOCOB. B Xoze nexkuuii cryaeHTaM cieayeT MOoArOTOBUTh KOHCIIEKTHI JIEKIUM: KPaTKO, CXEMaTUYHO,
MocJe10BaTeNbHO (UKCUPOBAaTh OCHOBHBIE IIOJIOKEHUS, BBIBOABI, (OPMYIHUPOBKH, OOOOLICHMS;
IIOMEYaTh BaXKHbIE MBICJIH, BBIACIATH KIIIOUEBBIE CIIOBA, TEPMUHBI, 0003HAUUTh BOIPOCHI, TEPMHHBI,
MaTepuaj, KOTOPBIM BBI3BIBAET TPYAHOCTH, IIOMETUTH U TOIBITATECA HANUTH OTBET B PEKOMEHIYEMOM
autepatrype. Eciam camocTosiTensHO HE ynaercss pa3o0partbcs B Marepuaie, HEoO0XO0AMMO
copMyIHpOBaTh BOIIPOC U 33JaTh MPENOIaBATEN0 HAa KOHCYIbTAIIUH, HA IPAKTHUECKOM 3aHATHH.

Lenbto mnpoBeAeHMs] MPaKTUUYECKUX 3aHATUN SBISIETCS 3aKpelyieHWe 3HaHWM CTYJIEHTOB,
MIOJIyYEHHBIX MMHU B XOJ€ HW3YYECHHsS IUCHUIUIMHBI Ha JIEKIUSAX M CaMOCTOATENbHO. Bo Bpems
MPaKTUYECKUX 3aHATUHN pelIaloTcs 3aJja4M [0 pacCMaTpUBAaEMbIM B Kypce JIEKIUI TeMaM, IPUMEHSTCS
OCHOBHBIE TIOHATHSA, TEOpeMbl, cBOWCTBa. CTyIEHT OJKEH HAy4yMTCsl pelath 0a30Bble 3ajjadyd IO
KaKJ0W TeME, a TaKKe MPUMEHSATh OJyYEHHbIEC HABBIKH JIUISl PELIEHUSI peaJIbHbIX MPUKIAIHBIX 3a7a4

IIpy w3yyeHMM AMCUUIUIMHBI HCIIOJIB3YIOTCS MHTEPAaKTUBHBIE METOJbl OOYy4YeHHs, HarpHUMep,
JeKUMA-BU3YyalInu3alys, Ipenoaramomas nojgadyy MaTepraia ¢ UCIIOJIb30BaHUEM TEXHUUECKUX CPENICTB
00y4eHHs ¢ KpaTKUMU KOMMEHTAPHSIMH JJIEMOHCTPHUPYEMBIX MaTepHuajoB (Mpe3eHTalni).

9. IlepeyeHb HMHGOPMAIMOHHBIX TEXHOJOIHH, HCIOJb3YEMbIX IPH OCYLIECTBICHHUH
o0pa30oBaTeIbHOIO Mpolecca 1o JUCHUILVINHE, BKJIIYAas NepedeHb MPOrpaMMHOIo odecneyeHns H
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

9.1. Ilepeuenv unghopmayuonnvix mexHoI02Ull, UCHOIL3YEMBIX HPU  OCYULECHMEICHUU
obpazoeamenvno20 npoyecca

—  DIIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI;

—  UCIOJB30BaHUE Clal-Tpe3eHTaIHil;

—  HUHTEpaKTUBHOE OOIIeHHE C O0y4YaIOIUMUCS U KOHCYJIbTUPOBAHUE MOCPEACTBOM MHTEpHET,
HCIOJIB3YS COLMAbHBIC CETH, CIICITUAIM3HUPOBAHHBIC TIPOTPAMMBI, a TAKXKE AIEKTPOHHON MOUTHI;
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—  HCIIOJIb30BaHME AJICKTPOHHON MH(OPMAITMOHHO-00pa30BaTeIbHON CPEbl.

9.2. Ilepeuenv npozpammmnozo obecneueHus, UCROIBL3YEMO20 HPU  OCYULECMGICHUU
obpazoeamenvHo20 npoyecca

1.

2.

[Ipn ocBOCHNMHU TUCHUIUIMHBI HCHOIB3YETCS JIMIIEH3MOHHOE TPOrpaMMHOE oOecTiedeHue:
oTepaIMoHHbIe cucTeMbl Astra Linux (Miau WHas onepalioHHas CHCTeMa, BKIIOUCHHAS B
pEECTp OTEYECTBEHHOTO IPOTPaMMHOTO 00ECIICUEHHS);

KOMIUIEKT O¢uCHbIX mnporpamm P-7 Oduc (B coctaBe TEKCTOBOI'O IPOILECCOpa,
OporpaMMbl ~ pabOTBI € DIEKTPOHHBIMH  TaOJNMI[AMH, TPOTPAaMMHBIE  CPEACTBA
pPENAKTUPOBAHUS U IEMOHCTPALUH IIPE3EHTALUH);

3. [mporpamMmma IpoBCPKHU TCKCTOB HA NIPECAMET 3aUMCTBOBAHHA «AHTUTIIArHaT?.

10. MaTepnaﬂbno-TexnnquKoe o0ecneyeHue AUCHUIIJIHHBI

Ha kadenpe umeercs 4 ayautopuu 1Jist MPOBEJACHUS JIEKIIMOHHBIX U MPAKTUYECKUX 3aHSATHH.
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