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1 Hean u 3aga4uu y4eOHOM TMCHUIIITHHBI

Henpto aucuumiuHbl  «Anrebpa W reoMmMeTpusi» sBiIsercs (GopMupoBaHHE Yy Oyaymux
CIIEIMATIMCTOB 3HAHUHA M YMEHUS NMPHUMEHITh MAaTEMAaTHYECKHH amlmapaT ¥ MaTeMaTH4eCKUe METOIbI
IIpU aHaln3€, YIPABICHUM K IIPOrPAMMHUPOBAHUU COBPEMEHHEBIX CHCTEM, OCBOCHUE METOOB
MaTeMaTH4eCcKOro MOACITHPOBAHHS U aHAN3a HHPOPMAIIMOHHO-TEXHHYECKUX CUCTEM.

OcHoBHas 3amaya Kypca «Anrebpa M TEOMETpHUS» 3aKIIOYaeTCs] 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

[Tporecc n3yueHus TUCIUILIMHBI HANIPABJICH HA (OPMUPOBAHUE CIICTYIOMIEH KOMITETCHIIUN:

OIIK-1 — CnocobeH aHaMM3UPOBaTh 3aJaYd MPOPECCHOHAIBHON JEATCIFHOCTH Ha OCHOBE
MOJIOYKEHHI, 3AKOHOB ¥ METOJIOB B O0JIACTH €CTECTBEHHBIX HAyK U MAaTEMaTHKH.

[Inanupyemble pe3ynbTaTbl OOY4YeHMs] IpPU M3YYEHUH JUCLUUIUIMHBI, COOTHECEHHBIE C
IUTAHUPYEMBIMH Pe3yJIbTaTaMi OCBOCHUS 00pa30BaTEIbHOMN MPOTrPaMMBI, IIPE/ICTABIICHBI B TA0JIHIIE.

Tabnuma — [Inanupyembie pe3ynbTaThl 00YUSHHs MPU W3YYEHUH TUCHUILUIMHBI, COOTHECEHHBIE C
TUTAHUPYEMBIMU Pe3yJIbTaTaMi OCBOCHUSI 00pa30BaTeIIbHOMN MPOTpaMMBbI

Kon [Inanupyemsblie Kon u | IInanupyemslii Kon
KOMIIETCHIIMN | PE3YJIbTaThI OCBOCHUS | HAUMECHOBAHUE pe3yabpTaT 00ydeHus 1o | IMOoKa3aTels
00pa3oBaTeIbHOM nACHTU(HUKATOpa JUCLUIUTIHE OCBOCHUS
MPOTPaMMBI
OIIK-1 Crocoben Na-lonk-1 3HaTh: 3(0IIK-1)1
aHAJM3UPOBAaTh  3aJaud | 3HAET  OCHOBHBIE | — OCHOBHBIC (DAKTHI,
npodeccuoHaIbHON 3aJauu MIOHSATHSL, OTIPEICIICHUS
JeSITENIBHOCTH Ha OCHOBE | Tpo(pecCHOHABHON | U TEOpEMBI
MOJIOXKEHNUH, 3aKOHOB H | AEATENLHOCTH COBpPEMEHHOH
METOZOB B  o0yacTH MaTeMaTHYECKON
€CTeCTBCHHBIX HAayK U HAYKHU U UX
MaTeMaTHKH BO3MOXKHOCTH JUISI

pELICHUS] MHKEHEPHBIX
3aja4, aNrOPUTMBI
pEIIeHHS THITOBBIX
3amad.

YMmers: VY(OIIK-1)1
- IPUMEHSTh
TEOPETUUECKUE 3HAHUS
IUISl pELIeHUs 3a1a4,
MIPUMEHSITD BBITOIHSTh
OCHOBHBIE
MaTeMaTHYECKHE
pacueTbl, COCTaBIATh
U pelaTh
pocTeimmne
MaTeMaTHYECKHE
MOJIEJH, aIalTHPOBATh
peIIeHus ISt
BBIYUCIIUTEILHON
TEXHHUKH.

Baaners: B(OIIK-1)1
— METOJaMH PELICHUS
MaTeMaTHYECKUX 3a/1a4




Kon

ILnanupyemblie

KOMIICTCHII N PE3YIbTATHI OCBOCHHUA

o0pa3oBaTeIbHOMN
POrPaMMbI

Kon u
HauMEHOBaHUE
uneHrudukaropa

ILnanupyemplii
pe3ynbpTaT 00ydIeHHS TI0
JUCIUILTAHE

Kon
[oKa3aTeiIst
OCBOEHUS

U METOJIaMH
IIOCTPOEHUS MOJEIIEH.

Hn-2omk1

YmMmern:

Ywmeer
HCIIOT30BaTh
METOABI  aHaIn3a
3ana4
npodeccuoHambHON
JICSITETBHOCTH

3HaTh:

— OCHOBHBIC (haKTHI,
MIOHSTHSA, OTIPEICTICHHS
U TEOPEMBI
COBPEMEHHOU
MaTeMAaTHYECKON HAyKU
1 UX BO3MOKHOCTH JJIS
pelIeHNs] MHXEHEPHBIX
3a/1a4, alrOPUTMBI
PEIICHUS TUITOBBIX
3a/a4.

3(OIK-2)1

YmeTh:

- IPUMEHATH
TEOPETUUYECKUE 3HAHUS
JUJIs1 peuieHus 3ajad,
MPUMEHSTH AITOPUTMBI,
BBITIOJIHATE OCHOBHEBIC
MaTeMaTHUYCCKHE
pacyeThl, COCTaBIATh U
pewmaTs mnpocrteuiiue
MaTeMaTHYCCKHE
MOJIEJH, a1alITUPOBATh
peueHus s
BBIYHCIIMTEILHON
TCXHHKH.

V(OIIK-2)1

Baagern:

— METOJaMH PeIIeHUs
MaTEeMaTHYECKHUX 3a1a4
U METOJIaMH
ITOCTPOCHUS MOJIENIEH.

B(OIIK-2)1

3 MecTO IMCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM IPOrPaMMBbl

VYyeOHass aucruIuiiHa «Anredpa U TeoMeTpHus» SBIsieTcs 00s3aTenbHON
CTPYKTYpE OCHOBHOH 00pa3oBaTeIbHON MpOTpaMMEbl, €€ u3ydeHue 0a3supyercs Ha Kypce MaTeMaTHKH
cpenHeit mkonbl. TeopeTndeckue 3HaHUSA W MPAKTUYECKUE HABBIKU, CHOPMHUPOBAHHBIC Y CTYJIECHTOB B
mpolecce HM3yuyeHus AMCHUIUIMHBI «AnreOpa M TreoMeTpus», SBISIOTCS Oa30BBIMU NpPU H3YyYEHUU
TUCHUIUTNH «MaremaTudeckuil aHanu3y, «Jluckpernas Marematrkay, « MeToabl ONTUMU3ALINI.

4 Copep:kanue TUCHUINIHHDI

4.1 Temamuueckuii n1an OUCYUNTUHDL

JOUCHUMINHOM B
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1 2 3 4 5 6 7 8 9
Tema 1 «BBememme. Marpuunsie | 13 7 3 4 6 | Ompoc,
O00BEKTHD» pernieHne
3a7a4
Tema 2 «AnreOpandeckue onepamuny 13 7 3 4 6 | Ompoc,
pelieHue
3aja4
Tema 3 «Onpenenurenn 13 7 3 4 6 | Ompoc,
peleHue
3aj7a4
Tema 4 «IIponsBeneHne BEKTOPOB» 13 7 3 4 6 | Ompoc,
peleHue
3aj1a4
Tema 5 «IIpsimast Ha TUTOCKOCTI 13 7 3 4 6 | Ompoc,
peleHue
3aja4
Tema 6 «llnockoctu wu mnpsmbele B | 13 7 3 4 6 | Ompoc,
MPOCTPAHCTBE pelieHue
3aja4
Tema 7 «I[IpeoOpa3zoBaHus MJIOCKOCTH 13 7 3 4 6 | Ompoc,
pelieHue
3aj1a4
Tema 8 «CucreMsl JuHeHHbIX | 14 8 3 5 6 | Ompoc,
anreOpanvecKux ypaBHEHUI pelieHue
3aj1a4
Tema 9 «JIuHeliHOE TPOCTPAHCTBOY» 15 8 3 5 7 | Ompoc,
peleHue
3a1a4
Tema 10 «JIuneiinple 3aBucumocT B | 16 9 4 5 7 | Ompoc,
JUHEHHOM MPOCTPAHCTBEY peleHue
3aja4
Tema 11 «Henuneiinbie 3aBucumocTt B | 16 9 4 5 7 | Ompoc,
JMHEHHOM TPOCTPAHCTBE peieHue
3aja4
Tema 12 «EBKIUIOBO IPOCTPAHCTBOY 16 9 4 5 7 | Ompoc,
peieHue
3aj7a4
Tema 13 «YHUTApHOE MPOCTPAHCTBOY 16 9 4 5 7 | Ompoc,
peleHue
3a1a4




1 2 3 4 5 6 7 8 9
Tema 14 «HenuHeitnpie o0O0BbekThI Ha | 16 9 4 5 7 | Ompoc,
TTOCKOCTH pelieHue
3a1a4
Tema 15 «Henuneiinbie o00bekThI B | 16 9 4 5 7 | Ompoc,
MIPOCTPAHCTBE» pemienue
3a1a4
OKk3aMeH 36 36
Bcero 252 | 119 | 51 68 97 36
4.2 Temamuueckuii n1an OUCYUNIUHBL 011 3A0YHOU hopmbl 00yUeHUA
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1 2 3 4 5 6 7 8 9
Tema 1 «BBenenue. MaTpudnbie 15 |1 1 14 Ompoc,
OOBEKTHI» pemienue
3a1aq
Tema 2 «Anrebpandeckue orneparmy 14 14 Ompoc,
pemienue
3a1aq
Tema 3 «Onpenenurenn» 16 |2 1 1 14 Ompoc,
peleHue
3a1a4
Tema 4 «I[IponsBeneHne BEKTOPOB» 15 |1 1 14 Ompoc,
peleHue
3amaq
Tema 5 «IIpsimast Ha TUIOCKOCTI 151 1 14 Ompoc,
peieHue
3amaq
Tema 6 «IlnockocTu 1 psAMbIe B 16 |2 1 1 14 Ompoc,
MIPOCTPAHCTBE peieHue
3amaq
Tema 7 «IIpeobpazoBaHus MITOCKOCTH 17 |2 1 1 15 Ompoc,
peieHue
3ag1a4
Tema 8 «CucteMbl THHEHHBIX 17 |2 1 1 15 Ompoc,
areOpanvecKux ypaBHEHUI» peleHue
3aga4
Tema 9 «JIuHeliHOE TPOCTPAHCTBO» 17 |2 1 1 15 Ompoc,
penienue




3amadq
Tema 10 «JInHelHbIC 3aBUCUMOCTH B 17 |2 1 1 15 Ompoc,
JUHEHHOM MPOCTPAHCTBEY pelieHue
3ag1a4
Tema 11 «HenuHelHbIC 3aBUCHIMOCTH B 17 |2 1 1 15 Ompoc,
JMHEHHOM TIPOCTPAHCTBE pemienue
3aga4
Tema 12 «EBKINA0BO MPOCTPAHCTBO» 17 |2 1 1 15 Ompoc,
pemienue
3amaq
Tema 13 «YHuTapHO€ MPOCTPAHCTBO» 17 |2 1 1 15 Ompoc,
pelieHue
3amadq
Tema 14 «HenuHeliHbIE 00BEKTHI HA 17 |2 1 1 15 Ompoc,
TTOCKOCTH pelieHue
3a1aq
Tema 15 «HenuneitHbie 0OBEKTHI B 16 |1 1 15 Ompoc,
MIPOCTPAHCTBE peleHue
3a7a4
OK3aMeH 9 9
Bcero 252 124 |10 |14 219 9

4.3 Cooepircanue oucuyuniunsl

Tema 1 «BBenenune. MaTpruuHbie 00beKTbI»

Jlexyus

[Ipenmer, 00BEKT, LIeNH W 3a7a4d AUCUUILINHBL. [Iporpamma kypca, ee peanu3aius BO BpeMEHHU.
TpebGoBaHus K UTOTOBOM aTTecTaluu. Jlurepartypa.

OcHosHble nousimusi membvl: HANPABICHHBbIE OTPE3KH, OIpPEACIICHHE MHOXECTBA BEKTOPOB,
JMHEWHas 3aBUCHUMOCTh BEKTOPOB, 0a3uC, KOOpJIWHATHI BEKTOpa B Oa3uce, NEUCTBUS C BEKTOpPaMH B
KOOPJMHATHOM IIPEJCTaBICHUH, AEKapTOBa CUCTEMA KOOPAMHAT, U3MEHEHUE KOOPAMHAT NpPU 3aMEHE
0as3uca 1 Hayasla KOOPAHMHAT.

Hpaxmuwecxoe 3anamue
@OPMCZ SAHAMUA peuteHue munoevlx 3a0ay

3aoanus: NeNe 231-255 u 461-522 u3 [2]

Tema 2 «Adredpanyeckue onepanum»

Jlexyus

Anrebpa MHOXeCTB. Airedpanyeckue onepanuu, cBoiicta. Teopema Kenu. Pemerka. I'pynmnst u
konblia. Hopmanehbeie rpynmbel. M3omopdusm. Konblio MHOToOYJIeHOB OT OJHOW TMepeMEeHHOU
MHorounensl OT HeckoJbkux nepemeHHbIX. [lone. CpoiictBa mnosei. Yucnossle mnons. Ilone
palMOHAaIBHBIX YMCENl KaK MUHHUMAJIbHOE IOJIEBOE pacIIMPEHHE Kojbla Leblx unceln. Ilpencrasnenne
paIOHaJIbHBIX YHCe OOBIKHOBEHHBIMU U JECATHUHBIMH JIpo0siMu. CHucreMa AeHCTBUTENBHBIX YHCEI.
ITone KOMIUIEKCHBIX Yncel. Anredpandeckas 3aMKHYTOCTb MOJISI KOMIUIEKCHBIX YHCEIL.

OchosHble nonsamusi memvl: MHOXKECTBO, PELIETKa, N30MOp(U3M, HoJIe.

IIpaxmuueckoe 3anamue
Dopma 3aHAMUA: peulenie MUNnosvlx 3a0ay
3aoanus: NeNe 1.1-1.10. na ctp.11, 2.1.-2.10. Ha ctp. 22 u3 [3].

Tema 3 «Onpeneaurenn»
Jlexyus



Omnpenenutenn BTOPOro, TpeThero W N-ro mopsnakoB. CaolicTBa ompenenuteneil. CrocoObl
BBIUUCIICHHS.
OchosHble noHAmus membvl: ONPEEIINTEIb.

IIpakmuueckoe 3anamue
Dopma 3ansmust: pewierue munoeslx 3a0au
3aoanus: NoeNe 222-224, 383-390 u3 [2].

Tema 4 «IIpousBeneHne BeKTOPOB»

Jlexyus

OproronanbHoe mpoekTupoBaHue. CKalsipHOE IPOU3BEACHUE BEKTOPOB U €ro CBOWCTBA.
BelpakeHne CKanspHOro NpOU3BEACHMs B KOOpAMHATaX. BEKTOpHOE NMpou3BEeNEHHE BEKTOPOB U €ro
CBOMcTBa. BrlpakeHHEe BEKTOPHOIO NPOM3BEJIEHUS B KoopauHarax. (CMEIIaHHOE IPOU3BEICHUE.
BelpakeHne CMEIIaHHOTO NPOM3BENEHUS B KOOpAMHAaTax. JIBOMHOE BEKTOPHOE IIPOU3BEICHUE.
3ameuaHusi 00 UHBaPUAHTHOCTH [IPOU3BEACHUN BEKTOPOB. I '€OMETpUYECKUIl CMBICII.

OcHo6Hble noHamusi membl: CKaJsIp, CKaIsIpPHOE IPOU3BEIEHUE, BEKTOPHOE IPOM3BEICHHUE,
IIPOU3BEICHAE BEKTOPOB.

HpakmuquKoe 3anamue
@OPMCI SAHAMUA. peulerHue munosovlx 3a0ay

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

Tema S «IIpsimast HAa JIOCKOCTH»

Jlexyus

VYpaBHeHHE NPAMON MPOXOAALIEH Yepe3 3aJaHHYI0 TOYKY B HAIPABJICHMM 3aJaHHOTO BEKTOpA.
VYpaBHeHHE TOpPsAIMONl MpOXOAAIIEH uepe3 3aJaHHYK TOYKY IEpPIEHIUKYISIPHO JaHHOMY BEKTOpY.
VYpaBHeHue NpsMOI TPOXOASIIEH yepe3 ABe 3aJaHHbIX Touku. O01iee ypaBHeHue npsiMmoit. HopmansHoe
ypaBHeHue npsamoil. [lapamerpudeckoe ypaBHEHHME IpsAMOM. PaccTrosstHue OT TOYKM JO IPSAMOM.
PaccrosiHne Mexy napasuiesIbHbIMA MPSMBIMHU.

OcHosHble nonamus memvl: IpsAMasi, ypaBHEHUE TPSIMOM.

Ipaxmuueckoe 3ausimue
Dopma 3aHAMUA: peulenie MUNnosvix 3a0ay
3aoanus: NeNe 63-127 u3 [2].

Tema 6 «IlnockocTn U NpsAMbIE B NIPOCTPAHCTBE»

Jlexyus

PasnuuHble ypaBHEHUs IUIOCKOCTH U IIPSMOM B IIPOCTPaHCTBE. B3auMHOE pacmooKeHue mpsaMoin
U IUIOCKOCTH. PaccTosHHMs OT TOYKM J0 INIOCKOCTH, MEXJIY MapauleIbHBIMA IIJIOCKOCTSIMHU.
IIepecedyenue mIOCKOCTEN, IPAMON U INIOCKOCTH.

OcHoénbie nonamus memvl. TNIOCKOCTb, YPABHEHUE TUIOCKOCTH.

Hpaxmuttecxoe 3anamue

Dopma 3aHAMUA: peulenie MUNnosslx 3a0ay
3aoarnus: NeNe 287-343 u3 [2]

Tema 7 «IIpeoOpa3oBaHusi NII0CKOCTH»

Jlexyus

[IpousBenenne wmatpun. Omneparopsl u ¢GyHKIHOHAIBL. OToOpakeHUST W MPeoOpa3oBaHUS
I0CKOCTH. JIMHelHble omepaTopsl Ha MiockocTd. AdduHHBIE mpeoOpa3oBaHUs M MX CBONCTBA.
OproronanbHble Mpeodpa3zoBaHus MIOCKOCTU. [ToHsTHE TpyNIIbL.

OcHogHble nousamusi memvl: MaTpUILla, ONIEPATOPHI, PYHKIIMOHAIBI, TPyIIA.

8



Hpakmuqecme 3aramue

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

Tema 8 «Cucrembl JJUHEHHBIX aJredpandecKux ypaBHeHUi»

Jlexyus

CucreMbl JIMHEHHBIX YypaBHEHUU. PellleHHMe cUCTEM JMHEWHBIX YpaBHEHUM C KBaJpaTHOU
Matpuneid. Meroasl Kpamepa, [Maycca, oOpatHoil MaTpuubl. CHCTEMBl JIMHEHHBIX YPaBHEHHH C
HEKBaJpaTHOW Marpuued. basucHoe pemenue cuctembl. YacTHoe pemieHue cuctembl. CHUCTEMBI
COBMECTHBIE M HECOBMECTHBIE, CHCTEMbl OMpeJeJeHHbIe U HeorpezaeneHHble. Teopema Kponekepa-
Kanemnmn.

OcHosHble noHamus memvl: CUCTEMA, JTMHEHHOE YpaBHEHUE, PEIICHHE CUCTEMBI.

HpakmuquKoe 3anamue
@OPMCI SAHAMUA. peulerHue munoeovlx 3a0ay

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

Tema 9 «/IuHeiiHOE POCTPAHCTBO)

Jlexyus

OmpezienieHne JIMHEHMHOrO TpocTpaHCTBA. JIMHeWHass 3aBUCUMOCTh, Pa3MEpPHOCTh U 0Oa3uc B
nuHEeWHOM mnpocTtpaHcTBe. [logMHOXecTBa JIMHEMHOro mpocTpaHcTBa. Onepanuu ¢ 3JIeMEHTaMu
JMHEWHOTO MPOCTPAHCTBA B KOOPAUHATHOM IpeCTaBIeHUH. M30MOop(dhr3M THMHEHHBIX TPOCTPAHCTB.

OcHosHble noHamus membsl: JTUHEWHOE NPOCTPAHCTBO, OINEpPalUU C 3JIEMEHTAMH JIMHEWMHOTO
IIPOCTPAHCTBA.

Hpaxmuwecxoe 3anamue

@OpMCl SAHAMUA peuteHue munoevlx 3a0ay
3aoanus: NeNe 462-522 u3 [2].

Tema 10 «JIuHeiiHbIe 3aBUCHMOCTH B JIMHEHHOM NPOCTPAHCTBE)

Jlexyus

JIuneitnbpie oneparopsel. JelcTBUs ¢ JIMHEHHBIMU oreparopaMu. KoopaumHatHOe mpencTaBieHUE
JUHEWHBIX omeparopoB. OO0macTh 3HaYeHMH W AApO JMHEHHoro omnepatopa. VHBapuaHTHbBIE
MOAMPOCTPAHCTBA W COOCTBEHHBIE BEKTOPHL. CBOMCTBA COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX
3Ha4yeHui. JInHeliHble GyHKIMOHAIBI.

OcHognbie noHAmuUs membl: JIMHEHHBIE OllepaTopbl, UHBApHUAHTHbIE MOANPOCTPAHCTBA, JINHEHHBIE
(YHKITMOHATIBL.

HpaKmuquKoe 3anamue

Dopma 3ansmust: pewierue munogwix 3a0au
3aoanus: NeNe 523-561 u3 [2].

Tema 11 «HesimHeliHbIe 3aBUCMMOCTH B JINHEHHOM MPOCTPAHCTBE»

Jlexyus

bununeiinpie  QyHkiumonansl.  KBagpatuunsle — QyHkiuonansl.  MccienoBaHue — 3Haka
KBaJIpaTUYHOTO (GyHKIMOHaTa. VIHBapuaHThl JIMHUNA BTOPOTO MOPSAIKA Ha IIOCKOCTU. DKCTpEMalbHbIE
CBOMCTBA KBaJIpaTU4YHbIX (PyHKIMOHANOB. [lonunuHelinbie (yHKIIMOHAIBI.

OcHoguble nouamusi membl: OWIMHEWHbIE (QYHKIHMOHANbI, KBagpaTU4yHble (DYHKIMOHAIIBI,
MHBApUAHTHI, MOJMWINHEHHbIE (PYHKIIMOHAIBI.

Hpakmuqecme 3aramue



Dopma 3anamus: peutenue Mmunosvlx 3a0a4
3aoanus: NeNe 593-600 u3 [2].

Tema 12 «EBKJINI0BO NPOCTPAHCTBO»

Jlexyus

OmpeneneHne ¥ OCHOBHBIC CBOMcTBa. OpPTOHOPMHUPOBaHHBIM 0a3uc. OpToroHanmm3aius Oas3uca.
KoopaunatHoe npencraBieHrde CKaasipHOro rpou3sBeneHusi. OpToroHaabHble MATPUIBl B €BKIHUI0OBOM
npocrpanctBe. OpTOroHaJbHBIE JONOJHEHUS Y OpPTOTOHAJIBHBIE MPOEKUUH B  E€BKIMJOBOM
npoctpanctBe. CompspkeHHBIE ONMEpaTopbl B €BKJIMAOBOM MpocTpaHcTBe. (CamMoCOIpsiKEHHBIE
oneparopsl. OpTOroHaJIbHBIE ONIEPATOPBI.

OcnosHvle  nouamus  memvl.  EBKIMIOBO  TPOCTPAHCTBO, OPTOTOHAIBHOCTH,  Oa3uc,
CaMOCOIIPSI)KEHHBIE OIEPaTOPBI.

Hpakmuqecme 3aramue

Dopma 3aHAMUA: peulenie MUNO8blX 3a0ay
3aoanus: NeNe 562-592 u3 [2].

Tema 13 «YHUTaApHOE NPOCTPAHCTBO»

Jlexyus

OmnpezeneHyue yHUTapHOTO MPOCTPAaHCTBA. JIMHEHHBIE OnepaTopsl B YHUTAPHOM IPOCTPAHCTBE.
OpMHUTOBBI ONEpaTOpbl. OpMUTOBBl (QyHKIMOHANbL. CpenHee 3HAUYEHHWE U JUCIEPCHUS SPMUTOBA
orneparopa. COOTHOILLIEHHE HEOIPEIeIEHHOCTEH.

OcHo6uble noHAmMuUA meMbl: YHUTApHOE IPOCTPAHCTBO, SPMHUTOBBI OIEPATOPhl, 3PMUTOBBI
(GYHKLIHMOHAJIBI, TUCTIEPCHSL.

IIpakmuueckoe 3ansamue

Dopma 3aHAMUA: MUHUKOHDEPEHYUSL.

Ipumepnvie memol 00K1a008:
— Onpeoenenue yHumapHo20 npocmpancmea.
— Jluneiinvle onepamopwvl 8 YHUMAPHOM NPOCMPAHCIEE.
- Opmumoewvl onepamopuoi.
- Opmumoswvi hynKyuoravl.
— Cpeonee 3nauenue u oucnepcus I3pMumosa onepamopa.
— Coomuowenue neonpedenennocmell.

Tema 14 «HeqmHelinble 00bEKTHI HA MJI0CKOCTH

Jlexyus

Jluauu Ha minockoctu. [lopsimok. Kpusbie Broporo nopsinka. Knaccugukaius KpuBbIX BTOPOTO
nopsiaika. KanoHuueckuil BUJ ypaBHEHUM BTOporo mnopsnka. lIpuBegeHue K KaHOHUYECKOMY BUIY
ypaBHEHUN BTOporo mopsnaka. Omaunc. [umepborna. IlapaGona. BwipoxkaeHHBIE KpPUBBIE BTOPOTO
MopsJKa.

OcHogHble noHAmus memvl. TOPANOK, KaHOHMYECKUW BHJI YpaBHEHHUS, BJUIMIC, Turepodoa,
napaboia, BEIPOKICHHBIE KPUBBIE.

IIpakmuueckoe 3anamue
Dopma 3ansmust: pewierue munogsix 3a0ay
3aoanus: NeNe 130-207 [2].

Tema 15 «HeanHeliHble 00beKTHI B IPOCTPAHCTBE»

Jlexyus

JIuHuM ¥ TOBEPXHOCTH B IIpocTpaHCTBE. llunuHApHYEeCcKHME M KOHUYECKHE ITOBEPXHOCTHU.
[ToBepxHOCTH BTOpOrO mopsaka B mpoctpaHcTBe. Konnueckue ceuenus. Dmuuncons. OQHOMOTOCTHBIN
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runepOosons. JIBymonocTHeIl rumepOosona. OmmunThdeckuid mapabonous. ['mnepOonmueckuii
napabosnouna. BeIposkaeHHbIE TOBEPXHOCTH.

OcHognble nonsamus memvl. IOBEPXHOCTD, IIUIICOU, TUIIEpOOoION, HapaboIoua, BIPOXKICHHAS
MOBEPXHOCTb.

Hpakmuqecme 3aramue

Dopma 3aHAMUA: peulenie MUNosvlx 3a0ay
3aoanus: NeNe 345-382 u3 [2].
Konmponvnas paboma.

CPC
N3yuenne ydeOHo# smrepatypbl [1], [2], [3], KOMIOKBHYMBI, pEIICHHE 3a7ad IO TeMaw,
MOATOTOBKA K KOHTPOJBHBIM paboTaM, MOATOTOBKA K SK3aMEHY.

5 Y4eOHO-MeTOAMUYECKOE 0OecTIeYeH e I CAMOCTOSATeIbHOM padoThl 00yYaOIIuXCst

B nenom BHeaynuTopHas caMOCTOsTENbHas padoTa CTYACHTA MPU U3YYEHHH Kypca BKIIOYAET B
ce0s1 creyromue BUabl padboT:

— npopaboTka (M3y4eHHE) MAaTepUANIOB JIEKIIH;

—  UYTEHHUE U NpopaboTKa PEKOMEHIOBAaHHOW OCHOBHOM U JIOTIOJIHUTEIHHON JIUTEPATYPHL;

— TMOATrOTOBKA K MPAaKTHUYECKUM (CEMHHAPCKUM) 3aHSATHUSIM;

— TOHUCK U IpopaboTKa MarepuasioB U3 HTepHeT-pecypcoB, MEPUOINYECKON MeyaTH;

—  BBINIOJIHEHHUE JOMAIIHKX 3aJaHui B popMe TBOPUECKUX 3aJaHHi, KelCc-CTaAuu, JOKIAI0B;

—  TOATOTOBKA MPE3CHTAIH ISl WILTIOCTPAIMH JOKIIA]IOB;

— BBIIIOJIHGHHWE KOHTPOJBHOW pabOTBI, €CIM TMPEAyCMOTpEHa yYeOHBIM  IIAHOM
JTUCIUTUTAHBL,

— TOATOTOBKA K TEKYIIEMY U UTOrOBOMY (IPOMEXYTOUHAsI aTTeCTaIusl) KOHTPOIIO 3HAHUHN
0 JTUCIUIUTHHE (9K3aMEH).

OcHOBHast JIOJII  CaMOCTOSITENILHOM  pabOThI  CTYJEHTOB MPUXOAWTCS Ha TPOPabOTKY
PEKOMEH/IOBAaHHOW JUTEpaTyphl C I1EIbI0 OCBOEHHUS TEOPETHUECKOro Kypca, TOJATOTOBKY K
MPAKTUYECKUM (CEMHHAPCKUM) 3aHSATUSM, TEMaTHKa KOTOPBIX IMOJTHOCTHIO OXBATBIBACT COJCPIKAHUE
kypca. CamocrosiTenbHass paboTa MO MOATOTOBKE K CEMHHAPCKUM 3aHATHSAM MpEAIojiaraeT yMEHUe
paboTaTh ¢ epBUYHON UHPOpMAIUEH.

6 ®oH OLCHOYHBIX CPEICTB 1JIsl POBEACHUS POMEKYTOYHOM aTTeCTAlMH 00yYA O IIUXCH
N0 JMCHHUIIHHE

6.1 Cmpyxkmypa ¢ponoa ouenounvix cpeocme

@DOoH/T OLIEHOYHBIX CPEACTB ISl MPOBEACHHUS MPOMEKYTOUYHOW aTTeCTallMk OOYJaromIMXcs 0
TUCIUILTHHE «AJre0pa u TeOMETpHs» MPEACTABICH B MIPUIOKEHUHU K padoueil mporpaMme TUCIUTIITNHBI
M BKJIIOYAET B ceOs:

—TepeYeHbh KOMIIETEHIIMI ¢ YyKa3aHWeM OJTamoB WX (QOPMHUPOBAaHUS B TPOIECCE OCBOCHUS
o0Opa3oBaHMs MepeueHb KOMIIETEHIIUN C YKa3aHHEeM JTaroB MX (OPMUPOBAHUS B IMPOLIECCE OCBOCHUS
o0pa3oBaTeNnbHOI MPOTrpaMMBl,

— OIIKUCAaHUueC HOKa3aTeJ'IeI71 nu KpI/ITepI/IeB OLCHUBAHUA KOMHeTeHHI/II\/'I Ha paSJ'II/I‘-IHI)IX aTarax mx
(hopmMupoBaHWs, OTIMCAHUE IITKAJT OTICHUBAHNS,

— TUTIOBBIE KOHTPOJIbHBIE 33/IaHUs WIIM MaTepUabl, HEOOXOIUMBIE JIs OLICHKH 3HAHWUM, YMEHUH,
HaBBIKOB U (WJIM) OMBITA JEATEILHOCTH, XapaKTePU3YIOIUX dTarbl (OPMUPOBAHUS KOMIIETCHIINH;
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— METOJMYECKHE MAaTepuajbl, ONPEACIAIOIINE IPOLEAYPhl OLEHUBAHMS 3HAHUW, YMCHUH,
HAaBBIKOB U (WJIM) OMBITA JIEATETLHOCTH, XapaKTePU3YIOIIUX dTarbl ((OpMUPOBAHHS KOMIETSHIINH.

6.2 Hepeueub 60npoCcos K npomeofcymouuoﬁ ammecmauuu.

1.
2.
3.

©oN s

10

Onpenenurens U UX OCHOBHBIE CBOMCTBA, BBIUUCIICHHUE.
Marpuiipl ¥ 1€MCTBUS HAJ HUMU.
CucTeMbl TUHEHHBIX anTeOpandecKuX YpaBHEHHU U OCHOBHBIC METOIbI UX PEIICHHS:
—Meton Kpamepa;
— METOJ] 00paTHOM MaTPHIIBL;
—Mmeron [Maycca.
Panr maTpuuel. Haxoxaenue panra MmaTpul.
Teopema Kponekepa—kanenu. Perienre npon3BOJIbHBIX CUCTEM JIMHEHHBIX YPABHEHHUIA.
CucTteMbl TMHEUHBIX OAHOPOJHBIX YpaBHEHUN. DyHIaMEHTAIbHAS CUCTEMA PEIICHUM.
CucreMbl KOOpIUHAT.
BexTopsl Ha TJIOCKOCTH U B IPOCTPAHCTBE.
OCHOBHbIE BEKTOPHBIE ONIEPALIIH.
[TonsiTue n-mepHoro Bekropa. BektopHoe mpoctpanctso. PazmepHocts u 6a3zuc. Ilepexon

HOBOMY 0aswmcy.

11.

CkaJisipHO€ ITPOU3BEACHNUE BEKTOPOB U €0 CBOMCTBA. BripaxkeHue cKajipHOTO MPOU3BEACHUS

B KOOpAMWHATAax.

12.

BeKTopHOG IMPOU3BCACHUC BEKTOPOB U €TI0 CBOICTBA. BLIpa}I(eHI/Ie BCKTOPHOI'O IIPOU3BCACHHUA

B KOOpJUHATaXx.

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

CwmerianHOe TTPOU3BEJICHNUE.

JIunerinsie onepatopsl. JleHcTBUS ¢ TMHENHBIMU OTIEPaTOPAMU.

KoopannaTHOE npeacTaBlIeHNE IMHEWHBIX OIIEPaTOPOB.

O6acth 3HaYEHUH U SAPO JIMHEHHOTO orepaTopa.

CobcTBeHHBIE BEKTOPBI ¥ COOCTBEHHBIE 3HAUEHUS JIMHEWHOTO ollepaTropa.
VHBapuaHTHbIE TOANPOCTPAHCTBA U COOCTBEHHBIE BEKTOPBI.

CBoiicTBa COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHUH.

JIuneiHble QYHKIIMOHAIIBI.

Addunnbie npeoOpa3zoBaHUs U UX CBOWCTBA.

OproroHanbHble MPeoOpa3oBaHuUs MIIOCKOCTH.

ITonsTHE rpynmbL.

KBanpaTtuunbie popmbl.

bununeitnbie QyHKIIMOHAIBIL.

KBagparuunsie ¢pyHkunoHasnsl. MccnaenoBanue 3HaKa KBaIpaTUYHOTrO (PyHKIIMOHAA.
[onunuueitHble QyHKIIMOHAIIBI.

Jlenenue oTpe3Kka B JaAHHOM OTHOIIICHUHU.

EBknnnoBo npoctpancTBo. OnpeiesieHue 1 OCHOBHBIE CBOMCTBA.
OproHopMupoBaHHbIi 6a3zuc. OproroHanu3zaius 6asuca.

OpToroHanbHbIE MaTPULBI B EBKJINOBOM ITPOCTPAHCTBE.

OpToroHanbHbIE TONOJHEHNS U OPTOTOHAJIBHBIE POEKIIUU B €BKJIMI0BOM IIPOCTPAHCTBE.
ConpsixkeHHbIE OllepaTOphl B €BKIIMOBOM IIPOCTPAHCTBE.

CamocornpsikeHHbIe onepatopbl. OpTOroHaabHbIE ONEPATOPHI.

VYuutapHoe mpoctpaHcTtBo. Ompenenenue. JIuHeliHble omepaTopsl B YHUTapHOM

IIPOCTPAHCTBE.

36.

OpPMHUTOBBI  OTMEPATOPBL. DPMHUTOBBI (yHKIIMOHANBL. CpenHee 3HAYCHUE W JIUCIIEPCHUS

SPMHUTOBA OTIEPATOPA.
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37. YpaBHeHHE NMPSMOH Ha TUIOCKOCTH:
— o01ee ypaBHEHHE MPSIMON;
— NPOXOJAIIEH Yepe3 ABE TOUKH;
— MPOXOJAIIEH Yepe3 3aJaHHyI0 TOUKY B JJaHHOM HalpaBJICHUY;
— NPOXOJIIEH Yepe3 JaHHYI0 TOUKY M UMEIOIIEeH JaHHYI0 HOpMaJlb;
— YpaBHEHHE NPSIMOM B OTPEe3Kax;
— MapaMeTpUyYecKoe ypaBHEHUE TPSMOI;
— MPOXOJAIIEH Yepe3 3aJaHHYI0 TOUKY C 3alaHHBIM YTJIOBBIM KO3((DUIIUEHTOM;
— HOpMaJIbHOE YpaBHEHHE IPSIMOM.
38. PaccTosHMe OT TOUYKM JO MPSAMOH, TOYKA IE€PECEUYEHUS MPSIMBIX, Yol MEXIy
MEPECEKAIOIIUMUCS MPSMBIMH, PACCTOSHUE MEXAY MapajuIeIbHBIMU MPSIMBIMHU.
39. Jlenenue oTpe3Ka B TaHHOM OTHOIICHUH.
40. YpaBHEHHUE INIOCKOCTH B IPOCTPAHCTBE:
— of11ee ypaBHEHHE MI0CKOCTH;
— MPOXOJIAIIEH Yepe3 TPH 3aJaHHbIE TOYKH;
— MPOXOJIAIIEH uepe3 JBe 3alaHHbIC TOUKH MapalIeIbHO BEKTOPY;
— MPOXOJAIIEH Yepe3 TOUKY NapajuielbHO JIBYyM BEKTOpPaM;
— MPOXOJAIIEH Yepe3 TOUKY U UMEIOILee 3a/1aHHYI0 HOpMaJlb;
— YpaBHEHHE IIJIOCKOCTU B OTPE3KaXx;
— HOpMaJIbHOE YpaBHEHHE TUIOCKOCTH.
41. PaccTossHME OT TOYKM JO IUIOCKOCTH, JIMHUS IE€PECEYEHMs IUIOCKOCTEH, yroia Mexay
IUIOCKOCTSIMH, PACCTOSIHUE MEXAY MapajuleIbHbIMH IIJIOCKOCTAMU.
42. KpuBbie BTOPOTO NOPSI/IKA:
— 3JUIHUIIC;
— runep6ona;
— napa0ora.
43. TIoBEepXHOCTH BTOPOTO MOPSIKA.

7 Pexomenayemasi JsuTeparypa

7.1 Ocnoenaa numepamypa

1. T'opromikun A.Il. Anrebpa u reomerpus. YueOHoe mocoOue sl HanpaBlI€HUS MOATOTOBKH
09.03.04 (231000.62) «IlporpamMmuas uHXeHepus» B Tpex dvactsax rpud YMO IlerpomnaBioBck-
Kamuarckuit: Kamuarl TV, 2015 1.

7.2 /lononnumensnan numepamypa

2. Knerenuk JI.B. CoopHuk 3a1a4 o aHanmtudeckoi reomerpun, — CI16.: [Tpodeccus, 2003

7.3 Memoouueckue ykazanus no oucuyuniune

3. Kaproymenko M.O. Anrebpa u reomerpus. - [IporpamMma Kypca U METOAMYECKUE YKAa3aHUS K
W3Y4YEHUI0 JUCUUIUIMHBI JUIsl CTyAeHTOoB HampaBieHuss mnoAarotoBku 09.03.04 «IIporpammuas
WH)XeHepus» ouHoi opmel o0yuernwust [lerpomaBnosck-Kamuarckwmii, 2019.

8. Meroanyeckue yKazaHus sl 00y4alOIUXCHA M0 OCBOECHUIO TUCHMILIUHbI
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Meroanka mnpenojaBaHusl JAaHHOW JUCHUIUIMHBI MpPEANoJiaraeT YTEHUE JEKLUUM, MPOBEACHUE
MPAKTUYECKUX 3aHATUH, TPYNIOBBIX W WHIWBHIYAIBHBIX KOHCYJIBTAIIMK 1O OTIEIBHBIM (Hambosee
CIIO)KHBIM) crnenuduyeckum npobiemMaM TUCHMIUIMHBL. llpemycMmoTpena camocrosiTenbHas padoTa
CTYJICHTOB, a TaKXe IMPOXOXKICHUE aTTECTAllMOHHBIX HWCIBITAHUN MPOMEKYTOYHOM AaTTECTalUKU
(aK3aMeH).

Jlexuuu MOCBSIIIIAIOTCS PACCMOTPEHUIO OCHOBHBIM TOHSATHSAM, HaH0O0JIEe BAXKHBIX TCOPETUUECKHUX
BOIIPOCOB. B Xo07€ jekuuii CTyIeHTaM CJIeIyeT MOArOTOBUTh KOHCIEKTHI JIEKIIMI: KPaTKO, CXEeMAaTU4HO,
MOCJIeIOBAaTeILHO  (PMKCHPOBATh OCHOBHBIE TIIOJIOKEHHSI, BBIBOABI, (OPMYIHUPOBKH, OOOOIIECHNUS;
roMeYyaTh Ba)KHBIE MBICIIH, BBIICISATH KJIIOYEBBIE CIOBA, TEPMHHBI, 0003HAYUTH BOIMPOCHI, TEPMHHBI,
Marepuay, KOTOPbI BBI3BIBAET TPYIHOCTHU, MOMETUTh M MOMNBITATHCA HANTH OTBET B PEKOMEHAYEMOM
mutepatype. Eciam  caMoCTOSTeNnsHO HE ymaeTcss pa3o0parbcs B Marepualie, HEOO0XOIUMO
chopMyIupOoBaTh BOIPOC U 33]1aTh MPENOIaBATEIII0 HA KOHCYIbTAIlUH, HA TPAKTUYECKOM 3aHSATHH.

Lenpro mnpoBeneHUsT MNPAKTUYECKUX 3aHATUNA SIBISAETCS 3aKpPEIUICHHE 3HAHUM CTYIEHTOB,
MOJYYCHHBIX MMH B XOJ€ H3YYCHHUS JUCIUIUIMHBI Ha JIEKIUAX M CaMOCTOsTEIbHO. Bo Bpems
MPAKTUYECKUX 3aHATHI PEHIatoTCs 3a/laud M0 pacCMaTPUBAEMbIM B KypCe JICKIIMM TeMaM, TPUMEHSITCS
OCHOBHBIEC TOHSTHS, T€OpeMbl, cBoWcTBA. CTYIEHT AOKEH HAydyuTcs peuiath 0a30Bble 33Jadd IO
KaXJI0M TeMe, a TaKKe MPUMEHSTh OJYYSHHBIC HABBIKU VISl PEIICHUSI peabHbIX MPUKIIAIHBIX 33124

[Ipy u3y4eHHH IUCHUILUIMHBI HCIIOJB3YIOTCSA WHTEPAKTHUBHBIE METOJbI OOYyYEHHs, HaIpUMep,
JIEKUWSI-BU3YyallM3alys, IPEANOoIaralomas nojgady Marepuaina ¢ UCIOJb30BAHUEM TEXHUYECKUX CPEICTB
o0yueHUs C KpaTKUMH KOMMEHTapHUsIMH IEMOHCTPUPYEMBIX MaTepHAalIOB (TIPE3eHTAIUH).

9. Ilepeyenbr UHGPOPMANMOHHBIX TEXHOJOTUH, WCHOJb3YeMbIX TMPH OCYIIECTBIECHHH
00pa30BaTeIbHOIO Mpollecca Mo JUCHUILINHE, BKIWYAas NepeyeHb MPOrPaMMHOIo odecreyeHus u
HHG(OPMAMOHHO-CIIPABOYHBIX CHCTEM

9.1. Ilepeuenv unghopmayuonnvix mexHOI02ULl, UCHOIL3YEMBIX HPU  OCYULECHMEIEHUU
obpazoeamenvno2o npoyecca

—  DIIEKTPOHHBIE 00Pa30BaTEIbHBIE PECYPCHI;

—  UCIOJb30BaHUE Clai-NIPe3eHTaIuil;

—  UHTEpPaKTUBHOE OOIIeHHE C OOy4YarolUMUCS U KOHCYJIbTUPOBAHUE MOCPENCTBOM VHTEpHeT,
HCIOJIb3YS COLMAIbHBIE CETH, CHEIUAIIN3UPOBAHHBIEC IPOIPAMMBI, @ TAKXKE ANEKTPOHHON MOYTHI;

—  HCIIOJIb30BaHME AJIEKTPOHHON MH(OPMAIIMIOHHO-00pa30BaTeIbHON Cpebl.

9.2. Ilepeuenv npozpammmnozo oobecneueHus, UCHOJIL3YEMO20 NPU  OCYULECHEICHUU
obpazoeamenvno2o npoyecca
HpI/I OCBOCHHU OV CHUILIMHBI UCITOJIB3YCETCA JIMICH3NOHHOC ITPOrpaMMHOC o0OecrieueHue:

1. omepauunonnsle cuctemsl Astra Linux (Win MHas onepalMoHHasl CUCTEMA, BKIIIOUCHHas B
PEECTp OTEYECTBEHHOTO MTPOTrPaMMHOTO 00€CTICUeHNUS ),

2. KOMIUIEKT o¢ucHbIX mnporpamm P-7 Oduc (B coctaBe TEKCTOBOro Mpoleccopa,
IporpaMMbl  pabOTBl €  DJIEKTPOHHBIMH  TaOJHMIIAMHM, MPOrpaMMHBIE  CpEACTBa
pPEaKTUPOBAHMS U IEMOHCTPAIIUH MTPE3CHTALHI);

3. mporpamma ImpoBEpKH TEKCTOB Ha MPEIMET 3aMMCTBOBAHUS «AHTHILIATHATY.

10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCIUNINHBI

Ha Ka(be;[pe nmeercs 4 AyauTopuun IJisd MpOBCACHUA JICKIMOHHBIX U ITPAKTHYCCKUX 3aHATHI.
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