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1 Heau u 3a7a4u y4eOHOM QM CUMILIHHBI

Llenplo AMCOMIUIMHBL «Anredpa M TeOMETpHs» sBIsIeTcs (QopMHpOBaHHE Y Oymymux
CIIEUAIIICTOB 3HAHUM M YMEHUs NMPUMEHSATh MAaTEeMaTHYECKUH amlmapaT ¥ MaTeMaTHYECKHE METO/bI
IpU aHalu3e, YIPaBICHHW M MPOrpaMMHUPOBAHUM COBPEMEHHBIX CHCTEM, OCBOECHHE METOIOB
MaTEeMaTUIECKOr0 MOJICTTMPOBAHMS M aHATIM3a HHPOPMAIIMOHHO-TEXHIYECKUX CUCTEM.

OcHoBHas 3ajgada Kypca «Amnredpa W TEOMETPUS» 3aKIIOYAeTCs B PA3BUTUU Y CTYICHTOB
COBPEMEHHBIX (OPM MaTEeMaTHYECKOIO MBIIUICHHS M YMEHHUS CTaBHTh, WCCIENOBATh M pEIIATh
CJIOJKHBIE 33J]a4¥l IPOTPaMMHUPOBAHUS, BOSHUKAIOIIUE HA IPAKTUKE.

2 TpeOGoBaHusi K pe3yJibTaTaM OCBOEHMS JUCHMILIHHBI

[porecc n3yueHus TUCIUTUTMHBI HANIPaBJIeH Ha GOPMUPOBAHUE CIIEIYIOMICH KOMIETCHIINN:

OIIK-1 — CnocobeH aHaM3WpPOBaTh 3aMa4dl NMPO(ECCHOHAIBHON IEsSTEIILHOCTH Ha OCHOBE
MIOJIOXKCHHH, 3aKOHOB M METOJIOB B O0JIACTH €CTECTBEHHBIX HayK U MAaTEMAaTHKHU.

[Inanupyemble pe3ynbTarbl OO0y4YeHHS MpPU M3YUYEHUU JUCLUIUIMHBI, COOTHECEHHBIE C
IUTAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHUS 00pa30BaTEIbHOMN MPOrpaMMBbl, IPEICTABICHBI B TAOJIHIIE.

Tabnuna — [Tnanupyemblie pe3yabTaThl 00y4EHHS MPH U3YUYECHUU JTUCIUILUIMHBI, COOTHECEHHBIE C
TJIAHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUSI 00pa30BaTEIbLHON MPOrPaMMBbI

Kon IInanupyemsble Kon u | IInanupyemsliit Kon
KOMIIETCHLIIMH | PE3YJIbTaThI OCBOCHHUS | HAUMEHOBaHNE pe3yibTaT OOY4YeHus MO | MOKa3aTess
00pa3oBaTeIbHON uAeHTHPHUKaTopa JUCLUIUINHE OCBOCHHSA
IPOTrPaMMBbI
OIIK-1 Criocoben Nn-lonk 3HaTh: 3(0I1K-1)1
aHaMM3UPOBATh  3aJaud | 3HAET  OCHOBHBIC | — OCHOBHBIE (DAKTHI,
npodeccuoHaNbHON 3a1a4n MOHATHSL, ONIPEETICHHS
JeSTeIbHOCTH Ha OCHOBE | PO(ECCHOHAIBHON | M TEOPEMBI
MOJIOKECHUH, 3aKOHOB U | IEATEIbHOCTH COBPEMEHHON
METO0OB B obnactu MaTeMaTHYeCKON
€CTeCTBEHHBIX HayK U HAYKH U UX
MaTeMaTHKH BO3MOKHOCTH JIJIS

peLIeHNs] MHKESHEPHBIX
3aj1a4, aJrOPUTMBI
pelIeHHS THITOBBIX
3aj1ad.

Ymers: V(OIIK-1)1
- IPUMEHSITh
TEOPETUYECKUE 3HAHUS
JUTS PELIeHus 3a/1a4,
MPUMEHSTh BBITIOTHSTh
OCHOBHEIC
MaTeMaTHYEeCKHe
pacyeTrbl, COCTaBIAThH
U pemarb
npocTeimue
MaTeMaTHYEeCKHe
MOJIEIH, aallTHPOBATh
peIeHHs ISt
BBIYUCIUTEIBHOM
TEXHHUKH.

Baaners: B(OI1K-1)1
— METOJIaMH PELICHHUS
MaTeMaTHYECKHX 3a/1a4




Kon
KOMIIETEHIINH

Ilnanupyemsie
pe3yIIbTaThl OCBOCHUS
oOpa3oBatenbHON
POTrPaMMBI

Kon H
HauMEHOBaHHE
uaeHTU(OUKATOpa

[Tnanupyembliii
pe3ynbpTaT 00ydeHHUs 10
JUCITUTLITNHE

Kon
[OKa3aTelIs
OCBOEHHS

U METOJaMHU
[IOCTPOEHUS MOJEIIEN.

Mn-2omk-1

YmMmern:

VYmeer
HCIIONIb30BaTh
METOJIbI  aHaju3a
3a1a4
npohecCUOHANTBHOMN
JESITeTIBHOCTH

3HaTh:

— OCHOBHBIC (haKTFHI,
MTOHSTHSA, OIIPEIEICHNUS
1 TEOPEMBI
COBPEMEHHOMN
MaTeMaTUYECKON HAyKU
1 UX BO3MOKHOCTH /TSt
pelIeHns] NH)KEHEPHBIX
3a]1a4, aNrOpUTMBI
PEIIeHUs TUITOBBIX
3ajad.

3(OIK-2)1

YMmeTh:

- IPUMEHATH
TEOPETUYECKUE 3HAHUSA
I peleHus 3a1ady,
MPUMEHSTh AITOPUTMBI,
BBITIOJTHSATH OCHOBHBIC
MaTeMaTHUYCCKHUE
pacyeTsl, COCTaBIATh U
pemaTte npocTeiiue
MaTeMaTHUYCCKHUE
MOJIENH, aJalTUPOBATh
pereHus amus
BBIYHMCIIMTETbHOMN
TEXHUKH.

V(OIIK-2)1

Baanern:

— METOJIaMH PeIIeHUs
MaTeMaTHYECKHUX 3aa4
U METOJIaMU
MTOCTPOCHUS MOJIEINIEH.

B(OIIK-2)1

3 MecTO IMCHUIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM IPOrpaMMBbl

Y4yeOHass OUCHUIUIMHA «AnTeOpa M TEOMETpHs SIBISETCS O05S3aTelbHON UCIUIUIMHON B
CTPYKTYpe OCHOBHOM 00Opa30BaTEIbHON MPOTpaMMBbI, €€ H3yueHrne 0a3upyeTcs Ha Kypce MaTeMaTHKU
cpenHel mKoibl. TeopeTudyeckre 3HaHUS U MPAKTUYECKUE HABBIKU, CPOPMUPOBAHHBIC Y CTY/ICHTOB B
IpoLecce U3yYeHHUs TUCHUIUINHBI «Anredpa U reoMeTpus», ABIAIOTCS 0a30BbIMH NpU H3YUEHHH

JUCIUIIIINH «MaTeMaTHueCcKuit aHaJlIn3», ((I[I/ICKpCTHaH MareMaTukay, «MeToapl ONTUMU3ALIUI.

4 Conep:xanue TUCHHUINIHHBI

4.1 Temamuueckuii ni1aH OUCYUNTUHDL
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1 2 3 4 5 6 7 8
Tema 1 «BBegenme. Marpuunse | 13 7 3 4 6 | Ompoc,
00BEKTHD» perreHue
3aga4y
Tema 2 «Anrebpandeckue oneparum) 13 7 3 4 6 | Ompoc,
perieHue
3ama4y
Tema 3 «Onpeaenurenn» 13 7 3 4 6 | Ompoc,
pelieHue
3ama4y
Tewma 4 «IIpousBeneHre BEKTOPOB» 13 7 3 4 6 | Ompoc,
pelieHue
3ama4y
Tema 5 «lIpsiMast Ha TTOCKOCTHY 13 7 3 4 6 | Ompoc,
pelieHue
3a1a4
Tema 6 «llmockoctn u mpsmble B | 13 7 3 4 6 | Ompoc,
HPOCTPAHCTBE» pemieHue
3a1a4
Tema 7 «IIpeoOpazoBaHHs TIOCKOCTH) 13 7 3 4 6 | Ompoc,
peuieHue
3am1a4y
Tema 8 «CucreMsl JUHEeHHbIX | 14 8 3 5 6 | Ompoc,
anredpanyecKux ypaBHEHHID pemieHue
3ama4y
Tema 9 «JIuneliHOE TPOCTPAHCTBOY» 15 8 3 5 7 | Ompoc,
pelieHue
3am1a4
Tema 10 «Jluneitnple 3aBucumoctu B | 16 9 4 5 7 | Ompoc,
JIMHEHHOM NIPOCTPAHCTBE) peuenue
3a1a4
Tema 11 «Henunelineie 3aBucumoctd B | 16 9 4 5 7 | Ompoc,
JIMHEHHOM MPOCTPAHCTBE peuieHue
3a1a4
Tema 12 «EBKIUIOBO IPOCTPAHCTBOY 16 9 4 5 7 | Ompoc,
peuieHue
3a1a4
Tema 13 «YHuTapHOE MPOCTPAHCTBOY 16 9 4 5 7 | Ompoc,
peeHue
3ama4y




1 2 3 4 5 6 7 8 9
Tema 14 «Henuneiinbie o00BeKTHI Ha | 16 9 4 5 7 | Ompoc,
TUTOCKOCTID peleHue
3aj1a4
Tema 15 «Henunetinpile 00bekTHI B | 16 9 4 5 7 | Ompoc,
HPOCTPAHCTBE» perieHue
3a1a4
OKk3aMeH 36 36
Bcero 252 | 119 | 51 68 97 36
4.2 Temamuueckuit nian OUCUYUNTIUHBL 015 3A0YHOU (hopmbl 00yUeHUA
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1 2 3 4 5 6 7 8 9
Tewma 1 «BBenenune. Matpuunbie 15 |1 1 14 Ompoc,
0O0BEKTHI» pemieHue
3a1a4
Tema 2 «Anrebpandeckue oneparmm) 14 14 Ompoc,
pemieHue
3ama4y
Tema 3 «Onpenenurenn» 16 |2 1 1 14 Ompoc,
pelieHue
3ama4y
Tewma 4 «lIpousBeneHne BEKTOPOBY 15 |1 1 14 Omnpoc,
pelieHue
3a1a4
Tema 5 «IIpsmas Ha TITOCKOCTHY 151 1 14 Omnpoc,
peuieHue
3a1a4
Tema 6 «IlnockocTr u IpsIMbIe B 16 |2 1 1 14 Ompoc,
MPOCTPAHCTBE» peuieHue
3a1a4
Tema 7 «IIpeoOpa3oBaHHs TIOCKOCTH) 17 |2 1 1 15 Ompoc,
peuieHue
3aj1a4
Tema 8 «CrcTeMbl IMHEWHBIX 17 |2 1 1 15 Ompoc,
anreOpanvdecKux ypaBHEHUID» pelieHue
3a1a4
Tema 9 «JIuHeltHOE TPOCTPAHCTBO» 17 |2 1 1 15 Omnpoc,

peleHne




3amaqy
Tema 10 «JIuHelHbIC 3aBUCUMOCTH B 17 |2 1 1 15 Ompoc,
JTMHEHHOM MPOCTPAHCTBE peluieHue
3a1a4
Tema 11 «HenmnHelHbIC 3aBUCHMOCTH B 17 |2 1 1 15 Ompoc,
JMHEHHOM TIPOCTPAHCTBE perieHue
3a1a4
Tema 12 «EBKIN0BO MPOCTPaHCTBO» 17 |2 1 1 15 Omnpoc,
perieHue
3amaq
Tema 13 «YHuTapHOE IPOCTPAHCTBO» 17 |2 1 1 15 Omnpoc,
peluieHue
3amaq
Tema 14 «HenuHelinbie 0OBEKTHI HA 17 |2 1 1 15 Ompoc,
TUTOCKOCTH pelieHue
3ama4y
Tema 15 «Henuneiinbie 00BEKTH B 16 |1 1 15 Ompoc,
MPOCTPAHCTBE» pelieHue
3aga4y
OK3aMeH 9 9
Bcero 252 |24 |10 |14 219 9

4.3 Cooepircanue oucuyuniunol

Tema 1 «BBenenne. MaTpuunbie 00beKThI»

Jlexyust

[Tpenmert, 00BEKT, IIeNU U 3a1a4l AUCUUILINHBL. [Iporpamma kypca, ee peain3anusi BO BpEMEHH.
TpebGoBanus K UTOTOBOM aTTecTauu. Jlureparypa.

OcHosHble nonsmusi membvl: HANpPABICHHBIE OTPE3KU, OIPEICICHHE MHOMXECTBa BEKTOPOB,
JMHEHas: 3aBUCHUMOCTbh BEKTOPOB, 0a3zuc, KOOpJIMHATHl BEKTOpa B Oa3uce, AEUCTBUS C BEKTOpaMH B
KOOPJIMHATHOM TPEJCTaBICHUH, JEKAPTOBA CUCTEMA KOOPAMHAT, U3BMEHEHUE KOOpPJMHAT MpPHU 3aMEHE
Oa3uca 1 Hayasia KOOpAMHAT.

Hpaxmuwcxoe 3aramue

Dopma 3aHAMUA. peuleHie MUNnosvix 3a0ay
3aoanus: NeNe 231-255 u 461-522 u3 [2]

Tema 2 «Aaredpanyeckue onepanumwy

Jlexyus

Anreb6pa MHOecTB. Anrebpandeckue onepanuu, cBoiictea. Teopema Kemu. Pemerka. ['pynmst
u kosbiia. Hopmanbuble rpynmbl. M3omopdusm. Kosbllo MHOTOUYJIEHOB OT OJHOW IepeMeHHOMH
MHorouwiensl 0T HecKOlIbKMX mnepeMeHHbIX. [lome. CpoiictBa mnoned. Ywucnosbie mnons. Ilone
palMOHATIBHBIX YHCE KaK MUHUMAJIbHOE T10JIEBOE PacIIMpeHue Kojblla enbix yncen. [IpeacraBnenue
paMOHATBHBIX YMCeNl OOBIKHOBEHHBIMU U JIECATUYHBIME Jpo0simu. CrcTemMa JeHCTBUTEIBHBIX YHCEIT.
[Tone kOMIUIEKCHBIX unceln. Anredpandeckas 3aMKHYTOCTb MOJISI KOMIUIEKCHBIX YHCEIL.

OcHosHble noHAmus memvl: MHOXKECTBO, PelIeTKa, n30Mopdu3Mm, noie.

IIpakxmuueckoe 3anamue
Dopma 3aHAMUA. peuieHue MUnossix 3a0ay
3aoanus: NeNe 1.1-1.10. na ctp.11, 2.1.-2.10. na ctp. 22 u3 [3].

Tema 3 «Onpeneanrean»
Jlexyus



Omnpenenutenyt BTOPOro, TPeTbero M N-ro mopsiakoB. CpoiicTBa ompexaenurenei. CrnocoOsl
BBIYUCIICHUSL.
OcHogHble NOHAMUA MeMbl: ONIPEICITUTEND.

Ipakmuueckoe 3anamue
Dopma 3ansmust: pewierue munoguix 3a0au
3aoanus: NeNe 222-224, 383-390 u3 [2].

Tema 4 «IIpon3Begenne BEeKTOPOB»

Jlexyust

OproroHanbHoe mnpoekTupoBaHue. CKaJlIpHOE NPOU3BEJECHUE BEKTOPOB M €ro CBOWCTBA.
BripaxkeHue CKaIspHOro MPOM3BEIEHUSA B KOOpAMHATAaX. BEKTOpHOE MpOU3BEINCHUE BEKTOPOB M €0
cBOiicTBa. BpIpaxkeHME BEKTOPHOIO NpOU3BENEHUS B KoopauHatax. CMelIaHHOE IPOU3BE/ICHUE.
BeipakeHne CMEIIaHHOIrO NPOM3BENEHUS B KOOpAMHATax. /[IBOMHOE BEKTOPHOE IPOU3BEACHHUE.
3amedanusi 00 MHBAPHAHTHOCTH MTPOU3BEJICHUN BEKTOPOB. | €OMETPUYIECKHIA CMBICIL.

OcHogénbie nouamusi membvl. CKajsp, CKAIIPHOE IPOU3BEACHUE, BEKTOPHOE IIPOU3BEIECHUE,
IIPOU3BEICHNE BEKTOPOB.

HpakmuquKoe 3aramue
@OPMG SAHAMUA. peUuleHue munoesvlx 3a0ay

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

Tema S «IIpsimast Ha IIOCKOCTI)

Jlexyus

YpaBHEHHE NPSIMON IPOXOAAIIEH Yepe3 3aJaHHYI0 TOYKY B HAIPABICHUH 33JaHHOTO BEKTOpA.
VYpaBHeHHE HpsAMONl MNPOXOJALIEH 4Yepe3 3aJaHHYI0 TOUKY IEpPIEHIUKYISPHO JAHHOMY BEKTOpY.
VYpaBHeHHE TpsAMOW TMPOXOAAIICH uepe3 JBE 3aJaHHBIX TOuku. OOIIee ypaBHEHHE MPSIMOM.
HopmainbHoe ypaBHeHue mnpsmoi. Ilapamerpuueckoe ypaBHeHUe IpsiMoil. PaccTosHue OT TOYKHM 110
npsAMOH. PaccTosiHue Mexy napayyiebHbIMU IPSIMBIMH.

OcHognbie nonssmus memvl. IpsAMasi, ypaBHEHUE MPSIMOI.

Ilpaxmuueckoe 3ansmue
Dopma 3ansamusL: peuieHue munosvix 3a0ay
3aoanus: NeNe 63-127 u3 [2].

Tema 6 «IlnockocTH U IpPsAAMBIE B IPOCTPAHCTBE)

Jlexyust

Pa3nuuHble ypaBHEHUs IUIOCKOCTM W IPAMOM B IPOCTPAHCTBE. B3auMHOe pacronoxxeHue
IPSMON M IJIOCKOCTH. PacCTOSIHUS OT TOYKM [0 IJIOCKOCTH, MEXAY NapaJlIeIbHBIMH IIJIOCKOCTSIMHU.
Ilepecedyenue mIOCKOCTEN, IPAMOM U INIOCKOCTH.

OcHoénbie nonamus memsl. TNIOCKOCTb, yPaBHEHUE INIOCKOCTH.

IIpaxmuyeckoe 3ansimue
Dopma 3aHAMUA. peuieHue MUnosvix 3a0ay
3aoanus: NeNe 287-343 u3 [2]

Tema 7 «IIpeodpa3oBaHusi IJI0CKOCTH»

Jlexyust

[IpowsBenenue wmatpuin. Omneparopsl u  GyHKIHOHATBL. OToOpaxkeHuss W TpeoOpa3zoBaHUs
TIockocTH. JIuHelHbIe omepaTtopbl Ha IIOCKOCTU. AdQQuHHBIE MpeoOpa3oBaHUS M UX CBOMCTBA.
OproronanbHble Mpeodpa3zoBaHus MIOCKOCTU. [loHsTHE TpyNIIbL.

OcHogHbie noHsamus memvl.: MaTpuLa, ONEPaTOPbl, GYHKIMOHAIIBI, TPYyIIIA.

8



Hpaxmuuecxoe 3arAamue

Dopma 3aHAMUA. peuleHie MUNossix 3a0ay
3aoanus: NeNe 399-419 u3 [2].

Tema 8 «CucremMbl JIMHEHHBIX AJre0pandecKuX ypaBHeHUin»

Jlexyus

CucreMbl JUMHEWHBIX ypaBHEHMU. PermieHue cHUCTEM JMHEWHBIX YpPaBHEHHM C KBaJpaTHOU
matpuneid. Mertonst Kpamepa, ['aycca, oOpatnHoit marpuibl. CHUCTEMBbl JIMHEHHBIX YpaBHEHUH C
HEKBaJipaTHOW MmaTpulieid. basucHoe pemenue cucrembl. YacTHoe pelieHue cuctembl. CHCTEMBI
COBMECTHBIC U HECOBMECTHBIE, CUCTEMBbI OINpeeIeHHbIe U HeompenaeneHHsie. Teopema KpoHekepa-
Kanemnm.

OcHosHble nonamus memvl: CUCTEMA, JIMHEHHOE ypaBHEHUE, PEIIEHUE CUCTEMBI.

HpakmuquKoe 3aramue
@OPMG SAHAMUA. peUuleHue munoesvlx 3a0ay

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

Tema 9 «J/InHeiiHOe MPOCTPAHCTBO»

Jlexyus

Ornpenenienne JTUHEHHOTO MpOCTpaHcTBa. JIMHEHHAas 3aBHCHUMOCTb, Pa3MEpPHOCTh U 0Oa3uc B
JuHEHHOM mnpocTtpaHcTBe. [logMHOXecTBa JIMHEMHOro mpocTtpaHcTBa. Onepanuu C 3JIeMEHTaMu
JMHEWHOTO MPOCTPAHCTBA B KOOPAMHATHOM IPEACTaBIeHUU. M30MOp(h13M IMHEHHBIX TPOCTPAHCTB.

OcHosHble nouamus membl. JIMHEUHOE MPOCTPAHCTBO, ONEPALMHU C 3JIEMEHTAMH JIMHEHHOTro
IIPOCTPAHCTBA.

Hpaxmuwcxoe 3arAamue

@opMa SAHAMUA: peutleHue munoeovlx 3a0ay
3aoanus: NeNe 462-522 u3 [2].

Tema 10 «/IuHeliHbIe 3aBUCHMOCTH B JIMHEHHOM NPOCTPAHCTBE)

Jlexyus

JIuneitnpie oneparopsel. JeMCTBHS ¢ TMHEWHBIMU oneparopaMu. KoopainHaTHOE mpeAcTaBlIeHHE
JUHEHHBIX omeparopoB. OOnacTh 3HA4YeHUH U AAPO JIMHEHHOro omeparopa. VMHBapHaHTHBIE
MOAMPOCTPAHCTBA W COOCTBEHHBbIE BEKTOpPHL. CBOWCTBAa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX
3HayeHuH. JInHeliHple GyHKINOHATIBL.

Ocnogubie nowsamus memvl: JUHEWHbIE ONEPAaTOpPbl, WHBApHUAHTHBIE IOANPOCTPAHCTBA,
JUHENHHbIe GYHKINOHAIBI.

HpaxmuquKoe 3ansamue

Dopma 3ansmust: pewieHue munogulx 3a0au
3aodanus: NeNe 523-561 u3 [2].

Tema 11 «HennHeliHbIe 3aBUCMMOCTH B JINHEHHOM NPOCTPAHCTBE»

Jlexyust

bununeiinple  ¢ynkuuonanel.  KBangpatuunele — QyHKuuoHanbl.  VMcciemoBaHue — 3HaKa
KBaJIpaTUYHOr0 (yHKIMOHAa. VIHBapuaHThl TUHUI BTOPOTO MOPsAKA Ha TNIOCKOCTH. DKCTpeMaibHbIe
CBOMCTBA KBaIpaTU4YHbIX (QyHKIMOHANOB. [TonminHeiHble pyHKIIMOHAIIBI.

Ocnoéubie nouamus. memvl. OUNMHENHBbIE (YHKIMOHABI, KBaJpaTHYHble (DYHKIMOHAIIBI,
MHBapUAHTHI, OJMWINHEHHbIE (PYHKIIMOHAIIBI.

HpaKmull€CKO€ 3arAamue



Dopma 3aHAMUA: peuleHue MUNno8slx 3a0ay
3aoanus: NeNe 593-600 u3 [2].

Tema 12 «EBKJINI0BO NPOCTPAHCTBO»

Jlexyus

Omnpenenenre U OCHOBHBIE cBOMcTBa. OpToHOpMUpPOBaHHBIN 0a3uc. Oproronanuzanus 0Oasuca.
Koopaunatnoe npejcraBieHre CKajasipHOro rnpousseneHusi. OpToroHaabHbIe MAaTPUIIBl B €BKIIUIOBOM
npoctpancTBe. OpTOroHajdbHBIE JIOMOJHEHHS U OPTOTOHAIBHBIE MPOEKIHMH B EBKIHJOBOM
npoctpancTBe. CoONpspKEHHBbIE OMepaTopbl B €BKIMAOBOM MpocTpaHCTBE. CamMoCOIpsiKEHHbIE
onepaTopbl. OpTOrOHaNbHBIE ONEPATOPHI.

OcnosHble  nouwamus  memsl:  EBKIMIOBO  MPOCTPAHCTBO, OPTOrOHAJIBHOCTH,  Oaswc,
CaMOCONPSKEHHBIE ONIEPaTOPHI.

HpakmulteCKoe 3arAamue

Dopma 3aHAMUA. peuleHie MUNossix 3a0ay
3aoanus: NeNe 562-592 u3 [2].

Tema 13 «YHUTapHOE POCTPAHCTBO»

Jlexyust

OnpeneneHue yHUTApHOTO IPOCTpaHCTBA. JIMHEHHBIE ONepaTopbl B YHUTAPHOM IIPOCTPAHCTBE.
OpMUTOBBI ONEPATOPbl. DPMUTOBBI (PyHKIMOHAIBL. CpenHee 3HAUEHHWE M JUCIEPCUS SPMUTOBA
onepartopa. COOTHOIIEHUE HEONIPEAEICHHOCTEH.

Ocnognble NOHAMUA meMbl: YHUTApHOE IPOCTPAHCTBO, 3PMUTOBBI OIEPATOPHI, SPMHUTOBBI
(GYHKLHMOHAJIBI, TUCTIEPCHSL.

IIpakmuueckoe 3anamue

Dopma 3aHAMUA: MUHUKOHDEPEHYUSL.

Ipumepnsie memovl 00K1A008:
— Onpedenenue ynumapHo20 npocmpancmed.
— Jluneiinvle onepamopwvi 8 YHUMAPHOM NPOCMPAHCIEE.
- Opmumogwvl onepamopbi.
—  Opmumoswvi hyHKyuoHaIbl.
— Cpeonee 3nauenue u oucnepcus 3pMumosa onepamopa.
— Coommnowenue nHeonpeoenenHocmetl.

Tema 14 «Henunelinble 00beKTHI HA MJIOCKOCTH»

Jlexyus

Jluauu Ha nmnockoctu. Ilopspok. Kpubie BToporo nopsnka. Knaccugukanus KpuBblX BTOPOTO
nopsinka. Kanonnueckuil BUA ypaBHEHMU BTOporo mopsiaka. [IpuBeneHune K KaHOHMYECKOMY BUIY
ypaBHEHUW BTOpOro mopsiaka. Omuurc. ['umepbona. IlapaGoma. BeipokieHHBIE KpPUBBIE BTOPOTO
MopsAKA.

Ocnogubie noHAmus memvl: TOPSJIOK, KAaHOHWYECKUI BUJ ypaBHEHHUS, J3JUIMIIC, rumnepoOora,
napaboia, BBIPOXKICHHbBIE KPUBBIC.

HpaxmuquKoe 3ansamue

Dopma 3ansmust: pewieHue munogulx 3a0au
3aoanusi: NeNe 130-207 [2].

Tema 15 «HeanHeliHble 00beKTHI B IPOCTPAHCTBE»

Jlexyust

JIuHuM ¥ TOBEPXHOCTHM B HpOCTpaHCTBE. llunMHApUYeckrMe M KOHHYECKHE ITIOBEPXHOCTH.
IToBepxHOCTH  BTOpOro TmOpsiAka B  MmpocTpaHcTBe. KoOHHMYECKHME  CeYEHHs.  DJUIMIICOM.
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OpHomnonocTHBIM  rUnepOonons. JBymonocTHbIM rumepOosona. DIUIMOTHYECKUN mapaboiou.
I'unepOonmuaeckuit mapadonon. BeIpoxkaeHHBIE TOBEPXHOCTH.

OcHosHble  noHAmMuUsi memvl. TIOBEPXHOCTb, OJIUIMIICOMJ, Trumepoononsa, mnapadosonn,
BBIPO’KJICHHAs IIOBEPXHOCTD.

Ilpakxmuueckoe 3ansmue

Dopma 3aHAMUA. peuleHie MUNossix 3a0ay
3aoanus: NeNe 345-382 u3 [2].
Konumponvnas paboma.

CPC
N3yuenne yueOHoi mutepatypsl [1], [2], [3], KOUIOKBHYMBI, peIIeHHE 3ajJad II0 TeMaM,
MOJITOTOBKA K KOHTPOJIHHBIM paboTaM, IOJITOTOBKA K SK3aMCHY.

5 YueOHO-MeTOAMYECKOE 00ecnieyeH e I CAMOCTOATEIbHOM PadoThl 00yYAIIUXCS

B 1enoM BHeayauTOpHas cCaMOCTOSTENIbHAS pa00Ta CTY/ACHTA MPH U3yUYEHHH Kypca BKIIOUYAET B
cels1 crieyronye BUabl padboT:

— 1popaboTka (MU3ydeHHE) MaTepUaOB JIEKIUi;

—  YTEHHUE W MPOPadOTKa PEKOMEHIOBAHHOW OCHOBHOM ¥ JIONIOJHUTEIBHOMN JIUTEPaTYpHhI;

—  MOJATOTOBKA K MPAKTHYECKUM (CEMUHAPCKHUM) 3aHITHSIM;

—  TOWCK U pOopaboTKa MaTepuaioB U3 MIHTEpHET-pecypcoB, MEPHOAUYCCKON TICUaTH,

— BBINOJHCHUE JIOMAIIHUX 33JaHuil B (OpME TBOPYECKHUX 3aJaHUM, KeWc-CTaauM,
JIOKJIA/IOB;

—  MOJATOTOBKA MPE3CHTAIUH IS WILTIOCTPAIMH JJOKJIA/IOB;

— BBINOJHEHHWE KOHTPOJILHOM paloThl, €clIM TpPeAyCMOTpeHa Y4YeOHbIM IUIAHOM
JUCITUTLIINHBI,

— TOJATOTOBKA K TEKYIIEMY U UTOTOBOMY (ITPOMEKYTOYHAS aTTECTAINs1) KOHTPOJIO 3HAHUH
MO TUCIUIUIUHE (PK3aMeEH ).

OcHOBHast JI0Js1 CaMOCTOSITEIbHOM pabOThl CTYJEHTOB MPHUXOAUTCS Ha MpOpabOTKY
PEKOMEHZIOBAaHHOW JIUTEPAaTyphl C TIEIbI0 OCBOCHHS TEOPETUYECKOTO Kypca, MOJITOTOBKY K
NPaKTUYECKUM (CEMUHAPCKUM) 3aHATHSAM, TEMAaTHKa KOTOPBIX IMOJIHOCTBIO OXBAThIBAE€T COZAEp)KaHUE
Kkypca. CamocrosiTenbHast paboTa 1O TOArOTOBKE K CEMUHAPCKUM 3aHSATHSIM IPEIIojaracT yMeHUe
paboTaTh ¢ NepBUYHOM MH(OpMaIei.

6 DoHJ 01LIEHOYHBIX CpeaACTB 1Jisl MPOBEACHUSA HpOMe)KyTOqHOﬁ aTrrecranmum OﬁyanOHIHXCﬂ
o AMCHUIIJINHE

6.1 Cmpykmypa ¢ponoa oyenounvix cpeocme

@OH/ OLEHOYHBIX CPEJCTB AJIS MPOBEACHUS MPOMEKYTOUHOM aTTecTaluu oOydaromuxcs 1o
TUCIHTUTHHE «Anrebpa W TEOMETpHs» TPEJACTaBICH B NPHIOKEHHHM K pabodeid mporpamme
JUCLUIUIMHBL U BKJIIOYAET B ceO:

—TepeyeHb KOMIIETEHLMH C yKa3aHWeM JTanoB HMX (OpMHpOBaHHS B MPOLECCE OCBOEHUS
00pa3oBaHUs MepeueHb KOMIETEHIMI ¢ yKa3aHueM 3TarnoB UX (OPMHUPOBAHHUS B MPOLIECCE OCBOCHUS
00pa3oBaTesIbHOI MPOrpamMmbl;

— ONMCaHuE TOKa3zaTesnell U KPUTEPUEB OIICHWBAHUS KOMIIETEHLMH Ha pa3jIMyHBIX dTamax Hx
(bopMHpOBaHUsl, ONUCAHNE IIKAJT OLICHUBAHUS;

— THUIIOBBIC KOHTPOJIBHBIC 33/IaHHS WIIM MaTepHalIbl, HEOOXOIUMBbIE JJIS OLICHKN 3HAHUI, yMEHUH,
HaBBIKOB U (WJIN) OTIBITA JIESITEIBHOCTH, XapaKTEPU3YIOLINX 3Tarbl HOPMUPOBAHHS KOMITCTESHITHIA;
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— METOJMYECKHE MATEepUallbl, OIPEACIAIOIIHUE IPOLEAYPhl OLCHUBAHMUS 3HAHUM, YMEHWH,
HaBBIKOB U (WJIN) ONBITA JEATEILHOCTH, XapaKTePU3YIOIIUX ATAIbl (YOPMUPOBAHHS KOMIIETSHIIUH.

6.2 Ilepeuensv 60npocos K NPOMENHCYMOUHOU amMmecmayuu.

1.
2.
3.

©ooNOA
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Ornpenenuresns U UX OCHOBHBIE CBOMCTBA, BEIYUCIICHHE.
Marpuiipl 1 1€MCTBUS HAJ HUMH.
CucreMbl TUHEHHBIX aNTeOpanyeCKUX YPAaBHEHH U OCHOBHBIC METO/IbI HX PEIICHUS:
—Metoa Kpamepa;
— MeToJ 00paTHOM MaTPHIIbL;
—Mmerop [Maycca.
Panr maTpuubl. HaxoxaeHue panra MaTpuil.
Teopema Kponekepa—kanenu. Pemienre mpon3BOJIbHBIX CUCTEM JIMHEHHBIX YPABHEHHUI.
CucreMbl TUHEUHBIX OJHOPOJHBIX YpaBHEHUN. DyHIaMEeHTaIbHAs CUCTEMA PEUICHU.
CucreMbl KOOpIMHAT.
BekTopsl Ha IIOCKOCTH U B MPOCTPAHCTRE.
OCHOBHBIE BEKTOPHBIE OIEpaIiu.
[TonsiTue n-mepHoro BekTopa. BekropHoe npoctpanctso. PasmepHocts u 0asuc. [lepexon

HOBOMY 0azucy.

11.

CkansipHOE MpPOU3BEACHHE BEKTOPOB U €ro CBOWCTBA. BplpakeHHe CKaIspHOIO

IMPOU3BCACHUSA B KOOpAHUHATAX.

12.

BCKTOpHOC IIpOU3BCACHUEC BCKTOPOB U €TI0 CBOMCTBA. BLIpa}I(CHI/Ie BCKTOPHOI'O

IMPOU3BCACHUA B KOOPpANHATAX.

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

CwmernanHoe pou3BeICHNUE.

JIuneiinble onepatopsl. J[eHCTBUS ¢ IMHEHHBIMU OIIEpaTOpaMH.

KoopaunaTtHOE npecTaBiieHNE JINHENHBIX ONIEPaTOPOB.

OO6nacth 3HaYEHUH U SAPO JIMHEHHOTO orepaTopa.

CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUS TUHEHHOTO OmepaTopa.
MHBapuaHTHbIE OIPOCTPAHCTBA U COOCTBEHHBIE BEKTOPBI.

CBoiicTBa COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYECHUH.

JIuneiiHble GYyHKIIMOHABI.

Addunnbie npeoOpa3zoBaHUs U UX CBOWCTBA.

OproroHanbHble TPeoOpa30BaHUs TNIOCKOCTH.

ITonsiTHe TpymIBL.

KBanpatuunbie Gpopmsl.

bununeitHble GyHKIIMOHAIBI.

KBanpatuunslie pyHkunoHamnsl. MccnenqoBanue 3HaKa KBaIpaTUYHOTO (PyHKIMOHAA.
[TonunuHeHble (yHKIIMOHAIBI.

Jlenenue oTpe3ka B JaHHOM OTHOIIEHUH.

EBximmnoBo npoctpancTBo. OnpeiereHue 1 OCHOBHBIE CBOMCTBA.
OproHopMupoBaHHbIi 0a3zuc. OpToroHanu3zanus 6asuca.

OpToroHanbHble MaTPULBl B €BKJIMI0OBOM IIPOCTPAHCTBE.

OpToroHanbHbI€ JONOJHEHUS U OPTOrOHAJIBHBIE IPOEKIIUHU B €BKJIMI0BOM IIPOCTPAHCTBE.
ConpsikeHHbIE OIepaTOphl B €BKJIMIOBOM ITPOCTPAHCTBE.

CamocornpsikeHHbIE onepaTopbl. OpTOroHalbHbIE ONEPATOPHI.

YHutapHoe npoctpaHcTBo. Ornpenenenue. JIuHelHblE omnepaTopsl B YHUTApPHOM

IIPOCTPAHCTBE.

36.

OpPMHUTOBBI OmepaTopbl. DPMUTOBBI (yHKIHOHANB. CpegHee 3HAYCHHE U JTUCIIEPCHS

SPMHUTOBA OTIEpaTopa.
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37. YpaBHeHHE NMPSMOK Ha TUIOCKOCTH:
— o01ee ypaBHEHHE MPSIMOI;
— MPOXOJIALLEH Yepe3 ABE TOUKU;
— MPOXOJIAIIEH uepe3 3aJaHHYIO TOUKY B JaHHOM HalpaBlICHUH,
— IpOXOoAsIed Yepe3 JaHHYI0 TOYKY U UMEIOLEeH JaHHYI0 HOpMaJlb;
— ypaBHEHHE NPSMOI B OTpe3Kax;
— MapaMeTpUdecKoe YpaBHEHHUE MPSMOH;
— MPOXOJSAIIEH uepe3 3aJaHHYI0 TOUKY C 3aJJaHHBIM YTTIOBBIM KO3 (DUITUEHTOM;
— HOPMAaJIbHOE YPaBHEHUE MPSIMOU.
38. PaccrosHue OT TOYKM JO MpsIMOM, TOYKA IIEPECEUCHUS MPSAMBIX, YIOJI MEXAY
NePECEeKArOIIUMUCS MPSIMBIMH, PACCTOSHUE MEXK/Y NMapauIeIbHBIMH MPSIMBIMH.
39. JleneHue oTpe3Ka B JAHHOM OTHOIICHUH.
40. YpaBHeHHUE IUNIOCKOCTH B IPOCTPAHCTBE:
— of11ee ypaBHEHUE TIOCKOCTH;
— MPOXOJIAIIEH uepe3 TpU 3aJaHHbIE TOUYKH;
— MPOXOJAIIEH uepe3 JBe 3alaHHbIe TOUKH MapajIeIbHO BEKTOPY;
— IPOXOAsIIeH Yepe3 TOUKY MapaiieIbHO IBYM BEKTOpaMm;
— IPOXOSIIEH Yepe3 TOUKY M UMEIoIIee 3aJaHHYI0 HOpMaJlb;
— YpaBHEHHE IIJIOCKOCTH B OTPE3Kax;
— HOpMaJIbHOE YpaBHEHHE TIOCKOCTH.
41. PacctosiHue OT TOYKM JO IUIOCKOCTH, JHHUS TEPECEUYCHUs IUIOCKOCTEH, Yrol Mexay
IJIOCKOCTSIMU, PACCTOSIHUE MEX]TY MapaIJICIbHBIMU TIOCKOCTSIMH.
42. KpuBbie BTOpOTO MOpPSIKA:
— 3JUIUIIC;
— runepoona;
— napaboda.
43. TloBepXHOCTH BTOPOTO MOPSIIKA.

7 Pexomenayemasi qareparypa

7.1 Ocnosnaa rumepamypa

1. Topromkun A.Il. Anrebpa u reomerpus. YueOHoe mocoOue uis HanpaBiIeHUsS! MOATOTOBKU
09.03.04 (231000.62) «IIporpammHas WHXeHepHs» B Tpex dvactsax rpud YMO IlerpomaBioBck-
Kamuarckuii: Kamuatl TV, 2015 .

7.2 /lononnumenvnasn numepamypa

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

7.3 Memoouueckue ykazanus no OUCUunIuHne

3. Kaproymenko M.O. Anrebpa u reomerpust. - [Iporpamma Kypca ¥ METOAMYECKHE YKa3aHUS
K HW3Y4YEHHIO JUCLUIUIMHBI JUIsl CTyAeHTOB HampasieHus noarotoBku 09.03.04 «IIporpammuas
WHXeHepusD» ouHoi (opmbl o0yuenus [lerpomaBnock-Kamuarckmii, 2019.

8. Meroauveckue yKazaHus sl 00y4al0IIUXCH M0 OCBOEHHIO TUCIHILIHHBI
13



MGTO,Z[I/IKa npenoaaBaHusA ,Z[aHHOfI AUCHUIUIMHBL NPEANoIaraCT 4TCHUC HeKHHﬁ, MMPOBCACHUC
NPaKTUYECKUX 3aHSATHH, TPYNIOBBIX W WHIWBUAYAJIBHBIX KOHCYJIbTAMK TIO OTACIBHBIM (Hamboee
CIIOXKHBIM) crenupuIecKuM MpodiemMaM JucHUILINHBL [IpemycmMoTpeHa camoctosiTenbHas padoTa
CTYZICHTOB, a TaKXXe IPOXO0XKJICHHE AaTTECTAIMOHHBIX HCIBITAHUA TMPOMEXKYTOYHON AaTTeCTaluu
(?K3aMeH).

JIeKIuu MOCBSIIAIOTCS PACCMOTPEHHUIO OCHOBHBIM TIOHSTHSM, HAaH00JIee BAKHBIX TEOPETHUECKUX
BONPOCOB. B Xo;e Jeknwii CTyAeHTaM ClIeAyeT TNOJArOTOBUTh KOHCIEKTHI JICKIHH: KpaTKo,
CXEMaTHYHO, TIOCJIEJIOBATEIbHO (DUKCHPOBAaTh OCHOBHBIC IOJIOXKEHHS, BBIBOJBI, (HOPMYIHUPOBKH,
0606LLICHI/I$I; momMeyaTb Ba’)KHBIC MBICJIU, BBIACIIATH KJIIKOUCBBIC CJI0BA, TCPMHUHBI, 0003HaYUTH BOIIPOCHI,
TEPMUHBI, MaTepHan, KOTOPBI BBI3bIBACT TPYIHOCTH, MOMETUTh W TIOMBITAThCS HAWTH OTBET B
peKOMEHIyeMOl JuTepaType. Eciam caMoCTOsITeNbHO HE YyaaeTrcs pa3oOpaThCsi B MaTepuale,
HE00X0MMO c(hOPMYITHPOBATH BOTIPOC U 33aTh MPEIOIaBATEII0 Ha KOHCYIbTAINU, Ha IPAKTHIECKOM
3aHATUN.

Llenpto TpOBeNEHUS TPAKTHYSCKUX 3aHATHHA SBISCTCS 3aKPCIUICHWE 3HAHMW CTYICHTOB,
MOJIYYCHHBIX HMMHU B XOJA€ HU3Y4YCHHA OJUCHUIINIMHBI Ha JICKOHUAX MW CaAMOCTOATCIIBHO. Bo BpeMA
NPaKTUYCCKHUX 3aHATHI PELIAOTCS 33J]a4d 110 PACCMaTPUBACMbBIM B KypcCe JISKIIUI TeMaM, IPUMEHSTCS
OCHOBHBIC ITOHATHUA, TCOPEMEIL, CBOMCTBA. CTYZIGHT AOJDKCH HAYUYUTCAd pCUIaTb 6a3OBI)IC 3agadyu 110
KaXJI0H TeMe, a TaK)Ke MPUMEHSTH TIOJTY4YCHHBIC HABBIKHU JIJISI PEIICHUS pPealbHBIX MPUKIIAIHBIX 3a71a4

HpI/I HN3YUCHUN IOUCHUIUIMHBI HCIIOJIB3YIOTCA HHTCPAKTHUBHBIC MCTOIBI O6y‘-ICHI/I$I, Harpumep,
JICKIMsI-BU3YyalIM3alusl, Mperojaraiomias IMojadyy Marepuaja ¢ HCIOJIb30BaHHEM TEXHHYECKUX
cpeAcTB o0yueHHs ¢ KPATKIMHA KOMMEHTApUSIMH JIEMOHCTPUPYEMBIX MaTepHaioB (IPE3eHTAIHN ).

9. Ilepeyenb WHGOPMALMOHHBIX TEXHOJOTHI, MCHOJb3yeMbIX IMPH OCYIIECTBJIEHUH
00pa3oBaTe/ILHOIO Npouecca Mo JMCHUILIMHE, BKJIIYAas NepedyeHb MPOrpaMMHOro odecreveHust
U MH(OPMAIHOHHO-CIIPABOYHBIX CHCTEM

9.1. Ilepeuenvs uHpoOpmMauyUOHHBIX MEXHONO2UL, UCHONB3YEMBIX RPU OCYUECIEICHUU
obpazosamensvHozo npoyecca

—  DJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI;

—  HUCTOJIb30BAaHUE CIIaiI-TIpE3CHTAIIHHT;

—  UHTEPaKTUBHOE OOIEHHE C 00YJAIOMIMMUCS U KOHCYJIBTHPOBAaHHE MOCPeCTBOM MHTEpHET,
UCTIOJNB3Ys COIIMAIbHBIE CETH, CIICHUATN3NPOBAHHBIE TPOTPAMMBI, & TAKXKE ICKTPOHHOH ITOUTHI;

—  HCIMOJIb30BAaHHUE NEKTPOHHON MH)OPMALIMOHHO-00pa30BaTEeIbHOM CPEIbl.

9.2. Ilepeuenv npozpammnozo o00ecneyeHus, UCNONLIYEMO20 NPU  OCYULECHEIeHUU
obpazoeamenvnozo npoyecca
ITpu ocBOCHMM AMCUUIUIMHBI UCTIONbB3YETCS JIMLIEH3MOHHOE ITPOrpaMMHOE 00ecieueHHe:

1. onepanuonHsle cucteMbl Astra Linux (wim nHas onepanyoHHas CUCTeMa, BKIIOUEHHas B
peecTp OTeYECTBEHHOT'O MTPOTPAMMHOTO O0ECTIeUeHH s );

2. KoMmIuleKT oQuCcHBIX mporpaMmMm P-7 Oduc (B coctaBe TEKCTOBOTO TIpoIeccopa,
nporpaMMmbl  pabOTbl € 3JEKTPOHHBIMHM  TaOJIMILAMH, TMPOTPaMMHBIE  CpEJICTBA
peNaKTUPOBAHUS U IGMOHCTPAIIUH MTPE3CHTAITHH );

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

10. MarepuaJbHO-TeXHHUYECKOEe 0OOecredeHue TN CIUTIIUHbI

Ha xadenpe nmeercs 4 aynutopuu A1 MPOBEACHUS JCKIIMOHHBIX U TPAKTUYECKUX 3aHITHIM.
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