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Mporpamma aucumnnuHbl "Anrebpa n reometpus”; 230700.62 MNpuknagHas nHopmaTtuka; 3aBeayolwumin kadgenpon, o.H. (npodeccop)
ApcnaroB M.M. , 3amecTtutens gmupektopa HacpytanHos M.®.

Mporpammy ancumnanHbl paspaboTan(a)(n) 3aBeayowmin kadpenpoi, a.H. (npodgoeccop) ApcrnaHos
M.M. Kadbenpa anrebpbl 1 MateMatM4ecKoi oMKy OTAENEeHe MaTeEMaTUKK |
Marat.Arslanov@kpfu.ru ; 3amecTtutens gmpektopa HacpytamHos M.®. Beicwas wkona
NHPOPMALMOHHBIX TEXHONOMUIA U MHPOPMALUUNOHHBIX cuctem KA®Y , Marat.Nasrutdinov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI
CTy,El,eHTbI, 3asepuusline n3yvyeHume OaHHOM ONCUMNAVHbBI OOMXHbI:

- MOHWMAaTb OCHOBHblE NOEW, Nexalime B OCHOBE IMHENHON anre6pb|, ponb 3TX METOLOO0B B
NPUNOXeHNAX B APYrnx Haykax, nx npaktn4eckoe rnpmMeHeHne n BO3MOXHOCTH;

- obnapatb TEOPETUYECKMMU 3HAHNSMU MO PELIEHMIO CUCTEM JIMHEWHbIX YPaBHEHWIA, TEOPUM
apuMeTN4ecKnx NNHENHbIX NPOCTPaHCTB U TEOPUN NINHEVHBIX ONepaTopoB Ha apUPMETUHECKUX
NINHENHbIX NPOCTPAaHCTBaX, TEOPUN MHOTOYNIEHOB OT OA4HOM N HECKOMbKUX NEePEMEHHbIX,
aHannuTnyeckom reomeTpum;

- OPVEHTUPOBATLCS B MOTOKE MHCpOPMaLMK NO NMHEHO anrebpe;

- NPUOBPECTN HaBbIKM PeLIeHNs TUMOBbLIX 3a0a4 NMHERHOM anrebpbl U aHANUTUYECKOV FreoOMeTPUN:
HaXOXAeHVe PellieHnsl CUCTEM JIMHENHbIX YPaBHEHW, BbIYUCTIEHNS 3HAYEHUS onpeaenuTeneii
paHra MaTpuLibl, HAXOXIEHNS MaTpPULbl TMHENHOro oneparopa, UccnenoBaHMs KOpHe
MHOIO4Y/1EHOB OT OJHOV NepPeMEeHHON, MNOCKOCTb U NpsiMasl B MPOCTPaHCTBe, Knaccudrkaums
KBaOPVIK U T.M.

2. MecTo OUCLMNMNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumunnnHa BkntodeHa B pasaen " b2.5.2 ObwenpogeccnoHanbHblit" OCHOBHOW
obpasoBaTtefbHol Nporpammbl 230700.62 MprknanHas nHgopMaTka U OTHOCUTCS K 6a30BOA
(obwenpodheccroHanbHoi) YacTn. OcBanBaeTtcs Ha 1 Kypce, 1, 2 ceMecTpbl.

Kypc untaetcsa ctyneHtam nepsoro kypca. OT cTyneHToB TpebyeTcs 3HaHUS B 06 beMe WKONbHOro
Kypca matemaTuki. Metoabl NMMHENHON anrebpbl 1 reoMeTpun NPUMEHSIOTCS B AaNbHenlem
NpakTU4eckun B NtobOM Kypce, CBA3AHHOM C MPUMEHEHNEM MaTeEMaTUKMW.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytowme KOMNeTEHUNN:

Pacwmndpposka
Lincpp komnereHuyu npuobpetaeMoi KOMNeTeHL N
OK-1 crnocobeH ncnonb3osarb, 0606wWwaTth 1 aHannMa3mposaTb
(OBLIEKYTIbTYpHbIE NHCPOPMALIMIO, CTABUTb LIEIN U HAXO4MUTb NYTW NX AOCTUXEHUS
KOMNETEHLIN) B YCNOBMSIX POPMUPOBAHMNS 1 PA3BUTUS MHAOPMALIMOHHOTO

obwecTBa

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:
1. DONXeH 3HaTb:

B pe3ynbTarte N3y4eHns oUCUUNNMHbI CTyOeHT OOJIKeH 3HaTb:

- BEKTOPHYIO anrebpy v aHanMTUYeCKyto reOMeTpuo, OCHOBbI TEOPUM MATPWL, U CUCTEM JIMHEHbIX
ypaBHEHWIA, OCHOBbI TEOPWMW OnpeaenuTenei;

- OCHOBbI IMHEHON anrebpbl, BKIOYAs IMHEHbIE NPOCTPaHCTBA, €BKNNA0BbI MPOCTPAHCTBA,
KBaLpaTuyHble OOPMbI, TUHEHbIE ONepaTopbl;

- OCHOBbI 06Leit anrebpbl, BKIOYAS TEOPUIO MHOXECTB, TEOPUIO YNOPSAA0YEHHbBIX MHOXECTB,
OCHOBHbIe anrebpanyeckune CTpyKTypbl;

- OCHOBbI aHaNIMTUYECKON reoMeTpun He NI0CKOCTU U B TPEXMEPHOM MPOCTPaHCTBE.
2. IONXEH yMeTb:
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Mporpamma aucumnnuHbl "Anrebpa n reometpus”; 230700.62 MNpuknagHas nHopmaTtuka; 3aBeayolwumin kadgenpon, o.H. (npodeccop)
ApcnaroB M.M. , 3amecTtutens gmupektopa HacpytanHos M.®.

CTyLeHT DONXeEH yMeTb:
- pewarb TMMNOBblE MATEMATMYECKME 3a0a4m KypCa;
- UICNOMb30BaTb MaTEMaTMYECKUNIA S3bIK, anrebpanyeckne n reoMeTpmyeckne MeToabl;

- NPUMEHATb MeTOoObl NNHENHOoN anre6pb| N aHaNUTN4YeCKom reoMeTpun ond peweHuns
MaremMatTndeckmnx 1 npuknagHbix 3agad I/IHCpOpMaTI/IKVI N 3KOHOMUKMN.

3. 0ONXEeH BnageTb:

- MaremMatn4eckKknMmm n Konn4eCTBeHHbIM1 METOOAMU pPELIEHNA TUNOBbIX
opraHmn3auMnoHHO-yrnpaBeHYEeCKUX 3a0a4;

- HaBblkaMy paboTbl C MAaTEMATMYECKON NNTEPATYPOIA U HaBblKaMy MPUMEHEHUS COBPEMEHHOTO
MaTemMaTM4yeCcKoro MHCTPYMEHTaPNS NS pelweHns 3aaaqy 9KOHOMUKM 1 MHZOPMATHKK

4. nONXeH OEeMOHCTPUPOBaTb CNOCOOHOCTb M FTOTOBHOCTb:

- pewartb TUNoBble MarteMaTn4eckmne 3agadm Kypca,
- ICNONb30BaTb MaTemMaTUYeCKUin A3bIK, anre6pa|/|qe0|<|/|e n reomMeTpumyeckmne MetToabl;

- NPUMEHATb MeToObl NNHENHON anre6pb| N aHaNUTN4YEeCKOM reoMeTpun onsg peweHuns
MareMatTndeckmnx n npuknagHbix 3agad I/IHCpOpMaTI/IKVI N 9KOHOMUKMN.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOoCTb AMCLUMNANHBI COCTABASET 7 3a4eTHbIX(ble) eanHuu(bl) 252 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLIMMINHBI 9K3aMeH B 1 ceMecTpe; 9Kk3aMeH BO 2 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs AOMNycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyecknn nnaH gUcCUMUNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paboThbl,

Paspnen
Hepnensa MUX TPyO0eMKOCTb Tekywme hopMbl
N .D.Mlt\:nL:)v;lr;,lvsl'Hbl/ CemMecTpl.ovectpa (B 4acax) KOHTpOnst
Nekumm MpakTnueckmnella6opaTopHbie
3aHATUS pa6oTbi

Tema 1. Cuctemsl
NNHENHbIX YpaBHEHWIA.
[MpsiMmoyronbHble
1 [MaTpuubI. MNpvBeneHve 1
mMartpuL, U CUCTEM
NNHENHbIX YpaBHEHUI K
cTyrneH4yatomy Buay.
MeTopq ["aycca.

JomMallHee
1-2 4 4 0 3afaHue
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Mporpamma aucumnnuHbl "Anrebpa n reometpus”; 230700.62 MNpuknagHas nHopmaTtuka; 3aBeayolwumin kadgenpon, o.H. (npodeccop)
ApcnaroB M.M. , 3amecTtutens gmupektopa HacpytanHos M.®.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 2. JlnHenHas
3aBMCUMOCTb CTPOK
(ctonbuos). OcHoBHas
neMma o NMHenHown
3aBucumocTu, 6asa un
paHr cucTembl CTPOK
(cton6buos). PaHr
matpuubl. Kputepuin noMallHee
2. |cCOBMECTHOCTU 1 1 3-4 4 8 0 3apaHve
onpeneneHHoCcTu
CUCTEMbI NIMHENHbIX
ypaBHEHUI B TepMMHAX
paHros mMaTpuLl.
®dyHoameHTanbHas
cuctema peleHnn
OOHOPOAHOWN CUCTEMBI
NINHENHbIX YpaBHEHWUI.

Tema 3. ['pynna
noaCcTaHOBOK KOHEYHOro
MHOXEeCTBa, 3HaK
noaCcTaHOBKM
(4ETHOCTb), nomaliHee
3. |3HakonepemeHHas 1 5 2 2 0 3apnaHue
rpyrnna, pasnoxeHue
noaCcTaHOBKU B
nponseeneHne
TpaHcno3nuum n
He3aBVCUMbIX LMK/OB.

Tema 4. Onpepenutens
KBaApaTHOWM MaTpuLbl,
€ro OCHOBHble
ceowcTea. Kputepuin
paBeHcTBa
onpenenuTens Hyno. KOHTPOSbHAas
dopmyna pasnoxeHus pabota

4. lonpenenutena matpuubl| 1 6-9 8 8 0 nomatuiHee
no cTpoke (cTonbuy). 3apaHue
Teopema Kpamepa o
cucTemMax NUHEemHbIX
ypaBHEHW C
KBagpaTtHoOW MatpuLen.
Teopema o paHre
mMaTpuLbl.

KETPOHHBH
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 5. Onepauun Hag
mMaTpuuamMm n nx
csoncTtea. Teopema o
paHre npon3BeneHus
5, [ABYX MaTpull. 1 1012 6 6 0 ?232%”5 °
Onpegenutenb
NpPOn3BeLEHNS
KBagpaTHbIX MaTpuLL.
ObpatHasa matpuua, ee
SIBHbIA BUA (Cbopmyna).
Tema 6. OCHOBHble
anrebpamnyeckme
CTPYKTYpbI: Tpynmbl,
konbua, nons. lNone
KOMMNEKCHbIX Yncen,
reoMeTpuyeckoe
n3obpaxeHue,
anrebpavyeckas u
TpUroHoMeTpuyeckas
doopma 3anucu,
n3BNevYeHne KopHei,
KOPHM U3 eanHNLbI.
Teopema [Maycca 06
anrebpanyeckoit
3aMKHYTOCTW MONS
KOMMNEKCHbIX YnCern.

Tema 7. Konbuo
MHOrO4Y/1EHOB OT OHOW
nepemenHon. HO n
anroputm Eeknupa.
Konbuo MHOro4neHos KOHTPONbHas
MHOMMX NePEMEHHbIX. paboTa

7. |CummeTpuyeckune 1 15-18 8 4 0 nomatuiHee
MHOFOYNEHbI, NX 3afaHue
BbIpaXeHune yepes
SNeMeHTapHbIe
cYMMeTpuyeckne
MHOrOYNEHbI, OOPMYy/bl
Brera

Tema 8. lekapToBbl
KoopAnHaThl Ha
NIOCKOCTN 1B
NpPOCTPaHCTBE.
BekTopHas anrebpa.
CkansipHoe, BEKTOPHOE nomaluHee
8. |1 cMewaHHoe 2 1 2 2 0 3apaHve
npovn3seneHns
BEKTOPOB U UX
CBOWCTBA.
['eomeTpuyeckas
NHTEepnpeTaums.
KoopaunHatHas 3annce.

oomauiHee
1 13-14 4 4 0 3aJaHune

KETPOHHBH
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 9. Obwee
ypaBHeHVe Npsamon Ha
NAOCKOCTMU.
HopmanbHoe ypaBHeHne
npsMoNn, ypaBHeHne
npsIMON B OTpe3Kax,
ypaBHEeHne NpsaMon,
npoxogasuien yepes noMallHee
9. |3afaHHyto TOYKy nofg, 2 2 2 2 0 3afaHve
3a0aHHbIM YrnoM.
MNapameTpuyeckoe
ypaBHeHne NpsMon.
Ycnosus
napannenbHOCTU U
nepneHankynsapHoCTu
npsambix. PacctosiHme ot
TOYKWN 00 NPSAMON.

Tema 10. Obwue
YPaBHEHUS NPAMON U
NJIOCKOCTY B
NpOCTPaHCTBe.
KaHoHunyeckme
YPaBHEHUS NPAMON U
NJIOCKOCTY B
npocTpaHcTBe. Ycnosus
napannesibHoCTn U
nepneHankynsapHoOCTU
OBYX MNIOCKOCTEN.
KaHoHunyeckoe
YpaBHeHWe NPsMon B
NpOCTpaHCTBe,
napasnnesnbHble,
nepecekarolmecs v
cKpelmBatowmnecs
npsMble.
MNeprieHankynsp K
NJI0CKOCTW,
npoBeneHHbIN Yyepea
3a4aHHyto TOYKy. Yron
Mexay npsMon n
MI0CKOCTbIO.
YpaBHeHue nnockocTu,
npoxoasuien yepes Tpu
pasnun4yHbie TOYKN, He
nexaltiyne Ha ogHowm
NPAMON.

KOHTPONbHas
paboTta

2 3-4 4 4 0 JomauiHee
3agaHue

10.
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Mporpamma aucumnnuHbl "Anrebpa n reometpus”; 230700.62 MNpuknagHas nHopmaTtuka; 3aBeayolwumin kadgenpon, o.H. (npodeccop)
ApcnaroB M.M. , 3amecTtutens gmupektopa HacpytanHos M.®.

Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Nekuunn

Tema 11. JluHun
BTOPOro nopsaka Ha
NNOCKOCTH.
KaHoHunyeckme
ypaBHEHWs annunca,
runepbonbl n
napabonsbl.
gﬁiﬂfﬁgii?memx omMawHee
11'KaHOHMHeCKMM 2 5-6 4 4 0 3ajaHve
ypaBHEHNSAM.
OKCLUEHTPUTET U
LVpeKTpuca annmnca u
napabonbl. MNonspHble 1
napameTpuyeckme
ypaBHEHWs annunca,
runepbonbl n
napabonbl.

Tema 12. [NoBepxHOCTM
BTOPOro nopsaka, nx
Knaccugomkaums no nx
KaHOHWYECKUM JoMallHee
12.lypaBHEHNAM. 2 7 2 2 0 3apaHve
WccnenosaHne cpopm
NOBEPXHOCTEN BTOPOro
nopsgka rno ux
YpaBHEHUSAM.

Tema 13.
MNpeobpazoBaHue
KO3adppmLMEeHTOB
ypaBHeHuM
NOBEPXHOCTEN BTOPOro
nopsaka npv nepexone

K HOBOW cuUcTeme EZ'%LE:”"H”
13. Eﬁgggﬂgy v Tipv 2 8-9 4 4 0 nomatuiHee
npeobpasoBaHUSIX. safiaHne
PaznnyHble Bnapl
NVHENHbIX
npeobpasoBaHnii, Nx
reoMeTpuyeCcKnin CMbICH.
AdpurHHbIE
npocTpaHcTBa.

Tema . NTorosas
doopma KOHTpons

Tema . UTorosas 5 0 0 0 3K3aMeH
doopMa KOHTpoOns

WNtoro 54 54 0

9K3aMeH

4.2 CopepxaHvue oUCLUMNMUHDBI

KETPOHHBH
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Mporpamma aucumnnuHbl "Anrebpa n reometpus”; 230700.62 MNpuknagHas nHopmaTtuka; 3aBeayolwumin kadgenpon, o.H. (npodeccop)
ApcnaroB M.M. , 3amecTtutens gmupektopa HacpytanHos M.®.

Tema 1. Cuctembl NIMHENHbIX YpaBHeHUN. MpsiMoyronbHble matpuubl. NMpuBeneHne matpul
CUCTEM NIMHENHbIX YpaBHEHUU K cTyneHYyaTtoMy Buay. Metopn Naycca.

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

CucTeMbl NNHERHbIX ypaBHEHWIA. [psiMoyronbHble MaTpuubl. MNpuBeneHe MaTpuL, 1 CUCTEM
NIVHEHbIX YpaBHEHWI K cTyneH4YaTomy Buay. Meton Maycca.

npaktnyeckoe 3aHsitne (4 4aca(os)):

PeweHve 3apnay Ha nenctems ¢ matpuuamn. PeleHmne cucTem nuHenHbIX ypaBHEHW METOL0M
["aycca.

Tema 2. JluHenHast 3aBUCMMOCTb CTPOK (cTon6uoB). OCHOBHasi neMmma 0 IMHEMHOW
3aBMCUMMOCTHN, 6a3a M paHr cuctembl CTPOK (cTonbuoB). PaHr matpuubl. Kputepun
COBMECTHOCTM U onpeneneHHOCTU CUCTEMbI JIMHEMHbIX YpaBHEHUA B TEPMMHAX paHros
matpuu,. PyHaaMeHTaNbHaa cCUCTEMa peLleHU OAHOPOAHOW CUCTEMbI JIMHEUHbIX YpaBHEHUN.
JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

NnHeiHasa 3aBMCMMOCTb CTPOK (cTonbuoB). OCHOBHAs nemma O NIMHENHON 3aBnCMOCTK, 6asa
paHr cucTembl CTPOK (CTON6UOB). PaHr Mmatpuubl. Kputepuini COBMECTHOCTM 1 ONPELENEHHOCTY
CUCTEMbI NINHENHbIX YPaBHEHWNIA B TEPMUHAX PaHroB MaTpul. PyHOaMeHTanbHas cuctema peLeHni
OOHOPOIHOWN CUCTEMbI TMHENHbBIX YPaBHEHWIA.

npakTnyeckoe 3aHsitne (8 4aca(os)):

PeweHne 3apay Ha NMHENHYO 3aBUCMMOCTb BEKTOPOB. HaxoxaeHue paHra matpuu. HaxoxaeHve
doyHOaMeHTaNbHOM CUCTEMbI PELEeHA OAHOPOAHOM CUCTEMbI IMHENHbIX YyPaBHEHW.

Tema 3. N'pynna noacTtaHOBOK KOHEYHOro MHOXeCTBa, 3HaK NoACcTaHOBKM (YeTHOCTb),
3HaKonepeMeHHas rpynna, pa3soxeHue NnoacTaHOBKM B NpousseneHne TpaHCNo3uLum u
He3aBMCUMbIX LIUKNOB.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

prnna noaocTaHOBOK KOHEYHOIro MHO>XXeCTBa, 3HakK NoaCcTaHOBKU ('-IeTHOCTb), 3HaKonepemMeHHas
rpynna, pasnoxeHune noactaHoOBKM B npon3seneHmne TpaHCI'IO3I/ILl,I/Il7I N HEe3aBNCUMbIX LNKITIOB.

npakTudeckoe 3aHsitne (2 yaca(os)):

PeweHve 3anay4 Ha nepecTaHOBKY, HAXOXAEHNE KONnYecTsa NHBEPCUI, 3HaKa NepCcTaHOBKMN.
Tema 4. Onpepnenutenb KBagpaTrHOW MaTpuLbl, ero OCHOBHble CBOUCTBa. Kputepuin paBeHCTBa
onpepenutens Hynw. dopMyna pasnoXxXeHUs onpeanenuTens MaTpuubl No cTpoke (ctonouy).
Teopema Kpamepa o cucremax MHEeUHbIX ypaBHEHUN C KBagpaTtHoOu MmaTtpuuen. Teopema o
paHre MaTtpuubl.

JNleKLMOHHOe 3aHsiTne (8 4aca(os)):

Onpegnenutenb KBaLpaTHOW MaTpuLbl, ero OCHOBHblE CBONCTBA. Kputepuii paBeHcTBa
onpenenntenst Hynto. @opMmyna pasnoxeHns onpenenMTens MaTpuLbl No CTpoke (cTonbuy).
Teopema Kpamepa o0 cuctemax nMHerHbIX ypaBHEHUI C KBaOpaTHOM MaTpuuein. Teopema o paHre
mMaTtpuubl.

npakTundyeckoe saHsitne (8 yaca(os)):

PeweHne 3ana4 no temam pasgena. BoluncneHvne onpenenurenein matpuul.

Tema 5. Onepauuu Hag maTpuuaMm U UX CBOMCTBa. Teopema O paHre npov3sseneHUs AByX
matpuu. Onpeaenutens Npon3BeneHUs KBagparHbix matpuu,. O6paTHas maTpuua, ee SBHbIN
Bupa (cpopmyna).

neKkumnoHHoe 3aHsiTne (6 yaca(os)):

Onepaunn Hag mMaTpuuamu 1 UX CBOMCTBA. TeopemMa 0 paHre NpousBefeHns AByX MaTpuLl.
Onpenenntenb NponsseaeHns kBaapatHbix MmaTpuu. ObpaTtHas matpuua, ee SBHbI BUA (popmyna).
npaktnyeckoe 3aHsitne (6 4yaca(os)):

PeweHune 3apnay no temam pasnena. BolumcneHune obpartHbix MatpuL.

Tema 6. OcHOBHble anrebpanyeckme CTPYKTYpbl: Fpynnbl, KOnbLa, nons. None KOMNneKkcHbIX
uncen, reomeTpmyeckoe n3obpaxeHue, anrebpanyeckas n TpuroHomeTpuyeckas oopma
3anucu, n3BneyYeHne KopHenr, KOpHU U3 eauHuubl. Teopema Maycca 06 anrebpanyeckomn
3aMKHYTOCTU NMosi KOMM/IEKCHbIX Yncen.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
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OcHoBHble anrebpanyeckue CTPyKTypbl: rpynnbl, Konbla, nons. Mone KOMNIeKCHbIX Ynucen,
reomeTpuyeckoe n3obpaxeHue, anrebpanyeckas v TpUroHoMeTpuyeckas doopma sanucu,
N3BNeYEeHNE KOPHEN, KOPHM 13 eanHuLbl. Teopema Maycca 06 anrebpanyeckoi 3aMKHYTOCTY Nons
KOMMNIEKCHbIX YnCen.

npakTnyeckoe 3aHsitne (4 4aca(os)):
3apayn Ha anrebpanyeckyto 1 TPUrOHOMETPUYECKYIO 3anCb KOMMNEKCHbBIX YNCET.

Tema 7. KonbL,o MHOrouneHoB ot ogHow nepemeHHon. HO L, v anroputm EBknnpa. Konbuo
MHOro4/1eHOB MHOIMX nepemeHHbiX. CUMMeTpUuyeckue MHOro4seHbl, UX BbipaxeHue yepes
afeMeHTapHble CUMMeTpuYeckmne MHOrouneHbl, oopMynbl Bueta

JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

KonbLo MHoro4neHoB ot ogHon nepemeHHon. HOO v anroputm EBknnpa. Konbuo MHOro4neHoB
MHOMMX nepemMeHHbIX. CUMMETPUYECKMEe MHOMO4IEHbI, UX BblpaXeHWe Yepes aNeMeHTapHbIe
CYMMETPUYECKNE MHOMO4NIEHbI, (oOpMynbl Bueta

npaktnyeckoe 3aHsitne (4 4aca(os)):

HaxoxneHune Hanbonblero obwero nenntens MHOro4YneHoB. 3aaaqv Ha NpuMeHeHne chopMyn
BuerTa.

Tema 8. [lekapToBbl KOOpAMHATbI Ha NIOCKOCTU UB NpocTpaHcTBe. BekTopHas anre6pa.
CkansipHoe, BEKTOPHOE U CMeLLlaHHOe Npou3BeaeHNUsl BEKTOPOB M UX CBOMCTBA.
FeomeTpuueckas uHtepnpertaums. KoopauHatHasi 3anuchb.

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

JLlekapToBbl KOOPAMHATLI HA NIOCKOCTM UB NpoCcTpaHcTBe. BekTopHas anrebpa. CkansipHoe,
BEKTOPHOE U CMellaHHOe NPON3BELEHNS BEKTOPOB U NX CBOCTBA. "eomeTpuryeckas
nHTepnpeTaums. KoopanHaTHas 3anuchb.

npakTnyeckoe 3aHsitne (2 4aca(os)):
PeweHne 3anad no temam pasgena. CnoxeHvie BEKTOPOB, HAXOXAEHMNE CKANsSpPHOro Npon3BeaeHuS.

Tema 9. O6Liee ypaBHeHME NPSAAMON Ha NnockocTu. HopmanbHoe ypaBHEeHUe NPSIMOM,
ypaBHeHue NpsIMON B OTpe3Kax, ypaBHeHue NpsaMon, npoxoasiLlen Yyepes 3afaHHYy TOUKY
nop, 3apaHHbIM yrnom. NMapaMeTpuyeckoe ypasHeHUe NpsiMor. YcnoBusi napannenbHOCTU U
nepneHoUKynsipHOCTU NpsiMbiX. PacctosiHue OT TOYKU A0 NPSIMOK.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

ObLwee ypaBHEHME NPSIMOI HA NNOCKOCTU. HopManbHoe ypaBHEHNE NPSIMOiA, ypaBHEHWE NPSIMOWA B
oTpeskax, ypaBHeHVe NpAMON, npoxoasuen Yyepes 3a4aHHyo TOYKY oA 3a4aHHbIM YrTIOM.
[MapameTpuyeckoe ypaBHeHVe NpsaMor. YCnosus napanienbHoCT! 1 neprneHankynspHOCTU NPAMbIX.
PacctosiHve oT TO4YkUM 00 NPsSIMOiA.

npakTnyeckoe 3aHsitne (2 4aca(os)):
PeweHne 3anay no temam pasgena: HaxoXAeHne ypaBHEeHNA NPSAMON.

Tema 10. O6Lme ypaBHEHUS NPSIMOW U NNIOCKOCTU B NpocTpaHcTee. KaHoOHUYeckune
ypaBHEeH1s NPSIMOX U NJIOCKOCTU B MpOCTpaHCTBe. YCNOBUA napannenbHOCTU U
nepneHAUKYNsIpPHOCTU ABYX Nnockocten. KaHoOHUYecKkoe ypaBHeHue rnpsiMon B NpoCTpaHCTBe,
napannenbHble, NepeceKaroLLMecs U ckpeLiusaroLuecs npsimbie. NepneHauKynsap K
NI0CKOCTU, NPOBeAeHHbIN Yepe3 3aAaHHYI0 TOUYKY. Yron mexay npsiMmon 1 n1ocKoCTbio.
YpaBHeHue niocKoCcTU, NpoxoasiLiein Yyepes Tpy pasnnyHbie TOYKU, He Nlexallue Ha OaHOWN
npsiMOM.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Obwwme ypaBHEHNS NPSIMOIA 1 NNOCKOCTW B NpocTpaHcTBe. KaHOHNYECKNe ypaBHEHUS MPSMOIA 1
MNOCKOCTM B MPOCTPaHCTBE. YCNOBUSA NapannenbHOCTN N NEPNEHANKYNSPHOCTM OBYX NAOCKOCTEN.
KaHoHMYeckoe ypaBHEHME MPSMOi B MPOCTPAHCTBE, NapannenbHble, Nepecekarowmnecs u
cKkpewmsatwowmecs npsamole. lNepneHankynsap K NAOCKOCTU, NPOBEAEHHbIN Yeped 3a0aHHY0 TOYKY.
Yron mexay npsiMoi 1 NNoCKOCTbIO. YpaBHEHME NNOCKOCTN, MPOXOAaWen Yepes Tpu pasnnyHblie
TOYKM, HE Nnexalime Ha 0gHOMN NPSAMON.

npakrTudeckoe 3aHsitne (4 yaca(os)):
PeweHne 3anay no temam pasgena: HaxoXaeHne ypaBHEHWUA NAOCKOCTMW.
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Tema 11. JluHum BTOpPOro nopsigka Ha nnockoctu. KaHoHM4Yeckue ypaBHeHUs anaunca,
runep6onbl n napabonbl. UccnepoBaHue nx oopM No UX KAHOHUYECKUM YPaBHEHUSIM.
SKCcUEeHTpUTEeT U gupeKkTpuca annunca u napabonsbi. MonsipHbie 1 NapameTpuyeckue
ypaBHeHus1 annunca, rmnep6onbi u napabonsi.

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

NMnH1K BTOPOro nopsiaka Ha nnockocTu. KaHoHMYeckne ypaBHeHUs annunca, runepbonsl n
napabonbl. ViccnegoBaHne nx opM Nno X KAHOHNYECKMM YPaBHEHMAM. SKCLEHTPUTET 1
ovpekTpuca annunca u napabonbl. MNonsipHbie U NapamMeTpuyeckne ypaBHeHUs annunca, runepbonsi
1 napabonbl.

npaktnyeckoe 3aHsitne (4 4aca(os)):
PeweHne 3anay no temam pasgena: 3agayv Ha CBOMCTBA KPYBbIX BTOPOro nopsiaka.

Tema 12. NNoBepxHOCTU BTOPOro nopsaka, ux knaccmdpukauus no MX KAHOHMYECKUM
ypaBHeHusaM. UccnepoBaHue ¢hopM NoBepxHOCTEN BTOPOro nopsigka rno ux ypaBHeHUsIM.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

[MoBepxHOCTU BTOPOro nopsaka, ux knaccmgoumkaums no ux KAHOHNYECKMM YpaBHEHMUSAM.
VccneposaHune oopM NOBEPXHOCTEN BTOPOro Nopsaka rno nux ypaBHEHUAM.

npakTnyeckoe 3aHsitne (2 4aca(os)):
PeweHne 3anay no Temam pasanena: 3afayn Ha CBOMCTBA KPMBbLIX BTOPOro nopsaka.

Tema 13. NpeobpazoBaHue K03 PULMEHTOB YypaBHEHMI NOBEPXHOCTEN BTOPOro nopsigka
npu nepexone K HOBOM CUCTEME KOOPOUHAT U NMPU NNIMHENHbIX Npeobpa3oBaHusix. PasnuyHbie
BUObl IMHENHbIX Npeobpa3oBaHnn, UX reomeTpuyeckum cmbicn. AcpchmHHbIe NpocTpaHCcTBa.

JNeKLMOHHOoe 3aHsiTue (4 4yaca(os)):

MpeobpasoBaHme KOSPPULMEHTOB YPaBHEHWIA NOBEPXHOCTE BTOPOro Nopsaka npu nepexone K
HOBOW CUCTEME KOOPAMHAT U MPU NUHENHbIX Npeobpa3oBaHnsx. Pa3nnyHble BUAbl TMHEAHbIX
npeobpa3oBaHnii, X reOMETPUYECKMA CMbICN. AGQPCPUHHbBIE NPOCTPAHCTBA.

npakTudeckoe 3aHsitne (4 yaca(os)):

PeweHune 3agay no Temam pasnena: 3afiayn Ha npeobpasoBaHmne ypaBHEHW NPU N3MEHEHWN
CYCTEMbI KOOpAMHAT.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
N Pasnen CemecTp Henens camocmsﬁreanoﬁ TpynmoeMKocCTb g;%%’g::);?:;gzg;
AucumnnmHel cemecTpa pabortbl (B yacax) pa6oTs
CTYOEHTOB
Tema 1. Cuctemsbl
NINHENHbIX YpaBHEHWUIA.
[MpsiMoyronbHble
1 [MaTpuubI. MNpuBeneHve 1 1-2 Hgﬂ;ﬂSeBrKg 4 noMallHee
Matpuu n cuctem 3anaHns 3afaHue
NMNHEWHbIX ypaBHEHUI K
CcTyneH4yaTomy Bmnay.
MeTopg ["aycca.
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

Tema 2. JlnHenHas
3aBUCMMOCTb CTPOK
(ctonbuos). OcHoBHas
nemMma o NMHENHoNn
3aBMcuMocTn, 6asa u
paHr CUCTEMbI CTPOK
(cton6buos). PaHr
maTpuubl. Kputepuii

. [COBMECTHOCTN U

onpeneneHHocTu
CUCTEMbI TMHENHbIX
ypaBHEHWNA B TEpMUHAxX
paHros MatpuLl.
dyHpameHTanbHas
cuctema peleHnn
OOHOPOAHOW CUCTEMBI
NINHENHbIX YpaBHEHUI.

noaroToBka
JomallHero
3agaHuns

JomMallHee
3adaHune

Tema 3. ['pynna
NnoaCcTaHOBOK KOHEYHOro
MHOXEeCTBa, 3HaK
NnoaCTaHOBKMN
(4eTHOCTb),

. |3HakonepemeHHas
rpynna, pasnoxeHue
noacTaHOBKU B
nponseeneHne
TPaHCNO3NLMiA 1
He3aBMCUMbIX LMK/OB.

noaroToBka
JomallHero
3a0aHuns

JoMallHee
3agaHune

Tema 4. Onpenenutenb
KBa4paTHOW MaTpuubl,
€ro OCHOBHble
ceovcTea. Kputepuin
paBeHcTBa
onpenennuTens Hynto.
dopMmyna pasnoxeHus
. lonpenenutens maTpuubl
no cTpoke (cTonéuy).
Teopema Kpamepa o
cucTemax NUHENHbIX
ypaBHEHWI C
KBagpaTtHoOM MatpuLen.
Teopema o paHre
mMartpuubl.

noaroToBka
JomallHero
3agaHns

JomMallHee
3agaHune

noaroToska K
KOHTPO/bHOW
paboTte

KOHTpONbHas
paboTa

Tema 5. Onepauunmn Hag
MaTpulamm n nx
ceorcTBa. Teopema o
paHre nNnpov3BeneHus
IBYX Matpuu,.

" |Onpepenutenb
npon3BefeHNs
KBagpaTHbIX MaTpuLL.
ObpatHas matpuua, ee
SIBHbIA BUA (Cbopmyna).

10-12

nooroToBka
JomallHero
3aaHuns

OomMallHee
3adaHune
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

Tema 6. OCHOBHble
anrebpaunyeckme
CTPYKTYpPbI: rpynnbl,
Konbua, nons. Mone
KOMM/IEKCHbIX YnCen,
reomMeTpmyeckoe
n3obpaxeHue,
6 anrebpanyeckas un 1 13-14 Hgﬂ;ﬂggﬁg 4 nomMaluHee
TpUroHoMeTpuyeckas 3ananns 3ajaHue
doopma 3anucu,
N3BNEYEHNE KOPHEM,
KOPHU 13 eanHULBbI.
Teopema "aycca 06
anrebpamnyeckoi
3aMKHYTOCTM NONS
KOMM/IEKCHbIX YNCET.

Tema 7. Konbuo
MHOIO4/1EHOB OT O0HOW
nepemeHHoin. HO n MoaroToeka fomalHee
anropuTtm Esknnaa. AomaluHero 3 sanaHne
Konbuo MHOroyneHos 3afanuns
MHOMMX NEPEMEHHDIX.
7. |CummeTpuyeckmne 1 15-18
MHOrO4YNEHbI, KX
BblpaXXeHune yepes

3NeMeHTapHbIe Egﬂggﬁiﬁ%; 3 Kongoanaﬂ
CMMeTpUuyYeckmne pabote pabota
MHOrO4/1eHbI, OOPMYTIbI
Buerta

Tema 8. [lekapToBbl
KoopAMHaThl Ha
NIOCKOCTYN 1B
NpPOCTPaHCTBE.
BekTopHas anrebpa.
CkanspHoe, BEKTOpHOE noaroToBka
8. | cMelwwaHHoe 2 1 JoMallHero
npoun3seneHns 3ajaHuns
BEKTOPOB U UX
CBOWCTBA.
"eomeTpuyeckas
NHTEpnpeTaumns.
KoopanHatHas 3anuch.

7 JomallHee
3agaHune
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

Tema 9. Obuwee
ypaBHeHne NpsamMon Ha
NIOCKOCTW.
HopmanbHoe ypaBHeHue
NpPsMONA, ypaBHeHne
npsMoNn B OTpe3Kax,
ypaBHeHMe Npsamoi,
npoxonsuien yepes

. [3amaHHyto Touky non

3a4aHHbIM YrnoMm.
MapameTpuyeckoe
YpaBHEHME NPSAMOMN.
Ycnosus
napannenbHOCTU U1
nepneHankynsapHoOCTH
npsmbix. PacctosiHme ot
TOYKWN 00 NPAMONA.

noaroToBka
JomallHero
3agaHuns

JomMallHee
3adaHune

10.

Tema 10. Obwme
YPaBHEHUS NPSAMON U
NniocKOCTU B
NnpoCTpaHCTBe.
KaHoHun4yeckune
YPaBHEHUS NPSAMON U
NniocKOCTU B
npocTpaHcTBe. YCcnosus
napannenbHOCTU n
nepneHankynsapHoOCTH
OBYX NNOCKOCTEMN.
KaHoHuyeckoe
YpaBHeHME NPsIMOi B
npoCTpaHCTBe,
napannenbHole,
nepecekarolmecs n
CKpeluBatowmnecs
npsmble.
Mepnenankynsp K
Ni0CKOCTH,
npoBeaeHHbIN Yepea
3a0aHHyIo TOYKy. Yron
Mexay npsMomn v
MIOCKOCTbIO.
YpaBHeHMe NNoCcKoCTH,
npoxoasuen 4epes Tpu
pasnnyHble TOYKU, He
nexaltine Ha ogHowm
npPAMOiA.

3-4

noaroToBka
JomallHero
3a0aHns

JomallHee
3agaHune

noaroToska K
KOHTPO/bHOW
pabote

KOHTpONbHas
paboTa
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

11.

Tema 11. JlnHumn
BTOPOro nopsgka Ha
MNOCKOCTMW.
KaHoHnyeckue
ypaBHeHWS anannca,
runepbonbl 1
napabonbl.
NccneposaHme nx
doopM Mo nx
KaHOHNYECKUM
YypPaBHEHMSAM.
OKCLEHTpUTET "
AVpekTpurca annunca u
napabonebl. MNonspHble 1
napameTpuyeckmne
ypaBHeHWs anannca,
runepbonbl 1
napabonsbl.

5-6

noaroToBka
JomallHero
3agaHuns

JomMallHee
3adaHune

12.

Tema 12. lNoBepxHOCTK
BTOPOro nopsaka, ux
Knaccudomkaums no nx
KaHOHMYECKUM
YpaBHEHUSM.
WccnenosaHne popm
NMOBEPXHOCTEN BTOPOro
nopsaaka no ux
YpaBHEHUSM.

noaroToBka
JomallHero
3a0aHuns

JoMallHee
3agaHune

13.

Tema 13.
MNpeobpazoBaHue
KoadopmLneHTOoB
ypaBHEHNIA
NOBEPXHOCTEN BTOPOro
nopsaka npv nepexone
K HOBOW cuUCTEME
KoopAwvHart v rnpu
NUHENHbIX
npeobpasoBaHUSIX.
PaznuyHble Buapl
NUHENHbIX
npeobpasoBaHnii, nx
reoMeTpuYecKunii CMbICH.
AddprHHbIE
npocCTpaHCcTBa.

8-9

noaroToBka
JomallHero
3agaHuns

JomauHee
3adaHune

NnoaroToska K
KOHTPONbHOMN
paboTe

KOHTPO/NbHas
paboTta

NTtoro

72

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

Mpwn 4TeHUN nekunii NCNoNb3yeTcs MyNnbTUMenniiHoe obopynoBaHue. [Ins peweHns 3apad
NpUMeHaTCa MatemaTtundeckmne naketobl (Maxima, Mathematica) .

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

PernctpaumoHHbin Homep 689513414
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Mporpamma aucumnnuHbl "Anrebpa n reometpus”; 230700.62 MNpuknagHas nHopmaTtuka; 3aBeayolwumin kadgenpon, o.H. (npodeccop)
ApcnaroB M.M. , 3amecTtutens gmupektopa HacpytanHos M.®.

Tema 1. Cuctembl NAMHENHbIX ypaBHeHUN. [psiMoyronbHble maTtpuubl. NpuseneHne marpuy, 1
cucTeM NMHEeNHbIX ypaBHeHUn K ctyneH4yaTtoMy Buay. Metopn aycca.

LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:
TvnoBble 3a4a4un: pewmnTb CUCTEMY IMHENHbIX ypaBHEHNI A MeToaoM [raycca.

Tema 2. JInHeHass 3aBUCUMOCTb CTPOK (CTON6L,0B). OCHOBHasi neMMa O IMHEWHOMN
3aBUCUMOCTU, 6a3a U paHr CUCTEMbI CTPOK (cTon6buos). PaHr matpuubl. Kputepumn
COBMECTHOCTM U OonpeaeseHHOCTU CUCTEMbI JIMHENHbIX YpaBHEHUA B TEPMUMHAX PaHroB MaTpuu,.
dyHOameHTaNnbHasa cUcTtemMa peLleHU OAHOPOAHON CUCTEMbI IMHEWHBbIX YpaBHEHUN.

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:
TunoBble 3a4a4yn: HANTU paHr MaTpuubl, HaxoxaeHne PCP.

Tema 3. 'pynna noacTaHOBOK KOHEYHOro MHOXECTBa, 3HaK NOACTAaHOBKU (YeTHOCTD),
3HaKornepeMeHHas rpynna, passoXxXeHue NoacTaHOBKU B Npon3BeaeHue TPaHCNO3ULUA U
He3aBUCUMbIX LLUKJIOB.

nomallHee 3afaHve , NpUMepHble BOMPOCHI:
TunoBble 3a0a4n: NepeMHOXeHNe NepecTaHoBOK, 3HAK NepecTaHOBKM.

Tema 4. Onpepnenutenb KBagpaTtHOW MaTpuLbl, ero OCHOBHble CBOUCTBa. Kputepui paBeHCTBa
onpeaenutens Hyno. dopmyna pasnioXeHus onpenenuTens MaTpuyubl No cTpoke (ctonbuy).
Teopema Kpamepa o cucteMax IMHENHbIX ypaBHEHUI C KBagpaTrHOW matpuuen. TeopeMa o
paHre maTtpuubl.

noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:
TunoBsble 3a4a4mn: HAXOXAEHVE ONpenennTens MaTpuLl.
KOHTpO/bHas paboTa , NpUMepHbIE BOMPOCHI:

3apaun Ha peweHune CI1Y, BbluncneHNe onpeanennTeneil.

Tema 5. Onepau,vm Hag matpuuamum n nx CBOMCTBA. Teopema O paHre npou3eeneHuns oByx
MaTpUL. Onpe.u,enmenb npoveseneHus KeagpartHbIX MaTpuul. 06paTHa9| mMaTpuua, ee SABHbIN

Bupa (doopmyna).
[oMallHee 3aJaHve , NPUMepPHbIe BONPOCHI:
Tunosble 3agayn: MNepemMHOXMTb MaTPULLbI, HAATN 0BpPaTHYIO MaTpULly

Tema 6. OcHOBHble anrebpanyeckme CTpPyKTypbi: Fpynnbl, KOnbLa, nons. None KOMNNEKCHbIX
uucen, reomeTpuyeckoe n3obpaxeHue, anrebpanueckas U TpuroHoMmeTpuyeckas popma
3anucu, u3snevyeHue KopHen, KOpHU U3 eguHuLbl. Teopema Naycca 06 anrebpanueckon
3aMKHYTOCTM NONSA KOMMIEKCHbIX YMuCen.

noMallHee 3afaHue , NpUMeEpPHbIe BOMPOCHI:
TunoBble 3a4ayn: HakT anrebpanyeckyto 1 TPUrOHOMETPUYECKYIO DOPMY KOMMIEKCHbIX YACE.

Tema 7. KonbL,o MHOrousieHoB OT ogHon nepemeHHon. HO L, n anroputm EBknnpa. Konbuo
MHOrO4Y/1IeHOB MHOTUX NMepeMeHHbIX. CUMMeTpUuyeckme MHOrouYneHbl, UX BbipaXeHue yepes
3aneMeHTapHble CUMMEeTpU4Yeckue MHorouneHsol, oopmynbl Bueta

LOMallHee 3afaHne , NPUMEPHbIE BOMPOCHI:

TvnoBble 3a4a4u: PewmnTb CUCTEMY IMHENHBIX ypaBHEHWA MeToaoM Maycca. MepeMHOXNTb MaTpuLbl.
KOHTponbHas paboTta , NpUMepPHbLIE BONPOCHI:

TvnoBble 3a4a4u: PewmnTb CUCTEMY IMHENHBIX ypaBHEHWA MeToaoM [aycca. MepeMHOXMTb MaTpuLbl.

Tema 8. [lekapToBbl KOOPAUHATbI HA MNJIOCKOCTU UB NpocTpaHcTBe. BekTopHas anre6pa.
CkansipHoe, BEKTOPHOE U CMeLLaHHOe Npou3BeaeHUsl BEKTOPOB U MX CBOWCTBA.
FeomeTpuuyeckas nHrepnpertaums. KoopavHatHas 3anuch.

LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

TunoBble 3a4a4n: HANTU KOOPAMHATbLI BEKTOPA, BLIYMCINTL CKaNSIPHOE U BEKTOPHOE Npov3BeaeHue,
paccTosiHue.

KTPOHHEBH
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Mporpamma aucumnnuHbl "Anrebpa n reometpus”; 230700.62 MNpuknagHas nHopmaTtuka; 3aBeayolwumin kadgenpon, o.H. (npodeccop)
ApcnaroB M.M. , 3amecTtutens gmupektopa HacpytanHos M.®.

Tema 9. O6OLuee ypaBHeHME NPSAMOW Ha NnockocTu. HopmanbHoe ypaBHEeHUe NPSIMOM,
ypaBHeHUe NpsAMON B OTpe3Kax, ypaBHeHue NpsMoin, npoxoasiLen yepes 3agaHHY TOUYKY
nop, 3apaHHbIM yrnoMm. NMapaMetpuyeckoe ypasHeHUe NpsiMor. YcnoBusi napannenbHOCTU U
nepneHoUKynNsipHOCTU NpsiMbiX. PaccTosiHue OT TOYKU A0 NPSIMOK.

JoMallHee 3apaHne , NpuMepHble BOMpPOChI:
Tunosble 3a0a4n: HANTU YpaBHEHWE MPSMON, HANTN PACCTOSHUE MEXAY MPSMOR N TOYKOM.

Tema 10. O6LiMe ypaBHEHUS NPSAMON U MIIOCKOCTU B NpocTpaHcTBe. KaHOHMYeckune ypaBHEHUS
NPSIMOM U NIOCKOCTU B NPOCTpaHCTBe. Y CNoBusi NnapannefnbHOCTU U NnepneHauKynsapHoOCTU
AByX nnockocter. KaHoHMYeckoe ypaBHeHMe NPsIMON B NPOCTPaHCTBe, NapannenbHble,
nepecekaroLimecs 1 ckpeluusatoLmecs npsimbie. lNepneHanKynsip K n10CKoOCTy,
nposefeHHbIN Yepe3 3aaHHYI0 TOYKY. Yron Mexay npsiMov U NNOCKOCTbIo. YpaBHeHue
NNOCKOCTHN, NpoxoasiLlen Yepe3 TpU pasinyHbie TOYKU, He nexallme Ha 0gHON NPsIMON.

nomallHee 3aaaHve , NpUMepHble BOMPOChI:

TvnoBble 3ag0a4n: HaWTU ypaBHEHME NAIOCKOCTN NPOXOAsWEn Yepes TPU TOHKN, Yepes NPsMyto U
NNIOCKOCTb, HANTN ypaBHEHME NPSMON NepneHankynapHOM N1OCKOCTH.

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:
3azauym Ha NNOCKOCTb U NPAMYIO, 3a4a4n Ha NPUMEHEHNE CKaNsipHOro NPON3BEAEHUS U PACCTOSHUE.

Tema 11. JluHum BTOPOro nopsiaka Ha nnockoctu. KaHoHMYeckue ypaBHeHUs anavnca,
runep6onbl n napabonbl. UccnepoBaHue nx oopM No UX KAHOHUYECKUM YPaBHEHUSIM.
SKcueHTpUTET U AupeKTpUca annunca u napabonsl. MonsipHble U napaMeTpuyeckune
ypaBHeHus annunca, runep6onbl u napabonbl.

JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:
Tunosble 3a0a4n: HANTU NapameTpbl KPUBOA, ONpenennTb TUM KPUBOW.

Tema 12. I'Iosepxuocm BTOpPOro nopsiaoka, nx Knaccuqom(au,vm Mo X KAHOHU4YeCKum
YPaBHEHUSAM. UccnepoBaHne (*.)OpM HOBerHOCTeVI BTOpPOro nopsinka no nx ypaBHeHusiM.

JoMalllHee 3a4aHune , npuMepHbie BONPOChHI:
TunoBble 3a4ayun: HANTKU KAHOHNYECKUI BUA MOBEPXHOCTN BTOPOro nopsnka.

Tema 13. NMpeobpasoBaHue K03hPULUEHTOB YpaBHEHUI NOBEPXHOCTEN BTOPOro nopsiaka npu
nepexone K HOBOW cUCTeMe KOOpAMHAT U NPy NIMHEeNHbIX Npeobpa3oBaHusX. Pa3nnyHbie BUAbI
NINHEeMHbIX Npeobpa3oBaHUi, UX FeOMeTPMYEeCcKUin cMbici. ApdoMHHbIE NPOCTPaHCTBA.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

Tvnosble 3a0a4u: pewnTb CUCTEMY NUHENHBIX ypaBHeHM MeTonoM [faycca. [epeMHOXuUTb MaTpuLbl.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

3afayun Ha KpuBble U NOBEPXHOCTM BTOPOro nopsiaka.

Tema . UToroeasi hopma KOHTpOns

Tema . UToroeasi popma KOHTpons

MprMepHble BONPOCHI K 9K3aMeHY:
BUNETbI K 9K3AMEHAM (1 cemecTp)

Buner 1

1. ObLwee peweHne HEOLHOPOLHOM CUCTEMbI IMHENHBIX YPaBHEHWIA.

2. ®opmyna Kpamepa.

Bunert 2

1. BunnHenHble n KoCoCMMMETpUYeckne OYHKLMM CTPOK MatpuLbl, UX CBONCTBA.
2. HaxoxneHvne Hambonbluero obwero nenmTens AByxX MHOTOYEHOB.

Bunet 3
1. Onpenenuntenn, npocTenwme CBOMCTBA.
2. dyHoameHTanbHas cucTema peweHuii 0QHOPOLHON CUCTEMbI IMHENHBIX YPaBHEHWIA.

Bunet 4
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Mporpamma aucumnnuHbl "Anrebpa n reometpus”; 230700.62 MNpuknagHas nHopmaTtuka; 3aBeayolwumin kadgenpon, o.H. (npodeccop)
ApcnaroB M.M. , 3amecTtutens gmupektopa HacpytanHos M.®.

1. JlnHeliHble onepaTtopbl apUAPMETUYECKOrO NTMHENHOrO NPOCTPAHCTBA, UX MaTpULbI
2. OKBUBANEHTHblE (POPMYSbI BbIYUCIEHUS 3HAYEHWI OnNpeaenmTens

Bunet 5

1. TpaHCNOHMpPOBaHHbIE MATPULbl U UX ONPenenuTenNu..

2. Teopema 0 pasnoxeHnn NPaBuIbLHON paumnoHanbHOW Apobu B CyMMy NPOCTENWNX.
EOuHCTBEHHOCTD.

Bunet 6

1. Heobxoaoumoe 1 [oCcTaTo4yHOE YCNOBME CYLECTBOBAHUS 06paTHOro onepaTopa, ero IMHEeNHOCTb.
2. Teopema Bueta. KpatHble KOpHW.

Bunet 7

1. JlnuHeliHble onepaTtopbl. 3aaaHue onepartopa Matpuuein. HaxoxaeHue no matpule NMHEeNHoro
onepartopa.

2. Konbuo CMMeTpuyeckmnx MHorouneHos. OCHOBHas TeopeMa 0 CUMMETPUYECKUX MHOMOYNIEHAX.

Bunet 8
1. KonbLio MHOro4neHoB ot 0f4HON nepemMeHHon. MHOrouYneHbl 0T MHOrMX NePEMEHHbIX.
2. [lone koMnnekcHbIX Yyncen. TpuroHoMmeTpuyeckas goopma.

Bunet 9
1. AnropuTm geneHns ¢ octatkoM. HaxoxaeHve Hanbonblero obwero aenntens.
2. KopHu 13 eguHunupl. MNepeoobpasHble KOPHM.

Bunet 10

1. MNocTpoeHne Nons OTHOLWEHWIA LENOCTHOrO KonbLa. None paumoHanbHbiX Apober.
MpencraBneHvne paunmoHanbHoM 4poby B BUAE CYMMbl MHOMQYIEHA U NPaBUIbHOW Apobu.

2. PaHrn maTpmupl No cTpokam u ctonbuam, x coBnaaeHue..

Bunet 11
1. PaanoxeHne npaBuibHOA paunoHanbHOn opobu B CyMMy NpocTenwmnx opobeii.
2. BbluncneHve paHra matpuubl METOO0M OKaMMASOWMX MUHOPOB.

Bunet 12
1. KopHu MHorouneHos. Obwwue CBONCTBA KOPHEIA.
2. Teopema KpoHekepa-Kanennu.

Bunet 13
1. dngocbepeHumnpoBaHuns B KONbLLE MHOrOYNEHOB. KpaTHble KOPHMW.
2. dopmyna pasnoxeHus onpenennuTens no aneMeHTaM HeEKOTOPO CTPOKM.

Buner 14
1. Kputepuin HeBbIPOXAEHHOCTN MaTPULbI.
2. ®opmynbl Buera.

bunet 14
1. PaHr nponsseneHns matpuu.
2. Anrebpaunyeckune CTPyKTypbl: rpynna, konbuo, none. MNpumeps..

Bonpocsl kK ak3aMeHaM (2- 1 cemecTp)

1. NoHATMe BekTOpa. DNeMeHTapHbIe onepaumm ¢ BEKTOpaMu.
2. IlnHeitHas 3aB1UCUMOCTb BEKTOPOB. [MoHsATMe Basuca.

3. lekapToBa cuctema KoopauHar.

4. MNonapHble, LMAMHOPUYECKME U CPepUdecKme KoopanHaThbl.
5. CkansipHoe npounsseneHune BekTopos. CBONCTBA.

6. BekTopHOEe nponaseneHne sektopos. CBONMCTBA.
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7. CMellaHHoe npon3sefeHne BEKTOPOB.

8. [1BoiHOe BEKTOPHOE Npoun3BeneHune.

9. NpeobpaszoBaHne LeKapPTOBbIX KOOPAMHAT Ha MNOCKOCTH.

10. OCHOBHblEe TUMNbl ypaBHEHUS MPSMOW Ha NIOCKOCTW.

11. OCHOBHbIE TUNbl ypaBHEHUS MNOCKOCTH.

12. PacctosHmne oT TO4KM A0 MNOCKOCTMU.

13. OCHOBHbIE TUMNbl ypaBHEHUS NPSAMON B MPOCTPaHCTBE.

14. 9nnunc, runepbona, napabona: onpeneneHne, KAHOHNYECKNE YPaBHEHUS.

15. NiccnepoBaHne chopMbl annunca, runepbdonsl, napabonbi.

16. OnpeneneHne KpUBbIX BTOPOro nopsiaka ¢ MCNoNb30BaHMEM MOHATUS 9KCLEHTpUCcUTeTa.
17. NonspHble ypaBHeHUS annunca, runepbonsl, napabonbl. OnNTuyeckre CBOMNCTBA.

18. LUnnuHaopuyeckue nosepxHoctu. dnnuncoma. M'mnepbononabl. KOHMYeckas NoBepPXHOCTb.
Mapabonoungpl.

7.1. OcHOBHas nuTteparypa:

1.B. A. nbuH, 3. I". TodHak AHanutnyeckas reometpus - M.: DUSMATIIAT, 2009
http://e.lanbook.com/view/book/2179/

2. B. A. Vinbuh, 3. I. Mo3aHsk JlnHeHas anrebpa - M.: ®U3MATJIAT, 2008
http://e.lanbook.com/view/book/2178/

3. CbopHuk 3apay no anrebpe (Mogn penakumeir A. N. Koctpukuna) - M.: N3g-so dPusmatnnt, 2007
http://e.lanbook.com/view/book/2743/

4. O. H. Llybepbunnep 3anayn n ynpaxHeHns no aHannutmyeckon reometpum - M.: N13a-80 J1aHb,
2009 http://e.lanbook.com/view/book/430/

7.2. lononHutenbHasa nuteparypa:
1.CO0pHMK 3aa4 NO aHANUTUYECKO reOMEeTPUKN 1 NMHENHO anredbpe [SNeKTPoHHbI pecypc] :

y4yebHoe nocobue / Moa pea. KO. M. CmupHoga. - N3a. 2-e, nepepab. n gon. - M. : Jloroc, 2005. - 369

c. - ISBN 5-94010-375-8 http://znanium.com/bookread.php?book=469055

2.JlnHenHas anrebpa: YuyebHoe nocobue / 6.M. Pyabik. - M.: HALL NHopa-M, 2013. - 318 c.: 60x90
1/16. - (Bbicwee obpasoBaHue: bakanaspuar). (nepennet) ISBN 978-5-16-004533-7, 500 ak3.

http://znanium.com/bookread.php?book=363158

7.3. UHTepHeT-pecypcChbl:

HaumoHanbHbin OTKpbIThI YHUBEpcutet "'MHTYUT' - http://www.intuit.ru/

Moptan KPY - www.kpfu.ru

CBobopfHas cuctema KomnbloTepHO anrebpbl Maxima - http://maxima.sourceforge.net/ru/
Cuctema guctaHumoHHoro obyyeHnst KDY - http://tulpar.kfu-elearning.ru

depnepanbHbli noptan 'EaMHoOe 0KHO fBocTyna Kk obpasoBartenbHbiM pecypcaM' - http://window.edu.ru/

OBC 'BHaHnyM' - http://znanium.com/
AnekTpoHHas bubnnoteyHas cuctema 'JlaHp' - http://e.lanbook.com/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "Anrebpa n reometpus" npegnonaraeT NCMONb30BaHME CNEaYOLEro
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

PervcTpaumnoHHblii HoMep 689513414 F

5AE
CtpaHnua 19 n3 21. i1s yHlf[

{ TPOHHB H
B_EPCHTET

VRS DFMALIMOHHD AHATKTAHECKAR Tt

CTEMA Ky



Mporpamma aucumnnuHbl "Anrebpa n reometpus”; 230700.62 MNpuknagHas nHopmaTtuka; 3aBeayolwumin kadgenpon, o.H. (npodeccop)
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT npon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaemble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYyET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. ObC MN3patenbcta "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHoW nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmMarbHOMy KONMMYECTBY NMPOGUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

YyebHasa ayantopms C BbIXOLOM B MHTEPHET, HANMYMEM KOMMbIOTEPOB C Matematmyeckum MO
(Maxima w/unn Mathematica )

MNporpamma coctaBneHa B cooTBeTCTBUM C TpebosaHnamm ®IFOC BINO un yyebHbiM nnaHom no
HanpasneHuio 230700.62 "lNMpuknagHas nHopmatmka" n npounio NOAroTOBKN He NpenyCMOTPEHO .
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Mporpamma aucumnnuHbl "Anrebpa n reometpus”; 230700.62 MNpuknagHas nHopmaTtuka; 3aBeayolwumin kadgenpon, o.H. (npodeccop)
ApcnaHos M.M. , 3amectutens anpektopa HacpytamHos M.®.

ABTOpP(bI):

ApcnaHos M.M.
HacpytanHos M.®.
" 201 .

PeueH3eHT(bl):
KnHgep M.U.
S 201 __ .
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