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1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHus ancumnnudbl (mogyns) b3.B21. "ononHutenbHble rnaebl MaTteMaTnyeckoro
aHannsa" asnsertcsa 3HaHue:

1. OCHOBHbIX MOHATUIA TEOPUN (PYHKLIMM KOMIMIIEKCHOIO NEPEMEHHOr0, Takmx Kak: KOMMIeKCHbIe
yncna, PYHKLMN KOMMIEKCHOrO NepeMEeHHOoro, aHanuTnieckue oyHKLUMN, panbl aHanuTU4eckKmnx
PYHKLMIA, Bbl4eTbI, NpeobpasoBaHme Jlannaca n onepaunoHHOe NCHUCNEHME;
2. TeOpUN UHTErpasnbHbIX YypaBHEHUNM 1 OBNageHne MetToaamu pelweHns 3anay;

3. 3HaHMe OCHOBHbIX MONOXEHWNA BapmaumMOHHOIro NCHNCNeHns.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DaHHas yuebHas gucuunnmnHa BkntodeHa B pasaen " 53.0B.7 MNpodeccrnoHanbHbIA" OCHOBHOM
obpaszoBatenbHoi nporpammbl 011800.62 Pagnodmanka n 0THOCUTCS K AMCLMNINHAM MO BbIGOPY.
OcBavBaetcs Ha 1, 2 kypcax, 2, 3, 4 ceMecTpbl.

HducunnnuHa B3.B21. "[lononHnTenbHblE rNaBbl MATEMATUYECKOro aHann3a" BXxoauT B
npogpeccnoHanbHbIr LKA OUCLINMNINH.

[ns ocBoOEHUSA oMCUUNANHBI CTYOEHT OO/TXEH YBEPEHHO BlafeTb OCHOBaAMM MaTeMaTn4eckoro
aHanuaa, nMHeHon anrebpbl, aHANMTUYECKOW reoMeTpun, Teopumn anddoepeHumnanbHbIX
ypaBHEHWIA.

MonyyeHHble 3HaHWs ByayT HEOOXOAUMbI NPY N3YHEHNMN METOLOB MAaTEMATNYECKON OM3NKIM, KYPCOB
TEOPETNHECKON OU3NKM, PAANOU3NKIA N INEKTPOHWKM 1 4.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytowme KOMNeTEHUNN:

Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
CMOCOOHOCTBIO MCMOb30BaTh B MO3HABATENBHOW 1
oK-1 I'IpocpeCCI/IOHa}'IbHOVI nestenbHocTh 6a30Bble 3HaHMS B 06nacTu
MaTteMaTukm n eCTeCTBeHHbIX Hayk

CNocobHOCTbIO OBNaAeTb OCHOBHbIMM MeToAaMu, crocobamm v
cpeLncTBaMu NMony4yeHns, XxpaHeHus, nepepaboTku
NHGOPMaUUN, NMETb HaBbIKM PaboTbl C KOMMbIOTEPOM Kak
CpencTBOM ynpasneHus nHgoopmaumei

CNOCOBHOCTbIO NCMONBb30BaTL B MO3HABATENIbHOW 1
oK-16 NPOdECCUOHANBHOW LEeSTENbHOCTU HaBbIKM PaboTbl C
MHCpopMaLmMelt N3 pas3nmnyHbIX MCTOYHIKOB

CNocoBHOCTLIO MCMOIb30BaTh 6a30Bble TEOPETUYECKME 3HAHMSA

Lncpp komneteHLUN

oK-12

nk-1
ONd peleHns npodpeccrnoHanbHbIxX 3a4ad
nK-2 CMOCOOHOCTbIO NPUMEHSITb Ha NpakTuke 6ba3oBble
npogpeccnoHanbHble HaBblKK
CNOCOOHOCTbLIO NCMNOMb30BaTh B MO3HaBaTENbHOM U
NPodPeCcCMOoHanbHoOM OesaTenbHOCTM 6a3oBble 3HaHWUS B obnacTu
ok-17 NHJPOPMATUKU N COBPEMEHHbIX MHPOPMALMOHHbIX TEXHONOINNA,

HaBbIKW MCMONb30BaHMS NPOrPaMMHbIX CPEACTB U HABbIKOB
pPaboTbl B KOMMbIOTEPHBIX CETSIX; yMEHUEM co3aaBaTtb 6asbl
LOaHHbIX 1 UCMONb30BaTh pecypcbl IHTepHeT

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Pacwmndpposka
npuobpeTaeMoi KOMNeTeHL NN
cnocobHocTblo cobupatb, 0bpabaTbiBaTh U MHTEPNPETMPOBATD
C UCMONb30BaHNEM COBPEMEHHbIX MHGIOPMALMOHHbIX
oK-4 TEXHONOI Wi AaHHble, HeobxoaAMMble Ans POPMUPOBAHUS
CY>X[EHWA MO COOTBETCTBYIOWMM COLIMABbHBIM, HAYYHbIM 1
3TnYecKnM npobnemam

Lncpp komneteHLUN

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

OCHOBHbIE METOLbl U NPUEMbI pa60Tb| C psaoaMn, OCHOBHbIE NMONOXEHUA TEOPUN NHTErpasibHbIX
ypaBHean7| " BapnauMnOHHOIo NcHncneHmns, OCHOBHbIE MOJIOXEHUA TEOPUN NHTETPalIbHbIX ypaBHeHI/IVI
N BapmaunOHHOIo NCHNCNEHUA; yMETb UCMONMb30BATb 3TN NMOHATUA N MEeTOObl NPpU peleHnn 3anad,
BO3HUKAIOLWMX B Pa3NNYHbIX PU3NYECKNX Kypcax.

2. IONXEH yMeTb:

YMEeTb UCMONb30BaTb MNONMYyYEHHbIE MOHATUSA N METOObI MPU pPelleHn 3a4a4y, BO3HUKAOWNX B
TEopeTnYecKomn N MmaTtemMaTnyeckon onsmke.

3. 0OMXEeH BnageTb:
METOLaMN peweHns COOTBETCTBYIOWNX 3a4a4 N YyNpaxXHEHWA;
4. DONXEH OEeMOHCTPMPOBATb CNOCOOHOCTb U FOTOBHOCTb:

NPUMEHATb OCHOBHbIE MONOXEHNS TEOPUN PAO0B, AuddrepeHuUnanbHbIX ypaBHEHUI U
BapunauMoHHOro NCHMUCNEHNS, TeEOPUM CPYHKLIMN KOMMNEKCHOrO NPEeMEHHOro Npu pelweHnn 3anad,
BO3HMKAIOWMX B TEOPETMYECKON N MaTEMATUYECKON CoU3MKe.

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpynoeMKoCTb AMCLMMANHBI COCTaBNsIeT 5 3a4eTHbIX(ble) eanHmu(bl) 180 Yaca(os).

dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI OTCYTCTBYET BO 2 CEMECTPE; 3a4eT B 3 CEMECTpE;
3ayert B 4 cemecTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa n copepxaHve ayautopHon paboTbl No aucumnianHe/ Mogynio
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanuua 4 us 23. il yLH,lfIP EPCHTET
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 1. Teopus panos
Yucnosble psaabl.
Kputepuin Kowwm
cxogumocTu. Pagbl ¢
HeoTpuLaTeNbHbIMM
yneHamu. NpuaHaku
CXOAMNMOCTM.
ABCONIOTHO U YCNIOBHO
cxopfwmecs paabl.
DyHKUMOHANbHbIE KOHTpPOMNbHas
1.|[nocneposaTtenbHOCTU U 2 1-18 0 18 0 paboTta
psobl. PaBHomepHas
cxoammocTb. Kputepuii
paBHOMEpPHOW
cxogumocTu. Teopembl
0 paBHOMEpPHO
CXo4AaWmxecsa psoax.
CreneHHble paabl.
Teopema Abens.
PasnoxeHne goyHKLMI
B CTEMEHHbIe pabl.

Tema 2.
KpvBonunHeiHble
WHTerpanbl.
KpvBonunHeiHble
nHTerpanbl 1-ro n 2-ro
5 [POAOB. CseneHwue 3
‘|KPMBONNHENHbIX
WHTErpasnos K
0ObIKHOBEHHbIM.
OcHoBHble CBOWCTBA,
npunoxeHus. dopmyna
[puHa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 3.
NoBEPXHOCTHbIE
WHTerpanbl. 3agaHue
NMOBEPXHOCTM C
MOMOLLbIO BEKTOPHbIX
JOYHKLUUNA.
OLOHOCTOPOHHME 1
BYCTOPOHHME
nosepxHocTu. MoHaTne
5 [Wnowanm nosepxHocTy. 3
‘INMoxaTtune
NMOBEPXHOCTHbIX
WHTerpanos 1-ro u 2-ro
poaoB. Boluncnexune
NMOBEPXHOCTHbIX
WHTErpanos, nx
npunoXxeHns. Gopmyneol
OcTtporpagnckoro n
Crokca n nx
NPUNOXEHNS.

Tema 4. Tema 1.
CeepneHus 06
NHTErpanbHbIX
YPaBHEHUSAX.
YpaBHeHus
®penronbma n
Bonbteppa | n Il ponos.
CobCTBEHHbIE 3HAYEHNSA
1 COBCTBEHHbIE
PyHKLNK
NHTErpanbHoOro
OLHOPOJHOro
4 |ypaBHeHns.
WNHTerpanbHble
YpaBHEHUS C
BbIPOXOEHHbIM SOPOM.
Teopembl dpepnronbma.
CyuwecTtBoBaHuMe v
€0VNHCTBEHHOCTb
pelweHns ypaBHeHNS
®pepnronbma.
CseneHus o
NPUBNMXEHHbIX
MeTo4ax pelweHus
NHTErpanbHbIX
YpaBHEHNA.

KOHTPO/NbHas
4-9 0 12 0 paboTta

KOHTPO/NbHas
3 |[(10-12| 6 6 0 paboTta

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 6 ns 23. 111 yHlf[
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Pasnen
AducunnnuHbl/
Monyns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauToOpHOM p

aborTbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywiue coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tema 5. Tema 2.
OneMeHTbl
BapuaLlmMoHHOro
ncyncnenus. JinHenHoe
HOpPMUpPOBaHHOE
NPOCTPAaHCTBO.
lMpocTpaHcTBO
HenpepbIBHbIX
QOYHKLUUNA.
OrCMNOH-OKPECTHOCTb
N paccTosiHne Mexay
To4ykamn. OnpenenexHve
doyHKUMoHana.
HenpepblBHOCTb,
NNHENHOCTb
doyHKUMoHana.
OKCTpEeMyM
doyHKUMoHana.
Bapnauus
doyHKUMoHana.
Heobxonumoe ycnosue
9KCTpemyma
doyHKUMoHana.
OcHoBHas nemma
BapunaLlmMoHHOro
ncuymcneHuns.
YpaBHeHne diinepa.

.|YpaBHeHve

Onnepa-OcTporpanckor
BapvauvoHHas 3apava
C NOABUXHbIMM
rpaHuuamm ons
npocTenwero
doyHKUMOHana. Ycnosus
TpaHCcBEepPCanbHOCTH.
3agaya ¢ noABMXHbIMM
rpaHuuamm ons
doyHKUMoHana,
3aBUCSILEro OT ABYX
JOYHKLMIA OQHOro
He3aBncmMMmoro
aprymeHTa. None
aKcTpemanen. Ycnosme
Akobn. PyHKuUS
BenepuwTpacca.
JloctaToyHble ycnosus
3KCTpemyma
doyHKUMoHana.
BapraunoHHble 3anaym
Ha YCNOBHbIN
SKCTPEMYM.
MpunoxeHuns
BapuaunmoHHOro

Peruct
CtpaHn

pay

WOHHbI HOMEP

Ha

y n3 23.

KETPOHHBH
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ncymncneHmsa K 3agad4yam MexaHukm m C*)VI3VIKI/I.

13-18

12

12

KOHTPO/NbHas
paboTta
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauToOpHOM p

aborTbl,

MX TPYAO0EMKOCTb
(B yacax)

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tekywiue coopmbl
KOHTpOns

Tema 6. A. Teopus
JOYHKLNIA KOMMNEKCHOro
nepeMeHHOoro.
KomnnekcHble yucna n
apudmMeTnyeckue
onepauum Hag HAMMW.
KomnnekcHas
NMNOCKOCTb.
TpuroHomeTpryeckas
goopMa KOMMIEKCHOro
yucna. Bo3seneHune B
LeNnyto CTENEHb.
13BneyeHne KopHa N -
OW CTENEHMN.
Bo3seneHve B
KOMMJIEKCHYIO CTEMNEHDb
yucna e. Jlorapndm
KOMMJIEKCHOro Yyncna.
Bo3seneHuve B
KOMMJIEKCHYIO CTEMEHDb
KOMMMIEKCHOro Yyncna.
Mpenen
nocnenoBaTenbHOCTH.
Heobxonumbie n
[OCTaToYHbIE YCNOBUSA
CXOQMMOCTH
nocnenoBaTenbHOCTH.

. HeorpaHquHHaﬂ

nocnenoBaTenbHOCTb.
MonHas koMnnekcHas
NMNOCKOCTb U cpepa
PumaHa. OnpeneneHne
JOYHKLMN KOMMNEKCHOTO
NepeMEHHOrO.
O[OHO3HAYHOCTb.
OOHONNCTHOCTbD.
Kpueble Ha
KOMMNNEKCHOWN
MIOCKOCTW.
OnHOCBSI3HbIE U
MHOrOCBSI3Hble 06nacTu.
MNpenen doyHKUMK
KOMMNEKCHOro
NepeMEHHOrO.
HenpepblBHOCTb
JOYHKLMN KOMMNEKCHOTO
NepPEMEHHOrO.
OCHOBHble TEOPEMbI O
HenpepbIBHbIX B
3aMKHyTOI obnacTu

dPyHKUUSA

18

KOHTPO/NbHas
paboTta

Peruct
CtpaHn

pay

WOHHbI HOMEP

Ha
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Buabl n yachbl
Paspen ayauTopHoOW paboTbl,
Henens UX TPYAO0EMKOCTb TexyLume dopMbI
N .D.VIKIIL‘I.)VIHJ',I.II/;I'HI:I/ Cemecrpcemecha (B yacax) ¥(0H1p$1 ,.p
ay nemmnpaxmqecmenaﬁoparopuue
3aHATUSA pa6otbi

Tema . Ntorosas pv—

doopMa KOHTpon4
_ Tema . NToroesas 4 0 0 . -

doopMa KOHTpONA

NToro 18 75 0

4.2 CopepxaHue OUCLUMNIMUHbI

Tema 1. Teopusa psapos Hucnosble pagbl. Kpurepun Kowmn cxogumocTtu. Psagbl ¢
HeoTpuuaTeNbHbIMK YneHamu. MpusHaku cxoamMMocTU. AGCONIOTHO U YCNIOBHO CXOASLLUECS
psaabl. DyHKUUOHaNbHbIE NocnenoBaTelbHOCTU U paabl. PaBHOMepHas CXO4UMOCTb.
Kputepun paBHOMepHOM cxoauMocTu. Teopembl 0 paBHOMEPHO CXOASALLMUXCA psapax.
CteneHHble psapbl. Teopema Abensi. PasznoxeHue coyHKUUIM B CTEMNEHHbIE PSAbl.

npaktnyeckoe 3aHsitne (18 yaca(os)):

CeMuHapckoe 3aHsaTtue 1. Yucnosble pagpl. [puaHaku CXo4MMOCTU 3HAKOMOCTOSHHBIX PSO0B.
Pasgen 5, naparpad 1 13 [2]. 3apgaum 2546-2589. CemunHapckoe 3aHsaTme 2. Yucnosble psapl.
[Mpr3Haky cxoQMMOCTM 3HaKonepeMeHHbIX psaoB. Pasgen 5, naparpad 2 13 [2]. 3agaum
2656-2705. CemumHapckoe 3aHaTue 3. encteng Hag pagamu. Pasoen 5, naparpad 3 ua [2].
3anaum 2706-2715. KoHTponbHas pabota. CemuHapckoe 3aHsTue 4. PyHKUMOHaNbHbIE
nocnenoBaTtenbHOCTU U paabl. Pasnen 5, naparpad 4 u3 [2]. 3agayun 2716-2782. CeMuHapckoe
3aHatne 5. CteneHHble paabl. Pasnen 5, naparpad 5 ua [2]. 3agayn 2812-2837. CeMuHapckoe
3aHaTue 6. PasnoxeHne goyHKkUMI B cTeneHHble psabl. Pasgen 5, naparpad 5 n3 [2]. 3anaun
2838-.2905.

Tema 2. KpusonunHenHble nHTerpanbl. KpusonnHenHble MHTErpanbl 1-ro n 2-ro poaos.
CseneHue KpUBONIMHENHbIX MHTErpanoB K 06bIKHOBEHHbIM. OCHOBHblEe CBOWCTBA,
npunoxeHus. ®opmyna NpuHa.

npakTudeckoe 3aHsitne (6 yaca(os)):

CemuHapckoe 3aHaTue 1. KpmeonuHerHble nHterpans 1-ro pona. Pasnen 8, naparpad 11 n3 [2].
3apaum 4221-4247. CemnHapckoe 3aHsATMe 2. KpuBonuHerHble nHTerpansl 2-ro poga. Pasgen 8,
naparpad 11 13 [2]. 3agayn 4248-4295. CemuHapckoe 3aHaTne 3. dopmyna puHa. Pasgen 8,
naparpad 12 u3s [2]. 3apaun 4296-4325. CemnHapckoe 3aHsATMe 4. KoHTponbHas paboTa.

Tema 3. HOBerHOCTHbIe UHTerpanbl. 3apaHue NMOBEPXHOCTU C NOMOLLLbHO BEKTOPHbIX
(byHKLIMﬁ. O,IJ,HOCTOpOHHI/Ie U ABYCTOPOHHME NMOBEpPXHOCTU. MoHaTne nnowanu NMOBEpPXHOCTMU.
MoHaTtne NMOBEPXHOCTHbLIX UHTEerpanos 1-ro n 2-ro poaoB. BbluucneHue MOBEPXHOCTHbIX
UHTEerpanoB, UX NpuUnoXeHus. Cbopmynbl OCTporpa,u,CKoro n Ctokca n ux NPUNOXeHus.

npaktnyeckoe 3aHsitne (12 yaca(os)):

CemuHapckoe 3aHaTune 1. NoBepxHOCTb B NpocTpaHCTBe. BbluncneHne nnowanein noBepxHOCTEN.
Pazgen 8, naparpad 4 13 [2]. 3agaun 4036-4050. CemunHapckoe 3aHsATme 2. [1oBepXHOCTHbIE
nHterpansl 1-ro pona. Pasaoen 8, naparpad 14 n3 [2]. 3anaun 4341-4361. CeMnHapckoe 3aHATne
3. lNoBepxHOCTHbIE NMHTErpansl 2-ro pona. Pazanen 8, naparpad 14 13 [2]. 3apgaun 4362-4366.
CemuHapckoe 3aHatue 4. dopmynsl Octporpaackoro-Iaycca n Ctokca. Pasnen 8, naparpadbi 15,
16 13 [2]. 3apaun 4367-4400. CeMuHapckoe 3aHsTue 5. Moarotoeka k OHTPONbHON paboTe.
CeMuHapckoe 3aHsiTne 6. KoHTponbHas paborTa.

Tema 4. Tema 1. CBeaeHusi 06 MHTErpanbHbIX ypaBHeHUsIX. YpaBHeHus Ppenronbma u
Bonbteppa | n Il popos. Co6cTBEHHbIE 3HAYEHUA U COBCTBEHHbIE PYHKLUM UHTErPanibHOro
OOHOPOOHOro ypaBHeHUsi. UHTerpanbHbie ypaBHEeHUs C BbIPOXOEHHbIM A4pOM. TeopeMbl
®dpenronbma. CyuiectsoBaHMe U e AUHCTBEHHOCTb peLlueHns ypaBHeHna dpearonbma.
CeeneHus 0 NPUOGNMXEHHbIX METOAAX PeLUeHUst MHTerpanbHbIX YpaBHEHUMN.

JNIeKLMOHHoe 3aHsiTue (6 4aca(oB)):
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Nekums 1. YpaeHeHns dpepronoma n Bonbteppa | v 1l ponos. Co6CTBEHHBIE 3HAYEHUS U
COBCTBEHHbIE PYHKLMWN MHTErpanbHOro 04HOPOLHOrO ypaBHeHus. Jlekuns 2. VIHTerpanbHble
YPaBHEHUS C BbIPOXAEHHbIM SapoM. Teopembl ®pegronbma. Jlekumsa 3. CywecTsoBaHme 1
€AMHCTBEHHOCTb peleHuns ypaBHeHns dpearonbma. CBeaeHns 0 NPpUBNNXeEHHbIX METOAAX PELLEHUS
NHTErpasibHbIX YPaBHEHUIA.

npaktnyeckoe 3aHsitne (6 4aca(os)):

3aHatme 1. NHTerpanbHble ypaBHeHus BonbTeppa 2-ro poga. 3agaum 1.1, 1.2, 1.3,1.10 7 1.12,
1.15 ? 1.24 n3a [7]. 3aHaTue 2. VIHTerpanbHble ypaBHeHNs Ppearonbma 2-ro poaa ¢ BblpoOXAEeHHbIM
agpoM. 3agadn 2.17 ? 2.31 u3 [7]. 3aHatue 3. PeweHne nHTerpanbHbiX ypaBHeHW BonbTeppa v
dpepnronbma MeTonoM nocnenoBatenbHbix Npubnnxennii. 3agayumn 1.25 ? 1.32n 2.1 ? 2.5 u3 [7].

Tema 5. Tema 2. dnemeHTbl BaprMaLMOHHOro ucuucneHus. JinHenHoe HopmmposaHHoe
npocTpaHcTBo. [TpocTpaHCTBO HeNpepbIBHbIX (PYHKLMA. DNCUNOH-OKPECTHOCTb U pacCcTosiHUe
Mexnay Toukamu. OnpepneneHue pyHKumoHana. HenpepbiBHOCTb, IMHEMHOCTb PYHKLMOHanNa.
AkcTpemyM chyHKUMOHana. Bapnauus coyHkunoHana. Heo6xonumoe ycnosue aKCTpemyma
cdyHKkunoHana. OcCHOBHas neMMa BapuaLUOHHOro ucuucneHus. YpasHeHue dunepa.
YpaBHeHune dunepa-Octporpanckoro. BapnaunoHHasa 3apaya ¢ NoABMXHbIMU rpaHMLaMu ong
npocrenwiero cpyHkuMoHana. Ycnosusi TpaHceBepcanbHOCTU. 3apadya ¢ NoABUXHbIMU
rpaHMuamm ans pyHKLMOHana, 3aBMCcsLLLEro ot AByX (pyHKLMA OQHOro He3aBMCUMOro
aprymeHTa. None akctpemanen. Ycnosue Skobu. PyHkuus Beneplutpacca. [ ocTtaToyHble
ycnosus aKcTpeMyMa pyHKumoHana. BapnauuoHHble 3aaa4v Ha YCNOBHbIN 3KCTPEMYM.
NMpunoxeHns BapmaLMOHHOro UCYMCIIEHUS K 3aJa4aM MexaHUKu U hu3mnKku.

JNleKLMoHHoe 3aHsiTue (12 yaca(os)):

Nekumsa 4. IlnHerHoe HOPMUPOBAHHOE NPOCTPAHCTBO. [pOCTPaHCTBO HeNpepbIBHbIX OYHKLWNA.
IrCUTOH-OKPECTHOCTb U paccTosiHMe Mexay Todkamu. OnpegeneHvne oyHkUmMoHana.
HenpepbIBHOCTb, NMHENHOCTb hyHKUMOHana. Jlekums 5. Baprauns cyHkumnoHana. Heobxoanmoe
ycnosue aKCcTpemyma goyHkumoHana. OCHOBHasi neMMa BapuaLOHHOro UCHUCNEHNS. Y paBHeHVe
ounnepa. Jlekums 6. SkcTpemanm ypasHeHus dinnepa-fyaccoHa. YpasHeHue
dunnepa-OcTtporpagckoro. Jlekums 7. BapnaumoHHas 3agaya ¢ nogsuXHbIMU rpaHnLaMm ans
npocTenwero oyHKUMoHana. YCcnosns TpaHceepcanbHOCTU. 3agada ¢ NoABUXHbIMU rpaHuLamMm ons
doyHKLMOHana, 3aBMcsLWero ot AByx (PyHKUMA OOHOro HesaBmcuMoro aprymeHTa. Jlekums 8. lNone
akcTpemanei. Ycnosme Akobn. dyHkums Beliepwrpacca. [ocTtatouHble yCnoBus aKCTpeMyma
doyHKUMOoHana. Jlekuus 9. BapmaunoHHble 3a0a4m Ha YCNOBHbIA 3KCTpeMyM. [NMprnnoxeHus
BapUauMOHHOIr0 UCHUCNEHMS K 3aa4aM MeXaHUKnN N OU3NKu.

npaktnyeckoe 3aHsitne (12 4yaca(os)):

3aHsaTue 4. dyHKUMOHaNbl. IKCTPEMYM oyHKLMOHanoB. [Nepeas Bapnaums. 3agadm 1.1 7 1.6, 2.1 ?
2.4 13 [5]. 3aHsTne 5. Heobxoanmble 1 OCTATOYHbIE YCNOBMS 9KCTPEMyMa NPOCTENWMNX
doyHkumnoHanos. 3agaym 3.1, 3.3, 3.6, 3.8, 3.14, 3.21, 3.24, 3.26, 3.27, 3.28, 3.30 n3 [7]. 3aHatue 6.
Heobxonmmble ycnosust akctpeMyma goyHkLmMoHanos 6onee cnoxHoro suaa. 3agaum 4.1 ?2 4.10 us
[6]. BaHATMe 7. BapmaunoHHble 3ana4v ¢ NOABUXHbIMY rpaHiuamn. 3agadn 5.1 ? 5.9 ns [6].
3aHatue 8. YpasHeHus OcTtporpagckoro-onnepa. 3agadm 7.1 ? 7.9 n3 [6]. 3aHatme 9. 3anaym Ha
YCNOBHbIV 3KCTpemyM. M3onepumeTtpuyeckne 3agaqn. 3agaym 8.1 ? 8.11 n3 [6].
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Tema 6. A. Teopusa chyHKLMIA KOMMSIEKCHOrO nepemMeHHoro. KoMnsekcHble yucna u
apucmeTuyecKkme onepauum Hag HUMU. KoMnnekcHasa nnockocTb. TpuroHomeTpuyeckas
copma KomnnekcHoro yucna. BosseneHue B Lenyto creneHb. 3BneyeHne KOpHS n - on
cTeneHn. Bo3BeaneHue B KOMMNNEKCHYIO cTeneHb yucna e. JlorapucoMm KoMnnekcHoro yucna.
Bo3sBeneHue B KOMMIEKCHYIO cTeneHb KoMnnekcHoro yucna. lNpepnen nocnenosarefibHOCTU.
Heob6xoaumblie n poctatoyHble YCOBUS CXOAUMOCTU NocnenoBaresbHOCTU. HeorpaHmyeHHas
nocneposatenbHOCTb. [lonHas KoMnnekcHasa NNockKocTb U cchepa PumaHa. OnpeneneHve
hyHKL MM KOMMNEKCHOro nepemeHHoro. OaHo3Ha4YHOCTb. OaHONUCTHOCTbL. KpMBble Ha
KOMIM/IEKCHOM nnockocTu. OQHOCBSA3HbIE N MHOTOCBSI3Hble obnacTu. Mpenen coyHKUMN
KOMMIeKCHOro nepemMeHHoro. HenpepbiBHOCTb (hyHKLIUN KOMMIEKCHOIrO NepeMeHHOoro.
OCHOBHble TeOpeMbl O HernpepbIBHbIX B 3aMKHYTOM obnactu cpyHkuusx. NMponasoaHasn,
aucbdepeHumnan. Ycnosua Kowm - PumaHa. AHanutnyeckas (perynsipHasi) oyHKLUS B TOUKe,
B o6nactu. CBi3b ¢ rapMOHUYECKUMM (pyHKUUAMU. FeomeTprnyeckas UHTepnpeTauus
npoussonHoun B Touke. KoHchopMHOe oTobpaxeHue. O6uime npuHUMNbI. O po6HO-NMHEeNnHoe
otobpaxeHue. DyHkuus Xykosckoro. Mpoctenumne anemeHTapHble pyHKLUM ,,. Obnactm
OOHONMNCTHOCTU U COOTBETCTBYHOLLUE OTOOpaxeHus. BeTBM 1 TOUKM pa3BeTBNeHUs ONa
panuvkana, norapucma. UHTerpan n ero ceomncrea. UHTerpanbHasa teopema Kowim onsa
OOHOCBSA3HOW 06nacTn n MHOrocBsizaHon obnactu. NMepBoobpasHas. dopmyna
HbroToHa-JlenbHmnua. UHterpan tmna Koww. CywecTBoBaHue Npou3Bo4HOM NM060ro nopsigka
ANSA aHanuTuYecKown cpyHKuuu. Paabl yucnosblie U pyHKLMOHanbHblie. PaBHOMepHas
cXoauMOCTb Ansl PyHKLMOHaNbHOro KomnnekcHoro psaaa. NpusHak Beneplutpacca
paBHOMEpPHOM CX0AUMOCTU (PYHKLMOHaNbHOro psiga. CBoMctsa CyMMbl paBHOMEPHO
cxopsiuierocs psaaa. lMouneHHoe audpbcepeHUMpoBaHMe U UHTErpupoBaHne PAaoB.
CteneHHble psagbl. Teopema Abens. Kpyr cxoaumoctu. Hynu aHanutuyeckom chyHKLMN U
eOVHCTBEHHOCTb onpeneneHus aHanutndyeckon doyHkumu. Pan JlopaHa. PasanoxeHue B pan,
NopaHa B konbue. U3onnpoBaHHble 0cobbie Touku. Knaccudpukaums n3onmpoBaHHbIX
0c06bIx To4ek. Teopus BbiueToB. OCHOBHblE TeopeMbl. MPUNoXeHUs K BbIYMCIEHUIO
uHTerpanoB. 5. OnepaunoHHoe ucuncnenune. PyHkuus-opurnHan. MaobpaxeHue nnm
npeo6pa3oBaHue Jlannaca coyHKuumn-opurnHana. OcCHoBHas Teopema oyt npeobpasoBaHuUs
Nannaca. CeoncTBa npeobpa3oBaHus Jlannaca. Tabnuua naobpaxeHumn.
OundhepeHumnpoBaHue opuruHana n nsaobpaxeHusi. UHterpypoBaHue opurnHana m
n3obpaxeHusi. TeopeMmbl 3ana3abiBaHUA U cMeLleHus. CBepTka opuruHanoB. PopMyna
Hdioamens. OnepaumnoHHbIM MeTo O, pewleHus audpcpepeHUmanbHbIX ypaBHeHU. MpunoxeHus
onepauVoHHOro UCYUCIIEHUSA K pacyeTy aNeKTpuyeckux uenemn.

npakTnyeckoe 3aHsitne (18 yaca(os)):

3aHsTne 1. KomnnekcHble Yncna. JInHum n obnacty Ha KoMnnekcHom nnockoctu. 3agaym 1.1 ? 1.29
13 [7]. 3anatne 2. MNoHaTne oyHKLMM KOMANEKCHOMO NnepemMeHHoro. 3agaym 2.1 ? 2.46 una [7].
3aHgatue 3. AHanutuyeckune cpyHkumn. Yenosus Kowmn-Prumana. 3agaym 3.1 - 3.12, 3.23 - 3.34 u3 [7].
3aHsTne 4. KoHgpopMHble oTobpaxerus. 4.1 ? 4.19 n3 [7]. 3aHaTue 5. KoHgopMHble oTobpaxeHus.
3apaum 4.20 ? 4.39 n3 [7]. 3aHatne 6. MiHTerpan o1 oyHKUUN KOMNAEKCHOrO NEPEMEHHOr0. 3aaayn
5.1 ?5.13 ua [7]. 3aHatune 7. VIHTerpan ot qoyHKLMN KOMMANEKCHOIO NnepemMeHHoro. 3agaym 5.14 ?
5.22 n3 [7]. Banatue 8. Paabl Tennopa. 3agaym 6.1 ? 6.14 n3 [7]. 3anatne 9. Paabl JlopaHa.
3anaum 6.15 ? 6.26 13 [7]. 3aHaTue 10. Ocobble To4kM U BbldeTbl. 3apayun 7.1 ? 7.16 n3 [7].
3aHsaTtue 11. TeopeMmbl 0 BblYETAX U UX NPUMEHEHWNE K BbIYUCIEHUIO KOHTYPHbIX M ONpeaeneHHbIX
nHterpanos.. 3agayn 8.1 ? 8.21 us [7]. 3aHsATme 12. TeopeMmbl 0 BblYETAX U UX NPUMEHEHNE K
BbIYNCNIEHUIO KOHTYPHbIX U ONpeaeneHHblX MHTerpanos.. 3agayn 8.22 ? 8.42 u3 [7]. 3ansatue 13.
ONeMEeHTbl OnepaunoHHoro ncuucneHns. 3agadm 9.1 ? 9.24 na [7]. 3aHatne 14. SneMeHTbI
onepaumoHHoOro ncumcnenms. 3agadm 9.25 ? 9.40 n3 [7]. 3aHatme 15. NpumeHeHne onepaumoHHOro
NCYNCNEHUS K peLleHnto andepeHumanbHbix ypasHeHn. 3agadm 10.1 ? 10.25 ua [7]. 3aHaTtue 16.
[MprMeHeHMe onepaLoHHOrO NCHUCNEHNS K PELIEHUIO UHTErPanbHbIX YPaBHEHWUA 1 CUCTEM
andppepeHumanbHbix ypasHeHuin. 3agayn 10.26 -10.44 n3 [7]. 3aHatme17. PacyeT anekTpuyeckmx
KOHTypoB. 3agauv 11.1 ? 11.10 n3 [7].

4.3 CTpyKTypa u coaepxaHue CaMOCTOATE/IbHOM paboTbl ANCUMMINHBI (MOLYNSA)
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 1. Teopus psanos
Yucnosble psabl.
Kputepuin Kown
cxoammocTu. Psgpl ¢
HeoTpuuaTenbHbIMN
yneHamu. [pusHakm
CXOONMOCTH.
ABCONIOTHO U YCNOBHO
cxonswmecs psabl.
DyHKUNOHaNbHbIE noaroToBka K
1.|nocnepnoBaTenbHOCTU U 2 1-18 |KOHTPONbHOM 36
psobl. PaBHoMepHas pabote
cxoanmocTb. Kputepui
paBHOMepHOW
cxoammocTu. Teopembl
0 paBHOMEPHO
cxooswmnxcsa pagax.
CreneHHble psabl.
Teopema Abens.
PasnoxeHne qoyHKLMIA
B CTEMNeHHbIe paabl.

Tema 3.
[ToBepXHOCTHbIE
NHTerpanbl. 3agaHve
NMOBEPXHOCTU C
MOMOLLbIO BEKTOPHbIX
COYHKLUUNA.
OOHOCTOPOHHME U
NBYCTOPOHHME
nosepxHocTu. [oHATHe
nnowann NoBepPxXHOCTN.
‘IMoHaTre
NMOBEPXHOCTHbIX
WHTerpanos 1-ro n 2-ro
ponoB. BeluncneHue
NMOBEPXHOCTHbIX
NHTErpasnos, Nx
npunoxexus. Gopmyinbl
OcTporpanckoro u
Crokca n nx
NPUNOXEHWUS.

KOHTPO/bHas
paboTta

noaroToBka K
3 4 -9 |KOHTPONbHOM 4
paboTte

KOHTPO/bHAS
paboTta
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 4. Tema 1.
CeepneHuns 06
NHTErpanbHbIX
ypaBHEHUSX.
YpaBHeHUs
®dpearonbma u
Bonbteppa | v Il ponos.
CobCTBEHHbIE 3HAYEHMS
N COBCTBEHHbIE
PyHKLNM
NHTErpanbHoOro
OLHOPOAHOrO

4 |ypaBHeHns.
NHTerpanbHble
ypaBHEHMS C
BbIPOXAEHHbIM S4POM
Teopembl Dpegronbma.
CyuwecTBoBaHune U
€OUHCTBEHHOCTb
peleHns ypaBHeHs
dpenronbma.
CeepeHuns o
NPUONNXKEHHbBIX
METOLAX PELEeHNS
NHTErpanbHbIX
ypaBHEHU.

noaroToBka K
3 10 - 12 |KOHTpONbHOM 8
paboTte

KOHTPO/bHas
paboTta
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 5. Tema 2.
ONEMEHThI
BapuaumoHHOro
ncymcneHuns. JinHenHoe
HOPMUPOBaHHOE
MNPOCTPaHCTBO.
lMpocTpaHcTBO
HernpepbIBHbIX
PYHKLUWNA.
IrCUNOH-OKPECTHOCTb
N paccTosiHne Mexay
Toykamu. OnpeneneHve
doyHKLUMOoHana.
HenpepblBHOCTb,
NNHEeNHOCTb
doyHKLUMOoHana.
IKCTPEMYM
doyHKLUMOoHana.
Bapwnauns
doyHKLUMOoHana.
Heobxonmmoe ycnosue
3KCTpemyma
doyHKLUMOoHana.
OcHoBHas nemma
BapuaunmoHHOro
NCYUCNEHNSI.
YpaBHeHne dinepa. noaroToska K
5.[YpaBHeHue 3 13 - 18 |KOHTpONbHOM
onnepa-OcTporpanckoro. paboTte
BapnaunoHHas 3agava
C MOABUXHbIMM
rpaHvuamun ons
npocTenwero
doyHKLMOHana. Ycnosus
TpaHCBEPCanbHOCTML.
3agada c noABUXHbIMM
rpaHvuamun ons
doyHKLUMoHana,
3aBUCSLWEro OT ABYX
QOYHKLMIA O4HOrO
He3aB1cMMoro
aprymeHTa. lNone
aKcTpemanen. Ycnosume
SAkobu. PyHKuMA
BenepuwTpacca.
JloctaToyHble ycnosus
3KCTpemyma
doyHKLUMoHana.
BapraunoHHble 3anaym
Ha YCNOBHbIN
SKCTPEMYM.
[MpunoxeHus
BapuaumoHHOro
NCYUCNEHUS K 3aa4am
MeXaHWKN 1 OU3NKN.

8 KOHTPO/bHas
paboTta
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Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPyBOEeMKOCTb|
(B yacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 6. A. Teopus
GOYHKLUNA KOMMNEKCHOrO
NepeMEHHOrO.
KomnnekcHble ynucna n
apudmMeTnyeckune
onepauum Hag HAMMW.
KomnnekcHas
NMNOCKOCTb.
TpuroHomeTpunyeckas
doopmMa KOMMNIEKCHOro
yucna. BosseneHwve B
Lenyto CTeneHb.
13BneyeHne KopHa n -
OW cTEeNEHMN.
Bo3seneHune B
KOMMNEKCHYIO CTENEHb
yucna e. Jlorapmudm
KOMMMEKCHOro 4ymcna.
Bo3seneHune B
KOMMNEKCHYIO CTENEeHb
KOMMMEKCHOro 4ymcna.
Mpenen
nocnenoBaTenbHOCTN.
Heobxonumbie n
[OCTaTOYHblE YCNOBUS
CXOOMMOCTH
nocnenoBaTenbHOCTH.
HeorpaHnyeHHas
nocnenoBaTenbHOCTb.

.[NMonHas komMnnekcHas

NNOCKOCTb 1 cpepa
Pumana. Onpenenerve
GOYHKLNN KOMMIEKCHOO
NepeMEHHOrO.
OnOHO3Ha4YHOCTb.
OLOHONUCTHOCTD.
Kpueble Ha
KOMMNEKCHOMN
NMNOCKOCTH.
OnHoCBSA3HbIE U
MHOroCBSA3Hble 0bnacTu.
Mpenen dyHKUMN
KOMMNEKCHOro
NepeMEHHOrO.
HenpepblBHOCTb
GOYHKLNN KOMMNEKCHOO
NepeMEHHOrO.
OcCHOBHbIE TEOpPEMbI O
HenpepbIBHbIX B
3aMKHyTOI obnacTu
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Buabl
N Paanen Cemecto| HeAeNs | camocTosirensHoi TpyaoeMkocTh 3(:«%“3:3;?:;'2;’23
ducunnnuHbl Pcemectpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
WNtoro 72

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Kypc nekumii n npakTM4ecKnx 3aHSTUA, OpraHn30BaHHbIX MO CTaHAAPTHOW TEXHONOMUN B
MHTEPAKTMBHOW POPME C XMBbIM ONAN0OroM MeXay npenonaBaTeneM u CTyLEHTOM.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBO€HUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboThbl CTYAEHTOB

Tema 1. Teopusa psgos Uucnoseble psabl. Kputepuin Kowm cxoammoctu. Paabl ¢
HeoTpuuaTeNbHbIMU YneHaMmu. NMpusHakm cxoamMMocT. AGCONIOTHO M YCNIOBHO cXxoasiliuecs
psaabl. PyHKUMOHaNbHbIE NOCef0BaTe/IbHOCTU U psAabl. PaBHOMepHasi CXOAUMOCTb.
Kputepun paBHoMepHOM CXO0AUMOCTU. TeopeMbl O paBHOMEpPHO CXOASLLUXCA psipax.
CteneHHble psipbl. Teopema Abensi. PaznoxeHue coyHKUUIA B CTEMNEHHbIE PSibl.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

1. lMpn3HaKmM cXoAMMOCTM 3HAKOMOCTOSHHbIX PSA0B 2. ViccnenoBaTb Ha abCONMOTHYHO/YCNOBHYIO
cxoammocTb 3. CTteneHHble paabl. Paguyc, nHTepean cxoamMocTu. 4. PasnoxeHne gyHKUnn B
cteneHHon pan 5. PasnoxeHue goyHkumn B psag dypbe

Tema 2. KpuBonuHenHble nHTerpanbl. KpuBonmHenHble MHTErpansl 1-ro un 2-ro poaos.
CeeneHue KpUBONIMHENHbIX MHTErpanoB K 06bIKHOBEHHbIM. OCHOBHbIE CBOWCTBA, NPUIOXEHUSA.
dopmyna N'puHa.

Tema 3. [loBEpXHOCTHbIE UHTErpansbl. 3apaHune NMOBEPXHOCTU C NOMOLLLbIO BEKTOPHbIX
byHKLUUNA. O,D,HOCTOpOHHMe M OBYCTOPOHHME noBepxHOCTU. NMoHATUE nnoLaamn NoOBEePXHOCTU.
NMoHsATME NOBEepPXHOCTHbIX MHTErpanoB 1-ro u 2-ro poaoB. BbluncneHne NoBepPXHOCTHbIX
MHTerpanos, Ux nNpunoxeHusi. Dopmynbi OCTpOI'pa,D,CKOI'O u Ctokca n ux NPUNOXeHUs.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

1. KpmBonuHeHbI nHTerpan nepeoro poaa 2. KpMBoONMHENHbIR MHTErpan BTOPOro poaa 3.
MoBepXHOCTHbIN NHTErpan nepeoro poaa 4. NMoBepxHOCTHbIA NHTErpan BToporo poaa 5. dopmyna
Crokca, Octporpagckoro -["aycca. 6. MexaHnyeckme npunoxeHns

Tema 4. Tema 1. CBeneHusi 06 UHTerpanbHbIX ypaBHEHUNAX. Y paBHeHUs dpenronbma u
Bonbteppa | u Il popoB. Co6CcTBEHHblE 3HAYEHUS U COOCTBEHHbIE PYHKLIUM UHTErpanbHOro
OOHOPOAHOro ypaBHeHUsl. UHTerpanbHbie ypaBHEHUSs C BbIPOXAEHHbIM iApoM. TeopeMbl
®dpearonbma. CyliecTtBoBaHME U e AUHCTBEHHOCTb pelleHUs ypaBHeHus dpepronbma.
CBepneHusi 0 NPUOBANXEHHbIX METOAAX pPeLUeHUsi MHTerpanbHbIX ypaBHEHUMN.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
1. YpaBHeHua ®penronbma n Bonbteppa | n Il ponos.

Tema 5. Tema 2. dnemeHTbl BaprMaLMOHHOro ucuucneHus. JiuHenHoe HopmmposaHHoe
npocTpaHcTBO. NpocTpaHCTBO HenpepbIBHbIX PYHKLUNA. DNCUNOH-OKPECTHOCTb U paccTosHUe
Mexnay Toukamu. OnpeneneHuve pyHKumoHana. HenpepbiBHOCTb, IMHEMHOCTb PYHKLIMOHanNa.
AkcTpemyM chyHKUMOHana. Bapnauusa cdoyHkunoHana. Heo6xonumoe ycnosue aKCTpemyma
cdyHkumoHana. OcHoBHas neMMa BapuaLUOHHOIo ucuucneHus. YpasHeHue dunepa.
YpaBHeHune dunepa-Octporpanckoro. BapnaunoHHasa 3apava ¢ NoABMXHLIMU rpaHMUaMu ong
npocrenwero doyHKUMoHana. YCcnoBus TpaHCcBepcanbHOCTU. 3agaya ¢ noaBuXHbIMU
rpaHMuamm ans pyHKLMOHana, 3aBMcsLLEero ot AByxX (oyHKLUMA 0AHOro He3aBMCUMOro
aprymeHTa. None akctpemanent. Ycnosue Skobu. PyHkuusa Beneplutpacca. [ ocTtatoyHble
ycnosus aKcTpeMyMa pyHKumoHana. BapnauuoHHble 3aaa4yv Ha YCNOBHbIN 3KCTPEMYM.
MpunoxeHns BaprMaLMOHHOro UCYMCIIEHUS K 3a4a4aM MexaHUKu U cousmnku.

KOHTponbHas paboTta , NpUMepHbIE BOMNPOCHI:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 17 n3 23. 111 VHI:I

S OEALIK G



Mporpamma aucumnavHbl "JononHnTenbHble rnasbl MatemaTnyeckoro aHannsa"; 011800.62 Pagnodumamka; AoueHT, K.H. (aoueHT) Javwes

YpaBHeHune dinepa, dnnepa-OcTtporpanckoro. BapmaumoHHas 3agaya ¢ noaBMXHbIMK rpaHuuamm
NS NpocTeiwero yHKUMoHana. 3agada ¢ NoABMXHbIMU rpaHuuaMm ans yHkumoHana,
3aBUCSLWEro OT ABYX (PYHKLMNA 0OHOro HE3aBMCUMOro aprymeHTa. [JoctaToyHble YCNOBMS SKCTpeMyma
doyHKUMOHana. BapunaunoHHble 3a4a4n Ha YCNOBHbIA 3KCTpeMyM. [punoxeHns BapnaumoHHOro
NCYNCNEHUS K 3a0a4aM MEXAHWKM 1 UK.

Tema 6. A. Teopusi hyHKLUIA KOMMIEKCHOrO nepeMeHHoro. KomMnsekcHble yucna u
apudpmeTuyeckue onepaumm Hag HUMKU. KoMnnekcHas nnockocTtb. TpuroHomeTpuyeckas
copma KomnnekcHoro yucna. BosseneHue B Lenyto creneHb. 3sneueHne KOpHSA n - on
ctreneHwn. Bo3seneHne B KOMMIEKCHYIO cTeneHb Yucna e. Jlorapmcom KOMMNIeKCHOro Yymcna.
Bo3BeneHue B KOMMNNEKCHYO CcTeneHb KOMMieKcHoro yucna. lNMpepnen nocnenosaTenbHOCTU.
Heob6xoanumblie n pocratouyHble YCNOBUS CXOAUMOCTU NocnenoBarenbHOCTU. HeorpaHMyeHHas
nocnepnosatenbHocTb. [NonHaa KoMNnekcHas NIOCKOCTb U chepa PumaHa. OnpeneneHue
byHKL MM KOMMNIEKCHOro nepemeHHoro. OaHo3Ha4YHOCTb. OoHONUCTHOCTbL. KpMBble Ha
KOMMNIEKCHOM nnockocTu. OQHOCBSI3HbIE U MHOFOCBSI3HbIEe obnacTtu. Mpenen coyHKLMN
KOoMnneKkcHoro nepemeHHoro. HenpepbIBHOCTb (PYHKLIMN KOMMIEKCHOrO NepeMeHHOoro.
OCHOBHble TeEOpPEMbl O HenpepbIBHbIX B 3aMKHYTOM obnactu coyHkuusx. NponssonHasn,
aundpcpepeHuman. Yenosus Kowm - PumaHa. AHanutuyeckas (perynspHas) oyHKUMA B TO4Ke, B
obnacTtu. CBA3b ¢ rapMoHUYeckumMmn pyHKUUAMU. FeoMeTpuueckas NHTepnpeTaums
npoussonHoun B Touke. KoHchopMHOe oTobpaxeHue. O6uime npuHUMNbI. Jpo6bHO-NMHEeNnHoe
otobpaxeHue. DyHkuus XXykosckoro. Mpocrenume anemeHTapHble PyHKLUM ,,. Obnactu
OOHONMUCTHOCTU U COOTBETCTBYHOLLUE OTOOpaxeHusi. BeTBu 1 Touku pa3BeTBieHUs ONns
panvkana, norapucma. UHTerpan n ero cesoncrea. UHTerpanbHaa teopema Kowm gnsa
OOHOCBAA3HOM 06nacTn n MHOrocesisaHon obnacTtu. NepeoobpasHas. Popmyna
HblotoHa-Nlenb6Huua. UHTerpan tTuna Kowu. CywecrteoBaHue Npon3sBoaHom noboro nopsaoka
Ans aHanuTuyeckomn cpyHKuuu. Paabl yncnosebie n oyHKUUOHaNbHbie. PaBHOMepHasi
CX0OUMOCTb Osisi PYHKLMOHaNbHOro KoMnnekcHoro psaaa. NpusHak Benepwrpacca
paBHOMepHOM cX0AUMOCTU cPyHKLMOHanbHoro psiga. CBoMcTtea CyMMbl paBHOMEPHO
cxopsuerocsa psiga. NouneHHoe audpcpepeHLMpoBaHME U MHTErpupoBaHue PALoB.
CteneHHble psaabl. Teopema Abensi. Kpyr cxoaumoctu. Hynu aHanutuyeckon chyHKLMN U
eOUHCTBEHHOCTb onpeneneHns aHanuTtuyeckon cpyHkuumn. Pap JlopaHa. PasnoxeHue B psaa,
NopaHa B konbue. U3onnpoBaHHble 0cobble Touku. Knaccucpukaums maonmposaHHbIX 0CO6bIX
To4YeK. Teopus BbiueToB. OCHOBHbIe TeopeMbl. [PpUNoXeHUs K BbIYUCNIEHUIO NHTerpanos. b.
OnepaunoHHoe ucumcneHue. dyHkums-opuruHan. UsobpaxeHue nnu npeobpasosaHue
Nannaca dyHkuumn-opurnHana. OCHoBHas Teopema onsi npeobpasosaHus Jlannaca. CBoncTea
npeo6pa3oBaHus Jlannaca. Tabnuua nsobpaxeHun. dudccpepeHumposaHue opurnHana u
n3obpaxeHusi. UHTerpnpoBaHue opurmHana n nsobpaxeHus. Teopembl 3anasgbiBaHUs U
cMmelLeHusi. CBepTka opuruHanos. dopmyna [dioamens. OnepauMoHHbIA METOL, peLleHus
AundpcpepeHUmanbHbiX ypasHeHU. NpunoxeHus onepaLMoHHOro UCYUCIEHUS K pacuyeTty
3NeKTpUYeCcKux uenemn.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. [lencTBms ¢ KOMMNIEKCHbIMU Yucnamu. 2. Ycenosusa Kowwu - PumaHa 3. PasnoxeHue B paa JlopaHa
4. InTerprpoBaHne gyHKLUMIA KOMMNNEKCHOro nepeMeHHoro 5.. KoHgoopMHoe oTobpaxeHue 6.
OnepaunoHHoe ncymcneHme

Tema . UToroBasi oopma KOHTpOns
Tema . UToroesas popma KOHTpons

[MprMepHbIe BOMPOCHI K 3a4eTy:
BOMPOCbI K 3AYETY: UHTerpanbHble ypaBHEHUs 11 BAPUALIMOHHOE NCYUCTEHNE
1. JlnHenHOEe HOPMMPOBAHHOE MPOCTPAHCTBO.

2. OnpepneneHune pyHKunoHana. HenpepblBHOCTb, MMHEMHOCTb (PyHKLUMOHANA. OKCTPEMYM
doyHKLUMOHana.

3. Bapwvauus cyHkumoHana. Heobxoanmoe ycnosue akCTpeMyma qoyHKLMOHana.
4. MpocTpaHCTBO HENPepPbIBHbIX (PYHKLUNA. SNCUIMOH - OKPECTHOCTb 1N PaCCTOSHNE MeX Oy TOYKaMu.
5. YpaBHeHue Snepa. 9kcTpemanu.
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6. OcHOBHas nemma BapuaunoHHOro NCHNCNEHNS.
7. YpaBHeHune dninepa-llyaccoHa.
8. YpasHeHue dinnepa-OcTporpanckoro.

9. BapmauunoHHas 3ajadya ¢ NoOABMXHbLIMY rpaHMLaMmn Ansg npocTewero gyHkumnoHana. Ycnosums
TpaHCBepCanbHOCTK.

10. 3agaya ¢ NOABMXHbBIMU rpaHnLamMm ons oyHKUMoHana, 3aBnCsLLero oT AByX (yHKLMA OfHOro
He3aBuncuMoro aprymeHTa. lNone akctpemanei.

11. Ycnosue SAkobu. ®yHkums BeepwTpacca. [JoctaTtouHble YCNOBUS aKCTpPeEMyMa oyHKLMOHana.
12. BapraunoHHble 3a4a4m Ha YCNOBHbIN 3KCTPEMYM.
13. MprnoxeHns BaprMaunoHHOro MCHUCNEHNS K 3a4a4aM MEXaHUKN 1N PU3UKM.

14. YpaBHeHusi ®penronbma n Bonbteppa | n |l pona. CobcTBEHHbIE 3HAYEHMS U COOCTBEHHbIE
dOyHKUUKN aapa HTerpanbHOro 0QHOPOLHOrO YpaBHEHUS.

15. PeweHuve ypaBHeHns dpepnronbma |l pona ¢ BbIPOXAEHHbIM S4POM.

16. AnbTepHaTtusa ®Ppenronbma (0oKa3aTeNbCTBO 3TON TEOPEMbI OJ151 YPaBHEHUS C BbIPOXAEHHbIM
AOPOM).

17. Btopas n TpeTtbs Teopembl Ppenronbma n 4okasatenbCTBO 3TUX TEOPEM O/ YPaBHEHUIA C
BbIPOXAEHHbIM S4POM.

18. Teopema 0 CylwecTBOBaHUN U e AMHCTBEHHOCTM peleHns ypasHeHns dpearonsma |l pona ¢
MasiblM NapamMeTpoM.

19. CBeneHns 0 NPUBAMXEHHbIX METOAAX PEWEHNS NHTErpanbHOro ypaBHEHMSI.
Bunetbl Kk 3a4eTy. Teopns PyHKLUNIA KOMMNEKCHOrO NEPEMEHHOIO

BuneT 1.

1. dyHkums-opurnHan. NpeobpasosaHue Jlannaca unu n3obpaxeHne OyHKLMN-OpUrnHana.
OCHOBHbIE TEOPEMbI 4151 N3006paxkeHms.

2. KoMnnekcHble Yncna u apugomeTmnyeckmne OEencTBnsa Hag HAMN.

Buner 2.

1. CocTaBneHne Tabnuubl N30b6paxeHnii 1 ceoiicTea NnpeobpasoBaHus Jlannaca:

a) NMMHenHocTb; 6) nogobue.

2. KomnnekcHas nnockocTtb. TpuroHomMeTpryeckas dpopma KOMMIekCHoro ymucna. BosseneHve B
Lenyto CTeneHb. VIaBneyeHne KOpHS.

bunert 3.

1. dndpdpepeHumpoBaHme yHKUUN-opurnHana.

2. Bo3BeneHue B KOMMNEKCHYIO CTeNeHb yncna e. Jlorapndm KomnnekcHoro ynicna. BoseeneHue B
KOMMNEKCHYIO CTENEHb KOMMIEKCHOr0 Yymcna.

buner 4.

1. dndpcpepeHumpoBaHme n3obpaxeHust U NPUMeEHeHNe 3To onepaunn K COCTaBneHnto Tabnmupl
N3006paxeHuii.

2. Mpenen nocnenosaTenbHOCTN KOMMNEKCHbBIX Yncen. HeobxoamMble 1 4OCTATOYHbIE YCNOBUS
CXOOMMOCTMW NOCNeaoBaTENbHOCTH.

Buner 5.

1. iHTerpnpoBaHune opurnHana n n3obpaxeHusl.

2. HeorpaHuyeHHasa nocnegosartenbHOCTb. [1onHaa koMnnekcHas NnockocTb, cgoepa Pyumana.
Buner 6.

1. TeopeMbl 3ana3ablBaHNS U CMELLEHNS.
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2. OnpepeneHne yHKLMN KOMNIEKCHOro nepeMeHHoro. OTKpbITblie U 3aMKHYTble obnacTu. Mpeaen
OYHKLLMM KOMMNEKCHOIO NEPEMEHHOTO.

bBunert 7.

1. CBepTtka opurnHana. ®opmyna Hioamens.

2. HenpepbIBHOCTb (PYHKLIMM KOMMNEKCHOIO nNepemMeHHoro. OCHOBHblE TEOPEMbI O HEMPEPbIBHbIX
PYHKLMAX KOMMNEKCHOMO NepemMeHHoro (6e3 nokasaTenbcrea).

Buner 8.

1. OnepauunoHHbIn MeTo pelleHns andepeHumnanbHbiX ypaBHEHWUI C MOCTOSAHHbIMIA
KoadodpmumneHTamu.

2. [NpounseogHas n gudepeHumnan pyHKLMM KOMNIEKCHOro nepemeHHoro. Ycnoeus Koww -
Prumana.
Bunert 9.

1. OnepaumnoHHbI METOL, PEeEHNS CUCTEM OObIKHOBEHHBIX AMdepeHLManbHbIX ypaBHEHNI C
NOCTOSAHHbIMU KO3PPULINEHTAMMN.

2. OnpeneneHne aHanUMTUYeCKom B 06nact 1 B TOYKE CPYHKLUM KOMMNIEKCHOrO NEPEMEHHOrO, CBSA3b
C rapMOHNYECKUMU CPYHKLIMAMN.

Bunet 10.

1. FeomeTpuyeckas nHTepnpeTaumns npomasoaHoin. KoHgopMHoe oTobpaxeHune (0bwme NpuHLMUMbI).

2. iHTerpan ot pyHKUMM KOMNAEKCHOro nepemeHHoro. MHterpansHas Teopema Koww ons
0OHOCBS3HON obnacTw.

Bunet 11.

1. pobHo-nnHeinHoe oTobpaxeHne. PyHkumns XyKoBCKOro.

2. NepBoobpaszHas. Popmyna HetoToHa-NlenbHMLA ANng OYHKLMM KOMMIEKCHOMO NEPEMEHHOTO.

Bunet 12.

1. SnemeHTapHas oyHkuUus . Obnact 0OHONUCTHOCTW.

2. NHTerpanbHas Teopema Kowm ons MHOrocBs3Hom obnactu.
WHTterpanbHas coopmyna Kouwn.

Bunet 13.

1. OnemeHTapHas yHkuus . ObnactTm 0LHONUCTHOCTW.

2. NHterpan tuna Koww. CywectBoBaHMe NpPon3BOAHON NOOOro nopsiaka ons aHannmTny4eckom
pyHKUMN.

Bunert 14.

1. SnemMeHTapHble PYHKUMM W=Sin z, W=COS Z 1 ux cBoicTBa. Obnact 0AHONNCTHOCTH.

2. Paobl ¢ KOMANeKcHbIMK Yncnamn. PyHKLMOHanbHble paabl. OnpeneneHne paBHOMEPHON
CX0OUMOCTU ANa PYHKUMOHANBbHOrO KOMMAIEKCHOro psaa.

Bunert 15.

1. BeTBM 1 TOYKWN BETBNEHUS ONS pagukana .

2. Npwn3Hak Bereputpacca paBHOMEPHOWM CXOOUMOCTY psaaa.

Bunet 16.
1. BeTBM 1 TOYKM BETBNEHUS ons norapudpma w = Ln z.
2. AHaNUTNYHOCTb CYMMbI (PYHKLMOHANbHOMO psaa.

Bunet 17.

1. CteneHHble psiobl. Teopema Abensi. Kpyr cxoanMocTy.

2. MprnoxeHns Teopumn BbIYETOB K BbIYMCIEHNIO NHTErPaos.
Bunert 18.

1. Teopema o cymme cteneHHoro psana. Psg Tennopa.
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2. Teopus Bbl4eTOB. OCHOBHbIE TEOPEMBI.

Bunet 19.
1. Pag JlopaHa. PasnoxeHue B psg B KOnbLe.
2. EONHCTBEHHOCTb onpeneneHns aHanmTn4eckom qoyHKUNN.

Bunert 20.
1. N3onupoBaHHbIe 0cobble ToukM. Heobxoammble 1 LOCTATOUYHbIE YCNOBUS NX CYLIECTBOBAHUS.
2. Ycnosusi Kown--PumaHa. Mpsimas n obpaTtHas Teopema.

7.1. OcHoBHas nuTeparypa:
1. Xapapu ®. Teopus rpacos = Graph theory / ®. Xapapwm ; noa pega. I'. 1. FaBpunosa ; nep. ¢ aHrn.
n npegucn. B. . Kosbipesa .? N3a. 4-e .? Mockea : [JIMBPOKOM], 2009 .7 300 c. 55 ak3

2. MNpotacos, 0. M. Matematunyeckmnini aHanna [OnekTpoHHbI pecypc] : y4eb. nocobue / tO. M.
Mpotacos. - M.: ®auHTa : Hayka, 2012. - 168 c. - ISBN 978-5-9765-1234-4 (dnuHTa), ISBN
978-5-02-037708-0 (Hayka). http://znanium.com/bookread.php?book=455635

3. MaTtematuyeckuin aHanma. Teopusi n npakTuka: Y4ebHoe nocobue / B.C. lUunayes. - 3-e n3a. - M.:
HUL MH®PA-M, 2015. - 351 ¢.: 60x90 1/16. - (Boicwee obpasosaHue). (nepennet) ISBN
978-5-16-010073-9, 800 ak3. http://znanium.com/bookread.php?book=469727

7.2. JlononHuTenbHasa nuteparypa:

1. Matematmyeckme MeToabl aHann3a 1 pacrno3HaBaHus reHeTnyeckon nHpopmaumm: MoHorpadwms /
B.M. l'ynan. - M.: L PUOP: HNL Undppa-M, 2012. - 154 c.: 60x88 1/16. - (Hay4yHasa mbicnb).
(obnoxka) ISBN 978-5-369-01075-4, 200 ak3. http://znanium.com/bookread.php?book=309338

2. Ncaesa, C. V. MatemaTtunka [9nekTpoHHbIl pecypc] : Yueb. nocobue / C. U. Vcaera, J1. B. KHayb,
E. B. lOpbeBa. - KpacHosipck: Cub. goenep. yH-T, 2011. - 156 c. - ISBN 978-7638-2405-6.
http://znanium.com/bookread.php?book=441942

7.3. UHTepHeT-pecypcChbl:

3axapos A. B., BapnaumnoHHoe ncuucnenue (djvu, 627 K6, ckavarb). -
http://toig-kazan.narod.ru/education.htm

Pecypcbl pusnko-matemaTtudeckon bubnuotekn canta EqWorld ? ?Mup matematmyeckmx
ypaBHeHuin? - http://eqworld.ipmnet.ru/ru/library/mathematics.htm

Cant kapenpbl TEOPUM OTHOCUTENBHOCTU U rpasutaumm Koy -
http://toig-kazan.narod.ru/education.htm

Cant katpenpbl TEOPUM OTHOCUTENBHOCTY U rpasuTaumm KOy -
http://old.kpfu.ru/f6/k6/index.php?id=1

AnekTpoHHas bubnuoTeka MexaHNKo-MaTeMaTnieckoro doakynbteta MockoBckoro
rocynapcTBEHHOro yHusepcuteta - http://lib.mexmat.ru/

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHue QUCLMUNINHbI(MOAYS)

OcBoeHune gncumnnunbl "ononHMTeNbHbIE raBbl MaTeMaTnyeckoro aHannaa" npegnonaraet
MCNONb30BaHNE CNeayowero MatepmanbHO-TEXHNYECKOro obecnevyeHns:

3AEKTPOHHELBH
YHHBEPCHTET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby

PernctpaumoHHbIn Homep
CtpaHuua 21 13 23. J i1y



Mporpamma aucumnavHbl "JononHnTenbHble rnasbl MatemaTnyeckoro aHannsa"; 011800.62 Pagnodumamka; AoueHT, K.H. (aoueHT) Javwes

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

YyebHble ayantopun Ons NpoBeAeHMs NEKLUMOHHBIX U MPaKTUYECKUX 3aHSTUIA.
Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no

HanpasneHuio 011800.62 "Pannoduamka” n npodounio noarotoBku TenekoMMyHKaUnoHHbIe
CUCTEMbI N MHPOPMALMOHHbIE TEXHONOTUN .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrpaHnua 22 n3 23. 111 yHlf[

S OEMALIGH
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P.A.

ABTOpP(bI):
Havwes P.A.
" 201 __r.

PeueH3eHT(bl):
Monos A.A.
" 201 __r.

PeructpaumnoHHbii Homep 5AE
CrpaHnua 23 n3 23. iis yHlf[
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KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



