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1 ey 1 3a1a4M U3yYeHUS TUCHHUIIHHBI.

1.1 Ileab ocBOEHHN TUCHUILIHHDI.

eab AMCHUNIMHBI — W3YYEHHUE TCOPETHUYECKUX OCHOB MATEMaTHYECKOIO aHaIu3a,
OCBOCHHME METOJIOB HCCiIeqoBaHUs (YyHKIHMA U (HOpMUpOBAHHE Yy CTYACHTOB CIIOCOOHOCTH
MPUMEHATHh TOJYyYCHHbIE 3HAHUS K TIOCTPOCHUIO M aHAIM3y MaTEeMaTHYECKUX MOJCIICH
(U3UIECKUX MPOIECCOB.

1.2 3agaun AMCHUILIHHEI

3amaul  OCBOCHHMS JMCLUUIUIMHBI COCTOST B OOY4YEHMHM CTYJEHTOB OCHOBHBIM
MaTeEMaTUYECKUM METO/aM, a TAK)KE B IPUJIOKEHUHU ITHUX METOJIOB K PELICHUIO Pa3IMYHbIX
3aJa4 NpU HU3YYCHMHM CIEUUalbHBIX JMCHUIUIMH, a Takke B HUX JalbHeuen
po(hecCHOHATLHOM NeSTEIILHOCTH.

— ¢opMupOBaHUE 3HAHUHN O JACHCTBUTEIBHBIX YUCIIAX M ONEPALMSIX C JIeHCTBUTEIbHBIMU
quCcIaMU;

— ¢dopMUpOBaHHE 3HAHUNA O CBOWMCTBAX MPEIEIIOB IOCIEA0BATEIBHOCTEH U TNpeAesioB
(GyHKUIMH OJJHON 1 MHOTHX TlepeMeHHbIX. OBNIaIecHue METOJaMH BBIUMCIICHUS TIPE/IETIOB;

— (hopmupoBaHUe 3HAHUMN O TOKANBHBIX U INI00ATBHBIX CBOMCTBAX HEMPEPHIBHBIX QYHKITUI
OJIHOHM U MHOTHX NEPEMEHHBIX;

— ¢opMupOBaHUE 3HAHUI O MPOU3BOIHBIX, UX TEOMETPHUUECKOM M (PU3UYECKOM CMBICIIE,
muddepeHpyeMbIx (QyHKIUSAX OJHOH M HECKOJNBKHX IEPEMEHHBIX, a TaKKe HaBBIKOB HMX
MPUMEHEHHUS K UCCIIEeIOBAaHUIO CBOMCTB (DYHKIMIA U OTHICKAHUIO UX MPUOIMKEHHBIX 3HAYCHHIA;

— (opmMupoBaHue 3HaHUI 00 UHTErPUPOBAHUM (PYHKUUN OJHOM M MHOTMX IEPEMEHHBIX,
BKIIIOYasi ONpezieNieHHbIe, KpUBOJIMHEHHbIC, KPATHBIE U TTIOBEPXHOCTHBIC MHTETPAJIbI; OBIIAICHUS
HaBbIKAMU MX BbIUMCJIEHUS U IPUMEHEHUSI;

— (opmupoBaHue mpencTaBIeHU 00 OCHOBHBIX 3JEMEHTaX TEOPUU IOJsI, OBJIAJICHUE
HaBBIKaMU NpuMeHeHus popmydsl ['puna, Ctokca u Octporpaackoro-I'aycca;

— (hopMUpOBaHKE 3HAHUN O YHCTIOBBIX, (YHKIIMOHAIBHBIX M CTETIEHHBIX Psi/iaX, YMEHUUN U
HABBIKOB MCIIOJB30BaHM NpeacTaBieHus QyHKiui B Buse psaaa Teitnopa.

1.3 MecTto aAucuMIuIinHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl
JucuuruinHa «MaTeMaTnyeckuii aHan3» OTHOCHUTCS K oOs3aTenbHOM yactu broka 1
"Mucuumnueel (Moxynn)" ydeOHoro muiaHa. B coorBercTBuM ¢ paOouuM y4eOHBIM ILJITAHOM
Hanpasienus 11.03.02 « THpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBS3M» TUCIMILIIMHA
u3ydaercs Ha 1 kypce 1o ouHoi ¢popme oOyueHus. Bua npomexyTodHol aTTecTalluu: HK3aMeH.
Jlnig  ycnemHoro OCBOEHHs JAaHHOTO IPEAMETa CTYACHTBl JIOJDKHBI  BJIAJIETh
MaTeMaTUYeCKUMHU 3HAHUSAMHU B paMKax NMporpaMMbl CPEIHEN IIKOIbI.
3HaHus, NOJTy4YEeHHBIE PU U3YUYEHUH 3TOTO Kypca, UCTIONb3YIOTCS B U HepeHInaTbHbIX
YpPaBHEHUSAX, ypPAaBHEHUSAX  MaTeMAaTU4YeCKOM  (U3MKHM, JUCKPETHOW  MaTeMaTHuKe,
MaTeMaTHYeCKOM JIOTMKE U JIp., a TakkKe B (PU3NYECKUX AUCLUIUIMHAX, TAKUX KaK ONTHKAa,
TeopeTudeckasi pu3nKa, MeXaHuka u Jp.

1.4 IlepedyeHp MJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEeMbIMH pe3yJbTATAMHU 0CBOCHHS 00pPa30BaTe/IbHOI IPOrpaMMBbl

W3ydenne naHHOM y4yeOHOM AMCUMIUIMHBI HampaBleHO Ha (OpMHUpPOBaHHE Y
00yJarONUXCsl CICTYIONUX KOMITETEHITNN

Kon 1 HanMeHoBaHMe HHIUKATOPa™ TOCTIKEHUS Pe3ynbTaThl 00yueHUs 10 AUCIUTIIIMHE
KOMIIETCHIIUMHU

OIIK-1 Crioco0eH HCOb30BATH MOJIOKEHN S, 3aKOHbI U METObI €CTECTBEHHBIX HAYK H MAaTEeMATHKH LA
pelieHust 32124 HHIKEHEPHO# 1eaTeJIbLHOCTH

NOIIK-1.2. VYmeer mnpumMeHats Qusndeckue | 3Haer OCHOBHBIE [10JIOKECHHUS u [IPUHLIMIIBL
3aKOHBI M MaT€MaTHYECKH METOJBI U PEUICHHs | MaTeMaTHUECKOTo  aHaimu3a, (PHU3WYECKyl0  CYIIHOCTb
3a[1a4 TEOPETUUECKOTO U MPUKIATHOTO Xapakrepa | (yHIaMEHTAIbHBIX MOHITHH.




KOMIICTCHIIH

KOIL 1 HAMMCHOBAHUC I/IH,HI/IKaTOpa*IlOCTI/DKeHI/Iﬂ

P€3yﬂbTaTI)I 06y‘{eHI/IH 110 JUCLUIIJIMHEC

Vmeer peaiate CTaHAAPTHBIEC 3aJa4d MaTEMaATHUICCKOIQ
aHaJIn3a

Brnaneer 0a30BBIMH 3HAHMSAMH B O00JIACTM MaTEMATUKH U
CCTCCTBCHHOHAYYHBIX JUCHUIIJINH.

PesynbraTel 00yueHHs IO TUCLMILIMHE JOCTUTAIOTCS B paMKax OCYLIECTBICHHS BCEX
BUJIOB KOHTAaKTHOM M CAaMOCTOSITENIbHOM pab0ThI 00y4arOIIKXCsl B COOTBETCTBUH C YTBEPKICHHBIM

y4eOHBIM TIJTAHOM.

Nuaukaropel  TOCTHXKEHUS

KOMIIETEHIIUN

CUHUTAIOTCA

JOCTHKCHUU COOTBETCTBYIOIIHUX UM PE3YJIBTATOB 06yLIeHI/I5[.

2. CTpyKTypa U copep:KaHue TUCIHUIIUHbBI
2.1 PacnpenesieHne TPYI0EMKOCTH JUCHUILIMHBI IO BUIaM padoT
OOmiast TpyI0EMKOCTh TUCHMIUIMHBI cocTaBisgeT 9 3aueTHbIX eaumuui] (324 daca), ux
acmpe/eNIeHre TI0 BUJIaM paboT MPEJICTABICHO B TaOIUIE

c(hOpMUPOBAHHBIMHU

pu

Buast padbot Bcero Dopma 00yueHHs
4acoB ouHas OYHO- 3a04yHas
3a04Has
1 2 X X
ceMecTp ceMecTp ceMecTp Kypc
(gacsr) (gacsr) (uacsr) (uacsr)

KonTakTHas pa6oTa, B TOM 4ncie: 1526 683 84,3
AyIuTOpHBIE 3aHATHS (BCEro): 152 68 84
3aHATH JCKIIMOHHOTO THIIA 62 34 28
abopaTOpHbIC 3aHATHUS
MIPaKTUYCCKHE 3aHATHS 90 34 56
CEMHUHAPCKHUE 3aHATHL
HWHasi KOHTaKTHasi padoTa: 9,6 53 6,3
KoHTpoas camocToATeNbHOM PadOTHI 9 7 5
(KCP)
[Ipomexxyrounas arrecrarus (MKP) 0,6 0,3 0,3
CamocrosiTesbHAas padoTa, B TOM 88 33 55
qHcie:
Koumponvnas paboma 25 10 15
Camocmosmenvhoe usyueHue pazoenos,
CAMON0020MosKa (npopabomxka u
nosmopenue JNEeKYUOHHO20 Mamepuanrd u
mamepuana — y4ebHUKO8 U Y4eOHbIX 63 26 37
nocobull, N0020MoBKA K 1a60pamopHuIM U
NPAKMUYECKUM 3AHAMUSIM, KOLOKGUYMAM
um.o.)
IToAroTOBKA K TEKYIIIEMY KOHTPOIIIO
KonTtpo.in: 71,4 35,7 35,7
HOZ[FOTOBKa K DK3aMCHY 71,4 35,7 35,7
Obmasn qac. 324 144 180
TPYAOEMKOCTh B TOM YHCJIe

KOHTAKTHas 152,6 68,3 84,3

padorta

3a4. ey 12 4 5

2.2 Conepxxanme QU CHUNLTHHBI
Pacrnipenenierre BUIOB yaeOHOM paOOThI M UX TPYJTOSMKOCTH IO pa3JiesiaM JUCIHILTAHBL.
Paznensl (TeMbl) AUCIUIUIMHBL, H3y4yaeMbie B 1 cemectpe (ouHast popma 00ydeHuUs)



KosmuectBo yacoB
Bueayaur
Ne HaumenoBanue paznenos (Tem) AyRuTOpHaS op}i]a;l
Bcero pabota
pabota
J 113 JIP CPC
1. Baenenue B ananms 10 4 2 4
2. IIpenen mocaenoBaTEIbHOCTH 14 4 4 6
3. IIpenen GyHKINN 12 4 4 4
4, HenpepbiBHOCTD hYHKIINK 12 4 2 5
5. Juddepennnponanue GyHKIMHE OHONW IEpeMEHHON 16 6 6 4
6. Heonpenenénuslil nHTErpan 16 4 6 4
7 OnpenenéHHbIi MHTErpall, HECOOCTBEHHBII MHTETpal, 24 8 10 6
NPWJIOKEHUSI ONIPEJIJICHHOT0 MHTErpasia
HUTOI'O no pazoenam oucyuniuHul 101 | 34 34 33
Konrpois camocrositensHoi pabotsl (KCP) 7
[Ipomexytounas arrecrauus (MKP) 0,3
[ToaroToBka K TEKyIeMy KOHTPOIIIO 35,7
OO61mas TpyJ0€MKOCTh MO JUCIUILTUHE 144
Pa3nensl AMCUMIIHNHBL, H3ydaeMble BO 2 ceMecTpe (ouHasi popma o0yueHus)
KosmuecTBo yacos
Bueayaur
Ne HanmeHoBaHUe pa3ziesioB (TeM) AymuTopHas opgasl
Bcero pabota
paboTa
J 113 JIP CPC
8. DYHKIIMH MHOTHX IEPEeMEHHBIX 14 4 4 6
9. Juddepennnpoanue GyHKIMHE MHOTHX MEPEMEHHBIX 26 4 12 10
10.  |KpaTHble HHTErpaJIbl U UX NPUIIOKEHHUS 28 6 12 10
11. |KpuBonuHeHHbIe HHTETPaJIbI 22 4 10 8
12.  |IloBepXHOCTHbIE HHTETPAJIbL. DIEMEHTHI TEOPHH IOJIs 25 6 10 9
13.  |Yncnosble U QYHKIIMOHAIBHBIE PSiJIbI 12 2 4 6
14. |CteneHHbIe psabI 12 2 4 6
HUTOI'O no pasoenam oucyuniurvl 139 | 28 56 55
KoHnTposb camocrosTenbHoit paboTsl (KCP) 5
[Mpomexyrounas arrecrauusi (MKP) 0,3
IToaroTOBKa K TEKYIIEMY KOHTPOJIIO 35,7
OO6mas TpyJ0€MKOCTh N0 JUCIUILTHHE 180

[Tpumeuanue: JI — nexiuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapbl, JIP — naGopaTtopHble
3anstusa, CPC — camocrosaTensHas paboTa cTyJeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUTITHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

HanmenoBanue pasnena dopma TekyIiero
pasa Coneprxanue pasjena (TeMbl) p yit
(Temsr) KOHTPOJIA

1. Beenenue B ananus  |[Ipenmer Marematuueckoro aHanusa. IloHsTue MHOXECTBa,
omepauuu Haj HUMM. Jlorndeckas cumBonMKa. MoOIIHOCTB
MHOXkecTBa. CYETHOCTh paIlMOHAIBHBIX uncel. HecueTHOCTh
NEUCTBUTEIBHBIX YHCEN. MHOKECTBO JCHCTBUTEILHBIX YHCEII, HX YO
cBOHCTBa. AOCOJIIOTHAS BeJTMYMHA Yncia. MHOMKecTBa Ha IPsIMOH, K
OKPECTHOCTH. BepxHsAs M HIXKHASA T'paHU YHCIOBBIX MHOXECTB.
Teopema CymiecTBOBaHUS BEpXHEH (HIDKHEH) TpaHH YHCIOBOTO
MHOXkecTBa. IlpuHnun Apxumena. IIpuHIUI — BIIOKEHHBIX
otpeskoB. O6miee nousTre GyHKIMHN (oToOpaxenus). Kommnozumms
¢ynkumii. O6parnast ¢ynknus. Yucnossle GyHkinu. OCHOBHBIE
JJIeMEHTapHble (YHKINHU, UX CBOWCTBA M Tpaduku. DyHKIUH,
3alaHHble  HEJBHO, MAapaMETPHYECKUMH  ypaBHEHHAMH U
YpaBHEHHSIMHU B IIOJIIPHBIX KOOPANHATAX.




IIpenen
[IOCJIEIOBATEILHOCTH

Onpenenenue  mpegena  HocnenoBatenbHocTd.  CBOHCTBa
CXOASIIeNcs MOCIEI0BATENBHOCTU: E€AUHCTBEHHOCTh Ipefena,
OTrPaHUYEHHOCTh CXOIAIIEHCS OCIe0BAaTEIbHOCTU. beckoHeuHO
Manble M OeCKOHeYyHO  OomblMe  IOCIeI0BaTEeIHLHOCTH.
Apudpmernueckne onepaunuu Haj CXOASLIUMHUCS
MOCJIEI0BATENIBHOCTAMHU. CaoiicTBa cxopsmeics
MOCJICIOBATENIFHOCTH, CBSI3aHHBIE C HEpaBeHCTBaMH. Ilpenen
MOHOTOHHOM mocienoBarenbHocTd. Yucno «e». IlpuHuun
CTATHBAIOIINXCSA ~ OTpe3koB.  IloamocienoBaresNbHOCTH |
YaCTHYHBIE TPENENbl YUCIOBOH IOCIENOBaTeNbHOCTH. Jlemma
Bonsnano-Beliepmpacca. DyHIaMEHTAIIbHBIE
nocienosarenabHocTu. Kpurepuii Komm cxoauMocTH 4ucioBoit
MOCJIEI0BATENIBHOCTH.

YO

[penen pynkun

[Monstue npenena GyHkunu. Paznuynble onpeneneHus npeena.
beckoneuHo Mainbie 1 6eckoHedHO Oomnbire GyHKIMU. CBoMcTBa
npenenoB  QyHKUMi.  Apudmernyeckue — onepanuud  Haj
(yHKIMSIMU, IMEIOIUMH rTpeaensl. CBolcTBa mpeaesa GpyHKINY,
CBsI3aHHBIC C HepaBeHCTBaMH. [Ipenen kommosunuu (QyHKUOUiL.
IMpenenst  moHoTOHHBIX  QyHKumMd.  Kputepuit Ko
cymecTBoBaHUS mpenena (yHkouu. [lepBeIi 3amMedaTeNbHBIA
HpeJen U ero CleAcTBUA. BTopoil 3aMeuaTenbHbli Npeen U ero
CIIEICTBUSI.

YO

HemnpepsiBHOCTB
(hyHKIIH

ITonsitTue HempepbIBHOCTH (QYHKIMH B Todke. JloKanbHbIC
CBOMCTBA HETIPEPHIBHBIX (DYHKIMH, HEIPEPHIBHBIX B TOUKE. TOUYKH
paspeiBa ¢GyHKOUK. HenmpepbIBHOCT OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkumii. CoiicTBa (YHKLMI, HENpPEpBIBHBIX Ha OTpE3Ke.
Teopema bonpunano-Komu (0 NpoMexyTOYHOM 3Ha4YeHHUH
¢ynkuun). Crnenctue teopemsl. [lepBas reopema Beitepmrpacca
(06 orpanunyenHocTH GyHKIMH). BTopas Teopema Beiiepitpacca
(o nmoctwxeHWMM ~ (QYHKIMEH  OKCTpEMalbHBIX  3HAYCHHH).
CpaBHenue ¢ynkimit. O — cuMBoimuka. Teopemsl 00
9KBUBAJICHTHBIX (yHKIMsAX. CpaBHeHHE OECKOHEYHO MAJIBIX
hyHKIIHH.

YO

Hduddepernuupoanme
¢$byHKUMH OgHOM
[IEpEMEHHOMI

OmnpeneneHue  NPOU3BOAHOM, €€  TEOMETPUYECKHM U
MEXaHWYeCKHH cMmbIc. OgHOCTOpOHHME U OECKOHEUYHbIE
npon3BoHbIe. TabnuIa MPOU3BOAHBIX OCHOBHBIX 3JIEMEHTapHBIX
¢yskmuid.  uddepernnman  ¢ysknuu. [eomerpuyeckuii U
(huznaeckuit CMBICIT muddepeHnnana. [Ipasuna
muddepenuuposanus.  [IpousBogHas o0paTHOH — (QyHKIMH,
(yHKIMM, 3aJaHHOW HESBHO M mapameTpuuecku. Tabmuia
MPOM3BOJIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHH.
ITpousBonHast komno3urmu GpyHKIMH. VIHBapHaHTHOCTE (OPMBI
nepBoro auddepenimana. IpomsBogneie u auddepeHnnaist
BBICIINX TOPAAKoOB. JluddepeHimansl BbICIIMX IMOPSIKOB OT
cnoxHbIx ¢yHKIui. Teopemsr @epma, Poms, Jlarpamka, Komru.
IMpasuno Jlonurans ~ packpbITHS HEONpe/IeICHHOCTEH.
Mmuorounen Teitnopa u ¢popmyna Teitnopa auddeperunpyemoit
¢yHKIIMM, pa3nuyHble (OPMBI 3alMCH  OCTATOYHOTO UJIEHA.
[Mpumenennst popmynsl Teiuopa K HAXOXAECHHIO NPENEIOB U
3HaueHHi @QyHKuuil. MccnenoBanue QyHKIuUi: ycinoBus s
MIOCTOSIHCTBA M MOHOTOHHOCTH; 3KCTPEMyMBI, HalpaBleHHE
BBINYKJIOCTH Tpaduka QyHKIMH, TOYKH INepernda, aCUMIITOTHI.
DKCcTpeMasbHble 3HAaUCHHS QYHKIIMK Ha OTPE3KE.

YO

Heormnpenenennsrii
HHTETpaI

IlepBooOpazHast (YHKIMHM W HEONpPENeNeHHBI HHTErpad,
cBoiicTBa. Tabmuia HeompeaeNeHHBIX HMHTETPAIOB OCHOBHBIX
aneMeHTapHbIX GyHKIUH. OCHOBHBIE METOJBI MHTETPUPOBAHUSI:
3aMeHa NEepPEeMEHHOro, MHTErpupoBaHue Mo dacTsaMm. IIpocTsie
IpoOM M WX WHTETpUpOBaHWE. PasnoxkeHHe panMOHAIBLHON
(yHKIIMM Ha TpocThle ApoOH. VIHTerpupoBaHne paroOHAIBHBIX
¢ynkimii.  VMHTErpHpoBaHME — MPPALMOHANBHBIX  (QYHKIHMIL.
WurerpupoBaHne TPUTOHOMETPUYECKHX W THUIEPOOTUYECKHX
yHKIINH.

YO




OnpenenéHHbI
HHTETPAJT U €r0
MPUIOKEHUS,
HECOOCTBEHHBIH
HHTErpa

3amayu, NPUBOASIIME K TMOHSATHIO OMNPEIEICHHOTO HHTErpasa.
[Tonsitue onpenenenHoro uHrerpana. Heobxomumoe ycioBue
unrerpupyemoctd. Cymmsbl [lapOy m ux cBoiictBa. Kpurepuit
uHTerpupyemMoctTd 1o Pumany. Kiaccel uHTErpupyembix
¢dbysknmid. WHTErpan ¢ TNEpeMEHHBIM BEPXHUM  IPEICIIOM.
®opmyna Hetorona — JleiiOuuna. I[loHsTHe IJTUHBI KPUBOWM.
JuddhepeHnman qyru riragkoil KpuBoi. BerancieHne NIHHBI TyTH
C TIOMOIIBI0 OIpEeNeNieHHOTO WHTerpana. [loHsTHe IIIomagn
IIOCKOH (GUTYpHl. Beipaxkenue miomanu naTerpaioM. [loHsTHE
o0beMa TpoCTpaHCTBEHHOW oOacTh. Beruncienne odbema Tena
C TIOMONIbIO TOTIEPEYHBIX ceueHui. OO0beM Tena BpalleHUsI.
Brruncnenue miomaneit nopepxuocteit Bpaienus. [Ipunoxenue
OIIpeJIeJIeHHOT0 MHTerpaia K 3amadam (usuku. HecoOcTBeHHBIE
uHTerpanbl. VHTerpanbl ¢ OCCKOHCUHBIMH  INIPEHCIaMHU.
WuTerpaibl oT HeOrpaHUUCHHBIX QYHKIUH. [Ipu3HaKu cpaBHCHHS
U HEKOTOPBIE YCIOBHSI UX CXOAUMOCTH.

YO

DyHKIMH MHOTUX
TIEPEMEHHBIX

Jluneitnoe  mpoctpanctBo  R™.  Hopma,  cXOIUMOCTh
nocjaeqoBaTeNbHOCTH  Todek.  OTKpBITBIE U 3aMKHYTHIE
MHOYECTBA, UX CBOHCTBA, OKPECTHOCTH. BemecTBerHas (pyHKITISL
IIByX TIEPEeMEHHBIX U ee rpaduk, JIWHUH ypoBHA. J[BOWHEIE U
MOBTOpHBIE Tpeaensl. I[lpeaen (GyHKIMH MHOTHX TEPEMEHHBIX,
HETPEPHIBHOCTD. JIOKaIbHBIE CBOMCTBA HEMPEPHIBHBIX (DYHKIIHIA.
CaoticTBa (O)YHKITMH, HEIPEPHIBHBIX HA KOMITAKTE.

YO

HuddeperunpoBanme
(hyHKIUH MHOTHX
NepeMEHHBIX

YacTHbIe TPOM3BOIHBIC M YaCTHBIC Iu(depeHnnatsl GyHKIHA
MHOTHX IepeMeHHBIX. JuddepeHimpyeMocts GyHKIMH MHOTHX
nepemeHHbIX. [lonublii auddepennunan. I'eomerpuueckuii cMbICT
YaCTHOW MPOU3BOAHOM M nosiHoro auddepennmnana. KacarenbHas
IUIOCKOCTh M HOpMallb K NOBepxHocTH. HeobOxomumoe u
JIOCTAaTO4YHOE YycioBue auddepernupyemoct. JlocraTounoe
yciopue  auddepeHiupyeMoctd.  [Ipou3BogHAs — CIOXKHOMN
¢yakuun. HBapuaHTHOCTE (QOopMBI TiepBoro auddepeHuana.
[IpousBomHass mo HampasneHuroo. ['paguent. [IpousBomHble U
muddepeHInansl  BHICIIMX MOPAAKOB. YCJIOBHS pPaBEHCTBA
BTOpBIX Npon3BoAHBIX. Dopmyna Teinopa (yHKIMH MHOTHX
NepeMeHHBIX. JIOKanpHBIH  3KCTpeMyM (YHKIUH  MHOTHX
nepeMeHHBIX. Heobxoqumoe ycnoBue skcTpeMyMa. JloctaTogHbie
YCIIOBUSI JIOKaJIBHOTO JKCTpeMyMa. BbIUMCIIeHHE IPOU3BOJHBIX
¢GyHKUMA, 3anaHHBIX  HesiBHO. [loHsiTHE 00  yCJIOBHOM
sKcTpeMyMe. MeToll HeolpeelIeHHbIX MHOXUTeNne Jlarpanka.
Haxoxnenne HanOoJbIero ¥ HaMMEHbIIETo 3HaueHHs QyHKIuit
Ha KOMITaKTe.

YO

10.

KpatHsie uaTErpael u
UX IPUI0KEHUST

3amaun, NPUBOAAMIKME K IIOHATHIO JIBOMHOTO HHTETpaia.
Omnpenenenue nBoitHoro uHTerpana. Cymmsl [lapOy. YcnoBus
CyILIECTBOBaHMUS JABOWHOro wuHTerpana. CBoicTBa JIBOWHBIX
uHTerpanoB. CBeleHNE ABOMHOIO MHTETpaja K MOBTOPHOMY B
ciIydae MpsIMOYTOJBHON M KPUBOJHHEHHOH oOnacTeil. DiIeMeHT
TUTIOIAIM B KPUBOJIMHEHHBIX KOOpJMHATaX. 3aMeHa IIEPEMEHHBIX
B IBOWHOM HHTerpae. [loisapHble KOOpANHATHI.

TpoiiHble MHTErpaNbl U UX BBIYHCICHHE. 3aMEHAa IEPEMEHHBIX B
TpoitHOM wuHTerpaie. LlunuHapuueckue W cdepuyeckue
KoopauHAThl. [IprMeHeHHe KpaTHBIX HHTErPaloB K PELICHHIO
reOMETPUUECKHX U (PHU3MUeCcKHX 3ajau.

YO

11.

Kpuonunelineie
HHTErpabl

KpuBonmnueitnsle wHTErpansl |-ro m 2-ro poja, WX CBOWCTBA.
I'eomeTpuyeckuii cMBICT KPUBOJIMHEHHOTO HHTerpaia |-ro pona.
CBs13p MKy KPHUBOJIMHEHHBIMHU HHTETpaiamMu 1-To u 2-To poza.
CrocoObl  CBeleHHMs ~ KPUBOJIMHEWHBIX ~ HWHTETPAIOB K
omnpeneneHHbIM  uHTerpanaMm. @opmyna I'puna.  VYcnosus
HE3aBUCHMOCTH KPHUBOJIMHEHHOIrO MHTErpana 2-ro poja oT ImyTH
UHTErPUPOBAHUS. Cryuait MOJHOTO muddepennmana.
[TepBooOpazHas Juis MOJBIHTErPATILHOTO BBIPAXKEHUS
P(x,y)dx + Q(x,y)dy. Pabora cunoBoro mons. Breraucienue
TUTOIIA/IN C TIOMOIIBIO KPUBOJIMHEHHBIX HHTETPAJIOB.

YO




12. IToBepxHOCTHBIE IlonaTue riagkoil moBepxHOCTU. BexTopHO-Tapamerpuueckas
UHTETrpaibl. ¢opma 3anmaHust moBepxHocTH. KacarenbHas INIOCKOCTh |
OneMeHThl TEOpUU HOpMalb K  MOBepxHocTu.  [lnmomans — HOBEPXHOCTH. YO
oJIst [ToBepxHocTHbIe uHTerpansl |-ro poma W WX CBOICTBa.
JIBycropoHHne moBepxHOCTH. OpHEHTaluss MOBEPXHOCTH U
BBIOOp  CTOpOHBL.  HampaBisiiomue  KOCHHYCHI — HOpMaIH.
[ToBepxHOCTHBIE HHTETPANIBI 2-TO POAa U WX cBoiicTBa. CrocoOb!
CBEJICHUS TOBEPXHOCTHBIX MHTETPAIOB K JBOHHBIM MHTETPAJIaM.
Porop, nmBeprennmsa, umumpkymsioua. @opmynsr CTokca u
Octporpanckoro-I'aycca B BexTopHO# (opme. [loTok BekTopa
4yepe3 IOBEPXHOCTh. YCIOBHUS IMOTCHIMAIBHOCTH BEKTOPHOTO
TOJIS B IPOCTPAHCTBE.
13. Yucnossie u UYucnoBoit psn. OmpeneneHne cyMMbl psima. HeoOxommmoee
(yHKIIMOHAJIBHBIE PS/IBI [yCIOBHE CXOJUMOCTH psijia. Psii reoMeTpudeckoi mporpeccum.
CaoiicTBa cxopsmuxcs pspoB. Kpurepuil cxoguMoctu psia ¢
HEOTpULATEeNIbHBIMU 4lieHaMHU. [IpU3HAaKM CXOIUMOCTH PSJIOB: YO
cpaBHenust, Jlamambepa u Komm. VHTrerpansHelli npuU3HAK
cxomuMmoctd. OOOOIICHHBIH TapMOHMYECKHUH psAg M €ro
CXOJIUMOCTh. 3HaKoIlepeMeHHbIe psiabl. [loHsATHE aOCOMOTHON U
ycmoBHO#M  cxommmoctu. Ilpmsnak  JleiOnmma. I[lomstue
(hyHKITMOHAJIBHOTO Psifia, €0 CyMMBI. PaBHOMEpHAs: CXOIMMOCTb.
[Ipusnak Beliepmrpacca paBHOMepHOU cxoaumoctu. CBoiicTBa
PaBHOMEPHO CXOSIINXCS (YHKIIMOHAIBHBIX PSJIOB.
14, CrenieHHBIC PSABI Crenienssle psabl. Paguyc 1 MHTEpBaJl CXOANMOCTH CTETIEHHOTO
psna. JnddepeHipoBanne ¥ WHTETPUPOBAHNE CTETICHHBIX
psanoB. Psaner Teitmopa u MaknopeHa. CreneHHblE psIbI
X YO
OCHOBHBIX 3JIeMCHTapHbIX GyHkumit: € ,sinx, cosx, (1 +
x)7, In(1+ x). Ucnonp3oBanue pasznokeHuss QYHKIMH B Pl
Telinopa B NpuOMMKEHHBIX BBIYUCICHUAX W TPH BBIYHCICHUH
npenesioB (YHKIHH.
2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYECKHE 3aHATHS)
No HanmenoBanue paznena TeMatiKa samsTHii dopma TeKymero
(Tempr) KOHTPOJIS
1. Benenue B ananu3  |Omepanuu Hajg MHOXecTBaMH. MeTox MaTeMaTHYecKon Pewenue 3anau.
naaykiun. buHom Heiotona. Kommosunms — ¢yHKumit. KonTtponsHas
O6parHas ¢pyHK1Ms. OCHOBHBIE DJIEMEHTAapHbIE QYHKIINH, UX pabota 1.
cBoiictBa u rpaduku. Komnosuums ¢yHkuuii, obOpaTHas
(hyHKIMA, GYHKINH, 3alaHHBIC HESIBHO, MapaMEeTPHUECKUMHU
YpaBHEHMSIMH M ypPaBHEHHUSMH B IOJISIPHBIX KOOpIMHATAX,
runepbonmueckre  (QYHKIMH, WX CBOMCTBA MOCTPOCHHE
rpa¢ukoB. BepxHsis 1 HYKHSASA TpaHu QYHKIUH.
2. [penen Brruncnenue npezena nocyeioBarenpHocTel. | Pemenne 3amgau.
MIOCJIC/IOBATENILHOCTH | ApudMeTHIECKHe orepanun HaJ CXOJIIIIUMHUCS KonrponbsHas
TIOCJIE/I0BATEIILHOCTSIMH. Beruncnenue TIPEAEIoB pabora 1.
MOCJIE/IOBATENILHOCTEH € TMOMOIIBIO NMPHHIMIA CXOJAUMOCTH
MOHOTOHHOI TOCNEIOBaTENbHOCTH. YacTHUHBIE IPEIEIIbI
YHUCJIOBOW IIOCIENOBAaTEIbHOCTU. BepxHMl U  HUXKHUHI
Ipeiebl
3. IIpenen GpyHKIMHI Texuuka BbIYHMCIEHUS mpenenoB (yHkuuit (packpbiTre Pewenue 3anau.
HEOIpEeACIEHHOCTEN, 3aMEHa IEPEMEHHOI0 IIPU BEIYUCIEHUH KonTtponbHas
npenena). Vcmonp3oBaHHE 3aMEYaTENbHBIX IPEAETIOB INPH pabora 2.
BBIYUCIICHUH TIPEeNIOB. BrrdauciaeHns mpeaenos GyHKIUH C
MOMOIIBI0  aCUMNTOTHYEeCKMX (opmyn u TeopeM 00
SKBUBAJICHTHBIX  (yHKIMsX.  Ilpenensl  MOHOTOHHBIX
¢ynkmii. [lepBblii 3aMevaTeTbHBIA TIPEJIeN U eTo CIISICTBHS.
Bropoit 3ameuarensHele npenen CnencTBust  BTOPOro
3ameuarensHoro npegena. CpaBHeHHE (QYHKIHH.
4, HenpepsiBHOCTB HccnenoBanne GyHKIMH HA HEPEPBIBHOCTE. TOUKM pa3pbiBa O6cyxnenne
¢$yHKIIH ¢ynkuM, ux kinaccupukanus. Kiaccudukamus Touex JIOMAIIIHET O
3aJaHMUs.




paspbiBa. JlokaibHBIE CBOWMCTBA HENPEPBIBHBIX (DYHKLHH.
CoiicTBa (D)YHKIMI, HENIPEPBHIBHBIX HA OTPE3KE.

KonTponbHas
pabora 2.

Hduddepenunposanue
(byHKIMH 0HON
TIepEMEHHOMN

Haxoxnenne mpou3BoAHONW (YHKIMH, 3aJaHHOI SIBHO,
ucronb3ysi npaBwia auddepeHumpoanus. HaxoxneHue
MPOM3BOIHON 00paTHOW (YHKIMH, (YHKIUH, 3aJaHHOU
napaMeTpuuecku ¥ HesiBHO, auddepeHurana (yHKIHH.
Pemenne 3aau NpUKIaIHOTO XapakTepa, C UCII0JIb30BaHHEM
TEOMETPUYECKOTO M (PU3MUECKOro CMBICIA MPOU3BOTHON H
muddepeHnuaa. Haxoxnenne TIPOU3BOIHBIX u
muddepeHnraioB BeICIIUX HopsaakoB. [Ipasuno Jlommrans
pacKkpeITHsl HeompeneneHHocTed. I[IpumeneHus GopMyIsl
Teiinopa K HaXOXICHUIO IPENETOB W 3HAYCHUH (YHKIUH.
HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO IIPOU3BOTHOM

Pemenue 3anau.
KonTtponsHas
pabora 2.

Heonpenenennsrit
HHTErpan

Beruncienune UHTETPaJIOB (3aMeHa  TEpPEMEHHOrO,
MHTETPUPOBAHUE o YacTsIM). Wnrerpuposanue
panMOHaJIbHBIX, UPPALUOHAIBHBIX, TPUTOHOMETPUUECKUX H
THIEpOONINYECKUX (PyHKIMI.

Pemenue 3amau.

OnpenenéHHblit
UHTErPal U ero
MPUIOKCHUS,
HECOOCTBEHHBII
HHTErpan

Beruncienne onpezpeneHHoro uHrerpaia 1mo  Gopmyie
Heprorona-JleiiOunia. MeTox 3aMeHbl  NEpEMEHHON W
UHTCTPUPOBAHUA II0 4YaCTAM B OINPEACIEHHOM HHTErpaie.
Bbruncnenue AaMHBI KPUBOH, IUIOIAAN IUTOCKOH (HTYPEI,
o0bema Tena ¢ MOMOIIBIO TOTIEPEYHBIX CEYEHHH, 00beMa Tena
BpAIlCHHUS, Iomaaen MOBEPXHOCTEN BpallEHHS.
[TpuMmeHeHne ONpEAENeHHOT0 HHTerpana K (U3HIECKUM
3agadaM. BbluncieHne  HECOOCTBEHHBIX — MHTETPAJIOB.
IIpu3Haku cpaBHEHHS U HEKOTOPBIE YCIOBHS CXOJUMOCTH
HECOOCTBEHHBIX HHTETPAJIOB.

Pemenue 3amgau.

DyHKIUA MHOTUX
TIEPEMEHHBIX

BemectBeHHnast (QyHKIMs IBYX IEPEMEHHBIX M ee rpaduk,
JUHUM YpOBHS. BplumcieHHe JBOWHBIX W IMOBTOPHBIX
npezenoB. HaxoxneHune oOnactedd onpeneneHus (QyHKIMNA
MHOTUX MEPEeMEHHbIX, JHUHUH M IOBEPXHOCTEH YpOBHS,
npejena, WCCIEeNOBaHWE Ha HENPEPBIBHOCTh  (YHKIHMU
MHOTHUX TIEPEMEHHBIX.

Pemenue 3amau.

Juddepenunponanue
(GyHKINH MHOTHX
HePEMEHHBIX

HaxoxneHune 4acTHBIX HPOM3BOMHBIX M AuddepeHnnanon
(GYHKIMM MHOTHX NepeMeHHBIX. [Ipom3BOgHAS CIOXKHOM
(hyHKIHH. WHBapuaHTHOCTH (bopMBI TIEPBOTO
mupdepennranra. BrraucneHne TPOW3BOAHBIX — (DYHKIIHH,
3aJaHHBIX  HESBHO. HaxoXmeHWe  TNPOW3BOJHOW IO
HampaBJICHUIO,  TpaaWeHTa  (yHKOWW.  BreraucieHue
MPOM3BOMHBIX W Au((EpEeHIIHANOB BBICIINX TOPSIKOB.
OkcTpeMyM (yHKIMM MHOTMX IepeMeHHbIX. HaxoxaeHue
YCIOBHOTO  JKCTpEMyMa  METOJOM  HEOIpeeieHHbBIX
MHOXuTenel Jlarpamxa. HaxoxaeHue Haubonbpliero u
HaMMEHBIIIEro 3HaueHHs QYHKIMI Ha KOMIAKTe.

Pemenue 3amau.

10.

KpatHsie uaTErpasl u
UX TMPUI0KEHUST

Brruncnenne nBOMHBIX HHTerpanoB. CBeneHHe IBOMHOTO
HHTErpaja K TOBTOPHOMY B Cllydae INPSMOYTOIBHOH U
KPUBOJHMHEHHON 00nacTeil. 3aMeHa IepEMECHHBIX B IBOIHOM
unTrerpaie. [lomsipabie KoopanHaThl. TpoiHBIE HHTETPAJBI U
UX BBIYMCIICHUE. 3aMeHa NIepEeMEHHBIX B TPOWHOM HMHTETpaJle.
Lunmeapryeckne n cepuueckue KOOPJMHATEHI.
[lpumeHeHne  KpaTHBIX ~ HMHTETpajloB K  PEIICHHIO
TeOMETPUYECKUX U PU3HIECKUX 3a/1ad.

Pemenue 3amgau.

11.

Kpusonuneiinsie
HMHTETPaIbl

Bbluncnenne KpUBOJIMHEHHBIX HWHTETPaJioB MEPBOTO U
BTOPOTO poja. BrluuciieHue KpHUBOIMHEHWHBIX HHTErPajoB
BTOpOr0 poja ¢ momoupio ¢Gopmynsl ['puna. YcioBus
HE3aBHCHMOCTH KPHBOJIMHEHHOI0 MHTErpaja BTOPOTO poja
OT MyTH MHTErpupoBaHus. HaxoxeHne nepBoodpasHoit s
HNOJBIHTETpabHOTO  BhIpaxkeHus P (x,y)dx + Q(x,y)dy.
Brruncnenue paboThl CHIIOBOTO 11011, BhIuucienue miomaan
C TTOMOIIBIO KPHBOJMHEHHBIX HHTETPAJIOB.

Pemenue 3agau.

12.

HOBerHOCTHLIC
HMHTCrpaJibl.

Brruucnenne mjiomanan HOBEPXHOCTH. HOBCpXHOCTHI)IG
HMHTCrpaJibl I-ro poaa u HX CBOMCTBA. HOBCpXHOCTHI)IG

Pemenne 3agau.




DIEMEHTBI TCOPUU TTOJIA

HHTErpaibl 2-T0 pola ¥ ux cBovcTBa. CHOCOOBI CBEICHUS
MOBEPXHOCTHBIX MHTEIPAJIOB K JABOMHBIM HHTErpaiam. Potop,
muBepreHius,  umupkymsanus.  ®opmyner  Crokca U
Ocrporpanckoro-I'aycca B BektopHod ¢opme. IloTok
BEKTOpa uepe3 MOBEPXHOCTh. YCIOBHUS MOTEHIUAIbHOCTH
BEKTOPHOT'O MOJIsl B IPOCTPAHCTBE.

13.

YucaoBele U
(yHKIMOHATIBHBIE PSIIBI

Heobxonumoe ycnmoBue cxoaumMocTd psma. Mcciemoanue Pemrenne 3agau.
CXOAUMOCTH PS/IOB C  MOJOXWUTENbHBIMA  HWICHAMH.
Haxoxnenne cymmbl pspa. 3HAKONEpEMEHHBIC — PSIbI.
[TonsTne abcomOTHON W yCIOBHOW cxommMocTd. IIpm3Hak
Jleitbnnma. VccnenoBanme cXoAUMOCTH (YHKIIHOHAIHHOTO
psna.

14.

CreneHHbIE PSIIBI

Haxoxxnenne pagryca u HHTEpBaga CXOAUMOCTH CTEIIEHHOTO Pemenne 3anau.
psima, obmactu cxomumocTH. Psner Teitmopa m MakmopeHra.
Pa3noxenne ¢QyHKIMH B cTeneHHbIEe psbl. Vcronb3oBaHue
paznoxenust GyHkumu B psx Teinaopa B NpUOIMKEHHBIX
BBIYHCIICHHUSX U NIPH BBIYHCJICHHUH NPEEIOB (YHKIIHH.

3ammra nmaboparopro padotsl (JIP), Bemonnenue kypcooro npoekra (KII), kypcosoit
pabotel (KP), pacuerno-rpadmyeckoro 3amanus (PI'3), manmcanue pedepara (P), acce (D),
kostokBuyM (K), rectupoBanue (T), ycrasiit oripoc ( YO)

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)
KypcoBsie paboTsl HE TPEYCMOTPEHBI YYEOHBIM ILIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUs JJIA CaMOCTOATEeIbHOH PadoThl
00y4YAIIHUXCH 110 JUCHHUILIMHE (MOYJII0)

Ne

Bun CPC

HepequL y‘IC6HO'M€TOHI/I‘IeCKOFO obecnieyeHus JUCHUILIMHBI IO BBIITOJIHCHHUIO
CaMOCTOSTCIIEHOM pa6OTBI

BBenenue B anamm3

1. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x 4. M.: MITHMO, 2020. Y. |
—657c¢T.2-789c.

2. Jlemuoosuy b.11. Coopnux 3a0au u ynpaj)cHeHuii no MamemamuyeckKomy
ananusy. Jlanw, 2021. — 624 c.

no mamemamuyeckomy avamusy. Tom 1. Ilpeden. Henpepuvignocme.
ugppepenyupyemocmo. M.: @usmamaum, 2019. — 496 c.

4 Jlyney K.H, Iucmennvui /].T. , @eoun C.H., [llesuenxo FO.A. Coopruk
3aday no svicweu mamemamuxe.l xypc. . — M.: Aiipuc-npecc, 2017. — 576 c.

[Ipenen
[MOCJIEI0OBATENLHOCTH

1. 3opuu B.A. Mamemamuueckuii ananuz. B 2-x uv. M.: MIJHMO, 2020. Y. 1
—657c¢.T.2-789c.

ananusy. Jlanws, 2021. — 624 c.

no mamemamuueckomy amamuzy. Tom 1. Ilpeden. Henpepuvignocmeo.
ugppepenyupyemocmo. M.: @usmamaum, 2019. — 496 c.

4 Jlynzy K.H, Iucmennvui /].T. , @eoun C.H., [llesuenxo FO.A. Coopruk
3a0au no svicwen mamemamuxe.l xkypc. . — M.: Aipuc-npecc, 2017. — 576 c.
5. Unvun B.A., Hosusax D.1". OcHosbt Mmamemamuuecko2o anaiusda: y4eoHux;
62y. M, 2009. Y. |.—464c., Y. Il. — 646¢.

[penen dynkuun

1. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x u. M.: MITHMO, 2020.
Y 1-657cT 2-789c.
2. Jemuoosuu b.11. Cooprux 3adau u ynpasxcHenuii no Mamemamuieckomy
ananusy. Jlanws, 2021. — 624 c.

no mamemamuueckomy anamuzy. Tom 1. Ilpeden. Henpepwisnocmo.
ugppepenyupyemocmo. M.: @usmamaum, 2019. — 496 c.

4 Jlyney K.H, [ucmennoui /1.T. , @eoun C.H., [llesuenxo FO.A. Coopruk
3a0au no svicwen mamemamuxe.l xkypc. . — M. Aiipuc-npecc, 2017. — 576 c.
S5.Unvun B.A., lozuax 2.I. Ocrhosbl Mamemamuueckoeo anaiusa. yieOHuK, @
2u. M, 2009. Y. 1. — 464c., Y. 1l. — 646¢.

3. Kyopssyes JL./]., Kymacos A./]., Yexnos B.U., [llabynun M.H. Céopnux 3a0au

2. Hemuoosuuy B.II. Céopnux 3a0au u ynpasicHeHuil HO MamMemMamuyecKkomy

3. Kyopssyes JI/l., Kymacos A.J[., Yexnoe B.U., Lllabynun M.H. Cooprux 3adau

3. Kyopsasyes J1./[., Kymacos A./l., Yexnos B.U., LLlabynun M.1. Coopnux 3a0ay




HenpepsiBHOCTh pyHKINT

1. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x u. M.: MI[HMO, 2020.
Y 1-657cT.2-789c.
2. Hemuoosuu B.I1. COopruk 3a0ay u ynpaxCHeHuil no MamemamuiecKomy
ananuzy. Jlanw, 2021. — 624 c.
3. Kyopsisyes JI/l., Kymacos A.J]., Yexnos B.U., [llabynun M.H. Céoprux 3a0au
no mamemamuueckomy amamuzy. Tom 1. Ilpeden. Henpepuvignocmeo.
JTugppepenyupyemocms. M.: @usmamaum, 2019. — 496 c.
4 Jlyney K.H, [Tucmennoui /1.T. , @eoun C.H., [llesuenxo FO.A. Cooprux
3a0au no evicweu mamemamuxe.l kypc. . — M.: Aiipuc-npecc, 2017. — 576 c.
5.Unvun B.A., Ilosnax 3.1. OcHobl mamemamuyecko2o aHaiusda: yueoHux, 6
2u. M, 2009. Y. 1. — 464c., 9. 1l. — 646¢.

JduddepenunpoBanue
(hyHKIMN 0qHOM
epEMEHHOMN

1. 3opuu B. A. Mamemamuueckuii ananus. B 2-x u. M.: MIJHMO, 2020.
Y 1-657c¢T.2-789c.
2. Jemuoosuu b.11. Cooprux 3adau u ynpasicHenuii no Mamemamuieckomy
ananuzy. Jlanws, 2021. — 624 c.
3. Kyopsisyes JI/l., Kymacos A.J]., Yexnos B.U., [llabynun M.H. Céoprux 3a0au
no mamemamudeckomy auamuzy. Tom 1. Ilpeoen. Henpepuvignocmeo.
ugppepenyupyemocmo. M.: @usmamaum, 2019. — 496 c.
4.Jlyney K.H, Iucmennwvii /1.T. , @eoun C.H., Lllesuenxo FO.A. Coopnux
3a0au no evicweu mamemamuxe.l kypc. . — M.: Aiipuc-npecc, 2017. — 576 c.
S5.Unvun B.A., Iosnax D.I". Ocrosbl Mamemamuyeckoeo aHanu3d: y4eOHUK, 6
2u. M, 2009. 9. 1. — 464c., 9. 1l. — 646¢.

Heonpenenéunpiit
HHTETpa

1. Jlemuoosuu b.I1. Cooprux 3a0au u ynpajxcuenuii no Mamemamuyeckomy
ananusy. Jlanws, 2021. — 624 c.

2. Kyopsaesyes JI/[., Kvmacoe A./]., Yexnos B. 1., LLlabynun M. 1. Céoprux 3a0ay
no mamemamuyeckomy amanusy. Tom 2. Humeepanvi. Paovl. M.: @uzmamaum,
2019. - 504 c.

OnpenenéHHbINA HHTETpaI,
HECOOCTBEHHBIN WHTETpall,
TIPUIIOKEHHUS
OIIpe/IeTICHHOT'0 HTEerpaja

1. lemuoosuu B.I1. Coopruk 3a0au u ynpaj;cHeHutl no Mamemamuieckomy
ananusy. Jlanw, 2021. — 624 c.

2. Kyopseyes JI/1., Kymacoe A.J]., Yexnos B.U., lllabynun M.U. Coopruk 3a0au
no mamemamuyueckomy ananusy. Tom 2. Hnmeepanvi. Psiovl. M.: @usmamaum,
2019. - 504 c.

3. Quxmenconvy I'M. @uxmenconvy ['.M. Ocuogbl mamemamuueckozo
ananuza: yueonux, ¢ 2 m. CI1o. Jlauw, 2020. T. |. - 440c., T. 1. - 463c.

JduddepenunpoBanue
(GyHKIWH MHOTHX
HEepPEMEHHBIX

1. Jlemuoosuu b.I1. Cooprux 3a0au u ynpajicueHuii no Mamemamuyeckomy
ananusy. Jlans, 2021. — 624 c.

2. Kyopsaeyeg JI. /., Kymacoe A./]., Yexnos B.U., [llabynun M.H. Céoprux 3a0ay
no mamemamuyeckomy ananusy. Tom 2. Humeepanvi. Paovl. M.: @usmamaum,
2019.— 504 c.

Kpatable nnTerpansl u ux
IIPUIIOKEHUS

1. Jlemuoosuu b.I1. Cooprux 3a0au u ynpaj;cuenuii no Mamemamuyeckomy
ananusy. Jlanw, 2021. — 624 c.

2. Kyopseyes JI./1., Kymacos A.J]., Yexnos B.U., llabynun M.H. Céopnux 3a0au
no mamemamuyeckomy auanusy. Tom 2. Humeepanvl. Paovl. M.: @uszmamaum,
2019. - 504 c.

3. Apemenxo JILA. Kpamwuvie umnmeepanvi:
Kybanckuii 2oc. yu-m., 2006.- 80 c.

Ipaxmuxym. Kpacnooap:

10

Kpusonuneiinpie u
TIOBEPXHOCTHBIC
MHTETPaJIbI

1. Hdemuoosuu B.II. CoéopHux 3a0au u YnpascHeHuil nO MameMamuiecKomy
ananuzy. Jlane, 2021. — 624 c.

2. Kyopsaeyes JI/l., Kymacoe A./]., Yexnoe B.U., Lllabynun M.H. Coopruk 3a0au
no mamemamuyeckomy avanusy. Tom 2. Hnmeepanei. Paovl. M.: @uszmamaum,
2019. - 504 c.

3. Apemenxo JILA., I[loobepeskuna A.1U. Kpusonuneiinvle u nosepxHocmmoie
unmeepanvl. Yuebnoe nocooue. Kpacnooap: Kybancxuii coc. yn-m., 2012.-

109 c.

11

Ywucnosele,
(yHKIMOHAJBHBIE U
CTETICHHBIC PSIBI

1. Jlemuoosuy b.I1. Cooprux 3a0ay u ynpax)cHenui no Mamemamuieckomy
ananusy. Jlanw, 2021. — 624 c.

2. Kyopsaeyes JL/., Kymacos A./]., Yexnos B.H., [llabynun M.U. Coopnuk 3a0au
no mamemamuyeckomy awanusy. Tom 2. Humeepanvi. Paowl. M.: @uzmamaum,

2019. - 504 c.




Y4eOHO-METOANYECKHE MaTepuabl JJIs CaMOCTOSATEIBLHON pabOoThl O0yYalomuXCsl W3
qKcila MHBAINWJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOYKHOCTAMH 310poBbs (OB3) npenocrasustorcs
B (hopMax, aJalTHPOBAHHBIX K OTPAaHUUYEHUSAM UX 37J0POBbs U BOCHPUATHS UH(DOPMAIIH:

JUist 1 ¢ HApyIIEHUSIMH 3PEHHS:

—B MeYaTHOM (popMe yBeIMUEHHBIM LIPUDTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

Jlnist 11 ¢ HapyIIEeHUsIMU CilyXa:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOI'0 IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

JlaHHBIA TepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

3. OOpa3oBaTesIbHbIEe TEXHOJIOTMH, NPHMeHsieMble NPH OCBOCHHMH JHCHUILINHBI
(MmonxyJis)

B Xxozme wu3ydyeHHs JUCUUIUIMHBI TNPEAYCMOTPEHO HCIIOJIb30BAHME — CIIEIYIOIIMX
00pa30BaTeNIbHBIX TEXHOJOIMH: aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI, JEKIUH, MPAKTUYECKHE
3aHSTHSI, KOHTPOJIbHBIE PA0OTHI, KOJUIOKBUYMBI, 3a4€Thl U dK3aMEHbI, KOMIbIOTEPEL. B TeueHue
CeMeCTpa CTYAEHTHI PEeIlaloT 3a/1aul, YKa3aHHbIE MIPEroiaBaTelieM, K KaXI0My J1a00opaTopHOMY
3aHATHIO. B ceMecTpe mpoBOASITCS KOHTPOJIbHBIE pa0OThI (HA MPAKTUYECKUX 3aHATHAX). DK3aMeH
c/1aeTcsl Mocie cjauu KOHTPOJIbHBIX PadoT.

KoMmeTeHTHOCTHBIM MOAXO0J B paMKax MpenojaBaHus IUCLUIUIMHBI pealn3yercs B
UCIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMAMK,
pa3bopa KOHKPETHBIX CUTYyalluii) B COUETAaHUU C BHEAYTUTOPHON pabOTOil.

NHbopmanMOHHbIE  TEXHOJOIMM, IPHUMEHSAEMble IpU HU3YYCHUHM JAUCLUIUIMHBL
UCTIONB30BaHUEe  HMHOOPMAIIMOHHBIX  PECypcoB,  JTOCTYNHBIX B HMH()OPMAIMOHHO-
TEJIEKOMMYHHUKAI[MOHHOM ceTu MIHTepHeT.

AnanTuBHbIe 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHAEMBbIE IPU U3YUEHUN JUCIUILIMHBI
— Uil JMIl C OrPaHMYEHHBIMH BO3MOJYKHOCTSMH 370POBbSl IPENLyCMOTPEHA OpraHHU3aLMs
KOHCYJIbTAIlMil C NCIOJIb30BAHNUEM JIEKTPOHHOMN MOYTHI.

4. OueHouHble CpeACTBA UIA TeKYyWero KOHTPOJSI  yCIeBaeMOCTH M
NPOMEKYTOYHOM aTTeCTALNHU

OneHouyHble CpeAcTBa IpeIHa3HAuYeHbl JJIs KOHTPOJS M OLEHKH 00Opa3oBaTelbHbIX
JOCTHKEHUH 00yUaroImuxcs, OCBOMBIINX IPOrpaMMy Y4eOHOM TUCHUIITUHBI «Mamemamuyeckuil
aHanus».

OneHouHbIe CPEACTBA BKIKYAIOT KOHTPOJIbHBIE MaTepUalIbl [l IPOBEACHUS TEKYyLIero
KOHTPOJIA B (QopMe 3adanuii K KOHMPOIbHLIM padOmMam, B60NPOCO8 K KOLIOKGUyMYy W
MPOMEKYTOYHOM aTTecTAluM B pOpMe BOIPOCOB K IK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYLIeil U MPOMEKYTOYHOM aTTeCTAlMT

KOH 1 HAMMCHOBAHUC HaumenoBanme OLICHOYHOTI'O CpEeACTBA

Ne PesynbraTel 00y4yeHus
HHIIKaTopa . [IpomexyTouHas
n/n (B cooTBeTcTBUH C 1I. 1.4) Texymmuii KOHTPOJIb
(B cooTBeTcTBUH C 1. 1.4) arrecrauus
3HaeT ocHosHble | Kp-1, Bonpocwl na
UOIIK-1.2. Vmeer p P

MOJIOKEHNUST W TPUHLUIBL | 60npocs k Kowtokeuymy 1-11 | sxzamene 1-8
NpUMEHATh  (usnyeckue

MaTEeMaTHYECKOTO
3aKOHbBI 1 MAaTEMAaTHUYCCKHU
1 aHanmsa, (usnueckyIo
METOAbI I pemicHuA

CYUIHOCTb

3aJia4 TEOPETHYECKOro H
(byHIaMEHTaTBHBIX
MIPUKJIAIHOTO XapaKTepa .
MTOHSTHIA.




HOIIK-1.2. YmMmeer Kp-2, Bonpocwi na
npuMeHsATh  Qusnyeckue | YMeer permaTh Bonpocu IK3aAMeHe
3aKOHBI 1 MAaTEMaTUUECKU | CTaHAAPTHBIC 3aJauu K koanoxeuymy 10-36 9-32
METOIBl Ul PEIICHHs | MaTeMaTHYEeCKOro
3a7a4 TEOPETHYECKOr0 M | aHaiu3a.
MIPUKJIQIHOTO Xapakrepa
HOIIK-1.2. Ymeer Kp-3, Bonpocwi na
Bnaneer 6a3oBbIMU
NPUMEHATH HU3NIECKHE Bonpocut IK3aMeHe
BHAHHUSAMH B 00JIaCTH
3aKOHBI 1 MAaTEMATHIECKH K Konnoxeuymy 37-58 33-51.
MaTeMaTHKH U
METOJIbI ISl PEILCHU
€CTECTBEHHOHAYYHBIX
3a/1a4 TEOPETHIECKOTO
ITACIIUTIIHH.
NPUKIIaJHOIO XapaKTepa
3HaeT OCHOBHBIC Bonpocut na sx3amene Bonpocut na
UOIIK-1.2. Vmeer i P
TIOJIOXKCHHUS M TIPHHITUTIBI 33-51, IK3AMEHEe
MIPUMEHSATH (PU3NUECKHE .
MaTeMaTH4eCcKOro Kp-5 52-62;
3aKOHBI U MaTEeMaTHYECKU
aHanu3a, puznuecKyro
METOJIBI JUIS PELICHHS
CYIIHOCTb
3a7a4 TEOPETHYECKOTO U
(hyHAaMEeHTAIBHBIX
MIPUKJIaIHOTO XapakTepa .
TOHSITHI.
HOIIK-1.2. Ymeer Kp-6, Bonpocwet na
NPUMEHATH HU3NICCKHE Onpoc akzamene (2
YMeer peraTs CTaHIapTHHIC
3aKOHBI U MATEMaTHICCKH cemecmp)
3aJ]a4d  MaTeMaTHYeCcKOro .
METOJIBI IS PETICHHUS 1-26;
aHAIIN3a.
3a/1a4 TEOPETHIECKOTO U
NPUKIIAIHOTO XapaKkTepa
HOIIK-1.2. Ymeer Kp-7, Bonpocwer na
Bnaneer 6a30BEIMH
NPUMEHATH (HU3NICCKHE Onpoc akzamene (2
3HaHUAMH B 00JacTy
3aKOHBI U MaTEeMaTHYECKH cemecmp)
MaTeMaTUK1 H .
METOIBI ISl PeILICHUS 27-45;
€CTECTBEHHOHAYYHBIX
3a71a4 TEOPETHYECKOTO 1
JIICLIUILIHH.
MIPUKJIIHOTO Xapakrepa

TunoBble KOHTPOJIbHbIE 32IaHUS UJIM HHbIE MATEPHUAJIbI, He00X0AMMBbIE J1JIs1 OLEHKH
3HAHMI, yMEHHUI1, HABBIKOB U (MJIH) ONBITA AEATEJbHOCTH, XaPAKTEPHU3YOLIHNX 3TAIbI
(opMupoBaHus KOMIeTEHIMH B MpoLiecce OCBOeHHs 00pa30BaTeIbHOI MPOrpaMMbl

Tunoewie 3a0auu 0na camocmoamenbHol padomul
| cemecTp

1. Tloctpouts rpaduku QyHKIUIL:
a)y = |cos(x — %)| ;6)y = |x — 2| + |3x|; B)y = 35"¥,
2. Haiitn ipenensl ocae10BaTeIbHOCTEH:
a) lim L (V2 + 5n —Vn? +2); 6) Lim
3. Haiitu Hpe)lenbl byHKIMI:

2
. 1
a) llm—wsx > %.6) lim(2 — cos x)smzx B) llm( +x)
x—0 X xX—oo \2+X

14243 +..41 . B) lim (2n+3) -3

n—ooo

4. BBIYUCIUTH MPOU3BOIHBIE q)yHKuI/H/I.

a)f (x) = (cos x)**: 6)f (x) = (Inx — 2)V1 + Inx; B)f (x) = %
5. Haiitu mpou3BoIHEIC Yy, y;2 (GyHKIMH, 33JaHHON TapaMeTPUUYECKU:
x =2t — t?
{y =3t—t¥

6. Haiiti mpou3BoAHYIO Yy GyHKIUHK Y = V(X), 3a1aHHO# HesiBHO: e¥ +y = Inx + X.
7. Haittu mudpdepentman pyuxmmu f(x,y) = In(x +/x? + y?).
8. Haiitu dfu d?f nna gynxuuu f, ecmu f(x) = (x + 1) - e*

9. Haiitu quddepennuan nepBoro U BTOPOro nopsaka st GyHkuu y = e3t94%,




10. Haiitu y”, eciu y =% (e3x+e—3x);
11. Haiitu npousBoaHyro nopsiaka N aist pyHkiuuny = (x? + 1)e3*.
12. BeIYuCIUTh NMpHOIMKEeHHO §/125,5.

13. Tloctpouts rpadux Gyukmuuy = 3x3 + 4x?2 + 1.
14. BbIYHUCIUTD HEOTIPE/ICIEHHBIC MHTETPAJIbL:

1 1 sinxdx arccos? 2x
a)fx—zcoszdx, 6)fx/1+2005x )f V1-4x2

15. BoluucauTe onpeneneHHble HHTETPpalbl

¢In’x b (2x + 4)dx L (x +5)dx
) [ L) | o [ 2
x2+4x+13""7 ) _,x? +4x + 13

16. Berancnuts HGCO6CTBCHHLIC I/IHTeraJIbI

2 xdx
a) fO x2+4x+13 0) J-0 [(4=x2)3"’

17. Haiitu tutomaap GUrypsl, OrpaHUYEHHON KPUBBIMU:X = cOSt,y = 2 sint.

II cemecTp

18. HaiiTn yacTHBIE MPOU3BOAHBIE BTOPOTO MOPsAKA (PyHKITUH

f(y) = arctg(x/y).
19. UccnenoBath QyHKIMIO HA SKCTPEMYM:

Q) f(x,y) =4x* —4xy + y* + 4x — 2y — 7; ;6)u=%3+2y2—zzx+z

20. Haiitn HanbonpImmii 00beM, KOTOPBIM MOKET UMETh TIPSIMOYTOJIBHBIN ITapaiie/IeuIe],
ecJIi CyMMa JUIMH pebep ero paBHa a.

21. Haiit mpou3BOIHBIC U MOTHBIE U] PepeHITnaIbl IEPBOTO MOPSAKA M BTOPOTO MOPSIKA
GyHkuuu z = x2 Iny, rae x = %; y = 3u —2v;

22. Jlana ¢pyHkuus x cosy +y cos z + z cos x = 1,3anannas HessBHO. HaliTi yacTHbIE
NpON3BOHEIE U M () (HDepeHIINATBI IEPBOTO H BTOPOTO IOPSIIKOB.

23. Haiitu sxcTpemyM QyHKIMH UHTErpal Zz = % + Jl/npn ycioBuu 2x +y = 4.

24. Haittu Hauboupliiee 1 HANMEHbIIee 3HaueHUe (PyHKIMU B 00JIaCTH
z=x?—y? D:x?+y?<4;
25. BbIUnCIuTh MHTErpaibl:
1 2 n z
a) [, dx [, (x + 2|yDdy; 6) [, xdx [2 cos(x — y) dy;
26. Beraucnuth 00beM Tella, OTPAaHMYCHHOTO TOBEPXHOCTSIMH:
z+x*+yt=1x+y+z=1;
27. Beraucnuth miomnaab GUrypsl, OrpaHid4eHHOW KPUBBIMH.
x2+3y?=4,y<x,y=0.
28. B nBoitHoM uHTerpaie [f o f(x,y)dxdypaccTaBuTh npejesbl HHTETPUPOBAHUS B TOM H
JIpyrom nopszke, eciu 2 — tpeyronbauk ¢ Bepumnaamu O(0;0), A(1,0), B(1,1);
29. B nBoitHOM mHTETpae [ o f(x,y)dxdy nepeiiti K IOJIIPHBIM KOOpJUHATAM I U ¢ U
paccTaBHTh MIPEIENbl HHTErPUPOBaHus, eciau: 2 = {x% + y? < ax}, (a > 0).
30. Beruncnuts miomiaab GUrypel, orpaHUuYe€HHOW KPUBBIMH.
r=1+4cos ¢, r=+3sing..
31. Haiiti MacCy IIaCTHHKH, OTPaHUYEHHON KPUBBIMK: x = 1, y = x2, y = —/x,
rae p(x,y) = 5x2 + 4xy? — OBEPXHOCTHAS IIJIOTHOCTb.
32. BeIYHCIATH TPOMHOM MHTETPA
fffT(x +y+ z)dxdydz,rne T: z=x?+y?%,z=1;
33. Boruucnuts [ (x* +y?) dS, rae L — okpysxHOCTb X% + y? = 4x.



34. [loka3aTh, 4TO HHTErpal | = f((oz.;l? (x +2y)dx + (y + 2x)dy He 3aBUCUT OT MYTH

HHTETIPUPOBAHUA U BBIYUCIIUTE €T0.

35. BoruncauTh NOBEpXHOCTHBINA HHTEPAJL:

JJ xds, rne T—nomycdepa z = /1 — x? — y2.

36. MccnenoBarh Ha CXOAUMOCTh YKa3aHHBIC PSIIBI C MTOJIOKUTEIBHBIMU WICHAMHU:
ZOO n+2
n=1,3m
37. UccnenoBath Ha CXOAUMOCTD U a6COHIOTHyIO CXOAMMOCTb 3HAKOUEPEAYIOLIUICS P

Z npq 2n+1
D 5n(n+1)

38. Haiitu o6acTh CXOIUMOCTH CTeneHHoro psana

n? .
n=o
Bonpocwi k Konnokeuymy no mamemamuueckomy aHaau3y
1. ITonsatue MHOXecTBa. Onepannuu Haa MHOXKecTBaMHU. JIornueckass CHMBOJIMKA.
2. Pacmmpennas uncnoBast npsimasi. AOCONIIOTHAsI BEIMYMHA Yuciia. MHOXeCTBa Ha IPSIMOH,
OKPECTHOCTH.
3. OKBUBaJIEHTHbIE MHOKECTBA. CUETHBIE M HECUETHBIE MHOYKECTBA.
4. OrpaHu4eHHbIE U HEOTPAaHUYEHHBIE YMCIOBBIE MHOKECTBA. [ paHH YMCIIOBBIX MHOKECTB.
Teopema cy1iecTBOBaHUsI BepXHEH (HUKHEHN) IPaHU YMCIOBOTO MHOYKECTBA.
S. [Tpuaumn Apxumena. [IpuHIUI BIOKEHHBIX OTPE3KOB.
6. Oo6mee nousatue Gpynkun (orodpakenus). Kommosunms gynkmuii. O6partHas GyHKIHUS.
Yucnossle pyHkuuu. OCHOBHBIE 3J1eMEHTapHble (GYHKINHU, UX CBOMCTBA U IpadUKH.
7. Crnioco6sb1 3ananust Gpynkuii. HestBHBIN crioco6 3aganus Gyakmn. OyHKIMH, 3a1aHHBIC
IapaMeTpUYECKUMH YPaBHEHUSMU U YPABHEHUSIMU B IOJISIPHBIX KOOPAUHATAX.
8. Omnpenenenre nociaea0BaTeIbHOCTU U €€ npenena. EqMHcTBeHHOCTh npezena,
OTPaHUYEHHOCTb CXOJSAIIEHCS MTOCIEA0BATEIBHOCTH.
9. ApudmeTrrueckue onepanuu HaJl CXOASIIMMUCS OCTIEI0BaTENbHOCTIMHU.
10.  CaoiicTBa cxosIIelcs MOCIEA0BAaTENbHOCTH, CBA3aHHbIE C HEPABEHCTBAMM.
11. Beckoneuno maible 1 O€CKOHEYHO OOJIBIIINE ITOCIIEA0BATEIHLHOCTH, X CBOICTBA.
12.  IlpuHIMI CXOAMMOCTH MOHOTOHHOM MOCE10BaTEIbHOCTH.
13.  IlpuHIMI CTSATUBAIOMIMXCS OTPE3KOB. Uncio e.
14.  TloamocnenoBaTeNbHOCTH U YaCTUUHBIE MIPEIEIbl YUCIOBOM MOCIE10BATEILHOCTH.
Jlemma bonbsrano-Beliepmpacca.
15.  ®dynpamenranbHas nocaenosarenbHocTh. Kpurepuii Komu cxoqumocTu
IIOCJIEI0BATEIbHOCTH.
16.  Ompenenenue npeaena pyHkuu B Touke. Onpenenenue npeaena no Kommwu u no I'eiine,
SKBHUBAJIEHTHOCTH onpeaeneHuil. [Ipenen pyHkimyu Ha 6€CKOHEYHOCTH.
17.  beckoHeuHo Majble PYHKLUH, UX cBOicTBa. beckoneuno Oonpime ¢pyHkunu. O61mee
ompeneneHue npeaena GyHKIIH.
18.  OOmwme cBoiicTBa npenena GyHKIUH: €JMHCTBEHHOCTb, JJOKaJIbHAs OTPAaHUYEHHOCTb.
19. CsoiicTBa npenena (yHKIUHU, CBI3aHHBIE ¢ apU(PMETUYECKUMU OTIEpaLUsIMH.
20.  CgoiicTBa npezena pyHKINH, CBA3aHHBIE C HEPABEHCTBAMH.
21. [Ipenen kommo3uruu HyHKIHA.
22.  OpHoctopoHHHME Tpeaensl. [Ipenen MOHOTOHHON (YHKINU.
23.  CpaBHeHHe QYHKINH, SKBUBAJICHTHBIC ()yHKIIHH.
24.  OmnpexeneHue HEMPEPHIBHOCTU (DYHKIMU B TOUKe. TOUKH pa3pbiBa PyHKIUH.

Knaccudukanus Touek pa3psiBa.



3a4eTHO-)K3aMEHALlMOHHBbIE MAaTepHa/jbl JJs INPOMEXKYTOYHOH  aTTecTANHHU
(3x3ameH)
Bonpocui k 3k3ameny no mamemamuuecKkomy anaiusy
1 cemecTp
1. Tlonstue MHOxecTBa. Onepaniuy HajJ MHOXecTBaMu. Jlornueckass CHMBOJIMKA.

MHO0€ecTBO 1eHCTBUTENBHBIX uncesl. CBONCTBA 1€HCTBUTENBHBIX YUCEIL.

3. MouHocTh MHOXECTBA. CUETHOCTD pallMOHAIbHBIX Yncesl. HecueTHoCTh
JENCTBUTENIBHBIX YHCEI.

4. PacmmpeHHas yucioBas npsimas. AOCONIOTHAs BeJIMYMHA Ynciia. MHOXKECTBa Ha
IIPSIMOM, OKPECTHOCTH.

5. OrpaHuuYeHHbIE U HEOTPAaHUYEHHBIE YNCIIOBbIE MHOXKECTBA. [ paHN YMCIOBBIX
MHOecTB. Teopema cyiiecTBOBaHUS BEpXHEN (HUYKHEN) ITPaHU YU CIOBOTO
MHO’KECTBA.

6. Ilpunuoun Apxumena. [IpuHIMIT BIOKEHHBIX OTPE3KOB.

7. O6uiee nonsatue Gynkuuu (orodbpaxenus). Kommnosunus Qynkumii. O6patHas
¢ynkuus. Yucnoeie GyHkimn. OCHOBHBIC dJIeMEHTapHbIE (DYHKIMH, UX CBOWCTBA U
rpadukH.

8. Cmoco0s! 3a1anus pyHkuuii. HessBHbIN cioco0 3ananus GpyHKun. OyHKIUH,
3aJaHHbIC IapaMETPUYECKUMH YPAaBHEHUSMHU U YPaBHEHUSAMU B IOJIIPHBIX
KOOpJMHATaX.

9. OmnpezneneHue NociaeI0BaTENbHOCTU U €€ npeaena. EnuHcTBeHHOCTD npesena,
OTrPaHMYEHHOCTb CXOJAIIEHCs OCIEA0BaTENbHOCTH.

10. ApudpmeTrnueckue onepanuy Hajl CXOAALUIMMHUCS TOCIEI0BATEIbHOCTAMHU.

11. CroticTBa cxoasIecs MOCaeA0BaTeIbHOCTH, CBA3aHHbBIE C HEPABEHCTBAMU.

12. beckoHe4yHO Masible 1 OECKOHEUHO OOJIBIINE TIOCIIE0BAaTEIbHOCTH, UX CBOICTBA.

13. IlpuHIMI CXOAMMOCTA MOHOTOHHOM MOCIIEI0BATEILHOCTH.

14. ITpuHIMn cTArMBarOUMXCs 0Tpe3koB. Hucio e.

15. [loanocnenoBaTenbHOCTH U YACTUYHBIE TIPEJIEIIbI UNCIOBOM MOCIE10BATENIbHOCTH.
Jlemma boneriano-Beliepmtpacca.

16. ®dynnamenTanbHas mociieoBarebHocTh. Kputepuit Komm cxogumoctu
IIOCJIE0BATEIBHOCTH.

17. Onpenenenue npeaena QyHkuu B Touke. Onpenenenue npenaena no Komu u no
['eiine, sKkBUBaIeHTHOCTH onpeaeneHuil. [lpeaen pyHkun Ha 6€CKOHEUHOCTH.

18. O6mme cBoiicTBa npejaena GyHKIUN: €TMHCTBEHHOCTD, JIOKAJTbHAS OTPAHUICHHOCTD.

19. CpoiicTBa npenena GpyHKIUH, CBA3aHHBIE C apU(PMETUIECKUMU OINEPALIUIMH.

20. CroiicTBa npejena QyHKINH, CBSI3aHHBIC C HEPABEHCTBAMH.

21. Tlpenen KoMIO3UIMH (PYHKIIUH.

22. OnHoctoponHue npeaeisl. [Ipenen MOHOTOHHOU (yHKITHH.

23. CpaBHeHUe (YHKIUHN, SKBUBAJICHTHbIE (DYHKIIHH.

24. OnpeneneHne HEMPEPHIBHOCTH (PYHKIMH B TOUYKE. TOYKHM pa3pbiBa PYHKINH.
Knaccugukanus Touek paspbiBa.

25. CpoiicTBa (hyHKIHIA, HETIPEPBIBHBIX B TOUKe. HempepbIBHOCTh OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIUH.

26. HenpepbIBHOCTH CII0XKHON (YHKIIHH.

27. Teopema bonbriano-Komm (0 mpoMexyTOUHOM 3HaAUE€HUH HETIPEPHIBHOM Ha CerMeHTe
¢byukun). CneacTBre TEOPEMBI.

28. IlepBass Teopema Beiiepmrpacca (00 OrpaHUYEHHOCTH HENPEPHIBHOW Ha CErMEHTE
byHKIUN).

29. Bropas teopema Beiiepiirpacca (0 JOCTH)XKEHUHN HEMPEPHIBHOM HAa CErMEHTE (PyHKITNH
9KCTpEeMaJIbHbIX 3HaYCHH).
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IlepBblii 3aMeUaTeNbHBIN MIPEAEI U €r0 CIEACTBHUS.
Bropoi1 3aMeuaTenbHbIN IPEet.
CrnenctBust BTOPOro 3aMe4aTelIbHOTO Ipeelia
Ycnosue quddepennupyemMoct pyHkmun. CBsI3b MEXTy HEIIPEPHIBHOCTHIO U
nuddepeHIPYEeMOCThIO (DYHKITHH.
[TpousBonHas GpyHkuur. OAHOCTOPOHHHE U OECKOHEUHBIE TPOU3BO/IHBIE.
CBsI3b MEX/1y CYILIECTBOBAHUEM ITPOU3BOAHON U 1 HepeHIupyeMOCTbIO (PYHKIIUH.
[TpaBuna quddepeHIpoBaHUS CyMMBI, pa3HOCTH, IPOU3BECHUS U YACTHOTO
GyHKIHA.
Tabnuia mpoU3BOJHBIX OCHOBHBIX MJIEMEHTAPHBIX (QYHKIHH (BBIBOX (OPMYI).
[Tonsitue muddepennnana. Ero reoMmeTpudeckuii CMBICI.
[TpousBonHas oOpaTHOH PpyHKIMH, (YHKIIMH, 331aHHON HESIBHO M ITaPAMETPUIECKH.
[TpousBoaHas cinoxxuoit ¢pynkuun. MaBapuantHocTs hopms | nuddepennnana.
[TpousBonHbIe U MU GepeHIaIbl BEICIINX MOPSIKOB; N-ble MPOU3BOIHBIC (PYHKIIUIL:
a*, sinx, cosx, y=1log,x, (1+x)%
Juddepenunansl BBICIINX MOPAIKOB OT CI0XKHBIX GyHKUMH. «Hapymenue»
WHBapUaHTHOH (popMbl udepeHInanoB BEICIINX TOPSIKOB.
Teopema depma, €€ reOMETPUUECKHUI CMBICIL.
Teopema Jlarpansxka, Poiuis, uX reoMeTpu4ecKuil CMBICIL.
Teopema Komu. IIpaBumno Jlonutans pacKpbITUs HEONPEIECTEHHOCTEH
Buza 0/0u co/co.
®opmyina Telnopa pyHKIMM ¢ OCTaTOUYHBIM wieHOM B Gpopme [leano u B hopme
Jlarpanxa.
Paznoxenue no ¢popmyie MakinopeHa OCHOBHBIX 3JIEMEHTapHbIX (YHKLUH.
VYcnoBUs MOCTOSAHCTBA U MOHOTOHHOCTH (DYHKIIMU.
JlokanbHblil 3kcTpeMyM (yHKIMH. Heo6xonumoe 1 1ocTaTOYHbIE YCIOBUS
AKCTpEMyMa.
Hanpasnenue Boinykioctu rpaduka GpyHkuu. JloctaTouHOe YCIOBUE BBITYKIOCTH
rpaduka GyHKINH.
Touku nepernda rpaduxa Gpynkuu. Heo6xonumoe 1 10cTaTOYHOE YCIOBHS TOUEK
neperuoa.
[TonsiTre mepBoOOpa3HOIL, €€ CBOICTBA.
Omnpenenenne HeoNpeAeIeHHOr0 HHTErpaia, OCHOBHbIE CBOMCTBA.
Tabnuua HeonpeaeIeHHbIX HHTEIPAIIOB OCHOBHBIX 3JIEMEHTapHBIX (PYHKLUH.
MeTto/1 3aMeHbI IEPEMEHHON U MHTETPUPOBAHMSI 110 YACTSIM B HEOIPE/IETICHHOM
UHTETpaJIe.
3anauu, NPUBOJIALINE K MOHSATHUIO ONpeieieHHoro nurerpania. [nomane
KPUBOJIMHENHOMN TpPAIlCLIUH.
Omnpenenenne nnterpana Pumana. Heo6xoaumoe yciaoBre HHTETPUPYEMOCTH.
["'eomeTpruyeCcKuii CMBICI ONIPEIETIEHHOTO HHTErpala.
Kputepuii unterpupyemoctu no Pumany. Kitaccel nHTErpupyeMbix GyHKINHN.
CBolicTBa ONpeAenEéHHOr0 NHTErpaia, BEIpaXEHHbIE PABEHCTBAMH.
CBolicTBa OIpenenEéHHOr0 MHTETpasia, BhIpa)KCHHbIE HEpaBEeHCTBaMHU. Teopema o
CpEIHEM 3HAYECHHH.
WuTerpan ¢ nepeMeHHbIM BepXxHUM MpeaenoM. @opmyna Heiorona-Jleitbuuna.
MeTto/1 3aMeHbI IEPEMEHHON U MHTETPUPOBAHUS 110 YaCTSAM B ONPEAEIEHHOM
UHTETpae.
2 cemecTp
[MousiTre N-MepHOTO eBKIK0Ba pocTpancTBa R™. IIpumepsr MHOXecTB R™.
[TocnemoBarenbHOCT B R™u ee mpenen.
BemectBeHHast pyHKIMM IBYX IEPEMEHHBIX U €€ rpauK, JIUHUN YPOBHSI.
J1Boiinble npenensl. [IoBTOpHBIE Tpenebl, YCI0BUS UX PABEHCTBA.



5 [Ipenen GyHKIIMU MHOTHX TIEPEMEHHBIX.

6. HenpepbIBHOCTh (PyHKIIMM MHOTHX IEPEMEHHBIX, CBOMCTBA.

7 YactHble pou3BOAHbIE U YacTHbIE TuddepeHransl GyHKIMY MHOTUX TIEPEMEHHbIX.
8 HuddeperunpyemMocts GyHKINN MHOTUX NepeMeHHbIX. [lonHblil quddepeniuai.
['eoMeTpuyeCcKrii CMBICIT YaCTHON TPOU3BOAHON U TTOJIHOTO nuddepennmana.

9. Heo6xonumoe u noctaTouHoe ycinoBus TudhepeHIupyeMOCTH.

10.  IIpowmsBogHas CIOXHOUM (PYyHKIIMHU, HHBAPUAHTHOCTH (hOPMBI IIEPBOTO
muddepeHmmana.

11.  IIpousBoxHas mo HampaBieHUIO. [ pagueHt.

12.  TlpousBoauble u quQepeHIIraIbl BBICIIUX MOPSIKOB. Y CIIOBHS PABEHCTBA BTOPHIX
MIPOU3BO/IHBIX.

13.  ®opwmyna Teinopa GyHKIMKM MHOTHX ITE€PEMEHHBIX.

14.  JlokanpHbIi SKCTpeMyM (YHKIIMM MHOTHX MepeMeHHBIX. HeoOxomumoe ycioBue
IKCTpEMyMa.

15. Kpurepuii CuiibBecTpa 3HaKOOTIPEICICHHOCTH KBaapaTuaHou Gopmel. [locTraTrounbie
YCIIOBHSA JOKAJIBHOTO 3KCTPEMYyMa.

16.  JlokanbHbIi 3KCTpeMyM (PyHKIHMU ABYX NepeMeHHbIX. HeoOxoaumoe u 1ocTaTouHoe
YCIIOBHS SKCTPEMyMa.

17.  BpluncieHue Npou3BOAHBIX HEABHO 3aJaHHBIX QyHKIMA. [loHsTHE 00 yCIOBHOM
akcTpeMmyMe. Metop Jlarpanixka Hax0XJIEHHs YCIIOBHOTO 9KCTpEMyMa.

18.  HauGonblnee v HauMeHbIlIee 3HaYCHHS PYHKIIMH HA KOMIIAKTE.

19. 3ajaud, TPUBOASAIINE K TOHITHIO JBOMHOTO MHTETpaJa.

20.  Ompegenenue ABOWHOTO MHTErpaja. Y CIOBUA CYIIECTBOBAHUS IBOWHOTO MHTErpaja.
21. CBoiicTBa IBOMHBIX HHTETPAJIOB.

22.  CaeneHwue JBOITHOIO MHTErpalia K MOBTOPHOMY B ClIydae MPsIMOYTOJIBHON 001acTH.
23. CaezeHne IBOMHOTO UHTETpalia K MIOBTOPHOMY B ClTydae KPUBOJMHEWHON 00J1acTH.
24.  DneMeHT IUIOIIAM B KPUBOJIMHEHHBIX KOOpAUHATaX. 3aMEeHa NIEPEMEHHBIX B JIBOMHOM
uHTerpaie. [loxsipHpie KOOpIUHATEI.

25.  Tpoiinble HHTErpajbl U UX BbIUKCICHHUE. 3aMEeHA MTEPEMEHHBIX B TPOMHOM MHTErpase.
26.  IlpuMeHEeHME KPAaTHBIX HHTETPAJIOB K PEIICHUIO TEOMETPUIECKUX U (PUZNIECKUX
3ajad.

27. [TonsaTne rmankoi kpuBoi. KpuBosmHeliHble MHTErpaisl |- poaa, UX CBOMCTBA,
reOMETPUYECKUI CMBICIT.

28. OpuentupoBaHHbIe KpuBble. KpUBOIMHEIHBIE HHTETPAJIBI 2- pOJia, UX CBOMCTBA.
Pab6ota cunoBoro moJs.

29. CBs13b MeXly KpUBOJMHEHMHBIMU UHTETpasiaMu 1-ro u 2-ro poaa. CriocoObl cBeIeHUS
KPUBOJMHENWHBIX HHTETPAJIOB K ONpPE/IEICHHBIM HHTETPAIaM.

30. ®opwmyia ['puHa. Berunciienne miomanam ¢ HOMOIIbK KPUBOJIMHEWHBIX UHTETPAJIOB.
31.  VYcioBus HE3aBUCUMOCTH KPUBOJIMHEHMHOTO MHTETpaja 2-ro poaa oT myTu

unTerpupoBanus. Ciydait nomnoro auddepeniuana. [leppoodpaznas mist
HOJBIHTErpajibHOTO BeIpaxkeHus P(x,y)dx + Q(x,y)dy.

32.  TloHsATHe TIAAKON MOBEPXHOCTH. BekTOpHO-TIapaMeTprueckas Gopma 3a1aHus
nosepxHocTH. KacaTtenbHas II0CKOCTh ¥ HOPMaJlb K MOBEpXHOCTH. [1nomans moBepxHoCTH.
33.  TloBepxHOCTHBIE HHTETPAHI |-TO posa 1 UX CBOMCTBA.

34.  JIBycTtopoHHHE NMOBepXHOCTU. OpUEHTAIUS TOBEPXHOCTH U BHIOOP CTOPOHBI.
Hampagsnsrorye KOCHHYCHl HOPMaJIH.

35.  IloBepXHOCTHBIE HHTETPAIBI 2-TO poJa U UX CBOWCTBA.

36.  CmocoObl cBe/IeHHsI TOBEPXHOCTHBIX MHTETPAJIOB K IBOIHBIM HHTETpAJIaM.

37.  Potop, nuBeprenums, nupkysus. @opmynsl Ctokca u Octporpaackoro-I'aycca,
BEKTOpHAsI 3aMHCh. Y CIIOBUS MOTSHIIMAIBHOCTH BEKTOPHOTO TTOJIS B TIPOCTPAHCTBE.

38.  OmnpezneneHue YUCIOBOrO psija, CyMMBl psifa. Heo6xonnmoe yciaoBrue CX0IMMOCTH

psina. CBOMCTBA CXOMSIINXCS PSIOB.



39. Psaawl ¢ HeoTpunatenbHbiMu wieHaMu. Kputepuii cxonumoctu. [IpusHaku
cxonuMmoctu (cpaBHeHus, [lanambepa, Komn).

40. HHTerpanbHbli TpU3HaK cXoauMocTH. OO00IEHHBIN TApMOHUYECKUM PSJT U €TO
CXOAUMOCTb.

41.  3HakolepeMeHHbIE psbl. AOCOIIOTHO U YCIOBHO cxopsmuecs psiabl. [Ipuznak
JletbHunA.

42.  llonarue ¢pyHKIMOHATBHOTO psifa. PaBHOMepHas cxoqumocts. [Ipusnak
Benepurpacca paBHOMEPHON CXOIUMOCTH.

43.  Crenennsle psabl. Teopema Abens. InTepBan u paanyc cX0IMMOCTH CTEIEHHOTO
psnaa.

44,  TlouneHHoe UHTETpUpOBaHKE U TU(DPEPEHIIMPOBAHUE CTCIICHHBIX PSJIOB.

45.  Panwi Teiinopa u Maknopena. CTeneHHBIE PSIbI OCHOBHBIX AJIEMEHTAPHBIX ()YHKITHIA.

Hcnonp3oBanue pasznoxenus GyHkuuu B psia Teitnopa 1 npuOamkEHHBIX BEIUUCICHUH.

Kpurepun oueHuBaHus pe3yJabTaToB 00y4eHHs

Oyenka Kpumepuu oyenusanus no sxzameny
Buicoxuis OYEHKY «OMIUYHO» 3ACIYHCUBAEM cmy?eHm, 0C8OUBUIULL  3HANUA,
5 VMeEHUsl, KOMNemeHyuu u meopemuyeckuti mamepuai Oe3 npoboenos;
J Z(yoorZ;ZZ:o) BbLINOTHUBULL 8Ce 3A0anUs, NpedyCMOmpeHHble Y4eOHbIM NIAAHOM Ha
8bICOKOM KAYeCmEeHHOM — YPOGHE, npakmuyeckue — HAGbIKU
npogheccuoHanbHO20 NPUMEHEHUS OCBO0EHHbIX 3HAHUU CPOPMUPOBAHDL.
Cpeonuii OYEHK)Y «XOPOWLO» 3ACIYICUBAEM CMYOeHN, NPAKMUYECKU NOTHOCMbIO
VposeHb «4» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMHemeHYuu U meopemudecKull
(xopowo) mamepuan, yueOuvle 3a0aHUSI He OYEHEeHbl MAKCUMAIbHLIM YUCIOM
0annos, 8 0CHOBHOM ChopMUPOBaL NPAKMUYECKUE HABBIKU.
Ilopocoswiii OYEHK)Y «)008NIemME8OPUMENbHOY 3ACIYHCUBAEN. CMYOEHM, YACMUYHO C
VpoBeHb «3» npobenamu  0CBOUGWIUL  3HAHUA,  YMEHUs,  KOMNemeHyuu U
(yooenemeopume | meopemuyeckuil Mamepuai, MHoO2ue yueOHvle 3a0anus Jaubo He
JIbHO) 8LINOIHUT, TUOO OHU OYEHEeHbL YUCTIOM OALI08 ONUSKUM K MUHUMATILHOM),
HEeKOmopble NPAKMULECKUe HaA8bIKU He CHOPMUPOBAHDI.
Munumanvholii | oyeHky — «HEYOO8IEMEOPUMENbHOY» — 3ACIYHCUBAem  CMYOeHm,  He
VPOBeHb «2» 0C80UBWIULL  3HAHUS, YMEHUA, KOMNemeHyuu U meopemudeckuil
(neyOoenemeopu | mamepuai, yieOHvle 3a0aHUs He 8bINOIHUL, NPAKMUYECKUe HABLIKU He
MejbHO) chopmuposanbl.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX MHIUBUAYAIbHBIX ICUXO(PU3NUIECKHX OCOOCHHOCTEM.

— IpY He0OXOAMMOCTH UHBAIM/IAM U JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
IIPEIOCTABIISETCS OMOJHUTENBHOE BpEMs JUIsl TIOATOTOBKH OTBETA HA SK3aMEHE;

— [IpU TPOBEJICHUH IPOLEAYPbl OLIEHUBAHUS PE3YyIbTATOB 00yUeHHs] MHBAINIOB U JIULL C
OTpaHUUYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbsl NPEAYCMaTPUBAETCS MCIIOIb30BAaHHE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMY,

— IIpU HEOOXOAUMOCTH JJIs1 00YyHAIOIIUXCSl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOILEaypa OICHMBAHUS pPE3yJbTaTOB OOyYEHUS IO AUCUUIUIMHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponietypa ornieHMBaHUsI PE3yJIbTATOB OOYYEHHMsS WHBAIWIOB U JIUI[ C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl 1O JUCHMILIMHE (MOAYJIO) MpEeAyCcMaTpUBAaeT MpPeOCTaBlIEHUE
uHpopManuu B (opMax, ATANTUPOBAHHBIX K OrPAaHMYEHHUSIM WX 370POBbS U BOCIPHUSATHS
uH(popMauu:

JUid au1 ¢ HapyLIEHUSIMH 3pEHUS:

— B rieyaTHOM popme yBeITHMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.



JUist U1 ¢ HApyIIEHUSIMH CITyXa:

— B Ie4aTHoi (opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HAapyIIEHUSIMH OTIOPHO-/IBUTATEILHOTO anmapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

5. Ilepevennb y4eOHOM JIuTepaTypbl, HHPOPMANMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YueOnas 1uteparypa
1. Unvun, B. A. Ochogvl mamemamuueckozo anarusa. yueonux / B. A. Unvun, 3. I'. [lo3usak,
noo pedaxyueii B. A. Hnvuna. — 7-e uzd. — Mockea: @UIMATIIUT, 2004. — 648 c. — ISBN
5-9221-0536-1. — Texcm: anexmpounwiii // Jlanv: snexmpouHo-oubiuomeynas cucmema. —
URL: https://e.lanbook.com/book/59376
2. Quxmeneonvy, I. M. Ocrosbt mamemamuueckoeo ananusa. yueonux /I. M. Quxmeneonvy.
— 12-e u30., cmep. — Canxm-Ilemepoype: Jlans, 2020 — Yacms 1 — 2020. — 444 c¢. — ISBN
978-5-8114-5338-2. — Texcm: snekmponuwiil // Jlaus: 31eKkmpoHHO-OUbOIUOMEYHASA cucmeMa.
— URL: https://e.lanbook.com/book/139261
3. lemuoosuu, b. I1. Coopruk 3a0au u ynpajchenuti no Mamemamuyeckomy anaiusy. yieonoe
nocobue ons 8y306 / b. I1. [lemuoosuy. — 23-e u30., cmep. — Canxkm-Ilemepbype: Jlans, 2021.
— 0624 ¢. — ISBN 978-5-8114-6940-6. — Texcm: snexmpouusiii // Jlanv: 31eKmpouHO-
oubnuomeunas cucmema. — URL: https://e.lanbook.com/book/153688
4. Coopnuk 3a0au no mamemamuyeckomy anaiusy: yuebnoe nocooue / JI. J]. Kyopssyes, A. /I.
Kymacos, B. U. Yexnos, M. U. [llabynun. — 2-e u30., nepepadb. u oon. — Mockea: OU3IMATIIUT,
[6. 2.]. — Tom 1: Ilpeden. Henpepwvienocmo. [uppepenyupyemocmos — 2010. — 496 ¢. — ISBN
978-5-9221-0306-0. — Texcm: snekmponnwiii // Jlans: s1ekmponno-oubiuomeynas cucmema. —
URL: https://e.lanbook.com/book/2226
5. Coopruk 3a0au no mamemamuyeckomy ananusy: yueonoe nocooue / JI. /[. Kyopseyes, A. /1.
Kymacos, B. U. Yexnos, M. U. [llabynun. — 2-e u30., nepepab. u odon. — Mockea:
OUIMATIIUT, [6. 2.]. — Tom 2: Unmeepanwvi. Psiovt — 2009. — 504 ¢. — ISBN 978-5-9221-
0307-7. — Texcm: snexmponnwiii // Jlanv: snexmponno-oubnuomeunas cucmema. — URL:
https://e.lanbook.com/book/2227
6. CoopHux 3a0au no mamemamuueckomy ananuzy: yueornoe nocooue / JI. /[. Kyopssyes, A. /1.
Kymacos, B. U. Yexnos, M. U. [llabynun. — 2-e u30., nepepab. — Mockea: ®UIMATIIUT, [o.
2.]. — Tom 3: @ynxyuu neckonvrux nepemenuvix — 2003. — 472 c¢. — ISBN 5-9221-0308-3. —
Texcm:  onekmponnwvui /' Jlaww:  snexkmpouno-oubauomeunas  cucmema. —  URL:
https://e.lanbook.com/book/2220
1.Jlyney K.H, [Tucmennwviii /]. T., @eoun C. H., lllesuenko FO. A. Cooprux 3adau no vicuiel
mamemamuxe. 1 kypc. — M. Aiipuc-npecc, 2017. — 576 c.
8. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x v. M.: MIJHMO, 2020. 4. [ — 657 c., T. 2 —
789 c.
9. Apemenxo JI. A. Kpamuvie unmezpanvl: Ipaxmuxym. Kpacnooap: Kybanckuii eoc. yn-m.,
2006.- 80 c.
10. Apemenxo JI. A., [loobepeskuna A. U. Kpusonunetinvle u nosepxHocmHvle UHMe2paibi.
Yyebnoe nocobue. Kpacnooap: Kybanckuii eoc. yu-m., 2012.-109 c.

5.2. Ilepuoanyeckasi JuTepaTypa
He ncnonb3yroTcs py M3y4eHUU JaHHOTO Kypca.
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5.3. UHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble TNpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI

DJIeKTPOHHO-0MOIMoTeuHbIe cucTteMbl (DBC):

1. DBC «IOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJINOTEKA OHJIAMH» www.biblioclub.ru

3. ODBC «BOOK.ru» https://www.book.ru

4. 3BC «ZNANIUM.COM» www.znanium.com

SbC «JIAHb» https://e.lanbook.com

6. MeToanyeckue yKa3aHus JAJ1s1 00y4al0IMXCs 10 0CBOEHUIO THCIMIIIMHBI (MOLYJIsl)

Texymuil KOHTPOJIb OCYIIECTBIIAETCS MPENOAAaBATEIEM, BELYIIUM IIPAKTUYECKHE
3aHATHS Ha OCHOBE BBINOJIHEHUS CTYICHTaMH JIOMALIHUX 33a/1aHui U 1a00paToOpHOro
npakTUKyMa. B TeueHune cemectpa mpoBOAATCS KOHTPOJIBbHBIE PA0OTHI M TEOPETHUECKUI
KOJIJIOKBHYM. VITOTOBBII KOHTPOJIb OCYIIECTBIISIETCA B (hOpME IK3aMEHa.

KoHTponbHbIe, KOJITOKBIYMBI OLIEHUBAIOTCS 10 MATHOAUIEHON cHcTeMe. DK3aMEeHbI
OLICHUBAIOTCS 110 CUCTEME: HEYIOBICTBOPUTEIIBHO, YOBICTBOPUTEIBLHO, XOPOILIO, OTJIIMYHO.

Ha npaktrueckux 3aHATUAX KOHTPOJIb OCYILECTBISETCS IIPU OTBETE Y JOCKU U IIPU IIPOBEPKE
JIOMAIIHUX 3a1aHUMN.

B ocBoeHun auCHMIUIMHBI MHBAIUIAMU U JULAMU C OIPAHWYEHHBIMH BO3MOXXHOCTSIMH
30pOBbsl OOJIBIIOE 3HAUEHHE HMEEeT WHAMBUIyalbHas ydeOHass paboTa (KOHCYJIbTallUU) —
JIOTIOJTHUTEIbHOE PAa3bsICHEHUE yUeOHOr0 MaTepuara.

WuauBuyanbHble KOHCYJNbTALMM IO IpPEIMETy SBIAIOTCA BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLINM WHAWBUAYAIN3ANN OOYYEHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXIy IpernojaBaTelieM U OO0y4arollMMCsl HMHBAJIUAOM WM JIMIOM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

7.MaTepHaJIbHO-TEXHUYECKOE 00ecrievyeHHe 1Mo JHCIUIINHE (MOTYJIH0)

HanmenoBaHue crienmanbHBIX OCHAIIEHHOCTH CIENNATBHBIX [epedensp MMIIEH3NOHHOTO
TIOMEIICHU I TIOMEICHUH MIPOTPaMMHOT0 00ecredeHuUs!

YueOHbIe ayIUTOpHU st | MeOenb: yaeOHas meOeIs He mpemycmoTpero
TIPOBEJICHUS 3aHATHH JIEKIIMOHHOTO | TeXHHUYecKue cpesicTBa 00yUeHHUS:
THUIIA 9KpaH, IPOEKTOP
YueOHbIe ayTUTOpHA st | MeOenb: yaeOHas meOeIs He mpenycmoTpero
MIPOBECHUS MPaKTHYECKHUX
3aHATHH, IPYIIIOBBIX u
WHIIUBHYAIbHBIX  KOHCYJIbTAlUH,
TEKYIIEero KOHTPOJIS u
NPOMEXKYTOYHOM aTTecTalnu

JUis  caMocToATENbHOW  paboThl  OOy4aroUIMXcs  MPEAyCMOTPEHBbl  MOMEIIECHHUS,
YKOMITJIEKTOBAaHHbBIE CIIEIMATM3UPOBAHHON MeOeblo, OCHAIlEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» M obOecrieueHreM I0CTyna B IEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.

HanmenoBanue nmoMenieHui i1t OcHaIIEHHOCTh ITOMEIIEHUH IS IlepeueHb JUIIEH3MOHHOTO
CaMOCTOSATENTFHON pabOTHI CaMOCTOSTENIFHON pabOTHI MIPOTPaMMHOTO 0OecrieueHHs
oOygarommxcs oOyJaromuxcs

[Momemenune it camocTosTeNnbHOW | Mebenb: yueOHas Mmeberb
paboTsl oOywatomuxcs (uutanpHbli | KoMIulekT — crenmani3upoBaHHON

3a HayuHo#i Oubnmortexu) MeOeJn: KOMITBIOTEPHbIE CTOJIBI
O6opynoBanue: KOMITBIOTEpHAS
TEXHHKa C TOAKIIOUCHHEM K
nH}opMannoHHoO-
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(dAHTepHCT» u A0CTYyIIOM B

JNEKTPOHHYIO  HUH()OPMAIUOHHO-
00pa3oBaTeIbHy 0 cpeny
00pa3oBaTeIbHOW  OpraHU3aluH,
BeO-KaMephl, KOMMYHHKAI[HOHHOE
o0opymoBaHue, 0OCCICYHBAOIICE
JOCTym K  CETH  HWHTEPHET
(mpoBomHOE COEIUHEHNE u
0ecrpoBOHOE  COCJUHEHHE IO

texnosorun Wi-Fi)

TTomemieHue a1t caMOCTOSATEIHLHOMN
paboThl o0ydaromuxcs (ay IHTOPHS)

Meobenb: yuebnas mebenb
Kommiexkr  cnenuann3upoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKA C TOAKIIOUEHHEM K
nH}popMannoOHHO-
KOMMYHUKAIIMOHHOMN
«HTEepHET» W OCTYIOM B
JNIEKTPOHHYIO  UH()OPMAIHOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3alUH,
BeO-KaMephl, KOMMYHHKAI[HOHHOE
obopymoBaHHe, OOECIICUHBAOIIEE
JOCTym K  CETH  HWHTEPHET
(mpoBoaHOE COEIIMHEHHE u
OCCIIPOBOJTHOE  COCIUHEHHE IO
texuosorun Wi-Fi)
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