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1 Heau u 321241 M3y4YeHUST AUCLHMILINHBI.

1.1 Ileab ocBOEHHN TUCHUILIHHDI.

Hegb TMCHUIVIMHBI — U3yYEHHE TEOPETHYECKUX OCHOB MAaTeMaTHUYECKOro aHaju3a,
OCBOCHHME METOJIOB HCCiIeNoBaHUS (YHKIMHA U (HOpPMUPOBAHHE Y CTYACHTOB CIIOCOOHOCTH
IOPUMEHATh IOJIyYEHHbIE 3HAHUA K IIOCTPOCHMIO M aHAJIU3y MaTeMaTH4YeCKUX MOAesel
(U3UIECKUX MPOIECCOB.

1.2 3agaun AMCHUILIHHEI

3ajaud  OCBOEHMS JMCLUUIUIMHBI COCTOAT B OOYYEHMHM CTYACHTOB OCHOBHBIM
MaTE€MaTUYeCKUM METOJaM, a TAKKe B IPUIIOKEHHM 3THX METOJOB K PEIICHHUIO Pa3IMYHBIX
3aJa4 [IPU U3yYEHUH CIIEHHUAIbHBIX TUCLHUIUIAH:

— (opmupoBaHUe 3HAHUI O EHCTBUTENBHBIX YUCIIAX U ONEPALUAX C JACHCTBUTEIHHBIMH
YHUCIIAMU;

— (opmupoBaHuE 3HAaHMKH O CBOWCTBAX MPEIENIOB IOCIEIOBATEIBHOCTEH W TPEAesioB
(GyHKUMI OJJHON U MHOTHX IlepeMeHHbIX. OBl1aiecHue METOJaMH BBIUMCIICHUS MIPE/IETIOB;

— (hopMUpOBaHME 3HAHUHN O JJOKAJBHBIX U TII00aTbHBIX CBOWCTBAX HEMPEPBHIBHBIX (DYHKITHIA
OJIHOM U MHOTHUX IIEPEMEHHBIX;

— (opMupoBaHUE 3HAHUI O MPOU3BOAHBIX, X TEOMETPUIECKOM U (PU3NIECKOM CMBICIIE,
T depeHIMpyeMbIX (DYHKIUAX OJHOM U HECKOJNBKHX IMEPEMEHHBIX, a TaKXKe HaBBIKOB MX
NPUMEHEHHS K UCCIICTOBAaHHUIO CBOMCTB (DYHKIIHIA M OTBICKAaHUIO MX MPUOIMKEHHBIX 3HAYCHUH;

— (popMupoBaHue 3HaHUI 00 MHTErPUPOBAHUM (DYHKIMH OJHONW M MHOTHMX IE€PEMEHHBIX,
BKJIFOYasi ONPEJEICHHbIEC, KPUBOJIMHEWHBIE, KPATHBIE Y [IOBEPXHOCTHBIE HHTETPAJIbI; OBJIAICHUS
HaBbIKAMU MX BBIUMCJICHMS U IPUMECHEHUS],

— (opMupoBaHHE TIPEACTaBICHUN 00 OCHOBHBIX JIEMEHTAaX TEOPHH IIOJIS, OBJAJICHHUE
HaBbIKaMu NpuMeHeHus popmyisl I'puna, Ctokca u Octporpaackoro-I'aycca;

— (hopMHpOBaHNE 3HAHUN O YHUCIIOBBIX, (YHKIIMOHAIBHBIX U CTETIEHHBIX PsilaX, YMEHUHN U
HaBBIKOB MCII0JIb30BaHMsI ITpecTaBIeHUs GpyHKIMi B Buje psaa Telnopa.

1.3 MecTo AucuunjanHbl (MOAYJIs) B CTPYKType 00pa3oBaTe/ibHOI MPOrpaMMbl
JucnumimHa «MaTeMaTH4ecKUi aHallu3» OTHOCHUTCS K oOs3arelbHOM YacTu bioka 1
"ucuumiueel (Moaynu)" ydeOHoro miaHa. B cooTBeTcTBMM ¢ pabouyMM y4eOHBIM IJIAHOM
HarpasieHus 11.03.04 «DnekTpoHrKa U HAHOAJIEKTPOHUKAY AUCITUIUIMHA U3ydaeTcs Ha 1 Kypce
1o ouHoi (opme 0OydeHus. Bua npoMexyTOUHOM aTTecTalluu: SK3aMEH.
Jlnsg  ycmemHoro OCBOEHHUS JAaHHOTO IMpeAMEeTa CTYACHTBl JIOJDKHBI  BJAJIETh
MaTeMaTHYeCKUMHU 3HAHUSAMH B paMKax MPOTrpaMMbl CPEIHEH IIKOJbI.
3HaHUsl, NOJTYYEHHbIE PU U3YUEHHUH ITOT0 Kypca, UCIONb3YIOTCA B TG HepeHIINaTbHBIX
YpaBHEHUSAX, ypPaBHEHUSAX  MaTeMaTUYeCKOW  (U3MKH, JUCKPETHOW  MaTeMaTHuKe,
MaTeMaTU4YeCKON JIOTUKE U JAp., a TaKkke B (PU3NUECKUX AMCUMIUIMHAX, TAKUX KaK ONTHKA,
TeopeTudeckas Pu3nka, MEXaHuKa u Jp.

1.4 Ilepeyens MaaHMPYyeMbIX Pe3yJbTATOB OOYYeHHUS] MO JUCHUIIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJbHOM IPOrPaMMBbI

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBiIeHO Ha (QOpPMHUpPOBAaHUE Y
00yYaromuXxcs CIeTYIONUX KOMIETEHIIHNA:

KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTOPa*I[OCTI/DKeHI/IH PC3yJ’IBTaTLI O6y‘leHI/IH 10 JTUCHUITITIMHE
KOMIICTCHIIH

OIIK-1 CnocodeH ucnoJib30BaTh MOJOKCHHUHA, 3AKOHbI U METO/AbI €CTCCTBCHHBIX HAYK U MATEeMAaTUKH 1
pemieHus 3aaaq m—mceHepHoﬁ AeATEeIbHOCTH

NOIIK-1.1. 3naeT pyHIaMeHTaIbHBIE 3aKOHBI 3Haer OCHOBHBIE IIOJIOKECHHUS u NIPUHLIMIIBL
TIPUPOJIBI U OCHOBHBIE (PU3UUECKHE U MaTeMaTH4ecKoro  aHaiu3a, (U3MYECKyl0  CYIIHOCTh
MaTeMaTH4eCKHe 3aKOHBI ($yHIaMEHTAIbHBIX TOHSITHH.

Vmeer peuiatb CTAaHAAPTHBIC 3a4a4u MaTEeMAaTUYCCKOIO|
aHaJln3a




KOMIICTCHIIH

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

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

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

PesynbraTel 00yueHHMs] MO JUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYLIECTBJICHUS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENILHOM pabOThI 00y4arOIIKXCsl B COOTBETCTBUU C YTBEPKICHHBIM

y4eOHBIM TIITAHOM.

Nuaukaropel  TOCTHKEHUS

KOMIIETEHIIUN

CUHUTAIOTCA

JOCTHKCHUU COOTBETCTBYIOIIHUX UM PE3YJIBTATOB 06yLIeHI/I5[.

2. CTpyKTypAa U copep:KaHue TUCIUIIHHbI
2.1 PacnpenesieHne TPY10EMKOCTH JUCHHUILIMHBI IO BUIaM padoT
OOmiast TpyI0EMKOCTh TUCHMIUIMHBI cocTaBisgeT 9 3aueTHbIX eamuui] (324 daca), ux
acmpe/IeNIeHHe TI0 BUJIaM pa0oT MPEJICTaBICHO B TaOIHUIE

c(hOpMUPOBAHHBEIMHU

pu

Bunst pabot Bcero Dopma o0yueHus
4acoB OYHO- 3a04Has
oHad 3a0uHas
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
a00opaTOpHbIC 3aHATHUS
MIPAKTUICCKHE 3aHIATHS 90 34 56
CEMHUHAPCKHUE 3aHATHL
HWHasi KOHTaKTHasi padoTa: 9,6 53 6,3
KoHTpoas caMocToATeNbHOM PabOTHI 9 4 5
(KCP)
IIpomexytounas arrectanus (MKP) 0,6 0,3 0,3
CamocrosiTesbHast padoTa, B TOM 91 36 55
qHcie:
Koumponvnas paboma 25 10 15
Camocmosmenvhoe usyueHue pazoenos,
CAMON0020MosKa (npopabomxka u
nosmopenue JeKYuOHHO20 Mamepuanid u
mamepuana — y4ebHUKO8 U Y4eOHbIX 66 26 40
nocobull, N0020MOoBKA K 1a60paAmopHuIM U
NPAKMUYECKUM 3AHAMUAM, KOJIOKBUYMAM
um.o.)
IToAroTOBKA K TEKYIIIEMY KOHTPOIIIO
KonTtpo.in: 71,4 35,7 35,7
IToaroroBka K sK3aMeHy 71,4 35,7 35,7
Oo6mas qac. 324 144 180
TPYAOEMKOCTh B TOM YHCJIe

KOHTAKTHAasA 152,6 68,3 84,3

padorta

3a4. ey 9 4 5

2.2 Conepxxanme Qv CHUNLTHHBI
Pacripenenienre BUIOB yueOHOM paOOThI M UX TPYTOSMKOCTH IO pa3JieiiaM JAUCIHILTAHBL.
Paznenst (TeMbl) AUCHUIUIMHBL, H3y4yaeMbie B 1 cemectpe (ouHast popma 00ydeHNUs)



Konngectso yacos
A Bueayaut
No HanmenoBanwue pa3enon (Tem) yauTopHas opHas
Bcero pabota
pabora
JI 113 JIP CPC
1. BBenenue B ananus 10 4 2 4
2. [Ipenen nocnenoBaTeIbHOCTH 14 4 4 6
3. [penen pyHkIMH 12 4 4 4
4. HenpepbIBHOCTh QyHKINHU 12 4 2 6
5. Juddepennnponanue GyHKIMHE OIHONW IEpeMEHHON 16 6 6 4
6. Heonpenenéuuplii HHTErpa 16 4 6 6
7 OnpenenéHHBI HHTETPaN, HECOOCTBEHHBIN HHTETPAI, 24 8 10 6
MPUJIOKEHUSI ONIPEISICHHOT0 HHTErpasia
HUTOI'O no pazodenam oucyuniumul 104 | 34 34 36
KonTpoas camocTosrensHoM padoTsl (KCP) 4
IIpomexxyTounas arrectanms (MKP) 0,3
IToaroToBKa K TEKyIieMy KOHTPOJIIO 35,7
OO6mas TpyJ0eMKOCTh 1O JUCIUILTHHE 144
Pasnenbl qucuuIuIMHbL, n3ydaemble Bo 2 cemectpe (ouHas opma oOydeHus)
KonugectBo yacos
Bueayaur
Ne HaumeHnoBanue pasnenos (Tem) AyRuTOpHas op}i]aﬂ
Bcero pabora
pabora
JI 113 JIP CPC
8. DYHKIMH MHOTHX TEPEMEHHBIX 14 4 4 6
9. JuddepennmpoBanre GyHKIME MHOTHX IEPEMEHHBIX 26 4 12 10
10. |KpaTHbIe HHTETPAJIbI M X MPUIOKCHHS 28 6 12 10
11. |KpuBonHMHEHHbIC HHTETPAJIbI 22 4 10 8
12.  |IToBepXHOCTHBIC HHTETPAJIbl. DJICMEHTHI TCOPHH ITOJIS 25 6 10 9
13.  |YwmcnoBble U QYHKIIMOHATBHBIC PSIBI 12 2 4 6
14. |CremneHHBIC PSABI 12 2 4 6
HUTOI'O no pasdenam oucyuniurvl 139 | 28 56 55
KonTtpons camocrosrtensHo# padotsl (KCP) 5
[IpomexxyTtounas arrecranus (UKP) 0,3
[ToAroTOBKA K TEKYIIEeMY KOHTPOIO 35,7
OO0mmast TPYAOEMKOCTb 0 TUCIHAILUIHHE 180

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTyieHTa

2.3 Copaep:xanue pa3iesioB (TeM) THCHUNTHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

HaumenoBanue paszaena dopma Tekymiero
pasi Coneprxanue pasnena (TeMBbI) p Y
(Temer) KOHTPOJIS

1. BBenenue B anaim3  |[Ipeaqmer Mmarematudeckoro aHanuza. IloHsATHE MHOXeECTBa,
ormepanu  Hax HUMH. Jlormdeckas CHMBOJIMKA. MOIIHOCTB
MHOXecTBa. CUETHOCTh palMOHaNbHBIX 4uHnced. HecdyeTHOCTh
JIEHCTBUTENBbHBIX YHhcesl. MHOKECTBO I€UCTBUTENBHBIX YUCEN, UX YO
cBoiicTBa. AGCOIOTHAS BeNWYHMHA YKCiIa. MHOXKECTBA Ha MPSIMOii, K
OKPECTHOCTH. BepxHAS M HIDKHASA TPaHH YHCIIOBBIX MHOXXECTB.
Teopema cymiecTBOBaHUS BEpXHEH (HIDKHEH) TpaHHW YHCIOBOTO
MHOXecTBa. llpuHmmn  Apxumena. [IpuHIUI — BIIOKEHHBIX
otpe3koB. Obmee nousaTHe QyHKIWH (0ToOpaXkerns). Kommosumus
¢yaxouid. O6patHast ¢ysknus. Yncnossle ¢yHKunu. OCHOBHBIE
aneMeHTapHble (QyHKInHM, MX cBoWcTBa M rpaduku. DyHKINH,
3aJaHHble  HESBHO, IMapaMEeTPUYECKMMU YpPaBHEHUSIMH U
YpaBHEHHSIMHU B MOJISIPHBIX KOOPAMHATAX.

2. IIpenen Omnpenenenue  mpenena  nocienoBaTenbHOCTH.  CBoMcTBa
MOCJIEIOBATEIbLHOCTH  |CXOJSIIICHCS MOCIIEe0BaTeIbHOCTH: €IMHCTBEHHOCTh Mpejena,




OTPaHUYEHHOCTh CXOIAIIEHCS OCIe0BAaTEIbHOCTU. beckoHeuHO
Manble M OeCKOHeYyHO  OoJbIIME  IOCIEI0BaTEIBLHOCTH.
Apudpmernueckne onepauuu Haj CXOAALIUMHUCS
MOCJIEI0BATENIBHOCTAMHU. CaoiicTBa cxopseics
MOCJIEI0BATEILHOCTH, CBA3aHHBIE C HepaBeHCTBaMHU. Ilpemen
MOHOTOHHOI mocnenoBaTenbHOCTH. Yucno «e». [lpunHnun
CTATHBAIOIINXCSA ~ OTpe3koB.  IloamocienoBaTesNbHOCTH |
YaCTHYHBIC TPENENbl YUCIOBOH IOCIENOBaTeNbHOCTH. Jlemma
Bonsnano-Beliepmpacca. ®yHIaMEHTAIIbHBIE
nocienosarenabHocTu. Kpurepuit Komm cxoauMocTu 4ucnoBoit
MIOCJICI0BATEIILHOCTH.

YO

Ipenen pyHKIIN

IMonsitne npenena ¢yHkunu. Pasnudanable onpeneneHus npenena.
Beckoneuno mansie u 6eckoHeuHO Oonbmme ¢pyHKkunu. CBOHCTBa
npenenoB  QyHKuMi.  Apudmernyeckue — onepanuud  Haj
(yHKIMSAMU, IMEIOIIUMH 1Tpeaensl. CBolcTBa npeaesa GpyHKINY,
CBsI3aHHBIC C HepaBeHCTBaMH. [Ipenen kommosunuu (QyHKUOUiL.
IMpenenst  moHoTOHHBIX — QyHKumMid.  Kputepuit Ko
cymiecTBoBaHus mpenena (yHkuuu. [lepBelld 3amedaTeNbHBIH
IpeJies U ero cleAcTBUs. BTopoil 3aMeuaTenbHbIN Ipesen U ero
CIIEICTBUSI.

YO

HemnpepsiBHOCTB
(hyHKIIH

ITonsiTue HempepbIBHOCTH (QYHKOIMM B TOodke. JloKanbHbIC
CBOMCTBA HETIPEPHIBHBIX (DYHKIMH, HEIPEPHIBHBIX B TOUKE. TOUYKH
paspeiBa (GyHKIOUM. HenmpepbIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX
¢yaknuid. CBolicTBa (YHKIWIA, HENPEPBIBHBIX Ha OTpPE3Ke.
Teopema bBombsrano-Komm (0 MPOMEXyTOYHOM 3HAYCHUH
¢ynkuun). Crnencrue teopemsl. [lepBas reopema Beitepmrpacca
(06 orpanunyenHoctH GyHKIMH). BTopas Teopema Beiiepitpacca
(o nmocTwxeHWMH  (QYHKIMEH OKCTpEMalbHBIX  3HAYCHHH).
CpaBaenne ¢yukimit. O — cuMBoimuka. Teopemsl 00
SKBUBAICHTHBIX (QyHKIUAX. CpaBHeHHE OCCKOHEYHO MajbIX
DYHKIHH.

YO

HuddepenunpoBanue
¢$byHKUAH OgHOM
[IepEMEHHOMI

OnpezneneHue  NPOM3BOJHOH, €€  TIeOMETpHUECKHl |
MEXaHWYeCKHH cMmbIc. OnHOCTOpOHHME U OECKOHEUYHbIE
npon3BoHbIe. Tabuna MPON3BOAHBIX OCHOBHBIX 3JIEMEHTaPHBIX
¢yaxmuit.  uddepernnman  ¢ysknuu. [eomerpuyeckmii U
(huznaeckuit CMBICI muddepeHnuana. [pasuna
mupdepennmpoBanus. [IpomsBogHas oOpaTHOH — (QyHKIHH,
(yHKIIMM, 3aJaHHOW HESBHO W Tapamerpudecku. Tabnmia
MPOM3BOJIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHH.
[MpousBonHas kommo3uuuu GyHKIKUA. MIHBapuaHTHOCTH (HOPMBI
nepBoro auddepeninmana. IlpomsBogubie u auddepeHnnaist
BbICIINX NOPAnKoB. Jluddepenimansl BbICHIMX IMOPSIKOB OT
cioxHbIX GyHKIui. Teopembr @epma, Ponns, Jlarpanxka, Komu.
IMpasuno Jlonurans  packpbITHs HEONpeIeICHHOCTEH.
Mmuorounen Teitnopa u ¢popmyna Tetnopa nuddepeHupyemoit
¢yHKIIMM, pa3nuyHble (OPMBI 3alMCH  OCTATOYHOTO UJIEHA.
IMpumenennst popmynsr Teiuopa K HAXOXAECHHUIO NPENEIOB U
3HaueHnH ¢QyHkmwiA. McciaemoBaHne (yHKOWA: ycIoBUSA S
MOCTOSIHCTBA W MOHOTOHHOCTH; O3KCTPEMYMBbI, HalpaBieHHE
BBINYKJIOCTH Tpaduka QyHKIHMH, TOYKH Iepernda, acCUMIITOTHI.
OKkcTpeMaibHble 3HaueHHs (YHKIMH Ha OTpe3Ke.

YO

Heonpenenennsiit
HHTETpaI

[TepBooOpasHass (QyHKIMH ¥ HEONPEJCICHHBI HWHTErpal,
cBoiicTBa. Tabmuia HeompeaeNeHHBIX HMHTETPAIOB OCHOBHBIX
aneMeHTapHbIX GyHKIUH. OCHOBHBIE METOJBI MHTETPUPOBAHHUS:
3aMeHa TEPEeMEHHOTO, WHTETPUpOBaHUE MO dYacTsaMm. [IpocTeie
IpoOM W WX UHTEerpupoBaHUe. Pa3ziokeHWe parroHaIbHON
(hyHKIMK Ha MpocThie Opodu. MHTerpupoBaHune paroHaIbHBIX
¢yskumid.  MHTErpHpoBaHWE  HpPPAIMOHANBHBIX  (YHKIHH.
WuTerpupoBaHne TPUTOHOMETPUYECKAX W THIICPOOIUYECKUX
QyHKIHHA.

YO

OnpenenéHHbIN
HHTETpal U ero
TIPHIIOKEHUS,

3anaun, NPUBOJSINUE K MOHATHIO ONpPEJENCHHOTO HHTErpana.
ITonsitue onpenenenHoro uHTerpana. HeobOxomumoe ycioBue
uaTerpupyemoct. Cymmsl [lapOy m mx cBoiictBa. Kpurepuit

YO




HECOOCTBEHHBIN
HHTErpa

uHTerpupyemoctd 1o Pumany. Kiaccel uHTerpupyeMsix
¢yHkimid. VHTErpan ¢ NEepeMEHHBIM BEPXHHUM  IPEIEIIoM.
®opmyna Herorona — JleiOnuua. IloHATHE [UIMHBI KpPUBOML.
Juddepennunan xyru riaagxoil KpuBoi. BeraucineHue UIMHBI 1yru
C TOMOIIBIO OIpeAeNeHHOro uHTerpana. [loHsTtue mniomanu
TUIOCKO# (Gurypsl. Beipaxenue momany uarerpanom. [lonstue
oObeMa TpoCTpaHCTBEHHON o0acTh. Beruncienune odbema Tena
C TIOMONIbIO TOTIEPEYHBIX ceueHui. OO0beM Tena BpalleHUs.
Brruncnenue miomaneit nopepxuocteit Bpaimenus. [Ipunoxenue
OTIpEJICICHHOT0 MHTErpaja K 3amadaM ¢usnkn. HecoOcTBeHHBIC
uHTEerpansl.  VHTEerpansl ¢ OSCKOHEUHBIMH  IIpeelaMu.
WHTerpansl oT HeorpaHWIeHHBIX QyHKIUH. [Ipu3HaKu cpaBHEHMS
U HEKOTOPBIE YCIOBHSI UX CXOAMMOCTH.

DyHKIMH MHOTUX
TIEPEMEHHBIX

Jluneitnoe  mpoctpanctBo  R™.  Hopma,  cXO0IUMOCTh
HnocaeqoBaTeNbHOCTH  Todek.  OTKpBITBIE U 3aMKHYTHIE
MHO)KECTBa, UX CBOWCTBA, OKpECTHOCTH. BemecTBeHHas QyHKIUS
JBYX TEPEMEHHBIX W ee TrpaduK, JUHUM YpOBHs. J[BoliHBIE M
MOBTOpHBIE TIpeneisl. [Ipenen (yHKIMH MHOTHX HEpPEMEHHBIX,
HETIPEPHIBHOCTH. JIOKambHBIE CBOMCTBA HEMPEPHIBHBIX (DYHKIIHIA.
CaoticTBa (O)YHKITMH, HEIIPEPHIBHBIX HA KOMITAKTE.

YO

Hduddeperunpoanme
(hyHKIHUH MHOTHX
HePEMEHHBIX

YacTHbIe TPOM3BOJHBIE W dYacTHBIC nuddepeHnuansl GpyHKInu
MHOTHUX NepeMeHHBIX. JnddepeHupyemMocTts GyHKINA MHOTHX
nepeMeHHBIX. [lonHbni quddepernuan. ['eomeTpraecKuii CMbICT
4acTHOM MPOn3BOJHOM 1 ostHOTO MU depennnana. Kacarenpnas
IUIOCKOCTh W HOpMalb K HOBepxHocTH. HeobOxomumoe u
JIOCTAaTO4YHOE YycioBue auddeperHnupyemoct. JlocratouHoe
ycnopue  auddepeHiupyeMoctd.  [Ipou3BomHAs — CIOXKHOMN
¢yskuun. MuBapuaHTHOCTH (OpMBI nepBoro auddepeHnnana.
IIpousBonHas no HampasieHuroo. I'panuent. llpousBoansle u
muddepeHunansl  BBHICHIMX HOPAIKOB. YCJIOBUS pPaBEHCTBA
BTOPBIX Ipom3BoAHBIX. Popmyna Teimopa QyHKIMH MHOTHX
NnepeMeHHbIX. JIOKanmbHBIH 3KcTpeMyM  (QYHKIOMH  MHOTHX
nepeMeHHBIX. Heo6xommmMoe ycnoBue skcTpemyma. JlocTaTouHble
YCIIOBHUSI JIOKAIBHOTO 3KCTpEMyMa. BpIUMCICHHE NMPOM3BOIHBIX
¢yHKIMHA, 3amaHHBIX  HesBHO. IloHsATHE 00  yCIOBHOM
3KCTpeMyMe. MeTox HeonpeneneHHbIX MHOKuUTenel Jlarpamka.
Haxoxnenne HanOoJbIero ¥ HaMMEHbIIETo 3HaueHHs QyHKIuit
Ha KOMITaKTe.

YO

10.

KpatHsie uaTErpael u
UX IPUI0KEHUST

3amaun, TPUBOJSAIIME K TOHSATHIO JIBOWHOTO WHTErpasa.
Omnpenenenue nBoitHoro uuTerpanma. Cymmsl [lapOy. Ycnosus
CyILIeCTBOBaHMA JBOWHOro wuHTerpamsa. CBoilcTBa JBOWHBIX
uHTerpanoB. CBeJeHHE NBOWHOIO HMHTErpaja K MOBTOPHOMY B
ciy4ae MpsIMOYTOJNBHON M KPUBOJWHEHHON oOnacTeidl. DiieMeHT
TUTIOIAIM B KPHUBOJIMHEHHBIX KOOpAWHATAX. 3aMEHa ITePEMEHHBIX
B IBOWHOM HHTerpae. [loisapHble KOOpAWHATHI.

TpoliHble MHTETPABI U UX BBIYKMCICHHE. 3aMEHa MePEeMEHHBIX B
TpoiftHOM wuHTerpane. LlunuHnopuueckue u  cdepudeckne
KoopauHaThl. [IpuMeHeHne KpaTHBIX HWHTErpajioB K PEIICHHIO
reOMEeTPUUECKHUX U (PU3NYECKHX 3a/1au.

YO

11.

KpuBonuneiinsie
HHTETPabl

KpuBonuneiitnsle uHTErpansl |-ro m 2-ro poja, UX CBOMCTBA.
I'eomeTpuueckuii cMbICT KPUBOJIMHEHHOTO HHTerpaia |-ro pona.
CBs13p MKy KPHUBOJIMHEHHBIMHI HHTETpasamMu 1-ro u 2-To poaa.
CriocoObl  cBeOCHHWS  KPUBOJIMHEHHBIX  HMHTETPAJOB K
onpenesneHHbIM  uHTerpanaMm. @Popmyna I'puna.  VYciaosus
HE3aBUCHMOCTH KPHBOJIMHEHHOTO MHTETpaja 2-To poAa OT MyTH
MHTETPUPOBAHUSL. Coyuaii MIOJTHOTO muddepennmana.
[TepBooOpazHas JUIs TOJIBIHTET PAJILHOTO BBIPaYKEHUS
P(x,y)dx + Q(x,y)dy. Pabora cuiaoBoro mosis. Beraucienue
TUIONIAJT C TIOMOIIBI0 KPUBOJMHEHHBIX HHTETPAJIOB.

YO

12.

IToBepxHOCTHBIE
MHTETPaJIbI.
OJIeMeHTHI TEOpUHu
oJIst

IlonaTue riagkoil MnoBepXHOCTU. BexTopHO-TapameTpuyeckas
¢opma 3anmaHus moBepxHOcTH. KacarenmbHas INIOCKOCTh H
HOpMajdb K  IIOBEpXHOCTH. IInomans MOBEPXHOCTH.
[ToBepxHOCTHBIE HWHTErpaysiel  |-To poma ®W WX  CBOWCTBA.

YO




JBycroponHue mnoBepxHOCTH. OpHEHTaluss MOBEPXHOCTH U
BBIOOp  CTOpOHBL.  Hampamisiiomume  KOCHHYCHl — HOpMaIH.
[ToBepxHOCTHBIE HHTErpaJIbl 2-TO PoJa U UX cBoicTBa. CrocoObI
CBE/ICHUS NOBEPXHOCTHBIX MHTETPAJOB K JBOMHBIM HHTETrpasaM.
Porop, nuBeprenuus, mmpkyasamus. Dopmynsl Crokca u
Ocrtporpanckoro-I'aycca B BekTopHOi (hopme. [loTok Bekropa
yepe3 IOBEPXHOCTh. YCIOBHUS INOTCHIMAIBHOCTH BEKTOPHOTO

TI0JISl B POCTPAHCTBE.

13.

YucnoBele U
(hyHKIIMOHATIBHBIE PSIIBI

UYucnoBoit psn. OmpeneneHue CyMMbl psima. HeoOxommmoee
YCIIOBHE CXOAUMOCTH psifia. Psig reoMeTpruueckoi Iporpeccuu.

CpoiicTBa cxomsmuxcs pspoB. Kpurepuil cxogmMocTd psiga ¢
HEOTPULATEIbHBIME 4ieHaMHU. [IpU3HAKM CXOIUMOCTH PSIOB:
cpaBHeHms, [amambepa wn Komm. WHTerpampHbBIi mNpH3HAK
€ero
CXOIUMOCTh. 3HaKoIlepeMeHHbIe psiabl. [loHsTHE aOCOMOTHON U
ycinoBHOH — cxogumocTtH.  Ilpmsnak  JleiiOnuna.  [lomsitme
(DYHKIIMOHAJIBHOTO psijia, €r0 CyMMBI. PaBHOMEpHAst CXOJMMOCTb.
IIpusznak Beitepmrpacca paBHOMepHOI! cxoaumoctu. CBoiicTBa

cxomuMmoctd. OOOOMIEHHBI T'apMOHMYECKUH psix |

PaBHOMCPHO CXOAAIMIMXCA q)yHKIII/IOHaJ'IbHI)IX PpAO0B.

YO

14.

CreneHHbIe PsIbI

CrenenHnsle pansl. Pagiyc u MHTEpBaaI CXOAUMOCTH CTEIIEHHOTO
psna. nddepeHipoBanne ¥ WHTETPUPOBAHUE CTETICHHBIX
psnoB. Psaner Teitmopa u Maknopena. CreneHHble psibl

X
OCHOBHBIX 3JIeMEHTapHbIXx QyHkuumi: € ,sinx, cosx,(1+

x)", In(1 + x). Ucnosnp3oBanue pazinoxeHus: QYHKUHH B DAL
Teinopa B NpUOMMKEHHBIX BBIYUCICHUSAX W TPU BBHIYUCICHUH

npeseoB QyHKIIHH.

YO

2.3.2 3aHATHSA CEMUHAPCKOI0 TUNA (IPAKTHYECKHE 3aHATHS)

HaumenoBanue pa3nena
(Temsr)

TemaTuka 3aHATHI

dopMa TeKyIIEero
KOHTPOJIIS

BBenenune B anamm3

Omnepauu Hajg MHOXXECTBaMH. MeTol MaTeMaTH4ecKon
naayknun. buaoM  Heiotoma. Kommoswmmmst — GyHKOmit.
O6parnas ¢pyHKImsA. OCHOBHBIE JIEMEHTAapHBIE (PYHKINH, UX
cBoiictBa W rpaduku. Kommosumms ¢yHKOuH, oOpaTHas
¢byHKIMS, QYHKIMHY, 3aJaHHbIE HESBHO, MapaMeTPUUECKUMU
YpaBHEHHUSIMH U YPaBHEHUSIMU B TOJISIPHBIX KOOpPJHMHATaX,
runepOonueckre (QyHKIMH, WX CBOMCTBA MOCTPOEHHE
rpadukoB. BepxHsisi 1 HHXKHSIS TpaH QYHKIUH.

Pemenue 3amau.
KonTtponbnas
pabota 1.

[Ipenen
MOCJIEA0BATEIBHOCTH

Brruncienue npenena MOCJIEI0BATEIbHOCTEH.
Apudmerndeckne onepaunuu HaJ CXOJSLIUMUCS
MOCJIEI0BATEILHOCTSIMHU. Brruncnenue MpeIesioB
MOCJIEIOBATENEHOCTEH ¢ MOMOIIBI0 MPUHIIAIA CXOIAMOCTH
MOHOTOHHOH TIOCIIEOBATENFHOCTH. YacTHYHBIC TIPEEeIbl
YUCJIOBOM MocieqoBaTeNbHOCTH. BepxHUN W HWXKHUN
TpeIeIbl

Pemenne 3anau.
KonTtponsHas
pabora 1.

Ipenen pyHKIIN

TexHuKa BBIYUCICHUS TpelenoB (GYHKOUH (pacKpBITHE
HeolpeAeEHHOCTEN, 3aMeHa MEPEMEHHOT0 TP BEIYUCIIEHUH
npeznena). Vcronp3oBaHHEe 3aMeYaTENIBHBIX IPEAETIOB IPH
BBIUUCIICHHH MPE/ICIIOB. BRIYKMCICHUS MPEAeOB PYHKIIUI C
MOMOIIBI0  ACUMMTOTHYECKHX (OpMYyT U TeopeM 00
SKBUBAICHTHBIX  (QYHKOUAX. llpegensl  MOHOTOHHBIX
(hysxuui. [TepBrlit 3amMeyaTenbHbIN MIPEe U ero CIeICTBHS.
Btopoii 3amedarenpHble mpemen CheacTBUsL  BTOPOTO
3ameuarensHoro npezaena. CpaBHeHHe (QYHKIHH.

Pemenue 3amau.
KonTtponbHas
pabora 2.

HenpepsiBHOCTB
byHKIHH

HccnenoBanne GyHKIMH HA HEPEPBIBHOCTE. ToUKM pa3psiBa
¢ynkuM, ux kinaccupukanus. Kiaccuukamus Todex
paspeiBa. JlokanbHBIE CBOWMCTBA HENPEPBIBHBIX (DYHKIHH.
CBoiicTBa (DyHKIMH, HENPEPHIBHBIX HA OTPE3Ke.

OO6cyxacHue
JIOMaIIHEero
3a71aHus.
KonTtponbHas
pabora 2.




Jduddepenunposanue
(byHKIMI ogHON
[IepeMEeHHOI

Haxoxnenne mpou3BoAHONW (YHKUMH, 3aJaHHOI SIBHO,
ucronb3yst npaswia auddepenumposanus. HaxoxneHue
NPOM3BOIHON 00OpaTHOW (YHKIMH, (YHKLIUH, 3aJaHHOU
napaMeTpuuecku ¥ HesiBHO, anddepeHumana (yHKIHH.
Pemenne 3aau NpUKIaIHOTO XapakTepa, C UCI0JIb30BaHHEM
TeOMETPUYECKOTO M (PU3NUECKOro CMBICIa MPOU3BOTHON M
muddepeHnuaia. Haxoxnenne TIPOU3BOIHBIX u
muddepeHnuaioB BeIcIIUX HopsaakoB. [Ipasuno Jlommrans
PacKphITHsL HeompeneneHHocTed. [IpumeneHust (opMyIIsl
Teiinopa K HaXOXICHUIO NPENETOB W 3HAYCHUH (YHKIUH.
HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO IPOU3BOTHOM

Pemenne 3anau.
KonTponbHas
pabora 2.

Heonpenenennslit
HHTETpal

Beruncienue UHTETPaJIOB (3aMeHa  TEpPEMEHHOrO,
UHTETPHPOBAHUE 1o Y4acTsM). WHTerpupoBanue
palnMOHAJIbHBIX, UPPALUOHAIBHBIX, TPUTOHOMETPUUECKUX H
THIIEPOONINYECKUX (PYHKIMI.

Pemenue 3amau.

OnpenenéHHblit
UHTETPAJT U €r0
MPUITIOKECHUS,
HECOOCTBEHHBIMH
HHTErpaj

Beruncienne onpezpeneHHoro uHrerpaia 1mo  Gopmyie
Herorona-JleiiOuuma. MeTox 3aMeHbl  NEpEMEHHON W
MHTCTPUPOBAHUA [0 4YaCTsAM B OINpPEACIEHHOM HHTErpaie.
Beruncienre JUIMHBI KPUBOM, ILIOMIAIN IUIOCKOW (UTYpHI,
o0BbeMa Tena ¢ IOMOIIBIO NONePeYHbIX CeYeHNH, 00beMa Tena
BpAIlCHHUS, mIomaaen MIOBEPXHOCTEN BpallCHHS.
[TpuMmeHeHne ONpEAENeHHOT0 HHTerpana K (U3HYECKUM
3agadaM. BbluncieHne  HECOOCTBEHHBIX — MHTETPAJIOB.
IIpu3Haku cpaBHEHHS U HEKOTOPBIE YCIOBHS CXOJUMOCTH
HECOOCTBEHHBIX HHTETPAJIOB.

Pemenue 3amgauy.

OYHKIMHA MHOTUX
TIePEeMEHHBIX

BemecTtBenHas (yHKIus ABYX NMEpEeMEHHBIX U ee Trpaduk,
JIMHUW  YPOBHH. Brrunciaenue HBOﬁHbIX U TIOBTOPHBIX
npenenoB. HaxoxneHune oOnactedd onpeneneHus (QyHKIMNA
MHOTUX II€PEMEHHBIX, JMHUM U IOBEPXHOCTEH YPOBH,
npejena, WCCIeNOBaHWE Ha HENPEPBIBHOCTb  (YHKIMU
MHOTHUX NEPEMCHHBIX.

Pemenue 3amau.

Juddepenunponanue
(bYHKIMHA MHOTHX
HePEMEHHBIX

HaxoxneHune 4acTHBIX NpPOHM3BOMHBIX M AuddepeHnnanon
(yHKIMM MHOTHMX NepeMeHHbIX. [Ipou3BoiHast CI0XHON
(hyHKIHH. WHBapuaHTHOCTH (bopmBI TIEPBOTO
muddepernuanra. BrraucneHne TPOW3BOAHBIX  (DYHKIHH,
3aJaHHBIX  HESBHO. HaxoXmeHWe  TNPOW3BOJHOW IO
HampaBJICHUIO,  TpaaWeHTa  (yHKOWW.  BrpraucieHue
MPOM3BOMHBIX W AU (GEpEeHINANOB BBICIINX TOPSIKOB.
OKcTpeMyM (QYHKIIMH MHOTHX IIepeMeHHBIX. HaxoxmeHne
YCIOBHOTO  JKCTpEMyMa  METOJOM  HEOIpeeieHHbIX
MHOXuTenen Jlarpamxa. HaxoxneHue Haubonbpliero u
HaMMEHBIIIEro 3HaueHHs QYHKIHMI Ha KOMIAKTe.

Pemenue 3amau.

10.

KpatHsie uaTErpasl u
UX TMPUI0KEHUST

Brruncnenne 1nBOMHBIX HHTerpanoB. CBeneHHe IBOMHOTO
HHTErpaja K TOBTOPHOMY B Cllydae INPSMOYTOJBHOH U
KPHUBOJIHMHEHHOH obnacTeil. 3aMeHa IIepEMEHHBIX B IBOITHOM
unTrerpaie. [lonsipabie koopanHaThl. TpoiHBIE HHTETPAJBI U
UX BBIYMCIICHUE. 3aMeHa NIepEeMEHHBIX B TPOWHOM HMHTETpajle.
Lunmeapryeckne n cepuueckne KOODPJIMHATBHI.
[lpumeHeHne  KpaTHBIX  HHTETpajloB K  PEIICHHIO
TeOMETPUYECKHUX U PU3HIECKUX 3a/1ad.

Pemenue 3amgau.

11.

Kpusonuneiinbie
HHTETPaJIbl

Bbluncnenne KpUBOJIMHEHHBIX HWHTETPAJOB MEPBOTO U
BTOPOT0 poja. BerumcieHne KpHUBOJIMHEHHBIX WHTErPajioB
BTOpPOro poja ¢ mnomoluplo ¢Gopmynsl ['puHa. YcnoBus
HE3aBHCHMOCTH KPHBOJIMHEHHOI0 MHTErpaja BTOPOTO poja
OT MyTH MHTErpupoBaHus. HaxoxeHne nepBoodpasHoit s
HNOJBIHTETpabHOTO  BhIpaxeHus P (x,y)dx + Q(x,y)dy.
Brrauciienne paboThl CHIIOBOTO OIS, BhIYucIeHne TUIoaan
C TTOMOIIBI0 KPUBOJMHEHHBIX HHTEIPAJIOB.

Pemenue 3amau.

12.

HOBGpXHOCTHLIC
HUHTErpaJibl.
DJIEMEHTBI TCOPUHU IO

Brruucnenne iomana MHOBEPXHOCTH. HOBCpXHOCTHHG
HMHTErpaJibl I-ro poda U HX CBOMCTBA. HOBCpXHOCTHHG
HMHTErpaJibl 2-T0 pola u ux cpoiictBa. CriocoObl CBCACHUA
TMOBEPXHOCTHBIX MHTETPAJIOB K ﬂBOﬁHBIM HWHTCTpaIaM. POTOp,

Pemenue 3agau.




quBepreHuyst, — mupkyasinusi.  @opmyner  Crokca u
Ocrporpanckoro-I'aycca B BektopHoi ¢opme. IloTok
BEKTOpa Yepe3 IMOBEPXHOCTb. YCJIOBHS IOTEHIHMAIBLHOCTH
BEKTOPHOT'O I10JIs1 B IPOCTPAHCTBE.

13.

YucaoBrle U
(YHKIIMOHAIBHBIC PSIIIBI

Heobxonumoe ycnmoBue cxoaumocTd psga. Mcciemoanue Pemrenne 3agau.
CXOAMMOCTH  PSJIOB C  MOJOXHUTCIBHBIMU  YWICHAMHU.
Haxoxxnenue cymMmbl psia. 3HAKONCPEMCHHBIC — PSIBI.
[TonsTne abcomOTHON W yclIOBHOW cxommMocTd. Ilpm3Hak
Jleitbnnma. VccnenoBanme cXoAUMOCTH (YHKIIHOHAIHHOTO
psna.

14.

CreneHHBIE PSIIBI

Haxoxnenne pagiyca 1 HHTEpBaia CXOAUMOCTH CTEIIEHHOTo | Perrenue 3amauq.
psima, obmactu cxomumocTH. Psper Teitmopa m MakmopeHra.
Paznoxxenne pyHKIMA B cTeneHHBIE psnbl. Mcmoms3oBanue
pasnoxenust GpyHknuu B psap Tednopa B NpuUOMMKEHHBIX

BbIYUCJICHUAX U IMPU BbIYMCIICHUU IPEACTIOB (byHKI_[I/II/I.

3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekta (KII), kypcoBoit
pa6otel (KP), pacuerno-rpaduueckoro 3amanms (PI'3), manmucanue pedepara (P), acce (9),
kosutokBuyM (K), rectupoBanue (T), yctasiit onpoc ( YO)

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

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUs JJIA CaMOCTOATEeIbHOH pPadoThl
00y4YAOIIHUXCH 110 JUCHHUILIMHE (MOYJII0)

Ne

Bun CPC

HepequL y‘IC6HO'M€TOHI/I‘IeCKOFO obecneyeHus JUCHUILINHBI 110 BBIITOJITHCHHUIO
CaMOCTOSITCIIEHOM pa6OTBI

BBenenue B anamm3

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

2. Hemuoosuu B.I1. Coopruk 3a0ay u ynpasxcHeHuii no MamemamuiecKomy
ananusy. Jlans, 2021. — 624 c.

3. Kyopsisyes JI /., Kymacos A.J]., Yexnos B.H., [llabynun M.H. Cooprux 3a0au
no mamemamuveckomy auamuzy. Tom 1. Ilpeden. Henpepuvignocmeo.
ugppepenyupyemocmo. M.: @uzmamaum, 2019. — 496 c.

4 Jlyney K.H, Iucmennvui J].T. , @eoun C.H., [llesuenxo FO.A. Coopruk

3aday no svicuwen mamemamuxe.l xkype. . — M.: Aiipuc-npecc, 2017. — 576 c.

Ilpenen
[OCJIEA0BATEIBHOCTH

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

2. Hemuoosuy B.II. Coéopnux 3a0au u ynpasicHeHuil HO MAmMeMamuyecKkomy
ananusy. Jlawnws, 2021. — 624 c.

3. Kyopssyes JI/l., Kymacos A.J[., Yexnoe B.U., Lllabynun M.H. Cooprux 3adau
no mamemamuyeckomy anamuzy. Tom 1. Ilpeden. Henpepvignocme.
Jugppepenyupyemocmo. M.: @uzmamaum, 2019. — 496 c.

4. Jlyney K.H, IlTucmennwii /1.T. , @eoun C.H., llesuenxo 10.A. Cooprux

3a0au no svicwen mamemamuxe.l xkypce. . — M.: Aipuc-npecc, 2017. — 576 c.

5. Unvun B.A., Hosusax D.I. OcHosbt Mmamemamuuecko2o anaiusda. y4eoHux;
62y. M, 2009. Y. |.—464c., Y. Il. — 646¢.

[penen dynkuun

1. 3opuu B. A. Mamemamuueckuii ananus. B 2-x u. M.: MI[THMO, 2020.
Y 1-657cT.2-789c.
2. Jlemuoosuy b.11. Coopnux 3a0au u ynpaj)cHenuii no Mamemamuyeckomy
ananusy. Jlanws, 2021. — 624 c.
3. Kyopsasyes J1./[., Kymacos A./l., Yexnos B.1., [Llabynun M.H. Coopnux 3a0ay
no mamemamuyeckomy anamuzy. Tom 1. Ilpeden. Henpepvigrocme.
ugppepernyupyemocmo. M.: @uzmamaum, 2019. — 496 c.
4 Jlyney K.H, [Tucmennvii /1.T. , @eoun C.H., [llesuenxo F0.A. Coopruk
3adau no gvicuieli mamemamuxe.l kypc. . — M.: Aupuc-npecc, 2017. — 576 c.
S5.Unvun B.A., Ilosuax 2.I". Ochogbl Mamemamuiecko2o auaiusa. y4eoHux, 8
2u. M, 2009. Y. 1. — 464c., Y. 1l. — 646¢.

HenpepsiBHOCTS QyHKITHH

1. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x u. M.: MI[THMO, 2020.

Y 1-657c¢.T 2-789c.




2. Hemuoosuu B.I1. Coopruk 3a0ay u ynpaxCHeHuil no MamemamuiecKomy
ananusy. Jlanws, 2021. — 624 c.

3. Kyopssyes JI/l., Kymacos A.J]., Yexnos B.U., llabynun M.H. Coéoprux 3a0au
no mamemamuueckomy amamuzy. Tom 1. Ilpeden. Henpepuvignocmeo.
ugppepenyupyemocmo. M.: @uzsmamaum, 2019. — 496 c.

4.Jlyney K.H, Iucmennwviii /1.T. , @eoun C.H., Lllesuenxo FO.A. Cooprux

3a0au no evicweu mamemamuxe.l xkypc. . — M.: Aiipuc-npecc, 2017. — 576 c.

5. Unvun B.A., Ilosnax 3.1 OcHobl mamemamuyecko2o aHaiusd: y4ueoHux, 6
2u. M, 2009. 9. 1. — 464c., 9. 1l. — 646¢.

JduddepenunpoBanue
(hyHKIHH 0qHOM
MIEPEMEHHOMN

1. 3opuu B. A. Mamemamuueckuii ananus. B 2-x v. M.: MIJTHMO, 2020.
Y 1-657c¢T.2-789c.
2. Hemuoosuu B.I1. COopruk 3a0ay u ynpasxCHeHuii no MamemamuiecKomy
ananusy. Jlans, 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.
ugppepenyupyemocmo. M.: @uzmamaum, 2019. — 496 c.
4.Jlyney K.H, Iucmennwviii /1.T. , @eoun C.H., Lllesuenxo FO.A. Coopnux
3adau no gvicuels mamemamuxe.l kypce. . — M.: Aupuc-npecc, 2017. — 576 c.
5.Unvun B.A., ozuax 2.1 Ochogbl Mamemamuieckoeo anaiusa: y4eoHux, 8
2u. M, 2009. 9. 1. — 464c., 9. 1l. — 646¢.

Heonpenenéunpiit
HHTETpa

1. Jlemuoosuu b.11. Cooprux 3a0au u ynpajxcuenuii no Mamemamuyeckomy
ananusy. Jlans, 2021. — 624 c.

2. Kyopsaeyes JI/I., Kymacoe A./l., Yexnoe B.U., Lllabynun M.H. Coopruk 3a0au
no mamemamuveckomy avanusy. Tom 2. Humeepanvl. Paovl. M.: @Quzmamaum,
2019. — 504 c.

OnpenenéHHbIN UHTErpa,
HECOOCTBEHHBIN WHTETpall,
MIPUIIOKEHUS
OTIpeIeNIeHHOT0 HHTEerpajia

1. Jlemuoosuu b.11. Cooprux 3a0au u ynpajicuenuii no Mamemamuyeckomy
ananusy. Jlanws, 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. @Quxmeneonvy I'M. ©@uxmenconvy I'M. Ocnosbl mamemamuueckozo
ananuza: yueonux; 6 2 m. CI16. Jlanw, 2020. T. 1. - 440c., T. 1. - 463c.

Huddepenunponanue
(GyHKINH MHOTHX
HePEMEHHBIX

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

2. Kyopaeyeg JI. /., Kymacoe A./]., Yexnos B.U., [llabynun M.H. Coopruk 3a0au
no mamemamudeckomy avanusy. Tom 2. Hnmeepanei. Paovl. M.: @usmamaum,
2019. — 504 c.

KpaTHBIC HUHTErpaJibl U UX
MPUTOKCHUA

1. Jlemuoosuu b.11. Cooprux 3a0au u ynpaj;cuenuii no Mamemamuyeckomy
ananusy. Jlans, 2021. — 624 c.

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

3. Apemenxo JILA. Kpamwuvie unmeepanvi:
Kybancxuii 2oc. yn-m., 2006.- 80 c.

Ipaxmuxym. Kpacnooap:

10

KpuBonuneitnsie u
ITOBEPXHOCTHBIE
MHTETPaJIbI

1. Jemuoosuu B.I1. COopnux 3a0ay u YNpajiCHeHuti no Mamemamuieckomy
ananuzy. Jlanw, 2021. — 624 c.

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

3. Apemenxo JILA., [loobepeskuna A.1. Kpusonuneiinvle u nosepxHocmmole
unmeepanvl. Yuebnoe nocooue. Kpacnooap: Kybarnckuii 2oc. yu-m., 2012.-

109 c.
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YucioBsle,
(yHKIMOHATBHBIE U
CTETICHHBIC PSIBI

1. [emuoosuy b.11. Coopnux 3a0a4 u ynpajicHeHuii no Mamemamuyeckomy
ananusy. Jlanw, 2021. — 624 c.

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

2019. - 504 c.

Y4eOHO-METOANYECKHUE MaTepuajbl I CAaMOCTOATEIBHONW pabOThl OOYYalOIIUXCS W3
Yrclia MHBAIHU/IOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/10poBbs (OB3) npenocraBnstorcs
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHUSM UX 3[JOPOBBS U BOCIIPUATHS HH(POpMALIUU:




J1J1s1 TTT C HApYIICHUSIME 3PEHHS:

—B MEYaTHOM (popMe yBeIMUECHHBIM HIPU(TOM,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA,

JUnist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIT ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. OOpa3oBare/ibHbIE TEXHOJOTMH, NMPHUMEHsieMble NMPH OCBOCHUM IUCHUIIMHBI
(Mmomyuis)

B xoae wu3ydeHMsT OMCHUIUIMHBI MPEIYyCMOTPEHO HCHOJIb30BAHUE  CIIEIYIOIINX
00pa30BaTeNbHBIX TEXHOJIOTHI: aKTUBHBIC W HWHTEPAKTUBHBIC (POPMBI, JEKIUU, MPAKTHUYCCKUE
3aHATUSA, KOHTPOJIbHBIE pa0OThI, KOJUIOKBHYMBI, 3aU€Thl U HK3aMEHbI, KOMITBIOTEpHl. B TeueHue
ceMecTpa CTYACHTHI PEIIaloT 3a7aud, YKa3aHHbIE MPENoJaBaTeeM, K KaKI0My J1a00paTOpHOMY
3aHATHIO. B ceMecTpe mpoBOsATCS KOHTPOJIbHBIE pa0OThI (Ha MPAKTUYECKUX 3aHATHAX ). DK3aMEH
CIaeTCs ToCIe CaYl KOHTPOJIBHBIX padoT.

KoMmneTeHTHOCTHBIN MOAXOA B paMKax IpernoAaBaHUsl JUCLUUILIMHBI pean3yercs B
WCIIOJIb30BAHUHM MHTEPAKTHUBHBIX TEXHOJIOTMM M aKTUBHBIX METOJOB (IPOEKTHBIX METOJIUK,
pa3bopa KOHKPETHBIX CUTYalluii) B COYETaHUU C BHEAYJUTOPHOU pabOTOH.

NudopmanoHHbIe  TEXHOJIOTUH, TMPUMEHSEMbIE TIPU HW3YYCHUU  JUCIUILIAHBI:
HCITOJIb30BaHUE nH(})OpPMAITMOHHBIX pecypcos, JOCTYITHBIX B nH(pOpMaIMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTh HTepHeT.

AnantuBHbIe 00pa30BaTeNIbHBIE TEXHOJIOTUH, IPUMEHSIEMBbIE IPU U3YUCHUN TUCIUILTAHBI
— Ui JIML C OIPAHMYECHHBIMU BO3MOXKHOCTSIMU 3J0pPOBbSl IMPEIYCMOTPEHA OpraHu3auus
KOHCYJIbTallu} C UCHOJIb30BAHUEM 3JIEKTPOHHOM MOYTHI.

4. OueHoyHble CpeAcCTBa JUIA  TeKyllero KOHTPOJS  YCIeBaeMOCTH M
NMPOMEKYTOYHOH aTTecTalu

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ul KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHXEHUH 00y4JaroluXxcst, OCBOMBIIMX ITPOrpaMMy y4eOHOM AUCUUILINHBL «Mamemamuyueckuil
aHanus».

OneHouyHbIE CPECTBA BKIKOYAIOT KOHTPOJIbHBIE MaTepUalbl JIUIsl IPOBEICHUS TeKyIIero
KOHTpPOJIst B (opMe 3adanuil K KOHMPOIbHbIM pabomam, 60RPOCO8 K KOIIOKGUYMY W
NPOMEKYTOYHOM aTTecTalM B (GOpMe BOIPOCOB K IK3aMEHY.

CprKTypa OLHCHOYHBIX CPEACTB MJIA TeKymei/i H l'lpOMe)KyTO‘-IHOﬁ aTrTeCTallun

Kox 1 HanmeHOBaHMe HauMmeHoBaHME OLICHOYHOIO CPEICTBA
Ne Pe3ynbraTel 00y4eHus
WHAMKATOpA . IIpomexxyTouHas
n/n (B cooTBeTcTBUH C 1I. 1.4) Texymmit KOHTPOJIb
(B cooTBeTcTBUH C 1. 1.4) aTTecTanus
3HaeT ocHOBHbIE | Kp-1 Bonpocwl na
WOTIK-1.1. 3naer -~ P
MOJIOXKCHUST W TPHUHIMILL | 80npocsl k Koanoksuymy 1-11 | sxsamene 1-8
(dbyHIaMeHTaJIbHBIE
MaTeMaTH4eCcKOro
3aKOHBI
1 aHanu3a, ¢dusnyYecKyro
MIPUPOJIBI K OCHOBHBIE
CYIIHOCTb
¢dusnyeckne u
(yHIaMEeHTaIBHBIX
MaTeMaTH4eCKHe 3aKOHBI .
TIOHSTHH.
NOIIK-1.1. 3naer Kp-2, Bonpocwer na
VYmeer pemats
(dyHIaMeHTaIbHBIC R Bonpocu IK3aAMeEHe
2 | 3aKOHBI P K koanoxeuymy 10-36 9-32
MaTeMaTH4eCKOro
MPUPOJIBI K OCHOBHbIE
aHaJm3a.
¢usngeckue u




MaATEMaTUYCCKUEC 3aKOHBbI

NOIIK-1.1. 3naer
(byHIaMeHTaJIbHbIC
3aKOHBI

MIPUPOJIBI U OCHOBHBIE
¢dusnyeckue u
MaTeMaTHYeCKHe 3aKOHBI

Bnaneer 0a30BEIMH
BHAHUSMH B 001aCTH
MaTCMaTUKU U
CCTCCTBCHHOHAYYHBIX
JHUCIHITIINH.

Kp-3,
Bonpocwi
K konnoxeuymy 37-58

Bonpocw na
9K3aMeHe

33-51.

HMOIIK-1.1. 3naet

3HaeT OCHOBHBIE

BOI’lpOCbl HA OK3dMeHe

Bonpocwi na

MATEMATHUYCCKHUEC 3aKOHBI

MOJIOKeHUs ¥ npuHIMnel | 33-51, aK3amene
(dbyHIaMeHTaIbHBIE )
MaTEMaTHYECKOTO Kp-5 52-62;
3aKOHBI
aHanmm3a, pu3nIecKyro
HPUPOABI K OCHOBHBIC
CYIIHOCTb
¢usngeckue u
(hyHIaMEHTAIBHBIX
MaTeMaTHIECKHE 3aKOHBI .
HOHSATHH.
HOIIK-1.1. 3raer Kp-6, Bonpocwer na
(dyHIaMeHTaJIbHbIC Onpoc aKzamene (2
YMeeT perarb CTaHAapTHHIE
3aKOHBI cemecmp)
3aJa4yd  MaTeMaTHYeCKOIo .
MIPUPOJBI 1 OCHOBHBIE 1-26;
aHaJm3a.
¢dusnyeckue u
MaTeMaTHYECKHEe 3aKOHbI
HOIIK-1.1. 3naer Kp-7, Bonpocwi na
Bnaneer 6a30BbIMH
(byH1aMeHTaIbHbIC Onpoc akzamene (2
3HaHUAMH B 00JacTy
3aKOHBI cemecmp)
MaTeMaTHKH 17l )
TIPUPOIBI K OCHOBHEIC 27-45;
€CTeCTBEHHOHAYYHBIX
¢usndeckue u
JHCLMTUIMH.

TunoBbie KOHTPOJIbHbIE 32JaHUS] U1 HHbIE MAaTePUAJIbl, HEOOX0AMMBbIE /IJIS OLlEHKH
3HAHWH, YMeHHIi, HABLIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XapPaAKTePU3YyIOIIHNX ITANbI
¢dopMupoBaHusi KOMIIETEeHIIMI B Mpollecce 0CBOEHHUsI 00Pa30BaTeIbLHON MPOrPaMMBbl

Tunoewie 3a0auu 0na camocmoamenbHol padomut

| cemecTp

1. Toctpouts rpaduxu GyHKIIHIA:
a)y = |cos(x — g)| ;6)y = |x — 2| + |3x[; B)y = 35"~,
2. Haiitu npenensl nociae10BaTeIbHOCTEH:

a) lim

n—+oo

(Vn2 + 51 —Vn? + 2); 6)lim

3. Haiitu npenensl GpyHKIMA:

2 i

cos x—cos® x

x2

4. BBIUUCIUTH MIPOU3BOIHBIC QHYHKIINA:

a)f(x) = (cos x)5™*; 6)f(x) = (Inx — 2)V1 + Inx; B)f(x) =

14243441 . (2n+3\73
—————:B)lim )

n2+

5n n-oeo \2n—-1

1 x2
; 0) lim(2 — cos x)sin?x; B) lim (H—x) .
x—0 X

2+x

—0c0

5. Haiitu mpou3BoIHEIE Yy, y;z (yHKIMY, 331aHHOI TapaMeTpUYECKU:
x =2t — t?

{y =3t —t¥

6. Haiitu mpousBoaHyto Y, dyHkimu y = y(x), 3a1aHHO HesiBHO: ¥ +y = Inx + x.

7. Haittu mudppepennnan dyuxuuu f(x,y) = In(x + /x2 + y?).
8. Haittu dfu d?f nna pynxuuu f, ecmm f(x) = (x + 1) - e*.

9. Haiitu muddepernnan nmepBoro ¥ BTOpOro mopsiaka st GyHKIAA y = e

10. Haiitu y"”, ecnu y 2% (e3x+e—3x);
11. Haiiti npou3BoAHYyIO mopsiika N aist pyHkiuny = (x? + 1)e3*.

arccosin2x+1
x3-1 )

3tg4x




12. BeraucnuTh IpUOIHKEHHO 3/125,5.
13. TToctpouts rpadux Gpyukuuuy = 3x3 + 4x2 + 1.
14. BoluncauTh HEOIpeIeIEHHbIE MHTETPAJIBL:

1 1 sinxdx | arccos? Zx
a)f 2053 dx; 6)f Vi+2cosx’ )f V1-4x2
15. Beraucauthb onpeneneHHbIC HHTETPaIbl
) ¢In?x 1 (2x+4)dx_ Jl (x + 5)dx
a ; —_ =
x2+4x+13 ;X% +4x+13

16. Berancnuthb HeCO6CTBeHHBIe I/IHTerpaJIBI

2 xdx
a) fO x2+4x+13 0) fO J@—x2)3’

17. Haiitu tutomaapb GUrypbl, OrpaHu4eHHON KPUBBIMU:X = coSt,y = 2 sint.

II cemecTp

18. HaiiTu yacTHBIE IPOU3BOHBIE BTOPOTO MOPSAKA (PYHKIIHH

f(x,y) = arctg(x/y).
19. UccrnenoBaTh GYHKIUIO HA SKCTPEMYM:

a) f(x,y) =4x? —4xy + y* + 4x — 2y — 7; ;6)u:x?3+2y2—zzx+z
20. Haiitu Hanbonpmuit 00beM, KOTOPBIM MOKET UMETh PSIMOYTOJIbHBIN Mapalienenumnes,
€CIIM cyMMa JUIMH pedep ero paBHa a.
21. Haiitu mpou3BOJHbIC U MOTHBIE AU(PepeHIInanbl IepBoro NopsaKa U BTOPOro mopsiaKa
GyHKIMH z = x2 Iny, TIE X = %; y = 3u — 2v;
22. Jlana ¢pyHkuus x cosy + y cos z + z cos x = 1,3anannas HessBHO. HaliTi yacTHbIE
MPOU3BOHbIEC U AU(PepeHINANBI IEPBOTO U BTOPOTO MOPSIKOB.
23. Haiitu sxcTpemyM QyHKIMK UHTETPAT Z = i + %le/l yCIOBUH 2X + Y = 4.
24. Haiitu HanOosbliiee 1 HAUMEHbIIIee 3HaUeHUE (PYHKIIMU B 00JIACTH
z=x?—y% D:x>+y?<4
25. BeauciuTh HHTETPaIbL:
™
a) fol dx f_zl(x + 2|y|dy; 6) foﬂ xdx [2 cos(x —y) dy;
26. Berancnutb 00beM Tella, OrpaHMYEHHOTO MTOBEPXHOCTSIMHU:
z+x?+y?’=1,x+y+z=1;
27. Berauciuth mionaas GUrypsl, OrpaHHYeHHOW KPUBBIMH.
x2+3y?=4,y<x,y=0.
28. B oitHom nnrerpane [f, f (x, y)dxdypaccTaBuTh Mpesienbl HHTErPUPOBAHHS B TOM U
Jpyrom nopsizke, eciu £ — tpeyroipauk ¢ Bepummuaamu O(0;0), A(1,0), B(1,1);
29. B nBoitroM uHTerpaie [f o f (%, y)dxdy mepeiTn K TOIPHBIM KOOPJHHATAM I U ¢ U
paccTaBUTh MpeJIelibl HHTErpUpoBans, eciau: 2 = {x? + y? < ax}, (a > 0).
30. Beruucnuts mioniaab GUrypel, OrpaHHYEHHOW KPUBBIMH.
r=14cos ¢, r=+/3sing.
31. Haiftu Maccy MiaacTUHKH, OTPAaHUYEHHOM KpUBBIMU: x = 1,y = x%,y= —Vx,
rae p(x,y) = 5x% + 4xy? — MOBEPXHOCTHAS IJIOTHOCTb.
32. Beruucauth TpoiHOM HHTErpas
J(x +y+2)dxdydz, rne T: z = x* + y*,z = 1;
33. Berancmuts [ (x* + y?) dS, rae L — okpyxHOCTB x* + y? = 4x.

34. Tloka3aTh, YTO HHTErpail | = f((ozfs) (x +2y)dx + (y + 2x)dy He 3aBUCHUT OT MYTH

HHTCTPHUPOBAHUA U BBIYUCIIUTE €TO.



35. BeIuuciuTh MOBEPXHOCTHBIM HHTETPAT:

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

36 I/ICCHGI[OBaTb Ha CXOINMOCTHb y1(a3aHHBI€ pHZ[BI C ITOJIOKUTCIBbHBIMHU YJICHAMU .
ZOO n+2
n=1,3m
37. UccnenoBatk Ha CXOAUMOCTD U a6COHIOTHyIO CXOAMMOCTb 3HAKOUEPEAYIOLIUICS P

Z( 1y ) 2n+1
Sn(n +1)
38. Haiitu o6acTh CXOIUMOCTH CTeneHHoro psana
i 2

n
n
Z7n(n+3)(x+2) '
n=o
Bonpocwi k Konnokeuymy no mamemamuueckomy anaausy
1. ITonstTe MHOXecTBa. Onepannuy HaJ MHOKeCTBaMHU. JIornueckass CHMBOJIMKA.
2. Pacmmpennas uncnoBast npsiMasi. AOCONIIOTHAsI BEIMYMHA Yuciia. MHOXeCTBa Ha IPSIMOH,
OKPECTHOCTH.
3. OKBUBaJIEHTHbIE MHOKECTBA. CUETHBIE M HECUETHBIE MHOYKECTBA.
4. OrpaHu4eHHbIE U HEOTPAaHUUYEHHBIE YK CIOBBIE MHOKECTBA. [ paHN YMCIIOBBIX MHOKECTB.
Teopema cyniecTBOBaHUS BepXHEH (HIKHEH) rpaHU YMCIOBOTO MHOYKECTBA.
S. [Tpuaumn Apxumena. [IpuHIUI BIOKEHHBIX OTPE3KOB.
6. Oo6mee nousatue Gpynkuun (orodpakenus). Kommosunms gynkuii. O6patHas GyHKIHUS.
Yucnossle pyHkuun. OCHOBHbIE 37IeMEHTapHbIe (YHKLNHU, UX CBOICTBA U rpauKH.
7. Crnioco6sb1 3ananust Gpynkuii. HestBHBIN crioco6 3ananns Gyakmy. OyHKIMH, 3a1aHHBIC
IapaMeTpUYECKUMH YPaBHEHUSAMU U YPAaBHEHUSIMU B IOJISIPHBIX KOOPAUHATAX.
8. Onpenenenre nociaea0BaTeabHOCTU U €€ npenena. EqMHcTBeHHOCTh npezena,
OTrPaHUYEHHOCTD CXOAIIEHCS TOCIEN0BATEIBHOCTH.
9. Apudmernueckue onepaniy HaJ CXOASAIUMHECS MOCIEI0BATEIbHOCTIMHU.
10.  CaoiicTBa cxonsIIelcs MOCIEA0BAaTENbHOCTH, CBA3aHHbIE C HEPABEHCTBAMM.
11. Beckoneuno maiblie 1 OeCKOHEYHO OOJIBIIINE TOCIIEA0BATEILHOCTH, HX CBOICTBA.
12.  IlpuHIMI CXOAMMOCTH MOHOTOHHOM MOCIE10BaTEIbHOCTH.
13.  IlpuHIMI CTSATUBAIOMIMXCS OTPE3KOB. Uncio e.
14.  TloamocnenoBaTeNbHOCTH U YAaCTUYHBIE MIPE/EIbl YUCIOBOM MMOCIE10BATEIbHOCTH.
Jlemma bonbsrano-BeliepmTpacca.
15.  ®dynpamenranbHas nocaenosarenbHocTh. Kpurepuii Komu cxoaqumocTu
IIOCJIEI0BATEILHOCTH.
16.  Ompenenenue npenena ¢pyHkuu B Touke. Onpenenenue npezena no Komm u no Ieitxe,
SKBHUBAJIEHTHOCTH onpeaeneHuil. [Ipenen pyHkiuyu Ha 6€CKOHEYHOCTH.
17. beckoHeuHo Majble PYHKLUH, UX cBOicTBa. beckoneuno Oosnbime ¢pyHnkunu. O61mee
ompeneneHue mpeaena QyHKIIH.
18.  OOmme cBoiicTBa npenena GyHKIUH: AUHCTBEHHOCTD, JIOKAIbHAsl OTPAaHUUYEHHOCTb.
19. CsoiicTBa npenena (yHKIUHU, CBI3aHHbIE ¢ apU(PMETHUUECKUMU OTEpaLUsIMH.
20.  CgoiicTBa npezena pyHKIUH, CBA3aHHBIE C HEPABEHCTBAMH.
21. [Ipenen kommo3uruu GyHKIHA.
22.  OpHoctopoHHHME Tpeaensl. [Ipenen MOHOTOHHON (YHKINU.
23.  CpaBHeHHe QYHKIWH, SKBUBAJICHTHBIC ()YHKIIHH.
24.  OmnpexeneHue HENPEPHIBHOCTH (DYHKIMU B TOUKe. TOUKH pa3pbiBa PyHKIUH.

Knaccudukanus Touex pa3psiBa.

3adyeTHO-IK3aMeHANIMOHHbIE MAaTepHAJIbl VI TNPOMEKYTOYHON  aTTecTaluu
(3x3ameH)
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20.
21.
22.
23.
24,

25.

26.
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28.
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32.

Bonpocel k s3k3ameny no mamemamuueckomy aHaauzy
1 cemectp

[TonsiTne MHOXkecTBa. Onieparuu HajJ MHOKECTBaMHU. Jlornueckass CUMBOJIMKA.
MHO0€ecTBO 1eHCTBUTENBHBIX uncell. CBONCTBA 1€HCTBUTENbHBIX YUCEIL.
MomHocTh MHOXeECTBA. CUETHOCTH pallMOHAIBHBIX yncen. HecueTHoCcTh
JICHCTBUTEIIBHBIX YHCEIL.
Pacimmpennas dncioBas npsimasi. AOCoJIOTHAs BeTMYMHA YKciia. MHOXKecTBa Ha
IIPSIMOM, OKPECTHOCTH.
OrpaHvyYeHHbIE U HEOTPAHUYEHHBIE YMCIOBbIE MHOXKECTBA. | paHN YMCIIOBBIX
MHOecTB. Teopema cyiiecTBOBaHUS BEpXHEN (HUYKHEN) IPaHU YU CIOBOTO
MHO>K€ECTBA.
[Tpunuun Apxumena. [IpuHIMN BII0O)KEHHBIX OTPE3KOB.
O6miee nousatue GyHKIuu (oroopakenus ). Kommosurus ¢hynakmmii. O6paTHas
¢ynkuus. Yucnossle pyHkimu. OCHOBHBIE dJIEMEHTapHbIe (DYHKIMH, UX CBOWCTBA U
rpaduku.
Crioco6s1 3a1anus Gpynkiuil. HessBHbIN crioco0 3ananus GpyHkimy. OyHKIUH,
3a/laHHbIE TAPAMETPUUECKUMHU YPABHEHUSIMU U YPABHEHUSIMU B MOJISIPHBIX
KOOpJMHATAX.
Onpenenenue nocaea0BaTeabHOCTU U €€ npenena. EqMHCTBEHHOCTh npeseina,
OTPAaHUYEHHOCTh CXOALICHCS TIOCIE0BATEIBHOCTH.
ApudmeTndeckre onepanuy Hajl CXOASIMIUMHUCS MTOCIEA0BATEILHOCTAMHU.
CaolicTBa cXoAsILEeNcs IOCTIE10BaTENbHOCTH, CBSI3aHHBIE C HEPABEHCTBAMU.
beckoneuHo mainbie 1 0ECKOHEUHO OOJIBIINE MOCIEI0BATEILHOCTH, UX CBOMCTBA.
IIpuHIUIT CXOAMMOCTH MOHOTOHHOM IOCIIEOBATEIIBHOCTH.
[IpuHUuMI cTArMBaOIMXCA OTPE3KOB. Yuco e.
IToanocnenoBaTeIbBHOCTA ¥ YaCTUYHBIE ITPEAEIIBI YACIOBOM MOCIEA0BATEIIBHOCTH.
JlemMma bonbeniano-Beliepiirpacca.
dynpaMeHTalIbHAs nociaeaosareabHocTh. Kpurepuit Komm cxogumoctu
MOCJIEI0BATEIbHOCTH.
Onpenenenne npenena GyHkuun B Touke. Onpenenenue npenena no Kommu u mo
['eiine, sKkBUBaIeHTHOCTH onpeaeneHuil. [lpeaen pyHkun Ha 6ECKOHEUYHOCTH.
OO6mue cBoiicTBa npenena GyHKIMH: €TMHCTBEHHOCTb, JIOKaJIbHAS OTPaHUYEHHOCTb.
CgoiicTBa npeziena pyHKIUH, CBA3aHHBIE C apU(PMETUUECKUMU OIEPALTUIMH.
CaoiicTBa nipenena GyHKINH, CBSI3aHHBIE C HEPABEHCTBAMMU.
[Tpenen xkoMno3unuu GyHKIMHA.
OnnoctoponHnue npenensl. [Ipegen MOHOTOHHON (DYHKITHH.
CpaBHeHue QyHKLUH, SKBUBAJIEHTHbIE (YHKIINU.
Omnpenenenne HenpepbIBHOCTU QYHKIMH B TOUKE. TOUKH pa3pbiBa QyHKINU.
Knaccugukanus Touek paspbiBa.
CaoiicTBa (QyHKIIUH, HENIPEPHIBHBIX B TOUKe. HenmpepbIBHOCTH OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIHH.
HenpepbsiBHOCTD Cl10KHON (QYHKIIUH.
Teopema bonbriano-Komm (0 mpomMeKyToOuHOM 3HAYEHUH HENPEPHIBHOW HA CETMEHTE
¢byukun). CneacTBre TEOPEMBI.
[TepBas Teopema Beifepmrpacca (06 OrpaHUYEHHOCTH HENPEPHIBHONW Ha CErMEHTE
byHKIUN).
Bropas teopema BeiiepmTpacca (0 1oOCTHXEHUU HENPEPHIBHON HAa CETMEHTE (PYHKIIUU
JKCTpEeMaJIbHbIX 3HaYCHUH).
IlepBbIil 3aMeUaTeNbHBIN PEAET U €T0 CICACTBHUS.
BTopoii 3ameuaTenbHbIN Mpeed.
CrnenctBust BTOPOro 3aMeUaTeNIbHOTO Ipeeiia
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VYcenosue quddepenniupyemoctu GpyHkimu. CBsi3b MKy HEPEPHIBHOCTHIO U
G hepeHIPYyEMOCTIO QYHKITUH.
[TpousBonHas GyHkuuu. OAHOCTOPOHHHUE U OECKOHEUHbIE TPOU3BOIHBIE.
CBsI3b MEX/1y CYILIECTBOBAHUEM ITPOU3BOAHON U MU HepeHIUpyeMOCTbIO (PYHKITUH.
[TpaBuna quddepeHurpoBaHus CyMMbl, pa3HOCTH, IPOU3BECHUS U YACTHOTO
byHKUIHHA.
Tabnuiia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX QYHKIIUN (BBIBOA (popMyI).
[Tonstue muddepennuana. Ero reomeTpudeckuii CMbICI.
[TpounsBonHas 06paTHON PpyHKIMM, (PYHKIIMH, 33JaHHON HESIBHO M ITapAMETPUUECKH.
[TpousBoaHas cnoxxkHoi Gynkiuu. MuBapuanTHocTh Gopmsl | nuddepenimana.
[TpousBonHble U 1udGepeHIanbl BEICIIMX MOPSIKOB; N-ble IPOU3BOJHBIE (PYHKIMIL:
a*, sinx, cosx, y=1log,x, (1+x)%.
Juddepennnansl BBICIINX MOPSAIKOB OT CIOXKHBIX GyHKIUH. «Hapymienney
MHBapUaHTHOH (popMbl quddepeHnranoB BeICIINX TOPSIKOB.
Teopema depma, €€ reOMETPUIECKUNA CMBICII.
Teopema Jlarpansxa, Posuisi, X reoMeTpUYECKUid CMBICIL.
Teopema Komn. [IpaBumno JlonuTans packpbITusl HEOIPEAEIEHHOCTEN
Buga 0/0u oo/,
®dopmyna Telinopa GyHKIIUN ¢ OCTATOYHBIM WieHOM B (hopme [leano u B hopme
Jlarpanxa.
Paznoxenne o gpopmyne MakiiopeHa OCHOBHBIX JIEMEHTaPHBIX (DYHKIIHH.
VY ci10BUS TOCTOSTHCTBA U MOHOTOHHOCTHU (DYHKIIUU.
JlokanbHbIH 3kcTpemMyM pyHKIMK. HeoOXoauMoe 1 I0CTaTOYHBIE YCIIOBHS
JKCTpEMyMa.
Hanpasnenue Boimykiioctu rpaduka QyHKIun. JlocTaTouHOE yCI0BHE BBITYKIOCTH
rpaduka QyHKIHH.
Touku neperunda rpaduka Gpynakmun. Heo6xoanmoe 1 10cTaTOYHOE YCIOBUS TOUEK
neperuoa.
[TonsiTue nepBooOpa3HoOii, €€ CBOICTBA.
OnpezneneHye HEONPEIEIECHHOIO HHTErpala, OCHOBHbIE CBOMCTBA.
Tabnuia Heonpe1eIeHHbIX HHTETPAJIOB OCHOBHBIX AJIEMEHTAPHBIX (QYHKIUH.
MeTtoz 3aMeHBl IEPEMEHHON Y HHTEIPUPOBAHHUS 10 YaCTSIM B HEOIPEEIEHHOM
UHTETpae.
3ana4u, IPUBOISALINE K MIOHATHUIO ONpeAeIeHHOro nurerpania. [lnomane
KPUBOJIMHEHHOMN TpaIlelyH.
Onpenenenue unrerpana Pumana. Heobxoaumoe ycinoBue HHTETpUPYEMOCTH.
['eomeTpuyeckuii CMBICH ONPENEIICHHOTO UHTErpaa.
Kpurepuii unrerpupyemoctu no Pumany. Knaccel unTerpupyembix QpyHKIUH.
CaolicTBa onpeenéHHOro HHTErpaia, BbIpaXXeHHbIE PABEHCTBAMHU.
CBolicTBa OINpenenEéHHOr0 MHTETpalla, BBIPA)KCHHBIE HEpaBEHCTBaMHU. Teopema o
CpeIHEM 3HAYEHUH.
WuTerpan ¢ nepeMeHHbIM BepXHUM Mipenesnom. Popmyna HeroTona-Jleiibnuna.
MeTto/1 3aMeHbI IEPEMEHHON U MHTETPUPOBAHUS 110 YACTSAM B OINPEAECTIEHHOM
UHTETpaJIe.
2 cemecTp
[TonsiTre N-mepHOTO eBKiIMI0Ba pocTpancTBa R™. IIpumepsr MHOXecTB R™.
[TocnemoBarenbHOCT B R™u ee mpeen.
BemectBenHast QyHKIUM JBYX MEPEMEHHBIX U €€ rpaduK, TUHUU YPOBHS.
JIBoiiHbIe npenensl. [IoBTOpHBIE Tpeaebl, YCI0OBUSI X PAaBEHCTBA.
IIpenen GyHKIMU MHOTHUX NT€PEMEHHBIX.
HenpeppiBHOCTH ()yHKIIMM MHOTHX NIEPEMEHHBIX, CBOMCTBA.
YacTHble TPOU3BOHBIE U YaCTHBIE TU(depeHranbl GyHKIIMA MHOTHX TEPEMEHHBIX.



8. JudbdepennmrpyeMocTs GyHKIIMA MHOTHX TTiepeMeHHbIX. [TonHbiii muddepenmuan.
['eomeTpHuyecKHil CMBICIT YaCTHOM MPOU3BOIHOM U MONHOTO AU epeHImaa.

9. Heo6xomumoe u noctaTounoe ycnoBus qudepeHIupyeMOoCTH.

10.  IlpowusBoaHast CI0XKHOH (PyHKIINH, MHBAPUAHTHOCTH ()OPMBI IEPBOTO
nuddepennuana.

11.  IlpousBoxHas 1o HampaBieHUIO. ' pagueHT.

12.  IlpousBoaHble U qudQepeHnanbl BHICIINX MTOPAIKOB. Y CIOBUS PABEHCTBA BTOPHIX
POM3BOJIHBIX.

13. ®dopmymna Teiinopa pyHKIIME MHOTHX TIEPEMEHHBIX.

14. JlokanbHbII SKCTpeMyM (HYHKIIMM MHOTHX IepeMeHHbIX. HeoOxoanmoe ycnoBue
JKCTpEMyMa.

15.  Kpurepuii CunbBecTpa 3HaKOOIPEASIIEHHOCTH KBaApaTUIHOHN Gopmsbl. JlocTaTouHble
YCIIOBHS JIOKAJIbHOI'O 3KCTPEMYyMaA.

16.  JlokaibHBIii SKCTpeMyM (YHKINH JABYX NepeMeHHbIX. HeoOxoammoe u JocTaTtouHoe
YCIIOBHS SKCTPEMYMa.

17.  BpluncneHue NpoU3BOIHBIX HESBHO 3aJaHHBIX (yHKIMU. [ToHsTHE 00 YCIOBHOM
sKcTpeMyMe. Meton Jlarpanka HaXOX/I€HUS YCIOBHOTO SKCTPEMyMa.

18.  HawmOonpblee u HaMMEHbIIEE 3HAYCHUST (PYHKIIUU Ha KOMITAKTe.

19.  3apaum, npuBOAsIIUE K OHATHIO ABOWHOTO UHTErpaa.

20.  Omnpenenenue ABOMHOTO MHTETpaia. Y CJIOBUS CYIIECTBOBAHUS ABOWHOTO HHTETpAA.
21. CBoiicTBa IBOMHBIX MHTETPAJIOB.

22. CeezeHuie IBOMHOIO UHTErpaJia K IOBTOPHOMY B ClTydae MPsSIMOYTOJIbHOM 00JIaCTH.
23.  CaeneHue ABOMHOIO MHTErpajia K IOBTOPHOMY B CIIy4ae KpUBOJIMHEHHON 00JIACTH.
24.  DreMeHT IJIOUIay B KPUBOJIMHEHHBIX KOOpIMHATAX. 3aMeHa IEPEMEHHBIX B IBOWHOM
uHTerpaie. [lonsipHble KOOpIUHATEI.

25. TpoiiHble UHTErpalbl U UX BBIYMCICHUE. 3aMeHa IEPEMEHHBIX B TPOMHOM HHTETpAJIE.
26.  IlpuMmeHeHME KpaTHBIX MHTETPAJIOB K PEILICHUIO TEOMETPUUECKUX U (PU3NUIECKUX
3azad.

217. [TonsiTue rnaakoy kpuBoil. KpuBosinHetHbIE HHTErpaibl |- posia, UX CBOMCTBA,
F€OMETPUYECKHUIM CMBICIL.

28. OpuenTHpoBaHHbIe KpHBble. KpiBOIMHENHHBIE HHTErpaNIbl 2- poJia, UX CBOMCTBA.
Pa6ora cunosoro noss.

29. CBs13b MeX/1y KpUBOJIMHEHHBIMU UHTETpaiaMu 1-ro u 2-ro poaa. CriocoObl cBeeHUs
KPUBOJMHEHHBIX HHTETPAJIOB K OTPE/ICICHHBIM HHTETPATaM.

30.  ®opmyna ['puna. Beruncnenue miomaay ¢ TOMOILIbI0 KPUBOJIMHEHHBIX HHTETPAJIOB.
31.  VYcioBus HE3aBHCUMOCTH KPUBOJIMHEHHOTO HHTETpajia 2-ro poa OT MyTH

uHTerpuposanus. Ciyyaii noinoro auddepennnana. [lepsoodpasznas s
NOJBIHTETpaTIbHOTO BeIpakeHus P(x,y)dx + Q(x,y)dy.

32.  Ilonsartue riaakoil moBepxHocTu. BekTopHOo-ntapamerpuueckas Gpopma 3agaHus
noBepxHocTu. KacarenbHas IIIOCKOCTh M HOPMaJlb K MMOBEPXHOCTH. [101maas moBEpXHOCTH.
33.  IloBepxHOCTHBIE HHTETpaIbI |-T0 posia 1 UX CBOMCTBA.

34.  JIBycTropoHHHE MOoBepXHOCTH. OpUEHTAIUS TIOBEPXHOCTH U BHIOOP CTOPOHBI.
Hanpasisromuye KOCMHYCbl HOpMaJIH.

35. [ToBepXHOCTHBIE UHTETPAJIBI 2-TO POJA U UX CBOWCTBA.

36.  CnocoObl cBeIeHHSI TOBEPXHOCTHBIX HHTEIPAJIOB K IBOMHBIM HHTETPAJIaM.

37. Porop, nuBeprenuus, mupkynsuus. @opmynel Ctokca n Octporpanackoro-Iaycca,
BEKTOpHAs 3aIIUCh. Y CIIOBHS IIOTEHIIMAIIBHOCTU BEKTOPHOTO I10JI B IIPOCTPAHCTBE.

38.  OmpeneneHrie YUCIOBOTO psiaa, CyMMBI psaga. HeoOxoanmoe ycioBre CXOIUMOCTH
psaa. CBolicTBa CXOASIIMUXCS PAJIOB.

39. Psnpl ¢ HeoTpunarensHbMU uneHaMu. Kpurepuit cxogumoct. [IpusHaku

cxonuMmoctu (cpaBHeHus, [lanambepa, Kommn).



40.

CXOOUMOCTD.

41.

JleitOnuIIA.

42.

HNHTerpanbHblii Tpu3HaK cxoauMocTH. OO00IEeHHBIN TApMOHUYECKUM PSJT U €TO
3HaKkonepeMeHHbIE PsJibl. AGCOIIOTHO U YCIOBHO cxojsimuecs psabl. [Ipuznak

[Tonstue pynkunonanpHoro psga. Panomepnas cxonumocts. [Ipusnak

Benepurpacca paBHOMEPHON CXOIUMOCTH.

43.  Crenennsle psabl. Teopema Abens. IHTepBan u paanyc cX0IMMOCTH CTEIEHHOTO
psna.

44,  TlouneHHoe UHTETpUpOBaHKE U TU(DPEPEHIIMPOBAHNUE CTEIICHHBIX PSJIOB.

45.  Panwi Teiinopa u Maknopena. CTEneHHBIE PSIIbI OCHOBHBIX AJIEMEHTAPHBIX ()YHKITHIA.

Hcnonp3oBanue pasznoxenus GyHkuuu B psia Teitnopa 1 npuOamKEHHBIX BEIUMCICHHH.

Kpurepun oueHuBaHus pe3yabTaToOB 00y4eHHs

Oyenka Kpumepuu oyenusanus no sxzameny
Buicoxuis OYEHKY «OMIUYHO» 3ACIYHCUBAEM cmy?eHm, 0C8OUBUIULL  3HAHUA,
Jposerin «5» YMEHUS, KoMNemenyuu u meopemuteckuii mamepuan be3 npobenos;
(omuro) BbLINOTHUBWULL 8Ce 3A0aHUs, NPedyCMOmpeHHble Y4eOHbIM NIAAHOM Ha
8bICOKOM KAYeCmMBeHHOM — YPOGHE, npakmuyeckue — HAGLIKU
npogheccuoHanbHO20 NPUMEHEHUS OCBOEHHbIX 3HAHUU CPOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOWLO» 3ACIYICUBAEM CMYOeHN, NPAKMUYECKU NOTHOCMbIO
VposeHb «4» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMHemeHYuu U meopemudecKull
(xopowo) Mamepuan, yueOHvle 3A0aHUSI He OYEHEeHbl MAKCUMAIbHbLIM YUCIOM
0annos, 8 0CHOBHOM ChopMUPOBaL NPAKMUYECKUE HABBIKU.
Ilopocoswiii OYEHK)Y «)008IIemME8OPUMENbHOY 3ACIYHCUBAEH. CMYOEHM, YACMUYHO C
VpoBeHb «3» npobenamu  0CBOUSWIUL  3HAHUA,  YMEHUs,  KOMNemeHyuu U
(yooenemsopume | meopemuueckuii mamepuan, MHo2ue yyeOHble 3a0anus Jaudo He
JIbHO) 8LINOIHUT, TUOO OHU OYEHEeHbL YUCTIOM OALI08 ONUSKUM K MUHUMATILHOMY,
HEeKOmopble NPAKMULECKUe HaABbIKU He CHOPMUPOBAHDI.
Munumanvholii | oyeHKy — «HEYOO8IEMEOPUMENbHOY» — 3ACAYHCUBAem — CIMYOeHm,  He
VpoB8eHb «2» 0C80UBWIULL  3HAHUS, YMEHUA, KOMNemeHyuu U meopemuyecKull
(neyOoenemeopu | mamepuai, yieOHbvle 3a0aHUs He 8bINOIHUL, NPAKMUYECKUe HABLIKU He
MejbHO) chopmuposanbl.
OneHouyHbIe CpeACTBa ISl WHBAJIWAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU

3/10pOBbsI BHIOMPAIOTCS C YUETOM MX MHIUBUAYAIbHBIX ICUXO(PU3NUIECKUX OCOOCHHOCTEM.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
IIPEIOCTABIISAETCS OMOJHUTENBHOE BpEeMs JUIsl TIOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU TPOBEJICHUH IPOLEAYPbl OLIEHUBAHUS PE3YyIbTATOB 00yUeHHs] MHBAINIOB U JIULL C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbsI NMPEAYCMaTPUBAETCS UCIIOJIb30BAaHHE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMY,

— IIpU HEOOXOAUMOCTH JJIs1 00YyHaIOIIUXCsl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLEAypa OLEHUBAHUS pE3yJbTaTOB OOYYEHHUS MO JAUCHUIUIMHE MOXKET
IPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponenypa oneHMBaHUS PE3yJIbTATOB OOYYEHHMsS WHBAIWIOB U JIUI[ C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMILIMHE (MOAYJIO) MpEeAyCMaTpUBAaeT IPeOCTaBIEHUE
uHpopManuu B (opMax, AJANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHUS
uH(popMauu:

JUia nu1 ¢ HapyLIEHUSIMU 3pEHUS:

— B rieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIeHUsIMU CyXa:

— B I1e4aTHoM (opme,



— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIIeHUSIMA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

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

5. Ilepevennb y4eOHOI JuTepaTypbl, HHPOPMANMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YueOnas 1uteparypa
1. Unvun, B. A. Ochogvl mamemamuueckozo ananruza.: yweonux / B. A. Unvun, 3. I'. Tlo3usk,
noo pedaxyueii B. A. Unvuna. — 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. Ocnosvl mamemamuueckoco ananuza: yueonux /1. M. Quxmerneonvy.
— 12-e u30., cmep. — Canxm-Ilemepoype: Jlano, 2020 — Yacms 1 — 2020. — 444 c. — ISBN
978-5-8114-5338-2. — Texcm: snekmponuwiii // Jlaus: 31eKkmpoHHO-OUbOIUOMEYHAS 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. Jlemuoosuy. — 23-e u30., cmep. — Canxkm-Ilemepbype: Jlans, 2021.
— 0624 ¢. — ISBN 978-5-8114-6940-6. — Texcm: anexmpouusiii // Jlanv: s1eKmpouHO-
oubnuomeunas cucmema. — URL: https://e.lanbook.com/book/153688
4. Coopnuk 3a0au no mamemamuyeckomy ananusy: yueonoe nocooue / JI. J]. Kyopssyes, A. /I.
Kymacos, B. U. Yexnos, M. U. [llabynun. — 2-e uzo., nepepadb. u oon. — Mockea: OPU3IMATIIUT,
[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-éubnuomeunas 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

5.2. Ilepuoanyeckasi JuTepaTypa
He ncnions3yrores npu n3y4eHun JaHHOTO Kypca.

5.3. UnTepHeT-pecypcbl, B TOM 4YHCJe COBpeMeHHbIe NpodeccHoHAIbHbIE 0a3bl
JAAHHBIX M MH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

JIeKTPOHHO-0u0IMoTeuHbIe cuctemMbl (IBC):

1. OBC «FOPAMT» https://urait.ru/

2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com
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6. MeToauueckue yKa3aHus /JJisi 00y4alomuXxcsl 10 0CBOEHUIO TUCIHIIIMHBI (MOTYJIs)

Texyumuii KOHTPOJIb OCYIIECTBIISAETCS MPENOIaBATEIEM, BEAYIIIUM IPAKTUUECKNE
3aHATHS HA OCHOBE BBINIOJIHEHHUS CTYJIEHTAaMH JIOMAIIHUX 33/1aHU{ U JIaOOpaTOPHOTO
npakTHUKyMma. B TedeHue cemecTpa mpoBOASTCS KOHTPOJIbHBIE PA0OTHI M TEOPETUUYECKUI
KOJUTOKBUYM. VITOTOBBII KOHTPOJIb OCYIIECTBISETCS B (popMe SK3aMeHa.

KoHnTpoibHbIe, KOJTOKBIYMbI OIIEHUBAIOTCS 1O MATUOAIIBHON CUCTEME. DK3aMEeHbI
OLICHUBAIOTCS 110 CUCTEME: HEYIOBIETBOPUTENIBHO, YAOBIECTBOPUTEIHLHO, XOPOILO, OTIUYHO.

Ha npakTtuueckux 3aHATUSX KOHTPOJIb OCYIIECTBIISIETCS [IPU OTBETE Y JOCKH U IIPU IIPOBEPKE
JIOMAIITHUX 3a/laHui.

B ocBoeHuu NUCHUIUIMHBI UHBATUAAMH U JUIAMH C OFPAaHUYCHHBIMU BO3MOXHOCTSMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJNBTAIMM IO MPEIMETY SBIAIOTCS BAXHBIM  (DaKTOPOM,
CIOCOOCTBYIOIUM MHJIMBUIYaTU3alliid O0yUEHUS] U YCTAaHOBJICHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM MW OOy4aroIlMMCs HMHBAJIUIOM WM JIMIOM C OrPaHUYECHHBIMU
BO3MOXXHOCTSIMH 37I0POBBSI.

7.MaTtepuajabHO-TeXHUYECKOe o0ecrevyeHue 1Mo JUCUUILINHE (MO1YJII0)

HanmeHnoBaHue crienuaibHbIX OCHaIIIeHHOCTh CTELHAIbHBIX IIepedeHb NULIEH3MOHHOTO
NIOMEILECHUI NIOMEILECHUI IPOrpPaMMHOI0 00ecredeHHst

VYueOHble ayIUTOPHU st | MeGens: yueOHas meGenb He npenycmorpeno
MIPOBEACHUS 3aHATUH JeKIMOHHOTO | TexHHdyeckue cpeacTBa 00ydeHus:
TUIA 9KPaH, IPOEKTOP
VYueOHble ayIUTOPHU st | MeGens: yueOHas meGenb He npenycmorpeno
MIPOBEACHUS MPAKTHIECKUX
3aHATUI, IpyNIIOBBIX u
WHAWBUIYANbHBIX KOHCYIbTALUH,
TEKYILEro KOHTPOJIS u
IIPOMEKYTOUHON aTTECTALUU

Jns  caMmocTosATenbHOW  paboOThl  OOy4aroUIMXCs  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMILJICKTOBAHHBIC CHCHI/IaJ'H/ISI/II)OBaHHOI\/’I MC6€HBIO, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXXHOCTBIO MOJKITIOUEeHUS K ceTu «MHTepHEeT» M o0ecredeHrneM J0CTyNa B AJIEKTPOHHYIO
nH(pOpPMaIMOHHO-00Pa30BaTENBHYIO CPEly YHUBEPCUTETA.

HanmeHoBaHME IOMEIICHUI 115 OcHaIeHHOCTD TIOMEILIECHUH JUTs [NepeyeHb TUIIEH3HOHHOTO
CaMOCTOSITENILHON pabOThI CaMOCTOSITENILHON PabOThI MPOrPaMMHOT0 00eCTICYSHHS
oOyuaromuxcs oOyuaromuxcs

ITomenienne s camocToaTeapbHONH | Mebenb: yueOHast mebernn

paboTel o0yuaronuxcs (YUTanpHblid | KoMmiekr — crnenuain3upoBaHHON
3an HayuHoii 6ubnuorekn) MeOeH: KOMITBIOTEPHBIC CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHUKaA C IIOAKJIFOUECHUEM K
UH(OPMALMOHHO-
KOMMYHHUKAIIHOHHOM cetn
«HTEpHET» W NIOCTYIIOM B
ANEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHON  OpraHM3aINH,
BeO-KaMephl, KOMMYHUKAIIHOHHOE
obopynoBaHue, oOecTeuynBaroIee
JOCTYTI K ceTn WHTEPHET
(mpoBoHOE coeMHEeHue u
0ecrpoBOTHOE  COEIUHEHHE  II0
texuonorun Wi-Fi)




Ilomenienre st CaMOCTOSATEIIBHOM
paboTsl 00y4aronmxcs (ay AUTOPHs)

Meb6enb: yueOHast MeOeb
Kommekt  cnenuanusupoBaHHON
MeOeJIn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TOJAKIIOUYCHHEM K
nH}popMannoOHHO-
KOMMYHUKaLMOHHON
«VHTEpHET» W OCTyIOM B
9JIEKTPOHHYIO  HMH(OpPMaIHOHHO-
00pa3oBaTEIHHYIO cpeny
00pa3oBaTelbHON  OpraHM3aLuH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
o0opymoBaHue, 0OCCICUHBAOIICE
JOCTyl K  CETH  WHTEpHET
(mpoBoaHOE COEIIMHEHHE u
0ecrpoBOJIHOE ~ COCJUHEHHE IO
texnosorun Wi-Fi)

CCTH




