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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (€M) OCBOCHMS JUCIIATUIMHBI:

B pesynbrate ocBoeHUs y4eOHOW AMCHUIUIMHBI «MaTeMaTHUYeCKUN aHalu3» CTYIEHT JO0JDKEH
OBJIaZIeTh 0a30BbIMU 3HAHHMSMH M3 HAaydyHOHl 00JacTM MaTeMaTU4YecKoro aHajln3a, BKIIYAIOIHUMU
MOHMMaHHE OCHOBHBIX (PaKTOB, KOHIICTIIIU, IPHUHLIUIIOB TEOPUH, CBSI3aHHBIX C MPUKIIAJHOW MaTEMAaTUKOHN U
MH(OPMATUKON U OTHOCALIUXCS K 00BEKTaM M, B I1eJI0M, K 00jacTsaM MpodecCHOHAIbHOU NeATeNbHOCTH
0akalaBpOB MPUKIATHON MATEMAaTUKH U WH()OPMATHKH

3amaqu, peanu3yroume:

- TEOPETUYECKUN KOMIIOHEHT L[€IY OCBOCHHUS TUCLHHUIINHBIL:

M3y4YEHUE OCHOBHBIX MOHATUN M METOJOB MAaTEMATHYECKOT0 aHaIu3a, JISKAIUX B OCHOBE IPUMEHeE-
HUS MaT€MaTU4eCKOro0 aHajlu3a B IPOEKTHOH, IPOU3BOJCTBEHHO-TEXHOJIOIMYECKOM, HAay4HO-
HCCIIEA0BATENIbCKOM, OpPraHU3alOHHO-YIIPABIECHYECKOH, COLIMAIIbBHO OPUEHTUPOBAHHON U T1€1arOTHYECKON
JeSATEILHOCTH 0aKaJaBpOB MPHUKIIATHOW MaTEMATHKN U HHPOPMATHKHY;

- I03HABATEIbHBIN KOMIIOHEHT 11€JI1 OCBOCHUS AUCIUIUIMHBI:

1)  ¢dopmupOBaHHE OTHOIICHHS K MaTeMAaTHUYECKOMY 3HAHHMIO KaK KOMIIOHEHTY 0a30BBbIX LIEHHO-
CTel MUPOBOM KyJIbTYphl U TOTOBHOCTH OINUPATHCS HA HETO B CBOEM JIMYHOCTHOM, OOIICKYIbTYPHOM U
po(heCcCHOHATTLHOM Pa3BUTHUU;

2)  (dopmupoBaHHE MPEACTABICHUN 00 OCHOBHBIX 3Talax CTAHOBICHUS MAaTEMAaTHYCCKOTO 3Ha-
HUs, O CTPYKTYpE U COJEP>KAaHUU OCHOBHBIX pa3/IeJIOB MaTEMaTUYECKOIO aHAJIM3a, O POJIM U MECTE Mare-
MaTHUYECKHX METOJIOB B PA3TUYHBIX MIPEAMETHBIX 001acTAX U cepax yerIoBEeUeCKON JesITeIbHOCTH;

- IPAKTUYECKNI KOMITOHEHT LIEJIM OCBOEHUS TUCIUIIINHBIL:

1) oBnazeHHWE OCHOBHBIMH METOJAMH PEILICHHUS 3a/1a4 Kypca;

2) TOBBIINICHHE YPOBHS BJIQJCHUS MAaTEMAaTHYCCKHM SI3BIKOM U MAaTeMaTHUYECKOW CHMBOJIHUKOM,
MPUMEHSIEMBIMU MPU PELICHUH MPOPECCUOHANBHBIX 3a/1a4;

3) coBepIIEHCTBOBAaHME YMEHHI JIOTHYECKHA BEPHO M apTyMEHTHPOBAHO MPOBOJUTE PACCYKACHUS.2
MecTo AMCHHMILVIMHBI B CTPYKType 00pa30BaTe1bHOM NPOrpaMMbl

Hucnurnnuna oTHOCUTCA K 0a30Boit yactu 6s10ka J1 «{ucuurnmusbl (MOIyTN)»

[TpepexBU3UTHI JUCHMILTUHBL: Omcymcmayom

[TocTpekBU3UTHI JTUCIUIITNHBL: b1J[.5.21 Mamemamuueckas Jl02UKa, b1J[.5.22
Hughgpepenyuanvuvie ypasnenus, b1.J[.5.24 Teopus eeposmuocmeil u mamemMamuyeckas CmMamucmuxa,
b51.]1.5.25 Komnnexcuoii ananuz, b1.J1.5.27 Yucnennvie memoowi, b1./].5.30 Snemenmul hyHKyuonaibHoeo
ananusa, b2.I1.B.YV.l Hayuno-uccieoosamenvckas paboma (nonyuenue NePEUYHLIX HABLIKOE HAYUHO-

uccne0o8amenbekou pabomot)

3 TpeGoBanus Kk pe3yjabTaTaM 00yUYeHUs MO TUCIUIINHE

HpOLICCC HU3YUYCHUA NUCHUIIJIIMHBI HAITPABJICH Ha (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PEC3YJIbTATOB 06y‘-ICHI/IH

[Inanupyemblie pe3ynbTaThl
00y4eHUs 10 TUCIUIUINHE,
Kon n HaumeHoBanue Kon n HaumMeHoBaHuE MHIUKATOpa
. XapaKTEePU3YIOLIUE TAIbI
bopMUPYEMBIX KOMIETSHIIHIA JOCTH>KEHHS] KOMIIETEHIIUU
(dbopMupoBaHUS
KOMITETEHITU I
OIIK-1 Cnocob6en npumensats | OIIK-1-B-2 MmeeT npencrabienne o 3HATb: OCHOBHBIC MOHATHUSA
(dbyHIaMeHTaIbHbBIC 3HAHHSI, COBPEMEHHOM MaTeMaTHYECKOM ammnapare, Y UMETh MPECTaBICHUE O
MOJIy4E€HHBIE B 00J1aCTH MIPUMEHSAEMOM B HCCIIEOBATENBCKON U COBPEMEHHOM
MaTeMaTUYeCKUX U (MIIn) MPUKJIATHOWN 1€ATeIbHOCTH IIPU PELICHUU MaTeMaTU4YeCcKOM arapare,
€CTECTBEHHBIX HAYK, U 3aja4 B 00J1aCTH MaTeMaTH4YeCcKuX U (W) IIPUMEHSAEMOM B




Kox n HaumenoBauue
(bOopMHUPYEMBIX KOMITCTCHITHI

KOI[ W HAUMCHOBAHUC MHIUKATOPA
JOCTHIXCHHA KOMIICTCHIIMH

[Tnanupyemblie pe3ynbTaThl

00y4eHHUs Mo TUCHUILINHE,

XapaKTePU3YIOIINE ITAITbI
dhopmMupoBaHHS
KOMIIETCHIIUHI

UCII0JIb30BATh X B
npodeccnoHaTBEHOM
JEATSILHOCTH

€CTECTBEHHBIX HayK
OIIK-1-B-3 JleMoHCTpUpYET HaBBIKK
peLIeHHsI TUIIOBBIX 33/1a4 C y4ETOM
OCHOBHBIX MOHATHUH U 00IIKX
3aKOHOMEpPHOCTEHN, POPMYIUPYEMBIX B
pamkax 0a30BbIX JUCLMILIMH MaTeMaTUKH,
MH(POPMATUKU U €CTECTBEHHBIX HAYK
OIIK-1-B-4 IIpumMeHseT nogy4yeHHbIE 3HAHUS
MaTEeMaTHYeCKOro anmnapaTa Juis peleHus
KOHKPETHBIX 3a/]1a4 B 00JIACTH
npodeccuoHaIbHOMN 1S TeTbHOCTH

HCCIIEN0BATEILCKOM U
MIPUKJIATHON EATEIbHOCTH
MIPHU PEIICHUH 3a/1a4 B
00J1aCTH MaTeMaTHYCCKUX U
(WJIM) eCTECTBEHHBIX HayK
YMeTh: NpUMEHSATH
HaBBIKH PEIICHUS TUITOBBIX
3aJ1a4 ¢ y4€TOM OCHOBHBIX
MOHATHH U 00IIHX
3aKOHOMEPHOCTEH,
bopMynupyeMbIX B paMKax
0a30BBIX JUCILUIINH
MaTeMaTHUKHu, THHOPMATHKH
U €CTECTBEHHBIX HAyK
BJanerb: HaBbIKAMU
MIPUMCHEHHUS TTOJTYy4YESHHBIX
3HAHHUSA MAaTEMATUYECKOrO
ammapara JiIs pericHHsI
KOHKPETHBIX 3a71a4 B
obnactu
podeCCHOHAIBHON
JIEITEIbHOCTU

4 CTpyKTYypa U colepKaHHue TUCHUIINHBI

4.1 CTpyKTypa THCHUIJIMHBI

OO61mas TpyA0eMKOCTh AUCHHUIIINHBI COCTaBsAeT 13 3aueTHbIX eanHMUIl (468 akaIeMUYECKUX YacoB).

TpynoeMKocCTs,
Bun pabotst aKaJIEMUYECKHUX YacOB
1 cemectp 2 cemecTp 3 cemecTp BCETO
O01asi Tpy10€MKOCTh 144 180 144 468
KonrakTHasi pabora: 69,25 69,25 69,25 207,75
Jlexmum (JI) 34 34 34 102
[TpakTuueckue 3ansatus (I113) 34 34 34 102
Koncynpranuu 1 1 1 3
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25 0,25 0,75
CamocrosiTesibHas padoTa: 74,75 110,75 74,75 260,25
- 8bINOJHEHUE UHOUBUOYATbHO2O MEOPUECKO20
saoanus (UT3);
- camono02omoska (npopabomka u
nosmopenue 1eKyuoHH020 Mamepuaia u
mamepuana y4eOHuKo8 u y4eoHvix nocoout;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,
- 10020MOBKA K PYOEIHCHOMY KOHMPOJIO
Buja uToroBoro KOHTpoOJs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH IK3aMeH
auddepeHUPOBAHHBIN 3a4eT)

Paznensl nuciunivbel, n3ydaemsie B 1 cemectpe




KonnuecTtBO yacoB

Ne HaumenoBanue pasnenos AynuropHast Bre-
pas- pabora ay.
Bcero
Acna 1lm!| o pabota
Cp
1 2 3 4 5) 6 7
1 MHoxecTBa, PyHKIIUH, TOTHYECKHEe CUMBOJIBI. Unc- 12 2 5 ) 8
JIOBBIE MHOKECTBA.
2 YucaoBbIe IOCIEA0BATEIbHOCTH U UX peaeibl 16 4 4 - 8
3 [Ipenen pynkun 18 4 4 i 10
4 HenpepwiBHbIe (yHKITUN 12 2 2 - 8
5 [IpousBoausie u nuddepennmansl. [Ipapuna qud- 12 5 5 3
(bepeHIrpoBaHUsl.
6 OcHoBHbIe TeOpeMbl 0 AudhepeHInpyeMbIX HYyHK- 16 4 4 3
LUSAX
7 nu -
CCJ'IGI[OBaHI/Ive (GYHKIIUU U OTBICKAaHHE YKCTPEMallb 18 4 4 ] 10
HBIX 3HaYCHHH
8 OyHKIMS MHOTHX TIEpEMEHHBIX, €€ MIPeJieN U Hempe- 16 4 4 3
PBIBHOCTh
9 HuddepennnansHoe ucurcaeHne GyHKIIMI MHOTUX 24 3 8 8
MIePEMEHHBIX
Uroro: 144 34 | 34 - 76
Pazgenbl auciuminHbl, U3y4aemsble BO 2 CEMECTpE
KonnuecTBo 4acos
Ne HanmenoBanue pa3nenos AynuTopHas Bre-
pas- paboTa ay.
Bcero
Acia 1 lm!| o pabora
CP
1 2 3 4 5 6 7
10 | ITepBooOpa3Hasi pyHKIUS U HEOTIPEICIICHHBIN HHTE- 30 6 6 i 20
rpai
11 OmnpeneneHHbli nHTErpan PuMana, ero nmpuioxe- 64 16 | 16 i 30
Hus. HecoOCTBEHHBIE MHTETPAIIBI
12 Hucnosele psaabl. beckoHEeUHbIE TPOU3BEACHUS. 28 4 4 - 20
13 O yHKIIMOHAIBHBIE MTOCIEA0BATEIBHOCTH U PSIABI 28 4 4 20
14 CTSHeHHBIe psnsl. Paznoxkenue pyHKIMA B cTENeH- 28 4 4 20
HOM psift
HUroro: 180 34 | 34 - 112

PaB,Z[eJILI JAUCHUIIIIMHEBI, U3y4aCMBIC B 3 CEMCCTPC




KonunuecTBo uyacos
Ne HaumenoBanue pasnenon AyauTopHas Bre-
pas- pabora ayn.
nena Beero pabota
J | 113 | JIP CP
15 | JIBoitHbIE HHTETPAJIBI 19 6 6 - 9
16 TpoliHbie HHTETPAJIBI 17 4 4 - 0
17 | KpuBonuHeliHble HHTErPabl 18 4 4 - 10
18 | IloBepXHOCTHBIC HHTETPAIIBI 18 4 4 - 10
19 | Teopwus nons 18 4 4 10
20 HuTterpanel, 3aBucdiiige ot napameTpa 18 4 4 - 10
21 | Pane1 ®ypwe 17 4 4 - 9
22 | Unterpan ®ypoe 17 4 4 - 9
Hroro: 144 34 | 34 - 76
Bcero: 468 102 | 82 284

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

1 pa3aen MHuoxkecTBa, QyHKIIUH, JIOTHYECKHE CUMBOJIbL. YHC/I0BbIEe MHOKECTBA.

HOHSITI/IG MHO>KCCTBA. Onepaunn HaI MHOXCCTBaMMH. OT06pa)K€HI/Ie MHOXKCECTB. BI/IGKTI/IBHOG nu
oOparHoe otoOpaxenus. lloHarue cnoxxkHOM GYHKIMU. OKBUBAIEHTHOCTb MHOXeCTB. CyeTHble U
HCCUCTHBIC MHOXXECTBA. CBOﬁCTBa CUCTHBIX MHO>XCECTB. MHO)KCCTBa MOIITHOCTHU KOHTI/IHy}/Ma. KBaHTOpI)I,

UMILTHKanus. Buasl TCOPCM. HpaBI/IJ'Ia MopraHa. HecdeTtHOCTH MHOXKECTBA R . Tounsle I'paH YHUCJIOBOT'O

MHO’KECTBA, TEOPEMBI UX CyHIECTBOBaHHsA. CBONCTBO MOJIHOTHI MHOYKECTBA R. IIpomeKyTKH, OKPECTHOCTD
TOYKHU.

2 pasges YucaoBbie MOCI€10BATEILHOCTH M HX NPe/IeJIbl

[TonsiTue yucnoBoil mocienoBaTeNbHOCTH. OrpaHUYEHHbIE W HEOTPAaHUYEHHBbIE, MOHOTOHHBIE
rnocienoBareabHOCTH. Ilpenen mocienoBaTeNbHOCTH, CBOMCTBA CXOMALIMXCS  ITOCJIEI0BATEIbHOCTEH.
Teopema bonbpuano-Beliepmtpacca. Huxkuuil, BepxHuil ipeaensl. DyHaaMeHTaIbHASA OCIEA0BATENbHOCTD.
Kpurepnii Komm.

3 pasznea [lpenen pynkuuun

YucnoBele (YHKIMM OJHOW JAEHCTBUTEIBHONM TNEPEMEHHOM. OjeMeHTapHble (QYHKIUU M HUX
kinaccudukanus. Ilpenen dynkumu no Ieiine u mo Komm, ux skBuBanmeHTHOCTh. Kputepuit Kormm.

OcHoBHBIE TeopeMbl 0 mpeaenax. OgHocTopoHHHE Tpeaensl. [Ipenenst GyHkIMM TpU X —> 40, X =0,

beckoneuno manas u 6eckoHeyHo Oosblias (pyHKUMHU, UX CBA3b. HeonmpeneneHHble BhIpakeHU.

4 pazaea HenpepbiBHBIC (PyHKIHH

[TonsiTue HempepbIBHON (YHKIUMU B TOYKE W Ha MHOXKecTBe. ApupMeTHdYecKue orepanuu Haja
HenpepbIBHBIMU (PYHKIMAMU. Touku pa3pbiBa GYHKIMH M MX Kiaccudukanus. HempepbIBHOCT CI0XKHOM
¢byskun. JlokanbHble CBOMCTBA HeNmpephIBHBIX (GyHKIMI. CBoiicTBa (QyHKIMII HEMPEPHIBHBIX HA OTpE3Ke:
TeopeMbl Beiiepmrpacca, TeopeMbl bonbnana-Komm. PaBHoMepHas HenpepblBHOCTB. Teopema o
MOHOTOHHOCTH U HeNpepbIBHOCTH 0OpaTHOM QyHKuuu. CBoiicTBa MOHOTOHHBIX (hyHKIMH. HempepbIBHOCTH
OCHOBHBIX JIeMeHTapHEIX (ynkmmii. Yucino ©. JIpa 3ameuarenbmbix mpenena. CpaBHeHHE OGeCKOHEYHO
MaJIbIX U OECKOHEYHO OOJIBIIUX ()YHKITHMA.

5 pasaen llpoussoansie u n1udpepenuuaisl. Ilpasuna nupdepeHunpoBanus

Omnpenenenue mpousBogHo. OgHOCTOpOHHME MTpOoU3BoaHbIe. HenpeprlBHOCTE nuddepenuupyemoit
¢ynkuuu. ['eomeTpruecKkuii 1 MEXaHWYECKH CMBICT MPOU3BOAHON. IIpon3BoaHbIE CIO0XKHON U 0OpaTHOM
¢byakuun. [lpaBuna muddepenunpoBanus. Tabmmma mpousBoaHbIX. MHBapuaHTHOCTH (DOPMBI MEPBOTO
middepennmana. [IpousBoausie u auddepeHmaisl BRICIUX MOpaakoB. duddepeHnrpoBanue HEIBHBIX U
HapaMeTPUYECKU 3aJaHHBIX (YHKIUH.

6 pazaesa OcHoBHBIE TeopeMbl 0 TP epeHIUPYeMBbIX QYHKIIUSAX




Teopembr ®epma, Pomns, Jlarpamxka, Komm um JapOy. CneactBus u3 Tteopembl Jlarpamxa:
MOCTOSIHCTBO (DYHKITMH, MMEIOIIEH Ha MHTEpBajJe PaBHYIO HYJIO MPOU3BOIHYIO; YCIOBHUS MOHOTOHHOCTH
(GYHKIIMU Ha HHTEpBaJe; OTCYTCTBUE Yy IPOU3BOAHOMN YCTpaHUMBIX TOYEK pa3pbiBa U TOUYEK pa3pbiBa MEPBOTO
pona. IlpaBuno Jlonuransa. ®opmymna Teitnopa. Pa3nokeHHMe HEKOTOPBIX 3IEMEHTAPHBIX (QYHKIHH 10
dhopmyne Makiopena.

7 pa3nea UcciienoBanue pyHKIMH U OTHICKAHHE IKCTPEMAJIbHbBIX 3HAYEHMIA.

[TonsaTne nokanpHOro 3kcTpeMyma (QyHkuuu. HeoOxomumoe yciaoBHE, AOCTATOYHOE YCIOBHE
JIOKaJIbHOTO 3KCTpemyMma. OrpeneneHne BBIIYKIOW BBepX (BBINYKIOW BHM3) (yHKOMU. JlocTaToyHbIE
YCIIOBMSI BBITYKJIOCTH BBEpX (BBITYKJIOCTH BHU3) GyHKuuu. Onpenenenue Touku neperunda. Heobxonumoe
YCIOBHE€ M JOCTaTOYHOE YCIIOBHE TOYKM nepernba. Acumnrtorel rpaduka ¢ynkuuu. [lonsarue
KPUBOJMHEHHOW acuMnToThl rpaduka ¢yHkuuu. OOmias cxema HCCIeAOBaHUS M IOCTPOEHUs rpaduxa
¢bynkuuu. I'mobanbHbIil SKCTpeMyM (QYHKIMHM Ha OTpe3ke. MeToabl NpUOIMKEHHOTO BBIYMCICHUS KOPHEH
yYpaBHEHHUS.

8 pa3nesn @yHKUUSI MHOTHX NlepeMeHHBIX, ee Npe/aes] 1 HepepbIBHOCTD.

®ynxius M nepemennsix u ee rpapuk. IToBepxHOCTh ypoBHS. Onpenenenue npenena GpyHKIHH 10

I'eitne u o Komu, ux sxkBuBanentHocTh. Kpurtepuii Komm. [Ipenen dynkunun f (X) mpu X > P npenen
¢byHKIMKM TIO AaHHOMY HampasiieHHIo. [loBTopHBIE mpenensl. HempepblBHOCTH (QYHKIMH B TOYKE U Ha
MHOKecTBe. HemnpepbslBHOCTh (YHKIIMM B TOYKE [0 JAHHOMY HalpaBieHuio. JlokanbHble CBOICTBa
HenpepbBHOKH (QyHKIMH. HenpepbBHOCTH ciiokHOUM (yHKImMu. CBoiicTBa (DYHKIMA, HENPEpPHIBHBIX Ha
KOMITIaKTE€ U Ha CBA3HOM MHOKECTBE. PaBHOMEpHasi HENPEPBIBHOCTb.

9 pazaea AuddepenunanbHoe ucuucjieHue PyHKIUH MHOTHX NlepeMeHHbIX.

YacTHble MPOU3BOAHBIE QYHKIMHU B Touke. Onpenenenue tudpdepeHuupyeMocTu GyHKIUN B TOUKE.
I'eomerpuueckuii cmpicn ycnoBust auddepenunpyemocta. Heobxomumoe ycinoBue, JOCTATOUYHBIE YCIOBUS
mudpdepennupyemoct.  JuddepennmpoBanue  cnoxnodt  dyakuuu.  Juddepenuuman  yHkuuu
WHBapUaHTHOCTH (hopMbl mepBoro nuddepennuana. YacTaple npou3BoAHbe U Au(QepeHnnansl BHICIINX
nopskoB. Omnpe/eeHie YaCTHBIX HPOM3BOAHBIX BTOporo u n-ro (N> 2) nopsanaka. OmnpexneneHue n-

kpatHoit  muddepennupyemoctn (N S 2). JloctaTouHOE  YCIIOBHE  JBYKpPaTHOM W N-KpaTHOH
muddepeHupyeMocTy pyHKIMU B TOUKe. Teopema 0 HE3aBUCUMOCTU CMEIIAHHBIX YAaCTHBIX NMPOU3BOIHBIX
ot nopsiaka audpdepenuponanus. Auddepenunan sroporo nopsaka, matpuna I'ecce. Auddepenunan n-ro
nopsiaka. @opmyia Telnopa.

OmnpeneneHue JOKaIbHOTO 3KcTpeMyMma (yHkIMU. Heobxonumoe ycioBue, JOCTaTOYHBIE YCIOBUS
JIOKaJIbHOTO 3KcTpeMyMa. Ciiydail QyHKIUU IBYX T€PEMEHHBIX.

[TonsaTne HesaBHOM (QYHKUMHU ABYX U Oojee MepeMeHHbIX. BbluncieHne YacTHBIX HPOM3BOIHBIX
HEesBHO 3a7aHHOM (QyHKIUU. OcoOble TOYKM MOBEPXHOCTH M IUIOCKOW KpuBoi. dDopMynnpoBKa TEOpeMbl
CYIIECTBOBaHUS HESBHOW (YHKIMUM  HECKOJNBKMX IepeMeHHbIX. HesBHble (yHKIMM, oOIpenenseMble
cucTeMol (YyHKIMOHAJIBHBIX YypaBHEHHH. Teopema cyllecTBOBaHUS U JIU(PEpeHIUpPYyEMOCTH 3TUX
¢bynkuuii. TloHsATHE HE3aBUCUMOCTH M 3aBHUCUMOCTH (QYHKUMH. JloCTaTOYHBIE YCIIOBUS HE3aBHCHMOCTH
¢yHkuil. @yHKIMOHAIbHBIE MATPULIBI U UX TPUIIOKEHHUSL.

[TonsiTue ycnoBHoOro sxcTpeMyma pynkiun. HeoOxoaumoe yciioBue ycioBHOTO sKkcTpeMyma. Metoa
MHOXkUTeNnen Jlarpanxa. @opMynrpoBKa JOCTaTOYHBIX YCIOBUHM YCIOBHOTO SKCTPEMyMa.

Copnepxanue pa3JesioB AUCIUILINHBI, U3y4aEMBIX BO 2-M CEMECTPE

10 pa3pnen IlepBooOpa3Hast GyHKIMA U HeoNpPeAeTCHHbI HHTErpaJl

[Tonstue mnepBooOpasHoi ¢yHkuuu. OOmMNA BUA NEpBOOOPa3HON Ui JaHHOH (QYHKIUH.
Heonpenenennslii nunTerpan, ero cpoiictsa. Tabmuna uHTerpangoB. HTerpupoBaHue MOJACTAHOBKOW U IO
yacTsaM. PaznoxeHne npaBUIbHON paliMOHAIBLHON IpoOu Ha cyMMYy MpocTedmux npobeil. MuTerpupoBanue
paloHaIbHBIX IpOOeil, HEKOTOPHIX TPUTOHOMETPUUYECKUX U UPPALMOHATIBHBIX BBIPAXKECHU.

11 pa3nes OnpenesieHHblil HHTerpaa Pumana, ero npuio:keHusi, HecoOCTBEHHbIEC HHTErPaJIbl

Omnpenenenue naTerpupyemMoctu pyHkuuu no Pumany u unrerpana Pumana. Heobxoaumoe yciosue
uHTerpupyemMoctd (Qynkuun no Pumany. Cymmbr [lapOy, ux cBoiictBa. Jlemma JlapOy. Kputepmii
uHTerpupyemMoct (pynknuu mo Pumany. Kiaccel mHTerpupyeMbix (ynkiuii. CBOMCTBA ONpEACICHHOTO
uHTerpana. Teopemsl 0 cpeqHeM 3HaueHUH. OlpenereHre UHTerpajga ¢ MepeEMEHHBIM BEPXHHUM MPEAEIIOM,
€ro HeNnpepelBHOCTh M AupdepeHunpyeMocTh Kak (QYHKUUMM BepxHero npezaena. CyliecTBoBaHUE
nepBooOpaszHoil s HenpepblBHOM GyHkunu. @opmyna HeioTona-Jleitbnuna. Berarcinenue onpeaeaeHHOro
WHTETpajla 3aMEHOW NMEPEMEHHOM U 10 YaCTsIM.



[TonsiTe KBampupyeMoOCTH IUTOMAAM IUIOCKON (urypsl. Kpurtepuit kBagpupyemoctu. CBOWMCTBa
KkBagpupyembix ¢uryp. Ilonstue kyboupyemoctn u obObema Tena. Kpurepuii kybupyemoctu. CBoiicTBa
KyOupyemsbIx Tesl. Bblumcienue miomanedl Mmiaockux (uUryp, JUIMH KPHUBBIX, OOBEMOB Tell, IUIOMIAJEH
MOBEPXHOCTEH BpalleHus. Berancienne paboThl MEpEeMEHHON CHIIBI, JJIMHBI IYTH U Apyrue (usmueckue
3agaun. HecoOcTBeHHBIE MHTErpajbl Ha HOJYHNPSIMOM M Ha BCEH UYMCIIOBOM MPSIMOH; MX CXOAMMOCTb U
pacxogumocTb. Kputepuit Komm cxogumoctu 3T0oro HecoOCTBeHHOro MHTerpaia. IIpu3Haku cpaBHEHUS.
HecoGcTBeHHbIE HMHTErpajibl OT HEOIPaHUYEHHBIX (DyHKIMH. AOCOMIOTHAsE M YCIOBHAs CXOJUMOCTb.
[Tpusnaku cpaBHeHus. [71aBHBIE 3HAYEHUS HECOOCTBEHHBIX HHTErpajioB. IlpuOinmkeHHOE BbIUMCIICHUE
uHTerpanos Pumana.

12 pa3nes Uucnossle psabl. beckoHeuHble Mpon3BeaeHUs.

[TonsiTre uncnoBoro psna. CxoquMOCTb U pacXOAUMOCTb, cymMMa pana. IIpocreiimue cBoiicTsa psaaa.
Kpurepnii Komm. Heo6xoaumpiii mpru3HaK CXOOUMOCTH. YHCIIOBBIE PAIBI ¢ HEOTPULATEIFHBIMU YJICHAMHU.
Heo6xoaumoe u ocratoynoe ycinoBue cxonumoctu Ilpusnaku cpaBuenus. Ilpusnaku /lanam6epa u Komm.
WuTterpanbublil npusHak. 3eta - pynkuus Pumana.

AOConoTHas M YCJIOBHAsl CXOJUMOCTb MPOU3BOJIBHBIX PsiioB. CBONCTBA aOCOJIOTHO CXOASILIUXCS
psanoB. Ilpusnaku AbGena u dupuxie. Pan Jleli6Huna, ero. cxogumocts. OneHka ocraTka psijaa JleiiOHuna.
ITpousBenenue psanoB. Teopema MepreHca. O00O0IIEHHBIE METOIbI CYMMHUPOBAHUS PACXOASALIMXCS PSIIOB.
[lonsiTue OECKOHEUHOro MPOMU3BEACHMS, €ro CcXoAMMOCTb. HeobOxoaumoe ycioBHE CXOAMMOCTH
0ECKOHEYHOIro NMpou3BeJeHUs. [|BOWHBIE U MOBTOPHBIE PAIbl, CXOAUMOCTh. CBS3b MEXAY CXOAMMOCTBIO
JBOMHOTO M IOBTOPHOrO psnoB. Kpurepuili cXoAUMOCTH ABOMHOIO pslla C HEOTPULATEIbHBIMYU YICHAMMU.
AGcoitoTHAs CXOIUMOCTh IBOMHOTO psiaa. JlocTaTOUHBIN NPU3HAK CXOJIUMOCTH JBOMHOTIO psijia

13 pa3znes @yHKIMOHAJIBHBIE I0CJI€10BATEJIbHOCTH U PSA/bI

[Tonsatne (yHKIMOHAIBHOW IOCIEAOBATENbHOCTH U (pyHKIMOHAIBHOrO psAga. CxoauMocTb
(GYHKIMOHATBLHON TOCIIE0BATENILHOCTH (psa) B TOYKE M Ha MHOXKecTBe. PaBHOMEpHast CXOIUMOCTh Ha
MHOkecTBe. Kpurepuit Komm paBHOMepHOHl cxonumocTd mnocnenoBatesnbHocTd  (pana). Ilpusnak
Beiiepmrpacca.

14 pasgen CreneHHble psiibl, pa3JioskeHue QyHKUMHA B CTENIEHHOM P,

CreneHHOM psig U 00JaCTh €ro CXOAMMOCTH. Paguyc m MHTEpBald CXOAMMOCTH CTEIIEHHOrO psja.
HenpepelBHOCTE  CyMMBI  CTENEHHOro  pspa.  IlouneHHoe  MHTETPUpOBAaHWME M TOWIEHHOE
g depeHIIMpOBaHNE CTEIEHHOTO Psija.

Paznoxenue ¢yHKuuMM B cTeneHHOM psa. HeoOxomumble  AOCTaTOUHBIE YCIOBUS PA3NIOKEHHS
¢byHknuu B creneHHoW psa. Psag Teinopa. PasnokeHne HEKOTOPBIX 3JI€MEHTapHBIX (PYHKIUH B psf
Tennopa.

15 pa3pen /IBoiiHbIe HHTErPaJIbl

Kpurepuii kBagpupyemoctu miockoi obnactu D. 3amaua 06 oObeMe IMIMHAPHUUYECKOTO Tena.
OOmiee ompeneneHue JBOMHOro uHTerpasa. OCHOBHBIE CBOMCTBA JBOMHOro HHTerpana. I[loBTOpHBIN
MHTETpaJl U €ro BbIUMCIICHHE. BpIUnCieHne JBOMHOIO HHTErpala ¢ IOMOILBIO IIOBTOPHOTO.

Orobpaxenue obmactu G miockocth O'uv  Ha obnacte D mmockoctu Oxy B Touke (u, V).
KpuBonuneiinsle koopauHatel. SIkoOnan oroOpaxenus obnactu G Ha obGnacte D u ero reomerpuueckuii
cMmpicil. Teopema O 3aMeHe NEPEMEHHBIX B JBOMHOM HWHTerpane. J[BOMHOW HHTErpall B IOJSPHBIX
KOOpJAUHAaTaXx.

16 pa3nen TpoiiHbie HMHTErPaJibl

3ajaya O Macce MNPOCTPAHCTBEHHOro Ttena. OmpeneneHUWe M CBOWCTBA TPOMHOIO HHTErpaa.
Brrunciienne TpOMHOrO MHTErpajga ¢ MOMOIIbI0 MOBTOPHOIO0. Teopema 0 3aMEHE MEPEMEHHBIX B TPOMHOM
uHTerpase. Beruucnenue TpoitHOro HHTerpaia B IUIMHIPUYECKUX U C(hepUIECKUX KOOpIUHATAX.

17 pa3znen KpuBosiuHeiiHbIe HHTErPaJibl

[ToHsiTHE KPUBOJMHENHBIX UHTETPATIOB 1-r0 U 2-T0 poja. Y ciI0BHs CyIIECTBOBAHMS KPUBOJINHENHBIX
MHTErpanoB U (GopMyIibl UX BblunciaeHus. CBOMCTBAa KPUBOIMHEHHBIX MHTETPAJIOB. Y CIOBUS HE3aBUCUMOCTH
KPUBOJMHEHHOT0 MHTErpasia OT GOopMbl YT MHTErpupoBaHus. [IpunokeHuss KpUBOJIMHEHHBIX UHTETPAIOB
1-ro u 2-ro pona.

@u3nyecKkue NPUIOKEHUS KPUBOJMHEHHBIX HMHTErpajoB. BBIYMCIEHUE CTATUYECKUX MOMEHTOB,
MOMEHTOB UHEPLIUX U KOOPAUHAT LEHTPA TAKECTH KPUBOH.

18 pasnes IloBepXHOCTHBIE HHTEIPAJIbI

[Tonsitne moBepxHocTH. CrmocoOBl 3amaHMsi TIOBEPXHOCTH. [Jajka TOBEPXHOCTh. YpaBHEHHUE
KacaTelbHON IUIOCKOCTH B TOYKEe. Bekrop HopManu K noBepxHOCTU. IIoHATHE CTOPOHBI IOBEPXHOCTH.



[Inomane MOBEPXHOCTHM M €€ BBIYUCICHHE. YCIIOBHS CYIIECTBOBAHMS IOBEPXHOCTHBIX HWHTETPATIOB M
(bopMyIIBI MX BBIYHCICHHUS.

®u3nyecKkue MPUIOKEHNUS NOBEPXHOCTHBIX HMHTETPANOB. BBIUKMCIIEHHE CTaTUYECKUX MOMEHTOB,
MOMEHTOB UHEPLIUY U KOOPAMHAT LIEHTPA TSHKECTU TOBEPXHOCTH.

19 pasnen Teopus nmoJist

CkangapHoe nosne. JIunuu u noBepxHocTH ypoBHs. [Ipon3BoHas CKalIsipHOTO MOJIs 10 HAIIPABJIECHHUIO.
['panueHT cKaJIIpHOTO MOJIS U €Tr0 CBOMCTBA.

Bekroproe mnoise. BekrtopHbeie nuHMU. [IOTOK BEKTOPHOrO IO Yepe3 IOBEPXHOCTb M €ro
Boiuncienne. @opmyna I'puna. Teopema Octporpaackoro — ['aycca. [[uBepreHius BEKTOPHOTO MOJIA.
Hupkynsauus BekropHoro noisi. Porop BektopHoro noist. @opmyna Ctokca.

20 pa3aea UHTerpaJbl, 3aBucsiye oT napamMerpa

CoOcTBeHHBIE MHTETPANIbl, 3aBUCALINE OT MapaMerpa. HempepbIBHOCTh MHTErpasia Mo mnapamMmerpy.
WuTerpupoBanre HHTErpalioB, 3aBUCALIUX OT napameTpa. JuddepenunpoBanre nHTErpanoB, 3aBUCAILIUX OT
rapamerpa.

HecoOcTBeHHbIE MHTETpalIbl, 3aBUCSIINE OT Mapamerpa. PaBHOMepHas CXOAMMOCTh HECOOCTBEHHBIX
HMHTETPAJIOB, 3aBUCIIIMX OT mapamerpa. [Ipusnaku Beiiepmrpacca u Jlupuxiie paBHOMEPHON CXOIMMOCTH
unterpana. Kputepuit Komu paBHOMepHO#l cxomumoctu wuHTerpana. [JuddepenuupoBanue u
MHTErPUPOBAHUE 110 TapaMETPy HECOOCTBEHHBIX UHTETPAJIOB.

Wurerpainel Diinepa.

21 paszpaen Psabl m nnterpan ®@ypobe

OpToHOpMUpPOBaHHbIE CHCTeMbl U oOmme psasl DOypbe. Psaapl Oyppe M0 TPUTOHOMETPUYECKOM
cucreme. Teopema O paBHOMEPHOH CXOAMMOCTH TPUTOHOMETPUYECKOro psna. JlocTaTodyHble NMPU3HAKU
CXOAMMOCTH  TpuroHomerpudeckux psagoB Dypee. duddepeHuupoBanue U  HUHTETPUPOBAHUE
TpuroHomerpuueckux panoB dypoe. PaznoxkeHune ¢QyHKIUN B TpuroHomerpuueckue psaasl Dypbe Ha
orpeske ([-m, mt] ([-1, 1]). Pa3znoxenue ueTHbIX U HeueTHBIX (QyHKIUH. Pa3znoxenue Gpynkuuii B paasl Oypbe
10 CMHycaM U KocuHycaM. [Ipumenenne psnos Oypse.

Omnpenenenue unrerpana Oypre. [Ipencrasnenne ¢pynkiuu nnrerpaiom Oypee. Unrerpan Oypne B
Clly4ae YETHBIX U HEYETHBIX (PYHKIUH.

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPDI)

[IpakTuueckue 3auaTus (ceMUHaphl) B 1 cemectpe

Ne Ne Tema Kon-Bo
3aHATUS | pa3zena 4acoB
1 2 3 4
1 1 MHoxecTBa, (YHKIHMM, JIOTHUYECKHE CHUMBOJBL. YHCIOBBIE 2
MHOXECTBA.
2-3 2 Uncnoble NOC/IeI0BATEIbHOCTH M UX TTPEACIIbI 4
4-5 3 [Mpenen byHKIMN 4
6 4 HenpepriBHble G yHKIIUT 2
7 5 IIpousBonHbIe U muddepeHnmabl. ITpaBuiia 2
nuddepeHIpoBaHms.
8-9 6 OcHoBHBIE TeOpeMbl 0 Tu(PepeHIIMPYEMbIX PYHKIUAX 4
10-11 7 UccnenoBanne (QyHKIMM UM OThICKAHHE 3KCTPEMaNIbHBIX 4
3HAYCHUI
12-13 8 OYHKIMS MHOTHX TIEPEMEHHBIX, €€ Mpeied U HEPEPhIBHOCTh 4
14 9 Yactuele npousBojanble. [luddepeHunpyeMocTb (GYHKIHH B 2
touke Juddepenunan Pyaxaun. YacTHble NPOU3BOJAHBIE H
nuddepeHIaIbl BEICIIMX MOPSIIKOB
15 9 JlokanbHbIl SKcTpeMyM ¢yHkuuud. Heobxoaumoe ycioBwue, 2
JIOCTaTOYHOE YCJIOBHE JIOKATBHOTO SKCTPEMyMa
16 9 [lonatue HesaBHOM (QYHKIMM JBYX M OoJjiee IEPEeMEHHBIX. 2
Bbluncnenne 4acTHBIX HPOU3BOAHBIX HESIBHO 3aJaHHOM (DYHKIUH.
TeopemMa O CyIIeCTBOBAHMU HESIBHOM (PYHKIMH T-TIepEMEHHBIX.




Ne
3aHATUSA

Ne
paszzerna

Tema

Kom-Bo
4acoB

1

2

3

HesiBuble ¢GyHKIMU, ompenenseMble CHUCTEMON (YHKIIMOHAIBHBIX
ypaBHeHUH. JloCcTaTOUYHbIE YCIOBHS HE3aBUCUMOCTH (DYHKIIMH

17

[lonarue ycnoBHoro skcrpemyma ¢(ynkuuu. Heobxonumoe
ycioBue.  Meronx  mHoxurened  Jlarpamwxka.  DopmyinupoBKa
JIOCTaTOYHBIX YCJIOBUI YCIIOBHOT'O 3KCTpEMyMa.

HUroro:

34

[IpakTuueckue 3aHsATHS (CEMUHAPBI) BO 2 CEMECTPE

Ne
3aHATUSA

Ne
paszjerna

Tema

Koi-Bo
qacoB

1

2

3

1-3

10

[TepBooOpasHas GpyHKIMS U HEONpeAeICHHBIA HHTErpall

45

11

OmpenenenHpli  uHTErpan Pumana, ero  mnpuiioKeHHS.
HecoOcTBeHHBIE HHTETPAJIBI

16

12

[lonstue uncnoBoro psaga. CxoauMoCTb, pacXxoJUMOCTh psfa,
cymma psna. [Ipocreiimue cBoiicTBa psaa. HeoOxomumelid mpusHaK
CXOAUMOCTH. Kpurepuii Komm. Yucnossie pAnbl c
HEOTpUIATeNIbHBIMH WiieHaMu. HeoOxoimMoe 1 I0CTaTOYHOE YCIIOBUS
cxonumoctu. [lpusnaku cpaBuenus. [lpusznaku Jlanmambepa u Komu.
WHTerpajibHbIi IPU3HAK

12

AOCOI0THAs M YCJIOBHAs CXOJUMOCTb IPOM3BOJIBHBIX PSIOB.
CpoiictBa abconoTHO-cxoasmuxcss paaoB. Ilpusnaku Abens u
Hupuxine. Psn JleliOnuna, ero cxogummoctb. OlieHKa OcTaTka psijia
Jleiibnuua. Ilpoussenenue psnos. Teopema MepTeHca.

13-14

PaBromepHas CXOAUMOCTh (yHKIIMOHATIBHOU
nocjenoBaTeNnbHOCTH (psga) Ha MHOXkecTBe. [Ipu3Hak Beiliepmirpacca
O6nacth, paguyc, HHTEPBAI CXOJAMMOCTH CTEIEHHOTO  psJa.
[Tounennoe nuddepeHIUpoBaHNE W HMHTETPUPOBAHUE CTENEHHBIX
psnoB Pasnoxenue pynkuuil B psin Teitsopa

Hroro:

34

[TpakTyeckue 3aHATHS (CEMHUHApHI) B 3 cemecTpe

No

3aHATUA

No
paszena

Tema

Kox-Bo
4acoB

1

2

3

1

15

[loBTOpHBIM HMHTETpaJl M €ro BbIUKCICHUE. Bpruucienue
JIBOMHOIO MHTErpajia ¢ MOMOLIBIO MOBTOPHOrO J[BOWMHON MHTErpasl B
MOJISIPHBIX KOOpJIMHATAX

16

Beluncienue TPOWHOrO MHTErpajia ¢ IMOMOIIBIO ITOBTOPHOTO
TpoitHo# MHTEerpasl B HWIMHJIPHYECKUX U cpepuiecKrX KOOpAMHATAX

17

Brruncnenme KpuBOJIMHEHHBIX UHTETPAIOB 1-r0 1
2-T0 poja

18

IInomane MMOBCPXHOCTU M €C BBIYUCIICHUC. Brruncienue

ITOBEPXHOCTHBIX HHTErpaJIoB 1-ro u 2-ro pona

19

JIuauu ¥ moBepxXHOCTU YpoBHA. lIpom3BomHas CKaIApHOIO
IOJII 10 HanpasiieHuto. ['pagueHT ckamsgpHOro nois. BekTtopHsle
nuHuU. [luBepre’uus u poTop BEKTOPHOTIO I0J1s. BbruKciieHne noToKa
BEKTOPHOI'0 IOJISL Yepe3 NOBEPXHOCTh. LIMPKyIsysi BEKTOPHOTO MOJIS

20

WnterpupoBanue u  auddepeHurpoBanne  CcoOCTBEHHBIX
WHTETpajoB, 3aBUcCsIIMX OT mnapamerpa Ilpusnak BelepmTpacca

10



3aHATUA pasaciia qaCOB

No Tema Kom-Bo

1 2 3 4

paBHOMEpHOHM cxoaumoctu wuHTerpana. JuddepenuupoBanue u
MHTEIPHPOBAaHHE HECOOCTBEHHBIX HHTETPAJIOB I10 MTApaMETPy

7 121 Paznoxenne QpyHKIMiA B TpUroHOMEeTpHUecKue paasl Pypbe Ha 4
[-m, ] ([-1, 1]). Pa3nokeHnne 4eTHBIX M HEYCTHBIX (DYHKIHH B PSIbI
@ypoe. Paznoxenue ¢yHknuii B psael Pypbe MO0 CUHYcCaM H

KOCHHYCaM
8 |21 [IpencraBnenne ¢ynkuuii uHTerpaiom Dypre. HMuTerpan 4
@ypbe AJisl YeTHBIX U HEYETHBIX (DYHKIHN
HWroro: 34
Bcero 102

5 Y4yeOHO-MeTOaAMYECKOEe 00ecIeueHue TUCIUIINHbI

5.1 OcHoBHAas TUTEpPATYypa

Kyopssuyes, JI. J[. Kpamkuii kypc mamemamuueckozo ananusa [Texcm] : yuebHux ons 8y308 / JI.
. Kyopsasyes .- 3-e u30., nepepa6. - M. : @usmamaum, 2008 - ISBN 978-5-9221-0183-7.
T. 1 : Jlugpghepenyuanvroe u unmezpanvruoe ucuucienus yHkyuii 00Hou nepemernou. Psaowl. - 2008.
- 400 ¢ - ISBN 978-5-9221-0184-4. - Ilpeom.  ykas.: C. 395-399.
T. 2 : Jlupgpepenyuanvroe u unmeepaibHoe ucuucieHus GyHKyull MHo2ux nepemennuix. I apmonuye-
ckuti ananuz. - 2008. - 424 ¢. - ISBN 978-5-9221-0185-1. - Ilpeom. yka3.: c. 420-424

Bunoepaoosa, U. A. 3a0auu u ynpasxcrenus no mamemamuyeckomy anausy [Texcm] : yueb. no-
cobue ons 8y306 / U. A. Bunoepaoosa, C. H. Onexnux, B. A. Cadosnuuuii . - 3-e u30., ucnp. - M. :
lpoga, 2001. - (Beicwee obpazosanue: Cogpemennusviii yueonux). - ISBN 5-7107-4296-1
Y. 1: Huppepenyuanvnoe u unmezpanvroe ucuucienue. - , 2001. - 725 c¢. : un - ISBN 5-7107-4294-
5.

Bunoepaoosa, U. A. 3aoauu u ynpasxcuenusi no mamemamuyeckomy ananusy [Texcm] : yueo.
nocobue ons 8y306 / U. A. Bunoepaoosa, C. H. Onexnuk, B. A. Cadosnuuuii . - 3-e u30., ucnp. - M. :
Jpogpa, 2001. - (Bvicwee obpazosanue: Cogpemennniii yueonux).. - ISBN 5-7107-4296-1

Y. 2 Psaovl, necobcmeennvle unmezpansl, psovl QPypwe, npeodbpasosanue Pypve. -, 2001. - 712 ¢c. :
un - ISBN 5-7107-4295-3.

5.2 JlonoJIHMTEIbHAA JIUTEPaTypa

. HlunaueB B.C. Matemarudeckuii ananus. Teopus u npaktuka: yuebHoe nocodue / B.C. Illuna-
4eB.-3-¢ n3a.-M.:HHUIL] NHOPA -M, 2015.- 351 C.- Pexnm
nocryma:http://znanium.com/bookread2.php?book=469727.

Kpartkuit kypc maremarnueckoro ananuza. T. 1. ludbdepernuanpHoe u HHTErpaaIbHOE UCUUCITE-
Husg GyHKOUA onmHOW mnepemeHHOW. Psgwl: YueObnuk / Kympssues JILJ., - 4-e wusnm. -
M..OU3MATIJINUT, 2015. - 444 C.: ISBN 978-5-9221-1585-8
http://znanium.com/catalog.php?bookinfo=854332
. Byepos, A.C. Jugpghepenyuanvrnoe u unmeepanvroe ucuucienue [Texcm]: yuebnuk ons eyzos / A.C.
byzpos, C.M. Hukonvckuii. — 3-e uzo, ucnp. —M.: Hayka, 1988. — 431 c. :un.

. Byepos, A.C. Jugpgpepenyuanvuvie ypasuenus. Kpamnvie unmeepanvi. Psiovi. @yHkyuu KomMniekcHo-
20 nepemennoeo. [Texcm]: yueonux ons ey3o8 / A.C. Byepos, C.M. Huxonvckuii. — 2-e u30., nepe-
pab., oon. — M.: Hayka, 1985. — 464 c.: un.

. Bacunezo, H. Il Psaower [Onexmponusiii pecypc| : yueb. nocooue / M. Il. Bacuneco;, M-60
obpaszosanus u nayku Poc. @edepayuu, Pedep. azenmcmeo no obpaszosanuio, loc. obpazosam.
yupesicoeHue svicui. npog. oopazosanusn "Openodype. coc. yu-m", Kag. npuxnao. mamemamuxu. -
Onexmpon. mexcmosvie oan. (1 ¢haiin: 876.79 K6). - Openbype : IOY OI'Y, 2004. - 3aen. ¢ mum.
okpana. -Adobe Acrobat Reader 5.0  M30anue na op. nocumene [Texcm]
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http://znanium.com/catalog.php?bookinfo=854332

6. [emuoosuu, B.Il. 3a0auu u ynpasdxcueHus no mamemamuyeckomy auaiusy OJsi 6my308. yueo.
nocobue o1 6my308 / noo peo. b. I1. Jlemuoosuua . - M. : ACT ; Baaoumup : BKT, 2008. - 496 c.

1. 3ybosa, U. K. Hccnedosanue gpynxyuti memooamu oughghepenyuanvio2o ucuucienus [Inex-
mponHwll pecypc] : memoo. ykazanus / . K. 3y6osa, O. B. Ocmpas, M-60 obpazosanus Poc. @ede-
payuu, I'oc. obpazosam. yupesicoeHue svicud. npo@. oopazosarnus "Openobype. coc. yn-m", Kag.
mam. ananuza. - dnekmpon. mexcmosvie 0an. (1 ¢gaiin: 0.49 Mo). - Openoype : TOY OI'Y, 2003. -
24 c. - 3azen. ¢ mum. sxpana. -Adobe Acrobat Reader 4.0

8. 3ybosa, U. K. Beeoenue 6 mamemamuueckuii ananuz [Onexmpounsiii pecypc] : yueb. nocobue /
U. K. 3yb06a, O. B. Ocmpas; M-60 obpazosanus u nayku Poc. @edepayuu, Pedep. acenmcmao no
obpazosanuio, I'oc. obpazosam. yupesicoenue gvicut. npog. obpazosanus "Opendype. 2oc. yu-m". -
Dnexkmpon. mexcmosvie oan. (1 gatin: 0.85 M6). - Openbype : OI'Y, 2006. - 117 c. -Adobe Acrobat
Reader 5.0 - ISBN 5-7410-0602-7  OcHosvl mamemamuueckoeo ananusza (mooyaw "Heonpeodenen-
Holll unmezpan") [Onekmponnulil pecypc] : yuebrHoe nocobue 05 06yuawuxcs no oopazosamelv-
HOU npocpamme vlcuie2o 0opazosanus no Hanpasienuio noocomosku 02.03.02 @ynoamenmanvrasn
unghopmamuxa u ungopmayuortvle mexrnonoeuu / [U. K. 3ybosa u op.],; M-60 obpazosarnus u nayku
Poc. @edepayuu, @eoep. coc. 6100xcem. obpazosam. yupescoeHue svicui. oopazosanus "Openoype.
eoc. yu-m". - Dnexmpon. mexcmosuvle oau. (1 gatin: 1.98 Mb6). - Openoype : OI'Y, 2017. - 119 c. -
3aen. ¢ mum. sxpana. -Adobe Acrobat Reader 6.0 - ISBN 978-5-7410-1794-4.

9. 3yb6osa, U. K. Hugdepenyuanvroe ucuucnenue yHkyuu 00HOU nepemenHotl [In1eKmpoHHblil pe-
cypc] : yuebHoe nocobue 0Jisi CmyO0eHmos 6cex CneyuaibHoOCmell, 00y4aroumuxcs no npoepammam
svicute2o npogeccuonanvrozo oobpasosanus / . K. 3y606a,0. B. Ocmpas; M-6o obpazosanus u
nayku Poc. @edepayuu, Dedep. acenmcmeo no oopazosanuto, I'oc. obpazosam. yupexicoeHue 8viCul.
npog. oopazosanus "Openbype. coc. yu-m". - Dnekmpon. mexcmogvie oau. (1 gaiin: 1.04 Mb). -
Openbype : TOY OI'Y, 2009. - 132 c. - 3aen. ¢ mum. sxkpana. -Adobe Acrobat Reader 6.0 - ISBN
978-5-7410-0926-0

10. OcHosvr mamemamuueckozo ananuza (Mooyas "OyuKyuu HeckorbKux nepemennsix”) [Onexmponnuiii
pecypc] : camoyuumens / U. K. 3ybosa [u Op.]; M-60 obpazosanus u nayku Poc. @edepayuu, Ioc.
obpaszosam. yupexcoenue svicul. npog. oopazosanus "Openbdype. eoc. yn-m". - dnekmpon. mexcmo-
gvle Oan. (1 gpatin: 0.71 M6). - M. : TOY OI'Y, 2011. - 111 c. - 3aen. ¢ mum. sxpana. -Adobe Acrobat
Reader 6.0 - ISBN 978-5-7689-0273-5

11. Ocnoevt mamemamuueckozo ananuza (Mooyav "Onpedenennviii unmezpan u HecoocmeenHvle uHme-
epanvl") [Onexmponnsiii pecypc] : yuebHoe nocodue 0151 00y4aruuxcs no 00pazoeameibHol Npo-
epamme gvicuie2o obpazosanus no Hanpasienuto noocomosku 02.03.02 @ynoamenmanvuas uHgop-
mamuxa u unghopmayuonnvie mexrnonoeuu / [U. K. 3ybosa u op.J; M-6o obpazosanus u nayxu Poc.
Deoepayuu, Peoep. 2oc. biodxcem. obpazoeam. yupedxicoerue gvicul. oopasosanus "Openbype. 2oc.
yHu-m". - Dnexkmpon. mexcmosvie oan. (1 gaiin: 2.09 M6). - Openbype : OI'Y, 2017. - 129 c. - 3aen. ¢
mum. skpana. -Adobe Acrobat Reader 6.0 - ISBN 978-5-7410-1851-4.

12. Kum, B.C. Kypc mamemamuueckozo ananusa [Texcm] : yue6. nocooue ons 6y3o6 / B. C. Kum. -
Openoype : OI'Y, 2006. - 220 c.: un. - bubauoep.: c. 219. - ISBN 5-7410-0011-8.

13. Kprourosa, HU.B. Psovl u npeobpazosanus @ypve [Dnekmponnvlil pecypc]: memod.ykazanus /H.B.
Kprouxosa, M-60 obpazosanus u nayku Poc. @edepayuu, I'oc. obpazosam. Yupedsicoerue 8vicul.
npogh. Obpazosanusn « Openbypeckuil 20Cy0apcmeeHHblil YHUgepcumemy, Kagh).mam. aHaiusd. —
Openoype: I'OY OI'Y. — 2011.

5.3 llepuoauyeckue u3IaHUs

He ucnonb3yrores.

5.4 UnTepHeT-pecypchbl

https://www.coursera.org/ - «Coursera» - caifT, TpeagaracT OHJIANH-KYPChl OT BEAYIIUX YHUBEPCH-
TETOB M OpraHu3aiuii. B mporpaMmy KypcoB BXOIST 3aJaHusi, BUACOICKIMH U (Hopymbl oOCyxaeHuii. [1o
MIPOXOXKICHUH Kypca 3a HeOOJIbIIYIO TUIATY MOKHO TOJIYYHUTh 3JICKTPOHHBIN CEPTUDHUKAT.
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https://openedu.ru/ - «OtkpeiToe 0Opa3oBaHHE» - COBpEMEHHas oOpa3oBaTeiabHas IutaThopma,
npejIararonas OHJIalH-KypChl 0 0a30BBIM JUCITUILIHHAM, H3y4aeMbIM B POCCHICKUX YHUBEPCHTETAX.

https://universarium.org/ - «YHuBepcapuym» - CeT€Bas MEXYHHBEPCUTETCKAs ILIOMIAIKA
o0ecreunBaroIas SHIUKIONESINYSCKYI0 TPEeanpo(UIbHYI0 TOATOTOBKY H IIeJieBoe MPO(UIbHOE 00yUYCHHE
KOHEYHBIX MOTpeOuTENei 00pa3oBaTeIbHOM YCIyTH.

https://www.edx.org/ - «EdX» - coBmecTHbIit mpoekT ["apBapackoro yHuBepcutera U MaccadyceT-
ckoro wHCTHTyTa TexHoioruu (MIT) B oGiactu AMCTaHIIMOHHOTO oOpa3oBanus. OOpa3zoBare/ibHas IUIAT-
dopma mpeaycMaTpuBacT Buaeo3anaTHs, Bcrpoennsle Kommanus Koncysaprant ITmoc. — DiIeKTpoH. aaH. —
Mockaa, [1992— 2017]. — Pexxum moctyma : B nmokansHoi cetr OI'Y \\fileserverI\\CONSULT\cons.exe

5.5 IIporpammHoe obecmnedyeHue, nMpogeccHOHAIbHbIC 0a3bl JaHHBIX M HMHG(OPMAIUMOHHBIE
CIIPABOYHbIE CHCTEMBbI COBPEMEHHbIX HH(POPMALIMOHHBIX TEXHOJIOIHii

1. Onepaunonnas cucrema PEJ[ OC

2. IMaker oducHbix npunokenuii LibreOffice

3. IlporpaMmHast cuctema JJisi OpraHu3aliy Buaeo-koHpepenn-csa3u Webinar.ru

4. ABTOMaTH3UpPOBaHHAs MHTEpaKTHUBHAs cucTema cereBoro tectupoBanus - AUCCT (3apeructpu-
poBana B POCIIATEHT, CBuuerenbctBO O TOCyIapCTBEHHOM pErucTpaluu mnporpammsl s OBM
Ne2011610456, npaBoobnanarens — OpeHOYprckuii TOCyJapCTBEHHBIN YHHBEPCUTET), PEXHUM JOCTyMHa -
http://aist.osu.ru

5.6 Meroanyeckue yKazaHus K NPAKTHYECKUM 3aHATHAM

1. Kum B.C. COopHuK 3a1a4 1 TUIIOBOTO pacyeTa 1o teme «OrpeieneHHble HHTErpaibh».

2. Bacwuero W.I1. Psupr. Yue6.mocooue st By3oB. OperOypr: OI'Y, 2006. -117c.

3. Tamyxuna O. A., Kynum H. B. Ilpenen u HenpepbIBHOCTh (GYHKIIUU O1HOM niepeMeHnHoi. COop-
HUK 33JIaHUH JIJIs1 IPOBEICHHMSI MPAKTUICCKUX 3aHATUN: MeTonudeckue ykazanus. Openoypr OI'Y, 2016-61c.

4. TlactyxoB . U., Kynmum H. B. Dnementsl Teopun nosus: yuebnoe nocodue. Opendypr: OI'Y,
2016-91c.

5. MacryxoB A. U., Kymum H. B. UnTerpanbHoe ucuucienne GyHKIUN OAHON MepeMeHHOH (He-
onpeeleHHbIN nHTerpa): yaueonoe nocooue. Opendypr OI'Y, 2017-100c.

6. T'amoma H. A., Kynmumt H. B., Ciupunonosa E. B., Tomuna U. I1. Auddepenunansuoe u nunTe-
rpajbHOE UCUHCICHUE (PYHKIIMH MHOTUX MepeMEHHBbIX: yueOHoe nocodue. Opendypr OI'Y, 2018-118c.

7. Tamona H. A., Kynumt H. B., ludpdepenunansnoe ncuncienre GyHKIUN MHOTUX T€PEMEHHBIX:
Meroandeckue ykazanus. OpenOypr OI'Y, 2018-49c.

8. T'amona H. A., Kymum H. B., MHTerpansHoe ucurcienne GyHKIMM MHOTUX NTEPEMEHHBIX: METO-
nnaeckue ykazanusa. OpenOypr OI'Y, 2018-74c.

6 MaTepuajibHO-TeXHHYECKOe ol0ecnedeHne JUCHUIINHBI

VY4eOHble aynIuTOpUU NJsl MPOBENEHUS 3aHATUH JIEKUMOHHOTO THWIIA, CEMUHAPCKOTo THMA, AJS
IIPOBEJIEHUS TPYIIIOBBIX M HWHAMBHUAYAIBHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJS M NPOMEXKYTOYHOU
aTTeCTaluu.

AyIUTOpUM OCHAILEHBI KOMIUIEKTaMH YYEeHUYECKON MeOeH, TEXHUUECKUMH CPEICTBaMHU O0yUeHHUS,
CITy>KalllUMU /1715l IPeJICTaBlIeHNs yueOHO! nH(pOopMaluu 60IbIION ayAUTOPHH.

[Tomemienue 1Is1 caMOCTOSITENLHON pabOThl 00yYarOIMXCsS OCHAIIEHbI KOMITBIOTEPHOW TEXHUKOM,
noakiIoueHHo K cetu "VHTepHer", M obecrneyeHHEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.
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