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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Hemn: dopmupoBanne y Oyaymmx OakalaBpoOB CIIOCOOHOCTH OCYIIECTBISATh IMOUCK,
KPUTHUYECKUM aHaldu3 M CUHTE3 MH(OpManuu, COCOOHOCTH MPUMEHSITh CHUCTEMHBIN MOAXO]
JUTSL PEIIeHUs] TIOCTABIICHHBIX 3a/a4; CIIOCOOHOCTH YIPAaBISAThH CBOMM BPEMEHEM, BBICTPAUBATh
U peajn30BbIBATh TPACKTOPHIO CAMOPAa3BUTHS HAa OCHOBE NMPUHIUIIOB 00pa30BaHUs B TEUCHUE
BCEH )KU3HMU.

3anaun: ocBOeHHE 0a30BBIX TEOPETHUECKUX 3HAHUI MaTeMaTHYECKOTO aHaIn3a, 0TpaboTKa
IIPAKTUYECKUX HABBIKOB B UX UCIOJIb30BAHUU IPHU PEIIEHUH MOJEIbHBIX 33734 KaK
TEOPETUYECKOT0 THIIA, TaK U C MPAKTHYECKUM CoJlepKaHueM; (POpMUPOBaHHE y OYAYIIUX
0axanaBpOB CIIOCOOHOCTH MPUMEHATh (PyHIaMEHTAIbHbIC 3HAHUS, TIOJTY4YEHHBIE IIPU U3yYEHUN
MaTeMaTHYECKOro aHalIn3a B MPO(ECCHOHATBHON NesTETbHOCTH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYyuebnasa nuciniumaa b1.0.12 MaremaTrdecKkuii aHajaIn3 OTHOCUTCS K 0053aTeJIbHOM YacTH
brnoka 1 o6pa3oBarenbHOI IPOrpaMMBI.

Jlnst u3ydeHus JTaHHOW y4eOHON JUCITUTIIMHBI HEOOXOMMBI IIEpBOHAYAIBHBIC 3HAHUS, YMEHUS U
HAaBBIKH U3 IIKOJIBHOTO Kypca MaTEMaTUKH.

Hepequb MOCJICAYIOIINUX y‘-IGGHBIX AUCHUIUINH, IJI1 KOTOPBIX HGO6XO,Z[I/IMBI 3HaHUS, YMCHUA U
HaBBIKH, POpMUPyEeMbIe JTaHHON YI4eOHOU MUCHIUILTNHON: auddepeHnaabHble YpaBHCHHUS,
TEOpeTUIeCKasi MeXaHUKa, GU3NUKa, METO/IbI BRIYMCICHUH, METO/I O TUMH3AIIHH,
(GYHKIIMOHATBHBIN aHAJIH3.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

[Ipouiecc ocBoeHUsT AUCHUTIIMHBI HATIPaBIIeH Ha GOPMHUPOBAHUE CIEAYIONTUX KOMITETEHITHH B
cootBercTBuU ¢ ®I'OC BO u OII BO no nanpasnenuto noaroroBku 01.03.02 IMpuxknagnas
MaTeMaTHKa 1 HH(POpMaTHKa:

OIIK-1 Cniocoben npumeHsTh (pyHIaMEHTaIbHBIC 3HAHUS, TTOJIYYCHHBIC B 00JIaCTH
MaTeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HAYK, H HCIIOJIB30BATh UX B MPOGECCHOHATHHON
NESITEIbHOCTH.

B pesynbpTaTe 0CBOCHMS TUCIMIUIMHBI O0YYIArOIIHICS JOTIKEH

3HaTh: OCHOBHBIE MOHATHUS Kypca MaTEMaTUYECKOIO aHaJIU3a.

YMeTh: MPUMEHATh METOIBl MAaTEMAaTUYECKOTO aHaIK3a K 3aJja4aM pa3HOTo THUIIA.

Brnagerh: HaBBIKAMH CaMOCTOSITENIBHOTO TPHOOPETEHUsST M COBEPIICHCTBOBAHUS METOJOB
pelieHus MOCTaBJICHHBIX 3a/1a4.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeM IUCIUILUIMHEL COCTABIAET 13 3aueTHRIX 1., 468 Jac.

dopmMa NpOMEKYTOUHON aTTECTALUU: DK3aMEH, JK3aMEH, YK3aMEH.

4.1. Copep:xanue TUCUMIJIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHMeM BH/I0B
Y4eOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJHYeCTBA AaKAIeMUYECKUX YACOB

Paznen qucuumimee! / Tema Cem. | Buapl yue6HO# paboThI DopMel

KonTakTHas pabora CaM | TeKylIero

MIPENOIaBaTels ¢ OCT. | KOHTpOJIS;

00yJarImuMucs pa6o | Popmbl

Jlexum | JIa6. [Tpak | Ta IPOMEXKYT.

u 3aHATH | T. aTTecTanuu

s 3aHST
ust

Pa3nen 1.Tema 1.1-1.7 1 4 8 2 KP*1; ok3.
Pasnen 2.Tema 2.1 — 2.7 1 10 16 10 KP 2; 3x3.
Pazgem 3.Tema 3.1 — 3.9 1 10 20 10 KP 3, 4; 5k3.
Paznmen 4.Tema 4.1 —4.11 1 10 24 11 KP 5, 6; sx3.
Pazgem 5.Tema 5.1 — 5.15 2 8 32 1 KP 7, 8, 9; aK3.
Pa3nen 6. Tema 6.1 — 6.3 2 2 - 1 3K3.
Pazngen 7.Tema 7.1 — 7.8 2 6 16 1 KP 10, 11; ax3.
Pa3nen 8. Tema 8.1 - 8.7 2 6 - 2 KP 12; sk3.
Paznmen 9.Tema 9.1 — 9.5 2 6 - 2 KP 13; 3x3.
Pa3nen 10.Tema 10.1 — 104 2 4 - 1 KP 13; sk3.
Pasnen 11.Tema 11.1-11.6 2 4 - 1 KP 14; >x3.
Paznen 12.Tema 12.1 — 12.8 3 10 - 2 KP 15; 3ks.
Paznmen 13.Tema 13.1 — 13.10 3 12 34 2 KP 16; k3.
Pazgen 14.Tema 14.1 — 14.7 3 12 34 2 KP 17, 18; ax3.
Hroro (1 cemectp): 34 68 33 IK3.
Wroro (2 cemectp): 36 54 9 IK3.
Hroro (3 cemectp): 34 68 6 9K3.

* KP- -KontponpHas padota

4.2. [1;1aH BHeayIMTOPHOM CAMOCTOSITE/ILHOM Pa00ThI 00YYAIOIIUXCS MO AUCHHUILIHHE

Pasnen CamocrosiTenpHas padbora OreHouHOE YyebHo-

JIUCLIUILINHEI / 00ydJarmuxcs CPEelCTBO METOINYECKOE

TeMa Bun Cpokn 3arparsl obecnieueHne
CaMOCT. BBHITIOTHEHN | BpEMEHU CaMoCT. paboThI
paboThl s

Paznen 1. Tema | KOHCIIEKT 1-2 venena | 2 KP 1 [3], [8]

1.1-1.7 (1 cemectp)

Pazgen 2. Tema | KOHCHEKT 3-6 wHemens | 10 KP 2 [1,2,3,7,8,9]

2.1-2.7 (1 cemectp)

Pazgen 3. Tema | KOHCHEKT 7-10 vepens | 10 KP 3,4 [1,2,3,7,8,9]

3.1-3.9 (1 cemectp)




Pazgen 4. Tema | KOHCIIEKT 11-15 11 KP 5,6 [1,2,3,7,8,9]
4.1-4.11 wenemst (1

CEMECTD)
Pazgen 5. Tema | KOHCHEKT 1-8 mHemens | 1 KP7,8,9 [1,2,3,7,8,10,13]
5.1-5.15 (2 cemectp)
Pazgen 6. Tema | KOHCIIEKT 9 menens (2 |1 onpoc [1,2,3,4,7,8,9,10,11
6.1 -6.3 CEMECT)) ,12]
Paznen 7. Tema | KOHCIIEKT 10-11 1 KP 10,11 [1,2,3,7,8,10]
7.1-7.8 Henenst (2

CEMECT))
Paznen 8. Tema | KOHCTIEKT 12-13 2 KP 12 [1,2,4,7,8,11]
8.1-8.7 HeJens

(2cemectp)
Pazgen 9. Tema | KOHCIIEKT 14 wenmens | 2 KP 13 [1,2,4,7,8,11,12]
9.1-9.5 (2 cemectp)
Pazgen 10. | KOHCHEKT 15 wmemens | 1 KP 13 [1,2,4,7,8,11]
Tema 10.1 - (2 cemectp)
10.4
Pazgen 11. | KOHCHEKT 16 mHemens | 1 KP 14 [1,2,4,7,8,11,12]
Tema 11.1 - (2 cemectp)
11.6
Pazgen 12. | KOHCHEKT 1-4 wemens | 2 KP 15 [1,2,4,7,8,11,12]
Tema 12.1 - (3 cemectp)
12.8
Pazgen 13. | KOHCHEKT 5-10 menmens | 2 KP 16 [1,2,4,7,8,11,12]
Tema 13.1 - (3 cemectp)
13.10
Paznen 14. | KOHCTIEKT 11-15 2 KP 17,18 [1,2,4,7,8,11,12]
Tema 14.1 - memens (3
14.7 CEMECT))
OO01mast TpyA0€MKOCTh CaMOCTOSITEIILHOM 48
paboTsl (dac.)
W3 HUX ¢ UCTIOIB30BAHUEM JIEKTPOHHOTO 36
00y4eHUs U JUCTAHITMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJIOTHI (Jac.)

4.3. Conep:xaHnue yueOHOro MaTepuaJia

Pa3nen 1. Beenenue.

Tema 1.1. AkcnoMaTHKa MHOKECTBA JCHCTBUTEILHBIX YHCE.

Tewma 1.2. MHoOecTBa U onepaiuu HajJ HUMHU.

Tema 1.3. [TppuHUMI MUHUMAIBHOTO 3JIeMeHTA. [ [puHIMT MaTeMaTUYeCKOW UHAYKIUH.

Tema 1.4. Moaynb BemecTBeHHOT0 uncia. [lenas u npobnast wactu uncina. [ImotHoCTh Q
B R.

Tema 1.5. BepxHue M HMKHUE TPaHHM UYHUCIOBBIX MHOXKECTB. [IpMHIMI BIIO)KEHHBIX
OTPE3KOB.

Tema 1.6. OToOpaxenue, oOpa3, mpoodpa3, OUEKITHsI.

Tema 1.7. Momuocts MHOXKecTBa. CueTHble MHOKecTBa. HecuetHocts R. IlmotHOCTE
(R\Q) BR.




Paznen 2. I[Ipenen yncnoBoi Mocae0BaTeIbHOCTH.

Tema 2.1. IlonsTue mnpenena MOCIEIOBATENbHOCTH. EQMHCTBEHHOCTh IIpenena.
JInHeliHbIE CBOMCTBA IIPEIEIIa ITOCIIEI0BATEIbHOCTH.

Tema 2.2. CBoiicTBa npenesna, CBsI3aHHbIE C HEPABEHCTBAMM.

Tema 2.3. HeobGxomumoe ycClIOBHE€ CXOAMMOCTH TIOCIEIOBATEIHHOCTH. T€0peMbl O
npejiene NPOU3BEACHUSI U YACTHOTO CXOASINXCS ITOCIEI0BATEIbHOCTEN.

Tema 2.4. Teopema BeliepmTpacca o0 Tmpeaene MOHOTOHHOM U OTpaHUYEHHOM
nocienoBarenbHocTH. Yucno e. Teopema lTonbia.

Tema 2.5. IloamocnenoBarenbHOCTH. YacTUuHbIE TpEAEbl IMOCIEI0BATEIBHOCTH.
Teopema bosbriano-Beiiepurpacca.

Tema 2.6. Kputepuii Ko cxoquMoCTH YUCIOBBIX TOCIE0BATEIBHOCTEN.

Tema 2.7. beckoHeuno O0ibIINEe U OECKOHEYHO MAJIbIE ITOCJIEN0BATEIILHOCTH.

Paznen 3. Ilpenen ¢ynknuu. HempepsIBHOCTD (DyHKITHH.

Tema 3.1. IlonsiTie npenena GyHkuuu B Touke. OAHOCTOPOHHUE TPEAECTIHI.

Tewma 3.2. CoiicTBa mpezena GyHKIUH.

Tewma 3.3. Kputepuit Komm cymecrBoBanus npezaena GyHKIUH.

Tema 3.4. 3ameyaTenbHbIE TPEIEIBI.

Tema 3.5. beckoneuno Gomnbine u 6eckoHeuHO Maible pyHKIMU. CpaBHEHHE (YHKIIUH.
O-cuMmBoONMKa. DKBUBAJICHTHBIEC (PYHKIINU.

Tema 3.6. Ilonarue HempepsIBHOCTH (PYHKIIMU B Touke (Ha MHOXkecTBe). [Ipocteiimme
CBOMCTBA HEMPEPHIBHBIX (QyHKIMI. HenmpepbIBHOCTE AIeMeHTapHBIX (PYHKIIUNA. TOYKH pa3phiBa U
UX Kjaccuukanus.

Tema 3.7. I'moGanbHble cBoiicTBa (DYHKIMI, HEMpPEPHIBHBIX Ha OTpe3Ke (TEeopeMbl
Beitepmitpacca u bonbiano-Kommn).

Tewma 3.8. TloHsiTHE paBHOMEPHON HEMPEPHIBHOCTH (DYHKITHH.

Tema 3.9. CpolicTBa 3aMKHYTBIX M OTKpBITBIX MHOXecTB. Kommakr. @yHKkuuu
HEIpEPHIBHbIC HA KOMITAKTE.

Paznen 4. luddepennumanpHoe ncunciaeHue GyHKIUA OJHOU TEPEMEHHOM.

Tema 4.1. Tlonstus nuddepeHupyeMocTd (YHKIUHM B TOYKE, ITPOU3BOIHOM,
muddepeHmnmana.

Tema 4.2. YpaBHeHue KacarenbHOM K Tpaduky ¢yHKuud. ['eomeTpuueckuil cMbICT
npou3BoHON u quddepennrana. MexaHn4eCKuid CMBICI TPOU3BOTHOM.

Tema 4.3. JIlubdepenuupoBanue ClIoKXHOH W oOpartHOi (yHKIMA. MHBapuaHTHOCTH
¢dopmbl epBoro auddepennnaia.

Tema 4.4. npaBuna quddepeHunpoBaHus.

Tema 4.5. IIpousBoansie u quddepennransl Beicmux nopsakos. ®opmyna Jleidonma.

Tema 4.6. OcHoBHBIE TeopeMbl au(dEepEeHIINATEHOTO UCYHCICHHs (TeopeMbl Pois,
Jlarpansxa u Ko o cpeiHUX 3HAYEHHUSX ).

Tema 4.7. HepaBenctsa Oura, I'enbnepa, MuHkoBcKoOrO.

Tema 4.8. Ilpusznaku mMoHOTOHHOCTH GyHKIMH. Touku 3kcTpemyma. HeoOxomumeie u
JIOCTAaTOYHBIE YCIIOBUS AKCTPEMyMa.

Tema 4.9. BeIyKI0CTh U TOYKH Mepernda. ACUMIITOTHL.

Tema 4.10. IIpaBuno JlonuTans.

Tema 4.11. ®opmyna Tewnopa.

Paznen 5. UHTerpanpHoe mcuucieHue QyHKIUM OAHOW mepeMeHHON. MHTerpan
Pumana.

Tema 5.1. Ilomsarue mnepBooOpa3sHOW M HeompeAeldeHHOTo wuHTerpaia. CBoiicTBa

HEOIPEEIEHHOr0 HHTErpasa.



Tema 5.2. OcHOBHBIE METO/BI UHTETPUPOBAHUS (3aMEHA TIEPEMEHHOM, HHTETPUPOBAHUE
10 YacCTsM).

Tema 5.3. IlonATHe onpeneneHHOro HHTErpaia.

Tewma 5.4. Cymmbl u uaTerpans! apOy. Kputepuit uarerpupyemoctu Pumana.

Tema 5.5. Knaccel pyHkIuii, uHTErpUpyeMbIx 1o Pumany.

Tema 5.6. CBoiicTBa OIIpeIEIEHHOIO HHTETPpaa.

Tema 5.7. Kpurepuii JleGera unrerpupyemoctt GpyHkimu no Pumany.

Tema 5.8. CBs3pb MeXIy ONpEeACTICHHBIM M HEONpeAeiIeHHbIM HHTerpaiamu. dopmyna
Hgerorona-JleiiOauma.

Tema 5.9. 3aMeHa NEpeMEHHBIX W MHTETPUPOBAHHME 110 YACTAM B OIPEAEICHHOM
MHTETpaIe.

Tema 5.10. TeopeMbl 0 cpeaHeM JyIsi OPEACICHHOTO UHTErpara.

Tema 5.11. ®opmyna Teinopa ¢ OCTaTOYHBIM YJIEHOM B HMHTETrpajbHON (opme.
HHterpaibHble HEPaBEHCTBA.

Tema 5.12. IlonsaTue HecOOCTBEHHBIX MHTErpanioB l1-ro u 2-ro pona. Kpurepuit Kommn
CXOJMMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

Tema 5.13. locTaTtouHble MpU3HAKHA CXOJAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

Tema 5.14. 3ameHa mepeMeHHBIX TOJ] 3HAKOM HECOOCTBEHHOTO MHTerpaia u (opmyna
UHTETPUPOBAHUS IO dYacTsAM. AOCONIOTHAasE M YCIOBHAasg CXOAMMOCTh HECOOCTBEHHBIX
uHTerpanoB. [ maBHOe 3HaueHue (B cMbiciie Komm) HecoOCTBEHHOTO HHTErpara.

Tema 5.15. [Ipunoxenus: onpeneieHHOTO HHTErpasa.

Paznen 6. MurerpanbHoe ucuucieHne (QyHKIHMA OTHON mepeMeHHoW. MHTerpan
Pumana-Cruntheca.

Tema 6.1. ®yHKIMM OTPpaHUYECHHOW BapUallUH.

Tema 6.2. Onpenenenue narerpaina CTUIThECa U €r0 CBOMCTBA.

Tema 6.3. CyimecTBOBaHUE U BBIYMCIEHUE UHTETPajla CTUIIThECA.

Paznen 7. Auddepenunansuoe ncuncinenne GyHKIUNH MHOTUX IEPEMEHHBIX.

Tema 7.1. HenpepsiBHOCTH (yHKimu B K.

Tema 7.2. Iuddepenunpyemblie GyHKIIMH MHOTHX NepeMeHHbIX. [luddepennmnponanue
CJIO’KHBIX (PYHKLIUH.

Tema 7.3. IlpousBoaHas o HampaBiieHHuIo. ['paaueHT. DnemMeHTsl quddepeHnnanTbHoN
TECOMETPHH.

Tema 7.4. HacTHbIE IPOM3BOAHBIE BBICIIUX MTOPSIIKOB.

Tema 7.5. Huddepenumanst Boiciux nopsakoB. Popmyna Teiopa ans ¢GyHKuuid
MHOTHUX IIEPEMCHHBIX.

Tema 7.6. JlokanbHBIM SKCTpeMyM (PYHKIIMM MHOTHX IepeMeHHbIX. HeoOxomumbie u
JIOCTaTOYHBIE YCIIOBUS IKCTPEMYMa.

Tema 7.7. HesiBuble pyHKIMHU. TeopeMbl 0 HEIBHBIX (YHKLIUSX.

Tema 7.8. YcinoBHBIN SKCTpeMyM (DYHKITMH MHOTHUX TIEPEMEHHBIX.

Paznen 8. UucnoBbie psijbl.

Tema 8.1. IloHsATHE 4MCIIOBOrO psiga, CXOAMMOCTH M PACXOAMMOCTH UHUCIOBOTO psija.
IIpocreiimme cBOWCTBA CXOMAMXCS PSAIOB.

Tema 8.2. Kpurepuit Komm cxomuMmoctd (pacXOgMMOCTH) YHUCIOBOTO  psija.
Heobxomumeriil mpusHak cxonumocTtu. [Ipu3Hak cpaBHEHUSI.

Tema 8.3. JlocTaTOyHbIE MPU3HAKK CXOJUMOCTU PSAJOB C HEOTPULIATEIBHBIMU WIEHAMU
(mpusHaku [lanambepa, Komu, Paabe, nnterpansusiii npusnak, Kymmepa, beprpana, 'aycca).

Tema 8.4. 3HakodepeayrOUIUecs Psbl.



Tema 8.5. AOcomroTHas W YCJIOBHas CXOAMMOCTh YHCJIOBBIX psANOB. JlocTaTouHble
NPU3HAKH A0COIIOTHOM CXOAUMOCTH.

Tema 8.6. CBoiicTBa aOCOIIOTHO U YCIOBHO CXOMASAIINXCS PSIOB.

Tema 8.7. IIpeoOpazoBanne Abens. [Ipuznaku cxoqumocTu Jupuxie u Adens.

Paznen 9. ®yHKIMOHATIBHBIE MMOCIEI0BATEIIBHOCTH U PSIBI.

Tema 9.1. TIlonstue GyHKIUMOHATBHOW MoOcCienoBarenbHOCTH. [loTodWeuHas wu
paBHOMEpHasi CXOIUMOCTh (PYHKIMOHAIBbHOM mocnenoBarenabHocTH. Kpurepuit  Komm
PaBHOMEPHOM cXOIUMOCTH (DYHKIIMOHAIBHBIX MOCIIEI0BATEIbHOCTEH.

Tema 9.2. CBoiicTBa paBHOMEPHO CXOAMUXCS (DYHKIIMOHATBHBIX MOCIEI0BATEILHOCTEH.

Tema 9.3. Ilonstue ¢ynxuonansHoro psaa. [lorouednas u paBHOMEpHast CXOJIUMOCTh
¢ynkunonanapHoro psaa. Kpurepuit Komu paBHOMEepHON cX0IUMOCTH (QYHKIIMOHATBHOTO psija.
[Tpusnak BeiiepmTpacca paBHOMEPHOUW CXOAMMOCTH (PYHKITMOHAIBHOTO Ps/IA.

Tema 9.4. CBoiicTBa paBHOMEPHO CXOJAMUXCS (YHKIIMOHATBHBIX PSAIOB.

Tema 9.5. Ilpuznaku dupuxie, A6ens u Yoynau-Jxomudde paBHOMEPHOH CXOAUMOCTH
(GYHKINOHATIBHBIX PSIIOB.

Paznen 10. CteneHHbIE PSAIBL.

Tema 10.1. Tlonstue crenenHoro psaa. OO0sacTb CXOIUMOCTH, PAAUYC CXOIUMOCTH
CTENEHHOI'0 psiza.

Tewma 10.2. CBoiicTBa CXOAAIIUXCS CTENEHHBIX PSAIOB.

Tema 10.3. Psnpr Teitmopa u MakiopeHa. EquHCTBEHHOCTh pa3iokeHUs (DYHKIIUU B
CTETICHHOM Ps/I.

Tema 10.4. Teopema Beliepimtpacca a1 cTeneHHbIX psAaoB. Teopema Apiena-AcKoiu.

Paznen 11. UnaTterpainsl, 3aBUCSIINE OT TapaMeTpa.

Tema 11.1. PaBHOMepHOE 1O OAHOW TEpeMEHHOW (TapameTpy) cTpemiieHue (QyHKIUU
JIBYX TIEPEMEHHBIX K IIPEAENTy MO APYrol MepeMeHHOM.

Tema 11.2. CBoiicTBa paBHOMEPHOTO CTpeMJICHUS (YHKIINUHU K IPEACTbHOM.

Tema 11.3. CoOGcTBeHHBIE MHTETPAIBI, 3aBUCALINE OT TapaMeTpa.

Tema 11.4. HecoOcTBeHHBIE HWHTETpajbl, 3aBUCAIIME OT TapameTpa. PaBHOMepHas
cxonumocth. Kpurepuit Komm. I[Ipusnaku Beitepmrpacca, Jupuxie, AGens.

Tema 11.5. CBoiicTBa paBHOMEPHO CXOIAIINXCS HECOOCTBEHHBIX MHTETPAIOB 1-ro poja,
3aBUCSIINX OT IapaMeTpa.

Tema 11.6. MnTerpanst Diinepa.

Paznen 12. Psapt @ypre u nmpeodpa3zoBanue Dypeoe.

Tema 12.1. OpTOHOPMHPOBAHHBIE CHUCTEMBI €BKJIUIOBBIX MPOCTPAHCTB M OOILIUE PSABI
Dypse.

Tema 12.2. 3aMKHYTbIE W TIOJHBIE OPTOHOPMHUPOBAHHBIE CHUCTEMBI B E€BKJIMIOBBIX
MIPOCTPAHCTBAX.

Tema 12.3. Teopema Beiieprpacca s nepuoguueckux (HyHKIIUHA.

Tema 12.4. 3aMKHYTOCTb TPUTOHOMETPUYECKOHN (KIACCHYECKOM) cuCTeMbl (YHKUMU U
CJIE/ICTBUS U3 HEE.

Tema 12.5. PaBHOMepHass CcXOAMMOCTh U TMOWICHHOE auddepeHIIupoBaHNE
TPUTOHOMETPUUECKHX PSIJIOB.

Tema 12.6. Teopema @Deitepa 0 cymmupoBaHuu 1o Ye3apo TpUTOHOMETPUUECKUX PSAOB
dypsbe.

Tema 12.7. UnTerpan @ypee.

Tema 12.8. [IpeobpazoBanue @ypbe U €ro CBOKWCTBA.

Pasznen 13. KparHble nHTErpasl.



Tema 13.1. OmnpeneneHue ABOMHOTO WHTErpajga JyUisi MPSIMOYTOJbHOW 00JacTH.
Heo6xoanmMoe ycioBrue HHTETPUPYEMOCTH.

Tema 13.2. BepxHsist 1 HUXKHSS UHTerpaibHble cyMMbl J{apOy u ux cBoiictBa. [TonsaTue
BEPXHET0 U HI)KHETo uHTerpanos Jlapoy.

Tema 13.3. Kpurepum wunterpupyemoctn JlapOy u Pumana. Kiaccel QyHKIuni,
WHTErpUpPyEMBIX 110 PumMany.

Tema 13.4. OnpeneneHue IBOMHOTO MHTErpaia JUIsl MPOU3BOJIbHON obmactu. CBoiicTBa
JIBOMHOTO MHTETpaJa.

Tema 13.5. CBeneHue JBOMHOrO MHTErpasia K TOBTOPHOMY.

Tema 13.6. 3ameHa nepeMeHHBIX B IBOMHOM MHTErpale.

Tema 13.7. OmnpeneneHue TPOWHOTO WHTETpayia JJIA NPSIMOYTOJbHOW 0O0JacTH.
Heo6xoaumMoe ycioBrue HHTETPUPYEMOCTH.

Tema 13.8. OnpeneneHue TPOHHOTO MHTETpayia I MPOU3BOJIBHONW oOjacTu. CBoiicTBa
TPOMHOI0 UHTETpaa.

Tema 13.9. CBenenue TpoMHOIO HHTErpaia K TOBTOPHOMY B JICKAPTOBBIX KOOPAMHATAX.

Tema 13.10. 3ameHa mnepeMeHHbIX B TpolioM uHTerpane. llwimHapuueckue u
chepuyeckue KOOpPAHMHATHI.

Paznen 14. KpuBonuHeliHbIe U MTOBEPXHOCTHBIE HHTETPAJIBI.

Tema 14.1. OnpeneneHue KpUBOJIMHENHBIX HHTEIPAJIOB IEPBOTO U BTOPOT'O POJAA.

Tewma 14.2. IloBepxHOCTH B R [ToBepXHOCTHBIE MHTETPAJIBI IEPBOTO U BTOPOTO POAA.

Tema 14.3. ®opmyna ['puna.

Tema 14.4. YcnoBus HE3aBUCHMOCTH KPHBOJMHEMHOIO MHTErpana 2-ro poga OT IyTH
WHTETPUPOBAHUS.

Tema 14.5. CkansipHble U BEKTOpHBIE OIS, ['paarieHT, AMBepreHuus, HUPKYIsLIus, pOTOp
(BUXPB), TOTOK.

Tema 14.6. Teopema Octporpanckoro-I'aycca. CojieHOMJaIbHbIE BEKTOPHBIE TOJIA.

Tema 14.7. Teopema Croxkca. [loTeHIIMaIbHBIE BEKTOPHBIE MOJIS.

4.3.1. IlepeyeHb CeMHHAPCKUX, NPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX padoT

Tema 3anaTus Bcero | Ouenounsie | dopmupyembie
4acoB cpescTBa KOMIIETEHIINHU

Tema 1.2. MHoOkecTBa U oniepaluy HaJl HUMHU. 2 Kontponbnas | OIIK-1

pabota Ne |
Tewma 1.6. OToOpakeHus1, GyHKIIUH, UX 4 Kontpomnpnas | OIIK-1
knaccupukanus. O6pa3 u mpoodpa3z MHOKECTBA pabota Ne 1
MIPU OTOOPAKEHUH, X CBOMCTBA.
Tewmsr 1.1, 1.5. MHOXeCTBO JIeHICTBUTEIIHLHBIX 4 Kontponbnas | OIIK-1
yucen. BepxHue U HUJKHUE IPAaHU YUCIIOBBIX pabota Ne 1
MHO>€ECTB.
Tema 2.1. UucnoBble NOCIE10BATENIBHOCTH. 2 Kontponsnas | OIIK-1
OrpaHuyYeHHbIE, MOHOTOHHBIEC YHCIIOBBIE pabota Ne 2
MOCJIEI0BATEILHOCTH.
Tema 2.1. [Ipeaen unciioBoi MOCIE€IOBATENBHOCTH. | 4 Kontponbnas | OIIK-1

pabota Ne 2
Temnr 2.3, 2.7. Cxonpsmiuecsi, 06CKOHEUYHO MaJjkble, 4 Kontponbnas | OIIK-1
0ECKOHEUHO OOJIbILINE MOCIEA0BATEILHOCTH U UX pabota Ne 2
CBOMCTBA.




Tewmsl 2.2, 2.4. Yucno e. [IpenenpHelii nepexon B 4 Kontponsnas | OIIK-1
HepaBeHCcTBax. [[pyHIun 1BycTOpOHHETO pabota Ne 2
OTpaHHYEHUS.
Tema 2.5. IlognocnenoBarenbHocTU. YacTUUHBIE 2 Kontponsnas | OIIK-1
MIPEICIIbI. pabota Ne 2
Tewmst 3.1, 3.2. Ilpenen pynkuuu B Touke. Metoasr | 4 Kontponbnas | OIIK-1
PACKPBITHUSI HEOTIPEJETICHHOCTEH. paborta No 3
Tema 3.4. IlepBblii 1 BTOPOI 3aMeyaTebHbIE 4 Kontponsnas | OIIK-1
MIPEICIIbI. paborta Ne 3
Tema 3.5. O-cuMBOJIMKA. DKBUBAJICHTHBIE 2 Kontponbnas | OIIK-1
6eckoHeuHo Maible. [1Ikana 6ecKOHEUHO MaNbIX U pabota Ne 3
0eCKOHEYHO OOJBIINX. ACUMITOTHI.
Tema 3.6. HenpepbIBHOCTh (QYHKIIUU B TOUKE U 4 Kontponsnas | OIIK-1
Kiaccuukanus Touek paspeiBa. Teopema o paborta Ne 4
HENPEPHIBHOCTH IEMEHTAPHON (QYHKIIMH.
Tewmsl 3.8, 3.9. PaBHOMEpHAasi HENMPEPHIBHOCTh 2 Kontponbnas | OIIK-1
(YHKIIMU HA MHOXECTBE pabota Ne 4
Tema 4.1, 4.4. ludpdepenmupyemocts GyHKkmu B | 4 Kontpomnpnas | OINIK-1
TOYKe, Mpou3BoaHas U nuddepeniman. [Ipasuna pabota Ne 5
luddepermupoBanms.
Tewmsbr 4.3. TudpepeHIHpyeMOCTh CII0OKHOM, 6 Kontpomnpnas | OINIK-1
00paTHOM, HESIBHO 3a/laHHON (YHKIUH. pabota Ne 5
Tema 4.2. 'eoMeTpHUYECKHUI U1 MEXaHUYECKUN 6 KonTponbnas | OIIK-1
CMBICJIBI TPOU3BOAHOM 1 nuddepennnana pabota Ne 5
Tema 4.10. Ilpasuno Jlonutans — bepuymin 6 Kontponbnas | OIIK-1
pabota Ne 5
Tewmsr 4.5, 4.6, 4.8, 4.9. ITonHOE HccaemOBaHNE 6 Kontponbnas | OIIK-1
(GyHKIMYU ¥ TOCTpOEHHe ee rpaduka pabota Ne 6
Tewmsr 5.1, 5.2. OCHOBHBIE METOJIBI 14 Kontponbnas | OIIK-1
HEOIPEAEICHHOr0 UHTErPUPOBAHUS pabota Ne 7
Temsl 5.3 — 5.9. [lonsATHE ONPENETEHHOTO 8 KonTponsnas | OIIK-1
uHTerpana. ®opmyna Herotona — Jleitoamua. paborta Ne 8
3aMeHa NepeMeHHBIX U UHTETPUPOBAHUE T10
YaCTsIM.
Temsbr 5.12 — 5.14. HecoOGcTBeHHBIE HHTETPAIIBI 4 Kontponsnas | OIIK-1
pabora No 8
Tema 5.15. [IpunoxxeHus onpeaeeHHoro 6 Kontponbnas | OIIK-1
WHTErpasia pabota Ne 9
Tema 7.1. ®yHKIIUN HECKOJIBKHUX MEPEMEHHBIX. 2 Ox3amenaruo | OITK-1
JIMHUM ¥ TOBEPXHOCTH YPOBHSI. HHBbIE OUIIETHI
3a I cemectp
Tema 7.2. ludpdepenumpyemocts GyHKIIMH 4 Kontponbnas | OIIK-1
HECKOJIbKUX MepeMeHHbIX. [TonsaTre yacTHom paborta Ne 10
MIPOU3BOTHOM U TIoNHOTO nud depeHImana.
JuddepennmpoBanne CI0KHBIX (QYHKITUAH.
Tema 7.3. [Ipon3BoiHas IO HANIPABIICHUIO. 2 Kontponbnas | OIIK-1
I'panuent, ero pu3MUecKuil 1 reOMETPUIESCKUN pabora Ne 11
CMBICII.
Tema 7.4. IlpousBoaabie U auddepeHInaibl 8 Kontponbnas | OIIK-1

BBICHIUX IMOPAJKOB

paborta Ne 10




Tewmsl 13.1-13.5. /IBoiiHo# unTerpan. Teopema 6 Kontponsnas | OIIK-1
DyOuHU. pabota Ne 16

Tema 13.6. 3ameHa B JBOMHOM MHTETpae. 6 Kontponbnas | OIIK-1
[lepexon B oJisspHBIE KOOPAMHATHI. pabota Ne 16

Tema 13.7. 'eoMmeTpruueckre U MEXaHUYECKHUE 6 Kontponbnas | OIIK-1
IPWJIOKEHUS JBOMHOIO HHTETpasa. pabota Ne 16

Tema 13.8. TpoiiHo#i unTerpain. 3ameHna B TpoiHoMm | 10 Kontponbnas | OIIK-1
unterpaie. Ilepexon B cepuueckyro u pabota Ne 16
WIMHJIPUYECKYIO CUCTEMbI KOOPAMHAT.

Tema 13.9. 'eomeTprueckre U MEXaHUYECKHUE 6 Kontponbnas | OIIK-1
IPUJIOKEHUS] TPOMHOTO MHTETpaa. pabota Ne 16

Tema 14.1. KpuBoauHEHBIN HHTErpas IEPBOTO 2 Kontponbnas | OIIK-1
pOJia ¥ €r0 MPUIIOKCHHSI. pabora No 17

Tema 14.1. KpuBoauHEHbII HHTETpa BTOPOTO 2 KonTponbnas | OIIK-1
pOJia ¥ €T0 MPUIIOKCHHSI. pabora No 17

Tema 14.2. IloBepXHOCTHBII UHTETpa NEPBOTO 4 Kontponbnas | OIIK-1
pola U ero HpUJIOKEHMUS. pabora No 17

Tema 14.2. [loBepXHOCTHBIN UHTETPATI BTOPOTO 6 Kontponsnas | OIIK-1
poJia ¥ €ro MPUJIOKEHHUS. paborta Ne 17

Tema 14.4, 14.6, 14.7. ®opmyisl I'puna, Ctokca, 4 Kontponsnas | OIIK-1
I"aycca — OcTporpaackoro. pabora No 18

Tema 14.5. CxanspHble 1 BEKTOPHBIE TOJIS. 8 Kontponsnas | OIIK-1
Omneparop ['amunberoHa. ['paauenT, uBeprexius, pabora Ne 18

potop. BekTopHbI€ TMHUH, TOTOK U LIUPKYIISILIHS

BEKTOPHOT'O MOJIS.

Tema 14.6, 14.7. ConenounnanbHble U 8 Kontponsnas | OIIK-1

MOTCHIMATbHBIC BEKTOPHBIC 1moyist. HeoOxoaumbre
U JIOCTaTOYHBIE YCIOBHSI COJICHOUAATLHOCTH U
MOTEeHIMATBHOCTH. TeopeMa o pa3IoKeHUN
BEKTOPHOT'O TIOJISI HA MOTEHITUAIBHYIO U
COJICHOMJIAJTBHYIO COCTABIISIONINE.

pabora Ne 18

4.3.2. IlepedyeHb TeM (BONMPOCOB), BLIHOCMMbIX HA CAMOCTOSITEJIbHOE M3Yy4YeHHe CTYyIeHTaMu

B PAMKAaX CaMOCTOSITeJIbHOH padoThI

Tema 3aganue dopmupyembie
KOMIICTCHITUN
Paznen 1 KOHCIIEKT OIIK-1
Pasnen 2 KOHCIHEKT OIIK-1
Pazgen 3, Temsr 3.1 — 3.5 KOHCIIEKT OIIK-1
Pazgen 3, Temsr 3.6 — 3.8 KOHCIIEKT OIIK-1
Pasnen 4, Temer 4.1 —4.6,4.10 KOHCIIEKT OIIK-1
Pazgen 4, Temnr 4.8 — 4.9 KOHCIIEKT OIIK-1
Pasgen 5, Temsr 5.1 — 5.2 KOHCHEKT OIIK-1
Pazgen 5, Temsr 5.3 —5.13 KOHCIIEKT OIIK-1
Paznen 5 KOHCHEKT OIIK-1
Pazgen 7, Tema 7.1, 7.2, 7.4 KOHCIIEKT OIIK-1
Pazgen 7, Temnr 7.3, 7.6-7.8 KOHCITEKT OIIK-1
Paznen 8 KOHCHEKT OIIK-1




Pasngener 9 — 10 KOHCHEKT OIIK-1
Paszgen 11 KOHCHEKT OIIK-1
Pazmen 12 KOHCIIEKT OIIK-1
Pasmen 13 KOHCHEKT OIIK-1
Pazgen 14, Temsr 14.1 — 14.2 KOHCIIEKT OIIK-1
Pasnen 14, Temnr 14.3 — 14.7 KOHCIIEKT OIIK-1

4.4. MeToan4yeckune yKa3aHusl 10 OPraHM3alMi CaAMOCTOSATEIbHOI padoThI CTY/IeHTOB

CamocrosiTenbHasi paboTa CTYACHTOB BceX (OPM U BHIOB OOyUEHUS SBISETCS OJHUM U3
00s13aTeNIbHBIX BUIOB 00pa30BaTEIbHON 1S TENbHOCTH, 00ECTIeYBAIOIIEH pealn3alnio
TpeboBanuit denepaabHbIX TOCYAAPCTBEHHBIX CTAHIAPTOB BBICIIEr0 0O0pa3oBaHus. CoriacHO
TpeOOBaHUSM HOPMATHBHBIX JTOKYMEHTOB CaMOCTOSITENIbHAS paboTa CTYIEHTOB SIBISICTCS
00s3aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOrO MPoIiecca, TaK Kak OHa 00ecreynBaeT
3aKperUICHUE MOTyYaeMbIX Ha JCKIIMOHHBIX 3aHITHUSX 3HAHUHU MyTeM MPUOOPETCHIS HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPIKAHMSI, HABBIKOB PEUICHHS aKTYyalbHBIX MPOOIEM
(dopmMHpoBaHUs OOIIEKYIBTYPHBIX U POPECCHOHATBHBIX KOMIIETEHIINN, HAYYHO-
HCCJIEIOBATEIbCKOM 1eATEIbHOCTH, MTOATOTOBKU K CEMHHApaM, 1JabopaTopHbIM paboTam, caaue
3a4eTOB U HK3aMeHOB. CaMocTosTeNbHAs paboTa CTYACHTOB IPEICTaBIISIET CO00 COBOKYITHOCTh
ayUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATenpHas paboTa B paMKax
00pa30BaTeNbHOTO MpoIiecca B By3€ pelaeT CAeAyIOLUe 3a1a4u:

— 3aKpeIUICHUE U pacUINpeHne 3HAaHUH, YMEHHH, MOJYICHHBIX CTYyJIEHTaMHU BO BpEMS
ayJUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI, IPEBpalllEHNE UX B CTEPEOTUIIBI YMCTBEHHOU U
bu3HYECKOI 1eATeTHHOCTH;

— IpuoOpeTeHe JOMOIHUTEIbHBIX 3HAaHUN 1 HaBBIKOB MO JUCIUILIMHAM Y4eOHOrO IUIaHa;
— ¢opMUpOBaHUE U PA3BUTHE 3HAHWI U HABBIKOB, CBS3aHHBIX C HAYYHO-HUCCIIEI0BATEIbCKON
JEeSITEIbHOCTBIO;

— pa3BUTHE OPHEHTAIIMU M YCTAHOBKHM HAa KAUECTBEHHOE OCBOCHUE 00pa30oBaTebHOM
IPOrpaMMBl;

— pa3BUTHE HABBIKOB CAMOOPTaHU3AIINY;

— ¢opMUPOBaHHE CAMOCTOSTEIbHOCTH MBIIIIEHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO ¥ CAMOPEaTN3alliu;

— BBIPaOOTKA HaBBIKOB 3(P(HEKTUBHOM CaMOCTOATEILHON TPO(EeCCHOHATEHON TEOPETUYECKOH,
NPAaKTUYECKON U yueOHO-UCCIIEI0BATENBCKOM EATETbHOCTH.

IMoaroroBka k Jekuuu. KayectBo 0CBOCHMS coAepKaHUA KOHKPETHOW TUCIIUTIIIMHBI
MPSIMO 3aBHCHUT OT TOTO, HACKOJIBKO CTYICHT caM, 0€3 BHEUTHETO MPUHYKICHUS (OPMUPYET Y
ce0sl yCTaHOBKY Ha MOJy4YeHHUE Ha JIEKIUAX HOBBIX 3HAHUH, TOMOJHSIONUMX YK€ UMEIOIIHECS 110
JTaHHOW JUcIHILTHHE. BpeMs Ha MOJArOTOBKY CTYICHTOB K ABYXYAaCOBOU JIEKIIMU IO HOPMATHBAM
coctapiseT He meHee (0,2 gaca.

IMoaroroBka k mpakTHYecKOMY 3aHATHIO. [[0ATOTOBKA K MPAKTUYECKOMY 3aHSATHIO
BKJIIOUYAET CIEAYIOLIUE 3JIEMEHTHI CAMOCTOSTENIbHOMN 1eATEeIbHOCTHU: YETKOE MPECTaBICHUE
eI U 33719 €ro IPOBEICHUS; BBIICJICHHE HABEIKOB YMCTBEHHOM, aHATUTHYECKOM, HAYyIHOI
NeSTeIbHOCTH, KOTOPBIE CTAaHYT Pe3yJIbTaTOM MpecTosiel paboTsl. BeipaboTka HaBBIKOB
OCYIIECTBIISIETCS C IIOMOIIBIO MOTYYCHUS HOBOM MH(OpManu 00 N3y4aeMbIX MPoIeccax u ¢
MOMOIIbIO 3HAHUS O TOM, B KAKOM CTENEHU B IaHHOE BpeMS CTYIECHT BIIaZIe€T METOIaMU
HCCJICIOBATEILCKOM IeATEeIbHOCTH, KOTOPHIMU OH CTaHET IMOJIb30BAThCS HA TIPAKTHYECKOM
3aHaTUd. [loAroToBKa K MPakKTHUYECKOMY 3aHATHIO HEpeaKo TpebyeT noadopa MaTepuara,
TAHHBIX U CIICIUATBHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHThI
JIOJIKHBI IOMa TOJTOTOBUTH K 3aHATHIO 3—4 npumepa GOopMyJIHPOBKU TEMbI UCCIIEAOBAHNUS,
MPEJICTABICHHOTO B MOHOTpa(UsIX, HAYIHBIX CTaThsIX, OTUETaX. 3aTeM OHH CaMOCTOSITEIILHO
OCYIIIECTBIISIIOT MMOMCK COOTBETCTBYIOIIUX UCTOYHUKOB, OMPEIEIIAIOT aKTYalbHOCTh
KOHKPETHOT'O UCCIICIOBAHMS MPOIIECCOB U SIBJICHUM, BBIICSIOT OCHOBHBIE CITIOCOOBI




JTOKA3aTebCTBA ABTOPAMHU HAYYHBIX Pa0OT IIEHHOCTH TOTO, YeM OHU 3aHUMAIOTCs. B xome
€aMoro MPaKkTUYECKOT0 3aHITHSI CTYIEHThI CHavalla IPeICTaBISAIOT HaliIeHHbIE MU BapUaHThI
(bOpMYITUPOBKY aKTyaTbHOCTU UCCIIEIOBAHMS, 00CYKIAIOT UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HaWIy4llleM BapuaHTte. Bpemst Ha MOAroTOBKY K MPAKTUUYECKOMY 3aHATHIO IO HOpMaTHBaM
cocrasisgeT He MeHee 0,2 Jaca.

IloaroroBka k ceMuHapckoMy 3aHATHIO. CaMOCTOSITENIbHAS [TOATOTOBKA K CEMUHAPY
HaIpaBlieHA: Ha PA3BUTHE CIOCOOHOCTHU K YTCHUIO HAYYHOUH M UHOM TUTEPATYPhI; HA TTOUCK
JOTIOTHUTEIHHOU MH(pOpMaInu, MO3BOJISIONIEH rTy0ke pa3o0paThcsi B HEKOTOPBIX BOIIPOcax; Ha
BBIJICJIEHUE NP paboTe ¢ pa3HBIMU UCTOUHUKAMHU HEOOXO0IMMO HH(pOpMaIH, KOTOpast
TpeOyeTcs JUIsl MOJIHOTO OTBETA Ha BOMPOCHI TJIaHA CEMHUHAPCKOT0 3aHATHUS; Ha BEIPAOOTKY
YMEHHsI PAaBUIIHHO BHIMMCHIBATH BHICKA3bIBAaHUS ABTOPOB U3 UMEIOIINUXCS HCTOYHUKOB
uHpopmaruu, opopMIIATh UX TI0 OMOIHOrpadUIECKUM HOpMaM; Ha Pa3BUTHE YMEHUS
OCYIIECTBIISITH aHAJIN3 BHIOPAHHBIX HCTOYHUKOB MH(POPMAITUH; HA MIOATOTOBKY COOCTBEHHOTO
BBICTYIUICHHUS 10 00CYX/1aeMbIM BoIlpocaM; Ha (OpMHUPOBAHKUE HABbIKA OTIEPATUBHOTO
pearupoBaHus Ha pa3HbIe MHEHUS, KOTOPBIE MOT'YT BO3HUKATh MTPH OOCYKIEHUU TEX WITH UHBIX
Hay4YHBIX TpobsieM. BpeMst Ha MOArOTOBKY K CEMUHApy 110 HOpMAaTHBaM COCTaBJISIET HE MEHEe
0,2 ygaca.

IMoaroroBka K KOJLUIOKBUYMY. KOJIJTOKBHYM TIpeICTaBISIET COOOM KOJIJIEKTHBHOE
o0cyXx/ieHue paszzena JTUCIHUILIMHBI HA OCHOBE CaMOCTOSATEIILHOTO N3YYEHUS 3TOTO pasjesa
ctyneHTamu. [IonroToBka Kk TaHHOMY BUAY y4€OHBIX 3aHATHI OCYIIECTBIISIETCS B CIIEIYIOIIEM
nopsinke. [IpernomaBarens gaeT CIUCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIIEYET MOIYUUTh IPH
M3YYEHUHU OMPEEIIEHHOTO MEePEUHs HayUYHbIX HCTOYHUKOB. CTy/IeHTaM BO BHEAyIUTOPHOE
BpeMsl HEOOXOAMMO IPOYHUTAThH CIEIHABHYIO JINTEPATYPY, BHIUCATh U3 HEE OTBETHI Ha
BOIPOCHI, KOTOpbIE OYAYT 00CYKIaThCsl HA KOJUIOKBUYME, MBICIIEHHO CQOPMYIUPOBATH CBOE
MHEHUE 110 KaXXJIOMY U3 BOIIPOCOB, KOTOPOE OHU BHICKAXKYT Ha 3aHATHHU. BpeMms Ha MOATOTOBKY K
KOJJIOKBUYMY IO HOPMAaTHBaM cocTaBJisieT He MeHee 0,2 yaca.

IMoaroroBka Kk KOHTPOJILHOM padoTe. KoHTponbHas paboTa Ha3HAYAETCS MOCTIE
M3Yy4YEHUS ONPEIETICHHOTO pa3jena (pa3ieioB) TUCIUILIMHEI U MPECTaBIIsIeT cOO0M
COBOKYITHOCTh Pa3BEPHYTHIX MUCEMEHHBIX OTBETOB CTYACHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MoJIy4aloT OT npemnojaBarens. CamocTosITebHas OArOTOBKA K KOHTPOJIbHOM paboTte
BKIIIOYAET B c€0sl: — U3YUYCHHE KOHCIIEKTOB JICKIIHI, PACKPBIBAIOIINX MaTepua, 3SHAaHHUE
KOTOPOTO NMPOBEPSAETCS KOHTPOIBHON paboTOoll; MOBTOpEHHE y4eOHOr0 MaTepuasa, MoJIy4eHHOTO
IIPH MMOATOTOBKE K CEMUHAPCKUM, MPAKTUYECKUM 3aHSATHSM U BO BpEMs UX ITPOBEICHUS;
U3y4EHHUE JOIMOIHUTEIbHON JIUTEPATYpPhI, B KOTOPOH KOHKPETU3UPYETCS COACpKAHUE
MPOBEPSAEMBIX 3HAHUI; COCTABICHHE B MBICIIEHHOUW (JOpME OTBETOB Ha MTOCTABIICHHBIC B
KOHTPOJIbHOM paboTe BOMpPOCHL; (GOPMHUPOBAHHE IICUXOJOTHYECKON YCTAHOBKU Ha YCIIEITHOE
BBITIOJIHEHHUE BCEX 3aJlaHii. BpeMsi Ha MOATOTOBKY K KOHTPOJIBHOM paboTe 10 HOpMaTHBaM
COCTAaBJISIET 2 Yaca.

IMoaroroBka k 3a4ety. CaMoCTOSTETBbHAS TIOJTOTOBKA K 3a4ETy JOJKHA
OCYIIECTBIISITHCS B TeUEHUE Bcero cemectpa. [1oAroToBka BKIIOYAET CaeIyIOUIIe IeHCTBUS:
MEPEYUTATh BCE JICKIIUH, a TAK)KE MAaTEPUAIIBI, KOTOPhIE TOTOBUIIUCH K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSITHSIM B T€UEHHE CEMECTPa, COOTHECTH 3Ty HH(OPMALIHIO ¢ BOIIPOCaMH,
KOTOpBIC JaHbI K 3a4eTy, €ClIi HH(OPMALIUK HEAOCTATOYHO, OTBETHI HAXOIAT B TIPEIOKECHHON
npernojaBarenieM uteparype. Pekomenayercs nenaTh KpaTkue 3anucu. Bpems Ha MOAroToBKy K
3a4eTy M0 HOPMATHUBAM COCTABIISIECT HE MEHEE 4 4acoB.

IMoaroroBka k 3x3ameny. CamocTosITeNIbHAS MOATOTOBKA K SK3aMEHY CXO0XKa C
MOJITOTOBKOM K 3a4eTy, 0coOeHHO ecnu oH AuddepenunpoBannbii. Ho 00beM yaeOHOTO
MaTepuaia, KOTOPbI Hy>KHO BOCCTAHOBUTH B AMSTH K 3K3aMEHY, BHOBb OCMBICIIUTh U TIOHATb,
3HAUUTENBHO OOJIbINE, TOATOMY TpeOyeTcs O0JIbIle BpeMEHH U YMCTBEHHBIX YCHIINNA. BaxHO
c(hopMHPOBAThH LIETOCTHOE MPEICTABICHHUE O COACPKAHUHU OTBETA Ha KaXK/Iblii BOIIPOC, UTO
MpeJoiaracT 3HAHUE PA3HBIX HAYYHBIX TPAKTOBOK CYIIITHOCTH TOTO WJIM HHOTO SIBICHUS,
npolecca, yMeHHe pacKpbiBaTh (DaKTOPbI, OMPEAESIONIIe UX TPOTUBOPEUUBOCTh, 3HAHUE UMEH



YUYEHBIX, U3YyUaBIIUX 00CyxaaemMylo npobiaemy. HeoOxoaumo Takke npuBecTd HHPOPMALIUIO O
MaTepuaiax YMIUPUUYECKUX UCCIIeI0BAaHUM, UTO YKa3bIBaeT Ha BCECTOPOHHIOIO MMOATOTOBKY
CTYZICHTA K 3K3aMeHy. Bpems Ha IOAroTOBKY K 9K3aMEHY 10 HOpMaTHBaM COCTaBJIsIeT 36 yacoB
TSl OaKagaBpoB.

B ®BI'OY BO «UI'Y» opranu3zaiusi CaMOCTOSITEIbHON padOThI CTYICHTOB
pernamenTupyercs [lonoxeHrnem o caMOCTOSITENLHOM paboTe CTYACHTOB, MPUHATHIM Y YEHBIM
cosetoM UI'Y 22 urons 2012 1.

5. YYHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JANCHUITVINHBI

1.CoopHUK3agaYnynpakHeHuHIIoMaTeMaTHYIeCKOMYHAIu3y[ TekcT] : yueOHoe
nocooue / b. I1. emunoBud. - 19-¢ uzn., ucop. - CIIO. : Jlans, 2017. - 623 c. : . ; 21 cm. -
(YueOuuku nms By30B.CriennanbHas nurepatypa). - ISBN 978-5-8114-2311-8 :42 sk3+

2. Unbun, Bragumup AnexcanapoBud. MaTeMaTHudecKkuil aHamu3: y4ue0.1i1s1 OakaaaBpoB
BY30B C YIJIyOJIeH. H3y4eHHEM MaT. aHaJIn3a U IS CHell. MeX.-Mart. ¢ak. yH-ToB : [B 2 1.] / B. A.
Uneun, B. A. CagoBanuuii, b. X. Cennos. - 4-e uzn. - M. : FOpaiirt, 2013. Y. 1. - 2013. - 357 c. -
ISBN 978-5-9916-2733-7. Ok3. 26. +

3. 3opuy, Bnagumup AaToHOBHY. MareMaTudeckuil aHaimu3: yuel. 11 CTy. MaT. | Pus.-
mart. ¢ak. u creu. By3oB / B. A. 3opuu. - 5-¢ m3a. - M. : U3n-s0 MIIHMO, 2007 - ISBN 5-
94057-055-0. Y.1. - 2007. - 657 c. - ISBN 5-94057-056-9. 50 sk3.+

4. 3opuy, Bnagumup AHTOHOBHY. MaTemMaTndeckuii aHamu3: yueO. 4715 CTyA. Mat. u Qus.-
Mar. (ak. u creir. By30B / B. A. 3opuu. - 5-e uza. - M. : Uza-so MITHMO - ISBN 5-94057-055-
0.4.2.-2007. - 789 c. - ISBN 5-94057-057-7. 50 3k3. +

5. bynaeB, Buktop [mutpueBuu. MaremaTtuueckuii aHain3. DOYHKIUMU OJHOU
nepemenHoi: yueOnuk / B. JI. bymaes, M. . SlkyOcon. - Mocksa : Jlanb, 2012. - 544 c. : un. ;
22 cM. - Pexxum noctyna: ObC "UznmarensctBo "Jlawp". - Heorpanuy. goctyn. - ISBN 978-5-
8114-1186-3 +

6. I'opmau, b. A. Maremarnueckuii ananu3 / b. A. I'opmad. - Mocksa : Jlanp, 2013. -
Pexxum pgocryna: ObC "U3narensctBo "Jlans". - Heorpanuu. gocrym. - ISBN 978-5-8114-1428-
4+

0) JOMOIHUTENBHAS TUTEPATypa

7. UnbpuH, Bnagumup AnekcanapoBud. MaTeMaTHudecKuil aHaau3: yueO0.J1 CTy/. BY30B:
B 2 4. / B. A. Unbun, B. A. CagoBanunii, b. X. CennoB ; MockoBckuii roc. yH-T uMm. M. B.
JlomoHocoBa. - 3-e u3a., nmepepad. u gorm. - M. : [Ipocnekt ; M. : U3a-so MI'Y : TK Ben6u, 2006
-Y.2.-2006. - 357 c. - ISBN 5-482-00444-9 . 10 k3. +

8. Maremarnueckuii aHainu3 : ydeb.nmocobue s 0akaiaBpoB, Uil CTyHd. By30B / A. M.
Keitmanos. - OBK. - M. :IOpaiit, 2012. - (bakanaBp.ba3zoBsrii kypc). - Pesxxum mocryma: D43
"bubnuotex". - Heorpanuu. qoctym. - ISBN 978-5-9916-1810-6. +

9. ®ananeeB, Muxann BamentuHoBHY. MaTemMaTHYeCKHil aHamu3 : y4yeb.mocoOue s
CTyl. BYy30B. 00yd4. mo Hamp. mnoxaror. "Maremaruka", "llpukmamHas wMareMaTtuka H
uHpopmaruka", "Mudpopmanuonnas 6e3onacHocTs": B 4 u. / M. B. ®dananees ; peu.: H. A.
Cunopos, A. A. lllernosa ; Upkyrckuit roc. yH-T, UH-T MaT., skoHOM.uuHpOpM. - UpKyTCK :
Mzp-so UT'Y, 2013. - ISBN 978-5-9624-0822-4. Y. 1. - 2013. - 177 c. - ISBN 978-5-9624-0822-
4.513x3. +

10. ®ananeeB, Muxaun BanentunoBud. MaTematuueckuil aHanus : yde0.mocobue ais
CTyl. BYy30B. 00yd4. mo Hamp. mnoxaror. "Maremaruka", "llpukmamHas wMareMaTtuka H
uHpopmaruka", "Mudpopmanuonnas 6e3omacHocTs": B 4 u. / M. B. ®dananees ; peu.: H. A.
Cunopos, A. A. lllernosa ; Upkyrckuit roc. yH-T, MUH-T MaT., skoHOM.uuHpOpM. - UpKyTCK :
Nzp-so UT'Y, 2013. - ISBN 978-5-9624-0822-4. Y. 2. - 2013. - 139 c. - ISBN 978-5-9624- 0824-
8.51 ak3. +



11. ®ananeeB, Muxaun BanentunoBud. MaTematuueckuil aHanus : yde0.mocobue ass
CTyl. BYy30B. 00yd4. mo Hamnp. mnoxaror. "Maremaruka", "llpukmamHas wMareMaTtuka H
unpopmaruka", "Mudpopmanuonnas 6e3omacHocts": B 4 u. / M. B. ®dananees ; peu.: H. A.
Cunopos, A. A. llernosa ; Upkyrckuit roc. yH-T, UH-T MaT., skoHOM.uuHpOpM. - UpKyTCK :
W3n-so UI'Y, 2013. - ISBN 978-5-9624-0822-4. Y. 3. - 2013. - 154 c. - ISBN 978-5-9624-0825-
5.51 3k3. +

12. ®ananeeB, Muxaun BanentunoBud. MaTematuueckuil aHanus : yde0.mocobue ais
CTyl. BYy30B. 00yd4. mo Hamp. mnoxaror. "Maremaruka", "llpukmamHas wMareMaTtuka H
unpopmaruka", "Mudpopmanuonnas 6e3omacHocts": B 4 u. / M. B. ®dananees ; pem.: H. A.
Cunopos, A. A. lllernosa ; Upkyrckuit roc. yH-T, UH-T MaT., skoHOM.uuH(pOpM. - UpKyTCK :
W3n-so UI'Y, 2013. - ISBN 978-5-9624-0822-4. Y. 4. - 2013. - 113 c. - ISBN 978-5-9624-0826-
2.51 3Kk3. +

13. I'paxknanueBa E.FO. HurterpanpHoe wucuucineHne (GYHKIAUW OIHOM IMEpeMEHHOH :

yueb.nmocobue / E.JO. I'paxxnanuesa. — Upkyrck : U3a-so UT'Y, 2012. — 114 ¢. +70 k3.

B) mporpammHuoe obecrieuenne MATLAB

r) 0a3bl JaHHBIX, HH)OPMAITMOHHO-CIIPABOYHBIC U MIOMCKOBBIC CUCTEMBI
https://isu.bibliotech.ru/

http://e.Janbook.com

http://rucont.ru/

http://ibooks.ru/

http://e-library.ru/

http://educa.isu.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI
6.1. YueOHo-1200paTopHOe 000py10BaHue

OTOT PA3/IEJI HE 3AIIOJIHATH

6.2. IlporpammHoe obecneueHue

[IporpammHoe obecnieueHue He Tpedyercs

7. OUEHOYHBIE MATEPUAJIBI VISl TEKYHIEI'O KOHTPOJISI U
MMPOMEXKYTOYHOU ATTECTALIUN

7.1. OneHo4YHbIe CPEACTBA TEKYIIEero KOHTPOJIs

No Bug xoHTpons KonTponupyemeie KonTponupyemeie

m\It (TekyIrie KOHTPOJIbHBIC PA0OTHI) TEeMBI (pa3aeibl) KOMITETEHIINH

1 Kontponbhas pabota «2OnemeHTsl Teopuwm | Pazmen 1 OIIK-1
MHOKECTBY»

2 Kontponbnast pabora «IIpemen wuumcnosoii | Pazmen 2 OIIK-1
MOCJIEIOBATEILHOCTH

3 Kontponbnas pabdota «lIpenen ¢ynknuu B | Pasmen 3, Temsr 3.1 | OIIK-1
Touke. O-CUMBOJIMKA -3.5

4 Kontponbnast pabora «HemnpepsiBHOCTh | Paznen 3, Temsr 3.6 | OIIK-1
¢ynkunu. Knaccudukanus touek paspeiBa. | — 3.8
PaBHOMepHas HEMPEPHIBHOCTH)

5 Kontponbnas pabora «Auddepenunansuoe | Paznen 4, Temsr 4.1 | OIIK-1
vcYHuCIIeHne QyHKIIMUA OAHOU repeMeHHon» | — 4.6, 4.10




KontponbHas pabora «[TomHoe
uccienoBaHue (QyHKIMH M MOCTPOCHHE HX
rpaduKOB»

Pasnen 4, Temnr 4.8

-49

OIIK-1

KonTtponpHas padora «OCHOBHBIE METOJbI
HEONPEICTICHHOTO HHTETPUPOBAHUS

Pazgen 5, Temsr 5.1

-5.2

OIIK-1

KontponbHast pabota «OCHOBHBIE T€OPEMBI
UHTErpajIbHOI0 UCUUCIICHUSL.
HecoOcTBeHHBIE HHTETPATIBI»

Paspen 5, Temnr 5.3

—-5.13

OIIK-1

KonTtponbHas pabota
OTIPEICIEHHOTO MHTETrpaay

«IIpunoxenus

Paznen 5

OIIK-1

10

KonTponbHas pabora «DyHKUIMHN
HECKOJBbKUX MNEPpCMCHHBIX. HPGI[CJI.
HenpepsiBHOCTh. b depeHunpyemMocTsy

Pazgenr 7, Tema 7.1,
7.2,7.4

OIIK-1

11

KontponbsHast pabora «I'eomerpuueckuii u
MEXAHUYECKUI CMBICJIBI rpajueHTa.
Teopema o HesiBHON (pyHKIIMH. Y CIOBHBIN U
0e3yCIIOBHBIN AKCTPEMYM byHKIMA
HECKOJIbKUX [TEPEMEHHBIX)»

Pasgen 7, Temnr 7.3,
7.6-7.8

OIIK-1

12

KonTponbsHas paborta «CxX0aMMOCTh

YUCJIOBBIX PSAI0BY

Paznen 8

OIIK-1

13

Kontponbnast pabora «DyHKIIMOHATBHBIC
PAAbI U TTOCJICAOBATCIIBHOCTHU )

Pazngensr 9 — 10

OIIK-1

14

KonTtponbHas pabota
3aBUCSIIHE OT MapaMeTpar»

«HHTerpaitsl,

Pasnen 11

OIIK-1

15

KontponbsHast padora «Psiapl, HHTErpaisl u
npeoOpazoBanne Dypney

Pasnen 11

OIIK-1

16

KontponsHas pabora «KpaTHble HHTETpabl
U UX NPUIOKEHUS»

Pazgen 13

OIIK-1

17

KontponbsHast pabora «KpuBonuHelHbsle u
IIOBEPXHOCTHBIE ~ MHTErpaJlsl U MX
IPUIIOKEHUS»

Pasgen 14, Tewmsul

14.1-14.2

OIIK-1

18

KonTtponbHast paboTta «DJIEMEHTBI TEOPUH
TIOJISI»

Pazgen 14, Tewmsl

14.3 -14.7

OIIK-1

[IpumMepbl OLIEHOYHBIX CPEICTB TEKYLIEro KOHTPOJIA

JleMOHCTpallMOHHBIE BApHAHTBI KOHTPOJIBHBIX PaboT

KonTtpoabsnas padora Ne 1
«J1eMEeHTBI TEOPHH MHOKECTB

Bapuanrt 1

1. Jloka3aTb, YTO MHOKECTBA YETHBIX U HEYETHBIX YHUCET — CUETHBIE.

2. Jama pysxius f:Z> — Z%, f:(m,n)— (m+n, m—n). SAeasercs mu f uHbexumeii,
CIOPBEKIMEH HIIN OUEKITHe?

3. Jlokasarb paBeHCTBO: £ x (F UG)=(Ex F) ) (E X G).

KonTpoabHast padora Ne 2
«IIpexes yncJI0BOM MOCIEA0BATEIbHOCTH

Bapuanr 1



1. MoeT Ji1 MoC/IeI0BaTeIbHOCTh UMETh OECKOHEYHO MHOTO OTPHUIIATENILHBIX YJICHOB, €CITH OHA
CXOJIUTCS K TOJIOKUTEIIEHOMY YHCITy?
a) ma; ©0) HEeT; B) HE BCETHA.

2. Ecnu mocne1oBaTeibHOCTh HEOrPAHUYEHHA, TO OHA SBJISCTCS
a) OeckoHEeYHO 0oMNbIION; 0) OECKOHEYHO Malloi; B) PacXOJSIICHCS.
3. TlocsenoBaTenbHOCTh {x, | SABASETCSA CXOASIIEHCS K YHCITY X, €CITH

a) B J00OW OKPECTHOCTHM TOYKHM x HAaXOAUTCA OECKOHEYHO MHOT0 YJIEHOB
MIOCJIEIOBATEIBHOCTH;

0) BHe 000N OKPECTHOCTH TOYKHM x HAXOJUTCS He Oojiee KOHEYHOro YHcia YICHOB
MOCIIEI0BATEIHHOCTH;

B) B /1000 OKPECTHOCTH TOYKH x HAXOIHUTCA HE Oojiee KOHEUHOrO YMClIa YICHOB
IIOCJIEI0BATEIbHOCTH.

4. beckoHeyHO Majias IOCJIEN0BATEILHOCTD
a) cxomuTcs; 0) pacxXomUTCS; B) MOXKET OBITh KaK CXOJSIICHCS, TaK U PACXOISIICICS.

5. Ecim mmocneioBaTeIbHOCTE CXOJIUTCS, TO OHA
a) orpaHnueHa; 0) OCCKOHEYHO MaJias;, B) HEOTpaHWYCHHA.

6. BoriOpaTh mpomnymieHHbIE CI0Ba-3HAKH B MOPSAIKE UX CICTOBAHUS:
«Hucno x HE SIBIIAETCS peaeaom [IOCIEA0BATEIbHOCTH {x,}, ecinu
...&>0... namypanvrnoe uucno N ...n> N BBIIOIHIETCI HEPABEHCTBO |X, —X|...E»

a) V,V,3,>; 0) V,3, V,<; BV, 3, >.
7. BcTaBuTh MpoOMyIIEHHBIE CI0Ba B Tpeiokennn «llocienoBaTenbHOCTh  {x,}  CXOmMTCs K
4YuCIy x ... €€ MOXHO IPEACTABUTh B BUIE: x, =x+a, : rae {a”} - OECKOHEUYHO MaJias.

a) Torga, ©0) eciu; B) TOTJA M TOJBKO TOTJA, KOTAA.

8. IlpousBenenume  OCECKOHEYHO  MajOM  IOCJEAOBATEILHOCTH  HA  OTPAaHUYCHHYIO
IIOCIICA0OBATCIIbHOCTD SABJIACTCA

a) OrpaHHYEHHOW; 0) OECKOHEYHO MAaJOH; B) CXOJSIICHCS K YnCTy x # 0 .

9. Jlokasatb, 4TO MOCIAEA0OBATEABHOCTh X, = Vn? +12 —=vn* -3 Geckoneuno manas.

10. Jlokasatk, 4To MOCIE0BATENBHOCTL x, =6n° +n° HEOTPAHMYEHHA.

3
lim[ 7 +4) 1
11. Jloxkasare, uto | > T

n—>0 n
12. Beraueuth  lim ¥6" +3" —4n* .
n—>0
3
arctg n

13. Beruucautes lim

noo 3+l

3 2 3 2
14. Bpraucante lim @n”+ 33) @n” -1 .
n—>0 3n° +2n-2

KonTtpoabsnas pabora Ne 3
«[Ipenen pynkunu B TOUKe. O-CHMBOJIHUKA»

Bapuanrt 1



1. Jokazarb, 4TO lirrll(x —1)Inx=0.

2. lokazatsb, yto O(o(f)) =o(f) npu x = x,.

5 1_2_7 1_;,_1
1—1gx —~/1+si \/
3. Haiitu a) lim(1+ ctgx)™"; 6) 1i1r01\/ gx 1 +sinx ;B) lim 2l - x

3
i x X—>0
e 1—31/1+f
X

4. Beigenuts rnaBHbll wieH Aa”(x) 6. M. (6. 6.) dyHkuum y = f(x) mpu x— x,
oTHOocUTeNnbHO 0. M. (0. 0.) a(x) W ompenenuTh MOPAJOK MalocTH (pocTa). 3ammcarb

COOTBCTCTBYIOIICC ACUMIITOTUYCCKOC PA3JIOKCHUEC, CCIINU

f(x)=log 2, x, =1, a(x) = ! .

x—1

KonTtpoabsnas padora Ne 4
«HenpepoiBHOCTh pyHkuuu. Kitaccupukanus rouek paspoisa. PaBHomepHas
HENpPepPbIBHOCTH)

Bapuanr 1

1. UccnenoBarh pynkuuoo f(x) = {l} Ha HENPEPHIBHOCT.
X

2. Ilpu xakux 3HaueHUsAX napamerpa A QyHKIUA
2" -1
A, x=0.

HETNPEPHIBHA HA BCEW YHCIOBOW MPSIMOM.

1
3. UccnenoBarh QpyHKLHIO y = XSin — Ha paBHOMEPHYIO HENPEPHIBHOCTh HA MHOXKECTBE [O; 1].
x

4. CyuiecTByeT M HENpepbIBHAas Ha MHTEpBaJIe (— I; 1) ¢yHkus y = f(x), oroOpaxaromas
(~1; 1) ma (1 +0)? OtBer obocHyiite.

xe
e’ —1

5. HaliTu acuMnITOTHI ¥ TOCTPOUTH TpaduK QYHKIIUHA Y =

KonTtpoabnas padora Ne §
«IuddepenunanbHoe ncHUCTeHHEe PYHKIMH OHOM MepeMeHH o

Bapuanrt 1
. x 25
1. HaliTu npou3BoaHy0 QyHKIUU ) = 5 +1—
- X
2. Haiitu npon3BoAHYI0 QYHKIIMU y = arcsin >
I+x
X2 X
3. Haiitn d| —— | B TOUKe X =2.
X
4. Onpenenuts @ H 5, npu KOTOPBIX HenpepbiBHA U AuddepeHupyemMa GyHKIHs
) {a.x—i—ﬁ, r=1,
X)= -
x“, x > 1.

x=alt—sint)

5. Haittu mpon3BoaHyo y’(x) byHKIIIN {
y= a(l - cost)

T
B TOYKE ¢ ZE.



KonTpoabHas padora Ne 6
«IlosiHOE MccieqoBaHMe (PYHKIUH M OCTPOEHHE HX IPA(PUKOB»

Bapuanr 1
IToctpouts rpaduku GyHKUUH C TOJHBIM HCCIIEI0BAHUEM

1 -~
1. y= ;xz — 2x* + 3x

2. v=(1 +_x;j:.71.-

, A= 2cos2t
= 2cos3t
4. ( ¥Z—x)? =407 +y?)
KonTpoabHnas padora Ne 7
«OCHOBHBIE METO/IbI HeONMpPeIeJIeHHOT0 MHTErPUPOBAHUSD)
Bapuanr 1
Haiitu

J\/x +2 2) J- arctgeg dx

dx dx
0 —dx; 3) |51 D) |———— 5 |5
x"+1 x x: 3) J‘x3—1 ) J‘x\/x2+x+1 ) IShZXChzx

er(l+e")
6)J.cos5 x+/sin xdx .

KonTpoabHas padora Ne 8
«OCHOBHBIE TeOpeMbl HHTErpajibHOro ucuuciaeHus. HecoocTrBeHHbIe MHTErpajib»

Bapuanr 1

1. JTna pynxman f(x) =

(3.43)

—z% HAWTH IEPBOOOPA3HYIO, IPOXOIAILYIO YEPE3 TOUKY
(1 +Xx )

3

:
2. Haiitu  a) J.xarccosxdx, 0) Imax{4—x2; Z}dx
0

1

T
. dx
3. Haittu J- - .
0 2+sinx+cosx

¢ cosxdx

N
4. UccnenoBaTh Ha aOCOJIIOTHYIO M YCIIOBHYIO CXOAMMOCTb UHTETPAJIb I .
S x(2+x)

Tarctgx sin x dx
S xlx

d”’
5. Haiitu — | —dx
dy 5, Inx

2



KonTtpoabsHnas padora Ne 9
«IIpuniosxeHus onpeaeIeHHOr0 HHTErpaIa»

Bapuanrt 1
1. Haiitu nomaab, OrpaHUYEHHYIO KPUBOH p = a c0s 3¢.
2. Haiitu o0beM Tena, 00pa30BaHHOTO BpalleHHEeM OO0JacTH, OrPaHUYEHHON JHUHUIMU
y=x, y=2x—x Bokpyrocu Ox.
3. Haiitu niiuny nyru KpuBou x=6cost, y=6sint, z=3¢, 0<t<27.

KonTpouabsnas padora Ne 10
«DYyHKIMH HeCKOJbKHUX nepeMeHHbIX. [Ipeaesn. HempepbiBHOCTD. Anddepennupyemoctny

Bapuanrt 1
1. HaiiTu moBTOpHBIE Mpenenbl U ABOWHOM, €clii OH CyllecTByeT npu x —0, y—0 ¢GyHKIuu
_x -y
X3 +y

2. Uccnenosats Ha quddepeHnupyemMocts B Touke (0,0) pyHknmo f = | y| sin x

3. Haittu du m d*u nns QyHKUMM u = arctgﬂ
z

4. Haittn du w d*u nns GyHKuum u = (p(sin xy, sin ﬁ}
y

KonTpoasHnas padora Ne 11
«I'eoMeTpHYECKHH M MEXaHHMYECKHUI CMBICJBI IpagueHTa. TeopeMa 0 HessBHOM (pyHKIIUM.
YciaoBHbINE 1 0€3yCI0BHBIN IKCTPeMYM (PYHKIMA HECKOJbKHUX MepeMeHHbIX)

Bapuanrt 1
1. UccnenosaTh Ha NOKANbHBIHA SKCTPEMYM GYHKIUIO z=Xx> —2y° —3x+6y.
2. Haiitu dz(x,y) u du(x,y) nns dynkuuit z(x, y), u(x,y), 3anauubIx cucremoit
X+y+z+u=a
¥+y +z2+ud =b
3. HccnenoBaTe Ha YCIOBHBIM JIOKalbHBI OKCTpEeMyM OGYHKIUIO U =Xx+)y+2zZ, €ClH

x2+22=y.

4. Hanncath ypaBHEHHUs KacaTeIbHOM IIIOCKOCTH M HOPMAIIM K TIOBEPXHOCTH Z = X° —3xp + )’
B Touxe M(1;1;—1).

5. [ana ¢yHKus u=xz+>. Haiitn %(2,1,2), rae [ - HampaBieHHE TpagueHTa (QyHKUUU
y

v=Xxyz B TOYKe M (2,1,2).

KonTposbsnas padora Ne 12
«CX0AMMOCTb YUCJIOBBIX PSII0OBY

Bapuanrt 1
HccnenoBaTh CXOAMMOCTB YHCIIOBBIX PSAOB (B Cllydae 3HaKOIEPEMEHHBIX PSAJ0B YCTAHOBUTH
XapakTep CXOAUMOCTH)
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KonTpouabsnas padora Ne 13
«DYyHKIHOHATbHBIE PA/bI H MOCJIEA0BATEIbHOCTH

Bapuanrt 1
nx
1. MccnemoBaTh Ha paBHOMEPHYIO CXOAMMOCTh MOCIIEAOBATENbHOCTD [, (x):ﬁ, eciu
—2x+2n
a)xe [O, 1], b) x €[l, + »).
o0
2.1 S)=>m?1+—=— >
. UccnenoBaTh Ha HENPEPBIBHOCTh CYMMY psJa X)= > 2 npu x> 0.
n=l1 1+n"x
mn
» cos?
3. MOHO 7T MOWIEHHO UHTETPUPOBATH PsI —————Ha 1000M oTpe3ke?
pHp pan 2 ——— p
n=l{yn" +x
© (x+1)
4. Mo>XHO 111 TOYJIeHHO AU(dEepeHInpoBaTh psij Z—n Ha otpeske [-3,1] ?
n=1(2n+1)3
. ® .1 n
5. Haiiti 06:1aCTh CXO/IMMOCTH CTENEHHOTO psina Y arcsin — (x —4)".
n=1 4"
x2
6. Paznoxuts 1o creneHsM x (GpyHKIIHIO f (x) =—77——=. Omnpenenutb 00J1aCTb CXOAUMOCTH
1+~
2

IMMOJIYYCHHOI'O pdaaa

KonTpouabnas padora Ne 14
«AHTerpaJbl, 3aBucsALINE OT IAPAMETPa>

Bapuanrt 1
+00
1. MccrenoBath Ha HEMPEpHIBHOCTH QYHKIHIO J(a)= j o~(x-af dx, a€R.
0

1

a3

2. Haittu J'(a), ecu J(a)= I ==

dx.

1 X

a 3

+00 5
3. Mccnenioats Ha paHOMepHyto cxoamMocts J(y)= [ye™ dx mpn ye(0,+oo)
0

dx ecnu a) pe(—w l]
(4 B x)p B ) 2 9

4
4. ViccnenoBaTh Ha paBHOMEPHYIO cxomuMoctb J(p)= j
2

b) pe(-oo,1).



. 0 x"dx
5. Beipa3uthb uepe3 unTerpan Junepa f

o@+3¢¥”

L dx

6. Beruncnuth uHTErpan dilepa j—
40— x)1+x)

KonTpoasnas padora Ne 15
«Psiabl, HHTErpaJsl U npeodpasosanue Pypre»

Bapuanr 1

1. Paznoxuts B pag dypbe Gynkuuio f(x)=x Buatepsane (0,2) 3anucaTb paBeHCTBO

[TapceBans.

, X€ (— 2, 0);

|-

2. Paznoxuts B pag dypbe Gpynkuuo  f(x)= . 3anucarb paBeHCTBO

, xe(O, 27[)

S

[Tapceans.
3. Ilpu kaKoM 3Ha4eHUU TapameTpa a QyHKIMHA | (x) =a+x, g(x) =3—2ax +x°
OPTOTOHAJIBHBI HA OTPE3KE [O, 1]?

sin x, |x| <,
4. Tpencrasuth unrerpaiom Oypbe Gynkuuto f(x)= 0 | |
R x| > .

KonTpoasHnas padora Ne 16
«KpaTHble HHTErpaJjbl M UX NPUJIOKEHUD)

Bapuanr 1
11

2
1. Beruncnuth ABOMHON HHTETpal J-J-e" dxdy .
0y
2. Haiitu mmomans ¢urypsl, orpanudensoi muausamu (x° + y>)° =2a° (x> —y*), x> +y° > a’.

o o~ 2
3. Beluucnuth TpOHHOW MHTErpal ”J. x’dxdydz , rne V orpaHMdeHa MOBEPXHOCTAMH z = )~ ,
Vv

z=2y%, Z=§, z=3x,z=1.

4. Haiftu o0beM Tena, OTPaHHYEHHOTO MOBEPXHOCTAMU z=xy, z=Xx+y, x+y=1, x=0,

y=0.

KonTpoasnas padora Ne 17
«KpuBo/IuHeliHbIe U MOBEPXHOCTHBIE MHTErPAJIbI U MX MPUII0KEHU

Bapmuanr 1
2 2

N X+ 2
1. BeruMCINTh HUPKYIIALMIO BEKTOpa [ = yi—zj + xk BAONb onaunca~-—— 4 2> =4°, y=x B
2

IMOJIOKUTCIIBHOM HAIIPaBJICHUU OTH-HO OpTa i.

2. C nomoristo hopmynsl OcTporpaackoro HaWTH MOTOK BekTopa F =zk depes BCIO
2 2 2
MOBEPXHOCTD AJUIHIICOUIA x_2+ y_2+ Z_z —1 B HampaBJICHUU BHEUTHEH HOPMAJIH.

a



3. C nomopsio Gpopmynsl CTokca HaifTu paboTy BeKTOpHOTo moiss F = 2xye’i +x°e” j + X" ye'k
BIOJIb BUHTOBOM JIMHUM x =cos@, y=sing, z=¢, ¢ €[0,7] B HAPABICHAH BO3PACTAHHUs
napamerpa ¢.

4. OnpenenuTh CyMMapHBIH 3JEKTPHUYSCKHN 3apsi, PacHpeieNeHHbIl Ha YacTH MOBEPXHOCTU

MUJINHIOpA x2 + yz = Rz, BBIPCSaeMOﬁ KOHYCOM Z = \[)Cz + y2 , €CJIIM IIJIOTHOCTb 3apsaa

e(F)=yz (r=const).

KonTpoasnas padora Ne 18
«J1eMeHTBI TEOPUH TOJIsD)

Bapuanr 1
1. B KakuX TOYKax MPOCTPAHCTBA TPAJMEHT MO U =X + )’ +z° —3xyz TepHeHAUKYIAPEH OCH
0z?
2. HaliTu BEKTOpHBIEC TUHUM NTONISL F = yi — Xj.
3. Haiitu Maccy yacTu JuIMIca X =acost, Yy =asint, paclojOKEHHOW B IEPBON YETBEPTH,
€CIH €€ IUIOTHOCTh (X, ) =ay.

2

N . 3 .
4. Hatitu IJiomaab OOKOBOM MMOBCPXHOCTHU LUJIUHIPA y:§x , OI'pPaHHUYCHHOU IIJIOCKOCTAMH

z=0, x=0, z=x, y=6.

5. BeI9ucIuTh paboTy CHIIOBOTO Mofs F = xyi—x°yj BAOAb AyTM 7 =ti+t°j, 0<t<2.

6. Haiitu notox BekTtopa [ =xi—)j uepe3 BEPXHIOI YacTb MOBEPXHOCTU Napadosiouja
z=x"+y>, x*+y <.

7. C IIOMOILBIO bopmybl OcTtporpazackoro HaWTU IIOTOK BEKTOpa
F= ( y+ Z)i + (z + x) Jj+ (x + y) k yepe3 BHEIIHIOK CTOPOHY IIOBEPXHOCTH CHUMILIEKCA
x>0, y=20, z20, x+y+z<1.

8. C momompio Gopmynsl I'puHa HallTH HUPKYISIHUIO BeKTOpa F = ycosxi +(cos y+sin x) J
2 2

BIOJIb 3JUIMIICA — +% =1 IIpOTHUB 4acoBOM CTPCJIKH.

9. Haiitu rot(rotF), ecnu F:(z—y)i+(y+2x)j+(x2—2z)k.

10. IIpoBepHTh NOTEHIMATILHOCTD M HaiiTn noTeHnman nons F =(3x’y—y° )i + (x3 —3xy2) J.

7.2. OnleHOYHbIE CPeACTBA ISl IPOMEKYTOYHON aTTecTAluu
Cnucok BONPOCOB /JIsl IPOMEKYTOUHOM aTTeCTAIUM:

IIporpamma 3x3ameHna 3a 1-oi cemecTp
[Monarue MmuarMyMa (MakCUMyMa) YMCIOBOTO MHOXKECTBA.
JleMMBl O €AMHCTBEHHOCTM MHUHHMMAJIBHOTO 3JIEMEHTA WM NIPUHUUI MHUHHMAJIbHOTO
AJIEMEHTA.
[IpyuHIMIT MaTeMaTUYeCKOW NHIYKIHH.
HepasencrBo bepnymin.
bunom HerotoHa.
Ornpeneniennst MOJYJIS BEIIECTBEHHOTO YKCIa, 1IEJI0ON U APOOHOM yacTe yuca.

N —

SNk
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Teopems! o mmotHoctt O B R 1 R\Q B R.

Omnpenenenust TOYHON BEPXHEH M TOUHOM HUYKHEHN rpaHel YMCIOBOrO MHOXKECTBA.
Onpenenenuss OHEKIUUM W PAaBHOMOIIHOCTH MHOXeCTB. OrmpeneneHne C4YEeTHOTO
MHOX€ECTBA.

Omnpenenenue npezaena YuciaoBOU MOCIEI0BATEIbHOCTH.

TeopeMa 0 €eTMHCTBEHHOCTH Ipejieiia YACIOBOM MOCIEA0BATEIBHOCTH.
ApudmeTnueckue CBOICTBa Mpezesnia YUCI0BON MOCIET0BaTEIbHOCTH.

CaoiicTBa npe/ena YucaI0BON MOCIIE0BATEIbHOCTH, CBA3AHHBIE C HEPABEHCTBAMHU.
OmnpeneneHrne OrpaHUYEHHOMN TOCIE0BATEIbHOCTH.

HeoOxoauMplii IpU3HAK CXOJUMOCTH IOCIIEA0BATENBHOCTH.

Teopema Beliepmitpacca 0 npenene MOHOTOHHOMU u OTpaHUYECHHOU
IIOCJIEI0BATEIbHOCTH.

Teopema o penesne NoANOCIeA0BATENBHOCTH.

Teopema bonbuano-Beliepurpacca.

Omnpenenenue pyHIaMeHTaIbHON MOCIEA0BATEIHHOCTH.

Kpurepuit Komu cxoquMOCTH YACI0BOM MOCIEA0BATEIBHOCTH.

Kpurepuii Ko pacxoaumMocTy YuciaoBOU MOCIEI0BATEIbHOCTH.

Onpenenenus HEOTPAaHUYECHHOM, OECKOHEYHO OO0JbIION U OECKOHEYHO MaJIOH
MIOCJIEI0BATEIbHOCTH.

. Teopema o0 mpegene TPOU3BEICHUS OTPAHUYEHHONM U  OECKOHEYHO Majoi
MIOCJIEI0BATEIbHOCTEN.

TeopeMma 0 cienuanbHOM NPEACTABICHUN WICHOB CXOASILEHCS IOCIEN0BATEIBHOCTH.
CBsi3p MeX 1y OECKOHEUHO MaJloil 1 6ECKOHEUHO OOJIBIION MOCIeA0BATEIHLHOCTAMHU.
Psin cpaBHEeHMst 0€CKOHEUHO OOJBIITUX.

Omnpenenenus npenena Gynkuuu no I'eitne u nmo Komru.

Omnpenenenrs OAHOCTOPOHHHUX MPEIEIIOB.

CaoiicTBa npezena GyHKIUU.

Kpurepwnii Komu cymectBoBanus npeaena GyHKINH.

[IepBbIid 1 BTOpOY 3aMevaTENbHBIE TTPEIEIIHI.

Omnpenenenne 6eCKOHEYHO MAJION U OECKOHEYHO OONBIION (DYHKIINH.

Teopema o cienaabHOM MpeACTaBICHUN (PYHKIIMH, UMEIOLIEH mpeaer.
O-cuMBONMKA U CpaBHEHUE (PYHKITHIA.

Psin skBuBaneHTHBIX GyHKUUH mpu x — 0.

Omnpenenenus HenpepsiBHOCTH GyHKIUH 110 ['eline u mo Komu.

Omnpenenenre HENPEPHIBHOCTH HA A3BIKE MPUPALICHUH.

CBoiicTBa HEMPEPBIBHBIX (PYHKITUH.

Omnpenenenne Touku pa3pbiBa Gpynkun. Knaccudukanus Touek paspbiBa.

Teopema o Toukax pa3psiBa MOHOTOHHOM Ha OTpe3ke (QyHKIUU.

I'moGanbeHbIe cBOKCTBA (PYHKITMIT HEMTPEPBHIBHBIX HA OTpe3Ke (Teopembl BeliepmTpacca u
boabriano-Korm).

Omnpenenenre paBHOMEPHO HETIPEPHIBHOM (YHKITHH.

Teopema Kanropa.

Omnpenenenre npenenbHON TOUKH MHOKECTBA.

OmnpeneneHust OTKPHITOrO ¥ 3aMKHYTOT'O MHOYKECTB U CBA3b MEXAY HUMH.

CBoiicTBa 3aMKHYTBIX M OTKPBITBIX MHOKECTB.

OnpeneneHre KOMIIAKTHOTO MHOXeCTBa B R.

Omnpenenenne OTKPHITOrO MOKPHITHUS.

JlemMma bopens.

O060061menHas Teopema KanTopa.

Omnpenenenre Mpou3BOIHON (PYHKIIUU B TOUKE.

Omnpenenenue nuddepeHInpyeMocTH (YHKIIMH B TOUKE.

Teopema o cBsizu qudGepeHIIpyeMOCTH U HEPEPHIBHOCTH (DYHKIINH.



54.
55.
56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

VYpaBHeHHE KacaTeNbHON K rpaduKy ()yHKIHH.

I'eomeTpuyeckuit cMbIc MPou3BOAHON U TuddepeHImana.
JuddeperunpoBanue ca0xKHON 1 00paTHON (YHKIIHHA.

[TpaBuna nuddhepeHnupoBaHus.

®opmyna Jlenbuuna.

OcHoBHble TeopeMbl AuddepeHnnanbsHoro ucunciaenus (reopemsl Poms, Jlarpamka u
Komu o cpennem).

JlocTaTOyHOE YCIIOBHE MOHOTOHHOCTH.

HeoOxonumoe ycioBue 3kCTpeMyma.

[TepBoe u BTOpOE JOCTaTOUHBIE YCIOBUS HKCTPEMyMa.

JlocTaTouHOE yCIOBUE BBHITYKIOCTH Tpaduka GyHKIIUH.

Heob6xoaumoe ycioBue neperuoa.

IlepBoe u BTOpOE JOCTaTOUHBIE YCIOBUS NIEPEruoa.

Omnpenenenus BepTUKAIbHON U HAKIOHHOW acUMNTOT rpaduka QyHKINU.
ITepBoe u BTOpOE Mpasuia Jlonurans.

dopmymna Teilinmopa ¢ octaTouHbIM WieHOM B hopme [leano.

CBOICTBO €IMHCTBEHHOCTH MHOrouIeHa Telnopa.

TpeTbe OCTaTOYHOE YCIIOBUE SKCTPEMyMa U meperuoa.

IIporpamma 3x3amMena 3a 2-0ii cemecTp
[TonsiTue nepBooOpazHoi u HEONPEIEIEHHOT O MHTErpana. CaoiicTBa
HEOIIPEIEICHHOT 0 UHTErpaa.
OCHOBHBIE METO/Ibl UHTEIPUPOBAHUS HEONPEAEIEHHOIO HHTErpaa.
[lonstne  ompenenenHoro  uHTerpana  Pumana.  HeoOxomumoe — ycioBue
MHTErpUpyeMOCTH. ['eOMeTpUUeCK il CMBICI ONPEAEIEHHOT0 HHTErpaa.
Bepxnue n HuKHHME HHTETpalbHbIEe CyMMBI /lapOy 1 UX cBOMCTBA.
[TonsitTue BepxHero W  HWkHero wuHTerpamoB JlapOy. Kpurepuit Pumana
UHTETPUPYEMOCTH (QYHKIUH.
Knaccsl ¢pyHkuit uHTErpUpyeMbIx mo Pumany.
CBolicTBa onpeaeneHHoro HHTerpasa.
HNHTerpupyeMoCTh CII0KHON M1 MOHOTOHHOM (PYHKITHH.
WHTrerpan ¢ mnepeMeHHBIM BEPXHMM MpEeAeoM M ero cBoicTBa. CBs3b MEXAy
oTpezieieHHBIM U HeolpeaeaeHHbIM nHTerpanamMu. @opmyna Herotona-JleiiOnuna.

10. OcHOBHBIE METO/IbI HHTETPUPOBAHUS ONPEEICHHOIO UHTETpaa.

1. HepBaﬂ TEOpPEMa O CpE€AHCM IJIA OIIPCACIICHHOI'O MHTCTpaJia U CIICACTBUA U3 HEC.

12. Bropas Teopema 0 CpeJHEM IS ONIPENEICHHOI0 HHTErpala U CIEICTBUS U3 HEE.
13. ®opmymna Telmopa ¢ OCTATOYHBIM YJICHOM B HHTETPAIbLHOMN opMme.
14. HepaBeHcTBa conepskaliue HHTerpajibl (HepaBeHCTBa lenbaepa, MHHKOBCKOrO,

Kommu-bynsikoBckoro).

15. IlonaTe HECOOCTBEHHOIO WHTErpana InepBoro u Broporo pona. Kpurepuii Komm

CXOJUMOCTHU HECOOCTBEHHBIX HUHTCTPaJioB.

16. Ilpu3Hak cpaBHEHUS CXOANMOCTH HECOOCTBEHHBIX MHTETPAJIOB B (hopMe HEPABEHCTB U

B IIpeliebHON hopme.

17. Ilpusnak Aupuxine-Aodens.

18. OcHOBHBIE METOBI MHTEIPUPOBAHHSI HECOOCTBEHHBIX MHTETPAJIOB.

19. ABcontoTHas U yCIIOBHAs! CXOAMMOCTh HECOOCTBEHHBIX HHTEIPAJIOB.

20. IlonsiTue pyHKIMHU OrpaHMYEHHON Bapuanuu. Teopema o cyMMe NOJHBIX BapHaLUi.
2]1. Teopema 0 HEOOXOOUMBIX M JOCTATOYHBIX YCJIOBMSX OIPAaHMYEHHOCTH BapUaluU

byHKIIHH.

22. Ilonsarue unterpana CTuirbeca U €ro CBONCTBA.
23. ®opmyna a1t BerurcieHus uaterpaia CTuinrbeca.
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50.

51

[onarue nuddepenmupyemMoctn GYHKIUM MHOTHX IepeMeHHbIX. Heobxonumoe
ycioBue nuddepeHIupyeMOCTH.

[TonsTue YaCTHOU MIPOU3BOJAHOM. [TepBoe JIOCTaTOYHOE yCIIOBHE
nudGepeHITPYEMOCTH.

Teopema o muddepenunpoBanun crnoxHor ¢(yHkuH. MHBapHaHTHOCTH (HOPMBI
nepBoro auddepennnana. [Ipasuna nuddepeHupoBanms.

[IpousBonHas no HampasieHuto. I'pagreHT QyHKIUU U €r0 CBONCTBA.
['eometpuueckuit cmpicn nuddepennuana ynkuuu. KacaTenbHble W HOpMaIbHBIN
BEKTOPbI IIOBEPXHOCTH.

YactHble mpou3BOAHBIE BbICIIMX NOpsakoB. Teopemsl IllBapua u FOnra. Bropoe
JIOCTATOYHOE yCIIOBUE THPPEPEHIIUPYEMOCTH.

Hudbdepennmansr Beicmux mopsakoB. dopmyna Teinmopa mist GyHKIUNA MHOTHX
IEPEMEHHBIX C OCTaTOYHBIM WiIeHOM B Gopme IleaHo.

@opmyna Teinopa mis (GyHKIUH MHOTHX MEPEMEHHBIX C OCTaTOYHBIM YICHOM B
¢dopme Jlarpanxa.

[TonsiTve JOKaNBbHOTO 3KCTpeMyMa (YHKLIHMHM MHOTHX INepeMeHHbIX. HeoOxomumoe u
JOCTaTOYHOE YCIOBHS SKCTpeMyMa (YHKIIMA MHOTHX TTIEPEMEHHBIX.

Teopema o HesIBHOW (DYHKITHH.

Teopema o cucreMe HESBHBIX (DYHKIHN U CIEICTBHE U3 HEE.

. Ilonsgrue YCIIOBHOI'O JKCTpEMyMa (bYHKHI/II/I MHOTUX IEPECMCHHBIX U METOAbI €T0

HAXOXJICHUSA: METOJ MCKJIIOYeHUs (MpsSMON METOMd), MEeToJ MHOxuTenei Jlarpamxa.
OKeTpeMyM (QYHKIIMHM Ha MHOXKECTBE.

IlonaTne 4nCIOBOrO psifa, CXOAUMOCTM M PACXOAUMOCTH 4YMCIOBOTO psija.
[Ipocreiime cBOMCTBAa CXOASAIIUXCS PAJIOB.

Kpurepuit Komm cxonumoctu umncioBoro psga. Heo6xoaumslil pu3HaK CXOAUMOCTH
(B n1BYX (hopmax).

[Ipu3Hak cpaBHEHUS (B ABYX (OopMax).

JloctaTouHble NPU3HAKM CXOJUMOCTH YHUCIOBBIX PSNOB C HEOTPHULATEIbHBIMU
wieHaMu: npusHak JlamambGepa; kopHeBoM npusHak Koiu; MHTerpanbHbIN NPU3HAK
Komm.

3Hakouepenyoomuecs duciaonsle psabl. [Ipuznak Jleitouuna.

. AGcomroTHasg u YCJIIOBHAA CXOJUMOCTL YHCJIOBBIX PAHOB. HOCTaTOLIHBIC IMPpU3HAKH

a0COIIOTHON CXOAMMOCTH YHUCIIOBBIX PSAIOB.

CaoiicTBa abCOJIIOTHO U YCIIOBHO CXOASIIUXCS YUCIOBBIX psifoB. Teopema Pumana.
[Ipuznaku dupuxiie u Adenst cXoAMMOCTH YUCIIOBBIX psioB. IIpeobpazoBanue Adens.
[Tonsatne (¢yHKUMOHANBHOW mocienaoBaTenbHOCTH. IloToueuHas W paBHOMepHas
CXOAUMOCTb (YHKIMOHATIBHBIX  TOCJIEJOBATEIbHOCTEH. Kpurepuit  Kommu
PaBHOMEPHOM CXOAMMOCTH (HYHKIIMOHAIBHBIX [OCIEI0BATEIBHOCTEN.

CBoiicTBa paBHOMEPHO CXOAAMIMXCS (PYHKIMOHAIBHBIX OCIEI0BATEIBHOCTEH]:
TeopeMa O IEPECTaHOBKE MPENIETIOB;

Teopema /[(uHu;

TEOpeMa O MOWIEHHOM HMHTETPUPOBAHUM PABHOMEPHO CXOASIIUXCS (YHKIHMOHATIBHBIX
MOCJIEIOBATEILHOCTEH;

TeOpeMa O  IOWIEHHOM  AU(QepeHIUpPOBaHUM  PABHOMEPHO  CXOJSIIUXCS
(YHKIMOHATIBHBIX MOCIEOBATEIBHOCTEH.

[lonsatne (¢yHkuMoHambHOrO psna. IloToyeuHas W paBHOMEpHass CXOAMMOCTb
¢ynkunonanpHbIX  pspoB.  Kpurepuit  Komm — paBHOMEpHOH — CXOAMMOCTH
GyHkunoHanbHbIX psAnoB. Ilpusnak Beliepmrpacca paBHOMEpHOH CXOAMMOCTH
(YHKINOHATIBHBIX PSIZIOB.

. CBolicTBa paBHOMEPHO CXOISMIUXCS PYHKIIMOHATIBHBIX PSAIOB:
52.
53.

TeopeMa O epPecTaHOBKE MPEIEINIOB;
Teopema JluHu a5d QyHKIMOHAIBHBIX PSIIOB;



54.

55.

56.

57.

58.

59.
60.

61

68.

69.

70.

71.

72.
73.
74.
75.
76.

TEOpeMa O MOWIEHHOM HMHTETPUPOBAHUH PABHOMEPHO CXOISAIIUXCS (YyHKIMOHAIBHBIX
pAIOB;

TeopeMa O  TMOWICHHOM  Au(QepeHIUpOBaHUN  PABHOMEPHO  CXOJSIIUXCS
(YHKINOHATIBHBIX PSIIOB.

[puznaku [dupuxne, AGens u Yoynau-xomupde paBHOMEpHOH CXOAMMOCTH
(YHKINOHATIBHBIX PSIIOB.

[lonsatne crenenHoro psga. Teopema AGens. OOnacTb CXOOUMOCTH U Paguyc
CXOIUMOCTH CTEIIEHHOTO pAJa.

CBoiicTBa CXOHOMIIUXCA CTENEHHBIX psgoB. Psager  Teitmopa u  Makiopena.
EnuHCTBEHHOCTD pa3nokeHust QyHKIMH B CTETIEHHON PsII.

Teopema Benepurpacca st CTEIIEHHBIX PSIIOB.

PaBHOMepHOEe 1O mapameTpy cTpemieHHe (YHKLIMU JByX NEPEMEHHBIX K Iperemy.
Kpurepnii Kommu.

. CBolicTBa paBHOMEPHOT'O CTpEeMJICHHUS (PYHKIIMH K MPeAebHOI:
62.
63.
64.
65.
66.
67.

TE€OpeMa O HENPEPBIBHOCTHU IPEAEIbHON (QYHKIINH;

teopema [vunu;

TeopeMa 00 HHTErPUPOBAHUH NPEAeNbHON (HYHKINN;

Teopema o AuddepeHINPOBAHUH NPEAECTbHON (PYHKINU;

TEOpeMa O PaBHOMEPHOM CTPEMJICHUU B IPSIMOYTOJIbHUKE.

CoOcTBeHHbIE MHTErpajbl, 3aBUCAIINE OT MapaMeTrpa C IOCTOSHHBIMU TpeaesiaMu
MHTETPUPOBAHUS U UX CBOMCTBA (HEMPEPBHIBHOCTH IO IapaMeTpy, MHTETPUPOBAHUE U
nudepeHIpOBaHNE 110 TTAPAMETPY).

CoOcTBEeHHbIE HHTErpaibl, 3aBUCSIIME OT IapaMmeTrpa ¢ MEPEMEHHBIMU IpeaeaMu
UHTETPUPOBAHUS M HMX  CBOWCTBA  (HEMPEpHIBHOCTH IO  Iapamerpy,
mud depeHIIpPOBaHUE 110 TTAPAMETPY).

HecoOGcTBeHHBIE MHTETpallbl MEPBOTO Poja, 3aBUCAIINE OT HapaMmeTrpa. PaBHomepHas
cxonumocts. Kpurepuit Koy paBHOMEpHON CXOOUMOCTH.

JloctaTouHble TPU3HAKK PABHOMEPHON CXOJUMOCTH HECOOCTBEHHBIX HWHTErpajioB
IIEPBOTO POJA 3aBUCAIIUX OT lapaMeTpa: npusHak Beliepmrpacca; npusHak Jupuxiie;
npu3HaK Aoens.

CBolicTBa pPaBHOMEPHO CXOJSIIMXCS HECOOCTBEHHBIX HWHTErpajioB 1-ro poaa,
3aBUCALIUX OT apameTpa:

TeopeMa O HEeMPEPHIBHOCTH HECOOCTBEHHBIX HHTErPalioB 1-ro poaa;

Teopema J{uHU 111 HecOOCTBEHHBIX HHTETpasioB 1-ro poaa;

TeopeMa 00 UHTETPUPOBAHUH 110 OTPE3KY HECOOCTBEHHBIX MHTErPajIoB 1-ro pona;
TeopeMa 00 HHTETPUPOBAHUH T10 JIydy HECOOCTBEHHBIX MHTErpajioB 1-ro pona;
Teopema o auddepeHuInpOBaHUH 1O HapaMeTpy HECOOCTBEHHBIX WHTETpajoB 1-ro
ponxa.

IIporpamma 3x3ameHna 3a 3-oi cemecTp

DOitepoBsl  MHTErpaibl 2-ro popa. [ -pyHKuMS m ee CcBOWCTBAa (HENPEPHIBHOCTB,
O6eckoneuHas 1udepeHIupyeMocTb, (OPMYITBI IPUBEACHUS U JOIOTHEHHS).
DiepoBsl nHTErpansl 1-ro pona. B -dyHkuus u ee cBoiictBa (001acTh OnpeneneHus,
CBOWCTBO CUMMETPHH, (hOpMYyJIa IPUBEICHHS).

CBsI3b MEXK/1y SIJICPOBBIMH HHTETpaJIaMU.

OpTOHOPMHUPOBAHHBIE CHUCTEMBI EBKIIMIOBBIX MPOCTPAHCTB. I[loHsATHE oOmIero psaa
®ypre. Teopema o0 HaumnyulleM MNpUOIMKEHMM W CJIEACTBUA U3 Hee (oOmume
HEpaBEHCTBO U PaBEHCTBO beccens).

3aMKHYTBIE U TOJHBIE OPTOHOPMHUPOBAHHBIE CUCTEMBI B €BKJIMAOBBIX MPOCTPAHCTBAX.
PagenctBo IlapceBans. TeopemMa e TMHCTBEHHOCTH.



10.
11.
12.

13.
14.

15.
16.
17.
18.
19.

20.

21.
22.

23.
24.
25.
26.
27.
28.
29.

30.
31.

Teopema BeilepmTpacca ans nepuoANYEcKUX QYHKIIUH.

3aMKHYTOCTb TPUTOHOMETPHUYECKOW CHUCTeMbl (YHKIMH M CIEICTBUS M3 Hee
(paBenctBo IlapceBans, TeopemMbl O CXOAMMOCTH B CPEAHEM, O IOUIECHHOM
MHTETPUPOBAHUM, €IMHCTBEHHOCTH u PaBHOMEPHOM CXOOMMOCTH
TPUTOHOMETPHUUECKUX psA0B Dyphe).

PaBHOMEpHas cXOOUMOCTb U MOwIeHHOe TU(depeHIPOBaHNE TPUTOHOMETPUUECKUX
psnoB Dypre. [Topsaok pocta Tpuronomerpuueckux ko3 dumuenror dypee.

Jlemma 0 4acCTUYHON CyMM€ TPUTOHOMETPHUUYECKOT0 psana Pypbe U CIEACTBHE U3 HEE.
ITonsarue nnrerpana ®eiiepa. SAnpo Peitepa u ero CBONUCTBA.

Teopema Deitepa 0 cyMmmupoBanuu o Yezapo TpuroHomerpudeckux psgoB Oypee.
[Tonstue unrerpana @ypre. Teopema o npexncraBieHud GyHKIUN UHTErpaioM Dypbe.
KommnekcHast popma 3anucu unrerpana Oypoe.

[IpeobpazoBanune Oypre u ero CBOMCTBA.

[ToHsATHE NBOMHOTO MHTErpana Juisl NpsiMoyroiabHoi obnactu. Heo6xoaumoe yciosue
UHTETrPUPYEMOCTH.

BepxHss v HUKHAA UHTErpanbHble cyMMBbl JlapOy U UX cBOIiCcTBa.

[Tonsatue Bepxuero u HuxHero uurerpaioB lapOy. Jlemma [1apOy.

Kpurepuit uaterpupyemoctu Jlap0Oy.

Kputepwnii uaterpupyemoctu Pumana. Kiacces! GpyHkiumii mHTErpHpyeMsIx no Pumany.
OmnpeneneHue ABOWHOrO MHTErpaja Jyulsl NMPOU3BOJIBHOM obOmactu. I'eomerpuueckuit
CMBICJI JBOMHOTO UHTErpaa.

CaoiicTBa ABOIHOrO MHTErpana (yMeTb JOKa3bIBaTh TPU U3 HUX IO BEIOOPY CTYEHTA).
CBeneHue ABOMHOTO UHTErpaja K IOBTOPHOMY.

3aMeHa IepeMEHHBIX B ABYKPaTHOM HHTerpaie (Bompoc OyzneTr pa3OoUT Ha Tpu Ouiera:
JUHEHHBIN Ccilydail, JemMma o Iomanau oOpas3a, HEIUHEHHBINH ciaydail, B KaXa0M U3
KOTOPbIX HaJ0 JaThb (OPMYIMPOBKY TEOPEMBI, H3JIOKUTh OOLIYI0 CXeMy
JI0Ka3aTeNNbCTBA U IPUBECTH PA3BEPHYTOE JOKA3aTENbCTBO OJJTHOTO U3 3TAIIOB).
[ToHsATHE KPUBOJMHEWHOrO HMHTErpaja IMEpBOrO M BTOPOrO poja, UX (U3NYECKUH
CMBICJI U 3aBUCUMOCTb OT OPUEHTALUU KPUBOM.

CBolicTBa KpUBOIMHEWHBIX HHTErPAJIOB U TEOpPEMa O UX BbluuciacHUH. DopMyiia cBs3n
UHTETpasIoB 1-ro u 2-ro poxa.

[ToHsATHE MOBEPXHOCTHOTO HHTErpaja IMEpBOrO M BTOPOro poja, UX (U3NYECKUH
CMBICJI U 3aBUCUMOCTb OT OPUEHTAL[UU ITIOBEPXHOCTH.

Teopema 0 BBIUNCIIEHUN TOBEPXHOCTHBIX HHTETPAJIOB.

®opmyna ['puna.

VYcnoBue HE3aBUCUMOCTH  KPUBOJIMHEHHOIO HMHTErpaja 2-ro poja oOT IyTH
UHTEIPUPOBAHUS.

Onepanny HaJ BEKTOPHBIMU U CKAJISIPHBIMU ITOJISIMH.

Teopema Octporpaackoro-I'aycca. ConeHonanbHble BEKTOPHBIE MOJIS.

Teopema Crokca. [loTeHIIManbHbIe BEKTOPHBIE MOJIA.

[IpumMepbl OLIEHOYHBIX CPEICTB VI IPOMEKYTOYHOH aTTeCTAIlUM:

—_—

O0Opa3ubl 0U1eTOB K 3K3aMeHy 3a 1-0if ceMecTp

Buier Nel

IIpunnun Mmaremarndecko nHAyKuuu. HepasencrBo bepuymm. bunom HeroroHa.

2. TpeTrbe AOCTATOYHOE YCIOBUE IKCTPEMyMa.

3aoauu k ounemy Nel

1. Ilyctb B HEKOTOpPOM OKpPECTHOCTH TOYKHM a JIEKUT OECKOHEYHO MHOIO YJICHOB
nocuenoBarenbHocTy x,. Clenyer M U3 3Toro ycnosus, 4ro limx, = 0.

n—>0

2. Ilpu pa3nuuHBIX 3HAUCHHSIX ITapaMeTpa @ MCCIeI0BaTh Ha HEPEPHIBHOCTH (DYHKIIHIO
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( ) x-sin—, x=0,
Sx)= X
a, x=0
Buier Ne2
1. ITonsTue Momyns, ueaoi U ApoOHOM YacTH BelleCTBEHHOTO uucna. [lnotHocTs Q
R.
2. TpeTbe nocTaTovHOE yCIOBHE TIeperuoa.
3aoauu k ounemy Ne2
[Tyctb B HEKOTOpPOH OKpPECTHOCTH TOYKHM @ JEKUT OECKOHEYHO MHOTO YJICHOB
nocieaoBaTenbHOCT! X, . ClieAyeT M U3 3TOro yCJIoBUs, YTO X, OrpaHuyeHa?
. s xakux QyHKIMA f (x) KOMITO3UIIUH [ (sin x) u sin( f (x)) HEIpepbIBHbBI?
Bbuier Ne3
1. [TousTue cyeTHoro MHOkecTBa. CBOICTBa cueTHBIX MHOXKeCTB. CueTHOCTh (.
2. IlepBoe u BTOpOE mpaBuia Jlonurans.
3aoauu k ounemy Ne3
I[Iycte B mI000OH OKPECTHOCTH TOYKH d JIGKHT OECKOHEYHO MHOTO YJICHOB
IIOCJIEOBATENBHOCTH X, . CelyeT 1M U3 3TOro ycinoBus, 4rto limx, =a?
n—0
. UccnenoBath Ha nuddepeHInpyeMocTs (HyHKITHIO
f(x)— l—xz, XGEQ,
1 xeQ.
OO0pa3ubl OnJ1eTOB K 9K3aMeHY 3a 2-0H ceMecTp
Buaer Nel
[lonsiTne  ompeneneHHoro  uHTerpaiga  Pumana. HeoOxomumoe  ycnmoBue
MHTETpUpyeMOCcTH. ['eoMeTpruecKuii CMbICT ONpEeICHHOTO HHTETpaa.
YacTtHble Mpou3BOAHbIE BRICIINX NOpsAaKoB. Teopems [lIBapiia.
3aoauu k ounemy Nel
p 2
.[ e dt
M 0
. Beranenmats mpezen Jym-———
X—>+0 2
J. e’ dt
0
. UccnenoBaTh Ha HEMPEPHIBHOCTH B TOUKE (0; 0) GbyHKIUIO
2 : l 2
x“-sin—+y°, x=#0,
f (x7 y ) = X
y7, x=0.
[IpoBepuTh, uTO  oOTOOpaxenue  f:R> — R’, 3ajaHHOE  COOTHONIEHHEM
f (x, y) = (ex cos y, e" sin y), JIOKaJTbHO 0O6PaTHMO B OKPECTHOCTH KaXKJI0H TOUKH U3 R’.
Bbuaer Ne2
Bepxuue u HuxHHE UHTErpaibHble cyMMbI JlapOy U ux cBoiictBa. [loHsTe BepxHero u
HIDKHEro uurerpaion [lapOy
[TonsiTHe I5OKaIBHOrO SKCTpeMyMa (YHKIMHM MHOTHUX TNepeMeHHBIX. HeoOxomumoe

YCIIOBHUE JIOKATHHOTO IKCTpeMyMa (YHKITUU MHOTHX IEPEMEHHBIX.
3aoauu k ounemy Ne2



1. Crnemyer nu W3 UWHTETPUPYEMOCTH pPa3sHOCTH JBYX (YHKIUH WHTErpUpyeMOCTh
YMEHBIIaeMOro U BeluuTaeMoro? OTBeT 000CHOBATD.

2. CyuiecTByeT JIM IIpenen lim1/x2 +y° ln(x2 + yz)?
x—0
y—0

3. IIpoBepuTh, YTO ypaBHEHHE X z° + 1 °z° +z°x’ =8 O0JHO3HAYHO ONpeeNseT (yHKIHIO

z = z(x, y) B oxpectHOCTH ToukH (1;—1;2).

Bbunaer Ne3
1. Kputepuii PuMana HHTErpUpyeMOCTH (PYHKIIHH.
2. JlocTaTOYHOE yCIOBUE JIOKAJIBHOTO SKCTpEMyMa (PYHKIIMU MHOTHX IIEPEMEHHBIX.

3aoauu x ounemy Ne3
bZ

d P
1. Haittu npousBogayro — | e dx .
P yo — f
2. UccnemoBarh Ha HEMTPEPHIBHOCTD B TOUKE (0; 0) GYHKIHIO

1

3 xy - cos—
f(x, y)z Xy cosx, x #0,
0, x=0.

3. Jlokasarb, YTO CUCTEMA YpaBHEHUH
x—3y+z>=0,
2x+y—-z=0

OJIHO3HAYHO OIpENAEIAET OTOOpaKEHUs ) = y(x) Uz= z(x) B OKPECTHOCTH TOUYKH (O; 0; O).

OO0pa3ubl OnJ1eToB K 3K3aMeHYy 3a 3-0H ceMecTp

Buaer Nel
1. TlpusHak cpaBHEHHS CXOJAMMOCTH YHUCJIOBBIX PSJIOB C MOJOXHUTEIbHBIMUA WICHAMH (B

nByX (hopmax).
2. CoOcTBeHHBIE MHTETpalbl, 3aBUCSIIME OT IapamMeTpa C IEPEMEHHBIMU IpeleiIaMu
UHTETPUPOBAHMS U UX CBOMCTBA (HENMPEPHIBHOCTH 1O MapamerTpy, AuddepeHunupoBaHme

10 I1apameTpy).
3adauu Kk ounemy Nel

o0
2
2.4,

1 {n a, }, a,=0 —
. Jloka3arp, 4TO €CJIM TOCJIECIOBATEIHLHOCTh orpaHWYeHa, TO PN

CXOJIUTCH.
> COS X
S (x)z Z 5/2
2. Onpenenuth 00JaCTh CYIIECTBOBAHMS (DYHKITUU n=l N 1 UCCIEI0BATh ¢ Ha
QG hepeHIpyeMOCTb.
e{l
dx
I(a)= J. ln(l +a’x’ )—
' o X
3. Haiitu 1 (a)’ eCcIIn e
buser Ne2

1. HpI/I3HaK Paabe CXOAUMOCTH YUCIIOBBIX PAJOB C MOJOKUTCIbHBIMU YJICHAMMU.



2.

CBolicTBa CXOAAIIUXCS CTENEHHBIX psiioB. Psaapl Telinopa u Makinopena. EnuHcTBEeHHOCTD

paznoxeHusi GyHKIIUU B CTETIEHHOM psi.

\S]

(O8]

2.

w

. loxazate, yTo GyHKIUSA

3aoauu k ounemy No2

8

0
2
2.4,

. HOKaSaTB, 4TO €CJIN P n=l1 CXOOHUTCA, TO CXOOUTCA pAd "

x)=nxll—x* Y [()'1]
. Iloka3aTpe, 4TO IIOCJIEAOBATEIHLHOCTD / ”( ) ( CXOOUTCA Ha oTpe3ke L1 k

hmjf dx;tjhmf )dx
HEMpephIBHON (DYHKITUH (x), HO

o0

_~ l—cosnx
_Z 2 4
n=1

. 1
¥ genpepsisua Ha K -

Buaer Ne3
[TonsTre nBOItHOrO WMHTErpaya AJs MpsMOyroibHOW oOnactu. HeoOxoaumoe ycioBue
WHTETPUPYEMOCTH.
[TpeobpazoBanne Oyphe U ero CBOICTRA.

3aoauu k ounemy No3

rot

r
. Hanitn | | | | , eCITH ?=(x,y,z).

—xe

2
d M)
Hatitu npeobpazoBanne Oypbe GyHKIHH dx’

ycrs D < R® _. onHOCBA3HAs MLIIOCKas obnacte, L © D -- xycouno-rnaakuii 3aMKHYTBII

KOHTyp, -- CAMHUYHBIA BEKTOp BHELIHEH HOPMaIH K Ls .. ¢urypa, orpaHudeHHas

ueC (D)

kontypoM L- Jlokasare, uto st 1060i GyHKIHH rapMOHHYECKOH B D, re.

Au =0, CIIPABEJIMBO PABEHCTBO

fulta(]|(2] o[2] b g2

2 2
r 4 371eCh ox* 0y
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