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1.]_16.]11/[ OCBOEHHSI AN CUUILIMHBI «MaTeMaTHYeCKHH aHAJIU3)

Henpto  ocBoeHUsT OUCHUIUIUHBL  (Moayns) «MaTemaTuyeckuii  aHanu3»  SBISIETCA
O3HAKOMJICHHE C (YHIaMEHTaIbHBIMH METOJIAMHU HCCIICIOBAHUS TIEPEMEHHBIX BEJIMUUH MOCPEICTBOM
aHaJln3a, OCHOBY KOTOPOTO COCTaBIsieT Teopus Au(PepeHIINaAIBHOTO U UHTETPATHHOTO UCYHCICHUS.
OObekTaMu M3y4YeHUs] B JAHHOW TUCIUIUIMHE SIBISIFOTCS, Tpexkae Bcero, PyHKuu. C UX TOMOIMIBIO
MOTYT OBITh COPMYIUPOBAHBI KaK 3aKOH MIPHUPOJIbI, TAK U PA3HOOOPa3HBIC MPOIIECCHI, TIPOUCXOISIINE
B DKOHOMHKE, MpUpPOJe, TexHuke. OTcCio/la 00bEKTUBHASI BAXXHOCTh MAaTEMAaTHYECKOTO aHalM3a Kak
cpenctBa wuiydeHust QynHkiui. [JucnunnumHa «MaTeMaTHYecKuil aHaldu3» OTpPaKkaeT BaXKHOE
HaIpaBJieHUE PA3BUTHSI COBPEMEHHON MaTeMAaTHKH, B HEM paccMaTpUBAIOTCSl BOIPOCHI, CBSI3aHHBIE C
METOJIOM BBIUYMCIICHUI. 3ajaud Kypca pa3BUTh MAaTEMAaTHUYECKH KPYyro3op CTyneHTOB. OO0y4uThb
CTY/ICHTOB BaKHEUIIIUM TEOPETUYECKUM IOJIOKEHUAM MATEMAaTHYECKOTO aHaIN3a, aHAIUTUYECKUM
METOJIaM, BBIPA0OTaTh Yy HHUX HAaBBIKU PEUIEHUS KOHKPETHBIX 3ajad, TPeOYyIOIINX, HCCIeIOBAHUS
(hyHKIIMHA, CBS3aHHBIX C HUMU BEJTUYHH.

2.Mecto nucuumiannbl B cTpykrype OITOII 6akanaBpuara

JlucuuniuHa siBISeTCS OJHOW M3 OCHOBHBIX AMCHMILIMH 0a30B0oil (oOmienpodeccuoHanbHOMN)
9acTH MPOPECCHOHATBHOTO IHKJIA YUeOHOTO TUIaHa MOATOTOBKH Oakanaspa o HampasieHuio 09.03.02
Nudopmaunonnbie cucTeMbl MW TeXHOJOTHHU. J(uciummrHa«MareMaTHYEeCKUN aHAIU3) SIBIAETCS
JIOTUYECKUM TPOJOJDKEHUEM Kypca dJeMEHTapHOi MaTematuku. [l ee m3ydeHHs HEOOXOIUMBI
0a30BbIC 3HAHWS: anreOphl, d3JeMeHTapHbIX GQyHKIMH, ymenwe auddepeHnuponars. [lanHas
TUCHMIUIMHA SBJSETCSl TMPEALISCTBYIOMIEH M HW3Yy4eHHUs Clenylomux AuciumuinH: «Teopus
BEPOSITHOCTEN U MaTeMaTHuecKas CTaTUCTHKa», «OObIKHOBEHHbIE T depeHIaTbHbIe YpaBHEHUSY.

3. Pe3yJabTaThl 0CBOEHHS TMCHUILIMHBI (MOayJis) «MaTeMaTHYeCKHA aHAIM3»

Hpouecc HU3y4YCHUSA JUCHUIIIIMHBI «MaTteMaTHYeCKHI aHAJIM3 HaIIpaBJICH HA (bOpMI/IpOBaHI/Ie

AIIEMEHTOB ClieyroluXx KoMiereHui B cooteTctBuu ¢ @I'OC BO no nanHHOMy HampaBlIEHUIO:



Kon HanmenoBanue WNupukarop nocTukeHus B pesynbTaTe ocBOCHUSA
KOMIIETEH- KOMIIETEHIUU KOMITCTCHIINH JICITUTUTAHBI
005051 00y4aroUICAOIKEH
VK-6 Crioco6en ynpaeisate| YK 6.1: Mcnons3yer 3HATh:
CBOUM BPEMEHEM, WHCTPYMEHTHI U METOIbI Lenu u 3amaun HAyIHBIX
BBICTPanBAaTh U YIPABJICHHUS BPEMEHEM TIPU UCCIIEJOBAaHU 110
peann30BbIBAThH BBITIOJTHCHUH KOHKPETHBIX 3aJ1a4,| HaIpaBJICHUIO
TPAEKTOPHIO MIPOEKTOB MIPH TOCTHKECHUH JeSITeNIbHOCTH, 0a30BbIE
CaMOpa3BUTHSI Ha MOCTaBJIEHHBIX IEJICH; MIPUHIIAITE B METOIBI X
ocHoBe npuHiunoB | YK 6.2: Onpenensier OpraHu3aluu; OCHOBHbBIE
o0Opa3oBaHus B IPUOPUTETHI COOCTBEHHOM HMCTOYHMKHU HAy4HOU
TEYEHUE BCEU KU3HH | JAEATEIHHOCTH, TUYHOCTHOTO nHpopMmaruu u TpeboBaHUA
pa3BUTHS U TPO(HECCHOHATIBHOTO | K MPEACTAaBIECHUIO
pocra. MH(OPMALMOHHBIX
VK 6.3: OnenuBaet TpeOOBaHUs | MaTepPUAIOB; CIIOCOOBI
pBIHKA TPY/Ia U TIPEITOKCHUS OTIpe/ieTICHHUs] BUJIOB U THUIIOB
00pa3oBaTeNbHBIX YCIYT IS npodeCCHOHANBHBIX 3a7ad,
BBICTPAaWBaHUS TPACKTOPHH CTPYKTYypUPOBaHHE 3a/1a4
cOoOCTBEHHOTO Pa3IMYHbIX TPYIIIL,
poeCCHOHAIIBHOTO POCTa; (hopMyITMpPOBKa U3BECTHBIX
VYK 6.4:Ctpour YTBEPKJICHHH, CIEACTBUMN U3
npodeccuoHanbHyI0 Kapbepy U | HHUX
OIPENENSET CTPATETUIO YMeTs:
npodeccuoHabHOTO pa3BuTst; | CocTaBiATh OOMIMIA IJIaH
paboThI MO 33JaHHOH TeMe,
npeiaraTb METOIbl U
crocoOb1 00paboTKH
PE3yabTaTOB, MPOBOIUTH
UCCJIEIOBaHUS 110
COTJIACOBAHHOMY C
PYKOBOJUTEINIEM IUIaHY,
MPEJICTABIISITH MOTy4YEeHHBIE
pe3ynabTaThl, BEIOUPATh
HauOosee 3 peKTUBHBIC
METO/IbI pEIICHUSI OCHOBHBIX
THUIIOB 3a7ad,
BCTpEYAIOUIUXCS B
MaTeMaTHKeE.
OIIK-1. Criocoben OIIK-1.1.
OIIK-1 NPUMEHATD 3HaTh: OCHOBBLI MATEMATHKH,
CCTCCTBCHHOHAYYHBIC (1)H3I/IKI/I, BEIYHCIUTEIIFHON TEXHUKH

1 OOILEHHXEHePHBIC
3HAHMS1, METO/IbI
MaTeMaTHYECKOro
aHaJM3a u
MOJICIIUPOBAHUS,

Y TIPOrPaMMHPOBAHMSL.
OIIK-1.2.

VMersb: pemarb CTaHAAPTHBIC
HpO(i)CCCI/IOHaJ'IBHBIC 3agadyu C
IMPUMCHCHUCM




TCOPCTUYCCKOI'o U

OKCIICPUMCHTAJILHOI'O
HUCCICIOBaHUs B

npoheccCroHaIbH
OU JIeATENBHOCTH

€CTECTBEHHOHAYYHBIX u
OOIICUHKEHEPHBIX3HAHUM, MET
O0J0BMaTEMAaTH4YCCKOIr0aHaIN3a
HUMOJICTTUPOBAHMUSL.

4. CTpyKTYpa U coieprKaHue TMCUMILTUHBI (Moay i) MaTeMaTH4yeCKuil aHAIU3
4.1. CTpyKTypa IUCHUNJIMHBI (MOZYJIA)

OO0mast TpyI0eMKOCTh JUCIUILIHNHBI cocTaBiisieT 10 3aueTHhIX equHUIBI, 360 Yacos.

Haumenosanue
pa3zienoB U TeM

Bunel yueOHO# paboThl, BKITIOUast

CaMOCTOSTEIbHYIO PabOTy CTYACHTOB U

TPYIOEMKOCTH (B yacax)

HEZIETSIM CEMECTPA).
DOpMBI TPOMEXYT.

DOopMBI TEKYIIETO

KOHTPOJIS

ycreBaeMocTH (1o

JUCLUILIIHEI (MOYIs) AynutopHas pabora CaMocTosTenbHas arTect
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12 360 70 66 130
Cemectp 1 225 | 36 34 35
Paszgen 1

Tema 1.1: DnemenTs! Teopuu
MHOXKECTB

Tema 1.2.: JlelicTBUTEIbHbIC
qucaa

Tema 1.3.: YncnoBsie GpyHKIIUH

Paszgen 2

Tewma 2.1.: [Ipengen ancmoBoit
[IOCJIENOBATEILHOCTH

Tema 2.2:ITpenen aucmoBoit
GbyHKIIMH

Tewma 2.2.: HenpepbiBHBIE QyHKITNH

Paszgen 3

Tewma 3.1.: [IpousBonHbIe I
Qg depeHnrans

Tema 3.2.: OCHOBHBIE TEOPEMBI O
T depeHnnpyeMbIx (yHKIHIX

Tema 3.3.: TIpaButo Jlomurans

Tema 3.4.: ®opmyna Telinopa

Tema 3.5.: [Ipunoxxenne
i hepeHINaTbHOT0 HCYUCITCHUS
K UCCIIEAOBaHNIO QYHKINI

Tema 3.6.: OOmiee nousaTue
TIpeziena: mpejien 1o Oase




Paznen 4

Tema 1.1.: HeonpeneneHnsiit
HHTErpal

Paznen 2

Tema 2.1.: OnpeneneHHbIN
HHTETpaj

Tema 2.2.: HecoOGcTBEHHBIE
HUHTETPAaJIbl

Tema 2.3.: Merpuueckue
MIPOCTPaHCTBA

Tema2.4.: KoMnakTHOCTH B
METPUYECKUX MPOCTPAHCTBAX

Tema 2.5.: HenpepriBHble
0TOOpaKEHHSI B METPUUECKHUX
HPOCTPAHCTBAX

Pazngen 5

Tema 3.1.: TIpousBonHbIe U
i depeHnrans GyHKIMNA MHOTHX
MIEPEMECHHBIX

Tema 3.2.: JlokanbHbIe
9KCTPEMyMBbI (DYHKIMHA MHOTHX
HepEMEHHBIX

Tema 3.3.: HesiBHbIE QyHKITUN

Tema 3.4.: Yca0OBHBINI

DKCTPeMyM

Cemectp 2

135

34

34

31

Pazgen 1

Tema 1.1.: Uncaosbie psaabl

Pazaea 2

Tema 2.1.: PyHKIIMIOHAABHBIE

I10CA€40BaT€AbHOCTI U1 PSIADI

Tema 2.2.: CteneHHbIE PSIIBI

Tema 2.3.: Paan1 @ypoe

Pazaea 3

Tewma 3.1.: Mnrerpaasl,
3aBuUCAIINe OT IapaMeTpoB

Tewma 3.2.: DiinepoBbI HHTETPAJIBI

Tema 3.3.: IIpeoOpasosanue
Dypre

Tema 3.4.: AcuMIITOTIIYECKIIE
pa3AoKeHus

Pazaea 3

Tema 1.1.:Mepa XKopaana

Tema 1.2.: Kparnpni unrterpaa
Pumana

Pazaea 4

Tema 2.1.: Kpusrie

Tema 2.2.: Kpusoaunerinse




VHTEeTrpaabl

Tema 2.3.: IloTeHrmaapabie
BEeKTOpPHBIe 105

Tema 2.4.: Dopmyaa I'puna

Pa3zaea 5

Tema 3.1.: IToBepxuocT

Tema 3.2.: IloBepxHOCTHEIE
VHTerpaAabl

Tewma 3.3.: Popmyaa Crokca

Tema 3.4.: Popmyaa
Octporpaackoro- I'aycca

Tema 3.5.: Obmas popmyaa
Crokca

Dx3ameH | cemectp

27

DK3aMeH 2 ceMecTp

36

4.2. Conepxanue JTUCUMILIMHBI (MOXYJIs)

1 CEMECTP

Pazoen 1

Tema 1.1. DneMeHTHI TEOPUH MHOKECTB

1. CBoiicTBa TEOPETHKO-MHOKECTBEHHBIX ornepanuid. @ynkiuu. CBoiicTBa 00pa3oB U Mpo-
00pazos.

2. Meroa MmareMaTU4eCKOW UHAYKIIUH.

3. MomtHocTh MHOKecTB. CuéTHBIC M HECUETHBIE MHOKeCTBa. Teopema Kanropa.

Tema 1.2. JlelicTBUTEIbHBIC YK CIA

1. Moayns BemecTBeHHOro yucia. HepaBeHcTBa ¢ MoayneMm.

2. 'eomerpuueckas MHTEpIIpeTaLs BeLECTBEHHBIX unceln. [IpenenbHble TOUKH, OTKPBITHIE
U 3aMKHYTbI€ MHOXECTBA Ha YMCIIOBOM NpsAMOM. PacirpenHas yucioBas npsmasi.

3. HaxosxaeHue rpaHeit 4uciiOBbIX MHOYKECTB.

Tema 1.3. YucnoBsle pyHKINN

1. Yucnosle pyHKIMH. MOHOTOHHBIE, YETHBIE, HEUETHBIE, Teproauyeckue GpyHkuun. Oc-
HOBHBbIE 3JIEMEHTapHble QYHKIUHU U UX I'padUKH.

2. Pemienue QpyHKIIMOHAIBHBIX HEPABEHCTB METOJJOM HHTEPBAJIOB.

3. [Toctpoenue rpagukoB GyHKIUIA.

Paszoen 2

Tema 2.1. IIpenen uncnoBoi Nocie0BaTEIbHOCTU

1. HaxosxaeHue npeiesoB YMCIOBBIX MocieaoBaTenbHocTel. Tabn1ia s5KBUBaJIEHTHBIX HO-
cienoBaTenbHoCTed. CpaBHEHUE pOCTa MOCIEA0BATEIBHOCTEN.

2. TloanocnenoBaTeNbHOCTH U YaCTUYHBIE TIPEEIIbl. BEpXHUI M HIKHUI NTpEeAEssl ocie-
JOBAaTEJIbHOCTH.

Tema 2.2. [Ipenen uncnoBoi GyHKIUU

1. HaxosxaeHue npenenoB YMCIOBbIX GyHKIMH. Tabnuia skBuBaneHTHBIX GyHKUIuiH. CpaB-
HEHHE pocTa (PyHKIUH.

2. PaznoxeHne OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUHN 70 MEPBOro MOPsIIKa MAIOCTH.

3. OnHocroponHue npenaensl. beckoneunsle npeens! GyHKIUH. YacTHUHBIE TPEAeIH,




BEPXHHI U HIDKHUH MTpeaensl (QyHKIHH.

Tema 2.3. HenpepsiBHble QpyHKINN

1. UccnenoBanue pyHKIMK HA HEMPEPBHIBHOCTH. Kitaccudukaius To4ek pa3pbiBa.

2. CBoiicTBa HEMPEPHIBHBIX (PYHKITUI.
Pa3zoen 3

Tema 3.1. I[IpousBonubie 1 qudQepeHnnans

1. ITpou3BoHast PyHKIMH, €€ TECOMETPUIECKUN 1 (PU3HUECKHUIA CMBICI.

2. Texnuka nuddepeHnupoBanus QyHKINH.

3. 'eoMeTprueckre NpUI0KeHU TPOU3BOAHOM. [IpuOIMKEHHOE BEIYNCIICHIE 3HAUCHU I

GyHKIHH ¢ ToMOIIBI0 Tu(dEepeHIINATOB.

4. Beicmme npousBoaHbIe. Beicmme quddepennnanst. @opmyna Jleitbauma.

Tema 3.2. OcHOBHBIE TEOPEMBI O TUPHEPEHINPYEMBIX (HYHKIIMIX

1. Teopemsr @epma, Poss, Jlarpanxka, Komm. Teopema [{apOy 0 mpomMeXyTOUHBIX 3HAYE-

HUSIX IPOU3BOJHOM.

Tewma 3.3. [IpaBuna Jlonurans

1. ITepBoe mpaBuinoJlonurans

Bropoe npasuio Jlonurans

HeonpeneneHHoCTH Apyrux BUIOB.

Tema 3.4. ®opmyna Teiopa

1. Pa3noxeHne oCHOBHBIX 3JieMeHTapHbIX (yHKIMH 1o popmyie Teitnopa. [Ipumenenne hopMyisl
Tewinopa s BerauciaeHus npenenaon. [IpubamkeHHbIe BEIYUCIEHUS ¢ TTOMOIIBIO hopmyibl Teimopa.
Tewma 3.5. [lpunoxenus auddepeHInaIbHOTO UCYUCTIECHUS K UCCIIEIOBAHUIO (DYHKITHH.

1. HaxoxaeHune mpoMexyTkoB MOHOTOHHOCTH U JIOKQJIbHBIX SKCTPEMYMOB (DYHKIIHH.

2. HaxoxaeHue riao0anbHbIX SKCTPEMYMOB (DYHKIIHH, HETIPEPHIBHOM Ha oTpe3ke. Haxox neHue
TOYHBIX I'paHell (YyHKIIHHU.

3. HaxoaeHre BBIMYKIBIX (DYHKIIMA B TOYEK reperuoa.

4. HepaBeHcTBO MeHceHa 1 ero mpUMEHEHHSL.

5. AcumrroTsl ¢yHKIuu. [locTpoenne rpadukoB GyHKIINNA ¢ TOMOIIBIO TPOU3BOIHBIX.

Tewma 3.6. O6miee nmoHATHE TIpeAeIa; MPeeI Mo Oase.

1. Ilonsitue 6a3wl. [Ipumepst 6a3. [Ipeaen uucnoBoit GyHkumuu no 6aze. CBoicTBa QYHKIIUNA UMEIOIITUX
npezaen mo 6ase.

2. [Ipenen no I'eline. DKBUBAJIEHTHOCTD JIBYX ONPEIEICHHUIN peeia B Ciaydyae CU€THO-TTOPOKIEHHBIX
0a3. DKBUBAJICHTHBIE 0a3bl, PUIBTPHI.

Paszoen 4

Tema 1.1. Heonipenen€uupiii uHTETpa

1. OcnoBHble onpeneneHus. CBONCTBA HEOIPEAEICHHOTO UHTerpaia. Tabauia nepBooopa3HbIX
OCHOBHBIX 3JIEMEHTAPHbBIX (QYHKLHUH.

2. nTerpupoBaHie METOJJOM 3aMEHbI M METOJIOM NoABeIeHUs (PyHKIMU NOJ 3HaK Tudde-peHiuana.
3. UHTerpupoBanue GyHKIUN O YaCTSAM.

4. nTerpupoBaHue paloOHAIbHBIX (QYHKIIUH.

5. MaTerpupoBanue ApoOHO-IMHEHHBIX UPPAllMOHATBHOCTEH.

6. IuddepennmanbHplii OUHOM.

7. UHTErpupoBanue KBaJpaTuyHbIX UppanuoHanbHocTell. [logcranoBku Diinepa.

8. HTErpupoBaHue TPUTOHOMETPHUUECKHUX BBIPAXKEHUN. Y HUBEpCaIbHasi TPUTOHOMETPUYECKAs]
IIOJICTAaHOBKA.

Paszoen 5

Tema 2.1. OnpenenéHHblil UHTErpas

1. HaxosxaeHue onpeaeneHHbIX HHTErpasioB 1o ¢popmyne Heiotona-JleiiGHuia. 3aMmeHa ne-peMeHHbIX
U UHTEIPUPOBAHUE I10 YACTAM B ONPEIACIICHHOM HHTErpalle.



2. 'eomerpuueckue u puU3NIECKUe TPUIIOKEHUS ONPEACTICHHOTO HHTErpaia. Beruncnenue miomanen
IUTOCKUX (PUTYp B AEKAPTOBBIX U MOJIIPHBIX KOOpAUHATaX. Beruncienue 00beMOB TeIl U IJIOMIa e
noBepxHocTel BpaleHus. Haxoxxienue nenrpa macc.

3. UHTerpan ¢ nepeMeHHbIM BEpXHUM IpesenaoM. HenpepblBHOCTh MHTETpajla 0 BEPXHEMY IIPENEY.
JuddepenunpoBanue HHTErpaja 1Mo nepeMeHHOMY peaemy.

Tema 2.2. HecoOGcTBEeHHBIEC HHTETPAIIBI

1. Berauciienne HecOOCTBEHHBIX MHTETpasioB 1o opmyiie Herorona-JleiiOnuma.

2. VccnenoBanue Ha CXOIUMOCTh HHTETPAJIOB OT 3HAKOIIOCTOSIHHBIX (DYHKIIHHA C OJTHON 0c000i
TOYKOM.

3. UccnenoBaHue Ha CXOAMMOCTh HHTETPAJIOB OT 3HAKOTIOCTOSTHHBIX (DYHKIUH C HECKOJIBKUMHU
0COOBIMH TOYKAMH.

4. VccnenoBaHue Ha CXOUMOCTb HHTETPAJIOB OT 3HaKonepeMeHHbIX GyHkui. [Ipusnaku Abens u
Jlypuxiie cX0AUMOCTH HECOOCTBEHHOTO UHTETpala.

5. AGcomroTHas CXO0IMMOCTh HECOOCTBEHHBIX MHTerpanoB. Kputepuit Komu cxoaumoctu
HECOOCTBEHHOTO MHTErpaa.

Tema 2.3. MeTtpuueckue npocTpaHCTBa

1. Ilonatue metpruueckoro npocrpancTsa. [lIoHATHE HOPMUPOBAHHOTO MpoCTpaHcTBA. [IpuMepsl
METPUUYECKHUX U HOPMHUPOBAHHBIX POCTPAHCTB.

2. OxkpectHOCTH. OTKPBITBIE Y 3aMKHYTBIE MHO>KECTBA, CBSI3b MEXK/ly HUIMHU. BHYTpEHHOCTB,
MIPOM3BOIHOE MHOYKECTBO, 3aMbIKaHHE, BHEITHOCTh, TPAHMIIA.

3. [Ipenen ¢pyHkuuu co 3HaYEHUAMHU B METpUUYECKOM npocTpaHcTBe. CBolicTBa nmpenena. [Ipenen
nocnenoBarensHoCTU. [Ipenen GyHku B TOUKE.

Tema 2.4. KOMITaKTHOCTh B METPUUYECKHUX ITPOCTPAHCTBAX

1. ITonnabie mpocTpancTBa. [IpuMepbl MOJIHBIX TPOCTPAHCTB.

2. [IpeakoMnakTHbIE U KOMITAKTHBIE MHOXECTBA. KpuTepnii KOMITAKTHOCTA METPUYECKOTO
npocTpancTBa. KOMIMakTHOCTh B TEPMUHAX MTOKPBITUM.

Tewma 2.5. HenpepbIBHBIE OTOOPaKEHUSI METPUUYECKUX TIPOCTPAHCTB

1. HenpepbIBHOCTD B TOUKE. HenpephIBHOCTh HA MHOKECTBE. JIOKaJIbHBIE CBOMCTBA HEMPE-PHIBHBIX
GyHKIIHH.

2. OcHOBHBIEC TEOpPEMBI 0 HempepbIBHBIX PyHKIMsIX. CBOMCTBA (DYHKIIMIA, HETIPEPHIBHBIX Ha
KOMIIaKTax.

3. IIpuHIHTT CKUMAOIIHUX OTOOPAKEHHUI U €T0 IIPUMEHEHHS.

Tewma 3.1. [IpousBoansie u quddepeHinansl GyHKIUNA MHOTHX IEPEMEHHBIX.

1. HaxoaeHue yaCTHBIX IPOU3BOIHBIX U U depeHnnanos nepporo nopsaka. Mcecinenoanue
byHkuit Ha TUddepeHIUPYEMOCTb.

2. 'eomeTpuyecKuii CMBICI YaCTHBIX IPOU3BOAHBIX. KacaTenbHas mI0CKOCTh, MOBEPXHOCTh YPOBHS,
IPaIUEHT.

3. HaxoxaeHne yacTHBIX TPOU3BOIHBIX U U (HEPEHIINATOB BBICIINX TOPSIKOB.

4. ®opmyna Teitnopa g pynkuii MHOTUX nepeMeHHbIX. Mcnonp3zoBanue Gopmynsl Teitnopa mis
MPUOTMKEHHBIX BBIYHCICHHN.

Tewma 3.2. JlokanbHBIE SKCTPEMYMbI (DYHKITUN MHOTHX MTEPEMEHHBIX

1. HaxoxaeHne ToKalbHBIX SKCTPEMYMOB (DYHKIIUM MHOTHX TEPEMEHHBIX.

Tema 3.3. HesBHble QyHKIIMH

1. HaxoaeHne yacTHBIX TPOM3BOIHBIX U Tuddepennnanos HesBHoU ¢yHkuu. MccnenoBanue Ha
HKCTPEMYM HESIBHO 33JaHHON (PyHKLIUU.

2. HaxosxaeHne 4aCTHBIX MTPOU3BOIHBIX U T depeHIIanoB cucTeMa HesiBHBIX (DYHKITUH.
I'eoMeTrprueckre MPUIOKEHUS TEOPUH HESIBHBIX (DYHKITUH.

3. 3ameHa nepeMeHHbIX B MU (EepeHIINATbHBIX BRIPAKCHUSIX.

Tema 3.4. Y ci10BHBIN SKCTPEMYM

1. HaxoxeHue yCcIIOBHBIX 9KCTPEMYMOB METO/I0M CBOOOHBIX UG HEepeHIINAIOB U METOAOM
MHOXUTesen Jlarpamxka.



2 CEMECTP

Paszoen 1

Tema 1.1. YucnoBsie psisl

1. UccnenoBanue cXoAMMOCTH 3HAKOTIOCTOSAHHBIXPsNOB. [Ipu3Haku cpaBHeHus. MIHTerpanbHblii
npusHak Komu-MakinopeHna.

2. UccnenoBanme cXOAMMOCTH 3HAKOTIEpEeMEHHBIX psiioB. [Ipusnaku Jleitbnuma, Adens u Aupuxie.
AGCOI0THAs CXOAUMOCTD PSIJIOB.

3. UccnenoBanue cXoAMMOCTH JBOMHBIX U IOBTOPHBIX PSI0B.

4. VccnenoBanue cX0AUMOCTH OECKOHEUHBIX TPOU3BEICHUM.

Paszoen 2

Tema 2.1. ®yHKIIMOHAIBHBIC TTOCIEIOBATETLHOCTH U PSIJIBI

1. HaxoxaeHne MHOKeCTBa CXOAMMOCTH (PYHKIIMOHAIBHOM MOCJIEI0BAaTENbHOCTH U €€ Tpe-/1ebHON
(GyHKIMH.

2. UccnemoBanue mocieoBaTeIbHOCTH (DYHKITUI Ha PABHOMEPHYIO CXOJIUMOCTb.

3. UccnenoBanue (GyHKIIMOHATIBLHOTO Psijia HA paBHOMEpHYIO cxoaumocTb. [Ipusnaku Beitepimtpacca,
Abens u Jlupuxiie paBHOMEPHON CXOAUMOCTH (PyHKIIMOHAIBHOTO psaga. Kpurepuii Komm
PaBHOMEPHOU CXOUMOCTH (PYHKIIMOHAJIHOTO psJa.

4. IlpenenpHbIN nepexo Mo 3HaKOM MHTErpajia U Npou3BOAHON. [lodsieHHOE MHTErpupoOBaHUE U
g depeHInpoBaHue.

Tewma 2.2. CreneHHble psabl

1. HaxoxaeHue paauyca 1 HHTEpBaJIa CXOJUMOCTH cTeneHHOro psana. Popmyna Komm-Anamapa.
JIENCTBHS CO CTENEHHBIMU PSAAMM.

2. Psan Teitnopa. Pa3ioskeHrne 0OCHOBHBIX dJIeMEHTapHBIX QyHKIHH B psin Teitnopa. Pa3noxkenue
¢dbynakuuii B psna Tewmnopa.

3. CymMMHpOBaHHUE CTEICHHBIX PsiioB. @opmyiibl Ditniepa. CBOWCTBA TUTIEPOOTUISCKUX (PYHKITUH.
Tema 2.3. Panpt @ypbe

1. Paznoxxenne Gpynkumii B psg Pypbe Ha MPpOMEXyTKe [-7, Tt]. Pa3noxenue mo cuHycam u 1o
KocuHycaM. Paznoxenue QyHKIM B TPUTOHOMETPUUYECKUHN Psii HA IPOM3BOIBHOM IIPOMEXKYTKE.

2. Ilounennoe unTerpupoBanue u nuddepennuporanue psagoB Oypre. CymmupoBanue psiioB Dypee.
Pazoen 3

Tema 3.1. MuTerpaisl, 3aBUcCsIIUME OT TAPAMETPOB

1. MccnenoBanne paBHOMEPHOU CXOIMMOCTHY TapaMEeTPUUECKUX MHTErpasioB. IHTerpupoBanue u
g depeHInpoBaHe HHTErPajIoB IO MapameTpy.

2. BprunciieHne onpeeeHHbIX HHTErPaJIoB METOJOM BBEACHUS NTapamMeTpa.

Tema 3.2. DiisiepoBbl HHTETPaIbI

1. F'amma-dynkus. bera-dynkuusa. Boerarcnenue onpeneaeHHbIX HHTErPaioB ¢ IOMOIIbIO raMMa- U
6era-GyHKIUI.

Tema 3.3. [IpeoOpazoBanue Oypbe

1. CpoiictBa peobpazoBanusi Oypbe. Popmyna oOpamieHus.

2. Haxoxnenue npeoOpazoBanuii ypbe.

Tema 3.4. ACUMNTOTHYECKHE PA3I0OKEHUS

1. HaxoxxeHre acUMITOTUYECKUX pa3iokeHui GpyHKuuid. J[efcTBUs HaJ aCUMITOTUYECKUMHU
Pa3IoKEHUSAMHU.

2. ®opMyna CyMMHpOBaHMs Jiliiepa-MakiiopeHa.

3. HaxoxaeHne acuMNTOTUK TapaMeTpUUECKUX UHTErpasioB. Jlemma Barcona u meton Jlamnaca.

Paszoen 4

Tema 1.1. Mepa Xopnana

1. Kpurepuii n3amepumoctu MHokecTBa 1o XKoprany. CBoiicTBa ©3MEPUMBIX MHOKECTB. Mepa
IIPSIMOTO NPOU3BEACHUS MHOKECTB. BaxkHelne npuMepsl U3MEPUMBIX MHOXKECTB.

Tema 1.2. KpaTnslit unterpan Pumana

1. CBeneHue NBOMHOTO MHTETpala K NOBTOpHOMY. [lepeMeHa nopsika MHTErpupoOBaHus B ABOHOM
UHTErpae.



2. 3ameHa IepeMEHHBIX B IBOTHOM HHTETpaJIe.
3. CBezeHue TpOMHOIO HHTErpaia K NoBTOpHOMY. [lepemena nopsiika UHTErpUPOBAHUSI B TPOMHOM
UHTErpase.
4. 3ameHa nepeMEeHHbIX B TPOMHOM MHTErpaJIe.
5. l'eomerpuueckuii U GU3NUECKU TMPUIIOKEHUS TBOMHBIX M TPOMHBIX HHTETPAJIOB.
Tema 1.3. HecoOGcTBeHHBIE KpaTHBIE HHTETPAJIBI
1. UccnenoBanue Ha CXOAUMOCTh HECOOCTBEHHBIX KPAaTHBIX UHTETPAJIOB.
Pazoen 5
Tema 2.1. Kpussie
1. [TapameTpuzanus MIOCKUX U MPOCTPAHCTBEHHBIX KPUBBIX.
2. Haxoxnenue JuiH KpuBbIX. HaTypaneHas napaMmerpuzanusi.
Tema 2.2. KpuBosinHeliHbIe HHTETpaJIb
1. Beruncnenne KpuBOJMHEUHBIX NHTETPAJIOB MIEPBOTO POIaA.
2. BeruncrieHnne KpUuBOJWHEHHBIX HHTETPAJIOB BTOPOTO POJIa.
3. ®uznyeckue NpuIoKEeHUS KPUBOJIUHEHHBIX HHTETPAJIOB.
Tema 2.3. [loreH1IManbHbIE BEKTOPHBIE MOJIS
1. IIpoBepka ycinoBuii noaHoro aquddepennnana B 0JHOCBSI3HOM 001acTH.
2. ®opmyna Herorona-Jleitbuuna s pyHKIIMM MHOTHX IEpEMEHHBIX. POTOp BEKTOPHOTO MOJIS.
[{upkynsiust BEKTOPHOTO OIS BAOJb 3AMKHYTOW KPUBOM.
Tema 2.4. ®opmyna ['puna
1. Boluncrienue 1BOMHBIX MHTETPAJIOB ¢ MOMOUIbI0 hopMyibl ['puna. Beruncienue miomaneit npu
MOMOIIY KPUBOJMHENHBIX HHTETrpaioB. Paznuunbie popmbl 3anucu popmyisl ['puna.
Pa3zoen 6
Tema 3.1. [loBepxHOCTH
1. ITapameTpu3anusi HOBEPXHOCTEM.
2. HaxoxaeHue KacaTeabHOM MIIOCKOCTH U HopMaiiu. Beraucienne nmepBoi KBaapaTHaHON GpopMy
MTOBEPXHOCTH.
3. Beluucnenue miomaaei moBepXHOCTEH.
Tema 3.2. [IoBepXHOCTHBIE UHTETPAIbI
1. BelunciieHne NoBEpXHOCTHBIX HHTErPAJIOB IIEPBOTO POJIA.
2. BriunciieHne NOBEpXHOCTHBIX HMHTETPaAJIOB BTOPOTO POJa.
3. 'eomerpuueckue u GU3NUECKUE MPUIIOKEHUS TOBEPXHOCTHBIX HHTEIPAJIOB.
Tema 3.3. @opmyna Ctokca
1. Beruucienue noBepXHOCTHBIX MHTErpaJIoB MpH oMoInu ¢popmyisl Ctokca. Paznuunsie GpopMel
3anucu Gopmyisl Crokca.
Tewma 3.4. ®opmyna ["aycca-Octporpaackoro
1. Beruucnenue noBepXHOCTHBIX HHTETPaIoB MpU oMoIu Gpopmyisl Octporpaackoro-Iaycca.
Beruncnenue 065eMOB ITpH MOMOILM TOBEPXHOCTHBIX HHTErpajioB. Paznuynbie popMel 3anucu
¢dopmynsl Octporpazackoro-Iaycca.
Tema 3.5. O6mas ¢popmyna Ctokca
1. Beruncnenue BHEIIHETO POU3BEIEHHs U BHEIIHEro tuddepeniuana tudpdepeHIraIbHbIX GopM.
2. 3aMeHa NepeMeHHBIX B JuddepeHnnanbHoil popme.
3. O6mas gopmyna Crokca. Jlemma [lyankape. @uznueckue npuiiokeHus TudpepeHInaIbHbIX
bopm.
7. Tembl 1a0opaTopHbIX padoT (JIabopaTopHBIH NPAKTHKYM)
He npenycmoTpens! yueOHbIM mutanoM OOIN.
8. IIpumepHas TeMaTHKa KypCOBBIX padoT
He npenycmoTpens! yueOHbIM mutanom OOIN.



5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

AKTHBHBIC U UHTEPAKTUBHBIC (DOPMBI: JIEKIIUH, IPAKTUYECKHUE 3aHATHS, KOHTPOJIbHBIE PabOTHI,
KOJUIOKBHYMBI, 3a4€Thl U JK3aMEHBl. B Te€deHue CeMEeCTpOB CTYACHTBI pElIalOT 3a/adyd, YKa3aHHbIE

MpernoaaBaTCICM.

6.YueOHO-MeTOAMYECKOE 00ecneyeHue CaMOCTOATeIbHOM padoThl cTy1eHTOB. OLeHOYHbIe
Cpe/CTBA /Il TEKYIIero KOHTPOJISl YCIIeBAeMOCTH, IIPOMEKYTOYHOM aTTecTAlMHU 110 UTOraM
OCBOCHMS IHCIHUIIHHBI.
6.1. Ilnan camocTosiTeIbLHOM PadoThI

Ne i/ HanmeHoBaHMe TeMbl Bua camocTosiTeqIbHOI padoThI

Cemectp-1 DneMeHTBl TEOPUH Kontponbnas padora Ne 1
MHOYECTB.

1.1--1.3

JlelicTBUTENIbHBIE YHCIIA.
Uucnosslie QyHKIUH.

2.1-3.1 [Ipenen yncnoBoit HccnenoBarensckast TOMaIIHIS
IIOCJICAOBATCIBHOCTH. pa60Ta Neol

[Ipenen ynucnoBou
byHKINH.
[IpousBoaHas u
muddepenimar.

3.2-3.4 OCHOBHBIE TEOPEMEI O KontpospHas padoTa No2
muddepeHITupyeMbIx
dbynaknusax. [Ipasumo
Jlonuransa. ®opmyna

Teinopa.
3.5-3.6 Jlpunoxxenue HccnenoBarenbckas ToMarHss
nmubdepeHInanbHOro pabota No2

MCUHUCIICHUS K
UCCIIeI0BAaHHIO (DYHKIIMH.
OOu1ee noHsATHE Mpeena.
Heomnpenenenusrit Konrponbnas padora Ne 1
uHTerpai. OnpeaeneHHbIiH
11,2122 unterpai. HecoGcTBeHHbIE
UHTETrpabl.

23,25, 31 Mertpuueckue Teopernueckuii Tect Nel
MPOCTPAHCTBA
.HenpepbIBHOCTD CIIOKHON
¢bynkuuu. OyHKIUU
MHOTUX NEPEMEHHBIX.




3.2,3.3,34 [IpousBoHbIe 1 KontponrHas padora Ne 2
maddepennnanst GyHKIUH
MHOTHUX NEPEMEHHBIX.
®opmyina Tennopa.
JlokanbHbIE SKCTPEMYMBI.
Y CII0OBHBIN KCTPEMYM.
Cemectp-2 UucnoBsle psijbl. Kontpoabnas padora Ne 1
OyHKIMOHAIbHBIC
11,21, T0CIEI0BATENLHOCTH U
psiaBI

2.2-2.3 Crenennbie psabl. Psibl HccnenoBarenbckast JOMAIIHS
Dypoe pabota Nel

3.1-34 Wurerpansl, 3apucsmie ot | Teoperndeckuit Tect Nel
rapamMeTpoB. DUIIEPOBHI
WHTETPAHL.
[IpeoGpa3zoBanue Oypoe.
ACHMIITOTHYECKHE
pa3oKEHUSI.

Mepa Kopnana. Kpatueie Teopernueckuii Tect Nel
nHTErpasisl Pumana.
1.1,1.2,21, | KparHble HecOOCTBEHHBIE
WHTErpaibl.

2.2-2.4 KpuBonnHelinbie Teopernueckwuii Tect Nel
WHTErpabl.
TloTennmannHEBIE
BEKTOpHBIE TToJ1s1. Dopmyrna
I'puna.

3.1-3.3 [ToBepxHoCTH. HccnenoBarensckas ToMaIHssg
[ToBepxHOCTHBIE pa6ota Ne 3

uHTerpansl. opmyna
Crokca.

3.4-3.5 ®opmymna ["aycca- Kontposprast pabota Ne 1
Octporpazackoro. O6mas
¢dopmyna Croxkca.

OIIEHO‘—IHLIe CpeacTBa 1M TEKyIIEro KOHTPOJIA yCIeBaeMOCTH U l'lpOMG)KyTO‘lHOﬁ aTTeCTalun

KpuTtepun oneHKH NpoMe:KyTOYHOM aTTecTanuu B gopme 3a4era

Onenka | XapakTepuCTHKa TpeOOBaHUH K pe3yJabTaTaM aTTecTalluu B popme 3ayera

«3auTeHO» Teoperndeckoe cosepkaHue Kypca OCBOCHO MOJIHOCTBIO €3 MPoOeoB Wil B
L[eJIOM, WM O0JIbIIEeH YacThio, HEOOXOJMMBbIE TPAKTUUECKHE HAaBBIKK pabOTHI ¢
OCBOEHHBIM MaTepuanoM c(HOPMHUPOBAHBI UM B OCHOBHOM c(hOPMUPOBAHHI,
BCE WM OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil mporpaMMoii ydeOHbIX




3aJlaHU¥ BBIIOJTHECHBI, OT/ICIBHBIC U3 BHITIOJHEHHBIX 33JIaHUH COJIEpKaT
OLLIMOKH.

«He 3auteno»

Teopernueckoe conepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOIMMbIE HABBIKU
paboTel He cHOPMUPOBAHBI WK CHOPMUPOBAHEI OT/ACIHHBIC U3 HHX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboyueil yueOHOU porpaMmoil 3aJaHuil He
BBITIOJTHEHO JTHOO BBIMIOJIHEHO C TPYOBIMH OIIMOKAMH, KA4ECTBO UX
BBITIOJTHEHHSI OLICHEHO YHUCJIOM OaJIJIOB, OJTM3KUM K MUHUMYMY.

Kpurepuu oneHkn npoMe:KyTouHoOM aTTecTanuu B gopme IK3aMeHa

OneHka

XapakTepucTuka TpeOOBaHUH K pe3ylbTaTaM aTTecTaluuu B opme
9K3aMeHa

«OTI4YHO»

Teoperndeckoe conmepkaHWEe Kypca OCBOCHO IIOJHOCTBIO  0Oe3
MpoOesIoB, CUCTEMHO W TJIYOOKO, HEOOXOJIWMBIE MPaKTUYECKUE HaBBIKU
paboThI ¢ OCBOCHHBIM MaTepHAIOM C(hOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIC
paboueli yaeOHOM TTporpaMMoil yaeOHBIC 3a/IaHUsI BBITTOJTHEHBI O€3yIIPEYHO,
Ka4yecTBO WX BBHIMOJIHEHUS OIEHEHO YWCIOM OaiyioB, ONM3KHM K
MaKCUMyMY.

«Xopo1io»

Teopernueckoe coaep)kaHue Kypca OCBOGHO B IIeJIoM 0e3 mpoOenoB,
HEOOXO0IMMbIE MPAKTHYECKUE HABBIKU PabOThI C OCBOCHHBIM MaTE€pHalOM B
OCHOBHOM  C(hOPMHUPOBAHBI, IpeyCMOTpEeHHbIE pabouell  yueOHOI
IporpaMMoil yueOHbIe 3aJaHHs BBIIOJIHEHBI C OTJEIbHBIMU HETOUHOCTSIMH,
Ka4yeCcTBO BBIMOJIHEHUSI OOJBIIMHCTBA 3a/laHUN OILIEHEHO YMCJIOM OalljioB,
OJIU3KUM K MAaKCUMYyMY.

«y,[[OBJ'ICTBOpI/IT TeOpeTI/I‘IeCKOG COJACpKaHUC KypCa OCBOCHO OoJIbIIIEH 4aCTbIO, HO

CJIIBHO»

npoOeiabl  HE  HOCAT  CYIIECTBEHHOTO  XapakTepa, HE0OXOJMMBbIC
NPaKTUYECKUE HABBIKM PAa0OTBI C OCBOCHHBIM MAaTEPUAIIOM B OCHOBHOM
chopMupoBaHbl, OOJBIIMHCTBO MPEAYCMOTPEHHBIX paboueld yueOHOM
IpOrpaMMOil Y4eOHBIX 3a/laHU{ BBHIIOTHEHBI, OT/IEIbHBIE U3 BHITIOJHEHHBIX
3aJlaHuM CoJIepKaT OIIHOKH.

«Heynosnersop

HUTCIIBHO»

Teopetnueckoe COJEpKaHUE  Kypca  OCBOEHO YaCTUYHO,
HEoO0XO/lMMble HaBBIKM PabOThl HE C(HOPMHUPOBAHBI WIM CHOPMUPOBAHBI
OTJeNIbHBIE U3 HUX, OOJBLUIMHCTBO NPEIyCMOTPEHHBIX paboueil ydyeOGHOi
IporpaMMoil y4eOHBIX 3a/JaHUil HE BBINOJIHEHO JMOO BBIIIOJHEHO C
rpyOBIMH OIIMOKaMM, KaYe€CTBO MX BBIIIOJHEHHS OLEHEHO YHCIOM 0asuioB,
OJM3KUM K MUHUMYMY.




6.2. MeTonnueckne yKa3aHusl 110 OPraHU3alUH CAMOCTOATEIbHOM padoThI CTY1eHTOB

CamocrosrenbHas paboTa SIBISETCS OJHUM U3 BUJOB YUEOHOU NEATEIHHOCTH OOYYarOLIUXCs,
CIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIILHOCTH, OTBETCTBEHHOCTH W OPraHW30BAaHHOCTH, TBOPUYECKOT'O
MOJIX0/a K PELICHUIO TPOoOIeM yueOHOTO U TPOo(eCcCHOHATFHOTO YPOBHSI.

AynutopHas caMocTosITeNnbHas paboTa 1mo y4eOHOM TUCIMITIIMHE OCYIIECTBISETCS Ha YUeOHBIX
3aHSATUSX 101 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPETIOaBaTelIs U 10 €ro 3aJaHMIo.

BueaynutopHas camocTosiTenbHasi padoTa BBINOIHIETCS 10 33JaHUIO MperojaBareis 0e3 ero
HENOCPEJCTBEHHOI'O y4acTHUs.

Buapl 3amanuii 11 BHEAyJUTOPHOW CaMOCTOATENBHOM pabOThI, UX XapaKTep, yYUTHIBATH
cienu(uKy n3ydaeMoi yueOHOM MUCIUTUTMHBL, HHIUBUIYaIbHBIE OCOOCHHOCTH 00yJaromerocs.

KonTponb camocTosiTensHONH pabOThl U OIIEHKAa €€ Pe3y/IbTaTOB OPraHU3yeTCsl KaK €IUHCTBO
IBYX GopM:

1.caMOKOHTPOJIb U CaMOOIIEHKa 00yJaroIerocs;

2.KOHTPOJIb ¥ OLIEHKA CO CTOPOHBI IIPETOAaBaTEsl.

Opranusanusi 1 pyKOBOJACTBO ayIMTOPHON CaMOCTOSITeIbHON padoThl

AynuTopHas caMocCTOsITeNIbHAs paboTa MO JAUCHUUIUIMHE BBINOIHIETCS HA YU€OHBIX 3aHSITHUSIX O]
HEMOCPECTBEHHBIM PYKOBOJICTBOM MPEIOIABATENS U 10 €T0 33/aHHUI0.

OCHOBHBIMU BUJAMH ayTUTOPHOI pabOThl CaMOCTOSTEIBHON PabOThI SIBIISIFOTCS:

- BBIMOJHEHUE JTA0OPATOPHBIX M TMPAKTUYECKUX PabOT OCYIIECTBISETCS Ha J1a0OpaTOPHBIX M
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU C TpapukoMm yueOHOro mnpouecca. [Ins oOecneuenus
CaMOCTOSITENIbHOM  paloThl MpenojaBaTeNissMU pa3padaThIBAlOTCSl METOJMYECKHE YKa3aHUs II0
BBITIOJIHEHUIO JIA0OPAaTOPHOM /IPaKTUUECKON pabOTHI.

PaGora ¢ nureparypoil, ApyruMu UCTOUHUKAMU MH(OpPMALMH, B T.Y. HJIIEKTPOHHBIMHU, MOKET
pEann30BbIBATHCSI HA CEMUHAPCKUX U NMPAKTHUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKHM HMHGOpMaLuu
MOTYT OBITh MpPEACTABIEHbl Ha OyMa)XHOM W/WIM 3JEKTPOHHOM HOCHUTENSAX, B TOM 4YHCIE, B CETH
HuTtepHer.

IIpenonaBatens GopMyarpyer Lenb padoThl ¢ JAHHBIM U UCTOYHUKOM MH(OpMAIMHU, ONpeeNnseT
BpeMsi Ha MpopabOTKy TOKyMeHTa U (POpMy OTUYETHOCTH.

Camo u B3aMMOIPOBEPKA BBHINOJHEHHBIX 3aJlaHUH Yalle BCEro MCIOJb3YeTCsl Ha CEMUHApPCKOM,
IIPAKTUYECKOM U JPYyrux BUJax 3aHATuil. [IpoGnemHas /cutyalmoHHas 3agada JODKHA UMETh YETKYIO
(GbopMyIHUPOBKY, K HEHM JOJKHBI OBITH HOCTaBJIEHBI BOPOCHI, OTBETHI HA KOTOPbIE HEOOXOIUMO HAaNUTH
u o0ocHOBaTh. Kpurepuum OLEHKHM NPaBUIBHOCTH PEIIEHUS MPOOJEMHOMN/CUTYallMOHHOM 3a1a4u
JIOJKHBI OBITh U3BECTHBI BCEM 00YUarOIIUMCS.

Opranusanusi 1 pyKoBO/JCTBO BHeAyIMTOPHOI padoThI

BHreaynuropHas camocTosiTenbHas paboTa BBINOJHACTCS MO 3a/1aHUIO NIPEnoaaBaTelis, Ho 06e3 ero
HENOCPEICTBEHHOIO y4acTusl.

[Ipu npenbsBieHUMM BMJOB 3aJaHUM Ha BHEAYAUTOPHYIO CaMOCTOSTEIbHYIO paboTy
PEKOMEHJyeTCs HCIOJb30BaTh IU(GQPEpEeHIUPOBAHHBIM MOAXOJ] K YPOBHIO HOJATOTOBJICHHOCTH
oOyuaromierocsi. Ilepen BbINOJHEHHEM BHEAYJUTOPHOM CaMOCTOSITENBHOM palOOThl MpernojaBarellb
IIPOBOJIUT KOHCYJBTALMIO C OMNPEAEICHUEM LU 3aJaHus, ero COJIEp)KaHUs, CPOKOB BBIMOJIHEHUS,
OpPUEHTUPOBOYHOIO OoObeMa paldOThl, OCHOBHBIX TpPeOOBAHUN K pe3yabTaTaM paboThl, KPUTEPHEB
OLIEHKH, (OopM KOHTpOJIL W TMepeyHs JauTeparypsl. B mpoliecce KOHCYNIbTallMM IHpenojaBareib
MPEIYNpPEexIaeT O BO3MOKHBIX TUITMYHBIX OLIMOKAX, BCTPEUYAIOIIUXCS PU BINOJHEHUH 33aJaHUS.

Jns  MmeToaMuyeckoro ooOecmeueHuss M PYKOBOJACTBA CaMOCTOSTENbHOM paboToil B
00pa30BaTEIbHOM YUYpPEXJAEHUH pa3paldaThIBAlOTCs yueOHbIE MOCOOUs, METOIMYECKHE PEKOMEHIAIIH
[0 CaMOCTOSITETIbHOM MOJTrOTOBKE K Pa3IMYHBIM BHUJAM 3aHATUH C y4ETOM CHELHAIBbHOCTH y4yeOHOM
JMCUUIUIMHBL, OCOOCHHOCTEH KOHTHMHIEHTA CTYIEHTOB, 00beMa U COJAEp)KaHUS CaMOCTOATEIbHOM
paboTbl, popM KOHTPOJIS U T.II.

CamocrodTenbHas paboTa MOXKET OCYIIECTBIATHCS MHAMBUAYATbHO WIM TPYNIIAMH CTYACHTOB
B 3aBHCUMOCTH OT IIeJIM, 00beMa, KOHKPETHOH TEMaTUKU CaMOCTOSATEIBLHOW paboOThl, YpPOBHS
CJI0’KHOCTH, YPOBHSI IIOATOTOBIEHHOCTH 00yYarOIUXCS.

Bunamu 3aganuii 115 BHEayIUTOPHON CaMOCTOSITEIbHOM pabOThl MOTYT OBITh:



- JUId OBJIQJICHUS 3HAHMUAMHU: YTCHHMS TEKCTa; COCTABJICHUS IUIaHAa TEKcTa; rpaduyeckoe
n300pakeHNe CTPYKTYphl TEKCTa; KOHCIIEKTHPOBAHME TEKCTA; BBIMMCKM M3 TEKCTa; pabora co
CIIOBapsMU M CIIPAaBOYHUKAM; y4eOHO-HCCIIEZOBATENbCKas pPabdoTa; HCIOJIB30BAaHUE ayAuo M
BHUJICO3ANKCEN, KOMIIBIOTEPHOU TEXHUKU U MIHTEpHET pecypcoB u Ap.;

- TSI 3aKPETJICHUS] U CUCTEMAaTH3alMK 3HaHUI: paboTa C KOHCIIEKTOM JICKIIMK; TOBTOPHAsk padoTa
HaJ y4eOHBIM MaTepHajoM; COCTaBJICHHME IUIaHA, TE3MCOB OTBETA; COCTABICHHE TaOmul, pedycos,
KpPOCCBOPJIOB, TIJIOCCApHsl Ui CHCTEMAaTHU3allMd yd4eOHOTO MaTepualia; HW3Yy4eHHe CIIOBapeH,
CIPaBOYHHMKOB; OTBEThl Ha KOHTPOJIbHBIE BOIIPOCHI, aHAIMTHYECKass 0OpabOTKa TEKCTa; MOJTrOTOBKA
COOOIICHNH K BBICTYIUICHUIO Ha CEMUHApE, KOH(PEPEHIINN; TIOrOTOBKA

pedeparos, TOKIAI0B; COCTaBlIeHUE Onorpaduii, 3a1aHnii B TECTOBOM Gopme | IIp.

- s (OPMHUPOBAHMS YMEHHW: pEUICHWE 3aJa4 W YIPAKHEHUH 1Mo o00pasily; pelieHue
BAapUATUBHBIX 3a71a4 U YIPaKHEHUI; COCTABIIEHUE CXEM; PEILIEHUE CUTYallUOHHBIX TPOU3BOJICTBEHHBIX
3aJ1a; IOJATOTOBKA K JIEJIOBBIM U POJIEBBIM UT'paM; IPOEKTUPOBAHNUE U MOJICIMPOBAHUE Pa3HBIX BUJOB U
KOMITIOHEHTOB NMPO(EeCCUOHATBHON JIEATEIbHOCTH, OATOTOBKA MPE3EHTALUN, TBOPYECKUX MPOEKTOB;
MOATOTOBKA KYPCOBBIX U BBIITYCKHBIX pa0OT; OMBITHO-3KCIIEPUMEHTAIbHAsI pab0oTa; IPOEKTUPOBAHNUE U
MOJENTMPOBAHUE PAa3HBIX BUJIOB U KOMIIOHEHTOB MIPO(ECCUOHATILHOM IeATENbHOCTH U JIp.

Jia  obecrieyeHus:  BHEAYyJUTOPHOM  CaMOCTOSITEIbHOW  pabOThl MO  AMCLMILIMHE
npenojaBaTesieM pa3pabaThiBaeTCsl NMEPEUYeHb 3aJaHui Il CaMOCTOSITEILHOW pPabOThI, KOTOPBIM
HeoOxotuM A1 3¢ (GEKTUBHOTO YIIPABIICHUS JaHHBIM BUJIOM Y4EOHOM AESITETbHOCTA 00YY aroIINXCsl.

[IpenogaBaTens OCYIIECTBIISET YIIPABICHUE CAMOCTOATEILHON paboToO, peryaupyer ee oobeM
Ha OJTHO y4yeOHOE 3aHATHE U OCYIIECTBIISET KOHTPOJIb BBITIOJHEHHUS BCEMU CTYACHTaMM rpynmbl. J{is
ynoOcTBa TMpemnojaBaTesib MOXKET BECTH BEIOMOCTb Yy4eTa BBINOJHEHUS MHHMMyMa 3a/laHui,
HE0OXO0IMMBI JUIsl IOITyCKa K UTOTOBOM aTTECTAlluU MO JUCIUILINHE.

B mponecce camocrosiTenbHOM pabOThl CTYAGHT HPUOOpPETaeT HABBIKM CaMOOPIraHM3allHH,
CaMOKOHTPOJIS, CAaMOYIIPaBJICHHUs] M CTAHOBUTCSA AKTHBHBIM CaMOCTOSTENIbHBIM CYOBEKTOM YueOHOI
NEeSATENbHOCTH.

CTyleHT caMOCTOSTEILHO OTMPELISICT PEXKUM CBOSH BHEAyIUTOPHOUN paboThl U MEpy Tpya,
3aTpayuBA€MOro0 Ha OBJIAJICHUE 3HAHUSAMU M YMEHHMSAMH II0 KaXJOW JIHUCLHMIUIMHE, BBIIOJHSET
BHEAYIMTOPHYIO pabOTy MO UHAMBHUYaJbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOJTOTOBKH,
Oro/KeTa BPEMEHHU U APYTUX YCIOBUH.

EXeaHeBHO CTYNEHT [OJDKEH YAENATh BBIIOJIHEHUID BHEAYJUTOPHOW CaMOCTOSITEIBHOU
paboThl B cpeiHEM HE MEHEe 3 4acoB.

[Ipy BBHINONMHEHUHM BHEAYAUTOPHON CAaMOCTOSITENIBHON pabOThl CTYIEHT HMEET IpPaBo
oOpalarbcs K MPEernojaBaTesio 3a KOHCYJIbTalUeld C LIEeTIbI0 YTOUHEHUs 3ajaHusi, (GOpMbl KOHTPOISL
BBITIOJTHEHHOTO 3aaHUsl.

6.3. Marepuanbl A5l NPOBEJCHUS] TEKYUIEr0o M IPOMEKYTOYHOI0 KOHTPOJIA 3HAHMM
CTY/IEeHTOB
Bomnpocs! 15151 OLleHKH Ka4yecTBa 0CBOECHH S THCIUTLIUHBI

=

OmnpeneneHne MHOXECTBA, IMOJAMHOXecTBa. MHOXECTBO, OrpaHMYEHHOE CBepXy (CHHU3Y), HPOCTO
OTPaHUYEHHOE.

Omnpenenenre TOYHOM BepXHEH (HIKHEW) TpaHU MHOXKECTBA.

Omnpenenenne NpocToil, CI0KHOM, 00paTHON YHKIIUH.

OmnpeneneHne 4eTHON, HEYETHOW U MepUOJUUECKON (QYHKIIUH.

Omnpenenenne Bo3pacTaroleil, yobIBarolei, CTporo MOHOTOHHOM (DYHKIIMU B TOUKE, HA OTPE3Ke [a, b]

CrniocoObI 3a1aHUS PYHKIMH.

OmpeneneHue mocie10BaTeIbHOCTH.

OmnpeneneHue MocieI0BaTeIbHOCTH, OTPAaHUYEHHOH CBEpXY (CHH3Y), IPOCTO OrpaHUYEHHOM.
Omnpenenenne 6eckoHeyHo OoubIoi (0. 6.) mocaea0BaTeIbHOCTH (OECKOHEUHBIH Mpeae).
10 Omnpenenenne OECKOHEUHO MaJoi (0. M.) TOCIEIOBATEILHOCTH (HYJIEBOM MIpee)

11. Jlokasate TeOpeMy O CyMMe ABYX 0.M. IOCJIE€0BATEIbHOCTEH.

12. Jloka3zats TEOpEMy O Pa3HOCTHU JIBYX 0.M. IIOCIEIOBATEILHOCTEH.

©OND U AWM



13
14
15

16.
17.
18.
19.
20.
21.
22.

23.

24,
25.
26.

27.

28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.

48.

49,

50.
51.

. Jlokazatps TeopeMy 00 OrpaHHYEHHOCTH JIBYX 0.M. ITOCIEI0BATEILHOCTEH.

. Jlokazate TEOpeMy O MPOU3BEICHUU 0.M. Ha OTPAaHUYCHHYIO ITOCIIEI0BATEIBHOCTD.

. JlokazaTh Teopemy o mepexojie 6.M. B 0.0 MOCIeI0BaTEIILHOCTh U HA000POT.

Ornpenenenue cxoadiencs mocaea0BaTeIbHOCTU (KOHEUHBIN Mpee).

Jloka3aTh OCHOBHYIO TEOPEMY O CXO/ISIIEHCS MMOCIeI0BATEILHOCTH.

Jloka3zath TeOpeMy O €JMHCTBEHHOCTH IpeJIeia CXOSAIICHCs TTOCIe0BATEIBHOCTH.

Jlokazate TeopeMy 00 OTpaHUYEHHOCTH CXOISIIEHCS TOCIET0BATEIFHOCTH.

Jlokazats TeopeMy 00 apru(pMETHUECKUX ACUCTBUSAX CO CXOAAIIUMHUCS TOCIEI0BATEILHOCTIMHU.
JlocTaTo4HbIC YCIOBHSI OTCYTCTBUS MPE/eiia MOCIeI0BaTeIbHOCTH.

Omnpenenenne pacxoasuieics Mocae10BaTeIbHOCTH.

n Jon(-1)" - T
Jloka3aTh OTCYTCTBHE IIPEJIeNa MOCIEI0BATEIbHOCTH (_1) ’{2 = }, sin En ,1 COS En

Ompezenenre BO3pacTaroIiei, yObIBaroOIIei, CTpPOT0 MOHOTOHHOM TMOCJIEI0BATEILHOCTH.
Ormpenenenre HEBO3pACTAOIICH, HEYObIBaIOIEH, MOHOTOHHOM TOCIIEIOBATEIHHOCTH.
Jlokazatb TeOpeMy O CXOIUMOCTH MOHOTOHHOM OTPaHUYEHHOM MOCIIEI0BATEIBLHOCTH.

1

Teopema 0 CXOAUMOCTH MOCIIEAOBATEILHOCTH 1+ H

n

Jlokazate TeopeMy O mpejese MpOMEKyTOYHOM MOCIeI0BATEIHHOCTH.
Onpenenenrne KOHEYHOTO U OECKOHEYHOTO TIPeesioB (DYHKIIMHU B TOUKE.
JloctaTouHble yCIOBUS OTCYTCTBUSA Mpesena PyHKIUH.

Haittu npesien dynxumu f(x) = sin x, f(x) = cosx, npu X —> 90,
Omnpenenenue 6.M. u 6.0. GyHKIIUN B TOUKE.

Omnpenenenue 6.M. GyHKITUN OJHOTO TOPSIIKA.

Omnpenenenre SKBUBAJICHTHBIX 0.M. QYHKITHA.

Omnpenenenue 6.M. GyHKIIUU 00JIee BEICOKOTO TIOPSIKa MAJIOCTH.
CaoiicTsa 3Hauka o ( ).

Omnpenenenue 6.0. pyHKIMI 0THOTO TIOPsIIKA pOCTa.

Omnpenenenue 6.6. pyHKIMU O0JIee BEICOKOTO MOPSIKA POCTA.

Jlokasath IIEpBYIO TEOPEMY O CYIIECTBOBAHHMHU Ipezesa QyHKIMH B TOUKE.
Teopema 00 apudmeTHIECKUX NEHCTBUAX C MpeaeiaMu (GyHKITH.
OmnpeneneHne 0THOCTOPOHHKX (IIPABOTO U JICBOTO) MPEIEIOB (DYHKIIUH B TOUKE.
Bropas Teopema o cymecTBOBaHUU mpezea GyHKIMH B TOUYKE.

Jlokazatk TeopeMy 00 apu(METHUECKUX JACHCTBHUIX C HEMPEPBHIBHBIMU (YHKITUSIMH.
Jloka3ath TepBhIi 3aMeYaTeIIbHBINA TIPEeI.

JlokaszaTh BTOpPOU 3aMeyaTeNIbHbINA Tpeed.

Tabnuia S5kBUBaICHTHBIX ()YHKIIHI.

[lepBoe 1 BTOpOE OTpeiesieHus] HePepbIBHOW (DYHKIIUU B TOYKE.

HcenenoBaTh Ha HEMPEPLIBHOCTE (GYHKIMIO Y =Sin NX,y =cosnx,y = x>,y =x*,y=e™ npu xR .

VccienoBath Ha HenpepbiBHOCTh dyHkimo Y = IN X mpu X)0 .

Omnpenenenne 0JTHOCTOPOHHEH (J1€BOM 1 IpaBoii) HEMPEPBIBHOCTH (PYHKIIUHU B TOUKE.
Teopema o HenpepbIBHOCTH (DYHKLIUU B TOUKE.

Knaccugukarus Touex pazpbiBa QyHKIHH.

HccnenoBaTh Ha HEMPEPHIBHOCTD (DPYHKIIMU:

.1 1 1x 1 1 1
y=sin—,y=cos—,y=e"",y=——,y=arctg—,y =arcctg — s rouxe x=0.
X X 1+2 X X

Jloka3zaTh TeOpeMy O HEMPEPHIBHOCTH CIOXKHON (YHKIIMHU B TOUKE.
Onpenenenue npousBogHON GyHKIMHN. Ee reomerpuyeckuii u GpuU3NUECKuil CMBICIL.
VYpaBHeHHE KacaTeTbHOU U HOpMaU K TpaguKy GyHKIUH.



52. Onpenenenue nuddepeHupyemoit GyHKIUU.
53. Jlokasate Teopemy o nuddepeHupyemMocty GyHKITUH.
54. Jlokazatb TeopeMy 0 HerpepblBHOCTH AuddepeHpyeMoit pyHKIHH.
55. Onpenenenune nuddepermnuana GyHKIUN.
56. Jlokaszatb TeopeMy O MPOU3BOAHON CYMMBI M Pa3HOCTH ABYX ()YHKIIUH.
57. Jlokazatp TeopeMy O MPOU3BOAHON MPOU3BEICHHS ABYX ()YHKIIUH.
58. Jlokazarp TeopeMy O MPOU3BOAHOI YACTHOTO JBYX (DYHKITHIA.
59. Ucxons u3 onpenenenus, HAUTH MPOU3BOIHYIO (DYHKITHH
y=x*y=x%y=x"y=sinax,y =sin(ax2), y =cosax, y =cos(ax2) y=e¥ y=e* y=2y=Innx
60. Tabmua MPOU3BOIHBIX IEMEHTAPHBIX (DYHKITHIA.
61./loka3aTh TEOpEMy O TIPOU3BOIHOMN CIIOKHON (PYHKIIHU.
62.J]okxa3aTh TeOpeMyY O IPOU3BOTHON OOPATHON (DYHKITHH.
63.Mcxons w3 TeopeMbl O NPOM3BOTHONW OOpaTHOM (YHKIMH, HAHUTH TPOM3BOIHYIO (GYHKIUU
y = arctgx, y = arcctgx, y = arcsin X, y = arccos X.
64.0OnpeneneHne mapaMeTpUIeCKe 3aIaHHON (DYHKIIHH.
65.11epBas mpou3BOHAS TAPAMETPUIECKH 33JaHHON (YHKIINH.
66.0OmHOCTOpOHHUE (JIeBast U TpaBasi) MPOU3BOIHBIE (GYHKIIUU B TOUKE.
67.Teopema o cymecTBOBaHUH MPOU3BOJAHON (PYHKITHH B TOUKE.

68.Haiiti nponsBoaHy0 QyHKINH Y = |X|, y=3Vx*y= S\/F B Touke x=0.

69./lokxa3aTh HHBAPUAHTHOCTH (DOPMBI IEPBOTO U epeHIInaNa.

70.CBoiicTBa nIepBBIX TUDGEPECHIIHATIOB.

71.Tabnuia nepBoIix AU GepeHITHaNIOB.

72.0mnpeenenne Bo3pacTaroiiei, yobIBaroIiei, CTpOro MOHOTOHHON (DYHKITUU B TOUKE.

73.Jlokazath TEOpeMy O JOCTATOYHBIX YCIOBHUSAX MOHOTOHHOCTH auddepeHnupyemMoit GyHKIUHA B
TOYKE.

74.0mnpenenenne TOYeK JOKAThHOTO MaKCUMyMa, MUHUMYMa, SKCTpeMyMa (PyHKITHH.

75.loxazath Teopemy dDepma (0 HEOOXOOUMBIX YCIOBHSIX OHKCTpemMyma auddepeHumpyeMon
GbyHKIUN).

76.0mnpenenenne cTaliMoHapHO# Toukn nuddepeHnupyemMoit GyHKIUH.

77.[loxazath Teopemy Posuis (o Hysie TpOU3BOIHOM).

78.lokxazath Teopemy Jlarpamka (hopmysa KOHEYHBIX TPUPAIICHUN ).

79.loxazats Teopemy Komm (06006meHHas hopMyna KOHEYHBIX MPUPAIICHUH ).

80.ITpaBuio Jlomurass.

81.@opmymna Teiinopa.

82.Hanucars nepsble TpH HEHYJIEBbIX WwieHa psina Teinopa GyHkuun y = x*,y = x> B Touke X, =1.

83.@opmyrna MaknopeHa.

84.Hanucarp nepBbIe TpU HEHYJIEBBIX YJIeHa psina Maknopena byHKIMN
y=(x-1)"y=(x-1)"y=(x-1).

85.Jloka3aTh TeOpeMy 0 HEOOXOUMBIX YCIOBHSIX SKCTpEMyMa (DYHKIIMH.

86.0mpenenenne KpUTHIECKON TOUKN (HYHKIUH.

87.J1oka3aTh TeOpeMy O JOCTaTOYHBIX YCIOBHSIX 3KCTpeMyMa (yHKIIHH.

88.0mpenenenue BHIMYKION (BOrHYTOH) TuddepeHipyeMoi QyHKINN.

89.Teopema 0 10CTaTOYHBIX YCIOBUSAX BBIMTYKIOCTH (BOTHYTOCTH) U pepeHunpyeMoit GyHKIUH.

90.Omnpenenenue Touku nepernda quddepeHrpyeMoit GyHKIuu.

91.Heob6xoaumble ycI0BHs TOUKU niepernda quddepeHunpyemMont GyHKIuu.

92.JlocTaTouyHble YCIOBHSI TOUKU Tiepernda quddepeHunpyemMon GyHKIuu.

93.0Ompenenenue HaKJIOHHOM (TIPaBOMA, JIEBOI) M BEPTUKAJIbHOM aCUMNTOT rpaduka QyHKIIH.

94.Teopema 0 HaKJIOHHOM acUMITOTE Tpaduka GyHKIHH.

I[OHOJIHI/ITCJIBHBIG BOIIPOCHL



NG~ wWNE

Bcesikas mu nuddepenunpyemas QyHKIHS SBISETCS HENPEPHIBHON?

Besikas nmu nenpepsiBHas QyHKIUA sBisieTcs auddepeHmpyemoii?

Bcesikas mu nuddepennunpyemas B Touke (PyHKIMS UMEET KacaTeJIbHYIO K TpauKy B 3TOH Touke?
Bceskas nu ctaiiuoHapHasi TOUKa SBJISIETCS KPUTUYECKON?

Bcesikast i1 KpuTHUYEeCKast TOUKA SBJSIETCS CTALIMOHAPHOM?

CymiecTByeT 11 KacaTtelbHas K Tpaguky nuddepeHuupyeMoit QyHKIMH B TOUKe nepernda?

B 1100011 11 KpUTHYECKOW TOYKE CYIIECTBYET KacaTeibHas K rpaduxy?

B m0060ii 1 cTallnoHApHOM TOYKE CYIIECTBYET KacaTenbHas K TpaduKy?

KonTpoabHbie padoThl

KonTtposnenas padora Ne 1.

Brruncienue npeaenos.

Mart. AHanms. Nel Mart. AHanus. Ne2
BbluncanTb npepensi: Bbluncnauntb npeaensi:
X . ctg (x—1
i X2 +x+1 im (5X_4) (x-1)
m| ——— 1
X—>0 X2 +1 1) x>
i In(x—2)
Im
i (1— ﬁ)ln (x) 2) 3 X°—3x" +x—3

g) o1 Xt —=2x% +2x% - 2x+1

326+ x —3/28—x

1 li
3) x—1
2pit l Llcos2mx -1
X=+2Z X+ +X -
3 -3 2 Im sin?(x—1)

a) IerD In(3x2 -2)

X
3 : (X +x+1
Y1+ xsinx -1 im| ————
im > x>0l XT+1
5) x—0 X 5

2




Mart. AHanm3. Ne3

Bbluncantb npeaensl:

ctg x
Iim ( j
1) X—0

im (3—\/x+7)

2) x>2 X° —2X° +4Xx -8

tg X
sin X

In (4X — 3)
|)!I’_T)ll tg(x 1)

$fcosx —1

im
4) x>0 Incos2x

(

lim

X—00

2x% +3x—1Y)
2x% —3x -1

Mart. AHanm3. Ne4

Bbiuncanto npeapenbl:

lim (L+In(x+1)—In x)"

1) X—>0

tg(x —2)In(x 1)
x* —8x* +16

%/7 1

sin 7zx

l Y7+x-2

(4"+x)3iix

lim

2) X—2

3) X—)l

lim

x—0

5)

KonTtponbHas padoTa Ne 2.

[IpousBoHas GyHKIMH.

Mart. AHanus. Nel

In(3x+2)
, _ 4 / 3
1) HaliTu Nnpon3BoAHYO Y. Yy = tg( X ) ;

!

4
y X yXX

2) Haintu npousBogHble
X =e °' (2

! 4
y X yXX

3) HaliTu npoussogHble
y? —2Iny —x* =2¢*

4) BblunMcnnTb cneaytouime npeaensi:

7

oT GpYHKUMM y=y(X), 3a4aHHOI NapameTPUYECKHU:

—t?) y=e?(t* +2t)

oT GYHKUMK y=Y(X), 3a4aHHOI HEABHO:

X
sin X

4 4cos(x) x%
lim—; j

x—0

Iim

x—0
’




Mart. AHanms. No2

_ th(t_\)/?)ctg(Bx+2) |

’

!
1) Haitn nponsBoaHyto Y. y

yr yrr
2) Haiiti npounsBoaHble X I XX o bYHKUMK y=y(X), 3aaHHOIN NapaMeTpUYECKU:

x =5t +ctg(5t) y =5t —tg(5t) .

!

"
y X yXX

3) HaliT npowusBoaHble
y3x +In(sin x)=sin y .

oT GYHKUMM y=Y(X), 3a43aHHOIN HEABHO:

sin X

—0

lim In(cos(4x)); Ijm [tg_xjle

2
4) Boiuncnutb cneaytouime npegensl:  x-0 4x

Mart. AHanuns. Ne3

In(5x+2)
Y 003(7 x3)

! 4
y X yXX
7

1) Haitn nponsBogHyto

7

2) Hantu npounsBogHble oT OYHKUMK y=y(X), 3a4aHHOI NapameTpPUYECKH:

x =2t —sh(2t) y=2t—ch(2t).

! 4
y X yXX

3) Hantn npowusBogHbie
y>x+In(cosx)=cosy.

oT OYHKUMK y=Y(X), 3a4aHHOM HEsBHO:

. x2—sinx®* |im (to X)tgZX
Iim—s— 5z,

4) BbluMcnnTb cnegytolwme npegenst: x>0 X

7

Mart. AHanus. Ne4

th(3x+6)
y Y= ctg(gx/ x> )

!

Yy Yo

2) HaiAiTn nponsBogHble , oT GpyHKUMM y=y(X), 3a4aHHOI NapameTPUIYECKHU:

1) HaliTn npounsBoaHyto

7

x=echt y=esht

’

Ve Vi
3) Haittv npoussogHble * X, XX or dyHKUMK y=y(X), 3a4aHHOI HEABHO:




2y +In(sin x)= xcosy |

. Xtgx-sin?x ,.
lim ™z lim (n(ex+e)f™
x—0 X ; x—0

4) BbluMCAnTb cnepytowme npesenb:

KonTponsnas padora Ne 3.

Juddepenunan GyHKINN U IPOU3BOIHAS BBICILIET0 HOPSIKA.

Mart. AHanus. Nel

y — tg(w)ln(3x+2) |

7

1) Halitu guddepeHuman dy:

_ 2
2) Haiitv npomssogHyto y100: Y = (2x"+x)In(2x +1) ;

3) Pasnoxutb (I)yHKLI,MIO no uesibim HEOTPULATE/IbHbIM CTENEHAM OBY4Y/1€HA X+ 2 A0 4YeTBepToro

5. y=sin(6-2x)

4yneH

4) Pasnoxutb no uenbim HeoTpuuaTe/ibHbIM CTENEHAM HEDEMEHHOVI X:

o 2cos(x?)-2

—3/1+sin(x?) w Y= 2 12
y pouneHacX X pouneHac X .

Mat. AHanuns. Ne2

y — th(w)ctg(smz) |

7

1) Haiitu guddepeHuman dy:

. 2
2) Haiitn npoussoaHyto y©0: Y = (3x” +2x)cos(3x +2) ;

3) PasnokuTb GYHKLMIO NO LE/bIM HEOTPULLATENbHBIM CTENEHAM AByuneHa X -2 [0 YeTBepToro
1

y:3\/x+6

YyneHa: .

4) Pasnoxutb N0 uenbim HeoTpULUATENbHbIM CTEMNEHAM I'IEpEMEHHOﬁ X:




2

e’ -1
y =3/cos(x?) s Y=Ih—7, 4
pouneHacX ; X" pouneHac X .

Mart. AHanm3. Ne3

In(5x+2)
y = cos((/ x3 ) _

’

1) Haittn guddepeHuman dy:

_ (ay? :
2) Haiftn nponssogHyto y100: Y = (3x" +x)sin(3x +1) ;

3) Pasnoxutb (I)YHKLI,MIO no uesibim HEOTPULATE/IbHbIM CTENEHAM OBY4Y/1€HA X +3 A0 4YeTBepToro

In(1-2x)

ynena: Y=
4) Pa3NIoXUTb MO Lie/IbIM HEOTPULLATENbHBIM CTEMEHAM NePEMEHHOI X:

y=hn Bsin (x° )-6x2

_4 3
=4/coslx 12 6 8
y pouneHacX ; X pouneHac X .

Mart. AHanus. Ne4

(9 NG )th(3x+6)

7

1) Halitu guddepenumandy: y = Ctg

_ 2\~ (3x+1)
2) Haiitn npoussogpyto y©0: Y = (5x+x7)2 ;

3) PasnokuTb GYHKLMIO N0 Le/biM HEOTPULLATEIbHBIM CTENEHAM AyuneHa X -4 [0 YeTBepToro

1
X=3

y:

YyseHa:

I

4) Pa3noxxutb No uenbim HeoTpuuaTeNbHbIM CTENEHAM I'IEpEMEHHOVI X:

e —2x-1

:4,/1_sinix3i s Y= 2 3
y founeHacX 2X nouneHac X .

’

KonTtposnrHas padota Ne 4.

HCOHpC,Z[CJ'ICHHLIfI HUHTCrpaJl.




Mart. AHanm3. Nel

Bbluncnntob:

) _[(9x —6x%)e "dx

, 2)
2x +1
d
J.\/12x 4x* "
,[ 25— 3x? «
3 (K +16)3-2x) 4

j (cos®(2x)—sin* (4x))dx

7’

5) Pa3nosKutb Ha NpocTeiLINE MHOXUTENN:

4x% +14
(16x* ~81)(3+4x - 4x? 27 -8x°)

Mat. AHanm3. No2

Bbluncnnto:

j arcsin 2( 2x)dx
1) ,2

I 3x-1

N3+ 6x —9x2

dx

2+ 4x3
j 3 dx
3) 1-8x 4)

7

j (cos* (3x) — sin*(4x)

7

5) Pa3nouTb Ha npocTeilume
MHOXWUTENN:
9-2x?
(1-256x")?(4x? +5x +1)64x* 1)

Mart. AHanus. Ne3

Bbluncnnto:

) j(4x —3x° )cos( 4x)dx’ )

j 3x+4

V12 -12x - 9%?
3 J'(sin4(2x)—cos3(2x))dx

_[ 16 —17x°
(x? +9)5-4x)

dx

,4)

dx

7

5) PasnoXuTb Ha NPOCTEMLLNE MHOKUTENN:

152 — 2x°
(16 -81x*)(4 ~12x + 9x* f27x* ~8)

Mart. AHanus. Ne4

BblumncanTs:

6 2
) .[ x®In (3x)dx' 2

I 4x +1

N8+ 4x —4x?

dx

’

9x* +8
S
3) © 8+27x . 4)

j (cos* (5x) —sin*(3x) i

’

5) Pasnoxutb Ha npocTenwune
MHOXUTeNun:

74x% +90
(x* —256)%(— 4 +5x — x* 64 — X°) .

2 cemecTp.

KonTtposneHas padota Ne 5.

OHpe,Z[eJ'IeHHLIfI HHTCrpaI U €Tro MPUJIOKCHUA.




Mart. AHanms. Nel

1) HaliTu onvHy ayrv KpuBow

2 2 _ _
X“ 4y =4y +4x 4,orpan4eHHoi/'|

npsamonm

<
X+y= 2, obbem Tena, Nony4YeHHoro

BpalleHuem gaHHom ¢purypbl Bokpyr ocu Oy,

naowaab NOBEPXHOCTU AAHHOTO Tena.

2) Bbluncautb naowaab Gurypbl, 3agaHHOM

napameTpuyecku:

x =10(t —sin t)

{y=10@—coﬂj,y=15'
(0<x<207,y>15)

3) BbluncanTb niowaab Gurypebl, 3afaHHON

>
B NO/IAPHbIX KOOpAMHATAX: | >1+cosp

r<i.

w
Ixcostdx
4) BbluMCcAUTb UHTerpan: ©

Mart. AHanm3. Ne2

1) Halitn anvHy ayrm Kpuson
x> +y*=—6y+2x—6 .
, OFPAHNYEHHOW

y+x>0

npamom , 06bem Tena, Noay4YeHHoro

BpaLeHMem faHHol Gurypbl BOKpYr ocu

Ox,
naowWaab NOBEPXHOCTUN JAHHOIO Tena.
2) BbluncauTb naowaab purypsbl, 3aaHHOM
napameTpnyecku: y:8_4\/§ ’
x =8(t —sin t)
{y=8@f{msﬂ

(0<x<167,y>8-443)

3) BbluMCAUTb Niowaab durypbl, 3a4aHHOM

<2
B NONAPHbIX KOOPANHATAX: | = 3sin 3.

r>1

4) BblUNCANUTb MHTErpan:

1
27IX3V4~—3X2dX
0 .

Mart. AHanuns. Ne3

1) Hantm anvHy ayrvu Kpmueoii

X*+y>=2y+6x—6

, OTPaHMYEHHOMN
npaAmomn

<
X+ys 2, obbem Tena, noay4eHHOro

BpalLeHnem gaHHoMi durypsl BoKpyr ocu Oy,
naowasb NOBEPXHOCTU AaHHOrO Tena.
2) Bblumcauntb naowaab Gurypsl, 3agaHHoOM

napamMmeTpuyeckun:

{x =6(t —sint)

y =6(1—cost) y=3

Mart. AHanus. Ne4

1) HailTm annHy oyrv KpMBoi

2 2 _ _
X*+y" =4x-8y 16,orpan4eHHoV1

npAMon

-V 2>
X-y= 8, 06Bbem TeNa, NONNY4EHHOTIO

BpallleHMeM AaHHOKN GUrypbl BOKpYr ocu
Ox,

naowaab NOBEPXHOCTUN AAHHOIO TENA.

2) BbluMcauTb naowaab Gurypsl, 3agaHHoOM

y:12+6J§

napameTpuyeckn:




(0O<x<127,y>3)

3) BbluMCAUTb NaoWaab GpuUrypsbl, 3aaaHHOM

S A
B NONIAPHBIX KOOPANHATAX: | = 3sin 4¢ ’

r<i.

1
75j x>v9-5x3dx

4) Bbluncnutb uHterpan: 0

{x =12(t —sin t)

y =12(1—cost)
(0<x<24r,y>12+6V3)

3) BbluncanTtb nnolaab purypsl, 3aaaHHoM

<aci
B nonApHbIX KoopauHatax: | <1 +SN @

r<il.

szin 4xdx

4) Bbluncautb unterpan: 0

KonTponsnas padora Ne 6.

@YHKIIMY MHOTUX [TIEPEMEHHBIX.

Mart. AHanms. Nol

1) Haitm nonHbit guddepeHuman BToporo

2
nopsaaxa du BTOPYHO YACTHYHO NPOM3BOLHYIO
o°u
2 _

oy OoT PpyHKUMM U= f(§,77)’ roe
E=3x-2y,n=-3x—2y?

2) Onsa dbyHKUMK z=12(x,y) HANTWU YaCTHble

NPOM3BOAHbIE MEPBOro M BTOPOro nopsaaKa

2x* —3y - 22% =sin(3z)

3) BBoaa HOBble HE3aBMCUMbIE NEPEMEHHbIE,
npeo6pasoBaTb ypaBHEHMSA

o’z 1oz y
#5070 e Y gy
oxoy X oy , ecu X

4) UccnenoBaTb Ha IKCTPEMYM
z=e"Y(2-4x*+2y)

Mart. AHanus. No2

1) Haitv nonHbii guddepeHuman
BTOPOro

d?u
nopajkKa N BTOPYIO YaCTHYIO
o°u

NPoOu3BOAHYO ox* oT GYHKLUMMK U= f(ézlﬂ),
—2y2 _
Fae E=3X"-2y,n=5y—-3x

2) Ona dyHkumn &= 2% Y) vaiirn
YaCTHble

npon3soaHble NepBoro n BTOporo
nopAagka

3x* -2y -2z =In(2z2)

3) BBoasA HOBble He3aBUCUMbIE
nepemeHHble,

npeobpa3oBaTth ypaBHEHUA

0’z lor

aXay yax_ 'ech ézy’nzxy

4) UccnenoBaTb Ha SKCTPEMYM




7= (4x+2y*-4)

Mart. AHanms. Ne3
1) HaliTu nonHbIi guddepeHLman BTOporo
2
nopsaaxa du BTOPYHO YACTHYHO NPOM3BOLHYIO

o
oy ot dyHKum Y= f(f,?])’ rae

E=4x+2y%,n=2x-3y

2) Ons dbyHKUMK z=2(Xy) HaWTWU YacTHble

npon3soaHble NepBoro 1 BTOpPOro nopAaakKa
3x—2y? —3z% = cos(3z2)

3) BBoaA HOBble HE3aBUCKMMbIE nepemeHHble,

npeobpasoBaTb ypaBHEHMSA

0’z laz X
+——=0 §:2y!77=_
oxoy 'y ox y

, ecAu

4) UccnepnoBaTb Ha IKCTPEMYM

z=eY7(2x-y*+2)

Mart. AHanmn3. Ne4

1) Halitn nonHbit guddepeHuman
BTOPOro NopazKa d’u M BTOPYIO YaCTHYO
ou
NPOU3BOAHYHO Xy oT byHKUMK u= f(é‘,?])'
E=3y—2x,17=4x" -6y

roe

2) Ona dyHKumn &= 2(%Y) paiiru
YacTHble

npon3soaHble NepBoro n BTOporo
nopAagkKa

3x2 +3y 322 =872°

3) BBoas HOBble He3aBUCUMbIE
nepemeHHble,

npeobpa3oBaTh ypaBHEHMSA

2
392 4% _g
- oy
E=2x*+3y,n =X

4) UccnenoBaTb Ha SKCTPEMYM

z=e"Y(3x* -6y —6)

KonTtposneHas padota Ne 7.

[loBTOpPHBIE MHTETPAIIBI.




Mart. AHanms. Nel

I I xydxdy

1) Bblumcantb D ,roe D:

x*+y?<2x,x*+y* <2y

2) 3meHUTb NopsaaoK MHTErpUpPoBaHUa

N
jdxjf(x y)dy+jdx jf(x y)dy

j j f (x, y)dxdy

3) B aBoitHOM MHTerpane D

nepemnTm

K NOJIAPHbIM KOOPAMHATaM U paccTaBuTb
npeaenbl MHTerpMposaHus. D:

X*+y® <4x,x<2,y>0

naowaab Gurypbl, orpaHUYEHHOM TMHUAMM:

Xy =4 y=4x,y=1.

4) C noMoLLbIo ABOMHOrO MHTErpana Bbl4UCIUTb

Mart. AHanm3. No2

_[ I xydxdy

1) Bblumcautb D ,roe D:
X2+ y><—Ax, x> +y*>4y,y>0

2) I3meHUTb NopPsA0K MHTErpupoBaHmA

e Inx e 2-Inx

jdxjf(x, y)dy+jdx _[f(x, y)dy

j j f (x, y)dxdy

3) B ABOHOM UHTerpane D
nepenTu

K NONIAPHbIM KOOPAMHATaM U PaccTaBuTb
npegenbl MHTerpMposaxus. D:

x*+y?<-6y,y>-45 x>0

4) C nomoLbto ABOMHOrO MHTErpana
BbIYUCUTD

naowaab ¢burypbl, orpaHUYEeHHOM
JNIMHUAMMA:

x=5-y? y=2x,y=0

Mart. AHanuns. Ne3

I I xydxdy

1) Bblumcantb D ,roe D:

X* +y® <4Ax, x> +y? <-4y

2) U3MeHUTb NOPSALOK MHTErPUPOBAHUA

jdxjf(x y)dy+jdx jf(x y)dy

J[/ 1 (. y)dbecy
3) B aBOMHOM MHTerpane D
nepemnTtu

K NOIAPHbIM KOOPAMHATaM M paccTaBuTb
npeaenbl MHTerpMposaHms. D:

x*+y?<2y,y<1l5 x>0

Mart. AHanus. Ne4

_[ I xydxdy

1) Bblumcauts D ,roe D:
X2 +y?<-2x,x*+y?<-2y,y<0

2) U3MEHUTb NOPAAOK UHTErPUPOBAHUA

Viox—x? 10 50-5x
jdx jf(xy)dy+jdx jf(x y)dy

J[/ 1 (. yyebecy
3) B ABOMHOM UHTerpane D
nepenTu

K NONIAPHbIM KOOPAMHATaM W PaccTaBuTb
npeaenbl UHTErpuMpoBaHus. D:

x*+y?<-2x,x>-15 y>0




4) C noMoLLbi0 ABOMHOIO MHTErpasa BblYMCANTb 4) C nomoLLbio ABOMHOIO MHTErpana
naowanb GUrypbl, orpaHUYEeHHON TMHUAMN: BbIYMCAUTD
y:x2 +5 y=5_x,x=2 naowaab ¢Gurypbl, orpaHUYeHHOMN
’ ' JNUHNAMM:
2 2
y=x° x=2+y°,y=0,y=4
, .

Bomnpocsl Kk 3xk3aMeny

1 cemecTp

1. Akcuomsl [leano HaTypanbHbIX yncen. Koneunble MHOXecTBa. OCHOBHAsI TEOpEMaA O KOHEY-HBIX
MHOECTBAX.

2. CpaBHeHHE MHOXkECTB 110 MOIHOCTH. Teopema Kanropa-bepumreitna. Teopema Kanropa o
MOITHOCTH MHOECTBA MOJAMHOKECTB. MOITHOCTh KOHTUHYYMa.

3. AKCHOMBI JIEHCTBUTEIIbHBIX Yynced. TeopemMbl 0 TOUHOI BEpXHEW U TOUHOW HUKHEU TPaHU.
[Tpuauun Apxumena. TeopeMa o MIOTHOCTH PallMOHAIBHBIX U UPPALIUOHATIBHBIX YUCEIL.

4. TeopeMa 0 MOIIIHOCTH MHO>KECTBA JEHCTBUTEIBHBIX YACEN.

5. Jlemma I'eiine-bopens-Jlebera o moKpbITHIX.

6. [Ipenen uncnoBoi nocner0BaTeIbHOCTH. CBONMCTBA CXOASIINXCS MTOCIIEI0BATEIBHOCTEN:
€IMHCTBEHHOCTb MPEJEIIa, OTPAaHUYEHHOCTh CXOIAIIECHCS TOCIE0BATEIBHOCTH, CBOMCTBO
YCTOMYMBOCTH, IIPEJEI MOAYJIS, IPEAEIIBHBIN NIEPEX0] B HEPABEHCTBAX, CBOMCTBO JIMHEWHOCTH.

7. CBOMCTBa CXOISIIMUXCS TOCIIEI0BATEILHOCTEN: TPENEIbHBIN IEPEX0]] B IPOU3BEICHUH U B
YaCTHOM.

8. Teopemsl 0 mpenene HEyObIBAIOLIEH U HEBO3pACTAIOIIEH MMOCIeI0BATEIbHOCTH.

9. Yucno e.

10. Teopema ITonbua.

11. Teopema o npezaene NpomMeXyTouHOM nocienosarenbHocTu. [Ipunaiun KanTopa o Bi1okeH-HbIX
OTpe3Kax.



12. ITpunuun bonbuano-BeiiepuTpacca 0 ¢XoasA1IENHCAIOANIOCIEN0BATEIBHOCTH.

13. Kputepuii Koy cxoauMocTy Nociae10BaTeNbHOCTH.

14. Onpenenenue npenena yncioBoit pyrkiuu no Komm u mo ['eiiHe. DKBUBaIEHTHOCTH
omnpenenenuii npenena ¢pynkuuu no Komwu u no I'eiine.

15. Kpurepuit Ko cymectBoBanus mpesena GyHKINH.

16. HermpepbiBHOCTH (DyHKIIMHU B TOUKE U Ha MpoMexyTke. CBOICTBA HEPEPHIBHBIX (DYHKITUIL:
HETPEPBIBHOCTh MOAYJIS, JIOKAJIbHAS! OTPaHNYEHHOCTh, CBOMCTBO YCTOMUMBOCTU. Apr(MeTHIEeCKHE
onepanuy ¢ HelpepbIBHBIMU (QyHKIMSIMHU. HenpepbIBHOCTD CI0KHON U 00paTHON QyHKIUY.

17. IlepBas Teopema BeliepmTpacca (00 OrpaHHYeHHOCTH HENpepbIBHOM (PyHKINN). BTOpas Teopema
Beiiepitpacca (0 HauOOJbIIEM U HAUMEHBIIIEM 3HAYEHUH ).

18. Ilepsas u Bropas Teopemsbl bosbiano-Komm o mpoMeKyTouHbIX 3HAUE€HUS! HEPEPHIBHON
¢yskuun. TeopeMa o cylecTBOBaHUM 00paTHON (DyHKIUH.

19. Teopema Kantopa o paBHOMEPHOI1 HEPEPHIBHOCTH.

20. IonsiTusa npousBoIHON, T depeHunpyeMocTy, Tudpdepenunana GpyHkauu. ['eomerpuueckuit
CMBICJ POU3BOIHOM U nuddepeninana. CpaBHEHHE TTOHITHI MPOU3BOIHON U

T hepeHInpyeMOCTH.

21. OgHocTopoHHME TPON3BOAHbIE. CpaBHEHHE MOHITUI HEMPEPHIBHOCTHU U U DHEepeHIIMPYEMOCTH.
Kputepuii nuddepenurpyeMocTt (B TEpMUHAX HEMIPEPHIBHOCTU AP HEepeHIINATEHO-PA3HOCTHOTO
OTHOIIICHUS).

22. uddepenumpoBanne JMHEHHON KOMOMHAINH, TPOU3BEACHUS U YaCTHOTO IBYX (QYHKIUH.

23. IuddepennmpoBanne oOpaTHOM U cI0KHOM PyHKIMU. MIHBapraHTHOCTH (POPMBI 3aIIUCH TTEPBOTO
muddepenimana.

24. BeIBOI TPOU3BOAHBIX DJIEMEHTAPHBIX (DYHKITUH.

25. IlpousBoaubie u nuddepeHraibl BEICIIMX MOPSIAKOB. BeraucnurensHas Gopmysia i BBICITHX
muddepennranos. Y ciIoBre HHBAPUAHTHOCTH BBICITUX TU(D(PepeHIINaToB OTHOCUTEIIBHO 3aMEHBI
MEPEMEHHOM.

26. ®opmynsl Jlenoauma (Beiciiee nuddepeHnnpoBanrue MPOU3BEICHUS U CJI0KHON (DYHKITHH).

27. Teopema depma 06 sxctpemyme hyakuu. Teopema J[apOy o MpoOMeKyTOUHBIX 3HAUCHUSIX
MPOU3BOJHOM.

28. Teopemsl Pouis, Jlarpanxa, Komu.

29. IlepBoe nmpaBuiioJlonuTans BHIYUCICHUS TPEACIIOB

30. Bropoe npasuioJlonuraisi BEIYUCICHUS IPEIEIOB

31. Muorounen Teitnopa. @opmyia Teitnopa ¢ octaTounbiM wieHoM B popme [leano.
EnunHcTBEeHHOCTH npeacTaBieHust GyHKIIMU MHOTOUJICHOM.

32. ®opmyia Telnmopa ¢ octaTouHbIM WieHOM B hopmax, Komu, Jlarpamka.

[1aTh OCHOBHBIX paznoxeHwii mo Gopmyne Teinopa.

33. UnaTepnonsanuonnbiil moauHoM Jlarpanxka. OlieHKa MOrpenrHoCcTd UHTEPIOJISAIIUY.

34. Kpurtepuii noctostHcTBa (PYHKIMH. Y CIOBHE CTPOrOoi MOHOTOHHOCTH (DYHKIIUU Ha MPOMEKYTKE.
MOHOTOHHOCTH B TOYKE.

35. JlokanbHbIe SKCTpeMyMbl (DYHKINH, UX BUAbl. Heo6xoauMoe ycinoBue JOKalIbHOTO 3KCTPEMYyMaA.
JlocTaTouHble yCI0BUSA JIOKAIBHOTO SKCTPEMYMa B TEPMHUHAX 1-01 MPOU3BOIHOM, 2-011 IPOU3BOAHOM,
N-TOW MPOU3BOJHOM.

36. Boinmykible (GyHKIUU, BUJIBI BBITYKJIOCTH. JIOCTaTOUHOE YCIIOBUE CTPOTOM BBITYKIOCTH
¢ynkuuu. Pacnosoxxenue rpaduka BHITYKIOW (QyHKIIMA OTHOCUTENIBHO KacaTeIbHOM.

37. HepasenctBo Mencena. HepaBeHCTBO Mexk1y CpeJTHUM apH(PMETHUECKUM U CPETHUM
TE€OMETPUYECKHUM.

38. Hepasenctsa IOnra, ['€npaepa, Komm-bynsikoBckoro, MUHKOBCKOTO.

39. Touku neperuda ¢pyukuun. Heooxonumoe ycrnosue neperuda. JloctaTogHoe ycioBue mneperuoa.
Pacnonoxenue rpaduka QyHKIMHM OTHOCUTENIBHO KacaTelIbHOM B TOUKE Meperuoa.

40. Ionsitue 6a3wl. [Tpumepsr 6a3. [Ipenen yncnoBoii Gpyrkiuu o 6a3e. CBoiicTBa

GbyHKIMH, IMEIOLNX Tpeae 1o 0ase.

41. Kpurepuit Ko cymectBoBanus mpeaena mno 6ase.



42. Cuérno-nopoxaéunsie 0a3wl. [Ipenen ['eitHe mo 6aze. DKBUBAICHTHOCTH MOHATHH TPEIeIIamno
I'eiine u o Komm B cirydae c4€THO-IOPOKAEHHBIX 0a3.

43. Onpenenenue uaTerpaia Pumana. Materpan Pumana kak npenen mo 6aze. OrpaHU4eHHOCTh
UHTETPUPYEMON (YHKITUH.

44. Vlarerpansubie cymmsl JapOy u ux cBoiicTBa: cpaBHeHue cymMm Pumana u [apOy, cymmbl

HapOy kak To4yHble rpaHu cyMM Pumana, noBenenue cymm JlapOy npu u3menbyeHnu pa3oneHus,
cpaBHeHue cymMm JlapOy 11t TF0OBIX pa3OreHMiA.

45. Kputepuii unrerpupyemoctu Pumana.

46. VIHTErprpyeMoCTh HEMPEPHIBHON (PYHKIINH U (YHKIIUU C KOHEYHBIM YHCIIOM TOYEK pa3phiBa.

47. VIHTerpupyeMocThb CI0KHOW QyHKINU. ApH(PMETHIECKHE OTIEPALIUH C
UHTErpUPYEMBIMUDYHKIUSMU.

48. Bepxuuit u Hr>kHui uHTEerpainsl JapOy. UnTerpanst JapOy xak npenenst cymm HapOy. Kpurepuit
MHTErpupyeMocTy (QyHKIIMHM B TEpPMUHAX paBeHCTBa €€ uHTerpanon JlapOy.

49. OcHOBHBIE CBOWMCTBA ONPEEIIEHHOTO UHTErpajia: HHTETrpall OT €ANHHULIBI,
MOHOTOHHOCTb,JINHEHHOCTD, a1 TUTUBHOCTb.

50. [TepBas Teopema 0 cpeHEM 3HAYCHUU.

51. MHTerpan ¢ nepeMeHHbIM BEPXHUM IpezesioM. HenpepbIBHOCTE MHTErpajia 10 BEPXHEMYIIPEIETY.
HuddepenniupoBanne HHTErpasia Mo BEPXHEMY Ipeemy.

52. Bropas Teopema o cpeiHeM 3HAUYCHUH.

53. ®opmyna Herorona-JleitbHua. 3aMeHa nepeMeHHOM U HHTErpUPOBaHUE 110 YACTSIM B
OIIPEACIIEHHOM HUHTETpale.

54. ®opmyna Teilsopa ¢ 0CTaTOUHBIM YWIEHOM B MHTErpajbHOU hopme. IHTEerpaibHble HepaBeHCTBA
I'énbnepa, Komu-byHskoBckoro 1 MUHKOBCKOTO.

55. Onpenenenue HecoocTBeHHOTO MHTETpana. ®opmyna Hetotona-JleiiOHuma myist HECOOCTBEHHOTO
UHTErpaja.

ITpu3HAaKKM CXOAMMOCTH UHTErPAJIOB OT HEOTPULATEIIBHBIX (QYHKIIHIA.

56. Kpurepuit Komm cxoaumMocT HeCOOCTBEHHOTO WHTErpasia. AOCOTIOTHO CXOSAIITUECS HHTETPAIIBI.
[Tpusnaku AbGens u Jlupuxiie CX0IMMOCTH HECOOCTBEHHOTO MHTETpaJa.

57. IloHATHS METPUYECKOTO U HOPMHUPOBAHHOTO MPOCTpaHCTBAa. OTKPBITHIE M 3aMKHYThIE MHOKECTBA
B METPUYECKOM NIPOCTPAHCTBE, UX CBOWCTBA. CB3b MEXKAY OTKPBITHIMU U 3aMKHYTBIMU
MHO>KECTBaMH.

58. Ilpenen o 6a3e GyHKIIMU CO 3HAYCHUSMU B METPUUYECKOM TTpocTpaHcTBe. CBOMCTBA (DYHKIIHA,
umeromux npenen. [penen nocnenoBatensHocTy. [penen Gynkuuu B Touke.

59. Ilonueie MeTpuueckue npoctpancTsa. [Ipunnun noanotel Kanropa. [HoanpocrpancTea

noJsiHoro npoctpanctBa. Kputepuit Kommu cymecrsoBanus npejena.

60. IIpenkoMIaKkTHbIE MHOKECTBA B METPUUECKOM IIpocTpaHcTBe. Kpurepuit
IpeJKOMITIaKTHOCTU X aycaopda.

61. KomnakTHble MHOKECTBA B METPUYECKOM NpocTpaHcTBe. Kpurepuil KOMIIAKTHOCTH METPUUYECKOTO
npocTtpaHcTBa. Kpurepuil KOMIIaKTHOCTH MHOKECTBA B ITOJIHOM METPUYECKOM IMPOCTPAHCTBE.
KomnakThbeie MHOXecTBa B R .

62. KoMIakTHOCTh B TEpPMHUHAX MOKPBITUN. KOMIIAKTHOCTE B TEpPMUHAX LIEHTPUPOBAHHBIX CUCTEM.
63. HenpepsiBHBIE 0TOOpaXKEHUS METPUUECKUX MPOCTPaHCTB. [IpooOpa3 OTKPHITOro U 3aMKHYTOTO
MHO>KECTBA IIPU HEMPEPHIBHOM 0TOOpaxeHnu. HenpepbIBHOCTh CIIOKHON (DYHKITUH.

64. HenpepsIBHBIN 00pa3 komnakTa — koMnakT. Teopemsl Beliepmitpacca. JInneitHo
CBSI3HBIEMHO’KECTBA B METPUUECKOM NpocTpaHcTBe. HenpepriBHBIM 00pa3 IMHEHHO -CBA3HOTO
MHO>KECTBA — JINHENHO-CBA3HOE MHOKECTBO.

65. Teopema Kanropa o paBHOMEPHOI1 HENPEPHIBHOCTH.

66. IloHATHE TOMIOJIOTHYECKOTO NMpOcTpaHCTBA. OKPECTHOCTH, BHYTPEHHHUE TOUKH, IIPEIETbHBIC
TOYKH, TOUKH IPUKOCHOBEHUS, 3aMbIKaHHE, 3aMKHYTO€ MHOXKECTBO, rpaHuna. [Ipenen mo 6aze
(GYHKIMU CO 3HAUEHUSIMH B TOTIOJIOTHYECKOM NpocTpaHcTBe. HenpepriBHbIE
0TOOPaKEHUATONOJIOTMYECKHUX NPOcTpaHCTB. [loHsTHE TOMeoMopdu3Ma.

67. YacTHble pou3BOHbIe, TU(PepeHInpyeMocTs, Tuddepernunan ynkuun. Kpurepuit
muddepenuupyeMmoctu. Jlocrarounoe ycnosue auddeperimpyemoctu GpyHKIHH.



68. Teopema o nudpepeHIMPOBAHNH CIOXKHON (yHKIIUN. THBapHAaHTHOCTH (POPMBI
neporoauddepenmuana. [pasuna muddepennupopanusi.

69. [Ipou3BoaHas 1O HAMpaBIIEHUIO. [ 'pajiueHT.

70. YacTHbIE NPOU3BOAHBIE BHICHINX NOPAAKOB. Teopema 0 paBEHCTBE CMEIIAHHBIX IPOU3BOAHBIX.
HenpepsiBHo nuddepenurpyembie yHKITUH.

71. quddepeHnnansl BICIINUX MOPAAKOB. Beranciaurensnas ¢popmyna st 1udepeHInaaoBBhICIIAX
MOPSIKOB. Y CIOBHE MHBAPUAHTHOCTH BBICIINX TP PEepeHIINATOB OTHOCUTEIBHO3aMEHbI TEPEMEHHBIX.
72. ®opmyia Teiiopa ¢ ocTatouHbIM WwieHOM B opme Jlarpamka u B popme [leano.
@OpMyIIaAKOHEYHBIX TPUPALLECHUN.

73. JlokanbHbBIE 3KCTPEMYMBI (PYHKIIMI MHOTHX TiepeMeHHbIX. HeoOxommmoe yciioBue sSKkCTpeMyMa.
JlocTaTouHOE yCIOBUE IKCTPEMYyMA.

74. HesiBnas pynkuusi. Teopema o HeIBHON (QYHKIIMH.

75. Cuctema HeaBHBIX QyHKIUH. Teopema o cucreMe HesiBHBIX GyHKIMHA. CyliecTBOBaHKE
o0paTHOM (YHKIHH.

76. YcinoBHBIE SKCTPEMYMBI (DYHKIIUI MHOTHX NIepeMeHHbIX. MeTo MHOkuTenel Jlarpanxa.
JlocTrarouHoe ycimoBHeE SKCTpeMyMa B MeToie Jlarpanxka.

77. Nubdepenuupyembie oToOpakenust. Matpuia Axkoowu.

78. IlpuHIUI CKUMAIOIUX OTOOpaKEHUH.

2 ceMecTp

79. Yucnosoii psin u ero cymma. Kputepuit Komm n Heo6x01uMoe yCIoBUe CXOIUMOCTH psiia. O0rme
CBOMCTBA CXOJISAIIUXCS PAAOB: CXOAMMOCTH PsAJia M €r0 OCTaTKa, JIMHEHHAS omepanus ¢ psaaamu,
COYETATENIbHOE CBOMCTBO pAJia.

80. [Ipu3Haku CXOAMMOCTH PSIOB C HEOTPUIIATEILHBIMH YJICHAMHU: OOIIHUI KPUTEPUN CXOTUMOCTH,
npusHaku cpaBHenus, Komu, Jlamambepa, Kymmepa u Paabe. Unrerpanbubiii npusnak Komm-
Maknopena. CxoguMocTs pana Pumana.

81. ®opmyna cymmmupoBanus dusiepa. [locrosanas Ditnepa.

82. IIpusnak EpmakoBa CXOIMMOCTH PSIOB C HEOTPUIATEIbHBIMU YWICHAMMU.

83. Ilpuznaku JleitOnuia, Adens u Jupuxiie 1uisi MpOU3BOJIBHBIX YUCIOBBIX PsAA0B. OlEHKa OCTaTKa
psana JleiiOHua.

84. AGcomoTHas U YCIOBHAsI CXOIMMOCTD psiioB. [lepecTaHOBKA YJIEHOB B aOCOJIOTHO CXOISAIINXCS
psanax.

85. YMHOKeHHE a0CONMIOTHO CXOSIIUXCS PAIOB. YMHOKEHHUE YCIOBHO CXOASIINXCS PAIOB.

86. beckoHeuHble MPOU3BEACHUS U UX CBA3B C psAgaMH. AOCOTIOTHO CXOJSIINecs] OECKOHEUHbIE
npousBeaenusd. [Ipencrasnenue Ditnepa 1is n3eta-QyHKIHH.

87. PaBHOMepHas U MOTOYEUHAs! CXOAUMOCTh MOCIEI0BATENbHOCTH PyHKIIMA. MeTpruyeckuit
Kputepuil paBHOMepHOU cxoaumoctu. Kputepuit Komn paBHOMEpHOH CXOAUMOCTH
noclieaoBarenbHOCTH (yHKIMI. HenpepbIBHOCTD peeibHON (HyHKIIMH.

88. IlpusHak /luHu paBHOMEPHOI CXOIMMOCTH MOCIEA0BATEIHLHOCTH (DYHKIIHIA.

89. IlpenenpHbIi IEpexo ] MO 3HAKOM MHTETpalia U MPOU3BOJHOM /7151 OCIEI0BATEIbHOCTH

(b yHKIIHIA.

90. PaBHOMepHas M MOTOYEUHAS CXOUMOCTh (pyHKITMOHANIBHOTO psina. Kpurepwuii Komu u
He00X0/IMMO€ yCIIOBHE PaBHOMEPHOM cXoquMOocCTH psinia. [IpusHak Beiiepiitpacca paBHOMEpHOI
CXOAMMOCTH (YHKIIMOHATIBHOTO psifa. HempepbhIBHOCTH CYMMBI psifa.

91. Ilpusznaku AGens u [{upuxiie paBHOMEPHOU CXOAUMOCTH (DYHKIIMOHATBHOTO Psija.

92. Tlounennoe nuddepeHIIpoBaHNe U HHTETPUPOBAHUE PYHKIIMOHAIBHBIX PSIOB.

93. Crenennotii psia. [lepBast Teopema Abens. Paanyc u mHTEpBall CXOAMMOCTH CTETIEHHOTO PAJa.
®opmyna Komn-Anamapa.

94. HenpepbIBHOCTh CYMMBI CTENIEHHOTO psifa. Bropas teopema Abens. JuddepennupoBanue u
WHTETPUPOBAHKUE CTETICHHBIX PSJIOB.

95. Ilonatue aHamUTUYECKOU (DYHKIMH. AHATUTUYHOCTh CyMMBI CTETICHHOTO psiia. EMUHCTBEHHOCTD
MIPEJICTaBJICHHS AaHATTUTHYECKON (DYHKIIUU CTENICHHBIM PSIIOM.



96. Psin Teiinopa. Kputepuii npencraBieHust yHKIIUU CTEIICHHBIM psiioM. JlocTatodHoe ycioBue
AQHATTUTUYHOCTH. AHATUTUYHOCTh OCHOBHBIX 3JIeMEHTapHBIX (pyHKIMiA. [19Th OCHOBHBIX pa3ioKeHui B
CTETIEHHBIE PSAJIBL.

97. IlpyHIMT €MUHCTBEHHOCTH JUTS aHATMTHYECKUX (yHKUMH. [ToHsATHE aHATUTUYECKON (QYHKITIH
KOMIUIEKCHOTO niepeMeHHoro. KomruiekcHast SkCrioHeHTa u e€ cBoicta. @opmyiibl Didiepa.

98. Annpokcumanus HenpepbIBHbIX GpyHKIUH. Teopema CToyHa. ANMPOKCHMAIUs HETIPEPBIBHBIX
¢byHKIMH anredpandeckuMu U TPUTOHOMETPHYECKUMHI MHOTOYICHAMH.

99. CkanspHoe npousBeieHuEe QyHKIUNA. AOCOIIOTHO U KBaJIpaTUYHO UHTETpUpyeMble PYHKLNU,
cBs13b Mexxay HUMH. HepaBenctBo Komm-BynsikoBckoro. Hopma ¢ynkinnu. CXoauMocCTs B CpeiHEM
KBaJ[PaTHIHOM. ATIIPOKCUMAIIUS CTYIIEHYaThIMUA QYHKIUAME (0€3 T0Ka3aTeIbCTBA).
Tpuronomerpuueckas cucrema (pyHKIUI U €€ CBOICTBA: OPTOrOHAIBHOCTD, I0JTHOTA B PABHOMEPHOM
U CpEeHEM KBaJIPAaTUYHOM MPUOIMKEHUSX.

100. Heobxommoe ycioBue pas3iiokeHns (PyHKIMU B PABHOMEPHO CXOASIINUNCS
TpuroHoMerpudeckuii psaj. [lonarue psaga @ypse. KommnekcHas 3anuce psaga @ypee. Psag Oypse B
Clly4ae IPOU3BOJIBHOIO HHTEPBAJIA.

101. Hopma TpUroHoMeTpHuecKoro nojJuHoMa. BeipaxeHnue cpeHero KBaipaTUYHOTO OTKJIOHEHHUS
(YHKIMM OT TPUTOHOMETpUYECKOTo rnosinHoMa. ToxecTBo beccens. MUHHMaIbHOECBOICTBO
4acTUYHBIX cyMM psiia Dypre. Paznoxenue Gpynkunu B psg Oypbe, CXOIAMIMIICS B CpEAHEM
KBaJIpaTHYHOM.

102. HepasenctBo beccens. PapencTo IlapceBast. 3aMKHYTOCTh TPUTOHOMETPUUYECKOU CHCTEMBI
¢dbysaknuii. OTHO3HAYHOCTH onpeeneHus: GYHKIIUN CBOUM psiioM Dypbe.

103. Teopema Pumana o ctpemiennu ko3 punuentoB Oypwe Kk Hy110. IHTerpanbHoe npeacTaBieHue
YaCTUYHBIX CyMM psia @ypre. Anpo upuxiie n ero cBoicTsa.

104. ITpuznak Junu cxoaumoctu psga @ypee. [loroueunas cxonumocts psiaa Pypbe KyCOUHO-
rIaaKuX QYHKIHH.

105. PaznoxeHue cuHyca B 0ECKOHEUHOE TIPOU3BEICHHUE.

106. PaBHOMepHas cxoauMocTs psga Oypbe HeMpephIBHBIX KYCOYHO-TIAIKUX (QYHKITUH.
HNuterpupoBanue psagoB Oypbe.

107. CemeiicTBa (yHKITUH, 3aBUCATIIUX OT MapaMeTpoB. [loToueyHas 1 paBHOMEpHast CXOIUMOCTb.
JlocTatoyHO€ yCI0OBUE PABHOMEPHOU CXOAMMOCTH. MeTpuuecKuii KpuTepuid paBHOMEPHOM
cxonumoctu. PaBHOMepHas cX0AMMOCTb ceMelcTBa (PyHKIMIA Ha s3bIKE OCIE10BATEIbHOCTEN.
HenpepbIBHOCTB npeienbHON QPyHKIMH.

108. CoOcTBEHHbBIE HHTETPAJIBI, 3aBUCSILIUE OT 1apaMEeTPOB, C IOCTOSHHBIMU MpeAEIaMU
uHTerpupoBanus. lIpenensHbIi nepexos 1o napameTpy noj 3Hakom uHrerpaia. HempepslBHOCTB
UHTerpaja 1o napamerpam. J{uddepeHurpoanue 1 HHTErpUpOBaHUE UHTETpalla 10 NapaMmeTpy B
CJIydae ITOCTOSIHHBIX IIPEJEIIOB UHTETPUPOBAHUS.

109. CoOGcTBEHHBIE HHTErPaIbl, 3aBUCALINE OT IapaMETPOB, C IEPEMEHHBIMU MpeAeIaMU
uHTerpupoBanus. HenpepbIBHOCTh MHTErpasia 1o napamerpam. Jluddepenipopanye uHTerpana no
IapaMeTpy B Ciaydae NEPEMEHHBIX NIPEAEIOB UHTEIPUPOBAHMSL.

110. HecoOcTBEeHHBIE HHTETpalIbl, 3aBUCSILIUE OT napameTpoB. [loToueyHas u paBHOMepHas
cxoaumocTs. Kpurepnii Ko u npusHak Beliepirpacca paBHOMEPHOM CXOJUMOCTH UHTETpala.
111. ITpusnaku AGens u J{upuxiie paBHOMEPHON CXOJUMOCTH HECOOCTBEHHBIX HHTEIPAIOB,
3aBUCSIIHX OT apaMeTPOB.

112. HenpepbIBHOCTh HECOOCTBEHHOTO MHTErpajia no napamerpam. uddepenurpopanue u
MHTETpUPOBaHUE HECOOCTBEHHOTO MHTETpaja Mo napamerpy.

113. N'amma-dynxuus u 6era-GpyHKIUsA. MHOXKECTBAa CXOAUMOCTH 3MUJIEPOBBIX UHTETPAJIOB.
PaBHOMepHast cxoauMocTb. Pa3noskenue ramma-(gyHKINN B OECKOHEUHOE TIPOU3BEICHHE.

114. CpoiicTBa raMMa-pyHKIMH: GopMyia MOHWKEHHS, aHATUTHYECKOE MTPOI0DKEHHE TaMMa-
(GYHKIMHU B KOMITJIEKCHYIO TNIOCKOCTB, (DOpMYIIa JJOTIOJIHEHHS.

115. CpoiictBa ramma-pyHkIuu: Gopmyna yasoenus Jlexanapa, popmyna ymHoxxeHus ["aycca (6e3
JoKa3arenbcTBa). CBsi3b MEXKAY SHIEPOBBIMH UHTETPATaMHU.

116. ®opmyna CtupauHra.



117. Iousatue unterpana @ypoe. Uurerpansuas popmyna @ypoe. KommiekcHas 3anuch HHTErpaia
®dypee. [Ipsmoe u obpaTHOe IpeodpazoBanue Oypoe. Popmyssl 0O paleHUsI.

118. CgoiictBa npeodpaszoBanust Pypbe: JINHEHHOCTh, OTPAHUUEHHOCTb, HENPEPBHIBHOCTD.
[IpeobpazoBanue Dypre npous3BoaHON. CBI3b MEXAY INIAJKOCTHIO (DYHKIIUU U CKOPOCTHIO YOBIBaHHUS
e€ mpeobpazoanus Dyprwe. [IponsBoanas npeodpaszoBanus Dypee.

119. IIpeoOpazoBanue Pypbe GeckoHEUHO AUPHEPEHIUPYEMBIX OBICTPO YOBIBAIOMINX (DYHKITHIA.
®opmyna [Tnanmepens. [IpeobpazoBanne Oypre CBEPTKU QYHKITHIA.

120. [TonsiTHE aCUMITOTHYECKOM MOCIEA0BATEILHOCTH U ACUMITOTHYECKOTO PA3JIOKEHUSI.
EaMHCTBEHHOCTh ACUMIITOTHUYECKOTO pasiiokeHus. Onepanun co CTeNEHHbIMU aCUMITOTUYECKUMU
psagamu: apupMETHICCKHIE OTIepallii, TIOWICHHOE HHTErprupoBanue U nuddepeHrmpoBaHue.

121. ®opmyna cymMupoBanus Jitiiepa-MakiiopeHa.

122. Jlemma BatcoHa.

123. BayTpeHnHsa u BHenHss Mepa JKopaaHa u ux cBoiicTBa.

124. Kpurepuii usmepumoctu MHokecTBa 1o JKoprany. CBoiicTBa H3MEPUMBIX MHOXECTB.

125. CgoiictBa Mepbl XKopaana: KOHeUHas aJyINTUBHOCTh, ME€pa MPSMOTO MPOU3BEICHHUS MHOKECTB.
Mepa rpaduka HerpepbIBHON Ha KOMIAKTE (PYHKIIHH.

126. Onpenenenue kpatHoro uHrerpaina Pumana. laTerpanbubie cymmsl [lapOy 1 ux cBOMCTBa.
Kpurepuii nHTErpHpYEMOCTH.

127. NnTerpupyeMocTb HENPEPhIBHBIX GYHKIMHA. CBSI3b MEXAYy HHTETPUPYEMOCTHIO U
OTPaHUYEHHOCTHIO.

128. NHTerpupyemMocTh pa3pbIBHBIX (DYHKIUH.

129. YeThipe OCHOBHBIX CBOMCTBA UHTETpajia. IHTerpanbHasi Teopema 0 CpeTHEM.

130. CBeneHne IBOMHOTO MHTETpaIa K IOBTOPHOMY.

131. CBeneHue KpaTHOTO MHTErpaJia K TOBTOPHOMY.

132. 3aMeHa nepeMeHHbIX B IBOMHOM MHTErpaJIe.

133. Onpenenenre HeCOOCTBEHHOTO KpaTHOTO MHTErpana. HecoOCTBEHHBIE MHTETPAJIBI OT
HEOTPUIATENIbHON PYHKINH.

HecoOcTBeHHBII KpaTHBIN HHTETpal CXOUTCS TOTIa ¥ TOJIBKO TOTa, KOTJa OH a0COJIFOTHO CXOJUTCS.
135. Jlnuna KpuBOW. AJUITMTUBHOCTH JJIMHBI. BeraucoutensHas Gopmyra ajst JUIMHBI HETPEPHIBHO
muddepeHupyemMoit KpUBOH.

136. KpuBoamHeitHbIe HHTETPAJIBI IEPBOTO pOJa M UX CBOMCTBA. BrrunciurenbHas popmyia.

137. KpuBonuHeliHble HHTETpaJIbl BTOPOTO POJia M UX CBOcTBA. BrruncnurensHas popmyia.

138. ®opmyna I'puna.

139. YcnoBus He3aBUCUMOCTH KPUBOJIMHEHHOTO MHTETpajia OT MyTH MHTEerpupoBanus. Kpurepuii
noJHoro nuddepeHnuaia B 0 JHOCBI3HOW 00JIACTH.

140. [TepBas kBagpaTtuyHas popma noBepxHOCTH. [1101aab MOBEPXHOCTH.

141. Opuenrtanus noBepxHOCTH U €€ kpast. KycouHo-riagkue noBepXHOCTH.

142. [loBepXHOCTHBIE HHTETPaAJIbl IEPBOTO U BTOPOTO pojia. BeruncnurenbHbie GOPMYIIBL.

143. ®opmyna Ctokca.

144. BextopHas TpakroBKa ¢popmyibsl CTokca. ['eomerpuueckoe onpeaeneHe poTopa BEKTOPHOIO
TIOJIA.

145. ®opmyna ['aycca-OcTporpaackoro, €€ BEKTOpHasi TpaKTOBKa. I'eomeTpuyeckoe onpeeeHne
JUBEPreHIIMN BEKTOPHOTO MOJIS.

146. ITonunuHeliHble aHTUCUMMETpUUHbIe (GopMbl. BHenHee mpou3sBeaeHue GopM U ero CBOMCTBA.
147. Iuddepenunansubie popmel. Onepannu BHeIHero quddepeHunpoBanus 1 nepesoca Gopm, ux
CBONCTBA.

148. ITousTre MHOrO0Opa3us. OpueHTalus MHOrooopasus u ero kpas. InterpupoBanue
middepennnanbHbIX GopM Ha MHOrooopasuu. Oomas popmyna Crokca (6e3 10Ka3aTeIbCTBA).



Konmponws oceoenusn komnemeHyui

Ne Bun xonTposs Kontponupyemsie pasnensl KomMmmnereHuum, KOMIIOHEHTB]
n\n KOTOPBIX KOHTPOJIUPYIOTCS
1 AynutopHas Paznen 1-Paznen 5 B 1-Mm cemectpe VK-6, OIIK-1

KOHTp.paboTa(ripoB| Pazmen 1- Pasnmen 5 Bo 2-m cemectpe

€pKa U OIICHKa)

2 TectupoBanue. Pasznen 1-Paznen 5 B 1M cemectpe VK-6, OIIK-1
IToaroroska k Paznen 1- Paznen 5 Bo 2-m cemectpe
TECTUPOBAHUIO(O11€

HKa pe3yJbTaTOB)

3 CamocrostensHoe| Paznen 1-Pazmen 5 B 1M cemectpe YK-6, OIIK-1
pelieHue Paznen 1- Pazgen 5 Bo 2-M cemecTpe
MMPAKTUICCKUX
3aJaHui
(aymuTopHasi)
4 Dx3ameH 1 Paznen 1-Paznmen 5 B 1-M cemectpe VK-6, OIIK-1
cemecTpe
5 DK3aMeH BO 2 VK-6, OIIK-1
ceMecTpe Paznien 1- Pazgen 5 Bo 2-M cemecTpe
6
7

7. Y4yeOHO-MeTOAHYECKOe M MaTepHAJIbHO-TEXHHYECKOe olecrnedeHne JTUCHUNIMHBI
(Moayast) «MareMaTHYeCKMd aHAJIM3).

IlepeueHb OCHOBHOW W JOTOJIHMUTENBHOM Y4eOHOHN JMTEpaTypbl, HEOOXOAMMOM s OCBOEHUS
JTUCUUIUIAHBI (MOyns) «MaTeMaTHUecKuil aHaIu3».

K ocHoBHOU (00si3aTenbHON) JUTEpaType OTHOCATCS YYEOHHKH, ydeOHbIe MocoOus, y4eOHO-
METOJMYECKasi JIUTeparypa W MOHOTpaduu, H3y4eHHE KOTOPBIX SIBISIETCS OO0S3aTeIbHBIM ISt
OBJIaJICHUS 3HAHUSMHU B TIOJIHOM 00bEeMe IO JUCIUILUIMHE B COOTBETCTBUU C JaHHOU mporpammoii. K
OCHOBHOM, Mpexk/ie BCEro, OTHOCUTCS JMTeparypa, umeromas rpud MuHuctepcTBa oOpa3oBaHHs U
Hayku Poccuiickoii @enmepannu unu  Y4eOHO-METOIUYECKOTO OOBEIUHEHHS, PEKOMEH]IYIOIINX
W3JIaHUE K MCIOJIb30BaHUIO B y4eOHOM Tporiecce. B crucke OCHOBHOW TUTEpaTyphl YKa3hIBAeTCs HE



Ooyiee MATH MCTOYHUKOB, MMEIOIIMXCS B JOCTaTOYHOM KoiuyecTBe B Qouae Oubnmorexu. Ecmu
JOCTYIIHA SJIEKTPOHHAs BepcHs y4eOHUKOB, y4EOHBIX MOCOOMH W T.A., CIeIyeT yKaszaTh JUIsl HUX
PEKUM JOCTYIIA.

K J1omosHUTENsHON OTHOCHTCS JUTEparypa, peKOMeHIayemas OakaizaBpaMm, Marucrpam s
CaMOCTOSITEJIBHOTO W3YY€HHUs IPU BBIIOJHEHUM KypCOBOrO MpoeKkTa (paboThl), yueOHOW Hay4dHO-
MCCIIEIOBATENILCKOM  paboThl, TpW HamucaHuu pedeparoB, sl TOATOTOBKM K CEMHHapawm,
MIPaKTUYECKUM 3aHATUSAM, J1a0OpaTOpHbIM paboTaM U JPYrMM Y4YEOHBIM 3aHSTHUSIM, a TAKKE IS
yriayOneHus U pacIiupeHus 3HAaHUM 110 TaHHOM JTUCLMILIMHE.

Bce WCTOYHMKM B OCHOBHOM M JIOTIOJHHUTEIBHOM JIMTEpaType JAlOTCA €  IOJHBIMU
OoubnuorpaguueckuMy ONMMCAHUAMU B COOTBETCTBUU C POCCHICKMM WM 3alaJHbIM CTaHAApTaMH
odopMIIeHHUSL.

7.1. YueOHas aureparypa:

1. Kynpsasues JI. /. «MareMaTnueckuii aHaJIn3

2. 3opuu B.A. «MaremaTnueckuil aHaIu3»

3. Bunorpagosa 1. A. «3amauu u yrpaxHEeHUs 110 MaTEMaTUYECKOMY aHAIIA3Y»

4. Nemunosuy B.I1. «Co0pHUK 33124 1 yIIpa)KHEHUN [0 MATEMaTUYECKOMY aHAIU3Y»
5. @uxrenrons ['"M. «OcHOBBI MATEMaTHYECKOTO aHAJIA3a

7.2. UaTepHeT-pecypchbl
1. denepanbubiii mopran http//edu.ru

2. DnektpouHbie Katangoru Hayunoit oubaunorexu JI'Y http//elib.dgu.ru

7.3. IlporpaMmmHoOe obecnieyeHue:
1. MicrosoftExcel

2. MicrosoftWord

3. MicrosoftPowerPoint

7.4. MaTepuajibHO-TeXHHYECKOe o0ecredyeHue

B opranmzanuu y4eOHOTrO mporiecca HEOOXOIUMBIMU SIBJISIFOTCS CPEICTBA, 0OECIeUMBAIOIINE,
ayJMOBU3yalIbHOE BOCIPHATHE Y4eOHOro marepuaia ( CIeUaM3UPOBAHHOE JIEMOHCTPAIMOHHOE
obopynoBaHue):

1.Jlocka 1 men (uu 60J1ee COBpPEMEHHBIC aHAJIOTHH )

2. KOMIBIOTEPHBIE U MYTbTHMEINNHBIE TEXHOIOTHI

3.MUKpOQOH U COOTBETCTBYIOIIME YCTAaHOBKHU (I palbOThl B OOJNBIIMX ayIUTOPHUSAX C
MHOTOYHCIICHHBIMU TPYIIIaMH CTYJCHTOB)



Pabouas nporpamma AuciHUIUIMHBL «MaTeMaTHYecKuid aHalii3» COCTaBJIEHa B
cootBercTBUM ¢ TpeOoBanusamMu PI'OC BOmno nampaBnenuto noarotoBku 09.03.02
«HQOopMaLlMOHHBIE  CHUCTEMBl M  TEXHOJOTHMW»,  YTBEPXKIECHHOIO  IPHKA30M
MunucrepctBa oOpa3zoBanusi U Hayku Poccuiickoit denepamuu ot «19» ceHTAOps
2017r. Ne 926.

[Iporpammy cocTaBui: AOLEHT Kadeapsl «MaTeMaTHUEeCKU aHAIN3

AnbGorauneBa Majanna MaromeToBHa




[Iporpamma onobpeHa Ha 3acenanuu Kageapsl «MaTeMaTUYeCKUil aHAIU3
IIpotokos Ne 10 ot 20 nrons 2023r

3aBenytonuii kadenpoit «MaTeMaTUUECKUN aHAIIHU3Y /TankueB . A.

IIporpamma coriacoBaHa ¢ 3aBEAYIOIIMM BBITyCKaroIIeH kKadenpsl

«MHpOopMaMOHHBIE CUCTEMBI U TEXHOJIOTUN /Manbscaros M. X.
ITpotokos NelO ot 21 urons 2023r

IIporpamma o1o0peHa YueOHO-METOANUECKUM COBETOM (PU3UKO-MAaTEMATHUYECKOIO
dakynbreTa

ITpoTtokon Ne 10 ot «23» utons 2023 rona

HporpaMMa pacCMOTPCHA HAa 3aCCAaHNN Y‘I€6HO-MCT0I[I/ILI€CKOI’O COBCTAa YHUBCPCUTCTA

npoTtokoa Ne 10 ot 28 urons 2023r.



CBeneHnusi 00 yTBep:KICHMH IPOrpaMMbl HAa OYepeIHOM Y4YeOHBbIH rox
perucTpauuy Uu3MeHeHu

YueOHbIH Pemenne kadenpot Bnecennble M3MeHeEHUs ITonnuce 3aB.
rof (Ne mpotokorna, Kadenpoi
JaTa)




