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1. Hlean 1 33124 AMCUUILIHHBE: ¢HOPMUPOBATH MPEICTABICHHE O KOMILIEKCE U/eH U METO/I0B
MaTeMaTH4IeCKOT0 aHalIu3a.

2. Mecro aucuuniunbl B crpykrype OI1 BO:

Jucuunnuna «MareMaTuyeckuii aHaiu3» OTHOCHUTCH K oOsa3arenbHON vactu Onoka |
y4ueOHOro 1aHa.

B Ttabnuune Ne | mnpuBeneHbl NOpeAlIECTBYIONME M NOCIEAYIOUIHE THCLHUIIHHBI,
HarnpapjeHHbIE HA (OpPMUPOBAHME KOMIETEHIIMI IUCHMIUIMHBI B COOTBETCTBUM C MaTpUIIei
xomretennui OIT BO.

HPELIIHECTB}’IOI.I.I,HE H nocjeayrwime JHCHHILIHHBL, HAIIPpABJIEHHbLIE Ha c]mpmuponamle

KOMIeTeH il
Ne Ulndp u naumenosanue IlpeniecrBytomniue [Tocneayronue QUCHUILITMHBL
/1 KOMIIETEHIIUU JTUCLIATUIAHBI (rpynibl UCIUILINH)
ObmenpodecconanbHble KOMIETEHIIMH
OIIK-1. Ananutuueckas Teopus BepoarHocTeil u
reoMeTpust MareMaru4deckas CTaTUCTHKA,

Juddepenunanbubie ypaBHEHHS,
OyHKIMOHANLHBIH aHAIN3
Maremaruueckoe
MOJICTTUPOBAHHUE,
['ocynapcTBeHHbBIN YK3aMeH

OIIK-1: Cnocoben npumeHsaTs (yHIAMEHTAIbHBIE 3HAHHUA, [OJy4YeHHble B obmactu
MaTeMaTU4eCKUX M (WIKM) €CTECTBEHHBIX HAyK, M HCIOIb30BaTb HMX B NPO(ECCHOHAIBLHOMN
JIEATEIbHOCTH

3. TpeGoBanus K pe3y/1bTaTaM OCBOCHHUS AHCHHILINHBI:
[Ipouecc u3zyuyenus: AUCUUIUIMHBI HANIpaBjieH HAa GOPMUPOBAHUE CHEYIOIUX KOMIIETEHIIMIA
OIIK-1

(vkazwiearomes 6 coomeememeuu ¢ OC BO PYV/H)

OIIK-1: Cnocoben npuMeHaATs (yHIAMEHTAAbHbIE 3HAHUA, [OJYYEHHbIE B 001acTH
MaTeMaTU4eCKuX M (WIHM) €CTECTBEHHBIX HAyK, M HCIOJIb30BaTh UX B IpodeccHoHanbHOH
AESTeNbHOCTH
e OIIK-1.1: 3HaeT OCHOBHLIE IOJIOKEHUS M KOHLENIMU B O0JIACTH MATEMATHYECKHX M
€CTECTBEHHbBIX HAyK; 3HAET OCHOBHYI) TEPMUHOIOIUIO
e OIIK-1.2: VYmeer ocywecTBIATL IMEepBHUYHBIH cOOp ®  aHanu3  Mmarepuana,
MHTEPIPETHPOBATH PA3IMYHBIEC MATEMATHUECKUE O0BEKThI
e OIIK-1.3: Wmeer mnpakruyeckuil onbIT paboTel ¢ peLICHHEM  CTaHIapTHBIX
MaTeMaTU4YeCKHX 3a/a4 U MPHUMEHSIET ero B Mpo(eCcCHOHATbHON AeATEIbHOCTH

B pe3yﬂbTaTe H3y‘1€HH}] JHUCHHITITHHBI CTy,E[eHT JOJIZKEH:
3uare:
L] OCHOBBI MATEMATHYCCKOI'O aHaJiu3a, HGOGXO,H,I/IMI:IS 1 pBLLIeHHH HpI/IKﬂa,E[HbIX
MaTeéMaTHYECKHX 3a/1a4.,
e (GOpMYIHPOBKM M CXEMy [10Ka3aTejbCTBA OCHOBHBIX TeOpeM (hyHIaMEHTaIbHOM
MAaTCMaTHKH,
YMmern:
L] npumemm; Ha npalc"mlce METOAblI MATEMATHYECCKOIO aHajau3a 1Jsd pel_UEHI/IF[ l'IpI/IKJ'[ﬂI[Hb[K
3a1aq.



Baajaers:
° HABbLIKAMHA HpHMeHeHHH MarTeéMaTH4YCeCKHMX METOI0B H COBPCMCHHOFO MATEMATHYCCKOIO
HHCpr’MeHTapI/lﬂ JJ14 aHaJin3a 1 pCLLlGHIdﬂ 3a1a4.

4. O0beM JHCHHILIMHBI U BH/Ibl Y4eOH0ii padoThbl
O061as TPYL0EMKOCTh AUCUUILINHBI COCTABIAET 13 3a4eTHBIX €IUHULL

Buj yuebHnoii paborsi Bcero Cemectp (MoayIb)
4aCoB cemectp 1 cemectp 2 | cemectp 3
MOJTYJIb 2 MOAYIL 3 | MOYJb 5

AyAUTOpHBIE 3aHATHS (BCero) 216 72 w2 52
B tom uncre: - - - -
Hexyuu 108 36 36 36
Ipaxmuueckue sanamus (113) 108 36 36 36
Cemunapw (C)
Jlabopamopnuvle pabomut (JIP)
CamocrositesibHas pabora (Bcero) 252 72 108 72
O01as Tpy10eMKOCTh
qac 468 144 180 144
3a4. e/l 13 4 5 |

5. Copepkanue JUCUHILIMHBI
5.1. Conep:kanue pas3ies1oB AHCHHILIHHBI

Ne HaumeHnoBanue pasuena Coneprxanue pasjena (TeMbl)
/11 | JUCUMILIHHBI
l. | MuoxkecTBa 1 DJEeMEHTbl TEOPUM MHOKECTB. MOIIHOCTE MHOKECTBA.
(pynkuun Teopema Kanropa. [lelictBurenbubie uuciaa. DyHKuMA
(oToOpakeHue).
2. | llpenennt [Ipenen [MOCIEI0BATEILHOCTH. MoHoTOHHEBIE
nocjieoBarebLHocTe | nocnenosarenbHocTu. Yucno e. [lpenen dyuxuuu. Kpurepuii
u pyHxumii Komm. HenpepwsiBHocts hynkumu. Touku paszpeiBa hyHKIUH.
HenpepeiBHOCTD C10:kHON U 00paTHOH (yHKIWMII.
3 Mpoussonnasn wu  ee | [Ipoussoanas ¢yukuuu. uddepenunan. Ilpoussoguas
npUMeHeHue obparHoit u cnoxHoit ¢ynkuuu. [IpousBoanbie BbICHIMX
nopsaakoB. [lponsBoausie (yHKUMIA, 3a1laHHBIX HEIBHO U
napaMeTpUHeCKu.
Teopembr ®epma, Pomnsa, Kommwm, Jlarpamxka. Popmyna
Teiinopa. Dkcrpemymbl  (ynkuun. Touku neperuda,
acumnToTtsl. MccnenoBanue pyHKImi.
[Tpasuna Jlonurasns.
4 Heonpenenenublii [lonsaTue HeonpeaeneHHOro HHTErpaia. 3aMeHa NepeMEeHHbIX
HHTerpa B HEONPEAEICHHOM MHTErpalle, MHTErPUPOBAHHE 0 YaCTSAM.
WnterpupoBanue palMOHANBHBIX W HPPALHOHATBHBIX
(yuxuuii. Uarerpuposanue nuddepeHnaaibHbX OMHOMOB.
Wnrerpassl Buga f R(x,\?ax2 + bx + C)dx U T
[ToncranoBku Ditnepa. HWurerpupoBanue BBIPpa)KEHUN €
TPUTOHOMETPUUYECKUMHU DYHKIHMSIMU.
5 Onpenesiennbii Omnpenenennstii unrerpan. Kpurepuit Jlebera. Cymmbr u
HHTerpaJl unterpansl Jlapoy. Kpurepuii JlapOy. Ouenku unrerpana
Pumana, MOHOTOHHOCTb MHTErpajga U TEOPEMa O CPEIHEM.




Wuterpan u npoussoanas. Popmyna Helorona-Jleitbuuna.
3amena nepeMeHHoM B uHTerpane Pumana. [Ipunoxenus
WHTErpaja: BbIYUCIEHHE JUIMHBL  KPUBOH, IUIOLIAAU
KpUBOIIMHEHHONW Tpaneuuu # oObeMa Tl BpalleHMs.
[TpunoxeHust ONpENENEHHOTO HHTErpaiia K BBIYMCICHUIO
JUIMHBI KPUBOH, miomaau 1 oobema. Kpusble B €BKIHI0BOM
NpOCTpaHCTBe,  KpuBHM3HAa  KpuBoil.  HecoOcTBenHble
unrerpansl (HW). Kpurepuit Komm, npusnaxu Jupuxie u
Abens cxonumoctrn HU.

(I)y HKIHH HECKOJIBbKHX
IepeMeHHbIX

Merpudeckue mnpocrpaHcTBa. OTKPLITBIE M 3aMKHYTHIE
MHOXecTBa B R™u ux cBoiictBa. Kommakter B R™u ux
csolicrBa. IlocinenoBarenbHOCTH B R™M MX CXOLUMOCTb.
HenpepobiBubie (yukuuun B R™. CsoiictBa  (yHKuuH,
3agaHHOl Ha komnakte. Judgepenuupyemoie QyHKIUH B
R"IubdepenuupoBanne cinoxHoit (yHkuuu. [ paauent,
reomeTpuueckuii  cmbica  auddepenunana.  YactHbie
npousBoaHble M AudepeHunansl  BBHICIIHX —MOPSIKOB.
@opmyna Teinopa GyHKUMH N nepeMeHHBIX. TOUKH
JIOKaJbHOTO  JKCTpeMyMa (YHKIMH N HEPEMEHHbIX.
OcHoBHble TeopeMbl O HesBHBIX (yHKuusIX. Cucrema
HesBHbIX (yHkuuil. Skobuan, Teopema 00 oOparHOM
oToOpakeHHH.  YCHIOBHBIH  JKcTpemMyM  (QyHKOMH N
EpEMEHHbIX.

Kparuble HHTErpaJjibl

Wurterpan Pumana na n-mepHom npomexytke. Kpurepun
JlebGera u JlapOy unrerpupyemoctu ¢ynkuuu. /lonmycrumbie
MHOKECTBA M MHTerpansl Ha Hux. OOmwme cBoiicTBa
uHTerpaina Pumana na muoxectse R". CBeneHue kpatrHoro
uHTerpana kK mnoBtopHomy. Teopema @yOunu. JIBoiHo#
UHTErpaj: NpUBeIeHHE K TOBTOPHOMY, 3aMeHa ITePEMEHHBIX,
npunoxeHus. TpoliHOH HHTErpas U ero BhIYUCIEHHE. 3aMeHa
NEPEMEHHBIX B TPOHWHOM wuHTerpaie. HecoOcTBeHHBIE
MHTErpanbl JByX M TpeX NEepeMeHHbIX. Brluncinenue
monaae miockux ¢uryp. Boruucnenue 06beMoB Tel.

Kpuso/iuneiinsie u
10BEPXHOCTHbIE
HHTerpaJibl

Kpusonuneitnbii unterpan l-ro pona. Kpusonunennsiii
uHTerpan  2-ro poga.  YciIoBHS  HE3aBHCHUMOCTH
KPUBOJIMHEHHOTO HMHTErpajga OT IIyTH HWHTErPUPOBaHMIL.
®opmyna I'puna. IloBepxHocTy U UX OpHEHTaLUs, IUIOLIALb
noBepxHoctu. lloBepxHocTHbli wuHTerpan l-ro popa.
[Tosepxnoctubiit  uuterpan  2-ro  poga.  Dopmyna
Octporpanckoro-I'aycca. @opmyna Croxkca.

DJIeMeHThI TEeoOpHH
1noJs

CkanspHble M BEKTOpHbIE MOyd. ['pagueHT, AUBEpreHIus,
uupKyaanus, porop. Cneuuanbusie nosis. OOparHas 3agada
BEKTOPHOro aHanusa. Ilpuwrokenuss KpHUBONMHEHHBIX H
MIOBEPXHOCTHBIX MHTEIPAJIOB B 3a/1a4aX TEOPHU MOJISL.

10

Yuci10Bble
H (GyHkuuoHA/IbHbIE
psabI

Yucnossie psaasl. Kpurepuit Komu. OcHoBHbIE cBOMCTBa
cxopsuuxcsi psgoB. [lpusnakm cpaBuenws, Jlanambepa u
Komm cxonumocT psiioB ¢ HEOTPULATEIILHBIMU UYICHAMM.
Wnrerpansubiit npuszHak  Komwu  cxogumoctu  psna.
AbcomoTHass M yClOBHas cXoauMocTh psaa. llpusnak
JleiOHua  CXOOMMOCTH  3HAKOYEPEAYIOLIErocs  psja.
Caoiicra cxonsiuxces psanoB. Teopema Pumana. [Ipusnaku
Abens u Jupuxie. Iloroueunas u paBHOMEpHas CXOAUMOCTh




(yuxiuonaneHoro psaga. Kpurepuit  Komm, npusnax
Beitepurrpacca. CBolicTBa paBHOMEPHO CXOJSAIIUXCS PSIOB.
Crenennoii psin u ero csoiictea. Pan Teiuiopa. Pasznoxenue
(hyukuuu B psj Teiinopa.

11 Psinbl @ypobe

OproronanpHas cucrema Qyukuuit. Paast @ypoe. CoiicTpa
psna @ypse. Hepasenctso beccens. CXoauMOCTh B CPEIHEM.
Tpuronomerpuueckuii psag  Dypse U €ro CBOWCTBA.
Pasnoxenue ¢yukuuii B psa @ypse. Teopema [lupuxie.
[Mpuniun  nokanuszanuu  Pumana. Meton  cpeaHux
apudmernueckux cymmupoBanus psjga @ypoe. Teopema
Beitepurrpacca. Materpan @ypse. Ilpeobpazosanue @ypoe.

5.2. Pa3zgens! JHCUHMILIHH H BH/IbI 3aHATHH

Neni/n | Haumenoanue pasnena qucuuruiuabl | Jlekn. | [pakr. | JIa6. | Cemu | CPC | Bee-
3aH. 3aH. | H. ro
qac.
I.1. MuoxkecTBa 1 HyHKIIMU -+ E 8 16
1.2. [Ipenenst nociegoBarenbHOCTER U | 8 8 16 32
byHKIMi
1.3. [IpousBonnas u ee npuMeHeHHE 12 12 24 48
1.4. HeonpeneneHHblil HHTErpai 12 12 24 48
II.1. | OnpenencHHb HHTErpal 12 12 36 60
11.2. DYHKIHY HECKOJIBKUX MTEPEMEHHBIX 14 14 40 68
I1.3. Yucnossie,  QyHkuuoHaibueie U | 10 10 32 52
CTENEHHbBIE PAJIbI
II.1. | Kparasle unTerpast 10 10 20 40
II. 2. | KpuBonuueitnsie u mnoBepxHoctHsie | 10 10 20 40
MHTErpaJibl
II1. 3. | DnemMeHThI TEOPUH MO 6 6 12 24
I11. 4. | Panet @ypoe 10 10 20 40
Uroro: 108 109 252 | 468
6. JIaboparopHblii NPAKTHKYM HE NPEAYCMOTPEH
7. llpakTHyecKkue 3aHATHS (CEeMHUHAPDI)
Ne /1 | TeMbl NpakTUUECKOTO 3aHATHS Tpyno-
€MKOCTh
(vac.)
L1 MuoxecTBa U QyHKIMH -4
[.2. IIpenensl nocnenoBarenbHOCTEN U QYHKIMIHA 8
[.3. IIpousBosHas u ee NPUMEHEHHE 12
1.4. Heonpenenennblii MHTErpa 12
I1.1. OmnpeieneHHblil HHTErpal 12
11.2. @yHKINUH HECKOJILKUX MePEMEHHBIX 14
I1.3. Yucnobie, GyHKIHOHAIBHBIE U CTENEHHBIE PsiIb] 10
III.1. | Kparubie unrerpanbt 10
II1. 2. | KpuBosnHeiiHbIE U TOBEPXHOCTHBIE HHTETPAJIbI 10
II1. 3. | DnemenTsl Teopuu nosus 6
1I. 4. | Pags1 Dypee 10




8. MarepuaiibHO-TeXHHYeCKOe o0ecreyeHHne JUCHHILIHHBI

YueOuast ayAUTOpHsl A1 NPOBEACHUS YUEOHBIX 3aHATHH (B TOM HHUCIIE Ul MPAKTHYECKOrO
U JIEKIIUOHHOTO THUIIOB 3aHSITHUM, MHIMBUIYAJbHBIX U TPYNIIOBBIX KOHCYJILTALIUM, TEKYIIErO0 KOH-
TPOJISL ¥ IPOMEIKYTOUHOH aTTECTAllUHU).

KomnbiorepHblie (JUCIUIEHHbIE) KJIACCHI € 10CTYNOM K ceT MuTepHeT u anekrpoHHo-o0pa-
30BaTENbHOMN cpeje YHUBEPCUTETA A1 IPOBEACHUS 00YHalOIMMHUC CaMOCTOATEILHON paboThl U
KOMIIbIOTEPHOIO TECTUPOBAHUs 00yHaIOLMXCsl (IPU HEOOXOAUMOCTH).

9. Undopmanuonnoe odecnevyeHue JUCHHILIHHBI
a) mporpaMMHoe obecrieueHue:
e npoayktel Microsoft - onepauuonnas cucrema, naket oucHbIX npunoxkenuit, MS Teams
u jp. (moanucka Enrollment for Education Solutions (EES)).
e [lIporpammuoe obecrieuenue co ceoboanon nuuensuet (free):
- opaysep Chrome (nuuensus Google Chrome Terms of Service);
- Meaua-nneep (Hanpumep, VLC Media Player, munensus GPL-2),
- Adobe Reader (nuuensus Adobe Software License Agreement).
- oucHelii naker LibreOffice (muuensus MPL-2.0)
- Octave (munensus GPL-3)

0) 6a3sl JaHHBIX, HHOOPMALIMOHHO-CIIPABOYHBIE U TIOUCKOBBIE CHCTEMBI:
- bubnmotexa PY JIH: http://lib.rudn.ru/
- TYUC PY/IH: https://esystem.rudn.ru/

10. YueOoHo-MeToauuecKkoe odecneyeHue TUCHHILIHHbI
a) OcHoBHag nuTeparypa:

1. COopHuK 3a1a4 110 MaTeMaTuKe /1Ji BTY30B : yyeOHOe nocoOue 11 BTy30B: B 4-x 4. Y.1 :
Juneitnas anrebpa u ocHOBbI MaTemaruueckoro ananusa / B.A. bonros; [Tox o6 pen.
A.B.Edpumosa, B.IL[emunoBuua. - 3-e usa., ucnp. ; PenpuHTtHOE BOCHpOU3BEICHUE
uzganug 1993 roga. - M. : Anssnc, 2014, 2017, 2020

2. Jemuposuu, B.II. COopuuk 3agay M ynpakHEHUH [0 MaTeMaTUYECKOMY aHalU3y :
yueOHoe nocoGHe / B.I1. lemunoBuu. - U3x. 13-e, ucnp. - Mocksa : UePo, 1997. - 624 c.
UL To xKe [DneKTPOHHBIH pecypc]. - URL:
http: //biblioclub. ru/index.php?page=book&id=459722

3. Kyapsasues JI.I. Kypc maremarnueckoro ananusa: yueOnuk: B 3-x 1., M. : [Ipoda, 2006,
2008, Bce roasl u3naHus.

4. OcHOBBI MaTemMaTu4eckoro ananusa : yueouuk. Y. 1, 2 / I'M. ®@uxrenromnsi. - 8, 9-¢ usm.,
crepeotun. - CII6. : Jlaus, 2006, 2008, Bce roas! n3gaHus.

0) JonoJsHuTENbHAS INTEPATYDA:

1. Maremarnueckuii aHamu3. 3-H cemectp : yuebHoe nocodue ajs CTYIEHTOB (aKysbreTa
(usuko-maremaruueckux u ecrecreeHHeix Hayk PVYJIH. Y. 4 / E.M. Tanaxor, O.A.
Canuesa. - M. : HUza-Bo PVJIH, 2011. - 67 C.
http://lib.rudn.ru/MegaPro2/UserEntry? Action=Rudn_FindDoc&id=362695&idb=0

2. HecobGcTBennbie nuTerpassl : yuedHoe nocoodue / EN.] lamaxos, O.A. Canuesa. - M. : U3z-
BO PV/IH, 2010. 39 ¢
http://lib.rudn.ru/MegaPro2/UserEntry? Action=Rudn FlDdDOC&ld 358322&i1db=0

11. MeToanuecKue peKOMeH/IALMH 110 OPraHU3aIHH H3YYeHUs JHCHUILINHBI:
11.1 CrpyKTypa NpakTHYECKHX 3aHATHIM



Ha NPAKTHYCCKHX 3aHATHAX PCIIAIOTCA 3a0da44 U YIIPAXKHEHHS MO TEKYIIUM TEMAM

11.2 CamocrosTe/ibHas padora CTY1eHTa

EsxkenenenbHO CTYNEHTHI MOJIYHAlOT JIOMALIHEE 33/1aHUE [0 TEKylIeH TeMe MpPaKTHYEeCKOro
sansTys. Creyroniee NpakTH4YeCKOEe 3aHsITHE HAYMHACTCS C IPOBEPKHU BBIIIOJIHEHHOTO JIOMALITHErO
3a/laHus, BONPOCOB IO JAOMAlIHEMY 3ajaHui0 U ero obcyxnaenus. [lociae storo npoucxoaut
MEepexo/1 K CASAYIONIUM 3a7a4aM 10 TEKYLIEH Wi HOBOH TEMe.

Ha NPAKTHYCCKHUX 3aHATHAX Y JOCKH 340a4H W YIPAXKHEHHA PEHIATCA B OCHOBHOM KEM-TO H3
BbI3BAHHBIX CTYOCHTOB. HpH 9TOM BCE NPHUCYTCTBYKOLIUE CTYACHTHI JOJIKHBI KOHTPOJIHUPOBATh U
3alUCBIBATL PCIICHUE HA NOCKE, a TAKIKE YCTHO OTBCYATH HA BO3HHKAIONIHME IIpHU PEHICHUH

BONPOCHL.

12. o/ OLIEHOYHBIX CPEACTB /ISl NPOBEAeHHs POMEeKYTOYHOI aTTecTalHu 00y4aloLuXCs
o JUCHHUILTHHE (MOAY.1I0).

®OC no aucUMILIMHE NPEACTABICH B IPUIOKEHUH K JAHHOI [porpamMmme.

[Tporpamma cocrasnena B coorBercTBuu ¢ TpeboBanusmu OC BO PY]IH.

Pa3padoruuk:

JloueHt
Maremaruueckoro nncruryra um. C.M. Hukosnbsckoro, /f.-i _
K.(p.-M.H., JOLEHT o Aacter Jrterte—T.B. Jluceiikuna

Jupexkrop
Maremaruueckoro nncrturyra um. C.M. Hukonbckoro,
a.¢.-m.H., podeccop e —  AJLCky6aueBckuii

PykoBoauTeib NporpaMmsl
3aBenytouuii kadenpoi

NpUKIAIHOH HHYOPMATUKH U TEOPUU BEPOATHOCTEH, .-"J-{,'.'
A.T.H., 1pod. f/V K.E. Camyiinos
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Mamemamuueckun uncmumym umenu C.M. Hukonwvcxozo

®OH/I OHEHOYHBIX CPEJACTB
HanMeHoBaHHe THCHHIIMHDL:

MATEMATUYECKWU AHAJIU3

PEKOMGII,LlyETCﬂ AJid HANpaBJ/JIeHHUHA NOATOTOBKH

02.03.02 — ®ynpamenTanpHag nudopMaruka 1 HHGOPMALMOHHBIE TEXHOJIOIHH
(yKﬂBhH‘?ﬂ}()ﬂ?Cﬂ KOO U HAUMEHOBAHLE Hﬂﬂpaﬁﬂé‘HI{}? HOOE’OHTOF)’HH/C'HE?I{H(I}H}HOC-’?TH)

Ksanuduxauus (crenensb) BulTyCKHUKA Oakanasp
(veaswleaemces keanughuxkayus (cmenenn) eoinyexuura 6 coomsememsuu ¢ OC BO PVIH)



IMacnopT poHa OLEHOUHBIX CPEACTB MO JUCHUIINHe «MareMaTHIeCKul aHaTIHU3»
Hanpasienue: 02.03.02 — ®@ynpamentanbHas undopmatika 1 UHGOPMaLHOHHbBIEC TEXHOJIOTUU

HaumeHoBaAHHE OLIEHOYHOIO cpeacrsa

Kon
KOHT CamocrosiT
poiu AynuropHnas pabora eJibHAasI
pyemo , , abora
i Kou rpm:np yen i Kook Konrpon B[::.moﬂu
bl Kounrtpoimpyemas i ; Bbasibl | bajasl
g pasnei TEeMa TUCIHILIHHBI b i enne /3 IK3ameH TeMBbI | pa3sxeia
eTeHl pabora
o1 JAHCHHILITHHBI
TR
ce
4acTH
OIK-1 | paspen 1: Tema 1: Muoxectsa 2 6 2 6 16 16
MmuoskecTBa U DYHKIHH
u hyHKIMU
OIK-1 | Paspen 2: Tema 1: IIpenesbl nocie0BaTeNb-HOCTEH 4 6 2 6 18 36
[Tpenensi
nocineosarenp- | 1eMa 2: Tipenensr dynxuuit 4 6 2 6 18
HOCTEN U
(byHKIMi
OIIK-1 | Pazmen 3: Tema 1: [poussoauas 12 4 12 28 48
[IpousBoanas u - 6 2 0 20
ee IpHMEHEHHE Tema 2: Uccnenosanne QpyHkuui
HUTOI'O I cem.: 10 36 14 40 100 100
OIIK-1 | Pasnen 4: Tema 1: OcHOBHbIE NOHSITHS 2 3 2 4 11 36
Heonpenenennsl | Tema 2: MHTerpupoBaHue paunoHaIbHBIX 2 3 2 4 11
i HHTErpa BBIpAKEHUIN
Tema 3: UuterpupoBanue 2 6 2 4 14
UPPALIMOHAIBHBIX U JPYTUX BIPAXKEHHI
OIIK-1 | Pasgen 5: Tema 1: OcHOBHbIE MOHSTHS 2 6 2 4 14 25




OnpeeneHHbIA Tema 2: [eomeTputeckue NPUIOKEHHS 2 3 2 4 11
HHTErpal
OINK-1 | Pasnen 6: Tema 1: Tonosorus R" 2 8 10 29
DOyHKIMU 15 2 12 19
HECKOJIBKUX Tema 2: [Tpenenst u npounspogusie GHII
HEPEMEHHBIX
HUTOI'O II cem.: 10 36 14 40 100 100
OIIK-1 | Pasaen 1: Tema 1: Kparabie uHTErpasist 4 10 2 10 26 26
Kpartubie
MHTErpalibl
OINK-1 | Pasnen 2: Tema 1: KpuBonuneiinbie 2 5 2 6 15 30
KpusonuHeiinsle UHTErPaibl
H
MOBEPXHOCTHRIC | Torg 2: TloBepXHOCTHBIE HHTEIPAIbI 2 5 2 6 15
HHTEIpaibl
OIIK-1 | Pasaen 3: Tema 1: DneMeHTBI TCOPUH T10JIS 2 2 2 2 8 8
DneMeHTEI
TEOPUHU MOJIS
OIIK-1 | Pasnen 4: Tema 1: UncnoBsie psijibl 3 2 - 9 27
Hucioseie 1 Tema 2: OYHKIHOHATIL-HBIC Psi/IbI 3 2 4 9
(pyHKUMOHANB- | Tena 3: CreneHHble pAIBI 3 2 4 9
HBIE PAAIIbI
OIIK-1 | Pasgen 5: Paabr | Tema 1: Pansr @ypobe 3 2 4 9 9
Dypbe
HUTOTIO III cem.: 10 34 16 40 100 100

OIIK-1: Criocoben npuMeHATh PyH1aMEHTaNbHbIE 3HAHUA, [TOJyUEHHBIE B 00JIaCTH MaTeMaTHUECKUX U (WIKM) €CTECTBEHHBIX HAYK, U UCIOIL30BAaTh HX

B IpOo(heCCHOHAIBHON 1eATENbHOCTH
e OIIK-1.1: 3HaeT OCHOBHbIE MMOJIOKEHUS U KOHIEIIIHHU B 00JIACTH MATEMATHYECKUX M €CTECTBEHHBIX HAYK; 3HAET OCHOBHYI TEPMUHOJIOTHIO

o OIIK-1.2: YMeer ocyliecTBAATL NEPBUYHBIN cOOp M aHAIM3 MaTepHalla, HHTEPIPETHPOBATL PA3IHYHbIE MATEMATHUECKUE OOBEKTbI
e OIIK-1.3: Mmeer mpakTHueckuil onbIT paboThl ¢ pellleHHeM CTAaHApPTHBIX MaTeMaTHYeCKHX 3a7a4 U IPUMEHSET €ro B NpoecCHOHATBHON

JEATCIbHOCTH




JUIA ITPOBE/IEHHUS ITPOMEKYTOYHOH ATTECTAIIHH

JloMmaniHue 3agaHus

NupuBunyansHOoe joMalliHee 3ajaHue mnpemaycmorpeHo mno pasueny «lIpousBomnas u ee
npuMmeHeHue», rema «Mccnenosanue GyHkuuiim.

Bapuanr 1

[Toctpouts rpaduiku GhyHKIIH:
1) y=z(x—3)(x?+3x+6);

2) y=02x+1);
3) y=In(x?+ 1);
4) y=V1+a3

Haiitu naubosbinee 3HaueHue QyHKIUHU HA OTPE3KE:

5) y=(x —3)VxZ — 2npu x[/2, 4].
Bapuanr 2

[Toctpouts rpaduiku GhyHKIIM:
1) y=2—x)x"—uw— 2);
2) y=;
3) y=+vx(Inx — 2);

_ 2x342x%-3x-1

a = 2—4x2
Haiitin naumensuiee 3HadyeHue GyHKIUH HA OTPE3KeE:
5)y=x>+3x%* — 9x + 2 npu x[—4,2].



KouTposabHbie padoThI (HpuMep 3a1aHU)

I cemecmp (2 modynyp)
Koumponvnas paboma Nel. Ipeden ¢pynryuu.
Bapuanm 1

Boraucauts npeaesnst:

l.

oo W oW

2x2%+x-3

lim
x—00 x2+4x-5
5x2+8x+3

im ———
x—o—14x2+7x+3
. A=10+x
lim ——
x—6 2—V10—x

x+3

im
x—3+09-x2
chi_l}‘é(etgzn — 1)ctg?x
Jlokazats, yto lim/x = 0,u naiitu o(e) npu £=0.1;0.01;0.001.
x—0 —1]
x2-1"

Onpenenuts THI TOYEK pa3pbiBa QYHKIHHY =

Bapuanm 2

Boraucauts npeaesnst:

l.

s

D D

B S N R

n

. x3-7x%+16x-12
lim o T—
x—o00 X?—5x<+8x—4
; 2x3-3x%+1
lim ——
x—12x3—x2—4x+3
lim 3/8+15x-Y8=5x
x—0 5x
5 Vx2+10x+25
lim ————
x—=—=5-0 x+5
2x%-7x+3
x—3 arctg(x—3)
Joxkasars, uto limu naittu 6(¢) npu £=0.1;0.01;0.001.
x=1
x—1
sin(x—1)"

OnpenenuTts THI TOYEK paspbiBa QYHKIUH Y =

Konmponvnas paboma Ne2. llpouseoonas.

Bapuanm 1

f(1)=2, g(x)=f(x*). g(1)=?

1)
L ! :‘)
y(x) 2e*{(cosx—sinx) Y (X) :
x

y(x) = iz yl(x):?

ctg3x

y() = 1= — ctgr. y(0=?
x(t) =In(1+t%), , . ...
(@ =m0
y(t) =t — arctgt.
y(x) = y'(x)=?
3amenss npupanieHue Gpyukuuu auddepeHiuanom, HailTH NpUOIKEHHO V/80.

Bapuanm 2



1. f(x)=a* f'(0)=1.a=?
o BE s

2. y(x) = xtng-Y(X) 4
3. y00 = 1- 252y
4. y(x) = 3x3In%x — 2x3Inx + ? y'(x)=?
& {x(t) =1+V1-2¢, (=2

y(t) = arccosv/2t.

3

6. f(x) =2 p0)=2
7. sin2§+ coszg = 1. dy=?

2 cemecmp (3 mo0yp)
Koumponvnas paboma Nel. Hnmezpan

Bapuanm 1
Haiiti Heonpenenennbie HHTErpabl:
1. [arcsin3xdx.
xdx
g [ 2B
x?-5x+6
X
3. | —/——.
J.Jc— x2—x+1
Vxdx
4. J
dx
sin3x+sina
2sinx+3cosx
G, j2oumtsnen
sinx—2cosx
k
% ; n en
7. Haiitu npenen cymmsr lim Y1, —.
n—oo n

8. BrmuucnuTh onpeaeneHHbI HHTErPal fn/z L
. pea pai J, 2+tg2x
Bapuanm 2
1. [tg?xdx.
x—-1
2. -I-;2+x—x2 dx
X
3. [———.
x+Vx24x-1
dx
4, [ ¥—.
J-\.fl+éc3
X
5, f—2
cpstéFcosa
S5INX—3C05X
6. [———
sinx+2cosx &
. ken

i .
Haiitu npenen cymmst lim Y-, —-
n—oo

i /4 g
8. Boruncnuth onpeeneHHbI HHTErpa fo arcsin2xdx.



Konmponvnasn paboma Ne2. lIpunooicenus onpedenenno2o unmezpana
U GYHKYUU MHO2UX NEPEMEHHBIX

Bapuanm 1

" . 1
1. Haiitu niuny 1yru KpuBoii p = Treoed (—g <¢ < E)

2. Haiitu o0beM Tena, OrpaHMYEHHOrO MOBEPXHOCTHIO, TOIYUEHHOIT IpU BpalleHUH
orpeska kpuBoit y=2x-x> (0 < x < 2) Bokpyr ocu Ox.

3. Iocrpouth nuHUN YPOBHS QYHKLMHA z = |X [+ ).
_, a3u _
4. Haktn W,ecnn u = x In(xy).
5. Haiitu npousBoanyio pyHkuuu z=x>-y* B Touke M(1,1) B nanpasienuu 1, cocrapisiomem
yroi =30 ¢ monokuTeIbHbIM HarlpaBieHueM ocu Ox.
w X z
6. Haiitn dz, eciu o= ln; + 1.
VcerenoBaTh Ha yCIOBHBIH SKCTpeMyM (GyHKIHIO z=x"+)” IpH ycaoBuu x+2y=1.
Bapuanm 2
1. Haiitu qunay ayru kpuBoit y = In cos x (0 < x < m/4).
2. Haiitu nitomaas ceKTopa, OrpaHU4eHHOro KpuBoi r=4+3cos ¢ (0 < ¢ <2n).
o o w : 1—cosxy
3. Haiitu aBoitHoit npexen  lim —=,
x-0y-t X
4. Hai O'u ouke (-1,1), ecitu u = arcsin =
. frn 5= B 1ouke (-1,1), ecom u = o
5. 3amenss npupatienue GyHkuuu quddepeHnmnanoM, NpuoiInKEHHO BEIYUCINTD sin 29 tg
46°.
6. Hanucars ypasuenue Hopmanu B Touke M 0(-3,4,-12) k moepxHocTH X*+1*+2"=169.

7. Wccnenosars Ha KCTpeMyM GyHKIMIO z=x+°-3x).

3 cemecmp (5 mooyp)

Konmponvnas paboma Ne 1. Kpamusie unmezpanbi.
Bapuaum 1.
1. U3MEHUTb TIOPAI0K HHTErpPUPOBAHUS: [ _11 fxlv__vf W
2. Boiumcnuts asoitnoii unrerpan: [[ (xsiny + ycosx)dxdy,S = {(x,y):0 < x <m/2,0<y <
m/2}.
3. BoluncauTh ABOIHON HHTErpa: ffG xdxdy, G = {(x,y):x? + y2 < 9,x > 0}.
4. BeIYMCITUTE TPOMHOM HHTETPA: fffG xdxdydz, G = {(x,y,2):x =20,y =20,z=20,x+y +
z<1}
5. Boiumcuts Tpoiinoit uuterpan: [ff. x*zdxdydz, G = {(x,y,2):x* +y* <16,0 <z < 1}
Bapuanm 2.
1. I3MeHuTb nopsiiok HHTerI/IpOBaHHﬂII;/Z _]'Obmx f(x,y)dy.

2. BoIuHCIUTD ABOIHON HHTErPa: ffsédxdy,S = .yl 2 r=s10" 2 =S a®)

3. BeruucnuTb ABONHHOM HHTErpat: JI': \/mdxdy, G = {(x, y):gx Syg€xl<x=< 4}.
4. BbIUHCITUTE TPOWHOM UHTErPaL: fffG(Zx + vy — z)dxdydz, G = {(x,y,2):x =0,y =0,z >
0,x+y+z <3}

5. Boiuuciuts Tpoiinoii unterpan: [ff, x?zdxdydz, G = {(x,y, z):x* + y* + z* < 25}.
Konmponvnas paboma Ne2. Kpusonunetinvie t nogepxHocniHsle UHMeSpabl.



Bapuanm 1.

2
v e Z
1. BbruucauTs KpUBOIMHEHHBIM HHTErpa EPBOro pojaa: fcmds,me C-

x = acost
NePBbIi BUTOK BUHTOBOM uHuu { y = asint(0 <t <2z, a>0).
z=at

2. BoiuHMCIUTL HENOCPEACTBEHHO KPUBOJIIMHEHHBINA HHTETpasl BTOPOro poja
j;(xz — Dydx + (y? + 1)xdy,
C

rae C - OKpyKHOCTb X*+y*=R*, ipoberaemas NpoTUB X0JIa YACOBOI1 CTPENKH.
3. BorancnuTs uHTErpai U3 3agauu 2 ¢ nomouso Gopmyisl ['puna.

4. BbIMHCIUTL HENOCPEACTBEHHO MOBEPXHOCTHBIN HHTErpal BTOPOro poja g$5 x*ydydz +

xy? dzdx + xyzdxdy,
e S - BHELIHSs CTOPOHA MOBEPXHOCTH Tena Q: x>+ +22<R?, x>0,1>0,2>0.

5. Beruncnuts uaTerpain u3 3agadu 4 ¢ nomoiusio Gopmynsl ['aycca-Octporpaackoro.

Bapuanm 2.

1. BBIMHCANTHL KPUBOIMHEIHHBI HHTErpas IEPBOTO Poja: [, s arctan%ds, rae C - qacTb

OKPYKHOCTH X’ +y’=a", neskalas B NepBOii YeTBEPTH.
2. BbIMHCIHTBE HENOCPEACTBEHHO KPHBOJIMHEHHBIH HHTErPajl BTOPOro poja
ﬁc(x + y)dx + (x — y)dy, rae C - okpysxkHOCTb x*+)?=12, npoberaemas NpoTUB X0/1a
4aCOBOH CTPEIKH.
3. BrpruucauTts HHTErpa u3 3aaauu 2 ¢ noMoibio Gopmyist ['puna.
4. BplYHCAUTH HEMOCPEACTBEHHO MOBEPXHOCTHBII HHTErPa BTOPOro poja
# xdydz+ydzdx+zdxdy
s x?+y2+z2
2
re S - BHENIHAS CTOPOHa cepsl x*+*+2°=16.
5. Brpruucnuts unTErpat U3 3ajaa4u 4 ¢ nomoubsio Gopmyisl Iaycca-Ocrporpaackoro.

’

Konmponvnas paboma Ne3. Psaowi
Bapuanm 1

2

1 n
1. HccnenoBarb Ha CXOAUMOCTb PAL Yy q (1 — ;)
1

2. Hcenenoars Ha CXOAUMOCTD PAML Dyre e
ninLn
COosT

3. Hccnenosars Ha aBCOMIOTHYIO M YCIOBHYIO CXOAUMOCTD PA Yopeq (— 1) :

- 4 nx
4. ]Jloka3arh paBHOMEPHYIO CXOAUMOCTh (DYHKIIMOHAILHOM M10CIIEI0BATEIbHOCTH o Ha

nx
noaynpsMoi [ 1;+w).
5. Haiitu 061acTh CXOAMMOCTH CTENICHHOTO psijia Y o 2™ +
X
6. Pasznoxurs B psaja no creneHsM x-1 GyHkiuo Y
—LXTX

Pasnoxuts B psajg @ypse no cunycam QpyHkuuio y=[x+1| na unrepsane (0,m).



T

can

n

Bapuanm 2

371

; .

HccnenoBars Ha CXOMUMOCTD PSIJL Yy -
n=17or

HUccnenosars Ha CXOAMMOCTD P Domeq

. (_ 1)n+1
=1 3p-1
Jlokazath paBHOMEPHYIO CXOAMMOCTb (DYHKIIHOHAIBHOTO PAIA Yipe

HccnenoBars Ha aBCOTIOTHYIO M YCIIOBHYIO CXOIAUMOCTD PAfl ),
1 ml—[a BCEH
psIMOH.

% o0 n n(x-1"
Haiiti 061aCTh CXOMMOCTH CTEIIEHHOTO Psifa Y p—q(—1) g

4

Pa3noxkuth B psij| O cTeneHsM x GyHkuuo y=v 16 — x2.
Pasnoxurs B psag @ypse no kocunycam ¢pyukuuio y=|x-1| na uareprasne (0,m).



b

00 =1 @ o

o

11.

12

13.

14.
15,

16.
L7,

18

19,
20.
21.
22,
23,
24,
25

26.
27.
28.
29,

30.
31
32.
33,
34.
35.

36.

ITepeyenb BONPOCOB HTOIOBOM ATTECTALUM 110 KypCy
1 cemectp (2 Mojy.ib)

OcHOBHBIE MOHATHSA TEOPHH MHOKECTB.
CueTHble 1 HecueTHbIE MHOKECTBA. CUETHOCTb MHOXKECTBA pallMOHANBHBIX uncen. HecueTHocTs
MHOJKECTBA JICHCTBUTEILHBIX YHCEL.
Onpenenenne (yHKUMH JEHCTBUTENLHOTO nepemeHHoro. Obmacts onpeaeneHusa. Ob6nacts
3HaueHuil. O003HaYEHHUS.
I'padux pynkuun. Cnocodsl 3aganust QyHKLHH.
Obparnas ¢pynkuus. 'paduku B3auMHO 00paTHbIX (YHKIIHIL.
Komnozuitus, uiu cinoxkuas GyHKIus.
Yerusie u HeueTHble GyHKIMH U X rpaduxu. [lepuoanueckas QyHxius.
Omnpenenenue ¢Qyukumii: a) Bospacrarwiuei, ©0) yObiBawomiei, B) HeyObIBarouei, r)
HeBo3pacraoleil. OnpeneneHne MOHOTOHHON (YHKIIUH.
Onpenenenue nocnea0BaTeIbHOCTH.

. OnpeneneHre KOHEYHOTO Mpeena YMCA0BON MOCIeI0BaTeILHOCTH, 0003Ha4YeHue. OnpeeneHue

OEeCKOHEUYHO MaJIOH OCIIEI0BATEILHOCTH.
Onpenenenne OECKOHEYHOrO Mpefesa YHCIOBOM  mocienoBarenbHocTH.  OnpeneneHue
OecKOHEeYHO 0OJIBLION MOCIEI0BATENLHOCTH.

. Onpenenenne cxoadIencs MOCIEA0BATEIILHOCTH. Onpenenenue pacxozsuieics

[OCIIEN0BATEILHOCTH.

Onpenenenue nocnenoBaTe/bHOCTER: a) BospacTatoulei, 0) yosiBatoieil, B) HeyObIBalowIe, 1)
HeBo3pacTawouiei. OnpeneneHne MOHOTOHHOH MOCIEI0BaTe/IbHOCTH.

Onpenenenue orpaHUYEHHON OCIIEN0BATEILHOCTH.

ChopmynmupoBate  Teopemy  Beliepmrpacca  (IoCTaTouHOE — YCIIOBHE — CXOAUMOCTH
MOCJIE0BATEILHOCTH).

CaoiicTBa nocienosarensHoctu {(1+1/n)"}.

CaoiicTBa npeaenoB nociaeaoBarenbHocTel. Jlokasars 01HO U3 CBOHCTB.

. CpopmynupoBath TeopeMy O MNPOM3BEAEHMM OECKOHEYHO MaJlo IOC/IEA0BATENBHOCTH Ha

OTPaHUYEHHYIO.

Cdopmymnposars U J0Ka3aTh TEOPEMY 00 OTPAaHUHMEHHOCTH CXOASALICHCS MOCIEJ0BATEILHOCTH,
Onpenenenue NoANOCIEI0BATEILHOCTH.

Cdopmynuporars u fokazars TeopeMmy bonbnano-Beliepurrpacca.

Onpenenenue pyH aMEHTAIBHON HOCIE10BaTEIbHOCTH.

Cdopmynuposars kputepuii Koy ¢XoquMoCTH OCIEA0BATENbHOCTH.

Onpenenenue €-0KpecTHOCTH TOUKHU. OnpeeneHue NpoKoI0TON €-0KPECTHOCTH TOUKH.
Onpenenenue KOHEYHOTO Mpeaena (pyHKUuH B Touke. OnpeaesieHe KOHEHHOro npeena GyHKuuu
B TOuKe cripasa (csera). OgHocroponnue npenenst. Mnnocrpanuu.

Onpenenenue 6eckoHeuHOro npejaena GyHkuny B Touke. Mmocrpauu.

Onpenenenne KOHeUHOro npeaena GyHkuun Ha 6eckoneunoctu. Mmocrpanuu.

Onpenenenue 6eckoHEUHOTO Mpeaeta GpyHkuuu Ha 6eckoHeuHoctu. Minmoctpauuy.

[TpaBuiia BeIYMCICHUS NPEAEIOB (PYHKIUH, CBA3aHHBIE ¢ MHOTOWIEHAMHU H ¢ HPPALHOHAILHBIMH
BBIPAKCHUSIMHU.

Onpenenenus 6eCKOHEUHO MAION M OecKOHEUHO 00IbLIONH (QYHKIUH.

CdopmynupoBars TeOpeMy O CBA3H OECKOHEYHO DOIBIINX U OECKOHEUHO MAIIBIX (DYHKIIHIA.
Jlokaszatb cBOHCTBO npesena (PyHKIUH B TEPMUHAX OECKOHEUHO MaJIbIX.

CaoiicTBa OeckoHeuHO MasbiX (PpyHKIMH. Jloka3aTh OHO U3 CBONCTB.

CdopmynpoBars 1 J0Ka3aTh TEOPEMY O ABYX MUIHIIHOHEPAX.

CdopmynupoBars U J0Ka3aTh TEOPEMY O COXPAHEHHM 3HAKA HEPABEHCTBA IPH TEPEXoJe K
npesely.

Caoiicta npeaenos ¢yHkuuit. Jlokazats 0QHO U3 CBOMCTB.



3L
38.
39,
40.
41.
42.
43.

47.
48.
49.
50.
31,
A2
5.
54.
.

56.
57.
. Jlokaszars 0JJHO U3 CBOMCTB NPOU3BOAHON (PYHKIIMU B TOUKE.
59.
60.
61.

58

62.

63

64.
65.
66.

67.
68.
69.

70.

71,
72.
73.
74.
75.

76.

[Tepsolit 3aMeuarenbHbli npenen. Jlokasars.

CdopmynrpoBars BTOPO#t 3aMeyuaTelbHbIN PeIes.

CdopmynupoBath CIEACTBHS IEPBOTO 3aMedaTeabHOro npeaena. Jlokasars 0HO U3 HUX.
CdopmynupoBaTh CI€ICTBHS BTOPOT0 3aMe4aresibHOro npejaesa. Jlokazats 01HO U3 HUX.
Onpenenenne 6eCKOHEUHO MallbIX OJHOrO nopsiaka npu x—a. Odosnauenue. [Ipumepsi.
Onpenenenne YKBUBATICHTHBIX 0€CKOHEUHO MalbIX pU X—a. Obo3Hauenue. [Ipumepsl.
Onpenenenne OecKkOHEUHO MallbIX 0o0Jle€ BBICOKOTO NOpsAIKA, HYEM 3ajJaHHas, HOpU X—a.
O6o3nauenue. [Ipumeps.

. Onpenenenue 6eckoHeuHO OONBIIMX OHOTO NopAaka rnpu x—a. Obo3Hauenue. [Ipumeps.
45.
46.

Onpenenenue YKBUBATICHTHBIX O€CKOHEUHO Oonbliux rnpu Xx—a. Obosznauenue. Ipumepst.
Onpenenenne OeckoHeuHO Oo0nbIIMX OO0JIE€ BBICOKOTO IOpSAJKAa, 4Y€M 3ajaHHas, MpH X—a.
Obo3nauenue. IIpumeps.

Jlokazatb TeopeMy 0 3aMeHe OECKOHEUHO MalbIX IKBUBAJICHTHBIMH.

3anucarb TabIUIly YKBUBAJIEHTHBIX 0€CKOHEUHO ManbIX (& ciyuaes).

Onpenenenue GyHKIHH, HEOPEPLIBHON B TOUKE.

Onpenenenue QyHKIMHI, HEPEPLIBHOH B TOUKE CIIpaBa.

Onpenenenue GyHKIMH, HENPEPLIBHON B TOUKE CleBa.

Onpenenenue GpyHKLUMHN, HENPEPLIBHON HAa MHOMKECTBE.

Cdopmynuposars cBoiicTBa (hyHKIHE, HEMPEPLIBHBIX B ToUKe. Jl0Ka3aTh OHO U3 CBOMCTB.
Onpenenenue npupatieHus QyHKIUU B TOUKE.

CdopmynupoBars 1 J0Ka3aTh TEOPEMY O HEOOXOIUMOM U JI0CTATOYHOM YCIOBUU HEIPEPLIBHOCTH
(YHKIUH B TOUKE.

Cdopmynuposarh TeOpeMy 0 HAUOOIBIINUX U HAUMEHBIIHX 3HAYEHUAX (PYHKLIUU HA OTPE3KE.
Onpenenenue npou3BOAHON (PyHKLIHUH B TOUKE.

Cdopmynuposars npasuia quddepeniupoBanust GyHKIMM.

Joxaszats Tpu 1100b1ie GOpMyIIbl BHIMHCIEHUS MPOU3BOIHBIX OCHOBHBIX MIEMEHTapHbIX (PyHKIMIL.
Jlorapudmuueckoe nudpdepenuupoBanne u auddepeHuupoBaHne HESBHO 3alaHHBIX (DYHKUMIMA
(mpuMeps! NpUMEHEHUs).

Teopema (npousBoanas oOparHo# ¢yHKUUM) ¢ JoKasateabcTBOM. [Ipumepst BbhiBoga (opmyin
MPOU3BOIHBIX 00OPATHBIX (PYHKIIMA.

. Ilpoussoanas napamerpuuecku 3agaHHoi (yHxkuuu. IIpumeps! BbIYMCIEHUS NPOU3BOAHBIX

napaMeTpUuecKy 3a1aHHON (PYyHKIHMH B QUKCHPOBAHHOM TOUKE C MapaMeTPoM to.

Onpenenenne auddepenuupyemoit GpyHkinn B GUKCHPOBAHHON TOUKE Xo.

Onpenenenne nuddepenunana nepporo nopsiaka GyHKIUU B (PUKCHPOBAHHOMH TOYKE Xo.
Teopema (HeoOxoaumoe u jgocrarouHoe ycnosue auddepeHuupyeMocTi GyHKIUH B TOUKE) C
J10Ka3aTe/IbCTBOM.

Teopema 00 nuBapuantTHOCTH Gopmbl AU QepeHInata NepBoro nopsaKa.

Onpenenenue npou3BoAHbIX U AU(QHEPEHIINANT0B BLICIINUX 1OPSIIKOB.

OnpeneneHue ToUEK MaKCUMyMa, TOYEK MMHHMYMa, TOUEK IKCTpeMyMma (PYyHKIUH (CTPOroro u
HecTpororo). OmnpenesieHMe MakCMMyma, MUHHUMYMa, JKCcTpemyma GYHKUMH (CTpPOroro u
Hectpororo). Miunoctpanus pasinyibiX CUTYalHi.

Teopema @epma ¢ nokasarenscrBoM. Miumoctpanus. OnpeneneHue CTallMOHAPHON TOUKU U €€
CBSI3b C DKCTpPEMyMaMH (DyHKIUH.

Heobxoaumoe ycnoBue dKkeTpeMyMa (¢ J0Ka3aTeIbCTBOM).

Teopema Ponns (¢ qoka3zaresibCTBOM).

Teopema Koin (¢ 10Ka3aTenbcTBOM).

Teopema Jlarpanxka (¢ gokasarenscTBoM). Uimroctpanun.

Teopema 0 HEOOXOMMMOM M JOCTATOYHOM YCJIOBHUH MOCTOAHCTBA (DYHKIMU Ha UHTEpBane (cC
J10Ka3aTeJIbCTBOM).

Teopema o0 pnocrarouHoM ycioBUs BospacTaHus (yObiBanusi)) (yHKUMM HaA HHTepBaie (C
J10Ka3aTeJIbCTBOM).
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[Tpasuino Jlonutans (1okaszarensbeTBo). PasnuuHble CUTyalluy PpacKpbITHS HEOMPEAEIEHHOCTEN C
nomMolbto npasuia Jlonurans (mpumepst).

. @opmyna Teitopa B OKpecTHOCTAX TouKH a. Onpeaenenre MHorowieHa Teitnopa n-ro nopsaxa.
Ornpenenenue octatoyHoro uieHa ¢popmynst Teitnopa n-ro nopsjka.

®opmyna Teltnopa ¢ octarounbM wieHoM Gopmbt Ileano.

. @opmyna Maxknopena. @opmysna MaknopeHa HEKOTOPBIX IEMEHTapHbIX QyHKINHA.

Teopema (epBoe 10CTATOUHOE YCIOBUE IKCTpEMyMa (PyHKIMH) C I0KA3aTEIILCTBOM.

. Teopema (BTOpo€ 10CTATOUHOE YCIOBUE IKCTpeMyMa (QYHKIMHU) C JOKA3aTEILCTBOM.
CdopmynupoBaTh NpaBu/ia HAXOKIEHHS HAUMEHBIIMX U HAUOOJBIIMX 3HAYEHUN (DYHKIIMU HaA
OTpE3Ke.

Onpenenenne (GyHKIMY, BRITYKIOH BBEpX (BHH3) HAa HHTEpBaie (a,b).

Teopema (JocTarouHoe yCIOBHE BBINYKJIOCTH BBepX (BHU3) rpaduka GyHKUMH) C
J0Ka3aTeIbCTBOM.

Omnpenenenue Ttouku mneperuba. Teopema (HeoOxoaumMoe yClIOBHE TOUKM neperuba) c
J10Ka3aTeIbCTBOM.

Teopema (nepBoe 10CTATOUHOE YCIOBHUE TOUYKHU eperuda) ¢ 10Ka3aTeIbCTBOM.

Teopema (BTOpoe 10CTaTOUHOE YCIOBHE TOYKHU Iepernda) ¢ 10Ka3aTebCTBOM.

OnpeneneHue BEPTHKAIbHOH aCHMIITOTBL.

Omnpenenenye U NpaBUIIO HAXOKACHHS HAKIIOHHOH aCHMIITOTBL

2 cemecTp (3 MOaYJIB)

. Onpenenenne nepoodpasHoil. CBoNCTBa MIEPBOOOPA3HBIX € J0KA3aTEIbCTBOM.
. Onpenenenne HEONpPEAEIEHHONO HMHTerpaiga ¢ pacuugpoBkoil  o0osnauenuit. CpoiicTBa

HEONPEACIEHHOTO HHTETPAlIa € A0KA3aTCIIbCTBOM.

. Tabnuua HeonpeneneHHbIX HHTErPAIOB ¢ J0KA3aTEILCTBOM.
. MeTozbl 3aMeHbI IEPEMEHHBIX M MOABEACHUs 1oj 3Hak AuddepeHinpana mpu BbHIYHUCICHUH

HEoNpeeeHHbIX HHTerpanos. [Ipumepst.

. Meroa MHTErpupOBAHUS 110 HACTAM C 10Ka3aTeIbCTBOM.
. Onpenenenus: a) pauroHanbHOH Apodu; 0) NpaBUILHON palMoHaIbHOM 1po0H; B) HENPAaBUILHOH

palMoOHaILHOM IpO0U; I') NPOCTEHIINX pallHOHAIBHBIX JIpo0ei (4 Tuma).

. MeTozbl MHTErpUpOBaHUS POCTEHINNX pallMOHAIBLHBIX qpobeil. [Tpumepsoi.
. MeTozbl MHTErpUPOBAHUS ITPABUIILHBIX U HENPABUIBHBIX PAllHOHAIBHLIX ApoOei. [Ipumepst.
. MeTobl MHTErpUPOBAHUs UPPALIMOHAIIBHBIX BbIPAKECHUI.

YuusepcanbHasi TPUrOHOMETPHUUYECKas IMOACTAHOBKA IIPU BBIYMCIECHUU HEONPEICIEHHBIX
unrerpanos. [Ipumepsr.
Wnrerpanshas cymma Pumana.
Menkoctb pazbuenus.
Bepxusist u HukHaAs1 cymmbl [lap0y.
Wnrerpan Pumana.
Teopema 0 HEOOXOAUMOM YCIIOBUM UHTErPUPYEMOCTH (DYHKIMHU (C JOKA3aTEILCTBOM).
Kpurepuii unrerpupyemoctu JdapOy (hopmynuposka).
CBOICTBO JTHHEITHOCTH ONPEACIIEHHOr0 HHTErpaia.
CBOMNCTBO aINTUBHOCTH ONPEIEICHHOI0 UHTErpaja.
CBOHCTBO MOHOTOHHOCTH OIIPEEICHHOIO HHTErpaa.
HNuterpupyeMocTs MPOU3BEICHHUS HHTETPUPYEMBIX (DYHKITUHA.
NurerpupyemMocTs abCOIOTHON BEIMYHHBI UHTETPHPYEMON (DYHKLIIH.
Teopema o cpeiHeM HHTErpanbHOM 3Ha4YeHUH QyHKUNHU (POpMYIHPOBKA).
Teopema 0 HENMPEPLIBHOCTH UHTErpaja Kak (yHKIMHU BEPXHETr0 npefena (¢ J0Ka3aTeIbCTBOM).
Teopema o quddepeHIIIpoBaHUE HHTErpasa 110 BEPXHEMY Ipeaety (¢ JoKa3aTeIbCTBOM).
Teopema Heiorona-Jleiibuuna (¢ qoka3aTensCcTBOM).
3aMeHa epeMEHHBIX B ONPEICICHHOM HHTETpae.
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WuTerpupoBanue 1o 4acTsiM B ONPEAEICHHOM HHTErpae,

[Inomans KpUBONUMHEHHON TpaneLuu.

[Tnomans KPUBOIMHEHHOTO CEKTOPA B MOJISIPHBIX KOOPAMHATAX.

JlnuHa 1yru KpuBOM B IEKAPTOBBIX KOOPIMHATAX.

JluHa 1y KpuBO# B NONSPHBIX KOOPAUHATAX.

Jnuna 1yru KpUBOH, 3a1aHHOM HapaMeTPUIECKH.

O0bnem Tesa BpaleHus.

[Tnomans noBepXHOCTH BpallleHUs.

HecoOcTBenHblii nHTErpan nepeoro poja.

HecoOcTBenHbli nHTErpal BTIOporo poja.

CXonuMOCTb HECOOCTBEHHBIX UHTErPAjIOB.

Kputepuii cpaBHeHuUS [UIsl CXOAUMOCTH HECOOCTBEHHBIX HHTEIPasioB (C I0Ka3aTeIbCTBOM).

[Tpuznak dupuxiie cXoguMocTH HECOOCTBEHHBIX HHTEIPAoB.

[Ipusnak Abenst cxoJUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

DyHKIUA HECKOTIBKUX MEPEMEHHBIX.

Paccrosinue mexay AByMs Toukamu B R".

Hopwma snementa R".

Hepasencrso Koum-Bynsakosckoro-11IBapua (¢ 1oka3zarenbcTBOM).

HepagencTBo TpeyronsHuka B R" (¢ 10ka3arenbCTBOM).

[ITapoBas okpecTHOCTb TOUKH B R".

OTKpBITOE MHOKECTBO.

OxpectHocTts TOuKH B R"™.

OxpecTHOCTb OECKOHEUHO yaaneHHoU Touku B R™.

Touka NpUKOCHOBEHHSI MHOKECTBA.

3aMKHYTOE MHOXKECTBO.

Teopema 0 cBS3M MeXK/ly OTKPBITBIMH U 3aMKHYTBIMA MHOXKECTBAMH (C 10KA3aTeIbCTBOM).

3aMbIKaHHE MHOMKECTBA.

Teopema 0 3aMKHYTOCTH 3aMbIKaHUSI MHOKECTBA (C 10KA3aTEIbLCTBOM).

OrpaHuyeHHOE MHOKECTBO.

KommnakTHOe MHOMXKECTBO.

Heobxonumoe u 10CTaTOYHOE YCIOBHE KOMIIAKTHOCTH MHOMKECTBA (C J0KA3aTe/IbCTBOM).

IIpenen nocienoBarebHOCTH Touek B R™.

[Ipenen GpyHKIHUN HECKOIBKUX MEPEMEHHBIX B TOUKE.

HenpepbiBHOCTE (DYHKIIMH HECKOJIIBKHX MEPEMEHHBIX B TOUKE.

HenpepsiBHOCTD (PyHKIUH HECKOIBKUX MEPEMEHHbBIX B 001aCTH.

YacTHble NPOU3BOHBIE EPBOro Nopsika GYHKIIUN HECKOJILKUX TEPEMEHHBIX B TOUKE.

[TonHoe npupaiienue QyHKIMYA HECKOIBKUX 1EPEMEHHBIX.

HuddepeHunpyeMocTh QyHKIMU HECKOIbKHX TEPEMEHHBIX B TOUKE.

Huddepenunan nepsoro nopsjaika or (PyHKIUH HECKOILKUX EPEMEHHBIX.

Teopema o cBsa3u auddepeHUHPYEMOCTH U HEMTPEPBLIBHOCTH (PYHKIUM HECKOIBKHX IIEPEMEHHBIX
B TOUKE (C JI0Ka3aTeIbCTBOM).

Teopema o neobxoaumoMm ycnosuu audpdepeHupyeMocTi PyHKIUH HECKOJIBKUX MEPEMEHHBIX
B TOYKE (C JI0KA3aTeIbCTBOM).

Teopema o gocratouHom ycnoBuu auddepeHunpyeMocTH GyHKLINUH ABYX NEPEMEHHBIX B TOUKE
(¢ moKa3aTeabLCTBOM).

Teopema o nuddepeHtpoBaHUH CIOKHOH (QYHKIUMYU 1BYX NEPEMEHHBIX (C JOKA3aTEILCTBOM).

WuBapuantaocts  Qopmbr  auddepenumnana  (QyHKUMH  HECKOIbKMX  NEPEMEHHBIX (C

JI0Ka3aTeIbCTBOM).

I'panuenT QyHKIINN HECKOIBKUX NTEPEMEHHBIX.

[TpousBoHas GyHKIMM HECKOIBKUX TEPEMEHHBIX 110 HAIPABICHUIO 33JaHHOTO BEKTOPA.

KacarenbHas m10ckocTs k rpaguky GyHKLIHH ABYX MEPEMEHHBIX.

Hopmaub k rpaduky (yHKIMM 1ByX NEPEMEHHBIX.
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YacTHble NPOU3BOIHBIE BBICHIUX [TOPAIKOB OT (YHKIUH HECKOJIBKHX IEPEMEHHBIX.
Juddepennnans! BEICIINUX MOPSAKOB OT (DYHKIIMHM HECKOIBKHX IIEPEMEHHBIX.
®opmyia Teinopa n-ro nopsiika 11 PyHKIHU HECKOIBKUX EPEMEHHBIX B TOUKE.
Ocrarounsiii wied Gopmyibl Teisiopa n-ro nopsiaka a1 PyHKIIUU HECKOJIBKUX MEPEMEHHBIX B
Touke B (popme Jlarpamxka u Ileano.
Teopema © HE3aBHCHMMOCTH CMEIIAHHBIX YaCTHBIX IPOM3BOAHBIX OT  MOpsJKa
nupdepennupoBanms (¢ 10Ka3aTEILCTBOM).
Touka cTpororo (HECTpPOroro) MakCUmMyma (MHHHUMYyMa, IKCTpeMyMma) (YHKIUHH MHOTHX
NePEeMEHHBIX.
Teopema 0 HEOOXOAMMOM YCIOBHM OKCTpeMyMa (DyHKLIMM MHOTHX MEpEMEHHBbIX (C
JI0Ka3aTeIbCTBOM).
CrauunonapHas Touka (pyHKIIMH MHOTHX [1I€PEMEHHBIX.
Ksagparuunas dopma.
[TonoxurensHo (OTpULIATENLHO) ONpeE/IeeHHAas KBaapaTudHas dhopma.
HeorpuuarenbHo (HEMONIOKUTENBHO) MOJIyONpe/ieeHHas KBajpaTuiHas (popma.
3HakonepeMeHHas KBajgparuuHas Gopma.
Teopema 0 A0CTAaTOYHOM YC/IOBHM HKCTpeMyMa (YHKIMH MHOIMX IEpPEMEHHBIX (cxema
Jl0Ka3aTenbLCTBa).
Kpurepuii CuibBecTpa 3HaKOONPEAEIEHHOCTH KBaApaTHIHON (OPMBI.
Jlocrarounoe ycnoBue MakcumMyMma (QyHKIUH JIBYX [TEPEMEHHBIX.
HocrarouHoe ycnoBue MUHUMYMa (YHKUIHHU ABYX [MEPEMEHHBIX.
YeaoBHBIH IKCTpeMyM (yHKLUH HECKOILKHUX IEPEMEHHBIX.
Oyuxnus Jlarpanxa. HeoOxoaumoe ycinoBuE€ YCIOBHOTO JKCTpemyma (DYHKUHUH HECKOJIBKUX
MEPEMEHHBIX (C TOKA3aTEIbLCTBOM).
JocratouHoe ycClIOBUE YCIOBHOIO OJKCTpeMyMa (DYyHKIUH HECKOILKHX HEPEMEHHBIX (C
JI0Ka3aTeIbCTBOM).

3 cemectp (5 moay.an)

1) Hurerpan Pumana Ha n-MepHOM IPOMEXKYTKE.

2) Kpurepun Jlebera u [lapOy unrerpupyemoct (pyHKUHH.

3) JlomycTumble MHOMKECTBA M HHTETpajibl HA HUX.

4) OO6ume cBoitctBa unTerpana Pumana na maoxecrse R",

5) CaeaeHue KpaTHOroO MHTErpaia k nosropHomy. Teopema @yOunu.

6) /JIBoitHON UHTErpal: MPUBEACHUE K IOBTOPHOMY, 3aMEHA MEPEMEHHBIX, IPUIOKEHHUSL.

7) TpoiiHoi MHTErpasl U €ro BEIYMCIICHUE. 3aMEHAa MEPEMEHHBIX B TPOHHOM HHTErpase.

8) HecobcTBenHbie HHTErpalbl ABYX U TPEX MEPEMEHHbIX.

9) Kpusonuneiinbiii uurerpain l-ro poaa.

10) KpuBonuuelinblii uHTErpai 2-ro poaa.

11) YenoBust HE3aBUCUMOCTH KPUBOIMHEHHOIO HHTErpaia OT IMYTH UHTETPHPOBAHUS.
®opmyna [‘puna.

12) [ToBepXHOCTH U X OPUEHTALIMSL, IJIOLIA/lb TOBEPXHOCTH.

13) IToBepxHocTHBIH uHTErpan 1-ro poaa.

14) IToBepxHOCTHBIH UHTErpall 2-ro poja.

15) ®opmyna Octporpaackoro-I'aycca.

16) ®opmyna Crokca.

17) CxansapHble n BEKTOpHbIE 110715, ['paquenT, 1uBepreHuus, LHPKYIsLus, poTop.

18) Cneunanbueie nosg. OOparHas 3a/1a4a BEKTOPHOTO aHAJIN3a.

19) UncnoBoii psij, ero cymma, CXoauMoCTb, OCTaToK.

20) OcHOBHBIE CBOWCTBA YUCIOBBIX PSIOB.

21) Heobxonumoe ycroBue cX0AMMOCTH YHCIOBOTO psja (C J0oKa3aTeIbCTBOM).

22) Teopema 006 ocTaTKe YUCIOBOIO psja (€ A0Ka3aTeabCTBOM).



23) Kpurepuii Komum ¢xoqumMocTu YHCIOBBIX pAaoB. PacxoauMoCcTs rapMOHHYECKOIO psijia.

24) [Ipu3Haku cpaBHEHHS YHCIOBLIX PSAAOB (C 10KA3aTEIbCTBOM).

25)pusznak  [lanamOGepa  CXOQUMOCTH  HEOTPULATENBHBLIX  YMCIOBBIX  pPsaoB  (C
J0Ka3aTeIbCTBOM).

26) Papukansuslii npusHak Komm (¢ qokasareascTBom).

27) UurerpanbHblii  NpU3HAK  CXOAMMOCTH  HEOTPULATEJBHBIX YHUCJIOBBIX pPsioB (¢
JoKazaTenbeTBoM). CxonuMocTh 00001IeHHOT0 paja Jupuxie.

28) 3nakouepeaytomuecs psasl. [Ipusnak Jleiibuuna (¢ qokasareabcTBOM).

29) AbcomoTHass W yCIOBHas CXOAMMOCTb 3HAKONEpPEMEHHBIX psAnoB. Teopema o CBs3U
a0COMIOTHOH U O0OBIMHON CXOAMMOCTH (C 10Ka3aTEILCTBOM ).

30) [TepemecTuTebHOE CBOUCTBO a0COIIOTHO CXOAALIMXCS PAIOB.

31) Teopema Pumana 00 yCI0BHO CXOASALIMXCS psiiax.

32) llpusnaku Jqupuxiie n Abens cXoqUMOCTH PSA0B (C 10KA3aTEIbCTBOM).

33) OyHkiMoHaNbHBEIE MOCHeqoBaTeNbHOCTH U psabl.  [loToueunas u  paBHOMepHas
CXOAUMOCTb.

34) HeobxonuMoe u A0CTAaTOYHOE YCIIOBHE PABHOMEPHOH CXOOUMOCTH (YHKIMOHAILHOH
MOCJEI0BATEILHOCTH (C JI0KA3aTEILCTBOM).

35) Kpurepuii Ko paBHOMEpHONH CXOAMMOCTH (PyHKIHOHAIBHBIX HOCIEN0BATENILHOCTEN U
PSIOB.

36) [Ipusnak Beliepmrpacca paBHOMEPHOH CXOAUMOCTH (DYHKLHOHANbHBIX PAgoB (C
JI0Ka3aTeIbCTBOM).

37) Teopema 0 HENPEPLIBHOCTH CYMMbI PABHOMEPHO CXOASIIEIOCs psjia (¢ 10Ka3aTeIbCTBOM).

38) [lounennoe nuddepeHnpoBaHre U HHTETPUPOBAHUE (PYHKIIMOHAIIBHBIX PAIOB.

39) Crenennsie psaabl. Teopema Abens (¢ 10Ka3aTEILCTBOM).

40) Paguyc, uarepsan 1 001acTh CXOAUMOCTH CTENEHHOTO Psijia.

41) Pansr Teitnopa n Maxnopena.

42) PaznoxeHue OCHOBHBIX 2JIeMEHTApHBIX (YHKLMH B psja Maknopena.

43) OproronanbHas cucreMa GpyHkuuit. Psaas @ypoe.

44) Cpoiictsa psaaga @ypse. HepaBencrso beccens. CxoqumMocCTb B CpeIHEM.

45) Tpuronomerpuueckuii psii @ypoe U €ro CBOHCTBA.

46) Teopema lupuxute. [Ipunnun nokanusauuu Pumana.

47) Metoa cpenuux apudmernueckux cymmuposanus psjia @ypoe. Teopema Beliepirpacca.



