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1. MecTo qucuumiunbl B crpykrype OIIOIT

Ne
Bapu
aHTa

MecTO NJMCHUIUIMHBI B y4e0HOM
1aHe 00pa3oBaTe/bLHOI
NPOrpamMmbl

CraHgapTHBIN TEKCT AJ aBTOMATHY€ECKOT0
3amoJIHeHUus1 B KOHcTpyKTOope PILI

1 brox 1. Jucuumimuuel (MOAYIH)
OO6s13aTenbHast 4yacThb

Hucimmmaa b1.0.07, «MaremaTudeckuii aHaJIHU3»,
OTHOCHUTCS K 00s13aTeIbHOM JacTu OO0I1
Hanpasienuss noarorosku 02.03.01 MaremaTnka u
KOMITBIOTEPHBIC HAYKH

2. H.TIaHI/IpyeMbIe pe3yJabTaThl oﬁyqe}mﬂ Mo TUCHUIIJIMHE, COOTHECEHHDBIE C IIVIAHUPYEMBIMU

pedyjJbTaTaMi OCBOCHUSA 06pa30BaTeJ’lLHOﬁ NmporpaMmbl (KOM]’[eTeHIII/IHMH Hu

HHIAKATOPAMH JTOCTHKEHHUSI KOMITETEHIIHIA)

I[InanupyemMble pe3yJbTaThl 00yUeHHs M0
AUCHHUILIMHE (MOYJ/II0), B COOTBETCTBHH C

NOUCK, KpumuquKud
anaiuz u cCunmes

HHIHKATOPOM JOCTHKEHUSI KOMIIeTeHIHH HanMeHoBaHHe
®opmupyembIe Huaukarop OIICHOYHOTO
KOMIETEeHIUH JTOCTHKEHU S
KOMMeTeHIHI™ Pe3yabTaThl 00yyeHus1 cpeacraa
(xox, comeprkanue 10 AHCHEILIHEE®*
KOMIIETEHIIIH) (oz, coneprkanme
WHIUKATOPA)
VK-1 VK-1.1. 3uaem 3namo nouatus u yrepxaenus | CobecedosaHue
Memooul noucka, Kypca MaTeéMaTHn4eCKoOro
Cnocoben aHaJIM3a, CBA3H MKy
KPUMU4ecKo2o ’
ocyuecmeiiims IIOHSATUIMU
amanusa u cunmesa
NOUCK, nuddepeHantbHOro U
ungopmayuu,
Kpumuieckuil popmay WHTETPAIBHOTO UCUMCIICHHUS
OCHOBbI CUCEMHO20 i i
A (GYHKIUH OJTHOW U HECKOJBKHX
no0xooa oz IIEPEMEHHBIX, YUCITIOBBIMH U
ungopmayuu,
pewerust (YHKITMOHATLHBIMH PSTAMHU.
NPUMEHAMb
. NOCMABILEHHBIX
cucmemmwvlii NOOX00
3a0au.
0J151 peuieHus
NOCMABLEHHBIX VK-1.2. Ymems npuMeHsITH OCHOBHBIE Koumponvhoie
3a0au Ymemo METOMBI HCCIIEIOBAHUS pabomol, mecm
ocyuecmenamo (GyHKLHUH C TOMOIIBIO

muddepeHIaTbHOTO U
MHTETPAIbHOTO UCUUCIICHHUS

ungopmayuu, JUTSI PEIICHUS TTOCTABIICHHBIX

NPUMEHAMb 3ajad.

cucmemmwlii NOOX00

07151 peutenus

NOCMABIIeHHbIX 3a0a4

VK-1.3. Braoemsv nasvixamu Konmponvhvie
Braoemwv ocnosamu | HAXOXKJICHUS JIOKATHHBIX, pabomwl, mecm
KPUMu4eckoz2o rI100aTbHBIX M YCIOBHBIX

amanusa u cunmesa KCTPEMYMOB () YHKITHH;

ungopmayuu, pa3ioxeHus: GYHKIINH T10

CUCIEMHO20 N00X00a

dbopmyne Teitnopa,




07151 peueHus

MHTETpUPOBaHUs QYHKIUY;

OIIK-1. Cnocoben
KOHCYTbMUpo8ams
U UCNONIL308AMb
¢dyrnoamenmanvHole
3HaHUs 8 obacmu
Mamemamuyeckozo
ananusa,
KOMNIEKCHO20 U
@DYHKYUOHANLHO20
aunanuza aneeopul,
AHATUMUYECKOU
eeomempuu u
mMonouo2ul,
ougpepenyuanvrvix
ypaeHeHul,
OUCKPEeMHOlL
Mamemamuxy u
Mamemamuyeckou
JIO2UKU, meopuu
8eposimHocmel,
Mamemamuyeckou
CMamucmuxy u
CYYAUHbIX
npoyeccos,
YUCTIeHHBIX
Memooos,
meopemudeckol
MeXaHUKU 8
npogeccuonanvrol
desmenvbHOCMU

NOCMABNIEHHbIX pa3ioxeHus: GyHKINH B
3a0adu. CTENEeHHOM psga u psag Pypee.
OIIK-1.1. Obnaoaem | 3nams MaTeMaTHYECKUE Cobeceoosanue
bazosvimu 3sHanusmu, | MOICIN B KOHKPETHBIX
HOTYUCHNbLMU 6 MPUKJIAIHBIX 33]]a4aX U METO/IbI
Y - WX UCCIIEIOBAHUSA C HOMOH.I.BIO
MaTeMaTHUYeCKOIo aHalln3a;
MAMEMAMULECKUX U\ 4 11rOpUTMBI HCCIICOBAHHS
(unu) ecmecmeeHHvix yHKLMI IPH TIOCTPOSHHUH
Hayk rpaMKOB U IPU BEIYHCICHUN
OCHOBHBIX XapaKTE€PUCTUK
reoMeTpHuecKuXx Guryp u
(bu3NYECKUX BEIUYHH,
UCIO0JIB3YS (PyH/IaMEHTaJIbHbIE
METO/IbI U TPUEMBI
MaTEeMaTH4YeCKOro aHajius3a.
OIIK-1.2. Ymeem Ymems» npoBOAUTH Cobeceoosanue,
pewams munoguie JI0Ka3aTenbCcTBa Koumponvnuvie
sadauu, MaTEeMaTHUYECKUX YTBEPKICHUIN pabomuwl

Gopmynupyemvie 6
PaAMKax
MamemMamu4ecKux u
(unu) ecmecmeenHvix
HayK

Ha OCHOBE OITBITa aHAJIOTHYHBIX
JIOKAa3aTeNbCTB U3 Kypca
MaTEeMaTHYECKOTO aHAIIN3a;
pelniaTe MaTeMaTHYeCKue
3aJ1a4d ¥ IPOOJIEMbI HA OCHOBE
MOJIyYE€HHBIX 3HAaHUHU U3
MaTEeMaTHYECKOTO aHAIN3a MPU
BBIUMCJICHUH JTMHBI KPUBBIX,
IUIOLIA/IN TUIOCKUX QUTYD,
00BEMOB U MaCChI TEII,
TJTIOIAAN TOBEPXHOCTEN,
KOOpJMHAT LIEHTPa Macc;,
MIEPEBOTUTH HA
MaTeMaTHYECKUi S3bIK 3a/1a4H,
MTOCTABJICHHBIC B TEPMUHAX
JIPYTUX IPEeIMETHBIX oOnacTeit
1 UCTIOJIh30BaTh MPEBOCXOICTBA
MaTeMaTH4eCKOn
(hOPMYTUPOBKH TSI KX
pEIIeHUSI.




OIIK-1.3. Umeem
HABbIKU
UCNONb308AHUS
OCHOBHbLIX NOHAMULL
meopem, 3aKOH08
MamemamuKky u (uiu)
eCmecmeeHHbIX HAYK
0J151 peuterus 3a0ay
npogheccuonanvbHoll
oesmenvHoCmu

Hmemwb nagvikuy UCTIONB30BAHUS
Pa3IMYHBIX METOJIOB U
CIocoO0B BBHIYHUCITICHUS
NPeJIeNiOB, METOA0B
nuddepeHIaIbHOTO U
WHTETPATBHOTO UCUUCIICHUS,
METOJIOB pa3fiokeHus: QyHKIUU
B CTCTICHHBIC PSJIBI U PSIBI
dypsbe.

Tecm

OIIK-3. Cnocoben
CamMOCmMosimenbHO
npeocmasisimo
HayyYHble
pesyivmamal,
cocmasnams
HayyHbvle
O0OKyMeHmbl U
omuemul.

OIIK-3.1. 3uaem 3name 0600UICHYSI, METOIBI Cobeceoosanue
npuHYyUNGl cOopa u aHaIM3a MOJy4YeHHOTO

nocmpoenus nayunot; | MaTepHaIa U3 Kypca

paboms, MaTeMaTHYECKOTO aHAJIN3A.

coepemeHHble

Memoovl coopa u

AHAU3A NOJLYYEHHO20

Mamepuana, cnocoowl

apeymenmayuu

OIIK-3.2. Ymeem Ymemo onpenenars, Kakue Cobecedosanue
npedcmaensimo HayYHBIE 33]Ia9d MOYKHO

Hayunoie PELIUTH ¢ IOMOIIBIO anmnapara

pesytmanmsi, MaTeMaTHYECKOTO aHAIN3A.

cocmasnsams

Hayuuvle 0OKYMeHmbl

u omuemol

OIIK-3.3. Imeem Bnaoemu Konmponvnuie

NPAKMUYECKUL ONnblm
BbICIYNIIeHUL U
HAY4HOU
apeymenmayuu 6
npogeccuonanvrol
oesamenbHOCmu

OCHOBHBIMH apryMmEcHTaMu U
nmpueMamMu IJist pCHICHUA 3a/1a4
METOJaMH MAaTC€MaTH4YCCKOI'O
aHaJIn3a.

pabomul, mecm




3. CTpykTypa u cojep:kaHue TUCHUILUIMHBI «MaTeMaTHyecKHii aHAIN3»

3.1. Tpya10oeMKOCTh TUCHUIIMHBI

oyHas opma
o0y4eHust
OO0mas Tpy10eMKOCTh 26 3ET
YacoB 1o yuedOHOMY IIAHY 936
B TOM 4HCJIe
ayJUTOPHBbIE 3aHATHS (KOHTAKTHAsI 520
padora)
caMoCTosITe/IbHAsA padoTa 272
KCPUD 8
Kounrtpoin 144
IIpomeskyToyHas aTTeCTALMSA —
I9x3amen 1,2,3.4 cem.

3.2.Coaep:xaHue THCIHIINHBI

HaumeHnoBaHue u KpPaTKoe¢ COACpPKaHUE Pa3a€jioB U TEM
AUCHUIIJIMHBI,

(l)opMa l'IpOMe)KyTO‘lHOﬁ aTTeCTAlMM IO JTUCHUIIJIMHE

Bcero
(4acekl)

B TOM YHCJIC

KOHTaKTHasi padora (padoTa Bo

B3aUMOJIEHCTBHH €

npenogaBaTeiemM), 4achbl

W3 HUX

VICKIIMOHHOI'O THIIA

3aHaTusa

CEMHHAPCKOI0 THIIA

3anaTusa

JlaGopaTopHble

IKoHTpOJIB

Bcero
KOHTAKT
HBIX
JacoB

CPC

1. BBegenue

1.IIpenmeT MaTeMaTHUECKOTO aHATIHN3a.

Odepk HWCTOpPHUM PA3BUTHUA MAaTEMaTH4YEeCKOTO  aHAaJH3a.
IMartemaTtrueckasi CHMBOJIMKa, 0003HAYEHUS

2. BemrecTBeHHbIE YU A

HucnoBas npsmasi.

ducnoBbIE MHOXKECTBA: IPOMEKYTKH, HUHTEPBAJIbI, JIy4H.
OKpPECTHOCTH TOYKH.

OrpaHuveHHble W HEOIPAHWYEHHbIE MHOXKECTBA, T'paHU
IMHO>KECTBA.

CyliecTBOBaHME TOYHBIX T'paHEl OrpaHMYEHHBIX YHCIIOBBIX|
IMHO>KECTB.

10

3. 3 UncaoBbie MOCIeI0BATEILHOCTH:

OmnpeeneHue YUCIOBON MOCIeN0BaTeEHOCTH. CXOAUMOCTD U
IIpeJe YUCTIOBOM

rocyenoBarenbHoCTU. IIpumMepsl.

CBOHCTBa TPEJICIIOB M YHCITOBBIX

MOCIEI0BATEIIFHOCTEH.

TeopeMa 0 €TMHCTBEHHOCTH TIpezenia, TeopeMa 00

OrpaHMYEHHOCTH CXOJI1IenCs

52

20

20

40

12




[IOCJIEI0BATEILHOCTH, IPEICNIbHBIN Nepexo1 B HEpaBeHCTBAX,
aprMeTHIECKHE TEHCTBUS CO CXOISITUMUCS
IOCJIEI0BATEILHOCTIMH.

IbeckoHEeYHO Masble M OOJIBIIHE ITOCIIEN0BATENLHOCTH, CBSI3b
Mex Ty HUMA. CBOHCTBa OECKOHEYHO MaJIbIX
MOCJIENOBATENBHOCTEMN.

[Ipenen MOHOTOHHOM MOCJIENOBATEIBHOCTH.

Uucno e. [IpuHIMI BIOKEHHBIX OTPE3KOB.
[loamocnenoBaTeILHOCTH.

Teopema bonbriano-Beliepmrpacca.

[IpenenbHBIE TOYKHA YHCIOBOIO MHOXKECTBA. BepxHuil u
HUKHUH Mpeaensl Mocae0BaTeIbHOCTH.

Kputepuii Komu cymecTBoBaHus npeena.

[TonHOTa YKCIIOBOM NPSAMOIA.

4. IIpenen pyHxkumm.

OyHKMu ~ meiicTBuTenbHOTO  repeMeHHoro.  O6mactp
ompeneneHus, MHOXecTBO 3HadeHHd. CnocoOwsl 3amaHus
¢yakunit. ['padux yHKIIHIN.

Omnpenenenue npenena GyHKIuH B Touke 1o [eitae u Komm.
Teopema  SKBUBaJEHTHOCTH  ompenencHui.  JlokampHas
OrpaHHMYEHHOCTD (DYHKIMU, UMEIOLIEeH TIpe/ed.

CBolicTBa npezesoB GyHKIHHA.

[Ipenen cynepno3uium.

beckoHeyHO Masble ()YHKIMU M UX CPABHEHUE.
Bameuarenbubie npeneist lim sin X, Hm (1+x) . Packpbitue
HEOTIPEICIICHHOCTEH.

OOO0OImEeHNne TOHATHSA TIpefesia; OIHOCTOPOHHHE MpENelsl,
OeckoHEeYHO Oombiie (YHKINH, IPpeeTbl Ha OECKOHESYHOCTH.
Kpurepuit Komm cymecTBoBaHUs KOHEYHOTO IIpenerna
(byHKIMN B TOYKE " Ha
0ECKOHEYHOCTH.

28

10

10

20

5. HenmpepbiBHbIE (PYyHKIIUM:

CBolicTBa HENPEPBHIBHBIX (DYHKIIHUIA.

UlokanpHast yCTOMYMBOCTh 3HAKA.

Paznuuust onpenesieHns: HENPEPbIBHOCTH (DYHKIMH B TOUKE.
ApudmeTrryeckre NeicTBHS HaJl HEMPEPHIBHBIMU (QYHKIHSIMHU.
HenpepbIBHOCTH CyNEPIIO3UIIHH.

Krnaccudukauus Touek pa3pbiBa GpyHKLIUH.

HemnpepsIBHOCTS (pyHKINM Ha MHOXecTBe. HenpepriBHOCTD
hileMeHTapHBIX QyHKIni. Teopema o MpoOMeKyTOUHBIX
BHAYECHHUSX.

Teopema Beliepmrpacca 00 orpaHI4eHHOCTH HEMPEPHIBHON
(DYHKIMM Ha OTpe3Ke U JOCTIKCHUH TOYHBIX TPaHeH.

'Y crioBust HETIPEPBIBHOCTH MOHOTOHHO# (DYHKIIMH Ha OTpE3Ke.
Teopema 0 HENPEPHIBHOCTH OOpaTHOW QYHKIIMH.

28

10

10

20

6. IlponzBoanas GyHKIMM:

3aqaun, IPUBOISIINE K HOHITHIO IPOM3BOIHON (HYHKIHH.
CpezHsisi ¥ MTHOBEHHAsI CKOPOCTh U3MEHEHHS TIpoliecca.
IMpowusBonHas u auddepernnan GpyHKINN B TOUKE.
uddepeHInpyeMoCTh HYHKIHH.

["eoMeTpHuUecKuii CMBICI IPOU3BOAHON M tuddepeHnnana.
KacarenbHas k rpaduky (yHKINHU B TOUKE.

CBolicTBa MPOM3BOAHBIX U AU PEepeHIHANOB HYHKINI.
[MponsBoHAS CyNIEPHIO3UIIMHN U

oOpatHo#i ¢pyHKIMHU. Tabmuma IpOU3BOIHBIX.
nddepeHnnpyeMocTs ameMeHTapHbIX (yHKINH.
DyHKIMH U KPUBbBIE HA IUIOCKOCTH, 33[aHHbBIE
apamMeTpUIecKH.

[uddepernuporanne HyHKINH, 3aJaHHBIX TapaMETPHIECCKH.
'YpaBHEHMs KacaTeJIbHOM U HOpMaJIU K IUNIOCKOW KPUBOH,
3alaHHON MTapaMeTPUUECKHU.

MuBapuaHTHOCTH (hOpMBI IIepBoro nuddepeHimana.

28

10

10

20
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[Mpunosxxenns muddepenimana K npuOIMKEHHBIM
BEIYHCIICHUSM 3HAUCHUH (HYHKINH.

[MpownsBoxHble ¥ AU (epeHnnabl BEICIINX HOPSAKOB.
Dopmyna JleitOHauMIA.

HewmrBapraHTHOCTE ()OPMBI T PEPEHINAIOB BBICIIETO
mopsLAKa.

M UX NPHI0KCHHA:

UlokanpHbIi 9kcTpeMyM QyHKImu. Teopema depma o
HEOOXO0AMMOM YCIIOBUH JIOKAJILHOTO SKCTPEMyMa.

Teopems! Pomns, JIarpanka u Komu o cpegaem. @opmyist
KOHEYHBIX [IPUPALICHUMN.

Dopmyna Teinopa. Paznuunble npecTaBicHust OCTATOYHOTO

PIIEMEHTAPHBIX (DYHKIIUH.

[IpaBuio JlonuTans pacKpbITHs HEONPEAEIEHHOCTEN.

'Y coBre MOHOTOHHOCTH (pyHKIMH. JloCTaTOUHBIE yCIOBHS
ITOKAJIbHOTO SKCTpEMyMa.

HamnpasieHus BBITyKJIOCTH, BOTHYTOCTH (DYHKIHH. TOUYKH
meperuba. JloctatouHoe ycioBue

neperuda. Acumntotsl ¢pyHkiuu. O6mas cxema
MCCIIeJOBAaHMs ¥ IOCTPOSHHS TPA(UKOB

(byHKIMY.

HaxosxaeHue rio0aisHOro 3KCTpeMyMa (pyHKIIHH.
[TpuGIMKEHHBIC METO/IbI HAXOXKICHUST KOPHEH ypaBHCHHIA.
MeTon neneHus oTpeska

[IOTI0JIaM, METOJ] XOPJ, METOJI KacaTelNbHOM, OLIEHKa
[TOTPENIHOCTH.

7. OcHOBHBIE TeopeMbl 0 Au(pdepeHIUPYEeMBbIX (PYHKIMAX

unena gopmyisl Teitnopa. ®opmyna Teitiopa st HEKOTOPBIX

29

10

10

20

I[MpoMeKYTOUYHAS ATTECTALMS - IK3aMeH

36

KCPUD

MTOI'O B 1-Mm cemecTpe:

216

64

64

128

50

HanmeHnoBaHue M KPAaTKOe COJAepKaHHe Pa3/ieioB H TeM
U CUMIIMHBI,

(popma npomexkyTOUHON aTTECTALMM 110 AUCHMILIMHE

Bcero
(uachbl)

VIECKIIMOHHOI'0O THIIA

3angaTus

CEMHUHAPCKOI'0 THIIA

3angaTus

JlaGopaTopHbie

KoutpoJasb

Bcero
KOHTAKT
HBIX
JacoB

CPC

1. HeonpeaejieHHbIii HHTErpaJ:

[MepBoOOpa3Hast u HeonpeAeNeHHbIH nHTErpai. OCHOBHbBIE
CBOICTBa MHTErpaa.

Tabmuia HHTErpaoB.

MeTo/ 3aMeHbI IEPEMEHHOI B HEOTIPEIEJIEHHOM UHTErpase.
MuTerpupoBanue Mo yacTsaM. PanmoHansHele U IpoOHO-
paroHanbHbIe QyHKIHY. Pa3nokeHue mpaBUIbHON IPOOHO-
[pALMOHAIIBHOM (DYHKLIUK B CYMMY HPOCTEHIINX IpOOei.
MHTErprpoBaHme NpoCcTeHInX 1po0ei.

MeTo/ HeonpeieneHHBIX KO3 UIIEHTOB.
Parmonann3anys NOANHTErPaJIbHOW (QYHKIHH.
MHuTerpupoBaHie BEIpaXKEHUH,

IMoncranosku Oiinepa. MHTerpupoBanue
i depernmansHoro  6mHoma. Teopema UeOwimena.

[PAOMOHAJIBHO 3aBUCAIIUX OT TPUT'OHOMETPUICCKUX q)yHKIII/Iﬁ.

26

16

10

2. OnpenesieHHbI UHTErpaj: 3a1a4u O TUTOIIATH
moarpaduka GpyHKIHH, 0 paboTe MepeMeHHOHN CHJIBI, 0 Macce
HEOTHOPOJHOTO cTepkHA. HTerpansHble cyMMbl PuMaHna.
OmnpenenaeHHBI HHTETPAL.

MHTErpUpyeMOCTh U OTPaHUYEHHOCTH (DYHKITHH.

Cymmet [lapOy u nx cBoiictBa. Kputepuit naTerpupyemMocTi.
Konebanne pyHkunu Ha

OTpe3Ke.

26

16

10




OmpeneneHre paBHOMEPHOH HENPEPBIBHOCTH (DYHKIINH.
Teopema KanTopa.

Kiaccer mHTErpHUpYyEeMbIX (yHKIHIA.

CBOICTBa ONPE/ICIIEHHOTO HHTETPANa K HHTETPUPYEMBIX
¢yakunii. Teopema o cpeqHeM.

MuTerpan kak GyHKIH BepxHero npeaena. CBoHCTBa
MHTETpaja C HEPEMEHHBIM BEpPXHUM npenenoM. Popmyna
Hrprorona-Jleiioauna.

MeTo/ 3aMeHbI IEpEMEHHOM U HHTETPUPOBAHKE 10 YacTsIM B
oIpeieIcHHOM MHTEpBaJIe.

3. IIpnnokeHus: onpeaeIeHHOr0 HHTerpaJa:

ITonaTue kpUBOH Ha MIOCKOCTU U B IPOCTPAHCTBE.
[TapameTpu3anus KpUBOM.

(OKBUBAJICHTHOCTb IIapaMeTpU3aluil.

I'mankue U KyCOYHO-TIaKNE KPUBBIE.

OmnpeneneHne IMHBL IYTH U CIIPAMIIIEMON KPUBOA.
Brruncnenue 1IMHBI AYTH KPUBOH B

[PA3IMYHBIX KOOPIUHATAX.

uddepernnan gyru KpuBoii.

OmnpeneneHne mIomany mwiockoit gurypsr. Kpurepuii
KBazpupyemocTu obiactu. KBanpupyemMocTs 061acTv co
cripsaMiIsieMoll rpaHuleli. BeiunciaeHue miomanu miocKux
(buryp.

O0wem Tena. Kputepuii kyoupyemoctu teia. Beruucnenue
oObeMa Tesna ¢ M3BECTHBIMU CEUEHHSIMHU, U Tella BPalleHUs..
[Tnomans MOBEPXHOCTH BpaICHUS.

[MpunoxeHus K 3aJa4aM MEXaHUKH: Macca, CTaTHIeCKUe
MOMEHTBI, KOOPAUHATHI IEHTPA MacC, MOMEHTBI HHEPLIUH
(MaTepuanbHOM KprBOH 1 TuiacTHHEI). Teopema ['ynpauHa.

26

16

10

4. OyHKIMH MHOTUX NlepeMEHHbIX U NpeJeJibl:
IApudmernaeckoe EBximmmoBo mpoctpancTBo R . CsizHOE
MHOkecTBO B R . [IlapoBas 1 kyOnudeckast OKpECTHOCTH TOUKH.
OTKpBITHIE U 3aMKHYTHIe MHOKecTBa B R . 11
".IlocnenoBarenbHOCTh B R. CXOAMMOCTH M peen
Mocie10BaTeNbHOCTH. [IoKoOpAMHATHAS CXOAUMOCTb.
Kputepwuii Ko cxoaumocTu mocieaoBaTenbHOCTH B R .
OrpaHn4eHHBIE U HEOTpaHHYEHHbIE MHOXecTBa B R Teopema
bospiano-Beliepurpacca.

Komnaktel. Kpurepuii KOMIIaKTHOCTH.

@DyHKINY MHOTUX TIEPEMEHHBIX.

'paduk QYHKIUHN IBYX MTEPEMEHHBIX.

JIMHUM ¥ TTOBEPXHOCTH YPOBHSI.

Kparnsle n moBTopHble npenesns! ¢pyHkiyun. CBoicTBa
mpenenos. Kpurepunii Komru.

29

16

13

S. HenpepbiBHbIC (PYHKIIMH MHOI'MX IIePeMEHHBIX
PaznnuHble OnpeiesieHNs] HeNPEPhIBHOCTH (QYHKIMH B TOUYKE.
HerpepbIBHOCTS 110

COBOKYITHOCTHU IIEPEMEHHBIX U 10 OTIAEJIBHBIM [IEPEMEHHBIM.
CBoiicTBa HENPEPHIBHBIX (QYHKIHH.

[Teopema 0 IPOMEKYTOUHBIX 3HAUEHUSAX HENPEPHIBHON
(DYHKIIMHY Ha CBSI3HOM MHOJKECTBE.

CBolicTBa (yHKIIMM, HETIPEPHIBHOI Ha KOMIIAKTe: TeOpeMa
BeiiepmTpacca 00 OrpaHHYCHHOCTH

M CyIECTBOBAHHUH IIIOOAIBHBIX 3KCTPEMYMOB, TEOpeMa
KanTopa 0 paBHOMEPHOI HENPEPBIBHOCTH.

26

16

10

6. JudpepenuupoBanmve GyHKIIUM MHOTHX NlepeMeHHBbIX:
YacTHble mpousBoaHble. JnddepeHipyemMocts GyHKIUU B
rouke. Juddepennnan pynkmun. JloctaTogHOe yCcIoBHe
mud hepeHIpPyeMOCTH.

UInaeapusanus ¢pynkuuii [IpuOiarmKkeHAbIE BEIYUCICHHS
(byHKITMU ¢ TOMOIIIBIO Jud depeHImana.

IAGCOIIOTHAST M OTHOCHUTEIIFHAS TOTPEITHOCTbD.

28
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12
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[nddepennmpoBanme cioxHoi pyHKImMy. VIHBapHaHTHOCTH
(hopmbl iepBoro auddepenimana.

ITpakTH4ecKue CIeACTBUS HHBAPHAHTHOCTH.

KacaTenpHas MI0CKOCTh M HOPMAIIb K TTOBEPXHOCTH.
['eomeTpuueckuii CMbICIT

imnddepernnana.

HacTHbIE MPONU3BOAHBIE BBICHIMX MOPAIKOB. PaBeHCTBO
CMEIIaHHBIX IPOU3BOHBIX.

[nddepennmana BeICIINX TOPAAKOB. HeMHBapnaHTHOCTB
(opmsl BeicnX auddepenuanos. MTHBapuaHTHOCTH NPU
aprHHOI 3aMeHe TepeMEHHBIX.

Dopmyna Teitnopa. OLeHKa OCTATOYHOTO YJIeHa U
MpUOIMKEHHOE BEIYUCICHUE QYHKIHN

c momonrsio popmyisl Teitnopa. @opmyna Jlarpamka
KOHEYHBIX IPUPALIECHHH.

7. HessBHO-3a1aHHBbIe PYHKUIMH:

HesiBHO-3amaHHBIE (YHKINU U CUCTEMA HESBHBIX (DYHKITHH,
OJTHOM ¥ MHOTHX

MepeMeHHBIX. TeopeMa 0 CyIIecTBOBaHUH, €INHCTBEHHOCTH H

BHAKOMOCTOSIHHBIX ~ pAfaoB. Ilpu3Haku  cpaBHeHHs — Ans
CXOAMMOCTHU 3HAKOIIOCTOSIHHOTO Psifia.

JlocTaTouHble TNPHU3HAKK CXOAWMOCTH 3HAKOIOCTOSHHBIX
psnoB [lamambepa, Komm, PaabGe. MHTerpanbHbBI NpH3HAK
cxoaumocTi. OOG00IIEHHBIE TAPMOHUYECKHE PSIBI.)
IAOGCONTIOTHasE W YCIIOBHAs  CXOAMMOCTH  IPOWM3BOJIBHBIX|
YHCIOBBIX PAI0B. [Ipn3Hakm abCOMOTHON CXOANMOCTH PSIZIOB.
Teopema 0 mepecTaHOBKE YJIEHOB aOCOJIIOTHO CXOJSIIErOCs
psna. Teopema Komm o0 mnpomsBeneHHMH —aOCOIIOTHO

CXOISIIMXCS PSIIIOB.

26 8 8 16 10
imuddepernupyemMoctu. SIkobuaH cuCTeMbl () yHKITHH.
BbrurcieHre cTapiuix Mpou3BOIHBIX HESIBHBIX (DYHKIIHH.
'YpaBHEHUs KacaTeJIbHOM U HOpMaJTH K TpaduKy GyHKIUH,
3alaHHOM HESIBHO.
8. JxcTpeMyMbI ()YHKIMI MHOTUX TiepeMeHHBIX
Heobxonumoe ycioBue JIOKAJIbHOTO IKCTpEMyMa.,
CranMoHapHbIe TOYKH. Jocrarounsle
[YCTIOBHSI KCTPEMYyMa. 26 8 8 16 11
Y citoBHEI SKCTpeMyM (DyHKIIHH.
Meton mHOXUTENEH Jlarpanxka.
[moGameHBIE  SKCTpeMyMBI  QYHKIHMH  (Oe3yclIOBHBIE ¥
[YCIIOBHEIE).
[poMe:KyTOUHASI ATTECTAINS - IK3aMeH 36
KCPUD 2
IMToro Bo 2-M cemecTpe 252 64 64 128 86
HaunveHoBaHNe U KPAaTKoOe cOAep:KaHHe Pa3aeoB H TeM = Bcero
MU CIUTIINHBI, g = KOHTAKT
&= = @ HBIX
. = ° 2
(hopMa npoMeKyTOYHOI aTTecTALMM 1O JMCUHUIIJIMHE Bcero e 5 ) 4acoB
e
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1. YucJjioBble pALI:
[Monste umcmoBoro psaga. CBA3p ¢ NPUOIIDKEHHBIMY
BBMYUCICHUSIMUA.  YacTHYHBIE  CYMMBIYHCIOBOTO  psja,
CXOAMMOCTH M pacXxoguMocTh psoB. CyMMma, OTpe30K H
OCTaTOK  psAAa.DKBHUBANIEHTHOCTh CXOIUMOCTH  YHCIIOBBIX|
[PSIOB M YHCIIOBBIX ITOCIIEAOBATEIFHOCTEH.
OCHOBHBIE CBOWMCTBa UHCIOBBIX psAmoB. HeoOxomnmeid
MPU3HAaK CXOAMMOCTH. PacXxoquMoCTh TapMOHHYECKOTO psa.
Kputepuii Komu cxoquMoCcT YMCIOBBIX PSAIOB.
3HAKOIIOCTOSTHHBIE SLIIBL. Kpurepuit CXOAUMOCTH
e PHTEP 5 32 10 | 10 20 12




3BHakouepenyrommecs psaapl. [Tpusnak JleiiOHUIA cXOMUMOCTH|
BHaKouepenyrommxcss pagoB. OIEHKH CyMMBI M OCTaTKa
BHAKOUEPEAYIOIIErocsl psAaa, WX MCIIONB30BAHUE IS OLICHKH
MTOTPEITHOCTH BBIYHCIICHHUH.

MMpusnakn Abens u upuxie CXOOMMOCTH MPOHU3BOIBHBIX|
psanoB. Teopema PuMana o 3aBUCHUMOCTH CYMMBI YCJIOBHO)
(HeaOCOITIOTHO) CXOMAAIICTOCS psAAa OT HOpPSIKa CIeTOBAHMUSA
YJICHOB.

2. OyHKIHMOHAJbHBIC TMOCHEJOBATEILHOCTH M PAABI
[MonsiTss  QyHKUMOHANBHOM  IOCHENOBAaTEIBHOCTH U
(DYHKIIMOHAIBHOTO psijia, UX CXOIUMOCTh B TOYKE M OOJIACTH.
(OKBUBaJICHTHOCTh CXOAUMOCTHU (yHKIMOHAIBHBIX
MocIe10BaTeNbHOCTEH U PSIOB.

PaBHOMEpHasT ~ CXOAMMOCTH  (YHKIMOHAIBHBIX  PSJIOB.
Kpurtepuit Ko paBHOMEpHON CXOAMMOCTH. JlOCTaTOYHBIE
mpu3Haku Beiiepmrpacca, Abens, Jupuxiie paBHOMEPHOH
CXOIMMOCTH (PyHKIIMOHAIIBHBIX PSIOB.

@DyHKIMOHANBHBIE ~ CBOWCTBA  pSOB,  CBS3aHHBIE  C
[PAaBHOMEpPHOH  CXOOMMOCTBIO. TeopeMa O  IOWICHHOM
mepexone K mpeaeny. HempepbIBHOCTE CyMMBI paBHOMEPHO
cxoasuerocs psaa. Teopema J(uau. Teopembl 0 MOUJIEHHOM
MHTErPUPOBAHUU U TUPPEePEHIIUPOBAHNH.

26

14
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3. Ctenennble psabl [loHsTue crenennoro psaa. Jlemma
Abernst 06 abconmoTHON cxoauMocT. O0sacTh upaguyc
cxomuMocTH. BerauciaeHue paguyca CXOAUMOCTH: (hOPMYITBI
amam6epa, Komm u Komm - Axamapa.

CBOICTBa CTETIEHHOTO psifia: PaBHOMEPHAS CXOIMMOCTh Ha
BHYTPEHHEM OTPE3KE; HENPEPHIBHOCTH CyMMBI, TOWICHHOE
MHTETpUpOBaHue U Au(QepeHIMPOBaHNE HA HHTEPBAJIC
CXOIMMOCTH.

Psiapr Teitopa. Ananutuueckue Gynkiuu. JloctarouHoe
YCTIOBHE aHANUTHYHOCTH. Pa3noskeHne 0CHOBHBIX
hiieMeHTapHbIX QyHkuuit B psig Teiinopa.

[TousiTHE psina ¢ KOMIUIEKCHBIMU uieHaMu. Dopmyibl Ditiepa.

32

10

10

20
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4. HecoOcTBeHHBIC MHTETPAIbI:

3amauy, OpPUBOASAIIME K  IOHATHIO  HECOOCTBEHHBIX
MHTETPaJIOB. MNurerpan C
OeckoHeuHBIMH TpesenamMyu. CXOAMMOCTh W PacXoAMMOCTb
MHTETrPaJIOB. Kpurepuii Koum.
3aMeHa IepeMeHHON ¥ MHTETPUPOBAHHUE 10 YACTSM.
CXOIMMOCTh MHTETPAJIOB OT HEOTPUIATENBHBIX (QYHKIHH.
IAGcommoTHAs CXOJIUMOCTb.
ITpu3Haku aGCOFOTHON CXOIUMOCTH.

'YcnoHas cxoaumocts. [IpusHak AbGens-J{upuxie.
MHuTerpanssl OT HEOTPAaHWYCHHBIX (QYHKIMI. AOCOMIOTHas |
[yCIIOBHAS CXOAUMOCTb.
[Mpu3HAKM CXOOMMOCTH. OKBHBAJEHTHOCTH HECOOCTBEHHBIX|
MHTETPaJIOB 00OUX THIIOB.

['naBHble 3anaun Komm HecoOCTBEHHBIX HHTETPAJIOB.

32
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20
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S. OnpeneneHHbIe HHTErPaJibl, 3aBUCAIINE OT IapaMeTpa
PaBHOMEpHas cxoquMocTh (yHKIuMi o napamerpy. Kpurepuii
Ko paBHOMEpPHOI CXOJUMOCTH.

OmpeneneHHbIH MHTErpall Kak (GYHKIUS 1apaMeTpoB.
[IpenenpHbII IEpexoa NOJ 3HAKOM UHTErpana.
HemnpepbiBHOCTSD, inddepeHnnpoBanme, THTErpUPOBAHHUE 110
rapameTpy.

IPaBeHCTBO ITOBTOPHBIX HHTETPAJIOB.

HenpepeiBHOCTS 1 quihhepeHIpoBaHNEe 10 TapaMeTpy B
ciTydae, KoTa mpeaessl HHTETPUPOBAHMUS TaKXKe 3aBHCAT OT

napamerpa. [Ipumeps! IpUI0KEHUs K BEIYUCICHUIO

32
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10

20

12
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OTIPCACJICHHBIX MHTCTPAJIOB.

6. HecoOcTBeHHbIE HHTErpaJibl, 3aBHCALIHE OT MIAapaMeTpa
MHTerpansl ¢ 0eCKOHEYHBIMHU TIPEIETaMH, 3aBUCSIIIE OT
napamerpa. PaBHoMmepHas cxonumocts. Kputepuit Komu
[PABHOMEPHOI cXOIUMOCTH. JlOCTaTOYHBINA MTPU3HAK
BetiepmTpacca abCOMOTHON U PaBHOMEPHOH CXOJUMOCTH.
[MpenensHBIH Iepexo1, HeNPEPHIBHOCTD, AU dhepeHIInpoBaHIe
M HHTETPHUPOBAHKE TI0 TTapaMeTpy. PaBeHCTBO MOBTOPHBIX
MHTETpajoB.

MHTerpansl OT HEOTPaHWYEHHBIX (YHKIMH, 3aBUCAIINE OT
mapameTpa.

[DiepoBHI HHTErPAIIBI.

27
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7. Paabl @ypobe:

[Mepuomuueckue Gpynkuuu. [loHsTHE  rapMOHUKH,
aMIuT Ty bl (hassl. TpuroHoMeTprueckast cucreMa GYHKIHUN 1
TPUTOHOMETPUUECKUM P,

OpTOTOHANBHOCTH TPUTOHOMETPHUYECKON CHCTEMBI.
Brrancienue KodQQUIUEeHTOB

[PABHOMEPHO CXOJAIIEr0Ccsl TPUTOHOMETPHIECKOTO Psijia depes
€ro CyMMy.

OmnpeneneHne TpUroHOMETpHUIecKoro psiga Dypee.
[Mepuoanyeckoe MPOJIODKEHUE TPOU3BOILHON (QyHKIHH.
Crpemienue kodpdunuentoB Oypbe K HYJIFO.
IIpencraBieHue 4acTU4HOM cymmbl psna Dypbe Ui
A0COJTIOTHO-MHTETPUPYEMOi

(bynkimy naTerpasioM Jupuxie. [IpuHumn nokanu3anmu.
IMoToueunast cxoquMocThb psanoB Pypre. PerymsapHsie Toukn
(OYHKITHTL.

Cymmel @eiiepa. Teopemsl Beliepirpacca o paBHOMEpHOM
MPUOIMXEHUH HETIPEPHIBHBIX (YHKINI Ha OTPE3Ke
TPUTOHOMETPUYECKIMH H aNreOpandecKiMI MHOTOWICHAMH.
IMoxHOTa M 3aMKHYTOCTh TPUTOHOMETPUIECKON CHCTEMBI.
DKCTpeMalbHOe CBOMCTBO KoddduimeHToB Dyphe.
Hepasenctso beccens. Ycenosue nonnots! Iapcesans.
JlocTaTouHBIE YCIOBUS PaBHOMEPHOM CXOAUMOCTH PSAI0B
Dypbe. OLieHKN CKOPOCTH CXOAUMOCTH psA0B Dyphe.
[Mounennoe nuddepeHpoBaHne 1 HHTETPUPOBAHKE PSALOB
Dypse.

Psinp1 @ypbe Ha MpoM3BOIEHOM MHTEpBaie. KommekcHas
Bamuch psgoB Pypee.

MuTerpan @ypre u npeodpasoBanue Oypoe.

32

10

10

20

13

IpoMeKYTOUYHAS ATTECTALMS - IK3aMeH

36

KCPUD

HUToro Bo 3-M cemecTpe

252

(o]
SN

64

128

86

HanmeHoBaHMEe M KPAaTKOE COAepPIKaHHeE PA3/Ie0oB H TeM
T CIMIIMHBI,

(1)opMa l'lpOMe)KyTO‘lHOﬁ aTTeCTAllUMM IO JUCHUIIJIMHE

Bcero
(4ackbr)

3aHATHA JIEKIMOHHOIO

THUITIA

3anaTusa
CEMHHAPCKOT0 THIA

JlaGopaTopHbIe

IKoHTpoJbH

Bcero

IKOHTAKT

HbIX
qacoB

CPC

1. KpaTHble HHTErpaibl

3amaun, MPUBOASAIINE K MOHATHIO KPaTHOTO HMHTETPAIa.
OmnpeneneHne U CBOHCTBa

IMBOMHOTO MHTErpa’a.

[MpuBeneHne TBOWHOTO MHTETpajIa K HIOBTOPHOMY. 3aMeHa
MepeMeHHBIX. | eOMeTpU4ecKril CMBICT IKOOnaHa
mpeobpazoBanus. [lomsipHas 3aMeHa KOOPAUHAT.

45

32
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11




TpoiiHble 1 MHOTOKpaTHBIE UHTErpanbl. [IpuBeneHue k
[OBTOPHBIM. 3aMEHa NepeMeHHbIX. Llnnnaapruieckas n
cheprueckast CHCTEMBI KOOPANHAT B IPOCTPAHCTBE.
['eomeTpuueckue TNPWIOKEHHUS ABOWHBIX HMHTErPAJOB:
obvemM Opyca, IIIOMIATH

MTOBEPXHOCTH B CITydae SIBHOTO U MAapaMETPUIECKOTO 3aJaHusI.
[MTprmoskeHnst KpaTHBIX MHTETPAJIOB K 3aJadaM MEXaHUKH:
Macca, CTAaTH4eCKHUEe MOMEHTHI,

LIEHTP MacC, MOMEHThI HHEPIIUU.

2. KpuBoJiMHeiiHbIe HHTErpaJibl

3amaun, MOPUBOAAIIME K IOHATHIO KPUBOJIMHEHHOTO
MHTErpaa. KpusonuneitHbIii
MHTErpa NepBOTO Psifia, €r0 BEIUUCICHUE.

KpuBonmHEeHHbIIT uHTETpad BTOoporo psga. COOTHOIIEHHE
KPUBOJIMHENHBIX HMHTETPAJIOB.
Brruncienue KpMBOJIMHENHOTIO HHTETpaJla BTOPOro psija
Opuentaiust KoHTypa.  Ilmockas onHOCBsA3Has 00macTs.
MuTerpan 0 3aMKHyTOMYy KoOHTypy. ®opmyna ['puHa.
BrranciieHue Tiomaaei ¢ moMomsko popmyis! I'puHa.
'YcnoBus HE3aBUCUMOCTHU UHTETpana oT myTH
MHTErPUPOBAHMUS. BoccranoBnenne ¢(yHKUMM  JABYX
[EepEeMEHHBIX 10 ee MoJaHoMY auddepennuany.

45

16

16

32

13

3. IloBepXHOCTHbIE HHTETPAJIbI

TIoBepXHOCTHBII UHTErpaj NepBOro poaa. Berunucienue ¢
[IOMOIIBIO JBOMHOTO

MHTErpana.

JIByCTOpOHHHE MOBEPXHOCTH. II0BEpXHOCTHBIN HHTETPAI
BTOpOro poja. Berumncnenue ¢

MTOMOILBIO ABOMHOrO MHTEerpana. CBs3b MIOBEPXHOCTHBIX
MHTETPajoB.

IMoBepxHOCTHO OHOCBs3HAsA 00sacTs. Popmyrna CTokca.

'Y c10BUs HE3aBUCUMOCTH

KPUBOJIMHEHHOT'O MHTErpaja 110 IPOCTPaHCTBEHHOW KpUBOM
OT IIyTH UHTEIPUPOBAHMUS.

BoccranoBieHHe QyHKIMH TPEX MEPEMEHHBIX M0 €€ TIOJTHOMY
inuddepenuany.

[TpocTpaHcTBEHHO OJHOCBA3HAS 00macTs. Dopmyna
OcTporpanckoro u ee

FEOMETPUUECKUE TPHIIOKEHHUSI.

44
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4. Teopusi nossi (BekTopHblii aHAIM3)

duzndeckue 3a/1auu, MPUBOASIINE K TIOHATHIM CKaISIPHOTO U
BEKTOPHOT'O TIOJIEH.
Oneparop Tammnbrona. I'paauent. Ilosme rpaaueHTOB.
JluBepreHms (pacxomnuMocCTh)
BekTOpHOro 1noJjsi. Potop. [lone potopos.

[upkynsanuss BEKTOpHOro mnouid. IToToOK BEKTOpHOro MoJIs.
DopMyIibl I'puna, Croxkca y
OcTtporpazackoro-I'aycca B BekTopHOU popme.
ConeHonagbHbIE BEKTOpPHBIE OIS, Ycnosus
COJIEHOUIaNbHOCTU oJI, ¢usnuecknii
CMBICH JUBEPTEHIUH.

[MoreHnuanbHbIE BEKTOPHbIE TI0JIA. Kpurepuii
[MOTEHIIMAaIbHOCTH

BEKTOPHOT'O TOJISL.

44
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IIpomeskyTOYHAS aTTeCTALMSA - IK3aMeH
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IUToro Bo 4-M. ceMecTpe
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MTOT'O BCEI'O:

936

256

256
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Tekymmit

KOHTPOJIb

WHIMBUIYAIbHBIX KOHCYJIbTAIIHHA

yCIIEeBaeMOCTH

peanu3yercs

B paMKax

IPYMIOBBIX

4. Y4eOHO-MeTOAHYECKOE 00eceUyeHHe CaMOCTOATEIbHOIH padoThl 00yUYalommxcst
CamocrosiTenbHass paboTa oOydyaroluXcsi OCYIIECTBISIETCS B BHAE pPabOThl ¢ PEKOMEHJOBAaHHOMN
00s13aTeNbHON U JIOMOJHUTENBLHOM JUTEPaTypO, MOArOTOBKE K JIEKIIUAM U MPAKTHUYECKUM 3aHSTUSM.
KonTponbHble BOMpochl W 3aJaHusl Jid MPOBEACHUS TEKYIIEro KOHTPOJISI M MPOMEKYTOYHON

aTTCCTAllMU 11O UTOraM OCBOCHUA JUCHUIIIIMHBI IPUBCACHLI B II. 6.2.

NI

5. @oHJ OLEHOYHBIX Cpeacre Jis l'IpOMe)KyTO‘lHOﬁ arrecrangum 1o JUCHUIIJIMHE,

BKJIFOYAIOLU:
5.1. Onucanue MKaJ OLeHUBAHMUS Pe3YJbTATOB 00yUYeHHS 10 TUCIHUIINHE
Yposenb IIkaja ouennBanust cGOPMUPOBAHHOCTH KOMIIETEHIU
chopmup
OBAHHOCT 110x0 HEY/JO0BJIETBO | YIOBJIETBOPH 0tl€HE X0po1uo
" PUTEJLHO TeJbHO xopotio OTHIHO
MPeBOCXOIHO
KOMIIeTeH
U He 3aurteHo
(MHAMKAT
opa
AOCTHKEH 3a4TECHO
us
KOMIIeTeH
THiA)
OTtcyrcTBHE YpoBeHb
3HaHUH Yposes 3HaHUH B VpoBeHs
TCOPCTHHICCKO VYpoBeHb MuHumaneHo | 3HaHMH B obreme, 3HaHUU B
1O MATEPHATIA. | 1o yyrid HiKe JIOTTYCTHMBII 00BeEME, COOTBCTCTBYIOM o0neMe, YpoBeHb
Hegosmoxmoc | MAHAMAIIBHEL | YPOBEHB cootBercrByromy | M MPOTpaMMe COOTBETCT | 3HaHHIl B
3HaHus TH OLICHHT X 3HAHUH. eM Mporpamme ZOHFOTOBKH' BYIOILIEM oOBeme,
noHOTY TpeOOBaHHH. JomymieHo MOATOTOBKH. H:;'gg::g MIPOrpaMM | IPEBBILIAOI]
SHARMH HNmenu mecto | MHOrO Jomymieno e eM
BCIENCTBHE rpyOsble HerpyObIxX HECKOJIBKO HecymezTBeHH HNOJTOTOBK | TpOrpamMmy
oTKa3a OIIHMOKH. OLIHMOKH. HETpyOBIX bIX OLIMOOK u, 6e3 MO/ATOTOBKH.
oGyqaroIeroc omnboK OmmoOoK.
sl OT OTBETa
OtcyrcTBHE IIponemonctpu | Ilpomemon | IlponemoHncT
MHHHUMAJIBHBI IposeMoncTp | POBaHBI BCe CTPUPOBAH | PUPOBAHbI
X YMEHUH . TIponemoncTp PpOBaHEHI Bce OCHOBHEBIE Bl BCE BCE
HeBo3morkHOC TpH perrermn zz:sz;lze OCHOBHBIC yMEHUS. OCHOBHBIE | OCHOBHBIC
Tb OLICHUTD CTaHAApTHBIX - yMeHHUS. Pemensl Bce YMEHMS,pE | yMEHHUS,.
HaHH‘IIiI'e 3anaq e Pemem,.l PerieHs! Bce OCHOBHEIE mieHsl Bce | PemreHs! Bce
YMEHUH npozemorietp | OCHOBHBIE 3aauy . OCHOBHBIE | OCHOBHBIE
BCIIEJICTBHE WPOBAHBI 3a/124H C BrimosHeHEI Bce | 3amadn ¢ 3amadn.
Yuenus OTKaza OCHOBHEIE sanaxn HerpyobIMH 3aJaHus, B OTAEIbHBI BeinosnHeHsl
oOyuJaromieroc yMeHHs. HETpyOsIMH OLIHOKAMIL. TIOJTHOM MH BCE 33/1aHN,
s OT OTBETA ommbxamy. Buimonuensr Bce | 00peMe, HO HECYILECTB | B IIOJIHOM
Wmenn mecro | DPIMOTHCHEI 3a1aHus, B HEKOTOpBIE C €HHBIM
rpyObIe BCC 3a/aHHi TOTHOM HeJl0YeTaMH. HeIoueTaM obbeme bes
ONIHGKIL HO HE B oGbene, Ho u, HEJI0YeTOB
HoJHoM HEKOTOPBIE C BBITIOJTHEH
oOBeme.
HEJI0YETaMH. BI BCC
3amaHus B
TIOJTHOM

13




o0beMe.

I[J'ISI OLICHUBAHUA PE3YyJIbTAaTOB

y4eOHOU  JesATENbHOCTH

CTYACHTOB

OTtcytcTBHE n IIponemoncTpu IIponemon | IlpomemoHcT
Y pEIICHIH
BJIaZICHUS PP Nwmeercs IMponeMoHCTpH | pOBaHbI CTPUPOBAaH | PUPOBaH
CTaH/IAPTHBIX .
MaTepHaIOM. MHHUMAIIBHBI | POBaHBI 6a3oBbIE bl HABBIKA | TBOPYECKHU
3a/1a4 HE N
Heso3moxHoc it Habop 6azoBble HaBBIKU IIpU npu MOJXOX K
MPOAEMOHCTP
Th OLIEHUTH HABBIKOB IS HaBBIKH TIPH peleHnn peleHnn PpeLIeHHIO
Hagbiku HMPOBAHBI
HaJIN4YKe 5 pereHus peuieHnn CTaHIAPTHBIX HEeCcTaHAap | HeCTaHIapTH
a30BbIC
HaBBLIKOB CTaHJAPTHBIX | CTaHJAPTHBIX 3a1a4 6e3 THBIX BIX 3a7a4
HaBBIKH.
BCIICICTBHUE 3a/1a4 ¢ 3a/1a4 ¢ OIIMOOK U 3a7a4 0e3
Hmenu mecto
OTKa3a 6 HEKOTOPBIMU HEKOTOPBIMU HEIOYETOB OmHOOK U
rpyobie
obyuaromieroc py HeZ0YeTaMu HeZ0YeTaMu HEZ0YETOB
OIIHOKH.
sL OT OTBETA
5.2. llIkaja oleHKH MPH MPOMEKYTOYHOMH aTTecTAlMHU

0pu  U3y4eHUH
JTUCITUTUINHBL «MaTeMaTHUeCKUi aHaIM3» UCIIOJIb3YeTCs OaJUTbHASI CHCTEMA OIICHKH YU4eOHOU

paboThl cTyneHTOB. MTOroBasi OIleHKa CTyJeHTa CKJIAaIbIBACTCS U3 OICHOK: OaJUIbl 3a TECTHI,

Oayibl 3a BBINOJIHEHUE JOMAIIHUX MPAKTUYECKUX paboT, Oayl 3a OTBET Ha BOMNPOCHI Ha

J9K3aMCHC.

Coomeemcmeaue Mesfcdy baniamu u KauecmeeHHoul 014€HK01/7

Ounenka

YpoBeHb NOATOTOBKH

3a4TCHO

[IpeBocxonHO

Bce komneTeHIMy (4acTi KOMIICTCHITHI ), HA
(dhopMHupOBaHKE KOTOPBIX HAIIPaBJICHA TUCIUILINHA,
c(hopMUPOBaHbI HA YPOBHE HE HIKE «IIPEBOCXOJIHO

OTIIMYHO

Bce  kommereHIUHN
¢dbopmupoBaHue

(dacTH  KOMIETEHILMii), Ha
KOTOpPBIX HampaBjieHa JUCIMILINHA,
c(hOopMUPOBaHBI HAa YPOBHE HE HHUXKE «OTIUYHOY», TpPHU
3TOM XOTsI OBl OJHa KOMIIETEHIMsI c(OopMUpOBaHA Ha

YPOBHE «KOTJIUYHO»

OueHp X0po1Io

Bce  kommereHIuu
¢dbopmupoBaHue

(actu
KOTOpPBIX  HallpaBj€Ha JUCLUILINHA,
c(hopMUPOBaHbI HAa YPOBHE HE HIKE «OUYEHBb XOPOIIOY,

KOMITCTCHIIMI),  Ha

TIPU 3TOM XOTs OBl O7JHAa KOMITETeHIIUs C(hOPMUPOBAHA HA
YPOBHE «OY€Hb XOPOILIOY

Xopomo

Bce  kommereHIuM
¢dbopmupoBaHue

(dacTH  KOMIETEHIHMii), Ha
KOTOpPBIX HampaBjieHa JUCIMILINHA,
chopMupoBaHbl Ha ypPOBHE HE HUXKE «XOPOIIOY», MPHU
9TOM XOTsI OBl OJHa KOMITETeHIMsI c(OpMUpOBaHA Ha

YPOBHEC «XOpPOLIO»

VY 10BIIETBOPUTEIIHHO

Bce  kommeTreHIuu
¢dbopmupoBaHue

(vacTh  KOMIETEHIMH), Ha
KOTOpBIX HalpaBjieHa JUCLMILINHA,
c(hopMUPOBaHbI Ha YPOBHE HE

Opu d3TOM XOTA OBl

HUXKE

«YOOBJICTBOPUTECIBHO», OJIHa

KOMITETEHITHS chopMupoBaHa Ha YpPOBHE
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«YOOBJICTBOPUTEIIBHO»

HeynosnersopurenbHo | XoTs Obl 0JlHA KOMIIETEHIUSI COPMHUpPOBAHA HAa YPOBHE
«HEYIOBJIETBOPUTENILHO», HU OJIHA W3 KOMIIETEHIUI He
chopMHUpPOBaHA HA YPOBHE «ILIOXO»

HE 3a4TEHO

[Tnoxo XoTs ObI OJTHA KOMITETEHITMsI cOPMHUpPOBAaHA HA YPOBHE
«IUTOXO0Y

ITo pe3ynpTaraM NMpOMEKYTOYHOM aTTECTALMU B BHUJE dK3aME€Ha IIPOCTABIISIFOTCS OLICHKH
«IIpeBocxomHo», «OtranuHO», «OdveHb xopowmo», «Xopowmwo», «YIOBICTBOPUTEIBLHOR,
«HeynosnerBopurenbHoy, «I110X0» B cOOTBETCTBUM ¢ Tabnuiel (HUXKeE).

KonnuectBo 0ajioB 3a TECT BBIUMCIACTCS aBTOMATHYCCKU CHCTEMOM SJICKTPOHHOI'O

TECTUPOBAHUA.
Coomeemcmaue medncoy oaiiamu u Ka4ecmeeHHol OYyeHKoU
AKTHBHOCTH Bamnsr KauecTBenHas oreHka
® Tectsl cp. 6ann 98-100 %, 98-100 ITpeBocxonHo
® BrIroiHeHHE TOMAITHUX U KOHTPOJIBHBIX PadoT
(100%)

® OTBET BOIIPOCHI COTJIACHO ACCKPUIITOPpaAM

® Tecthl cp. Oann 91-98 %, 91-98 OT1nuuHO

® BhiloJIHEHUE TIOMAITHUX U KOHTPOJIBHBIX PaboT
(100%)

® OTBET BOIIPOCHI COTJIACHO ACCKPUIITOPaAM

® Tecthl cp. Oayut 80-89%, 80 -89 OueHb XOPOIIIOo

® BrinoysiHeHue JOMAalIHUX pa60T 1 KOHTPOJIbHBIX
(100%)

® OTBET BOIIPOCHI COTJIACHO ACCKPUIITOPAM,

® Tectol cp. Oan 60-79%, 60-79 Xoporto

® BrIrmoJIHEHHE IOMAITHUX U KOHTPOJIBHBIX padoT
(100%)

® OTBET BOIIPOCHI COTJIACHO ACCKPUIITOPaM,

® Tectsl cp. 6amn 50 — 59%, 50 — 59 Y I0BJICTBOPUTEIHHO
® BrinoHEeHHE JOMAINTHUX ¥ KOHTPOJIBHBIX paboT
(100%)

® OTBET BOIIPOCHI COTJIAaCHO ACCKPUIITOPAM,

® Tecter cp. 6amn 20-49%, 20-49 HeynosnerBopurenbHO
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® BLimonHeHye JOMAIIHEX H KOHTPOJIBHEIX PaGoT
(60%)

® OTBET BOMPOCHI COTNIACHO JECKPHIITOPAM,

® TecTsl cp. Gamn Huke 190%, 0-19
® BhINosTHEHHE JOMANTHUX H KOHTPONBHBIX PaboT

(50%)

® OTBET BOIIPOCHI COTTIACHO JICCKPUIITOpaM

IImoxo

6. TunoBbie KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIbI, HE00X0AUMBIe /Il OLlEeHKH
pe3yJbTaToOB 00y4eHHUS.

6.1. Bompockl 15 co0ece0BAHUS U K IK3aMEHY M0 JUCHUILIHHE «MaTeMaTHyecKuii
AHAJIU3»
| cemectp
1. HarypanbHsle uncna: MaTematuueckas MHIyKIus, npumepbl. Onepanun Ha N 1 ux VK-1, OIIK-1
CBOHCTBA.
2. llensle yncia. Mojieu MHOKECTBA LEeNbIX ykcesl. Onepaiuu Ha Z U UX CBOHCTBA. VK-1, OIIK-1
3. ParmonanbHble uncia. Onepamun B Q 1 X CBOHCTBA. VK-1, OlIK-1
4. CgoiicTBa HEPaBEHCTB. VK-1, OIIK-1
5. CooTHOIIEHHE /TS PA3HOCTH CTENEHeH ABYX uHces. VK-1, OlIK-1
6. Bunom HeiotoHa. VK-1, OIIK-1
7. AnreGpanueckas HE3aMKHYTOCTb PAllMOHAILHBIX YHCEN (MPPAMOHATBLHOCTh KOPHS U3 VK-1, OIIK-1
JIBYX)

8. HenonHoTa MHOKECTBA PALMOHANLHBIX UHCE]L. VK-1, OlIK-1
9. OrpanuuenHsle 1 HEOrPAHUUEHHBIE MHOKECTBA. [IpUMEpHI. VK-1, OIIK-1
10. Onpenenenue Tounoit BepxHeil U TOUHOM HUKHEN TpaHeil. VK-1, OIIK-1
11. Monenu neficTBUTENbHBIX YKCeN (YUCTOBas NpsAMas, 6ECKOHEUHBIE JIeCATHYHbIE POOH) VK-1, OlIK-1
12. Mogens ceuennii JJeaexunsa. VK-1, OIIK-1
13. JleiicTBuTeNbHBIE YHCIa: AKCHOMATHYECKOE ONPE/IeIeHHUE. VK-1, OIIK-1
14. Pasnuunsie popmbl momHOTH R . VK-1, OIIK-1
15. Teopema o cymecTBoBaHHH apUDMETHIECKOTO KOPHS. VK-1, OlIK-1
16. Anre6panueckue cBoiicTBa CTENEHeH ¢ paMOHATBHBIM MOKA3aTeIeM VK-1, OIIK-1
17. Teopema o BJIOKEHHBIX OTpE3KaX. VK-1, OIIK-1
18. dynximn (oTo6paxkenus) u ux BHbL. ITpuMepsL. VK-1, OlIK-1
19. Komnosuuus oto6paxenuii. [Tpumepsr. VK-1, OIIK-1
20. O6parnas dynxims. [pumepsr. VK-1, OlIK-1
21. I'paduku pyukumii. [IpeobpasoBanue rpaduKoB. VK-1, OlIK-1
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22. Tunbl 9UCI0BBIX QYHKIIHiL: OrpaHUYEHHbIE, MOHOTOHHBIE, VK-1, OIIK-1
23. Tumsl 4ucI0BBIX (BYHKIHIL: YeTHBIE (HEYETHBIE), TIEPHOIHYECKHE. VK-1, OlIK-1
24. TlocnenoBaTenbHOCTH U MX THIIBI (OFpaHHYEHHbIE, MOHOTOHHBIE). COCOOBI 3a1aHUs VK-1, OIIK-1
ocJIeIoBaTeNbHOCTH ((popmMyra obmiero wieHa, peKyppeHTHOE 3aJaHue; IPAMEPHI)
25. ®opMysIbl 06IIETO WieHa M CyMMBI JUTsl apu(pMETHIECKOH U T€OMETPUIECKOM IIPOrpeccHu VK-1, OIIK-1
26. Onpenenenue npesiena nocienopateabHocTu. [IpuMepsl. JIokasaTenbcTBa Mo VK-1, OIIK-1
OIIPE/IETICHHUIO.
27. Teopema 0 eIMHCTBEHHOCTH MPE/ENa MOCIeI0BATENLHOCTH. VK-1, OIIK-1
28. Heobxoaumoe ycioBre CXOIHMOCTH. VK-1, OIIK-1
29. BeckoHEUHO MaJibie IIOCIeI0BATEILHOCTH U HX cBoiicTBa. CpaBHenue Geckoneuno Manpix. | YK-1, OIIK-1
30. BeckoHeuHO GOBIIHE MOCIEI0BATENLHOCTH U HX cBOlcTBa. I1IKkana 6eckoneuno Gompmmx. | YK-1, OIIK-1
31. Apudmernueckue cBoiicTBa Npe/ena M0CIe0BATETLHOCTH. VK-1, OlIK-1
32. Tlepexon K npesiely B HEPaBEHCTBAX. VK-1, OIIK-1
33. Teopema «0 ABYX MUITHIIHOHEPAX». VK-1, OlIK-1
34. Teopemam Beifepiurpacca 0 MOHOTOHHOM MOC/IE0BATETBHOCTH. VK-1, OlIK-1
35. Yucno e. VK-1, OIIK-1
36. Teopema 0 BIOKEHHBIX OTpe3Kax (yCHJICHHBINH BapuanT). [IpuMepsl e MpUMEeHEHHUs. VK-1, OlIK-1
37. Teopema Bonblano-Beliepmrpacca 0 OANOCIEI0BATENEHOCTSX. VK-1, OIIK-1
38. Yactuunsle npesienbl MOCIe10BaTeIbHOCTH. BepXHHe 1 HIKHUE TPEebl VK-1, OlIK-1
THOCJIE/I0BATEILHOCTH U MX CBOHCTBA.
39. Kpurepuii cxoaumoctu Koy, VK-1, OlIK-1
40. Mpenen pynkuun. OnpesieNeHne Ha A3bIKE «TCUIOH-IebTa» (1o Komu) u Ha s3bike VK-1, OIIK-1
nocyenoBatenbHocteit (1o Ceiine). [IpuMepbl 10Ka3aTENbCTBA MO ONPEIENEHHIO.
41. DxBuBaneHTHOCTH ONpeaenenuii npeaena no Komm u no Ieiine. VK-1, OIIK-1
42. Apudmetrueckue cBoiicTBa Ipesiena yHKIMH U MepeXojl K Mpesieny B HepaBEeHCTBaX. VK-1, OlIK-1
43. Onnocroponnue npenensl. beckoHeyHbIe peiebL. VK-1, OlIK-1
44. TepBblit 3aMeuaTeNbHBIN TIPEIE. VK-1, OIIK-1
45. Bropoii 3amMeyaTesbHbIH Ipesen. VK-1, OIIK-1
46. TIpumeps! NpUMEHEHHS 3aMeUaTe bHbIX IPE/IEIIOB. VK-1, OlIK-1
47. Kpurepuit Koum st npeziena GpyHKIuu. VK-1, OIIK-1
48. Cpasnenue GecKOHEUHO MabIX (pyHKIHHA. [IpHMepHI IPUMEHEHHS YKBHBATECHTHBIX VK-1, OlIK-1
0OECKOHEYHO MaJIbIX.
49. CpoiicTBO Mpeiesia MOHOTOHHON (YHKIIUH. VK-1, OIIK-1
50. HenpepriBrocTs dynkimu. Onpeieenne i IPUMEPHL. VK-1, OlIK-1
51. HenpepriBHOCTH apudMeTHYECKHX ONEPaIMii B KOMIO3HIINH HENPEPHIBHEIX (yHKIIHIA. VK-1, OIIK-1
52. Touku paspbiBa M HX KIaccH(HUKAIIH. VK-1, OlIK-1
53. Iepsas Teopema Bonbiano Ko (0 cyliecTBOBaHUY KOPHSL). VK-1, OIIK-1
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54. 3anauu, NpUBOAALINE K TIOHATHIO MPOU3BOAHON. ONpeeneHue MPOU3BOIHOM.

VK-1, OIIK-1

55. ®usmueckuii 1 reoMeTpHUECK i CMBICI IPOM3BOIHOI. YpaBHEHHE KacaTelbHO. VK-1, OIIK-1
56. Onpenenenne mupdepennupyemocty pyHKIMHU B Touke. JuddepeHiuan u ero VK-1, OlIK-1
FEOMETPUUECKUH CMBICIL.
57. MuddepeHmpyeMocTs 1 CyIecTBOBAHHE IPOU3BOIHOMN. IKBUBANEHTHOCTD 3THX nonsatuit | YK-1, OIIK-1
58. Caoitctpa mpou3BoAHBIX (MPOM3BOIHAS CYMMBI, PA3HOCTH, MPOM3BEICHHS, YACTHOTO). VK-1, OIIK-1
59. Tpoussoanas cnoxuoi pynxmun. [TponssoaHas o6patHO byHKIHH. [IpHMepEI. VK-1, OlIK-1
60. IMpoussoanas >eMeHTapHBIX QYHKIIHI. VK-1, OIIK-1
61. Jlemma o Bo3pacTaHuu QYHKIMH B TOUKE. VK-1, OIIK-1
Il cemectp
1. Teopema ®epma 06 sKCTpeMyMe. VK-1, OlIK-3
2. Teopema Pomns. VK-1, OIIK-3
3. Teopema (popmymna) Jlarpansxa. VK-1, OIIK-3
4. Crenctsus us Teopembl Jlarpanska (0 MOHOTOHHOCTH). VK-1, OIIK-3
5. OnHocTopoHHHE TIPOM3BOAHbIE. CYIIECTBOBAHHE OJHOCTOPOHHHX MPOM3BOIHBIX VK-1, OIIK-3
(cnencTBue U3 TeopeMsl Jlarpamxka).
6. WnBapuaHTHOCTH OPMBI MEpBOTO AU QepeHIIana. VK-1, OIIK-3
7. Teopema Komm. VK-1, OIIK-3
8. Tlapamerpuueckn 3aqanHble QYHKIHH U UX TPOU3BOIHBIE. VK-1, OIIK-3
9. TIlpousBojHbIE BHICIIMX TOPSIKOB /Il OCHOBHBIX 3J€MEHTAPHBIX (YHKIHH. VK-1, OIIK-3
10. ®opmyna Jleit6uua. VK-1, OIIK-3
11. Bemyxkisie(Boraythie) Gpynkuuu. Onpe/ieeHue 1 SKBUBAJIEHTHbIE YCIIOBHS. VK-1, OIIK-3
12. DxBuBaneHTHEIE YCIOBHS BBIMYKIOCTH AN AHGGEPEHIMPYEMBIX ()YHKIIHIA. VK-1, OIIK-3
13. YcnoBus BBITYKIOCTH B TEPMHUHAX KACATEIIBHBIX. VK-1, OIIK-3
14. Hepasencrpo Hencena. [Tpumepsl. VK-1, OIIK-3
15. Acummnrotsl rpaduka (pyHKINK ¥ UX yPaBHEHHUS VK-1, OIIK-3
16. ®opmyna Teiinopa U1 MHOrOUJICHA. VK-1, OIIK-3
17. ®opmyna Teiinopa ¢ ocTaTouHbIM uneHOM B popme Ileano. VK-1, OIIK-3
18. Paznoxenue Teiinopa-MaxiopeHa s e”x, SinNX, COSX. VK-1, OIIK-3
19. Pasnoxenue Teiinopa-Maknopena mis In(1+x), (1+x)"a. VK-1, OIIK-3
20. ®opmymna Teiinopa ¢ ocTaTOUHEIM diieHoM B hopme Jlarpamxka i Kom. VK-1, OIIK-3
21. Npasuno Jlonurans wis veonpeaensunoctu 0/0 VK-1, OIIK-3
22. Tlpasuio Jlonurans ais Heonpeaenéunoctu 0/ 00 VK-1, OIIK-3
23. HeoGX0IMMBIe U IOCTATOYHBIE YCIOBHUS KCTPEMyMa (B TEPMHHAX MPOM3BOIHBIX VK-1, OIIK-3
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BBICIIHNX l'[OpSI[[KOB).

24. HeonpeneneHHplii HHTErpaj U NepBOOOPasHAs: ONpeiecHHE, ONMCAHNE MHOKECTBA VK-1, OIIK-3
nepBOOOPa3HBIX.
25. CaoiicTBa nepBooOpasHbIX (JTMHEHHOCTD, 3aMEHA MEPEMEHHbIX, HHTETPUPOBAHHUE T10 VK-1, OIIK-1
YacTsIM).
26. VnterpupoBanue paloOHATBHBIX (QYHKIHIA. VK-1, OlIK-1
27. UnrerpuposaHie HEKOTOPHIX HPPALHOHATBHBIX (DYHKITHIA. VK-1, OlIK-1
28. Unrerpansl ¢ moacTaHoBkamu Diinepa. VK-1, OlIK-1
29. BunomuansHbI quddEepeHIHaT 1 ero HHTErPHPOBAHHE. VK-1, OlIK-1
30. Unrerpuposanue TPHrOHOMETPHUECKUX (DYHKITHIA. VK-1, OlIK-1
31. 3ajaun, npuBoASIIME K TIOHATHIO ONPEIETIEHHOTO HHTErpana. VK-1, OIIK-1
32. Onpenenenne unrerpana Pumana. Heo6xo1uMoe YCIOBHE HHTETPUPYEMOCTH. VK-1, OIIK-1
33. Cymmbr Tap6y u ux cBOHCTBA. VK-1, OIIK-1
34. Kputepuii (5KBUBaTCHTHBIE YCIOBHS) HHTEIPHPYEMOCTH (Teopema 1). VK-1, OIIK-1
35. Jloctatounoe ycioBHs HHTETPUPYEMOCTH (M1 HEMPEPBIBHBIX (GYHKIHi 1 QYHKIHIL ¢ VK-1, OIIK-1
KOHEUHBIM MHOKECTBOM TOUEK Pa3phiBa)
36. JlocTaTounble YCIOBHS HHTETPUPYEMOCTH 1715l MOHOTOHHBIX (DYHKIIHA. VK-1, OIIK-1
37. Muosxectsa Mepbl 0 1 ux cBoiicTBa. Kpurepuii JleGera MHTErpupyeMOCTH . VK-1, OIIK-1
38. Teopema 06 MHTErPUPYEMOCTH CYMMBI M IPOM3BEICHUS (yHKIIMHA. VK-1, OIIK-1
39. Teopema 06 UHTErPUPYEMOCTH MOy OT DYHKIIHH. . VK-1, OIIK-1
40. Teopema o MHEHHBIX CBOMCTBAX OMPEIENEHHON0 HHTErpaJa. VK-1, OIIK-1
41. CpoiicTBa HepaBEHCTB s ONpe/IeIeHHBIX HHTEIPaIOB. VK-1, OIIK-1
42. AnauTuBHOE CBOMCTBO OMpE/IeeHHOTO HHTErpaa. VK-1, OIIK-1
43. Tleppas Teopema o cpeHeM U ee 06001IeHHe. BTopas Teopema o cpeHeM . VK-1, OIIK-1
44. CpoiicTpa MHTErpana ¢ epeMeHHBIM BEPXHUM TIPEIETIOM. VK-1, OIIK-1
45. dopmyna HeroTona — Jleiibuura. VK-1, OIIK-1
46. Unterpuposanue Mo YacTsIM U 3aMeHa MEPEMEHHBIX JUIs OTIPEIeeHHOTO MHTErpaa. VK-1, OlIK-1
47. Mnowaas B IeKapTOBBIX U MOJISAPHBIX KOOPAMHATAX. VK-1, OIIK-1
48. O6wem Tena BpaleHus. VK-1, OIIK-1
49, Jlnuna kpuBoii. VK-1, OIIK-1
50. IMnomanp MOBEpXHOCTH BpAIIEHHUSL. VK-1, OIIK-1
51. MeTpuueckue IpocTpaHCTBa: ONpe/IENeHHe H MPUMEPbI VK-1, OlIK-1
52. Tunsl MHOKECTB B METPHUECKOM IPOCTPAHCTBE (OTKPHITHIE, 3aMKHYThIe) 1 THIbl Touek | YK-1, OIIK-1
(mpenenbHBIE, TPAHUYHBIC, BHYTPEHHHE, BHEIITHHE).
53. TIpenens mocneoBaTeNLHOCTEN B METPHYECKUX MPOCTPAHCTBAX U MX CBOIMCTBA. VK-1, OIIK-1
54. KoMnakTHbIe MHOXKeECTBA B METPHUECKHX TIPOCTPAHCTBAX. DKBUBAICHTHBIE VK-1, OIIK-1
onpesienienns. Heo6X01uMoe yclioBre KOMIAKTHOCTH.
55. ®OyHKIMK HA METPUYECKUX NPOCTPAHCTBAX, HENPEPHIBHOCTH, SKBUBAJICHTHbIE VK-1, OIIK-1
OIpe/ieIeHUs] HENPEPBHIBHOCTH.
56. O6pa3 KOMIAKTHOrO MHOKECTBA TIPH HEMPEPHIBHOM OTOOPAKEHHH. VK-1, OIIK-1
57. PaBHoMepHas HenpepbIBHOCTh. CBOHCTBA HEMPEPHIBHOM (QYHKIIMH Ha KOMIAKTE VK-1, OIIK-1
(o606menne Teopemsl Kantopa).
58. CeaznocTs, MuHEiiHas cBA3HOCT. OOGPa3 CBA3HOTO MHOKECTBA MPH HEMPEPHIBHOM VK-1, OIIK-1
OTOOPAKEHUH.
59. VK-1, OIIK-1

N-MepHOe eBKINA0BO MTPOCTPAHCTBO R™N, ero cTpyKTypa u CBOHCTBA.

Il cemectp
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1. Cxomumocts B R™N. VK-1, OIIK-3
2. Kpurepuii kommakTHOCTH B RN VK-1, OIIK-3
3. Muddepentmpyemocts GpyHKIH HECKOTBKHX TIEPEMEHHBIX, OMPEIeNeHue 1 VK-1, OIIK-3
€JIMHCTBEHHOCTh OMEPATOPA MPOU3BOIHON
4. Yacrubie npousBoanbie. Heo6xomumoe yenosue nudhepeHIpyeMoCcTH (B TEPMUHAX VK-1, OIIK-3
YaCTHBIX MPOM3BOIHBIX). Matpuia SIkoGu.
5. Ilpou3sBojiHas MO HATIpaBIEHUIO. [ pajueHT. VK-1, OIIK-3
6. Caoiictpa auddepenuupyeMpx GpyHKImit. JleHcTBus ¢ HUMH VK-1, OIIK-3
7. HopmupoanHbIe pocTpancTBa. HopMa nuHeiHOTo omeparopa u eé cBoicTBa. VK-1, OIIK-3
8. Tlpoussoanas komnosuiwu auddepeHupyemMbIx ByHKIHIA. VK-1, OIIK-3
9. VuBapuanTHOCTH (OPMBI EPBOTO AUPBEpeHIHAaNa. VK-1, OIIK-3
10. ocrarounoe yciosue nuddepeHIMPyeMOCTH B TEPMUHAX YACTHBIX MPOU3BOIHBIX. VK-1, OIIK-3
11. Teopema o cpeneM B muddepeHranb-HOM HCUUCTeHUH . B& cieicTBUS 0 MOCTOAHHBIX VK-1, OIIK-3
(GYHKIUSX.
12. KacarenpHast miockocTh K rpapuKy U eé ypaBHEHHE. VK-1, OlIK-1
13. Teopema o HestBHO# dyHKIMH (Onpeensiomeii GyHKIHIO 0JHOTO MEPEMEHHOTO - TeopeMa VK-1, OIIK-1
1).
14. Teopema o HesBHOI GyHKIHM (OHMpEAETTIOMEH HYHKIHMIO HECKOTBKUX MEPEMEHHBIX - VK-1, OlIK-1
Teopema 2).
15. Teopema o HestBHO#N yHKIMH (115 cucTeMbl QyHKIMIT -Teopema 3). VK-1, OIIK-1
16. Teopema 06 o6paTHoi GpyHKiMK. [TpuMepbI. VK-1, OIIK-1
17. TipousBoaHbie BBICIIMX TIOPAIKOB. VK-1, OIIK-1
18. CoBnasenue cMelaHHBIX YaCTHBIX TIPOU3BOIHBIX. VK-1, OIIK-1
19. Brruucrenue BToporo u BricIUX AuddepeHuanos (CuMBoIHUeckas hopmyia) VK-1, OIIK-1
20. HennpapuanTHOCTH (opMBI BTOpOro auddepeHImana VK-1, OlIK-1
21. ®opmyna Teitnopa st HyHKIMU HECKONBKUX TEPEMEHHBIX DKCTPEMyMbI (BhyHKITHH VK-1, OIIK-1
HECKOJILKHX MIEPEMEHHBIX, HEOOXOIMMOE YCIIOBHE IKCTPEMYMA.
22. JloctatouHoe ycioBHe SKCTPeMyMa. VK-1, OIIK-1
23. VcnoBHbIif 3KCTpeMyM, VK-1, OIIK-1
24. DxcrpeMyMbl QYHKIIMH HECKOJIBKUX MEPEMEHHEIX, HEOOXOIMMOE YCIOBHE IKCTPEMYMA. VK-1, OIIK-1
25. JloctatouHoe ycioBHe SKCTpeMyMa. VK-1, OIIK-1
26. YcnoHsrii sxctpemym. ITpumepsl. Heo6X0auMoe yClIoBHE YCIOBHOTO SKCTPEMyMa. VK-1, OlIK-1
27. Meton Jlarpamxa. [Tpumepsr. VK-1, OIIK-1
28. Yucnossie psansl. Kputepuit Komm aiis psimoB. Heo6xoauMoe ycnoBre CXOUMOCTH. VK-1, OlIK-1
29. TIpumepsI: reoMeTpHYecKas IPOTPECCHs, TapMOHHYECKHUiT 1 0606 en b rapMonnueckuii | YK-1, OIIK-1
pan.
30. JIuneiinbie cBoifcTBa CyMMBI psijia. VK-1, OIIK-1
31. Kputepuii cX01MMOCTH HEOTPHIIATEIBHOTO PSIA. VK-1, OIIK-1
32. 1-ii ipu3HAK cpaBHEHHUs MONOKHUTETBHBIX PAIOB (Uepe3 HepaBEeHCTBA) VK-1, OIIK-1

20




33. 2-ii npu3HaK cpaBHEHHUS MONOKHUTETBHBIX PAJI0B ( B Mpea. Gopme). VK-1, OIIK-1
34. Tpusnak Kolm cXoAMMOCTH TOJIOKUTENBLHOTO PA/Ia. VK-1, OIIK-1
35. Ipusnak JTamambepa cXOAMMOCTH TIOTOKUTENLHOTO PAJIA. VK-1, OIIK-1
36. UuTerpansHblii IPU3HAK CXOIUMOCTH. VK-1, OlIK-1
37. Mpusnak PaaGe cxoaMMOCTH MOTOKHUTENbHOTO psifa. [Ipusnak [aycca (6e3 nokasarensctsa). | YK-1, OIIK-1
38. 3naxonepemenHsle, 3HaKOUEpe IyIoMHMecs papl. IIpusHak JleHbHuIa. VK-1, OlIK-1
39. Jlemma AGens VK-1, OIIK-1
40. Mpusnaxu AGens u Jlupuxe. VK-1, OIIK-1
41. CroiicTBO acCOIMATHBHOCTU CXOANIETOCS PAAA. VK-1, OlIK-1
42. CBo#cTBO MepecTaHOBOYHOCTH YJIEHOB aGCONMIOTHO cXomierocs psaja. Teopema Pumana. VK-1, OIIK-1
43. VmHOX)eHne psanos. Teopema MepteHca u Teopema Ko /it yMHOXKEHUS PSIOB.. VK-1, OlIK-1
44. BeckoneuHble MPOM3BEICHHS H UX CBOHCTBA. VK-1, OlIK-1
45. JIBoiiHble U TIOBTOPHBIE PAJIBL. VK-1, OIIK-1
46. PaBHOMEpHAs CXOAMMOCTb, IPUMEPhl. DYHKIMOHATIBHBIE TOCIIE0BATEILHOCTH H PAIBI. VK-1, OIIK-1
Kpurepuii Komu paBHOMEpHOH CXOAMMOCTH.
47. Tpusnak BeiiepmTpacce paBHOMEPHOM CXOAUMOCTH (yHKIIMOHANBHOTO psfa. IIpuMepE!. VK-1, OIIK-1
48. Mpusnaku Abens u JIupuxiie paBHOMEPHOH CXOAMMOCTH (yHKIIMOHATBLHOTO PA/a. VK-1, OIIK-1
49. TpenenbHbiii nepexos IpH PABHOMEPHOI CXOAMMOCTH (yHKIIMOHATBHBIX VK-1, OIIK-1
MOCJIEI0BATENILHOCTEH U PSI0B HENPEPBIBHBIX (DYHKIHMH.
50. Tpusnak JIuaKM paBHOMEPHO#H CXOIMMOCTH. VK-1, OlIK-1
51. PaBHOMepHas CXOMMOCTb U HHTEIPHPOBAHHE. VK-1, OIIK-1
52. PaBHOMepHas cX0AuMOCTh U JuddepeHIpoBaHuE. VK-1, OlIK-1
53. Crenennbie psaapl. Teopema 06 061aCTH CXOMMOCTH CTENEHHOTO PAJIA. VK-1, OIIK-1
54. ®opmyna Komm-Angamapa. VK-1, OIIK-1
55. CaoiicTBa CyMMBI CTENEHHOTO psi/ia BHYTPH HHTEPBAA CXOAMMOCTH. VK-1, OIIK-1
56. TToBeenye Ha rpaHuIle MHTEPBAJIA CTEMEHHOTO psa (Teopema 4 Abens) VK-1, OIIK-1
57. Paznoxenue QyHKIHMH B cTeneHHOM ps1. Heo6xomMoe ycloBre pasiokeHus VK-1, OIlIK-1
58. Jlocratounoe ycinosue pasioskenus B paa Teiinopa VK-1, OlIK-1
59. Paznoxenne B pan Teiinopa-Maxopena Gpynkmmii y=e*, C0S X, Sin X VK-1, OIIK-1
60. Pasnosxenue B psx Teitnopa-Maknopena dynxuuit y=In(1+x), y=(1+x)* VK-1, OIIK-1
61. Ananutuyeckue GyHKIMM U UX CBOHCTBA VK-1, OlIK-1
IV cemectp
1. ®ysxums exp(z) KOMIIEKCHOTO IEPEMEHHOTO 1 & CBOHCTBA VK-1, OIIK-3
2. ®dyukuu Sin Z, COS Z U UX CBOICTBA VK-1, OIIK-3
3. HecobCTBeHHBIE HHTETPATBI (OTPEIETEHHUS, TIPUMEPHI) VK-1, OIIK-3
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4. OcHOBHbIE CBOHCTBA HECOOCTBEHHBIX HHTETPAJIOB VK-1, OIIK-3

5. Kpurepuii Ko cxoaMMOCTH HEeCOOCTBEHHBIX HHTErpasioB. KpuTepHii cXoquMocTH VK-1, OIIK-3
HECOOCTBEHHOTO MHTETPAIIA TIOJI0KUTENBHOM (yHKIMK

6. Teopema cpaBHeHHs 1715l HECOOCTBEHHBIX HHTErpaioB. [IpuMepn VK-1, OIIK-3

7. CaoiicTBa HeCOOCTBEHHBIX MHTEIPAJIOB, BHIPAXKAEMbIE PABEHCTBAMU M HEPABEHCTBAMH. VK-1, OIIK-3

8. Tlpusnaku AGens u Jlupuxie 1isi HeCOOCTBEHHBIX HHTETPATOB VK-1, OIIK-3

9. PaHOMepHas cxoauMOCTh ceMeiicTBa GyHkumii. Onpenenenue. Kpurepuit Komu VK-1, OIIK-3

10. CaoiicTsa npejiesia PABHOMEPHO CXOJSIIETOCs ceMeicTBa (PyHKIUI VK-1, OIIK-3

11. Tepexon k npesieny Mo/ 3HAKOM HHTErpaja i ceMeicTBa QyHKIHit VK-1, OIIK-3

12. Iuddepenuuponanue no napaMeTpy MoJ| 3HAKOM HHTErpasa VK-1, OlIK-1

13. Mepecranoska npe/esos HHTErPUPOBAHHS JUTs ceMeiicTBa QyHKImi VK-1, OIIK-1

14. uddepennuposanne nHTErpaNa, 3aBUCAIIEr0 OT MapaMeTpa, ¢ nepemMennbvME ipeenamu | YK-1, OIIK-1
MHTETPUPOBAHHS

15. PaHOMepHas CXOMMOCT HeCOGCTBEHHBIX HHTETPANIOB, 3aBUCAIINX OT Mapametpa. Ananor | YK-1, OIIK-1
TeopeMbl Beliepuitpacca

16. Ananor npusnakos A6ens-/Iupuxiie paBHOMEPHO# CXOAMMOCTH HECOOCTBEHHBIX VK-1, OIIK-1
MHTErPaJIOB

17. Iepexon k npesieny A7s ceMeHCTBA HECOOCTBEHHBIX HHTETPATIOB VK-1, OlIK-1

18. uddepentmpopanue HecOGCTBEHHBIX HHTETPAJIOB 110 IAPAMETPY VK-1, OlIK-1

19. MepecranoBka npe/enos NHTErPUPOBAHNS JUTS CEMEICTBA HECOOCTBEHHBIX HHTETPAIIOB ¢ VK-1, OIIK-1
0ECKOHEUHBIMH IPE/ICIaAMH.

20. 3ameuarenbHbie KIACCHYECKHE MHTErpansl (MHTerpan Ditnepa-Tlyaccona, uHTerpan VK-1, OIIK-1

oo sinx

5 )

21. Bora-dynkuus u ee croiictsa (cuMmeTpHs, POpMyJIa MOHHKEHHUS) VK-1, OIIK-1

22. Bara-pyHKuus U ee cBoifcTBa (GopMyIIa SKBUBAIEHTHOTO TIpeICTaBIeH s, GopmyIa VK-1, OIIK-1
JIOTIOJTHCHUS )

23. T'amma-dyHK1Ms 1 ee cBoiicTBa (uddepeHIpyeMocTb, GopMyITa MOHHKEHHUS!) VK-1, OlIK-1

24. Tamma-dynkuus u ee csoiictsa (rpadux I-ynkiuu, csasb B- u T-dynxuuii, hopmyna VK-1, OIIK-1
JIOTIOJTHEHUS)

25. JTpoiiHoii uHTErpa: reOMETPUUECKHTT CMBICI U OTIpEieNIeHHe VK-1, OIIK-1

26. Mepa JXKopjana Ha MIOCKOCTH: ONpe/eNeHHe ¥ OCHOBHBIE CBOHCTBA VK-1, OlIK-1

27. TpuMepsl H3MEPUMBIX M HeM3MepUMBIX 110 JKopaaHy MHOKECTB VK-1, OIIK-1

28. Mepa Kopnauna B N-MepHOM MpocTpaHcTBe. MHOXecTBa (J1e6eroBoit) Mepbi 0: IpUMepHI U VK-1, OIIK-1
CBOWCTBA.

29. Onpenenenne kpatHoro unterpana. Cymmor Jlap6y. Uuterpan dapOy VK-1, OIIK-1

30. Heobxommmoe yciosue nuTerpupyemocti. Kputepuii mnrerpupyemoctu B repmunax cymm | YK-1, OIIK-1
HapOy. Kpurepnii Jlebera

31. CaoiicTBa KpaTHBIX MHTETPANIOB VK-1, OIIK-1

32. Teopema @y6unu. [ToBTOpHOE MHTETPUPOBAHHE Il TBOHHBIX M TPOHHBIX HHTETPAOB VK-1, OIIK-1

33. 3amena nepemMeHHBIX B KpaTHBIX HHTErpanax. [lonsprbie, cdepudeckue, MTHHAPHEECKHE VK-1, OIIK-1
KOOD/IMHATHI

34. Kpusonuneiinbie uuTerpansi | poaa u ux caoiicTsa VK-1, OIIK-3

35. Kpusonuneiinbie narerpanst || poa. DKBUBATEHTHBIE YCIOBHS TIOTEHIMATLHOTO TOJIS VK-1, OIIK-3

36. OnHocBs3HBIE 061acTH. Y CIOBHE MOTEHIMAIBHOTO MO JUISl OXHOCBI3HOM 001acTn VK-1, OlIK-3

37. ®opmyna I'puna VK-1, OIIK-3

38. MosepxHocTHble unterpaisl | posa. [liomaas noBepxHOCTH VK-1, OIIK-3
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39. MosepxnocTHbie unterpaist 11 pona VK-1, OIIK-3
40. dopmyna Octporpazackoro-T'aycca VK-1, OIIK-3
41. ®opmyna Crokca VK-1, OIIK-3
42. Paner ®ypre. KoapdurmenTs TpuronoMeTprdeckoro psaa dypoe VK-1, OIIK-3
43. Psiipt Dyphbe B BKIMI0BOM MPOCTPAHCTRE VK-1, OIIK-3
44. Hepasenctso Beccens u paBenctso Ilapcepans VK-1, OIIK-3

6.2. BapuaHTbI KOHTPOJBHBIX PadOT 1JIsl OLleHKH ¢(hOPMHUPOBAHHOCTH KoMIleTeHU Uil YK-
1, OIIK-1

| cemecTp

1. VK-1, OIIK-1

Y1+ x+x -1
1. Haiitu npenen Iim——
x>0 |n(cos x)

2. Haiirn f I+ (O) ; fr (O)

f (x) = arcsin (e‘xz)

2. VK-1, OIIK-1
limsign| sin L
1. Moka3aTs, 4TO 0 g X HE CYLIECTBYET.

2
2. Paznoxwuts 1o popmyie Teinopa ¢pyHKIHIO f (X) =Xe™ g OKPECTHOCTH TOUKH Xo =1 il

o (x=1)").

3. VK-1, OIIK-1
1. loka3aTs, 4TO MOCIIEA0BATEILHOCTb CXOAUTCS

1 1 1
X, =—+—— 4.+ —
n n+1 2n

lim (tgx)™"
2. Haiitu mpezen | 7 9 .
2

4. VK-1, OIIK-1

IN(L+3%+ X*) +In(1—3x+ x?)

1. lim 5

x—0 X

2. Haiirn | '+ (O) ; f (O)
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lim {sin x —3sin x
1 .

ol cos? x

2. Haiitn | '+ (0) ; f' (0)

X
0 : x=0

s
xarcsin| cos= |; x=0

f(x)=

VK-1, OIIK-1

4+ x—1-sin x
1. Haiitn npenen 1M In(1+x)

1

2. HaiiT TOuKH pa3pbiBa QYHKIMN U YCTAHOBUTH UX POJ f(X)=—+r.

1+ 2

VK-1, OIIK-1

7.

o ' " x =a-(sht —t)
1. Haiittu Yx, Yxx {y — a(cht —1) ,TIl€ A nocrosnnas

2. UccnenoBath Ha quddepeHIMpyeMOCTh PYHKITUIO

xzsinl; x>0
f(x) = X

VK-1, OIIK-3

. X3 +2x2
1. lim| X+, [————|.
X—>—00 X+1

2. Hatitn f ’(X)

_sinx+x ; X#0
f(X)=< x ’

1 : x=0

VK-1, OIIK-1

1—cos(l—cosx)

1. lim Z

x—0 X

2. Haiitn acumnroTs! rpaduka GyHKINH

VK-1, OIIK-1
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y =X+ —xt =

10.

lim J1+ xsin x —+/cos 2x

1. x>0 o X
t i
) (2)
2. Hatitn f’(O)

. . 5
sin| x*sin=|: x=0
f(x)= ( Xj
0 : x=0

VK-1, OIIK-1

11.

1. Jloka3aTp, 4TO HOCJIEN0BATEILHOCTh PACXOAUTCS

B 2n+1 _ (_3)n

X, =
(_2)n +3n+1

lim In xIn(1+ x)

2. x—>+0 \/;

VK-1, OIIK-3

12.

1. Jloka3aTp, 4TO HOCJIEN0BATEILHOCTh PACXOAUTCS

"2 T (nt)?

1
2. 1im (2+/X + x) "
x—>+0

VK-1, OIIK-1

13.

1. JIoka3aTh, 4YTO MOCJIEI0BATCILHOCTh CXOIUTCS
cosl cos(2n-1)
S E——
1.2 n(n+1)

> lim 3x-In(In x)
xoke 32 +3-4/In X

VK-1, OIIK-1

14.

T
cos(zcos xj
Lim—2_~

x>0 sin(sin® x)

2. Haiitn f ’(O)

VK-1, OIIK-1
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1 1
f(X)=<x e*-1
0 ; x=0

i Xx#0

15.

1. Haittu acumnToTsl Tpaduka QyHKIMN
Yy =X+~/4x*+1

X
+4

2. Pa3noxuts QyHKLHIO F()= X o ¢popmyne Teiinopa B Touke Xg = —1 1o

o((x+1)").

VK-1, OIIK-1

16.
1. loka3aTh paccXoUMOCTb o kputepuio Kommu

1 1
X =tgl+tg— +...+tg—
e I Y

2. UccnenoBath Ha quddepeHIIMPyEeMOCTb.

Haiitu f'+ (0) ; fr (O)

£ () = X+ x%,x=0
sinx-cosx,x <0

VK-1, OIIK-1

17.

2 zn
1. Jlokasate, uto X, =N~ COS _2 HEOTpaHWYEHHA, HO He OECKOHEUHO OoJIbIIasl.

2. Hatitn f ’(0)

iiﬂi+X'x¢0
f(xX)=< x ’

1 :x=0

VK-1, OIIK-3

18.

1. I[OKEBaTL, HCIOJIb3YH KpI/ITepI/Iﬁ KOIIII/I, YTO MOCJICAOBATCIBHOCTD PACXOANUTCA

1 1 1
X =—=+—F—="4..t——
" 36 313 3Tn—-1

. Inx=x+1
2 lim————=
x—1 X — XX

VK-1, OIIK-1

19.

el+tgx _ e\ﬁ+2x

1. lim
x—0 tgx

VK-1, OIIK-1
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1
(1-x)¢ ; x#0, x<1
0 ; Xx=0

2. Haiitu Touxu pa3pbiBa QYHKIIMHA U YCTAHOBHUTH UX POJI f (X) =

20. VK-1, OIIK-3

. (1+x)*-1
1 lim——>—

x—0 X

EN
2. HaiiT TOUKH pa3pbiBa QYHKIMU U YCTAHOBUTH UX POJ f (X) = Z*ZH

21. VK-1, OIIK-3

1. Hai limolt-
- Haifrn mpenen 1M 3=

2. lim (7;— 2arctg/x )«/?

22. VK-1, OIIK-3

2% +10x+1-Ux2 +10x+1
1. lim

x—0 X
2. Haiitn f ’(O)

11
f(x)=49x arcsinx
0 ; x=0

X#0

Il cemecTp

23. VK-1, OIIK-3

lim {sin x —3sin x
1.

o cos? X

2. Haittu acumnToTs! rpaduxa GyHKIMN

e
X

24, VK-1, OIIK-3

n m(xz—ln(ch%))

2. Haiitu y;IZ

X(t) =t +3t
y(t) =t-arctgt —Inv1+t?
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25.
1. Haiitn Y, ecmn: y(t) = (Int)f""", x(t) = cosarcctgt

2. Hatitn f ’(0)

. . 5
sin| x*sin=]; x=0
()= ( xj -
0 ; x=0

VK-1, OIIK-1

26.

i1
g, lim x2[4x —4x+1J

2. Hatitn f'(O)
! L. x#0

f(x)=1 x-arctgx Xx*
1/3 ; Xx=0

VK-1, OIIK-1

27.

] Sin X +Cos X
1 ||m -
x-0\ SIN4X +Cc0oS4X

< | =

2. Haiitu acumnrots! rpaduka GyHkuun Y =

X—2

VK-1, OIIK-1

28.

HccnenoBaTh GyHKIMK Ha HENIPEPBIBHOCTD U TIOCTPOUTH TPADUKH.

—X npu X=<0,
1
a)y= x? npu 0<x<2, 6) y — 85-x

X+1 npu XxX>2.

VK-1, OIIK-1

29.

HccrenoBaTh (QyHKIMH ¥ IOCTPOUTH UX IpaduKu:

x2 —4x+1 e2(x-1)
x—4 0 y_2(x—1)'

VK-1, OIIK-1

30.

Haiimu unmezpanoi:

VK-1, OIIK-3

28




1. '[de. 2. J.X-7X2 dx.
X

31. VK-1, OIIK-3
Haiumu unmeczpanwi:
1 J‘In(4x2 +1>jx. 5 J'(x2 +7x+12)c056xdx.
32. VK-1, OIIK-3
Haiumu unmezpanwi:
J‘ dx j 2x3 -1 dx
Vs i 2 e wse
33. VK-1, OIIK-1
Haiimu unmezpanoi:
J‘ 6x2 +11x —10 .[ 6Xx2 +9x+6 dx

L 2 x+ 2 2 (x+1Ix2 +2x+3)
34, VK-1, OIIK-1

Jana pynkums z=f (X; y)‘ [TpoBepHTh, yIOBIETBOPSET WM HET 3Ta (QYHKIMS JAHHOMY
YpaBHEHHIO.

2 2
z=sin?(y—ax), a? 6_;26_;<
OX

35. VK-1, OIIK-1

HaiiTi HaMeHbIIee ¥ HAaUOOJIbIIIee 3HAUYCHHUS (DYHKIMH B 3aMKHYTOM 00J1aCTH.

z=%x2—-xy+y?—4x; D: x=0; y=0; 2x+3y—14=0.
36. VK-1, OIIK-3

Jlansr: Gysxuus 2= Z(X’ y)' Touka A n BEKTOP a. Haiitun 1) gradz, ()A 2)
[POM3BOJIHYIO B OA 1o HAIpABJICHHIO BEKTOpa &

= In(3x2 + 5y2) A(2;3) a=-4i+3j.
111 cemecTp
37. VK-1, OIIK-1
n 2

HceeroBaTh YMCIOBOM P ¢ OOLIMM WIEHOM  Uy= m .
38. VK-1, OIIK-1

I/ICCJ'IC,HOBEITL Ha a6COJ’IIOTHyIO HJIN YCJIOBHYIO CXOAUMOCTbD ps C 06IIII/IM YJICHOM un .

. (3n+1)"
e (222
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39. VK-1, OIIK-1
(n+1x"
Haiitu 061acTb cXOAUMOCTH psnac 0o0IIKM YIeHOM  Up= m .
40. VK-1, OIIK-1
HccrenoBaTh CXOAMMOCTE PsiJia, OTPEICIIUB MOPSIIOK YOBIBAHHSI OOIIETO WICHA psiia
1
2 = . 1
e" —1(sin
nzi:‘( J Vn+1
41. VK-1, OIIK-1
HccrenoBaTh CXOAMMOCTE PAIa, OTIPENEINB HOPSIIOK YOBIBAaHHS OOIIETo WieHa psa
1
Inf 1+sin—-
>t
“~ n?+In%n
42. VK-1, OIIK-1
HccrenoBaTh CXOAUMOCTD Psa, OTIPEICIIUB MOPSIOK YOBIBAHHS OOIIETO WICHA psa
© ¥n+2
Z e n?+3 _ 1
n=
43. VK-1, OIIK-1
HccrmenoBaTh CXOAUMOCTE pPsifia, ONIPEICIIUB OPS JOK YOBIBAHUS OOIIETO WIeHa psiia
Z(l cos—j
n
44, VK-1, OIIK-3
n >
ccleIoBaTh CXOUMOCTD psifia 2n L3
45, VK-1, OIIK-3
HccrrenoBaTh Ha aOCOMIOTHYIO M YCIOBHYIO CXOJUMOCTD Psizia
sy
n=1 Q/ﬁ
46. VK-1, OIIK-3
HccrnenoBaTh CXOAUMOCTE PsAia, OTIPEISIIUB TOPS JOK yOBIBAaHMS OOIIETo WieHa psijia
0 _r
z n nd+1 _1
n=1
47. VK-1, OIIK-3

HCCJ’IC,Z[OBEITI) Ha a6COJ'IIOTHyIO 1 YCJIOBHYIO CXOOUMOCTD psijia
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= (2n +1)x*"
Brraucnuth CYMMY psJia € IOMOIIBIO MHTETPUPOBAHUA Z—
n=0

VK-1, OIIK-1

49.

a4
HccreoBaTh Ha YCIOBHYIO, a0COMIOTHYIO CXOAUMOCTb _[ xcosx“dx
0

VK-1, OIIK-1

50.

CxoauTcs T HeCOOCTBCHHBIN HHTErPa

Tsh1xdx
3
T X

VK-1, OIIK-1

51.

CxoauTcs T HeCOOCTBCHHBIN HHTErPa

T dx
) x2[L+e*)

VK-1, OIIK-1

52.

2 3 4
tg°x  tg’x  tg'x

Haiitu o6macth cxoguMocTd (yHKIIMOHAIBHOTO psijia tgx+ 57 + 3 42

VK-1, OIIK-1

53.

2
Pasnosxuts pynkumio B psa Maknopena 1N(S + X%) y onpenennts pamnyc cxonumoctu
TOJIy4EHHOTO PSJIA.

VK-1, OIIK-1

54.

CxonuTcs 1 HECOOCTBEHHBIN HHTETPAT

Jl- dx
o /X +4x°

VK-1, OIIK-1

55.

Cxonutces 1 HeCOOCTBEHHBII HHTETpall

I \/— B CJIydae€ CXOAUMOCTH HalTU ero 3Ha4YeHUE.

VK-1, OIIK-1

56.

Cxonutcs 1 HeCOOCTBEHHBII HHTETpall

VK-1, OIIK-1
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J. \/3— B CJIyda€ CXOAUMOCTHU HalTU ero 3Ha4YcHUE.

57.

Cxomutcs i HeCOOCTBEHHBIN HHTETPa

J- x-arctgx .

3/1+ x*

VK-1, OIIK-1

58.

Cxonutcs 1 HeCOOCTBEHHBII HHTETrpal

J- x-arctgx .

o Y1+ x°

VK-1, OIIK-1

59.

CXOZ[I/ITC?[ T HeCOOCTBEHHBIM HUHTCTpAJI

*j-" sin x
(6]

1+ x°

VK-1, OIIK-3

60.

CXOZ[I/ITC?[ T HeCOOCTBEHHBIH HUHTCTpAJI

T sin x
(o]

41+ x®

VK-1, OIIK-1

61.

4
HccnenoBaTh Ha yCIOBHYIO, a0COMIOTHYIO CXOAUMOCTD _[ X cosx”dx
o

VK-1, OIIK-3

62.

CXOZ[I/ITC?[ JIM HeCOOCTBEHHBIM HUHTETpaJl

]‘3 dx
) x2[L+e*)

VK-1, OIIK-3

IV cemectp

63.

J'(x2 +y)dx+(y* +z)dy + (2* + x)dz
L

.2 2 .
L:X"+Yy" =4, X+Z =2, nonoxurensio OpUEHTUPOBAHHASI HA BEPXHEH CTOPOHE MIIOCKOCTH.

VK-1, OIIK-3

64.

2 32,52 2
Haiitu mwiomans yactu cheper X +Y " +Z2° =a°, zakinoueHHO BHYTpH HUIMHIPA

(X +y?)? =2a’xy

VK-1, OIIK-3
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65.

I j x*dydz + y*dzdx + z*dxdy
: ,

S- MOBEPXHOCTH TeJa {X2 + y2 <z,z<H}.

VK-1, OIIK-1

66. VK-1, OIIK-1
Haiitu niomaas 4acTy HOBEPXHOCTH LIIHHAPA y2 +2° = R?, sacmouennoro BHYTpU
LUIAHApA X2+ y2 =R
67. VK-1, OIIK-1
BBIUUCIIATE HUPKYJIALMIO BEKTOPHOTO MOJIS F(XZ, —yZZ, XY) BIIOJIb JINHAU

z=x>-y*+2a%, xX*+y*=a’.

ﬁ xdS

S

S:X*+y*+7°=R* x>0,y>0,2>0
68. VK-1, OIIK-1
PaccTaBuTh Ipesienbl HHTErPUPOBaHUs B chepUdeckoil ccTeMe KOOPAMHAT

m POy, 2)dxadydz, v ogx? 4 y2 422 <1 X2+ y2 + 2% < 22).

v
69. VK-1, OIIK-1

2 2 2

J.SJ‘ yz"dydz + zy"dzax + yx“dxdy, S — BHemmnss cTopona noBepxHOCTH Testa

0<z<X*+y?, X +y*<1,x>0,y>0.
70. VK-1, OIIK-1
I xy*dx + yz°dy — zx*dz

J , C — nyra oxpyxuoctu AB okpyskroctn

X2 =+ y2 + 22 = 45, 2X+ y = 0, A(3a _6a O)a B(_27 41 5)
71. VK-1, OIIK-1
H(xy+yz+zx)d8 S 7=+ V2 X%+ V2 < 2ax

S B Fﬂe . y 1 y - "
72. VK-1, OIIK-1

CR X2 —\2
_U 1+x°+y°dS,S— _ y
9acTh HOBEPXHOCTH Z = > X >0, nexamas BayTpu

S
HUIMHApA (X2 + y2)2 =a’ (X2 - y2)
73. VK-1, OIIK-1
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Haiiru notok nonss F = XZ1 + yZJT +7°k gepes 9acTh Cepn X2 + y2 +7° = 9,222, s

HalpaBJICHUHN BHYTPEHHEH HOpMaH.

74. VK-1, OIK-1
J.J‘ JxdS 2,2 22 o2 .2
; , S —uacte X*+Y° =28X, nexaman sue X +Y° —2°=a%, (@a>0).
75. VK-1, OIK-1
ﬂkﬁ+16®@m8:z=d¥—x?0£ysb
S
76. VK-1, OTK-1
(X* + 2+z—1)dS S-— 2_\2
Haiitu y XA qactb nosepxoctn 22 =2—X"—Y*,22>0.
S
77. VK-1, OIIK-1
Ijzzdxdy, S:x2+y?+27°=2.
S
78. VK-1, OIIK-1
BBIYUCINT HUPKYISIIIAIO BEKTOPHOTO MOJISI F ={X2 y3,l Z} snoms KPHBO#
L:{x*+y*=a%z=x}.
79. VK-1, OIIK-1
2 2
J;.[(X +y)ds, S [IOBEPXHOCTh TeJjla \/XZ +y? <z<1.
80. VK-1, OIK-3
.[nydx+ 2°dy +x%dz, L:2x* +2y* =7, x+2 =1,
i IMOJIOKUTCIIBHO OPUCHTUPOBAHHAA HA
BEPXHEH CTOPOHE MIOBEPXHOCTH.
81. VK-1, OIIK-3

2,53
J.SJ‘ (x-y"+27)ds, S aacts X° + y2 =a’ (x=0), nexamas MEXY IIOCKOCTIMH

X+2=0,x—z=0.

6.3. [Ipumep TeCTOBBIX BONPOCOB /1JIsl OLIEHUBAHHUS Pe3y/JIbTATOB 00y4eHUs] B BU/Ie 3HAHU I

¢popmupoBanus komnerenuuii VK-1, OIIK-1, OIIK-3
Bonpoc 1

Tumn: MHOXECTBEHHBIN BBIOOD
Dopmy/IMpPOBKA BOIIPOCa:
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n-1
K xakoMy 3HaueHWIO MPUOIKAIOTCS YWICHBI TIOCIE0BATEIPHOCTH &, = T pH YBEJIIMYCHUH

HOMepa N?
BapuaHTbl 0TBETOB:

Eall el
Rl

/2

Bomnpoc 2
Tumn: oquHOYHBIA BEIOOD
®opMyJIMPOBKA BOIpoca:

_2n+1

Hauywmnas ¢ kakoro HOMEpa, BCC YICHBI ITOCTIEA0BATCIIBHOCTH a, = n 6}’IIYT COBIIAJAaTh C

YHUCIOM 2 ¢ TOYHOCTBIO He MeHbie 0,017
BapuaHTbl OTBETOB:

6. n=10

7. n=100

8. n=50

9. n=101

10. n=2

11. n=1001
Bomnpoc 3

Tumn: MHOXECTBEHHBIN BBIOOD
DopMyIMPOBKA BOIpoca:
n’ +
JlaHa mocnenoBaTebHOCTh &, = 2 Kaxkue yTBepkieHUsl cripaBeJIuBhI i Hee?

BapuanTtbl 0TBeTOB:
e Bce uneHsl mocnenoBaTebHOCTH NMPUOIMKAOTC K 0 TpH yBEIUYSHUH HOMEPa N
e Bce uneHsl mocnen0BaTeIbHOCTH MPUOTMKAIOTCS K 2 TIPH YBEIMUYEHUU HOMEpA N
e Bce wieHbl OCIIeI0BAaTEIbHOCTH MOMAIAI0T B OKpecTHOCTh paaunyca 0,01 uncna 1,
HauuHas ¢ Homepa =11
e Bce wiIeHsI IOCIEA0BATEIBEHOCTH COBIIAAAIOT C YHCIOM 1 ¢ TOYHOCTRIO He MeHbIe 0,1,
Ha4YMHAs ¢ HoMepa N=3

6.4. Ilpumep 3x3aMeHANIMOHHOI0 O1JIeTa HA olleHUBaHHe CHPOPMHUPOBAHHOCTH
komnerennuii YK-1, OIIK-1, OIIK-3

Hucturyr UTMM Hukeropoackoro rocyaapcrseHaoro yausepceurera um H.M.JlobaueBckoro

Kadenpa IYMYA JucuuniamHa MaremMaTHYecKui aHaln3

SK3AMEHAILIMOHHBIN BUJIET Ne 7

1. OHpCI[CJICHI/Ie npeacia nmocjiieA0BaTCIbHOCTH. I[OK@B&TB, 4qTo

K
limizD(a>1]

n—oo ' !
2. Ompenenenue mpou3BogHON. BeiBecTr hopMyy mpou3BOIHON AIist PYHKIIUH

y=x', & ER y=sinx
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3aB. kadenpoii

DK3aMeHaTop

6.4 Ilpumep Ha mnpoBepky OIIK-1 yMmeHus OpOBOAMTH JOKa3aTelIbCTBA MaTEeMAaTHUYECKUX
YTBEPKACHUI HE aHAJIOTUYHBIX paHee U3yYEHHBIM, HO TECHO MPUMBIKAIOIIUX K HUM;

Hokazars, aro ecrm Vo e Nz > 0u

T T 1

limz, = lim — =1, vo {z,} cxoasmanCcs.
n— oo n—ocln :

6.4 Ilpumep Ha mpoBepky OIIK-1 yMeHHs pemiath MaTeMaTHYECKHE 3a/Jadd, KOTOPBIC
TpeOYIOT HEKOTOPOI OPUTHHAIIBHOCTH MBIIICHUS

Cymectsyer s im,, ... SINT rre n — marypansHoe 4mcito. OTBET 0G0CHOBATS.
7. YdeGHo-MeTonHYECKOe H HHPOPMALMOHHOE obecnedeHne THCIHILIHHBI

a) OCHOBHas JUTEparypa:

1. WJIBbHH B. A., ITO3HSIK 3. I'. OcHoBbI MaTeMaTH4eckoro ananuza: yueo.: DUSMATIINUT,
2001. (50 7k3.)

2. KYJPABILEB JI./I. Kparkwuii kypc Matemarideckoro anammusa. Tom 1. 2002. - 400 c. (40
9K3.)

3. Hemunosuu b.I1. CoopHUK 33724 ¥ yIIpa)KHEHUH 110 MaTEMAaTUIECKOMY aHau3y. M.:
Hayxka, 1966. http://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm

0) nporpamMmmHoe obecrieueHne u MutepHeT-pecypest http://www.unn.ru/books/resources.htmi
http://new.e-vmk.unn.ru/sites/

Jlna obecriedeHnst CaMOCTOSATENBHON pabOThl 00YUAIOIINXCSl UCTIONB3YETCsI SJEKTPOHHBINA Kype
«Marematnueckuii ananu3z (DMuM, Marematuka, MuUMM)»
https://e-learning.unn.ru/enrol/index.php?id=6861 , co3naHHbIi B CHCTEME 3JIEKTPOHHOTO 00yUICHUS
HHI'Y - https://e-learning.unn.ru/.

8. MarepuajbHO-TeXHHYECKOE o0ecnedeHue JUCIUTIIHHBI (MOYJIs)

[Tomemienuss mpencTaBisitoT coOoil ydueOHbIE ayAUTOPUU JUIsl TPOBENEHUS YueOHBIX
3aHATUH, MPeIyCMOTPEHHBIX MPOrpaMMOll, OCHAIeHHble OOOpPYIOBAaHMEM U TEXHHUUYECKUMHU
CpeaCcTBaMH 00y4YeHHs: KOMIBIOTEPHBIH Ki1acc, MPOEKTOp, 3KPaH.

[ToMemieHnust 1711 caMOCTOATENBbHOM paboOThl 00YYarOIIMXCSl OCHAIEHBl KOMIIbIOTEPHOMH
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEeHUS K cetu "HHTepHer" u oOecrmeyeHbl JOCTYNOM B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIBLHYIO CPETY

[Mporpamma cocraBiieHa B coorBeTcTBUU ¢ Tpeboanusimu ®I'OC BO (3++) mo HampaBieHHIO
noarotoBku 02.03.01 MaremaTnka u KOMIBIOTEPHBIE HAYKH.

ABTOp: K.(p.-M.H., TouieHT Mankun M.U.

Peuensent: a.¢.-m.H., npodeccop bananaun J1.B.

36


http://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm
http://new.e-vmk.unn.ru/sites/
https://e-learning.unn.ru/enrol/index.php?id=6861
https://e-learning.unn.ru/

[Tporpamma ono6peHa Ha 3aceqanuu kadeapsl nuddepeHImanbHbIX YpaBHCHUH,
MaTEMaTHYECKOTO ¥ YMCICHHOTO aHam3a MHCTUTYyTa HHPOPMAITMOHHBIX TEXHOJIOTHIA,
marematuku 1 mexagukd HHIY um. H.U. JloGaueBckoro

3aBenyromuii kadeapoit JYMYA: n1.¢.-m.H. A.B. Kanunun

[TporpamMma o100peHa Ha 3aceJaHUU METOAMYECKONH KOMUCCHH WHCTUTYTa HH(POPMAITHOHHBIX
TEXHOJIOTHH, MaTeMaTUKU U MexaHukH oT 1 nekabps 2021 roga, mpotokoi Ne 2.
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