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1. Mecto nucuuminnabl B cTpykrype OOII

JIMCIUIIINHA OTHOCUTCS K 0053aTeIIbHON YacTH

Ne MecTO TMCUUIJIMHBI B y4e0HOM

CTraHaapTHBIA TEKCT JJIS ABTOMATHY€CKOI0

Bapu IJIaHe 00pa30BaTeIbHOM 3anoHeHus B KOHCTpykTOpe PII/I
aHTa NMPOrpamMmbl
1 brnok 1. Huctunnunel (Moxynu) | Jucuunnuna b1.0.09, «Marematuueckuil aHamus»,

O0s3aTenpHas 4acTh

OTHOCHUTCs K
HaIlpaBJICHU A
CDYHI[aMeHTaJ'IBHBIC MareéMaTHKa 1 MCXaHHKa

00s13aTENbHON
[IOATOTOBKU

qacTHu

OOI1
01.05.01

2. Tlnanupyemble pe3yabTaThl 00yueHUsl N0 JMCHUIJIMHE, COOTHECEHHbIE ¢ IVIAHNPYeMbIMH
pe3yJbTaTaMM 0CBOeHHsI 00pa30BaTeJIbHOM NMPOrpaMMbl (KOMIIETEHUUSIMH U
HHANKATOPAMM J0CTHKEHUSI KOMIIETEeHIM )

IInanupyemsle pe3yabTaThbl 00y4eHHs 10 AUCHHUILINHE

(MoayJ110), B COOTBETCTBHH C HHAUKATOPOM H0CTUKEHUSI 2

e
KOMIIETEHIIMHU = g 3

R =
dopmupyemMbie HNuauxkarop g g c:)
KOMIIETCHIIUH JOCTHKCHUSA E = @
P — PesyabTaTsl 00y4yeHus s g &

(xom, coneprkaHue [0 ABCIEIIAHE** E s

KOMIIETEHIHH ) (oz, conepxanmue
WHJIMKATOPA)

3Haem anroOpUTMBI UCCIIEIOBAHUS OK3AMEH

OIIK-1. Cniocoben
HAXOJUTh,
dhopmynupoBaTh 1
pemarpb
aKTyaJbHbIC U
3HAYUMBIC
POOIIEMBI
(byHIaMeHTaIbHOM
MaTeMaTHKHU H
MEXaHHUKHU

OIIK-1.1. 3naer
OCHOBBI
(byHIaMEeHTaIbHbIX
¢busuko-
MaTeMaTHYeCKHIX
JTUCIUIUIAH U IPYTUX
€CTECTBEHHBIX HayK.
OIIK-1.2. Ymeer
(bopMyaHpOBaTH,
aHAJIM3UPOBATh U
pemarb
npodeCcCuOHATBHBIC
3aJ]auu C IPUMEHEHHEM
(dbyHIaMEHTATBHBIX
3HAHUI MaTeMaTHUKHU,
(bUBUKH U IPYTUX
€CTECTBEHHBIX HaYK.
OIIK-1.3. Umeet
NPAaKTHYECKUI ONbIT
MTOCTAHOBKH U PEILLICHUs
aKTyaJIbHBIX 33724
MaTEMaTHKU U
MEXaHHKH.

(GYHKIMA U TOCTPOSHUH
rpadMKOB U IPU BEIYUCICHUH
OCHOBHBIX XapaKTEPHCTUK
reoMeTpruecKux Guryp u
(GU3NYECKUX BEITUYNH, UCTIOIB3YS
(dbyHIaMeHTaNbHbIE METOBI U

IMPHUEMBI MAaTEMATUYCCKOT'O aHAJIMN34a.

Ymeem npoBoAMTH JOKa3aTEIbCTBA
MaTeMaTHYECKUX YTBEPKICHUH Ha
OCHOBE OITBITa aHAJIOTUYHBIX
JI0Ka3aTenbCTB U3 Kypca
MaTEMaTHYECKOTO aHAIIK3a.
Braodeem pa3nuyHBIME METOJIAMH U
Croco0aMu BBEIYHUCTICHUS TIPEICIIOB,
Metoaamu auddepeHInaIbHOTO U
WHTETPAITBHOTO UCUUCIICHHSI,
METOAAMU Pa3NIoKeHHsI QYHKIH B
CTETICHHBIE PSBI U psinibl Dyphbe.
Vmeem peniate MaTeMaTHUECKHUE
3a/la4d U IPOOJIEMbI Ha OCHOBE
MOJTyYCHHBIX 3HAHUH U3
MaTEMaTHYECKOT0 aHalIu3a MPU
BBIYUCIICHUH JUTUHBI KPUBBIX,
TUTOIIAJIH MJIOCKUX (uUryp, o0beMoB
Y MaccChl Tell, TUIOMAN
MOBEPXHOCTEH, KOOPAUHAT IICHTPA
Mmacc.




IIK-1. Brageer
METOAaMHU
MaTEeMaTHYECKOI'0
WCCIIEI0BaHUS IPH
aHanm3e mpoodiieM
MEXaHUKHU Ha OCHOBE
3HaHUHN
(dbyHIaMeHTaIbHBIX
¢um3uKo-
MaTeMaTHYECKHUX H
KOMITBIOTEPHBIX HAYK
Y HaBBIKAMH
po0OIeMHO-
3a7a4HON (OPMEI
MIpeICTaBICHUS
Hay4HbIX 3HAHUHI

K-1.1. 3naer
TEOPETUUECKUE OCHOBBI
(hyHIaMEHTAITLHBIX
METO/IOB HCCIIEIOBAHUS
po0IeM MaTeMaTHKU U
MEXaHHKH.

IK-1.2. YMeeT npuMEHSTHh
MOJTyYeHHBIC 3HAHUS IS
aHanm3a 00beKTa
WCCIICIOBAHHUS,
onpeaesieHus uenen u
3aJla4 UCCIICIOBAHNUS, a
Takxe BeIOOpa
KOPPEKTHOTO METO/a
HCCIIEA0BAHNS HAYYHOU
npoOIeMbl.

IIK-1.3. Baageer
HABBIKAMM HAyYHO-
HCCIIEA0BATEIbCKON
JEeSITeTHOCTH B 00JIacTH
MaTEeMaTHYECKOTO
MOJICTTUPOBaHYSI, 3 IMEHHO
pelIeHns] Hay4IHbBIX 33724 B
COOTBETCTBUH C
MTOCTABJICHHOH IIEITBIO U
BBIOPAHHON METOJIUKOM.

3Haem mateMaTU4YeCKUE MOJIEIH B
KOHKPETHBIX MPHUKJIATHBIX 33724 1
METO/IbI UX MCCIIEAOBAHUS C
MTOMOIIIEI0 MAaTEMaTHIECKOTO
aHanm3a

Ymeem nepeBoANTH HA
MaTEeMaTHYECKHI S3BIK 3a/1a4H,
MOCTaBJICHHBIC B TEPMHHAX TPYTUX
MpPEeIMETHBIX o0acTeit u
WCTIOJIB30BaTh MPEBOCXO/ICTBA
MaTeMaTH4eCcKOi (popMyIupoBKku
IUTSL MIX PEIICHUS;

Ymeem onwim pemars
MaTeMaTHYeCKUe 3a1a49H U
MpOoOJIEMbI Ha OCHOBE MOJTy4YE€HHBIX
3HAHUM B 06J1aCTH MEXAHUKH U3
MaTEMaTHYECKOT0 aHalIu3a

IK3AMEH




3. CTpykTypa M coaep:KaHue JUCHUIIMHBI «MaTeMaTH4YeCKuil aHATH3»

3.1. TpyaoeMKOCTH JUCHUNJIMHBI

oyHas popma

00y4eHust
O0mas Tpy10eMKOCTh 21 3ET
YacoB 1o yueOHOMY IJIAHY 756

B TOM YHCJIE

ayIMTOpPHbIE 3aHATHS (KOHTAaKTHasi padora): | 392

- 3aHATHA JEKIIHOHHOI0 THIIA 256
- 3AaHATUA CEMHHAPCKOI0 THIIA 128
- Tekymuii KOHTpoJib (KCP) 8

caMocTosiTeJibHAasi padoTa 220
IIpomeskyTOUHAS aTTeCTALMS — IK3aAMeH 144

3.2.Conepxanue Q¥ CHUNTHHBI

HaumenoBanue u KpaTKoe Co/Iep:KaHue pa3aejoB U TeM
AUCIHUIIJIMHBbI,

(¢opma npomeKyTOUHOM ATTECTALMM N0 JUCHUIIUHE

Bceero
(4acol)

KOHTaKTHas padora

(pa6oTa BO
B3aUMO/JEHCTBUM C

npenojaaBartesieM), 4achbl

13 HUX

mnma

3auaTus
VIEeKIIMOHHOI'0 TH

3auaTus
CEeMHHAPCKOr0 THNA

JlaGopaTopHbie

Bcero
KOHTAKT
HbIX
JacoB

CPC

1. BBenenune

1.IIpeameT MaTeMaTH4IeCKOTO aHaAJIH3a.

O4epk HWCTOPUU Pa3BUTHA MaTEMaTHUECKOTO aHau3a,
MaTeMaTrdeckasi CHMBOJIMKA, 0003HAYECHUS

2. BemecTBeHHbIE YHCIa

Hucnoas npsimasi.

UncioBeIe MHOXECTBA: TIPOMEXYTKH, HHTEPBAJIbI, Ty IH.
(OKpeCTHOCTh TOUKH.

OrpaHHYCHHbIC ¥ HEOTPAHUYCHHBIC MHOXECTBA, TIpaHH|
IMHOECTBA.

CyIIecTBOBaHUE TOYHBIX T'PAaHCH OrpaHUYCHHBIX YHCIIOBBIX|
IMHOKECTB.

3. 3 YucaoBble MOCJIe10BATEIHLHOCTH:

OnpenencHre YUCIOBOH MOCICAOBATEIbHOCTU. CXOUMOCTD U
pees YucI0BOM

rmocyie[oBaTenbHOCTH. [IpuMepsI.

CBolicTBa MIPEIETIOB U YHCIOBBIX

MOCJIEqOBATENBHOCTEMN.

TeopeMa 0 eTMHCTBEHHOCTH TIpeielia, Teopema 00
OTPaHUYEHHOCTH CXOJISAIICHCS

[TOCIICIOBATEIIBHOCTH, MPEICIBHBIA IEPEX0/1 B HEPABCHCTBAX,
apudmMeTHueCcKue NEHCTBUS CO CXOMAIIMMUCS
[10CJIE0BATENLHOCTIMH.

IbecKOHEYHO Majible U OOJIBLIITHE 0CJICJ0BATCIIbHOCTH, CBA3b

30

20

20

10
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Mexry HUMA. CBOHCTBa OECKOHEYHO MaJIbIX
[OCJIEI0BATELHOCTEN.

[Ipenen MOHOTOHHOM MOCIEO0BATENILHOCTH.

Uucno e. [IpuHIUI BIOKEHHBIX OTPE3KOB.
[ToamocnenoBaTeIbHOCTH.

Teopema bonbuano-Beitepmrpacca.

[IpenenbHbIE TOYKUA YUCIOBOTO MHOXKECTBA. Bepxuuil u
HIDKHUH TIPEIeNbl TOCIIeI0BaTeIbHOCTH.

Kpurepuii Ko cymniecTBoBaHus mpeena.

[TomHOTA YKMCTIOBOM MPSIMOA.

4. penen pyHKuuu.

DyHkumu  geifctBUTenbHOrO  nepeMenHoro.  OGuacth)
orpezeneHus, MHOXecTBO 3HadeHHH. CrnocoObl 3agaHus
bynkuid. I'paduk pyHkimmy.

Onpenenenue npenena GpyHKIu B Touke 1o I'eitne n Komn.
Teopema  SKBUBaJEHTHOCTH  ompeneneHuil.  JlokanbHas
OrpaHMYEHHOCTD (PYHKIMH, UMEIOLIEeH Tpe/el.

CBoiicTBa TipeiesioB (PyHKIINH.

[Tpenen cynepno3uimm.

17 10 10
Beckoneuro Maiple (GYHKINU U MX CPAaBHECHUE.
3amedarenbHble Tpenensl lim sin x, Hm (I1+x) . PackpbiTue)
HEOTIPEACICHHOCTEH.
O06o00ImeHne TOHATHA TIpeAeNna: OJHOCTOPOHHHUE IPEAEIbI,
O0eckoHEeYHO Oombiue (DYHKIWH, PEeITbl Ha OECKOHESYHOCTH.
Kpurepuit Komm cymecTBoBaHus KOHEYHOTO —IIpejelna
(yHKIUN B TOYKE u Ha
0ECKOHEYHOCTH.
5. HenpepsbiBHbIe (pyHKINHA:
CBolicTBa HEMPEPHIBHBIX (DYHKITHHA.
UlokanpHast yCTOMYMBOCTH 3HAKA.
Pazmiraus onpeneneHns HEMPEPEIBHOCTH (DYHKIIUU B TOUKE.
ApudmMeTrueckue neiicTBUS Hall HEIIPEPHIBHBIMA (DYHKIHSMHU.
HenpepbIBHOCTD CYTIEPIIO3UIIHH.
Knaccugukarus Touek pa3pbiBa (QyHKIIHH.
HenpepsIBHOCTH pyHKIMK HA MHOXecTBe. HenpepbIBHOCTD 17 10 10
hiiemenTapHbIX QyHkuunil. Teopema o IPOMEKYTOUHBIX
BHAYCHMSIX.
Teopema Beitepmrpacca 00 orpaHHueHHOCTH HETIPEPHIBHOM
(DYHKIIMM Ha OTPE3Ke U JOCTH)KEHHU TOYHBIX TPAHEH.
'YcoBus HEMPEPHIBHOCTH MOHOTOHHON (DYHKIIMH Ha OTPE3KeE.
Teopema 0 HETIPEPHIBHOCTH 00paTHOW (HyHKITHH.
6. [TpousBogHast GyHKIIUM:
3amaun, IPUBOSAIINE K TOHITHIO IPOU3BOIHON (DyHKIINH.
CpenHsis 1 MTHOBEHHAsI CKOPOCTh H3MEHEHHS Tpoliecca.
[MpousBonHas u nuddepeniman GyHKINNA B TOUKE.
JTuddepenunpyemoctsb GyHKIUH.
["eoMeTpHUIECKHi CMBICI IPOU3BOAHON M AuddepeHinana.
KacaTenbHas k rpaduky GyHKIUU B TOYKE.
CBoiicTBa IPOU3BOAHBIX U U (PepeHIINaIoB QyHKIHHI.
[MpousBoHAsI CYyNIEPHIO3ULIMU U 17 10 10

oOpatHo# ¢yHKIMU. Tabauma npou3BOJHEIX.
JTndbdepermmpyemMocTs 1eMeHTapHbBIX (HYHKITHH.

OYHKINHN U KPUBBIE HA TUNIOCKOCTH, 3aJaHHBIC
rmapaMeTPUIECKH.

JIndbdepennmpoBanue GyHKIMN, 3aJaHHBIX TApaMETPUICCKH.
'YpaBHEHHUS KacaTelIbHON U HOPMaJIH K TUNIOCKON KPUBOH,
BaaHHOM MapaMeTPUYECKH.

MuBapuaHTHOCTH (hOPMBI IIepBOTO AUdepeHmaa.

[Mpunosxenus tuddepenipana K npuOIMKEeHHbIM




BEIYHCIICHUSIM 3HAYCHUH (DyHKLUH.

[MpousBoaHble U U QepeHIHaIbI BEICIIMX MOPSIKOB.
Dopmyna JleiOHuIa.

HeunBapuanTHOCTB (popMBbI 1UddepeHInanoB BEICIIEro
mopsiaxa.

7. OcHOBHBIC TeopeMbl 0 Tu(depeHIMpPYyeMbIX GYHKIUAX

M MX NPUJIOKEHUS:
UloxanbHbIi oKcTpeMyM QyHkmH. Teopema depma o
HEO0OXO0UMOM YCIOBHH JIOKAJFHOTO KCTPEMyMa.

Teopembl Poss, Jlarpanxa u Komm o cpennem. @opmyiibt
KOHEUHBIX MPUPALIEHUH.

‘Dopmyna Teitnopa. Paznuunblie npeacTaBieHUs: OCTATOYHOTO

wieHa ¢popmyael Teitmopa. @opmyina Teitopa 11t HEKOTOPBIX

DIIEMEHTAPHBIX (DYHKLUH.
[TpaBuino Jlonurans pacKkpbITHs HEONPEAEIEHHOCTEH.
'Y ciioBrue MOHOTOHHOCTH (pyHKIMH. JIoCTaTOUHBIE YCIOBHS

17 10 0 10
ITOKAJILHOTO IKCTPEMyMa.
HanpasieHus BBITYKIOCTH, BOTHYTOCTU (DYHKIKHU. TOYKH
neperuba. JlocrarouHoe ycinoBue
rmepern6a. AcuMnToThl QyHKIMH. O0IIas cxema
MCCIICAOBAHMS U TIOCTPOCHUS TpaduKoB
(byHKITHH.
Haxoxaenne To0aibHOTo dKCTpeMyMa (QYHKIIHH.
[TpubIMKEeHHBIE METOBI HAXOXKICHUS KOPHEH ypaBHEHUH.
Mertop neneHus oTpesKa
[OTI0JIaM, METOJ] XOP/, METOJI KacaTeIbHOH, OIICHKA
[OTPEITHOCTH.
IpoMe:kyTOYHasl aTTeCTAIUSA - IK3aMEH 36
B T.4. TeKy1IMii KOHTPOJIbL 2 2
MTOI'O B 1-Mm cemecTpe: 144 64 66 42
HanmeHOBaHHE M KPAaTKoOe coiep:KaHUE Pa3IeI0B H TeM Bcero
ITACIHILTAHBI, = g KOHTAKT
. E = o MHBIX
(hopMa mMpoOMe:KyTOUHOI aTTeCTAMH MO JUCIUTLINHE Bcero o g 2 [acoB
(uacol) g b &
2E | E2| &
== = =]
S 25| S 8
58|88 = 5
= > Q
1. HeonpeneneHHbIi HHTErpai:
[TepBooOpa3Hasi U HeONpeICICHHbIH HHTETpal. OCHOBHBIC
CBOVICTBa MHTETrpaIa.
Tabmuia MHTETPaIoB.
MeToz 3aMeHbI IEPEMEHHOM B HEONPEIEIEHHOM WHTErpaie.
MHTETpUpOBaHKE TIO YacTsM. PanimoHabHbIE U JPOOHO-
pannoHaibHbIe GYyHKIMH. Pa3noskeHne nmpaBUiIbHOM IpoOHO-
paIMOHANIBHON (PYHKITUHM B CYMMY MPOCTEHIIINX IPOOCH. 13 3 0 3
MHTerprpOBaHUe MPOCTEHIINX TPOOCH.
Meto/ HeonpeieneHHBIX KO (UIIHEHTOB.
ParmoHanu3amnyst moAuHTErpatbHON (yHKIIHH.
MHuTerpupoBaHie BEIpaXKEHUI],
[PAIIMOHANIFHO 3aBUCSIIUX OT TPUTOHOMETPUICCKUX (DYHKIIHIA.
IMoncranoBku Oiinepa. MHTerpupoBanue
imuddepennmansHoro  6uHoma. Teopema UeOwlmiera.
2. OnpenesieHHbI HHTErpaj: 3a1a4u O TUTOIIATH
moarpaduka GyHKIHH, 0 padoTe epEMEHHOM CHJIBI, O Macce
HeOqHOpPOAHOTO cTepkHA. NHTerpanpHbie cyMMbl PuMana.
OnpeneneHHbI HHTETPA. 17 3 0 3

MHTETpUpyeMOCTh U OTPaHUIEHHOCTh (DYHKIIHH.

Cymmel [lapOy u ux cBoiictBa. Kpurepuii HHTErpupyeMOCTH.
Konebanne pyHkumu Ha

oTpeske.
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OmnpeneneHue paBHOMEPHOH HENPEPHIBHOCTH (DYHKIHH.
Teopema Kanropa.

Kiaccel mHTErpUpyeMbIX QyHKIHH.

(CBoliCTBa ONpeIeIEeHHOr0 UHTErpala i UHTETPUPYEMBIX
¢dynkimid. Teopema o cpeaHeM.

Murerpan kak QyHkuust BepxHero npezeina. CBoiicTsa
MHTETpaja ¢ HEPEMEHHBIM BEPXHUM npenenoM. Popmyia
Herorona-JIeiiOuunma.

MeTon 3aMeHbI IEPEMEHHON U MHTETPUPOBAHUE T10 YACTIM B
OIpeieICHHOM MHTEpBAJIE.

3. IIpuo:keHus onpeeeHHOro MHTerpaJa:

[ToHATHE KPUBOI1 HA TNIOCKOCTH U B POCTPAHCTBE.
[Tapamerpuzarusi KpUBOU.

(OKBHBAJICHTHOCTH NTapaMeTpU3aLU.

['magxue U KyCO4HO-TJIaAKHE KPUBBIC.

Onpenenenye ATUHBI TyTH U COPSAMIIEMON KPUBOH.
Bbrurcienue AIMHBI IyTH KPUBOH B

[Pa3JIMYHBIX KOOpAWHATAX.

JTuddepenunan xyru KpuBoi.

OrnpeneneHue mIomaan miockon purypsl. Kpurepuit
KBagpupyeMocTn obnactu. KBaapupyemMocTh 00J1acTy co
cripsiMIIsieMO TpaHuleil. Berunciaenue miomanm miocKux
uryp.

O6bem Tena. Kpurtepuii kyOupyemoctu Tena. Berauciaenne
oObeMa Tella ¢ MU3BECTHBIMU CEYEHHUSIMU, U TeJa BPAICHUSI.
[Troma s MOBEPXHOCTH BpAICHUS.

[MTputoskeHust K 3a1auaM MEXaHUKH: Macca, CTaTHYECKUe
MOMEHTBI, KOOPAWHATHI LIEHTPa MAacC, MOMEHTBI HHEPLIMU
(MaTepuanbHOU KpUBOH M 1iactusbl). Teopema ['ynbanna.

17

4. @YHKIINA MHOTHX NepeMeHHBIX U Mpe/eibl:
IApupmernueckoe EBkinnoBo npoctpancto R . CBsizHOE

OTKpBITBIE ¥ 3aMKHYThIE MHOXeCTBa B R . 11
".ITocenoBarenbHOCTh B R. CXOAMMOCTD M TIpeAe
MocyeI0BaTeNbHOCTH. [lokoOpIuHAaTHAS CXOUMOCTD.
Kputepuii Ko cxonuMocTu nociaea0BaTeIbHOCTH B R .
OrpaHu4eHHbIE 1 HeOTpaHUYCHHBIC MHOXKeCTBa B R Teopema
bonbiano-Beitepirpacca.

Komnaxtel. Kputepuii koMnakTHOCTH.

DYHKIIMY MHOTUX TICPEMCHHBIX.

'paduk GyHKIMK IBYX ITEPEMEHHBIX.

JIMHUY ¥ TOBEPXHOCTH YPOBHSI.

KpaTtable 1 OBTOpHBIE Tpeebl QyHknun. CBOHCTBa
npenenos. Kpurepuii Komu.

MHO>ecTBO B R . [IlapoBas n kyOndeckass OKPECTHOCTH TOYKH.

20

5. HenpepbiBHbIe GyHKIMU MHOTHX MepeMEeHHBbIX
PazmiraHbIe OnpeneNieHust HeMPEPHIBHOCTH (DYHKIIMA B TOUKE.
HenpepbsiBHOCTH 110

COBOKYITHOCTH TTEPEMEHHBIX U TI0 OTACTBHBIM TIEPEMEHHBIM.
CBoiicTBa HENPEPBHIBHBIX (PYHKIIUH.

Teopema 0 NPOMEKYTOUHBIX 3HAUCHHUAX HETIPEPHIBHON
(hYHKIIUU HA CBSI3HOM MHOJCCTBE.

CpolicTBa (h)yHKIIMH, HEIIPEPHIBHOW HA KOMIIAKTE: TeOpeMa
BetiepmTpacca 00 OrpaHHYCHHOCTU

M CYIIECTBOBAHUU II00ATBHBIX KCTPEMYMOB, TeopemMa
KanTopa 0 paBHOMEPHON HENIPEPHIBHOCTH.

17

6. TuddepenunpoBanne GyHKIHN MHOTHX MepPeMEeHHbIX:
HactHbie mpousBoaHblie. JuddepeHunpyeMocT QyHKINNA B
rouke. Juddepernnan pynkmun. JloctaTouHOE YCIOBUE
imng hepeHIpyeMOoCTH.

UTnneapuzanus Gynkmmii [TpubamkeHHbIe BHIYUCICHUS
(byHKIMU ¢ momoinkko auddepennuana.

19




IAGCOIIIOTHAS. U OTHOCHUTEIIbHAS TIOTPELIHOCTD.
JTuddepenunposanue cioxHoit pyHkuu. FIHBapuanTHOCTH
(bopmel iepBoro uddepenmana.

[MpakTHyeckue ciIeaCTBUSI HHBAPHAHTHOCTH.

KacaresbHast INIOCKOCTh ¥ HOPMaJIb K TOBEPXHOCTH.
["eoMeTprUYEeCKUil CMBICIT

imu epennmana.

YacTHBIE TPON3BOAHBIEC BEICIINX MOPSIIKOB. PaBeHCTBO
CMEIIaHHBIX TPOU3BOIHBIX.

JIndbdepenmuana Beicux mopsnkoB. HemHBapHaHTHOCTD
(bopMbl BeICTITUX qUddepeHnnanoB. IHBapHaHTHOCTH TPH
adpuHHON 3aMeHe TIepeMEHHBIX.

Dopmyina Teitopa. OneHKa 0CTaTOYHOTO YWiIeHA U
MpUOIMKEHHOE BEIYUCICHUE (DYHKIUH

c momo1sio Gopmyinsl Tetnopa. @opmyina Jlarpamka
KOHCUHBIX [IPHPAICHHA.

7. HesiBHO-3a1aHHbIe (PYHKINH:

HesiBHO-3a1aHHbIE (YHKIMM M CHCTEMa HESIBHBIX (YHKIHH,
oaHOM u MHOTHX|
mepeMeHHBIX. Teopema 0 CyIIeCTBOBAHUM, CIUHCTBEHHOCTH U

Kpurepuii Ko cxoauMoCTH YUCTOBBIX PSAIOB.
3HAKOIIOCTOSTHHBIC PAIBL. Kpurepuit CXOJIMMOCTH|
BHAKONIOCTOSIHHBIX ~ PAOOB. IIpW3Hakm  cpaBHEHHS I
CXOAMMOCTH 3HAKOTIOCTOSIHHOTO PSAa.

JloctaTouHple TPU3HAKKM CXOJMUMOCTH 3HAKOIIOCTOSIHHBIX
psinoB Jlanambepa, Komm, PaaGe. MHterpanbHbli NpH3HAK
cxonumoctu. O000IECHHBIE TAPMOHUYECKHE PSIJIBL. )

IAOCOmIOTHAS | YCJIOBHAsA  CXOAMMOCTHU  MNPOU3BOJIbHBIX]

imup hepeHmmpyeMocTr. SIkoOnaH CUCTEMBI (PYHKITHH. 17 8 0 8 4
BeranciieHre CTapInx MPON3BOIHBIX HESIBHBIX (YHKITHH.
'YpaBHEeHUs] KacaTelbHOWM W HOpMalu K Tpaduky (GyHKIIUH,
3aTaHHO HESBHO.
8. IxcTpeMyMbl (PYHKIIMIA MHOTUX TIepeMeHHBIX
Heobxomumoe yCIIOBUE JIOKAJIbHOTO IKCTpEMyMa,,
CranrioHapHbIe TOYKH. Jocrarounsie
YCIIOBHSI DKCTPEMYMA.
Y crIoBHBIH dKCTpeMyM (QYHKIHH. 17 8 0 8 4
Meton mHOKUTENEH Jlarpanxa.
['moGanbHBIE  AKCTpeMyMbl  (GYHKIUA  (O€3yclOBHBIE |
[YCIIOBHBIE).
IpoMe:kyTOUHasl aTTeCTAIUS - IK3aMeH 36
B T.4. TEKyIIii KOHTPOJIb 2 2
MToro Bo 2-M. cemecTpe 180 64 0 66 42
HaumeHOoBaHUEe H KPaTKoOe cofep:KaHHe Pa3/ieJioB U TeM = Bcero
U CHMITUHBI, g g KOHTAKT
= ; E HBIX
(popma npomexkyTOUHOM aTTeCTAIIUM MO JUCHUILINHE Beero e 5 E. 4acoB
(4achl) = E = é e
ZEs|Eg| &
SE|E5| 8
=% | =2 B -
AE | »8 = @)
1. UncsioBble psiabl:
IMonsatne wuwmcmoBoro psga. CBa3b ¢ NPUOIKEHHBIMHY]
BBIYMCICHUSAMU.  YacTHYHBIC  CYMMBIYHCIOBOTO  Psijia,
CXOAMMOCTh M pacXoguMOCTh psimoB. CymMma, OTpe30K WU
OCTATOK  psiia. DKBUBAJICHTHOCTh CXOIUMOCTH  YHCIIOBBIX|
[PSAIOB ¥ YHCIIOBBIX MOCIICIOBATCIBHOCTCH.
OCHOBHBIC CBOWCTBA YHCIOBBIX psIoB. HeoOxomumebri
MPU3HAK CXOIUMOCTH. PacXoaumMoCTh rapMOHHYECKOTO pPsiza. 3 10 10 20 12
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MHUCIIOBBIX PsAoB. [Ipu3HaKu abCOMIOTHON CXOAMMOCTH PSIIOB.
Teopema O mepecTaHOBKE 4IEHOB a0COJIIOTHO CXOJSIIETOCs
psina. Teopema Komm o mnpomsBexeHun —abCONIOTHO,
CXOASIIIXCS PAAOB.

3nakouepenytomuecs psiabl. [Ipusnak JleiiOHuIa cxonumocTy
BHakouepenyommxcss pagoB. OIEHKM CyMMBI U OCTaTKa
BHAKOUEpEAYIOMIEToCs PsAa, WX HCIIONB30BAHWE IS OLICHKH
MTOTPEITHOCTH BEIYMCIICHHUH.

[Mpm3naku AGensts u Jupuxie CXOONMOCTH MPOHU3BOIBHBIX|
psnoB. Teopema Pumana o 3aBUCHMOCTH CYMMBI YCJIIOBHO
(HEaOCOIIOTHO) CXOMSINEroCs psfia OT TMOPSAIKA CIICTOBAHMS]
IICHOB.

2. @MOyHKHUOHAJbHBbIE TMOCTEI0BATEJBLHOCTH W PAAbL:
[Monsatuss  (QYHKIMOHANBHOW  MOCJIENOBATEIBHOCTH M|
(hYHKIIMOHATIBHOTO Psia, UX CXOAMMOCTh B TOYKE M OOJACTH.
(DKBUBaJICHTHOCTh CXOJIUMOCTH (YHKIIMOHATHLHBIX
[OCJIEIOBATELHOCTEN U PSIOB.

PaBHOMEpHasT  CXOAMMOCTh  (DYHKIIMOHAJNBHBIX  PSJIOB.
Kpurepuit Komn paBHOMEpHOW cXOoAMMOCTH. JlOoCTaTOYHBIE
npu3Haku Beliepmtpacca, AGens, Jupuxie paBHOMEpPHOMH
CXOAMMOCTH (YHKIMOHANBHBIX PAIOB.

DyHKIMOHATIBHBIE  CBOWCTBA  PSIOB, CBSI3aHHBIE  C|
[PABHOMEpPHOM  CXOAUMOCTBhIO. TeopemMa O  MOYWIEHHOM
nepexoae K mpexaeny. HempepblBHOCTH CyMMBI PaBHOMEPHO)
cxonsierocst psga. Teopema Junu. TeopeMbl 0 MO4IEHHOM|
MHTETpUpOBaHUH U TU(EPESHIIMPOBAHUY.

26

14

12

3. Crenennblie psiabl [lonsiTue crenenHoro psaga. Jlemma
IAGenst 00 abcomoTHOM cxoaumocTi. O0acTh upayc
cxoquMocTy. Beraucienue paguyca cxoauMocT: (opMyJIbl
JTanmam6epa, Ko u Ko - A jamapa.

CBo¥iCTBa CTETIEHHOTO Psiia: pABHOMEPHAs CXOAUMOCTh Ha
BHYTPEHHEM OTPE3KE; HENMPEPHIBHOCTH CyMMBI, IIOWICHHOE
MHTETpUpOoBaHue U nudepeHpoBaHne Ha HHTEpBAIIC
CXOIMMOCTH.

Psimer Tetnopa. Aranutrdaeckue GyHknuu. JJocratouHoe
yCIIOBHE aHAIUTUYHOCTHU. Pa3ioskeHne OCHOBHBIX
hiieMeHTapHbIX QyHkuuit B psg Teiinopa.

[TonsTtue psiia ¢ KOMILIEKCHbIMU wieHaMu. Popmyisl Diinepa.

32

10

10

20

12

4. HecoOcTBeHHBIC HHTETPAJIBI:

3ajayd, OPUBOJSLIME K  TIOHATHIO  HECOOCTBEHHBIX
MHTETPajIoB. Wnrerpan v
OeckoHeuHbIMH TIpeaenamu. CXOAMMOCTh M PacXoIUMOCTh
MHTETPAJIOB. Kpurepnii Kommn.
3aMeHa IIepeMEHHON ¥ MHTETPUPOBAHUE 110 YACTAM.
CXOAMMOCTh HMHTETPANOB OT HEOTPHUUATENbHBIX (DYHKIHH.
ABcomroTHas CXOIUMOCTb.
[Mpu3Haku aOCOMOTHOM CXOUMOCTH.

'YcnoBHast cxonumocts. [Tpusnak Abens-/upuxie.
MHTerpanasl OT HEOTpaHWUUYCHHBIX (yHKUMH. AOcomoTHas ¥
yCIIOBHAsI CXOAUMOCTb.
[Mpu3Haku CXOAMMOCTH. OKBHBAJEHTHOCTh HECOOCTBCHHBIX|
MHTErpajoB 000X THIIOB.

[ 'naBHble 3anaun Komm HecoOCTBEHHBIX MHTETPAJIOB.

32

10

10

20

12

5. OnpenesieHHbIC HHTETPAJBI, 3aBHCAIIME OT apaMeTpa
[PaBHOMEpHAsT CXOAMMOCTh (QDYHKITHH 0 mmapameTpy. Kpurepwii
Komu paBHOMepHO#

CXOAMMOCTH.

OrmpeneneHHbI HHTETpal Kak (yHKITUS ITapaMeTpOB.
[TpenenbHBIN TEPEXO MO 3HAKOM

mnuTerpaia. HenpepbiBHOCTD, i depeHunpoBaHue,

32

10

10

20

12




MHTErPUPOBAHUE 110 AapaMeTpy.

IPaBeHCTBO MOBTOPHBIX UHTETPAJIOB.

HenpepbiBHOCTb U quhhepeHIpOBaHuUE 10 TapaMeTpy B
clTydae, KOTa npeaesbl

MHTErpUPOBAHUS TaKXKe 3aBHCAT OT napameTpa. [Ipumepst
[IPUIIOKEHHUS K BBIYMCIICHUIO

OTIpeeTICHHBIX HHTETPAJIOB.

6. HecoGcTBeHHBIE HHTETPaibl, 3aBHCSLIME OT MapaMeTpa
MuTerpansl ¢ 0eCKOHEUHBIMHU TPEIETaMU, 3aBUCAIIIE OT
rmapamerpa. PaBHoMmepHas cxoaumoctb. Kputepuit Kommn
[PaBHOMEPHOM CXOIUMOCTH. Jl0CTaTOYHBIN MPU3HAK
Beiieprrpacca aOCOIOTHON B paBHOMEPHOM CXOIUMOCTH.
[MpenensHBIN IEPEX0]I, HEMPEPHIBHOCTD, MU (EPSHIIMPOBAHHE)
1 MHTETPUPOBAHUE 110

napametpy. PaBeHCTBO MOBTOPHBIX HHTETPAIOB.

MuTerpanpl OT HEOrPAaHWMYCHHBIX (DYHKIUMA, 3aBUCSIIUEC OT
mapamerpa.

[OiinepoBbI HHTETPATIbL.

27

14

13

7. Panbl dyphe:

[Mepuomuueckue Gpynkuun. [loHsTHe  rapMOHUKH,
amMrITy 161, (asel. Tpuronomerprdeckas cucteMa (GyHKINH 1
TPUTOHOMETPUUYECKHUH PsIJI.

OpTOTrOHAIBHOCTH TPUTOHOMETPUIECKOH CHCTEMBI.
Brraucnenue ko3pPUImeHTon

[PAaBHOMEPHO CXOJSIIETr0OCs TPUTOHOMETPHIECKOTO Psijia yepes
ero cymmy.

OnpeneneHue TPUrOHOMETPHUECKOTo psifga Dypse.
[Meproanyueckoe IPOJOIDKEHHE IPOU3BOJILHOM (DYHKIHMH.
Crpemnenue kodpuirenToB Oypbe K HyJIIO.
IMpencraBneHue yacTUUHOM cymMMbl psga Dypbe At
A0COJIIOTHO-MHTETPUPYEMOI

¢dyakunn uaTerpanoM Aupuxie. [IpuHIAT TIOKaTH3aIIH.
[Toroueunas cxoagumocTs panoB Oypre. Perymnspubie Touku
(yHKITHH.

CymmMmebr @etiepa. Teopemsr Beitepmrpacca 0 paBHOMEPHOM
MPUOIMKEHUN HENPEPBIBHBIX (PYHKIIMIA HA OTPE3Ke
TPUTOHOMETPHICCKIMH U aIreOpandecKuMI MHOTOWICHAMH.
[MoxHOTa M 3aMKHYTOCTh TPUTOHOMETPUYECKON CHCTEMBI.
DKcTpemMabHOE CBOICTBO KOd(hpuieHToB Oypse.
HepasenctBo beccens. Ycnosue nonHots! [TapceBans.
JlocTaTouHbIe yCIOBUS PAaBHOMEPHOM CXOJUMOCTH PSIIOB
Dypre. OLeHKH CKOPOCTU CXOAUMOCTHU pA0B Dypbe.
[MounenHoe MUQGepeHINPOBAHIE U UHTETPUPOBAHUE PSIOB
Dypne.

Psinpr @ypbe Ha MPOU3BOJILHOM HHTEpBasie. KoMruiekcHas
Banuck psgoB Dypoe.

Muterpan @ypre u npeodpasoBanue Pypoe.

33

20

13

HpOMe)KYTO'-lHaﬂ aTTeCTalus - 9K3aMCH

36

B T.4. TeKy1Iuii KOHTPOJIL

2

HToro Bo 3-M. cemecTpe

252

'
(=)
N

130

86

HanMeHoBaHMe M KPaTKOe COJAePIKAHUE Pa3leioB U TeM
MM CIMILTHHBI,

(popma npomexkyTOUHOM aTTeCTAIIUM MO TUCHUILINHE

Bcero
(uachbl)

3aHATHA JIEKIHOHHOIO) =

JlaGopaTopHbie

3auaTus
CEeMHHAPCKOro THNA

THIIA

Bcero
IKOHTAKT
HBIX
JacoB

CPC

1. KpaTHble HHTErpaibl

45

33[[3‘11/1, OPUBOAANINC K MMOHATHUIO KPATHOI'O MHTCrpaJia.

—_
[o)
—_
[e)

32

13

10




OrmpenesnieHre U CBOMCTBA

ITBOMHOTO MHTETpaa.

[MpuBeacHUE TBOWHOTO HHTETPajia K HIOBTOPHOMY. 3aMeHa
epeMeHHBIX. ['eOMeTpUYeCKUil CMBICHT IKOOUaHa
mpeoOpa3oBanus. [lonspHas 3aMeHa KOOPIUHAT.
TpoiiHbIe U MHOTOKpaTHBIC HHTETpaibl. [IpuBeneHue K
MMOBTOPHBIM. 3aMeHa MepeMeHHBIX. Llmmnaaprdaeckas u
cheprudeckas CHCTEMBI KOOPAWHAT B IPOCTPAHCTBE.
leomeTprueckue TNPUTOKEHUS JIBOWHBIX MHTETPAJIOB:
oO0beM Opyca, MIOIIAab

ITOBEPXHOCTH B CIydae SBHOTO U MapaMeTPUIECKOTO 3a1aHHs.
[TpunoxeHns: KpaTHBIX HHTETPAJIOB K 3aa4aM MEXaHUKH:
Macca, CTATHYeCKAE MOMEHTHI,

LIEHTP MacC, MOMCHTBI HHEPIIHH.

2. KpuBoJiMHeliHbIe HHTEIPAJIbI

3ajayn, MOPUBOIILIME K  MOHATHUIO
MHTETpaa.
MHTErpa NepBOro psifa, ero BHIYUCICHHE.
KpuBonuHelHbIM wuHTETpan Broporo psma. CooTHoIIEHHE
KPUBOJIMHEHHBIX HHTETPAJIOB.
Brravcnenre KpUBOJIWHEWHOT'O HHTETpajia BTOPOTO psiaa

KPUBOJIMHEHHOTO
KpuBonuuelHbIl

Opuenranust KoHTypa. Ilmockas ojHOCBs3Has oOmacte| 45 16 16 32 13
Murerpan Mo 3aMKHyTOMYy KOHTYpy. ®Popmyna ['puna.
BerauciieHre Tioa e ¢ moMoInes Gopmyisl I'puHa.
'YcnoBus HE3aBHCUMOCTHU UHTErpaia ot MyTH
MHTETPUPOBAHUS. BoccranoBnenne  QyHKOMH  OBYX|
[epeMEHHBIX TI0 ee moJHOMY nuddepeHmumany.
3. IloBepXHOCTHBIE HHTETPAJIBI
I[ToBepXHOCTHBIM UHTETpAJ IEPBOTO poa. Beraucienue ¢
[IOMOILBIO ABOWHOTO
MHTETpaa.
JIBycTopoHHHE TOBepXHOCTH. [I0BEpXHOCTHBII UHTETpal
BTOpOro poaa. Beraucienue ¢
ITOMOIIBIO ABOMHOTO MHTETpasa. CBs3b MOBEPXHOCTHBIX
MHTETPAaJIOB.
[MoBepxHOCTHO OHOCBsI3HAS 00acTh. Dopmya CTokca.

44 16 16 32 12
Y cIToBHSI HE3aBUCHMOCTH
KPUBOJIMHEHHOT'O MHTErpalia 0 MPOCTPAHCTBCHHOW KPUBOU
OT MyTH UHTETPUPOBAHUSI.
BoccraHoBieHHe (hYyHKINH TPEX MEPEMEHHBIX T10 €€ TTOTHOMY
imud hepeHnmay.
[MpocTpaHCcTBEHHO OJTHOCBA3HAs 001acTh. Popmya
OcTporpaackoro u ee
TEOMETPHUUECKUE TTPHIIOKCHHUS.
4. Teopusi moysi (BekTopHblii anaan3)
dusnueckue 3amauun, NPUBOASIINE K MOHITHAM CKaJISIPHOTO U]
BEKTOPHOTO HOJIEH.
Onepatop T'amunbroHa. I'paguent. Ilonme rpagueHTOB.
J{uBeprenuus (pacxoIuMoCTb)
BekTOpHOro MnoJis. Potop. [Tone poropos.
[upkynsaouss BEKTOpHOro moiisi. [I0OTOK BEKTOPHOTO IO,
DopMmyITBI I'puna, Crokca n 44 16 16 32 12
Octporpanckoro-I'aycca B BEKTOpHOH (dopme.
ConeHonansHbIE BEKTOpPHBIE OIS Ycmosus
CONICHOMTATBHOCTH oIS, ¢bu3naeckui
CMBICI JTBEPTCHITHH.
IToreHunanbHbIC BEKTOpPHBIC TOJIs1. Kpurepnii
[MOTCHIMATbHOCTH

IBEKTOPHOI'O IOJIA.
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IIpoMe:kyToO4YHasi aTTeCTAIUSA - IK3aMEH 36

B T.4. TeKyLmii KOHTPOJIb 2 2

NToro Bo 4-M. ceMecTpe 216 64 64 130 50
MTOI'O BCEI'O: 756 256 | 128 392 220

Texkymuil KOHTPOJIb YCIIEBAEMOCTH PEANMU3YETCs B pPaMKax IPYNIOBBIX WIM WHIWBHIYaJIbHBIX

KOHCYJIbTallu i

4. YueOHO-MeTOAUYECKOE O0ecevYeHrne CAMOCTOSITeIbHOM PadoThI 00y4al0IMXCs

CamocrosiTenpbHass paboTa OOYyYalOIMUXCSl OCYIIECTBIACTCS B BHJIE PAa0OTHI C PEKOMEHIOBAaHHOM

00s13aTEIPHOM W JIOMOJIHUTEIIBHON JIUTEepaTypoil, MOATOTOBKE K JICKIUSM, TMOJATOTOBKE K 3adery.

KonTposibHble BOMpoCchl W 3aJaHusl UIs TMPOBENEHUS TEKYIIEro KOHTPOJS U MPOMEKYTOYHOM

ATTCCTAllUU 11O UTOTraM OCBOCHUA JUCHUILIIMHBI IPUBCACHBI B II. 5.2.

5. ®oHa OIEHOYHBIX CpeacTs  aJsd HpOMe)KYTOqHOﬁ aTreCcTalluu 1o JAUCHMUILIMHE,

BKJIFOYAIOIIHH:

5.1.0nucanue MIKAaJ OLEHNBAHUSA Pe3yJIbTATOB 00y4YeHHs MO TUCIHUILIHHE

IlIkana oueHuBaHNs chOpMUPOBAHHOCTH KOMIIeTEHIMI

=
SEE
S o =
£5E
s 29 HEYJIO0BJIETBO | Y/AOBJIETBOPH
2 =5 TJI0X0 X0pouIo OYeHb XOpPOIIO | OTJIMYHO
=4 = PHTEIBLHO TeJIbHO NPEBOCXOAHO
== =2
= =-g
Sz 4
g5t
SEE
& ; 5 He 3auteno 3a4TECHO
52 ¢
>
OtcyTtcTBHE YpoBenb
3HAHMI VpoBeHs 3HaHUII B Vposens
TCOPCTHHCCKO Yposenb MusuManeHO | 3HaHUH B obreme, 3HaHWU B
TO MAaTCpUANA. | syappit myke | AOIYCTHMBI obbeme, COOTBCTCTBYIOM | 6 epme, YpoBeHb
Heposmosroc | MAHAMAIBHBL | YPOBCHb coorsercrByrony | M MPOrpamMme COOTBETCT | 3HAHHWIH B
3HaHusd Th OLICHHTD X 3HAHUH. €M IIporpaMme TIOATOTOBKH. BYIOLIEM o0beme,
TomHOTY TpeOOBaHU. Jomnymeno IOATOTOBKH. Honymeno MPOrpaMM | IIPEBBIIIAION]
o Wmenu Mecro | MHOTO JonymieHo HECKOJILKO e eM
SHaHuH HECYILIECTBCHH
BCIE/ICTBHE rpyObIe HeTpyOBIX HECKOJIBKO y MOATOTOBK | IPOTpaMMy
oTKazA OLIHOKH. OLIHOKH. HerpyobIx BIX omuGoK u, 6e3 TIOJITOTOBKH.
obyuaromeroc OIM6OK omuooK.
s OT OTBETA
OtcytcTBHE I IIpogemonctpu | Ilponemoncrpu | Ilpomemon | IlpomemoHcT
POIEMOHCTP
MHUHUIMAJTBHBI OBaHEI BCE 0BaHBI BCE CTPHPOBaH HMPOBAHBI
. Hpu pemennst | ypopanp P P pHp PP
X yMeHui . OCHOBHbIE OCHOBHBIE bl BCE BCE
Hy CTaHIAPTHBIX | OCHOBHBIC
€BO3MOXKHOC MEHUS. MEHHUS. OCHOBHBIC | OCHOBHBIC
3amadq He yMeHuUsL. z ;
Th OLIEHUTD HPOAEMOHCTD | Permerini eILIEHBI BCE €ILIeHbI BCE YMEHHUS,pE | YMEHHUS,.
HaJI4IHe OCHOBHBIE OCHOBHBIE nieHsl Bce | Pemensl Bce
VMeHus . HUpOBaHbI TUIIOBEIC
e yMeHui 3aj1a4u ¢ 3a1a4u . OCHOBHBIE | OCHOBHBIE
OCHOBHBIE 3a1a4H ¢
BCIIEJICTBHE HerpyObIMu BeimonHeHsl Bce | 3amaun ¢ 3aja4n.
YMCHHMA. HerpyOBIMH
OTKa3a OLIMOKAMH. 3aJaHus, B OTHeNbHBl | BrimomHeHs
OLIMOKAMHU.
obyuaromeroc | Mmenu mecto B BeimosHeHsI Bce | MOTHOM MH BCE 3a/1aHus,
BITIOJTHEHBI
s OT OTBETA rpyObie 3aJaHus, B obGbeme, HO HECYILECTB | B IIOJIHOM
BCE 3aIaHUs
OLIHOKH. MOJTHOM HEKOTOpBIE C €HHBIM o0beme Oe3
HO HE B
o0beme, HO HEI04eTaMH. HEeIo4eTaM | HEel04YETOB
TIOJTHOM
HEKOTOpBIE C u
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obbeMme. HeJI0ueTaMH. BBIMIOJTHEH
BI BCE
3a7aHus B
TIOJTHOM
obObeme.
OtcyTcTBHE IIponemonctpu | IIponemon | IIpomemoncT
Y [Ipu peenun P P P P
BIIAJICHUS Nwmeercsa [IponemoHCcTpU | poBaHbl CTPUPOBAH | pUPOBaH
CTaHIapTHBIX .
MaTepuaoM. saad He MUHUMAJBHB! | POBaHBI 6azoBble Bl HABBIKM | TBOpYECKHUI
HeBozmosxHOC it Habop 0a3oBbIe HaBBIKU NIPH npu MOJXO0X K
MIPOJIEMOHC
Th OLICHUTD pos ™| hapikos UL | HaBBIKH IIpU peuieHnn peuieHnn pelIeHnIo
Hagbiku HMPOBAHBI
HaJIu4ue a30BLIe pelieHus pelIeHun CTaHIapTHBIX HECTaHAap | HeCTaHJapTH
HaBBIKOB CTaHJApTHBIX | CTaHAAPTHBIX 3amad Oe3 THBIX BIX 33124
HaBBIKH.
BCJIC/ICTBUE 3a1ad ¢ 3a1ad ¢ OIMOOK U 3amad Oe3
Hwmemn mecto
OTKa3a ovGhIe HEKOTOPBIMU HEKOTOPBIMU HEJ04ETOB OLIMOOK U
o0yuaroIeroc Py HeJl09eTaMu HeJl09eTaMu HEJJ04eTOB
OIIHNOKH.
s OT OTBETA
IIIxaja oneHKH NPHU NMPOMEKYTOYHOM aTTeCTALUH
Jns  oueHUBaHHUS pe3yNbTaToB y4yeOHOW JESATETBbHOCTH CTYIEHTOB NPU H3YYECHHUH

TUCITUTUINHBI «MaTeMaTHueCKuid aHaIn3» UCTOIb3yeTcs OaulbHas CHCTEMa OIICHKU y4eOHOU

paboThl cTyneHTOB. MITOroBas orneHka CTyIeHTa CKIaIbIBaCTCs M3 OIEHOK: OallIbl 32 TECTHI,
OayuTbl 3a BBIMIOJHEHUE JOMAIIHUX MPaKTUYECKHX paboT, Oalia 3a OTBET HAa BOIPOCHI Ha
3agere. [1o pe3ynbpraTam MpOMEKyTOYHON aTTECTAllMU B BUJIE 3aU€Ta MPOCTABIISIOTCS OLICHKA
«3auTeHo» (COOTBETCTBYET YPOBHSM OLIEHKH KOMIIETEHIIMH «YJOBICTBOPUTEIHLHO» M BHIIIEC)

n «He

3a4TCHO»

«HEYAOBJIETBOPUTEIBLHOR).

Coomeemcmeaue Meofcdy banramu u KauecmeeHHoul 01/;€HK012

(cooTBeTCTBYET

YPOBHSM

OLIEHKHU

KOMIIETEHIINI

«IIJI0XO0» |

Ouenka

YpoBeHb NOATOTOBKH

3a4TCHO

[IpeBocxoaHo

Bce xomneTeHun (4actu KOMIETEHITNI ), Ha

(dopMHpOBaHKE KOTOPBIX HAIIpaBlieHa TUCIMILIMHA,
c(OpMHPOBAHBI HA YPOBHE HE HIKE KIIPEBOCXOIHON»

OTJINYHO

Bce

KOMITCTCHITHH
dbopmupoBaHUe

(qactu

KOMIICTCHIINI), Ha
KOTOPBIX HANpaBjicHa JIUCIUIUINHA,

cOpMUpPOBaHBl Ha YPOBHE HE HIDKE «OTINYHOY», TPH
3TOM XOTSI OBl OJlHA KOMIIETEHIUs C(OpPMHpPOBAaHA Ha
YPOBHE «OTIUYHO

OueHnb X0po1110

Bce  kommereHmuum  (4acTd = KOMIIETCHIIMi),  Ha
dopMupoBaHHE KOTOPHIX HAampaBiIeHa JUCLUILINHA,
cOopMUpPOBaHEl Ha ypOBHE HE HMKE «OYEHb XOPOIIOM,
IIPY 3TOM XOTs OBl OJIHA KOMIIETEHIU chopMUpOBaHa Ha

YPOBHC «OUCHBb XOPOIIIO»

Xoporio

Bce  xommereHIMu
dbopmupoBaHUe
chopMUpOBaHBl Ha YPOBHE HE HHXKE «XOPOIIO», MPH

(dactTh  KOMIIETEHIIMH),  Ha

KOTOPBIX HaAIpaBJICHA JUCHOUIIINHA,

13




3TOM XOTSI OBl OJlHA KOMIIETEHIMS C(OpPMHpPOBAaHA Ha
YPOBHE «XOpOIIO»

VY 10BIIE€TBOPUTENIHHO

Bce  kommereHmuum  (4acTd  KOMIIETCHIIMi),  Ha
dbopMUpOBaHHE KOTOPBHIX HAIpaBJICHA JIUCIHILIIMHA,
c(hOpMHPOBaHBI Ha YpOBHE HE HIKE
«YIOBJIETBOPUTENFHO», TPH 3TOM XOTA OBl OJHA
KOMIIETEHITUSA chopMupoBaHa Ha ypOBHE
«yIOBJIETBOPUTEIILHOY

HC 3a4TCHO

HeynosnerBopurenbHo

Xotst Ob OJfHAa KOMIIeTeHIIUsI chopMuUpoBaHa HA ypOBHE
«HEYIIOBIIETBOPUTEIHHOY», HU OJHA W3 KOMIETCHIIUH HE
chopMHpOBaHA HA YPOBHE «ILIOXO)

IInoxo

Xotsa Obl 0JHa KOMIIETEHIIHMsI C(OPMHPOBAHA HA YPOBHE
«TITIOXO0»

[To pe3ynbraraM HpOMEXYTOUHOH aTTecTaluy B BHUAE SK3aMEHa MPOCTABISIOTCS OLICHKU

«ITpeBocxoaHO»,

«OTInaHOY,

«O4yenp xopomioy, «Xopomo», «YI0BIECTBOPUTEIBHOY,

«HeynosnerBoputenbHO», «[1710X0» B COOTBETCTBUU C TaOIUIIEH (HUXKE).

KonnuecTtBo 0amnoB 3a TECT BBIYMCISIETCS aBTOMATHYECKH CHCTEMOI 3JICKTPOHHOT'O

TECTUPOBAHMUA.

Coomeemcmaue mexncoy Oanlamu u KauecmeeHHOU OYeHKOU

AKTHUBHOCTH

® Tectol cp. 6amn 98-100 %,

® BrimonHeHue pomamnux padot (100%)

® OTBET BOITPOCEHI COINIACHO ACCKPHUIITOpaM

® TecTol cp. 6amn 91-98 %,

® BrimonHeHue pomamnux padot (100%)

® OTBET BOITPOCEHI COINIACHO ACCKPHUIITOpaM

® Tectn cp. 6amr 80-89%,

® BrimonHeHue pomamnux padot (100%)

® OTBET BOITPOCHI COrJIaCHO JCCKPHUIITOpaM,

® TecTh cp. 6amr 60-79%,

® BrimonHeHue gomamnHux padot (100%)

Banel KauectBennas
OIICHKA

98-100 IIpeBocxoaHO

91-98 OtnruyHO

80 — 89 OueHn X0poIIo

60-79 Xoporto

® OTBET BOITPOCEHI COrJIaCHO JCCKPHUIITOpaM,
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® TecTl cp. 6am 50 — 59%, 50-59 Y 10BNETBOPUTENBH
® Brimonnenue qoMarmHux padot (100%) 0

® OTBET BOMPOCHI COrTIACHO JECKPUIITOpaM,

® Tecthl cp. Gamn 20-49%, 20-49 Heynosnersopuren
® BrinonaHeHue qoMaiHux padot (60%) LA

® OTBET BOMPOCHI COrMIACHO JECKPUITOpaM,

® Tecthl cp. Oamt Himke 190%, 0-19 [Tnoxo

® BrinonaHeHue qoMaiHux padot (50%)

® OTBET BOIIPOCHI COTJIACHO ACCKPUIITOPAM

5.2. TunoBble KOHTPOJIbHbIE 32IaHUS WM HHbIE MaTePHUAJIbl, HEOOX0AUMbIE /ISl OLlEHKHU
pe3yJbTaTOB 00yUYeHHUS.

5.2.1. Bonmpocsl K 3K3aMeHY 110 MATeMaTHYeCKOMY aHAIU3y

I cemectp
1. Hatypanbubie uncia: MaTematndeckas HHAYKIHA, Tpumepsl. Oneparun Ha N 1 X OIIK-1, IIK-1
CcBOJiCTBa.
2. llensie uncna. Mojenu MHOKECTBA 1ebIX urces. Onepamuy Ha Z ¥ UX CBOHCTBA. OIIK-1, IIK-1
3. Panumonansuble uncna. Onepauuu B Q U UX CBOHCTBA. OIIK-1, IIK-1
4. CgoiicTBa HEpAaBEHCTB. OIIK-1, ITIK-1
5. CooTHOIIEHHE /IS PA3HOCTH CTETEHEH BYX YMCel. OIIK-1, 1IK-1
6. Bunom HeioToHa. OIIK-1, IIK-1
7. AnreGpamueckast He3aMKHYTOCTh PAllHOHANBHBIX YHCEN (MPPALMOHATBHOCTE KOPHS H3 OIIK-1, IIK-1
JIBYX)
8. HenonHoTa MHOKECTBA PAIIMOHAIBHBIX YMCEIL. OIIK-1, 1IK-1
9. Orpannyennbie 1 HeOTpaHUYEHHBIE MHOKECTBA. [IpHUMepEI. OIIK-1, 1IK-1
10. Onpenenenue TouHOl BepXHeli U TOUHOM HUKHEH TPaHEi. OIIK-1, 1IK-1
11. Monenu neificTBUTENBHBIX UKCeN (UMCIOBAs IPAMAs, OECKOHEUHbIE ICCATHUHBIE APOOH) OIIK-1, IIK-1
12. Monens ceuenuit lenexunma. OIlK-1, IIK-1
13. JleiicTBUTENBHEIE UHCTA: AKCHOMATHIECKOE OTIPEIeTICHHE. OIIK-1, IIK-1
14. Paznnunsie popmbl nosHoTs R . OIIK-1, IIK-1
15. Teopema o cymiecTBOBaHHN apUPMETHIESCKOTO KOPHS. OIIK-1, IIK-1
16. Anre6panueckue cBOHCTBA cTeneHeil ¢ palMOHANBLHBIM TT0Ka3aTeIeM OIIK-1, IIK-1
17. Teopema 0 BJIOXEHHBIX OTPE3KAX. OIIK-1, IIK-1
18. ®ynxiuu (otobpaxkenus) u ux BUabL [IpuMepsbl. OIIK-1, 1IK-1
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19. Komnosunus oro6paxenuii. [Ipumepsl. OIIK-1, 1IK-1
20. O6paTnas ¢pynkuus. [Ipumepsr. OIIK-1, IIK-1
21. I'paduxu dpynxiwmii. [Ipeobpasosanue rpagukos. OIIK-1, 1IK-1
22. Tunsl 4UCIOBBIX (YHKIMIA: OrPaHMYEHHbIE, MOHOTOHHEIE. OIIK-1, IIK-1
23. Tunsl 4uCca0BbIX GYHKIHMIA: YeTHBIE (HEUETHBIE), IEPUONUECKHUE. OIIK-1, 1IK-1
24. TocnenoBaTeIbHOCTH M MX THITHI (OrpaHHYEHHbIE, MOHOTOHHKIE). CTIoCOObI 3a1aHus OIIK-1, IIK-1
MOCJIEZIOBATEIHLHOCTH ((hopMyJia OOIIEero WieHa, peKYPPEHTHOE 3a/IaHue; IPUMEPHI)
25. ®opMyibl 0OLIETO UIeHa U CyMMBI ISl apu(pMETHYECKOH U TeOMETPUYECKOI MPOrpeccHu OIIK-1, IIK-1
26. Onpenenenue npenena nocaenosarensuocty. [puMepsl. JoKka3aTenscTa 1o OIIK-1, IIK-1
OIpPENENECHHIO.
27. Teopema 0 eqMHCTBEHHOCTH MPEJIENa IOCIIeA0BATEIHOCTH. OIIK-1, IIK-1
28. Heobxomumoe ycaoB1e CXOAUMOCTH. OIIK-1, IIK-1
29. BeckoHeUHO MaJIbIe TIOCNEI0BATENLHOCTH | HX cBolicTBa. CpaBHenne 6eckoneuno mansix. | OIIK-1, IIK-1
30. BeckoneuHo GonbIIKe HOCIEOBATENLHOCTH M MX cBoficTBa. IlIkana 6eckoneuno Gompumx. | OIK-1, IIK-1
31. Apudmerndeckue cBOKWCTBA Mpeea MocIef0BaTeIbHOCTH. OIIK-1, IIK-1
32. Mepexon K npejieNy B HEPABEHCTBAX. OIIK-1, IIK-1
33. Teopema «0 ABYX MUIULHOHEPAX). OIIK-1, IIK-1
34, Teopemam Beitepmrpacca 0 MOHOTOHHOIA HOCIEA0BATEILHOCTH. OIIK-1, IIK-1
35. Yucno e. OIIK-1, TTIK-1
36. Teopema 0 BIOXKEHHBIX OTpe3Kax (yCHIEHHBIH BapuanT). [IpuMepbl €& NpUMEHEHHS. OIIK-1, 1IK-1
37. Teopema Bonbuano-Beiiepmrpacca o IOANOCIEN0BATENLHOCTSX. OIIK-1, IIK-1
38. YactuuHsle npesienbl MOCIIE10BaTENLHOCTH. BEpXHUE 1 HUKHHE TIPE/IENbI OIIK-1, IIK-1
T10CJIE/I0BATEILHOCTH U MX CBOICTBA.
39. Kpurepuii cxonumocTtu Ko OIIK-1, IIK-1
40. penen pyuxuuu. OnpeneneHue Ha A3bIKe «IMCUIOH-AebTay (110 Komn) u Ha A3b1ke OIIK-1, IIK-1
nocyienoBarenbHocTel (o I'efine). [IpuMephl T0Ka3aTeabCTBa IO ONPEACIICHHIO.
41. DxBUBaNEeHTHOCT onpesenenuii npesena no Koum u no eiine. OIIK-1, 1IK-1
42. Apudmerudeckue cBoiicTpa npejena GyHKIUUU U IIEPEX0]l K IPEJIEIy B HEPABEHCTBAX. OIIK-1, 1IK-1
43. OpaocTOpOHHME TIpe/enkl. beckOHeuHble Npeiebl. OIIK-1, IIK-1
44, Tlepssiit 3aMmedaTeNnbHEIH Tpeied. OIIK-1, IIK-1
45. Bropoii 3amMeuaTeNbHbIi Ipeen. OIIK-1, IIK-1
46. Ipumepsl IpIMEHEHHUs 3aMeYaTeNbHBIX IPEIEIIOB. OIIK-1, IIK-1
47. Kpurepuit Koum ais npejena pyHKIuM. OIIK-1, 1IK-1
48. Cpasuenue 6eckoHeuHO ManblX GyHKIHA. [IpuMepsl NpUMeHEH s SKBUBAIEHTHBIX OIIK-1, IIK-1
0ECKOHEYHO MaJTBIX.
49. CaoiicTBo npejieia MOHOTOHHOMN (yHKIIMH. OIIK-1, 1IK-1
50. OIIK-1, TIK-1

HenpepsiBHOCTS yHKITNH. OnIpeieneHne u NpuMepsl.
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51. HenpepbiBHOCTH apudMeTHUECKHX OTIEPAIMii U KOMIO3UIIMH HEMPEPBIBHBIX (QYHKIUIA. OIIK-1, IIK-1
52. Touku pa3psiBa 1 ux KnaccuuKauus. OIIK-1, IIK-1
53. Tepaas Teopema Bonbuano —Komm (0 cymiecTBoBaHuH KOpHs). OIIK-1, IIK-1
54. 3amaun, NpUBOAAMINE K IOHATHIO IPON3BOIHOMN. OTpeaeaeH e TPON3BOIHOM. OIIK-1, 1IK-1
55. ®usnueckuii U reOMETPHYECKUH CMBICI IIPOM3BO/IHOM. YPaBHEHHE KACATENLHOM. OIIK-1, IIK-1
56. Onpenenenne m:ld)(bepeﬁunpyeMocm ¢yHKIIME B Touke. JuddepeHuuan u ero OIIK-1, 1IK-1
reOMETPHYECKUH CMBICI
57. lupdepenuupyemMocTs i CyIeCTBOBAHHE MPOM3BOIHON. DKBUBAIEHTHOCTS 3TuX noustuit | OIIK-1, 1IK-1
58. CroiicTBa MPon3BOIHBIX (IIPOU3BOIHASL CYMMBI, PA3HOCTH, IIPOM3BE/ICHHS, YACTHOTO). OIIK-1, 1IK-1
59. Mpowuspoanas cinoxHoi Gpynkuun. [Tpoussoanas oopatHoil GpyHkuu. [IpuMepbL. OIIK-1, IIK-1
60. TIpousponHas sneMEHTapHBIX (QYHKIIMIA, OIIK-1, IIK-1
61. Jlemma o Bo3pacTaHuU (ByHKIUM B TOUKE. OIIK-1, IIK-1
II cemectp
1. Teopema ®epma 06 3KkcTpeMyMe. OIlIK-1, I[IK-1
2. Teopema Poss. OIIK-1, IIK-1
3. Teopema (popmyna) Jlarpanxa. OIIK-1, TTIK-1
4. Cnenctsus u3 Teopembl Jlarpanxka (0 MOHOTOHHOCTH). OIIK-1, IIK-1
5. OpnocToponHHE Mpom3BoaHkIe. CYIIECTBOBAHNE OJHOCTOPOHHHX MPOHM3BOIHBIX OIIK-1, IIK-1
(cnencreue u3 TeopeMsl Jlarpanxka).
6. VmBapmaHTHOCTH (OPMBI TIepBOTO TUMPEpEHIIANA. OIIK-1, IIK-1
7. Teopema Koum. OIIK-1, IIK-1
8. Tlapamerpuuecky 3ananHbIe QYHKIHN H X TPOU3BOIHEIC. OIIK-1, IIK-1
9. Tpou3sBojaHbIE BBHICIIMX NOPSAKOB /Il OCHOBHBIX SJIEMEHTAPHBIX (DYHKIIMIA. OIIK-1, IIK-1
10. ®opmyana Jleitonuna. OIlIK-1, IIK-1
11. Bomyknsie(BornyTbie) ¢pyHkuun. OnpeesaeHue U SKBUBAJIEHTHBIE YCIIOBHS. OIIK-1, IIK-1
12. DxBuBaneHTHbIE YCI0BUS BBIIYKIOCTH 1isl AU depeHIUpyeMbIX (GyHKIIMA. OIIK-1, IIK-1
13. YcioBus BbIMyKIOCTH B TEPMUHAX KACATEIbHBIX. OIIK-1, 1IK-1
14. Hepasenctso Mencena. I[Ipumepsr. OIIK-1, IIK-1
15. AcumnToTsl rpaduka GyHKIMM U MX yPaBHEHHUS OIIK-1, 1IK-1
16. ®opmyna Teiinopa A MHOrO4YIEHA. OIIK-1, IIK-1
17. ®opmyna Teiinopa ¢ octatounsM 4ieHoM B popme [Teano. OIIK-1, IIK-1
18. Pasnoxenne Teiinopa-MaknopeHa mis eX, sinx, cosx. OIIK-1, IIK-1
19. Pasnoxenue Teitnopa-Maknopena ans In(1+x), (1+x)"a. OIIK-1, 1IK-1
20. dopmyna Teitnopa ¢ ocTaTouHbIM wieHOM B Gopme Jlarpamka u Ko, OIIK-1, IIK-1
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21. Mpasuio Jlonwmrans as weonpegenéuroctn 0/ 0 OIK-1, IIK-1
22. [IpaBuino Jlonurans ais HeonpeaenéHHOCTH P /oo OIIK-1, IIK-1
23. Heo6xomuMble U JOCTATOUHBIE YCIOBUs SKCTPEMyMa (B TEPMHHAX TPOU3BO/IHBIX OIIK-1, IIK-1
BBICIIMX TIOPSIJIKOB).
24. HeonpeeneHHblii HHTETpa U MIEPBOOOpPa3HAs: ONPE/IENeHHUE, OTMCAHNE MHOKECTBA OIIK-1, IIK-1
epBOOOPa3HBIX.
25. CaoiicTBa n1epBooOpasHbIX (JIMHEHHOCTH, 3aMEHa EPEMEHHbIX, MHTETPUPOBAHUE 10 OIIK-1, IIK-1
YaCTSIM).
26. VnrerpupoBanue paruoHanbHbIX (yHKIHIA. OIIK-1, 1IK-1
27. UnrerpupoBanue HEKOTOPBIX HPPALMOHATBHBIX (yHKIIHIA. OIIK-1, IIK-1
28. Unrerpansi ¢ nojcTaHOBKaMu Diiiepa. OIIK-1, TIK-1
29. BuroMuansHsIH udpepeHImaN 1 ero HHTErPHPOBAHE. OIIK-1, IIK-1
30. UuTerpuposanue TPUTOHOMETPHUECKUX (DYHKITHIA. OIIK-1, IIK-1
31. 3amaun, NPUBOAAMINE K IIOHATHIO ONPENEICHHOTO HHTETPAa. OIIK-1, IIK-1
32. Onpenenenne unterpana Pumana. Heo6Xoaumoe ycioBuie HHTETPUPYEMOCTH. OIIK-1, IIK-1
33. Cymmel Jap6y u ux cBoiicTpa. OIIK-1, IIK-1
34. Kpurepuii (3KBUBaJICHTHBIE YCIIOBHS) HHTErpUpPYEMOCTH (Teopema 1). OIIK-1, IIK-1
35. Jloctatounoe ycloBusl MHHTErPUPYEMOCTH (JUIs1 HEMPEPHIBHBIX QYHKIMIA 1 QyHKLMIA ¢ OIIK-1, IIK-1
KOHEUHBIM MHOKECTBOM TOYEK Pa3phiBa)
36. JlocTaTouHble yCI0BUS HHTETPUPYEMOCTH ISl MOHOTOHHBIX (DYHKIIHIA. OIIK-1, IIK-1
377. Muosxkectsa mMepsi 0 u ux cBoiictBa. Kpurepuii JleGera MHTErpUpyEMOCTH . OIIK-1, IIK-1
38. Teopema 06 HHTErPUPYEMOCTH CyMMbI M IPOM3BEICHHS (yHKIIHIA. OIIK-1, IIK-1
39. Teopema 06 HHTErPUPYEMOCTH MOIYJIS OT (yHKIIHHL.. OIIK-1, IIK-1
40. Teopema o TMHEHHBIX CBOHCTBAX ONpPEICICHHOTO HHTETPAA. OIIK-1, IIK-1
41. CroiicTBa HepaBEHCTB AN ONPEICACHHEIX HHTEIPAIIOB. OIIK-1, IIK-1
42. AnnuTuBHOE CBOWCTBO OMpe/IEIeHHOTO HHTErpana. OIIK-1, 1IK-1
43. Tlepnas Teopema o cpeiHeM U ee 06001meHue. BTopas Teopema o cpeHeM . OIIK-1, IIK-1
44. CpoiicTBa MHTErpaa C IEPEMEHHBIM BEPXHUM IIPEIEIIOM. OIIK-1, IIK-1
45. dopmyna Herotona — Jleiibuurma. OIIK-1, IIK-1
46. VnrerpuposaHue Mo YacTsAM M 3aMeHa IEPEMEHHBIX ISl ONPEIeIEHHOr0 HHTErpaJa. OIIK-1, IIK-1
47. Tnomaas B 1€KapTOBbIX U TOJISAPHBIX KOOPIMHATAX. OIIK-1, 1IK-1
48. O6bem Tena BpaleHus. OIIK-1, TIK-1
49. Jlnuna kpupoii. OIIK-1, TTIK-1
50. Inomans NOBEpXHOCTH BPAIEHHS. OIIK-1, IIK-1
51. Mertpuueckue IPOCTPAHCTBA: ONPEACTICHAE M IPUMEPHI OIIK-1, IIK-1
52. TuIIbI MHOXECTB B METPHUYECKOM TIPOCTPAHCTBE (OTKPHITHIE, 3aMKHYThie) 1 Tumbl Touek | OIIK-1, IIK-1
(IpesiesibHble, FPaHUYHbIE, BHYTPEHHHUE, BHEIHHE).
53. Ipenenbl oCIE10BATEILHOCTEN B METPHUECKUX POCTPAHCTBAX U X CBOMCTBA. OIIK-1, IIK-1
54. KoMmaKkTHBIE MHOJKECTBA B METPHUECKUX IPOCTPAHCTBAX. DKBUBAICHTHEIE OIIK-1, 1IK-1
onpeenenus. Heo6xoaumoe ycnoBrue KOMIaKTHOCTH.
55. ®yHKIUK Ha METPUYECKUX TIPOCTPAHCTBAX, HEMPEPHIBHOCTD, SKBUBAICHTHBIE OIIK-1, IIK-1
OIIpe/ieNieHUs. HEMPEPBIBHOCTH.
56. O6pa3 KOMIAKTHOIO MHOKECTBA TIPH HEMPEPHIBHOM OTOOPAKEHHH. OIIK-1, IIK-1
57. PaBHOMepHas HenpepbIBHOCTH. CBONWCTBA HENPEPBIBHOM (QYHKIMH HA KOMITAKTe OIIK-1, IIK-1
(06006menne TeopeMbl Kanropa).
58. Ca3HOCTD, TMHEHHAS CBA3HOCTL. O6pa3 CBA3HOIO MHOKECTBA PHU HEMPEPLIBHOM OIIK-1, IIK-1

0TOOpaKEHHH.
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59. n-mepHoe eBKIMI0BO MPOCTPaHCTBO R”n, €ro cTpyKTypa U CBOMCTBA.

OIIK-1, IIK-1

III cemecTp

1. Cxomumocts B R”n. OIIK-1, IIK-1
2. Kpurepuii KOMIaKTHOCTH B R*n OIIK-1, IIK-1
3. Jluddepennupyemocts GyHKIMI HECKONBKUAX HEPEMEHHBIX, ONIPEAEICHHE 1 OIIK-1, IIK-1
€/IMHCTBEHHOCTD ONEPaTopa NPOU3BOIHOM
4. Yactasle npoussonbie. HeoOxomumMoe ycinosue aupdepeHimpyeMoctt (B TepMHHAX OIIK-1, 1IK-1
YaCTHBIX NPOU3BOAHBIX). Matpuia Sko6wu.
5. TIpowsBoaHas MO HANpaBIeHHUIO. | pagueHT. OIIK-1, IIK-1
6. Csoiictsa qudpepenuupyeMbix GyHKimiA. JleHcTBUS ¢ HUMM OIIK-1, IIK-1
7. HopmuposauHsle npocTpancTsa. HopMa IMHEHHOro oneparopa 1 eé cBOHCTBa. OIIK-1, IIK-1
8. TIpoussogHas KOMHOO3ULMH JUPHEPEHIUPYEMBIX QYHKLHIA. OIIK-1, IIK-1
9. MWusapuantHoCTb OpMBI EpBOTO AU DepeHIrana. OIIK-1, 1IK-1
10. JocraTounoe ycnosue nudhpepeHINpyeMOCTH B TEPMUHAX YACTHBIX IPOU3BOIHBIX. OIIK-1, IIK-1
11. Teopema o cpensem B audepeHIUaTLHOM UCUKMCTIEHHH . E& ClleIcTBUS O TIOCTOSHHBIX OIIK-1, IIK-1
GyHKIUIX.
12. KacarenbHas m10ckocTh K rpauKy M €€ ypaBHEHHE. OIIK-1, IIK-1
13. Teopema o HesBHOH (yHKIMY (ONpeaensIomeil (pyHKIUIO OJHOIO IEPEMEHHOTO - TEOPEMA OIIK-1, 1IK-1
1).
14. Teopema o nessHO# GynKkuun (Onpenensomeil GyHKINIO HECKOILKHX MEPEMEHHBIX - OIIK-1, IIK-1
Teopema 2).
15. Teopema o HesBHOI QyHKUMM (11 cucTeMbl QyHKLMI -Teopema 3). OIIK-1, 1IK-1
16. Teopema 06 o6paTHOit QyHKIMK. [IpuMepHL. OIIK-1, 1IK-1
17. TIpousBoaHbIE BBHICIIKX MOPSIIKOB. OIIK-1, IIK-1
18. CoBnanenue cMemaHHBIX YACTHBIX IPOU3BOIHBIX. OIIK-1, IIK-1
19. Brruncienue roporo u Beiciux auddepeHinanos (CUMBonIeckas popMmyJia) OIIK-1, IIK-1
20. HeunsapuanTtHOCTb (hopMbl BTOpOro auddepeniuana OIIK-1, 1IK-1
21. ®opmyna Teiinopa i GyHKLIUM HECKOILKUX TIEPEMEHHBIX DKCTPEMYMBbI (PYHKLUM OIIK-1, IIK-1
HECKOJBKMX [IEPEMEHHBIX, HEOOXOAMMOE YCIOBHE IKCTPEMYMA.
22. JlocTaToYHOE YCIIOBUE SKCTPEMYMA. OIIK-1, 1IK-1
23. YcioBHbIH 3KCTpEMyM, OIIK-1, TTIK-1
24. DkcrpeMyMbl GYHKIMH HECKOIBKUX IIEPEMEHHBIX, HEOOXOUMOE YCIOBUE SKCTPEMYMA. OIIK-1, 1IK-1
25. JloctatouHoe ycloBUe SKCTPEMYMa. OIIK-1, IIK-1
26. Ycnosublit okctpemyMm. [pumepsl. Heo6xoauMoe ycnoBre yCIOBHOTO 3KCTPEMYMA. OIIK-1, 1IK-1
27. Meron Jlarpansxa. [TpumepsL. OIIK-1, IIK-1
28. Yucnossie paasl. Kpurepuii Ko g psagos. Heo6xomumoe ycioBre CXOIMMOCTH. OIIK-1, IIK-1
29. TIpumeps!: reoMeTpHyecKas IPOrPeccHs, rapMOHNYecKHii 1 0600mennsIii rapmornueckuii | OIIK-1, IIK-1

P
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30. Jluneiinbie cBOiCTBA CyMMBI psija. OIIK-1, 1IK-1
31. Kpurepwii CX0OMUMOCTH HEOTPHIATEILHOTO PAMA. OIIK-1, IIK-1
32. 1-if npu3HaK cpaBHEHHUSs MOJNOKHUTEIBHBIX PAIOB (Yepe3 HEPaBEHCTRA) OIIK-1, IIK-1
33. 2-if npu3HaK cpaBHEHHUS MOJIOKUTEIBHBIX PAI0B ( B Ipeal. Gopme). OIIK-1, 1IK-1
34, Tpusnak Kouu cXoauMOCTH MONOXUTENLHOTO PAAA. OIIK-1, IIK-1
35. Ipusnak Jamambepa CXOAMMOCTH TIOJIOKHTETHHOTO PAMA. OIIK-1, IIK-1
36. UnTerpanbHblii IPU3HAK CXOIUMOCTH. OIIK-1, 1IK-1
37. Tlpusnak Paabe cx0MMOCTH TIONOXHTENEHOTO paja. [TpusHak aycca (6e3 nokasarenscrsa). | OIK-1, 1IK-1
38. 3uakonepemenHble, 3HaKOUEpeayIoMecs psabl. [Ipusnak JleiiOHuna. OIIK-1, IIK-1
39. Jlemma Abens OIIK-1, TTIK-1
40. Npusnaku AGens u Jlupuxe. OIIK-1, IIK-1
41. CBoiicTBO acCOIMATHBHOCTH CXO/ANIETOCH PAA. OIIK-1, 1IK-1
42. CBOWCTBO MEPECTAHOBOYHOCTH UJIEHOB aGCOIOTHO cXosuIerocs psaaa. Teopema Pumana. OIIK-1, IIK-1
43, Ymuox)eHHe panoB. Teopema MepTeHca 1 Teopema Komm mist YMHOXKEHHS PSIIOB.. OIIK-1, 1IK-1
44. BeckoHeuHble POU3BEICHHS U X CBOHCTBA. OIIK-1, 1IK-1
45. JIBoiiHble ¥ MOBTOPHBIE PAIbL. OIIK-1, TTIK-1
46. PaBHOMEpHAs CXOAMMOCTb, TIPUMEPhl. DYHKIMOHATBHbIE MOC/IEI0BATEIEHOCTH U PAJIBL. OIIK-1, IIK-1
Kpurepuii Komu paBHOMepHOII cxoauMocTu.
477. pusnak BeliepimTpacce paBHOMEPHOH cX0qMMOCTH (BYHKIMOHATLHOTO paja. [IpumepsL. OIIK-1, IIK-1
48. Mpusnaku AGens u Jlupuxie paBHOMEPHO CXOAMMOCTH ()YHKIIMOHATIBHOTO PA/IA. OIIK-1, IIK-1
49. TpenenpHblii Hepexo Ipy PaBHOMEPHOH CXOAUMOCTH (YHKIHOHAILHEIX OIIK-1, 1IK-1
TI0CIIe/I0BATEILHOCTEH M PAZIOB HENIPEPHIBHBIX (PYHKIUIA.
50. Hpusnak Jueu paBHOMEPHOI CXOAUMOCTH. OIIK-1, IIK-1
51. PaBHOMEpHas CXOAMMOCTb M HHTErPUPOBAHHE. OIIK-1, 1IK-1
52. PaBHOMepHas CXOAUMOCTh U TH(HEepEHIIPOBAHIE. OIIK-1, IIK-1
53. Crenennsie psaasl. Teopema 06 061aCTH CXOAUMOCTHU CTEIIEHHOTO PAA. OIIK-1, 1IK-1
54. ®opmyna Kommu-Anamapa. OIIK-1, IIK-1
55. CaoiicTBa CyMMBI CTENEHHOTO ps/ia BHYTPH HHTEPBAA CXOAMMOCTH. OIIK-1, IIK-1
56. [oBenenue Ha rpaHKIle MHTEPBAJA CTENEHHOTO psaa (Teopema 4 AGers) OIIK-1, IIK-1
57. Paznoxenue QpyHKIMHU B cTeneHHOi psj1. Heo6X01uMoe ycloBye pa3aokeHus OIIK-1, IIK-1
58. Jlocratounoe ycnosue pasnoxenus B psa Teiinopa OIIK-1, 1IK-1
59. Pasnoxenue B psan Teitnopa-Maknopena Qynkimii y=e*, cos X, sin x OIIK-1, 1IK-1
60. Pasnoxenue B pan Teitnopa-Makmnopena dynkiumit y=In(1+x), y=(1+x)?* OIIK-1, IIK-1
61. OIIK-1, I[IK-1

Amnanurnyeckie GYHKIMH M UX CBOICTBa
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1. ®ynxius exp(z) KOMILIEKCHOTO MEPEMEHHOTO U €€ CBONCTBA OIIK-1, IIK-1

2. ®yHKIMY sin z, COS Z U UX CBOIHCTBA OIIK-1, IIK-1

3. HecobcTBeHHbIE MHTETPabl (ONPE/IENEHHs, TPUMEPDI) OIIK-1, 1IK-1

4. OcHOBHBIE CBOHCTBA HECOOCTBEHHBIX MHTETPAJIOB OIIK-1, 1IK-1

5. Kpurepuii Ko cxoauMocTn HecoOCTBEHHBIX MHTerpaio. Kpurepuii cxonumoctu OIIK-1, 1IK-1
HECOOCTBEHHOTO MHTErpasIa MOJIOKUTENbHOM QYHKIMK

6. Teopema cpaBHEHUs [J11 HECOOCTBEHHBIX HHTErpasIoB. IIpumepbl OIIK-1, 1IK-1

7. CaoiicTBa HECOOCTBEHHBIX MHTETPAIOB, BHIPAXKAEMBIE PABEHCTBAMHU U HEPABEHCTBAMH. OIIK-1, IIK-1

8. Tlpusnaku Abens u Jupuxie 1 HeCOOCTBEHHBIX HHTETPAIOB OIIK-1, IIK-1

9. PaBHOMepHas cXoaUMOCTh cemelicTBa (ynkimii. Onpenenenue. Kpurepuit Komm OIIK-1, 1IK-1

10. CroiicTBa npesena paBHOMEPHO CXOAANIETOCs ceMeiicTBa (yHKIHI OIIK-1, IIK-1

11. Tepexon k mpeaey moj 3HAKOM UHTErpaia Jjis ceMeiicTsa GyHKIuit OIIK-1, IIK-1

12. Tuddepenunposanue no napameTpy Hoj 3HAKOM MHTErpana OIIK-1, IIK-1

13. IlepecranoBka NpeeoB HHTENPUPOBAHNS Ul ceMelicTBa QYHKIMH OIIK-1, IIK-1

14. Inpdepennmposanye nHTErpaa, 3aBUCSILEro OT napamerpa, ¢ nepemennbivu npeaenamu | OIK-1, TIK-1
MHTEIPHPOBAHHS

15. PaBHOMepHas cX0IMMOCTh HECOOCTBEHHBIX HHTEIPAJIOB, 3aBUCAIMX OT napamerpa. Ananor | OIIK-1, IIK-1
TeopeMsl Beiepitpacca

16. Ananor npusHakoB AGens-JIupuxie paBHOMEPHOH CXOAUMOCTH HECOOCTBEHHBIX OIIK-1, IIK-1
MHTErPaJIoB

17. Iepexon k npeseny Jisl ceMelcTBa HeCOOCTBEHHBIX HHTETPAJIOB OIIK-1, TIK-1

18. Tuddepenurpopanue HeCOOCTBEHHBIX HHTETPAJIOB MO IAPAMETPY OIIK-1, 1IK-1

19. TepecranoBka npeenoB HHTErPUPOBAHMS IS CEMEIiCTBA HECOOCTBEHHBIX HHTEIPAIOB C OIIK-1, 1IK-1
OECKOHEUHBIMU IIPE/IEIaMH.

20. 3ameuatenbHbIC KIACCHUECKHE HHTErpaisl (nHTerpan Ditnepa-Ilyaccona, nuterpan OIIK-1, IIK-1

co sinx

[ )

21. Bora-dyHkuus u ee cpoiicta (cumMmeTpusi, GOpMYyIIa MOHHKEHHUS) OIIK-1, IIK-1

22. bora-pyHKius 1 ee cBoiicTBa (GopMya SKBUBATIEHTHOTO MpecTaBieHus, GopMya OIIK-1, 1IK-1
JIOTIOJTHEHWSI )

23. Tamma-QyHKIMs 1 ee cBoiicTBa (U PepeHIpyeMocThb, GopMyJIa IOHHKEHHS) OIIK-1, 1IK-1

24. Tamma-(yHkuus u ee cBoiicTa (rpadux I-pyHkuuu, ceass B- u T-gynkuuii, popmysa OIIK-1, IIK-1
JIOTIOJTHEHHS1)

25. JIBoiiHOi1 HHTErpa: FeOMETPUYECKHH CMBICI M OIIpeeeH e OIIK-1, IIK-1

26. Mepa XopaaHa Ha IIIOCKOCTH: ONpesieTeHe H OCHOBHBIE CBOHCTBA OIIK-1, IIK-1

27. Tlpumepbl H3MEPUMBIX U HEU3MEPUMBIX 110 JKopiaHy MHOKECTB OIIK-1, 1IK-1

28. Mepa Koppmana B n-MepHOM MpocTpaHcTBe. MHOKeCTBa (1e6eroBoit) Mepsl 0: mpUMepHI 1 OIIK-1, 1IK-1
CBOMCTBA.

29. Onpenenenue kpatnoro uarerpana. Cymmel Jap6y. Murerpan Japoy OIIK-1, IIK-1

30. Heobxomumoe yciosue uuterpupyemMoctu. Kputepuii materpupyemocty B repmunax cymm | OIK-1, IIK-1
Jap0y. Kpurepuii JIebera

31. CaoiicTBa KpaTHBIX HHTETPAIIOB OIIK-1, IIK-1

32. Teopema ®y6unu. [IOBTOPHOE MHTEIPUPOBAHUE /15l ABOMHBIX U TPOMHBIX HHTEIPAIOB OIIK-1, IIK-1

33. 3amena nepeMeHHBIX B KpaTHBIX HHTerpanax. [loispHsie, chepuyeckue, NIITHHAPHIECKUE OIIK-1, 1IK-1
KOOD/IMHATHI

34, Kpusonuueiinble unTerpanst I poaa u ux cBoiicTsa OIIK-1, IIK-1

35. Kpusonuneiinble unterpainst I pojga. DKBUBAIEHTHBIE YCIOBHS MOTEHIUAILHOTO TI0JIS OIIK-1, IIK-1
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36. OnnocBs3HbIe 061acTH. Y CII0BHE NOTEHIMAILHOTO TOJIs 1S O/IHOCBA3HON 061acTH OIIK-1, IIK-1
37. ®opmyna ['puna OIIK-1, IIK-1
38. IMosepxHocTHBIE HTErpansl I poja. Ilnomans MOBEPXHOCTH OIIK-1, IIK-1
39. TlosepxnocTHble uuTerpasl 11 poza OIIK-1, TTIK-1
40. ®opmyna Octporpanckoro-T'aycca OIIK-1, IIK-1
41. ®dopmyna Crokca OIIK-1, IIK-1
42. Panwl @ypoe. KoodpuimenTsl TpuronomMerpudeckoro psjga Oypbe OIIK-1, IIK-1
43. Pajpl Dypbe B €BKINI0BOM IIPOCTPAHCTBE OIIK-1, TTIK-1
44. Hepasenctso beccens u pasenctso [lapcesans OIIK-1, IIK-1
5.2.2. DKk3aMeHarMoOHHbBIN OmiteT Ha oneHuBanue OITK-1, I[1K-1

HNucturyr U'TMM Hwmxeropoackoro rocyaapcrseHsor yausepcurera uMm H.M.JloOaueBckoro

Kadenpa JYMUA Hucnunnuna MaTemMaTUYecKuil aHanu3

9K3AMEHAHI/IOHHI>H71 BUJIET Ne 7
1. Omnpenenenue npeaena nocienoBaTeabHOCTU. Jloka3aTe, 4To

ﬂ,k

lIim — =0 (a > 1)

n—oo gt ' ’

2. Omnpenenenne mpou3BoaHON. BeiBecTn hopmyry mpon3BoaHOM 11 PYHKITUIH
y=x, @ ER y=sinx

3aB. kadeapoii

DK3aMeHaTop

IIpumep Ha mnpoBepky OIIK-I yMmeHHMs TPOBOIUTH JOKA3aTEIbCTBA MAaTEMAaTHUYECKUX
YTBEPKICHUI HE aHAJIOTMUYHBIX PaHEE N3YUYEHHBIM, HO TECHO MPUMBIKAIOIINX K HUM;

Hokazars, yro ecoin Vn e N, o, > 0 u

I — 1
lim z, = lim — =1, 10 {xn} cxoasAACH.
TL—F o0 n—oc Ty )

[Tpumep ©Ha mpoBepky OIIK-I ymeHus pemaTb MaTeMaTHUECKUE 3aJaud, KOTOpble TpeOyIoT
HEKOTOpPOU OpUTMHAIBHOCTH MBIIIJIEHUS

CymectByer nm UM, .., sin7n rye n — natypansHoe umca0. OTBET 060CHOBATS.

6. YueOHO-MeTOMMYeCKOEe U MH(OPMAIMOHHOE O0ecTeuyeHne TUCIUIITUHbI

a) OCHOBHas JuTEparypa:
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1. WJIbHUH B. A., IIO3HSIK O. I'. OcHOBBEI MaTeMaTHueckoro aHanusa: Yueo.: DU3MATIINT,
2001
(50 9x3.)
2. KYJPABIEB JI.JI. Kparkuii kypc maremarudeckoro ananmmza. Tom 1. 2002. - 400 c. (40
9K3.)

3. Hemunosuu b.I1. COopHUK 3a7a4 1 yIpakHEHUH 110 MaTeMaTHYeCKOMY aHalu3y. M.:
Hayxa, 1966

http://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm

0) mporpamMmmHoe obecrieueHue u MuTepreT-pecypes! http://www.unn.ru/books/resources.html
http://new.e-vmk.unn.ru/sites/

7. MaTepuajibHO-TEXHUYeCKOe o0ecnevyeHne JUCHUIIMHBI (MOIYJIs1)

[TomereHust TPEACTABIAIOT COOOM y4YeOHBIC ayIUTOPUM Jisi TPOBEACHHUS YYEOHBIX
3aHSATHHA, TMPEAYCMOTPEHHBIX MPOrPaMMO, OCHAIIEHHBIE OOOPYIOBaHHMEM M TEXHUYECKUMU
cpencTBaMu OOy4YEeHHS: KOMITBIOTEPHBIN KJIacC, TPOCKTOP, PKPaH.

[Tomemenust 11 CaMOCTOSITENIBHON pabOThl OOYYArOMIMXCS OCHAIIEHBI KOMITBIOTEPHOMN
TEXHUKOW C BO3MOXXHOCTBIO MOJKIOUeHUS K ceTth "MHTepHer" m obOecreueHbl TOCTYIIOM B
AJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPELy

[Tporpamma cocraBnena B cootBetcTBuU ¢ TpeboBanusmMu OC HHI'Y ¢ yuerom pekomenpanuii u
OOII BO no cnenuanerocte 01.05.01 @yHgaMeHTaIbHbIEe MATEMATHKA U MEXaHUKKA.

ABTOp K.(.-M.H., nonienT Mankud M. .

3aBeayronuii kadenpoit A.B. Kannanu

[Tporpamma oo0peHa Ha 3aceaHUU METOANYECKONH KOMUCCHUH HHCTUTYTa HH(POPMAITMOHHBIX
TEXHOJIOTMH, MATEMaTUKA U MEXaHUKU

ot 01.12.2021 roga, mporokos Ne 2.
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