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1 Ilean ocBOeHMSI JUCIHUTLINHBI

LlemsiMu  OCBOEHHS JUCHUIUIMHBL «MaTeMaTHYEeCKUM aHaJIM3»  SBIISTFOTCS
dbopmupoBanue y  oOyyaromuxcs  KOMIIEKCAa  TCOPETHUECKUX  3HAHUMH,
OXBaTBHIBAIOIIMX METOJbI, 33J]a4d M TEOPEMbl MAaTEMATHUYECKOTO aHajau3a, a TaKke
MpUOOpETeHHE UMU YMEHHM M MPAKTUUYECKUX HABBIKOB PEIICHUS MAaTeMaTHYECKUX
3ajad.

3ajayaMy  OCBOCHHS JHUCLHHUIIIUHBI «MaTeMaTHUeCKUi aHamu3» SIBJISIOTCSA
dbopmupoBaHue y OOydYarONIUXCS 3HAHWM OCHOBHBIX TMOHSATUM MaTEMaTHYECKOTO
aHajau3a, MPUOOpPETeHHE OOYYaAIOIIMMUCS YMEHUW HCIIOB30BaTh METOJbl TEOPUH
npeaenoB, AudPepeHuaIbHOT0 U UHTETPATLHOTO UCUYUCICHUS (PYHKIMN OJHOTO U
HECKOJIbKUX JEUCTBUTEIBHBIX TIEPEMEHHBIX, TEOPUU PSJIOB, COOCTBEHHBIX U
HECOOCTBEHHBIX HWHTETPAJIOB, a TaKXe OBJaJeHUEe OOYyYaIOIUMHUCS HaBBIKAMHU
CaMOCTOSITEIbHOI'O MCCIIeOBAaHUI MaTeMaTHUECKHUX 3a/1a4.

HNucnumivaa  obecriedyMBaeT  MOATOTOBKY — BBITYCKHMKA K HAay4YHO-
UCCJIE0BATEILCKOMY TUITY TPOGECCHOHAIBHOU JIESITEIIBHOCTH.

2 MecTto nucuumiinasl B ctpykrype OITIOIT BO

JNucnuminaa «MarteMaTHYeCKHi aHaluu3y» MPeJCTaBiIsIeT cO00M JTUCIUILIIUHY,
oTHocsyrocs k O6s3atenbHOM yacT bioka 1 «/{ucuminHel (MOTYITH ).

HNucnuminaa «MaTtemMaTuueckuil  aHanmu3» 0Oasupyercss Ha  pe3ysibTaTax
oOy4eHUs, TOJYyYeHHBIX IIPH HU3YYEHHWH IIKOJBHBIX KYpPCOB MaTeMaTHYECKUX
JTACLUITINH.

JlucnumnHa «MareMaTHYeCKUM aHallM3» SBIICTCS OOCCIICUMBAIONICH IS
JTUCIUIUIMH: «BeraucnurenbHas MmareMatrka», «I{udpoBas 06paboTka CUTHAIOBY.

Hucrumunaa usydaetcs B 1, 2, 3 u 4 cemecTpax.

3 Komnerenuuun ody4ammerocs, ¢popMmupyembie B pe3yjbTaTe 0CBOCHHS
AUCHUTTHHBI

[Ipomiecc ocBOCHUS IHUCHMILUIMHBI HAIMPAaBJICH Ha (OPMHPOBAHHE CIICTYIOIIHX
KOMIIETEHIINMN

Kon Pe3ynbpTaT 00ydueHUs: HANMEHOBAaHKME KOMITCTCHITUHN, HHIUKATOPA
KoMnereHun/ KOMIIETEHIINH
WHAUKATOpa




Cnoco0eH ocyIIecTBIATh MOUCK, KpUTUYECKUIN aHATTU3 U CUHTE3
uH(}OpMaLUK, MPUMEHSISI CUCTEMHBIN OAXO JJIsl PEeIICHHUS
MMOCTABJICHHBIX 337434

Vi1 OcymiecTBasier mouck uHopManuu 00 OO0BEKTE, OMpeaeseT

JOCTOBEPHOCTh ~ MOJNY4YeHHOW  uHopMauuu,  (HOpPMHUPYET
I[EJIOCTHOE TpeJICTaBlIeHHne 00 O0OBEKTE, a TaKkKe O CYIIHOCTH U
TIOCIICJICTBUSAX €T0 (DYHKIIMOHUPOBAHUS

UE, Pemraer nocraBieHHbIe 3a7a4, UCXO U3 LEIOCTHOCTH O0BEKTA,

BBISIBJICHUSI ~ MEXaHU3MOB  €ro  (DYHKIMOHMpPOBAaHUA  H
MHOT0o00Opa3us CBsi3eil BO BHYTPEHHEH U BHEIIHEH cpejie 00beKTa

OIIK-1 CnocoOeH npuMeHATh 3HaHUe (PyH/IaMEHTAJIbHON MaTEMaTUKU U

€CTECTBEHHO-HAYYHBIX JUCUUIUIMH [IPU PELIEHUH 3a/1a4 B
00JIaCTH €CTECTBEHHBIX HAYK U MH)KCHEPHOW MPAKTUKE

1 (v
U5nk1 [Ipumensier 3HaHUS (QyHIAMEHTAJIbHOM MaTeMaTUKH TIPH

PCHICHUU IMTOCTABJICHHBIX 3a/1a4

2 v
U5 mK1 Bri6upaer ONTUMAaJIbHBIC METO/IbI dbyHIaMeHTaIbHON

MAaTCMATUKU IIPHU PCHICHUHN IMOCTABJICHHBIX 3a/1a4, B TOM YHCJIC B

npodeccuoHaabHol chepe.

3HaTh:

OCHOBBI MaT€MaTHYECKOT'0 aHAJIN3a, HEOOXOAUMbBIE JIJIsl PEUICHUS MPUKIIATHBIX
3azay,

OCHOBHBIE TOJIOKEHUS TEOPHUH MPEACIIOB U HEMPEPHIBHBIX (YHKIUN, TEOPUHU
YHUCJIOBBIX U (DYHKIIMOHANBHBIX PSAIOB, TEOPUU HHTETPAIOB, 3aBHUCSIIUX OT
nmapaMmeTpa, TEOPUU HESBHBIX (DYHKIMH M ee MPUIOKEHHWE K 3aJadaM Ha
YCIIOBHBIM IKCTPEMYM, TEOpUu OIS OCHOBHBIE TEOPEMBI
nudepeHIaTbHOr0 W UHTETPAIBHOTO HCUYUCIEHUS (YHKIUH OXHOTO U
HECKOJIBKUX TIEPEMEHHBIX;

OCHOBBI aHAJIM3a COBPEMEHHBIX MPHUKIAIHBIX 3a/a4.

YMers:

ONpENENATh BO3MOXXHOCTH MPUMEHEHHUS TEOPETUUYECKUX IMOJOKEHUN U
METOJ0B MaTEMaTUYECKOT0 aHAJIU3a JJI1 MOCTAHOBKH U PEIICHUS] KOHKPETHBIX
NPUKIAIHBIX 3a7a4; MPOU3BOJUTH OILEHKY KadyecTBa IMOJYYEHHBIX pPEIICHUN
NPUKIIAHBIX 33/1a4;

OCYIICCTBIISITh aHAIHM3 JAHHBIX, HEOOXOAMMBIX JUIsl PEIICHUS MOCTABICHHBIX
3a/1ay;

WCIIOJIb30BaTh AJITOPUTMUUYECKUE NPUEMBl PEIICHUS CTAaHJAPTHBIX 3aJad U
BbIPaOOTaTh CIOCOOHOCTh T€OMETPUUYECKOTO BUJICHUS (POpPMAIBHOTO amnmnapara
JUCLUUIUIMHBL C OJHOM CTOPOHBI U yMEHHE (opManu3oBaTh B TEPMHUHAX



JTUCIUTIIAHBI
IPYTOM.

Bnaners:

3aJladu TCOMCTPUYCCKOTO M AaHAJIMTHYCCKOI'O XapakKrepa C

» MeTojgaMu 0O0pabOTKM M aHalM3a JaHHBIX B COOTBETCTBHH C MOCTABICHHBIMH

3a7a4aMHu;

> MCTOAaAMH IMPHUMCHCHHUS COBPCMCHHOI'0O MAaTEMATHYCCKOIO HWHCTPYMCHTApPHA

JJIsL peIICHU 3a1a4,

» HaBBIKaMU INPUMCHCHUA COBPEMCHHOI'O MAaTEMATHYCCKOI'O HHCTPYMCHTApPUsA

JJIA pCIICHUA TITPUKIIAAHBIX 3a1a4.

4 O0beM IMCUUILIMHBI M BUbI Y4eOHO# padoThl

OO6mass TpyAOEMKOCTh JUCHMIUIMHBI COCTaBisieT 18 3adeTHBIX enuHul], 648

AKaICMHUYCCKUX YaCOB.

Bcero CemecTpsl
HanmenoBanue YACOR 1 5 3 4
OO6m1ast TpyI0€MKOCTh JUCITUTITUHBI 648 180 180 144 144
KonrakTHas pabora: 334 84,5 | 100,5 | 56,5 92,5
JIEKIIUA 146 42 40 28 36
PAKTUYECKUE 3aHATHUS 184 42 60 28 54
CEMUHAPBI - - -
n1abopaTtopHbIe pabOTHI - - -
KypCcOBOM IIPoeKT (pabora) - - -
CamocrosiTenbHast paboTa CTy/IeHTa 237 78 71 70 18
[TpomerxxyTouHas aTTecTaIus 81 18 9 18 36
KOHTaKTHas paboTa 4 0,5 0,5 0,5 2,5
caMocTosiTeIbHAasgs ~ paboTa  TO
MOATOTOBKE K 3aueTy ¢ ouenkout (1,2,3 77 17,5 8,5 17,5 33,5
ceMecTp), 3K3aMeny (4 cemectp)

5 Conep:kanue TUCHUIINHBI

5.1 CoorHecenusi TeM (pa3fejioB) AJUCHMILVIMHBI U (GOpMHPYeMBbIX B HHUX

KOMIEeTeHIU I

Temsbl (pa3aensl) TUCITUTIIAHBI

KoanuecTBO YacoB

Komnerennun

YK-1

OIIK-1

OO6pa3oBarteibHBIC
TEXHOJIOTHU

OueHoYHbIE
CpeacTBa
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Tema 1. BBoHbBIE BOITPOCHI aHAIINM3a 8 I13, Vv, P3
CPC
JI, 113,
Tema 2. Ilpenen nocneaoBaTENbHOCTH 24 + + CPC Vv, P3
Tema 3. [Ipenen ¢pyHkuun 26 + + Héll)_[ C3 * Y, P3
JI, 113,
Tema 4. HenpepbIiBHOCTB QyHKIIUU 26 + + CPC VY, P3
JI, 113,
Tewma 5. IlpousBoanas u nuddepeHmman. 26 + + CPC VY, P3
. JI, 113,
Tewma 6. [IprtoxeHust TPOU3BOTHOM 26 + + CPC VY, P3
. JIL 113,
Tema 7. HeonpeneneHHbI HHTETPAT 26 + + CPC VY, P3
. JIL 113,
Tewma 8. OnpeneneHHbIN HHTETPAT 26 + + CPC VY, P3
Tema 9. [IpriioxkeHus ONpeeIEHHOTO 2% + + JIL 113, V. P3
WHTErpaia CPC
JIL 113,
Tema 10. HecoOcTBeHHBIE HHTETPAIIBI 26 + + CPC VY, P3
Tema 11. YucnoBsie psiabl 30 + + Hélglg > Y, P3
JIL 113,
Tema 12. OyHKIIMOHATBHBIE PSIAbI 30 + + CPC VY, P3
JIL 113,
Tewma 13. CreneHnbie psiibl 33 + + CPC VY, P3
JIL 113,
Tewma 14. Psaget Oypne 30 + + CPC VY, P3
Tema 15. HOH;{“TI/Ie (GYHKIIUHA HECKOJIBKUX 24 + + JIL 113, V. P3
MIEPEMEHHBIX, €€ MpeJe] U HEMPEPHIBHOCTD. CPC
Tema 16. IlpousBoaubie u nuddepeHanb
(GYHKITUH HECKOTBKUX TIEPEMEHHBIX. 113
[Tpunoxenus auddepeHmaILHOTO 36 + + éP C’ VY, P3

UCUYUCTIEHUS (PYHKIIMH HECKOJIBKUX
MIEPEMEHHBIX.
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Tema 17.KpaTHble HUHTETpAJIBI. 36 + + Héll)_[ g > Y, P3
. JIL 113,
Tema 18. KpuBonMHENHbBIE HHTETPAJIBI. 20 + + CPC VY, P3
JIL 113,
Tema 19. IIoBepXHOCTHBIE HHTETPAJIBI. 22 + + CPC VY, P3
Tema 20. CkansipHoe nosne. BekropHoe 29 + + JL 113, V. P3
110JIE ¥ IOTOK BEKTOPHOTO TOJISI. CPC
Tema 21. JIluBepreHuus u UUPKyIALUAS 29 + JIL 113, V. P3
BEKTOPHOTO MOJISI. CPC
Tewma 22.ITorennmansHoe nojie. OCHOBHBIE
JIL 113,
oTiepariii BEKTOPHOT'O aHAIN3a B 22 + CPC VY, P3
KPUBOJIMHEWHBIX KOOPAUHATAX.
Bcero o qucuuniuge 567
IIpomexyTouHas aTTecTalus 81
HUtoro no nucuumiiniae 648

JI — nexuus, 113 — mpaxrtuueckoe 3anarue, CPC — camoctostensHas padoTa
ctynenta, BK — BxonHoi KoHTposib, P3 — pa3HOypoBHEBbIE 3a/laHusi, Y — YCTHBIM

OTIpoC.

5.2. Tembl (pa3aenbl) AMCHUNIMHBI M BUIbI 3aHATHI

HaumenoBaHue TeMbl (pa3nena) 1lmlclalcre! kp Bcero
JUCITUTUTMHBI 4acoB
1 cemectp
Tema 1. BBogHbIE BOIPOCHI aHAIIN3a 2 | 2 - | - 4 - 8
Tewma 2. [Ipenen nociaeqoBaTeIbHOCTH 6| 6 - | - 12 - 24
Tewma 3. [Ipenen dbynkiun 6| 6 - | - 14 - 26
Tema 4. HemmpepbIiBHOCTS hyHKIIUN 6| 6 - | - 14 - 26
Tewma 5. [IpousBoanas n nuddepeniman 8 | 8 - | - 10 - 26
Tewma 6. [Ipusioxenust npou3BOAHOM 6| 6 - | - 14 - 26
Tema 7. HeonpeneneHHbI HHTETPa 8 | 8 - | - 10 - 26
Bcero 3a cemectp 1 42 | 42 78 162
IIpomexyTouHas aTTecTanus 18
Wroro 3a cemectp 1 180
2 ceMmecTp
Tema 8. OnpeesieHHbII HHTErpal 6|10 -] -]10] - 26




Tema 9. [IpuiioxeHus onpeeIeHHOTo 6 | 10 10 26

WHTerpaja

Tema 10. HecoOcTBEeHHBIE MHTETPAJIBI 6 8 12 26

Tema 11. YucnoBsle psiabl 8 | 10 12 30

Tema 12. @yHKIIMOHATIBHBIE PSJIbI 8 | 10 12 30

Tema 13. CreneHHbIe psijibl 6 | 12 15 33

Bcero 3a cemectp 2 40 | 60 71 171

[IpoMesxkyTouHas arTecTanus 9

Htoro 3a cemectp 2 180
3 cemecTp

Tema 14. Psasl Oypbe 6| 6 18 30

Tema 15. Tlonsatue QyHKIMHN HECKOIBKUX

MIEPEMEHHBIX, €€ IPEAEN U 6| 6 12 24

HENPEPBIBHOCTD.

Tewma 16. IIponszBoaHbIE U

muddepennmanbl GyHKIMNT HECKOIBKUX

nepeMeHHbIX. [Ipunoxxenus 8| 8 20 36

g depeHnaIbHOr0 HCUUCICHUS

(YHKIIMHA HECKOJIBKUX MEPEMEHHBIX.

Tema 17.KpaTHbie HHTETpAJIbI 8 | 8 20 36

Bcero 3a cemectp 3 28 | 28 70 126

[IpoMeskyTouHas arrecTanus 18

Utoro 3a cemectp 3 144
4 cemecTp

Tema 18. KpuBonuHeliHbIe HHTETPabI. 8 | 10 2 20

. Tema 19. TloBepXHOCTHBIE HHTETPAJIBI. 8 | 10 4 22

Tema 20. Ckansipnoe nose. BekropHoe 8 | 10 4 29

T10JI€ ¥ TIOTOK BEKTOPHOTO TOJISL.

Tema 21. IluBepreHuust ¥ HAPKYJISIIUS 6 | 12 4 29

BEKTOPHOTO MOJIsl.

Tema 22.IToTeHIManbHOE MOJIE. OCHOBHBIE

orepaly BEKTOPHOT'O aHaIn3a B 6 | 12 4 22

KPUBOJIMHEHHBIX KOOPIUHATAX.

Bcero 3a cemectp 4 36 | 54 18 108

IIpomexyTouHas aTTecTanus 36

Uroro 3a cemectp 4 144

HUtoro no nucuuminie 648

JI — mekmus, I13 — mpaktudeckoe 3ansarue, CPC — camocrosTenbHas padota
crynenta, C — cemunap, JIP — mabGoparopnas pabora, KP — kypcoBas pabora

(IpoeKT).

5.3 Conepxxanue pa3aesioB JUCHUTTHHBI

Tema 1. BBoaHbIe BONIPOCHI aHAIHU3A




ITonatue MHOxecTBa. MHuoxecTtBo R. Ilpocreiiiine 4YuCIOBBIE MHOXKECTBA.
I'panunbl 4ucnoBbIX MHOXKeCTB. OtToOpaxxeHue MHOKecTB. MHbekuus, Ouekuwus,
cropbekuus. QyHkuuu. Tunsl GyHKIMIMA.

Tema 2. IIpeaes noc/ie10BaTeJIbHOCTH

[lonsiTHE  YMCIOBOM  MOCIHEAOBATEIBHOCTH MW  ONEpallMM  HaJl  HUMH.
OrpaHudeHHbIE U HEOTPAHUYEHHBIE IOCJIEIOBATENBHOCTH. BECKOHEUHO Malyble U
OeCcKOHEYHO OoJplIMe TocieqoBaTebHOCTU. (OCHOBHBIE CBOICTBA OECKOHEYHO
MaJIbIX MOCJIE0BaTENIbHOCTEN. CXoAsmmecs MOCIeN0BaTENBHOCTH U UX OCHOBHBIE
CBOMCTBA. [IpenenbHbI epeEXo. B HEPaBEHCTBAX. MOHOTOHHBIE
NIOCJIEIOBATENIBHOCTH: ONPEIEIICHUE U MPU3HAK UX CXOAUMOCTHU. YHcIo e.

Hexoropsie CBOWCTBA MIPOU3BOJIBHBIX IIOCJIEIOBATEIILHOCTEN.
IloanociienoBaTeIbHOCTH YUCJIOBBIX TMOCIEnOBaTeNbHOCTEN. [IpenenpHble TOYKH
NOCJIEIOBATENIBHOCTH M HUX CYIIECTBOBAHUE y OIPAHMYEHHOM MOCIEI0BATEIBbHOCTH.
Boigenenne — cxopsiueiicss  mojamnocienoBaTenbHocTH  (mpuHIMN  bonbiano-
Beitepmitpacca). HeoOGxomumoe ©M JOCTAaTOYHOE  YCJIOBHSL  CXOJUMOCTH
1ocJIe10BaTeNIbHOCTH (KpuTepuilt Kommn).

Tema 3. Ilpenen pyHkunu

[TonsiTue npenena GyHKIMKM B TOUKE Ha s3bIKE MocienoBarenbHocTy (1o ['efine
u Komm). Opnoctoponnue mnpenensl. Ilpenen QyHkimu Ha OECKOHEUYHOCTH.
Apudmernyeckre onepanuu Haja PyHKIUIMU, UMEIOIUMHU MPEAeIL.

Omnpenencuue npesena GyHKIUN Ha s3bike «£-5» (mo Komm). Heobxonumoe n
JI0OCTaTOYHOE YCIIOBHE CYIIECTBOBaHUA mpenena ¢yHkiuu (kputepuit Kormm).
EnuncrBennocts mnpenena. JlokalbHas OrpaHUYEHHOCTh (DYHKIMHM, WMEIOLEH
npenen. [IpenenpHbiii mepexo B HEPaBEeHCTBAX. 3HAK (PYHKIIMHU U 3HAK MpeJerna.

CpaBHeHne OECKOHEYHO MaJibIX M OeckoHewHOo Oomnbpimux (yHkimil. [Ipegen
MOHOTOHHOU ¢yHknuu. Ilpenen croxHol ¢yHKIHH. 3amMedaTebHBIC IPEACITbI
aHau3a.

Tema 4. HenpepbIBHOCTH QyHKIIMH

[Tonsitue HenmpepbiBHOCTH GYHKIMUA B Touke. OmnpejeneHne HENpepbIBHOCTU
dbyHKIIMU Ha s3bIKe «£-0» (o Komm), Ha s3bike mocneaoBarenbHOCTel (1o [efine),
pa3HOCTHasi (opMa YCIOBHUS HEMPEPHIBHOCTH. ApHPMETHYECKHE Olepaluud Hajl
HenpepbIBHBIMU (QyHKIHsIMU. OTHOCTOPOHHSISI HEMPEPHIBHOCTh W KIAcCU(DUKAIUS
ToueK paspbiBa. KycouHo-HenpephIBHBIE (PYHKITUH.

Hekoroprie cBoiictBa MOHOTOHHBIX (pyHKIMH. [loHsTHe 0oOpaTHOUW (QyHKIHH.
MoHoTOHHBIE PYHKITH, IMEIOIIIE 00paTHY0. HenmpephIBHOCTD CI0KHOMN () YHKITHH.

Teopema 00 ycTOoWYMBOCTH 3HaKa HempepbiBHOW ¢yHKIuu. [Ipoxoxmenue
HEMPEPhIBHON (PYHKIIMU Yepe3 HyJIb MPU CMEHE 3HAKOB H depe3 Jro0oe
MPOMEXKYTOUHOE 3HaueHne. OrpaHUYEeHHOCTh (DYHKIMU, HENIPEPHIBHON HA CETMEHTE.
Teopembl Beiiepuitpacca o HenpepbIBHBIX QYHKIHUSX.

Tema S. IIpousBoanas u nuddepenuna



[lonsTue npousBogHON (QyHKIMU B TOouke. PDuznueckas U TeOMETpUYECKas
3a/layd, NPUBOASAIIME K TOHATHUIO MPOU3BOAHOW. OJHOCTOPOHHHE MPOU3BOJHBIE.
[lonsiTue mnpousBonHON BekTopHOW (yHkuu. Ilonarue nuddepenunpyemoctu
¢yHkuuun B Touke. CBs3b MexAy AUP(EepeHUUpPYyEeMOCTbIO M HENPEPHIBHOCTHIO
¢ynkuuu. [oustue nuddepennmana GyHkuuu.

[IpaBuna nuddepenumpoBanud. [IpousBognas oOpatHoW (yHkuuu. [IpaBuio
muddepeHurpoBaHus  ciaokHOM  GyHKuMu. Jlorapupmuueckas POU3BOJHAS.
Boruncienne npou3BOAHBIX NAPAMETPUUECKUX U HESBHBIX (PYHKIUH.

WNuBapuantHocTh QopMmbl nepBoro auddepenuunana. dopmysiasl U mOpaBuiia
BbIuKcIeHUs qudpepeHnnanos.

[IpousBoanbie U AudhepeHuanbl BEICIIUX MOPSIKOB.

Tema 6. Ilpusto:keHunst NPOU3BOAHOM

I'eomerpuueckuii cmbicn mnpous3BogHOM. KacatenbHas k kpuBou. Teopemsl
®epma, Pomns, Jlarpanxa u Komwu. IlpaBuno Jlonurtana. Popmyna Teinopa.
®dopmyna Maknopena. Paznuunsie ¢popmbl octarouHoro wieHa (B ¢hopme Jlarpanka
u Komn). Paznoxenue sneMeHTapHbix GyHKIui o hopmyie Teitnopa.

[Tpu3Haku mocTOSHCTBA, BO3pacTaHus U yObiBaHus GyHKIMU. OThICKaHUE TOYCK
BO3MOXHOT'0 3KcTpemyma. llepBoe M BTOpOE MOCTATOUYHBIE YCIOBHUSI SKCTPEMYMa.
OO6m1as cxeMa OTBICKaHUSI DKCTPEMYMOB.

Brimykiocts rpaduka GyHKUIMU U ee npusHaku. OnpeeneHnue TOUYKH neperuoa.
HeobOxonumoe ycnoBue neperuda. [lepBoe u BTOpoe JOCTaTOYHBIE YCIOBUS TOYKHU
neperuoda.

AcumnToTsl rpaduka GyHKIUH.

Cxema uccrnenoBanus rpapuka QyHKIIHH.

OTbICKaHHE MaKCHMMaJIbHOTO M MHUHHUMAJIBHOTO 3HadeHuW ¢GyHkmuu. KpaeBoi
KCTPEMYM.

Tema 7. HeonpenesieHHbIM HHTErpaJl

[TonsiTue mepBooOpa3Ho GyHKIMH U HeompeaeaeHHoro nurerpaina. OCHOBHbBIE
CBOICTBAa HEOMpENEICHHOr0 WHTerpaia. Tabimuia OCHOBHBIX HEOMPEIEICHHBIX
HMHTETPAJIOB.

OcCHOBHbBIE METOJIbI MHTErpUpoBaHuA. MHTerpupoBanue 3amMeHOl NMEepeMEHHON
(moncranoBKo# ). THTErpupOBaHUE MO YaACTSIM.

HNuterpupoBanue IpOOHO-palMOHATbHBIX b yHKIUH. YHuBepcaibHas
nojcTanoBka. VHTerpupoBaHue HEKOTOPHIX THUIIOB TPUTOHOMETPUUECKUX (HYHKIIHMA.
HekoTropeie uHTETpaIbl OT HPPAITUOHATBHBIX (DYHKITUH.

Tema 8. OnpeneseHHbIN HHTETPAJ

WNuterpanbubie cymmbl Pumana. Hurterpupyemocts. [loHATHEe BepxHEd u
HmxkHel cymm JlapOy m mx cBoiictBa. HeoOxommmMoe W TOCTATOYHOE YCIOBUE
WHTETPUPYEMOCTH.

Hekotopeie kiaccel wuHTerpupyembix (GyHKiuid. CBONUCTBO paBHOMEPHOM
HenpephBHOCTU PyHKIMU. HTErprpyeMocTh HEMPEPHIBHBIX (PYHKIIUM U HEKOTOPBIX
pa3pbIBHBIX QyHKIMH. UHTErpupyeMoCcTh MOHOTOHHBIX OTPAHUYEHHBIX () YHKIIUH.



OcCHOBHBIE CBOMCTBa ONPEEICHHOI0 MHTETpaja, BhIpaXKaeMble paBEeHCTBAMU U
HEpaBEHCTBAMHU.

Ouenku uHTErpanoB. TeopeMbl O CpeHEM 3HAYCHUH.

CymectBoBaHue MepBOOOpa3HOM [isi HenpepblBHOM (PyHKIMU. OcCHOBHas
(opMyna HMHTErpaJIbHOIO HCYMCIEHHUSA. 3aMeHa IE€PEMEHHOM IoJ 3HAKOM
OIpEJIENICHHOr0 UHTerpana. GopMyiia UHTETPUPOBAHUS 110 YACTSAM.

Tema 9. IlpuitoskeHus1 onpeeIeHHOr0 HHTErpaJia

ITonatue mockou xpusou. Ilapamerpuueckoe 3amanue xpusoil. IlonsThe
IIPOCTPAHCTBEHHOU KpUBOM. {mnHa 1yru KpuBor. @OpMyIibl 1JIsl BBIYUCICHUS JJIMHbI
nyru kpuBoil. Juddepenuuan gyru.

IToHsATHE KBaApUPYEMOCTH IUIOCKOM KpUBOW. Ilnomanes kBagpupyeMon ioCKou
¢urypsl. [1nomaas KpUBONMHEIHON Tpaneuuy.

[lonstue xyOupyemoctu u oObema. Briuucienue oObeMOB Ten W IUIOLIAAEH
OBEPXHOCTH BpalleHusi. PaboTa nepeMeHHOMN CUIIbI.

Tema 10. HecoOcTBeHHbIE HHTETPAJIbI

[loHsiTue HECOOCTBEHHOTrO WHTErpana IMepBoro pojaa (Mo OECKOHEYHOMY
npoMexyTky). Kpurepuit Komm cxogumMocTH HeCOOCTBEHHOTO WHTErpaia MepBOTO
poaa. JloctaTouHble IPU3HAKU CXOJAUMOCTH.

AOconoTHas W yCIOBHAs  CXOAMMOCTb  HECOOCTBEHHBIX  HHTETPAJIOB.
HecoOctBeHHblii  wHTErpajs BTOPOro poja (OT HEOrpaHMYEeHHOW (YHKINH).
Kpurepuit Komm.

['maBHOE 3HaueHNE HECOOCTBEHHOTO MHTETpaIa.

Tema 11. UucnoBbie psiabl

IlonsiTue uymcnoBoro psna. Pan u ero vactuuHas cymma. Cxopasuuecs u
pacxomsimuecs psapl. Kpurepuit Komm cxonumMoctu pana. J[Ba CBOWCTBA, CBI3aHHBIE
CO CXOAUMOCTBIO pAA.

Paner ¢ monoxutenbHbIMU uiieHaMd. HeoOxoauMoe M JOCTaTOYHOE YCIOBHE
CXOJMMOCTH Psifia C MOJOKUTEIbHBIMU ujieHaMu. [Ipu3Haku cpaBHeHus. lIpuzHaku
Hamnambepa u Komm. Muaterpansubrit npusHak Komu. [Tpusnak Paate.

AOCOIIOTHO U YCIIOBHO cxojsmuecs psaasl. O mepecTaHOBKE YICHOB aOCOTIOTHO
Y YCIOBHO CXOSIINUXCS PSAIOB.

ApudmeTnyeckre onepanuy HaJl CXOISIAMHUCS PSTaAMHU.

[Tpu3Haky CXOOUMOCTH TPOM3BOJBHBIX psinoB. [Ipusnak JleOnuma. IlpuszHak
Hupuxne-AGens.

Tema 12. @yHKIHOHAJIbHBIE PSAbI

[TorsiTne GyHKIMOHAIBHOW TOCIEIOBATEIPHOCTH U (DYHKIIMOHAJIBHOTO PAJaA.
CxomumocTh (PYyHKIMOHANbHOM mocnenoBarenbHOCTU. [loHsTHE paBHOMEpHOMU
CXOIMMOCTH. J{0CTaTOYHBIE NPU3HAKA PABHOMEPHOU CXOJIUMOCTH.

[lounenHoe wuHTerpupoBanue u auddepeHuupoBanre (yHKIMOHAIBHBIX
MOCJIEIOBATENBHOCTEN U PSIAOB. CXOAMMOCTD B CPEAHEM.

PaBHOMEpHAast HENPEPBIBHOCTD MOCIEA0BATENBHOCTU (PYHKIIUH.
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Tema 13. CreneHHble psiabl

CreneHHOM psig W 00JacTh €ro CcXoguMocTH. HemnpeprIBHOCTb CYMMBbI
creneHHoro psaa. [lowienHoe uHTerpupoBanue u AupHepeHIupOBAHUE CTENIEHHOT O
psana.

Paznoxenne (¢yHkuuM B CcTeNEeHHOM psa. PasnoxkeHue  HEKOTOPBIX
arieMeHTapHbIX QyHKIMi B psia Teinopa.

Tema 14. Psaab1t @ypbe

[lepuonnueckue pynkuuu. Onpenenenne Kod3GPUIUEHTOB MO MeToay Duiepa-
Dypse.

Paznoxenune ¢yukiuit B psag dypse. Ciyyail Henepuoanueckou (yHKIHH.
Crnydaii mpOU3BOJBHOTO MPOMEXYTKA. PaznojkeHus: 4eTHOW M HEYETHOM (PYHKIUU
(TOJIBKO IO KOCHHYCAM MJIU TOJIBKO 110 CUHYCaM).

Wnrerpan dupuxne. Kommnekcuas ¢popma psgo Oypne. ConpsskeHHBIN pl.

Tema 15. Ilonsitue (QYHKIUM HECKOJIBLKHUX IepeMEHHBIX, €€ Tmpeaea W
HeINPEePbIBHOCTD.

[TonssiTue 0  QyHIZAMEHTATBHBIX  3aBUCHUMOCTSX  MEXKIY  HECKOJBKUMH
nepeMeHHbIMU BenmnurHaMu. [loHaTHE QYHKITUN N IEpEeMEHHBIX.

[lonsiTue npenena GyHKIMNA HECKOJIBKUX TEPEMEHHBIX.

Omnpenenenne HEMPEPHIBHOCTH (QYHKIUHU HECKOJBKUX MepeMeHHbIX. OCHOBHbBIE
cBoOiicTBa. ApudMeTniecKue ornepalruu HaJl HeMPEPbIBHBIMU () YHKIIUSIMH.

Tema 16 IlpousBoanbie u guddepenHnuanbl QYHKIUHIA HECKOIbKHX
nepeMeHHbIX. [Ipunoxkenus aud@epeHUNATBHOI0 HCYUCICHUA (YHKIUHU
HECKOJIbKHUX MepeMeHHbIX.

HuddepennmpyeMocTs  GYHKIIMH  HECKOJIBKMX  TEpEeMEHHBIX. YacTHbIC
npousBojHble. Teopema 0 HE3aBUCHUMOCTH OT mopsaka auddepeHnnpoBaHus.
Hudbdepennman, ero npumeneHue. JuddepeHupoBaHue CI0KHOW (QYHKIIHUH.
HNuBapuantHoCcTh QopMbl iepBoro auddepeniuana. ubdepenurpoBanie HeSIBHBIX
dynkiuu YactHble Mpon3BOHbBIE U TU(GEPEHITHATBI BBICIINX MOPSIKOB.

[IpownsBoaHas no HampasieHuto. ['paguent. KacarenbHas mIOCKOCTh U HOPMAJIb
Kk moBepxHocTH. Dopmyna Teinopa nias GYyHKIMA HECKOJBKHUX IEPEMEHHBIX.
bununeiinas u kBagpatuuyHas Gopmbl. OrmpenesneHne JTOKATBHOTO 3KCTpEeMyMa.
Heobxonumoe u 10CTaTOYHOE YCIOBUS JIOKATBHOTO dKcTpemyMa. Ciaydyait QyHKIUN
IBYyX TepeMeHHbIX. [loHSATHE YyCIIOBHOTO J3KCTpeMyMa. MeToj HeompeneaeHHBIX
MHOXkUTeNeH Jlarpanxka. JlocTaTouHbIe yCIOBUS.

Tema 17. KpaTHble HHTErpaJibl.

I'eomerpuueckas 3aqada, NPUBOJAIIAS K MOHSATHIO O JBOWHOM WHTErpase.
JIByMepHasi HHTErpasibHas cymma M ee npenei. OnpeneneHne IBOMHOI0 UHTerpania.
VYcnoBus ero cymiecroBanus. CBOKMCTBA JBOMHOTO WHTErpana. Teopema o cpeHEM
JJI ABOMHOTO MHTErpala.
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Beruncnenne IBOMHOTO MHTErpajia B MPSMOYTOJIbHBIX KoopAauHaTax. CBeneHue
JBOMHOTO HMHTETpaja K MOBTOPHOMY. 3aMEHA NEPEMEHHBIX B JABOMHOM HWHTErpaje.
Beruncnenue 1BOMHOIO UHTErpajia B IOJAPHBIX KOOpIUHATAX.

Qdusnyeckasd 3azaya, NOPUBOAAILAS K IOHATUIO O TPOMHOM MHTErpale.
TpexmepHast HHTETpaiabHasg cymMma u ee npezaen. Onpenenesue TpOHHOTO UHTErpaa.
VYcnoBus ero cymecrBoBanusi. CBOMCTBA TpOMHOrO MHTErpana. Teopema o cpenHeM
JJIL TPOMHOTO MHTETpAJIA.

Beluncnenue TpOMHOIO HHTErpajia B IPAMOYIOJIBHONM CHUCTEME KOOPAUHAT.
3amMeHa NepEMEHHBIX B TPOMHOM MHTErpaie. TpoWHOW MHTErpali B LHWJINHIPUYECKON
u chepuueckoit cucrtemax koopauHat. [IpuMeHeHue JBOWHOTO U TPOHHOTO
MHTETPaOB K PEIICHUI0 T€OMETPUUYECKUX U (PU3UUECKUX 3aad.

Tema 18. KpuBosimHeiiHble HHTErPAJIbI.

Onpenenenue  KpUBOJMHEWHOrO MHTErpasa mnepBoro poga. CBoiicTBa
KPUBOJIMHEMHOTO HMHTErpana. BbluKcCieHWEe KPUBOJIMHEWHOTO HHTErpajga IepBOTO
pola TpH TApaMETPUUYECKOM 3aJlaHWHM JIMHUW CBEJACHHEM K OOBIKHOBEHHOMY
omnpenesicHHOMY HHTerpany. OmnpeneneHue KpHBOJUHENHOTO HMHTErpajga BTOPOTO
pona. CBoiicTBa KpPUBOJIMHEWHOrO MHTErpajla BTOPOro poja. Beruncinenwue
KPUBOJIMHEMHOT O UHTETPAJIa BTOPOTO pojia MpHY MapamMeTpUIEeCKOM 3aJJaHUU KPUBOHA.

Boeluncnenvne miuomaneil ¢ MOMOIIBI KPUBOJIMHEWHBIX HHTErpayioB. CBA3b
MEX1y KPUBOJIMHEHBIMU UHTETPAIAMU OOOUX THIIOB.

YcnoBuss ~ HE3aBUCUMOCTM  KPHMBOJIMHEHHOTO  HMHTErpajla  OT  MYTH
uHTerpupoBanus. CBs3b ¢ BorpocoM 0 TouyHoM nuddepeniuane. [IpusHak TouHOTO
mubdepennumana. HMHrerpambl 1o 3aMKHyToMy KOHTYypy. ®opmyna ['puna.
Tpexmepnsbi ciiydai. [[puMeHeHnE KPUBOJIMHEMHBIX UHTETPAJIOB.

Tema 19. IloBepXHOCTHBIE HHTETPAJIBI.

OrnpeneneHue U CBOMCTBA MOBEPXHOCTHOI'O MHTETpaja nepsoro poja. CeaeHue
K OOBIKHOBEHHOMY JIBOMHOMY WHTETpay.

OrnpenenieHue W CBOMCTBA MOBEPXHOCTHOIO HMHTErpajia BToporo pojaa. Cssb
MEK]Ty TTIOBEPXHOCTHBIMHM MHTETpaJIaMH 000UX THIIOB.

dopmyiia I"aycca-OcTporpaackoro. dopmyna Crokca. YcnoBus
HE3aBUCHMOCTH KPUBOJIMHEWMHOTO MHTErpaia OT MyTH B TPEXMEPHOM IPOCTPAHCTBE.
[TpuMeHeHNE TOBEPXHOCTHBIX HHTETPAJIOB K PEIICHUIO (HU3UIECCKUX 3a/1ad.

Tema 20 CkansipHoe nose. BekTopHoe noJjie M NOTOK BEKTOPHOTIO MOJIS.

[TonaTue ckanspHoro noius. Jluaum u nmosepxHoctr ypoBHs. [IponsBoaHas mo
HampaBlieHHto. ['pagueHT ckansipHoro mnoJigs. (OCHOBHbIE CBOICTBa TIpaJHEHTA.
[IpaBuna BeIUKCIICHUS TPAJUCHTA.

[lonsitue BexkTOpHOTO TONs. Bektopubsie nuHuu. JuddepeHunanbHbie
yYpaBHEHUS BEKTOPHBIX JUHUN. [loHATHE MOTOKA BEKTOPHOrO 1ojs. CBOMCTBA MOTOKA
BEKTOpa Yepe3 NOBEPXHOCTb.
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Tema 21. JluBepreHuus ¥ UMPKYJIALMSA BEKTOPHOIO MOJIS.

[lonaTre nuBEepreHINy BEKTOPHOTO mouis. [IpaBuia BEIYHUCICHUS TUBEPTEHITUN.
TpyOuaroe (coneHounnanpHoOe) mnose. CBOMCTBA TPyOUATOrO MOJIS.

[lonatne UUPKYIAUUMU BekTopa. PoTtop (BUXpb) BEKTOPHOTO  TOJS.
WMuBapuaHTHOE OMpeaeneHue pOTOpHOro Tojs. PU3NYECKHl CMBICT POTOpa MOJS.
[IpaBuiia BBIUMCIEHUS POTOPA.

Tema 22 IloTeHuuaibHOE 10Ji€. OCHOBHbIE ONEePAIIMHA BEKTOPHOI0 aHAJIM3a
B KPUBOJIMHEHHBIX KOOPAUHATAX.

[loHsiTHE MOTEHIMAIBHOTO MOJsA. BplUKCIIeHME KPHUBOJWHEMHOTO MHTErpana B
NOTEHUMAIBHOM TMOJie. BpIUuKMCIeHHWE NOTEHIHAlIa B JEKApTOBBIX KOOPAMHATAX.
Omneparop I'amunieroHa. Oneparop Jlamnaca.

Huddepenunanbiable  ypaBHEHUST  BEKTOPHbIX  JuHUW. ['pagueHt B
OPTOTOHAJIBHBIX KOOpAMHATaX. POTOp B OPTOroHaJNbHBIX KOOpAWHATaX. JuBepreHuus
B OPTOrOHAJIBHBIX KOOpJAWHATAX.

5.4. IlpakTHyeckne 3aHATHS (CEMUHAPDI)

Homep Temsbl TemaTrnka NpaKTUYECKUX 3aHATUI TpynoeMKocTh
TACIATUTUHBI (ceMuHApOB) (gackr)
1 cemectp
1 [Ipaktueckoe 3ansitie 1. CUMBOJBHAs 3amKCh 2
MaTEMAaTHYECKUX YTBEPKIACHUMN
2 [IpakTtueckoe 3aHsitue 2-4.  BpruucieHue 6
npezena Nocjie10BaTeIbHOCTH
3 [IpakTrueckoe 3ansitue 5-7. [IpaBuna pacKpbITHS 6
HEONPEAECICHHOCTEM
4 [Ipaktuueckoe 3anarue 8-10. HccnenoaHue 6

GbyHKIMH HA HEMPEPHIBHOCTH

[Ipaktueckoe 3anstue 11-12. Beruncnenue
S MPOU3BOMHBIX M JU(G(GEPEHIINAIOB CIOXKHBIX, 4
SBHBIX, HESIBHBIX, APAMETPHUYECKUX (DYHKIMH

[Ipaktueckoe 3anstue 13-14. Beruncnenue

S MPOU3BOAHBIX W JU(PPEPEHINATIOB  BBICIIMX 4
TIOPSITKOB

6 [Ipaktnueckoe 3anatue 15-16. HccnenoBanue 4
GYHKIMH HA DKCTPEMYM H TEpErud

6 [Ipaktnueckoe  3anmsatne 17.  IloctpoeHue 2

rpaduKoB GyHKIHHA

[IpakTtnueckoe  3anatue 18,  Beruucienue

7 HEOIPEICIICHHOTO WHTETpalia METOJIOM 2
MOJICTAHOBKH U TI0 (DOpMYyJie MHTETPUPOBAHUS IO
JaCTIM

13



Homep Tembl TemaTHka IpaKTUYECKUX 3aHATUI TpymoemkocTh
JUCHHTUIAHBI (ceMuHapoOB) (4acsr)
[Ipaktnueckoe 3ansatue 19. HuTerpupoBanue 2
(GyHKIUH, collep KallluX KBaIpaTHBIM TpeXUJieH
[Ipaktnueckoe 3anmstue 20. HHTerpupoBaHue 2
7 palMOHAJIBLHBIX ApoOei
[Ipaktnueckoe 3anmstue 21. HuTErpupoBaHue
TPUTOHOMETPUUYECKUX (dyHKIUH. 9
HNuTterpupoBanrne HEKOTOPBIX HPPAMOHAIBHBIX
BBIPAKCHU .
Hroro 3a cemectp 1 42
2 ceMecTp
8 [Ipaktuueckoe 3anstue 1-3.  Beruucienue 6
OMPEJICTICHHOT0 UHTErpajia
8 [IpakTrueckoe 3aHATHE 4-5.BbIYKCIICHUE 4
onpeeIEHHOT0 UHTErpajia Mo YacTsIM.
[IpakTueckoe 3aHATHe 6-7. BpruncieHue
9 IJIOMIA/IeH TIJIOCKUX (UTyp, JIUHBI JYTH H 4
TUIONIAN TIOBEPXHOCTH
9 [IpakTueckoe 3anatue 8-9. Bpruncnenue 4
00BEMOB Tel
9 [Ipaktnueckoe  3ansatue  10.  dusmueckue 2
PWIOKEHHUS ONPEEIEHHOTO0 HHTETpasa
10 [IpakTudeckoe 3anstue 11-12. HecoOCTBEHHBIE 4
MHTErpaJibl IEPBOrO U BTOPOTO POJA.
10 [Ipaktueckoe 3anarue 13-14. HccnenoBaHue 4
HECOOCTBEHHBIX MHTETPAJIOB HAa CXOJIUMOCTh
[Ipaktuyeckoe  3anstue  15-16.  Ilpusnaku
11 CXOJIMMOCTH YUCTOBBIX pSI0B c 4
MOJIOKUTEIbHBIMU YJIE€HAMHU
11 [IpakTrueckoe 3aHATUE 17-109. 6
3HaKONEPEMEHHbBIE YUCITIOBBIE PSI/IbI
12 [Ipaktuueckoe 3amsatue 20-21. IlpusHaku 4
CXOAMMOCTH (PYHKITMOHAJIBHBIX PSJIOB.
12 [Ipaktnueckoe 3anstue 22-24.MccnepoBanue 6
(YHKITMOHAIBHBIX PSJIOB HA CXOIUMOCTD.
13 [Ipaktuueckoe 3amstre 25-27. OmpeneneHue 6
MHTEpBaJIa CXOJIMMOCTH CTENEHHBIX PSI/IOB
[Ipaktnueckoe 3amstue 28-30. Paznoxxenue
13 GyHKIMI B CTEmeHHBIE PIabl MO (QopMyIIe 6
Tenmopa
Htoro 3a 2 cemectp 60
3 cemectp
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Homep Temsl
JUCUUTUIAHBI

TeMaTuka NpakTUYECKUX 3aHATUN
(cemuHapoB)

TpyroeMKoCTb
(dacol)

14

[Ipaktuueckoe 3ansatrue 1-3. Paznoxenue B psn
®dypre 2n-nepuoanyeckux, 2l-meproanueckux,
YETHBIX,  HEUYETHBIX, U  HENEPUOJUYECCKUX
byHKIMI

15

[Ipaktuueckoe 3anstue 4. O0MacTh ONpeaeaeHus
(YHKIIMU HECKOJIBKUX EPEMEHHBIX.

15

[Ipaktueckoe  3amarne 5-6. llpemen wu
HEIPEPBIBHOCTh byHKUMN HECKOJIBKUX
NEPEMEHHBIX.

16

[IpakTyeckoe 3aHsiTHEe 7-8. TPOU3BOJHBIE U
nuddepeHmanbl byHKIIIHN HECKOJIBKUX
NIEPEMEHHBIX.

16

[Ipaktnueckoe 3anarue 9-10. npunoxeHUs
nuddepeHanTbHOr0  UCYUCIHCHUS  (QYHKIIUU
HECKOJIbKHUX MEPEMEHHBIX.

17

[Ipaktueckoe 3ansatue 11-12. Beruucinenue
JIBOMHBIX MHTETPAJIOB B IEKAPTOBBIX U MOJISIPHBIX
KOOpJMHATax.

17

[Ipaktuueckoe 3ansatue 13-14. Beruucienue
TPOMHBIX MHTETPAJIOB B JIEKAPTOBBIX, MOJISIPHBIX
U chepruuecKuX KOOpJAMHATAX.

Hroro 3a 3 cemecTp

28

4 cemecTp

18

[Ipaktueckoe 3ansitue 1-2.  Beruucienue
KPUBOJIMHEHHBIX HHTETPAJIIOB MEPBOTO U BTOPOTO

pona.

18

[Ipaktrdyeckoe 3anarue 3-5. Beruumcienue
Iomaaed ¢  HOMOUIBIO  KPUBOJMHEMHBIX
uHTerpanoB. popmyna ['puna.

19

[IpakTrueckoe 3aHATHE 6-7.BBIUKCIICHUE
IIOBEPXHOCTHBIX MHTETPAIIOB MEPBOIO U BTOPOTO

poja.

19

[Ipaktnueckoe  3amstme  8-10.  Dopmyna
Octporpazackoro-I'aycca. ®opmyna CTokca.

20

[Ipaktueckoe 3anstue 11-12. CkansipHoe mouie.
I'pagueHt  ckamsgpHOro  MOJIS. CaoiicTBa
rpajJiieHTa.

20

[Ipaktnueckoe 3anstue 13-15. BexropHoe mnore.
[Torok BexktopHOro mnossa. IIOTOK BEKTOPHBIX
JIMHHUM 4epe3 MOBEPXHOCTD.

21

[Ipaktnueckoe 3ansarue 16-18. JluBepreHuus
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Homep Tembl TemaTHka IpaKTUYECKUX 3aHATUI TpymoemkocTh
JUCHHTUIAHBI (ceMuHapoOB) (4acsr)
BEeKTOpHOro noJjsi. Tpybuaroe nose.
[Ipaktnueckoe 3amsatue 19-21. [upkymanus
21 BeKTOpa. POTOp BEKTOpHOrO mojst. DusrnyecKuii 6
CMBICII POTOPA.
[IpakTueckoe 3anstue 22-24.IloTeHumanbHOE
22 nmone.  Omepatop  T'ammmsToHa.  Omnepartop 6
Jlannaca.
[IpakTruueckoe 3aHATHE 25-21.
22 JuddepeHianbHple  YpaBHEHUS — BEKTOPHBIX 6
JIMHUMU.
Hroro 3a 4 cemectp 54
Hroro no pucuuruinae 184

5.5 JlabopaTOpHBI NPAKTUKYM

JIaGopaTopHBIi MPAKTUKYM Y4EOHBIM IIJIAHOM HE MPETyCMOTPEH.

5.6 CamocTosiTeJibHAsI padoTa

Howmep Tembr . TpynoemMkocTb
Bunbr camoctosiTenbHOM paboThI
JTUACIUATUTNHBI (gackr)
1 cemectp
1.A3yuenue TEOPETUUYECKOTO Marepuala
«IlonsTue MHOECTBA. MHOXk€eCTBO R.

1 Oynkiuu.»[ 1,3,5] 4
2. lTlogrotoBka K YCTHOMY ONpOCY H
Pa3HOYPOBHEBBIM 33JJaHUSIM.
1.N3yueHnune TEOPETUYECKOTO Marepuana
«lToHATHE 4YMCIOBOW MOCIEAOBATEIBHOCTH W
omnepalnuu HajJ HUMHU M3ydeHue TeopeTHYecKoro

2 matepuana. [lonstue mpenena dyHxiuu»[1,2,3, 12
6]

2. lIlogroroBka K YCTHOMY OHOpOCY H
Pa3HOYPOBHEBBIM 3aJJAHUSIM.

1.N3y4yenune TEOPETUYECKOTO Marepuana
«lTonsTue npenena GyHKIMU B TOUKE HA SI3BIKE
IIOCJIEIOBATEIILHOCTH (o I'eline 51

3 Kommn).»[1,2,3,5,7] 14
2. llogroroBka K YCTHOMY ONOpOCY H

Pa3sHOYPOBHEBBIM 331aHUSM.
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Howmep Tembr
JACITUTIIMHBI

Bunsl camoctosiTenbHON paboThI

TpyroeMKoCTb
(dacsl)

1.13yuenue TEOPETUYECKOTO MaTtepuaa
«IlonaTe HempepbIBHOCTH (YHKLIHMHU B TOYKE.
Onpenenenue HENpPEpbIBHOCTH (PYHKUMU Ha
sa3pike  «e-0» (mo  Komm), Ha  s3bIKe
nocienoBaTenbHocTed (o I'eiine), pa3zHocTHas
dbopma ycroBust HEMPEPHIBHOCTH.»[2,3,5,6,9]

2. lTloarotoBka K YCTHOMY OOpOCy H
Pa3HOYPOBHEBBIM 3aJIaHUSIM.

14

1.M3yuenue TEOPETUYECKOIO Marepuania
«Ilonatue mnpou3BOJHON (QYHKIMM B TOYKE.
@dusnyeckas U IeOMETpUYECKas  3aJauu,
OpUBOASAIIME K  NOHATHIO  NPOWU3BOJHOM.
OnHOCTOpOHHME IPOU3BO/IHBIE. [Tonsitue
pOU3BOJHOM BekTOpHOW (yHkumuu. [loHsTHE
nudGepeHITpyeMoCTH byHKIIUN B
Touke.»[2,5,9,10]

2. TloarotoBka K  YCTHOMY
Pa3HOYPOBHEBBIM 3a1aHUSIM.

onpocy u

10

1.3yueHue TeopeTHYecKoro Mmarepuana

«I'eomeTpuyeckuii CMBICJI MIPOU3BOJHOM.
Kacarenbnas k kpuBout. Teopembr depma, Posws,
Jlarpamxxa wu Komm. IlpaBwio Jlomurans.
®opmyna Teinopa.»[1,5,8.9]
2. IlogrotroBka K  YCTHOMY
Pa3HOYPOBHEBBIM 3aJJaHUSIM.

omnpocy u

14

1.3yuenue TEOPETUUECKOTO
«ITonsiTne epBOOOpa3HOM byHKIUH U
HEONPEIECIICHHOTO WHTErpaa. OcHOBHbIE
CBOICTBa HEOMpEEICHHOT0 nHTerpana. Tabmuma
OCHOBHBIX  HEOMNPENEIECHHBIX HWHTErpaioB.»|2,
5,9]

2. TloarotoBka K  YCTHOMY
Pa3HOYPOBHEBBIM 3aJIaHUSIM.

MaTepuaa

ornpocy H

10

Nroro 3a cemectp 1

78

2 ceMmecTp

1.N3y4yenune TEOPETUYECKOTO Marepuana
«HTerpanbHbie CYMMBI Pumana.
HNuterpupyemocts. [loHATHE BEpXHENW M HUKHEU
cymm JlapOy u ux cBoiictBa. HeoOxoaumoe u
JIOCTATOYHOE yCJIOBHE
uHTerpupyeMoctu.»| 1,2,5,6,8]

10

17




Homep tembl
JUCUUIUIAHBI

Bunsl camoctosiTenbHON paboThI

TpyroeMKoCTb
(dacsl)

2. IloaroroBka K yCTHOMY ONpOCY U
Pa3HOYPOBHEBBIM 3aJIaHUSIM.

1.A3yuenue TEOPETUYECKOIO Marepuaia
«Ilonsatue mmockon kpusou. I[lapamerpuueckoe
3agaHue Kpusoi. IloHsaTHE NIPOCTpPaHCTBEHHOU
KpuBou. JlnmmHa nyru kKpuson. DopMmynbl i
BBIYMCIICHUS JUTUHBI IyTU KPHBOM.
HNuddepenuuan ayru.»[2,5,6,8,9,10]

2. IToaroroBka K yCTHOMY ONIPOCY U
Pa3sHOYPOBHEBBIM 3a/1aHUSIM.

10

10

1.M3yueHure TeopeTuyecKoro Marepmaa
«IToHATHE HECOOCTBEHHOTO UHTETpaJla MEPBOTO
poaa (Mo 6€CKOHEUHOMY MTPOMEKYTKY).
Kpurepunit Ko cxonumoctu HecoOOCTBEHHOTO
WHTErpaja nepBoro poaa.»[2,5,7,9]

2. IloaroroBka K YCTHOMY OIIPOCY U
Pa3HOYPOBHEBBIM 33JJaHUSIM.

12

11

1.M3yuenue TEOPETUUYECKOTO Marepuasa
«ITonsTue uncnoBoro psaa. Psag u ero yactuuHas
cymma. Cxopsiumecs W pacxoAsLIuMecs psJbl.
Kpurepuit Kommu cxomumoctn psapa. [Ba
CBOMCTBa,  CBSI3aHHBIE  CO  CXOAUMOCTBIO
psana.»[1,4,6.7,8]

2. IToATOTOBKA K YCTHOMY OIPOCY U
Pa3HOYPOBHEBBIM 33JJaHUSIM.

12

12

1.A3yuenue TEOPETUUYECKOTO Marepuasa
«ITonsTne (b yHKIIMOHATBHOM
MIOCIIEIOBATEIBHOCTH M (DYHKIIMOHAILHOTO PsAJa.
CxoanmocTh byHKITMOHATBHON
nocienoBarenbHocT. [loHsATHE paBHOMEpHOU
CXOJIMMOCTH. JlocTaTouHbIE MpU3HAKU
paBHOMEpPHOM cxoaumocTu.»[1,2,3,4,5,6]

2. IToArOTOBKA K YCTHOMY OIPOCY U
Pa3HOYPOBHEBBIM 33JJaHUSIM.

12

13

1.N3yuenune TEOPETUYECKOTO Marepuana
«CTreneHHOM psaa U o0JacTh €ro CXOAMMOCTH.
HemnpepblBHOCT CyMMBI  CTENEHHOTO  psijia.
[lounennoe WHTETPUPOBaHUE u
nuddepeHnpoBaHe CTeeHHoro psaaa.»[2,4,8,9]
2. IToaroToBKa K yCTHOMY OITPOCY U
Pa3HOYPOBHEBBIM 33JJAHUSIM.

15

18




Howmep Tembr . TpynoemMKoCTh
Bunsl camoctosiTenbHON paboThI
JTACHUATUINHBI (dacsl)
Wroro 3a cemectp 2 71
3 cemecTp
1. Uzyuenue TEOPETHYECKOTO Marepuaa
«OpToroHanbHbIC CUCTEMBI byHKIUH.
Onpenenenne  KO3(PPUUUMEHTOB MO  METOAY
14 " 18
Diinepa-dypoe» [4,7,8,9,10]
2. IToaroroBka K yCTHOMY ONpPOCY U
Pa3HOYPOBHEBBIM 3aJIaHUSIM.
1. TlonroToBKa K NHCHMEHHOM ayJaUTOPHOU
15 pa6ote. [1-3]. 19
2. Tlouck, ananu3 uHbOpMaIUU U IPOpadOTKa
yueOHoro marepuaia [6-9].
1. TloaroToBka K MHUCHMEHHOW ayJaUTOPHOM
16 pabote [1-3] 20
2. Tlouck, ananu3 nHpOpMaUU U MPopadoTKa
yueOHoro marepuaia [6-9]
1.ITogroroBKka K NHUCBMEHHOW ayJIUTOPHOM
17 pabote [1-3] 20

2.Ilouck, ananu3 uHGOpPMAUK U MPOPAOOTKA
yueOHoro marepuaia [6-9]

Hroro 3a cemectp 3 70
4 cemecTp
1.IlonrotoBka K MNHCHMEHHOW ayJIUTOPHOM
18 pabote [1-3] 5
2.Ilouck, ananu3 uHGOpPMAUK U MPOPaOOTKa
yueOHoro marepuaia [6-9]
1.IlonrotoBka K MNHCBMEHHOW ayJIUTOPHOM
pabote [1-3]
19 4
2. Ilouck, ananu3 uHpoOpMaIuu U IPopadoTKa
ydeOHoro marepuana [6-9]
1. IloaroToBKa K THCHMEHHOW ayJIuTOpPHOM
pabote [1-3]
20 4
2. Ilouck, ananu3 uHpoOpMaIuu U IPopadoTKa
ydebHoro marepuaia [6-9]
1. TloaroroBKa K THCHMEHHOW ayJIUTOPHOM
pabote [1-3]
21 4
2. Tlouck, ananu3 uHpOpMaIIK U TIPOPadOTKa
ydebHoro marepuaia [6-9]
1. TloaroToBKa K THCHMEHHOW ayJIuTOPHOM
99 pa6ore [1-3] 4

2. Ilouck, ananu3 uHpOpMAIUK U TIPOPadOTKa
ydeOHoro marepuaia [6-9]
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Homep tembl . TpynoemkocTb
Bunbl camoctosiTenbHOM paboThI
JTACHUATUINHBI (dacsl)
Uroro 3a cemectp 4 18
HUtoro o aucuuIuinie 237

5.7 KypcoBble padoThl (IPOEKTHI)
KypcoBbie paboThl (ITpOEKThI) YU€OHBIM TUIAHOM HE MPEAYCMOTPEHBI.
6 YueOHO-MeTOoAMYecKOe U MHPOPMALIMOHHOE o0ecTievyeHHne TUCIUTINHBI

a) OCHOBHasl JIUTEpaTypa:

1. Kaprames, A.Il. Maremarudeckuid aHagu3 [DICKTPOHHBIA pecypc]:
yueOHoe nocobue / A.Il. Kaprames, b.JI. PoxxnecTBeHCkuii. — DNEKTpOH. J1aH. —
Cankr-IlerepOypr:  Jlans, 2007. — 448 c¢. — Pexum  jgoctyma:
https://e.lanbook.com/book/178, cBoGoHBIN — 3ari. ¢ sKpaHa

2. ®uxtenronsl, I .M. OcHoBbI MaTeMaTHYeckoro anajausa. B 2-x tr. Tom 1
[OnexkTponnblii pecypc]| : yueOHuk / ['M. ®duxreHronbl. — IJIEKTPOH. AaH. —
Cankr-IlerepOypr : Jlamsp, 2015. — 448 «c¢. — Pexum jgocrtymna:
https://e.lanbook.com/book/65055, cBoOoIHEIIT — 3ari. ¢ 3kpaHa

3. Kapacesa, P.b. Psaabl [DnekTpoHHBIM pecypc] : yueOHoe mocobue / P.b.
KapaceBa. — Dmnektpon. man. — Cankrt-IletepOypr : Jlanp, 2018. — 140 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/100923 , cBoGoaHBIN — 3ari. ¢ 3KpaHa.

0) IOTMOTHUTENIbHAS IUTEpaTypa:

4. Ocumnos, A.B. Jleknuu no BbICHIed MaTeMaTHKe [DJIEKTPOHHBINA pecypc] :
yueb. mocobue — DnektpoH. nan. — Cankr-IletepOypr : Jlanb, 2014. — 320 c. —
Pexxum nocryna: https://e.lanbook.com/book/50157, cBoOoHbIi — 3aril. ¢ sKpaHa

5. Topnau, b.A. MaremaTnuyeckuii aHaau3 [DJIEKTPOHHBIN pecypc]: yueO.
nocobue — DnekTpoH. aaH. — CankTt-IleTtepOypr: Jlanp, 2013. — 608 c¢. — Pexum
nocryna: https://e.lanbook.com/book/4863, cBoGoaHbII — 3ari. ¢ SkpaHa.

B) TEepeueHb pPecypcoB HWH(GOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHON  CEeTH
«HTepueT»:

6. O0mepoccuiickuii MaTeMaTH4YeCKHil mopTaj [DIeKTpOHHBIN pecypc]. —

Pexxum moctyma: http://www.mathnet.ru/, cBoGomublii — 3ari. ¢ 3kpaHa (naTa
obpamenus: 20.01.2021).

1. Oopa3oBaTeJIbHBIN nopraJ ArtSpb.com: MaTeMaTHKa 7
NporpaMMHupoBaHue [ DIEeKTPOHHBIM pecypcl]. — Pexum JOCTyIIA:
http://www.artspb.com, cBoOoaHbIi — 3ara. ¢ 23kpaHa (marta oOpaIlleHHS:
20.01.2021).

r) TporpaMMHOe  oOecreueHue  (JIMIIEH3MOHHOE),  0a3bpl  JaHHBIX,

MH()OPMAILIMOHHO-CIIPABOYHbBIEC U MIOUCKOBBIE CUCTEMBI:
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https://e.lanbook.com/book/4863
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8 EnuHOoe OKHO J0CTyma K O0pa3oBaTelIbHbIM pecypcaM [DIEKTPOHHBIN
pecype]. — Pexxum poctyma: http://window.edu.ru , cBoGoaHbIii — 3ari. ¢ skpaHa
(mata oopamenus: 20.01.2021).

9 DuexkrponHas Oubamorexka Hay4yHbIX nmyOaumkanmii «eLIBRARY.RU»
[DnexTponHbIi pecypc] — Pexxum moctyna: http://elibrary.ru/, ceo6omubIit — 3ari. ¢
skpana (nara oopaienus: 20.01.2021).

10 DuekTpoHHO-OUOIMOTEYHAS cucremMa U31aTeJbCTBA «JIaHby»
[DnexTponHbIl pecypc] — Pesxkum nmoctyna: http://e.lanbook.com/, cBoGomHbI —
3ari. ¢ ’kpana (mara oopammenus: 20.01.2021).

7 MaTepuaJibHO-TEXHUYECKOE o0ecnedeHue TN CIUNINHBI

Komnwrorepusie kinaccel kadeapst Ne 8 (aya.: 800, 801, 803, 804) ¢ noctynom B
HNHuTEepHET, MepeHOCHOM MPOCKTOP.

NubopMaIimoHHO-CIIPaBOYHBIE W MaTepHAIbHBIC  PECypChl  OMOIUOTEKH
CIIoI'Y T'A.

JlunensnonHoe nporpammuoe odecrneuenue: Microsoft Office.

8 Obpa3zoBaTe/ibHbIe M HH(POPMALMOHHBIE TEXHOJIOTHH

JucuuninuHa «MaremaTudyeckuii aHaiau3» MpearoiaraeT HCMOJb30BaHUE
CIEeNYIONIMX 00pa30oBaTeNbHBIX TEXHOJIOTHI: BXOJHOW KOHTPOJb, JIEKIIHUH,
NPAaKTUYECKUE 3aHATHUS U CAMOCTOsITeNIbHAS paboTa CTyAeHTa.

B cootBercTBUM ¢ peanu3alniyieil KOMIETEHTHOCTHOTO MOJAXO0Ja M Y4eOHBIM
3aJla4aM JUCLMIUIMHBI B Hayale HW3y4YEHHs UCHUIUIMHBI MPOBOJMTCS BXOIHOMU
KOHTpOoJIb. OH OCYIIECTBISIETCS MO BONPOCAM W3 MAaTeMaTHYECKHX JAUCHUILUIMH
IIKOJILHOTO Kypca, Ha KOTOpPBIX Oasupyercss aucuuiuinHa «MaTtemMaTudecKkui
aHanu3» (1. 2).

Jlekuvisi ~ TPOBOAMTCS €  LEJIbI0  OpPraHW3aldd  IeJI€HANpaBICHHOU
NO3HABATENIbHON  JESATEIBHOCTH  CTYJIEHTOB IO  OBJIAJACHUI0O  MaTepuaioM
TUCUUIUIMHBL «MaTteMatudeckuil aHanu3». UTeHue Kypca JIEKIUW IO3BOJISIET JaTh
CBSI3aHHOE, IIOCJIEIOBATEIBHOE HW3JIOKEHHE MaTepuajia B COOTBETCTBHM  C
HOBEHIIMMH JTaHHBIMHU HAyKH, COOOIIMTH OOYYaIOUMMCS OCHOBHOE COJIEpKaHUE
JTUCLUIUIMHBI B [IEJIOCTHOM, CHCTEMATU3UPOBAHHOM BU/IE.

[IpakTrueckoe 3aHATHE 10 JUCHUIUIMHE «MaremaTndyeckuil  aHainus3»
CIIOCOOCTBYET TPHUBUTUIO YMEHHH W HABBIKOB TMPAKTUYECKOW JIEATEIBHOCTU TIO
JTUCIUIUTMHE, a TakKe 3aKpeIvieHue, yriyOJieHWe, pacIIMpeHue | JAeTaTu3aIus
3HAHUH, MOJIYYEHHBIX B XOJI€ JIEKIIUI U CAMOCTOSITEIbHON PabOTHI.

CamocTosTenbHast paboTa CTyI€HTa CIOCOOCTBYET yriayOJIEHUIO U PaCIIUPEHUIO
3HaHUM, (POPMHUPOBAHUE CAMOCTOSITEBHBIX HABBIKOB PEIICHUS HAY4YHBIX U
MPUKIAIHBIX 3aJlad, a TaKKe CaMOCTOsITelbHasi padoTa CTyJIEHTa HalpaBjeHa Ha
dbopMupoBaHME HWHTEpeca K TIO3HABATEIBHOW  JESITEIHHOCTH W  HABBIKOB
CaMOCTOSITEIbHOM PabOThl B HAYYHO-UCCIIEOBATEILCKOM cdepe.

B pamkax n3ydeHus JUCHUILUIMHBI «MaTeMaTHYeCKU aHaAIN3) MPENoiaracTcs
UCIIOJIB30BaTh B KauecTBe MH(OpMaMOHHBIX TexHojoruit cpexy MS Office.
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9 ®oH/1 OLIEHOYHBIX CPEACTB AJIsl POBeJeHUs TeKYero KOHTPOJIA
yCIIEBA€MOCTH M MPOMEKYTOYHOM ATTECTALMHU 110 HTOI'aM OCBOCHMS
AUCUMITHHBI

YpoBeHb U Ka4eCTBO 3HAHUI OOYYarONIMXCS OILIEHWUBAIOTCSA MO pe3yjbTaTam
TEKYLIErO0 KOHTPOJSA YCHEBAEMOCTH WM NPOMEKYTOYHOM aTTECTAMM II0 WTOram
OCBOCHUS JUCIUILINHBL.

O1ieHOUHBIE CPEACTBA BKJIIOYAIOT: PEIICHUE CUTYallMOHHBIX 3a]1a4, MUCbMEHHYIO
ayJIMTOPHYIO palboTy, 3aaHKsl, BbIIaBAEMbIE HA CAMOCTOSTENbHYIO padOTy MO TeMaMm
JUCIUTUIAHBI (TOATOTOBKA JIOKJIAJIOB), YCTHBIN OMPOC MPOWJICHHOTO MaTepuaa.

YCTHBIA ONpPOC MPOBOAWTCS HAa MPAKTUYECKUX 3aHATHUSAX C UEJIBbIO KOHTPOJIS
YCBOEHMS TEOPETUYECKOr0 MaTepuasa, u3J1aracMoro Ha JEKIUH.

[lucbmennas aynutopHas pa0OoTa  BBINOJHSETCS ~ OOyYalOlUMHCS  Ha
MIPAKTUYECKUX 3aHATUAX MO MHAWBHUAYaJIbHBIM BapuaHTAM HAa OCHOBAHWHU 3aJIaHUS,
BBIJIABAEMOI0 MPENOAABATEIEM II0 COOTBETCTBYIOWIEM TEME JUCHUILUIMHBI U
npeacTaBiIsieT Cco0OM  OIEHKY  MPAKTUYECKOrO0  MPUMEHEHHUS  TOJYYCHHBIX
TEOPETUYECKUX 3HAHUU.

KoHTponb BBHINIOJIHEHNS 3a/1aHUs, BBIMNOJHAEMOIO Ha MPAKTHYECKUX 3aHATHSIX,
npeciieyeT co0oil 1eb CBOEBPEMEHHOTO BBISIBJICHUS TUIOXO YCBOGHHOTO MaTepuana
JTACUUTUIMHBL JJI TTOCIETYOIIEH KOPPEKTUPOBKHU.

[IpoMexxyTouHas arrectauys 10 UTOraM OCBOECHUS JUCLMIUIMHBI IIPOBOJAUTCS B
BUJIE 3a4eTa C OLEHKOW B 3 ceMecTpe U 3k3aMmeHa B 4 cemectpe. K MOMeHTy cnauu
AK3aMeHa JOHKHBI OBITh YCIEIIHO MTPOUIEHBI MPeabIayIIre GopMbl KOHTPOJIS.

3a4eT C OLEHKOM W DJK3aME€H I03BOJISIOT OIEHUTh YPOBEHb OCBOCHUS
KOMIIETCHIIMMA 3a BeCh I[IEPUOJ HU3YYEHHUs AUCUUIUIMHBL. buner Bkirouaer aBa
TEOPETUUYECKUX BONPOCA U 3a/1a4y.

9.1 baanbHO-peTHHTOBAasl OLEHKA TEKYIIero KOHTPOJISI YCIeBaeMOCTH M
3HAHMH CTYJAEHTA

He nmpumensiercs

9.2 Metoauueckue  peKOMEHIAUMH 1O  TPOBEJEHHI)  NpoUeaypPbl
OLCHUBAHUA 3HAHMH, YMEHUH H HABBIKOB M (MJIH) ONBITA [IeSATEJbHOCTH,
XapaKTePU3YIOLIUX 3TANbl (POPMUPOBAHUA KOMIIETEHIIMH

Y CTHBIN OIPOC OIIEHUBACTCS CIICIYIONIUM 00pa3oM:

«3a4TEHO»: OOyYarolUiiCs JaeT OTBET Ha MOCTABICHHBIM BOMPOC MO CYIIECTBY
Y MPAaBUJIBHO OTBEYAET HA YTOUYHSAIOLINE BOIIPOCHI;

«HE 3a4YTeHO»: OOy4Yarou[uicsl OTKa3bIBAa€TCS OTBEYaTh HA IMOCTaBJICHHBIN
BOIIPOC, TUOO OTBEUAET HA HETO HEBEPHO U MPU (POPMYIHPOBAHUHN TOTIOTHUTEITHHBIX
(BCcrmoMOTaTENbHBIX) BOIIPOCOB.

Pemenne cutyalilmOHHBIX 3a7]a4 OLIEHUBACTCS:

«3a4YTEHO»: O0YYaIOIIUICA CaMOCTOSITEIBHO MPABWIBHO pEIIaeT 3ajady, JaeT
000CHOBAaHHYIO OIIEHKY 10 UTOTY pPEIICHUs;
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«HE 3a4TeHO»: OOYyYaloIIMICS OTKAa3bIBACTCS OT BBLIMOJHEHUS 3aJlauyd WIH He
CIOCOOEH €€ PEeIUTh CAMOCTOSATEIBHO, a TAKIKE C MTOMOILBIO MPENOIaBaTEs.

[TucbmenHas aynutopHasi padbora:

«3a4TeHO»: paboTa 3aYMTHIBAETCS B TOM Ciy4ae, €ClId 3aJaHUE BBIITOJHEHO
MOJIHOCThIO, B COOTBETCTBUM C TIOCTaBJICHHBIMU TpPEOOBAHUSIMU U  CIEJIaHBI
HEO0OXOIMMBIE BBIBO/IbI;

«HE 3a4TE€HO»: pabOTa HE 3aUUTHIBAECTCSA B TOM CJyyae, €CIM 00yJaroUuics He
BBITIOJIHWJI  3aJlaHusl, WIM PE3yJbTaT BBIMOJHEHUS 3aJlaHUs HE COOTBETCTBYET
MOCTaBJICHHBIM TpPeOOBaHUSAM, a B 3aJaHUsAX U (WIM) OTBETaX HUMEIOTCS
CYILIECTBEHHBIE OIHUOKHU.

9.3 TemMbI KypcOBBIX padoT (IPOEKTOB)
Hanucanue KypcoBbIX paOoT (MPOEKTOB) yU4€OHBIM IJIAHOM HE MPETyCMOTPEHO.

9.4 KoHTpoJibHbIEe 3aJaHUsl [JI TPOBEdeHUs] BXOJHOI0 KOHTPOJIS
OCTATOYHBIX 3HAHMI MO 00eCeYNBAK MM JUCHUIIIMHAM

1. Ilokonaaka crout 25 pybsnei. B cynepmapkere nmpoxXoauT pekiamMHasi aKkIus:
OoIJlayMBasi JIB€ MIOKOJIAJKM, TOKYIMaTeab TMOody4yaeT Tpu (OJHY IIOKOJNAJIKYy B
nogapok). Kakoe HamOombliee 4uCIO MIOKOJIAJOK IMOJIYYUT MOKymnaTtenb Ha 480
pyOnein?

2. Ha pucyHKe >KMpHBIMU TOYKaAMU 7
IIOKa3aHO CyTOYHOE€  KOJMYECTBO s
0caJKoB, Belagasmux B Kazanu ¢ 3 no
15 ¢espanas 1909 roma. Ilo : il /
TOPU30HTAIM  YKa3bIBaKOTCA  4HUCia NI \ |
MeCsLa, 0 BEPTUKAIN — KOJUYECTBO
OCAJIKOB, BBINaBLINX B S
COOTBETCTBYIOIIUIA JICHB, B
MWuMeTpax. i HarsaHOCTH
JKUPHBIE TOYKM HA PUCYHKE COCIUHEHBI
muHuer. OmnpenenuTre IO PHUCYHKY,
CKOJIBKO JHEM M3 [aHHOI0 Iepuoaa
BbIMajaio Oomee 3 MWIIUMETPOB
OCaJKOB.

3. HaiinuTe KOpeHb ypaBHEHUS: \/T _1
4x-26 7

4. B paBaooeaperHom tpeyronpHuke ABC (ctopona AC — ocHOBaHUE) (0S A::,

BbicoTa BH paBHa 12. Haiigute AC.

5. B Tabmuue nanbl Tapudsl Ha ycayru Tpex ¢upm Takcu. [Ipeamonaraercs
noe3zika JIauTeabHOCThI0 60 mMuHyT. HyxHO BBIOpaTh (pupmy, B KOTOpOil OyneT
caMblil fenieBbii 3aka3. CKoJibKo pyOJiei OyJeT CTOUTh 3aKa3?
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OQupma | [lomaua JmurenbHocth  H | CTOMMOCTD 1

TaKCH MAaIlIMHBI CTOMMOCTbD MUHYTBI CBEpPX
MUHHMAaJILHOM MUHHMAaJILHOM
nmoe3aku ™ IMOE3 KU

1 200 pyO®. HET 14 py0.

2 becrutatno | 15 mun. 300 py6. | 17 pyo.

3 120 py0. 10 mus. 200 py6. | 16 pyo.

*Ecan moc3ZiKka MpPOAO0JIZKACTCA MCHBIIIC YKa3aHHOI o BPCMCHU, OHa
OIIAYMBACTCS MO CTOMMOCTH MUHUMAJIbHOM MOE30KH.

6. Haiigure IJIOMIA/b | S
TPEYrojibHUKA,  W300pa)KEHHOro  Ha ol A
PHUCYHKE.

7. Hanpgure 3HauyeHHME BBIPAKEHUS

5Iog o5 16. 0 1 6 10%

8. s ogHOTO W3 MPEnNnpUATHI-MOHOIIOJIUCTOB 3aBUCUMOCTh 00BEMaA crpoca
Ha TPOAYKIHIO ( (€AUHUII B MecsIl) OT €€ 1eHbl P (Thic. py0.) 3amaércs HopMyIoii:
q=100-10p. Omnpenenure MaKCUMajbHBIH YPOBEHb ILIEHBI P (B ThIC. py0.), mpu
KOTOPOM 3HA4Y€HHME BBIPYUYKH NPEINPUATUSA 33 MECALl I =(- P COCTaBUT HE MEHEE
240 TeIC. pYO.

9. Haiimure HauMeHbIllee 3HAYCHHE (DYHKIIUH f(x)=(x—22)ex_21 Ha OTpE3Ke
[20; 22].

10. Iz A B B omHOBpemMeHHO BbleXanH JBa aBToMOOWIs. IlepBbIii mpoexan c
MTOCTOSIHHOM CKOPOCTBIO BECHh IyTh. BTOpOM mpoexan MepByH MOJOBUHY MYTH CO
CKOPOCTBIO, MEHBIIIEH CKOPOCTH MEPBOro Ha 15 KM/4, a BTOPYIO MOJIOBUHY MyTH —
co ckopocTbio 90 kM/4, B pe3yibpTaTe 4ero npudbll B B 0JHOBPEMEHHO C MEPBBHIM
aBTomoOuieM. Haiiaute cKOpocTh MEpPBOr0 aBTOMOOWJIS, €CJIM M3BECTHO, YTO OHA
6ompiie 54 km/4. OTBET maiiTe B KM/4.

9.5 Onucanue nokasartejeil ¥ KpUTepHeB OLEHHBAHUSA KOMMETEeHUHHA Ha
Pa3JIM4YHbIX ITanax uX (pOPMUPOBAHUSA, ONIMCAHUE LIKAJ OLCHUBAHU A

Komnerenumn Ilokazarenu Kputepuu onienuBanus
OILICHUBAaHHUS
(MHAUKATOPBI
JOCTHYKEHUS)
KOMIIETEHIIUM

1 sTan
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Komnerennuun ITokazarenu Kpurepuu onieHuBaHus
OLICHHUBAaHUA
(MHAMKATOPbI
JIOCTHUYKEHUS)
KOMIIETECHIIUHI
- 1
VK-1 U/,
2
W /T51c1 3namo:
crnocoObl moucka uH(poOpMaIu, HEOOXOIAUMON s
peLeHus HAY4YHO-UCCIIEOBATEIBCKOU 3aga4u
OIIK-1 U METOJaMH MAaTEMATHYECKOrO aHAJIKM3a.
OIlK1
2 .
NonK1 Ymemy:

aHAJTM3UPOBaTh M  BBIOMpPATh  MaTEMAaTHYECKHUE
HAay4YHbIC HMCTOYHUKH, HauOosee MOAXOIAIINE IS
noucka wHPOPMAIMK TPU PEIICHUHW HAY4IHO-
HCCJICIOBATEIILCKOM 3a1auu;

KJaccu(pUIUPOBaTh WH()OPMAIIMOHHBIE HCTOYHHKH,
UCIIOJIb3yEMBbIE B X0J1e MoucKa METOJI0B
MaTeMaTU4eCKOro aHaju3a JIs pelieHus
IMOCTaBJICHHOM 3aJ1auH.

Il aram
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Komnerennuun ITokazarenu Kpurepuu onieHuBaHus
OLICHUBAHMUS
(MHAMKATOPbI
JOCTH>KCHHS])
KOMIIETECHIIUHI
VK-1 nAS .
YK1 Ymemy:
OIpCaCIIATh BO3MOXHOCTHU IMPUMCHCHUS
TCOPETUYCCKUX MOJIOKEHU U METOJ0B
U AZ MaTeMaTUYeCKOro aHajau3a s IIOCTAaHOBKU WU
OIK-1 OK1

pelieHus KOHKPETHBIX MPUKIIATHBIX 3aJ1a4;
MPOU3BOJAUTHL  OIEHKY  KayecTBa  MOJIYYECHHBIX
pellleHnH NPUKIagHbIX 33/1a4;

OCYIIECTBJISITh aHAJIU3 JIAHHBIX, HEOOXOAUMBIX IS
pellieHus MOCTABJICHHBIX 3a/a4;

UCIIOJIb30BaTh AJITOPUTMUUYECKUE TMPUEMBI PEIICHUS
CTAaHJAPTHBIX 3ajJa4 U BBIPAOOTATh CIOCOOHOCTH
T€OMETPUUECKOTO BHUJEHUS (DOopMajbHOIO armapara
JUCLUIUIMHBI C OJTHOM CTOPOHBI U YMEHHUE .

Yvmems:
ONPEAETATh BO3MOXHOCTH MPUMEHEHHUS
TEOPETUUECKUX MMOJIOKEHU U 51 METOJI0B

MaTeMaTUYEeCKOro aHajm3a Jijid IOCTAaHOBKH U
pelieHns KOHKPETHBIX MPUKIIATHBIX 3ajad4;
MPOM3BOJIUTh  OLEHKY  KadecTBa  IOJYYEHHBIX
pEILIEHN TTPUKIIAIHBIX 3a/1aY;

OCYIIECTBIIITh aHAJIU3 JIAHHBIX, HEOOXOAUMBIX IS
pEIIEHUS TTOCTAaBICHHBIX 3a/a4;

HCIOJIb30BATh AJTOPUTMUUYECKHUE ITPUEMBI PEIICHUS

CTAaHJIAPTHBIX 3aJad W BBIPAOOTATh CIOCOOHOCTH
TCOMETPUYECKOTO BHJICHHS (OPMAIIBHOTO ammapara
JUCHUIUIMHBL C  OJIHOM CTOPOHBI M  YMCHHE
dbopmMann3oBaTh B TEPMHHAX JAUCIUILIMHBI 3aJ1a4d
TCOMETPUYECKOTO W AHAIMTHYECKOTO XapakTepa ¢

JPYTOM.

Brademy:

MeTomamMu OOpaOOTKM W aHalnu3a JaHHBIX B
COOTBETCTBHU C IOCTABJIICHHBIMH 3aJla4aMU;
METOoaMU MIPUMEHCHUS COBPEMEHHOI'O
MaTEeMaTHYECKOr0 HHCTPYMEHTApUsl JUIA PEIICHUSA
3ajad4,

HaBBIKaMU MIPUMEHEHUS COBPEMEHHOI'O
MaTEeMaTHYE€CKOIr0 HHCTPYMEHTApUs JUIA PELICHUS
MIPUKIAAHBIX 3a1a4. 26




[IIkana orileHUBAHUS MIPU TPOBEICHUN MTPOMEKYTOUHON aTTECTAIIUU

«Omauynoy» BBICTABISETCS O00ydYaromeMycsi, TOKa3aBIIEeMy BCECTOPOHHHE,
CUCTEMATU3UPOBAHHBIC, TIYOOKHE 3HAHHS IO PACCMaTPUBAEMOW KOMIICTCHIIMH U
YMEHHE YBEPEHHO NMPHUMEHITh MX Ha TMPAKTHKE TPH PEIICHUH 3a7a4, CBOOOIHOE W
MpaBUIIbHOE 00OCHOBAHUE MPUHATHIX perreHuid. OTBevas Ha BOIPOC, MOKET OBICTPO
u  0e30mHO0YHO  MPOWLIIOCTPUPOBATH OTBET COOCTBEHHBIMH  MPUMEPAMH.
OOy4aromuiicss caMOCTOATEIHHO TPABUIBLHO pEIIaeT 3ajaady, JaeT 000CHOBaHHYIO
OIICHKY MUTOTaM pEIICHUS.

«Xopouwioy 6bICTaBIIACTCS OOyYarOMIEMYCsl, €CIM OH TBEPJO 3HAeT MaTrepual,
I'PaMOTHO M TIO CYIIECTBY H3JIaracT €ro, yMeeT MPUMEHSTh MOJyYCHHbBIC 3HAHMS Ha
NPAaKTUKE, HO JOMYCKAaeT B OTBETE WJIU B PEIICHUM 3aJa4l HCKOTOPBIC HETOYHOCTH,
XOPOIIIO BIIAJICET BCEM COJEp)KaHUEM, BUIAUT B3aUMOCBSI3H, HO HE BCET/a JIeJacT 3TO
camMoCTosSITeTbHO 0e3 momomu mpenoaaBarens. OOydaromuiicss pemaer — 3agady
BEPHO, HO TPU MTOMOIIHY MTPETIOIaBaTEIIs.

«Yooenemeopumenvnoy  BBICTABISETCS  OOy4aromieMmycsi,  IOKa3aBIIEMY
(dparMeHTapHBIA, Pa3pO3HCHHBIH XapaKTep 3HAHWH, HEJOCTATOYHO IPABUJILHBIC
bopMyITHpPOBKHM 0a30BBIX MOHATUH, HAPYIICHUS JOTUYCCKOM IMOCIICI0BATECILHOCTH B
W3JI0)KCHUH TPOrPaMMHOTO MaTepuaia, HO TpPH 3TOM OH BIIAJCET OCHOBHBIMHU
paszenamMu yudeOHOM MporpaMMbl B paMKaXxX 3aJJaHHON KOMIICTCHITUHU, HEOOXO0IMMBIMU
JUTSI TAJIbHEUIIIETO O0YYCHHUS U MOXKET MPUMEHSITh TIOJyYCHHBIC 3HAHMSI TI0 00pa3iy B
CTaHIAPTHOM cuTyanuu. OTBEYAaeT TOJBKO HA KOHKPETHBIM BOIPOC, COCIHHSET
3HaHWS W3 Pa3HBIX Pa3leNoB Kypca TOJNBKO TIPU HABOIANIMX BOIMPOCAX
npernonasarens. CuTyallMoOHHAsl 3ajjadya pelleHa He IMOJHOCTHIO, WM COJIEPIKATCS
HEe3HAYHUTETbHBIC ONMTUOKHU B pacyeTax.

«HeyoosenemeopumenbHo» BBICTABISETCS OOydalOIIeMyCs, KOTOPBIA HE 3HAaeT
OoNbIIell YacTH OCHOBHOTO COJCpXaHWs Y4eOHOW MpOorpamMMbl JHCIUIUINHBI B
paMKax KOMIIETEHIIMH, JIOMyCKaeT rpyOble OmuOKH B (POPMYIUPOBKAX OCHOBHBIX
MOHATUH JUCIHMILTUHBI K HE YMEET UCIIOIb30BaTh MOTyUYeHHBIC 3HAHUS TIPU PEIICHUN
TUTOBBIX MPAKTUYCCKUX 3amad. He pacKpbIThl TNIyOMHAa W IMOJIHOTA TIPU OTBETaX.
3amava He pelieHa JJaxe IMPU ITOMOIIU TPEeITo1aBaTelsl.

9.6 Tunosble KOHTPOJIbHBIC 3aJaHUA JJId MPOBCACHUA TCKYIIECI0 KOHTPOJIA
u HpOMe)I(yTO‘lHOﬁ aTTeCTAllMH 110 UTOraM OCBOCHHA JUCIIUITJIMHBI

9.6.1 IlpumepHble KOHTPOJIbHbIC 3aJaHUA IS TNPOBeJACHHS] TEKYIIero
KOHTPOJISl yCIIeBA€MOCTH

IIpuMepHBIil IepeYyeHb BONIPOCOB YCTHOIO ONPOCa

HazoBuTe 0CHOBHBIE METObI HHTETPUPOBAHHSI.
Kak Boirnsaut dopmyna Herotona-JleiiOnua.
HazoBute nmpuszHaku cXOAMMOCTH PSIOB.
HazoBuTe 0CHOBHBIE METO/IbI HHTEIPUPOBAHMSI.
Kak Boirnsaut opmyna Herotona-JleiiOuuia.

bW E
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6. HazoBuTte nprsHaku CXOAUMOCTH PSIOB.

7. VYcnoBust  CymecTBOBaHMS — 3KCTpeMyMa  (QYHKUUMUM  HECKOJBKHX
IIEPEMEHHBIX

8. I'eoMeTrpruuecknii CMBICI JBOWHOIO UHTETPAJIA.

9. I'eoMeTpHuuecKnii CMBICI TPOMHOIO UHTErpaja

Tunosble CUTYallUOHHBIC 3a/1a9U

3anaua 1. [IponuddepennrpoBars faHHbIE QYHKIINH.

y =2x° —i+x+3\/_y 3x° ———\/7 10 =——§+3x —\/X77
X

x* X

Y=§+§/x7—4x3+2 :_+——4\/_+2x y= \/7——+ 3x°
X

X3
y =5x° ——+4\/;+—y_—+§/_ 2+5x y= 7X+ - Ux* +—
x?

3anaua 2. Haiitu nipegen

_ 3x3-Bx242 X% 43x+1 3t —6x% 42
lim lim lim

x—x 2x3 1 5x2 _x x—© 3x°%+X-5 xox X' +4x-3

3agauya 3. [IpouHTerpupoBaTh PAIMOHATIBHYIO IPOOH

6x* +1 j 4%% +32x+52
.[X3+2X2_X_2dx (x? +6x+5)(x +3)

dx

J- 2x% +41x -91 J- 3x* —15x
(X2 +2x—-3)x—4) (x—1)(x? +5x +6)

IIpuMepHbIii BADMAHT NMCHbMEHHOH ayJUTOPHOI PadoThI

1. Berawciaurs nBoiiHOM wHTerpan ot ¢yukmmu f(x,y) =1+ x+y mo
obnactu D, orpaHrueHHON IMHUAMH: Yy = —X, X =Y,y = 2.
2 4
2. VI3MEHHTH NIOPsI0K MHTEerpupoBanus B uuterpane [° dx [ f(x,y)dy.
3. Hepeﬁw{ B MOJISIPHYIO CHUCTEMY KOOpPJAHMHAT, BBIYHUCIUTH JIBOMHOMN

uHTerpai [ f \/_ , e D KpyroBoe KoJIbII0, 3aKJIIFOYEHHOE MEXY OKPY>KHOCTIMU

x2+y?2=1ux?+y? =4,
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4, HaiiTi miomags o6IacTH, OTpaHWYEHHOH TMHUAMU y = 2%, y = 272%
y =4,

5. BLIYHCINTL 00BEM Tela, OrPAHUYEHHOTO MOBEPXHOCTAMH Y = X2, y =
1, x+y+z=4uz=0.

6. Bbruucnuth  TpexXkpaTHBIMI ~ MHTErpal W MOCTPOUTh  00JIACTh
UHTETPUPOBAHMUS: f_ll dx fx12 dy f02(4 + z)dz.

7. Boruncynts TpoitHoit unrerpan [ff, %, ecu 06macTh V orpaHnyeHa
miockocTsMu X +y+x =1, x =0,y =0,z = 0.

8. Beraucnuts 00beM Tena, orpaHMYEHHOTO C(hepuvecKoll MOBEPXHOCTHIO
x%2 + y? + z? = 4a? mumEapom x2 + y2 — 2ay = 0 u maockocTeio Zz = 0.

9. BBIYMCINTL KPMBOJIMHEHHBIA WHTErpan | ,(x+y)dl, tne l- xoutyp
tpeyronbanka ABO ¢ Bepmmnaamu A(1; 0), B(0; 1), 0(0; 0).

10. Boraucnuts kpuBonuHehnsiii uaterpan [(xy — 1)dx + x%ydy ot Touku
A(1;0) no rouxu B(0; 2):

a) o npsiMoit 2x +y = 2;

b) 1o jyre napabons 4x + y? = 4

9.6.2 KoHTpOJIbHBIE BONPOCHI MPOMEKYTOYHOH aTTeCTAIUM 10 HTOraM
OCBOCHUS TUCIHUTTHHBI

1. OtobpaxkeHre MHOKECTB. DYyHKIINH.

2. ['panuIbl 4ucnoBBIX MHOXKECTB. OTpaHUYeHHBIC (DYHKITHH.

3. [TocnegoBarenbHOCTD. [Ipeaen nocnen0BaTEIbHOCTH.

4, beckoHeuHo Manble U OECKOHEYHO OOJIbIIKE IMOCIIEeN0BATEILHOCTH, UX
CBOMCTBA.

d. Cxopsiuecs mocienoBaTeIbHOCTH, UX OCHOBHBIE CBOMcCTBa. [Ipu3Haku
CYILIECTBOBAHHUS Ipeielia MOCIe0BATEIbHOCTH.

6. [ToanocnenoBarenbHOCTh. [IpenenbHble TOUKH MOCIEI0BATEIbHOCTH.

7. DyH1aMEeHTaJIbHBIE MOCJIEI0BATEIbHOCTH. Kpurepuit Komun
CXOJMMOCTH MOCTIEA0BATEIbHOCTEN.

8. [Ipenen dbyukuuu mo Komu, no I'eitne. Apudmerndeckue onepanuu Hajl
GYHKITUSAMHA, IMEIOIIMMH TIPEJIE.

Q. CaoticTBa (PYHKITHI, IMEIONINX MTPEICIL.

10. 3amMeuarteNbHbIC TIPE/ICIbI.

11. beckoneuno manpie u OeckoHeuyHO Oosbiive (DYHKIUUA, UX CBOWCTBA.
ITopsimok OECKOHEYHO MaJIbIX.

12. HemnpepreiBHOCTh (GyHKIIMM B TOuke. ApudmeTHueckue omneparuu Haj
HenpepbIBHBIMU PyHKIUAMU. TOUKM pa3phiBa U UX KiIaccUPUKAIUSL.

13. HenpepbiBHOCT PYHKIIMHM HA MHOKECTBE.

14. Teopema bonbiiano - Ko 06 obparniennn GyHKIIUN B HYJIb.
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15. Teopema boapmano — Komm 0 1OpOMEKYTOYHOM  3HAYEHUU
HENPEPBIBHBIX (DYHKIIUH.

16. Teopema Beliepmtpacca 06 OrpaHM4€HHOCTH HENPEPBIBHBIX (PYHKIUH.

17. Teopema BeliepmTpacca 0 JOCTHXKEHUM HENPEPbIBHOW (DyHKIMEH
TOYHOM BEPXHEU U HUKHEU IPaHEH.

18. [IponszBonHass. Ee MeXaHWYEeCKMH ©  TE€OMETPUYECKHMH  CMBICI.
[IpousBoaHASE BEKTOPHOU (DYHKIIHH.

19. HubdepenunpyeMocts  (QyHKIMHM, €€ CBSI3b C  [POU3BOJHOM.
Huddepennumar. NHBapuaHTHOCTh dbopmbI IEPBOTO muddepeniuana.

Huddepenumanbl BHICIINX MOPSIIKOB.
20. [IpaBuna nuddepeHmpoBanms.

21. [IpousBoaHast 0OpaTHON U CIOKHON QYHKIUU.

22, Jlorapudgmuueckass npousBoaHas. JuddepenunpoBanue ¢GyHKUIUH,
3aJJaHHOW TTapaMeTPUUECKHU (B TOM YHCIIE TIPOU3BOIHBIC BBICIITUX MOPSIKOB).

23. VYpaBHeHUs KacaTtenbHON U HOpManu. [logkacarenbHast, MOIHOPMAaJb.

24. [M'unepbonuueckue GyHKIUY.

25. ['eomeTpruyeckoe  3HAYCHHWE TPOM3BOAHOM  paJMyC-BEKTOpa  TIO
HOJISIPHOMY YTITy.

26. JlokaneHble 3KCcTpeMyMbl. Teopema depma 0 HEOOXOJAMMOM YCIOBUH
CYIIIECTBOBaHUS IKCTpeMyMa (yHKITHH.

217. Teopema Poss.

28. Teopema Jlarpanxa, ee reOMETpUYECKUNA CMBICI U CIEACTBUS.

29. Teopema Kommu mst nud depeHnupyeMbix GyHKITHIA.

30. [TpaBuio Jlonurans pacKpbITHsI HEOIIPEAECICHHOCTEH.

31. dopwmyna Teinopa, popmyna MakimopeHa.

32. JlocTaTouHBIE YCIIOBHS CYIIECTBOBAHMS IKCTpeMyMa ()yHKIIHH.

33. Brimykiiocts rpaduka QyHKIIUY U €€ PU3HAKH.

34. Touku neperunda. Heobxonumoe ycimoBue mneperuoa.

35. JlocTaTouHBIE YCIIOBHS TIeperuoa.

36. AcumnToTsl rpaduka GyHKIUH.

2 cemecmp

[TepBooOpa3Has u HeonpeaeaeHHbIH nHTerpan. OCHOBHBIC CBOMCTBA.
OCHOBHBIE METO/IbI UHTETPUPOBAHUSI.
NuTterpupoBanue QpyHKUIHMI, cOepxKaIIUX KBAIPATHBIA TPEXUJICH.
HNuTerpupoBanue mpoCTEUITUX PAITMOHAIBHBIX APOOCH.
NuTterpupoBaHue paloHaIbHBIX IPOOEH.
WNuTerpupoBanus TPUTOHOMETPUUECKUX ()YHKITHIHA.
HNuTerpupoBanue mpoCTEUITUX UPPATMOHAIBHBIX ()YHKITUH.
HuoxHsig 1 BepXHAS MHTETPAIIbHBIE CYMMBI, UX MPOCTENIINE CBOMCTBA.
Nurterpansuas cymma Pumana. Omnpenenenublii uaterpain. Teopema 06
UHTETPUPYEMOCTH (PYHKIIMI, HEMPEPHIBHBIX HA OTPE3KE.

10. CBolicTBa HIJKHEN U BEPXHEN MHTETPAIBHBIX CYMM.

LCoNoaRrwNE
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11. OCHOBHBIE CBOWCTBA OnpeiesiecHHOro nHTerpaa (1-4).

12. Teopema o cpegHeM. AJAMTUBHOCTh UHTErpana (5, 6).

13. Teopema bappoy.

14. ®opmyna HetoTona-JIeionuna.

15. @opMyIibl  3aMEHbl MEPEMEHHOM W HMHTETPUPOBAHUS IO 4YacTsIM B
OIpPEJICTICHHOM UHTErpare.

16. HecoOctBennbie uHTerpanbl. [Ipu3Haku CXOAMMOCTH HECOOCTBEHHBIX
MHTETpajoB.

17. Brruncnenue miomnaan miockou Gurypel.

18. Brruncnenue 1mMHbl 1yru IMII0CKOM KPUBOM.

19. Brruncnenne oobema tena.

20. Brruncnienne miomaaym NnoBepXHOCTH BPAILIEHHUS.

21. du3nyecKue NPUIIOKEHUS ONPEICICHHOTO UHTErpaa.

22, Tpuronomerpudeckue psabl. B3aumMHo-opToroHanbHble (YHKIIUH.

23. Paner ®ypre. Koapdunuentsr Oypne. Teopema o cymme psiga Dypobe
(bopmynupoBka).

24, Paznoxenue 2n-nepuonnyeckoit pyHkiuu B pan Oypbe Ha MPOMEKyTKe
[A, A+2m].

25. Paznoxxenue B psig @ypbe YETHBIX M HEUETHBIX (DYHKITUH.

26. Psan @ypoe ni1s GyHKIUN C TIEPUOIOM.

217. Paznoxenune B psag Oypbe HENEpHOAUUECKUX G YHKITUI

3 cemecmp
1. QOYHKINHA HECKOJBKUX MEPEMEHHBIX, €€ MPEIEN U HEIPEPHIBHOCTD.
2. YactHble Tpou3BOIHbIE QYHKIIUN HECKOJIBKHUX MEPEMEHHBIX.

w

[Momuerii  muddeperman GyHKIUHA  HECKOJBKUX  IMEPEMEHHBIX, €ro
IpUMEHEHHE.
[TpousBoiHast 1 oJHBIN qudepeHIan CI0KHOU QyHKITUH.
JuddepennmpoBanre HESIBHBIX (YHKITUH,
[Ipoun3BoaHas 110 HAIIPaBJICHUIO.
['paguenT GyHKIINN HECKOJIBKUX IEPEMEHHBIX.
JlokanbHbIN SKCTpEMYM (YHKIIMN HECKOJIBKHUX MTEPEMEHHBIX.
. YacTHbIe IPOM3BO/IHBIE BHICIIUX TOPSIKOB.
10 ®opmyna Teinopa ayig QyHKIIMN HECKOJIBKUX MIEPEMEHHBIX.
11.BexTopHas pyHkmus, rogorpad.
12.TIpenen u mpon3BOIHAS BEKTOPHON ()YHKITHH.
13.IlpaBuna nuddepeHnrpoBaHrs BEKTOPHOH (HYHKITUU.
14.YpaBHeHue KacaTenbHON K KPUBOIA.
15.YpaBHeHHE HOPMATBHOM MIIOCKOCTH K MPOCTPAHCTBEHHOU KPUBOM.
16.I'maBHast HOpMaJlb ¥ KPUBU3HA MTPOCTPAHCTBEHHOMN JIMHUH B TOUKE.
Ilepeuens munogvlx 60npocoé K IK3ameHy 015l RPOEEOEHUs NPOMENCYMOYHOT
ammecmayuu no oucyuniune (4 cemecmp)

©oo~No A

1. O6nactu, ompeneneHue  HHTErpajga mop  o0iacTH, TeopeMma
CYILIECTBOBAHMUSI, YACTHBIC CITy4al MHTErpalia mo 00JIacTH.
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2. OcCHOBHBIE CBOWCTBA MHTETPAJIOB MO O0JIACTH.

3. JIBOITHOM MHTErpall Mo MI0CKoi obnacTu. ['eomeTpuyeckuii CMbICI.

4, Beruncnenne 1BOWHOIO MHTErPajia B IEKaPTOBBIX KOOPAUHATAX.

5. JIBOWMHON MHTErpai B MOJAPHBIX KOOPAUHATAX.

6. JIBOWHON MHTErpaj B KPUBOJIUHEHHBIX KOOpANHATAX.

7. ['eomeTpuueckue NpuiaoKeHUs: TBOMHOIO MHTErpaia (IJI01a b MIOCKON
¢urypsl, 00beM Teja, IOl IOBEPXHOCTH).

8. duznyeckoe NpPUIIOKEHUE TBOMHOIO HHTErpaia (CTaTH4ECKUE MOMEHTHI,
MOMEHTBI UHEPIIUU U KOOPAUHATHI LIEHTPa MAacCC TUIOCKON (DUTYpBI).

9. TpoiiHOM HHTErpaJl B JEKAPTOBBIX KOOPAMHATaX, TIE€OMETPUYECKHHI
CMBICII.

10. TpoiiHOM MHTETPAIl B KPUBOJIMHEUHBIX KOOPAUHATAX.

11. Pu3NUeCcKOe NPUWIOKEHUE TPOMHOIO HHTETpaa.

12. KpuBosMHENHBIN MHTErpAJI IEPBOTO POAA.

13. KpuBosMHENHBIN HHTETPaA BTOPOrO POJA, €0 CBSI3b C KPUBOJIMHEUHBIM
UHTErPAJIOM MIEPBOTO poAa.

14, [IpuMeHeHne KpUBOJIMHEMHBIX NHTETPAJIOB.

15. ®opmyna ['puna.

16. HeoOxonumblie " JOCTaTOYHbIE YCIIOBHS HE3aBUCHUMOCTH
KPUBOJMHEWHOTO MHTErpaJia OT MyTH UHTETPUPOBAHUSI.

17. ®dopmyna HeroroHa-JIeiibHUIA 1151 KPUBOJIUHEHMHBIX HHTETPAJIOB.

18. IToBEpXHOCTHBINM HHTErpaJI IEPBOTO POJA.

19. IToBEpXHOCTHBIN MHTETpaJI BTOPOTO poAa.

20. ®dopmyna Ocrorpaackoro-I'aycca.

21. dopmyna Ctokca.

22. [IpuMeHeHNE TOBEPXHOCTHBIX HHTETPAJIOB.

23. Nurerpan Diinepa |l poga, ocHOBHBIE CBOICTBA.

24, WNuterpan Diinepa | poaa, OCHOBHbIE CBOWCTBA, CBSI3b C HMHTETPAIOM

Oitnepa |l pona.

Tumnosbie 321a4u ISl IPOMEKYTOYHOM aTTeCTAIMH
X —2x2 +5x*

lim
2 4
3amaua 1 Haiitu npenen Gpyaxmuu: * 2+3X° +X

2
H 2
3amayva 2 BeraucianTs onpeieseHHbIi HHTErPat: j cos(2x)sin(x) +2x* dx
0

3agaua 3 Haiitu ypaBHeHHE KacaTeIbHOM MJIOCKOCTH M YPaBHEHHE HOPMAJU K
nosepxHocTH z = 2x% + y? B Touke My(—1,2,6)

3amaua 4 Beraucauth aBoitHO#M uuTerpan ot Gpyukuuu f(x,y) =1+ x + y mo
obnactu D, orpannyeHHOl MUHUSIMU: Y = —X, X =Y,y = 2.
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10. MeToanyeckue peKOMEHJANMH VIS O0y4alOIIMXCA 10 OCBOCHHIO
AUCHUTITHHBI

Jlekuuu  SBJASIOTCST OJHUM W3 BaKHEHIIUX BHJIOB YYEOHBIX 3aHITHH W
COCTaBJISIIOT OCHOBY TE€OPETHYECKOW MOATOTOBKH OOYUYAIOIIMXCS MO AUCIUIUIMHAM
BoOOIIEe W MO JaucuuIimHe «MareMaThuyeckuil aHajau3» B 4YacTHOCTH. byayum mo
COJICP)KAHUIO TEOPETUUYECKUMH, NPUKIATHBIMA W METOAUYECKUMH, MO JaHHOU
OUCLMIUIMHE OHU SIBISIFOTCS TEOpeTHYEeCKMMH. [lo Ha3HAYeHWIO: BBOJHBIMH,
TEMATUYECKUMHU U 3aKJIIOYUTEITbHBIMU.

Nmenno Ha nekuuu GOpMHUpPYETCS HaydHOE MHMPOBO33peHHE Oyayliero
OakanaBpa, 3aKJIaJbIBAIOTCS TEOPETHUYECKHUE OCHOBBI (DYHIAaMEHTAJIbHBIX 3HAHUM,
CTUMYJIUPYETCS €r0 aKTUBHAS MTO3HABATEIbHAS JESITEIbHOCTb.

B nanHoMm ciywae nenecoo0Opa3HO XapaKTepU30BaTh HE JIEKIMHU BOOOWIE, a
COBOKYMHOCTb 3TUX JIEKIIMWA MO JUCHUIIMHE «MaTreMaTHuueCKuil aHalIu3», UX CBA3b C
JIPYTUMU BUAAMU YI€OHBIX 3aHITHH.

MeTtonuka mpenojaBaHus JEKIMOHHOTO Kypca JHUCIUIUIMHBI CTPOUTCS Ha
UCIIOJb30BAHUM KOHKPETHOM, ONTUMAJIbHOM JIsi HEE METOJUYECKOM CHCTEMBI.
Mertoaudeckasi CUCTEMBbl €CTb CyMMa METOIOB, NMPHUEMOB U CPEJCTB OOyUYCHUSI.
OCHOBOI Il IOCTPOECHUSI CUCTEMBI CIYXaT IUJAKTUYECKHE TPHUHIIUIIBI BBICHIEH
IIKOJIBI, TIeJlaroTuyeckasi TICUXOJIOTHS U OOOOIIECHHBIA ONBIT MPENOJaBaHUs
JUCLIUIUIUHBI.

[IpakTtuueckue 3aHATHS TO JUCHUIUIMHE MMEIOT LEJbl0 yriayOneHue, u
KOHKPETHU3ALMI0 TEOPETUYECKUX 3HAHWM, IIOJYYCHHBIX Ha JEKIUU U B XOJAE
CaMOCTOSATEIILHOM paboThl, AJi1 OTPaOOTKM HABBHIKOB U YMEHUN B TMOJIb30BAaHUU
COOTBETCTBYIOILLIEM MATEMATUYECKUM aIlapaToOM.

DK3aMeH SBISETCS 3aKIIOYUTEIBHBIMU OLEHOYHBIM CpPEJICTBOM, ITO3BOJISIET
OTIPENICNIUTh YPOBEHb OCBOCHHUS OOydYaromuMmcs KommeTeHIud (Im. 9.5) 3a mepuon
U3y4YEHUs JAaHHOM JUCLUMIUIMHBL. DK3aMEH [peanojaraeT oOTBEThl Ha 2
TEOPETUUYECKUX BOIPOCA W3 IEPEUHsS BOIPOCOB, BBIHECEHHBIX HA MPOMEKYTOUHYIO
aTTECTaIMIO, a TAKXKe perieHue 3aaauu (1. 9.6).
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