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1. HEJIN OCBOEHMUA JUCHUIIJINHBI

LenasMu ocCBOCHUS MUCHUILUIMHBI «MaTeMaTHUYECKUM aHalM3» SBISICTCS OBJIAJCHHUE
3HAHUSAMU T10 paszjeiaM OCHOBHOTO Kypca MaTeMaTHYECKOro aHajiu3a U HEKOTOPBIM CMEXKHBIM
paszzeiiaM MaTeMaTHKH, a TAK)Ke PACIIUPEHUE KPyro3opa 00yJaronuxcs-MaTeMaTHKOB B aCIIEKTE
NPUJIIOKEHU MaTeMaTuKu. s JOCTH)KEHUs HSTOM IEJIM PEeIIAlTCA CIEAYIOIIUE 3aJayu:
yrayomsieTcss TOHITHE TMpeneia; 0000IalTcss OCHOBHBIE MOHSATUS MAaTeMaTHYECKOTO aHAJIM3a;
MOJACIUPYIOTCS AedopMaiuu rpadukoB PyHKITUH; JaeTCs JOCTATOYHO MOJTHOE MPEICTaBICHNE O
MPUMEHEHUA METOJIOB MATEMaTUYECKOTO aHajiv3a M[pU PEIICHUM NPUKIAIHBIX 337]a4;
O3HAaKOMJICHHE  OOYYaromIMXCsl €  TEOPETHYECKUMH H  IPAKTUYECKUMH  OCHOBaMU
MaTeMaTUYECKOT0 aHAJIN3a; PA3BUTUE JIOTUYECKOT0 U AJITOPUTMHUYECKOTO MBILUICHUS; IPUBUTHE
00yJaronMcs YMEHHSI CAMOCTOATEIILHO U3YydaTh JIUTEPATYPY 110 MAaTEMAaTUYECKOMY aHaIu3y. Y
00yJaromuxcs BBIpaOaThIBAIOTCSI HABBIKM K a0CTParupoBaHUIO M CTPOTOMY M3JI0KEHUIO MBICIICH.
PaccmarpuBatrorcst  3amaud,  JOMYCKAIONIME  PEHICHHWS C  [PUMEHEHHEM  YHCJICHHOTO
MOJICJIUPOBAHUS, PA3BUBAIOTCSI HABBIKM CAMOCTOSITEIIbHOW PaOOThI C HAYYHBIMHU TEKCTAMHU.

3aga4u AUCHUILINHBI:

e (QopmHupoBaHHE KOMILIEKCHBIX 3HaHUI 00 OCHOBaX MaTEMaTHUECKOI0 aHAJIN3a;

e mpuoOpeTeHue 00yJaroUIMMHCS HaBbIKOB M YMEHUH 10 PEIISHUIO 33/1aY ;

e yYMETb MHTEPIPETUPOBATH OCHOBHBIE MOHATUS MATEMATUYECKOTO aHalu3a Ha IPOCTBIX
MOJICNIBHBIX IpUMEpax, MPUMEHATh METOAbl JUCLUIUIMHBI TpU pEHIeHUH 3ajad,
BO3HUKAIOIIKX B IPYrUX JUCIUILINHAX;

e BJAJEThb HAaBbIKAMU IPUMEHEHUS COBPEMEHHOI'O0 MHCTPYMEHTapHs JUCLMIUIMHBI MPU
pELIeHNH 3a]1a4, BOZHUKAIOIIUX B APYrUX JUCIUILINHAX.



2. MECTO JUCIIATIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMBI

2.1. JIucumrummHa «MaTteMaTH4ecKuid aHaliu3» OTHOCUTCS K YacTH, (OPMHPYEMOM
y4acTHHUKaMU 0Opa3oBaTeIbHbIX OTHOIIeHUN broka 1. Jucuurminasl (MOAY/IM), UMEET TECHYIO
CBSI3b C IPYTMMHU JTUCIUTUIMHAMHU.

2.2. B Tabnuie mnOpuUBEACHBl MNPEALISCTBYIOIIUE U  MOCIEAYIOIUE JAUCIUIUINHBL,
HanpaBlieHHbIE HAa (OPMHUPOBAHUE KOMIIETEHUUH IHUCUUIUIMHBI B COOTBETCTBUU C MaTpHIICH
komrerenuuit OI1.

IIpeamecTByonue 1 Nocjaeayuue JUCHUNINHBI,
HanpasBJieHHbIe HA ()OPMHUPOBaAHUE KOMIIETEHIUIA

[\
IJJIT [IpenmecTByrOMNE TUCHUATIIIMHBL [Tocnenyromye qUCHUIIIMHBL
1. 3HaHUs, IOJIYYCHHBIC HA TIPEABITYIEM YpaBHEHHS] MATEMaTUICCKON (DU3UKHU
ypOBHE 00pa3oBaHUA Teopus QyHKITUH KOMITJICKCHON
TepeMEHHOMN
OcHoBBI (HYHKITMOHATIBHOTO aHAIHM3a
YuciaeHHble METOIE]




3. . INIAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 1O JUCHUIIJIMHE

[Inanupyemsle

pe3yabTaThl  OCBOCHUS

obOpazoBatenbHOlil mporpammbel  (OIl) —

KOMIIETEHIIMM OOYYaIOLINXCSl ONPEACISIOTCS TpeOOBaHMUSAMHU CTaHIApTa IO HAIMPABICHUIO

noarotoBku 01.03.04 Ilpuknannas mareMaTnka U (GOPMHUPYIOTCS B COOTBETCTBHM C MaTpULEH

komnerennuii OI1

No Homep/ HaumeHoBaHue B pe3ysabTare uzy4yeHnusi AMCUUNIMHBI
o/ HHJIEKC KOMIIETeHIH U o0yuaruuecs 10/KHbI:
KOMIIETEHLIMH (111 ee 4YaCcTH)
1 2 3 4
OIIK-1 CriocoOeH pUMEHSTh OIIK-1.1 Cocob6en mocienoBaTelIbHO U JIOTHYSCKHU
1. NpaBWIBHO U3JIaraTh OCHOBHBIE pa3/ieibl BhICUIEH

3HaHHEe (YHIAMEHTAIBHON
MaTEMaTHUKH U
€CTECTBEHHO - HAy4YHBIX
JTUCIUILIAH TIPY PEIICHUH
3a7a4 B o0yacTu
€CTECTBCHHBIX HAYK U
HMHXCHEPHOM MPaKTHUKE

MaTeMaTHKU u €CTCCTBCHHO - HaYIHBIX
AUCHUIUINH, CHUCTEMATU3UPOBATH TeOpeTI/I‘IeCKI/Iﬁ
Marepual.

OIIK-1.2 ApryMeHTHpYeT, OCYIIECTBISET BBHIOOD
TEOPETUYECKOT0 M  IPAaKTHYECKOro MaTepHaja

pasaenoB  (GyHAaMEHTaIbHON  HayKH npu
BBIIIOJTHCHHU U Hay‘IHI:.IX nu HpaKTI/I‘-IeCKI/IX
HCCJIEIOBAHUMN

OIIK-1.3 CriocoGeH BBISBISITE METOIBI M Pa3/eiibl
BBICIIICH MATEMAaTHKH U CCTECTBCHHO — HAy4YHBIX
JUCUMIUIMH B MPAaKTUYECKOH  pealu3aluu
MOCTPOCHHS MATEeMATHYECKUX MOJEICH pa3ludHON
HAINpPaBICHHOCTH




4. CTPYKTYPA U COAEPKAHUE JTUCIIUITJIMHBI

4.1. OFbEM JUCHUIJINHBI U BUbI YYEBHOU PABOTHI

Ounasn gopma o0yueHus

Buna yueOHoii padoThl Bcero yacos CeMeCprI*
Ne 1 No2 Ne3
4acoB 4acoB 4yacos
1 2 3 4 5
AyauTopHasi KOHTaKTHasi pabora 252 72 108 72
(Bcero)
B ToMm uncne:
Jlexruu (JI) 126 36 54 36
[Tpaktuueckue 3austus (113), 126 36 54 36
Cemunapsl (C)
Jlaboparopusie padboTsr (JIP)
KonTakTHas BHeayAuTOpHasi 6 2 2 2
padotra, 6 mom uucne:
WHMBUIYAIbHBIC U TPYIITIOBBIE
KOHCYJIbTaIlNH
CamocrosiTesibHas pa6oTa 138 34 34 70
(CPO) (Bcero)
Pacuemno-zpapuuecxue pabomui (PI'P) 33 16 5 12
Iloozomoska k 3anamusam (113) 19 4 5 10
Iloozomoska k mexywemy KOHmMpOaIO 26 6 10 10
(IITK)
Iloozomoska Kk npomexicymouHomy 28 3 7 18
xonmponio (II11K)
Camonoozomoska 32 5 7 20
IMpomexy sk3ameH (D) 3 (108) 3 (36) 3 (36) 3 (36)
TOYHAsA B TOM 4HcJIe:
arrecraums | [Ipuem 5k3., gac. 15 0,5 0,5 0,5
Koncynpbramnusi, gac. 6 2 2 2
CPO, uac. 100,5 33,5 33,5 33,5
HUTOrO: yacos 504 144 180 180
Oduast 3au. e, 14 4 5 5
TPYA0EMKOC
Th




4.2. COAEP KAHHUE JUCHUIIINHbI

4.2.1. Pa3nennl (TeMbl) IMCUUILUIHHBI, BUABI IeSIT€ILHOCTH U (DOPMbI KOHTPOJIA

Ounas popma o0yueHust

Ne | HammeHoBaHme pa3jesa (TeMbl) Buasbl yuednoit DopMbI
n/ AMCUUIIMHBI AesiTeJIbHOCTH, BKJIKOYAs TeKylel u
1| CAMOCTOSITEJILHYI0 Pa00Ty | MPOMEKYTOUYH
00y4arouuxcs oii aTTecTanum
(B yacax)
J | JIP | II3 | CP | Bce
O | ro
1 2 3 4 5 6 7 8

Cemectp 1

1. Pasznen 1. Marematnueckuii | 12 12 | 10 | 34 | Komnoksuywm,
aHaJIn3 GbyHKIMN OJTHOM KOHTPOJILHBIC
HepeMEHHOMI BOTIPOCHL,

pac4eTHo-
rpadudeckue
paboTEL.

2. | Paznen 2. luddepenuunpopanne 12 12 | 10 | 34 | Komnoksuym,

KOHTPOJIbHBIC
BOIIPOCHI,
pacueTHo-
rpaduyeckue
paboTEHI.

3. | Paznen 3. [Ipumenenue 12 12 | 14 | 38 | KourponbHbie
nuddepeHIMaTbHOTO HCYUCIICHUS BOTIPOCE,

K HCCIIENI0BAHMIO (YHKIIUI TeCTHPOBARAC,
a yH 1l Pac4YCeTHO-
rpadudecKue
paboTEHIL.

4, IIpomekyTouHas arTecTanms 36 | Dx3amen
KonTakTHas BHeAyIUTOPHAS 2 | MHAUBUAYAJD
pabora HbIE H

rpynmnoBbie
KOHCYJIbTAUMHU

Hroro B 1 cemectpe 36 - 36 | 34 | 144

Cemectp 2

5. Paznen 4. Heonpenenenusiii 10 10 8 28 | KonrpobHbie
HHTerpaH BOIIPOCHI

6 Pazgen 5. Onpenenennbiit 14 14 7 35 | Komoksuywm,
HHTerpaH KOHTPOJIBHBIC

BOIIPOCHI,
pac4YeTHO-
rpadudeckue
paboTEHIL.




7 Paznen 6. Maremarnueckuii ananmus | 14 14 | 10 | 38 | Komnoksuym,
(YHKIHIH HECKOJIBKUX MIEPEMEHHBIX KOHTPOJIbHBIE

BOIPOCHI

8 Paznmen 7. Psapl 10 10 | 5 | 25 | Kommoksuywm,
KOHTPOJIBHBIE
BOIPOCHI,
TECTUPOBAHUE

9 Paznen 8. Psaapt @ypbe 6 6 4 16 | Komnoxsuym,
KOHTPOJIbHBIC
BOIPOCHI,
TCCTUPOBAHUC,
pacueTHo-
rpaduueckue
paboTEL.

10 | IpomexyTouyHasi aTTecTalUsI 36 | Dx3ameH
KonTakTHasik  BHeayauTOpHasi 2 WHIUBHIYATb
padora HbIE U

rPyNoBbIe
KOHCYJIbTAHH

Hroro Bo 2 cemecTpe 54 54 |34 |180

Cemectp 3

13 | Paznen 9. UnTerpupoBanue 36 36 |70 | 142 | Komioksuywm,
(GyHKIIUI HECKOIBKUX KOHTPOIIbHBIC

BOTIPOCHI,
TICPEMCHHBIX TEeCTUPOBaHUE,
pacueTHo-
rpaduueckue
paboThI.

14 | lIpomexyTOoUHasi aTTeCTANHUSA 36 | Dk3ameH

15 | KoHrakTHas BHEAYJAUTOPHAS 2 WH/IUBUTyaJIbH
paborta bIe U

IPYIIOBbBIE
KOHCYJIbTaI[HH
Hroro B 3 cemecTpe 36 36 |70 |180
BCEI'O uacos: 126 126 | 138 | 504

4.2.2. JIeKIIHOHHBII KypC

Ne HaumenoBanue HaumeHoBaHue TeMbI Conep:xanue Jekuuu | Bceero
n/ | pa3gea IUCHUNIHHBI JIEKIIM U 4yacoB
1
1 2 3 4
Cemectp 1
1. | Pasgen 1. Tema 1.1 BemecTBeHHbBIE MHoxecTBa.
Maremarudeckuii yucia O60o3HaueHus,
aHanu3 QpyHKIUN 0THON JIOTUYECKHAE CUMBOJIBI,
MIEPEMEHHOM BEILIECTBEHHBIEC YHCIIA
Y UX OCHOBHBIE




CBONCTBA ,
TE€OMETPUUYECKOE
HU300pakeHNE
BEIIICCTBCHHBIX YHUCEIL,
n300pakeHUE
BEIICCTBCHHBIX YHCEI
TOYKaMH Ha
KOOPJAMHATHOMN
MPSMOM,

HEKOTOpbIe Hanboee
yHOTpeOUTEIbHBIC
YHCIIOBBIC
MHOXECTBa, TPaHU
YHCIIOBBIX MHOXECTB,
abcomoTHas
BEJIMYMHA YHCTIA.

Paznen 1. Tema 1.2 Ilpenen YucnoBble
Maremarnyeckui [0CJIE10BATEIbHOCTH M0CJIEe10BATENbHOCTH,
aHanmu3 GyHKIUN OJHOMN cXosImecs
HepEeMEHHOI [0CJIEe10BATENbHOCTH,
IIPEACIIbHBIN ITEPEXO.T
B HEpaBEHCTBAX,
MOHOTOHHbIE
M0CJIEeI0BATENbHOCTH,
4HCIIO e , TEOPEMA O
BJIOKEHHBIX OTpE3Kax.
Pazpnen 1. Tema 1.3 OyHKIMM OTHON [Tonsitue pynkMM,
MaremaTtnueckuii IIEPEMEHHOM npenen GyHKIuY,
aHanu3 QpyHKIUH oTHON TEOPEMBI O TIpEAEIIax
MIEPEMEHHON byHKIMH, nBa
3aMeyaTeNbHbIX

npezaena, OECKOHEYHO
MaJible 1 OECKOHEYHO
Oonbive QyHKIUH,
CpaBHEHHE
OSCKOHEUHO MajbIX U
OCCKOHEUHO OONBIITUX
GyHKIMA , TTOHSATHE
HENPEPHIBHOCTU
byHKIHIM ,
HEMPEPBIBHOCTh
HEKOTOPBIX
AIIEMEHTAPHBIX
byHKIHIM ,
KJIacCU(UKALIUS TOUEK
pa3pbiBa QyHKIUH,
OCHOBHBIE CBOMCTBA
HETIPEPBIBHBIX

10




byHKIMMA, TOHATHE
CIIOXKHOU (DYHKITUH,
MOHATHE 00paTHOM

byHKIIUU

Paznmen 2.
Huddepennmpopanue

Tema 2.1 I[Tonsitue
MIPOU3BOAHOM.

[Tonsarue
nuddepeHITpPyEeMOCTH
¢ynkuuu. [Tonstue
nuddepennuana.
IIpaBuna
nuddepeHpoBanms
CYMMBI, Pa3HOCTH,
MIPOU3BE/ICHUS U YACTHOTO

Omnpenenenue
MIPOU3BOAHOM,
r€OMETPUYECKU I
CMBICTT POU3BOIHOH,
¢bu3nveckuii CMbICT
MIPOU3BOAHOM,
IpaBas U JieBas
MIPOU3BOJIHBIE,
MOHSTHE
nuddepeHIpyeMocT
U QYHKIIUH, TIOHSATHE
muddepeHIpyeMOCT
1 QYHKIUHU B TAaHHOK
TOYKE , CBS3b MEXKIY
MOHSITHSIMH
muddepeHIpPyeMOCT
U ¥ HETIPEPBIBHOCTH,
ompezeNeHue u
reOMETPUYECKUI
CMBICTT
muddepenmmana,
MPUOJIMKEHHBIE
BBIYHCIICHUS C
MOMOILBIO
nuddepennuana ,
npaBuUIIa

b depeHIMpOBaHUS
CYMMBI, Pa3HOCTH,
MIPOU3BEICHUS U
4aCcTHOTO

Pa3znen 2.
Huddepenunponanue

Tema 2.2 Berunucnenue
MIPOU3BOTHBIX
MMOCTOSTHHOM, CTEIIEHHOM,
TPUTOHOMETPHUIECKUX
byHKIMHN 1
jorapumuueckoin
¢ynkuuu. Teopema o
MIPOU3BOIHOM 0OpAaTHOM

GyHKITIH.

[IpousBoaHas
MOCTOSIHHOM (PyHKIINH,
MIPOU3BOIHAS
CTeNeHHON (QYHKIIUH,
MIPOU3BOIHBIC
TPUTOHOMETPHUIECKUX
byHKIHH,
MIPOM3BOTHAS
norapudmuueckoin
GbyHKIMH, TEOpeMa o
MIPOU3BOAHOMN
oOpaTHO (yHKIIUH,
BBIYHCIICHUE
MTPOM3BOTHBIX
MOKa3aTeIbHON

11




GyHKIMH 1 OOpaTHBIX
TPUTOHOMETPUIECKHIX
(GyHKIMHA, TPaBUIIO
g epeHImpoBaHus
CJIIO)KHOHM (DYHKIIHH ,
norapudmugeckas
IPOM3BOJIHAS,
MIPOU3BOTHAS
CTENEeHHON (hYHKIIUH C
THOOBIM
BCIICCTBEHHBIM
IOKa3arejieM, TadauIa
MIPOU3BOJIHBIX
MPOCTEUILNX
DJIEMEHTAPHBIX

byHKIMIM .

Paznmen 2.
HuddepennmpoBanne

Tema 2.3 [IponsBoaHbIE U
nuddepeHrabl BHICIIINX
MOPSIIKOB.
[TapameTpuueckoe 3a1aHue

(GyHKIIUY U ee
nuddepeHpoBaHue.

[TonsaTue
MPOU3BOAHOM N-TO
nopsiika, GopMyIsl
JUTSE N -X
MIPOU3BOIHBIX
HEKOTOPBIX
byHKIMH,
dbopmyna
JleitbHuua s n-i
MPOU3BOAHOMN
MIPOM3BEICHUS JIBYX
GbyHKIHH,
muddepeHmansl
BBICHIMX MOPSIJIKOB,
[TapameTrpuueckoe
3ajjaHue (QyHKILHNH,
nuddepeHpoBan
ue QpyHKIuu,
3aIaHHOU
napaMeTpHUuecKu

Pasnen 3. [Ipumenenue
muddepeHIMaTBEHOTO
VCUHCIIEHUS K
UCCIIEJOBAHUIO

byHKIII

Tema 3.1 OcHOBHBIE
TEOpPEMBI

g epeHIaIbLHOro
vcurcienus . Packpsitre
HEOIPEAEIEHHOCTEN.
[IpaBuno Jlonurans

OCHOBHBIE TEOPEMBI
nuddepeHantbHOro
HCYUCIICHMUS,
packpbITHE
HEONpeIeNeHHOCTEMH,
npaswio Jlonurans,
packpbITHE
HEOTPEIeTCHHOCTH
Bupaa 0/0, packpbiTue
HEOTPEIeTCHHOCTH
BUJIA 00/c0, APyTHE
BH/IBI
HEOIPEIEIEHHOCTEN U
WX PACKPBITHE

12




Paznen 3. [Ipumenenue
g epeHIaIbLHOro
MCUYHCIICHUS K
UCCIICIOBAaHHIO

byHKIMHA

Tema 3.2 ®opmyna
Tennopa

®opwmyna Teitnopa,
JpyTast 3aMucCh
dbopmynsl Telinopa u
OCTaTOYHOT'O YICHA,
dbopmyna MakiopeHa,
pasioxeHue
HEKOTOPBIX
AJIEMEHTAPHBIX
byHKIMA 10 hopmye
MaknopeHna ,
UCTIOJIb30BaHUE
dbopmyne Makiiopena
JUTSL BEIYUCIICHHSI
IPEIeTIOB,
BBIYUCIICHHUE YHCIA €

Paznen 3. [Ipumenenue
muQepeHIaIbLHOro
VCYUCIICHUS K
UCCIIE0BAHUIO

byHKIMi

Tema 3.3 UccienoBanue
noBeIcHUsT (QYHKITUH U
MoCTpoeHue rpauKoB

[Tpuznak
MOHOTOHHOCTH
GbyHKIIMYM, OTBHICKaHUE
TOYEK JIOKAJIBHOTO
dKCTpeMyMa QyHKIIHH,
HaIpaBJIeHUE
BBIMYKJIOCTH U TOYKH
neperuda rpaduka
(GYHKIIUY , ACUMIITOTHI

rpaduka QyHKIUH,
CX€Ma HCCIIENOBAHUs
rpaduka QpyHKUNN
HUTOI'O yacoB B 1 cemectpe: 36
Cemectp 2
10. | Paznen 4. Tewma 4.1. IlepooOpazHas u [onsarue
Heonpenenennsrit HEOIpEIETICHHBIN NHTErpall epBOOOpa3HOA
UHTETpaj Gynk1mH, )
HEONpeIeIeHHbIN
HHTErpal
11. | Paznen 4. Tema 4.2 . OcHOBHBIE OcHOBHBIE CBOMCTBA
Heonpenenennsrit CBOWCTBA HEOIIPEICICHHOIO | HEONPEAEICHHOIO
HHTETpall HHTCrpajia HUHTCIrpajia
Tabnua OCHOBHBIX Tabnuua OCHOBHBIX
MHTErpaoB MHTErpaIoB
12. | Paznen 4. Tema 4.3. OcHOBHBIE HemocpenctBennoe
Heonpenenennsiii METO/bI HHTETPUPOBAHNUS WHTETPUPOBaHHUE.
HHTETpaj MeTon noACTaHOBKY.
Meroa HHTErpUPOBaHUS
10 YacTsIM
13. | Pa3nen 4. Tewma 4.4. IaterpupoBanue WnTerpanel Buaa
Heonpenenennsiit PAIOHAIIBHBIX . IR xm/ ax+Db i
HHTErpa HppalMOHAJIBHBIX U CX + d
TPaHCLEHJCHTHBIX (QYHKUUI
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IR(X, vax? +bx+ c}jx

[R(sinx,cosx)dx

JR(ex)dx

14.

Paznen 5. OnpeneneHHbII
UHTErpal.

Tema 5.1. Onpenenenue
OTIpeJIeICHHOTO HHTErpaia

Ycnosus
CYIIECTBOBAHUS
OTpeIeNIeHHOTO
MHTErpana.
OrpannueHHOCTh
HWHTErpUpyeMon
¢ynkuun . CyMMBI
HapOy. CsoiicTBa cymMM
HapOy. Heobxomnmoe
U JIOCTATOYHOE yCIIOBUE
HHTETPUPYEMOCTHU

15.

Paznmen 5. Onpenenennsrit
UHTETPaJ.

Tema 5.2 OcHOBHBIE
CBOICTBA ONPEICICHHOTO
MHTerpaa

OLEHKYU UHTETPAJIOB.
dopmyna cpeaHero
sHadyenus. OLeHKHn
HUHTETpaJioB ; popmyia
CPEIHEro 3HauCHHUS .
Hurerpain ¢
NEPEMCHHBIM BEPXHUM
npenenoM. dopmyna
Herorona—JleitOauna

3aMeHa nepeMeHHO! B
OIpeIeICHHOM
uHTerpane . Popmyina
HHTETPUPOBAHMUS 110
qacCTsM B
OIpeIeIEHHOM
UHTErpae

16.

Paznen 5. Onpenenennsrit
WHTETpall.

Tema 5.3 HekoTtopsie
(uznyeckue u
TeOMEeTPUYECKUE
MIPHIIOKEHUS OTIPEIEIIEHHOTO
MHTErpana

[Tmomane
KPUBOJIMHEHHOM
Tpanenuu . [lnomanp
KPHUBOJIMHEHHOTO
cekropa. Jnuna nyru
KkpuBo# . O0bem Tena
Bpaienus. [nomanpb
MTOBEPXHOCTH
BpauieHus. Pabora
MepEMEHHOM CHUIIBI.

17.

Paznen 5. OnpeneneHnbrit
WHTETpall.

Tema 5.4 HecoOGcTBeHHBIE
WHTETPaJIbI

HecobOcTBenHnbIe
WHTETPAJIBI C
OECKOHEYHBIMU
npeenaMu
WHTETPUPOBAHHS
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.Hecob6cTBennrie
HMHTETpaJibl OT
HEOTPaHMYCHHBIX
¢ynkuuii. [Tpuznak
CXOIUMOCTH
HECOOCTBEHHBIX
uHTerpanos . [pumep
HCIIOJB30BaHUS
HECOOCTBEHHOI'O
WHTerpaja

18.

Paznen 5. OnpeneneHnasit
WUHTETpaJl.

Tema 5.5 IpubmmxeHHoe
BBIYUCIICHHE
OTIpECIICHHBIX
WHTETPaJIOB

®opmyna Tpaneuui.
®opmyna mapabour.

19.

Paznen 6.
MareMaTu4yecKuii aHaJIn3
(hyHKITHIT HECKOIBKUX
MEPEMEHHBIX

Tema 6.1 Ilpenen u
HETMPEPHIBHOCTH (PYHKIIUH
HECKOJIBKHUX TTePEMEHHBIX

[NonsiTre GpyHKIIH
HECKOJBKHUX
nepeMeHHbIX .BBogHbIE
3aMeYaHus .
Onpenenenue GpyHKIMN
IBYX U Ooiee
MIEPEMEHHBIX.
I'eomeTrpuyeckoe
n3zo0paxenue QpyHKIMN
JBYX IIEPEMEHHBIX.
[Ipenen pynkIMM MBYX
MEPEMEHHBIX.
HenpepsiBHOCTE
(YHKITH IBYX
MIEPEMEHHBIX.
Ormpenenexnue
HETPEPHIBHOCTH
(YHKIH IBYX
MIEPEMEHHBIX.
OcCHOBHBIE CBOMCTBa
HETPEPHIBHBIX (PYHKIUHA
JIBYX TEPEMEHHBIX

20.

Paznen 6.
MaTteMaTHYeCKUM aHaIN3
(hyHKIUH HECKOTBKUX
MEPEMEHHBIX

Tema 6.2 . YactHble
npousBoaHble . [loHsATHE
nuddhepeHInPyeMOCTH
GyHKIIH

Onpenenenne
nuhHepeHIIUPYEMOCTH .
HeoOxonumele ycioBus
g hepeHIUPYEMOCTH.
JlocTaTtouHble yCIOBHS
nuddHepeHIUPYEMOCTH.
[TpounsBoaHbIE CIOKHBIX
GyHKIHIA

21.

Paznen 6.
MareMaTHYeCKUH aHaTH3
(hyHKIMIT HECKOJIBKUX
MTePEMEHHBIX

Tema 6.3 Iuddepeniuan
GbyHKIIH

Ompenenenne
muddeperuunana .
KacarenbHas TI10CKOCTh
1 HOpMAJIb K
MOBEPXHOCTH.
['eomerpuyeckuit
cMmbich nuddepenimaia
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22.

Pazgen 6.
MareMaTHdeCcKUM aHaIH3
(hyHKIUIT HECKOJIBKUX
MePEeMEHHBIX

Tema 6.4 IIpousBoaHas o
HamnpasyieHuto. [ paaueHT

YacTHbie TPOU3BOIHEIC
H auddepenipans
BBICIIIUX TTOPSIKOB .
YacTHble MPOU3BOJHEIC
BBICIIIUX TTOPSTKOB.
Jnddepenmmanst
BBICIIIUX TTOPSIKOB .
®opmyna Teitnopa ans
(YHKITNH IBYX
MIEPEMEHHBIX

23.

Paznen 6.
MareMaTHdecKUM aHaIH3
(YHKIHIA HECKOIBKHIX
MIEPEMEHHBIX

Tema 6.5 DxcTpeMyMbl
(GYHKIMH IBYX TIEPEMEHHBIX

Ornpenenenue
JKCTpEMyMa.
HeoOxonnmele ycimoBus
9KCTpEMyMa
Jocrarounslie ycioBus
aKkcTpeMyma. Meron
HaMMCHBIIUX KBAJPaTOB

24,

Pasnen 7. Psaner

Tema 7.1 Ilonstue
YHUCIIOBOTO Psijia

OCHOBHBIC
OTPEICIICHYS .
CBolicTBa CXOIAIINXCS
psanoB . Heooxomumoe
YCIIOBHUE CXOJTUMOCTH
psana

25.

Paspen 7. Pansl

Tema 7.2 Psawl ¢
HEOTpULATCIbHBIMU
YJICHAMH.
3HaKOYEPEaYIOIIHUECS PSIBL.
AOCONIOTHAS U YCIIOBHAS
CXOJIUMOCTb PSIJIOB

Psanwl ¢
HEOTPHUIIATESILHBIMU
YJIeHaMH.
3HaKOYepeTyIOIIHECS
psael. AGCOMIOTHAS U
YCIIOBHAs CXOJIMMOCTb
pAaoOB

26.

Pasnen 7. Psnbr

Tema 7.3 CreneHHbIE PsbI

Onpefenenue u o0IHUe
3ameuanwus . UHTEpBaN
CXOJUMOCTH
CTEIICHHOTO psjia .
CBoMcTBa CTENEHHBIX
psnoB . Paznoxenue
(GyHKILUI B CTETICHHBIE
pAIBI

27.

Paznen 8. Psiubr ®ypne

Tema 8.1
TpuronomeTpuyecKui psg u
€ro OCHOBHEIE CBOMCTBA

Tpuronomerpryeckuit
PSII M €r0 OCHOBHBIE
CBOICTBa

28.

Paznen 8. Psiubr @ypre

Tema 8.2 Psag @ypre

Psan @ypee

29.

Paznen 8. Psuer @ypre

Tema 8.3 CxonuMocTh psna
Dypbe

CxoagumocTs psiga
Dypee.

Panp1 @ypre ans
YETHBIX U HEYETHBIX
(GYHKITHA.

Psin @ypbe ¢ nepuogom
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HUTOI'O yacoB Bo 2 cemecTpe: 54

Cemectp 3

30.

Pa3nen 9.
Wurterpuposanue
(GyHKLINH HECKOIBKUX
NIEPEMEHHBIX

Tema 9.1 JIBotiHbie
HHTETpabl

Onpenenenue u
YCIIOBUS
CyIIIECTBOBAHUS
JIBOMHOTO MHTErpaa .
I'eomerpuyeckuit
CMBICJ IBOMHOTO
WHTeTpasa .

CBolicTBa TBOMHOTO
HHTErpana .

CaeJnieHme TBOHOTO
MHTerpaa K
MTOBTOPHOMY.

Cryuait
IPSIMOYTOJIBHOM
obnacty .

Cryuait
KPUBOJIMHEHHOM
obnacty .
3aMeHa epeMeHHbBIX B
JIBOMHOM MHTErpae

31.

Pa3zmen 9.
WuterpupoBanue
(byHKLINH HECKOIBKUX
NIEPEMEHHBIX

Tema 9.2 HexoTopsie
TEOMETPHUYECKUE U
(u3nYecKe MPIITOKEHUS
JIBOMHBIX UHTETPAJIOB

Brruncienue ooneMa .
Brrancienue miomnamy.
Brrancaenue minomanmu
IIOBEPXHOCTH.
Brraucnenne Macchl
IUTACTHHKH.
Breraucnenue
KOOPJIMHAT I[EHTPa Macc
IUTACTHHKH.
Brranciaenre MoMeHTa
I/IHepIII/II/I IINIACTUHKU.

32.

Paznen 9.
HNuTerpupoBanue
(GYHKIMI HECKOJIBKUX
NIEPEMEHHBIX

Tema 9.3 KpuponuHeliHbie
MHTErPaJIbI

Onpenenenue
KPUBOJIMHEHHOTO
WHTErpaja IepBoro
pona.

Brruucnenue
KPUBOJIMHENHBIX
HWHTETPAJIOB TIEPBOTO
pona .
Ompenenenne
KPHUBOJIMHEHHOTO
HHTErpaja BTOPOro
pona.

Brruncnenue
KPUBOJUHEHHBIX
HMHTErpajioB BTOPOTo
pona.

CBs3b MEXIY
KPUBOJUHEHHBIMU
WHTETrpajlaMy TIEPBOTO U
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BTOpOro poaa .

33. | Paznen 9. Tema 9.4 ®opmyia ['puna ®opmyna ['puna
NurerpupoBanue
(GYHKIMI HECKOJIBKUX
IIEPEMEHHBIX

34. | Pa3znen 9. Tema 9.5 Venosus Venosus
HHTerpupoBanue HE3aBUCHMOCTH HE3aBUCHMOCTH
D YHKIMI HECKOIBKHX KPHUBOJIMHEHHOTO HHTETpajla | KPHUBOJIMHEHHOTO
NepeMEHHBIX OT ITyTH UHTETPUPOBAHUS UHTErpaja OT MyTH

UHTETPUPOBAHUS

35. | Pazmen 9. Tema 9.6. UnterpupoBanue | MHTerpupoBanue
HurerpupoBanue MTOJTHBIX T PepeHITHaIoB ITOJTHBIX
(QyHKIUHA HECKOTBKHX nudepenumanon
TIEPEMEHHBIX

36. | Pa3men 9. Tema 9.7 Hekoropsie Beruncnenue miomanu
I/IHTerI/IpOBaHI/Ie IIPUJIOKECHUA C IOMOIIBIO (I)OpMyJ'II:I
GyHKIMI HeCKONTBKHX KPUBOJIMHEHHBIX uHTerpanos | I'puna. Pabora cuisl.
HIEPEMEHHBIX BTOpOro poxa

37. | Pa3znen 9. Tema 9.8 Tpoiinbie Ornpenienenune
I/IHTerI/IpOBaHI/Ie HWHTCTpaJibl TpOﬁHOFO HHTCrpaja .
(GYHKIMI HECKOIBKUX Beluncnenue TpoWHBIX
IePEMEHHbIX HHTErPajioB. 3aMerl

NEPEMEHHBIX B TPOHHOM
unrerpaine . Hexkoropsie
HPUIIOKESHUS TPOHHBIX
UHTETPAJIOB .

38. | Paznen 9. Tema 9.9 IloBepxHOCTHBIE Onpenenenue
I/IHTerI/IpOBaHI/IC HWHTCTrpaJibl IMOBEPXHOCTHOI'O
GYHKIMI HECKOJIBKUX MHTCrpajla epBoro
IepPEMEHHBIX pona. Berumncienue

MOBEPXHOCTHBIX
HHTETPAJIOB MEPBOTO
pona. Onpenenenue
HOBEPXHOCTHOTO
UHTETpaja BTOPOro
pona. Beruucnenue
TIOBEPXHOCTHBIX
MHTETPAJIOB BTOPOTO
pona. CBsI3b MEXITY
TOBEPXHOCTHBIMU
UHTETpajaMH MepBOTo U
BTOPOTO poJia .

39. | Pazmen 9. Tema 9.10 dopmyrna dopmyna
HHTerpupoBanue OcTtporpaackoro OcTtporpaackoro
GYHKIHMA HECKOJIBKUX
MIEPEMEHHBIX
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40. | Pazmen 9. Tema 9. 11. ®dopmyina Dopmyna CTokca 2
WHTerpupoBanue Croxca
(byHKIMI HECKOJIBKUX
MIEPEMEHHBIX
41. | Pazngen 9. Tema 9.12 CkanspHoe u CkanspHoe ToJe. 2
I/IHTCFpI/IpOBaHI/Ie BEKTOPHOC IIOJIA BGKTOpHOC II0JIC.
(yHKIMI HECKOIBKUX IloteHumansHOE MOJIE
IIEPEMEHHBIX
42. | Paznen 9. Tema 9.13 3agada o moToke 3amaga o MOTOKE 4
UHTerpupoBanne BEKTOPHOT'O TOJIS. BEKTOPHOT'O TOJIS.
(yHKIMI HECKOIBKUX Huseprennus. [upkynsauusa. | luBepreHuus.
IepeMEeHHBIX Porop . Onieparop Hupxymnsmus. Potop .
l'amunpToHa . Omnepatop ['amunsToHA .
HUTOI'O yacoB B 3 cemectpe: 36
BCEI'O yacoB: 126
4.2.3. JJabopaTopHbIi NPAKTUKYM (He MPeyCMOTPEHO)
4.2.4. llpakTHyecKkue 3aHATHUSI
Ne HaumenoBanue HaumenoBaHue Conepxanue Bcero
n/ | pa3xeja IMCHMIUVIMHBI | MPAKTHYECKOT0 3aHSATHS NMPAaKTHYECKOr0 4yacoB
n 3aHATHA
1 2 3 4 5
Cemectp 1
43. | Paszen 1. Tema 1.1 BemectBennsie | MHOXecTBa. 2
MareMaTuyeckuii qucia O6o3HauenHus,
aHanu3 QyHKUUN OJHON JIOTUYECKHE CUMBOJIBI,
IIEPEMEHHOMN BEIIIECTBEHHBIEC YHCIIA
U X OCHOBHBIE
CBOIICTBA ,
rEOMETPUYECKOE
n300paxeHne
BEILIECTBEHHBIX YUCEIL,
n300paxeHune

BEIIECTBEHHBIX YHCEI
TOYKaMH Ha
KOOPJAMHATHOU
IPSIMOH,

HEKOTOpbIe Hanboee
yIOTpeOUTETHHBIC
YHCIIOBbIE MHOXECTBA,
TpaH! YUCIIOBBIX
MHOYECTB,
abCoIIOTHASI BEJIMYMHA
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qucia.

44,

Paznen 1.
MaTteMaTHdecKui
aHanu3 GyHKUUN OJHOMN
MepEMEHHOMN

Tema 1.2 Ilpenen
MOCJIEI0BATEILHOCTH

YucnoBeie
IOCIICJOBATEIILHOCTH,
CXOISIIHeCs
IOCIICJOBATEIIHLHOCTH,
MpeACIIbHBINA IEPEX0]]
B HEPABEHCTBAX,
MOHOTOHHEBIE
IOCIICJOBATEIHLHOCTH,
YHUCIIO e , TeopeMa O
BJIO>)KCHHBIX OTpPE3Kax.

45.

Paznmen 1.
MaremaTnaeckuii
aHau3 QYHKIMA OTHOM
IIEPEMEHHOMN

Tema 1.3 OyHKIUHT OTHOM

MIEPEMEHHOU

[Tonstue pynkuuy,
npenen pyHKIuH,
TEOPEMBI O Mpeenax
byHKUMMA, TBa
3aMevaTeabHBIX
npezena, OECKOHEYHO
MaJible 1 OECKOHEYHO
Oonpve HyHKINH,
CpaBHEHHE OECKOHEYHO
MaJIbIX U OSCKOHEUHO
00NbIIUX QYHKIIHIA ,
ITOHSTHE
HENPEPBIBHOCTU
byHKIMIM ,
HEMPEPBIBHOCTh
HEKOTOPBIX
AIIEMEHTAPHBIX
byHKIMIM ,
KIacCU(pUKaIKs TOUEK
pa3pbiBa QyHKIUH,
OCHOBHEIC CBOMCTBA
HENPEPBIBHBIX
GyHKIMMA, TOHATHE
CIIOXHOU (DYHKITUH,
MOHsATHE 00paTHOM

byHKIIUN

46.

Paznen 2.
Huddepenumponanue

Tema 2.1 I[lonsTue
MIPOU3BOAHOM.
[TonsaTue
nudepeHIpyeMOCTH
¢bynkun. [Toustue
nuddepennuana.
IIpaBuna
nuddepeHmpoBanms
CYMMBI, Pa3HOCTH,

Omnpenenenue
MIPOU3BOAHOM,
F€OMETPUYECKUN
CMBICIT TPOU3BOIHOM,
(bu3HYECKU CMBICT
MPOU3BOAHOM,

rpaBas U JieBas
MIPOU3BOIHBIC, TTOHSATHE
U depeHIpyeMocTi
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MMPOU3BCACHUA U HACTHOI'O

(GyHKIWH, TIOHATHE
g hepeHIpyeMOCTH
(GyHKIMM B TaHHOU
TOYKE , CBSI3b MEKIY
MOHITUSIMU

b depeHIIpPyeMOCTH
U HEMPEPBIBHOCTH,
ompesieNieHue U
reOMETPUYECKU I
CMBICTT
nuddepennmana,
npUOIINKEHHBIE
BBIUHCIICHUS C
TTOMOIIIBIO
nuddepennuana ,
paBmIIa
nuddepeHpoBaHms
CYMMBI, Pa3HOCTH,
MIPOU3BEICHUS U
YaCTHOTO

47.

Paznen 2.
HuddepennupoBanne

Tema 2.2 Brrunciienue
MIPOU3BOTHBIX
MOCTOSIHHOM, CTETICHHOMH,
TPUTOHOMETPHUICCKHIX
byHKIUH 1
norapumuaeckon
¢ynkuuu. Teopema o
IIPOU3BOHON 0OpaTHOM

GyHKITHIH.

[IpounzBognas
MIOCTOSIHHOM (pyHKLIMH,
IIPOU3BOHAS
CTETIeHHO! (yHKIINH,
IIPOU3BOIHBIE
TPUTOHOMETPUUECKHUX
byHKIHH,
IIPOU3BOIHAS
JorapupmMuIecKon
GyHKIIMH, TEeOpeMa o
MIPOU3BOAHOMN
oOpaTHOM (yHKIIUH,
BBIYHCIICHUE
MIPOU3BOIHBIX
[IOKa3aTEeIbHOU
GyHKIIMN 1 00paTHBIX
TPUTOHOMETPUYECKHUX
GyHKIMH, TpaBUiIo
Qg epeHIMpoBaHus
CIIOXHOU (QYyHKIIUY ,
JorapupmMuyecKas
MPOM3BOJIHAS,
IIPOU3BOIHAS
CTeNeHHON (YHKIUH C
JFOOBIM BELIECTBEHHBIM
mokKasarejieM, Ta0IuIa
IIPOU3BOIHBIX
MPOCTEUIIINX
AIIEMEHTapHbBIX

GyHKIHIH .
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48.

Paznmen 2.
Huddepennmpopanue

Tema 2.3 [IpousBoaHbIe U
nuddepeHrabl BHICIIIAX
TIOPSITKOB.
[TapameTpuueckoe
3aJjlaHue (PYHKIINH U €€
nuddepeHnpoBanue.

[TonsaTtue
MPOU3BOAHOM N-TO
nopsiika, GopMyIbl
JUTSE N -X
MIPOU3BOTHBIX
HEKOTOPBIX
bynkuuii, ¢dopmyna
JleitOHMIa U1 n-i
IIPOU3BOJHOM
MIPOU3BEICHUS ABYX
GyHKIHH,
nuddepeHmanb
BBICIIIUX TMOPSIIKOB,
[Tapamerpuueckoe
3aJjaHue PYHKLINH,
nuddepeHnpoBaHn
e Qynkuum,
3aJITaHHOU
napaMeTpUICeCKH

49.

Paznen 3. [Ipumenenue
QG epeHIaIbLHOr0
VCUYHUCIICHUS K
HCCIIE0BAHUIO

byHKIMI

Tema 3.1 OCHOBHBIE
TEOpPEMBI
nuddepeHIaIbHOTO
ucuucienus . Packpeitue
HEOTpeAeIEHHOCTEH.
IIpaBuno Jlonurans

OCHOBHBIE TEOPEMBI
G depeHIHaTBEHOTO
UCYHCIICHUS,
packpbITHE
HEOIpeAeNIeHHOCTEH,
npaBwio Jlonurarns,
packpbITHE
HeoIpeAeeHHOCTH
Buza 0/0, packpbiThe
HeoIpeeNIeHHOCTH
BUJIA 00/c0, APyTHE
BH/IBI
HEOIPEIEIEHHOCTEN U
WX PACKPBITHE

50.

Pasnen 3. [Ipumenenue
muddepeHIHaTBLHOTO
VCUHCIIEHUS K
UCCIIEJOBAHHUIO

byHKIMI

Tema 3.2 ®opmyna
Tewnopa

®opmyina Tennopa,
JIpyras 3almch
dopmynsl Teitnopa u
OCTaTOYHOTO YJICHA,
dopmyna MaknopeHa,
pasnoxeHue
HEKOTOPBIX
AIIEMEHTaPHBIX
¢bynkuuit o popmyne
Maknopena ,
UCIIOJIb30BaHUE
dbopmynsr MakiopeHa
JUTSl BBIYMCIICHUS
MIPEAEIIOB, BEIYUCIICHHUE
4ucIia e

51.

Pasnen 3. [Ipumenenue

Tema 3.3 UccrienoBanue

IIpusnak
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nuddepeHIaIbHOTO
HCUYHUCIICHUA K
UCCIICIOBAaHHIO

byHKIMI

noBeaeHUs PYHKITNI 1
MOCTPOCHHE TpapUKOB

MOHOTOHHOCTH
(byHKLINHU, OTHICKaHHE
TOYEK JIOKaIBHOTO
AKCTpeMyMa (YyHKIINH,
HarpaBJICHHE
BBIITYKJIOCTH U TOYKH
neperuba rpaduka
(GYyHKINHU , ACUMIITOTHI

rpaduka GyHKIHMH,
CX€Ma HCCIEN0BAHUSA
rpaduka GyHKIIN
HUTOI'O yacoB B 1 cemectpe: 36
Cemectp 2
52. | Paznen 4. Tema 4.1. TlepBooOpa3nas u | I[lonsartue
Heonpenenennsiit HEONpeIeTICHHbBI HHTETpal | IepBOOOPA3HOIL
UHTErpail (yukumu,
HEOIpeIEIEHHbBIN
HHTErpat
53. | Pa3zgen 4. Tema 4.2 . OcHOBHBIE OcCHOBHEBIE CBOMCTBA
Heonpenenennsiit CBOWCTBA HEOIIPEICIICHHOTO | HEONPEACICHHOTO
HHTETpall HHTEIr'pajia HHTErpajia
Tabnuiia OCHOBHBIX Tabnuia OCHOBHBIX
HUHTErPaoB HUHTErPaNoB
54, | Paznen 4. Tema 4.3. OcHoOBHBIE Hemnocpencteennoe
Heonpenenenusrit METOJBI HHTErPUPOBAHUS HMHTErpupoBanue. Merog
HHTETpaI HOACTaHOBKH. MeTox
WHTETPUPOBAHUS T10
JacTsIM
55. | Paznmen 4. Tema 4.4. UaterpupoBanue | MHTETrpasibl BUaa
Heonpenenennslit PAIMOHAIIBHBIX . | ax+b
HHTETpall HUppanvoOHAJIIbHBIX 1 R xm CX + d dX
TPAHCUEHACHTHBIX (BYHKIIUN
IR( ,Jax® +bx+ c)jx
JR(sinx,cosx)dx
JR(e* Jdx
56. | Paznmen 5. Onpenenennsnii | Tema 5.1. Onpenencuue YcnoBus
WHTETpall. OTIpEICNICHHOTO MHTETpaja | CYIIECTBOBAHUS
OIIpeIeNIEHHOTO
HHTErpasa.
OrpaHu4eHHOCTh
UHTETPUPyEMOK
¢ynkuun . CyMMBbI
Hapby. CsoiicTBa cymm
HapOy. HeoGxonumoe n
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JIOCTaTOYHOE YCIIOBUE
WHTETPUPYEMOCTH

S7.

Paznen 5. OnpeneneHapIit
UHTETpall.

Tema 5.2 OcHOBHEBIE
CBOICTBA OMPECICHHOTO
WHTETpaia

O1eHKY HHTETPAJIOB.
dopmyia cpeTHeTo
sHayenus. OIeHKH
WHTETpaJioB ; popmyna
CPEITHETO 3HAYCHUS .
Huterpan ¢
MePEeMEHHBIM BEPXHUM
npeaenom. dopmyna
Herorona—/Jletioauna
3amMeHa IepeMeHHON B
oTpeAeIeHHOM
unTerpaie . Gopmyna
HHTErPUPOBAHUA 110
YacTsIM B OTIpeAeIeHHOM
HHTETpalie

58.

Paznen 5. Onpenenennsrit
UHTETPaJ.

Tema 5.3 HekoTtopsie
¢usnyeckue u
reOMeTpUYECKUE
MIPHIOKEHUSA
OIIpeIeIEHHOT0 HHTerpaia

ITnomane
KPUBOJIMHEHHOM
Tpaneuuu . [Inomanp
KPUBOJIMHENHOTO
cekropa. Jnuna nyru
KpuBo# . O0BeM Tena
Bpaienus. [lnomanp
MTOBEPXHOCTH BPAILCHHUS.
Pabora nepemeHHO#
CHUIBI.

59.

Paznen 5. Onpenenennsrit
WHTErpall.

Tema 5.4 HecoOGcTBEeHHBIE
HUHTETPaJIbI

HecoOcTBenHnie
HUHTETPaJIbl C
0ECKOHEYHBIMH
npeenamMu
WHTETPUPOBAHUS
.Hecob6cTBennrie
HUHTETpaJIbl OT
HEOTPaHUYCHHBIX
¢ynkuuii. [Tpuznak
CXOIUMOCTH
HECOOCTBEHHBIX
uHTerpanos . [pumep
HCIIOJIE30BAHUS
HECOOCTBEHHOT'O
WHTErpana

60.

Paznen 5. OnpeneneHnsrit
WHTETpall.

Tewma 5.5 [pubnmxeHHoe
BBIYHCIICHHE
oIpeeIeHHbBIX
UHTETPAJIoB

®dopmyiia Tpanemui.
®dopmyna mapabod.

61.

Pazgen 6.
MareMaTHdecKU aHaIH3
(GYHKIUI HECKOBKUX
MEPEMEHHBIX

Tema 6.1 Ilpenen u
HETPEPLIBHOCTH
(GYHKIUI HECKOJIBKUX
MePEMEHHBIX

[TonsiTre pyHKINU
HECKOJIbKHIX
rnepeMeHHbIX .BBOAHBIE
3aMevaHus .
Onpenenenue GyHKIMK
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IIBYX U OoJiee
MEPEMEHHBIX.
I'eomeTrpuyeckoe
n3o0paxenue QpyHKIMN
JIBYX MIEPEMEHHBIX.
[Ipenen pyHKIMN MBYX
MePEMCHHBIX.
HenpepriBHOCTD
(YHKITNH IBYX
MePEMCHHBIX.
Ornpenenenue
HETNPEPHIBHOCTU
(YHKITH IBYX
nepeMeHHbIX. OCHOBHBIE
CBOMCTBa HEMPEPBHIBHBIX

(YHKIIA IBYX
MEPEMEHHBIX
62. | Pa3nmen 6. Tema 6.2 . YacTHble Onpenenenue
Marematnueckuil aHaau3 npousBoanble . lloHaTne | muddepeHnnpyemMocTH .
(hyHKIUH HECKOTBKUX I pepeHInpyeMocTr Heob6xomumele ycnoBus
MIEPEMEHHBIX GyHKIIH g hepeHIIPYEMOCTH.
HocTtaTouHble ycioBUs
T PepeHInPYEeMOCTH.
[IpounsBoaHbIE CIOKHBIX
GyHKIHIA
63. | Paznen 6. Tema 6.3 Iuddepenrman Onpenenenue
MaremaTtnueckuii ananu3 | QyHKIAN nmuddhepernuana .
(hyHKITHIT HECKOIBKUX KacarenbHas minockocTb
MEePEMEHHBIX W HOpMaJIb K
MTOBEPXHOCTH.
'eomerpuyeckuit cMpich
nuddepernmaia
064. | Pa3nen 6. Tema 6.4 IIpousBonHas no YacTHbIe TPOU3BOIHBIE
MareMaTryeckuii aHaIM3 | HampasieHMIO. | pagueHT H nuddepeHnansl
(hyHKIUH HECKOTBKUX BBICIIHX TTOPSIIIKOB .
MePEMEHHBIX YacTHble TPOU3BOIHEIC
BBICIIMX MOPSIKOB.
Jduddepennmanst
BBICIIHX TTOPSIIKOB .
®opmymna Teiinopa 1is
(YHKITH TBYX
MIEPEMEHHBIX
65. | Paznmen 6. Tema 6.5 DxcTpeMyMbl Ompenenenue
MaremaTrueckuid aHanu3 | QYHKIUH ABYX 9KCTpEMyMa.
(bYHKIUI HECKOBKUX MEPEMEHHBIX HeoOxonumele ycinoBus
MePEMEHHBIX 9KCTpEeMyMa
HocTarouHsle ycnoBus
IKcTpeMyma. Merton
HaMMEHBIIINX KBaJPaToB
66. | Pasmen 7. Paanl Tema 7.1 TloHsTHE OCHOBHBIE OIpeAeIeHUS

YHCJIOBOI'O psAda

. CBolicTBa CXOIAIINXCS
psanoB . HeoOxonumoe
YCJIOBHE CXOJAUMOCTHU
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psna

67. | Pasmen 7. Psnel Tema 7.2 Psppl ¢ Psanme1 ¢
HEOTpULATEIbHBIMU HEOTpULATEIbHBIMU
YIICHAMHU. YIICHAMHU.
3HaKoUYepeayIomrecs pSAAbl. | 3HAKOYepeIyIOIIHecs
AGcomoTHas U yCTIOBHAS psiabl. AOcomoTHAs 1
CXOAMMOCTb PSAAOB YCIIOBHAs CXOJIUMOCTD
psinoB
68. | Pazmen 7. Psanwr Tema 7.3 CreneHHBIC PsIbI Onpenenenue u oo0IHE
3amedanus . IHTepBan
CXOMMOCTH CTETIEHHOTO
psna . CoiicTBa
CTCIICHHBIX PAIOB .
Paznoxxenne QyHkunii B
CTETICHHBIE PSIIBI
69. | Paznen 8. Psamer ®ypbe Tema 8.1 TpuronomeTpuyeckuii
Tpuronomerpuyeckuii psig PSLI ¥ €r0 OCHOBHBIE
U €ro OCHOBHBIE CBOMCTBA CBOICTBa
70. | Pa3nen 8. Panbt @ypoe Tema 8.2 Pag ®@ypne Pan ®ypoe
71. | Pa3nen 8. Psaner @ypoe Tema 8.3 CxomumocTts paga | CxogumocTts psaga Oypse

Dypee

. Psanb1 @ypoe nis
YETHBIX U HEYETHBIX
¢bynkuuii. Psg @ypee ¢
MIEPHOIOM.

HUTOTI'O yacoB Bo 2 cemecTpe: 54

Cemectp 3

72. | Pa3znmen 9. Tema 9.1 JIBoitHble OnpeneneHue u ycloBus
WNHurerpupoBanue MHTETrpaJIbl CYLIECTBOBAHUS
(GYHKIMH HECKOJIBKUX JIBOWHOTO MHTETpaa .
NIEPEMEHHBIX I'eomeTpuueckuii cMbICT

JIBOMHOTO MHTErpaa .

CBolicTBa IBOMHOIO
WHTETpaa .

CBenecHue IBOMHOIO
WHTErpana K
MIOBTOPHOMY.

Crnyuail npssMOyTOJIBHOHN
obmiacty .

Crydaii KpUBOJIMHEHHOM
obacTu .
3amMeHa nepeMeHHbBIX B
JIBOMTHOM MHTErpaJie
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73. | Pasmen 9. Tema 9.2 HexoTopsie Brrunciienre ooneMa .
I/IHTerI/IpOBaHI/Ie TCOMETPHUYIECCKHUE U Brruncnenune ToIomagamn.
QyHKIMI HECKONBKHX (bl/ISUI/I‘{eCKI/Ie NPUIOKEHUS Brruucnenue miuomaan
IepeMEHHbIX JIBOMHBIX UHTETPAJIOB MTOBEPXHOCTH.

Brruucnenue maccol
TUTACTUHKH.
Brruucnenue koopaunat
[IEHTpa Macc MIACTUHKH.

Brruucnenue MmomeHTa
WHEPIUU TUIACTUHKH.

74. | Pa3men 9. Tema 9.3 KpuBonmHelHbIE OmpenencHue
I/IHTerI/IpOBaHI/Ie HHTETpaJibl KpHBOHHHeﬁHOFO
(GYHKIMI HECKOJIBKUX MHTErpajia rnepBoro
IIEPEMEHHBIX poxa.

Brruucnenue
KPUBOJIMHENHBIX
HMHTErpajioB IIEPBOTO
pona .
Ornpenenenue
KPUBOJIMHENHOTO
WHTeTpajia BTOPOro poja.
Brruucnenue
KPUBOJIUHENHBIX
HWHTETPAJIOB BTOPOTO
pona.

CBs3b MEXIY
KPUBOJIUHENHBIMU
WHTETpaJlaMH IepBOTO U
BTOPOTO poja .

75. | Paznmen 9. Tema 9.4 ®opmyna ['puna dopmyia ['puna
WNHurerpupoBanue
GYHKIMI HECKOJIBKUX
IIEPEMEHHBIX

76. | Pazgen 9. Tema 9.5 YcnoBus Venosus
HurterpupoBanue HE3aBUCUMOCTH HE3aBUCHUMOCTH
D YHKIMIT HECKONBKNX KPUBOIIMHEHHOTO MHTETpaia | KPUBOJIHMHEHHOTO
IepeMEHHbIX OT ITyTH UHTETPUPOBAHUS WHTeTpalia OT IMyTH

WHTETPUPOBAHUS

77. | Pazmen 9. Tema 9.6. UnrerpupoBanue | MHTerprpoBanue
WHTerpupoBanue nosHbIX auddepeHmanon MOJIHBIX
(GYHKIMI HECKOTBKUX nuddeperunanos
MIEPEMEHHBIX

78. | Pa3men 9. Tema 9.7 Hexoropsie Brruncnenue miomnagu ¢
WurerpupoBanue MIPUIOKEHUS MTOMOIIBIO (POPMYITBI
yHKIHIT HeCKONBKUX KPUBOJIMHENHBIX I'puna. PaGoTa cuibl.
IepPEMEHHBIX WHTETPaJIOB BTOPOTO pojaa

79. | Paznmen 9. Tema 9.8 Tpoiiusie Onpenenenue TpPOHHOTO
I/IHTCFpI/IpOBaHI/IC HUHTETpaJibl HHTErpala . Briuucnenne
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GYHKIHMA HECKOJIBKUX

TpOﬁHLIX HUHTCIPAJIOB.

[IEPEMEHHBIX 3aMeHa NepeMEHHBIX B
TPOHHOM HHTETpae .
Hexortopsie npunoxenus
TPONHBIX UHTETPAJIOB .

80. | Pazmen 9. Tema 9.9 TloBepXHOCTHBIC Ormpeniencuue
Wurterpuposanue HHTETPAJIbI MOBEPXHOCTHOTO
(GYHKIHMA HECKOJIBKUX HHTETpaJia IIepBOro
TIepPEMEHHBIX pona. Beruucnenue

MOBEPXHOCTHBIX
MHTETPAJIOB IIEPBOTO
pona. OmnpenencHue
HOBEPXHOCTHOTO
MHTETpaja BTOPOTo poja.
Beruucnenue
IMOBCPXHOCTHBIX
HHTETPAJIOB BTOPOTO
pona. CBs3b MEXIy
MMOBCPXHOCTHBIMHU
UHTETpaJaMH MepBOTO U
BTOPOTO poJa .

81. | Pazmen 9. Tema 9.10 ®opmyrna dopmyiia
HuTerpupoBanue Octporpaackoro Octporpaackoro
(GYHKIMI HECKOJIBKUX
[IEPEMEHHBIX

82. | Pazmen 9. Tema 9. 11. ®opmyna ®opmyna Crokca
I/IHTerI/IpOBaHI/Ie Crokca
(GYHKIMI HECKOJIBKUX
MIEPEMEHHBIX

83. | Pasmen 9. Tema 9.12 Cransipaoe CkansipHoe ToJe.
WHTerpupoBanue BEKTOPHOE I10JIA BekropHoe noie.
(GyHKIMI HECKONBKUX [ToTeHnmanbHOE 1oJIe
TIEPEMEHHBIX

84. | Pazmen 9. Tema 9.13 3anaua o motoke | 3azaya o MOTOKE
HurerpupoBanue BEKTOPHOT'O TOJIS. BEKTOPHOT'O TTOJIS.
(yHKIMIA HECKONBKUX Juseprenuusi. JuBeprenuusi.
TIepEeMEHHBIX Hupxynsaaus. Potop . Hupxymsaaus. Potop .

Omneparop ["'amMunbToHa .

Oneparop ['amuneToHa .

HUTOTI'O yacos B 3 cemectpe: 36

BCEI'O yacos: 126
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4.3. CAMOCTOSTEJIBHASA PABOTA OBYYAIOIIEI'OCA

Ne HaumenoBanue Ne Buasr CPO Bcero
n/n pasaeina (TemMbl) n/n 4acoB
JUCHMILINHBI
1 2 3 4 5
Cemectp 1
1. Pazpen 1. 1.1. [IpopaboTka neKIuii - BKIFOYaeT YTeHHE 4
MaremaTruuecKuii aHAIN3 KOHCIIEKTA JICKIWHA, MPO(heCCHOHATBHOM
GyHKUMI 01HON JIUTEPATYPBl, IEPUOTUUECKUX M3IAHHUH.
TIepeMeHHOi 1.2. [IpopaboTka NEKIUii - BKIIOYAET YTEHHE 3
KOHCIIEKTA JIEKIHi, TPO(heCCHOHATHHOM
JUTEPATYPHI, IEPUOTUIECKUX H3TaHHUA.
KonrakTHas BHeayauTopHas pabora.
PacuerHO-Tpadudgeckre pabOTHL
1.3. IloaroroBka kK IPOMEKYTOUHOMY KOHTPOJIIO . 3
N3yyeHue NONOIHATEIbHON JIUTEPATYPHI 110
paszeny.
2. Paznen 2. 2.1. [TpopaboTka JieKIui - BKIIOYACT YTCHUE 4
HuddepenunpoBanue KOHCIIEKTa JICKIHi, PO eCCHOHATBHON
JUTEPATYPBl, IEPUOTUIECKUX H3AAHUH.
PacuerHO-Tpadudgeckre pabOTHL
2.2. IlonroroBka kK MPOMEKYTOYHOMY KOHTPOJIIO . 4
N3yyeHue NONOIHATEIBbHON JIUTEPATYPHI 110
paszeny.
2.3. ITonroroBka K MpOMEKYTOYHOMY KOHTPOJIIO . 2
N3yyeHue NONOIHATEIbHON JIUTEPATYPHI 110
paszeny.
3. Paznen 3. [Ipumenenue 3.1 Pabora c JIeKIIMOHHBIM MaTEPUaIOM, IIOUCK U 4
nuddepeHHanTbHOro 0030p JIUTEpaTyphl U IJICKTPOHHBIX
NCUYMCIICHHUS K MCTOYHUKOB WH(POPMAIIMH IO UHIUBHUyaTbHO
HCCIE10BAHMIO (YHKIHIL 3aJlaHHON TIpoOJIeMe.
3.2 [MpopaboTka JeKIuii - BKIIOYAET YTCHUE 4
KOHCIIEKTa JICKLUH, TPO(heCCHOHATBHOM
JUTEPATYPBl, IEPUOTUIECKUX H3TAHHUMH.
PacuetHo-Tpaduieckue paboThI.
3.3 [MoaroroBka Kk MPOMEKYTOUHOMY KOHTPOJIIO . 6
N3yyeHue 1onoJHATEIBbHOW JTUTEPATYPHI 11O
paszeny.
HUTOI'O yacos B 1 cemecTtpe: 34
Cemectp 2
4, Paznen 4. 4.1 [IpopaboTKa JIEKITHii - BKIIFOYAET YTCHUE 1
Heonpenenennsrit KOHCIIEKTa JIEKIIUH, TpohecCUOHATBHON
UHTErpain JIUTEPATYPBl, IEPUOTUIECKUX M3IAHUMH.
4.2 [IpopaboTka neKIuii - BKIIOYaeT YTeHHE 1

KOHCIIEKTa JIEKU, MPO(heCCHOHATBHOM
JIUTEPaTyphl, NEPUOANYECKUX U3TAHUM.
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4.3

[TpopaboTka ekt - BKIIOYaeT YTCHUE
KOHCIIEKTa JISKIIHHA, TTpodecCHOHaTLHOMI
JINTEPATypPbl, IEPUOJUIYECKUX U3AAHUM.
PacuetHo-Tpaduueckue paboThL

4.4

[lonroroBka K KOJIJIOKBUYMY IO BCEM TeMaM
pazzena. M3yyeHue AONONMHUTEIbHON
JUTEpaTypsl 10 pasaeny. KoHrakTHas
BHeayAUTOpHas paboTa. PacueTHo-rpaduyeckue
paboTEHI.

Pazgen 5 OnpeneneHuniit
WHTETpal.

5.1

[TpopaboTka JeKIu - BKIIOYaeT YTCHUS
KOHCIIEKTa JISKIHA, TTpodecCHoHaTbHOM
JUTEPATYPHI, NIEPUOTUUECCKUX U3TaHUM.

5.2

[TpopaboTka ek - BKIIOYaeT YTCHUS
KOHCIIEKTa JISKIHH, TTpodeccrHoHaIbHOM
JTUTEPaTypPHl, IEPUOTNIECKUX U3TAHUI.
KonTakTHast BHeayiuTopHas paboTa.

5.3

Brinonnenne pacueTHO-rpaduuecKoi paboThl,
MOATOTOBKA K MPAKTUIECKUM 3aHATHUAM .

5.4

[TpopaboTka JieKIui - BKIIOYAeT YTCHUE
KOHCIIEKTa JIEKITHH, TpohecCHOHATBHOM
JIUTEPATYPBl, IEPUOTUIECKUX M3AAHHUH.

5.5

IToaroroBka K MPOMEKYTOUYHOMY KOHTPOJIIO .
N3yyeHue NONOIHATEIbHON JIUTEPATYPHI 110
paszneny.

5.6

IToaroroBka K KOJUIOKBUYMY II0 BCEM TEMaM
pazaena. M3ydyeHue JONOJHATEIbHON
JIMTEpATypHI 10 pasneiy. PacuerHo-
rpaduyeckue paboThI.

Paznen 6.
MaremMaTH4ecKui aHaInu3
(hyHKITHI HECKOJIBKIX
MIEPEMEHHBIX

6.1

[IpopaboTka JieKInH - BKIIOYACT YTCHUE
KOHCIIEKTA JICKIUH, PO EeCCHOHATBHON
JIMTEPATyPhl, IEPHOJTUUECKUX U3TaHH.

6.2

Brinonnenne pacueTHO-rpaduuecKoi paboThl,
MOJTOTOBKA K MPAKTUYECKUM 3aHATHUSAM .

6.3

[IpopaboTka aeKIMi - BKIIOYACT YTEHUE
KOHCIIEKTa JICKHH, TPO(eCCHOHATBHOM
JTUTEpaTyphl, IEPUOTUUECKUX U3JTaHHUI.

6.4

IToaroroBka Kk MPOMEKYTOUHOMY KOHTPOJIIO .
N3yyeHue 1OnO0IHATEIbHON JIUTEPATYPHI 110
paszeiy.

6.5

HO)II‘OTOBKa K KOJUIOKBUYMY I10 BCEM TEMaM
pazzaena. MI3ydyeHue JOMOJHATEIbHOU
JIUTEPATYPHI MO pa3ieny.

Paznen 7. Panbl

7.1

[IpopaboTka ek - BKIIOYaeT YTCHUE
KOHCIIEKTa JISKIIHH, TTpodeccroHaIbHOM
JUTEPATYPhl, IEPUOTUIECKUX U3JIAHUMH.

7.2

Brinonnenne pacueTHO-rpaduuecKoi paboThl,
MOATOTOBKA K MPAKTUIECKUM 3aHATHUSM .

7.3

[ToaroToBKa K MPOMEKYTOUHOMY KOHTPOJIIO .
W3yueHue TOMONTHUTEIBHOMN TUTEPATYPHI 110
paszeny.
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Paznen 8. Pspr @ypre

8.1

[IpopaboTKa JIeKITHii - BKIIFOYAaeT YTCHUE
KOHCIIEKTa JISKIHH, TTpodeccrHoHaIbHOM
JUTEPATYPHI, TIEPUOTNUECCKUX U3TaHUU.

8.2

Brimonnenne pacueTHO-rpadu4ecKoi paboThl,
MOJTrOTOBKA K MPAKTHYECKUM 3aHITUAM .

8.3

[TpopaboTka ek - BKIIOYaeT YTCHUS
KOHCIICKTa JISKITUH, MPo(heCCUOHATBHON
JIUTEPATYPBI, HEPUOANUECKUX U3IaHUM.
PacuerHo-Tpadudeckue pabOTHL

8.4

[ToaroToBka K MpOMEKyTOYHOMY KOHTPOJIIO .
H3ydeHne TOMOTHUTEIBHON JTUTEPATYPBI IO
pazneuny.

8.5

IToaroroBka K MPOMEKYTOYHOMY KOHTPOJIIO .
N3yyeHue NONOIHATEIbHOU JIUTEPATYPHI 110
paszneny.

HUTOI'O yacoB B 2 cemecTpe:

34

Cemectp 3

9.

Paznen 9.
WNHTterpupoBanue
(GyHKIMN HECKOIBKUX
IIEPEMEHHBIX

9.1

[TpopaboTka JieKIui - BKIIOYACT YTCHHUE
KOHCIIEKTa JIEKITNH, TpohecCHOHATBHOM
JIUTEPATYPBl, IEPUOTUIECKIX M3AAHHUH.

9.2

[TpopaboTka JieKIui - BKIIOYAeT YTCHUE
KOHCIIEKTA JICKLUH, PO EeCCHOHATBHON
JIMTEPATyPhl, IEPHOTUUCCKUX U3TaHH.

9.3

Bremonnenne pacueTHO-Tpadmaeckoit paboThl,
MMOATrOTOBKA K MPAKTUYCCKUM 3aHATUAIM .

9.4

[IpopaboTka neKkIuii - BKIFOYaeT YTeHHE
KOHCIIEKTA JIEKIHiA, MPOheCCHOHATHHOM
JIUTEPATYPhl, IEPUOJUYECKUX U3TAHUH.
PacuerHo-Tpadudeckue paboOTHL

95

IToaroroBka K MPOMEXXYTOUHOMY KOHTPOJIIO .
W3yueHne NOMONIHUTEIBHOMN JTUTEPaTyphl 10
paszeny.

9.6

[IpopaboTka JieKInH - BKIIOYAeT YTCHUE
KOHCIIEKTa JIEKIUH, TpohecCHOHATBHON
JIUTEPATYPhl, IEPUOJUIYECKUX U3TAHUH.
PacuetHo-Tpaduyeckue paboOTHI.

9.7

BrimonneHne pacueTHO-rpadu4ecKoi padoThl,
MOATOTOBKA K MPAKTUYECKUM 3aHATHUAM .

9.8

IToaroToBka K MPOMEKYTOUYHOMY KOHTPOJIIO .
N3yyeHue 1OnoJHATEIbHONW JIUTEPATYPHI 110
paszeiny.

9.9

[IpopaboTKa JIEKITHii - BKIIFOYAET YTCHUE
KOHCIIEKTa JIEKITUH, TPo(heCCHOHATBHON
JIUTEPATYPBL, IEPUOANUECKUX U3IaHUM.
PacueTHO-Tpaduieckue paboThI.

9.10

[IpopaboTKa JIeKITHii - BKIIFOYAET YTCHUE
KOHCIIeKTa JIEKITUH, TpohecCHOHATBHOM
JUTEPATYPBl, IEPUOTUIECKUX H3TAHHUMH.
KoHnrakTHast BHeaymuTOpHas pabora.
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9.11 Brinonnenne pacueTHO-rpaduuecKoi paboThl, 4
HOATOTOBKA K MPAKTHYECKUM 3aHSTHSM .
9.12 IlonroroBka K MpOMEXYTOYHOMY KOHTPOJIIO . 8
W3yyeHune nonoJHUTEIbHOW TUTEPATYPHI IO
pazneuny.
9.13 IlonroroBka K MpOMEXYTOYHOMY KOHTPOJIIO . 14
W3yyeHune nonoJHATEIbHOW TUTEPATYPHI IO
pazneuny.
HUTOI'O yacoB B 3cemecTpe: 70
BCEI'O uyacoB 138

5. IEPEYEHb METOJAYECKOT'O OBECIIEYEHUS JJIsI CAMOCTOATEJBHOM
PABOTbBI OBYYAIOIIUXCA 11O JUCHUITTIMHE

5.1. MeTonnyeckue yKazanus 1Jisl HOATOTOBKU 00Yy4aOIIMXCS K JIEKIHMOHHBIM 3aHATUIM

Jlexuu COCTaBIISIIOT OCHOBY TEOPETUUYECKOTO OOYUYEHHS U JAl0T CUCTEMaTHU3UPOBAHHBIE
OCHOBBI Hay4yHbIX 3HaHUH MO JUCLUUIUIMHE, PACKPBIBAIOT COCTOSIHME U MEPCHEKTUBbI PA3BUTHUS
COOTBETCTBYIOIIEH 00JacTH HayKH, KOHLEHTPUPYIOT BHMMaHHE OOydarolluxcsi Ha Haubosee
CJIOXKHBIX U Y3JIOBBIX BOIIPOCAX, CTUMYJIMPYIOT UX aKTUBHYIO NTO3HABATEJIbHYIO J1€ATEIbHOCTD U
CIocoOCTBYIOT (POPMUPOBAHHUIO TBOPUECKOT'O MBIIIIICHHUS.

BenymmM MeTonoM B JIEKIIMHM BBICTYNAET YCTHOE M3JIOKEHHE YUeOHOTO Marepuana,
COTPOBOXKAAIOIIEECS UCIIOB30BaHNE MYIbTUMEINA allapaTyphl.

Jlexuus siBnsieTcs UCXoaHOM (HOpMOI BCcero yueOHOro Mporiecca, UrpaeT HarpaBIIsIFOITYIO
Y OPraHMU3YIOLIYI0 POJIb B CaMOCTOSITEJIBHOM HM3YyY€HUH NpeaMmera. BakHeiiias poib JIEKLIUU
3aKJIF0YAETCs B JIMYHOM BO3JIEHCTBUU JIEKTOPA HA Ay JUTOPHIO.

OcHOBHas AuJaKTHYecKas 1eJb JIEKIUH - o0ecreyeHre OpUEeHTUPOBOYHOM OCHOBBI IS
JNaTbHEHIIIETO0 yCBOGHHS yueOHoro wmatepuana. I[locTpoeHue JeKIMi MO JUCHUTIIINHE
«MaTteMaTH4eCKHii aHAITN3» OCYIIECTBISICTCS Ha OCHOBE IMPHHIIMIIOB HAYYHOCTH (Ipeanonaraer
BOCIIMUTAHME JUAJIEKTHMYECKOTO TOAXO0Ja K HM3ydyaeMbIM TMpeAMETaM U  SIBICHUSM,
JMANIEKTUYECKOT0 MBIIIIeHNS, (OpMUpOBaHNE MPaBUWIBHBIX MPEACTABICHUN, HAYYHbIX MOHATUH
Y YMEHUSI TOYHO BBIPA3UTh UX B OMPEACICHUSIX U TEPMUHAX, IPUHATHIX B HAyKe).

Ha nexuusix pacKkpbIBarOTCS OCHOBHBIE TEOPETHUECKUE ACHEKTHI, IIPUBOIATCS IPUMEPHI
peanu3aiuy Ha IPaKTHKE, OCBEIIaeTCs JOCTUTHYTHIN YpoBeHb (hopMaIn3aluu J1eATeIbHOCTH 10
aBTOMATHU3alMH IIPOLIECCOB.

Cneunduueckoil yepTol H3ydeHHs NAHHOTO Kypca SBISIeTCs TO, YTO NpUOOpETEeHHE
YMEHUH M HaBBIKOB pabOThl HEBO3MOXKHO 0€3 CHCTEeMAaTH4eCKOH TPEHUPOBKH, KOTOpas
OCYIIIECTBIISIETCS Ha MPAKTUYECKUX 3aHITHSIX.

OcHOBHOE BHUMaHHME B JIEKIIMM COCPEJOTAUYMBAETCS Ha TIyOOKOM, BCECTOPOHHEM
PacKpbITUU TJIaBHBIX, Y3JIOBBIX, HanOoJiee TPYIHBIX BOMPOCOB TEMbl. Y3K€ Ha HayaJlbHOM 3Tare
HOJATOTOBKH JIEKIIMU PEIIAETCsl BOIPOC O COOTHOLIEHUH MaTepHajIoB yuyeOHUKA U JIEKIUH.

Hnst Toro 9ToOBI JEKIMs i oOydaromierocs ObUla TPOIYKTUBHOW, K HEW HAI0
rotoBUThCS. [10AroTOBKA K JIEKIIMH 3aKII0YAETCS B CIIEIYIOIIEM:

- y3HaTh TeMY JIEKLIUH (110 TEMaTUYECKOMY IUIaHy, 10 WH(POPMAIIUHU JIEKTOPA),
- IPOYUTATh Y4€OHBIM MaTepHall Mo yUeOHUKY U yUeOHBIM TOCOOUSIM,

- YSICHUTh MECTO M3y4aeMOil TeMbI B CBOEH NpodecCHOHaIbHOM MOATOTOBKE,
- BBIIUCATh OCHOBHbBIE TEPMUHBI,

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME JIEKLIUH,
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- YSICHUTbh, KaKie yueOHbIEe SIEMEHTHI OCTAJINCh HESCHBIMH,
- 3aIKMCaTh BOIPOCHI, KOTOPBIE MOKHO 3a/1aTh JIEKTOPY Ha JICKIIUH.

B Xxome 5eKUMOHHBIX 3aHATUN OOYYAIONIMICA JIOJKEH BECTH KOHCIEKTHPOBAHHE
yueOHoro Matepuana. OOpaiiaTb BHUMaHHE Ha KaTeropuH, (OpPMYJIHMPOBKH, PACKpPbIBAIOILIME
COJCpKAHUE TEX WU WHBIX SBICHUM W IPOLECCOB, HAYYHBIE BBIBOJbI M IPAKTHYECKUE
PEKOMEHIALMH, IIOJOKUTENIBHBIA OINBIT B OPaTOPCKOM HCKyccTBE. JKenaTesbHO OCTaBUTH B
pabouMx KOHCIEKTax IOJjs, Ha KOTOPBIX J€laTh IOMETKH W3 PEKOMEHJIOBAaHHOW JIUTEpaTyphl,
JIONOJIHAIONIME MaTepuall IpPOCIyIIaHHOM JIEKIMH, a TaKkKe MOJYEepKUBAIOIIUE O0COo0yro
BaXHOCTh T€X WJIM MHBIX TEOPETUUECKMX IOJIOKEHUM. 3a/1aBaTh MPENOAABaTEN0 YTOUHSIOUINE
BOIIPOCHI C LIEJIBIO YSICHEHUS TEOPETUYECKUX MTOJIOKEHHUN, PA3PELICHHS CIIOPHBIX CUTYALAH.

Vxkazanus 1o KOHCIICKTUPOBAHUTIO JICKITUM:

- HC HY>KHO CTapaThCA 3a11McaTtbh BECb MaTCpHrall, O3By‘l€HHBIﬁ npenoaaBaTciIcM. Kax
IMMpaBUJIO, JICKTOPOM JCIAKOTCA aKIICHTHI Ha KIIFOYCBLIX MOMCHTAX JICKIUHU JIsI Ha4YaJla
KOHCIICKTUPOBAHU S

- KOHCIICKTUPOBAaHUC HCO6XOILI/IMO HAYMHATH II0CJIC OTJIAIICHUEM IJIaBHON MBICIU
JICKTOPOM, II€PC HaA4YaJIOM €€ KOMMCHTUPOBAHUW A,

- BbIICJICHUE TJIaBHBIX MBICIICH B KOHCIIEKTE APYTUM [[BETOM LI€JIeCO00pa3HO
MIPOU3BOAUTH BHE JICKLIUH C LIEJIBIO COKPAIIEHUS BPEMEHN HA KOHCIIEKTUPOBAHHUE HA
caMol JICKIIUH;

- IPUMCHCHUC COKpaH_IGHI/Iﬁ IMPUBCTCTBYCTCA,
- HY>KHO n30erarhb JJIMHHBIX U CJIO0XKHBIX paCCY)I(IICHI/IfI;

- JOCJIOBHOC KOHCIICKTUPOBAHUEC OTHUMACT MHOI'O BpEMECHHU, IIOOTOMY HCO6XOILI/IMO
OITyCKaTb (I)pa3]51, HMCIOIUEC BTOPOCTCIICHHOC 3HAUYCHUC,

- €CJIM B JIEKLIIUU BCTPEUYAIOTCSI HEM3BECTHBIE TEPMUHBI, JIyUIlle BCETO OTMETUTH Ha MOJIAX
UX CYILIECTBOBAHUE, OCTABUTH MECTO JIJISl UX MOSICHEHUSI U B KOHIIE JIEKIIUU 33]1aTh
YTOYHSIOLIUH BOIIPOC JIEKTOPY.

KoHncnektupoBaHue 1 pereH3upoBanye, TakuM 00pa3oM, 3TO IPOLECC BbIACIECHUS
OCHOBHBIX MBICJIEH TEKCTa, €r0 OCMBICIEHHSI U OLIEHKHU COZIeprKallieiics B HeM HH(pOpMalnu.
Jannslii Buj yueOHOM pabOTHI SABISETCS BUAOM MHAUBUAYAIBHON CAaMOCTOSITENIbHOM paboThI
oOyuatorerocs.

5.2. Meroanyeckne YyKa3aHusi Ui MOATOTOBKH O00y4ammuxcsi K Ja0opaTOpPHBIM
3AHATUAM

Y4eOHBIM ITaHOM HE TTPETYCMOTPEHO.

5.3. MeTonnyeckue yKazaHusi JJIsl OATOTOBKYU 00y4AaIOIMXCS K MPAKTHYECKUM 3aHATHAM
B mpouecce moAroToBKM M IMPOBENEHUS NPAKTHUUECKUX 3aHATHH oOydaromuecs

3aKpEIUISIIOT TIOJIYYeHHBIE paHee TEOPEeTUUYECKHE 3HaHWs, TMPUOOPETAlOT HABBIKM UX

MPAKTUYCCKOI'0 NPUMCEHCHUS, OIIbIT paHHOHaHBHOﬁ opraHuzanun yqe6H01”4 pa6OTLI, TOTOBATCA
K DK3aM€Ha.
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[TockobKy aKTMBHOCTh Ha MPAKTUYECKUX 3AHATUAX SBISAETCS NPEIMETOM BHYTPH
CEMECTPOBOI0 KOHTPOJIS €r0 MPOJABUKEHUS B OCBOCHUHU KypCa, ITIOArOTOBKA K TAKUM 3aHATUAM
TpeOyeT OTBETCTBEHHOT'O OTHOIIICHHUS.

IIpn moAroToBke K 3aHATHIO B IIEPBYIO O4Y€pelb JOJDKHBI MCIOJIb30BaThb MaTepHall
JEKUUHA W COOTBETCTBYIOUIMX JIMTEPATYPHBIX MCTOYHUKOB. (CaMOKOHTpOJIb KadecTBa
IIOATOTOBKHA K KaKIOMY 3aHATHIO OCYILECTBIIAIOT, MPOBEPss CBOM 3HAaHUSA M OTBEYas Ha
BOIIPOCHI JJIs1 CAMOIIPOBEPKH 110 COOTBETCTBYIOLIEH TEME.

BxogHOH KOHTpOJIb  OCYLIECTBISETCS IpenojaBaTeleM B BUAE IPOBEPKU U
aKTyaJlM3alluy 3HaHUH 00y4aroluXcsl 10 COOTBETCTBYIOLIEH TEME.

BBIXOHHOﬁ KOHTPOJIb OCYHIECTBIIACTCA IIPEIIogaBaTciieM HpOBepKOfI KadyeCctBa H
IIOJIHOTBI BBITIOJITHCHHUA 3aJaHU.

[loAroToBKy K NpPaKTUYECKOMY 3aHSATUIO KaXAbld OOy4aroluiicsi JOJDKEH HadaTb C
O3HAKOMJICHHA C IUIAHOM IIPAaKTHYECKOTO 3aHsTHs, KOTOPBIM OTpaXkaeT CoOJEp)KaHue
IpeJI0KEHHON TeMbl. THiaTenbHOE MPOAYMBIBAHUE U U3yYEHHE BONPOCOB IJIAaHA OCHOBBIBAETCS
Ha MpopabdOTKe TEKYyIIEero Marepuana, a 3aTeM H3ydeHHe O005S3aTesIbHOW M JONOJHHUTEIbHOMN
JUTEPATypPhl, PEKOMEHJOBAaHHOM K JaHHOU TEME.

Bce HOBBbIE MOHATHSA MO M3y4aeMOW TeMe HEOOXOIMMO BBIyUYUTb HAaU3yCTh U BHECTU B
riioccapuii, KOTOpBIN 11€7€CO00pa3HO BECTH C CaMOro Hauyauia u3ydeHus Kypca. PesynpraT Takoit
paboThl JOJDKEH NPOSIBUTbCA B CHOCOOHOCTH 0Oydaromierocss CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOIIPOCHI, €T0 BHICTYIJIEHUU U YYaCTUU B KOJIJIEKTUBHOM OOCYKIEHHH BOIIPOCOB
M3y4aeMOH TEMBbI, IPaBUIbHOM BBIIIOJHEHUH ITPAKTUUECKUX 3a1aHUM.

[Tpennaraercs cieayromas onopHasi cxema IMoArOTOBKU K MPAaKTUYECKUM 3aHSATHUSM.

1. O3HakoMJIeHHE C TEMOW MPAKTUYECKOTo 3aHATUSA. BblaeneHue riaBHOro (OCHOBHOM
TEMBbI) U BTOPOCTENIEHHOTO (I10/Ipa3/IeJibl, YACTHBIE BOIIPOCHI TEMBI).

2. OcBoeHME TEOPETUUECKOIO MaTepuaia o TEME ¢ OMOPOM Ha JEKIMOHHBIN MaTepuall,
y4eOHHK U Jpyrue yueOHble pecypcbl. CaMOIpoBeEpKa: TOCTAaHOBKA BOMPOCOB, 3aTPAruBaIOIINX
OCHOBHBIE TEPMUHBI, ONIPEIEICHUSI U MTOJIOKEHUS 110 TEME, U OTBETHI HAa HUX.

3. BrimonHeHnue mnpaktudeckoro 3agaHus. OOHapyeHHE OCHOBHBIX TPYJHOCTEH, HX
pelIeHre C TOMOIIbI0 JONOJHUTENbHBIX HHTEUIEKTYalbHbIX YCUIMH W/WIM HOJIKIIOYEHUS
JIOTIOTHUTEIbHBIX UCTOYHUKOB HH(OPMALINH.

4. PerieHue TUNOBBIX 33JJaHUN pacueTHO-TpapuuecKoi paboTHlI.

OOyyaromuiics Ipy MOATOTOBKE K MPAKTUYECKOMY 3aHATHIO MOKET KOHCYJIbTHPOBATHCA
C TIpenojaBareleM UM IOJdydaTb OT HEr0 HaBOASIINME Ppa3bsICHEHHs, 3aJaHus A
CaMOCTOSITENIbHOM pabOThI.

JluIaKkTHUecKue el MNPaKTUYeCKOro 3aHATHS: YriayOJieHHe, CHUCTeMaTu3alus |
3aKperyieHue 3HaHUH, MpeBpalleHue UX B YOeKIEHUS; IPOBEPKa 3HAHUMN; MPUBUTHE YMEHUI U
HaBBIKOB CAMOCTOSITENIHOW padOThl ¢ KHUTOH; pa3BUTHE KYJIbTYphl peud, (OpMHpOBaHUE
YMEHHMsI apTyMEHTHPOBAHO OTCTaWBATh CBOIO TOUKY 3PEHMsI, OTBEYATh Ha BOMPOCHI CIIyIIaTeNel;
YMEHHME CIylaTh IpYruX, 3a1aBaTh BOIPOCHI.

3ajayu:  CTUMYJUpPOBATh  PETYISIPHOE  M3YyYEHUE  IPOrpaMMHOIO  MaTepuaia,
NIEPBOMCTOYHUKOB; 3aKPEIUIATh 3HAHUs, IOJyYCHHBIE HA YPOKE U BO BPEMs CaMOCTOSTEIbHOU
paboThl; oboramark 3HaHUSMHU Oy1arojapsi BHICTYIUIEHUSM TOBapHIENd M yYUTENs Ha 3aHSATHUH,

KOPPCKTHUPOBATH PAHCC MMOJTYUYCHHBIC 3HAHUS.

(DYHKI_II/II/I MMPaKTUYCCKOI'O 3aHATHS:
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-yaeOHas (yriyoieHne, KOHKpETU3alus, CUCTEMaTU3aINI0 3HaHUH, YCBOCHHBIX BO BpeMs
3aHATHI U B IPOLIECCE CAMOCTOATENIBHOM MOATOTOBKH K CEMUHAPY);

- pasBuBamIas (pPa3BUTHE JIOTUYECKOTO MBINUICHUS YYallUXCs OOYyYaroluxcs,
npuoOpeTeHne WMH YMEHUH paboTaTh C pa3IuYHBIMU JIMTEPATYPHBIMH HUCTOYHHKAMH,
dbopMHUpOBaHKE YMEHUN U HaBBIKOB aHalIM3a (aKTOB, SBICHUM, TPOOIEM U T.1.);

- BocmHTaTelbHAas (BOCIHMTAHHE OTBETCTBEHHOCTH, PaOOTOCIOCOOHOCTH, BOCIIMTaHHE
KyJBTYpBl OOLIEHHS U MBIIJICHUS, IPUBUTHE MHTEpEca K U3YUEHHIO Mpeamera, popMupoBaHue
NOTPEOHOCTH pallMOHAM3aMK W y4eOHO-ITO3HABATEIBHON NEATEIILHOCTH M OpPraHU3aluu
JI0CYTa)

- JIMarHOCTHYECKasi -KOPPEKIMOHHYI0O W KOHTPOIHMPYIOUIYIO (KOHTPOJIb 332 Ka4eCTBOM
YCBOCHHUS 00ydJaromMMUCs Y4eOHOTO MaTepualia, BBISBICHHE MPOOETIOB B €ro YCBOCHHH U HX
MIPEOJIOJICHHS )

- OpraHusanusa CaMOCTOSITCILHOMN pa6OTI>I 06y11a10u1nxc;1 COACPIKUT 00BsCHEHHE
COACpIKaHuA 3aaadyv, MCTOAWKHU €ro BBIIOJHCHUA, KPATKYIO AHHOTALIUIO PCKOMCHIOBAHHBIX
HNCTOYHHUKOB I/IH(I)OpMaLII/II/I, NPpEAJIONKCHUS 110 BBINTOJIHCHUIO NHANBUAYAJIbHBIX BaﬂaHHﬁ.

5.4 Metoanyeckue yKa3aHus 0 CaMOCTOATEIbHOM padoTe 00y4ar0IMXcs

CaMmocrtosiTennbHast ~ pabora  oOydalmUXCsl — TpEArnojaraeT  pasindHbie  (HOPMBI
WH/IMBUYAIbHOW Y4eOHOW IesITeIbHOCTH: KOHCIEKTHPOBAHWE HAYYHOH JIMTEpaTypbl, cOOp U
aHaJIN3 MPAKTHYCCKOI0 Marcpuajia B CMI/L MMPOCKTUPOBAHUEC, BBLIIIOJIHCHUC TCMATUUYCCKUX U
TBOPUYECKUX 3aJaHuil u mp. Beibop ¢opM M BUAOB caMOCTOATENHHOW pabOTHI OMpeaemsieTcs
WHIWBUAYAJIBbHO-IMYHOCTHBIM IIOAXOAOM K O6yquI/II-O COBMCCTHO TIpe€rioaaBaTcjicM U
oOyuaromuMmcsi. @OpMBI TEKYIIETO KOHTPOJS YCIEBAEMOCTH W MPOMEXKYTOUHOM aTTecTalruu
o0ydJaronuxcs.

CogepxaHrie BHEAyTUTOPHOU CaMOCTOSITENTbHON pabOThl 00YJAIOIIMXCS 110 TUCITUTUIINHE
«MareMaTH4eCcKUi aHAINU3 BKIFOYAET B ce0s Pa3JIMYHBIC BUJbI JCATCIbHOCTU!

* yTeHHe TeKcTa (yueOHHKa, TePBOUCTOUHUKA, JOMOIHUTENBHON JIUTEPATYPHI);

* COCTaBJICHUE IIJIaHA TEKCTa;

* KOHCIIEKTHPOBAHHE TEKCTA;

* paboTa co CJIOBApPSMH U CIIPABOYHUKAMU;

* 03HAaKOMJICHHE C HOPMAaTHUBHBIMU JOKYMEHTaMHU;

* WCcleoBaTeNnbCcKas padboTa;

* WCIIOJIb30BaHUE ayIMO0- U BUJICO3AIHCH;

* paboTa ¢ NEeKTPOHHBIMU HH(OPMALIMOHHBIMU PECYPCAMU;

* BBITIOJTHEHUE TECTOBBIX 3aJaHMIA;

¢ OTBCThHI HA KOHTPOJIbHBIC BOIIPOCHI;

5.5 MeToan4yeckne yKa3aHusl 110 BBIIOJIHEHHIO PacYeTHO-rpaduyeckoi padoTsl

PacuetHo-rpaduueckas pabora odopmisieTcs B pacrnedyaTaHHOM WU PYKOTHCHOM

BapuaHte. HoMep BapuaHTa BbIOMpaeTCs 10 MOPSIIKOBOMY HOMeEpY crucka oOyvatouuxcs. PI'P
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C JIpyTUM HOMEpPOM BapuaHTa He 3a4MUThIBAIOTCA. PaboTa BBINONHSETCS aKKypaTHO, B Ciydae
PYKOIIUCHOTO 0(hOPMIICHHS YTEHUE €€ HE JIOJDKHO BBI3BIBATH 3aTPYIHCHHIA.

PI'P pomxHa cOCTOSATP M3 TUTYJIBHOIO JIMCTa M OCHOBHOM dYactu. Jlomyckaercs
BKIIIOUEHUE B pabOTy NPUIOXKEHUH, coAepKalluX TaOJMLbl, PUCYHKH, MOJIyYCHHbIE Ha
KoMmmbioTepe. Ha TUTynpHOM jHcTe 0053aTelbHO YKa3bIBa€TCS HAMMEHOBAaHUE JIMCHUIUIMHBI,
O®OUO obyuaromerocsi, rpynmna, BapuaHT 3aaanus, @O npenomasatens. BeinosHeHHas u
odopmiieHHas paboTa J0JDKHA OBITH IPECTABICHA MTPETOJaBaTelto0 He Mo3aHee, yeM 3a 10 qHei
JI0 HayaJla CeCCUU.

B ocHoBHO#t wactu PI'P no pemeHus xkaxmo 3amgadd JOJDKHBI OBITh TPEICTaBICHBI
COOCTBEHHBIC JaHHBIC: BapUAHT 3aaHus, (HOPMYJIMPOBKA 3a/JaHUs, YWCICHHBIC 3HAYCHUS,
COOTBETCTBYIOIIME CBOEMY BapuaHTy. Jlajiee MOMKHO OBITh MPEACTABICHO PEIICHUE C
pacuiudpoBkoil GopMyn U TOcCIeIOBaTENbLHOCTH JeiicTBuil. Bce BbhIUMCIEHHS CcHaudaia
MPEJICTABIISIFOTCS B BUJE pacueTHBIX (opMyll, 3aTeM B (OPMYIbl MOACTABISAIOTCS YHCICHHBIC
3HAUEHUS M 3alKMCHIBACTCS OTBET C YKa3aHWEM CIAWHHII W3MEpeHUi (0e3 MpOMEKYyTOUHBIX

pacueToB). Bce BeuncIuTEIbHBIE MPOLEAYPHI CIEAYET MPOU3BOIUTE ¢ TOUHOCTHIO 110 0,01.

Padora ¢ iMTepaTypHBIMH HCTOYHUKAMHU U HHTEPHET pecypcaMu

B mpomecce mOArOTOBKM K TMPAKTHYECKUM 3aHATUSAM, OOy4aromIMMCS HEOOXOIMMO
o0patuTh 0co00€ BHHMMaHHE Ha CaMOCTOSATENbHOE M3Y4YEHHE DPEKOMEHJIOBAaHHOH yueOGHO-
METOMYECKOH (a TaKKe HayYHOU U MOMYJISIPHO ) TUTEPATYPHI.

CamocrodrenbHas padoTa ¢ yueOHUKaMH, y4eOHBIMU TOCOOUSMH, HAYYHOU, CIIPAaBOYHON
U NONYJISIPHOM JINTEpaTypoy, MaTepHalaMd MEPUOAUYECKUX W3TaHMM U VHTepHeTa sBisieTcs
HanOonee S((EKTUBHBIM  METOAOM  TOJYYEHHUs  3HAHHWM, TO3BOJISIET  3HAYUTENBHO
aKTHUBU3MPOBATH TMPOIECC OBJIaJIeHUs HHPOPMAIMEH, CrMmocoOCTByeT Oosiee TriIyOOKOMY
YCBOGHHMIO M3Yy4aeMoro Matepuana, (opMupyeT y o0OydarolMXcs CBO€ OTHOUIEHHE K
KOHKpETHOH Ipoodiieme.

Bosee rirybokoMy pacKpbITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JONOJIHUTEIBHOM
JUTEPaTypoi, PEKOMEHIOBaHHON MpernoAaBaTeyieM MO KaKJOW TeMe MPaKTHUYECKOTO 3aHATHS,
YTO MO3BOJIAET O0YYArOIMMCS MPOSIBUTH CBOK MHJIUBUAYAJIBLHOCTh B PaMKax BBICTYIUIEHUS Ha
JAHHBIX 3aHATHUSX, BBISIBUTH IIMPOKHM CIIEKTp MHEHHH 110 U3yyaeMoi mpoodiieme.

IIpomexyTodyHas aTTecTANMA

[lo wtoram cemecTpoB HpOBOAMTCA dK3aMeH. lIpu MoAroroBke K caade SK3aMeHa
pEKOMEH1yeTcs MOJIb30BaThCsl MaTepralaMt JIEKIIMY, 1a00paTOPHBIX U MPAKTHYECKUX 3aHATHM,
U MaTepualaMy, U3y4€HHBIMH B X0JI€ TEKYILEH CaMOCTOSITETbHON pabOTHI.

DK3aMeH NPOBOJUTCS B YCTHOM HIIM MUCBMEHHOM (hopme.
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6. OBPA3OBATEJ/IBHBIE TEXHOJIOT MU

Ne
n/n

Ne
cemec
Tpa

Buabl yueOHoii padorsi

Oo0pa3oBare/ibHbIE TEXHOJIOTHHI

Bcero
JacoB

3

4

Jlexyus 1.1 BemmecTBeHHBIE
qucia

O0630pHas JIEKIHsI.

Jexyus 1.2 Tlpenen
110CJIEI0BATEIBHOCTH

Jlexuus—HpOpMaLus.
Busyanuzanus.

Jlexyus 1.3 OyHKIUU OJTHOMN
epeMeHHON

Jlexuwms — undopmarnus. [Ipezenramms

Jlexyus 2.1 Tlonsitue
MPOU3BOIHOM.

[TonsiTne

g hepeHInpyEeMOCTH
¢bynkuuu. [TonsTre
muddepennmana.
[IpaBuina
muddepeHpoBaHus
CYMMBI, Pa3HOCTH,
MIPOU3BE/ICHUS U YaCTHOTO

Jlexnus — nndopmanus. [Ipeserranus

Jlexyus 2.2 BerauciieHne
IIPOU3BOJIHBIX TIOCTOSIHHOM,
CTCIICHHOIA,
TPUTOHOMETPUYECKHUX
byHKIMHA 1
JorapupmMHUecKont
¢ynkun. Teopema o
MIPOU3BOIHOM 00paTHOM

byHKIIIH.

Jlextus — nadopmanus. [Ipesenranus

Jlexyus 2.3 Tlpou3BOaHBIE U
Qg QepeHImanbl BBICIINAX
TTOPSIIKOB.
[TapameTpuueckoe 3a1aHue
GbyHKIIUM U ee
auddepeHpoBaHue.

Jlexuwus — undopmarnus. [Ipezentamms

Jlexyus 3.1 OCHOBHBIE
TEOPEMBI

Qg depeHInaIbHOro
ucuuciieHus . Packpeitue
HEOIIPENEIEHHOCTEN.
[IpaBuno Jlonurans

Jlexuus-uHpOpMaLUs.

Jlexyus 3.2 @opmyna
Tennopa

Jlexums — nndopmarnus. [Ipezentamms

Jexyus 3.3 WccnegoBanme
noBeieHus QyHKIUN 1
MIOCTPOEHHE IpaUKOB

Jlexums — undopmarnus. [Ipezenramms

10

Jlexyus 4.1 TlepooOpasHas u

Jlextus — undopmanus. [Ipesenranus
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HCOHPGHCHCHHBIP’I HUHTCIrpal

11

Jlexyus 4.2 OCHOBHBIC
CBOWCTBA HEOIPEICIICHHOTO
HHTErpaja

Tabnuira oCHOBHBIX
HHTETPaJIOB

Jlexius — nndopmanus. [Ipesenranus

12

Jlexyus 4.3 OCHOBHBIE METOBI
HHTETPUPOBAHHS

Jlexuus-uHpopmanus.

13

Jlexyus 4.4 VaTerpupoBaHue
panMoOHAIBHBIX .
UppalMOHaIbHBIX U
TPaHCHCHJCHTHBIX QYHKIMI

[IpobneMHuas nekmus .

14

Jlexyus 5.1 Onpenenenue
OTIPEJICICHHOTO HHTErpaa

[IpoGnemuas nexius.

15

Jlexyus 5.2 OcHOBHBIE
CBOICTBA ONPENEICHHOrO
WHTeTpaa

Jlexums-uagpopmanms. [Ipesenrarus.

16

Jlexyus 5.3 Hexotopsbie
(u3NUecKue U TeOMETPUIECKHUE
MPUIOKEHUS ONPE/ICTIEHHOTO
MHTETpaja

Jlexuus-undopmarusi..

17

Jlexyus 5.4 HecobcTBeHHBIC
HMHTETPabl

[IpobneMHuas nexius.

18

Jlexyus 5.5 TlpubnmxeHHoe
BBIYUCIICHHUE OIPECTICHHBIX
WHTETPaIoB

Jlexuus-unpopmanus. [Ipesenrarusi.

19

Jexyus 6.1 Tlpenen u
HETNPEPHIBHOCTD (YHKIIUH
HECKOJBKHMX MePEeMEHHBIX

Jlexuus-unpopmanusi.

20

Jlexyus 6.2 YacTHbIe
npou3BojHbIe . [ToHsATHE
TG hepeHIIPYEeMOCTH
byHKIIIH

[TpobnemHuas nexius.

21

Jexyus 6.3 Tuddepenuunan
GyHKIIH

Jlexuusi-unpopmanus. [Ipezentanus.

22

Jlexyus 6.4 llponsBoaHas mo
HalpaBJIeHUIO. ['pagyieHT .

Jlexuus-unpopmanusi.

23

Jlexyust 6.5 DKcTpeMyMBl
(GYHKIHMHU TBYX IEPEMEHHBIX

[IpoGnemuas nexius.

24

Jexyus 7.1 Tlonstue
YHCIIOBOTO Psijia

Jlexuus-unpopmanus. Ilpezenranus.

25

Jexyus 7.2 Pspgpl ¢
HEOTPHUIIATEIbLHBIMHU YJICHAMHU.
3HaKOYEePEYIOIIHECS PSIIIBL.
AOcooTHas U yCIIOBHAS
CXOAMMOCTb PSIOB

Jlexuus-unpopmarnusi.

26

Jlexyust 7.3 CreneHHbIC PSIbI

[IpoGnemuas nexius.
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27 Jlexyus 8.1 Jlexums-uadopmanus. [Ipesenrarusi.
TpuroHomeTpu4ecKut paa u
€ro OCHOBHBIE CBOMCTBA
28 Jlexyus 8.2 Psin @ypbe Jlexums-uHpOpMALIHSL.
29 Jlexyus 8.3 Cxomumocts paga | [IpoOnemHast IeKIus.
dDypbe
30 Jlexyus 9.1 JIBoiinbie [TpoGnemuas nexius.
UHTETPaJIbl
31 Jlexyus 9.2 Hexkotopble [IpoGnemuast nexIus.
TeOMETpUIECKHC U (HU3HUCCKHEC
TPHIOKSHUSI IBOUHBIX
MHTErpajioB
32 Jlexyus 9.3 KpuBonuneiiHbie Jlexuust-unpopmanus. [Ipezentanusi.
UHTETPaIbl
33 Jlexyus 9.4 ®opmyna I'puna Jlexuus-urdpopmanus.
34 Jlexyus 9.5 Y cnoBus [Ipobnemuas nekuus.
HE3aBHCUMOCTH
KPHUBOJIMHENHOIO MHTErpala OT
IIyTU UHTETPUPOBAHUS
35 Jlexyus 9.6 InTerpupoBanue [IpobneMHuas nexius.
noJHbIX AuddepeHmanos
36 Jlexyusa 9.7 Hexotopsle Jlexuus-undpopmarnus. [Ipezenranus.
NPHIOKEHHUS KPUBOJIMHEHHBIX
MHTErpajioB BTOPOro pojia
37 Jlexyus 9.8 TpoiiHbie Jlexuus-uHpOpMALIHSL.
UHTETpaJbl
38 Jexyus 9.9 TloBepXHOCTHBIC [IpoGnemuas nexius.
HMHTETPabl
39 Jlexyus 9.10 ®opmyna [TpobnemHuas nexius.
OcTtporpajickoro
40 Jlexyus 9.11 ®opmyna Crokca | Jlekuuns-unpopmarust. [IpeseHramms.
41 Jlexyusa 9.12 CxanspHoe u Jlexuus-unpopMmanusi.
BEKTOPHOE TIOJISI
42 Jexyus 9.13 3amaya o moToke [TpobnemHuas nexius.
BEKTOPHOTO TOJIS.
Huseprennus. Hupkynsauus.
Potop . Oneparop I"'amuibToHa
43 IIpakmuueckoe 3ansmue Nel Hcnonp30BaHne KOMIBIOTEPHBIX
BemectBennsie uncna nporpamMm. Y4eOHO-
uccienoBaTenbckas pabora
o0ydJaronmxcs.
44 IIpaxmuueckoe 3ansimue Ne2 Hcnonp30BaHne KOMIBIOTEPHBIX
[Tpenen mporpamMm. YueOHo-
IOCICAOBATCILHOCTH uccienoBaTenbckas pabora
0o0yJaronmxcs.
45 IIpaxmuueckoe 3ansmue No3 YyeOHo-uccaenoBaTeNbekas — pabora
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OyHKINN OJHOW IEpEMEHHON

obOyuvaronuxcs. Permenue 3amad.

46 Ipaxmuueckoe 3anamue Nod Y4eOHo-Hccae10BaTeNbCcKas pabora
[Tonsitne IPOU3BOHOM. oOyuaromuxcs. Pemenue 3anau.
[TonsaTue
Qg epeHIUpyEeMOCTH
¢dbynkuun. [lonstue
muddepennmana.

[IpaBuna

Qg depeHIpPOBaHUS
CYMMBI, pa3HOCTH,
MPOU3BEICHUS M YACTHOTO

47 Ipaxmuueckoe 3anamue Ne5 Hcnonb3oBaHnE KOMIBIOTEPHBIX
Beraucienne npousBogHbIX | mporpamMM. YueGHO-
HOCTOSIHHOM, CTETIEHHOM, uccienoBareabckas padora
TPUTOHOMETPHUYECKUX 00yYaromuxcs.
byHKIMHI 1
JorapuMuIecKoit
¢bynkuu. Teopema o
IIPOM3BOJIHOM 0OpaTHOM
GbyHKIUH.

48 Ipaxmuueckoe 3anamue No6 Y4eOHo-HccaenoBaTeNIbckas — pabora
IIpousBoaHble U obyuaromuxcs. Pemenue 3anau..
Qg QepeHIranbl BICIIAX
HOPSAKOB.

[TapameTpuueckoe 3aganue
GbyHKIUY U ee
g depeHIpoBaHHE.

49 IIpakmuueckoe 3ansamue NoT Hcnonp30BaHne KOMIBIOTEPHBIX
OcCHOBHBIE TEOPEMBI mporpamMm. YueOHo-
nudhepeHIraITbHOro MCCIIeIoBaTeNbCKas paboTa
ncuuciieHus . Packpeitue oOydJaronuxcs.
HEONPEIEICHHOCTEN.

[Ipasuno Jlonurans

50 IIpakmuueckoe 3ansamue No8 Hcnonp30BaHne KOMIBIOTEPHBIX

®opmyna Teinopa porpaMM. YueOHo-
uccienoBareiabckas padora
00ydJaronmxcs.

51 Ipaxmuueckoe 3anamue No9 YyeOHo-uccaenoBaTenbekas — pabora
HccnenoBanue noseacHus 06yqafonmxc;[. Pemmenue 3amau.
(GYHKIUHI U TOCTpOECHHE
rpauKoB

52 Ipaxmuueckoe 3ansmue Nel0 Hcnons3oBanre KOMIBIOTEPHBIX
IepBoobpasnas 1 nporpamm. Y4eGHo-
HEOIPE/ICICHHBIH HHTErpal uccneoBarenbekas pabora

00yUaromuxcs.

53 IHpaxmuueckoe sanamue Noll Hcnonb30BaHNE KOMIBIOTEPHBIX

OCHOBHEBIE CBOMCTBa
HEOMNpPEICICHHOIO HHTErpaa
Tabnuiia OCHOBHBIX
WHTETPAJIOB

nporpamMm. YueOHo-
HccaeaoBaTeNbcKas pabora
o0yJaromuxcs.
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54 IIpaxmuueckoe 3anamue Nel2 | YueOHO-UCCIeAOBaTeNbCKass  paboTa
OCHOBHBIE METO/IbI oOyuyaromuxcs. Pemenue 3anau.
HUHTCTPUPOBAHUA

55 IIpakmuuecxoe sanamue Nel3 | Vcrionb30BaHE KOMITBIOTEPHBIX
Wuterpuposanne nporpamMm. Yd4eOHO-
palMOHANIBHBIX . HccieoBaTeNbekas pabora
HUppaluOHAJIbHBIX U O6yanOH_[I/IXCﬂ.

TPaHCIEHCHTHBIX (DyHKITHA

56 IIpaxmuueckoe 3anamue Nel4 | Vcrionb30BaHHE KOMIIBIOTEPHBIX
OHpeHCHeHI/Ie OIpeaCJICHHOIO IIporpamMm. V4yebHo-

UHTErpana HccieoBaTeNbckas pabora
oOydJaronmxcs.

S7 IIpaxmuueckoe sanamue NelS | TlogrotoBka u 3amura pedeparos.
OcHOBHBIE CBOICTBa
ONpEACICHHOI0 MHTCTpajia

58 IIpaxmuueckoe 3ansmue Nel6 | Vcrionb30BaHNE KOMIIBIOTEPHBIX
Hekoropsie ¢pusnueckue u nporpaMm. Y4eGHO-
TCOMCTPUUCCKUC ITPUIIOKCHUA HUCCJIIEIOBATEILCKAS pa60Ta
ONpE€aACICHHOI'0 HHTEIpajia O6y‘IaIOH_[I/IXC5[.

59 IIpaxmuueckoe sansmue Nel7 | Vcrionb30BaHNE KOMIIBIOTEPHBIX
HecoOcTBeHHEIC HUHTETpaJibl IIpOTrpaMM. VueOHo-

UCCIIeIOBaTebCKast paboTa
00yyaromuxcs.

60 IIpaxmuueckoe 3anamue Nel8 | TlogrotoBka u 3amuTa pedeparos.
[TpubmkeHHOE BEIYNCIICHUE
OIMPEACICHHBIX HHTETPAJIOB

61 IIpaxmuueckoe sansamue Nel9 | Vcrionb30BaHNE KOMIIBIOTEPHBIX
[Ipenen u HEMPEPHIBHOCTH nporpamm. Y4eOHO-

(yHKILHIi HECKOIBKHX uccieoBaTenbekas pabora
NEPEMCHHBIX O6yanOHlI/IXCH.

62 IIpaxmuueckoe sansmue Ne20 | Vcrionb30BaHNE KOMIIBIOTEPHBIX
YacTtHbIe MMPOU3BOJHBIC . IporpaMM. qu6H0-

TonsTue WCCIeIoBaTeNnbekas pabora
mddepeHIupyeMocTi 00y AIOLIMXCAL.
GbyHKIIIH

63 IIpaxmuueckoe 3ansmue N2l | YueOHO-UCCIIeOBaTEeNbCKass — padboTa
Huddepenumnan Gpynkimn obyuaronuxcs. Pemenue 3anau.

64 IIpaxmuueckoe sanamue Ne22 | Viconb30BaHNE KOMITBIOTEPHBIX
poussoaHasi o nporpamMm. YueGHo-

HaTpaBICHUIO. ['paiuent . uccienoBaTenbckas pabora
oOydJaronmxcs.

65 Ipaxmuueckoe sanamue Ne23 | icrionp30BaHUE KOMITBIOTEPHBIX
OKCcTpeMyMbl QYHKIIMU IBYX nporpamm. Y4ueGHO-

HECPEMCHHBIX uccieoBaTenbeKas paborta
o0ydJaronmxcs.

66 Ipaxmuueckoe sansmue Ne24 | YueOHO-UCCIIeIOBATENIbCKasE  paboTa
HonsTre yncoBOro psna oOyuyaromuxcs. Pemenue 3a1ad.

67 IIpaxmuueckoe 3anamue Ne25 | VIcrionb30BaHHE KOMITBIOTEPHBIX

Psiapl ¢ HeoTpuLIaTEIbHBIMU
YIeHaMH. 3HAKOYEePETyIOIIHECS

nporpamMm. YueOHo-
HcCce0BaTeNIbcKas pabora
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psiabl. AGCOMIOTHAS M yCIIOBHAS
CXOJIUMOCTb PSIIOB

oOydJarornuxcs.

68 IIpaxmuueckoe 3anamue Ne26 | VIcriob30BaHHE KOMITBIOTEPHBIX

CreneHubIe psitbl nporpamm. Y4eGHo-
ucclieioBaTenbcKas padboTa
00yJaromuXcsl.

69 IIpaxmuueckoe 3anamue Ne27 | YueOHO-UCCIeAOBaTENbCKass  paboTa
Tpuronomerpudeckuii ps u oOyuaromuxcs. Perienue 3amau.
ero OCHOBHBIE CBOMCTBA

70 IIpakmuueckoe sanamue Ne28 | Vcrionb30BaHUE KOMIIBIOTEPHBIX
Psan ®ypee nporpamm. Y4eGHO-

ucclieoBaTeNnbCKas paboTa
oOydJaronmxcs.

71 IIpakmuueckoe sanamue Ne29 | Vcrionb30BaHNE KOMITBIOTEPHBIX
Cxonumocts psina ®ypbe nporpamm. YdeGHO-

UCCIIeIOBaTebCKast paboTa
o0yuaromuxcs.

72 IIpaxmuueckoe 3ansamue Ne32 | Vcrionb30BaHNE KOMIIBIOTEPHBIX
JIBOliHBIE UHTETPAIBI nporpamm. Y4eOHO-

UCCIIeIoBaTebCKast paboTa
o0yuaromuxcs.

73 IIpakmuueckoe 3anamue Ne33 | YueOHO-UCCIeAOBaTENbCKass  paboTa
HeKOTopI)Ie TCOMCTPUUICCKUC U 06yqa}o]_up1xc;[_ Permenue 3ajJad4.
(M3UYCCKUE TPHITOKEHUS
ABOWHBIX MHTETPAJIOB

74 IIpaxmuueckoe 3ansmue Ne34 | Vcrionb30BaHNE KOMIIBIOTEPHBIX
KpuBonuneitnbie HHTErpabl nporpamm. Y4eOHO-

HccaeaoBaTeNbekas pabora
oOyuaromuxcs .

75 IIpaxmuueckoe 3ansmue Ne35 | Vcrionb30BaHNE KOMIIBIOTEPHBIX

®opwmyna ['puna nporpamm. Y4eOHO-
HccaeaoBaTelbekas pabora
o0yyaromuxcs.

76 IIpakmuueckoe 3anamue Ne36 | YueOHO-UCCIIeAOBaTENbCKass  paboTa
YcoBus HE3aBUCHMOCTH obyuaronmxcs. Perienue 3amad.
KPUBOJIMHEMHOI'O MHTErpajia OT
ITYyTU UHTCTPHUPOBAHUS

7 IIpaxmuueckoe 3ansmue Ne37 | Vcrionb30BaHNEe KOMIIBIOTEPHBIX
HuTerpupoBaHue NOJHBIX nporpamMm. Y4eOHO-
anbdepeniyanos rccieoBaTeNnbekas pabora

00yJaromuxcs.

78 IIpaxmuueckoe 3anamue Ne38 | Vcrionb30BaHHE KOMITBIOTEPHBIX
HexoTopsie npunoxeHus nporpamm. YueGHo-
KpI/IBOHI/IHeﬁHBIX HWHTETpajIoB HCCIeI0BaTeabCKas pa60Ta
BTOpOTo poZia 00YYaIOIIIXCS.

79 Ipaxmuueckoe sansmue Ne39 | YueOHO-UCCIIeIOBATENbCKasE  padboTa
Tpoiinbie uHTErpaIBI oOyuaromuxcs. Perenue 3amau.

80 Ipaxmuueckoe sanamue Ned0 | Fcrionp30BaHUE KOMITBIOTEPHBIX

HOBerHOCTHHe HUHTCTpaJIbl

porpaMm. Y4eOHo-
ucclieIoBaTeNbcKas paboTa
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oOydJarornuxcs.

81 IIpaxmuueckoe 3ansmue Nedl | Vcrionb30BaHNE KOMIIBIOTEPHBIX

®opmyna OcTporpasckoro nporpamm. Y4eOHo-
UcclieioBaTeNnbCKas paboTa
oOydJaronmxcs.

82 IIpaxmuueckoe 3anamue NeA2 | YueOHO-UCCIIeA0BaTeIbCKass  paboTa
®opmyrna Crokca oOyuaromuxcs. Pemenne 3anay.

83 IIpakmuueckoe 3ansamue NeA3 | Hcronb30BaHKe KOMIIBIOTEPHBIX
CxalsipHOE U BEKTOPHOC OIS | [IpOrpaMM. V4ae6Ho-

UCCIIeIOBAaTEIbCKas paboTta
00yJaromuXcs.

84 IIpakmuueckoe 3ansamue NeAdd | Hcronb30BaHKE KOMIIBIOTEPHBIX
3aaya 0 MOTOKE BEKTOPHOTO IpOTrpamMM. Vye6OHO-
nouist. JlusepreHuus. HCCJICIOBATEIIbCKAs pabora
Hupxkynsus. Potop . 06yanOHII/IXC5I.

Omnepatop ["'amunpToHA .
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7. VUEBHO-METOJIWYECKOE W WH®OPMAIMOHHOE OBECHEYEHUE
TACIATIIAHBI

7.1. llepeyeHb OCHOBHOM ¥ JONOJHUTEILHON YUeOHOM JIUTEPATYPbI

OcHoBHas1 JInTepaTypa

1. Makcumona, O. JI. MaremaTtuueckuil aHaiu3 B IpuMepax M 3anadax. [Ipexen uucnoBoi
MocJIeIoBaTeIbHOCTH  : ydeOHoe mocobme / O. JI. MakcumoBa. —  HoBocuOupck
HoBocubupckuii rocynapctBeHHbIi yauBepcutet, 2015. — 174 ¢. — ISBN 978-5-4437-0341-1.
— Texkcr : anextponnbiit // Iudposoit obpazoBarensHblii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/93465.html

2. Makcumona, O. JI. Maremarndeckuii aHaiM3 B mpuMepax M 3aaadax. [Ipemen ¢pyHKiun

yuebHoe mocodue / O. JI. MakcumoBa. — HoBocubupck : HoBocubupckuii rocy1apcTBeHHbIN
yauBepcuret, 2015. — 198 c¢. — ISBN 978-5-4437-0342-8. — TekcT : SMEeKTpOHHBINA //
[ludpposoii  oOpazoBatenpHbli  pecypc IPR SMART :  [caiir]. —  URL:

https://www.iprbookshop.ru/93464.html

3. Henenwko, C. B. Psagpl u npeobpazoBanne Dypre. CrienuanbHble TJIaBBI MAaTEMaTHYECKOTO
aHaymsa : ydeOHoe mocobue / C. B. Hemenvko, I H. MupenkoBa. — HoBocuOupck :
HoBocubupckuii rocynapcTBeHHbINH TeXHUYecKrid yHuBepcuTet, 2018. — 62 ¢. — ISBN 978-5-
7782-3626-4. — Texct : anexrponnsii // Lludposoit o6pazoBatensHblii pecypc IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/91513.html

4. PoroBa, H. B. Maremarnueckuii ananus. Yacte 2. HTErpasbHOE HMCUYUCICHUE : Y4eOHOE
nocodue / H. B. Porosa, JI. A. ConoBbeBa, O. B. CrapoxunoBa. — Camapa : [loBommkckuit
rOCy/IapCTBEHHBI YHUBEPCUTET TelleKOMMYyHUKauii u undopmaruku, 2017. — 225 ¢. — Teker
: anexTpoHHbI // Lludposoit obpazoBarenbHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/75384.html

5. Yupckuii, B. I'. MatemaTideckuil aHaau3 U HHCTPYMEHTAJIBHBIE METOABI PelIeHUs 3a1a4d. B 2
kHurax. Kun.2 : yue6nuk / B. I'. Yupckuii, K. YO. Hlnnua. — Mocksa : Jleno, 2019. — 272 c.
— ISBN 978-5-7749-1385-5 (xH.2), 978-5-7749-1383-1. — Tekcr : anexkrponnslii // LHnpposoii
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/95107.html

6. Ynpckuii, B. I'. MaTtemaTideckuil aHaau3 U HHCTPYMEHTAJIBHBIE METOABI PelIeHus 3a1a4d. B 2
kHurax. Ku.1 : yuebnuk / B. I'. HUupckuii, K. FO. Hlwimn. — Mocksa : Jleno, 2019. — 464 c.
— ISBN 978-5-7749-1384-8 (xH.1), 978-5-7749-1383-1. — Tekcr : anmextponHubii // L{udposoit
00pasoBaTenbHBIN pecypce IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/95106.htm |

7. Axuypuna, JI. B. Matematnueckuii ananus : ydebnoe mocoobue / JI. B. Axuypuna, M. 1O.

I'maskoBa, B. K. KaBepuna. — BopoHex : BOpOHEXCKUI TOCYyIapCTBEHHBI TEXHUYECKUI
yauBepeuteT, O6C ACB, 2019. — 90 ¢. — ISBN 978-5-7731-0777-4. — TeKcCT : 31eKTPOHHBIN
/" IludppoBoit  obOpaszoBatenbHbi  pecypc IPR - SMART : [caiit] — URL:

https://www.iprbookshop.ru/93324.html
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8. CmupnoB, E. 1. Marematnueckuii ananu3. Harnmsgaoe MonenupoBanue : ydeOHoe mocooue /
E. 1. Cmupnos, B. B. borys, I'. }O. BypakoBa. — CapatoB : By3oBckoe obpazoBanue, 2020. —
345 c. — ISBN 978-5-4487-0670-7. — Texkcr : anexkrponnslii // Lludposoit oOpazoBaTeabHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/92645.html

9. Kupesinosa, JI. B. Matemarnueckuid ananus. Teopust YUCIOBBIX PSIIOB : KOHCIIEKT JICKIMA /
JI. B. KupbsnoBa, T. A. ManeeBuu, A. I'. MscuukoB. —  MockBa : MocCKOBCKuit
rOCyJapCTBEHHBIN CTpOUTENbHBIN yHUBepcuTeT, Al [ln Dp Menua, 396C ACB, 2018. — 103 c.
— ISBN 978-5-7264-1802-5. — Texkcr : anektponHsli // LludpoBoii oOpazoBaTenbHbIil pecype
IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/74476.htm |

10. Tep-Kpukopos, A. M. Kypc maremaTindeckoro aHainusa : yuyeOHoe nocoOue s By30B / A.
M. Tep-Kpukopos, M. U. [llabyaun. — 6-e u3a. — Mocksa : BUHOM. JlabopaTtopus 3HaHUM,
2015. — 673 ¢. — ISBN 978-5-9963-2987-8. — Tekcr : smektponHbii // I{udposoit
00pasoBaTenbHBIN pecypc IPR SMART : [caiiT]. — URL.:
http://www.iprbookshop.ru/88987.html

11. Bennax, B. A. M30paHHble T1aBbl MAaTEeMaTHYECKOr0 aHanu3a : yueOHoe mocodue / B. A.
bennax, E. I'. PonukoBa. — CapatoB : At [Iu Op Meaua, 2019. — 109 ¢c. — ISBN 978-5-
4486-0793-6. — Texct : anextponnslil // Ludposoit obpazosarensublii pecype IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/86506.htm |

12. Maremaruyeckuit aHanu3 : yuyebHoe nocobue / coctaButenu E. I1. SApneBa. — CraBponomnb
: CeBepo-KaBkasckuii denepanbubiii yauBepcuteT, 2017. — 265 ¢. — ISBN 2227-8397. —
Texkcr : anmexkrponHbli // Ludposoit oopazoBarensHbill pecype IPR SMART : [caiit]. — URL:
http://www.iprbookshop.ru/83227.html

13. Maremaruyeckuit ananus. Y.l : yuebnoe nmocobue / M. A. Autunona, U. U. Baiinmreiin, T.
B. 3mikoBa [m np.]. — KpacHospck : Cubupckuii ¢penepanbHbiii yausepcureT, 2018. — 188 c.
— ISBN 978-5-7638-3327-0. — Texct : anekrponnsiit // L{udpoBoii 0Opa3oBareapHBIA pecypc
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/84231.html

14. Marematuueckuit ananus. Y.l : yue6HOe mocobue / 1. A. Autunosa, 1. W. Baitamreitn, T.
B. 3mikoBa [m np.]. — KpacHospck : Cubupckuii ¢penepanbHbiii yausepcuret, 2018. — 196 c.
— ISBN 978-5-7638-3326-3. — Tekcrt : anekrponnslii / Lludposoii oOpa3oBaTenbHbI pecype
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/84232.html

15. Maxkycesa, T. I'. Matematuueckuii ananu3. OCHOBHBIE METO/Ibl UHTEIPUPOBAHUA : yueOHOE
nocobue / T. I'. Makycesa, A. I'. baroyraunosa, O. B. lllemenoBa. — Caparos : At [1u Ap
Memua, 2019. — 235 ¢. — ISBN 978-5-4497-0068-1. — Tekcr : snexTponsslii // Ludposoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/85749.html

16. boponuna, E. b. Maremarnyeckuii ananuz : yue6Hoe nocodue / E. b. boponuna. — 2-e uzn.
— CaparoB : Hayunas kuura, 2019. — 159 c¢. — ISBN 978-5-9758-1745-7. — Tekcr :
anektponust // Iludposoii obpazoBatensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html
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17. 3amaun v yrnpakHEeHHs 110 MAaTEeMaTHYECKOMY aHAIH3y M O PepeHIaTbHBIM YPaBHEHHSIM
: yauebHOe mocobue / B. B. Bmacos, C. 1. Murpoxun, A. B. [Ipomkuna [u ap.]. — Mocksa,
CaparoB : Hurepner-Yuusepcurer Wnpopmammonnsix Texnonornir (MHTYUT), By3osckoe
obpazoBanme, 2017. — 376 c. — ISBN 978-5-4487-0077-4. — TekcT : 3MEKTPOHHBIA //
[ludpposoii  oOpazoBatensHblli  pecypc IPR SMART @ [caiir]. —  URL:
http://www.iprbookshop.ru/67393.html

18. boponuna, E. b. Marematudeckuii ananu3 : yueOHoe nmocodue / E. b. boponnna. — 2-e u3n.
— CaparoB : Hayuynas kuwmra, 2019. — 159 c. — ISBN 978-5-9758-1745-7. — TekcrT :
anextpoHHeid // lludpoBoii obpaszoBarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html

19. 3agaun u ynpakHeHUs 0 MaTeMaTUYECKOMY aHalu3y U nuddepeHunanbHbIM ypaBHEHUSIM
: yuebHOe mocobue / B. B. Bmacos, C. 1. Mutpoxun, A. B. [Ipomkuna [u ap.]. — Mocksa,
CapatoB : Untepuer-Yuusepcuter UuHpopmannonusix Texnonoruit (MHTYUT), Bysosckoe
obpazoBanue, 2017. — 376 ¢. — ISBN 978-5-4487-0077-4. — Tekct : SIEKTPOHHBIA //
[udppoBoii  oOpazoBatenpHbli  pecypc IPR SMART @  [caiir]. —  URL:
http://www.iprbookshop.ru/67393.html

JlonoJIHUTeIbHAS JTUTEpaTypa

1. CnenuanbHbIi Kype M0 MaTeMaTH4ecKoMy aHanu3y : yueOHoe mocobue / H. H. I'azuzosa, C.
P. Enukeena, I'. A. Huxonosa, H. B. Hukonosa. — Kazanp : Kazanckuil HamyoHaIbHBIN
HCCIIEIOBATEeNILCKUN TexHoJorudyeckuii ynusepcuter, 2018. — 116 ¢. — ISBN 978-5-7882-
2418-3. — Texcrt : anextponHbIi // Lludposoii obpasoBarensubiii pecype IPR SMART : [caiir].
— URL.: https://www.iprbookshop.ru/95030.html

2. MareMaTHuecKuil aHaiau3 A SKOHOMHUCTOB : ydeOHoe mocobue / cocraButenu M. T.
[MamkeBny [m ap.]. — 2-e m3n. — HoBocubupck : HoBocmOupckwii rocymapcTBEHHBIN
YHHUBEPCHUTET SKOHOMHKH U yrpasieHus «HUHX», 2019. — 292 ¢. — ISBN 978-5-7014-0934-
5. — Tekcr : anexkrponHsbid // Lludposoii odpazoBatensHbiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/95188.html

3. boryn, B. B. HccnenoBanue ¢yHKIMNA BEMIECTBEHHOTO MEPEMEHHOTO: IUCTAaHIIMOHHBIC

JUHAMHYECKHE pacueTHbIE MPOeKThl : yueOHoe nocodue / B. B. boryn. — Caparos : A [1u Ap
Memua, 2020. — 144 c. — ISBN 978-5-4497-0407-8. — Texkcr : anextponHsbii // [ludpoBoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/92635.html

4. Posix, C. X. Ilpenensr. COOpHUK 3a1au U ynpakHeHui : yaeOHoe nocobue / C. X. Posik. —
HoBocubupck : HoBocubupckuii rocyapcTBeHHbIN TeXHUYeCKHii yHuBepcureT, 2017. — 52 c.
— ISBN 978-5-7782-3128-3. — Texkcrt : anexTponHslii // L{udposoii o6pazoBaTenbHbIN pecypc
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/91673.html

5. Pe3nukos, b. C. IIpenenbl YUCIOBBIX MOCIEI0BATEILHOCTEH U QYHKIIUI OAHOTO IIEPEMEHHOTO
: yue6Hoe mocobue / b. C. PesnukoB, A. B. I'o6bmm. — HoBocubupck : HoBocuOupckuit
roCyJapCTBEHHbIN TexHH4Yeckuil ynusepcutet, 2017. — 92 ¢. — ISBN 978-5-7782-3417-8. —
Texcr : anextponHsiit // Ludposoit obpazosarensublil pecypec IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91672.html
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6. Maremarnueckuii ananu3 : npaktukym / H. B. Ilupkynosa, I'. O. Badomopoa, M. M.
L{Bunb, E. B. Jlappkuna. — MockBa : Poccuiickast Tamoxxennas akagemus, 2017. — 140 ¢. —
ISBN 978-5-9590-1001-0. — Texkcr : anexTponnslii // Llupposoii oOpasoBarensHsbiii pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/93190.html

7. Marematudeckuii ananu3 : ydeOHoe mocobue (mpaktukym) / cocrasutenu E. I1. Spuesa. —

CraBpomnons : CeBepo-KaBkasckuit denepanpubiii yauepeuteT, 2018. — 340 ¢. — Teker :
anektponubt // Iludposoii obpazoBarensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92668.html

8. Maremaruueckuii aHanu3 Jii SKOHOMHCTOB : ydeOHoe mocobue / coctaButenu M. I
[MamkeBuu [u ap.]. — HoBocubupck : HoBocuOHMpcKwii rocylnapCTBEHHBIM YHHBEPCUTET
skoHOMUKH H ynpasienuss «HUHX», 2017. — 236 ¢. — ISBN 978-5-7014-0838-6. — Tekcr :
anekTpoHHbd // Ludposoit obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
http://www.iprbookshop.ru/87129.htmi

9. BypoB, A. H. Maremaruueckuii ananu3. Ilpuxiagnpie 3amaun  : y4yeOHO-METOJIUYECKOE
nocoobue / A. H. Bbypo, H. I'. BaxpymeBa. —  HoBocubupck : HoBocubupckuii

rocy/apcTBEeHHbIH TexHU4Yeckuil ynusepcuret, 2018. — 79 ¢. — ISBN 978-5-7782-3649-3. —
Tekcrt : anexktponnslil // Ludposoit obpazosarensHbiil pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91388.html

10. Jlateimena, JI. I1. Marematuueckuii ananu3 : npaktukym / JI. I1. JlateimeBa. — Ilepwmsb :
[Tepmckuii rocyaapcTBEHHBINM T'yMaHUTapHO-TIeqarornueckuii yuusepcurer, 2016. — 42 c. —
Texcr : anmexkrponHbIi // Ludposoit oopazoBarensHbill pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru /

11. BBeaenue B Kypc MareMaTHKH. MaremMaTudeckuii aHanu3 : npakTukyM / cocraButenu JI. T
Henpe. — Ilepwms : IlepMmckuii rocy1apCTBEHHBIN I'yMaHUTapPHO-IIEJarOTUYECKUA YHUBEPCHTET,
2016. — 20 c. — Texkcr : anexTponHsIii // L{ndposoii odpazoBarensHbIil pecypc IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru /

12. Teepnoxnebosa, E. B. Marematnueckuil ananmu3: npenensl : 3agauyHuk / E. B.
TrepmoxneboBa. — MockBa : M3marensckuii Jlom MUCuC, 2018. — 123 ¢. — Teker :
anektponnblt // Iludporoit obpazoBarensHblii pecypec IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru /

13. TBepnoxineboBa, E. B. MaremaTuueckuil aHaiu3: HeONpeIelIeHHbIE HHTETpaibl : 33Ja4HUK /
E. B. TBepnoxmeboBa. — Mocksa : U3marensckuii JJom MUCuC, 2018. — 100 ¢. — Tekcr :
anektpoHHb // Iludporoit obOpazoBatensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru /

14. JlonogHUTENbHBIE TJIaBBl MATEMATUYECKOTO aHajdu3a. Y paBHEHUs MaTeMaTU4ecKOl (U3UKU
: yuebHoe nocobue / JI. A. baganuna, H. B. CBanunze, A. JI. TpeckyHos, I'. B. SIkynuna. —
Cankr-IlerepOypr : Cankrt-IleTepOyprckuili rocyqapCcTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcurer, ObC ACB, 2017. — 189 c. — ISBN 978-5-9227-0777-0. — Tekcrt :
anekTpoHHbI // Lludposoit obpazoBarensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru /
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15. YuyeOHO-MeTOOMYECKOE ITOCOOME MO0 IUCHHUILUIMHE Maremarrnka. MareMaTH4ecKUil aHaIns.
Yacte 1 / cocraBurenu A. B. BnacoB. — MockBa : MOCKOBCKHMI TEXHUYECKUH YHUBEPCUTET
cBsi3u U uHpopmatuku, 2016. — 26 ¢. — Texkcr : snexTponHslit / LndpoBoit oOpazoBarenbHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru /

16. JlonomHUTEIbHBIE IJIaBBI MATEMATHYECKOTO aHajIM3a. Y PaBHEHHUS MaTeMAaTU4YeCKOH (PU3MKU
: yaeOHnoe mocobue / JI. A. baganuna, H. B. CBanumze, A. JI. Tpeckynos, I'. B. Slkyauna. —
Canxkr-IlerepOypr : Cankt-IleTepOyprckuii rocyqapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcutetr, ObC ACB, 2017. — 189 c. — ISBN 978-5-9227-0777-0. — Tekct
anextpoHHeid // lludpoBoii obpaszoBarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru /

17. YuebHO-MeTOIMUECKOE MocoOue Mo TUCHMIUIMHE Martematuka. MaTeMaTH4ecKuil aHaims.
Yacte 1 / cocraButenu A. B. BmacoB. — MockBa : MOCKOBCKH TEXHUYCCKUN YHUBEPCUTET
cBsi3u U uHpopmatuku, 2016. — 26 ¢. — Texkcr : anexTponHsIi / LndpoBoit oOpazoBaTeabHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru /

7.2. Ilepeyens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTH « AHTEpHET»

http://window.edu.ru- Eniroe 0OKHO JOCTyIa K 00pa30BaTe/IbHBIM pecypcam;
http:// fcior.edu.ru - dexepasbHbIii HEHTP HHOOPMALIMOHHO-00PA30BATEIIBHBIX PECYPCOB;
http://elibrary.ru - Hayunast snextponHas 6uOImnoTeKa,

7.3. UudopmaninoHHble TEXHOJIOTHH, JHIIEH3UOHHOE MPOrpaMMHoe odecrieyeHne

JIMIEH3MOHHOE TIPOrPaMMHOE 00€eCTIeUeHUE PeKBU3UTHI JIMLIEH3UHT/ JIOTOBOPOB
Microsoft Azure Dev Tools for Teaching Wnentudukarop noamucunka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpoxk neticteus: 30.06.2022

(TpoITIeHHe TIOJIITUCKH )
MS Office 2003, 2007, 2010, 2013 Caenenust 06 Open Office: 63143487, 63321452,
64026734, 6416302, 64344172, 64394739,
64468661, 64489816, 64537893, 64563149,
64990070, 65615073
Jlunien3us 6eccpoynas
Awntusupyc Dr.Web Desktop Security Suite JIMICH3UOHHBIH cepTU(hHUKAT
Ceputiinbiit Ne 8DVG-VI6F-H8S7-NRBC
Cpoxk netictBus: ¢ 20.10.2022 mo 22.10.2023
SBC IPRbooks JIunensuonnsiii noroBop Ne 9368/2211 ot
11.07.2022 1.
Cpok neticteust: ¢ 01.07.2022 mo 01.07.2023

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

8.1. TpeGoBanus k ayTuTOPUAM (MOMEIIEHUSIM, MeCTaM) /ISl NPOBeAeHUS 3aHATHI

1. YueOHasi ayquTopusi AJsl IPOBedeHHs 3aHATHI JeKIMOHHOTro TUna (aya 245):
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Criernanu3upoBaHHas MeOeIb:

Kadenpa namonpHas - 1mrT., CTy npenogaBaTeIbCKUA MATKUH - 11IT., mapTel - 18mT., CTybs
MSATKHE -321T., JOCKa MeloBas - 11T,

Habop neMoHCTpanimOHHOTO 000PYI0BaHUS U YI€OHO-HATJISITHBIX TTOCOOHMH, 00eCTIeYMBAOIINX
TEMaTUYECKHE WILTIOCTPAIIH:

NurepaktuBHasg cucteMa—1mrT.

CucreMHbIH 010K — 1 1T,

ITpoexrop — 1 it

2. YueOHast ayAuTOpHs AJ151 NPOBeIeHUs] 3aHATUHH CEMHHAPCKOr0 THIA, KypPCOBOI0
NPOEKTHPOBAHUS (BbINOJHEHHUS KYPCOBBIX padoT), IPYNIOBBIX U HHIUBUAY AIBHBIX
KOHCYJIbTalUii, TEKYIIero KOHTPOJIS U MPOMEKYTOUHOI aTTecTanuu (ayx 236).

Criennanu3upoBaHHas MeOeb:

Kadenpa nacronpnas - 1mr., maptel - 15mr., crynbs - 40mr., gocka - 2IT., CTOI
IPENoIaBaTeIbCKUH - 2IT., Ka( KHUKHBIHA C TIOJIKaMH - 11T., mKad IByXABepHBIX - 11mT.,
nab. ctoxa - lmT.

TexHUYECKHE CPEICTBA OOYUICHMS, CIYXKAIIKE JIsI TPEIOCTABICHUS yaeOHOU HH(POpMAITUN
OOJBIION ayIUTOPHH:

Hacrennsiii sxpan — 1 mr.

[TpoexkTop— 1 mit.

Hoyt6yk — 1 mit.

3.JIaGopaTopusi.

He npenycmotpeno

4. IlomemeHnue A1 CAMOCTOATEIbHON PadOTHI
Otnen o0CTyKUBaHUS TICUaTHBIMU U3IaHUSIMU

CrneunanusupoBanHas Mmebens:Paboune cromnbl Ha 1 Mecto — 21 mT.Ctynes — 55 mrt. Habop
J€MOHCTPALIMOHHOTO 000PY0BaHMs U yueOHO-HATJIIHBIX TOCOOUH, 00eCIeunBaIOIINX
TEMaTHYECKHE WIIIIOCTPALMN: SKPAaH HACTEHHbIN — | 1mIT.

[TpoexTop — 1mr. HoyrOyk — 11mT.
HNudopmannoHHo-0nbarorpaguueckuii oTaen.
Crneunanu3upoBaHHas MeOeb:

Pabouue cronsl Ha 1 MecTo - 6 wT. CTysbs - 6 WIT.

KOMHBI—OTepHaSI TEXHHUKA C BO3SMOKHOCTBIO ITOAKIKOYEHHUS K CETH «I/IHTepHeT» H o0ecreueHueEM
JIOCTYTIa B AJICKTPOHHYIO HH(MOpMaImoHHO-00pa3oBarenbHyto cpeny @PI'bOY BO «CeBKaBl'Ax»:

[Tepconanbublii komnbioTep — lmt. Ckanep — 1 wt. MOY — 1 mt. OTnen o0cimyKuBaHUS
AIIEKTPOHHBIMU M3AaHusAMH Creruanu3upoBaHHas MeOeb:

PaGouue cromnsl Ha 1 MecTo — 24 mT. CTynbs — 24 miT.
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Habop neMoHCTpanimOHHOTO 000PYI0BaHUS U YI€OHO-HATJISITHBIX TTOCOOMH, 00ECTIeYMBAOIINX
TEMaTUYECKHUE WILTIOCTPAIIH:

WuTepaktuBHas cucreMa - 1 mwrt. Monutop — 21 mr. CereBoit Tepmunai -18 wr. IlepconanbHblit
komnbroTep -3 mt. MOV — 2 mr. [IpunTtep —1mrT.

5. llomeueHue A1 XpaHeHUus1 U MPOGUIAKTHYECKOT0 00CTy:KMBAHUS Y4eOHOTro 000py10BaHus
Crienmanm3upoBaHHas MEOEIb: CTeIUTaXH , Kad , CTYH , KPECIO KOMITBIOTEPHOE , CTOI .
[Ipodunakruaeckoe obcmyxkuBanue: nepdoparop Makita HR2811FT .

AKKyMynsTopHast Apenb-mrypynosept Uatepckon JA-13/18M2 — 1 mt.,HabOpHI OTBEPTOK , MBIIIECOC
Polar 1400 Br, xiemu o6xxumusbie , Tectep 010koB mutanust ATX 20/24PIN , mynstamerp DT 838 , den
tepmoBo3ayHbI nasbHbl AOYUE 8032 , masmpauk 60 BT.

Y4eOHoe mocooue (IepCcoHaIbHBINA KOMITBIOTEP B KOMIUICKTE) , TACCATIKU , OOKOPE3BI.

Kommytatop 8 Port, Buemnuit DVD nipuBo , BHeH#iA xecTkuit auck 1 TO.

8.2. TpeGoBaHus k 000pyA0BaHNI0 Pa00YUX MeCT NPenoJaBaTe/isi U 00y4aroIuXxcs

Pabouee MmecTo mpenogasaresisi, OCHALIEHHOE KOMIIBIOTEPOM C JOCTYIIOM B MIHTEepHeT.

8.3. TpeGoBaHus K clieMAJTU3UPOBAHHOMY 000PYAOBAHHUIO
Her
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9. OCOBEHHOCTH PEAJ/IM3AIIMU JUCHUIIJIMHBI 1A THBAJINJ10OB U JINIL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMM 310POBbA

Jlnst obecriedyeHust 00pa3oBaHUS WHBAIUIOB M OOYYAIOIIMXCS C OrPAaHMYCHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBbsI pa3padarbiBaeTcsi (B Cilydae HEOOXOIAMMOCTH) aJalTHPOBAHHAS
oOpasoBarelibHasl MporpaMma, WHIWBHAYAIbHBIM y4E€OHBIN IJIaH C YY4E€TOM OCOOEHHOCTEH HX
NCUXO(U3MUECKOTO PA3BUTHUS W COCTOSIHHMSI  370POBbS, B YaCTHOCTU MPUMCHSICTCS
WHIUBHUIYAJIbHBIA TOJXOJT K OCBOSHHUIO JUCIMIUIMHBI, WHIWBHAYAJIbHBIC 3aMaHus: pedepartsl,
MUChbMEHHBIC PA0OTHI M, HAOOOPOT, TOJIBKO YCTHBIC OTBETHI M JUAIOTH, WHIUBHIYAIbHBIE
KOHCYJIBTAIIMH, HCIIOJb30BaHWE JUKTO(GOHA W JPYrux 3alUCHIBAIOIIMX CPEICTB IS
BOCIIPOM3BEICHUS JIEKIIMOHHOTO U CEMUHAPCKOr0 MaTepuara.

B memsax oOecrniedeHuss OOydYaronIMXcsi HWHBAIUIAOB M JIMI C OrPAaHUYCHHBIMU
BO3MOXXHOCTSIMU  3JIOPOBbSI  KOMIUIEKTYeTCSI (OHJT OCHOBHOW y4eOHOW JIUTEpaTypoH,
aJanTUPOBAHHOM K OTpPaHUYCHHUIO JJICKTPOHHBIX OOpa30BaTEIBbHBIX PECYpCOB, IOCTYIl K
KoTopeiM opranm3oBan B BUIL]| Akamemuun. B Oubnumoreke mpOBOASTCS WHIAMBHIYaIbHBIC
KOHCYJIBTALIMM JIJISl TAHHOW KAaTEerOpUHM IOJIb30BATENEH, OKa3bIBAETCS OMOLIb B PETUCTPALIMU U
WCIIOJIb30BAHUM  CETEBBIX W  JIOKAJBHBIX  JJIGKTPOHHBIX  00pa30BaTENbHBIX  PECYPCOB,
MPEOCTABIIAIOTCS MECTA B UUTAIBHOM 3aJI€.
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[Tpunoxenue 1

®OH/J ONEHOYHbLIX CPEACTB

NO JTUCIHUIITIMHE _«MaTteMaTHUYECKHIT aHAJIN3)
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1. MNACHOPT ®OHJIA OLIEHOYHBIX CPEJICTB O
JTUCHUILIAHE

MareMaTudeckuii aHajins

1. KOMHeTeHHI/II/I, (l)opanyeMble B IIpomecce N3y4YCeHU sl TUCHUIIJINHBI

Nunexe DopMyTUpPOBKa KOMIETEHIINH

OINK-1 Crnioco0eH npuMeHATh 3HaHue (QyHIaMEHTAIbHON MaTeMaTUKU U €CTECTBEHHO -
HayYHBIX JUCLIMIUIMH [IPU PEIICHUHU 3a/1a4 B 00JIACTH €CTECTBEHHBIX HayK U
WHKEHEPHOU MPaKTHKE

2. Jransl popMHPOBAHHUS KOMIIETEHIIMH B Mpolecce 0CBOCHUS TUCHHUIIHHBI

OCHOBHBIMH 3TamaMu  (OPMHUPOBAHUS YKA3aHHBIX KOMIICTCHIMH TIpU HW3y4CHUH
O0YyJalOIIMMHUCS  JUCHUIUIMHBI  SIBIISIIOTCA  OCJICAOBATENBHOE HU3YYEHUE COJEPXKATEIBHO
CBSI3aHHBIX MEXAy CO000# pa3nenoB (TeM) y4eOHbBIX 3aHSATHH. V3ydeHuWe Kakaoro paszaena
(TeMbl) mpeanoaaraeT oBjajeHue 00yJaronMMKICs He0OOX0IUMBbIMU KOMIIETeHIUsAMU. Pe3ynbrar
aTTecTali OOYYArOIIMXCSl HAa Pa3IUYHBIX dTanax (opMHUpPOBaHHS KOMIIETCHLUI ITOKa3bIBacT
YPOBEHb OCBOCHHUSI KOMIIETEHIIUN 00YyJaroNuXxcsl.

OTanHoOCTh (OPMHUPOBAHUS KOMIIETEHIMH MpPsIMO CBSi3aHA C MECTOM JUCLUIUIUHBI B
00pa30BaTeNIbHOI MporpamMmme.

Paspnennl (Temsl ) dopmupyeMble KOMIIETEHIMU
JUCITUIIIMHBI (KoabI)
OIIK-1

Paznen 1. Maremaruueckuit
aHanmu3 GyHKUUN OJHOMN
MIEPEMEHHOMN

Tema 1.1 BermiecTBeHHEBIE +
qycia

Tema 1.2 IIpenen +
MOCJIEI0BATEIbHOCTH

Tema 1.3. @ynkuun ogHOU +
TIepEMEHHOMN

Pasznen 2.
Juddepenumponanue

Tema 2.1 [lonsTue +
MIPOU3BOAHOM.

ITonsaTue
nudepeHITpyeMOCTH
¢dbyukun. [Toustue
nuddepennuana.

IIpaBuia
nudepeHIpPOBaHNS CYMMBI,
Pa3HOCTHU, TPOU3BECHUSA U
YaCTHOTO

Tema 2.2 Beruncienue +
MIPOU3BOAHBIX MOCTOSIHHOM,
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CTCIICHHOM,
TPUTOHOMETPUUYECKHX
GyHKIHHA 1
JorapupMUUECKOn (PyHKIIHH.
Teopema 0 mpoU3BOAHOM
o0paTHOii (HyHKIHH.

Tema 2.3 IIpousBoaHbIE U
nuddepeHrabl BHICIIUX
nopsakoB. Ilapamerpruueckoe
3a7jaHue QYHKLUU U ee

Qg epeHIpoBanue.

Paznen 3. Ilpumenenue
Qg depeHnaIbLHOro
HCYUCIIEHNS K HUCCIIETOBAHUIO

byHKUIMMA

Tema 3.1 OCHOBHBIE TEOPEMBI
QG epeHIaIbLHOrO
ucuucienus . Packpsitue
HEONPEIEIECHHOCTEM.
[IpaBuno Jlonurans

Tema 3.2 ®opmymna Teitnopa

-+

Tema 3.3 UcciienoBanue
noBeIcHUsT (DYHKITUH U
MOCTpOoeHne rpauKoB

Paznen 4. HeonpeneneHHsblit
WHTETpal

Tewma 4.1. IlepooOpazHas u
HEOIPEIEIECHHBIM HHTErpajl

Tema 4.2 . OCHOBHEIE CBOMCTBA
HEOIIPE/ICJICHHOTO HHTETpalia
Tabnuiia OCHOBHBIX HHTETPAJIOB

Tema 4.3. OCHOBHEIE METOJIBI
WHTETPUPOBAHHS

Tema 4.4. UaTerpupoBanue
paIrMOHAIBHBIX .
UppaMOHATBHBIX U
TPAHCUEHACHTHBIX (DYHKIIUN

Paznen 5. OnpeneneHnaplit
WHTETpal

Tema 5.1. Onpenenenue
OIIPEAEICHHOT0 HHTEeTpaa

Tema 5.2 OcHOBHBIE CBOWCTBA
OTIpeIeNICHHOTO MHTeTpaja

Tema 5.3 HexoTtopsie
(1)I/I3I/IT-ICCKI/IC U TC€OMETPUUCCKUEC
TIPHJIOKEHUS OTIPEIEIICHHOTO
WHTeTpala

Tema 5.4 HecoOcTBEeHHBIE
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HWHTCTPAJIbL

Tema 5.5 ITpubmmkeHHOS
BBIYUCIICHHE OTIPEACTICHHBIX
WHTETPaJIOB

Paszgen 6. MaremaTnueckuii
aHanu3 GYHKIMHA HECKOIBKUX
MePEMEHHBIX

Tema 6.1 Ilpenen u
HETIPEPBIBHOCTH (DYHKITHIA
HECKOJIBKHUX ITEPEeMEHHbIX

Tema 6.2 . YactHbie
npousBoaHble . [loHsATHE
nmud hepeHIrpyeMocTH
GbyHKIIIH

Tema 6.3 Tuddepenrman
GyHKIMH

Tema 6.4 ITpousBonHas mo
HalpasJeHuIo. I'pagueHt

Tema 6.5 DxcTpeMyMmbl
(GYHKIMH JBYX MTEPEMEHHBIX

Paznen 7. Psanel

Tema 7.1 TloHsTHE YHCIOBOTO
psina

Tema 7.2 Psagpl ¢
HEOTpULATCIbHBIMU YJICHAMU.
3HaKOYepEAYIOIIUECS PSIBL.
AOGCOmIOTHAs U yCTIOBHAS
CXOINMOCTb PSZOB

Tema 7.3 CteneHHbIE psibl

Paznen 7. Psuer @ypre

Tewma 8.1 Tpuronomerpuueckuit
PsLI M €r0 OCHOBHBIE CBOICTBA

Tema 8.2 Psag @ypse

Tema 8.3 CxomuMocCTh psna
Dypbe

Paznen 9. UnTerpupoBanue
GYHKIMI HECKOJIBKUX
NIEPEMEHHBIX

Tema 9.1 JIBoitHbIE HHTErpaIbI

Tema 9.2 HexoTopsie
reOMETpUYECKUE U (PU3UUECKUE
TIPHUIIOKEHUS IBOMHBIX
WHTETPAJIOB

Tema 9.3 KpuonmneliHbIE
WHTETPaJIBI

Tema 9.4 ®opmyna I'puna

=+

Tema 9.5 Ycnosus
HE3aBUCUMOCTH
KPUBOJIMHENHOTO HHTErpajla OT
MyTH UHTETPUPOBAHUS

Tema 9.6. aTerpupoBanue
noJHbIX AuddepeHnnaion

Tema 9.7 HexoTopsie
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MIPUITIOKEHUS] KPUBOJTHHEHHBIX
WHTErPAJIOB BTOPOTO pojia

Tema 9.8 TpoitHble HHTETPATIBI

Tema 9.9 IToBepXHOCTHBIE
WHTETPaIbI

Tema 9.10 ®opmyna
OcTtporpaackoro

Tema 9. 11. ®opmyna Crokca +
Tema 9.12 CkansipHoe u +
BEKTOPHOE IOJIS

Tema 9.13 3agada o0 TOTOKE +

BEKTOPHOTO TOJISL.
Juseprennus. [upkynsanus.
Porop . Oneparop "'amunpTOHA .
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3. UHauKaTopbl 10CTHKEHUSI KOMIIETeHIUIi, ()OPMHPYEMBIX B IpoLiecce M3yYeHusi JUCHUIITIMHBI

OIIK-1. Cnioco0eH npuMeHsITh 3HAaHUE PYHIAMEHTAJIbHON MAaTEeMATHKHU M €CTECTBEHHO - HAYYHBIX JUCIHHUIUIMH NPH PellleHNH 32/1a4 B

00J1aCTH eCTECTBEHHBIX HayK H mmceﬂepﬂoﬁ MPaKTUKE

HHMKaTOpPbI J0CTHKEHUS

Cpe/icTBa OlLIEHUBAHUS Pe3y/IbTATOB 00y 4eHHUsI

KOMIIeTeHIHH Kpurepun oneHnBaHusi pe3yJIbTaToB 00y4eHHsI

JIOCTHIKEHUSA 3aJJaHHOTO Texymmii HpOMe)RyTO'{Haﬂ
YPOBHSI OCBOEHHSI HeyI0BJIETBOPUTEILHO YAOBJIETBOPUTEILHO X0po1o OTJIMYHO KOHTPOJIb

KovmeTenmii) arTrecTalus
OIIK-1.1 Cnocoben He cniocoden YacTH4HO cnocodeH Ko/110KBHYM, KOHTPO/IbHBIE BOIPOCHI,
NoCJIe0BATEIBHO H M0CJIeI0BATe/ILHO H MocJIe0BATeILHO M JJorHdeckn | /leMOHCTpHpYeT 3HAHUSL TIpH Cnoco0eH moc/1e10BaTeIbHO | TeCTHPOBAHHE, IK3aMeH
JIOTHYeCKH NPaBHIILHO JIOTHYeCKH NPaBHIILHO NPaBHJIbHO HM3J1araTh OCHOBHbIE |M3/10:KeHHH OCHOBHBIX Pa3Je/I0B |H JIOTHYeCKH NPaBHILHO HMHIHBHIYIbHbIE 32JaHHS K THIIOBLIM

M3JIAraTh OCHOBHbIE U3J1araTh OCHOBHBIE paszensl BhICIIE MATEeMATHKH U |BbICIIel MATeMATHKH U M3JIaraTh OCHOBHBIE Pa3/iesbl |pacyeram.

pasaensl BbICIIeit pasaessl BbICIIeit €CTeCTBEHHO — HAYYHBIX €CTeCTBEHHO — HAYYHBIX BBICIIElf MATeMATHKH U

MATeMATHKHU H eCTeCTBEHHO (MATEeMATHKH H €CTeCTBEHHO |IHCIHILINH, CHCTeMATH3HPOBATh |AMCUHHUILUIMH, CHCTEMATH3UPOBAThL |€CTeCTBEHHO — HAYYHbIX

— HAYYHBIX JUCIHILINH, — HAYYHBIX JUCIHILINH, TeopeTHYECKHI MaTepHaJl. TeopeTHYECKHIi MaTepHaJl. AV CLHILTHH,

CHCTEMATH3HPOBATH CHCTEMATH3HPOBATH CHCTEMATH3HPOBATH

TeopeTHYeCKUii MaTepHa/l. |TeopeTHYECKHil MaTepHaJ. TeopeTHYeCKHIi MaTepHaJl.

OIIK-1.2 Aprymentupyer, (He aprymenTHpyet, He HesnaunresibHo ymeeT YMeeT apryMeHTHPOBATD, I'oToB u ymeer KoniokBHyM, KOHTPO/IbHBIE BOIIPOCHI,

oCyLIecTBJIsIeT BBIOOP oCyLIecTBJIsIeT BHIOOD apryMeHTHPOBATh, OCYLIECTBJISIET |OCYIIECTBIIsIET BHIGOP apryMeHTHPOBATh, TecTHPOBAHHE, JK3aMEH.
TeOPeTHYECKOro 1 TeOPeTHYECKOro BBIOOP TEOPETHYECKOTO 1 TeOPeTHYECKOro 1 ocyLIecTBJIsIeT BBIOOP HMHIHBHIYTHbIE 33JaHHs] K THIIOBBIM

NPaKTHYeCKOro MaTepHa/ia (NMPaKTHYeCKOro MaTepuaja |IPaKTHYeCKOro MaTepuaJja NPaKTHYeCKOro MaTepHaJia TeopeTHYeCKoro u pacyeram.

pasnenoB pasnenoB pa3aeioB ¢pyHIaMeHTAIbHOI pasznenoB (pyHAaAMEHTAJIBHON NMPAaKTHYeCKOr0 MaTepHaia

¢ynnamentanbHoii HaykH  (pyHIAMEHTAILHON HAYKH |HAYKH NPH BHINOJTHEHHH HAYKH IIPU BHINOJHEHHH pasznenoB (pyHAAMEHTAJIBHOM

NPHU BbINOJTHEHHH HAYYHBIX (IPH BbINOJHEHHH HAYYHBIX |HAYYHBIX H NPAKTHYECKHX HAYYHBIX H NIPAKTHYECKHX HAYKH IIPU BbINOJHEHHHU

H NPAKTHYECKHX H NPAKTHYECKHX HccJIeJ0BaAHMIA Hcc1eJ0BaHMI HAYYHBIX H NPAKTHYECKHX

Hccae10BaHUM HCccae10BaHUM HCccae0BaHU

OIIK-1.3 Cniocoden He cnoco6eH BbISIBJIATH Biaseer cnocodHOCTHIO Ko/L10KBHYM, KOHTPOJILHBIE BOIPOCHI,

BBISIBJISITH METO/ABI M METO/IbI H Pa3elibl Ci1260 cnoco6eH BbISIBJIATH BBISIBJISITH METObI H PA3/Ieibl Buiianeer cBo60IHO TeCTUPOBaHUe, DK3aMeH.

paszzaeibl BeicIei
MaTeMaTHKH H eCTeCTBEHHO
— HAy4YHBIX JUCUMILUIMH B
NPaKTHYeCKOH peaju3anuu
TOCTPOeHHs
MaTeMaTH4YeCKHX MojeJeii
pa3IM4HOI
HANpPaBJIEHHOCTH

BbICIIEH MATEMATUKH U
eCTeCTBeHHO — HayYHBIX
JUCIMILINH B
NPaKTHYeCKOH peajn3anuu
TOCTPOeHHUs
MaTeMaTH4eCKHX MojeJeii
pa3n4Hoi
HANPaBJIeHHOCTH

MeTO/IbI M pa3jie/ibl BhICII el
MaTeMaTHKH 1 eCTeCTBEHHO —
HAYYHBIX JUCIUILINH B
NPaKTHYEeCKOH pean3anuu
MOCTPOEHUsI MATEMATHYECKHX
MojeJiel pa3JIMYHOI
HaNpaBJIEHHOCTH

BbICIIEH MAaTEeMATHKH U
eCTEeCTBEHHO — HAYYHbIX
DUCHUIUINH B PAKTHYECKOM
peau3anuy nocTpoeHus
MaTeMaTHYeCKHX Mojaeseil
Pa3/IMYHON HANIPABJIEHHOCTH

CIOCOOHOCTAMHU BBISBJIATH
MeTO/BI M pa3jesibl BhICIIEH
MaTeMaTHKH 1 eCTeCTBEHHO —
HAYYHBIX JUCIHUILINH B
NPaKTHYECKO pean3anuu
MOCTPOEHNsI MATEMATHYECKHX
Mo/e1ell pa3JIMYHOi
HaNpaBJIeHHOCTH

HHIMBHUAYAJIbHBIC 32/ITaHUA K TUIIOBBIM
pacueram.
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4. Kommjiekr KOHTPOJbHO-OLICHOYHBIX CPECACTB 110 JUCHUILJIMHE

Bonpocsl Ha 3k3amen (1 cemecTp)

10 AN CHUIIIINHC MarteMaTu4eCKMI aHaINu3

. MuoxectBa. O0o3Ha4denus1. Jlorndeckue CHMBOIIBI
. BemmecTBeHHBIE YNCIIa M KX OCHOBHBIE CBOMCTBA
. l'eomeTpuieckoe n300paxeHNe BELIECTBEHHBIX YUCET
. 'paHn 4nCIOBBIX MHOXKECTB
. AGConIOTHAs BEIMYMHA YHCTIa
. HucnoBble 1ocaeJ0BaTeNbHOCTH U apu(MeTHIecKre AHCTBYUS Hal HUMU
. OrpaHn4eHHbIC H HEOTPAHUYEHHBIE TTOCIIEI0BATEIEHOCTH
. beckoneuno 6onpire ¥ OECKOHEUYHO MaJIble TIOCIIEA0BATEIbHOCTH.
9. OcHOBHBIE CBOWMCTBA OECKOHEUHO MaJlbIX [OCIEA0BATENbHOCTEH

10. TlonsaTue cxopduielcs NOCIEI0BATENBHOCTU

11. OcHOBHBIE CBOMCTBA CXOASIIUXCA MTOCIEA0BATEIEHOCTEN

12. IlpenenpHebIi nepexo B HEPABEHCTBAX

13. Ompenenenue 1 NpU3HAK CXOAUMOCTH MOHOTOHHBIX MTOCIICIOBATEIILHOCTEH
14. Yucio e

15Teopema 0 BIOKEHHBIX OTPE3KaX

16. Onpeneneuue GyHKIHI

17. CriocoOb1 3aganust QyHKIUHA

18. Knaccudukanus pyHKIuit

19. Ilpenen ¢pynkumit mpu x—x0

20. Ipeaen ¢pynkumu npu Xx—x0 — u npu x—x0 +

21. Tpenen pyHKIUH IPU X—>00, IPU X—>- 00, U TIPU X—>+00

22. Teopemsr 0 nipeenax GyHKIHNA

23. IlepBbIii 3aMevaTenbHbII Opeaen

24. Bropoii 3aMeuaTenbHbIN Tpeaen

25. beckoHeuHO Mauble (pyHKITUU

26. beckoHeyHO OonbIINE PYHKITUN

27. CpaBHeHHE OECKOHEUHO MaJlbIX H OECKOHEYHO OONbIIHNX (PyHKIHN
28. OnpeneneHre HEMPEPBLIBHOCTH QYHKIIUH

29. ApudmMeTndeckre AeWCTBUS HaJl HEMPEPHIBHBIMA ()yHKITHSIMH

30. HenpepbIBHOCTD paliioHABHBIX (DYHKIIUH

31. HenpepbIBHOCTH TPUTOHOMETPUYIECKUX (DYHKIIUH

32. HempepwiBHOCTH pyHKINH f(X) = | X |

33. Kitaccudukamus Todek pa3pbiBa GyHKIIHA

34. OnpeneneHre U KJIacCUPHUKAIUS TOUYEK Pa3pbiBa QYHKIUH

35. KycouHo-HenpepbIBHBIE (GYHKIIUH

36. Teopema 00 ycTOWYMBOCTH 3HaKa HENPEPHIBHOM (DYHKLINU

37. IIpoxoxaeHue HeNpephIBHOW (PYHKINH depe3 JIF000e TPOMEXYTOTHOE 3HAUCHHE.
38. Teopema 00 OrpaHUUEHHOCTH HETIPEPHIBHON (QYHKIMH Ha OTpE3Ke
39. Teopema 0 ocTvKeHUH (HYHKLMEH, HEIPEPHIBHON Ha OTPE3Ke, CBOUX TOYHBIX TpaHei
40. TTonaTue paBHOMEPHOI HEMPEPHIBHOCTH QYHKIHN

41. TeopeMa 0 paBHOMEPHOW HENPEPHIBHOCTH (QYyHKIIMN

42. TloHATHe CIOKHON PYHKIUH

43. Tlonarue obpaTHON QYHKINH

44. Onpenenenne oOpaTHOH pyHKITUN

45. TeopeMa 0 HeTIpepBIBHOCTH 00paTHON (PyHKIMN

46. OnpeneneHue MPOU3BOAHON

47. 'eoMeTpuUeCKUi CMBICI TPOU3BOTHOM

0NN AW~
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48. OU3NYECKHUIA CMBICI TPOU3BOTHON

49. IlpaBas u eBas IPONU3BOIHBIC

50. IonsTre nuddepeHIupyeMOCTH QYHKIIUN B TaHHOW TOYKE

51. CBs3b MeX 1y OHATHIMH JUPHEPESHIUPYEMOCTH U HENPEPHIBHOCTH

52. Ionstue nuddepeninana

53. IlpaBuna auddepeHupoBaHms CyMMBI, PA3HOCTH, TIPOU3BEACHUS U YaCTHOTO
54. BeruucieHue MPOU3BOIHBIX TOCTOSHHOW, CTEIICHHON, TPUTOHOMETPUYECKUX
55 Teopema o TPOU3BOAHOM 0OpaTHON (PYHKIIHN

56. Brrancnenne Mpon3BOAHBIX MTOKa3aTeNbHON (DYHKITUH 1 OOPATHBIX TPUTOHOMETPHUYECKUX

(hyHKIMI

57. llpaBuno nuddepeHINPOBaHUs CIOKHON QYHKIHN

58. Jlorapudmmueckas mpousBogHas. [IponsBogHast creneHHON (GYHKIMHA C TFOOBIM
BEIICCTBEHHBIM IOKa3areneM. Tabinia mporu3BOIHBIX IPOCTEHIINX AIIEMEHTAPHBIX (QYHKIMH

59. IonsTre norapuMUUECKON TPOU3BOAHON (HYHKIUH

60. IIpon3BogHas cTeneHHON (QYHKIUHU C IFOOBIM BEIIECTBEHHBIM MTOKa3aTelleM
61. Tabmuma mMpoU3BOHBIX MPOCTEHIIINX 3JIEMEHTAPHBIX ()yHKITHHA

62. IlonsTHE TPOM3BOAHOM N-TO MOPSIKA

63. ®opMyITBI [T J-X POU3BOHBIX HEKOTOPBIX (PYHKITHI

64. ®opmyna JleitOaMIA AT n-1 TPOU3BOIHON MPOU3BEACHUS ABYX (PYHKIIAH.
65. TuddepeHiuabl BRICIIAX MTOPSIKOB

66. ITapameTpudeckoe 3a1anue QyHKIUU U ee AudepeHIupoBaHe

67. PackpeiTue Heomnpenenennocteid. [Ipasuno Jlommramns

68. ®opmyna Teitnopa

69. HccnenoBanue noBeaeHus: QyHKIMHA U MOCTPOCHUE TPadUKOB

70. MaTeprionsuus ¢yHKITHA

71. MeTo/ eI TPUOIMKEHHOTO BEIYUCIICHUS KOPHEH ypaBHEHUH

P P00 ~NON 0N A WN R~

0.
1
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Bonpocsl Ha 3k3ameH (2 cemecTp)

0 IUCHUIUINHE MaTteMaTHyecKui aHaIn3

[epBooOpa3Hast n HeompeneNeHHbIH HHTErpa

OcCHOBHBIE CBOMCTBA HEONPEAEIECHHOIO UHTErpaja

Tabnnia OCHOBHBIX HHTEIPAJIOB

OcHOBHEBIE MCTO/JIbl UHTCTPHUPOBAHUA

WuTerpupoBanue paiMoHaIbHBIX QYHKIHHA

WnTerpupoBanye uppaoHaIbHBIX U TPAHCIEHACHTHBIX (DYHKLUI
OnpenenexHue onpeeNeHHOro UHTerpaia

VYcioBus Cyl1eCTBOBaHUs ONPEIEJIEHHOI0 UHTErpaja

Heo6xomumoe 1 1ocTaToqHOE yCI0BUE HHTETPUPYEMOCTH
WHTerpupyeMocTh HEMIPEPHIBHBIX M HEKOTOPHIX Pa3phIBHBIX (QYHKIIUHA
OcHOBHBIE CBOMCTBa OMpeeIEHHOTO HHTETpaja

Onenku uHTErpanos. GopmMyna cpeqHero 3HaYSHUS

WHTerpain ¢ nepeMeHHbIM BEPXHUM MPEIEIOM

®opmyna Hetorona—Jleitbnuna

3aMeHa [IepEMEHHOM B OIIPEIeICHHOM UHTErpaJle

®dopmyra HHTETPUPOBAHMS 110 YACTSAM B ONPEIECICHHOM UHTETpajie
Hexotopsie ¢pusnueckne 1 reoMeTprHYecKie IPUIIOKEHHSI OTIPeIeIEHHOTO HHTerpaa
HecoOcTBeHHbIE HHTErpaNBI ¢ OECKOHEYHBIMH MPEAETIaMH HHTETPUPOBAHHS .
HecobcTBeHnbIe HHTErpasibl 0T HEOTPAHUYEHHBIX (QYHKLUI
[IpubnmxeHHOE BHIYMCIICHHE OTIPEIEeNICHHBIX HHTETPaoB

[lonsTre GyHKIINHI HECKOIBKHIX TIEPEMEHHBIX

I'eomerpuyeckoe nzoOpaxkeHre QyHKIUH IBYX EPEMEHHBIX
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24. Tlpenen pyHKINUU ABYX ITEPEMEHHBIX

25. HenpepbIBHOCTh PYHKIIUN ABYX ITEPEMEHHBIX

26. YacTHbIe MPOU3BOIHBIC

27. Tlonstue nuddepeHUpyeMocTH QyHKINU

28. [Ipou3BOJHBIC CIOXKHBIX (YHKIHN

29. Tnbdepennman GyHKIUU

30. KacarenbHasi IIOCKOCTh H HOPMaJlb K MOBEPXHOCTH. | eoMeTpuueckuii cmbicn auddepeHnmaia
31. IIpowusBoaHas 1o HaMpaBJICHUIO. I'pagueHT

32. YacTHbIe Ipou3BOAHBIC H TU((EpEeHIINAIBI BBICIIHX MTOPSIIKOB
33. ®opmyna Teitnopa a1 QyHKIHH ABYX HEPEMEHHBIX

34. DxcTpeMyMbl (PYHKIIMU IBYX MEPEMEHHBIX

35. MeTo HAaMMEHBIINX KBAJPaTOB

36. ITonsTHE YKCIOBOTO psia

37. Paapl ¢ HeOTpUIATENbHBIMU YJICHAMH

38. 3HakouepeyIomecs psIbl

39. AGCOITIOTHAS U YCIIOBHAS CXOJIMMOCTD PSZIOB

40. Crenennbie psapl . OnpeneneHye 1 o0Iue 3aMeyaHusl

41. aTepBan CXOANMOCTH CTENICHHOTO psfa

42. CBoiicTBa CTENICHHBIX PSIOB

43. Paznoxenue QYyHKIUI B CTENICHHBIC PSIbI

44. Psnpt @ypbe. TpUTrOHOMETPHYECKHIA PSJ] U €T0 OCHOBHBIE CBOWCTBA
45. CxogmmocTs psaga Oypre

46. Psapt @ypbe U1 4YeTHBIX U HEYETHBIX (YHKINH

47. Psn dypre ¢ meproaom

Bonpocskl Ha 3x3amen (3 cemecTp)

o JUCHUIUIMHEe MaTeMaTHUYeCKUM aHaInu3

1. /IBOliHbIE UHTETPAJIBI
1. Onpenenenyre U yCIOBHS CYIIECTBOBAHMS JBOMHOTO HHTETpaia
2. 'eoMeTpuyeckuii CMBICT IBOHHOTO HHTErpaja
3. CpoiicTBa IBOMHOI0 HHTErpaia
2. CBezieHUE IBOMHOIO MHTETpajia K IOBTOPHOMY
1. Cnyuaii npsiMOYTOJIBHOM 00J1aCTH
2. Ciiyyali KpMBOJIMHEWHOM 001aCTH
3. 3aMeHa iepeMEeHHBIX B JBOWHOM HHTETpale
4. HexoTopble reoMeTpHUUecKie U (pr3nYecKre IPUIIOKEHHS JBOHHBIX HHTETPAJIOB
1. Beruncnenne o0bema
2. Beruucienue miomaan
3. Beancnenre miomaan moBepXHOCTH
4. Boruncnenre Macchl TNIACTHHKU
5. BeruncieHne KoopAHHAT LEHTPA Mace MIIACTUHKH
6. BprancieHnre MOMEHTa HHEPIMH TUTACTUHKH
5. KpuBonuHeiiHble HHTErpabl
1. Onpenenenne KpUBOIMHEHHOTO HHTETPAJIa IEPBOTO poaa
2. Beluncnenre KpUBOJMHENHBIX HHTETPATIOB NIEPBOTO poJa
3. OnpeneneHne KPUBOJIMHEWHOTO HHTETpajia BTOPOTO poaa
4. Beruncnenne KpUBOJIMHEHHBIX HHTETPAJIOB BTOPOTO poja
5. CBsi3p MY KPUBOJIMHEMHBIMY HHTETpaJlaMy IIEPBOTO U BTOPOTO pojia
. ®opmyna ['puna
. Yci1oBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO WHTETpajia OT IMyTH HHTETPUPOBAHU
. MaterpupoBanune nomHbIx auddepeHnuanos
. HexoTopsle nprinoxkeHns KpUBOJUHENHBIX HHTETPAJIOB BTOPOTO pojia
1. Beruucnenwue miomaay ¢ moMoIbio ¢hopmMyisl I puHa

O 0 3 O\
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2. Pabora cuer
10. TpotiHbie HATETPAITBI
1. Onpenenenne TpOHHOTO HHTETrpaia
2. Beruucnenue TpOWHBIX HHTErPAJIOB
3. 3aMeHa IIepeMEHHBIX B TPOMHOM HHTETpaje
4. HexoTopsIe MPIIIOKEHUS TPOHHBIX HHTETPAJIOB
11. TloBepXHOCTHBIE UHTETPAIIBI
1. Onpenenenne NOBEPXHOCTHOTO HHTErpalia IIEPBOIrO poaa
2. BeruncneHre mOBEpXHOCTHBIX HHTETPAIOB IIEPBOTO poJa
3. Ompenenenrie MOBEPXHOCTHOTO HHTETpasia BTOPOro poja
4. BeruucneHne NOBEPXHOCTHBIX HHTETPAIOB BTOPOTO POAa
5. CB3p MeK Ay TOBEPXHOCTHBIMHU HHTETPAIlaMy IEPBOTO U BTOPOTO PoAa
12. ®opmyna OcTporpaackoro
13. ®opmyna Crokca
14. CxansipHOE ¥ BEKTOPHOE TIOJIS
1. CxanspHoe moire
2. BexTopHoe noze
3. [loTeHuManbpHOE MOJIE
4. 3agavya 0 NOTOKE BEKTOPHOTO MOJIS
5. uBepreHuus
6. Hupkysius. Porop
7. Onepatop I'amunsToHa

3agaum Ha 3k3aMeH (1 cemecTp) nmo AucuuIUInHe «MaTeMaTHYeCKUl aHATIHU3)

1. JlokasaTs, 4TO lim d, = a (yxasars N (8 )).

N—00

3n-2 3

a,=——-, .
2n-1 2

2. [oxasartp, 94TO lim an = d (yka3zaTh N (8))

N—00

_4n-1
"o2n+1’

3. BpIuucIuTh npeet YMcaoBOi MOCiIe0BaTEIbHOCTH

a=2.

- (3—n)2 +(3+ n)z.
n *‘”(3—n)2 —(3+ n)2

4. BplYHCIUTH Mpeen YUCIOBON TOCIeI0BATETbHOCTH

im (3- n)4 -(2- n)4 |
"o (1- n)4 -(1+ n)4
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5. BBIUUCIUTH MpeaeT YUCIOBOH TOCIEA0BATEIEHOCTH

lim n(\/n2 +1+/n? —1).

n — oo

6. BpluucIuThH npeaei YHUCIOBOM IOCIICA0BATEIBHOCTH

lim n(\/n(n—z) _Jn? —3).

n —o

7. BBIUUCIUTH MpEaeT YUCIOBOH TOCIEA0BATEIEHOCTH

lim 1-+2-+3-+ +n—1
n — oo n2 n2 n2 n2

8. BbIuHCINTH Ipe/IesT YUCI0BOM MMOCIEA0BATEILHOCTH
' (2n+1ﬂ+(2n4—2ﬂ

im .

oo (20+43)!

9. BpIUKCIHTE IPEEIT YUCIOBOH MOCIIC0BATEIBHOCTH

n+1

) 2n+3
lim| ———
n-ol 2n+1

10. BerauciuTh npeen 9uciioBoil Mocae0BaTeIbHOCTH

4
n

. (n*-1

lim > .

n — o n

11. Berumcnuth npeacia YHCIIOBOM IOoCJICA0BATCIIbHOCTHU

. n—l n+2
lim| ——
n—>e\n+3

12. Jlokasats (Haiitn O (6‘ )), YTO:

. 2X*+5x-3
lim =
x>3  X+3

—7.

13. Jlokazats (Haiiti O (6‘ )), 9TO:

. 2x?>+5x-3
lim =
x>3  X+3

14. Beraucnuts npeaen GyHKIuu

—7.
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i (x3 —2x—1)(x+1)

x>1  x'4+4x° -5

15. Beraucnuts npeaen GyHKIu
. x¥-3x-2
hm———————
x—>-1 X4 X

16. Boruucnuth npeaen GyHKIUH

- (x2 +3x+ 2)2

x>4x3 1 2x% —x—2

17. Beraucnuth npeaen GyHKIUN

2
i (2x2—x—1)
x>1x3 4 2x% —x—2

18. Beraucnuts npeaen GyHKIUA

\/1+2x 3
¢ Jx-2

19. Boruucnuth npeaen GyHKIUn

o V1-x-3
X*— 2+f

20. Borancnuts npenent GyHKIUn

. Alx-1
I I m ﬁ .

x—>1 /X _ 1

21. Beraucnuth npeaen QyHKIHH

lim X413 -240x+1

X —>3 X2_9

22. Haiitu quddepenimarn dy



y=xarcsin(]/x)+|n‘x+\/x2 —1‘, X > 0.

23. Haiitn nuddepentman dy

y = tg(2arccos\/1—2x2 ) x> 0.

24. Bpraucnuth MpHOIMKEHHO C TOMOIIbI0 auddepeHimana.

y:§/§, X=17,76.

25. HaiiTit mpon3BOIHYIO.
2(3x3 +4X* — X — 2)

Y= 15+1+ X

26. Haiiti mponsBogHyO.
(2x2 —1)\/1+ X
y= :
3x°
27. Haiiftu mpou3BOJHYIO.
_xt-8x°
2(x2 - 4)

28. HaiiTit mpon3BOJHYIO.

22Xt -x-1

3J2+4x'

29. HaiiTit mpon3BOJIHYIO.

X +xP-2
B Ji-x¢
30. HaifTi poH3BOIHYIO.
(xz—Z)W
24x° '

31. HaiiTit mpon3BOJHYIO.

y:
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o 1+x?

N

32. HaiiTit mpon3BOIHYIO.

VX-1(3x+2)
Ax? '

33. HaiiTit mpon3BoHYIO.

y:

(1+ x? )3
x¢

34. HaiiTi mpon3BOJHYIO.
_ x°+8x°-128

J8—x3

35. HaiiTi mpon3BoHYIO.

1 sin®3x
sin
y= \/_ 3cos6x

36. Haiiti mpon3BoAHYIO.

y:

y=cosln2—=

37. HaiiTit mpon3BOJHYIO.

y = tglgl 1 sin® 4x
3 40058x

38. HaiiTi mpon3BoHYIO.

1 cos® 4x
y= Ctg % i —
8 sin8x
39. Haiiti mpon3BoOAHYIO.
cossin5-sin® 2x
2c0s4x

40. HaiiTi Npou3BOJTHYIO.

sincos3-cos? 2x
4sin 4x '

41. HaiiTi pOU3BOIHYIO.

1 cos? 3x
3 sin6x
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_cosIn7-sin®7x
7cosldx

42. Haiity npou3BOAHYIO.

tg X — ctg X

N

43. HaiiTi MpOu3BOIHYIO.

y = arctg

T

44, HaiiTu poU3BOHYIO.

y =arcsin

y = (arCtg X)(l/z)ln(arctg X) .

45, Haiitu nponsBoaHysto.

y = (sin \/Y)m(smm.

46. Haiitin mpon3BOgHYIO.

1/, > x> .2
= —(x*+8)yx*—4 +—arcsin=, x>0.
y 24( ) 16 X

47. HaiiTi npon3BOHYIO.

y= 4x +1 N 1arctg4x+1
16x*+8x+3 /2 J2

48. HaiiTu Npou3BOIHYIO.

= xarcsinx NI,
J1-x?

3anaum Ha 3K3aMeH (2 cemecTp) Mo AucHunanHe «MaTemaTnyeckuii
aHaJIU3»

1. Halitn HEeonpeneneHHbIe HHTETPabl. Pe3ynbTaTel mpoBepuTh Au(hepeHINPOBAHNEM.

dx
[ a) [COSXUX 6 xIn(x? +1)dx
a)'[\/sinz X ) JX3 +8 & I ( )
(x—=T7)dx
X2 +4x+13

) a)j sin2xdx (x—8)dx

Troosox 6)]\/4_2)(_)(2 8) | sin 3xdx
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2
) f 2X°—3x+1

3 dx
X" +1
2. B a), 6) none3ysics popmynoit Hetorona — JleliOHMIIa BEIYMCIUTD ONPECTICHHBIA HHTETPall
b
[ f(x) dx;
a
B) Haiitn mutomans Gurypsr orpannueHHON THHUSAME. ClienaTh YepTex.
1 dx 16 >
La) [ ———; 6) [ \/256—x* dx: B)y=xX2y=6-x; y=0.
0 X* +4x+5 0
T 1
z.a)jxcosxdx; 6)jx2\/1—x2dx; B) Y2 =0X; y=X+2.
0 0
b
3. BbIuuciIuTh NPUOIMKEHHOE 3HAUCHUE OINPEICIICHHOTO UHTErpaja .[ f (X) dX ¢ nomompro (hopMyJIBI
a

Cumricona, pa30WB OTpe30oK uHTerpupoBanms Ha 10 wdacteil. Bce BBIUMCIEHHS TPOU3BOIUTH C
OKpPYTJIEHHEM JI0 TPETHETO AECATUYHOTO 3HAKA.

6
j\/x2 +16 dx
-4

4. BpMuCIUTh HECOOCTBEHHBIM MHTETPAI MM JOKa3aTh €T0 PACXOJAUMOCTh
o dx dx @ dx

I = 2 [ [
1 X“+X s XIn®x ol X+X

5. Haiitu cymmy psina.

i 6
“~9on®*+12n-5

6. HccnenoBaTh Ha CXOAMMOCTbD PSjl.

= n+1 i (n!)2
S , 3
7. WccnenoBars Ha CXOAUMOCTD PSJI.

2
= 1( n\" =1 1
1. Zg_n m . ZZF 1+—

n=1

8. I/ICCJ'Ie)_'[OBaTB Ha CXOAUMOCTDb psa.

= 1 2n+1 = n+1 n
. -1 1—. . -1
1;:( ) n(n+1) anl( )

9. Haiitu o6nacTb cxoaUMOCTH (YYHKIHOHAIBHOTO Psiaa.
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1 (X+n)

10. HaiiT 9acTHBIC TPOU3BOIHBIC IIEPBOTO U BTOPOTO MOPSIIKA (DYHKITHH.
.ayz=x"; 6) z=y?JInx

11. BeauciuTh NPUOIMAKEHHO ¢ TOMOIIBIO HONMHOro auddepentuana ¢ Tounoctsio g0 0,01,

(1,03)2./0,98

12. Haiitn rpamment dynkmmu Z = T (X, Y) B Touke M (X, Y)
1. z=xy—2x*+4y—5, M(2;3) 2. z=arctg (v/x), M (L1
13. Uccnenosats ¢pyHKINIO Z = f (X, y) Ha 3KCTPEMYM.

1. z=6y—3y? —2x> —8x—6 2.2=x>+8y> —6xy+1

3amayu Ha 3Kk3aMeH (3 ceMecTp) Mo AUCHHMILIMHE «MaTeMaTHYecKHi
aHAJIU3»

1. Boruucnuts I(x — y)ds , tne K — otpesok npsamoii ot A(0;0) no B(4;3).

K

2. HaiiTu KOOpAMHATHI IEHTPA TSHKECTH YT HUKIOU b X=t-Sin t, y=1-cost (0 < ¢ < 7)
3. Tlpumensist popmyny ['puHa, BEIYUCITUTH

I = §2(x2 +y2)dx+(x+y)2dy1
C

ecnm C — koHTYp TpeyronbHuka ¢ BeprmmHamu L(1;1), M(2;2), N(1;3), npoGeraemblii MpoTHB
X012 4YaCOBOM CTPEJIKH.

4. Bpluucnuth uHTErpan [ = ”x2 y’zdxdy mo BepxHeil CTOpOHe BepXHeH MONOBHHBI
N

chepsl X2+y2+22:R2.

5. Ilpumenss ¢opmyny Crokca, Haiitu [ :§x2y3dx+ dy+zdz, ecitm C — OKDY/KHOCTb
x*+y’=2°2=0.

- > -

6. Haiitu motok paamyca — Bektopa I = Xi+ yj + zk yepe3 3aMKHYTYIO IOBEPXHOCTH

z=1-x*+1*,z=0,(0<z<1).
7. HailTu uupKyIsSLni0 BEKTOPHOTO MOJIS

F:(x+3y+2z);'+(2x+z);'+(x—y)7c
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o koHTypy Tpeyroasauka MNP, roe M(2;0;0), N(0;3;0), P(0;0;1).

6 2X
Beruuciuth I dXI Y dy
X
4

X

8.

2
9, Beruuciurs ﬂ%dxdy ;S x<2,y<x yx=>1.
S

10, [lepexofss K NONAPHBIM ~ KOOPAMHATAM — BBIMHCIMTH ﬂ JR? —x* —y?dxdy; S:
S

y? + x? <Rx

2
o . X
11. BeuucnuTh Miom@ab miockon (GUrypsl, OrpaHUYEeHHON JTHHUSMH y:?, y=Xx+3, 2

X+y=06.
12. Berauciuth 00beM Tella, OrpaHUYSHHOTO MOBEpXHOCTAMU Z=XY, X+y=1, z=0

13. Beruncnuth TUIOMAAh TOW YacTH TOBEPXHOCTH Z=X, KOTOpas 3aKI04YeHa BHYTPHU
LHUIUHAPA X*+7°=1 u pacroJioKeHa B IIEPBOM OKTAHTE.

14. HaiiT KOOpAWHATHI LEHTpPA TSHKECTH OJHOPOIHOW (UTYpHI, OTPAHMUYCHHON JIHHUSMHU
2y, \yen2
Y =X, Y=X°.

15 Haiiti MomenT nepimu ly 01HOpO/IHO# TIOCKOH (QUIYpBI, OrpaHUueHHOH THHIAMHE  (X-
a)’+(y-a)>=a’, x=0,y=0 (0<x<a)

1-y 1-x-y

1
Beruuciuth J.dy.[ dx I(l+ x)dz.
16 0 0 0

C moMomIp0 TPOMHOTO MHTETpajla BEIYHCIUTL MAcCy Tella ¢ MEPEMEHHOM IIOTHOCTHIO
17
1= u(X,y,2), OrpaHHICHHOTO YKa3aHHBIMH TOBEpXHOCTAMU. OOJIaCTh MHTETPUPOBAHUS

u JaHHOC TCIIO0 I/I306p2131/ITB Ha YCPTEIKAX

H=02+X)Yy;x=0,2=0,y=0,x+y=2,y=~+2-12.

18. HaifTu MOMEHT HHEPIIMH OTHOCUTENbHO ocu (OZ OAHOPOJHOTO Tea, OTPAaHUYEHHOTO
wiockocTsamu Y=4, z=0, z=1 u nuIuHAPOM FXZ.

19. [one3ysich bopmymnoi I'puna BBIYUCIIUTD KPUBOJIMHEHHBIN HMHTETpAl

§ (y? +3x?)dx + (2xy — y?)dy, rme L — npoGeraemelii B IIOTOKXHTEIHHOM HAIIPaBICHAN
L

(MPOTUB JBYIKEHHSI YaCOBOW CTPEJKH) KOHTYP TPEYroJibHUKA C BEPIIMHAMH B TOYKAX
A(1;1), B(2;2), C(1;3). IlpoBepuTb HaWACHHBIH pPE3YJIbTAT, BBIYHUCISAS HHTErpa
HETOCPEICTBEHHO.
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1 y?
Boruncnuth I dyj (x+ 2y)dx
20. 1 0

o1 Beruncinrs ” (x? +y)dxdy ; S: y? <x,y>x>%
S

Hepexoz[ﬂ K IMOJIAPHBIM KOOpJAuHAaTam BBIYUCIIUTDH
22.

y2+x2>1x% +y? s9,y2%,y£x\/§

23. BbluucauTh MIoW@Ab IJIOCKOW (GUIYpbl, OrpaHUYEHHOMN

X>+y?=25, y =X~/3, X =0.

J;I arctg % dxdy; S

JIMHUASIMUA y2 +x2 =1,

3AJAHUA JJI1 PACHETHO-TPA®UYECKUX PABOT (1 cemectp)

no AucuunauHe MaTteMaTuyecKUil aHaan3

nJist odyqarommxces 1 kypca HanpaJjeHusi noarorosku 01.03.04 Ilpukinagnas martemaTuka

Ipeneasnr:
3axaua 1. [lokasats, aro 1M d, = a (yxasats N (8)).
3n—2 3 4dn-1
11. @, = , a=-—. 12. @, = , a=2
2n—-1 2 2n+1
13, an=7n+4, a=z. 14, an:2n—5’ _2,
2n+1 2 3n+1 3
7n-1 4n? +1 4
= = a =, - .
15. @, 1 a="1. 1.6. dy anZ+ 2 3
—_ 3 —_
1.7. 6%5%, a=—%- 18. @, :i: i, = 2.
+
1-2n° 1
19. 4, :m, 3-:—5- 1.10. @, :—%, = -5.
+
3agauva 2. BBZI‘II/ICJ'II/ITL npez;em)l YHCIIOBBIX IOCJICAOBATECIIbHOCTEH. . .
2.1. lim (3—n)2 +(3+n)2. 22. lim (3—n)4—(2—n)4
"~>=(3-n) —(3+n) ">=(1-n) —(1+n)
4 4 4 4
23. lim (3—n)3—(2—n)3 2.4 Iim( —n)g—(1+n)3.
"= (1-n) —(1+n) "==(1+n) —(1-n)
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25. lim (6 n) (6+n) . 26. lim (n+l) _(n+1)2
"o (6+ ) ( )2 N n—lg—(n+1f

2r tim 0220 = o tim 34"
n*°°(1+2n) +4n? nﬁw(n_3)3_(n+3)3

29. lim (3 nf .
”%‘”(n+1) (n+1)3

10 lim (n+1) +(n—1)2—(n+2)3.
n — oo (4_n)3

3apava 3. Beruucinuth npenesnsl YUCIOBbIX MOCIEI0BATEIbHOCTEMH.

3.1 lim n(\/n2+1+\/n2—1). 32 lim n(\/n (n-2) —Jn? - )

33, nIiﬁrnoo(n—%/n3 —S)n\/ﬁ. 3.4, n"mw[\/(nz +1)(n2 _4) —Jn* —9}
Jn>—-8-— n4/n n? +5

35 lim 36. lim (\/n2—3n+2—n).

3.7, Iim(n+\3/4—n3). 38. nI|m [«/ n(n+2)-+vn’-2n+3 }

3.9, nIiﬁmoo[\/(n + 2)(n +1) —\/(n —1)(n+3)}.

31&rﬁglnztln(n4—l)—~Jﬁgt]§)
3.30. Ilm\/n n+1)( n+2)(\/n —3-n°- )

n — o

3anaua 4. Beluuciuts npeaesnbl YUCIOBBIX MOCIEA0BATEIbHOCTEH.

_ I |
1 2 3 n 1) vs lim (2n+1).+(2n+2)..

41. lim| =+ —=—+—+...+
n— o (2n+3)!

n — o n2 n2 n2 n2

_ _1+3+5+7+...+(2n—1) 2n+1
43. lim — .
n — o n+1 2
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44, liIm ————, 45. lim

4.6.

4.7.

4.8.

4.10. lim

2mt 4 3  1+2+3+...+n

noe 2043 e \Jont +1

lim

1+3+5+..+(2n-1)

noe  14+2+34..4N

1+3+5+7+..+(2n-1)

lim —n|.
n — e n+3

_ I_ I
"n11+4+7+n_+(&1 2) 4glhn(n+4) (n+2).

n—ow \/m ' n—o (n+3)|

(3n-—1ﬂ+(3n-+1ﬂ.

n-e=  (3n)i(n-1)

3anaua 5. BeluucnuTh npeaessl YUCIOBBIX HOCIEA0BATEIbHOCTEM.

_ (n+1Y _(2n+3\"
51. lim| —— | . 52. lim
n - o n_l n — oo 2n+1
n? n+
. nz—lj . (n—l) ?
53. lim > . 54. lim| —= .
n— o n n — o n_|_3
n2 —n+1
o (2n*+2 . 3n*-6n+7
55. lim > . 56. lIm > .
n—wol 2n°+1 n—-o|l 3n“4+20n-1
_ (n*=3n+6)" . n—1oj3n+1
57. lim —— . 58 lIm .
n—>eol N°4+5n+1 n-eol N+l

5.9.

©

6.1.

6.3.

6n—7)"" (3 +an-1)""
: 5.10. lim :

lim >
n -l 6N+ 4 n—el 3N +2n+7
3agaua 6. [Jokasars (Haiitn O (8)), 9TO:
2 2
ljm 2X X285 o lim X =L _g
X — -3 X+3 x =1 X—-1
2 . 2
jjm S FX=2 g a. lim P TL4XHO g
X = -2 X+ 2 X —>3 X—3
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3agayva 7. Beruucnuts npeaeis! QyHKIHH.
(x3—2x—4)(x+1)
X' +4x* -5
2 2
(x 4—3xa—2)
lim
x> 1x3 4 2x% —x -2
(x2+2x—3)
lim
x>-3x3 4+ 4x% +3x

(1+x)-—a+3x)

7.1 lim

X —>-1

7.3.

7.5.

7.7. lim
X0 X+ X°
o x3-3x-2
79. lim —————

x> X2 —x—2

3agaya 8. Beruucnuth npeaens QyHKIHA.

NJ1+2x -3

2

81h

J_
. A/x-1

8.3 lim
X—)lS’XZ _l
IX—6+2

X3 +8

J9+2x -5
Ix-2

85 lim

X = -2

8.7 lim

X —>8

2
Ilm(2x2—x—1)
x>1x3 4 2x2 —x =2’

mn(ﬁ—zx—ﬂ.
x> x4+ 2x+1

7.4.

7.6.

. XP=2x+1
7.8. lim -~ A
x>12x° —=x-1

X* +5X* +7x+3
7.10. lim

x>Ax3 44X +5X+2

J1-x-3
8.2. lim
X —> -8 2_|_\/_

VX+13-24x+1

8.4 lim >
X —>3 X _9
Yx -2
8.6 lim

x—>16\/7 4
V1-2X+x* —(1+X)
. .

8.8 lim

X —>0
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8.9

3 2 3 _3[o7_
“m\/8+3x+x 2 10 Tim 327 +x 327 X

X —>0 X+X2 ' X =0 X+23/X4

JAnddepenunpoBanue:

3anaua 1. Haiitu nuddepenunan dy .

1.1.

1.2.

13. Y
1.4.

1.5.

1.6.
1.7.

1.8.

1.9.

y = xarcsin(1/x) + In‘x+\/x2 —1‘,
y = tg(2arccos\/1—2x2 ) x> 0.
=1+2X - In‘x+\/1+ ZX‘.

y = X° arctg\/x2 _1-/x* -1,

y= arccos(]/ V1+2x? )

y=x|n‘x+\/x2+3‘—\/x2+3.

y =arctg(sh x)+(shx)Inch x.

y= arccos(( )/( 2\/_))
y=|n(coszx+M)_

110. Y = In(x + 1+ X2 )—\/1+ X° arctg X.

3agaya 2. Berauciuth npuOIMKEHHO ¢ TOMOIIbI0 nudhepeHimaa.

2.1.

2.3.

2.5.

2.7.

2.9.

y=3x, x=7,76. 22,y =3x3+7x, x=1012.

y:(x+\/5—x2)/2, X =0,98, 24 y=3X, x=27,54
y =arcsinx, x=0,08. 26. Y =3X*+2x+5, x=0,97.
y=3x, x=26,46. 28. Y =X +Xx+3, x=197.
y=x", x=1,021. 210 y =3¥/x, x=1,21.

3anaua 3. Haiitu npousBoHy1o.
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2(3x3 +AX? —X— 2)

MY T T s e x
iy X' —8x°
) oy
(1+ XS)\/l-I— X°
35. Y = - .
12x
B (x2 —6) (4+ x2)3
3.7. y = 120)(5
4+3x°
39. Y =

3anaua 4. Haiitu mpou3BoIHYIO.

£ 2
4.1. y:Sin\/§+lsm 3X.
3 COS6X

1 1sin®4x

_ cossin5-sin’ 2x
2cos4x

cosIn7-sin® 7x
47. Yy = :

7c0s14x
1 cos®8x
48. y=cos(ctg2)—— .
y ( J ) 16 sinl6x
1 sin6x
49. Yy =ctg(cos2)+— .
y g( ) 6 cos12x
2
410. y = 3/ctg2 —iC(?S 1OX.
20 sin20x

3apaua 5. Halitu npousBoHYIO.

3x®
sy = 2x* —x-1
T 3J2+4x
X2
36. Y =
24/1-3x*
(x2 —8) x> —8
38. Y = ~
3/4)\2
310. Y =4 (1+X )
R
1 cos® 3x
42.y=cosIn2 —=— :
3 sIn6X
2
4.4. y:Ctgi/g—ECO_S 4X.
8 sin8x

_ sincos3-cos’ 2x
4sindx
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tg X —ctg x

J2

5.1. y =arctg

2x-1

53,y =
J1+x2 -1
—

2

54. Y =arctg

Jxt +16

5.7 y—llnx—_l—larctgx
T4 x+1 2 '

55. Y =arccos

9 )
2+ X—X° +§arcsm

Jx =2
R

5.2. Y =arcsin

5.6 y—\/zarctg?’x_1
s. 3 Tor

58, Y = %(x —4)~/8x—x* —7 —9arccos, /XT_l

(1+x)arctg o1

59. Y =

NG 2+ X2
5.10. Y = 3 arccos X —

3anaua 6. Haiitu npousBoHy1o.

6.1. Yy = (arctg x)(m)'”(amtgx) .

X

3anaua 7. Haiiti mpon3BOIHYIO.

+ .
x? 3x/X

62. Y= (Sin \/;)In(smﬁ) :

X

6.4. y = (arcsinx)” .

arcsin x

6.6. Y =X

X

tg
68. Yy=X° .

X

6.10. Y = (COS5X) .

1/, > X .2
1 y=—(x*+8)Vx* =4 +—arcsin=, x>0.
My 24< ) 16

X



y= 4x+1 N 1arctg4x+l
16x> +8x+3 2 J2

73. Y =2Xx—1In (1+ Vi-e* )— e > arcsin (e2x )

14,y =JOX* ~12x+5arctg(3x—2) ~In(3x—2+/9x* ~12x-+5),

7.2.

, 2
7.5.y=i1\/2x—x2+ln1Jr X=X
X_

x—-1
2

X .3 1,, 2
76. Y =—arcsin—+—( x“ +18)vVx“ -9, x>0.
Y 81 X 81( )

17y =——arctg >t Lt
T2 J2 3 32 -2x+1

78.y=3x—In (1+ J1-e® ) —e*arcsin(e®).
7.y = In(4x~1+16x° ~8x+2 ) ~V16x ~8x+ 2arctg (4x—1).

1+2\/—x—x2+ 4 N
2x+1 2x+1

3anaua 8. Haiitu mponsBoIHyTO.

xarcsin x
81 y=——ox+Invl- X2,
J1- X3

710. Yy =1In

X N1-4x°
14l-4x2 X
8.3, y=x(2x2 +5)\/x2 +1+3In(x+\/x2 +1).

82. y=4In

2

: X +2
8.4. y = X arcsin X + 1-x°.

8.5. y = 3arcsin + 244X +2x =2, 4x+1>0.

4x +1

86. Y =1+ X* arctg x — In(x+ V1+ X )
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8.7. y = 2arcsin +4/9%% +24x+12, 3x+4>0.

3X+4

88. Y = x(2x2 +1)\/x2 +1—In(x+\/x2 +1).
/ 2
8.9.y=In(x+\/x2+1)— 1rx

X

810. Y =v1—3x—2x% + iarcsin4x—+3.

242 J17

I'padpuxu
3agaua 1. [IpoBecTu momHOE MccneqoBanne GYHKIMNA U TIOCTPOUTH UX TPA(UKHL.
1.1. y=(x3+4)/x2. 12. yz(xz—x+1)/(x—1).
13. y=2/(x2+2x). 1.4, y=4x2/(3+ xz).
15, y=12x/(9+x2). 16. y=(x2—3x+3)/(x—1).
17. y=(4—x3)/x2. 1.8.y=(x2—4x+1)/(x—4).
1.9. y:(2x3+1)/x2. 1.10, y:(x—l)z/xz.

3apaua 2. [IpoBectu nosHoe McciaeoBaHue QYHKUNN U HOCTPOUTH UX IPadUKH.

2 3 —2(x+1) e2(x+1)

1 Y= e . 2. Y= .

21y =(2x+3) 22. Y 200+0)

23, y=3InL3—l. 24,y =(3-x)e*?.

X_

25. Y = e’ 26,y =In——+1

sy=5— 6 y=In——=1
e2(x—1)

27.y =(x—-2)e*™. 28. Y = 21

2.9, y=3—3lnﬁ. 2.10. y=—(2x+1)ez(x+l).
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3AJJAHUA 1JISA PACHETHO-TPAOHUYECKUX PABOT (2 cemectp)

HNuTerpupoBanme:
3anaHue 1. Haiitu HeompeaeIeHHbIE HHTErpajbl. Pesynbratel IIPOBEPUTH
IuQpepeHINPOBaHHEM.
cos x dx dx 2 (x—="7)dx
1. 6) | —— xIn(x* +1)dx
a)J.\/sinzx )IX3+8 B)I ( ) r)J‘X +4x+13
sin2xdx (x—8)dx .
2.8) | — 6 Xsin 3xdx
a)I\/1+c032x )j\/4_2X_X2 2
2
) j 2X : 3Xx+1 dx
X*+1
3. a)j ¢ dx o [ (2x 1) dx ») | xarcsin xdx

VX2 —4x+1

9 J (3x —7)dx

x® +4x% +4x+16
J cos5x dx . I (x—2)dx

3+2sin5x "/X2—2X+5

)I dX
T
X3+ X2 +2X+2

B [ (x+2)e>dx

. I (5x+3) dx

.1
> ») | xarcsin= dx
X +10x+89 X

™ x2dx
T ix*-s1
4
r)I(5+3Inx) dx
X

3X
e’ dx (x+1)dx
6. xarctg 3xdx
a)J16+e6X j5x +2x+1 B)I J
IX3+4X2+3X+2
(x+1)%(x%+1)

I sin xdx 6)J‘ (x—=5)dx ) I X dx

3/2 +3c0s X 64 4% — X2 sin? x

sz +7x2+7x-1 dx
T
(X+2)%(x* + x+1)

») [ x°arctg xdx

8.a) [x%e® dx 6) I\/1(52XZ32) dx4
—4x% + 4x

3x3 + x+46
r J. 2,02 X
(x=D°(x“+9)
X dx . (2x+1)dx
hea e

I4X3 +24x% +20x—28 dx
(x+3)%(x* +2x+2)

») [ x° In(l+x*) dx
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sm X

10.2) [ *sin 2xdx  6) [,

D |

x3 +6x%+8x—8
(X+2)2(x? +4)

3aganue 2. B a), 0) mone3ysce Gopmynoit HeroToHna — JleiiOHMIIa BEIYUCIUTE ONPENeIEHHBIA HHTETPal

b
[ £(x) dx;

(2x=5)dx

Incos x dx
j—

X2 +6X+13 sin? x

B) Haiitu muitomane Guryps! orpanndeHHol TUHUSIMU. ClienaTh YepTexk.

1

dx

l.a) | —m88@8;

0 X° +4x+5
T

2.2) [ xcosxdx:

0
7/3
3.4) [cos®3xdx;

O dx

4.8 [———;
_jlxz +x+1

B) Yy =3x"+1 y=3x+7.

Lx%dx
5.a) j ;
0V1+ X
2
6.2) [ xe*dx;
0
; )f xdx .
a ’
0 V1+3x°
. )”f’ sinxdx
.a _—;
o 3—2C0SX

B)Xy—4=0; x=1;x=4;
/4

9.a) [xsindxdx;
0

X —4y=0;y=0; x-2=

jdx 6)j

/2

10.2) [

(COSX +—F
716

Sln X

16
6) [ /256—x* dx: B) y=x2:y=6-x; y=0.
0

1
6) [ x*V1-x?dx;
0

B) Y2 =9X y=X+2.
T dx ‘
0(25+ X225+ x2

o[
5 (9+ X2)3/2 !

6) B) Y2 =9x; y=3x.

J5/2

6) yy=4—x2; y=0.
I\/(5 x> ’

6)I“X4_1dx; B Yy =X y=2X
1

X
V2/2

6)I

xdx

J@A-x? .
X .
6) E[ Ja—x?)3

y—O

B) Yy =—x2+2x; y=0.

x4 dx

1/(2 J-x)?
0
x2dx

016 — X2

B)Y =X2+2X; Y =X+2.
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b
3aganue 3. Bprauciauth npuOIMKEHHOS 3HAYCHHE ONPEACICHHOTO HHTETpalia j f (X) dx c TTOMOIIIBIO

a
¢dopmyner CuMmricoHa, pa30uB OTpe3oK MHTErprupoBaHus Ha 10 gacteil. Bce BrUMCIIEHNST POU3BOIUTH C
OKPYTJICHUEM JIO TPETHETO JECITUIHOTO 3HAKA.

1.?Vx2+16dx 2?Vx2+21dx 3. TVX2+2dX
-4 0 -5

4. }VX2—+1OdX 5, }VX24—7dX 6. EVXZ—F5dX
‘9 6 8

L WEr2dx e [ddx e [VXPr6x
) -3 -2

m.TJ;Tigdx

7

3aualme 4. BeuucIuTh HeCOOCTBEHHBIH UHTETPaIl HITH I[OKa3aTb €ero paCXOILI/IMOCTB

1. f z+® ax 3]
1 X2+ X s xIn®x 14X+ X?
+00 dX +001+X2
4, | —m 5. dx 6.
_Lx2+x+2 { x* Ix +4x+9
7+@ dx . j? x dx . odx
2 X+AX 3 x2-4 a xJUx
T oxdx
10'£x2+4
Pannr:
3agaya 1. Haiitu cymmy psana.
o0 6 [e 0]
1.1. .
;9n2+12n—5 Z;‘9n ~12n-5"
- 6
1.3. . 1.4.
Z9n +6Nn-38 Z9n +21n 8
= 2
1.5. . 1.6.
§4n +8n+3 Z49n 28n 45
o0 3 o0 7
1.7. . 1.8. :
Z9n +3n-2 2_1:49n2—7n—12
- 1
1.9. _ 1.10.
Z:;fn +n-2 Z49n —14n-48
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3anaua 2. UccnenoBats Ha CXOIUMOCTD PSi.

= n+l OO(H!)2
2.1.22:2”(”_1)!. 2.2.2 .

n=1 2n
= 2" (n® +1) ©10"2n!
2.3.; (n+l) . 2.4.nZ:1: (Zn)l .
25 ZM 1 26 N n_+53in£
T4 3n+5 2" =3
5
” arctgE -
27 nz_ll . 2.8.;3”]'
= n 1 2 6“(n2—1)
9. tg —. 10, ) ——=.
* ;(Zn)!QS” #40 ; n!

3apaua 3. HccnenoBate Ha CXOOUMOCTD PSiA.
2 2

B =, 1 1Y
3.1. 23”(n+1j . 32';?(:“5) .

= (2n? +1 = . 2n Y
3.3. . 3.4. n .
nZ:;‘ n2+1] nz:;‘ (3n+5j
2
= 2n+1Y)" = (2n+2Y 3
6.5. . 6.6. n+1) .
e 2(3n+1)< )
n3
) iy iy . .
=\ bn+1 10n+5
< W T n+2
39. Y narcsin" —. 3.10.
; 4n ;(Sn 1j

3anaua 4. VccienoBath Ha CXOOUMOCTD PSi.

n+1 2n+1 n+1
L Z n(n+1) 422 (2n+1)
n+1 n
w3 Y w3
n=3 n(
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& (1) 20’ s (L)

> ~n*_n®+1 e nZ:;(n+1)Inn
‘=nin(n+1) ~né2n+3
(-1)"sin—"~ .
0 2\/ﬁ L 1
49. nZﬂ: N 4.10. ;( 1) cos "

3anpaua 5. Haiitu 06J‘IaCTb CXOAMMOCTH (DYHKITMOHATBHOTO PA/IA.

e s (]

n—l(X+n) n=1 1+ X
=N 1 =n+1l, , n
5.3. 5.4, X°—4xX+6) .
nZ;anl(Bx +4x+2) ; 3 ( )
o0 Xn
5.5, él—x”'
o in+3 1

w1 (27x +12x+ 2)"

5.7. i d TR 5.8. i nZ L

11+ X ] n+1(3x2+8x+6)n'
21 (1+x) o (X2—6x+12)
5.9. ;n—H(Ej . 5.10. ; 4n (nz +1)

(I)yHKIII/Iﬂ HECKOJbLKHUX MEPEMECHHBIX:

3anaya 1. Haiitu yacTHbIe IpOX3BOAHBIE IEPBOIO M BTOPOTO MOPSAKA (PYHKIIHHA.

Layz=x"; 6) z=y?JInx

2. 2) z:;; 6) z=y"*
arctg(y/ x)

3.2) Z=X —-6)z= (x? +y?)?

T

4.2) 2 :arctgg . 6) z=sin®(x+Yy)

Wk

2.,2
5.a) Z=arctg (xy) ; 6) ;=2
X +
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6.a) Z=(2Xx—Yy)/(X+2Y) ;6) z:ﬂ
X+ Yy
T.a)2=+x2+3x%y—y3 ; 6) z=x%
2

1-2y

8.a)2=(2xy)[(x-Yy); 6 z=

9.2) Z=x%sin’y ; 6) Z= X+
1-xy

10.ayu=ylx+z/y+xlz ;6)z=x¥

3amava 2. BeaucanTh MpuoIImKEHHO ¢ OMOIIBI0 TIoTHOro auddepenmmana ¢ touroctsio 1o 0,01.

1. (1,03)%,/0,98 2 J(301)2+(396)2 31,0450
4. (1,02)2(0,97)2 5. In(,/0,99 +3/,04 —-1)  6.1,03*%
7. (0,99)*(1,0)? g. oMot 9. In(3/1,03 + 4/0,98 —1)

10. In(3/1,03 +4/0,98 —1)

3agaua 3. Haiitu rpaguent Gpysxuun Z = f (X, y) B Touke M (X, y)

1. z=xy—2x*+4y—-5, M(2;3) 2. z=arctg (v/x), ML)
3.2% =xy, M(4;2) 4.7= 24 - M(-1;2)
X°+y
2
5.2=x2+y?, M(4:2) 6. 2= ZO—T—yZ, M (4;2)
7. 2=5x2y% — 3% + y*, M (L)) 8.z=x2-2xy+3y—-1, M(L2)
_ 3 Y Ey2y a3, A :

9. z_X2+y2,M( 1,2) 10. z=5x"y-3xy° +y", M (4,;2)

3apaua 4. Uccnenosate pyHkuuio Z = f (X, Y) Ha 3KCTPEMYM.

1. z=6y—3y? —2x> —8x—6 2.2=x>+8y> —6xy+1
2
3. z=yJx—y> —x+6y 4.7=
1-2y
5.z:x3+y2—3xy 6. Z=2Xy —4x -2y
7. z=eX(x+y?) 8.2=X>+y>—-2x—-2y+8
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9. 2=3X+6y— x> —xy—y? 10. z=x3y?(6—x—y), (x>0,y>0)

3AJJAHUA JJISA PACHETHO-TPA®OUUYECKUX PABOT (3 cemectp)

1. 3anuchb 0 TOYKAM ypaBHEHUs JIMHUHN — IPAMBIX U NTapabou,
OrpaHUYMBAIOLUX 00J1aCTh UHTErPUPOBaHUA. PaccTaBUTH Npeseibl
MHTErpUpOBaHUS B IOBTOPHOM HMHTerpaJie AJjs JBOWHOI0 MHTerpasja
[ f (x,y)dxdy v u3MeHHUTb NOPSOK UHTETPUPOBAHHUSIL.

¥ oA

-4 & 3 >

Puc. 29
.X"-.I'E

2
2. BEIMHCIHTE fdx f xydy.

x2

3. BLIuHCcIHTL f —
I}J‘

q‘

dxdy;S1x =2,y < x,xy =1L

3 5 = ¥
4. Tlepexoda K DOMAAPHLIM KOOPAHMHATAM BBEIYHCAHTE ﬂ’ Vas+yidxdy; S:x+ y°
, 3
=ac.

5. BLIYHC/IHTE NI0MA Ik IUIOCKOH GHIYPEL, OrPaHHYeHHOH THHHAMH X2
+y%=2x,x* +y?=4x

6. BLIMHCIUTE 00BeM Tejla , OrpaHHYeHHOT0 NOBEPXHOCTAMH
3x+2vy+z—-6=0,x=0,y=0,z=0.
7. BBIMHCIHTE 1016 YaCTH IOBEPXHOCTH az

= XV, pPACIIOJIO¥eHHOH BHYTPH UAHHApaA X2 + y? = a’.
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8. HaiiTu ueHTp TsKeCTU OAHOPOAHOM GUTYpbl, OTPAHUYEHHOU JIMHUSIMU
y* = 2px,x = 2p.

9. HaiiT MOMEHT MHEPIUM OTHOCUTEJBHO 0CcH UX 0THOPOAHOU PUTYPHI,
OrpaHUYeHHON JUHUAMU Y = 4 — x2, y = 0.

11. C noMoI1bI0 TPOWHOI'O UHTErpaJia BBIYMCAUTD MACCy TeJia C IepeMeHHOHU
IJIOTHOCTBIO { = {(X,¥,Z), orpaHUYEHHOI0 YKa3aHHbIMH II0BEPXHOCTAMM.
06J1aCcTh UHTETPUPOBAHHUSA U IAHHOE TeJI0O U300Pa3UTh HA YEPTENKAX.

XZ

X+ yi—4y=0,z=4— x*,z=0.

J
2T 4y2

U=

12. HaliT¥ KOOpAWHATHI LIeHTPa TSXKECTHU OJHOPOJHOIO TeJIa,
OrPaHMYEHHOTO NOBepXHOCTAMU X +V =1,z =x*+y? x =0,y =0,z = 0.

13. I[Tonb3ysace popmysion 'puHa BBIYMCIUTD KPUBOJUHENHBIN UHTETPa
36[31}* + x?)dx + 8x%dy,
L

rjae L - npoberaeMblii B 0JI0KUTEJNbHOM HalpaBJieHUU (IPOTUB ABUKEHUS
4acOBOM CTPEJIKU) KOHTYpP TPeyroJbHUKA C BeplIMHaMU B Toukax A(1; 1),
B(2;2), C(1;3). [IpoBepuTh HalAEHHBIN pe3y/IbTAT, BBIYUC/SASA UHTETPaJl
HeNnocpeACTBEHHO.

14. [IpoBepUTH ABJIAETCH JIU BBIpaXKeHUe

xdx + ydy
x? 4 y?

noJiHbIM AudpepeHnmanoM. Eciu aBisietcs, To HaWTU pyHkuuu U.
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CEBEPO-KABKA3CKAS TOCYJAPCTBEHHAS AKAJTEMUSA

Kagenpa Maremaruku
20 -20__ yueOHblii roa

IK3aMeHAIMOHHBIN Omjaet Ne 1

o nucouIInae MareMaTHyecKui aHaJIn3

s ooyyaromuxcs 1 kypca nHanpasienusi noaroropku 01.03.04 IpukiaagHas MaTeMaTuKa

1. MHuoxectBa. O603HaueHus. JIormdeckre CUMBOJIEI.
2. llonstue CXOI[SIIHGﬁCSI IMOCJICAOBATCIBHOCTH Ha IIPUMCPC.

3. Beruucaurs :
1-—rcosdx

lirry

¥=0 qx

3aB. kadeapoii Koukapos AM.
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Kontpoasnsbie Bonpocsl (1 cemectp)

10 AN CHUIIJINHC MarteMaTu4eCKMI aHaJINu3

1. MuoxectBa. O603HaueHus. JlIornueckue CUMBOJIBI

2. BelllecTBEHHEIE YKCIIA ¥ MX OCHOBHBIE CBOMCTBA

3. 'eomerprdeckoe n300pakeHUE BEIMIECTBCHHBIX YHUCETT

4. I'paHu YMCIIOBBIX MHOXKECTB

5. AOcomoTHas BETMYMHA YKCIIa

6. HucoBsle MOCACI0BATEILHOCTH U apu(PMETUUCCKUE ICHCTBHS HAZl HUMHU
7. OrpaHuueHHBIC K HEOTPAHHYCHHBIC ITOCIICI0BATEIBHOCTH

8. Beckoneuno GobIre ¥ OECKOHESYHO MaJbIe MOCIEA0OBATEILHOCTH.

9. OcHOBHBIE CBOMCTBA OECKOHEUYHO MajbIX MOCJIEA0BATEIHLHOCTEN

10.
11.
12.
13.
14.

TToHsTHE CXOMAINCHCS TOCIEIOBATCILHOCTH

OCHOBHbBIE CBOMCTBA CXOJISIIIMXCS IIOCIIEA0BATECIILHOCTEH

IIpenenbHBIN IEpexo] B HEPABEHCTBAX

OrnpeneneHue U NpU3HAK CXOAUMOCTH MOHOTOHHBIX MOCIIE0BATEIBHOCTEN
Yucno e

15Teopema 0 BIIOKEHHBIX OTpe3Kax

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

Omnpenenenne QyHKIAN

Crioco0sI 3amanust QyHKITHI

Knaccudukauus QyHmii

[penen dyaxmmii mpu x—x0

[penen dyakmun mpu x—x0 — u mpu x—x0 +

[Mpenen pyHKIUH IPU X—>00, IPH X—>- 00, U TIPH X—>+00

Teopems o0 ipeaenax QyHKIHH

IlepBbIil 3aMevaTeNbHbII Opeaen

Bropoii 3amedarenbHbli Ipeaes

Beckoneuno Manbie (yHKINU

beckoneuno Oomnbmvie GpyHKIINN

CpaBHeHHE OECKOHEYHO MaJIbIX H OECKOHEUHO O0IbIINX (pyHKIMH
Onpenenenue HENPEPHLIBHOCTH (QPYHKIH

Apudmernyeckne ASHCTBUS HaJl HEMTPEPHIBHBIMH (QYHKIIUSMH
HenpepbiBHOCT paniioHaNbHBIX (HYHKLUI

HemnpeprIBHOCTH TPUTOHOMETPUIECKUX (PYHKITUIHA
HenpepriBHOCTh QyHKINH f(X) = | X |

Knaccuduxauus Touek pa3pbiBa QyHKIHH

Onpenenenue u Knaccuukanus ToUeK pa3pbiBa QyHKIUN
Kycouno-HenpepbIBHBIE PYHKITUH

Teopema 06 ycTOHYMBOCTH 3HaKa HENPEPHIBHOM (DYHKLINHU
ITpoxoskaeHne HenpephIBHOM (DYHKLNH Yepe3 JII000e MPOMEKYyTOYHOE 3HAYCHHUE.
Teopema 06 orpaHUUEHHOCTH HETIPEPHIBHON (QYHKIMH Ha OTpe3Ke
TeopeMma o ocTrkeHNH QYHKIUEH, HEIPEPHIBHOW Ha OTPE3Ke, CBOUX TOUYHBIX TpaHei
[lonsiTHE paBHOMEPHON HENPEPHIBHOCTH (PYHKIMN

TeopeMa 0 paBHOMEPHOH HEMPEPHIBHOCTH (QYHKIIUU

[NonsTre cnoxxHo# pyHKITNN

[onsitne oOpaTHOH QyHKIMN

Omnpenenenue o0OpaTHON QyHKIMN

TeopeMma 0 HENPEPLIBHOCTH O0paTHOM (HyHKIINU

Onpenenenue Npou3BOJHON

I'eomeTpuyeckuii cMbICT TPOU3BOJHON

DU3NYECKUIN CMBICI TPOU3BOIHOM

[IpaBas u jeBast IPONU3BOIHBIC

[onstne auddepenuupyeMocTy GyHKINU B JAHHOW TOUKE

CBs13b MEXAY NOHATUAMH AU PEePEeHIUPYEMOCTH U HETIPEPBIBHOCTH
[onstne nuddepennmana
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53. IpaBuna nqudhepeHIUpPOBaHIS CYMMBI, pA3HOCTH, TIPOU3BEICHUS 1 Y4CTHOTO

54. BeraucieHrne MpOU3BOIHBIX ITOCTOSTHHON, CTETICHHON, TPUTOHOMETPHIECKUX

55 Teopema 0 mpou3BOAHOM 00paTHON PyHKIMN

56. Beruucnenne Nporn3BOIHBIX MMOKA3aTeNbHOW (YHKIUHN U OOPAaTHBIX TPUTOHOMETPUIECKUX
hyHKIHI

57. IlpaBuno nuddepeHnrpoBaHns CIOKHON QYHKITUH

58. Jlorapudmuueckas nponsBonHas. [IponsBoaHas cTeneHHON (yHKINU C TIOOBIM
BEIIECTBEHHBIM TIOKa3aresneM. Talmuia mpon3BOAHBIX MTPOCTEHIITNX IIEMEHTAPHBIX (PYHKINH

59. IlonsTre gorapupMUIecKOi TPOU3BOIHON (HYHKITHH

60. TTpousBogHAs CTENICHHON (PYHKIIMHU C JIFOOBIM BEIIECTBEHHBIM MTOKA3aTelIEM

61. Tabnuia npon3BOIHBIX MPOCTEHIINX dIIEMEHTapHBIX (YHKINH

62. IloHsiTHE IPOM3BOAHON N-TO MOPSAKA

63. ©opMyIIBI AJIS JI-X IPOU3BOIHBIX HEKOTOPBIX (DYHKIUH

64. ®opmyna JleitOHMIA TS N-i TPOU3BOTHON POU3BEACHUS IBYX (QYHKIHA.

65. JInddepeHmanbl BRICITHX MTOPSAKOB

66. ITapamerpudeckoe 3ananue QyHKIUU U ee AudepeHmpoBaHme

67. PackpeiTre Heonpenenennoctei. [Ipasuno Jlonmuras

68. ®opmyna Teitnopa

69. Uccrnenoanue noBeneHus PyHKINH U TOCTPOCHUE TPAPHUKOB

70. Unatepnonsuust GyHKIUH

71. MeTtosl pUOIMKEHHOTO BBEIYUCIICHHS KOPHEH ypaBHEHUH

KonTpoJbHbIe BOIpochl (2 cemecTp)

0 JucIMIUInHEe MaTeMaTHIeCKUil aHaJIn3

. IlepBooOpasHast 1 HeonpeIeICHHBII HHTErpa

. OcHOBHBIE CBOICTBA HEOTPEIEIEHHOTO HHTETpaia

. Tabnmuia OCHOBHBIX HHTETPAJIOB

. OCHOBHBIE METO/IbI HHTETPUPOBAHHS

. MHTeTpUpOBaHe pallMOHAIBHBIX (QYHKIUIT

. IaTerpupoBanre uppanroHaIbHBIX U TPAHCIICHACHTHBIX (YHKIU

.. OnpenienieHre ONpeeNIeHHOro HHTerpasa

. YCII0BHS CyIIECTBOBAaHHS ONPE/ICIICHHOTO HHTErpasia

0. HeoOxoammMoe 1 10cTaTOuHOE YCIOBUE HHTETPUPYEMOCTH

. MaTerpupyeMocTs HeMPEephIBHBIX U HEKOTOPBIX Pa3phIBHBIX (PYHKITUHA
12. OcHOBHBIE CBOICTBA ONPEEICHHOTO HHTErpaa

13. Ouenku unrerpanos. ®opmyna cpeqHero 3HaUSHHs

14. NnTerpai ¢ mepeMeHHbIM BEPXHUM MPEIEIIOM

15. ®opmyna HeroTona—JletioHmIa

16. 3ameHa nepeMeHHOH B ONpeAETICHHOM HHTErpase

17. ®opmyna HHTETPUPOBAHMUS 110 YACTSIM B ONPEICTICHHOM UHTETpalie
18. Hekoropble puzndeckre u reoMeTpuiIecKre TPUIIOKEHHS OTIPE/ICIICHHOTO0 HHTErpaia
19. HecoOcTBeHHBIE HHTETPaJIbl C OECKOHEUHBIMH MIPEAeSIaMi HHTETPUPOBAHUS .
20. HecobOcTBeHHBIE HHTErPAITBI OT HEOTPAHUYEHHBIX (DYHKITUH

21. TTpubnvkeHHOE BHIYMCIICHHE ONPEIeNICHHBIX HHTETPaoB

22. llonsTe QyHKINU HECKOJIBKUX IIEPEMEHHBIX

23. 'eomerpuyeckoe n3obpaxxeHne QyHKIUH ABYX NEPEMEHHBIX

24. Tlpenen pyHKINUU ABYX ITEPEMEHHBIX

25. HenpepbIBHOCTH (QYHKIIUH ABYX NEPEMEHHBIX

26. YacTHble IPOU3BOJHBIC

27. Tloustue nuddepeHmupyeMocT QyHKINU

28. [Ipou3BogHbBIE CIOXKHBIX (PYHKITHN

P00 ~NONWn bW~

=
=
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

1.

W

O 0 3 &\ W

Huddepeniman GyHKIHHA

KacarenbHast IIIOCKOCTh ¥ HOPMaJTb K IIOBEPXHOCTH. [ 'eomeTpruecknii cMbICH quddeperitnaia

IIpousBoanas mo HampasiaeHuto. ['pagueHt

YacTHble MPOU3BOAHBIC H IU((EepeHIINANbBI BHICIINX TOPSIKOB
®opmyna Teinopa anst GyHKIMA ABYX IEPEMEHHBIX
OKCTpeMyMBbI (DYHKITUH JIBYX TIEPEMEHHBIX

MeTo HaMMEHBIINX KBAJAPaTOB

ITonsiTre yncioBoro psna

Psiniet ¢ HEOTpHUIIATENEHBIMA WICHAMH

3HaKOYEPEYIOIIHECS PSIbI

AOCOIIOTHAS U YCIIOBHAS! CXOJUMOCTD PSZIOB

Cremnennsle psanbl . OnpeaeeHrne U o0Iue 3aMeIaHms
WHTepBan cxoquMoCTH CTETIEHHOTO psijia

CBoliCTBa CTENEHHBIX PSI0B

Paznoxxenne QpyHKINI B CTETIEHHBIE PSIBI

Psnp1 @ypre. TpuroHoMeTpuuecKuil psii U €ro OCHOBHBIE CBOMCTBA
Cxonumocts pana Oypee

Psner @yphe 11t 4eTHBIX U HEUETHBIX (PyHKITHI

Psan @ypee ¢ nepuogom

KonTpoJsbHbie Bonpockl (3 cemecTp)

0 JucIMIUInHEe MaTeMaTHIeCKUil aHaJIn3

JIBOIHBIE HHTErPAJIBI
1. Onpenenenue U yCIOBHs CYIIECTBOBaHMS JBOMHOTO HHTErpaia
2. 'eomeTpryecKuid CMBICI JBOITHOTO HHTErpajia
3. CpoiicTBa IBOMHOI0 HHTErpaia
. CBeneHue NBOMHOIO MHTETpajia K IOBTOPHOMY
1. Ciyuaii npsIMOYTOJIbHOM 001acTH
2. Cay4aii KpUBOJMHEHHOHN 00acTu
. 3aMeHa MepeMeHHBIX B IBOHOM HHTErpae

. Hexoropsle reomeTpudeckue u pu3nyecKre NpUIIOKEHHS JBOHHBIX HHTETPAJIOB

1. Beruucnenrne ooObemMa

2. Beraucnenue miomnianu

3. Brruucnenue miomaan moBepXHOCTH

4. BplunciaeHne Macchl IJIACTUHKU

5. Brluucnenue KOOpAUHAT UEHTPa MacC IJIACTUHKU

6. Brruncienre MOMEHTa MHEPIIMH TIACTUHKA
. KpuBonuHeliHble HHTETpabl

1. Onpenenenne KpUBOIMHENHOr0 HHTETPaia IEPBOrO poaa

2. Beruncnenmne KpuBOJWHEHHBIX HHTETPAJIOB TIEPBOTO PO

3. Onpenenenne KPUBOJIMHEWHOTO HHTETpajia BTOPOTO poaa

4. BrlurcneHue KpUBOJIMHEHHBIX UHTErPAJIOB BTOPOro poaa
. CBsI3b MEXTy KPUBOJIMHEHHBIMU MHTETPAIAMHE TIEPBOTO M BTOPOTO pojaa
. ®opmyna I'puna

. YcnoBHS HE3aBUCHMOCTHU KpHBOJ’IHHCﬁHOFO HUHTCIrpajia OT IyTH HHTCTPUPOBAHUA

. UaTerpuposanue nmomHbx muddhepeHnmanon

. HexoTopsie pmitokeHusI KPHBOJIWHEHHBIX HHTETPAJIOB BTOPOTO poaa
1. Beruucienwue miomaay ¢ moMoIibio hopMyisl I puHa
2. Pabora cuier

10. TpoiiHbie HHTETPAIIBI

1. Onpenenenue TPOWHOTO WHTETpaja
2. Briuucnenue TpoiHBIX HHTETPAJIOB
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3. 3aMeHa IEpEeMEHHBIX B TPOMHOM HHTETpaje
4. HexoTopsIe MPHIIOKEHUS TPONHBIX HHTETPAJIOB
11. TloBepXHOCTHBIE HHTETPAJIBI
1. Onpenenenyrie MOBEPXHOCTHOTO HHTETPaJIa IIEPBOTrO poa
2. Brruncnenre moBepXHOCTHBIX HHTETPAIIOB TIEPBOTO PoOJIa
3. OmnpezeneHne MOBEPXHOCTHOTO HHTETpajia BTOPOTO poaa
4. BeruucneHne NOBEPXHOCTHBIX HHTETPAIOB BTOPOTO POAa
5. CBsi3p MEXIy TOBEPXHOCTHBIMHU HHTETPAIaMU TIEPBOTO M BTOPOTO poia
12. ®opmyna OcTporpaackoro
13. ®opmyna Crokca
14. CxansipHO€ 1 BEKTOPHOE OIS
1. CxanspHoe moie
2. BexTtopHoe noze
3. [loreHumanpHOE MOJIE
4. 3amava 0 MOTOKE BEKTOPHOTO TIOJIS
5. luBeprexius
6. Hupkyssius. Porop
7. Onepatop I'amunsToHa

Bonpocs! 17151 ko/10kBUyMoB (1 cemecTp)

10 AN CHUIIIINHC «MateMaTU4YCCKMI aHAJIU3)

. MuoxectBa. O603Ha4eHus1. Jlornueckue CHMBOIIBI

. BemecTBeHHble 4Kciia ¥ UX OCHOBHBIE CBOMCTBA

. 'eomeTpuueckoe n300paxxeHne BELIECTBEHHbBIX YUCET

. 'paHn 4NCIOBBIX MHOXKECTB

. AGCoIOTHAs BEJTMYMHA YHCIIa

. HucnoBble 1ociae0BaTebHOCTH U apu(MeTHIecKre AeHCTBHUS Hall HUIMU
. OrpaHn4eHHbIC 1 HEOTPAHUUEHHBIE [T0CIIEI0BATEIILHOCTH

. beckoneuno Gopie U OECKOHEYHO MaJIbIe TIOCIIEI0BATEIBHOCTH.
. OCHOBHBIE CBOMCTBA OECKOHEYHO MAIIBIX MTOCIIEI0BATENLHOCTEN
10. IToHATHE CXOOAIIEHCS TTOCIIEI0BATEILHOCTH

11. OcHOBHEBIE CBOIICTBA CXOOAIINXCS ITOCIEN0BATEILHOCTEN

12. TlpenenbHBII epexo/1 B HEPABEHCTBAX

13. Onpexnenenre U NpU3HaK CXOAMMOCTH MOHOTOHHBIX IOCIIEA0BATEILHOCTEN
14. Yucno e

15Teopema 0 BIOKEHHBIX OTpe3Kax

16. Onpenenenne GyHKIMMA

17. CriocoOb1 3amanus GyHKIHNA

18. Knaccudukanus GpyHKIuit

19. Ipenen pynxmii npu x—x0

20. lpenen Gynxuun npu x—x0 — u nmpu x—x0 +

21. Ilpexen pyHKIHUM TpU X—>00, TIPU X—>- 00, U TIPU X—>+00

22. TeopeMsl 0 ipezienax QyHKIHH

23. IlepBbIif 3aMevaTenbHbIN Opeaent

24. Bropoii 3aMe4aTeNnbHbIi penen

25. beckoHeyHO Maible (PyHKIIUU

26. beckoHeyHo O0nbIINE PYHKIUN

27. CpaBHeHHE OECKOHEYHO MaJlbIX H OECKOHEYHO OONbIINX (PyHKIMH
28. OnpeneneHre HEMPEPLIBHOCTH QYHKITUH

29. ApudmeTrnueckre AeHCTBUS HAJl HEMPEPHIBHBIMU (YHKITHSIMH
30. HenpepbIBHOCTH paliMOHAIBHBIX (QYHKIUHA

31. HenpepbIBHOCTH TPUTOHOMETPUUECKUX (PYHKIIUHI

O 001N LN KW —
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32. HenpepoiBHOCTD yHKIMHU f(X) =| X |
33. Kimaccudukaius To4ek pa3pbiBa QyHKIUH
34. Onpenenenre U KJIacCUPHUKALUS TOUEK pa3pbiBa PyHKIHH
35. Kycouno-HenpepbiBHBIE ()YHKIIUU
36. Teopema 00 yCTOWYHBOCTH 3HAKA HETIPEPHIBHON (DyHKITHH
37. IlpoxoxaeHre HenpephIBHONM (DYHKITUH depe3 Tr000e MPOMEKYTOIHOE 3HAUCHHE.
38. Teopema 06 OrpaHUUECHHOCTH HETIPEPBHIBHON (QYHKIMH Ha OTpe3Ke
39. Teopema o gocTKeHNH (PyHKIIMEH, HEMTPEPHIBHOM Ha OTPE3Ke, CBOMX TOYHBIX TpaHeH
40. IloHATHE paBHOMEPHON HEMPEPHIBHOCTH (DYHKIIUN
41. Teopema 0 paBHOMEPHOW HETIPEPHIBHOCTH (PyHKIIMN
42. TlonaTue CIOXHON PYHKIUH
43. IlousaTue obpaTHOU (YHKIHH
44. Onpenenenne oopaTHON GYHKIUH
45. TeopeMa 0 HETIPEPBHIBHOCTH 00paTHON (PyHKIMK
46. OmpeneneHre IPOU3BOTHOM
47. 'eoMeTpHUIECKUI CMBICIT TIPOU3BOTHOM
48. dusnueckuit CMBICI TPOU3BOAHOMN
49. IIpaBas u neBasi NPOU3BOJIHBIC
50. ITonsTre muddepeHupyeMocTH QyHKINN B TaHHOW TOYKE
51. Csi3b MeXIy HOHATHAMH TUPPEPEHINPYEMOCTH H HEIPEPHIBHOCTH
52. TlonsTe nuddepeHimana
53. IlpaBuna auddepeHIpoBaHus CyMMBI, PA3HOCTH, TIPOU3BEACHUS U 9YaCTHOTO
54. Beiuncnenne Nporu3BOAHBIX TOCTOSHHOMN, CTENIEHHON, TPUTOHOMETPUYECKIX
55 Teopema 0 IpoU3BOAHOM 00paTHON PyHKIIMN
56. BrruncneHne Mpon3BOAHBIX MTOKa3aTENbHON (DYHKITUH U OOPATHBIX TPUTOHOMETPHUYECKUX
(byHKIHI
57. Ilpasuno nuddepeHIUPOBaHUs CIOKHON QYHKIIUU
58. Jlorapudmuueckas npousBoaHasi. [IporsBoaHast creneHHON (YHKIMH C JIFOOBIM
BEIIECTBEHHBIM IIOKa3aTeneM. Taliauna mporu3BOAHBIX IPOCTEHIINX HIEMEHTAPHBIX (QYHKIUN
59. INousTre norapuMUUECKON TPOU3BOAHON HYHKIIUH
60. TTpousBogHas CTENICHHON (PYHKIIUH C JIFOOBIM BEIIECTBEHHBIM MTOKa3aTelIeM
61. Tabmuia MPOU3BOTHBIX MPOCTEHININX IJIEMEHTAPHBIX (yHKITHIA
62. IlonsiTre MpoU3BOAHON N-TO MOPsAKA
63. ®opMyIIBI IS JI-X IPOU3BOTHBIX HEKOTOPBIX (DYHKIINH
64. ®opmyna JleitOaMIA AI1s N-if POU3BOTHON IPOU3BEICHHUSI IBYX (DyHKITHIA.
65. IuddepeHimans BRICIIAX TOPSIKOB
66. [Tapamerpuueckoe 3aanue QyHKIUU U ee AuddepeHIupoBaHe
67. PackpeiTre Heomnpenenennoctei. [Ipasuno Jlonuras
68. ®opmyna Teitnopa
69. HccnenoBanue noBeaeHus: PyHKIMHA U TOCTPOSHUE TPaduKOB
70. Unatepnonsust GyHKIUH
71. MeTtoipl TpUOIMKEHHOTO BEIYMCIICHUS KOPHEH ypaBHEHUH

Bomnpocs! /151 KOJVIOKBUYMOB (2 ceMecTp)

o gucuuIuinae «MaTteMaTHUeCcKUil aHaIu3)

1. IlepBoobpa3Has 1 HeonpeaeCHHbIH HHTErpal

2. OCHOBHBIE CBOMCTBA HEOMPEACIICHHOTO HHTETpaia

3. Tabima OCHOBHBIX MHTETPAJIOB

4. OCHOBHBIE METOBI HHTETPUPOBAHUS

5. MHTeTpripoBaHue pallMOHAIBLHBIX (YHKIUH

6. lHTerpripoBaHue HppaIMOHANBHBIX U TPAHCIIEHIEHTHBIX (YHKITHHA
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7.. Onpenenenne onpeeICHHOTO HHTETpajia

8. YcioBus cyniecTBOBaHHUS ONPENEICHHOTO HHTETpaja

10. HeoOxoauMoe 1 10CTaTOYHOE yCIOBUE HHTETPUPYEMOCTH

11. MuTerpupyeMocTs HENPEPhIBHBIX M HEKOTOPBIX Pa3pBIBHBIX (PYHKIHN
12. OcHOBHBIE CBOMCTBA OIPEACICHHOr0 HHTErpaa

13. Onenku uaTerpanos. @opmyra cpeaHero 3HaYCHUS

14. MuTterpan c nepeMeHHBIM BEPXHUM MPEEIOM

15. ®opmyna HeroTona—IJleiioamma

16. 3amMeHa IIEpeMEHHOMN B ONPEACIACHHOM HHTErpaie

17. ®opmMyna UHTETPUPOBAHMUS 110 YACTSM B ONPEACTICHHOM HHTETpasie
18. HekoTopsle puzndeckre u reoMeTpuIecKre NPUIIOKEHHS ONIPEeICHHOTO HHTErpaa
19. HecoOcTBeHHBIEC HHTEIPAIbI ¢ OCCKOHEUHBIMU IPEeIaMy HHTEIPUPOBAHUS .
20. HecobcTBeHHBIE MHTErpaIbl OT HEOTPAHUYEHHBIX (PYHKIUH

21. lpubnmxeHHOE BHIYMCIICHHUE ONPEAeICHHBIX HHTErPajioB

22. TousTHEe (HYHKIINU HECKOIBKUX TIEPEMEHHBIX

23. l'eomeTpruyeckoe n300paKeHne PYHKIUH IBYX IEPEMEHHBIX

24. Tlpenen QyHKIMH ABYX MEPEMEHHBIX

25. HenpepbIBHOCTh PYHKIINN ABYX ITEPEMEHHBIX

26. YacTHbIE IPON3BOIHBIE

27. Tloustue nuddepeHupyeMocTd QyHKINU

28. [Ipon3BOaHBIE CIOXKHBIX (PYHKIHN

29. uddepenmman HyHKIIH

30. KacarenbHasi IOCKOCTh H HOPMaJlb K TOBEPXHOCTH. | eoMeTpruecKkuii cMbIch auddepeHimana
31. TlpousBoaHas no HampasieHuto. [ paxueHT

32. Yacrabie mpou3BOAHEIE H AH(PepeHITIAITBI BEICIITUX MOPSIKOB

33. ®opmyna Teiinopa i GyHKINH IBYX TepeMEHHBIX

34. DkcTpeMyMbl (QYHKIMU IBYX TTIEPEMEHHBIX

35. Mero HaMMEHBIITUX KBaPaTOB

36. [TonsTHE YKCIOBOTO psAga

37. Psayipl ¢ HEOTpUIIATEIBHBIMY YWICHAMHU

38. 3HakouepeIyrOIIUEeCs PSIbI

39. AGcomoTHas 1 YCIIOBHAS CXOJMMOCTh PSIOB

40. Creniennsle psjbl . OnpeneneHue u o0Iune 3aMeyanus

41. NHTepBai CXOAUMOCTH CTETICHHOTO Psia

42. CBoiicTBa CTENICHHBIX PSIOB

43. Paznoxenne (HyHKIUI B CTENIEHHBIE PSIBI

44. Paapl Oypoe. TpuroHoMeTpuyecKuil psia U €ro OCHOBHBIE CBONCTBA
45. CxogumocTs psaga Oypre

46. Psaapt dypbe 11 YETHBIX M HEYETHBIX ()yHKITHHA

47. Psim @ypbe ¢ IeproaoM

Bonpocs! 17151 KOJIOKBUYMOB (3 cemecTp)

no qucauiuinae «MaTteMaTHuecKuU aHaIn3)y

1. JIBOWHBIE HHTETPAIIBI
1. Onpenenenue u ycloBHs CyIECTBOBaHMS JBOMHOTO MHTErpaia
2. 'eomeTpuyeckuii CMbICT IBOMHOTO MHTErpaja
3. CpoiicTBa IBOWHOTO MHTETpaIa
2. CBeneHune IBOMHOTO MHTETPajia K IOBTOPHOMY
1. Ciyuait npsIMOYTOJIBHOM 001acTH
2. Ciy4aii KpUBOJMHEWHOH 00MacTh
3. 3ameHa iepeMeHHbBIX B IBOWHOM HHTETpale
4. HexoTopble reoMeTpHUECcKHE U (pU3ndecKre NPUIIOKEHHS JBOMHBIX HHTETPAJIOB
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1. Beruncnenue oobema
2. Beluucnenue miomanu
3. Beruncnenue miomaay moBepXHOCTH
4. Boruncnenne Macchl INIACTHHKU
5. Beruucienue KoopaAuHaT IIEHTpa Mace MIACTUHKU
6. Beruncienne MOMEHTa HHEPLUM TUIACTHHKU
5. KpuBonuHeiHbIe HHTErpaibl
1. Onpenenenne KpUBOIMHEHHOTO HHTETpajia IEPBOTO poIa
2. Beruucnenne KpuBOJMHEHHBIX HHTEIPAJIOB IIEPBOTO POAA
3. Onpenenenue KpUBOIMHEHHOTO HHTETpajla BTOPOTO poja
4. Boruncnenne KpUBOJMHEMHBIX HHTETPAJIOB BTOPOTO poJjia
5. CBa3b MeXAY KpUBOJIMHEHHBIMHI HHTETPAJIaMH IIEPBOTO U BTOPOTO poAa
. ®opmyna I'puna
. YcioBUS HE3aBUCUMOCTH KPUBOIMHEHHOTO HHTETpajia OT IyTH HHTEIpUPOBAHUS
. MaTerpupoBanne moHEIX qud depeHITHanoB
. HexoTopsle npuoxeHus: KpUBOJUHENHHBIX HHTETPAJIOB BTOPOIO poia
1. Beruucienue wiomazay ¢ noMolnsto Gopmyiiel ['puna
2. Pabota cuisl
10. TpoliHble UHTETPAIIBI
1. Onpenenenne TpOWHOTO UHTETpaia
2. Boruncnenuie TpOHHBIX HHTETPAJIOB
3. 3aMeHa IepeMEHHBIX B TPOMHOM MHTErpase
4. HexoTopble NpUII0KEHNS TPONHBIX HHTETPaJIOB
11. TloBepXHOCTHBIE UHTETPAIIBI
1. Onpenenenne NOBEPXHOCTHOTO UHTErPaJia MEPBOrO poaa
2. BrluncneHue NoBEpXHOCTHBIX HHTErPAJIOB IEPBOrO poa
3. OmnpezeneHue MOBEPXHOCTHOT'O UHTErpajia BTOPOro poaa
4. BoruncneHre MOBEpXHOCTHBIX HHTETPaJIOB BTOPOT'O pojia
5. CBs3b MeK Ay TOBEPXHOCTHBIMHU MHTETPAIaMH NIEPBOTO U BTOPOTO poJa
12. ®opmyna OcTporpaackoro
13. ®opmyna Crokca
14. CxansipHOE 1 BEKTOPHOE OIS
1. CkansipHOe nosze
2. BexTopHoe nose
3. IloTeHIHAIILHOE T10JIE
4. 3agaya 0 MOTOKE BEKTOPHOIO OIS
5. uBepreHuus
6. Hupkysiust. Porop
7. Onepatop I"'ammieToHa

O 0 3 N
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9 Iimn“+2n2+1
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1) 2;

2) 1;

3)00;
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4. “m1—n—+n
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KoMmuieKT TeCTOBBIX BONIPOCOB ¥ 3aJaHUI

0 JUCcHUIUINHE MaTeMaTHUecKuil aHaIn3
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V2

X
2) arccos—+C;

J2

L+C;

V2

. X
4) C —arcsin—

V2

3)

8. [a'5'dt
15 +C
In15

2) In15+C;
15"
In15°
15'

4 —+C
In5

1)

3)C-

9. Ide
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1)1+C
X

1
2)C—7

3)C—i
2X

.
X

11. ITnomanp ¢urypsl , orpanndeHHoM JuauaMu Y=f(X) rau X=¢(X) Beraucisercs mo
dbopmyie:

1)S(G) = [ (,(x)— f,(x))dx
2) S(G) = f(fz(x)+ f,(x))dx
3) S(G) = j (f,(x) - f,(x))dx

8 S(G) = [ (f,(x) ~ f,(x))dx

12. BeraucauTh TIonaas GUrypsbl, 3aKIF0YEHHON MEX Ty rpadukamMu GyHKITAN
2
y=x"-1uy=3
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w
~

DS
g
| Wk

13. Haiitu mromanb GUIyphl, OrpaHHYEHHON KpUBBIMK Y =—X°, y=x-1,y=0, y=1

3
14. j 3x2dx
2

1.19
2.20
3.5
4.7

4 X
15. j(1+e4)dx
0

1. 4e
2. 2e
3. —4e
4. e

5 4 3 Ey2
16'.[)( +7X J;x 5x 2dx
X° 4+ X

16
1. —
3
2.16
3.2
4.1

1
17. J.(x+4)2dx
0
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18. Haumensbiiee 3nauenue pynkuun f(X) = g x* —6x+5 Ha orpeske [-1;2] paBHO

1) 0

2) -15
3) 105
4) -15

19. Hanmensmee 3nauenue Gynxmmu f (X) = x* —2x° +1 Ha orpeske [0;2] paBHO
1) 1
2) 9
3) -1
4) 0

20. Hauboubiiee 3nauenue Gyakiuu f(X) = %X3 - % x* + 2 ma otpeske [0;3] paBHO

1) 8/3
2) 4/3
3 2
4 3

23. Hanmenburee 3nauenne Gpynkiun f (X) = x* —2x° +1 ua orpeske [0;2] paBHO
1)1

2)9

3) -1

4)0

24. IIpou3BoiHast YaCTHOTO

paBHa

.
(4x -1)?
24x+1
(4x —1)*
7

4x -1

.
 (4x-1)?

1)
2)
3)

4)

25. IIpou3BoiHast YaCTHOTO paBHa

16x -6

2 (4x-1)?
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2

) P
) (4x-1)?
2
3)
4x -1
n 2
(4x-1)
26. IMpousBoanoii pyukimu y = f (X)HazpiBaercs OTHOILEHUS MPUPAILICHUS
GYHKIMY K IPUPAILEHUIO apryMeHTa, KOT1a MpUpalleHue apryMeHTa CTPEMUThCS K HYJIIO, T.€. y' =
. A
lim =2
Ax—0 Ax

27. ®yukuus Y=Ff(X) HenpepbiBHA B TOYKE X=a , €CJIM OHA ONpPEJIEIEHA B OTOM TOUKE U €CIU
OECKOHEYHO MaJIOMy TIPUPAILICHUIO apTyMEHTa COOTBETCTBYET OECKOHEUHO MAaJIoe
,T.e.. |im Ay=0 B6mu3n Touky a.

Ax—0

28.  HeompemenennsiM  uwHTerpajioM  oT  ¢yHkiuu  f(X)  Ha3piBaeTcs  BBIpaKCHHE
BI/II[aJ. f(x)dx=F(x)+c, ectm F ’(x) =f (X) Oynkius F(X) HasbiBaeTcs ISt
3aganHoi Gynkuu f(X).

00

29. IIpuszHak I[aHaM6er)a. Ecnu AJI paaa ZU n CYWECTBYCT MPCACT Iim

Uni1
———= = J[, 1o a1oOT

ps CXOUTCS IIPU U pacXOoJuTCs MpHU . IIpu JI=1 Bompoc o cxogumocTu ocTaércs
OTKPBITHIM.

o0 o0
30. IlepBblil MpU3HAK CPAaBHEHHUA: MYCTh JAHBI JIBa psaa ZU n " ZVn , IpUYEM KaKIbl 4JIeH
n=1 n=1

NIEPBOTO Psijia HE MPEBOCXOUT COOTBETCTBYIOIICTO WieHa BToporo psada, T.e. U<V, (n = 1,2,3...),
TOT/1a, €CJIM CXOAMUTCS BTOPOM Psii, TO CXOAUTCS W NEPBBIA PsAll, €CIIM PACXOIUTCS MEPBBIN Psif, TO

pacxoauTcCa u BTOpOﬁ.

31. Ecnu ¢pynkuus F(X)-nepBooOpasnas ains Gpynkuuu f(X) Ha mpomexyTke X, TO MHOXKECTBO
dyukimii F(X)+C, rae C-nipon3BosibHas MOCTOSHHAS, HA3bIBACTCS oT

¢ynknuu f(X) Ha 3TOM POMEKyTKE M 0003HAYAETCSI CHMBOJIOM I f (x)dx = F(x) +c. [Ipu aTtom

dynkms f(X) Ha3pIBaeTcs moapIHTErpaTbHON QyHKIHEH, f(X)dX — MOABIHTErpaIbHBIM BBIPAXKCHUEM,
a MepeMeHHast X IepeMEHHON HHTETPUPOBAHUSL.

32. [lycTh nana ynciioBasi MOCIEA0BATENbHOCTD A1, A2, A3, A4, ds, ... .... BEIpAXKEHUE BUIA

artart aztas+...... +dan+. Ha3bIBACTCA
UYucna a1, az, as, aa, as, ... ap,....HA3bIBAIOTCS

32. Pan Bunma agtayx+ a2x2+a3x3+ ...... +a"+.. HaszpIBaeTCA CTENEHHBIM panoM. Uucna ay, az, as,
dp, .... HA3BIBAIOTCS CTCTIICHHOTO PsIJIa.
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33. Teopema AbGens. 1) Ecnu crenennoi psag ap+aix+ a2x2+a3x3+ ...... +anpx"+. CcXOmUTCA IPU X=Xg
(x0#0), TO OH CXOAMTCS ¥ MPUTOM aOCOTIOTHO, JJIS1 BCEX X, YIOBJICTBOPSIOIINX YCIOBHIO ;
2) ecnu psjg aptaix+ ax+azg ... .. +apx"+. pacxoauTCs NP X=X1 TO OH PACXOAUTCS JUIsl BCEX X,
YIOBJICTBOPSIONINX YCIOBHUIO

34. IlepBas Teopema Beiiepiurpacca. Eciu ¢pynkius f(X) onpenenena u HenpepbsiBHA HA OTPE3Ke
[a,b] To oHa Ha 5TOM OTpPE3KE.

35. Iuddepennnanom Gpyukiun yY=f(X) B Touke X Ha3bIBACTCS IIaBHAs, ,
Y4acTh NpUpAIleHust (QYHKIIUH B 3TOM TOUKE.
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5. MeToauueckue mMaTepualjbl, onIpeacJasiionmme npoucaypsl OHCHNBaHUA
KOMIICTCHIINN

5.1 KpnTeplm OLCHUBAHHUA KaYeCTBa YCTHOI'O OTBE€Ta

OneHka «OTJIHMYHO» BBICTABISCTCS 3a TIIYOOKOE 3HaHWE TPEIyCMOTPEHHOTO MPOTrpaMMOi
MaTepuana, 3a YMEHHE 4YEeTKO, JAKOHMYHO U JIOTMYECKH IIOCJIeJOBATeIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIIPOCHI.

OneHka «xopomio» — 3a TBEpJOE€ 3HAHME OCHOBHOTO (IIPOrpaMMHOI0) Marepuana, 3a
rpaMoOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEHW OTBETHI Ha MOCTABIICHHBIE BOIIPOCHI.

OneHka «yJa0BJIeTBOPUTEIbHO» — 3a 00Illee 3HAHHE TOJBKO OCHOBHOIO MarepHala, 3a OTBETHI,
coJiepKalie HeTOYHOCTH WM €1a00 apryMEHTHPOBAHHBIC, C HAPYIIEHUEM I10CIEI0BATEILHOCTH
U3JI0KEHUS MaTepuana.

OueHKa «HeY/IOBJIETBOPUTEIbHO» — 33 HE3HAHWE 3HAYUTEIBHOW YacTH MPOTPAMMHOIO
MaTepuaia, 3a CyIIEeCTBEHHbIC OLTMOKU B OTBETaX Ha BOMPOCH, 32 HEYMEHHE OPHEHTHUPOBATHCS B
Martepuaie, 3a He3HAaHWE OCHOBHBIX MOHSATHH AUCIHUILIUHBIL.

5.2 Kputepuu onieHUBaHNUS TECTHPOBAHUS

[Ipu tectupoBanum Bce BepHbIe OTBETHI Oepytcs 3a 100%.
90%-100% oTnu4yHO

75%-90% xopo1io

60%-75% ynoBneTBOPUTEIHHO

Menee 60% HEyIOBJIETBOPUTEIHLHO

5.3 KpnTepnu OLCHUBAHUSA PE3YJbBTATOB OCBOCHHUA TUCHUIIJIUHDBI

OneHka «OTJIMYHO» BBICTABISETCS 3a IIIYOOKOE€ 3HaHHWE HPEJyCMOTPEHHOTO MporpamMMoin
MaTepuaia, COAEPXKAILErocs B OCHOBHBIX M JONOJIHUTENBHBIX PEKOMEHIOBAHHBIX JIMTEPATYPHBIX
UCTOYHUKAX, 33 YMEHUE YETKO, JAKOHMYHO M JIOTUYECKH TIIOCJIEeOBAaTENIbHO OTBEYaTh Ha
IIOCTABJIEHHBIE BOIPOCHI, 3a YMEHHUE aHAJIN3MPOBaTh M3y4aeMble SIBJICHHS B MX B3aUMOCBS3U M
JUAJIIEKTUYECKOM DPAa3BUTUH, NPUMEHSATh TEOPETUUECKUE MOJIOKEHHS IPU PEILIEHUU NMPAKTUYECKUX
3az1ad.

OneHka «X0pomio» — 3a TBEpAOE 3HAHUE OCHOBHOIO (IPOrpaMMHOIO) Marepuaia, BKIOYas
pacueTsl (IpU HEOOXOIMMOCTH), 3a TpaMOTHBIE, 0€3 CYyLIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MIOCTaBJIEHHBIE  BOMPOCHI, 32 YMEHHUE IMPUMEHATh TEOPETHUECKHUE MOJIOKEHUS I pelIeHUs
IIPAKTUYECKUX 3a7au.

OneHka «yI0BJIETBOPHTEIbHO» — 3a o0Ilee 3HAHME TOJbKO OCHOBHOIO Marepuana, 3a
OTBETHI, COJEpXKalllue€ HETOYHOCTH MM Cclabo apryMeHTHpPOBAaHHbIE, C HapylIEHUEM
NOCJIEI0BATEIBHOCTY M3JI0KEHHsI MaTepHaia, 3a cjlaboe MPUMEHEHHE TEOPETHUYECKUX I0JI0KEHUH
IIPY PELICHNN IPAKTUYECKUX 3a1ad.

OneHka «HeyI0BJEeTBOPUTEIbHO» — 3a HE3HaHHE 3HAUYUTEIbHOW YacTH MNPOTrPaMMHOIO
MmarepHala, 3a CyIIeCTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCHI, 3a HEYMEHHE OPHUEHTHUPOBATHCS
B pacyeTax, 3a HE3HaHWE OCHOBHBIX MOHSTUN JUCIUILTHHBL.

5.4 Kputepuu olleHUBaHUs Pe3yJIbTATOB pacyeTHO-rpadguyeckoil padoTsl
[Tpu npoBepke pacueTHO-rpaduueckoil paboTel Bce BepHble OTBeThl Oepyrtcst 3a 100%.
90%-100% oTnu4HO
75%-90% xopor1io
60%-75% ynoBIETBOPUTEIHHO
MeHee 60% HeyIOBIETBOPUTEIHEHO
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