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1. HEJIX OCBOEHMUS JUCHUITJIMHBI

Lensmu ocBoeHuss AvcUMIIMHBL «MaTeMaTUYecKUl aHaln3» SIBISAETCS OBJIAJICHUE
3HAHMUSMHM T10 pa3ziesiaM OCHOBHOT'O Kypca MaTeMaTH4YeCKOro aHalli3a U HEKOTOPHIM CMEXHBIM
pas3zenam MaTeMaTHUKH, a TAKXKe pacIIupeHUue Kpyro3opa o0y4aronxcs-MaTeMaTHKOB B aCIIEKTe
NPUJIOKEHU MaTeMaThkd. [{ns JOCTMKEHUsSI 3TOW MM PEeIIAloTCA CICAYIONINE 3a/1ayuu:
yriIyOnsieTcsl OHATHE Tpejesia; 0000MAI0TCsl OCHOBHBIE MOHATHS MaTeMaTHYECKOro aHalu3a;
MOJIETTUPYIOTCS AedopManuu rpadpukoB GyHKIUHN; JaeTca JOCTaTOUHO MOJIHOE MPEICTaBICHHUE O
IPUMEHEHNU METOJ0B MAaTeMaTU4YeCKOro aHajln3a IpH pEUIeHUMM NPUKIAIHBIX 33]ad;
O3HaKOMJIEHHE  OOydYalIuXcsi C  TEOPETHMYECKHMMHU W MPaKTHYECKUMH  OCHOBaMH
MaTEMaTHUYECKOTO aHAJIN3a; Pa3BUTHE JIOTHYECKOTO U AITOPUTMUYECKOTO MBIIIIEHUS; IPUBUTHE
00y4aromuMcsl yMEHHSI CAMOCTOATEIBHO U3YyYaTh JINTEPATYPY IO MaTEMaTHYECKOMY aHalIn3y. Y
o0yyaroImuxcs BbIpabaThIBAIOTCS HABBIKUA K A0CTParMpOBAHUIO U CTPOTOMY M3JI0KEHHUIO MBICIIEH.
PaccmarpuBatoTcsi  3amauM, JOMYCKAlOIIME  pEHIeHHss C [PUMEHEHHEM  YHUCJIEHHOTO
MOJICIIUPOBAHMSI, PA3BUBAIOTCSA HABBIKM CAMOCTOSATEILHOM PabOThl C HAYYHBIMU TEKCTAMHU.

33,[13‘{1/[ AUCHMUIIJINHBbI

e (opMupoBaHHE KOMIUIEKCHBIX 3HAHHI 00 OCHOBaX MaTeMaTUYECKOTO aHAIN3a;

e mpuoOpereHHe 00yUYarOIIUMUCS HaBBIKOB U YMEHUH 10 PEeIICHHIO 3a/1aY ;

* yMETh MHTEPIPETUPOBATH OCHOBHBIC MOHATUS MAaTEMaTHYECKOrO0 aHAJIN3a Ha MPOCTHIX
MOJIEJIBHBIX IPUMEpPax, IPUMEHATH METOAbl JUCLUUIUIMHBI IIPU pPELIEHUW 3a1ad,
BO3HMKAIOIINX B JPYIUX TUCLHUIIIINHAX;

e BIAJETh HABbIKAMHU I[PUMEHEHUS COBPEMEHHOI'O MHCTPYMEHTApUsl JUCLMIUIUHBL IIPU
peuIeHny 3a/1a4, BOSHUKAIIUX B IPYTUX JUCHMUILUIAHAX.



2. MECTO JUCIHMUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI'PAMMBI

2.1. HuctunmHa «MaTeMaTHYecKHii aHalaW3» OTHOCHTCS K dYacTH, (OpMHUpyeMOu
y4acTHUKaMU 00pazoBaTeNbHBIX OTHOIIeHUH broka 1. JlucuuniauHsl (MOIyNN), UIMEET TECHYIO
CBSI3b C IPYTUMU JUCHHUIUIMHAMH.

2.2. B rabmuue mpuBENEHBI MPEIIIECTBYIONIME U  TMOCIHEAYIOIUE JUCIUIUIUHBI,
HampaBJieHHbIE Ha (OPMUPOBAHWE KOMIIETCHIIMM TUCHIUILIMHBI B COOTBETCTBHHM C MAaTpHUIIEH
komnerenuuit OI1.

HpenmeCTBymume H nocjeayrimue TuCuunJInHbI,
HalpaBJCHHbLIC HA (l)OpMHpOBaHHe KOMIIeTeHI Uil

11\/?1 [IpenumecTByroniye TUCUUILIAHBI [Tocnenyromiye TUCHUTIINHBI
1. 3HaHUsI, MOJYYEHHBIE HA MPEABIAYIEM JAnddepennuanbubie ypaBHeHUs
YPOBHE 00pa3oBaHus Teopusi pyHKIUIT KOMIJIEKCHOM
Mertoauka nmpenogaBaHus MaTeEMaTUKU U nepeMeHHOol
MH(OPMATHKH B IIKOJIE OcHOBBI PYHKIMOHAJILHOTO AaHAJIN3A
YucneHHbIE METOIBI




3. . IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 11O JUCIUIIJIMHE

[Inanupyemsie

pe3yJIbTaTel  OCBOCHUSA

obOpazoBatenbHOil  mporpammbl  (OIT)  —

KOMIICTCHIIU 06yqarom1/1xc;{ OIPCACIIAOTCA TpC6OBaHI/ISIMI/I CTaHJapTa IO HaIIPaBJICHUIO

noxarotoBku 01.03.04 Ilpuknannas mateMaTHka U (GOPMHUPYIOTCS B COOTBETCTBHM C MaTpHLEH

koMmrereurui OI1

Ne Homep/ HanmenoBanue B pesyabTare u3y4eHus JUCHUILIMHBI
n/n HH/IEKC KOMIIETeHIIUH o0yuaroumecs 10/KHbI:
KOMIIETeHIHHU (nJm ee 4acTH)
1 2 3 4
OIIK-1 CoocobeHn MPUMEHSITh OIIK-1.1 CriocobeH mocneaoBaTeabHO U IOTHYECKH
1_ 3HaHHE q)YHJIaMeHTaﬂBHOﬁ MpaBUJIbHO HM3JIaraTb OCHOBHBIC Pa3/iCJibl BBICIIICH

MaTEMaTHKU U
€CTECTBEHHO - HayYHBIX
JUCLUIUINH IIPU PELLICHUN
3amad B o0yacTu
€CTECTBEHHBIX HAyK U
WHXEHEPHOW MPAKTHKE

MaT€MaTUuKu u €CTCCTBCHHO — HAayYHbIX
JAUCHUIUIAH, CHCTEMATU3UPOBATH TeOpeTI/I‘IeCKI/Iﬁ
MaTtepural.

OIIK-1.2 AprymMeHTHpPYET, OCYIIECTBISET BBIOOD
TEOPETUYECKOr0 W IMPAKTUYECKOro MaTepuaia

pasmenoB  (yHIZAMEHTATbHOM  HAyKH npu
BBIITIOJIHCHU N Hay‘{HBIX n HpaKTI/I‘IeCKI/IX
HUCCIIEIOBAHUMN

OIIK-1.3 CriocoOeH BBISIBJIATH METOJBI M Pa3/eiibl
BBICIIICH MaTEeMaTUKA W ECTECTBEHHO — HAyYHBIX
IUCLUILIAH B MPAaKTUICCKOM peanu3anuu
MMOCTPOCHHUS MAaTEMATHYCCKUX MOJICIICH Pa3InIHON
HATIPaBJICHHOCTH




4. CTPYKTYPA U COAEPKAHUE JUCIHUIIINHBI

4.1. OFBEM JUCHUTNJIMHBI U BUbl YYUEBHON PABOTHI

Ounas ¢popma o0ydeHus

Buj yueOHoit padoThI Bcero yacos CemecTpbl”
Nel Ne2 Ne3
JacoB JacoB 9acoB
1 2 3 4 5
AyauTOpHAasi KOHTAKTHasA padora 252 72 108 72
(Bcero)
B ToMm gucie:
Jlexumm (JI) 126 36 54 36
[Ipaktuueckue 3austus (I13), 126 36 54 36
Cemunapsl (C)
JlaGopaTtopusie padoTs (JIP)
KonTakTHasi BHeayiuTOpHAs 6 2 2 2
pabora, ¢ mom uucne:
WHJUBUyaJIbHbIEC U TPYIIIOBBIE
KOHCYJIbTAITUHU
CamocrosiTesibHas padora 138 34 34 70
(CPO)™ (Bcero)
Pacuemno-epagpuueckue pabomor (PI'P) 33 16 5 12
Iloozomoska k 3anamusam (113) 19 5 10
Koumponvnas paboma 26 10 10
Iloozomoska Kk npomexcymouHomy 28 7 18
xoumpomnio (I111K)
Camonodzomosxa 32 5 7 20
IIpomexyTo | 3x3ameH (3) D (108) J (36) J (36) 9 (36)
yHad B TOM 4HcCJIe:
arrecranusa | [Ipuem 5k3., yac. 1,5 0,5 0,5 0,5
Koncynbranus, gac. 6 2 2 2
CPO, uac. 100,5 33,5 33,5 33,5
HUTOTO: JacoB 504 144 180 180
Obmas 3a4. eI, 14 4 5 5
TPYA0EMKOC
Th




4.2. COAEP KAHUE JUCHUIIJINHbI

4.2.1. Paznennl (TeMbl) TUCHUILINHBI, BUABI 1eATEJLHOCTH U (JOPMBI KOHTPOJISI

Ounas ¢popma o0ydeHus

Ne | HammeHoBaHme pa3jesia (TeMbl) Buasbl yuedHoit Dopmbl
n/ AMCUUTIMHBI AeSiTeJIbHOCTH, BKJIKOYAs TeKyue u
n CAMOCTOSITEJILHYI0O pPa00Ty | POMEKYTOUYH
o0yyarommxcs oii aTTecTanuM
(B yacax)
J | JIP | II3 | CP | Bce
O | ro
1 2 3 4 5 6 7 8

Cemectp 1

1. Pa3nen 1. Marematnueckuii | 12 12 10 | 34 | Komroksuywm,
aHaJIn3 byHKUMH OJTHOM KOHTPOJILHBIC
HepeMeHHOM BOTIPOCE,

pacdeTHo-
rpaduueckue
paboTHI.

2. | Pazgen 2. Iuddepenuuponanue 12 12 | 10 | 34 | Komnoxksuym,

KOHTPOJIbHBIC
BOIPOCHI,
pacyeTHo-
rpadudeckne
paboTEHIL.

3. | Pazgen 3. [IpumeHeHue 12 12 | 14 | 38 | Kourposususie
nuddepeHIaTbHOTO HCUUCTICHUS BOIPOCE,

K HCCIIEN0BAHMIO (yHKIHIA TECTHPOBARKC,
e YHKI pacdeTHo-
rpaduueckue
paboTEHI.

4. ITIpomMexyTouHasi aTTeCTAIIASA 36 | Dx3ameH
KonrakTHas BHeay/IUTOPHAs 2 | MHAUBHUAYAJIb
pa6ora HblE U

rpynmnoBbie
KOHCYJbTAUM

Hroro B 1 cemecTpe 36 - 36 | 34 | 144

Cemectp 2

5. | Pa3nen 4. Heonpenenenuslii 10 10 8 28 | KonrpospHbie
HHTErpai BOIIPOCHI

6 Paznen 5. OnpeneneHHblii 14 14 7 35 | Komwioksuym,
HHTerpaH KOHTPOJIbHBIC

BOIIPOCHI,
pacueTHo-
rpadugeckue
paboTHI.

7 Pasnen 6. Maremarndeckuii aHanus 14 14 | 10 | 38 | Komnoksuywm,
(YHKIIMI HECKOJIBKHUX TIEPEMEHHBIX KOHTPOJIbHBIC

BOIIPOCHL




8 Paznen 7. Psabt 10 10 5 25 | Kommoksuym,
KOHTPOJIbHBIC
BOIIPOCHI,
TECTUPOBAHUC

9 Paznen 8. Psast @ypee 6 6 4 16 | Komnoksuym,
KOHTPOJIbHBIC
BOIIPOCHI,
TECTHPOBaHUE,
pacyeTHo-
rpaduueckue
paboTHI.

10 | IIpomeskyTOUYHasi aTTeCTaAlUsI 36 | Jx3ameH
KontakTHas BHeEayIMTOPHAast 2 HHAMBUIYAJIb
pa6ora HbIE U

rpynmnoBbie
KOHCYJIbTALMU

Hroro Bo 2 cemecTpe 54 54 |34 | 180

Cemectp 3

13 | Pazgen 9. MuTerpupoBanue 36 36 |70 | 142 | Komroksuym,
(bYHKIHH HECKOIBKUX KOHTPOJILHRIC

BOIIPOCHI,
TICpEMCHHbIX TECTHPOBaHUE,
pacdeTHo-
rpadugeckne
paboTHI.

14 | Ilpome:xxyTouHAasi aTTECTALUSA 36 | Dx3amMeH

15 | KonTakTHas BHEayAUTOpHAs 2 WHJIUBUYaJIbH
pabota BIC U

TPYIIIIOBHIE
KOHCYJIbTAIIUHU
Hroro B 3 cemectpe 36 36 (70 | 180
BCEI'O uacos: 126 126 | 138 | 504

4.2.2. JleKIHOHHBIN KypC

Ne HaumenoBanue HaumenoBanue TeMblI Conep:xkanue jgekuumn | Beero
n/ | pasaesa JUCHUIIMHBI JeKIUU 4acoB
n
1 2 3 4 5
Cemectp 1
1. | Pazgen 1. Tema 1.1 BertecTBeHHEIE MHoxecTBa. 2
MaremaTnueckui yuciaa O0o3Hauenus,
aHaM3 QPYHKIMA OTHOM JIOTUYECKHUE CUMBOJIBI,
NepeMeHHON BEICCTBEHHLIC YUCIIa
M UX OCHOBHBIC
CBOMCTBA ,
F€OMETPUUYECKOE
H300paKeHUE




BCIICCTBCHHLBIX YHCCII,
n300pakeHne
BCIICCTBCHHBIX YUCEII
TOYKaMH Ha
KOOpPJMHATHOU
MPSIMOM,

HEKOTOphIe HanboJee
yHOTpeOUTEIbHBIC
YUCIIOBBIC
MHOX€ECTBa, TPaHU
YHUCJIOBBIX MHOXKCCTB,
abconroTHas
BCJIIMYMHA YHCJia.

Pazgen 1.
Marematnaeckuit
aHanu3 QyHKIMA OTHOM
IIEPEMEHHOMN

Tema 1.2 Ilpenen
[IOCJIEAOBATEILHOCTH

YwucaoBwie
MOCJIEIOBATENLHOCTH,
CXOIAIIMECST
MOCJIEIOBATENLHOCTH,
MpeaeIbHbBIN MTepexo
B HepaBeHCTBaX,
MOHOTOHHEIE
MOCJICIOBATENLHOCTH,
YHUCIIO e, TeopeMa O
BJIOJKCHHBIX OTpE3Kax.

Paspgen 1.
MaremaTnaeckuit
aHanu3 QyHKIMA OTHOM
IIEPEMEHHOMN

Tewma 1.3 Oynkuun ogHOU
MepEMEHHOU

[Tonsarue pyHkIUY,
npezaen QyHKIuH,
TEOPEMBI O TIpeiesax
¢byHKIIMH, 1Ba
3aMevaTeTbHbIX
npejena, 0eCKOHEYHO
MaJble 1 OECKOHEUYHO
Oonbre QyHKINH,
CpaBHEHHE
OCCKOHEYHO MaJIbIX U
0ECKOHEYHO OOJBIINX
(GyHKIMN , TIOHATHE
HETIPEPHIBHOCTH
byHKIHI ,
HETIPEPHIBHOCTh
HEKOTOPBIX
AJIEMEHTAPHBIX
byHKIHI ,
KJaccu(uKanus To4eK
pa3pbiBa pyHKIUH,
OCHOBHBIE CBOWCTBA
HEMpPEePHIBHBIX
(dbyHKIMH, TOHATHE
CJIOKHOM (DyHKIHH,
MOHsATHE 00paTHOM
(YHKIIIH

Pa3nen 2.
JuddepennmpoBanne

Tema 2.1 IloaaTue
IIPOU3BOJHOM.
IMousarue

Onpenenenue
IIPOU3BOIHOM,
TeOMETPHUECKUM

10




Qg depeHIpyeMocTr
bynkuun. [Tonstue
muddepeHmuana.
[IpaBuna
nuddepeHIpoBaHUSL
CYMMBI, pa3HOCTH,
NPOM3BEACHUS U YACTHOTO

CMBICJI TIPOU3BOIHOM,
(bU3UYECKUN CMBICIT
IIPOU3BOIHOM,
npaBasi 1 JieBas
TIPOU3BOIHBIE,
MOHSTHE

g hepeHIPyEeMOCT
1 QYHKIIMH, TIOHSTHE
g hepeHIPyEeMOCT
1 (YHKIIMH B TaHHOK
TOYKE , CBSI3b MEKIY
HOHSTUIMHU

g hepeHIPYyEeMOCT
U 1 HETIPEPbIBHOCTH,
oTpeieIeHue U
reOMETPUYECKUI
CMBICTT
nuddepennuana,
npuOIMKEHHBIE
BBIYHCIICHHSI C
MIOMOIIBIO
nuddepenmnuana ,
npaBuIia

b depeHIIMpOoBaHUS
CYMMBI, Pa3HOCTH,
MIPOU3BEICHUS U
YaCTHOTO

Pasnen 2.
JuddepennmupoBanue

Tema 2.2 Beruucnenue
IPOM3BOIHBIX
ITOCTOSTHHOM, CTEIICHHOM,
TPUTOHOMETPUYECKHUX
byHKIMA 1
JorapupMUIECKOn
¢yukuu. Teopema o
POM3BOTHON 0OpaTHON
GyHKIIH.

[IpousBognas
MOCTOSIHHOM (DyHKIMH,
IPOM3BOJIHAS
CTETeHHOU (yHKIHUH,
IPOM3BOJIHBIE
TPUTOHOMETPUYECKHUX
hyHKIHH,
POM3BOIHAS
JorapupMUIECKOM
¢byHKIIMH, TEOpEMaA O
MIPOU3BOIHOMN
oOpaTHO (yHKIHUH,
BBIYUCIICHUE
IPOM3BOIHBIX
MIOKa3aTeIbHON
(GyHKIMU ¥ 0OpaTHBIX
TPUTOHOMETPHUYECKUX
(GyHKIMH, TPaBUIIO
b depeHIMpOBaHUS
CJIOKHOM (DyHKINH ,
norapupmMuueckas
pOHU3BOIHAS,
IPOM3BOTHAS
CTENEeHHON (PYHKIUU C
JT100BIM

11




BEIIECTBCHHBIM
MoKasaTeJieM, TadJuIa
MIPOU3BOTHBIX
MPOCTEUIIINX
3JIEMEHTapPHBIX
(OYHKITHH .

Paznen 2.
HuddepenunpoBanue

Tewma 2.3 [IponsBoHbIE U
nuddepeHIrabl BEICIIINX
HOPSIIKOB.
[TapameTpuueckoe 3aaHue
byHKINYT 1 ee
nuddepeHnrpoBanue.

[TonsiTne
MIPOU3BOJHOM N-TO
nopsizika, GopmyIbl
JUISL N -X
MIPOU3BOTHBIX
HEKOTOPBIX (QyHKIINH,
¢dopmyna JleiibHuna
JUISL N-i TPOU3BOTHOM
MIPOU3BENICHUS IBYX
hyHKIHH,

Qg depeHmab
BBICILIX MOPSIIKOB,
[Tapamerpuueckoe
3a/1aHue PyHKIINH,
nuddepeHpoBaHne
dbyHKIMM, 3aTaHHON
napaMeTPUIECKH

Pasznen 3. [Ipumenenue
TuddepeHInaIbLHOTO
UCUMCIICHUS K
UCCIICIOBAaHHIO
GyHKIMA

Tema 3.1 OcHOBHBIE
TEOPEMBI
nuddepeHIaIbHOTO
ucuucienus . Packpeitue
HEOIPECTICHHOCTEM.
[IpaBuio Jlonurans

OCHOBHBIE TEOPEMBI
Qg QepeHInaIbLHOTO
UCUHCIICHHUS,
pacKpbITHE
HEOIPEEICHHOCTEH,
npasuio Jlonurans,
packpbiTHE
HEONPEIeICHHOCTH
Buna 0/0, packpeiTre
HEONPEeIeICHHOCTH
BH/JIA 00/00, IPYTHE
BU/IBI
HEOIPEETIECHHOCTEN 1
UX PaCKpbITHE

Paszzen 3. [Ipumenenue
Qg depeHInaIbLHOro
UCUHUCIIEHUS K
UCCJIEIOBAaHUIO

byHKIMMA

Tema 3.2 @opmyna
Teimopa

®opwmyia Teitnopa,
JpyTast 3a1uch
dhopmynel Teitnopa u
OCTaTOYHOTO WICHA,
dhopmyna Makiopena,
pasnoxxeHue
HEKOTOPBIX
AIIEMEHTaPHBIX
dbyuknmii mo hopmye
Maknopena ,
UCIIOJIb30BaHUE
(dhopmyel Makiopena
JUISL BBIYMCIICHUS
PEJIENOB,
BBIUMCJICHHE YHCIIa €

12




Pasznen 3. IIpumenenue
nuddepeHIaIbHOTO
MCUHUCIICHUS K
HCCIJIETOBAaHUIO
byHKIUH

Tewma 3.3 MccnenoBanue
noBe/ieHUsT QYHKIMHN 1
NOCTPOCHHE TPaPHUKOB

IIpusnak
MOHOTOHHOCTH
(yHKIMH, OTHICKaHHE
TOYEK JIOKAJIbHOTO
9KCTpeMyMa (YHKIINH,
HarpaBJIeHUE
BBIITYKJIOCTH U TOUKH
neperuda rpaduka
(YHKIMU , ACUMITOTHI
rpaduka GyHKIUH,
cXeMa HMCCIIeI0BaHus
rpaduka QyHKIHN

HUTOI'O uacoB B 1 cemecTpe: 36

Cemectp 2
10. | Pa3pen 4. Tewma 4.1. [lepBooOpa3Has u Ilonstue
Heonpenenennniii HEONpelCICHHBIA HHTErpal IepBOOOpa3HOMA
MHTErpa hysKmH,
HEeOoIpeIeTIeHHBII
HHTETpal
11. | Paznmen 4. Tema 4.2 . OcHOBHBIE OcCHOBHEIE CBOICTBa
Heonpenenennsiii CBOMCTBA HEOIIPENIETICHHOTO | HEOMPEIeJIE€HHOTO
HHTErpal HUHTCrpajia HUHTCrpaia
Tabnuma OCHOBHBIX Tabnuma OCHOBHBIX
WUHTErpaJIOB HWHTETPAJIIOB
12. | Paznmen 4. Tema 4.3. OcHOBHBIE Hemnocpenctsennoe
Heonpenenennsiii METOABI UHTETPUPOBAHUS HHTETPUPOBAHHUE.
MHTErpa MeTon oACTaHOBKH.
Meron HHTErpUpPOBaHUS
10 YacTsIM
13. | Paznen 4. Tewma 4.4. NurerpupoBanue Wurerpansl Buna
Heompenenennnrit PAIMOHAIIBHBIX . .2 |lax+b 0
HHTErpa MPPALMOHAILHBIX 1 ORGxx oxtd 7ix
TPaHCIEHACHTHBIX (QYHKLIUI 2
OR Qc,\/axz +bx+c )lx
OR (sin X,COS X )dx
OR (e“ }:lx
14. | Pazmen 5. Ompenenennsnii | Tema 5.1. Onpenencaue Ycenosus
WHTETpal. OTIpEe/IETICHHOT O MHTErpaa CYILIECTBOBAHUS
OIIPEETIEHHOTO
WHTETpaa.
Orpann4eHHOCTh
HUHTEIPUPYEMOU
dbynaxun . Cymmbl
Hapby. CroiicTBa cymm
Hap0y. Heobxomumoe
U I0CTaTOYHOE yCJIOBUE
HWHTETPUPYEMOCTH
15. | Pa3gen 5. Onpenenennsiii | Tema 5.2 OcHOBHBIE O1IeHKH HHTETPaIoB.
UHTErpai. CBOICTBa OMPEIEIICHHOTO ®dopmya cperHero
WHTerpaja 3HaueHus: OleHKH
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HHTETPaJIoB ; (opmya
CPEIHEro 3Ha4YCHU .
Nurterpan c
NNEPEMECHHBIM BEPXHUM
npezaenom. dopmyna
Hrrorona—Jleiibaunma
3ameHa iepeMeHHOH B
OTIpeeICHHOM
nnTerpane . opmyna
WHTETPUPOBAHUS T10
qacCTsiaM B
OTIpEeICHHOM
HWHTETpaje

16.

Paznen 5. OnpeneneHnbrit
UHTETpall.

Tewma 5.3 Hexotopsie
¢duznueckue u
reOMEeTPHYECKUE
MIPYIIOKEHUSI ONIPEAETIEHHOTO
UHTErpaa

IInomans
KPHUBOJIMHENHOU
Tpaneuu . [Inomans
KPUBOJIMHENHOTO
cexropa. [iiHa nyru
kpuBo# . O0vem Tena
Bpatenus. [Tnomanp
MOBEPXHOCTH
BpaieHus. Pabora
MEPEMEHHOM CHJIBI.

17.

Paznen 5. OnpeneneHnbrit
WHTETpAL.

Tema 5.4 HecoOcTBEeHHBIE
UHTETpaibl

HecobGcTBeHHbBIE
UHTETPaisl C
OCCKOHEUHBIMU
peaeaaMu
uHTerpuposanus .Heco
OCTBEHHbIC HHTETPAITBI
OT HEOTPAHUYCHHBIX
dynaxomit. [Tpusaax
CXOJUMOCTH
HECOOCTBEHHBIX
uHTerpanos . [Ipumep
UCIIOJIL30BAHUS
HECOOCTBEHHOT'O
HWHTErpaga

18.

Pazgen 5. OnpeneneHnbrit
HHTETpaI.

Tewma 5.5 Ilpubnmxennoe
BBIYUCJIICHHUC
OIIpEeNICHHBIX
MHTETPAIOB

dopmyiia Tpanenui.
®dopmyna napadour.

19.

Paznen 6.
MaremaTtuueckuii aHaIu3
(YHKIHIA HECKOIBKUAX
MepEMEHHBIX

Tema 6.1 Ilpenen u
HEMPEPBIBHOCTH (DYyHKITUI
HECKOJBKHX MEePEMEHHBIX

[onsTne QyHKINN
HECKOJIBKUX
nepeMeHHBIX .BBoIHEIE
3aMeUYaHus .
Onpenenenue GpyHKIMN
JIBYX U OoIee
MIePEeMEHHBIX.
T'eomeTrpuyeckoe
n3zobpaxenue QyHKIUN
JIBYX TIEPEMEHHBIX.
[penen pyskym AByX
MePEMEHHBIX.
HemnpepbiBHOCTD
(hyHKIIMH OBYX
HICPEMCHHBIX.
OnpepneneHue
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HENPEPHIBHOCTH
(hyHKIIMH IBYX
MIePEeMEHHBIX.
OCHOBHBbIE CBOMCTBa
HEeNPEPHIBHBIX (QYHKIUHA
JIBYX TIEPEMEHHBIX

20.

Paznen 6.
MaremaTuueckuii aHaau3
(YHKIHIA HECKOIBKUAX
TepEMEHHBIX

Tema 6.2 . YacTHble
npoussoansle . [loHsTue
TG hepeHInpPyeMOCTH
dhyHKIAHA

OmpeneneHue
mddepeHIUpyeMoCTH .
Heo6xonumble ycnoBus
mudpepeHInpyeMocTH.
Jocrarounsle ycioBus
muddepeHIupyeMOoCTH.
[Ipon3BogHbBIE CIOKHBIX
GyHKIMHA

21.

Paznen 6.
MareMaTHUeCcKUN aHaJIu3
(GYHKIIAN HECKOTBKUX
MEPEMEHHBIX

Tema 6.3 luddepenmman
hyHKIIH

OmpenencHue
muddepennmana .
KacarenbHas miaockocTb
U HOPMaJIb K
MTOBEPXHOCTH.
I'eomerpuueckuit
cMbIc auddepeHiuana

22.

Paznen 6.
MareMaTHYeCKUN aHaJIN3
(YHKIHMIA HECKOIBKAX
MEPEMEHHBIX

Tema 6.4 IlponsBonaHas o
HanpasieHuro. ['paguent

YacTHble IPOU3BOJIHBIE
H auddepeHIas
BBICIINX MOPSAKOB .
YacTHbIE IPOU3BOIHBIE
BBICIIHX MOPSIKOB.
Huddepentnans
BBICIIHX MTOPSJIKOB .
®opwmyina Teitnopa aig
(hyHKIIMH TBYX
IIEPEMEHHBIX

23.

Paznen 6.
MareMaTHUEeCKHAH aHAIN3
GYHKIUI HECKOTBKUX
IIEPEMEHHBIX

Tema 6.5 DxcTpeMyMbl
(YHKUIMU IBYX MEPEMEHHBIX

OmpeneneHue
JKCTpeMyMa.
Heo6xonumsle ycnoBus
JKCTpeMyMa
JocrarouHsle ycioBus
IKCTpeMyMa. Meton
HaMMEHBIINX KBaJpPaTOB

24.

Pasznen 7. Psananl

Tema 7.1 Ilousrue
YHUCJIOBOTO psifa

OCHOBHEBIE
ONPEICICHHUS .
CBoiicTBa CXOIAIINXCS
psanoB . Heobxonnmoe
YCJIOBHE CXOJIUMOCTH
psaga

25.

Paznen 7. Psaner

Tema 7.2 Psabl ¢
HCOTpHUIATCIIbHBIMHU
YIIeHaMHU.
3HaKOouepeAYIOIINECS PSIIBL.
AOGComIoTHas U yCIIOBHAS
CXOAUMOCTD pAa0B

Panei ¢
HEOTPHUIIATEITHFHBIMH
yJIEHAMHU.
3HaKko4Yepeayouecs
pAnbl. AGCOIOTHAS U
YCJIOBHAS CXOJIUMOCTh
psJIOB

26.

Paznen 7. Paner

Tema 7.3 CrerneHHbIe PAIbI

Ornpenenenne u o0IIwe
3amedanus . MHTepBan
CXOJUMOCTH
CTETICHHOTO psija .
CBOIiCTBa CTEIEHHBIX
psiioB . Paznoxkenue
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(GyHKUUMH B CTETIEHHBIE
PSLIBI

27. | Paznen 8. Psansl dypbe Tema 8.1 TpuroHoMmeTpuuecKkui
TpUrOHOMETPUYECKUH PSIL U | PSIL U €r0 OCHOBHBIE
€Tr0 OCHOBHBIE CBOMCTBA CBOMCTBA

28. | Pazgen 8. Psnpr @ypre Tema 8.2 Psag @ypoe Psag @ypee

29. | Paznen 8. Psansl dypee Tewma 8.3 CxogumocTs psiga CxoaumocTsb psiaa

Dypbe

Dypee.

Psaab1 @ypre aiis
YETHBIX U HEYETHBIX
(QyHKITHA.

Psin @ypoe ¢ nepruoioM

HUTOI'O yacoB B0 2 cemecTpe: 54

Cemectp 3

30.

Pa3nen 9.
Wuterpuposanue
(bYHKUIMN HECKOIBKUX
IIEPEMEHHBIX

Tema 9.1 JIBoiiHbIE
HAHTETPaITbI

Onpeznenenue u
YCIIOBHS
CyIIIeCTBOBAHUS
JIBOMHOTO UHTETpaa .
I'eomerpuueckuit
CMBICHI IBOMHOTO
HWHTErpana .

CBo¥icTBa JBOMHOTO
WHTETpaa .

Caeznenne TBOWHOTO
HUHTErpana K
TIOBTOPHOMY.

Ciry4aii
NPSAAMOYTOJIBHON
00J1aCcTH .

Ciry4aid
KPUBOJIMHENHOU
00J1aCTH .
3aMeHa mepeMeHHBIX B
JIBOMTHOM MHTErpaje

31.

Pa3znen 9.
WNHTterpupoBanue
(bYHKUIMN HECKOIBKUX
MEPEMEHHBIX

Tema 9.2 Hexkotopsie
reoMETPUYECKHE U
(hm3nyecKue MPUIIOKEHUS
JIBOWHBIX UHTErPAJIOB

Brrunciienue oobeMa .
Brrancnenune miomaam.
Brranciaenue miomniaam
TIOBEPXHOCTH.
Brrancnenne Maccel
TJIACTUHKH.
Brraucnenue
KOOpAMHAT LEHTpa Macc
MJIACTUHKH.
Brraucnenmne MmoMeHTa
WHEPIUH IJIaCTUHKH.

32.

Pa3nen 9.
WurterpupoBanue
(bYHKUIMN HECKOIBKUX
IIEPEMEHHBIX

Tema 9.3 KpuosnuHeiiHble
HHTETPabl

Onpenenexue
KPUBOJIMHEHHOTO
MHTEerpaja mepBoro
pona.

Brruncnenue
KPHUBOJIMHENHBIX
HMHTETPaJIOB IEPBOTO
pona .
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Ompenenenue
KPUBOJINHENHOTO
HHTETpaa BTOPOro
poza.

Brruucnenue
KPUBOJIUHEHHBIX
HMHTETPAIOB BTOPOTO
poza.

CBs13b MEXTY
KPUBOJIMHENHBIMU
UHTETpajlaMH NepBOTo U
BTOpPOTO pOJia .

33. | Paznmen 9. Tema 9.4 ®opmyna ['puna dopmyna I'puna
WNHurerpupoBanue
(GYHKIHMA HECKOJIBKUX
MEPEMEHHBIX

34. | Pa3zmen 9. Tema 9.5 Ycmosus VYenosus
HHTGI‘pHpOBaHI/Ie HE3aBHUCHUMOCTH HE3aBUCUMOCTHU
(yHKIMIT HeCKONBKHX KPUBOJIMHENHOIO0 MHTErpaja | KpUBOJIMHEMHOIO
IepEMEHHBIX OT MyTH HHTETPUPOBAHUS HHTErpasia OT MyTH

WHTETPUPOBAHUS

35. | Pazmen 9. Tema 9.6. nTerpupoBanue WurerpupoBanue
Wurerpuposanue noJiHbIX auddepeHmanon THOJIHBIX
(GYHKIIUH HECKOJBKUX maddepeHimanos
TIEPEMEHHBIX

36. | Pa3znen 9. Tema 9.7 Hekoropsie Beruncienne miomanu
I/IHTerI/IpOBaHI/Ie IIPUIIOKCHUA C IIOMOIIIBIO (I)OpMyJII)I
(yHKIMIA HECKONBKUX KPHBOJIMHEHHBIX HHTErpanoB | I'puna. PaboTa cumsl.
HepeMEHHBIX BTOpPOTO po/ia

37. | Pazmen 9. Tema 9.8 Tpoiinbie Omnpenenenue
WurerpupoBaHue HWHTETPaJIb TPONHOTO MHTETpana .
(QyHKIMI HECKOTBKIX Brruncnenue TpoiHbIX
TePEeMEHHBIX HWHTETPAJIOB. 3aMerl

IIEPEMECHHBIX B TDOMHOM
nHrerpaine . Hexkoropsie
TIPUIIOKEHUS TPOHHBIX
WHTErPAJIOB .

38. | Pazmen 9. Tema 9.9 TToBepXHOCTHBIE Omnpenenenue
WHTerpupoBanune HWHTETPAbI MTOBEPXHOCTHOTO
GYHKIUI HECKOTBKUX HHTErpaa nepBoro
IepPEMEHHbIX pona. Beruucnenue

TTOBEPXHOCTHBIX
HWHTETPAJIOB MEPBOTO
poma. OmnpenencHue
MTOBEPXHOCTHOTO
HHTErpaia BTOPOTo
poaa. Beraucienue
IMOBECPXHOCTHBIX
HWHTETPAIIOB BTOPOTO
pona. CBs3p MEXIY
IMMOBECPXHOCTHBIMHU
WHTETpaJlaMU IePBOTO U
BTOPOT'O poja.

39. | Paznmen 9. Tema 9.10 ®opmyna dopmya
WHTerpupoBanue Octporpaickoro OcTporpaickoro
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(GYHKIMN HECKOIBKUX

MIEPEMEHHBIX

40. | Pazgen 9. Tema 9. 11. ®opmyna ®opmyiaa Crokca
WHrerpupoBanue Croxkca
GYHKIIUI HECKOTBKUX
MIEPEMEHHBIX

41. | Pa3zmen 9. Tema 9.12 Cxansipaoe u CkasipHOE TIoJIe.
I/IHTerI/IpOBaHI/Ie BCKTOPHOC MOJIA BGKTOpHOG IoJIC.
QyHKIMI HeCKONBKUX IToTenuuansHOE MOJIE
MIEPEMEHHBIX

42. | Pa3zmen 9. Tema 9.13 3amaua o moroke 3ajaya o MoToKe
VHTerpupoBanue BEKTOPHOTO ITOJISI. BEKTOPHOTO ITOJISI.
(yHKIMIA HECKONBKUX Juseprennud. [Hupkymsuus. | luBepreHuus.
TepeEMEHHBIX Porop . Oneparop Hupkymsus. Porop.

I"ammnbTOHA .

Omneparop I'amunbpTOHA.

HUTOI'O yacoB B 3 cemectpe: 36

BCEI'O yacos: 126

4.2.3. J1abopaTOPHBI NPAKTUKYM (He MPEeLyCMOTPEHO)

4.2.4. IlpakTH4yecKkue 3aHATHS
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HaunmMmenoBanue
pa3aesia TUCUMIIIMHBI

HaunmenoBanue

MNPAKTHYECCKOI'0o 3aHATHSA

Conep:xanue
NMPaKTHYECKOT0
3aHATHS

Bcero
JacoB

2

4

Cemectp 1

43.

Paznen 1.
Maremarnaeckuit
aHanau3 pyHKIUH oTHON
MEPEMEHHOMN

Tema 1.1 BeniecTBeHHBIE

quciia

MHoxecTBa.
O0o3HaueHU,
JIOTHYECKUE CHUMBOJTBI,
BEIIECTBEHHBIE YUCIIA
Y X OCHOBHEIC
CBOICTBA ,
TeOMETPUIECKOE
n300pakeHue
BEIIECTBEHHBIX YHCET,
n300pakeHue
BEIIECTBEHHBIX YHCEI
TOYKaMH Ha
KOOPIMHATHOM
IIPSIMOH,

HEKOTOphIe Haubosee
yIOTpeOUTENbHbIE
YHCIIOBBIE MHOKECTBA,
IpaH YUCIOBBIX
MHOYECTB,
abCcoII0THAs BEJTMUMHA
qHca.

44,

Pazmen 1.
MaTteMaTH4eCcKUi
aHanu3 GYHKIUN OTHOMN
NepeMEeHHON

Tema 1.2 IIpenen
NOCIIEA0BATENBHOCTH

YucnoBbie
IIOCJIEIOBATEILHOCTH,
CXOAIIHUECS
ITOCJIEIOBATEILHOCTH,
MpEEIbHBIN MTEPEX0]
B HEPABEHCTBAX,
MOHOTOHHEBIE
ITOCJICIOBATCILHOCTH,
YUCJIO e , TEopeMa O
BJIO)KEHHBIX OTpEe3Kax.

45.

Paznen 1.
MaTteMaTHUeCKU
aHanu3 GYHKIUN OTHOMN
MepeMEeHHON

Tewma 1.3 Oyukuuu ogHOU
TepeMeHHOU

[TonsTue GyHKIUH,
npenen QyHKIHH,
TEOpeMBI O TpeaeIax
byHKui, aBa
3aMevaTeIbHbIX
npenena, O0eCKOHEYHO
MaJible 1 OECKOHEYHO
Oonbive GyHKIUY,
CpaBHEHHE OECKOHEYHO
MaJibIX U OECKOHEUHO
00X (GYHKLIUH ,
MIOHATHE
HENPEPHIBHOCTH
GyHKIHH ,
HENPEPHIBHOCTD
HEKOTOPBIX

19




AIIEMEHTAPHBIX
bynxumit
KJIaccu(uKaIus ToueK
paspbiBa (HYHKIIHH,
OCHOBHBIE CBOMCTBA
HETIPEPBIBHBIX
GYyHKIUH, TOHATHE
CJIO’)KHOHM (hYHKIIHH,
MOHSATHE 0OpaTHOM
(hyHKIIUH

46. | Paznen 2. Tema 2.1 Ioustue OmnpenencHre
Huddepenuuposanue TPOM3BOTHOM. TIPOM3BOTHOM,
ITonsaTne reOMETPUUECKUI
nudpepeHIpyeMOCTH CMBICJT IPOU3BOTHOM,
¢yukuuu. [lonsrue ¢bu3nUecKkuiit CMbICI
nuddepennmana. MIPOU3BOIHOM,
IIpaBuiia IpaBas U JeBas
nudepeHIpoBaHUs MPOU3BOAHBIC, TOHATHE
CYMMBI, Pa3HOCTH, mudhepeHIPyEeMOCTH
MIPOU3BENICHHUS U YaCTHOTO | (DYHKLWH, TOHSATHE
b hepeHIPyEeMOCTH
(GyHKIMH B TaHHOK
TOYKE, CBSA3b MEKITY
MOHSTUSIMH
b hepeHIPyEeMOCTH
Y HENPEPBIBHOCTH,
oTpeieIeHue 1
reOMETPUYECKUN
CMBICTT
nuddepennmana,
npuOIMKEHHBIE
BBIUHCIICHUS C
MIOMOILBIO
nuddepenmuana ,
npaBuIa
nudepeHIpoBaHms
CYMMBI, pa3HOCTH,
MIPOU3BEICHUS U
9aCTHOTO
47. | Pazgen 2. Tema 2.2 Beruncienune [TpounsBogHas
Huddepennuposanue IPOM3BOIHBIX HOCTOSTHHOM (DYHKLIUH,
MOCTOSIHHOM, CTENIEHHOM, | MPOU3BOAHASA
TPUTOHOMETPHUECKHUX CTETNICHHOW (YHKITUH,
byHKIM 1 MIPOU3BOHBIE
norapudmmuaeckoin TPUTOHOMETPHUUECKHUX
bynkuun. Teopema o GyHKIHH,
MPOU3BOHON 0OpaTHOH MPOU3BOAHAS
byHKIHH. JorapuMUIECKOM
¢byHK1IMH, TEOpeMa O
MIPOU3BOAHOMN
oOpartHoO# (yHKIHNH,
BBIYHCJICHHUE
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MIPOU3BOTHBIX
MTOKa3aTeIbHOU
GYHKIIUN 1 0OpaTHBIX
TPUTOHOMETPHYECKHIX
GYHKIH, IPaBUIIO
nuddepeHIpoBaHUs
CJIOKHOM (DyHKIIMH ,
norapudmMudeckas
MIPOU3BOIHAS,
MIPOM3BOTHAS
CTETIeHHON (PYHKIIUU C
JFOOBIM BEIIECTBEHHBIM
IOKa3aTejieM, TadauIa
MIPOM3BOIHBIX
MIPOCTEUILNX
DIIEMEHTAPHBIX

(b YHKIIHA.

48.

Pa3nen 2.
JuddepennmpoBanne

Tewma 2.3 [IpousBoaHbie 1
Qg QepeHIraTbl BBICIINX
HOPSIIKOB.
[Tapamerpuueckoe
3alanne PyHKIUU U ee
muddepeHIpoBaHue.

[TonsiTne
IIPOU3BOJHOU N-TO
nopsiika, GOpMyJIbI
JUTSI N -X TIPOM3BOTHBIX
HEKOTOPBIX QyHKIIHH,
dbopmyna JleitOHuIa
JUIS1 N-i TPOU3BOTHOM
MIPOU3BEICHUS ABYX
byHKIHH,

Qg depeHIabl
BBICIIIHX MOPSIIKOB,
ITapamerpuueckoe
3aanne PyHKIUH,
IuddepeHIpoBaHne
byHKIMH, 3aTaHHOU
napaMeTpUIeCKH

49.

Pasznen 3. [Ipumenenue
Qg depeHInaIbLHOro
MCUHCIICHUS K
UCCIIEIOBAaHHIO

GyHKIMMA

Tema 3.1 OcHOBHBIE
TEOPEMBI
nudepeHIaIbHOTO
ucuucienus . Packpeirue
HEOIPEETIECHHOCTEM.
[IpaBuio Jlonurans

OCHOBHBIE TEOPEMBI
Qg depeHInaIbLHOro
HCUHCIICHHUS,
pacKpbITHE
HEOIPEEIEHHOCTEM,
npasuio Jlonurans,
packpbiTHE
HEONPEIeTEHHOCTH
Buna 0/0, packpeiTre
HEONPEIeTIEHHOCTH
BH/JIa 00/00, IPYyTHE
BU/IBI
HEOIPEECTECHHOCTEN 1
UX PaCcKpbITUE

50.

Pasznen 3. [Ipumenenune
Qg depeHInaIbLHOTO
WCUHUCIICHUS K
UCCIIEIOBAaHHIO
(hyYHKIHHA

Tema 3.2 @opmyna
Tewnopa

®opwmyina Teitnopa,
JpyTasi 3a1uch
dbopmynsl Teitnopa u
OCTAaTOYHOTO YJICHA,
dhopmyna MakiiopeHa,
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pasioxeHue
HEKOTOPBIX
3JIEMEHTAPHBIX
byHkmii mo hopmyie
Makiopena ,
UCIIOJIb30BaHUE
dopmyisl MakiopeHa
JUIsl BBIYUCIICHUSI
NPEJIeNIOB, BEIYUCIICHHUE
yucia e

51.

Paznen 3. [Ipumenenue
nuddepeHITaIbHOTO
WCYHCTICHUS K
UCCJIETOBAaHUIO
byHKIUH

Tewma 3.3 UccnenoBanue
noBeicHUsT QYHKIMHN 1
NOCTPOCHHE TPaPHUKOB

IIpuznax
MOHOTOHHOCTH
(GYHKINH, OTHICKaHHE
TOYEK JIOKAJIIBHOTO
AKCTpeMyMa (PYHKIIUH,
HaIpaBlieHUE
BBIITYKJIOCTH U TOUKH
neperuba rpaduka
(GYHKIIUH , ACUMIITOTHI
rpaduka QyHKIUH,
cXeMa HCCIeI0OBaHus

rpaduka QyHKIHH

HUTOI'O uacoB B 1 cemectpe: 36
Cemectp 2
52. | Paznen 4. Tema 4.1. [lepBooOpaznas u | [lonsaTue
Heonpenenennpiii HEOIIpeIeIICHHBI HHTETpall | MepBOOOPA3HOM
MHTErpa dyHKimH,
HEOTIpeIeTIeHHBIN
WHTETpal
53. | Paznen 4. Tema 4.2 . OcHOBHbIE OCHOBHBIE CBOWCTBA
Heomnpenenennslii CBOMCTBA HEOIIPEIEIICHHOTO | HEOMPEAeTIEHHOTO
HHTErpal HUHTCrpajia HUHTCIrpaia
Tabnuia OCHOBHBIX Tabnuia OCHOBHBIX
MHTETPAJIOB WHTETPaJIOB
54. | Pazmen 4. Tema 4.3. OcHOBHEIE Hemnocpencrsennoe
Heonpenenennsiit METOJIbl UHTETPUPOBAHUS UHTETpUpoBaHue. Meton
MHTErpa MOJICTaHOBKU. MeTox
WHTETPUPOBAHHUS 110
JacTsIM
55. | Pa3nen 4. Tema 4.4. UnterpupoBanue | MHTterpanbl Buja
Heonpenenennsiii PalMOHANIBHBIX . OR [ax +b 2
HHTErpa UppaLMOHAILHBIX U § o +d g
TPaHCUEHACHTHBIX (PYHKINH
OR LY,\/ax T4+ bx +c )ix
OR (sin X, COS x)a’x
OR Le ' )dx
56. | Paznen 5. Ompenenennsnii | Tema 5.1. Onpenenenue VYcnoBus
UHTETpall. OIIpEIETIEHHOT 0 MHTErpaia CYILLIECTBOBAHUS
OTIpEeIETIEHHOT O
WHTETpaja.
OrpaHn4eHHOCTh
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UHTErpUpPyEMOM
¢yskimn . CyMMBI
Hapby. CsoiicTBa CymMMm
Hap0Oy. Heobxomumoe u
JOCTaTOYHOE YCIIOBHE
WHTETPUPYEMOCTH

57.

Paznen 5. OnpeneneHnbrit
WHTETpAL.

Tewma 5.2 OcHOBHBIC
CBOICTBA ONPEIEIEHHOIO
WHTETpala

O1eHKH HHTETPaIoB.
dopmyiia cpeaHero
3Ha4yeHus: OUEHKH
HWHTETpajos ; popmyna
CpEIHero 3HAueHHUS .

Hurerpan ¢
TepeMEHHBIM BEPXHUM
npeaenoMm. dopmyia
Herotona—1Jleiibanma

3aMeHa IepeMeHHOH B
OTIpeIeTICHHOM
unrerpaine . Dopmyna
WHTETPUPOBAHUS 11O
YacTsIM B OTIPEIETICHHOM
MHTerpaje

58.

Pazgen 5. Onpenenennbrit
UHTErpal.

Tema 5.3 Hekotopsle
(hmsnueckue u
reOMeTpHUYECKIE
TPUITOKEHHST
OTIpPENEeNIEHHOTO HHTErpaia

ITnomans
KpUBOJIUHEHHON
Tpaneuuu . [nomans
KPUBOJIUHENHOTO
cekropa. [lnuHa nyru
kpuBoii . O6beM Tena
Bpaienus. [Inomane
MTOBEPXHOCTH BpAILICHUS.
Pabora nepemenHo
CHUIBI.

59.

Paznmen 5. OnpeneneHHBbIM
WUHTETpall.

Tema 5.4 HecoOcTBEHHBIE
HHTETPATBI

HecobcTBennnie
WHTETPAIIBI C
0O€CKOHEUYHBIMU
npeieaMu
unTerpupoBanus .Hecod
CTBEHHBIE HHTETPAJIBI OT
HeOFpaHI/IT-IeHHBIX
¢yukuuii. [puznak
CXOIUMOCTH
HECOOCTBEHHBIX
uHTterpanos . [Ipumep
HCIIOJIL30BaHUS
HECOOCTBEHHOI'O
HHTErpajia

60.

Pazgen 5. OnpenenenHbrit
UHTETpall.

Tema 5.5 Ipubnmkennoe
BBIYHCIICHUE OTIPECIICHHBIX
MHTErpajioB

dopmyiia Tpaneuuii.
®dopmyna mapabo.

61.

Paznen 6.
MaremaTtuueckuii aHaIu3
(YHKIHIA HECKOIBKUAX
TepEMEHHBIX

Tema 6.1 Ilpenen u
HENPEPHIBHOCTD (DYHKITHI
HECKOJIBKHX MEePEMEHHBIX

[MousiTre GyHKIUH
HECKOIBKHUX
nepeMeHHBIX .BBOTIHBIC
3aMEUaHus .
Onpenenenue GpyHKIMN
IIBYyX U OoIee
MEPEMCHHBIX.
I'eomeTpuueckoe
n300pakeHne HYHKIHUN
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JIBYX MEPEMEHHBIX.
IIpenen gyHKIMU ABYX
MIEPEMEHHBIX.
HenpepsiBHOCT
(YHKIMH BYX
MIEPEMEHHBIX.
Ormpenenenue
HETPEPBIBHOCTH
(GYHKIH TBYX
nepeMeHHBIX. OCHOBHBIE
CBOMCTBA HENPEPBIBHBIX
(GYHKIHA TBYX
HEPEMEHHBIX

62.

Paznen 6.
MaremaTuueckuii aHaIu3
(YHKIHIA HECKOIBKUAX
MEepEMEHHBIX

Tema 6.2 . YacTHble
npousBoanblie . [lonsaTue
G hepeHITupyeMOCTH
hyHKIAHA

Ompenenenue

TP PepeHIUPyEMOCTH .
HeoOxoaumele ycimoBus
muddepeHITpyeMoCTH.
Hocrarounsle ycioBus
IudQepeHInpyeMoCTH.
[TpounsBoaHBIE CIOKHBIX
byHKIHH

63.

Paznen 6.
MareMaTHdeCKUI aHaJIn3
(GYHKIIAN HECKOIBKUX
MEPEMEHHBIX

Tema 6.3 luddepenmman
hyHKIIH

Onpenenenue
muddepermana .
KacarenpHas miockoctb
M HOpMaJIb K
MTOBEPXHOCTH.
I'eomeTpudeckuii cMbICI
quddepeHnuana

64.

Paznen 6.
MareMaTHUeCKUN aHaIn3
(GYHKIIAN HECKOTBKUX
MEPEMEHHBIX

Tema 6.4 IlpousBosaHas o
HarpaBieHuIo. [ paueHT

YacTHbIE IPOU3BOIHBIE
H nuddepeHnmans
BBICIINX MOPSIIKOB .
YacTHble IPOU3BOJIHBIE
BBICILIUX MOPSAIKOB.
Jnddepennnansr
BBICIIIUX TTOPSIKOB .
®opmyna Telinopa s
(YHKIMH TBYX
MepPEeMEHHBIX

65.

Paznen 6.
MareMaTHYeCKUI aHaJIu3
(YHKIHIA HECKOIBKAX
MEPEMEHHBIX

Tema 6.5 DxcTpeMyMbl
(hyHKIIMH TBYX
MIepeMEHHBIX

Ompenenenue
9KCTpEMyMa.
HeoOxoammele ycmoBus
JKCTpEMyMa
HocTaTouHble ycnoBus
aKcTpeMyma. Meron
HAaMMCHBIINX KBaApPaTOB

66.

Paznen 7. Psananl

Tema 7.1 Ilousrue
YHUCJIOBOTO psifa

OcHOBHEIE

onpenenenus . CBoiicTBa
CXOMSIINXCS PSIZIOB .
Heob6xoaumoe ycnoBue
CXOJIMMOCTH psija

67.

Pazgen 7. Panpr

Tema 7.2 Psnpl ¢
HEOTPULIATEIbHBIMU
YJIeHAMHU.
3HaKOouepeAYIOIINECS PSIIBL.
AOCOTIOTHAs U yCIIOBHAS
CXOJIMMOCTb PSIJIOB

Psnwl ¢
HEOTPHUTIATETHHBIMH
YICHAMH.
3HaKoYepeayOUINeCs
psAnel. AOCOIOTHAS 1
YCJIOBHASI CXOJIUMOCTh
psI0B
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68. | Paznen 7. Psansr Tema 7.3 Crenennsie psinbl | OnpeneneHue u oomue
3ameuanus . MaTepBan
CXOAMMOCTH CTEIIEHHOTO
psna . CBoiicTBa
CTETICHHBIX PSIJIOB .
Pasnoxxenmne pyHkINit B
CTCTICHHBIC PAJIbI
69. | Paznen 8. Psanget @ypoe Tema 8.1 TpuronomeTpudeckui
TpuroHoMeTpuYecKuil psi P U €TO OCHOBHBIE
U €r0 OCHOBHBIE CBOMCTBA CBONCTBa
70. | Paznen 8. Psner @ypre Tema 8.2 Psn @ypoe Psan @ypee
71. | Paznen 8. Psamger @ypoe Tema 8.3 Cxomumocts psga | CXoaumMocTh psiaa

Dypse

®ypse . Pagsl Oypee i
YETHBIX U HEUETHBIX
¢ynkuuii. Psg @ypee ¢
EPUOIOM.

HUTOTI'O yacoB Bo 2 cemecTpe: 54

Cemectp 3

72.

Pa3nen 9.
WHTerpupoBanue
(GYHKUIMN HECKOIBKUX
IIEPEMEHHBIX

Tema 9.1 [IBoliHbIC
WHTETPATBI

OnpenenenHue 1 ycIoBUs
CYIIIECTBOBAHUS
JIBOMHOTO UHTErpaJa .
I'eomeTpuueckuii cMbIca
JIBOMHOTO UHTErpaa .

CBoiicTBa IBOMHOTO
UHTETpana .

CBeneHue IBOMHOTO
WHTeTpaja K
MTOBTOPHOMY.

Crnyuail npssMOyTOJIbHOM
obmactu .

Crydaii KpUBOJTMHEHHOM
obmacTH .
3aMeHa IepeMEeHHBIX B
JIBOMHOM MIHTETpaje

73.

Pa3znen 9.
NurerpupoBanue
(GYHKIMN HECKOIBKUX
MEPEMEHHBIX

Tema 9.2 Hexortopsie
TEOMETPUYECKUE U
(hU3UIEeCKUe TPHUITOKECHUS
JIBOWHBIX UHTETPAJIOB

Brerunciaenne oobema .
BrrunciaeHue miomniaay.
Brrancnenue miomaan
MTOBEPXHOCTH.
Brrunciaenne Maccel
IUTACTHHKH.
Beruucnenne koopauHat
LEHTpa Macc IIACTUHKU.
Brranciaenne MoMeHTa
WHEPIIMH TUIACTHHKH.

74.

Paznen 9.
HuTterpupoBanue
(GYHKIMH HECKOIBKUX
HepeMEeHHBIX

Tema 9.3 KpuBonuHeiHbie
HWHTETPaJIbI

OmnpenencHue
KPUBOJIUHENHOTO
UHTETpaja nepBoro
poza.

Brruucnenue
KPUBOJIMHEIHBIX
HUHTETPAIIOB IIEPBOTO
porna .
Onpenenenue
KPUBOJIUHEIHOTO
MHTErpajia BTOPOTro poja.
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Beruncienue
KPUBOJIMHEIHBIX
HMHTErPaJIOB BTOPOTO
pona.

CBs3b MEXIY
KPUBOJIMHEHHBIMU
UHTErpajlaMy [IEpBOro U
BTOPOI'O poja.

75. | Paznmen 9. Tema 9.4 ®opmyna ['puna ®dopmyna ['puna
WHuTterpupoBanue
GbyHKIMI HECKOTBKUX
TIEPEMEHHBIX

76. | Pa3zmen 9. Tema 9.5 Ycnosus Venosus
I/IHTGFpI/IpOBaHI/Ie HC3aBUCUMOCTHU HC3aBHUCHUMOCTH
DYHKIHIT HECKOMBKIX KPUBOJIMHEHHOTO HHTETpaJia | KPUBOJIMHEHHOTO
IepEMEHHBIX OT MyTH WHTETPUPOBAHUS HHTErpasia OT MyTH

WHTETPUPOBAHUS

77. | Paznmen 9. Tema 9.6. UnterpupoBanue | MHTerpripoBanue
WHTerpupoBanue NOJIHBIX U HepeHIInaIoB MMOJIHBIX
GYHKIMA HECKOJIBKUX nuddepeHanos
MIEPEMEHHBIX

78. | Pa3nmen 9. Tema 9.7 Hexoropsie Briunciienre miomany ¢
I/IHTCFpI/IPOBaHI/IC IMPUIIOKCHUA IIOMOIIIBEO Q)OpMy.HI)I
DYHKIMI HECKOMBKHX KPUBOJIMHEHHBIX I'puna. Pabora cuimsl.
TepeMeHHbBIX HWHTETPAJIIOB BTOPOTO Pojia

79. | Pa3zmen 9. Tewma 9.8 Tpoitasie OmpeneneHue TPORHOTO
I/IHTCFpI/IPOBaHI/Ie HWHTCTpaJibl HHTCTrpaja . Briuucnenune
(QyHKIMI HECKOTBKHIX TPOWHBIX HHTETPAJIOB.
[IepeMEHHbIX 3aME:Ha MEPEMCHHBIX B

TPOMHOM HHTETrpaJe .
Hekoropsle npuioxeHus
TPOMHBIX MHTETPAJIOB .

80. | Pa3nmen 9. Tema 9.9 IToBepxHOCTHBIE Ormpenenenue
WHrerpupoBanue MHTETPaIbl HOBEPXHOCTHOT'O
(GYHKIHA HECKOJIBKUX UHTETpasa nepBoro
IIepeMEHHbIX pona. Berurcienue

MOBEPXHOCTHBIX
WHTETPAJIOB MIEPBOTO
pona. OnpeneneHue
MOBEPXHOCTHOTO
WHTErpaJia BTOPOTo Poa.
Breruncienune
MOBEPXHOCTHBIX
WHTETPaJIOB BTOPOTO
pona. CBsI3b MEXKIY
MOBEPXHOCTHBIMH
WHTErpallaMy MIEPBOTO U
BTOPOTO poja .

81. | Paznmen 9. Tema 9.10 ®opmyiia dopmyia
WuterpupoBanue Octporpazackoro Octporpanckoro
GYHKIMI HECKOTBKUX
TIEPEMEHHBIX

82. | Pazmen 9. Tema 9. 11. ®opmyna ®opmyna CTokca
WHTerpupoBanue Crokca

(OYHKIUH HECKOJIBKUX
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IIEPEMEHHBIX
83. | Paznmen 9. Tema 9.12 CkasnsipHoe u CkaJsipHoe ToJie. 2
UnTerpupoBanue BEKTOPHOE TTOJIS BektopHoe moure.
DYHKIMIT HECKONBKHX [TorenumansHoE MoJIe
[IEPEMEHHBIX
&4. | Pazgen 9. Tema 9.13 3agaua o moToke | 3amava 0 MOTOKE 4
UHTerpupoBanue BEKTOPHOTO TTOJIS. BEKTOPHOTO TTOJSL.
DYHKIMI HECKOMBKHX JuBeprenuus. JuBeprenuus.
IepeMEHHbIX Iupkynsanus. Porop. Hupkymsiius. Porop.
Onepatop I"'aMHIBTOH . Omnepatop I"'amuipTOHA.
HUTOI'O yacosB B 3 cemectpe: 36
BCEI'O yacoB: 126
4.3. CAMOCTOSATEJIBHASA PABOTA OBYYAIOLIETI'OCA
Ne HanmenoBanue Ne Buasr CPO Bcero
n/n pa3aeJia (TemMbl) n/n 4acoB
JUCIHHUINJINHBI
1 2 3 4 5
Cemectp 1
1. Paznmen 1. 1.1. [IpopaboTka JieKInii - BKIIFOYACT YTCHUE 4
MaremaTHUeCcKHH aHAIN3 KOHCIIEKTa JIEKITUH, Mpo(hecCHOHATBHON
GyHKUMI 01HON JTUTEPaTyPhl, IEPHOANIECKUX U3TAHHH.
TIepeMEeHHO 1.2. IIpopaboTka neKIUi - BKIIOYAET YTEHUE 3
KOHCIIEKTa JIEKIHA, MPO(eCCHOHATBHOM
JTUTEPaTypPhl, IEPHOANIECKUX U3TAHHIH.
KonrtakTHas BHeaytuTOpHAs padora.
PacueTtHo-rpaduyeckue paboThI.
1.3. IToaroroBka K NPOMEKYTOUYHOMY KOHTPOJIIO . 3
W3ydeHne noNOTHUTETHHON JINTEPATYPHI O
paszgeny.
2. Paznen 2. 2.1. IIpopaGoTKa JIEKITHii - BKIIIOYAET YTCHUE 4
HMuddepenumpoBanue KOHCIIEKTA JIEKIHH, MPOpEeCCHOHATBHOM
JTUTEPaTypPhl, IEPHOANIECKUX U3TAaHHH.
PacuerHO-rpaduueckre paboTHI.
2.2. IToaroroBka K MPOMEXKYTOYHOMY KOHTPOJIIO . 4
N3yueHue NONOIHUTENBHON JINTEPATYPBI 11O
paszzeny.
2.3. IToaroroBka K MPOMEKYTOUHOMY KOHTPOJIIO . 2
M3yueHune NONOIHUTENBHON JIUTEPATYPBI IO
paszzeny.
3. Paznen 3. [Ipumenenue 3.1 Pabora c NeKIMOHHBIM MaTEPUAIIOM, ITOUCK H 4
HHq)(bepeHHHaHI)HOFO 0030p HTEpaTyPhl U AICKTPOHHBIX
HCYHCIIEHHS K MCTOYHUKOB MHPOPMAIMH 110 UHIUBHYaJbHO
UCCIIEI0BAHMIO (PYHKIIUI 3a/IaHHOM MpobIeme.
3.2 [IpopaboTka neKkiuii - BKIIOYaeT YTeHHE 4
KOHCIEKTa JIEKITUH, MpohecCHOHATBHOMN
JUTEpaTypbl, IEPUOANUECKUX U3TAHHIM.
PacuetHO-Tpaduueckie paboTHL.
33 IToaroroBka K MPOMEKYTOUHOMY KOHTPOJIO . 6
N3yueHue JOoNOJHUTENbHON JTUTEpaTyphl 1O
paszzgeny.

27




HUTOI'O uacos B 1 cemecTpe:

34

Cemectp 2

4.

Paznen 4.
Heonpenenennsiii
WHTErpal

4.1

[IpopaboTka neKUMi - BKIIOYAET YTCHUE
KOHCIIEKTa JIEKITUH, MpodhecCHOHATBHOM
JUTEPaTypPhl, IEPHOANIECKUX U3TAHHH.

4.2

IIpopaGoTka JIeKIuii - BKIIOYAET YTCHUE
KOHCIIEKTa JIEKIIUH, Mpo(hecCHOHATBHON
JIUTEPATYPBI, MEPUOTMUSCKIX H3IaHHH.

43

IIpopaboTKa JIEKITHii - BKIIFOYAET YTCHUE
KOHCIIEKTa JICKITUH, MPo(heCCHOHATBHOMN
JUTEPATYPbI, NEPUOAUYECKUX U3TAHUN.
PacuetHO-rpaduyeckre paboOTHL.

4.4

[ToaroroBka K KOJJIOKBHYMY IT0 BCEM TeMaM
pazaena. M3yyeHue JONOJHUTEIbHON
JIUTEPATyphl 10 pazaerny. KonTaktHas
BHeayIuTOpHas paboTa. PacuetHo-rpaduueckue
paboTEHL.

Paznen 5 OnpeneneHnsrit
UHTETpall.

5.1

IIpopaboTKa JIeKIHii - BKIIIOYAET YTCHUE
KOHCIIEKTa JISKIIUH, MTPo(heCCHOHATBHON
JIUTEPATYPBI, EPUOTMUSCKIX H3IaHHH.

52

IIpopaboTKa JIEKITHii - BKIIFOYAET YTCHHE
KOHCIIEKTa JICKIUH, PO ecCHOHANTBHON
JTUTEPATYPbl, IEPUOAUUECKUX U3TAHUN.
KonTakTHast BHeayiuTopHas paboTa.

53

Brinonnenne pacdeTHO-rpaduieckoi padoThl,
MOJIrOTOBKA K MPaKTHYECKUM 3aHITUSAM

54

[IpopaboTka JieKIuii - BKIIFOYACT YTCHUE
KOHCIIEKTa JICKIHH, TPOhEeCCHOHATBHON
JIUTEPATYPbI, IEPHOTUUCCKUX U3TAHHI.

5.5

[ToaroroBka K IPOMEXYTOYHOMY KOHTPOJTIO.
N3ydenne nonoIHUTENBHOMN JINTEPATYPHI MO
paszeny.

5.6

[ToxroroBka K KOJUIOKBHYMY IO BCEM TeMaM
pazzaena. M3yyeHue JOnOJHUTEIbHON
JTUTEpaTyphl Mo pazneny. PacyeTHo-
rpaduuecKue padoTEHL

Pazgen 6.
MaremaTtuueckuii aHaIu3
(YHKIHIA HECKOIBKUAX
TepEMEHHBIX

6.1

IIpopaGoTKa JIEKITHii - BKIIFOYAET YTCHUE
KOHCIIEKTA JIEKIHi, MPO(HeCCHOHATBHOM
JIUTEPATYPBI, MEPUOTMUSCKIX M3IaHHH.

6.2

Brimonaenne pacueTHO-TpaduuecKoii paboTHI,
IOATOTOBKA K INPAKTUYCCKHUM 3aHATUAM

6.3

[IpopaboTka JeKIuii - BKIIFOYACT YTCHUE
KOHCIICKTA JICKIMH, MPO(HECCHOHATBHOM
JIUTEPATYPbI, MEPUOTMUSCKIX H3IaHUH

6.4

[ToaroroBka K MPOMEXYTOYHOMY KOHTPOJTIO.
N3ydeHne nonoIHUTENBHOMN JINTEPATYPHI MO
paszeny.

6.5

[ToaroroBka K KOJJIOKBHYMY IT0 BCEM TEMaM
pazaena. MI3yyeHue JONOJHUTEIbHON
JUTEPATYPBI O pa3ieny.

Pasnen 7. Psaawl

7.1

[IpopaboTka nekIuii - BKIIOYaeT YTeHHe
KOHCIIEKTA JIEKIHA, MPO(HEeCCHOHATBHOM
JUTEPATYPbl, MEPUOJMUCCKIX H3IaHHUM.

7.2

Brinmonnenne pacueTHo-rpaduueckoi paboThl,
IIOJITOTOBKA K MPAKTUYECKUM 3aHSITUSIM.
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7.3

[ToaroroBka kK IPOMEXYTOYHOMY KOHTPOJTIO.
Wzyuenne 10NOMHUTENBHON TUTEPATYPHI 110
paszeny.

Paznen 8. Psaapt @ypne

8.1

IIpopaboTKa JIEKITHii - BKIIFOYAET YTCHUE
KOHCIEKTa JICKITUH, MPo(heCCHOHATBHOMN
JIUTEPATYPBI, MEPUOTMUSCKIX M3IaHUH.

8.2

Brimonaenne pacueTHO-TpaduuecKkoii paboTHI,
IOATOTOBKA K INPAKTUYCCKHUM 3aHATUAM.

8.3

[IpopaboTka ek - BKIIFOYACT YTCHUE
KOHCIIEKTa JIEKITUH, Mpo(ecCHOHATBHON
JIUTEPaTypbl, IEPUOANUECKUX U3TAHUMH.
PacueTtHo-rpaduyeckue paboThI.

8.4

[ToaroroBka K IPOMEXYTOYHOMY KOHTPOJTIO.
Wzyuenne 10NOMHUTENBHOMN TUTEPATYPHI 10
paszeny.

HUTOI'O yacoB B 2 cemecTpe:

34

CemecTtp 3

9.

Paznen 9.
HuTerpupoBanue
(GYHKIMI HECKOJIBKUX
IIEPEMEHHBIX

9.1

IIpopaboTka JIeKIuii - BKIIOYAET YTCHUE
KOHCIIEKTa JIEKIIUH, Mpo(hecCHOHATBHON
JIUTEPATYPHI, MEPUOTIMUSCKIX H3IaHUH.

9.2

IIpopaGoTKa JIEKITHii - BKIIFOYAET YTCHUE
KOHCIIEKTa JICKITUH, MPO(heCCHOHATBHOMN
JIUTEPATYPbI, MEPUOTUUSCKIX M3IaHHH.

93

Brimonaenne pacueTHO-TpaduuecKkoii paboTHI,
IIOATOTOBKA K INPAKTUYCCKHUM 3aHATUAM.

94

[IpopaboTka ekl - BKIIOYaeT YTCHUS
KOHCIIEKTa JIEKITUH, MTpo(hecCHOHATBHON
JIUTEpaTypbl, IEPUOANUECCKUX U3TAHUH.
PacuerHo-rpaduyeckue paboTHI.

9.5

[ToaroroBka Kk IPOMEXYTOYHOMY KOHTPOJTIO.
WzyueHne 10NOMHUTENBHON TUTEPATYPHI 110
paszeny.

9.6

IIpopaboTKa JIEKITHii - BKIIFOYAET YTCHUE
KOHCIIEKTa JICKITUH, MPo(heCCHOHATBHOMN
JIUTEPATYPbI, NEPUOAUUECKUX U3TAHUN.
PacuerHO-rpaduueckre paboTHI.

9.7

BrimonHerne pacueTHO-rpaduaeckoi paboTel,
MIO/ITOTOBKA K MPAaKTUYECKUM 3aHITHSM.

9.8

[ToaroroBka kK IPOMEXYTOYHOMY KOHTPOJTIO.
M3yuyeHue AOMONIHUTENBHON TUTEPATYPBI IO
paszeny.

9.9

[IpopaboTka JieKIui - BKIIIOYACT YTCHUE
KOHCIIEKTa JIEKIIUH, MPo(hecCHOHATBHON
JIUTEpaTypbl, IEPUOANIECKUX U3TAHUH.
PacuerHo-rpaduyeckue paboThI.

9.10

IIpopaGoTKa JIeKITHii - BKIIIOYAET YTCHUE
KOHCIIEKTa JISKITUH, MPo(hecCHOHATBHOMN
JUTEPATYPBI, MEPUOTMUSCKIX H3IAHUH.
KonTakTHas BHeayauTopHas pabora.

9.11

Brinonnenne pacueTHoO-rpaduueckoi padoThl,
MOJITOTOBKA K MPAKTUYECCKUM 3aHSITHUSIM.

9.12

IToaroroBka kK IpOMEXYTOYHOMY KOHTPOJTIO.
M3yuyeHue AONOIHUTENBHON JIUTEPATYPBI IO
pasgeiny.

9.13

[ToaroroBKka K MPOMEXYTOYHOMY KOHTPOITIO .
M3ydenne qonoaHUTEIFHON IUTEPATYPHI 110

14
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paszeny.

HUTOI'O yacos B 3cemecTpe: 70

BCEI'O uacoB 138

5. IEPEYEHb METOJJUYECKOI'O OBECIIEYEHUSA 1J51 CAMOCTOSITEJABHOM
PABOTbHI OBYYAIOIIUXCSA 1O JUCHUIIVIMHE

5.1. MeToauuecKkue YKazaHud IJId MOATrOTOBKH Oﬁy'lalOIHI/IXCH K JICKIIHOHHBIM 3aHATUAM

JIeKMu COCTaBIISIIOT OCHOBY TEOPETHYECKOI0 OOYUYEHHUS M JAal0T CUCTEMAaTH3HMPOBAHHBIC
OCHOBBI Hay4HbIX 3HaHMH MO AMCLUIUIMHE, PACKPBIBAIOT COCTOSHUE U MEPCHEKTUBBI Pa3BUTHS
COOTBETCTBYIOIIEH 00JacTH HAayKd, KOHIEHTPHPYIOT BHUMaHHE OOydaroluxcs Ha Hauboiee
CJIO’KHBIX U Y3JIOBBIX BOIIPOCAX, CTUMYJIHMPYIOT UX aKTUBHYIO IIO3HABATEJIbHYIO JESITEIbHOCTh U
CHocoOCTBYIOT (HOPMUPOBAHHUIO TBOPUECKOT'O MBIIIICHHUS.

BenymuM MeTonoM B JIEKIMM BBICTYIAE€T YCTHOE H3JIOKEHHME y4eOHOro Marepuana,
COITPOBOJKIAOIIEECS UCIIOIB30BAHNE MYJIBTUMEINA AlIaAPATYyPHI.

Jlexuwmst siBRsieTCS UCXOMHON (DOPMOI Bcero yueOHOTo mporiecca, UrpaeT HarpaBJIsoNLy o
U OPraHM3YIOUIYI0 POJIb B CAMOCTOSITEIbHOM H3y4YeHHM Ipeamera. Bakueimias ponb JeKIuu
3aKIII0YAETCs B IMYHOM BO3JICHCTBUU JIEKTOpA HA ayJUTOPHIO.

OcHoBHas uAaKTUYeCKas Leb JIEKIUH - 00ecrieYeHne OPUEHTUPOBOYHONW OCHOBBI JJISt
JaTbHEWIeT0 yCBOEHHsI ydeOHOro Matepuana. [locTpoeHwe JeKIWH 10  JUCIUTUTHHE
«MatemaTnueckuil aHaJIN3» OCYIIECTBIISIETCS Ha OCHOBE MPUHIIMIIOB HAYYHOCTH (TIPEAIOIaraeT
BOCIIMUTAaHHE JHAJCKTHYECKOTO TOAXO/Ja K  HM3y4aeMbIM TMpeaMeTaM M SBICHHSM,
JMAJIEKTHYECKOTO MBIIIIeHUs, (POPMUPOBAHHE NMPABUIBHBIX MPEACTABICHNHN, HAYYHbIX MOHATUN
Y YMEHHsI TOYHO BBIPA3UTh UX B ONPEACTICHUAX U TEPMUHAX, IPUHSATHIX B HAYKE).

Ha nexkuusax packpbIBalOTCS OCHOBHBIE TE€OPETUUECKHE ACTIEKTHI, IPUBOJSATCS MPUMEPHI
peau3aiy Ha PaKTHKE, OCBEIIASTCS JOCTUTHYTHIA YPOBEHb (hOpMATTU3aIliK A TEITHbHOCTH IO
aBTOMATH3allUU IPOLIECCOB.

Crneunduyeckoil uepToil M3ydeHUs OAHHOTO Kypca SBISIETCS TO, YTO NMpUOOpeTeHHe
YMEHUH M HaBBIKOB pabOThl HEBO3MOXHO 0€3 CHCTeMaTH4eCKOM TPEHHPOBKH, KOTOpas
OCYIIECTBIISICTCS HA TIPAKTUIECKUX 3aHATHUSIX.

OcHOBHOE BHUMaHME B JIEKIIMM COCPEJOTAYMBAETCS HA TIJTyOOKOM, BCECTOPOHHEM
PaCKpBITHH TJIaBHBIX, Y3JI0BBIX, HAaHOOJIee TPYIHBIX BOIPOCOB TEMBI. YK€ Ha HA4aJIbHOM dTare
HOJTrOTOBKH JIEKIIMU PEIIAETCs] BOIIPOC O COOTHOLIEHUH MaTepHajoB yueOHUKA U JICKIUH.

Hnst Toro 4ToOBI Jekmus s oOydaromierocs ObUla TPOAYKTHBHOW, K HEH HAA0
roToBUThCS. [I0ArOTOBKA K JIEKIIUH 3aKJIIOYAETCS B CIEAYIOIIEM:

- y3HATh TEMY JICKIIUH (II0 TEMAaTHYECKOMY IUIaHy, 10 HHPOPMAIIUH JIEKTOPA),
- IPOYMTATh YU€OHBIN MaTepua Mo yueOHUKY U yUeOHBIM ITOCOOUsIM,

- YACHUTbh MECTO U3y4aeMoil TeMbl B CBOel IPO(heCCUOHATIBHON MTOATOTOBKE,
- BBIIMCATh OCHOBHBIE TEPMUHBI,

- OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI 110 TEME JICKIIUH,

- YSICHUTB, KaKue y4eOHbIE 3JIEMEHThI OCTAINCH HEACHBIMU,

- 3amMcaTh BOINPOCHI, KOTOPBIE MOXKHO 33/1aTh JIEKTOPY Ha JICKITUH.

B xosme JeKUMOHHBIX 3aHATUH OOydYaroUIMics JOJDKEH BECTH KOHCIIEKTUPOBaHHE
ydueOHoro marepuana. OOpamarh BHUMaHHUE HA KaTerOpHH, (POPMYJIMPOBKH, PaCKPHIBAIOIINE
CoJepKaHWe TeX WJIM MHBIX SBJICHHH M MPOIECCOB, HAy4YHbIE BBIBOJBI M NPAKTHUYECKUE
PEKOMEHIANNY, TIOJIOKUTEIBHBIA ONBIT B OPaTOPCKOM HCKYCCTBE. JKemaTenbHO OCTaBHTH B
pabouux KOHCIEKTaxX MOJsl, Ha KOTOPHIX JAejaTh MOMETKH U3 PEKOMEH/IOBaHHOM JUTEpaTyphl,
JIOTIONHSIOMIME MaTephall MPOCIYMIAaHHOM JIEKIMH, a TakkKe MOJUYEePKUBAIOIINE O0COOYI0
BaXHOCTb T€X WJIM MHBIX TEOPETUUECKUX IOJIOKEHUH. 3a/aBaTh MpEnoaBaTeiio YTOUHSIO1e
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BOIIPOCHI C LIEJIBIO YSICHEHUS TEOPETUYECKUX MTOJIOKEHUN, PA3PEILIECHNs CIIOPHBIX CUTYalUN.
YKa3aHus 110 KOHCIIEKTUPOBAHUIO JICKLIAN:

- HC HY>KHO CTapaThCs 3al1McaTb BECh MaTCpurail, OSBy‘IeHHBIﬁ IIpErnoagaBaTCiICM. Kax
IMpaBUJIO, JICKTOPOM JCIAOTCA aKIICHTHI Ha KIIFOYCBBIX MOMCHTAX JICKIUU JIs1 HaYalia
KOHCIICKTUPOBAHMA,

- KOHCIICKTUPOBAHHEC HGO6XOHI/IMO HAYMHATH I10CJIC OTJIAIICHUEM TJIaBHOM MEICIIH
JICKTOpOM, II€pea HAYaJIOM €€ KOMMCHTUPOBAHUS,

- BBIJICJICHUE TTIaBHBIX MBICJICH B KOHCIIEKTE APYTUM [IBETOM LI€TIECO00pa3HO
MIPOU3BOJIUTH BHE JICKIIUH C LIEJIbIO0 COKPAILICHUS BPEMEHN HA KOHCIIEKTUPOBAHKE Ha
caMol JICKIIMH;

- IPUMEHEHHE COKpallleHUi IPUBETCTBYETCS;
- HY’>KHO M30eraTh JJIMHHBIX U CIOKHBIX PACCyKICHUIA;

- JOCJIOBHOC KOHCIICKTUPOBAHUC OTHUMACT MHOI'O BPpEMCHU, IIO3TOMY HGO6XOIII/IMO
OITyCKaTb (bpaSLI, HMCHOIHUEC BTOPOCTCIICHHOC 3HAYCHHUC,

- €CJIU B JIEKIIMU BCTPEUAIOTCS HEU3BECTHBIE TEPMHUHBI, JIyUIlIE BCETO OTMETUTH Ha MOJIAX
UX CYLIECTBOBAHUE, OCTABUTh MECTO JJIsl X MOSICHEHUS U B KOHILIE JIEKLIUU 3a/1aTh
YTOYHSIOIINM BOIIPOC JIEKTOPY.

KoHncnektupoBanue u perieH3supoBaHue, TaKUM 00pa3oM, 3TO MPOIECC BBIACIECHUS
OCHOBHBIX MBICJICH TEKCTa, €r0 OCMBICIIEHUS U OLICHKH COZAEprKalleics B HeM HH(pOpMaIuu.
Jlanublit Buj yueOHOM paboThI SIBJISIETCS BUJIOM MHIWBUIyaJIbHOM CaMOCTOATEIbHONW paboThl
o0yJaromerocs.

5.2. Meroauueckue YKa3aHusl A MNOATOTOBKH O00y4awIIMXCs K JadopaTOpHBLIM
3aHATHAM

Y4eOHBIM IIAHOM HE TIPETyCMOTPEHO.
5.3. MeTonnueckue yKazaHus JJisl MOATOTOBKH 00Y4AIOIIMXCS K MPAKTHYECKHM 3aHATUHIM

B mpouecce mNOArOoTOBKM M IPOBENEHUS NPAKTUYECKUX 3aHATHH oOydaromuecs
3aKpeIUIAIOT TOJIYy4YEHHbIE paHee TEeOPETUYECKUE 3HAHMs, NPUOOPETaroT HaBBIKM HUX
NPaKTUYECKOTO MPUMEHEHHS, ONBIT PallMOHATILHONW OpraHu3anuy y4eOHOH paboThl, TOTOBATCS
K DK3aMCEHa.

ITockonpKy aKTMBHOCTh HA IIPAKTHUYECKUX 3aHATHAX SABIIETCS IPEIMETOM BHYTPH
CEMECTPOBOI'0 KOHTPOJIS €r0 MPOABWKEHUS B OCBOEHUH KypCa, IOATOTOBKA K TAKUM 3aHATHAM
TpeOyeT OTBETCTBEHHOTI'O OTHOIICHHUS.

IIpy moAroTOBKE K 3aHATUIO B IIEPBYI0 OYEPEb AOJDKHBI MCIONB30BaThb MaTepHall
JEKIMHA W COOTBETCTBYIOUIMX JIMTEPATypHbIX MCTOYHUKOB. CaMOKOHTPOJb KauecTBa
INOJArOTOBKM K KaXIOMY 3aHATHIO OCYIUECTBIIAIOT, IPOBEPsii CBOM 3HAHMA W OTBEYas Ha
BOIIPOCHI JJI1 CAMOIIPOBEPKU 10 COOTBETCTBYIOIEH TEME.

BXonHOM KOHTpOIb OCYHIECTBIIIETCS IPENOJNABaTeleM B BHUAE IPOBEPKU U
aKTyaJIM3aluy 3HaHUH 00yJYaroMKXCs [0 COOTBETCTBYIOIIEH TEME.
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BbIXOIHON KOHTPOJIb OCYILECTBIISIETCS IIPENOJABATENIEM IIPOBEPKOM KauecTBa W
MIOJIHOTHI BBITMIOJTHEHUS 3a/1aHuUSl.

[ToaroToBKY K MPaKTHUYECKOMY 3aHATHIO KaXKAbI OOyyaromMHCs TOJDKEH HayaTb C
O3HAaKOMJIEHHSI C IUIAHOM TIPAaKTHYECKOTO 3aHSTHUS, KOTOpPBI OTpaxkaeT cojepiaHHue
IPEUI0KEHHON TeMBbl. THIaTeIbHOE MPOLYMBIBAHUE U U3YyUEHUE BOIPOCOB IJIaHA OCHOBBIBAETCS
Ha NpopaboTKe TEKyIIero Marepuaia, a 3aTeM HM3y4YeHHE 00s3aTeNbHON M JOIMOJIHUTEIbHON
JUTEpaTyphl, PEKOMEHJOBAaHHOMN K JAHHOHN TEME.

Bce HOBBIE MOHATHS MO M3ydyaeMoOil TeMe HEOOXOJMMO BBIYUHUTh HAW3YCTh M BHECTU B
rJIoccapuii, KOTOPBIH 11e71eco00pa3Ho BECTH ¢ caMOro Havajia u3yyeHus Kypca. Pe3ynbraTt Takon
paboThl JOJDKEH TMPOSIBUTHCS B CIIOCOOHOCTH OO0YyYaromerocss CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOIPOCHI, €r0 BBICTYIJICHUN U YYaCTUU B KOJUIEKTUBHOM O0CY>KJIEHUU BOIIPOCOB
M3y4aeMoi TeMbl, IPAaBUILHOM BBIIOJHEHUH NMPAKTUYECKUX 3a/IaHUM.

IIpennaraercs cienyromas onopHasi cxema MOATOTOBKY K IMPAKTHYECKUM 3aHATHUSM.

1. O3HakoMJIeHHE C TEMOM MpaKTUYeCKOro 3aHATHs. BwineneHue riaBHOro (OCHOBHOM
TEMBI) U BTOPOCTENIEHHOTO (TIOApa3/Ielibl, YaCTHBIE BOIIPOCH! TEMBI).

2. OcBoeHME TEOPETUUECKOr0 MaTepuaia Mo TeMe C OMOpON Ha JIEKIMOHHBIA MaTepuall,
yueOHUK U Jipyrue ydeOHble pecypcbl. CaMONpoBepKa: MOCTAHOBKA BOIIPOCOB, 3aTPArvBaOLINX
OCHOBHbBIE TEPMUHBI, ONPEIEICHHSI U MOJIOXKEHUS 10 TEME, U OTBEThI HA HUX.

3. BomonHenue npaktudeckoro 3agaHus. OOHapy)KeHHE OCHOBHBIX TPYIHOCTEH, HX
pelIeHHEe C IOMOIIBI0 JOMOJHUTEIbHBIX HHTEJUIEKTYaJbHBIX YCUJIUN W/WIA TOAKIIOYEHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB MH(DOPMAIIUH.

4. Pemienue TUIOBBIX 3aJJaHUM pacueTHO-rpaduyeckoil paboThI.

OOyuarouuiics Mpu NOArOTOBKE K NMPAKTHYECKOMY 3aHSATHIO MOKET KOHCYJIbTUPOBATHCS
C TMpemojaBareleM U TOJy4yaTh OT HEro HaBOJSIIME pa3bSICHEHHUS, 3aJaHusl JUIs
CaMOCTOSITENIbHON PabOTHI.

JlunakTuyeckue 1Lead MPaKTUYECKOro 3aHATHS: YIUIyOJieHHWe, CUCTeMaTh3alus |
3aKpeIuieHUe 3HaHUH, NMpeBpalleHne UX B yOeKIeHHs; MPOBepKa 3HAHWN; NPUBUTHE YMEHUN U
HaBBIKOB CAMOCTOSITEIbHOM pabOThl C KHHUIOM; pa3BUTHE KYJIbTYphl peud, (hopmHupoBaHHE
YMEHMSI apTyMEHTHPOBAHO OTCTaWBaTh CBOIO TOYKY 3PEHMs, OTBE€YATh HA BOIIPOCHI CIIyLIATENEH;
yYMEHHE CIylaTh IPYruX, 3a7aBaTh BOIIPOCHI.

3ajayu:  CTUMYJIMPOBAaTh  PEryJIpHOE  M3yYEHUE  IPOrpaMMHOIO  MaTepuaia,
NEPBOMCTOYHUKOB; 3aKpEIUIATh 3HAHUS, MOJYYEHHbIE HA YPOKE U BO BPEMsI CaMOCTOSITENIbHOM
paboThl; oboramaTs 3HaHUSIMU Oarojaps BBHICTYIUIEHUSIM TOBAapHILEH M yUUTeNsl Ha 3aHATHH,
KOPPEKTHPOBATh PaHee MOJyYeHHbIE 3HAHUSL.

OYHKIMH MTPAKTUIECKOTO 3aHATHS:

-yueOHast (yriayOsieHre, KOHKPETU3aIus, CHCTEMAaTU3alUI0 3HAaHUH, YCBOSHHBIX BO BPEMsI
3aHSTHUN U B TIPOIIECCE CAMOCTOSATEIHHON TTOJTOTOBKU K CEMUHAPY);

- pasBuBaromias (pa3BUTHE JIOTUYECKOTO MBIIIICHUS YydYalluxcsl O0O0ydarommxcs,
npuoOpeTeHne HWMH YMEHUIl paboTaTh C pa3IuYHBIMU JIMTEPATYPHBIMH HUCTOYHHKAMH,
(hopMHupoBaHHE YMEHHI 1 HABBIKOB aHaIM3a (PaKkTOB, ABICHUIA, TIPOOIEM U T.1.);

- BOCIIUTaTeNlbHAas (BOCMHMTAHHWE OTBETCTBEHHOCTH, pPabOTOCIOCOOHOCTH, BOCIIHUTAHUE
KYJIBTYpBI OOIIEHUS U MBIIUICHHUS, IPUBUTHAE HHTEPECa K U3YYEHUIO MpenMeTa, (OopMHpPOBaHNE
NOTPEOHOCTH pallMOHANU3ALMKM W y4eOHO-NO3HABATENbHON MEATEeIbHOCTH U OpTraHHU3aliH
JIOCYTa)

- JMArHOCTHYECKAasl -KOPPEKIHMOHHYIO M KOHTPOJHPYIONIYI0 (KOHTPOJIb 32 KaueCTBOM
YCBOCHHS O0YYaIOIIMMUCS YIEeOHOTO MaTepHualia, BBISIBICHHE MPOOETIOB B €r0 YCBOCHHH U HX
MIPEOJIOJICHHMS )

- OpraHu3anusi CaMOCTOATEIbHOW paboThl O00yYarolIMXCS COAEPKUT OOBICHEHUE
COJIep’KaHUsl 3a/1ayd, METOJUKU €ro BBINOJHEHHUS, KPAaTKyI0 aHHOTAIMIO PEKOMEHIOBaHHBIX
UCTOYHUKOB MH(POPMAILIH, [TPEITI0OKEHUS 10 BBIIIOJHEHUIO UHIMBUYAJIbHBIX 3aaHUM.
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5.4 MeToanueckue yKa3aHus 110 CAMOCTOSAATEJIbHOM padoTe 00y4YarIMXCs

CamocrosaTenbHass  paboTa  OOydaroOUIMXCS — NpenanojiaraeT  pasiudyHble  (OpMEI
WHAVBUAYATbHON y4eOHOW NeATeNbHOCTH: KOHCHEKTUPOBAHWE HAy4HOH JHUTEpaTypbl, cOOp U
aHaJIM3 npakTudeckoro marepuana B CMMU, npoekTupoBaHHUE, BBINOIHEHHE TEMAaTUYECKUX M
TBOpYECKUX 3aJaHuil u 1mp. Beibop ¢opM M BUAOB CaMOCTOATEIHHOW pabOThI ONpeaesnseTcs
UHMBUAYAIBHO-TUYHOCTHBIM ~ TIOJXOJOM K OOYYeHHMIO COBMECTHO IIperojaBaTesieM |
oOydaromuMmcsi. @OpMbl TEKYIIETO KOHTPOJIS yCIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTaruu
00y4aromuxcs.

Coneprkanrie BHEAYTUTOPHON CaMOCTOSATEIHLHON padOThl 00YYaIOIIMXCS IO JUCITUTIIINHE
«MaTemaTnuecKkuil aHaJIu3» BKIIOYAET B ce0s pa3IMyHble BUIbI JESTEIbHOCTH:

* yTeHHE TeKcTa (yueOHUKa, IEPBOUCTOUHHUKA, JOMOJIHUTEIBHOM JINTEPATYPHI);

* COCTAaBJICHUE IIaHA TEKCTA;

* KOHCIEKTUPOBAHUE TEKCTA;

* paboTa co CIOBAPSMH U CIIPAaBOYHHKAMH;

* 03HAKOMJICHHE C HOPMATHUBHBIMU JOKYMEHTaMU;

* uccleoBaTenbeKas paboTa;

* HCIIOJIb30BAaHUE ayIMO0- U BUACO3AINCH;

* paboTa C MEKTPOHHBIMU MH()OPMAIIMOHHBIMHU PECYPCAMU;

* BBIIIOJHEHHE TECTOBBIX 3a/1aHUI;

* OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

5.5 MeToanueckne yKka3aHus 10 BbINIOJHEHHIO pacyeTHO-rpauyeckoi padéoTbl

Pacuerno-rpaduueckass pabora odopmisieTcs B paclieyaTaHHOM WM PYKOMHUCHOM
BapuanTe. Homep BapmaHTa BIOMpaeTCs MO MOPSAKOBOMY HOMEpY cIicka oOyuatommxcs. PI'P
C JpYyrUM HOMEpPOM BapuaHTa HE 3a4UTHIBAIOTCS. PaboTa BBIMONHSETCS aKKypaTHO, B Ciydae
PYKOMHUCHOTO 0(hOpPMIIEHUS YTEHUE €€ HE JOJHKHO BBI3BIBATH 3aTPyIHEHUH.

PI'P npomkHa CcOCTOSATP W3 THUTYJIBHOIO JIMCTa M OCHOBHOM wyacTu. Jlomyckaercs
BKJIIOUEHUE B pabOTy NPUIOXKEHUH, coAepXkalluX TaONlULbl, PUCYHKH, TOJy4YeHHbIE Ha
KommbioTepe. Ha TUTynpHOM JHcTe 00s3aTelhbHO YKa3bIBaeTCs HAMMEHOBAHME JUCUHUIUIMHBI,
®UO obyuatomerocsi, rpymma, Bapuant 3amanus, WO mnpemnomasarens. BreimomHeHHas u
odopmiieHHas paboTa JT0JDKHA OBITH TIPECTABICHA MTPETOAaBaTelto He Mo3aHee, yeM 3a 10 qHei
JI0 Hayaja CECCHUHU.

B ocHoBHO# wactm PI'P nmo pemienus kaxaoi 3amadyul JTOJDKHBI OBITH IPEACTABICHBI
COOCTBEHHBIC JIaHHBIC: BapUAHT 3agaHus, (HOPMYIHPOBKA 3aJaHUS, UYUCICHHBIE 3HAYCHUS,
COOTBETCTBYIOIIIMEC CBOEMYy BapuaHTy. Jlanee mOIDKHO OBITh TPEACTABICHO pEHICHHE C
pacuudpoBkoii  GOpMysT W TIOCIEIOBATEIBHOCTH JeHCTBHMA. Bce BhIUMCICHUS CcHadaia
NPEJCTABISIIOTCS B BUJAE pacueTHhIX (opMyll, 3aTeM B (OPMYJIbI MOJCTABIAIOTCS YUCICHHBIC
3HAUEHUS W 3alKCHIBAETCS OTBET C YKa3aHMEM EIWHHII W3MepeHuil (0e3 MpOoMEKyTOUHBIX

pacueToB). Bce BhIUMCIUTEIBHBIC POIIEAYPHI CIEAYET MPOU3BOIUTE C TOUHOCTHIO 710 0,01.

Padora ¢ iuTepaTypHBIMH HCTOYHHKAMH U HHTEPHET pecypcaMu

33



B mnpomecce mOAroTOBKM K NPAKTHUECKUM 3aHATUSAM, OOYyYarolMMCS HE0O0XOAUMO
oOpatuth 0oco00e BHHUMAaHUE Ha CaMOCTOSITEIbHOE HU3Yy4YEHHE PEKOMEHJIO0BAaHHOW Yy4eOHO-
METOANYECKOH (2 TaKKe HayYHOH M MOIyJISIPHOI) TUTEpaTypHl.

CamocTosTenbHas pabota ¢ ydeOHUKaMH, y4eOHBIMH MOCOOUSMHU, HAYYHOH, CIIPaBOYHOMN
U TOMYJSIPHOW JIMTEpaTypol, MaTepHajaMHu NEpUOJUYecKUX M3laHui u MHTepHeTa sBisercs
HanOosiee  AP(EKTUBHBIM  METOJIOM  TOJYYEHUS 3HAHHWK, TIO3BOJSET  3HAYUTEIIBHO
aKTUBU3UPOBATh MpoIlecC OBJaaeHus uHpopMmanuer, crnocoOcTByeT Oonee TriryOOKOMY
YCBOGHHUIO M3y4yaeMoro marepuaia, ¢GopMupyeT y o0OydYarolMXcsi CBOE€ OTHOILIEHHE K
KOHKpeTHOH mpo0lieme.

Bonee rirybokomMy packpbITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOIOJHUTEIBHON
JUTEpPaTypOl, PEKOMEHIOBAaHHON IPENOAABATENEM IO KAKIOW TEME MPAaKTHUYECKOTO 3aHATHS,
YTO MO3BOJISIET 00YYarOIIMMCSI MPOSIBUTH CBOK MHAMBHUAYAIbHOCTh B PaMKaxX BBICTYIUICHHUS Ha
JAHHBIX 3aHATHUAX, BHIIBUTH LIMPOKHIA CIIEKTP MHEHHUH 10 U3y4yaeMoil mpobiieme.

5.6 MeTonnyeckne yKa3aHus M0 NPOBEJCHUI0 KOJJIOKBHYMa

KonnokBuym (B mepeBoie C IJIaTUHCKOTO “Oecenma, pasroBop”) — (opma ydeOHOTO
3aHsATHUs, IOHUMaeMasad KakK 6ecez[a npenoaaBaTeyisd ¢ yHalluMUCA € LCJIbIO aKTUBHU3allUun 3HAHHUH.
KosnokBuym npoBonTCS B cepeMHE CEMECTpa WM MOCIe U3yueHHs paszena B (hopMe ompoca.
KomnokBuym — ¢opma npoBepku U OIEHMBAHMS 3HaHUN ydalluxcs B cUCTeME 0Opa30BaHUS.
OueHka, MOJy4YeHHas Ha KOJUIOKBHYME, MOXKET BJIMATh Ha OIIGHKY Ha 3k3amMeHe. DopMbl
KOJUIOKBUYMa: KOJUIOKBUYM MOXKET IIPOBOAUTCS B YCTHOU UM MUChbMEHHOU (popme Y cTHas popma.
OTBeTHl OIICHUBAIOTCS OJHOBPEMEHHO B TPAJUIMOHHOW mikane ("HEeyJOBIETBOPUTEIbHO" —
"ornnyHo"). Ha KOJUIOKBHMYM BBIHOCHUTCS 4acThb Marepuaia sk3ameHa. OleHKa 3a KOJJIOKBUYM
YUUTBHIBACTCS IPU BBHICTABICHUH (DUHATIBHOM OLIEHKH 33 DK3aMEH.

5.7 Meroanyeckue yKa3aHus 110 NOATOTOBKE K TECTUPOBAHUIO

VYcneniHoe BBIMOJHEHME TECTOBBIX 33/laHUMl  SIBJIETCS HEOOXOJUMBIM  YCIOBHUEM
ATOTOBOM ITOJIOKHTECITEHOM OLICHKHU CHUCTEMC O6y‘I€HI/I$I. TecToBrIe 3aJaHus IIOATOTOBJICHBI Ha
OCHOBE JICKIIMOHHOI'O MaTepHalia, ydeOHMKOB U Y4eOHBIX MOCOOMH MO TUCHMIUIMHE, H31aHHBIX
3a mocienHue S5 7eT. BpIMoiaHEHHe TECTOBBIX 3aJaHUN TMPEeAOoCTaBIsIET OOydarolUMCs
BO3MOXHOCTh CaMOCTOSATEIbHO KOHTPOJMPOBaTh YpPOBEHb CBOMX 3HAHUH, OOHApyXHUBaTh
HpO6€J’II)I B 3HAHHMAX W INPUHUMATbL MCPBI MO0 UX JIMKBUIAALUU. CDopMa HU3JI0KEHUA TECTOBBIX
3aJaHUi TO3BOJSIET 3aKpenuTh M BOCCTAHOBUTH B HaMsITH HPOWJIEHHBI MaTepuail.
[IpennaraeMble TecTOBbIE 3aJaHHUS OXBATHIBAIOT Y3JIOBBIE BONPOCHI TEOPETUYECKUX U
NPaKTUYECKUX OCHOB MO JucHMIUIMHE. [ hopMupoBaHMs 3aJaHUN MCIIONB30BaHa 3aKphITast
¢dopma. Y o0ydaromerocsi eCTb BO3MOXHOCTh BBIOOpA MPaBHIBHOTO OTBETA MM HECKOJIBKHX
NpPaBWIbHBIX OTBETOB M3 4YHCIA MPEUIOKEHHBIX BapHaHTOB. J[Is1 BBIMOJIHEHHUS TECTOBBIX
3aI[aHI/II>'I 06yqa10nmecs{ AOJIDKHBI U3YUYUTH HGKHHOHHBIﬁ Marcpurall Mo T¢ME, COOTBETCTBYIOIIINC
paszenbl yueOHHUKOB, yUeOHBIX MOCOOUH W JPyruX JUTepaTypHbIX UCTOYHUKOB. KOHTpobHBIE
TECTOBBIC 3a1aHUA BBIIIOJIHAKOTCA O6y‘IaIOHII/IMI/IC$I Ha MPAKTUYCCKUX 3aHATUAX. PGHGTI/IHI/IOHHble
TECTOBBIE 3aJaHUsl cojepkarcs B pabouel ydyeOHOW nporpamme aucuumiuHbel. C HUMH
1€J1eCO00Pa3HO 03HAKOMUTBCS IIPU NOJATOTOBKE K KOHTPOJIbHOMY TECTUPOBAHUIO.

5.8 Metoanuyeckue yKazaHusi 10 BbINOJHEHUIO KOHTPOJIbHON PadoThI

KonTtponbHast pabora odopmisieTrcs B pacliedaTaHHOM WM PYKOIMCHOM BapUaHTE.
Homep Bapuanrta BpIOMpaeTcsd HO HOPSAAKOBOMY HOMEpY chucka oOydaromuxcsi. Pabora ¢
IpYrMM HOMEPOM BapHaHTa HE 3aUUTHIBAIOTCS. PaboTa BBIMONHAETCS aKKypaTHO, B Clydae
PYKOMHUCHOTO 0(hOpMIIEHUS UTEHUE €€ HE JJOJHKHO BBI3BIBATH 3aTPYIHEHUH.

Pabora nomkHa COCTOATH W3 TUTYJBHOTO JIMCTA M OCHOBHOM 4acTu. Jlomyckaercs
BKIIIOUEHUE B pabOTy NPHUIOXKEHUH, COAepkalluX TaONUIbl, PUCYHKH, TOJTy4YeHHbIE Ha
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KoMIbtoTepe. Ha TUTyIBHOM JHCTE 00s3aTeNhbHO YKa3bIBAaeTCSI HAUMEHOBAHHE JUCIUILIMHBI,
®UO olyuatomerocsi, rpymma, Bapuant 3aaanusg, OUO mnpenomasarens. BrimomHeHHas u
odopmiieHHas paboTa 0KHA OBITH TIPEICTABICHA MPETIOaBaTeNIO He Mo3/IHee, yeM 3a 10 qHei
JI0 Hayaja CEeCCHUHU.

B ocHOBHOIT yacTu paboTHl O perieHus Kaaoil 3a7auu JTOJKHBI ObITh MPECTABIICHBI
COOCTBEHHBIC JIaHHBIC: BapUAHT 3aMaHus, (HOPMYIHPOBKA 3aJaHUS, YWCICHHBIC 3HAYCHUS,
COOTBETCTBYIOIIIME CBOEMYy BapuaHTy. Jlanee mOMKHO OBITh TPEACTABICHO pEUICHHE C
pacuudpoBkoi  GOpMysT W TIOCIENOBATEIBHOCTH JeHCTBMA. Bce BhIUMCIEHUS CcHadaia
MPEJICTABISAIOTCS B BUJIE pacdyeTHBIX (hopMmyi, 3aTeM B (HOPMYIbl TOJCTABISIFOTCS YUCICHHBIE
3HAUYEHMS U 3aIIMChIBAETCS OTBET C YKa3aHUEM €IMHUI] U3MEPEHUM.

IIpome:xxyToyHast aTTecTAlUA

Ilo wroram cemecTpoB mpoBoaMTCA dK3aMmeH. lIpu moaroroBke k cradye 3K3aMeHa
PEKOMEHIyEeTCs ITOJIb30BAaThCA MAaTepUaJaMu JICKIHUH, IPAKTUYECKUX 3aHATUH, U MaTEepUaIaMU,
U3yUYEHHBIMH B XOJI€ TEKYILEll caMOCTOSITEIbHOI paboThI.

DK3aMeH IMPOBOJHUTCS B YCTHON MM MUCbMEHHOH (opme.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Ne Ne Buabi yueOHoii padoTsl OO0pa3zoBaTe/bHbIE TEXHOJIOTHHU Bcero
n/m | cemec 4acoB
Tpa
1 2 3 4
1 1 Jlexyus 1.1 BellecTBeHHBIE O0630pHas JIEKIHSI. 2
qucia
2 1 Jexyus 1.2 penen Jlexuusi—uHpOpMAIIHS. 4
MOCJIEI0BATEIbHOCTH Busyanuzanus.
3 1 Jlexyus 1.3 OyHKIUH OHOM Jlexius — unpopmanus. [lpesenranus | 6
[ePEMEHHOM
4 1 Jlexyus 2.1 IlonsTue Jlexuus — ungopmanus. [lpesenrauus | 4
IIPOU3BOJHOM.
[TonsiTne
mddepeHIrpyeMocTi
¢ynkuuu. [Tonstue
middepennunana.
[IpaBuia
mddepeHIrpoBaHUs

CYMMBI, pa3HOCTH,
OPpOU3BCACHUA U HaCTHOI'O

5 1 Jlexyus 2.2 BplunuciaeHue Jlexuus — ungopmanus. [lpesenrauus | 4
IIPOU3BOJHBIX IIOCTOSIHHOM,
CTCIICHHOM,
TPUTOHOMETPUUECKHUX
GbyHKIMA 1
norapupMUUEcKoi
¢bynkuun. Teopema o
MIPOM3BOIHON 00OpaTHON
dbyHKIHH.

6 1 Jlexyus 2.3 TlpousBonnbie u | Jlekuus — uadopmanus. [Ipezentamus | 4
g epeHnnanbl BBICIINX
MOPSAIKOB.
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[Tapamerpudeckoe 3aqaHue
GbyHKINH H ee
muddepeHpoBaHue.

Jexyus 3.1 OCHOBHEIE
TEOPEMBI
mudepeHInanTbHOrO
ucuucieHus. Packpeitue
HEOIPEICTICHHOCTE.
IIpaBuno Jlonurans

Jlexumsi-uHpOpPMALIHSL.

Jlexyusn 3.2 ®opmyna
Teiinopa

Jlexumst — uadopmarus. [Ipezenrammst

Jexyus 3.3 HccnenoBanue
noBeIcHus QYHKIUN U
IIOCTPOCHUE rpa)MKOB

Jlexumst — undopmarnus. [Ipezenramms

10

Jlexyus 4.1 llepBooOpa3Has u
HEONpPEACICHHBIN HHTETpall

Jlexuwmst — undopmarnus. [Ipezenramms

11

Jlexyus 4.2 OCHOBHBIE
CBOMCTBA HEOMPEICIICHHOTO
WHTerpasa

Tabnuia 0CHOBHBIX
WHTETPaJioB

Jlexius — unpopmanus. [lpesenranus

12

Jlexyus 4.3 OCHOBHBIE METOJIBI
WHTETPUPOBAHHS

Jlexuus-uHpopmaus.

13

Jlexyus 4.4 HTerpupoBanue
panrOHANBHBIX .
HppalMOHATBHBIX U
TPaHCICHACHTHBIX (DYHKIUH

[TpobGneMHast TeKIus .

14

Jlexyusa 5.1 OnpeneneHue
OIIPEJEJICHHOr0 HHTErpaia

[TpobGneMHast neKus.

15

Jlexyusi 5.2 OCHOBHBIE
CBOMCTBA ONPEEIICHHOTO
HHTErpana

Jlexums-undopmanus. [Ipezenranusi.

16

Jlexyus 5.3 HexoTopblie
(U3UYECKUE U TEOMETPUIECKHE
MIPUIOKEHUS OTIPECICHHOTO
WHTerpaja

Jlexumsi-uHGOpPMALIHSL. .

17

Jlexyus 5.4 HecoOCTBEHHBIE
HMHTCTPAJIbI

[IpobnemHuas nexmws.

18

Jlexyus 5.5 TlpubnmxeHHoe
BBIUHCJIEHHE ONPEIEIEHHBIX
HWHTErpaJIOB

Jlexus-undopmarnus. [Ipezenrarus.

19

Jlexyus 6.1 Tlpenen u
HENpPEepPBIBHOCTH (DYHKITUI
HECKOJIbKHX MEePEeMEHHBIX

Jlexusi-uHpOpMAITHS.

20

Jlexyus 6.2 YacTHbIC
npousBoanble . [lonsTHe
T hepeHITupyeMOCTH
(byHKIIUH

[TpoGnemuast neKIus.

21

Jexyus 6.3 uddepenunan
GyHKIIH

Jlexus-uadopmarus. [Ipezenrarusi.

22

Jlexyus 6.4 IIpou3BomHas 1Mo
HanpasieHuo. ['pagueHt .

Jlekusi-uHpOpMAIHS.

23

Jlexyusa 6.5 DKCTpeMyMBbl
(YHKLIUH IBYX IEPEMEHHbIX

[IpobneMHas nekmus.

24

Jlexyus 7.1 Tlonstue

Jlekmus-undopmarus. [IpeseHrarusi.
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YHCIIOBOTO Psia

25 Jlexyus 7.2 Psimel ¢ Jlexusi-uHGOpMAaIus.
HEOTPUIATETBHBIMHU YJICHAMH.
3HaKOYepEAYIOMHECS PSIBL.
AOconoTHas U yCIOBHAS
CXOJHMMOCTb PSI0B
26 Jlexyus 7.3 CTeneHHbIE Pbl [TpobneMHuas nexiws.
27 Jlexyus 8.1 Jlexuus-undopmanus. [Ipezenranus.
Tpuronomerpruyeckuii psa u
€ro OCHOBHBIE CBOMCTBA
28 Jlexyus 8.2 P ®ypbe Jlexumsi-uHGOpPMALIHSL.
29 Jlexyua 8.3 CxonuMocTh psiaa [TpobGneMHuas nexmws.
Dypbe
30 Jlexyus 9.1 JIBoiinble [TpoGnemuas nexius.
HHTETPAJIBI
31 Jlexyus 9.2 Hexotopsie [TpobneMHuas nekiws.
T€OMETPUUCCKUC 1 q)I/I3I/I‘IeCKI/IC
MPUIIOKEHUS TBOWHBIX
HWHTErPAJIOB
32 Jlexyus 9.3 KpuBonuHeHHbIE Jlexumsi-undopmanus. [IpeseHrarus.
HMHTCTPAJIbI
33 Jlexyus 9.4 ®opmyna ['puna Jlexumsi-uHpOpMAIIHS.
34 Jlexyus 9.5 Y cnosust [Tpobnemuas nexkuus.
HE3aBUCHMOCTH
KPUBOJIMHENHOTO HHTErpajla OT
YT HHTCITPUPOBAHUA
35 Jlexyus 9.6 VInTerpupoBaHue [TpobGneMHas nekmms.
MOJHBIX U hepeHInaIoB
36 Jlexyusa 9.7 Hexoropsle Jlexums-undopmanus. [Ipezenranusi.
MPUIIOKEHHUS KPUBOJTMHEHHBIX
HMHTErPAJIOB BTOPOTO pojia
37 Jlexyus 9.8 TpoiiHbie Jlexuus-uHpopmanus.
HMHTCTPAJIbI
38 Jlexyus 9.9 IloBepXHOCTHBIC [TpobOneMHast neKus.
HWHTErPAJIbI
39 Jexyus 9.10 ®opmyna [TpobneMHuas nexiws.
OcTporpaJickoro
40 Jlexyus 9.11 ®opmyna Crokca | Jleknusa-undopmarnus. [Ipe3enTarusi.
41 Jlexyus 9.12 CxansipHoe u Jlexuusi-uHpOpPMALIHSL.
BEKTOPHOE MOJISt
42 Jlexyus 9.13 3anava o mortoke | [IpoOrnemMHast JISKIHs.
BEKTOPHOT'O MOJIS.
Juseprennus. Lupkynsauus.
Portop. OnepaTtop "'aMuiibToOHA
43 IIpakmuuyeckoe 3anamue Nel Hcnons30BaHne KOMIIBIOTEPHBIX
BemectBenHbie uncna nporpamMm. Y4eOHO-
HccaeaoBaTeNbCckas pabora
00yYarOIINXCS.
44 Ilpakmuueckoe 3ansamue Ne2 Hcnons30BaHne KOMIIBIOTEPHBIX
Ipenen nporpamm. YueOHo-
O0CIeA0BaTCIbHOCTH HCCIIeToBaTelIbCcKasi paboTa
00yYarOIINXCS.
45 Ipakxmuueckoe 3anamue No3 VYuebHO-Hccnea0BaTeNbCKass — pabora

@DYyHKIUYU OJTHOM IEPEMEHHOMN

oOyuaronuxcs. Pemenue 3amay.
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46 Ipaxmuueckoe 3anamue No4 Y4eOHo-Hccaen0BaTeNbCcKas pabora
[ToHsiTHE IPOU3BOTHOM. oOyuarommuxcsi. Pernenue 3amau.
[TonsTue
g depeHIpyeMOCTH
¢bysakuuu. [Tonsitue
muddepennmana.

[IpaBuia
muddepeHnnpoBaHus
CYMMBI, pa3HOCTH,
MIPOU3BE/ICHHUS] U YaCTHOTO

47 Ipakxmuueckoe 3anamue Ne5 Hcnonb30BaHnEe KOMIBIOTEPHBIX
Berauciienne npousBoJHBIX | mporpamMM. YueGHO-
ITOCTOSIHHOM, CTETICHHOM, HCCIeI0BaTeNbCKast paboTa
TPUTOHOMETPUYECKUX 00y4aroIuxcs.

GbyHKIMHA 1
JorapupMHUECKOM
¢bynkun. Teopema o
MIPOU3BOIHON 0OpaTHOU
dbyHKIMIH.

48 Ipaxmuueckoe 3anamue No6 Y4eOHo-HccaenoBaTeNbCckas — pabora
[IpousBonHble 1 oOyuaromuxcs. Pemenue 3agau..
mddepeHranb BRICIIAX
MOPSAIKOB.

[TapameTpuueckoe 3ajaHue
byHKIIUYU U ee
quddepeHIpoBaHue.

49 IIpaxmuueckoe 3anamue Ne7 Hcnonb30BaHne KOMIBIOTEPHBIX
OcHOBHBIE TEOPEMBI mporpamMm. YueOHo-
nudhepeHIHaIbHOro ccie0BaTenbekas pabora
ncuuciieus . Packpsitre 00yJaromuxcs.
HEOIIPEIEICHHOCTEN.

[IpaBuio Jlonurans

50 Ipaxmuueckoe 3anamue Ne§ Hcnonb30BaHNE KOMIIBIOTEPHBIX

®opmyna Teinopa nporpamMm. YueOHo-
uccleioBaTeNnbCeKas pabora
00yJarOIIMXCsl.

51 IIpakmuueckoe 3anamue Ne9 Y4eOHO-HccIenoBaTeNbCcKass — pabora
HccnenoBanue moBeaeHuUsI oOyuaromuxcs. Penienue 3agay.
(GyHKIUH U TOCTPOEHHE
rpaduKoB

52 IIpaxmuueckoe 3anamue Nel0) | Vlcrionbp30BaHHE KOMITBIOTEPHBIX
IepBooGpasnast 1 nporpamM. Y4eGHo-
HEONPE/ICICHHBII HHTETpal HcceoBaTeNbCcKas pabora

00yYaIOIIUXCS.

53 IIpakmuueckoe 3anamue Nell | Vcrionb30BaHUE KOMITHIOTEPHBIX
OcHOBHEBIE CBOICTBA MPOTPaAMM. VY4yeOHO-
HCONPEICJICHHOI0 NHTErpaa HcceoBaTeNbCcKas pabora
Tabmuma oCHOBHBIX 06y HaIOIIIXCAL.

WHTErPajoB

54 IIpaxmuueckoe 3anamue Nel2 | YueOHO-MCcIeAOBaTeNbCcKass paboTa
OCHOBHBIC METO/IBI oOyuaromuxcs. Pemenue 3agay.
HHTETPUPOBAHUS

55 Ipaxmuueckoe 3anamue Nel3 Hcnonap30BaHne KOMIBIOTEPHBIX
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WNHrerpuposanue
palUOHAIIBHBIX .
HppalOHAIBHBIX U
TPaHCICHICHTHBIX (DYHKIUH

nporpamMm. YueOHo-
HcceaoBaTeNbCcKas pabora
00yJaromuxcs.

56 IIpaxmuueckoe sansmue Nel4 | Vcrionb30BaHHE KOMIBIOTEPHBIX
Omnperenenne ONpeAeNeHHOro | porpamMM. Y4e0HO-

HHTCrpajia uccienoBaTeNnbekas pabora
o0yyJaronmxcs.

57 IIpakmuueckoe 3anamue Nel5 | YueOHO-UccenoBaTeNbCcKas paboTa
OcHOBHBIC CBOWCTBA oOyuyaromuxcs. Pemenue 3aau.
OIPEJIEIEHHOT0 MHTErpalia

58 IIpaxmuueckoe sansamue Nel6 | Vcrionb30BaHHE KOMIIBIOTEPHBIX
Hexoroprie ¢pusnueckue u nporpamm. YueOHO-
[COMCTPUICCKHUC MPUITOKCHUA | yiccniemoBaTeIbCKas paboTa
OIIPEACICHHOI'O MHTETpajia O6y‘IaIOH.[HXCH.

59 IIpaxmuueckoe sanamue Nel7 | Vcrionb30BaHHE KOMIIBIOTEPHBIX
HecoOcTBeHHBIC HHTETPATBI nporpamm. YueGHo-

HccneoBaTeNbCckas pabora
00yYarOIINXCS.

60 Ipaxmuueckoe sanamue Nel8 VYyebHO-Hccnea0BaTeNIbCKass  pabora
HpI/I6JII/I)KeHH06 BBIYUCJICHHUEC 06yqa}0mﬂxc;{_ PemeHHe 3aJ1a4d
OIIPEACICHHBIX MHTCIPAJIOB

61 IIpaxmuueckoe sanamue Nel9 | Vcrionb30BaHHE KOMIIBIOTEPHBIX
Hpe/:[en " HCIIPCPBIBHOCTH oporpamMm. y‘le6HO-

(yHKUIMI HECKOBKHX ccie10BaTeNbekas pabora
TIEPEMEHHBIX 00y YaOLIHXCSL.

62 IIpaxmuueckoe sanamue Ne20 | Vcrionb30BaHHE KOMITBIOTEPHBIX

YacTHbIE TPOU3BOJHEIE . nporpamm. Y4eOHO-
HonsTne JICCIIEIOBATENBCKAS PaboTa
g depeHITupyeMoCTH 00y HaIOIIIXCAL.

GyHKIHH

63 IIpaxmuueckoe 3anamue N2l | YueOHO-UccnenoBaTenbCcKas paboTa
Hubdepentman pynkunn obyuaromuxcs. Pemenue 3anau.

64 IIpaxmuueckoe sansmue Ne22 | Vcrioyib30BaHHE KOMIIBIOTEPHBIX
[pousBozaHas no nporpaMm. YueOHo-
HanpaeIeHUIO. I'paguent . uccieoBaTeNbekas pabora

o0OyyJaronmxcsi.

65 IIpaxmuueckoe sansmue Ne23 | Vcrionb30BaHHE KOMIIBIOTEPHBIX
OKCTpeMyMBI QYHKIIMH ABYX nporpamm. YdeGHo-

NEPEMEHHBIX UccieoBaTeNbekas pabora
00yJarOIIMXCsl.

66 IIpaxmuueckoe 3anamue Ne24 | YueOHO-UccIen0BaTeNbCcKas  paboTa
Howustie yucnosoro psina oOyuaromuxcs. Pemenue 3amau.

67 IIpaxmuueckoe sanamue Ne25 | Vcrionb30BaHHE KOMITBIOTEPHBIX
Psap1 ¢ HEOTpULATENBHBEIMUA HpPOrpamM. V4yeOHO-
WieHaMH. 3HAKOUEPeNyIomMecs | yecnenoBaTebeKas paboTa
psabl. AGCOTIOTHAS U yCIIOBHAS 06y HAIOIIMXCA.
CXO0OUMOCTB psAa0B

68 IIpaxmuueckoe sansmue Ne26 | Vcrioib30BaHHE KOMIIBIOTEPHBIX

CreneHHbIe PAIbI

porpaMMm. YueOHo-
ucclieioBaTenbcKas paborta
00yJarOIIMXCSl.
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69 IIpaxkmuueckoe 3anamue Ne27 | YueOHO-UCcIenOBaTeNbCcKas paboTa
Tpuronomerpudeckuit psi u oOyyvaronuxcs. Permenue 3amad.
ero OCHOBHBIE CBOMCTBA

70 IIpaxmuueckoe sansamue Ne28 | Vcrionb30BaHHE KOMIIBIOTEPHBIX
Psn @ypoe nporpamm. Y4eOHO-

uccaeaoBaTeNbCckas pabora
00yYarOIINXCS.

71 IIpaxmuueckoe sanamue Ne29 | Vcrionb30BaHHE KOMITBIOTEPHBIX
CxomumocTs psina Pypbe nporpamm. YueGHo-

uccneaoBaTeNbckas pabora
00yYarOIINXCS.

72 IIpaxmuueckoe sanamue Ne32 | Vcrionb30BaHHE KOMITBIOTEPHBIX
I[BOfIHI)IC HHTErpaJibl IPOrpamMM. VueOHo-

HcceoBaTeNbCcKas pabora
00YYarOIINXCS.

73 Ipaxmuueckoe 3ansamue Ne33 Y4eOHO-HCCIeIoBaTeIbCKass — paboTa
Hexoropele reomeTpuyeckue 1 | ofyuaromuxcs. Pemenue 3amau.
(l)I/I3I/II'ICCKI/IC MMPUIIOKCHUSA
JBOMHBIX HHTCIPaJIOB

74 IIpakmuueckoe 3anamue Ne34 | Vlcrionb30BaHHE KOMITBIOTEPHBIX
KpuBonuneitnbie HHTETPaIIBI nporpamm. YueGHo-

uccneoBaTeNbckas pabora
00YyYarOIIUXCS .

75 IIpaxmuueckoe sanamue Ne35 | Vcrionb30BaHHE KOMITBIOTEPHBIX

®opmyna I'puna nporpamMm. YueGHo-
HccaeoBaTeNbCcKas pabora
00yYaIOIIUXCS.

76 IIpaxmuueckoe 3anamue Ne36 | YueOHO-UCCTEAOBATENIbCKass — paboTa
VcioBust HE3aBUCUMOCTH oOyuvaronuxcs. Permenue 3anay.
KPHUBOJMHCUHOI'O UHTCIpaJia OT
ITYTH UHTETPUPOBAHHUSI

77 Ipaxmuueckoe sanamue Ne37 | Vlcrionb30BaHHE KOMITBIOTEPHBIX
HHTCI‘pI/IpOBaHI/Ie IIOJIHBIX nporpamm. yqe6H0_
nuddepeniuanos HcciIeIoBaTeNbeKas pabora

00YYarOIINXCS.

78 IIpaxmuueckoe sanamue Ne38 | Vcrionb30BaHIE KOMITBIOTEPHBIX
HGKOTOPI)IC IIPHIIOXKCHUA IPOrpamMM. VueOHo-

KPHBOJIMHEHHBIX HHTEIPanoB HccaeaoBaTeNbCcKas pabora
BTOpOTO poZa 00yYaroLMXCs.

79 IIpaxmuueckoe 3anamue Ne39 | YueOHO-UccenoBaTenbCcKas paboTa
Tpoiitbie HHTErpaIBI oOy4aromuxcs. Perienue 3amau.

80 IIpaxmuueckoe sansmue Ne40 | Vcriosib30BaHHE KOMIIBIOTEPHBIX
IToBepXHOCTHBIE UHTETPAIBI nporpamm. YueGHO-

uccienoBaTenbckas pabora
00yJaOIIUXCS.

81 IIpaxmuueckoe sansmue Ne41 | Vcrionib30BaHHE KOMIBIOTEPHBIX
®opmyna OcTporpajckoro nporpamm. YdeGHO-

uccienoBaTenbckas pabora
o0yyJaronmxcsi.

82 IIpaxkmuueckoe 3anamue Ne42 | YuyeOHO-UCccnenoBaTeNbCcKas paboTa

®opmyna Ctokca

obygaronuxcs. Pemenne 3amaq.
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83 3 lIpaxmuueckoe sanamue Ne43 | cioib30BaHKHE KOMIIBIOTEPHBIX | 2
CkansipHoe ¥ BEKTOPHOE HOJIs POrPaMM. VYyebHo-
HCCIIeIOBATENbCKAS paborta
00yJarOIIMXCSl.
84 3 lIpaxmuueckoe sanamue Ne44 | Mlciojib30BaHKHE KOMIIBIOTEPHBIX | 2
3agaya o0 MOTOKE BEKTOPHOT'O [IPOrpamMM. VYyebHo-
noJsi. JluBeprexius. HUCCIEN0BaTENbCKAS paborta
Hupkymnsus. Porop . 00y HaIOIIIXCAL.
Oneparop 'aMuabTOHA .
7. YUEBHO-METOAMYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHUE

JTUCHUIIINHBI

7.1. IlepeyeHb OCHOBHOM M JONOJHUTEIBHON Yy4eOHOM JINTEPaTypPbl
Cnucok OCHOBHOI JTUTEPATYyPhI

BopoHuHa, E. B. MatemaTudecknin aHanua [ONeKTpoHHbIN pecypc] : y4ebHoe nocobue / E.
B. BopoHuHa. — 3OnekTpoH. TekcToBble AaHHble. — CapaTtoB : Hay4Has kHura, 2012. — 159
c. — 2227-8397. — Pexum goctyna: http://www.iprbookshop.ru/6298.html

l'yHbKO, FO. A. MaTematuyeckuii aHanus : yyebHoe nocobue / 0. A. l'yHbKo. — Bonrorpag :
Bonrorpaacknin MHCTUTYT BusHeca, 2008. — 151 ¢. — ISBN 978-5-9061-7261-7. — TekcT :
aneKkTpoHHbI // LndpoBon obpasoBatenbHbin pecypc IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/11335.html . — Pexum poctyna: ansa  aBToOpU3MP.
nons3oBarenem

MeaHoBa, C. A. Matematuvyeckui aHanm3 : yy4ebHoe nocobue / C. A. VBaHoBa. —
KemepoBo : KeMepoBCKUI TEXHONOMMYECKUN UHCTUTYT NULLEBOW NPOMbILeHHoCcTHn, 2014,

— 127 c¢. — ISBN 978-5-89289-852-2. — TekcT : anekTpoHHbin // Lndposon
obpasoBaTesibHbIN pecypc IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/61290.html . — Pexum pgoctyna: gns  aBTopu3up.
nonb3oBartenem

KambiHuH, J1. . Kypc matematmnyeckoro aHanmsa. Tom 1 / J1. . KambiHMH. — Mockea :

MockoBcKkuin rocygapcTBeHHbIN yHuBepcuTteT nmenn M.B. JlomoHocosa, 2001. — 432 ¢. —
ISBN 5-211-04483-5. — TekcT : aneKkTpoHHbIv // Lindpposon obpasoBaTenbHbin pecypc IPR
SMART : [canT]. — URL: https://www.iprbookshop.ru/13140.html . — Pexum goctyna: ons
aBTOPM3NP. Nornb3oBaTenen

KambiHuH, J1. . Kypc matematmnyeckoro aHanmsa. Tom 2 : yyebHuk / J1. V. KaMblHUH. —
Mocksa : MockoBCKUIN rocygapCTBEHHbIN yYHMBepcUTeT nmenn M.B. JlomoHocoBa, 1995. —
625 c. — ISBN 5-211-02065-0. — TekcT : anekTpoHHbIn // LindpoBorn obpasoBaTenbHbIv
pecypc IPR SMART : [canT]. — URL: https://www.iprbookshop.ru/13141.html — Pexum
JocTyna: ans asTopmsnp. Nonb3oBaTenen

BepeTteHHukoB, B. H. COopHuk 3agady no matematvke. BBegeHne B MaTemaTUYeCKUi
aHanus. [udpdpepeHumnanbHoe wucuyncrnieHne QyHKUMN oaHoW nepemeHHonm / B. H.

BepeTeHHNKOB. — CaHkT-lNeTepbypr : Poccuiickunn rocyapCTBEHHbIN
rmgpomMmeTeoponornyeckni  yHusepcuteT, 2011. — 340 c. — TeKCT : 3MEeKTPOHHbIA //
Linpposon  obpasoBatenvHbin  pecypc IPR SMART : [camt]. —  URL:
https://www.iprbookshop.ru/17964.html . — Pexum poctyna: [gns  aBTopuaup.
nonb3oBarenem

CHuUCOK J0NOJHUTENbHO JUTEPATYPbI
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http://www.iprbookshop.ru/6298.html
https://www.iprbookshop.ru/11335.html
https://www.iprbookshop.ru/61290.html
https://www.iprbookshop.ru/13140.html
https://www.iprbookshop.ru/13141.html
https://www.iprbookshop.ru/17964.html

BepmanT, A.®. Kparkmii kypc Maremarmdyeckoro ananmsa. [Tekcr]: yueOHuk/ bepmant A.0.,
ApamanoBuy WU.I'.- CII6.: JIans, 2005.-736 c.

Bypmuctposa, E.b. Maremarnduecknii ananmm3 u muddepennuanpasie ypaBHeHuH [Tekcer]: yueO.
nocobue s cryn. Beicul. yueO. 3aBenenuit/ E.B. Bypmucrposa, C.I'. JlobanoB.- M.: Akaaemus,
2010.- 368 c.

Wnpun, B.A. OcHoBBI MaTtemaTnueckoro anammsza. B 2-x 4. U.1 [Tekcr]: yueOnux/ Unbnun B.A.,
IMosgusak 2.I'.- M.: DUSMATIINUT, 2005.- 648 c.

Kynpsisues, JI.JI. Kpatkuit kypc marematndeckoro ananusa. T.1. T.2 [Tekcr]: yueOnuk/ Kyapssies
JLA.- M.: DU3MATIIAT, 2005.- 400 c.

MonbkuHa, E. A. COOpHMK 3ajaHuii MO BbICWEN MaTeMaTuke ¢ obpasuamu peLleHun
(maTemaTtmyeckun aHanua) : ydebHo-meTogudeckoe nocobue / E. A. MNonbkuHa, H. C.
CtakyH. — Mocksa : NpomeTten, 2013. — 200 c. — ISBN 978-5-7042-2490-7. — TekcT :
anekTpoHHbI // Undposon obpasosatenbHbin pecypc IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/24022.html . — Pexum pgocTtyna: angd aBTOPU3MP.
none3oBarernen

Cynapes, FO.H. OcHoBBI THHEWHOH anreOphl 1 MaTeMaTHdeckoro aHanmsa [Tekcr]: yueb. mocodue
Juist Beicil. yueO. 3aBenenuit/ FO.H. Cynapes, T.B. [lepmukora, T.B. PagocinaBosa.- M.: Akaaemus,
2009.- 352 c.

Y4yebHo-MeToAnYeckoe nocodbme no gucumnnuHe MatemaTtmka. MatemaTnyeckmn aHanus.
Yactb 1/ coctaButenun A. B. BnacoB. — Mocksa : MOCKOBCKUIA TEXHUYECKUA YHUBEPCUTET
cBa3nM U uHpopmaTtukm, 2016. — 26 c. — TekcT ANEKTPOHHbIM //  Lnudoposon
obpasoBaTesbHbIl pecypc IPR SMART [canT]. — URL:
https://www.iprbookshop.ru/61491.html

@uxrtenronsl, ['M. OcHoBbl Matemarndyeckoro ananmsza. Y.l [Tekcr]: yueOHHK/ DUXTEHrOMbIL,
I''M.- CIIO.: Jlans, 2005.- 448 c.

Ouxtenronei, .M. OcHoBbl Marematndeckoro aHammsa. Y.2 [Tekcr]: yueOHHK/ DPHUXTEHTOIBII,
I"."M.- CII6.: Jlanb, 2005.- 464 c.

7.2. Ilepevyens pecypcoB HH(OPMAIIMOHHO-TEJIEKOMMYHMKANIMOHHOMH ceTu «AHTEpHET)

http://window.edu.ru- Enunoe okHO gocTymna kK 00pa3oBaTelbHBIM pecypcam;
http:// fcior.edu.ru - ®enepansHblii HEHTP HHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB;
http://elibrary.ru - Hay4ynas snektpoHHas 6ubnnoTexa.

7.3. UngopManoHHbIE TEXHOJIOTHH, JULEH3MOHHOE IPOrPAaMMHOe o0ecriedeHue

JIMIeH3nOHHOE IPOrPaMMHOE 00eCIIeYCHHE
Microsoft Azure Dev Tools for Teaching

1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013, 2019

5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u T. 1.

MS Office 2003, 2007, 2010, 2013

AnTuBupyc Dr.Web Desktop Security Suite

Hudporoii oopazoBatenbHbiii pecypc [PRsmart

PexBHU3UTHI TUIICH3MU/ JOTOBOPOB
Wnentudukarop nognucuuka: 1203743421
Cpok neiictBust: 30.06.2022

(IpojIeHre TIOIHCKH )

Crenenns 06 Open Office: 63143487, 63321452,
64026734, 6416302, 64344172, 64394739,
64468661, 64489816, 64537893, 64563149,
64990070, 65615073

Jlunensus Geccpounas

JluueH3uOHHBIH cepTUdHKAT

Ceputiinsiit Ne DVG-VI6F-H8S7-NRBC

Cpoxk neiictust: ¢ 20.10.2022 mo 22.10.2023
Jlunien3nonnsiii gorosop Ne 10423/2311 ot
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http://elibrary.ru
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30.06.2023 1.
Cpok apeictBus: ¢ 01.07.2023 r. no 01.07.2024r.

CBo0o/1HOE TIpOrpaMMHOE 0OecIiedeHue:
WinDjView, Sumatra PDF, 7-Zip

8. MATEPUAJIIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJINHBbI
8.1. TpeGoBanus k ayTuTOPUAM (MOMeEIIEHUAM, MeCTaM) IJIs1 IPOBeAeHUs 3aHATHI
1. YueOnasa aynuropus 1Jisl NPOBeeHNs 3aHATHI JTeKIMOHHOTO TUMAa (ayn 245):

Crieninanu3upoBaHHas MeOEb:

Kadenpa nanonpHas — 1 mT., cTyJ npenoaaBaTeIbCKU MATKHUM — 1 mIT., mapTel — 18 mT.,
CTYJIbsl MSITKUE — 32 MIT., 10CKa MeJioBas — | mT.

Habop neMoHCTpaimoHHOT0 000pYyI0BaHMS M YUEeOHO-HATJISITHBIX TIOCOOMH, 00ECIIeYNBAIOIINX
TEMaTUYECKHE UIUTFOCTPAIUH:

NHurepakTtuBHasg cucteMa — | mir.

Cucremuslii 6110k — 1 1T,

IIpoekrop — 1 it
2. VYyeOHass ayauTopusi [Jisi IPOBeJdeHHMs 3aHATHIl CEMHUHAPCKOI0 THNA, KYPCOBOro

NPOEKTUPOBAHUS  (BBIIOJHEHHS] KYPCOBBIX PpadoT), TIPYNNOBBIX M HHIUBUAYAIbHBIX
KOHCYJbTAIU, TEKYIer0o KOHTPOJIS M MPOMeKYTOUYHOH aTTecTanuu (ayx 236).

Crienmanu3upoBaHHast MeOeb:

Kadenpa nacronpHas — 1 mr., maptsl — 15 mrt., ctynbs — 40 mT., 1o0cka — 2 MIT., CTOJ
NPEenoaBaTeIbCKUI — 2 IIT., MKa( KHIKHBIN C MOJKaMu — | 1mT., mKad AByXaBepHBINA — | mT.,
nab. cton — 1 mr.

TexHuueckue cpencTBa 00ydeHus, CayXKalue Ui IpeocTaBlIeH!s yueOHOH nHpopMaIiu
OOJIBIIION ayTUTOPHUH:

Hacrennslii sxpan — 1 mr.

[Tpoektop — 1 miT.

Hoyt6yk — 1 mit.

3.J1abopaTopus.

He npenycmotpeno

4. IlomeneHue A1 CAMOCTOATEIbHOI padoThI
Otnen o0CTyKUBaHUSI IEYaTHBIMU U3/IaHUSIMHU

CrenmanusupoBanHas Mmebens: Paboune cronbl Ha 1 mecto — 21 mit. Ctynbs — 55 mt. Habop
JIEMOHCTPAIIMOHHOTO 000PYIOBAHHS U yUeOHO-HATIISAHBIX IIOCOOUH, 00ECIICUNBAOIITUX
TEMaTHYECKUE WIIIOCTPALMU: SKPaH HACTEHHBIN — 1 mIT.

[Ipoextop — 1 mt. HoyrOyk — 1 mr.
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WNudopmannonno-oubanorpadpudeckuit oTaes.
Crneunanu3upoBaHHas MeOeb:
Pabouwne cronsr Ha 1 MecTo - 6 T. CTynbs - 6 IT.

KOMHBIOTepHaSI TEXHHUKA C BO3MOXKXHOCTBHIO ITOAKITHOYCHUA K CETU «I/IHTCpHCT» 1 00€eCIIeYeHUEM
JIOCTYTIA B 3JIEKTPOHHYIO HHGOpMarmoHHo-o0pa3oBarenbHyto cpeny @PI'bOY BO «CesKasl'A»:

[lepconanbubiit komnbroTep — 1 mt. Ckanep — 1 wt. MOV — 1 mt. Otaen obcayKuBaHus
MEKTPOHHBIMU U3aaHusAMU Crieruann3upoBaHHasi MeOeb:

Paboune ctonsl Ha 1 mecto — 24 mt. CTynbs — 24 mrT.

Habop neMoHCTpaiimoHHOTO 000pyI0BaHUS M Y4eOHO-HATISIIHBIX TTOCOOMIA, 00eCTIeUNBAIOIINX
TEMaTUYECKHE WILTIOCTPAIUU:

NurepaktuBHas cuctema - 1 mr. Mouutop — 21 mt. CeteBoit TepMuHai - 18 mir.
Ilepconanbublit kKomnbroTep - 3 T. MOY — 2 mir. [Ipunrep — 1 mr.

5. Ilomemenne VI XpaHeHUs U NMPOPHUIAKTHIECKOT0 00CTy;KMBAHUA Y4eOHOT0 000py10BaHNs
Crenmanu3upoBaHHasi MeOellb: CTEIIaXH , IKad , CTYI , KPECIO KOMITBIOTEPHOE , CTOT .
[Ipodunakruueckoe obcayxuBanue: neppoparop Makita HR2811FT .

AKkyMynsTopHas Apenb-mypynosept Murepckon JA-13/18M2 — 1 wt., HabOpBl OTBEPTOK , MBLIECOC
Polar 1400 Br, ke o6xxumubIe , TecTep 61okoB nmutanus ATX 20/24PIN , mynerumetp DT 838 , den
tepmoBo3ayHEIHA nasueHEI AOY UE 8032 , masimeauk 60 BT.

YuebHOoe mocobue (MIepCOHATBHBIN KOMIBIOTEP B KOMIUIEKTE) , TACCATIKH , OOKOPE3HI.

KommyTtatop 8 Port, saermauit DVD npuBon , BHeITHAN *KecTKu auck 1 TO.

8.2. TpeGoBaHusi K 000py10BaHUIO pa0OYNX MECT NpenogaBaTess U 00y4aroIuXcs
1. pabouee mecTo mpenoaaBaTess, OCHAIIEHHOE KOMITBIOTEPOM.
2. paboune MecTa 00y4aroIIUXCsl, OCHAIIIEHHbIE KOMITBIOTEPOM.
8.3. TpeGoBaHus K cnieUAJIU3UPOBAHHOMY 000PY10BAHUIO
Her

9. OCOBEHHOCTH PEAJIM3ALIMY JUCHUILIMHBI 1S UHBAJTUIOB U JIMI] C
OTPAHMYEHHBIMU BO3MOKHOCTSIMM 3/IOPOBbSI
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s oOecriedenust 00pa3oBaHUs WHBAIMIOB M OOYyYarOIIMXCS C OrpaHUYCHHBIMU
BO3MOXHOCTSIMHM 37I0pOBbsl pa3palaTbiBaeTcs (B cllyyae HEOOXOIMMOCTH) aJanTHpPOBAHHAS
oOpa3oBaTenbHasi MPOrpaMMa, UHIUBUAYaJIbHBIH y4eOHBIM IJIaH C Yy4€TOM OCOOEHHOCTEH HuX
NCUXO(U3MYECKOTO  Pa3BUTHUS W COCTOSHUS  3/I0pOBbS, B  YacCTHOCTH TPUMEHSETCS
I/IHJII/IBI/I)IyaJ'II)HBII\/II moaAxoJ K OCBOCHHUIO IUCHUILNIMHBI, WHAWBUAYAJIBHBIC 3adaHUWs: pe(bepaTI)I,
NUCbMEHHBbIE paboOThl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHI WU JAMAIOTH, MHIUBHIyaJbHBIE
KOHCYJIbTallMK, MCIIOJIb30BAaHUC }II/IKTOCI)OHa U JPpYyrux 3alnrcCblBarOnX CpCACTB  IJId
BOCIIPOM3BEICHUS JEKIIMOHHOTO M CEMHUHAPCKOTO MaTepHuaa.

B memix obGecnedeHuss 0OydYaromuxcsi WHBAJIWIOB W JIMI] C OTPAaHUYCHHBIMH
BO3MOXHOCTSIMM ~ 37I0POBbSI  KOMIUIEKTyeTcs (OHJ OCHOBHOM yueOHOM JuTepaTypoH,
QIaTITHPOBAHHOM K OTPAaHWYCHUIO DJICKTPOHHBIX O0pa30BaTEIBHBIX PECYpCOB, JJOCTYH K
KOTOpbIM opranuzoBan B BUIL| Axkanemun. B OuOGnuoreke mnpoBOAATCS HHIUBHIyaJbHbIE
KOHCYJIbTaluW OJId )IaHHOI>'I KaTeropmuu HOJ'II)3OB3TCJ'I€I\/’I, OKa3bIBaCTCAd IMOMOIIb B pErucTpalivuu U
UCTIOJIb30BAaHUM  CETEBBIX M JIOKAJIBHBIX 3JEKTPOHHBIX  00pa30BaTENbHBIX  PECYPCOB,
IPETOCTABIIAIOTCS MECTa B YUTAIILHOM 3aJle.

[Ipunoxenne 1
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®OH/I OHEHOYHbIX CPEACTB

IO JMCIUIIVIMHE _«MatemaTu4yecKkuii aHAJIN3»

1. HACITIOPT ®OHJA OHEHOYHbBIX CPEJACTB 110
JAANCIUIIJIMHE
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MaremMaTuyecKkui aHaIu3

1. Komnerenuuu, popMupyembie B poiecce M3yYeHUs1 U CHUNIMHBI

Nunexc DopMyIMpPOBKAa KOMIIETEHIINN

OIIK-1 CriocoOeH MPUMEHATh 3HaHKHE (QYHIAMEHTAIBHOW MAaTEeMAaTHKH M €CTECTBEHHO -
HAYYHBIX IMCHHMIUIMH TPH PEHICHUH 3a7ad B 00JACTH €CTECTBCHHBIX HAYK H
WHXEHEPHOU IPAKTUKE

2. Oranbl GpopMHUPOBAHUA KOMIIETEHIIUM B MPOLiecce 0CBOEHM S TUCUHUIIIMHBI

OcHoBHBIMU 3TanamMu  (OPMUPOBAHMS YKA3aHHBIX KOMIETCHIIMA TpU H3YyUYECHUH
0o0y4JaroImUMUCS  TUCUUIUIMHBI  SIBISIOTCSA  IIOCJIENOBATEIbHOE HW3YUYEHHE COAEpKATEIbHO
CBSI3aHHBIX MEXIy c000il pa3fenoB (TeM) ydeOHBIX 3aHATUN. M3ydeHHe KaXIoro pasneia
(TeMbI) mpenoaraeT OBjaeHNue 00yJarOIIUMHIC HEOOXOIUMBIMU KOMITIETEHIIMSIMA. Pe3ynbraT
aTTecTallid OOYYaroIIMXCS Ha Pa3jMYHBIX dTanax (OPMUPOBAHUS KOMIIETEHIIUH MOKA3bIBACT
YPOBEHb OCBOCHHSI KOMIICTECHITHI 00yYaIOIHXCsl.

DranHOCTh (POPMUPOBAHUS KOMIIETEHIIUH MPSIMO CBSI3aHA C MECTOM JUCIHILIAHBI B
o0pa30BaTeNbHOI MporpamMme.

Pasjieibl (TeMbI ) IUCHUANJIMHBI dopmupyeMble KOMIIETEHIIHU
(xoabI)
OIIK-1

Pazgen 1. Maremarnyeckuili  a”Haius
(GyHKIMNA OTHON TTEPEMEHHOM

Tema 1.1 BelecTBeHHEIC YnciIa +
Tema 1.2 [Ipenen nociea0BaTEIbHOCTH +
Tewma 1.3. ®yHKUIMNU OTHON TIEPEMEHHON +
Paznen 2. luddepennupoBanne

Tema 2.1 Ilonsarune MPOU3BOTHOM. +
[onsarue nuddepeHmupyeMocT (HyHKIHH.

[Tonsatue muddepennmana.

[IpaBuna muddepeHIpoBaHUsS  CYMMBI,
Pa3HOCTH, IPOM3BEACHUS M YACTHOT'O

Tema 2.2 BbluncieHME  NPOU3BOJHBIX +
MMOCTOSTHHOM, CTEIIEHHOM,
TPUTOHOMETPUUYECKUX byHKIHi u

aorapupmuueckoi ¢ynkuuu. Teopema o
MIPOU3BOTHOM 00paTHOW (HYHKITHH.

Tema 2.3 IlpousBogusie U auddepeHnnans +
BbICIIUX  moOpsAakoB.  [lapamerpuueckoe

3a/laHue byHKIIU u ee

nuddepeHnrpoBaHue.

Paznen 3. [Ipumenenue

G depeHIaTBEHOTO HCYHCIICHUS K

UCCIICIOBAaHUIO (PYHKIUI

Tema 3.1 OCHOBHBIE TEOPEMBI +
audGepeHIHATBHOTO HUCUUCIICHUS
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PackpeiTue Heomnpenenennocren. Ilpasuiio
Jlonuransa

Tema 3.2 ®opmyna Teinopa

Tema 3.3 HccienoBanue  MOBEICHUS
(OYHKIIMIA B TOCTPOSHHE rpauKoB

Pa3nen 4. HeonpeneneHHbli HHTETpa

Tema 4.1. IlepBooOpa3Hast 1 HeonpeaeTeHHBIN
HHTETpas

Tema 4.2 . OcHOBHEIE CBOWCTBaA
HEOIPEIeICHHOTO HHTEeTpaja
Tabmuma OCHOBHBIX UHTETPAJIOB

Tema 4.3. OcCHOBHBIE METOJbI UHTETPUPOBAHUS

Tema 4.4. HaTerpupoBaHue paroOHATBHBIX
HppaluOHATbHBIX u TPaHCIEHACHTHBIX
byHKIMH

Paznen 5. OnpeneneHHbIi HHTETpaT

Tema 5.1. OmpegeneHue ONPEAEICHHOTO
HHTETpaja

Tema 5.2 OcHOBHBIE CBOICTBa OMPEICICHHOTO
WHTETpaja

Tema 5.3 Hexoropeile ¢usndeckne u
reOMEeTPHUYECKHE MPUIOKEHUS ONMpPEAETICHHOTO
HHTETrpana

Tema 5.4 HecobcTBeHHBIE HHTETPAIIBI

Tema 5.5 IlpubnmwkeHHOEe  BBIYHCIICHUE
OTIPE/IETICHHBIX WHTETPAJIOB

Paznen 6. Maremarnveckuii ananus QyHKImi
HECKOJIbKHX MEePEMEHHBIX

Tema 6.1 Ilpenmen n HEPepHIBHOCTh PYHKINH
HECKOJIbKHX TIePEMEHHBIX

Tema 6.2 . YactHble mpousBoausie . I[lonarue
qudepeHpyeMocTd hYHKITUU

Tewma 6.3 luddepennnan GpyHKIIAN

Tema 6.4 IlpousBonHas IO HaNpaBICHHUIO.
I'paguent

Tema 6.5 DKCTpeMyMbl  (PYHKITUH JTBYX
MIEPEMEHHBIX

Paznen 7. Psaapl

Tema 7.1 TloHsATHE YUCIIOBOTO psina

Tema 7.2 Psanpl ¢ HeoTpuuaTeNbHBIMU
qJIEHAMHU. 3HaKOYepEAYIOIIHECS PAIBL.
AOCOJIIOTHAS ¥ YCIIOBHAsI CXOAMMOCTD PSIIOB

Tema 7.3 CreneHHbIe psibl

Paznen 7. Psaast @ypwe

Tema 8.1 TpuroHOMETpUYECKUN PAl U €ro
OCHOBHBIE CBOWCTBA

Tema 8.2 Psag @ypoe

Tema 8.3 Cxomumocts psina Oypre

48




Pazgen 9. HWurerpupoBanue QyHKUUH
HECKOJIbKUX NTEPEMEHHBIX

Tema 9.1 JIBoitHBIE MHTETrpaNIbI

Tema 9.2  Hekoropble reoMeTpuyeckue u
¢duznueckue MIPUAIIOKEHUSA JIBOMHBIX
HUHTETPajioB

Tema 9.3 KpuBonuHEHHBIC HHTETPAIIBI

Tema 9.4 ®opmyna 'puna

Tema 9.5 VYenoBug HE3aBUCUMOCTU
KPUBOJIMHEHHOTO WHTETpasa oT My TH
HMHTErPHPOBAHUS

Tema  9.6. WHTerpupoBaHre  MOJTHBIX
quddepeHinaion
Tema 9.7 Hekotopsle  mpuiioxeHus

KPHUBOJHMHEHHBIX HHTETPAIIOB BTOPOTO poJia

Tema 9.8 Tpoiinbie HHTETPAITBI

Tema 9.9 TloBepXHOCTHBIE HHTETPAIBI

Tema 9.10 ®opmymna OcTporpaackoro

Tema 9. 11. ®opmyna Crokca

Tema 9.12 CkangpHoe U BEKTOPHOE OIS

Tema 9.13 3agaua 0 MOTOKE BEKTOPHOTO IOJISI.
Huseprenuust. LHupkynauus. Porop. Oneparop
l'amunbToHa .
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3. Iloka3aTe/i, KpMTEPHH U CPeCTBA OLCHNBAHUA KOMIIETeHIU, (POPMHUPYEMBIX B IIpouecce U3y4eHUs JMCHMIIIMHBI

OIIK-1. Cnioco0eH NpuMeHATh 3HaHUE (PyHIaAMEHTATbHONH MATEMATHKHU H €CTECTBEHHO - HAYYHBIX JHCIUILINH IIPH PelIeHUH 32124 B
00J1aCTH eCTeCTBEHHBIX HAYK M HH:KEHEPHOM NMPaKTHKe

HnaukaTopbl A0CTHKEHHST CpecrBa OLEHHBAHHS
KOMITETeHIIHI Kputepuu oneHUBaHUS Pe3y.JILTATOB 00y1eHHsT Pe3y/IbTATOB 00yYeHHst
Hey/0BJIeTBOPHTEILHO OBJIETBOPHTEJILHO Xopo1uo OTJIHYHO Tekcymmh TpomesxyTodn
e P e P P KOHTPO.IL asi aTTecTAIUS
OIIK-1.1 Cnocoden He cnoco6en YacTuuHo criocodeH KomnnokBuyM, KOHTPOJIbHbIE
MoCJIe10BaTeJbHO H MOCJIeI0BAaTeJIbHO H MoCJIeI0BaTeILHO H JIOTHYeCKH | /leMOHCTpPHpYeT 3HAHMSI TIpH Crnioco0eH 1Moc/1e10BaTeILHO | BONPOCHI, TECTHPOBAHHE Jr3aMeH
JIOTHYeCKH NPaBHJIbHO JIOTHYeCKH NPaBHIIbLHO NPaBHJIbHO HM3/1araTh OCHOBHbIE |M3JI0JKEHMH OCHOBHBIX Pa3Je/IOB |U JIOTHYeCKH NPaBHILHO
H3J1AaraTh OCHOBHBIE M3J1araTh OCHOBHBIE pa3szienbl BhICIIEH MATEeMATHKH U |BbICIIEH MATEMATHKH U M3J1araTh OCHOBHBIE Pa3/ie/bl
pa3aens! BbICIIeit paszensl BbICIIEi €CTeCTBEHHO — HAYYHBIX €CTeCTBEHHO — HAYYHBIX BBICIIEl MaTeMATHKH U
MaTeMATHKH H eCTeCTBEHHO (MATEMAaTHKH H eCTeCTBEHHO [ JUCHHUILIHH, CHCTEeMATH3HPOBATh |IHCUMILIMH, CHCTEeMATH3HPOBAThL |€CTeCTBEHHO — HAYYHBIX
— HAYYHBIX JUCIHILINH, — HAYYHBIX JUCIHILINH, TeopeTHYECKHIi MaTepHa. TeopeTHYECKHIi MaTepHaJ. AUCHUILINH,
CHCTEMATH3NPOBATH CHCTEMATH3UPOBATH CHCTEMATH3UPOBATH
TeopeTHYeCKHUii MaTepHa/l. |TeopeTHYeCKHH MaTepuaJl. TeopeTHYeCKUii MaTepHaJ.
OIIK-1.2 AprymenTupyer, |He aprymenTupyer, e He3HnaunrebHO ymeeT YMeeT apryMeHTHpOBAaTh, I'otoB u ymeer KoJu10kBUYM, KOHTPO/IbHBIE
ocyliecTBJIsIeT BLIGOD ocyuiecTBJIsieT BbIOOD apryMeHTHPOBATh, OCYLIECTBJISIET |OCyIeCTBIIsIeT BLIOOD apryMeHTHPOBATh, BOIPOCHI, TECTHPOBAHHUE DK3aMel.
TeOpeTHYECKOro TeOpPeTHYECKOro 1 BBIOOP TEOPETHYECKOT0 H TeOpeTHYECKOro H ocymiecTBJIsIeT BBIOOD
NPAKTHYECKOI0 MaTepHaJia |PaKTHYeCKOr0 MaTepHalia (IPaKTHYecKOro MaTepuaia NPaKTHYeCKOIr0 MaTepHaJia TeopeTHYecKoro u
paszzaesioB pasnesioB pazaenoB GpyHIaMeHTATbHOMH pazaenoB GyHIaMeHTATbHOMH NMPaKTHYeCKOro MaTepuaJa
(ynaaMeHTAIbHOI HAYKN |(pyHAaMeHTAIbHON HAYKH |HAYKH NPH BBINOJHEHHH HAYKH TIPU BHINOJTHEHHH pa3aeioB pyHaaMeHTAIbHOM
NIPH BBINOJTHEHHH HAYYHBIX |IPH BHINOTHEHUH HAYYHBIX [HAYYHBIX H NIPAKTHYECKHX HAyYHBIX H PAKTHYECKHX HAayYKH IIPU BbINOJHEHHHU
U NPAKTHYECKHX M NPAKTHYECKUX HCCIeJ0BAHMIA HCCJIeJ0BAHMIA HAYYHBIX H IPAKTHYECKHX
HCCTIeI0BaAHTI Hcceae0BaHu HCCJIeI0BAHMI
OIIK-1.3 Cnocoden He cnoco0eH BbISIBIATH Biageer cnocoGHOCTHIO Ko/L10KkBUYM, KOHTPOJIbHBIE
BBISIBJISITH METObI H METObI M Pa3Iesbl Ciab0 crnocodeH BBIABISITH BBISIBJISTH METOIbI H PA3EIbI Baazneer cBoGoHO BOINPOCHI, TECTUPOBAHHE JK3aMen.
paszeiibl BeIcHIei BBICIICH MATEeMATHKH U METOAbI M pa3/eJibl BbICHIE BbICIIEI MAaTEMATHKH U CIMOCOOHOCTSIMH BBISIBJISATH
MATEMATHKM M ECTECTBEHHO | oy 0rpenno — HAYUHBIX MaTEeMATHKH U eCTeCTBEHHO — €CTECTBEHHO — HAYYHBIX MeTObI H pa3/iesibl BhIceit
— HayHBIX )IPIMCI.[M]'IJIMH B TUCHHUIIJINH B HAY4YHBIX JTUCHHUIIIHH B JTHCIHMILINH B “paKT“qeckoifl MATEeMATHKH U €CTECTBEHHO —
NPaKTHYECKOi peau3anuu .
oCTpoenust NPAKTHYeCKOH peann3anmuu |IPAKTHYECKOU pean3aliu peau3anuu MoCTPOECHHsI Hay4YHBbIX lIHCIj“HJ"lH B
MaTeMaTHYeCKHX Mojeseil  [0CTPOeHHs MOCTPOEHHUsI MATeMATHYeCKHX MaTeMaTHYeCKHX MOJIeJIeii NPAKTHYECKOH pean3aumuu
pa3inyHoi MaTeMaTHYeCKHX Mojesieii |MoJeIeii pasInyHOi Pa3JIMYHON HANPABJIEHHOCTH MOCTPOCHUSI MATEMATHECKUX
HANPABJICHHOCTH pasIH4HOi HANPaBJIEHHOCTH MoJeJiel pa3JuYHoil
HANPaBJIEHHOCTH HanpaBJICHHOCTH
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4. Kommjiekrt KOHTPOJIbHO-0OICHOYHbBIX CPEACTB 10 JUCHUILJITUHE

Bonpocsl Ha 3k3ameHn (1 cemecTp)

0 JUCHUIUINHE MaTeMaTHYecKUil aHaIn3

. MuoxectBa. O003HauyeHus1. Jlorndeckne CUMBOJIIBI
. BemecTBeHHbIe UnClia 1 UX OCHOBHBIE CBOMCTBA
. 'eomeTpuueckoe n300paxKeHNE BELIECTBEHHBIX YUCET
. 'paHy 9MCIIOBBIX MHOXKECTB
. AGCOMIOTHAs BEIMUMHA YUCTIa
. HucnoBble 10cIe10BaTeNbHOCTH U apu(pMeTHIecKre AeHCTBUS Hall HUMU
. Orpanu4eHHbIe ¥ HEOTpaHMUEHHBIE TIOCIEI0BATEILHOCTH
. Beckoneuno 6opire 1 OECKOHEYHO MaJIbIe TTOCIIEA0BATEIHHOCTH.
9. OCHOBHEIE CBOICTBa OECKOHEYHO MAIIbIX TOCIIEI0BATEIHLHOCTEH

10. TTonsiTHE cXOAsMIEHCS TIOCIEI0BATETFHOCTH

11. OcHOBHBIE CBOWCTBA CXOALINXCS TOCIEI0BATEIBHOCTEH

12. IlpenenpHbIi Iepexo B HEPaBEHCTBAX

13. OnpeneneHue v MPU3HAK CXOANMOCTH MOHOTOHHBIX TIOCTIEAOBATEIILHOCTEH
14. Yucmno e

15Teopema 0 BIOKEHHBIX OTpe3Kax

16. Onpenenenne GHyHKITHIA

17. CnocoOsbI 3aianust GyHKIHUN

18. Knaccudukanus GyHKIuHA

19. Ilpenen ¢pyukumii npu x—x0

20. Ipenen dynkmuu mpu x—x0 — u mpu x—x0 +

21. Tpenen GpyHKIUU IPU X—>00, IPU X—>- 00, U TIPH X—>+00

22. TeopeMsl 0 npeaenax QyHKIHH

23. TlepBhIil 3aMeyaTeNbHbINA Mpees

24. Bropoii 3aMedaTeabHbINA peaes

25. beckoneyHo Maible (YyHKIUU

26. beckoreyHo OobIINE (PYHKITHN

27. CpaBHeHHE OECKOHEUHO MaJlbIX H OECKOHEYHO 0ONbIINX (pyHKIHN
28. OnpezneneHre HENPEPHIBHOCTU (PYHKIUH

29. Apudmerndeckre ASUCTBUS Hall HEMPEPHIBHBIMU (yHKITHSIMH

30. HenmpephIBHOCTH paIrliOHAIBHBIX (DYHKITHI

31. HenpepbIBHOCTh TPUTOHOMETPUYECKUX (QYHKIUH

32. HenpepriBHOCTh QyHKIMH f(X) = | X |

33. Kiraccudukamus Touek pa3pbiBa GyHKIIHA

34. Onpenenenue u KiaccupUKaIUs TOUSK pa3pbiBa QyHKINH

35. KycouHo-HenpepbIBHBIE (GYHKIUH

36. Teopema 00 yCTOHYMBOCTH 3HaKa HETIPEPHIBHON (PYHKIIUN

37. llpoxoxaeHue HenpephIBHONW (DYHKIIMH Yepe3 JIF000e IPOMEXYTOTHOE 3HAUCHHE.
38. Teopema 06 OrpaHMYEHHOCTH HENPEPHIBHON (QYHKIIMK HA OTpe3Ke
39. Teopema 0 JOCTHKEHUN (YHKIMEH, HEIPEPHIBHOM HA OTpe3Ke, CBOMX TOUHBIX IpaHen
40. ITousATHE paBHOMEPHOW HETIPEPHIBHOCTH (QYHKITHH
41. Teopema 0 paBHOMEPHOW HEMIPEPHIBHOCTH (DYHKIIUU
42. Tlonarue ci10XXHOW HYHKLIUH
43. lloHaTne oOpaTHOU (HYHKITHH
44. Onpenenenne oOpaTHOM QYHKIIUU
45. TeopeMa 0 HETIPEPBHIBHOCTH 00paTHON QPYyHKIMH
46. OnpeneneHye NPoU3BOIHON
47. I'eoMETpUICCKUI CMBICIT TIPOU3BOTHOM

01N DN bW~
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48. ®u3nuecKkuil CMBICI MTPOU3BOIHOMN

49. [IpaBas u neBasi IPOU3BOJHBIC

50. Ionstre muddepenimpyeMocTi GyHKITHN B JAHHON TOYKE

51. CBA3b MEXIy MOHATHAMH TUPPEPEHINPYEMOCTH B HEMPEPHIBHOCTH

52. Ilonstre auddepeHnmana

53. IlpaBmita qudhepeHITPOBaHS CYMMBI, Pa3HOCTH, IIPOU3BEICHUS U YACTHOTO

54. BrryucneHue Mponu3BOAHBIX MOCTOSIHHOM, CTENEHHON, TPUTOHOMETPUIECKHIX

55 Teopema o mpon3BOAHON 00paTHOH HyHKINN

56. Beruucnenne nNpon3BOAHBIX NTOKa3aTeNbHON QYHKINHU U OOPAaTHBIX TPUTOHOMETPUYECKUX
(yHKIH

57. IlpaBuno guddepeHunpoBanus CIoXKHON QyHKIMN

58. Jlorapudmudeckast nponsBojHas. [IponsBoaHas cTeneHHON QyHKIIUHN ¢ TFOO0BIM
BEIIECTBEHHBIM II0Ka3areneM. Taliauiia Mponu3BOIHBIX IPOCTEHINNX IEMEHTapHBIX (PYyHKINH

59. lNonsiTre norapupMUUECKOl TPOU3BOAHON HYHKIUH

60. IIpousBoaHas cTeneHHON (yHKINH C TIO0BIM BEILIECTBEHHBIM ITOKa3aTeIeM

61. Tabmuia MPOU3BOIHBIX MPOCTEHININX SIIEMEHTAPHBIX (yHKITHHA

62. [TonsTHE TPOU3BOIHOMN N-TO MOPSIIKA

63. ©@opMyIIbl A7 JI-X POU3BOAHBIX HEKOTOPBIX (PYyHKIMH

64. ®opmyna JleitOaMIA 1S n-i1 MPOU3BOHON IPOU3BEIACHUS ABYX (PYHKIIUH.

65. JluddepeHraibl BRICITUX MTOPSAKOB

66. [Napamerpuyeckoe 3ananne GyHKIUH U ee AudhepeHIpoBaHIe

67. PackpeiTHe HeonpenenenHoctel. [Ipasuno Jlonurans

68. ®opmymna Teitnopa

69. HccnenoBanue noBefeHUs] QYHKIMH U TOCTpOeHNE TPadhUKOB

70. UnTepnonsuus GyHKIMN

71. Metoel TprOIMKEHHOTO BEIYUCIIEHUS] KOPHEH ypaBHEHUH

Bonpocsl Ha 3k3ameH (2 cemecTp)

0 JUCHUIUINHE MaTeMaTHYeCcKUil aHaIn3

1. IlepBooOpa3Hast 1 HEOIIPEIEICHHBIH HHTETpall

2. OCHOBHEIE CBOMCTBA HEOIPEACIECHHOTO HHTETpalia

3. Tabnwita OCHOBHBIX HHTETPAIIOB

4. OCHOBHBIE METOJIHI HHTCTPUPOBAHUS

5. IlHTerpupoBaHie paluoHAIBHBIX (YHKINH

6. laTerpupoBanie UppalMOHAIBHBIX U TPAHCUEHACHTHBIX (DYHKINH

7.. OnpeneneHue onpeaeIeHHOTo HHTerpaia

8. YcnoBus CyIIeCTBOBAHMUS ONPEAEICHHOTO HHTErpaia

10. HeoOxoaumoe 1 10CTaTOYHOE yCIOBUE HHTETPUPYEMOCTH

11. UnTerpupyeMocTh HENIPEePBIBHBIX U HEKOTOPBIX Pa3pbIBHBIX (hYHKIUHA
12. OcHOBHBIC CBOHCTBA OMPEIEICHHOTO HHTETpaia

13. Ouenku unTerpanos. @opmysa cpeHero 3Ha4eHus

14. UnTerpan ¢ nepeMeHHbIM BEPXHUM IPEEIOM

15. ®opmya HeroTona—JleliOauIa

16. 3amena rnepeMeHHOM B OMpeIeICHHOM HHTETpalie

17. ®opmMyna HHTErpUPOBaHHMS IO YACTSM B ONPEAEICHHOM HHTETpaje
18. Hexotopsle ¢pusnuecKie U reOMETPHUECKIE MIPUIIOKEHHSI ONPEIeIEHHOTO HHTErpaa
19. HecoGcTBeHHBIE MHTETPAIBI C OECKOHEYHBIMU TpEeAeIaMi HHTETPUPOBAHIS
20. HecoOcTBeHHbBIE HHTETPaANIBI OT HEOTPAHUYEHHBIX (DYHKIUH

21. [IpubnmxeHHOE BBIYMCIICHUE ONIPEAeICHHBIX HHTETPAJIOB

22. IlonsTHe GYHKITNU HECKOJIBKUX TTEPEMEHHBIX

23. l'eomeTpudeckoe n3o0paxkeHrne QyHKIMH ABYX IEPEMEHHBIX

24. llpenen pyHKIMH ABYX NEPEMEHHBIX
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

HenpepbsiBHOCTH GYHKINH ABYX MEPEMEHHBIX
YacTHbIe MPOU3BOIHBIC

[Tonstre muddepeHnupyeMocTr (QYHKITHH
[Tpou3BoAHbIE CIOXKHBIX (HYHKINH
Huddepenman GpyHKIIH

KacarenpHas mI0CKOCTh U HOPMAJh K TOBEPXHOCTH. [ eoMeTprdeckuii cMbIch nuddepeHmnmana

IIpousBoaHas 1o HampaBieHuUIO. ['pagueHt

YacTHble MPpOU3BOAHbIE H AU PepeHIHaNbl BEICIINX MOPSIKOB
®opmymna Teitnopa anst GyHKIMA ABYX ITEPEMEHHBIX
OKeTpeMyMbl QYHKIIUH BYX ITEPEMEHHBIX

MeTto 1 HAMMEHBIINX KBaJPaTOB

[ToHsiTHE YKMCTOBOTO psAga
Psinpl ¢ HEOTpULIATENIBHBIMU WIEHAMU

3HaKOUEPEAYIOMUECS PSIbI
AOCOoITIOTHAS ¥ YCIIOBHASI CXOUMOCTD PSIOB

Crenennble psaabl . OnpeneneHre U o0IIue 3aMeTaHms

. IHTepBan cX0AMMOCTH CTENIEHHOTO psija
42.
43.
44.
45.
46.
47.

CBolicTBa CTENEHHBIX PSAAOB

Paznoxenue QpyHKIMH B CTENICHHBIE PAABI

Psanbl @ypre. TpuroHoMeTpuUECKUil psii M €r0 OCHOBHBIE CBOWCTBA
Cxonumocts pana Oypoe

Psinet @ypre 118 4EeTHBIX U HEUETHBIX (pyHKIUI

Psg @ypoe ¢ nepuoiom

Bomnpocsl Ha 3k3ameH (3 cemecTp)
110 IUCIUIUIMHE MaTeMaTHYecKri aHaInu3
. JIBoliHBIE HHTETPATIBI
1. Ompenenenue u yCIOBHS CYIIECTBOBAHMS JBOWHOTO MHTErpaa

2. 'eomeTpudeckuil CMBICI JBOMHOTO MHTErpaia
3. CBolicTBa IBOITHOTO MHTErpaja

2. CBenenune TBOMHOTO MHTETPpaia K IOBTOPHOMY

98]

1. Ciry4aii mpsiMOYTOJILHOM 00IacTH
2. Cayvaii KprBOJMHEHHON 00acTu
. 3aMeHa NepEeMEHHBIX B IBOMHOM MHTErpasie

1. Boeruncnenne o0bema

2. Berauciaenue mwiomaamn

3. Brruncienwue miomaai MoBepXHOCTH

4. BelunciaeHne Macchl INIACTUHKU

5. Beluncnenue KOopAuHaT IIEHTPa Macc IUIACTUHKHU
6. BeruucieHue MOMEHTa HHEPLIUH TUIACTUHKU

5. KpuBonuHeiiHbIe HHTErpabl

O 0 3 N

10.

1. Onpenenenre KpUBOIMHEIHOTO0 HHTErpajia IEPBOTO PoIa
2. Beruncienrne KpUBOJIMHEHHBIX HHTETPAJIOB MIEPBOTO poia
3. Onpenenenre KPUBOJIMHEHHOTO HHTETpajia BTOPOTO poaa
4. BeruncneHue KpUBOJIMHEUHBIX HHTETPAJIOB BTOPOTO poja

5. CBs13b MEX/1y KPUBOJIMHEHHBIMY HHTEIpajlaMy IIEPBOTO M BTOPOTO poJa

. ®opmyina I'puna

. UaTerpupoBanue nomHbx quddhepeHnnanon

. HekoTopsle npuiio)keHns: KpUBOJIUHEHHBIX HHTETPAIIOB BTOPOrO poJia
1. BeruncieHue wiomazau ¢ noMoinpsto Gopmyiisl ['pruna
2. Pabora cusr

TpoliHble HUHTETpaIbl
1. Onpenenenre TPOWHOTO MHTETPpaIA
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. Hexoropsle reomeTprueckrie U pu3ndecKue MPUIIOKEHHS JBOHHBIX HHTETPAJIOB

. YCI0BUS HE3aBUCUMOCTH KPUBOJIMHEWHOTO UHTETpaa OT IIyTH UHTEIPUPOBAHUS



2. Brluncnenue TpoHHBIX HHTETPaJIOB
3. 3aMeHa NepeMEHHbBIX B TPOITHOM HHTErpajne
4. HexoTopbIe MIPHIIOKEHUS TPOHHBIX HHTETPAJIOB
11. TToBepxXHOCTHBIE UHTETPAJIBI
1. Onpenenenue NOBEpXHOCTHOIO HHTETpalia IIEPBOTo pojia
2. BeruncieHue moBepXHOCTHBIX HHTETPAJIOB MEPBOTO PoOJia
3. OmnpezeneHre MOBEPXHOCTHOIO UHTErpajia BTOPOTO poaa
4. BrluncneHne NOBEpXHOCTHBIX HHTETPAJIOB BTOPOTO poJia
5. CBs13b MEX Iy MOBEPXHOCTHBIMY HHTEIPAJIAMH [IEPBOTO U BTOPOTO poAa
12. ®opmymna OcTporpaackoro
13. ®opmyna Crokca
14. CkansipHO€E U BEKTOPHOE MOJIS
1. CxanspHOE ToJe
2. BextopHoe nose
3. IloTeHIMaNBLHOE TT0JIE
4. 3amada 0 MOTOKE BEKTOPHOTO TOJIS
5. luBepreHuns
6. Hupkymsuus. Porop
7. Onepatop I'amunpToHa

3agaum Ha 3k3ameH (1 cemecTp) no AUCHUILINHE «MaTeMaTHYeCKUIl aHATIU3)

1. [oka3ate, uTo (yKa3aTh N (e)).
3n-2 3

a, =————, .
2n-1 2

2. JlokasaTk, 4TO lim a, —da (yxasartp N (e)).
n®¥

_4n-1

a, =———,
2n+1
3. BLI‘{I/ICJ'H/ITB HpCZ[CJ'I LII/IC.]'IOBOI?I II0CJICI0BATCIIBHOCTHU

lim (3- n)2 +(3+n)2
G (o)

a =2.

4. BpUUCIUTH OpeeT YUCIOBON NOCIEA0BATEIBHOCTH

o )= 2 n)
ne¥ (1- n)4- (1+n)4 .

5. Buramcauth npeacia YHCIIOBOM IoCJICA0BATCIIBHOCTHU

hn1n(Jn2+14an2-1)

n® ¥

6. Bryruuciauth npeaeia YHCIIOBOM IoCJICA0BATCIIBHOCTHU
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nh@n;n(\/n(n- 2)- \/nz- 3)

7. BBIYUCHAUTH MIpEeN YUCIOBOM MOCIIEN0BaTEIbHOCTH

el 2 3 n-16
lim o+ —+—+...+ -

2 2 2 2 =
n®¥anpn n n n g

8. BbluucIuTh Mpeaen YuCcIOBOM MOCIEI0BATEIHHOCTH
_(2n+1)1+(2n+2)
lim :
"y (2n+3)

9. BpIYUCAUTE TIPEE YUCIOBOM MOCIIEN0BATEIbHOCTH

n+l

. a&n+30
lim ~—— -
no¥&2n+1 g
10. BbIuucauTh npesen YucIoBOU MOCae0BaTEIbHOCTH

4

@’ -10

11. BbIYHCIUTH NIpEEN YUCIOBOM MOCIEA0BATEIFHOCTH

Lnt2
. an-10
lim -
n® ¥ 8’1 + 3 %)
12. Tokasath (naiitu d (e)), 9TO:
. 2x7+5x-3
lim =X al =-7.

x® -3 x+3
13. oxasars (maiitu d (e)), 9TO:

o 2x*+5x-3
lim =

x ® -3 x+3

- 7.

14. BeraucauTs npenen QyHKIum

. (x3 - 2x- 1)(x+1)-

s@-1 xt+4x* -5

15. Berancnuts npenen GyHKIUN
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. x°-3x-2
lim ——M—.

x ® -1 X+ x2
16. Borancnuts npenen GpyHKIUHN

. (x2+3x+2)2
lim — 5 :
YO -Ly? +2x7 - x- 2

17. Beraucauts npenes GpyHKUUHN

18. Beruncnuts npenen GpyHKIUHN

. A1+2x-3
lim )
x®4 1’.x_z

19. Beraucnuth npeaen QyHKIun

.oAl-x-3
llm U —
x® -8 2+2/;

20. Beraucauts npenen GyHKIUH

.ooAx-1
Im —.
x® 13,2

21. Beraucauts npenen GyHKIUH

lim Nx+13-240x+1

x®3 x2 - 9
22. Haiitn nuddepenuman dy

y =xarcsin (l/x) + ln‘x +/x° - 1
23. Haiitu muddepeniuan dy

y =tg (Zarccosx/l - 2x° ) x>0.

24, Bpr4uCIUTh MPUOIMKEHHO C TOMOIIIbi0 uddepenimana.

, x>0.
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y =3x, x=7,76.

25. HaiiTi npon3BogHYyIO.

2(3)63 +4x% - x- 2)

Y= 151+ x

26. Haiitu npousBoaHyto.
2 2
(2x - 1)\/1 + X
Y= .
3x°
27. Haiitu npou3BOAHYIO.
4 2
x -8

y_zixz- 4)

28. Haiita mpou3BogHYIO.

C2xP-x-1

32 +4x

29. Haiitu npou3BOgHYIO.

X+xi-2

Yy =
Ji-x°

30. Haiitu npou3BOAHYIO.

(x2 - Z)W
24x° '

31. Haiitu npou3BOAHYIO.

y:

1+x°

N

32. Haiitu mpou3BOAHYIO.

VX - 1(3x+2)
4x* .

33. Haiitu npou3BoAHYIO.

y:
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Y= 3
3x
34. Haiiti TpOU3BOIHYIO.

_x*+8x - 128

y
V8- X’

35. Haiit mpoU3BOIHYIO.

X 1 sin’ 3x
y =sin+/3 + —.
3 cosbx
36. Haiitu mpon3BOIHYIO.
1 cos?3x
y =cosln2- —.
3 sinb6x
37. Haiitu npou3BOAHYIO.
tolo L) sin® 4x
y=glg-—r——"——.
3 4 cos8x

38. Haiitu mpou3BOAHYIO.

’ :ctgif i lco-s2 4x.
8 simn8x

39. Haiitu npou3BOAHYIO.

cossin 5 Xin’ 2x

Y= 2cosdx

40. HaiitTu npou3BOAHYIO.

sin cos3 Xos” 2x

r = 4sindx

41. HaiiTi npon3BOJHYyIO.
cosln7 >in’ 7x
Yy = .
7cosl4x

42. HaiiTu Npou3BOJIHYIO.

tgx- ctgx

V2

43. HaiiTi npon3BOJHYIO.
Vx -2

J5x

y =arctg

y =arcsin
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44. HaiiTi npon3BOJHYIO.

(1/2 )ln (arctgx)

y = (arctgx)

45. Haiitu mpon3BoaHytO.

y= (sin Jx )n(smﬁ).

46. Haitta mpou3BOAHYIO.

2

1 X .2
Y=o (xz +8)\/x2 - 4 +Earcsm—, x>0.

X

47. HaiiTu npon3BOJHYIO.
_ AxHl 4x +1
16x* +8x+3 2 '

48. HaiiTi npon3BOgHYIO.

y _Xarcsinx +lnm.
JI- X

3amaum Ha 3Kk3aMeH (2 cemecTp) no AucHMILIUHe «MaTeMaTnyecKui
AHAJIN3»

Y

1. Haiitn HeonpeeneHHbIe MHTETpabl. Pe3ynbTaTel IpoBepuTh TH(GEPCHIHPOBAHUEM.

cos xdx . dx N 2
l.2) ¢ 6 In(x” +1)dx
a)om )Om 8) OvIn( )
. (x- Tdx
T) >
x“+4x+13
. sin2xdx . (x-8)dx

2. a) 6) B) O)¢sin3xdx
1 +cos2x 01/4- 2x - x2 ¢

2x7- 3x+1
MO —————dx

3
x +1

2. B a), 06) nons3ysicek Gpopmysnoi HetoToHa — JIeliOHMIIa BEIUMCIIUTD ONPEAEICHHbIH HHTETpall
b
Qf (x) dx;
a
B) Hatitnt mtomanp Gurypsl orpaHndaeHHON JTHHASIME. CIeIaTh YepTexK.

1 d 16

x \

La) ——: 6) (256~ x% dx; B) y=x’; y =6- x; y =0.

0 x* +4x+5 0

p 1
2.a) Qxcosxdx; 6) Cycz\/l- x*dx; B) y> =9x; y=x+2.

0 0
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b
3. Beruncnutk npubIMKeHHOE 3HaAUE€HUE OINPeIeIICHHOTO HHTerpasa (‘)f (x) dx ¢ momousio Gopmybl

a
CI/IMHCOHa, p336I/IB OTPC30K HHTCTPUPOBAHUA Ha 10 4acreii. Bce BoumcieHus npou3BOAUTL C
OKPYTJICHHUEM 10 TPETHETO ACCATUIHOTO 3HAKA.

6

O\ /x% +16 dx

-4

4. BpIUHCIUTHL HECOOCTBEHHBIN HUHTCTpall UJIn J0Ka3aThb €T0 paCXOAUMOCThb
+¥ +¥ 0
. dx . dx . dx
0> 20,3 307, .2
X" +x o xIn” x yl+x+x

5. Haiitu cymmy psaa.
é¥ 6

2 .
o 9n” +12n-5

[ ]
6. VccnemnoBath Ha CXOUMOCTD PSI.

s n+l

¥
1. . 2.9 —24-
na:zzn(n'lj! na:1 2"

7. WccnenoBaTrh Ha CXOJMMOCTD PA/I.

2 2
S 1laen 8 5 1% 16
1. — - . 2. +— -
3¢ +15 Ave s

8. UccnenoBath Ha CXOUMOCTB PSI.

1-é¥ (_ l)n+1 2n+1 , é¥ (_ 1>n+1% n o

] nin+1i' ’nzl 82n+1g+'

9. Haiitu o0nacth cX0AUMOCTH (DYHKIIMOHAIBHOTO Psijia.

n
s (1)
d i
3\ X+n
10. Haiit 9acTHBIEC IPOMU3BOIHEIEC TIEPBOTO U BTOPOTO TOPSIIKA (DYHKITHIA.

l.ayz =x"; 6) z =y*+/Inx

11. BbIaucauTs Npu6ImKEHHO ¢ MOMOMIBIO moaHoro auddepenimana ¢ Tounoctsio 1o 0,01.

(1,03)%./0,98

12. Haiftu rpagueHT QyHKINNA Z = f (x, y) B Touke M (x, y)

1.z =xy-2x> +4y-5, M(2;3) 2. z =arctg(y/x), M(L;])
13. Uccnenosats dynkumo z = f (X, ) Ha sKkcTpeMyM.
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1.z=6y-3y?-2x*-8x-6 2.z =x> +8y° - 6xp +1

3amaum Ha 3Kk3ameH (3 cemecTp) mo AUcCHUILINHE «MaTeMaTHYeCcKuil
aHaJIu3»

1. Boruuennts (yx - y)ds, rae K — orpesok npsmoit ot A(0;0) no B(4;3).

K
2. Haiitu KOOpIMHATHI IICHTPA TSHKECTH JIYTH MUKIOU Bl X=t-sin t, y=1-cost (0 £ 7 £p)

3. Ilpumenss ¢popmyny I'puna, BBIYHCIUTD

I =gp(x* +y*)dx +(x + y)*dy
C

eciiu C — xoHTYp TpeyronbHuka ¢ BepmuHamu L(1;1), M(2;2), N(1;3), npoOeraemslii npoTus
X0Jla YaCOBOM CTPENIKH.

4. Bpruucnuts uHTerpan [/ =6®2 y’zdxdy 1o BepxHell CTOpPOHE BepXHeH MNOJOBUHBI
S
chepnl x+y>+z’=R2,

5. Tlpumenss dopmyny Crokca, HaiiTm [ ze‘)rzy3dx+dy+zdz, ecmi C — OKpY»KHOCTb

X2+y2:ZZ,Z:0.

6. HaiitTu moTok pammyca — BekTopa ¥ =Xi+ ) j+Zk dyepes 3aMKHYTYIO HMOBEPXHOCTb
z=1-x*+y,z2=0,(0£z£1).

7. HaiTu UupKyJIALUI0 BEKTOPHOIO MOJIS
F =(x+3y +2z);' +(2x+z);' +(x- y)l;

1o KOHTYpy Tpeyroiabauka MNP, rae M(2;0;0), N(0;3;0), P(0;0;1).

6 2x

8. Bbrumcmnts (ylx oldy
X
4 X

2

9. Brrumcnurh (‘)é;dxdy ; St xE£2, yEx,yx3 1.
S

10. ITepexoas K NONSPHBIM ~ KOOPJMHATAM  BBIYUCIUTE  ()§ R® - x> - yidxdy; S:
S

y> +x> £Rx
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2
X

11. BeruuciauTh TUIOMAAb TUIOCKOW (DUTYpBI, OTPaHUYEHHON JIMHUSMH y=7, y=x+3, 2
x+y=6.
12. Beryucinuth 00BbEM Tela, OTPaHUYEHHOTO TOBEPXHOCTAMU z=XY, X+y=1, z=()

13. BEMMCIONTG MUIOIAAb TOM YacTU IIOBEPXHOCTH Zz=X, KOTOpas 3aKII4YeHa BHYTPH
uuIMHIpa x°+z°=] | pacrosoxKeHa B IEPBOil OKTAHTE.

14. HaifTu KOOpAMHATHI IEHTPA THKECTH OJHOPOAHON (UTYpBI, OrpaHHYEHHON JIHHUSIMHU
2y y—x2
Yy =X, y=X°

15. Haiitu MoMeHT uHep1uu I, 0THOpOJHOM MIIOCKOH (QUTypBI, OTpaHUYEHHON JIMHUAMU  (X-
a)’+(y-a)*=a’, x=0,y=0 (0£ x£ a)

1 1-y 1-x-y
16. Boranciute  (yly Qdx (31 + x)dz.

0 0 0

17. C nomomnibto TPOMHOTO MHTETpasla BBIYUCIUTh MACCy Te€la C NEPEMEHHOM IIOTHOCTBHIO
m=m(x, y, z), OTPAaHUYEHHOT'0 YKa3aHHBIMHU MOBEPXHOCTAMU. O0JIaCTh HHTETPUPOBAHUS

u JTAaHHOE TEJI0 n300pa3uTh Ha yepTexax
M=2+x)y;x =0,z =0,y =0,x+y =2,y =42~ z.

18. HaiiTu MOMEHT MHEpLUUU OTHOCUTENBHO OcH Oz OAHOPOJHOTO TEla, OrPAaHMYEHHOTO
wiockocTaMu y=4, z=0, z=1 u numHIpoM y=x>.

19. Ilonb3ysce bopmyoi I'puna BBIYUCIIUTD KPUBOJIUHENHBIN UHTETpal

& y? +3x%)dx + (2xy - y*)dy, rae L — npoGeraemplii B IONOKUTEILHOM HAMpaBIeHHH
L

(POTUB ABYDKEHHSI YaCOBOW CTPETIKH) KOHTYP TPEYTOJIbHUKA C BEPIIMHAMH B TOYKaX
A(1;1), B(2;2), C(1;3). IlpoBepuTh HaWIEHHBI pe3yabTaT, BBIYUCISAS HWHTErpall
HEMOCPEeACTBEHHO.

1 y?
20. Berunenuts  Cyly O x + 2 y)dx

-1 0

21. Berumcianuts (‘)@2 +y)dxdy ; S: y* £x,y°% x7.
N

22, Ilepexogss K TNOJNSAPHBIM ~ KOOpAMHATaM  BBIYHCIIMTH o@ycig z dxdy; S:
X
S

2

Y +x*3Lx +y° £9,p°

X

NE)

23. BbUMCINTG  MUIOMAAL TUIOCKOH (DUIYpBI, OrpaHMYEHHOHW JMHUAMH p° +x° =1,

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

VEx3
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CEBEPO-KABKA3CKASA TT'OCYJAPCTBEHHAS AKAJEMUSA

Kadenpa Marematukn

20 -20__ yuqeOHbIii rog

IK3aMeHaANOHHBIN Omjter Ne 1

10 TUCHUIINHe MaTeMaTHYecKUl aHain3

s o0yqarommxes 1 kypca nHanpaienns noaroropku 01.03.04 Ilpukinagnas maTteMaTuka

1. MuoxectBa. O603HaueHus. JIornueckme CUMBOJIBI.
2. Tlonsatme cxomsimencs: mociae0BaTEIbHOCTH HAa IPUMEDPE.
3. Bprauciaurs :

3aB. kadeapoit Koukapos AM.
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SAJAHUA JJIA PACHETHO-TPA®OHUYECKHUX PABOT (1 cemecTp)

no JucHunanHe MaTeMaTu4yecKuii aHaan3

s odyyaromuxcs 1 kypca nanpasyenusi noarorosku 01.03.04 IlpukiagHas MaTeMaTuKa

Ipeneanr:
3apaua 1. JlokaszaTsk, 4TO £1®1’I¥I a, =da (yxasarp N (e )).
3n-2 3 4n-1
Ll.a, = = 12.a, = =
" 2n-1 2 "o 2n+1
_Tn+4 7 _2n-5 2
13.a, = a =—. 4. a, = =—
n+1 2 3n+1 3
2
s g :7n-1, — e a 4n2+1 a:f
n+l 3n” +2
1.7. 4 :9- 7’13 ) a:'l- 1.8. a :47’1- 3 =
o1+ 2n’ 2 " 2n+l’
1- 2n° 1
1.9. 4, :2_'_4’;2, a == 5 1.10. a, =- nsfl’ a =-5.
3apaua 2. BEr4uciuTe mpenesnsl YUCIOBBIX MTOCIEIOBATEIHFHOCTEH.
2 2 4 4
2.1. lim (3-n>2+(3+n)2. 22. Iim (3-n)4 (2-’14
n®¥(3_n)_(3+n) "®¥(1-n -(l+n
23. lim (3-n)4-(2-n>4- 24. lim (1-n)4-(1+n)4.
Loy (1-n)3-(1+n)3 n®¥<1+n)3_(1_n)3
25 lim (6-n)22- <6+n)22. ve lim (n+1)z-(n+1)z
”®¥(6+n) -(l-n) ”®¥(n-1) (n+1>
27. lim (1+2n)3 8 2.8. lim 3- 4n)
”®¥(l+2nf+4nf "®¥(n 3f <n+3f
29. Iim <3- n)3
”®¥<n+1)2- (n+1)3'

| (n+1)2+<n-1)2-<n+2)3.
no¥ (4-}1)3

3apaya 3. BeI4uciuTh npeaensl YUCIOBBIX MOCIET0BATEIFHOCTEH.
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31, limn(\/n2 +1+n’ - 1) 32 limn(\/n(n- 2)- Jn® - 3)

n ® ¥ n® ¥
33. lim (n- In’ -5 )1\/; 34. lim € (n2 +1)(n2 - 4)- Jnt - 9U
n® ¥ n®¥§ Q
Jn’ - 8- nqlninz +5 ,
3.5. lim . 36 lim (\/n2 -3n+2 - n)
nw®¥ \/; n® ¥
. 34 3 - @ _ 2 _ u
3.7.nh®ni (n+\/4 n ) 3.8. nlgrié1/nin+2i \n 2n+30.

3.9. nli@ngég (n +2)(n+1)- \/(n - 1)(n+3)g.
3.10. nli@n}é n’ (Jnin“ -1 i- NI 8)

330. lim \/n(n+1)(n+2)(\/n3 - 3- - 2)

n® ¥

3anaua 4. BEr9ucinTh mpeaessl YUCIOBRIX MTOCIEIOBATEIHHOCTEH.

el 2 3 n-16 _ (2n+1) (20 +2)!

a1 lim g+ —+—+..+— 42. lim
n®¥&pc p° opn n g n® ¥ (2n+3)!

, éL+3+5+742u+(2n'1) 2n+1U
43. lim g - O
ne¥a n+l 2 0

co2mh g3 . 14243+ +n
44, llm 45 lim )

ney 2" 43" e Jont +1

, 1+3+5+”A{2n-n
46. lim )
n®¥ 1 +2+3+.+n

_El+3+5+7+..+(2n-1) U
47. lim & - Ny

48. lim 1+4+7+...+(3n- 2) 49. lim (n+4)!— (n+2)!.

ne® ¥ J;F:;:I ' ne ¥ @+3ﬁ

o (31 1) (3n+1)
FE T G )
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3anaua 5. Beraucnute mpenensl YUCIOBBIX MOCEI0BATEIHHOCTEH.

. am+1d
5.1. llm

n®¥8m5

2

e
an -10

53. lim

55 lim

P /2
. @ -3n+60
5.7. llm — =
n®¥&nT +5n+1 g

3n+2
. abn-"7 on+
59. lim

n®¥86n+4g+

3anxaua 6. Jokasars (Haittn d (e )), YTO:

o 2x2+5x-3
6.1. lim =
x® -3 x+3

o 3x*+5x-2
6.3. Iim =-7.
x ® -2 x+2

- 7.

65 llm —— =-5

6.7. lim =-

6.9. lim =-

3agaua 7. Beraucnuts npeaenst QyHKIUHA.

_ (x3- 2x- 1)(x+1)
7.1. lim 7 > :
x®-1 x"+4x" -5

. ()c2+3x+2)2
73. lim — 5 :
YO -Lyx? +2x7 - x- 2

57

n+l

. a&n+30
52. llm -
no ¥ &2 +1 g

54. lim -
n®¥8n+3g

- n+l

aB3n’ - 6n+7 0
5.6. llmg 2 -
"®¥e3n +20n'1®

. am- 10(‘53'1+1
5.8. lim -
n®¥8 n+1 g
b 2n+5
. Bn"+4n-10
5.10. llm

S ¥ &3t +2n+7

6.2 limsx _4x_1—6
x ® 1 x-l

o lim4x -14x+6:10
x® 3 x-3
. 6xt-x-1

6.6. lim =
x® 12 y- 1/2

6.8 lim3x -5x-2:7
x® 2 x-z
2

6.10. lim /x +8)H-l=-6
X ® -1 x+1
. x =-3x-2

72. Iim

@xz-x-lf

342xr-x-2

7.4. llm
x ® lx



_ <x2+2x- 3)Z
75 lim —— > :
*®-3 x° +4x" +3x

(1+x) - 1+3x)

7.7. im :
x® 0 X+ Xx
. ox -3x-2
7.9. lim

3anayva 8. Beruucnuts npenessl QyHKIHA.

. A 1+2x-3
8.1 Ilm )
x® 4 \/;_2

i x-1
8.3 xlénlm.

. Ax-6+2
85 llm ———.

x® -2 x3+8

NI9+2x -5

. (x3-2x- 1)2
7.6. lim ; i
x® -1 xT+2x+1

L ox2-2x+1
7.8. hmz—.
x®12x° - x-1
3 2
. X +5x +7x+3
7.10. Iim 3 5 )
*®-1x” +4x" +5x+2

.o Al-x-3
82. llm ———8M—.

oA x+H13-240x+1
84 lim )

x® 3 x2-9

o x-2
8.6 lim )

JI-2x+x% - (1+X)
- .

8.7 lim 8.8 lim
A® 8 {/} -9 A ® 0
. U8+3x+x7 -2 . 27+x-327-x
8.9 lim > : 8.10 lim :
x®0 X+Xx x®0 x+23/x4
JAuddepenunpoBanue:
3anaua 1. Haiitn nuddepenmman dy
1Ly =xarcsin<1/x>+1nx+\/x2- 1, x>0.

12. y =tg (Zarccosx/l- 2x° ) x>0.
13. y =1+ 2x - ln‘x+\/1+2x‘.

14,y =x*arctgx* - 1- Vx7 - 1.

1.5. y =arccos (1/\/1 +2x° ) x> 0.
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x+\/x2 +3|- \/x2 + 3.

1.6. y =xIn

1.7. y =arctg (sh x) + (sh X )lnch X.

1.8. y =arccos ((x2 - 1)/ (xz\/g))
19. y =In (cos2 x++/1+cos’ x )

1.10. y =In (x+\/l +x° )- J1+x arctg x.

3agaya 2. Berauciauth npuOIMKEHHO ¢ ToMoIIbio nuddepennuana.

2.1,y :i/;, x =7,76. 22,y =xx’ +7x, x=1,012.
23,y :(x +45- x° ) 2, x=0,98. 24,y =x, x=27,54.
25. y =arcsinx, x =0,08. 26,y =xx> +2x+5, x=0,97.
27. Y :i/;, x =26,46. 28. y =\Jx* +x+3, x=1,97.
20,y =x", x=1,021. 210,y =x, x=1,21.

3anaua 3. Haiitu mpon3BOIHYIO.

_2(3x3+4x2-x- 2) _(2x2-1)\/1+x2
3.y = S iex . 32.y = 0 .

x* - 8x? 2x* - x-1

3.3. = . 3.4. . —————
4 2(x- 4) SRR PP
<1+X8>\/1+X8 x2
12x% | 21-3x*

(- o] eshrE

120x°

35. )y =

3.7y =
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4 +3x°

39. y = .
X3 (2 +x° )2

3anava 4. Haiitu nponsBoany1o.

. 1 sin”3x
4.1.y =sin+/3 +— :
3 cosbx
43. y =tgl l+lsin24x
- gg3 4 cos8x
cossin5 »%in* 2x
45y =
2cosdx
cosln7 >in* 7x
47.y = )
7cosldx
1 cos’8x
48. Yy =cos|ctg2 |- — )
y =cos(ctg2) 16 sin16x
1 sin” 6x
49. y =ctgl(cos2 |+ — )
4 g( ) 6 cosl2x
1 cos’10x
4.10. y =3/ctg2 - )
Y N 0 sin 20
3anaua 5. Haiiti mpon3BoIHYO.
5.y :arctgw.

J2

53. ) :2x- 1\/2+x- x’ +§arcsin 2x3- 1.

4
1+x° -1
54. y =arctg .
X

x*- 4
5.5. ) =arccos

x*+16

1, x-1 1

57. y =—In——- —arctgx.

4 x+1

60

\ (1+x3/4)2.

3.10. y = T
1 2
42.y =cosln2 - EC(.)S 63x'
sin 6x
| 24
44.y =ctgi/7- —CO,S x.
8 sin&x

sincos3 Xo0s” 2x

46y =
Y 4sin4x

5.2. y =arcsin

56.) —\/garctgh_ !
6. 3 \/a



58. Y Z%(x- 4)\/8x- x*-7- 9arccos‘/%l.
(1 +x)arctg\/; |

59. y = = + dx

5.10. :%3arccosx- 2+ 1- x°.

3anaua 6. Haiitu npouseomyo.

6.1. ) :(arctgx)(l/ 2)ln(amgx). 6.2. Y :(sin\/; )n(swg).
63. Yy = (smx) : 6.4. Y Z(arcsinx)ex.
5. =(inx)" ——

67.y = (ctg3x) : 6.8. =x"

69. Y =(t ) 6.10. y =<0035x)ex.

3agaya 7. Haiitu npousBoaHys!o.

1/, > x’ .2
71y =—|\x" +8 Wx° - 4 +—arcsin—, x>0.
d 24< ) 16

X
4dx +1 N 1 arct 4x +1
16x* +8x+3 /2 . 2

73.y =2x- In (1 ++/1- " )— e " arcsin (ez" )
74y =\9x% - 12x +Sarctg (3x- 2)- In (3x- 2++/9x7 - 12x +5 )

1++4/2x- x°

72,y =

75. Y -2 2x- x" +In

x-1 x-1

76. Y =£arcsin§+i<x2 +18)\/x2 -9, x>0.
81 x 81

17.y = 1 arctg3x 1 l 3x- 1
2 23 3% 2x+ 1
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78.y =3x- In (1+\/1- e )— e " arcsin (63" )

79,y =In (4x- 1+/16x° - 8x+2)— V16x7 - 8x + 2 arctg (4x- 1),

s v 2
7.10.y:ln1+2 Al 4 V- x- x7.

2x +1 2x +1

3agaua 8. Haiitu npousBoaHyto.

8.1. y :m+ln\/l- x>,
V- x

1- 4x°
82. ¥y =4In al - il

1+4/1- 4x° ¥
83. )y =X (Zx2 +5)\/x2 +1+3In (x+\/x2 +1)

2
: x°+2
8.4. y =x° arcsinx + V1- x7.

3
8.5. y =3arcsin . +2\/4x2 +2x-2, 4x+1>0.
8.6. y =\ 1+ x” arctg x - ln(x+m)
2

8.7. y =2arcsin +\/9x2 +24x+12, 3x+4>0.

3x+4

8.8.y=x(2x2+1)\/x2+ - ln(x+\/x2+1)
/ 2
8.9.y=1n(x+\/x2+1)- L+x :

X

8.10. =\/1- 3x- 2x° +iarcsin drt

2020 17

I'papuxn

3apauya 1. [IpoBectu nmonHoe uccneqoBaHue GYHKUUI U IOCTPOUTH UX TPapHKH.

1.1.y:(x3+4)/x2. 1.2.y:(x2-x+1)/(x-1).
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13,y 22/(x2 +2x). 14,y =4x2/(3 +x° )
1.5.y =12x/(9+x2 ) 1.6. Y =(x2 - 3x+3)/(x- 1).
1.7.y:(4-x3)/x2. 1.8.y:(x2-4x+1)/(x-4).

19. y :(2x3 +1)/x2. 1.10. y Z(x- l)z/xz.

3apaua 2. [IpoBectu momHOe HccneaoBaHUE GYHKIUHA U IIOCTPOUTH UX TPaUKH.

ez(x+1)

2.1,y =(2x +3)e'2<x+1). 22. Y :m.
X

23. ¥y =3In * 24.y :(3- x)ex ?
¥ -
e2-x
25y = : 26.y =In +1
2-x x+
ez(x-l)
27,y =(x-2)e"". 28y = :
Y ) o1
20,y =3- 3In——. 2.10. y =- (2x+1)ez<x+l).
x+4

SAJAHUA JJIA PACHETHO-I'PA®UYECKHUX PABOT (2 cemectp)

HNuTerpupoBanue:
3aganue 1. Haiitu HEOIIPECIICHHbIE HMHTETpabl. Pesynbratrel IIPOBEPUTH
muddepeHIupOBaHUEM.
.cos xdx . dx s 2 . (x-T)dx
la) y—— ) 05— B) O In(x” +1)dx r)
Vsin® x X +8 Oen ) x? +4x+13
2 a)¢ sin 2x dx 5 ¢ (x- 8)dx ) &ysin3d
.a ( )— B
1+ cos2x 01/4- 2x - x2 4
L 2x7 - 3x+1
DO, W
x +1
3.a) (‘)ﬂ 6) ¢ (2x- 1dx ) Orarcsin x dx
.a - O——— =B
4+e” Vx? - 4x+1
) (3x- 7)dx
r

x> +4x> +4x+16
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. cosSxdx 6 ¢ (x- 2)dx

49 O < Y x+2)e " dx
V0 asnsy OO0 s DoY)

. dx
g O 42142
5.a) (‘))i2i 6 O ESX+3)dx B) ‘Ovarcsinldx
x - 81 x~ +10x+89 X

(5+3Inx)*
no————dx

6.2) O——— edx 6) ¢ (x+1)dx ) OQrarctg 3x dx
.a B
16 +e®* 5x% +2x+1 orareis

: O H4AxT +3x+2
T
0(x+1)2(x2+1)

T ¢ sin x dx ¥’ (x- 5)dx . xdx

' 51/2 +3cosx 0«/6+4x- 12 Osinzx
22X+ X +7x- 1

O L) dx
(x+2) (x" +x+1])

. (2x+3)dx

) B) O arctg x dx
J15- 4x7 +4x

8. a) ‘07€2€2x3 dx 6)

¥ 3x +x+46 5
T
O- 12 +9)

0.0) ootV e n(l+x) d
X+l Vxt +4x+2

AxP +24x7 +20x- 28
0 2 2 dx
(x+3)" (x" +2x+2)

10. a) @Sinzx sin2xdx 6) ¢ (2x- 5)dx JIncosxdx

r)

2 B . 2
x“+6x+13 sin” x
) ‘x3+6x2+8x-8 N
T

0(x+2)2(x2 +4)

3apganme 2. B a), 6) mone3ysce ¢popmynoit HetotoHa — JIeliOHUIA BEIYUCIUTH ONpEAeICHHBIA HHTETpal

b
Qf (x) dx;
B) Haiit mumomans Gurypsl orpanndeHHoN THHUAMHA. ClleNnaTh YepTexk.
1 dx 16 5
1. a) b—; 0) 6\1256-)(7 dx; B)y:xz;y:6- x; y =0.
0 x> +4x+5 0
p 1
2.a) bxcosxdx; 0) c‘yclel- xzdx; B) y2 =9x; y =x+2.
0 0
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p/3 5

3.a) ¢pos’ 3xdx 6) O dx
.a ; ;
0 0 (25 +x7)V25+x°
3

B y° =9x; y =3x.

4. a) (()sz—x 6)c‘)d7x23;
SxlHx+l1 o (9+x2)*?

By =3x> +1; y =3x+7.

5. a) 1oxzi 6)56/)2L; B) y =4- x?; y =0.
om 0 +/(5- xz)3
2‘ x 2‘ x*-1 3

6. a) Ooxe dx; 6) ]()de; B) Yy =x7; y =2x.

7. a)gﬂ; 6)ﬁé2ﬂ; B) y =- x? +2x; y =0.
0 V1+3x? 0 +J(1- x?)

8.5) pg sin x dx : 6)@ dx :
0 3~ 2cosx 0 +/(4- x*)?

B)xy- 4 =0; x =1;x =4;y =0.

9.2) pgxsin4xa’x; 6) loﬂ
0 04/(2- x2)¥?

B)X° - 4y =0; y =0; x- 2 =0

10. a) pg(;:aéosx+ . 12 gz’x; 6)?)dez; B) ) =x’ +2x; y =x+2.

p/6€ s~ x @ 0V16- x

b
3aganue 3. Bpruaucnnts npubIMHKEHHOE 3HAYCHHE OIPEJIEIICHHOTO0 WHTerpaja Cf (x) dx ¢ nomomsio

a
(dhopmyiniel CuMITCOHA, pa30UB OTPE30K MHTErpupoBaHus Ha 10 yacTeil. Bce BBIUMCICHUS POU3BOIUTE C
OKPYIJICHHEM JI0 TPETHEro JECITUYHOIO 3HAKA.

6 10 5

1. &Wx? +16dx 2. &Wax2 +21dx 3. Wax? +2dx
-4 0 -5
1 4 2

4. O\ /x? +10 dx 5. oWxZ +7dx 6. OWx2 +5dx
-9 -6 -8
9 7 8

7. O\ [x? +12 dx 8. cyWx> +4dx 9. Wx2 +6dx
-1 -3 -2

3
10. O\ /x> +8dx

-7

3ana}me 4. BEIYUCIUTL HECOOCTBEHHBIH HUHTCIrpall UJIN AO0Ka3aTb €ro paCXOoJUMOCThb
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+¥ dx +¥ dx

X +x o xIn’ x
4+% dx s ¥+ x?
-0
g X2+ x+2 5 X
Y dx . ¥ xdx
(0]
2 x+’\/; 3 x2‘4
0 ¥ xdx
-0
1)c2+4

e 3anaua 1. Haiitu cymmy psna.

3 6
o LI .
na:19n2+12n-5
1.3 5 0
. 9n’+6n-8
. .
o 4n® +8n+3
1.7 g 3
L9t +3n-2
3 1
1.9.

——.
o +n-2

3agaya 2. VccieoBars Ha CXOJUMOCTH S,

5 n+l

2.1, ?227—” —

y 2 (n3 +1)

2.3.
AT
$ (2n+2) 1
25.Q 3 X—.
g In+5 2
y arctg—
27. 9 ' L
n= n:.

Paabr:
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gt
o 9n*-12n-5
1.4. é¥ 4 .
. 9n* +21n- 8
1.6. é¥ 14 .
. 49n* - 28n - 45
1.8. é¥ ! .
. 49n° - Tn- 12
: 14
1.10. Q

. 49n° - 14n- 48




é n
2.9. g —
oo \2n )1 5"
3amaua 3. MccnemoBath Ha CXOUMOCTD DS,
_ 2
LAl s
n= 3” 8” + 1 Q
. é¥ an’ +1('5
. 5 + .
n:lg n +1 ]
2
s aBn+1o
6.5. - .
% &n-2g
3
. é¥ an-30
. - .
. &n+lg
¥
n P
3.9. a narcsin” —
n= 47’1

3anaua 4. UccnenoBath Ha CXOTUMOCTD PSI.

nil 2n+1

4.1. na:1 (- 1) m

W
o nl1ae Nn (o)
'nj<'1> Sn+lg

)i

et n(lnlnn)lnn'

n:ln 2n+

4.10. 5 (- 1)" cosi.
n=

6n

3agaua 5. Haliti 065acTh cXOQMMOCTH (DYHKIIMOHATIBHOTO PSJIA.

)
5.1. nadm

s n 1

an (3x2 +4x+27'

¥ we
(1) a@- 28
i na:12n- l(é‘l+x¢+'

5.4, é¥n3—-:1(x - 4x+6y

n=



s X
55..Q -~
n:ll-x
s n+3 1
56. A .
n:1”+1<27x2+12x+2y
5.7 é¥ X 5.8 5 n2’ 1
. n:l1+x2n' .0. n:ln+1(3x2+8x+6),,
¥ 1 +y A ¥ x2-6x+12
59. A @ xo+. 5.10. 9 ( 5 7
11:1n+381-'xﬁ n= 4”(1’1 +1)

(I)yHKIIPIﬂ HECKOJbKHUX IMEPEMEHHbIX:

3apava 1. Haiftu yacTHBIE TPOU3BOAHBIE TIEPBOTO U BTOPOTO MOPsAKA (PYHKIIUH.

l.ayz =x"; 6) z =y*+Inx

Inx

Jayz=————: §) z=
) arctg(y/x) 4
Y Lo 23
3.a) Zz =X +—=,; 0)z =—1(x" +
U T )2 =3 (x7+y7)

X .3
4.a) z =arctg— ; 6)z =sin’(x +y)

2 2
5.a) z =arctg(xy) ;6) z =r
+y

6.2) z =(2x- y)/(x+2y);6) z = 24

xX+y

7.2) z :\/x2 +3x*y- 3y 5 6) z =x*
2
8.a)z =(2xy)/(x- y); 6z =

1-2y
x+y
I- xy
10.a)u =y/x+z/y+x/z ;6) z=x>

9.a)z:xzsin2y ; 6) z =

3agaua 2. BerauciuTh npuOIImKEHHO ¢ OMOIIBI0 ronHoro quddepenuuana ¢ rounoctsio o 0,01.

1. (1,03)2/0,98 2.(3.01)% +(3,96)° 31,0461
4. (1,02)%(0,97)* 5.1n(4/0,99 +3/1,04 - 1) 6. 1,03%*
7. (0,99)%(1,01)* g. g1kl 9. In(3/1,03 +4/0,98 - 1)
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10. In(3/1,03 +4/0,98 - 1)

3apaua 3. Haiitu rpamuent pynxkunn z = f(x, ) B Touxe M (X, y)

1.z =xy-2x> +4y-5, M(2;3) 2. z =arctg(y/x), M(L;])
4
3. 27 =xy, M(4;2) 4.z =———, M(- 1;2)
X +y
x2

5.z =x2+ 7, M(4;2) 6.2 =20- - v, M(4;2)

7.z =5x2y% - 3x° + y*, M) 8.z =x2-2xy+3y-1, M(1;2)
9. z :%, M(-1;2) 10. z =5x%y - 3xp° + y*, M(4;2)

X +y

3anaua 4. lccrnenoBats GyHKIIUIO Z = f (x, y) Ha DKCTPEMYM.

1.z=6y-3y* - 2x% - 8x- 6 2.z =x +8y° - 6xy +1
2
3.z:y\/;-y3-x+6y 4.z =
1-2y
5.z:x3+y2-3xy 6.z =2xy-4x- 2y
7.z = (x + y?) 8. z=x"+y>-2x-2y+8
— 2 2 _.3.2
9.z =3x+6y-x"-xy-y 10. z=x"p7(6- x- ), (x>0,y>0)

3AJAHUA JJIA PACHETHO-ITPA®UYECKUX PABOT (3 cemectp)

1. 3anucb No To4YKaM ypaBHEHUS NNHUIA — NPsIMbIX M napabon,
orpaHu4ymBaoLLmnx ob6racTb HTErpupoBaHus. PacctaButb npeaensl
MHTErpMpoBaHusl B MOBTOPHOM MHTErpane Ans ABOVHOIro UHTerpana ff ( )

|| f(xy)dxdy v 3ameHUTb NOPSAOK MHTErPUPOBAHNS.

y

X
-4\/\ 3

2
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Puc. 29

2 x\/g

0.2. Bbiuncnutb fdx f xydy.
1 x

2
0.3. Bbiuncnutb ﬂ %dxdy;s x <2,y <xxy 21,
S

0.4. NMepexoas K NoNsPHLIM KoopAMHaTaM BbIYUCIIUTb ﬂ /xz + y?dxdy;S:x* + y* < a’.
S

0.5. BbluncnnTb nnoLaab NNockon gurypbl, OrpaHNYEHHON IMHUAMM X2

+y? =2x, x2 +y? = 4x.
0.6. Bblunmcnutb 06bEM Tena , orpaHNYEeHHOro NOBEPXHOCTSMU
3x+2y+z-6=0,x=0,y=0,z=0.

0.7. BbluncnuTb nnowagib 4acTtu NOBEPXHOCTU az

= Xy, PacronoXeHHON BHYTPY LmMuHapa x2 + y? = a?

8. HanTtn ueHTp TsKecTn ogHOpoaHOMN OUrypbl, OrpaHUYEeHHON NTIMHUAMMN
y? =2px, x = 2p.

9. Hantn MOMEHT nHepuum oTHOCUTENBLHO 0cu Ox OAHOPOLAHOWN hUrypsl,
OrpaHNYEHHON NUHUAMU v = 4 — x2, 1 = 0.

11. C noMoLbio TPOMHOIO MHTErpana Bbl4UCIIUTL Maccy Tenac
nepemMeHHon NNoTHoCTbo 1 =(u (x,),z) , OrPaHNYEHHOro yKasdaHHbIMU

nosepxHoctamn. O6nacTb UHTErPMPOBaHNSA N AaHHOE TeNo n3o0bpa3nTb Ha

yepTexax.

2

_ X" 22 p, Y

x2+2,x +y -4y =0,z=4- x°,z=0.
Y

12. HainTn koopanHaTbl LLEHTPa TSKeCTW OAHOPOAHOrO Tena,
OrPaHNYEHHOro NoBepXHOCTAIMU x +y =1,z =x?+y?x =0,y =0,z =0.

13. lNonb3ysack popmynon ['puHa BbIMUCINTL KPUBOSTMHENHBLIA MHTErpar

jg (3xy + xz) dx + 8x2dy,
L
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roe L — npoberaembiin B NONOXUTENbHOM HanpasneHun (NPOTUB ABUXEHUS
4aCOBOW CTPESIKM) KOHTYpP TPeyrosfibH1Ka C BepLuMHamu B Toukax A(1; 1),
B(2;2), C(1;3). NpoBepnTb HanOeHHbIN pe3yrnbTaT, Bbl4UCIISAS UHTerparn
HenocpenCTBEHHO.

14. [poBepuUTb ABNAETCA NN BblpaXXeHne
xdx + ydy
x% + 12

NonHbIM AndopepeHumanom. Ecnu asndaetca, To HanTU pyHkumm U.
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9.

10
11
12
13
14
15

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.

KonTpoabHnbie Bonpocsl (1 cemecTp)

0 JUCHUIUINHE MaTeMaTHYecKUil aHaIn3

. MHuoxkectBa. O003HaueHus. JIornuecKkue CUMBOJIBI

. BenmecTBeHHbBIE YKCiIa 1 ©X OCHOBHBIE CBOMCTBA

. leomeTpuueckoe n300pakeHNE BEIICCTBECHHBIX YHCEI

. I'paHH YUCIOBBIX MHOXECTB

. AOCOITIOTHAsT BEIUYMHA YHCIIa

. UncioBbIC MOCIIEA0BATEILHOCTY U apU(METHUECKUE ISHCTBUS HAJl HUMU
. OrpaHuy4eHHbIE U HEOTPAHUYEHHBIE MTOCIEI0BATEIHHOCTH

. beckoneuHo OoJIbIIME U OECKOHEYHO MaJible IIOCIEA0BATEILHOCTH.

OcHOBHBIE CBOICTBa GECKOHEYHO MAaJIbIX MOCIEI0BATEIHLHOCTEH

. [lonsiTHe cxoasmeiics mociea0BaTeNbHOCTH

. OCHOBHBIE CBOMCTBA CXOIAIINXCS MOCIEN0BATENBHOCTEN

. IIpenenbHbli IEPEX0l B HEPABEHCTBAX

. Onpenenenne v Npu3HaK CXOJAUMOCTH MOHOTOHHBIX ITOCII€ZI0BAaTEIbHOCTEN
. Hucno e

TeopeMa 0 BIOXKEHHBIX OTpE3Kax

Onpenenenne GpyHKIHNA

CriocoOsl 3aganus GyHKIUN

Kiraccnduxarms dhyHKImi

[penen gpynxmii npu x—x0

[penen dynkiuu npu x—x0 — u npu x—x0 +

. [Ipenen pyHKIMU TIPU X—00, IPH X—>- 0O, U IIPU X—>+00

Teopemsl 0 nipeenax QyHKIMN

[TepBrlii 3aMeyaTENbHbBIN TPEAEI

Bropoii 3ameudarenbHbIi peaen

beckoneuHno manble QPyHKINU

Beckoneuno Gompine GyHKIUU

CpaBHeHHe OECKOHEYHO MaJIbIX H OECKOHEUHO O0ONbINX (PyHKIMH
OrnpeaeneHre HEMPEPHIBHOCTH (PYHKITIH

Apudmernueckne AeHCTBUS HaJl HEMPEPHIBHEIMHA (QYHKIUSIMU
HenpeprIBHOCT paliiOHaTIbHBIX (YHKIUH

HenpeprIBHOCTE TPUTOHOMETPUYECKUX (HYHKLUI
HenpepsiBaOCTh hyHKITNN f(X) = | X |

Knaccudukanus Touek pa3pbiBa QyHKIHH

Onpenenenue u Knaccu(puKaus TOUeK pa3pbiBa QyHKIUN
Kycouno-HenpepriBHbIE HYHKIUH

Teopema 00 ycTOWYMBOCTH 3HaKa HEMPEPHIBHOW (DYHKIINU
[TpoxosxaeHue HeNMpPepHIBHOM (PYHKLINH Yepes JII000e MPOMEKYTOUHOE 3HAYCHHUE.
Teopema 06 OorpaHHYEHHOCTH HEMPEPBHIBHOM (PYHKIIMK HA OTpE3Ke
Teopema o0 moctrxeHnr (QYHKIHEH, HETIPEPHIBHON Ha OTPE3Ke, CBOMX TOYHBIX TpaHei
[lonsiTHE paBHOMEPHOU HENPEPHIBHOCTH (PyHKIMN

Teopema 0 paBHOMEPHOI HENPEPHIBHOCTH (HYHKLIUH

ITousTre cinoxHOU QyHKIHH

[NonsTie oOpaTHON QyHKIMK

Omnpenenenue oOpaTHON QYHKIMH

TeopeMa 0 HETIPEPHIBHOCTH OOPAaTHON (QyHKITUN

Omnpenenenue NpoU3BOTHON

I'eomerpudeckuii CMBICI IPOU3BOIHOMN

DU3NYECKUIA CMBICI TPOU3BOIHON
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49. IlpaBas u neBast NIPONU3BOHBIC

50. Ionsatue quddepeHrpyeMocT PyHKIIUU B TaHHON TOUKE

51. CBs13p Mexay TOHATHAMU TP GEPCHIMPYEMOCTH U HEPEPHIBHOCTH

52. lNoustre nuddepeHnmana

53. IlpaBuna nuddepeHIupoBaHUS CYMMBI, pA3HOCTH, IPOU3BEICHUS U YACTHOTO

54. BrrurcneHnue nporu3BOAHBIX MTOCTOSTHHOM, CTENIEHHON, TPUTOHOMETPUUYECKUX

55 Teopema o pon3BOAHON 00paTHOM (HyHKIIUK

56. Beluncnenne nNporn3BOAHBIX MOKAa3aTeIbHOW (YHKIMU U OOPATHBIX TPUTOHOMETPUYECKUX
hyHKIHI

57. IlpaBuiio nuddHepeHIUPOBaHUS CIIOKHON QYHKIIUH

58. Jlorapupmuueckas mpousBogHas. [I[ponsBoaHas cTeneHHONH QYHKIMH C JTFOOBIM
BEIIECTBCHHBIM MOKa3aresieM. Taldnuia mporu3BOJHBIX TPOCTEHIINX 3JIEMEHTAPHBIX (QYHKIIUH

59. lousTHe morapuMUIECKON IPOU3BOTHON QYHKITHH

60. TIpou3BoHas CTENICHHON (PYHKIIMHU C JIFOOBIM BEIIECTBEHHBIM IIOKa3aTelIeM

61. Tabnuua NpOU3BOIHBIX MPOCTEHIINX 3JIEMEHTApHBIX (QYHKLINH

62. IToHsiTE TPOU3BOIHOM N-TO TOPSIAKA

63. ©opMyIIBI AT JI-X MPOU3BOIHBIX HEKOTOPBIX (DYHKIINH

64. ®opmyna JleitOHMIA 17151 N-i TPOU3BOAHON NPOU3BEACHHUS ABYX (QYHKIUI.

65. luddhepeHnmansl BHICIIAX MTOPSIKOB

66. [Tapamerprdeckoe 3aganue GyHKIUHN U ee qudGepeHmpoBanme

67. PackpriTe HeonpeneneHHoctei. [Ipasuno Jlonurans

68. ®opmyna Teitnopa

69. HccnemoBanue noBeneHus PyHKIMHN U TOCTpOeHNE TpaduKOB

70. Uatepnonsuust QyHKIMH

71. MeTtonbl NpuOIMKEHHOTO BHIUYMCIICHHS KOPHEH ypaBHEHUH

KonTpoJbHbIe Bonpochl (2 cemecTp)

o AUCHUIUIMHE MaTeMaTHYeCcKU aHallu3

. [lepBooOpa3Has u HeoNpeIeICHHBI HHTETPall

. OcHOBHEBIE CBOWCTBA HEOTIPEACIEHHOTO HHTETpaja

. Tabnnia OCHOBHBIX WHTETpaAJIOB

. OCHOBHBIE METOJIbl UHTEIPUPOBAHUS

. UHTerpHpoBanie pannoHaATBHBIX (QYHKITAH

. UaTerpupoBanue nppanroHaibHBIX H TPAHCIEHACHTHBIX (QYHKIHHA
.. Onpenenexue onpeaeeHHOro HHTerpana

. YcioBus cymiecTBOBaHUsI ONpeeIeHHOT0 HHTeTpaja

10. Heobxoaumoe 1 10CTaTOYHOE yCIOBHE HHTETPHPYEMOCTH

1

1. MHTErprpyeMocTh HENpEephIBHBIX 1 HEKOTOPBIX Pa3phIBHBIX (PyHKIHMN

12. OcHOBHBIE CBOMCTBA ONPEEICHHOIO UHTErpaja

1

3. Onenku nuaTerpasioB. opmMyia cpeaHEro 3HaAYCHUS

14. HTerpan c nepeMeHHbIM BEPXHUM MPEIEIIOM

1
1
1
1
1

5. ®opmyna Hetorona—1JleliOanna

6. 3amMeHa TIepEeMEHHOH B OIIPEICIICHHOM HHTETpaie

7. ®opMya HHTETPUPOBAHUSA MO YACTAM B ONPEAETICHHOM HHTErpae

8. Hexotopsie ¢pu3nueckie u reoOMEeTpHUECKIE MPUIIOKEHHSI OTPEIeIEHHOTO HHTErpaa
9. HecoOcTBEeHHBIE HHTETPAIBI C OECKOHEUYHBIMH TIPE/IEIaMU HHTETPUPOBAHUS .

20. HecoOcTBeHHbBIE MHTETpaITbI OT HEOTPAHUYEHHBIX (DYHKIIUH

2

1. HpI/I6J'II/DKCHHOC BBIYHCJICHUC ONIPEACIICHHBIX UHTCTPAJIOB

22. llonsaTHe PyHKINU HECKOJIBKUX MEPEMEHHBIX

2

3. 'eoMeTpudeckoe n3o0pakeHne QYHKIMH IBYX ITEPEMEHHBIX

24. lpenen QyHKIMH ABYX MEPEMEHHBIX

2

5. HempepbIBHOCTH (DyHKLNH IBYX IEPEMEHHBIX
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

1.

W

O 00 3 O\ D

YacTHble MPOU3BOJHEIE

[onsitue nuddepermpyemMocTr QyHKITUH
IIpon3BogHBIC CIOXKHBIX (YHKITAN
Huddepennman GyHkumun

KacarenbHas minockocTh 1 HOpMaJib K oBepxHOCTH. ['eomeTpudeckuii cmbicn auddepennuana

ITpousBoaHas 1Mo HampaBieHUo. [’ pagueHT

YacTHble MPOU3BOJHEBIE H UG (epeHIINANbI BEICIINX MOPSIKOB
®opmyna Teinopa a1 yHKIUH ABYX EPEMEHHBIX
OKcTpeMyMbl QYHKIUH IBYX NIEPEMEHHBIX

MeTo HAaMMEHBIINX KBAJPaTOB

[Tonarue uncioBoro psna

Psiiel ¢ HEOTpHULIATENBEHBIMH WIEHAMHU

3HaKOYepEAYIOMHECS PSAIBI

AOGcCoIoTHAs U yCIIOBHAS CXOAUMOCTD PSIIOB

Crenennsle psapl . OnpeneneHue 1 o0Iye 3aMeyanus
HHTepBan cXoQUMOCTH CTENIEHHOTO pslia

CBoiicTBa CTEMEHHBIX PSI0B

Paznoxenune QpyHKIMH B CTENIEHHBIE PSAABI

Psanpl @ypre. TpuroHoMeTpuuecKuil psii U €ro OCHOBHBIE CBOMCTBA
Cxonumocts psana Oypoe

Psanpl @ypwe 11 4eTHBIX U HEUEeTHBIX (YHKIUH

Psan @ypoe ¢ nepuogom

KonTpoabHbie Bonpockl (3 cemecTp)

0 JUCHUIUINHE MaTeMaTHYeCcKUil aHaIn3

JIBOIHBIE UHTETPAIIBI
1. Onpenenenue u ycloBHs CyIIECTBOBaHMS JBOMHOTO MHTErpana
2. 'eoMeTpryeCcKUil CMBICI IBOMHOTO MHTErpasia
3. CgoiicTBa JIBOITHOTO HHTETpaja
. CBenieHue IBOITHOTO MHTErpajia K IOBTOPHOMY
1. Crrygait mpsiMOYTOIBHOM 00NacTH
2. Ciy4ait KprBOJWHEHHOM 00acTu
. 3aMeHa IlepeMEeHHBIX B IBOMHOM HHTETpale

. HeKOTOpLIe TCOMCTPUUCCKUC U (1)I/I3I/I‘{€CKI/IQ MMPUIIOKCHUA HBOﬁHBIX HUHTCIpajioB

1. Beruncnenne o0rema

2. Brruucnenwue miomaan

3. Briuucnenue miomaay NoBepXHOCTU

4. BpluncneHue Macchl IIIACTUHKU

5. BelunciieHre KOOpJIMHAT LIEHTpa Macc TIaCTUHKU

6. Beiuucienre MOMEHTa HHEPLIUU [JIACTUHKU
. KpuBonuHeiiHble HHTErpasbl

1. Onpenenenne KpUBOIMHEHHOTO HHTETpajia IEPBOTO PoJIa

2. Briuucnenne KpUBOJUHEHHBIX HHTETPAJIOB IIEPBOTO poja

3. OmnpezeneHre KpUBOIMHEHHOr0 HHTErpajia BTOPOTO poaa

4. BeluncieHrne KpUBOJIMHEHHBIX MHTETPAJIOB BTOPOTO PoJia
. CBsI3b MEXTy KPHBOJWHEHHBIMHI HHTETPAIAMU TIEPBOTO M BTOPOTO poaa
. ®opmymna ['puna

. YciaoBus He3aBUCUMOCTH KpPIBOJ'IPIHGfIHOl"O HHTErpaja OT IIYTU UHTETPUPOBAHUA

. MaterpupoBanue nmomHbix auddepennuanos

. HexoTopsle npuokeHns KpUBOJIMHEHHBIX HHTETPaJIOB BTOPOro poaa
1. Berancienune miomaay ¢ noMoinbsto gopmyiel ['puHa
2. Pabora cuibl

10. TpoitHble HHTETPAIIBI

1. Onpenenenve TpPOMHOTO UHTETpaa
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2. Brluncnenue TpoHHBIX HHTETPaJIOB
3. 3aMeHa NepeMEHHbBIX B TPOITHOM HHTErpajne
4. HexoTopbIe MIPHIIOKEHUS TPOHHBIX HHTETPAJIOB
11. TToBepxXHOCTHBIE UHTETPAJIBI
1. Onpenenenue NOBEpXHOCTHOIO HHTETpalia IIEPBOTo pojia
2. BeruncieHue moBepXHOCTHBIX HHTETPAJIOB MEPBOTO PoOJia
3. OmnpezeneHre MOBEPXHOCTHOIO UHTErpajia BTOPOTO poaa
4. BrluncneHne NOBEpXHOCTHBIX HHTETPAJIOB BTOPOTO poJia
5. CBs13b MEX Iy MOBEPXHOCTHBIMY HHTEIPAJIAMH [IEPBOTO U BTOPOTO poAa
12. ®opmymna OcTporpaackoro
13. ®opmyna Crokca
14. CkansipHO€E U BEKTOPHOE MOJIS
1. CxanspHOE ToJe
2. BextopHoe nose
3. IloTeHIMaNBLHOE TT0JIE
4. 3amada 0 MOTOKE BEKTOPHOTO TOJIS
5. luBepreHuns
6. Hupkymsuus. Porop
7. Onepatop I'amunpToHa

Bonpocs st KoJu1okBUYMOB (1 cemecTp)

o qucuuIninae «MarteMaTuuecKUu aHaIn3)

. MuoxectBa. O003HauyeHus1. Jlormueckue CHMBOIIBI

. BemecTBenHbIe Unciia 1 UX OCHOBHBIE CBOMCTBa

. 'eomeTprueckoe n300paxKeHNE BELIECTBEHHBIX YUCET

. 'paHn 9MCIIOBBIX MHOXKECTB

. AGCOMIOTHAS BEIMYMHA YUCTIa

. HUucnoBele Mocae 0BaTeNbHOCTH U apu(pMeTHIecKre AeHCTBHS Hall HUMU
. Orpann4eHHbIC U HEOTPAHUYEHHBIE 110CIIEI0BATEIILHOCTH

. Beckoneuno 6oJpire 1 OECKOHEYHO MaJIbIe TTOCIIEI0BATEIHHOCTH.
9. OcHOBHBIE CBOWCTBa OECKOHEYHO MaJIbIX OCIEA0BATEILHOCTEN
10. TTonsTHE CXOAAIMIEHCS TTOCIEN0BATEILHOCTH

11. OcHOBHBIE CBOWCTBA CXOIALINXCS TOCIEI0BATEIHLHOCTEMH

12. lIpenenbHbI Iepexo B HEPaBEHCTBAX

13. Onpezesnenue v NpU3HAK CXOAMMOCTH MOHOTOHHBIX ITOCIIE0BATEIbHOCTEH
14. Yucmno e

15Teopema 0 BIOKEHHBIX OTpe3Kax

16. Onpexnenenne GyHKIMHA

17. CriocoOb1 3ananust GyHKITAN

18. Knaccudukanus GyHKIuA

19. lpenen Gpynxuuii npu x—x0

20. Ipenen dyakmnuu mpu x—x0 — u mpu x—x0 +

21. Tpenen GpyHKIUU IPU X—>00, IPU X—>- 00, U TIPH X—>+00

22. TeopeMsl 0 peaenax QyHKIHH

23. IlepBbIii 3aMevaTeNnbHbII Npeaen

24, Bropoii 3aMedaTeIbHbINA peaes

25. beckoneyHo Maible (PyHKIUU

26. beckoneuHo 0obIINE (PYHKIIUA

27. CpaBHEHHE OECKOHETHO MaJIBIX H 0ECKOHEYHO OONBITUX (DYHKITHI
28. OnpezneneHre HENPEPBLIBHOCTU PYHKIIUH

29. ApudmeTnyeckue ASHCTBUS HaJ HEMPEPHIBHBIMH (YHKLIUSIMH

30. HemrpepsIBHOCTH paIiiioHANBHBIX (yHKITHHA

31. HenpepbIBHOCTH TPUTOHOMETPUYECKUX (QYHKIIUH

32. HenpepriBHOCTS QyHKIMH f(X) = | X |

01N DN bW~
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33. Knaccudukauus Touek pa3pbiBa QyHKIHH
34. Onpenenenue u Knaccu(uKaus TOUeK pa3pbiBa QyHKIUN
35. KycouHo-HenpepsIBHBIE QYHKITAN
36. Teopema 00 yCTOWYMBOCTH 3HaKa HEMPEPHIBHOMW (DYHKIIUU
37. IlpoxosxaeHue HENPEPHIBHOM (DYHKLIMH Yepes JII000e MPOMEKYTOUHOE 3HAYCHHUE.
38. Teopema 00 orpaHHMYEHHOCTH HEMPEPHIBHON (HYHKIINK Ha OTPE3KE
39. Teopema 0 DOCTIKEHUN QYHKIMEH, HEPEPBIBHOM Ha OTpe3Ke, CBOMX TOYHBIX IpaHel
40. ITonsaTue paBHOMEPHOI HENPEPHIBHOCTU (PYHKIIUH
41. Teopema 0 paBHOMEPHOI HETIPEPHIBHOCTH (PYHKITUU
42. Tlonarue clnoXXHOW QYHKIIUH
43. Tlonsatue obpatHON HYHKIUH
44. Omnpenenenre oOpaTHOM QYHKLINHU
45. Teopema 0 HETIPEPHIBHOCTH 00paTHOU (DYHKITHH
46. OnpeneneHue MpOU3BOIHOMN
47. 'eoMeTpUUECKU CMBICI TPOU3BOAHOM
48. duznuecKkuit CMbICT TPOU3BOIHOM
49. IlpaBas u 1ieBast IPOU3BOIHBIC
50. INoustre auddepeHnrpyeMocTy GYHKINUN B JAHHOW TOUKE
51. CBs3b MeXIy HOHATUAMH U PEPEeHINPYEMOCTH U HEMPEPHIBHOCTH
52. Ilonstue muddepeninana
53. IlpaBuna auddepeHnpOBaHUS CYMMBI, pa3HOCTH, TIPOU3BECHUS K YACTHOTO
54. BeluncneHue Npou3BOJHBIX TOCTOSIHHOM, CTENIEHHOMN, TPUTOHOMETPUYECKUX
55 Teopema o pou3BOAHON 00paTHON (DYHKIIHH
56. Beluucnenne nNpon3BOAHBIX MOKA3aTENbHOW (YHKIMU U OOPATHBIX TPUTOHOMETPUIECKUX
(hyHKIMI
57. IlpaBmio muddhepeHnrpoBaHus CIOKHON (PYHKITUH
58. Jlorapudmudeckast npousBojiHas. [Ipon3BoaHas CTEICHHON QYHKIIUHU C JTFOOBIM
BEIIECTBEHHBIM TMOKa3aTresieM. Tadnuia mpon3BoJHBIX MPOCTEHIINX 3JIEMEHTAPHBIX (PYHKIIUHA
59. IlonsTre norapuMUIEcKOl TPOU3BOTHON (HYHKITHH
60. ITpon3BomHAS CTEMIEHHON (QYHKITUH C JIFOOBIM BEIIECTBCHHBIM ITOKa3aTelIeM
61. Tabnuia MPOU3BOTHBIX MPOCTEHIINX dIIEMEHTAPHBIX QYHKINH
62. IlonsTHE MPOU3BOAHOMN N-TO MOPSIAKA
63. ©opMyIIBI I JI-X TIPOU3BOIHBIX HEKOTOPBIX (YHKITHN
64. ®opmyna JleitOHMIA 17151 N-i TIPOW3BOIHON POU3BECHUS IBYX (DYHKIIUH.
65. luddbepeHnmans BHICHIUX MTOPSIKOB
66. [lapamerpuueckoe 3ananne GyHKIUH U ee AupepeHInpOBaHIE
67. PackpriTe HeonpenenenHoctel. [Ipasmno Jlommrans
68. ®opmyna Teitnopa
69. Uccnenoanue noBeieHNs PyHKINH ¥ IOCTPOCHUE TPAPHUKOB
70. UaTeprionsius GyHKITANR
71. Metoipl TpUOIMKEHHOTO BEIYUCIIEHUS! KOPHEH ypaBHEHUI

Bomnpocsl 17151 KOJUIOKBHYMOB (2 cemecTp)

10 AU CHUIIJINHC «MaTteMaTU4YeCKUN aHATIN3Y

. IlepBooOpa3sHas u HeonpeaeNeHHbIH HHTErpal

. OCHOBHBIE CBOWCTBA HEOIPEICIICHHOTO HHTErpaJia

. Tabnuna OCHOBHBIX MHTETPAJIOB

. OCHOBHBIE METOBI HHTETPUPOBAHHUS

. UaTerpupoBanue panuoHaNbHbIX QyHKIHN

. UaTerpupoBanne npparoHaIbHBIX U TPAHCUEHACHTHBIX (DYHKIIMN

.. Onpenenenue onpeaeneHHOro HHTErpana

. YCnoBus CyIeCcTBOBaHMS ONPECICHHOTO HHTErpaia

10. HeobxomuMoe 1 TOCTaTOYHOE YCIIOBHE HHTETPUPYEMOCTH

11. MHTErpupyeMocTh HEMPEPBIBHBIX U HEKOTOPHIX Pa3pbIBHBIX (BYHKIUHA

01NN W~
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12. OcHOBHBIE CBOWCTBA OIPEICIIEHHOT0 HHTErpasa

13. Ouenku unrerpanoB. opmyia CpeHEro 3HaUCHUA

14. MuTerpan ¢ mepeMeHHBIM BEPXHUM TIPEIEIIOM

15. ®opmyna HetoTona—JleliOHuia

16. 3aMeHa nepeMEeHHOM B ONpeeICHHOM UHTErpaie

17. ®opmyia HTHTErPUPOBAHMUS TI0 YACTSIM B ONIPEACICHHOM UHTErpasie
18. Hexoropsle pu3nyeckue 1 reoMeTpHYeCcKHEe TPUIIOKEHHS ONIPEIeTICHHOTO HHTErpaia
19. HecobcTBeHHBIE HHTErpalibl ¢ OECKOHEUHBIMH IIpeesiaMi HHTETPUPOBAHUS
20. HecobcTBeHHBIE MHTETPAIIBI OT HEOTPAHUICHHBIX (DYHKITHNA

21. IlpubauxeHHOE BRIYMCICHAE OTPEICIICHHBIX HHTETPAJIOB

22. llonsaTue QPyHKINN HECKOIBKUX IEPEMEHHBIX

23. 'eomerpudeckoe n3o0paxkeHrne QyHKIUH ABYX NEPEMEHHBIX

24, Ilpenen GyHKIINN ABYX MTEPEMEHHBIX

25. HenpepbIBHOCTH (DYHKIUH JBYX MEPEMEHHBIX

26. YacTHble MPOU3BOAHBIC

27. Tlonstue nuddepeHupyeMocTH QyHKINN

28. [Tpou3BoIHBIE CIOKHBIX QYHKIHHA

29. Nuddepenunan GyHKImun

30. KacarenpHast IIIOCKOCTh U HOPMaJIb K OBEpXHOCTHU. ['eomeTpuyeckuii cMbica nuddepennnana
31. IIpomsBoanas mo HampasieHuio. [ pagreHT

32. YacrHble npou3BoaHbIE H AU (epeHraIbl BRICIIUX TOPSIKOB

33. ®opmyna Teinopa s GyHKIMH JBYX IEPEMEHHBIX

34. DxcTpeMyMBI (QYHKINH IBYX IMTEPEMEHHBIX

35. MeTo HauMEHBIINX KBAAPaTOB

36. IlonsiTre ynucIOBOIO psiAa

37. Paapl ¢ HEOTpULATEIBHBIMU YICHAMHU

38. 3HaKoUepeMYIONTUECS PSIIBI

39. AGcomoTHAs M YCIIOBHAS CXOAMMOCTH PSIOB

40. Creniennbie psaabl . OnpeneneHue u o0IIHe 3aMeYaHHs

41. MaTepBa CXOIUMOCTH CTETICHHOTO psaa

42. CBoiicTBa CTENIEHHBIX PSAJIOB

43. Paznoxenue GpyHKIMN B CTETICHHBIE PSAABI

44. Psaapl @ypre. TpUroHOMETpUUYECKHUH DSl M €T0 OCHOBHBIE CBOMCTBA
45. CxogumocTs psifa Pypne

46. Pagpl @ypee 11 4eTHBIX U HEUETHBIX (QYHKUIUH

47. Pan ®@ypbe ¢ nepuoaom

Bomnpocsl 1151 KOJUIOKBUYMOB (3 cemecTp)

10 AU CHUITIIINHC «MaTteMaTU4YeCKNN aHAINU3Y

1. /IBOIiHBIE HHTETPAIIBI
1. Ompenenenue u yCIOBHS CYyIIECTBOBAHMS JBOWHOTO MHTETrpaa
2. 'eomeTpuueckuii CMBICI JBOMHOTO MHTErpaia
3. CBoiicTBa ABOMHOI0 HHTErpaia
2. CBenenmne IBOWHOTO MHTETPpaia K IOBTOPHOMY
1. Cayyaii npsIMOYTOJILHOM 00aCcTH
2. Ciyvaii KpruBOJIMHEHHON 00acTu
3. 3amMeHa nepeMEHHBIX B JIBOITHOM UHTErpaje
4. Hexoropble reoMeTpHUECKie U PU3HMYECKHE TIPUIIOKEHHS JIBOHHBIX HHTETPAJIOB
1. Beruncnenne oobema
2. Beramciaenue mwiomaau
3. Brruncienue miomaay HOBEPXHOCTH
4. Brruncnenre Macchl TUTACTUHKU
5. Beruucienne KoopuHaT LEHTpa Macc MIACTUHKU
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6. BeruncieHne MOMEHTa WHEPLMH TITACTUHKA
5. KpuBonuHeiiHble HHTErpabl
1. Onpenenenne KpUBOIMHEHHOTO HHTETpajia IEPBOTO poJIa
2. Brruucnenne KpUBOJUHEHHBIX HHTETPAIOB IIEPBOTO poja
3. Onpenenenue KpUBOJIMHEHHOTO HHTETpalla BTOPOTO poja
4. BoluncieHrne KpUBOJIMHEHHBIX MHTETPAJIOB BTOPOTO PoJia
5. CBs3b MEKAY KPUBOJIMHEWHBIMHU HHTETpaJIaMH IIEPBOTO U BTOPOTO pofa
. ®opmymna I'puna
. YcnoBus HE3aBUCUMOCTH KPUBOJIIMHEHHOTO HHTETpajia OT MyTH UHTETPUPOBaHUS
. UaTerpupoBanne nomHbIX 1uddhepeHnnanon
. HexoTopsle npuinoxeHns KpUBOJIMHEWHBIX HHTETPajIoB BTOPOro poaa
1. Berancienune miomazau ¢ noMoinbto gopmyisl ['prHa
2. Pabora cuibl
10. TpoiiHble HHTETPAIIBI
1. Onpenenenne TpONHOTO HHTETpaa
2. BeruucieHue TpoMHBIX HHTErPAJIOB
3. 3aMeHa IepeMeHHBIX B TPOHOM MHTETrpaje
4. HexoTopble MPUIOKEHUS TPOHHBIX HHTETPATIOB
11. [loBepXHOCTHBIE UHTETPATIbI
1. Onpenenenne MOBEPXHOCTHOTO HHTETPaJIa IEPBOTO PoJIa
2. BeruncrieHrne NOBepXHOCTHBIX HHTETPAJIOB MEPBOTO poja
3. OnpeneneHre NOBEpXHOCTHOTO HHTErpasia BTOPOTO PoAa
4. BeruucneHne MOBEPXHOCTHBIX HHTETPAJIOB BTOPOTO poja
5. CBs3b MEKAY OBEPXHOCTHBIMH MHTETpajlaMH NEPBOTO U BTOPOTO poja
12. ®opmyna OcTporpaackoro
13. ®opmyna Ctokca
14. CxansipHO€ ¥ BEKTOPHOE TIOJIS
1. CkanspHoe nose
2. BekropHoe nosne
3. IloTeHuuanpHOE 110JIE
4. 3amava 0 MOTOKE BEKTOPHOTO OIS
5. JuBepreHuus
6. Hupxynsius. Porop
7. Onepatop I'amunsTOoHA

O 00 3 &N
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KoMIu1eKT TeCTOBBIX BONPOCOB M 3aJaHUH

10 AU CHUITIIIMHC MaremMaTU4eCcKuii aHaJIn3

LoV Vil -ymi 2]

1) 2;

2) ¥ Equation.3 ;

3) 3;
1

5) -
3 Equation.3

3 Equation.3 ’

¥ 9pt e 42 Equation.3

2 lim ,_7’1+ \I—n +2n° +1

n—0o0
1)2;
2) 1,

3) ¥ Equation.3 ;

4) 0;
1

3 Equation.3

3. lim

2n - 2n+1

¥ - n+2 Equation.3

n®¥ 3n® +n- 1 Equation.3

)

3 Equation. 3

2)1

3) -
3 Equation. 3
2

W | N

3 Equation.3

Cae¥ 4+t +30° Equation.3

)-1;
2)1;
1

3 Equation.3
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42 .
3 Equation.3
5) ¥ Equation.3 ;

.X
1) arcsin—+C';

V2

X
2) arccos——+C;

V2

X
_+C;
2

.X
4) C - arcsin—

V2

3)

8. 'S dt

1) 15 +C;
In15

2) In15+C;

15 .

In15’

15

In5

3)C-

4) +C

9. &/x"dx

n
—+1

mx

1) +C
n+m
i+1

X

2) +C

n+m



mx"
3)C-

n+m

mx
+C

n+m

Jdx
1) l+ C
X

»C- L
X

3 C-
2x

be-t
X

11. ITnomanb Gurypsl , orpaHu4eHHON JTUHUAMH Y=1(X) WM X=g(X) BEIYUCIISAETCS 10
bopmyiie:

NS(G) =@.Lf2 (%)~ f(x))dx
2) S(G) =@./2(x) + £, (x))dx
3) S(G) =@/2(x) - fi(x))dx

4) S(G) =@./1(x)- fo(x))dx

12. Beruucnuth mionaab GUrypsl, 3aKII0UeHHON Mexay TpadukaMu QyHKIUH
2 —
y=x"-luny=3

2
1) 10—
) 3

w \S}
~ ~

N
p—
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13. Haiitu miomaap GUrypsl, OrpaHHIeHHON KPUBBIMU y =-x°, y =x-1,y =0, y=1

1
12—
%5

2)2

3)5
4)7

3

14. @xzdx
2

1. 19
2.20
35
4.7

4 X

15. ¢l +e*)dx
0

1. 4e
2. 2e
3. - 4e
4. e

5 4 35,2 _
16. c‘)x +7x" +x° - 5x 2dx

3
X +Xx

1
1. —
3
6

AW DN

.1
.2
.1

1
17. x+4)*dx
0

1
1. —
3
4

P w
~Nwn o

18. Haumensbiiee 3HaueHne PyHKImu Ha oTpeske [-1;2] paBHO
1) 0

2) -15

3) 10,5

4) -1,5

19. Hanmenbinee 3Hagenne Gpynkmun f(x) =x* - 2x* +1 ma orpeske [0;2] paBHO
1) 1
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2) 9
3) -1
4) 0

20. Haubounpiee 3HaueHue GyHKIuu f(x) =éx3 - %xz + 2 Ha otpeske [0;3] paBHO

1) 8/3
2) 43
3) 2
4 3

23. Haumenbuiee 3Hauenne Gpynkmun f(x) =x* - 2x* +1 na orpeske [0;2] paBHO
1)1

2)9

3) -1

4)0

3x+1

24. IIpon3BoaHast 4aCTHOTO paBHa

4x-1
7
(4x- 1)
24x +1
(4x-1)*
7
4x-1
7
C(4x- 1)

)

2)

3)
4)

25. [Ipon3BogHAst YaCTHOTO paBHa

4x-1

16x- 6

(4x- 1)
) 2

(4x - 1)?

2
4x-1

2

(4x- 1)

1))

2)

3)

4)

26. IIpousBoanoit ¢pyukuuu y = f (X) Ha3pIBaeTCs OTHOILIEHUSI TTPUPALIECHUS
GYHKIIMHM K IpUpAIICHUIO0 apTyMEHTa, KOI/la MpupalleHue apryMeHTa CTPEMUTHCS K HYIIO, T.€. Y' =

lim —.
D®0 Dy

27. dynkuusa y=f(x) HenmpepslBHA B TOYKE X=a , €CJIM OHA OINpejesieHa B 3TOM TOUKE U €cld
OECKOHEUYHO  MaJioMy  MpHpAIEHHI0  apryMeHTa  COOTBETCTBYEeT  OECKOHEYHO  Majoe
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, T.e. . Dy=0 BOMM3M ToUKM a.
28. HeompenenennsiM wuHTerpasiom oT ¢yHKkuuu f(X) Ha3piBaeTcs BBIpaOXEHHE BHIA

Of (x)dx =F(x)+c, ecnu F (I(x) =f (x) ®ynkuus F(x) HasbpiBaeTcs JUIsL 3aJJaHHOM
bynkuum f(x).

: Ul
29. Ipusnak Jlanambepa. Eciu qast psma Q U, cymectsyer npegen  lim —"*L = J7, 10 s10T

n=l ne¥ U,
PST CXOUTCS TIPU U PACXOJHUTCS TIPU . Ipu I=1 Bompoc 0 CXOAUMOCTH OCTa&TCs
OTKPBITBIM.

¥ ¥

30. IlepBbIii IpU3HAK CPABHEHMA: MMyCTh JaHbl JBa psga g U 2 1 a Vn , IPUYEM KaXKIbI 4jIeH
n=l n=l

IIEPBOTO psijia HE MPEBOCXOAUT COOTBETCTBYIOIIETO WieHa BTOpPOro psaa, T.e. ULV, (n = 1,2,3...),

TOTJla, €CIU CXOAWUTCS BTOPOU psf, TO NIEPBBIM Psf, €CIM PACXOAUTCS IEPBBIA psl, TO

31. Ecnu ¢pynkuus F(x)-nepBooOpasnas ans pynkuuu f(x) Ha mpomexxyTke X, TO MHOKECTBO
dbynkumii F(x)+C, rane C-ipou3BoibHast TOCTOSTHHAS, HA3bIBAETCS oT

dynkimu f(x) Ha 5TOM MPOMEKYTKE U 0603HaUaeTCst cUMBOIOM () (x)dx =F(x) + ¢ . [Ipu aToMm

dbynkus f(X) Ha3pIBaeTCs MOABIHTErpaNbHON GyHKIMEH, f(X)dX — MOABIHTETpaTbHBIM BHIPAKEHUEM,
a TIepeMeHHas X IePEMEHHON MHTETPUPOBAHUS.

32. [lycTh naHa uyncnoBasi MOCJIEIOBATEILHOCT d;, Ay, A3, Ay, A5, ... .... BBIpaXKeHUE BUIA

a;tat astast... ... +a,+  Ha3bIBACTCA
Yucna a;, a, as ay, as, ... ay,....HA3BIBAIOTCS

32. Pan Buna aptax+ ax’+ayc+...... +a,x".  Ha3bIBaeTCs CTENECHHBLIM pAnoM. Hucna a;, a,, as,
ay, .... Ha3BIBAIOTCS CTEIIEHHOTO PsAJa.

..........

33. Teopema A6ens. 1) Eciu creneHHOM psaj aptax+ ax’+as’+...... +a, X"+ CXOOUTCS TIPH X=X
(x¢#0), TO OH CXOUTCS U PUTOM aOCOJFOTHO, JUIS BCEX X, YAOBJICTBOPSIOUINX YCIOBUIO ;
2) ecu pan aptapxt ax’+asx+... . +a,x"; PacXOoQMUTCSA IPH X=X; TO OH PACXOMUTCA JJIsl BCEX X,
YJIOBJICTBOPSIONIUX YCIOBHIO

34. Ilepsas Teopema Betiepmrpacca. Eciiu pynkius f(X) onpenenena u HempepbIlBHA HA OTPE3Ke
[a,b] To oHa Ha 3TOM OTpE3Ke.

35. Iuddepenmmanom ¢pynkun y=f(X) B TOUKe Xy Ha3bIBAETCS TIaBHAS, ,
4acTh NMpUpanieHus GYHKIUU B 3TOH TOUKE.
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5. Meroguuyeckne MaTepuaJibl, olpeae/sonme npoueaypbl OUeHUBAHUSA
KOMIIETCHIH

5.1 Kpurepun oueHMBaHNsI KA4eCTBA YCTHOIO OTBETA

OneHka «OTJIMYHO» BBICTABISETCS 3a TIIyOOKO€ 3HaHWE MPEIYyCMOTPEHHOTO MPOrpaMMon
MaTepuaiga, 3a yMEHHME 4YEeTKO, JaKOHMYHO W JIOTMYECKHM II0CJIEJIOBATEIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOMPOCHI.

OneHka «xopomo» — 3a TBEpJOE 3HAHME OCHOBHOIO (IIPOrpaMMHOI0) Marepuaia, 3a
rpaMOTHBIE, 0€3 CYIIeCTBEHHBIX HETOYHOCTEH OTBETHI HA IOCTABICHHBIE BOMPOCHI.

OneHka «ya0BJIETBOPUTENbHO» — 3a 00Illee 3HAHHME TOJIBKO OCHOBHOI'O MaTepHalia, 3a OTBETHI,
coJleprKalie HETOYHOCTH WM CIa00 apryMEHTHUPOBaHHBIC, C HApYIICHHEM IOCIIE0BATEIbHOCTU
U3JI0’KEHUS MaTepuana.

OneHka «HeyJI0BJIEeTBOPUTEIbHO» — 33 HE3HaHHE 3HAUYUTEIbHOW YacTH MNPOTrPaMMHOIO
MaTepuaia, 3a CYIIECTBEHHbBIC OITMOKM B OTBETAaX Ha BOMPOCHI, 32 HEyMEHUE OPHUEHTHUPOBATHCS B
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MaTepuale, 34 He3HaHWE OCHOBHBIX MOHATUHN AUCUUTUINHBIL.
5.2 Kpurepumn oueHMBaHHWsI TECTUPOBAHMS

[Tpu TecTupoBaHUM Bce BepHbIe OTBeTHl Oepytcs 3a 100%.
90%-100% oTnuuHO

75%-90% xopormo

60%-75% yIoOBIIETBOPUTEITHHO

MeHee 60% HeyIOBIETBOPUTEIBLHO

5.3 Kpurepum oueHuBaHMs Pe3yJbTATOB OCBOEHMS JUCHMILIUHBI

OneHka «OTJIMYHO» - CIIOCOOEH YBEPEHHO IMOCIEN0BATeNIbHO U JIOTUYECKH MPABUJIBHO U3JIararhb
OCHOBHBIE  pa3iefbl BbICIIEH MaTeéMaTUKM U €CTECTBEHHO — HAy4YHBIX JIUCUUIUIMH,
CUCTEeMaTU3UPOBATh TEOPETUUECKHI MaTepuaj, YBEpPEHHO apryMEHTHUPYET, OCYIIECTBIISIET BHIOOP
TEOPETUYECKOTO M MPAKTHUECKOTO0 MaTepualia pasfesioB (QyHIAMEHTATBHOW HayKH npu
BBIMIOJTHEHUH HAYYHBIX U MPAKTUYECKUX MCCIEIOBAaHUM, CIOCOOEH YBEPEHHO BBISBISATH METOMABI U
pazzesnbl BbICIIEH MaTeMaTUKU U €CTECTBEHHO — HAYYHbBIX JUCLHUIUIMH B IPAKTUYECKOW peann3anuu
MOCTPOCHHUS MaTEMaTHUYECKUX MOJIENIeH pa3IMuyHON HAallPaBICHHOCTH.

OrneHka «XOpomo» — Croco0eH MOCIeI0BaTeNIbHO U JIOTHYECKU MPaBUIBHO H3JaraTh OCHOBHbBIE
pasaciibl BBICIIIC MAaTEMAaTUKH U €CTECTBEHHO — HAay4YHbIX AOUCHUIUIMH, CHUCTCMATH3UPOBATH
TEOPETUYECKHI  MaTepua, apryMEHTHUPYET, OCYLIECTBJIIET BBIOOp TEOPETUYECKOTO U
NPaKTUYECKOTO MaTepuaia pa3feioB (pyHIAaMEHTAIbHOH HAayKd TPHU BBHIOJHEHWU HAYYHBIX MU
MPAKTUUECKUX MCCIEAOBAaHUM, CIIOCOOEH BBISABISATH METOAbI M pa3zelibl BhICIICH MaTeMAaTUKH U
CCTCCTBCHHO — HAYYHBIX JUCHUIIIMH B HpaKTI/I‘{eCKOfl pcam3anii MOCTPOCHUSA MATCMATUUYCCKHUX
MOJIeJIeH pa3InuyHON HAMPaBICHHOCTH

OneHka  «yIOBJIETBOPUTEJIBHO» —  CIOCOOEH YaCTUYHO MOCIEAOBATEIbHO U JIOTMYECKU
IPaBWJIBHO  H3JIaraTb OCHOBHBIE pAa3JeNbl BBICIIEH MAaTeMaTUKU M E€CTECTBEHHO — HAyYHBIX
TUCHUIUIMH, CHUCTEMAaTH3UPOBAaTh TEOPETUYECKUH  MaTepuall, YacTUYHO apryMEHTHpYET,
OCYILIECTBIISIET BBIOOP TEOPETHUYECKOTO M MPAKTHUECKOT0 MaTepHaja pas3ziesoB (pyHIAaMeHTaIbHON
HAayKH TpU BBIMOJHEHUN HAYYHBIX U MPAKTUYECKUX UCCIIEOBAHHM, CIOCOOEH YaCTUYHO BBISBIATH
METOJIbl M pa3JieNbl BbICIIEH MAaTEMaTUKU U €CTECTBEHHO — HAYUYHBIX AMCLMILIMH B MPAKTUYECKON
peanu3aiyy MoCTPOSHUsI MaTeMaTHUYECKUX MOJIeIel pa3IMyHOoil HalpaBIeHHOCTH

OneHka «HeyI0BJIETBOPUTEJIBHO» — HE CIOCOOEH IMOCIIeI0BaTeNIbHO U JIOTHUECKU MPaBUILHO
u3JaraTb OCHOBHBIE pa3/eibl BBICIIEH MAaTEMaTMKU M €CTECTBEHHO — HAYUYHBIX JUCLUIUIMH,
CUCTEMATU3UPOBATh TEOPETUUECKHUI MaTepuall, He CIIOCOOEH BBISBIISITH METObI U Pa3/IeNbl BhICIIEH
MaTEMaTUKd M €CTECTBEHHO — HAyUYHBIX AUCLMIUIMH B IPAKTHUUECKON peaau3aluy IOCTPOEHUs
MaTeMaTHYeCKUX MOJEJel pa3MyHOM HamnpaBlIE€HHOCTH, HE apryMEHTHPYET, HE OCYIIECTBISET
BBIOOpP TEOPETHUYECKOTO M MPAKTUYECKOrO MaTepuana pasfesioB (pyHIaMEHTAIbHOH HAayKH IpU
BBIMIOJTHEHUH HAYYHBIX U MPAKTUUYECKUX UCCIIETOBAHUM, HE CIOCOOEH BBISIBISITH METObI U pa3ieibl
BBICIICH MaTeMaTHKH M E€CTECTBEHHO — HAYYHBIX AUCHUIUIMH B MPAKTHUYECKOW peanu3alnuu
MOCTPOCHHUS MaTEMaTHYECKUX MOJIEJIeH pa3IMyHOM HAIIPaBIEHHOCTH

5.4. Kpurepum oueHMBaHWsI KOHTPOJbHOM PadoOThI

[Ipu npoBepke KOHTPOJILHON pabOTHI Bce BepHble OTBEeTHl Oepyrcs 3a 100%.
90%-100% oTau4HO
75%-90% xopomio
60%-75% yIOBIAETBOPUTEITHLHO
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MeHee 60% HeyI0BIETBOPUTEIBLHO
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