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1 IIOSICHUTEJIBHAS 3AIIUCKA

1.1 Heapb AucCHMILUIMHBI: POPMUPOBAHNE CUCTEMATUUYECKUX 3HAHUI B 001aCTH MaTeMaTu-
YEeCKOro aHalln3a, O €r0 MECTE U POJIM B CUCTEME MAaTEMaTHUYECKUX HAYK, IPUIIOKEHUIX B €CTe-
CTBEHHBIX Haykax. M3yueHue mpenmMera JaeT BO3MOXKHOCTh MOTYYUTh 0a30BYI0 (yH/IaMEHTAIIb-
HYIO ITOJATOTOBKY 0 M30paHHOMY HalpaBJICHUIO TOATOTOBKH.

1.2 Mecto nucuunmiaudbl B cTpykrype OOII: Jlucuumimbaa « MareMaTHuecKuil aHaIm3»
OTHOCHUTCS K JUCHHUIUIMHAM 00s3aTenbHoi yactu Oyoka b1 (51.0.15).

J11s OCBOEHUS TUCIUILIMHBI UCTIOIB3YIOTCS 3HAHUS, YMEHUS U BUJIbI e TeIbHOCTH, cop-
MHUPOBaHHBIE B IPOLIECCe U3yUeHHs mpeaMeToB «Marematukay, «MHdopmaTrkay B 0011€00pa3o-
BaTEJIbHOM ILIKOJIE.

1.3 IucuuniauHa HanmpasJieHa Ha ¢oopMupoBaHue ciaeayromux komnerenuuii: OIIK-

- OIIK-1. Cnoco0OeH NpUMEHSITh €CTECTBEHHOHAYYHbIE U OOIEMH)KEHEPHBIE 3HAHUSI, ME-
TOJIbl MATEMaTUYECKOI0 aHAIM3a U MOJICJIMPOBAHMS, TEOPETUUECKOT0 ¥ HIKCIIEPUMEHTAIBHOTO UC-
CJIEZIOBaHUS B POPECCUOHATILHON NESATEIbHOCTH, HHAUKATOPAMHU JOCTHKECHUS KOTOPOU SBIISI-
eTcsL:

e 11/I-1onk-1-3HaTh: OCHOBBI MaTEeMaTUKH, (PU3KMKU, BBHIUUCIUTEIILHOW TEXHUKU U IPO-
rpaMMHUPOBAHUS;

e 1]/I-20mk-1-ymeTh: pemarb cTaHIapTHBIC TPOPECCHOHATBHBIE 3a/1a41 C IPUMEHEHUEM
€CTECTBEHHOHAYYHbIX M OOIEMH)XEHEPHBIX 3HaHUI, METO/10B MaTEMAaTHYECKOT0 aHAJIN3a U MOJIe-
JUPOBAHUS;

e UJI-30omnk-1-uMeTh HABBIKM: TEOPETUYECKOTO M IKCHEPUMEHTAIBHOI'O HCCIIEIOBAHUS
00BEKTOB IPOPECCHOHATBHON e TETbHOCTH.

1.4 TlepeyeHb NJIAHNPYEMBIX Pe3yJIbTATOB 00y4eHMs. B pe3ynbraTe U3ydeHus qUcCLu-
IUTMHBI CTYAEHT JOJIKEH

- 3HATD.

® OCHOBHBIE [TOHATHS U METOJIbI MATEMAaTUYECKOTO aHAJIN3a,;

- YMeTb.

® [PUMEHATHh MaTeMaTHYECKHE METO/bI IPHU PEIICHUH NMPOPECCUOHANBHBIX 3a/1a4 TOBbI-
IIIEHHOM CJI0KHOCTH;

e pewaTh TUIIOBBIE 33a4U 110 OCHOBHBIM pa3zeilaM Kypca, UCIIOJIb3Ysl METOIbl MaTeMa-
TUYECKOT'O aHAJIN3a;

- BJIa/IeTh!

e METOJaMH IOCTPOEHHUS MaTEMaTUYECKOW MOJIENIN MPOPECCUOHANBHBIX 3314 U COJEp-
JKATEJIbHOM MHTEPIPETALMH MOTYYEHHBIX PE3YJIbTATOB.

1.5 O6mas Tpy10eMKOCTh JUCHUIIMHBI «MaTeMaTH4ecKuii aHaJIN3)» COCTaBIsIeT 8 3a-
yeTHbIX equnumil (nanee — 3E) (288 yacon):

[IporpamMma mpenycmMaTpuBaeT U3ydyeHUE MaTepuana Ha JISKIUSIX U IPaKTHYECKUX 3aHs-
tusx. [Ipeqycmorpena camocrosaTenbHas padboTa CTYJSHTOB 10 TeMaM U pazzaenam. [IpoBepka 3Ha-
HUH OCYyIIECTBISAETCS PPOHTATBHO, MHIUBUAYATBHO.

1.6 O0bem AUCHMILVIMHBI U BUAbI Y4eOHOH 1esITeIbHOCTH

O0beM TUCHUILIMHBI M BHIbI Y4e0HO 1eiTeTbHOCTH (04Has (popma o0yueHHs1)

Buj yueoHoii pa6oThl Bcero yacosn Cemectp 1 Cemectp 2
OO6mas Tpya0eMKOCTh 288 108 144
AynuUTOpHBIE 3aHATHS 126 54 72
Jlexnun 50 22 28
[TpakTrueckue 3aHATHS 76 32 44
CamocrosiTenpHas pabora 126 54 72
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DOK3aMeH

O0beM TUCHUIUIHHBI M BH/IbI Y4e0HOH 1eATeIbHOCTH (3a04Hasi popMa o0yueHus )

Bua yueOHo# padoThl Bcero yacosn Cemectp 2 Cemectp 3
OO61mas TpyA0eMKOCTh 288 104 171
AyIUTOpHBIE 3aHATHS 30 14 16
Jlexun 12 6 6
[IpakTryeckue 3aHIATHS 18 8 10
CamocrosiTenpHas paboTa 245 90 155
Byt uTOroBoro KOHTpOJIsl 13 3auer DK3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE
2.1 Ounas ¢opma o0yueHus
YuyeOHO-TeMaTHYECKUIi IIaH
HanMeHoBA e Beero AyIMTOpPHBIE 3aHATHS Camocrosi-
Ne IIpakTuyeckue | TeJIbHAsA
TeM (pa3aesioB) 4acoB Jleknuu
3aHATHS pabora
Paznen l. Beegenue B aHa/Iu3. 64 14 18 32
1. | [elicTBUTEIbHBIC YHCIIA. 8 2 2 4
2. | OyHKIUU. 12 2 4 6
3. | llpenen. 36 8 10 18
4. | HenpepbIBHOCTh (PYHKIIUH. 8 2 2 4
Paznen II. Inddepenuuans-
HOe HMCYHCJIeHue A (QyHK- 44 8 14 22
U OTHOW NepeMeHHOi.
1. | IIpousBonHas u nauddepen- 24 4 8 12
UL
2. | OcHoBHble Teopembl audde-
PEHIIUATIBHOTO HUCYHCIICHUS U 20 4 6 10
WX MPUIIOKESHHSL.
Hroro 1 cemecTp 108 22 32 54
2 cemecTp
Pasznen I11. Paasl 24 4 8 12
1. | Yucnossle psibl. 12 2 4 6
2. | OyHKINOHAIBHBIE PSIJIBI. 12 2 4 6
Paznen IV. UHTerpajnbHoe uc-
yucaeHue 1ast QyHKIui oa- 40 8 12 20
HOM IepeMeHHOM.
1. | HeonpeneneHHsblil UHTErpal. 24 4 8 12




2. | OnpeneneHHbIN HHTETPAI. 8 2 2 4

3. | [lpunoxeHus onpeneaecHHOro 8 2 2 4
UHTErpaa.

Paznen |V. duddepenumnaiib-

HOE MCUYHCJIeHue A (PyHK-

oMl HECKOJIbKHX TMepeMeH- 20 4 6 10
HBIX.

1. | ®yHKIUMM HECKOJBKHX Mepe- 6 1 2 3
MEHHBIX.

2. | uddepenuupyempie  GyHK- 6 1 2 3
LIUH.

3. | Okctpemymbl  (pyHKIIUM — He- 8 2 2 4
CKOJIbKUX [IEPEMEHHBIX.

Pazgen VI. UuTerpanbHoe uc-
ynciaeHue st GyHKuUui He- 36 8 10 18
CKOJIBKHX MepeMeHHbIX.

1. | /IBoiiHBIE W TpOWHBIC WHTE- 20 4 6 10
TpaJIbl.

2. | Hexotopble mpuMeHEeHHS KpaT- 8 2 2 4
HBIX MHTETPaJIOB.

3. | KpuBonuHeliHbIe MHTETPAIIBI. 8 2 2 4
Paznen VII. duddepenun- 24 4 8 12
aJIbHbIe YPABHEHHUS.

1. | Juddepenunanpupie ypaBHe- 12 2 4 6
HUS IEPBOTO NOPSIIKA.

2. | duddepennnanpapie  ypaBHE- 12 2 4 6
HUS BBICIIUX MTOPSIKOB

Hroro 2 cemectp 144 28 44 72
3auer 10
OK3aMeH 26
UTOro 288 50 76 126
HMuTepakTHBHOE 00yUeHHeE MO THCIHUIIIMHE
Koax-
Ne HaumeHoBaHue Bun ®opma BO
B TeM (pa3eJioB) 3aHATHA HHTEPAKTHBHOI'O 3AHATHA ya-
COB
1 cemecTp
1. | HdelicTBUTENbHBIE YUCIA. I'pynnoBas  pabora: «Pemenue 9
np YPaBHEHHMI W HEpPaBEHCTB C MOJY-
JTeM».
2. DynKm. I prvrnblﬁ cToil: «JloKka3areabCTBO 5
CBOMCTB (PyHKIIUNY.
3. | [Ipenenn. WnnuBuayansHas paboTta ¢ npume-
HEHHEM UHTEPAaKTUBHOTO JIEKTPOH-
b | HOTO 00y4YaroIero pecypca 1
Iskanderus elLearning: «IIpenen
byHKITINY.




4. | Ilpenemn.

11p

I'pynmoBas pabora: «Jlokazaremns-
CTBO BTOPOT'O 3aM€4aTeIbHOrO Ipe-
Jieay.

5. | HempepsiBHOCTD PYyHKITHH.

1p

Pabora B mansix rpymnmax «Hccme-
noBaHue (DYHKIUM HA HEMPEPHIB-
HOCTBY.

[TpousBonnas u auddepen-
1yan GyHKINAH.

NunuBuayansHas padbora ¢ npume-
HECHUEM UHTCPAKTHUBHOT'O 3JICKTPOH-
HOTO 00yYaromero pecypca
Iskanderus eLearning: «IIpou3Bo-
Hasa».

[IpowsBognas u auddepeH-
uan QyHKIUN.

WNuauBuayaibHas paboTa ¢ mpuMe-
HCHHEM HHTEPAKTHBHOTO JIEKTPOH-
HOT0 00y4aromero pecypca
Iskanderus eLearning: «IIpou3so-
Has CJIOKHON (DYHKITHMY.

8. | [lpomsBomnas u auddepen-
1an GyHKIHH.

1p

Pabora B ManbIx rpynnax: «Bprauc-
JICHHE MIPOU3BOIHON (PyHKIMUY.

9. | OcHoBHble Teopembl nudde-
PEHITMAIBHOTO HWCYHCICHUS W
UX TIPUIOKCHUS.

NunnuBunyansHas paborta ¢ mpu-
MEHEHHEM HWHTEPAaKTUBHOIO 3JIEK-
TPOHHOT'O 00YYaIOIIIEero pecypca
Iskanderus eLearning: «Mccrenosa-
HUEe (QYHKIUHU C IOMOILIBIO MPOU3-
BOJIHOI.

10.
OcHoBHbIE TEOpembl AuPde-

PCHOHUAIBHOTO HCUYUCIICHUSA U
HX IIPUIIOKCHUA.

1Ip

['pynnosast pabora:

Tpenunr 1 «lIpomexyTku Bo3pac-
TaHUsl, yObIBaHUS (DYHKLIUN.
Tpenunr 2 «IIpomMexyTKH BBITYK-
JIOCTH, BOTHYTOCTH (DYHKIIMMY.

Hroro 1 cemecTp

18

2 cemecTp

YHucnoBblie psabI.

1p

NunuBunyansHas pa60Ta C mpuMe-
HCHUCM MHTCPAKTUBHOTO JJICK-
TPOHHOTO 00YyYaIoIIero pecypca
Iskanderus eLearning: «Psiabi».

qDYHKHI/IOHaJ'H)HI)Ie pAABI.

1p

PaGota B ManbIx rpynmnax: «pasio-

KeHHe (PYHKIUU B CTEIICHHOM psijl.

[IpubnuxeHHbIe BBIYUCIIEHUS C T0-
MOILBIO PSJOBY.

HeonpeneneHnHbiil mHTErpas.

NunuBuayansHas paboTa ¢ mpume-
HCHUCM UHTCPAKTHUBHOTO 3JICK-
TPOHHOTO 00YYaIOIIEero pecypca
Iskanderus eLearning: «Metoj uH-
TCTPUPOBAHUSA T10 HACTAM.

Heonpenenenublii UHTErpal.

NunuBuayanpHas paboTa ¢ mpume-
HEHHEM WHTEPAKTHBHOTO JJICK-
TPOHHOT'O 00YYaroIlero pecypca
Iskanderus eLearning: «uTerpu-
poBaHuE TPOOHO-PAITHOHATIEHBIX
byHKIHI.




5. | IlpunoxeHuss OMNpeaeIeHHOTO I Kpyrasriit cron: «Ilpunoxenns 2
MHTErpaJa. OIPEICIEHHOr0 NHTErpajay.
6. | OyHKIMU HECKOJBbKHX Iepe- p Pa6ora B Manbix rpymnmnax: «Ilo- 1
MEHHBIX. CTpOCHHE JTUHUI YPOBHS»
7. NunuBuayansHas paboTa ¢ mpume-
OKCTpeMyMbl  byHKIMH  He- HEHUEM MHTEPAKTUBHOTO 3JIEK-
np TPOHHOT'O 00YYaroIero pecypea 1
CKOJIbKUX MTEPEMEHHBIX. . .
Iskanderus eLearning: «¥YcioBHbIi
IKCTPEMYM).
8. | JIBoWiHbIE M TpOWHBIC HWHTE- p I'pynmoBas pabora: Beruncnenue 2
rpajsl. JIBOMHBIX MHTEIPAJIOB.
9. | JIBoliHbIE M TpOWHBIC HWHTE- p I'pynmoBas pabora: Beruncnenue 2
rpajsbl. TPOMHBIX UHTETPAJIOB.
10. | HexoTopblie mpuMeHEHUs Kpat- I Kpyrasiii cton: «[Ipunoxenus 9
HBIX HHTETPAJIOB. KpPaTHBIX UHTEIPaJIOBy.
11. PaGora B Manbix rpymnmnax: «Kpuso-
KpuBosMHENHbIE UHTETPAIBI. np JUHEWHbIe UHTErpaisl 1poaa, 2 2
poJiay.
12. NunuBuayanpHas paboTa ¢ mpume-
HEHUEM MHTEPAKTUBHOTO JJIEK-
Huddepernmansabie  ypaBHe- I TPOHHOT'O 00YYaIOIIIEero pecypca 9
HUS IEPBOTO HOPSIIKA. Iskanderus eLearning: «JIuneiinbie
mddepeHranbHbIe ypaBHEHHS
MEPBOTO MOPSIKAY.
13. Pabora B manbix rpynnax: «Permie-
Juddepenunansabie  ypaBHe- p HUe TudQepeHInaIbHbIX YpaBHe- 1
HUS IEPBOTO MOPSAIKA. HUH TIEPBOT0O NOPSAKAa METOIOM
W30KIMH.
14. WnpuBuayanbpHas paborta ¢ mpumMe-
HEHUEM MHTEPAKTUBHOTO 3JIEK-
TPOHHOT'O 00YHYaroIlero pecypca
Iskanderus eLearning: «JIuneiinbie
Juddepenunansabie  ypaBHe-
HIS BBICIIIAX TTOPSIKOB np HEOoTHOpOoAHbIE MU depeHIab- 2
HbI€ YPaBHEHUS BTOPOTO MOPSIKA C
HOCTOSIHHBIMU K03 purimenTamu u
KBa3MMHOT'O4JIEHOM B IIPaBOM Ya-
CTH».
HTroro 2 cemecTp 24
UTOro 42
1.2 3aounas popma odyuenus
Y4eOHO-TeMaTHYECKHH NJIAH
HanMeHoBanme Beero AyIMTOpHBIEC 3AHATHS Camocrosi-
Ne IIpakTHyeckue | TeJabHAsA
TeM (pa3aesioB) 4acoB Jleknuu
3aHATHA padora
Paznen . BBegeHnue B aHa/Iu3. 62 4 2 54
5. | JIeHCTBUTEIbHBIC YHCIA. 10 1 0 9
6. OyHKINH
) 12 1 0 11




[Ipenen. 32 28

HenpepsiBHOCTD QPYyHKITHY. 8 6

Paznen II. Anddepennuanb-

HOe HCYMCJIeHue A (QyHK- 42 36

Ui OTHOW NepeMeHHOI.

[IpousBomnas u auddepen- 24 21

a.

OcHoBHble Teopembl nudde-

PEHIIUATILHOTO HWCYHCIICHHS H 18 15

UX MPHIIOKCHHUS.

Hroro 2 cemecTp 104 90
3 cemecTp

Paznen I1I. Paasi 32 29

YwucnoBble psbl. 16 14

OyYHKIMOHATBHBIE PSAJIBI. 16 15

Paznen IV. UHTErpasibHoE HC-

yucjaeHue A GyHkuui oa- 42 38

HOM IepeMeHHOM.

HeomnpeneneHuplii MHTETpaJL. 20 18

OnpeneneHHblil UHTErpal. 11 10

[IpuioxxeHus onpeaeIeHHoro 11 10

MHTErpaa.

Paznen |V. duddepenumnaiib-

HOE HCYHCJIeHHEe 1A (PYHK-

OHMi HECKOJBKHX IepeMeH- 32 29

HBIX.

@DYHKIIMM HECKOJIBKMX Iepe- 11 10

MEHHBIX.

Huddepenuupyembie  GyHK- 11 10

U,

OKkcTpeMyMbl  (QYHKIMM — He- 10 9

CKOJIbKHX MTEPEMEHHBIX.

Paznen VI. UuTerpajibHoe uc-

yucjaeHue A QyHKIUA He- 33 30

CKOJIBKHX NepeMeHHbIX.

JIBoiiHbIE W TpOWHBIE HWHTE- 12 10

TpaJIbl.

Hekortopsie mpumeHeHns Kpat- 11 10

HBIX MHTETPAJIOB.

KpuBonuHeliHble HHTETpaIbI. 10 10




Pazgen VII. Junddepennu- 32 1 2 29
aJIbHbIe YPABHEHHUS.
3. | Auddepenunansupie ypaBHE- 16 1 1 14
HUS IEPBOTO NOPSIIKA.
4. | Inddepennuanpapie ypaBHeE- 16 0 1 15
HUS BBICIIUX MTOPSKOB
Hroro 3 cemectp 171 6 10 155
3auer 4
OK3aMeH 9
UTOro 288 12 18 245
HNuTepakTHBHOE 00yUeHHe 110 JUCHHUIIIMHE
Koa-
No HaunmenoBanue Bun ®opma BO
h TeM (pa3aeioB) 3aHATHA HHTEPAKTHBHOIO 3AHATHS ya-
COB
2 cemecTp
1. | Ilpexnen. WnpuBunyanbHas pabora ¢ nmpume-
HEHHEM WHTEPAKTUBHOTO JIEKTPOH-
np HOT'0 00Y4Yaromiero pecypca 1
Iskanderus eLearning: «IIpexen
GYyHKIHMNY.
2. | IpomsBomnas u auddepen- WnnuBuayansHas pabota ¢ mpuMe-
uan GyHKINH. HEHHEM HHTEPAaKTUBHOTO JIEKTPOH-
hi§ HOT'O 00YYaromiero pecypca 1
Iskanderus eLearning: «ITpou3so-
Hasl CI0KHOU QYHKITUN.
Ocnosibie TeOpeMbl Anpde- WnnuBuayanbHas paborta ¢ npume-
PEHLIMAIBHOTO HMCYHMCICHUS U
3. HEHHMEM HHTEPAaKTUBHOTO 3JIEKTPOH-
WX TIPHIIOKCHHUS.
I HOTO 06yqafomero_ pecypca
Iskanderus eLearning: «MccrnenoBa- 1
HUe (YHKIUU C MOMOIIBIO MPOU3-
BOJHOI.
4. OcHoBHBIE Teopembl U de- I'pynmosas pabora:
PEHIEATBHOTO HCUHCICHHA ¥ Tpenunr 1 «IIpomexyTkn Bo3pac-
np TaHusl, yObIBaHUS (DYHKLIUN. 1
UX MPUIIOKECHHUS.
Tpenunr 2 «IIpomMexyTKH BBITYK-
JIOCTH, BOTHYTOCTH (DYHKIIUNY.
HTroro 2 cemectp 4
3 cemecTp
3. | HeompeneneHHbIi UHTETpa. WnpuBuayansHas paborta ¢ mpume-
HEHHEM WHTEPAKTHBHOTO JJICK-
np TPOHHOTO 00YYaIoIIero pecypca 1
Iskanderus eLearning: «Metoj uH-
TETPUPOBAHUS IO YACTSIMY.




10

4. . NnnuBuayansHast paboTa ¢ mpume-
Heonpenenenuslii nuHTErpall.

HEHUEM MHTEPAKTUBHOTO 3JIEK-
TPOHHOTO 00YyYaIoUIero pecypca
Iskanderus eLearning: «uTerpu-
poBaHKe IPOOHO-PALIMOHATBHBIX
GbyHKIHIRY.
8. | JIBoliHBIE M TPOWHBIC HWHTE- p I'pynnosas pabota: Beruucnenue
rpajbl. JIBOMHBIX MHTEIPAJIOB.
9. | JIBoiiHbIe M TpOIHBIC WHTE- p I'pynmoBast pabota: Beruucnenue
rpajbl. TPOMHBIX UHTETPAJIOB.
12. NunuBuayansHas paboTa ¢ mpume-
HEHUEM MHTEPAKTUBHOTO 3JIEK-
HuddepeHnnansabie  ypaBHe- TPOHHOTO 00YyYaIoIIero pecypca
HUS IIEPBOTO MOPSIKA. Iskanderus eLearning: «JIuneiinbie
mddepeHranbHbIe ypaBHEHHS
MEPBOTO MOPSIKAY.
14. | Muddepenunansubie ypaBHE- WnnuBuayansHast paboTa ¢ npume-
HUS BBICIIUX MOPSIIKOB. HEHUEM MHTEPAKTUBHOTO JJIEK-
TPOHHOT'O 00YYaIOLIEro pecypca
Iskanderus eLearning: «JIuneiinbie
np HEOJITHOpOIHbIE U depeHab- 1
HBI€ YpaBHEHUS BTOPOTO MOPSAKA C
NOCTOSIHHBIMU K03 punimenramu u
KBa3UMHOTOYJICHOM B IIPaBOM 4a-
CTHY.
Hroro 3 cemecTp 6
UTOro 10

3 COAEP)KAHUE TEM (PA3JIEJIOB)

PA3JIEJI |. BBEAEHUE B AHAJIN3

Tema 1. JlelicTBUTEILHBIE YN CJIA.
MHoxecTBO NeHCTBUTENbHBIX uncen. ['eomeTpuyeckoe n3o0paxkxeHue AeMCTBUTEIbHBIX YUCEIL.
HenpeppIBHOCT MHOXKECTBA IEHCTBUTENBHBIX YKcel. OrpaHUYEHHbIE, HEOIPAHUYEHHbBIE MHOXKE-
ctBa. [Ipomexxytku. CynpeMym U HHGUMYM MHOXECTBA, UX CYIIECTBOBAHHUE.

Tema 2. ®yHkuuH.
Orobpaxenus. JlelictButenbHas QyHKIUS TeHCTBUTEIbHON nepeMeHHor. HekoTopsie TUIIBI TT0-
BeeHus pyHkuuu. CnoxkHast GpyHkius. O6paTHas QyHKIHS.

Tema 3. Ilpene.r.
[Tpenen ¢pynkuuu B Touke. CBoicTBA PYHKIMHU, UMEIOILEH npesen B Touke. [Ipenen ¢pyHkumuu no
MHOkecTBY. OmxHoctopoHHue npenensl. [Ipenen QyHkuun Ha GECKOHEYHOCTH W OECKOHEUHBIN
npenaei. Yucnosas 1ociie10BaTeabHOCTh. [Ipenen uncioBoil nocieoBaTenbHOCTH. beckoHedHO
Manble QyHKIMU U X cBoicTBa. [Ipenen cymmsl, npousBeaeHus, yactHoro. [IpeaenbHplil nepe-
X071 B HepaBeHcTBax. [Ipenen ciaoxuoi ¢ynkuuu. [lepBolit 3amedatensublii npenen. CpaBHeHHE
O6eckoHeyHO MaibIX QyHKIMA. BTopoil 3amedarenbHbIN Ipeer.

Tema 2. HenpepbiBHOCTD GyHKIUH.
HenpepriBHOCTH (PyHKIIMK B TOUKE M HA MHOXKECTBE. Apu(METHUECKIE OTepaliii Hajl HeNpepbIB-
HbIMU QyHKUIMAMU. [IpenensHblil mepexo Mo/ 3HaKOM HelpepbIBHOM (GyHKIMU. TOYKHM pa3pbIBa.
Teopembl 0 MPOMEKYTOUYHOM 3HAUEHUU HENPepbhIBHON GyHKIMH. OrpaHUYE€HHOCTh, JOCTHXKEHNE
¢dyHKUIMEeH HanOONMBIIEr0 U HaWMEHBIETO 3HAYEHUH, HEMIPEPHIBHOCTh HA OTpe3Ke. DIeMeHTap-
HbIE QYHKIIAH.
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PA3JIEJI II. TU®P®EPEHIIUAJIBHOE UCYUCJIEHUE JIJISI ®YHKIUI OJTHOM ITE-
PEMEHHOI.

Tema 1. IlpousBognas u 1udpdepenumnal.

Huddepennmupyemocts Gpynkuuu. [IponsBoanas u quddepeHmnman, nx reoMeTpudecKuii 1 Mmexa-
HU4Yeckui cmbicia. HemnpepoiBHOCT muddepenuupyemoit ¢ynkuuu. HuddepenuupoBanue
CYMMBI, NIPOU3BECHHS, YacTHOTO. Juddepennupoanne cioxuoi ¢pyaknun. [IponzBoanas 06-
patHO# (yHkImu. TabGnuna nmpousBoaHbIX. [Ipon3BoOAHBIC BHICIIMX MOPSIKOB. MexaHUYECKUN
CMBICJI BTOPOH Tpou3BOIHON. J[uddepeHianbl BBICIINX MOPSIKOB.

Tema 2. OcHoBHBIE TeopeMbl JU(P(PepeHINATBLHOT0 HCHUCTCHUSA U UX NPUJI0KEHUS.
[Tpu3HaKK MOCTOSIHCTBA, BO3PACTAHUS U yObIBaHUS (DYHKIIMM HA POMEXYTKe. MakCUMyM U MH-
HUMyM. HeoOxoauMele yciaoBus s3kcTpemMyMa. JlocTaTouHble YCIOBUS SKCTpeMyMa. BrimykiiocTs,
BOTHYTOCTb Tpaduka pynkiuu. Touku nepernda. Acumntotsl. [loctpoenue rpadukoB GpyHKIHIA.
PA3JEJL I11. PAABI

Tema 1. UncsoBblie psiabl.

Yucnosoii psaa. Cxopstuecs psabl. OctaTok cxoaduierocs psjna. Heodxoaumoe ycinoBue cxoau-
Moctu. CpaBHenue psnoB. Ilpusnaku anam6epa u Komwm. [loHsiTHE 3HaKONEpEMEHHOTO psija,
abCoJIIOTHAs U YCJIOBHAs CXOAUMOCTH. Teopembl 00 ocTaTke psja. 3HaKOUYEpeyIOIUeCs Psiibl.
Teopema JleiiOuuma. AGCOMIOTHAS M YCIIOBHAS CXOAUMOCTb.

Tema 2. ®yHKIIHOHAJIbHBbIE PAABI.

OyHKunoHaNbHEIN psg. O6macts cxogumocTH. [lonstue crenennoro psga. Teopema Abens. Pa-
Jyc 1 MHTepBai cxoaumoctu. Psan Teitopa. Paznoxenue aneMeHTapHbIX (QyHKIMHA B CTEIIEHHOM
psa. [lpubnmkeHHbIe BEIYUCICHHS C TIOMOIIBIO PSIOB.

PA3JIEJ IV. UHTETPAJIBHOE UCYUCJEHUE JJIsI ®YHKIAN OJHOM NEPE-
MEHHOJ1.

Tema 1. HeonpeneseHHbIi MHTErPaJ.

[TepBooOpa3Has (GyHKLMS U HEONpeieneHHbIN nHTerpai. OCHOBHBIE CBOIICTBA HEOIPEIETIEHHOTO
uHTerpaia. Tabauia oCHOBHBIX MHTErpanoB. MHTerpupoBanue no yactsaM. MHTerpupoBanue 3a-
MeHOM nepeMeHHOM. MHTerpupoBanue pauuoHanbHbeIX GyHKIUI. IHTerpupoBanue mpocTenmmx
UppanvoHaIbHBIX QyHKIMHA. HTErpupoBaHe TPUTOHOMETPUYECKUX (PYHKIIUH.

Tema 2. OnpenesieHHbII HHTErpaJl.
3anauu, MPUBOIALINE K MIOHATHUIO ONPEIEIIEHHOr0 HHTerpana. OnpeneneHHslii nHTerpai. OcHoOB-
HbIE CBOICTBa omnpeaeneHHoro unterpana. ®opmyna Hetorona-Jleitonuna. Muterpuposanue no
qgacTsaM. IaTerpupoBanue 3aMeHON NIEPEMEHHOM.

Tema 3. [Ipusio:keHust onpeieIeHHOr0 MHTerpaJa.
Beruucnenue miuomaneit miockux ¢uryp. Beruucnenue oobema Tena BpalieHus. Bwruncnenue
JUIMHBI TJIaIKON TYTH.
PA3EJ V. JU®PEPEHIIUAJIBHOE HCUUCJIEHUE JJ5 ®YHKIMA HECKOJIb-
KX ITIEPEMEHHBIX.

Tema 1. ®DyHKINH HECKOJIBKHUX NIEPEMEHHBbIX.
[Tonstue pynkuuu. I'paduk pyHkum 1Byx nepemeHHbIX. [Ipenen u HenpepbIBHOCTS.

Tema 2. luddepenunpyembie GyHKIUM.

Yacrtasie mpousBoaubie. uddepenuupyemocts u quddepennuan. Jlocrarounsie ycraoBus aud-
depentpyemoctu. YacTHble IPOU3BOIHBIE U JU(PepeHIINAabl BBICIIUX TOPSIKOB.

Tema 3. IkcTpemyMbl GyHKIIUM HECKOJIbKHUX MePeMeHHbIX.

[Tonstue Mmakcumyma u MuHUMyMa. HeoOxoaumoe ycioBue skcTpeMyma. JlocTaTrouHoe yCIoBHe
AKCTpeMyMa sl GYHKIUU IBYX TE€PEMEHHbIX.

PA3JEJ VI. MHTETPAJIBHOE UCUYUCJIEHUE JJII ®YHKIIUA HECKOJBKHUX
INEPEMEHHBbIX.

Tema 1. /IBoiftHON U TPOHHOI HHTErpaJbl.

[TonsitTue nBoiHOrO MHTErpasia. OCHOBHBIE CBOMCTBA JBOMHOrO MHTErpaia. BeruucieHue IBOM-
HOT'0 MHTETpaJla IOBTOPHBIM MHTErpUpOBaHuEeM. JIBOMHON MHTErpan B MOJISIPHBIX KOOPAWHATAaX.
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[Tonsitue TpoitHOTO MHTETrpana. TpoitHON MHTErpal B MIJIMHAPHICCKUX U CHEPUIECKUX KOOPIH-
HaTax.

Tema 2. HekoTopble NpUMeHEeHUsI KPATHBIX HHTETPAJIOB.
['eomerpuueckue U GU3NIECKUE MPUIIOKEHUS KPATHBIX HHTETPAJIOB.

Tema 3. KpuBoJinHeiiHbIe MHTErPAJIbI.
KpHBOJIMHENHBIN UHTETPAI U €I0 OCHOBHBIE CBOMCTBA. BhIUKCIIEHNE KPUBOJIMHEHHBIX UHTErpa-
JIOB.
PA3AEJ ViI. IN®OEPEHIIUAJIBHBIE YPABHEHUS.

Tema 1. IluddepenunanbHble ypaBHeHHsI IEPBOro MOPsiAKA.
OcnoBHbIe TIOHATHS. OCHOBHBIE THITBI MU (EpEeHIINATBLHBIX YPaBHEHHA IEPBOTO MOPSIKA.

Tema 2. ludgdepenunanbHble ypaBHEHHSI BbICHIMX MOPSAIKOB.
YpaBHEHUs1, 10IIyCKAIOIIKE IOHWKEHUE NTOpsiaKa. JIMHEHbIE ypaBHEHUs BTOPOTO NOPsIKa C I10-
CTOSTHHBIMH KO3 (HUIIEHTaMH.

4 METOJIMYECKHUE PEKOMEHIALIMM (YKA3ZAHMSI) 1JISI CTYAEHTOB 110
U3YUYEHUIO JUCLHMUILTIUHBI

JlaHHbIE PEKOMEH/IAIMU TPU3BaHbI IOMOYb CTYJICHTAM B OPraHU3AIMU CAMOCTOSTEIBHOM
paboThI 110 OCBOCHHIO Kypca. «MaTeMaTu4ecKuii aHaIu3y - OJIHa U3 OCHOBHBIX MATEMAaTHUECKUX
JMCIUILINH, KOTOpasi M3y4aeTcsi CTYACHTAMHU HAIlPaBJICHUS MOATOTOBKH «MH(OPMAIMOHHBIC CHU-
CTEMbI» Ha MPOTSDKEHUH 2 cemecTpoB. KoaudyecTBO 4acoB, BBIICICHHOE HAa U3y4YCHHE JaHHOTO
Kypca He BEJIUKO, I03TOMY HEOOX0IMMO KaK MOYKHO KOMITAKTHEE U [IEJIOCTHEE MPETIOTHECTH CTY-
JICHTaM JaHHbIi npeameTt. Llenplo HacTosero Kypca siBIsieTcss HaydHoe 00OCHOBaHHE OTHOCS-
IIMXCS K HEMY TOHSTHH, (GOpMHUPOBaHHE YMEHHIA U HABBIKOB PELICHUS PA3JIMYHBIX TUIIOB 337a4.
Kypc MaTeMaTH4ecKoro aHajin3a UMeeT Takke 0011e00pa3oBaTeIbHOE U PHKIIATHOEC 3HAUCHHE.

Hcnonb3oBanue HHGOPMAITMOHHBIX TEXHOJIOTHUH B IPOIIECCe 00yUCHHUSI CTAHOBUTHCS HEOTh-
eMJIEMOH 4acThi0 caMoro mporuecca. KoMnbloTepHas TEXHOJIOTHS MOXKET —OBITh HCIIOJIb30BaHa,
KaK B Ka4eCTBE CPEJICTBA, TaK M y4acTHHKA JaHHOTO mporiecca. [Ipr M3y4eHnH HEKOTOPBIX TeM
Kypca MaTeMaTHYECKOro aHaji3a Ieeco00pa3HO BOCIIONIB30BATHCS DIIEKTPOHHBIMH 00YYaro-
MMH pecypcaMu cucteMbl Iskanderus eLearning (cM. B TabiuIe «MHTEPAKTHBHOE O0YUYCHHUE 10
JUCIHIUTAHE). J{71s paboThI ¢ pecypcaMu HEOOX0AUMO:

1. VYcraHoBuUTH BUPTYyalIbHYIO MallIuHy Java.

2. 3arpy3uTh K cebe Ha KOMITBIOTED java-IiporpaMMy ITPOUTPBIBATEIS IIEKTPOHHBIX Kyp-
cos aLearningBrowser.jar.

3. 3amyctutb alearningBrowser.jar 1 BIOpaTh MMyHKT MEHIO «OTKPBITH a/IpeCy:

] ) -
. \a (2] Ongene gain € Onpoiib anpec OngoiiTe AAPEC B CETH KW NOKANLHLINA hasin =\ u

4. Jlonmucarb Ha3BaHHE Kypca B CTPOKE aJpeca:

Anpec nopekra: E&ﬁﬁskanderusmufelearningdf

loroBO OrmeHa

WuTepakTHBHBIM 00y4aromuii Kypc, co3nannbiii B cucteme Iskanderus eLearning nossossiet
CTPOUTH 00yUYCHHE, YUUTHIBAIOIICE HHIMBHIYIbHBIE OCOOCHHOCTH 00y4aeMOro, akTHBHO TIOMO-
raeT yyJanuMcsi COCPeIOTOYNTh BHUMAHHE Ha HanOoJiee BaXKHBIX acleKTaX N3y4aeMOro MaTepu-


http://java.com/ru/download/
http://iskanderus.ru/elearning/aLearningBrowser.jar
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ana. [TonOupaer s KakKA0TO yyamerocs onpeaeIeHHYI0 CKOPOCTh Moau HHPOPMAIUHU, KOJIU-
YC€CTBO HOBTOpeHI/II\/JI 1 O0BSICHEHHI HE IIOHATHBIX MOMCHTOB, HC TOPOIIUT C PCIICHUAMU, 1aCT BO3-
MOYKHOCTB HECKOJIBKO Pa3 03HAaKOMUTBCS C TEM MJIM MHBIM MaTepHanoM. /luasor ¢ moip3oBarenemM
BE/IETCSl MHTEPAKTUBHOM PEKUME, TIO3BOJISIFOIEM BBIOMPATh COJepKaHue y4eOHOro MaTepuasia u
MapipyT JIBrkeHus. [Ipomecc B3amMOIEHCTBHS MEXIy IMpPENoJaBaTelieM M CTYICHTOM, OCYy-
IECTBIIIETCS ONIOCPEOBAHHO, B KAUECTBE MHTEIUIEKTYaJIbHOT'O IIOCPEAHHUKA BBICTYTIAeT HHTEPAK-
TUBHBIA 00y4aronmii Kypc. OIBIT HCIOIb30BAaHNUS HMHTEPAKTHBHBIX JIEKTPOHHBIX PECYPCOB CHU-
crembl Iskanderus eLearning nmpu u3y4eHu Kypca MaTeMaTHYECKOTO aHajM3a IoKa3all, 4YTo Ma-
TepHual, IpeIaraeMblil Ul U3yYeHHS, JOCTYIICH U MOHATEH CTYJICHTaM, 1 MOXKET ObITh OCBOCH
MU CaMOCTOATCIIBHO.

B pesynbprare n3ydeHus Kypca CTyA€HT JOJDKECH OBJIaeTh OCHOBHBIMH ITOHATHSIMU MaTeMa-
TUYCCKOI'0 aHaJIn3a, YMCTh IIPUMCHATL UX IMPU AOKA3ATCIBCTBC Ba)XHEHIIINX CBOMWCTB U TCOPEM,
NpruOoOpECTH HaBBIKK M YMEHUS, CBSI3aHHBIE C PEIIEHHEM TPUMEpPOB U 3a1ad. OcBoeHuE Kypca Ma-
TEMATUYCCKOr'o aHajin3a MpearojgaracT nmoMuMo MnoCCICHHUA JICKIII/Ifl " MPAKTUYCCKUX 3aHATHI
BBINIOJIHEHUE JOMAITHUX 3aaHuil. [Ipu 3ToM ocoboe BHIMaHKE yIeNnseTcsl CAaMOCTOSTEIBHON pa-
oore CTYACHTOB. Ha MMPAKTUYCCKUX 3aHATHUAX HOOJIZKHBI OBITH BI)Ipa6OTaHBI COOTBCTCTBYIOIIIHE
HaBBIKU U YMEHHS, CBS3aHHBIE C PEILICHUEM ITPUMEPOB U 3a/1au.

B paboueii mporpamme UMEIOTCSI TPUMEPHBIC BAPUAHTHI KOHTPOJIBLHOW M CAMOCTOSTEIHHBIX
paboT, KOTOpBIE TTO3BOJIST IPOBEPUTH YPOBEHb YCBOCHUS H3YUYEHHOTO MaTepuaa.

[ToaroroBky K 3adery (9K3aMeHy) HauOoJjee paloHaIbHO OCYILECTBIAThH IyTEM [TOBTOpE-
HUSI M CHCTEMAaTH3allH Kypca ¢ IOMOIIBIO KPAaTKHX KOHCIEKTOB. [Ipu paboTe ¢ TeopeTndecKkum
MaTcepraJioM CTYyACHT OOJIZKCH YSACHHUTDH HanOoJee BaXKHBIE nacu Ka)KIIOI\/JI TEMbI, YMCTB I10JIb30-
BaThCsl OCHOBHBIMH MOHSATHSAMH M YTBEPXKICHUAMH (3HATh UX (POPMYJIUPOBKH, JEMOHCTPHPOBATH
HX HUCIIOJIB30BAHWEC HAa IPpUMEpaAx, IOHUMATh YCJIOBUA IPUMCHCHUA U T.I[.). Kax IMpaBHJIO, KaXKaasa
TeMa, U3yYeHHAs B paMKax Kypca, COACPIKHT Psii OCHOBHBIX 3a/1a4, TPUEMaMHU U METOJIAMH pelie-
HUS, KOTOPBIX JOJKEH BJIaJETh CTyJeHT. Pabouast mporpaMma COAEPKUT MPOTpaMMBbl 3aueTa U
9K3aMeHa 110 Kypcy MaTeMaTHYecKoro aHajiu3a, KOTOpble O3BOJIAT Haubosee 3pPpekTUBHO opra-
HHU30BaTh NOATOTOBKY K HHM. HpezmaraeTCﬂ IpU U3YYCHUN MATEMATUYCCKOTO aHaJIn3a I10JIb30-
BaThCsl MaTepUallaMU U3 «CIIMCKA JIUTEPATYPbl U MHOOPMALIMOHHBIX PECYPCOBY.

YuebHO-MeTOAUUECKOE 00ecIieUeHre CAMOCTOSTEIbHOM paﬁoTbl
CTYACHTOB IO JTUCHHUIIJINHE

KosmuectBo
®opMbl/BHABI 4acoB, B
HaumenoBanue .
Ne CaMoCTOSITeIbHOM COOTBETCTBHH C
pasnaesa (TemMbl)
padoThI y4eOHO-TeMaTH-
YeCKHMM IIAHOM
Paznen I. BBenenune B aHaams. 32
1. | JleiicTBUTEIBHBIC YKCTIA. 4
[ToaroroBka K mpaxkTuyie-
2. | OyHKIUW. A p 6
CKHM 3aHATHSIM.
Brinonnenue noManiHux pa-
3. | Ilpenen. p 18
0OT.
4. | HenmpepbIBHOCTD (DYHKIINH. 4
Paznen II. InddepennuanbHoe ucuncaeHne A PyHKUMMA OAHOM me- 22
peMeHHOH.
1. TpomsBoaHas u anddepeniman ITonroroBka k npaktuye- 12
P g 8 peHiHal. CKHMM 3aHATHSIM.
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HOI'O 3aJaHHUs.

2. BeinonHenue 1oManiHux pa-
OcHoBHBIE TeopeMbl auddepeHIu- 60T,
QJIbHOT'O MCUUCIICHUS U UX MPHUIIOKE-
i BrinonHenne nHAMBUIY aTb- 10
HOTO 33JIaHHUS.
Paznen I1I. Paabi 12
1. | Yucnossle psampl. [ToaroToBka Kk mpakTuye- 6
CKUM 3aHATHSM.
2. Beinonnenue noManiHux pa-
@OyHKIMOHATBHBIE PSIIBI. 00T.
Beinonnenne nHAMBU Ty alb- 6
HOT'O 33J1aHHUS.
Pazgen IV. UHTerpanbHoe ucyucaeHune Jist PyHKIUIA 0/1HOI nepe- 20
MEHHOI.
1. | HeompeneneHHslit MHTErpail. [ToaroToBka K mpakTU4ECKUM 12
3aHSATHSM.
2. | OnpeneneHHbIN UHTETpall. BrinonHenue noMamHux pa- 4
00T.
3. | [IpunosxeHust onpeeIeHHOro nHTe- | BhIloHeHre MHIUBUAYyallb- 4
rpaia. HOTO 3aJaHMUS.
Paznen |V. AuddepenunanbHoe ucuncienne 1jis1 GyHKIUI HECKOIb- 10
KHX IlepeMeHHBbIX.
1. o [ToaroroBka K mpakTude- 3
YHKIMHM HECKOJIBKUX NEPEMEHHBIX.
CKUM 3aHATHUSM.
2. BrImonHenue qoManiHux pa- 3
Juddepenunupyembie QyHKIIMH. 601
3. | DkcTpemyMBbl (QYHKIIMH HECKOJIBKHUX | BBIOIHEHNE HHANBULYAIb- 4
NIePEMEHHBIX. HOTO 33JIaHHUS.
Paznen VI. UuTerpajibHoe ucunciaeHue A1 PyHKIMH HECKOJIbKUX 18
nepeMeHHbIX.
1 . o [ToaroToBKa K MpaKTHYe- 10
JIBOWHBIE ¥ TPOIHBIE HHTETPAITBI.
CKUM 3aHATHUSM.
2. | Hexotopble mpuMeHEeHHsT KpaTHBIX | BwImomHeHMe gomManrHux pa- 4
UHTETPaJIoB. 00T.
3. | KpuBonuHeliHbIe MHTETPAITBI. BeInonHenne nHAMBUIY AIb- 4
HOTO 33JIaHHUS.
Paznen VII. ludpepenunaibabie ypaBHeHUsI. 12
1. | Auddepenunanbubie ypaBHeHus | [loaroroska k mpakTuue- 6
MIEPBOTO MOPSIIKA. CKUM 3aHSITHSM.
2. BrinonHenue 1oManiHux pa-
JuddepenunanbHbie ypaBHeHUs | OOT.
BBICIIINX TOPSIIKOB BrinonHenue nHAMBU Ty aTb- 6

5 IPAKTUKYM IO JMCIIUIIVIMHE

PA3JEJI 1. BBEJJEHUE B AHAJIN3

Tema 1. JlelicTBUTEIbHBIE UM CJIA

2 yaca
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Conep:xanue
IIpakTnyeckoe 3ansiTue
1. 3anumurte ¢ TOMOIIBIO 3HAKA MOJYJIS CIEAYIONINE HEPABEHCTBA

a) —3<x<3; 0) —7<x<7,; B)—4<x+1<4;
r) —5<x<3; n) —3<x<5.
2. Pemmre HepaBeHCTBA!

a) [x+3>2; 6) [x* 95> 2; B) [ <x+1; r) [x* —2x-3>x* —2x-3.

3. Pemure ypaBHeHUS:

QX|—4)2—|X|—2 2
a) [x-1+[x+3=6  6) =0 B) X’ +2X=2x+1+7
X+2
4. PemuTe HEpaBEHCTBA:
a) 3x—1<x+3 6) |x+ 1] <3x —|x —2| B) (2x+3)" —[2x+3 <30
4
> |y —
e
5. Pemute ypaBHEHUS:
a) |2x+3|=x2 0) Xl _x-l
x+1 x+1

6. Kakwue u3 4uCIIOBBIX MHOXKECTB palluOHAJIBHBIX YHUCCII BUJa £ OTpaHU4YCHbI CHHU3Y, CBEPXY,

orpanuyeHsl. HaiiTu SUP 1 INf orpaHu4eHHBIX MHOXKECTB!

a) 0<p<gq 0) 0<g<p
Jlureparypa:
1. Tlymkuna, I'.A. [leficTBuTenpHbIC Yncia: MeToaudeckue pekomenaanuu / I'.A.Ilymikuna,
O.H.ITymknnHa. — brarosemenck: biarosemnienckuii roc. nea. yH-T. — 1998.- 30 c.

Tema 2. ®DyHKUMHU
4 yaca

Conep:xxanue
IIpakTyeckoe 3ansaTue 1

1. SBnsercsa nu gaHHas GYHKLIMS OTPAaHUUYEHHOU CHMU3Y, CBEPXY?

2 y=x
y=x
o y=Ilgx
Y= ‘x y=1gx
y=sinx )
y=10cosx y=;

2. Haiitu obnacte onpenencHust GyHKIIMH:
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6) y =arcsin( x +1)°; B)y=~/1+x;

1
n) y= ; e) y=Y9-x"; K)y=~+2+x—x";

4-x°
2-x’ 2+x
3)y= ; 1) y = In( E
X 2—x
3. Iloctpouts rpadguk GyHKIINH, HCTIOIB3YS dJIEMEHTAapHBIC TPpeoOpa3oBaHus TpadUKOB:
2
y=x -1 y:‘xZ_l‘
=(x-2)°
y=(r-2) y=(x-2’
y=-3sin x 5 5
y=x" —-x-—
y =In(—x)
IIpakTuyeckoe 3anATHE 2
1. Hccnenyiite GyHKIMIO HA YETHOCTh U HEYETHOCTb.
e +e’
V= 2 y=\/1+x+xz—\/1—x+x2
y=x’=5x+6 y=3c+ ) +3(x -1
y=x’—x+1 1+x
o v 1)

y= 9—x 1-x

2. Jlns mpuBeneHHOW (QYHKIIMY HAWIUTe HAMMEHBIINN TIOJI0XKHUTENbHBIA iepuon T, ecnu
OHAa MEPUOAUYECKAs.
y=15sin 3x = \Jtgx .
. 4 & y =sin vx, D(x) =[0;+00)
y=3sm 5x +4cos7x y=sin?x

3. Toctpouts rpaduxu GyHKIHIMA:

B |sinx| _ |2 + sinx]|
~sinx Y = ) ¥ sinx
x? npu —2<x<0
y=11 npu x=0

2x—1 nmpu 0<x<2

cosx npu—nt <x <0
npu 0<x<1
y=3 2 1
— mnpu 1<x<4
x
Jlureparypa:

1. bapun, 1.M1.Marematudeckuii anaiau3: yueOHUK A cTy[. nen. By3os / U.W. baBpuH. -
M.: Beicm. mk., 2006. - 326, [1] c.
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[Tucemennsrid, JI.T. KoHcnekT nekuumii o Beiciiei MmatemaTuke: noiaHbii kypc / JI.T.ITuce-
MeHHbIH. — M.: Alipuc-tipecc. — 2006. — 602 c.

Tema 3. Ilpenen

10 yacos
Conep:xanue
IIpakTnyeckoe 3ansitue 1
Bprurcnute npeaenst:
2 5
1. fim 277 2. fim X1
x—1 3X°—x-2 x>-1X5—X—2
2 7
3. fim X 2715 4. fm XL
x5 2x? —7x—15 x>-1 X" —X—2
_1-3x —1-2x 24X
5. Iim 6. lim

x—0 X—|—X x4 \/m—5
v1i+x-1

8. lim —— 9. lim—/——=
Y1+x-1 =9 3-yx
3 2

10. lim X—_l 11. lim X+—X;6

o1 X2 —4X+3 24X
12. lim —“3”2_‘/— 13, fim X=5x+6

x—0 X x—4 X—4

3 2

1 iim x—l 15 fim In( >i0 +43x+22)

x>-1x% —4x + 3 x-0  In(X™ + X+ Xx%)
16. lim (V4x® +4x +X)

IIpakTHYeckoe 3aHsATHE 2

1. CpaBHHTb GECKOHEYHO Mable BeTHdHHbl o =tsin’t u B = 2tsint mpu t »0.
2. CpaBHHTH GECKOHEUHO Maybie Bemmuanusl o = t°tgt u B =t’sin’t mpu t —»0.
3. CpaBHUTH GECKOHEYHO MajIble Beamumubl @ = 5t° +2t° u f=3t" +2t° npu t > 0.
4. Haiitu npenens! GyHKIUN
(1+ x)° —(1+5x) iim X —2x* —4x+8 iim V1+2x-3
it X%+ x° w2 x*-8x*+16 oh x—2
327+ x-%27-x . 2sin?x+sin x—1 _ctgx—ctga
lim lim lim —————
o0y 23fxt s 2sin? x —3sin x +1 x>a  X—a
/ 3/ 4
lim (V1+x+%X° —v1—x+x?) lim Y05 X - cos X lim w
X0 x>0 Sin “ x -1 X7 —4x+3
5. Haiitu npenenst
el Ux-1  Y@Ex -1 L J2xs1-3, 1 3
lim ——; lim im ———; Im——; Im(—- )
lX +1 X—>— 1‘{/_ 1 x—>-1 X x—0 X—2—\/§ x—>-1"1—X 1—X3

X—>—
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IIpakTnyeckoe 3ansitue 3
1. Jlyis mpuBEACHHBIX HUXKE IMOCIIEI0BATEILHOCTEH 3amucaTh (OpMyITy OOIIEero YWieHa Mo-

CIIe/I0BATEIILHOCTH.
%%%% V2,292 2242 ...
2. TlocnemoBaTenbHOCTD {yn} 3ajjaHa (OPMYJIION 0OIIIEro WieHa MOCIeI0BATeIbHOCTH {yn}
2n+1 .
= - Haitti Y0, Y510 Vi
n+3

3. Haiitu npenen mocnenoarensuoctu: 0,2; 0.23; 0,233; 0,2333;.... O6wuii unen no-

cnedosamenvHocmu modxcno 3anucams: Yy, = 0,2+ [0,03 +0,003+0,0003+ ]
3

. .12 n-1
4. Haiitu npenen nociaenoarenbuocty: Im (— + —+ —+ ...+ ——).
moen?  n2 o ond n?

. 11 1 1
5. Haiitu nmpenen nocienoBarenbHOCTH: M (= + = + = + ...+ —).
w2 8 2"
2n+l + 3n+1
6. Haiitu npenen nocnenosarenpuoct: im ——
e 20 43"

1
7. Haiiti omHocTopoHHHUe mpeaeisl lim 5%2 lim 5%-3.

-
w

x—3-0 x—3+0
8. Haiitu npenen nocnenosarensuoctu:1,6; 1.66; 1,666; 1,6666;....
in n!
9. Haiitu penen lim ns:n -
n-oe n® 41
IIpakTyeckoe 3ansaTue 4
BourumncauThs npeaedibl:
Loim MA+HX) oy A2 3. fim NX . gy SOMX
x—0 X X—0 X x—0 Sin 2X x—0 SIN NX
tgx —sin x (4“1+X2_1)'tg§
5. lim g—; 6. lim 3 ; 7. lim xctgx.
x—0 X x—0 X x—0
8. Iim sin(a + x) +S|n(2a —X)—2sina : 9.1im sin(a+ x) —sin(a — x) :
x—0 X x—0 X
10. Tim 508 mx—zcos nx ; 11.1im cos(a + x) +cos(a— x) —2cosa : 12_1im tgx—23|n X :
x—0 X x—0 1—cosXx x—0 X
13.fim Y0¥ =1
x—0 X
IIpakTu4eckoe 3ansAaTHE 5
4n? 3 _ n’ R n?
1.Iim(1+i2) —e 20m| 2Tl ) 3m| 2 g
N> 4n >\ p” +6n+20 e\ pt 42
4. lim (1+ E)X 5. lim (X—_l)X 6. lim (2X+3)X 7. lim (In(2x+1) —In( x+ 2))
X—>0 X x>0 X +1 X—o QX — X—»00
: . X 24X, X +2
8.1m x(In(x+21) —In x) 9. lim(—) 10. lim ( )y 1l dm (——)
X—>00 Xx—>o X 41 x>0 3 — X xoo 22X +1

1o lim In(1—3x)
x—0 X
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Jluteparypa:
1. baspun, N.M.Matemaruueckuii ananu3: y4eOHUK i cTya. niea. By3os / .U, baBpuH. -

M.: Beicur. mk., 2006. - 326, [1] c.

2. Ilucemennsiid, /[.T. Koncnekt nekiuii mo Beiciieid MaremMatuke: moiaueii kypce / 1. T.I1Tucs-
MeHHbIH. — M.: Alipuc-tipecc. — 2006. — 602 c.

3. Haconoga, JI.B. N30panHbie BOIpockl MaTeMaTrndeckoro anaiau3sa. [Ipeaen u HenpepoiB-
HoCTh. Yactsb 1,2: Meroanueckue pekomenaamuu / JI.B.Haconosa, 11.B. KBacoga, B.B.I1o-
noB. — baarosemenck: U3n-so BI'TTY, 2002.

Tema 4. HenpepbIiBHOCTD QyHKIMH.
2 yaca

Conep:xanue
IIpakTHyeckoe 3aHsATHE
1. UccnenoBaTh Ha HENPEPBIBHOCTH (PYHKITUIO:

y=e" emouxex=1
2
y=4x" emouxkex=2
2. Tloka3zatb, 4To (pyHKIMS HEMPEPBIBHA JUIS JTFOOOTO 3HAYCHHS apryMeHTa X:

y=x’
y=sin x
3-7 HccaenoBath Ha HeNPEPbLIBHOCTH (PYHKIHUIO:
x—1, ectu 0<x<3 x% —25 1 sin X sin x
3. X)= . = 5, = — 6. = 7. =
/) {3—x, eciu 3<x<4 X—5 y x?2 Y |X| y X
8. SBnsercs nu QyHKIMA f(x) = |sign x| HeNpepbIBHOM B Touke x =0.
9. HccnenoBaTh Ha HEIPEPHIBHOCTH f (X) = ﬁ:
X

1
10. UccnenoBaTh Ha HeNpepbIBHOCTL f(x) =[x]:

1
11. VccrnenoBath Ha HEMPEPBHIBHOCTD QyHKIUIO f(Xx)=5%"".

12. Onpenenuth NpHpaleHne apryMeHTa X W npupaiienue yHkimu Y = Ig X, ecnm aprymeHT
X m3MeHmiIcs ot 10 go 100.
13. Tlokazatp, 4To /Ui TMHEHHON PYHKIMHU Y = aX+b mpupaiieHue He 3aBUCUT OT X.

14. [loka3aTh HENPEPHIBHOCTh PYHKIUU Y = Jx.
15. [loka3zaTh, uTo pyHKUIUA Y = |X| HETpPEephIBHA.
17-18. OnpeaennTs TOYKH pa3pbiBa (PyHKIMIA:

3
16. (x) = X

(X+D(x+2)(x+3)
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17. f(x) =tg(2x+%)

1
sin 7zx

18. f(x)=

Jlureparypa:
1. baspun, N.M.Matemaruueckuii ananu3: y4eOHUK i cTya. niea. By3os / .U, baBpuH. -

M.: Beicmi. mik., 2006. - 326, [1] c.

2. ITucemennsii, [[.T. KoHcrekT nekuuii mo Beiciield Mmarematuke: mojubii kypc / J1.T.ITuce-
MeHHbIH. — M.: Alipuc-tipecc. — 2006. — 602 c.

3. Haconoga, JI.B. N30panHbie BOIpockl MareMaTrndeckoro anaiau3sa. [Ipeaen u HenpeppiB-
HOCTh. YacTh 1,2: Meronunueckue pekomenauu / JI.B.Haconosa, 11.B. KBacoga, B.B.I1o-
oB. — baarosemenck: U3n-so BI'TTY, 2002.

PA3JIEJI I1. JTUD®DEPEHIIUAJIBHOE NICYUCJIEHUE JJIS1 ®YHKIIAN OJHOM TIE-
PEMEHHOI.
Tema 1. [IpousBoanas u nuddepenuual.
8 uacos

Conep:xanue
IIpakTuyeckoe 3ansaTue 1

X

Jx

1. Haiiti npou3BoaHYI0 (DYHKIIUU O OMPEACICHUIO : Y
y

2. Haiitu npon3BoiHy0 (YHKIMU TO ONPENENIEHUIO :
3. Haiitu npou3BoaHbIe HyHKIMIA:

y=x° y=(/? y=l y:X_Z\/;

x° x?
jeact  ye%R By
_ tox y = Ctgxarccos X y =log, x-2" y=
X In x

4. Haiitu npou3BOHBIE PYHKITU:

y = 4/tox y =3/arctgx — (arcsin x)* y = lgsin x

y = arcctg(In x) + In( arctgx) y = (> —ctg4x)® y = cose*
_ 25
y = arctg/— X y = 2" 4 (1—arccos 3x)? y=In (x 2)3
(x+12)

IIpakTyeckoe 3ansTHE 2

1. Haiitu npon3BoAHYIO MMOKa3aTeIbHO- CTETIEHHON (PYHKIINU:

cos X 2 y= sin XCOSX3’\/ In x?
2'94/arcsin x3

1. y=(sin x)

1. BpHCIUTDH NPEICIHL:
3 .
. — . X . .
1. lim 1-cosx 2. lim — 3. lim XXy lim( L—tgx)
T X

x—0 X x—0 @ X X—>+0 X

X—>+—
2
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5. Iim xIn x 6. im —— 7. lim (—
x—>+0 x—0 Cth x=0"SIn 2 X X

IIpakT4eckoe 3ansiTHE 3

1. Haiitu ypaBHeHHE KacaTeIbHON U HOPMAaJM K KPUBOH, 3aJaHHOI (PyHKIMEH B TOUKE

3 2

1 y=x"-2x*+3,x, =1 2. y=2 X 4 x, =2
3 2
2 2 4 y=t°
3. X" +2xy"+3y" =6, M(-11) 4. , =2
x=t

N

Haiitu yron nepeceyenus AByX KpUBBIMHU, 33JaHHBIX (PYHKIUSMHU:
1. y=x,Xx+y=2 2.y=xy=x

3. Haiitu BTopyto nponsBoanyo byukmum: 1.y =X ; 2.y = (1+x°)arctgx

. 1
4. Haiitu Bce mpou3BOJHBIC TOpsAAKAa N GyHKIMH : 1. Y = x" 2. y = 1—
+ X
X2 X
5. VaosnerBopsieT nu QyHKIMS Y = cooTHomeHuto y"' —2y' +y=¢e".

IIpakTH4yeckoe 3ansiTue 4
1. Haiitu nuddepenunan pyHkmum:
1.y =10x+15 2. y=§/7 3. y=— 4.y =x?cos3x

2. TlpuGnueHHO BBIYUCINTE:

1. 370 2. tg46° ( ﬁ ~0.01745 - 1 rpazyc) 3. /32,001

Tema 2. OcHoBHBIE TeopeMbl IH(PGePEeHINATBHOT0 HCYUCICHUS U UX MPHUJI0KEHHUS.
6 uacos

Conep:xxanue
IIpakTyeckoe 3ansaTue 1
1. BeruucauTh npeaesl ¢ MoMOIbIo npaBuia Jlonurans

11— X _ i
Lo 100Xy X 3. fim XESNX
x—0 X x—0 ex X—>+0 X
1 b
4, lim( ——-tgx) 3. Iimoxln X 4, Iim0(1+ ax™)*" ,m>=0,n>0
T X X—>+ X—
X—>+—
. i . Inx
5. lim x* 6. lim (tgx)“** 7. lim —

X—+0 X_>§ x—0 Cth
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3
8. im(—- —1) 9 lm(os2x)¢  10. lim xh x
x=0 "§In © X X x—0 x—0

sinx

11. IX|T0 ctgx
2. TIpoBepuTh CHIPaBEITMBOCTE TEOPEMbI Pouist 1uist yHKIUM Ui QyHKIHMKI
y = f(X) = x* —=5x* + 6X Ha oTpe3ke [2,3].
3. IIpoBeputs CIpaBeTHBOCTE TeopeMsl Porst st dyskumn st dyskmun Y = 4™ na ot-
peske [0,7].
4. Cocrasutb Gpopmyiny Jlarpamxka aius yakuuu Y = X(L—In X) ma orpeske ot [a, b].

IIpakTnyeckoe 3ansiTue 2

Tpenune 1
Ipumep 8vinonnenus: YyNpajiCHeHUuss mpeHuHaa.
3aganue
HccnenoBath GpyHKINIO Ha BO3pacTaHUe, yObIBAHHE, TOYKH SKCTPEMYyMa, €CITH
y=x3-3x+2.
A KoHKkpeTHOE COOTBETCTBHE 32 JaHUSI
E JATOPHTM NPEIJI0KEHHOMY AJIrOPUTMY
2]
; 1) Haiiti o6nacte onpenenenuss | 1) D(f)=(-o003+00)
D(f)
2) Haiitu f ' (X) 2) /' (x)=3x%-3
= | 3) Haift kopHu ypaBHeHns 3) 3x2-3=0, 3(x?-1)=0,
2 f'(x)=0:Xq,X2,X3 3(x-1)(x+1) =0
qé* X1=-1; %=1
% 4) 3anosHUTh TaOIUILY 4)
E =~
= 7% X [ X<X1 | X1 | X>Xi X | —oos=1] -1 [-1;1] 1 [ Istoo
E- g A 0 " y + 0 - 0 +
5 § 7 max N )
287y . p y 72 max | N | min 2
= < N min ]
s 2
= = | 5) Haiiti y(X1), Y(X2), Y(Xs) 5) y(-1)=4 — max, y(1)= 0 —min
5 6) 3ammcarb OTBET 6) y 7 ma (—oo3—1)u(l3+o0)
= y N Ha (—151)
2 y BT. X=-1 umeer max =y(-1) = 4
= y BT.X=1umeer min =y(1) =0

3aoanun 013 camocmoamenvbHoi padomot
HccnenoBaTh pyHKINIO Ha BO3pAacTaHKE, YOBIBAHHE U 3KCTPEMYM:



a) y =§x3—2x +1

B) Y =

x*+4
n Yy =xInx

23
6) y =x>—9x° +15x -3

r)y =3x +§+5
X

Tpenune 2

Ilpumep svinonnenus ynpasxcHenus mpeHuHea.

3aganue

HccnenoBaTh (pyHKINIO HA BBITYKIOCTh, BOTHYTOCTh U TOYKH Neperuda, eciu

y=x3+15x2-x-250.

YMmenue

AJITOpuUT™M

KoHkpeTHOe COOTBETCTBHE 3aaHUsI PeIJI0-
JKEHHOMY AJITOPUTMY

D(f)

1) Haiitu o6nacts onpenenerust | 1) D(f)=(-o05+00)

2) Haiitu "' (X)

2) 1 (x)=3x%+30x-1

BOTHYTBIA Ha (—355+00)

f " (x)=6x+30

| 3) Haiitu kopuu ypaBHeHus 4) 6x+30=0, 6(x+5)=0,
T | fx)=0:X1,X,... X=-5
ZE

5 &

E \§ 4) 3anoaHATH TAOIUILY 4)

E i X | X<X1 | X1 | X>Xi x | —o05-=5 -5 -55+00
2 2

g § y 1) + O - y 1) _ 0 +
S

: £

E Y| v |m| n y N ™ U
=)

T
Sl

5 S| 5) Haittu y(x1), Y(X2), ... 5) y(-5)=5

g £/ 6) 3anucars orser 6) 'padux pyHskIIUM

5 g BBITYKJIBINA Ha (—005—5)

= S

S A&

[P
=

Touka (—5;5) - Touka meperu6a

a) y =x’

3aoanun 013 camocmoamenvbHoi padomot
HccnenoBaTh QyHKIMIO HA BO3pACTaHHE, yObIBAHHE U SKCTPEMYM:

B) y =2x° —12x° +18x

6) y =¥x -1
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2
X 2
— X

my=e * e)y =

l—x

IIpakTyeckoe 3ansaTHe 3

. . 2x% —x+1
1. HaifTu HaKJIOHHYIO aCUMIITOTY KPHBOH Y = 1
X —_
1
2. Uccnenosars moBeeHne QyHKIUH Y = 5 uy= W B OKPECTHOCTH TOYKU X, = 2.
X — X —

3. UccrienoBath (pyHKIMIO TOCTPOUTH rpaduK:
1. y=x"-x°

2. y=x(1+4x)
3. y=1+%x

4. y=2x—3/x?
5. y=x’*

6. y=x"—4x+2

7. y=3Ix*-x°

4. Haittu HanOospIiee 1 HAaMMEHbIIIee 3HaYeHNUS QYHKIUU Y = x® —3x” na OTpPE3KE [a, b]:
1. a=-1Lb=1.
2. a=-2,b=4

5. JlonogHUTENbHBIE 3aJaHU

1. y=x>-3x?
2. y=x{1++X)
3. y=1+x
4. y=3x* —x
1
5. y=e*—-x
Tpenune 1
Tpumep 8binoIHeHUs YNPANCHEHUS MPEHUH2A.
3ananue
HCCHCI[OB&TB (I)yHK]_II/IIO Ha BO3pacCTaHue, Y6BIB3.HI/IC, TOYKH 3KCTpEMyMa, €CJIn
y=x3-3x+2.
AJIFODHTM KoHKpeTHOE COOTBETCTBHE 3aJaHUS
E p NPEII0KEHHOMY AJITOPUTMY
[P]
E 1) Haiitu o6nacts onpenenenust | 1) D(F)=(-o05+00)
D(f)
2) Haiitu f ' (X) 2) f'(x)=3x3-3
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- | 3) Haiitn xopru ypasHenus 5) 3x2-3=0, 3(x?-1)=0,
| f'(x) =01 x1.X2. X 3(x-1)(x+1) =0
2 X1=-1; Xo=1
[
% 4) 3armoTHATH TAOIUILY 4)
e =
=
g qu; X | X<X1| X1 X>X1q X —oo3—=1] -1 [-1;1] 1 I5+00
i E / + - '
S 3y 0 " ¥ + 0 - 0 +
5 & | max A
2 >y : y 7 max | N | min 2
5 ﬁ\ AV min 7 \
=T
g =
E = 5) Haiitu y(X1), Y(X2), Y(X3) 5) y(-1)=4 — max, y(1)= 0—min
5 6) 3amucaTh OTBET 6) y Ana (— oo;—l)u (1;+oo)
g y N Ha (—151)
2 y BT. X=-1 umeer max =y(-1) = 4
= y BT.X=1umeer min =y(1) =0

3aoanusa ona camocmoamenvHoii padomol
HccnenoBaTh GyHKIMIO HA BO3pacTaHue, yOBIBAHUE U SKCTPEMYM:

2
a)y:§x3—2x+l 6) y =x>—9x° +15x -3
I I
X 3
B) Y =— Ny =3x+—+5
x°+4 X
ny =xlInx
Tpenunez 2
IIpumep svinonnenus ynpaxcHenus mpenuned.
3aganne

HccnenoBaTth PyHKIMIO HAa BBITYKJIOCTh, BOTHYTOCTh U TOUKHU Ieperunoda, eciu
y=x3+15x2-x-250.

KOHerTHOC COOTBETCTBHUEC 3alaHUA MPEAJI0-

AJropurm
KEHHOMY AJTOPUTMY

=
E 1) Haiiti oonacte onpenenenns | 1) D(f)=(-o03+00)
> | D()

2) Haiitu 1" (X) 2) /' (x)=3x%+30x-1

f " (x)=6x+30
3) HaiiTii KOpHH ypaBHEHHS 6) 6x+30=0, 6(x+5)=0,
"(x)=0:x%x,%2,... X=-5

Hccaeno-
BATh

4) 3amoMHATH TAOIUILY 4)
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X | X<Xq | X1 | X>X1 X | —o0s=5 -5 -53+0
y 1 + O - y 1) _ 0 +
y| U | m N y N ™ v
5) Haiitu y(X1), Y(X2), ... 5) y(-5)=5
6) 3anmcars OTBET 6) I'padux pynkIum
BBITYKJIBINA Ha (—005—5)
BOTHYTBIA Ha (—55+00)
Touka (— 5;5) - Touka meperu6a

3aoanusa ona camocmoamenvHoii padomol
HccnenoBaTh QyHKIMIO HA BO3pacTaHKe, yOBIBAHUE U SKCTPEMYM:

a) y =x° 0) y =3x —1

B) y =2x° —12x 2 +18x Ny=——
x°+16
ny=e * )y =—->
l1—x
Jlureparypa:

1. bapun, 1.M.Martematudeckuii aHaiau3: yueOHUK a7 cTy[. nel. By3os / U.W. baBpuH. -
M.: Boicu. mik., 2006. - 326, [1] c.

2. TIucemennsriii, JI.T. KoncnekT nexiuii mo Beiciieii Mmatemartuke: monusiii kypc / JI. T.ITuck-
MeHHBIH. — M.: Ailipuc-tipecc. — 2006. — 602 c.

Pazgea l11. Paabr

Tema 1. UncsioBble psibl.

4 yaca
Conep:xxanue
IIpakT4eckoe 3ansaTue 1
n-l1
1. Jlan oOmwmii unen psana U, = — 3amucarh NepBbIe YeThIpe YiIeHa psja.
ne
1
2. Haiitu oOmwmit wien psga 1+ —+—+—+...
3 5 7
. . 1-4 1-4-.9 1-4.9-16
3. Haiitu o6muit wien psga 1+ + + +...
1-4 1-4-7 1-4-7-10
1 1 1 1
4. HccrnenoBaTh YaCTUUYHYIO CYMMY psizia

+ + Foet——+
1.2 2.3 3.4 n(n +1)
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5. Mcerenosarh yacTHunyto cymmy psima 2+ 6+ 18 +..+2-3"" +...
6. Mccrnenosath yactuunyio cymmy psaiaa 1 —14+1—1+...+(=1)"" +...

! - 1 + 1 Font 1
1-12 12:23  23-34 (17 —10)(11n +1)

8. I/ICCJ'IC,I[OBaTI) CXOOUMOCTh psgaa MW BbBIYUCIUTHL CYMMY psja, €CJIM OH CXOAUTCA

2 1 1 1 1
St —+—+
3 3 6 12 24

7. Haiitu cymmy psina

S5n+1
9. Mccnenosars cX0QMMOCTb pafa U, =
4dn -1
Jlonoanumensvuoie 3a0anus
1 1 1
1. Haiitu o6mmii wien psina 1 —— +— — — +...
: 9 16
2. Haiitu oGumii 2+ 32+ 42+ : 4-Jr
. Haiitu oOmmii wien psiqa — +| — — —
" PRI ) ) s
) 111 1
3. Haiitu cymmy psina + + +eeet + e
1.3 3.5 5.7 Qn —1)(2n +1)
1 1 1 1

4. Haii + + et toe
alTH CyMMY pszia 1-2:3 2.3-4 3.4.5 n(n+1)n+2)

5. HCCHGI{OB&TB CXOOUMOCTh psgga W BbIUUCIUTL CYMMY pidJa, C€CJIM OH CXOAUTCA
1 1 1
I+ —+—-+—+...
2 4 8
n
3n—-1

6. Mccrnenosate cX0AMMOCTh paja U, =

IIpakT4eckoe 3ansaTHe 2
1. UccnenoBaTh CXOAMMOCTD 3HAKOIEPEMEHHOTO psijia:
I 1 I 1 1 sinno

Al - —————— o o, =——
(In10)"

2. HCCHeI[OBaTB CXOJUMOCTD 3HAKOUCPECAYIOIICTOCA psaaa
(_1)n+1 6) L = (_l)n—l ‘n
5n+6 " 10n+9
(_1)n—1
3. CKOJIBKO WIEHOB N pAaaa un = HCO6XO,Z[I/IMO B34Thb, YTOOBI BEIYUCIUTH pad, Ipu4YEM
n

a)u, =

¢ TogHocThIo 110 0,001?
4. VccnenoBaTh Ha CXOJIUMOCTD PSiA:
1 1 1
- +
1.22 2.3 3.47
1 1 1 1 1 1

22 3 ey e
5. OueHnuTh TPETUH OCTATOK psija (AByMs crioco0amu):

1 1
—...+(—l) m—
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1 1 1 1
+——+ gt ———— ...
2-5 3:5° 4.5 (n+1)-5
7. Bpraucnuts ¢ TouHocteio 10 0, 01 cymmy psina:

1—1+1—...+(—1)”’l 1
1 3 5 (2n—1)!

+...

Jononnumenshole 3a0anus

1 1 1 1 1
1. MccnenoBarh ¢X0AMMOCTh 3HAKOIIEPEMEHHOTO psija U, = 1- 2—4 — 3—4 + 4—4 — 5—4 — E +
2. UccnenoBaTh CXOIUMOCTh 3HAKOYEPEAYIOIIETOCS psiaa

_ (_1)n+1 6) y - (_1)n+1 (n +1)
" n(n +1)

" (n° +1)
(3n+1Y
Byu, =1 (2Z+1j

ou (1)’ 1-4-7...3n - 2) ou :(—1)"“(1+ 1 )

a)u

7-9-11...2n +5) 10"
—-1)"n
n
3. CKOJIBKO WICHOB psifia U, = ——————— HY)KHO B35ITh, YTOOBI BEIYHCIIHTH €I0 CyMMY C
Qn+1)-5

TOouHOCTRIO 70 0,017

. cosdn
4. OueHuTs BTOPOii OCTATOK F, psima U, = —

5" +1
Tema 2. ®DyHKINOHAJBHBIC PAIBI.
4 yaca
Conep:xanue

IIpakTyeckoe 3ansaTue 1
1. Omnpenenuts 06JaCTh CXOAUMOCTH (HYYHKIIMOHATBLHOTO Psija:

3 6) ing\/cos" x
n=1

D N
an(x +3)
2. OnpenenuTh paanyc, HHTEPBAI U 001aCTh CXOMUMOCTH CTETICHHOTO psijia:

o0 n

o0 n o0 n

X X (x-3)

)2 = 02 B2
n=l N1 1 1! - 4

3. HccrnenoBath cXoquMOCTh PYHKIIMOHAIBHOTO psijia:

z ! (5—)6) BToukax X =0, x =1.

—o3n+2\8x —3

4. Omnpenenuts 00JaCTh CXOUMOCTH Psijia:

a) ix" 0) Z . B) Zn!x”
n=0 n2

n=1
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r) i(x -2)" ) i(xn+—n3) e) in!(x +5)"
n=0 n=1 n=1

Jononnumenvnule 3a0anus

n
21 4—x
1. HccnenoBaTh CXO0IUMOCTh (DYHKIIMOHAILHOTO psiaa z B TOYKaXx

wo 2n —1\7x +2

x=0,x =1.

Tx +2

n
=1 4—x
2. OmnpenenuTb 006JacTh CXOAUMOCTH psia Z .

n=1 2n -1

3. Omnpenenuts paguyc, UHTEpBaAJI U 0071aCTh CXOAUMOCTH CTEIICHHOTO PAJa:

[o'e} n

0 [e'e} _5 n
a)Z(n-x)” 6> ——— B) Z%

n=1 I’l(”l + 1)

© 2n

T) Zi

n=l

IIpakTHyeckoe 3ansaTHE 2

1.

Ve 200 —2-2x—X° .
Haiitu lim - (3ameHuTH €°,SIN X UX mpeAcTaBIeHUsIMU 10 popmyrie
x>0 X—SIn X
MaknopeHa ¥ BBIYMCIUTD ¢ TOYHOCTBIO 10 BEJIMYHUHBI O(XS) ).
In(1+x) —x(@L+x)"

2

Haiitu lim (3amennTh (1+X)™,IN(1+ X) nx npexcrapieHusaMu 1o

x—0 X

dopmyine MakiiopeHa).
Boruncnute npubnmnkeHHOE 3HaYCHHE e , B35IB TPU WIE€HA NpeACTaBIeHUs QyHKINUN

f(X) =e” mo popmyne MaknopeHa, ¥ OLEHUTH ONIUOKY BHIYHMCIIEHUS.

1

f(X) =e” mo popmyne MaknopeHa, ¥ OLEHUTH ONUOKY BHIYHMCIIEHUS.

Boruncnute npubnnkeHHOE 3HaYCHHE , B35B TPU WIECHA NpeJICTaBIeHUs (PyHKINU

Brruncauts Sin 18° ¢ TounocTsio g0 10~ (moacraButs 18° = % =0,314159 BMecTO X B
psin).
Borauciuts 370 ¢ Tounocts 1o 1074,

_ 1+x
Borauenuts In'5 ¢ Tounoctsio 10 107 (Bocnmonb3oBaThes pasnoxkenueM In L oJIO-
— X

1+x 2
KUB —— =5, OTKyga X =— ).
1-x 3
JlonoaHuTeIbHBIE 3aIaAHNS:

o . 1—cosx
Haiitn lim ———
x>0 e —1—xX

1 -
Boruncnuts npubinxeHHo —7= C TOYHOCTBIO JI0 107,

ife
Beraucauts ¥ 250 ¢ Tounoctsio qo 1073,

. . W14+ x-=Y1+x
Haiitir lim .

x—0 X
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5. Beuuciauth C0S1° ¢ TouHoCcThIO 70 1072,

6. Borumcauts In6 ¢ Tounocteio 10 107%.

Jlureparypa:
1. baspun, N.M.Matemaruueckuii aHanu3: yueOHHK Ui CTy. niea. By3os / VI.W. baBpuH. -
M.: Beicu. mik., 2006. - 326, [1] c.
2. TIucemennsiii, JI.T. KoHcekT nekiuii mo BeIciiei Matemaruke: monubiid kypc / J1. T.ITuck-
MeHHbIH. — M.: Aiipuc-tipecc. — 2006. — 602 c.
3. CoOopnuk 3amau o Mmatemarnueckomy ananusy / JI. JI. Kynpssues, A.J[.Kyracos u ap. -

2-e u3 ., nepepabd.u jgoi. - M. : ®usmatiut. - T.3: UaTerpansl, psaasl. — 2003. - 502 c.

PA3JIEJ IV. UHTETPAJILHOE MCUMCJEHUE JUISI ®YHKIUNA OJHOW IEPE-

MEHHOJ.

Tema 1. HeonipenesieHHbIH HHTErPaJl.

IpakTnyeckoe 3ansitue 1
Haiitn HeonpeaeeHHbIE HHTErPaIbl:

8 uacos

Conep:xanue

i

2+3W+5&dx

\/_3

11. J'tgzxdx

Memoo 3amenvi:

12. [(x=1)*x-4/xdx

21. Isin( 3x +5)dx

2. dx | +
I15+x X| ]4
dx x3 2
3_IX4+X |+ 13_Ixe 22. [e'xdx
4'_[ _ 1 L 14 I 24+3x° Memood no uacmam:
SIN~ X-COS™ X X(1+X)
c ICOS X —sin xcos’ X+l 15.Ia e*dx 23. jmedx
cos? x
6. J-sin 2de 16. J‘ dx 24. J.L ezxdx
COS X COS2X +sin? x u
7. J‘«/l—sin 2xdx 17 J-szm x+1 25. j arctgx dx
sin? x !
8 J-e3X+l 18 IXS'nZXJ”/;COSde
el ' X COS X
2 2
9_I\/1+x +\/1—x dx
J1-x*
X X\ 2
10. I(Z +3%)°dx 20. J-x +5x3+6
X +

IIpakTyeckoe 3ansaTHE 2
HaiiTn HeonpeeneHHbIe MHTETPaIbI:




dx dx
DI ey

X+3
5) | ——————dx;
) Ixz +4x+ 29

s)jx“ 3x3
x3 —8x+12
x2 —5x+9
O)I — X
(Xx=D°(x* +2x+2)
8x3 —2x* +13x -2
1s)j _ =
(x +2)(x° +1)
)J- —30x? +28x—88
(x* —6x+8)(x* +4)

IIpakTyeckoe 3ansaTue 3

5x +30x — 22d
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.[ xdx . 4I xax
5x% +2x+4" (x-D(x+1?

-2 5x-3
6) | —————dx; 7) | ——dx.
) J.3x2—5x+4 -[x2+6x—40
0 J-6x5—8x —25x% +20x% — 76X — 7d
3x3—4x* —17x+6 '
2X+2 dx
11 dx: 12) | ———:
) J‘(x—l)(xz +1)? ) I(xe’ -1)?

3x* +14x% + 7x+15
14) j 5 >
(X+3)(x“+2)
8x3 —12x° +2x +10
1) | .
(x+3)(x-1)

VX2 +2x

1. BpMMCINUTH HHTETpAI I—dx (mogcraHoBKa %(ax +bx+c) =t).

(x+

2. Bwrauciute uHTETpAT I

3. Bbrumcauts uHTETpaI Ix‘/X—_;dx (uHTErpaN BUIa J‘R(X,n ax+§
X+ CX+

. / ax+b
pyercs MoJACTaHOBKOU N
cx+d

dx

(/5+2x+ x2)?

(mozcTaHOBKA %(ax2 +bx+c) =t).

)dX panmonanuzu-

t).

4. Haiitn uaTErpan j

HaAJTbHOH (QyHKIIMEH OTHOCUTEIBHO ( )q (

quciia, TO MHTErpal paiuoOHAIIN3UPYCTCA HOI[CTaHOBKOﬁ

1Iee KpaTHoe Yuceln (,S,....).

Ux +1-4x+1

x—-2

(ecnu moapIHTErpaIbHask QYHKIMS SBJISETCS PaLUo-

ax+b.; ,ax+b.’
cx+d

)* U T, TaE P,Q,S,T ...- Heible

=t", rme n- HauMEHb-

cx+d

5. Haiitu unrerpan J.
Jx-2y

—X=2

dx (ecnu MoABIHTETPAIbHOE BBIPAXKEHUE COJIEP-

KUT JIMIIb JIMHEHHYIO HppalnoHanbHoCcTh VaxX +b,a # 0, To mone3na mojacTaHoBKa

t="Yax+h).

3(x=2)* —/x -

6. BpruucnuTe MHTErpan I

7. Haiitu unTerpan J“/ _:;X
447X

Yx-2

8. HaiiTu unTerpan I (cBecTH MHTETpall K THITY I R(Xx,n ax+b )dx).
?;/(x—l) (X +2) cx+d
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Haiitu unrerpan _[ %
2X°+3X+7

(B3x=7)

10. Hatitu uHTETpai I—dx :

VBx% +8x +1

dx 1
11. HaiiTu uaTETpan I— (3ameHa X ==).
XV X% +3 t

12. Haiitu uHTerpan I

dx
X2AT—x2

. dx
13. HaiiTu uaTEeTpan J. ” - :
(x°+ 9)\/ X“+9
IIpakTuyeckoe 3ansaTue 4
1. Beraucnuts uHTErpaisl: 1) | =ICOS3X cos9xdx; 2)I= _[sin 2xcos5xdx.
2. Boruucauts unrerpan: | = J.sin 10X -cos7x-cos4xdx = ISin 10x[cos 7x - cos4x]- dx
(6ocnonvzoeamucs hopmynamu 08axcovl).
3. Haiiti unrerpan | = Isin 2 xcos’ XdX (00um noxazamens HeuemHoe YUCIO: 3AMEHA
t =Sin X u nonusums cmenens).
y sin’ x .
4. Haiiti uaterpan | = j—dx (3amena nepemenHou COSX =t).
+/COS X
5. Haiiti unTerpan | = J.COS"' XdX (noxazamenu uemmwlie NOIOHCUMENbHBLE YUCTA, OOUH MO-
. 1-cos2x ) 1+cos2x
JHCem PAGHAMbCSL HYII0: NOHU3UMb CMeneHb Sin < X == COS” X ==
. sin 2x
sin XcosXx = ).
. . 2 .
6. Haiitu narerpan | = I00323x5|n “ xdx = _[[cos3xsm 3x] sin? xdx .
. 8 . 2y _
7. Haiitu unTerpan I tg”xdx (I cnoco6: ucnonvzosanue gopmyner tg°x = o5 x -1 uno-
HUdICeHUe nokazamenb cmenenu N Ha 06e eOuHuYsl, 2 Cnocod: UCNOIb308aHUe NOOCMA-
dt
nosxku:tgx=t, x=arctgt u dx = =)
1+t
8. Haiitu unrerpan I ctg®xdx .
9. [ 0
. —— (YHUBEpCanbHas no0OCMaHo6Ka)
SIn~ X
. 5+6sin X
10. Haiitu unTeTpan J. dx (ynusepcanvnas noocmanoska)

sin X(4 +3cos x)

Tema 2. OnpenesieHHbIN HHTErpal.
2 yaca

Conep:xxanue

IIpakTH4yeckoe 3aHsATHE



10. 1

11.

12.

13.

14.

15.
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CocrtaBuTh popMyITy IJTsl BBIYUCICHUSI HHTETPATBHBIX cyMM s pyHKImu T (X) , HempephiB-
HOU Ha OTpe3Ke [a;D], pa3mesnsis 3TOT OTPE30K Ha N PaBHBIX 3JIEMEHTAPHBIX OTPE3KOB U B35IB B

KauecTBe BHyTPEHHEH TOUKM &, MpaBblil KOHEI K&KI0TO OTPE3KA.
b

Beruncnute uHTETpaN dex (a<b), xak mpees HHTErPATILHON CYMMBI.
a
CocrtaBuTh (popMyITy 1JIsl BBIYUCICHUS HHTETPAIbHBIX CyMM i1l pyHkiun T (X) , HempepbiB-

HOU Ha oTpe3ke [a;Dh], pa3mesiss 3TOT OTPE30K Ha N PaBHBIX 3JIEMEHTAPHBIX OTPE3KOB U B3SIB B
KauecTBe BHyTPEHHEH TOUKM &, JIEBBIHA KOHEI KaKI0TO OTPE3Ka.

CocTaButh GOpPMYITy [UIs BIMUCIEHUS MHTErPATBHBIX CyMM 1711 QYHKIMH Y =€" Ha OTpe3Ke

[a;b], pasmensist ero Ha N PaBHBIX OTPE3KOB U B3SIB B KAUECTBE BHYTPeHHEH Touky &, TpaBbIid

KOHCI[ KaXKI0I'o OTpEC3Ka.
b

Boruncnuth dex , COCTaBMB MHTErpaibHyto cymmy it ¢pyaknuu f(X)= X. Otpesok [a;b]
a

pa3aeiuTs Ha N yacTe IIPpOU3BOJIbHBIM 06p8.30M. B kauecTtBe BHYTpeHHeﬁ TOYKHN éi B3ATb

CCPCAMHY KaXXJ0ro 4aCTUYHOI'O OTPEC3Ka.

h ¥ dx B odx
Haiitn |:j(x—2)3dx. 7. Haifrn | = [— T 8. Haiitu | = [— .
X"+ X" —

1 1
j-\/_dx
1x+2J_

10

s (X— @Vx+
2a

Berancnute uaTerpan | = _[ V2ax — x*dx .
0

'—o

Berancnute unTerpan | = I X-e*dx.
Beruucnute uaTerpan | = J X -arctgxdx .
Beruucnute uaTerpan | = Iarcsin Xdx .

va
Boruncnute unterpan | = I X - €C0S XdX .

Tema 3. IIpuiioskeHus onpeeeHHOT0 HHTErpaJa.
2 yaca

Conep:xxanue

IIpakTH4yeckoe 3aHsATHE

1. Haiiti miomaap, orpaHMdeHHYI0 rpadukamMu GyHKIUNA Y = 24X u y = 2X.
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X = acost,
y=bsint.

Ha¥iTi mmoimaas 0JHOro JernecTka YeThIPeXJIeeCTKOBOM PO3bl I =asin 2¢.

Haiitu ImIomajab, OrpaHMYCHHYIO SJIJIUIICOM {

Haiitu 06beMm Tena BpamieHusi, OrpaHUYCHHON JTUHUSIMH Y = 2JX u y = 2X BOKpYT ocei

Ox u Oy .

Brrancnuts mOBepXHOCTE Cdephl, paanyca R, paccMaTpuBas €€ Kak TeJo BpaIlCHHUS.

Ha¥iti iy ayru kpuodt Yy =Inx X e[l J3]).

Haittu pnuny OKpykHOCTH paauyca R, 3aJJaHHONW MapaMeETPUYECKHMMHU YpPABHECHHUSMHU
X = Rcost,

{y =Rsint.

K teny nmpukpenieHa npyxuHa, Jpyroi KOHeI| KOTOpO# 3aKpeIIeH HEMOABUKHO B TOUKE

O. Ynpyras cuia, ¢ KOTOPOH IeHCTBYeT mpy)KHHA Ha TEJI0, MOAYMHSIETCs 3aKony ['yka,

cornacHo kotopomy F =—KkX, rae K- kosdduuueHT nponopiudoHaIbHOCTH, & X - yUId-

HEHUE MpYyKuHbL. HaiiTu paboTy ynpyroil cuibl mpy NPSIMOJIMHEHHOM MEPEMEIICHHH O

JIMHUM JEUCTBUS CUIIBI OT X =a 10 X=D.
2

‘Tarctg®xdx 2) farctgxdx 3 j _ I d_i< 5)

Boruncnute nunTerpaist: 1) J.—z ; i
+X

1+x
fdx_ Fdx o fdx
Pt N2l

0

Jlureparypa:
baspun, .M1.Marematuyeckuii aHanu3: yueOHUK A cTyd. nen. By3oB / M.U. baBpuH. -

M.: Beicm. mik., 2006. - 326, [1] c.

[Mucemennsiit, JI.T. KoHcnekT nekuuii o Beiciiei MmatemaTtuke: nojubii kypce / J1. T.ITuck-
MeHHBIH. — M.: Ailipuc-tipecc. — 2006. — 602 c.

Axmmna, A.C. TlpunoxeHus: onpeaeIeHHOT0 HHTerpaia Ipyu pelieHu FreOMEeTPUUECKUX
u ¢pusnueckux 3ana4: YuedbHoe nocoodue / A.C. Skmuna.- bnarosemenck: U3n-so BI'TIY,
2014.(21)

PA3IEJ V. IM®PEPEHIIMAJTIBHOE NCUYUCJIEHUE 11 ®YHKINI HECKOJIb-

KUX IEPEMEHHbBIX.
Tema 1. DyHKUMH HECKOJbKHUX IepeMEeHHbIX.
2 yaca
Conepxanue

HpaKTI/I‘IeCKOC 3aHATHE

1.

2.

Haiiti 11 n300pa3uth Ha iockocTu OXy 00IacTh onpenenaeHus PyHKINH:

1)z= 1 : Nz YX g, 5

Jarcsin(1—x?) x*+y’ -4’ 3-x*-y*’
4) 7= ! :5)z=Ig(X* +6X+y>+8); 6) z=+/4— x> —4y?.

JXP42x+y2—2y-2

Haiitt 06nacTh onpezeneHus TaHHON QYHKIMH TPeX MePEeMEHHbBIX:

Du=+x>+9y’ +18y+9—2; 2) lg(4x® +8x + y? -2y +5—-47);
11

J2x-z-1 Jy+2x+1

u=
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2

3. Haiitn 1 OCTPONTH THHNH ypoBHS GyHKIMH: 1) Z = 4X? —y?; 2)z=%x"+6X+Yy +9:

3) z=x*+9y* +18.

: 2 4y? _ XP+yP+4-2
4. Haiitu npenen Gpyukimu:1) lim arCtg62(X -;y ) ;7 2) lim 2y 5 .

x—0 3()( +y ) x—0 X“+y

y—0 y—0

5. HaiiTu Bce yacTHBIE MPOM3BOIHBIE TIEPBOTO MOpsAAKa GyHKIMH: 1) Z =/X* —3y? ;

2)z=log,(R/x +2y?); 3) u=arccos,y’—x’+3z ; 4) z=y-x’;

t
5) z= 4 ; 6)z=2 5;7)z=arcsinl ;8)z=|ntgl; 9) z=y";
\J5—Xxy X X
. Yoy Xy
10) z=x" ; 1NDu=e’+e’ ; 12) z=sin —cos=.
y X

6. Haiitu Bce 4acTHBIC MPOU3BOIHBIC BTOPOTO MOPSIKA, TIPEIBAPUTEIHLHO HAWIS U YIIPO-
CTUB TIPOM3BOJIHBIE MEepBOro mopsaka: 1) z=~/x*+y*; 2) z=log,(x— y%).
1

X—y+1

7. Haiitu Touku pa3psiBa QyHKIUU Z =

Tema 2. luddepenunpyembie GQyHKIMHU.
2 yaca

Conep:xanue
IIpakTHyeckoe 3aHATHE
1. Jlns GyHKIMKM HAWTH [TOJHOE MTPpHUpaIeHne Az 1 TONHBIN quddepeniman 0z s naHHOM
¢GyHnkun B Touke M (X, Y) s 3amaHHbIX AX B AY U CpaBHUTE UX.
1. z=xy*; M(21);: Ax=0,2; Ay =01.
2. 2=Xxy; M(12): Ax=0,05; Ay =01.
3. z=x*y*: M(L1); Ax=0,01; Ay=0,02.
2. Haiitu nonueiit nuddepennuan dz nanHon QyHKIUH.
x* +y?
N yz
3. Haiitu nonusle nuddepennuanst 1-ro u 2-ro nopsaka GyHKIUH.
1. z=x*-3xy-2y?; 2. z=e” 3.z=xe’+ye* 4. z=e’sinx
4. Brraucnuth npuOIMmKeHHO 0€3 UCTIOIh30BaHMsl KalbKysTopa. [Ipu mepeBose rpaaycos

B PaJiMaHbl ¥ TIPU BCEX BBIYMCICHUAX OpaTh TP 3HAYAIIMX HUGPBI, B OTBETE MOCIEAHUN
3HAK OKPYTJIUTh.

1.101%-0,98° ; 2. 0,99°-1,02%: 3.:./398+295; 4. sin31 -cos6l’.

dz dz dx dz dy .
5. Halttru —=——+——, :1.z=,/3x-by, x=sint, y=+/;
anTHu dt dx dt dy dt eciu: 1.z X—9Y , Tae y

1.z=xy*; 2. z=xy*; 3. u=xyz; 4. 7= 5. z=htg>
y

2. z=l,r)1e Xx=Int, y=arcsint
X

o X
6. Haiitu ?j—l:,ecnn u=—y,rg1'e X=+t+2, yze‘, Z =Cost.
zZ

Tema 3. JkcTpemyMbl QYyHKIIUM HECKOJIbKHUX MePeMeHHbIX.
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2 yaca

Conep:xxanue
IIpakTH4eckoe 3aHsATHE

1. Haiitu skcTpeMyMbl GyHKIHH Z = X° + XY+ Y> —6X—3Y.
2. Hccrenosarthb Ha skctpemyM dyukumn: 1. Z=y° +3x*y —12x—-15y ; 2. 2 =2x" +(y-1)*

3. Haiiti HanGoubIIee ¥ HAUMEHbIIee 3HaYeHHe QYHKIHH Z = X° — XY + Y> —4Y — X B 06-
mactu X>0,y>0, 3x+2y-12<0.
4. MWccrenosats Ha skcTpeMyM (yHKmuE: 1.2 = X* + Xy+y> —X—-2y; 2.
2=X 4y —2x2 +4xy—-2y*; 3. 2=y* —2x* -2y +1.
Jlureparypa:
1. Baepun, U.M.Maremarnyeckuii aHanm3: y9eOHUK JuIs CTyA. niea. By3oB / .U, baBpuH. -

M.: Beicm. mik., 2006. - 326, [1] c.

2. Tlucemennbiii, JI.T. KoHcmekT Jekmuii 1o BBICIICH MareMaTHKe: TOJIHBIA Kypce /
J.T.ITucemennsiii. — M.: Aiipuc-tipecc. — 2006. — 602 c.

3. Coopnuk 3ana4 no marematuueckomy ananusy / JI. JI. Kynpssues, A.J[.Kyracos u ap. -

2-e u3n., nepepad.u gom. - M. : @uzMatiur. - T.3: OyHKIUU HECKOJIBKUX ITEPEMEHHbIX.
—2003. - 468 c.

PA3JIEJ VI. THTETPAJIBHOE WCYUCJIEHUE JJIsI ®YHKIANH HECKOJBKUX
HEPEMEHHBIX.
Tema 1. /IBoiiHOM ¥ TPOWHOW MHTErPAJbI.

6 yacos
Coaepxanue
IIpakTnyeckoe 3ausitue 1
1.Bbrauciauts:
2 1 2 X X2 2 x+/3
1._[dx.|.(x2 +3y?)dy 2. Idx'[—zdy 3. Idx Ixydy
0 0 1 1 y 1 X
2. Haifti 1 mocTpouTth 00J1aCTh UHTETPUPOBAHMUSL:
X+9 3 s o 0
1jdxjf(x y)dy 2. Jdx [f(xy)dy 3. [y [ f(xy)dx
x? -4 o5 -2 y'-4
3. U3meHuTh nopsiiok I/IHTeTpI/IPOBaHI/IH B MHTETpaJie:
X+9 m 1-x?
1. jdxjf(xy)dy 2. jdx [fouyydy 3. jdx jf(xy)dy
—J25-%7 1 e
4. I/ISMGHI/ITI) MOPSA0K HHTETPUPOBAHUSA
2 Jax
1. jdx jf(x, y)dy
0 2
Va-y?

dy | f(x,y)dx

no
O ey
N < —y

IIpakTyeckoe 3ansaTHE 2
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=

[lepeiiT K MOJSAPHBIM KOOPAUHATAM M PACCTABUTH MPEAEIIbl HHTEIPUPOBAHUS:
1 1

jdxj f(x, y)dy.

0 0

2. TlepeiiTu K NOJSPHBIM KOOPJIMHATAM U PACCTaBUTD MPEIEIIbl MHTETPUPOBAHUS:

[[focy)dxdy, S:y2x, y2—x, y<1.
S

3. Borunciuts H In(x* + y?®)ds , eciu 061aCTH HHTETPUPOBAHKS S - KONBIIO MEXKLY OKPYK-
S

HOCTSIMH X° +y2 =e’nu X+ y2 =e’.

4. BbIYHCIUTH ”rsin edrde, S:rSa,gaZ%,goSﬂ'.
s

5. Beruauciuth Hrsin pdrde, S:r>1r<2+cosp,0<¢p<r.
s

6. Beruauciuth J-J‘ r’drde, ecim orpaHMYEeHA IEPBBIM 3aBUTKOM CITHPANH [ = 8¢ U OCBIO
s

Ox.

7. TlpeoOpa3oBaTh K MOJSIPHBIM KOOPIUHATAM U BHIYUCIHTH I I e X Vdxdy, S:
S
x> +y?<a’.

IIpakTnyeckoe 3ansaTue 3
dxdydz

1 , ecim V - rerpadap ¢ BepmuHamu O(0,0,0),

1. Beruucnuth TpoitHON UHTErpa J.J.J.
\

A(1,0,0), B(0,1,0), C(0,0,1).
2. Beruauciuth H x*y?zdxdydz, rme V onpenensercs mepaenctBamu 0 < X <1, 0<y < X
\
0 <z < xy. llpumeuanue: Mcnonp30BaTh METO/I TApAJIEIBHBIX ceYeHUN. B muiockoctu
X =1 momydaeTcs TpeyroJibHUK ¢ BepmmHamu B Toukax A(1,0;0), B(110), C(111), B
IUIOCKOCTH Y = X - KpuBoauHeiHbIH TpeyronsHiuk OBC, y kotoporo croponst OB u BC

—OTpe3KH mpaMbIX, a cropora OC — mapabomsr Z = X* . Yuactok moepxaoct AOC
OIIPECIIAETCS YPaBHEHUEM Z = XY .

3. Bbrumcaurs J.J‘J‘w/xz +y?dxdydz, V orpammuena miockoctamu y =0, 2=0, z=2 u

AIHAPOM X° + Y2 = 2X .
4. Bpruuciauth IH(XZ +y?+2z7)dxdydz, V i x* +y® <1, 221-x*-y? z <1.TIpumeua-
\%

Hue: O6IacTh HHTETPUPOBAHHUS pacoiokena BHyTpu mmiuaapa X + Y S1) Hioke
—1-x2—? .
wiockoctd Z =1 u Beitie mapabosounna Bpamenus Z=1—X" =Y koropsrii nepeceka-

2 . \2
ercst ¢ mmaaapom X +Y° =1 B mmockocr XOY n umeer Bepmmny Ha ocu OZ B
Touke Z =1.

5. Berancinrhb J.” xyzdxdydz, rne V sBnsercs % YacThIO I1apa X* + y2 +7° <R’ , pacrio-
\%

J0’)KeHHOU B 1-oM oktaHTe. [I[puMeuanue: mepeiiTi kK chepuuecKkuM KoopArnHaATaM.
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3
Burancnnms [[f YL 0 4y 200, e V ap K4y 42 <R,
\
Tema 2. HekoTopble NnpuMeHeHHsI KPATHBIX HHTETPAJIOB.
2 yaca

Conep:xanue

IIpakTnyeckoe 3ansiTue

8.

10.

11.

12.

13.

14.

2
Bbruuciuts 00beM Tella, OrpaHuYeHHOro MoBepxHOCTsIMH: Y = X, y =1, X+y+z==4
, 2X+ y+z =3. [Ilpumeuanue: Teno orpaHndeHO COOKY YaCThIO IMJIMHIPUYECKON IO~

2
BepxHOCTH Y = X*, 4acThio MIOCKOCTH y = 1, CBepXy 4acThio miockoctn Z, =4—X—-Y,
CHU3Y 4aCThIO 10ckocTH Z, =3—2X—Y . TIpoekius Tena Ha mwiockocts XOY siisiercs
. oy 2
obmacte S, orpaHuveHHas npsMor y =1 u mapabomnoit Y = X,

Haiitu miomane S , OrpaHHYCHHYIO JTHHUSAMA Y = e, y= e‘zx, y= e?,

Haiiti 00bem gacTu mapa paauyca R, BeIpe3aHHO# U3 HEr0 NPSMBIM KPYTOBBIM LIAIMH-
apom quameTpoM R, 06pasyrorast KOTOporo MpOXO KT Yepes HeHTp mapa. [Ipumedanue:
CoBMecTUTh HA4aJI0 KOOPMHAT C IIEHTPOM I1apa, ock OZ HampaBUTh 1O 00pa3yrolei nu-
auHApa, a ocb OX B0k iMaMeTpa HWIMHApa. Beraucienue neaecoodpa3Ho MpoBECTH B
NOJIIPHBIX KOOPAMHATAX.

2 \,2

Boruucnuts miomnaap 9act mapabosonaa Bpamenus Z =X + Y, BeIpe3aeMyro [UIHH-
2,2

npom X +Yy° =4

Haiitu maccy KpyroBoro KoJjblia, €M MOBEPXHOCTHAs IJIOTHOCTD /' B Ka)/10M TOUYKE 00-

paTHO IPONOPLMOHAIbHA KBAAPATy PaCCTOSHUSA €€ OT LIEHTpa KOJIbLIA.

o o 2
Haiitn KOOpAWHATHI ICHTPA TAXKCCTH IJIIACTUHBI, OTPaAaHNYCHHOU JIMHUAMU y = 4X + 4 )

2
y* =—-2X+4. IoBepxHOCTHAS MIOTHOCTH J TIOCTOSHHA.

BbIyrcanTe MOMEHTBI HHEPIIMHM OTHOCUTENIBHO OCEel KOOPAMHAT IJIACTHUHBI, ONpeeisie-
MOM yCJIOBUSIMU IIPEIBIIYILErO IPUMEpA.

Tema 3. KpuBosiuHeiiHble HHTErpaJbl.

2 yaca
Conepxanue
IIpakTHYecKoe 3aHsITHE
1. Beruucnuth unTerpan | = jxydx+ (x+ y)dy, npunumas 3a muamo L :
L
® OTPE30K NPsIMOM, coeauHsronmi Toukn O(0,0) nu A(1,1)
2
e jyry mapabossl Y = X', cOeAMHSIOMAN 9TH e TOUKH
e Jjomanyio OBA, B(1,0).
2
2. Bsruucnuts uaTerpan | = jxydx, rne L myra mapaGonsr X =YY", coequusromas TO4Ku
L
A(L-1) u B(L1)
2D
3.

Bprurcnute uaTErpan .f 2xydx + x*dy
(0,0)
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4. BblYMCIUTH UHTETpPA I yds, rme L - myra mapaGonsr Y = X* ot ToukH 0O(0,0) 10 TOYKH
L

(4,16)

5. Haiitn mmomane Q OOKOBOM MMOBEPXHOCTH IOJOBHHBI SIUTUNTHYECKOTO ITHIUHIPA
X2 yz
E-I_? =1, y=>0,2= 0, YCEUYEHHOI'0 INIOCKOCThIO Z =Y.,

6. Haiitu ruoniane 3adopa, moctpoennoro Ha nepudepun K kBagpara 0<x<1, 0<y<1,
2,2
BBICOTA KOTOPOTo B ToukKe (x,y) € K paBua Z=X"+Y".

2 \2 _R?
7. Ompenenutb Maccy okpyxHoctd X +Y =R, eciau ee IUIOTHOCTh B TOUKE (X,Yy) paBHA
2

v
R2

8. OmpenenuTh KOOPIWHATHI IIEHTPA Macc C(XO, yo) ofHOpOaHOM monyokpyxuoctH K :

10:

2\ 2 2 .
X“+y°=R", y > 0. Vkazanue: Koopauuarsl ieHTpa Macc 0OHOpoaHOoN kpuBoi K BEbI-
1 1 .
paxaercst popmynamMu X, = E I Xds, y, = EJ yds, rme L - nmuna JIYyTU KPUBOW.
K K

3
. . 2 4
9. Haiit MoMeHT uHepuyy | y IyTH mojyKybudeckoii napabonsr Y = X% (0 < x < 3 ) OTHO-

cutenbHO ocu Oy . Vkazanue: |, = I x*ds .
K

10. HaiiTu MOMEHT HWHEPIHH | « apku mukaouasl K: x=a(t—sint), y=a(l—-cost)

(0 <t <2x) orHOocutensHO ocu OX . Ykazanue: |, = I y?‘ds .
K

11. HaiiTu paGoTy cumbl ¢ mpoekmusmMu X =y, Y =—X Baons smimnca X=acCost,
y=bsint (0<t<2x).

12. Haiitu paboTy cuibl F ={-kx—ky} IpU NEPEMEIICHUU €€ TOYKU IIPUIIOKEHHS U3
M,(a.0) B M,(0,b).

13. Haiiti paboTy critbl ¢ mpoeKIusiMu X = sin( X+ y), Y =0 BI0Jb KOHTYpa TpeyroibHUKa

¢ BepmmmHaMu O(0,0), M (% ,0), N (O, %) pu 00X0JI€ €ro MPOTUB X012 YaCOBOM CTPEINIKH.

Jlureparypa:
1. bapun, .M.Maremarnueckuii aHaim3: yueOHUK miis CcTy. nena. By3oB / U.W. baspun. -

M.: Beicui. mik., 2006. - 326, [1] ¢

2. TIucbmennsiii, JI.T. KoHcekT nekiuii o Beiciieii MmaTemaruke: nonusiid kypc / JI.T.ITuck-
MeHHbIH. — M.: Alipuc-tipecc. — 2006. — 602 c.

3. Coopnuk 3amau no Mmatemarnueckomy ananuzy / JI. JI. Kynpssues, A.Jl.Kyrtacos u ap. -
2-e u3n., nepepad.u gom. - M. : @uzmatinut. - T.3: OyHKINUN HECKOJIBKUX MTEPEMEHHBIX. —
2003. - 468 c.

PA3SJEJ VII. IMODOEPEHIIUAJIBHBIE YPABHEHUS.
Tema 1. luddepenunanbHble ypaBHeHHs EPBOro NOPsIAKA.
4 yaca
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Conep:xxanue

IIpakTH4eckoe 3ansaTue 1

1.

[IpoBepuTts, ABIsIETCS M penieHneM audepeHInaNbHBIX YPaBHEHHH yKa3aHHbIE (DyHK-
HH:
1) y+y=0, y=sinx;

1_y2 2 1
)Y =X +Yy, y==.
X
MeTo10M H30KJIMH ITOCTPOUTS T10JIE HHTETPAIBHBIX KPUBBIX YPABHEHHS Y’ = X .
Haiitu oOmiee pemenune nuddepeHnnanbHbIX YpaBHEHHIH:

1) 1+ x)ydx + (@ — y)xdy=0;

2) ytgx=y;

3) xdy N ydx _

Jl-y? 1=

HaiiTu o61ee peuieHue ypaBHeHHs (y - X) de + dey =0,

0.

2,2
Haiitu yacTHOE pemieHne ypaBHEHUS ZXW' =X"+Y ,mpu y) =2.

IIpakTu4eckoe 3ansaTHE 2

1.

Haiitu o6uiee pelmenne ypaBHeHus ' + Y x’y*
X

Peumte nmHeiHbIe quddepeHnmranbabie ypaBuenus:1) XY '=x* + y 2) (X + yz)y' =1,

Haiitn yacTHOe pelieHue ypaBHeHusl y' — ytgx = ! npu y(0)=0.
C

3
0S X
Haiitu oGmiee perienue ypaBHeHUs y' + Y —xy?.
X

2X 2 —3x?
Hatitn obmiee pemenne ypapHenus — dx + y—4 dy=0

y

3
Haiit o6mee pernenue ypaBaenns (2XY + x? y+ y?)dx + (X2 + y2 )dy=0.

Haiitu o6miee pernenue ypaBHeHHE (X + sin y)dx + (xcosy +sin y)dy =0.

Tema 2. luddepenunaibHbie ypaBHeHHs BbICIIMX OPSIAKOB.
2 yaca

Conep:xanue

IIpakTH4yeckoe 3aHsATHE
Jugpepernyuanvrvie ypasrnenus 6mopoco nopsoka, 0OnycKaroujue NOHUNCeHUue NopsioKka

1.

2.

. 1
Haiitu oOmiee perenne ypaBHeHus y" = —
X

Haiitu yacTHOE pelieHue ypaBHeHUS y" = L J1+(y)?,opu y(0)=a, y'(0)=0
a

2 3
Haiitu yacTHOE penieHne ypaBHEHUS yy” + Y' = Y' ,npu y(0)=1,y’(0)=1.
Haiitu obmiee pemnienne ypaBHeHUsS y” = sin X .

Haiitu yacTHOE penieHne ypaBHEHUS y” =Xe " , ipu y(0) =1, y'(0)=0.
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Haiitu o61miee pemenue ypaBHeHust xy” +y' =0.
2
Haiitu gyactHOE pelieHne ypaBHEHUS xy"—y'=x e’, npu y(0)=-1,y'(0)=0.

HaiiTu o61ee peiieHue ypaBHeHUs yy' - y'2 = y2 Iny.

HaiiTi yacTHOe pelieHre ypaBHEHHSI y'= y'2 =Y, nopu y(1) = —%, y'@) = % .

Jlunetinvie HeOOHOPOOHbBIE OUhghepenyuanbHble YypagHeHUus 8mopo2o NopsaoKa

1.
2.

3.

O ~No o

Haiitu oGmee pemenue y” — 4y’ +4y =0.
Haiitu oGmiee pemenue y” — Y _ X .
X

Haiitu oG1ee perienue ypaBHeHUs Y + 4y =

METOAOM Bapuanyu IpoOnu3BOJIb-
COS 2X

HOU ITOCTOSIHHOMU.
HalTH o0Ilee peuieHre ypaBHeHUs y” + 4y’ = 2X —3 METOJIOM HEONPEIEICHHBIX KO3 (-

(ULIUEHTOB.

Haiitu o61ee peuieHue ypaBHeHHs y” - 2y’ +2y= x*

Haiitn o6wee pewenue ypasuenns Y —2Y —3y=(2x-3)e™".
Haiitu oG1ee perienue ypaBHeHUs y” + 4y’ + 5y = 2c0s X — sin X.

Haiitn o6ee petuenue ypasuenns Y +Y=Xe" +2e7".

Jlureparypa:
baBpun, U.M1.Marematuueckuii ananu3: yuyeOHUK As ctyA. nea. By3os / M.W. baBpuH. -

M.: Beicm. mik., 2006. - 326, [1] c.

[Tucemennsrit, JI.T. KoHcnekT nekmuii o Beiciiei matemaTtuke: moyHbii kype / JI.T.I1uch-
MeHHBIH. — M.: Ailipuc-tipecc. — 2006. — 602 c.

Coopnuk 3ana4 mo Mmaremarnueckomy ananuzy / JI. JI. Kynpsisues, A.Jl.Kyracos u np. -
2-e u3., nepepad.u gom. - M. : ®uzmatiut. - T.3: OyHKIIUU HECKOTBKUX MEPEMEHHBIX. —
2003. - 468 c.

Cémoukuna, O.A. luddepeHnnanbHbie ypaBHEHUS BTOPOTO MOPSIKA C MPaBOM YacThIO
coenuanpHoro Buaa : YueOHoe mocobue / O.A.Cémoukuna.- brnarosemenck: M3a-Bo
BI'T1Y, 2009.

6 IMJAKTUYECKHUE MATEPHUAJIBI 1JI51 KOHTPOJISI (CAMOKOHTPOJIS)

YCBOEHHOI'O MATEPHAJIA

6.1 OueHoYHbIE CPeICTBA, OKA3ATEIH U KPUTEPUH OLleHUBAHUSI KOMIIeTeH Ui
HNupexc
KOMITe~ Ounenounoe IToxa3arenn Kpurepun onenuBanuns
CpeacTBo OLlCHMBAHMH c(popMHPOBAHHOCTH KOMIIETECHIIM I

TeHLHH

CrTyzneHT oTBE4aeT HENPaBUIbHO, HEYETKO

Huzkuii U HEyOeauTeNbHO, JaeT HEeBepHbIE (op-

OIK-1 CobOecenoBa- | (HEyIOBIETBOPUTEIHHO) MYJIHPOBKH, B OTBETE OTCYTCTBYET KaKoe-

HHUE a100 MpeJCTaBICHUE O BOIIPOCE
IToporosslii CryneHT oTBeyaeT HEKOHKPETHO, ciabo
(YIOBJIETBOPUTEIHLHO) | apr'yMEHTHUPOBAHO M HE YOEIHUTEIBHO,
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XOTSI ¥ UMEETCS KaKOe-TO MPE/ICTABICHUE
0 BOIIpOCE

CTYI[GHT OTBCYACT B LCJIOM IIPaBHJIbHO,

OIIK-1

CamocTros-
TebHas pa-
oora

ba3zoBbrit
HO HEIOCTaTOYHO I0JIHO, YETKO U yOenu-
(xopor10)
TEJIBHO
CraButcs, €ciM NPOAEMOHCTPUPOBAHBI
. 3HaHUE BOIIPOCA U CAMOCTOSITEIHHOCTD
Bricokuii
MBILIUICHUSI, OTBET COOTBETCTBYET TPeOO-
(oTnMYHO)
BAHUSM MPABWIBHOCTH, IMOJTHOTHI U apry-
MEHTHUPOBAHHOCTH.
1. CTyneHT IOMYyCTHJI YUCIIO OIIMOOK H
HEJ0OYETOB MPEBOCXOJAIIEE HOPMY, INpHU
. KOTOpOl MOXET ObITh  BBICTABJIIEHA
Huszkui

(HEyJOBJIETBOPUTEIBHHO)

OlIEHKa «3»;
2. WIK €CIIY MPABUIILHO BBITIOJHUI MEHEe
MIOJIOBUHBI PaOOTHI.

IToporossrit
(YZIOBIETBOPUTEIHHO)

CrylieHT MpaBUIILHO BBINOJIHUI HE MEHEe
TIOJIOBUHBI PaOOTHI WIIH JIOTYCTHIL:

1. He Gonee ABYX TpyObIX OMINOOK;

2. unu He OoJiee 0JIHOM rpyOOl U OJIHOM
Herpy0oi omMOKU U OTHOTO HE/104eTa;

3. wiu He Ooisiee JBYX-TpPEX HErpyObIX
OIIIHOOK;

4. unu ogHOHM HErpy0oil ommMOKK U Tpex
HEJI0YETOB;

5. WK Ipu OTCYTCTBUM OMIMOOK, HO TpHU
HaAJIMYUU YEThIPEX-TISITH HEJI0UETOB.

bazoBbrit
(xoporo)

CTyAeHT BBINONHUI pabOTy MOJHOCTHIO,
HO JIOIIyCTHJI B HEW:

1. He Oonee ogHON HerpyOol OmMOKU U
OJIHOT'O HEJIOYETa;

2. uin He 0oJiee ABYX HEJI0UETOB.

Bricokwnii
(oTIMYHO)

CryneHr:

1. BbIMOIHWI paboTy 0e3 omuboK U He10-
YETOB;

2. nomycTHII He 0oJiee OJTHOTO HEeToveTa.

OIIK-1

Y CTHBIA OTBET

Hwuzkuii
(Hey1OBJIETBOPUTENHHO)

CrtyzneHT oOHapy’KuMBaeT He3HaHUE OOJIb-
el 4acTH COOTBETCTBYIOIIETO BOMPOCA,
JOTTyCKaeT OmHOKH B (OPMYITUPOBKE
onpeieJICHUN U MPaBUII, UCKAKAIOIINE UX
CMBICJI, OECTIOPSIIOUHO U HEYBEPEHHO M3-
naraet marepuai. OueHka «2» oTMedaer
TaKHe HEIOCTaTKH B TMOATOTOBKE, KOTO-
pbl€ SABJSIOTCS CEPbE3HBIM MPENSATCTBUEM
K YCTIEUTHOMY OBJIaJICHUIO MOCIIETYOIINM
MaTepuaIoM.
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[ToporoBssiii
(YIOBIETBOPUTEIIHLHO)

CtyzneHT oOHapy»KuUBaeT 3HAHUE U MOHU-
MaHHUE OCHOBHBIX IIOJIOKEHHUM ITaHHOU
TEMBI, HO:

1) uznaraet Marepuai HEMOJIHO U JIOMyC-
KaeT HETOYHOCTU B OMpPEJEICHUU IOHS-
TUI Wi HOPMYyITUPOBKE MPABUIL;

2) HEe yMEET IOCTaTOYHO TIIyOOKO M JIOKa-
3aTebHO 00OCHOBATh CBOM CYXJIEHUS U
IPUBECTU CBOM MPUMEPBI;

3) wuzmaraeT Marepuan HeMocJeI0Ba-
TEJBHO U JJOMYCKaeT OUIMOKH B S3IKOBOM
0()OpMIICHHHU U3TIaraeMoro.

bazosriit
(xopor10)

CTyAeHT AaeT OTBET, yIOBJIECTBOPSIOIIHIA
TEM ke TPeOOBaHUSIM, UTO U JIJI OTMETKU
«5», HO Homyckaet 1-2 omuOKu, KOTOphIE
caM K€ HCTpAaBIIAET, U -2 Helo4eTa B 1o-
CJIEIOBATENILHOCTH M SI3BIKOBOM O(OpM-
JICHUH W3J1araeéMoro.

Bricokwnii
(oTIHMYHO)

CryneHr:

1) mosiHO W3naraeT maTepual, JaeT mpa-
BUJILHOE OIpe/ieJIeHHEe OCHOBHBIX IMOHS-
THH;

2) oOHapyK1BaeT NOHUMaHUE MaTepHaia,
MO>KeT 000CHOBATh CBOU CY>KICHHSI, IPU-
MEHUTh 3HAHUS Ha MPAKTUKE, MPUBECTH
HEOOXOJMMbIE TPHUMEPHl HE TOJNBKO W3
y49eOHUKa, HO U CAMOCTOSTEIHFHO COCTaB-
JICHHBIE;

3) uznmaraeT Marepuai IMocjieI0BaTeIbHO
U TIPABUJIBLHO C TOYKH 3PEHUS HOPM JTUTe-
paTypHOTO SI3BIKA.

OIIK-1

Tect

Husknii
(HEeyJOBJIETBOPUTENIHHO),

KonuuecTBo nmpaBUIIBHBIX OTBETOB Ha BO-
mpocsl Tecta meHee 60 %

[Toporosslii
(YZOBIETBOPUTENHHO)

KonuyecTBo nmpaBuiIbHBIX OTBETOB Ha BO-
mpockl Tecta oT 61-75 %

bazosriin
(xoporo)

KonmuuecTBo mpaBUIBHBIX OTBETOB Ha BO-
pockl Tecta oT 76-84 %

Bricokuii
(oTHMYHO)

KonuuecTBo mpaBUIBHBIX OTBETOB Ha BO-
mpocsl Tecta oT 85-100 %

OIIK-1

NupuBuny-
alpHOE 3a7a-
HHUE

Husknii
(HEyZJOBJIETBOPUTEIHHO),

OTBeT CTYACHTY HE 3aUUTHIBACTCS €CIIH:

e 3ajaHue BBIINOJIHEHO MEHEE, YeM Ha
MTOJIOBUHY;

e CrygeHT oOHapy>XMBaeT HE3HAHUE
0OJbIIel YaCTH COOTBETCTBYIOIIETO Ma-
TepHuaa, TOMyCKaeT OMUOKH B HOpPMYJITH-
POBKE OTpeieNieHUui U MPaBUl, HCKaXKaro-
IIUe UX CMBICT, OECIOPSIOYHO U3JIaraeT
MaTepuar.

[Toporossiii
(YIIOBJIETBOPHUTEIHLHO)

3aaHue BBIMIOIHEHO OoJiee, YeM Ha MMOJI0-
BuHY. CTyieHT oOHapy>KUBaeT 3HAHUE U
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MMOHMMAaHUE OCHOBHBIX MOJOXEHUH 3aa-
HUSs, HO:

e lI3maraer MaTrepuai HENOIHO U 01Ty C-
KaeT HETOYHOCTH B OIPEICICHUH TOHS-
THH;

e He ymeer nmoctaro4Ho riryboko u ao-
Ka3aTeJIbHO 000CHOBAThH CBOU CYKJIEHUS U
IPUBECTU CBOM MPUMEDBI;

e ll3maraer Marepuan HemocienoBa-
TEJBHO U JIOMYCKAET OITUOKH B SI3IKOBOM
0 OpMIICHHUHU U3TIaraeMoro.

3aJjaHue B OCHOBHOM BBINOJHEHO. OT-
BETHI MTPaBUIIbHBIE, HO:

e B orBere nomyuieHbl MalO3HAYUTEIb-
HbIC OITMOKU Y HEJOCTATOYHO IMOJHO pac-
KPBITO COZIEpKaHKE BOIIPOCa;

bazoBsrii (xoporo) e He mnpuBeneHsl WILTIOCTPUPYIOLIUE
NpUMEPBI, HEIOCTATOYHO HYETKO BBIpa-
KeHO 000011aroIe MHEHUE CTYICHTA,

e Jlonymeno 1-2 HepoueTa B mocneno-
BaTCJIBHOCTH U SI3BIKOBOM O(oOpMIICHUN
U3J1araeMoro.

3ajaHue BBIMIOJHEHO B MAaKCHMAallbHOM
o0beme. OTBETHI MTOJIHBIE U NTPaBUJIbHBIE.
e CrTyaeHT TOJHO HW3JIaraeT MaTepHall,
JIaeT MPaBUJIIBHOE ONPEJEICHUE OCHOB-
HBIX IIOHSTHIA

e (OOHapyXuBaeT IMOHUMAaHHE MaTepH-
ayna, MOKeT 00OCHOBATh CBOM CYXKIICHUS,
MPUMCHHUTH 3HAHWS HA MPAKTUKE, TIPHUBE-
CTH HEOOXOAUMBIE TIPUMEPHI;

e ll3maraetr marepual Mociea0BaTeNbHO
Y TIPABWIBHO C TOYKU 3PEHUS HOPM JIUTE-
paTypHOTO SA3BIKA.

Bricokuii (oTir4HO)

6.2 IIpoMeskyTO4YHAsI aTTECTALUS CTYAEHTOB MO AUCHUILINHE

IIpomexyTOouHast aTrTecTalys sBJISCTCS IPOBEPKOM BCEX 3HAHUM, HABBIKOB U YMEHUU
CTYJIEHTOB, IPUOOPETEHHBIX B MPOIECCE U3YUEHUS TUCHUILTMHBL. DOopMOi MpOMEKyTOUHOU aT-
TECTALUU 110 AUCIUILIMHE SBJISIETCS 3a4€T/9K3aMeH.

JI1st OlleHUBaHUSI PE3yJIBTATOB OCBOCHMS JUCUUIUIMHBI IPUMEHSETCS CIEAYIOIINE KPUTe-
pHUU OLICHUBAHUS.

Kpurtepun oneHuBaHus YCTHOTO OTBETA HA 3a4eTe
O1leHKa «3a4TE€HO» BBICTABIIACTCS CTYAECHTY, €CIIN:
® BBINOJIHEHBl BCE KOHTPOJIbHBIE MEpONpUsITUS U3 (OHIa OIIEHOYHBIX CPEACTB MO pas-

Jeny;
® J1aHBI MOJTHBIE OOOCHOBAaHHBIC OTBETHI HA JIBAa TyHKTa OWIeTa.
OreHKa «HE 3aY4TEHOY» BBICTABJISETCS CTYACHTY, €CIH:
® HE BBINOJIHEHBI KOHTPOJIbHBIE MEPONIPUATHS 3 (POHIA OLIEHOUHBIX CPEICTB O pa3ieny:
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15RI0
® HE IIPE/ICTaBIICHBI BEpPHbIE 0OOCHOBAHHBIC OTBETHI HA JIBA ITyHKTA OUJIeTa.
KpuTtepun onieHnBaHusl yCTHOIO 0TBETA HA IK3aMeHe
OrncHKa 5 (OTIMYHO) CTABUTCS, CCIIH:
® CTYICHT IOJIHO M3JIaraeT MaTepuall, 1aeT MPaBUIHLHOE OINPEICTICHINEe OCHOBHBIX TOHS-
THH;

e (00OHapyXUBaeT MOHUMAHHE MaTepuaia, MOXKET 00OCHOBATh CBOM CYXKJICHUS, MpPUME-
HUTb 3HAHUS Ha TIPAKTUKE;

® p3JIaraeT Marepuai MoCIeI0BaTEIHFHO M MIPABUIIBHO C TOUKH 3PEHUS HOPM JIMTEPATy]-
HOT'O S3bIKQ;

® TIPAaKTHYECKas YacTh SK3aMCHAIIMOHHOTO OWJIeTa BHITIOJIHEHA B ITOJIHOM 00bEME.

Ornienka 4 (X0pollI0) CTaBUTCS, €CIIH:

® CTYICHT JAaeT OTBET, yIOBJIECTBOPSIOUINI TEM K€ TPEOOBAHUSIM, UTO U JJISI OTMETKH «5»,
HO Jormyckaer 1-2 ommOKH, KOTOpBIE CaM K€ UCIIPABIISET;

e 1-2 Hegouera B MOCJIEIOBATEILHOCTH U SI3IKOBOM O(OPMIICHUH U3JIaraeMoro.

Ouenka 3 (YIOBIETBOPHUTEILHO) CTABUTCS, CCIIH:

® CTYJEHT OOHApy’KUBAET 3HAHWE U IOHUMAHUE OCHOBHBIX MOJOXKEHUH TAHHOW TEMBI;

e y3JaraeT MaTrepuall HEMOJIHO U JOMYCKAaeT HETOUYHOCTU B ONpPEACIICHUU MOHATHI WU
bopMyIIHpPOBKE MPaBUI;

® HE yMeeT JOCTATOYHO TTTyOOKO M J0Ka3aTelbHO 0OOOCHOBATH CBOM CYXACHUS U MPUBE-
CTH CBOU IIPUMEDPHI;

® W3JaraeT MaTepHUal HEMOCICIOBATEIIFHO U JIOMYCKACT OMIMOKH B SI3HIKOBOM O(opMIIe-
HHUHM M3J1aracMoro.

Ornenka 2 (HEeYJIOBJIETBOPUTEILHO) CTAaBUTCS, €CIIM:

® CTyJICHT OOHApY’>KMBAET HE3HAHUE OOJIBIIIEH YaCTH COOTBETCTBYIOIIETO BOIPOCA;

® JomycKaeT OMMUOKH B (POPMYITHPOBKE OMPEACNECHUNH M TPABWI, HCKAXKAIOIIUE HX
CMBICT, OECTIOPSAIOYHO U HEYBEPEHHO M3JIaraeT MaTepual.

6.3 OnenouHbIe cpeacTBa 11 NPOBEPKH YPOBHS C(DOPMHPOBAHHOCTH
komnerennuun OIIK-1
TecT copep XUT cleayIoMe TUITHI 3a1aHHH

Ne 3a1a- Bec 3apa- | Pe3yabTaT oneHuBanus (0aJ1bl, HOJy4YeH-
Tun 3aganus st HUSA HbI€ 32 BBINOJHEHHE 3a]aHusl / XapaKTe-
(06amn) PHCTHKA NPABUJIbHOCTH OTBETA)
3aJIaHuUs 3aKPHITOTO 1,2, 3 1 Gamn 1 6 - monHOE MpaBMIIBLHOE coOTBETCTBHUE; 0
THUTIA C BBIOOPOM OJI- 0 - ocTanbHbBIE ClTy4an
HOTO npaBuiIbHOrO (1
u3 4)
3a/IaHMsl 3aKPBITOTO 4,5 1 Gamn 1 6 - moHOE MpaBMWIBHOE COOTBETCTBHE; ()
THUTIA C BBIOOPOM OJI- 0 - ocTanbHbBIE ClTy4an
HOTO MPaBUIBLHOTO OT-
BETa 110 CXEMeE:
«BEPHOY/ KHEBEPHOY
3a/1aHMsl 3aKPBITOTO 6,7 2 Oaiuta 2 0 — MOJIHOE MPaBUIIBHOE COOTBETCTBHE (TI0-
THIIa C BLIOOPOM He- CJIEJIOBATEIILHOCTh BAPHAHTOB OTBETA MOKET
CKOJIBKHMX TTPaBUIIb- ObITh JFO0ON); 1 6 — ecnu JomylieHa OaHA
HBIX OTBETOB (3 U3 6) omuOKa / OTBET MPaBWIbHBIN, HO HE TIOJHBIH;
0 6 — ocTanpHBIE CITyYaH
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3aJIaHMsl 3aKPBITOTO 8,9 2 Oamia 2 6 — MOTHOE MPaBHIIBHOE COOTBETCTBHUE; 1 O

TUTIA HA YCTaHOBJIC- — €CJIM JIOTyIIeHa OHa oIrOKa / OTBET Ipa-

HUE COOTBETCTBUSA (4 BWILHBIM, HO HE ITOJHBIA; 0 6 — ocTaJlbHEIE

Ha 4) ciaydau

3aJlaHue 3aKPBITOTO 10, 11 2 bajuta 2 6 — mOJTHOE MPaBUIILHOE COOTBETCTBHE; 1 O

THIIA HA YCTaHOBJIE- — €CJIM JIOMyIIIeHA OJIHA OIIKOKa / OTBET Ipa-

HHE [TOCJIEI0BATEIb- BHJIbHBIN, HO HE HOJHEIN; 0 O — OCTaJIbHBIE

HOCTHU ciyJau

3aJlaHusl OTKPBITOTO 12, 13, 3 Gaa 3 0 — monHOE MpaBUWIIbHOE COOTBETCTBHE; O O

THIIA C KPATKKM OTBE- — OCTaJIbHBIC CITyYaHu.

TOM

3a/IaHMS OTKPBITOTO 14, 15 S06amwioB |5 6 — moiHOE TPaBUIBLHOE COOTBETCTBUE;

THUIA C Pa3BEPHYTHIM €CIIM JIONYILEHA OJIHA OLIMOKa/HEeTOYHOCTH /

OTBETOM OTBET MPaBWIbHBINA, HO HE TIOJIHBIH - 3 Oasia;
€CJIM JIOMYIICHO 0oJiee OJHOW OMMOKH / OT-
BET HENPAaBHJIbHBIN / OTBET OTCyTCTBYeT — O
OatoB

dopmupyemasi KOMICTCHIIHS WNuaukatopsl chopMHUPOBAHHOCTH KOMIICTCHIIUN
OIIK-1. CnocobeH npuMeHSTh e U/I-lonk-1-3HaTh: OCHOBBI MaTeMAaTHKH, (PU3HUKH, BBI-
€CTECTBCHHOHAYYHBIC U 00- YUCIIUTEIBHON TEXHUKH U TIPOrPaMMHUPOBAHUS;

ICUHIKCHEPHBIC 3HAHUS, METOBI | o  UJ[-20mK-1-ymMeTh: pemiath cTaHgapTHBIE MPoQeccHo-
MAaTeMaTUIECKOTO aHAJIN3a M MO- | HaJIbHBIE 3a[a4d C IIPUMEHEHHEM €CTECTBEHHOHAYYHBIX U
ACIUPOBAHUS, TCOPCTUICCKOTO M | 0OIIEUH)KEHEPHBIX 3HAHUH, METOJI0B MaTeMaTUYeCKOro

OKCIICPUMCHTAJIIBHOT'O UCCJICI0- aHaJIN3a U MOJEIIUPOBAHNUS,
BaHHS B IPO(ECCHOHANBHOM 1e- | o  HJ[-30mK-1-HMeTh HABBIKH: TEOPETUYECKOr0 U KCIIe-
ATCJIBHOCTH PUMEHTAJILHOTO UCCIIEA0BaHUSI 00BEKTOB TPO(EeCcCCHOHAIb-

HOH JIeSITeIbHOCTH.

3aganue 1

Crienuanuct Mo aHaau3y JaHHBIX MOJIETUPYET MPOLIECC OXJIAXKIACHHSI HOBOTO CEPBEPHOT0 000py-
noBanusa. Temmneparypa npoueccopa T (B °C) mocie BBIKIIOUYEHHUSI CUCTEMbI B MOMEHT BPEMEHU
75

+t2°

t>0 (B MuHYyTaXx) omuchIBaeTCs (PyHKIIACH: T(t) =25+ 1 TpeOyercst OLIEHUTH, K KaKOW TeM-

nepatype OyJeT cTaOuIbHO CTPEMUTHCS MPOLIECCOP MTPU HEOTPAHUUYEHHOM YBEIMYEHUH BPEMEHU
OCTBIBaHUS, YTOOBI BBIOPATh ONTUMAJIbHBIN aITOPUTM TEPMOKOHTPOJIS AJIs TOCIIETYIOIIETO BKITIO-
yeHus. Kakoii MaTeMaTuueckuii MeTos siBsieTcss Hanbosiee 000CHOBaHHBIM U 3()(EeKTUBHBIM 15t
perieHus 3Toi npodecCuoHaAIBHON 3a1aun?

BapuaHnTsl 0TBETOB:

1. Haittu npenen dynkimu T(t) mpu t—+oo, Tak Kak 3T0 MO3BOJISET ONMPECITUTh YCTAHOBUBIIICECS]
3HaUEHHUE TEMIEPATYPHhI (TEMIIEPATypy OKPY’KaIOLIEH Cpelibl), KOTOPOE SABISAETCS KIIOUEBBIM Ia-
pamMeTpoM JUIsl AITOPUTMA.

2. BeluncnuTh Npou3BOIHYIO T’(t) , YTOOBI HAWTH MOMEHT BPEMEHH, KOT/1a CKOPOCTb OXJIAXKICHHS

OyzileT MaKCUMaJTbHOM.

3. Pemruth ypaBHEHHE T(t) =40, 4yTOOBI ONIPEAETUTH TOUHOE BPEMS, KOT/1a IPOLIECCOP OXJIAAUTCS
1o 40°C.

4. HaiiT BTOpYIO IPOU3BOIHYIO T ”(t), 4TOOBI MCCIIEIOBATD BBITYKIJIOCTh I'paduka GyHKIMH OXJ1a-

KIICHUS.
Ortser: 1.
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3aganue 2

[Tpu MonenMpOBaHUM MOBEAECHUS OJHOTO U3 AITOPUTMOB COPTUPOBKU OBUIO yCTAHOBIEHO, YTO
BpeMs ero paboThl T (B MHKPOCEKYH/IaX) B 3aBUCHMOCTH OT pa3Mepa BXOJIHbBIX JaHHBIX N (KOJIH-
9YecTBO  DJIEMEHTOB)  Ha  ONPENCIIEHHOM  WHTEpBaje  ONUCHIBaeTCA  (DYHKIIHCH:
T(n)=0,0In? +50n+1000, n>0. Jlns ananusa >pheKTUBHOCTH aNTOPUTMA MPH GOJBIIHX N 1

CpaBHEHMsI €ro ¢ IPyTMMHU HE0OXOAMMO MOHATh, KaK BEAET ce0sl CKOPOCTh pOCTa BPEMEHH BBIIIOJ-
Henus. Kakoil MaTeMaTH4ecKuii anmapar 1 KOHKPETHBIN pacuéT sABIISIIOTCS Hanbosee 000CHOBaH-
HBIMU JIJIs1 KOJJMYECTBEHHOM OLIEHKH CKOPOCTH pOCTa BpEMEHH pabOoThl 3TOr0 alropurMa’?
BapuanTtsl 0TBETOB:

1. BelunciauTh BTOPYIO MPOU3BOJHYIO T”(n):0,0Z. E€ nmocTossHHOE IOJIOKUTENBHOE 3HAYCHHE

MOKAa3bIBACT, YTO POCT BPEMEHH BBIMOJIHEHUS SBJISIETCS] YCKOPEHHBIM.
4 —
2. Haiitn npousBOAHYIO T (n) =0,02n+50 [IpoananusupoBaTh €€ 3HAYCHHUE, HANIPUMEp, MPU

! —
n=1000: T (1000)_ 70 910 o3HayaeT, yTo npu oopadoTke 1000 31eMEHTOB CKOPOCThH yBeInYe-
HUSA BpeMeHU paboThl cocTamisieT ~70 MKC Ha OJUH JOMOJTHUTEIBHBIA 3JIEMEHT, YTO KOJIUYe-
CTBEHHO XapaKTepPU3yeT CKOPOCTh POCTA.

T(n)

3. Haiitu npenen ornomrenus lim —5 = 0,01. Do 1OKa3BIBAET, UTO AITOPUTM UMEET KBaApaTHU-
n—oo n

HYIO aCHMITOTHYECKYIO CIIOKHOCTb O(nz).
n
4. Pemuth ypaBHeHHE | (n) =2T (Ej , 9TOOBI HAWTH TOYKY, TJ€ BpeMs padOThI AJITOPUTMA YABaH-

BaeTcsl.
OrtserT: 2.

3amanmne 3

B 3agade mopenupoBaHus Harpy3Ku Ha CepBEpHYIO (epMy aHATUTUK YCTAHOBHII, YTO CKOPOCTh
noCTyIuieHus 3ampocoB V(t) (3ampocoB B CEKyH/Y) M3MEHSACTCS BO BpeMeHH t (B CeKyHIax) Ha

.t
OTpe3Ke [O; 60] 10 3aKOHY: V(t) =100+10sin % . JIns nnaHUpOBaHUs BEIYUCIUTENbHBIX MOIIIHO-

CTEH U OLIEHKU MPOU3BOAUTEIBLHOCTH CUCTEMBI HEOOXOAMMO HAlTH 00I1Iee KOJIMUYECTBO 3alpOCOB
N, 00paboTaHHBIX cepBEpOM 3a MepByr MUHYTY (Ha otpeske oT t=0 mo t=60). Kakoii marematu-
YECKUH METOJ U PACUET SABJISAIOTCS Hambosee 000CHOBAaHHBIMU U 3()(PEKTUBHBIMU ISl TOYHOTO
peleHus 3Toi npodeccuoHanbHOM 3a1aun?

BapuanTs! 0TBETOB:

v(0)+v(60)

1. Haiitu cpennee 3naueHue ¢ynkimu V(t) Ha oTpeske [O; 60], KaK =100, a 3arem

YMHOXHUTB ero Ha JAiauHy oTpeska: N ~100-60=6000 3amnpocos.

60

N = I(100+105in ”—tJdt

2. BelunCInTh ONpPEEeIEHHBIN UHTErpa 0 30 . Pesynbrar N =6000 3a1po-
COB JIaCT TOYHOE 3HAYEHHE OOIIET0 KOJIMYECTBA 3aIPOCOB KaK IUTOMIA I 10 KPUBOW CKOPOCTH.
3. Haiitu nepBooOpasuyro V(t) yskimu V(t) 1 BEIYUCIUTD € 3HaYCHUE V(60).

4. IIpoaHanu3npoBaTh MAKCUMaJIbHOE M MUHHMAJIbHOE 3HaUeHue ckopoctu: V., =110, v, =90

11
. OIIeHUTh KOJMYECTBO 3ampocoB, kKak N = % -60 =6000 3ampocos.

Ortser: 2.



48

3aganue 4

Wmxenep — mporpaMMUCT pa3pabaThIBaeT aITOPUTM JJIsi CPABHEHUS DJIEMEHTOB Ha YMCIIOBOM Ipsi-
Moii. B ogHoO# 13 noa3anad TpedyeTcss KOPPEKTHO ONPEAETUTh YCIOBHE, IPU KOTOPOM JIBa YHCIa
X M Y HaXOJATCS Ha OJMHAKOBOM PACCTOSIHUM OT YHCJIa &, HO IO pa3Hble CTOPOHBI OT HETO (TO €CTh
CHMMETPHYHBI OTHOCUTEIBHO TOYKH &). B mpoiiecce paccyxieHus HHKESHEp 3arucai CIeayrolee
yTBepAeHHE: «Hucna X 1y CAMMETPUYHBI OTHOCUTEIBHO TOUKHU & Ha YUCIOBOM NPAMOM TOr1a U

X—al=|y—a
TOJIBKO TOI'Zlda, KOTAa BBIIIOJHACTCA PABCHCTBO | | |y | OI_IGHI/ITC 9TO YTBCPIKIACHUC C

TOUYKH 3PEHHUSI €r0 MaTeMaTUYeCKOW KOPPEKTHOCTH U MOJHOTHI, KAK OCHOBBI JUISl aIrOpUTMUYe-
CKOI IpoBepKu. JlaHHOE yTBEPKACHUE SIBJIAETCS BEPHBIM U IOCTATOYHBIM MaTEMaTHUYECKUM YCJI0-
BUEM JJIsl IPOBEPKU CUMMETPUU JABYX YHUCET OTHOCUTEIBHO 3aJaHHON TOYKH.

Bapuants! oTBera:

1. BepHno.

2. HerepHo.

Otger: 1.

3aganue 5

Pa3paboTunk cozgaét nmporpammy ais Busyanuzanuu 3D-penbeda MecTHOCTH Ha OCHOBE JTAaHHBIX
reosiokanuu. B Maremarnyeckoil MoJeNIM BBICOTa TOUKU MTOBEPXHOCTH H 3a1aéres Kak 3HaueHue
(GYHKIUM BYX NEPEMEHHBIX — IIHUPOTHI X U 10JroTel Y. [Ipu oTnanke anropurma BbIYMCICHUS
CpeaHel BBICOTHI Ha YYacTKE BO3HMK CIIOp O KOPPEKTHOCTU TepMmuHosoruu. Kosiera pa3pabot-
YUKa CHENAll CIeAyrouee yTBepxkacHue: « Ecau Mbl BBIYHMCIIIEM CPEIHIOI BBICOTY Ha 3aJaHHOM
IIPSIMOYTOJIBHOM Y4YacTKe KapThl, TO 3TO OIIEPALIMsl, KOTOPasi B CBOEH MaTEMaTUUECKON CYTH SIBJIS-

€TCsl BBIYMCIEHUEM CPETHEr0 3HaYCHUS (PyHKLINN H (X’ y) 110 €€ 00J1aCTH ONpeNIEeeHUs] — MHOXe-

CTBY reorpa)u4eckux KOOpAHHAT XY) sroro yuactka. CienoBaTesbHO, Ul TOYHOTO MaTeMa-
TUYECKOT0 pacuéra CpeHero 3HaueHus: He00X0JUMO UCII0JIb30BaTh ABOMHOI UHTErpai OT PyHK-

uu H (X; y) 10 3TOM 00J1aCTH U pa3eaUTh pe3yIbTaT Ha IUIOIaAb yyacTka.» OLEeHnuTe 3T0 yTBEp-
KJCHHUE C TOYKU 3PEHUs €ro MaTeMaTUYeCKON KOPPEKTHOCTU U IPUMEHUMOCTH, KaK OCHOBBI JJIsI
ITOPUTMHUYECKOTO pelIeHus 3afaun. J[aHHOe yTBEPKACHUE BEPHO OTPaKaeT MaTEMATUUYECKYIO
CYTb 3aJ]a4ul HaXO0XKJIEHUS CPEAHET0 3HaYeHUs (PYHKIIMU ABYX [TEPEMEHHBIX 10 3aJJaHHOW 0o0acTu
Y YKa3bIBacT KOPPEKTHBIN METOJ €€ TOUHOT'O PELICHHUS.

BapuanTs! oTBeTa:

1. BepHo.

2. HesepHo.

Otger: 1.

3amanmne 6

AHaJIUTHK B KOMIIaHUH, 3aHUMaIOIIeNcsi 00pabOTKOM MOTOKOBBIX JaHHBIX, UCCIEIYET aJTOPUTM,
KOTOPBIH B IIporiecce paboTsl CyMMHPYET IOCIIEA0BATEIbHOCTD YNCIOBBIX 3HAUYEHUH 4, , TeHEepH-

PYEMBIX BHYTPCHHUM JATYUKOM CUCTCMBI. I[JBI rapaHTu KOppCKTHOCTHU U yCTOfI‘-IPIBOCTPI pa6OTLI
ajropurMa HGO6XO)II/IMO y6e)II/ITBC$I, YTO UTOroBas CymMmMa BCEX BO3MOXKHBIX ITOCTYIAOIIUX 3HA-
YEeHHUM SBJISETCS KOHECYHBIM YUCJIIOM, JaKC €CJIN UX KOJMYCCTBO HCOIPAHUYCHHO BCJIMKO. Mare-

+00
MaTHUYECKH 3TO 03HAYaeT HEOOXOIMMOCTh UCCIIEIOBAHUS CXOIUMOCTH YHUCIIOBOTO Psia z a, . Ka-
n=1
KM€ TPU U3 TIEPEUNCIICHHBIX HIDKE MATEMATHUECKUX IEHCTBUS SBISIOTCS 0053aTeIbHBIMU, TEOPE-
TUYECKH 000CHOBAaHHBIMHU U Harbosee 3P PEeKTUBHBIMHU IIATaMH /ISl aHAJIA3a CXOIUMOCTH TaKOTO
psiaa B pamkax npodeccHoHaAIbHOMN 3aa4i 00eCneueHNs yCTOWYMBOCTH aropuTMa?
BapuaHTbl 0TBETOB (BBIOEPHUTE TPU BEPHBIX ):
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1. I[IpoBepuTh BBIOTHEHUE HEOOXOIUMOTO YCIOBHS CXOJAUMOCTH YUCIOBOTO PsiJa, TO €CTh BBI-
lim a,

YUCIUTH mpenesr ">+ . ECIM OH HE paBEH HYJIO WM HE CYLIECTBYET, MOKHO Cpa3y CHEJaTh

BbIBO O paCXOAWMOCTH psla.

n
2. [TompITaThest HAMTH ABHYIO (GOPMYITY JUIsl YACTHYHOM CYMMBI S| = Z a, ¥ HccIenoBaTsh e€ mpe-
k=1

JeT Ipy N —> 400,
3. CpaBHUTH JAaHHBIA Ps/I C 3aBEAOMO CXOISIIMMCS WJIM PACXOJAIIUMCS ATAJOHHBIM PSIOM

+00 +00
-1 .
(HaHpI/IMep, TCOMETPHUICCKUM ZQ" 1501050 O606I_HCHHBIM rapMOHHUYCCKUM Z_p)' HCIIOJIb3Y
n=1 n=1 n

HPU3HAKU CPABHEHMUS.
4. ITpumennts npusHaku Janambepa wim Komm (pagukanbHblii), BBIYUCIUB COOTBETCTBYIOLIUE

+00
TPEIeITBI n"ﬂw% WITH n|i_r)r+l f{/m , €CJIM DJIEMEHTBI Psijia Z a, UMEIOT MOJXOSIIYIO CTPYKTYPY
n * n=1
(HampuMmep, cozepkat GaKTOPHAIIbI, CTEIICHHBIE BHIPAKCHHUS).
5. TIpou3BecTH CIIOKEHHE HECKOIBKUX MEPBbIX ICCATKOB MIIH COTEH YWICHOB Psijia Ha KOMITBIOTEpE.
Eciti mocsieioBaTebHOCTh YaCTHYHBIX CYMM JIEMOHCTPUPYET SIBHYIO TEHJCHIMIO K CTabHMIM3a-
MU, MOYKHO CIIETaTh BBIBOJ O CXOMMOCTH.

6. [1o oOmemy uneny psiza a, COCTaBUTH (HYHKITHIO f (X) Y UCCJIEIOBATh €€ Ha DKCTPEMYM.
OrtBet: 134.

3apanue 7

[TporpaMMHUCT-aHATUTUK PadOTAET HAJ AITOPUTMOM ONTHMHU3ALNHU, KOTOPBIH HACTPaWBaeT mapa-
METpHI X U Y (Hanmpumep, Ko3PpPUIHUEHTH! (PUIbTpa UM CKOPOCTH 00yUEHHS) JUIi MUHUMH3AIUN

GyHKIUY OIINOKN E(xy), ANTOpUTM HCTIONB3YET UHPOPMALIHIO O JIOKAJTbHOM MOBEIEHUU QyHK-
1uu E B OKpecTHOCTH TeKyIlel TOUKU (XO; yo). Kakne Tpu U3 cneayrommx yTBepKIAECHUN, OCHO-

BaHHBIX HA MOHSTHUHU YaCTHBIX IPOU3BO/IHBIX, SBJISIOTCS BEPHBIMU U UMEIOT IPUHLUITHAIBHOE 3Ha-
YeHHe JUIsl TOHUMaHUS U pealli3aliy M0J00HBIX IPaIUEHTHBIX METOI0B ONTUMHU3ALNN?
BapuanTs! 0TBETOB (BBIOEpUTE TPU BEPHBIX):

OE

a (XO’ yO) E( . )

1. YactHas mpou3BogHas TOKa3bIBAET CKOPOCTH M3MeHenns dynkmun — Y) mpu
MaJIOM U3MEHEHHUHU TOJIBKO apryMeHTa X, KOria 3HaueHue epeMeHHoO! Y 3apUKCUPOBAaHO PABHBIM

Yo
0E OE

OX 0
2. Eciin 00e yacTHBIC TPOU3BOIHBIC " y B TOYKE (XO; yO) PaBHBI HYJIIO, TO 3Ta TOYKA 00s1-

3aTEJIbHO SBJISIETCSI TOUKOM JIOKAIbHOTO MHUHUMYMa (I)YHKI_II/II/I E(X’ y) .

oE oE
a(xo; YO);a_y(Xo; yo)

3. BexTop, COCTaBIEHHBIA U3 YaCTHBIX MPOU3BOJHBIX , Ha3bIBAeTCA Ipa-

JIMEHTOM (yHKITHH E(GY) 4 ogosnauactes FAE (i Yo)
HaKMCKOpEHIero pocra GyHKIMU B TaHHON TOYKE.

. DTOT BEKTOP YKa3bIBAET HAIIPABIICHUE

4. Jlnis OBICTPOrO CIyCcKa K MUHUMYMY ITOPUTM JIOJKEH CIBUTaTh TOUKY (X' y) B HaIpaBJICHUH,
MIPOTUBOINOJIOKHOM T'PaJUEeHTy, TaK KaK 3TO HalpaBJIEHUE HauCKopeiiero yorBanust QyHKINUN

E(x;y)
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5. CMmelIaHHEIe YaCTHEIS IMPONU3BOJAHLIC axay u ayax HC UMCIOT NPAKTUYCCKOI'O 3HAYCHUS JIA
TpaAuC€HTHBIX METOJ0B 1 HUKOI'Jd HE UCIIOJB3YIOTCA ITPU OIITUMU3AlHH.

6. Eciu ynkius E(X; y) JIMHEIHA OTHOCUTENIBHO X U Y (Harpumep, E(X; y) =ax+by+c ), TO €€

IPaIUCHT IMOCTOSTHEH, M METO/I HAUCKOPEHIIIETO CIyCKa HalAET MUHUMYM 3a OJIHY UTEPALIHIO.
Ortsert: 134.

3amanue 8

WmxeHep-pa3paboTUrK B KOMAH/IE, CO3/IAIONIEH CHCTEMY aHaIn3a JaHHbIX, padoTaeT Hall MOJIY-
JIEM BaJIMIAlMH T0JIb30BATEIbCKOTO BBOAA. MOIyIIb IOJKEH TPOBEPSTH, IPUHAIEKHT JIH BBE-
JNEHHOE MOJIb30BATENICM 3HAYCHUE X 00JIACTH ONpe/IeIeH s BCTPOCHHBIX MATEMaTHYECKUX (DYHK-
IHi4, MCIIOJIb3YEMBIX JUIst pacu€ToB. HecoOTBETCTBHE IPUBOIHUT K OMIMOKE BBITOJHEHHUS. Y CTaHO-
BHUTE COOTBETCTBHME MEXIY MaTeMarndeckoil ¢ynkimeit f(X), ncrmons3yemoii B pac4éTHOM spe
CHCTEMBI, U YCJIOBHEM, KOTOPOE HEOOXOIMMO IIPOBEPUTH JIJIS IIEPEMEHHOM X, YTOOBI TapaHTHPO-
BaTh KOPPEKTHOCTH BerurciacHus f(X).

Maremarnueckue QyHKIUU:

1 2 3 4

g(x)=In(x+1)

X
r(x)=arcsin >

Y ci10BUsl, HAJIO)KEHHBIE HA HE3aBUCHMYIO IIEPEMEHHYIO:

A b B I
X#-3 X#3 —2<x<2 x<4 x>-1
OTBeT:
1 2 3 4
B r A b
3aganme 9

VYcTaHOBHUTE COOTBETCTBHE MKy MpodeccroHanbHoi 3anaueii (1 — 4) 1 HeoOXOAUMBIM s e€
peleHns: MaTeMaTHYeckuM moHstiueM i MetonoM (A — JI). K kaxmpomy 3ananuio moadepure
0JIuH HanboJiee MOAXOIAIUHN i €€ pelIeHnss MaTeMaTHYeCKUi HHCTpYMeHT. OJIUH U3 3JIeMeH-
TOB B ITPABOM CTOJIOMKE — JINTITHUH.

Maremarnueckoe IOHATHE UIIH METOJT
A. BpluncieHue YacTHBIX MPOU3BOIAHBIX
(GYHKIIUH IBYX NTEPEMEHHBIX.

[TpodeccuonanbHas 3agaua
1. Ilpu wMonenupoBaHUM WIPOBOTO MHpa
HY>KHO OBICTPO ONPEIETUTh, B KAKOM Harpas-
JIEHUH TepCOHaX OyAeT HaOupaTh BHICOTY (110
KapTe MECTHOCTH) HauboJjee ObICTPO.
2. TpeOyercs HATH TOYKY Ha TIOBEPXHOCTH
uHTepdeiica (3a1aHHONW YpaBHEHUEM), Te
0TOOpakaeMblit napameTp (manpumep,
Harpy3Ka CUCTEMBI) IOCTUTAaeT MAKCUMYMa.
3. Ilpu HacTpoiike HEWpOCeTH HYKHO Olle-

b. Haxoxnenue rpagueHTa GyHKIIUNA U OTIpe-
JIEJICHUE HAIIPABIICHHS €r0 BEKTOPA.

B. IMTouck HanOOIBIIIETO 1 HAUMEHBIIIETO 3HA-

HUTh, KaK HEOOIbIIINEe H3MEHEHHS IBYX KO2(]-
(UIIMEHTOB YCUJICHUS TOBJIHSIOT Ha OOIIYIO
omuOKy paboThl AITOpUTMA.

yeHus! QYHKIIMU Ha 3aMKHYTOHM OTpaHHYEHHOM
oOiacru.
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4. HeoOxonuMo ammpoKCUMUpOBaTh ToBeze- | I'. Mcnonb30BaHue reOMeTpUIecKOro CMbIca
HUE CJIOXHON (PYHKIMHU OT JBYX MApaMETPOB | MOJHOTO AuddepeHnnana GyHKIUN ABYX TIe-
HACTPOMKH cepBepa BOMM3M paboyell TOYKM | PEMEHHBIX JJIS MPUOIMKEHHOTO BBIYMCICHUS
U1t OBICTPOTO MPOTHO3a MPU MaJlbIX U3MEHe- | 3HaUeHHs (PYHKIMH B TOUYKH.

HUSIX.

OrtBerT:
1 2 3 4
b B A T
3aganue 10

[lepen Bamu npodeccuonanbHas 3agauda: «I[IporpaMMucT — cucTeMOTEXHUK padOTaeT HaJ MOJY-
JIeM CUMYJISIINAN (PU3UIECKOTO JBIKEHUS 00bekTa. [ pacuéra KOOpAMHATHI 00BEKTa s(t) B MO-
MeHT BpemenH t. [Iporpammucty n3BecTHa (yHKIMSI MTHOBEHHON CKOPOCTH JIBIXKEHHUSI 00BEKTa
V(t) =3t> +cost —2e™", monmydenHas U3 JaHHBIX AaTunkoB. HauansHOe MonoXkeHne 06beKTa 3a/1a-
€Tcsl yCIoBUEM S(O): 5. Heo0X0auMO MOJTyYUTh aHATUTUIECKYIO (hopMyITy st s(t), OTHCHIBA-
IOIIYI0 KOOPAMHATY OOBEKTa BO BpPEMEHH.» B mpaBoMm cCTONOIE MEepEUnCIIeHbl 3Talbl PEIICHHS
9TOM 3a7jauu C MPUMEHEHUEM MOHATUHN U MeToAoB TeMbl «Heonpenenéuusiii uHTerpamn». Pacmo-
JIO’KUTE ATH 3TaIbl B MPABUIBHON JIOTHYECKOH mocienoBarenbHocTu (o1 1 g0 5). 3ametum, 4To
OJIMH JTaIl ABJISETCS JIMIITHUM U HE JOJDKEH BXOJIUTh B UTOTOBYIO MOCIEA0BATEIHHOCTb.

Oransl penieHus (nepeMeniadbl):

A. 3anmcaths OTBET B BHJIE ceMeicTBa (DyHKITHIA S(t) =t*+sint+2e™" +C, rne C — npousBosbHas
MOCTOSHHAS (KOHCTAHTa MHTETPUPOBAHMUS).

b. [IpuMeHnTh METO/T 3aMEHBI IEPEMEHHOH (TI0JICTAHOBKH ) JJISl BRIYUCIICHU S MHTETPaa OT CIIOXK-
HOW (PyHKIHH.

B. ChopmynupoBath MaTeMaTHYECKYIO 3a7a4y: HAXOXKACHUE (DYHKIIMH s(t) 1o €€ MPOU3BOTHOM

V(t). OTO 03HAYaeT HATH HEONPEACIEHHOIO MHTErpaa: S(t) = Iv(t)dt = I(Btz +cost—2e™ )dt .
I'. Ucnonp30BaTh CBOMCTBO TMHEHHOCTU UHTETpaja U TaOIUIly HHTErPAJIOB OCHOBHBIX (DYHKIUI

JJI1 HaXO0XKJICHU UHTETpaJia.

J.(St2 +cost—2e )dt = J'3t2dt+'|-costdt—J'2e’tdt =t’+sint+2e™" +C, CeR.

J1. Haiitu 3HaueHue npou3BosIbHOM ocTostHHOM C, UCTIONb3ys HaYallbHOE YCIOBUE S(O) =5. Jlna
9TOro noAcTaBuTh t=0 B HalJEHHOE BBIPA)KCHHE W PEUIMTh MOJYYEHHOE YPaBHEHUE OTHOCH-
tenbHO C, 3aTeM 3alucaTh OKOHYATSIbHBIM YaCTHBIM OTBET: S(t) =t®+sint+2e" +2.

E. IIpoBeputs pesynbTar quddepeHnupoBaHneM, yOeIUBIINCE, YTO NIPOU3BOJHAS ITOJYYEHHON
dymxmm s(t) coBmasaer ¢ ucxomnoit bynkumeit V(t).
Ortset: BI'AJIE.

3aganue 11

Bam HeoOXxomMo MpoaHamTu3upoBaTh 3a/1a4y, CBSI3aHHYIO C ONTHMU3ALUEH TOTPEOIeHHs pecyp-
COB B BBIUHCIIUTENBHOM cucteme. B mpaBom cTonb1ie nepeyrciaeHsl ATambl e€ perieHus ¢ npume-
HEHUEM MeToJI0B auddepeHInaTbHOro ucunuciaeHus. BoccTaHoBUTE JTIOTMYECKYIO MOCIEI0Ba-
TEJILHOCTh ATHUX JTANOB, 3alIMCaB UX OyKBEHHbIE 0003HAUEHUS B HY)XHOM mopsiake. OnuH sran
SABJIACTCA JTUITHUM U HE JOJIKCH BXOAWUTH B UTOTOBYIO LICIIOYKY paCCY}K)IeHHﬁ.

3anaua: «IHXeHep — CUCTEMOTEXHUK aHATM3UPYeET PadoTy pacrpeieI€HHOTO BEIYUCIUTEIEHOTO
y3J71a. DMIUPUYECKH YCTAaHOBJIEHO, UTO CpeHee BpeMsi 00padoTku 3ampoca T (B MC) 3aBHCHT OT
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50
4acTOTHI Iporeccopa X (B I'1) mo 3akony: T(X)= 01x* —==+300, x>0. Tpebyercs HaiiTu or-
X

TUMAIBHYIO YaCTOTY TIPOLECCOpa X,y , IPH KOTOPOU BpeMsi 00paboTKu T(x) OyIeT MUHUMAITb-

HBIM, YTOOBI COATAaHCUPOBATh TPOU3BOIUTEILHOCTD M SHEProNoTpeOIeHuE.
[lepeuens 3TanoB (MIPeACTABICHBI B CIIy4aitHOM MOPSIIIKE):

50
A. Haiitn npomssoyio: T'(x)=0,2x + — .
X

b. Iloctpouts rpadgux QpyHKIUU T(x) Ha MWJIMMETPOBON Oymare M BU3yaJIbHO OINPENEIHUTh
TOYKY MUHUMYMA.

B. IIpoananu3upoBats noeneHue GyHKIMH Ha TpaHULIaX 00J1aCcTH OoNpeeieHus (TpaHulibl ooa-
CTU OIPEICIICHUSI COOTBETCTBYIOT YCIOBHSM: X—>0+ M X—>+00), 4TOOBI YOCIHUTHCS, YTO
HalICHHBII 3KCTPEMYM SBJIETCS T7100aTbHBIM MUHUMYMOM.

50
I'. Peruts ypasuenue 0,2X+— =0 npu ycnosuu X >0. Jlns storo npeo6pa3oBaTs €ro K BULy
X

3 o
2X°+500=0 u caenars BHIBOJ 00 OTCYTCTBUH MOJOKHUTEILHBIX KOPHEH.

50
J1. 3anucarh HEOOXOIUMOE YCIIOBUE IKCTPEeMyMa T’(X) =0: 0,2x+ Z =0.

E. Cnenath BBIBO: (PYHKITHS T(x) CTpPOTO BO3pacTaeT Ha Bcel obnactu onpenenenus X >0, Tak
Kak e€ mpousBogHas T '(X) >0 npu Bcex X >0 . CienoBaTeabHO, MUHUMYM JIOCTUTAETCS HA JICBOU
rpaHuiie 001acTy, 4TO YKa3bIBaeT HA HEOOXOAUMOCTh MEPECMOTPa MAaTEMaTUYECKOM MOIETTH HITN
(bu3nyeCKuX OrpaHUYEHUN 3a7aun (HanpuMep, 3a1aTh HIDKHIOI ITPAaHULLY JUISl X U3 TEXHUYECKHUX

YCIIOBHH).
Otset: AJII'EB.

3aganue 12

Bam HE00X0IMMO pean30BaTh BHIYUCICHUE QYHKIIMKA Y =€ Ha MHKPOKOHTPOJUIEPE C OTPaHHU-
YEHHBIMHU pecypcamMu sl X € [O; 2] ¢ oTHOcHTenbHOU morpentHocThio Menee 0,1%. Mcnone3ys

40 n
X
(%) - n .
pasiiokenue B psij Teilnopa e = Z(— 1) "~ M yHUTBIBas, YTO MOTPEIIHOCTD YCEUEHHOTO pAijia
n=0 n:
HE MPEBOCXOAUT MOJ1YJIsS IEPBOTO OTOPOILIEHHOTO WIEHA, ONPEIEINTE MUHUMAIbHOE KOJIMYECTBO
yiieHoB psiga (N), KOTOpoe rapaHTUpyeT TpeOyeMyr TOYHOCTh Ha BCEM MPOMEKYTKE [0; 2]. B

pacuéTe UCTONb3yiTe HauXyMIui cirydait (X =2 ). B orBeTe ykaxure mesoe gucio N.
Otger: 9.

3aganue 13

Bb1 pazpabarbiBaete QpyHkiMo 11 "yMHOro" mMacmTabupoBaHus rpaduuecKkoro sneMeHTa (BH-
JDKeTa) Ha sKpane. PazMmep BupKeTa JOKEH IJIaBHO YBEJIMYMBATHCS P HaBeJIEHUH Kypcopa, HO
€T0 POCT JTOJDKEH 3aMeIATHCS TI0 Mepe MPHOIIKEHHS K MAKCUMAITBHOMY JIOITYCTHMOMY pa3mepy,
4TOOBI aHMMAIKs BBITJISAENA €CTECTBEHHO. 3aBUCUMOCTh Kod(duimenTa macmrada S (OTHOCH-
TeNbHBIN pa3mep, r1e 1.0 — ucxoaHbIi pa3Mep) OT BpeMeHH HaBeJeHus t (B ceKyHaax) 3anaércs

y 4 y
byukimei: 3— a1 rae t>0. Onpenennre, B KAKOM MOMEHT BPEMEHH t CKOPOCTh yBEITUYEHUS
+

pasMepa BUKeTa (TO €CTh S’(t)) cra"et MeHbIe 0.01 yCIOBHBIX eMHUI] MacIITada B CEKYH/IY.

Bam oteT (3HaueHue t) OyaeT UCoIbp30BaH B KOJIE /IS ONITUMU3AINY aHUMAIUHY (HaTpuMep, s
nepexo/ia K CICIYIOIIeMY 3TaIry).
Ortser: 19.
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3ananue 14

Brr ananusupyere 3 peKTUBHOCTh HOBOTO aJTOPUTMA CTIIaKUBAHUS JaHHBIX. Bpems ero paboTsl
T(n) B 33aBHCHMOCTH OT KOJIMYECTBA BXOJHBIX JaHHBIX N OMHCHIBaeTCS (HOPMYIION:

1 11
S (n) =l+—+—+=+..+ +.... [IporpammucT-KoIera yrBepxaaer, uTo 1 O4eHb OOJIbIINX
2 4

8 2n—1
N 3HayeHue S(n) MOYKHO 3aMEHUTh KOHCTaHTOH C ~ 2 Tpu OLIEHKE OOLIEr0 BPeMEHU PabOThI
T(n). Ha kakom MaTemaTnyeckoM CBOMCTBE 00BbEKTa OCHOBaHA 3Ta paBoMepHas 3ameHa? OTBer

chopMyIHpYHTE OAHUM CIIOBOM.
OTBeT: CXOAUMOCTb.

3aganue 15

Bol ontumusupyere QpyHKIINIO, KOTOpasi BBIYUCISAET 0011y cTOUMOCTh C 00CITy)KUBaHUS CEpBe-
poB. CTOMMOCTB HENPEPHIBHO HAKAILJIMBAETCA C NEPEMEHHOW MHTEHCUBHOCTHIO r(t) (pyOuneii B

qac) B TCUCHUC BPCMCHHOI'O MHTCPBaAJia [a, b] I[J'IH TOYHOM OIIEHKHU BBl 3aMEHSIETE HerepLIBHLIﬁ

IIPOLIECC HA €0 IUCKPETHYIO allpOKCUMAIIHIO: pa30uBaeTe UHTEPBAI Ha N MaJbIX OTPE3KOB JIJIH-
HOM At, Ha KaXXJOM U3 KOTOPBIX MHTEHCHUBHOCTH CUMTAETE MOCTOSHHOMN r(tk), U CyMMHUpYETE

n
BKiIagel: C = Z r(tk)-At . B mpaktuke npodunrpoBaHus kojaa odiee BpeMs BBITIOJIHEHUS alro-
k=1

pUTMa OIIEHUBAETCSI, KaK IUIOIIAb 0 TpadukoM (yHKIUH r(t), MOKa3bIBAIOIICH 3arpy3Ky Mpo-

1[eccopa B 3aBUCHUMOCTH OT BpeMeHU. Kakoil MaTreMaTU4eCKUH arapaT Bbl IPUMEHSETE 1JIs TO4-
HOT'O BBIYMCIICHUS 3TOM IUIOIAIH?
OtBerT: onpenenéHHbIi HHTETpall.

6.4 TunoBble KOHTPOJILHBIE 3aJaHUS UJIH HHBIE MAaTePHAJIbI, HE00XOUMBIE JIJIs1

OLICHKH Pe3yJbTATOB OCBOCHHS TUCHHUIINHBI

1 cemectp

BOITPOCHI K COBECE/JOBAHHIO Ne 1

«IPEJAEJI, HEITPEPBIBHOCTb ®YHKIINUN»

[Ipenen ¢pyHKIMU B TOUKE U HA OECKOHEUHOCTH, T€OMETPUUECKUN CMBICIT.

2. OmnpeneneHus HEMPEPHIBHOCTH (PYHKIIMH B TOYKE HA PA3HBIX S3BIKAX.

2. Touxu pa3pblBa M UX Kiaccu(UKanus.

3. Teopemsl 00 apudmMeTHIECKUX OTepanusax HaJl HEMPEPHIBHBIMU (YHKIHASIMHU.

=

2 cemecTp

BOITPOCHI K COBECEJOBAHUIO Ne 2
«[MTPUJIOKEHUSA KPATHBIX UHTET'PAJIOB»
1. Beluncnenue miomaaen niockux Guryp.

2. Brvruuciienne 00bEMOB TN BpAIICHHM.

3. HaxoxaeHue IIUH JIyT.

4. BpIYUCIICHHE TUIOMIAICH TTOBEPXHOCTEH.

1 cemectp

CamocrositenbHas padora Ne 1

1. JlaTh onpe/ieNieHne Ha A3bIKe € — O 1 Ha A3BIKE OKPECTHOCTEH.
lim f(x)=2

X—7

2. Teopema 06 OrpaHU4eHHOCTH (PYHKINHU, UMEIOIIEH Tpees B TOUKE.
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. sinXx
lim

Beruncnuts: X7 X+ 7T

CamocrositeibHast padora Ne 2
3anucarh onpesieieHUe Ha S3blke €~ O U JIaTh TEOMETPMUECKYIO HILTIOCTPALIHIO:

lim f(x)=
X—00 ]
BoccTaHoBUTE 3a0UCh:

**k= lim f(x) < Ve>038>0 |Vxe D(f)us***=|f(x)+7|<¢

x—-3
) x2 —6x-17
Iim ——

2
Borancauts: * 7 X~ —49

CamocrosiTesibHasi padora Ne 3
1. MHaiite onpenenenue GyHKIUM, muddHepeHIpyeMOi B TOUKE.

Af f (X) =2cos x — x>
2. CocraBbTe pUpaIIeHnue st QyHKIMA .
_y2
. y=x"+1
3. Haiigure no onpeneneHno NPOU3BOAHYIO (QYHKIIH .
CamocrositeibHast padora Ne 4
y TS In(x2) y
1. CocraBbTe YPAaBHCHHUEC KACATCIbHOU K KPUBOU , KOTOpad napajjaciibHa IpsIMOU
y=-X
_x-8
2. B xakux Toukax KacaTenbHas K rpaduky QyHKIUH X+8 obpasyer ¢ ocbr0Ox yroi 45°?

CamocrositeibHas padora Ne 5
1. ITo rpaduky pyHKIMH CXeMaTUYEeCKH OCTPOUTH IpaduK MPOU3BOTHON
2. HaiiT mpoMeXyTKH MOHOTOHHOCTH, TOUYKH SKCTPEMYMa, POMEKYTKH BBITYKJIOCTH, BOTHYTO-

12x

N 2
CTH, TOUKH Ieperuoda: 9+x .

2 cemecTp

CamocrositenbHas padora Ne 1
Haiitn HHTeraJIBI'

3dx xdx dx J 7dx
J- 2 - 2 - 2 A 72X+ldx
V3—x? \/5+x X< -4

TECT 1O MATEMATHYECKOMY AHAJIN3Y

Hncmpykyus ons cmyoenma

Tecm cooepocum 25 3a0anutl, uz Hux 15 3a0anuti — wacme A, 5 3a0anuil — yacms B, 5 3a0anuii —
yacme C. Ha ezo svinonnenue omseooumces 90 munym. Eciu 3a0anue e yoaemcsi 8blNOJIHUMDb
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cpaszy, nepetoume Kk ciedyiowemy. Eciu ocmanemces epems 6epHumech K npOnyujeHHbIM 3a0d-
HusMm. Bepro evinonnennvle 3adanus yacmu A oyenusaiomes 6 1 o6ann, wacmu B — 2 6anna, vacmu
C - 5 6annos.

Yactb A
K kaxaoMy 3a1aHnio 4acTi A JJaHbI HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJILKO OJMH BEPHBIN. Bhi-
MIOJIHHMB 33JIaHue, BEIOEPUTE BEPHBIN OTBET U YKAKUTE B OJIAaHKE OTBETOB.

X% 4+2x-35
lim ——M—
Al. Haittu npenen dyHkmmn X—9 X—5
P [2) 12 73) ¥ 1
lim 6iN 2(a+x)
A2. Haiitu npenen byukuun X2 (X + a)
[1)0 [2)6 [3)1 [4) 12
- x* —5x+6
lim

. X—>0
A3. Haiitu npenen GyHKuuu

(Vx +5)-(Vx-5)-1—x)- [7x? +3)

1) 1 3) 0 )1
2) 7
X+ 3 X+1
im (_j
A4. Haiitu ipenen Gynxiun <% X+1
_ 3 e
1) €7 e 3 ° Y
lim (\/ZXZ -5x+4 —\/x2 —3x)
AS5. Haiitu npenen Gpyukuuu X >
1) ®© 1 31 4)0
2) 3
. In(x-1
jim X =1)
A6. Haiitu npezen pyHkum X >+ X
(1) += [2) = 13)1 [4)0
—3X
A7. lnst pynxuun Y = X € HalTH dy
—-3X 2

—3xb
1)8 + X-€e X

X

3)[ 2

Lp—3X _ﬁ.eSX jdx
3

2) (e‘3x —3x-eX )dx

—3x —3X}j
4) (—e + X-€e X

3X
A8. Haiitu unTerpan I Xe™ o

1y 3xe™ —9e¥ +C Xedx  Loax o
2) 3
Xex _Leax ¢ x2e3 _ Xe3x | ¢
3) 3 4)
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In® x
dx
A9. Beruncnuts uaterpan ~ X
1y 3In®x+C In* x In®x-In| x|+Cc |9
—+C 3) In% x
2) 4X mx
2x2 +5

A10. PaimonaneHyto 1po0b

X ApoOei:

(xz + x+1Xx+1)2(x—3)

MOYKHO Pa3JIOKUTh B CyMMY ITPOCTEH-

Ax+B Cx+D E Ax+B C D E
2 + 2+ 2 2+ +
1)x +x+1 (x+1° x-3 2)x +x+1 (x+1F x+1 x-3
Ax+ B Cx+D E F A C D F
> + =+ + - + ~+ +
3)x +x+1 (x+1f x+1 x-3 4)x +Bx+1 (x+1 x+1 x-3

All. BriOpaTh Ha uepTexe GUrypy, orpaHHuCHHYIO JIMHUCH

y =4x—x?

M OCBIO abcrucc.

1)0

42

2) -4

0

3)0

4

4)-4

0

Al12. O6nacTp onpeaeneHus PyHKIHH

Z= In(y2 —4x+8)

M300pakeHa Ha PUCYHKE

1)

2)

—
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A13. Yka3arp 00;1aCTh MHTETPHUPOBAHHUS JJISi CYMMBI IIOBTOPHBIX HHTETPATIOB

0 1 1 1
[dy [ fdx+ [dy [ fdx
-1y 0y
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Al4. I3MeHUTh IOPSIA0K UHTETPUPOBAHUS B CyMME IMMOBTOPHBIX MHTETPAJIOB

0 1 11
[dy | fdx+ [dy [ fdx
-1y 0y

1 Jx 1 X 1 ¥ 1 Jx
jdx f fdy [dx [ fdy fdx j fdy J'dx j fdy
1) 1 —x 2) 0 —Jx 3) 1 —x* 4) 0 —x
5_u
A15. HaliTu yaCTHYIO IPOU3BOJIHYIO oy Ui QYHKIMA u=y+ sm(x ‘ y)
1+cos(x - y) 1+ xcos(x - y) 1—cos(x-y) 4)
b 2) 3 1-xcos(x-y)

YACTH B

byabre BHUMarenpHbl! 3aganus yacTu B MoryT ObITh 3-X THUIIOB:

1) 3amanusi, coaeprkalme HeCKOJIbKO BEPHBIX OTBETOB;

2) 3ajaHus Ha YCTAaHOBIIEHUE COOTBETCTBUS;

3) 3amanusi, B KOTOPBIX OTBET JODKEH OBITh JaH B BUJE YKCIIA, CJI0BA, CHMBOJIA.

X
B1. "“0— rouxa ycrpanuMoro paspsisa, eci:

lim f(x)3 lim f(x)=f(xp) lim f(x)=A, Az f(x)
a) X—>X, 6) X=X, B) X=X,
F) f(XO—O): f(XO +O)?’-‘ f(Xo)
I)a 2)6 3)B 4r

_ 3 2
B2. CocTaBHTh ypaBHEHHE KacaTenbHOi K rpaduky ¢pynxmun Y = 3X” —9x" —6x+24 4
Touke ¢ abenuccoit X = — 2.,

¥ =22x-4 2}):_2(11“2) 5 V=-22x-4 | 4 y=2(1x+2)
B3. MuoxecTtBo (1;3) SIBJISIETCS. MHTEPBAJIOM CXOJIMMOCTH psiaa.
soc2l [ g | phedr | o
pn=Lt N =L N gn=l N 4)n=1N
i 4n+1 -1 2"
B4. U3 psios a) -t 9n b) n=t 3 c) "t n! CXOJIATCS

[Da [2)b [3)¢ | 4) Bce pacxomsTes

B5. Jlana yuxumst Y — X°€ " Haiitu V"

n=37(2-3x) | -6 +9x 67 | 5—-3e(2+3x) | 466" + 9xe™

YACTb C
OtBeTsl k 3aganusIM yactu C GopMyIupyroTcs B CBOOOIHOM KpaTKol (popMe U 3amKChIBalOTCS B
OJIaHK OTBETOB.

y:x2+1

C1. HaiiTu TouKy JOKaJbHOIO MUHUMYMa (DyHKIIUN X



© (x—10)"
2 n

C2. Haiitr 06macth cxoauMocTh psiga N=1

C3. Beruucnute NpubIMKEeHHO ¢ ToMouIbio tuddepennuana v 9,02 .
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10
C4. Beruucnuts ¢ TouHocThIO 110 0,0001 3HaueHKE BhIpa)KeHUS sinl (TIpu TOMOIIH PSIOB).

_ 2
C5. Beraucnutsb miomanb Gurypsl, orpaHuYeHHON JTMHUCH y=4x-X U OChIO abCITuCC.
OTBeTHBI
Al A2 A3 A4 A5 A6 A7 A8
2 4 2 1 1 4 2 3
A9 A10 All Al2 Al3 Al4 AlS
4 2 3 2 1 2 2
Bl B2 B3 B4 B5
3,4 2,3 1,3 2,3 1,2
Cl
2 _ 1ouxa MUHUMYMa.
1 1 1
y=x2+= y'=2x——5 2x-—=0 x:\/I
X X X  X#0 2 _
+
0
ngl
2
C2 +o0(_1 n +o0 1
10 9,11 k-9 ¥ Xx=11= >~
Xo =V R=1, ( : ), n=1 - YCJIOBHO CXOJUTCH, n=11_
pacxoautcs. OTBeT: [9’11)
C3 1 01
V9,02 ~/9+—=-.0,2=3+-"~3,033
249 3
Cc4 3
. . T T T
sin1® =sin— ~ — - ~0.0174
180 180 1803 .3
Cs5 4
4 3
X 64 32
j(4x—x2)dx: ox2 -2 | =322 -7
. 3 3 3
0

Kpurepum oueHku TeCTOBBIX 3aJaHU

3a mpaBWJIBHBIN OTBET Ha BOIIPOCHI 33/IaHUN YacTH A UCTBITyeMbId monyyaeT | Gan, 3agaHuii
vacta B - 2 0anna, 3amannii yactu C — 5 0annos.
[TepeBo TECTOBBIX OAJIIOB B YEeThIpeX OAIHHYIO LIKATY OLIEHOK OCYLIECTBIISETCS MO CIEAYIO-
IIEH IIKAaJIE.

HeynosnersopurenbHo

110 60% 0OayuIoB 3a TECT
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VY 10BIIETBOPUTENTHHO ot 61% no 74% 0amnnoB 3a TeCT
Xoporio ot 75% no 84% GanoB 3a TecT
OTim4yHO 0osee 85% 0aiIoB 3a TECT

HNuauBuayaabHoe 3aganue 1
Huggepenyuanvhoe ucuucienue Gynkyuu 00H020 nepemenHo2o

1. Haiitu:
a2y eyt gy , &
lim (ctg3x)M* m -4y lim 3t*(et’ -1)
a) X0+ ;6) 77 VY ) o
aEy2
., y=15x"-5 0
1. KacaTenpHast kK KpuBOH obpazyert ¢ ockto abcruce yroa 60°. CocTaBUTh ypaBHEHHE KacaTellb-
HOM
8
5
U =] arcctg_[In—
2. Haitru dU , €ClH y .
_+3
3. Texo aBHXETCS NPAMOIMHEHHO 10 3aKOHY S=t"-3t+4 ,(t - BpeMs B CeK., S. myTh B M). Uepes kakoe
BpeMs II0CyIe Hadalla ABHKSHHUS CKOPOCTh Tejla OKaKeTCs paBHOH Im/c?
4, HaliTh TOpOMEXYTKM MOHOTOHHOCTH, TOYKH  3KCTpeMyMa:

y =16x> —36x% +24x-9

NuanBuayanbHoe 3aganue 2
Psow
1. MmuoxecTBO (1,3) SIBISETCS MHTEPBAJIOM CXOJUMOCTHU Psijia:

0 X _ 2 n 0 X _ 1 n 0 X _ 1 n (o) X
p YUy D g XD ) >X
n=1 n n=1 n n=1 n =
2. Ornpenenutb CXOAUMOCTD PSIOB:

2 Jan+1 o1 2, 2"
N )Y ) S
3) Z:; 9n ) =3 ) Z_;‘ n!

. = (x—10)"
3. Haiitu 061acTh cX0IMMOCTH psijia Z— .
n=1 n

4. Berauciauts ¢ TouHOCTHIO 10 0,0001 3HaUueHMe BhIpakeHHs sin 1° (MPpH MOMOIIHU PSIOB).

NupuBuayanbHoe 3aganue 3

Humezpanvnoe ucuucnenue yHkyuu 00H020 NEPEMEHHO20
2 2

1. Haiity muioma/ip 5JUIAIICa, 33/IaHHOT0 YPaBHEHHEM —- + y—2 =1.
a- b

1
2. BpraucnnTh HHTErpan Ix arctg x dx .

-1
3. Berumcauts mioraap GUrypsl, orpaHuueHHON JuHueh ' = 2(1 —sin (P) .
4. OmnpenenuTh O3 b TOBEPXHOCTH TeJa, MOJYYSHHOT0 BpalieHneM BOKpYT ock OX (urypsi,

OrpaHUYECHHOU JINHUAMU: y = 2Jx sy =0,x =2.
Tox

5. HccnenoBaTh Ha CXOAMMOCTh HecOOCTBEHHBIH uHTerpan [ = J 3—+1dx .
0 X



NuauBuayaabHoe 3a1anue 4
Hugpgepenyuanvnoe ucuucnenue QyHKyuu HeCKOIbKUX NEPEMEHHBIX
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1. Haiit u n300pa3uTh HA MJIOCKOCTH 00JIACTh OnpeaeieHus: GyHKIUHN IBYX TEPEMEHHBIX:

z =arcsin( 2y(1+x*)-1).

2. Haiiti 1 1300pa3uTh Ha MIIOCKOCTH JIMHUH YPOBHS (DYHKIIUH JBYX MTEPEMEHHBIX:

z+xlnz+y=0, z=0.

3. Haiitu Bce yacTHbIE MPOU3BOAHBIE IEPBOTO MOPSAKA (PYHKIUH:

1
= :
arctg Y

X
4. HaliTu Bce 4aCTHbIE TPOU3BOJAHBIE BTOPOTO MOPSIIKA:

Z:ylnx.

5. Haiitu monusnii muddepennnan dz manHoN QyHKIHH:
=YX,

In(3/1,03+4/098-1).

7. HccnenoBarh QyHKIHIO HA DKCTPEMYM:

7=X%+y? —2x—4,/xy -2y +8.

6. BpruuciauTh npuOIMKEHHO:

NupuBuayanbHoe 3a1anue 5
Hnmeepanvnoe ucuucnenue oynkyuu HecKOIbKUX NepeMeHHbIX

2-x2

1
1. Tloctpouts 001aCTh UHTEIPUPOBAHUS jdx I f(x,y)dy.
0 X

4 Iny
2. Beruuciaurs Idx Iexdx-
3 0

2k
3. H3MeHUTH MOPSATOK HHTETPUPOBAHUS 'fdx I f(x,y)dy.
1 2-X
R VRZ-x?
4. Tlepexoas K MOJSAPHBIM KOOPIMHATAM, BHIYUCITUTh J. IN(1+ x> + y?)dxdy.
0 0

5. BBYHCINTH ITONMIAIb TIOCKOH (UTYPHI, OTPaHUUYEHHON JIMHUSAMHU Yy =In X, y=Xx—-1,

y=-1.

2y = :
6. Beruuciuth 00beM Tela, OTPAaHUYCHHOTO MOBEPXHOCTSIMU £Y =X 2 + " + i

z=0.

XZ 2

7. HaiiTu MOMEHT UHEpLUHU UTYpBI, OTPAaHUYEHHOMN JUTUIICOM ? + b_2

TEJILHO €ro OOJIBIIIONH OCH.

=1 ornocu-

8. Haiitn KOOPAUHATHI ICHTPA TAXKCCTU OI[HOpO,Z[HOﬁ IIJTaCTUHKH, OFp&HH‘-ICHHOfI JIMHH-

sm 2y =X, Y =X°, x=1, x=2.
9. BeruuciuTh j”xydxdydz; V:Z=XYy, x+y<1, y>0, z>0.
\%



NupuBuayanabHoe 3aganue 6
Jugepenyuanvrvie ypasrenus

4 —_
1. MeTo0M H30K/IHH IOCTPOUTH MOJEC HHTETPAIBHBIX KPHBBIX ypaBHEHHsS Y — X
2. Haiitu oOmme pemenus auddepeHnnanbHbIX ypaBHEHUI:

@+ x)ydx+(@—y)xdy=0.
ytgx=y.

xdy N ydx 0
J1-y? J1-x

" i _v2
3. Haiitu oO1uee penieHre ypaBHEHUs y'-2y'+2y=x"

4 _ 2
4. HaiiTu yacTHOE pelIeHne ypaBHEHUS, yw=cos XHpI/I3
1 1
0 =, /0 =O, ”0 ==, mO =O
y(0) =25 ¥(0)=0.y(0) =2, y"(0) |
3 cemectp O30
KonTposbnas padora

HHughgepenyuanvrnoe ucuucienue QynKyuy HeCKOIbKUX NePeMeHHbIX

1. Haiiti 1 n300pa3uTh Ha IUIOCKOCTH 00JIACTh ONpe/eieHus HYHKIIMU JBYX MEPEMEHHbIX:
z=arcsin( 2y(1+x°)-1).
2. Haiitu 1 ©300pa3uTh Ha MIIOCKOCTH JMHUU YPOBHS (PYHKIUH JBYX NMEPEMEHHBIX:

z+xInz+y=0, z=0.
3. HaiiTu Bce yacTHBIE MPOU3BOHBIE IEPBOTO MOPSIIKA QYHKIIUU:
1
arctg Y
X

4. Haiitu nonueiii muddepenunan dz nanHON QyHKIHH:

=

7=y-x’.
5. Bsruncnurs npubmkenno: IN(3/1,03+4/0,98-1).

HHmeZpa]leOE ucvuciieHue qbyHKL;uu HECKOJIbKUX NEPEMEHHbLX

2-x2

[0 y)dy-

0 X

1
6. IloctpouTh 061IACTH HHTETPUPOBAHUS Idx

4 Iny

7. Bperuuciaurh Idx Iexdx.
3 0

2 2x-x2
8. 3MeHUTH MOPSIIOK HHTEPHPOBAHHSI Idx J. f(x,y)dy.

1 2-X

9. BwuuCHIUTH TWIOMIAB TIOCKON GUTYPBHI, OTPAaHUYCHHON JIMHUSAMU Y =In X, y=X—1,
y=-1.
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10. HaiiTi KoopuHATHI IIEHTPA TSHKECTH OJTHOPOJIHOM TUTACTHHKHU, OTPAHUYCHHOW JTUHUSIMHA

2y=x*, y=x*, x=1, x=2.
11. Beryuciauth Iﬂxydxdydz; V:Z=XY, x+y<1, y>0, z>0.
V

BOl'[pOCLI K 3a9€Ty U IK3aMEHY

Bomnpocsl 3auera

I cemecTp

CoNoA~WNE

W WWWWWWWNNMNDDNDNMNDNDNDNNDNMNPERPRPRPRPRPERPRPRRE
~NO O, OWNPFPOOOONOOITR,WNEPOOOONOUIAA WNPEO

JlecTBUTENIbHBIE YUCIIA, UX TEOMETPUYECKOE U300pakeHHE.
Mopynp yucia v ero CBOMCTBA.

Sup X u inf X. Teopema o cyiiecTBOBaHUH CylpeMyMa.
YucnoBsie (yHKIIMHA, OCHOBHBIC TOHATHSI.

MOHOTOHHBIE U OTPAaHUYEHHbIE (PYHKILINH.

UeTHOCTH ¥ IEPUOANYHOCTD (DYHKIIHH.

IIpenen pyHKLIMU B TOUKE.

TeopeMa 0 €eTMHCTBEHHOCTH IIpeea.

[IpenenbHbli IEPEXO] B HEPABEHCTBAX.

. beckone4yHo Manbie PyHKIUU U UX CBOWCTBA.

. IIpenen cyMMbl ¥ IpOU3BeA€HUS (PYHKLUH.

. Ilpenen yacTHOTO ABYX (YHKIUH.

. IlepBbIii 3aMevaTeNbHBIN NIPEIEIL.

. OmHOCTOpPOHHME TPEIEIBI.

. IIpenen cinoxHoi QyHKIUY.

. beckoneuno 6ombiue GyHKIINUH.

. CBsI3b MeX]1y O€CKOHEYHO MaJIbIMH U OECKOHEUHO OOIBIIUMH.

. CpaBHEeHNE 0ECKOHEYHO MalbIX.

. Ilpenen pyHKIMM Ha OECKOHEYHOCTH.

. Hucnosas nocinenoBaTenbHOCTh, €€ MPEaei.

. Bropoii 3ame4arenbHbIi Ipeel.

. HenpepbIBHOCTH (PYHKIIMH B TOUKE.

. Touku pa3pbiBa 1 UX KiaccupuKarus.

. Apudmernueckue onepanyy Haj HEIPEPIBHBIMU (QYHKLIHSIMHU.

. HerpephIBHOCTB CII0KHOM (DyHKIMH.

. Ilpenenbl 1 TOUKU pa3pbiBa MOHOTOHHOW (DYHKLIHU.

. HeripeprIBHOCTH 00paTHO (DyHKIHH.

. Auddepenumpyemocts pynkunu. HenpepsiBHOCTD U T HepeHIUPYEMOCTb.
. IIpon3BoaHas, ee TeEOMETPUUECKUN U MEXAHUYECKUI CMBICIL.

. Heobxoammoe u qocrarounoe yciaoBus AuddepeHInpyeMOCTH.

. Auddepeniuman, ero reoMeTpuueCcKiil 1 MEXaHUUECKUI CMBICI.

. uddepenumpoBanne cyMMbl, MPOU3BEACHUS, YACTHOTO.

. IlpousBogHAs CIIOKHOM (PYHKITHH.

. IlponsBogHas o6patHOi QyHKINH.

. IIpou3BoHAas CTENEHHOM, TOKA3aTENbHOM, JorapupMuyeckon GyHKIUH.

. Ilpon3BoiHBIE TPUTOHOMETPUYECKUX (DYHKIIHH.

. IIpou3BogHBIE OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKIIUIL.

38.
39.

[IpaBuna Jlonurans.
DKCTpEeMyMBbI, HE0OX0AUMOEe ycinoBue. JloCTaTOYHBIE YCIOBHSL.
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40. [1oHsATHE BBITYKJIOCTH U BOTHYTOCTH, UX JOCTATOYHBIE YCIOBUSI.
41. Touku nepern6da, JOCTaATOUHBIC YCIOBUSI.

BOHPOCLI IK3aMeEHa

II cemecTp

1.

o

17.
18.

19.
20.

21.
22.
23.
24.
25.
26.

27.

28.

UucnoBble CXOASIIUECS PS/IbL, OCTATOK CXOASILIETOCs psizia.

IIpu3Haku cpaBHEHMS PAIOB.

[Tpuznak danam6epa. [Tpu3nak Korm.

3nakouepenyrompecs psabl. Teopema JleitOnua. AOGCOMIOTHAS U YCIOBHASI CXOAMMOCTh
PAIOB.

DYHKIHUOHAIBHBIE PSBI.

Crenennsle psibl. Teopema Abens.

Psan Teiinopa.

[TepBooOpa3Has u HeompeneaeHHbIH nHTEerpai. CBoiicTBa HEONPEAEIEHHOTO UHTETpaia.
MeTton uHTErpupoBaHus MO YacTsM.MeTo1 3aMeHbl IEPEMEHHOM.

. UaTerpupoBanue palnoHanbHbIX QyHKIUH.

. UaTerpupoBanue palmoHanbHbIX QyHKIUH.

. UaTerpupoBanue TpUroHOMETPUIECKUX QYHKITUH.

. 3aaun, TPUBOIAIINE K MIOHSATHUIO ONpeesIeHHOro uuTerpaia. OnpeneneHHbIi HHTerpail.
. CBolicTBa OIpeIEIEHHOr0 NHTErpaa.

. IIpunosxeHus onpeaeneHHOro NHTErpana

. IlonsiTie (HyHKIMHM HECKOIBKUX MEPEMEHHBIX, €e 00nacTh onpeneneHus. [ paduk GpyHk-

LIUU JBYX IIE€PEMEHHBIX.
[Ipenen u HenpepbIBHOCTh (YHKIIMU HECKOJIBKUX MEPEMEHHBIX.

Juddepenunpyemocts GyHKIUH, OnpeaeaeHne YaCTHBIX TPOU3BOIHBIX, UX F€OMETpHYe-
CKHM CMBICIL.

[Monnslit nuddepenman.

[TonsTne Mmakcumyma U MUHMMyMa. HeoOxoqumoe 1 JOCTaTOYHOE YCIOBUS SKCTPEMyMa
JUIsl YHKIIMY ABYX TIEPEMEHHBIX.

ITonsiTHE NBOMHOTO MHTETpaIa U €r0 BEIYNCICHUS.

JIBOMIHOM MHTETpaI B NOJSPHBIX KOOPAUHATAX.

ITonsiTHE TPOMHOIO MHTErPAJIa U €rO BBIYUCIICHHUS.

TpolHOM UHTErpall B UUINHAPUYECKUX KOOPAUHATAX.

TpoiiHoil uHTEerpan B chepruuecKkux KOOpANHATAX.

Brruncnenue mnomaaen miockux ¢puryp, o0beMoB Tel U IUIOMAAEH IIIaJKUX MOBEPXHO-
CTEMH.

KprBonmHENHBIN HHTErpaJl IEPBOTO poAa U €ro BeluuciaeHus1. CBOMCTBA KPUBOJIMHEWHOTO
MHTErpajia mepBoro poja.

KprBonuHENHbBII HHTErPall BTOPOrO POJia U €ro BeluucieHus. CBOMCTBA KPUBOJIWHEWHOTO
WHTErpajia BTOPOro poja.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTTOJIb3YEMBIX

B NTIPOIECCE OBYYEHUA
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HNudopmMannoHHbIe TEXHOJOTHM — 00yUYEHHUE B DJIEKTPOHHON 00pa3oBaTebHON cpefie C
LEJIbI0 PACHIUPEHUS JOCTyIa K 00pa30BaTeIbHBIM pecypcaM, YBEIHMUYEHHUS] KOHTAKTHOTO B3aUMO-
NEHCTBUS C MpenojiaBaTesieM, MOCTPOSHUS WHIUBUAYAIbHBIX TPAEKTOPHI MOITOTOBKU, 00BEK-
TUBHOT'O KOHTPOJISI © MOHUTOPUHTA 3HAHUM CTYJICHTOB.

B oGpazoBarensHOM mpoliecce MO TUCHUIUTMHE UCTIONb3YIOTCS CIeayIolue HHPopMaIu-
OHHBIE TEXHOJIOTUH, SIBJISIONIMECS KOMIIOHEHTAMH ODJIEKTPOHHOW WH(POPMAIMOHHO-00pa30Ba-
TesnbHOU cpenbl BITIY:

e Odummanphsiii caint BI'TIY;

e KopnopatuBHas ceTh U KOpriopaTUBHas 3eKTpoHHas moura BI'TIY;

e CucreMa HHTEPAKTHBHOTO 3JICKTPOHHOTO 00yueHus cucteMbl Iskanderus eLearning

e (Cucrema TECTUPOBaHHS Ha OCHOBE eAuHOro mnopraia «MHTepHEeT-TecTUpOBaHUS B
chepe obpazoBaHuss WWW.i-exam.ruy,

e DJEKTpPOHHbIE OMOINOTEYHbIE CUCTEMBI,

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJINHBI UHBAJIUJIAMMU U IMIHAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 31OPOBbA

ITpu oOyueHuu NIl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMHU 370POBbsl IPUMEHSIOTCS aJiar-
TUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH B COOTBETCTBUU C YCIOBHSIMH, U3JI0)KEHHBIMH B pa3Jiel
«Oco0eHHOCTH OpraHu3ali 00pa30BaTENBLHOIO MpoLecca MO 00pa3oBaTeIbHBIM IPOrpaMMamM
JUISL UHBAJIMJIOB U JIML| C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pPOBbs» OCHOBHON 00pa3oBaTeib-
HOM MporpamMmbl (MCIHOJIb30BAHUE CHEIMATIbHBIX YUEOHBIX OCOOUI U JUIAKTUYECKUX MaTepHa-
JIOB, CIIELIMAJIbHBIX TEXHUUECKUX CPEJICTB 00YUYEHHUS KOJUIEKTUBHOI'O M MHAMBHUIYAJIBHOTO I0JIb-
30BaHMsL, MPEIOCTABICHNUE YCIYT aCCUCTEHTA (IIOMOIIHHMKA), OKA3bIBAIOIIEr0 00yJaroUMces He-
00X0IMMYI0 TEXHUUYECKYIO MOMOILb U T.I.) ¢ Y4ETOM MHIAUBUAYAIbHBIX OCOOEHHOCTEH 00yuaro-
HIUXCSL.

9 CIMCOK JIMTEPATYPbI U UH®OPMALIMOHHbIX PECYPCOB
9.1 JIuteparypa

1. Myparosa, T. B. luddepennmansabie ypaBHeHHs | y4eOHUK U IPAKTUKYM 1715 By30B / T.
B. MyparoBa. — Mocksa : U3natensctBo IOpaiit, 2022. — 435 c. — (Briciee o6pa3o-
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// O6pazoBarensHas miardopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/492109
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3. apmami, A. H. DKOHOMHKO-MaTeMaTHYeCKUe METOJIbl M MPUKIIAJHbIe MOAETH : YIEOHUK
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IOpaiir, 2022. — 328 c. — (bakanaBp u maructp. Axkagemudeckuii kypc). — ISBN 978-
5-9916-3698-8. — Tekct : anexkTpoHHsIH / OOpa3oBarensHas atdhopma KOpaiT [caiiT].
— URL: https://urait.ru/bcode/507819 (nara obpamenus: 13.10.2022).
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9.2 ba3bl JaHHBIX U HH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMbI

1. Bcepoccuiickuii obpaszoBarenbHbiii noptan «MHpopMannoHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTUH Tiefaroramy - https://edu-ikt.ru/

2. ®denepanbHblil mopran «Poccuiickoe odpazoBanuey - http://www.edu.ru.

3. denepanbHas YHUBEPCUTETCKas KOMITbIOTEpHas ceTh Poccum - http://www.runnet
ru/res.

4. Apxunos, I'.W1. Jlekiuu no marematuueckomy ananusy/ .M. Apxunos, B.A. CagoBuu-
yuii, B.H. YUybapukoB. — M: Beicmas mikosa, 2000. — 695c.

5. Baepun, 1.M.Matemarnueckuii aHanu3s: yaeOHUK 11 cTyA. nien. By3oB / .. baepuH. -
M.: Beicmi. mik., 2006. - 326, [1] c.

6. bepman, I.H.COopHHK 32124 10 Kypcy MaTeMaTUYeCKOro aHaIM3a. PereHne THIMMIHBIX
U TpyAHBIX 3a1a4: yueo.mocodue / I'. H. bepman. - 3-e uzn., crep. - CI16.; M.; KpacHonap:
Jlans, 2007. - 604 c.

7. boxan, K.A. Kypc maremarnyeckoro ananu3za / K.A.boxan, N.A.Eroposa, K.B.JIameHoB.
— M.: Ilpoceemenune, 1972, 1. 1, 436 c.

8. boxan, K.A. Kypc maremarnyeckoro ananuza / K.A.boxan, N.A.Eroposa, K.B.JIameHoB.
— M.: IIpoceemenune, 1972, 1. 2, 380 c.

9. byrpos, f.C. Iuddepennmansuoe u uare—rpanpbnoe ucuucienue / S1.C.byrpos, C.M.Hu-
KonbCckuil. — M.: Hayka, 1988. - 432 c.

10. Bunorpanosa, 1. A. 3agauu u ynpaxxHeHHs IO MaTeMaTHYeCKOMY aHaiu3y: B 2 kH. : yueOl.
nocoOue 17 CTyA.yH-TOB U TieA. By30B / M. A. Bunorpanosa; coast. C. H. Onexnuk, co-
aBT. B. A. CagoBHuuuii. - 2-¢ u3f., nepepad. - M.: Bricmas mkona, 2002. - Ku.1 : qud-
(depeHIanbHOe U UHTETPATbHOE UCUUCIIeHNE (PYHKIUI OHONM NEepeMeHHOH. - 2-¢ u31.,
nepepad. - 724 c.

11.

9.3 D/1eKTPOHHO-0UOIHOTEYHbIE PeCyPChI
OBC «Opaiity. - Pexxum nocryna: https://urait.ru
[Monmpen (0630p CMMU). - Pexxum gocryna: https://polpred.com/news.
. CnipaBouHO-nH(pOpMaIHoHHBIH mopTain http:// www.gramota.ru
. NudopmanmonHo-obpazoBaTenbHblil moptan http:// www.auditorium.ru
. DnekTpoHHas OHOIHOTeKa 00pa30BaTeIbHBIX M HAYUHBIX H3MaHuit http://www.iglib.ru
. YHuBepcurerckas nadopmannonnas cucrema Poccus. YUC POCCUA
http://www.Cir.ru

7. NnTtepHer-oudmnoreka CMU Public.ru http:// www.public.ru

8. DrekrponHas oubimnorexa http:// www.book.ru

9. DnekrponHas 6ubmmoreka http:// www.KNIGAFUND.ru

10.  Cucrema anekrponnoro ooyuyenus «lskanderuseLearning» http://
www.iskanderus.ru

11. JIsBoBCKUH, C.M. Jlekuuu o MaTeMaTH4eCKOMY aHaNn3y [ DIEKTPOHHBIN pecypc]|
. . — DmnekTpoH. gad. — M. : MITHMO (MocKOBCKuU IIEHTP HEMPEPHIBHOTO MATEMATHIECKOTO
oOpazoBanusi), 2008. — 296 c. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll_id=9366 — 3aru. ¢ sxpaHa.

12.  Haranzon, C.M. KpaTkuii Kypc MaTeMaTHUECKOT0 aHaJIn3a [ DIeKTPOHHBIN
pecypc] : yuebHOe mocobue. — InekTpoH. nan. — M. : MITHMO (MockoBckwit IeHTp
HEMpEepPhIBHOIO MareMaTuyeckoro oopazosanus), 2008. — 95 ¢. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=9375— 3aru. ¢ skpaHa.
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10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jlns mnpoBeneHUs 3aHATUN JIEKIIMOHHOTO M CEMUHApPCKOrO THUIA, TPYHIOBBIX U
WHJIUBUIYAIbHBIX KOHCYJbTALMM, TEKYIIErO0 KOHTPOJS ¢ MPOMEXKYTOYHOM aTTecTaluu
UCIOJIB3YIOTCS ayAUTOPUU, OCHAILIEHHBIE Y4eOHOM MeOebI0, ay IUTOPHOM JOCKOH, KOMIBIOTEPOM
C YCTaHOBJICHHBIM JIMIIEH3UOHHBIM CIHEIHATM3UPOBAHHBIM POTPAMMHBIM OOECIICYCHHUEM, C
BBIXOJIOM B DJEKTPOHHO-OMOJIIMOTEUHYI0 CHUCTEMY U AIIEKTPOHHYIO HMH()OPMAIIMOHHO-
obOpasoBarenbuyto cpeay bBITIY, MyabTUMENUMHBIMM MPOEKTOPAMU, HKCIIO3UIIMOHHBIMU
SKpaHaMH.

CaMocTosiTenbHast paboTa CTYJIEHTOB OpPraHU3yeTCsS B ayIUTOPUSX OCHAIIEHHBIX KOMITh-
IOTEPHON TEXHUKOH C BBIXOJIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO Cpely By3a,
B CIICIUATM3UPOBAHHBIX JIA0OPATOPUSIX MO JUCIUILIMHE, a TAKXKE B 3a1aX JOCTYyIMAa B JIOKATHHYIO
cetb BI'TIY.

JIMneH3MOHHOE TMpOrpaMMHOE O0OeclieueHue: ONEepalioHHBIE CHCTEMBI CEMeHcTBa
Windows, Linux; oducHbie nporpammbl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus.

Pa3zpaborunk: Cémoukuna O.A., KaHAUIAT NEIarorHYeCKUX HAyK, TOIICHT
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11 IMCT UBSMEHEHHUH U JOITOJTHEHUM

YTBep:xkaeHne usmeneHui u ponojHenuit B PIIJL nas peanuzanuu B 2024/2025 yu. r.

PIT/] o6cyxnena u ogoopena ans peanu3anuu B 2024/2025 y4. . 6€3 U3MEHEHHI Ha 3ace-
naHuu Kadeapsl GU3NUECKOro U MaTeMaTu4eckoro obpazoBanus (MpoTokod Ne 9 ot «24» mas
2024 1.).

YTBep:kaeHne usMmeHenuii u nonoanenuii B PIJI nas peammsamun B 2025/2026 yu. r.

PII/1 o6cyxena u ogobpena s peanuzanuu B 2025/2026 yu. r. 6e3 U3MEHEHUH Ha 3ace-
nanuu Kadenpsl (GU3NIECKOTO U MaTeMaTH4YeCKoro oopa3zoBanus (mpotokon Ne 6 ot 26.03.2025

r.).
YTBep:kaenne n3mMmeHeHuii u gonojnennii B PILJI nast peasmsamuu B 2026/2027 yu. r.

PII/1 o6cy»xnena u oqoopena s peanuzanuu B 2026/2027 yu. r. 6e3 ©3MEHEHUH Ha 3ace-
nanuu kadenpsl GU3NIECKOTO U MaTeMaTH4YecKoro odpazoBanus (mpotokoa Ne 9 ot 26.05.2026

r.).



