MHHHUCTEPCTBO HAYKHW U BBICIHIEI'O OBPABOBAHMS POCCUMCKON OEJEPALIMA

@EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICHIET'O OBPA3OBAHM S
«CAXAJIMHCKUU I'OCY JIAPCTBEHHBI YHUBEPCUTET»
Kadenpa maremaruku

YTBEPXIAIO
TIpopk 110 y4ebHO#t paboTe
?ef’? : Py6uosa C.1O.

Bhy -\ IF 2019 .

Pabouasi nporpamMma JHCUHHNIHHBI
b1.b.09 «MaremaTHyecKkuii aHAJIN3Y

Y poBeHb BbICLLIEr0 00pa3oBaHMs
BAKAJIABPUAT

Hamnpasrnenust noaroroBku
01.03.02 «IIpuxknannas maremaTrka U HHPOPMATHKA

[Ipodune noaroroBku
«CHucTeMHOE IPOrpaMMUPOBAaHUE U KOMITBIOTEPHBIE TEXHOIOI UMY

KBanudukaius BbIyCKHHKA
bakanasp

dopma 00y4eHus: O9Has

PIT/] aganntupoBaHa /s JIKL C OrpaHUYEHHBIMU BO3MOYKHOCTSIMH M HHBAJIHIOB

r. IOxu0-Caxaiuuck
2019




Pabouas nporpamma AuCHUIIIUHB «MaTeMaTU4ecKuil aHaI|3» COCTaBJIeHa B COOT-
BETCTBHH C (hefepabHBIM IOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAaPTOM BbIC-
mwero obpazosanus (PI'OC BO) no nanpasnenuro noarorosku 01.03.02 Ipukian-
Has MaTeMaTUKa U HHpOpMaTHKa

[Iporpammy cocraBuI:

[''M. YyBaHoOBa, J0OLEHT Kadeapsl MaTeMaTHKH W
[4

Pabouasi mporpaMma JUCLUILUIMHEI yTBep)K/IeHa Ha 3aceJaHuu Kadeapsl MaTEMaTHKH,
npotokos Ne 10 ot 25.06. 2019 r.

WN.o. 3aBenyroueit kadenpoit W [".'M.YyBaHnoBa

v

Penensenr:

Tamonos JL.I'. , nupexrop . / : VZ
MBOY COILI Ne 22 r. Oxno-CaxanuHck s




1. Henau u 3aaa4u JUCHUNIMHBI

Hesab IMCHUIVIMHBI. M3yYEHHE MAaTEMAaTHYECKOTO aHAIN3a KaK arnapara H3y4eHHs

Pa3JIMYHBIX SBJICHUHN MPUPOJIBI U OOIECTBA MTyTEM MOCTPOCHUSI MAaTEMaTHYECKHX MOJIENeH.
3agauu IMCHMILIHHBI:
1) oBnagenne TexHUKOM AU(PepeHIIUPOBAHUS;
2) OBJIaIeHUE TEXHUKON HHTETPUPOBAHUS.

B pe3ynbrare u3yueHus: AUCUUIIMHBI 00 yYaOLIUICS TOKEH:

3HATb:

ornpezeneHue QyHKINH, Ipeena, HeNpepbIBHOCTH, MU HepeHIIUPYEMOCTH (PYHKIIUH,
MIPOU3BOHOM U YACTHBIX MIPOU3BOHBIX, OMPEEICHHOT0 UHTETPalIa, CXOIMMOCTU YUCIOBBIX U
(GyHKIIMOHATIBHBIX PSAIOB.

YMeTh:

CTPOUTH rpaduku PYHKIIUHU, BEIYUCIIATD MIPEACIIbI, IPOU3BOIHBIC, HHTETPAJIbI, BEIYUCIISATH
TUIOINAAM TUIOCKUX (DUTYP U TIOBEPXHOCTEH, 00HEMOB T U JJIUH IYT, HAXOAUTh PAAUYC U KPYT
CXOJHMMOCTH B JECHCTBUTENHHON M KOMIIJIEKCHOM 00J1aCTH.

Biaagern:

HaBBIKAMH PEIICHUS Pa3IMYHBIX 33]1a4.

2. MecTO TUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

MaremaTtuueckuii ananus sBiseTcs 00sA3aTeNIbHOM AUCUUIUIMHON 6a30B0oi yacTu 6J10Ka
muctumiind b1 OIIOII nanpasnenus 01.03.02 «[Ipuknannas matemaTtuka 1 UHQOpMaTHKA

(51.5.09).

[TpepexBU3UTHI JUCUMILIMHBL: 3HAHUSA U YMEHUS 110 LIKOJIBHOMY KypCy ajireOphl U Havaja
aHau3a, FeOMETPUU U (PUBHKH.

[TocTpeKBU3UTHI TUCIMIIMHBI: KOMIUIEKCHBINA aHamu3, 1uddepeHiuansHbpie ypaBHEHUS,
¢du3uKa, Teopus BEPOSITHOCTEH U MaTeMaTH4eCcKasi CTATUCTHKA.

3. (I)opanyeMLIe KOMICTCHIMU U HHAUKATOPBI UX JOCTHKCHHUSA 110 JUCHUILJINHE

Kon Koa u HanmMeHOBaHMe HHIAMKATOpPA
Coaep:xanue KOMIETEHUNH
KOMIIeTeHIIHH AOCTHKEHHs] KOMIIeTeHIIHH
OIIK-1 CIOCOOHOCTH UCMOJIb30BaTh 3nanue pyHIaMEHTATBHBIX TOHITUN
0a30Bble 3HAHUS MaTeMaTHYECKOro aHallu3a (onpeaeaeHus
€CTEeCTBEHHBIX HayK, ¢byHKINY, Ipeniena, HePEePHIBHOCTH,
MaTeMaTHKU U TG depeHIpyeMocTH QYHKIUH, TPOU3BOAHON U
WH(POPMATHUKH, OCHOBHBIE YaCTHBIX MPOU3BOIHBIX, ONIPEACICHHOTO
(baKThl, KOHLENIHH, MHTErpajia, CXOAUMOCTH YUCIIOBBIX U
MIPUHLUIIBI TEOPUH, (GYHKIIMOHAJIBHBIX PSAJIOB).
CBSI3aHHbIE C IPUKJIATHOM Ymenue xoppeKTHO BbIpaxath, 1
MaTEeMaTHKOW 1 apryMEHTHPOBaHO 00OCHOBBIBATH IOJIOKEHUS
MHPOPMATUKOI MaTeMaTHYeCKOro aHaJIN3a; CIOJIb30BATh
COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTUH TSI
pelLIeHHs HayYHO-HCCIIeI0BaTENbCKUX U
MIPOM3BOJICTBEHHO-TEXHOJIIOTUIECKUX 32149
npoeCcCHOHATBLHOMN 1eATEIbHOCTH.
Bradenue HaBbIKaMH TPAMOTHOTO U3JI0KECHUS
TEOPETUYECKOT0 MaTepuaa; npohecCuoHaTbHBIM
SI3BIKOM TIPEIMETHOM 00J1aCTH 3HAHHS,
COBPEMEHHBIMU KOMITbIOTEPHBIMH TEXHOJIOTUSIMH
JUUISL IEMOHCTPALIMY 3HAHUU.
OIIK-2 CIOCOOHOCTH MPHOOpETATh 3unanue HpyHIaMEHTAIBHBIX OHATHH
HOBBIC HayYHBIE U MaTeMaTHYECKOTO aHAIIN3a; OCHOBHBIX METOJIOB,




npo¢eCcCHOHAIbHBIC 3HAHMS,
UCTIOJIb3Ysl COBPEMEHHBIE
o0pa3oBaTenbHbIC U
nH(pOPMAaLOHHbIE
TEXHOJIOTUU

CIIOCOOOB M CPE/ICTB MOTYYEHHS, XPaHECHHS,
nepepadoTKu HHPOPMALIUH.

YMmeHue KOppeKTHO BBIPAXKATh, U
apryMEHTHPOBAaHO 00OCHOBBIBATH MOJIOKEHUS
MaTeMaTU4eCKOr0 aHaIN3a; UCTIOIB30BATh
COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOIOTUN JIJIs
pELICHUS] HAYYHO-NCCIIEIOBATENBCKUX
MIPOU3BO/ICTBEHHO-TEXHOJIOTUYECKHX 3a/1a4
npodeccHoHaIbHON AEATETHLHOCTH.

Braoenue HaBbIKaMH TPaMOTHOTO U3JI0KECHUS
TEOPETHUYECKOT0 MaTepHaia; NpodecCHoOHaTbHBIM
S3BIKOM IIPEIMETHOM 00J1aCTH 3HAHMS;
COBPEMEHHBIMU KOMIIBIOTEPHBIMU TEXHOJIOTHSIMH.

OIIK-4 CIOCOOHOCTH peliaTh 3unanue HpyHIAMEHTAIBHBIX TOHATHNA
CTaHJapTHbIE 3a/1a41 MaTeMaTHYECKOro aHaJIN3a; OCHOBHBIX METO/IOB,
npodeccnoHaTbLHOMI Croco0OB U CPEICTB MOTYUCHHSI, XPAHCHUS,
NesITeIbHOCTH Ha OCHOBE nepepadoTKU HHPOPMALIUH.

WHGOPMAIIMOHHON 1 Ymenue kOppekTHO BbIpaxkaTh, U
oubmorpaduaeckoi apryMEHTHPOBAHO OOOCHOBBIBATH MOJIOXKEHUS
KYJIBTYPBI C IPUMEHEHUEM MaTeMaTHYECKOTO aHAJIN3a; NCII0Ih30BATh
MH(pOPMAaIMOHHO- COBPEMEHHBIE KOMIIbIOTEPHBIE TEXHOJIOTUH JUIS
TEXHOJIOTUIECKUX pelLIeHHs HAyYHO-HCCIIEeI0BATEIbCKIX U
TEXHOJIOTUH U C y4eTOM IPON3BO/ICTBEHHO-TEXHOJIOTHYECKUX 3a/1a4
OCHOBHBIX TPEeOOBaHHIMA pohecCuOHANBHON e TENbHOCTH.
MH(pOPMaLIMOHHOMN Braoenue HaBbIKaMM IpaMOTHOTO U3JI0KEHUS
0e30macHOCTH TEOPETUYECKOT0 MaTepuaia; mpohecCHOHATEHBIM
A3BIKOM IIPEIMETHOM 00J1aCTH 3HAHMS;
COBPEMEHHBIMU KOMITBIOTEPHBIMH TEXHOJIOTHSIMH.

[TK-1 CIOCOOHOCTH COOHPATH, 3Hanue hyHIaMEHTAIIbHBIX TOHATHIA
o0pabaTbIBaTh U MaTeMaTHYECKOTO aHAJIN3a; OCHOBHBIX METO/IOB,
MHTEPIPETHUPOBATH JaHHBIE croco0OB U CPEACTB MOTYUEHHUsI, XPaHEHUS,
COBPEMEHHBIX HAyYHBIX nepepadboTKu HH(OPMALIUH.

UCCIIEI0BaHUH, YMmenue KOppeKTHO BbIpaXaTh, U
HEOOXOUMBIE /TS apryMEHTHPOBaHO 00OCHOBBIBATH ITOJIOKEHUS
(dbopMHpOBaHUS BBIBOAOB M0 | MAaTEMaTUYECKOTO aHajIM3a; cooupars,
COOTBETCTBYIOIINM HAyYHBIM | 00pabaThIBaTh U HHTEPIIPETUPOBATH TAHHBIE
npobiaemam COBPEMEHHBIX HAYUHBIX MCCJIEI0BAHUH,
HeoOxouMble 1)1 (POPMUPOBAHMSI BBIBOIOB.
Braoenue HaBbIkaMM TpaMOTHOTO U3JI0KEHUS
TEOPETUYECKOTO MaTepuaa; mpodhecCHOHATEHBIM
S3BIKOM IIPEIMETHOM 00J1aCTH 3HAHMS;
COBPEMEHHBIMH KOMITHIOTEPHBIMH TEXHOJIOTHSIMH.
[1K-2 CIOCOOHOCTH IOHUMATh, 3uanue GpyHIaMEHTAIBHBIX TOHATHH

COBEpUIEHCTBOBATh U
MIPUMEHATH COBPEMEHHBIN
MaTeMaTUYECKUi anmnapar

MaTeMaTHYeCKOro aHajin3a (onpeaeneHus
¢byHKLMY, Ipesiena, HePEePhIBHOCTH,
nuddeperupyeMocT GyHKIIUU, TPOU3BOTHON U
YACTHBIX ITPOU3BOJIHBIX, OIIPEIEICHHOTIO
MHTErpaa, CXOAUMOCTH YHCIIOBBIX U
(YHKIMOHATIBHBIX PSJIOB).

Ymenue xoppekTHO BBIpaKaTh, U
apryMEeHTHPOBaHO 00OCHOBBIBATH MOJIOKEHUS
MaTeMaTHYECKOT0 aHaJIn3a.




Bnaoenue HaBbIKaMH TpaMOTHOTO U3J10KEHUS
TEOPETUYECKOT0 MaTepuaa; npodhecCHoHATbHBIM
A3BIKOM IIPEIMETHOM 00J1aCTH 3HAHMSL.

ITK-5

CIOCOOHOCTH OCYIIECTBIIATh
IeJICHAIIPABICHHBII ITONUCK
uH(pOpMAaIUU O HOBEUIIINX
HAYYHBIX U TEXHOJIOTHYECKUX
JTOCTHKCHUSIX B CETH
WuTtepHeT u U3 apyrux
HCTOYHHKOB

3nanue pyHIaMEHTATBLHBIX TTOHATUN
MaTeMaTHYECKOT0 aHAIIN3a; OCHOBHBIX METOJIOB,
Croco0OB U CPEACTB MOTYYCHHUS, XPAHEHUS,
nepepaboTKku HHPOPMAIIUH.

Ymenue xoppekTHO BbIpaKaTh, U
apryMEHTUPOBaHO 00OCHOBBIBATH IOJIOKECHUS
MaTeMaTU4eCKOr0 aHaJIN3a; UCTIOI30BATh
COBPEMEHHBIC KOMITBIOTEPHBIC TEXHOJIOTUH TSI
pELICHUS] HAyYHO-UCCIIEIOBATEILCKUX
MPOU3BOJICTBEHHO-TEXHOJIOTUICCKHX 3a/1a4
poeCCUOHATILHON IeATEILHOCTH.

Braoenue HaBbIKaMH TPAMOTHOTO U3JI0KCHUS
TEOPETHYECKOTr0 MaTepHuaia; NpodecCHoOHaIbHbIM
SI3BIKOM IIPEIMETHOM 00J1aCTH 3HAHHMS,
COBPEMEHHBIMU KOMITBIOTEPHBIMH TEXHOJIOTHSIMHU.

I1K-11

CIIOCOOHOCTH K OpraHu3aIiuu
nearorndeckoi
JIEATEIIbHOCTH B KOHKPETHOM
MPEIMETHOMN JESATEIbHOCTH

3unanue GpyHIaMEHTAIBHBIX OHATHH
MaTeMaTHYECKOTO aHAJIN3a; OCHOBHBIX METO/IOB,
CIIOCOOOB M CPEJICTB MOTYYCHHS, XPaHECHHS,
nepepadboTKu HH(OPMALIUH.

YMmeHue KOppEKTHO BBIPaXKaTh, U
apryMEHTHPOBAHO 0OOCHOBBIBATH MOJIOKEHUS
MaTeMaTU4eCKOr0 aHaIN3a; UCTIOIB30BATh
COBPCMECHHBIC KOMITBIOTCPHBIC TECXHOJIOTUHA JJIA
pELIeHUs] HAyYHO-UCCIIEIOBATENBCKUX
MMPOU3BOACTBCHHO-TECXHOJIOTHYCCKUX 3a1a4
npodeccHOHaTBHON AeATEIHLHOCTH.

Braoenue HaBbIKaMH TPaMOTHOTO U3JI0KECHUS
TEOPETUYECKOr0 MaTepuaa; npodhecCuoHaTbHBIM
SI3BIKOM TIPEIMETHON 00JIaCTH 3HAHMUS;
COBPCMCHHBIMH KOMIIBIOTCPHBIMH TCXHOJIOTUAMM.

I1K-12

CIOCOOHOCTH K
TUTAHAPOBAHUIO U
OCYIIIECTBIECHUIO
Me1aroru4ecKom
JEeSITeNbHOCTH C yYETOM
MpeAMETHOM 00J1acTH B
00pa3oBaTeNbHBIX
OpraHHU3aIUIX

3unanue GpyHIaMEHTAIBHBIX MOHATHH
MaTeMaTHYECKOTO aHAIIN3a; OCHOBHBIX METOJIOB,
croco00B U CPEACTB MOTYUEHHUsI, XPaHEHUS,
nepepadboTKu HH(OPMALIUH.

YMmenue xoppeKTHO BbIpaxath, 1
apryMEHTHPOBaHO 00OCHOBBIBATH ITOJIOKEHUS
MaTeMaTHYeCKOro aHaJIN3a; CIOJIb30BATh
COBPEMECHHBIC KOMITBIOTCPHBIC TEXHOJIOTUHA JJIA
peleHHs HayYHO-HCCIIe10BaTEeNbCKUX U
MPONU3BOJACTBCHHO-TECXHOJIOTHYCCKUX 3a1a4
PO ECCHOHAIBHON JESTEHHOCTH.

Braoenue HaBbIKaMH TPaMOTHOTO U3JI0KEHUS
TEOPETUYECKOTO MaTepuaia; mpodhecCHOHATEHBIM
S3BIKOM IIPEIMETHOM 00J1aCTH 3HAHMS;
COBPEMEHHBIMU KOMITbIOTEPHBIMH TEXHOJIOTHSIMH.

[1K-13

CIOCOOHOCTH MPUMEHSTh
CYIIECTBYIOIIUE U
pa3zpabaThiBaTh HOBBIC
METObI M CPEJCTBA

3nanue pyHIaMEHTATBHBIX TOHATHN
MaTeMaTHYECKOT0 aHaJIN3a; OCHOBHBIX METO/IOB,
Croco0O0B U CPEJCTB MOTYUESHHUs], XPAHEHUS,
nepepaboTKU HHPOPMALIUH.




oOyJeHus

Ymenue KOppeKTHO BbIpaXxarhb, U
apryMEHTHPOBAaHO 00OCHOBBIBATH MOJIOKEHUS

MaTEMAaTHYCCKOI'O aHajIn3a, UCII0JIb30BaTh

COBPCMCHHBIC KOMITBIOTCPHBIC TCXHOJIOTUHA JJIA

pPEIICHUS HAYYHO-UCCIIEA0BATCIbCKUX U

IIPOM3BOJICTBEHHO-TEXHOJIIOTMUECKUX 3a/1a4
npodeccuoHaNbHOM e TEIbHOCTH.
Braoenue HaBbIKaMy TPAMOTHOT'O U3J10KEHUS
TEOPETUUECKOr0 MaTeprana; mpopecCUOHATbHBIM
S3BIKOM IIPEIMETHOM 00J1aCTH 3HAHMS;
COBPEMEHHBIMH KOMIIBIOTEPHBIMU TEXHOJIOTHSIMHU.

4. CTPyKTYpa M cofiep:KaHue TUCHUIIHHbI

4.1. CTpyKTYypa QM CHUNINHbBI

OO01mast TpyA0eMKOCTh TUCIUIUINHBI cocTaBisieT 14 3adeTHbix eaunuil, 504 gaca.

Ounas ¢popma 00yueHus

TpyaoeMKoOCTh, aKa/l. 4aCOB

Bua y4yeOHoii padoThI Bcero no B 1.4. mo cemecTpam

y4. IUVIAHY 1 2 3 4
OO0masi Tpy10€eMKOCTh 504 144 108 144 108
KonTakTHas padora: 282 82 60 78 60
Jlexmu (Jlek) 110 38 18 36 18
npaktudeckue 3anstus (113) 148 38 36 36 38
KonraktHast paboTa B IepHO/I TEOPETUIECKOTO 20 5 5 5 5
oOyuenus (Kont TO)
KonTakTHas pabota B nepuoj NpoMeKyTo4HON 4 1 1 1 1
arrectanuu (Kont ITA)
[TpomexxyTouHas arrectanus (9K3aMeH) 131 35 35 26 35
CamocrositeibHas padora: 91 27 13 40 11
- HanrcaHue pedepara;
- BBINOJIHEHUE UHANBUIYaIbHbBIX 3aJJaHUI;
- CaMOIOAT0TOBKA (MMpopaboTKa U MOBTOPEHHE
JIEKIIMOHHOT'O MaTepHaja 1 MaTepuasia
y4e€OHUKOB U Y4eOHBIX TOCOOMIT);
- IOJITOTOBKA K MPAKTUYECKUM 3aHATHIM;
- IOJITOTOBKA K KOJUTOKBHYMaM;
- IOJITOTOBKA K MPOMEKYTOUYHOM aTTeCTalNH;
Buabl NPOME:KYyTOYHOT0 KOHTPOJIA 9K3a- | 9K3a- | dK3a- | JK3a-
(9K3aMeH, 3a4eT) MEH MEH MEH MEH




4.2. Pacnpenenenne BHI0OB padoThl M X TPYJA0EMKOCTH 0 pa3iesaM IHCHUIITHHBI

Ounas popma oOydeHHS

Ne | Pazgen mucHMITIIMHBI /TeMBbI Bunst yueOHoii pabotel | @OpMBI TEKYIIETO
/T (B yacax) KOHTPOJIS
KOHTAKTHasl - yCIIeBaEMOCTH,
- = MPOMEKYTOUHOMN
é - E - aTTecTalyu
2| = | £E e 5
S | E| 28 g 'S
|2 | &8 |58
o | B | Eo O
1 JlelicTBUTENbHBIC YHCIIA. 1 4 4 5) [IpakTrueckoe 3ananue
2 OyHKIIUA 1 8 8 5 [TpakTHueckoe
3aJjaHue, KOHTPOJIbHAS
pa0oTa, KOJUIOKBUYM
3 | Ilpenen 1 16 |16 5 [TpakTudeckoe
3aJJaHHe, KOJUIOKBUYM
4 | HempepsIBHOCTD ()yHKIIUU 1 6 6 ) [IpakTnueckoe
3ajJjaHue,
KOHTpOJIbHAsI paboTa
5 DnemeHTapHble QYHKIIUU 1 4 4 6 [TpakTrueckoe 3a1anue
DK3aMeH DK3aMeH 1o ouetam
6 | [IpousBonnas u quddepenmman 2 4 8 2 [TpakTrueckoe 3a1anue
7 OcHoBHbIE POPMYITBI 2 6 10 2 [TpakTHueckoe
mQQepeHIaTbHOT0 HCYUCICHHS 3aJjaHue, KOHTPOJIbHAS
U MX NPUIOKEHUS pabota
8 OYHKIIUN HECKOJIBKHUX 2 2 2 2 [IpakTuueckoe 3ananue
IIEPEMEHHBIX
9 | AuddepennmpoBanne GyHKINI 2 2 4 2 [IpakTueckoe 3agaHue
HECKOJIbKUX MEPEMEHHBIX
10 | YacTHBIe MTPOM3BOAHEIE U 2 2 6 2 [IpakTueckoe 3agaHue
nudQepeHIranbl BBICIINUX
TTOPSIKOB
11 | OkcrpemMyM (pyHKIIMM HECKOIBKUX | 2 2 6 3 IIpakTueckoe
N IepeMEeHHBIX. 3aJjaHue, KOHTPOJIbHAS
pabota
DK3aMeH DK3aMeH 1o bueram
12 | HeompeneneHHbIi HHTErpall 3 12 |14 8 [IpakTueckoe
3aJjaHue, KOHTPOJIbHAS
paboTa, KOJUIOKBUYM
13 | OnpeneneHHbI HHTETpa 3 10 | 8 8 ITpakTHyeckoe 3aaHue
14 | F'eomeTpuUeCcKHE MPHUIOKECHHS 3 8 8 8 [IpakTryeckoe 3a1anue
OIpeJIeJIEHHOT0 HHTErpaa
15 | [IpunoxeHus onpeneeHHOro 3 2 2 8 [TpakTrdeckoe 3a1anue
UHTerpajia B Gu3nKe
16 | HecoOcTBeHHBIE HHTETPAITHI 3 4 4 8 [IpakTnueckoe
3aJJaHue, KOHTPOJIbHAS
pabora
OK3aMeH DK3aMeH 1o buseram
17 | JIBoitHbIe U TPOITHBIE MHTETPAIIBI 4 2 6 2 [TpakTuueckoe 3agaHue
18 | Hekotopble mpuMeHeHHs KpaTHbIX | 4 2 4 1 IIpakTndeckoe 3aganue




MHTErpajoB
19 | KpuBonuHelHbIe HHTETPAIbI 4 2 6 2 ITpakTnueckoe
3aJlaHue, KOHTPOJIbHAs
pabota
20 | Yucnosblie psiibl 4 4 4 1 [TpakTrueckoe 3amanue
21 | OyHKIHMOHAIBHBIC PSIbI 4 2 4 2 ITpakTnueckoe 3agaHue
22 | CTeneHHbIC PsJIbI 4 2 6 1 [TpakTrueckoe 3amanue
23 | Paznoxxenne GyHKIMU B psif 4 2 4 1 ITpakTnueckoe 3agaHue
24 | CreneHHbIE psABI B KOMIUIEKCHOW | 4 2 4 1 [TpakTnueckoe
obnactu 3aJlaHue, KOHTPOJIbHAs
pabota
DK3aMeH HroroBblii hK3aMeH B
BHJIE TECTa

4.3. Conepxanue pa3iejoB TUCIHUIIUHBI.
| xypc, 1 cemecTp. BBeieHre B MaTeMaTHYeCKUA aHAJIM3.

1. JlelcTBUTEILHBIE YHCIIA.

MHOKECTBO JICHCTBUTEIBHBIX Yncell. M300pakeHne el CTBUTEIBHBIX YHCEI Ha YUCITOBOM
npsiMoii. Moysib IeHCTBUTENBHOTO Yicia. OrpaHMYeHHbIC U HEOTPAaHWYEHHBIE MHOXKECTBA.
[TpomexyTku B R.

2. DyHKIUU.

OyHKIMH U ux obuue cpoiictea. Kommnosunus Gynkuuii. O6patumas u oopaTHast QyHKIHUS.
I'paduk pyakuuu. Apudmerndyeckue nercTeus Haa GyHKIUIMH U Tpadukamu. YnciaoBbie
rocieoBaTenbHOCTH. Iloamocieo0BaTeIbHOCTH.

3. llpenern.

[TonsiTre mpenena MocieoBaTeNbHOCTU U Tpefena GyHKIUU. EMUHCTBEHHOCTH Tpeena.
CpoiicTBa (yHKINH, IMEIONINX KOHEYHBIH mpenen. [Ipeaen cyMmmbl Mpou3BeIeH s, YaCTHOTO.
[TpenenbHbIN IEpexo/1 B HepaBeHcTBax. [Ipenen kommo3umnuu, oOpaTHON (GYHKIIHH.
OnHocTOpoHHHME TTpeeibl. beckoHeuHo Mainbie pyHKIMK U UX cBolcTBa. CpaBHEHNE OECKOHEYHO
Manbix. beckoneuno 6ompime GyHkiuu. [lepBhlil 3amedaTenbHbIN TpeIe U CIEeICTBUS U3 HEro.

CaolicTBa 10CI€10BaTENBHOCTH (MOHOTOHHOCTD, OTPAaHUYEHHOCTH). [IpUHIINIT BIIO’KEHHBIX
oTpe3koB. [Ipenen MOHOTOHHOM nocnenoBaTenbHOCTU. Teopema bonbiiano - Beliepurpacca. Hucno
«e» W CBSI3aHHBIE C HUM TIPEJICTIBI.

4. HenpepbIBHOCTH (DYHKIIHH.

HenpepsiBHOCTH PyHKIIMY B TOUKE U HA MHOKeCTBE. HempephIBHOCTH CYMMBI TTPOU3BEICHUS,
yacTHOTO. HempepbIBHOCTh KOMITO3UITNH, 00paTHOM PpyHKIIMK. OTHOCTOPOHHSS HEMTPEPHIBHOCTS.
Touku pa3pbiBa U ux kinaccudukanus. CBoiicTBa pyHKINNA, HENPEPHIBHBIX HA OTPE3KE.

5. DnemeHTapHbIC (DYHKIHH.

CrenenHast GyHKIHS C HATYPAJIbHBIM IETBIM, pallMOHAIBHBIM MOKa3aTesneM. [lokazarenpHas
dbyHk1us, ee cBoiicTBa. Jlorapudmuueckas dhyHkius, ee cBoiicTBa. CTenenHas QpyHKIUs ¢
JIEWCTBUTEILHBIM TTOKa3aTesieM. TpUrOHOMETPUUECKUE U OOpaTHbIE TPUTOHOMETPHUECKUE

byHKLINN.

| kypc, 2 cemectp.
JAu¢pepenunanbHoe HCHUCTEHHE PYHKIIUM OJHOM U HECKOJIbKHX IePeMEHHbIX.

1. IlpowusBonnas u quddeperunan.

Huddepenunpyemocts pynkuuu. [IponsBoanas u nuddepenima, ux reoMeTpudecKuii u
MexaHudeckuit cMmbici. HenpepsiBHOCTh nuddepenuupyemoit pynkun. AuddepenunpyemMocTs
CYMMBI, IPOU3BEICHMs, YacTHOTO. [Ipon3BoaHas komno3uuuu, oopatnoil pynkuuu. [TponsBoaHbie
U u¢depeHransl BBICIINX TOPsIKOB. [Ipon3BoAHbIE OCHOBHBIX JIEMEHTAPHBIX (DYHKITHHA.

OYHKINH, 3aJaHHbIE TApaMETPUUECKUMU YPAaBHEHUAMH, U X AUPPEpEeHInPOBAHUE.

2. OcHoBHBIE (hopMybl AU depeHInaTbHOr0 HCYUCICHUS U UX IPUIIOKEHHS.




Teopemsl Poinns, Jlarpanxa, Komm. Ipasuio, Jlonurans. @opmyina Teitnopa. [lpusnakn
HOCTOSIHCTBA, BO3pAacTaHMs U yObIBaHUS (DYHKLIMH B TOUKE U Ha mpoMexxyTke. Heobxonumoe u
JIOCTaTOYHOE YCIOBUA SKCTpeMyMa. Hanbonbiiee 1 HanMeHblIee 3Ha4eHust yHKIUHU. BeImykiisie
¢byHkuuu, Touku nepernda. Acumnrtotsl. [Ipumenenne nuddepeHnnanbHOro HCUNCIEHUs K
MOCTPOCHUIO TPAPHKOB.

3. OYHKINU HECKOIBKHUX MEPEMEHHBIX.

Oto6paxenue R"— R. O6nacts onpeneneuus, rpadyk, IMHAKM U TIOBEPXHOCTH YPOBHS.

4 . Juddepenimpyemocts GYHKIIMN HECKOIbKUX MEPEMEHHBIX.

Juddepenumpyemocts u quddepennman. YacTHple nponu3BoAHbIe. JloCTaTOuHOE yCIOBUE
muddepennupyemoctu. KacarenpHas miockocTs. 'eomerpuueckuii cMbicn quddepeHnuana.
JuddepernmpoBanre KOMIO3UIMU. IHBapuaHTHOCTH (POPMYIIBI IEpBOTO ArddepeHraa.
[Tpon3BoiHas 1O HAIIPABIEHUIO, IPaAUEHT. TeopeMa o CylecTBOBaHUU U U depeHIMpOBaHUN
HESIBHBIX (DYHKITHA.

5. YacrtHble Npou3BOJIHBIE U TN HEPEHIMATbI BBICIINX OPSJIKOB.

YacTtHble mpou3BoaHbIE U AU(PepeHInanbl BRICIINX MOPSAKOB. PABEHCTBO CMEIIaHHBIX
YyacTHBIX Npou3BoAHbIX. Dopmyna Teisiopa 11 GyHKIUHN IBYX EPEMEHHBIX.

6. DxcTpeMyM QYHKIIMH HECKOIbKUX NEPEMEHHBIX.

Onpenenenue Mmakcumyma 1 MuHUMyMa. Heob6xonumoe ycinoBue skctpemyma. JlocrarouHoe
yCIIOBHE IKCTpeMyMa (PYHKIIMH JIBYX TIEpEMEHHBIX. Haxox1eHrne HanboIbIINX 1 HANMEHBIITNX
3HA4YEeHUH. Y CIIOBHBIE 3KCTPEMYMBI.

Il kype, 3 cemectp.
HNHuTerpajabHoe ucuncieHue GyHKIUN 0OJHON NepeMeHHOM.

1. HeonpeneneHHblil UHTErpai.

3agaua BOCCTAaHOBJICHUS (PYHKIIMU TI0 €€ TPOou3BOIHOM. [lepBooOpa3Has u HeonpeaeIeHHbIN
uHTerpan. OCHOBHbIE CBOMCTBA HEOINPEIEIEHHOr0 HHTerpasa. Tadn1ia OCHOBHBIX UHTEIPAJIOB.
OcCHOBHBIE METO/IbI UHTETPUPOBAHUSI.

2. OnpeieneHHbl HHTErpal.
3agaum, NPUBOAIINE K TIOHATHIO OTPEICICHHOT0 nHTerpaia. MarerpupyemMocTs pyHKINH 1
onpeeneHHbll uHTerpan. HiwkHue u BepxHue uHTerpanbHble cyMMbl. Heo6xoanmoe u
JIOCTaTOYHOE yCJIOBUS MHTErpupyemocTu. Kimaccel nuterpupyeMbix GyHkiui. OCHOBHbIE CBOMCTBA
oIpeAeeHHoro nurerpaia. OnpeneneHHbl HHTErpajl ¢ IEPEMEHHBIM BEPXHUM IIPEIEIIOM.
®opmyna Herorona-JleiiOHuna. IHTerpupoBanue mo 4yacTsM U 3aMEeHa IEPEMEHHOM.

3.'eomeTprueckue MpUI0KEHHs ONPeAEICHHOT0 HHTEerpaja.

KBanpupyemsie ¢purypsl. Beruncienue miomaaei kaapupyemsix puryp. Kyoupyemsie tena.
OO0mweMm Ten ¢ 3a1aHHBIM nonepeyHbIM cedeHueM. [Ipunnun KaBansepu. O0beM Tena BpalieHus.
Crnpsimisiemble KpuBble. Bbruncienue 1yru miockoil KpUBOH.

4. 1TpunoxeHus onpeieIeHHOro HHTerpaia B Gu3nke
Bpluncnenue cTaTUCTU4ECKUX MOMEHTOB, KOOPAMHAT LIEHTPA TSKECTH, MOMEHTOB HHEPLIUH
TUIOCKON KPUBOM U TUIOCKOM (PUTYpHI.

5.HecoOcTBeHHbIE HHTETrPaJIbI

[TousiTue HecoOCTBEeHHOTO MHTErpaia. HecoOcTBeHHBIE MHTETpasibl OT MOJOKHUTEIbHBIX
¢byHK1MI. AGCOMIOTHAS CXOAUMOCTb.

Il kype, 4 cemecTp.
HNHTerpajabHoe ucuncieHue GyHKIUN HECKOJIbKHX NepeMeHHbIX. Psaabl.

1. JIBoiiHble U TPONHbIE HHTETPATIBL.
[TonsiTue nBOMHOTrO MHTErpana. IHTerpupyeMocTh HenpepblBHON QyHKIMHU. OCHOBHBIE CBOWCTBA
JBOMHOI0 MHTErpaa. BerunciaeHne JBOMHOro HHTErpaia. 3aMeHa IIEPEMEHHOTO B IBOMHOM
unterpaine. Kyoupyemsle Tena u ux oobemsl. [loHsiTHE TpOITHOrO HHTErpasia. 3aMeHa epeMeHHbIX
B TpoitHOM uHTerpaie. Chepuueckue u HUIMHAPHUECKIE KOOPAUHATHI.

2. _HexoTopble NPUMEHEHHUSI KPATHBIX HHTETPAJIOB.
Brruucnenue 06beMoB, TuI0ImaAel nopepxHocreil. @u3nueckre NPUII0KEHUS KpaTHBIX HHTETPAJIOB.




3. KpuBonuHeiiHbIC HHTETPAIIBI.
3amaya o paboTe MIOCKOTO CUIIOBOTO MoJis. KpuBOIMHEHHBIN HHTETpal U €T0 OCHOBHBIE
CBOMCTBa. BriunciieHne KpUBOJIMHENHBIX HHTErpasioB. @opmyna 'pruHa. YciioBUEe HE3aBUCUMOCTH
MHTErpajia OT IIyTH UHTETPUPOBAHUS

4.YucnoBble psiibL.

OcHoBHbIe TOHATHS. JlecTBUS HaJ cxoasmumucs paaamu. Ocratok psiaa. ['eoMerpuueckuii u
rapMoHuuecKuil psii. CXOAUMOCTD PSAZIOB C TOJIOKUTEIIbHBIMU WICHAMH. TeopeMbl CpaBHEHUS.
[IpusHaku cxoauMocTH. 3Hakouepeayromuecs psaabl. Teopema JleiiOauma. AGCOIIOTHO U YCIOBHO
cxopsmmecs psabl. JeficTBus Hax aOCONMIOTHO cXoAsmumMucs psaamu. Teopema Pumana.

5. DYHKIIMOHATILHBIE TOCAEA0BATEIbHOCTU U PSIbL.

OyHKIMOHATBHAS TOCIIEI0BATENLHOCTD U psii. O0macTh cxoauMocTu. PaBHOMepHas
cxoaumMocTh. HeoOXoauMblii ¥ 1OCTaTOUHBIN MPU3HAK CXO0AUMOCTH (paBHOMEpHOI). [Ipu3nak
Beiiepmrpacca. TeopemMbl 0 paBHOMEPHO CXOIAIIMXCS MOCIEA0BATENBHOCTAX U PAIAX
HENPEPBIBHBIX (PYHKIIUH.

6.CTeneHHbIC PSJIbL.

Crenennsie psaasl. Teopema Abens. Pagnyc u nHTEpBaiI cXoquMocTH. PaBHOMepHAas
CXOJMMOCTh CTECTICHHBIX psiioB. MHTerprpoBanue u quddepeHIMPOBAHIE CTETICHHBIX PSIOB.

7.Pa3noxxenne QyHKIMU B PsiL.

3amaua paznoxenus Gynkiun B psaa Teiinopa. Pasnoxenue B psa Teiinopa GyHkium Sinx,
cos X, e %, In (1+x). BuHOMUHANLHEIA P U YacTHEIE caydan. [IpuOINKEHHOE BEIYMCICHHE
3HAUCHUH QYHKIMH U ONPEACIICHHBIX HHTETPAJIOB C IIOMOIIBIO PSIIOB.

8.CremneHHbIe psAAbl B KOMIUIEKCHON 001acTy.

Cxopsmuecs: ToCne0BaTEIbHOCTH U PSbl KOMIUIEKCHBIX YHCeNl. AOCOMIOTHAS CXOIUMOCTb.
Teopema AGens. Paguyc u kpyr cxogumoctu. [lokazarensHas GyHKIUS KOMILTEKCHOM
nepemenHoil. opmynsl Diinepa. [lokazaTenbHas 3anMuch KOMIUIEKCHOTO 4nciia. CBs3b MEXIY
TPUTOHOMETPUUECKUMHU U TUIIEPOOTMUECKUMHU QYHKIIUSIMU KOMILIEKCHOHN MepeMEHHOM.

4.4. TeMbl 4 IUVIAHBI NPAKTHYECKHUX 3aHATHIA
1 kypc, 1 cemecTp
1. Moaynb 1eHCTBUTENBHOIO YKCIa.
1) TIpeoOpa3oBaHue BBIpaKEHHI, COJCPIKALIMX MOIYJIb.
2) PemieHue ypaBHEHUH, COJCPIKAIIUX MOIYIb.
3) PereHne HEPaBEHCTB, COACPKALIMX MOAYIb.
4) Tloctpoenue rpadukoB QyHKINH, YpAaBHEHUE KOTOPBIX COJIEPKUT MOJTYJIb.
2. Oto6paxkenue, pyHKIMA, 007aCTh OMpEeNIeHUs, 00IacTh 3HAUCHUH.
1) Cropbekius, HHBEKIUS, OMEKIIHSI.
2) HaxoxaeHue 00JacTH onpeneeHus GyHKIHH.
3) HaxoxneHue 00acTi 3HaHUH QYHKITUH.
3. I'padpux pyHKIMIA.
1) Tloctpoenue rpadhuKoB IEMEHTAPHBIX (HYHKITHIA.
2) TlpeobpazoBanusi rpaduKoB HYHKIIUH.
4. Anrebpa rpaukos.
1) Cnoxenne rpadpukoB HyHKIHI.
2) Beruuranue rpadukoB QyHKIHI.
3) VYMHOXeHue rpaduKoB QYHKIIHA.
4) Jenenue rpadukoB GYHKIINHA.
5. Komnosunus ¢pynkuuit. O6patHast GyHKIHS.
1) CnoxHast QyHKITHSL.
2) OO6nacTh OomnpeAeICHUs CIOKHON (DYHKIIHH.
3) OoparHas GyHKIHS U ee TpaduK.
6. Knaccuduxanms GpyHKImi.



1) UYerHble, HEUCTHBIC (PYHKITHUH.
2) MOHOTOHHBIC (DYHKITHH.
3) OrpanuueHHbIC, HEOTPAaHHUYCHHBIC (PYHKIIHH.
4) Tlepuoanueckue ()yHKIIHH.
7. IlocnenoBarensHocTH. [Ipenen mocnegoBarenbHOCTH (4 4.).
2. Bwuabl nocnenoBaTebHOCTH.
3. Brruncnenue npenena nociae10BaTeIbHOCTH.
8. Ilpenen ¢pyHkumy Ha OECKOHEUHOCTH (4 4.).
1) Beluncienue npenena Ha + OECKOHEYHOCTH.
2) Beruncienue npejena Ha — OECKOHEYHOCTH.
3) Beruncienue npenena Ha OECKOHEYHOCTH.
9. Ilpenen ¢pyHkmuu B Touke (4 4.).
1) Beluucienue npeeia B TOYKE, UCIOJIb3Ys IEPBhIi 3aMeYaTeIbHbIN MTPEIeI U ero
CIIEJICTBUSI.
2) Berunciienue npezena B TOYKE, HCIOJIb3Ys BTOPOW 3aMeyaTelIbHbIN MPEIeIT U ero
CIIEJICTBUSI.
10.HempepsIBHOCTH ()YHKIIMU B TOYKE.
1) HenpepobiBHBIE PYHKIIHH.
2) Knaccugukaius Touex pa3phiBa.
1 kypc, 2 cemectp
. I'eomerpuueckuil u pusnueckuii CMbICI IPOU3BOJHOM.
1) KacatenbHas Kk rpaduKy QyHKIHH.
2) Hopwmaib k rpaduKy GyHKIUH.
3) CkopocTb IBIKCHUSI MaTePHAIBHOM TOUKH.
4) YckopeHue IBHKCHUS MaTepUaTbHON TOUKH.
. IIpousBogHas u aquddepeHma.
1) ®opmyisl quddhepeHIpPOBaAHHUS.
2) IlpaBuna quddepeHupoBaHus.
3) Beruncienue npou3BOIHOM.
4) Beruncnenue quddepeHimana.
. AnddepenmupoBanne GyHKINH, 3a1aHHBIX HESBHO U TTApAMETPHUECKUMH YPAaBHEHHSIMH.
1) BeruncieHre MPoU3BOAHON QYHKIMHU, 33aHHOM HESIBHBIM 00pa3oM.
2) BpruncieHye npou3BOAHON (HYHKIMH, 3aJaHHON TapaMeTPUIECCKUMH YPAaBHEHUSIMHU
. Jlorapupmuueckoe nuddepeHirpoBatue.
1) Jlorapudmuyeckoe nuddhepeHupoBaHue.
. IIpaBuiio Jlonurans. [IpousBoanas u nuddepeniuan BeICINUX MopsakoB. [Ipubnmkennoe
BBIUUCIICHHE.
1) BeluncrieHre NpeesoB Mpy MOMOIIH npaBuia Jlonurans.
2) BbrunciieHre TPOU3BOIHBIX BBICIIMX MOPSIKOB.
3) Beruncienue n1uddepeHInanoB BHICUIMX TOPSIKOB.
4) TlpubnmkeHHOE 3HAUYCHHE (PYHKITHH.
. IlpumeHeHune Nponu3BOAHBIX K UCCIETOBAHUIO (DYHKIUH.
1) HUccnenoBanue GyHKIIMA HA MOHOTOHHOCTb.
2) HccnenoBanue GyHKIMH HA SKCTPEMYM.
3) IlpumeHeHHEe MPOU3BOTHON BTOPOTO MOPSAKA JJIsl HCCIICIOBAHUS TOUKH Meperuoa.
4) TlpumeHeHHE TIPOU3BOJIHON BTOPOTO MOPSIIKA JUIS MCCIIE0OBAHHS HAIIPABICHUS
BBIITYKJIOCTH U BOTHYTOCTH.
. HanbGonpiiee u HaMeHblIee 3Ha4eHUS! QYHKIIMU Ha OTpE3Ke.
1) HaubGoubliiee 1 HauMeHbIIIee 3HAYCHNE (DYHKIIMU Ha OTPE3Ke.
2) PemeHne SKCTpeMalbHBIX 3a1ad.
. Iloctpoenue rpadukoB GyHKIUH.
1) HWccnenoBanue QyHKIMU OJHON NEPEMEHHOHN C TIOMOIIBIO TIPOU3BOIHOM.



2) Ilocrpoenue rpaduka QyHKIHH.
9. O6nactp onpezaeneHust GyHKITUN ABYX MTEPEMEHHBIX.
1) Beruucnenue odaactu onpeaeaeHus GyHKIUN IBYX TEPEMECHHBIX.
2) Tlocrpoenwue obnactu onpeeaeHus GYHKINU BYX TEPEMECHHBIX.
10. Ilpenen GpyHKIMHU IBYX epeMEeHHBIX. HempephIBHOCTh (YHKIIMHU IBYX IEPEMEHHBIX.
1) BelunciieHne JBOMHOTO Mpeena.
2) Jloka3arenbCTBO HEMPEPBIBHOCTU (PYHKIIMHU JIBYX ITEPEMECHHBIX.
11. YactHble IpOM3BOIHBIE IIEPBOTO MOPSAKA.
1) BblunciieHHE YaCTHBIX MPOU3BOIHBIX MIEPBOTO MOPSIKA OT PYHKIIMA MHOTHX
[IEPEMEHHBIX.
12. Tlpumenenue nonHoro nuddepeHpana nepporo nopsaka. [lpousBoHas CioxHOMI
byHKIHH.
1) TlpubnmxeHHOE BBIYUCICHNE (PYHKIIMM MHOTHX ITIEPEMECHHBIX.
2) IlpousBoaHas CIIOKHOM (YHKIIHH.
13. KacarenpHas u HOpMaib K KpuBoil. KacarenpHas MIOCKOCTh M HOpMaJIb K TOBEPXHOCTH.
1) KacarenpHast K KpUBOM, 3a1aHHOM HESIBHBIM 00Pa30OM.
2) Hopmaiib K KpUBOIA, 3aJaHHOM HESIBHBIM 00pa3oM.
3) KacarenpHasi IJIOCKOCTh K MOBEPXHOCTH.
4) Hopmaib K IOBEPXHOCTH.
14. DneMeHTHI BEKTOPHOTO aHAIM3A.
1) TlonsiTue MPOM3BOIHOM MO HAIIPABJICHUIO.
2) T'pagueHT QYHKIUHU B TOUKE.
15. TIpousBoanbie BeicIHX mopsiakoB. @opmyna Teinopa. (4 4.)
1) BeluncrieHre MPOU3BOIHBIX BBICHIUX HOPSIKOB.
2) Ilpumenenue Gpopmyisl Teiiopa K MPUOTMKEHHBIM BBIYUCICHHSIM.
16. DkcrpeMyM (QyHKIMM IBYX ITEPEMEHHBIX.
1) BoruncieHue s3xkcTpeMyMa (pyHKIMU IBYX IEPEMECHHBIX.
17. HaubGonbuiee u HauMeHbIlIee 3HAYCHUs (PYHKIIUU ABYX MEPEMEHHBIX.
1) HaxoxaeHue HauOOJBILET0 U HAMMEHBIIETO 3HAYCHHS (DYHKIIUH JBYX EPEMCHHBIX,
3aJJaHHOI Ha 06jacTu.
2 Kypc, 3 cemecTp
1. TaGnuunblil uHTErpaj. 3aMeHa MEepPEeMEHHOM.
1) BbluuciieHHe TaOIUYHBIX HHTETPATIOB
2) BbluncieHre HHTETPATIOB, UCTIOIb3YS METO]] 3aMEHBI TIEPEMEHHOA.
2. HWuTerpupoBanue IpOOHBIX BRIPAKEHHH, COEPKAIIIX KBAPATHBIN TPEXWICH.
1) BeluKclIeHHE HHTETPAJTIOB, COACPKAIINX KBAIPATHBINA TPEXUICH.
2) BplunciieHHE UHTETPAJIOB, COMEPKAIIMX KBAPATHBIA TPEXWICH MOJ] 3HAKOM pauKaa.
3. HHTerpupoBaHue parioHaJbHBIX BBIPAKECHUH.
1) HHTerpupoBaHue MPaBWIBHBIX PAMOHAIBHBIX APOOCH.
2) HWuTerpupoBaHUE HEMIPABHIBHBIX PAIMOHAIBHBIX IPOOCH.
4. MeToJ MHTETPUPOBAHUS TIO YACTSIM.
1) BelunciieHHE HHTETPAJIOB MEPBOTO THUIIA.
2) BplunciieHre UHTETPaJIOB BTOPOTO THIIA.
3) Beruncienue HHTErpagoB TPETHETO TUTIA.
5. HHrerpupoBaHHe TPUTOHOMETPUUYECKUX BBIPAKEHUH.
1) WHTerpupoBanue creneHel GyHKIMIA Sin X, cos x, tg x.
2) VYHuBepcalbHas MOJACTAHOBKA.
3) Jlpyrue mojacTaHoOBKH..
6. WuTerpupoBaHue HPpaIOHATBHBIX BBIPAKCHHIA.
1) TloncranoBka Diinepa.
2) Jlpyrue moJacTaHOBKH.
3) HurerpupoBaHre OMHOMUHAIBHBIX TU(QEpeHIIHATOB



10.

11.

12.

13.

14.

®opmyna Hetotona-JIeitOnuia. Metoa HHTErpupoBaHUs 110 YaCTSM.
1) BeruucieHue onpeaeaeHHoro nuterpaia mo Gopmyine Herotona-JIeibumua.
2) MeTo/ HHTETPUPOBAHUS 10 YACTSIM.
3amMeHa [epeMeHHOM! B OIIPEeIEHHOM HHTErpae.
1) 3ameHa mepeMEHHOW B ONPE/ICIICHHOM HHTErpalie OT PallMOHAILHON (DYyHKIIMH.
2) 3amMeHa epeMEHHOI B OIPEICICHHOM HHTErpajie OT UPPALMOHAIBHOH (QYHKIIHH.
3) 3ameHa mepeMEHHOI B ONPEICICHHOM HHTETPajie OT TPUTOHOMETPUUECKUX (PYHKIIUH.
HecoOcTBeHHBII HHTETpaT.
1) BbluuciieHne HeCOOCTBEHHOT'O MHTErpalia MEePBOTo PO/a.
2) BebluncieHre HeCOOCTBEHHOTO MHTErpalia BTOPOro po/ia.
[Toctpoenue rpadgukoB GyHKIHIA, 33JaHHBIX TAPAMETPUYECKIMU YPAaBHEHUSMU H B
HOJISIPHBIX KOOPJIUHATAX.
1) Tlocrpoenue rpadukoB HYHKIHIA, 3aIaHHBIX TAPAMETPHUYCCKUMH YPAaBHCHUSIMH.
2) Tlocrpoenue rpadgukoB HYHKIHMH, 33JaHHBIX B MOJISIPHBIX KOOPIMHATAX.
[Tnomank mI0CKOH GUTYPEI.
1) ITnomazp IOCKOW GUIypHI, 3aJaHHON YpaBHEHHEM B ICKAPTOBBIX KOOPIUHATAX.
2) Tlnomans miockoi GUIypkl, 3a1aHHOM MapaMeTPUIECKUMH YPaBHEHHUSIMU.
3) Ilnomane miockoit GUrypsl, 3aJaHHOI ypaBHEHUEM B MOJSIPHBIX KOOP/IMHATAX.
OO0beM Tena BpalleHHUs.
1) OOwbem Tena BpalleHHs, OTPAHHYCHHOI OBEPXHOCTHIO, 331aHHOI YpaBHEHHEM B
JIEKapTOBBIX KOOPIUHATAX.
2) OObeM Tena BpaleHusl, OrPAHUYCHHON MOBEPXHOCTHIO, 33 JAHHOI MapaMeTpUISCKUMHU
YPaBHEHUSMHU.
3) O0beM Terna BpalleHus, OrpaHUYEHHOM OBEPXHOCTHIO, 3aJaHHON ypaBHEHUEM B
HOJIIPHBIX KOOpJIMHATaX
JtnHa yru, 1UI01aab OBEPXHOCTH BPALLCHHUS.
1) [InuHa nyru, 3aJaHHOW YPaBHEHHEM B JICKAPTOBBIX KOOPIMHATAX.
2) JlnuHa nyru, 3a1aHHOM MapaMeTPUYECKUMH yPaBHEHUSIMU.
3) JlnuHa nyru, 3alaHHOI YpaBHEHUEM B MOJIIPHBIX KOOpAWHATAX.
[lenTp TsKECTH. MOMEHT MHEPITUH.
1) IleHTp TSHKECTH IIOCKON KPUBOH.
2) IleHTp TsDKECTH IIIOCKON (QUTYPBI.
3) MOMEHT HHEepIHH.
2 Kypec, 4 cemecTp

. JIBoliHOM nHTErpas. JIBOMHONW HHTErPall B MOJSIPHBIX KOOPAHMHATAX.

1) BeluncieHre JBOHHOTO HHTErpalia Mo 00JacTH.
2) Tlepexo[ K MOJSIPHBIM KOOPAUHATAM.

. IIpuoxeHust ABOMHOTO MHTETpAaa.

1) Beluncienue miolau miocKoi Gpurypel.
2) Bsruncienue oobeMa Tena.

. TpoliHOM uHTErpas.

1) BeluncieHre TPOHHOTO HHTErpaja 1Mo Temy.
2) Tlepexo/ K NMIMHIAPUYIECCKAM KOOPAUHATAM.
3) Ilepexon k chepuuecKuM KOOPIHHATAM.

. I'eomerpudeckue npuinoxKeHust TPOMHOTO UHTErpaia (4 4.).

1) OOwem Tena.

. MexaHn4eckne NpHIOKEHHUSI TPOMHOTO UHTErpaa.

1) KoopauHaThl IEHTPA TSHKECTH Telia.
2) MoMeHT HHEPIUH.
3) CraTHCTHYECKHE MOMEHTHI.

. KprBonmHENHBIN HHTErpai 10 KOOPAUHATAM.



1) BrlunciieHre KPUBOJIUHEHHOTO HHTETpalia 0 KOOPIUHATAM MO KPUBOM, 3alaHHOM
SIBHBIM 00pa3oMm.
2) Bebrunciienue KpUBOJIMHEHHOTO MHTETPajia 0 KOOPAMHATAM 10 KPUBOM, 3a1aHHOM
[IapaMeTPUIECKUMH YPAaBHEHUSMH.
3) BerunciieHre KPUBOJIMHEWHOTO HHTETPAJIa 10 KOOPAWHATAM 10 KPHUBOH, 331aHHOH B
IIOJIAPHBIX KOOPAMHATAX.
7. KpuBOoJIMHENHBINA UHTETpaJl IO JUIMHE JYTH.
1) BerunciieHrE KPHBOIMHEIHOIO HHTErpaja 0 [UIMHE YU 110 KPUBOM, 3aaHHOM
SIBHBIM 00pa3oMm.
2) BepluncieHre KpUBOIMHEHHOr0 HHTErpalia o JUIMHE AYTH 0 KPUBOH, 3alaHHOM
apaMeTPUUECKUMH YPABHEHUSMHU.
3) BbluncieHue KpUBOJIMHEHHOTO UHTErpalia 1o JAJIMHE AYTH [0 KPUBOM, 3a/IaHHOM B
NOJIIPHBIX KOOP/AMHATAX.
8. UmucnoBble psizibl ¢ NON0KUTENbHBIMY WwieHaMu. CyMMa psfa. [Ipusnaku cxoguMocTu psja:
JHanambepa, cpaBHEHUS PSAIOB.
1) TlousTHe cymMMBI psija.
2) HeoOxoauMblii MPU3HAK CXOMMOCTH.
3) Ipusuak Jamambepa.
4) TlpusHak CpaBHEHUS PSIIIOB.
9. PanukanbHbIM MPU3HAK CXOAUMMOCTH. MIHTErpasibHbIN NPU3HAK CXOAUMOCTH.
1) PanukaibHbII MPU3HAK CXOJMMOCTH.
2) WHTerpanbHbIi MPU3HAK CXOJHUMOCTH.
10. 3HakonepeMeHHbIE PSAbIL.
1) IIpusnak JleiOuuma.
2) AGCONIOTHO CXOSIINICS Psi/I, YCIIOBHO CXOSLITUNCS PSI.
11.®yHKUMOHATBHBIE PABL.
1) Haxoxxaenne cyMmmbl GyHKIIMOHAIBHOTO PsAa.
2) uccneoBaHKUe Ha CXOAMMOCTb (DYHKIIMOHAJIBHOTO psJa.
12. CrenenHoi psa. PaznoxeHue B CTEEHHOM psia.
1) OGnacTh CXOAUMOCTH CTEIEHHOTO psijia.
2) Boruncnenue cyMMbl CTEIIEHHOTO psija.
13. [IpubnukeHHOE BHIYMCIIEHUE 3HAUCHUH (DYHKIIUH.
1) [Ipumenenue ¢popmyibl Telinopa k TpUOIMKEHHBIM BBIYUCIICHUSIM.
14. Tpuronomerpuueckue psasl Dypbe.
1) Paznoxxenue yetHoil pynkuuu B psia Oypee.
2) Paznoxxenue HeueTHOU QyHKIIMU B psiag Dyphe.
3) Paznoxxenue pynkiuum oduiero Buna B psag Oypoe.

[Tpumep NpaKTHUECKOTO 3aHATHUS
3ansaTue Ne 1. Moaynb JeHCTBUTEIbHOIO YHCIA.
. Pemnte ypaBHeHUs:

a) Ix+1 =1 ,0)|lx|+1]=1 ,s)|lx|-1]=1
. Pemuth HepaBeHCTBa:

a)lx|+]x—1| <4 ,6) |x% —3x + 2| < 2x — x?
. YIIPOCTUTBH BBIpaXKEHUE:!
AvVaZi+t6a+t9+vaZ—6a+9 , 6) lZliZ .
. 2bVx2-1 1 [a b
. HaiiTu 3HaueHue BbIpaKEHUS g 1P ox =7 \/; + \/; ,a>0,b>0.
. [loctpouts rpadux GyHKIMH:

2_ —
a)y =~ L O)y=vx?+2x+1-1, B)y=—|x el

[x+1] x2-9



Yka3zaHus 10 BBINOJHEHUIO 3aJaHUM:
1.Pemuth ypaBHEHUE, UCTIOIB3YsI HA ONPEICICHUE MOIYJISA.
2.PeminTh HEPABEHCTBO, UCTIOIB3Ys HA OMPEIETCHUE MOTYJIS.
3.YpoCTUTh BbIpaKE€HUE, UCIIOJIb3YsI ONPEACICHUE MOTYJIA.
4. HailiTu 3HaueHUE BBIPAXKEHU S, UCIIOJIB3Ys ONpeIesIeHUe MOIYJIS.
5.Iloctpouts rpaduk GyHKIMH, UCIIONIB3YS ONpeAeIeHIE MOYJIS.

[Ipumep TpeHunra
3ansaTue Ne 13. Ilpenes pyHkuuu B TOUKe.

1) limx_,Z (XZ + 1) 2) lirnx—>2 x2+iz+1 3) llmxﬁ—%
4) lim,,_,, xz 24 5) hmx—’Sﬁ 6) lim,_,_ 2"4:;;1?;_?;612
2
7 lime, S g) lim, o T 9) lim,
10) lim,.; 23~ 11) lim, o == s 12) lim,,_, =
13) limyo 1—iosx 14) lim,_o 1si\r/11_xx

VYKka3zaHus 110 BBIIOJIHEHUIO 3aJaHUI:
1-6. Beruncnauts npenen, npeodpa3oBas ApooHu..
8-10. Beruncnute npezaes, yMHOKUB Ha CONPSHKEHHOE BhIPa)KEHUE. .
11-13. BeruucnauTs npezesn, UCIoib3ysl IEPBBIA 3aMeuaTeNIbHbIN npees

Pabora B MaJibIX rpynmnax
3ansitue Ne3
Jozapugmuueckoe ougpgpepenyuposanue.

3aoanue Ne 1

2. T(X)=(Inx+ %/;)arctgx

f (x) = (sin2 x)"@*

=

3. f(x) = (cosv/x)™"™ 4. T(X)=arctg 4y

3aoanue No 2
1 tgx-sinx X
f(x)=(x*+x%)-+x*—4-arctg = f(x)=In YX =
5. 1(X)=( ) 9% & COS X Jarcsin x
x2arctax In(sin X + cos x
2 T(x)= 2 8. 100 = ( )
e J1—x2 cos® x-In x
3aoanue Ne 3
(x-2)%-31+x “.arctgx-e™”

o 1=

4 F(X)=%3x*-2-arctg?2x-e* -In?

f(x) =2
(x-5)° 10, - e+



YKka3zaHus 110 BLITOJIHEHUIO 3aJaHul
3amanne Ne 1. Beruncienue mpou3BOIHON CTETIEHHO-TTOKA3aTEIbHOU (PYHKITUH.
3ananue Ne 2. BeruuciieHue nponu3BOAHON CI0KHON QYHKITUH.
3amanne Ne 3. BeruncieHue mpou3BOIHON CIIOKHON (DYHKITHH.

5. TeMbl IMCHUIIMHBI /15 CAMOCTOSITEILHOT0 M3yYeHH s

1. DnemenTapHbie QYHKIIMH, UX CBOWCTBA U IPapUKH.

2. IlpumeHeHre NPOU3BOJHBIX IEPBOT0O U BBICIIMX HOPSIKOB K UCCIEI0BAaHUIO (DYHKIMU U
MOCTPOCHUIO TPAPHKOB.

3. duddepenupoBanre HEIBHON QYHKITUH.

4. ITpunoxeHue 4aCTHBIX IPOU3BOAHBIX (PYHKIUI B TECOPUHU ITOJIS.

5. Haxo1eHHe yCIOBHBIX 3KCTPEMYMOB.

6. 'eomeTpryeckue MPUIOKEHUS ONPEIEIIEHHOIO HHTErpaa.

7. DU3nUeCKUE MPUITOKEHUE ONPEIEIEHHOTO HHTErpaIa.

8. HecoOcTBeHHbIE HHTETpaJIbl U UX IPUMEHEHHE.

9. 3ameHa nepeMeHHOH B IBOMHOM U TPOMHOM MHTETpaJe.

10. I'eomeTpuyeckue u GU3NUYECKHUE MPUIIOKEHUS KPATHBIX HHTETPAJIOB.

11. KpuBonuHelHble HHTErpalbl U UX IPUMEHEHUE B TEOMETPUU U PU3UKE

12. ITpunoxeHue CTENEHHbBIX PSIOB K PEIICHUIO pa3IMyYHbIX 3a/1a4.

13. Crenennble psiibl B KOMIUIEKCHOW OOJIACTH.

Bomnpocs! 11 cCaMOKOHTPOJIA:

1. Tlonstue snemMeHTapHOM QyHKIIMH, 00JIACTH ONpeeIeHUs, 00JIaCTH 3HAYEHU I
¢ynkuuu, rpadpuk GyHKIHH.

2.]lonsATHE IPOU3BOJAHOM NIEPBOTO MOPSAKA.

3.IToHATHE TPON3BOAHON BBHICIINX MOPSAKOB.

4. IlonsATHE YaCTHOW IIPOU3BOJHON MIEPBOTO U BBICILUX MOPSIIKOB.

5. AropuTt™m Haxo0J1€HUS YCIOBHOI'O AKCTPEMYMa.

6. 'eomeTpuyeckue NpUIoKEHUs ONPENEICHHOIO HHTETpaIa.

7. IlonsiTHE rpaiueHTa.

8. IloHATHE NPON3BOJHON IO HAIIPABJICHUIO.

9. JluBepreHuysi BEKTOPHOTO TOJISL.

10. PoTrop BEKTOpPHOTO MOJIS.

11. HecoOGcTBeHHBIE MHTETPAJIBI TIEPBOTO POJIA.

12. HecoOGcTBEHHBIE HHTETPAJIBI BTOPOTO POJIA.

13. KpuBonuHeiHbIe KOOPAUHATHI: IUIMHAPUYECKas U cheprueckas cuctema

KOOpJAMHAT.

14. T'eomeTpuueckue MPUIOKEHUSI KPaTHBIX MHTETPAJIOB.

15.®u3nyeckre NpUIIOKEHUS] KPaTHBIX HHTETPAJIOB.

16. KpuBonuHeHbIN HHTErpaj EPBOTO poa.

17. KpuBOIuHENHBIN MHTErPa BTOPOTO POJa.

18. TloHsiTHE CTENEHHOTO psijia.

19. CteneHHOM psii B CTENEHHON 00IacTH.

6. O6pa3oBaTeibHbIE TEXHOJIOTHH

B nporiecce npenoaaBanus TUCIUTUIMHBI UCTIONB3YIOTCS KaK KIacCUYecKue (hOpPMbI i METOIbI
00ydeHus1 (JICKIIUHU, TPAKTUICCKUE 3aHATHS ), TAK M HHTEPAKTUBHBIE METOJIBI O0yUCHUS.

I[IpakTHYeckHe 3aHATHA: TEXHOJIOTHS MTPOOJIEMHOTO 00YISHUS, TEXHOJIOTHS YI€OHOTO

uccleI0BaHMsl, paboTa B MaJIbIX TPYINax, TPEHUHT.



Ounas popma o0yueHust

Ne | HanmeHnoBanue tem 3anstue: | Kon-so | MHTepakTuBHAsS Gpopma
/T JIK, 13 | gacoB | mpoBeaeHUs yueOHBIX
3aHATHI
1. Knaccudukanust pyHkimia 113 4 TexHomorust mpooOJIeMHOTO
00y4YeHHS
2. QDYHKIUHU U UX TpaduKu 113 4 PaboTa B MasIbIX Tpynmax
3. [TpousBoaHas u quddepeHran 113 4 TexHomoTHs HAYYHOTO
MCCIICIOBaHUS
4, [Tpunoxxenrne OCHOBHBIX (HOPMYJT 113 4 PaboTa B ManbIx rpymnmax
TG GepeHIMaTBLHOTO HCYUCICHHS
5. ITocTpoenue rpadgukoB GyHKIIMH 113 4 PaboTa B MasbIx rpynmax
6. OKkcTpeMyM (QyHKIMH OBYX nepeMeHHbIx | 113 4 TPEHUHT
7. HeonpeneneHublii HHTETpaI 113 4 TPEHUHT
8. OnpeieneHHbII HHTErpa 113 4 PaboTa B MaJsIbIX Tpynmax
9. ['eomeTpuyeckue NpuIOKEHUS 113 4 TpeHunr
OTpeIeIEHHOr0 MHTEerpaia
10. | Ilpunosxxenus onpeneneHHoro naterpaia | I13 4 PaboTa B manbIx rpymmnax
B (pu3nke
11. | JIBoliHBIE U TPOIHBIE UHTETPAJIBI 113 2 TexHosorus Hay4Horo
WCCJICTOBAHMUSI
12. | [IpumeHeHne KpaTHBIX UHTETPAIOB 113 2 Pabota B ManbIx rpynnax
13. | Paznoxenue GyHKIMH B Psif 113 4 TpeHunr
HToro gacos 52

7.0lleH0‘leIe CpeacTBa IJisl TCKyII€ro KOHTpPOJIid yCreBaeMocCTH, l'[pOMe?KyTO‘lHOﬁ
aTTeCTalui 1Mo JTMCHMUIIIMHE

NuauBuayaabHble 3a1aHUSA
1 cemecmp:
NupuBunyansHoe 3aganue Ne |
[Toctpouts rpaduku GyHKIMI:

1) y:x+%, 2) y=x—-sg(cosx), 3) Y=X-E(X), 4 y=x*"-{x},

5) y=l+x+e’, g)y=—1 1 1 py=axdlx, g y=x"sq(tgx),
x+1 X x—1
9) y=Inxsgn(cos x), 10) y:XZE(X), 11) y=XeX, 12)y = 1

1+ x3

WNunuBuayansHoe 3aganue Ne 2

1. Haiitu oGnacts onpenenenns pyrxum: f(X) = +/X> —3X+2.

2. Tloctpouts rpaduk GyHKIMU, HAUTH 00JIACTh ONpeieNIeHus], 00JacTh
3HAYEeHUH, MPOMEKYTKH MOHOTOHHOCTH:

-X,Xx<0,
1
f(x) = ;ﬂ<x<L

Inx,x>1.
1

3. Toctpouts rpadux dynxmuu: f(x) = 2




4. Hano: f(X) =x*, ¢o(x) =tgx . Haiitu komnosuruu fof, o, eof, fop, nx
00J1aCTh OTpeICTICHUSI.
5. TlpencraButh B BHJIE CYMMBI YeTHON M HEUETHOW (DyHKIIMA:

f(x) = x* +ctgx -1
6. Ilpomomkuth nepuoandecku Ha R dynkiwmro f(X) = \& , 3aJ1aHHyI0 Ha [1;2).
7. Haiitu ocnoBHo# neprox pyuximu: f(X) = 2 cos (4x-7)
8. Haiiti oOparHyI0 QyHKIHIO, TOCTPOUTH ee rpaduk: f(X) = +/X+2.
NuausBuayanbHoe 3aganue Ne 3.

Brlunciienne npeneios.
1. BeruucnauTe npenesnsl YUCIOBBIX MOCIIEI0BATEIbHOCTEM:

a)lim 6n3—yn5+1 6)lim 3nZ12-5n2
n=% \4n643-n n—-vn*-n+1
B)limn_wo(\/(n +2)(n+1) - \/(n —1D(n+3))
r)lim n?—y/3n5-7 im 24+4+6+-+2n
n<—ncosn+1)vyn 1+3+5+--+(2n—-1
n—>oo( 2 )\/— bl n—-oo 5 ( )
. (n+4)!'-(n+2)! . 6n—7,3n+42 . n+4
e)lim —_ *K)lim — 3)lim —)"
Mimyc, (n+3)! ) ""°°(6n+4—) imy, ., (n+2)
2. BeraucnuTh npeneinbl QyHKIHH:
. x3-3x-2 . x3+3x+2 . 2%-1
alim,_,_, ——— o)lim,,_{ —— B)lim _
lim,.,_ x2—x-2 him,, 1 x342x2-x-2 lim In(1+2n)
r)lim 1-cosx )im 127579 e)lim etze
x=20 (g3x_1)2 A *=20 Zaresinx—x *=0 sin3x—tg2x
. ; 1 . In(4x-1)
*K)lim esmx — 1)cos =+ 4cos3)lim. 1 —————
) x—>0\/( Jeos hm, L 1
3 8x+43 sinmx
. tg(x+1 . e* -1 2XT2 . =72
mlimy 2 lim, o (C ) alimy, (1 + e) 1
e Vx°—4x“+6—e X
2 cemecmp
3amanmne 1

I'eomeTpruecknii 1 MEXaHUYECKUM CMBICI POU3BOIHOM.

1. HaiiauTe KoOpAMHATHI TOUEK MepeceueHust ¢ 0chio OX TeX KacaTelbHbIX

K rpaduky pyHkmu f(x) = 3;(X+_81

T
, KOTOpBIE 00pa3yoT yroi 7 c Ox.

3
8a

2. HamucaTh ypaBHEeHMs KacaTeJIbHOW U HOpMaIK K KpUBOH V= 42—2
a”+x

B TOUKe Xy = 2a.
=2x* -5 =x"-3x+5
3. Hamumure ypaBHEHUS KacaTelNbHBIX K KPUBBIM ) =4X —J3 m Y =X —9X+9,
MIPOBEJICHHBIX YEPE3 TOUKH NEPECEUEHUS ITUX KPUBBIX.

o 3 2 .
4. HakpuBont )= 2x" = 9x° +12x~5 waiin TOYKH, I'JIe KacaTelbHble NapajuienbHbl ocu OX.

o 3 2 o
5. COCTaBHTb ypaBHEHHE KACATENBHON K TuHnH Y =X +3X° =5 meprnenaukynspHoii
npsmMon 2x—6y +1=0.
3
8a

2a-x

. 2, .2 2
6. HaiiTi yIuIbI, 10/l KOTOPEIME Tepecekarotes kpusbie X +° =8ax n y° =



5
7. IlokazaTh, uto MuHMS V=X + 5x—12 Bo Bcex cBoMX Toukax HaknoHEeHa K ock OX oo
OCTPBIM YTJIOM.

. 2
8. B Toukax nepeceueHus npaMol x — y +1=0 u napabossr Y =X — 4x +5 npoenensr

HOpMaJH K mapabose. Halitu minomaas TpeyroibHuKa, 00pa3oBaHHOTO HOPMAJISIMHU U XOPAOH,
CTSATUBAIOIIECH TOUKU MEPECCUCHHUS.

a++va? —x? PR
== - _Ja*-x?%,
a—+va®—x?
3aKJIIOquHBIﬁ Me)KI[y OCBhHO OpZ[I/IHaT nu TOqKOﬁ KaCaHus, UMCCT HOCTOSIHHYIO JJIUHY.

10. Touka JABHXKCTCA HpHMOHHHeﬁHO TaK, 4YTO €€ paCcCTOSIHUE S OT HAYaJIbHOI'O ITYHKTa Y€pe3 t

1
C paBHOS(t) = Zt4 —4t® +16t2. B xakue MOMEHTHI TOUKa ObLiIa B HAYaJIbHOM MyHKTe? B kakue

o a
9. I[OKEB&TB, 9TO OTPE30K KACATCIIbHOU K TPAKTPUCE y = — In

MOMEHTHI €€ CKOPOCTh PaBHA HYIO?
11. Temo Maccoii B 3 KT IBHIKETCS IPSMOJIMHEHHO 110 3aKOHY S =1+t +t?, S— B caHTUMETpax, t
- B cekyHax. Onpenenurs KHHETUYECKYIO SHEPTUIO Tella
yepes 5 ¢ rmocse Havyaia JBUKECHUS.
3amanme 2.
Texnuka nuddepeHIHpoBaHuUs.
Haiitu npousBoHbIe:

1) f(x)= =X +3x" 5y f(x)=2x2 —In(L+ 26 - 24/Inx+1)
J(x? +3)°
2

3) f(x):\/sinx.ln(\/;+\/x—2) 4) f(x):\/;-cosx+z:]s42)( —arcsin 3

3X
tgx — ctgx 3 thx
5) f(X) =In—F+-—" 6 _
) ¥ \/§ )10y =In 1+thx
1) F(9=(6I1%)""8) £ () = (x* +x)-x* —4-arctg -
9) f(X):|nM.t ZX.L x? -arcsin x

—10) f(x) = ——F——
COS X Jarcsin x €os Xv/1—Xx°
3AJTAHHUE Ne 3
Hccnenosanue GyHKIUIH ¢ MPUMEHEHUEM ITPOU3BOIHOMM.
1. TlokaxwuTe, uTo QyHKIMS f ABJIIETCS MOCTOSHHOI:
T s
f(x) = cos?x + cos? (§ + x) — COS X * COS <§ + x)

2. Jlokasatk, uyTo yHKIHMs fBO3pacTaer mim yObIBaeT Ha BCEH YMCIOBOW MPSMOI

a)f(x) = (x —1)%6) f(x) = —x — arctgx

3. Haiiaure mpoMexyTKu MOHOTOHHOCTH (yHKIUH f:

s In’x

a)f(x) =3x—x 0)f(x) =
Vx
4. Haiiti s5xcTpeMymbl GyHKIUH f:
x* 8 10
@) fG) == +—50) f(0) = (x+ D™

5. Haiinute Hanbonpiice 1 HaMMEHbIIEe 3HaueHe QyHKIMKUTHA yKa3aHHOM MTPOMEIKYTKE:

a) f(x) = x3 — x[0;5]6) f(x) = 2 cos x — sin?xR
6. HaiiauTe MpoOMeKyTKH BBITYKIOCTH M TOUKH Nieperrba rpaduka GpyHkuuu f:

2x 1
a) f(x) = 1 +x26)f(x) = arcsin;

7. JloKaxxuTe HepaBeHCTBO:




Vx—=—Na>%Vx—a n>1,x>a>0
3ananue Ne 4,
[Toctpoenue rpadukoB GyHKINI C TOTHBIM UCCIICIOBAHUEM.

1) f(X) = (x=1)*(x+2) 2) f(X)=x*-2x?
OB 4) 1(x) = ﬁ
5) f(x)= %} 6) f(X)=e™ +e*
7)f(x)::ﬁ$; 8) f (x) = In(cos X —sin x)

3aganue Ne 5
O6nactp onpezaenenus, rpaduk GyHKIIUN, HEMPEPHIBHOCTH (YHKIIHH
JIBYX TIEPEMEHHBIX.
1. H300pa3uth 00aacTh onpeaencHus: GyHKIHHA

_y?
0) ZZ%
Inl—x°—y°)

a) L= ,
) X2+y2

ax-+hy
2. Haiitu nosropHsie npegenst: a) a=b =0, f(X,y) = yc=0,d =0,
CX + dy
X2 +y?
6) a=b=oo, f(X,y)=—F—7.
X' +y

t
3. Haiitu nBoiinoit npegen: a) a=3,b=0, f(X, Y):% ,
X+ 2y
=D = f X, - 5 .
6) a=b=oo, f(xy) X% — 2%y +

X2 y2
4. HenpepsiBHa 11 pyHKImA: f(X,y) = m’ x#0,y =0,
0,x=0,y=0.
10x

(x=-D*+(y-1°

5. HaliTi TOYKM WK TUHUM pa3pbiBa GyHKINH: f(x,y)=

6. Haiitu uaum ypoBHs QyHKImMM : Z = Xy .

3aganue Ne 6
BI)I‘II/ICJ'ICHI/IG JaCTHBIX HpOI/ISBOI[HI)IX HepBOFO nop;[z[Ka

z

1) z = x3 + 5xy? — y32) u=§+%—x
3)z = ax? — by24) z = Ved
5) z = (2x)3V6) z = In(x + y?)
7) z = arcsin §8) u = sin?(3x + 2y — z)
3aganue Ne 7

DJIeMEHTHI BEKTOPHOT'O aHAJIN3a
1.Haiitu npou3BoaHyr0 GYHKIHK UB HAIPaBJIEHHH BEKTOPA EB JAaHHOM TOUKe A:
a)u=y/x2 + y2; A(3;4); € — OucceKTpHca epBoro KOOPIMHATHOTO YIJIa,
0)u= xy+yz+1; A(0;-2;1); é={12; —3; —4}
2.Haiitu rpaaueHT QyHKIMH U:
a) U=x? —2xy+5y—1



o)u=x2y?z; M(1;2;3)
3.Haiitu Toukw, B KOTOphIX PpyHKIMs Z = x> + y3 + 3xy cTanuoHapHa.
4.HaiiTi yroa Mexay rpagdeHTaMu GyHKIUU B Toukax My u M;. z = arcsinﬁ; M,y(1;1);

M,(3;4)

3)

5)

7)

9)

3aganue Ne 8
HpI/IHO)KeHI/ISI YaCTHBIX HpOI/I3BOI[HBIX HepBOFO Hops{):u(a

1. Haiitu nuddepeHiman nepBoro mopsaKa

a) z = arccos —6) u = 2x?
xy

. Haiitu mpuGnmxennoe 3HaueHue

1,08%%

. d
. Haiitu 4

dx
a)x?+y*+2x—6y+2=00)sinxy =1—02xy

. Haiitu dz

a)x? + y? +z2 — z = 06)ax + by + cz = cos(ax + bx + cz)

. Haiit mpou3BogHYIO CIOKHON QYHKINU:

a) z = x*e¥; x =sint; y = cost
X
0)z=u" u=In(x—y);v=-ev

6)z = xsinv - cosw; v = In(x? — 1);w = —/1 — x2

. Hammcatp YpaBHCHHUC KacaTelIbHOU U HOpMaJIU K KpHBOﬁ B JJAaHHOM TOYKE:

x3y + y3x = 3x%y2A(1;0)

. HanmcaTp ypaBHEHME KacaTelbHOM INIOCKOCTH X HOPMAJIM K IIOBEPXHOCTH B JAHHOM TOUYKE

a)z =2x? +y?% A(1; —1;3)

)4+ x?>+y2+z2=x+y+2z A(2;3;6)

. Jana nosepxHocts  x2 + y? + z2 = 676. HaiiTu Touku, B KOTOPBIX KacaTejbHas

IUIOCKOCTh MapaienbHa miockoctd 3x — 12y + 4z = 0.

3 cemecmp
3ananue Ne 1

3:932 _oy 2)  [V3+xdx
| dx
Jx

dx 4) [sin(2—3xHx

J3dx 2x0dx

j Vs 0 | 2%
2
9x“ -3 V5-4x2
2
2X+5
dx 10) [sin

I(2x+1ﬁ;/ In 2(2x+1)

4 2X COS 2xdx




\/gi f \/ arctg 63x dx

1) [~—5— 5 dx 12) 5
COS~ X 1+9x
Xdx X—1
13) | DN 14) jzdx
eBx +4 IX=+4
3amanue Ne 2.
BI—:I‘II/ICHCHI/IC HeonpeneneHHoro I/IHTerpaJ'Ia.
1- 2X d 2- 3x sm2x
1 J' 4 Z)I 3 J1+3c052x X ) Ix2—5x+4
I X+1 gy B)I j 2x-3 J 3x% +20x+9
2x” +3x—4 4 +8x% — X A[3x 3x+1 (x* +4x+3)(x+5)
3x+13 x° 5y
"~ dx dx
J.(x—l)(x2+2x+5) " 10 jx3’—x2 - x* +3x2 -4

Saganue Ne 3.
Brruucienue HeonpeaeaeHHOro HHTETpaa.

1) jsinz(l—x)dx 2) J'thde 3)Isin3x~cosxdx
dx dx 4 . 2
5 6) | cos” 3x-sin” 3xdx
) I5+25inx+3cosx ) J.85in2x—165;inx-cosx )I

3aganmne Ne 4.
Brruucnenue HeonpeaeeHHOro HHTETpaa.

1-x dx dx
1) (227 dx n [ Y9 1 A
)j X )J.(X+:|.)x:|.+X2 )J.2+\/m
1--/x+1 In(cos x)
4 SO dx 5) [N 6) [ /1-xarccos /x d
)I(lJrg\XJrl)\/m X )j 05 x dx )J'« X arccos +/x dx

7) fx%ostdx 8) .[(x+1) e dx 9) IIn(x—S) dx 10) jarcthx dx

3ananne Ne 5.
Brruncnenue onpeaeneHHoro HHTerpaa.
l. BrruncnuTe onpeneneHHbli HHTETpal:

e h 2 2x* —5x? +3
1) [x/1+x*dx 2) [xIn(x~1) dx 3) T
0 2 2 -
1 i COS X 3 29 %(X_Z)Z
4) | x*1-x%dx 5 X A S v
)'(!‘ X )_J;\Smx '! X +3x-2 )£3+%(X_2)2
2
. Beraucnuts Heco6CTBeHHLH?1 I/IHTeraJ'II
T xdx
1 X 2
) -(|).16x4 +1 ) !i

3a21a}me Ne 6.
[IpunosxeHust onpeAeeHHOro HHTerpaa.

1. Beruucnuth miomiaas GUrypsl, orpaHUueHHON JIuHUeH: = 3\/COS 2¢.



. 3 .3
2. BblunciIuTh IMHY AyTH AaHHOM mmHmn: X =2C0S°t, Yy =28In°t,
3. Berauciuth 00beM Tela, MOIyYeHHOTO BpameHueM Gurypsl @ BOKpYT YKa3aHHOW OCH
D2 .
koopuunar: @1y  =4-x,x=0; Oy.
4. BBIYMCIIUTH MIIOIAAb TOBEPXHOCTH, 0OPa30BaHHON BPAIlEHUEM JYTH KPUBOH LBOKpyr

2

5. HaiiTu KoopAMHATHI LIEHTpa Macc OJJHOPOJIHOM INIOCKOM KpUBOM L mosyokpyXHOCTH

2 1 1
ykazaHHow ocu: L@y = ); [— —<x< 2); Ox

2,2 _pe o
X" +Y° =R, pacnonoxennoii Hax ockio Ox.

4 cemecmp
3ananme Ne 1. /[BoiiHOM uHTErpa .
3apanue Ne 1. I3MeHUTH TOPSIAOK UHTETPUPOBAHUS B IBOMHOM MHTErpAJie.

1 0
2 4 3 2y
Dfdx[feuydy . 2)[dy|f(xydx 3) fdx jf(x, y)dy
R 10 3 _fax?
3apanme Ne 2. MI3MeHUTH OPSAAOK UHTETPUPOBAHUS B JBOMHOM MHTETpaJie.
Jy J2-y

1 y 2 1 X 2 2—x
1)£dyff(x,y)dx+!dy [ 00y, 2)!dx£f(x,y)dy+Jl‘dx£f(x,y)dy ,

0 0
3aganue Ne 3. BoruncnuTh 1BOWHOM HHTErpat ﬂ f(x,y)dxdy ot dymkiuu f(X,y) mo obmactu D.

D
1) fooy)—x, D:xeldlyefoz] . 2 f(xy)=e*, D:xe[ol}ye[0],
3ananue Ne 4. BeruuciuTh 1BOMHOI HHTETpa ﬂ f (X, y)dxdy ot ¢pynkiuu f(X,y) nmo odmactu D.
D

1) f(xy)=xy, D:y=4-x y2 =2X , 2) f(x,y)=x+y, D:x=0,y=0x+y=0,,
3aganue Ne 5. BeruuciuTh BOMHOI HHTETpa ﬂ f (X, y)dxdy ot ¢pynkumu f(X,y) mo odmactu D,
D

HCIIOJIB3Y: MOJIIPHBIC KOOPAWHATHI.
1) f(xy)=x+y, DixX’+y’=x+y,2) f(xy)=x’y’, D:x*+y’=R?

3aganue Ne 2.
TpoiiHoi unTerpan. KpuBoiMHEHbIA HHTErPAIL.

3aganue Nel. Beraucnute TpoiHOM HHTETpaT ﬂ I f(x,y,z)dxdydz ot ynkiun f(X,y,z) mo
\%

obnactu V:

1) f(xy,2)=

, Vix=0,y=0,z=0,x+y+z=1
1-x-y

3aganue Ne2. BerunciuTh TpOHON UHTETpal I _[ I f(x,y,z)dxdydz ot dpynkiuu f(X,y,z) mo
\%

obnactu Vc NOMOIIBIO IUIUHAPUIECKUX KOOPUHAT.
1) f(xy,2)=x*+y*+2°, V:3(x*+y*)+2°=3a°,

3ananue Ne 3. BoIuuCIUTh KpUBOJIMHEHHBIN HHTETpa MO JUIMHE 1yTH .[ f(x,y)dl. or pyHkIUM
L

f(xy):
1) f(xy)= 83/x —f, o npsamoitAB ot A(-1,0) oo B(0,1),



3ananne Ne 4. BoiuucinTh KpUBOJIMHEHHBIN HHTETpaad IO KOOPAMHATAM j f(x, y)dx+g(x,y)dy
L

1) FY)=xy-L9(Xy)=X*Y,Li2x+y=2, ord(1,0) no B(0,2),
3aganue Ne 3.
['eomeTpuyeckue u PU3NIECKUE MPUITOKECHISI KPATHBIX UHTETPATIOB.
3apanue Ne 1. HaiiTu muromanp miockoi Gpurypsl, OrpaHiue€HHON KPUBBIMU |

2 3 2 3 -2
Dy =x, Yy =86-x°, 2y=2', y=2", y=4,
3apanue Ne2. Haiitu rutomnaap miockoi GUrypel, OrpaHMuYE€HHON KPUBBIMU, UCIIOJIb3YS TOJISIPHBIC
KOOPAMHATBHI.

) XC+y =2xy, x20, y>0,2) (x+y)’=xy, x=0, y>0,

3apanue Ne 3. C moMOIIBIO TPOHHOTO MHTETPaja BEIYUCIUTE 00bEM Tella, OTPAaHUYCHHOTO
YKa3aHHBIMHU MOBEPXHOCTSIMU. ClienaTh YepTEexK.

1) y=Ly=x*12=0,x+y+2=0,

3ananue Ne 4. C moMouibio TPOWHOTO MHTETPaia BEIYUCIUTh 00BEM Tela, OrPAaHHYEHHOTO
yKa3aHHBIMH [TOBEPXHOCTSIMHU, UCTIOJIb3YS LMIMHAPUYECKHE KOOpAnHaThl. Clienarh 4epTex.

1) 22=X"+y°,y+2=4,2=02) z7=6-x-y? z2=./x2+y? ,

3ananme Ne 5. HaiiTu KoopIMHAThI LIEHTPA TSXKECTU OHOPOAHOM IIIACTUHKY MJIOTHOCTH p =1,
OTPaHUYEHHON KPUBBIMHU:

1) ay=x’, x+y=2a, (a>0)2) -/x+.y=-/a, x=0, y=0,

3aganue Ne 6. Beruncnuth Maccy HEOJHOPOIHOM MIAacTUHBI D, orpaHnYeHHON JIMHUSAMU, €CITU
IOBEPXHOCTHAs IJIOTHOCTh B KAXJOU €e Touke p = p(X,Y) .

1) D:y*=x, x=3, p=x,

3aganue Ne 7. BoluncianuTh KOOPAMHATHI LIEHTPA TSKECTH OAHOPOJHOTO TEJa, 3aHUMAIOLIETO
o0mnacth V, OrpaHMYEHHYIO YKa3aHHBIMU HOBEPXHOCTSAMH .

1) Vix=6(y* +2%),y*+2°=3,x=02) V:y=3/x*+2%,x* +22 =36,y =0.
3apanue Ne 8. BeruncnuTh Maccy HEOJTHOPOTHOTO Tejla, OTPAHUYEHHOTO 33/JaHHBIMU
MOBEPXHOCTSIMH, €CIIH 00BEMHAs INIOTHOCTb B KXJIOM €ro Touke p = p(X, Y, 2)

1) 2=X+y, X +y*+1°=6,120, p=1.

3aganmne Ne 9. BbUuciInTe MOMEHT HHEPLMH OTHOCHTENNBHO YKAa3aHHOU OCH KOOPJAUHAT
OJIHOPOJHOIO TeJla, 3aHUMAIOILEro 00JacTh V, OrpaHMYEHHYIO JTaHHBIMH ITOBEPXHOCTSIMH.

DV iy =x*+2%,y=4, Oy2)V:x=y*+1°,x=2, Ox,
3AJJAHUE Ne 4.

YucaoBble 3HAKOIOI0KUTEIBHEIC U 3HAKOIICPEMCHHEIC PAIBI.

1. Tlo 3amaHHBIM MEPBHIM WICHAM 3alUCcaTh OJIHY U3 BO3MOXKHBIX (POPMYII SISl N-OT0 WiICHA.
1000 N 1000-1001 1000-1001-1002 N

+
1 1.3 1-3-5
2. 3anummre KXl U3 pAIO0B, UCIIOJIB3YS 3HAK CYMMBI.
1 1 1
_|_

—+—+—
1.2 2.3 34
3. Tlo 3amanHoi hopmysre o0Iero wieHa psja 3amiucaTh S IEPBBIX WICHOB psijia
n3
a, =
(n+1)!
4. Tlo u3BeCTHOI YaCTUYHOI cyMMe OIpeieuTe 00U ieH psia U HalWUTe ero CyMMY:




n

n+1

n

5. HaiiguTe BrIpaskeHue AJ1 YACTUYHON CyMMBI paja. SIBisercs nu pan cxonsmuMmcsa? B atom

Clly4ae HalJHUTe ero CyMMy.

" 43N & 1
0 > 5" Z(3n—2)(3n+1)

n=1 n=1
6. I/ICCJ'IG,Z[OBaTB paa Ha CXOOAUMOCTD:

0 7n [e's)
2 Zﬁ )Z(n+1)ln(n+1) » 2 (- +1)

n=1

7. BBISCHUTB, KaKue Pl CXOATCS a0COIIOTHO, KaKKe YCIIOBHO, KAKUE PACXO/ISITCS.

o0

1 S N+ 2
0 T s 9X

n=1

3AJAHHUE Ne 5

= a(6n+1\"
ERES

chHKIII/IOHaJH)HI)Ie " CTCIICHHBIC PAbI.

Bapuant Ne 1.

1. Haiitu ob61acTu cXOOUMOCTH (YHKITMOHATBHOTO Psijia:

) © x? © 1 (1+x)
n=1(14x2)n-141=1y 131«
2. 0Ka3aTh, UCIOJb3Ysl YUCIOBOU Psif, UTO
Y p N
lim—=20
n—wo n!

3. Haiitn paguyc 1 nHTEpBaN CXOAUMOCTH CTEIIEHHOIO psaa:
a) - xZ(n—l) ZOO (_1)n+1x2n—1

n=1 n=1(n—1)(2n-1)!
4. Haiitu 0651acTh CXOAMMOCTH CTEMIEHHOTO psija:
a) 0 x2(n—1) 6)20@ (-DnHix2nt

n=1 n=1(2n-1)(2n-1)!
5. MHcnonme3ys mpusHak Beliepmrpacca, IOKaXUT€ PpPaBHOMEPHYK CXOJUMOCTb psfa
IpOMeXyTKe(—0o0; +00):

ZO" COS nx
n=1 n3
S. Haiitn cyMMy pana
(x=2)""t

o0
a‘) n=1 2°n 6)2
6. Hcnonb3ys nowieHHoe auddepeHnnpoBanie Wik HHTETPUPOBAHUE CTETIEHHOTO PsiJia,
HaWTH CyMMY psijia:

+x5+x9+ .\ x4n=3 .\
x — — s s
5 9 4n -3

KonTposbnas padora

1 cemecmp

KonrtponbHas pabora Nel.

1.Haiitu o6nacte onpenenenust GyHKIUH:

B



1
f(x)—l(1 +\/x+

2.IToctpouTts rpaduk GyHKINMH, HAUTH 00JIaCTh OHpe,Z[eJ'IeHI/IH o0JacTh 3HaUYEHUH, IPOMEKYTKHI

yObIBaHUS, BO3PACTAHUS:
—x,x <0,

1

Inx,x = 1.
3.IloctpouTts rpaduk GyHKINHU:
fx) =2|x| -1
4 Mano:f(x) =vx—1, p(x) =e*
Haiitu: f o f,p o @, f o @, o f, ux odnactu onpenenecHus.
5.Haiiti 06patHyt0 QyHKITHIO, TOCTPOUTH €€ Trpaduk:
f(x)=7x+5

KontponbHas pabota No 2

1. BeruucnuTe npeaens:
2

1—cos 3X 245Y
a) Im————, ) IimM, B) lim X2+5 ,
-0 xlgx x>-1x% 4 x2 —x—-1 oo X -1
_arctgx
ry lim gl ) lim (n +1)(n+2)(n+3)5n+4)
-0 (1+x)° -1 N n* +4n® -7

2. BprauciuTh npenen, npeaBapuTeNbHO YIPOCTHB BHIPAKCHHUE!

i x=1 x4l 2}
Ht"x+\/_+1\/_1\/_*1

3. MHccnenyiite pyHKIMIO Ha HENPEPHIBHOCTD, YCTAHOBUTE XapaKTep TOUEK
paspbiBa U OCTPONTE IrpauK:

1-x%,x<0,
f(x)={(x-1D*0<x<2,
4—X,X>2.

2 cemecmp
KonTponbnast padota Ne 1

1.JTokasats, uto ¢yukuus f nudpdepenimpyema B Touke X, = 2 ,Haiiti npousBoaHyo f’(2)
u mudpepennman df (2) :f(x) = 3x* - 2x + 1.

2. Haiitu ipou3Bouyto no onpexenerunio: 1 (X) = e

3. Haiiti npomssozuyio: 1 (X)=1n ?sin arctg ’ (3X3 +7).
4. Temo nBWXeTCs 10 3aKoHY s(t) . Haiitu ckopocTs 1 yckopenue npu t = 3.
s(t) = 2t + 3t -1.
5. 3anmcarh ypaBHEHHE HOPMAJIM M KacaTelbHOH K rpaduky QyHKIHH
BTouke Xy =1, Vo =-2: f(x)=3x*-5x.
KonTponbnas padora Ne 2

1. Hanucath monHblit quddepeniman BToporo mopsinka: z =y e* +y
2. HaiiTi pOM3BOIHYIO CJIOKHOM QYHKIMH Z, :



cosu _ x2+y? _ yi4x
- 1 - ) - 2
arctg v xy y

3.Hanucatp ypaBHeHHE KacaTeIbHON IIOCKOCTH U HOPMaJIH K IIOBEPXHOCTH BTOPOTO MOPsIKa B
JNAHHOU TOYKE :

z=xeY cos(xy) , (1;0;1)
4 Haiiti skctpeMyM QYHKIMH JBYX IIEpEMEHHBIX: Z = x> — 2y3 — 3x + 6y

3 cemecmp
Konrtponsnas padora Ne 1
BBILII/ICJ'II/ITB HEolpeieNIeHHbIE UHTETPAJIb:

cig In x X+2 dx
—~"dx 2) [BM%gx 3 4y [ 9X
)jcosx )Ixz X )j 4x+3 )I4x3—x

K

5) jcostcos xdx  6) jmd

KonTponbnas padora Ne 2
1. BbraucauTsb miomaab GUrypsl, orpaHU4eHHON TuHUAME: Y* = X* , X =4.
2. BeruucnauTh JIMHY AYTH JaHHOW JIMHUU: p=>5(1+cos o).
3. Beruucautb 00beM Tena, HOoIy4YeHHOTo BpalieHneM (PUrypbl BOKPYT YKa3aHHOW OCH
koopauHaT: X =a (t—sint), y=a(l—cost), (0<t<2m); Ox.
4. BeIYMCIUTH TUIOMIAb TOBEPXHOCTH, 00pa30BaHHOM BpaIlleHHEeM JyT'H KPUBOM BOKPYT
yKa3aHHON OCH KOOPJMHAT : X = COSt, y =2+ sint, Ox.
5. HaiiTu KoopuHaThl 1IEHTPa MacC OJIHOPOAHOM IIJIOCKOM KpUBOM: X* + Y2 = @2, mepBas
YETBEPTh.
6.HaiiTu KoopAMHATHI LIEHTPA MACC TIOCKON OAHOPOHON (DUTYPBI, OTPAHHYEHHON TUHUSIMHU:
ay’=x*>,x=a (a>0).

4 cemecmp
KonTtponbHast padora Ne 1.
1. IlepeMeHNUTH MOPSAAOK UHTETPUPOBAHUS

1 vy 2 2-y

[ar| reax+ [ay [ reoyas

0
2. BeruucnuTh 1BOMHOM nHTEerpan no obnactu D, orpaHnueHHON TUHUAMU:

ffxydxdy, D:y=x—4,y%=2x

3. Beruucnuts, nepenis K moJasipHbIM KOOPAHMHATAM:

ﬂ xdxdy, D:x?>+y?=4
(D)
4. Beraucinuth 00beM Tela, OrPaHUYEHHOTO TIOBEPXHOCTSIMU:
z=x*+y% x+y=1
x=0 y=0 z=0
5. BBIYHCTUTD TUIOMIAh (PUTYPBHI, OTPAHUYCHHYIO JTIHHHUSIMH:
Yy = COSX, Yy = coS2x
6. Berauciauts :



J.J- (x% + y% + z%)3dxdydz
W)
eciu V orpaHudeHo noBepxHocTamMu x% +y2 =1,y =0,y =1
7. BblunciauTh KpUBOJIMHEWHBIN UHTErpal:

f (xy +y)dy — (x — y*)dx
L
L :y=x2ot A(0;0) mo B(2;4).

KonTponbhas paborta Ne 2

1. Paznoxuts Qynkuuro B psx Teinopa B Touke a: f(x) = cos(x — %), a= %
X
2. Paznoxuth hyHKIMIO B psin MakiiopeHa : f(x)=In(e” -x).
2
X
3. Haiitu Tpu nepBbIX 4iieHa psja: _[COS TdX'

0,25
4. BpraucauTh NpUOIMIKEHHO ¢ TOYHOCTHIO 710 0,001: a) ‘{/E , 0) I In(L+/x)dx .
0

Kpurepuu oneHku:
- OIICHKA «OTJIMYHOY BBICTABJISETCS CTY/ICHTY, €CJIM paboTa BBIOJIHEHA TTOJHOCTHIO U
0e30111004HO;
- OIICHKA «XOpPOIII0Y» BBICTABIISCTCS CTYJCHTY, €CIIK B paO0OTE MOTYT OBITh OT/ACIBHBIC
BBIUMCIIUTENbHBIE U HETPYObIE OIINOKY;
- OIICHKA «Y/IOBJICTBOPUTEIIBHO» BBICTABIISICTCS CTYICHTY, €CJIA PEIICHO MPaBUIIBHO OoJice
ITOJIOBUHEBI 3a/IaHUI;
- OIICHKA «HEYIOBJICTBOPUTEILHOY» BBICTABIISETCS, €CIIU PEIICHO PABMILHO MEHEE TIOJIOBHHBI
3aJaHHH.

Ilepeyenn BonpocoB k KOLUIOKBHYMY Ne 1«Teopus pynkumii»

. [lonsATHE MHOXECTBA.
. Onepauny HaJ MHOXKECTBAMH.
. MHOXeCTBO JeHCTBUTEIbHBIX YHCEIT.
. CBolicTBa NEMCTBUTENLHBIX YHCEN.
. AGcontoTHas BeIMYMHA YUCIIA.
. I'paHu 4nCI0BBIX MHOXKECTB.
. [lonstue pynkuuu.
. Knaccugukanus snemeHTapHbIX QyHKIHUI.
. Anrebpa ¢pynkuuii. AnreOpa rpagukos.
10. Komno3unus ¢pynkuuit. [lonstue o6paTHON QyHKIUH.
11. Cyxxenue QpyHKIIMN HA MHOKECTBE.
12. YUeTHble, HEYETHBIE (PYHKITHH.
13. OrpanuueHHbIe, HEOTPAaHUYECHHbIE (PYHKITHH.
14. MoHOTOHHBIE (PYHKITUH.
15. AnreOpa, KOMITO3ULIMSI MOHOTOHHBIX (DYHKIIUH.
16. Tlepuonnyeckue GyHKITHH.

Ilepeyenb BonpocoB Kk KOJLTOKBUYMY Ne 2 «IIpexen pyHkuum»
1. ITonsiTHe GecKkOHEYHO-MaNbIX (PYHKIMNA HAa OECKOHEYHOCTH.
2. llpenen pyHkunu Ha GECKOHEYHOCTH.
3. Anrebpa KOHEUHBIX MTPEJIETIOB.

O 00 1N DN KW —



4. IlonsTue npenena NocaeaoBaTeIbHOCTUA U €r0 CBOMCTBA.
5. TeopeMbl O CXOAMMOCTH MOHOTOHHBIX (DYHKITHH.
6. Teopema bonbuiano-Beiiepitpacce.
7. Kputepuit Komu.
8. beckoneuno-60mpmue GyHKINN Ha OECKOHEYHOCTH.
9. IlonsaTue mocnea0BaTeIbHOCTH U €€ BUIBL.
10. ITpuHIUIT BIOKEHHBIX CTATHBAIOLIUXCS OTPE3KOB.
11. Yucno e.
12. Bropoii 3amMevaTenbHbli peaes Ha OECKOHEYHOCTH.
13. I[ToHsiTHE TIpEIETbHON TOYKH.
14. lpenen ¢pynkuuu B Touke. Kpurepwii cymiecTBoBaHHs Mpeea.
15. CpoiicTBa GyHKIIMH, UMEIOIIIEH MPEENT B TOUKE.
16. IlepBbIil 3ameuaTenbHbIN IPEAEN U €r0 CIEACTBUS.
17. Bropoii 3aMeuaTenbHbIi Mpeiesl B HyJ€BOM TOUKE U €ro CJIE/ICTBUS.
18. CpaBHEeHHE OECKOHEUHO-MAJIBIX.
19. Teopema o mpenesne CIOXKHOW (YHKITUH.
20. OIHOCTOPOHHUE IPEEIbI.
21. IlonsaTue HeNpepbIBHON PYHKIIHUH.
22. CoticTBa (pyHKIIHI, HETPEPHIBHBIX HA OTPE3KE.
23. Touku pa3pbiBa U UX Ki1accuukarus.
Bonpocs! k ko110kBUYMY Ne 3«TexHUKA BbIYMCIIEHUS] HeoNpe1eIeHHOT0 HHTErpaJiay

1. Mero UHTETPUPOBAHUS 110 YACTSM.
1
Ax> +Bx+C
Mx+ N
Ax> + Bx+C
1

A2 +Bx+C

Mx+ N

A2 +Bx+C

6. HWuTerpupoBaHue parMoHAIBHBIX IpOOEH:
a) UHTETPUPOBAHUE FIIEMEHTAPHBIX IpoOeH,
0) pasnokeHue MPaBWIHLHOM TPOOH Ha AJIIEMEHTApHEIE,
B) METO/Ibl HAXOXKJCHUS KO3(PPUIINEHTOB pPa3oKeHNs PABUIBHON
IpoOU Ha AJIEeMEHTapHBbIE.
7. WuterpupoBaHue NpoU3BeIeHUS Sinax u COSbX .
8. UurerpupoBaHue cTereHei SINX 1 COSX.
9. HMuTerpupoBaHUe NPOU3BEICHUS CTEIICHEH SINX U COSX.
10. MHaTerpupoBanue crerneHeil tgx u Ctgx.
11. YHuBepcanpHas OJCTaHOBKA.
12. VIHTerpupoBaHue TPUTOHOMETPUIECKUX BBIPAKCHUN TIOJCTAaHOBKON )= tgX

2. HHrterpupoBaHHe BbIpaKEHUN BUAA

3. HHnrterpupoBaHue BbIpaKEHUN BUAA

4. VHTerpupoBaHHE BHIpAKEHUN BUAA

5. HHTerpupoBaHue BhIpaKCHUH BUa

ax+ B\

13. MHTterpupoBaHue UppalMOHAIBHBIX BhIpaKeHUH R| X 5
X+

14. bunomuHaneHbIN AU depeHua.
15. TloxcranoBka Diinepa.

16. Brpluncnenue uHTErpaia j R(X,+/ax® 4+ bx +¢)dx mp MOMOIIH APYIUX MOACTAHOBOK.

Kpurepun oueHnBanus



O1eHKa «OTJIUYHOY» BBICTABIISIETCS CTYACHTY, ITyOOKO U IPOYHO YCBOMIT MMPOTPAMMHBIIN
MaTepuall, NCUEPNBIBAOLIE, I0CIEA0BATEIBHO, TPAMOTHO M JIOTUYECKH CTPOMHO €ro U3Jaraer,
MPABHJILHO OOOCHOBBIBAET U UCTIOIB3YET PAIIMOHATBHBIC CTIOCOOBI PEIICHUS 3a/1a4H.

OueHka «X0poILI0» BBICTABIIAETCS CTYAEHTY, TBEPJO 3HAET IPOrPAMMHBIN MaTepual,
TPaMOTHO U IO CYILIECTBY U3JIaraeT €ro, He JIOMYCKAaeT CYLUIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC, ITPABUJIbHO MPUMEHSIET TEOPETUUECKUE MTOJIOKEHUS ITPU PELIEHNUH TPAKTUYECKUX BOIIPOCOB
Y 3a/1a4.

OueHka «yA0BJIE€TBOPUTEIbHO» BbICTABIISETCS CTYIEHTY, KOTOPBIM 3HAET TOJBKO
OCHOBHOM MPOrpaMMHBIA MaTepHall, HO HE YCBOWII €ro JAE€Talel, JOIMYCKAaeT B OTBETE HETOYHOCTH,
3aTPYAHSIETCS B BBIIOJHEHUH NIPAKTUUECKUX 3a/1a4.

OueHka «Hey10BJIETBOPUTEIbHO)» BBHICTABIISACTCS CTYACHTY, KOTOPBIA HE 3HACT
3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuaia, JOMyCKaeT B OTBETE CYIIECTBEHHbIE OIINOKH, C
3aTpyTHEHUSMU BBIIOTHSIET TPAKTUICCKHIE PAOOTHI.

Tembl pedepaToB, 10KJIA10B

Pedepar momkeH ObITH MPeACTABICH TEKCTOBBIMU M TAOJMYHO - TpadUIeCKUMHU
matepuanamu. K 3ammure pedepara cTyIeHT AOKEH MPUTOTOBUTH KpaTKoe cooluieHue (He Oonee
10 MUHYT), B KOTOPOM JIOJKEH U3JI0KUTH OCHOBHBIC PE3YJIHTATHI.

Tewmbl pepepaToB M0 MATEMATUYECKOMY aHAIU3Y.
1. Crenennast GyHKIUS C HATYPAIbHBIM ITOKA3aTENIEM.
2. CrenenHas GyHKIHS ¢ JPOOHBIM MOKA3aTEIIEM.
3. CreneHHasi QyHKIHS C PAllMOHAIBHBIM ITOKA3aTeIIeM.
4.IlokazaTtenbHas QyHKIHUS.
5. Tpuronomerpuieckue GyHKINH.
6.00paTHble TPUTOHOMETPHUECKUE (DYHKITUH.
7. IlpuMeHeHNEe KPUBOJIMHEHHBIX MHTETPAJIOB K PEIICHUIO TEOMETPUICCKUX U (PU3HUECKUX 3a/1a4.
8. [IpuMeHeHre KpaTHBIX UHTErPaoB K PEIICHUIO FTEOMETPHUECKUX U (PU3NUECKHUX 3a]1a4.
9. CtenieHHBIC ALl U UX IPUMEHEHHUE K PEIICHUIO PA3IMYHbBIX 3a7a4.
10. UucnoBsie psiibl U UX MPUMEHEHUE B KOMOMHATOPHUKE.

Kputepuu oneHku:

— OIICHKA «OTJIUIHO)» BBICTABJISACTCS 3a IMOJIHOE PACKPBITHE TEMBI JOKJIA/IA, PH YCIOBHH
MPABIJILHOTO OTBETA Ha BOIIPOCHI npenojaBatesieid. CTyIeHT MPaBUILHO OTMPEeIIIeT OHSITHS,
CBOOOJHO OPUEHTUPYETCS B TEOPETUUECKOM MaTepHale.

— OIICHKA «XOPOII0Y BBICTABIISETCS, €CIIU €CTh HE3HAYUTEIIbHBIC ONIMOKH TIPH OTBETE HA
BONPOCHI ipenoAaBarens. CTyIeHT HE O4YeHb CBOOOTHO OPUEHTUPYETCS B TEOPETUUECKOM
MaTepuae.

— OIICHKA «YJIOBJICTBOPUTEIILHOY» BBICTABIISICTCS, €CIIM TEMa PaCKPhITa HE MMOJTHOCTHIO, €CTh
HE3HAYUTeNbHbIC OMMUOKK TIPU OTBETE HA BOMPOCH MpernoaaBarens. CTyJIeHT HETOUHO OMpeensieT
TTOHSITHS.

— OIICHKA «HEYIOBIETBOPUTEIHLHOY» BHICTABIISIETCS B Cllydae, eclii cofiep:kanue pedepara
(Toxaza) He COOTBETCTBYET TEME, €CTh 3HAUUTENbHbIE OIMOKH TPHU OTBETE Ha BOMPOCHI
npenoaaBarenieii. CTyIeHT HEMPaBUIIBHO OINPEICAET OCHOBHBIC TIOHSTHS.

IIepeyeHb BONIPOCOB K 3K3aMeHaAM
1 cemecTp
1. [ToHsiTHE MHOXECTBA.
2. MHOX€ECTBO JIEUCTBUTEIBHBIX YUCET.
3.AOGcomoTHAs BETHYMHA YHCE.
1. T'paHW YHCITOBBIX MHOXECTB.
2. Tlonstue pyHKuIUU.
3. DnemeHTapHbIe (YHKIIMA U UX KJIACCH(HUKAIIHS.



Anrebpa QyHKUIUI.

Kommozumus ¢pyakumii. O6patHas pyakuus. CyxkeHne QyHKIIMA Ha MHOXECTBE.
YerHble, HEYETHBIC (DYHKIIHH.

Anre0Opa 4eTHBIX M HEUCTHBIX (PYHKITUH.

OrpaHuyeHHble, HEOrpaHHUCHHBIE (DYHKITUH.

MOHOTOHHBIE (PYHKIMH.

0. Anre6pa MOHOTOHHBIX (PyHKIMN. KOMITO3UIIMS MOHOTOHHBIX ()YHKIIMH.
1. [Tepuonueckue GyHKIUH.

12. TTonsiTne 6€CKOHEYHO-MAIBIX (HYHKITUH.

13. Ilpenen ¢dyHKMu Ha OECKOHEYHOCTH.

14. CpoiicTBa npezena Ha 6ECKOHEYHOCTH.

15. Anre6pa KOHEUHBIX MPEEIIOB.

16. BeckoneuHo-0ombIHEe QYHKINU.

17. IloHsATHE NOCIEA0BATEILHOCTH U €€ BUIBL.

18. [TonsATHE MIpeena NoCIeJ0BATEIbHOCTH M €T0 CBOWCTBA.

19. Teopemsl cylIeCTBOBaHUS Mpeea.

23.Teopema bonbuano-Beitepmrpacce.

24 I1puHIMII BIOXKEHHBIX CTATMBAIOIUXCS OTPE3KOB.

25. Yucro e.

26. Bropoii 3amevaTenbHbIi peel.

27. llpenenpHas TOUKA.

28. Ilpenen GyHKIUU B TOUKE.

29. Kputepwuii cymiecTBOBaHUS Mpeiena.

30. CpoiicTBa QpyHKIINU, UMEIOICH Mpeaer.

31. [epBblii 3amMeyaTeIbHBIHN MPEIEN U eT0 CIECTBHA.

32. Bropoii 3amMedaTenbHblIi Ipeiesl U ero CeACTBHUS.

33. CpaBHeHHE OECKOHEUHO-MAIIBIX (PYHKIIUH.

34. TeopeMma o mpezene CIOKHON PYHKIIUH.

35. OgHOCTOPOHHHE TIPEICIIBI

36. IlonsaTue HEempepbIBHOCTH (PYHKIIUU.

37. Knaccudukarnms To4ek pa3pbiBa.

38. TeopeMbl 0 cymMe, TPOU3BEACHNUN M YACTHOM HENPEPHIBHBIX (QYHKIIMH.
39. Teopema 00 orpaHHUEHHOCTH (PYHKIMH, HETIPEPHIBHON HA OTPE3KE.
40. Teopema Beitepmirpacce.

41. Teopema bonbrano-Komim.

42. Teopema 0 MPOMEKYTOUHOM 3HAYCHUU.

43. TlonsiTe paBHOMEPHOH HETIPEPHIBHOCTH (DYHKIINH.

44. Teopema 0 HEPEPHIBHOCTU OOPATHON (PYHKITUH.

45. Teopema o nepexojie K npeaeny 1noj 3HakoM HETPepbIBHOW QyHKINY .
46. Teopema 0 HEPEPHIBHOCTHU CIOKHOU (DYHKIIUU.

47. CreneHHast pyHKIMSI C HATYpaJIbHBIM I1OKa3aTeJeM.

48. CrenenHast pyHKIMS ¢ APOOHBIM ITOKA3aTEJIEM.

49. TlokazarenbHast QyHKITUS.

50. Tpuronomerpuyeckue GyHKINU.

RR©O©o~N A

2 cemecTp
1.ITonsTHE MPON3BOIHOM, MOHATHE OECKOHEUHOM, OJTHOCTOPOHHEHN MPOU3BOTHOM.
2. Muddepenuupyemocts pynkun. [lonstue nuddepennuana Gpynxun. Teopema o cBsizu
HenpepbIBHON U tuddepeHipyemMoit GyHKIUH.
3. MexaHn4yeckuil CMbICI TPOU3BOIHOM. ['eoMeTpruecKnii CMBbIC IPOU3BOIHOM.
4. IlpaBwna nuddepeHupoBanms.
5. IlpousBogHast oOpatHoit pyHkmu. [IponsBoaHas CloXKHON (QYyHKIHU.



6. Jlorapupmuueckoe nudpepeHpoBaHme.

7. NudbdepenuupoBanve GyHKIHMH, 3aJaHHON IMapaMeTPUIECKUMHU ypaBHeHUsIMHA. [ToHsATHE
HEesIBHOU QyHKIUH, ee nuddhepeHIupoBaHue.

8. IIpumenenue quddepennpana K NpuOIMKEHHbIM BbIYUCIEHUAM. IHBapMaHTHOCTh (POPMBI
muddepeHmmana.

9. IloHsTHE NPOM3BOIHON BBICHIMX MOPSIKOB. JuddepeHnnansl BbICIINX TOPAIKOB.

10. Teopema Pos.

11. Teopema Jlarpanxa.

12. Teopema Komm. Teopema [J{apOy.

13. ®opmyna Teitnopa 111 MHOTOUYJIEHOB.

14. ®opmymna Teitnopa st QyHKIMH, HE SBISIOMICHCS MHOTOUICHOM.

15. IIpumenenue hopmyisl Teimopa u MakinopeHa K NpUOJIMKEHHOMY MPEICTABICHUIO
AIIEMEHTAPHBIX (QYHKIUH.

17. IlpaBuno Jlonurans

18. YcnoBusi MOHOTOHHOCTH.

19. IToHsiTHE TOYEK PKCTPEMYyMA.

20. Heob6xoaumoe U 10CTaTOUHbIE YCIOBUS CYILIECTBOBAHUS IKCTPEMYyMa.

21. Haubonpliee 1 HauMeHbIlIee 3HaUCHUs (PYHKIUH.

22. BOrHYTOCTb U BBITYKJIOCTh KpUBOW. JlOCTaTOUHBIE IPU3HAKHY.

23. IlonsTue Touek neperrnda. HeoOxoaumble U JOCTaTOYHBIE YCIOBUS TOUKH Ieperuoa.
24.AcuMnTOTHI TpaduKa.

25. Ilonarue GyHKIIMU MHOTHX NIepeMeHHbIX. [loHaTue cnoxHol GyHKIUY.

26. Ilpenen ¢pynkuuu B Touke. CBoiicTBa npeaena GyHKUHU B Touke. [IoBTOpHBIN npeaer.
27. IloHsiTve HENPEephIBHOCTU (DYHKLIMU MHOTUX IIEPEMEHHBIX B TOUKE.

[TonsiTve HeMPEepHIBHOCTU (PYHKIIMM MHOTUX IIEPEMEHHBIX M0 OTJIEIbHBIM apryMEHTaM.
28.CBoiicTBa HENIPEPBIBHBIX (DYHKIUNA MHOTUX NT€PEMEHHBIX.

29. [lonsiTHE YaCTHOM MPOU3BOTHOM.

30. 'eomeTprueckoe UCTOIKOBAHUE YACTHOM MPOU3BOAHON (DYHKIIMU JABYX NT€PEMEHHBIX.

31. llonsarue muddepenmpyemoctr GyHKIUHU U oaHOTo auddepennnana GpyHKIUU IByX
IIEPEMEHHBIX.

32. Heob6xoaumMble U TOCTaTOUHbIE YCIOBUS AU PepeHnpyeMocTr (PyHKIUHU ABYX TE€PEMEHHBIX.
33. Ilonsarue nuddepeHpyeMocTu 1 nosHoro auddepernnana GyHKIUN MHOTHX TE€PEMEHHBIX.
[Tpumenenue nonHoro nuddepenuana GyHKIMN MHOTHX IEPEMEHHBIX K MPUOIMKEHHBIM
BBIUNCIICHUSIM.

34. IlpousBoanas cioxHou GpyHkiuu. Teopema 1. dopmyna MoIHON TPOU3BOTHOM.

35. IIpousBoaHas cnoxxHoi GpyHkuuu. OOmui ciydai.

36. uBapuaHTHOCTH (hOPMBI MOTHOTO AU depeHnnaa.

37. IIpon3BosHas HeIBHOM QyHKIMM OBYX nepeMeHHbIX. [luddepenurpoBanue HesBHOW (HyHKIMN
N QyHKIMMA.

38. KacarenpHas 1 HOpMallb K IIJIOCKOM KPUBOMW, 3aJaHHOW YPAaBHEHUEM B HESIBHOM BHJIE.
39.KacarenbHasi INIOCKOCTh U HOPMaJib K TOBEPXHOCTH, 33/1aHHOI YpaBHEHHEM B HESIBHOM BHJIE.
40. ITonaTHE TPOM3BOJHOMN IO 3aJaHHOMY HaIPaBJIECHUIO.

41. IlonsiTue rpagueHTa GyHKIUU U €T0 CBONCTBA.

42. IIpon3Bo/HAs MO HAPABJICHUIO M TPATUEHT (QYHKIIUN MHOTUX MTEPEMEHHBIX.

43. [loHATHE YaCTHBIX IPOU3BOAHBIX BBICIINX MOPAIKOB. Teopema 0 HE3aBUCHUMOCTH CMEIIaHHBIX
IIPOU3BOJHBIX OT NOPSAKAa MHTETPUPOBAHMUSL.

44. Tuddepenunansl BeICIIUX MOpsIKoB. CBOHCTBO nu(depeHIanoB BEICIINX MOPSIKOB.
45.@opmyna Teitnopa anst GyHKINN HECKOIBKHUX MEPEMEHHBIX.

46. [lonsiTe MakcuMyMa 1 MUHUMYyMa (PYHKIIMM MHOTHUX ME€PEMEHHBIX.

47. HeoOxoauMble YCIIOBHSI CYILIECTBOBAHHS SKCTPEMYyMaA.

48. JlocratouHble YCIOBHS CyIIECTBOBAHMS SKCTpemyMa. [IpaBuito HaxoxaeHUs



IKCTpeMyMa (QYHKIUH IBYX NepeMeHHbIX. Hanbopiiee 1 HauMeHbIIee 3HaYeHHUs (QYHKIMU ABYX
[IEPEMEHHBIX.

3 cemecTp
1. [TonsiTrie mepBoOOpazHoOl GyHKIHH. Teopema 0 CBSA3H Pa3IUYHBIX MEPBOOOPA3HBIX ISl OJTHOU U
TOM k€ (PyHKITUH.
2.1loHsATHE HEOIIPEIETIEHHOTO UHTETPaJIa U €r0 CBOMCTBA.
Teopema 0 3aMeHe NepeMEHHOM 1101 3HAKOM HEOIPEEIEHHOr0 UHTErpaa.
MeTo MUHTETPUPOBAHUS 110 YACTSM.
3ajaya o oA KPUBOJIMHEHHON TPaAICIINH.
[TonsTHE ONIPEEIIEHHOTO UHTETPAJIa.
HeoOxonuMoe yciioBue HHTETpUPYEMOCTH (PYHKIIHH.
[TonsTre HMXHUX U BepxHUX cyMM [lapOy. Ux cBoiictBa. KpuTtepuii UHTErprupyeMOCTH
byHKIHA.
Teopema 00 UHTETPUPYEMOCTH HETIPEPHIBHOM (PYHKITUH.
8. CBoiicTBa onpeIelIeHHOr0 UHTerpasa, IpuHUMaeMble 0 onpe/eleHuto. Teopema o
BBIHECEHHH KOA(PPHUIMEHTA 32 3HAK ONPEICICHHOTO HHTETpaa.
9. CBoOIiCTBO aITUTUBHOCTHU OMPEEIEHHOTO UHTErpaa.
10. CBoiicTBO JIMHEHHOCTH OMPEACICHHOTO HHTErpaa.
11. Ouenku unterpanos. [lepBas Teopema u ee CieICTBUS.
12. Ouenku uHTErpaioB. Bropas Teopema u ee cleCTBUS.
13. Teopema o cpeHEM 3HAUEHUU U €€ TeOMETpHYecKasi HHTEepIpeTaIusl.
14. TlonsTHe onpeneNeHHOr0 UHTETpajla C IEPEMEHHBIM BEPXHUM IIPEJIETIOM.
15. ®opmyna Herorona-Jleitbuuia.
16. Bwrumcnenue onpeneseHHOr0 HHTETpaia METOA0M HHTETPUPOBAHUS IO YACTSIM.
17. 3amena nepeMeHHOM B OMpeeIEHHOM UHTErpase.
18. TlonsTre HeCOOCTBEHHBIX UHTETPAJIOB IIEPBOTO POJIA.
19. CaoiicTBa HECOOCTBEHHBIX MHTETPAJIOB MEPBOro poaa. [IpusHaku cxogumocTu
HECOOCTBEHHBIX HHTETPAJIOB MIEPBOTO POJa.
20. TTonsiTue HECOOCTBEHHBIX HHTETPAJIOB BTOPOTO POJIa.
21. Tlnomanp MIOCKOH GUTYpHI B IEKApPTOBON CHCTEME KOOPAHHAT.
22.11nomane miIockoi GUrypsl, OrpaHUuYEHHOMN JTMHUEH, 3alaHHON TapaMeTPHUUECKUMHU
YpaBHEHHUSMHU.
23. [1nomans KpUBOJIMHEHHOTO CEKTOpa.
24. OObeMm Tena ¢ 3aIaHHBIMHU TIOTIEPEYHBIMH CEUCHUSIMH.
25. OOBem Tena BpaleHus.
26. TloHsATHE [UIMHBI YTH TUIOCKOW KPHBOM
27. CrpsimieHue IyTd KpUBOH, 3alaHHOM MapaMeTpUYeCKUMH YpaBHEHUSIMU.
28./1nMHa Iyru KpUBOM, 3aJJaHHON ypaBHEHHEM B JICKAPTOBBIX KOOPAWHATAX U B TIOJSIPHBIX
KOOpJMHATAaX.
31. IloHsATHE TUIOIIA A1 TOBEPXHOCTH BPAILCHHUS.
32. ®opmyna maomaay MOBEPXHOCTH BPAILICHNUS.
33. MexaHu4ecKkre MpUIOKEHUs ONPEIETICHHOTO HHTErpaa.

ogakrwdE

~

HTorosbliii 3x3aMeH (4 cemecTp)
Bapuant Ne 1
3amanue Ne 1 (gvibepume ooun sapuanm omeema)

3HavyeHne GyHKIUU f(% +3),ecmn f(X) =x>+ L , PaBHO. ..
X

OTBETHI



1)5—-Bx+9+ 2 2)f¥+9+ 2
4 x+6 4 x+6
2 2
3 — - +9+ 1 4) — +3x+ 2
4 x+3
~—+3
Baganne Ne 2. (6v1b6epume ooun sapuanm omeema)
I'paduk kakoit pyHKIIMM H300pakeH Ha pUCyHKe?
OTBeTHI P i
1) 2\x\+1 2) 2 [x—1] 3) 2 [x+1] 4) 2 | x|

Bamanue Ne 3 (sv16epume ooun sapuanm omeema)

HUMECT BU] ...

O6nacts onpenencaust pynxumn  f (X) = \m ¥ In(x-1)

OTBeTHI
1) (1;n] 2) [-mm] 3) (O;m] 4)(1;2) o (2]

Bananue Ne 4 (sv16epume 00un eapuanm omeema)
sin zx

Ilpenen pynkuu lim—==  paBeH...
x—1 X
OTtBeThI
D1 2)n 3)0 4)

Baganue Ne 5 (sv16epume ooun eapuanm omeema)

[Tpenen pynkuun  lim (ZX 1 paBeH...
x—>+o| X +1

OTBeTBI
Ho 2)%» 3)e* 4)x

Bananme Ne 6 (6v10epume 0oun eapuanm omsema)

Toukamu pa3pbiBa EPBOTO pojia PyHKIUU

i,x<—1,
X+1

f(X) - X, X‘ <1,
X2 1< x<2,
3, X=>2.

SABIIAKOTCA ...




OTBeTHI

{11} 2) {1:2} 3){1,2} 4 {2}
Baganue Ne 7 (sv16epume ooun éapuanm omeema)

[Mpoussoanas Gpyukiuu f(X) = cos? (2X + 1) pasHa ...
OTtBeThl

1) -2 sin (4x + 2) 2) 2 cos (2x +1)
3) -2sin(2x+1) 4) 4cos(2x+1)

Bananue Ne 8 (sv10epume ooun eapuanm omeema)

VYroun HakiI0Ha KacaTelibHOU K rpaduky ¢pynkmuu f(X) = sin (3X — 1) B Touke
X =3 paBeH ...
OTBeTHI

1) arctg (-3) 2) -ml4 3) 0 4)arctg3
Bananue Ne 9 (sv16epume ooun sapuanm omeema)

o 4
Toukoit Makcumyma GpyHKIMU  f (X) = X + 3 SIBJISICTCS TOYKA ...

OTtBeThI
1)2 2) -2 3)-3 4) HET TaKOW TOYKH
Baganne Ne 10 (6v16epume ooun sapuanm omeema)

= fi=|

f Ha pucynke nzobpaxen rpaduk QyHKIIHH.
Kakue 3naku umeror  f(X), f'(x), f'(X)
Ha (1;3)?
OTtBeThI
Df(x)>0, f(x)>0, " (x) >0, 2)f(x) <0, F(x)>0, f"(x) <0,
3) f(x)>0, f(x)>0, {"(x)<0, 4) f(x)>0, f(x)<0, " (x)<0,

Baganue Ne 11 (sv16epume ooun sapuanm omeema)
[Monusrit aupdepentman pynkuun f(X,y) = In( X +y) pasen ...
OTtBeThI

dx +dy ) dx —dy
X+Yy X+Y

3) xdy+ydx 4) xdx +vydy

Baganne Ne 12 (svi6epume ooun sapuanm omeema)
CranmonapHas Touka it pyHkimu f(X,y) = Xy UMeeT KOOpAUHATHI ...
OtBeTsl

1) (0;0) 2) (1,0) 3) (0;1) 4) (1;1)

Baganue Ne 13 (sv16epume ooun sapuanm omeema)
Maxkcumym pynknuu  f(X,y) =X + 2y npu ycinoBun X’ +Yy? =15 paBeH ...
OTtBeTHI



)5 2)-5  3)0 4) -1

3ananue Ne 14 (sv10epume o0un sapuanm omeema)
[TepBooOpasnasF(X) mis dpyukuun f(X) = 4x° + C0S 4X  umeer B ...
OTtBeThl

1) 4x* +sin4x+C 2) x* +sin4x+C

3) x* +0,25sin4x+C 4) x* -0,25sinx+C

Banganue Ne 15 (svi6epume ooun sapuanm omeema)

[Tnomanp GUrypsl, OrpaHUYCHHON TUHUAMU Y =X*> U Y = \& , paBHa ...

OTBeTBI
1) 2/3 2)1 3) 4/3 4) 1/3

3amanue Ne 16 (sv10epume 00un sapuarnm omeema)

| | ! | | i O0ObeM Tena, MOJYYCHHOTO BpalllCHUEM
; : ! : . 1I0cKOi UrypsI, M306paKEHHOM Ha
pHuCyHKe, BOKpYT ocu OX, BbIpa)KaeTcst
WHTETPaJIOM BHUJIA ...

OTBeTHI
1 2
1) nf(2*-1)dx, 2)m[4"dx
0 0
2 2
3) m[(2* —1)dx 4)m [ (4" —1)dx
0 0

Bapanme Ne 17 (gvi6epume ooun eapuanm omeema)

JIBoitHO¥ MHTerpan ﬂ x’ydo ,raeD:0<x<1, 0<y<2,paBeH ...
D

OTBETHI

1) 1/9 2)1 3) % 4)2/3

Banganue Ne 18 (s6vi6epume ooun sapuanm omeema)

=1
Cymmapsaga 1+ zz—n paBHa ...
n=1
OTtBeTHI

1 2) % 3)3/2 4y 2

Baganue Ne 19 (vi6epume ooun sapuanm omeema)
Kakue U3 JaHHBIX PSIOB CXOIATCS?



= 2" = (2n+1Y" 3N -2
1. — 2. . 3. .
;3”(n+1) ;(3n+1J nz_;‘Sn—l
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3amanue Ne 20 (sv10epume 00un sapuarnm omeema)
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3ananne Ne 21 (svi6epume ooun eapuanm omeema)
3anucaTh TpU NEPBBIX OTINYHBIX OT HyJIs wieHa pafa Teinopa B okpecTHocTd Touku O ams
sin x
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Kputepuu oneHok.
[lepeBoa konMuecTBa BEPHBIX OTBETOB B Oayibl: 1 BepHBIM OTBET —2 0ajuia, MaKCUMaIbHOE
KOJIM4YecTBO OaiioB — 42 Gara.
Kaxnas gucuumiumza ydyeOHoro miaHa oueHuBaercs no 100-6amnbHoi cucteme. IlepeBon
0aJJIOB B OIICHKHU MATHOAJUIBHON CHCTEMBbI OCYIIECTBIISIETCS CIEAYIONTM 00pa3oM:

85-100 GayoB OMAUYHO
70-84 Gamna xopouto
52-69 GammoB Y0081emBOPUMENILHO
0-51 Gann Hey0081emeopUmenbHoO

8.Cucrema oneHMBaHNs IJIAHMPYEMbIX Pe3yJIbTATOB 00y4YeHHS

BannabHasi CTPYKTYpa OlleHKH

Ne dopma KOHTPOJIS MunuManbHoe | MakcuMaiabHOE
JIUISL aTTeCTaluu JUISt
KOJIMYECTBO aTTecTaluu
0aioB KOJIMYECTBO
0annoB
1 [Tocemenne MpakTHYECKUX 4 (0,25) 4 (0,25)
3aHATHI
2 AxTHBHas paboTa Ha 3aHATHH 0 4 (0,25)
3 KonrposnbHas pabora 6 10
4 KommokBrym 6 10
5 WHnuBunyanpHbIC 3a1aHUS 14 32
6 DK3aMeH 20 40
7 Bcero 50 100




9. YuedHo-MeToAMYecKOe H HH(POPMALIMOHHOE o0ecTiedeHne JUCITUTIIMHBI

a) OCHOBHAsI JIMTepaTypa:

1. Maremaruka. Yacteb 1 [DnexkTponHsiii pecypce] : npaktukyM / coct. E. ®@. Tumodeera. —
DJEeKTPOH. TEKCTOBBIE JaHHbIe. — CtaBponois : CeBepo-KaBkazckuii (heaepanbHbIi
yHuBepcuteT, 2018. — 183 ¢. — 2227-8397. — Pexxum pocrymna:
http://www.iprbookshop.ru/83225.htmi

2. T'ycak, A. A. Matematndeckuii ananu3 u quddepeHnraibHoe ypaBHeHue. [Ipumeps! v 3a1aun
[DnekTpoHHEbIH pecypc] : yueOHoe mocodue / A. A. I'ycak. — DIIEKTPOH. TEKCTOBBIC IaHHBIC. —
Mumnck : TerpaCuctemc, 2011. — 415 ¢. — 978-985-536-228-0. — Pexxum nmoctyma:
http://www.iprbookshop.ru/28122.htmi

3. Beperennuxos, B. H. COoopHuK 3a1a4 Mo MaTeMaTuke. BBeieHne B MaTeMaTHYeCKU aHaIH3.
JuddepennmansHoe ncYrcieHue GyHKIMN OAHON TIepeMeHHoM [ DneKkTpoHHbIi pecype] / B. H.
BeperennnkoB. — DnekTpoH. TekcToBbie fanHbie. — CII0. : Poccuiickuii rocyapcTBEHHBII
rugpomereoposiornueckuii yauepcutet, 2011. — 340 ¢. — 2227-8397. — Pexum gocrymna:
http://www.iprbookshop.ru/17964.html

4. WuauBunyalibHBIC 3a/1aHMS 110 BbIcHIeH MaTemaTuke. Yacts 2. KoMriiekcHble ynca.
Heomnpenenenusie u onpenencHHble HHTErpaibl. OyHKIIMN HECKOJIBKUX MEPEMEHHBIX.
OO0bIkHOBEeHHBIC MU hepeHINATLHBIC YpaBHEHUS [ DJICKTPOHHBIN pecypce] : yaebHoe mocobue / A.
[1. Pa6ymixo, B. B. bapxaros, B. B. [lepxagen, 1. E. FOpyTsb ; mox pen. A. I1. Pa6ymiko. —
DNEKTPOH. TEKCTOBBIE TaHHbIe. — MUHCK : Boimaiinras mkoina, 2014. — 397 ¢. — 978-985-06-
2466-6. — Pexxum noctyna: http://www.iprbookshop.ru/35481.html

5. bepman, I''H. COopHUK 3a7a4 10 Kypcy MaTeMaTHYECKOTO aHalu3a [DJIEeKTpPOHHBIA pecypc]:

yueb.nmocobue — DnextpoH. AaH. — Cankrt-IletepOypr: Jlanb, 2017. — 492 c. — Pexxum noctyna:

https://e.lanbook.com/book/89934.

6. Ilosmuskosa, T. A. Maremaruka. lHTerpaibHOE MCUUCIICHUE (DYHKITUH HECKOJIBKHUX TICPEMEHHBIX.
DneMeHThl BEKTOPHOTO aHanu3a [ DIeKTpoHHbIN pecypc] : yuebnoe nocodue / T. A. Ilo3anskoBa,
A. H. BorBuu. — DIIeKTpOH. TEKCTOBBIC HaHHbIE. — KpacHospck : Cubupckuii dhenepanbHbINd
yauBepceuteT, 2018. — 113 ¢. — 978-5-7638-3920-3. — Pexxum goctyma:
http://www.iprbookshop.ru/84228.htmi

7. Psbymxo, A.Il. Beicimas maremaruka: Teopus W 3afauu: ydyeOHoe mocobue. B 5 u. Y. 1.

Jlunelinas u BekTOpHas anredpa. Ananutudeckas reomerpus. Juddepennnanbaoe ucaucienme
byHKuui oHON mepeMeHHON [DnexkTpoHHbI pecypc]: yue6.mocobue / A.Il. Pabymxo, T.A.
Kyp. — Onekrpon.nan. — Musck: «Beiumiimas mxonay», 2016. — 303 c¢. — Pexum nocryna:

https://e.lanbook.com/book/92434.

8. ®uxrenromnsll, [.M. Kypc nuddepernnanpHoro u HHTErpanbHOTO HeunciaeHus. B 3-x TT. Tom
1 [DnexTpoHHsIii pecypc] : yued. — Dnekrpon.naH. — Cankt-IlerepOypr : Jlans, 2017. — 608
c. — Pexxum nocrymna: https://e.lanbook.com/book/90053.

0) 10MOJIHUTE/IbHASA JIUTepaTypa:

1. Bunenkun U.B. Briciiast matemaruka. MHTerpainst no mepe. Auddepennuansasie
ypaBHenus. Psnapt / 1.B. Bunenkun, B.M. I'poGep, O.B. I'pobep. — PocTos-na Jlony:
®enukc, 2011. — 302 c.

2. 3amoposxer [.J1. PykoBo/CTBO K pemieHnIo 3a1a4 1o MaTeMaTudeckomy ananu3y/ ..

3anopoxer. - CI16:J1anb, 2014. - 464 c.

Maremarnueckuii ananus / [lox obur.pen. A.M Keitmanosa.- M.: FOpaiit., 2014. — 607 c.
Axcenenko E.M. 130pannblie Bonpockl MaTemaTtndeckoro ananusza/ E.M. Akcenenko, I.M.
YysanoBa. - FOxHo-Caxanunck: M3a-so CaxI'V, 2008. — 123 c.

»w


http://www.iprbookshop.ru/83225.html
http://www.iprbookshop.ru/28122.html
http://www.iprbookshop.ru/17964.html
http://www.iprbookshop.ru/84228.html
https://e.lanbook.com/book/90053

10.

Apxunos I'.W. Jlekiuu no matrematinueckomy ananusy / I'.JMI.Apxunos. - M.: Beicias
mkoia, 2000. — 326 c.

Byrpos .C., Hukonsckuii C.M. Auddepenunansuoe u uaTerpanbsuoe ucuncienue/ 51.C.
Bbyrpos, C.M. Hukonbsckuii. - M., Hayka, 1980.— 352 c.

Bunorpanos U.A. 3agaun u ynpaxHeHus 1o Mmaremarudeckomy ananuzy/ M.A.BuHorpaaos.
- M.: Briciras mkoia, 2000. — 358 c.

I'ensdang .M. I'paduku ¢pynkuuu (ocaoBHbie npuemsl)/ U.M. I'ensdann. - M.: MITHMO,
2004. - 126 c.

Huxonbsckuit C.M. Kypc maremarndeckoro ananuza/ C.M.Huxonbckuii. - M.: ®uzMaTiuT,
2000. —352c.

[Tuckynos H.C. {uddepenumansnoe u unrerpansoe ucuucinenus / H.C. IluckyHoB. - M.:
Nurerpan-npecc, 2004. - 586 c.

9.3. [lepuoguyeckue u3xaHus
He ucnons3yrorcs
9.4. [IporpaMmmHoOe obecrieyeHune
— IIporpaMMHBIA KOMIUIEKC «DJEKTPOHHBIC >KYPHAJbD», HCIONB3YEMBId JJI1 ydyeTa M aHalIu3a

YCIIEBAEMOCTH O0YUArOLINXCS

Microsoft VisualFoxPro Professional 9/0 Win32 Single Academic OPEN (6eccpounas),
(mumen3us 49512935);

Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounas), (aumeH3us
61031351),

Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (mumen3ust 61031351),
Microsoft Internet Security&Accel Server Standart Ed 2006 English Academic OPEN,
(6eccpounas), (munen3us 41684549),

Microsoft Windows Professional 7 Russian Upgrade Academic OPEN, (Geccpounas),
(;munensust 60939880),

Microsoft Office Professional Plus 2010 Russian Academic OPEN, (6eccpounast),
(muuensus 60939880),

Kaspersky Endpoint Security ans Ousneca - Pacmmpennsnii Russian Edition. 1000-1499
Node 2 year Educational Renewal License (sutiensus 2022-190513-020932-503-526), cpok
nonb3oBanus ¢ 2019-05-13 mo 2021-04-13

ABBYYFineReader 11 Professional Edition, (6eccpounast), (munensuss AF11-2S1P01-
102/AD),

Microsoft Volume Licensing Service, (6eccpounas), (nutiensus 62824441),

9.5. ITpodeccunonabHble 06a3bl JAHHBIX U HH(OPMAIMOHHBbIE CIIPABOYHBIE CHCTEMBI

COBPEMEHHBIX I/IHq)OpMaIII/[OHHLIX TEXHOJIOTHIA:

«Antumiaruat. BY3». Jlunensuonnsiit gorosop Nel94 ot 22.03. 2018 roxa;
Odunmansueiii Web-caiit CaxI'V http://sakhgu.ru/; caxry.pd
CucreMa He3aBHCUMOTO KOMITBIOTEPHOIO TeCTHPOBaHUs B chepe oOpasosanus http://i-exam.ru/
Caiit HayuHoM snekTpoHHOM Oubimorekn eLIBRARY http://elibrary.ru

Caiit ynusepcurerckoit ondanorexku ONLINE http://www.biblioclub.ru/

Caiit snekTpoHHO-OMOMoTeuHoit cuctemsl IPRbookshttp://www.iprbookshop.ru

e Caiit nuH(opMaoHHO cripaBoYHOM cucteMsbl Polpred.com http:// polpred.com/
e Math 24.ru

e Matclub.ru

o Allmath.ru/highermath.htm

o Matfalp.spb.ru


http://i-exam.ru/
http://polpred.com/

10 OOecneyenne 00pa3oBaTeJbLHOr0 mpomecca sl JHI € OrpaHHYeHHBIMH
BO3MO’KHOCTSIMM 3/10POBbSI 1 HHBAJIU/10B

VYuebHple ¥ y4eOHO-METOAMYECKHE MaTepuaibl Ui CaMOCTOSATENBbHOM  paboThI
00yyaroIuXxcsl U3 4YKucia UHBAJIUAOB U JIMIL C OTPAHUYEHHBIMU BO3MOXKHOCTAMH 3710poBbs (OB3)
NPEJOCTABISAIOTCS B (hopMax, aganTHPOBAaHHBIX K OTPAaHUYEHUSM HMX 3JI0POBbSI M BOCHPUATHUS
nHpopmanuu:

JI1st CIIeTbIX M CITa0OBHUISIIMX

- JEeKUMM O(QOPMIIAIOTCS B BHJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYMHOIO C ITOMOIIBIO
KOMITBIOTEpA CO CHEIHMATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

- IIMCbMEHHBbIE 3aJJaHUs BBINOJIHAIOTCS Ha KOMIBIOTEPE CO CHELMAIU3UPOBAHHBIM
IPOTPaMMHBIM 00ECTIeYeHHEM, HIJIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTcs UHANBUIYAIbHOE paBHOMEpPHOE ocBelleHne He MmeHee 300 Jrokc;

- JUI1 BBIOJHEHHUS 3aJaHus NpU HEOOXOJMMOCTH NPEAOCTABISETCS YBEIUYMBAIOLICE
YCTPOMCTBO; BO3MOXHO TAK)K€ MCII0JIb30BaHHE COOCTBEHHBIX YBEINYMBAIOIIUX YCTPOICTB;

- MUCBbMEHHBIE 33J]aHUs O(POPMIISIOTCS YBEIIMUECHHBIM HIPUPTOM;

- 9K3aME€H M 3a4€T MPOBOJATCS B YCTHOM (hopMe WIIM BBIIOJHSIOTCA B IMMCbMEHHOU (opme
Ha KOMIIBIOTEPE.

JUs TIyXHX U C1a00CbIIAIINX

- Jekuuu O(GOpMISIOTCS B BHUJAE OJCKTPOHHOTO JIOKYMEHTa, JHOO NpPEdOCTaBISETCS
3BYKOYCHJIMBAIOIIAs alapaTrypa HHAUBUIYaIbHOTO M0JIb30BaHMS;

- MMCHbMEHHBIE 33JJaHUS BBITTOJIHAIOTCS Ha KOMITBIOTEPE B MUCBMEHHOU (hopMme;

- 9K3aMeH W 3a4éT MPOBOJAATCS B MNUCbMEHHOW (opMe Ha KOMIBIOTEpPE; BO3MOKHO
npoBeeHue B (hopMe TeCTUPOBAHHUS.

JUist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATEIBHOTO anapaTra:

- JeKIuH OQOPMIIIOTCS B BHJE SJCKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C ITOMOIIBIO
KOMITbIOTEpA CO CHELMATU3UPOBAHHBIM [IPOrPaMMHBIM 00€CIIeUeHUEM;

- TMCHMEHHBIC 3aJaHHS BBINOJHSAIOTCS Ha KOMIBIOTEPE CO CHEIHAIHM3UPOBAHHBIM
IPOTrpaMMHBIM 00€CIIEYCHUEM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOHM (popMe MIIM BBIMOTHSIOTCS B MUCHBMEHHOU (hopme
Ha KOMIIBIOTEpE.

[Tpu HEOOXOMMMOCTH TIpeyCMaTPUBACTCS YBEITMUYEHUE BPEMEHH ISl TIOATOTOBKH OTBETA.

[Tponieypa nmpoBeeHUs] TPOMEKYTOUHOM aTTecTaluy A1 00y4JaroIuXcsl yCTaHaBIMBAETCs
c yu€TOM WX HMHIMBHIYaJbHBIX ICUXOPHU3NUECKHX OocoOeHHOCTed. [Ipomexyrodnas arrecranus
MOXET IMPOBOAUTHCS B HECKOJIBKO 3TATOB.

[Ipu mpoBemeHWM MPOLENYpPHl OIEHWBAHHS PE3YyIbTaTOB OOy4YeHHS MpPEIyCMaTpHBACTCS
UCTOJIb30BaHUE TEXHUUYECKHUX CPEJICTB, HEOOXOAMMBIX B CBA3M C HMHJIUBUAYAJIbHBIMU
O0COOCHHOCTAMHU 00ydaroIuxcs. DT CPEACTBA MOTYT ObITh IMPEIOCTABIECHb YHUBEPCUTETOM, WM
MOTYT MCIIOJIb30BaThCsl COOCTBEHHbBIE TEXHUYECKHE CPEACTBA.

[IpoBenenune  mpoueAypbl  OLIGHMBAHHSA  PE3YIbTaroB  OOY4YEHMsI  JIOMYCKaeTcs  C
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOTUH.

ObecnieunBaeTcss A0CTyn K HMH(OPMALMOHHBIM U OMOIMOrpaduueckuM pecypcam B CETH
WuTepHeT ans Kaxoro o0yyatomierocs B popmax, aanTUPOBAHHBIX K OTPAHUYEHUSM UX 370POBbS
¥ BOCIIPUATHUS HH(OPMAITIH:

Jnist cnensIX U caboOBUAAIIMX:

- B IeyaTHOM (opMe yBEIMUYEHHBIM HIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

Jnist TIIyXuX U c1aboCIbIaInX:

- B Ie4aTHOH (opme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

Jli1s 00y4aromuxcsi ¢ HapylUIeHUsIMH OITOPHO-/IBUTaTeNIbHOTO armapara:

- B IeYaTHOH (opme;



- B (hopme 3IEKTPOHHOTO IOKYMEHTA;

- B popme ayauodaiina.

VY4eOHble ayTUTOPUU 7SI BCEX BUIOB KOHTAKTHON M CaMOCTOSATENBHON palbOThI, HaydHas
OuONMMOTeKa M WHBIC MMOMEHICHHS JUIS OOYYEHHs OCHAIICHBI CICIUAILHBIM O0OpYIOBaHHEM U
y’-Ie6HBIMI/I MECTaMH C TCXHUYCCKUMU CPCACTBAMU 06yT-IeHI/I$II

Jliist crenbIX U CIaOOBUISAIIHX:

- aBTOMAaTU3MPOBAHHBIM pPAOOYMM MECTOM /il JIIOACH C HapylmieHHWeM CcliyXxa u
CJIa0OCITBIIIAIINX;

- aKYCTI/I‘IeCKI/II\/JI YCUIIUTCIIb U KOJIOHKH,

Jlist 00yJaromuxcst ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIBHOTO alapara:

- IEPEIBUKHBIMU, PETYJINPYEMBIMH 3proHoMuueckumu napramu CU-1,;

- KOMIIBIOTEPHOW TEXHUKOW CO CIIEIUAIBHBIM ITPOTPAMMHBIM 00ECIICUCHHEM.

11. MaTepuaJbHO-TeXHHYECKOE 0O0ecneuyeHrue TUCIHIINHBI

1.Y4yeOHuKH 1 yueOHbIe mocoOusi, uMeromrecs B GoHgax OUOIMOTEKH;
2. Noctyn k UHTEpHET-pECypCcam;
3. DnexTponHble U HTEpHET-y4eOHUKH.

MarepuanbHO-TEXHUYECKOE OOeCreYeHrue BKIIIOYaeT B ce0s CHenuaibHO 00OpyHIOBaHHBIC
KaOMHEThl W ayJUTOPUHU:  KOMIIBIOTEPHBIE  KJIACcChl,  ayAUTOpuH,  OOOpYHOBaHHBIE
MYJIbTUMEAHMHHBIMHA CPEJCTBAMU O0YUICHHUSI.

Hcnonp3oBaHue 3JMEKTPOHHBIX y4E€OHHMKOB B Ipoliecce OOydeHHUs JODKHO 00ecreyruBaThCs
HAJIMYMEM BO BPEMsI CAMOCTOSITENIbHOM IMMOATOTOBKU Paboyero Mecta Ui KaKI0r0 00yJaromerocs
B KOMITBIOTEPHOM KJIACCE, UMEIOIIETO BbIXO B MIHTEpHET, B COOTBETCTBUU C 0OBEMOM HU3ydaeMOit
JVCIIATUTAHBL.



YTBEPXJIEHO
[Tporokon 3acenanus kadeaps
Ne oT

JIUCT UBMEHEHUI

B paboyeil mporpaMMe AUCHUILUIMHBI «MaTeMaTHYECKUI aHaIHu3»
no Hanpasienuto noarorosku 01.03.02 INpuknannas MaremaTuka u HHQOpMaTHKa
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3aB. xadeapoi MOJINCH pacun@poBKa MOAMUCH



