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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

Henn muctumiuHel: obecrneyuTh y Oyaymiero crenuanucra GOpMUPOBaHHUE AOCTATOYHO
byHIaMEHTATBPHOM MAaTeMAaTHYE€CKOM MOATOTOBKM W BOOPYKHTh €Tr0 KOHKPETHBIMH 3HAHUSMH,
YMEHHUSIMH W HaBBIKAMH, TO3BOJSIONIMMHU COTJIACOBAaTh (DyHAaMEHTAIbHOCTh MaTEMaTHYE€CKOTO
Kypca ¢ MPUKIAJIHOW HANPABIECHHOCTHIO; Pa3BUTHE JIOTMUYECKOI0, KOHCTPYKTHUBHOIO, HArJIsIAHO-
00pa3HOro W AIrOPUTMHUYECKOTO MBIIUICHHS;, BHIPA0OTKA YMEHHUS CAMOCTOSATEIBHO PACIIUpPSTH U
yIIIyOJIATh MaTeMAaTHYeCKHE 3HAHWSA, OCBOCHHE HEOOXOJUMOI0 MAaTEeMaTHYeCKOro arapara,
MOMOTAIOIIETO aHAIM3UPOBATh, MOACIUPOBATh M PEIllaTh MPUKIAAHBIE 3a7aud; (OPMUPOBAHUE Y
CTYJI€EHTa HAYaJbHOI'O YPOBHS MAaTEMATHUYECKOW KYJIbTYphl, AOCTATOYHOIO [JIsI MPOJOKEHUS
0o0pa3oBaHus, HAYYHON pabOThI MU MPAKTUYECKOH JIeATETHbHOCTH.

3amaun TUCUUIUIMHBL: BBIPAOOTKA SICHOTO MOHWMAaHMSI HEOOXOJAMMOCTH MAaTEeMaTHYECKOTO
0o0pa3oBaHUs B MOATOTOBKE CHEIMAINCTA, OaKanaBpa U MPEACTABICHUS O POJIM K MECTE MaTeMaTUKU
B COBPEMEHHON CHCTEME 3HAHMMH; O3HAKOMJIEHME C CHCTEMOM TMOHSITUH, HMCHOJIB3YEMbIX IS
OINMCaHUs BAXKHEHUIITNX MaTEMaTHUYECKUX MOJIeIeH U MaTEMaTHUYECKUX METO0B, M X B3aUMOCBS3bIO;
(GbOopMHUpPOBaHNE KOHKPETHBIX MPAKTHYECKUX TPUEMOB W HABBIKOB IIOCTAHOBKH U PEIICHUS
MaTeMaTUYECKUX 3a7ad4, OPUEHTUPOBAHHBIX HA NPAKTUYECKOE MPUMEHECHHE I[PU H3YUYECHUHU
JTUCIUIIINH TTPO(ECCHOHATIBHOTO IHMKJIA; BEIPA0OTKA y CTYJICHTOB YMEHHUS Ha OCHOBE CHCTEMHOTO
IIOJX0/1a CTPOUTH U UCIIOJIB30BaTh MOJEIM ISl ONIMCAHUS U IPOTHO3UPOBAHUS PA3JIUYHBIX SABICHUMN,
OCYIIECTBIIATh UX KAYECTBEHHBIN U KOJMYECTBEHHBIN aHAIN3; N3yUYEHUE OCHOBHBIX MATEMATHYECKHUX
METOJIOB ~ NMPUMEHUTENbHO K  PEHICHHI0O  HAayYHO-TEXHUYECKHX  3a7ad;  oOecredeHue
MEKIUCIUIUIMHAPHOIO MOJIX0Aa, B TOM YUCJIE BHYTPU CAMOW MaTEMATHKH.

OOyuenne mo aucuuIUIMHE «MaTeMaTUu4ecKui aHalu3» HampaBlIeHO Ha (OPMUPOBAHUE
y O0yJaronIuXcst CISTYONINX KOMITETCHITHI:

Koa n HamMeHoBaHue
KOMIIEeTeHIINH

NHankaTopbl 10CTHKEHUS
KOMIIETEeHIIUH

HaumMmeHnoBanue noxkasarejs
OLlCHUBAaHUA

OIIK-1. Cnocoben
HCIIOJIB30BATh MTOJIOKEHUS,
3aKOHBI U METOJIBI
€CTECTBEHHBIX HAYK U
MaTEMaTHKH JUJISl PELICHUS
3a/1a4 NHKEHEPHOU
JESATEIIBHOCTH;

NOIIK-1.1 [Torumaer
(dbyHIaMeHTaTbHBIE 3aKOHBI
MIPUPO/IbI; OCHOBHBIE
busznueckue u
MaTeMaTH4YeCKHE METO/IbI
HAKOIUICHHUS, TIepeIavud U
00paboTKu nHbOpMAINH;
NOIIK-1.2 ITpumenser
(bu3nyeckre 3aKOHbI U
MaTeMaTUIEeCKHEe METOJIbI JIIs
pelieHus 3a1a4y
TEOPETUIECKOTO U
MIPUKIIATHOTO XapaKTepa;
HOIIK-1.3 Ucnonb3yeT
3HAHUS €CTECTBEHHBIX HAYK U
MaTEeMaTHKH TPU PEIICHUN
MPAKTUYECKUX 3a]1a4.

3HaTh: OCHOBBI

QG epeHIaIbLHOTO |
MHTETPAIIbHOTO UCUUCIICHUS
GYHKIIUHM OTHON U
HECKOJIbKUX MEPEMEHHBIX,
BEKTOPHOTO U
TapMOHHYECKOT0 aHAIIN3a,
TEOPHUH OOBIKHOBEHHBIX
nuddepeHIanTbHBIX
ypaBHEHUH B 00BEME,
JIOCTATOYHOM JIJIsl U3yUEHUS
€CTECTBEHHOHAYYHBIX
JTUCIUIUIMH HA COBPEMEHHOM
HAyYHOM YPOBHE.

Ymers: Mcnonb30BaTh
MaTeMaTHYECKUI anmnapar npu
U3YUYEHUHU
€CTECTBEHHOHAYYHBIX
JTUCIUTIIINH; CTPOUTD
MaTeMaTHYeCKHe MOJETU
(bU3HYECKUX SIBJICHUH,
XUMHYECKHX U TEXHUYECKHUX
MPOIIECCOB; AHAJIU3UPOBATH




pe3yIbTaThI PeIICHHS
KOHKPETHBIX 33]1a4 C IIeITbI0
NOCTPOEHHUs OoJiee
COBEPILICHHBIX MOJICIICH;
aHAJIM3UPOBATH PE3YJIHTATHI
9KCHEPUMEHTA; IPUMEHSTh
METObI aHAIH3a U
MOJICJIMPOBAHMS ITPU PELICHUN
poeCCHOHANIBHBIX 3a71a4.

Baagers: HaBpIKaMu
MPUMEHEHHUS METOJIOB
nudepeHIpoBaHUS U
UHTETPUPOBAHUS QYHKITHIA,
OCHOBHBIX aHAIUTUICCKUX U
YHCIIEHHBIX METOJOB PEIICHUS
anreOpanvecKkux u

Qg depeHIraIbHbIX
YpPaBHEHUH U UX CHUCTEM.

2 MecTO IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

HucuumimHa oTHocutess K Mopgymo  "MaremaTH4eckue W €CTECTBEHHO-HAy4YHbIE
qucuuIuHel"  o0si3atenbHOM  uacth  Onoka bl «/ucuummuner  (Momynu)».  ucuurniamHa
HEIMOCPEICTBEHHO CBsI3aHa CO CICIYIONIMMHU JUCITUTIITHHAMU U TipakTukamu OOIT:

Jluneitnas anredpa;

Pamnodusuka;

CnenpanbHbIe I1aBbl MATEMATUKHY;

Teopust aBTOMaTHYECKOTO YIIPABIICHUS;

dusuka;

®du3nYeCKUe OCHOBBI JIEKTPOHHKH;
DNEeKTPOJMHAMUKA ¥ PACIIPOCTPaHEHUE PAIHOBOIH;
DIEKTPOTEXHHKA.



3 CTpyKTypa M cofep:KaHHe TUCHUILTHHBI

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBIsAET 4 3a4eTHbIC eNuHUIbI 144 yaca.

3.1 Buasbi yueOHOii padoThl M TPYA10€MKOCTh

Ne Bux yuebHoii padoTbr KoanuecrBo | CemecTpbl
n/n 4acoB 2
1 | AyanTopHble 3aHATHS 72 72
B ToM uucie:
1.1 | Jlexkuun 18 18
1.2 | CemuHapckue/npakTHIECKHUE 3aHATHS 94 54
1.3 | JlabopaTopHble 3aHATHS 0 0
2 | CamocTosiTeJibHasi pa6oTa 72 72
B ToM uucre:
21 | PI'P 27 27
2.2 | lloaroToBka K ceMUHAPY 27 27
2.3 | [loaroroBka K 9K3aMeHYy 18 18
3 | [IpoMexxyTOUHasI aTTECTAIUS
3adet/nud.3aueT/7K3aMeH - DK3aMeH
Hroro 144 144

3.2 TemaTHuecKHuii mJIaH H3YYCHUST TUCHUIIJTUHBI

Ne
n/n

TpyroemMKoCTh, 4ac

Pa3zgennl/TeMbI
JTUCIHHUIIINHEI

Bcero

AyautopHas padora

Jlexun

CemunHapckue/
MIPAKTHYCCKHE
3aHATHS

JlaGopaTopHbIie
3aHATHS
[IpakTnyeckas
IOJITOTOBKA

CamocrTosarejJbHas
padora

Paznen 1. AudpepenunaibHoe
ucumnciaenne GyHKIu oxHOI 62
nepeMeHHOM.

N
N

w
N
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YucioBas HOCISI0BATEILHOCTD.
[Ipenen ynucnoBoi
IOCJIEJOBATEIILHOCTH U €0 CBOMCTBA.
[IpaBuna npeaenbHOTO Mepexoaa.
Oyukuus. [Ipenen pyHkimu.
Teopemsl 0 mpeaenax GyHKITHH.
Brigaua 3amauuii PI'P Ne 1 o
MaTEMaTUYECKOMY aHaJIn3Yy.

1.2

IIepBbIil 1 BTOpOM 3aMedaTeIbHbIE
npenessl. beckoHeuHo Maible U
0ECKOHEUHO OOJBIITNE BETMUNHBI.
DOKBHBAJICHTHbIE OECKOHEUHO MaJlble




BCJIMYHHEI. PaCKpBITI/Ie
HeOHpeHeHeHHOCTeﬁ Pa3HOI'O THUIIA.

1.3

HenpepriBHOCTh QyHKIUI B TOUKE U
Ha npomexyTke. OMHOCTOpOHHUE
npenenbl. Touku paspbiBa GyHKINH,
uX Kiaccudukanusi.

1.4

[IpousBoaHas GyHKIUH.
['eomerpuueckuii 1 MEXaHUYECKHI
cMbIc Tpou3BoaHOM. [IpaBuna
muddepeHupoBaHus u GopMyIIbI
BBIUHCIICHUS TPOU3BOAHBIX. Tabmuia
MIPOU3BOHBIX OCHOBHBIX
a7eMeHTapHBIX QyHKIMHA. TexHuKa
g depeHnrpoBaHus

1.5

Huddepennman. [IpousBoansie u
Qg QepeHIranbl BBICIIUX MOPSIKOB.
[TpuGnmKeHHbIC BEIYUCIICHUS C
OMONIBI0 AH(dEpPEeHIINATIOB.

1.6

[IpaBuno Jlonurana. ®opmyna
Telnopa. Pa3noxeHns OCHOBHBIX
AJIeMEHTapHBIX QYHKIHH 110 hopmyJie
Teinopa. [Ipubnuxenubie
BBIYHCIICHHS C TIOMOIIBIO (DOPMYJIIbI
Tennopa.

1.7

OCHOBHBIE TEOPEMBI

i QepeHInaTbHOTO HCYUCICHHUS.
MOHOTOHHOCTH (DYHKIIHH,
skcTpeMyMbl. HeoOxomumele u
JOCTaTOYHBIC YCIOBHUS MOHOTOHHOCTH,
JIOKAJIHOTO KCTpEMyMa.
HccnenoBanue BBIMYKIOCTH rpaduka
¢byskuuu. Touku neperuba.

1.8

OOm1as cxema uccie1oBaHus QyHKIMU
U ocTpoeHus ee rpadpuka. CBoHCTBa
(bYHKIMIA, HEIPEPHIBHBIX HA OTPE3Ke.
Haubonbiiee n HanMeHbIIee 3HAYCHHS
(byHKIIMH Ha OTpE3KE.
CamocrositenbHas padota Nel Ha
ceMuHape 1o (QYHKIUSIM OTHON
MEPEMEHHOM

Pa3znen 2. OyHKUMA HECKOJIbKHX
nepeMeHHbIX.

24

12

2.1

IIpenen u HenpepbIBHOCTH. OCHOBHBIE
CBOMCTBA HEMPEPHIBHBIX (QYHKIIHII.
Yactable npousBoaHble. [1omHbIN
muddepenmmar.

Boigaua 3aganuii PI'P Ne 2 o
(YHKIMSAM HECKOJIBKUX NEPEMEHHBIX

2.2

[TpousBoHBIE CIOXKHOM yHKIIUN
HECKOJIbKUX TIepeMeHHbIX. YacTHbIe
MIPOU3BOIHBIC U AU depeHIInaIbI




BbICIINX NOpsAAKOB. Teopema IlIBapna.
[Ipoun3BoHas IO HANIPABJIECHUIO.
['pagueHT.

2.3

OKeTpeMyM (PyHKIIMHM HECKOJIbKUX
nepeMeHHbIX. HeoOxoaumele u
JOCTaTOYHBIE YCIOBUS IKCTPEMYMa.
CamocrosrenbHas pabora Ne2 Ha
ceMMHape Mo (QYHKIMAM HECKOJIBKUX
IIEPEMEHHBIX

Pa3pnen 3. UnTerpanbHoe
HUCYHCJIEHHE

58

24

28

3.1

[TepBooOpasnas. HeompeaeneHHbIit
WHTErpaJl ¥ ero cBoicTBa. Tabnwuia
HWHTErpaJioB OT OCHOBHBIX
AJIeMEHTapHBIX QyHKIUNH. MeTon
HEIMOCPEJICTBEHHOTO MHTETPUPOBAHUSI.
Brimaua 3amanuii PI'P Ne 3 o
MHTErPAIbHOMY UCUYHUCIICHHUIO

3.2

HHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI
MIEPEeMEHHOM, MMOABEICHUEM 0] 3HAK
muddepennmrana. Meron
WHTETPUPOBAHUS 10 YACTIM

3.3

WNHTterpupoBanue paunoHaIbHbIX
Npo0Oeil NHTErpuPOBAHNE HEKOTOPBIX
BHJIOB UPPALIMOHAIBHBIX U
TPUTOHOMETPUUECKHUX (YHKITHIA.

3.4

3amauu, NPUBOAIINE K TIOHATHIO
onpeneraeHHoro uarerpaina. CBonucTaa
olpezesIeHHOro nHTerpana. @opmyna
Herorona-JleiiOnuma. 3amena
NIEPEMEHHON Y UHTEIPUPOBAHUE T10
4acTsIM B ONPEJICTICHHOM HHTErpajie

3.5

[Ipuiio>xeHus onpeneIeHHOro
MHTETpaa B FreOMETPUH U MEXaHHUKE
(BBIUMCIIEHNE TUIOIIAIEN TUIOCKUX
¢buryp, JUIMHBI KPUBOH, 00BEMOB,
IJIOUIA/IEH TOBEPXHOCTH).

3.6

HecoOcTBeHHbIE HHTETrpabl IEPBOTO U
BTOPOT'0 pPOJA, UX CBOMCTBA.

3.7

3anaum, NPUBOJALINE K KPATHBIM
MHTErpajaM. JIBOMHON U TPOMHOU
MHTErpaJIbl, UX CBOMCTBA.
Boruncnenue 1BOMHBIX MHTETPAJIOB
CBEJICHHEM K IIOBTOPHBIM.
I'eomerpuueckue u puznveckue
IIPWIOKECHUS KPATHBIX MHTEIPAJIOB.
KoHTpoJibHOE TecTUpOBaHUE

Hroro

144

18

54

72




3.3 ConepxaHue TUCHUINTHHBI

Paznea 1. luddepennnanbHoe ucuucjienne GyHKuuii 0HOM nepeMeHHOi

Tema 1. Yucnoas nocnenoBarenbHOCTh. [Ipenen 4nciioBoil MOCiIeA0BaTEIbHOCTH U €r0
cpoiictBa. Oynknus. [Tocrpoenue rpaduxos Gynkuuii. [Ipenen Gpynkuun. OCHOBHBIE TEOPEMBI O
npeznenax ¢pyHkuuu. [lepBsiil 1 BTopoii 3amMedarenbHble npeeisl. CpaBHeHHE OECKOHEYHO MaJIbIX U
0ECKOHEUHO OOJIBIINX BETMYMH. JKBUBAJICHTHBIE OECKOHEUYHO MaJIble BETHYUHBI.

Tema 2. HenpepbIBHOCTH GYHKIIMIA B TOUKE M Ha IPOMEXKYTKe, TOUKHU pa3pbiBa QYHKIIMH, UX
KiIaccuukanusa. ACUMNOTOTH rpaduka QyHKIMH, UX KIacCUPUKAIHSL.

Tema 3. [IpousBognas pyskiuu. ['eomerpudeckuii 1 GU3NIECKUA CMBICT TPOU3BOIHOM.
[TpaBuna nuddepennupoBanuss U GopMyIibl BHIUMCIEHUS MPOU3BOAHBIX. Tabimia Mmpou3BOAHBIX
OCHOBHBIX 3JIEMEHTapHbIX (PyHKIMI. Beruncinenre npou3BoaHbIX GYHKIUHN, 3aJaHHBIX Pa3IMYHbIM
obpazom. [luddepenunan. [IponsBoausie u nuddhepeHnuansl BEICIHIX MopsakoB. [Ipubnnxennsie
BBIYUCIICHUSI ¢ IOMOIIBIO AU hepeHnanos.

Tema 4. IlpaBuno Jlonurana. Popmyna Teinopa. Packpeitue HeomnpeaeneHHOCTEN
pasinyHoro tuna. Pa3jgokeHHe OCHOBHBIX 3JeMeHTapHbIX (yHKOUM 1o ¢opmyne Teiinopa.
[TpubmkeHHbIE BRIYUCICHUS C TOMOIIBI0 popmynsl Teitnopa.

Tema 5. OcHoBHbIE TeopeMbl 1u(pHepeHInaTbHOI0 HCUUCTIeHNs .. MOHOTOHHOCTD (DYHKLIMH,
KCTpeMyMbl HeoOxoaumble M J10CTaTOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKAJBHOTO IKCTPEMyMaA.
Wccnenoanue Beimykinocty rpaduka Gynkuu. Touku nepernda rpaduka pynkinuu. O0mmas cxema
uccieoBaHus QyHKIMK U OCTpoeHus ee rpaduka. CBoiicTBa (GyHKIMN, HENPEPHIBHBIX Ha OTPE3KE.
HauOonbiiee 1 HaumMeHblee 3Ha4eHNs (YHKIIMU Ha OTPE3Ke.

Paznea 2. luddepenunanbHoe ucuucjieHne PyHKIMA HECKOJBKUX NepeMeHHbIX

Tema 1. OyHKIIMKM HECKOJBKUX MEPEMEHHbIX. JIMHMM U MOBEPXHOCTHU YpOBHsS. YacTHble
npousBoaHbie. [lomwbrit  nuddepenmmann. [Tpou3BoHBIE CIOKHONW (YHKIIMH HECKOJIBKUX
nepeMeHHbIX. YacTHble Tpou3BoAHbIE U MU depeHuansl Beicunx nopsaakos. Teopema [Bapua.

Tema 2. [IpousBonHas no HampasieHuto. ['paguent. KacatenbHasa k kpuBoi. KacarenpHas
IUIOCKOCTh UM HOpMasb K noBepxHocTu. Dopmyna Teitnopa. DkcTpeMyM (GYHKIUM HECKOJIbKHX
nepeMeHHbIX. HeoOXoquMble U JOCTaTOUHBIE YCIOBUS SKCTPEMYMA.

Pazgen 3. UnTerpajibHoe HCUMCIEHHE

Tema 1. IlepBooOpasnas. Teopema cCyIIecTBOBaHHSI HEOINPENEIEHHOIO MHTErpaa.
Heonpenenenuslii MHTETpaa U €ro cBoicTBa. Tabivila MHTErpajoB OT OCHOBHBIX 3JIEMEHTApPHBIX
byHKIMA. MeToJl HemOCPeACTBEHHOTO0 WHTETPUPOBAaHUS. MeTO/bl WHTETPUPOBAHUS C TOMOIIBIO
3aMEeHbI IEPEMEHHOM, M0JIBeIEHUEM 1101 3HaK Auddepennana. MeToa HHTETpUpOBaHUS 110 YACTSIM.
WHTerpupoBaHie palMoOHANbHBIX Ipo0el, MHTErpUpOBaHNE HEKOTOPBIX BUIOB MPPALMOHANBHBIX U
TPUTOHOMETPUUECKUX (PYHKIIHH.

Tema 2. 3agaun, NpUBOAAIIME K IOHATHIO ONpEAEIEHHOro MHTerpaia. OnpenencHHbIN
WHTErpaJl, €ro CBOWCTBA. YCIOBUS HHTETPUPYEMOCTH. IMHTErpan c mnepeMEeHHBIM IPEaEIoM
unterpupoBanus. ®opmyna Heiorona — JleiiOHuma. 3amMeHa NepeMEHHOH B OIPEEIIEHHOM
uHTerpane. lIpunoxeHus OnpeneNeHHOro HMHTErpaja B IE€OMETPUM W MeXaHUKe (BBIYHCIICHHE
IUIOIAAEH TIOCKUX (UTYp, JUTMHBI KPUBOH, 0OBEMOB.

Tema 3. HecoOGcTBeHHBIE HHTErpanbl NEPBOIO U BTOPOro poja (Mo OeCcKOHEUHOMY
POMEXYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIMI Ha KOHEYHOM MPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, npuBOAAIIME K KPaTHBIM UHTETrpaiaM. J[BOMHON U TPOMHON MHTErPaJIbl, UX
cBoiicTBa. [IpaBuia BeIYMCIEHUS IBOMHBIX HHTETPAJIOB.
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3.4 TemaTnKa CEMUHAPCKUX/IPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 CemuHapcKue/IpaKTUYECKUE 3aHATUS

[Ipaktnueckoe 3anstue 1. Yuciosas nociaeaosarenbHOCTh. [Ipenen yncnoBoi
IIOCJIEI0BATEIBHOCTH U €ro cBoMcTBA. [IpaBuia npeaenpHoro nepexona. @yukuus. [Ipenen
byukun. Teopemsl o npeaenax gyHkuuu. [1epBbiit 1 BTOpOii 3aMeyaTeNIbHbIE IPEAEIbI.

[IpakTuueckoe 3ansarue 2. CpaBHEeHHE OECKOHEYHO MAJIBIX U OECKOHEUHO OOJBIIIX
BEJIMYMH. DKBUBAJICHTHBIE OECKOHEUHO MaJible BEJIMUUHBI.

[IpakTuueckoe 3anarue 3. PackppiTe HEONPEAEIEHHOCTEN PA3INYHOTO TUIIA

[Ipaktuueckoe 3anarue 4. HenpeprlBHOCTH GYHKIUI B TOUKE M Ha TPOMEKYTKE.
Opnocroponnue npeaensl. Touku paspeiBa pyHKIMU. [Ipumeps! penienus 3agad

[Ipaktuueckoe 3anarue 5. [IpousBognas ¢pyukuuu. [Ipasuna nuddepenunpoanus u
(dopMyIIBl BRIYHCICHUS TPOU3BOIHBIX. TexHuka nupdepeHnpoBaHus

[IpakTrueckoe 3anstue 6. AuddepennupoBanne oOpaTHbIX GYHKINN, GYHKIIHHA, 3aJaHHBIX
HESIBHO, MTApaMeTPHUYECKH, Jorapudmuueckoe auddepenurpopanue

[Ipaktrueckoe 3ansatue 7. uddepennman. 'eomerpudeckuii cMbict nuddepenimana.
[TpousBoaHbIe U AU PepeHITnaNTbl BEICIUX MOPSIKOB. [[prOmmKeHHbIC BEIYUCICHUS C IOMOIIBIO
nuddepeHmranos.

[Ipaktuueckoe 3ausitue 8. [Ipasuio Jlonurtans. ®opmyna Teinopa. Packpeitue
HeolpeAeNeHHOCTE! pa3InyHoro Tumna. PasiiokeHus OCHOBHBIX JIEMEHTAPHBIX (PYHKIMH MO
dbopmyiie MakiopeHa.

[Ipaktrueckoe 3ansatue 9. [IpubnmkeHHbIC BRIYUCICHHS ¢ TOMOIIBI0 hopmyitel Teitnopa.

[Ipaktuueckoe 3anarue 10. [ToaHoe uccienoBanue GyHKINN U TOCTPOSHUE TPAPUKOB.
[Tpumepsl

[Mpaktuueckoe 3ansarue 11. [ToaHoe uccienoBanre GyHKINN U TOCTPOSHUE TPAPUKOB.
[Tpumeps (Tpo10IKEHNE)

[IpakTnueckoe 3anarue 12. JIuHum v noBepXHOCTH ypoBHS. YacTHbIE MPOU3BOAHBIE U
nuddepeHra mepBoro mopsiika.

[paxtuyeckoe 3ansTue 13. [omueiit nuddepennnan. [IponsBoaHbIe CI0KHON QYHKITUH.
[TpousBoaHas GyHKINH, 3a1laHHON HesIBHO. YacTHbBIE MPON3BOAHbIE U U depeHIaTbl BBICIINX
nopsakoB. Teopema lIBapiia.

IIpakTuueckoe 3anstue 14. [IpousBoaHas mo HanmpaBiaeHUto. [ paiueHT.

[TpakTudeckoe 3anarue 15. DkcTpeMyM (GYHKIIMU HECKOJIBKHUX TIepeMeHHBIX. HeoOXoumble
U IOCTaTOYHBIE YCIIOBHS SKCTpEMyMa.

[Ipaktuueckoe 3anarue 16. CemuHap 1o pyHKIMSIM HECKOJIBKUX MEPEMEHHBIX

[Ipaktrueckoe 3anstue 17. [lepBooOpasnas. HeonpeneneHHbINH HHTETpaI U €70 CBOMCTBA.
MeTto1 HENOCPeACTBEHHOTO UHTETPUPOBAHMSI.

[IpakTrueckoe 3ansatue 18. MHTErpripoBaHue ¢ MOMOIIBIO 3aMEHBI IEPEMEHHOM,
NOoJBEeICHUEM 101 3HaK Auddepennnana. MeTon HHTETPUPOBAHUS IO YACTIM

[Ipaktrueckoe 3ansatue 19. MHTerpupoBanue parmoHaIBHBIX APO0EH, HHTETPUPOBAHHE
HEKOTOPBIX BUIOB UPPAITUOHATBLHBIX (PYHKITHIA

[Ipaktrueckoe 3anstue 20. MHTErpupoBaHUe TPUTOHOMETPHUYECCKUX (PYHKITUH.

[IpakTuyeckoe 3ansTre 21. Boruncienne onpeaeneHHbIX HHTETPAIoB 1o popmyJie
Herorona-Jleitbnuna. 3aMeHa nepeMeHHOM U HHTETPUPOBAHUE 110 YACTSAM B ONPECIIEHHOM
UHTETpae.

[Ipaktuueckoe 3anarue 22. [IpunoxeHus onpeneIeHHOro HHTerpaia B TEOMETPUN U
MEXaHHKE (BBIYHCIICHUE IUIOMAACH IIIOCKUX (UTYD, UTHHBI KPHBOM).

[Ipaktuueckoe 3anarue 23. [IpunoxeHus onpeneIeHHOro HHTerpaia B TEOMETPUU U
MEXaHUKe (BBIYMCIICHHE 00HEMOB, IUIOMIA/ICH TOBEPXHOCTH).
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[IpakTuueckoe 3anarue 24. HecoOCTBEHHbIE MHTETPAJIBI IEPBOTO U BTOPOTO poja, UX
BBIYHUCIICHHE.

[IpakTuueckoe 3anarue 25. 3agaun, NpUBOASAIINE K KpaTHBIM HHTErpanaM. Berancnenue
JBOMHBIX HHTErPAJIOB CBEJEHUEM K IIOBTOPHBIM. 3aaun Ha U3MEHEHHE NTOPSAIKA NHTETPUPOBAHUS B
JIBOMHOM MHTErpajie

[IpakTruyeckoe 3ansaTue 26. ['eomerprueckue u puzndeckre NpUI0KeHUs KPaTHBIX
UHTETpaJioB, IPUMEPHI BEIUUCICHHUS.

[IpakTnueckoe 3anarue 27. KOHTpOJIbHOE TECTUPOBAHUE 110 KypCy.

3.4.2 JlaGopaTopHble 3aHATUS
He npegycmorpensl

3.5TemaTnka KypcoBbIX IPOEKTOB (KYPCOBbIX padoT)

He npenycmorpensl

4 Y4yeOHO-MeTOAUYECKOEe U HHPOPMALIMOHHOE o0ecieueHne
4.1 HopmatuBHbie 10KyMeHTbI 1 OCThbI

He npenycmotpensl

4.2 OcHoBHasl JINTepaTypa

1. ®uxrenroinsil, I'. M. OcHoBBI MaTeMaTH4eckoro aHanu3a. Yacte 1 / I'. M. OUXTEHTOIBIL.
— 15-¢ u3n., crep. — Cankrt-IlerepOypr : Jlanp, 2023. — 444 ¢. — ISBN 978-5-507-45877-6. —
Texkcr: onexTtpoHHslli /  JlaHb  :  3NEKTpOHHO-OMOMMOTewHas  cuctema. —  URL:
https://e.lanbook.com/book/289001.

2. ©uxtenronsll, I'. M. OcHOBBEI MaTeMaTHuyeckoro ananusa. Yacte 2 / I'. M. ®UXTEHT0ab1I.
— 14-e uzn., crep. — Cankrt-IlerepOypr : Jlanp, 2023. — 464 c. — ISBN 978-5-507-46113-4. —
Texkcr:  onexTpoHHblli /  JlaHb  :  3NEKTpOHHO-OMOMMoTewyHas  cuctema. —  URL:
https://e.lanbook.com/book/297692.

3. Kynpssues, JI. 1. Kpatkuit kypc maTemaTnyeckoro ananusa : yueonuk / JI. JI. Kyapssies.
— 4-e m3x., mepepadb. — MockBa : ®UBMATIIUT, 2021 — Tom 1 : duddepenuuanpHoe u
WHTErpaJIbHOE UCUYHCIICHHs PYHKIIUN oHON niepemeHHoi. Psaasr — 2021, — 444 ¢. — ISBN 978-5-

9221-1585-8. — Tekcer : anmekTpoHHbIH // JlaHb : 3nmekTpoHHO-OnOMmoreunas cucrema. — URL:
https://e.lanbook.com/book/185644.

4.3 lonoJHUTEIbHAS JIUTEPATypa

1. Munocues, B. b. Kypc maremMatuku A TEXHUYECKUX BBICIIUX yUEOHBIX 3aBEACHUH :
yueOHoe nmocodbue / B. b. Munocries, B. I'. 3y0okos, B. A. JIsxoBckuii. — 2-¢ uzn., ucnp. — CaHKT-
[TeTepOypr : Jlanp, 2022 — Yacts | : Ananutudeckas reometpus. [Ipeaenst u psaapl. PyHKIMH U
npousBoHbIe. JIuHeltHas u BekTopHas anredpa — 2022, — 544 c. — ISBN 978-5-8114-1558-8. —
Texct:  onekTpoHHBIM //  JlaHb  :  3JeKTpoHHO-OMONMMoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/211352.

2. Munocnes, B. b. Kypc marematuku sl TEXHUYECKHUX BBICHIMX YYEOHBIX 3aBEIACHUH :
yueOHoe nocodue / B. b. Munocres, B. A. JIsxoBckuii, A. 1. MapTbiHEHKO. — 2-€ U3[., UCTIP. —
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Canxkr-IlerepOypr : Jlanb, 2022 — Yacte 2 : OyHKIMHA HECKOJIBKUX NEPEMEHHBIX. MHTETpampHOe
ucuncnenue. Teopus moms — 2022. — 432 c. — ISBN 978-5-8114-1559-5. — Tekcr :
JICKTPOHHBIH // Jlann : ANEKTPOHHO-OMOTHOTEIHAS cUcCTeMa. — URL:
https://e.lanbook.com/book/211355.

3. Munocries, B. b. Kypc mMaTtemMatuku Juisi TEXHAYECKUX BBICIIAX YYCOHBIX 3aBEACHHM :
yuebHoe nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3y6koB. — 2-e uzn., ucnp. — CaHKT-

[lerepOypr : Jlawp, 2022 — Yacte 3 : Jludpdepenuuanbuple ypaBHEHUS. YpaBHEHUS
maTtematuueckoit pusuku. Teopus ontumuzanuu — 2022. — 528 c. — ISBN 978-5-8114-1560-1. —
Texct:  osnexTpoHHbM /  JlaHp  :  2JeKkTpoHHO-OMOnmoreyHas  cucrema. —  URL:

https://e.lanbook.com/book/211358.

4. Tlymxaps, E. A. Kypc matemaTtuku s TEXHUYECKUX BBICHIMX Y4YEOHBIX 3aBEACHHUN :
yueOHoe ocobue / E. A. Ilymkaps, H. A. bepkos, A. 1. MapTeiHeHKO. — 2-€ u3[., ucnp. — CaHKT-
[TeTepOypr : Jlanb, 2022 — YacTs 4 : Teopus BepOATHOCTEH U MaTeMaThu4eckas ctaTuctuka — 2022.
— 304 c. — ISBN 978-5-8114-1561-8. — Texkct : »nekTpoHHbIHN // JlaHb : 3JI€KTpOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/211382.

4.4 JneKTpOHHBIE 00pPa30BaTeIbHbIE PECyPChI

[IpoBenenue 3aHATHI U aTTECTALMi BO3MOXKHO B IMCTAHIMOHHOM (hopMaTe ¢ MpUMEHECHUEM
CHUCTEMBbI JucCTaHIMOHHOro o0O0yueHusi yHuBepcurera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoit «MaremaTHKa» JIEKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB (DOP) mo Bcem pasnenam
IPOTrpaMMBbl:

DeMeHTBl MaTeMaTHYECKOTO
aHaJIu3a

WHTerpanabHOe HCUHCICHHUE
GYyHKIMH OJTHOW TEpEeMEHHOM
Huddepennmanbaoe
ucuucienue GpyHKIuin https://online.mospolytech.ru/local/crw/course.php?id=3362
HECKOJIbKUX MEPEMEHHBIX
JlomoHUTEIbHBIC TIIaBbI
MaTeMaTHYeCKOro aHaJIN3a

https://online.mospolytech.ru/local/crw/course.php?id=313

https://online.mospolytech.ru/local/crw/course.php?id=3781

https://online.mospolytech.ru/course/view.php?id=3592

Pazpaborannbsie JOP BKJII0UAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

4.5 JInneH3n0OHHOE H CBOOOTHO PACIIPOCTPaHsAeMoe MPOrpaMMHoOe
odecreuenue

1. Microsoft-Office
2. Microsoft-Windows


https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/course/view.php?id=3592
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4.6 CoBpemMeHHbI€e IPo(eccHOHAIbHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

IIepeuens pecypcoB cetu MHTEpHET, TOCTYITHBIX JAJIsI OCBOEHUS TUCIUIIIIMHBIL:

Ne HanmenoBanue Ccbuika Ha pecypc JlocTynHOCTB

NudopmaninoHHO-CrIpaBOYHbIE CUCTEMBbI

JlocTynHa B ceTn
1 |Stack Overflow https://stackoverflow.com/ | Uurepuer 6e3
OTpaHUYCHUIN

o | Madpopmanmonnsie pecypest Cern

Koncybrantlloc http:// www.consultant.ru JlocTyIHO

[TopTan @enepabHBIX TOCYIAPCTBEHHBIX
3 | 06pa3oBaTenbHBIX CTaHAAPTOB Bhicmero | http://www.fgosvo.ru. JoctymnHo
o0OpazoBaHus

DNeKTPOHHO-OUOTMOTEUHBIE CHCTEMBI

Jlanb https://e.lanbook.com/ JlocTyIiHa B CETH
4 Wutepuer 6e3
OTpaHUYCHUI

IPR Books https://www.iprbookshop.ru/ | loctymsa B cetn
5 WutepHer 6e3
OTpaHUYCHUI

[Tpodeccronanbhbie 6a3bl TaHHBIX

ba3a naHHBIX HAYYHOU AIIEKTPOHHON http://www.elibrary.ru JlocTymHO
6 |6ubmmorexn
(eLIBRARY.RU)

Web of Science Core Collection — http://webofscience.com JlocTymHo
7 |monuremarnyeckas pedepaTusHoO-
oubnuorpaduyeckas 1 HayKOMETpHUYECKast
(6bubmmomeTpudeckas) 6a3a JaHHBIX

5 MarepuajbHO-TeXHHYECKOE o0ecrneueHne

Aymuropus Ul JIEKIIMOHHBIX, MPaKTHYECKUX 3aHsTuil. OOOpyIoBaHWE W armaparypa:
ayUTOpHAas JOCKa, BO3MOXHOCTh UCIIOJIb30BAHMS MYJbTUMEIUUHOTO KOMILIEKCA.


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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6 MeTtoauyeckne peKOMeHIAUNH

6.1 MeToanuyeckue peKoMeHIalUH IS NIPenoaaBaTeis M0 OpraHu3anuu
o0yueHus

[Ipexxne Bcero, ciemyeT oOpaTUTh BHHMAHHME CTYJEHTOB Ha TO, YTO MPAKTUYECKH BEChH
M3y4aeMbIil MU MaTepHal He TpeOyeT KaKoi-Tu00 CrennanbHOU (JIOMOTHUTEIBHON ) MOATOTOBKH U
BIIOJIHE MOXKET OBITh YCIEIIHO M3YyY€H, €CIM CTYACHTHI OYyAyT MOCElaTh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JIOMAallHUE 33/aHUSl U TI0JB30BAThCSA (IIPU HEOOXOTUMOCTH) CHCTEMOW IUTAHOBBIX
KOHCYJIbTAllUil B TEUEHHUE KAXKJOTO cemecTpa. Bomenmme B Kypc MaraHain3a pas3zeiibl SBISIOTCA
KJIJACCUYECKHMHM, B TO K€ BPEMS OHM IPAKTUYECKM OPUEHTHPOBAHBI, TAK KaK MMEIOT LIMPOKOE
pacnpocTpaHEHue Il PELEHUs PAa3HOTO poja 3ajad BHYTPU CAMOM MATEMAaTHUKH W MPUKIATHBIX
3ana4. VX ocBOEHME NMOMOXKET CTYJEHTaM JIOTUYECKU BEPHO, apryMEHTHPOBAHO U SICHO CTPOMTH
YCTHYIO M MHCBMEHHYIO peub, YCIICHIHO MPUMEHSATh HAKOIUJICHHBbIC 3HAHUS B MPO(eCcCHOHAIBHOM
JESATEIBHOCTH.

HeobxomuMo ¢ camMoro Hayana 3aHSATHH pPEKOMEHIOBAaTh CTYJEHTaM OCHOBHYIO H
JIOTIOJIHUTENIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa JaTh CIIMCOK BOIPOCOB AJIs MOATOTOBKH K
JK3aMEHY.

Ha nepBom 3aHATHY 110 AUCHUIUIMHE CIEAYET 003aTeIbHO MPOUH(POPMHUPOBATH CTYICHTOB O
BUJE U (popmax TeKyIIell U MPOMEKYTOYHON aTTeCTalMi 0 AUCHUIUIMHE, CPOKAX MX MPOBEACHUS,
YCJIOBHSIX JIOMyCKAa K MPOMEXKYTOUHOM aTTEeCTallMM, NPUMEHSIEMBIX BHIAX MPOMEKYTOYHOTO
KOHTPOJISL.

W3noxxeHne TEOPETUUYECKOTO MaTepualla JIOJKHO CONPOBOXKIATHCS WIUIFOCTPATUBHBIMU
pUMepamMu, TIIATENIbHO OTOOpPaHHBIMU MpENoAaBaTeNieM TakK, YTOObl TEXHUYECKHE TPYIHOCTU U
BBIKJIQJKM TpU PEIICHUU 3aJaud HE OTBJIECKAIM OT TJABHOIO: OCMBICIEHUS HIEHM U CYTH
npuMeHsieMblX MeToJ0B. CremyeT Bcerda yKa3blBaTh IPUMEPBl MPAKTUYECKOIO MPUMEHEHUs
pPacCMOTPEHHBIX Ha 3aHATUSAX YPAaBHEHHUNA U (POPMYIL.

[IpakTuueckue 3aHATHSA JOJDKHBI OBITH OPraHU30BaHBI MPEINOojAaBaTeNieM TaKUM 00pa3oM,
yTOOBl ~ OCTaBAJIOCh BpEMs Ha IMEPUOJUYECKOE BBIIOJIHEHHWE CTYJIEHTaMU HEOOJbIION
CaMOCTOSITENILHOM paObOThI B ayAUTOPUH I IPOBEPKU YCBOCHHUS M3JI0KEHHOTO MaTepHaia.

[IpenonaBatenp, BeAylIUil NPAKTUYECKUE 3aHATHUSA, JOJDKEH COIVIACOBBIBaTH Y4eOHO-
TEMaTUYECKHH IJIaH 3aHATHH € JIEKTOPOM, UCTIOIB30BaTh €IUHYIO CUCTEMY 0003HAUECHU.

[Ipenonasatento ciaenyeT 10OMBATHCA CUCTEMATHUECKON HEMPEPHIBHOM pabOThI CTYIEHTOB B
TEYEHHE CeMecTpa, HEOOXOAMMO BBISBIISATH CUIILHBIX CTYJIEHTOB U MPUBJIEKATh UX K HAY4YHOH paboTe,
K Y4aCTHIO B Pa3HOTO poJia OJUMIINA/IaX U KOHKypcax.

CTyaeHT A0KEH OLyIIaTh 3aMHTEPECOBAHHOCTh MIPENO/1aBaTelisd B JOCTUKEHUH KOHEUHOTO
pe3ynbTara: B IpuoOpeTeHNH 00y4JaroIMMUCS IPOYHbIX 3HAaHUH, YMEHUH U BJa/IeHNs HAaKOTUIEHHOM
uHbopMalmen s peneHus 3a1a4 B IpodecCUOHaIbHON AeSITENEHOCTH.

[IpoBenenue 3aHATHI U aTTECTALIM BO3MOXKHO B TMCTAHIIMOHHOM (hopMaTe ¢ MpUMEHEHHEM
CHUCTEMBbI JucTaHIMOHHOro o00yueHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTtemaTuka» 3JIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo Bcem pazaenam
nporpammsl (cM. 11. 4.4).

[opsimox mpoBeneHus: paboT B OUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIbHBIMU
paclopsHKeHUSIMH MTPOPEKTOpa Mo yueOHOM paboTe U/Uiu EHTPOM y4eOHO-METOINYECKON paboThI.

6.2 MeToanueckue yKazaHusl JJ1s1 00y4alouuXcsi 0 OCBOCHUIO IH CIUNJIMHBI

[Ipn wm3yuenun auddepeHIHAIBHOTO HCUUCIEHUs (PYHKIIUHA OJHOW TEepEeMEHHOMN
HCO6XO,Z[I/IMO 06paTI/ITI: BHUMAHHUC Ha IOHATUC Mpclciia (bYHKI_II/II/I B TOYKE HN METOAbI €TI0
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BbIuncieHus. [Ipeaen — olHO U3 OCHOBHBIX MOHATHI MaTeMaTudyeckoro aHanuza. [Ipu Beluucienun
npenenoB  (QYHKUMH  Haxo, TMpPeXIEe BCEro, BBIACHUTh  XapakTep  HEONPEeAEICHHOCTH
0 o
—, —,0-00, 00—00, 1* |. Yro6w OBJIQJICTh TEXHUKOU PEHICHHUS 3a/1a4 Ha BEIYUCIIEHUE MPEICIIOB,
o0
HAJI0 3HATh JBa 3aMevaTebHbIX Mpesesna, TaOJuIly SKBUBAICHTHBIX OECKOHEYHO MajbIX, IPABUIO
Jlonurans, pa3inyHble IPUEMBb] PACKPBITHS HEOIPEIEICHHOCTEN B 3aBUCUMOCTH OT BHUJ1a (PYHKIIMH
U PEIINTh TOCTaTOYHO OO0JIBIIOE KOJTMYECTBO 3ajay.

[lpu wm3ydeHuM TeM, IMOCBSIIEHHBIX MPOU3BOAHOW W auddepeHnnany QyHKIUH, HATO
OCMBICIIUTh UX F€OMETPUYECKUN CMBICI, IOHUMATh pa3inuue MeXAy HUMHU (IuddepeHuan - 31o
[JIaBHAs JIMHEWHas 4YacTh nOpupaiieHus ¢GyHkuuu). TBepao 3HaTh (Kak TaOIUIly YMHOKEHHS)
dopmynsl  auddepeHIUpPOBaHUS ~ OCHOBHBIX  3JEMEHTapHbIX  (QYHKIMA M [paBUia
muddepeHpoBaHus (Bce, KOHEYHO, HO OCOOEHHO mpaBwio IudepeHIMPOBaHUS CIOKHOU
¢ynkuun). Heobxonumo oOpaTUTh BHUMaHME Takke Ha 0COOeHHOCTH AudQepeHIrpoBaHUSL
GyHKIMI, 3aJaHHBIX B HEABHOM (¢opMe, NapaMeTpUuecKHd, Ha MpUeM Jorapudpmuyeckoro
T depeHIpoBaHus.

Cremyer 4eTKO 3HaTh U YMETh IPUMEHSTH aJITOPUTM HCCIIEIOBaHUS (QYHKIUN U TIOCTPOCHUS
rpauKoB: OIpeaesieHHe TOuYeK pas3pbiBa (M HUX KIacCU(UKALUIO), acUMOTOT rpaduka
(BEepTHKAIbHOM, HAKJIOHHOW, TOPU3OHTAIBHON), HEOOXOJUMBIE W JOCTAaTOYHBIC YCIIOBHUSA
MOHOTOHHOCTH ()YHKIIMH, CYILIECTBOBAHUS JIOKAJBHOI'O SKCTPEMYyMa, IPOMEXYTKOB BBITYKIOCTH U
BOTHYTOCTH (DYHKIIMU M TOUYEK Teperuda.

[Ipu u3yueHun 1aHHOTO pa3zena Heo0X0AUMO OOpaTUTh BHUMAHUE Ha TO, YTO (PYHKLIUS IBYX
NEPEMEHHBIX MMEET HArJIATHBIA T€OMETPUYECKHHA CMBICI — 3TO TOBEPXHOCTh B TPEXMEPHOM
npoctpaHcTBe. Hajo OCMBICIUTh MOHATHS YaCTHBIX NMPOU3BOAHBIX U MOJIHOro auddepeHunana u
0COOEHHOCTh WX BBIYHCICHHSA, OBJIAJCTh TEXHUKOW BBIUYMCICHUS IPOU3BOJHBIX OT CIIOKHOU
(GYHKIMN HECKOJNbKUX NepeMeHHbIX. Cienyer oOpaTuTh BHUMaHME Ha TO, YTO Ul (DYHKLIUHU

Z= Z(X, y) CMEIIaHHbIC YaCTHBIC MPOW3BOJHBICE BTOPOrO TIOPSAKA PaBHBI MEXIy COOOi:
0z 9’z
OXoy  oOyoX

Jlis GYHKIIMM HECKOJIbKUX NMEePEMEHHBIX CKOPOCTh M3MEHEHUs (PYHKIHMU B MPOU3BOJIHLHOM
HaNpaBJICHUU XapaKTepU3yeTcss MPOM3BOJHOW 110 HANpaBJIEHUIO, a HauOOJbIIasi CKOPOCTh
u3MeHeHus: pyHkuuu OyneT B HalpaBiIeHMM BeKTopa rpaaueHrta. Cienyer oOpaTHUTh B 3TOW TeMe
BHUMaHHE Ha HEOOXOJMMOE M JOCTAaTOYHOE YCJIOBHUS CYIIECTBOBAHHUS HKCTpeMyMa (YHKIHUU
HECKOJIbKMX MEPEMEHHBIX.

B unHTerpanbHOM MCUMCIIEHUH pelaeTcs 3a/1a4a, 0OpaTHOM TOM, KOTopas paccMaTpUBaiach B

muddepeHIIMaTbHOM HCYHMCIEHUU. HEOOXOIMMO HaWTH [UIsl JaHHOM (YHKIHMH f(X) TaKyro

(reopema IlIBapia), To ecTh MOPAI0K TUGEPEHIIUPOBAHNS HE UMEET 3HAYCHHUS.

(GyHKIWIO, TIPOM3BOAHAS OT KOTOpPOW Obla OBl paBHa 3agaHHOW. MHTerpumpoBanue QpyHKUIUH —
JIOCTaTOYHO CJIOKHBIM pa3fesl MaTeMaTHKH, OBIaJAE€Th KOTOPBIM MOXHO TOJBKO, €CIU CTYACHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIMYECTBO HHTETPAJIOB PA3HOTO TUIIA.

Hano tBepio 3HaTh TabIUIy UHTETPATIOB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKIMI, OCHOBHBIE
METOABl MHTETPHPOBAHUS (3aMEHAa TIEPEMEHHOM, TojBeneHue mox 3HaK auddepennunana,
MHTETPUPOBAHUE IO YaCTAM, MPHUEMBbl BBIUMCIEHUS HMHTETPAJOB OT pPALMOHANBHBIX JIpoOel, oT
pa3HOTO THIA TPUTOHOMETPUIECKUX (PYHKITHI).

Hano ocMBICINTE €IMHCTBO TNOAXOJAa K IIOCTPOCHHIO OIPEACIEHHBIX, KpaTHBIX,
KPHBOJIMHENHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — IIOCTPOEHUE HEKOTOPOW MHTErPAJIIBHOM CyMMBI U
IIpEEIbHBIN EPEXO.

3HaTh TEOMETPUYECKHH CMBICII M OCHOBHYIO (OPMYJY BBIYHCICHHS OIPEIEICHHBIX
uHTerpanoB — ¢opmyny Heiorona — JleiiOHuma, reomerpuyeckue U (U3NYECKHE MPUIOKEHUS
OTIPEIENIEHHBIX U KPATHBIX MHTETPAJIOB, YMETh HAXOAUTB IIJIOLIA/1b INIOCKON QUTYpBI, AJTMHY KPUBOM,
00BbEM U IJIOLIA/lb TOBEPXHOCTH TEJ BpAILEHUS.
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AynuTOpHAS CaMOCTOSATEIbHAS paboTa MO JUCIHUILTAHE BBITOHICTCS HA YUSOHBIX 3aHATHSIX
MOJ1 HEMOCPEACTBEHHBIM PYKOBOJCTBOM IMPEMOJABATENS U TIO €r0 3aJaHUIO.

BueayautopHass camocrosiTenbHass paboTa  BBIIOJHAETCS CTYACHTOM 110  3a/laHuIo
npenoaaBaTens, Ho 6e3 ero HemoCPeICTBEHHOTO Y4aCTHsI.

3adauu camocmoamenbHoil padomul CHyoOeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHON padoTHI;

- OCBOCHHE COJICPIKAHUS JUCIIHILTUHBL;

- yriayOseHne coiep KaHus U 0CO3HaHWE OCHOBHBIX MOHATUN JUCIUIIINHBL;

- ICTOJIb30BaHUE MaTepUasa, COOPaHHOIO U MOJIYYEHHOTO B X0J1€ CAMOCTOATEIbHBIX 3aHATUN
1utst 5 (PEeKTUBHOM MOATOTOBKU K SK3aMEHY.

Buowl éneayoumopnoii camocmosamenvnoii pabomul:

- BBITIOJTHEHUE PacUYeTHO-TpauuecKux pador;

- IOJTOTOBKA K K3aMEHY;

- IOAATOTOBKA K CEMUHAPY;

J171s1 BBITIOTHEHUS JIFOOOTO BHJIa CAMOCTOATEILHON paboThl HEOOXO0IUMO TIPOUTH CIICTYIONINE
STamblL:

- OTIpEJIeICHUE 1IETH CAMOCTOATEIbHOU PadoTHI;

- KOHKpeTH3alus I03HaBaTeIbHOM 3a/1a4u;

- CAaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENILHON padoTe;

- BBIOOD aJIeKBaTHOTO crioco0a JeiCTBHS, BEIyIIEro K PEIICHUIO 3a/1a4H;

- TUIAHUPOBaHKE PAOOTHI (CAMOCTOSATEIHPHOMN I C TIOMOIIBIO MIPETIOIaBATEIS ) HAJl 3a/IaHUEM;

- OCYIIECTBJICHHE B TMPOIIECCE BBINOJHEHUS CAMOCTOSITEIbHOW pabOThl CaMOKOHTPOJIS
(IPOMEKYTOYHOTO ¥ KOHEYHOTO) PE3YJIHTATOB pa0OTHl M KOPPEKTHPOBKA BHITIOTHEHHS PAOOTHI,

- pednekcus;

- Ipe3eHTaIus padoThI.

7 DoH/J OLIEHOYHBIX CPEJACTB

B mporiecce 00y4eHHsT HCIIONB3YIOTCS CIETYONINE OIEHOYHBIE (OPMBI CAMOCTOSITEIHHOMN
paloThI CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCIEBAEMOCTH U MPOMEXYTOUHBIX
aTTeCTallUN:

- pacueTHO-TpaduvecKue paboTH;

- KOHTPOJIbHBIE Pa0OTHI;

- TECTUPOBAHHUE;

- SK3aMeEH.

O1ieHOYHBIE CPEJCTBA TEKYIIETO0 KOHTPOJIA YCIIEBAEMOCTH BKIIFOUAKOT KOHTPOJIBHBIE 3aTaHUS
WHANBUAYAIBHO IS K&XKA0T0 00yJaroerocs.
B pesynbrare ocBOCHUS AUCITUIUTHHBI (MOIYIIs1) POPMUPYIOTCS CIACAYIOIINE KOMIIETEHITUH:

Koa xoMnereHuun HaumeHoBaHMe KOMIIETEHIIUH BBIITYCKHUKA
OIIK-1 Crioco0€eH HUCIIOJIb30BaTh IOJIOKCHU, 3aKOHBI 1 MCTOAbI CCTCCTBCHHBIX
HAaYK U MAaTCMATHUKU IJId PCIICHHUA 3a1a4 HH)KCHCpHOﬁ JCATCIIBHOCTH
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7.1 MeToabl KOHTPOJISI U OLCHUBAHMS Pe3y/JIbTaTOB 00y4eHus!

n/n

Bun xonTpons
pe3yabTaToOB
00yueHus

HaumenoBanue
KOHTPOJIA
pe3yJIbTaToOB
o0ydeHus

Kpatkast xapakTepucTHKa KOHTPOJIS pe3yJIbTaTOB
o0Oy4eHus

PacuetHo-
rpapuyeckas
pabota

Tekymmit

OO6yuatomuiics B TE€YECHUE cemecTpa
CaMOCTOSITEJIbHO ~ BBINOJHSET Pl  pPacyeTHO-
rpapuueckux pabor mo Teme pazaena. Ilpu
MIPOBEpPKE TPEIOo/aBaTelb OLEHUBACT KauecTBO

O(bOpMHCHI/IH, IIPaBUJIbHOCTH PACUYCTOB.

KoHntpoinbHas
pabota

Tekymmit

Pemenne KOHTPOJIBHON PabOTHI OCYIIECTBIISIETCS
Ha TIOCIEAHEM 3aHATUU M3Y4aeMOro pasJela.
KonTponbhas paborta BBITIOJIHAETCS
WHIMBUAYAIbHO  KaXIbIM  cTyaeHToMm. llpum
IIPOBEPKE IIPENO/IABATEINb OLICHUBAET
MPAaBUWJILHOCTb ITPOU3BEACHHBIX PACYETOB.

Tect

Tekymmit

TecTupoBaHue MPOBONUTCSA HA ITOCIEIHEM 3aHITHH
HU3y4aeMoM TeMbl. TeCTHpOBaHUE OCYILECTBISAETCS,
nub0 TpU TIOMOIIM KOMIBIOTEPHOM CHCTEMBI
TECTUPOBaHUS, JUOO C  HCIOJb30BAHHEM
BBIJJAHHBIX TECT-33/IaHUI HA OyMa)KHOM HOCHTEIIE.
B pamkax TtectupoBaHUsS TpOBEpSETCS 3HAHUE
TEOPETHUIECKOM 0a3bl.

DK3aMeH

[TpoMexxyTOUHBII

[IpomexyTounass arrecranus OOyYAOIIUXCS B
dbopme 3K3aMeHa TPOBOJUTCSA IO Pe3yJbTaTam
BBITIOJTHEHUSI BCEX BHJIOB y4eOHOW padoTHI,
MPEAYCMOTPEHHBIX YY€OHBIM IIJIAHOM TIO JITAHHOM
JTUCIUTITUHE, TPU 3TOM YUUTBHIBAIOTCS PE3yJIbTAThI
TEKYIIErO0 KOHTPOJISI YCIIEBAEMOCTU B TEUYECHUE
cemectpa. OneHka  CTENEHU  JOCTIIKECHHS
oOydJaronmuMucs  IUIAHUPYEMBIX  PE3yJIbTaTOB
o0OydeHus 10 JUCIHAIIINHE MIPOBOJIUTCS
MpernojiaBaTeseM, BEIYLIUM 3aHATHA 1 (0)
JUCLUIUIMHE METOJO0M 3JKCHepTHOW oueHku. Ilo
HTOTaM MPOMEKYTOYHOM aTTecTaluu 10
JUCIUILUIMHE BBICTABIIACTCS OICHKA «OTIUYHOY,
«XOpOIIOY, «YIIOBJICTBOPUTEITHHOY HIIH
«HEYJOBJICTBOPUTEILHO.

7.2 Ikajia 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00yUeHUS

[Tokazarenem olLleHMBaHUS KOMIIETEHIMI Ha Pa3IMYHBIX 3Tanax uX (OpMUPOBAHUS

ABJIIACTCA  JOCTHIXKCHUC

JTUCHUTITNHE (MOIYITIO).

Oo0Oy4aroluMuUCsl [JIAaHUPYEMbIX — Pe3yJIbTaTOB

oOydeHus: 1o

IToxa3zarTenn

Kpurepum oueHuBanus

2

3

4

5

3HATh:
OCHOBBI
quddepennmansHOro

OO0yuaromuiics
JIEMOHCTPUPYET
MOJIHOE OTCYTCTBHUE

OO0yuaromuiics
JIEMOHCTPUPYET
HETOJIHOE

OOyuatorniuiics
JIEMOHCTPUPYET
YaCTHYHOE

OO0yuaromuiics
JIEMOHCTPUPYET
MOJIHOE
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1 MHTETPAIbHOTO
ucumciaeHus QyHKIUH
OJIHOH U HECKOJIbKUX

WJIM HEJOCTAaTOUYHOE
COOTBETCTBHE
CIEAYIOIINX 3HAHUM:

COOTBETCTBUE
CIEAYIOIINX 3HAHUM:
OCHOBBI

COOTBETCTBUE
CJEAYIOIIMNX 3HAHUI:
OCHOBBI

COOTBETCTBUE
CIEAYIOIINX 3HAHUM:
OCHOBBI

NePEMEHHBIX, OCHOBBI muddepentmansHoro | auddepenunansioro | anddepeHnuaIbHOr
BEKTOPHOTO U muddepeHIManbHOr0 | U MHTETPAIEHOTO 1 MHTETPAJILHOTO 0 ¥ MHTETPaJIbHOTO
rapMOHHYECKOTO 1 MHTETPAJIHOTO UCUUCICHUS QYHKIMHN | UCYUCIEHHUS QYHKIUH | MCUHUCIICHHS
aHaJIM3a, TEOPUU UCUUCIICHUS QYHKIMK | OJHOM M HECKOJNBKUX | OJHOW M HECKOJNIBKUX | (DYHKLUH OJTHOM 1
OOBIKHOBEHHBIX OJTHOHM 1 HECKOJBKUX | HEePEeMEHHBIX, TIepEeMEHHBIX, HECKOJIBKUX
g depeHImanbHbIX MIepEeMEHHBIX, BEKTOPHOTO H BEKTOPHOTO U MepeMEHHBIX,
ypaBHEHH B 00beMe, | BEKTOPHOTO H TapMOHHYECKOTO TapMOHHYECKOTO BEKTOPHOTO H
JOCTaTOYHOM JJISt TapMOHUYECKOTO aHaIn3a, TEOPUU aHanM3a, TEOPUU TapMOHHYECKOTO
U3y4YCHUS aHaJM3a, TEOPUU 0OBIKHOBEHHBIX OOBIKHOBEHHBIX aHaJM3a, TEOPUU
€CTECTBEHHOHAYYHBIX | OOBIKHOBEHHBIX UG hepeHIaIbHBIX g depeHraIbHbIX O0OBIKHOBEHHBIX
JTUCLUIUIMH Ha muddepeHmanbHbIX ypaBHEHHH. ypaBHEHUH. mddepeHmanbHbIX
COBPEMEHHOM YpaBHEHHUI. HonyckaroTcs YpPaBHEHHH.
HAay4HOM ypPOBHE. HE3HAYMTENILHBIE CBoboaHO
OLIMOKH, HETOYHOCTH, | OHEpPHpYeT
3aTpyIHEHUs [IPU PUOOPETEHHBIMU
AQHAITUTHYECKUX 3HAHUSMH.
olepamsIX.
YMeETh! OO6yuaromuiicst He OOyuaromuiics OOyuaromnuiics O0yuaromuiics
HCIIONB30BATh yMeeT WIn B JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
MaTeMaTU4IEeCKUN HEJI0CTAaTOYHOM HCIIOJIHOC YJaCTUYHOC IIOJTHOC
anmapar Ipu CTCIICHU YMECT. COOTBECTCTBHEC COOTBETCTBHUEC COOTBECTCTBHEC
H3Y4eHHH UCTIONB30BaTh CJIEAYIONINX YMEHUM: | CIHEIYIOIIMX YMEHHH: | CIEIYIOIINX
eCTECTBEHHOHAYUHBIX | MATEMAaTHYECKHH UCIIONIb30BaTh UCIIOJIb30BaTh YMEHHUIA:
JMCIMIUINHE; CTPOMTH | AIIIApar mpu MaTeMaTH4eCKHi MareMaTHYeCKHI UCIIONIb30BaTh
MaTeMaTHUeCcKue W3yYEHUU anmapar rnpu anmapar rpu MaTeMaTH4eCKHi
MoJieH (PU3HUECKHX €CTECTBEHHOHAYUYHBIX | MU3Y4YEHUH N3yYCHUU anmapar rnpu
SABJICHH, XAMHYECKUX | AUCUUIUIMH; CTPOMTh | €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX | M3yYEHUH
U TeXHUUECKHUX MaTeMaTH4ecKHe JUCLUIUIMH; CTPOUTh | AMCLMIUINH; CTPOUTH | €CTECTBEHHOHAYYHBI
IIPOLIECCOB; MOJIEeNH (PU3UUCCKUX MaTeMaTH4eCcKHe MaTeMaTH4ecKue X TUCLUILINH;
aHATH3UPOBATH SIBJICHUH, XUMHYECKUX | MOJENH (PU3NUCCKUX MOJIENHN (PU3NIECKUX CTPOUTH
U TEXHUYECKHX SIBJICHUH, XUMHYIECKUX | SIBICHHH, XUMUYECKUX | MaTeMaTHYECKHE

Pe3yIbTaThl PEHICHHS
KOHKPETHBIX 33134 C
LIEJIBIO TTOCTPOCHUS
0oJiee COBEPIICHHBIX
MOJIEIICH;
aHaIU3UPOBAThH
pEe3yJbTaThI
9KCIIEPUMEHTA;
MPUMEHATDb METO/IbI
aHaIM3a u
MOJICTTUPOBAHUS ITPH
pelreHnn
poheCCHOHATBHBIX
3aja4.

MPOIIECCOB;
aHaJIM3UPOBATh
Pe3yNbTaThl PEIICHHS
KOHKPETHBIX 3a/1a4 C
IETIBEO TIOCTPOCHHSI
Oosee COBEpIICHHBIX
MOJIEIIEH;
aHaJIM3UPOBATh
Pe3yNbTaThI
IKCIIEPUMEHTA;
MPUMEHSTH METO/IbI
aHanmM3a u
MO/JICITUPOBAHHUS TIPH
pelieHnu
poheCCHOHATTBHBIX
3ajad.

U TEXHHYECKUX
TIPOIIECCOB;
aHAIM3UPOBATh
pe3yNbTaThl peIleHHs
KOHKPETHBIX 33/1a4 C
LEJbIO TOCTPOCHUS
Oosiee coBEpUICHHBIX
MOJIEJICH;
aHAIM3UPOBATh
Ppe3yNbTaThl
9KCIEPUMEHTa;
TIPUMEHSTh METOIBI
aHanmm3a u
MOJICITUPOBAHUS IIPH
peueHun
poheCCHOHATBHBIX
3aau.

Homyckarotcs
3HAYNUTEIIbHbIC
OIIMOKH, TIPOSIBIISETCS
HEJI0CTaTOYHOCTh
YMEHHUH, 110 psARy
roKas3areJen,
oOyyarormmics
UCTIBITHIBACT
3HAYHUTENEHBIC
3aTpYOHEHUS IPU
OIIEPHPOBAHUH

U TeXHUYECKHX
MPOLIECCOB,;
AQHATM3UPOBATh
pe3yNbTaThl pelIeHHs
KOHKPETHBIX 337134 C
LIEJIBIO TOCTPOCHHS
OoJiee COBEPLIEHHBIX
MOJIEIIEH;
QHATU3UPOBATh
pe3ynbTaThI
IKCIIEPHMEHTA;
NPUMEHSATh METOMBI
aHAIN3a U
MOZEIUPOBAHUS IPU
peuenun
poheCCHOHATTLHBIX
3aja4.

YMeHUst 0CBOEHBI, HO
JIOYCKaroTCsl
HE3HAYHUTEIIbHbIC
OLIMOKH, HETOYHOCTH,
3aTpyAHCHUS TIPH
AQHAIUTHYECKUX
onepanysx, epeHoce
YMEHUH Ha HOBBIE,
HeCTaHIapTHBIC
CHTYaLlUH.

MoIenH QU3NIECKAX
SIBIICHHIA,
XUMUYECKUX U
TCXHUYCCKUX
MPOIIECCOR;
aHATM3UPOBATh
PE3yIBTATHI
pelieHust
KOHKPETHBIX 33/1a4 C
IENTBE0 TTOCTPOCHUS
Gostee coBEpIICHHBIX
MOJICTICH;
aHaJIM3UPOBaTh
Ppe3yNbTaThI
9KCIICPUMCHTA,;
HpI/IMeHHTB MECTOIbI
aHajM3a u
MOJICITUPOBAHUS IIPH
pelIeHIH
po¢eCCHOHATTBHBIX
3a/1a4.

CBoOomHO
orepupyer
prOOpPETEHHBIMHI
YMEHUSIMH,
MPUMEHSIET UX B
CUTYyaLHsIX




19

YMEHUAMU IIPU UX
[IepEHOCE Ha HOBbIE
CUTYallUU.

MOBBIICHHOMN
CJIO)KHOCTH.

BJIAJeTh:
HaBBIKAMHU
MIPUMEHEHHS] METOJIOB
muddepeHnrpoBaHns
Y UHTETPUPOBAHUSA
(YHKITHIA, OCHOBHBIX
AQHATUTHYECKUX U
YHCIIEHHBIX METOIOB
peneHus
anreOpanyecKux
g depeHraIbHbIX
YPaBHEHHUH U UX
CHCTEM.

OOyuaromuiics He
BajeeT
HEJIOCTAaTOYHOM
CTETICHH BIIaJIeeT
HaBBIKAaMHA
MIPUMEHEHHSI METOZIOB
UG hepeHITIpPOBAHNS
U UHTETPUPOBAHUSA
(bYHKIMH, OCHOBHBIX
AHAJMTHUYECKHUX U
YHCIIEHHBIX METOZ0B
pemieHus
anreOpamyecKux u
muddepeHIanbHBIX
YpaBHEHHUH U UX
CHCTEM.

501058 B

OO0yuaromnuiics B
HEJJ0CTaTOYHOU
CTETICHH BIIA/ICET:
HaBBIKAMHU
MIPUMEHEHHST METOIOB
UG depeHITMPOBAHUS
Y HHTETPUPOBAHUS
(byHKIHM, OCHOBHBIX
AQHAIUTUYECKUX
YHCJICHHBIX METOJIOB
perIeHus
anre0panyeckux u
muddepeHmanbHbpIX
YPaBHEHUN U UX
CHCTEM.
OO0yuaronuiics
UCTIBITBIBAET
3HAYHUTEIIbHBIC
3aTpYyAHCHUS IIPH
NPUMEHEHUH HaBHIKOB
B HOBBIX CHTYaIIHsX.

OOyuatorniuiics
YaCTHYHO BJIaJIeeT:
HaBBIKaMHU
MIPUMEHEHHS] METO/IOB
muddepeHnmpoBaHus
1 MHTETPUPOBAHUA
(YHKIHIA, OCHOBHBIX
AQHATUTHYECKUX U
YHCIIEHHBIX METOIOB
pemeHus
anreOpanyecKux u
nuddepeHnmanbHpIX
YPaBHEHHUH U UX
CHCTEM.

Hagbiku ocBoeHEBI, HO
JOILy CKaOTCsl
HEe3HAYHUTENbHbIC
OLTMOKH, HETOYHOCTH,
3aTpyIHEHUS TIPU
AHATTUTHYECKUX
oleparusix, mepeHoce
YMEHUI Ha HOBBIE,
HeCTaHJapTHbIC
CHUTYaIHH.

OO0yuaromnuiics B
MOJIHOM 00beMe
BJIaJICET:

HaBBIKAMH
NpUMEHEHHS
METOZIOB

g depeHIMPOBaHN
S 1 UHTETPHPOBAHUS
(hyHKIMHA, OCHOBHBIX
AQHAIUTUYECKUX
YHCJICHHBIX METOJIOB
peeHus
anreOpanyecKux u
muddepeHmanbHbIX
YpaBHEHHH U UX
CHCTEM.

CBoboHO
HPUMEHSET
MOJTyYeHHBIEC HABBIKH
B CUTYaLlUsX
MOBBIIIEHHON
CIJIOXHOCTH.

IIIkaJjia OHeHUBAHUS MPOMEKYTOYHOM ATTECTALMM: IK3aMeHA.

[Ixana oneHuBaHUA

Onucanue

OT/IN4HO

BrimonHensr Bce BuABI y4eOHOM pabOThI, MPEAYCMOTPEHHBIC
y4eOHbIM MiaHOM. CTYJIEHT AEMOHCTPUPYET COOTBETCTBHUE 3HAHUIA,
YMEHUM, HABBIKOB TPHUBEJACHHBIM B TaOJUIAX I[OKa3aTesM,
onepupyeT NPUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSMHU, HaBBIKAMH,
MPUMEHSET WX B CUTyalMsX T[OBBIIMIEHHON CIOXHOCTH, HE
WCIBITHIBACT 3aTPYAHEHUN TNpU  AHAIUTHYECKUX  ONEpaLUsiX,
MEPEHOCE 3HAHHWI U YMEHUI Ha HOBBIE, HECTAHIAPTHHIE CUTYALIHH.

Xopomo

BeimonHensl Bce BuAbl yueOHON paboThl, NpeayCMOTPEHHbIE
yueOHbIM  mIaHoOM.  CTyJIeHT  JIeMOHCTpUPYET  YacTUYHOE
COOTBETCTBUE 3HAHHM, YMEHM, HABBIKOB NMPUBEJACHHBIM B TaOIMIIaX
MOKa3aTessiM, ONEpPUPYET MPUOOPETEHHBIMU 3HAHUSIMH, YMEHHSIMH,
HaBbIKAMH, IPUMEHSET UX B CUTYALMSIX ITOBBIIICHHOM CIIOKHOCTH.
[Ipu sTOM MOryT OBITH JOMYLICHBl HE3HAUYUTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYAHEHUS [P AHATUTUYECKUX OllepalusiX, IEPEHOCE
3HAaHUM M YMEHMI HA HOBBIE, HECTAHAAPTHBIE CUTYALIHH.

VY 10BIIETBOPUTEITHHO

BeimonHensl Bce BuAbl yueOHOM paboThl, MNpeayCMOTpEHHBIE
y4eOHBIM M1aHOM. CTYJI€HT JIEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HaHUH, YMEHH, HABBIKOB MIPUBEJICHHBIM B Ta0JIMIaX IOKA3aTeIsIM,
JOIYyCKAIOTCA 3HAYUTEIbHBIE OLIMOKM, MPOSBISIETCS OTCYTCTBUE
3HaHUM, YMCEHMM, HAaBBIKOB II0 POy IOKa3aTeled, CTYIEHT
WCIBITBIBACT 3HAYMUTEIbHBIC 3aTPyJHEHUS IIPU ONEPUPOBAHUU
3HAHUSIMU U YMEHUSIMHU IIPU UX [IEPEHOCE HA HOBBIE CUTYAlLUU.

HeynosnerBopurenbHo

He Bemomnen oauH wim Oojiee BUIOB y4eOHOW pabOTHI,
MPEeIyCMOTPCHHBIX yueOHBbIM mmIaHOM. CTyIeHT JIeMOHCTPUPYET
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IMOJIHOC OTCYTCTBUC HJIM HEAOCTATOYHOC COOTBETCTBUC 3HaHI/II71,
YMCHI/Iﬁ, HAaBBIKOB IMPUBCACHHBIM B T3.6J'II/II_[8.X II0Ka3aTcJIsIM,
AOIYCKAIOTCA 3HAYUTCIbHBIC OHII/I6KI/I, MPOABIACTCA OTCYTCTBUC
3HaHI/II71, YMCHI/IP’I, HAaBBIKOB I10 Py HOKaSaTeHCﬁ, CTYACHT HC MOXKCT
OIICpHUPOBATH 3HAHUAMHU W YMCHHAMHU IIPpHU HUX IEPCHOCC HA HOBBLIC
CUTyalllH.

IlIkana oueHMBaHMS TEKYIIEro KOHTPOJIA.

HaumenoBanue KOHTpOJIs
pe3yIbTaTOB OOYUCHHSI

Ikama oneHUBaHUA

Onucanue

Pacuerno-rpaduueckas
pabota

Otnuuno - PaboTa cnana B
CPOK, pacueTHas u
rpaduueckas yactu
BBITIOJIHEHBI BEPHO, JINOO
UMEIOTCS HEI0UEThI, He
BIIHMSTFOIIIE Ha KOHSYHBIN
pe3yJbTar.

Xopouio - pacyeTHas 4acTh
BBINOJIHEHA BEPHO, B
rpau9YecKoi 4acTH eCTh
3aMeuyaHus

Y 10BIIETBOPUTENBHO - B
pacyeTHOi yacTu ecTb
3aMeYaHusl, METO/T
BBITIOJTHEHUSI TpauaecKoi
YacTH BBIOpaH BEPHBII
HeynoBneTBopUTENbHO - B
pacueTHOM U rpadudecKoit
4acTAX eCTh rpyOble
3aMeYaHusl.

3aganue Ha PI'P BeiaeTcs Ha
MEPBOM 3aHSITUU
COOTBETCTBYIOLIETO pa3aena
JHUCIUILIMHEL B CJAeTCS 110
OKOHYaHHH U3YUYEHUS
COOTBETCTBYIOLIETO pa3aena
qucuuminbel. PI'P 1omkHBI
OBITH BBIIIOJIHEHEBI 1
0()OpMIICHBI B COOTBETCTBUU C
TpeOOBAHUSIMHU METOANIECCKUX
yKazaHui Kadeapsl.

KonTponbhas pabora

OtanvHO - PaGoTa BEICOKOTO
KadecTBa, YPOBEHb
BBITIOJITHCHHS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
coJiep:KaHue Kypca OCBOCHO
MOJIHOCTHI0, 0€3 MpoOeIIoB,
HEO0OXO0JUMbIC TPAKTHUECKHE
HaABBIKU pa0OTHI ¢ OCBOCHHBIM
MaTepuaaoM c(hOpMHUPOBAHEI,
BCE TIPETyCMOTPCHHBIC
porpaMMoil 00ydeHus
y4eOHBIC 3a/TaHUS
BBITIOJTHEHBI, INOO HEKOTOPHIE
13 BBIITOJTHCHHBIX 3aJaHAH
CoJIepKaT He3HAYUTEIbHBIC
OIINOKH

Xopouio - YpoBeHb
BBITIOJTHEHHS pa0OThI OTBEYAET
OOJIBLIITMHCTBY OCHOBHBIX

3amura TeMbI BKJIFOUAeT
pelleHHe 3a/1ay B ayIUTOPUU B
TE€YEHUE OJIHOM Naphbl U
MIPOXOAUT MOCTIE U3YICHUS
COOTBETCTBYIOLIETO

paszzaena. bunersl coCTOAT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(HOPMUPOBAHHOCTD
KommeTreHuii. Ha oTBeThI
oTrBoauTcs 1,5 daca.
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TpeOOBaHU, TEOPETUUECKOE
COJZIep’)KaHNE Kypca OCBOCHO
YaCTUYHO, HO MPOOEbl HE
HOCST CYILIECTBEHHOTO
Xapakrepa, He00X0/IUMbIe
IIPAKTUYECKHE HABBIKU
paboOTHI C OCBOCHHBIM
MaTEpHUajIOM B OCHOBHOM
c(hopMUPOBaHbI, HEKOTOPHIE
BU/Ibl 33]JaHUI BBIIIOJIHEHBI C
OlnOKaMHu.

Y 10BIIETBOPUTENBHO -
TeopeTtuueckoe cofepxaHue
Kypca OCBOEHO YaCTUYHO,
HE0OXO0JUMbIE TPAKTHUECKUE
HaBBIKU PabOTHI HE
c(hopMUPOBaHBI,
OOJIBLIIMHCTBO
IIPEyCMOTPEHHBIX
IIPOrpaMMoOi 3aJaHui He
BBITIOJIHEHO; IIPU
JOTIOJIHUTEIbHOU
CaMOCTOSITEJIbHON paboTe Ha
MaTEpUaJIOM Kypca BO3MOXHO
MOBBILICHHE KaueCTBa
BBITOJIHEHUS] YU€OHBIX
3aJaHul.
HeynoBneTBOpUTENBHO -
TeopeTtrueckoe conepxaHue
Kypca HE OCBOEHO,
HE0OXO0JUMbIE TPAKTHUECKHE
HaBBIKU PaOOTHI HE
c(hopMUPOBaHBI,
IIPEyCMOTPEHHBIE
IIPOrpaMMoOi 3aJjaHus He
BBITIOJTHEHBI

TectupoBanue no
PO ICHHOU TEME

Tect conepxut 20 3a7aHU,
MIPaBUIBHBIN OTBET Ha |
3aJlaHUE COOTBETCTBYET |
Oamry. Bpemst TectupoBaHus -
30 munyT. CTyneHTy
MPEIOCTABIISICTCS BE
TIOTIBITKU JIJTST TTPOXOKICHHSI
Tecta. MakcuManbHasi OlIeHKa
3a tect - 20 6ayoB. Tect
CUHMTAETCS YCIICUTHO
MPONEHHBIM, €CITU CTYACHT
nan He menee 60%
MpaBUJILHBIX OTBETOB (Habpas
He MeHee 12 6aiioB).

TectupoBanue
OCYILECTBIISICTCS, TUOO0 pHU
MOMOIIY KOMIIBIOTEPHOMN
CUCTEMBI TECTUPOBAHHSI, THOO
C UCIIOJIb30BAaHUEM BBIJAHHBIX
TECT-3a/IaHUl Ha OyMaKHOM
Hocurene. Bpems
tectupoBaHus 30 MUH. 3aTemM
OCYIIECTBIISIETCS IPOBEPKa
TECTa 3K3aMEHATOPOM U
BBICTABIISIETCS OLEHKA
COIJIACHO METOAMKHU
BBICTABJICHUS OLICHKH.
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7.301eHOYHbIE CPEACTBA

7.3.1 Texymuii KOHTPOJIb
Komnnexkm 3a0anuii ona eévitnonnenus pacuemuo-cpagpuueckux paoom (PI'P)

Teopus npenesioB u (udpdepeHunpoBanue GyHKIUU OJHOIN epeMeHHOH

1. Halitu npenensr:

Iim(2—n)2—(1+n)2 jim Yn+2-38n’ +3

o (14 n)z—(2—n)2 ’ e 4n+54n
(202 +3) . .
lim| — : Ilmn(\/n2+1—n), jim (110 o
n—ow 2n +1 n—w HILTL m .
lim 2x% +11x +15 lirm 4x?
>3 X+3 %0 5in? 3x

n+1_ n-1 - i
|m2n+2 > n Ilm S|n3)§ I|m (1—3X) 97
n—wo 37 4 B x>0 1 _ p¥ X—>+0

0, Xx<—-rx

2. UccnenoBath Ha HEIPEPHIBHOCTD U BBIMOIHUTH YEPTEK: Y =<SINX, —7 <X <0

7, X=0
3. Haiitu npou3BOJHYIO (QyHKIIMU:

y=2(3X3+4X2_X_2). y = Inarcsiny1-e*.

15V1+x
tgx—ctgx X_3t2 H
y =arctg 92— 9% 3

NG

t3
=sin| —+t|.

Cos6x 2 1 .
= 77 =arctg" ———=+sinIn2x
y 3sin(12x +1) y J 1—2x2

y:arctg3ln£ y:(\/;)
X+2
X3

sin(x—2y)+—=7x x=e"cost, y=e'cost
y

4. CocTaBUTh ypaBHEHUs KacaTeIbHOW M HOPMalld K JAHHOH KPHUBOW B TOUKE C aOCHUCCOH X, :
y=xX+8Jx—-32, x,=4.

1
5. TIpoBeCTH MOJHOE HCCIIE0BaHNIE U MocTpouTh rpaduk f (X) = x* + —

X
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(I)yHKIIHH HECKOJBKHX IMEPEMEHHBIX

x® +3y?
1. Haiiti yacTHbBIE IPOU3BOHBIE BTOPOTO MOPAIKA, YOCIUTHCS, UTO Zy =27 1 Z=—"—"—
Xy

2

2. Haiitu rpaguent Gynxuun z= f(x,y) BTouke M (X,,Y,): z2= ¥ M, (4,6) .

e

3. MccnenoBath Ha SKCTpeMyM GYHKIHIO Z=X> —X+ Y +2Y.

Hurerpuposanne
BLI‘II/ICJII/ITB Heorlpe)]e.neHHLle I/[HTel"pa.]'ll)I
dx _ X
— X-27%dx, Xx+1l)e*dx, [xcos3xdx, [e*cosxdx,
rret [(x+1) ] J
f dx j dx J‘ X+18 X f X+1 . Isin3x dx
X2 —6x+18" ' x2+6x+5’ (X—6)(x+2) x2+3 cos’x

Boruucanthb onpeaeJIicHHbIC HHTEIPaJibl

[ 3sin? xcosxdx -9 fx-Dedx ?L
0 ' 0v1+3x 0 ' 1XVT7+Inx
6 dx 2 1+ x° -4 dx 1x%+2x
[—— X, [ ———. [=——=dx,
11+ +/3x “;arctgx 1(3x+5) 0o X“+1

X3

‘—wa

2 7.6
VA—x2dx, 3sin® xcosxdx ,
! ’—1+x g I[ J-\/1+3
y dx
x—1)e*dx, ——
-([( ) !x«/7+lnx

Heco0cTBeHHBIE HHTETPaJIbI
1. VkaxxuTe, Kakoi U3 HECOOCTBEHHBIX HHTEIPAJIOB SIBJIETCS CXOSAIINMCS

T\/;dx, Tx‘3dx, T\/Fdx :

2. Berancnurte HUHTErpall, YCTAaHOBUTD €TI0 CXOAUMOCTH WJIN PACXOIUMOCTDH J. 1
el X2

3. Beruncnurts HHTCTpajl, YCTAHOBUTD €0 CXOAUMOCTb HJIN PACXOJUMOCTDb “n xdx
1

o X
4. BeraucanTs HECOOCTBEHHBIH HHTErpan j— , YCTAHOBHUTD €TI0 CXOJAMMOCTb MM PACXOJUMOCTb.
01/ X

dx
5. BLI‘-II/IC.III/ITL HCCO6CTBCHHBII71 I/IHTCFpaJ'I J_z , yCTaHOBI/ITL €ro CXOANUMOCTHb NJIN paCXOIlI/IMOCTB.
-1

o0

6. Beruncnurts HUHTErpal, yCTaHOBUTH €TI0 CXOAUMOCTb UJIN PACXOIUMOCTDb j

—00

7. BbIUUCANTD UHTErpajl, yCTAHOBUTH €r0 CXOJAUMOCTh WU PACXOUMOCTh Iln xdx

1
. X
8. BeyuciauTh HecOOCTBEHHBIN HUHTCrpan J._Z , YCTAHOBUTB €T0 CXOAUMOCTh WUJIN PACXOAUMOCTD.
X
-1
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KpaTtHble uHTErpasbl

1. U3smeHuTs NMOpAAOK UHTCTPUPOBAHHUS B HBOﬁHOM HUHTErpajc
6—x

a. jdx [ f 00 y)ay, b. jdyzjyf (x, y)dx.
0 oy

2X
2. Beruncnuts ”(10— x* — y*)dxdy, D ={(x, y)| 1<x<2, 0<y<2Z}.
(D)
3. Beraucauts

”(12x2y2 +16x°y* ) dxdy;
D

D: x=1 y=x? y=—x.
4. BeIYUCIUTH

[[(x* + y)dxdy, D — MHOXecTBO TOUYeK MIOCKOCTH, OTPAHHYEHHOE TNHUAMH
(D)

y=x/2, y=2x, y=2/x (x>0).
5. Haiitu miomans Gurypsl, OrpaHi4eHHON JTAHHBIMU JIMHUSAMH Y = 3/ X, y= 4e*, y=3 y=4.

6. Haiitu momans GUrypsl, OrpaHHYEHHOMN THHHSIME Y = X°, Y =—X+ 2

8. Haiitu 00beM Tena, nmomydeHHOro BpauieHueM Bokpyr ocu QY  (urypsl, orpaHHYeHHON
maamave Y =X, y=1 x=0.

9. Haiit 00bem Tena, moiay4eHHoro BpamenueM Bokpyr oc OX ¢urypsl, orpaHu4eHHOM
JIMHUAMU Y = X2, y2 =X.

Konmponvuvie pabomot (npumeput)

Bapuant
1. IlocTpouts rpaduk: Yy =3C0S2X

2. Halitu npenensr:

5-n)’ +(5+n)’ o 1- . 3 w2 _yx_
( )2 ( )2 2)I|m—1 02052x 3) Ilm); X2 X=2
neoo(S_n) _(5+n) - | x22 X° —2X° 4+ X—-2
1
2 _x— X
4) “mx—xl 5) Iim(m) 6) Iim(x—\/xz—x+1)
2 In(x-1) x>0\ 1+ XCOS X x>
X, X<0

2
3. HccnenoBath Ha HEMPEPHIBHOCTD U BBITIOTHUTH UepTexk: Y =4 X, 0<Xx<2

3, Xx>2
Bapuant
1. Haiitn nmpon3sBogHyto Y, :
3y VX
a) y=arctg”In—— 0) y:(\/;)
X+2
3
B) sin(x—2y)+X7:7x r) x=e"'cost, y=e'cost

2. Haiitu Iim[i— 1 j
x>=| X arctgx
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1
3. TIpoBeCTH MOJTHOE UCCTIEAO0BAHNE U MOCTPouTh rpaduk f (X) =X +—=.
X

Bapmuanr.

ou

Nel. BoruucnuTh Npou3BOAHYIO IO HANIPABJIEHWI0O —— U HANTH MOAYJb BEKTOpa I'pajueHTa AJs

oS

X
dynxman U = 2XY + T +2° srouxe  A(6;9;1) B nanpasieHnH, cOCTABIAIOMEM © OCAMI

T
KoopauHar yriel COSar = ?, Cos f = 7, y < E .

Ne2. Uccnenosats Ha sxctpemym dyrxmmo Z = Xy(1— 4x% —4y) =5,

Ne3. z=In(y—x*), x=+/sint, y=cost. Haiitu j—i

Bapuaunt
Brauciuth:
J- faxe)
1. . 2. |(2x+1)-Inxdx .
3 Vx =2 I
3x* -4 sin’ 3x 2x—1
3. dx. 4, dx. 5 | ———dx.
-[x2+4x Icosz3x '[«/4—2x—x2

1. BBMHCIUTD UHTETPAIIHL:
+00

2 T odx
.l[xe dx . !m

N300pa3uth 00JaCTh HMHTETPUPOBAHUS W HW3MEHUTHh TOPSIOK HHTETPUPOBAHHS B TOBTOPHOM
UHTETpaje

0 V25-x7
[dx [ fexydy.
-4 0

Beruucnute miomans (GUrypel, OTPaHMYCHHOH JIMHUSMH
y=2-x", y=x.
Bapuanm 3a0anuii mpenupoeounozo mecma.
3anaum
i arcctg/x
1 gacTp 1. y=sininx, y',y"-? 2. y:—g\/_, dy—? 3.
X

y =3x*+xe*,%,=2,ax=0,1, ay—?

4. HaiitT npou3BOJHYIO Y, !

a) y —5 Sin4 X—3 6) yzxarctg7x
v X

B) ¥+ — cos3x r) Xx=cost+sint, y=sint—tcost
X

(x—3)2(x—5).

5. WccnenoBath Ha skcTpemyM f (X)
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2x

6. HaiiTu nHTEpBaJIbl MOHOTOHHOCTHU Y =

3
. X
7. Haiiti Hanbosbliee, HauMeHbIee 3Hauenue Gpyukiun f (X) = 3 —16X Ha oTpeske [—5;1] :

8. ITocTpouTh KacatenbHy0 K Tpaduky Gyaxmuu f (X) =3arccos x* B TouKe X = % .

2 4acTthb 9. Haiitu npepenst:
_ (3+ny’=(2+n)’ . 2X . X*+2x-3 .
1 tim G =) iy 1926 gy iy X H2X8 105K
"% (24n) —(1-n) x>0 et —1 x>-3 X° +5X° +6X 7 tg3x
3 yacTp
0, x<—-rx
10. HccnenoBats Ha HEMPEPBIBHOCTh U BBIMOIHUTD YepTexk: Y =<SiNX, —7 <X<0.
7, x>0
X3
11. ITpoBecTH MOJIHOE UCCICIOBAHUE U MOCTPOUTH rpaduk f (X) =— i
X —
Konmponvuvie pabomot (npumeput)
Bapuaunt
1. ITocTpouts rpaduk: Yy =3C0S2X
2. Haiitu npenenst:
2 2
5-n) +(5+n . 1-c0s2X X=X =X
( )2 ( )2 2)lim——-—— 3) lim )Z X2 X=2
n~>oo(5_n) _(5+n) x>0 @2X" _q x=2 X° —2X° +X—2

1

2 _x— X
4) ”mx—xl 5) Iim(m) 6) Iim(x—\/xz—x+1)

2 In(x-1) x-0{ 1+ XCOoS X X300
X, X<0

2
3. HccnenoBath Ha HEMPEPHIBHOCTD U BBITIOTHUTH UepTexk: Y =4 X, 0<x<2

3, Xx>2
Bapuant
1. Haiitn nmpon3sBoaHyto Y, :
a) y=arctgsln£ 6) y:(\/;)
X+2
3
. X
B) Sin(x—2y)+—=7x r) x=e'cost, y=e'cost
y
2. Haiiti Iim(i— L j
x>=»| X arctgx

1
3. TIpoBeCTH MOHOE HCCTIE0BaHIE 1 MOCTPouTh rpaduk f (X) =X +—.
X
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Bapmuanr.

ou

Nel. BeluncnuTh NpOU3BOJHYIO MO HAMPABIECHUIO —— W HAWTU MOJYJIb BEKTOpA IPaueHTa IS

oS

X
dynxmmn U = 2XY + T +7° B Touxe A(6;9;1) B nanpaBieHuH, COCTABIAIOMEM C OCIMH

6 T
KoopauHar yriel COSar = ?, cos f = ?, y < E .

No2. ccnenoBats Ha skcrpemyM byukimio Z = XY(L— Ax% — 4y)-5.

N3, z=In(y—x*), x=+/sint, y=cost. Haiimn dz

dt
Bapuant
BLI‘H/ICJ'II/ITLI
2
2. J. 2x+1 ‘Inxdx .
9 2 1
3x" -4 sin 3x 2x—1

3. dx. 4. 5. | ——=dx.

-[x2+4x '[cos 3x '[«/4—2x—x2
1. BpruncinuTe MHTErpaibl:

+00 +00

J. —x? d J‘ dx

xe " dx . —

1 . x-+/Inx

N300pa3uth 0061acTb MHTETPUPOBAHMS W H3MEHUTh MOPAJOK HHTEIPUPOBaHMS B IOBTOPHOM
UHTETpajie

0 V25-x2
[ £ p)dy.
—4 0

Bbruucnute mnomans (GUrypel, OrpaHMYEHHON JIMHUSAMH

2
y=2—-x", y=x.
Bapuanm 3a0anuii mpenupogounozo mecma.

3agaun

1 gacTp 1. y=sinlnx, y',y"=? 2. y=

arcctg/x q
X H

y =3x* +xe*,%,=2,ax=0,1, ay—"?

4. HaiiT 1pou3BOJHYIO Y, !

a) y= 5/sin4 X3 6) y=x"9"
X

y

B) ¥ + = =c0s3x r) Xx=cost+sint, y=sint—tcost
X

5. Mccnenosars Ha oketpemym f (X)=(x —3)2 (x=5).
2X

6. HaiiTu nHTepBaibl MOHOTOHHOCTH Y = — .
X
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3

o X
7. Haiitn HanGorbiuee, HauMenbiee 3Hadenue gyukmun f (X)= 3 —16x Ha orpeske [-5;1].

8. TTocTpouts KacatepHyto K rpaguky Gpynkimn f (X) = 3arccos x> B TOuke X = % .

2 4acTb 9. HaiiTu nipenensr:
_ (3+n)Y =(2+n) _ 2 aox—
) im G ZCen) i 1926 gy K23 105
naw(2+n) —(1—n) x=0 =% ] x>-8 X° +5X° + 6X Hg tg3x
3 yacTh
0, X<-rx

10. MccnenoBarh Ha HENPEPHIBHOCTD U BBIMOJIHHUTD YepTEX: Y =1SINX, —7 <X<0.

T, X=>0

11. IpoBecTr moNHOE HecIeR0BaHue i ocTpouth rpaduk f (X)=— R
X —

7.3.2 TlpomexyTouHasi aTTECTAIUS

Bonpocul k 3x3ameny

[TonsiTHe MepeMeHHOM BEJIMYHHBI U 00JIACTH €€ N3MECHCHHSI. OIIK-1
MOHTHE (PYHKIMOHAIBHOMN 3aBUCUMOCTH, KiIaccuukaius GyHKITHA. OIIK-1
OnpeneneHre U TUIbI YUCJIOBOM MOCIIEI0BATEIbHOCTH. OIIK-1
[Ipenen uucnaOBOM MOCIEAOBATEILHOCTH. ApU(PMETUYECKHE OMNepaluu Haj OIIK-1
MOCJIEZIOBATEIbHOCTSAMH.

VYcioBus cyniecTBOBaHMS KOHEYHOrO MpEZesia YUCIOBOM IMOCIEA0BATEIbHOCTH OIIK-1
(Teopembl Ko n Betiepmrpacca).

BTopoli 3aMeuartesibHbli Npeaell. OIIK-1
[Ipenen ¢yukumu. Omnpenenenus. ['eomeTpuueckas WHTEPIPETAUS TMOHATHS OIlK-1
npenena gynkuuu. CBOHCTBA IPEIENIOB.

beckoHeuHo Masble, 0ecCKOHEUHO OobiIne HyHKITUH. OIIK-1
[TepBrIil 3aMedaTeIbHBIN TIPEAE. OIIK-1
beckoHeyHO Manble BENWYMHBI. DKBHBAJICHTHBIE OCCKOHEYHO MAalble W HUX OIIK-1
UCIIONIb30BaHNWE TPH BBIUKCICHUM TpefesioB. Tabnmuma HSKBUBAJIECHTHBIX
0ECKOHEYHO MaJIbIX.

HenpepsiBHOCTh PYHKITMY B TOUKE M Ha MpOoMExXyTKe. OTHOCTOPOHHHE MPECITHI. OIIK-1
Knaccudukanus Touek paspsiBa rpaduka.

CpoiictBa (yHKIIMH, HENpPEephIBHBIX Ha OTpe3ke (Teopembl BeiiepmTpacca, OIIK-1
Bbonbano — Komn).

[IpousBonnas. ['eomerpuueckuit u  (QUIMYECKHH  CMBICT  MPOU3BOIHOM. OIIK-1
KacarenbHas 1 HOpMasb K IJIOCKOM KPUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH. OIIK-1
CBsi3b  MEXIy CYUIECTBOBAHMEM MPOM3BOAHONM (yHKIMH B TOYKE U OIlK-1
HEMPEPHIBHOCTHIO (DYHKIIMU B TOU KE TOUKE.

[IpousBogHass CyMMbl, MPOU3BEICHHS, 4YACTHOTO. [Ipom3BoaHas CIOXKHOU U OIIK-1
o0paTHOU (YHKITHIA.

[Tpou3BoHas mapaMeTPUUECKU 3aJaHHOW (DYHKIUU. OIIK-1
[TpowmsBoHast GYHKITNH, 33IaHHONW HESBHO. OIIK-1
JnddepenurpoBanue CI0KHON MOKa3aTeIbHON HYHKITUH. OIlK-1
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HuddeperumpyemocTs. Huddepenmman. I'eomerpuueckuit CMBICIT OIIK-1
muddepennmana.

[TpousBonHbIe U MU HEPEHITNATBI BEICIINX MOPSIKOB. OIIK-1
OcHoBuble Teopembl auddepenimanpHoro wucuucieHus (teopema Depma, OIIK-1
teopema Pouist, Teopema Jlarpamka, Teopema Kommn).

[IpaBuno Jlonuras. OIIK-1
Muorowien Teinopa u ero cpoiictBa. @opmyna Teitnopa. OcTaTouHbll 4iieH OIIK-1
dopmyiel Tetinopa B popme Jlarpanxa u [leano.

AcuMnTotsl rpaduka GyHKIUH. OIIK-1
OkctpemyM. Heobxoammoe ycioBue 3KCTpeMyma. OIIK-1
JlocTaTouHBIE YCIOBUS IKCTPEMYyMa. OIIK-1
JloctarouHoe ycioBue Bo3pacTaHus (yObIBaHUs) DYHKITHH. OIIK-1
Haubonbiiee u HanMeHbllee 3HaYeHHs QYHKIIMU HA OTPE3Ke. OIIK-1
BrInyksiocTh, BOTHYTOCTh, TOYKA meperuba. /loctatouHoe yclioBUE€ BOTHYTOCTH OIIK-1
(BBIIIYKJIOCTH).

HeobOxoaumoe ycnoBue Touku neperuda. JloctaTouHoe ycioBue neperuoa. OIIK-1
O6mas cxema MOCTPOCHHUS U UCCIIeIOBaHMsI rpaduKa QyHKIMH. OIlK-1
OmnpeneneHye ¥ reOMETPUUECKUN CMbICT (YHKIMU JIBYX NEPEMEHHBIX. OIIK-1
Jluauu ypoBHS QYHKIUU IBYX IEPEMEHHbIX. OIlK-1
YacTtHble MPOU3BOAHbBIE (PYHKIIMH HECKOIBKUX MIEPEMEHHBIX, UX OIlK-1
reOMETPUYECKUNA CMBICT

@DyHKIIMN HECKOJIBKUX MEPEMEHHBIX, TOHATHE MOJIHOTO0 auddepernnana. OIIK-1
JlnbdepennmpoBanre CI0KHBIX PYHKIIMNA HECKOJIbKHX MMEPEMEHHBIX. OIIK-1
[Ipon3BoHBIE BBHICIINUX MOPSAKOB PYHKIIMU HECKOJIBKUX [IEPEMEHHBIX. OIlK-1
Cwmemannsle npoussoansle. Teopema IlIBapua.

[Tpon3BoHast GYHKIIMM HECKOJIBKUX MEPEMEHHBIX IO HAMPABIICHUIO. OIIK-1
[Ipon3BoHas IO HAMPABJICHUIO U TPAJUEHT CKAJISPHOTO MOJISI. OIIK-1
DKCTpeMyM (PYHKITUH HECKOJIBKHX MEPEMEHHBIX. OIIK-1
HeoOxonumoe 1 J0CTaTOYHOE YCIIOBUS IKCTpeMyMa (QyHKIUH IBYX OIlK-1
MIEPEMEHHBIX.

[TepBooOpasHas, HeonpeaeaeHHbIM HHTerpasl. TabauIa OCHOBHBIX HHTETPAJIOB. OIIK-1
3aMeHa IepeMEHHON U MHTETPUPOBAHUE T10 YACTSAM B HEOIIPEIETICHHOM OIIK-1
UHTETpae.

WHTerpupoBaHie ¢ HIOMOIIBIO MOABEIEHHs 1101 3HaK Auddepennnana. OIIK-1
WHuTerpupoBaHue palliOHAJIbHBIX APOOEH. OIIK-1
WNHTterpupoBaHue 1o 4acTsiM U 3aMEHA IEPEMEHHON B ONIPE/ICIEHHOM UHTErpale. OIIK-1
HHTerpupoBaHne TPUTOHOMETPUIECKUX (DYHKIIUHA, OCHOBHBIC TPUEMBI. OIIK-1
WHTerpupoBanie HpparoHAIbHBIX (PYHKITHIA. OIIK-1
YHuBepcanbHas TPUTOHOMETPUYECKasl OJICTAaHOBKA. OIIK-1
OmpeneneHHBIN HHTETpal U ero cBolicTBa. Popmyna Heiotona — JlelOnua. OIIK-1
[IpunoskeHus onpeaesIeHHOro NHTErpaja K peleHHI0 T€OMETPUUYECKUX U OIlK-1
(bu3MYeCcKUX 3a1ad.

Bpluncnenue miomaaei ¢ NOMOUIbI0 ONPEAEIEHHOIO HHTErpaa. OIIK-1
Brrunciienue miomaan v JJIMHBI KPUBOM, 3a1aHHON YpaBHEHUSIMU B OIIK-1
napaMmeTpuieckoi popme.

Boluncnenue miomaan KpUBOJIMHEHHOTO CEKTOpa B MOJSPHBIX KOOPAUHATAX. OIIK-1
Bpruucnenne momanei B OPSIMOYIOJBHBIX M IOJSPHBIX KOOPAMHATAX C OIlK-1
MTOMOIIBIO OMPEAEIEHHOT0 HHTErpaa.

BrrunciieHue JUIMHBI IyTH ¢ TIOMOUIBIO ONPEICICHHOTO MHTErpaa. OIIK-1
BrriunciieHue JUIMHBI 1yrd KpUBOM, 33IaHHON apaMeTPUUYECKHU. OIIK-1
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Brruucnenue o0beMa Tena BpameHust ¢ MOMOIIBIO OMPEISICHHOTO HHTErpaa. OIIK-1
Boluncnenue miomaan moBepXHOCTH Tela BPAIICHHUS. OIIK-1
HecoOcTBeHHbIE HHTETpAIBI IEPBOTO U BTOPOTO TUMA. [IOHATHS CXOMUMOCTH U OIIK-1
PacXoAMMOCTH HECOOCTBEHHOT'O MHTETpaIa.

HecoOcTBeHHBIE MHTETPaIbl OT Pa3phIBHBIX (DYHKITHH. OIIK-1
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Tunosbie BapuaHThI OUJIETOB
o gucHuIuinae «MaTeMaTH4ecKuii aHAJIN3»

MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKOI ®EJEPAIHA
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VUYPEXXJIEHME BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET>»
(MOCKOBCKHWH MMOJIUTEX)

Juciunnmaa «MaTeMaTHYeCKHil aHaIN3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TIlepBooOpa3Hasi, HeolpeeaeHHbIN HHTerpail. Tabiuna OCHOBHBIX MHTETPAJIOB.

I dx

Y5-x+/5-x

3. Haiitu rpaguent QyHKun Z = y\/x_y B Touke M, (L4).

4. VYKaxuTe, KAKON U3 HECOOCTBEHHBIX HHTETPAJIOB SBISETCS CXOMALIUMCS

T\/;dx, Tx‘gdx, T\/;dx.
1 1 1

2. BBIUUCIUTH HEOIPEIeIeHHbIH HHTErpal

5. HaiiuTe skcTpeMyMbl U TOUKH Tepernba Gpynkmuu Y = (X —1)e™ .

MUHHCTEPCTBO HAYKU U BBICILIET'O OBPAZOBAHU S POCCUMCKON
®EJIEPALINU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHME BBICIIEI'O OBPASOBAHUSA
«MOCKOBCKUM MOJUTEXHUYECKUHU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

Kypc 1, cemectp 2
DK3aMeHAHOHHBIN OnJieT Ne 1

1. HecoOcTBeHHBIEC HHTETPANIBI TIEPBOTO U BTOPOTO THIIA. [[OHATHS CXOAUMOCTH M PACXOUMOCTH
HECOOCTBEHHOTO MHTETpaJa.
o
e e

2. Haiitu npou3BoaHy0 QyHKINH, 33JaHHOW MAPaMETPUIECKHA X =
3. HccenoBath Ha dKCTpeMyM GyHKIHIO Z = X° — X+ Y + 2.

7.6
4. BbIYHUCIHUTH ONpEIeIeHHBIH HHTErpall J‘3Sin2 X COS xdx.

0

5. Haiit 00beM Tea, MmoJlydeHHOTO BpamieHrneM BOKpyr ocu OX  ¢urypsl, orpaHuueHHOI
3
maamamMu Y =X, y=1 Xx=0.

J11s mpoBeIeHUs POMEKYTOYHOT'O KOHTPOJISl 3SHAHUHN CTYIEHTOB B JUCTAHIIMOHHOM popmaTe
B pa3paboTaHHbBIX Kadenpoit «MaremMaTnkay OHJIAHH-Kypcax UMEIOTCSl UTOTOBBIE TECTHI.



