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

Henn muctumiuHel: obecrneyuTh y Oyaymiero crenuanucra GOpMUPOBaHHUE AOCTATOYHO
byHIaMEHTAIBHOM MAaTeMAaTHYECKOM MOATOTOBKU W BOOPYXHTh €Tr0 KOHKPETHBIMH 3HAHUSIMH,
YMEHHUSIMH W HaBBIKAMH, TO3BOJSIONIMMHU COTJIACOBAaTh (DyHAaMEHTAIbHOCTh MaTEMaTHYE€CKOTO
Kypca ¢ MPUKIAJIHOW HAMNPABIECHHOCTHIO; PA3BUTHE JIOTMYECKOI0, KOHCTPYKTHMBHOI'O, HArJISIAHO-
00pa3HOro W AIrOPUTMHUYECKOTO MBIIUICHHS; BHIPA0OTKA YMEHHUS CAMOCTOATEIBHO PACIIUPSTH U
yIIIyOJIATh MaTeMAaTHYeCKHE 3HAHWSA, OCBOCHHE HEOOXOJUMOI0 MAaTEeMaTHYeCKOro arapara,
MOMOTAIOIIETO aHAIM3UPOBATh, MOACIUPOBATh M PEllaTh MPUKIATHBIEC 3a7aud; GOPMUPOBAHUE Y
CTYJI€EHTa HA4YaJbHOI'O YPOBHS MAaTEMATHYECKOW KYJIbTYpPbl, JAOCTATOYHOrO [JII MPOJOJHKEHUS
0o0pa3oBaHus, HAYYHON pabOThI MU MPAKTUYECKOH JIeATETHbHOCTH.

3amaun TUCUUIUIMHBL: BBIPAOOTKA SICHOTO MOHWMAaHMS HEOOXOJAMMOCTH MAaTEMaTHYECKOTO
0o0pa3oBaHUs B MOATOTOBKE CHEIMAINCTA, OaKanaBpa U MPEACTABICHUS O POJIM K MECTE MaTeMaTUKU
B COBPEMEHHON CHCTEME 3HAHMMH; O3HAKOMJIEHME C CHCTEMOM TMOHSITUH, HMCHOJIB3YEMbIX IS
OMNMCaHUs BAXKHEHUIITNX MaTEMaTHUYECKUX MOJIeIeH U MaTEMaTHUYECKUX METO0B, M X B3aMMOCBSI3bIO;
(GbOopMHpPOBaHNE KOHKPETHBIX MPAKTHYECKUX TPHUEMOB 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 nmo aucuuIUIMHE «MaTeMaTUu4ecKui aHalu3» HampaBlIeHO Ha (OPMHUPOBAHUE

y 00y4arouuxcs CleIyoMUX KOMIETeHIINM):

Koa n HamMeHoBaHue
KOMIIEeTeHIINH

NHankaTopbl 10CTHKEHUS
KOMIIETEeHIIUH

HaumMmeHnoBanue noxkasarejs
OLlCHUBAaHUA

OIIK-1. Cocob6eH npuMeHSTh
€CTEeCTBEHHOHAYYHbIC U
oOlIeMH)KeHEePHbIE 3HAHUS,
METO/Ibl MATEMAaTUYECKOTO
aHaIM3a U MOJICTTUPOBAHUS B
npohecCHOHATBLHOM
JESITEIIbHOCTH

HOIIK-1.1. [Tonumaet
TEOPETUIECKHE OCHOBBI
€CTEeCTBEHHOHAYYHBIX U
TEXHUYECKUX JTUCITUTUIHH,
OCHOBHBIE 3aKOHBI
(GYHKITMOHUPOBAHHS 0OHEKTOB
npodeccroHanbHOM
JeSTEIbHOCTH;

HOIIK-1.2. [Ipumensier Ha
MIPAKTUKE MAaTEMATHYECKUE
METO/IbI JIJIsl aHaTn3a U
MOJICTTUPOBAHUS PA3ITUIHBIX
aCMeKTOB (PYHKIIMOHUPOBAHUS
00BEKTOB PO ECCUOHATHEHON
NeSITeNIbHOCTH;

HOIIK-1.3. Bnaneet
HaBbIKaMU aHallM3a U CUHTE3a
ABTOMATHU3HPOBAHHBIX CHCTEM
Y UX DJIEMEHTOB C YYETOM HX
crienuuKy.

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
METO/IbI aHAIN3a U
MOJICJIMPOBAHUS TP PELLICHUU
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 CBSI3aHAa CO CJICIYIONIMMHU JUCITUTIIMHAMU U TipakTukamu OOIT:

JleTanmu MexaTpOHHBIX MOJTyJIeH, pOOOTOB U UX KOHCTPYHUPOBAHUE

JlnHaMuKa >KHJIKOCTH M rasa

Jluneitnas anredpa

Mexannka poOOTOB U MEXaTPOHHBIX MOAYJIEH

CuiioBas npeoOpa3oBaTesibHasi TEXHUKA

CrenaibHbIC TJIaBBI MATEMATHKH

Teopus aBTOMaTHUUECKOTO YIIPaBICHUS

dusnka

®u3nuecKue OCHOBBI JIEKTPOHUKHI

DNEeKTPUYECKHUE U THAPABIMYECKUE TIPUBOJIBI MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM

DIEeKTPUYECKUE MAIIMHbBI

DIIEeKTPOTEXHUKA.



3 CTpyKTypa M cofep:KaHHe TUCHUILTHHBI

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBIsAET 4 3a4eTHbIC eNuHUIbI 144 yaca.

3.1 Buasbl 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 TemaTuyecKkuii MJIaH U3yYeHUsT TUCUUTITHHBI

n/n

TpynoeMKoCTh, 4ac

Pa3zgeabl/TeMbl
TUCIHUNINHBI

Bcero

AyautopHasi paboTa

Jlexuun

Cemunapckue/
MIPAKTHICCKHE
3aHSITHS

JlaGopaTopHbIie
3aHATHS
[IpakTnueckas
MOJIFOTOBKA

CamMocrosiTe/IbHAs
padora

Paznen 1. {uddepenuunannbnoe

HCYHCIeHne (PYHKIUH OTHOM 62

nepeMeHHOM.

N
N

w
N

11

UYucnoBas Mocie10BaTeIbHOCTD.
[Ipenen yucnoBou
MOCIIEeZI0BATEILHOCTH U €TO CBOMCTBA.
[IpaBuia npenenbHOro nepexoma.
Oynknus. [peaen GyHkimn.
Teopemsl o npenenax QyHKIUY.
Brimaua 3amanuii PI'P Ne 1 o
MaTEeMaTHYECKOMY aHaJIMU3y.

1.2

[IepBeIil U BTOPOM 3aMedaTesIbHbIE
npeaenbl. beCkoHeYyHO Masbie U
0ECKOHEYHO OOJBIINE BETUYHUHEI.
DKBUBAJICHTHBIE OECKOHEYHO MaJIbIe
BeJIMYUHBI. PackpeiTre
HEONPENEICHHOCTEN Pa3HOro TUIA.




1.3

HenpepriBHOCTD QyHKIUI B TOUKE U
Ha npomexyTke. OMTHOCTOpOHHHUE
npenensl. Toukyu pa3peiBa QyHKINH,
uX Kjaccudukanus.

14

[IpousBoaHas GyHKIUH.
['eomerpuueckuii 1 MEXaHUYECKUI
cMbICI Tpou3BoAHOM. [IpaBuiia
muddepeHrpoBaHus U HOpMyJIbl
BBIUHCIICHUS POU3BOAHBIX. Tabnuma
IIPOU3BOJHBIX OCHOBHBIX
aeMeHTapHbIX QyHKuM. TexHuka
b dbepeHIpoBaHU

1.5

Huddepennman. [IpousBoansie n
Qg QepeHIranbl BBICIIUX MOPSIKOB.
[TpuGnuKeHHbIC BEIYUCIICHUS C
OMONIBI0 AH(dEPEeHIINATIOB.

1.6

[IpaBuno Jlonurana. ®opmyna
Telnopa. PaznoxeHus OCHOBHBIX
AJIeMEHTapHBIX QYHKIHM 110 hopmyJie
Teinopa. [IpubnuxeHnubie
BBIYHCIICHHS C TIOMOIIBIO (DOPMYJIIbI
Tennopa.

1.7

OCHOBHBIE TEOPEMBI

QG QepeHInaTbHOTO HCYHCICHHUS.
MOHOTOHHOCTB (YHKITUH,
skcTpeMyMbl. HeoOxommumele u
JOCTaTOYHBIE YCIOBHUSI MOHOTOHHOCTH,
JIOKAJIHOTO KCTpEMyMa.
HccnenoBanue BBITYKIOCTH Tpaduka
¢bysakuuu. Touku neperuda.

1.8

OOm1as cxema uccieioBaHus QyHKIMU
U ocTpoeHus ee rpadpuka. CBoHCTBa
(GyHKIMH, HEMTPEPBIBHBIX HA OTPE3KE.
Haubonbiiee u HanMeHbIee 3HAYCHHS
(GYyHKIMHU Ha OTpE3Ke.
CamocrosrenbHas padora Nel Ha
ceMMHape 1o QyHKIMAM OJTHOU
MEPEMEHHOM

Paznen 2. @OyHKIUA HECKOJIBKHUX
nepeMeHHbIX.

24

12

2.1

IIpenen u HenpepbIBHOCTH. OCHOBHBIE
CBOMCTBA HEMPEPHIBHBIX (QYHKIIHI.
YactHble npousBoaHble. [1omHbIN
muddepenmmar.

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

2.2

[Tpou3BoiHBIE CIIOKHON (DYHKIIMU
HECKOJIBKHX NepeMeHHbIX. YacTHbIe
MIPOU3BOJIHBIC U TU(PEepeHITHATIBI
BbIcIINX NOpsiaKkoB. Teopema IlIBapua.




[Ipon3BoaHas 110 HAIIPABJICHUIO.
I'pagueHT.

2.3

JKkeTpeMyM (PYHKIIH HECKOIBKUX
nepeMeHHbIX. HeoOxoaumble 1
JIOCTaTOYHBIE YCIIOBUS IKCTpPEMYyMa.
CamocrosrenbHas pabora Ne2 Ha
ceMuHape 1o (PyHKLIHAM HECKOIbKUX
IIEPEMEHHBIX

Pa3znea 3. UnTerpajbHoe
HCUYHCJICHHE

58

24

28

3.1

[TepBooOpasnas. HeonpeneneHHbIit
UHTErpal u ero cBoiictea. Tabauna
MHTErPAJIOB OT OCHOBHBIX
aJIeMEHTapHBIX (QyHKIMA. MeTo
HEIMOCPEICTBEHHOIO UHTETPUPOBAHUSL.
Boigaua 3aganuii PI'P Ne 3 no
MHTErPAIbBHOMY UCUYHMCIICHHUIO

3.2

WuTerpupoBanue ¢ HOMOIIBIO 3aMEHBI
NepEeMEHHOH, TOJIBEICHUEM I10]T 3HAK
middepennuana. Meron
MHTETPUPOBAHMS IO YACTIM

3.3

HNurterpupoBanue palnoHaIbHBIX
npobeil NHTErpupoOBaHrEe HEKOTOPBIX
BHJIOB UPPALIMOHATBHBIX U
TPUTOHOMETPHUECKHUX (DYHKITHI.

3.4

3agauu, TPUBOJIAIINAE K TOHATHIO
onpeneraeHHoro uHrerpaia. CBoicTBa
ONpeAeIEHHOTO HTerpana. @opmyia
HrroTona-Jleionuma. 3ameHa
MEPEMEHHON U UHTETPUPOBAHHE 11O
4acTsIM B OINPEJICJICHHOM UHTErpalie

3.5

[Tpunoxenus onpeneneHHoro
WHTETpasa B TEOMETPUH U MEXaHHUKE
(BBIUMCIIEHUE TUIOMIAJEH TUTOCKUX
¢buryp, IMHBI KPUBOH, 00HEMOB,
101 IeH TOBEPXHOCTH).

3.6

HecoGcTBeHHBIE HHTETPANTBI TIEPBOTO U
BTOPOT'O poja, MX CBOMCTBA.

3.7

3agauu, NPUBOASIINE K KPAaTHBIM
WHTerpanaM. /[BOMHOI 1 TpOHHOU
WHTErpaJibl, UX CBOMCTBA.
Brrunciienue qBOMHBIX UHTETPATIOB
CBEJICHUEM K TIOBTOPHBIM.
I'eomerpuueckue u pusnyeckue
MIPUJIOKEHHUS KPATHBIX UHTETPAJIOB.
KoHTpoJsibHOE TEeCTUPOBAHUE

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 pyHkiuu. ['eomerpudeckuii 1 GU3NISCKUNA CMBICT TPOU3BOIHOM.
[TpaBuna nuddepennupoBanuss U GopMyIibl BHIUMCIEHUS MPOU3BOAHBIX. Tabimia Mmpou3BOAHBIX
OCHOBHBIX 3JIEMEHTapHbIX (PyHKIMI. Beruncinenre npou3BoaHbIX GYHKIUHN, 3aJaHHBIX Pa3IMYHbIM
obpazom. [luddepenunan. [IponsBoausie u nuddhepeHnuansl BEICIHNX MOpsakoB. [IpubnmkenHbie
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 HCUUCTIeHN . MOHOTOHHOCTh (DYHKLIUH,
KCTpeMyMbl HeoOxoaumble M J10CTaTOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKAJBHOTO IKCTPEMyMaA.
Wccnenoanue Beimykinocty rpaduka Gynkuu. Touku nepernda rpaduka pynkinuu. O0mmas cxema
uccieoBaHus QyHKIMU 1 TOCTpoeHus ee rpaduka. CBoiicTBa (yHKIMN, 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 YpOBHs. YacTHbie
npousBoaHbie. [lommbrit  nmuddepenmmann. [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 moBepxHocTu. Popmyna Teinopa. DkcTpeMyM (YHKIUU HECKOJIbKHX
nepeMeHHbIX. HeoOXoquMble U JOCTaTOUHBIE YCIOBUS SKCTPEMYMA.

Pazgen 3. UnTerpajibHoe HCUMCIEHHE

Tema 1. IlepBooOpasnas. Teopema cCyIIecTBOBaHHSI HEOINPENEIEHHOIO MHTErpaa.
Heonpenenenuslii MHTErpaa U ero cBoicTBa. Tabiviia MHTErPajJoB OT OCHOBHBIX 3JIEMEHTapHBIX
byHKIMA. MeToJl HemOCPeACTBEHHOTO0 WHTETPUPOBAaHUS. MeTO/bl WHTETPUPOBAHUS C TOMOIIBIO
3aMEeHbI IEPEMEHHOM, M0JIBeIEHUEM 1101 3HaK Auddepennana. MeToa HHTETpUpOBaHUS 110 YACTSIM.
WHTerpupoBaHie palMoOHANbHBIX Opo0el, MHTErpUpOBaHUE HEKOTOPBIX BUOB UPPALMOHAIBHBIX U
TPUTOHOMETPUUECKUX (PYHKIIHH.

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

Tema 3. HecoOGcTBeHHBIE HHTErpanbl NEPBOrO U BTOPOro poja (Mo OecKOHEUYHOMY
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 3aHATHI

3.4.1 CemuHapcKue/IpaKTUYECKUE 3aHATUS

[Ipaktnueckoe 3anstue 1. Yuciosas nociaeaosarenbHOCTh. [Ipenen yncnoBoi
IIOCJIEI0BATEIBHOCTH U €ro cBoMcTBA. [IpaBuia npeaenpHoro nepexona. @yukuus. [Ipenen
¢byukiun. Teopemsl o npenenax gyHkuuu. [1epBoiit 1 BTOpOii 3aMeuaTeNIbHbIE PEAEIbI.

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

[IpakTuueckoe 3anarue 3. PackppiTe HEONPEAEIEHHOCTEN PA3INYHOTO TUIIA

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

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

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

[Ipaktrueckoe 3ansatue 7. uddepennman. 'eomerpudeckuii cMbict nuddepenimana.
[TpousBoaHbie U AU depeHITnanbl BRICIUX MOPSIKOB. [IprOmmKeHHbIC 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 BBIYUCICHHS ¢ TOMOIIbI0 popmyitel Teitnopa.

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

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

[IpakTuueckoe 3anarue 12. JIunum 1 noBepXHOCTH ypoBHS. YacTHBIE TPOU3BOAHBIE U
nuddepeHra mepBoro mopsiika.

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

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 HECKOIBKUX MEPEMEHHBIX

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

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

[Ipaktrueckoe 3ansTue 19. MHTerpupoBanue parmoHaIBHBIX APOOEH, HHTETPUPOBAHKE
HEKOTOPBIX BUIOB UPPAITUOHATBLHBIX (PYHKITHIA

[Ipaktrueckoe 3anstue 20. MHTErpupoBaHUe TPUTOHOMETPHUYECCKUX (PYHKITUH.

[IpakTuyeckoe 3ansTre 21. Boruncienne onpeaeneHHbIX HHTETPAIoB 1o popmyJie
Hrrorona-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, NpUBOASILNE K KpaTHBIM UHTErpasiaM. Beruncienue
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

1. ®IrocC 15.03.06 «Mexarponuka u podororexuuka» [Ipukaz Munobpuayku Poccun ot
17 .08. 2020 r. N 1046, (pen. ot 27.02.2023)

2. AxageMudecKuii yuaeOHBIH TUTaH IO HAampaBJIeHUIo moAroToBku: 15.03.06
«Mexarponuka u podotorexHukay. [Ipopuis: «MexaTpoHHbIE CUCTEMBI B aBTOMATU3UPOBAHHOM
npou3BoACTBe». Dopma oOyuenus — ounasi, 2026.

3. VYkas I[Ipe3unenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Crparerun Hay4HO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickoit denepannmy».

4. Tlpuxa3z MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepanuu ot 23.08.2017
Ne 816 «O06 yrBepxknenun [lopsika mpuMeHEHUs OPTaHU3aAIUIMH, OCYIIECTBIISIOIIIMHI
00pa30BaTeNbHYIO JESTEIBbHOCTD, AIEKTPOHHOTO 00YUYeHHS, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTH MpU peanu3aiuy 00pa3oBaTeIbHbIX POTPaMM.

4.2 OcHoBHas1 JINTepaTypa

1. Huxkutun, A. A. MaremaTudeckuii aHamu3. YTIyOJIeHHBIH Kype : Y9eOHUK U MPAKTHKYM
mutst By30B / A. A. Hukutun, B. B. ®omuueB. — 2-e usf., ucnp. u gon. — Mocksa : M31aTenscTBoO
FOpaiit, 2026. — 456 ¢. — (Bwicmee oOpazoBanue). — ISBN 978-5-534-19274-2. — Tekcr :
AIIEKTPOHHBIN // Ob6pa3oBarenbHas wiatdpopma FOpaiir [caiiT]. — URL:
https://urait.ru/bcode/583185.

2. Hukutun, A. A. Marematudeckuii ananu3. COOpHHK 3a/1a4 : yadeOHOE MocoOue JIIsl By30B
/ A. A. Hukutua. — Mocksa : U3patensctBo FOpaiit, 2026. — 353 c. — (Bricmiee oOpa3zoBanue).
— ISBN 978-5-9916-8585-6. — Texkcr : anextponHbIil // OOpa3oBarenbHas miaardopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/583142.

3. Unbun, B. A. Maremarnueckuit ananmu3 B 2 4. Yacts 1 B 2 ku. Kuura 1 : yueOHuk mis
By30B / B. A. Unbun, B. A. CagoBunumii, b. X. CennoB. — 4-e uzn., nepepad. u non. — Mocksa :
WznatenberBo FOpaiit, 2026. — 324 ¢. — (Beicmee oopazoBanue). — ISBN 978-5-534-07067-5. —
Tekct : onextpoHHbli // OOpazoBarenbHas minatgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/584713.
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4.3 lonoJHUTe/IbHAS JUTEpPaTypa

1. MakcumoBa, O. JI. MaremaTnueckuil aHanu3 B mpuMepax U 3aaadax. [Ipenen uncnosoit

MoCIeA0BaTeNbHOCTH : yueOHuk s By30B/ O. [I. MakcumoBa. — 2-¢ u3A., cTep. — Mocksa :
WznarensctBo FOpaiit, 2025. — 177 ¢. — (Bricmiee o6pazoBanme). — ISBN 978-5-534-07208-2. —
Texct : omektponHbeli // OOpasoBatenbHas 1iargopma FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/564813.

2. MakcumoBa, O. JI. MaremMaTHueckuii aHalu3 B puMepax u 3agadax. [Ipenen GpyHkuuu :
yueOnuk s By3oB/ O. JI. MakcumoBa. — 2-e¢ u3n., crep. — Mocksa : U3marensctBo FOpaiiT,
2025. — 200 c. — (Bwicmiee oopazoBanne). — ISBN 978-5-534-07222-8. — TekcCT : 2JIeKTPOHHBIN
// O6pa3zoBarenbHas iatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/564812.

3. Kyapssues, JI. I. Kypc maremarnueckoro ananmusza B 3 1. Tom 1 : yueOHUK 1t By30B /
JI. JI. KynpsiBueB. — 6-e¢ usn. — Mocksa : MUznarensctBo Opaiit, 2023. — 703 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-15800-7. — Tekct : snexrtponHbiii // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/509770.

4. Kanxkaesa, JI. C. MareMatudeckuii aHanu3: Teopus MpenenoB, muddepeHIraIbHOe

ucumucienue : yuyeOnuk mus By3oB/ JI. C. KamkaeBa. — 2-¢ w3a., wcnp. U jgon. — MoCKBa :
WznatenbcrBo FOpaiit, 2026. — 246 c. — (Bricmee oopazoBanue). — ISBN 978-5-534-04898-8. —
Texkcr : oanmektponnbii // OOpasoBarenbHas 1uiatrgopma IOpaiit  [caiit]. — URL:

https://urait.ru/bcode/585832.

4.4JnekTpoHHBIE 00pPa30BaTeIbHbIE PECyPChI

[IpoBenenue 3aHATUI U aTTECTAIMil BO3SMOXKHO B IUCTAHIIMOHHOM (opMaTe ¢ IPUMEHEHHEM
CHUCTEMBI JUCTaHIMOHHOTrO 00yueHusi yHuBepcurera (CIO-LMS) nHa ocHOBe pa3zpabOTaHHBIX
kadenpoii «MaTtematuka» >3JIEKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo BceMm pazaenam
HpOrpaMMBI:

DneMEeHTbl MaTEMaTUYECKOTO
aHajau3a

HNHTerpasbHOE NCYUCIICHHE
(GYHKIMN OJTHOM epeMeHHOM
HuddepenunanbHoe
UCYHCIIEHUE (PYHKITHA https://online.mospolytech.ru/local/crw/course.php?id=3362
HECKOJIBKUX ITEPEMEHHBIX
JIONOJIHUTENBHBIE TIIABBI
MaTEeMaTHYECKOr0 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

Pa3paborannbsie DOP BKIIOYAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

4.5 JInueH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
ol0ecmeuenue

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 po(deccHoHAIbHbIE 0a3bl JAHHBIX U HH(POPMALIMOHHbIE
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 pedepaTusHo-
oubnuorpaduyeckas 1 HayKOMETpHUYECKast
(6bubmmomeTpudeckas) 6a3a JaHHBIX

5 MarepuajbHO-TeXHHYECKOE o0ecrneueHne

AyauTtopus Ui JEKUMOHHBIX, MpakTUYecKux 3aHsATud. OOopyJoBaHWE U ammaparypa:
ayJIMTOpHAs 1OCKa, BO3MOKHOCTh MCIIOJIb30BAHUS MYJIbTUMETUITHOTO KOMITIEKCa.


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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6 MeTtoauyecKkue peKOMeHAANNU

6.1 MeToanueckue peKoMeHIaIUM JIs1 TPENnoaaBaTeis M0 OpraHu3anuu
00y4eHuUs

[Ipexne Bcero, cieayer oOpaTWTh BHUMAaHHE CTYIACHTOB Ha TO, YTO IMPAKTHYECKH BECh
M3y4aeMbIil IMH MaTepual He TpeOyeT Kakoi-Trubo crenuanbHoM (OMOTHUTENBHOMN) MOATOTOBKH U
BIIOJTHE MOXKET OBITh YCHEIIHO M3YY€H, €CIIU CTYACHTHI OyJyT MOCEIIaTh 3aHSATHs, CBOCBPEMEHHO
BBINOJIHATh JIOMAallHUE 3aJaHUsl U TI0JIb30BaThCS (MPU HEOOXOJUMOCTH) CHCTEMOW IUIAHOBBIX
KOHCYJIbTAIlMi B TEUCHHUE KAXKJOr0 ceMecTpa. Bomeame B Kypc MaTaHaIu3a pas3zeibl sBISIOTCS
KJIACCUYECKHMHU, B TO K€ BPEMs OHHM NPAKTUYCCKA OPUECHTHPOBAHBI, TaK KaK MMEIOT HIMPOKOE
pacrpocTpaHeHHe JUIs pelIeHUs] pa3HOro poja 3ahad BHYTPH CaMOM MaTeMAaTHKU W MPHUKIIAJTHBIX
3a7ad. MIX OCBOEHHME MOMOXET CTYJCHTaM JIOTUMECKHA BEPHO, apryYMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO M MHUCHMEHHYIO pPedb, YCIICNIHO MPUMEHSTh HAKOIJICHHBIC 3HAHUS B MPO(ECCHOHATLHOM
JEeSITeTTHHOCTH.

HeoOxomuMo ¢ caMoro Hauyama 3aHATHH pPEKOMEHIOBATh CTYAEHTaM OCHOBHYIO U
JIOTIOJTHUTEIILHYIO JIUTEPATypy, @ B KOHIIE CEMECTpa JaTh CIUCOK BOIPOCOB JUIS IOATOTOBKH K
IK3aMEHY.

Ha rmepBoM 3aHATHY 1O AUCIUILIMHE CIIEAYET 0053aTeIbHO MPOUHPOPMHUPOBATH CTYICHTOB O
BUJE U (popMax TEKYIIEH U MPOMEKYTOYHON aTTECTAMA IO TUCIUTUIHHE, CPOKAX MX MPOBEACHUS,
YCIOBHSAX JIOMyCKa K MPOMEKYTOYHOW aTTeCTallMH, NPUMEHSIEMBIX BHIAX IPOMEKYTOUYHOTO
KOHTPOJISL.

N3noxeHne TEOPETHUECKOTO0 Marepuaia JODKHO COMPOBOXKAATHCS HILTIOCTPATUBHBIMU
pUMepamMu, TIIATEIILHO OTOOpPaHHBIMU MPEMOAABATENIEeM TaK, YTOOBI TEXHUYECKUE TPYIHOCTH U
BBIKJIAJIKM TIPU PEIICHWH 3a/Ja4il HE OTBJICKAIM OT TJABHOTO: OCMBICICHHS HWICH W CYTH
NpUMEHSIeMbIX MeTo/oB. ClieyeT BCerjla YKa3blBaTh MPHUMEPHI MPAKTUYECKOTO TPUMEHEHUS
PAcCMOTPEHHBIX Ha 3aHATUSIX YpaBHEHUH U (hopMyI.

[IpakTudeckune 3aHATHS JOJDKHBI OBITH OPraHW30BaHBI MpEMOJaBaTelieM TaKhuM o0pa3oM,
9TOOBI  OCTAaBaJlOCh BpEeMs Ha [EPHOJAMYECKOE BBINOJHEHHE CTYACHTAMH  HEOOJIbIION
CaMOCTOSTENIbHOW PabOThI B Ay JUTOPUU JIJIsl IPOBEPKHU YCBOCHUS M3JI0KEHHOTO MaTepHara.

[IperonaBatens, BEOyNIMA MPAKTUYCCKHE 3aHATHS, JOJDKEH COTJIACOBBIBATH Y4YeOHO-
TEMAaTUYECKHIA TUIaH 3aHATHH C JIEKTOPOM, HCIIONIB30BaTh €ANHYIO CUCTEMY 0003HAYCHUH.

[IpenonaBatento ciieayeT JOOMBATHCS CHCTEMATHYECKOW HETPEPHIBHOM pabOTHI CTYICHTOB B
TEUCHHE CEMeCTpa, HEOOXOAMMO BBISBIISTH CUJILHBIX CTYICHTOB U MTPHUBJICKATh UX K HAYYHOH paboTe,
K YYaCTHIO B Pa3HOTO POJIa OJMMITHA/IaX U KOHKYpCax.

CTyneHT qoMbKeH OLIyIaTh 3aMHTEPECOBAHHOCTh MPEMNOAaBaTeNsl B TOCTHKEHUH KOHEYHOTO
pe3yibTara: B IPHOOPETEHUH 00YYatONIMMHUCS TIPOYHBIX 3HAHUH, YMEHUI U BIIaJICHUST HAKOTUICHHOW
uHpOpManuel Ut pemeHns 3aa49 B Tpo(ecCHOHANBHOMN NesTETbHOCTH.

[IpoBeneHue 3aHATHI U aTTECTAIIUI BO3MOXKHO B TUCTAHITMOHHOM (hopMaTe ¢ NPUMEHEHUEM
CHUCTEeMBbI JUCTaHIMOHHOTrO 00yueHusi yHuBepcurera (CIO-LMS) nHa ocHOBe pa3zpaboTaHHBIX
kadeapoit «MaremaTHKa» AJIEKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
porpaMMsl (cM. 1. 4.4).

[opsimox mpoBeneHUsT pabOT B TUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIHHBIMHU
pactopsHKSHHSIME IIPOPEKTOPA M0 yIeOHOM paboTe W/ WU IICHTPOM yIeOHO-METOIUIECKON PabOTHI.

6.2 MeToanuyeckue yKazaHus JJis1 00y4AKOIIHUXCS 10 OCBOCHH IO TUCIUNIHHBI
I[Mpu w3yuennn auddepeHurnanbHOr0 HUCYUCICHUS (QYHKUMH OJHOM TepeMeHHON

HEOOXOAMMO OOpaTUTh BHUMAHWE HA TIOHATHE mpenena (QYHKIIMA B TOYKE M METOIbI €ro
BbIuKciieHus. [Ipenen — 0lHO U3 OCHOBHBIX MOHATUN MareMaTuyeckoro aHanusa. [Ipu BerarcieHnn
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nmpeacionB (1)YHKHI/II/I Hazao, IpexKac BCCTO, BBISICHUTD XapaKkTep HCOMMPCACICHHOCTHU

0 o

6 , —, 0-00,00—00,1" |. YroOsI OBNaIETH TEXHUKO} pELICHNS 37124 HA BBIYICIICHHUE IPEIETIOB,
o0

HAJIO 3HATH JBa 3aMEYaTeIbHBIX Mpe/esia, TAOIUIy YKBUBAICHTHBIX OCCKOHEYHO MaJIbIX, IPABUIIO

JlonuTans, pa3IuyHble IPUEMbI PACKPBITHS HEONPEASIEHHOCTEH B 3aBUCUMOCTH OT BHJA (DYHKIIUU

U PEIINTh JOCTaTOYHO OO0JIBIIOE KOJIMYECTBO 3a7ay.

IIpu wm3ydeHun TeMm, MOCBSILEHHBIX MPOU3BOAHON W auddepeHunany QyHKUUH, HATO
OCMBICTTUTh WX T€OMETPUYECKUN CMBICII, IIOHUMATh pa3iinune MEeXAy HUMHU (IuddepeHuan - 3To
IJIaBHAs JIMHEWHas d4acTh mnpupamieHus Qyskuuu). TBepro 3HaTh (Kak TaONUIy YMHOKEHHS)
dopmynbl  quddepeHIUpPOBaHUS ~ OCHOBHBIX  JJIEMEHTapHbIX  (QYHKIUMH WU TpaBuia
muddepeHpoBanus (Bce, KOHEYHO, HO OCOOEHHO MpaBwio Iu(p(HEepeHIUpOBaHUS CIIOKHOU
¢yukiun). HeoOxomumo oOpaTuTh BHHMMaHHE TakkKe Ha OCOOCHHOCTH JuddepeHIrpoBaHUS
GyHKUMH, 3alaHHBIX B HESIBHOM (QopMme, NapaMeTpUuecKd, Ha NpueM JorapupMUIecKOro
nudepeHIpoBaHms.

Crenyer 4eTKo 3HaTh U YMETb IPUMEHATH aJITOPUTM HCCIeI0BaHUs GYHKIUN U TOCTPOCHUS
rpaukoB: oOIpeaeseHHEe TOYEK pa3pbiBa (M HUX KIacCU(PHUKAIMIO), acUMNTOT TIpaduka
(BepTHKaJIbHOW, HAKJIOHHOW, TOPU30HTAIbHOI), HEOOXOJUMbIE W JIOCTaTOYHBIE YCIIOBUS
MOHOTOHHOCTH ()YHKIIMH, CYIIECTBOBAHUS JIOKAJHBHOTO SKCTPEMyMa, IIPOMEXYTKOB BBITYKIOCTH U
BOTHYTOCTU ()YHKIIMU M TOUYEK Ieperuoa.

[Tpu u3yyeHnn 1aHHOTO pa3zaena HeoOX0AUMO OOpaTUTh BHUMAHUE HA TO, YTO (PYHKLIUS IBYX
HNEPEMEHHbIX MMEET HAIIAJHBIA T€OMETPUYECKMH CMBICI — 3TO IOBEPXHOCTh B TPEXMEPHOM
npoctpancTBe. Hajo OCMBICTUTh MOHATHS YaCTHBIX NMPOU3BOAHBIX M MONHOrO auddepenunana u
O0COOEHHOCTh HUX BBIYMCICHMS, OBIAJETh TEXHUKON BBIUMCIEHUS IPOU3BOIHBIX OT CIIOKHOU
(GYHKIMM HECKONbKUX TNepeMeHHbIX. Cremyer oOpaTuTh BHUMaHME HA TO, YTO Ui (DYHKUIUH

L= Z(X, y) CMEIIaHHbIE YacTHbIE IIPOM3BOJHBIE BTOPOrO TMOPSAKA paBHBI MeEX1y CcOOOiI:
0°z  0°z
oxoy  oyox

Jlis GYHKIIMM HECKOJIbKUX NMEePEMEHHBIX CKOPOCTh M3MEHEHUs (PYHKIHMU B MPOU3BOJIHLHOM
HaNpaBJICHUU XapaKTepU3yeTCs MPOM3BOJHOW 110 HANpaBJIEHUIO, a HauOOJbIIas CKOPOCTh
u3MeHeHus: PpyHkuuu OyNeT B HallpaBIE€HUU BeKTopa rpaauenta. Ciemayer oOpaTHTh B 3TOH TeMe
BHUMaHHE Ha HEOOXOJMMOE M JOCTAaTOYHOE YCJIOBHUS CYIIECTBOBAHHUS HKCTpeMyMa (YHKIHUU
HECKOJIbKMX NEPEMEHHBIX.

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

nudGepeHIMATBHOM HCYUCICHUH. HEOOXOIMMO HAWTH I JaHHOW (YHKIIMH f(X) TaKyIo

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

GyHKIMIO, MPOU3BOJIHAS OT KOTOpoW Obuta Obl paBHa 3afaHHOM. MHTerpupoBanue QyHKIUN —
JIOCTaTOYHO CJIOKHBIM pa3fesl MaTeMaTHKH, OBJIaJAE€Th KOTOPBIM MOXHO TOJBKO, €CIU CTYACHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIMYECTBO HHTETPATIOB PA3HOIO THIIA.

Hano tBepo 3HaTh TaOMUIy HHTETPATIOB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKIMI, OCHOBHBIE
METOJIbl MHTErpupoOBaHMsA (3aMEHa NIEPEMEHHOH, TMojABeAeHHE TmoJa 3Hak nauddepennuana,
UHTETPUPOBAHUE MO YaCTSAM, MPHUEMbI BBIUMCIEHUS WHTETPaJioB OT PALMOHAIBHBIX JApoOei, oT
pa3HOro THUIA TPUTOHOMETPUYECKUX (PYHKIIN).

Hano ocMBICINTE €IMHCTBO TNOAXOJAa K IIOCTPOECHUIO OIPEACIEHHBIX, KpaTHBIX,
KPUBOJINHENHBIX, TOBEPXHOCTHBIX MHTErPajoB — MOCTPOEHUE HEKOTOPON MHTETPabHOM CyMMBI U
IIPEACIIbHBIN NIEPEXOL.

3HaTh TEOMETPUYECKMH CMBICI M OCHOBHYIO (OPMYJIYy BBIYMCICHHUS OIPENEIEHHBIX
uHTerpanoB — ¢opmyny Heiorona — JleiiOHuma, reomerpuyeckue U (U3NYECKHE MPUIOKECHHUS
OIIPEICIIEHHBIX U KPATHBIX HHTErPAJIOB, YMETh HAXOUTh IIOLIA/b IJIOCKOM (PUTypBl, JUIMHY KPUBOH,
00BEM U TIIOIIA/Ib TOBEPXHOCTH TEJ BPAIICHUS.
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AynutopHas caMOCTOsITeNIbHAs paboTa MO JUCIUILIMHE BBIMOIHIETCS Ha YU€OHBIX 3aHATUAX
MOJ1 HEMOCPEACTBEHHBIM PYKOBOJCTBOM IMPEMOJABATENS U TIO €r0 3aJaHUIO.

BueayautopHass camocrosiTenbHass paboTa  BBIIOJHAETCS CTYACHTOM 110  3a/laHuIo
mpenoaaBaTens, Ho 6e3 ero HemoCPeACTBEHHOTO Y4aCTHSl.

3adauu camocmoamenbHoil padomul CHyoOeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHOH paboTHI;

- OCBOCHHUE COJIEPKaHUs JUCLMILIIUHBL;

- yriayOseHne coiep KaHus U 0CO3HaHWE OCHOBHBIX MOHATUN JUCIUIIINHBL;

- ICTOJIb30BaHUE MaTepUasa, COOPaHHOIO U MOJIYYEHHOTO B X0JI€ CAMOCTOSATEIbHBIX 3aHATUN
1utst 5 (PEeKTUBHOM MOATOTOBKU K SK3aMEHY.

Buowl éneayoumopnoii camocmosamenvnoii pabomul:

- BBITIOJTHEHUE PacUYeTHO-TpauuecKux pador;

- [IO/ITOTOBKA K 9K3aMEHY;

- IOJArOTOBKA K CEMUHAPY;

J171s1 BBITIOTHEHUS JIFOOOTO BHJIa CAMOCTOATEILHON pab0Thl HEOOXO0IUMO IPOUTH CJICTYIONINE
STamblL:

- OTIpEJIeICHUE 1IETH CAMOCTOATEIbHOU PadoTHI;

- KOHKpeTH3alus I03HaBaTeIbHOM 3a/1a4u;

- CAaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENILHON padoTe;

- BBIOOD aJIeKBaTHOTO crioco0a JAeiCcTBHS, BEAYIIEro K PEeIIeHUIO 3a/1a4H;

- TUTAHUPOBaHKE PaOOTHI (CAMOCTOSATEIHHON UITH C TIOMOIIIBIO MMPETIOIaBATEIs ) HAJl 3a/IaHUEM;

- OCYIIECTBJICHHE B TMPOIIECCE BBINOJHEHUS CAMOCTOSITEIbHOW pabOThl CaMOKOHTPOJIS
(MTPOMEKYTOYHOTO ¥ KOHEUHOTO) Pe3yJIbTaTOB pabOThI M KOPPEKTUPOBKA BBIIOIHEHHS PaOOTHI;

- pednekcus;

- Ipe3eHTaIus padoThI.

7 DoH/J OLIEHOYHBIX CPEJACTB

B mporiecce 00y4eHHsT MCIIONB3YIOTCS CIEIYIONINE OIEHOYHBIE (OPMBI CAMOCTOSTEIHHOMN
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 AUCITUTUTHHBI (MOIYIIs1) POPMUPYIOTCS CIASAYIOIINE KOMIICTCHITUH:

Koa komnerenuun | HaumeHoBaHHe KOMIIETEHIIMM BBIYCKHUKA

CrniocoOeH NpUMEeHsTh €CTECTBEHHOHAYYHbIE U OOIIENH)KEHEPHBIE
OIIK-1 3HaHUS, METOJIBI MATEMAaTUYECKOIO aHAJIN3a U MOJCIIUPOBAHUS B
npogeccuoHaIbHOM eI TeIbHOCTH
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7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS 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  pacyeTHo-
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
WHIMBUIYAIbHO  KaXIbIM  cTyneHToMm. llpu
IIPOBEPKE IIPENO/IABATEINb OLICHUBAET
MPAaBUWJILHOCTb ITPOU3BEACHHBIX PACYETOB.

Tect

Tekymmit

TecTupoBaHue MPOBONUTCSA HA ITOCIEIHEM 3aHITHH
HU3y4aeMoM TeMbl. TeCTHpOBaHUE OCYILECTBISAETCS,
nub0 TpU TOMOIIM KOMIIBIOTEPHOH CHCTEMBbI
TECTUPOBaHUS, JMOO C  HCIOJB30BAHUEM
BBIJJAHHBIX TECT-33/IaHUI HA OyMa)KHOM HOCHTEIIE.
B pamkax TtectupoBaHUsS TpOBEpSETCS 3HAHUE
TEOPETHUIECKOM 0a3bl.

DK3aMeH

[TpoMexxyTOUHBII

[IpomexyTounass arrecranus OOyYAOIIUXCS B
dbopMe HK3aMeHa MPOBOAMTCA IO pe3yibTaTaM
BBIIIOJTHEHUSI BCEX BHUJOB ydeOHOW paboThI,
MPEeIyCMOTPEHHBIX YYEOHBIM IJIAHOM IO JTaHHOM
JTUCIUTITUHE, TPU 3TOM YUUTBHIBAIOTCS PE3yJIbTAThI
TEKYILIEro KOHTPOJS YCIEBAEMOCTH B TEUYEHHUE
cemectpa. OneHka  CTENEHU  JOCTIIKECHHS
oOy4JarlolMMuUCsl  TUIAHUPYEMBIX  pe3yJIbTaToB
o0OydeHus o JTUCLHUTIIINHE MIPOBOJIUTCS
MIPENO/IaBaTENEM, BEIyIIMM  3aHATHA [0
JUCLUIUIMHE METOJO0M 3JKCHepTHOW oueHku. Ilo
WTOTaM  MPOMEXYTOYHOM  aTTecTallud IO
JTUCIUIIINHE BBICTABIIAETCS OIEHKA «OTIUYHOY,
«XOpOILIOY, «yIOBIIETBOPUTEIHHO WU
«HEYJIOBJIETBOPUTEIBHO.

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




18

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 MIepeMEHHBIX,
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 ypOBHE. 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 (HU3HYECKUX €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 | SBICHHH, 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
OTIePHPOBAHUH

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
9KCIICPUMECHTA,;
HpI/IMeHHTB MECTOIbI
aHajM3a u
MOJICITUPOBAHUS IIPH
pelIeHIH
po¢eCCHOHATTBHBIX
3a/1a4.

CBoOomHO
orepupyer
prOOpPETEHHBIMHI
YMEHUSIMH,
MPUMEHSIET UX B
CUTYyaLHsIX
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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
aQHAJMTUYECKHUX 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
AQHATUTUYECKUX
YHCJICHHBIX METOJIOB
peneHus
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
pUMEHEHHS
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 JEeMOHCTPUPYET COOTBETCTBHE 3HAHUMA,
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, HECTAHAPTHHIE CUTYALIHH.

Xopomo

BoimonHensl Bce BuAbl yueOHOM paboThl, MNpeayCMOTpEHHBIE
yueOHbIM  mIaHoOM.  CTyJIeHT  JIeMOHCTpUPYET  YacTUYHOE
COOTBETCTBUE 3HAHHM, YMEHM, HABBIKOB NMPUBEJACHHBIM B TaOIMIIaX
MOKa3aTessiM, ONEpPUPYET MPUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSIMH,
HaBbIKAMH, IPUMEHSET UX B CUTYALMSIX ITOBBIIICHHOM CIIOKHOCTH.
[Ipu »TOM 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. CTYJIEHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HaHUH, YMEHH, HABBIKOB MIPUBEJICHHBIM B Ta0JIMIaX IOKA3aTeIsIM,
JOIYyCKAIOTCA 3HAYUTEIbHBIE OLIMOKM, MPOSBISIETCS OTCYTCTBUE
3HaHUM, YMCHHUH, HAaBBIKOB II0 psAy IOKa3areiaed, CTYIEHT
WCIBITBIBACT 3HAYMUTEIbHBIE 3aTPyJHEHUS IIPU ONEPUPOBAHUU
3HAHUSIMU U YMEHUSIMHU IIPU UX [IEPEHOCE HA HOBBIE CUTYAlLUU.

HeynosnerBopurenbHo

He Bemomnen oauH wim Oojiee BUIOB y4eOHOW pabOTHI,
MPEeIyCMOTPCHHBIX yueOHbIM mmiaHOM. CTyIeHT JIeMOHCTPUPYET
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IMOJIHOC OTCYTCTBUC HJIM HEAOCTATOYHOC COOTBETCTBUC 3HaHI/II71,
YMCHI/Iﬁ, HAaBbBIKOB I[IPUBCACHHBIM B Ta6J'II/II_IaX IIOKa3aTcJIsiM,
AOIYCKAIOTCA 3HAYUTCIbHBIC OHII/I6KI/I, MPOABIACTCA OTCYTCTBUC
3HaHI/II71, YMCHI/IP’I, HAaBBIKOB I10 Py HOKaSaTeHCﬁ, CTYACHT HC MOXKCT
OIICpHUPOBATH 3HAHUAMHU W YMCHHAMHU IIpHU HUX IEPCHOCC HA HOBBIC
CUTyalllH.

IIkana oueHUBaHMS TEKYIIEr0 KOHTPOJISA.

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 TIPETyCMOTPCHHBIE
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(HOPMHUPOBAHHOCTh
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 -
TeopeTtnueckoe cofepxaHue
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. MakcuManbpHasi 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 UCIIOJIb30BAaHNEM 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 evinonnenus pacuemuo-cpagpuueckux paoom (PI'P)

Teopus npenesioB u (udpdepeHunpoBanue GyHKIUU OJHOIN epeMeHHOH

1. Halitu npenensr:

m(2—n)2—(1+n)2 "m\/n+2—\3/8n3+3

li
~*(14n)° —(2-n)’ > Yn+54n
2 n’
”m[Zn +3] , Iimn(«/n2+1—n), "m(n—lojm.

n—o 2n2+1 n—o nool N4l
2x? +11x +15 o 4x?
m— lim ——.
x—>-3 X+3 x=0 Sin © 3X
2mt gt . sin3x ) g7
— lim == lim (1-3x)™"
n—wo 3N 4 N x-01 _ X x—+0
0, XxX<-rx
2. VccrenoBaTh Ha HEMPEPHIBHOCTD U BBIMIOJIHUTD YePTEX: Y =4SINX, —7 <X <0
7w, X=>0

3. Haiitu npou3BOJHYIO (QyHKIIMU:

y=2(3X3+4X2_X_2). y = Inarcsiny/1—e?*.

1541+ x
tg X —ctg X X=3t2+1,
y =arctg ————. 3t®
J2 i
y-sm[Ethj.
__ cosbx y = arctg’ ! +sinin2x
y 3sin(12x +1) J1-2x%2

y=arctg3ln£ y:(\/;)
X+2
3
sin(x—2y)+x—=7x x=e"'cost, y=¢'cost
y

4. CocTaBUTh ypaBHEHHs KacaTeNbHOW M HOPMAalM K JaHHOW KPHBOW B TOUYKE C abcuuccol X, :
y=x*+8/x-32, x,=4.

, 1
5. TIpoBecTH MOHOE HCCIIEA0BAHNIE 1 MOCTPOuTh rpadmk f (X)=X* +—

X2
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(I)yHKIIHI/I HECKOJBKHX IMEPEMEHHBIX
_ X2 +3y?

1. Haiitn yacTHbIE TPOM3BOAHBIE BTOPOTO NOPSIKA, YOSAUTLCS, 9TO Zy, = 27 @ Z
Xy

yXx

2

2. Haiiru rpamuent yukiun z = f(X,y) BTouke My(X,,Y,): 2= yT . M,(4,6).
X

3. VccmeoBath Ha SKCTPeMyM (QYHKIHIO Z = X" —X+Y° +2Y .

Hurerpuposanne
Boruucaurn HEOIIPEACJICHHBIC HHTEI'PAJIbI
dx _ X
—_ X-2 %dx, (X +1)e dx, [xcos3xdx, [e*cosxdx,
/ 2(x+~/x J ‘[ / J
X+18 in3
I dx - dx | J‘ dX’ I>;+1 dx. Ismzxdx’
x? —6x+18 X2 +6x+5 (x=6)(x+2) x*+3 cos? x
Beruncaursb onpeae/JIcHHbIC HHTEIPaJibl
”j63sin2 XC0s XdX }L }(x—l)exdx, TL
0 0v/1+3X 0 1 XA/ 7+Inx
5 dx 2 1+ x? 4 dx 1x2 42X
I— ] ] I—Z y Iz—dX y
11++/3x-2 “parctgx 1(3x+5) o X“+1

NE) 3 2 7.6 1
X, [v4-x*dx, .|.3sin2xcosxdx : j
0 0 0

g V1+x32

j.(x—l)exdx,

dx
J1+3x
< dx
e

Heco0cTBeHHBIE HHTETPAJIBI
1. YkaxxuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISETCS CXOSAIINUMCS

T\/;dx, Tx’3dx, T\/;dx :
1 1 1

o0
2. BeaucauTh HUHTErpal, YCTAaHOBUTD €TI0 CXOAUMOCTH WJIN PACXOIUMOCTDH j 1 2
—ol+ X

0
3. BbIuMCIHUTh MHTETPaAJ, YCTAHOBUTH €r0 CXOAUMOCTb MM pacxoauMmoctsb [ In xdx
1

a dx
4. BeraucnuTh HeCOOCTBEHHBIN HHTETPA I —=, YCTAHOBUTH €r0 CXOJAUMOCTb WU PACXOAUMOCTb.
04/ X

1
dx
5. BBILII/ICJII/ITI) HGCO6CTBCHHI>II/I I/IHTeI‘paJI _2 B yCTaHOBI/ITB €ro CXoanuMocCTh NJjin paCXOl[I/IMOCTB.
-1
Tt dx

6. Beruncnurte HUHTCrpal, YCTAaHOBUTH €0 CXOAUMOCTh WJIN PACXOIUMOCTDb -[1
+ X

—00

2

0
7. BBIYUCIUTH UHTETPAN, YCTAHOBUTB €r0 CXOJAUMOCTb UJIU PACXOAUMOCTD Iln xadx

1
1

. X
8. BErancimTh HeCOOCTBEHHBIN HUHTErpan J._Z , YCTAHOBUTB €TI0 CXOANMOCTb UJIN PaCXOANMOCTb.
-1
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KpaTtHble uHTErpasbl

1. I/I3M6HI/ITB NMOpAAOK UHTCTPUPOBAHHUS B JIBOMHOM HUHTErpajc

1 2-y
a. jdxjf(x y)dy, b. [dy [ f(x,y)dx.
2x 0 Jy
2. Beruncnuts “ (10 — x* — y?)dxdy, D ={(x, y)| 1<x<2, 0<y<2Z}.
(D)
3. Berancnuth

” 12x2y +16x°y )dxdy;

D:x=1y=x ,y=—\/§.
4. BelyuciauTe

[[(x* + y)dxdy, D — MHOMeCTBO TOUEK IJIOCKOCTH, OrPaHAYIEHHOE JTUHUAMHU
(D)

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

6. Haiitu niomans GUrypsl, orpaHUu€HHON JIMHUAMH Y = X2, y=—X+2

8. Haiitu 006bem Tena, nmoydeHHOro BpamienueM Bokpyr ocu OY  ¢urypsl, orpaHHueHHON
maamsMa Y =X, y=1, x=0.

9. Haiitu 00bem Tena, nmoiaydeHHoro BpamienueM Bokpyr oc OX ¢urypsl, orpaHuueHHOI
JIMHUAMH Y = X2, y2 =X.

Konmponwvuwvie pabomot (npumepot)

Bapuant
1. ITocTpowuts Tpaduk: y =3C0S2X

2. Haiitu npenensr:

5-n)’ +(5+n) - 3 _y?2 _x_
( )2 ( )2 2)lim IS gy jjpy XX X2
nam(s_n) _(5+n) x=0 @2 _q -2 X° —2X°+X—2
> 1
g ljm Y =x-1 5) Iim(mjx 6) Iim(x—\/xz—x+1)
2 In(x-1) x-0{ 14 XCOS X X
-X, X<0

3. HccnenosaTh Ha HEMPEPHIBHOCTD U BBINOIHUTD YepTexk: Y =4 X°, 0< X <2

3, x>2
Bapuant
1. Haiiti ipou3BOHYO Y,
a) y:arctg3ln£ 6) y:(\/;)
X+2
3
B) sin(x—2y)+X7=7x r) x=e'cost, y=¢e'cost

2. Haittu Iim(l— 1 j
x>=| X arctgx
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, 1
3. TIpoBecTH MOTHOE HCCNeT0BaHNE U MOCTPouTh rpaduk f (X)=x*+—=.
X
Bapmuanr.
ou }
Nel. BHIMHCIUTS IPOU3BOIHYIO O HAIIPABIECHUIO 8_ ¥ HAlTH MOJyJIb BEKTOpA IPaJMEHTa s
S

X
dyskmun U = 2Xy + T +7° B Touxe A(6;9;1) B manpaBieHuH, COCTABIAIONIEM C OCIMH

3 T
koopauHart yriel COSQ = ?, cosfB = ?, V<.

2
No2. HccnenoBats Ha skctpemyM byukimio Z = Xy(1— A% — 4y)-5.
. dz

Ne3.z=In(y—-x*), x=+/sint, y=cost. Haiim o
Bapuant
Beranciauts:

16 dx 2
1 2. (2x + 1) In xdx

!ﬁ -2 I

3x* -4 sin” 3x 2x -1

3. dx. 4 dx. 5. | ———=dx.

J.x2+4x J.cosz?’x I«/4—2x—x2

1. Brraucauts HUHTCTpaJibl:

+00

[xe I —

xe ™ dx .

1 In x

N300pa3uTh 001aCTh MHTETPUPOBAHUSA W HM3MEHHTH MOPSIOK HWHTETPUPOBAHUS B TOBTOPHOM
UHTETpaje

NPy
j dx j S5 y)dy.

Boruncnute miomaapr GUrypbl, OTpaHUYEHHON JHHUSIMH
y=2-x>, y=x.
Bapuanm 3a0anuit mpenupoeounozo mecma.

3apaun
1 gacTp 1. y=sinlnx, y',y"-? 2. y= arccth_ , dy—? 3.
y =3x*+xe*,X,=2,aXx=0,1, ay—?
4. Haiitu npou3BoIHyO Y,
a) y= ﬁfsin“XT_3 6) y = X"
B) ¥+ — cos3x r) Xx=cost+sint, y=sint—tcost

5. Uccnenosars Ha skerpemyM f (X)=(x— 3)2 (x=5).
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2X

6. HaiiTu nHTEpBaJIbl MOHOTOHHOCTH Y =

3
7. Haiitn HanGonbiuee, Haumenbiiee 3HadeHne Gynxuun f (X)= 3 —16x na orpeske [-5;1].

8. [TocTpouTh KacaTeabHyO K rpaduky QyHkimu f (X) =3arccos x> B Touke X = % .

2 4acTh 9. Haiitu npeensr:
_ (3+n)’—(2+nY’ _ X2 42x— .
P tim G =) 1926 g iy X2X3 105X
= (2+4n) —(1-n) x>0 g7 — x>-3 X* +5X° 4+ 6X e tg3x
3 yacTh
0, Xx<—rx
10. UccrnenoBath Ha HEMPEPHIBHOCTD U BBIMIOJIHUTD YePTEX: Y =<SINX, —7 <X<0.
T, X=0
X3
11. ITpoBecTH MOJIHOE UCCICIOBAHKHE U MOCTPOUTH rpaduk f (X) =— 2
X —_
Konumponvuwvie pabomot (npumepot)
Bapuant
1. I[Toctpouts rpaduk: y =3C0S2X
2. Haiitu npenensr:
5-n)° +(5+n)° . 1-cos2x X —xP-x-2
m( )2 ( )2 2) Iim——— 3) lim—; >
2 (5-n) —(5+n) -0 g2 ] x>2 x> —2X* + X -2
> 1
. AXT—=x-1 . [14+XC0S2X ¥ .\ .
4) lim———= 5) lim SFXCOS2X 6) |Im(X—\/X2—X+l)
2 In(x—1) x-0{ 14 XCOS X X0
-X, X<0

3. WccnenosaTh Ha HEMPEPHIBHOCTD U BBIMOIHHUTE YepTexk: Y =4 X°, 0< X <2

3, X>2
Bapuant
1. Haiiti npon3BoaHyo Y, :
a) y:arctg3ln£ 6) yz(\/;)
X+2
3
B) sin(x—2y)+x—:7x r) x=e'cost, y=¢e'cost
y
2. Haiitn Iim(l— L j
x>\ X arctgx

1
. = 2 .
3. IIpoBecTy MOTHOE UCCIIEIOBAHKUE U TTOCTPOUTH Tpaduk f (X) =X"+=
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Bapmuanr.

ou

Nel. BoruncnauTs Npou3BOAHYIO IO HAIIPABJIEHUIO —— U HAHUTH MOAYJb BEKTOpA TpaAueHTa AJIs

X
dynkmun U = 2XY + T +7° Brouke A(6;9;1) B HanpaBIeHNH, COCTABISIONEM ¢ OCSMH

3 6 T
KoopauHar yriael COSar = ?, Cos f = ?, y < E .

Ne2. Uceenoats Ha sxctpemynm bynkmmio Z = Xy(L—4x% —4y) =5,

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

Bapuant
Beruuciauts:
2. j‘ 2x+1 lnxdx.
1
3x* -4 sin 3x 2x—1
3. jx - xdx. 4, jcos e 5, Imdx.
1. BbIYrcnuTh HHTETPATIBI:
Txe_"2 dx . T d

1 ex-»\/]nx.

N300pa3uth 00JacTh MHTETPUPOBAHHUS M HU3MEHUThH MOPAJOK WHTETPUPOBAHUS B TOBTOPHOM
WHTErpasne

NPy
j dx j S5 y)dy.

Brerancants Iomaab (1)I/Il"ypbl, OI‘paHI/I‘{eHHOI/I JIMHHUAMHA

2
y=2-x", y=2x.
Bapuanm 3adanuit mpenupoeounozo mecma.

3agaun

1 gactp 1. y=sininx, y,y"—? 2. y=

arcctg/x g
X 1

y =3x" +xe*,X,=2,ax=0,1, ay—"?

4. Haiitu mpou3BOIHYIO Y,

a) y —5 Sin4X__3 6) y — Xarctg7x
\l X

y

B) €Y += =c0s3X r) Xx=cost+sint, y=sint—tcost
X

5. UccnenoBath Ha skctpemyM f (X)=(x— 3)2 (x-5).

2X

6. HaiiTu nHTepBaibl MOHOTOHHOCTH Y =
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3

. X
7. Haiftu HanGonbluee, HanmeHbLIee 3uadenne Gyuxkuuu f (X)= 3 —16X Ha oTpeske [—5; 1] .

8. ITocTpouth KacatenbHyO K rpaduxy Gpynkuun f (X) =3arccos x* B Touke X = % .

2 4acTtb 9. Haiitu npegenst:
. (3+n) =(2+n)’ . 2 _
1) Ilm( )2 ( )2 )Iimtzgi 3) “m;(+—2;<3 al Iim@
nw(2+n) —(l—n) x>0 @ ] x>-3 X° +5X° + 6X 2 tg3x
3 yacTp
0, X<-rx

10. HccnenoBats Ha HEMPEPBIBHOCTH U BBITOJIHUTD Y4epTex: Y =1SiNX, —7 <X<0.

T, X=20

11. TIpoBecTn monHoe uccnesoBanue u noctpouts rpadux f (X)=— k
X —

7.3.2 TlpomexyTouyHasi aTTeCTalUs

BO”pOCbl K IK3aMeny

[TonsiTHe MepeMeHHOM BEJIMYHHBI U 00JIACTH €€ N3MECHCHHSI. OIIK-1
MOHTHE (PYHKIMOHAIBHOMN 3aBUCUMOCTH, KiIaccuukaius GyHKITHA. OIIK-1
OrnpeiesieHne U TUIIBI YUCIOBOM MOCIEA0BATEIIBHOCTH. 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
IMpenen ¢ynkmuu. Onpenenenus. ['eomeTpuueckas WHTEPHpPETAUsS TOHITHS OIIK-1
npenena GyHkuuu. CBOHCTBA MPEJIENIOB.

beckoHeuHo Masble, 0ecCKOHEUHO OobiIne HyHKITUH. OIIK-1
[TepBrIil 3aMedaTeIbHBIN TIPEAE. OIIK-1
beckoHeyHO Manble BENWYUHBL. DKBHBAJICHTHBIE OECKOHEYHO Maible M HUX OIlK-1
WCIIOIb30BAaHUE TIPU  BBIYUCIICHUHM TIpPeAesioB. Tabnmuiia SKBUBAJICHTHBIX
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).

[IpousBognass. ['eomeTpuueckwii u  (QU3WYECKHIA 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.

[Tpon3BoHAs TapaMETPUUECKH 3aJaHHON (YHKIIUH. OIIK-1
[TpowmsBoHast GYHKITNH, 33IaHHONW HESBHO. OIIK-1
JuddepenunpoBanue CI0KHON MOKa3aTeIbHON HYHKITUH. OIIK-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
BrrunciieHue 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
Hecob6cTBeHHbIE MHTETPATBI IEPBOTO U BTOPOTO TUMA. [IOHATHS CXOAMMOCTH 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'OCYJIJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VUYPEXXJIEHME BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET>»
(MOCKOBCKHWH MMOJIUTEX)

Juciunnmaa «MaTeMaTHYeCKHil aHaIN3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TIlepBooOpa3Hasi, HeolpeeaeHHbIH HHTerpal. Tabiuna OCHOBHBIX MHTETPAJIOB.
dx

5—x+/5-x
3. Haiitu rpaguent Gynkuuu  Z =Y./Xy BTouke M, (1,4).
4. VYxaxwure, KAKOi N3 HECOOCTBEHHBIX MHTETPAJIOB SBIISETCS CXOSIIUMCS

T\/;dx, Tx‘sdx, T\/Fdx.
1 1 1

2. BBIUUCIUTH HEOIPEIeIeHHbIH HHTErpal I

5. Haiinure skcTpeMyMbI 1 TouKH neperuda gpyskmun Y = (X —1)e™™,

MMHUCTEPCTBO HAYKHU U BBEICHIET'O OBPA30BAHUS POCCUMCKOM
®EJIEPALIMU
®EJIEPAJIBHOE T'OCYJIJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXXJIEHWE BBICIHIEI'O OFPA3OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

Kypc 1, cemectp 2
DK3aMeHauOHHBIN OnJiet Ne 1

1. HecoOCTBEHHBIE MHTETPAILI MEPBOTO M BTOPOTO TUIA. [IOHATHS CXOJMMOCTH U PACXOAUMOCTH
HECOOCTBEHHOI0 UHTErpaJa.
2t
1+t% y_1+t3 '

2. Haiitu npou3BoHy0 QyHKIMH, 33JaHHOM MApaMETPUUECKU X =
3. MccmenoBath Ha SKCTpeMyM GyHKIMIO Z = X> — X+ y> + 2V,

7.6
4. BBIYUCIUTH ONPE/ICIICHHBIN HHTErpa I3Sin 2 xcos xdx.
0

5. Haiitu 00beM Tela, moIydeHHOro BpalieHreM BoKpyr oci OX (urypsl, orpaHuueHHON
3
maamaMu Y =X, y=1 x=0.

J1i1st TpoBeICHUS IPOMEKYTOUYHOTO KOHTPOJISI 3HAHUH CTYICHTOB B IMCTAHIIMOHHOM (popmate
B pa3paboTaHHBIX Kadenpoi «MareMaTHka) OHJIalH-KypcaxX UMEIOTCS HTOIOBbIE TECTBHI.



