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1. ean, 3a1aum U NJIAHUPYyeMble
pe3yJbTaTbl 00yUeHus 1Mo
AUCUHUILIHHE

K ocHOBHBIM yenam 0CBOCHUS JUCHMILTUHBI «MaTeMaTu4ecKuil aHamu3» cleayeT OTHECTH:

- BOCIIUTAHHUE y CTYJICHTOB O0ILell MaTeMaTUYeCKON KYJIbTYpHI;

- IpuoOpeTeHNe CTyACHTaMU HIMPOKOT0 Kpyra MaTeMaTHYeCKUX 3HaHUM, YMEHUN U HABBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYZEHTOB K MHIYKTUBHOMY U JA€TYKTHUBHOMY MBIIUICHHIO HAPSILY
C pa3BUTHEM MaTE€MaTU4YE€CKOW MHTYULINU;

- YMEHHE CTYJeHTaMH pa3BUBaTh HABBIKA CAMOCTOSATEILHOTO U3Y4YEHUs! yUeOHOM U HayqHOH
JUTEpaTyphl, COJIEpKalel MaTeMaTHUYECKHE CBEJICHUS U Pe3yJIbTaThl;

- TOATOTOBKY CTYAEHTOB K [ESATEIbHOCTH B COOTBETCTBUU C KBAJTU(PHKALIMOHHON
XapaKTepUCTHKON OakanaBpa 10 HAIpaBJICHUIO, B TOM 4Hcie GOpMUPOBAaHHE YMEHUH NCIIOIH30BATh
OCBOCHHbIE MAaTEMAaTUYECKHUE METO/IbI B TPO(ECCUOHABHON EATEIbHOCTH.

- IOATOTOBKY BHICOKOKBATM(UIIMPOBAHHBIX KAJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX U (PPOBOI
TYpOYJIEHTHOCTH U BBICOKMX TE€XHOJOTMYECKUX PUCKOB COBPEMEHHON LIM(PPOBOI 3KOHOMHUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS AUCUUIUIMHBI «MaTeMaTu4ecKuil aHallu3» CIe1yeT OTHECTH:

- OCBOEHHE CTyJEHTAMHU OCHOBHBIX IOHATHUH, METOJIO0B, (OpMUPYIOIIUX OO0
MaTeMaTUYECKYIO OJIrOTOBKY, HEOOXOAUMYIO JJIsl YCTIETHOTO PEIIEHUs IPUKIAIHBIX 3a7a4;

- (GopmupoBaHue y cTyJaeHTa TpedyemMoro Habopa KOMIETEHLHUI, COOTBETCTBYIOLIMX €ro
HaIpPaBJIEHUIO NOJIFOTOBKU U 00ECIIEUNBAOIINX €70 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenne no jgucummiuHe «Maremarnyeckuil aHaiau3» HaIpaBlI€HO Ha (OpPMHUPOBAHUE
y oOyyaromuxcs cienyrommux komnereHuuid B coorBerctBuM ¢ DI'OC 15.03.03 (ypoBeHb
OaxanaBpuaTta) no HarpasieHHto noarotoBku 15.03.03 IlpuknaaHas MexaHuKa, yTBEPKIEHHBIM
npuka3zoM Munobpuayku Poccuu ot 09.08.2021 No729:

Koa n HaumeHoBaHue NHaukaTopsbl J0CTHKEHUS
KOMIIeTeHIIMH KOMIETEHIMH
OIIK-1. CnocoGeH NpuMeHSTh NOIIK-1.1 ITpumeHsieT eCTECTBEHHOHAYUYHBIE
€CTECTBEHHOHAYYHBIE U OOIIEHHKECHEPHBIC 1 00IIIEeUH)KEHEPHBIC 3HAHUS
3HaHUS, METOJIbl MaTemaTuueckoro ananuza u | MOIIK-1.2 [Ipumensier MeTo bl
MOJICIIUPOBAHUS B PO ECCHOHATHHOU MaTeMaTHYECKOTO aHAJIW3a U MOJICITUPOBAHHMS
JICSITCIIBHOCTH B Ipo(eCcCHOHAILHOM IeSITEIbHOCTU
2. MecTo TUCUMIVIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM NMPOrpaMMbl

JucuumiuHa OTHOCUTCS K oOs3arenbHOi dactu Onoka bl: Monyne «Matematnueckue
€CTECTBEHHO-HAYYHbIE JUCIUIUIMHBDY.
JucuuruinHa 6a3upyeTcs Ha clenyrolei, Mpoi1eHHON AUCITUIITUHE:

- INHEWHas anredpa.
Hucuuninnza «MareMaTu4eCKui aHaIu3y» JIOTUYECKHU CBA3aHa C MOCIEAYOUMHI JUCIUIUIMHAMMU:
B ob6sazamenvHotl uvacmu:

- (hu3uka;

- COIIPOTHUBJICHUE MATEPHUAIIOB;

- aHAJIMTHYECKas IMHAMMKA U TeOpHUs KOJIeOaHuH;

- METOJl KOHEYHBIX AJIEMEHTOB;

- muddepeHnmaIbHbIe YpaBHEHUS U KOMIUIEKCHBIN aHaJIN3;

- YpaBHEHUSI MaTeMaTHUECKON (DU3HKH;

- OCHOBBI BapUAaLlMOHHOI'0 UCUUCIICHUS.



B uacmu, ¢hopmupyemou yuacmuuxamu o6pazoeamenbHulX OMHOUEHUN.

- TEOpUs yIPYIrOCTH;

- OCHOBBbI (I)I/IBI/IKI/I MPOYHOCTHU U MCXAHUKH PA3PYLICHUS
- umprBme TEXHOJIOTHH BBIYUCITUTEIILHOM MaTE€MAaTUKU,

- YCTOWYMBOCTb MEXAHUUYECKUX CUCTEM;
- TMHAMHKa MalllvH;
- OCHOBBI a3pOTUAPOYIIPYTOCTH;
- MEXaHMKa KOMIO3UTHBIX KOHCTPYKLHUA;
- CTpOMTEJbHAS MEXaHUKA MAIIHH.

B yacmu snexmugHuIX OUCYunIun.
- YHCJIEHHBIE METO/IbI;

- 3JIEMEHTbHI MATEMAaTUYECKOTO0 MOAEIUPOBAaHUS (PU3HMUECKUX MPOIIECCOB.
- (hu3nyecKku HeNMMHEeHas MeXaHuKa 1e(hOpMUPYyEMOro TBEPAOTO Tea.

3. CTpykTypa u coaep:kaHue IMCUUIIIHHBI

OO6miast TpyA0€MKOCTh AUCIMIUIUHBI COCTABIISIET 4 3aueTHbIC eAMHUIIBI - 144 Jaca.

3.1. Buabl yueOHOI1 padoThI M TPYA0EMKOCTh

n/n Bup y4eoHoii padoThI Koauecro CemecTtp 2
4yacos
AyauTOpPHBbIE 3aHATHS 72 72
B ToM yucne:
Jlexuu 18 18
- CemuHapcKue/mpakTHYECKUE 3aHATHA 54 54
: JlaGopaTopHbIe 3aHATHS - -
CamocrosiTeibHas padora 72 72
IIpomexyToyHas aTTeCTALMA
3K3aMEH D D
Hroro 144 144




3.2. Temarnuyeckuii IUIaH U3YYEeHUS TUCHUIITHHBI

Pa3genanl/TeMbl

JucuunianHbl

TpynoemMkKocTh, 4ac

Be
ero

AyautopHasi padora

Cemunap | JIabop | IIpakr

Jle CKue/ | aTopH |MYecKa
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s
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Pasznen 1. {uddepenunanbHoe
ucyHucjieHue PyHKuM oqHoMi
nepeMeHHOM.

62

32

1.1

YucnoBas nocie10BaTeIbHOCTD.
[Ipenen yncnoBou
IIOCJIEZI0BATEIBLHOCTH U €70 CBOMCTBA.
[IpaBuna npenenpHOrO nNepexona.
Oynkuus. [Ipenen pyHkmu.
Teopemsl 0 npeaenax QyHKINU.

Brimaua 3amanuii PI'P Ne 1 o
MaTEeMaTHYECKOMY aHaJIH3y.

1.2

[TepBrIii 1 BTOPOI1 3aMeydaTeibHbIE
npenesbl. beckoHeuHo maibie U
OCCKOHEYHO OOJIBIIINE BETUYUHBI.
DKBUBAJICHTHbIE OECKOHEUYHO Mallble
BEeNMUYUHBI. PackpbiTie
HeomnpeAeIeHHOCTE!H Pa3HOro TUIA.

1.3

HenpepriBHOCT (DyHKIIUI B TOUKE U
Ha npomexyTke. OTHOCTOpOHHHKE
npenensl. Touku pa3pbiBa GyHKINH,
uX Kiaccudukanus.

1.4

[TpousBosnHas pyHKUIUH.
['eomeTpuueckuii ¥ MEXaHMYECKHI
CMBICII ITpou3BoAHOM. [IpaBuia
muddepeHurpoBaHus v HOpMyJIbl
BBIUMCIICHUS TPOU3BOAHBIX. Tabnuia
IIPOU3BOJHBIX OCHOBHBIX
asieMeHTapHbIX QyHKIMN. TexHuka
muddepeHIrpoBaHUsL

1.5

Huddepenuman. [IpousBoansie n

i QepeHIanbl BBICIIUX MOPSIKOB.
[TpuGnmKeHHBIC BEIYUCIICHUS C
OMOIIbI0 ¢ GEpeHIINaIoB.

1.6

IIpasuio Jlonurans. ®opmyia




Tennopa. PaznoxeHus OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIMNA 10 hopmyIie
Teinopa. [IpubnuxeHusie
BBIUMCIICHUS C TOMOIIBIO (hOPMYJIBI
Telnopa.

1.7

OCHOBHBIE TEOPEMBI
mudGepeHIIMATIBHOTO HCUNCIICHUS.
MOHOTOHHOCTD (DYHKIIHH,
sKcTpeMyMbl. HeoOxonumble u
JOCTaTOYHBIE YCIOBHUS MOHOTOHHOCTH,
JIOKAJIbHOTO 3KCTpeMyMa.
HccnenoBanue BBITyKIOCTH Tpaduka
¢yukuuu. Touku neperuba.

1.8

O6mras cxema uccienoBanus QyHKITUH
1 octpoeHus ee rpaduka. CBoicTBa
(GbyHKIMA, HETIPEPHIBHBIX Ha OTPE3KE.
HaI/I60anee 1 HAUMCHBIICC 3HAUYCHUA
(GyHKIIMU Ha OTpE3KeE.

CamocrosrenbHas padora Nel Ha
ceMMHape Mo (QyHKIMSIM OIHOU
MEPEMEHHOM

Pazjnen 2. OyHKUMA HECKOJIbKHX
nepeMeHHbIX.

24

12

2.1

[Ipenen u HenpepbIBHOCTh. OCHOBHBIE
CBOWCTBA HEMPEPBIBHBIX (PYHKLIUH.
Yactuble npousBoaHbie. [TonHbIN
muddepeHman.

Brigaua 3amanuii PIT'P Ne 2 o
(GYHKIHSIM HECKOIBKUAX TIEPEMEHHBIX

2.2

[Ipowu3BoHbIE CI0XKHON DyHKUINN
HECKOJIbKUX MepeMEHHbIX. YacTHbIE
MIPOM3BOHBIE U AU PepeHnaIbl
BbICIINX NOpsaKkoB. Teopema IlIBapua.
[IpounsBoaHas Mo HaNMpPaBICHUIO.
I'paaueHnt.

23

OKkeTpeMyM (PYHKIIMH HECKOIBKUX
nepeMeHHbIX. HeoOxoaumele u
JNOCTAaTOYHBIE YCIOBUS IKCTPEMYyMa.

CamocrosrenbHas pabora Ne2 Ha
ceMuHape 1o (PyHKLIHAM HECKOJIbKUX
IIEPEMEHHBIX

Paznen 3. UnTerpasabHoe
HCUYHCJIeHHE

58

24

28




[TepBooOpasnas. HeomnpeaeneHHbIit
WHTETrpaJl ¥ ero cBoicTBa. Tadnuia
HHTCIpajioOB OT OCHOBHBIX

3.1 | 2memenTapHbIx GyHKIuA. MeTtox g 0 4 0 0 4
HCMMOCPCACTBCHHOIO HHTCTPUPOBAHUS.

Brigaua 3amanuii PI'P Ne 3 no
WHTETPAIbBHOMY HUCYHCIICHUIO

WHaTerpupoBanue ¢ TOMOIIBIO 3aMEHBI
NepeMEeHHOH, OJIBEICHUEM I10]] 3HAK
maddepennmana. Meron
MHTETPUPOBAHMS MO YACTIM

3.2

WNHTterpupoBanue paunoHaIbHbIX
npo0eit HHTETpUPOBaHNE HEKOTOPBIX
BHJIOB UPPALMOHAJIBHBIX U
TPUTOHOMETPHUECKUX (PYHKITHIHA.

3.3

Sanatm, MNPUBOAAIINEC K TOHATUIO
omnpeaeeHHOro nurerpana. CpoiicTea
onpeneneHHoro unrerpaita. dopmyia
Herorona-JleiiOaumna. 3amena
[IEPEMEHHON U UHTETPUPOBAHUE 110
4acTsAM B OIPEIEICHHOM UHTErpasie

3.4

[Tpunoxenus onpeneneHHoro
WHTETpasia B TEOMETPHUH U MEXAHUKE
3.5 | (BeruMCIEHUE TUIOMAEH TUIOCKUX 8 0 4 0 0 4
¢buryp, JIMHBI KPUBOH, 00BEMOB,
TJI0IA IeH TTOBEPXHOCTH).

HecoOcTBeHHbIE HHTErpabl IEPBOTO U

3.6 .
BTOPOT'O pPOJa, UX CBOMCTBA.

3agauu, IPUBOASILNE K KPAaTHBIM
WHTErpajaM. /[BOMHON 1 TPOWHOU
MHTErpaJibl, UX CBOMCTBA.
Brrunciienue JBOMHBIX UHTETPAIOB
CBEJICHUEM K IIOBTOPHBIM.
I'eomerpuueckue u puznIecKue
MPUJIOKEHUS KPATHBIX UHTETPAJIOB.
KoHTtposbHOE TecTHpOBaHUE

3.7 10 0 6 0 0 4

Hroro | 144 18 54 0 0 72

3.3. Coaepxanue pa3aesioB IMCUUILITHHBI

BBenenue

IIpenmer, 3amaun u cojepkaHue TUCHMILIMHBL. OCHOBHBIE 3Tallbl Pa3BUTHS JAUCLUILIUHBL.
CrpykTypa Kypca, ero MecTo M pojib B IOArOTOBKe OakanaBpa, CBA3b C IPYTMMHU AUCHUILIHHAMU.



Pa3nea 1. ludgdepennnanbHoe ncuucjieHne pyHKuuii 01HOH nepeMeHHO

Tema 1. Yucnosas nocienoBaTesnbHOCTh. lIpenen uncinoBoil mocinenoBaTeabHOCTH U €r0
cBorictBa. Oynkmus. [Toctpoenne rpaduxoB pynkmuit. [Ipeaen ¢pynknunu. OCHOBHBIE TEOPEMBI O
npenenax ¢yHkiud. [lepBoiii 1 BTOpoii 3aMmeydatenbHble Tpeaesl. CpaBHEHHE OECKOHEUYHO MalbIX
1 0ECKOHEYHO OOJIBIINX BEJIUYNH. DKBUBAJICHTHbIE OCCKOHEYHO MaJIble BEIMYHHBIL.

Tema 2. HenpepbIBHOCTh (PYHKIIUI B TOUKE U HA IPOMEXKYTKe, TOUKM pa3pbiBa GYHKINHU, UX
kinaccudukanus. AcuMnToThl rpaduka GyHKIIUH, UX KIacCU(pUKAITHUI.

Tema 3. IlpousBoanas ¢yHkiuu. I'eomerpuyeckuii 1 GU3NUECKUN CMBICI HMPOU3BOTHOM.
[IpaBuna auddepennmpoBanuss U HOPMYJIbI BEIUUCICHUS MPOU3BOIHBIX. TabyMia MpOU3BOIHBIX
OCHOBHBIX JIEMEHTApHBIX (PyHKIMI. Beruncnenre npou3BoHbIX GYHKINH, 3aJaHHBIX Pa3IHYHbIM
obpazom.

Huddepennunan. IIpousBoausie n nuddepeHnransl BhICIIUX MOPSAKOB. [IpubmmkeHHbIC
BBIYHCIICHHSI C TIOMOIIBIO MU PepeHIraios.

Tema 4. IlpaBuno Jlonurana. @Popmyna Teinopa. PackpelTue HeompeaeneHHOCTEN
paznuuHOro THma. Pasno’keHue OCHOBHBIX 3JEMEHTApHBIX QYHKIUMM 1o ¢opmyne Telinopa.
[TpuGnuxeHHbIe BEIUMCIIEHUS ¢ TOMOIIBIO (hopMmyJsl Telnopa.

Tema 5. OcHOBHBIE TeopeMbl TP hEepEeHITNATHFHOTO UCUUCTCHUSI. MOHOTOHHOCTh (PYHKITHH,
sKcTpeMyMbl HeoOxoaumble M J0CTaTOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKAJIBHOTO 3KCTPEMYyMa.
Uccnenoanue Boinykiaoctu rpaduka Gpynkuuu. Touku nepernda rpaduka GyHKINN.

OOmast cxema uccienoBaHuss QyHKIMM U MOCTpoeHus: ee rpaduxa. CoicTBa (yHKUUH,
HeMNpephIBHBIX Ha oTpe3ke. Hanbomnplee 1 HauMeHbllee 3HaYeHUs] PYHKIIMH Ha OTPE3KeE.

Pazpnen 2. IuppepenuuaibHoe ucunciaeHue GyHKIMA HECKOJIbKUX MepPeMEeHHbIX

Tema 1. yHKIIMM HECKOIBKUX NEPEMEHHbIX. JINHUM U TOBEPXHOCTH ypOBHs. YacTHbIE
npousBoHbIe. [Tonnelii auddepennnan. I[IpousBoaHble ClI0XHON (YHKIIMU HECKOIBKUX
nepeMeHHbIX. YacTHble Ipou3BOHbIE U JU(QepeHIrasl BRICIINX nopsaakos. Teopema IIBapua.

Tema 2. [IpousBonHas no HampasieHuto. ['paauent. KacatenbHasa k kpuBoi. KacarenbHas
IUIOCKOCTh M HOpMajb K noBepxHocTu. Dopmyna Teinopa. DkcTpeMyM (QYHKLUHMU HECKOIBKUX
nepeMeHHbIX. Heo0Xoaumbie U 10CTaTOUYHbIE YCIOBUS SKCTPEMYMA.

Pa3znen 3. UnTerpajibHoe ucumcjieHme

Tema 1. IlepBooOpasnas. Teopema CyIIeCTBOBaHHSI HEOINPENEICHHOTO HHTETpaa.
Heonpenenennslii uaTerpan u ero cpoiictsa. Ta0nuiia UHTETpaioB OT OCHOBHBIX 3JIEMEHTapPHBIX
¢byHKIMA. MeTo HeoCpEeICTBEHHOTO HHTETPUPOBAHHUS.

Meroabpl MHTErpUpPOBaHUS C TIOMOILIBIO 3aMEHbl [EPEMEHHOW, IOJBEJACHHEM IOJ 3HAaK
muddepennmana. Meton HHTETPUPOBAHHS 110 YACTSM.

HuTerpupoBanue panyoHaibHbIX Ap0oOeid, HHTErpUPOBAHUE HEKOTOPHIX BUIOB UPPALMOHATIBHBIX U
TPUTOHOMETPUYECKUX (PYHKIIUH.

Tema 2. 3anauu, NpuUBOASIIME K TOHSATHUIO ONpPEAETICHHOro HHTerpaia. OnpeaeneHHbIN
UHTErpajl, €ro CBOMCTBA. YCIOBUS HHTEIrPUPYEMOCTH. MHTErpan ¢ mNEpeMEHHBIM IPEAEIOM
unterpupoBanusa. dopmyna Hprorona — JleiiOHuiia. 3amMeHa TEpPEMEHHOHW B OIPEIACICHHOM
MHTETpale.

[IpunoxkeHus onpeesIeHHOTr0 UHTETpajia B TEOMETPUN U MEXaHUKE (BbIYHUCIICHHE TJIOMAAeH
IUIOCKUX (UTYp, JUTMHBI KPUBOH, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HMHTETpaibl IMEPBOIO M BTOPOro poaa (1Mo OeCKOHEUHOMY
POMEXYTKY, OT HEOTPAaHUYEHHBIX (PYHKIMI Ha KOHEYHOM MPOMEXKYTKE), UX CBOWCTBA.

Tema 4. 3agaun, npuBOAAIIME K KPAaTHBIM HHTErpasiaM. J{BOMHOI M TPOMHOM MHTErpaibl, UX
cBoiicTBa. [IpaBuia BEIYMCIEHUS IBOMHBIX HHTETPAJIOB.



3.4. TemarTnka NpaKTHYECKUX 3aHATHH M0 TUCUUILIHHE
«MaTeMaTHYEeCKUI AHAJIM3»

Ne Tema 3anATHSA

/1

1 Paznea 1. Dj1eMeHTBI MATEMATHYECKOI'0 AHAJIH3A.

Uucnosass mnocienoBareabHOCTh. [Ipenen 4YuciIoBOW MOCIENOBAaTENBHOCTH U €T0
coiicTBa. [IpaBuna npenensHoro nepexona. @yukuus. [penen ¢ynxmuu. Teopemsl o
npeaenax dbyHkun. [lepBolil B BTOPOH 3aMedaTelIbHbIC MPEICITHL.

2 CpaBHeHHE OECKOHEYHO MAalbIX W OECKOHEUHO OONBIINX BEIMYWH. DKBUBAJICHTHBIC
OCCKOHEYHO MaJIbIC BEJIMUMHEI.

3 PackpbiTre HeonpeneIeHHOCTEN pa3IMuHOrO TUIIA

4 HenpepsiBHOCTD QPYyHKITNI B TOUKE U HA TpoMekyTke. OTHOCTOpOHHHUE TIpeaesbl. Touku
pa3psiBa pyHKIMU. [IpuMepsl penieHus 3a1a4

5 [IpousBognas ¢yukuuu. IlpaBuna auddepenuvpoBanus U GOPMYINbl BBIYHCICHUS
npou3BoAHBIX. TexHuKa auddepeHInpoBaHUs

6 HuddepenuupoBanre  oOpaTHbIX  GYyHKIUH,  GyHKIUH, 3aJaHHBIX  HESBHO,
napaMeTpuIeck, Jorapudmmaeckoe nuddepeHmpoBanme

7 Huddepenunan. ['eomerpuueckuit  cmbicn  auddepennuana. IlpousBogHbie U
muddepeHnranbl  BBHICIIMX MOPSAAKOB. [IpuOIMKeHHbIE BBIUUCICHUS C TOMOIIBIO
mudepeHmanos.

8 [IpaBuno Jlonurtana. @opmyna Teisiopa. PackpbiTie HEONPENEICHHOCTEN PA3IUYHOTO
tuna. Pa3nokeHusi OCHOBHBIX IeMEHTapHbBIX QyHKIMIA 110 Gpopmyne MakiiopeHa.

9 [TpuOarKeHHBIC BRIYMCICHHUS ¢ TOMOIIBI0 (hopMmyiisl Teiopa.

10 | TloaHoe mccienoBanue GYHKIMI M mocTpoeHue rpadukos. [IpuMepbl

11 | IlomHoe uccnenoBanue GyHKIMI U mocTpoeHue rpadukoB. [Ipumeps! (mpoaomKeHUE)
CamocrosTenpHas padora Nel Ha ceMHHape 10 QYHKIMSIM OJHOM MEPEMEHHON

12 | Pazgesn 2. DyHKUMH HECKOJbKHMX IepPeMeHHbIX. JINHMM W TOBEPXHOCTH YPOBHS.
YacTHbIe TPOU3BOAHBIE M AH(deEpEHITAT IEPBOrO MOPSIKA.

13 | [Tonusiit nuddepennman. IlpousBoansie cnoxuHoi pynkuuu. [IponsBognas dyHKIUH,
3aJlaHHONM HesBHO. YacTHble TpOW3BOAHBIE W Ju(DepeHIInaNbl BBICIIUX MOPSIKOB.
Teopewma IlIBapiia.

14 | IIponsBogHas 1o HampaBIeHUIO. [’ pagueHT.

15 | DxctpemyMm (yHKIIMU HECKOIBKUX TIepeMeHHbIX. HeoO0X0IMMBbIe M TOCTaTOUHBIE YCIOBHS
IKCTpEMyMa.

16 | CamocrositesibHast pabdora Ne 2 Ha cemuHape 1o (GYHKIHSAM HECKOJBKHUX
nepeMeHHbIX

17 | Pa3nen 3. UnTerpajibHoOe HCHHUCICHHE
[lepBooOpasznas.  HeompeneneHHblii  WHTETpaJl W €ro  CBoWcTBa.  Meron
HEIMOCPEJICTBEHHOTO MHTETPUPOBAHUSL.

18 | UHTerpupoBaHue C TMOMONIBIO 3aMEHbl IEPEMEHHOM, TOJBEICHUEM IIOJ 3HAaK
muddepennmana. MeTo HHTETPUPOBAHHMSI 110 YaCTsIM

19 | UuTerpupoBaHue palMOHANBHBIX Jpo0€il, HMHTErpUPOBAHME HEKOTOPHIX BHJIOB
UPPAIMOHATILHBIX (DYHKITHHA

20 | MnTerpupoBaHre TPUTOHOMETPUYECKUX (DYHKIIUH.

21 | Beiuncnenue ompenesieHHbIX HMHTErpanioB 1mo (opmyne HeroTona-JleiOnuna. 3amena
MIEPEMEHHON M MIHTETPUPOBAHUE MO YACTSIM B OIIPE/ICICHHOM MHTErpase.

22 | [IpunokeHus OMNpeAeNeHHOr0 HWHTErpajsa B TE€OMETpUM U MEXaHUKe (BBIYMCIICHUE
TIOMIAIed TUIOCKUX (PUTYD, JJTUHBI KPUBOH).

23 | I[lpumokeHHsl ONpENeICHHOr0 HWHTerpajga B TeOMETPUHM M MEXaHUKE (BBIYMCIICHUC
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00BEMOB, IIOMIAICH TOBEPXHOCTH).

24 | HecoOcTBEHHBIC HHTETPAJIBI ISPBOT'O M BTOPOT'O POJIA, UX BEIYUCICHHUE.

25 | 3amaum, NMPUBOJAIIME K KpPAaTHBIM HMHTErpaiaMm. BeruucieHue IBOMHBIX HHTErPajioB
CBEJICHHEM K TOBTOPHBIM. 3a/lauyu Ha U3MEHEHHE TOPsIKa HHTETPUPOBAHUS B JIBOMHOM
HHTErpaje

26 | 'eomerpudeckue © (QuU3NYECKHE TMPUIOKECHUS KpPAaTHBIX WHTETPAIOB, IPHUMEPHI
BBIYMCJICHHSL.

27 | KoHTpoIbHOE TECTUPOBAHUE IO KYPCY.

4. Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecIeYeHune

4.1. Hopmarusubie 1okyMeHThI H 'OCThI

@I'OC 15.03.03. «ITpuknagnas mexaauka». 2021. [Tpuka3 Munobpaayku Poccun ot 09.08.2021
Ne7209.

AxaneMuyeckuii ydeOHBI IIaH 1o HampasieHuo moarotoBku: 15.03.03 Ilpuknannas
mexanuka. [Ipoduins: [IporpammupoBanue u nudpoBble TEXHOJIOTUN B TUHAMUKE U POYHOCTH.
®opma o0yueHust — ounasi. 2026.

Vka3 Ilpesunenta Poccuiickoii @enepanuu ot 01.12.2016 Ne 642 «Ctparerun Hay4HO-
TeXHoJIornueckoro passurus Poccuiickoit denepanum».

[Ipuka3z MunuctepcTBa oOpa3oBanusi 1 Hayku Poccuiickoit @enepanun ot 23.08.2017 Ne 816
«O0  yrBepxkaenun  Ilopsinka  mpuUMEHEHUsT — OpraHM3alMsIMHM,  OCYLIECTBIISIIOIIMMHU
00pa30BaTeNbHyI0 ACSITENbHOCTD, JEKTPOHHOTO 00YUYEHHS, IUCTAHIIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHH MPH peaau3ayu 00pa30BaTebHBIX IPOrPaMM».

4.2. OcHoBHas JuTEpaTYpa

duxrtenronbil, . M. OcHOBBI MaTeMaTuueckoro aHanusa. Yacte 1 : yueOHUK 17st By30B / ['. M.
@uxtenronbl. — 18-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2026. — 448 ¢. — ISBN 978-5-
507-55976-3. — Tekcr : anekTpoHHbIN // JIaHb : anekTpoHHO-O0MOIMOTeYHast cucreMa. — URL:
https://e.lanbook.com/book/512293. — Pexum goctyna: Juist aBTOpHU3. 10JIb30BaTENEH.
@®uxtenronbil, [. M. OcHOBBI MaTeMaTHdecKoro anainusa. Yacte 2 : yueOHHK 1)1 By30B / [. M.
@uxtenronbl. — 17-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2026. — 480 c¢. — ISBN 978-5-
507-55098-2. — Texkcr : anekTpoHHbIH // JIaHb : anekTpoHHO-OnOmmoTeynas cuctema. — URL:
https://e.lanbook.com/book/517028. — Pexum goctyna: Juist aBTOpHU3. 10JIb30BaTENEH.
Kynpssues, JI. /1. Kpatkuit kypc matematudeckoro ananmsa : yaeonuk / JI. JI. KyapsBues. — 3-
e u3l., nepepad. — Mocksa : GUIMATIIUT, [0. r.]. — Tom 1 : duddepenunansHoe u
MHTETpaJIbHOE UCUUCICHUS QYHKIUI ogHoN nepemeHHOU. Paapr — 2008. — 400 c. — ISBN
978-5-9221-0184-4. — TekcT : 31neKTpOHHBIN // JIaHb : 31IeKTPOHHO-OMOIMOTEeYHAsT CUCTeMa. —
URL: https://e.lanbook.com/book/2224. — Pexxum noctyna: Uisl aBTOPH3. MOIH30BATEIICH.

4.3. JlomosHuMTe/bHAs JIUTEPATYypa

Munocnes, B. b. Kypc maremaTuku a1 TEXHUYECKHX BBICIIMX y4eOHBIX 3aBEICHUI: yueOHOe
nocobue / B. b. Munoctes, B. A. JIsxosckuii, A. 1. MapTeiHeHKO0. — 2-€ u3., ucnp. — CaHKT-

[etepOypr: Jlanp, 2022 — Yacts 2: DyHKIMM HECKOJBKHX MNEpeMEHHbIX. VHTerpaabHOe
ucuncinenne. Teopusa monss — 2022. — 432 c¢. — ISBN 978-5-8114-1559-5. — Tekcr:
AEKTPOHHBIN /l Jlans: 3JIEKTPOHHO-OUOIMOTEeUHAS CUCTEMA. — URL:

https://e.lanbook.com/book/211355.
Munocues, B. b. Kypc marematuku a1 TEXHUYECKHX BBICIIMX y4eOHBIX 3aBEICHUI: yueOHOe
nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3y6koB. — 2-¢ u3n., ucnp. — Cankr-IletepOypr:
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Jlanp, 2022 — Yacts 3: [luddepenumanbabie ypaBHEHHS. Y paBHEHUS MaTeMaTHUECKOH (PU3UKH.
Teopusa ontummsanuu — 2022. — 528 c. — ISBN 978-5-8114-1560-1. — TekcT: 2neKTpOHHBIN
// JTanb: aneKTpoHHO-OMbIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/211358.

4.4. DuekTpoHHBbIE 00pa3oBaTe/ibHbIC PECYPChI

[IpoBeneHue 3aHATHIA W aTTECTAI[Mii BO3MOXXKHO B JIUCTAaHIIMOHHOM (opMmare C NPUMEHEHHEM
CHUCTEeMBl JUcTaHIMOHHOTO oOyueHust ynuBepcutera (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenporr «MaremaTukay 3JIEKTPOHHBIX oOpaszoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
MIPOrPaMMBI:

DJIeMEHTHI MaTEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaaM3a

WuTerpanbHOe NCUUCTICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GYHKIMA OJTHOM EpeMEHHOU

HuddepennmansHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucyucieHue QyHKInl
HECKOJIbKUX MTEPEMEHHBIX

JlommomHUTEIbHBIC TJ1aBbI https://online.mospolytech.ru/course/view.php?id=3592

MATCMATHYCCKOI'O aHajin3a

Pazpaborannbsie JOP BKIIOUAIOT TPEHHPOBOYHBIE U UTOTOBBIE TECTHI.
[Mopsimok mpoBeneHust pabOT B AWCTAHIIMOHHOM (OpMaTe YCTAaHABIMBACTCSA OTIEIBHBIMU
pacropsHKeHUSMHU TPOPEKTOpa 1Mo y4eOHOM paboTe W/Win HEHTPOM Y4eOHO-METOAMYECKON pabOTHI.

Kaxnprii cTyneHT oOecriedeH WHIWBUIYATbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K 3JICKTPOHHOM

OMOIHMOTEKE MOCKOBCKOI'O ITOJUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HNHTepHeT-pecypchl  BKIIIOYAIOT y4eOHO-METOJUYECKHEe MaTepHalibl B JJEKTPOHHOM  BHJE,

Mpe/icTaBlIeHHbBIE Ha caliTe mospolytech.ru B pazaene: «LleHTp MaTeMaTuuecKoro o0Opa3oBaHUsD»

(http://mospolytech.ru/index.php?i1d=4486,

http://mospolytech.ru/index.php?id=5822);

[Toste3Hple yaeOHO-METOAMYECKHIE U MHPOPMAITMOHHBIC MaTePHAITBI PEJACTABIICHBI Ha CalTax:
http://exponenta.ru, hitp.://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTH «HTEpHET» ISl OCBOCHHS

JTUCIUIUTMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInieH3uoHHOE B CBOOOIHO pacipocTrpansieMoc nmporpammMmHoO¢C odecneuyeHue

No| HammenoBanme | Pazpaboruumk [10 JoctynHocTb Ccpuika Ha Equnblii peectp

(mpaBooOaarens | (JMIEH3UOHHOE, POCCUHCKHX TTPOTpamMM ISt

) CBOOOJTHO OBM u B/l (npu Hamu4mm)

pacmpocTpaHseMoe
)
1 | Astra Linux | OO0 Jlunen3snonnoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase 1d=9540
ACTPA" 36

2 | MoiiOduc OOO "HOBBIE JluueHn3nonHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase 1d=9433
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TEXHOJIOT'" 15

4.6. CoBpemeHHbIe MPO(ecCHOHAIbHBIE 0a3bl JTaHHBIX U HH(POPMALMOHHbIE
CIPaBOYHbIEC CHCTEMbI

Ilepeyens pecypcoB cetn UHTepHET, JOCTYNHBIX /ISl OCBOCHUSI TUCHHUIIINHBI:

HaunmeHnoBanue

Ccblika Ha pecype

HoctynHocTh

HNudopmanuonHo-cnipaBoYHbIe CHCTEMbI

https://stackoverflow.co

JlocTynHa B ceTn

Stack Overflow m/ Wurepuer 6e3
OTpaHUYCHUHN
nu
H(OpMAIMOHHEIC pecypept (et http:// www.consultant.ru | JloctymHo
Koncynprantllntoc
ITopran ®@enepanbHbIX
FOCYAAPCTBEHIBIX http://www.fgosvo.ru. HoctymHo

00pa3oBaTeNbHBIX CTAaHAAPTOB
BbICILIEr0 00pa30BaHUs

JIEKTPOHHO-0UOJIMOTEYHbIEe CHCTEMBbI

Jlanp https://e.lanbook.com/ JloctynHa B cetu
WuTepuer 6e3
OTpaHUYCHUI

IPR Books https://www.iprbookshop | loctynna B cetu

.ru/

WuTepuer 6e3

OTpaHUYCHUI
IIpogeccnonanbubie 6a3bI JAHHBIX
baza nanHbIX Hay4yHOU http://www.elibrary.ru HocTtynHo
JIEKTPOHHON OMOIHOTEKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | loctymnHo

noJIuTeMaTHIecKas peepaTuBHO-
oubnorpaduueckas u
HayKOMETpHYeCKast
(bubamomeTpuueckas) 0a3a TaHHBIX

5. MarepuajJbHO-TeXHUYECKOEe 00ecnevyeHne Q1 CIUITHHbI
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MarepuanbHO — TeXHMYecKas 0a3a yHMBEpCcHTETa 00eCreuyMBaeT NMpPOBEIECHUE BCEX BUIOB
3aHﬂTHﬁ, npeaAyCMOTPCHHBIX y‘-Ie6HI)IM IJIaHOM, U COOTBETCTBYCT HeﬁCTBYIOIHHM CaHUTAapHBIM H
IIPOTUBOINOXAPHBIM MPaBUIaM U HOPMaM.

Kadenpa «Marematuka» He pacrosnaraeT COOCTBEHHBIM ayTUTOPHBIM (DOHIOM U UCTIOIb3YET
yueOHbIe ayTMTOpUU U3 0011ero GoHaa yHUBEPCUTETA.

HpI/I HGO6XO}II/IMOCTI/I JJIA TIPOBEACHU A MHTCPAKTUBHBIX ITPAKTHYCCKUX 3aHATHI HCIIOJIB3YIOTCA
KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanueckue peKoOMeH AU

6.1. MeToanyeckue peKOMEHIAMUM J1JIS1 IPENnoaaBaTe/Is
10 OpPraHu3anuu 00y4eHus

[Ipexxne Bcero, ciaenyer oOpaTUTh BHMMAaHHUE CTYJEHTOB Ha TO, YTO MPAKTHUYECKH BECh
M3y4aeMblii MU MaTepHall He TpeOyeT KakoW-Iu0o crenuanbHON (IOMOTHUTENBHOMN) MOATOTOBKH
U BIIOJIHE MOXET OBbITh YCIIEUIHO U3Y4YEH, €CJIU CTYIEeHThI OyAyT MOCeIaTh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JOMAIIHUE 3a/IaHUsl U TI0Jb30BATHCSA (IIPU HEOOXOIUMOCTH) CHCTEMOW ITAHOBBIX
KOHCYJIbTAllUil B TEUEHHUE KAXKJOT0 cemecTpa. Bomenmme B Kypc MaTaHan3a pas3zieiibl sBISIIOTCA
KJIACCUYECKUMH, B TO K€ BpEMs OHHU IPAKTUYECKH OPUEHTUPOBAHBI, TaK KaK MMEIOT IIMPOKOE
pacrpoCTpaHEeHHE JJI PELICHHs] Pa3HOIrO poja 3aJad BHYTPHU CaMOM MAaT€MATHKW M IMPHUKJIAJHBIX
3ama4. VX oCBOEHME NOMOXKET CTYyJEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOMTH
YCTHYIO M MHUCBMEHHYIO pe€ub, YCIIEHIHO MPUMEHSATh HAKOIUJICHHbIE 3HAHUS B MPO(decCHOHAIbHOM
JESATEIILHOCTH.

HeoOxomumo ¢ camMoro Havana 3aHSATHM pPEKOMEHIOBAaTh CTYJEHTaM OCHOBHYIO H
JIOTIOJIHUTENBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa JaTh CIHCOK BOIPOCOB JIs NMOATOTOBKH K
JK3aMEeHY.

Ha nepBoM 3aHATHM 1O JUCHUIUIMHE CIeTyeT 0053aTeNIbHO MPOMH(POPMHUPOBATH CTYIEHTOB
0 BUjIe ¥ (popMax TEKyIIeH v MPOMEKYTOYHOM aTTeCTAlUN MO AUCIUIUIMHE, CPOKAX MX
IIPOBEJEHMS, YCIOBUSAX OIMYCKa K IPOMEKYTOYHON aTTECTAalluy, IPUMEHSAEMBIX BUAAX
MIPOMEXYTOYHOTO KOHTPOJIS.

W3noxxeHne TEOPETUUYECKOTO MaTepHalla JOJKHO COMNPOBOXKIATHCS WIUIFOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOpAaHHBIMU IpernojaBaTesieM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIAJKM IpPU PEIIEHUU 3aJaud HE OTBJICKAIM OT TIJABHOTO: OCMBICIEHUS HIEUM U CYTHU
npuUMeHseMblXx MeTonoB. CienyeT BcerjJa ykKa3blBaThb MPUMEPHI MPAKTUYECKOTO IMPUMEHEHUS
PACCMOTPEHHBIX HA 3aHATUAX YpaBHEHUH U HopMyII.

[IpakTuueckue 3aHATHSA JOJDKHBI OBITH OpPraHM30BaHbI IpenojaBaTesieM TaKUM 00pa3om,
4yToObl  OCTAaBaJOCh BpEMs Ha MEPUOAMYECKOE BBIOJHEHHE CTYACHTAaMH  HEOOJbIION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH I IPOBEPKU YCBOEHHUS U3JI0KEHHOTO MaTepHaia.

[IpernonaBaTens, BEOyLIMH MPAKTUYECKHE 3aHATHS, JODKEH COTJIacoBBIBATH Y4eOHO-
TEMaTUYECKUH IJ1aH 3aHATHH C JIEKTOPOM, UCIIOJIb30BaTh €AUHYI0 CUCTEMY 0003HAUECHUH.

[IpenonaBaTento cieayeT A0OMBATHCS CHCTEMAaTHYECKOW HEMpepbIBHON pabOThI CTYJIECHTOB
B TE€YEHHUE CEMECTpa, HEOOXOJUMO BBISBIATH CHIIBHBIX CTYJIEHTOB M NPUBJIEKAaTh UX K HAYYHOH
paboTe, K y4acTHIO B pa3HOTO POJA OJUMIIMAJAX U KOHKypcax.

CTyeHT JOHKEH OIIYIIAaTh 3aMHTEPECOBAHHOCTh MPEINO01aBaTes B JOCTHKEHUU KOHEYHOIO
pe3yibTara: B IpUOOpETeHUH 00yJalOUIMMUCS POYHBIX 3HAHUHM, YMEHU U BIIaJICHUSI HAKOIUIEHHON
uHpopMalmen s peteHus 3a1a4 B IpopecCUOHAIbHON AESITEIbHOCTH.

1.1.1. OoOpa3oBaTre/ibHbIE TEXHOJIOTUH

[IpoBenenue 3aHATHI U aTTECTAIMI BO3MOYKHO B AMUCTAaHIIMOHHOM (popMaTe ¢ MpUMEHEHHEM
CHUCTEMBI TUCTAaHIIMOHHOTO 00yueHus yHuBepcuteta (C1O-LMS) Ha ocHOBe pa3pabOTaHHBIX
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kageapoit «MaremaTuka» 3JIEKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
nporpaMmmel (cM. 1. 4.4).

ITopsimox mpoBeaeHus paboT B JUCTAHIIMOHHOM (hopMaTe YyCTaHABIMBAETCS OTACIbHBIMHU
pacropspKeHUSIMU TTPOPEKTOpa Mo yueOHOM paboTe W/WiTu IIEHTPOM y4eOHO-METOIUYECKONW pabOTHI.

6.2. Meroanueckue yKasaHHus sl 00y4alOIIUXCS 110 OCBOCHHIO
JAUCHMILTHHBI

Pa3nea 1: {uddepenunanbHoe ucuucjienue pyHKuuii 0AHOH nepeMeHHOI

[Tpu n3ydenun nuddepeHnnanbHOro ucyuciaeHus (GyHKIUA OQHOM mepeMeHHoN obpaTute
BHUMaHUE Ha MOHATHE npesena QyHKIUM B TOUKE U METOMbI ero BeluucieHus. [Ipenen — onHo u3
OCHOBHBIX TOHSATHH MaTeMaTW4ecKoro aHanms3a. [lpu BeIMUCIECHHH TpenesnoB (QYHKIUH HAO,

2 ¥ o
c—, —, 0%, ¥-¥ "2
IIPEeXIE BCEro, BLIACHHUTHL XapakTep HEONPEACICHHOCTH el ¥ 2. Yro6sr

OBJIA/IETh TEXHUKOHM pelleHMs 3aJay Ha BBIYUCICHHE NPEAesoB, HAJO0 3HATh JiBa 3aMedaTelbHbIX
npezena, TaOIUIly SKBHBAJICHTHBIX OSCKOHEYHO MAaJIbIX, MpaBWIO JlomuTans, pa3inudHble TpUEeMbI
PACKPBITUSL HEOIPEEIEHHOCTEH B 3aBUCUMOCTH OT BUJA (PYHKIIUH U PEIIUTH JOCTaTOYHO OOJIbIIOE
KOJIMYECTBO 3ajad.

IIpu wm3yueHUM TeM, MOCBSIIEHHBIX MPOU3BOAHON W auddepeHunany QyHKUUH, HATO
OCMBICTIUTh WX T€OMETPUYECKUN CMBICI, IIOHUMATh Pa3iINuue MEXAy HUMHU (TuddepeHuan - 3To
IJIaBHas JIMHEWHas dYacTh mpupaiieHus QyHkuuu). TBepro 3HaTh (Kak TaONUIy YMHOKEHHS)
dopmynbl  nuddepeHIMpOBaHUS ~ OCHOBHBIX  JJIEMEHTapHbIX  (QyHKUMH W [paBWiIa
muddepeHrpoBanus (Bce, KOHEYHO, HO OCOOEHHO MpaBwio Iu(p(epeHIUpOBaHUS CIOKHOU
GbyHKIUN).

OOparure BHUMaHUE Takke Ha 0cOOeHHOCTH TuddepeHpoBanns GYHKINHN, 3aJaHHBIX B
HesIBHOU (popme, mapaMeTpuyecku, Ha rpueM jorapupmudeckoro nudepeHirpoBanus.

Crenyer 4eTKo 3HaTh U yMETh IPUMEHATh aJITOPUTM HCCIEeI0BaHUS GYHKIUN U TOCTPOCHUS
rpadukoB: oOIpeaeseHUe TOYEK pa3pblBa (M UX KiIacCHU(HKAIMIO), acCUMNTOT Tpaduka
(BepTHKaJIbHOM, HAKIOHHOM, TOPU30HTAJIbHOM), HEOOXOIUMBbIE M JOCTaTOYHBIE YCIOBHUS
MOHOTOHHOCTH ()YHKIIMH, CYIIECTBOBAHUS JIOKAJBHOTO SKCTPEMyMa, TIPOMEXYTKOB BBIYKIOCTH U
BOTHYTOCTHU (YHKILIMU M TOUYEK Heperuoa.

Pa3nen 2: ludgdepenunanbHoe ucuucjieHue pyHKuni HeCKOJbKUX NepeMeHHbIX

[Ipu n3yvyeHuu 1aHHOro paszzesia 0OpaTUTe BHUMaHUE Ha TO, YTO (PYHKILIMS ABYX [IEPEMEHHBIX
MMEET HAIJISIHBIM F€OMETPUUECKUM CMBICIT — 3TO TOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE

Hano ocMmbIcauTh NOHATHS YacTHBIX MPOU3BOJAHBIX W IOJHOTO AuddepeHuunana u
0COOEHHOCTh HMX BBIYHMCICHMS, OBJIAJETh TEXHMKON BBIUYMCIECHUS MPOU3BOJHBIX OT CIIOKHOU
(yHKIIMM HECKOJIbKUX NepeMeHHbIX. Cieayer oOpaTuTh BHHMaHHE Ha TO, YTO JUIs (DyHKUUU

zZ =Z(X o
(x, 1) CMEIIIaHHbIC YaCTHBIC MPOW3BOJHBIC BTOPOrO TIOPSAKA PaBHBI MEXIy CcOO0Oii:
2 2

'z _T=

" D (Teopema IlIBapia), To ecth mOpsAAOK AU HEpEeHITUPOBAHUS HE UMEET 3HAUCHHUS.
g GyHKIMH HECKOJIBKHUX MEPEMEHHBIX CKOPOCTh M3MEHEHUs (PYHKIHMU B MPOU3BOIHLHOM
HANPaBJICHUU XapaKTePU3yeTCsl TPOU3BOIHON I10 HAIpPABJIICHUIO, a HaWOOJbIAas CKOPOCTh
u3MeHeHus: QyHKIUU OyIeT B HAIIPaBIEHUU BEKTOpa TPaJHEHTA.
Crnenyer oOpatuTh B STOH TeMe BHHUMaHHE Ha HEOOXOIUMOE W JOCTATOYHOE YCIIOBHS
CYILIECTBOBaHMS dKCTpeMyMa (PyHKIIMU HECKOJIBKUX MEPEMEHHBIX.

Pa3jnen 3: UnTerpajibHOe HcUHC/IEHHE
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B uHTErpanbHOM MCUMCIIEHUH PelIaeTcs 3a/1a4a, 0OpaTHOM TOH, KOTOpasi paccMaTpuBallach

B auddepeHnnanbHOM HCYUCICHUH: HEOOXOAMMO HAaWTH s JaHHOW (YHKIMU J () TaKyo
(yHKIMIO, MPOU3BOAHA OT KOTOpoW Oblna Obl paBHA 3amaHHOW. MHTerpupoBaHue (yHKUUN —
JIOCTaTOYHO CJIOKHBIM pa3fiell MaTEMaTHKH, OBJAJETh KOTOPBIM MOXXHO TOJBKO, €CIM CTYyAEHT
«BO3BMET» AOCTATOYHO OOJIBIIOE KOJIMYECTBO NHTETPATIOB PA3HOI0O THIIA.

Hano tBepio 3HaTh TaOIUIy UHTETPAIOB OT OCHOBHBIX JIEMEHTAPHBIX (DYHKIMI, OCHOBHbBIE
METOAbl HMHTETPHPOBAHUS (3aMEHa TIEPEMEHHOW, TojBeneHue mox 3Hak auddepennmnana,
UHTETPUPOBAHUE IO YaCTSAM, MPHUEMbI BBIUUCIEHHS HMHTETPAJOB OT PALMOHANBHBIX JIpoOel, oT
Pa3HOTO THIIA TPUTOHOMETPUIECKUX (PYHKITHI).

Hano ocMbICIUTh €IUMHCTBO TMOAXOAa K IOCTPOCHUIO ONPEIENCHHBIX, KpaTHBIX,
KPUBOJINHENHBIX, TOBEPXHOCTHBIX MHTErPAjOB — MOCTPOEHUE HEKOTOPON MHTETPAIbHON CyMMBI U
npeaebHbIN epexo.

3HaTh TEOMETPUYECKHA CMBICI M OCHOBHYIO (DOpMYJy BBIYMCICHHS OIPEIEICHHBIX
uHTerpanoB — ¢opmyny Helorona — JleiiGHuua, reomerpuyeckue U (U3NYECKUE NPUIOKEHUS
OTIPEIeIEHHBIX ¥ KPATHBIX MHTETPAJIOB, YMETh HAXOIUTh ILIOMIA b IUIOCKOH (PUTYPHI, JITUHY KPUBOH,
00BbEM U IJIOLIA/ (b IOBEPXHOCTH TEJ BpAILEHUS.

7. DOHI OLEHOYHBIX CPEACTB

7.1. MeToAbI KOHTPOJIS U OLICHUBAHUS Pe3yJIbTATOB 00y4eHH
Jlis KOHTpOJIsL yCHeBaeMOCTH M KadecTBa OCBOCHMS JTUCIUIUIMHBI HACTOSILENH MporpamMmoit
IPEyCMOTPEHBI CIEAYIONINE BUABI KOHTPOJIS:

— KOHTPOJIb TEKYIIEH yCIIeBa€MOCTH (TEKYIIHI KOHTPOJIb);

— MPOMEXKYTOYHAas arTecTaius (9K3aMeH).
HaumenoBanue
Bun koHTpONs
KOHTPOJIS KpaTkas xapakrepucTika KOHTPOJIs
No /it pe3yIbTaTOB
pe3yJIbTaTOB pe3yIbTaTOB OOyUCHHS
0o0yueHus
o0ydeHus
OOyuarommiicss B~ TEYCHHE  CEMecTpa
Pacuetno- CaMOCTOSITEJIbHO BBINOJIHAET PsJ pPacyeTHO-
1 rpaduyeckas Texymuii rpadpuueckux pabotr mo Teme pazaena. [lpu
pabora MIPOBEpKE MpernojaBaTesib OLIEHUBAET KaYeCTBO
o opMIICHHUS, IPABIIILHOCTh PACUETOB.
Pemenne KOHTPOJIBHOM paboThI
OCYIIECTBIISIETCS HA  TOCJCAHEM  3aHSATUU
nzydaemoro pasaena. KonrponbHas paboTa
KontponbHas .
2 A60Ta Texymuii BBITIOJTHSETCS WHAUBUIYaIbHO KaXKIbIM
p ctynentoM. I[lpum mpoBepke mpemnoaBaTeb
OLICHUBAET MPaBUJIBHOCTh  IPOU3BEICHHBIX
pacyeTos.
TecTtupoBaHue NPOBOJUTCS HA MOCIEIHEM
3aHATUM u3y4yaeMoil TeMmbl. TecTupoBaHue
OCyHIECTBISIETCS,  JIMOO  MpU  TMOMOIIU
3 Tect Texymun KOMITBIOTEPHON CHCTEMBI TECTUPOBAHUSA, JINOO
C UCIOJIb30BAaHUEM BbIJJAaHHBIX TECT-33JJaHUN Ha
OyMaxHOM HocuTene. B pamkax TecTupoBaHus
MIPOBEPSIETCS 3HAHUE TEOPETUUYECKOM Oa3bl.
[IpoMexyTouHas arTecTanusi OOyYaroIIMXCs B
4 DK3aMeH HpOMCX(YTOqHBIﬁ (bOpMe OK3aMCHa IIPOBOJUTCA IIO PE3YyJIbTaTaM
BBITIOJTHEHUSI BCEX BHUIOB Yy4eOHOW paboThI,
MIPETyCMOTPEHHBIX YUEOHBIM IJIAHOM IO JTaHHOU
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JAUCHUIIIINHE, npu 9TOM YYUTBIBAOTCA
PE3YIbTATBI TCKYIICTO KOHTPOJA YCIICBACMOCTHU

B TeueHue cemecTpa. OIlleHKAa CTENEHU
JNOCTHUKEHHUSI OOYyYaloIMMHUCS — TUIAHUPYEMBIX
pe3yapTaToB  OOy4YeHHsT 1O  JAWCIUIUIMHE

IPpOBOAUTCH IMPLIIOAAaBaTCIICM, BEAYIIUM 3aHATUA
M0 JUCUUIUIMHE METOJIOM JKCHEPTHOM OIEHKH.
[To wroram mnpPOMEXKYTOYHOW AaTTECTALMU TIO
JUCHUIINIMHE BBICTABJIACTCS OILICHKA «OTIMYHO»,
«XOPOLIOY, «YIOBJIETBOPUTEIHLHO W
«HEYAOBIETBOPUTEIHHOY.

7.2.

IIIkana U KPUTEPUH OLleHUBAHUS Pe3YJIbTATOB 00y4eHH

[lokazaTenem oOLIEHUMBaHMS KOMIIETEHLMH Ha pPAa3IMYHBIX 3Tanax HUX (HOpMUpPOBaHMS SBISAETCA
JOCTHXKEHHE 00yJaroMMHUCS IJIaHUPYEMbIX PE3yJIbTaTOB 00yUeHUs MO0 AUCHUILTUHE (MOAYIIIO).

Kputepuu onenuBanuns

IToxka3aTean
HeynoBierBopuTeibHO | YI0BIE€TBOPUTEILHO Xopomo OT1iiu4HO
3HATH: OO6yuaronuiics OO6yuarommiics OO6yuarommii | O6yuaronu
JIEMOHCTPHPYET TIOJHOE | JEMOHCTPHPYET cst fics
TCOPCTUICCKHUC | oreyreTBHE M HETIOJHOE JIEMOHCTPHPY | JIEMOHCTPH
OCHOBBI HEJJ0CTATOYHOE COOTBETCTBHUE eT 4aCTUYHOE | pyeT
MaTeMaTHICCKO | ¢narpercTBHE CJIeIyIONIMX 3HAHUHA: | COOTBETCTBH | TOJHOE
'O aHaJIn3a. CIIeIyIOIHUX 3HAHUIA: e COOTBETCTB
TeopeTuuecKHe clenyiommX | He
TEOPETUYECKHE OCHOBBI | OCHOBEI SHAHMIL: ClIeTyronH
MaTeMaTH4ecKOTo MaTeMaTH4ecKOro X SHAHUIA-
aHaIN3a. aHaIN3a. TEOPETUYECK
ue TeopeTHyec
MaTeMaTu4ec | KHe OCHOBBI
KOTO MareMaTHd
aHaIN3a. €CKOT0
aHaJIM3a.
Homyckatorc
i CBo0OoaHO
HE3HAUuTeNb | ONEpPUpyeT
HbIE OIMOKH, | TPHUOOPETEH
HETOYHOCTH, | HBIMH
3aTPyHEHHUS | 3HAHUAMH.
npu
AHATUTHYECK
ux
onepanusx.
yMeTh: OO6yuaromwmiics He ymeer | OOydaromuiics OOyuarommii | O0yuaromu
WIN B HEJIOCTATOYHON JIEMOHCTPHPYET cst fics
PeLIATh 3AA1N | creneny ymeerT: HETIOJIHOE JIEMOHCTPHPY | J€MOHCTPH
1 yNpaXKHCHUA COOTBETCTBHE €T YaCTUYHOE | pyeT
UCHOJIB3Y A peniaTh 3anain u CJIEIYIOIMX YMEHUH: | COOTBETCTBH | IIOJHOE
OCHOBHBIE YHPaKHEHHS UCHIONb3YS o COOTBCICTR
METOIBI, OCHOBHBIE METOJIbI, peliaTh 3a/1a4u U crenyionEx | e
M3y4EHHBIE B U3y4eHHbIE B Kypce yHpaKHEHUs yMeHHi: cIIeTyronH

Kypce

MATEMATHUYICCKOI'O

HCIIOJIb3Ys OCHOBHBIC
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MaTeMaTHUECKO | aHaIu3a. METO/Ibl, M3y4eHHbIE B | peliaTh X yMeHHii:
ro aHaIu3a Kypce 33724k 1
MaTeMaTHIECKOTO ynpaxnenus | PCHIaTh
aHaNm3a. HCTIONB3Ys 3afiain 1
JlomycKaroTcs OCHOBHBIE YHpaKHCHH
3HAUMTENIbHBIE METOJIBI, A
OLMOKH, MPOSBIsAETCs | u3ydeHHple p | HCTTOIB3YS
He/I0CTATOYHOCTh Kypce OCHOBHbIC
YMEHHUIA, TI0 psTy matemaruuec | METOARL
IoKa3aTelei, KOro M3y9CHHBIC
oOyuaromuiics aHaJIn3a. B Kypce
CIIBITBIBAET YMenus MaTeMaTi4
3HAYUTEIIHHBIC OCBOEHBI, HO | CCKOTO
3aTPyHEHUS [IPH jonyckarorcs | AHAIN3A.
ONepUPOBAHUH Hesnaumren, | CBOOOMHO
YMEHMSIMH [IPH HX Hele ommoky, | OMCPHPYCT
IIEPEHOCE HA HOBBIE Hetounocty, | MPHoOpeTen
CUTYAIWH. 3atpyanenus | HPIMH
pE YMEHUSMH,
aHanuTHyeck | PUMCHICT
X X B
omepamsx, | CHTYAIHMAX
HepeHoCe MOBEIIIEHH
yMeHUii Ha on
HOBBIE, CII0KHOCTH.
HeCTaHJapTH
ble
CUTYAIHH.
BJANETD: OO0yuarommiicst He | OOyuarommiics B O6yuarommii | OOyyaronu
BJIAJIEET 1581051 B | HEJOCTATOYHOMN CA YaCTUYHO | McH B
HaBbIKaMH HEJIOCTATOYHOM CTENeHU | CTENEHHU BJIaJIeeT: BIIAJICET: TIOJHOM
TIPUMCHCHIT BIIaJIcET o0BeMe
MaTeMaTHUECKO HaBHIKAMH HaBBIKAMH B
ro aHa;Iu3a K HABLIKAMM [IPUMEHEHUs | IPUMEHEHMUS IpUMEHEHHUS]
€CTECTBEHHOHA | JIMHEHHOM MaTEeMaTHIECKOTO MaTEMaTH4eC | HABBIKAMH
YUHBIM MaTeMaTHIECKOTO aHam3a K KOTO aHANIM3a | IPUMEHEHN
(pusuyeckuM U | aHamM3a K €CTECTBEHHOHAYYHBIM | K 1
TEXHUYECKUM) | €CTECTBEHHOHAYYHBIM (pusuueckum u €CTECTBEHHO | MaTeMaTHuy
3a71a4am. (pusnyeckum u TEXHUYECKUM) HAYYHBIM €CKOT0
TEXHUYECKHUM) 3a/1auaM. | 3a7adam. (¢pusuueckum | aHanmm3a K
OOyyarommiics " €CTECTBEHH
HCIIBITBIBAET TEXHUYECKUM | OHAYYHBIM
3HAYUTEIIbHBIC ) 3aa4am. (pusmueckun
3aTpyIHEHUs NIPH M H
HpI/II)AZeHeHHH HEBLIKOB Hasblxu TEXHUYECKH
B HOBBIX cuTyarusax. | OCBOCHBL HO 1y 5anauam,
JOTYCKAIOTCA | (Cpogomo
HESHAUNTENb | foyepser
HBIE OIIUOKH, MOy e HHbT
HETOUHOCTH, | o yapbiki B
SATPYIHEHUS | Cprrva s
Tipu TIOBBIIIEHH
AHATMTHYECK | o
ux CJI0KHOCTH.
onepanusx,
TnepeHoce
YMEHHM Ha
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HOBBIE,
HECTaHAApTH
18(5
CUTYyallUH.
IlIkana oueHUBaHUA TEKYLIEr0 KOHTPOJIA.
HaumenoBanue KOHTpOIISA
IITxana oneHUBaHUA Onucanue

pe3yJabTaToOB 00y4YEHUs

Pacuerno-rpaduueckas padora

OtnuuHo - PaboTa ciaHa B
CpPOK, pacueTHas U
rpaduveckas 4acTu
BEITIOJTHEHBI BEPHO, JINOO
HUMEIOTCSI HEJIOUEThI, HE
BIIMSIFOIIIME Ha KOHCUHBIN
pe3yJbTar.

Xopouio - pacyeTHasi 4acTh
BBIIIOJIHEHA BEPHO, B
rpaduuecKoil yacTu ecTb
3aMeuyaHus

Y 10BIETBOPUTEINIBHO - B
pacyeTHOM YacTH €CTh
3aMeYaHusl, METOl
BBINOJIHEHUS rpadudecKoit
YaCTH BBIOpAH BEPHBIH

HeynosnerBoputenbsHO - B
pacyeTHOM U rpauIecKoi
4acTsX €CTh IpyObie
3aMeyaHusl.

3aganue Ha PI'P BuigaeTcs Ha

MEPBOM 3aHATUU
COOTBETCTBYIOLIETO pa3aena
TUCIIAIIIINHEI U CAAETCS IO
OKOHYaHHUH U3YUYEHUS
COOTBETCTBYIOLLETO pa3aena
mucnuiuingbl. PI'P noimkHb!
OBITH BBIIIOJIHEHEI 1
0(OpPMIICHBI B COOTBETCTBHHU C
TpeOOBaHUSAMU METOAMYECKHUX
yKazaHui kadeapol.

KonTponbHas padora

Ot1innyHo - PaGora BEICOKOTO

KauecTBa, YPOBEHb
BBITIOJIHCHUS OTBCYACT BCEM
TpeOOBaHUSAM, TEOPETUUECKOE
CoJiep’KaHue Kypca OCBOCHO
MOJTHOCTHI0, 0€3 MpoOeIIioB,

HEOOXOIMMBIE TIPAKTHIECKHE
HaBBIKH PabOTHI C OCBOCHHBIM
MaTepranoM c(hOpMHUPOBAHBI,
BCE MIPEIyCMOTPCHHBIC
porpamMMoi 00y4eHHs
y4eOHbIE 3a/1aHUsI BHITIOJTHEHBI,
1100 HEKOTOPHIE U3
BBITTOJTHEHHBIX 3aaHUH
coJiepKaT He3HAUNTEIbHbIE
omunoOKu

Xopouio - YpoBeHb
BBHITIOTHEHUS pa0OThI OTBEYAET
OOJILIITUHCTBY OCHOBHBIX
TpeOOBaHUH, TECOPETHICCKOE

3ammra TeMBI BKIFOYAET
pelieHue 3a1a4 B ayIUTOPUH B
TEYEHUE OJTHOM Maphl U
MIPOXOAMT TOCTIE U3YUCHHS
COOTBETCTBYIOIIETO

paszaena. buneresr cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(HOPMUPOBAHHOCTH
kommerennuii. Ha oTBeTHI
oTBoauTcs 1,5 Jaca.
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coJiepKaHne Kypca OCBOSHO
YaCTUYHO, HO MTPOOETIHI He
HOCSIT CYIIECTBEHHOT'O
XapakTepa, HeOOXOUMBIC
MPAKTUYECKHE HABBIKA PAOOTHI
C OCBOEGHHBIM MaTepHajoM B
OCHOBHOM C(hOpMHpOBaHHI,
HEKOTOpbIe BUbI 3aJaHNI
BBITIOJIHEHBI C OIIMOKAMH.

VY 10BIETBOPUTEIIBHO -
Teopernueckoe conepxaHue
Kypca OCBOEHO YaCTUYHO,
He0OXO0IUMBbIE TPAKTHUECKHE
HaBbIKU pabOTHI HE
c(hOpMHUPOBAHBI, OOJIBLITHHCTBO
MpEeAYCMOTPEHHBIX
MPOTrpaMMOM 3aIaHUI HE
BBITIOJIHEHO; TIPU
JOTIOJIHUTEITBHON
CaMOCTOSITeNIbHOM paboTe Hal
MaTepuaioM Kypca BO3MOKHO
MOBBIIICHHE KaYeCTBA
BBITIOJTHEHUS Y4eOHBIX
3aJIaHNM.

HeynosneTBopuTenbHo -
Teoperuueckoe copepkaHue
Kypca He OCBOEHO,
HE00XO0/IMMBbIE TIPAKTUIECKHE
HaBBIKU PabOTHI HE
chopMHUPOBaHBHI,
MIPelyCMOTPEHHbIE
IIPOrpaMMoOM 3aJjaHus He
BBITOJIHEHBI

TectupoBaHue 1Mo NPOMACHHON
TeMe

Tect conepxut 20 3agaHuid,
MpaBWIbHBIN OTBET Ha 1
3aJlaHuEe COOTBETCTBYET |
Oamty. Bpemst TectupoBaHus -
30 munyT. CTyneHty
MIPEIOCTABIISAETCS ABE MOMBITKH
JUTS TTIPOXOXKICHHSI TeCTa.
MakcumanbHas OLEHKA 3a TECT
- 20 6amnoB. TecT cuutaercs
YCHEIIHO MPOUIEHHBIM, €CIIH
CTyIeHT jan He meHee 60%
MIPaBWILHBIX OTBETOB (Habpa
He MeHee 12 6asuioB).

TectupoBanue
OCYILECTBIIsICTCSL, TUOO0 IpU
MOMOIIY KOMIIBIOTEPHOMN
CHCTEMBI TECTUPOBAHUS, JTHO0
C MCIIOJIb30BAaHUEM BBIJJAHHBIX
TecT-3aJJaHui Ha OyMakHOM
HocuTene. Bpems
tecTupoBaHus 30 MuH. 3aTeM
OCYIIECTBIISIETCS IPOBEPKA
TECTa dK3aMEHATOPOM U
BBICTABIISIETCA OIIEHKA
COTJIACHO METOIMKE
BBICTABJICHUS OLICHKHU.

HIkana oueHMBAHUS IPOMEKYTOYHON ATTECTALMM: IK3AMEH.

[IIkamna orteHnBanusd

Omnucanue

OTJIINYHO

BrironHeHBI BCe BUIBI YU€OHOM pabOThI, MPEAYCMOTPEHHBIE YUEOHBIM
m1aHoM. CTyJeHT JeMOHCTPHUPYET COOTBETCTBHE 3HAHWM, YMCHHIA,
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HAaBBIKOB TPUBEJCHHBIM B TaONMIIAX IOKA3aTelsIM, OIEPHPYET
MPUOOPETEHHBIMH 3HAHUSMU, YMEHHUSIMH, HABBIKAMH, IPUMEHSET UX B
CUTyalUsX MOBBIIICHHON CI0XKHOCTH, HE HUCHBITBIBAET 3aTPYIHEHUMN
P AHAJIUTHUYECKUX OIEepalusx, MEepPeHOCEe 3HAHWKW W YMEHHHA Ha
HOBBIE, HECTAH/IAPTHBIE CUTYAIIUH.

Xoporio

BrinonHeHs! Bce BUIbI y4eOHOM paboThI, MPeayCMOTPEHHBIE YUeOHBIM
mw1aHoM. CTyJ€HT AEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHUI,
YMEHUH, HaBBIKOB NPUBEIEHHBIM B Ta0JIMIIaX MOKa3aTessIM, ONlEpUpyeT
MpUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSIMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTyalUsX TIOBBIIIEHHON cloxHOCTU. Ilpu sToM Moryr ObITh
JOTMYIIEHbl He3HAYUTENIbHBIE OMIMOKH, HETOYHOCTH, 3aTPYJHEHUS TIPH
AQHAINTUYECKUX OIEpalUsaX, IEPEHOCE 3HAHUN M YMEHUI Ha HOBBIE,
HECTaHIAPTHBIC CUTYALUH.

Y 10BIIETBOPUTEIILHO

Brinonnens! Bce Bubl ydeOHON paboThl, MPEIyCMOTPEHHBIE YUeOHbIM
wiaHoM. CTyZEHT eMOHCTPUPYET HENOJHOE COOTBETCTBHE 3HAHUIA,
YMEHHMH, HaBBIKOB MPUBEJCHHBIM B TaOMuIax MOKa3aTelsM,
JIOMYCKAIOTCS.  3HAYMTENbHBIE OIIMOKH, MPOSBISIETCS OTCYTCTBHUE
3HaHU, yMEHH, HAaBBIKOB I10 Psly MOKa3aTesei, CTYACHT UCTIBIThIBAET
3HAYUTENIbHbIE 3aTPyJHEHHUs] TpPHU ONEPUPOBAHUHM 3HAHUSAMU U
YMEHUSIMH NIPU UX NEPEHOCE HA HOBBIE CUTYALINU.

HeynosnerBoputenbHo

He BoimomHen oauH win  Oojiee  BHMJIOB  y4eOHOW  paboThI,
MPETyCMOTPEHHBIX Y4€OHbIM IuUTaHOM. CTyIEeHT JEMOHCTPUPYET
IIOJIHOE€ OTCYTCTBHE WM HEIOCTATOYHOE COOTBETCTBHE 3HAHMWIA,
YMEHUH, HaBBIKOB TPUBEAECHHBIM B TaOMuIaxX IOKa3aTelsM,
JIOTIYCKAlOTCA 3HAUUTENbHbIE OIIMOKU, MPOSBISETCS OTCYTCTBHE
3HaHUM, YMEHMI, HABBIKOB 110 Psy ITOKA3aTelIel, CTYACHT HE MOKET
OIEpUpPOBATh 3HAHUSMU M YMEHUSMH IIPU HUX IIEPEHOCE Ha HOBBIE
CUTyaLlUN.

7.3. OuneHoYHbIE CPeCTBA

7.3.1 TeKywuit KOHTPOJIb

KommiekT 3aganuid

JJISl BBINIOJIHEHHSI pacdyeTHO-rpaguyeckux pador (PI'P)

o gucHuminHe «MaTeMaTH4eCKUd aHAJIN3»

Teopus npenenos u n1uddepeHuuposanue GyHKUHMU OHON epeMeHHOI

1. Haiitu npenensr:
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ni@ggl W W0 |- ot }gﬂ) (1_ 3x)ctg7x
10, x£-p
y=:’sinx, -p<x<0
¥p, x30

2. UccnenoBaTh Ha HENIPEPHIBHOCTD U BBINOJIHUTD YEPTEXK:

3. Haiitu npou3Boanyto GyHKIUU:

2(3xt +axt - 2 2)

- 15V1+x "y =Inarcsinv/1- e*.

i 3 +1
. x = ,
1 3¢
[ 3
tgx- ctgx i . B o)
y :arctg%. _}y =smg§+t;

cosbx

1
B =arctg’ ———+sinIn2
4 3sin (12x +1 y =arctg o0 sinln2x
VX

=arcte’ In —
)

3
X

in{x-2 —=7
sm(x y)+y X

- — 1
x =e’'cost V=€ cos?

4. CocTaBUTh YpaBHEHMs KacaTeJIbHOW M HOpMaJM K JAHHOM KpPUBOW B TOYKE C abCIUCcCON
y =x"+8x- 32, x, =4.
1

flx)=x*+=
5. I[IpoBecTH MOTHOE MCCIIEIOBAHKE U TIOCTPOUTH Ipaduk X
(I)yHKHI/II/I HECKOJIBbKHNX HepeMeHHBIX
2 2
x“+3
VA :—y
o z =Z
1. HaI/ITI/I YaCTHBIC HpOI/I3BO)1HBIe BTOpOTO HOpﬂI[Ka, y6e}:[I/ITBCﬂ, qTo @ @ . xy

2

Y
z ==
2. Haiitu rpaguent GyHkmun ~ =/(%.¥) g rouxe M (xo:30) : Vx , M, (4.6) .
— .2 2
3. Vcenenosath Ha sxctpemym dymximio 2 —F T X TV +2Y

HNuTerpupoBanue
Boruucauth HeonpeaeJaeHHbIe HHTETPAJIbI

dx

o—F+— a x
2(x + Jx ox R “dx dx + l)e dx oxcos3xdx  ¢e* cosxdx

’

XO:
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dx dx (‘) x+18 dx Cx+l dr sin’ x
0x2-6x+18, 0x2+6x+5, (x- 6)(x+2) , X’ +3 cos’ x

’

dx

By Y

Boruucautsb onpeacjJeHHbIC MHTEIPAJIbl

p.6 U dx e dx

1
5 3sin’ x cosxdx O—— yx - 1)e“dx o———
(? 0\/1+3x, (gi ) 1x\/7+lnxy

o dx 21’ e 42
o—— oO—— 07 ‘ x
11+4/3x- 2 2 arctgx 1 (3x +5)° o xt+1
Byl 2 5 p& . 2 d '\ odx
c‘)—d)( ) 4- X dx SIn~ X COoS xax (,—
0 A/1+x’ 0 0 o V1 +3x

1 &3

gx- De'dx (‘)dix

0 1XV7 +11’1)€-

Heco0cTBeHHBIC HHTETPaJIbI

1. YkaxuTe, Kakol U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISIETCSI CXOAIUMCS

i‘)\/;dx, t‘;xddx, EJx—de
1 1 .

1

¥ odx

2
2. BBIYHMCIIHT MHTETPal, YCTAHOBHUTH €0 CXOJMMOCTb MM PACXOJUMOCTE -¥ 1 +X

¥
oln xdx
3. BBIYHCITUTE HHTETPaJl, YCTAHOBHUTD €TI0 CXOAMMOCTh HIIH PACXOIUMOCTD !
@ dx
OT
4. Beruucauth HecoOCTBeHHBIH HHTErpai * VX | yCcTaHOBUTH €ro CXOAMMOCTh MK
PacxoJUMOCTb.

1‘ dx
Oz

5. BeIuucnuTh HeCOOCTBEHHBIN MHTErpal - | , YCTAaHOBUTB €0 CXOAUMOCTD WU

PacxoaUMOCTb.
KpaTHble HHTerpaJbl

1. I3MeHUTh NOPSAI0K MHTETPUPOBAHUS B IBOITHOM MHTETpasie

6- x 2-y

2 1
Ofx Of (x, »)dy o Of (x. y)dx
a. 0 2 , b. 0 ¥ )

O80- x> - y))dxdy, D ={(x,y)|1£x£2, 0£ y£2}

2. Beruucaure (P

3. Beruucauts
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12Xy +16x°)° )dxdy;

D

D:x=ly =x2, y =-\/;.
4. BEIYUCIUTE

N 2

obx” + y)dxdy,

(D) D — MHO€ECTBO TOYCK IUIOCKOCTH, OTPAaHHYCHHOE JTUHUSMHU
y=x/2, y=2x, y=2/x (x>0)

5. Haiitu mmomasas Gurypsl, OrpaHUI4eHHON JaHHBIMH JIMHUSIMHA
y :3/x, y =4de’, y =3, y =4.

—,2 .

6. Haitti momaas GUrypsl, OrpaHudeHHoOM muamsamu ¥ > | YV =7 X+ 2
8. Haitti 06eM Tena, momydensoro BpamenueM Bokpyr ocu O durypsr, orpannuennoit
—3 — —
mammamu Y "X 0 Y =1, x _0.

9. Haiiti 06BeM Tena, momydenHoro BpamenneM Bokpyr ocn OX purypsr, orpanmaennoit
2

_ 2 _
muausMu Y X o V=X

KonTpoJsbHbie padoTsl (HIpUMeEphbI)

BapuaHTt

1. TlocTpouts rpaduk: =3cos2x

2. Haiitu npenensr:

1im<5_n)2+(5+n)2 1- cos2x X -xt-x-2

" (S'H)z' (5+”)2 2)1‘%1;l e -1 3) £%l}x3-2x2+x-2

1
Vx’-x-1 a8+ xcos2x O
lim IlmA—m783M ; ]2 )
4) *®2 lnix-li 5) x®081+xcosxg' 6) lﬁ@r‘;(x ¥ - x+l

1)

i-x, x£0
y ::' x*, 0£x<2
I3, x>2
3. HccnenoBars Ha HEMPEPHIBHOCTH M BHIITOJIHUTH YEPTEK: |
Bapuant
1. HaiiTn npou3BOHYIO ¢ :
Jx
y =arctg’ In — (\/; )
a) x+2 6) Y
3
sin(x- 2y)+x—:7x .
B) y r) X =e’'cost V =e cost

| 1 6
lim ~—-

2. Haittu ¥ gx arctgy g




1
f(x)=xte—
3. IlpoBecTy MOIHOE UCCIIEIOBAHUE U IOCTPOUTH IpaduK X,

Bapuanr.
|7

Nel. Beruucnuth IMPOU3BOAHYIO IO HAITPABJICHUIO T[S U HalTu MOAYJIb BEKTOpaA I'paduCHTa IJIA

R
u=2xy+-——=+z°
GbyHKIMN Y B TOYKE A(6:9;1) B HAIIPABJIECHUH, COCTABIIAIOIIEM C OCIMHU

P

3 6
cosa =—, cosb =—, g<—
KOOPJMHAT YTJIbI 7 7 2

z=xy(l- 4x* - 4y)- 5

Ne2. UccnenoBaTh Ha SKCTpeMyM (YHKITUIO

dz
No3. Z =In(y - x4) X =4/sint, y =COSt  yram Z
Bapuant
Boiuucanume:
P fox+1)tnxd
X xXax
LooVE-2 2.1 .

J3x? - 4 .sin’ 3x e d 2x-1 .
3. O v ax 4. Cos?3x 5. V4-2x-x’

1. Brruucnuth HHTCTPAJbl:

+¥ +¥
S . dx
X
! dx . e Inx .

N300pa3uth 00aCTh HMHTETPUPOBAHMS W W3MEHUTHh MOPSJOK HHTEIPUPOBAHHS B IOBTOPHOM
UHTErpaje

0 V25
o Of (x;y)dy.
-4

0
Boruncnuth miomanabs GUrypbl, OrpaHUYE€HHON JHHHUSIMHU

y=2-x, y=x.
BapuaHT 3a1aHuii TPEHUPOBOYHOIO TECTA.
3apaun

arcctgi/;
: =— dy-?
1 yactb 1. v =sinlnx, y§y¢-? 2. X
y =3x" +xe*,x,=2,Vx =0,1, Vy- ?

4. HaiiTu Npon3BOAHYIO ¢ :

y =3 Sin4 ﬂ __ arctg7x
. Vo« 6) V=¥

e’ +e =c0s 3x i =sint- tcost
B) X r) X =cosz+sinz V=
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5. HccnenoBaTh Ha 3KCTpEMYM f (x) - (x -3 )2 (x "3 )

_e2x
y —_—
6. Haiitn nHTEpBaJIBI MOHOTOHHOCTH X
3
X
5 f(x) 3 16x [-5;1]
7. Haiitu HauGosbliee, HaMMEHbIIee 3HaUeHNE PYHKIUN Ha OTpE3Ke .
1
— 2 X ==
8. [TocTpouTh KacaTeNnbHYIO K TpaduKy GyHKIUNA S (x) =3arccosx B TOYKE 2
2 yacthb 9. Haiitu npegensr:
. (3+n)2-(2+n)2 2 tgSx
11®n£ > > lim tg2x lim = +2x-3 linpl
1 ! (2"'”) - (1' ”) 2)7®0e™ -1 3)5®3x" +5x" +6x 4) vaf 1g3x
3 yacTh
i0, x£-p
y ::’sinx, -p<x<0
Ip x30
10. UccnenoBaTh Ha HEMIPEPHIBHOCTD U BHIMOJIHUTD YEPTEK: i
3
X
fx)==
11. TIpoBecTH MoTHOE MCCIIEOBAHNUE U TIOCTPOUTH TpaduK x' -4,

Jlns mpoBeAeHUsl TEKYLIEro KOHTPOJsSl 3HAHMH CTYJIEHTOB B TUCTAHIMOHHOM (opmare B
pa3paboTaHHbIX Kadeapoil «MaTemMaTuKay OHJIAHH-KYpcax UMEIOTCS MPOMEXYTOUYHbIE (IPOOHbIC)
TECTBHI.

7.3.2. IlpoMesKyTOUHAS ATTECTAUSA

KommiekT Bonpocos
Bonpocbi K 3Kk3ameHy (2 cemecmp o4yHoli popMbi 06yyeHus)

(111 oLleHKM KOMIIEeTEeHI[M 1)

JAnddepennuaibHoe ncuucjaeHue PyHKIUHA 0HOH TepeMeHHOon KomneteHunn
[TousiTHe (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KJIacCU(DUKALIMS (DYHKIIHH.
OrnpeesieHne U TUIIBI YUCIIOBOM MOCIIEI0BATEIHHOCTH

IIpenen unciIoBOM NOCAESIOBATSILHOCTH.

ApudmeTrdeckue onepamnuy HaJl OCJIEI0BATEIbHOCTIMU

YcnoBus CyLIECTBOBAHUSA KOHEYHOTO npejaena YHUCIOBOH
rmocJieoBaTeabHOCTH (Teopembl Komm u Beitepmrpacca)

BTopoii 3aMedaTeapHbIN Ipeaes

[Mpenen ¢yuxkuuu. Omnpenenenus. [eomerpudeckass HHTEPIPETAIHS
noHATHS nipeaena hyHkiun. CBOHCTBA IPEACIOB

beckoHeuHO Majibie, 0ECKOHEUHO OO0JIbIIKe PYHKIIUN

[lepBElii 3aMeUaTeNIbHBIN peae

beckonedHo Malple BEMMYMHBI. DKBUBAJICHTHBIE OCCKOHEUYHO MaJIbIe U UX
WCITOJIH30BaHUE TTPU BBIYUCIICHUH TIpeAesioB. Tabniia SKBUBaJIEHTHBIX
OCCKOHCYHO MaJIbIX

HenpepsiBHOCTH (DYHKITUU B TOUKE M HA TPOMEXyTKe. OJJTHOCTOpOHHHE
npeaensl. Knaccudukaius Touek pa3pbiBa rpaduka
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CaoiicTBa (yHKIMHI, HETIPEPBHIBHBIX HAa OTpe3Kke (Teopembl Beitepirpacca,
Bbonbrnano — Komm)

[TpousBoHas. I'eoMeTpuuecKkuii U (GPU3UICCKUNA CMBICI IIPOU3BOJIHOM.

KacareapHas 1 HOpMaJjb K IJIOCKOH KPHUBOM

Tabnuira mpou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX HYHKIIMMA

CBsi3p MEX]y CYIIECTBOBaHHEM MPOU3BOAHON (QYHKIIUHU B TOUKE U
HEMPEPHIBHOCTHIO DYHKIIMH B TOU KE TOUKE

[TpousBoHAs CYMMBI, IPOU3BEACHUS, YACTHOTO. [IpON3BOAHAS CIOKHOM U
o0patHo# dhyHKIMHA

[Tpon3BogHAs TapaMETPUUCCKHU 33JaHHON (DYHKIIMH

[IponsBogHas pyHKIHM, 3aJaHHOW HESIBHO

JnddepeHupoBanme CI0XKHOH MOKa3aTeIbHON (YHKIIMH

Huddepenuupyemocts. Juddepenman. 'eomerpudeckuii cMbIct
nuddepenimana

OcHoBHbIe TeopeMbl auddepenimanbHoro ucunciaenus (reopema depma,
teopeMa Poirst, reopema Jlarpanka, reopema Korm)

[IpaBuiio JlonuTans

Mpmuorounen Teinopa n ero cporicrea. @opmyna Teitopa. OcTtaTo4HbIN
wieH Gopmynsl Teinopa B hopme Jlarpanxka u [leano

AcuMITOTH rpaduka GyHKIUN

DOxcTpemyM. Heo0XoauMoe yCIoBHE DKCTPEMyMa

OkctpemyM. HeobxoaumMoe ycioBue IKCTpeMyma

JocTaTouHble yCI0BUS SKCTpEMyMa

JlocTaTouHoe ycaoBue Bo3pactanus (yObiBaHUs) DYHKITMH

Hawnbompiee n HanMeHbIee 3HAYCHUS (PYHKIIMHM Ha OTPE3Ke

BrImyki0cTh, BOTHYTOCTb, TOUKA Neperuda. JJocraTounoe yciosue
BOTHYTOCTH (BBIITYKIIOCTH)

HeoOxoaumoe yciioBue TOUKHU mepernda. JlocTaTouHOe YCI0BHE mepernoda

OO6mrasi cxema MOCTPOCHMSI M HCClIeIoOBaHuUs rpaduka GyHKITMH

OIIK-1

(I)yHKIII/II/I HECKOJBKHUX MMEPEMECHHBIX

KomMmneteHumun

OHpCI[CJ'IeHI/Ie )4 FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI (by'HKI_II/II/I ABYX INCPEMCHHBIX

Jlunnu ypoBHsI QYHKIIMU ABYX MEPEMEHHBIX

YacTHble MPOU3BOIHBIC (PYHKIIMU HECKOJIBKUX MEPEMEHHBIX, UX
reOMETPUUYECKHUM CMBICTT

DYHKIIMU HECKOJIBKHMX ITEPEMEHHBIX, IIOHITHE MOIHOT0 auddepeHnmana

JunddepennmpoBanne ciokHbIX GYHKIUA HECKOJbKUX IMEPEMEHHBIX

[Tpon3BoHBIC BBICIIUX MOPSAKOB (DYHKIIMHA HECKOJIBKUX MIEPEMEHHBIX.
Cmemannele npon3Bognbie. Teopema IlIBapna

[TpownsBoHast HYHKITMH HECKOJIBKUX IMEPEMEHHBIX 110 HAPABICHUIO

H]Z)OI/I3BO,[[Ha$I 110 HAITPABJACHHUIO U I'PAJUCHT CKaAJIAPHOI'O I1OJIA

DKCcTpeMyM (YHKIIUH HECKOJIBKHX ITEPEMEHHBIX

Heo6xonumoe u 10cTaTOYHOE YCIOBUS SKCTpeMyMa (DYHKIMH ABYX
[IEPEMEHHBIX

OIIK-1

HNHTerpajibHOE HCUMCIEHHE

KomneTteHuumn

[TepBooOpasnas, HeonpeaeneHHbIH nHTerpan. Tabauia OCHOBHBIX
HWHTErPaJioB

3aMeHa IEPEMEHHOM U MHTETPUPOBAHUE 10 YACTAM B HEOIPEEICHHOM
HUHTErpaje

HMHTEerprpoBaHue ¢ TOMOIILIO MOABSACHUS 01 3HAK auddepeHimana
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HMHTerprpoBaHue parioHaIbHBIX APOOeH

HNuTerpupoBanue no 4acTsiM U 3aMeHa MEPEMEHHON B OMPEICTICHHOM
HHTETpaie

HNHTErpHpOBaHUE TPUTOHOMETPHIECKHUX (DYHKIIMI, OCHOBHBIE IIPHEMBI
WuTerpupoBanre UpparioHaIbHBIX (YHKIHIA

YHuBepcaabHas TPUTOHOMETPHYECKAs IMOJICTAHOBKA

OmnpeneneHHblil uHTErpai u ero coiicrea. @opmyna Herotona —
JleliOauma

[TpunoxeHus onpeeeHHOro HHTerpaia K peeHui0 TeOMETPUYECKUX U
(bu3nYeCKuX 3a1a4

Brruncienue miomaaeit ¢ moMOIbI0 ONPEASASHHOTO HHTErpaja
Brrunciienue miomany v JJIMHbBI KPUBOM, 3aIaHHON YPaBHEHUSIMU B
rmapaMeTpuieckon popme

Brrunciienue miomaay KpUuBOJIMHENHOTO CEKTOPA B TIOJISIPHBIX
KOOpAMHATAX

BeruuciieHue JJIMHBI IYTH ¢ TOMOIIBIO ONIPEICICHHOr0 HHTErpaia
Brruncienue JMHBI IyTrd KPUBOi, 3aJaHHOM HapaMETPUUYSCKU
Brruucnenue o0bemMa Tena BpameHust ¢ IOMOIIBIO OTPEIeTICHHOTO
HHTErpaja

Brruncienune miomaay HOBEPXHOCTH TeJla BpalleHUS
HecoOcTBeHHBIC HHTETPANTBI TIEPBOTO U BTOpPOTro TUMa. [loHATHS
CXOJIMMOCTH ¥ PAaCX0JIMMOCTH HeCOOCTBEHHOT'O MHTETpajia
HecoOcTBeHHBIE MHTETPAJILI OT Pa3PhIBHLIX ()YHKIIMI

OIIK-1

Tunosbie BapuaHTbI OUIECTOB
10 JUCIHMITIIMHE «MaTteMaTHYeCKHH aHAJIN3)»

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJEPALIN
OEJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXIAEHHUE BBICIIEI'O ObPA3OBAHIA
«MOCKOBCKHM MOJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

dakynbTeT 0a30BBIX KOMIICTCHIINH, Kadenpa «Marematukay
Jucuunnmza  «MaTeMaTudyecKuii aHanus3»

O6pazoBarenpHas mporpamma 01.03.02 «[Ipuknagnas maTeMaTuka 1 HHPOPMATHKAY)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeoNpeAeICHHbIM HHTErpai. Talnuia OCHOBHBIX HHTEIPAJIOB.
dx

i Oi/ 5- x+4/5- x
2. Bpuuciauts HEONPEAETECHHBIN UHTETPal .

Haiitu rpaguenT GyHKmm ZEINYY g rouxke M, (1.4) .

4, yKa)KI/ITe, Kakol U3 HeCOOCTBEHHBIX HHTCI'PpaJIOB ABJIACTCA CXOAAINMCA
¥

¥ ¥
(‘)\/;dx, o 3dx, f)/dex
1 1 .

(O8]

1

— (v = - X
5. HaiiuTe S5KCTPEMYMbI M TOUYKH Meperuoa GpyHKIum =(x- De .
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YTBepxkaeHo Ha 3aceaanuu kadenpsl MareMatuku « 31» 03 2026 r., mpoTokon Ne 7

3aB. Kadeapoit 0O.M. bapaHoBa / /

MUHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKOM ®EJIEPAIINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXIEHUE BBICHIEI'O OBPA3OBAHUMA
«MOCKOBCKHUH NOJMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWI ITOJINTEX)

@akynbTeT 0a30BBIX KOMIETECHIUH, kadenpa «MaTemaTHKa»
Jucuunnuaa «MaTeMaTHYeCcKuil aHaIU3)

O6pasosarenbHas nporpamma 01.03.02 «IIpuknagHas MaTemMaTuka U UHGOPMATHKA
Kypc 1, cemectp 2

DK3aMeHAIUOHHBIN onteT Ne 1

1. HecoOcTBeHHBIC HHTETPANIBI TIEPBOTO U BTOPOTO THMA. [IOHATHS CXOTUMOCTH U paCXOJUMOCTH
HECOOCTBEHHOTO MHTETpaJa.
t 212

X = , V=
o o 3 3
2. Haiitu npou3BOaHYIO (PYHKIIMH, 3aJaHHOW MapaMeTPUIECKH 1+1 I+
2 2
=x"-x+y +
3. Wccrenosath Ha skcTpemyM dymkimio 2 —X - XV +2y
p.6

N - 2
oPsin” x cos xdx
BrraucauTs onpeneieHHbIN HHTErpal 0
5. Haiitu o0beM Tena, MoJydYeHHOTO BpalleHueM BOKPYT OCH ox (buUryphl, OrpaHUYCHHON
_ .3 _ _
muausmMu Y Y 0 Y =l x _O.

YTBepxkaeHo Ha 3acegannu kadenpsl MmareMatuku « 31» 03 2026 r., mpoTokon Ne 7

3aB. kadenpoit O.M. bapanoBa / /

Z[J'ISI MMPOBCACHUSA ITIPOMEIKYTOUHOI'O KOHTPOJIA 3HAHUMN CTYACHTOB B AIMCTAHIMOHHOM (i)OpMaTC
B pa3pa6OTaHHBIX Kaq)erOﬁ «MatemaTuka OHHaﬁH—KypcaX HUMCIOTCA UTOI'OBBIC TCCTHI.
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