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1. Hesu, 321244 U VIAHUPYEMbIe
pe3yJbTaTbl 00y4eHHUs 10
AMCHUILIAHE

K ocHOBHBIM yensam OCBOEHUS AMCUMIUIMHBI «MaTeMaTH4YecKUil aHalu3» CleayeT
OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOIIe MaTeMaTH4YE€CKON KYJIbTYpbI;

- NpHOOpeTeHre CTYJCHTAaMH IIUPOKOrO0 Kpyra MaTeMaTHYeCKHUX 3HAHWUN, YMEHUH H
HaBbIKOB;

- Pa3BUTHE CIIOCOOHOCTH CTYJEHTOB K MHIYKTUBHOMY M JEIyKTMBHOMY MBIIUICHHIO
Hapsily ¢ pa3BUTHEM MaTeMaTUYECKON UHTYHIINH;

- YMEHHE CTyJCHTAaMH pa3BUBaTh HABBIKM CAMOCTOSITEIBHOIO M3Y4YEeHUs Y4eOHOU H
Hay4HOU JIUTEPATYPBI, COAEPIKAIIEH MATEMATUIECKNE CBEJICHUS U PE3YJIbTaThI;

- TOJTrOTOBKY CTYJIEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBaJIM(PUKALMOHHOM
XapaKTepUCTUKOM OakajllaBpa IO HampaBiICHUIO, B TOM 4ucie (opMupoBaHHE YMEHUN
UCIIOJIb30BaTh OCBOCHHBIE MAaTEMAaTHUECKUE METO/IbI B IPOPECCHOHATIBHOM 1 TETbHOCTH.

- TMOATOTOBKY BBICOKOKBAaJU(UIMPOBAHHBIX KaJpoB, BOCTPEOOBAaHHBIX B YCIOBHUAX
U(ppoBOl TYpOYJIEHTHOCTH W BBICOKMX TEXHOJIOTMYECKUX PHUCKOB COBPEMEHHON IU(pOBOH
HKOHOMUKH.

K OCHOBHBIM 3a0auam OCBOEHHs AUCLUIUIUHBI «MaTeMaTH4ecKUid aHaiu3» Cileayer
OTHECTH:

- OCBOEHHE CTYJEHTAMHM OCHOBHBIX TIOHSATHH, METOJOB, (HOPMUPYIOIIUX OOIIYIO
MaTEMaTHYECKYIO IOJIMOTOBKY, HEOOXOIUMYIO JJIsl YCIIELIHOTO PEIIeHUs IPUKIIaHBIX 3a]a4;

- hopMHpOBaHUE y CTyJeHTa TpeOyeMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOILIUX €T0
HAIpPaBJICHUIO MOJTOTOBKU U 00ECIIEUHBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOydeHne 10 AWCIUIUIMHE «MaTreMaTHuecKuil aHau3» HampaBlieHO Ha (OPMHUpPOBAHUE
y oOy4Jaronuxcst cienyomux komrnereHnnd B cooreTcTBur ¢ ®I'OC 09.03.01 Undopmartnka u
BBIYUCIIUTENbHAS TEXHUKA, YTBEPXKIACHHBIM MpukazoM MuHuctepcTBa 00pa3oBaHUs U HAyKH
Poccuiickoit @enepanuu ot 19.09.2017 Ne 929:

Koa n HaumeHoBaHMe NHauKaTopbl 10CTHKEHUS
KOMIeTeHI Ui KOMIIeTEeHIIUH
YK-1. CnocobeH ocyiecTBIsTh MOKCK, NVYK-1.1. AnanusupyeT 3a1ady, BBIIEHAS €€

KPUTHYECKHI aHAIN3 ¥ CUHTE3 WH(POpMAIUU, | 0a30BBIC COCTABIISIONINE

MPUMEHATh CUCTEMHBIN moaxoa s pemenust | UYK-1.2. OcyiecTBisieT moucK, KpUTUYECKH
MOCTaBJICHHBIX 33124 OIICHUBAET, 00001I1aeT, CUCTEMATU3UPYET U
pamxupyeTt nHpopmanuto, TpedyeMyro s
pelIeHNs TOCTaBJICHHOM 3a/1auu

NVYK-1.3. PaccmaTpuBaeT u npeaiaraer
palMoOHaIbHbIE BAPUAHTHI PEILICHUS
IIOCTaBJICHHOM 3a7a4M, UCIIONb3Ys
CHUCTEMHBIN OAXO/, KPUTHYECKH OLICHUBAET
UX JOCTOMHCTBA M HEJOCTATKH

HNOIIK-1.1. 3Haer OCHOBEI BEICIIIEN

OIIK-1. CnocoGeH npuMeHsTh
MaTEeMaTHKH, METObI U MOJIeNH,
€CTECTBEHHOHAYYHbIE U OOIENH)KEHEPHBIE
IPUMEHSEMbIC B Pa3IMYHbIX 001aCTAX.
3HAHUS, METOJIbl MATEMaTUYECKOI0 aHAJIN3a U
HNOIIK-1.2. VYmeer mUpUMEHSATb METOJBI
MOJIETIUPOBAHUS, TEOPETUYECKOTO U -
OUCKPETHONM  MaTeMaTHKH,  CHCTEMHOIO
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SKCMIEPUMEHTAIIBHOTO UCCIIEOBAHUS B aHajaM3a, MAaTeMaTHYE€CKOr0 MOJECIMPOBAHUS
podecCHOHATBHOM IeATeThHOCTH JUIS HCCIICAOBAHUS i pa3paboTKu
MpoPECCHOHANBHBIX 3a7a4 U IPOIIECCOB;
MPUMEHATh MaTeMaTHYECKOe OOeCTICUCHHE
Npyd  MOACIMPOBAHUU  TPUKIAAHBIX U
MH(GOPMAILIMOHHBIX MPOIIECCOB.

HMOIIK-1.3. Baageer MeTogaMu COCTaBICHUS
MaTeMaTHUYECKUX MOJIEJICH U pelIeHUs 3a1a4
JIMHEWHOTO ¥ HEJINMHEHHOTO

IIPOrpaMMHUPOBAHUSL.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOorpaMMbl

JuciumninuHa OTHOCHTCA K o00si3aTenbHOM dactu Onmoka bl: Mogyns «MartemaTuueckue u
€CTECTBEHHO-HAYYHbIE JUCITUTUIMHBD).
Hucnurnnuaa 6a3upyeTcst Ha CleayroIIeH, MpOoiAeHHOW TUCIUILINHE:
- TUHEeHas anreopa.
Hucuumnnmna « MaTeMaTuueCKUid aHaIu3» JJOTUYECKH CBsI3aHa C MOCIEYOIUMH TUCIUIUTMHAMH:
B ocnosnoii wacmu:
. Jluckpemmuvle cmpykmypsl U KOMNbIOMUHS;
. Ocnosvt UKT;
OcHO8bl NPOSPAMMUPOBAHUSL.
B uacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbubix OMHOULEHULL:

. Cmamucmuyeckue mMemoovl 8e6-aHaATUMUKU,
. Aneopummvl u cmpyKmypol OGHHbIX,
. Mamemamuyeckue memoovl ananuza OAHHbIX.
3. CTpykTypa u cojep:KaHue IUCUUIINHBI

OO0mas TpyJI0€MKOCTh JUCITUIUITMHBI COCTABISAET 4 3a4eTHBIE eAMHUITHI - 144 Jaca.

4.1. 3.1. Buabl yueOHOM padoThl M TPYA0EMKOCTH
n/n Buj yueOHoii padoThl Koawuecrso Cemectp 2
4yacoB
AyIMTOpHBIE 3aHATHS 72 72
B ToMm uncie:
Jlexun 18 18
1.
CeMuHapCKUe/TIPAaKTHUECKHUE 3aHATHS 54 54
2.
JlaGopaTopHbIe 3aHATHUS - -
CamocTosiTejibHasi padoTa 72 72
IpoMe:kyTOUHASI aTTECTAIUS
3K3aMEH €) €]
HToro 144 144




3.2. TemaTuyecKuii MJIaH U3yYEeHHUST TUCHUTITHHBI

Pasmemién B npunoxenuu 1 x pabodeii mporpamme.

3.3. Coaep:xanue pa3iejoB IMCUUIIMHBI

BBeaenue

Hpez[MeT, 3aaa4i U COACPKAHNUE NUCHUILTINHEI. OCHOBHBIE 3TaIbl Pa3BUTHA TUCHUILIINHBI.
CprKTypa Kypca, €ro MECTO U PpOJIb B TIOATOTOBKE 6aKaJ1aBpa, CBA3b C APYI'UMU JUCHUIIIIMHAMMU.

Paznea 1. luddepenunanbHoe ucuucjienue pyHKuuii 0HOMH nepeMeHHOI

Tema 1. Hucnoas nocnegoBaTesbHOCTh. [Ipenen 4ncioBoit mocaea0BaTeIbHOCTU U €T0
cBorictBa. dynknus. [Toctpoenne rpadukoB pynkmuit. [Ipenen pynkuuu. OCHOBHBIE TEOPEMBI O
npeznenax Gyskuun. [lepBoiii u BTopoii 3ameuaTensHbie peebl. CpaBHEeHHE O0ECKOHEYHO MabIX
1 OECKOHEYHO OOJIBIINX BEJIUYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJble BEJIUYUHBI.

Tema 2. HeripepsIBHOCTB (DYHKILIMI B TOUKE U HA TPOMEXYTKe, ToukM pa3ppiBa (yHKINH,
uX Kiaccudukanus. ACUMITOTHI rpaduka PyHKIINU, UX KIacCHUPUKAIIHS.

Tema 3. IIpousBoanas pynkiun. I'eomerpuueckuii 1 GU3NIECKHIA CMBICT TPOU3BOIHOM.
[TpaBuna quddepenurpoBanus 1 GOPMYJIIbl BHIYUCICHUS TPOU3BOIHBIX. Tabnuiia mpou3BoIHBIX
OCHOBHBIX DJJIEMEHTapHbIX (yHKIUH. BpruucneHne NpoU3BOAHBIX (YHKIMH, 3aJaHHBIX
pa3IMYHBIM 00pa3oM.

Huddepennuman. [IpousBoausie U auddepeHmams BHICIIUX MOpIakoB. [IpubnmkenHse
BBIUKCJICHHSI C TOMOLIBIO AU PEepeHIInaIoB.

Tema 4. IlpaBwio Jlonuranga. ®opmyna Telinopa. PackpsiTue HeompezneneHHOCTEN
pa3iauuHoro Tuma. Pa3noxkeHue OCHOBHBIX 3JieMeHTapHbIX (yHKUuN 1o ¢opmyne Teinopa.
[TpubnmxkeHHbIe BEIYUCIICHUS C TTOMOIIBIO (hopmynsl Teitnopa.

Tema 5. OcHoBHble Teopembl nupdepeHINATLHOTO HCUUCTIeHHs. MOHOTOHHOCTH
¢yHkum, 3kcTpeMymbl HeoOXxonyuMble M AOCTAaTOYHBIE YCJIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO
skcTpemyMa. HccnenoBanue BbIMYKIOCTH Tpaduka ¢yHkumu. Touku mneperudba rpaduka
(GYHKIIH.

OO6mas cxema uccienoBaHus QYHKIMHU U TIOCTpoeHus ee rpaduka. CBoiicTBa QyHKIIMIA,
HeTpEphIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblee 3Ha4eHUs1 (YHKIIUU Ha OTPE3Ke.

Paznea 2. ludgdepenunanbHoe ncuuciaeHue pyHKIMi HeCKOJIbKUX NepeMEeHHbIX

Tema 1. ®yHKIIUU HECKOIBKHUX MEPEMEHHBIX. JINHUU M MOBEPXHOCTH ypOBHA. YacTHbIE
npousBojHble. [lomHbli auddepennman. [Tpou3BosiHBIE CIIOKHOW (DYHKIIMM HECKOJIBKUX
nepeMeHHbIX. YacTHbIe Mpon3BoAHbIE U U depeHInabl BeIcnX nopsiakos. Teopema IlIBapia.

Tema 2. [IpousBonHas no Hanpasienuto. I'paauent. KacarenbHas k kpuBoil. KacatenbHas
IUIOCKOCTh M HOpMaJib K ToBepxHocTH. Dopmyna Teitnopa. OkcTpeMyM (QyHKUIMU HECKOJIBKHX
nepeMeHHbIX. HeoOXoquMble U JOCTaTOUHBIE YCIOBUS SKCTPEMYMA.

Paznen 3. UnTerpajibHoe ucUMcIeHHE

Tema 1. IlepBooOpa3nas. Teopema cCylIeCTBOBaHUS HEONPECIECHHOIO HHTErpaa.
Heomnpenenenuslii nHTErpai v ero cBoiicTsa. Tabauia HHTErpajioB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢yHkuuii. MeTo HermocpeICTBEHHOTO MHTET PUPOBAHUS.

MeTonpl HMHTErpUpOBAaHHA € IOMOLIBIO 3aMEHBI IIEPEMEHHOW, IOJBEICHUEM TIIOJ 3HaK
muddepennmana. MeTox HHTETPUPOBAHUS 110 YACTSM.

WHTerpupoBanye pauuoHaIbHbIX ApoOei, HHTErpUPOBaHUE HEKOTOPHIX BUA0B UPPALIMOHATIBHBIX
U TPUTOHOMETPHUECKUX (DYHKIIMH.



Tema 2. 3agauun, NpUBOJAIINE K MOHATHIO ONPEIEIEHHOr0 MHTerpana. OnpenencHHbIN

WHTErpaj, €ro CBOMCTBA. YCJOBUS HHTETpUpPYyEeMOCTH. MHTerpan ¢ mepeMeHHbIM MpeaeioM
unterpupoBanus. @opmyna Heiotona — JleitOHuna. 3ameHa NMEpeMEHHOW B OIpENEICHHOM
UHTErpae.

[IpuioxkeHnus OIpeNeIeHHOIO0 HHTErpajsa B T€OMETPUM M MEXaHUKE (BBIUMCICHHE

ioIaiel IIOCKUX QUryp, AJIMHBI KPUBOH, 00bEMOB.

Tema 3. HecoOcCTBeHHBIE WHTETpalibl MEPBOTO W BTOPOro poja (M0 OECKOHEUHOMY

MPOMEXKYTKY, OT HEOTPaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM MPOMEKYTKE), UX CBOWUCTBA.

Tema 4. 3agaun, npUBOJAIIME K KPATHBIM UHTErpajiaM. J|BOHHON U TpOHHOM MHTErpajbl,

HUX CBOMCTBA. HpaBI/IJ'Ia BBIYUCIICHUA HBOﬁHBIX HHTErpaioB.

3.4. TemaTuka NpaKTUYECKUX 3aAHATHI MO TUCIUIIIHNHE
«MareMaTHYEeCKHNH aHATIH3»

Ne Tema 3ansTUA

/o

1 Paznea 1. DiieMeHTHI MaTeMaTH4Y€CKOI0 AHAJIN3A.

YucnoBast nocnenoBarenbHOCTh. [Ipenen 4YHMCIIOBOM IOCIENOBAaTENBHOCTH M €0
cBoiictBa. [IpaBuna npenensHoro nepexona. ®ynkuusd. Ilpegen gynkuuu. Teopemsl o
npenenax Gyskimu. IlepBolii M BTOpOil 3aMedaTenbHble MPEaeibl.

2 CpaBHeHHEe OECKOHEYHO MAaJbIX W OECKOHEUHO OOJBIIMX BEJIUMYMH. DKBUBAJICHTHbHIE
0ECKOHEUHO MaJIble BEJTMYUHBI.

3 PackpbiTre HeonpeneaeHHOCTEN pa3IMYHOIO TUIIA

4 HenpepbiBHOCTh QyHKIIMI B TOUKE U Ha MPOMEXyTKe. OIHOCTOPOHHHE Tpeesnbl. Touku
paspsiBa pyHkuuu. [lpumepsl pemeHus 3agad

5 [IpousBognas ¢yukuuu. IlpaBuna auddepenurpoBanuss U GOPMYIbl BBIYHCIECHUS
pou3BoIHBIX. TexHuka aupdepeHupoBaHms

6 HuddepennupoBanne  oOpaTHbIX  GYHKOUMHM,  (GYHKOUH, 3aJaHHBIX  HESBHO,
napaMeTpuiecky, Jjorapudpmuueckoe 1udhepeHpoBaHme

7 Hubdepenmman. T'eomerpuueckuit cmbicn  auddepennuana. [IpousBogubie u
muddepeHnansl  BBICHIMX  MOPAAKOB. [IpuOnMKeHHblE BBIYMCIEHUS C IOMOIIBIO
nudepeHnmanos.

8 IIpaBuno Jlonurans. @opmyna Telnopa. PackpbiTue HEONPENECICHHOCTEW PA3IUYHOIO
tuna. Pa3nokeHusi OCHOBHBIX JI€MEHTAPHBIX PYHKIMIA 10 Gopmysie MakiopeHa.

9 [TpubnmkeHHbIe BRIYUCICHUS ¢ moMOIIbi0 hopmyrsl Teitnopa.

10 | [MonHOE HMccnenoBanue GYHKIMHA U TOCTpOeHUE rpadukoB. [Ipumepsr

11 | IlonHoe uccienoBanue GpyHKIUN U TocTpoeHue rpadukoB. [Ipumepsl (TPoIoHKEHHUE)
CamocrositenpHas padora Nel Ha cemuHape 1Mo GYHKIHUSIM OJTHON MEpeMEHHOM

12 | Paznen 2. DyHKIUH HECKOJBKHUX MepeMeHHBbIX. JIMHUM W MOBEPXHOCTH YPOBHS.
YacTHble pou3BoAHbIe U AU depeHnan nepBoro nopsKa.

13 | [omuwii muddepenmman. IIponsBoanbie cnoxHON (yHKImH. [Ipon3BomHas GyHKIHH,
3aJJaHHON HesBHO. YacTHble MpPOU3BOJAHBIE U JU(epeHIanbl BbICIIMX MOPSIKOB.
Teopema [lIBapua.

14 | IIpousBosHas no HampasieHHo. [ paaneHT.

15 | DkcrpemyM QYHKIIMH HECKOJIBKHUX MepeMeHHbIX. Heo0xoaumbie 1 JOCTaTOYHBIE YCIOBUS
IKCTpPEMYMa.

16 | CamocTosiTeabHass padora Ne 2 Ha ceMHHape N0 (GYHKHHMSIM HeCKOJIbKHX
nepeMeHHBbIX

17 | Pa3nen 3. UuTerpajibHoOe HCUHMCIEHHE

[lepBooOpasnas.  HeompeneneHHblii  MHTETpaJl W €ro  CBOWcTBa.  Meron
HEMOCPEACTBEHHOT'O MHTETPHUPOBAHMUSL.
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18

HNuTerpupoBanue ¢ TMOMOIIBK 3aMEHbl IEPEMEHHOM, NOABEICHHEM II0J 3HAK
muddepennmana. Meton HHTErpUPOBAHMS 110 YACTSIM

19 | UnTerpupoBanue pailiOHAIBHBIX JpOOEH, WHTErPUPOBAHHE HEKOTOPHIX BHUJIOB
UppalMOHAIBHBIX (DYHKIMH

20 | MHTerpHpOBaHNE TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BoluucieHue oIpenesieHHbIX UHTerpaigoB no ¢opmyne Herorona-JleliOHuna. 3amena
NIEpEMEHHON M MHTETPUPOBAHKE IO YaCTsM B ONPEICIIEHHOM HHTErpaJIe.

22 | [lpunoxeHHsI ONpPENEeIeHHOT0 HMHTErpaja B TEOMETPUM W MEXaHUKE (BBIYHMCICHUE
iouaied IIOCKUX GUryp, JJIMHBI KPUBOK).

23 | [IpunokeHHsT ONpPENeIeHHOr0 HMHTErpaja B TEOMETPUH U MEXaHHUKE (BBIYHMCICHUE
00BEMOB, TIJI0MIAJIeH TOBEPXHOCTH).

24 | HecoOCTBeHHbIE HHTETPAJIBI IEPBOTO U BTOPOT'O POJIa, UX BHIYHCIICHHUE.

25 | 3ajauM, NpUBOJAIIME K KpaTHBIM HHTErpajgaM. BbluncieHHe ABONHBIX HHTErpajoB
CBE/ICHHEM K MOBTOPHBIM. 3a/lauM Ha U3MEHEHHE MOPSAIKA UHTETPUPOBAHUS B JBOWHOM
UHTErpaje

26 | 'eomerpuueckne W (U3HYECKHE TIPWIOKEHUS KPATHBIX WHTETPAJOB, IPHUMEPHI
BBIUUCIICHHUSL.

27 | KoHTpoJIbHOE TECTUPOBAHKE 0 KYPCY.

S. Y4yeOHO-MeTOAUYECKOE 1 HHPOPMALMOHHOE o0eceyeHne

5.1. HopmartuBHbie 10kyMeHTHI 1 'OCTHI

®denepanbHbiii 3akoH OT 29 aekadps 2012 roma Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoii
®enepanum» (C USMEHEHUSIMU U JIOTIOJIHEHUSIMU );

®denepanbHbIil rOCYJapCTBEHHBIN 00pa3oBaTeIbHBIN CTaHIAPT BHICIIETO0 00pa30BaHus -
OaxanmaBpuart 1o HarpasieHuo moarotoBku 09.03.01 MudopmaTrka u BEIMHUCIUTETbHAS
TEeXHUKa, yTBepkaeHHbIN [Ipukazom MunuctepcTBa oOpazoBanus u Hayku PO ot 19
cenTs0ps 2017 r. N 929 "O06 yrBepxkaeann enepansHoro... Penakmus ¢ nsmMeneHusMu N
1456 ot 26.11.2020

[Ipuka3z MunucrtepctBa oOpazoBanus 1 Hayku P® ot 05 anpenst 2017 r. Ne 301 «O6
yTBepxkaeHun [lopsika opraHu3auy U OCYIECTBICHUS 00pa30BaTENbHOM 1€ATEILHOCTH TI0
00pa3oBaTebHBIM POTPaMMaM BBICIIETO 00pa30BaHMsI — MporpaMMamM OakKaiaBpHara,
porpaMMam CHeluaauTeTa, IporpaMMaM MarucTpaTypbl;

[Topsimok mpoBeieHUs TOCYIapCTBEHHON UTOTOBOM aTTeCTAIlMU M0 00pa30BaTEIbLHBIM
porpaMMam BhICIIero o0pa3oBaHus — IporpaMMaM OakanaBpuaTa, IporpaMMam
cHenuaJnTeTa U MporpaMMaM MarucTpaTypbl, yTBEp KIE€HHBIN MTpruKka3zoM MUHOOpHayKu
Poccuu ot 29 urons 2015 r. Ne 636;

[Tono>xeHne 0 MPaKTUYECKON MOATOTOBKE O0YUAIOIIUXCSl, YTBEPKACHHOE IPUKA30M
MuHucTepcTBa HAyKH U BhICIIETO 00pazoBanus Poccuiickoit deaepannu 1 MUHHCTEpCTBA
npocsenieHust Poccutickoit @enepanuu ot 5 aBrycra 2020 r. Ne 885/390;

YcTaB 1 TOKaJIbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIUTEXa

Obnactu npodeccrnoHaIbHOMN e TENFHOCTH U Chepbl MPO(heCCHOHATLHON AEATENbHOCTH, B
KOTOPBIX BBITYCKHUKH, OCBOUBILIKE MpOTrpamMmy OakanaBpuara (J1ajee - BBIITYCKHUKH), MOTYT
OCYILECTBIIATH MPO(PECCHOHATBHYIO IEATEIBHOCTB!

06 Cpsi3b, HHPOPMAIIMOHHBIE © KOMMYHHKAIIMOHHBIE TEXHOJOTHH (B cepe
POCKTHPOBAHUS, pa3pabOTKH, BHEIPEHHUS U SKCIUTyaTalluy CPEICTB BEIYMCIUTEILHON
TEXHUKHU 1 UH()OPMALIMOHHBIX CUCTEM, YIIPABICHUS UX KU3HEHHBIM IIHUKIJIOM)
AkaneMuyeckuil yueOHbIH maH no HanpasieHuto noarorosku: 09.03.01 Mupopmatuka u
BbIUKCIUTENbHAs TexHUKA. [Ipodumns: Beb texnonoruu. ®opma obyuenus — ounas. 2023.
Marpuia pacnpeaeneHus KOMIETEHIUN




5.2, OcHoBHas JUTEpaTYypa

@uxtenronsi [.M. OcHOBBI MaTeMaTHYECKOTO aHaIN3a: y4eOHUK /1715 BY30B, 15-€ u3n.,
ctep. CIIO, Jlans. 2023. Yacts 1. 444 c.

@uxtenronsl .M. OcHOBBI MaTeMaTUYECKOI'0 aHaIN3a: Y4eOHHK JUIst By30B, 14-¢ u3n.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuit kypc Matemaruueckoro ananmuza. T.1. Huddepenunansuoe u
MHTETpalbHOE UCYHUCIICHUS (YHKUMH OJHOW nepeMeHHOH. Psaapl: YueOHUK [DieKTpOHHBII
pecypc]: yueb. - DnektpoH. naH. - MockBa: @usmartiut, 2015. - 444 c. [Pexum noctymna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpaHa.]

5.3. lomoJiHUTe/IbHASI JUTEPaTypa

[MTuckyno H. C. [duddepeHnnansHoe U WHTETPAIBHOE HCUMCICHHS ISl BTY30B. B 2-x
tomax. M.: MuTterpan - IIpecc, 2009 — 416, 544 c. 180 k3.

3yokoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymxkaps E.A. Kypc
MaTEeMAaTHUKH Il TEXHUYECKHX BBICIIMX Y4eOHBIX 3aBeneHnuid. Yactu 1-4. M.: MI'T1Y, 2012.
400 k3.

Kpatkuii Kypc BbICIIEH MaTeMaTUKH [DJIEKTPOHHBIN pecypc]: y4eb. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma:  URL:
https://e.lanbook.com/book/93522. - 3ari1. ¢ skpana.]

Byrpos 4.C., Hukonsckuit C.M. Beiciias MmaremaTuka: y4eOHHK ISl By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTterpanbHoe ucuucienne (QyHKIUA OTHOW M HECKOJBKUX TMEPEMEHHBIX. TeopHs mHoJs:
METOJIMYECKHE YKa3aHWs U BapuUaHThl pacyeTHO-Tpaduyeckux padotr // bomyHos M.A.,
boponuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMMI», 2009.
Matematuueckuit ananu3s. Teopus npenenoB u AuddepeHinaibHoe HCUUCICHNEe: OCHOBHBIE
TIOJIOKEHUSI TEOPUU, METOIMUECKUE YKa3aHUs U BAPHAHTHI pacUeTHO-TpapuIeckux padot //
bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.N. M.: MI'TY «MAMMN»,

2009.

5.4. DiexkTpoHHBbIe 00pa3oBaTejbHbIe PeCYPChI

[IpoBeneHne 3aHATHIA W aTTECTAllMii BO3MOXKHO B JTUCTAHIIMOHHOM (popMaTe ¢ MpUMEHEHUEM
CHUCTEMBI TUCTAaHIIMOHHOTO 00yueHus yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoit «MaTemMaTuKay 3EKTPOHHBIX 00pazoBaTenbHBIX pecypcoB (DOP) mo Bcem pasnenam

IPOrPaMMBI:

OneMeHThl MaTeMaTHYEeCKOTO
dHaJInu3a

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

WuTerpanbHOE nCUUCICHNE
GYyHKIMH OJTHOW EpEeMEHHOM

https://online.mospolytech.ru/local/crw/course.php?id=378

Huddepennmansaoe
UCYMCIIEHUE (PYHKIUH
HECKOJIbKUX MEPEMEHHBIX

https://online.mospolytech.ru/local/crw/course.php?id=336

JlomoHUTEIbHBIC TIIaBbI
MaTeMaTHYECKOro aHaJIn3a

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

Paspabotannsie JOP BKIIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsook mpoBeneHus: pabOT B JUCTAaHIMOHHOM (opMaTe YCTaHABIMBACTCS OTIEIBHBIMU
pacropsHKeHUSIMU TIPOPEKTOpa Mo y4yeOHOM pabdoTe /MM LEHTPOM Y4eOHO-METOJMUYECKOM

paboTHI.
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https://e.lanbook.com/book/93522
https://online.mospolytech.ru/course/view.php?id=3592

Kaxnprit ctygeHT oOecrieueH WHIUBHAYyaJIbHBIM HEOTPAHWYEHHBIM JOCTYIIOM K DJICKTPOHHOMN
OUOJINOTEKE MOCKOBCKOIO IOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

I/IHTepHeT-pecprBI BKJIIOUYAKOT y‘leGHO-MeTOI[I/I‘leCKI/IC MaTepI/IaJ'IBI B BHGKTpOHHOM BUIC,
npeJicTaBlIeHHbIE Ha caiiTe mospolytech.ru B pa3aene: «llenTp MaremaTnyeckoro oopa3oBaHus»
(http://mospolytech.ru/index.php?id=4486,

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

HOJ‘Ie3HLIe y‘le6HO-MeTOZ[I/I‘leCKI/Ie nu I/IH(I)OpMaI_II/IOHHBIe MaTepI/IaJ'IBI HpeI[CTaBJ'IeHLI Ha CﬂﬁTElX:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB nHMDOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOMN ceTh « THTEepHET» ISt OCBOCHUS
JTUCHUIUIMHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5. J/InneH3uOHHOE U CBOOOIHO PACIIPOCTPAHsAEMOE IPOrPaMMHOE

ob0ecrieyenmne
Ne| HaumenoBanue | Paszpabotuuk I1O JoctynHocTs Ccpuika Ha Enunelii peectp
(mpaBooOmanatens | (JIMIEH3UOHHOE, POCCUUCKHX TTpOrpamMm Jis
) cBOOOJTHO OBM wu B]] (npu Hanu4um)
pacrpocTpaHsiemMoe
)
1 | Astra Linux | OOO JInnen3nonnoe https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIMIeH3UOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _1d=9433
TEXHOJIOT " 75
4.6. CoBpeMeHHBIE MPO(ecCHOHAIBbHBIE 0a3bI JTAHHBIX H

HH(OpPMAIHOHHbIE CIPABOYHbIE CUCTEMbI

Ilepeyenn pecypcoB cetu UHTepHET, JOCTYNHBIX AJIsl OCBOCHHUS TUCIUNIUHBI:

HaumenoBanue

Ccblika Ha pecypc

HoctynHocTh

NudopmanuonHo-cnipaBoYHbIe CHCTEMbI

Stack Overflow

https://stackoverflow.co

m/

JocTtynHa B cetn
WutepHer 6e3
OTpaHUYECHUMN

WNudopmannonnsie pecypcesr Cetn
Koncynbrantlliroc

http:// www.consultant.ru

HoctynHo
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https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

[Topran ®enepanbHbIX
roCy/1apCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB
BBICIIIETO 00pa30BaHuUs

http://www.fgosvo.ru. JoctymnHOo

DJIeKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

Jlanpb https://e.lanbook.com/ JlocTymiHa B ceTH
HNHuTtepHer 6e3
OrpaHUYECHUN

IPR Books https://www.iprbookshop | JoctymnHa B ceTu
ru/ WuTepHer 6e3
OrpaHUYECHUN

I[Ipodeccuonaibabie 6a3bl JAHHBIX

ba3a naHHbBIX Hay4HOM http://www.elibrary.ru HoctynHo
3JIEKTPOHHON OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | Jdoctymno
MoJITeMaTHIeckas peepaTuBHO-
o6ubnmorpaduyeckas u
HayKOMETpHUYECKast
(bnbmmomeTprueckas) 6a3a JaHHBIX

5. MaTepuajbHO-TeXHUYECKOEe o0ecnevyeHne 1 CIUTTHHbI

MarepuanbHo — TeXHUYecKast 0a3a yHUBEpCUTETa 00eCIIeUnBaeT MPOBEJEHNE BCEX BUIIOB
3aHATHUH, IPEyCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JICHCTBYIOIIUM CAaHUTAPHBIM H
IPOTUBOIOXAPHBIM IPAaBUJIaM U HOpMaM.

Kadenpa «Marematuka» He pacronaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
UCTIONb3YeT yueOHbIe ayAUTOPUH U3 0011ero (JOHa YHUBEPCUTETA.

[Ipn HeoOXxoguMocTH Ui TNPOBEACHHUS HMHTEPAKTUBHBIX IPAKTUUYECKUX 3aHATHH
UCTIOJIb3YIOTCSl KOMITBIOTEPHBIE KJIACChl YHUBEPCHUTETA.

6. MeToanueckue peKOMeHAAlMU

6.1. MeTtoauueckne peKOMeHAANMH JJIS MPenoJaBaTes
110 OPraHu3anuM 00y4YeHus

[Ipexxne Bcero, crneayer oOpaTUTh BHUMaHUE CTYAEHTOB Ha TO, YTO NMPAKTUYECKU BECH
U3y4aeMblil UMM MaTepHai He TpeOyeT Kakon-JIn00 crenuaabHOH (JIOTOJIHUTENFHON) TOATOTOBKU
U BIIOJIHE MOXET OBITh YCIEIIHO HW3y4YeH, €CJIHM CTYACHTHl OyAyT TMOCemaTh 3aHsITHSA,
CBOEBPEMEHHO BBITIOJHATH JOMAIIHHUE 33JJaHUS U TIOJIb30BaThCS (P HEOOXOAUMOCTH) CUCTEMOM
IUTAHOBBIX KOHCYJIbTALIMI B TEUEHUE KaXKJ0To ceMecTpa. Borenmniie B Kypc MaTaHalIn3a pasieibl
ABJISIFOTCS KJIACCUYECKUMHU, B TO K€ BPEMSI OHU MPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT
IIMPOKOE PaclpOCTpaHEHHUE ISl PEIICHUs Pa3HOro poja 3ajad BHYTPU CaMOM MaTeMaTUKH U
NPUKIAAHBIX 3a1a4. FIX 0CBOEHHE MOMOKET CTYJIEHTaM JIOTUYECKH BEPHO, apryMEHTUPOBAHO U
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SICHO CTPOUTH YCTHYIO M HUCBMEHHYIO pE€Ub, YCIICIIHO NMPHUMEHATh HAKOIUICHHBIE 3HAHUS B
npodhecCuOHaTBbHOM NeSTEIbHOCTH.

HeobxomuMo ¢ camoro Hayana 3aHATUA PEKOMEHJOBATh CTYIEHTAM OCHOBHYIO H
JIOTIOJIHUTEIBHYIO JTUTEPATYPY, a B KOHLE CEMECTpa JaTh CIHUCOK BOMPOCOB JJIS MOATOTOBKH K
DK3aMEHYy.

Ha nepBoM 3aHATHN 1O JUCHUILTUHE ClIEAYyeT 0053aTeIbHO MPOUH(OPMUPOBATD
CTYJICHTOB O BUI€ U (hOpMax TEKYIIEH U MPOMEKYTOUHOH aTTeCTallui M0 AUCIUILTHHE, CPOKAX
UX MPOBEJICHNUs, YCIOBHIX JOMYCKa K IPOMEKYTOUHON aTTECTAllMU, IPUMEHAEMBIX BUIAX
MIPOMEKYTOYHOTO KOHTPOJIS.

N3noxeHne TeOpeTHUECKOro MaTepHalia JIOJKHO CONPOBOXKAATHCS WIUIFOCTPATUBHBIMHU
pUMepaMu, TIIATETHPHO OTOOPAHHBIMU MPEMoAaBaTesieM TaK, 4TOObI TEXHUISCKUE TPYAHOCTH U
BBIKJIAJIKU [pU PEIICHUM 3aJa4d HE OTBJICKAJIM OT IJIABHOIO: OCMBICIEHUS HJIEU U CYTH
npuMeHsieMblX MeToJI0B. CrlefyeT Bcerja yKas3blBaTh NMPUMEPHI MPAKTHUYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHUN U (HOPMYIL.

[IpakTudeckue 3aHITHS JODKHBI ObITh OPTaHM30BAHbBI MPEIOIaBaTEIeM TaKUM 00pa3oM,
yTOOBl OCTaBAJIOCh BpeMS Ha MEPUOAMYECKOE BBINOJHEHHE CTYACHTaMU HEOOJbIION
CaMOCTOSITEJIbHON pabOThI B ayIUTOPHH JIJIsl TPOBEPKHU YCBOCHHS U3JI0’KEHHOT'O MaTepuara.

[IpenongaBaTenb, BeAyUIMil MpaKTUYECKHE 3aHITHS, AODKEH COIVIacOBBIBaTH y4eOHO-
TEMATUYECKH IJIaH 3aHATHH C JICKTOPOM, UCTIONL30BaTh CAUHYIO CUCTEMY 0003HAUYCHHUN.

[IpenogaBatento ciuemayeT J0OMBATbCS CHUCTEMATHUYECKOHW HEMPEpbIBHON  pabOTHhI
CTYJICHTOB B TCUCHHUE CEMECTPa, HEOOXOAMMO BBISBIISTH CHIIBHBIX CTYJICHTOB U TIPUBIIEKATh UX K
Hay4YHOU paboTe, K y4acTHIO B Pa3HOTO PO/a OJIUMITHAaX U KOHKYpCax.

CTyneHT JOJDKEH OllyllaTh 3auHTEPECOBAHHOCTH IMpenojaBaTedsl B JOCTHKCHUHU
KOHEYHOT'0 pe3ysbTara: B IpuoOpeTeHHH 00y4aroIUMUCS IPOYHbIX 3HAHUN, YMEHUH U Bia/IeHUs
HAKOIUICHHOU MH(pOpMaIHe Uit pelieHus 3a/1a4 B Mpo(ecCHOHAIBHON 1eITeIbHOCTH.

6.1.1. O6pa3oBare/ibHbIE TEXHOJIOTHHU

[IpoBenenne 3aHATMH W arTecTalMii BO3MOXHO B JMCTAaHIMOHHOM (opmare ¢
IPUMEHEHHEM CHUCTEMBbl JUCTAaHIMOHHOTO o0yueHuss yHuBepcutera (CJJO-LMS) nHa ocHoBe
paspaboTaHHbIX Kadeapoil «MaTemMaTnKa» 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) no
BCEM pazziesiaM mporpamMMmel (cM. 1. 4.4).

[opsimok npoBeneHus paboT B AMCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIECIbHBIMU
paclopsDKeHUSMHM [IPOpPEeKTopa MO ydeOHOW padoTe W/WMM LEHTPOM Y4yeOHO-MEeTOIUYeCcKOM
paboTHI.

6.2. MeToanuyeckue yKazaHus sl 00y4aIOIMXCs 110 0CBOEHUIO
AUCHUTTHHBI

Paznen 1: nudppepenumnanbHoe ucuncjienne GyHKuui 0HOM nNepeMeHHOoM

[Tpu uzydenun qudGepeHImaIbHOro HCYUCIeHU QYHKIUN OHOM MEPEeMEHHON 00paTUTe
BHUMAHHC HA ITOHATHUC HpeIICJIa q)YHKIII/II/I B TOYKEC 1 METOJbI €I'0O BBIYHUCIICHH . Hpe,[[eﬂ — OdHO U3
OCHOBHBIX TMOHSATHH MaTeMaTHYeCKOro aHain3a. [IpW BBIUMCICHHH TPEACIOB (YHKIMH HAJO,

0 o

—,—,0-0,00—0m,1%
IIPEeXAE BCETO, BBIACHUTHL XapaKTep HEOIPEACICHHOCTU 0 oo . UtoOmI
OBJIAJICTh TEXHUKOH PEIICHHUS 3a/la4 Ha BHIYHCIICHUE MTPEICIIOB, HAJI0 3HATH JIBa 3aMeYaTeIbHBIX
npejena, Tabauily SKBUBAJIEHTHBIX OECKOHEUYHO MAJIbIX, TPaBUIIo JlonuTans, pa3IudHble IPUEMbI
PaCKpBITUSI HEOINPENIEICHHOCTEH B 3aBUCHMOCTH OT BUAAa (YHKIUU W PEIIUTHh JOCTATOYHO
00JIBIIIOE KOJUYECTBO 3a1a4.
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[Ipu u3ydeHHnu TeM, MOCBSIIEHHBIX MPOM3BOAHON W AuddepeHnMany (QyHKIHH, HAI0
OCMBICIIUTh UX T€OMETPUYECKHI CMBICII, TIOHUMATh pa3indyKie MeXIy HUMU (quddepeHunan - 3To
IJIaBHAs JIMHEHHAsg yacTh NpupamieHus QyHKuuu). TBepao 3HaTh (Kak TaOJIMIy YMHOKEHHS)
dbopmynel  nudepeHIUpOBaHUS ~ OCHOBHBIX  JJIEMEHTApHBIX  (QYHKIMH ©  TpaBuja
muddepeHpoBanus (Bce, KOHEUHO, HO OCOOCHHO MpaBHiIo Au(p(HEepeHIUPOBAHHS CIOKHOM
byHKINN).

OOparuTe BHUMaHUE TaKKe HAa 0cOOeHHOCTH U depeHpoBanns QyHKIHMHA, 3aJaHHBIX
B HESIBHOHM (popMe, MapaMeTpHUeCcKy, Ha IpUeM Jorapupmuueckoro quddepeHuupoBaHus.

Crnenyer 4YeTko 3HaTh M YMETh MPHMEHATh aJTOPUTM HUCCIEAOBaHUS (YHKIHA U
HOCTPOCHUS IPa(UKOB: OIpeesIeHHe TOUEK Pa3phlBa (M UX KJIaCCU(PUKALINIO), aCUMIITOT rpaduka
(BepTHKaJIbHOW, HAKJIOHHOW, TOPH3OHTAJIBHON), HEOOXOAWMBIE U JOCTATOYHBIC YCIOBHUS
MOHOTOHHOCTH (DyHKIIMH, CYLIECTBOBAHMSI JIOKAJILHOI'O SKCTPEMYMA, IIPOMEXKYTKOB BBIITYKJIOCTH
¥ BOTHYTOCTH (DYHKITH U TOYEK reperuoa.

Paznen 2: nudpPepenuunanbHoe ucuncienne GyHKIU HECKOJIbKHX NePeMeHHbIX

[Ipn u3ydeHuu naHHOrO pasfena oOpaTUTe BHUMAHUE Ha TO, 4YTO (YyHKUIUA JBYX
IIEPEMEHHBIX MMEET HAIJISIAHBIM I'€OMETPUUYECKUN CMBICI — 3TO IMOBEPXHOCTb B TPEXMEPHOM
IIPOCTPAHCTBE

Hanmo ocMBICTUTh TOHSATHS YacTHBIX IPOU3BOAHBIX M MONHOrO auddepeHunana u
OCOOCHHOCTh HMX BBIUMCJICHHS, OBJIAJE€Th TEXHUKON BBIYUCIICHUS MPOU3BOJIHBIX OT CIIONKHOU
(GYHKIMN HECKOJBbKMX NepeMeHHbIX. Cienyer oOpaTUTh BHHUMaHHE Ha TO, 4TO JUIS (PYHKLIUH

L= Z(X’ y) CMCHIAHHBIC YaCTHBIC MPOU3BOAHBIC BTOPOTO IOPSAJAKAa PaBHBI MCKIAY co0oii:
0z 0’z

OX0y  Oyox (reopema IlIBapia), To ecTh MOPAI0K TUGGEPEHIINPOBAHNS HE UMEET 3HAYCHHUS.
Jinst GyHKIMY HECKOIBKHUX MEPEMEHHBIX CKOPOCTh M3MEHEHHUS (PYHKIMU B IPOU3BOIEHOM
HaNpaBJICHUU XapaKTepU3yeTcss IMPOW3BOJHOM IO HANpaBlIeHHIO, a HaWOOJIbIIAs CKOPOCTh
n3MeHeHHs (YHKIUH OyAeT B HAalpaBJICHUH BEKTOpa IPaHeHTa.
Cnenyer oOpaTHTh B 3TOH TeMe BHHMaHHE HAa HEOOXOAMMOE M JOCTATOYHOE YCIIOBUS
CYIIECTBOBAHHMS IKCTpeMyMa (PYHKIMH HECKOJIBKUX TIEPEMEHHBIX.

Pa3nen 3: HHTErpajjbHOC HCHUC/ICHUE

B wuHTErpasibHOM  HCUMCIIEHHMH pemlaercs  3ajada, oOpaTHOM TOW, KoTopasd
paccMaTpuBanack B A depeHnnanbHOM HCUNCIEHUH: HE00X0IMMO HAWTH JUIs TaHHON (PyHKITH

F(x) Takylo (YHKIIHIO, IPOU3BOHAs OT KOTOpOoi Oblia Obl paBHA 3aaHHON. HTErpupoBanue
(GYHKIMI — JOCTATOYHO CIOXHBIN pa3aesl MaTEMaTUKH, OBJIaI€Th KOTOPBIM MOKHO TOJIBKO, €CIIH
CTYAEHT «BO3bMET» JOCTATOYHO OOJIBIIOE KOJINYECTBO HHTETPAJIOB PA3HOIO THIIA.

Hamo TBepno 3HaTh TaOMUIly WHTETPajOB OT OCHOBHBIX 3JEMEHTapHBIX (YHKIIHH,
OCHOBHBIE METOJbl HHTETPUPOBaHUS (3aMeHa IEPEMEHHOH, MOoABEIeHHE TOJ  3HaK
muddepeHnrana, HWHTETPUPOBAHHE IO YacTSAM, IPHUEMBbl BBIYUCICHUS HHTETPAJOB OT
palMOHATIBHBIX Apo0el, OT pa3HOTro TUIIA TPUTOHOMETPUYECKUX (DYHKIIHI).

Hamo ocMbICIUTE €IMHCTBO MOAXOAA K TIOCTPOCHUIO ONPEIEICHHBIX, KpaTHBIX,
KPUBOJINHENHBIX, TOBEPXHOCTHBIX MHTErPAJIOB — IOCTPOECHNUE HEKOTOPOIl MHTETPAIBHON CyMMBI
Y IIPENIEIIbHBIN TIEPEXO.

3HaTh TE€OMETPUYECKHI CMBICI U OCHOBHYIO (OPMYITY BBIYMCICHMS OIpPEIEICHHBIX
uHTerpanoB — Gopmyny Herotona — JleliOHuIa, TeoMeTpuUecKue U (PU3HMUECKUE MPUIOKCHUS
OIPENICNIEHHBIX M KPaTHBIX MHTETPAJOB, YMETh HAXOIUTh IJIOUIAJb IUIOCKON (QUIYpHI, JJIUHY
KPHUBOH, 00BEM H IUIOIIA/b TIOBEPXHOCTH TEJl BPALICHHUS.

7. ®OHJ OLIEHOYHBIX CPEACTB
13



@DOoH/ OIICHOYHBIX CpeACTB NpeacTaBieH B [Ipunoxenun 2 k paboueil mporpamMmme U BKIIOYAET
pas3eis:

1. MeTopl KOHTPOJIS U OLICHUBAHMSI PE3YJIbTaTOB O0yUYEHUSI.
2. llkana u KpUTEpUU OLIEHUBAHUS PE3YIbTATOB O0yUCHHS.
3. OueHOYHBIE CPENCTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpoMexxkyTO4Has aTTecTanus.
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Ilpunosicenue 1

TemaTu4yecKuil JIaAH JUCUMILIMHBI «MaTeMaTHYeCKUil aHAJIU3» 10 HANPABJIECHUIO MOATOTOBKHU
09.03.01 «MudopMmaTHKa ¥ BHIYUCIUTEIbHAS TEXHUKA»
Ipodpnab «Bebd TexHOTOrMM)

(0akanaBp)
®opma 00y4eHHUA - OUHAA
TI'om HaGopa 2023/2024
Buabl yueOHol padoTsl,
Buani camocTosiTe ILHOM ®opmbl
BKJII0YAsI CAMOCTOSITEIbHYIO padoThI arTectan
Cenm | Henmeus padoTy CTy1eHTOB,
Ne CTyaeHToB nu
/ Paznen €CT | Cemectp H TPYI0€MKOCThH B 4acax
n/n P 2 v
e
K.P | KII | PI
J | II/C | JIa6 | CPC | KCP p | cpa Kp| 2 | 3
: : T

Bropoii cemecTp

Pasznen 1. {uddepenunanbHoe
ucyucjieHue PyHKuud oaqHoi
nepemMenHou. Yucnosas

1.1 | mocienoBaTeabHOCTh. [Ipenen 2 1 2 2 4 +
YHCIIOBOM IIOCJICAOBATCIIbHOCTH U €TI0
cBoiicTBa. [IpaBuia npeaenbHOTro
nepexona. @ynkuus. [Ipenen pyHkmu.
Teopemsl 0 npenenax QyHKIUU.

14



Bouinaua 3agauuii PI'P Ne 1 no
MATEeMATHYECKOMY AHAJIM3Y.

1.2

IlepBblii ¥ BTOpPOW 3aMeyaTelbHBIC
npenensl.  beckoHEeYyHO — Malble U
OCCKOHEUYHO  OOJbIIME  BCIWYMHEI.
OKBUBaJICHTHLIC OCCKOHEYHO MaJIbIe
BCJIMYHHEI. PackpeiTue
HEOIPEICTICHHOCTEN pa3HOro TUMA.

1.3

HenpepbiBHOCTH (YyHKIMN B TOUKE U HA
IIPOMEXKYTKE. OpnnocTropoHHME
npenensl. Touku pazpbiBa PyHKIIUH, X
KJIaCCH(UKAIIHSI.

1.4

IIpousBogHas GbyHKIMH.
['eomerpuueckuii. ©  MEXaHUYECKUU
CMBICII IIPOU3BOJHOM. [IpaBuiia
muddepeHIUpoBaHUS | (bopMyIIbI
BBIUMCIICHUS] TPOU3BOAHBIX. Tabnuia
MIPOU3BOIHBIX OCHOBHBIX
aneMeHTapHblX  ¢QyHkiuil. TexHuka
g depeHIInpOoBaHUS

1.5

Huddepennuman.  IIpousBoanble U
nudepeHnnanbl  BBICHINX MOPSIIKOB.
[TpubnuxenHsle BBIUNCIICHUS c
moMoIbio auddhepeHIanos.

1.6

IIpaBumno Jlonmrans. dopmyna
Tennopa. PaznoxeHns OCHOBHBIX
aJIeMEHTapHBIX (QYHKIHHA 1o (hopmyie
Teitnopa. [IpubnnxeHHbIE BEIYUCICHUS
¢ momMotnkeo Gopmynsl Teitmopa.
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1.7

OcHoBHbIE TEOPEMBI
i depeHInanbHOTO UCUHCIICHUS.
MOHOTOHHOCTbH (PYHKIIMH, IKCTPEMYMBI.
HeoOxonumble 1 10CTaTOYHBIE YCIOBUS
MOHOTOHHOCTH, JIOKAJIbHOTO
3KCTpEMyMa. Uccnenosanue
BBINMYKJIOCTH Ipaduka ynkuuu. Touku
neperuoa.

1.8

OOmiast cxema uccineqoBaHus (PyHKIUH
u moctpoeHus ee rpaduka. CBolicTBa
(GyHKUMH, HETpephIBHBIX Ha OTpE3Ke.
Haubonbiiee u HauMeHbliee 3HaUYCHUS
(GyHKIMU Ha OTpE3Ke.
CamocrositesibHasi padora Nel Ha
ceMHHape 10 (YHKUUAM OJHOM
nepeMeHHOM

1.9

Paznen 2. @DyHKHUS HECKOJIbKHX
nepeMeHHbIX. [Ipenen u
HernpepbIBHOCTh. OCHOBHBIE CBOWCTBA
HeNpepbIBHBIX  (PyHKIMA.  YacTHbIe
npousBoHbIe. [TomHbI quddepentman.
Boeiiaua 3aganmii PT'P Ne 2 mo
(GYHKIMAM HECKOJIbKHX NEPEMEHHBIX

1.1

[Ipou3BogHBIE  CIOKHOW  (DYHKIIHH
HECKOJIbKMX T€peMEeHHBbIX. YacTHble
Mpou3BOAHBIE UM AuddepeHnas
BbICIINX MopsiakoB. Teopema IllBapua.
[IpousBonHas o HAIPaBJICHUIO.
I'panueHrT.

10
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1.1

OkcTpeMyM  (YHKIMH — HECKOJIBKHUX
MEPEMEHHBIX. HeoOxonumeie u
JIOCTAaTOYHBIEC YCIOBUS IKCTPEMYyMa.
CamocrosiTesibHasi padora Ne2 Ha
ceMHHape Mo (PyHKIUSAM HEeCKOJIbKHX
nepeMeHHbIX

11

1.1

Paznen 3. UnTerpajibHOe MCYHMCIEHHE
[TepBooOpasnas. Heonpenenennsiii
UHTETpanl U ero cmoiictBa. TaGmuia
HWHTErpaJioB oT OCHOBHBIX
aneMeHTapHblX  (QyHKuuid.  Meron
HEINOCPEACTBEHHOI'O UHTETPUPOBAHUS.
Boinaua 3amanuii PI'P Ne 3 mo
HHTErPAJIbHOMY MCUYHMCICHUIO

12

1.1

WuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
NEpPEMEHHOM, IO/BEJICHUEM IIOJ| 3HaK
muddepeHnmana. Meton
MHTETPUPOBAHUS 110 YACTSIM

13

1.1

WnuTerpupoBanue paroHaIbHbBIX
napoOell MHTErpupoOBaHHE HEKOTOPBIX
BUJIOB UpPpalMOHATIBbHBIX u
TPUTOHOMETPUYECKUX (DYHKUHUH.

14

1.1

3amaun, TNPUBOASIIINAE K  IOHSATHIO
ompeaeneHHoro wuHTerpama. CBoiicTBa
ompejesieHHoro uHTerpana. dopmyia
HrroTona-Jleiouuma. 3aMena
MEPEMEHHOH W HWHTETPUPOBAHHUC TIO
9acTsIM B ONPEICTICHHOM HHTETPaJie

15

1.1

[Tpunoxxenus OIIPEICTICHHOTO
MHTETpaja B TCOMETPUH M MEXaHUKE
(BBIUMCNICHHE  IUIOINAAEH  TUIOCKHX
buryp, HOIMHBI KpUBOH, 0OBEMOB,
TUTOIIA/ICH TOBEPXHOCTH).

16
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1.1

HecoOcTBeHHBIE MHTETpalibl IEPBOTO U
BTOPOTO poja, MX CBOMCTBA.

17

1.1

3ajauy, TPUBOASAIIKME K  KpaTHBIM
uHTerpajaM. /JIBOMHOM W®  TpoiHOU
HMHTErpalibl, UX CBOMCTBA. BhruuciieHue
JBOMHBIX MHTETPAJIOB CBEICHHEM K
IIOBTOPHBIM. I'eomerpuyeckue u
¢buznyeckue MPUIOKEHHUS  KpPaTHBIX
UHTErpajioB

KoHTpoJibHOE TecTHPOBaHHE

18

dopMa aTTrecTaluu

19-21

Bcero yacoB no fucuMIInHe

18

54

72

PI'

cam.
pao.
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Ilpunoscenue 2

OOH/JA ONEHOYHBIX CPEJACTB
MO JUCLUTIJIMHE

«MaTteMaTHYeCKHUH aHAJIN3»

Hanpasnenue noarorosku: 09.03.01 «MupopmaTrka v BEIUUCIUTENbHAS TEXHUKA»
[Tpoduns: «Bebd TexHOTOTHID
®opma 00yueHus — OuHasl.

Kadenpa: «Marematukay

1. MeToabl KOHTPOJIAA M OLleHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JU1sl KOHTPOJISL yCIIEBaEMOCTH M KaueCcTBa OCBOCHMS AUCLUIUIMHBI HACTOSILEH porpaMMoin
IIPEyCMOTPEHBI CIEAYIOINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYLIEH ycrieBaeMOoCTH (TEKYILLUI KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTecTalysl (IK3aMeH).

2. lIkaJjia ¥ KPUTEPHUHU OLICHUBAHUSA Pe3yJIbTATOB 00y4eHUS

(I)opMa HpOMe)RyTO'lHOﬁ aTTeCTAlluM: IK3aMCECH

[IpomesxyTounas arTectanus o0yJaromuxcs B GopMe sK3aMeHa IPOBOIUTCA 110 pe3yIbTaTaM
BBITIOJIHEHHSI BCEX BHJOB Y4e€OHON pPabOTHI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JUCHUILIIMHE, TIPU 3TOM YUHUTBIBAIOTCA PE3YJbTAaThl TCKYIIECTO KOHTPOJIA YCIIEBACMOCTH B TCUCHUC
cemecTpa. O1eHKa CTEeNeH! JOCTH)KEHNS 00y4aroIUMHUCS TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS 110
JAUCHUIINIMHE TMPOBOJAUTCA IIpE€roaaBaTeJICM, BEAYIMIUM 3aHATHA IO AOUCHUILNIMHE MCETOJO0M
BKCHepTHOfI OIICHKU. ITo mToram HpOMe)KYTOqHOﬁ aTTeCcTalluy II0 JUCHUIINIMHE BBICTABIIICTCA
OLIEHKA «OTINYHO», «XOPOILO0», «yTOBIETBOPUTEIBHO» WIIN «HEYIOBIETBOPUTEIBHON.

Mlxkana oueHUBaHUA Onucanue

BrimonHensl Bce  00si3aTesIbHBIE yciaoBusg MOATrOTOBKH
CTYAEHTA K HpOMe)KyTO‘lHOﬁ aTTeCTalum, NpCcayCMOTPECHHBIC

MIpOrpaMMoONl  JAMCLMILIUHBIL. CryneHT  JEeMOHCTPHUPYET
COOTBETCTBUE 3HAHWI, YMEHUW, HABBIKOB IIOKa3aTEIsIM,
OtiinyHO IIPUBEACHHBIM B TaOJMIaX, ONEpUPYET MNPUOOPETEHHBIMU

3HAHUAMH, YMEHHUSIMH, HaBbIKAMU, IPUMEHSAET UX B CUTyalUsIX
MOBBIIIEHHON CIOKHOCTU. [Ipy 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHHUS IpHU
IIEPEHOCE 3HAaHUM M YMEHHMI Ha HOBBIC, HECTAHAPTHBIC 3a1a4u.

19



Xopoo

Brimonnensl Bce 00s13aTeJIbHBbIC YCJIOBHSI TOATOTOBKH
CTYIEHTA K MPOMEKYTOYHOM ATTECTALUM, IPETYCMOTPEHHbIE
MPOrpaMMoOn JUCLIUILIINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHUI, YMEHUW, HABBIKOB IIOKA3aTEIsIM,
MPUBEJACHHBIM B Ta0JMIAX, ONEpUPYeT NPUOOPETCHHBIMU
3HAHUSIMU, YMEHUSIMHM, HaBbIKaMH. B TO XK€ Bpemsi IpHU OTBETE
JIOITYCKAET HECYLIECTBEHHBIEC MOTPELIHOCTH, 3aJa4d PELIaeT C
HEJI0YETaMH, HE BIUAIOMIMMH Ha OOIINI X0 perIeHusI.

Y,HOBHGTBOPHTCJIBHO

BrimosiHeHsl Bce  00fi3aTe/ibHbIE YCJAOBHS NOATOTOBKH
CTYEHTA K MPOMEKYTOYHOM ATTeCTALUM, IPETYCMOTPEHHbIE
MPOrpamMmMoi JUCITUILUINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBUE 3HAHUI, YMEHUW, HABBIKOB IIOKa3aTEIsIM,
MPUBEJICHHBIM B TaOJUIAX, OMNEPUPYET MNPUOOPETEHHBIMU
3HaHUSIMHU, YMEHHUSIMH, HaBbIKaMu. Ho moka3biBaeT Heriryookue
3HaHUS, TMPU OTBETEC HE JOMYCKaeT TIpyObIX OMIMOOK WU
MIPOTHBOPEYHH, OHAKO B (DOPMYJIMPOBAHUN OTBETA OTCYTCTBYET
JIOJKHASL CBSI3b MEK]ly aHAJIU30M, apryMEHTAlME U BbIBOJIAMH,
B PEIICHUH 3a7a4 MOTYT COJEp>KaTbCsl TpyOble omuOku. Jlms
MOJIYYEHHUsI TIPABWIBHOTO OTBETAa TPEOYIOTCS YTOUHSIOIIUE
BOIIPOCHI.

HeynosnerBopurensHo

He BbmonHeHs! 00si3aTelbHbIE YCJOBHSA IOATOTOBKH
CTYJAEHTA K NMPOMEKYTOYHOM aTTeCTAlUM, [IPEyCMOTPEHHBIE
nporpamMmmon gucuuiinHel, MJIM  cTyneHT neMoHCTpupyer
HEINOJIHOE  COOTBETCTBHE  3HAHMUW, YMEHHW,  HAaBBIKOB
NPUBEJCHHBIM B Ta0iuIax, MJOMYCKAalOTCS 3HAUYUTENbHBIC
OLIMOKHU, IPOSBISIETCS. OTCYTCTBUE 3HAHUM, yMEHUH, HABBIKOB IO
psAly TOKa3areined, CTYJIEHT HCIBbITBIBACT 3HAYUTEIIbHBIC
3aTpyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUAMU U YMEHHUSMM.

3. OueHo4YHbIE CPeACTBA

/1

HaunmenoBaunue
OIICHOYHOT'O
CpeacTBa

Kpatkas xapakTepucTHKa OLEHOYHOT0

IIpencrasnenue
OLIEHOYHOI'O CPEe/ICTBA

cpeacTBa 5 DOC

KonTponbHas
(camocTosTenbHas
) pabota

(KP)

CpencTBo MpoBEpKH YMEHUN MPUMEHSThH
MOJTyYeHHbIE 3HAHUS JUIS PEelIeHHs 3a]a4
ONpPEAEIEHHOr0 THUMA [0 TEME WIn
pazneny

KoHnTponbHbIE
3aJlaHus
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2 | PacuetHo- CpenctBo npoBepku yMeHud npumeHaAth | Kommiekr 3amaHuit
rpadudeckas IIOJIyYEHHbIE  3HAaHMS 10  3apaHee | A BBITIOJTHEHUS
pabota ONPEACICHHON METOOUKE ISl PEIICHUS | pacyeTHO-
3a/a4 WIM 3aJaHuil 10 MOAYIK WM | rpaduyeckoil paboThl
(PTP) JUCLUIIIMHE B LEJIOM.

CpencTBO KOHTPOJIS, OPraHU30BaHHOE KaK
crieragbHas Oecela IMeAarorm4eckoro
paboTHUKa C OOydYaromuMcsi Ha TEMBHI,

YcTHbIN onpoc N .
CBSA3aHHBIE C M3Yy4YaeMOM JUCUUIUIMHOU, U

Bomnpocs! o

cobecenoBanue, TeMam/pasenam
3 paccuMTaHHOEC Ha BBLICHEHHE O0BbeMa
(YO) N JTUCITUTUTIHBI
3HAHHUN 00y4Jaromerocs 1o
OIPECICHHOMY pa3Jielly, TeMe, podiiemMe
U T.I0.
CucreMa CTaHAapTH3UPOBAHHBIX 3aIaHUIA,
Tecr MIO3BOJISIOIIAS
4 (T) aBTOMATHU3UPOB Bapuanr Tecta

aTh MPOLEAYPY U3MEPEHHUS YPOBHS 3HAHUI

U YMEHUH 00y4aromerocs.

5 | Ox3amenanuonHsl | CpeacTBO MPOBEPKM 3HAHMM, YMEHMH, | DK3aMeHallMOHHbIE

e Ounersl HaBBIKOB. MOJXKET BKJIIOYaTh KOMIUIEKC | OUJIETHI
TEOPETUYECKUX BOIIPOCOB, 3ajad,

(9B) IIPAKTUYECKUX 3aaHUM.

3.1. Tekymmii KOHTPOJIb

O1eHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKITFOUAIOT KOHTPOJIBHBIE BOITPOCHI
1 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJISI KOHTPOJISI OCBOCHUST 00YUYaAIOIUMHUCS Pa3/IeioB
JTUCHUIUTMHBEL, ipueM PI'P.

Coaepixanue pacueTHO-Tpadpuyecknx pador.

PacuerHo-rpaduyeckas padora Nel mo nuddepennuanbHoMy HcUMCIeHHI0 GYHKIUI OXHOMI
nepeMeHHOM

Kpatkoe copepkanue 1 3Tarsl pacyeTHO-rpaduieckoil paboThl:
[Ipenen unciaoBoOi MoCIe10BATEIBHOCTH, TIPEAeT (PYHKIIUH.
HccnenoBanue (pyHKIMH HA HEIPEPHIBHOCTb.

Brrancnenue mpon3BoaHBIX (DYHKIINU.

HccnenoBanue GyHKIMH, TOCTPOSHUE TPAPUKOB.

PacuerHo-rpadguyeckas padora Ne 2 no pyHKIMAM HECKOJIBKHUX NIepeMEeHHbIX.

Kpatkoe copepxanue pacueTHo-rpaduueckoit paboThl:
DYHKIIUUA HECKOJIbKUX MepeMEHHbIX. YacTHbIe Tpou3BOAHBIC. [IpOM3BOIHBIE OT CIOXKHBIX
bynkuii. [IporsBoiHas O HAMIPABICHUIO U TPATUEHT. DKCTPEMYM (PYHKIIUU ABYX NEPEMEHHBIX.

PacueTHo-rpaduyeckas pagora Ne 3 Mo HHTErpaIbLHOMY HCHHCIEHUIO.

KpaTkoe copepxanue 1 3Tambl pacdeTHO-Tpadudeckoil paboThI:
Ilepeviii sman:
MeTtop1 HHTETpUPOBaHUs. BhIuncieHne HeonpeaeIeHHbIX HHTETPAIOB.
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Bmopoii sman:

[TpunoxeHus onpenesneHHbIX HHTErpaioB. MccnenoBanue cxoauMocT HECOOCTBEHHBIX
WHTETPAJIOB.

KomnuiekT 3aganmnii
JJIS BBINIOJIHEHUSI pacyeTHO-Tpaduyeckux pador (PI'P)
0 TUCLUILINHE «MaTeMaTHYeCKHH aHAJIHN3»

Teopus npenenos u AuddepeHunposanue GyHKUMU OAHOM NepeMEeHHOM

1. Haiitu npenensr:

2 2
"m(z_n) _(1+n) lim \/n+2—\3/8n3+3

~(2-ny’ o= Yn+5+n

. 2n*+3 " a3t
M(znulj limn(Vn®+1-n) Iim[n 10] .

, n—o , n-o>ol N+l
2x? +11x +15 i 4x?
m-————— m-——
x—>-3 X+3 ) x=0 5in “ 3X
. 2mt gt . sin3x
lim—m——— lim . oy \Clo7X
N—so0 3n+2 +5n x—0 1_ex2 XILTO(]- 3X)
0, x<—-rx
y=<sinx, —z<x<0
7w, Xx=0

2. HccnegoBaTh Ha HCTMIPEPBIBHOCTDb W BBIIIOJIHUTDH YCPTCIK:

3. Haiitu npou3Bo Y10 (hyHKIMH:

2(3x3 +4x2 - x—2)

o 15V1+ X " y=Inarcsiny1—e*.
3t? +1
X = ,
3td
Carotg XX |y g
TR 3 )
COS6X 1 _
~ 3sin(12x+1) — arctg? ———— +sinIn2
y 3sin(12x+1) y =arctg o +sinln2x
Jx
=arctg®In—— B
d g X+2 Y—(\/;)

3
sin(x—2y)+x—:7x .
y x=e'cost, Y =¢€ cost
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4. CocTaBUTh ypaBHEHHs KacaTeIbHOW M HOPMalld K JaHHOW KPHBOW B TOYKE C abCHMCCOM

y=x2+8Jx-32, x,=4.

5. IlpoBecTu MOHOE UCCIIE0OBAaHUE U TIOCTPOUTH IpaduK

Xo -

(I’yHKIII/II/I HECKOJBKHX MMEPEMECHHBIX

S X 3y?
1. HaifTu yacTHbIC IPOU3BOHBIC BTOPOTO MOPSIIKA, YOCAUTECS, 4TO 2%y — ¢ Xy
_y
2. Haiftu rpaguenT GyHkiuu 2= f(X¥) B rouxe Mo (%o, y0 \/_ M, (4,6) .
3. MccnenoBaTh Ha SKCTpeMyM QyHKIMIO £ = X" =x+y +2y
HNHurerpupoBanue
BbIYHCJIUTH HEONpeaeIeHHbIe HHTErPasbl
| dx
Y X
2(x++/x  [x-27dx I(X +1)e"dx ~ [xcos3xdx  [e*cosxdx
f dx f dx J' x+18 d X+1 o jsin3x dx
x> —6x+18, ~x*+6x+5, (Xx-6)(x+2) x*+3 , “cos’x

Bolunciauthb ONMpPEaACJTCHHBIC HHTEIPAJIbI

1 3

7.6 dX 1 e
3sin? x cos xdx —_— X —1)e*dx
!J ) g\/1+3x, g( ) {x«/7+ln X,

’

6 dx 2 1+x’ 1 dx Lx2 + 2X

J- .[ X I 2 _[z—dx

114+ +/3x arctgx 1(3x+5) ' o X2+1
3

2 7.6 ) 1 dX
V4 —x2dx 3sin? x cos xdx —_—
N \/1+x £ ) 1[ £\/1+ 3X )

7

XVT+Inx

j.(x—l)exdx ?

Heco0cTBeHHbIE MHTETrPaJIbI

1. YKa)KI/ITC, KaKoii U3 HeCOOCTBEHHBIX HHTCTPAJIOB SBJISACTCA CXOLAIINUMCH

OJO\/;dx, Tx’?’dx, T\/Fdx
1 1 1 .
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© dx

2
2. BBIYHCIHMTH UHTErPal, YCTAHOBUTE €r0 CXOANMOCTD HJIH PACXOJUMOCTE —o 1+ X

0
[ In xdx
3. Beruncinurte HUHTCrpaj, YCTAaHOBUTH €T0 CXOAUMOCTH WM PACXOAUMOCTD 1

a dx
]

4. Ber4ucIUTh HECOOCTBEHHBIN HHTETpai © VX | yCTAaHOBHUTH €0 CXOJUMOCTh HIIH
pacxoauMOCTb.

1
dx
2
5. Beruucautb HeCOOCTBEHHBIN UHTErpai -1 , YCTaHOBUTH €ro CXOAUMOCTb UJIN

PacxoaMMOCTb.
T odx
1+ x°

6. Berancnuth HUHTCErpall, YCTAaHOBUTDH €TI0 CXOAUMOCTD WJIN PACXOAUMOCTD —
0

jln xdx
7. BBILII/ICJ'II/ITB I/IHTel"paJ'I, yCTaHOBI/ITI) €ro CXoanuMocCTh Ujin paCXOILI/IMOCTI) 1

fox

2

8. BBIUHCIIMTB HECOOCTBEHHBIN HHTErpa -1 X

, YCTAHOBUTB €0 CXOANUMOCTb UJIU
PacxoauMOCTb.

KpaTHble HHTerpaJibl

1. I3MeHnTh MOpsIIOK MHTETPUPOBAHMS B JABOMTHOM MHTETpAJIe

2—y

J%dxﬁjxf (x, y)dy jdy [ £0x y)dx
a0 , b.o Wy .

”(10—x2—y2)dxdy, D={(x,y)1<x<2 0<y<2}
2. Beraucautp (D)

3. Berauciuth

_U(12x2y2 +16x°y* ) dxdy;
D

D: x=1y=xy=—J/x.

4. BBIYHCITUTD

J1(x* + y)dxdy,

(©) D — MHOXeCTBO TOUYEK IIOCKOCTH, OTPAaHUYEHHOE JTUHUSIMU

y=x/2, y=2x, y=2/x (x>0)

5. Haittu nnomaap Gurypsl, orpaHU4eHHON TaHHBIMU JTHHUSIMH

y=3/x, y=4¢e*, y=3,y=4.
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—y2 _
6. Haiftn rutomazs Qurypsl, orpaHi4eHHON muamsavu Y = X, Y =—X+2

8. Haiiti 06BeM Tena, momydeHHoro BpamenneM Bokpyr ocu OY ¢urypsi, orpannuenHoit

JIMHUSMU y:XS’ y=1 XZO.

9. Haiiti 06beM Tena, omydeHHoro Bpamienuem Bokpyr ock OX durypsl, orpanndeHHOM
— y?2 2 _

maausamu Y =X Y =X

KonTpoJbHbie paboTsl (IpUMeEpbI)

BapuaHTt

1. Noctpouts rpaduk: Y = 3C0S 2X

2. Halttn npegens:

2 2
Iim(5_n) +(5+n) . 1-c0s2x XX —x?—x-2
n—o (5 2 5 2 “n}___f___ lim
1) (5-n) =(5+n 2)0 @2 1 3) 2 X3 —2x2 + X -2
x? —x-1 1 2%\
lim YX —x-1 "m(MJX . ( N )
g) % In(x-1) 5) >0\ 1+XC0sX /) g) lim{x=Vx"—x+1

X, X<0
y=:x*,0<x<2
3, x>2

3. MccneposaTb HA HEMPEPbLIBHOCTb M BbINOAHUTL YepTeX:

BapuaHT

!
1. Halit npounsBogHyto Yx:

y =arctg® Inﬂ

a) X+2 6) y:(\&)

3
sin(x—2y)+x—=7x t
B) y r) x=e"'cost, Y =€ cost

. (1 1
lim| =—
2. Haiit 27\ X arctgx

3. MpoBecTy NosHOE UcceaoBaHNE U NOCTPOUTL rpadmk X",

Bapuanr.
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ou

Nel. BoruncauTs Npou3BOIHYIO IO HAIIPABIIEHUIO OS u naiitn MOZYJIb BEKTOpa I'paiueHTa IS

X 3
U=2Xy+—=+2
byHKIUU \/y B TOYKE A(6’9’ 1) B HaIlIpaBJICHUHU, COCTABIIAIOIIEM C OCSIMU

3 6 /4
CoOSax=—, COSf ==, y<—
KOOpAUHAT YTJIbI 7 7 2 .

z=xy(l-4x* —4y)-5

Ne2. UccnenoBaTh Ha SKCTpeMyM (DYHKITHIO

dz
N93_z=|n(y—x“)’ X=+/sint, y=c0St [ dt

Bapuaunt

Boryucnanumoe:

T dx
1. 9Vx -2 2.

(2x +1)- In xdx

—_——

2x—1

3x* -4 sin’ 3x dx.
3.jx2+4xdx' 4.Jcosz3xdx' s,J.\/4—2x—x2

1. Berumcauts HUHTCTPAJIbL:

o0 e +0 dx
[xe [——
1 dx " X-Inx _
MN306pa3nTb 061aCTb MHTErPUPOBAHUA U USMEHUTb NOPAAOK MHTErPUPOBAHMA B MOBTOPHOM MHTErpane
0 V25-x2
[ae [ 1@y,
-4 0

Bolumcantb naowanb ¢urypbl, OrpaHUYEHHON JSMHUAMMU

2
y=2-x", y=x.
BapuaHT 3aAaHuii TPEHMPOBOYHOTO TecTa.

3apaum

_arcctg%/? dv_?
luacte 1. Y=SinInx, y,y"-? 2. y= X y=r 3 Y =3x"+xe*,%=2/[1x=0,1 [ly—?

4. HaliT NnpounsBOLHYIO Yx:
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y =3 Sin4 X—_‘?’ arctg7x
a) \ X 6) Y=X

e? +X = C0S3X

B) X r) X=cost+sint, ¥ =sint—tcost

2
5. UccnepoBatb Ha aKcTpeMym f (X) - (X_B) (X_S).

6. Hal'Tn nHTepBasibl MOHOTOHHOCTM X .
N
7. Hai'Tn Hanbonblwee, HaMmeHbLlee 3Ha4YeHne GyHKUUK 3 Ha oTpe3Ke i
2 X= L
8. MocTpounTb KacaTenbHyto K rpadury GyHKLMU f (X) = 3arccos x B TOYKe 2
2 yactb 9. HaiiTn npegenbl:
_(3+n)’ =(2+n)’ 2 . tg5x
lim - - i tg2x lim X°+2X-3 I|m—3
n—oo ~a - 5 - v
1) (2+n)"—=(1-n) 2) 0@ _1  3) 2 X +5x2 46X 4) *7 95X
3 yactb
0, x<—-7x
y=<sinx, —z<x<0
10. WUccnepoBaTb Ha HENPEPBLIBHOCTb M BbINMOJIHUTD YEPTENK: 7, x20
3
X
f (X) =2
11. MpoBecTn NoNHOE UccnenoBaHMe U NOCTPOUTb rpaduK X =4,
KonTpoJbHbie paboTsl (IpUMepbI)
BapuaHTt
1. MocTpouTb rpaduk: Y =3€0S2X
2. Halttn npegensl:
(5 n)2 +(5+ n)2
lim > - Iim1—cost lim x> —x-2
1) "7 (5=n)"=(5+n 2)0 g2 1 3) 2 X3 —2X2 + X—2
2 l 2 i
; X —X— . (1+xcos2x ¥
lim>~>—~—~— lim| 2EXC0S2X : ( N )
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-X, X<0
y=4x* 0<x<2
3, X>2

3. MccneposaTb HA HEMPEPbLIBHOCTb M BbIMOAHUTL YepTeX:

BapuaHTt

1. HainTn nponssogHyto Yx:

X
=arcta® In —=— _
y-srn L o 1=

a)
3

: X
sin(Xx—2y)+—=7X
B) ( ) y r) x=e"cost, ¥ =€ cost

. (1 1 ]
lim| =—
2. Haiitn 7\ X arctgx

3. MpoBecTX NosHOe Uccaea0BaHME N NOCTPOUTb rpaduK X",
Bapuanr.

ou
Nel. BeruucnuTh TpOU3BOAHYIO IO HAMPABIECHUIO oS Y HaUTH MOAYJIb BEKTOPA IPAJAMEHTA ISl

X 3
U=2Xy+—=+12
byHKIMHA \/y B TOYKE A(6’9’ 1) B HalIpaBJI€HNUU, COCTABIIAIONIEM C OCSIMHU

3 6 Vs
CoOSax=—, COSfB ==, y<—
KOOpAUHAT YIJIbI 7 7 2 .

z=xy(l-4x* —4y)-5

No2. UccnenoBaTh Ha SKCTpeMyM (YHKIIHIO

dz
N(_,3‘z=ln(y—x“)’ X=A/sint, y=cost .. dt.

Bapuant

Bboiyucaumoe:

T dx j(2x+1)-lnxdx
9 1

Jx-2, 2.



2x -1

3x* -4 sin’ 3x dx.
3.'[x2+4xdx' 4.Ic0s23xdx' 5.IV4—2x—x2

1. BbMHCINTD UHTETPAJIBL:

T T dx
Jl‘xe dx . !X\/m

V|306pa3VITb obnactb NHTErpnpoBaHna n UsSMeHUTb NOPAOOK MHTETPUPOBAHNA B NMOBTOPHOM UHTErpane
0 V25-x7
[ae [ resy)dy.
—4 0

Bolumcantb naowanb ¢urypbl, OrpaHUYEHHON JANHUAMMK

2
y=2-x", y=x.
BapuaHT 3aAaHuii TPEHUPOBOYHOTO TecTa.

3apgaumn

3
y= arcctgd/x dy 2
X

luacts 1. Y =sininx, y',y"-? 2. 3 Y =3x"+xe*,%=2/[1x=0,1 [ly—?

!
4. HaliTu NponsBOAHYIO Yx:

y=2 Sin4 X__S arctg7x
a) \ X 6) Y=X

e” +X =C0S3X

B) X r) X=cost+sint, ¥ =sint—tcost

2
5. UccnepoBatb Ha aKCcTpeMym f (X) = (X_3) (X_S).

6. HainTn nHTEepBasibl MOHOTOHHOCTHU X .
X3
. f (X):——16X [_51]
7. Havitn Hanbonbllee, HAaMMeHbLLee 3HaYeHMe GYHKLUK 3 Ha oTpeske i
2 X= L
8. MocTpounTb KacaTesbHyto K rpadpury GpyHKLMM f (X) = 3arccos x B TOUKe 2
2 yactb 9. Haiitn npeaensi:
_(3+n 2—(2+n)2 2 . tg5x
lim - - lim tg2x lim X +2x-3 ||m_3
n—o0 _(1_ = - 5 A K3
1) (2+n) (1 n) 2) 06 1  3) 2 X’ 15X +6X 4) *% tg3x
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3 yacTtb

0, x<-7&
y=<sinx, —z<x<0
>
10. UccnepoBaTb Ha HENpPEpPbIBHOCTb U BbIMNOIHUTL YEepTeXK: 7, x20
3
X
f (X) =2
11. NpoBecTn NoAHOe NccnepoBaHMe U NOCTPOUTL rpadmK X° =4,

Kpurtepun ounenku:

- OLIEHKA «3a4TE€HO» BBICTABIICTCS CTYJEHTY, €CJIM OH PEryJIAPHO B TCUEHHUE CEMECTPA MPEACTABIIAI
pemeHuss 3a7ad, BBIIOJIHWI IOJHOCTBIO BCE 3aJaHMs M HUX 3alIWTHI, OTBETUB Ha BOIIPOCHI
MIPENoAaBATEIS;

- OLICHKA «HE 3a4TE€HO» BBICTABJIAETCA CTYACHTY, €CIM OH HEpEryJsipHO B TE€UYEHUE CEMECTpa
MPEJICTaBIsUT PEIICHUs 3a/lay, BBIMOJHWI 3aJaHHsl HE MOJHOCTHIO WM BOOOIE HE MPEICTaBIISLI
paboTel Ha TPOBEPKY, JOIMYCKAeT CYLIECTBEHHbIE HETOYHOCTH B OTBETaxX HA BOIPOCHI
IIPEIOIaBaTEeIIA.

Jlis mpoBeAeHUsT TEKYLIEro KOHTPOJsSl 3HAHMH CTYJIEHTOB B TUCTAHIMOHHOM (opmare B
pa3paboTaHHbIX Kadenpoil «MaTemMaTHKay OHJIAHH-KYpPCax UMEIOTCS NMPOMEXYTOUYHbIE (IPOOHBIE)
TECTBHI.

3.2. IIpoMeskyTOYHAS ATTECTALUSA

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 10 OUIeTaM B YCTHOU opme.
Bpewms 114 moAroToBKM OTBETa Ha BOIPOCHI HE Oosee 45 MuUH.

bunet BKiIrOYaeT TeOpETUUECKH BOMIPOC U 33/1a4H.

KommuiekTsl 5K3aMeHaIMOHHBIX OMJIETOB XpaHATCS Ha Kadeape «MaremaTHkay.
TunoBble BApMAHTHI OWJIETOB MPUJIATAIOTCS.

KommuiekT Bonpocos

no pucuummae «MaTeMaTHYecKHii aHAJIu3»

JAnddepennuanbuoe ucuuciaenue GyHKIUA 0HON epeMeHHOH

[TonaTne nepeMeHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHUSI.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KiIacCUPUKAIUSA (YHKITHI.

OmnpeneneHne 1 TUIBI YUCIOBOM MOCIIEN0BATENBHOCTH.

[Ipenen YUCIIOBOU MIOCJIEI0BATEIbHOCTH. Apudmernueckue onepanun HaJ

IIOCJIEJ0BATEIBHOCTSMH.

5. VYcnoBus cyniecTBOBaHUS KOHEYHOTO MPEIeia YUCIOBOM TTOCIeI0BaTENbHOCTH (TeopeMbl Kot
u Beliepmrpacca).

6. Bropoii 3ameuarenbHbII pees.

7. llpenen ¢pyukmmu. Onpenenenus. [ eoMmeTpudeckas MHTEPIIpETALUs TOHATHS peena GyHKIHH.
CaoiicTBa MpeIeIioB.

8. beckoHeyHO Maibie, 0CKOHEYHO OoJbIIHNE (DYHKIHH.

9. [TIlepBslii 3amMevaTeNbHBIN TTPEACIL.

el o
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10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
217.
28.
29.
30.
31.
32.

ook owndE

7.
8.
9.
10.

AN

BeckoHeuHO Masble BETMUMHBI. DKBHBAJICHTHbIE OECKOHEYHO Majible U UX UCIOJIb30BaHUE NPU
BBIUMCJICHUH TTpe/ieioB. Tabnuia S5KBUBAJICHTHBIX O€CKOHEUHO MAaJIbIX.

HenpepbiBHOCT,  (yHKIIMM B TOYKE © Ha NpPOMeKyTKe. OIHOCTOPOHHHUE MPEIEIbI.
Knaccudukanms Touek paspoiBa rpaduka.

CoiicTBa (yHKIMIA, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beltepiurpacca, bonbiano — Komm).
[IpouzBognas. ['eomeTpuueckuii U GU3MIECKUNA CMBICT ITpou3BOAHON. KacaTenpHas u HOpMaib
K TUIOCKOM KPHUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHH.

CBsI3b MEXKAY CYLIECTBOBAaHHEM MPOU3BOJIHON (PYHKIUHN B TOUKE U HETIPEPHIBHOCTHIO (PYHKLIUU
B TOM 7K€ TOYKE.

[IpousBoHast CyMMBI, TPOU3BEACHHUS, YaCTHOTO. [Ipor3BoIHAs CI0KHOMN U 00paTHOM (PyHKITHIA.
[IpousBoHas napaMeTprUuecKu 3alaHHON (PYHKINU.

[IpousBonHas GyHKUINH, 3aJaHHON HESBHO.

JudbdepennmpoBanne CI0KHON MOKa3aTeIbHON (DYHKITHH.

Huddepenuupyemocts. uddepenman. ['eomerpuueckuii cMpbicn nuddepenuana.
[IpousBoaubie U AuQepeHnanbl BEICIIUX MOPSIKOB.

OcHoBHble Teopembl audpdepeHunansHoro ucunuciaenus (teopema @Pepma, teopema Poss,
teopema Jlarpanxka, Teopema Komm).

[IpaBuio Jlonurans.

Mpmuorounes Teinopa u ero cBoiicta. @opmyina Telnopa. Ocrarounsiii uieH Gopmyisl Teitnopa
B ¢opme Jlarpanxa u Ileano.

AcumnToThl rpaduka GyHKIIUH.

OkcrpemyM. Heobxonumoe yciaoBue s3kcTpemMyma.

JlocTaTouHbIE YCIOBUS IKCTPEMYyMa.

Jloctarounoe ycnoBue Bo3pactanus (YObIBaHUS) (yHKIIHH.

Haubonpiiee u HanMeHbIlee 3HaUCHUS (YHKIIUA HAa OTPE3KE.

BrImyki0cTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heob6xomumoe ycnoBue Touku nepernda. JloctaTounoe ycimoBue neperuoa.

OOm1ast cxemMa NOCTPOCHUS U HCCIIEeI0BaHUsA Tpaduka QyHKIIUH.

q)YHKHI/II/I HECKOJBbKHUX MEPEMEHHbIX

Omnpenenenye U reOMETPUUYECKUNA CMBICT (DYHKIIUHU JIBYX MEPEMEHHBIX.

JIuauu ypoBHS GYHKIUU IBYX MEPEMEHHBIX.

YacTHble MPOU3BOHbBIE (PYHKIIUH HECKOJIBKUX NTEPEMEHHBIX, UX T€OMETPHUECKUI CMBICIT
OYHKIMH HECKOJIBKUX MTEPEMEHHBIX, MOHITHE MOJHOTO U depeHiuana.
JuddepenurpoBanue cI0KHbIX GYHKIUNA HECKOIBKUX MEPEMEHHBIX.

[Ipon3BoiHBIE BHICIIUX MOPSAKOB PYHKIIMHU HECKOJIBKUX MepeMeHHbIX. CMelaHHbIe
npousBoaHsle. Teopema IlIBapna.

[IpousBoaHas GyHKIUN HECKOJIBKUX MEPEMEHHBIX 110 HAIPaBJIEHUIO.

[Ipon3BoHas 110 HAIIPABICHUIO U TPAJUEHT CKAJSIPHOIO MOJIS.

DKcTpeMyM (PYHKIIMU HECKOJIBKUX MTEPEMEHHBIX.

Heo6xoanMoe u 10cTaToyHOE YCIOBUS 3KCTpeMyMa (PyHKIIUH JBYX MTE€PEMEHHBIX.

HNuTerpajbHoe HCUMCICHHE

[TepBo0Opa3Hasi, HeompeAeIeHHBI HHTETpaL. TabauIa OCHOBHBIX HHTETPAJIOB.
3ameHa NepeMEHHON U UHTETPUPOBAHKE 110 YACTSIM B HEONPEIEIEHHOM UHTErpase.
HHuTerpupoBaHne ¢ MOMOINBIO IMOABEACHUS 10T 3HaK nuddepeHmmana.
WuTerpupoBanne paiioHAIBHBIX APOOEH.

31



WHTerpupoBanne 1o 4acTsM U 3aME€Ha IEPEMEHHOM B OIIPEIETIECHHOM HUHTETpalle.

WHuTerpupoBanue TpPUroHOMETPUUECKUX (YHKIMNA, OCHOBHBIE IPUEMBI.

WuTerpupoBanue UpparoHAIBHBIX (YHKIUIA.

YHuBepcaibHas TPUTOHOMETPUYECKAs IIOCTaHOBKA.

9. OmnpeneneHHbIi UHTETpal U ero cBoricTBa. @opmyna Heiotona — Jleliouuna.

10. ITpunoxeHus onpeeIeHHOr0 HHTErpaia K peleHn0 TeOMETPHUECKUX U PU3NUECKUX 3a1au.

11. BeruucneHnue miomajiel ¢ TOMOIIbIO OMPEACICHHOIO0 UHTETpaa.

12. Beruucnenue 1ioma iy 1 AJIUHbI KPUBOH, 3aJaHHOM ypaBHEHHSIMU B TapaMeTpUuecKoit hopme.

13. Beruuciienue miomnam KpuBOJIMHEHHOTO CEKTOpa B MOJIIPHBIX KOOPAWHATAX.

14. Bpuucnenue miom@anedl B OPSAMOYTOJNbHBIX M IOJSPHBIX KOOPAMHATAX C IIOMOIIBIO
OIIpEEIEHHOT0 UHTErpaa.

15. Beluucnienue JUIMHBL yTH € IOMOLIbIO OIPEEIEHHOI0 UHTEerpaa.

16. Beruuciienue JUIMHBI AyTH KPUBOH, 3a/JaHHON TapaMeTPHUUECKH.

17. Beruuciienue oobeMa Tesa BpalleHUs ¢ IIOMOLIbIO ONPEAEICHHOIO MHTEerpaa.

18. Beruuciienue 1ioma i MoBepXHOCTH Tella BPaIICHUSI.

19. Heco6cTBeHHBIE MHTErpaJIbl IEPBOrO M BTOPOro TUMa. [IOHATHS CXOOUMOCTH U pacX0AUMOCTH
HECOOCTBEHHOT'O MHTErpaa.

20. HecoOcTBEHHBIC MHTETPAIBI OT Pa3phIBHBIX (DYHKITHIA.

NGO

TunoBble BApUAHTHI OUJIETOB
110 JUCHUIIIIMHE «MaTteMaTHYeCKHH aHAJIN3»

MUHUCTEPCTBO OBPA3BOBAHUS 1 HAYKW POCCUNCKOM OEJIEPALINN
OEJNEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
VUPEXJIEHWE BBICIIEI'O ObPA3OBAHUA
«MOCKOBCKHWH NOJJUTEXHUYECKHNI YHUBEPCUTET»
(MOCKOBCKI/Iﬁ INOJIHUTEX)

dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Marematukay

JucnumimHa «MaTeMaTH4eCKHi aHaIu3y

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpazHas, HeomnpeaeaeHHbIH HHTErpa. Talnuia OCHOBHBIX HHTETPAJIOB.
dx

] Je—
2. BoruncnuTh HeonpeIeIeHHbINH HHTErpal S—X+~5-X

w

Haiitu rpaguenT QyHKImn Z=YNXY B rouke M 0(114) )
VYkaxurte, Kakol U3 HECOOCTBEHHBIX UHTETPAJIOB SBJISIETCS] CXOASAIINUMCS

]O\/;dx, Tx‘3dx, Tﬁdx
1 1 1 .

&

—X
5. Haitaure SkcTpeMyMsbl 1 Touky epernba dynxmm Y = (X—1)e7

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemMaTuku «_03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadempoit H.B. BacuineBa / /

MMHHUCTEPCTBO HAVKH U BBICIIIET'O OFPA30BAHMS POCCUMCKOM ®EJEPALINN
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OEJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICHIEI'O ObPA3OBAHUMA
«MOCKOBCKHH NOJTUTEXHUYECKHWA YHUBEPCUTET»
(MOCKOBCKHW MMOJUTEX)
®dakynbTeT 0a30BBIX KOMIIETCHIIUH, kadenpa «MaTemaTHKa
O6pasosarensHas nporpamMma 09.03.01 «MHpOpMaTHKa 1 BEIYUCIUTENIbHAS TEXHUKA»
Kypc 1, cemectp 2

DK3aMeHAHOHHBIN onJteT Ne 1

1. HecoOcTBeHHBIE HHTErpaibl MEPBOTO M BTOPOro Tuna. [[IoHATHS CXOAUMOCTH U PACXOIUMOCTH
HECOOCTBEHHOTO MHTETpaJa.

xe ' yo 2t
2. Haiiti nponsBoaHyto QYHKIMH, 33 1aHHOM TapaMeTpudeckn  1+t° 1+t

_ 2 2
3. Hccnenosath Ha skctpemyM dynkiuto 2= X — X+ Y+ 2y,

7.6
j35in 2 x cos xdx
4. BBHIMMCINTH ONPEIECICHHBINA HATETpal 0

5. Haiitu 06beM Tena, nomydenHoro Bpamenuem Bokpyr och OX ¢urypsl, orpanuuennoit

Xx=0

_ y3 _
JIMHUSIMHA y =X ! y - 1’
YTBepkeHo Ha 3acenaHuu kadeapsl MatemMaTtuku «_03» 05 2023 r., mporokos Ne 10

W.o. 3aB. kadeapoii H.B. BacunbeBa / /

J514 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUHN CTYIEHTOB B JUCTAHIIMOHHOM popmate
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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