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1. Heaun, 3a7a4u ¥ IJIAaHUpPYyeMble
pe3yJIbTaThl 00yUYeHus 1o
AUCHUNINHE

K ocHOBHBIM yensam OCBOEHUS AMCUUILIMHBI «MaTeMaTHYecKUuil aHalu3» CleayeT
OTHECTH:

- BOCIIUTaHHUE Yy CTYJEHTOB OOIIeii MaTeMaTHYECKOU KyIbTYPBI;

- IpuoOpeTeHne CTYIAEHTAMM MIMPOKOr0 Kpyra MaTeéMaTH4YeCKUX 3HAHUM, YMEHUN u
HaBBIKOB;

- pa3BUTHUC CIIOCOOHOCTH CTYACHTOB K HMHAYKTHBHOMY U JACAYKTHBHOMY MBIIIJICHUIO
HapsIy ¢ pa3BUTHEM MaTeMaTHYECKON UHTYHIINH,

- YMEHHE CTYJSHTaMH pa3BUBaTh HABBIKM CaMOCTOSTEIBHOTO HW3y4YeHHs] y4eOHOU u
HAYYHOU JTUTEepaTyphl, COJIEPKaIei MaTeMaTHYECKHE CBEICHUS U Pe3yJbTaThI;

- HNOArOTOBKY CTYACHTOB K JACATCIBHOCTH B COOTBETCTBUU C KBaHH(bHKaHHOHHOﬁ
XapaKTepUCTHKON OakanaBpa MO HampaBlIeHUIO, B TOM 4Hcle (opMupoBaHUE YMEHUU
HUCIIOJIB30BAaTh OCBOCHHBIC MAaTECMATUYCCKUEC METOAbI B HpO(i)eCCI/IOHaJIBHOﬁ ACATCIIBHOCTH.

- TIOATOTOBKY BBICOKOKBAIM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHSIX
UPpPOBOH TYpOYJIEHTHOCTH W BBICOKMX TEXHOJIOTUYECKHX PHUCKOB COBPEMEHHOW IU(PpPOBOU
SKOHOMHUKH.

K ocHOBHBIM 3a0auam OCBOEHUS AUCHUIUIHHBI «MaTeMaTHUeCKUud aHalu3» CIeayeT
OTHECTH:

- OCBOCHHE CTYACHTAMH OCHOBHBIX TOHSATHH, METOIOB, (opMUpPYIOIHMX OOIIyIO
MaTEeMaTHYECKYIO MOJITOTOBKY, HEOOXOAUMYIO JIsl YCTICITHOTO PEIICHUs TPUKIIATHBIX 3a7a4;

- (popmupoBanue y cTysieHTa TpeOyeMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOIIUX €T0
HANPAaBIEHUIO MOJTOTOBKU U 00ECIIEUHNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/Ia.

OOyuenne mo auciuIuinHe «MaTeMaTHYeCKHii aHanmM3» HampaBlieHO Ha (OpMUpPOBaHUE
y OOy4Jarommxcst  CIACAYIOIMUX  KoMmmeTeHIuid B coorBerctBuM ¢ ®OI'OC  10.05.03
«MupopmanonHast 0€30MacHOCTh AaBTOMAaTHU3MPOBAHHBIX CHCTEM», YTBEPXKACHHBIA MPHKA30M
MunucrepcerBa o0pazoBanus U Hayku Poccuiickoit ®@eneparmu ot 19.09.2017 Ne 929:

Koa u HaumeHoBaHue NuankaTopsbl J0CTHKEHUS
KOMIIeTeHI U KOMIIeTeHIIUH
YK-1. Cnoco0eH oCyniecTBIsATh MOUCK, NVYK-1.1. AnanusupyeT 3a1ady, BBIIEHSAS €€

KPUTHUYECKHI aHaIu3 U cuHTe3 HHpopmanuu, | 0a30Bble COCTABIISIONINE

MPUMEHSATh CUCTEMHBIN noaxona s pemenust | UYK-1.2. OcyiecTBisieT mouck, KpUTUYECKH
MOCTABIICHHBIX 3a7a4 OIICHUBAET, 0000IIaeT, CUCTEMATU3UPYET U
pamxupyet uHbopMaIuio, TpedyeMyo AJs
pelLIeHns TOCTAaBJIEHHON 3a1auu

NVYK-1.3. PaccmarpuBaeT u npeajaraer
paloHaIbHbIE BAPUAHTHI PEIICHUS
ITOCTaBJICHHOM 3a7ja4M, UCIIONIb3YS
CUCTEMHBIN TOJXO0]], KPUTUYECKU OLIEHUBAET
UX TOCTOMHCTBA U HEJOCTAaTKU

OIIK-1. CnocoGeH npuMeHsTh HNOIIK-1.1.  3HaeT  OCHOBBI  BBICIIEH
€CTECTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE MaTeMaTHKH, METObI u MOJIeNH,
3HaHUS, METO/Ibl MATEMAaTHUECKOTO aHAJIN3a U | IPUMEHSIEMbIE B Pa3IMUHBIX 00JACTAX.




MOJIEJIMPOBAHMS, TEOPETUUECKOTO U NOIIK-1.2. VYmeer nUpUMEHSATH METOJbI

SKCTIEPUMEHTAILHOTO UCCIIEIOBAHUS B JIMCKPETHOM MaTEMaTHKH, CHUCTEMHOTO
podecCHOHATEHOM IeATEeTFHOCTH aHaIM3a, MAaTEeMAaTHYECKOTO MOCIMPOBAHUS
TSt HUCCIIEOBAHMUS u pa3paboTKu

Mpo)eCCHOHANIBHBIX  3a7la4 W IPOIIECCOB;
NPUMEHSTh MaTeMaTU4YecKoe oOecreueHne
Ipd  MOJCIHMPOBAHMU  MPUKIATHBIX U
MH(POPMALMOHHBIX IPOLIECCOB.

HMOIIK-1.3. Baageer MeTogaMu COCTaBICHUS
MaTeMaTHUYECKUX MOJIEJICH U pelIeHUs 3a/1a4
JIMHEWHOTO M HEJIWHECHHOTO

MIPOrPaMMHUPOBAHUS.

2. MecTo TUCUMILTHHBI B CTPYKTYpe 00pa30BaTe/ibHON MPOTrPaMMbl

JucuumnnuHa OTHOCHTCA K o0s3aTenbHOM dvactu Omoka bl: Moayns «MaremaTuueckue u
€CTECTBEHHO-HAYYHBIE JUCHUTUIHHBDY.
Jucnunnuna 6a3upyercs Ha Cleayroliel, IpoiiICcHHON TUCIUTUIMHE:
- TMHEeWHas anreopa.
Hucuunnuna  «MaTtemaTHyecKuid  aHaliv3»  JIOTMUECKHM  CBA3aHAa C  [OCJEAYIOIHUMHU
JUCITATIIIMHAMM .
B ocnosnoii vacmu:
. Jluckpemuvie cmpykmypst U KOMRbIOMUHS;
. Ocnoeswl UKT;
OcHOB8bL NPOSPAMMUPOBAHUSL.
B uacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbHbix OMHOULEHULL:

. Cmamucmuyeckue memoosl 8€6-aHATUMUKU;
. Aneopummbl u cmpyKkmypol OAHHbIX,
. Mamemamuueckue memoowvl aHanUu3a OAHHLIX.

3. CTpyKTypa u coaepkaHue JUCHUILINHBI

OO0mas TpyJ0€MKOCTh AUCIUIUIMHBI COCTABIISAET 4 3a4eTHBIC eAMHUIHI -144 gaca.

4.1. 3.1. Buabl y4eOHOi#i padoThI U TPYA0EMKOCTH
n/n Buj yueOHoi1 padoThI Koaectso Cemectp 2
4acoB

AyIMTOpPHBIE 3AHATHS 72 72

B toMm uucne:

Jlexumu 18 18
1.

CemuHapcKue/MpakTHIECKUE 3aHATHS 54 54

2.

JlabopaTopHbIe 3aHATH - -

CamocrosiTe1bHas padoTa 72 72

IIpomeskyTOUHAS aTTeCTANMS




3K3aMEH D C)
HToro 144 144

3.2. TemaTn4yeckuil MIaH N3y4YeHUs JUCHUILIMHBI

Pasmemnién B mpminoxenuu 1 k paboueit mporpamme.

3.3. Coaepxxanue pa3aejoB JUCHUIINHBI

BBenenue

IIpeamer, 3amaun u coaepkaHue JUCHMIUIMHBL. OCHOBHBIE 3Tambl  Pa3BUTHUSA
nucuuIuinHel. CTPyKTypa Kypca, ero MECTO U pojib B MOJArOTOBKE OakanaBpa, CBsI3b C APYTUMHU
JUCLUTUTMHAMM.

Paznea 1. luddepennnanbHoe ucuucjienue pyHKuMii 0HOM MepeMeHHO

Tema 1. Hucrnoas nocneaoBaTebHOCTD. [Ipeaen urciioBoi mocneaoBaTeIbHOCTA U €T0
coiictBa. ®ynkuus. [Toctpoenue rpadukoB ¢pynkuuit. [Ipenen ¢pynkuun. OCHOBHBIE TEOPEMBI
o npenenax ¢yHkuuu. [lepBolii U BTOpOHM 3amedarenbHble Tpeaenbl. CpaBHEHHE OECKOHEYHO
MaJIbIX U OECKOHEYHO OOJIbIINX BETMYUH. DKBUBAJICHTHbIE OECKOHEYHO Majble BETUYUHBI.

Tema 2. HenpepslBHOCTh (YHKIMH B TOYKE M Ha NPOMEKYTKe, TOUYKH pa3pbiBa
byHKIMY, UX K1accudukamys. ACUMITOTH rpaduka GyHKINHU, UX KIacCUPHUKAIMS.

Tema 3. IIpousBoanas pynkimn. ['eomeTpudecknii 1 GU3MIECKUI CMBICT TPOU3BOTHOM.
[TpaBuna quddepenippoanus U GopMyIbl BEIYUCICHHS TPOU3BOAHBIX. Tabsuia npou3BOHbIX
OCHOBHBIX JJIEMEHTapHbIX (QyHKUUH. Bbluncienue mnpousBOAHBIX (QYHKIUH, 3aJaHHBIX
pas3InYHBIM 00pa3oM.

Huddepenmnman. [IponsBoansie U audQepeHramsl BRICIUX MOpIaKkoB. [IpubnmkenHbe
BBIYUCIICHUS ¢ TOMOIIbI0 AU depeHrnanos.

Tema 4. IlpaBwio Jlonurans. ®opmyna Telinopa. PackpeiTue HeompeseneHHOCTEN
pasin4yHoOro Tuma. Pas3nokeHue OCHOBHBIX 3JIeMEHTapHbIX (yHKIMHA 1o Qopmyne Teitnopa.
[TpubmmxeHHbIe BEIYUCIICHUS ¢ TOMOIIBIO (hopmyiibl Teitnopa.

Tema S. OcHoBHble TeopeMbl U((GEpPEeHINATBHOIO HCUYUCIEHUS. MOHOTOHHOCTh
¢yHkum, 3kcTpeMymbl HeoOxonuMble M AOCTATOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKAJIBHOTO
skcTpemyma. HccnenoBanue BeimykiocTd rpaduka Qynkuuu. Touku mnepermba rpaduka
(GYHKIIH.

OOmas cxema uccienoBaHusa (GyHKIMU U OcTpoeHus ee rpaduka. CBoiicTBa GyHKUHUH,
HENpephIBHBIX Ha oTpe3ke. Hanbombiee n HaMeHblliee 3Ha4eHHsI PYHKIIUK Ha OTPE3KE.

Pa3nea 2. Ilu¢gdepennuanbrHoe ncunuciaeHue pyHKIMi HeCKOJIbKUX NMepeMeHHbIX

Tema 1. OyHKIIMN HECKOIBKUX MEPEMEHHBIX. JIMHUM U MOBEPXHOCTH YPOBHs. YacTHbIE
npousBoaHbie. [lomueni muddepeHmmar. [IpousBoHBIE CITOXKHOW (PYHKIMH HECKOJIBKUX
nepeMeHHbIX. YacTHble Npou3BOJAHBIE W Au(depeHnransl BbICIIMX MOPsAKoB. Teopema
[IIBapua.

Tema 2. IlpowsBomHass mno HampaBieHuto. ['paguent. KacartenbHas K KpUBOM.
KacarenpHas miockocTs 1 HOpMainb K nmoBepxHoctu. Popmyna Teiinopa. DxcTpeMyM QyHKITUH
HECKOJIbKMX NepeMeHHbIX. Heo0Xoqumble U 10CTaTOYHbIE YCIOBHSI SKCTpEMYyMa.

Pasnen 3. UHTerpasbHoe HCHYUCIEHHE

Tema 1. IlepBooOpasnas. Teopema CyIlIecTBOBaHUS HEOIPEACICHHOTO HWHTErpasa.
Heomnpenenennslit uHTErpan u ero cBoicTBa. Tabiuila HHTETPAJIOB OT OCHOBHBIX 3JIEMEHTaPHBIX
¢yHkuil. MeTo HEMOCPEACTBEHHOTO UHTETPUPOBAHMUSL.
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MeToapl HMHTErpUpOBaHHS C IIOMOUIbIO 3aMEHbl IEPEMEHHOW, IOJABEJEHHEM IOJ 3HaK
nuddepennuana. MeTon HHTETPUPOBAHUS TIO YACTSIM.
WuTerpupoBanue  palMOHAIBHBIX  Jpo0ei,  MHTErPUPOBAHHE  HEKOTOPHIX  BHJOB
UPPALMOHATIBHBIX U TPUTOHOMETPUUECKHUX (QYHKITUH.

Tema 2. 3agauun, NpUBOAAIINE K MOHATHIO ONPENEIEHHOr0 MHTEerpana. OnpeneneHHbId
MHTErpaj, €ro CBOMCTBA. YCJIOBUS HHTETPUPYEMOCTU. MHTerpan ¢ mepeMeHHbIM MpEeaeIoM
uHterpupoBanus. @opmyna Heiotona — JleitOHuma. 3amMeHa NEpeMEHHOW B OIpeNeJIeHHOM
UHTErpae.

[IpuiokeHus OIpeneIeHHOIO0 MHTErpajga B T€OMETPUM M MEXAHUKE (BBIYHUCICHHE
TIOMIAEH TUIOCKUX (DUTYD, JUTHHBI KPUBOU, 0O BEMOB.

Tema 3. HecoOcTBeHHBIE HMHTErpajibl NEPBOTO M BTOPOro poaa (Mo OecKOHEUHOMY
MPOMEXKYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM MPOMEXKYTKE), UX CBOWUCTBA.

Tema 4. 3agaun, npUBOJAIIME K KPAaTHBIM UHTErpajaM. J[BOWHOW U TPOWHOI MHTErpabl,
ux cBocTBa. [IpaBuiia BEIYMCIEHUS TBOMHBIX HHTETPAJIOB.

3.4. TemaTuka NpakTHYeCKHX 3AHATHUH 10 TUCHUILINHE
«MaTeMaTHYeCKHH aHAJIHU3»

Ne Tema 3ausaTus
/1
1 Pa3znea 1. Dj1eMeHTBI MATEMATHYECKOI'0 AHAJIHN3A.

YucnoBas mocienoBareiabHOCTh. [Ipenen YMCIOBOM MOCIENOBATEIbHOCTH M €r0
cBoiicta. IlpaBuia npenensHOoro nepexona. @ynkuus. [Ipenen dynxnum. Teopemsr o
npenenax ¢yHkuuu. IlepBoli M BTOpOil 3aMevaTeabHble MPeIebl.

2 CpaBHeHuEe OECKOHEYHO MallbIX U OECKOHEYHO OOJbIIMX BEIUYHUH. DKBHUBAJICHTHHIE
OCCKOHEUHO MaJIble BEJIHMUUHBL.

(O8]

PackpbITue HEONPEEIEHHOCTEN pa3IMYHOr0 TUIIA

4 HenpeposiBHOCTS QyHKIIMI B TOUKE U Ha IPOMEXyTKe. OTHOCTOPOHHHE Mpeenbl. Touku
pa3pbiBa GpyHKuuu. [IpuMeps! perieHus 3aaa4y

5 [MpousBonnas Qynkuun. IlpaBuna muddepenumpoBanuss U GOpPMyNbI BBIUUCICHUSI
npou3BoJHbIX. TexHuka auddepeHuIupoBaHmsl

6 HuddepenumpoBanne  oOpaTHBIX  (QYHKUWH, (QYHKOWH, 3aJaHHBIX  HESBHO,
napaMeTpU4ecKy, Jorapupmudeckoe auddepeHpoBanme

7 Huddepenmman. ['eomerpuueckuit cmbicn auddepennuana. IlpomsBogHble U
maddepenmansl  BeIcHIMX MOPSAKOB. [IpHOMIKEHHBIE BBIYHMCICHHS C TTOMOIIBIO
TG hepeHITNAIIOB.

8 IIpaBuno Jlonuransa. @opmyna Teimopa. PackpbiTHe HEONPENETIEHHOCTEN Pa3IMYHOrO
Tuna. Pa3nokeHusi OCHOBHBIX 3JIEMEHTapHBIX QyHKIHMH o ¢opmyie MakiiopeHa.

9 [TpubnuxeHHbIe BEIUMCIIEHUS ¢ TOMOIIbI0 (hopmydsl Telnopa.

10 | IMomgHoe uccnenoBanue GyHKIMN B mocTpoeHne rpadukos. [IpumMepsr

11 | [lonHoe uccnenoBanue GyHKIMA U mocTpoeHue rpadukos. [Ipumeps! (IpoaomKeHue)
CamocrositenpHas padota Nel Ha cemuHape 1Mo GyHKIHSIM OJTHON EpeMEHHOM

12 | Pazgea 2. OyHKIUM HECKOJbKHMX MepPeMEeHHbIX. JIMHUM W TOBEPXHOCTH YPOBHS.
YacTHble Mpou3BoIHbIEC U AuQdepeHInan nepBoro mopsiaka.

13 | Homnueni quddepentman. IlpousBoansie croxuoi (Gynkuu. [IponsBognas GyHKIHH,
3a7aHHON HesBHO. YacTHble TpPOW3BOAHBIE M AU PEpEHINANBl BBICIIUX TOPSIKOB.
Teopema IlIBapna.

14 | IlpousBoaHas Mo HampaBieHUIO. ['paiueHT.

15 | DkcrpemyM (YHKIIMHM HECKOJBKHX TepeMeHHBIX. HeoOXomumbie W OCTaTOYHBIE
YCIIOBUS IKCTPEMYyMa.

16 | CamocTosiTesibHasi padora Ne 2 Ha ceMuHape N0 (YHKUMAM HECKOJbKHX
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nepeMeHHbIX

17 | Pa3gen 3. UHTerpaibHOe HCHUCIECHHE
[TepBooOpa3znasi.  HeompeneneHHnblii  WHTETpaJl W €ro  CBoiicTBa.  Meroa
HENOCPECTBEHHOIO HHTETPUPOBAHMUSL.

18 | UHTerpupoBaHue ¢ TOMOIIbIO 3aMEHbl IIEPEMEHHOM, MOJIBEJCHHUEM IO/ 3HAK
muddepennmana. MeToa HHTErpUPOBAHUS 110 YACTSIM

19 | UHTerpupoBanue palnMOHAIbHBIX Jpo0€i, MHTErpupOBaHWE HEKOTOPBIX BHJIOB
UppaLMOHAIBHBIX (YHKIMH

20 | MHTETpHpOBaHNE TPUTOHOMETPUIECKUX (PYHKITHIA.

21 | Beluncnenue ornpeneneHHbIX HHTerpaioB mo (opmyne Hpiorona-JleiiOHuna. 3amena
NEPEMEHHOIN ¥ UHTETPUPOBAHKE 10 YACTSAM B OIIPEJCIIEHHOM MHTErpale.

22 | IlpunokeHus OINpPEAEIEHHOTO0 WHTErpaja B TEOMETPUM M MEXaHUKE (BBIYMCIICHUE
TJIOMAEH TIOCKUX (DHUTYp, JUTHHBI KPUBOH).

23 | IlpunokeHusi OMNPENEICHHOT0 MHTETpajia B TEOMETPUM M MEXaHUKE (BBIYUCICHUE
00BEMOB, IO IeH TOBEPXHOCTH).

24 | HecoOCTBEHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO POJIA, UX BHIYHCIICHHUE.

25 | 3amaum, WpUBOIAIIME K KpaTHBIM MHTerpajaM. BpluuciieHHe ABONWHBIX HHTErpajoB
CBEJICHHEM K MOBTOPHBIM. 3aJjauy Ha U3MEHEHUE MOPSAKAa UHTEIPUPOBAHUS B JBOMHOM
UHTErpajie

26 | 'eomerpuueckue U (QU3NYECKUE TMPUWIOKEHUS KpPATHBIX HHTETPANOB, IMPUMEPHI
BBIYUCIICHUSL.

27 | KOHTpOJbHOE TECTUPOBAHUE MO KYpCY.

4. YueOHO-MeTOAMYEeCKOEe U MH(POPMALIMOHHOE O0eclieYyeHUue

4.1. HopmaTuBHbie 10kyMeHTHI H 'OCThbI

®enepanbHblil 3ak0H OT 29 nekabps 2012 roga Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Oenepannm» (C IBMEHEHHUSIMU U JIOTIOJTHCHUSIMU );

®denepalbHbIil rOCYJapCTBEHHBIN 00pa30BaTeIbHBIN CTAHIAPT BHICIIETO 00pa30BaHUs -
CIIENUATUCT 10 HamnpaiieHuto moarotoBku 10.05.03 «Mudopmarnmonnas 6€30macHOCTb
ABTOMATU3HPOBAHHBIX CHCTEM»,, YTBepKAeHHbIN [Iprkazom MunuctepcTBa o0pa3oBaHus U
Hayku P® ot 19 centsaops 2017 r. N 929 "O06 yTBepxkaeHNH PenepaibHOTO. .. Pegakius ¢
n3meHeHusiMu N 1456 ot 26.11.2020

[Ipuka3z MunuctepcrBa oOpazoBanus v Hayku PO ot 05 anpenst 2017 r. Ne 301 «O6
yTBepxkaeHun [lopsiika opraHu3auu U OCYIECTBICHUS 00pa30BaTENbHOM 1€ATEILHOCTH 110
00pa3oBaTesIbHBIM NIPOrpaMMaM BBICIIETO 00pa30BaHus — IporpaMMaM OakanaBpuara,
nporpaMMamM CHelHaauTeTa, IporpaMMaM MarucTpaTyphl;

[Topsimok mpoBeieHus roCy1IapCTBEHHON UTOTOBOM aTTECTAIIMH IO 00pa30BaTEIbHBIM
mporpaMMam BhIcIIero o0pa3oBaHus — IporpaMMaM OakaiaBpuaTa, IporpaMMam
CHeluaiuTeTa U MporpaMMaM MarucTpaTyphbl, yTBEpKIECHHBIN pruka3zoM MUHOOpHayKu
Poccum ot 29 nrons 2015 r. Ne 636;

[TonosxeHne o0 MPaKTUYECKON MOATOTOBKE O0YUAIOIINXCSI, YTBEPKACHHOE TIPUKA30M
MuHucTepcTBa HayKH | BbIcIIero oopazoBanus Poccuiickoii @enepanun u MuHucTepcTBa
npocsenieHust Poccutickoit @enepanuu ot 5 aprycra 2020 1. Ne 885/390;

VYcraB v 10KajgbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Obnactu npodeccnoHaIbHOM e TeNbHOCTH U cephl MPohecCHOHATFHON AEATENbHOCTH, B
KOTOPBIX BBITYCKHUKH, OCBOUBILIKE MPOTpaMMy CIIELUAINTETA (J1ajee - BBITYCKHUKH), MOTYT
OCYILECTBIIATH MPO(PECCHOHATBHYIO 1€ATEIBHOCTB!



06 Cs13b, MHPOPMALTMOHHBIE 1 KOMMYHHKALIMOHHBIE TEXHOJIOTHH (B chepe
MPOEKTUPOBAHUS, Pa3pabOTKH, BHEIPEHUSI U HKCIUTyaTal[Ml CPEACTB BHIYMCIUTEIBHON
TEXHUKU ¥ UH(OPMAIIMOHHBIX CUCTEM, YIPABJICHHUS UX )KU3HEHHBIM IIHKIIOM)

7. AxameMuueckuil yueOHBIN IJIaH 1O HampaBiieHuo noarotoBku: 10.05.03
«MHupopmaronHast 6€30MacHOCTh ABTOMATU3UPOBAaHHBIX cuctem». [Ipoduns: besonacHocTh
OTKPBITBIX HHPOPMAIIMOHHBIX cucTeM. dopma oOydenust — ounas. 2023.

8. Marpuua pacnpenesneHus KOMIETeHIUH

4.2. OcHoBHas JIUTEpaTypa

1. ®uxrtenronsi] .M. OCHOBBI MATEMATHYECKOTO aHAIM3a: yUeOHUK JJIs BY30B, 15-€ u3a.,
ctep. CII6, Jlanb. 2023. Yacts 1. 444 c.

2. ®uxtenroubil .M. OCHOBBI MATEMAaTHYCCKOTO aHATIN3a: YUSOHUK /IS BYy30B, 14-¢ u3 .,
crep. CIIO, Jlanb. 2023. Yacts 2. 464 c.

3. Kynpseuer JI.JA. Kpatkuii kypc Marematudeckoro anammsza. 1.1. JuddepeHnnanpHoe u
MHTETpaJIbHOE MCUUCIIEHUS (QYyHKIMI OJHON mepeMeHHOH. Psaapl: YueOHUK [DIeKTpOHHBIN
pecypc]: yueb. - DiektpoH. gaH. - Mocksa: @usmatiur, 2015. - 444 c. [Pexxum mocryna:
URL.: https://e.lanbook.com/book/71994 - 3armn. ¢ skpaHna.]

4.3. [lonmosiHUTeJbHAs JJUTEPATypa

1. ITuckynoB H. C. JluddepennuanbHoe M WHTETpaIbHOE HCYHUCICHHS I BTY30B. B 2-X
tomax. M.: MuTerpan - Ilpecc, 2009 — 416, 544 c. 180 3k3.

2. 3y6koB B.T'., JIsxosckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymxkaps E.A. Kypc
MaTEeMaTHKH JUIsl TEXHUYECKUX BBICIINX y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MT'Y, 2012.
400 sk3.

3. Kparkuii kypc BbICIIEH MaTeMaTWKH |[DIEKTpOHHBINH pecypc]: yuel. - DIeKTpOH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c¢. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ sxpaHa.

4. byrpos f.C., Huxonbckuii C.M. Briciiast maTemaTuka: yueOHUK 17151 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. WuterpanpHoe ucuncieHne (QYHKIMH OJHOW M HECKOJbKUX IMEPEMEHHBIX. TeopHs IMOJs:
METOAMYECKHE YKa3aHWA M BapUaHTBl pacueTHO-rpaduyeckux pador // bogynos M.A.,
boponuna C.U., [Tokazees B.B., Teym B.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. MaremaTtnueckuii ananu3. Teopus npeaenoB U qudQepeHIraIbHOe HCUUCICHUE: OCHOBHBIE
MOJIOKEHUST TEOPHUH, METOJUYECKHE yKa3aHUsI U BapUaHThI pacueTHO-Tpadudeckux padbort //
bonynos M.A., bopoguna C.U., KoporkoBa H.H., Tkauenko O.11. M.: MI'TY «MAMW»,
2009.

4.4. DJjeKTpoHHbIE 00pa3oBaTebHbIE PeCYPCHI

[IpoBeneHue 3aHATHI W aTTeCTallMid BO3MOXXHO B JUCTAHIIMOHHOM (dopmaTe C MpUMEHEHHUEM
CHCTEMBI TUCTaHIUMOHHOTO 00yueHus ynusepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kKadeapoi «MaremaTrkay dJIEKTPOHHBIX o0pa3oBaTelbHbIX pecypcoB (DOP) mo Bcem paszmenam
POrPaMMBI:

DNIeMEHTHl MAaTEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJm3a

WNHTerpanbHOE UCUUCITICHHE https://online.mospolytech.ru/local/crw/course.php?id=378
GyHKIMA OTHOW MEpEMEHHOU

HMuddepennnansHoe https://online.mospolytech.ru/local/crw/course.php?id=336
UcUYHUCIIeHUE QyHKIIUN
HECKOJIbKUX MEPEMEHHBIX




JIOTIOJTHUTEIBHBIC TJIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaTeMaTHYECKOT0 aHaAJIN3a

Pa3zpaboranusie DOP BKIIOYAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

HOpS[I[OK IMPOBCACHUA pa60T B AHWCTAHIIMOHHOM (bOPMaTe YCTaHaBJIMBACTCA OTACIbHBIMU
pacIopsHKCHUSIMU TIPOPEKTOpa MO yueOHOH padoTe W/WIM ILEHTPOM Yy4eOHO-METOIUYECKOM
paboTHL.

Kaxnpiii cTyeHT oOecriedyeH WHAMBHUIYAIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K AJIEKTPOHHOU

OMOJIMOTEKE MOCKOBCKOI'O ITOJIMTEXA

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

WNHTepHET-pecypchl  BKITIOYAIOT Y4YEOHO-METOAMYECKHE MAaTepHaabl B DJIGKTPOHHOM BHJC,

npecTaBICHHbBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTremMaTndeckoro oopa3oBaHuUs»

(http://mospolytech.ru/index.php?1d=4486,

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

[Tose3Hple yueOHO-METOAMYECKHIE U MHPOPMAITMOHHBIC MaTePHAITBI PEACTABIICHBl HA CalTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuenp pecypcoB HH(POPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHON —ceTn  «MHTepHeT» IS

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

4.5. J/I1eH3HOHHOE H CBOOOIHO paclpocTpaHsieMoe MPOorpaMMHoe

o0ecneueHue
Ne| HammenoBanue | Pazpaborumk I[10 JocTynHOCTb Ccpuika Ha Enunblii peectp
(mpaBooOanarens | (JUIEH3MOHHOE, POCCUHCKHX TTPOTpamMM JJIst
) CBOOOJTHO OBM u b/l (npu Hamu4wm)
pacrnpocTpaHsieMoe
)
1 | Astra Linux [ OOO JInneHn3snonnoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneHsnonHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpeMeHHbIe IPodecCHOHAIBbHBIC 0a3bl JAHHBIX U
HH(OPMAIHOHHBbIE CIPABOYHbIE CUCTEMbI

Ilepeyenns pecypcoB cetu UHTepHET, JOCTYNHBIX /ISl 0CBOEHUS TUCUMILINHBI:

HaumeHoBaHue Ccbliika Ha pecypc JocTynHoOCTH

NupopManmoHHO-CIIPaBOYHbIE CUCTEMbI
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HocTtynHa B ceTu
Wntepner 6e3
OTpaHUYCHUHN

https://stackoverflow.co

Stack Overflow
m/

WNudopmannonnsie pecypcesr Cetn

http: . Itant.
Koncynsratiloc p:// www.consultant.ru | [foctymHo

[Topran ®enepanbHbIX
roCy/1apCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB
BBICILIETO 00pa30BaHUs

http://www.fgosvo.ru. HoctymHo

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ HoctynHa B ceTn
WNurepuer 6e3
OTpaHUYECHUM

IPR Books https://www.iprbookshop | loctynHa B cetn
.ru/ WHTepreT 6e3
OTpaHUYECHUMN

IIpodeccuonasbHbie 6a3bl JAHHBIX

ba3a nanHbBIX Hay4YHOU http://www.elibrary.ru HoctymHo
ANEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo

noJiMTeMaTHIecKast peepaTuBHO-
oubnuorpadudeckas u
HAyKOMETpUIeCcKast
(6bubmmomeTpuueckas) 6a3a JaHHBIX

5. MaTepuajJibHO-TeXHUYECKOe o0ecnevyeHne Q1 CIUITHHbI

MarepunaipHO — TeXHHYecKast 0a3a yHUBEpCHTETa 00ECTIeYnBaET MIPOBEICHUE BCEX BHIOB
3aHATHUH, IPEyCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIUM CAHUTAPHBIM U
IPOTUBOIIOXKAPHBIM MIPABIJIAM U HOPMaM.

Kadenpa «MaremaTtuka» He pacronaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
WCIIOJIB3YET YUeOHBIC ayUTOPUHU U3 0011ero (GOH/Ia YHUBEPCUTETA.

[Ipu HeoOXoaMMOCTH [JIi TPOBEACHUS HMHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHN
UCTIONB3YIOTCS] KOMITBIOTEPHBIE KJIACCHI YHUBEPCHUTETA.

6. MeToanueckue peKOMeHAAlMU

6.1. MeToanuecKkue peKOMEHIANNM ISl PENOAABATEIA
10 OPraHU3aluu 00y4YeHH s
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[Ipexne Bcero, cieayer oOpaTUTh BHUMAaHHUE CTYACHTOB HA TO, YTO MPAKTUYECKU BECH
W3y4aeMblii HMHM MaTepuay He TpeOyeT KaKoOW-TM0O0 CrenuaabHON (JOTMOTHUTEIHHOM)
MOJITOTOBKU U BIIOJTHE MOXET OBITh YCIIEIITHO M3YY€H, €CIIM CTYACHTHI OYIyT MOCEIAaTh 3aHATHUSA,
CBOCBPEMEHHO BBINOJHATh JOMAIIHUE 3aJaHUsl W TI0JIb30BaThcsl (MPU  HEOOXOIUMOCTH)
CHCTEMOM IUIAHOBBIX KOHCYJIbTALIMA B TEUYEHUE Ka)XXIOro ceMmecTpa. Bomenmme B Kypc
MaTaHajiu3a pas3elibl SBIIOTCS KIACCUYECKUMH, B TO K€ BpEMs OHHM HPAKTUYECKH
OPUEHTHUPOBAHBI, TAK KaK UMEIOT HIMPOKOE pACIPOCTPAHEHUE JI PELIEHUsI pa3HOro poja 3aaad
BHYTPH CaMOM MaTeMaTHKH U MPUKIIAJHBIX 3a/1a4. FIX 0CBOEHHE MOMOXKET CTyZE€HTaM JIOTHYECKU
BEPHO, apTyMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U MHUCbMEHHYIO PE€b, YCIICIIHO MPUMEHSThH
HAKOIUIEHHBIE 3HAHUSI B TPO(PECCUOHAIBHOM 1eATEIbHOCTH.

HeobxomuMo ¢ camoro Hayana 3aHATHA PEKOMEHJOBATh CTYJCHTAaM OCHOBHYIO H
JIOTIOJTHUTEIBHYIO JTUTEPATYPY, a B KOHLE CEMECTpa JaTh CIIMUCOK BOMPOCOB JUISl OATOTOBKU K
DK3aMEHY.

Ha nepBoM 3aHATHN IO JUCHMILTUHE ClEeAYyeT 00s3aTeabHO MPOUH(OPMUPOBATD
CTYJICHTOB O BUJI€ U (hopMax TEKyIIEH 1 MPOMEKYTOYHON aTTeCTallMii O JUCIHUILTUHE, CPOKaX
UX MPOBEJECHNUS, YCIOBUIX JOMYyCKa K IPOMEKYTOYHON aTTECTAllMU, IPUMEHSAEMBIX BUIAX
MPOMEKYTOYHOT'O KOHTPOJISL.

N3noxeHne TeOpeTHUECKOro MaTepHualia JIOJKHO CONPOBOXKIATHCSA WIUTFOCTPATUBHBIMHU
npUMepamMu, TIIATETHbHO OTOOPAHHBIMU TPEMoaBaTelieM TaK, YTOObI TEXHUYECKUE TPYIHOCTH U
BBIKJIAJIKM TpU PEHICHUH 3aJa4d HE OTBJICKAIM OT TIJIABHOTO: OCMBICICHHS HJIEH U CYTH
npuUMeHsieMblX MeToJI0B. Clefyer Bcerja yKas3blBaTh NMPUMEPHI MPAKTHYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHUH U Gopmy.

[MpakTudeckue 3aHITHS JOHKHBI ObITh OpraHM30BaHbI MPENOIaBaTeIeM TaKuM 00pa3om,
YyTOOBl OCTaBaJOCh BpeMs Ha MEPUOJUYECKOE BBINOJHEHUE CTYJEHTaMH HEOOJbLION
CaMOCTOSITENILHOM paOOThI B Ay AUTOPHUH IS IPOBEPKH YCBOCHUS U3JI0KEHHOTO MaTepHalia.

[IpenomaBaTenb, BeAyIIUH NPAKTUYECKUE 3aHATHS, JODKEH COIJIACOBBIBATH YYEOHO-
TEMaTUYECKH J1aH 3aHITHIA C JIEKTOPOM, UCTIOTIb30BaTh €AUHYIO CUCTEMY 0003HAUYCHU.

[IpenonaBatento ciaeayeT [00OMBATbCS CHUCTEMATHUYECKOM HENPEpbIBHOM  pabOThI
CTYJICHTOB B T€UEHHUE CEMECTPa, HEOOXOANMO BBHISBIISATH CHIIBHBIX CTYJIEHTOB M MPUBJIEKATh UX K
Hay4yHOU paboTe, K y4acTHIO B pa3HOTO poja OJIMMIIHAJaX U KOHKypcax.

CTyneHT [OMKEeH OIlylaTh 3auHTEPECOBAHHOCTh IMpEenojaBaTedsl B JOCTHKEHUHU
KOHEYHOTO pe3yJibTaTa: B NPHOOPETEHUH OOYYAIOIIMMUCS TPOYHBIX 3HAHWHA, YMEHUH U
BJIQJICHUSA HAKOIUICHHOW wWHQOpMalme ans pelieHdus 3aAad B NpodecCHOHaIbHOU
JESITEIIbHOCTH.

6.1.1. O6pa3oBarejibHbIE TEXHOJIOTHHI

[IpoBenenne 3aHATHH © aTTeCTalMii BO3MOXXKHO B JUCTAHIIMOHHOM (dopmare ¢
IPUMEHEHHEM CHUCTEMbl TUCTaHLUMOHHOro o0ydeHus yHuBepcurera (CJO-LMS) Ha ocHoBe
pa3paboTraHHBIX Kadenpoit «MaTemaTnkay 3JIeKTPOHHBIX 00pa3oBaTenbHbBIX pecypcoB (DOP) mo
BCEM pazziesiaM IporpamMmel (cMm. 1. 4.4).

[Mopsimok npoBeneHus paboT B AUCTAaHIIMOHHOM (hOpMaTe YCTaHABIMBACTCS OTIEIbHBIMA
pacropshKeHHUsMU TPOpEeKTopa Mo yuyeOHOHl padoTe W/HMIM LEHTPOM YyueOHO-METOIUYECKOi
paboThI.

6.2. Meroanueckne yKazaHus AJ1s1 00y4aOIIUXCH M0 OCBOCHHIO
AUCHUIITHHBI

Pa3nea 1: nuddepenunanbHoe ucuucjaeHne GyHKIMil 0JHOH MepeMeHHO
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I[Mpu wm3yuennu npuddepeHnnanIbHOr0 MUCUUCIEHUs (YHKIMA OJHOW TepeMEeHHOU
oOpaTuTe BHUMaHNE Ha TMOHATHE Mpesena QyHKINU B TOYKE U METOJIbI ero Beraucienus. [Ipexen
— OIHO M3 OCHOBHBIX IOHATUH MaTeMaTH4YecKoro aHanu3a. Ilpu BeIMMCIECHHM NpPEIETOB
byHKIIH HAJIO, npexe BCETO, BBISICHUTh XapakTep HEOTPE/ICIIEHHOCTH

0 o

5
0 o UYroObl OBNANETh TEXHUKOW pEHICHUs 3a1ad Ha BBIYHCICHHE
Ipe/eoB, Ha/l0 3HATh [Ba 3aMEYaTEIbHBIX Ipejesia, TaOIHIly SKBUBAJCHTHBIX OECKOHEYHO
ManblX, TpaBwio JlomuTans, pasNUYHBIE TIPHEMBI PACKPHITHS HEONPENEIEHHOCTEH B
3aBHCUMOCTH OT BHJIAa (YHKIUHU U PEIIUTH JOCTATOYHO OOJIBIIOE KOJIMIECTBO 3a/1a4.

[Tpu m3ydyeHHWW TEM, TMOCBSILEHHBIX MPOWU3BONHOW M auddepeHnnany QyHKIHH, HaIo0
OCMBICTIUTh X T€OMETPUYECKHI CMBICI, MOHUMATh pa3indne Mexay Humu (auddepenuman -
9TO TJaBHAs JIMHEWHas yacTh NpupamieHus GyHkuuu). TBepro 3HaTh (Kak TaOIHUIy YMHOKEHHS)
dopmynsl  auddepeHIMpPOBaHUS  OCHOBHBIX  JJIEMEHTApPHBIX  (QYHKIMH ©  mpaBmia
muddepeHpoBanus (Bce, KOHEYHO, HO OCOOCHHO MpaBuUio AUQPPEPEHIUPOBAHUS CIONKHOU
GyHKIUN).

OOpaTuTe BHUMaHKE TaKXke Ha 0co0eHHOCTH auddepeHuupoBanus GyHKIUI, 3a1aHHBIX
B HESIBHOHM (popMe, TTapaMeTPHUECKH, Ha TIPUEM JIOTapuPMIIEcKOro qudepeHIIMpOBaHusI.

Crnenyer 4yeTko 3HaTh M YMEThb IPHUMEHATh AJITOPUTM HCCIEAOBaHUSA (QyHKIMH U
MOCTPOCHHUS TPa(HKOB: OIpeaesieHHe TOYEeK pa3pbiBa (M HMX KIACCH(PHKAINIO), ACHMIITOT
rpaduka (BepTUKAIBbHOW, HAKJIOHHOM, TOPU30HTAIILHOI ), HEOOXOIUMBIE U TIOCTATOYHBIE YCIOBUS
MOHOTOHHOCTH (DYHKITHH, CYIIIECTBOBAHHUS JIOKAJTbHOT'O AKCTPEMYMa, IIPOMEKYTKOB BBITyKJIOCTH
¥ BOTHYTOCTH (DYHKIIMH U TOYEK Teperuoa.

S
90'00700_0071

Pa3nen 2: nuddepenumnanbHoe ucuucjieHne PyHKIMIA HECKOJIbKUX MepeMeHHbIX

[Ipn um3ydeHuum naHHOrO pasfena oOpaTuTe BHUMAHUE Ha TO, 4YTO (YyHKUUSA JBYX
HNEPEMEHHBIX MMEET HArJSAJHBbIH Ie€OMETPUUYECKUH CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
IPOCTPAHCTBE

Hano ocMbICIUTh MOHATHS YacTHBIX NPOU3BOAHBIX M MONHOro auddepeHunana u
OCOOEHHOCTh HMX BBIUMCJIEHMSI, OBJIAJIETh TEXHUKON BBIYUCICHUS MPOU3BOJIHBIX OT CIIOXKHOU
(GYHKLINU HECKOJbKUX NepeMeHHbIX. Cienyer oOpaTUTh BHMMaHUE Ha TO, 4TO s (YHKLUHU

z=1z(x,y) CMEIlIaHHbIE YacTHbIE NPOM3BOJHBIC BTOPOTO MOPSAJKAa pPaBHBl MEXIY COOOM:

0%z 3 0%z

Oxdy  Qyox (teopema IlIBapiia), To ecth MOPSAOK TP HEepEeHINPOBAHHS HE IMEET 3HAUCHHSI.
JUist  QYHKIMH ~ HECKOJNIBKHX —MEPEMEHHBIX CKOPOCTh W3MEHEHUs (QYHKIUH B
MPOM3BOJIBHOM HAIPABICHUN XapaKTEPU3YETCs IPOM3BOIHON 10 HATPABJICHUIO, & HAUOOIIbIIast
CKOpOCTh M3MeHeH s DYHKIMU OyIeT B HANIPABJICHUHM BEKTOPA TPaJUECHTA.
Cremyer oOpaTuTh B 3TOW TeMe BHHMAaHHE Ha HEOOXOJMMOE M JOCTATOYHOE YCIIOBUSI
CYLIECTBOBAHUS IKCTPEMyMa (DYHKIIMH HECKOJIBKUX MIEPEMEHHBIX.

Pa3jen 3: uHTerpajibHoOE NCUHMCICHUE

B wuHTerpasibHOM HMCYHMCICHMM peliaeTcs 3ajada, oOpaTHOM TOH, KoOTOpas
paccMarpuBaniack B uddepeHIIHaIbHOM HMCUUCICHUN: HEOOXOAUMO HAWTH I JaHHOMN

byHKIMHA J () Takyro (YHKIHIO, TPOU3BOAHAS OT KOTOpPOW Oblma OBl paBHA 3aJaHHOM.
WnTerpupoBanue (QpyHKIUI — TOCTATOYHO CIOXKHBIA pa3fesl MaTeMaTHKH, OBJIAJCTh KOTOPHIM
MOYKHO TOJIBKO, €CIIM CTYJEHT «BO3bMET» JOCTAaTOYHO OOJIBLIOE KOJIMYECTBO HHTETPajoB
pa3HOro THIA.

Hano TBepno 3HaTh TaOMUIly MHTETPAJOB OT OCHOBHBIX 3JEMEHTApHBIX (YHKIHM,
OCHOBHBIE METOJIbl HHTETPUPOBaHUS (3aMEHa IEPEMEHHOM, IOJABEJEHUE TM0J 3HAaK
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muddepeHnrana, HMHTETPUPOBAHHE IO YacTSAM, IPUEMbl BBIUMCICHUS HHTETPajioB OT
panroHAIBHBIX APOOEH, OT Pa3HOTO TUTIA TPUTOHOMETPHUECKUX (PYHKITUIA).

Hanmo ocMBICIUTH €AMHCTBO TOAXOJAa K TIOCTPOCHUIO OIPECNICHHBIX, KpPaTHBIX,
KPUBOJIMHEHHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MIOCTPOCHUE HEKOTOPOI MHTErpabHOM CyMMBI
U IIPENEIIbHBIN IIEPEXO.

3HaTh TE€OMETPUYECKHH CMBICI U OCHOBHYIO (OPMYJIy BBIUMCICHHS ONpPEAEICHHBIX
uHTerpanoB — popmyny Heiotona — JleliOHMIIa, TeoMeTprUecKUue U (PU3HUECKUE MPUIOKECHHUS
OIPENICNIEHHBIX U KPaTHBIX MHTETPAJIOB, YMETh HAXOIUTh IUIOUIA[b IUIOCKOW (UIYpHI, JUIMHY
KPHUBOH, 00BEM H IUIOIIA/b IOBEPXHOCTH TEJI BPALCHHUS.

7. ®OHJ OLICHOYHBIX CPEACTB

@OoH/T OIICHOYHBIX CpEeACTB NpezacTaBieH B [Ipunoxennn 2 k paboueil mporpaMMe M BKIIIOYAET
pa3nelbl:

1. MeTo/1bl KOHTPOJIS M OLIEHUBAHUSI PE3YJIbTATOB 00YUEHUS.
2. llkana u KpUTEpUU OLICHUBAHUS PE3yJIbTATOB O0YUYCHHUS.
3. OueHOYHBIE CPEACTBA.

3.1. Texymuii KOHTPOIb.

3.2. IlpoMexxyTOUHas aTTeCTalHUs.
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Ilpunoscenue 1

TemaTuyecknii MJIaH TUCHUILINHBI «MaTeMaTHYeCKUIT AaHAJIN3) M0 HATIPABJIEHUIO MOATOTOBKH
10.05.03 «MudopmanuoHHas 60€30MaACHOCTh ABTOMATU3MPOBAHHBIX CHCTEM),
Mpopuiab «be30macHOCTb OTKPBITHIX HH(POPMAIMOHHBIX CHCTEM)

(cmemuaInCT)
®opma 00y4eHHS - OUHASA
I'ox nadopa 2022/2023
Buabl yueOHoit padoThl,
BKJIIOYAsl CAMOCTOSAITEJIbHYI0 BILL camocToRTeL oM Popmet
y padoTeI aTTecTal
Cenm | Henmeus padoTy CTy1eHTOB,
Ne Cryaentos HH
Paznen €CT | Cemecrp H TPYA0EMKOCTb B 4acax
n/n p
a Ped
e
K.P | KII | PT
J | I/C | JIa6 | CPC | KCP p | P2 Kp | 9 3
. . T
Bropoii cemecTp

Pazpen 1. {uddepenunanbHoe

HCYHUCIeHHe (PYHKIUH OHOM

nepemMeHHou. Yuciosas

MOCIE0BATEIbHOCTS. [Ipenen
L1 | qycnosoit mocre 2 1 2 2 4 +

JI0BAaTEJIbHOCTH U €r0

cBoricTBa. [IpaBuna npenenbHOro

nepexona. Oynkuus. [penen Gpynkuun.

Teopemsl 0 penenax GyHKIUU.

Boinaua 3aganuii PI'P Ne 1 no
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MAaTEMATHYICCKOMY aHAJIN3Y.

1.2

IlepBeplii U BTOPOM 3ameyaTeIbHbIC
npeaensl.  beckoHeyHO — Manble U
OecKkOHeYHO  OOoJbIlMe  BEIUYUHBI.
DOKBHUBAJICHTHbIE OECKOHEYHO MaJble
BEJIUYHHBI. PackpeiTue
HEOIIPENEICHHOCTEN Pa3HOro THUIIA.

1.3

HemnpepriBHOCTH GyHKIIMI B TOUKE U Ha
IIPOMEXKYTKE. OpnHocTOpoHHME
npenenbl. Touku pa3pbiBa GYHKIMH, UX
KJaccuukanusi.

1.4

[TpousBoaHas dbyHKIIH.
['eomeTpuueckuii. ©U  MEXaHUYECKUU
CMBICTT MIPOU3BOAHOM. [IpaBuna
muddepeHnmpoBaHus 1 hopMyIIBI
BBIUMCITICHUS] TPOM3BOAHBIX. Tabnuia
MIPOU3BOIHBIX OCHOBHBIX
aneMeHTapHblX  GyHKiui. TexHuka
g depeHInpOoBaHU

1.5

Huddepenmman.  IlpousBogHple U
muddepeHIranpl  BBICIIMX MOPSIKOB.
[TpubnmxeHHbIC BBIUKCIICHUS c
OMOIIBI0 Ard dhepeHITnaIoB.

1.6

[IpaBuno Jlonurans. dopmyna
Teitnopa. Paznoxennss OCHOBHBIX
AJIeMEHTapHBIX (QYHKIHK 10 QopMmyIie
Tetinopa. [IpubnmkeHHbIE BHIYUCICHHS
¢ momoIeo Gpopmyssl Teimopa.

1.7

OcHoBHbIE TEOPEMBI
i depeHranbHOro VCUHCIICHUS.
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MOHOTOHHOCTh ¢byHKIHH,

KCTPEMYMBI. Heobxonumeie u
JIOCTATOYHBIE YCJIOBUS MOHOTOHHOCTH,
JIOKaJIbHOTO JKCTpEMyMa.

HccnenoBanue BBIMYKIOCTH Tpaduka
¢byskumu. Toukn neperuba.

1.8

OOmiast cxema McciIeoBaHus (PyHKIUH
u moctpoeHus ee rpaduka. CpoiicTBa
(GyHKUMH, HENpephIBHBIX Ha OTpE3Ke.
HauGonbiree 1 HaMMEHbIIEE 3HAYCHUS
(GyHKIMHU Ha OTpE3Ke.
CamocrosiTeibHass padora Nel Ha
ceMuHape mno0 (YHKUHUSIM OJHOI
nepeMeHHOM

1.9

Pasnen 2. DyHKHUS HECKOJIbKHX
nepeMeHHbIX. [Ipenen u
HemnpepbIBHOCTb. OCHOBHBIE CBOWMCTBA
HenpepbIBHBIX  QyHKIMil.  YacTHble
MIPOU3BOIHBIE. ITonubri
g depeHIma.

Boimaua 3amammii PITP_Ne 2 mo
(GYHKIMAM HECKOAbKHX MEPeMEHHBIX

1.1

[IpousBonHbBIe  CHOXKHOH  (YHKIUU
HECKOJIBKMX IIEPEMEHHBIX. YacTHbIE
NpOM3BOIHBIE U JU(QepeHIrabl
BbIcIINX mNopsakoB. Teopema IllBapua.
[IpousBognas 1o HAIIPaBJIEHUIO.
I'panuent.

10

1.1

OkcTpeMyM  (QYHKUMHM  HECKOJBKHUX
MEPEMEHHBIX. Heobxomumbie u
JOCTATOYHBIE YCIOBHS IKCTPEMYyMa.

11
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CamocrositeibHass padora Ne2 Ha
ceMHHAape MO0 (GyHKIUSIM HECKOJIbKHUX
nepeMeHHbIX

1.1

Pa3zpnen 3. UHTErpasbHOe HCYHCICHHE
[TepBooOpasuas. Heomnpenenenusrii
UHTETpan W ero cBoiictBa. TaOmwuia
HWHTETPAJIOB oT OCHOBHBIX
aneMeHTapHbix  (yHKuuid.  Meton
HEMOCPEICTBEHHOT'O HHTETPUPOBAHUS.
Boigaua 3amanmii PI'P_ Ne 3 mo
HHTErPaJbHOMY HCUHMCJIEHUIO

12

1.1

WuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
MIEPEeMECHHOH, TIOJBEJCHUEM 1107 3HAK
nuddepeHmnuana. Mertox
WHTETPUPOBAHUS 10 YACTIM

13

1.1

WNuTerpuposanue paloHaIbHBIX
npobeil HMHTErpupOBaHME HEKOTOPBIX
BUJIOB UpPpalMOHAIbHBIX "
TPUTOHOMETPUUECKUX (YHKITHH.

14

1.1

3amaun, MPUBOASIINE K TOHSATHUIO
ormpezaeneHHoro wuHTerpana. CpolcTBa
ompeneneHHoro wuHTerpaina. dopmyna
Hrrorona-Jleiionumna. 3amMmeHa
MEPEMEHHONH H WHTETPUPOBAHUE IO
JacTsM B ONPEJICIICHHOM MHTETPaJie

15

1.1

[Ipunoxxenus OIIPEACIIEHHOT O
MHTETpasia B TEOMETPUM M MEXaHUKe
(BBIUMCIICHHME  IUIOM[ael  IJIOCKHUX
buryp, IUIMHBI KPUBOH, OOBEMOB,
IJI01aIeH TOBEPXHOCTH).

16

1.1

HecoGcTBeHHBIE MHTErpalibl NEPBOTO U
BTOPOT'0 pOJA, UX CBOMCTBA.

17
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1.1

3ajgaud, NOPUBOJAIIME K  KpaTHBIM
uHTerpainaMm. JIBoWHOW U  TpOWHOU
WHTETpajbl, UX CBOMCTBA. Brruncienue

JNBOMHBIX HMHTETPAJOB CBEICHHEM K 18 6 4 +
8 MTOBTOPHBIM. ['eomerpuueckue u
busznyeckue NPUIOKEHUS  KpaTHBIX
HWHTErpaJioB
KoHTpoJibHOE TECTUPOBAHUE
dopMma aTTecTanuu 19-21
Bcero yacoB o qucuuIJInHe 3 3
18 | 54 72 PT cam
P pao.
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Ilpunoscenue 2

OOH/J ONEHOYHBIX CPEACTB
MO JUCLUTIJIMHE

«MaTteMaTHYeCKUH aHAJIN3»

Hamnpasnenue noarorosku: 10.05.03 «Muadopmanrionnast 60€30MacHOCTh aBTOMAaTU3UPOBAHHBIX
CUCTEM)

[Ipodunb: «be30macHOCTh OTKPHITHIX HHPOPMAIIMOHHBIX CHCTEM

dopma o0yueHHs — OUHasl.

Kadenpa: «MaTtematuka»

1. MeTOle)I KOHTPOJIA 1 OICHUBAHUA PE3y/ILTATOB Oﬁy‘leﬂﬂﬂ

I[J'ISI KOHTPOJIA YCIIECBACMOCTH U KQYCCTBA OCBOCHU A AUCIHUILIINHBI HaCTOﬂHIeI\/'I nporpaMMoﬁ
MPEeNYyCMOTPEHBI CIIEAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIICH yCIIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEXYTOYHAs aTTecTanus (IK3aMeH).

2. llIkajia ¥ KPUTEPUHN OLIEHMBAHUSA Pe3yJIbTATOB 00yYeHMsI
@®opMa NPOMEKYTOUYHOM ATTECTANMM: IK3AMEH

[IpomexyTounass arrectanust oOywaronmxca B (opme 5K3aMeHa MPOBOJUTCS IO
pe3ynibTaTtaM BBINOJHEHUS BCEX BUJIOB y4eOHOM paboThl, MPeayCMOTPEHHBIX YYEOHBIM IJIAHOM IO
JMAaHHOW NUCUUIUIMHE, TMPU 3TOM YYUTBIBAIOTCS PE3yJIbTaThl TEKYLIETO KOHTPOJS yCIEBAaeMOCTH B
TeyeHne cemectpa. OleHKa CTENeHH MOCTIKEHUS OOYydYalolUMUCS IUIAHUPYEMBIX Pe3yJbTaTOB
o0ydeHHs TO AUCHMIUTUHE TMPOBOJUTCS MPENoJaBaTeNeM, BEAYLIUM 3aHSATHS IO IUCIUIUIMHE
METOJIOM JKCHepTHOW oleHku. [lo uTOramM mpPOMEKYTOYHOM arTecTalMid MO IUCIUILUINHE
BBICTABIISICTCS OIIeHKa COTJIIMYHOY, «XOPOILIOY, «YIOBIETBOPUTEIHHO 1031
«HEYJIOBJIETBOPUTEIHLHOY.

[IIxajga oneHnBaHUuA Onucanue

BoimonHensl Bce o00si3aTeIbHbIE YCJAOBHSA MOJATOTOBKH
CTY/IeHTa K MPOMEe:KYTOYHOM aTTecTalllHU, IPeIyCMOTPEHHBIE

NpOrpaMMoOll  AUCHHUIUIUHBL CTyneHT  JI€MOHCTPHUpPYET
COOTBETCTBUE 3HAHWUM, YMEHUW, HABBIKOB IIOKa3aTEIsIM,
OtnnyHO MPHUBEJCHHBIM B Ta0JHWIaX, OMEpUpyeT NPUOOPETEHHBIMU

SHAHUAMHU, YMCHHUAMU, HABBIKAMU, IIPUMCHACT UX B CUTyalUAX
MOBBIIIEHHOM CIOKHOCTH. HpI/I 9TOM MOTYT OBITE AOMMYHICHBI
HC3HA4YUTCIIbHBIC OI_HI/I6I(I/I, HCTOYHOCTH, 3aTpyAHCHUA IIpU
MEpCHOCE 3HAHUU U YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC 3aa4U.
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Xopomo

BrinmonHensl Bce 00s13aTeJIbHbIC YCJIOBHSA TOATOTOBKH
CTYACHTAa K MPOMEKYTOYHOM ATTECTALUM, [IPETyCMOTPEHHbIE
MIPOTPaMMOi JUCLIUIIINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBUE 3HAHUI, YMEHUW, HABBIKOB IIOKa3aTEIsIM,
MPHUBEJCHHBIM B Ta0nuWIaX, OHepUpyeT NPUOOPETCHHBIMU
3HAaHUSMU, YMEHUSIMH, HaBbIKAMU. B TO K€ Bpemsl MpH OTBETE
JIOITYCKAET HECYLIECTBEHHBIE MOTPEIIHOCTH, 3aJaYd PEIIaeT C
HEJ0YCTaMH, HE BIMSIOIIMMHA Ha OOIIHIA X0 PEIICHHSI.

Y 10BII€TBOPUTEIIHHO

BrimonHenst Bce o00s13aTesibHbIE YCJIOBHSA TOATOTOBKH
CTYAEHTAa K MPOMEKYTOYHOM ATTeCTALUM, ITPETyCMOTPEHHbIE
MPOTrPaMMOit JUCITUTLIINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBUE 3HAHWI, YMEHUW, HABBIKOB MOKA3aTEIsIM,
MPUBEJICHHBIM B TaOJUIAX, OMNEPUPYET MNPUOOPETEHHBIMU
3HAHWUSMH, YMCHUSIMHU, HaBbIKaMu. Ho MMOKa3pIBaeT HETITyOOKHE
3HaHUS, TPU OTBETEC HE JOMYyCKaeT TpyObIX OMIMOOK WIH
MPOTHBOpEYUH, OAHAKO B  (OPMYJIUPOBAaHUM  OTBETA
OTCYTCTBYET JOJI’)KHAS CBSI3b MEXKIY aHAIM30M, apryMEHTaluen
W BBIBOJAMH, B PEIICHUH 3a7a4 MOTYT COJEpKaThCs TpyObIe
omuOKku. J[7s ToMydeHusT MPaBUILHOTO OTBETa TPEOYIOTCS
YTOUYHSIOIINE BOMPOCHI.

HeynosneTBopuTtenabHO

He BbemonHeHs! o00si3aTelbHbIE YCJOBHSA IOATOTOBKH
CTYIeHTA K NMPOMEKYTOYHOH aTTeCTallMH, IPEAYCMOTPEHHBIE
nporpammont auctuiimebl, WJIM  cryneHT aemMoHcTpupyeT
HEINOJHOE  COOTBETCTBUE  3HAHWUH, YMEHHH,  HaBBIKOB
NPUBEJCHHBIM B Ta0iuuax, MJOMYCKAalOTCS 3HAUYMUTENbHBIE
OLIMOKH, MPOSIBIISETCSI OTCYTCTBUE 3HAHUM, YMEHUI, HAaBBIKOB
[0 psAy IOKa3arejaed, CTYJEHT WCHBITHIBACT 3HAYMTEIIbHbBIC
3aTpyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUAMU U YMEHUSMU.

3. OueHo4YHbBIE CPeICTBA

n/n

HaunmenoBaunue
OIICHOYHOT'O
cpeacTaa

Kpatkas xapakTepucTHKa OLEHOYHOTO

IIpencraBnenue
OLICHOYHOI'O CPEICTBA

cpeicTBa 5 DOC

KoHntponbHas
(camocrosTenbHas
) pabota

(KP)

CpenctBo mpoBepkH yMeHMH mpuMeHsATh | KoHTposbHbIE

MOJIYUCHHBIC 3HAHUA IJIs PCHICHUA 3a/1a4 3aJaHusg

ONPENICJIECHHOI0 THUMa [0 TeMe WU
pazzaeny
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PacuerHo- CpenctBo npoBepku yMeHHMH NpuMeHsTh | Kommuiekr  3amanHuit
rpadudeckas IIOJIyYEHHbIE  3HAaHMS IO  3apaHee | A BBIITOJTHEHUS
pabota ONPEACICHHON METOOUKE IJIsl PEIICHUSA | pacYeTHO-
3a7a4 WIM 33JaHUi 10 MOAYJIO0 HIN | rpaduuecKoi
(PTP) JUCLUIIMHE B LIEJIOM. paboThI

VYeTHBII onpoc

CpencTBo KOHTPOJIs, OPraHU30BaHHOE KaK
crnenuanbpHag Oecelga IMeHarordyecKoro
paOoTHHKAa C OOydYaloUMMCS Ha TEMBI,
CBSI3aHHBIE C U3y4YaeMOW TUCIUIUIMHOMN, U

Bomnpocs! no

cobecenoBaHue, TeMaM/paSLLeJ'IaM
paccuMTaHHOEC Ha BBIICHEHHE O0BbeMa
(YO) 3HAHUN obOyyaromerocs o AUCHHITTHHEL
ONpPEICTICHHOMY paszeny, TeMe,
npoOJemMe U T.11.
Cucrema CTaH/IapTU3UPOBAHHBIX
Tecr 3aJjaHui, TIO3BOJISFOIIIAS
(T) aBTOMATH3UPOB BapuanT tecra
aThb  NPOIEAYpY H3MEpPEHUs YypOBHS
3HaHUU U YMEHUH 00yyaromerocs.
5 | Dx3ameHanmonHbl | CpeAcTBO TPOBEPKM 3HAaHWUN, YMEHUH, | DK3aMeHallMOHHbIC
e OuneTsl HABBIKOB. MOXET BKJIIOYAaTh KOMILJIEKC | OMIIETHI
(3B) TEOPETUUECKHIX BOIIPOCOB, 3ajad,

MPAKTUYCCKUX 3aJaHuM.

3.1. Tekymuii KOHTPOJIb

O1leHOYHBIE CPENICTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH BKIIOYAIOT KOHTPOJIbHBIC
BOIIPOCHI U 33J1aHus B (GOpMe OJIAHKOBOTO TECTUPOBAHUS JIJII KOHTPOJISI OCBOCHUS 00YYaIOITUMUCS
pa3aenoB AMCUUILIUHGI, ipueM PI'P.

Coaep:xanue pacueTHo-rpaduyecKkux pador.

PacuetrHo-rpaduueckas padora Nel no nuddepeHnuaIbHOMY HCHHCTEHHIO (PYHKIUI 0HOI
nepeMeHHOi

Kpatkoe copepkanue 1 3Tarbl pacyeTHO-rpauueckoil paboThI:
[Ipenen unciaoBoii Mocae10BaTEAbLHOCTH, TIpeaAeT PYHKIIUH.
HccnenoBanue (GpyHKIMK HA HEIPEPHIBHOCTb.

Brrunciienne npou3BOAHBIX (YHKIIMH.

HccnenoBanue GyHKINU, TOCTPOEHUE TPaUKOB.

PacuerHo-rpadguyeckas padora Ne 2 o pyHKIMAM HECKOJIBKHX NePpeMEHHbIX.

Kpatkoe coaeprkanue pacueTHO-Tpauaeckoit paboThI:
ODyHKIHUU HECKOJIBKUX IIEpeMEHHbIX. YacTHbIe Tpou3BOAHBIE. [I[pOM3BOAHBIE OT CIOKHBIX
¢ynkuuit. [Ipon3BoaHAs TI0 HAPABJICHUIO M TPAAUEHT. DKCTPEMYM (YHKIUH JIBYX TICPEMECHHBIX.

PacuerHo-rpadguyeckast pa6ora Ne 3 10 HHTErpaJIbHOMY HCYHMCICHHIO.

Kpartkoe copepikanue u 3Tarbl pacdeTHO-rpaduaeckoit paboThI:
Ilepguviti sman:
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Mertoas! nHTErprpoBanus. BeruncneHne Heonpe1eIeHHBIX HHTErPAJIOB.
Bmoporti sman:
[IpunosxeHus onpeaeieHHbIX HHTETpalioB. VccnenoBanne CXOAMMOCTH HECOOCTBEHHBIX
HMHTErPAJIOB.
KommiekT 3aganuid
JJIsl BBINIOJTHEHNUsI pacdyeTHO-rpaguyeckux pador (PI'P)
no pucuumnianae «MaTeMaTHYeCKHH aHAJIN3)

Teopus npenesios u nuddepennupoBanue GyHKIUU OTHON NepeMeHHOH

1. Haiitu npenensr:

o (2on) —(1+n)  Jnv2-33n +3
nm 2 2 lim

7

2 +3Y ne
: - - ) -1
;111—{2{2112+1j limn(\/n2+1—n) hm(n Oj .

, n—owo , n—ow I’l+1

1 2x> +11x+15 " 4x?

11{13— im——

x> x+3 . x>0 8in” 3x |

2 5! . sin3x

im——— lim . el

n—w 3"+2 + 5” x—0 1 _ ex2 }Lr}rl()(l 3x)
0, x<-7

y=1sinx, —7<x<0

7, x>0

2. UccnenoBaTh Ha HEMIPEPHIBHOCTD U BBIMOJIHUTD YEPTEXK:

3. Haiitu npou3BOAHYIO (QyHKIIHU:

2(3x3 +4x7 —x—2)

r= 151+ x ' y =Inarcsiny1—e**.

37 +1
x= ,
3
tgx —ctgx (7
= to=— —°= =sm| —+t¢|.
y = arctg \/5 y (3

cosb6x

= =arct 2;+sinln2x
Y Ssin(12x+1) yoaee

V1=2x7

y =arctg’ In
x+2

()

3
. X
s1n(x—2y)+—:7x ;
y x=e'cost, V=€ Cost



4. CocTaBuTh ypaBHEHHS KacaTeIbHON M HOPMaJIM K JTAaHHOW KPUBOW B TOUYKE C aOCIMCCOM

y=x>+8/x-32, x,=4.

X -

1
X)=x + —
5. IIpoBecTu moTHOE UCCIIEIOBAHNE U TTIOCTPOUTD IpauK X
DYHKIHMH HECKOJbKHX IepPeMEeHHBIX
x> +3y°
— =
1. HaiitTu yacTHbIE IPON3BOAHBIE BTOPOTO MOPSIIKA, YOSTUTHCS, YTO “» ~ “v : Xy
2
_JY
N - My(%3s). -~ Ax My(4,6)
2. Haiitu rpamueHt QyHKIMn 2 =f(%.») Brouke Mol¥0:)0). X, ovHES,
2 2
3. VccneoBath Ha skeTpeMyM dyHkuuo 2 =X —X+y" +2y
HNuTerpuposanue
BbrunciauTh HeonpeesJeHHbIE HHTETPabl
| dx
- = X
2x++x  [x-27dx I(x +1)e"dx  Jxcos3xdx [e*cosxdx
dx dx J x+18 dx x+1 sin’ x
I = (x—6)(x+2) I e
x°—6x+18, " x"+6x+5, x+3 cos“x

Boruucautsb ONMpEACJTCHHbIC HHTEIPAJIbI

7.6 1 dx 1 & dx
3sin? xcosxdx —_— x—De*dx _
!) ) 0v1+3x {)( ) ) {x«/7+lnx,

6 dx 2 14+x? <4 dx Lx? +2x
- dx [——— ———dx
{1+«/3x—2, Sarcigy 1 (3x+5)° ) £ ¥+l
Ng 3 7.6 1
jxgdx f*/4—x2dx j3sin2xcosxdx J- dx

o y1+x* 0 , 0 , ovI+3x

j(x —De"dx

0 , !x\/7+lnx

Heco0cTBeHHBIC HHTETPAJIBI

1. Ykaxxute, Kakoi 13 HECOOCTBEHHBIX HHTETPAJIOB SIBJISETCS CXOIAIINMCS

T\/;dx, ofx_3dx, T\/;dx
1 1 1 .
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© dx

2
2. BBIYHCIIAT HHTETPAI, YCTAHOBHUTH €r0 CXOMMOCTD HIIH PACXOIUMOCTD = 1+ X

Tln xdx

3. Beluucinuth HUHTCIrpajl, YCTAHOBUTD €T0 CXOAUMOCTDb WJIN PACXOAUMOCTD 1

a dx
[

4. BeI4ucianTh HeCOOCTBEHHBIN HUHTCrpal ovXx | YCTaHOBUTH €TI0 CXOAUMOCTDb HJIN
pacxoauMOCThb.

ax

2

5. BBIMUCIUTS HECOOCTBEHHDIH HHTErpa —1 CTaHOBUTH €ro CXOIAUMOCTb WIN
Y

PacxoUMOCTb.

T dx

6. BeI4MCITUTh HHTETPAJ, yCTAHOBHUTH €r0 CXOAMMOCTD WIIH PACXOAUMOCTD Sl ’
o
I In xdx
7. BBIYHCITUTE MHTETPAJI, YCTAHOBHUTH €TI0 CXOAMMOCTh WIIH PACXOJIUMOCTh |

¢ dx

2

8. BeIunciauTs HECOOCTBEHHBIN HUHTErpai; -1 X , YCTAHOBUTD €0 CXOAUMOCTb UJIN
pacxoauMoOCThb.

KpaTtHble uHTErpasbl

1. I3MeHUTh NOpSAJOK UHTETPUPOBAHMS B IBOTHOM UHTETpaJIe

o t—

Jas [ £ vay

2-y
dy [ f(x,y)dx
a. o 2x , b. Jy

[Jao—x*—y*ydxdy,  D={(x,y)|1<x<2, 0<y<2}
2. Beraucnure (0

3. Beruucinuthb

JI(Iszyz +16x3y3)dxdy;
D

D: le,yzxz,yz—\/;.
4. BEIYACIUTE

2
[[(x* + y)dxdy,
(D) D — MHOXXCCTBO TOYCK IIJIOCKOCTH, OrpaHI/I‘IeHHOC JIMHUSIMHU

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

5. Haiity miomaas (puUrypbl, OrpaHHYEHHON JAHHBIMU JTHHUSIMH
y=3/x,y=4ex, y=3,y=4.

2
6. Haifty miomazns Gpurypbl, orpaHnueHHoi muansivg Y =% | V==X +2
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8. Haiitn 00beM Tena, nosydennoro BpamenneM Bokpyr ocu OY ¢urypel, orpanndennoii

_ 3 _ _
maamsvu V=%, Y=l x=0

9. Haiit 06beM Teia, modydeHHOro BpamenueM Bokpyr ocu OX gurypsl, orpaHuueHHOM
— 2 2 _

maausmu V=X V=X

KonTpoJsbHbie paboTsl (IpUMeEpbI)

BapuaHTt

1. Noctpoutsb rpaduk: V = 3cos2x

2. Hantn npegensoi:

2 2
i (5-n) +(5+n . 1—cos2x X =x*=x=2
lm ey lim e im
1) —n _( +n) 2)70 ¥ ] 3) =2 x° =2x* 4+ x—2
’ 1 1 20\ —
. X —X— +xcos2x )+
4) x—2 ln(x_l) 5) 0 1+XCOS.X 6) )1(1};1;} X X x+1

—x, x<0
2
y=9x,0<x<2
3, x>2
3. WUccnenosatb Ha HENPEPBLIBHOCTb M BbIMOHUTL YepTeXx:

BapuaHr

!
1. Haittn npoussogHyto Vs :

=arctg’ In
a)y g x+2

6) y=(x)

B) y r) x=¢ "' cost, y=e cost

. £1 1 J
lim| ——
2. Haiitn “7°\ X  arctgx

3. MpoBecT NoAHoe UccaesoBaHue v NOCTPOMUTL rpaduK X

Bapuanr.



ou

Nel. BoruncnauTb Npou3BOIHYIO IO HAIIPABIIEHUIO OS u uaiitu MOZYJIb BEKTOpa I'PaiUEHTa IS

X
U=2xy+——+2°
byHKIIH VY B TOUKE A(6;9; 1) B HaIIPaBJIEHUHU, COCTABJISIIOIIEM C OCSIMU

cosoc—i cos,ﬁ’—é <z
7’ 7752

KOOpAMHAT yTJIbl

z=xy(1-4x* —4y)-5

Ne2. UccnemoBaTh Ha SKCTpeMyM (DYHKITUIO

dz
4 : —
N3, Z=1In(y —x ), x=A/SInt, y=C0S!  {aiu df

Bapuant

Boiyucaume:

16 )
I i I(2x+1)-lnxdx
9\/;_2. 2.1 .
3x? -4 sin® 3x 2x-1
—dx. —dx. X
3. J‘xz—i-4x * 4. J‘cosz3x * 5. J‘\/4—2x—x2

1. BbIUUCIUTH UHTETPAJIBL:

- -
'lfxe dx . '!x\/m

MN306pa3nTb 061aCTb MHTETPUPOBAHMA U U3MEHUTL NOPALOK UHTETPUPOBAHUA B MOBTOPHOM UHTErpane
0 V25-x7
[ax [ rGsydy.
-4 0

BblumcamTb naowaab oOuUrypbl, OrpaHUYeHHOM NUHUAMU

2
y=2-x", y=x.
BapuaHT 3aAaHui1 TPEHMPOBOYHOrO TecTa.

3apaum

_arcctgi/; dy—?
1yacte 1. ¥V =sinlnx, ', y" =2 2. Y= x Yo 3 y=3x"+xe",x,=2[0x=0,1, Uy—?

’
4. Haiitn npoussogHyto Vs :
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y =3 Sil’l4 x_3 arctg7 x
a) V X 6) V=X

e” +Z =cos3x

B) x r) X =cost+sin¢, Yy =sinf—tcost

2
5. MccnenoBath Ha aKCTpEMYM f(x) - (x—3) (x—S) .

6. Hal'Tn nHTepBasibl MOHOTOHHOCTM X .
x3
. f(x):——16x [_51]
7. HaitTu Hanbonbluee, HaMMeHbLIee 3HaYeHne GyHKUUK 3 Ha oTpeske S
2 X = !
8. MocCTpounTb KacaTenbHyto K rpadury GyHKLUK f(x) = 3arccos x B TOUKe 2.
2 yactb 9. Haiitn npegensi:
(3+n)2—(2+n)2 ) tg5x
lim > > im tg2x im X +2x-3 lim 3
n—»oo U e—— V4
1) (2+n) =(1-n) 2) 0 e 1 3) 3 +5x +6x  4) 5 B
3 yactb
0, x<-rx
y=4qsinx, —7<x<0
10. UccnepnoBaTb Ha HEMPEPLIBHOCTD M BbINOJHUTD YEPTEXK: 7, x20
3
b
x) =2
11. MpoBecTn NoNHOEe NccnefoBaHME N NOCTPOUTb rPadmK x —4.
KonTtposbHbie padoThl (MpuMepbI)
BapuaHr
1. Moctpoutb rpaduk: V = 3cos2x
2. HaltTn npegenbl:
2 2
lim(s_n) +(5+n) I—cos2x X =x*=x=2
o (5-n) —(5+n) lm— - W
1) 2)20 et —1 3) 22X =2x"+x-2
2 1 L
. X —X- I+xcos2x |
lim— lim| ————= =~ . ( 2 )
4 In(x-1) 5) 0\ 1+xcosx ) g) )161_>rr010 x—vx —x+1



—x, x<0
y=4x>,0<x<2
3, x>2

3. MccnepoBaTb HA HENPEPbLIBHOCTb M BbINOAHUTL YepTeX:

BapuaHTt

!
1. HaliT nponssogHyto Vs

y=arctg’ In Jx
a) x+2 6) )~

(V)

3
sin(x—2y)+x—:7x t
B) Yy r)x:e_'cost,y=e cost

. [1 1 J
lim| ——
2. Haiitn 77\ X  arctgx

3. MpoBecTn NoaHOE UCCNeA0BaHUE U NOCTPOUTb rpaduK X,

Bapuanr.

ou

Nel. BeruvcauTh Npou3BOIHYIO [0 HAIPABJICHUIO OS u uaiitn MOJyJIb BEKTOPA I'pajiueHTa IS

X 3
u=2xy+——+z
q)YHKI_[I/II/I y B TOYKC A(6’9’ 1) B HAIIpaBJICHHUU, COCTABJISIOIICM C OCSIMU

cosoz—é cos,B’—é i
7’ 772

KOOpAMHAT yTJIbl

z=xp(1-4x> —4y)-5

Ne2. Viccnenosarh Ha SKCTPEMYM (yHKIHIO
dz
Ne3. Z = In(y —x4)’ x=A/sint, y=coSt purm df

Bapuant

Boryucanumoe:

2
j(zx +1)-In xdx
1

1. 9\/;_2. 2.

3x* —4 in® 3 -1,
; J~ x dr. 4.J~sm X J' .

X.
cos’ 3x 5. " V4-2x—x°




1. BBIYMCITUTH HHTETPAIIBI:

o -
'lfxe dx . !xm

V|306pa3MTb obnactb UHTErpnpoBaHnAa N USMeHUTb NOPALOK UHTETPUPOBAHNA B MOBTOPHOM UHTErpane
0 25-x7
[ax [ foyady.
-4 0

BblumcanTb naowaab oOurypbl, OrpaHUYEHHOU NUHUAMU

y=2-x, y=x.

BapuaHT 3a4aHNi1 TPEHMPOBOYHOrO TecTa.

3apaum
_ arcctgi/; dy—2
1yacte 1. vV =sinlnx, y',y"=? Z_y_ x Yo 3 y=3x"+xe",x,=2[0x=0,1, Uy—?
!
4. HanTn npon3BoaHYto Vs
y=3 sin’ x=3
- arctg7x
a) X 6) y=x""
e +X =Cos3x . .
B) x r) X =cost+sin¢, V =SIN{—1cost
2
5. UccnenoBath Ha aKCTPEMYM f(x) - (x—3) (x—S) .
2x
} y=—
6. HanTtn nHTepBasibl MOHOTOHHOCTHU X .
3
X
f(x)=—-16x [_5.1]
7. Haiitn Hanbonbllee, HaUMeHbLIee 3HaYeHne GYHKUMM 3 Ha oTpesKe >0l
, 1
— X=—
8. MNocTpounTb KacaTesibHYto K rpadmKky GyHKLUK f(x) = 3arccos x B TOYKe 2.
2 yactb 9. Hantn npegensl:
(3+n)2—(2+n)2 2 thx
lim > > . tg2x ) x +2x-3 lim 3
n—o _ _ x 3 2.2 . X z
1) 2+n) —(1-n) 2) 0 1 3) 0 +5x7 +6x  4) 5 B
3 yactb
0, x<-rx&
y=9sinx, —r<x<0
7, x>0

10. UccnepoBaTb HA HEMPEPLIBHOCTb U BbIMNOJIHUTL YepTeX:
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2
11. NpoBecTV NoAHOE Uccieg0BaHME U NOCTPOUTL FpaduK x —4.

Kpurepuu ouenkmn:

- OILIEHKA «3a4TE€HO» BBICTABIIAETCI CTYIEHTY, €CIIM OH pETYJIAPHO B TEUYEHUE CEMECTpa
NPEJICTaBIsUT PEeUIeHUs 3a/1ad, BBIMOJIHWI MOJTHOCTHIO BCE 3a/laHUs M UX 3alIUTHI, OTBETHUB Ha
BOIIPOCHI MIPENO/1aBaTels;

- OLIEHKAa «HE 3aYTEHO» BBICTABIISAETCS CTYJEHTY, €CJIM OH HEPEryJsipHO B TEUYEHHE CEMEecTpa
MNpEaACTaBIANl PpCHICHUA 3aa4d, BBIIIOJHUII 3adaHUSA HC IOJHOCTBIO WA BOO6IJ.I€ HC NpCACTaBJIAT
paboTel Ha TPOBEPKY, JOMYCKAeT CYLIECTBEHHbIE HETOYHOCTH B OTBETaX HA BOIPOCHI
nmpenoagaBaTeiis.

Jlnis mpoBeCHUST TEKYIEro KOHTPOJS 3HAHWK CTYJEHTOB B JUCTAHIIMOHHOM (opmaTe B
pa3paboraHHbIX Kadenpoi «MaTemaTtuka» OHJIaWH-Kypcax UMEIOTCS MPOMEXKYTOUYHbIE (MPOOHBIE)
TECTBHI.

3.2. IIpome:kyTOUYHAasI aATTECTAIIHS

[IpomesxyTouHas aTTecTanus - (3K3aMEH) MPOBOJUTCS 110 OMIeTaM B yCTHOH (opme.
Bpewms 114 moAroToBKU OTBETa Ha BONPOCH! HE Oosee 45 MuH.

Buner BiItO9aeT TEOPETUUECKHIA BOTIPOC U 33/1a4H.

KommuiekTsl 5K3aMeHaIMOHHBIX OMIETOB XpaHATCS Ha Kadeape «MaremaTHkay.
TunoBble BAPHAHTHI ONJIE€TOB MPUJIATAIOTCH.

KommiekT Bonpocos

no pucuumnae «MareMaTH4ecKu aHaJIu3)

JAnddepennuanbuoe ucunciaenne GyHKIU OTHON NepeMeHHOH

[TonaTne nepeMeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUSI.

MOHATHE (DYHKIIMOHATILHON 3aBUCUMOCTH, KiacCuUKaIus (yHKIIHA.

OmnpeneneHye U TUIBI YUCIOBOM MOCIEN0BATEIBHOCTH.

[Ipenen YHCIIOBOU MIOCJICIOBATEIILHOCTH. Apudmernueckue onepanuu HaJ

IIOCJIEZI0BATEIBHOCTSIMHU.

5. VYcnoBus CylecTBOBaHHMS KOHEYHOIO TpeJesia YHUCIOBOM IOCIIEeI0BAaTEIbHOCTH (TEOpeMbl
Komm u Beiiepmirpacca).

6. Bropoli 3ameuaTenbHbIN Npeaes.

7. llpemen ¢yukuuu. Omnpenenenus. ['eoMerpudeckas HHTEpIpeTAMsl TOHATHA Mpeaena
(dbyukaun. CBOMCTBA MIPEICIIOB.

8. beckoHeuHO Majble, 0ECKOHEYHO OOJbIINE (PYHKINH.
[TepBrIil 3amMevaTenbHbBIN IPEE.

10. beckoHeYHO MaJjble BEIMYMHBI. DKBUBAJCHTHbIE OECKOHEYHO Majble U UX MCIIOJIb30BAaHUE MPU
BBIYMCIICHUH NpeaenioB. Tabinia 3KBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

11. HenpepbIBHOCTh (YHKIIMM B TOYKE M Ha TNpoMexyTke. OTHOCTOPOHHHE MpEIebl.
Knaccudukanms Touek paspoiBa rpaduka.

12. CpoiicTBa (yHKIMIA, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beliepiurpacca, bonbiano — Komm).

13. IlpousBoanas. I'eomeTpudeckuii 1 Gu3HMUECKUil CMBICH MPOU3BoHON. KacaTenbHas u HopMaib

K IUIOCKOM KPUBOM.

i e
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14.
15.

16.

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

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.

AR S e

5 0

O

"\OPO.\‘.O\.U’:';S“!\’:—‘

O

Tabnuia mpou3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

CBsi3b MEXY CyIIECTBOBAHUEM MTPOU3BOJHON (PYHKIIMH B TOUKE U HETIPEPHIBHOCTHIO (DYHKIIUU
B TOM 7K€ TOYKE.

[Ipon3BogHass CymMMmbl, TPOU3BEIEHHUS, YacTHOro. IIpow3BomHas CIOKHOW W OOpaTHOU
(GYyHKIMA.

[Ipoun3BogHas TapaMETPUUECKHU 3aJaHHON (YyHKIIUH.

[IpousBonHas GyHKUINH, 3aJaHHON HESBHO.

JudbdepennmpoBanne cI0KHON MOKA3aTEIbHON (DYHKITHH.

Huddepenuupyemocts. Juddepentman. ['eomerpuueckuit cMmbicn nuddepennuana.
[IpouzBoaubie u MU GEepeHITNATBI BHICIIHX MTOPSIIKOB.

OcHoBHble TeopeMbl auddepenimanpaoro ucumcienus (teopema @depma, Teopema Pous,
teopema Jlarpanxka, Teopema Komm).

IIpaBuio Jlonurans.

Muorounen Teinmopa u ero cpoiictBa. @opmyna Teimopa. OcTaTouyHbld WieH (GOPMYITBI
Teiinopa B hopme Jlarpamxka u Ileano.

AcumnToThl Tpaduka GyHKIIUH.

OkerpemyM. Heobxonumoe yciaoBue s3kcTpemMyma.

JlocTaTouHbIE YCIIOBUS IKCTPEMYyMa.

JlocTarouHoe ycnoBue Bo3pacTanus (yObIBaHUS ) (QyHKIHH.

HaubGonpiiee u HanMeHbIlee 3HaUCHHUS (YHKIIUA HAa OTPE3KE.

BrInyki10cTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yciioBie BOTHYTOCTH (BBITYKIIOCTH).
Heob6xomumoe ycnoBue Touku nepernda. JloctaTounoe ycinoBue neperuoa.

OOm1ast cxema NOCTPOCHUS U HCCIIEI0BaHUSA Tpaduka QyHKIUH.

@OyHKINH HECKOJIBKHUX NepeMeHHbIX

Omnpenenenue U TeOMETPUIECKUI CMBICT (PYHKINUU ABYX MEPEMEHHBIX.

JIuHUYM ypoBHS QYHKIUH JIBYX TIEPEMECHHBIX.

YacTHbie MPOU3BOIHBIE (DYHKIIMN HECKOJIBKUX MEPEMEHHBIX, UX TEOMETPUUECKUNA CMBICT
OyHKIIUN HECKOJIBKUX MEPEMEHHBIX, IOHATHE MoJHOTO Auddepennnana.
JuddepenunpoBanue CI0KHBIX GYHKINI HECKOJIBKUX MEPEMEHHBIX.

[Ipou3BoHBIEC BBICIINX MOPSIIKOB (PYHKIIMN HECKOJIBKHX MepeMEeHHBIX. CMeIIaHHbIe
npousBoansie. Teopema llBapua.

[IpousBoaHast GYHKINU HECKOIBKHX TIEPEMEHHBIX 110 HAITPABIICHHIO.

[Ipon3BoHas 110 HAPABICHUIO U TPAJUEHT CKaJISPHOTO MOJIS.

DKCTpeMyM (PYHKIIUU HECKOJIBKHUX MEPEMEHHBIX.

HeobxonuMoe u 1ocTaToOuHOE YCIOBUS IKCTpeMyMa (GYHKIUH IBYX MTEPEMEHHBIX.

HNHuTerpajbHoe HcUHMCIeHHE

[TepBooOpa3Hasi, HeompeaeIeHHbIM HHTErpal. TabauIa OCHOBHBIX HHTETPAJIOB.

3aMeHa IEPEMEHHON ¥ HHTErPUPOBAHKE 10 YaCTSIM B HEOIIPEIETICHHOM UHTErpalle.
WuTerpupoBanue ¢ HIOMOIIBIO MOABEACHUS 101 3HaK AuddepeHnmana.

HHTerpupoBanue painoHaIbHBIX APOOEH.

HHTterpupoBanue 10 4acTsIM U 3aMEHA IEPEMEHHON B OIIPEICIICHHOM UHTErpale.
WuTerpupoBanue TpPUroHOMETPUUECKUX (DYHKIIMHA, OCHOBHBIE IPUEMBI.

WuTerpupoBanue UpparioHaIBHBIX (PYHKIUI.

YHuBepcainbHas TPUTOHOMETPUYECKAs TIOJCTAHOBKA.

OmnpeneneHHblil nHTErpai u ero ceoiictea. ®opmyna HetoTona — JleiiOnuma.

[IpunoxeHus onpeneneHHOro HHTErpaia K pelieHHI0 FeOMETPUIECKUX U (U3NYECKUX 3a/1ad.
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11. Beruncnenue miomnaiei ¢ moMoIbio onpeeIeHHOro HHTerpaia.

12. Beryucienue miomaan U JUIMHbBI KPUBOM, 3aIaHHON YpaBHEHUSIMU B ITapaMeTPUIECKOi opme.

13. Boluncnienue mionaan KpUBOJIMHEUMHOTO CEKTOpa B MOJISIPHBIX KOOpAUHATAX.

14. BpluniciieHue TIuIolmIaaed B MPAMOYTOJbHBIX W TOJSIPHBIX KOOPAMHATAX C IOMOIIBIO
ONPEJIETICHHOTO UHTErpasa.

15. Beruncienue JUIMHbI IyTH ¢ TIOMOUIBIO OMPEICIICHHOTO HHTErpaa.

16. Beruncnenue JJIMHbI IyTU KPUBOM, 3aJaHHON ITapaMeTPUUECKH.

17. Beruucnenne o0bemMa Tesna BpalleHus ¢ TOMOIIBIO OMPEIeICHHOTO HHTETpasa.

18. Beiuncnenue miomnaam NOBEPXHOCTH TeJla BPALLEHUS.

19. HecoOGcTBEHHBIE HHTETPANIBI TIEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIUMOCTH U PaCXOAUMOCTH
HECOOCTBEHHOT'O MHTETpaa.

20. HecoOcTBEeHHBIE HHTETPAJIBI OT Pa3phIBHBIX (PYHKITUH.

TunoBble BApHAHTHI OUJIETOB
10 AUMCOUIIIIMHEC «MaTteMaTHYeCKHH aHAJIN3»

MHWHHCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUNCKON ®EJEPALINU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHME BBICIIEI'O OBPASOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

dakynbTeT 0a30BBIX KOMITCTEHITHH, Kadenpa «Marematukay
JucnuruimHa «MaTeMaTHYeCKui aHaIu3»
Kypc 1, cemectp 2

3K3AMEHAILIMOHHBIN BUJIET

1. TlepBooOpa3Has, HeompeneaeHHbIN HHTerpai. Tabnuia OCHOBHBIX HHTETPAJIOB.
dx

“ 4
2. BBIUMCIHT HEONpPeAeNeHHbI HHTerpan ~ VO —X +45—X

3. Haiitu rpaguent Gynkuun = YV B touke M,(1,4)
4. YkakuTe, KAKOH M3 HECOOCTBEHHBIX UHTETPAIOB ABJISAETCS CXOMAIIUMCS

I\/;dx, I xdx, I \/E dx
1 1 1 .
5. Haiinute skcTpeMyMsl 1 Touku nepernba Gynxmmn Y = (X~ De™,

YTBepkIeHo Ha 3aceqaHuu Kadeapsl MatemaTtuku «_03» 05 2023 r., mporokos Ne 10

H.o. 3aB. kadenpoit H.B. BacunbeBa / /

MUHHCTEPCTBO HAVKH U BBICLIIET'O OBPAZOBAHIS POCCUMCKON ®EJIEPALIN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHME BBICLIEI'O OBPASOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

dakynbTeT 0a30BBIX KOMITCTEHITHH, kadenpa «MaremaTuka»
ObpazoBarenbHas nporpamma 09.03.01 «MHpopmaThka 1 BEIYUCIUTENbHAS TEXHUKA
Kypc 1, cemectp 2
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DK3aMeHAIMOHHBIN onJteT Ne 1

1. HecoGcTBeHHBIE HHTETPAIBI MIEPBOTO M BTOPOro TUMa. IIOHATHS CXOIMMOCTH U pacXOAUMOCTH
HECOOCTBEHHOTO MHTETpaJa.

t 21
19 o X = 3 y = 3
2. Haiitu npou3BoaHy0 GyHKIINH, 3aJaHHON MTapaMeTPUIECKU 1+1¢ 1+¢ .

3. HUccrnemoBarh Ha 9KCTpEeMyM (QYHKIHUIO Z X —x+y 42y,
7.6
J' 3sin’® x cos xdx
Beruucnoute onpenencHHblil UHTErpal 0 .

5. Haiitu 00beM Tena, nosydeHHoro BpamenueM Bokpyr ocu OX urypsl, orpaHuueHHOM
— 43 — —
mmuamu Y =X, Y=l x=0,

YTBepkIeHo Ha 3aceqaHuu kKadeapsl MatemaTtuku «_03» 05 2023 r., mporokos Ne 10

W.o. 3aB. kadenpoit H.B. BacunneBa / /

JIyis  mpoBeNCHUS TMPOMEKYTOYHOTO KOHTPOJS 3HAHWW CTYJCHTOB B JTUCTAHIIMOHHOM
dbopmate B pa3zpaboTaHHBIX Kadeapoi «MaTemMaTHKay OHJIaAWH-Kypcax HMEIOTCSI HTOTOBBIC TECTHI.
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