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1. Heamn, 3a024M ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00yUeHUs 10

AUCHHUIIJINHE

K ocHOBHBEIM yenim OCBOCHHA AUCHUILIMHBI «MaTremMaTHdecKuid aHaJIn3» CICOYET

OTHCCTH.

- BOCIIUTaHHE Yy CTYICHTOB O0IIei MaTeMaTH4eCKON KYJIbTYphI;
- IpUOOpEeTEeHHE CTYAEHTaMU LIMPOKOIO0 Kpyra MaTreéMaTH4YeCKMX 3HaHWM, YMEHMH M

HaBBIKOB;,

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTUBHOMY M JEIYKTHBHOMY MBIIICHHIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYULINH;

- YMEHHE CTYyJCHTAaMH pa3BUBaTh HABBIKM CAMOCTOSTENILHOIO HM3Y4YCHHs YYEOHOWH H
Hay4HOU JIUTEPATYPBI, COJIEpKAILEH MATEMAaTUUYECKUE CBEJICHUS U PE3YJIbTATHI;

- TOJTrOTOBKY CTYIEHTOB K JEATEIIbHOCTH B COOTBETCTBUU C KBaIM(PHUKALMOHHOM

XapaKTepUCTUKON OakalaBpa MO HampaBICHUIO,

B TOM uucie (opMupoBaHUEe YMEHUU

UCIIOJIb30BaTh OCBOCHHBIE MATEMAaTHUECKUE METO/IbI B IPOPECCHOHATIBHOM 1S TEIbHOCTH.
- TOATOTOBKY BBICOKOKBAIM(ULIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHAX
uppoBol TYypOYJIEHTHOCTH M BBICOKMX TEXHOJIOTUYECKHUX PHUCKOB COBPEMEHHOH IH(pOBOI

OKOHOMMHKHU.

K ocHOBHBIM 3a0auam OCBOCHUS JUCHUITIIINHBI «MaTteMaTHYeCKHil aHaInu3) CIICayceT

OTHCCTU:

- OCBOCHHE CTYACHTAMH OCHOBHBIX TIOHSATHHA, METOJO0B, (HOPMHUPYIOMIMX OOIIYIO
MaTeMaTHUYECKYIO MMOArNOTOBKY, HEOOXOUMYIO JJIsl YCHEIIHOIO PEeLIeHNs IPUKIIaIHbIX 3a/1a4;

- (hopmupoBaHue y CTyJaeHTa TpeOyemMoro Habopa KOMIETEHIIUNH, COOTBETCTBYIOLIUX €0
HaIpaBJICHUIO OATOTOBKU M 00ECIEUNBAIOIINX €0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.

OOyuenne mno aucuuiuinHe «MaTeMaTH4eCKUld aHaiW3) HalpaBlIeHO Ha (OPMHPOBAHUE

y 00y4arommxcs  CIeAYIOIINX

KOMIIETEHIINH

B coorBerctBUun ¢ DI'OC 10.03.01

«MHpopmaronHas 6e30macHOCTbY», YTBEP)KICHHBIH NpuKa3oM MUHHCTEpCTBA 00pa3oBaHUS U
Hayku Poccuiickoit ®enepanuu ot 19.09.2017 Ne 929:

Koax u nanmenoBanue
KOMIIeTeHIIMH

HH}IHKaTopr HOCTHIKCHUSA
KOMIICTCHIHHU

VYK-1. CriocobeH ocymiecTBIsATh MOKCK,
KPUTUYECKHUI aHAU3 ¥ CUHTE3 UH(OpMAIIHH,
MNPUMCHATH CHUCTEMHBIH noaXoa AJid peIICHUA
IIOCTABJICHHBIX 3aJ1a4

NVYK-1.1. AHanuzupyeT 3aznady, BBIACIAS €€
0a30BbIe COCTABIISIONINE

NYK-1.2. OcymecTBasieT HOUCK, KPUTUIECKH
OlLIEHHUBAeT, 00001IaeT, CUCTEMATU3UPYET U
pamkupyeT HHPOpMaIHIo, TPEOYeMYIO /s
peLIeHNs TOCTABJICHHOW 3a1a4u

NVYK-1.3. PaccmaTpuBaer u mpeajiaract
palMOHATILHBIE BAPUAHTHI PEILICHUS
HOCTaBJIEHHOMN 337a4M, UCTIOIb3Ys
CHCTEMHBIN MOAX0]l, KPUTHUECKU OLIEHUBAET
UX JJOCTOMHCTBA U HEJOCTATKH

OIIK-1. CnocoOeH npUMEeHSTh
€CTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHbIE
3HaHUS, METOJIbl MATEMATHUECKOT0 aHaJIu3a U
MOJIEJTMPOBAHUS, TEOPETUYECKOTO U
AKCIIEPUMEHTAJIBLHOTO UCCIIEIOBaHUS B
npodecCuoHaIbHOM 1 TeTbHOCTH

HNOIIK-1.1.
MaTEeMaTHUKH,

3Haer OCHOBBI BBICIIIEN

METO/IbI " MOJIETIH,
MIPUMEHSIEMbIE B Pa3IMYHBIX 00JIACTAX.
NOIIK-1.2.

JUCKPETHON

YmMmeer MNPpUMCHATH  MCTOIbI
CUCTEMHOTO

aHaJIn34, MAaTEMAaTUYCCKOI0 MOJCINPOBAHUA

MAaTEMAaTUKU,
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IS HCCIIETOBaHUS u pa3paboTku
npodeccHoHABHBIX 3aad H  MPOIECCOB;
MPUMEHITh MaTeMaTU4YeCKOoe OOecreueHue
Mpd  MOJCIMPOBAHWU  TPUKIATHBIX U
nH(OPMAITMOHHBIX TTPOLIECCOB.

HMOIIK-1.3. Baageer MeToaMu COCTaBICHUSA
MaTEeMaTUYECKUX MOJICIICH U PEIICHUS 3a/1a4
JIMHEMHOTO M HEeJIMHEHHOTO

IIPOrpaMMHUPOBAHUS.

2.  MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuumimHa OTHOCUTCS K oOs3arenbHOM vactu Onoka bl: Monyns «Marematuuyeckue u
€CTECTBEHHO-HAYYHbIC JUCIUILITHHBIY.
Hucnurnnuna 6a3upyercs Ha CleAyomIeH, MpoiAeHHON TUCIUTLITUHE:
- JIMHEWHas anreopa.
Juctunnmna «MateMaTudecKuil aHanu3» JJOTHYECKHU CBsI3aHa C MOCIEYIOIUMU TUCIUTUIMHAMU:
B ocnoenoii vacmu:
. Huckpemnvie cmpykmypul U KOMILIOMUHS,
. Ocnosvt UKT;
OcHo8bl NPOCPAMMUPOBAHUS.
B uacmu, gpopmupyemoii yuacmuuxamu 06pazosamenbHblX OMHOWEHULL:

. Cmamucmuyeckue mMemoowvl 8e0-aHaATUMUKU;
. Aneopummvl u cmpyKmypol OGHHbIX;
. Mamemamuueckue memoovl aHaiu3a OAHHbIX.

3. CTpykTypa U cojep:KaHue TUCUUIIINHBI

OO0miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHBIE eUHUIIBI -144 vaca.

4.1. 3.1. Buasl y4eOHoii padoThbl H TPYA0EMKOCTh
n/n Buj yueOHoii padoThl Koawecrso Cemectp 4
4yacos
AyAUTOpPHBbIE 3aHATHS 72 72
B Tom unciie:
Jleknuu 36 36
1.
CemuHapcKue/mpakTHYECKUe 3aHATHS 36 36
2.
JlaGopaTopHble 3aHATHS - -
CamocrosiTesibHast padora 72 72
ITpomeskyTOUHAsI aTTecTAUMS
3K3aMEH D C)
Hroro 144 144




3.2. TemaTrnuyeckuii MiaH U3yYeHUS TUCHUTLTHHBI

Pazmemnién B npmiiokenuu 1 k pabodeii mporpamme.

3.3. Coaep:xanue pa3aejoB TUCHUIIAHBI

BBenenue

[Ipenmer, 3a1auu U conepkaHne TUCUUIIIMHBL. OCHOBHBIE ATAlbl Pa3BUTHS JUCLIUILINHEL.
CrpykTypa Kypca, ero MecTo M pojib B IOATOTOBKE OaKaiaBpa, CBSA3b C IPYTUMHU AUCIUTUIMHAMU.

Paznea 1. luddepennnanbHoe ncuucjienue pyHKuuii 01HOH nepeMeHHOi

Tema 1. Hucnoas nocneaoBarenbHOCTh. [Ipenen uncioBoil Mociaen0BaTeIbHOCTH U €T0
cBoiictBa. @ynkuus. [Tocrpoenue rpadukoB ¢pynkuuit. [Ipenen ¢pynkunn. OCHOBHBIE TEOPEMBI O
npenenax Gynkuuu. [lepBeiii 1 BTopoii 3aMevarenbHbie npeaessl. CpaBHeHHE 0ECKOHEYHO MaIbIX
1 0ECKOHEYHO OOJIBIINX BETUYNH. DKBUBAICHTHBIE OECKOHEYHO MAaJIble BETMYHUHBL.

Tema 2. HenpepbsIBHOCTH (GYHKIIHI B TOUKE U HA MPOMEXKYTKE, TOUKH pa3pbiBa (PyHKINH,
uX Kiaccupukanus. ACUMITOTH rpaduka QyHKIMH, UX KITaCCUPUKAIIHSL.

Tema 3. [IpousBognas Gpynkiuu. ['eomerpuyeckuii 1 GU3NISCKUN CMBICI POU3BOTHOM.
[TpaBuna quddepeHrpoBanus U GOPMYIIBI BBIYHCICHHS TPOU3BOAHBIX. TabauIIa Mpon3BOIHBIX
OCHOBHBIX DJJIEMEHTapHbIX (QyHKIUI. BbluncneHue mnpousBOAHBIX (GYHKIHM, 3aJaHHBIX
pa3IMYHBIM 00pa3oM.

Huddepennnan. [IpousBonusie u auddepeHnanbl BEICIIHX TOpsakoB. [TpubnmkeHHbie
BBIYUCIICHHSI C TIOMOIIBIO TN (HEepEeHITNAOB.

Tema 4. IlpaBuno Jlonuransa. dopmyna Telnopa. PackpeiThe HeompeneaeHHOCTEN
pasnuyHOro THMA. Pa3nokeHne OCHOBHBIX AJeMEHTapHbIX (yHKIuM 1mo ¢opmyne Teiinmopa.
[TpubnmkeHHbIe BBIYUCIEHUS C TOMOIIBI0 Gpopmyssl Teitnopa.

Tema 5. OcHoBHble TeopemMbl TUDDHEPCHINATBLHOTO WMCUUCICHUS. MOHOTOHHOCTH
dbyHkMHM, 3KcTpeMymbl HeoOxonumble M JOCTATOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKQJIBHOTO
skcTpemyMma. HccnenoBanme Bwimykioctd rpaduka (ynxmun. Toukum mnepermba rpaduka
(GyHKIHH.

Obmas cxema uccieqoBanus QyHKIMUA U TocTpoeHus ee rpaduka. CBoiicTBa QyHKIINH,
HEeNpephIBHBIX Ha oTpe3ke. Haubosbinee n HanMeHblllee 3Ha4eHUs (PYHKIIMH Ha OTPE3KeE.

Paznen 2. ludgdepenunanbHoe ucuucjieHne PyHKUM HECKOJbKHUX IMepeMeHHbIX

Tema 1. @yHKINM HECKOJIBKUX NMEPEMEHHBIX. JIMHUM U MOBEPXHOCTU ypOBHs. YacTHbIe
npousBoaHbie. [lonHbi nuddepenuan. [Ipou3BoHbIE CIIOKHOW (YHKIIMA HECKOJIBKHX
nepeMeHHbIX. YacTHbIe Mpou3BoAHbIE U TuddepeHIrans BecuX nopsakos. Teopema [lIBapiia.

Tema 2. [IpousBoanas no Hanpasiennto. [ paauent. KacarenpHas k kpuBoii. KacarenbHas
IUIOCKOCTh M HOpMalb K moBepxHocTH. Dopmyna Teiimopa. DkcTpemyM (YHKIIMH HECKOIBKUX
nepeMeHHbIX. HeoOX0quMBbIe U TOCTaTOYHBIE YCIOBUS AKCTPEMyMa.

Pa3nen 3. UaTerpajibHoe ncumncjieHue

Tema 1. IlepBooOpasznas. Teopema CyIIecTBOBaHUS HEONPEACICHHOTO HWHTErpaa.
Heormpenenennslit HHTErpai U ero cBoicTBa. Tabauila UHTETpajIoB OT OCHOBHBIX AJIEMEHTAPHBIX
¢byHk1mil. MeTo1 HemocpeICTBEHHOTO HHTETPUPOBAHUS.

MeToapl HMHTErpUpPOBAHMSI C IIOMOLIBIO 3aMEHbl IEPEMEHHOW, IOABEJEHHEM IOJ 3HAaK
muddepennmana. Meros HHTETPUPOBAHUS IO YACTSM.

WHTerpupoBanue paluoHaIbHBIX Ap00ei, HHTETpUPOBaHUE HEKOTOPHIX BUI0B UPPALMOHATBHBIX
U TPUTOHOMETPUYECKUX (DYHKIUH.



Tema 2. 3amaum, IpUBOAAIINE K MOHATHIO ONPEIEIEHHOr0 MHTerpana. OnpeneineHHbIN

WHTETpajl, €ro CBOMCTBA. YCJIOBUA HWHTETPUPYEMOCTH. MHTErpall ¢ NMepeMEHHBIM MpPeaesioM
unterpupoBanus. @opmyna Heiotona — JleiiOHuna. 3ameHa NMEpeMEHHOW B OIPENEICHHOM
UHTErpae.

[IpuiiokeHns OIpeNeIeHHOrO0 HHTEerpajga B T€OMETPUM M MEXAaHUKE (BBIUMCIEHHE

ioniaiel IIoCKux GUryp, AITUHBI KPUBOM, 00bEMOB.

Tema 3. HecoOCTBeHHBIC HWHTETpalibl MEPBOIO U BTOPOro poaa (1Mo OECKOHEYHOMY

MPOMEXKYTKY, OT HEOrPaHUYEHHBIX (PYHKIINNA HA KOHEYHOM IIPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, NpUBOJAIIME K KPaTHBIM UHTErpajiaM. J|BOHHONM U TPOWHOI UHTETpaIbL,

HUX CBOICTBA. HpaBI/IJ'Ia BBIYHCJICHUS I[BOﬁHBIX HHTCEI'PaJIoB.

3.4. Temaruka NpakTUYECKHX 3aHATHI MO JUCHHUILINHE
«MareMaTHYeCKHH aHAJIN3»

Ne Tema 3ansaTHA

/1

1 Pasznea 1. Di1eMeHTBI MATEMATHYECKOI'0 AaHAJIH3A.

Yucnosass 1nocienoBareabHOCTh. lIpenen 4ucinoBoM 1OCIENOBAaTENBHOCTH W €T0
cBoiicTBa. [IpaBuna npenensHoro nepexona. @ynkuus. Ipenen ¢pynkuuu. Teopemsl o
npenenax Gyakmmn. [lepBeiii U BTOpOil 3aMevaTenbHbIe PEIeIbl.

2 CpaBHeHHE OECKOHEYHO MalbIX U OECKOHEYHO OOJIBIIMX BEIMYMH. DKBUBAJICHTHBIC
0ECKOHEYHO MaJIbIC BEJTMYUHBI.

3 PackpeiTe HeonpeaeneHHOCTEN Pa3IMyHOro TUIa

4 HenpepbiBHOCTh QYHKIIMI B TOUKE U Ha IpoMexyTke. OAHOCTOpOHHME Ipeaesbl. Touku
paspsiBa pyHkuuu. [lpumepsl pemeHus 3agau

5 IIpousBonnas Qynkuuu. IlpaBuna nuddepeHurpoBanus U (GOPMYNbl BBIUHCICHUS
pou3BOHBIX. TexHuka nuddepeHupoBaHus

6 HuddepenuupoBanre  oOpatHbIX  GyHKIUN, (YHKIWHA, 3aJaHHBIX  HESBHO,
napaMeTpUIecKy, Jjorapudmudeckoe muddepeHpoBaHmue

7 Huddepenunan. [eomerpuueckuit cmbicn  guddepenimana. [IpousBognble H
mud¢depeHnnansl  BHICIIMX NOPAAKOB. IIpuOnmkeHHbIE BBIYMCIEHUS C IIOMOIIBIO
nuddepeHImanos.

8 [IpaBuno Jlonurana. @opmyna Teisopa. PackpbiTe HEONPENETEHHOCTEN Pa3IuYHOTO
tuna. Pa3noxkeHuss OCHOBHBIX 3JIEMEHTapHbIX GyHKUUH 1o ¢popmyne MakiiopeHa.

9 [TpubmxeHHbIe BEIYMCIICHUSI C TOMOIIBI0 (hopmyibl Teitnopa.

10 | [lonHoe nccnenoBanne GyHKIMNA U noctpoeHue rpapukos. [pumepst

11 | IlonHoe uccnenoBanue GyHKIMHA U mocTpoenue rpadukos. [Ipumeps! (IpoaomKeHue)
CamocrostenbHas pabota Nel Ha ceMuHape 1o QyHKIMSIM OAHON epEMEHHOM

12 | Pazgesn 2. PyHKIHMM HECKOJBKHX NEpeMeHHbIX. JINHUM M TIOBEPXHOCTH YPOBHS.
YacTHble Ipou3BoIHbIE U AU(depeHIral NepBoro nopsjaka.

13 | Ilonnslii quddepennman. IIpousBoausie cnoxHol dyHkiuu. I[IponsBonnas ¢pyHkuuy,
3alaHHOM HesBHO. YacTHble NPOU3BOAHBIE M U depeHIranbl BBICHIMX MOPSIKOB.
Teopema IlIBapua.

14 | IIponsBoaHas 1O HANPABJICHUIO. [’ paueHT.

15 | OkcTpeMyM (QYHKIIUN HECKOJIBKUX MepeMeHHbIX. HeoOXxonumbie 1 10cTaTOYHbBIE YCIOBUS
JKCTpeMyMa.

16 | CamocrosiTeibHasi paGora Ne 2 Ha ceMHHape N0 (YHKIMAM HECKOJbKHX
nepeMeHHbIX

17 | Pa3nea 3. UnTerpajibHoe HCHHCIEHHE

[lepBooOpasznas.  HeompeneneHHblii  WHTErpal W €ro  cBoicTBa.  Meton
HEMOCPEICTBEHHOTO HHTErPUPOBAHUS.
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18

WuTerpupoBaHre ¢ TMOMONIbIO 3aMEHBI IIEPEMEHHOW, MOJBEACHWEM IO/ 3HAaK
muddepennmana. MeTox HHTETPUPOBAHUSI 110 YaCTIM

19 | UnTerpupoBanue palMOHAIBHBIX Opo0€il, HMHTErpUpPOBAaHME HEKOTOPHIX BHJIOB
MppalMOHATBHBIX (DYHKITHIA

20 | MHTeTppOBaHNE TPUTOHOMETPUICCKUX (DYHKIIHMA.

21 | BeluucieHne ompeneeHHbIX uWHTerpanioB mo Qopmyne HeproTona-JleiiOnumna. 3ameHa
MIEPEMEHHON ¥ MHTErPUPOBAHKE N0 YACTSIM B ONPEJICTICHHOM HHTETpale.

22 | IlpunokeHusi OIpPEAEICHHOIO0 HWHTErpajla B TEOMETPUM M MEXAHHUKE (BBIYHCIICHHE
ionaiel IiocKux Guryp, AJIMHbBI KpUBOH).

23 | IlpunoxkeHusi OINpPEACICHHOr0 HHTErpajla B TEOMETPUM U MEXAHUKE (BBIYHCIICHHE
00BEMOB, TIJIOMIAJICH TOBEPXHOCTH ).

24 | HecoOGCcTBEHHBIE MHTETPAJIBI IEPBOTO M BTOPOT'O POJIA, UX BHIUYUCIICHHUE.

25 | 3amaum, TMPUBOJIAIIME K KpPaTHBIM HWHTETpaliaM. BbIuuclieHWe JBOWHBIX HHTETPAJIOB
CBEJICHHEM K MOBTOPHBIM. 3a/1auu Ha U3MEHEHHUE MOPsIIKa UHTEITPUPOBAHUS B IBOHHOM
UHTErpajie

26 | I'eomerpuyeckue U (PU3NYECKUE TMPHIOKEHUS KPATHBIX HWHTETPAiOB, MPUMEPHI
BBIYHCIICHUS.

27 | KoHTpoJIbHOE TECTUPOBAHUE 10 KYPCY.

S. Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne

S.1. HopmartuBHbie 1okyMeHTbI H [OCThI

®denepanbHbiil 3aK0H OT 29 aexadps 2012 roma Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit
denepanum» (¢ U3BMEHEHUSIMH U JJONIOJHEHUSMN ),

®denepalibHBIN rOCYIapCTBEHHBIN 00pa30BaTeIbHBIN CTAHIAPT BBICIIETO 00pa30BaHUS -
crienuaaucT 1o HampasieHuto noarotoBku 10.03.01 «MudopmanmonHas 6€301aCHOCTbY,
yrBepkaeHHbIi [Iprkazom MunncTepcTBa 00pazoBanus u Hayku PD ot 19 centsops 2017 r.
N 929 "O6 ytBepxaeHuu geaepaibHoro... Pegakius ¢ usmenenusimu N 1456 ot 26.11.2020
[Tpuxa3z MunuctepctBa oopasoBanus u Hayku P® ot 05 anpens 2017 r. Ne 301 «O0
yTrBepkaeHnH [Topsiaka opraHu3anuy U OCyIECTBIEHUS 00pa30BaTeIbHOM JeATEILHOCTH 10
00pa3oBaTeNbHBIM NIPOTrpaMMaM BBICIIET0 00pa30BaHus — IporpaMMamM OakajgaBpuara,
IIporpaMMamM CHEHUAINTETA, TPOrpaMMaM MarucTpaTypsl;

[Topsiiok mpoBeneHus rocyAapCTBEHHOW UTOTOBOM aTTeCTallUuK 10 00pa30BaTeIbHBIM
IporpaMMam BBICIIEr0 00pa30BaHUs — MporpaMmam OakaiaBpHara, porpamMmmam
CHeluaiuTeTa U MporpaMMaM MarucTparypbl, yTBEp KI€HHBIN MprUKa3oM MUHOOpHayKu
Poccun ot 29 nrons 2015 r. Ne 636;

[TonokeHne o MpaKTUYECKON MOATOTOBKE 00yUaIOIIUXCsl, YTBEPKACHHOE MPUKA30M
MuHucTepcTBa HayKH U BhIciiero ooOpasoBanus Poccuiickoit denepannu 1 MuHncTepcTBa
npocgenieHus Poccuiickoit @enepanuu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB 1 ToKanbHbIE HOPMAaTUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Obnactu npodeccnoHaIbHOMN 1eATeNbHOCTH U cepbl TPoPeCcCHOHATBHOM J1eATEIbHOCTH, B
KOTOPBIX BBIMTYCKHUKH, OCBOMBILNE MPOTpaMMy CIIEUAIUTETA (J1ajee - BBIITYCKHUKH ), MOTYT
OCYILECTBIISATH MPO(PECCHOHANBHYIO IEATETbHOCTb!

06 CBs13b, HHPOPMAIIMOHHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH (B chepe
NPOEKTHPOBAHUS, pa3pabOTKH, BHEAPEHUS U SKCIUTYaTalluu CPEACTB BRIYUCIUTEbHON
TEXHUKHU U UH(POPMAIIMOHHBIX CUCTEM, YIIPABJICHUS UX KU3HEHHBIM IIUKJIOM)
AxkaneMuyecKkHil yueOHbIH M1aH o HampasieHuto noarorosku: 10.03.01
«Muadopmanmonnas 6e3omacHocTb. [Ipoduiib: be3omnacHOCT, KOMITBIOTEPHBIX CUCTEM.
®opma o0yuenus — ounas. 2023.

Martpuna pacnpeneneHuss KOMIETEHIAN




S5.2.  OcHoBHas JuTEpaTypa

®duxteHromnsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIM3a: YIeOHUK JJI BY30B, 15-¢ u3.,
crep. CII0, Jlanb. 2023. Yacts 1. 444 c.

@uxrtenronsi [.M. OCHOBBI MAaTEMATUUYECKOTO aHANN3a: YUCOHUK IJIs BY30B, 14-¢ u3n.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuit kypc matemaruueckoro anamusa. T.1. duddepenunansnoe u
WHTETPAIbHOE MCUYMCICHUS (QYHKIHMH OAHOW NepeMeHHOM. Psnubl: YueOHUK [DIIeKTpOHHBII
pecypc]: yueb. - DnektpoH. naH. - MockBa: @usmariut, 2015. - 444 c. [Pexxum gocryma: URL:
https://e.lanbook.com/book/71994 - 3arux. ¢ skpana. |

5.3. JlomoJiHHUTe/IbHasI IUTepaTypa

ITuckynoB H. C. JluddepennuansHoe U HMHTErpaabHOE HCUYHMCICHUS I BTY30B. B 2-x
tomax. M.: Uurerpan - [Ipecc, 2009 — 416, 544 c. 180 sk3.

3yokoB B.T'., JIsxoBckuii B.A., Mapteinenko A.U., Munocues B.b., Ilymxkaps E.A. Kypc
MaTEeMaTUKH Il TEXHUYECKUX BBICIIMX Yy4eOHBIX 3aBenenuid. Yactu 1-4. M.: MI'TI1Y, 2012.
400 k3.

KpaTtkuii Kypc BbICHICH MaTeMaTUKH [DJIEKTPOHHBIA pecypc]: y4ded. - DIIeKTpOH. HaH. -
MockBa: Hamxop u K, 2017. - 510 c. [Pexxum  pocryna: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.|

byrpos f1.C., Huxonsckuit C.M. Briciias MaTemaTuka: yueOHUK JUIs By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuterpanbHoe ucuucienve (GyHKIUH OAHOM M HECKOJBKMX NepeMeHHBIX. Teopus mois:
METOJMYECKUE YKa3aHWUsS W BapUaHTBI pacdyeTHO-Tpaduyeckux pador // bomyHoB M.A.,
boponuna C.U., ITokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.
Matrematuueckuit ananu3. Teopus npenenoB u AuddepeHnnanbHOe HCUUCICHNEe: OCHOBHbBIE
TIOJIOKEHUSI TEOPUH, METOJIMYECKUE YKa3aHUS M BapUAHTHI pacueTHO-rpaduieckux padot //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMWN»,

2009.

S5.4. DiaexTpoHHBIEe 00pa3oBaTeIbHbIE pecypchl

[TpoBenenue 3aHATHH W aTTeCTallMi BO3MOXKHO B JMCTAHIIMOHHOM (opMmare ¢ NpUMEHEHHEM
CUCTEMBbl JUCTaHIMOHHOro oOyueHus yHupepcutera (CHO-LMS) Ha ocHOBe pa3paOOTaHHBIX
Kaeapoit «MaTteMaTHKay 3JIEKTPOHHBIX 00pazoBareibHbIX pecypcoB (DOP) mo BceM paznenam

IIPOrpaMMBI:

ONeMEeHThl MATEMATHISCKOTO
aHaJInu3a

https://online.mospolytech.ru/local/crw/course.php?1d=313

WHTerpanbHOE NCUNCIIEHHE
(GyHKIIMI OJTHON EpEeMEHHOI

https://online.mospolytech.ru/local/crw/course.php?1d=378

Hudbdepennmansuoe
UCYHCIIEHUE (PYHKIIMMA
HCCKOJIBKHUX NCPEMECHHBIX

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

I[OHOJIHI/ITGJ'IBHBIC T'JIaBbI
MAaTEMAaTHYCCKOI'O aHajln3a

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

Pa3zpaborannbsie DOP BKIIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeneHust pabOT B AMCTAHIIMOHHOM (opMare YCTaHABIUBAECTCS OTACIbHBIMU
pactopspDKeHUSIMHA  TIpOpeKTopa 1o y4eOHOW paboTe W/MiIM HEHTPOM YIeOHO-METOIUYECKOM

paboTHI.
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Kaxaplii cTyieHT 00ecleYeH WHIWBHIYAJTbHBIM HEOTPAaHWYCHHBIM JOCTYIIOM K DJICKTPOHHOMN
OnOIMOTEKE MOCKOBCKOT'O ITOJIMTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOJMYECKUE MaTepuaibl B DJIEKTPOHHOM BHJIE,
IpeJICTaBICHHBIC Ha caliTe mospolytech.ru B pa3aene: «LleHTp MaTeMaTHn4ecKoro 00pa3oBaHus»
(http://mospolytech.ru/index.php?id=4486,

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

[Tone3npie yueOHO-METOAMYECKHUE U MHPOPMAITMOHHBIE MaTePHAIIBI IPEICTABIICHBI Ha CalTax:
http.://fexponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(MDOPMAIMOHHO-TEIICKOMMYHUKAIMOHHON ceTh «ITHTEpHET» ISt OCBOCHUS
JUCIUIITMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InneH3noHHOE U CBOOOIHO PacIpOCTPaHsieMOe POrpaMMHOe

o0ecnieueHue
Ne| HaumenoBanue | Pazpaborumk [1O HoctynHocTh Ccbuika Ha Equnblii peectp
(mpaBooOnanatensd | (JUIEH3UOHHOE, POCCUHCKUX MPOTpamM st
) cBOOOIHO OBM u BJ] (npu Hannuum)
pacmpocTpaHsieMoe
)
1 [ Astra Linux | OOO JInneH3noHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_1d=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInnieH3snoHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase 1d=9433
TEXHOJIOI'M" 75
4.6. CoBpeMeHHBbIe IPo(eccCHOHATbHBbIE 0a3bl JTAHHBIX U

HHGoOpMalHOHHBbIE CIIPABOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX IJIA OCBOCHHUA NTUCHUIIJIMHBI:

HaumenoBanue

CcbliKa Ha pecypc

HocTtynHocTh

HNupopManHOHHO-CIIPABOYHBIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co

m/

JocrtynHa B cetn
WuTepuer 6e3
OTpaHUYECHUN

Nudopmannonnsie pecypesl Cetn
Koncynprantlimtoc

http:// www.consultant.ru

HoctymHo
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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/

ITopran PenepanbHbIX
rOCY/IapCTBECHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB
BBICIIIEr0 00pa30BaHUS

http://www.fgosvo.ru. HoctynHo

JIeKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

Jlanb https://e.lanbook.com/ HoctymHa B cetu
HNutepuer 6e3
OrpaHUYEHUN

IPR Books https://www.iprbookshop [ JlocTynna B cet
.ru/ HNutepuer 6e3
OrpaHUYEHUN

IIpodeccuonanbubie 6a3b1 JAHHBIX

baza nanHbIX Hay4HOU http://www.elibrary.ru HocrtynHo
AJICKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

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

noJjuTeMaTuueckas pedepaTuBHO-
oubnuorpaduyeckas u
HAYKOMETpHYECKast
(bubmmomeTpuyeckas) 60aza JaHHBIX

5. MarepuajJibHO-TeXHUYECKOe o0ecnevYeHne AU CIUIIIHHbI

MaTepI/IaJ'II)HO — TexXHuueckas 0asa YHUBCPCUTETA oOecrieunBaer IMPOBCACHUEC BCCX BUIOB
3aHATHHA, IPETYCMOTPEHHBIX YUYEOHBIM TIAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
MMPOTHUBOIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Marematuka» He pacroiaraer COOCTBEHHBIM ayTUTOPHBIM (OHIOM U
WCIIOJIB3YET YUeOHbIC ayJUTOPUHU U3 001Iero (GoHIa YHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH MJi TPOBENCHUS WHTEPAKTUBHBIX MPAKTHUECKUX 3aHATUN
HCIOJIB3YIOTCA KOMIBIOTECPHBIC KJIACChl YHUBEPCUTETA.

6. MeToanueckue peKOMeHAAIMU

6.1. Meroauyeckne peKOMeHAALNH /Il PeNoiaBaTe s
10 OPraHu3auuM 00yYeHus

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHUE CTYJIEHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMbIil UMU MaTepuajl He TpeOyeT KaKoW-TH00 CIeIuaabHON (JIOMOJTHUTETFHOMN ) TOATOTOBKH
U BIOJHE MOXET OBITh YCHENIHO W3y4YeH, €CIH CTYACHTh OyIyT TMOCelmaTh 3aHATHs,
CBOEBPEMEHHO BBITIOJHATH JOMAIITHUE 33/IaHHs U TTOJIH30BaThCS (ITPH HEOOXOTUMOCTH ) CUCTEMOM
MJIAHOBBIX KOHCYJIbTAIIMI B TEYEHUE KaXKJI0T0 ceMecTpa. Borienime B Kypc MaTaHainusa pa3aebl
SIBJISTFOTCS KJIACCHYECKUMH, B TO K€ BPEMSI OHU MPAKTUUYECKH OPUEHTHUPOBAHBI, TaK KaK UMEIOT
HIMPOKOE PacipoCTpaHEHUE AJiA PEHIeHUs Pa3HOro poja 3ajad BHYTPU CaMOW MAaTeMaTHKU U
MPUKIIAIHBIX 33a/1a4. MIX 0CBOCHHE TTOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO U
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SCHO CTPOUTHh YCTHYIO U IHCbMEHHYIO p€ub, YCICIIHO IMPUMEHATh HAKOIUICHHBIC 3HAHUS B
npoeCCHOHATIBHOMN 1EATEIbHOCTH.

HeoOxomuMo ¢ camMoro Hadama 3aHSATHH PEKOMEHIIOBATh CTYACHTaM OCHOBHYIO U
JOTIOJIHUTEIIBHYIO JIMTEPATYPY, a B KOHIIE CEMECTPA J1aTh CIMCOK BOIPOCOB I IOATOTOBKH K
JK3aMEHY.

Ha nepBoM 3aHATHM 110 JUCLUIUIMHE CIEyeT 0053aTesIbHO TPOMH(POPMHUPOBAThH
CTYACHTOB O BHJIE M (hOpMaxX TEKYyLIeH U MPOMEKYTOYHON aTTeCTaluii MO IUCIUILTHHE, CPOKaX
UX IIPOBENICHUS, YCIOBUAX AOIyCKa K IPOMEKYTOYHON aTTECTALlUU, IIPUMEHSAEMBIX BUIAX
IIPOMEKYTOUYHOI'O KOHTPOJIA.

W3noxeHne TEOPETUYECKOro MaTepHaja JOJDKHO COIPOBOXKAATHCS WILIIOCTPATUBHBIMU
npUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPETOaBaTENIEM TaK, YTOObI TEXHUUECKUE TPYIHOCTH U
BBIKJIAJKM IpU PELICHUM 3aJadd HE OTBJICKAJIM OT IJIaBHOTO: OCMBICICHMS WJIEU U CYTH
IpUMEHsieMbIX MeTo0B. ClelyeT Bceraa ykKa3blBaThb NPUMEpbl IPAKTHUECKOTO MPHUMEHEHUs
PACCMOTPEHHBIX HA 3aHATUAX ypaBHEHUH U (popmyi.

[IpakTryeckue 3aHATHS JOJDKHBI OBITh OPraHM30BaHBI IPENoaBaTeIeM TaKuM 00pa3oM,
YTOOBl OCTABAJIOCh BpeMsi Ha MEPUOJUYECKOE BBIIOJHEHHE CTYACHTaMH HEOOJbIION
CaMOCTOSITENIbHOM paOdOThl B ayAUTOPUH ISl IPOBEPKU YCBOEHUS U3JI0KEHHOI0 MaTepHara.

[IpenonaBaTtens, BeAyMMH NpPAaKTUYECKHUE 3aHITUSA, JTOJDKEH COIJIACOBBIBATH Y4eOHO-
TEMaTUYECKU IJ1aH 3aHATHH € JIEKTOPOM, UCIIOJIb30BaTh €IUHYIO CUCTEMY 0003HAUYEHUH.

IIpenonaBatento ciuenyer A0OMBATBCA CHUCTEMATHYECKOH HENpPEpbIBHOW  pabOThI
CTYZICHTOB B TEYCHHE CEMECTPa, HEOOXOAUMO BBISBISITH CHIIBHBIX CTYACHTOB M IPHUBIIEKATh MX K
Hay4HOI paboTe, K y4acTHIO B pa3HOr0 pojia OJIMMIIMAaX U KOHKypcax.

CTyZneHT [OJDKEH OIlyIlaTh 3auHTEPECOBAHHOCTh IPENOoJaBaTeNss B JIOCTHIKEHUU
KOHEYHOI'0 pe3yJibTaTa: B IPUOOPETeHUN 00Y4atOIUMKCS IPOYHBIX 3HAHUH, YMEHUH U BIaICHUS
HAKOIJICHHOH MH(pOpMaInmei 1y peieHus 3a/1a4 B IpopeCcCHOHaIbHON e TeTbHOCTH.

6.1.1. O6pa3oBare/ibHbIe TEXHOJIOTHHI

[IpoBenenue 3aHATHH W aTTecTalldii BO3MOXKHO B JHMCTAaHIIMOHHOM QopMmaTre ¢
IPUMEHEHUEM CHUCTEMbl JTUCTaHUMOHHOro o0ydeHus yHuBepcutera (CJO-LMS) Ha ocHoBe
pa3zpaboTaHHbIX Kadenpoi «MaremaTuka» JIeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) no
BCEM pasjiesaM Nporpammsl (cMm. 1. 4.4).

[Topsnox npoBeneHust paboT B TUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU
pacropshKeHUs MU TIPOpEeKTopa Mo y4yeOHOM paboTe W/MiM LEHTPOM YueOHO-METOJUYECKOM
paboTHL.

6.2. MeTtoanueckue yKazaHus AJsi 00y4arOUIUXCs M0 OCBOCHHUIO
AUCHMILTUHBI

Paznen 1: nuddepenunanbHoe ncuucjiaeHne GyHKuuii 0HOH NepeMeHHOoi

[Ipu nzyuenun nuddepeHnranrbHOro ucuucaeHus GyHKIui 01HON nepeMeHHoi oOpaTuTe
BHUMaHME Ha MOHATHE Ipeesa QyHKIUU B TOUKE U METOIbl ero BbruucieHus. [Ipenen — oxHo u3
OCHOBHBIX MOHATUN MaTeMaTH4ecKoro aHanusa. [lpu BblUMCIeHMM TpeaesoB (YHKIHMH HAJO,

9, f, 000, 00—00,1"
IPEKIE BCETO, BBIACHUTH XapaKTEp HEONPEIEIEHHOCTH 0 o . YtoOsI
OBJIAJIETh TEXHUKOW PELICHUs 3a]ja4 Ha BBIUMCIIEHHUE MPEAEIIOB, HAJ0 3HATh JBa 3aMe4aTelIbHbIX
npejena, TabauIly S5KBUBAJIEHTHBIX OECKOHEUHO MaJIbIX, MpaBuiIo Jlonurans, pa3audHble IPUEeMbl
PAaCKpBITUSL HEONPENEIeHHOCTEH B 3aBUCHUMOCTH OT BUAA (YHKUMU W PELIUTh JOCTATOYHO
00JIBIIIOE KOJUYECTBO 3a1a4.
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[Ipn m3ydeHun TeM, MOCBSIICHHBIX Mpou3BoAHOW u nuddepenimany GyHKIUH, HATO
OCMBICJIUTh UX T€OMETPUYECKUIN CMBICII, TOHUMATh pazuine Mex 1y HuMu (auddepeHmnuan - 3To
IJIaBHAs JIMHEHHAs 4acTh npupamieHus GyHKuuu). TBepao 3HaTh (Kak TaOIHMIly YMHOXKCHHS)
bopmynel  auddepeHIUpOBaHUST ~ OCHOBHBIX  3JEMEHTapHbIX  (QyHKUMH U mpaBuia
muddepeHrpoBaHus (Bce, KOHEYHO, HO OCOOCHHO MpaBuUiio AUQPGEPCHIUPOBAHUS CIOKHOU
byHKIINN).

OOparure BHUMaHUE TaKKe HAa 0COOEHHOCTH U dhepeHnupoBaHus (yHKIUHI, 3aJaHHBIX
B HESIBHOU (popMe, apaMeTpuiecku, Ha pueM jorapudpmudeckoro nuddepeHmpoBaHusi.

Crnenyer 4YeTKO 3HaTh W YMETh MNPHUMEHSATh AITOPUTM HCCIENOBaHMA (QYHKIUNA H
MOCTPOCHUS TpadUKOB: OIpeIe]IeHHE TOYEK pa3phiBa (M MX KJIacCU(PHUKAIUIO), ACUMITOT rpaduka
(BepTUKAJIbHOM, HAKIOHHOW, TOPU30HTAIBHOM), HEOOXOAMMBIE W JOCTATOYHBIC YCJIOBHS
MOHOTOHHOCTH (DYHKIIHH, CYILIECTBOBAHUS JIOKAJILHOTO 3KCTPEMYMa, TPOMEKYTKOB BBIITYKIOCTH
¥ BOTHYTOCTH (DYHKIIMH U TOYEK meperuoa.

Pa3nen 2: nuddepenunanbHoe ucuucjaeHne PyHKIMA HECKOJIBKUX NepeMeHHbIX

[Ipn u3yueHum AaHHOTO paszzfena oOpaTHUTe BHUMAaHHE HA TO, 4YTO (YHKIHUS ABYX
IIEPEMEHHBIX MMEET HAIJISIIHbII Ie€OMETPUUYECKUH CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
MIPOCTPAHCTBE

Hamo ocMBICTHTH MOHSATHS YAaCTHBIX IMPOW3BOAHBIX W MOJHOrO uddepeHnrana u
OCOOCHHOCTh WX BBIUMCJICHHS, OBJIAJIETh TEXHUKON BBIYUCICHUS MPOU3BOJHBIX OT CIIOXHON
(GYHKINU HECKOJBKUX TepeMeHHbIX. Ciemyer oOpaTUTh BHHUMaHUE Ha TO, 4TO JUISI (PYHKIUHU

z2=2(x,y) CMEIIaHHbIE YaCTHBIC MPOM3BOJHBIE BTOPOTO MOPSAKA PAaBHBI MEXIy COOOIA:
9’z 0’z

Ox0y  Oyox (Teopema IlIBapua), To ecTh MOPAIOK TP PEepSHIIMPOBAHIS HE UMEET 3HAYCHUSI.
Jlnist pyHKIIMU HECKOJIBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (DYHKIMH B TIPOU3BOIHLHOM
HANpaBJICHUU XapaKTePU3yeTCsl MPOU3BOJHOM IO HANpaBICHHIO, a HAaWOONbIIas CKOPOCThH
u3MeHeHHs (QyHKIHU Oy/IeT B HAallpaBICHUH BEKTOpA IPaHCHTA.
Cnenyer oOpaTHTh B 3TOH TeMe BHMMaHHE Ha HEOOXOAMMOE M JOCTATOYHOE YCIOBHS
CYIIECTBOBAHHS SKCTpeMyMa (PYHKIIUN HECKOIBKHX TIEPEMEHHBIX.

Pa3nen 3: HHTErpajJbHOC HCYUCJTICHUE

B wuHTerpasbHOM  HCYHCIEHWM pelIaeTcs 3aaada, oOpaTHOW TOH, KoTopas
paccMartpuBaiack B 1udepeHInaTbHOM HCYUCICHUHI: HEOOX0IMMO HaWTH I JaHHOU () yHKIIMH

J®) TaKkylo (YHKIIHIO, IPOU3BOAHAsI OT KOTOpPO Oblia Obl paBHa 3aaHHON. IHTErpupoBanue
(GYHKIMI — JOCTaTOYHO CIOXHBINA pa3ziesl MaTeMaTUKH, OBJIaIETh KOTOPBIM MOXKHO TOJIBKO, €CITN
CTYAEHT «BO3bBMET» JIOCTATOYHO OOJIBIIIOE KOJTUYECTBO HHTETPAIOB Pa3HOTO TUIIA.

Hago TtBepno 3HaTh TaONMIly HHTETPaJoB OT OCHOBHBIX DJIEMEHTApHBIX (YHKIIHM,
OCHOBHBIE METOABl HWHTETPUPOBaHUS (3aMeHa IEPEeMEHHOM, TMOJABEJEHHE MO  3HaK
mupdepeHnMana, HMHTETPUPOBAHME [0 YACTSAM, IPUEMBbl BBIYMCIEHUS HHTETPaioB  OT
palMOHATBHBIX APo0eH, OT pa3HOro TUIIA TPUTOHOMETPHUECKUX (DYHKIIHIA).

Hago ocMbICiuTh €IMHCTBO IMMOAXO0Ja K TOCTPOCHHUIO OIpPENEIeHHbIX, KpaTHBIX,
KPUBOJINHENHBIX, TOBEPXHOCTHBIX MHTErPaJIOB — IIOCTPOEHNE HEKOTOPO MHTETPAIBHOM CyMMBI
Y TIPEJIETbHBIN MTEPEXO/.

3HaTh TEOMETPUYECKHH CMBICI W OCHOBHYIO (OPMYIY BBIYMCICHHS OIPEIEIeHHBIX
uHTerpasioB — gopmyny Heriorona — JleiiOnuna, reomerpuueckue u (pusnueckre MpUI0KEeHUs
OTIpENIeNIEHHBIX M KpPaTHBIX WHTETPajoB, YMETh HAXOJUThH IUIOMIAJbL IUIOCKON (QUrypBl, IIHHY
KpHUBOI1, 00bE€M U IIOIIA/b TOBEPXHOCTH TEJ BPALICHHUSI.

7. @oH/1 OLIEHOYHBIX CPEJCTB
13



@DOoH/ OIICHOYHBIX CpeACTB NpeacTaBieH B [Ipunoxenun 2 k paboueil mporpamMmme U BKIIOYAET
pa3neinsr:

1. MeTo b1 KOHTPOJIS U OLICHUBAHUSI PE3yJIbTaTOB O0yUYCHHUSI.
2. lllkana u KpUTEpUU OLICHUBAHUS PE3yIHTATOB OOYUCHUSI.
3. OnieHOYHBIE CPE/ICTBA.

3.1. Texymuii KOHTPOIb.

3.2. [IpoMexxyTOoUHas aTTecTalus.
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Ilpunoscenue 1

TemaTH4yecKHH IJIAH ANCHUIIINHBI «MaTeMaTHYeCcKHI aHAJIU3) MO HampaBJCHUIO MIOATOTOBKH

10.03.01 «MupopmanuoHHasi 6e30MACHOCTbY,

Mpopuias «be30nacHOCTL KOMIILIOTEPHBIX CHCTEM)

(cmeumaJamucT)
dopMma 00yyeHHUs - OUHAS
I'ox naGopa 2022/2023
Buabi yueOHoli padorsl,
o CAMOCTON e Buabl camocTosiTe/IbHOI Dopmbl
JIIOYAsi CAMOCTOSITEeJIbHYIO padoTh arTectan
Cem | Heneast padoTy CTYyCHTOB,
Ne CryaenTos Hu
Pazzen €CT | Cemectp M TPY0€MKOCTb B 4acax
n/n p
a Ped
e
K.P | KII | PI'
J | I/C | Jad | CPC | KCP p | P2 Kp | 9 3
) T
Bropoii cemecTp
Pazgen 1. Inddepenuunanbuoe
HCYHUCIeHHe (PYHKIUH OHOH
nepemMeHHoii. Yncnosas
1.1 | mocrnenoBaTensHOCTh. [Ipenen 2 1 2 2 4 +

YHCIIOBOU MOCIIEJOBATEILHOCTH U €T0
ceoricTia. [IpaBuna npeneasHOro

nepexona. Oynkmus. [Ipenen hyakmmm.

Teopemsl 0 mpenenax QyHKIHMH.
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Bouinaua 3agaunii PI'P Ne 1 o
MATEMATHYECKOMY aHAJIN3Y.

1.2

IlepBbli M BTOpOM 3aMeyaTelIbHBIC
npenensl.  becKOHEYHO  Manble |
O0eckoHeyHO  OoNbpIIME  BEIMYUHBI.
DOKBUBAJICHTHbIE OECKOHEYHO MaJble
BEJIMYMHBI. PackpsiTne
HEONPENEICHHOCTEN pa3HOro THUIA.

1.3

HenpepbiBHOCT (yHKIIMH B TOUKE U HA
IIPOMEXKYTKE. OpHocTOpOHHME
npenensl. TOuku pa3pbiBa QYHKIMH, UX
KJIacCHU(UKAIIHS.

1.4

IIponsBonHas (GyHKIMU.
['eomeTpuueckuii. ©  MEXaHUYECKUU
CMBICII IIPOU3BOJHOM. IIpaBuna
mudhepeHIMPOBAHUS | bopMyIsI
BBIUMCIICHUS] TPOU3BOAHBIX. Talbiuia
IIPOU3BOIHBIX OCHOBHBIX
aneMeHTapHbIXx  ¢QyHkiuil. TexHuka
muddepeHIpoBaHUSL

L.5

Hudpdepenunan.  IlpousBonuble u
muddepeHransl  BBICHIMX  MOPSAKOB.
[TpuGmmxeHnbIe BBIYMCIICHHS c
noMoIkko auddepennnanos.

1.6

IIpaBuno Jlomurans. dopmyna
Tennopa. Paznoxenuss OCHOBHBIX
aJIeMEHTapHbIX (QyHKIMHA 10 (hopmyme
Teiinopa. IlpubnuxeHHbIe BEIYUCICHUS
¢ nomoIbo popmynsl Teitnopa.
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1.7

OcHoBHbIE TEOPEMBI
Qg QepeHInaIbHOTo HCYMCIICHUS.
MOHOTOHHOCTH (DYHKIIHH, SKCTPEMYMBI.
Heo6xoauMeie U 10CTaTOYHBIE YCIOBUS
MOHOTOHHOCTH, JIOKaJILHOTO
3KCTpEMyMa. Uccnenosanue
BBINTYKJIOCTH Tpaduka GyHKIuu. Touku
neperuoa.

1.8

OOmiast cxema Hccie0BaHus (PYHKIIUH
u noctpoenusi ee rpaduka. CpoiicTBa
(GyHKIWH, HENpEephIBHBIX HA OTpE3Ke.
Haubonbiiee u HauMeHbllee 3HAUYCHUS
(GyHKIMK Ha OTpE3KE.
CamocrositesibHass padora Nel Ha
ceMHHape 10 (YHKUUAM OJHOM
nepeMeHHOl

1.9

Paznen 2. @DOyHKHUS HECKOJIbKHMX
nepeMeHHbIX. IIpenen u
HenpepbIBHOCTh. OCHOBHBIE CBOWCTBa
HenpepbIBHBIX  QyHKIuM.  YacTHble
npou3BoHbIe. [lomublil quddepentmar.
Boiraya 3aganmmii PTP Ne 2 mo
(GYHKIMAM HeCKOJIbKHUX NepeMeHHbIX

1.1

[Ipou3BosHbIE  CIHOXKHOM  (YHKUIUHU
HECKOJIbKUX TepeMeHHbIX. YacTHbIe
Npou3BOHEIE U JuddepeHnnanst
BbIcIIMX MopsakoB. Teopema IlIBapua.
[Ipou3BosHass 1O  HaNpaBJICHUIO.
I'panuenrt.

10
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1.1

OKkcTpeMyM  (YHKLIHMH — HECKOJBKUX
IIEPEMEHHBIX. Heo6xonumeie u
JOCTaTOYHBIE YCIOBUS IKCTPEMyMa.
CamocrositesibHass padora Ne2 Ha
ceMHHAape N0 GyHKIUSIM HECKOJIbKHUX
nepeMeHHbIX

11

1.1

Pa3znes 3. UnTerpajibHOe HCHHCIEHHUE
[TepBooOpaznas. Heomnpenenennsiii
WHTETpAJl M €ro cpoicTBa. Tabimma
WHTETpaJioB oT OCHOBHBIX
3JIEMEHTAPHBIX GbyHKIUI. Meton
HETOCPEACTBEHHOTO MHTETPUPOBAHUSI.
Boimaua 3agmanmii PI'P Ne 3 mo
HHTErpajbHOMY MCYMCIEHUIO

12

1.1

HHTerpupoBaHrue ¢ MOMOIIbIO 3aMEHBI
MIEPEeMECHHOH, TOJIBEACHUEM II0J 3HAK
muddepennmana. Meron
WHTETPUPOBAHUS T10 YACTIM

13

1.1

WNuterpupoBanue palOHAIbHBIX
npobeil HMHTErpupOBaHUE HEKOTOPBIX
BHJIOB MPPALMOHATIBHBIX u
TPUTOHOMETPUUYECKUX (DYHKIIUM.

14

1.1

3amaur, MPUBOASIINE K TOHSATHIO
ompexaeneHHoro wuHrterpana. CBoicTBa
ompezaeneHHoro uHTerpana. Popmyna
Hrerorona-JleiiOaua. 3amena
MEPEeMEHHON U UWHTErpUpPOBaHUE TIO
JacTsSM B ONIPEJICIICHHOM HHTETpaJie

15

1.1

[Ipunoxenus OIIPEJIEIIEHHOTO
MHTErpajia B TEOMETPUM M MEXaHUKE
(BBIUMCIIEHHE  IUIOIIAJEN  IUIOCKHX
¢buryp, UIMHBI KpUBOH, O0O0BEMOB,
TUIOIIAJIeH MOBEPXHOCTH).

16
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1.1

Heco6cTBeHHBIE MHTErpalbl IEPBOrO U
BTOPOI'0 poAa, UX CBOMCTBA.

17

1.1

3ajaud, NPUBOAAIIME K  KpPaTHBIM
uHTerpanaMm. JIBOWHOW U TpOHHOMU
MHTErpallbl, UX CBOMCTBA. BbruuciieHue
JBOMHBIX HMHTETPajOB CBEJICHUEM K
ITOBTOPHBIM. I'eomeTrpuueckue u
¢busznuecKkue NPUIOKEHHUS  KPATHBIX
UHTErpajoB

KoHTpoJsibHOE TECTHPOBaHUE

18

dopMa aTTecTaluu

19-21

Bcero yacoB nmo qucuuniinge

18

54

72

PI

cam.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILIMHE

«MaTeMaTHYECKHUN aHAJINU3)»

Hamnpasnenue noarorosku: 10.03.01 «Muadpopmanronnast 6€301MacHOCTbY
[Tpoduns: «be30macHOCTh KOMITBIOTEPHBIX CUCTEM)
®opma o0yyeHHs — OuHasl.

Kadenpa: «Maremarukar

1. MeTO)ILI KOHTPOJISI 1 OMCHUBAHUA PE3YJAbTATOB oﬁyquml

J1J1s1 KOHTpPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH TPOrpaMMOoii
MPElyCMOTPEHBI CIEAYIONINE BUIAbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOCTH (TEKYIIHI KOHTPOIIB);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2. lllkaJia 1 KpUTEPUHN OLICHUBAHUS Pe3YJbTATOB 00y4eHHS
DopMa NPOMEKYTOUYHON aTTeCTALUM: IK3AMeH

[TpomesxyTounas arTectaus oOydaromuxcs B popme sK3aMeHa IpOBOIUTCS 110 pe3yIbTaTaM
BBITIOJIHEHHUSI BCEX BUJOB YUEOHOH pPabOThI, MPEIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JAaHHOH
JUCLUIUIMHE, TIPU 3TOM YUUTBHIBAKOTCS PE3YJIbTaThl TEKYILIETO KOHTPOJS yCIIEBAEMOCTH B TEUEHHUE
cemectpa. O1ieHKa CTENEHU JOCTUKEHUS 00Y4arOIIUMHUCA IIaHUPYEMBIX PE3YJIbTaTOB 00YUEHMUS 110
JUCLUIUINHE TIPOBOJUTCS TPENOJaBaTEIeM, BEIyLIUM 3aHATUS 10 JUCHUIUIMHE METOAOM
SKCIEepTHOM oneHKU. [lo uTtoraM mnpomexyTOYHOW arTecTaluy MO AMCLUUILIIMHE BBICTABIISAETCS
OLICHKA «OTIUYHO», «XOPOILO», «YAOBIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIHLHON.

Ixkana oueHuBaHUA Onucanue

Brimonnensl Bce  o0si3aTesIbHBbIE yYciaoBusa MNMOATOTOBKH
CTYACHTA K l'[pOMe)KyTO‘lHOﬁ aTTeCTalMM, IPpEeaAyCMOTPEHHEBIC

IIPOrpaMMONl  AMCLMILIMHBL CryneHT  JEMOHCTpHUpYET
COOTBETCTBME 3HAHMI, YMEHUN, HABBIKOB IOKA3aTEIsM,
OtnnuHO MPUBEACHHBIM B TaliHIax, OMNEpUPYET MNPHOOPETEHHBIMU

3HaHUSMH, YMEHUSIMH, HaBbIKaMH, IPUMEHSAET UX B CUTyalUsIX
MOBBIIIEHHON CJ0KHOCTU. [Ipy 3TOM MOTyT OBITH AOMYILIEHBI
HE3HAYUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPYAHEHHS IpHU
IIEPEHOCE 3HAaHUU U YMEHUI Ha HOBbIE, HECTAaHAAPTHBIE 3a1a4H.
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Xoporo

Boimonnensl Bce o00s13aTe/ibHbIE YCJIOBHSA IOATOTOBKH
CTY/IeHTA K NPOME:KYTOUYHOM aTTecTallu, IPeIyCMOTPEHHbIE
MpPOrpaMMoOil  JAMCHMILTHHBL. CTyneHT  JAeMOHCTpUPYET
COOTBETCTBUE 3HAHHWM, yMEHUN, HABBIKOB I[OKA3aTENsIM,
MPUBEJACHHBIM B Ta0NHIAX, OMNEPUPYET MNPHUOOPETCHHBIMH
3HaHUSIMU, YMEHUSAMH, HaBbIKaMU. B TO e BpeMsi mpu OTBETE
JIOTTYCKaeT HECYIIECTBEHHBbIE MOTPEIIHOCTH, 3a/Ja4M PEIIaeT ¢
HEJ0YeTaMHU, HEe BIMSIOIIMMU Ha OOIIHA X0 pelIeHHUS.

y,Z[OBJ'IeTBOpI/ITGJ'IBHO

Broinonnensl Bce 00s13aTesibHBIE YCJOBHSA MOATOTOBKH
CTY€HTA K MPOMEKYTOYHOM aTTeCTalllM, IIPETYCMOTPEHHbBIE
MIPOrpaMMoOi JUCLIUTIIMHEL. Crynent JIEMOHCTPUPYET
COOTBETCTBME 3HAHMI, YMEHUW, HABBIKOB IIOKAa3aTeJIsIM,
MPUBEJACHHBIM B Ta0NHIAX, OMNEPUPYET MPHUOOPETCHHBIMH
3HaHUSIMU, YMEHUSIMU, HaBbIKaMu. Ho moka3biBaeT Herryookue
3HaHUS, TMPU OTBETE€ HE JOMYCKAeT TPYyOBIX OIIMOOK WU
MIPOTUBOPEYUH, OTHAKO B ()OPMYIIMPOBAHUH OTBETA OTCYTCTBYET
JIOJIKHAs CBSI3b MEXK]ly aHAJIU30M, apryMEHTAalUe!l U BbIBOJAMU,
B pEIICHHH 3a7ad MOTYT COJIep)KaThCs rpyOble ommOku. J[is
MOJIy4EHHUsI TPABUIBHOTO OTBETa TPEOYIOTCS YTOYHSIOIIHE
BOIIPOCHI.

HeynosnersopurensHo

He BoimonHeHsl o00si3aTeibHbIE YCJOBHSI MOJATOTOBKH
CTY/IeHTa K NMPOME:KYTOUYHOM aTTecTalliu, IPeIyCMOTPEHHBIE
nporpamMmoii  aucuurmianasl, WMJIM cTymeHT aemMoHCTpHpyeT
HEMOJIHOE  COOTBETCTBUE  3HAHWUW,  yMEHUN,  HaBBIKOB
MPUBEACHHBIM B Ta0nuiax, JAONMYCKAIOTCS 3HAYUTENbHBIC
OILIMOKH, IPOSIBISICTCS] OTCYTCTBHUE 3HAHUI, YMEHUH, HABBIKOB IO
pAly TOKa3areieil, CTYIEHT UCIHBbITHIBAET 3HAYUTEIbHBIC
3aTPyAHEHUS TIPU ONIEPUPOBAHUH 3HAHUSIMU U YMEHUSIMHU.

3. OueHo4YHbIE CPeCTBA

/o

HaunmeunoBaunue
OIIEHOYHOT O
CpeacTBa

[IpencraBnenue
KpaTkas xapakrepucTuKa OLEHOYHOTO
cpesicTRa OLIEHOYHOI'O CPEJCTBA
P B POC

KonTponbHas
(camocTosTeTbHAS
) pabota

(KP)

CpeIICTBO IMPOBECPKU yMCHI/II\/'I MNPUMCHSATH KOHTpOHBHBIC

MOJIYYCHHBIC 3HAaHUA UIA PCIICHUA 3aaa4 3aJaHusd

ONpPENEICHHOTO0 THUMAa T[0 TeMe WU
pazzueny
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2 | PacuerHo- CpenctBo npoBepku yMEeHHH NpuMeEHATh | Kommekr 3amaHuil
rpadudeckas NOJydeHHbIE  3HAHWS O  3apaHee | AJs BBITTOJIHEHHS
pabota ONpEICIICHHON METOJUKE JUIsl PEIIECHUs | pacuyeTHO-

3aJa4 WU 33aJaHuil 10 MOMAYNI0 WM | rpaduueckoi paboThl

(PI'P)
JNUCLIUILIHHE B IIEJIOM.

CpencTBO KOHTPOJIS, OPraHM30BaHHOE KaK
cnenuanbHas Oecena IMeIaroru4eckoro
paboTHHKAa ¢ OOyYaromUMCs Ha TEMBI,

VYeTHbII onpoc N .
CBA3aHHLIC C U3y4aCMOU AUCHHUIIJIMHOU, U

Bormpocsl o

cobeceioBaHue, TeMam/paszenam
3 paccuMTaHHOEC Ha BBIICHEHHE OO0beMa
(YO) N JTUCIUTUTMHBI
3HAHUU oOyuatomerocs 1o
OIpeICICHHOMY pa3jieiy, TeMe, mpodieMe
U T.II.
CucreMa CTaHIAPTU3UPOBAHHBIX 3aIaHUH,
ITO3BOJISI s
Tect 03BOJISAIOINA
4 (T) aBTOMAaTHU3HPOB BapuanT tecra

aTh MPOLEAYPY U3MEPEHUS YPOBHS 3HAHUM

Y yMEHUN 00y4aromerocs.

5 | Ok3amenanuonHsl | CpeaCTBO TMPOBEPKH 3HAHHWM, YMEHHH, | DK3aMeHAI[MOHHBIC

€ OuIeThI HaBBIKOB. MOMKET BKJIIOYATh KOMIUIEKC | OMIIETHI
TEOPETUYECKHUX BOIIPOCOB, 3a1a4,

(9b) MPAKTUYECKUX 3aJJaHHI.

3.1. Tekymuii KOHTPOJIb

OreHOYHBIE CPECTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a7aHus B (hopMe OJIAaHKOBOTO TECTUPOBAHUS JIJISi KOHTPOJISI OCBOEHHUS 00yUYaOIUMHKCS Pa3/IeioB
JUACUMIUINHBL, ipueM PI'P.

Conep:xanue pacueTHo-rpadgpuueckux pagor.

PacuerHo-rpaduueckas padora Nel no nuddepeHnuajbHOMy UCUHCTCHHUIO (PYHKIUIA 0THOI
nepeMeHHOH

KpaTkoe copepxxaHue 1 dTanbl pacdeTHO-Tpapuieckoi paboThlI:
[Tpenen unciioBoi MOCIEIO0BATENBHOCTH, Npeen (PYHKIHH.
HccnenoBanue pyHKINN HA HETIPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX (GYHKIUH.

UccnenoBanue GyHKIIUH, TOCTPOECHUE TPAPUKOB.

PacuerHo-rpadguyeckas padora Ne 2 mo pyHKIMAM HECKOJIBLKHUX IIePEeMEHHbIX.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:
OYHKINHM HECKOIBKUX MEPEeMEHHBIX. YacTHBIC TPOU3BOIHBIE. [IpON3BOIHBIC OT CIOKHBIX
¢byukuuii. [IpousBoaHas MO HAMPABIECHUIO U TPAAUEHT. DKCTPEMYM (DYHKIIMHU ABYX MEPEMEHHBIX.

PacuyetHo-rpadguyeckast pabora Ne 3 10 HHTErpaJabHOMY HCYHMCICHHIO.

Kpatkoe copeprkanue u dTanbl pacdeTHO-Tpa@uIeCKOil pabOThI:
Ilepguviti sman:
MeTtoapl HHTErpUpOBaHUs. Brraucienrne HeonpeaeIeHHBIX HHTETPAJIOB.
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Bmopoii sman:

HpI/IJ'IO)KeHI/Iﬂ OIMPCACIICHHBIX HHTCTPAJIOB. I/ICCJ'IG,I[OBaHI/Ie CXOOUMOCTHU HECOOCTBEHHBIX

WHTErpaJioB.
KoMniekr 3agannid
JIJIS BBITIOJIHEHH S pacyeTHO-rpaduyeckux pador (PI'P)
0o gucuuminae «MareMaTH4ecKui aHaJIn3»

Teopus npeaesos u nuddepennupoBanue GyHKIUN OTHOH NepPeMeHHOM

1. Haiitu npenensr:

2 2
hm(z_n) _(1+n) hm\/n+2—‘\3/8n3+3

= (1+n) —(2-n)’ e Hui5an

’

2”2 +3 g 3n+l
i . -10
}ll—{g£2n2+1j limn(\/n2+1—n) hm(n j )

, n—w , n—>o\ p4 1
2+ 415 4y
112— lim—
e x+3 : x>0 sin” 3x
2n+l _ 5)1—1 . Sin 3x

Iim—— lim . _ ctg7x

n—»m 3”+2 + 5” x—0 1 _exz }L%(l 3x)
0, x<-7

y=<sinx, —7<x<0

m, x>0

2. UccnenoBaTh Ha HENIPEPHIBHOCTD M BBIIOJIHUTD YEPTEXK:

3. Haiitu npou3BOIHYIO QYHKIIMH:

2(3x3 +4x7 —x—2)

Y= 151+ x " y=Inarcsiny1—-e”".
3t* +1
X = ,
3t
3
y:arctg%, y:sin(%ﬂ}

cosOx

SH L. ~arctg® —— +sinln2x
Y7 3sin(12x+1) yoaes

VJ1-2x7

y=arctg’ In x\{r;Z y=(\/;>

x3
sin(x—2y)+—="7x )
y x=e'cost, y =€ COSt
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4. CocTaBuUTh ypaBHEHHS KacaTeJIbHON M HOPMaJIM K JIAHHOW KPUBOW B TOYKE C abCIUCCOM

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

2 1
flx)=x"+—
5. IlpoBecTH MOHOE UCCIIEAOBAHUE U TIOCTPOUTD TpaduK X

X -

DYHKUIMN HECKOJBKHUX NepeMeHHbIX

B x> +3y?

"o o__n
1. HaiiT 9acTHBIE TPOU3BOIHBIE BTOPOTO TOPSIKA, YOCIUTBCS, UTO Jw — <yx: Xy

2

Tk, M(46)

2. Haiirn rpamaent bynkumn 2= (6Y) 5 rouxe Mo(Xos Vo),

2 2
3. UcenenoBarh Ha 9KcTpeMyM QyHKmuio < =X —X+ Y7+ 2y,

HNuTerpupoBanme

Bo1uncianTthb HEONIPEACJICHHbIC HHTEI'PaJIbl

dx
I2(x+\/;' [x-27dx I(x+1)exdx, [xcos3xdx ~ [e"cosxdx

dx | dx j x+18 dx x+1 jSin3xdx
x*—6x+18, “x*+6x+5, (x—6)(x+2) , x*+ , cos’x

Beruucaurhb ONpeacjaJcHHbIC HHTECI'PAJIbI
7.6 1 dx

1
3sin % xcos xdx — x—De*dx
g , 0v1+3x g( ) , I xN7+Inx

dx 2 1+x° <+ dx L x>
X [—— I%hdx
1+3x—2 2 Sarctgx 13x+5)" o X2 +1
3

H'—.c\

7.6

2 © o dx
Ja_ 2 3sin? xcosxdx —_—
EI; 1[1+_x !; 4-x dx' E')- , '('). 1+3x ,

a

j. (x—De*dx
0

3
]- dx
L XV +1Inx
HecoOcTBeHHbIE MHTETrPaJIbI

1. YkaxwuTte, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISICTCS CXOSATITUMCS

T\/;dx, Tx_3dx, T\/?dx
1 1 1 .
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© dx

2
2. BBIUKCIUTD UHTETPAN, YCTAHOBUTH €0 CXOAUMOCTD HIIH PACXOAUMOCTD = 1+ X

)
[In xdx
3. Bpuncautb UHTErpaj, yCTaHOBUTh €r0 CXOJAUMOCTb MJIUM PaCXOJUMOCTh 1
¢ dx
4. Bpruuciuth HeCOOCTBEHHBIN UHTETpA 0 Jx , YCTAHOBUTB €r0 CXOJAUMOCTb UJIN
pacxoauMOCTb.
1
dx
2
5. BeIuucauTh HeCOOCTBEHHBINM UHTErpal —1 , YCTAaHOBUTH €70 CXOAUMOCTD WU
pacxoauMOCTb.
dx
1+ x°
6. Bpruncautb UHTErpaj, yCTaHOBUTh €r0 CXOAUMOCTb MU PACXOJUMOCTh —»
2]
J In xdx
7. BBIYMCIUTBL MHTETPaJl, yCTAHOBUTB €r0 CXOJAUMOCTb UJIU PACXOAUMOCTD 1
1
dx
x2

8. BerunciiuTh HECOOCTBEHHBIN HHTETPA —1
pacxoauMOCTb.
Kparnble uHTErpaibl

, YCTAHOBUTD €0 CXOAUMOCTDb UJIN

1. U3MeHUTh NOPSAOK UHTETPUPOBAHUSI B IBOTHOM UHTETpaJIe

2

ax [ £ vy

a. 0 2x , b.

O t—

dy | f(x, y)dx
H(lO—xz—y2)dxdy, D={(xy)|1<x<2, 0<y<2)

2. Beluucnutp ()

3. Berunciurs

H(12x2y2 +16x°y’ )dxdy;
D

D:x=1, y=x2, y:—x/;.
4. BeIUuCIuTH

[[(x* + y)dxdy,
) D — MHOk€eCTBO TOYEK IIIOCKOCTH, OTPAaHUYEHHOE JINHUSIMHU

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

5. Haittu nnomaas GpUrypsl, orpaHU4eHHOM TaHHBIMU JTMHUSIMH

y:3/x, y=4e*, y=3, y=4.
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— 42 _
6. Haiitu 1uiowaap GUrypsl, OrpaHHueHHON mamsiv Y =X | Y =—X+2

8. HaiiTu 06beM Tena, nonydeHHoro pamienueM Bokpyr ocu OY ¢urypsl, orpanuyennoii

=x =1 =0
muausvu Y =X, Y=L X=U,

9. Haiit 00beM Tena, HosydeHHoro BpaniesneM Bokpyr ocu OX gurypsl, orpanuueHHOI
auHMAMuH Y =X Y =X,
KonTposabHbie padoThl (IpuMepbI)

BapuaHT

1. Moctpoutb rpaduk: Y = 3cos2x

2. Hantn npegens!:

(S—n)2 +(5+n)2

lim > - liml—cost P x=2
now (5 _ 0 \2 _ — im
1) ” (5 n 5+n) 2) 0 e —1 3) =2’ —2x" +x-2
2 1 RS
o 1+ xcos2x |+
lim——— Iim| ——— ; Y -
4) x—2 ln(x_l) 5) 0| 1+ xcosx 6) 11})2 X X x+1
—x, x<0
y= X, 0<x<?2
) 3, x>2
3. UccnepoBaTb Ha HENPEpPbLIBHOCTb U BbINOAHUTbL YepTex:
BapuaHTt
1. Halttn npoussoaHyto Vx:
3
y=arctg’ In :( )
a) x+2 6) Vx
x3
sin(x—2y)+—="7x t
B) Yy r) x=e'cost, y=e Cost
. (1 1
lim| ——
2. Hairn 77\ X arctgx
1
(x)=x"+—
3. MpoBecTk NnoaHoe nccnenoBaHMe v NOCTPOUTb rpaduK X7
Bapmuanr.
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ou

Nel. BeruucauTb npou3BOIHYIO MO HAIPABIECHUIO OS u naiitn MOJ1yJIb BEKTOpa rpaueHTa JIst

X 3
U=2xy+—=+z
q)YHKI_II/II/I \/5 B TOYKC A(6’9’ 1) B HallpaBJICHUH, COCTABJIAOIICM C OCIAMUA

cosoc—E cos,B—é i
7 7757,

KOOpAUWHAT YTJIbI

z=xy(1-4x* —4y)-5

No2. UccnenoBaTh Ha SKCTpEMYM (YHKIIUIO

dz
N93.z:1n(y—x4)’ X=+/SInf, y=COSI  Haiitu E

Bapuanr

Bboryucanume:

1J(3 dx 2
(2x + 1)- In xdx
1. 9 \/; -2 . 2. '!-
3x” -4 sin’ 3x 2x-1
- dx. dx_ —F—————ax.
3.'[x2+4x 4.Icosz3x S.J.\/4—2x—x2
1. BpluuCIUTH UHTETPAJIBL:
Txe_”2 T—dx
1 dx . e XV Inx )

V|305pa3MTb obnactb UHTErpnpoBaHNA U UISMEHUTb NOPALOK NHTETPUPOBAHNA B MOBTOPHOM UHTErpane
0 V25-x7
[ax [fGey)dy.
-4 0

BbluMcanTe naowagb ¢uUrypbl, OrpaHUYEHHOW JIMHUAMM

2
y=2-x", y=2x.
BapuaHT 3aaaHuii TPEHUPOBOYHOrO TecTa.
3apgaum

t 3
X

luacte 1. Y =sinlnx, y',y"=? 2. 3 y=3x"+xe",x,=2[1x=0,1, Uy—?

!
4. HaitTv npon3sogHyto Vx:
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y =P Sin4 x__3 arctg7 x
a) \ X 6) Y=X

e + Yo cos3x

B) X r) X=cosf+sint, y =sinz—rcost

2
5. MiccneioBaTh Ha SKCTPEMYM f(x)=(x-3) (x—S)'

y
6. HanTu nHTepBasibl MOHOTOHHOCTU X .

3

X
5 f x)z——16x [_5.1]
7. Haintn Hanbonbluee, HaumeHblLee 3HaYeHne GyHKLUMK 3 Ha OoTpesKe I
2 X = !
8. MocTpounTb KacaTesbHYy1O K rpaduky GyHKUUK f (x) = 3arccos x B TOUKe 2.
2 yactb 9. Haiitn npegensl:
(3+n)2 —(2+n)2 ) tg5x
lim > 5 . tg2x i x +2x-3 lim 3
n—»0 —_— P
1) (2+n) =(1=n) 2)=0e* —1  3) =3 x +5x" +6x  4) =7 189X
3 yactb
0, x<—-7x
y=<sinx, —7<x<0
10. UccnepoBaTtb Ha HENPEPbLIBHOCTb U BbINOJIHUTbL YepTeK: 7w, x20
x3
(x) =
11. NpoBecTn NosHOe NccnefoBaHME U NOCTPOUTD rpaduK x° -4,
KonTpoJsbHbie padoTsl (IpUMeEpHI)
BapuaHr
1. Moctpoutb rpadumk: Y = 3cos2x
2. Haiitn npegens!:
2 2
llm(s_n)2+(5+n)2 i l—COSZX i x3_x2_x_2
1) ’Hw(s_” _(5+”) 2) 0 e -1 3) =2 x° —2x* +x-2
2 1 L
. X —x- 1+ xcos2x |+
Im— lim| —— ; X = )
4) x—2 ln(x_l) 5) R)) 1+xcosx 6) 11_13)10 X X x+1
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—x, x<0
y=+x>, 0<x<2

3, x>2
3. WccnenoBaTb Ha HENPEPLIBHOCTb M BbIMOMHUTD YEPTEK:

BapuaHTt

!
1. HaiATu npoussogHyto Vx:

=arctg’ In =
2 & 6) ~

(V)

3
sin(x—2y)+x—:7x .
B) Yy r) x=e'cost, y=e Cost

) 1 1
Iim| ——
2. Haiitn 77\ X  arctgx

1
2

f(x)=x"+—
3. MpoBecTn NosHOE Uccneao0BaHME U NOCTPOUTb FpaduK X .

Bapmuanr.

ou

Nel. Beruncnuth IMPOU3BOAHYIO 110 HAIIPABJICHUTIO as 1 HaWTH MOAYJIb BEKTOpaA IrpaIuCHTa AJIst
X
U=2xy+-——+2
q)YHKI_II/II/I y B TOYKC A(6’9’ 1) B HAIIpaBJICHHUU, COCTABJIAIOIIECM C OCAMU

cosoz—E cos,B—9 i
7’ 777,

KOOPJIMHAT YTJIbI

z=xy(1-4x* —4y)-5

Ne2. MccnenoBare Ha SKCTpeMyM (YHKIIHIO
dz

4 N _-
No3. Z =In(y—x )’ X=~/sint, y=cOSt it df.

Bapuant

Boiyucnanume:

l.f dx i(2x+1)-lnxdx
9 1

Jx-2, 2.



2x—1

3x* -4 sin® 3x dx.
3.Ix2+4xdx' 4.-[cos23xdx' S.IV4—2X—X2

1. Beruuciauts HUHTErpaJibl:

T T odx
[ v

MN306pa3nTb 061aCTb MHTErPUPOBAHMA U U3MEHUTb NOPALOK UHTETPUPOBAHMA B MOBTOPHOM UHTErpasie
0 V25-x?
[ax [reeydy.
-4 0

Bolumcante naowaapb Gurypbl, OrPaHUYEHHOM NUHUAMM

2

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

3apaum

_arcctg%/; dv—?
1yvacts 1. Y =sinlnx, y',y"—=? 2. Y= X - Ay 3. y:3x2+xex,x0:2,Dx:O,1, Oy—?

!
4. Haittn nponssoaHyto Vx:

y =P Sin4 x__3 arctg7 x
a) \ X 6) Y=4X

e + Yo cos3x

B) x r) X=cosf+sint, y =sinz—rcost

2
5. UccneaoBaTb Ha SKCTPEMYM f(x)=(x-3) (x—S)'

6. HanTn nHtepBanbl MOHOTOHHOCTHU X .
3
X
) fx)==—16x [-5:1]
7. HaliTn Hanbonbliee, HaumeHbLlee 3HaYeHne GyHKUUK 3 Ha oTpeskKe .
2 X = !
8. MNocTpounTb KacaTenbHyto K rpaduky GyHKLUK f (x) = Jarccos x B TOUYKe 2.
2 yactb 9. Halitu npegensl:
(3+n)2 —(2+n)2 ) tg5x
lim 5 5 lim tg2x ‘m x +2x-3 lim 3
n—ow _ _ = - 5 T
1) 2+n) ~(1-n) 2)=0e* =1 3) =3 +5x"+6x 4) 72 tgox
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3 yacTtb

0, x<-m
y=+sinx, —r<x<0
. 7, x>0
10. UccneposaTb Ha HEMpPEpPbIBHOCTb U BbIMOAHUTb YepTEXK:
3
X
(x) )
11. NpoBecT NONHOE UCCAeL0BAHUE M NOCTPOUTL rPadmK x —4

Kpurepum ouenku:

- OLIEHKA «3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH PETYJSIPHO B TEUCHHUE CEMECTpa MPEACTABIISLII
pellleHusl 3a/ay, BBINOJHUI MOJHOCTHIO BCE 3aJaHUSl M UX 3allUTUJ, OTBETUB Ha BOIPOCHI
IpenoaaBaTes;

- OLEHKa «HE 3a4TeHO» BBICTABJISETCS CTYACHTY, €CIIM OH HEpPEryjasipHO B TEYEHHE CeMecTpa
NPECTaBIsUT PEUICHUs 3a]ad, BBITOJHWI 33JaHHUS HE TOJHOCTHIO MM BOOOIIE HE MPEACTaBIISI
paboThl Ha TPOBEPKY, JIOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaXx HA BOMPOCHI
npernoaaBaress.

Jlyis mpoBeeHUs TEKYIIEro KOHTPOJS 3HAHWUN CTYIEHTOB B TUCTAHIIMOHHOM ¢opMare B
pa3paboTanHbIX Kadenpoit «MaremaTuka» OHIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIE (TPOOHBIE)
TECTHI.

3.2. [IpomekyTOUHAS aTTECTALUSA

[IpomesxyTrouHast aTTecTanus - (3K3aMeH) IMPOBOIUTCS 110 OMIIETaM B YCTHOU (opMme.
Bpems a1 noaroToBkM 0TBETa Ha BOIPOCHI HE Oosiee 45 MuH.

bureT BKIIIOYaeT TEOPETHUESCKHUI BOIIPOC U 3a1a4H.

KoMIuieK Tl 2K3aMeHaMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemaTukay.
TunosBble BAPHAHTHI OMJIETOB NPUJIATAIOTCS.

KommnuiiekT Bonpocos

o mucuummae «MareMaTHYecKud aHaJIn3»

JudpdepeHunanbHoe HCHUCTEHHE (PYHKIUI OHOH NTepeMeHHOH

IToHsATHE TEpeMeHHON BEJIMYMHBI U 00JIaCTH €€ U3MEHEHUSI.

MOHATHE (PYHKIMOHATBHOM 3aBUCUMOCTH, KiIaccuPUKaIUs QyHKIIUH.

Omnpenenenre 1 TUIBI YACIOBOM MOCIEI0BATEIBHOCTH.

[Ipenen YU CIIOBOU IIOCJIEI0BATEIBbHOCTH. Apudmernueckue olnepannuu HaJ

II0CJIEI0BATEIBHOCTSMH.

5. VYcioBus cyiecTBOBaHHS KOHEYHOTO IIPe/iesia YMCIOBOU OCe10BaTeNbHOCTH (Teopembl Kot
u Beliepmtpacca).

6. Bropoii 3amedatensHbIN Ipeed.

el

7. Ilpenen ¢pyukuuu. Onpenenenus. I eoMmeTpudeckas MHTEpIIPETaUs MOHATHS pezena ¢ yHKIHH.
CaoiicTBa Npeesios.
8. beckoHe4yHO Masble, 0ECKOHEYHO O0JIbIIMEe (PYHKIIHH.

9. [IlepBblii 3aMeUaTENIbHBIN PEACII.

30



10.

11.

12.
13.

14.
15.

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

23.
24.

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

A

= o * >

e

beckoHeyHO Masble BeTMYUHBI. DKBUBAJICHTHbIE OECKOHEYHO Masble M UX HCIIOJIb30BaHUE TPU
BBIUHCIICHUH TpeesioB. Tabiuia S3KBUBaJIEHTHBIX 0ECKOHEYHO MalbIX.

HenpepbiBHOCT (yHKIIMM B TOYKE W Ha mpoMexyTke. OIHOCTOPOHHHE NpPEACIbI.
Krnaccudukanus Touek pa3pbia rpaduka.

CaoiicTBa GyHKIIHI, HEMTPEPHIBHBIX HA OTpe3Ke (Teopembl Beiiepmrpacca, boibiiano — Kommn).
[IpousBognas. ['eomerpruueckuii U HU3MIECKUN CMBICT IPOM3BOAHON. KacaTenbHas 1 HOpMaJlb
K TUIOCKOM KPUBOW.

Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (QYHKIUH.

CBs3b MEXKAY CyLIECTBOBAaHHEM MPOU3BOJIHON (PYHKIIMH B TOUKE M HEMIPEPHIBHOCTHIO (PYHKITUH
B TOH K€ TOUKE.

[Tpou3BoaHasi CcyMMBbI, IPOU3BEACHNUS, YacTHOTO. [Ipon3BogHAs CII0KHOM M 00paTHOM (HYyHKIIHIA.
[IpousBoHas napaMeTpUueCcKy 3alaHHON (PYHKIUU.

[TpousBoaHas GyHKINH, 3aJaHHON HESBHO.

JuddepeHnmrpoBanre CI0KHON MOKa3aTeIbHON (DYHKIIUH.

Huddepenuupyemocts. Auddepennnan. ['eomerpuueckuii cMbica quddepeHipana.
[IpousBoaubie U AuddepeHnanbl BEICIINX MOPAIKOB.

OcHoBHbIE TeopeMbl auddepeHmansHoro ucuucienus (treopema depma, Teopema Pos,
teopeMa Jlarpanka, Teopema Komm).

[IpaBuno Jlonurans.

MmuorouneH Teiinopa u ero coiictBa. @opmyna Teitnopa. Octatounslii wieH popmyssl Teinopa
B (¢opme Jlarpanxa u Ileano.

AcuMnToThI rpadguka GyHKIUH.

OkctpemyM. Heobxomumoe ycinoBue 3KcTpeMyma.

JlocTaTo4yHbI€ YCIOBHS SKCTPEMYyMA.

JlocTaTouHOE yclI0BUE BO3pacTaHus (yObIBaHUS) QYHKIIMHU.

Haubonbiiee u HanMeHblee 3Ha4eHUs QYHKINUN Ha OTPE3Ke.

BoinykiiocTb, BOTHYTOCTb, TOUKA Iepernda. JlocraTouHO€E yCIIOBUE BOTHYTOCTH (BBIITYKJIOCTH).
HeoOxonumoe ycrnoBue Touku neperuda. Jloctatounoe yciaoBue mneperuoa.

OO01as cxema NOCTPOCHHUS U UCCIIEOBaHMSI rpapuKa QyHKIIUH.

(I’yHKIII/II/I HECKOJBbKHX IMEPEMECHHBIX

OmnpeneneHne U TeOMeTPUIECKUI CMbICH (QYHKINHU ABYX MEPEMEHHBIX.

JIuHuM ypoBHS QYHKLUU JIBYX EPEMEHHBIX.

YacTHble Tpou3BOAHBIE PYHKIIMH HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPUUECKUN CMBICTT
@DYHKIMU HECKOJIBKUX NEPEMEHHBIX, MOHATHE MOJIHOTO AuddepeHnnania.
JuddepenumpoBanue CI0KHBIX QYHKIINI HECKOIbKUX ITEPEMEHHBIX.

[Tpon3BoIHBIE BBICHIMX MOPAIKOB (PYHKIIMH HECKOJIBKUX MEepeMeHHbIX. CMelIaHHbIe
npousBoanbie. Teopema IlIBapua.

[Tpon3BosHas PYHKIIMU HECKOJIIBKUX NMEPEMEHHBIX 110 HAIIPABICHUIO.

[Tpon3BoHas IO HAIPABJIEHUIO U TPAJAUEHT CKAJISPHOTO MOJIS.

OKcTpeMyM (DyHKIIMM HECKOJIBKUX MTEPEMEHHBIX.

. Heobxonnmoe u 1octaTouyHO€ yCIOBUS SKCTpeMyMa (YHKIIMH JIBYX [TEPEMEHHBIX.

HHTerpajbHoe HCYHMCICHUE

[TepBooOpazHasi, HeonpeAeIeHHbINH HHTErpa. Tadauia OCHOBHBIX HHTETPAJIOB.
3amMeHa NepeMEeHHOM U MHTETPUPOBAHME 110 YACTSIM B HEONIPEIEIEHHOM UHTErpase.
HNHTerpupoBanue ¢ MOMOIIBIO TOABEACHUS 01 3HAK AuddepeHnnana.
HuTerpupoBanue palliOHAIBHBIX APOOESH.
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WHTerpupoBanue 1o 4acTsIM U 3aMEHA IEPEMEHHOM B OIIPEIETICHHOM UHTETpalle.

HuTerpupoBanue TpPUrOHOMETPUYECKUX (DYHKIUN, OCHOBHBIE TPUEMBI.

WuTerpupoBanue UpparoHAIBHBIX (YHKIUIA.

VYHuBepcanbHas TPUTOHOMETPHUYECKAs TI0ICTAHOBKaA.

9. OrmpeneneHHblii HHTErpall U ero cBoiictBa. Popmyna Heiotona — JleliOHuma.

10. ITpunosxenus onpeaeseHHOro HHTErpaia K pelieHui0 reOMETPUUECKUX U PU3NYECKUX 3a]1ad.

11. Beruucnenue mionagei ¢ mOMOUIBIO ONPEIECIICHHOIO MHTErpaa.

12. Beruucnenue mionaay 1 IJIUHbI KPUBOH, 3aJaHHOW YpaBHEHUSMH B TTapaMeTpuueckoi popme.

13. Beiuucnenue miomniajan KpUBOJIMHEHHOTO CEKTOPa B MOJISIPHBIX KOOPJMHATAX.

14. Beluucnenue miomaaeid B NPAMOYTOJbHBIX M IOJSIPHBIX KOOPJAMHATax C IOMOIIBIO
OIIPENIEIICHHOT 0 UHTErpasa.

15. Beluucnenue JIMHbBI AYTH C IOMOUIBIO ONIPEAEIEHHOIO HHTErpaa.

16. Beruncienue JUIMHBI 1yTU KPUBOH, 3a1aHHOM ITapaMeTPpUUECKH.

17. Beruucnenue oobeMa Tella BpallleHus C OMOILBIO OIPEEICHHOT0 HHTErpaa.

18. Beiuucnenue miomnaan NOBEpXHOCTH TeJla BpAICHUSI.

19. HecoOGcTBEeHHBIE HHTETPAIIBI IEPBOTO M BTOPOro Tuna. [[IoHATHS CXOAUMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaa.

20. HecoOcTBEHHBIE MHTETPAJIBI OT Pa3phIBHBIX (PYHKIIHIA.

® =N

Tumnosbie BApUAHTHI OUJIETOB
0o aucuumiInae «MareMaTHdecKui aHaJIn3»

MMHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKON ®EJIEPALTAU
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YYPEXJEHUE BBICILIET'O ObPA30OBAHUA
«MOCKOBCKHUM MOJIUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

®daxynpTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Matemaruxa

Hucuunnmza  «MaTteMaTH4eCKUl aHaIu3)

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeonpeACACHHbIH nHTErpaj. TalKia OCHOBHBIX HHTETPAJIOB.
dx

o 4
2. BbluncauTh HeonpeneaeHHbIN HHTETPal Ys—x+5-x .

Haiitu rpaguent pyaxmun <~ YVXY g touke M,(14)
4. VKaxuTe, KAKOM U3 HECOOCTBEHHBIX MHTETPAJIOB SBJIAETCS CXOASIIAMCS

T\/;dx, Tx_3 dx, T\/; dx
1 1 1 .

(98]

5. Haiimure sKCTpeMyMbl U TOYKH mepernda Gpyaxmuu Y = (x—=De™",

YTBepxneHo Ha 3aceqanuu kadeapsl mateMaTuku « 03» 05 2023 r., mporokon Ne 10

H.o. 3aB. xadenpoit H.B. BacunneBa / /

MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKOI ®EJIEPAIINN
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OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJIEHUE BBICIHIET'O ObPA3OBAHUA
«MOCKOBCKHNH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)
®daxynpTeT 0a30BbIX KOMIIETEHITHH, kadenpa «MaTtemaruka»
Oo6pazoBarenpras nporpamma 09.03.01 «MHboOpMaTHKa U BEIYUCITUTEIBHAS TEXHUKA
Kypc 1, cemectp 2

DK3aMeHAIMOHHBIN ouiteT Ne 1

1. HecoOcTBeHHBIE HHTETpaJIbI [IEPBOTO U BTOPOTro THUMA. [ToHSATHSA cXO0IUMOCTH U pacXoJuMOCTH
HECOOCTBEHHOI'O MHTErpaa.

2. Haiitn npoun3BoaHYyI0 QYyHKIIUH, 33IaHHON TTapaMETPUUCCKH 1+1¢

3. HUccnenoBath Ha SKCTpeMyM QYHKIUIO < = X —x+y +2y .
7.6
_[3 sin” x cos xdx

4. BplUKMCAUTH ONPENEICHHBIN UHTETpa 0

5. Haiitu 06beM Tena, oTy4eHHOro BpamenueM Bokpyr ocu OX (urypel, orpannueHnoit

3
mapvu Y =X, y=1 x=0,
YTBepkaeHo Ha 3acenanuu kadenpsl MmatemMatuku « 03» 05 2023 r., mpotokoin Ne 10

N.o. 3aB. xadenpoit H.B. BacuibeBa / /

JUi1st mpoBeIeHUS IPOMEKYTOYHOTO KOHTPOJISI 3HAHUH CTYIEHTOB B TIMCTAHIIMOHHOM (popmate
B pa3paboTaHHBIX Kadenpoil «MaremaTHKay OHIaMH-KypcaX UMEOTCS UTOIOBBIE TECTHI.

33



