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1. Hesn, 3a7a4u ¥ IVIAHUPYEMbIe Pe3yJIbTaThl 00y4YeHHs 110
AMCUMILIMHE

K OCHOBHBIM yensam OCBOCHMS IUCUUIUIMHBI «MareMaTU4ecKuil aHaau3» CilexyeT
OTHECTH:

- BOCIIMTAHUE Y CTYACHTOB OOLIeH MareMaTn4eCcKoOi KyJabTyphl;

- NpUuOOpETeHHE CTYAEHTaMU ILIUPOKOTO Kpyra MareMaTHMYeCKMX 3HAHWHM, YMEHUH Hu
HaBBIKOB;

- Pa3BUTHE CHOCOOHOCTHU CTYIAEHTOB K HMHIYKTHMBHOMY U JE€IYKTHMBHOMY MBIIIJICHUIO
Hapsly C pa3BUTUEM MaTeMaTH4eCKO HHTYWIINH;

- YMEHHE CTyIACHTAaMH pa3BHUBaTh HABBIKM CaMOCTOSTEIBHOTO H3y4eHUs Y4YeOHOW W
Hay4YHOH JINTEPATYPBI, COAEPIKAIIEH MaTEMATUYECKUE CBEICHNUS U PE3YJIbTaThI;

- TIOATOTOBKY CTYACHTOB K JESTEIbHOCTH B COOTBETCTBHHM C KBaJHU(PHKAIMOHHOM
XapaKTepUCTUKOW OakajaBpa [0 HANpaBIEHUIO, B TOM Yucie (HOPMUPOBAHHE YMEHHH
UCTIOJIb30BaTh OCBOEHHBIE MaTEMAaTHUECKHUE METOIbI B IPO(PECCUOHATBLHON IEATEIbHOCTH.

- TIOArOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHAX
UPPOBOK TypOYIEHTHOCTH M BBICOKMX TEXHOJOTHUECKHUX PHUCKOB COBPEMEHHOH IH(pOBOI
9KOHOMMKH.

K OcCHOBHBIM 3a0auam OCBOEHHS NUCUUIUIMHBI «MaremMaTuyeckuil aHaiu3» CiexyeT
OTHECTH:

- OCBOGHHE CTYJICHTAaMHU OCHOBHBIX IOHATHH, METOAOB, (OPMHUPYIOMIUX OOIIYIO
MaTeMaTu4ecKylo MOATOTOBKY, HEOOXOIMMYIO JUIsl YCIIEIIHOTO PELIeHNs IPUKIIaJIHbIX 3a/1a4;

- (popmupoBaHue y cTyneHTa TpeObyeMoro Habopa KOMIETEHINH, COOTBETCTBYIOIIUX €TI0
HAalpaBJICHHIO MTOJrOTOBKU U 00€CIEUNBAIOIIUX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPYy/a.

OOyuenne mno aucHMIUIMHE «MareMaTHuecKuil aHaiu3» HampaBlIeHO Ha (OPMUPOBAHUE
y oOyyaromuxcsi cienyromux komnereHiuid B coorBerctBun ¢ PI'OC 09.03.01 (ypoBeHb
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OakanaBpuara) mo HamnpasieHuto noaroroBku 09.03.01 Wudopmarnka M BbIUUCIUTENbHAS
TEXHHKA, yTBEPKAEHHBIM NpukazoM MunoopHayku Poccun ot 19.09.2017 Ne929:

Kox m HanmenoBanue KkoMneTeHIun

NHaukaTopbl 10CTHKEHUSA
KOMIIeTeHIIM U

OIIK-1. Cnoco6eH npuMeHSTh
€CTECTBEHHOHAYYHBIC U OOIICHHKEHEPHBIC
3HAHUS, METOAbl MAaTEMaTHUECKOTO aHaIu3a U

OIIK-1.1. 3uaTk:
OcHOBbI BbICLLEN MaTeMaTuKn n
MHdOpPMaTUKK

OIIK-1.2. Y™merTh:

Pewatb cTaHAapTHbIE NpoeccnoHanbHble
3agayu ¢ npuMeHeHneM
€eCTeCTBEHHOHay4YHbIX 1 0BLLENHXEHEPHbIX
3HaHWIN, METOAOB MaTeMaTUYeCKOro aHanusa
1 MoenMpoBaHus
OIIK-1.3. Bnagets:

MeronaMu TEOpETUYECKOTO U
SKCIEPUMEHTAIBHOTO UCCIETOBAHUS
00BEKTOB MPO(eCCHOHATHHON ACSITETLHOCTH.

MOJICTUPOBAHHUS, TEOPETHUECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBAHHS B
npodeccruoHanbHON AESITETLHOCTH

2. MecTO JTUCHHMILUIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

JuctuniauHa OTHOCHTCS K oOs3arenbHOM wactu Onoka bl: Monyns «Maremarudeckue
JTMCIUIUIMHBD.
JuctunnuHa 6a3upyercs Ha CIASAYIONIeH, TPOMICHHON JUCITUTUTHHE:

- TuHEeiHas anreopa.
Juciummmua  «MaTreMarudecKui
JHUCHUIIMHAMU:

B obszamenvron vacmu:
- IUCKPETHAsI MAaTEMaTHKa;
- KOMIUICKCHAsI MaTeMaTHhKa U JuddepeHImaibHble YpaBHCHNUS,
- TEOpUS BEPOATHOCTEM U MaTeMaTU4ECKasl CTaTUCTUKA;
- OCHOBBI TPOTrPAMMHUPOBAHHSI;
- 0a3pl JaHHBIX;
- MaTeMaTu4ecKast JIOTUKa U TEOPHs aJITOPUTMOB B MPAKTHKE TPOTPAMMHUPOBAHHUS.
.B uacmu, gpopmupyemoii yuacmuuxamu oopaz08amenbHbix OMHOUEHULL:

- YUCIJIEHHBIE METOJIBI U IPOTPAMMHUPOBAHUE;

- 2JIEKTPOTEXHUKA U AJIEKTPOHUKA;

- OCHOBBI TEPMO-THIPO- U TA30IMHAMUKH;

- OCHOBBI TPOEKTUPOBAHUSI MEXaHU3MOB.

aHaJIn3» JJIOTHYECCKHU CBs3aHa C nociIeayromrnuMnu

3. CTpyKTypa u conep:kaHue TUCHUIIIHHBI

OO01mas TpyI0eMKOCTh AUCIUILIMHBI COCTABISACT 4 3a4eTHHIE eAUHUIIBI - 144 gaca.

3.1. Buabl y4eOHO# padoThl U TPYA0EMKOCTh

KoanuecrBo

Cemectp 2
4acoB

n/n Buj yueOHoi padoThI

AYIUTOpPHBIE 3aHSITHS 72 72




B ToMm yucie:

Jleknnn 36 36
1.
CeMmuHapcKue/TIpaKTHUYECKUE 3aHATHS 36 36
2.
JlabopaTopHble 3aHATHUS - -
CamocTosiTesibHasi padoTa 72 72
ITpomMe:KyTOUHAS aTTeCTAIUSA
9K3aMEH €] €]
HTtoro 144 144

3.2. Temarnyeckuii NIJIaH U3yYeHUS JUCUUILIMHBI

Pasmemién B nmpunoxennn 1 k pabodeid mporpamMme.

3.3. Conep:xxanue pa3aesioB JUCUUILIMHBI

BBenenue

[Ipenmer, 3aga4un u conepkanue AUCUUTUIMHBL. OCHOBHBIE 3Talbl Pa3BUTHUS AUCIUILINHBL.
CrpykTypa Kypca, ero MecTo 1 pojib B IOATOTOBKE OakanaBpa, CBA3b C APYTMMH JUCIUILIMHAMHU.

Paznea 1. luddepennnanbHoe ncuucjieHne PyHKIUIA OHOM nepeMeHHOM

Tema 1. Uucnosas nocienoBarenbHOCTh. [Ipeaen 4nciioBoit mocieaoBaTeabHOCTH U €T0
cBoiictBa. @ynkius. [Toctpoenue rpaduxoB pynkumii. [Ipeaen Gpynkuun. OCHOBHBIC TEOPEMBI O
npeaenax ¢ynkuuu. [lepBblii 1 BTOpoW 3aMeudartenbHble Hpenenbl. CpaBHEHHE OECKOHEYHO
MaJbIX U OECKOHEUHO OOJIBIINX BEIMUMH. DKBUBAJICHTHBIE OECKOHEYHO MaJlble BETUUHHBI.

Tema 2. HenpepsIBHOCTD (DyHKIIMI B TOUKE U HA IPOMEKYTKE, TOUKM pa3priBa GyHKIUH,
ux Knaccuukanus. ACUMOTOTH rpaduka QyHKIMK, UX KIacCUDHUKAIHU.

Tema 3. IIpousBonnas ¢ynkuuu. ['eomerpudeckuii 1 GU3NUECKHIA CMBICI TPOU3BOIHOM.
[TpaBuna nuddepeniupoBanus U GOpMYJIbl BBIYUCICHUS TPOU3BOIHBIX. TabmuIia mponu3BOIHBIX
OCHOBHBIX 3JIEMCHTApPHBIX (YHKIMH. BbunciIeHre TPOU3BOAHBIX (QYHKIMA, 3aJaHHBIX
pa3IMYHBIM 00pa3oM.

Huddepenunan. [IpousBonusie u auddepeHuansl BEICHMX nopsaakoB. [TpubnmkenHbe
BBIYHCIICHHSI C TIOMOIIIBIO Au(HepeHIInanos.

Tema 4. IlpaBuno Jlonurana. ®opmyna Telinopa. PackpbiTHe HeonmpeaeneHHOCTEN
pasnuuHorOo THUMA. Pa3iokeHWe OCHOBHBIX AMEMEHTapHbIX (yHkmumi mo dopmyne Teitmopa.
[TpubnrkeHHbIe BEIYUCIECHUS C TOMOIIBI0 (hopMyssl Telinopa.

Tema 5. OcHoBHBIE TeopeMbl auddepeHInanTbHOr0 HUCYUCICHUS. MOHOTOHHOCTH
¢byHKIMHU, KcTpeMyMbl HeoOxoaumble W JOCTAaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAaJHHOTO
skcTpeMmyma. HcciemoBanue Beimykiioctu rpaduka ¢yaknun. Toukm mepermba rpaduka
(byHKINH.

OO6mas cxema uccienoBaHus (QYHKIIMU U MOCTpoeHus ee rpaduka. CBoicTBa (PyHKIIHIHA,
HeTIpEephIBHBIX Ha oTpe3ke. Hanbompiiee 1 HanMeHblee 3HaueHus (QyHKIIUU Ha OTPe3Ke.

Paznea 2. ludgdepenunanbraoe ncuncjieHne PyHKIHIA HECKOIbKHUX NepeMeHHbIX

Tema 1. DyHKIIUN HECKOJIBKUX NTEPEMEHHBIX. JIMHNN 1 TOBEPXHOCTH ypOBHs. HacTHbIE
npou3BoaHbIe. [Tomubrit quddepennman. [Ipou3BoaHbIe CI0KHON (QYHKITUN HECKOIBKUX
IEpEMEH-

HbIX. YacTHbIE MPOU3BOIHBIC U JU(PepeHInabl BRICIIMX nopsaakoB. Teopema IlIBapua.



Tema 2. IlpousBognass no HamnpasineHutro. Ipaguent. KacarenbHas K KpUBOM.
KacarenbHas minockocTh 1 HOpMalib K moBepxHocTH. Popmyna Teitnopa. DxcTpeMyMm QyHKIIUN
HECKOJIBKHX IepeMeHHbIX. Heo0XonnMble U IOCTaTOUHBIE YCIOBUS HKCTpEMyMa.

Pa3znes 3. UnTerpajibHOE HCHUCIEHUE

Tema 1. IlepBooOpa3Has. Teopema cCylIeCTBOBaHMS HEONPEAEICHHOTO MHTErpasa.
Heonpenenennsliit uHTErpasl U €ro cBoMcTBa. Tabauia UHTErpajJoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢yHKuui. MeTos HenocpeaCTBEHHOTO HHTEIPUPOBAHHUS.

MeTonbl WHTErpUPOBAaHUS C TOMOIIBIO 3aMEHbl TEPEMEHHOM, MOABEIEHUEM 0]l 3HaK
muddepennrana. MeTtoq HHTETPUPOBAHUS 110 YACTSM.
WNHTerpupoBanue panuoHanbHBIX Apo0Oei, MHTErpUPOBaHNE HEKOTOPBIX BUAOB HPPALlMOHAIBHBIX
U TPUTOHOMETPHUYECKUX (DYyHKIIMH.

Tema 2. 3amaun, NpuBOAAIIME K MOHATHIO ONpEAeIeHHOro uHrerpaiga. OnpeeneHHbli
MHTETpaJl, €ro CBOMCTBA. YCIOBHS HMHTErpUpYyeMOCTH. MHTerpan ¢ mepeMeHHBIM NpenesioM
unterpupoBanus. ®opmyna Heiotona — JleliOHuna. 3aMeHa NepeMEHHONW B OINpeAeICHHOM
UHTETpae.

[IpunokeHust ONpPENENIEHHOT0 HMHTErpajla B TEOMETPUM M MEXaHUKE (BBIUKCICHHE
II0IaAeH IOCKUX (QUTYp, AIUHBI KPUBOM, 0OBEMOB.

Tema 3. HecoOcTBeHHbIE HMHTErpajibl MEPBOTO U BTOPOro poja (1Mo OeCKOHEUHOMY
IPOMEXYTKY, OT HEOIPaHMUYCHHBIX (DYHKLUI Ha KOHEUHOM IMPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3anaun, npuBOALINE K KpaTHBIM UHTErpanaM. J[BOWHOM U TpOHHOM UHTErpasbl,
ux cBoycTsa. [IpaBuia BeIYMCIEHUS IBOMHBIX UHTETPAJIOB.

3.4. Temarnka npakTUYeCKUX 3aHATHHA M0 JMCUUILIIHHE
«MareMarTu4ecKuii aHAJIN3»

No Tema 3aHaTHA
1/
I
1 Pa3zngea 1. DiaeMeHTBI MAaTEMATHYECKOI0 aHAJIN3A.

YucnoBag mnociie0oBaTeNbHOCTh. [Ipenesn 4YuciaoBOM MOCIENOBATEIBHOCTH M €r0
coiictBa. [IpaBuna npenenbHoro nepexona. @yukuus. IIpexen dynkiuu. Teopemsr o
npeaeiax GyHkun. I1epBbli 1 BTOPOH 3aMedaTeIbHbIE IPEIEIIb.

2 CpaBHeHHE OECKOHEUYHO MalbIX M OECKOHEYHO OONBIIHUX BEIMYMH. DKBUBAJICHTHHIE
OCCKOHEYHO MAaJIbIC BEJIMYHHBI.

PackpbiTHE HEONPEAEIECHHOCTEN Pa3IMYHOTO TUIA

4 HemnpepsiBHOCTE PyHKIMIT B TOUKe U HA TpoMexyTKe. OTHOCTOPOHHUE TIpeAesbl. Toukn
pa3psbiBa hyHKIMH. [IpuMephl pereHus 3a/1a4

5 [TpousBoanast ¢ynkuuu. I[IpaBuna auddepenuupoBanus U GOPMYNIbl BBIYUCICHUS
npon3BoAHbBIX. Texuuka nuddepeHmpoBanus

6 HuddepenunpoBanre  oOpaTHbIX  (QYyHKUMH,  (QYyHKIMHA, 3aJaHHBIX  HESBHO,
rmapaMeTpU4eCcKu, jorapudmudeckoe auddepeHnupoBanme

7 Huddepenunan. T'eomerpuueckuit cmbicn auddepenunana. IIpousBogHbie U
muddepeHnranbl  BRICIIMX TOPSAAKOB. [IpuOMuKeHHBIE BBIYUCICHUS C TTOMOIIBIO
quddepeHnmranos.

8 [IpaBuno Jlonurtans. @opmyna Teisopa. PackpeiTue HeonpeneaeHHOCTEN pa3IunyHOTO
Tuna. Pa3iokeHnst 0CHOBHBIX dIIEMEHTAPHBIX QyHKIWMII 10 dhopMyite MakiiopeHa.
[TpuOnuxeHHbIE BEIUKUCICHHS ¢ TOMOIIIbI0 dhopmynbl Teinopa.

10 [ TomHOE MccnenoBanue HyHKIMI 1 MocTpoeHue rpadukoB. [Tpumepsr

W
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[TonHoe uccaenoBanue GpyHKIMA U MocTpoeHue rpadukos. [Ipumeps! (mpogomkeHne)
CamocrositenpHas padbora Nel Ha cemuHape 1Mo GYHKIUSIM OTHOW MTEPEMEHHOMN

12 | Pa3gen 2. dyHKUMH HECKOJbKHMX IepeMeHHbIX. JIMHUM U TOBEPXHOCTU YPOBHSI.
YacTtHble npou3BoaHbIe U auddepeHiman nepBoro nopsaka.

13 | Ionnsiit nudpdepenuman. [IpousBognsle ciaoxHON pyHKUMU. [IponsBoaHas QpyHKuMH,
3alaHHOM HesBHO. YacTHbIe MPOW3BOAHBIE M AuddepeHIuanbl BBHICIIUX MOPSIKOB.
Teopema IlIBapiia.

14 | IIpou3BoaHas no HampaieHUo. [ pajueHT.

15 | OkctpemyM (yHKIMM HECKOJbKMX TEpeMEHHBIX. HeoOxomawmble H JI0CTaTOYHBIE
YCJIOBHS SKCTPEMYMA.

16 | CamocrositesqibHasi padora Ne 2 Ha cemuHape mno (GYHKUMSIM HECKOJIbKUX
nepeMeHHbIX

17 | Pa3men 3. UHTErpaibHOE HCUMCICHUE
[lepBooOpa3nas.  HeompeneneHHbli  WHTETpadl W €ro  cBoWcTtBa.  Meron
HEIMOCPEACTBEHHOTO MHTETPUPOBAHUSI.

18 | UHuTerpupoBaHue ¢ TOMOIIBID 3aMEHbl TEPEMEHHOM, MOJABEICHUEM IIOA 3HAK
muddepennnana. MeToa HHTErpUPOBaHUS IO YaCTIM

19 | UnTerpupoBanue parvoOHANBHBIX JAPOOCH, WHTETPUPOBAHUE HEKOTOPHIX BHJIOB
UPPAIMOHATLHBIX (DYHKIIHA

20 | MuTerpupoBaHre TPUTOHOMETPHUUICCKUX (HYHKITHI.

21 | BerumcneHue omnpeneneHHBIX WHTErpayioB 1mo ¢opmyne Herorona-JleiiOnuma. 3amena
[IEPEMEHHON M UHTETPUPOBAHUE M0 YACTSIM B ONPEIEICHHOM MHTErpaje.

22 | IlpunoxeHus: ONPENECIIEHHOTO HWHTErpaja B TE€OMETPUUM M MEXaHUKE (BBIYUCIICHUE
TIONIA/IeH TIOCKHUX (DUTYD, JUTMHBI KPHUBOM).

23 | IlpunoxeHust OMNpEAEIEHHOTO0 HWHTEerpajia B TEOMETPUUM M MEXaHUKe (BBIYUCIICHHE
00BbEMOB, TUIONIAJICH TOBEPXHOCTH).

24 | HecoOcTBEHHBIE HHTETPAIbI IEPBOTO U BTOPOIO POJIA, X BLIYUCIEHHE.

25 | 3agauu, TPUBONAIIME K KpaTHBIM HWHTErpajaM. BelunciieHWe JBOWHBIX HHTErPaJioB
CBEJICHUEM K MOBTOPHBIM. 3aJa4yu Ha U3MEHEHUE MOPSAAKa UHTETPUPOBAHUS B IBOMHOM
WMHTErpajie

26 | I'eomerpuueckue u ¢u3NYECKUe TNPUIOKEHHUS KPATHBIX HMHTETPANOB, MPUMEPHI
BBIYMCJICHHSI.

27 | KoHTpoJIbHOE TECTUPOBAHUE 10 KYPCY.

4. YueOHO-MeTOMUYeCKOe U HHPOPMALIMOHHOE o0ecrieueHune

4.1. Hopmarusnsbie 10KyMeHTHI 1 'OCTo1

OI'OC 09.03.01. Mubopmarnka ¥ BBHIYHCIWTENbHAS TEXHUKA, YTBEPKAEH MPHUKA30M
Muno6pHayku Poccun ot 19.09.2017 Ne929.

AkaeMuiecKkuil ydeOHBIN TutaH 1Mo HampasieHuio moarotoBku: 09.03.01. Madopmaruka u
BbIUUCIUTENbHAs TexHuka. [Ipoduns: MuTerpanus u nporpammupoBanue B CAIIP. dopma
oOyuenust — ounas. 2023.

Marpuna coorBercTBusi kommnereHiuid — 09.03.01. HMudopmarnka W BBIYHUCIUTEIbHAS
texuuka. [Ipopuns: UaTerpanus u nporpammupoBanue B CAIIP. 2023/ 2024 ron Hawana
oOyueHwus.

Vka3z Ilpesunenta Poccumiickoii ®eneparuu ot 01.12.2016 No 642 «Crpareruun
Hay4yHO-TeXHOIorn4deckoro pa3ssutus Poccuiickoit denepanun.

[Tpuka3 MunncrepctBa oopazoBanus U Hayku Poccuiickoit @enepanunu ot 23.08.2017 Ne 816
«O6 yrBepxknenuu Ilopsaka OpUMEHEHHMS — OpPraHU3alUsAMM,  OCYILECTBIISIOLIUMU
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00pa3oBarenbHYyI0 JESTENBHOCTD, AIIEKTPOHHOTIO o0yueHus, JMCTAHITUOHHBIX
00pa3oBaTeIbHBIX TEXHOIOTUI MPU pealn3alui 00pa30BaTEIIbHBIX IPOrPaMM.

4.2. OcHoBHas JquTEpaTypa

Kynpsieuie JI.JI. Kpatkmii xypc maremarmueckoro ananmza. 1.1. JluddepennumansHoe u
UHTETPAIbHOE MCUYHMCICHUS (YHKUUH OFHOW mepeMeHHOW. Psipl: YueOHUK [DIeKTpOHHBIN
pecypc]: yueb. - DnmektpoH. maH. - MockBa: ®usmariaut, 2015. - 444 c. [Pexum mocrymna:
URL: https://e.lanbook.com/book/71994 - 3arn. ¢ sxpaHa. ]

4.3. JlonoJIHUTe/JIbLHASI JIUTEPATypa

IMuckynos H. C. Jluddepenuunanbioe M HMHTErpajibHOE HCYUCICHHMS A BTy30B. B 2-x
tomax. M.: Unterpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

3yokoB B.I., JIsxoBckuii B.A., Mapteinenko A.M., Munocues B.b., Ilymxkaps E.A. Kypc
MaTeMaTUKH JJIsi TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MI'IMY, 2012.
400 k3.

Kparkuii kypc BbICIIel MaTreMaTHKH [DJIEKTPOHHBIA pecypc]: yueb. - DJIeKTpoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 ¢ [Pexum  pgocrtyma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ 3xpaHa. ]

Byrpos f1.C., Huxonsckuit C.M. Bpiciias maremarnka: y4eOHHK Ui By30B B 3-X ToMax. M.:
Hpoda, 2009.

WnTerpanbHoe ucuucieHue (GyHKUUN OAHON M HECKOJIbKUX MEPEMEHHBIX. Teopus Mmous:
METOAMYECKHE YKa3aHWs M BapUaHTbl pacyeTHO-Tpaduyeckux pador // bomyHoB M.A.,
boponuna C.1., [lokazeeB B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMM», 2009.
Maremaruueckuii ananu3. Teopus npenenos u nquddepeHalbHOe HCUUCIEHUE: OCHOBHbBIE
HOJIOXKEHUSI TEOPUH, METOJMUECKUE yKa3aHUs U BapHAHThI pacueTHO-rpaduueckux padot //
bonynoB M.A., boponuna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMW»,
2009.

4.4. DJieKTpOHHBbIE 00pa3oBaTeIbHbIE PeCypPChI

[IpoBenenune 3aHsATHII M arTecTalyil BO3MOXKHO B JMCTAaHLIMOHHOM (opMmare ¢ IpUMEHEHUEM
CHCTEMBl JUCTAaHIMOHHOTO oOyueHus yHuepcurera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «Maremarrka» 3JIEKTPOHHBIX 00pazoBarenbHbIX pecypcoB (DOP) mo Bcem pazaenam

IIPOIPaMMBI:.

DIeMeHThl MaTeMaTH4YeCKOTO
aHaJin3a

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

HurerpanbHOe UcuuciIeHne
(bYHKIUH OTHOM MEpeMEHHON

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

HuddepennuansHoe
UcYHCIIeHnE (PyHKITII
HECKOJBKHUX TMEPEMEHHBIX

https://online.mospolytech.ru/local/crw/course.php?id=336
2

I[OHOJ'IHI/ITCJ'IBHBIG IJ1aBbI
MATCMAaTHYCCKOI'O aHaJInu3a

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

Pa3zpaborannbsie DOP BKIII04alOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Mopsmox mnpoBeneHus: paboT B AUCTAHIIMOHHOM (popMare YCTAaHABIMBAETCS OTICIbHBIMU
pacCHOpSDKCHHUSIMH TIPOPEKTOpa MO y4eOHOW padoTe W/WIM TEHTPOM Y4eOHO-METONNYCCKOU

paboTHI.



https://e.lanbook.com/book/93522
https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/course/view.php?id=3592

Kaxapiii cTyneHT obOecredeH WHAMBUAYAIbHBIM HEOTPAHUYCHHBIM JOCTYIOM K JJIEKTPOHHOU

O61OIMOTEKe MOCKOBCKOTO TIOJIUTEXA

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

HNHTepHeT-pecypchl  BKIIOYAIOT YYCOHO-METOMUYCCKAE MaTepuaibl B JJICKTPOHHOM BHJIE,

npeacTaBIeHHbIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaremaTnueckoro 06pa3oBaHUs»

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

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

[Tone3nple yueOHO-METONNYCCKHE U HHPOPMAIIMOHHBIC MaTepUAITBl TIPEACTABIICHBl Ha calTax:
http://exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuenr pecypcoB WH(MOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHONW cetu  «MHTepHeT»  nmis

OCBOEHUS TUCHMIUIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3nOHHOE M CBOOOTHO PacpocTpaHsieMoe MPOrpaMMHoOe

o0ecreuenue
No| HammenoBanue | Paspaboruuk 10O HoctynHocth Ccouika Ha Enunblii peectp
(mpaBoobnagaTenp) | (JUIEH3MOHHOE, POCCUHCKHMX TIPOrPaMM JUIst
CBOOOIHO OBM u B/l (ipu Hamu4mm)
pacrnpocTpaHsIeMoe
)
1 |Astra Linux | OOO JIunensuonnoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX-AC str/305783/2sphrase_id=9540
TPA" &
2 | MoitOduc OO0 "HOBBIE JIMueH3noHHOe https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NM|" 75

4.6. CoBpeMeHHbIe NIPo(ecCHOHANIbHBIE 0a3bl JaAHHBIX U HH(OPMAIIHOHHbIE
CIIPaBOYHbIE CHCTEMbI

Ilepedyennb pecypcos cetu UHTepHeT, 1OCTYNHBIX AJI51 OCBOEHHUS JUCHHUILINHBI:

HaumeHoBanune Ccblka Ha pecypc JloCTynmHOCTD

HNHpopManiHOHHO-CIIPABOYHbIEC CHCTEMBI

) [ocrtynHa B cetn
Stack Overflow ﬁlttps.//stackoverﬂow.com Hurepuer 6e3

OrpaHUYECHUN

WNudopmannonnsie pecypesl Cetn

KoncybrantILiioc http:// www.consultant.ru | JloctynHo

[Topran ®enepanbHbIX

FOCYNAPCTBEHHbIX http://www.fgosvo.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

00pa3oBaTeIbHBIX CTAaHIAPTOB
BBICILIETO 0OPa30BaHUs

JIEKTPOHHO-0UOIMOTEYHbIE CHCTEMbI

Jlann https://e.lanbook.com/ HoctymnHa B ceTn
Hurtepuer 6e3
OTpaHUYCHU U

IPR Books https://www.iprbookshop. | [locTynHa B cetn
ru/ Hurtepuer 6e3
OTpaHUYECHUN

IIpodeccuonanbubie 6a3bl JAHHBIX

ba3a nanHbIX HayyHOH 371eKTpoHHOM | http://www.elibrary.ru HoctynHo
OubnMoTeKn
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com |JloctymHo
MOJTUTEMATHIECKas
pedeparuBHO-OHOIMOTpadUecKast
u

HayKOMETPHUYECKas
(bubnuomerpudeckas) 6aza qTaHHBIX

5. MarepuajibHO-TeXHHYECKOe o0ecredeHue QU CIUITHHBI

MarepuanabHO — TeXHUYECKas 0a3a yHUBEpCcUTETa 00ecrieunBaeT MpoBeIeHNE BCEX BUOB
3aH5[TI/II\/'I, mpeaAyCMOTPCHHBIX y‘—Ie6HI>IM IIJIaHOM, U COOTBETCTBYCT )ICI\/’ICTBYIOIIII/IM CaHUTApPHBIM U
IIPOTUBOIIOKAPHBIM IIPaBHJIaM U HOPMaM.

Kadenpa «Marematnka» He pacrnojaraeT COOCTBEHHBIM aylIUTOPHBIM (OHIOM H
UCTIOJIb3YET yueOHbIe ayJUTOPUH U3 0011ero (JoHa YHUBEPCUTETA.

[Tpu HeoOXomMMOCTU AJi MPOBEAECHUS MHTEPAKTUBHBIX MPAKTUYECKUX 3aHSATHM
UCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeTonuyeckue peKoMeH AU

6.1. MerTonuyeckue peKOMEHIAUM JIJIsl NIPENoaaBaTeIst
10 OPraHu3anun 00y4eHus!

[Ipexnae Bcero, ciemyer oOpaTuTh BHHUMaHHE CTYIEHTOB Ha TO, YTO MPAKTHUYECKU BECh
U3y4yaeMblii MMM MaTepuan He TpeOyeT KakoH-Tubo crHenuasbHON  (JIOMOJHUTENHHON)
MIOATOTOBKH ¥ BITOJTHE MOXKET OBITH YCIICUTHO M3Yy4Y€H, €CIIH CTYACHTHI OyIyT IMOCEIIATh 3aHATHS,
CBOEBPEMEHHO BBITIOIHATH JIOMAIIHHUE 33aHUs U M0JIb30BaThCS (IMIPH HEOOXOIUMOCTH) CUCTEMOM
TUTAHOBBIX KOHCYJBTAIlMA B TEUEHHE KAXKAOTO ceMmecTpa. Bomemmme B Kypc MaTaHalu3a
paszensl ABISIOTCS KJIACCUYECKUMH, B TO K€ BPEMsI OHM MPAKTHUECKU OPUEHTUPOBAHbI, TaK KaK
UMEIOT IIHUPOKOE PACHpPOCTPAHEHHWE JUIS pELISHHs pa3sHOTO poja 3ahad BHYTPH CaMOH
MaTeMaTuKd M TMPHUKIAJHBIX 3a1ad. VX OCBOeHHE NOMOXKET CTYIAEHTaM JIOTMYECKH BEpHO,
aprYMEHTHPOBAaHO M SICHO CTPOHWTH YCTHYIO M THUCHMEHHYIO pE4b, YCIEIIHO MPUMEHSThH
HaKOIUICHHBIE 3HAHUS B IPO(PECCUOHATBHON 1EATEIIbHOCTH.
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http://www.elibrary.ru
http://webofscience.com

Heobxomumo ¢ camMoro Hayama 3aHSATUH PEKOMEHAOBaTh CTYIEHTAM OCHOBHYIO H
JIOTIOJTHUTEBHYIO JINTEPATypy, a B KOHIIE CEMECTpa JaTh CITUCOK BOMPOCOB JIJISl TTOATOTOBKH K
SK3aMEHY.

Ha nepBom 3aHaTHH 110 AUCITUTUTHHE CIIEAYET 00s13aTeIbHO TPOUH(POPMHUPOBATH
CTYJIEHTOB O BHUI€ U (hopMax TEKyIIeH U MPOMEKYTOUHOM aTTeCTaluil MO AUCIUILTHHE, CPOKAX
WX TIPOBEJICHUS, YCIOBUSIX JOMYyCKa K TPOMEKYTOYHOU aTTECTAIUH, TPUMEHIEMBIX BHIaX
MPOMEKYTOYHOTO KOHTPOJIS.

N3noxxeHne TEOpeTHUeCKOro MaTrepuaia JOHKHO COTMPOBOXKIATHCS WUIUTFOCTPATHBHBIMHU
npUMepaMu, TIIATEIHHO OTOOPAaHHBIMH MPETOAaBaTeIeM TaK, YTOObl TEXHUUECKUE TPYAHOCTH U
BBIKJIQJIKU TIPU PEIICHWHM 3aJaud HE OTBJEKaJd OT TJIABHOTO: OCMBICIECHUS HJEU U CYTH
npUMEHsieMbIX MeTON0B. ClelyeT Bcerna yKa3blBaThb MPUMEPhl MPAKTUYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATHUIX YpaBHEHUHN U (HOPMYIL.

[IpakTudeckue 3aHATHS TOJKHBI OBITh OPraHU30BAHBI MPEMOAABATEIeM TAaKUM 00pa3oM,
9TOOBI OCTaBajJOCh BpeMsi Ha T[EPUOJMYECKOE BBIMOTHEHUE CTyIACHTAaMU HEOOIBIION
CaMOCTOSITENILHOM paOOThI B ayTMTOPUH JIJISl POBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaia.

[IpenonaBarens, Beaymuid  MNPAKTUYECKUE  3aHATHUS, JIOJDKEH  COTJIACOBHIBATH
y4eOHO-TEMaTUYECKU TUIaH 3aHSATHH C  JIGKTOPOM, HCIIOJNB30BaTh EIUHYI0 CHCTEMY
0003HaueHUH.

[IpenogaBarento cremyer AOOMBATbCSA CHUCTEMAaTHYECKOM HEMPEPBHIBHON  pabOTHhI
CTY/JICHTOB B TE€UCHHUE CEMECTpa, HEOOXOIMMO BBISIBIISITH CHJIBHBIX CTYIACHTOB U MPUBJICKATh UX K
Hay4YHOH paboTe, K YYaCTHIO B Pa3HOTO poJia OJTUMIINAIaX U KOHKYpCaxX.

CryneHT [AODKEH ONIyllaTh 3aWHTEPECOBAHHOCTH TMPEIojaBaresi B JOCTHIKCHHUH
KOHEYHOTO pe3ysbraTta: B IpUOOpEeTeHUH 00yJatoIMMUCS POYHBIX 3HAHUH, YMEHUI U BIaICHUS
HAKOTUICHHOW WH(OpMaIel 1 perieHus 3a1ad B mpodeCCUOHATBLHOM TSI TEIIbHOCTH.

6.1.1. OoOpa3oBarejibHbIE TEXHOJIOTUH

[IpoBenenue 3aHATHI U aTTECTAIM BO3SMOKHO B JUCTAHIIMOHHOM (pOopMaTe ¢ IPUMEHEHUEM
CHUCTEMBI TUCTAHITMOHHOTO 00y4eHus yHuBepcurera (CI1O-LMS) Ha ocHOBe pa3paboTaHHBIX

kadenpoit «Maremarrka» 3JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
porpammsl (cm. 1. 4.4).

[Topsinok mpoBeneHust paboT B AMCTAHIMOHHOM (hOpMaTe yCTaHABIMBACTCS OTACITBHBIMU
pacrnopsHKeHUsMU TPOPEKTOpa MO y4eOHOH paboTe W/WiIM LEHTPOM Y4eOHO-METOANYECKO
paboTHI.

6.2. Mertoanueckue ykasaHus 1J1s1 00y4alOLIMXCS 110 OCBOCHHIO

JAUCHUIIINHBI

Pasnen 1: nuddepenunanbHoe ucuncieHne GyHKUMNA OHON NepeMeHHOH

[Mpn w3ydyenun aupQepeHInaNIbHOr0 WCYHCICHUS (QYHKIHMHA OIHOH TEepeMEHHON
oOpaTnTe BHUMaHUE Ha MOHATHE Tpezesia GyHKIMH B TOYKE U METOABI ero BeraucieHus. [Ipenen
— OIHO W3 OCHOBHBIX NOHSATHH MaTeMaTHYeCKOro aHanu3a. [Ipu BBIYMCICHUHM MPEAETIOB
GbyHKIIH HAJIO, npexe BCETO, BBISICHUTh XapaxTep HEOIPEIeICHHOCTH

0 o o

—,—,0-00,00—00,1

0 o0 YroObl OBNaNeTh TEXHUKOW pELICHHs 3ajJad Ha BbIYUCIICHHUE
IpeNesioB, Ha/J0 3HATh J1BAa 3aMEYaTeIbHBIX Ipenesa, TaOIHuIly SKBHBAJICHTHBIX OECKOHEYHO
MallblX, mpaBuiao Jlomurans, pa3nu4yHbIE TNPUEMbl PACKPBITHS HEONpPENEIeHHOCTEH B
3aBUCHMOCTH OT BU/1a QYHKIIMU U PEHINTH JOCTATOYHO OOJIBIIOE KOJTUYECTBO 33/ad.

[Ipu u3ydeHHu TeMm, MOCBSIIECHHBIX MPOMU3BOAHON M MuddepeHnnany (yHKIUU, HATO0
OCMBICIIUTh UX T€OMETPUYECKUI CMBICII, TIOHUMATh pa3indue MEXAy HuUMHU (nuddepenmuan -

12



9TO IVIaBHAA JIMHEHHAsA YacTh npupameHus GyHkuuu). TBepao 3HaTh (Kak TaOnUIly YMHOXKEHHS)
dbopmynsl  nuddepeHIUpPOBaHUS ~ OCHOBHBIX  3J€MEHTApHBIX  (QyHKIMH W mpaBuia
muddepeHnupoBanus (Bce, KOHEUHO, HO 0COOEHHO mpaBuio AuddepeHInpoBaHUs CIOXKHON
(byHKIHIN).

OOparuTe BHUMaHUE Takke Ha 0cobeHHOCTH uddepeHupoBanns GYHKINH, 3aJaHHBIX
B HESIBHOU (popme, mapaMeTpUUIecKH, Ha pueM Jiorapudmudeckoro qudepeHnnpoBaHus.

Crnenyer 4YeTko 3HAaTh W yMETh IPHUMEHATh AaJTOPUTM HCCIENOBaHUSA (QYHKIUH U
MOCTPOEHUsI TpauUKOB: ONpEIesIeHne TOueK pa3pbiBa (M HUX KIacCU(UKALUIO), ACHUMIITOT
rpaduka (BEpTUKAIbHOM, HAKIIOHHOM, TOPU30HTAIBHOI ), HEOOXOUMBIE U JOCTATOYHBIE YCIOBUS
MOHOTOHHOCTH ()YHKIIMH, CYIIECTBOBAHHS JIOKAIBHOTO IKCTPEMYMa, TPOMEIKYTKOB BEITYKIOCTH
¥ BOTHYTOCTH (DyHKIIMH U TOYEK Meperuoa.

Pasnen 2: nuddepeHunanbHoe HCUUCIeHHEe PYHKIMHA HECKOIbKUX MepeMeHHbIX

[Ipn wu3ydyenuu paHHOTrO pasaena oOpaTuTe BHUMAaHME Ha TO, YTO (YHKIUS JABYX
NEPEMEHHBIX MMEET HAIVISIIHBIM I€OMETPUUYECKUH CMBICI — 3TO MOBEPXHOCTH B TPEXMEPHOM
MIPOCTPAHCTBE

Hano ocMbICIUTh TMOHATHS YacTHBIX MPOM3BOAHBIX M MOJHOro auddepeHnrana u
OCOOCHHOCTh MX BBIYHMCIEHUS, OBJIAJIETh TEXHUKOW BBIUMCIEHMS MPOU3BOAHBIX OT CIIOKHOM
(YHKLIMU HECKOJbKUX NepeMeHHBIX. CienyeT oOpaTuTh BHUMaHHME Ha TO, 4TO JUIi (DYHKLIUHU

Z=Z\X <
(x, ) CMEIIAHHBIE YaCTHBIC MPOU3BOAHBIC BTOPOTO TMOPSAJKA PABHBI MEXAY COOOI:

0%z B 0%z

Ox0y  Oyox (reopema IlIBapua), To ecTh MOPAIOK AU HEPEHIIMPOBAHUS HE UMEET 3HAUCHHUS.
s GyHKIIMHM HECKOJIBKMX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (DYHKIIUU B IPOU3BOJILHOM
HalpaBICHUM XapaKTEpU3yeTCs MPOM3BOIHOM I10 HaIPaBJIEHUIO, a HaumOOoJjbllas CKOPOCTb
u3MeHeHus! GyHKIMU OyJIeT B HAaIIpaBJICHUH BEKTOpa TPaJeHTa.
Crnenyer oOpartuTh B 3TOW TeMe BHUMAaHHE HAa HEOOXOIMMOE M JIOCTATOYHOE YCIIOBHS
CYILIECTBOBAHMSI SKCTpeMyMa (GYHKIIMH HECKOJIBKUX TIEPEMEHHBIX.

Pasznen 3: HHTErpajbHOC¢ UCHHUCJTICHUEC

B uHTerpanpbHOM HCUMCIEHMM pellaercd  3ajada, oOpaTHOM TOH, KoTopas
paccMarpuBanack B AuddepeHInanbHOM HCUMCIEHUM: HEOOXOAMMO HaWTH JUIsl JIaHHOU

GbyHKIMT f(x) TaKkyl (QyHKIHUIO, MPOU3BOJHAs OT KOTOpOH ObL1a OBl paBHA 3a/JlaHHOM.
WuterpupoBanue (QyHKUIUI — AOCTATOYHO CIIOKHBIM pases MAaTeMAaTHKH, OBJIAJETh KOTOPHIM
MOYKHO TOJIBKO, €CJIU CTYACHT «BO3BMET» JIOCTATOYHO OOJIBIIOE KOJTMYECTBO HHTETPATIOB Pa3HOTO
THUIIA.

Hano TtBepmo 3Harh TaOnuily HMHTErpajoB OT OCHOBHBIX 3JEMEHTApHBIX (YHKIU,
OCHOBHBIE METOJbl HHTErPUPOBAaHUS (3aMEHa IEPEMEHHOW, MOJBEJIEHHE MOJI 3HaK
muddepeHnyana, WHTETPUPOBAHME [0 YACTAM, NPUEMBbl BBIUYMCICHUS WHTETPAJOB OT
paloHAIBHBIX APOOEH, OT pa3HOTO THUITA TPUTOHOMETPUUECKUX (QYHKITUI).

Hano ocmbicauTh €OUHCTBO MOAXOAAa K TOCTPOSHHIO OINPENEICHHBIX, KPaTHBIX,
KPUBOJIMHEIHBIX, IOBEPXHOCTHBIX MHTErPAJIOB — IOCTPOCHNUE HEKOTOPOM MHTETrPAIbHON CyMMBbI
U IIPENEIIbHBIN NIEPEXOL.

3HaTh TEOMETPUYECKHU CMBICI W OCHOBHYIO (DOPMYITy BBIYHCICHHUS OIPEISICHHBIX
uHTerpainoB — ¢opmyny Herorona — JleliOHMIIA, TeOMETpUYECKUE U (PU3MUECKUE MPUIOKEHUS
OTIPENICIIEHHBIX M KPATHBIX HMHTETPAJIOB, YMETh HAXOIUTH IJIOMIAIh TUIOCKOW (DHUTYpHI, [UTHHY
KPHBOH, 00BbEM U TUIONIA/Ib TOBEPXHOCTHU TeJ BpaIICHUSI.

7. ®OHJ OLIEHOYHBIX CPEICTB
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@DOH/I OIICHOUHBIX CpPEACTB MpeacTasieH B lpunoxkenun 2 k paboueil mporpaMme u BKIIOYAET
pa3neinsr:

1. MeTopl KOHTPOJISI ¥ OIICHWBAHUSI PE3YIIBTAaTOB O0yUYCHHS.
2. lllkana u KpUTEpUU OLICHUBAHUS PE3yIbTAaTOB 00yUEHHS.
3. OueHoYHbIE CPEICTBA.

3.1. Tekyuii KOHTPOIb.

3.2. IIpomexxyTouHas arTecTanusl.
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Ilpunoscenue 1

TemMarnyecKuid IVIAH TUCHUIUIMHBI «MaTeMaTH4eCKMHI AHAJIM3» 10 HANPABJIEHUIO MOATOTOBKH
09.03.01. MudopmMaTuKa ¥ BHIYUCIUTEIbHAA TEXHUKA

IIpoduns: UuTerpanus u nporpammuposanue B CAIIP

(0axkanasBp)
Ounas ¢popma 00yueHus
T'ox Habopa 2023/2024
Buasbi yueOHoi padboTsbl .
ABLY p i Buanl camocToATEILHOM DopMbI
BKJIIOYASl CAMOCTOSATEIbHYIO
padoThI arrecra
Ce | Hemeasn padoTy CTY1EeHTOB,
No CrynenTos uuu
o/n Pazaen mec | Cemect M TPYJI0EMKOCTb B Yacax
™ pa k| pr | Fe
J | II/C | Jlab | CPC | KCP | K.P. ) p de [ Kip| I 3
par
Pazgen 1. IndpepenunanbHoe
HCYHCIeHHe (PYHKIIUI OTHOM
nepeMeHHoi. Yucioas
nocJenoBarebHOCTh. [Ipenen
YUCJIOBOU MOCJIEI0BATEIBLHOCTH U €T0
1.1 . A 2 1 2| 2 4 +
cBoiicta. [IpaBuia npenaenbHOTo
nepexona. @ynkius. [Ipenen pyHkum.
Teopemsl 0 penenax QyHKIUU.
Boinaua 3aganmii PI'P Ne 1 no
MaTeMATHYECKOMY aHAJIM3Y.
IlepBblii © BTOpOM 3amMedareibHbIE
npenensl.  beckoHeYyHO — Mamible |
OCCKOHEYHO  OOJbIIME  BEJIMYUHBI.
1.2 2 2 4 4
OKBUBAJCHTHbIE OECKOHEYHO MaJble
BEJIMYMHBL. PackpsiTne
HEoNpeIeIeHHOCTEeNH Pa3HOro THIIA.
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1.3

HenpepsiBHOCTH (PyHKIMI B TOYKE U HA
IIPOMEXKYTKE. OpHocTropoHHME
npezaensl. Touku paspsiBa GyHKIMH, UX
KJ1acCH(bHUKALIMSL.

1.4

[IpousBonnas (GYHKIHH.
I'eomerpruueckuii W MEXaHUYECKUU
CMBICII IIPOU3BOIHOM. [IpaBuia
nuddepeHnmpoBanus 1 hopmyIbl
BBIUMCJIEHUSI TPOU3BOJAHBIX. Tabnuua
MIPOU3BOIHBIX OCHOBHBIX
SNeMEeHTapHbIX  (yHKumid. TexHuka
nudbepeHTIIPOBaAHUS

1.5

Huddepenunan.  IlpousBonHbie  u
muddepeHransl  BBHICIIUX MOPSIKOB.
[TpubnmxeHHbIC BBIYMCIICHHS c
TOMOIIIBIO TG (hepeHIINATIO0B.

1.6

IIpaBuno Jlonurans. dopmyna
Tennopa. Paznoxennss OCHOBHBIX
AJIeMEHTapHbIX (QYHKIUM 10 Qopmyre
Teiinopa. [IpubnmkeHHbIe BBIYMCICHUS
¢ noMouieio hopmynsl Teinopa.

1.7

OcHoBHbIE TEOPEMBI
nuddepeHIaIbHOTO HCYHCIICHHS.
MOHOTOHHOCTH (PYHKIIUH, SKCTPEMYMBI.
HeoOxonumble U 10CTAaTOUHbIE YCIOBUS
MOHOTOHHOCTH, JIOKaJbHOTO
3KCTpeMyMa. Uccnenosanne
BBINTYKJIOCTH Tpaduka QpyHKmu. Touku
reperuoa.

1.8

OOmas cxema ucciefnoBaHus (DyHKIUN
u moctpoeHus ee rpaduka. CBoiicTBa
(YHKIMH, HENPEPHIBHBIX HA OTPE3KE.
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Haubonbiiee 1 HauMeHbIIee 3HAYCHUS
(byHKIMH Ha OTpPE3KeE.
CamocrositenbHass padora Nel Ha
ceMuHape 10 (YHKUMSM  OJHOI
nepeMeHHOH

1.9

Pasnen 2. @DyHKHUS HECKOJIbKHX
nepeMeHHbIX. [Ipenen u
HenpepbIBHOCTb. (OCHOBHBIE CBOICTBa
HenpepbIBHBIX  (yHKIMHA.  YacTHbie
MIPOU3BOJIHBIE. [Tonubit
muddepeHIma.
Boinaua 3ananmmii PITP Ne 2 mo
HKLIMSAM HEeCKOJIbKHX IepeMeHHbIX

1.1

[IpousBogHble  ClOKHOW  (pyHKIMH
HECKOJIbKUX IEepeMEeHHbIX. YacTHbIE
OpOM3BOAHBIE U JU(QepeHIHrabl
BbIcIIX TOpsakoB. Teopema IlIBapua.
[IpousBognas 1o HaIpaBJICHUIO.
I'pagnent.

10

1.1

OKCTpeMyM  (YHKIMH  HECKOJIbKHX
IIEPEMEHHBIX. Heob6xogumsie 54
JOCTaTOYHBIE YCIOBHS IKCTPEMYMA.
CamocrosiTenbHast padora Ne2 Ha
ceMHHAape M0 (PYHKIUSAM HECKOJIbKHX
nepeMeHHbIX

11

1.1

Pasnen 3. UHTerpajibHOe HCUMCIEHUE
[TepBooOpa3zHas. Heonpenenennsrit
UHTETpaJl M ero cBoiicTBa. Tabnuia
HUHTErpaJIOB oT OCHOBHBIX
DJIEMEHTaPHBIX ¢bynkuuii.  Merton
HEIOCPEICTBEHHOTO NHTETPUPOBAHUS.

Bouigaua 3aganmii PI'P Ne 3 mo
I/IHTEFHaHbHOMV HCYUNCJICHHUIO

12
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1.1

HuTerpupoBaHue ¢ MOMOIIBIO 3aMCHBI
NePEeMEHHOM, TMOIBEICHUEM IO 3HaK
muddepeHmnuana. Meton
WHTEIPUPOBAHHMS 110 YaCTAM

13

1.1

HurerpupoBanue palroOHATBHBIX
npobeil MHTErpupOBaHUE HEKOTOPHIX
BUJIOB UPPALMOHAIBHBIX u
TPUTOHOMETPUYECKUX (DYHKIIHA.

14

1.1

3amaun, TOPHUBOIAIINE K  TOHSATHIO
omnpeneneHHoro uHrterpana. CpoiicTBa
ONpeNeICHHOr0 HHTerpana. dopmyna
Hrrotona-JleiibHura. 3amena
MEPEMEHHON W HWHTETPUPOBAHUE TIO
JacTsIM B ONPEJCICHHOM UHTErpae

15

1.1

[Ipunoxenus OIIPECIIEHHOTO
UHTErpaja B TEOMETPUU M MEXaHUKE
(BpIUMCIIEHHE  TUIOMIAJEH  TUUIOCKUX
¢uryp, AIMHBI KpHUBOH, 00BEMOB,
IJIONIAIE} TOBEPXHOCTH).

16

1.1

HecoOcTBeHHbIE MHTETpabl IEPBOTO U
BTOPOTO poja, UX CBOMCTBA.

17

1.1

3ajgaun, OpUBOIALIME K  KPaTHBIM
uHTerpajaMm. JIBOMHOM W TpPOWHOU
MHTErpajibl, X CBOMCTBA. Bhruucienue
JIBOWHBIX HWHTETPaAJOB CBEICHUEM K
MTOBTOPHBIM. I'eomerprueckue u
dusznyeckue MPUIOKEHUS  KPaTHBIX
WHTErpaJIoB

KoHTpoJibHOE TecTUPOBaHME

18

dopma aTrecTanuu

19-21

Bcero yacoB nmo [ucuuIlInie

18

54

72

17
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Ipunosicenue 2

®OHJI OHEHOYHbBIX CPEJACTB
MO TUCLUATIJINHE

«MareMaTH4eCKUH aHAJIN3»

Hamnpasnenue noarorosku: 09.03.01. MadopMaTrka v BEIYUCIUTEIbHAS TEXHUKA.
[poduns: UnTerpanus u nporpammupoBanue B CAIIP.
®opma oOyueHus: oyHasl.

Kadenpa: «Maremaruka»

1. MeToabl KOHTPOJIAA M OLICHUBAHUSA Pe3y/1bTATOB 00y4eHH s

JIJ1 KOHTPOJISl yCTIEBAEMOCTH M Ka4eCTBA OCBOEHUS AUCLUUILIIMHBI HACTOSIIEH TPOrpaMMOit
IPETYyCMOTPEHBI CIAEAYIOUINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH yCIeBaeMOCTH (TEKYIIN KOHTPOJIb);

- IPOMEXYTOUYHAs arrecrauus (3K3aMeH).

2. lllkajia 1 KpUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUs
DopMa NPOMEKYTOYHOM aTTeCTALMU: IK3aMeH

[IpomexyTouHass arrectanus oOydalmuxcs B (GopMe DdK3aMeHa MPOBOAUTCS IO
pe3yapTaTaM BBITIOTHEHHS BCEX BUAOB Y4eOHOU paboThI, MPEeIyCMOTPEHHBIX YU€OHBIM IIAHOM IO
JAHHOW NHMCUMIUIMHE, MPU 3TOM YUYUTBIBAIOTCA PE3YyIbTaThl TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH B
TeueHue cemectpa. OIEHKAa CTENEHU JOCTHKEHUS OOYyYalolMMHUCS IJIAHUPYEMBIX PE3yJIbTaTOB
o0y4YeHHUs TIO JTUCIHIUIMHE TPOBOIUTCS MpPENonaBaTesieM, BEAYIIMM 3aHSATHS 10 JHCIUILINHE
METOZOM J3KCIEepTHOM oueHku. [lo wuToram mNpPOMEXKYTOYHOM aTTECTAUUH IO JHUCLUIUIMHE
BBICTABIISICTCS OIleHKa «OTITMIHOY, «XOPOLIOY, «YHOBJIETBOPUTEIBHO 150301
«HEYHOBJIIETBOPUTEILHO.

Ikana oneHuBaHuA Onucanue

Brinonnensl  Bce  00si3aTesibHbIE  YCJIOBHSI  NOATOTOBKH
CTYIeHTAa K MPOMeKYTOUHOM aTTecTalluM, IPeIyCMOTPEHHbIE

IIporpaMmon JUCLUTUIUHEL Crynenr JEMOHCTPUPYET
COOTBETCTBME 3HAHWUW, YMEHHI, HABBIKOB I10KAa3aTelsM,
OtnnyHO NPUBEACHHBIM B TaOnuuax, OMEPUPYET MNPHOOPETCHHBIMU

3HAHUSMH, YMEHHUSIMHU, HABBIKAMU, MPUMEHSAET UX B CUTYaLUSIX
MOBBIIIEHHON CIIOKHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIICHBI
HE3HAYWTEIbHBIC OIIMOKMA, HETOYHOCTH, 3aTPYIHCHUS TIPH
IEPEHOCE 3HAHUN M YMEHUM Ha HOBBIE, HECTAHAAPTHHRIC 3aJa4H.
BrinmonHensl Bce 00si3aTesibHbIE  YCJOBHSI TOATOTOBKH
CTYIEHTA K MPOMEKYTOYHOM aTTecTaluM, IPELYyCMOTPEHHbBIE
Xopo1io MIPOTrpaMMOit JHUCIUTIINHEL CTyneHT  JE€MOHCTPUPYET
COOTBETCTBUE 3HAHWUW, YMEHHI, HABBIKOB I10Ka3aTEIsIM,
MIPUBEICHHBIM B TaOIHIAX, OINEPHPYET MPUOOPETCHHBIMH
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3HAHUSIMU, YMEHUSIMH, HaBbIKaMu. B To ke Bpemsi mpu oTBeTe
JIOTTYCKaeT HEeCYUIECTBEHHbIE MOTPEIIHOCTH, 3a/laud PelaeT C
HEJ0YeTaMU, HE BIMSIONIMMHU Ha OOIIMNA X0/ pPEIICHUSL.

BrimonHensl Bce 00si3aTesibHbIE  YCJOBHSI TOATOTOBKH
CTYIEHTA K MPOMEKYTOYHOM aTTecTalluu, IPELYCMOTPEHHbBIE
MPOTpaMMOit JHUCIUTINHEL CTyneHT  J€MOHCTPUPYET
COOTBETCTBUE 3HAHWUW, YMEHHI, HABBIKOB I10KAa3aTEIsAM,
MPUBEJACHHBIM B TaONHIAX, OIMEpUpyeT MPUOOPETEHHBIMHU
3HAHUSMH, YMCHHUSIMH, HaBbIkaMd. Ho MOKa3bIBaeT HErTyOOKHe

VYnoBneTBOpUTENHEHO
3HaHUA, TPU OTBETE HE JOIMyCKaeT TIpyObIX OMIMOOK WIH
MPOTUBOPEYUH, OTHAKO B (POPMYIHMPOBAHUHU OTBETA OTCYTCTBYET
JIOJKHAsL CBSA3b MEXIY aHAJIU30M, apryMEHTaluel U BEIBOJAMU,
B pEIICHUH 3aJad MOTYT COAEp)KaTbcs rpyOble ommOku. Jlis
MONyYeHUs] TPaBUIBHOTO OTBETa TPEOYIOTCS YTOUYHSIOLINE
BOIIPOCHI.
He BhimonHeHsl oO0s3aTesibHbIC YCJIOBUSI TOATOTOBKH
CTYIeHTAa K MPOMeKYTOYHOM aTTecTalluM, IPEeIyCMOTPEHHBIE
nporpammoil gucuuruinHel, MJIM cTyneHT neMoHcTpupyer
HEMOJHOE  COOTBETCTBME  3HAHUM, YMEHHH,  HAaBBIKOB
HeynosnerBopurenbHo
NpUBEICHHBIM B TabiMIaX, MJOMYCKAIOTCS 3HAYUTEIbHBIC
OIINOKH, TPOSIBISICTCS OTCYTCTBUE 3HAHWH, YMEHHM, HABBHIKOB
M0 pANy MOKa3aTeleil, CTYIEHT HWCIbITHIBACT 3HAYUTEIIbHbIC
3aTPYAHEHUS IPU ONIEPUPOBAHUM 3HAHUSIMU U YMEHUSIMU.
3. OueHo4HbIe cpeacTBa
Haumenosanue IIpencraBnenue
No Kparkas xapakrepucTrka OleHOYHOTO
OLIEHOYHOTO OLICHOYHOTO CpE/ICTBa
/1 cpencTBa
CpeJlcTBa B ®OC
1 KonTponpHas CpenctBo mpoBepkr ymMeHHM npuMeHsATh | KoHTponbHbIE
(camocrosTenbHAs | MOMy4YEHHBIC 3HAHUS AJI PEUICHUs 3a/ad | 3a/JaHus
) pabota OTIPENICTICHHOTO THMAa IO TEMEe WIH
(KP) pazaeny
2 | Pacuerno-rpaduue | CpemcTtBo mpoBepku yMeHHH mpuMmeHsTh | Kommuiekt 3amaHuit
ckasi pabora MOJIydYEeHHbIE  3HAHUS 1O  3apaHee | JUIs BBITIOJIHEHUS
(PT'P) OTIPENICTICHHOM METOAMKE JUIsl PEIICHHs] | pacueTHO-rpaduyeck
3aJa4 WIM 3aJaHuid 10 MOAYJII0 WM | oif paboTbl
JVCLUIIJIMHE B LIEJIOM.
CpencTBo KOHTPOJISl, OPraHU30BaHHOE KaK
crenuanbHas Oecela MeIaroruyeckoro
VeTHBI ompoc paboTHuKa C OGy‘IaIOI;L[I/IMCSI Ha TeMBL, Bompocs 1o
CBSI3aHHBIE C U3y4aeMOU TUCUHUILIMHOM, U
coOecenoBaHue, TeMam/paszienam
3 paccuuTaHHOE Ha BBISICHEHHE o0bema
(YO) . JUCITUATITUHBI
3HAHUN oOyJarorerocs o
OIIpeeNIECHHOMY pa3zely, TeMe, mpodieme
U T.II.
Tecr Cucrema cTaHIapTU3UPOBAHHbBIX 3a/1aHUH,
4 (T) MO3BOJIS OIS BapuanT tecta

ABTOMATU3MPOBATH MPOUEAYPY U3MEPECHUS
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YPOBHSI 3HAHMI U YMEHUN 00Y4YarOIIErocs.
5 | Ox3aMeHanmoHHbl | CpeACcTBO MPOBEPKU 3HAHUM, YMEHUM, | DK3aMEeHaAIMOHHbIE
e OueTsl HABBIKOB. MOXET BKJIIOYaTh KOMILJIEKC | OWIICTHI

(Ob) TEOPETUYECKUX BOIIPOCOB, 3ajad,
MPAKTUYECKUX 3aJIaHHI.

3.1. Tekyuiuii KOHTPOJIb

OueHOUHbIE CpPEICTBA TEKYIIEro KOHTPOJSI YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIE
BOMPOCHI U 33/1aHusl B popMe OIaHKOBOTO TECTUPOBAHUS TSl KOHTPOJISE OCBOCHUS O0YYArOIIHMMHUCS
pa3nesoB IMCUUILIMHBL, TpueM PI'P.

Conep:xanue pacueTHO-rpaduIeCKHX PadoT.

PacuetHo-rpaduueckas padora Nel no nuddepeHIHATBLHOMY UCUMCIEHUIO QYHKIUH OXHOM
nepeMeHHOI

Kparkoe comep:kanue u 3Tarnbl pacdeTHO-rpauaeckoil paboThI:
I[penen 4nciioBoOil MOCIEI0BATEIBHOCTH, IPEAET (QYHKIIH.
HccnenoBanne GyHKINN Ha HEMPEPHIBHOCTb.

Brruncienue npou3BOIHBIX (QYHKIHH.

Uccnenoanne GpyHKINHU, MTOCTPOCHUE TPAPUKOB.

PacueTrHo-rpaduyeckasi padbora Ne 2 mo pyHKIMAM HECKOJbKHUX MepeMEHHbIX.

Kparkoe conep:kanue pacueTHoO-rpadudeckoit paboTsr:
@DyHKIMH HECKOJIBKUX IIEpeMEHHBIX. YacTHbIE Mpon3BOaHbIE. [IpON3BOAHBIE OT CIIOKHBIX
¢ynkuuit. [Ipon3BoHas 0 HaNPABICHUIO U TPATUCHT. DKCTPEeMYM (YHKILUH JIBYX TEPEMEHHBIX.

PacuerHo-rpaduyeckas padbora Ne 3 no HHTErpajibHOMY HCHUCICHUIO.

Kparkoe conep:kaHue u 3Tarnbl pacyeTHO-rpaudeckoil paboThI:
Ilepsoi oman:

Mertoabl HHTETpUpPOBaHUS. BeIuucieHne HeorpeaeieHHbBIX HHTETPAJIOB.
Bmopoii sman:

[IpunoxkeHus onpeneaeHHbIX HHTErpaioB. VccnenoBanue CXOMUMOCTH HECOOCTBEHHBIX
UHTETPaJIoB.

KoMmmiekT 3aganuii
AJIs1 BBINOJIHEHHS pacueTHO-Tpaduyeckux pador (PI'P)
0o qucuumiiniae «MareMaTH4ecKuil aHAJIN3»

Teopusi npenesoB u nuddepeHunpoBanne GyHKUNH OJHOI epeMeHHOI

1. Haiitu npenensl:

2 2
llm(z_n) —(1+I’l) im\/n+2—\3/87l3+3

2 1

e (1+n) _(2_")2 , e Yn+5+n

2 +3Y" ne
lim| —= . f . n—10
n—o 2n2+1 ll_l’)gn( n2+1—1’l) ”hirlc[n—{—lJ .

’ 7
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o 2xP+11x+15
m—

4x?

li lim —
x—>-3 x+3 0 sin” 3x
2!1+1 _ 511—1 . Sin 3x
llm llm . _ ctg7x
n—ow 3"+2 + 5” x—0 1— ex2 \!Ln&)(l 3X)
0, x<-m
y=qsinx, —1<x<0
T, x>0
2. UccnenoBarh Ha HEMPEPHIBHOCTH M BBIIIOIHUTH YEPTEK:
3. Haiitu npou3BoAHYIO (QyHKIHH:
2(3x3 +4x° —x—2)
r= 150+ x y =Inarcsinv/1-e>*.
37 +1
X=—,
3t
tgx —ctgx (7
NG ’ (3
cos 6x arctg’ ! +sinln2
- — P — X
Y Ssin(12x +1) A Y e
y =arctg’ In 2 =(Jx
x+2 Y= ( x)
x3
sin(x—2y)+—= ,
y x=e'cost Y =e Cost

4. CocTaBUTh YpaBHECHHS KacaTeJIbHOW M HOPMaIM K JJAHHOW KPUBOW B TOYKE C aOCIIUCCOM

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

5. IlpoBecTu NOIHOE UCCIIEOBAHNUE U TIOCTPOUTD Ipaduk

DOYHKIHMH HECKOJIbKHX NepeMeHHbIX

2 2
+3
Zzix Y

"no___n

o z
1. HaiiTi yacTHBIE MPOU3BOAHBIC BTOPOTO MOPSIKA, YOSTUTHCS, UYTO ¥ 7

2. Haiitu rpaguent GpyHkuun =~ VACS DI TOUYKE

3. UccnenoBarpk Ha 3KCTpeMyM (PyHKIMIO

HNuTerpupoBanme

z=x"—x+y’

+2y'

Xy

2
y
===
M (x5 3) \/; ’ M0(4,6)‘

XO:
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Borunciantob HEOMPEACTCHHbIC HHTEIPAJIbI

dx
I 2x+~x  [x-27dx I(x +1)edx [xcos3xdx  [e"cosxdx

’

dx dx J x+18 dx x+1 i sin® x

2 _6x+18 Ix2+6x+5' (x=06)(x+2) s  “cos’x

Boluucauthb OnpeacjJeHHbIC HHTEIPAJIbI

.6 U dx 1 e’ dx

3sin? x cos xdx S x—1)e“dx _—
{ 0+/1+3x ) g( ) {x\/7+lnx )

6 dx 2 14+x° < dx Lx? +2x
- = —dx —_— —_—
{1+«/3x—2 S arctgx {(3x+5)2 0 x*+1 i
3 x3 ) n.6 1 dx
e Ja—x2d 3sin” xcos xdx —_—
£ Nl ] roax ! '([ 1+3x

7’ 7’ 7’ 7

'[x\/7+lnx

Heco0cTBeHHbIC HHTETPAJIBI

j(x —1)e"dx

1. Ykaxwure, Kakoii 13 HECOOCTBEHHBIX MHTETPAIIOB SABJISCTCS CXOMALINMCS
0 o0 o0
-3 5
[Vxdx, [x7dx, [vJx dx
1 1 1

© dx

2. BEIYMCIIUT HHTErPajl, yCTAHOBHTH €0 CXOAMMOCTb HIIM PACXOAUMOCTE —= 1 +X

Tln xdx

3. BeluMcauTh UHTErpall, yCTAaHOBUTH €0 CXOAUMOCTb WM PACXOAUMOCTD |
T dx
4. Beraucauth HecoOCTBeHHBIN uHTErpan * VY | yCTaHOBHUTH €10 CXOAMMOCTD WITH
pacxoguMocCTb.
1
dx
2
5. BbruncauTbh HeCOOCTBEHHBIN UHTETpal —! , YCTAHOBUTH €T0 CXOAUMOCTb UIIU

PacxoaIuMOCTh.

Kparnbie nHTErpaJnl

1. I3MeHuTh NOpsAA0K UHTErPUPOBAHNUS B JBOMHOM MHTErpase

dx

23



[av [ fe s

j dy jyf(x, y)dx
a. , b. ° )

vy

[Jao—x*—y*yaxdy,  D={(x,y)|1<x<2, 0<y<2}
2. Beraucnute (P
3. Beruuciauth
”(12x2y2 +16x°y° )dxdy;
D
D: le,y:xz,y=—\/;.
4. BoIYUCITUTH

[[(x* + y)dxdy,
(D) D — MHOXXCCTBO TOYCK IIJIOCKOCTH, OFpaHI/IquHOe JIMHUSIMHN

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

5. Haittu nnowmaab GUrypsl, orpaHU4€HHON TaHHBIMU JTUHUSIMU
y:3/x, y=4e',y=3,y=4.

_ 2 _
6. Haiity romaznp (GpUrypbl, OrpaHHdeHHON muamsimu %, V=% +2

8. Haiitu 06bem Tena, MoIy4eHHOT 0 BpaleHUEeM BOKPYT OCH oy ¢burypsl, orpaHUYeHHON

=1, x=0'

_ .3
muapsMu Y =Y 0 Y

9. HaiiTn 00beM Telna, IoIyYeHHOIO BpallleHuEM BOKPYT OCH 0x (burypsl, orpaHU4eHHON
JINTHUASIMHU y:xz’ y2 =r

KonTtpoJuabHbie padoThl (MpUMepbI)

BapuaHT

1. ocrpouts rpaduk: ¥ = 3cos2x

2. Haiitu npenensi:
(S—n)2 +(5+n)2

im 5 5 hml—COS2x lim X =x2—x=2
1) 7 (5-n) = (5+n) 2) & —1 3) ©2x"=2x" +x-2
1
. Vxt—x-1 1+ xcos2x |
A nG-1) i v ) =)
5 =2 In(x-1) 5 1+ xcos x 6 11_{2 xX—Vx"—x+1
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-x, x<0

y=4x>,0<x<2

3, x>2
3. HccnenoBaTh Ha HENPEPHIBHOCTH U BBITIOJIHUTD YEPTEXK:
Bapuant
1. HailiTn npon3BoaHy0 Ve,
y=arctg’ In Jx Jx
a) x+2 6) Y= ( x)
x3
sin(x—2y)+—="7x )
B) y r) x=e'cost Yy=e cost
. [ 1 1
lim [— — J
2. Haiiru 7\ ¥ arctgx
1
£ =
3. IIpoBecTH ONHOE UCCIEIOBAaHNE H TIOCTPOUTH rPpaduK X

Bapuanr.

ou

Nel. BelUuciauTs OpOU3BOAHYIO [0 HAIIPABIEHUIO Os U HaUTHU MOAYJIb BEKTOpa I'pajucHTa I
Yy Y-

X
U=2xy+——+2"

GbyHKIIIHN \/; B TOYKE A(6:9; 1)

B HAIIpaBJICHUH, COCTABJIAIOIICM C OCAMU

cosoc—E cosﬁ—g I
7’ 772

z=xy(1—4x? —4y)-5

dz
_ _ 4 _ : _ .
No3. z=In(y—x )’ X =A/sint, y=0C08t iy dt

KOOPJUHAT YTJIbI

No2. UccnenoBarh Ha SKCTpeMyM (YHKITHIO

Bapuant
Boiuucaume:

(2x+1)-In xdx

O —
<la
| X
N
=N

1. 2.
3x? -4 sin® 3x -1,
dx. dx. X.
3. jx2+4x 4 I00523x 5, '[\/4—2X—X2
1. BorurcnuTe uHTETpasb:
j)ce_x2 j dx

t d - X-/Inx _

N300pa3uth 00JIACTH WHTETPUPOBAHHUS W HM3MEHUTHh MOPSJAOK WHTETPUPOBAHHS B IMOBTOPHOM
WHTETpaje
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0 V2542
jdx J. f(x y)dy.

-4 0

Bbruucnute miomans (GUrypel, OTpaHUYCHHON JIMHUSAMH

y=2-x% y=x
BapuaHT 3a1aHMii TPEHMPOBOYHOI0 TECTA.
3anauu
y= arcctg%/; dy—?
. ’ "_9 - -
1 wacrs 1. y=sinlnx, yLyt=2 g x 3.
y=3x> +xe*,x,=20x=0,1, 0y—?
!
4. HaiiTi NpOU3BOAHYIO Vi,
y = i|sin* x=3
- - __ arctg7x
a) N 6) ¥ =X
ev + Yo cos3x . .
B) X r) X=cos/+sins =y =sini—rcost
2
5. MccnenoBars Ha H9KCTpEMyM f(x) B (x—3) (x— 5) .
2x
v y -
6. HaiiTu uHTEpBaIbl MOHOTOHHOCTH X
3
X
y S (x)==~16x [-5:1]
7. Haiitu HauOonpliee, HauMeHbllIee 3HaYeHUE QyHKIUU 3 Ha OTpe3Ke .
2 X = !
X ) =3arccosx )
8. IlocTpouth KacarenbHyI0 K rpauky QyHKIUU / ( ) B TOUKE 2
2 yacTthb 9. Haiitu npenensi:
2 2
3+n) —(2+n
lim ( ) > ( )2 lim tg2x im x*+2x-3 lim fgdx
n—»0 —_— po
1) 27 (2+n) =(1-n) 2) =0 e =1 3) =3x +5x7 +6x 4) 2 tg3x
3 yactb
0, x<-m
y=1sinx, —7<x<0
>0
10. VccnenoBaTh Ha HENPEPHIBHOCTD U BBIOJHUTD YEPTEK: X
3
X
f(x)==
11. TIpoBecTr MOTHOE UCCIEAOBAHUE M IIOCTPOUTH Tpaduk x' -4

Kputepun onenkn:

- OLIEHKA «3aYTEHO)» BBICTABIIAETCS CTYAEHTY, €CIIU OH PETYJSPHO B TEUYCHHE CEMeCTpa MpeICTaBIIsI
pelieHys 3ajady, BBINOJHWI IOJHOCTBIO BCE 3a/JaHHs W UX 3alIUTWJ, OTBETHUB Ha BOIPOCHI
HpernoaBaTeis;

- OLIGHKAa «HE 3aYTEHO» BBICTABIISAECTCA CTYIACHTY, €CIIM OH HEPETYJIspHO B TEUEHHUE CeMecTpa
NPEACTaBIsUT pEIeHUs] 3a]ay, BBINOJHWI 3aJjaHUs HE IMOJHOCTBIO WJIM BOOOIIE HE MPEACTaBIsUI

26



paboTbl Ha TPOBEPKY, [OMYyCKAET CYLIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BONPOCHI
IIPETIOAABATENS.

HHS[ IPOBCACHUA TCKYIICTO KOHTPOJIA 3HaHUHI CTYACHTOB B JUCTAHIIMOHHOM (bopMaTe B
paspabotanHbIx Kadenpoit «MaremaTuka» OHJIAWH-Kypcax UMEIOTCS MPOMEKYTOUHBIEC (MPOOHBIC)
TECTHI.

3.2. IIpomeskyTOUHAs aTTeCTAMS

[TpomexxyTouHast aTTecTalus - (3K3aMeH) MPOBOAUTCS 10 OUIeTaM B YCTHOU (opMme.
Bpemst 11 moArOTOBKH OTBETa HA BOTIPOCHI HE Ooiee 45 MUH.

buner BkitouaeT TeOpeTUYECKUIA BONPOC U 3a4a4H.

KomruiekThl s5K3aMeHallMOHHBIX OUJIETOB XpaHsATCs Ha Kadenpe «MaremaTukay.
TunoBbie BApUAHTHI OMJIETOB NMPUJIATAIOTCS.

KomiuiekT Bonnpocos

o mucuumnae «MareMaTHdecKuil aHaJIu3»

JAnddepennuanbuoe ucuncienne GyHKUMH 0HOI epeMeHHOI

[TonsiTHE TepeMeHHON BEIMYUHBI U 00JIaCTH €€ N3MEHEHHUS.

NoHsTHE PYHKIIMOHAILHOM 3aBUCUMOCTH, KJIacCUPUKAIS (PYHKIIHUH.

Omnpenenenre U TUIBI YACIOBOM MOCIEN0BATEIBHOCTH.

IIpenen YUCIIOBOU MIOCJIEI0BATEIBHOCTH. Apudmernueckue onepanuu HaJ

MIOCJIEZIOBATEIILHOCTSIMHU.

5. YcnoBwus cymiecTBOBaHUS KOHEYHOTO MPEENia YUCIOBOU MOCIEA0BaTEILHOCTH (Teopembl Ko

u Beifepirpacca).

BTopoii 3ameuarenbHblil npeed.

7. llpemen ¢ynkuuu. Omnpenenenus. leoMmerpuyeckass HUHTEpHpeTanus MOHATHA Hpeaesa

¢yukuuu. CBONCTBA NMpPEAEOB.

beckoneuHno Manble, 66CKOHEUHO OOJIbIINE (QYHKIUH.

. IlepBbIii 3amedaresbHbIN NpeIed.

10. beckoHeyHO MaJble BETMYMHBI. DKBUBAJCHTHBIE OECKOHEUHO Mallble U UX MCIIOJIb30BaHUE MPU
BBIUMCJICHUH TIpesieoB. Talnuiia SKBUBaJIEHTHBIX O€CKOHEYHO MaJbIX.

11. HempeppIBHOCTh (yHKIIMM B TOYKE M Ha mpoMexyTke. OJHOCTOPOHHHE Tpeebl.
Knaccudukanus Touek paspsiBa rpaduka.

12. CoiicTBa (pyHKIMIA, HEIPEPBIBHBIX Ha OTpe3ke (Teopembl Beitepiurpacca, bonbiiano — Komn).

13. TlpousBognas. ['eomeTpuueckuid U PU3NUECKUN CMBICT MPou3BoAHON. KacarenbHas 1 HOpMalb
K IIOCKOM KPUBOM.

14. TaGnuiua mpor3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHH.

15. CBs3p MeXAy CyLIECTBOBAaHMEM MPOU3BOAHOMN (DYHKIIMHU B TOUKE U HEMPEPHIBHOCTHIO (DYHKLIUU
B TOM 7K€ TOUKE.

16. IIpousBoaHas CyMMbl, TPOU3BEACHNUS, YaCTHOTO. IIpon3BoaHas C0KHON M 00paTHOM (PYHKLHUIA.

17. TlpousBoaHast mapaMeTPUIECKH 3aJaHHOHN (PyHKITHH.

18. IIpousBoaHas GyHKLUH, 3aJaHHOI HESBHO.

19. IuddepenmnupoBanne caoKHON MoOKa3aTeIbHON QPYHKITHH.

20. duddepenuupyemoctsb. duddepennnan. [eomerpuueckuii cMmbicn quddepennnana.

21. IpousBoansie u quddepeHnnanbl BHICIINX MOPSIKOB.

22. OcHoBHBIE TeopeMbl IuddepeHanpHoro ucuucienus (reopema ®Pepma, Teopema Pois,
teopeMa Jlarpanxa, Teopema Koin).

23. IIpaBuiio Jlonurans.

bl e

N

\o o0
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24.

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

S e

=0 0

e Al

15.
16.
17.
18.
19.

20.

Mmuorounen Teitnmopa u ero cpoiictBa. ®Popmyna Teitnmopa. OctaroyHblii uieH (HOPMYIIBI
Telinopa B popme Jlarpanxa u [leano.

AcuMnToTsl rpaduka QyHKIHH.

OxcTpemyM. HeoOxoammoe ycaoBue 3KCTpeMyMa.

JlocTarouHble ycI0BHUS SKCTpPEMYMA.

JlocrarouHoe ycioBue Bo3pacTaHus (yObIBaHUS) PYHKIINU.

Haubonpiiee n HanMeHblee 3HaYEHUS (PYHKIMH HA OTPE3Ke.

BrinyxkiiocTts, BOTHYTOCTh, TOUKa nieperuda. Jlocratounoe yciaoBre BOTHYTOCTH (BBIITYKIIOCTH).
Heo0xonumoe ycnoBue Touku neperuda. JlocrarouHoe yciaoBue neperuoa.

OO61as cxeMa OCTPOEHUSI U UCCIe0BaHUS rpaduka QpyHKIUY.

q)yHKIII/II/I HECKOJbKHX MEPEMEHHbIX

Onpenenenre U reOMETPUUECKUI CMBICH (PYHKIIUU JIByX EPEMEHHBIX.

JIuHUYM ypOBHS (QYHKIUH JBYX [I€PEMEHHBIX.

YacTtHble npou3BoHbIE (DYHKIIMH HECKOJIIBKUX MEPEMEHHBIX, UX TEOMETPUUYECKUNA CMBICT
@OyHKIUN HECKOJIBKUX NEPEMEHHBIX, IOHATHE NOIHOTO JuddepeHnmana.
JuddepenurpoBanye CI0KHbIX QyHKIUN HECKOIbKUX TEPEMEHHBIX.

[Ipou3BoaHbBIE BHICIINX MOPSAAKOB (PYHKIIMH HECKOIBKUX IepeMeHHbIX. CMelIaHHbIe
npousBonHble. Teopema lBapiia.

IIpousBoaHast PyHKIIMK HECKOJIBKHUX ITEPEMEHHBIX 110 HAIIPABJICHHUIO.

[Ipon3BoaHast 0 HANPABICHUIO U IPATUEHT CKAJIIPHOTO MOJIS.

DKCTpeMyM (YHKIUU HECKOJIBKUX MEPEMEHHBIX.

. Heobxonumoe u joctaroyHoe yciioBus SKCTpeMyMa (PyHKIUHU ABYX IEPEMEHHBIX.

HNHTerpajbHoe HCYHCTICHUE

[TepBoobOpasnas, HeonpeaeaeHHbINH HHTerpail. Tabnuia OCHOBHBIX HHTETPAIOB.
3amena HepeMeHHOﬁ " UHTCTPHUPOBAHUC 10 YACTAM B HCOIMPCACICHHOM MHTCTPAJIC.
WuTerpupoBanue ¢ moMoIIb0 MOABEACHUA 0] 3HaK quddepeHnuana.
WuTerpupoBanue paiuoHaIbHBIX JpoOei.

WuTerpupoBanue Mo 4acTsM 1 3aMeHa NepEeMEHHOM B ONPEIeIECHHOM HHTErpase.
WuTerpupoBanie TPUTOHOMETPUIECKUX (DYHKLUH, OCHOBHBIE IPUEMBI.
HHuTerpupoBanre HppaliMOHAIBHBIX (PYHKITHIA.

YHuBepcasibHasi TPUTOHOMETPUYECKas MTOICTAHOBKA.

OmnpeneneHHbIit HHTETPaA U ero cBoicTBa. @opmyna Herotona — JleiiOHura.

. [IpunokeHus onpeaeneHHOro HHTETpaia K PeIICHUI0 TEOMETPUIECKUX U (PH3UIECKUX 3a/1ad.

. Beruncnenue miomnazien ¢ oMol ONpeAeIeHHOrO HHTErpaa.

. Beruucienue miomaay v UIMHBI KPUBOM, 3aJaHHON YpaBHEHUSIMU B TapaMeTpHIecKoil popme.

. Beruncnenne miomaay KpUuBOJIMHENHOTO CEKTOpa B MOJIIPHBIX KOOPANHATAX.

. Beluucnenune 1iom@aned B NPAMOYTOJABHBIX M MOJSAPHBIX KOOPAMHATAX C MOMOILBIO

OTpe/IeNIEHHOTO UHTerpaa.

Brruncrnenue JUIMHBL JYTH ¢ TIOMOLIBIO ONPEAETICHHOTO HHTErpaa.

Brrurcienue JyiMHbBI Iy KpUBOH, 3aIaHHON apaMeTPUUYECKH.

Brruncnenue o6bema Tena BpalleHus C MOMOILBIO ONIPEIEIEHHOT0 HHTETpaa.

Boruncnenue miomaay moBepXHOCTH Tejla BPALEHUS.

HecoOcTBeHHbBIE HHTETPAJIBI IIEPBOTO M BTOPOTo TUMA. [IOHATHS CXOIMMOCTH M pacXOIUMOCTH
HECOOCTBEHHOT'O MHTErpaJa.

HecoOcTBeHHbIE HHTETPaIbl OT pa3pbIBHBIX (DYyHKIMHA.

Tunosbie BApMAHTHI OMJICTOB

28



o JUCLMIUINHE «MaTeMaTH4YecCKHil aHAJIN3»

MHHHUCTEPCTBO OBPABOBAHNS 1 HAYKH POCCUMCKOM ®EJIEPALIUN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYPEXXIEHME BBICILIETO OBPASOBAHIS
«MOCKOBCKHU MOJJUTEXHUYECKUHN YHUBEPCHUTET»
(MOCKOBCKHWM NOJIUTEX)

®dakynbTeT 0a30BBIX KOMIIETCHITHH, Kadenpa «Maremaruka
JucnummHa «MareMaTuuyeCKUM aHaIu3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

—_—

[TepBooOpasHasi, HeonpeneneHHbIN HHTerpas. Tabinila OCHOBHBIX HHTETPAJIOB.
dx

2. BBIYHCIUTD HEOMPEICICHHBINA HHTETPAT V5-x+~5-x
MO (194)

. Z=Y\/X
3. Haiitu rpagueHT QyHKITUN YN g rouke
4. VxaxuTe, KAKOW U3 HECOOCTBEHHBIX MHTETPAJIOB SIBIISCTCS CXOASAIIIMCS

T\/;dx, Tx’3dx, T\/?dx
1 1 1 .

_ _ —X
5. Haiiure SKCTpeMyMBI ¥ TOUKH Heperuta dpyskaun » (x—1De .

VYT1BepxkaeHo Ha 3aceganuu kadeapsl MmatemMatuku «_03» 05 2023 r., mpotokos Ne 10

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

MUHMHCTEPCTBO HAYKU U BBICIIIET'O OBPA3OBAHIS POCCUMCKOM ®EJEPALIN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YUPEXXJIEHUE BBICILIEI'O OBPASOBAHUS
«MOCKOBCKHMH HOJII/ITEXHI/u[lIECKI/II‘/'I YHUBEPCUTET»
(MOCKOBCKHWI NOJIUTEX)

@DakynbreT 6a30BBIX KOMIIETEHIINH, kaenpa «MaremaTuka»
O6pazoBarenpHas nporpamma 15.03.03 «IlpukiagHas MmexaHUKa»
Kypc 1, cemectp 2

9K3aMeHANMOHHBIN OmteT Ne 1

1. HecoOcTBeHHBIE HHTCIrpalibl IIEPBOI'0 U BTOPOI'O THUIIA. IToHsATHS CXOOUMOCTH U PaCXoauMOCTH

HECOOCTBEHHOTO MHTETpaJa.
t 2

X =
~ o 3 b
2. Haiitu npousBoHyt0 QPyHKINH, 3aJaHHON TapaMeTpUUECKH 1+1 1+1

_ 2 2
3. HccnenoBarh Ha SKCTPEMYM (PYHKITHIO Z=x"=x+y +2y )
7.6
J3 sin? x cos xdx

4. BplUUCIUTH ONPEEIIEHHBIN HHTErpal 0
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5. Haiitu o0beM Tena, MOJTyUYEHHOIO BpaIlEHUEM BOKPYT OCU ¢ (burypsl, orpaHu4eHHON

3 _ _
muEuamE Y - Yo y=1 x—O.

YTBepxaeHo Ha 3aceaannu kadeapsl MatemMatuku «_03» 05 2023 r., mpotokos Ne 10

WN.o. 3aB. xadenpoii H.B. Bacunnesa / /

Jlis mpoBeneHuss MPOMEXKYTOYHOTO KOHTPOJIS 3HAHUM CTYIEHTOB B JIHCTAaHIIMOHHOM
(dhopmare B pazpaboTaHHbIX Kadenpoit «MaremaTruka» OHJIaiH-KypcaxX UMEIOTCS UTOTOBbIE TECTHI.
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