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1. Hean, 3a0aum 1 IJIaHUpPYyeMble Pe3yJbTaThl 00y4eHHs 10

JUCIHHUIIJINHC
K oCcHOBHBIM yensim OCBOCHHS JUCHUILUIMHBI « MaTeMaTUUECKU aHAIU3)» CIEAYET OTHE-
CTH:
- BOCITUTaHUE Y CTYACHTOB OOIIe MaTeMaTH4eCKON KYJIbTYPHI;
- mpuoOpeTeHue CTYACHTAMH HIMPOKOTO Kpyra MaTeMaTHYECKHUX 3HAHUN, YMEHUU H
HaBBLIKOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY M JEAYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYUIINH;

- YMEHHUE CTYJCHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEILHOTO U3yUYeHUs YUeOHOM 1 Hay4-
HOM JINTEepaTyphbl, COAEPKAIECH MAaTEMATUUECKUE CBEIACHUS U PE3YJILTATHI;

- MIOJITOTOBKY CTYACHTOB K JIEATEIHHOCTU B COOTBETCTBUU C KBAIM(DUKAIIMOHHOM Xapak-
TEPUCTHKON OakayiaBpa 1o HampaBJICHUIO, B TOM 4ucie (popMUpOBaHHE YMEHHH HMCIOIB30BaTh
OCBOEHHBIE MaTEMaTH4YECKHE METO/IbI B MPOPECCHOHATBHON AESITETbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LU-
pPOBOI TYpOYJIEHTHOCTH U BBICOKMX TEXHOJOTMUECKHUX PHUCKOB COBPEMEHHOU HU(POBOM SKOHO-
MUKH.

K ocHOBHBIM 3a0auam OCBOEHHS NUCHUUIUIMHBI « MaTeMaTHUeCKUid aHaIu3» CIeayeT OT-
HECTHU:

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JUIsl YCHEIIHOIO PEIIEHUS MPUKIIAAHbIX 3a/1a4;

- (hopmupoBaHue y CcTyeHTa TpeOyemMoro Habopa KOMIETEHIIHH, COOTBETCTBYIOIIUX €T0
HAIPAaBJICHUIO MTOJTMOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OOyuenne 1o aucHUIUIMHE «MareMaTHYeCKUil aHanMu3)» HampaBlieHO Ha (GOopMUpPOBaHUE
y o0y4aronmxcs cienyronmx kommnereHuiB cooTBeTcTBr ¢ @I'OC 22.03.01 «Marepuanose-

JICHHE W TEXHOJOTHMH MAaTepHalioB», YTBEPKACHHBIM IpukazoM MunHoOpHayku Poccun ot
02.06.2020 N 701:

Kox n HanMeHoBaHNe KOMIIETEHIIHIA

NHaukaTopsbl JOCTHIKEHUS KOMITe-
TEHIMH

VK-1. Cnioco0GeH ocylecTBIATh MOUCK, KPH-
TUYECKUH aHaJIN3 U CUHTE3 WH(POpPMAIINH,
OPUMEHATh CUCTEMHBIN OJXO0/ AJIS PELICHUs
MIOCTABJICHHBIX 33124

NVYK-1.1. AHanusupyer 3aaady, BBIIEISS €€
0a30BbIE COCTABIIAIOLIUE

NYK-1.2. OcymiecTBisieT MOUCK, KPUTHUECKU
OILICHMBAeT, 00001IaeT, CUCTEMATU3UPYET U
parXupyeT HHPOPMaLUIO, TpeOyeMyIo s
pelIeHHs TOCTaBJICHHOM 3a/1auun

NYK-1.3. PaccMaTpuBaeT U mpejyiaraer pa-
[IUOHAIBbHBIC BAPUAHTHI PEIICHHUS TIOCTABIICH-
HOM 3aj1au¥l, UCIOJIb3Yys CUCTEMHBIN MOAXO/,
KPUTHYECKH OIICHUBAET WX TJOCTOMHCTBA U
HEI0CTAaTKU

OIIK-1. CiocobeH pemaTh 3a1auu mpodec-
CHUOHATILHOW JeSATeNbHOCTH, TPUMEHSISI METO-
Abl MOACTIUPOBaHWA, MATEMATHYCCKOI'O aHa-
JN3a, €CTeCTBEHHOHAYYHBIE M OOIIIEHHKe-
HCPHBIC 3HAHUA

NOIIK-1.1. 3HaeT ocCHOBBI MaTEMaTHKH, QU-
3UKH, MEXaHUKH, XUMUHU, UH(HOPMAIIHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;
NOIIK-1.2. YMeer pemaTh cTaHJapTHHIE
npodeccuoHanbHbIe 3a/1a4K ¢ IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOLIEMHKEHEPHBIX
3HAHUH, METOJI0OB MAaTEMaTHYECKOIO aHAIHN3a
Y MOJIEITMPOBAHUS

NOIIK-1.3. IMeeT HaBBIKU pelieHus 3a1a4




pohecCHOHATLHOM e TEIbHOCTH, TTPHME-
HsIsl METO/bl MOJICJIMPOBAHUS, MaTEMaTHYe-
CKOT'0 aHaJIN3a, ECTeCTBEHHOHAYYHbIE U 00-
LIEUH)KCHEPHBIE 3HAHUS

OIIK-4. Cnoco0GeH nMpoBOANUTE U3MEPEHHS U
HaOmoeHus B chepe mpodeccronanbHON
JeSITeIbHOCTH, 00padaThIBaTh U MpPEACTaB-
JSITh SKCTIEPUMEHTAIIbHBIC TAHHBIC

NOIIK-4.1. 3nHaer ycTpoilcTBO IprOOPOB,
000pyA0BaHUS U METOJUKU MTPOBECHUS U3-
MepeHuii 1 HaboaeHui B cepe mpodeccu-
OHAJILHOM JIESTEIIbHOCTH

NOIIK-4.2. YMmeeT npoBOAUTH U3MEPEHUS U
HaOmroeHus B cepe mpodeccronanbHON
JeSITeIbHOCTH, 00padaThIBaTh U MPEACTaB-
JSTh KCIIEPUMEHTAIIbHbIE JTaHHBIE
NOIIK-4.3. VImeeT HaBbIKY ITPOBEICHUS U3-
MepeHUH 1 HaOJIIoAeHHH B cdepe nmpodeccu-
OHAJIBLHOH NI TENFHOCTH, 00pabOTKH U Tpe-
CTaBJICHUS SKCIIEPUMEHTAIbHBIX JaHHBIX

2. MecTO TMCUMILTHHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

I[I/ICI_II/IHJ'II/IHB. OTHOCHUTCS K 00sg3aTenbHON yacTu Ojoka bl: MOI[y.]'IL «MaTemMaTU4ecKHe U ecTe-

CTBCHHO-HAY4YHBLIC TUCHUIIJIMHBD).

Eé HN3YUCHUC o0ecreynuBaeT HU3Yy4YCHUC JUCLUIIINH:

- husmka;

- TeOpeTHYeCKas MEXaHUKa,
- DJIIEKTPOTEXHUKA U DJIEKTPOHUKA,
- COIIPOTUBJICHUE MATEPUAIIOB;

- DKOHOMHKA U OpraHu3anusa Nporu3BOJICTBA,
- MOACIIMPOBAHUC CBONCTB MaTepHuajiOB ¥ TEXHOJIOTHYCCKUX IMMPOLECCCOB,

- upoBOE MaTepUaATIOBEICHHE.

3. CTpykTypa u coaep;kaHue IMCUUIIIHHBI

OO0m1ast TpyJ0€MKOCTh JUCIUTUIMHBI COCTABIISIET 4 3a4eTHBIC eAMHUIIBI -144 gaca.

3.1. Buabl yueOHO# padoThl M TPY10€eMKOCTH

. KosanuectBo
n/n Buj yueOHoit padoThl YACOB Cemectp 2
AyIMTOpPHBIE 3AHATHS 72 72
B ToM guce:
Jlexun 18 18
1.
CemuHapcKue/mpakTHYECKUE 3aHATHS 54 54
2.
JlaGopaTopHbIe 3aHATHS - -
3.
CamocrositeibHas padora 72 72




HpOMe)KyTO‘lHaﬂ aTTecTanus

9K3aMeH e) c)

Hroro 144 144

3.2. TemaTnyeckuii NJIaH U3y4eHUs TUCHHNITHBI

Pazmemnén B npmiiokenuu 1 k pabodeii mporpamme.

3.3. ConaepxaHue pa3aejioB AUCHUILINHBI

BBeaenue

[Ipeamer, 3amaun U coaepkanue AUCHUIUIMHBL. OCHOBHBIC 3TAlbl PA3BUTHUS JIUCLUILIN-
Hbl. CTpyKTypa Kypca, ero MECTO M pOJjib B MOJTOTOBKE OakajiaBpa, CBSI3b C IPYTUMH JAUCIUILIH-
HaMH.

Pazpnen 1. IndpepennuanbHoe ucunciaeHne GyHKuuii 01HOM nepeMeHHOM

Tema 1. Yucnosas nocienoBaTesnbHOCTh. [Ipenen ynciioBoi Mocaea0BaTeaIbHOCTH U €r0
coiictBa. @ynkuus. [loctpoenne rpadukoB ¢pynkumid. [Ipenen pynkmnun. OCHOBHBIE TEOpEMBI
o npenenax Gynkuuu. [Iepsolil 1 BTOpoil 3ameuarenbHble npeaenbl. CpaBHeHHE OECKOHEYHO Ma-
JBIX U OECKOHEYHO OOJBIINX BEIIMYMH. DKBUBAJICHTHBIE OECKOHEUHO MAIIbIC BETMYMHBI.

Tema 2. HenpepbiBHOCTh (DyHKIMI B TOUKE M Ha MpOMEXyTKe, Touku pa3peiBa (QyHK-
UM, UX KIaccu(ukanus. ACUMITOTH rpaduka QyHKIMH, NX KIacCUPUKAIIHSL.

Tema 3. [IpousBoanas pynkuuu. ['eomerpuueckuii U Gpu3NYECKUd CMbICT IPOU3BOIHOM.
[TpaBuna quddepeHpoBanus U GOPMYIbl BEIYUCICHHUS MPOU3BOAHBIX. TabmuIa mpon3BOAHBIX
OCHOBHBIX 3JIEMEHTApHBIX (PyHKIUI. Bbruncienne npou3BoaHbIX (YHKIMH, 3aJaHHBIX pa3Jiny-
HBIM 00pa3oM.

Huddepennunan. [IpousBoausie U quddepeHnnansl BEICIINX NopsakoB. [IpubnmxenHsle
BBIYHCIICHHSI C TIOMOIIBIO U PepeHIanos.

Tema 4.[IpaBuno Jlonuransa. ®@opmyna Telinopa. PackpeiTHe HeomnmpeneleHHOCTENH pas-
JUYHOTO Tuma. Pa3nokeHne OCHOBHBIX 3JeMEHTapHbIX (pyHKkuui no gopmyine Telnopa. [Tpu-
OJM>KEeHHBIE BBIYMCICHHS ¢ TOMOLIbI0 popmyitbl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl U (HEPEHIIMATEHOTO UCUUCIIEHUsI. MOHOTOHHOCTh (DyHK-
1M, SKcTpeMyMbl Heo0XonnMble U 10CTaTOYHbBIE YCIOBUS MOHOTOHHOCTH, JIOKAJILHOTO 3KCTpe-
myma. MccnenoBanue BoinykiaocTu rpaduka pyHkuuu. Touku nepernda rpapuka QpyHKINU.

OOmas cxema uccienoBaHus (GyHKIMU U OcTpoeHus ee rpaduka. CBoiicTBa GyHKUIHUH,
HEeNpephIBHBIX Ha oTpe3ke. Haubosbiee u HaMeHblllee 3Ha4eHNs PyHKLINUN Ha OTpE3Ke.

Paszpnen 2. lu¢ppepenuunaibHoe ucHHCIeHHE PYHKIUI HECKOJIBbKHX MEPEeMEHHbIX

Tema 1. @yHKIIMN HECKOJIBKHMX NEPEMEHHBIX. JINHUM M MOBEPXHOCTH ypOBHs. YacTHbIE
npousBoaHbie. [lonubiil quddepenunan. Ilpon3BoaHble CI0XKHOW PYHKIIMN HECKOJIBKUX Mepe-
MeHHbIX. YacTHbIE IPOU3BOIHBIE U JU(PepeHIanbl BrICIINX mopsaakos. Teopema IlIBapia.

Tema 2. IIponsBoanas no HampasineHuro. ['panuent. Kacarenbnas k kxpuBoi. Kacarens-
Hasl TUIOCKOCTh M HOpMaJlb K moBepxHocTu. Popmyna Teitnopa. DkcTpeMyM (QyHKIIUN HECKOIb-
KHUX TiepeMeHHbIX. HeoOXxoaumMble 1 T0CTaTOUHBIE YCIOBUS AKCTPEMyMa.



Pa3znea 3. UnTerpajibHOe HCHHMCIEHHE

Tema 1. IlepBooOpasHas. Teopema cyliecTBOBaHUSI HEOIpENEICHHOro MHTerpana. He-
OIpe/IeIeHHBbI MHTErpall U ero cBoMcTBa. Tabiuia MHTErpajsoB OT OCHOBHBIX 3JIEMEHTapHBIX
¢yHkuui. MeTo HemoCpPEeICTBEHHOTO HHTETPUPOBAHUSI.

MeTozbl MHTEIpUPOBAHMS C ITOMOIIBIO 3aMEHBI IEPEMEHHOM, MOJBEACHUEM 0 3HaK audde-
peHuuana. MeTo HHTErpUpOBaHUs 110 YACTSM.

WHTerpupoBanue palMoOHAIbHBIX ApoOeli, MHTErpUpOBaHUE HEKOTOPHIX BHUJOB HPPALMOHAIb-
HBIX U TPUTOHOMETPUYECKUX (PYHKITHIA.

Tema 2. 3ajauu, npUBOASIIME K MOHATUIO ONPEAEICHHOT0 MHTerpana. OnpeaeaeHHbIH
WHTErpaJl, €ro CBOMCTBA. Y CJIOBUS UHTErpUpyeMOCTH. VIHTEerpasl ¢ nepeMeHHbIM NPEIeIOM HH-
terpupoBanus. ®opmyna Heiotona — JleliOHuma. 3ameHa nmepeMeHHON B ONPECIICHHOM HHTE-
rpaie.

[TpunoxeHus onpeneseHHOr0 MHTErpaja B I€OMETpUU U MEXaHMKe (BBIYMCIEHUE IJI0-
maJei mIockux Guryp, AIUHBI KPUBOi, 00BHEMOB.

Tema 3. HecoOcTBeHHbIE MHTETpalibl IEPBOTO U BTOPOro poAa (1o OECKOHEYHOMY Ipo-
MEXYTKY, OT HEOTPAaHWUYCHHBIX ()YHKIINH Ha KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3anauu, npuBOSAIIME K KPATHBIM UHTErpaiaM. JIBOMHON U TPOWHOW HHTErpassl,
UX CBOMCTBA. [IpaBuiia BEIYMCIIEHUS JBOMHBIX HHTEIPAJIOB.

3.4. TemaTnka NpaKTHYECKHUX 3AHATHI M0 TUCHHUIJINHE
«MareMaTHYeCKNHAHATIN3»

Ne Tema 3ausarusa

1 Pa3jen 1. DiieMeHTHI MaTeMAaTHY€CKOI0 AHAJIN3A.

YucnoBas nociaenoBarenbHOCTh. [Ipeaen 4ucinoBoi MmocnenoBaTeaIbHOCTH U €ro CBOM-
ctBa. [IpaBuna npenenpaoro nepexona. Oyukmus. [Ipegen ¢dyakuuu. Teopemsl o mpe-
nenax GyHkiun. [lepBeiii U BTOpO 3aMeuaTeNIbHbIE PEAEIbL.

2 CpaBHeHue OECKOHEYHO MajbIX U OECKOHEYHO OOJIBIIMX BETMYMH. DKBUBAJICHTHbIE Oec-
KOHEYHO MaJIbl€ BEJTUYHHBI.

w

PackpsiTHe HEOITPENEIEHHOCTEN Pa3IMYHOrO THITA

4 HenpepbIBHOCTh QyHKIMI B TOUKE U Ha IpOMExyTKe. OHOCTOpOHHHE Ipesenbl. Touku
paspsiBa pyHkuuu. [lpumepsl pemieHus 3agad

5 [TpousBoanas Gyukuuu. [lpaBuna nuddepennupoBanus u GopMyIbl BBIYUCIEHUS TIPO-
n3BoJHBIX. TexHuka nuddepeHnupoBanus

6 Juddepenumponanre oOpaTHEIX GyHKUINH, (YyHKIUH, 3aJaHHBIX HESIBHO, TapaMeTpHuye-
CKH, Jjorapupmuueckoe 1udpepeHIpoBaHme

7 Hudbdepennman. 'eomerpuueckuit cmpicn auddepennunana. [IpousBoansie u audde-
PEHIIMAIBI BBICHINX MOPSAKOB. [IpubnukeHHbIe BEIYUCICHHS C TIOMOIIbIO Au(depeHIn-
aJIoB.

8 IIpaBuno Jlonurana. @opmyna Teinopa. PackpeiTie HEONPEACIEHHOCTEN Pa3JIMYHOIO
tuna. Pa3noxeHusi OCHOBHBIX JI€MEHTapHbBIX PYHKIMIA 110 Gpopmysie MakiiopeHa.

9 [TpubnmKeHHbIe BRIYUCIECHUS C TOMOIIBI0 Gopmyrsl Teitnopa.

10 | [MomHOE MiccaenoBanne GYHKIUN B MOcTpoeHHe rpadukoB. [Ipumepsl

11 | ITonHoe uccnenoBanue GyHKUUH U mocTpoeHue rpadukos. [Tpumeps! (mpogonkeHue)
CamoctosrenbHas pabora Nel Ha ceMuHape 1Mo GyHKIMSIM OJHON NEPEMEHHOMI

12 | Paznen 2. MyHKIWH HECKOJbKHX NepeMeHHBbIX. JIMHWM W TMOBEPXHOCTH YPOBHSL.
YacTHble Mpou3BOIHbIE U Au(depeHIIna MepBoro mopsiaKa.

13 | [omusrit nuddepernman. ITpousBomHsie cinoxHoi GyHKunu. [IponsBogHas GpyHKINH,
3aJaHHOM HesiBHO. YacTHbIe IPOM3BOIHBIE U T depeHIralbl BHICIINX TOPsiIKOB. Teo-




pema IlIBapua.

14 | Ilpown3BoHAas 1O HAMPABJICHUIO. [ palieHT.

15 | OkcrpemyM (GYHKIHMH HECKOJIBKUX MepeMeHHBbIX. HeoOXoauMble U 10CTaTOYHBIE YCIIO-
BHUS DKCTPEMyMa.

16 | CamocTosiTesibHast padoTa Ne 2 Ha ceMMHAape N0 PYHKIUAM HECKOJIbKHX NepeMeH-
HBIX

17 | Pa3pen 3. UnTerpajbHOe HCYHMCIEHHE
[TepBooOpasnas. HeonpeneneHHbI WHTErpall U €ro CBOMCTBA. MeToa HEMOCpeACTBEH-
HOT'O UHTETPUPOBAHHSL.

18 | UHTerpupoBanue ¢ MOMOIIBIO 3aMEHBI NIEPEMEHHOM, MOJBEICHUEM I0J 3HaK audde-
peHiuana. Meroa HHTErpUPOBaHUs 110 YacTIM

19 | UuTerpupoBanue panvoHaIbHBIX Jpo0Oeil, HHTErPUPOBAHNE HEKOTOPBIX BUJIOB Mppally-
OHAJIBHBIX QYHKIUI

20 | nTerpupoBaHue TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BpluucieHue OmpeneseHHbIX HHTerpaynioB mo (opmyne HproTona-JleiiOnuna. 3amena
NIEPEMEHHOI M MHTErPUPOBAHUE T10 YaCTIM B ONPEACIIEHHOM MHTErpaje.

22 | IlpunosxeHusi ONpPEEICHHOTO UHTErpajia B T€OMETPUU U MEXaHUKE (BBIYMCICHHUE TLIO-
IaJeH IIOCKUX (UTYp, AITMHBI KPUBOH).

23 | IlpunosxeHusi ONMpee’eHHOro HHTErpaja B TEOMETPUM U MEXaHHUKE (BbIUMCICHHE 00be-
MOB, IUIONIAJICH MOBEPXHOCTH).

24 | HecoOcTBeHHBIE MHTETPAJIbl IEPBOTO U BTOPOT'O POAA, UX BHIYMCICHUE.

25 | 3amaum, MpUBOJAIIME K KPATHBIM MHTErpasiaM. Beruncienne JBOWHBIX HHTETPAJIOB CBE-
JIEHUEM K MOBTOPHBIM.3a/layll Ha U3MEHEHHUE MOpsAIKa UHTETPUPOBAHUS B JBOMHOM HH-
Terpaie

26 | 'eomerpuueckue M GU3NYECKUE MPHIOKEHHUS KPATHBIX MHTETPAJIOB, TIPUMEPHI BBIYHC-
JICHHSL.

27 | KoHTpoJIbHOE TECTUPOBAHME IO KYPCY.

4, Y4eOHO-MeTOAMYECKOE U MHPOPMALMOHHOE 00ecIeYeHne
4.1. OcHoBHas JuTEpaTypa
1. ®uxtenronsu [.M. OcHOBBI MaTeMaTUYECKOT'O aHAIN3a: Y4eOHUK /7S BY30B, 15-€ u3j.,

crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTEMaTUYECKOT0 aHaIM3a: Y4eOHUK JUIs By30B, 14-¢ u3n.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremaTnueckoro aHanusa. T.1. JuddepennunansHoe u UH-
TerpajibHOE MUCUUCIeHUs] QyHKINN OJHONW nepeMeHHOU. Psanpl: YueOHuK [DneKTpoHHBIN pe-
cypc]: yueO. - DnexkTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexum noctyna: URL:
https://e.lanbook.com/book/71994 - 3ar. ¢ skpana.]

4.2. JlonoJHMTebHAS JIUTEpaTypa

[Tuckynos H. C. luddepennmanbHoe U MHTErpaJibHOE UCUUCICHUS AJs BTy30B. B 2-X TO-
Mmax. M.: UnTterpan - [lpecc, 2009 — 416, 544 c. 180 3k3.
3yokoB B.T'., JIsxosckuii B.A., Maptemenko A.W., Munocties B.b., [Tymkaps E.A. Kypc
MaTeMaTHKH ISl TEXHUUYECKUX BBICIINX yueOHBIX 3aBeneHuid. Yactu 1-4. M.: MTT1Y, 2012.
400 »k3.




3. Kparkuii xkypc BbICIIEH MaTeMaTUKH [DJIEKTPOHHBIN pecypc]: y4eO. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ari1. ¢ skpaHa.]

4. Bbyrpos {.C., Hukonsckuit C.M. Bricmas MmaremaTrka: y4eOHUK JJ1s1 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucuucienue GyHKIUNA OJHONW U HECKOJIBKUX NepEeMEHHBIX. Teopus mossi: Me-
TOIUYECKUE YKa3aHUSA U BapuUaHThl pacyeTHO-Tpaduueckux pador // bomxynoB M.A., bopo-
nuna C.J., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY « MAMM», 2009.

6. MaremaTnueckuii ananus. Teopus npenenoB u quddepeHIanTbHOe UCUUCICHHE: OCHOBHBIE
MOJIOKEHUSI TEOPUH, METOJIMUYECKUE YKa3aHUsI M BapUaHThI pacueTHO-rpaguueckux pador //
bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMM»,
2009.

4.3. DJeKkTpoHHbIe 00pa3oBaTebHbIE PecypChl

[TpoBenenue 3aHATHIA U aTTECTAIIM BO3MOXKHO B IMCTAHLIMOHHOM (pOopMaTe C MPUMEHEHUEM CH-
CTEMbl JUCTAaHLUMOHHOTO 00y4eHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MaTemMaTHKay 3IIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:.

DJIeMEHTBl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIu3a

HHTerpaibHOE HCUMCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GYHKIMI OHON EpeMEHHOM

Nuddepennnanpaoe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HHUC (byHKI_II/Iﬁ HECKOJBbKHUX IIC-
PEMCHHBIX

JononuurenasHbie riaaBel Mate- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTHU4YCCKOI'O aHaJIn3a

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJECIBHBIMU PACIIO-
PAXKEHHUSIMH MPOPEKTOPA MO yueOHOM paboTe U/Uiu EHTPOM y4eOHO-METOANYECKON pabOTHI.

Kamnmﬁ CTYJIGHT O6€CH€‘I€H I/IH)II/IBI/II[yaJ'II)HI)IM HGOFpaHI/ILIeHHBIM I[OCTyrIOM K BHGKTPOHHOI\/'I

OMOJINMOTEKE MOCKOBCKOIO ITOJIUTEXA

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

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOAUYECKUE MaTepuaibl B JJIEKTPOHHOM BHJIE, Mpe-

CTaBJIEHHbIE Ha caiiTe mospolytech.ru B paznene: «LleHTp MaTeMaTHUecKOro 00pa3oBaHUs»

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

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

[Tone3nble yueOHO-METOAMYECKHE U MTHPOPMAIIMOHHBIE MaTepHallbl IPEICTAaBIEeHbl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHONW ceTH «HTepHeT» g ocBoe-

HUS TUCIMILIMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.4. JInuieH3UOHHOE U CBOOOIHO PACIIPOCTPaHsieMOe MPOrPaMMHOe
olecneyeHue

z

HaumenoBanme | Paspaboruuk [10 | loctymuocts (nu- | Ccwiika Ha Equnstit peectp
(mpaBoobiaa- [IEH3MOHHOE, CBO- | POCCHUCKHUX MPOTPaAMM JIst
00/THO pactpo-



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

TEJh)

CTpaHsIeMoe) OBM u B/] (npu Hamu4mm)

1 | Astra Linux | OOO
Common Edition | "PYCBUTEX-

JIuueH3noHHOE https://reestr.digital.qgov.ru/ree

str/305783/?sphrase id=9540

ACTPA" 36

2 | MoitOduc OO0 "HOBBIE JIuieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'MN" 75

4.5. CoBpemMeHHbIe MPO(ecCHOHATbHBbIE 0a3bl TaHHBIX U HH(OPMAIIHOHHbIE CIIPa-
BOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€ETH I/IHTepHeT, AOCTYIIHBIX IJIl OCBOCHHUA NUCHUIIJIHHBI:

HaumenoBanue

CcbliIka Ha pecypc

JocTynHoCTH

NudopMannoHHO-CIPABOYHBIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

HoctynHa B cetn UH-
TepHeT 0e3 orpanuye-
HUH

WNudopmannonnsie pecypcesl Cetu
KoncynbrantlIntoc

http:// www.consultant.ru

HoctynHo

[Topran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa30BaTeIbHBIX CTaH-
JApTOB BBICLIET0 0Opa30BaHUS

http://www.fgosvo.ru.

HoctynHo

JIeKTPOHHO-0UOJINOTEYHbIE€ CHCTEMBbI

.ru/

JlaHb https://e.lanbook.com/ HocrtynHa B cetn UH-
TEepHET 0e3 orpaHuye-
HUM

IPR Books https://www.iprbookshop | loctynua B cetu UH-

TEepHeT 0e3 orpaHuye-
HUM

IIpodeccuonabHblie 6a3b1 JAHHBIX

roJinTeMaTdeckasi peepaTuBHO-

ba3a qaHHBIX HAy4YHOM AJIEKTPOH- http://www.elibrary.ru JoctynHo
HOM OubIMoTeKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | Joctymno
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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
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

oubnuorpaduueckas u
HayKoMeTpuieckas (Ondbamomerpu-
yeckas) 6aza JaHHBIX

5. MaTepl/IaﬂbHO-TeXHH‘leCKOC odecreueHue ANCIHUIIJINHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00ECIIEYMBAET IPOBEICHUE BCEX BHJIOB
3aHATUHN, IPETYCMOTPEHHBIX YYEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
IIPOTUBONOXAPHBIM IPAaBUIaM U HOPMaM.

Kadenpa «Marematuka» He pacronaraeT COOCTBEHHBIM ayAMTOPHBIM (DOHIOM U HC-
NOJIB3yeT yueOHbIe ayJUTOPUH U3 001Iero poHIa YHUBEPCUTETA.

[Tpu HEOOXOAMMOCTH ISl IPOBEACHUS MHTEPAKTUBHBIX MPAKTHUECKUX 3aHSITUNA HCIIONb-
3YI0TCS KOMIIBIOTEPHBIEKIIACCHl YHUBEPCUTETA.

6. MeTonnqecmle PEKOMEHIAIIUNA

6.1. MeToanueckue peKOMeHIAIUH IS TPeNnoaaBaTes
10 OPraHu3anuu 00y4eHus

IIpexne Bcero, cienyer oOpaTUTh BHUMAaHHME CTYJIEHTOB Ha TO, YTO NPAKTHUYECKU BECh
U3y4aeMblii IMH MaTepuai He TpeOyeT Kakoi-Tiubo criennanbHON (JOMOTHUTEIBHOI ) TOATOTOB-
KA U BIIOJIHE MOXKET OBbITh YCIIEIIHO M3Y4YeH, €CIM CTYAEHTBl OyIyT MOCELaTh 3aHATUS, CBOE-
BPEMEHHO BBITIONHATH JOMAIIHUE 3aJaHUs U TOJb30BaThCA (IIPU HEOOXOAMMOCTH) CHCTEMOU
IUTAHOBBIX KOHCYJIbTAllMI B TEYEHHE KaXKJIOTO ceMecTpa. Bolenimme B Kypc MaTaHanu3a pasze-
JIbl SIBJIIFOTCS KJIIACCUYECKUMHU, B TO K€ BPEMsI OHM IIPAKTHYECKU OPUEHTUPOBAHBI, TAK KAK MMe-
10T IIUPOKOE PACIPOCTPAHEHHE [UIsl PELICHMs Pa3HOTO poJia 3a/1ad BHYTPU CaMOW MaTeMaTHKU U
NPUKIIAIHBIX 33/1a4. FIX OCBOEHHE MIOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apryMEHTUPOBAHO U
SCHO CTPOUTBH YCTHYIO U NIMCbMEHHYIO PEUb, YCIIECIIHO IPUMEHATh HAKOIIJICHHBIE 3HAHUSA B IIPO-
(dbeccroHaNbHOM IeATETEHOCTH.

Heo6xonuMo ¢ caMoro Haydana 3aHsITHH peKOMEHA0BaTh CTYAECHTAaM OCHOBHYIO M JIOTIOJI-
HUTEJIBHYIO JIUTEPATYPY, & B KOHIIE CEMECTPA J1aTh CIMCOK BOIIPOCOB JUISl MOATOTOBKH K dK3aMe-
HY.

Ha nepBom 3aHsATHHN 110 JUCHUILIMHE ClIEAYyeT 00513aTeabHO MPOUH(OPMHUPOBATH CTYAECH-
TOB 0 BHJIE M (hopMax TEKyIIeH U NPOMEKYTOUHON aTTecTalui o AUCHUILTUHE, CPOKaX UX Mpo-
BEJICHNUS, YCIOBHSX JOIYCKa K IPOMEKYTOYHON aTTECTAlMHU, IPUMEHSAEMBIX BUIaX IPOMEKY-
TOYHOT'O KOHTPOJIS.

N3noxenne T€OpeTHYECKOro MaTepHalla JOJKHO CONPOBOXKAATHCSA MIUIFOCTPATUBHBIMHU
IpUMepaMu, TIIATEIbHO OTOOPAaHHBIMU Mpeno/aBaTeieM TakK, YTOObl TEXHUYECKHUE TPYAHOCTU U
BBIKJIAJIKH [IPH PELICHUH 3aJa4¥ HE OTBJIEKAIU OT IJIABHOT'O: OCMBICICHUS UJEU U CYTH NPUMeE-
HseMBIX MeTo10B. ClelyeT Bcerza yKa3plBaTh IPUMEPBI IPAKTUYECKOIO IPUMEHEHUS pacCMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHUHN U GopmyI.

[IpakTHyeckue 3aHATHS JOJDKHBI OBITh OPraHU30BaHBI MpENoaBaTeiaeM TakKuM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI HA MEPHOJUUYECKOE BBIMOJHEHHE CTYIEHTaMU HEOONbIION caMOCTOs-
TEJIbHOM padOoThI B ay TUTOPUHU JJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaa.

[IpenogaBaTens, BeAylIMi MpaKkTHYECKHE 3aHATHS, JOJDKEH COIJIacoBbIBaTh y4eOHO-
TEMaTUYEeCKHUH TUIaH 3aHATUH C IEKTOPOM, MCIIOIb30BaTh €ANHYIO CUCTEMY 0003HAYEHUH.

[IpenogaBatento ciaenyeT 10OMBATHCSI CUCTEMAaTHYECKONM HENPEPBIBHON pabOThI CTYAEH-
TOB B TEUEHHE CEMECTPa, HEOOXOIMMO BBISBIATH CUIBHBIX CTYIEHTOB U NMPHUBJIEKATh UX K Hay4-
HOM paboTe, K y4acTHIO B pa3HOTO po/ia OJIMMITHAZAaX U KOHKYpCax.
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CTyneHT IOoKeH OIlyIaTh 3aMHTEPECOBAHHOCTh MPENOAABaTeNs B JOCTHKEHUN KOHEY-
HOTO pe3yJibTaTa: B MPUOOPETCHUU OOYYAIONUMUCS MPOYHBIX 3HAHUHN, YMEHHH W BIIaJICHUS
HAKOIUICHHOM nH(OopMaluei Uit pelieHus 3a/1a4 B podeccuoHaIbHOM 1eATeIbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIEe TEXHOJIOTHH

[IpoBesenune 3aHATUH U aTTECTAMH BO3MOXKHO B JMCTAHIIMOHHOM (opMare ¢ IpUMEHE-
HUEM CHCTEMBbI JTUCTaHIIMOHHOTO o0ydueHus: yuuBepcutera (CJJO-LMS)Ha ocHOBe pa3paboTaH-
HBIX Kadenpoii «MaremaTnka» 3JIEKTPOHHBIX 00pa3zoBareiabHbIX pecypcoB (DOP) mo BceM pas-
nenam rnporpammbl (cM. 1. 4.4).

[opsimok npoBeieHUs: paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTICIbHBIMU
paclopsHKEHUSIMH TPOPEKTOpA MO y4eOHOM paboTe W/WiH IEHTPOM y4eOHO-METOIUYEeCKON pa-
OOTHI.

6.2. MeToauyecKkue YKa3aHHus JJisl 00yYAIOIIUXCS MO0 0CBOEHUIO
TUCHUTLTHHBI

Paznen 1: nudpdepenunanbHoe ucHUCTeHHe PYHKIUI 0JHOI NepeMeHHOM

ITpu n3yuyenun auddepeHunanbHOro ucUUcaeHus GyHKIUM o JHON epeMeHHOI o0paTH-
T€ BHUMaHHE Ha MOHATHE Tpeaena QyHKIMH B TOYKE U METOBI ero BeraucieHus. [lpexen — ox-
HO M3 OCHOBHBIX NOHATUH MaTeMaTH4ecKoro aHanusza. Ilpu BbluMcieHuu npenenoB GyHKLUUU

0 o
Hajo, MPEXJAE BCEro, BHIACHUTH XapakTep HeompeaenenHoctd | —, —, 000, 00 —oo, 1%
00
YroObl OBNIa/IeTh TEXHUKOM pElIeHUs 3a/1a4 Ha BbIUUCIIEHUE IPEAEIIOB, HAJ0 3HATh JIBa 3aMeva-
TEJIBHBIX Tpefelia, TaOIUIly SKBUBAJICHTHBIX OECKOHEYHO MalbIX, IpaBwio Jlonurans, pa3innd-
HbI€ MIPUEMbI PACKPBITHS HEOIPEJEIEHHOCTEH B 3aBUCUMOCTH OT BUAA (YHKIMU U PEIIUTh J0-
CTaTOYHO OOJIBIIOE KOJIUYECTBO 3ajau.

IIpu u3ydeHuu TeM, MOCBSIIEHHBIX MPOM3BOJHOM W AuddepeHunany (QyHKIUH, HAO0
OCMBICIITh X T€OMETPUYECKHN CMBICI, TOHUMATh pa3liiune Mex1y HUMH (nuddepeHnman -
3TO TJIaBHasl IMHEHHas 4acTh npupaieHus GyHkun). TBepao 3HaTh (Kak TaOIMIly YMHOXKEHUS)
dbopMyibl 1UPepeHInpPOBaHNs OCHOBHBIX 3JIEMEHTApHbIX (YHKUMH U mpaBuia auddepeHu-
poBaHus (Bce, KOHEYHO, HO OCOOEHHO MPaBmiIo AU(PepeHIIupOBaHUs CIOKHON (QYHKITUN).

OOpaTtuTte BHUMaHUE TaKXe Ha oco0eHHOCTU TuddepeHrpoBaHus GyHKIUHN, 3aJaHHbBIX
B HESIBHOM (popMe, TapaMeTpUUECKH, Ha MPUEM JorapupMuueckoro qudpepeHnpoBaHusl.

Cremyer 4eTKO 3HAaTh M YMETh MPUMEHSTH aJTOPUTM HCCIeNOBaHUs (PYHKIUH U MOCTPO-
eHMsl rpaUKoB: omnpesieseHne ToYeK pa3phiBa (M X KiIaccu(UKAIUIO), aCUMITOT rpaduka (Bep-
TUKaJIbHOM, HaKJIOHHOM, TOPU30HTAJIbHON ), HEOOXOAUMBIE U JOCTATOYHBIE YCIOBUS MOHOTOHHO-
CTH (PYHKILUH, CYILECTBOBAHUS JIOKAIBHOTO 3KCTPEMyMa, MPOMEKYTKOB BBIMYKJIOCTH U BOTHY-
TOCTH (YHKIIMU U TOYEK Iepernoa.

Paznen 2: nudpepenunanbHoe ncuucaeHue PyHKIUI HECKOJIbKHX NepeMeHHbIX

[Ipu m3ydeHnn JaHHOTO paslena oOpaTuTe BHUMaHWE Ha TO, 4TO (YHKIUS IBYX Tepe-
MEHHBIX MMEET HArJSAIHbIA N€OMETPUYECKUN CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM IPO-
CTpPaHCTBE

Hamo ocMbICIUTE TOHSATHS YaCTHBIX MPOU3BOAHBIX U TOJHOTO auddepeHimaia u oco-
OCHHOCTh MX BBIYHMCIICHHS, OBJA/IETh TEXHUKOW BBIUMCIICHUS MPOU3BOIHBIX OT CIOXKHOWU (PyHK-
WA HECKOJIBKUX TepeMeHHBbIX. CremyeT oOpaTuTh BHUMaHWE HaA TO, 4YTO Uil (PYHKIIUH
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L= Z(X, y) CMEILIaHHbIE YaCTHBIC INPOU3BOJHBIE BTOPOTO TMOpPsSAKA PaBHBI MEXIy COOOIA:
0’z 0%z
OXoy  OyoX

Jnist pyHKIIMM HECKOJBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (DYHKIMH B MPOU3BOJIb-
HOM HAINpaBICHUH XapaKTEPHU3yeTCs MPOU3BOIHON IO HAMPABICHHUIO, 2 HAMOOJBINAS CKOPOCTh
u3MeHeHHs (QYHKIMY Oy/IeT B HAIIPaBJICHHH BEKTOpA IPaUCHTA.

Crnenyer oOpaTuTh B ATOW TeME BHMMaHUE Ha HEOOXOAMMOE W JIOCTATOYHOE YCIOBHS
CYIIECTBOBAHHS SKCTpeMyMa (YHKIIMU HECKOJIBKUX NIEPEMECHHBIX.

(Treopema llIBapna), To ects nopsAaok nuddepeHpoBaHUS HE UMEET 3HAUCHHUS.

Pasznen 3: HHTErpajlbHOC HCHUC/ICHUE

B wHTerpaapsHOM HMCYHMCICHUHW pemaeTcs 3aaada, oOpaTHOM TOM, KOTopasi paccMaTpHBa-
Jack B nuddepeHnnaibHOM UCUUCICHUH . He00X0AUMO HAUTH ISl TaHHON (PYHKUIUH f (X) Ta-

KyI0 (DyHKIIMIO, TPOM3BOIHAS OT KOTOPO Oblia Obl paBHA 3aiaHHON. HTerpupoBanue GyHKIUN
— A0CTAaTO4YHO CJIOKHBIN pasaci MaTeMaTruKHU, OBJIAJCTh KOTOPBIM MOKHO TOJIBKO, €CJIM CTYACHT
«BO3BMET» JOCTATOYHO OOJBIIOE KOJIMYECTBO HHTETPAIIOB PA3HOTO THUIIA.

Hano TBepao 3HaTh TaONMIly HHTErPAJIOB OT OCHOBHBIX JIEMEHTAPHBIX (YHKIUH, OCHOB-
HbIE METOJIbI MHTErpUPOBaHUs (3aMeHa MEepeMEHHOMW, MOJBEACHHE Mo 3HaK auddepeniuana,
HHTCIPHUPOBAHUC 10 YaCTAM, IMPHUEMbI BBIYUCICHUSA UMHTCTPAIOB OT pallMOHAJIBHBIX [[pO6€I>i, oT
pPa3HOro THUIIA TPUTOHOMETPUUYECKUX (PYHKIINN).

Hano ocMmbICINTE €OUHCTBO MOAX0Ja K MOCTPOCHUIO OINPEICIICHHBIX, KPAaTHBIX, KPUBO-
JUHEHHBIX, MOBEPXHOCTHBIX HHTErPAJOB — MOCTPOSCHUE HEKOTOPOH HHTErpalbHONW CYMMBI U
IIPEACIIbHBIN IEPEXO/.

3HaTh T€OMETPUYECKHUI CMBICII U OCHOBHYIO ()OPMYIY BBIYMCIICHUS OMPEICICHHBIX UH-
terpanoB — Qopmyny Herotona — JleiiOHuIa, reoMeTpudeckie W (HU3MUSCKHUE MPHIIOKCHUS
OTIpEeIeNIEHHBIX U KPATHBIX MHTErPajoB, YMETh HAXOJAUTH IJIOWIAAb IUIOCKOW (DUTYpBI, TIHHY
KPUBOM, 00bEM U TIJIOIIAh TOBEPXHOCTHU TEJ BPAIECHUS.

7. ®OH/1 OLIEHOYHBIX CPEACTB

@DOH/T OLICHOYHBIX CPENCTB MpenacTaBieH B [Ipunoxenun 2 k pabodeil mporpaMMe U BKIIOYAET
pa3aensr:

1. MeTob! KOHTPOJIS U OLIEHUBAHUS PE3YJIbTaTOB O0OyUEHHUS.
2. llIxana 1 KpUTEPUH OIICHUBAHUS PE3yJILTATOB O0YUICHUSI.
3. OueHouHBIE CPENCTBA.

3.1. Texymuii KOHTPOIb.

3.2. [IpoMexyTouHas aTTeCTalus.
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Ilpunosicenue 1
K paboueit mporpamme «MaTtemMaTH4YeCKui aHaTI3»

TemaTuyeckuii MIaH TUCHUILTUHBI «MaTeMaTHYeCKUH AaHATU3»I10 HANIPABJIEHUIO OATOTOBKH
22.03.01 «MaTepuanoBegeHre U TEXHOJOTMU MATEPUATOB»

(baxanaBp)

Buabl yuedHoii padoThl,

Buabl camocTosiTeIbHOI PadoThI

N a = S | BKIIOYAH CAMOCTOSITETLHYIO ®opmbI aT-
2 =
Pasznen § E{ § paboTy CTYACHTOB, CTy/eHTOB TeCTAUHH
n/n s =
3 = 3 U TPYA0EMKOCTh B Yacax
J | II/C | JIao | CPC | KCP | K.P. | K.II. | PI'P | Pedepar | K/p 9 3
Bropoii cemecTp
Pazgen 1. {udpepenunanbHoe
HCYHCIeHHe (PYHKIUHA OJHOM 1e-
pemeHHoM. YucioBas nocienosa-
TeJIbHOCTB. [Ipenen uncioBoii no-
1.1 | CJIEIOBATEIBHOCTH U €T0 CBOMCTBA. 2 2 2 4 +
[TpaBuiia npenenbHOro nNepexoa.
Oyukuus. [Ipenen pynkuuu. Teo-
peMBI 0 npesenax QyHKIUH.
Boiiaua 3aganmii PI'P Ne 1 mo ma-
TEeMATHYECKOMY AHAJIM3Y.
1.2 |llepBelli W BTOpOH 3ameyarenbHBIE | 9 4 4

npezensl. beckoneuHo maible U Oec-
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KOHEYHO OOJbIINE BETUYHUHBI. K-
BUBAJICHTHBIE OECKOHEYHO MaJble
BEIMYUHBL. PackpeiTue Heompene-
JIEHHOCTEW pa3HOro THIIA.

1.3

HenpeppIBHOCTh (h)yHKIHI B TOYKE U
Ha TmpoMmexyTke. OIHOCTOPOHHUE
npenensl. Touku paspbiBa GyHKLUH,
UX KJIacCU(UKAIIHSL.

1.4

[IpousBognas ¢yukmuu. ['eomerpu-
YEeCKUA W MEXAHUYECKUH CMBICI
npous3BoaHou. [IpaBmia muddepen-
nupoBaHus U (GOPMYIIbl BBIYHCIIE-
HUSl TIPOU3BOAHBIX. Tabnuua mpous-
BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX
byakmuii. TexaukaauddepeHupo-
BaHUs

1.5

Huddepennman. IlpousBomHbie
mubdepeHManel  BBICIIUX — HOPSA-
KOB. IIpubnuxeHHbIe BBIUMCIEHUS C
noMoIbio AuddepeHIranos.

1.6

IIpaBuno Jlonurans. @opmyna Ten-
nopa. PasyioxeHus OCHOBHBIX 3ile-
MEHTapHbIX (QYHKUMH 10 (opmyie
Teiinopa. [IpubnuxeHHsle BbIUUCIIE-
HUS ¢ ToMoILbio popmydsl Telnopa.

1.7

OcHoBHbIE TeopeMbl AU hepeHIn-
albHOTO HcuucieHus. MOHOTOH-
HOCTb (YHKIMH, 3KCTpeMyMmbl. He-
00X0JIMMBIE U TOCTATOYHbIE YCIOBUS
MOHOTOHHOCTH, JIOKaQIbHOTO 3KC-
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Tpemyma. MccnenoBanue BBITYKIIO-
ctu Tpaduka ¢pyHkmuu. Touku nepe-
ruoa.

1.8

OO6mras cxema uccienoBaHus (HyHK-
MU U TIOCTPOEHUs ee Trpaduka.
CgoiicTBa (yHKIHHA, HEMPEPHIBHBIX
Ha  oTpe3ke. Hawubompmee wu
HauMEHbIllee 3HAYCHUsS (YHKIMH Ha
OTpE3KE.

CamocrositeibHass padora Nel na
ceMHHape 10 (yHKUUAM OJHOH
nepeMeHHOol

1.9

Paznen 2. @yHKOUs HECKOJbKHX
nepeMeHHbIX. [Ipenen u HenpepbiB-
HOCTh. OCHOBHBIE CBOWMCTBA HeEmpe-
pBIBHBIX (yHKUIMKA. YacTHbIE mpous-
BoaubIe. [Tomubri nuddepeniman.
Beigaua 3apanmii PI'P Ne 2 mo
QYHKUMAM HECKOJbKHMX IlepeMeH-
HBIX

1.10

[TponsBoaHbIe CHOXKHOW (PyHKUIMU
HECKOJIbKUX IepeMEHHbIX. YacTHble
NPOU3BOJHBIE U AU PepeHnaIbl
BBICIIUX MOpAnkoB. Teopema IIBap-
na. [IpousBosHas mo HampaBlIEHUIO.
I'panuenT.

10

1.11

OKcTpeMyM  (PYHKIMH HECKOJIBKHX
nepemMeHHbIX. HeoOxomumeie u J10-
CTaTOYHBIE YCIOBUS IKCTPEMyMa.

CamocrositesibHasi padora Ne2 Ha
ceMHHape M0 GYHKUMAM HECKOJIb-

11
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KHX NMEePEMEHHbIX

1.12

Paznen 3. UHTerpajbHOe HCYHUC-
JIeHHe

[TepBooOpasnas. HeomnpeneneHHbIi
MHTETpal U ero cpoiicra. Tabmuna
UHTETPAIIOB OT OCHOBHBIX JJIEMEH-
TapHbIX (QyHKIMA. MeToa Hermocpe-
CTBEHHOT'O UHTEIPUPOBAHUS.
Boiiaua 3aganuii PI'P_Ne 3 no uH-
TerpaJibHOMY MCYHUCJIEHUIO

12

1.13

HHTerpupoBanue ¢ MOMOLIBIO 3aMe-
HBbl TIEPEMEHHOMN, MOJBEICHUEM O]
3HaK quddepernuana. Meroa UHTe-
TPUPOBAHMSI 110 YACTIM

13

1.14

WuTerpupoBanue palOHaIbHBIX
Ipobeil HHTErpupoOBaHUE HEKOTOPBIX
BUJIOB MPpPAlMOHAIbHBIX U TPUTOHO-
METPUYECKUX (PYHKITHIA.

14

1.15

3amauy, OPUBOJALIME K IOHSATHIO
onpezneneHHoro uHrerpana. CBoi-
CTBa  ONPEICIIEHHOTO HHTETpaa.
®opmyna HeroTona-JleitOnuma. 3a-
MEHa NEPEMEHHOW W HMHTETrpUpPOBa-
HUE I10 YaCTsAM B OINPEICICHHOM HH-
Terpaie

15

1.16

[IpunoxxeHus omnpeneseHHOro HUHTe-
rpajia B TEOMETPUU U MEXaHUKE (BBI-
YHUCIEHUE TIUIOMAZe MIOoCKuX (u-
Typ, JJIMHBI KPUBOH, 0OHEMOB, IIJIO-
11a/1e¥l MOBEPXHOCTH).

16

1.17

HecoOcTBeHHBIE HHTETPAJIBI IEPBOTO
Y BTOpPOTO poJia, X CBOICTBA.

17
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3anauu, IPUBOJALINE K KPaTHBIMHUH-
terpaiaM. J[BOWHOW W TpOWHOW HH-
Terpajibl, UX CBOWCTBA. BerunciieHue

1.18 | ABOMHBIX HHTErpajoB CBEACHUEM K 18 6 4 +
MOBTOPHBIM. ['eomerpudeckue u hu-
3UYECKUE MPHUIIOKEHUSI KPATHBIX HH-
TErpajioB
KoHTposbHOEe TecTUPpOBaHME
dopma aTTecTalun 19-21
Bcero yacoB nmo jucuMIJInHe 3
18 | 54 72 Pl:iP cam.
pao.
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Ilpunoscenue 2
K paboueil mporpamme «MaremMaTu4ecKuii aHaIN3»

®OHJI OHEHOYHbLIX CPEJICTB
O JUCLMILIMHE

«MaTteMaTHYeCKUH aHAJIN3»

HamnpaBnenue noarotoku: «MaTepraloBeIeHUE U TEXHOJIOTHH MATEPUAJIOB)
[Tpoduns: «IlepcneKTUBHBIC MATEPHAIBI U TEXHOJIOTHI

Kadenpa: «MaTemaTuka»

1.MeToabl KOHTPOJISAA 1 OLIEHMBAHUS Pe3yJIbTATOB 00y4YeHHs

JInst KOHTPOJISL yCIIeBa@MOCTH M KauecTBA OCBOCHHMS AUCIMIUIMHBI HACTOSILEH MTPOrpaMMoit
IPEyCMOTPEHBI CIIETYFOIINE BUIABI KOHTPOJIS:
- KOHTPOJIb TEKYIEH yCIeBaeMOCTH (TEKYLIM KOHTPOJIB);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. llIxajsa 1 KPUTEPUH OLEHUBAHUSI Pe3yJIbTATOB 00y4YeHU
®opmMa NPOMEKYTOYHOMN aTTECTANMHU: IK3AMEH

[IpomexyTouHasi arrecTanus oOydarommxcst B popMe SK3aMeHa MPOBOAMUTCS 1O pe3yibTa-
TaM BBINOJIHEHMS] BCEX BUJIOB YUEOHOH paboThl, MPEAYyCMOTPEHHBIX YUY€OHBIM IIJIAHOM IO JTaHHOM
JUCIUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B TEUEHUE
cemectpa. O1eHKa CTENEeHN JOCTHKEHNS 00ydarolUMHUCS IIaHUPYEMbIX PE3yJIbTaTOB 00yUYEHUS 10
JUCIUIIMHE TPOBOJUTCS MPENoJaBaTesIeM, BEAYIIIUM 3aHITHS IO JUCLMUILIMHE METOJIOM dKCIIEepT-
HOM oueHkH. Ilo uToram mpoMexXyTo4HOH aTTEeCTallUy MO JAUCHUIUIMHE BBICTABISETCS OIIEHKA «OT-
JIMYHOY, «XOPOILI0Y», «YJOBIETBOPUTEIHHO» UITU «HEYIOBIETBOPUTEIBHOY.

[IIkana oueHNBaHUA Onucanue

BeinosHeHsl Bce 00si3aTesIbHbIE YCJIOBHS NMOATOTOBKHM CTYy-
JAeHTa K TNPOMEXYTOYHON aTTecTaluM,IpeIyCMOTPEHHBIE
nporpaMMoil quctuIuinHbel. CTy/I€HT JA€MOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBEJCHHBIM B
OTnu4HO TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU, MPUMEHSET UX B CUTYyalUsAX MOBBIIIEHHON CI0XKHO-
ctu. [Ipu 3TOM MOTYT OBITH TOMYIIEHBl HE3HAYNTENbHBIE OIINO-
KW, HETOYHOCTH, 3aTPyJHEHHs IIPU NIEPEHOCE 3HAaHUN U YMEHUMN
Ha HOBbIE, HECTAHAAPTHBIE 3aJIa4H.
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BrinonHeHsl Bce 00si3aTe/lbHbIE YCJI0BUSI MOATOTOBKH CTY-
AEGHTAa K MNPOMEKYTOYHOH AaTTeCTALMM,IPETyCMOTPEHHbIE
nporpamMmoi TucuuIuiHbl. CTyJIEHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB [TOKA3aTENSIM, [IPUBEICHHBIM B
Ta0JIMIaxX, OMEPUPYET MPHUOOPETEHHBIMU 3HAHUSMU, YMCHHUSIMH,
HaBblKaMu. B TO ke Bpems mpu OTBETE JOIYCKAET HECyIlle-
CTBEHHBIE IIOTPELIHOCTH, 33JaYd pellaeT C HEJ0ouYeTaMH, He
BJIMSIFOIIMMH Ha OOIIUI XOJI peIIeHusl.

Xopouio

BrinonHeHsl Bce o0si3aTesIbHbIe YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTAa K IPOMEKYTOYHOH ATTECTALMHU,IIPEIyCMOTPEHHbIE
nporpaMMoil quciuIuinHbel. CTyI€HT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMECHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
Y 10BIIETBOPUTEILHO HaBbIkaMu. Ho noka3piBaeT HeriyOoKue 3HaHMs, IIPU OTBETE HE
JIOMTyCKAaeT TrpyObIX OIMMOOK WM HPOTHBOPEYHH, OJXHAKO B
(GopMyJIMPOBAaHUM OTBETA OTCYTCTBYET JOJIKHAsl CBSI3b MEXIY
aHaJIM30M, apryMEHTaluueld U BbIBOJAMHU, B PEIICHUH 3a7a4 MO-
TYT COJIepKaThCs rpyOble omuOKu. [t moayueHus: mpaBUIbHO-
ro OTBeTa TPEOYIOTCS YTOUHSIOIINE BOMPOCHI.

He BpinonHeHs! 00s13aTe/ibHbIE YCJI0BUS NMOATOTOBKH CTY/ICH-
Ta K NPOMEKYTOYHOH ATTeCTAUMHU, IIPEIyCMOTPEHHbBIE IPO-
rpamMol aucuuiuineel, UJIW cTyaeHT neMOHCTpUPYET HEMOJI-
HOE€ COOTBETCTBHME 3HAHWM, YMEHUH, HABBIKOB NPUBEACHHBIM B

HeynoBieTBOpuTenbHO
TabIUIax, JOMYCKAIOTCS 3HAYUTEIbHBIE OLIMOKH, MPOSBISAETCS
OTCYTCTBHE 3HAaHUM, YMEHUH, HAaBBIKOB II0 PsAy IOKa3aTeseH,
CTYIEHT UCIBITHIBACT 3HAYUTEIIbHBIE 3aTPYAHEHUS IIPU OIEpU-
POBAaHMM 3HAHUSAMHU U YMEHUSMHU.
3. OueHoO4YHBIE CPeICTBA
[Ipencrasnenue oue-
HaumenoBanue one- Kpartkast xapaktepuctruka O1eHOYHOTO
HOYHOT'O CPEJICTBA B
HOYHOI'O CpEJCTBA cpencTsa DOC
KonTponbHas (camo- CpenctBo npoBepku yMeHuil npumeHsaTb | KoHTpoabHbIE 3a1a-
CTOsiTeNIbHAs) paboTa | TOJydeHHbIC 3HAHMA JUIS PELICHUs 3a7ad | HUs
OIIPEJIEJICHHOIO TUIIA [10 TEME WIH pa3ze-
(KP) oy
PacuetHo- CpencrBo mpoBepKM yMEHWH NpUMEHATH | KoMmIuiekr  3amaHui
rpaduueckas pabota | THOJy4YeHHBbIE 3HAHUS IO 3apaHee ompene- | JUIst BBIITOJIHECHUS
JICHHOM METOJMKE I pEelIeHUs 3aJad | PacyeTHO-
WY 33JJaHAd 110 MOJAYJII0 WU JUCLH-
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(PTP) IUIMHE B LIETIOM. rpadudeckoit padboTbl

Cpe,[[CTBO KOHTPOJIA, OPpraHMu30BaHHOC KaK
cricnuajibHas 6606,[[3. neaarorudcCKoro

VeTHbII paboTHHKa C OO0yYarOmUMCS Ha TEMBI, Bompocsl 1o
3 | ompoccobeceioBanue, | CBA3aHHBIE ¢ M3y4aeMON JUCLMILUIMHOMN, 1 TeMam/pasenam
(YO) pPacCUMTaHHOE Ha BBIACHEHME 00bEMa JIACIIUATUIMHBI

3HaHUI 00y4Yaromerocsi mo OnpeaeeHHO-
My pazfieiny, TeMe, mpobiaeme U T.11.

CucreMa cTaHIapTU3MPOBAHHBIX 3a/laHUM,

Tect HO3BOJISIOIIAs aBTOMaTHU3UPO-
4 Bapuanr Tecra
(T) BaTh IPOLEAYPY U3MEPEHUS YPOBHS 3Ha-
HUW 1 YMEHUHOOYYAIOMErocs.
5 | DK3aMeHalMOHHbIE CpenctBo MNpOBEpKH 3HAHWM, yMEHUH, | DK3aMEHALIMOHHBIC
OuneTh HaBBIKOB. MOXKET BKJIIOYAaTh KOMIUIEKC | OUJIETHI

TCOPECTUYCCKHUX BOIIPOCOB, 3a/ia4d, IMPaKTH-

(Ob) y
YCCKHUX 3aJaHHH.

3.1.Tekymnii KOHTPOJIb

OneHoyHbIE CpeACTBa TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE BOIPO-
Cbl U 3ajaHus B (popMe OJAHKOBOI'O TECTUPOBAHUS AJII KOHTPOJISI OCBOCHMSI O0YUYarOLIMMUCS pa3-
JIeJI0B TUCUMILIAHGL, ipueM PI'P.

Conep:xanue pacueTHO-TpauuecKux padoor.

PacuerHo-rpajduueckas padora Nel no auddepeHunanbHOMy HcUMCIeHUI0 PyHKUMIA OXHOMI
NepeMeHHOH

KpaTkoe copepxaHue 1 dTarnbl pacdeTHO-Tpapuueckoi paboThlI:
ITpenen unciioBoi MOCIEIO0BATENBHOCTH, Npeen QyHKIHH.
UccnenoBanue GyHKIIMKM Ha HETIPEPHIBHOCTb.

Brruncnenue npou3BOAHBIX QYHKITUH.

UccnenoBanue GyHKINUH, TOCTPOSHUE TPAPUKOB.

Pacuerno-rpadguyeckas padora Ne 2 mo pyHKIMAM HECKOJIBKHX NEPEMEHHBIX.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:
OYHKIHY HECKOIBKUX MEePEeMEHHbBIX. YacTHbIe TPOU3BOAHBIE. [IpON3BOHBIE OT CIOKHBIX PYHK-
1. [Ipon3BoiHas o HAMPaBIEHUIO U TPAJUEHT. DKCTpEeMYM (DYHKIIUU ABYX MEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 1o HHTErpajJbHOMY HCUYHCICHHIO.

KpaTkoe copepxkanue 1 3Tarnbl pacdeTHO-Tpapuieckoi paboThI:
Ilepguiti sman:
Metopl HHTErpUpOBaHUs. Beluncienne HeonpeaeNeHHbIX HHTETPaloB.
Bmopoii sman:
[TpunoxeHus onpeseNeHHbIX UHTETpasioB. VccienoBanue cXoIMMOCTH HECOOCTBEHHBIX HHTETpa-
JIOB.

KoMmmuiekr 3axanui

JJISl BBINOJTHEHUsIpacyeTHO-Tpapuyeckux pador (PI'P)
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o nucuummmHe«MareMaTHYeCKUH aHAJTIHN3»

Teopust npenenos u auddepeHuuposanue GyHKUHMH OAHOM NepeMeHHOI
1. Haiitu npenensr:

Iim(2—n)2—(1+n)2 lim vn+2-3/8n°+3

n»oo(l_i_n)z_(z_n)zl N—co (‘/n+5+n

2 n’
Iim(2n +3j ) lim n(x/n2+1—n), "m(n—loj3n+l

n—oo 2 n—oo

lim 2x* +11x +15 i 4x?

x>-3 X+3 x>0 sin’ 3x

. 2n+1 - 5n—1 . Sin3x . ctg7x

lim———— lim—= lim (1-3x)

n—o 3 +5 X501 _ aX X—>+0
0, X<-rx

2. VccrieioBath Ha HEMTPEPHIBHOCTD M BBIMIOJIHHUTE YEPTEkK: Y =<SINX, —7 < X<0
7, x>0

3. Haiitn mpon3BogHy0OQYHKITHH:

3 2
y:2(3x +4x _X_Z).yzlnarcsinxll—ezx.
15v1+x

tgx —ctg x X—3t2+1
y=arctgu. 3t
J2 s
=sin| —+t |.
COS6X ) 1 .
=—————— y=arctg" ——=+sinIn2x
y 3sin(12x+1) Y J 1-2x2
y:arctg3ln£ y:(«/;)
X+2
XS
sin(x—2y)+—=7x x=e'cost, y =e' cost

4. CocTaBUTh ypaBHEHHs KacaTeJIbHOW M HOPMAaJM K JaHHOW KpPHBOM B TOuKe ¢ abcruccoil X, :
y=x>+8/x =32, x,=4.

1
vl
5. TIpoBecTH MOTHOE HCCTIE0BAHIE 1 MocTpouTh rpaduk f (X)= X"+ 2z

DYHKIUH HECKOJIbKHX IIePpEeMEHHbIX
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1. HaiiTn yacTHBIE IPOM3BOHBIE BTOPOTO MOPS/IKA, YOSAUTHCS, UTO Z3 = 7|, ! X

2

2. Haiiru rpamuent ¢yukiun z = f(X,y) B1ouke M(X,,Y,): 2= RANENY 0(4,6) .

T

3. HccnenoBath Ha 3KCTpeMyM GyHKIHI0 Z = X> — X+ Y +2Y .

HNuTerpupoBanue

Boruncanrtnb HEOIIPEICJICHHBIC HHTEIPaJIbl

dx _ X
2 [x-27%dx, | (x+1)e*dx, [ xcos3xdx, [e*cosxdx,
oo 7o [(x+1)exdx, | I

dx,

dx dx J‘ X+18 dx X+l sin® x

’ ’ ’ —dxr
jx2—6x+18 Ix2+6x+5 (X—6)(x+2) Ix2+3 Icoszx

Boruucautn onpeac/JIcHHbIC HHTEIrpaJibl

7.6 A 1 dX 1 93

3sin? xcos xdx, = [(x=De*dx,
{ £ 1+3x i( ) {x\/ +Inx’
6 2 14 x2 -4 dx 1x% +2x
| . dx, [ 5 fz—dx,
11+J3x 2  Sarctgx  1(3x+5) o X2 +1

NI 2 78 L dx
2 __dx, V4—x?dx, [3sin? xcosxdX, | ——,
£ V1+ X2 '([ '! '([\/1+3X

E[(x—l)exdx '[xm

HecoOcTBeHHBIC HHTETPaJIbI

1. YkaxuTe, Kakoi U3 HECOOCTBEHHBIX UHTETPAJIOB SBIISIETCS CXO/ISIIIMMCS

T\/;dx, Tx“"dx, of\/Fdx.
1 1 1

o dx
2 BLI‘-II/ICJ'II/ITB HNHTECIr paJ'I YCTaHOBI/ITB €ro CXOOANuMOCTh UJIN paCXO,Z[I/IMOCTB j 1
ol X2

3. Beruncnuthb HUHTCrpall, YCTAHOBUTL €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb “n xdx
1

a dx
4. BeruncnuTh HECOOCTBEHHBINM HHTETpall IT , YCTAHOBUTB €T'0 CXOANUMOCTh WIIH

pacxoauMoOCThb.

2 2
"o Z:X +3y

24



1
dx
5. BBI‘-II/ICJII/ITL HGCO6CTB€HHBII/I I/IHTGI‘paJI _2 . yCTaHOBI/ITb €ro CXOOnMOCTh UJIN
-1
pacxoauMOCTb.

©odx
6. BBI‘-II/ICJ'II/ITL I/IHTCFpaJI, YCTaHOBI/ITB €ro CXOOnuMOCTh UJIN paCXO[[I/IMOCTB J-l 2
+ X

—00

o0
7. BeruucianThs MHTErpaj, yCTaHOBUTH €r0 CXOJAUMOCTb WU PACXOAUMOCTD I In xdx
1

1
8. BpluncauTh HeCOOCTBEHHBIN UHTErpal J.d—)z( , YCTAaHOBUTD €r0 CXOJUMOCTb UJIH
X
pacxoauMOCTb.
KpaTHble HHTerpaJibl

1. I3MeHUTh MOPSAI0K HHTETPUPOBAHUSI B IBOTHOM HHTErpaie

6—Xx y

a _Z[dx [10cy)dy, b. jdyzj £ (x, y)dx.
0 2X 0 Jy

2. Boruncnuthb ”(10 —x% — y?)dxdy, D ={(x, y)| 1<x<2, 0<y<2}.
(D)

3. Boruncnuth

II(lezyz +16x3y3)dxdy;

D

D: x=1 y=x% y=—Jx.

4. BpruucinuThb

[[(x* + y)dxdy, D — MHOeCTBO TOYEK MITOCKOCTH, OTPAaHMYEHHOE TNHUAMU

(®)
y=x/2, y=2x, y=2/x (x>0).

5. Haittu nnomaas GpUrypsl, orpaHU4€HHON TaHHBIMU JTUHUSIMH
y=3/x,y=4¢e", y=3 y=4.
6. Haiitu niomane GUrypel, OrpaHH4eHHON JIMHUAMH Y = X2, y=—Xx+2

8. Haiiti 06bem Tena, moimydeHHoro BpameHneM Bokpyr ocu OY ¢(urypsl, orpaHideHHON JTMHU-
3
amu Yy=X", y=1 x=0.

9. Haiiti 00beM Tema, moJIy4eHHOTo BpameHneM Bokpyr ocu OX (Gurypsl, orpaHHYeHHON JTHHUS-
M y=x%, yi=x.

KonTpoJbHbIe padoThl (IpUMeEpHI)

BapuaHT

1. Noctpoutsb rpaduk: Yy = 3C0S 2X
25



2. HaiiTn npegens!:

(5-n)" +(5+n)’ . 1-C052X X=X —x—2
2)lim=—— 3)lim———;
x>0 @2 _q x>2 X° —2X"+X—2

1) lim 5
"= (5-n) —(5+n)

1

2 _x— @
2 lim Y XL stim( 527 g i (x4

-2 In(x-1) x>0\ 1+ X COS X x>

—-X, X<0

3. UccnenoBath Ha HEMPEPBIBHOCTb U BbINONHUTbL YepTeK: Y = x*, 0<x<2

3, Xx>2
BapuaHT
1. HaiiT npousBoaHyo Y,
X
a) y:arctgslnL 6)y=(\/§)
X+ 2
XS
B) sin(Xx—2y)+—=7x r) x=e"'cost, y=e'cost
. . 1 1
2. Haitu lim| =—
x>=( X arctgx
, 1
3. NpoBsecTn nonHoe nccneaosaHne u NocTpouts rpaduk | (X) =X"+—.
X
Bapmuanr.
ou
NQl . Beruncnute IMPOU3BOAHYIO IO HAIIPABJICHUTIO a_ U HAUTH MOAYJIb BEKTOpA I'paIUCHTA JJI1
S

X
dyskmm U = 2Xy + T +7° Brouke A(6;9;1) B HapaBIEHNH, COCTABISIONIEM C OCSMHU KO-

3 6 T
OpAMHAT YTIIbI COSO(=7, COS,BZ;, 7/<E.

Ne2. UccnenoBath Ha skcTpemyM dynkmmo Z = Xy(1— 4x* — 4y)-5.

Ne3. z=In(y—x*), Xx=+/sint, y=cost. Haiiru %

Bapuanrt

Bboryucaume:
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16
dx
1. l\ﬂ;—
3. J‘3x —4 jsm ?3x

dx.5.
cos’ 3x I,/4 2x — x2

2
2. j2x+1 lnxdx.
1

X +4x

1.  BerucanTh HHTETPATIBL

. o
!xe dx.!m.

M306pa3MTb obnactb UHTETPUPOBAHUNA N UISMEHUTL NOPALOK UHTETPUPOBAHUA B MOBTOPHOM UHTErpane

0 V25-x7
[ £ pydy.
0

-4

Bolumcante naowanb Gurypbl, OrPaHUYEHHOM NUHUAMM

2
y=2—-x", y=Xx.
BapuaHT3aaHuWii TPEHMPOBOYHOrO TECTa.

3apgaum

3
luactb 1. y=sinlnx, y,y"-? 2. y:m, dy -7

4. HaTn Nnpon3BoOAHYO y;:

a) y —5 Sin4 X—3 6) y — Xarctg7x
\l X

y
X

B) € + = =c0s3x

5. Uccnenosath Ha sketpemym (X)) = (X—3)2 (x=5).

2Xx
. €
6. Hantun nHTEpPBA/ZIbl MOHOTOHHOCTU y =—.
X

7. HaiiTn Hanbonbliee, HaumeHblLuee 3HaueHne pyHkuum f (X) =

3. y=3x*+xe*,x,=2/0x=0,1, Oy—?

r) Xx=cost+sint, y=sint—tcost

16X Ha oTpeske [—5;1].

1
8. MNocTpounTb KacaTenbHyto K rpaduky GyHKLUK f (X) =3arccos x* s Touke X = E

2 yactb 9. Hantu npegensi:

3) lim

x?+2x-3
x>-3 x> +5x% + 6X

tg5x
— thx
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3 yactb

0, Xx<-7

10. UccnepoBaTb Ha HEMPEPbLIBHOCTb U BbIMOJIHUTL YepTex: Y = sinx, —r<x<0.

11. NposecTn nosHoe nccaenosaHme U noctpoutb rpadmk f (X) =

7, x>0

Kpurepum ouenku:

- OLIEHKA «3a4YT€HO» BBICTABJISIETCS CTYACHTY, €CJIM OH PEryJIIpHO B TEYCHHE CEMECTpa MPECTaB-
JISUT pelleHusl 3a1a4, BHIIOJHUII MOJHOCTHIO BCE 3aJJaHUs U UX 3alllUTHUJI, OTBETHUB Ha BOMPOCHI Ipe-
110/1aBaTes;

- OLICHKA «HE 3aYTEHO» BBICTABIISETCS CTYACHTY, €CIIM OH HEPEryJIsipHO B TEUEHUE CeMecTpa Mpe-
CTaBJISUT PELICHUS 3a]a4, BBIIIOJIHUI 33/1aHUS HE MOJHOCTHIO MJIM BOOOIE HE MPENCTaBIsUl pabOThI
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEOaaBaTess.

HJ’IH MMPOBCACHUA TCKYLICTO KOHTPOJIA 3HAHUK CTYACHTOB B AUCTAHIMOHHOM (bopMaTe B

pa3zpaboTtaHHbIX Kadenpoir «MaTtemaTrka» OHJIAWH-Kypcax MUMEIOTCS MPOMEXYTOUYHbIE (IPOOHbBIE)
TECTBHI.

3.2. IlpoMekyTOYHAS aTTECTALUSA

[TpomexxyTouHast aTTecTanus - (3K3aMeH) IMPOBOIUTCS 110 OMIIETaM B YCTHOU (opMme.
Bpewms 114 moAroToBkH 0TBETa Ha BOIPOCH! HE Oosee 45 MuH.

buieT BKIIIOYaeT TEOpETHUESCKHUI BOIIPOC U 3a1auH.

KoMruiek Tl 2K3aMeHalMOHHBIX OUJIETOB XpaHATCS Ha Kadenpe «MaremaTukay.
TunosBble BAPHAHTHI OMJIETOB MPHJIATAIOTCS.

el NS

o

10.

KommnuiekT Bonipocos

o mucuuimmHe«MareMaTHYeCKUH aHAJTIH3)

JudpdepennnaibHoe HCHUCTeHHE PYHKIUI OHON ITepeMEeHHOH

[ToHsATHE TEpeMEeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KJIacCUPUKaus GyHKIHUI.

Omnpenenenre 1 TUIBI YACIOBOM MOCIEI0BATEIBHOCTH.

[Ipenen uncnoBoil mocnea0BaTEIPHOCTA. Apru(METHUECKHE OTIEpalliy HaJl TMOCIEA0BATEIbHO-
CTSIMH.

VYcnoBus cyliecTBOBaHUSI KOHEYHOIO IMpejiesia YUCIOBOU MocieqoBareabHocTu (Teopembl Ko-
i 1 Beliepmrpacca).

BTopoii 3aMeuaTenbHbIi Mpeed.

IIpenen gynkuuu. OnpeneneHus. I'eomerpuyeckas HHTEpHpETaMs HOHATHS Mpenesna QyHK-
unu. CBOMCTBA MPEETOB.

beckoneuHo maiible, 6eCKOHEUHO OobIINe (PYHKIUH.

[TepBrIii 3amMedaTenbHbIN TPEAE.

beckoHeyHO Masble BETMUUHBI. DKBHUBAJICHTHbIE OECKOHEUHO Majble U UX UCIOJIb30BaHUE MIPU
BBIUHCIICHUH NpeesioB. Tabnuia S5KBUBAJICHTHBIX O€CKOHEUYHO MAaJIbIX.
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11.

12.
13.

14.
15.

16.

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

23.
24.

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

oukrwdE

© oo

asrwONE

HenpepriBHOCTS (hyHKIIMK B TOUKE U Ha mpoMexyTke. OqHocTopoHHHE npeaensl. Knaccudu-
Kalus TOYEK pa3pbiBa rpaduka.

CroiicTBa ¢yHKIIHHA, HETIPEPHIBHBIX HAa OTpe3Ke (Teopemsbl Beitepmrpacca, bonbiiano — Komn).
[TpousBonnas. ['eomerpudeckuii U pu3nuecKkuil CMbICT TPor3BoIHOM. KacarenpHas U HOpMab
K TUIOCKOHW KPUBOM.

Tabnuia mpou3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH.

CBsi3b MEX1y CYyIIECTBOBAaHUEM IPOU3BOJHON (PYHKIIMU B TOUKE U HETPEPHIBHOCTHIO (QYHKIIUU
B TOM K€ TOYKE.

[IpousBonHas cyMMbl, IpousBeAeHUs, YacTHOro. [IpousBonHas cioxHoi U 0OpaTHOU (yHK-
1107078

[IpousBoHas napaMeTpUUECcKy 3aJaHHON (PYHKLINU.

[TpousBoaHas GyHKINH, 3aJaHHON HESBHO.

JuddepenunpoBanue CI0XKHON MOKa3aTeIbHON QYHKITUH.

Huddepenuupyemocts. Auddepennman. ['eomerpuueckuii cMmpica nuddepenuana.
[IpousBonubie u AuddepeHnanbl BEICUINX MOPSIKOB.

OcHoBHBIE TeopeMbl AuddepeHnrampHoro ncuncienus (teopema depma, Teopema Poist, Teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

Mmuorounen Telinopa u ero coiictBa. ®opmyna Teiinopa. Ocrarounslii uieH Gopmyisl Teil-
nopa B popme Jlarpanxa u [leano.

AcuMnToThI rpadguka GyHKIUH.

OkctpemyMm. Heobxoaumoe ycinoBue 3kcTpeMyma.

JlocTaTo4yHbI€ YCIOBHS SKCTPEMYMaA.

JlocraTouHoe yciioBue Bo3pacTaHus (yObIBaHUA) QyHKIUH.

Haubonbiiee u HanMeHblliee 3Ha4eHUs (PYHKIIUK Ha OTPE3Ke.

BoinykinocTh, BOTHYTOCTb, TOUKa Ieperuda. JlocTaTouHOE yCIIOBUE BOTHYTOCTH (BBIIYKJIOCTH).
HeoOxonumoe ycrnoBue Touku neperuda. JloctatouHoe ycinoBue neperuoa.

OO01ast cxema MOCTPOCHHUS U UCCIIEOBaHMsI rpauKa QyHKIHH.

(I)yHKIII/II/I HECKOJBbKHX IMEPEMECHHBIX

OmnpeneneHne U TeOMETPUIECKUI CMbICH (DYHKIIMU ABYX MEPEMEHHBIX.

JIuHuM ypOBHS (YHKIHH JIByX IEPEMEHHBIX.

YacTHble TpoU3BOAHBIE PYHKIIMHU HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPUUECKUN CMBICT
@DyHKLIUU HECKOJIBKUX NTEPEMEHHBIX, TOHATHE MOJIHOTO JuddepeHnmaa.
JuddepennpoBanue CI0KHBIX QYHKINI HECKOIbKUX TEPEMEHHBIX.

[Tpon3BoIHBIE BBICHIMX MOPSAIKOB (PYHKIIUM HECKOJIBKUX MepeMeHHbIX. CMelaHHbIe POU3BO/I-
Hble. Teopema IlIBapra.

[Tpon3BoHas PYHKLIMU HECKOJIIBKUX NEPEMEHHBIX 110 HAIIPABICHUIO.

[Tpou3BogHas O HAPABIEHUIO U TPAJAUEHT CKAJISPHOTO MOJIS.

OKcTpeMyM (PyHKITUM HECKOJIBKUX MEPEMEHHBIX.

. HeoOxoaumoe u goctaToyHoe yCcnoBHs KCTpeMyMa (PYHKIIMH JBYX NEPEMEHHBIX.

HNHTerpajbHoe HcUMCICHUE

[TepBooOpazHasi, HeonpeAeIeHHbINH HHTErpas. TadauIa OCHOBHBIX HHTETPAJIOB.
3ameHa NepeMEeHHOM U UHTETPUPOBAHME 110 YaCTSIM B HEONPEIEIEHHOM UHTErpase.
WNHTerpupoBanue ¢ MOMOIIBIO TTOABEACHUS 01 3HAK AuddepeHnana.
HuTerpupoBanue pallioOHAIBLHBIX APOOSH.

WHTerpupoBaHue 1Mo 4acTsIM U 3aMeHa IePEMEHHOM B ONPEIeTICHHOM MHTETpaJIe.

29



HuTerpupoBanue TpPUrOHOMETPUYECKUX (DYHKINN, OCHOBHBIE TPHUEMBI.

WuTerpupoBanue HpparioOHAIBHBIX (YHKIUI.

VYHuBepcanbHas TPUTOHOMETPHUYECKAs IOICTAHOBKaA.

9. OmpeneneHHbIN HHTETpa U ero cBoiicTBa. Popmyna HetoTona — JleliOHuma.

10. [Ipunoxenus OnpeeIeHHOr0 HHTETpalia K PeICHUI0 TeOMETPUYECKUX U (PU3HUECKHX 3a/1au.

11. BeruucieHue miomajiei ¢ MTOMOIIBIO0 OMPEACIICHHOI0 HHTErpalia.

12. Briuncnienue miomaay 1 JUIMHbI KPUBOM, 3aJaHHOW ypaBHEHUSIMHU B TapaMeTpHuecKoi dopme.

13. Beruucienue mionaau KpUuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAWHATAX.

14. Beiuncrienue 1iom@aaed B NPSIMOYTOJNIBHBIX M TOJSPHBIX KOOPAMHATAX C IOMOIIBbIO OMpe-
JICJIEHHOT O MHTETpaia.

15. Brluncrienue ATUHBI JYTH C TOMOIIBIO ONPEeIEHHOr0 HHTEerpaa.

16. Beruuciienue JUIMHBI IyTH KPUBOH, 3a/IaHHON TapaMeTPUUYECKH.

17. Beiuncnenue o0bemMa Tena BpalleHus ¢ TOMOIIbIO ONPEIEeICHHOI0 HHTETpaa.

18. BeruuciieHue miomna i moBepXHOCTH TeJla BPAIICHHUSI.

19. HecoOcTBEeHHBIE MHTETPaAjIbl IEPBOTO U BTOPOTro TUMA. [IOHATHS CXOAMMOCTH M paCXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecobcTBeHHbBIE HHTETPAIIBI OT Pa3pbIBHBIX (DYHKIIUH.

o No

Tunosbie BApUAHTHI OUJIETOB
0o nucuumnHne«MareMaTHYeCKUH aHAJIH3»

MHWHHCTEPCTBO OBPA30OBAHMA U HAYKU POCCHUIICKON ®EJEPALIMU
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHME BBICIIIET'O OFPA30BAHUS
«MOCKOBCKHH NOJIMTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®daxynpTeT 6a30BBIX KOMITETEHITHIH, Kadenpa «Marematuka»
HJuciunnuaa «MaTeMaTHueCKUM aHaJIn3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIMEAJIET

1. TlepBooOpa3Hasi, HeolpeaeneHHbIH HHTerpan. Tabauia OCHOBHBIX HHTETPAJIOB.

dx

2. BbIUHCTUTD HEOTPEICICHHBIH HHTETPAT I y :
45— x ++/5-x
3. Haiitu rpaguent pynkuuu  Z =Y,/ Xy BTouke M,(L4).
4. VYkaxwure, KaKOH U3 HECOOCTBEHHBIX MHTETPAIOB SBJISIETCS CXOSAIIIMMCSI

[Vxdx, [x7dx, .[\/E dx.
1 1 1
5. HaiiuTe sKcTpeMyMbl U TOYKH Teperuda Gpynxiuu Y = (X —1)e ™.

YTBepkeHo Ha 3aceaannu kadeapsl MateMaTHku «_03»052023 r., mpoTtokos Ne 10

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

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNICKOM ®EJIEPAIIAN
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®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIBHOE
YUPEXJIEHWE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKW YHUBEPCUTET»
(MOCKOBCKHWM MMOJIUTEX)

@akynpTeT 0a30BBIX KOMIETCHIUH, kadenpa «MaremaTHKa»
O6pazoBarenpHas nmporpamma 15.03.03 «IIpuknagHas MexaHUKa»
Kypc 1, cemectp 2

DK3aMeHaAuOHHBIN OnyteT Ne 1

1. HecoOcTBeHHbIe HHTErpaibl MEPBOTO U BTOPOro Tumna. [IoHATHS CXOAUMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaa.
_2t?
1+t%° y= 1+t

2. Haiitu npou3BoaHy0 QyHKIMH, 33JaHHON APAaMETPUUECKU X =
3. HccrenoBaTh Ha SKCTpeMyM QyHKIHIO Z = X° — X+ Yy + 2.

7.6
4. BBIYUCIUTH ONPE/ICICHHBII HHTErpall I3Sin2 X CoS xdX .

0
5. Haiiti 00beM Tena, moydeHHoro BpamieHreM BoKpyr ocu OX ¢urypsl, orpaHHUCHHOMN JTMHH-

smu y=X°, y=1 x=0.
YTBepkaeHo Ha 3aceqannu kKadeapel MateMaTuku «_03»052023 r., mpoTtokon Ne 10

U.o. 3aB. kadeapoit H.B. BacunbeBa / /

Jlist ipoBeICHUST POMEXKYTOYHOTO KOHTPOJISI 3HAHUM CTYACHTOB B AUCTAHIIMOHHOM (hOp-
Mate B pa3zpaboTaHHbIX Kadenpoit «KMaTreMaTrkay OHIaiH-Kypcax UMEIOTCS HTOTOBBIE TECTHI.
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