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1. Heaun, 3a1aum 1 IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
AUCUMILTHHE

K OCHOBHBIM yensim OCBOCHUS AUCHUIUIMHBI «MaTeMaTU4eCKUi aHaIu3) CJIEyeT OTHECTHU:

- BOCIIUTAHHUE y CTYJEHTOB O0ILel MaTeMaTu4eCKON KyJIbTYpBbI;

- IpUOOpETEHNE CTYAEHTaMHU IIUPOKOI0 Kpyra MaTeMaTUYECKUX 3HAHUM, YMEHUI U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYAECHTOB K MHIYKTUBHOMY U JI€AYKTUBHOMY MBIIIJICHUIO HAPSILY
C Pa3BUTHEM MATEMATUYECKOW UHTYULINH;

- YMEHHE CTYACHTaMH pa3BUBaTh HABBIKU CAaMOCTOSTEIILHOTO N3Y4€HUs] y4eOHON U Hay4HOU
JIUTEPATYPBL, COACPKALICH MATEMAaTUIECKUE CBEICHUS U PE3YIIbTaThl;

- TOATOTOBKY CTYAEHTOB K JESATEIbHOCTM B COOTBETCTBUM C KBaJIM(PHUKALIMOHHOM
XapaKTEpUCTHKON OakaiaBpa 1o HalpaBJICHUIO, B TOM YHciie (popMUpOBaHNE YMEHUI HCIIOIB30BATh
OCBOCHHbIE MaTEMATUYECKHUE METO/IbI B TPO(PECCUOHATIBHOMN 1E€ATEIbHOCTH.

- IOATOTOBKY BHICOKOKBATU(UIIMPOBAHHBIX KAJPOB, BOCTPEOOBAHHBIX B YCIOBUAX U (PPOBOI
TypOYJIEHTHOCTH U BBICOKHX TEXHOJOIMUYECKUX PUCKOB COBPEMEHHOM IIM(PPOBOI S3KOHOMUKH.

K ocHOBHBIM 3ad0auam 0ocBOEHUS TUCHUILIMHBL «MaTemMaTuuecKuil aHaau3» cleAyeT OTHECTHU:

- OCBOEHHE CTYyJIEHTAMHU OCHOBHBIX IOHSTUH, METOJIO0B, (HOPMUPYIOIIUX OOLIYIO
MaTeMaTUYECKYIO IIOJIrOTOBKY, HEOOXOAMMYIO /JIsl YCIIEUIHOIO PEIIEHUs IPUKIIaJHBIX 3aja4;

- (opmupoBaHue y cTyaeHTa TpedyeMoro Habopa KOMIETEHLUI, COOTBETCTBYIOIIUX €ro
HaIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIONINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenne no jgucuMiuiuHe «MareMaTuyecKuil aHajau3» HampaBlIeHO Ha (OpMUpPOBaHUE
y oOyyaromuxcs ciaeayoumx kommereHuil B coorBerctBuu ¢ @I'OC 23.03.03 «Dkcmiyaranus
TPAHCIIOPTHO — TEXHOJIOTMYECKUX MAIIUH U KOMILIEKCOB» (YPOBEHb OakaliaBpuaTa), yTBep:KIEHHBIM
npukazoM Munobpuayku Poccun ot 07.08.2020 Ne 916:

Ko m HauMeHoOBaHue NHaukaTopbl J0CTHXKEHHS
KOMIIeTeHIMii KOMIIETeHIINHT
HNOIIK-1.1 Hcnonb3yer METOJILI
MaTEMaTHYECKOTO aHanm3a u

MOJICIIMPOBAHUS I PEUICHUs MPUKIIATHBIX
3a/1a4 B podeccuoHaNbHOU cdepe
HNOIIK-1.2 YMmeeT ucnoab30BaTh OCHOBHBIE
3aKOHbI €CTECTBEHHOHAYYHBIX TUCLUUILUIMH B
npodeccuoHanbHOM JIeSITENLHOCTH,
NPUMEHATh  METOJAbl  MAaTeMaTH4YEeCKOTO
aHaJIM3a U MOJICTTUPOBAHMS TEOPETUUECKUX U
SKCHEPUMEHTAIBHBIX HCCIIEJOBAHUI

OIIK-1. Crniocoben MIPUMEHSTh
€CTeCTBEHHOHAYYHbIE M OOIICHH)KCHEPHBIE
3HAHUS, METO/Ibl MATEMAaTHYECKOTO aHAIN3a U

MOJIEIUPOBAHUA B npodeccroHalbHOI NOIK-1.3 Vcronssyer B
ACATENEHOCTH npoeccnoHaIbHON /EATEeIbHOCTH 3HAHUS O
MmarepHaniax, MIPUMEHSIEMbIX s

HM3TOTOBJICHUS ACTallel U C60p0‘-IHBIX CIAVHUIL
aBTOMO6HJICf/'I, AHATIU3UPYCT TCOPECTHUICCKUC U
OKCIICPUMCHTAJIbHBIC HAYUYHBIC UCCIICAOBAHUA
o TIOUCKY W NPOBCPKEC HOBBIX uaeu
COBCPUICHCTBOBAHUSA Ha3E€MHbIX
TPAHCIIOPTHO-TCXHOJIOTMYCCKUX MaAllIWH, HX




TEXHOJOTHYECKOro 000py10BaHusl.

2. MecTo 1MCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOorpaMMbl

JucuummHa OTHOCHUTCS K o0s3arenbHON dvacth Onoka bl: Monynes «Maremartudeckue u
€CTECTBEHHO-HAYYHbIE JUCIUIUIUHBD.
Juctumnmaa 6a3upyercs Ha CIeAyIoel, TPOHICHHON TUCIUTUIHHE:

- TMHEeWHas anreopa.
Jucnumimza «MaTemaTuuecKuii aHaJIu3» JIOTHUECKU CBA3aHa € MOCAEAYIOIUMY TUCHUIIIIMHAMMU:
B obsazamenvroti yvacmu:

- MaTEeMaTHUYCCKUI aHaIn3;

- pusuka;

- OCHOBBI aBTOMOOMJIBHOM 3JIEKTPOTEXHUKHU U 3JIEKTPOHUKH,

- TEOPETUYECKasi MEXaHUKA,

- COIPOTUBJIEHUE MAaTEPUAJIOB;

- TUJPABIMKA U THAPOITHEBMOIIPUBO;

- JKOHOMHMKA U yNPABJICHUE MIPEATPUITHEM;

- TEOpUS BEPOSITHOCTEM U MaTeMaTUYECKasi CTATUCTHKA.

3. CTpykTypa U cofep:KaHue TMCUUILIHMHBI

OO0m1ast TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 4 3aueTHbIE eUHUIIBI -144 vaca.

3.1. Buabl y4eOHoii padoThl H TPYA0EMKOCTH

3.1.1. 3aounas ¢opma o0yuyenus

n/n Bup yueOHoit padoTbl Koawecrso Cemectp 2
4acoB
AYyIUTOPHBIE 3aHATHUS 20 20
B ToMm uuce:
Jlexuun 8 8
1.
CeMuHapcKue/mpakTHUYECKUE 3aHSTUS 12 12
2.
JlaGopaTopHble 3aHATHS - -
3.
CamocrosiTesibHasi paboTa 124 124
IIpome:kyTOouHAas aTTeCTANMS
3K3aMEH D D
Hroro 144 144




3.2. TemaruyecKkuii MJIaH U3yYeHUS] TUCUUILTHHBI

3.2.1. 3aounas ¢popma 00yueHUs

TpyroeMkocTsb, yac

AynutopHas pabora

Ne Camo
B Pa3nenbl/Temsl
/ o B Cemunap | JIaGop | ITpaxr | ¢TOHT
n
3ausTus ¢ Jle ckue/ | atopH |muecka | ¢TPHA
n ero KII |[IpaKkTW4 | bIe s ﬂﬁ
uu eckue |3aHsatH |moxror | PA00T
3aHSATHS s OBKa a
Pazpen 1. Di1eMeHTHI
MATeMaTHYeCKOr0 aHAJIn3a.
1 32 2 2 0 0 28

3aaun Ha BBIUMCIICHHUE MIPEIETIOB
YHUCJIOBBIX MOCIIEOBATEIHLHOCTEH U
byHKIHi.

Paznen 1 (mpomosxenne).
Pemenue 3a1a4 Ha TEXHUKY

2 | nuddepeHIMPOBaHNS U IPUMEHEHHUE 30 0 2 0 0 28
MIOHSTHSI POU3BOIHOM K
UCCIIEIOBAHUIO (PYHKITUH 1
MTOCTPOCHUIO TPAPUKOB (PYHKIIHIA.
Pazjen 2. ®yHKUMH HECKOJBKHX
nepeMeHHbIX. 3a1a4u Ha BHIYHCIICHUE
3 | YaCTHBIX IPOU3BOIHBIX, IIPOU3BOTHON 24 2 2 0 0 20
10 HANpaBJICHUIO, TPATUCHTA U Ha
HCCIIEIOBaHNE SKCTPEMYMOB (DYHKIMI
HECKOJIBKMX MEPEMEHHBIX.

Pa3nen 3. UnTerpanbHoe

4 | mcuucaeHue. Mero bl BEIYUCICHUS 20 2 2 0 0 16
HEONpPEEIEHHbIX NUHTETPAJIOB OT
pa3aYHbIX QYHKIUH.

Pa3zpnen 3 (mpomosxenne).

5 Brraucnenue OMMPECACIICHHBIX U 20 2 2 0 0 16
HECOOCTBEHHBIX UHTEIPAJIOB.
6 | Pasnea 3 (mponoskenue). 18 0 2 0 0 16
BeluncieHne KpaTHBIX HHTErPAJIOB.
Bcero mo pazneny 3 58 4 6 0 0 48
Hroro | 144 8 12 0 0 124
3.3. Conep:xkaHue pa3iesioB AUCHUNINHBI
Beenenue

Hpe)IMeT, 3aga4u U COACPKAaHUEC NUCHUITIINHBI. OCHOBHBIC 3TaIlbl PasBUTUA TUCHUILIIMHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B IOATOTOBKE 6aKaJ1aBpa, CBA3b C APYTr'UMHU JUCHUITIIMHAMU.
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Paszgea 1. Inddepenuuaibuoe ucuncienne GyHKIUil 0HOM MepeMeHHOM

Tema 1. YucnoBas nocnenoBarenbHOCTh. [Ipenen 4uciioBoil MOCIEAOBAaTEILHOCTH U €r0
coiictBa. Oynknus. [Tocrpoenue rpaduxos Gpynkuuii. [Ipenen ¢pynkuun. OCHOBHBIE TEOPEMBI O
npenenax ¢pyukuu. [lepBsiii u BTopoii 3ameuaTenbHble npeaensl. CpaBHeHHE 0ECKOHEYHO MaJIbIX U
0EeCKOHEUHO OOJIBIINX BETMYMH. DKBUBAJICHTHBIE OECKOHEUHO MAJIbIC BETMYUHBI.

Tema 2. HenpepbIBHOCTh G YHKIIMHA B TOYKE M HA TPOMEKYTKe, TOoUkH pa3pbiBa GyHKIIMH, HX
KiIaccupukanus. ACUMOTOTH rpaduka QyHKIMH, NX KIacCUPUKAIHSL.

Tema 3. [IpousBomnas pynkiuu. ['eomeTpudeckuid U GU3NIECKUA CMBICT TPOU3BOIHOM.
[TpaBuia auddepeHurpoBanus U (HOPMYIIBI BBIYUCICHUS MPOU3BOIHBIX. TablMIla MPOU3BOIHBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMHA. Berunciaenre npou3BogHbIX (PYHKIKN, 3aJaHHBIX Pa3InYHbIM
o0pazom.

Huddepennnan. IpousBoausie n nuddepeHnransl BRICIUX TOpsSaAKoB. [IpubimkeHHbIe
BBIUMCJICHHSI C TOMOUIBIO AU PEpeHInANOB.

Tema 4. IlpaBuno Jlonuransa. @Popmyna Teinopa. PackpeiTue HeonpeneneHHOCTEN
pa3iauyHOrO TuMa. Pa3nokeHue OCHOBHBIX 3JeMEHTapHbIX (yHkuuid mo dopmyne Teitnopa.
[TpubnkeHHbIE BBIYUCIEHUS C TOMOIIBI0 Gopmyrsl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl AU HEPEHIINATLHOTO UCUUCICHUS. MOHOTOHHOCTh (DYHKIIUH,
9KCTpeMyMbl HeoOXoauMble M TOCTaTOYHBIE YCJIOBUS MOHOTOHHOCTH, JIOKAJBHOTO IKCTPEMyMa.
HccnenoBanue BHITYKIOCTH rpaduka GyHkiuu. Touku neperuba rpaduka GyHKIUH.

OOmast cxema mccnenoBanus (GpyHKIUM U moctpoeHus ee rpaduxa. CoicTBa (QyHKIUH,
HENpPEepBIBHBIX Ha oTpe3ke. Haubormbiee u HanMeHblee 3Ha4eHus (QyHKIUU Ha OTPE3Ke.

Pazpnen 2. IudpepennuanbHoe ucuncieHne GyHKIMNA HECKOJIbKUX MepeMeHHbIX

Tema 1. @yHKIIUN HECKOJIBKUX NIEPEMEHHBIX. JIMHUYN U TOBEepXHOCTH ypoBH:. YacTHbIE
npousBoaubie. [lomnenii quddepernnan. [IponsBoaHbIe CIOXHON (YHKIIMH HECKOIBKUX MTEPEMEH-

HbIX. YacTHbIE Tpon3BoAHbIE U A depeHnansl Beicmx nopsakos. Teopema LBapia.

Tema 2. [IpousBonnas no HampasieHuto. I'paguent. KacatenbHas k kpuBoil. KacarenpHas
IUIOCKOCTh U HOpMajib K noBepxHocTu. ®opmyna Teinopa. DkcTpeMyM (YHKIMM HECKOJIBKHX
nepeMeHHbIX. Heo0Xxoqumble 1 10CTaTOUHbIE YCIOBUSI SKCTPEMYMa.

Pa3pnen 3. UHTerpasbHoe ucuucjieHue

Tema 1. IlepBooOpa3nas. Teopema CyIecTBOBaHHS HEOINPEIACICHHOTO HWHTErpaa.
HeonpeneneHuslit nHTErpai U ero cBoiicrea. Tabmuiia MHTErpasioB OT OCHOBHBIX 3JIEMEHTapHBIX
¢byHK1MI. MeTo1 HenmocpeICTBEHHOTO MHTETPUPOBAHMSL.

Meroasl MHTErpUpPOBaHUA C IIOMOILBIO 3aMEHBl I[IEPEMEHHOW, IIOJBEICHHMEM II0J 3HAK
muddepernmana. Meron HHTETPUPOBAHUS IO YaCTSM.

WHTerprupoBaHie palMoOHANbHBIX Jpo0ei, HHTErpupOBaHHE HEKOTOPBIX BUA0B HPPALIMOHAIBHBIX U
TPUTOHOMETPUUECKUX (PYHKIIUM.

Tema 2. 3agaun, NpuUBOAAIIME K IOHATHIO ONpPEAEIEHHOro MHTerpana. OnpenencHHbIN
WHTErpaJl, €ro CBOMCTBA. YCIOBUS HHTETPUPYEMOCTH. MHTErpan ¢ mNepeMEHHBIM IPEAEIOM
unterpupoBanus. Popmyna Heiotona — JleiiOHuma. 3amMeHa nepeMEeHHONW B OIpeIeIEHHOM
WHTErpae.

[TpunoxeHus onpeneneHHOro HHTErpaia B FreOMETPUHN U MEXaHUKe (BBIYMCIICHUE TUTOa1ei
IJIOCKUX GUTYp, AJIMHBI KPUBOH, 0OHEMOB.

Tema 3. HecoOcTBeHHBIE HMHTErpayibl MEPBOIO M BTOPOro poja (Mo OecKOHEYHOMY
MPOMEXKYTKY, OT HEOTPaHUYEHHBIX (QYHKIIMNA HA KOHEYHOM IIPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3anaun, npuBoAsIINE K KpaTHBIM UHTETpasiaM. J[BOWHOMN M TPOWHOM MHTErpajbl, UX
cBoricTBa. [IpaBuia BEIYKMCIIEHHS] IBOWHBIX HHTETPAJIOB.



3.4. TemarTuka NpakKTUYECKUX 3aHATHH MO TUCHMILINHE
«MaTteMaTHYeCKUH aHATIH3»

3.4.1. 3aounas ¢popma o0yUeHHUsI

Ne Tema 3ausaTus
/o

Pa3znen 1. D1eMeHTBbI MATEMATHYECKOT0 aHAJIN3A.
33,[[3‘11/1 Ha BbIYHCJICHUC ITPEACITIOB YN CIIOBBIX HOCJ'ICI[OB&TCJ'IBHOCTCI‘/'I n (bYHKI_[I/Iﬁ

Pemenne 3amay Ha TexHUKY Au(QepeHIUPOBAHUS M TMPUMEHEHHE MOHATHUSL
IIPOU3BOTHON K UCCIeIOBaHUIO (DYHKIMI U MOCTPOCHUIO TPaQUKOB QYHKIIMIA.

Pa3nen 2. ®yHKUMH HECKOJIbKHUX NMePeMEHHbIX. 33124l Ha BEIYUCIICHNUE YaCTHBIX
IIPOU3BOJHBIX, IMPOU3BOJHON IO HAMNPABICHUIO, I'PAJUEHTa U Ha MCCIEIOBAHUE
HKCTPEMYMOB (DYHKIIMII HECKOJIBKUX MTEPEMECHHBIX.

Pazgen 3. UHTerpanbHoe ucuucjaenue. MeTo bl BHIYMCIECHUS HEONPEACIEHHBIX
UHTErpajioB OT Pa3INyYHbIX (PYHKIMII.

Brrunciaenue ONPCACIICHHBIX U HECOOCTBEHHBIX HHTCIPaIOB.

Brraucnenue KpaTHBIX MHTCT'PAJIOB.

4, Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecriedyeHue

4.1. HopmatuBHbie 10kyMeHTHI 1 TOCTbI

DI'OC 23.03.03 «Dxkcrunyaranus TPaHCIIOPTHO — TEXHOJOTUYECKUX MALIUH U KOMIUJIEKCOB)
(ypoBeHb OakanaBpuata). Y TBepka€H npukazoM MunoOpHayku Poccun ot 07.08.2020 Ne 916.
AkaneMudeckuil y4eOHBIN MUiaH 1o HampaBieHuto noAroToBku: 23.03.03 «Dkcmnyaranus
TPAHCIIOPTHO — TEXHOJIOTMUYECKUX MallMH U KoMmIuiekcoB» Ilpoduib: WMHXUHUPUHT U
JKCILTyaTanus TpaHCHOPTHBIX cucteM. Dopmbl o0yueHus — 3ao0uHas. 2026.

Marpuiia COOTBETCTBUM KOMIETEHIIMHI 110 HanpaBiieHuto moaAroToBku 23.03.03 «DkcruryaTanus
TPAHCHOPTHO — TEXHOJOTMYECKUX MalIMH M KoMIUlekcoB» (OOpa3oBaTenbHas Nporpamma:
WHXWHUPUHT U SKCIUTyaTalys TPAHCIOPTHBIX cucteM. @opmbl 00ydenus: 3aounas. 2026.

Vka3 IIpesunenra Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctparerun Hay4HO-
TEeXHOJIOrn4eckoro passutus Poccuniickoit deneparum».

[Tpuka3 MunucrepctBa o6pazoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O0  yrBepxaenun  [lopsinka  mpuUMEHEHUS  OpraHM3alMsIMU,  OCYLIECTBIISIFOIIMMHU
00pa30BaTeNbHYIO EATEIbHOCTD, JIEKTPOHHOTO 00y4EHUs, TUCTAHIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHI MpU peanu3aiui 00pa3oBaTeIbHBIX IPOTPAMM).

4.2.  QOcHoBHas JuTepaTypa

@uxtenromnsi [.M. OcHOBBI MaTeMaTUYECKOTO aHaIN3a: Y4eOHUK JUIs BY30B, 15-€ u3n., crep.
CII06, JIanw. 2023. Yacts 1. 444 c.

®duxterronsl] .M. OCHOBBI MaTEMaTHYECKOTO aHAIKM3a: YUeOHUK JJIs BY30B, 14-¢ uss., crep.
CII6, JIanw. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremarumdeckoro anamuza. T.1. [duddepenuuanbHoe u
MHTETpaJbHOE HCUUCIEHUS (YHKUMNH OAHOW mepeMeHHOW. Psnpl: YueOHHMK [DeKTpOoHHBIH
pecypc]: yueb. - DnexTpoH. naH. - Mocksa: ®usmatiut, 2015. - 444 c. [Pexxum gocryna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpaHna.]
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Hamkos u K, 2017. - 510 c. [Pesxum moctyna: URL: https://e.lanbook.com/book/93522. - 3ari. ¢
JKpaHa. |

4. byrpos f.C., Hukonbckuit C.M. Briciias matemartuka: yyeOHMK Ui By30B B 3-X ToMmax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucuucieHHe (QYHKIUN OJHOW M HECKOJBKUX IEPEeMEHHBIX. TeopHs TMOJs:
METOJMYECKHE YKa3aHUs U BApUaHThI pacueTHO-rpaduueckux padbot // bonynos M.A., bopoauna
C.1., [lokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Marematnueckuii ananus. Teopust npenenoB u auddepeHuanbHOE UCYUCICHUE: OCHOBHBIE
MOJIOKCHUST TCOPHH, METOAMYECKHE YKa3aHWS W BapHAHTHI pacueTHo-rpaduueckux padbot //
bonynos M.A., boponuna C.U., Kopotkosa H.H., Tkauenko O.U1. M.: MI'TY «MAMMWN», 2009.

4.4. DiekTpoHHBbIe 00pa3oBaTe/bHbIe PeCYpPChI

[IpoBenenue 3aHATHI W aTTECTAllMii BO3MOXXHO B JWUCTAHIMOHHOM (opMmare ¢ NpPUMEHEHHEM
cUCTeMbl JucTaHIMOHHOro oOyueHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kaenpoii «MaremaTtuka» JIIEKTPOHHBIX oOpa3oBarenbHBIX pecypcoB (DOP) mo Bcem paspenam
IIPOrPaMMBI:.

DJIeMEHTHI MATEMATUYECKOT'O https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a

HHTerpanbHOE UCUNCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMH OJTHON IEpEeMEHHOM
JuddepenunansHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucYHCIeHUE PYHKIMH

HECKOJIbKHX MEPEMEHHBIX
JIOTIOJTHUTEIBHBIC TJIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaTeMaTHYEeCKOr0 aHaJIH3a

Paspaboranusie DOP BKIIOUaIOT TPEHUPOBOYHBIE U UTOTOBHIE TECTHI.
[Topsimok mpoBeneHuss pabOT B JAMCTAHIIMOHHOM (opMare yCTaHaBIMBACTCS OTACIbHBIMU
pacmopsHDKeHUSMU MTPOPEKTOpa Mo yueOHOU padoTe U/UiH LIEHTPOM YyueOHO-METOINYEeCKOi paboThlI.

Kamnmﬁ CTYACHT OGecnequ HUHAUBUAYAJIBHBIM HCOTPAHUYCHHBIM JOCTYIIOM K 3J'IeKTp0HHOI71

OHMOIMOTEKE MOCKOBCKOT'O MOIUTEXA

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

HNHTepHeT-pecypchl  BKIIOUYAIOT y4EOHO-METOJUYECKUE MaTepuaibl B  JIJICKTPOHHOM  BHJIE,

MMPEACTAaBJICHHLIC HA cauTe mospolytech.ru B pa3aciic: «]_ICHTp MaTeMaTU4YCCKOI O 06pa3OBaHI/I}I»

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

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

[Tone3nbie yaeOHO-MeTOAMYECKHE U MH(OPMAITHOHHBIC MAaTEPHANIBl TTPEICTABICHBl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepedensr pecypcoB MHPOPMAIMOHHO-TEICKOMMYHHUKAITMOHHON cetn «HTepHET» IJIsi OCBOCHHMS

JMCUUILTMHBL: wWww.matematikalegko.ru>studentu, www.i-exam.ru.



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=3362
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/

4.5. JInueH3noHHOE U CBOOOTHO PACTIPOCTPaHsIeMO€e MPOTrPaMMHOe

odecrneyeHue
No| HammenoBanue | Paspaboruuk [10 HocTynHocTb Ccbuika Ha Equnelii peectp
(mpaBooOmanarens | (JMIEH3UOHHOE, POCCHUIMCKUX MPOTrpamMM Jist
) CBOOOIHO OBM u B/l (npu Hanmiuum)
pacrpocTpaHsieMoe
)
1 [Astra Linux | OO0 JIutieH3HOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

4.6. CoBpemeHnHbIe IpodeccnoHaIbHbIE 0a3bl JaHHBIX U HH(POPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX AJIA OCBOCHHUA NTUCIHUIIJIMHBI:

HaumenoBanue

Ccblika Ha pecypc

JoctynHocTh

HNuadopManmoHHO-CIIPABOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

JocTtynHa B cetn
Wurepuer 6e3

00pa30oBaTeNbHBIX CTAaHAAPTOB
BbICILIEr0 00pa3oBaHUs

m/ 8
OTrpaHUYEHUN
Mugopmatmonnsie pecypest Cern http:// www.consultant.ru | JoctymHo
Koncynprantllntoc ) ' '
ITopran ®@enepanbHbIX
FOCYAAPCTBEHHBIX http://www.fgosvo.ru. JlocTymHO

J1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI

Jlann

https://e.lanbook.com/

JocTtynHa B cetn
WuTepuer 6e3
OTpaHUYECHUN
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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
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

IPR Books https://www.iprbookshop | JoctymHa B ceTu
ru/ Hutepuer 6e3
OTpaHUYCHUHN

IIpodeccnonanbubie 6a3bI JAHHBIX

baza nanHbIx HaydIHOU http://www.elibrary.ru HoctymHo

3JICKTPOHHOU OMOJIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com [ JoctymHo
noJIrTeMaTruieckas peepaTuBHO-
oubnmuorpaduueckas u
HAaYKOMCTpHUUCCKaA
(bubmmomeTpuyeckasi) 6aza JaHHBIX

5. MarepuajJibHO-TEXHUYECKOE 0O0ecneYeHue 1 CIUITHHbI

MarepuanbHO — TeXHHUYeCKast 0a3a yHHBEpCHTETa 00ECIeYMBaeT MPOBEIECHUE BCEX BHUIOB
3aHATHH, NPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIMM CAHUTApHBIM U
IIPOTUBOMNOXAPHBIM MPAaBUIIAM U HOPMaM.

Kadenpa «Maremaruka» He pacrosiaraeT coOCTBEHHBIM ayIUTOPHBIM (DOHJIOM U UCIIOIb3yeT
y4eOHBIE ayTUTOpUH U3 001ero (POHa YHUBEPCHUTETA.

[lpuy HeoOXxoaMMOCTHM Ui MpPOBEACHUS HHTEPAKTHBHBIX IPAKTHMYECKUX  3aHATHH
UCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanueckne peKOMEeHIANMH

6.1. MeToauueckue peKOMEHIANMH JJIsl MPenoaaBaTeJisi
10 OPraHM3anum 00y4yeHus

[Ipexxne Bcero, cienyer oOpaTUTh BHHUMAaHHE CTYJEHTOB Ha TO, YTO MPAKTUYECKH BEChH
M3y4aeMbIil IMU MaTepuall He TpeOyeT KaKoW-Tu00 CreluaibHOM (JIOMOJHUTENBHOMN ) MTOJTOTOBKH U
BIIOJIHE MOXKET OBbITh YCIEIIHO M3Y4YeH, €CIM CTYACHTHI OYAYyT MOCElaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHSITH JIOMAIlTHUE 3aJaHus W TI0JIb30BaThbCA (NP HEOOXOJUMOCTH) CHCTEMOM IJIAHOBBIX
KOHCYJIbTAIIMI B TEUEHUE KAXKJIOTO cemecTpa. Bomeamve B Kypc MaTaHain3a pas3/elibl SBISIIOTCS
KJIACCUYECKUMH, B TO € BpPEMsI OHU TMPAKTHYECKH OPUEHTHUPOBAHBI, TaK KaK WMEIOT HIUPOKOE
pacupocTpaHEHue MJisl PelIeHUs Pa3HOTO poja 3ajay BHYTPU CaMOW MAaTE€MaTUKU U MPHUKIAJIHBIX
3aja4. X ocBoeHre MOMOKET CTyJIeHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO W SICHO CTPOWTH
YCTHYIO M TMCBMEHHYIO peub, YCIEIIHO MPUMEHSATh HAKOIUJICHHBIE 3HAaHUS B MPOQECCHOHATHHON
JeSATeTLHOCTH.

HeoOxomuMo ¢ camMoro Havanma 3aHSATHH pPEKOMEHIOBaTh CTYJIEHTaM OCHOBHYIO H
JIOTIOJTHUTETIFHYIO JIUTEPATYpy, a B KOHIIE CeMeCTpa JaTh CIHCOK BOIPOCOB IS TMOJITOTOBKH K
JK3aMEHY.

Ha nmepBom 3aHSATHY MO TUCITUTIIIMHE CJIETYET 0053aTeIbHO TPOUH(POPMUPOBATH CTYIEHTOB
0 BHJIe ¥ opMaxX TEKYIIEeH U TPOMEKYTOUHOM aTTECTAIH 110 JUCHIUIUINHE, CPOKAX HX
MIPOBE/ICHMUS, YCIOBHUSX JIOMYCKa K MPOMEKYTOYHOM aTTECTAIUH, TPUMEHSIEMBIX BUIaX
MPOMEKYTOUHOTO KOHTPOJIS.

N3noxenne TEOPETUYECKOTO MaTepuaia JOJDKHO COMPOBOXKAATHCS WIITIOCTPATHBHBIMU
puMepamMu, TIIATENIbHO OTOOpPaHHBIMU MPENOAaBaTeNIeM TaK, YTOOBI TEXHUYECKUE TPYIHOCTH U
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http://webofscience.com/

BBIKJIQJIKW TP PELICHUHM 3aJa4d HE OTBJIECKAIM OT TJIABHOTO: OCMBICIEHUS HUIAEU U CYTH
IpUMEHsAEMBIX MeTOJ0B. CreayeT Bcerja yKa3bplBaTh HPUMEPHl NPAKTUYECKOIO HMPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHHM U (HOPMYIL.

[IpakTnueckue 3aHATHSA JOJDKHBI OBITH OpPraHW30BaHbI MpPENoAaBaTesieM TaKUM 00pa3oM,
9TOOBl  OCTABAJIOCh BpEeMs Ha MEPHOJUYECKOE BBHIMOJHEHHE CTYACHTaMH  HEOOJBIION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH IS IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHara.

[IpenogaBaTens, BeAYIIUH NPAKTUYCCKUE 3aHSATHUS, JOJDKEH COIJIACOBBIBATH Y4eOHO-
TEMaTUYECKH IJ1aH 3aHATHH ¢ JIEKTOPOM, UCIIOJIb30BaTh €UHYIO CUCTEMY 0003HAUYEHUH.

[IpenogaBatento cienyer 100UBATHCS CUCTEMATHYECKON HETIPEPHIBHOM PabOTHI CTYJCHTOB B
TE€YEHHE CEeMeCTpa, He0OXOUMO BBISBIISATH CUJILHBIX CTYJICHTOB U IIPUBJIEKATh UX K HAy4YHOH paboTe,
K Y4aCTHIO B Pa3HOIO pOJia OJIMMIIMANAX U KOHKYpCax.

CTyaeHT H0KEH OLIYIIATh 3aMHTEPECOBAHHOCTD MPENOJABaTENs B JOCTHKEHUU KOHEYHOT O
pe3ynbTaTta: B MpuoOpPETeHUH 00yJarONTUMUCS MPOYHBIX 3HAHUH, YMEHHIA 1 BIIAJICHUS HAKOILJICHHON
uH(popMaLel s peeHus 3aia4d B 1pohecCHOHaIbHOM JesTEIbHOCTH.

6.1.1. Oo6pa3oBaTe/ibHbIE TEXHOJOTHH

[TpoBenenue 3aHATUI U aTTECTAlMi BO3MOYKHO B IMCTAHLIMOHHOM (popMaTe ¢ MpUMEHEHUEM
CUCTEMBI AUCTaHIMOHHOrO 00yueHus yuusepcutera (C1O-LMS) Ha ocHOBe pa3paOoTaHHBIX

kaenpoii «MaremaTuka» JIIEKTPOHHBIX 0oOpa3oBarenbHBIX pecypcoB (DOP) mo Bcem paspenam
nporpamMmmsi (cM. 11. 4.4).

[Topsimok mipoBeneHUsT PadOT B JAMCTAHIIMOHHOM (hOpMare YCTaHABIMBACTCS OTACIHHBIMU
pacIopsKCHUSIMU TIPOPEKTOPA MO YUeOHOI paboTe W/WiM IIEHTPOM Y4eOHO-METOAMYECKON pabOTHI.

6.2. MeTroauueckue yKazaHus JAJsl 00y4aOUIUXCS 10 0CBOEHUIO
AUCHMIIHHBI

Paszpnen 1: nuddepenunanbHoe ucHuciaeHne PyHKIUI 0JHOI NepeMeHHOM

[Tpu n3ydenun nuddepeHnnanbHOro ucyucaeHus QyHKIHMA OJHOM ImepeMeHHON obpaTute
BHUMaHME Ha TOHATHE npesena (pyHKIUN B TOUKE U METOJbl ero Bbruncienus. [Ipenen — onHo u3
OCHOBHBIX MOHSITHM MaTeMaTH4ecKoro aHaiusa. [Ipu BblUMCIIeHMH TpenenoB (QYyHKUUU HaJo,

NPEXJIe BCETr0, BBLSICHUTH XapakTep HEONPEAETICHHOCTH 0 o . YroOsr
OBJIa/IETh TEXHUKOM pelIeHMs 3aJay Ha BBIYMCICHHME MPEAEsIoB, HAJ0 3HATh JBa 3aMeYaTelIbHBIX
npezena, TabJMIly SKBHBAJICHTHBIX OSCKOHEYHO MaJIbIX, MPaBMIIO JlomuTals, pa3indHble TPUEMBI
PACKpBITUSL HEOIIPEEIEHHOCTEH B 3aBUCUMOCTHU OT BUJAa (PYHKIIUHM U PEIIUTh JOCTaTOYHO OOJIbIIOE
KOJIMYECTBO 3a/1a4.

IIpy wm3yueHHM TeM, MOCBSIIEHHBIX MPOU3BOJHOW U nud¢epeHmany (QyHKIHH, HaIO0
OCMBICIIUTh WX T€OMETPUYECKUN CMBICII, TIOHUMATh pa3iinune MEXaAy HUMHU (nuddepeHyan - 3To
IJIaBHas JMHEWHas dYacTh mnpupamieHus (yHkuun). TBepao 3HaTh (Kak TaOMUIly YMHOXEHHS)
dbopmynel  audQepeHIMpOBaHUS ~ OCHOBHBIX  JJIEMEHTAapHBIX  (QYHKIMH W MpaBuUiia
muddepeHMpoBaHus (Bce, KOHEYHO, HO OCOOEHHO mpaBuio aAuddepeHIupoBaHus CIIOKHON
(GYHKITUN).

OO0parure BHUMaHUE TaKXke Ha 0COOCHHOCTU nuddepeHupoBanus GyHKINN, 3aJaHHBIX B
HesBHOU (popMe, mapamMeTpuuecKH, Ha mprueM JorapudmMudeckoro nuddepeHmpoBanus.

Crenyer 4eTKo 3HAaTh U YMETh IPUMEHATH aJITOPUTM UCCIIEA0BAaHUS PYHKUIUN U MOCTPOCHUS
rpadukoB: ompeaeneHHe TOYEK pa3pbiBa (M UX KilacCU(UKAIMIO), AaCUMIITOT Trpaduka
(BepTUKaJIbHOW, HAKJIOHHOM, TOPU3OHTAIbHOH), HEOOXOMUMBIE M JOCTAaTOYHBIE YCIOBUS
MOHOTOHHOCTH ()YHKIIMH, CYIIECTBOBAHUS JOKAJIHHOTO SKCTPEMyMa, MPOMEXKYTKOB BBITYKIOCTH U
BOTHYTOCTH (PYHKLIMU U TOUYEK Mepernoa.
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Paznen 2: nudpPepenuunanbuoe ucuncieHne GyHKIUI HECKOJIbKHX NePeMeHHbIX

[Ipu n3ydeHuu nanHOTro paszzena oopaTuTe BHUMaHUE Ha TO, YTO (PYHKIIMS ABYX IEPEMEHHBIX
MMeEET HaIJISIIHBIA TEOMETPUUYECKUM CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM MPOCTPAHCTBE

Hago ocMmbIcauTh MOHSATUS YAaCTHBIX MPOU3BOJIHBIX W MoOJHOro auddepennuana u
OCOOEHHOCTh MX BBIYHCIICHUS, OBJIAJE€Th TEXHUKOW BBIUMUCICHUS MPOU3BOJHBIX OT CJIOXKHOM
(GYHKIIMM HECKOJIbKUX mepeMeHHbIX. CremayeT oOpaTHTh BHUMAaHUE HA TO, YTO i (PYHKIIHH

L= Z(X’ y) CMCHIAHHBIC 4YaCTHBIC IIPOMU3BOJHBIC BTOPOI0 IIOpsAAKa paBHBI MEXIY co0o0ii:

0’z 0’z

OXoy  Oyox (reopema IlIBapia), To ecTh MOPSIOK MU HEPEHINPOBAHNS HE UMEET 3HAYCHHUS.
JInst GYHKIMM HECKOJBKHUX TEPEMEHHBIX CKOPOCTh M3MEHEHUS (YHKIMH B MPOM3BOIHHOM
HANpaBJICHUU XapaKTePU3yeTCs NPOM3BOJHOW IO HAMpPABICHHUIO, a HauWOOJIbIIas CKOPOCTh
U3MEeHEHHsI QYHKIIMH Oy/IeT B HAIPaBJICHUN BEKTOpA rPaIueHTa.
Crnenyer oOpatuTh B 3TOM TeMe€ BHMMaHHE Ha HEOOXOIMMOE M JIOCTaTOYHOE YCIOBHUS
CYIIECTBOBAHHMS dKCTpeMyMa (PyHKIIMU HECKOJIBKHX ITEPEMEHHBIX.

Pa3jnen 3: uHTerpajbHoOe HCYHCIEHHE

B uHTEeTpaIbHOM HCYUCIICHUH peniaeTcs 3a1a4a, 00paTHOM TO, KOTopasi paccMaTpuBajiach B

Qg epeHnaIbHOM HCYUCICHUU: HEOOXOAMMO HAWTH JUIs JaHHOW (DyHKIHH F(x) TaKyo
(GyHKIMIO, MPOM3BOAHAS OT KOTOpPOW Obla OBl paBHA 3amaHHOW. MHTerpmpoBanue (QyHKIMA —
JIOCTaTOYHO CJIOKHBIM pa3fesl MaTEeMaTHKH, OBJIaJAE€Th KOTOPBIM MOXHO TOJBKO, €CIU CTYAEHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIMYECTBO HHTETPAJIOB PA3HOIO TUIIA.

Hano tBepio 3HaTh TabJIMIly UHTEIPAIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMI, OCHOBHBIE
METOABl MHTETPUPOBAHMS (3aMEHA TIEPEeMEHHOW, ToJBeneHue mox 3Hak auddepeHnunana,
MHTETPUPOBAHUE IO YaCTSAM, MPHUEMbl BBIUUCICHUS HMHTETPajioB OT PALMOHAIBHBIX JApoOei, oT
Pa3HOI0 TUIIA TPUTOHOMETPUUECKUX (PYHKIIHIL).

Hano ocMbiciuTh €OUMHCTBO IOAXOJAa K IIOCTPOCHUIO OINPEACIEHHBIX, KpaTHBIX,
KPUBOJIMHENHBIX, IOBEPXHOCTHBIX MHTETPAIOB — IIOCTPOECHUE HEKOTOPOW MHTETPAIBHON CYMMBI U
IIPEACIIBHBIN IEPEXOL.

3HaTh TEOMETPUYECKUH CMBICT M OCHOBHYIO (DOpPMYIy BBIUMCIECHHUSI ONPEIEIECHHBIX
uHTerpanoB — ¢opmyny Heiorona — JleiiOHuna, reomerpuyeckue U (U3NYECKHE MPUIOKECHUS
OTIpEe/IeNIEHHBIX U KPAaTHBIX HHTETPAJIOB, yMETh HAXOAUT IJIOLIAAb IJIOCKON GUTYpBI, ITUHY KPUBOH,
00BbEM U IJIOIIA/Ib OBEPXHOCTH TEJ BpaIllEHUs.

7. DOHJ OlIEHOYHBIX CPEICTB

7.1.  MeToabl KOHTPOJIS M OLEHUBAHUSA Pe3y/IbTATOB 00y4eHMs

I[J'IH KOHTPOJIA YCIIEBACMOCTH W Ka4Y€CTBAa OCBOCHHUA JUCHUIIIMHBI HaCTOSIIEH nporpaMMoﬁ
NpeaAyCMOTPCHBI CIICAYIOIINEC BUJABI KOHTPOJIA:

- KOHTPOJIb TEKYILEH yCIeBaeMOCTH (TEKYIINIH KOHTPOJIb);

- TIPOMEXKYTOYHAs aTTeCcTaIws (9K3aMEH).
Haumenosanue
Bun xonTpOns
KOHTPOJIS Kpatkas xapakTepucTrka KOHTPOIIs
Ne n/mt pE3yJIbTaTOB
pe3ynbTaTOB Pe3yNIbTaTOB 00yUYEHUS
oOy4eHus
00ydeHus
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PacuetHo-
1 rpadudeckas
pabora

Texymmit

OOyvarommiics B~ TEYEHHE  CeMecTpa
CaMOCTOSITENIbHO BBITIOJHSAET PSIJl PacueTHO-
rpadudeckux padboT mo Teme pasnena. [lpu
IIPOBEPKE MPEIOoIaBaTeb OLECHUBAET Ka4eCTBO
o opMIICHHS, TPABIIIBHOCTh PACUETOB.

2 KonTposbnas

paborta Texymyaid

Pemenue KOHTPOJIbHOU paboThI
OCYLIECTBIIICTCS HAa  IOCICTHEM  3aHITUH
u3zyqaemoro pasgena. KonrpompHast pabora
BBINOJIHSACTCSI  WHAWBUAYAIBHO KaX/IbIM
cryaentoMm. llpu mpoBepke mpemnojaBareib
OLICHMBACT TPABHJIBHOCTH  MPOM3BEICHHBIX
pacyeTos.

3 Tecr Texymmit

TectupoBaHue NPOBOAUTCA HA IOCIETHEM
3aHATUM M3yd4aeMod TeMmbl. TectupoBaHue
OCYIIECTBIISICTCS,  JUOO  TpU  TIOMOLIH
KOMITBIOTEPHOM CUCTEMBI TECTUPOBAHHUS, OO C
UCIOJIb30BAaHUEM BBIJAHHBIX TECT-3aJlaHUH Ha
OymakHOM HocuTese. B pamkax tectupoBaHus
IIPOBEPSETCS 3HAHUE TEOPETUUECKON Oa3bl.

4 OK3aMeH IIpomexyTouHbIi

[IpomexxyTounast aTrTecTanusi 0Oy4aroUuxcsi B
dopme dK3aMeHa MPOBOIUTCS IO PE3yJIbTaTam
BBIIIOJIHCHHUSI BCEX BHUIOB YUYeOHOH paboTHl,
NPEYCMOTPEHHBIX YYeOHBIM TJIAHOM 10 JIaHHOU
JUCHHUITIINHE, npu 3TOM YUUTBIBAIOTCSA
PE3yabTaThl TCKYHIEIO KOHTPOJIA YCIICBACMOCTU
B TeueHue cemectpa. OIlleHKa CTeNeHU
JOCTHDKEHUST  OOyYaroIUMUCS — TUIAHUPYEMBIX
pe3ynbTaToB  OOyYEeHHS 10  JUCIMIUIUHE
MMPOBOAUTCH IMPLIIoAaBaTcjieM, BEAYIIIUM 3aHATHUA
M0 JUCHHUIUIMHE METOJIOM 3KCIIEPTHOM OIICHKH.
[To wuroramM NPOMEKYTOUHOW AaTTECTAIUH TI0
JUCHUIIIIMHE BBICTABJIACTCA OILICHKA «OTJIWYHO,
«XOPOIIIOY, «YIOBIICTBOPUTEIIHHO WITH
«HEYIOBIETBOPUTEIHHOY.

7.2.

Ixana u KPpUTEPUHU OLICHUBAHUA PE3YJILTATOB oﬁyqemm

ITokazaTeneM OIleHMBaHUS KOMIETEHLMH Ha Pa3JIMYHBIX JTallaX HX (l)OpMI/IPOBaHI/ISI SABJIACTCA
JOCTHXXCHHC O6y‘IaIOH_[I/IMI/ICH IJIaHUPYEMBIX PE3YJIbTATOB O6y‘IeHI/IH 10 JTUCHUITIIMHE (MO)IYJ'IIO).

Kpurtepun onenuBanns
Iloka3zarennb
HeynoBi1eTBOPUTEJIBLHO | YI0BJIECTBOPUTEILHO Xopomo OtinyHo
3HATh: OO6yuatronuiics Ob6yuatrouuiics OOyuarommii | OOyyaromu
JEMOHCTPUPYET MOJIHOE | AEMOHCTPUPYET csl ncs
TEOPETUYECKHE
OTCYTCTBHE WU HEMOJIHOE JNEMOHCTPUPY | IEMOHCTPHU
OCHOBbI HEJI0CTATOYHOE COOTBETCTBHE eT YaCTHYHOE | pyeT
MaTeMaTH4eCcKO -
COOTBETCTBHUE CIIEAYIOIMX 3HAHUI: | COOTBETCTBU | MOJHOE
T'o aHamsa. CIIEYIOINX 3HAHUI: e COOTBETCTB
TEOPETUYECKHE Yie
OCHOBBI
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TEOPETUYECKHE OCHOBBI | MAaTEMaTHYECKOTO CIICAYIOMIUX | CIEAYIOIIN
MaTeMaTH4ECKOIro aHaJIn3a. 3HAHWMN: X 3HAHWM:
aHaIu3a.

TEOPETUYECK | TEOpeTHYeC
ue KH€ OCHOBBI
MaTeMaTH4ec | MaTeMaTH4
KOTO €CKOT0
aHau3a. aHau3a.
Homnyckatorc | CBoOOAHO
s onepupyer
HE3HAYUTENb | mpuoOpeTeH
HbBIC OIIMOKH, | HEIMH
HETOYHOCTH, | 3HAHUSIMH.
3aTpyAHEHUS

npu

aAHAJTUTHUYECK

ux

olepanusx.

yMeTb: Oo6yuatouuiica He ymeer | OOyvaromuiics OOyuaromuii | OOyuaromu
WIN B HEIOCTaTOYHOH JI€MOHCTPHUPYET csl Hcs

PeLIATh 3ala41 | creneny ymeer: HETIOJTHOE JIEMOHCTPHUPY | AEMOHCTPH

1 YHPXKHCHUA COOTBETCTBHE €T YaCTUYHOE | pyeT

HCIONIL3YA peLiath 3ajadu 1 CJIEYIOIUX YMEHHI: | COOTBETCTBU | HOIHOE

OCHOBHBIE YIPaKHEHUS UCTIOIB3YS e COOTBETCTR

METO/pbI, OCHOBHBIE METO/IbI, pelathb 3aJa4u 1 CleIyIOMuX | He

U3yUEHHbIE B U3y4YEHHBIE B Kypce YIpaKHEHUS yMeHHii: CITeyIOTTH

Kypce MaTEeMaTHIECKOTO WCTIOJIB3Ysl OCHOBHBIE X YMEHHIL:

MaTeMaTHYeCKO | aHaIu3a. METO/bI, U3Y4YCHHBIC B | peIIaTh

ro aHajau3a Kypce 3aJjauu U pelarb

MaTeMaTH4eCKOro yIpaKHEHUs | 3aJjauu U
aHam3a. UCTIONB3YS yIpaKHEHH
Honyckarores OCHOBHBIE s
3HAYUTENbHbIE METO/IbI, UCTIONb3YS
OLIMOKH, POSIBJIIETCS] | U3YyYEHHBIE B | OCHOBHBIE
HEI0CTaTOYHOCTh Kypce METO/IbI,
YMEHUH, 10 Py MaTeMaTH4ec | M3yudeHHbIE
nokaszartesei, KOT'O B Kypce
o0yyaromuics aHau3a. MaTeMaTH4
WCTIBITBIBACT Ymenus €CKOT0
3HAYUTEIbHbIC OCBOCHBI, HO | aHaU3a.
3aTpyAHEHUs MIPH nomnyckatoress | CBo60AHO
OTIepUPOBAHUU HE3HAuuTeNb | ONepupyeT
YMEHUSAMH IIPU UX Hbl€ OIINOKHU, | MPUOOPETEH
nepeHoce Ha HOBBIE HETOYHOCTH, | HBIMHU
CUTYyallUU. 3aTpy/AHEHUS | YMEHUSIMH,

npu IpUMEHSET

AQHAJTUTHYECK | UX B

ux CUTYaIHsAxX

Olepalusx, | MOBBIIIECHH

IepeHoce oi

YMEHUH Ha CJI0’KHOCTH.

HOBBIE,

HECTaHIapTH

ble

CHUTYAIIHH.
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BJIaJIeTh: OO6yuaronmiics He | OOyuaronuiics B OOyuatommii | OOyyaromu
BJIaJIECT WA B | HEIOCTATOYHOU CsI YaCTUYHO | HcA B
HaBbIKAMH HEJIOCTATOYHOM CTeNeHM | CTENeHHU BlIajieeT: BIIajIeeT: TIOJTHOM
TIPUMCHCHM BIIajieeT 00BeMe
MaTeMaTHYeCKO HaBbIKaMU HaBbIKAMU BIIANICCT
ro aHaJIU3a K HABBIKAMU MPUMEHEHUSI | IPUMEHEHUS MIPUMCHCHHUSI
€CTECTBEHHOHA | JIMHEWMHOU MaTEMaTUYECKOr O MaTeMaTu4deC | HaBBIKAMU
YUHBIM MaTeMaTH4YeCKOro aHaym3a K KOT'0O aHaJlu3a | MIPUMEHEHH
(pu3nyeckuMm u | aHanMza K €CTECTBEHHOHAYYHBIM | K s
TEXHUYECKUM) | €CTECTBEHHOHAYYHBIM (puznueckum u €CTECTBEHHO | MaTeMaTH4
3a/1a4am. (pusmueckum u TEXHUUYECKUM) Hay4HBIM €CKOro
TEXHUUYECKUM) 3aJ]auaM. | 3aJadyaM. (pu3nyeckum | aHanmza K
OO6yuarommmiics u €CTECTBEHH
HCIIBITHIBACT TEXHUYECKUM | OHAYYHBIM
3HAQ4YUTEIIbHBIE ) 3a1a4am. (pusmuecku
3aTpyaHEHUS TpU M U
TPUMEHEHNH HABHIKOB | [1ABbIKH TEXHHYECKH
B HOBBIX cutTyanusx, | O¢BOCHBL HO |\ 5anagam.
JIONYCKAIOTCA | CpoGonHO
HEe3HAUNTENb | 1yoyrenger
HbIE OILINOKH, MOy YEHHDI
HETOYHOCTH, | o HaREIKH B
3aTPYAHCHAS | cpryarpsx
Tipu TOBBIILIEHH
AHAIIUTHIECK | o
nx CJI0KHOCTH.
oreparmsx,
nepeHoce
YMEHUH Ha
HOBBIE,
HECTaHJIapTH
bIC
CUTYaIlUH.
IIkana oueHUBaHUSA TEKYIIEro KOHTPOJIS.
HaumeHoBaHune KOHTPOJIS I
KaJjia OLICHUBaHUSA Ornucanue

pe3yabTaTOB OOYUECHHUS

PacuerHo-Tpaduueckas padbota

OtnnyHo - PaboTa caaHa B
CPOK, pacueTHas 1
rpaduyeckas 4acTH
BBINOJIHEHBI BEPHO, JTH00
HUMEIOTCS HEI0UEThI, HE
BIIHSIFOIME Ha KOHEYHBIH
pe3yJIbTar.

Xopouio - pacyeTHas 4acTh
BBITIOJIHEHA BEPHO, B
rpadUyecKoil YacTH ecTh
3aME€uyaHuAa

Y 10BIIETBOPUTENBHO - B
pacyeTHOM YacTH €CTh
3aMEeYaHMsl, METOJ]

3aganue Ha PI'P BrigaeTcs Ha

IIEPBOM 3aHATHU
COOTBETCTBYIOIIETO pa3zena
JIMCITATIIINHGBI U CAAETCS 110
OKOHYaHWH U3YUYEHUS
COOTBETCTBYIOLIETO paszzena
mucnuinHel. PT'P 1oimkHBI
OBITE BBIIIOJIHEHEI 1
0()OpMIICHBI B COOTBETCTBUHU C
TpeOOBAaHUSMU METOAMYECKHUX
yKa3zaHui Kadeapol.
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BBINOJIHEHUS rpaduyeckoit
4acTH BbIOpaH BEPHBIN

HeynoBnerBopurensHo - B
pacyeTHOM U rpapuIecKoit
4acTsIX €CTh rpyObie
3aMeyaHusl.

KonTponbHas padota

OmimmuHO - PaboTa BbICOKOrO

Ka4yecTBa, YPOBCHb
BBITIOJIHCHHUA OTBCYACT BCEM
TpeOOBaHUAM, TCOPETUUECKOE
coJiepKaHue Kypca OCBOECHO
MOJIHOCTBIO, 0€3 MpoOeoB,

HE00XO0UMbIE IPAKTUUECKUE
HaBBIKH PabOTHI C OCBOCHHBIM
MaTepuagoM chOpMHUPOBAHBI,
BCE MPETyCMOTPEHHbIE
MPOrpaMMoi 00ydeHUS
y4ueOHBIE 3aJaHHS BBITIOJTHEHBI,
1100 HEKOTOPbIE U3
BBINOJIHEHHBIX 3aJaHUH
coJiepKaT HE3HAUUTEIIbHbIE
OIHUOKHU

Xopouio - YpoBeHb
BBINOJIHEHUS pabOThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUIl, TEOPETUUECKOE
COJIEpKaHUE Kypca OCBOEHO
YaCTUYHO, HO ITPOOEIbl He
HOCSAT CYIIECTBEHHOI'O
XapakTepa, HeoOXOMMbIe
MMPAKTUYICCKHUEC HABBIKH pa6OTI>I
C OCBOCHHBIM MaTEpUaAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
HCEKOTOPBIC BU/IbL SaI[aHI/Iﬁ
BBIITOJIHEHEI C OIITMOKaMH.

Y 10BIIETBOPUTENBHO -
Teopernueckoe conepxaHue
Kypca OCBOEHO YaCTUYHO,
HEO0OXOIUMBIE MPAKTUIECKUE
HaBbIKU PabOTHI HE
chopMHUPOBaHbI, OOJIBITUHCTBO
MPEAyCMOTPEHHBIX
MIpOTrpaMMOM 3aJJaHNN He
BBITIOJIHEHO; TIPU
JIOTIOJTHUTEIBHON
CaMOCTOSITeNTLHOM paboTe Hal
MaTepHUajoM Kypca BOZMOKHO
TTOBBINICHUE KaYeCTBA
BBITIOTHEHUS YY€OHBIX
3aJJaHuM.

Hey,[[OBJICTBOpI/ITCJ'ILHO -
TCOPCTI/I‘ICCKOC COACPIKAHUC

3amura TEMbI BKIIOYAET
pelieHue 3a1a4 B ayJIMTOPUH B
TEYEHUE OJTHOM Taphl U
MPOXOJIMT IOCTIE U3YICHHS
COOTBETCTBYIOIIETO

paszaena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OIICHUTH CHOPMHUPOBAHHOCTH
koMneTeHnuii. Ha oTBeTEI
otBoauTcA 1,5 gaca.
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Kypca He OCBOEHO,
HEOO0XOMMBIC IPAKTUICCKHE
HaBBIKH pa0OTHI HE
c(OpMHPOBAHBI,
IPEyCMOTPEHHBIE
MpOrpamMMoii 3aJ1aHus He
BBITTOJTHEHBI

TecTupoBanue 1o MpONIEHHON
TEME

Tect conepxut 20 3agaHuid,
IIpaBWIbHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET 1
Oamty. Bpemst TectupoBanus -
30 munyt. CTyaeHry
MPEAOCTABIIACTCS JIBE MOIBITKH
TUTSL TIPOXOKJICHHS TECTa.
MaxkcuMasbHas OLeHKa 33 TEeCT
- 20 6amnos. TecT cuutaercs
YCHEIIHO MPOUIEHHBIM, €CIIH
CTyneHT fnan He meHee 60%
MPaBUIILHBIX OTBETOB (HAOpas
He MeHee 12 6aioB).

TectupoBanue
OCYIIECTBISETCA, JINOO TIpU
MOMOILIY KOMITBIOTEPHOM
CUCTEMBbI TECTUPOBAHHUSL, OO0
C UCIOJIb30BAaHUEM BBIAHHBIX
TeCT-3aJJaHUi Ha OyMaKHOM
Hocutene. Bpems
tectupoBanud 30 MuH. 3aTeM
OCYIIIECTBIISICTCS POBEPKa
TeCTa 3K3aMEHaTOPOM U
BBICTaBJISIETCS OLIEHKA
COTJIACHO METOJMKE
BBICTABIJICHUS OLICHKH.

Ikana oueHUBAHUA IPOMEKYTOYHOM aTTECTALMU: IK3AMEH.

IIIxama onieHnBaHus

Omnucanue

OTJIINYHO

BoinonHeHs! Bce BUIbI y4eOHOH pabOThI, PEIyCMOTPEHHBIE YUEOHBIM
wiaHoM. CTyAEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUH,
HaBBIKOB MPHUBEIEHHBIM B TalOlMLAX IIOKa3aTeNsM, OIEepUpyeT
IpUOOPETEeHHBIMU 3HAHUSIMH, YMEHUSMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTyalUsAX IOBBIILICHHON CII0)KHOCTH, HE MCIBITBIBACT 3aTPYAHEHUN
IIPH AHAJIUTUYECKUX OIepalusax, NEpPeHOCEe 3HAHUKW W YMEHUH Ha
HOBBIE, HECTaHJAPTHBIE CUTYallUH.

Xopomo

BeinonHeHs! Bce BUAbI y4eOHOU paboThl, IPEeTyCMOTPEHHbIE YUeOHBIM
w1aHoM. CTyIeHT NEMOHCTPUPYET YaCTMYHOE COOTBETCTBUE 3HAHMM,
YMEHM, HaBbIKOB IIPUBEIECHHBIM B TaOJIMIaX MOKa3aTeNsIM, OEPUPYET
PUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMHU, HABBIKAMU, IPUMEHSIET UX B
CUTyallUsX TIOBBIIIEHHON cnoxkHocTH. [Ipu 3TOM MOryT OBITH
JIOMYIIEHbl He3HAYUTENbHBIE OMIMOKH, HETOYHOCTH, 3aTPYAHEHUS MIPU
AHAIUTUYECKUX ONEpalusiX, MepeHoce 3HAaHUNH M YMEHUN Ha HOBBIE,
HECTaH/IapTHbIE CUTYAIIUH.

yI[OBJ'ICTBOpI/ITeJ'ILHO

BoinonHeHs! Bce BUIbI y4eOHOH pabOThI, IPEIyCMOTPEHHBIE YU€OHBIM
w1aHoM. CTyZIEeHT JE€MOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUIA,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TabIuIax IOKa3aTelsM,
JIOMYCKAIOTCS  3HAYUTENbHbIE OINMOKH, MPOSBISIETCS OTCYTCTBHE
3HaHWH, yMEHUH, HABBIKOB I10 PSIY ITOKA3aTeNeM, CTyIEHT UCIIBITHIBAET
3HAYUTENIbHbIE 3aTPYAHEHHUs] TIPU ONEPUPOBAHUM 3HAHUSIMU U
YMEHMSIMHU IIPU UX NIEPEHOCE HA HOBBIE CUTYALINH.

HeynosnersopurenbHo

He Beimmonmnen oguH wuiaun  Oosee  BUAOB  yuyeOHOM  paboTHI,
IOPEIYyCMOTPEHHBIX y4eOHBIM IUIaHOM. CTYIEHT JI€MOHCTpUpPYET
IOJTHOE OTCYTCTBHE WJIM HEJOCTATOYHOE COOTBETCTBHE 3HAHMH,
YMEHWH, HaBBIKOB TIPUBEJACHHBIM B TaONUIAX IIOKa3aTelrsiM,
JIONYCKAIOTCS  3HAYMTENbHbIE OIIMOKH, MPOSIBISIETCS OTCYTCTBHE
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3HaHUM, YMEHUM, HABBIKOB 110 PNy IOKa3aTelled, CTyJAEHT HE MOXKET
ONEpUPOBATh 3HAHMSAMU W YMEHUSAMH IIPH HMX IIEPEHOCE HAa HOBBIE
CUTYallUH.

7.3. OueHovHbIe CpeacTBa
7.3.1 TeKywmii KOHTPONb

KoMmiekr 3amannid
JJIsl BBINIOJTHEHNUs pacdyeTHO-rpaguyeckux pador (PI'P)
1o aucumIuinee « MareMaTH4ecKuil aHAJIM3)

Teopust npenenos u auddepeHuuposanue GyHKUHMH OAHON NepeMeHHOI

1. Haiftu npenensi:

Iim(z_n)z_(1+n)2 lim \/n+2—\3/8n3+3

”_’m(l—i-n) —(2—n) n—oo 4n+5+n

_(2n*+3 " 3+l
!112(2”2“] Iimn(\/n2+1—n) ”m(n—loj :

, n—oo , n—o n+1

i 2x% +11x +15 I 4x°

wp— Im—

*>-3 X+3 . x-0 5in“ 3X .

.oomt gt . sin3x

lim—m—— lim . _ ctg7x

Ne>oo 3n+2 +5n x—0 1_eX2 XILrPO(l 3X)
0, X<—rx

y=<sinx, —z<x<0

7, x>0

2. UccnenoBaTh Ha HEMPEPHIBHOCTD M BBIIOJIHUTD YEPTEXK:

3. Haiitu npou3BoHYI0 GyHKIUU:

2(3x3+4x2—x—2)

y= 151+ x ' y = Inarcsinv1—e*.
3P+l
3t
tg X — Ctg X ([t
:arct - = =SIn —+t .
TR ’ (3
___cosbx = arctg’ ————+sinIn2x
d 3sin(12x +1) y=art 1 2y2
y:arctg?’lnﬂ —(Jx
X+2 y—( X)
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. X
sin(X—2y)+—=7xX
( ) y x=e ' cost, ¥ =€ cost

4. CocTaBuTh YpaBHEHMsI KacaTeIbHOW M HOPMAalM K JIaHHOM KpUBOH B TOUKe ¢ aOcuuccoi

y=x2+8Jx—-32, x,=4.

5. IIpoBecTH MOJIHOE MCCIIEA0BAHUE U TIOCTPOUTH TpaduK X
@DYHKIHH HECKOJILKHX IepeMeHHbIX
x* +3y?

14 4

7=
y 2l =17 . Xy
1. HaI/ITI/I YaCTHBIC HpOI/I3BO,Z[HI>Ie BTOPOTO ITOPsAAKa, Y6e,HI/ITI)Cﬂ qTO0 % yx o

Sy
Vx| Mo(46)

2. Haittu rpagment gpyrxuma 2= F(%Y) B rouxe Mo (%o, Yo) .
3. UccneioBaTh Ha 3kcTpeMyM yHkuuio 2= X" =X+y*+2y
HNuTerpupoBanme

Bo1uncianthb HEONIPEACJICHHbIC HHTEI'PaJIbl

dx
j2(x+\/§, [x-27dx _[(X+l)ede, [xcos3xdx  [e*cosxdx

dx dx I x+18 dx X+1 sin® x

5 ) dx dx
X°—6x+18,

J x> +6X+5, (x=6)(x+2) Jx2+3 ) I(:oszx

Boruncaurtsb ONpPEeacJECHHbIC HHTEIPAJIbI

7.6 1 dx 1 ed dX
3sin? xcosxdx —_— x —1)e*dx _
£ ) £N/1+3x, £( ) ) {x\/7+lnx,

6 2 14 x? <4 dx 1%2 4 2x

dx = X X x
{1+«/3x 2 Jzarctgx {(3X+5)2, { x>+l
V3 X3 9 7.6

—dx Ja—x? 3sin? xcosxdx
g\/1+x2 , £ ‘ de, ! J\/l+3x

Jl'(x—l)exdx 1

0

XN 7T+Inx

HecoOcTBeHHbIE MHTErPaJIbI

1. YkaxwuTte, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISICTCS] CXOSATIIIMCS

T\/;dx, Tx’e’dx, T\/de
1 1 1 .

X

0:
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© dx

2
2. BBIYHCIIMTE UHTErPaJl, YCTAHOBUTH €10 CXOAUMOCTb MJIH PACXOIUMOCTh —» 1+ X

[In xdx
3. BerauciuTh HUHTCrpajl, YCTAHOBUTL €T0 CXOAUMOCTD WJIN PACXOJUMOCTD 1

a dx

4. Bbuuciuth HeCOOCTBEHHBIH HHTETpai © Jx , YCTAHOBUTB €r0 CXOAUMOCTb MJIN
pPacxoIUMOCTb.

1
dx
2
5. BeIuucauTh HECOOCTBEHHBINM UHTErpall -1 ©° | yCTAHOBHUTD €r0 CXOTUMOCTD UJIH

PacxoauMOCTb.

Kparnble uHTerpaibl
1. U3MeHUTh NOpSAOK UHTETPUPOBAHUSI B IBOTHOM MHTETpaJie

2 6-

X 2-
jdx j f(x,y)dy _l[dy jyf (x, y)dx
a. o 2X , b. © Jy )

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

2. Beraucnourse (P)

3. Beruucinuts

J'J'(12x2y2 +16x°y* ) dxdy;
D

D: x=1 y=x% y=—Jx.
4. BeUuCInTh

[ (x* + y)dxdy,

(D) D — MHO€ECTBO TOUEK IJIOCKOCTH, OTPaHUYCHHOC JIMHUAMUA

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

5. Haiitu nnomane GUrypsl, OrpaHM4E€HHON TaHHBIMU JTUHUSMU
y=3/x, y=4e*, y=3,y=4
—_— 2 —
6. Haiftu momans GpuUrypel, orpaHudeHHol muamsamu Y = X Y =—X+ 2

8. Haiiti 06BeM Tena, momydennoro Bpamennem Bokpyr ocu OY  duryps, orpanmdennoit

JIMHUSIMU y:X31 y=1 XZO.

9. HaiiTi 06beM Temna, momydeHHoro BpamenneM Bokpyr ocu OX duryps1, orpanmdennoit

JIMHUAMU y=Xx. Yy _X.



KonTpoJsbHbIe padoTsl (IpUMeEpHI)
BapuaHT

1. IToctpouts rpadux: Y = 3cos2x
2. Haittu npenensi:

(5—n)2 +(5+ n)2

lim . _ Iiml—COSZX i x3—x2-x-2
n—o0 2 im
1) "(B=n) =(54n)T gy g2 3) 12 X°—2X% + X2
2 1
. AUXT-x-1 . (1+XC0S2X ¥
lim——— ||m(—j i ( N N )
4) 7 In(x-1) 5) >0\ 1+xcosx ) g) lim{x—Vx*-x+1

X, X<0

y={x* 0<x<2

3, Xx>2
3. HccnenoBath Ha HENPEPHIBHOCTD U BHINOJIHUTH YEPTEXK:
Bapuanr
1. HaliTi npou3BoiHYyIO Y
JIx
=arctg® In—— _
AR I 6) Y (vx)
X3
sin(x—2y)+—=7x :
B) y r) x=e‘cost Y =¢€ cost
: [1 1 J
lim| ——
2. Haiitn 77\ X arctgx
f(x)=x*+ iz
3. IIpoBecTu NOIHOE UCCIIEOBAHUE U TOCTPOUTD I'paduK X",

Bapmuanr.

ou
Nel. BerancnuTpe NpOU3BOAHYIO 110 HAIIPABIECHUIO OS u Haiitn MOZYJIb BEKTOpA IpajueHTa s

X 3
U=2Xy+—+12
(1)YHKI_II/II/I \/y B TOUKEC A(6’9’ 1) B HAIIpaBJICHHUU, COCTABJIAIOIIECM C OCAMU

cosw—§ cosﬂ—§ <z
71 71 )/

KOOPAWHAT YTJIBI 2.
_ 2
Ne2. MccnennoBath Ha 9KCTpEMYM (DYHKIIUIO z=xy(l-4x" -4y) -5 .
dz
4 - -
N3, Z2=In(y—=x")  x=+sint, y=cost prum dt .

Bapuant
Bvoiuucanumoes:

(2x +1)-In xdx

—_———

T dx
1 3Vx-2 2.



3x% —4 sin® 3x 2x-1
dx. dx. X.
3,'[x2+4x 4_'[cos23x 5,'[\/4—236—362
1. BBIUMCIUTH UHTETPATIBI:

+00

X

Je [

xe ——

1 dx . e X Inx .

N300pa3uth 00J1aCTh HHTETPHPOBAHUS M W3MCHHUTH IOPSJIOK HHTETPUPOBAHHS B IOBTOPHOM
HHTErpaic

0 Va5
[dx [ sy
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Berancnuth momanbs GUTYpHl, OTPAaHUYECHHOW JIMHHUSMH
2
y=2-x", y=x.

BapuaHT 3a1aHuii TPEHUPOBOYHOIO TECTA.

3agaun
y arcctgi/x dy
1 yacrn 1. y=sininx, y’,y"=? 2. X ' 3.
y=3x"+xe*,%,=2,1x=0,1, 1y —?
4. HaitTn npou3BOIHYIO Y :
_ sfsin* X3
a) y= X 6) y= Xarctg7x
¥ + Y = cos3x ) .
B) X r) X=cost+sint, y =sint—tcost
2
5. VccenoBarh Ha SKCTPEMYM F(x)=(x=3)"(x=5)
e2x
y y=
6. HaiiTu uHTEpBaIbl MOHOTOHHOCTH X .
3
f (X)ZX——16X [_51]
7. Haiitu HauOonbliiee, HauMeHbIIIee 3HaYeHNE PYHKIIMH 3 Ha oTpe3ke L ™
1
_ 2 X==
8. IlocTpouTs KacaTenbHyIO K TpaduKy QYHKIIUU f (X) = 3arccos x B TOUKE 2.
2 yacthb 9. Haiitu npenemnst:
2 2
“m(3+n)2—(2+n)2 lim tg2x - X2 +2x-3 Iim@
1) "*(2+n) —(1-n) 2)-0e” =1 3) x>3x°+5x* +6X 4) x>y (93X
3 yacTh
0, X<-rx
y=<sinX, —z<x<0
10. HUccnenoBaTh Ha HETIPEPHIBHOCTH U BBIMIOJTHUTH YEPTEK: 7, x20
3
f(x)= 2X
11. IlpoBecTu nonHoe MccaeA0BaHNE U OCTPOUTH TpaduK X" -4,
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Jlis mpoBefeHUs TEKYLIEro KOHTPOJS 3HAHUN CTYJIEHTOB B JUCTAaHIIMOHHOM ¢opMare B
pa3paboTaHHbIX Kadenpoil «MaTeMaTuka» OHJIAHH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (IPOOHBIE)
TECTHI.

7.3.2. IlpoMekyTOYHAS aTTECTALUA
KommniekT Bonpocos

Bonpocb! K ak3aMeHy

(151 o1leHKH KOMIeTeH M)

JAudpdepennnaibHoe HCHHCAeHHE PYHKIMI OHOM NTepeMeHHOM KomneteHuum
IToHATHE QYHKIMOHANIBHOM 3aBUCUMOCTH, KJlaccu(UKanus GyHKIUH.
OrnpeziesieHe U TUIIBI YUCIIOBOM MOCIE0BATEIbHOCTH

[Ipenen 4nucnoBoOi MOCIEI0BATEIBHOCTH.

Apudmernueckue oneparyy Hajl NOCIE0BATEIbHOCTIMHU

Ycnosus CyILIECTBOBaHUS KOHEYHOTI'O npenaesna YHUCIIOBOU
nocyueoBarenbHOCTH (Teopembl Ko u Beliepimtpacca)

Bropoii 3aMeyaTenbHbli peaen

IIpenen ¢ynkuuun. Omnpenenenus. [‘eomerpuueckas HHTepHpeTaLys
noHaTus npexaena Gyakun. CBOCTBA MpeesioB

beckoneuno mainble, 0eCKOHEYHO O0bIINe PYHKIUH

IlepBbIi1 3aMeUaTeIbHbIN Npeaei

beckoHeuHO Malible BeIMYMHbBI. DKBUBAIIEHTHbIE OECKOHEYHO Majble U UX
WCI0JIb30BaHNE IIPU BBIYMUCICHUHU IIpeeioB. Tabauia 3KBUBaJICHTHBIX
0OECKOHEYHO MaJIbIX

HenpepbBHOCTh PYHKIIMH B TOYKE M HA IPOMEXyTKe. OTHOCTOPOHHHE
npenensl. Kinaccudukanus Touek pa3ppiBa rpaguka

CoiicTBa GyHKIIHII, HEMIPEpHIBHBIX HAa OTpe3ke (TeopeMsbl Beiiepiirpacca,
bonwiiano — Komn)

ITpousBosHas. ['eomerpuueckuit 1 GU3MYECKH CMBICI TPOU3BOIHOM.
KacarenbHast 1 HOpMasb K IIJIOCKOM KPUBOM

Tabnuia npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (QYHKIUN

CBs13bp MEX]ly CYIIECTBOBaHHUEM MPOU3BOAHON (YHKIIUHU B TOUKE U
HENPEePbIBHOCTHIO (PYHKLIUHU B TOM ke TOUKe

[IponsBogHas CyMMBbI, IPOU3BEICHHS, YACTHOTO. [[pon3BoaHAs CII0KHON 1
oOpaTHOU GyHKIUH

ITpon3BosiHas mapamMeTpUUYECKH 3alaHHON (YHKLIUU

[IponsBonHas GyHKIMY, 3aJaHHON HESIBHO

JuddepennurpoBanme ci0XHOM Moka3zaTeabHON GYHKIUU
Huddepenunpyemocts. Juddepenunan. I'eomerpruueckuii cMbIc
auddepennmana

OcHoBHbIE TeopeMbl TuddepeHmanp-HOro ucuncienus (Teopema depma,
teopema Pois, Teopema Jlarpanka, reopema Komn)

[IpaBuno Jlonurans

Mhnuorounen Teinopa u ero csoiictBa. @opmyna Teinopa. OcrarouHblil
uiieH ¢popmyiel Telnopa B popme Jlarpanxa u [leano

AcumnToTsl rpaguka QyHKIIN

OkcrpeMyM. Heobxommoe yciaoBue 3kcTpemyma

OxctpemyM. HeobxoaumMoe ycimoBue sKCTpeMyma

OIlK-1
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JlocTaTouHBIE YCIOBUS KCTPEMyMa

JlocTatouHoe yciaoBue Bo3pacTaHus (yObIBaHUs) GYHKIUU

Haubonbiiee u HanmMeHblllee 3Ha4eHNs PYHKIUY HA OTpe3Ke

BrIyKIJIOCTH, BOTHYTOCTb, TOUKA Mepernda. JloctaTouHoe ycloBue
BOTHYTOCTH (BBIITYKJIOCTH)

HeobOxonuMmoe ycroBue Touku nieperuda. JloctatouyHoe ycloBue rneperuda

OO61as cxema NOCTPOCHHUS U UCCIIeJOBaHUs rpaduka QyHKINH

@DYHKUIMHN HECKOJBLKHUX MepeMeHHbIX

KomneTteHuumn

OmnpeneneHne 1 rTeOMETPUIECKUN CMBICT (YHKIIMU IBYX NEPEMEHHBIX

Jluauu ypoBHS QYHKIIUU IBYX NTEPEMEHHBIX

YacTHble MPOU3BOIHBIE (PYHKIIMH HECKOJIBKUX MMEPEMEHHBIX, UX
TE€OMETPUYECKUN CMBICT

DYHKIMH HECKOJIBKUX NMEPEMEHHBIX, TOHITHE MOIHOTO nuddepenmana

JuddepenunpoBanne cI0XKHBIX GYHKIHH HECKOIBKUX NMEPEMEHHBIX

[Ipou3BoIHbIE BBHICIINUX MOPSAKOB (PYHKIIUH HECKOJIBKUX MEPEMEHHBIX.
Cwmemannbie mpousBoanbie. Teopema [lIBapia

HpOI/ISBO,I[HaH Q)YHKHI/II/I HCCKOJIbKUX IICPCMCHHBIX 110 HAIIPABJICHHIO

HpOI/I3BOIlHa$I 110 HAITPABJICHUIO U I'PAJUCHT CKAJIAPHOIO IMOJIA

3KCTpeMYM (bYHKI_II/II/I HCCKOJIbKUX IICPEMCHHBIX

Heo6xoanMoe u 10cTaTOYHOE YCIIOBHSI SKCTpeMyMa (DYHKIIMH ABYX
IIEPEMEHHBIX

OIIK-1

HNHTerpajbHoe HCYHCICHUE

KomneTteHumu

[TepBooOpasnas, HeonpeaeneHHbIH nHTerpa. Tabauia OCHOBHBIX
WHTETPAJIOB

3ameHa NepeMEHHON U MHTETPUPOBAHUE 110 YACTSIM B HEOIPEIECIICHHOM
HMHTETpaJIe

WuTerpupoBanue ¢ mMOMOIIBIO MOABEACHUS 10T 3HaK nuddepenimaa

WuTerpupoBanue palinoHaIbHBIX Apobei

WHuTerpupoBanue 1o 4acTsIM U 3aME€HA IEPEMEHHOH B OIIPe/IeIECHHOM
UHTETpajie

WHTerpupoBanne TpUroHOMETPUYECKUX (PYHKIIMN, OCHOBHBIE TPUEMBbI

WHTerpupoBanue UppaloOHAIBHBIX (PYHKIHI

yHI/IBepCaJ'ILHaSI TPUTOHOMECTPUYICCKAs MOJACTAHOBKA

OmnpeneneHHblil UHTErpai u ero coiicrea. @opmyna Herorona —
JleiiOHM1Ia

[IpunoskeHust ONpeAEIEHHOrO NHTErpala K pEHIeHUI0 TEOMETPUYECKHUX U
¢bu3nyeckux 3aaaq

Brruncnenue niomanei ¢ HOMOIIbIO ONPeIeIeHHOI0 HHTErpaia

Beruucrienue nmiomaay v JUIMHbL KPUBOH, 3a/JaHHON YpaBHEHUSIMU B
napaMmeTpuieckoin popme

Brrunciienue miomany KpUuBOJIMHENHOTO CEKTOPA B IIOJISIPHBIX
KOOpJMHATAX

BrruncieHue QIMHbBI AYyryu ¢ TIOMOIIBIO ONIPCACIICHHOTO MHTCTpaJla

Brruncienue QIuHbBI Ayru KpHBOﬁ, 3aJlaHHOM MapaMCTPpHUICCKHU

Brruucnenune o0bemMa Tena BpameHus ¢ MOMOIIBIO OTIPEIeTICHHOTO
WHTErpaia

Brranciaenue IIomaan MMOBEPXHOCTHU TEJIa BpAIlICHUA

HecoOcTBeHHBIE HWHTCIpaJIbl ICPBOI'O U BTOPOI'O THUIIA. [TonsaTus
CXOAUMOCTH U PACXOIUMOCTH HECOOCTBEHHOT'O HHTCrpaia

OIlK-1
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\ HecoOcTBeHHBIE HHTETPATIBI OT PAa3PBIBHBIX (YHKIIUHA

Tumnosbie BApUAHTHI OUJIETOB
o gqucuuminae «MareMaTundecKui aHaJIn3»

MUWHUCTEPCTBO OBPA30BAHUS M HAVKHU POCCUIICKOU ®EEPALINN
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHWI MOJMTEXHAYECKHWI YHUBEPCHTET»
(MOCKOBCKMI1 TOJIUTEX)

How

5.

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Marematukay
HuciunnuHa «MaTteMaTHYeCKUl aHaJIu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

[TepBooOpasHas, HeonpeAeIeHHbIH HHTerpall. Tabauiia OCHOBHBIX HHTETPAJIOB.
dx

o 4
BoruncnuTh HeornpeneeHHbI HHTETpal Y5-x+5-x

Haiitu rpaguent QyHkiuun Z=YNJXY B rouke M 0(1’4) )
YKaxuTe, Kakol U3 HeCOOCTBEHHBIX HHTETPAJIOB SBIISCTCS CXOSIIUMCS

T\/;dx, Tx’3dx, T\/;dx
1 1 1 .

—X
Haiinurte skcTpeMyMbl M TOUYKH eperu6a Gpynxiuu Y = (x=De ™",

YTBepxkaeHO Ha 3acenannu Kadeapsl MareMaTuku «_31» 03 2026 r., mpotokosa Ne 7
3aB. kadeapoi O.M. bapanosa / /

MUHHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMCKOI ®EJIEPAIINN

®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHWE BBICIIIETO OFPA3OBAHUS
«MOCKOBCKHUM MOJMUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®daxynpTeT 0a30BBIX KOMITETEHITHH, kadenpa «MaTtemaTuka»
O6pazoBatenpHas mporpamma 15.03.03 «[Ipuknagnas MexaHuKa»
Kypc 1, cemectp 2

IK3amMeHANMOHHBIN OmiteT Ne 1

HecoOcTBeHHBIC HHTETpAIBl TIEPBOTO M BTOPOTro TUTA. [TOHATHS CXOAUMOCTH H PACXOJIUMOCTH
HECOOCTBEHHOT'O MHTErpaa.
t 2t?
o o X= 30 YT 3
2. Haiitu mpousBoaHyto GyHKIINHU, 33JaHHON TapaMeTPUIECKU 1+t 1+t

L2 2
3. Hccnenosats Ha sxctpeMyM (yHkumio 2 =X —X+ Y +2Yy,
7.6
j35in2 X cos xdx

4. BblYMCINUTH ONpENIeNIeHHbI HHTErpal 0
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5. Haiitn 06BeM Tena, moTydeHHOTo BpameHneM Bokpyr ocu OX  ¢urypsl, orpannueHHOM

JIMHUSIMHU y:X3, y=1 XZO.

YTBepxkaeHo Ha 3acenannu Kadeapsl MareMaTuku «_31» 03 2026 r., mpotokosa Ne 7
3aB. kaeapoi O.M. bapanosa / /

JUiist mpoBeIeHUS IPOMEKYTOYHOTO KOHTPOJISI 3HAHUH CTYIEHTOB B TUCTAHLIMOHHOM (popmate
B pa3paboTaHHbIX Kadenpoi «MaremaTHKa» OHJIAH-KypcaxX UMEIOTCSI UTOTOBBIE TECTHI.
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