[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
OWO: Makcnmos Anekceit bopucasfHUCTEPCTBO HAYKHU U BBICILIETO OBPA3OBAHM S POCCHUICKOM ®EJEPALIUN

FlomkHOCTb: AMPEKTO G P OCRIRBE R B SR A BAS HAMHOE OBPA3OBATEJIBHOE YUPEX/IEHHUE BBICIIEIO OBPA3OBAHIS

[ata nognucanus: 14.08.2026 11:53:20 . .
VHYKabHbIii NPOTpaMMHbITE Klio: «MOCKOBCKHUHM NOJIUTEXHUYECKNU YHUBEPCUTET»

8db180d1a3f02ac9e6052125672742735¢18b1ds  (MOCKOBCKHH MOJIUTEX)

q)aKYJIBTeT MaIIMHOCTPOCHU A

YTBEPX/JAIO
Jlexan

5 /E.B. Caponos/
« 26 » ¢epans 2026 T.

PABOYAS ITPOI'PAMMA TUCIUAITINHBI

«MaTeMaTHYeCKHUN aHAJINU3)»

HamnpaBnenue noaroroBku
29.03.04 «TexHos0TUs Xy/10:K€CTBEHHOH 00PaA0O0TKH MATEPHUAJIOB)

[Tpodunb
«Pa3paboTKa ¥ NPOU3BOACTBO M3/1eJIMH MPOMBIIIJIEHHOT0 JU3AIHA)

KBanudukanus
bakaaasp

®opmbl 00yueHus
Ounasn

Mocksa, 2026 r.



PaspaboTumnkmu:

JoueHt, KaH/. e/l HayK, JOIEHT - % /AWM. ApxaHTenbcKuii/

CoraacoBano:
3aB. kadenpoii «MaremaTuka,

KaHJI. TeXH. HAYK, TOI[CHT /O.M. bapanosa/



N

o

Conepxanue

Llenu, 3a1a4u ¥ IIIAHUPYEMBIE PE3YJIbTATl O0YUCHUS IO AUCHUTUIMHE. .. ..eveeeeeenaene..
MecTo TUCHHILIMHBI B CTPYKTYPE 00pa30BaTEIIbHOM MIPOTPAMMBI. .. ...\veeeeeeaneanennsns
CTpyKTypa U COACPKAHNUE TUCIIUTIITIHBL. . . ..t ueneetenteneeneeeeatenteneeneateeeneenenneneenes
3.1. Buasl y4eOHOU PAOOTHI U TPYTOCMEKOCTD. ... uettteneeneenennenteneeneaneneneeneans
3.2. TemaTu4ecKui TUIaH U3YYCHUS JUCIUTUTIHDL. . .. ..ueenteeeneaneaneeneneeneenennenenns
ICRC TN @10 (5072121 0 (530112 (0110701011210 51 5 SRR P
3.4. Temarnka CEMHHAPCKUX/TIPAKTUYECKHUX U JTAOOPATOPHBIX 3aHATHH. .......... ...,
Y4eOHO-METOAMUECKOE U MHPOPMAITMOHHOE OOCCIICUCHHE.. . ... vvveneeeneenaenneeneennannnn,
4.1, HOPMATHUBHAS JTATCPATYP. + v eennreenteenneeenteenneeenseeneeanseanneeaeeanneenneeanans
4.2, OCHOBHAS JTHTECPATYPA. -+« uveneenrenteeneenneneeneenteaneentenneeneenssateanseenaeesseennns
4.3. JIOTOTHUTEIBHAS JTHTEPATYPA. « « e e neeeneenteteeneeeneenteateeneete et eneeaneeneennenan
4.4, DNEKTPOHHBIC 00PAZOBATCIBHBIC PECYPCBL. ... ettt eetenteneentenneaneennenneeneenanns
4.5. JIuneH3nOHHOE U CBOOOHO PaCIpOCTPAHIEMOE IPOTPaMMHOE 00ECIICUCHHE. . ... .
4.6. CoBpemMeHHBIC MpodeccHoHATbHBIC 0a3bl JAHHBIX U NHPOPMAITUOHHBIS
CIPaBOYHBIC CHCTEMBI

MartepHaabHO-TEXHHUECKOE OOCCTICUCHUEC. . ... nvenseneeneerentanseneananeeneeneanenneneeneaens
J\Y (55100 12 B (5107 (S 1S X0V (32 D €112 0 SO

6.1. Meroauueckue peKOMEHIAIMH JIs IPENOoJaBaTelNs [0 OpraHu3alud 00y4eHusl. .

6.2. Meroandeckue yka3aHus il 00yJarOMUXCsl IO OCBOCHHUIO TUCIHUIUIHHEL. . ... ......
LOJO 20101 (833 (0121503 0 s o 1o (3 : TP

7.1. MeTo1bl KOHTPOJISI ¥ OIICHUBAHUS PE3YIIBTATOB OOYUCHUS . ... vvereenrennenennnnnn
7.2. lllkana u KpUTEPUU OLIEHUBAHUS PE3YTBTATOB OOYUCHHUA. . veneeneeeneannenennnnn.
7.3. OTICHOUHBIC CPEIICTBA. .. v uveenteenteenteennaeenteeneaeenteenaeeaneeeseeaneeanneenn e

13

14
14
14

15
16
16
17
21



1. lenu, 3a7a494 ¥ NVIAHUPYEMbIe pPe3yJIbTaTbl 00y4eHHs 10
AUCHUILINHE

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

- BOCIIUTAHHUE y CTYJEHTOB O0ILell MaTeMaTHu4eCKON KyJIbTYpbI;

- IpUOOpETEHNE CTYACHTaMHU [IMPOKOI0 Kpyra MaTeMaTUYECKUX 3HAaHUM, YMEHUI U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYAEHTOB K MHIYKTUBHOMY U JI€YKTUBHOMY MBIIIJICHUIO HAPSIy
C Pa3BUTHEM MATEMATHUYECKOW UHTYULINH;

- YMEHHE CTYACHTaMH pa3BUBaTh HABBIKU CAMOCTOSTEILHOIO U3yUeHHs Y4eOHON U Hay4YHOU
JUTEPATYpPBL, COACPIKALICH MATEMAaTUIECKUE CBEICHUS U PE3YIIbTaThl;

- TOATOTOBKY CTYAEHTOB K [JESATEIbHOCTH B COOTBETCTBUM C KBaJTU(PHUKALIMOHHON
XapaKTEpUCTHKON OakaaBpa 10 HalpaBJICHHIO, B TOM 4yKciie popMUpOBaHNE YMEHUI HCIIOIB30BATh
OCBOCHHBIE MaTEMATUYECKHUE METO/IbI B TPO(PECCUOHATIBHOMN 1E€ATEIIbHOCTH.

- IOATOTOBKY BHICOKOKBATU(UIIMPOBAHHBIX KaJAPOB, BOCTPEOOBAHHBIX B YCIOBUAX I (PPOBOI
TypOYJIEHTHOCTH U BBICOKUX TEXHOJOTMUECKUX PUCKOB COBPEMEHHOMN IIU(PPOBOI 3KOHOMHUKH.

K ocHOBHBIM 3a0ayam ocBOEHUS TUCHUILTMHBL «MaTeMaTuuecKuil aHaau3» cleAyeT OTHECTHU:

- OCBOEHHE CTYJIEHTAMHU OCHOBHBIX IOHSTUH, METOJIO0B, (HOPMUPYIOIIUX OOLIYIO
MaTeMaTUYECKYI0 IIOJIMOTOBKY, HEOOXOIUMYIO JIJIsl YCIIEUTHOIO PELIEHUs IPUKIIaHBIX 3a7a4;

- (opmupoBaHue y cTyleHTa TpedyeMoro Habopa KOMIETEHIHH, COOTBETCTBYIOIUX €ro
HaIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenne mno jgucuMIuiuHE «MareMaTuyecKuil aHajau3» HanpaBlIeHO Ha (OpMUpPOBaHUE
y oOyuatonuxcs crueayroomux komnereHuuii B cootrBerctBun ¢ ®I'OC 29.03.04 «Texnonorus

XyJI0’)KECTBEHHOM 00pabOTKM MaTepHaoBy, YTBEPKIEHHBIM MpukazoM MunHobpHayku Poccun ot
22.09.2017 N 961:

Kon u HaumeHoBaHue NuaukaTopbl 10CTHXKEHUS
KOMIIeTeHIUii KOMIIeTeHIIH U
OIIK-1. CniocobeH pemiaTh BOIPOCHI HOIIK-1.1. 3HaeT 0OCHOBHBIE NOHSTHS
PO ECCHOHAIBHON JEATEIHFHOCTH Ha OCHOBE | €CTECTBEHHO-HAYYHBIX U OOIIEHHKEHEPHBIX
€CTECTBEHHOHAYYHBIX U OOIIENHKEHEPHBIX JUCLUTIIUH.
3HaHUH, MeTO/I0B MaTeMaTtuueckoro ananuza | MOIIK-1.2. YMeeT npuMeHsSI T METO b
Y MOJIENTMPOBAHUS MaTEeMaTUYECKOIr0 aHaau3a Mpu

MIPOEKTUPOBAHUU U Pa3padOTKe
XyJ10)KECTBEHHO-TIPOMBIIIIEHHBIX U3AEIINMH,
MaTepuaIoB U TEXHOJIOTHI UX MPOU3BOJICTBA,
BKJIIOYast co3ganue 3D Mmonene mis
KOHCTPYHPOBaHUSI pa3padaThIBa€MbIX
U3ACTIHH.

HOIIK-1.3. Bnageer meTogamMu
MaTE€MaTUYECKOI0 aHaau3a JJIs pacuera
KOHCTPYKIIUN XyI0KECTBEHHO-
MPOMBIIUICHHBIX U3JEIUI U BBIOJIHEHUS
TEXHOJIOTHYECKNX PACUYeTOB

2. MecTo AMCUMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucnurnnuHa OTHOCUTCS K oOs3arenbHOM dacth Omoka bl: Moayne «Maremarndeckue
€CTECTBEHHO-HAYYHBIE JUCLUILIMHBDY.
Jucnunnuna 6a3upyercs Ha CIeAyIoIIeH, MpoiAeHHON TUCIUTITHHE:

- TUHEelHas anredpa.



Juctumummaa «MaTeMaTHIeCKUA aHAIU3» JIOTHYSCKH CBSI3aHa ¢ TMOCIEAYIOMUMU JTUCIUTIIHHAMH:
B obazamenvroii wacmu:
- ¢usuka;
- TEOpETUYECKasi MEXaHUKA;
- KOMITBIOTEPHOE MOJICITUPOBAHUE U3/ICIINI IPOMBIIIICHHOTO JIH3aiHa;
- COBPEMECHHBIE TEXHOJIOTHH XYI0KECTBEHHONH 00pabOTKU MaTepUaIIOB;
- HEDKEHEPHAs U KOMITbIOTEpHas rpaduka;
- MaTepHUAJIOBEICHUE U TepMUYECKasi 00padOTKa;
- XMMHUS;
- (pu3UKO-XUMUYECKHE OCHOBBI B TEXHOJIOTHUECKUX TPOIIECCaX.
B wacmu snexkmusnvix oucyuniun:
- MPOCKTUPOBAHUE YIACTKOB IOBEIIMPHOTO JIUThHS;
- IOKPBITUS MATEPHUAJIOB XYy/I0’KECTBEHHBIX U3/ICITHH.

3. CTpyKTypa U coep:KaHue TUCHHUIINHBI

OO61mas TpyA0EeMKOCTh AUCHUILIMHBI COCTABIISET 4 3a4eTHbIE eIMHUIIBI -144 yaca.

3.1. Buabl y4eOHoii padoThl H TPYA0EMKOCTH

. KosamnuecTBo
n/n Bup yueoHoii padoTnl Cemectp 2
4acoB
AyIMTOpHBIE 3aHATHS 72 72
B Tom umncne:
Jlexuun 18 18
1.
CeMuHapcKue/MpakTHIECKUE 3aHATHS 94 54
2.
JIabopaTopHBbIE 3aHATHUS - -
3.
CamocrosiTesbHast padora 72 72
IMpome:xkyTouHasi aTTECTANMSA
3K3aM€EH iC) C)
Hroro 144 144
3.2. TemaTuyecKHii MJIaH U3yYeHHUS] TUCIUTLTHHBI
Ne Pasjenni/Tembl TpynoeMkocTb, yac

n/n JMCHMIIMHBI AyaurtopHas pabora
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Pasznen 1. JuddepenuunaibHoe
ucuymucjieHue GyHKuui oaHoM
1nepeMeHHOM.

62

22

32

11

YucnoBas NoCICA0BATCILHOCTD.
[Ipenen yucnoBoit
IOCJIEIOBATEIIFHOCTH U €r0 CBOMCTBA.
[IpaBuna npeneapHOTO Mepexoa.
Oynxkuus. [Ipenen pyHkumu.
Teopemsl 0 npenenax GyHKIUU.

Brimaua 3amaauii PI'P Ne 1 o
MaTeMaTHYECKOMY aHaIH3y.

1.2

IlepBblii 1 BTOPOIi 3aMeUaTesibHbIC
npenesnbl. beckoHeuyHo Manble u
OCCKOHEYHO OOJIBIIINE BEIIMYHHEI.
DKBUBaJICHTHbIE OECKOHEUYHO Mallble
BeNM4YUHBI. PackpeiTue
HEOIPEEIEHHOCTEN pa3HOro THIA.

1.3

HenpepbIBHOCTH (DYHKIIHI B TOUKE U
Ha poMexxyTKe. OTHOCTOPOHHUE
npenensl. Touku pa3pbiBa QyHKIIHH,
WX KJaccuUKaIus.

14

[TpousBosHas GyHKIMH.
['eomeTpuyecknii ¥ MEXaHUYECKUI
CMBICII ITpou3BOAHOM. [IpaBuita
muddepeHpoBaHUS U POPMYIIBI
BBIUMCJIEHMSI TPOU3BOAHBIX. Tabnuma
MIPOU3BOIHBIX OCHOBHBIX
arieMeHTapHbIX QpyHKuui. TexHuka
G depeHIIMPOBaHUS

1.5

Huddepenunan. [TpousBoaHble 1
b depeHIHanbl BHICIIUX TOPSAAKOB.
[TpuGinKeHHbIe BEIYUCIICHUS C
nomoInbio AuddepeHIanos.

1.6

[TpaBuno Jlonurans. ®opmyna
Tewmopa. Pa3noxeHns OCHOBHBIX
3JIEeMEHTapHBIX QYHKIMH 110 GopmyIie
Tewinopa. [IpubnmxeHHbIC




BBIYUCIICHHSI C TTIOMOIIBIO (POPMYITBI
Tewmopa.

1.7

OCHOBHBIE TEOPEMBI
nuddepeHIATIBHOTO HCYUCIICHUS.
MOHOTOHHOCTH (DYHKITHH,
sKcTpeMyMbl. HeoOxonumeie u
JIOCTaTOYHBIC YCIIOBUSI MOHOTOHHOCTH,
JIOKaJIBbHOTO 3KCTPEMyMa.
HccnenoBanue BBITYKIOCTH rpaduka
¢dbyakuun. Touku neperuoa.

1.8

OO6mrast cxema uccieoBaHus (pyHKIUH
U ocTpoeHus ee rpaduka. CBoicTBa
(byHKLUH, HEMPEPBIBHBIX HA OTPE3KE.
Haubonpiiee u HaMeHblIee 3HAYSHUS
(YHKIIMHM Ha OTpE3Ke.

CamocrostenpHas pabora Nel Ha
ceMuHape 1o QyHKIHUSAM OJTHON
MIEPEMEHHOMN

Pa3znen 2. @yHKIUA HECKOJIBKHX
nepeMeHHbIX.

24

12

2.1

[Ipenen u HenpepbIBHOCTh. OCHOBHBIE
CBOICTBA HEMIPEPHIBHBIX (PYHKIIHIA.
Yactable npousBoAHbIe. [ToyHbIM

nuddepeHnmal.

Brinaua 3amanuii PTP Ne 2 o
GYHKIHSIM HECKOJIBKUX TIEPEMEHHBIX

2.2

[IpousBonHbIe cI0XKHOM pyHKINN
HECKOJIbKUX MePEMEHHbIX. YacTHbIE
IIPOU3BOJIHBIE U AU PepeHInanbl
BbICIIUX MTOpsAAKOB. Teopema IIBapiia.
[Ipon3BoiHas 110 HAIIPABJICHHUIO.
I'panuent.

2.3

OKeTpeMyM (PYHKIIMH HECKOJIbKUX
nepeMeHHbIX. Heo6xoaumble u
JIOCTaTOYHBIE YCIIOBUS IKCTPEMYyMa.

CamocrosrenbHas pabora Ne2 Ha
ceMuHape 1o QyHKUIUAM HECKOJIbKUX
NIEPEMEHHBIX

Pa3nen 3. UnrerpajabHoe
HCUYKCJIEHUE

58

24

28

3.1

[TepBooOpaznas. Heonpenenennsiii
MHTErpal u ero cBoiicrea. Tabmua
MHTETPAJIOB OT OCHOBHBIX




3JIeMEHTapHbIX QyHKIUNA. MeTos
HEIOCPEACTBEHHOTO MHTETPUPOBAHMUSL.

Brimaua 3amaauii PI'P Ne 3 o
WHTETPAIbHOMY HUCUYHUCICHUIO

HHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI
EepEMEHHON, OIBEICHUEM 10/ 3HAK

3.2 | TP > TIOABCA A 8 2 2 0 0

nuddepenmnurana. Meroa

WHTETPUPOBAHUS 10 YACTSIM

WHuTerpupoBaHue palroHalIbHbBIX
Ipobeil UHTEerpupOBaHUE HEKOTOPBIX
BUJIOB UPPALIMOHATIBHBIX U
TPUTOHOMETPUUECKUX (PYHKIIMA.

3.3

3amaun, TPUBOIAIINE K IIOHATHIO
ompezeneHHoro uarerpaia. CroiicTaa
ornpeneneHHoro narerpaina. ®opmyna
Hrerorona-Jleiibnuna. 3amena
MIEPEMEHHOM M MHTEIPUPOBAHUE TI0
qacTsiaM B OHpeIleJIeHHOM I/IHTeraJIe

3.4

[TpuoskeHus: ONpPeICICHHOTO
UHTErpajia B TCOMETPHH U MEXaHHKE
3.5 | (BBIYMCIICHHE IIOMAACH IIIOCKHX 8 0 4 0 0 4
¢buryp, JJIMHBI KPUBOH, OOBEMOB,
II0IIaIel TOBEPXHOCTH ).

HecobGcTBeHHEBIE HUHTCI'paJibl IICPBOTO

3.6 .
U BTOpPOTO poJia, X CBOICTBA.

3aauu, NPUBOJISALINE K KPATHBIM
uHTerpagaM. JIBOMHONW U TPOUHOU
WHTErpaJIbl, UX CBOMCTBA.
BelynciieHre 1BOMHBIX UHTETPAJIOB
CBEJICHHUEM K IIOBTOPHBIM.
['eomeTpuueckue u puznvecKre
IIPUJIOKEHUS KPATHBIX HHTETPAJIOB.
KoHnTponbHOE TECTHpOBaHME

3.7 10 0 6 0 0 4

Hroro | 144 18 54 0 0 72

3.3. Coaep:xkanue pa3iejoB TUCHUITHHBI

BBenenue

[Ipeamer, 3amauu U cojepkaHue TUCHUIIMHBL. OCHOBHBIE 3Tambl Pa3BUTUS JAUCIUIUIMHBIL.
CtpyKTypa Kypca, €ro MeCcTo M poJib B TIOJIFTOTOBKE OakanaBpa, CBSA3b C IPYTUMHU JUCIUATIITHHAMMU.

Paszpnen 1. lu¢ppepenunaibHoe ucHUCIAeHHe PyHKIMI OHOI TepeMeHHOM

Tema 1. YucnoBas nocnenoBarenbHOCTh. [Ipenen 4nciioBoil MOCIeAOBAaTEIbHOCTH U €r0
coiictBa. @ynkuus. [Tocrpoenue rpaduxos Gynkuuii. [Ipenen Gpynkiun. OCHOBHBIE TEOPEMBI O

8



npenenax ¢hyakuun. [lepBorit 1 BTOpoit 3aMeuaTtenbHbIe npeenbl. CpaBHEHHE 0ECKOHEYHO MAJIBIX U
OECKOHEYHO OONBIINX BEJIMYHUH. JKBUBAICHTHBIC OECKOHEUHO MaJIbie BEJTHUMHBI.

Tema 2. HenpepbIBHOCTh (DYHKIIMI B TOYKE U HA MPOMEXKYTKE, TOUKHU pa3pbiBa QYHKIIMH, UX
Kiaccupukanus. ACUMOTOTH rpaduka QyHKIMH, NX KIacCUPUKAIHSL.

Tema 3. [IpousBomnas gynkiuu. ['eomerpudyeckuii U (PU3NYECKUA CMBICT TPOU3BOIHOM.
[TpaBuna auddepenunpoBanus 1 HOpMybl BEIYUCICHHS MPOU3BOAHBIX. Tabiauia mpou3BOIHBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMHA. Beruucinenne npon3BoAHbIX GYHKIUH, 3aJaHHBIX PA3IUYHBIM
00pazom.

Hubdepennman. IlpousBoansie u nuddepeHmansl BRICIIUX TOpsakoB. [IpubmmkeHHbIe
BBIUMCIICHHSI C TTOMOIIBIO TP PEPEHIINATOB.

Tema 4. IlpaBwio Jlonutansa. Popmyna Teilnopa. PackpeiTue HeonpeneaeHHOCTel
pa3nu4yHOro Tuma. Pa3nokeHne OCHOBHBIX 3JIeMEHTapHbIX (yHkumid mo ¢opmyne Teitnopa.
[TpubnmkeHHbIe BBIYMCIIEHUS C TOMOIIBIO popmyIsl Teitnopa.

Tema 5. OcHOBHBIC TeOpeMbl AP HEPEHIINATHLHOTO UCUUCICHUS. MOHOTOHHOCTh (DYHKIIUH,
sKkcTpeMyMbl HeoOXoaumble U JTOCTAaTOYHBIE YCIOBHSI MOHOTOHHOCTH, JIOKQIbHOIO 3KCTPEMyMaA.
HccnenoBanue BeIMyKIOCTH rpaduka pyHkuuu. Toukn nepernda rpaduka GyHKIHH.

Obmas cxema uccrnefgoBanust GyHKIMH U TocTpoeHus ee rpaduka. CpoicTBa (QyHKIUH,
HETPEPhIBHBIX Ha OoTpe3ke. Hanbomnpiee 1 HauMeHblee 3Ha4eHUsT QYHKIIUU Ha OTPE3Ke.

Paznea 2. luddepennuanbHoe ucuuciaeHne GyHKIMi HECKOJIbBKUX NepeMeHHbIX

Tema 1. DyHKIIUU HECKOJIBKHUX MEPEMEHHBIX. JINHUU 1 MOBEpXHOCTH YpOBHS. YacTHbIE
npousBoaHbie. [lomubiii quddepenunan. IlpousBogHble Cl0XHON (HYHKIIMN HECKOJIBKUX MEPEMEH-

HBIX. YacTHBIE MPOM3BOAHBIE U MU depeHInasl Beicumx nopsakoB. Teopema [Bapia.

Tema 2. [IpousBonnas no HampasieHuto. I'paguent. KacarenbHas k kpuoi. KacarenpHas
IUIOCKOCTh M HOpMaJb K moBepxHocTu. Dopmyna Teitnopa. DxcrpeMyM (QDYHKIIMH HECKOJIBKHX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBUS KCTPEMyMa.

Pa3nen 3. UnTerpanbHoe ucHucIeHHe

Tema 1. IlepBooOpasHas. Teopema cyliecTBOBaHUS HEONPEAEICHHOITO HHTErpasa.
Heonpenenenuslili uHTErpan u ero cpoicrBa. TabiMila MHTETPAJIOB OT OCHOBHBIX 3JIEMEHTapHBIX
byHkuuit. MeTo HemocpeICTBEHHOTO HHTETPUPOBAHUS.

MeToapl MHTETPUPOBAaHUS C MOMOUIbIO 3aMEHbl IMEPEMEHHOW, TOJBEACHUEM IIOJl 3HaK
muddepenmana. MeTox HHTETPUPOBAHUS 110 YACTSM.

WuTerpupoBanue panyoHalibHbIX APOOel, HHTErpUPOBAHNE HEKOTOPHIX BUAOB UPPAIlOHATIbHBIX U
TPUTOHOMETPUUYECKUX (YHKIUH.

Tema 2. 3agauu, NpUBOJAIIME K TOHATHIO ONpeAeNeHHOro MHTerpana. OmnpeaeneHHbIN
UHTETpaJl, €r0 CBOWCTBA. YCIIOBUS HMHTETPUPYEMOCTH. IHTerpan ¢ mepeMEHHBIM IPEIEIoM
uHTerpupoBanusi. @opmyna HptoTona — JleiiOHuna. 3ameHa NepeMEHHOM B OIpeeIeHHOM
UHTETpaIe.

[IpunoxxeHus onpeesIeHHOro UHTErpajja B TEOMETPUN U MEXaHUKE (BBIUMCIICHHE TIoLaien
IUIOCKUX (UTYp, JUTMHBI KPUBOH, 0OBEMOB.

Tema 3. HecoOcTBeHHBIE HHTErpajibl HEPBOIO U BTOPOro poja (Mo OeCKOHEYHOMY
IPOMEXYTKY, OT HEOTPAHUYEHHBIX (PYHKIIMI Ha KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, npuBoAsIINE K KpaTHBIM UHTETpasiaM. J[BONHOM U TPONHOM MHTErpabl, UX
cBoricTBa. [IpaBuia BEIYKMCIIEHNS IBOWHBIX HHTETPAJIOB.

3.4. TemaTuka NpaKTHYECKHX 3aHSITHI N0 AUCIHUNJINHE
«MaTeMaTHYeCKHH aHAJIU3»



Tema 3ansaTusa

n/n

1 Pazgen 1. DiieMeHTHI MATEMATHYECKOI0 aHAJIN3A.

YucnoBast mnocneaoBarenbHOCTh. [Ipenen dYHCIOBOM MOCIENOBATEIBHOCTH U €r0
coiictBa. [IpaBuna mpenenpHoro nepexona. Oyukmus. [penen ¢ynkumn. Teopemsr o
npenenax ¢GyHkuuu. [lepBblil 1 BTOpol 3aMedareabHble TPeIebl.

2 CpaBHeHHE OECKOHEYHO MAJbIX W OECKOHEYHO OONBIINX BEIUYHH. DKBHUBAJICHTHBIC
OECKOHEYHO MaJIble BEJIMYUHBI.

3 PackpbiTHe HEolpe1eIeHHOCTEH pa3inuyHOro TUIa

4 HenpepriBHOCTh (hyHKIIUI B TOUKE U Ha poMexkyTKe. OTHOCTOpOHHUE Ipeaenbl. Touku
paspbiBa pynkiun. [Tpumeps! pemenus 3a1a4

5 [IpousBognas ¢ynkuuu. [IpaBuna auddepennupoBanuss u (GOpPMyINIBI BBIYUCICHUS
pon3BOAHBIX. TexHuka nupdepeHupoBaHus

6 HuddepennupoBanne  oOpaTHbIX  GYHKIUH, (GYHKIUH, 3aJaHHBIX  HESBHO,
napaMmeTpuuecku, jJorapudmuueckoe nuddepeHippoBanme

7 Huddepenmman. ['eomerpudeckuit  cmbicn  muddepennumana. [IpousBomHbie U
muddepeHransl  BHICIIMX MOPAAKOB. [IpuOmibkeHHBIE BBIYMCICHUS C TOMOIIBIO
¢ hepeHINAaoB.

8 [IpaBuno Jlonurana. @opmyna Tensnopa. PackpbiThe HEONPENEICHHOCTEN Pa3IuYHOTO
tuna. Pa3noeHusi OCHOBHBIX 3JIEMEHTapHbIX (GYHKIUH 110 popmyre MakiiopeHa.

9 [TpubnuxeHHbIe BBIYUCIEHUS C TOMOIIBIO popmynsl Teitnopa.

10 | omHoe nccnenoBanue GyHKIUH U mocTpoeHue rpadukos. [Tpumepsl

11 | IlonHoe uccnenoanue GyHKIUN U ocTpoeHue rpagukos. [Ipumeps! (po1omKeHHe)
CamocrosrenbHas padota Nel Ha ceMuHape o GyHKIIUSM OAHOM epeMeHHON

12 | Pazgen 2. DyHKIUH HECKOJBbKHX MNepeMeHHbIX. JIMHUM W MOBEPXHOCTH YPOBHS.
YacTHble mpon3BoHbIE U Au(QepeHnran nepBoro mopsIKa.

13 | [omuwii muddepenuman. IIpousBoansie crnoxuoi ¢ynkuuu. [IponsBomHas GpyHKINH,
3alaHHOM HesBHO. YacTHbIe NpPOU3BOAHBIE U OUDdepeHIanbl BRICHINX MOPSIIKOB.
Teopema IlIBapua.

14 | IlpousBoanasi o HanpaBjieHuro. [ pagueHT.

15 | OkcrpemyM QYHKIIMU HECKOJIBKUX MepeMeHHbIX. HeoOxXoaumbie 1 JOCTaTOYHBIE YCIOBUS
JKCTpEeMyMa.

16 | CamocrosiTenbHast paGora Ne 2 Ha cemMuHape MmO (YHKOHSIM HECKOJIBKHX
nepeMeHHBIX

17 | Pa3gen 3. UuTerpajbHoe HCUHCTIEHHE
[lepBooOpasznas.  HeompeneneHHblii  uHTErpal W ero  cBoicTtBa.  Meton
HETMOCPEJICTBEHHOTO HHTETPUPOBAHUSI.

18 | UnTerpupoBaHue ¢ TMOMOINBIO 3aMEHbl MEPEMEHHOM, IOJBEAEHUEM TOJ 3HAaK
muddepernnana. MeTo1 MHTETPUPOBAHUS IO YaCTIM

19 | UnTerpupoBaHue palMOHANBHBIX ApOO€i, WHTErPUPOBAHHWE HEKOTOPBHIX BHUIOB
UpPpallMOHATIBHBIX (QYHKIUI

20 | HTErpripOBaHNE TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BoluucieHue ompeneNneHHbIX HHTerpajgoB no ¢opmyine Hprorona-JleliOnuna. 3amena
MIEPEMEHHON M MHTETPUPOBAHKE 0 YacTsIM B ONPEICIICHHOM HHTETpae.

22 | IlpunoxeHHsl OINpPENENIeHHOr0 HMHTErpaja B TEOMETPUHM U MEXaHMKe (BBIYMCIICHUE
ionaied MIoCKUX GUryp, AJIMHbI KpUBOH).

23 | IlpunoxeHusl ONpPENENIeHHOr0 HMHTErpajia B TEOMETPUM U MEXaHHMKe (BBIYMCIICHUE
00BEMOB, IJIOLIA/Iel MTOBEPXHOCTH).

24 | HecoOCTBeHHbIE HHTETPAJIbl IEPBOTO U BTOPOTO POJia, UX BHIYHCIICHHUE.
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25

3ajaud, TPUBOMASAIIME K KpaTHBIM HHTErpajiaM. BbluMClieHHe [BOWHBIX HMHTETPAJIOB
CBEJICHMEM K ITOBTOPHBIM. 3aJ]a4yd Ha U3MEHEHUE NOpsAJIKa UHTETPUPOBAHKS B IBOWHOM
HWHTETpaJle

26 | 'eomerpuyeckue U (PU3NYECKUE TMPHIOKEHUS KPATHBIX HWHTETPaiOB, MPHUMEPHI
BBIYHMCIICHHUSL.
27 | KoHTposibHOE TECTUPOBAHUE 10 KYPCY.

4, Y4eOHo-MeTOAUYecKOe U HH(pOPMALIMOHHOE 00eceyeHue

4.1. HopmatuBHbie 10kyMeHTHI 1 'OCTbI

OI'OC 29.03.04 «TexHoONMOTHS XyJ0KECTBEHHOW 00pa0OTKH MaTepHaIOBy, YTBEPKIAEHHBIM
npukazom MunoOpHayku Poccuu ot 22.09.2017 N 961.

AxkaneMuyecKuii yueOHbIH IU1aH 10 HanpaBieHuto moaArotoBku: 29.03.04 Texnonorus
XyJ0’KeCcTBEHHOM 00paboTku MaTepuainos. [Ipoduib: XynoxkecTBeHHOE IPOSKTUPOBAHUE U
U(pPOBBIE TEXHOJIOTHU B IOBEIIMPHOM Npon3BoacTBe. Popma oOydenus: — ounas. 2026.
Marpuiia pacnpeaesieHus KOMIETEeHIIMH 10 HarpaBiieHuto moarotToBku 29.03.04 TexHonorus
XyJ0’)KECTBEHHOM 00paboTku MaTepuaios. [Ipoduis: XymokecTBEHHOE MPOCKTUPOBAHUE H
1u(pOBbIE TEXHOJIOTUHU B I0BEIHPHOM Mpon3BoacTBe. Dopma 00ydenus — ounas. 2026.

Vka3 Ilpesunenra Poccuiickoit ®enepauun ot 01.12.2016 Ne 642 «Ctparerus Hay4dHO-
TEeXHOJIOrM4eckoro passurtusa Poccuniickoit deneparum».

[Tpuxa3 MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O06  yrBepxknenun  [lopsaka  NpUMEHEHHS  OPraHM3AaLMsAMH,  OCYIIECTBIISIOIIUMHU
00pa3oBaTeNbHYI0 ACSITENbHOCTD, SJIEKTPOHHOTO 00y4YEeHUS, TUCTAaHIIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHIl NP peanu3aliuy 00pa3oBaTeIbHbIX IPOTPAMM).

4.2.  OcHoBHas JuTepaTypa

@uxtenromnsi [.M. OcHOBBI MaTeMaTUYECKOT'O aHAIN3a: Y4eOHUK JUIs BY30B, 15-€ u3s., crep.
CII06, JIanw. 2023. Yacts 1. 444 c.

@uxTtenronsl .M. OcHOBBI MaTEMaTHYECKOT0 aHaJIM3a: Y4eOHMK JUIsl By30B, 14-¢ u3n., crep.
CII0, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.J. Kparkuii kypc maremarnyeckoro ananmmsa. T.1. JluddepenumanbHoe u
UHTErpalibHOE HCYMCIeHUs (QyHKUMH OIHON mnepeMeHHOH. Psanpl: YueOHUK [DIeKTpOHHBIH
pecypc]: yueb. - DnekTpoH. naH. - Mocka: ®usmarnut, 2015. - 444 c. [Pexxum gocryma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlonoJIHUTeJLHAs JIUTEepaTypa

[Tuckyno H. C. duddepeHunanbHoe W HMHTETPAIbHOE HMCUUCIEHUS s BTYy30B. B 2-x
tomax. M.: MuTerpan - Ilpecc, 2009 — 416, 544 c. 180 »k3.

3yokoB B.I'., JlaxoBckuit B.A., Maprteinenko A.U., Munocues B.b., [Iymxkaps E.A. Kypc
MaTeMaTHKH JIJIs1 TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MY, 2012. 400
9K3.

Kpatkuii kypc BbICIIeH MaTeMaTHKH [ DJIEKTPOHHBIN pecypc]: yueb. - DIeKTpoH. 1aH. - MockBa:
Hamkos u K, 2017. - 510 c. [Pesxum moctyma: URL: https://e.lanbook.com/book/93522. - 3ari. ¢
JKpaHa. |

Byrpos f.C., Hukonsckuit C.M. Bricmias maremaTnka: y4eOHUK i By30B B 3-X Tomax. M.:
Hpoda, 2009.
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5. HuterpanpHoe wucuuciaeHue (PYHKIUH OJHOM W HECKOJBKUX TMEpPEeMEHHBIX. Teopus MmoJs:
METOAMYECKHE YKa3aHUs U BAPHAHTHI pacueTHO-Tpaduueckux padot // bonynos M.A., boponuna
C.A., ITokazees B.B., Teym Bb.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Marematnuecknii ananus. Teopust mpenenoB u auddepeHnrnanbHOe HUCYUCICHHUE: OCHOBHBIE
MOJIOKEHUS TEOPHM, METOAMYECKHE YyKa3aHUs U BapUaHThl pacueTHO-rpaduueckux padot //
bonynos M.A., bopoauna C.1., Koporkosa H.H., Tkauenko O.1. M.: MI'TY «MAMI», 2009.

4.4. DiekTpoHHBbIe 00pa3oBaTe/ibHbIE PeCYPChI

[IpoBenenue 3aHATHI W aTTECTAllMii BO3MOXXHO B JHUCTAaHIMOHHOM (opMmare ¢ NpPUMEHEHHEM
CHUCTEeMBbI JucTaHIMOHHOro oOydeHus yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpori «MaremaTuka» JSIEKTPOHHBIX oOpa3oBarenbHbIX pecypcoB (DOP) mo Bcem paszmenam
IPOrpaMMBI:

DeMEHTHI MATEMATUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a

WuTterpanbHOe UCYUCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GyHKIMI OJTHON NEepEeMEHHOI
JuddepeHnnaabHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucYuCIIeHne QyHKIUH

HCCKOJIbKUX IICPCMCHHBIX
JIOTIOJTHUTEIBHBIC TJIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaTEMAaTHYCCKOI'0O aHajiu3a

Pa3zpaboranusie DOP BKIIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeneHuss pabOT B AMCTAHIIMOHHOM (opMare yCTaHaBIMBACTCS OTACIbHBIMU
pacrnopsHDKeHUSMHU [TPOPEKTOpa Mo yueOHOU padoTe W/UiH LIEHTPOM Y4eOHO-METOINYEeCKOi paboThlI.

Ka)K,I[LIfI CTYACHT O6CCH6‘1€H HHAUBUAYAJIbHBIM HCOI'PAHUYCHHBIM JOCTYIIOM K 3JI€KTpOHHOI71

OHMOIMOTEKE MOCKOBCKOT'O MOIUTEXA

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

I/IHTepHeT-pecprLI BKIJIFOUAKOT y‘Ie6HO-MeTO,I[I/I‘{eCKI/Ie MaTepuajibl B 3JICKTPOHHOM BHUIC,

Mpe/ICTaBJICHHBIC Ha caiiTe mospolytech.ru B pa3aene: «l{leHTp MaTemMaTH4yecKOro 00pa3oBaHus»

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

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

http://pmims.000webhostapp.com/xbookM0018/index.html Bunmeokypc u TecThl 1O TeOopuu
BEPOATHOCTEN U MATEMaTUYECKON CTaTUCTHKE.

Ilone3nrie y‘{e6H0-MeTOI[I/ILIeCKI/Ie )5 I/IH(I)OpMaI_II/IOHHLIe MaTepHrabl HPCACTABIICHBI Ha cairTax:

http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.
HepequL pecypcoB I/IH(I)OpMaLII/IOHHO-TCHCKOMMyHPIKaLII/IOHHOﬁ CCTU «I/IHTepHCT» JJIA OCBOCHUA
JTUCIUTUTHHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5. J/InueH3noHHOE U CBOOOIHO pacnpoCcTPaHsieMoe POrpaMMHoOe

o0ecrneyeHue
Ne| HammenoBanue | PazpabGoruuk [10 HoctynHocTh Ccpuika Ha Enuneblit peectp
(mpaBooOanarens | (JUIEH3MOHHOE, POCCHUICKHX TTPOTpamMM JJIst
) CBOOOIHO 5BM wu BJ] (pu Hamu4mn)
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pacrpocTpaHsieMoe

)
Astra Linux | OO0 JIunen3nonHoe https://reestr.digital.qov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase id=9540
ACTPA" 36
MoiiOduc OO0 "HOBBIE JIuieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHELIE str/301558/?sphrase id=9433
TEXHOJIOTNN" 75

4.6. CoBpemeHHbIe IPodeccnoHaTIbHbIE 0a3bl JaAHHBIX U HH(OPMALIMOHHbIE
CIPaBOYHbIE CHCTEMbI

Ilepeuenn pecypcoB ceTu UHTepHET, JOCTYNHBIX JAJIsl OCBOCHHUS TMCIUIIIUHBI:

HaumenoBanue

Ccbl1ka Ha pecypc

HoctynHocTh

NudopmanuoHHoO-cipaBoOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

HocTtynHa B cetn
HurtepHer 6e3

00pa3oBaTeNIbHbIX CTAaHAAPTOB
BBICLIET0 00pa30BaHUS

m/ OrpaHUYEHUN
Mugopmaunontsie pecypest Cetn http:// www.consultant.ru | locrymso
Koncynpranrllmoc ' ' .
[Topran ®enepanbHbIX
FOCYAapCTBEHHbIX http://www.fgosvo.ru. JlocTynHo

JIeKTPOHHO-0MOINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ JlocTyrHa B ceTH
WnTepner 6e3
OTpaHUYCHUIN

IPR Books https://www.iprbookshop | JoctynHa B cetn

DIIEKTPOHHON OMOIHOTEKH
(eLIBRARY.RU)

ru/ Wurepuer 6e3
OTpaHUYECHUN
Ipodeccnonanbubie 0a3bl JAHHBIX
baza maHHBIX HayIHOU http://www.elibrary.ru JoctytHO
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Web of Science Core Collection — | http://webofscience.com | JoctymHo
noJIMTeMaTHIecKas peepaTuBHO-
oubmorpaduaeckas u
HAyKOMETpHYeCKast
(bubmmomeTpuueckas) 0aza TaHHBIX

5. MaTepHaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue AUCHUITIIMHBI

MaTepI/IaJIBHO — TexHuYeckas 0a3a YHUBCPCUTCTA obecrieunBaeT MMPOBCACHUC BCCX BUIOB
3aHATHH, MPEAYCMOTPCHHBIX YY4EOHBIM IUIAHOM, U COOTBETCTBYET JICHCTBYIOIIUM CAHHTAPHBIM H
[IPOTUBOIIOKAPHBIM IIPaBUJIAM U HOPMaM.

Kadenpa «MaremaTnkay He pacroiaraeT COOCTBEHHBIM ayIUTOPHBIM (POHIOM M HCHOJIB3YeT
yueOHbIe ayTUTOPHH U3 001Iero GoHa YHUBEPCHUTETA.

[lpn HeoOXOmWUMOCTH JJIsi HPOBEACHHUS HMHTEPAKTHBHBIX  IPAKTUYECKHX  3aHITHHA
HCIOJIB3YIOTCA KOMIIBIOTECPHBIC KJIACChl YHUBCPCUTCTA.

6. Metoanuyeckne peKOMeHAAMH

6.1. MeToauyeckue peKOMEHIANMH JIJIsl IPenoaaBaTeJisi
10 OPraHMu3anuu 00yYeHust

[Ipexxne Bcero, cienyer oOpaTUTh BHMMAHHUE CTYJAEHTOB Ha TO, YTO IPAKTHYECKH BECh
M3y4aeMblil UMM MaTepuai He TpeOyeT Kakoi-Tudo crenranabHON (AOMOIHUTENBHOMN ) TOATOTOBKH U
BIIOJTHE MOXKET OBITh YCHEIIHO M3Y4YeH, €CIHM CTYIEHTHl OyAyT MOCEIaTh 3aHSATHS, CBOCBPEMEHHO
BBIMIOJHATH JIOMAIllHUE 33JaHHUsl U TOJb30BaThCS (NP HEOOXOAMMOCTH) CHCTEMOM ILTAHOBBIX
KOHCYJIbTAIIMM B TEUYEHUE KAXKJIOT0 cemMecTpa. Bomeamue B Kypc MaTaHaJIM3a pas3/eilbl sBISIIOTCA
KJIACCUYECKHMH, B TO € BPEMsI OHU IMPAKTUYECKH OPUEHTUPOBAHBI, TAK KAK MMEIOT LIMPOKOE
pacIpoCTpaHEeHHE I PELICHHs] Pa3HOIO poja 3a4ad BHYTPHU CaMOM MaT€MaTHKH W IPUKJIAIHBIX
3ana4. VX oCBOEHHME NMOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apTyMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO M MHUCBMEHHYIO peub, YCIEIIHO MPUMEHSATh HAKOIUJICHHbIE 3HAaHUS B MPOQECCHOHATHHON
JIEATEIbHOCTH.

HeoGxonuMo ¢ camMoro Hauyana 3aHATUH pPEKOMEHIOBaTh CTYIEHTaM OCHOBHYIO U
JIOTIOJIHUTEIbHYIO JIUTEPATYpy, 4 B KOHIIE CEMeCTpa JaTh CIIMCOK BOIIPOCOB I MOJAIOTOBKH K
DK3aMEHY.

Ha nepBomM 3aHsATHH IO JUCHMILIUHE ClEAYEeT 0053aTeabHO MPOMH(OPMUPOBATH CTYI€HTOB
0 BuJie U popMax TeKyIlel U MPOMEXYTOUHOH aTTecTaluil Mo TUCHUIIMHE, CPOKAX UX
IIPOBE/ICHMS, YCIOBHAX JIOIIYCKA K POMEKYTOYHOM aTTECTALlUH, TIPUMEHSAEMBIX BUIAX
IIPOMEKYTOUYHOI'O KOHTPOJIA.

N3noxenne TEOPETUYECKOrO0 Marepuana JOJDKHO CONPOBOXKAATHCS WIIIHOCTPATUBHBIMU
npuMepamMu, TIIATENbHO OTOOpaHHBIMU MpenoAaBaTeNieM TaK, YTOObI TEXHUYECKHE TPYTHOCTU U
BBIKJIAIKM TIPU PEIIEHWH 3a7a4d HE OTBJICKAJIM OT TJABHOIO: OCMBICIEHUS HJIEH U CYTH
IpUMEHsEMbIX MeTonoB. ClieyeT BcCerja YKas3blBaTh IPUMEPBl IPAKTUYECKOIO IPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHUN U GOPMYIL.

[IpakTudeckue 3aHATHS JOJDKHBI OBITh OPTaHW30BaHBI MpPEMOAaBaTeNieM TakuM o0pa3om,
yTOOBl  OCTABAJIOCh BpeMsl Ha IEPUOJUYECKOE BBIIOJHEHUE CTYIAEHTaMHU HeOOJbIION
CaMOCTOSITENIbHOW PabOThI B Ay JUTOPUH JJISl IPOBEPKU YCBOCHUS M3JI0)KEHHOT'O MaTepHara.

[IpenogaBaTens, BeAyUIMl NpaKTUYECKUE 3aHATHUS, JOJDKEH COIIACOBBIBaTH Yy4eOHO-
TEMaTUYEeCKHU TUIaH 3aHATUH C IEKTOPOM, MCIIOIb30BaTh €ANHYIO CUCTEMY 0003HAYEeHUH.
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[IpenogaBatento cienyer 10OUBATHCA CUCTEMATUYECKOM HEMTPEPHIBHOM pabOTHI CTYACHTOB B
TEYCHHE CEMeCTPa, HEOOXOMMO BBISBIISITH CUIILHBIX CTY/ICHTOB U IMPUBJICKATh UX K HAYYHOH paboTe,
K Y4acTHUIO B Pa3HOTO poJia OJUMIINAIAaX U KOHKYypCax.

CTyneHT J0KEH OIYIATh 3aMHTEPECOBAHHOCTD MPEN01aBaTeNsl B JOCTHX)KEHUH KOHEYHOIO
pe3yiibTaTa: B IpuoOpeTeHUH 00yJaroUMMUCS MPOYHBIX 3HAHUI, YMEHHI U BJIaJIeHUS] HAKOIIJICHHON
uHpopManuel Ut pereHus 3a1a4 B IpoQecCHOHATBHOM eI TETbHOCTH.

1.1.1. Oo0pa3oBaTe/bHbIC TEXHOJIOTHHU

[TpoBenenue 3aHATUI U aTTECTAIM BO3MOXKHO B IMCTAHIIMOHHOM (popMaTe ¢ MpUMEHEHNUEM
CHUCTEMBI TUCTaHIIMOHHOTO 00yueHus yHuBepcuteTa (CO-LMS) Ha ocHOBE pa3paboTaHHBIX

kadenpoit «MaremaTHka» JIIEKTPOHHBIX 00pa3zoBareibHBIX pecypcoB (DOP) mo Bcem pasnenam
porpaMmsl (cM. 1. 4.4).

[Topsimox mpoBeseHUsT pabOT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIHMBACTCS OTICIbHBIMHU
pacmopsHKeHUSIMH ITPOPEKTOpa M0 yUeOHOU paboTe U/UiU IEHTPOM y4eOHO-METOINIECKOM PabOTHI.

6.2. Meroauueckue yKazaHus AJIsl 00y4aIOUIUXCS 10 OCBOEHUIO
JAUCHMIIHHBI

Paszpnen 1: nuddepenunanbHoe ucHuciaeHne PyHKIUI 0JHOI NepeMeHHOH

[Tpu n3yuenun auddepeHnnanTbHOro UCUYUCIeHNs (PYHKIUNA OAHON MepeMeHHO# oOparute
BHUMaHUE HA TOHATHE TIpeena (GYHKIUK B TOYKE U METOJIbI €ro BhUUCIeHUs. [Ipenen — oqHOo U3
OCHOBHBIX TMOHATHM MaTeMaTH4ecKOoro aHaiuza. [Ipu BbeIUMCIIEHMH TpenenoB (QYHKIUU HAO,

NPEX/Ie BCETO, BBUSICHUTH XapaKTep HEONPEIeIeHHOCTH 0 o . YroOsr
OBJIa/IETh TEXHMKOM peIlleHMs 3aJay Ha BBIYMCICHHME MPEAEsIOB, HAJ0 3HATh JBa 3aMeYaTelIbHBIX
npezena, TabJMIly SKBHBAJICHTHBIX OSCKOHEYHO MaJIbIX, MpaBMIIO JlomuTas, pa3indyHble TPUEMBI
PACKpBITUSL HEOIIPEEIEHHOCTEH B 3aBUCUMOCTH OT BUJA (PYHKIIUHU M PEIIUTh TOCTaTOYHO OOJIbIIOE
KOJIMYECTBO 3a/1a4.

IIpy wm3yueHHM TeM, MOCBSIIEHHBIX MPOU3BONHOW U nudp¢epeHimany (QyHKIMH, HaIO0
OCMBICIITh WX T€OMETPUYECKUN CMBICII, TIOHUMATh pa3iinune MEXaAy HUMHU (nuddepeHyan - 3To
IJIaBHas JMHEWHas d4acTh mnpupaiieHus QyHkuuu). TBepno 3HaTh (Kak TaONMIy YMHOKEHHS)
dbopmynel  audQepeHIMpOBaHUS ~ OCHOBHBIX  JJIEMEHTAapHBIX  (QYHKIMH W MpaBuUiia
muddepeHMpoBaHus (Bce, KOHEYHO, HO OCOOEHHO MpaBuio aAnddepeHIupoBaHus CIIOKHON
GyHKITUN).

OOparuTe BHUMaHUE TaKke Ha 0COOCHHOCTU U depeHpoBaHus (yHKIMM, 3alaHHBIX B
HesBHOU (popMe, mapamMeTpUuUuecKu, Ha pueM jJorapupmMudeckoro nuddepeHupoBaHus.

Crenyer 4eTKO 3HAaTh U YMETh IPUMEHSATh aJITOPUTM UCCIIEAOBAaHUS PYHKIIMH U TOCTPOSHHUS
rpadukoB: ompeaeneHUWEe TOYEK pa3pblBa (M UX KiIacCU(UKAIMIO), AaCHMITOT Trpaduka
(BepTUKaAJIbHOW, HAKJIOHHOM, TOPU30HTAIbHOM), HEOOXOJUMble U JIOCTaTOYHBIC YCIIOBHS
MOHOTOHHOCTH ()YHKIIMH, CYIIECTBOBAHUS JIOKAJTHHOTO SKCTPEMyMa, MPOMEXKYTKOB BBITYKIOCTH U
BOTHYTOCTH (YHKLIMU U TOUYEK Mepernoa.

Paszpnen 2: nuddepeHunaibHoe HCHUCTEHHE PYHKIMIT HECKOIBKHUX MePeMEeHHbIX

[Ipu n3ydeHuu naHHOTro paszzena oopaTUTe BHUMaHUE Ha TO, YTO (DYHKIMS IBYX IEPEMEHHBIX
MMEET HAIJISIIHBII T€OMETPUYECKUI CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE

Hago ocmbIcauTh NOHSATUS YacTHBIX MPOU3BOJIHBIX W TMOJHOro auddepeHnumana u
0COOEHHOCTh WX BBIYMCICHMS, OBJIAJETh TEXHUKOW BBIUYMCIEHUS MPOU3BOJHBIX OT CIOXKHOU
(GYHKIIMM HECKOJIbKMX MepeMeHHbIX. Creayer oOpaTUTh BHUMAaHUE Ha TO, YTO i (YHKIIHH
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Oxdy  Qyox (Teopema IlIBapiia), To ecth MOpsAI0K AU HEpEHITUPOBAHUS HE UMEET 3HAUCHHUS.
Jlnst GYHKIMM HECKOJIBKUX MEPEMEHHBIX CKOPOCTbh M3MEHEHUS (YHKIHU B MPOU3BOIHHOM
HANpaBJICHUU XapaKTePU3yeTCs NPOM3BOMHOW 110 HANpPABICHUIO, a HaWOOJbIIas CKOPOCTh
u3MeHeHHs (QyHKIUU Oy/eT B HAallpaBJICHUH BEKTOpa IPaHEHTA.
Crnenyer oOpaTuTh B ITOM TeME BHMMaHHE Ha HEOOXOIMMOE M JIOCTATOYHOE YCIIOBHS
CYIIECTBOBaHMS SKCTpeMyMa (PYHKIIUN HECKOIBKHX MEPEMEHHBIX.

Pa3znes 3: uHTErpasibHOE HCYUCTIEHUE

B uHTEerpasibHOM HCUUCIIEHUH penlaeTcs 3aa4a, 00paTHO Toi, KOTopasi paccMaTpuBaiach B

mudepeHnaIbHOM HCYUCICHUU: HEO0OXOAMMO HAWTH JUIs JaHHOW (DyHKIHH f(x) TaKylo
(GyHKLUIO, POU3BOAHAsA OT KOTOpPOM Oblna Obl paBHa 3ajaHHOW. MHTerpupoBanue QyHKIMH —
JIOCTAaTOYHO CJIOKHBIM pasziesl MaTeMaTHUKH, OBJIAJIETh KOTOPBIM MOXHO TOJBKO, €CIHM CTYIEHT
«BO3BMET» JAOCTATOYHO OOJIBIIOE KOJINYECTBO HHTETPAJIOB PA3HOI0O THIIA.

Hano tBepmo 3HaTh TaOIUIly MHTETPATIOB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKIIUI, OCHOBHBIC
METO/Abl MHTErpUpOBaHUs (3aMEHa IEPEeMEHHOM, mojBeneHue Moja 3HaK aAuddepennuana,
MHTETPUPOBAHUE IO YACTSAM, MPUEMbI BBIYMCIEHUS HHTETPAJOB OT pPalMOHAIBHBIX ApoOei, OT
pPa3sHOIo THIA TPUTOHOMETPUYECKUX (PYHKIMI).

Hano ocMbIcinTe €OMHCTBO 1OAXOJAa K IIOCTPOCHHUIO OIPENENICHHBIX, KpaTHBIX,
KPUBOJIMHENHBIX, [IOBEPXHOCTHBIX MHTErPAJIIOB — IIOCTPOEHUE HEKOTOPON MHTETPAIBbHOM CyMMBI U
IIPEACIIbHBIN IEPEXO.

3HaTh TEOMETPUYECKUH CMBICI M OCHOBHYIO (DOPMYITY BBIYMCIECHUS OIPEEIEHHBIX
uHTerpanoB — Gopmyny Heiorona — JleiiOHuma, reomerpudeckue W (U3NYECKHE MPUIOKECHUS
OIIpEIeIEHHBIX U KPaTHBIX UHTEIPAJIOB, YMETh HAXOIUTh IJIOLIAAb IJIOCKOH (PUTypHl, JTUHY KPUBOM,
00BEM U IJIOLIAAb IOBEPXHOCTH TEJ BPAILICHHUS.

7. ®OH/I OLIEHOYHBIX CPE/ICTB

7.1.  MeToabl KOHTPOJIS M OLECHUBAHUSA Pe3y/IbTATOB 00y4eHMs
i KOHTpOJs YCHEBAEMOCTM M KadecTBa OCBOEHHUS JUCLMIUIMHBI HACTOALIEH MporpamMmon
IIPEyCMOTPEHBI CIEAYIOINE BUIBI KOHTPOJIA:

- KOHTPOJIb TEKYILEH yCIIeBAeMOCTH (TEKYIINIH KOHTPOJIb);

- TIPOMEKYTOYHAs aTTecTans (9K3aMeH).
HanmenoBanue
Bun xoHTpOns
KOHTPOJIS Kpartkas xapakTepucTiKa KOHTPOJIs
Ne n/nt pE3yJIBTaTOB
pe3ynbTaTOB pe3yJIbTaTOB O0yUYEHUS
oOy4eHust
0o0y4eHus
Obyuaromuiicst B TE4YEeHUE cemecTpa
PacueTHo- CaMOCTOSITENIbHO BBITIOJHSAET PSIJT  pacueTHO-
1 rpaduueckas Texymuit rpapudeckux pabor mo Teme paszaena. [lpu
pabora IIPOBEPKE MPEIoIaBaTeb OLEHUBAET KaueCTBO
odopMIIeHHS, IPaBUIIBHOCTh PACYETOB.
Pemenne KOHTPOJIBHOU paboTsI
KoHTpobHast . OCYILIECTBIISIETCSI HAa  TOCIEAHEM  3aHATHH
2 Texymuit K 6
paGoTa uzyyaemoro paszena. KonTponbHast paboTa
BBIMOJIHSAETCS WHAUBUYaTbHO KaX/IbIM
cryaeatoM. llpu mpoBepke mpemnojaBateib
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OLCHUBACT
pacyeTos.

MMPpaBUJIBHOCTDH MPOU3BCACHHBIX

3 Tecr

Texymmit

TectupoBaHue NPOBOAUTCA HA IOCIETHEM
3aHATUM M3yd4aeMod TeMmbl. TectupoBaHue
OCYILIECTBIETCS,  JIMOO  MpU  MOMOILU
KOMIIBIOTEPHON CUCTEMBI TECTUPOBAHHUS, JTHOO C
UCIOJIb30BAaHUEM BBIJAHHBIX TECT-3aJlaHUM Ha
OymakHOM HocuTese. B pamkax tectupoBaHus
IPOBEPSIETCS 3HAHUE TEOPETHUECKOH Oa3bl.

4 DK3aMeH

[IpomexxyTouHbIN

[TpomexxyTouHast aTrecTanusi OOYYaroOUIMXCS B
dopMe sK3aMeHa IPOBOAUTCA IO pe3yJbTaTaMm
BBIIIOJIHEHUSI BCEX BHUAOB YueOHOH paboThl,
IPETYCMOTPEHHBIX Y4EOHBIM IUTAHOM T10 JAaHHOU
OUCUUIUIMHE, OpU  3TOM  YYHUTHIBAIOTCA
pe3yabTaThl TEKYIIETO0 KOHTPOJIS YCHEBAEMOCTH
B TeueHue cemectpa. OueHka cTeneHH
JOCTHKCHUSI  OOYYaIOMIMMUCS — IUIAHUPYEMBIX
pe3y/nbTaToB  OOydYeHHs 10  JUCIHUIUIMHE
MIPOBOIUTCS MPETIOIaBATENIEM, BEAYIIIMM 3aHATHS
M0 JUCHUIUIMHE METOJOM 3KCIIEPTHOW OICHKH.
[Io wTOramM NpPOMEKYTOYHOM aTTecTaluud IO
JMCUUIUIMHE BBICTABIISICTCS OILCHKA «OTIUYHON,
«XOPOIIIOY, «yIIOBIIETBOPUTEIHLHOY» WIN
«HEYJOBIIETBOPUTEIHHOY.

7.2. IIkaja ¥ KpUTEPHUH OLIEHUBAHMS Pe3yJIbTATOB 00yUeHH s

[ToxazareneMm OllEHMBaHMSI KOMIIETEHIMI Ha pa3lWYHbIX dTanax MX (OPMUPOBAHUS SIBISETCS
JOCTH)KEHUE 00YUYaIOIIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHS MO JUCHUIUINHE (MOYIIIO).

Kpurtepun onenuBanns
Iloka3zarennb
HeynoBi1eTBOPUTEJIBLHO | YI0BJIETBOPUTEILHO Xopowio OtinyHo
3HATH: OOyuaromuiics OO6yuaromuiics O6yuatomuii | OOy4varonu
JIEMOHCTPUPYET MOJHOE | IEMOHCTPHPYET cs iics
TCOPETHHCCKHC | oreyreTBHE MM HETIOJTHOE JIEMOHCTPHUPY | AEMOHCTPH
OCHOBBI HEJI0CTaTOYHOE COOTBETCTBHE T YaCTUYHOE | pyeT
MaTEeMaTuHCCKO | ¢oorpercTBHE CIIENYIONIMX 3HAHUM: | COOTBETCTBH | MOIIHOE
'O aHaJIn3a. CIIEIYIONINX 3HAHMUMA: e COOTBETCTB
TEOPETUYECKHE CHENyIONmX | He
TEOPETUYECKHE OCHOBBI | OCHOBBI SHAHMIL: CIIe Yo
MaTeMaTHIECKOTO MaTeMaTHYeCKOro X SHAHII:
aHaNM3a. aHaNIM3a. TeopeTUyEecK
ue TeopeTuyec
MaTeMaTHyec | KM€ OCHOBHI
KOTO MaTeMaTuy
aHaNM3a. ecKoro
aHaIM3a.
JonyckaroTc
i CBo0OomHO
HE3HAYUTENb | OIEpUpPYeT
HBIE OIIMOKHU, | MPHOOpEeTeH
HETOYHOCTH,
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3aTpyJHECHUS | HBIMH
npu 3HAHUSAMH.
aQHAJIUTHYECK
1704
OTepaLusX.
yMeTh: Oo6yuatommiics He ymeer | OOyvaromuiics Oo6yuarommii | OOyuaromu
WM B HEAOCTATOYHOU JIEMOHCTPUPYET csl st
PCLIATh 3aIAYM | creneny ymeer: HETIOJIHOE JIEMOHCTPHPY | A€MOHCTPH
1 YHPaXKHCHNA COOTBETCTBHE €T YaCTUYHOE | pyeT
MCHOJIL3YA peLIaTh 3a1a4u 1 CIICAYIOIIMX YMEHHUUA: | COOTBETCTBU | IOJIHOE
OCHOBHBIE YIPAXHEHUS UCTIONB3YS e COOTBETCTR
METO/IPbI, OCHOBHBIE METO/IHI, pemath 3a1a4u 1 CHeIyIONHX | ue
U3yYCHHBIC B W3y4eHHBIE B Kypce YIPaKHEHHS yMEHHii: CITeTyIOMIH
Kypce MaTeMaTu4ecKoro UCTIONb3Ysl OCHOBHBIE X YMEHHiL:
MaTeMaTH4ecKo | aHaIu3a. METO/Ibl, U3YYCHHBIC B | pemarhb
ro aHajan3a Kypce 3aauu 1 pemarpb
MaTeMaTHYeCKOTO yIpaKHEHHs | 33Ja4 U
aHaJIM3a. UCTIONB3Ys yIpaKHEHU
Jomyckarorcst OCHOBHBIE s
3HAYUTEIbHbIC METO/IbI, UCTIONB3YS
OLIMOKY, IPOSIBIISICTCS. | M3YYEHHBIE B | OCHOBHBIC
HEJ0CTaTOYHOCTh Kypce METO/IB,
YMEHUH, 10 psiay MaTreMaTHieC | N3y4eHHbIE
MoKa3aresieu, KOro B Kypce
o0y4Jaromuncs aHaJIM3a. MareMaTu4
VCTIBITHIBACT Ymenus €CKOTo
3HAYUTEIbHbIC OCBOCHBI, HO | aHaJU3a.
3aTpyAHCHUS TIPU nonyckatorcs | CBoOOAHO
OIIEPUPOBAHUH HE3HAYHUTENb | ONEepUPYyET
YMEHHSMH TIPH UX HbIE OIIMOKH, | IPHOOpeTEH
nepeHoce Ha HOBbIE HETOYHOCTH, | HBIMHU
CHUTYAIIHH. 3aTpyAHEHUS] | YMEHUSIMH,
npu IpUMEHSET
AQHAJTMTUYECK | UX B
ux CUTYaIHsIx
olepanusx, | MOBBIIIEHH
repeHoce on
yMeHui Ha CJIO’KHOCTH.
HOBEIE,
HEeCTaH/IapTH
3(C
CHUTYaIUH.
BJIAJIeTh: OO6yuatronuiics He | OOyuaronuiics B OO6yuatommii | OOyuaromu
BIIaJI€ET WIn B | HEJOCTAaTOYHOM Csl YaCTUYHO | Hcs B
HaBbIKAMH HEIOCTATOYHOM CTENEHH | CTENEHH BJIAJIEET: BIIAJIEET: TIOJTHOM
HPAMCHCHHA BJIagCeT oObeme
MaTeMaTHIeCKO HaBBIKAMHU HaBBIKAMH BIIAZIEET
ro aHajm3a K HaBBIKAMHU TIPUMEHEHUST | TIPUMECHEHUS MPUMECHEHHS
€CTeCTBEHHOHA | JIMHEHHOM MaTeMaTH4eCKOro MaTreMaTU4ec | HaBbIKAMHU
YYHBIM MaTeMaTHYeCKOro aHamn3a K KOT0 aHaJIM3a | IPUMEHEHU
(pu3nyeckum u | aHanM3a K €CTECTBEHHOHAYYHBIM | K A
TEXHUYECKUM) | €CTECTBEHHOHAYYHBIM (puznueckum u €CTECTBEHHO | MaTeMaTu4
3ajjauam. (pusmueckum u TEXHUYECKUM ) HaY4YHBIM €CKOI0
TEXHUYECKHUM) 3a/1a4aM. | 3a/1a4aM. (pusmueckum | aHammsza K
OOGyuarommiics u €CTECTBECHH
WCTIBITHIBAET OHayYHBIM
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3HAYUTENbHBIC TeXHHYeCKuM | (pusmaecku

3aTpyAHCHUS TIPU ) 3a71a9aM. M H

MPUMEHEHUN HABBIKOB TEXHUYECKH

B HOBBIX CHTYAlIlMsX. Happixn M) 3a/1a49aM.
OCBOGHEL, HO | (p0601HO
JIONYCKAOTCS | 11yyrepger
HE3HAUATEND | 10 vyepppy
HBIE OLIMOKH, ¢ HABBIKH B
HETOUHOCTH, | cprvarygx
SaTpyAHCHUA | noppimenn
Tipu oit
AHAIUTHYICCK | (oo oo
UX
oreparnusx,
nepeHoce
YMEHHI Ha
HOBEIE,
HECTaH/IapPTH
bIE
CUTYallUH.

IIIkajia OleHUBAHUSA TEKYIEro KOHTPOJIsI.
HaumeHnoBanue KOHTPOJIA 11
KaJia OIlCHUBAHHS Omnucanue

pe3yabTaTOB OOYyUEHHUS

PacuerHo-Tpaduueckas padbota

OtauyHo - Pabora crana B
CpPOK, pacueTHas U
rpaduyveckas 4acTH
BBITIOJIHEHBI BEPHO, JTNOO
UMEIOTCS HEI0UETHI, He
BIUSIIOIIUE HA KOHEYHBIN
pe3ynbTar.

Xopol1o - pacyeTHas 4acTb
BBITIOJIHEHA BEPHO, B
rpau4ecKoil 4acTu ecTh
3aMEYaHUs

Y 10BIIETBOPUTENBHO - B
pacueTHOM 4acTH eCTh
3aMeuyaHusi, METO]
BBINIOJTHEHUS TpadudecKon
4acTH BHIOpaH BEPHBII

HeynoBieTBopuTeNnbHO - B
pacueTHOil U rpaduUecKoit
YacTsAX eCTh rpyOble
3aMeyaHusl.

3amanne ua PI'P Beimaercs Ha

IIEPBOM 3aHITHU
COOTBETCTBYIOLIETO pa3zena
IUCHHUIIIINHEL U cAaeTcs 110
OKOHYaHWU U3YUYEHUS
COOTBETCTBYIOLIETO pa3zena
mucnureel. PT'P 1oinkHE
OBITH BBLIMTOJHEHBI 1
0(OpPMIICHBI B COOTBETCTBHH C
TpeOOBAHUSIMHU METOANYECKUX
yKa3zaHui Kadeapsl.

KontponbHas pabora

OtinnuHo - PaboTa BEICOKOTO

Ka4yecTBa, YPOBCHb
BBIITIOJIHCHUSI OTBCYACT BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
CoJIepKaHuE Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MPoOesoB,

3amuTa TeMbI BKIOYaeT
peuieHue 3a1a4 B ayIMTOPUH B
TE€YEHUE OJTHOM Napsl U
IIPOXOJMT I10CTIE U3YUYECHUS
COOTBETCTBYIOLIETO Pas3zena.
buneTsl cocTOAT U3 BOMPOCOB,
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HE00XOAMMBbIE IPAKTUYECKHE
HaBBIKH PabOTHI ¢ OCBOCHHBIM
MaTepuaioM c(hOPMHUPOBAHEI,
BCE MPETYCMOTPEHHBIE
MpOrpaMMoi 00ydeHus
y4eOHBIC 33aJJaHHSI BBITIOJTHEHBI,
1100 HEKOTOPbIE U3
BBITTOJIHEHHBIX 33aJaHUN
coJiepKaT He3HAUUTEIbHbIC
OLIMOKHU

Xopomuio - YpoBeHb
BBINOJIHEHUS pabOThI OTBEUYAET
OOJIBITMHCTBY OCHOBHBIX
TpeOOBaHUi, TEOpETUYECKOE
coJiepKaHue Kypca OCBOEHO
YaCTUYHO, HO ITPOOEIIbl He
HOCSAT CYIIECTBEHHOTO
XapakTepa, HeoOXOMMEbIe
IIPAKTUYECKHE HAaBBIKU PaOOTHI
C OCBOEHHBIM MaTepHuajIoM B
OCHOBHOM C()OpMHUPOBaHBI,
HEKOTOpbIe BUJIBI 33JaHUI
BBINOJIHEHBI C OIIMOKaMHU.

Y 10BNETBOPUTENHHO -
Teopetuueckoe copepxaHue
Kypca OCBOCHO YaCTHUYHO,
HEOOXOIUMBIC TTPAKTUICCKHE
HaBBIKU Pa0OTHI HE
chopMHUpPOBaHbI, OOJIBITUHCTBO
MPEAYyCMOTPEHHBIX
IIpOrpaMMOMH 3aJJaHNU He
BBIIIOJIHEHO; TIPU
JIOTIOJTHUTEIBHON
CaMOCTOSTENIbHON paboTe Ha
MaTepuaioM Kypca BO3MOXKHO
MOBBIIICHUE KaYeCcTBa
BBITIOTHEHUS Y4€OHBIX
3aJaHUM.

HeynoBieTBopuTensHO -
Teopernueckoe conepxanue
Kypca He OCBOEHO,
HE00XOAMMBbIE IPAKTUYECKHE
HaBbIKU PabOTHI HE
c(OpMHUPOBAHBI,
IIPEYyCMOTPEHHBIE
IIPOrpaMMOil 3a1aHUs HE
BBITIOJTHEHBI

IIO3BOJISIOIINX OLIEHUTH
c(hOopMUPOBAHHOCTH
koMneTeHnuii. Ha oTBeTEI
otBoauTcs 1,5 gaca.

TecTupoBanue no MpowIeHHON
TeEME

Tect conepxut 20 3agaHui,
MpaBWIbHBINA OTBET Ha 1
3aJjaHr€e COOTBETCTBYET |
Oamty. Bpemst TectupoBaHus -
30 munyT. CTyIEHTY
MIPEAOCTABIISICTCS JIBE MOTBITKH
JUTSI TIPOXOKJICHUS TECTA.

TectupoBanue
OCYIIECTBIISIETCS, TUO0 pH
ITOMOIIM KOMIIBIOTEPHOMI
CHCTEMBI TECTUPOBAHUSI, 100
C MCIOJIb30BAaHUEM BBIJAHHBIX
TeCT-3aJIaHui Ha OyMaKHOM
Hocurene. Bpems
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MaxkcruMaibHas OLEHKa 3a TecT | TectupoBaHus 30 MuH. 3aTem
- 20 6amnos. Tect cunrtaercs OCYILIECTBIISICTCS POBEPKA
YCIIEIIHO NPONAECHHBIM, €CIIH TeCTa HK3aMEHATOPOM U
CTyIeHT jan He meHee 60% BBICTABJISIETCS OLIEHKA
MPaBUIIBHBIX OTBETOB (HAOpaj | COTIaCHO METOIHMKE

He MeHee 12 6auioB). BBICTaBJICHUS OLCHKHU.

IIIxkana omeHUBAHUSA HpOMe)l(yTO‘lHOﬁ arrecralnmm: 3K3aMcEH.

IIIxama onieHnBaHusd

Onucanue

OTJINYHO

BrimonHeHs! Bce BBl y4eOHOU pabOoThI, MPEyCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyAEeHT IEMOHCTPHPYET COOTBETCTBHE 3HAHWUH, yMEHUH,
HaBBIKOB MPHUBEIEHHBIM B Ta0lMLAX IIOKa3aTeNsM, OIEepUpyeT
IpUOOPETEHHBIMU 3HAHUSIMM, YMEHUSMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTYallMsX TOBBIIIEHHON CII0)KHOCTH, HE HCIBITBIBACT 3aTPyIHEHHHA
IIPM AQHAJIUTUYECKUX OIlepalusax, INEPeHOCEe 3HAHUKW M YMEHUH Ha
HOBBIE, HECTAHAAPTHbIE CUTYAIUH.

Xopomo

BoinoniHeHs! Bce BUJIbI y4eOHOM pabOThI, IPEIyCMOTPEHHBIE Y4€OHBIM
wi1aHoM. CTyAeHT NEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMM,
YMEHUH, HaBBIKOB IIPUBEICHHBIM B Ta0JIMIIaX [TOKa3aTessIM, ONlEpUpyeT
PUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMHU, HABBIKAMU, IPUMEHSIET UX B
CUTyallUsiX IOBBIIIEHHOM cioxHocTU. Ilpu sTomM Moryr ObITh
JOIYILIEHbl He3HAYUTEJIbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS MIPU
AHAJTUTUYECKUX OIepalusiX, INepeHoce 3HaHUW M yMEHUH Ha HOBBIE,
HECTaH/IapTHbIE CUTYallUH.

yI[OBJ'ICTBOpI/ITeJ'ILHO

BoinonHeHs! Bce BUJIbI y4eOHOH pabOThI, PEIyCMOTPEHHBIE YU€OHBIM
w1aHoM. CTyZEeHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TabMuIax IOKa3aTelsM,
JIOMYCKAIOTCS  3HAYUTENbHbIE OINMOKH, MPOSBISIETCS OTCYTCTBHE
3HaHWH, yMEHUH, HABBIKOB 110 PSIAY MOKAa3aTeeH, CTyIeHT UCIIBITHIBAET
3HAYUTENIbHbIE 3aTPYAHEHMUs] TPU ONEPUPOBAHUM 3HAHUSIMU U
YMEHMSIMU NIPU UX NIEPEHOCE HA HOBBIE CUTYALIUU.

HeynosnersopurensHo

He BbimomHeH oauH win  Oojiee  BHJIOB  ydyeOHOW  paboThI,
OPEIYCMOTPEHHBIX y4eOHbIM IUIaHOM. CTYIEHT JI€MOHCTpUpPYET
[IOJTHOE OTCYTCTBHE WM HEAOCTATOYHOE COOTBETCTBUE 3HaHUIA,
YMEHUH, HaBBIKOB TIPUBEACHHBIM B TaOJNWIAX IIOKa3aTellsiM,
JOMTYCKAIOTCS  3HAYUTENBHBIC OINMOKH, TMPOSBISIETCS OTCYTCTBUE
3HaHUH, yMEHUH, HaBbIKOB IO Py MOKa3zaTesed, CTyIeHT HE MOXeT
ONepUpOBaTh 3HAHMSIMU U YMEHMSIMH IpPU HMX IEpEeHOCe Ha HOBBIE
CUTYAIIHH.

7.3. OueHOYHBIE CPECTBA

7.3.1 TeKywmii KOHTPOb

KoMnuiekT 3ananuid

JJIsl BBINIOJTHEHUs pacdyeTHO-rpagudeckux pador (PI'P)

o AucHUIInHE «MaTeMaTH4ecCKUd aHAJIN3»
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Teopus npeaesos u nuddepennupoBanue GyHKIUN OTHOH NepPeMeHHOM

1. Haiftu npenensi:

lim (2—11)2 —(] +n)2
N (1 + n)2 —(2—;1)2

(22 +3)"
lim 5
noel 2n° 41

. 2xP+11x+15
lim —mMM
x—-3 x+3

2n+l _ 5”71
m n+2 n
n—r0 3 + 5

lim n+2=38n +3
e YnrS5+n

R—>00

limn(\n‘n2 +1 —n)

3In+l
. (n=10Y\"
lim .
n-—>m I’i+l

7

. 4x?
lim —
=0 8in” 3x
lim sin3x g
2 lim (1-3x)™"
x=0 1- ex J—HO( )
0, x<-m
y=<sinx, — 7 <x<0
m,x=20

2. UccnenoBaTh Ha HENPEPHIBHOCTD U BBIIOJIHUTD YEPTEXK:

3. Haiitu npousBoaHYyIO GyHKIIUH:

y:

2(3x3+4x2—x—2)

151+ x y =Inarcsiny/1-¢**,
37 +1
3¢
tg x —ctg x (7
= arct -5 =sin| —+1|.
TR R ’ (3 J

_ cosbx
Y 3sin(12x+l)

Jx

x+2

y=arctg’ In

3
X

sin(x—2y)+—="Tx
(r-2)+%

4. CocTaBUTh ypaBHEHHs KacaTeJIbHOM M HOpMaIM K JaHHOM KPUBOW B TOYKE C aOCIMCCOM

y=x*+8Jx-32, x,=4.

y =arctg’ +sinln2x

|
V1=-2x*

e

I3
x=¢e"' cost y=e cost

x() :

: » 1
f(x)=x"+—
5. IIpoBecTu MOTHOE UCCIIEIOBAHKE U TTIOCTPOUTD Tpaduk X
DYHKIHUN HECKOJBKHUX MepeMeHHbIX
xt+3y°
er — er z= X
1. HaiiTu 9acTHBIE IPOU3BOIHBIE BTOPOTO MOPSAIKA, YOSIUTHCS, 9TO ~ ¥ ™! Y
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2

y
==
2. Haiitu rpaguent Gynkuuu < = S(%Y) g 1ouke M (x4, 1) : Jx , M, (4.6) .
w2 2
3. UccnenoBath Ha sKkcTpeMyM dyHkmmio -~ % ~ % +y 42y )
HNuTerpupoBanune
BbruncauTh HeonpeaeJaeHHbIe HHTETPAJIbl

dx
I2(x+\/; [x-27"dx J(x+1)e"a’x [xcos3xdx [e"cosxdx

dx dx j x+18 dx x+1 i J.Sin3xdx
2

Jx2—6x+18' Ix2+6x+5' (x=6)(x+2) ' Jx2+3 , cos” x

Boruucautn OINpeacjJeHHbIC HHTECI'PAJIbI

[ 3sin? xcos xd [ [(r=ye'd -
X Xdx —F— X—1)e ax —
0v1+3x 0 ) 1 xv7+Inx ’

0
, ’

’

6 dx 2 14 x7 “+ dx Lx? +2x
[—— x [——— [———dx
11+«f3x—2' arcge 1(3x+5) , o x"+1
NN 2 i ¢ dx

[ ———dx Va—xdx 3sin® x cos xdx

0 il+x2 { '[[ '(': 1+3x

’

j(x— De*dx

T dx
1 XxNT+Inx

Heco0cTBeHHbIE MHHTETrpaJIbl

7’

1. YkaxuTte, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISIETCS] CXOISAITUMCS
@ a0 ]

[Nxdx, [x7dx, [vx’dx

1 1 1

“  dx

I
2. BHIYMCINTB HHTETPAl, yCTAHOBUTH €10 CXOAUMOCTh HITH PACXOAUMOCTh —= 1 +X

"
[1n xdx
3. BBIYKMCIIUTD HHTETPAl, yCTAHOBUTD €I0 CXOAUMOCTh MJIH PACXOJAUMOCTD |

de

4. Belyuciauth HecOOCTBEHHBIN HHTErpai " VX | yCTaHOBUTH €ro CXOJAUMOCTD WIIH

pacxoauMOCTb.
1
dx
2
5. Beruucanth HecOOCTBEHHBIN UHTErpai —! , YCTAaHOBUTB €0 CXOJAUMOCTb WU

23



PacxoaMMOCTb.

KpaTHbie uHTErpajinl
1. I3MeHUTh NOpSAJOK UHTETPUPOBAHUSI B IBOTHOM UHTETpaJIe

[ax [ £o vy [y [ ris s

a x : b. Vy
[[ao—x* = y*ydxdy,  D={(x,y)|1<x<2, 0<y<2}
2. Beraucnute 2

3. Brruucnurts

”(1 2x7y +16x°)° )dxdy;
D

D:szyzxayz—J;
4. BeaucianTe

[[(x* + y)dxdy,

(D) D — MHO>XECTBO TOUYEK IUIOCKOCTH, OI'PaHUYCHHOC JIMHUAMHA

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

5. Haiitu rutomiaab (pUrypsl, OrpaHHYEHHOM JaHHBIMH JTHHUSIMH
y:3/x,y:4e‘,y=3,y:4.

— 42 _
6. Haiitu niomanp GUrypel, orpaHH4eHHON JTUHUSAMU y=x y=-x+ 2

8. Haiitn 06beM Tena, monydenHoro BpamienueM Bokpyr ocu OY ¢purypsl, orpanuuennoit

=1, x:O_

3
muEusvu Y =X 0 Y

9. Haiitn 06beM Tela, HoTydeHHOTo BpamerueM Bokpyr ocu OX durypsl, orpanndenHoit
— 42 2 _
muEmsmu Y X VT

KonTpoJsbHbie padoTsl (IpUMeEpHI)

BapuaHTt

1. MoctpouTs rpaduk: ¥ = 3€0S2x

2. Haiitu npenensr:
(5—n)2 —0—(5+n)2

: . ]iml—c052x lim X' —xt-x-2
1 "= (5—n) —(5+n) 2) JER 3) 2 x’ =2x" +x-2
1
oAxt—x-—1 1+ xcos2x |¥
lim— lim(—} ; ( ¥t =
4) X2 ln(x—l) 5) =00 1+ xcosx 6) 1:52 TN x+1)
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-x, x<0

y=qx7,0<x<2

3, x>2
3. HccnenoBarh Ha HEMPEPHIBHOCTD U BHITIOIHUTH YEPTEXK:
Bapuant
1. Haiitu ipon3sBoauyto »x:
s VX
=arctg” In _
a) 4 & x+2 6) Y (\/;)
JC3
sin(x—2y)+—="7x )
B) y r) x=e 'cost y=e cost
. [ 1
lim ( - J
2. Haiitn * "\ ¥ arctgy
: »
f(x)=x"+—
3. IIpoBecTu MOIHOE UCCIIEOBAHKE U TOCTPOUTD Tpaduk X

Bapuanr.

ou

Nel. Beruncnuth IIPOU3BOAHYIO 110 HAIIPABJICHUTIO aS 1 HaUTH MOAYJIb BEKTOpA I'paIUCHTA JJIs1

X
U=2xXy+——=+2°

byHKIIH \/; B TOUKE A(6:9;1) B HaIPaBJIEHUH, COCTABJIAIOILEM C OCAMU
3 6 T
cosoe=—, cosfB=—, y<—
KOOPJIHMHAT YIJIbI 7 7 2
— —_— 2 — JE—
Ne2. MccnenoBare Ha SKCTpeMyM (YHKIIHIO z=xy(l-4x" —4y) -5 .
dz
No3. z=In(y —x*) x=Asint, y=cost .. dt
Bapuaunt
Boiuucaumbo:
16
dx 2
.[ .[(2x+1)-lnxdx
1 sVx-2, 2.7 .
3x* -4 sin® 3x 2x-1 d
dx. dx. X.
3. J‘x2+4x 4. jcosz3x 5. I\/4—2x—x2
1. BbruuMcauTh UHTETPAIIBL:
_“xe_'rz j—dx
t dr | e X-/Inx

I/I306paBI/ITB o0acThb HHTCTPUPOBAHUA W HU3MCHHUTH IIOPAAOK HHTCIPUPOBAHUA B IIOBTOPHOM

WHTETpaie
0 25
jdx _[f(x; y)dy.
-4 0
Brrunciuts Jiomanab (I)I/Il"prI, OFpaHquHHOﬁ JJMHUAMHAU
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y=2-x% y=x
BapuaHnT 3a1aHuii TPDEHUPOBOYHOTO TECTA.

3agaun
V= arcctg{/; dy—?
1 yactn 1, y=sinlnx, ', y" =7 2. x . 3.
y=3x"+xe",x,=2Hx=0,1, By-?
4. HaiiTi mpou3BOIHYIO - * :
[ 4x=3
y =3/sIn arctg 7 x
a) X 6) Y =X
¢ +2 = cos3x ) .
B) X r) X =cosf+sins Y =SIni—1cost
. 2
5. VccnenoBarh Ha SKCTPEMYM S (x)=(x=3) (x=5) .
er
y=——
6. HaiiTu uHTepBaibl MOHOTOHHOCTH X
3
X
f(X):——16x [_5]]
7. Haiitn HanGospliee, HaMMEHbIIEe 3HaYeHNE (PYHKIUU 3 Ha OTpE3Ke >
1
_ 2 X=—
8. IlocTpouTh KacaTesbHy0 K rpaduKy GyHKIUU J (x) = 3arccos x B TOYKE 2
2 yacTthb 9. HaiiTu nipenensi:
(3+n)2—(2+n)2 thx

lim . tg2x . X +2x-3 lim &
p—yos 2 2 lim Iim —mM -
1) (2+f?) —(]—n) 2) 0 eZX_l 3) 3 x3+5x2+6x 4) ) tg3x
3 yacTh

0, x<—m
y=qsinx, —7<x<0
T, x>0
10. HccnenoBaTh Ha HENIPEPHIBHOCTD U BBIMOJIHUTD YEPTEK:
3
. X
f (x) = 2 4
11. [IpoBecTu mosHOE MCCIEeI0BAaHNE U TOCTPOUTH Ipaduk xr =,

I[J'ISI MMPOBCACHUA TCKYHIECIO KOHTPOJIA 3HAHUN CTYACHTOB B AWCTAHIMOHHOM q)opMaTe B
pa3zpaboTtaHHbIX Kadenpoil «MaremaTrkay OHJIaWH-Kypcax MMEIOTCS MPOMEXYTOUYHbIE (IPOOHBIE)
TECTHI.

7.3.2. IlpoMesKyTOYHAS aTTeCTAUSA

KoMmmuiekT Bonnpocos
Bonipocol K a3k3ameRy (2 cemecmp o4yHoli hopmel 0byyeHus)

(151 o1leHKH KOMIIeTeH M)

\ JAnddepennunanbHoe ucumncjieHme GyHKUUN OHOM NepeMeHHOMI \ Komnerenimu \
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IToHaTHEe QYHKIIMOHANBHOM 3aBUCUMOCTH, Kiaccuukanus GyHKIUH.

Onpenenenne U TUIbI YUCIOBOM MOCIIEI0BATEIIbHOCTH

[Ipenen yncnoBOi NOCIENOBATEIBHOCTH.

ApI/I(bMeTI/ILIeCKI/Ie OIr€panru HaJ IoCJICA0BATCIbHOCTAMUA

YciaoBus CYLIECTBOBAHUSA KOHEYHOT'O npeaena YUCJIOBOH
rocienoBareabHOCTH (Teopembl Komm u Beitepmtpacca)

Bropoii 3aMeyaTenbHbli Ipeaes

IMpenen ¢ynkuuu. Omnpenenenus. ['eoMmerpudeckas WHTEPIPETALHS
noHsTHs npeaena ¢yHkiuu. CBolicTBa NpeeioB

BeckoneuHo masble, 0eCKOHEYHO OonblHe QYHKIMU

[TepBrIii 3aMedaTenbHbIN Tpeaen

BGCKOHC‘IHO MaJIbIC BCJIMYUHBI. 3KBI/IB€U]CHTHBIC GCCKOHGLIHO MaJIbIC U UX
HCIIOJIb30BaHUE NP BHIYMCIICHUH MPeIesioB. Tabuia SKBUBaIEHTHBIX
OECKOHEUYHO MAaJIbIX

HenpepriBHOCTS (DYHKIIMHU B TOUKE U HA TpOMEXyTKe. OJHOCTOPOHHHE
npenensl. Kimaccudukaims Touek pa3pbiBa rpapuka

CoiicTBa GyHKIIMII, HEMIPEPHIBHBIX HAa OTpe3Ke (TeopeMbl Beiiepiirpacca,
bonbiano — Komn)

[TpousBonnas. ['eomerpuueckuii v GU3HMUECKUNA CMBICT POU3BOIHOM.

KacarenbpHast 1 HOpMaJb K INIOCKOM KpUBOH

Tabnuiia mpou3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX (YHKIHUN

CBs3b MEX/ly CYLLIECTBOBAaHUEM ITPOU3BOIHON (DYHKIIMU B TOUKE U
HENPEPHIBHOCTHIO (PYHKIIUHU B TOH e TOUKE

[Tpou3BoHas CyMMBI, IPOU3BEIICHNUS, YaCTHOTO. [IpOU3BOIHAS CIIOKHOM U
oOpatHOW GyHKIUH

[IpousBoiHas mapaMeTpUUuecKy 3aJaHHON (QYHKIIUU

[Tpon3BoaHasi GyHKIINH, 33 JAHHOH HESBHO

JuddepenunpoBanue CI10KHOM MOKa3aTeNIbHON (HYHKIIUU

Huddepenuupyemocts. Juddepennuan. ['eomerprueckuii cMbica
muddepennmana

OcHoBHbIE TeopeMbl AU PepeHnnaIbHoro ueurciaeHus (Teopema depma,
teopeMa Pouisi, Teopema Jlarpanka, Teopema Komn)

[Ipasuno Jlonurans

Mpnuorounen Teitnopa u ero csoiictBa. @opmyna Teinopa. OcratouHblit
usieH Gopmyiel Teitnopa B popme Jlarpanska u I[leano

AcumnToThl rpaguka QyHKIUU

OkcrpemMyM. Heobxonumoe yciaoBue 3kcTpeMyma

OkcrpemyM. Heobxonumoe yciaoBue 3kcTpeMyma

JlocTaTOuHBIE YCIOBHS SKCTPEMyMa

JlocTatouHoe yciaoBUe Bo3pacTaHus (yObIBaHUs) QYHKIUHU

Haubonbiiee v HanMeHblliee 3Ha4eHNsI QYHKIIMU HA OTPE3KE

BrImyki10cTh, BOTHYTOCTb, TOUKA Neperuda. JJocraTounoe ycioBue
BOTHYTOCTH (BBIITYKJIOCTH)

Heo6xoauMoe ycioBue ToukH neperuda. Jlocratounoe ycinosue neperunba

OOm1ast cxemMa OCTPOCHHUS U MCCIeI0BaHus Tpaduka QyHKINH

OIIK-1

DOYyHKIUH HECKOJIbKHUX NepeMEHHbIX

Komnerenimu

OmnpeneneHne 1 reOMETPUYECKUN CMBICT (DYHKIIMHU JIBYX NEPEMEHHBIX

Jluauu ypoBHS QYHKIIMH JIBYX NTEPEMEHHbIX
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YacTHble TPOU3BOAHBIE (DYHKIIMH HECKOIBKUX MEPEMEHHBIX, HX
T€OMETPUUYECKUN CMBICTT

DYHKIMH HECKOJIBKUX NMEPEMEHHBIX, TOHITHE MOIHOTO nuddepenmana

JuddepennnpoBanne CI0XKHBIX GYHKIIHI HECKOIbKUX MEPEMEHHBIX

[Tpon3BoIHBIEC BBICIIUX MOPSIAKOB (DYHKIIMU HECKOJIBKUX IEPEMEHHBIX. OIK-1
Cwmemansblie npousBoanbie. Teopema [1IBapiia

[Tpon3BoaHasi GYHKIMU HECKOJIBKHUX MEPEMEHHBIX 110 HAIPABICHUIO

HpOI/I3BO,I[HaH 110 HAITPABJICHUIO U I'PAJUCHT CKAJIAPHOI'O ITOJIA

DKcTpeMyM (QYHKIHMU HECKOJIBKUX NEPEMEHHBIX

Heo6xoanMoe u 10cTaTOYHOE YCIIOBHS SKCTpeMyMa (DYHKIIMH ABYX
IIEPEMEHHBIX

I/IHTerpa.nbﬂoe HCYHUCJICHUEC Kowmnerenuuu

[TepBoobOpasnas, HeonpeaeneHHbIA nHTerpal. Tabmauia OCHOBHbBIX
WHTETPaAJIOB

3amMeHa NEPEMEHHON U MIHTETPUPOBAHUE MO YACTSAM B HEOIPEIEIEHHOM
WHTETpaJe

HHTerpupoBaHue ¢ MOMOIIBIO MOABEACHUS 0T 3HAK AuddepeHiana

WuTerpupoBanue paiMoHaIbHBIX Jpo0eit

WHuTerpupoBanne 1o 4acTsIM U 3aMEHa IEPEMEHHO B OIIPeIeICHHOM
UHTerpaje

WHTerpupoBaHne TpPUrOHOMETPUYECKUX (PYHKLIMN, OCHOBHBIE TPUEMBbI

WuTerpupoBanue uppanyoHaibHbIX QyHKINN

yHI/IBepCEL]II)HaFI TPUTOHOMECTPUUICCKAA TOACTAHOBKA

OrnpeneneHHbIN UHTErpai v ero cBoiicta. ®opmyna HeroToHa — OIIK-1
JleiiOHmIa

[TpunosxeHus onpeaeseHHOr0 HHTETpaia K PEIICHUI0 TEOMETPHUECKHUX U
(bu3nYecKux 3a1a4

Boruncnenue miomaaei ¢ HOMOIIbIO ONPEAIEICHHOI0 HHTErpalia

Beruucrenue niomany v JJIMHbL KPUBOH, 3aJJaHHON YpaBHEHUSIMU B
napaMmeTpuieckoi popme

Brrunciienue miomany KpUuBOJIUHENHOTO CEKTOPA B IIOJISIPHBIX
KOOpJMHATAaX

BrruncieHue QInHbI AYTd € TOMOIIBIO ONIPCACIICHHOTO MHTCTpaJIa

Beluncnenue 1mHbI 1yrd KpUBOH, 3aJaHHOM MapaMeTPUUIECKU

Brruncnenmne o6beMa Tenna BpalieHus ¢ TOMOIIBIO OMPeIeIeHHOTO
WHTErpasa

Brrunciaenue miomiaan IMOBCPXHOCTH TECJIa BpallICHUA

HecoOcTBeHHbBIE HWHTCrpaJIbl ICPBOI'O U BTOPOI'O THUIIA. ITonsTus
CXOAUMOCTH M PACXOIUMOCTH HECOOCTBEHHOT'O HMHTCrpaia

Heco6cTBeHHBIE MHTErpalIbl OT pa3pbIBHBIX (PYHKIMIA

Tunosbsie BapUaHTHI O0UJIECTOB
no aucHumianae «MaTeMaTudecKnii aHaJIu3»

MHWHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHIS POCCUNCKOI ®EJEPALINNA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHME BBICIIIETO OFPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»

28



(MOCKOBCKMI1 TOJIATEX)

How

5.

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Martematukay
HucuunnuHa «MaTteMaTHYeCKU aHaJIn3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

ITepBooOpa3Has, HeonpeaeIeHHbIi naTerpail. Tabimia OCHOBHBIX HHTETPAJIOB.
dx

e
BBI4uciuTh HEOMPeIeICHHBINA HHTETPA S—Xx+5-x

. Z=y4X M (1,4
Haiitu rpaguent pyHKIun YN g rouke o(1,4) )
VYKaxuTe, KaKoi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISIETCS CXOISAIIUMCS

T\/;dx, Tx*dx, T\/?s dx
| 1 1 )

_ _ —X
HaifnTe S5KCTpeMyMbI M TOUKH Tlepern6a pyHkumm & ~ (r=Te™

YTBepkaeHo Ha 3acefanuu Kadenpsl MmaTeMatuku « 31» 03 2026 r., mpoTokoin Ne 7

3aB. Kadeapoli 0O.M. bapaHosa / /

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU S POCCUICKOI ®EJIEPAIIN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICILIET'O ObPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

@axynpTeT 0a30BbIX KOMIIETEHIIHH, kadenpa «Martemaruka»
JucuuiummHa «MaTteMaTH4eCKUil aHaIN3y
Kypc 1, cemectp 2

DK3aMeHAHOHHBIN OnyteT Ne 1

HecoOcTBeHHbBIC HHTErpajibl MEPBOTO U BTOPOT'O THUIIA. [ToHsTHS CXOOMMOCTH U pacxoanuMoCTu

HECOOCTBEHHOTO MHTErpaJa.

Haiitu npousBoHyI0 (QyHKIMH, 33laHHON TapaMeTPHUUECKU I+1

— 2 2
HCCHCHOB&TB Ha 3KCTpeMYM (bYHKI_[I/II'O z=x X+ y + 2y .
m.6

I3 sin? x cos xdx
Boruncnuth onpeeneHHblidi MHTerpa 0

Haiitn 06beM Tea, MoTy4eHHOro BpameHneM Bokpyr oct OX  durypel, orpanmdeHHOM

y=1 x=0

3
JUHUSIMUA y=x,

YTBepkIeHOo Ha 3aceqannu kKadeapel MaTeMaTHku « 31» 03 2026 r., mpotokos Ne 7

3aB. kadenpoi O.M. bapanosa / /
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JU1s mpoBeIeHUs IPOMEKYTOUHOTO KOHTPOJIsl 3HAHUH CTYIEHTOB B IUCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIAH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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