[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®NO: Makcumos Anegaei CTEPCTBO HAYKH

[LomKHOCTb: AMpeKTOp ienapTaMeHTa o 00pa30BaTe/bHOU HQKIVKE
[ata nognucanus: 05.08.2026 12:50:17 NCK

VikanbHbiii (D@RSPATIBROE TOCY1apCTBEHHOE aB

{ U BBICHIEI'O OBPA30OBAHMUS
Ol ®EJEPALINU
FOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUES

8db180d1a3f02ac9e60521a5672742735¢18b1d6 BEICIIIETd

00pazoBaHUs

«MOCKOBCKHI HOJII/ITEXHICI‘{ECKI/IFI VHUBEPCUTET»
(MOCKOBCKUU ITOJIUTEX)

®akynbTeT UHPOPMAIIMOHHBIX TEXHOJIOTHI

VTBEPXJIAIO
Jlekan dakynpTeTa
«H(GOPMALOHHBIX TEXHOIOTHI

Céf?_:,é;/{—/ J.I". Oemupos /

& A6 » Bekiont 2026 1.
74 /

PABOYAS ITPOI'PAMMA JUCHUAIIJIMHBI

«MarteMaTtu

YeCKHH aHAJIU3»

Hanpasnenue noaroTtoBku
09.03.02 «MupopManMOHHBIE CHCTEMBbI U TEXHOJOTMH»

OO6pazoBarenbpHas

nporpamma (mpoduib)

«IIporpammMHoOe oGecnieyeHre UTPOBO KOMIILIOTEPHOI MHAYCTPUN»

KBanudukanus (cTeneHs) BoITYCKHUKA!
bakajsiaBp

dopma o0yueHust
Ounast

Mocksa 2026 .



Pa3zpaboTuuk

Crapiuuii npenojaBaTeb | /3.P. PamxxaboB/

3aB. kadeapoit «MaremaTrukay,
KaHj1. TexH. Hayk ' /O.M. Bapanosa/

CoriaacoBaHo:

3aBenyromuii kadeapoi

«upopmaTrku 1 UHGOPMAITMOHHBIX TEXHOIOTUIY, K.T.H. / E.B. Bynataukos/



—

9]

Conep:xkanue

Lenu, 31241 ¥ TIIAHUPYEMBIE PE3YIbTAThl O0YUCHHS MO JUCHUTUIAHE . ....e'ueeenenee...
MecTo TUCHMITIMHBI B CTPYKTYPE 00pa30BaATEIBHON MPOTPAMMBL. ... .cueeneeeeeneannn..
CTpyKTypa U COACPHKAHNUE TUCIIHTITIHBL. . . ... eueettetenteneene ettt et et eteeteneeneeteneeneenen
3.1. Buasl y4eOHOU PAOOTBI U TPYMOCMEOCTD. .. ..vteueenteeeeneanteaneeneenneeneenneneaaanne
3.2. Temarnueckuil IVIaH U3YUEHUS JUCIIUIUIMHBL. .. ..ueuutene et et enteaieeeenieeieennenes
KT RN @10 (507 %0207 (DI 12 (Q111201 01071 512 SR
3.4. Temaruka CeMHMHApPCKHX/MPAKTUYECKUX U JTa00OPATOPHBIX

BAHATHR. ....oovvennenn.
Y4eOHO-MEeTOINYECKOE U MHPOPMALIMOHHOE OOCCTICUCHHE. . ... vveueeeeeneenenennenannen,
T8 DN » 0 o)V -0 1:3 S E2F 00 026 NS) o 1) o - DO
4.2, OCHOBHAS JIUTEPATYPA. v et eueeenntenteenneenteenteeanteenteeaneeanteenneareeenaeesnreesnaees
4.3.  JIOTIONHUTEIIBHASI JIATEPATYPA. + et uveeneeenneennaeenaeeneteenneeeeeanteeneeeaeeenneennans
4.4,  DIEKTPOHHBIE OOPA3OBATEIBHBIC PECYPCBL. ... uvnttttententeententeeneaneenneaneenens
4.5. JluneHsnoHHOE U CBOOOIHO PacIpOCTpaHsIeMOe MPOrpaMMHOE OOECIIEYEeHHE. ... ...
4.6. CoBpemeHHBIE TPOeCCHOHATBHBIC 0a3bl JAHHBIX H HH()OPMAIIMOHHBIC

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHE

CIIPaBOYHBIC CUCTCMBI

\Y (S510010% B (S0 N4 SR TS 0) Y (S35 01 £ 101 12 GO N

6.1.
6.2.

@OH/1 OLICHOYHBIX CPEICTB

MGTOI[I/I‘-IGCKI/IG PEKOMCHAANU IJI MPCIIOAaBaTCIIA IO OPraHnu3alnumn OGy‘ICHI/IH...

MGTOI[I/I‘-IGCKI/IG YKa3aHusA AJid OGy‘-IElIOH_[I/IXCSI 110 OCBOCHHUIO JUCHHUIIIIMHEL...........

7.1. MeToibl KOHTPOJISI ¥ OLEHUBAHUS PE3YIBTATOB OOYICHUSM. .. vvvveneeeeeaneannennnns.
7.2. llkana u KpUTEPUN OLIEHUBAHUS PE3YITBTATOB OOYUCHMS. .. .vuveneeneenenineenannen.

7.3. OLieHOUHbIE CpeACTBa

[V, R, N

N

11
11
11
11
11
12

12

13
13
13

14
16
16
16
20



1. ]_Ie.]'ll/l, 3alavi U IVNIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ
o TMCIOMIIJIMHE

K OCHOBHBIM ye/isim OCBOCHUS UCIHUILTUHBI «MaTeMaTH4eCcKuil aHamu3)» CleAyeT OTHECTH:

- BOCITUTAHHE Y CTYACHTOB OOIIe MaTeMaTUIeCKON KYJIbTYPHI;

- IpUOOpETeHHE CTYACHTAMHU IUPOKOT0 KPyTra MaTeMaTHIECKUX 3HAHUH, YMEHUI U HABBIKOB;

- pa3BHUTHE CIIOCOOHOCTHU CTYJICHTOB K MHAYKTUBHOMY M JIEAYKTUBHOMY MBIIIUICHUIO HAPSAY
C pa3BUTHEM MaTEeMaTHYEeCKON MHTYUIINY;

- YMEHUE CTYJICHTaMH Pa3BUBATh HABBIKH CAMOCTOSATEIHHOTO U3YUCHHsI YICOHOU 1 HAyIHOH
TUTEPATYPHhI, COEPIKAIIEH MaTeMaTHIECKUE CBEICHUS U Pe3yJIbTaThI;

- TIOJTOTOBKY CTYIEHTOB K JESITETbHOCTH B COOTBETCTBUU C KBaTU(PUKAIUOHHON
XapaKTepUCTHKON OaKantaBpa Mo HAIpPaBIECHUIO, B TOM Yucie GopMHpOBaHUE YMEHHI UCIIOIB30BATh
OCBOEHHBIC MATEMATHYECKHE METO/IbI B MPOPECCHOHATHHON A TETLHOCTH.

- IOJITOTOBKY BBICOKOKBAU(UITUPOBAHHBIX KaIPOB, BOCTPEOOBAHHBIX B YCIOBUSIX IU(POBOI
TypOyJIEHTHOCTH U BBICOKUX TEXHOJOTHYECKHX PHCKOB COBPEMEHHOU MU(PPOBOI SIKOHOMHUKH.

K ocHOBHBIM 3a0auam OCBOEHUS JUCHHUILTUHBI « MaTeMaTHUeCKU aHaIN3 CIIeyeT OTHECTH:

- OCBOGHHME CTYICHTAMH OCHOBHBIX TIOHATHUW, METOJOB, (OPMHUPYIOMUX OOIIYIO
MaTEMaTHYECKYIO MTOATOTOBKY, HEOOXOAUMYIO JJIsl YCIICITHOTO PEIICHUS TPUKIAHBIX 3a71a4;

- ¢opmMupoBaHHE y CTyJeHTa TpedyeMoro Habopa KOMIETEHIIHH, COOTBETCTBYIOIIMX €ro
HAIPABIICHUIO MTOJATOTOBKH U 00ECTICYMBAIOIINX €70 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/Ia.

OOyuenne 1o gucHuminHe «MaTeMaTHUeCKUl aHallM3» HampaBleHO Ha (QopMmupoBaHUE

y 00yYaronmxcsi CIeayIoNuX KoMIeTeHI B cooTBeTcTBUU ¢ @I'OC BhIcHIero oOpa3oBaHHs —
OakanaBpuaT 1o HarpasieHHio moarotoBku 09.03.02 MudopmamonHble CUCTEMBI U TEXHOJIOTHH,
YTBEP)KICHHBIM mNpuka3oM MuHucTepcTBa 0oOpazoBanus M Hayku Poccuiickoit ®deneparuu ot
19.09.2017 Ne926, ¢ u3meHeHusiMu, BHeceHHbIMU [Ipuka3zom MuHHCTEpCTBAa HAyKH M BBICILIETO
obpazoBanust Poccuiickoit ®enepanuu ot 27.02.2023 Ne 208 «O BHeceHMHM U3MEHEHUH B
(benepanpHbIe TOCYAaPCTBEHHBIE 00pa30BaTebHbIE CTAHAAPTHI BHICIIETO 00Pa30BaHUM.

Kon n HanMeHoBaHHe KOMIIETEHIIUIA

I/IH):[I/IKaTOpBI JAOCTHKCHUA KOMIICTCHIIUHN

OIIK-1. Cnoco0GeH nprUMeHsTh
€CTECTBEHHOHAYYHbIEC U OOIEHHKEHEPHBIE
3HaHUs, METO/Ibl MATEMAaTHYECKOTO aHAIN3a U
MOJICIIUPOBAHUS, TEOPETUYECKOTO U
HKCIEPUMEHTAIBHOTO HCCIIEIOBAHUS B

HOIIK-1.1. 3HaeT OCHOBBI MaTeMaTUKH, (DHU3HKH,
BBIYUCIUTEILHON TEXHUKU U IPOTPaMMUPOBAHUS

HOIIK-1.2.  ymeer pemars CTaHAAPTHBIE
npodecCHOHANBHBIE 33a4d € TPUMEHEHHEM
€CTECTBCHHOHAYYHBIX WM  OOILICHMHXECHEPHBIX

3HaHHI>i, METOAOB MATCMATHYCCKOI'O aHajiu3a H

npoecCHOHALHOM eI TETPHOCTH
MOJICTTHPOBAHUS

HOIIK-1.3. nMeeT HaBBIKH TEOPETUYECKOTO H
9KCHEPUMEHTAILHOTO HUCCIIeNOBaHUSI OOBEKTOB
npodecCHOHAIBHON e TeTLHOCTH

2. MecTo IUCHUILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI NPOrpaMMbl

HucuumnuHa «MaTemMaTHuecKuidl aHallu3» OTHOCHUTCS K 00si3aTenbHOM uyactu Oioka b1l: Momynb
«MarteMaTHuecKue TUCITATIIINHEBD).
JucuumnuHa 6a3upyercs Ha CIeAYOMNUX MPOHICHHBIX JUCIUILTHHAX
- TMHEeWHas anredpa;
JucnummHa  «MaTeMaTu4ecKuit
JMCITATIIIMHAMM .

aHaJInu3» JJOI'M4YCCKH CBsI3aHa C MOoCJICAYIOIUMHA
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B obazamenvhoii yvacmu:
- MaTeMaTU4ecKas JOTHKa U IUCKPETHAs MaTeMaTHKa,
- YHCJICHHbIE METOIbl B KOMITBIOTEPHBIX BHIYMCIICHHUSAX;
- BBEJICHHE B IPOTPaMMHUPOBAHUE;
- TEOpHsI BEPOATHOCTEH U MaTeMaTHYECKasi CTaTUCTHKA.
B uacmu, ¢hopmupyemoui yuacmuuxkamu oopazoeamenbHbix OMHOUEHUI:
- uudpoBbIe METOABI 00pabOTKH HH(OPMAIIHNH;
- METOJbl ONITUMH3AIUU UTPOBBIX IPOEKTOB.

3. CrtpykTypa U coaepkaHue TUCUUILIMHBI
OO6mast TpyA0€MKOCTh TUCHUTUTHHBI COCTABISAET 4 3a4eTHBIX eUHUIIB - 144 daca.

3.1. Buabl yueOHOI padoThI M TPYA0EMKOCTH

Ne
n/m | Bux yueOHoii padoThl Kouuectso CemecTp 2
4acoB
1 AyIMTOPHBIE 3AHATHSI 72 72
B ToM yucne:
11. | Jlekinuu 18 18
12. | CeMHHapcKHe/IPAKTHUECKUE 3aHATHUS 54 54
1 JlaGopaTopHble 3aHATHUS - -
2 CamocrosiTesibHast paboTa 72 72
3 IIpoMe:kyTOUHAsI aTTECTALUS
3aueT/aud.3a4er/IK3aMeH HK3aMEH HK3aMEH
Hroro 144 144




3.2.

TemaTnyeckuii NJaH U3ydyeHus THCHUILINHBI «MaTeMaTHYeCKUil aHAJIU3»

Pa3nennl/TeMbl
JncnunianHbl

TpyroeMkocTb, Yac

Bce
ro

AynuTopHas pabora

Jlex
§805051

CemuHap
ckue/
HPaKTHY
€CKue
3aHSATHS

Jlabop
aTOpH
bIC
3aHATU
A

[Ipaxt
nYyecKa
A
MIOATOT
OBKa

Camoc
TOATE
JIbHaA
pador

Paznen 1. {uddepenunansHoe
HCYHUCIeHHe (PYHKIUH OHOM
nepeMeHHOM.

62

22

32

1.1

Uucnosas nociaea0BaTesIbHOCTb.
[Ipenen yncnoBou
IIOCJIEI0BATEIILHOCTH U €70 CBOMCTBA.
IIpaBuia nmpenenbHOro nepexoma.
@Oyuxkuus. [Ipenen pynxumu. Teopemsbl
o mpenenax QyHKIHH.

Brigaua 3amauuii PIT'P Ne 1 o
MaTeMaTHYECKOMY aHaJIU3y.

1.2

IlepBblil 1 BTOPOM 3aMedaTeIbHbIE
npenensl. beckoHeuyHO Masble U
0eCKOHEYHO OOJIbIINE BETHYUHBI.
DOKBHBaJICHTHBIE OECKOHEUHO MaJlble
BennuyuHbl. Packpeitue
HEONPENEICHHOCTEN Pa3HOro TUIIA.

1.3

HenpepbiBHOCTH QyHKIIMI B TOUKE U HA
npomexxyTke. OTHOCTOPOHHUE
npenensl. Touku pa3pbiBa QyHKIUH, UX
KJ1acCUUKaIHs.

1.4

[TpousBosnHast GyHKIUH.
['eomeTpuueckuii 1 MEXaHUYECKUI
CMBICJI ITpou3BoAHOM. [IpaBuita
muddepeHrpoBaHus v HOPMYJIbI
BBIUMCIICHUS TPOU3BOAHBIX. Tabmuia
IIPOU3BOJHBIX OCHOBHBIX
arieMeHTapHbIX QyHKIMH. TexHuka
g depeHurpoBaHus

1.5

Huddepenunan. IIpousBoausie u
Qg QepeHIransl BBICIIUX MOPSIKOB.
[TpuGnuxeHHbIe BEIYUCICHUS C
nomMoIkio auddepennnanos.

1.6

IIpaBuio Jlonuransa. ®opmyia
Telnopa. Pa3noxeHus OCHOBHBIX
3JIEMEHTapHBIX (QYHKIMHA 10 hopmyIe
Teiinopa. [IpubnmkeHHbIe BEIYUCICHHS
¢ nomoIpio popmynel Teitopa.

1.7

OcHOBHBIE TEOPEMBI
Qg epeHIHanbHOTO HCYHCIICHHUS.




MOHOTOHHOCTbH (DYHKIIHH,
skcTpemyMbl. Heobxommumeie u
JOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH,
JIOKAJIbHOTO 3KCTpeMyMa.
HccnenoBanue BBITYKIOCTH rpaduka
¢yukuuu. Touku neperuba.

1.8

OOm1ast cxema uccie10BaHus QyHKIHH
U ocTpoeHus ee rpaduka. CBoicTBa
(GyHKUIMH, HETTPEPBIBHBIX HAa OTPE3KE.
HaubonpIiee 1 HauMeHbIIEe 3HAYCHUS
(GyHKIMU Ha OTpE3Ke.
CamocrosrenbHas padora Nel Ha
ceMHHape 1o (QYHKIMUAM OTHOU
MEPEMEHHOM

Pa3znen 2. OyHKIHMA HECKOJIbKHX
nepeMeHHbIX.

24

12

2.1

IIpenen u HenpepbIBHOCTH. OCHOBHBIE
CBOWCTBA HEMPEPBIBHBIX (PYHKLIUH.
Yacrable npousBoausie. [1omHbIN

g depeHman.

Brigaua 3aganuii PI'P Ne 2 o
(GYHKIMSM HECKOJIBKUX EPEMEHHBIX

2.2

[Tpou3BoiHBIE CIIOKHON (DYHKIIUU
HECKOJIBKUX IIepeMEHHbIX. YacTHbIE
MIPOM3BOJIHBIC U TU(PEepeHITHATIBI
BbICIINX NOpsAAKoB. Teopema IlIBapna.
IIpon3BoHas 110 HAIIPABJICHUIO.
I'pagueHrT.

23

OKeTpeMyM (PYHKIIMH HECKOIBKUX
nepeMeHHbIX. Heobxoaumble u
JOCTaTOYHBIE YCIOBUS IKCTPEMYMA.
CamocrosrenbHas pabora Ne2 Ha
ceMHHape Mo (PYHKIMSIM HECKOIBKUX
NIEPEMEHHBIX

Pa3znen 3. UHTerpajibHOe HCYHCIEHHE

58

24

28

3.1

[TepBooOpasnas. HeompeaeneHHsbIit
WHTETpa U ero cBoiictea. Tabmuma
HMHTErPaJIOB OT OCHOBHBIX
3JIEMEHTapHBIX (QYHKIMHA. MeTo
HEIMOCPEJICTBEHHOTO MHTETPUPOBAHUSI.
Brigaua 3agauuii PIT'P Ne 3 o
WHTErPAJIbHOMY UCUYHCIICHHUIO

3.2

WHTerpupoBaHue ¢ HOMOIIBIO 3aMEHBI
NIEPEMEHHOM, MTOJIBEICHUEM T10]1 3HAK
muddepennmana. Meron
MHTETPUPOBAHUS 110 YACTSIM

33

HNHTerpupoBanue paluoHaIbHBIX
npo0eit MHTErPUPOBAHNE HEKOTOPBIX
BUJIOB UPPALMOHAIIBHBIX U
TPUTOHOMETPUYECKUX (DYHKUHUH.




34

3anaum, MIPUBOISAIINE K TIOHSTHIO
ornpeaeneHHoro uurerpaia. CBoiicTsa
ornpeaeneHHoro uuTerpaita. @opmyna
HrroTona-Jleionuma. 3ameHa
MIEPEeMEHHON ¥ MHTETPUPOBAHUE TIO
4acTsIM B ONPEJICIICHHOM HHTETpaJie

3.5

[IpunoskeHus onpenenreHHoro
MHTETpaja B TEOMETPUH U MEXaHHKE
(BBIYMCIICHHUE TUIOMIA/IEH IIOCKUX
¢buryp, IIIMHBI KPUBOH, 00BEMOB,
II01Ia/1el NOBEPXHOCTH).

3.6

HecoOcTBeHHBIE HHTErpAIIBI IEPBOTO U
BTOPOI'0 pOJA, UX CBOMCTBA.

3.7

3anauu, NIPpUBOJIALINE K KPATHBIM
MHTErpajaM. JIBOMHON U TPOMHOU
MHTErpaJIbl, UX CBOMCTBA. Brruncienue
JBOMHBIX UHTEIPAJIOB CBEICHUEM K
IIOBTOPHBIM. I eoMeTpuyeckue u
¢bu3nUecKne IpUII0KEHUS KPaTHBIX
uHTerpanoB. KoHTposbHOE
TECTUPOBAHUE

10

Hroro

144

18

54

72




3.3 Coaep:xanue pa3aejioB THCHUILIUHBI

BBenenune
HpCILMeT, 3aJauyu Hu conepxcaHHe AUCIIUITIINHBI. OCHOBHI:IG STaIlbl pa3BI/ITI/I$I JOUCIHUITIJIINHBI.
CrtpykTypa Kypca, ero MeCTo 1 poJjib B IOATOTOBKE OakanaBpa, CBS3b C IPYTUMH TUCITUTUTMHAMU.

Pazpnen 1. IndpepennuanbHoe ncuncienue GQyHKUui 01HON mepeMeHHOI

Tema 1. UucnoBas nocnenosarenbHOCTh. [Ipenen ynciioBoil ocaen0BaTeENbHOCTH U €M0 CBOWCTBA.
@yukuus. [loctpoenne rpadukoB ¢yuxnmii. [Ipenen ¢pynkuuu. OCHOBHBIE TEOpPEMBI O MpeaeIax
¢yukuuu. IlepBelif M BTOpOM 3amedarenbHble mpenensl. CpaBHeHHE OCCKOHEYHO MajbIX U
0eCKOHEYHO OOJIBIINX BEIUYHH. DKBUBAJICHTHBIE OECKOHEUHO MaJIble BEJTHYUHBI.

Tema 2. HempepbsIBHOCTh (PyHKLMII B TOYKE M Ha NMPOMEXyTKe, TOUKM pa3pbiBa (YHKLIUHU, MX
kinaccudukanus. ACUMNOTOTH rpaduka QyHKIMH, UX KIacCU(UKAIHSL.

Tema 3. IlpousBonHas ¢pyHkiuu. ['eomeTpudeckuii U GU3NUECKUil CMBICT Tpou3BoAHON. [IpaBuna
muddepeHrpoBaHus U GOPMYJIbI BHIYUCICHUS MPOU3BOIHBIX. Tabiauia Mporu3BOIHBIX OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIMNA. Berurcnenre npon3BoIHBIX (PYHKINH, 3aJaHHBIX Pa3IHYHBIM 00pa3oM.
Huddepennnan. IlpomsBomusie U nudepeHnuansl  BbICIIUX HOpsSAKoB. IIpubnmkeHHbIe
BBIUMCIICHUS ¢ TOMOIIBI0 U depeHnnanos.

Tema 4. IlpaBuno Jlonurans. @opmyna Teinopa. PackpbiTue HeomnpeneneHHOCTENH pa3IndyHOIO
tuna. Pa3nojkeHre OCHOBHBIX 3JIeMEHTapHbIX (pyHKIME mo ¢opmyne Teinopa. [IpubnuxenHsie
BBIYHCIICHHS ¢ ToMoITbio (hopmybl Teitnopa.

Tema 5. OcHoBHble TeopeMmbl AMpPepeHInanbHOr0 HCYHCACHUA. MOHOTOHHOCTh (DYHKIIMH,
SKCTpeMyMbl HeoOxoaumble M J0CTaTOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKAJIBHOTO 3KCTPEMyMa.
HccnenoBanue BoIMyKI0CTH rpaduka ¢pyHkuuu. Toukn neperuba rpaduka GyHKINN.

OOmast cxema wuccienoBaHus (GYHKIMH M TOCcTpoeHHs ee rpaduka. CBoiicTBa (yHKIMH,
HETpepbIBHBIX Ha oTpe3ke. HanbomnpIiee 1 HauMeHblee 3HaYeHNs (YHKIIMU Ha OTpPE3Ke.

Pa3nea 2. ludgdepennnanbHoe ncuuciaeHue GyHKINi HeCKOJIBKUX NMePpeMEeHHbIX
Tema 1. @yHKIIUM HECKOJIBKUX NepeMEHHBIX. JIMHNM U oBepXHOCTH ypoBHS. YacTHbIE
npousBoHble. [lonuenii quddepennman. IIponsBoaHble CI0KHON QYHKIIUN HECKOIBKUX
nepeMeHHbIX. YacTHbIe MPOU3BOIHBIE U TU(depeHIaibl BRICIINX TopsakoB. Teopema [Bapua.
Tema 2. IlpousBomHas no HanpasineHuto. ['paguent. KacarenbHas k kpuBoil. KacarenpHas
IUIOCKOCTh U HOpMaJib K moBepxHocTu. ®opmyna Teinopa. DkcTpeMyM (QYHKIMU HECKOIBKHX
nepeMeHHbIX. HeoOXo1uMble U JOCTATOUHBIE YCIOBUS HKCTPEMYMa.

Pasnen 3. UHTerpanbHoe HCHUCIEHHE
Tema 1. [IlepBooOpasnas. Teopema  CymIeCTBOBaHUS  HEOINPENEICHHOTO  HHTErpaa.
HeormpenenenHslii HHTErpaia U ero cBOMCTBA. Tabiuia MHTErpajsoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHKuMiA. MeTo HermocpeICTBEHHOTO HHTETPUPOBAHMUS.
Meroapl HMHTErpUPOBAaHHUS C IIOMOINBIO 3aMEHbl IIEPEMEHHOM, IOABEACHUEM IO 3HAK
muddepennnana. Merox HHTETPUPOBAHHS IO YACTSM.
WHTerpupoBanue palMoHaNIbHBIX Ipo0el, MHTErpUpOBaHNE HEKOTOPBIX BUIOB UPPATMOHANBHBIX U
TPUTOHOMETPUUYECKUX (PYHKIUH.
Tema 2. 3agaun, NpuUBOAAIINE K MOHATHUIO ONpPEAEIEHHOro UHTerpana. OnpeneneHHblid HHTErpal,
€ro CBOMCTBA. Y CJIOBUSI MHTETPUPYEMOCTH. MIHTErpan ¢ NepeMEeHHbIM MIPEAEIOM UHTErPUPOBAHHUS.
®opmyna HetoToHa — JleitbHnuma. 3amMeHa nepeMeHHO! B OINpeIeIeHHOM HHTErpae.
[Ipuno>keHns ONpPENENEHHOTO HWHTErpajla B I€OMETPUM M MEXAHUKE (BBIUMCICHHME ILIOLIAAEH
TUIOCKUX (UTYD, AITHHBI KPUBOM, 00BHEMOB.
Tema 3. HecoOGcTBeHHBIE HHTETPAJIBI IEPBOTO M BTOPOTO poja (10 6ECKOHEYHOMY MPOMEKYTKY, OT
HEOTpaHMYEHHBIX (DYHKIMI HAa KOHEYHOM MPOMEKYTKE), IX CBOHCTBA.
Tema 4. 3amauum, npuBoasIIME K KpaTHbIM HHTerpajaM. J[BOWHOM M TPOMHOM HHTErpaibl, MX
cBoricTBa. [IpaBuia BEIYKMCIICHUS IBOMHBIX HHTETPAJIOB.



3.4 Temaruka NpakTU4eCKUX 3aAHATHI MO TUCHUILINHE
«MaTeMaTHYECKUN AaHAJIU3)

Ne Tema 3anaTus

/1

1 Paznea 1. Dj1eMeHTBI MATEMATHYECKOI'0 AHAJIN3A.

Uucnosass mnocnenoBareabHOCTh. [Ipenen 4YucIIOBOM IOCIEAOBATENIBHOCTH W €ro
cBoiicTBa. [IpaBmia mpenensHoro nepexona. Oyunkius. Ilpenen ¢pynkuuu. Teopemsr o
npenenax ¢yskimu. IlepBelii 1 BTOpOil 3aMevaTenbHble MPeIebl.

2 CpaBHeHHE OECKOHEYHO MaJbIX U OECKOHEYHO OOJIBIINX BEIWYHH. DKBHUBAJICHTHBIC
0ECKOHEUHO MaJIble BEJTMYUHBI.

3 PackpbITHe HEONPENEIEHHOCTEN PA3JIMYHOIO TUIIA

4 HenpepbiBHOCTH QyHKIIMI B TOUKE U Ha IpoMexKyTKe. OTHOCTOpOHHUE Tpeeibl. Touku
paspbiBa pynkimn. [Ipumepsl pemenus 3a1au

5 [TpousBonnas ¢ynknun. I[lpaBuna nuddepenupoBanus U (HOPMYJbl BBIYUCICHUS
npon3BoHBIX. TexHnuka nupdepeHupoBaHus

6 HuddepenuupoBanne  oOpaTHbIX  QyHKIMHA,  (QyHKOMHA, 3aJaHHBIX  HESBHO,
napaMeTpuuecKky, Jjorapudmuueckoe 1uddepeHInpoBaHue

7 Huddepenuuan. I'eomerpuueckuit  cmbicn  auddepennmana. I[IpousBoansie u
muddepeHnransl  BHICIIUX MOPAAKOB. [IpuOimkeHHbIE BBIYUCICHHS € TOMOIIBIO
g hepeHInanoB.

8 IIpaBuno Jlonurana. @opmyna Tennopa. PackpeiTue HEONpeneaeHHOCTEN Pa3IudHOro
tuna. Pa3no)keHusi OCHOBHBIX 2JIEMEHTapHBIX GYHKIUH o ¢opmyse MakiiopeHa.

9 [TpubnmxeHHbIe BEIYUCIIEHHS ¢ ToMOIIbI0 hopmydsl Telnopa.

10 | TTonnoe uccnenoBanue GyHKIMHA U nocTpoeHue rpaduxos. Ilpumepsl

11 | Ilonnoe uccnenoBanue GyHKIMA U mocTpoeHue rpadukos. [Ipumeps! (mpoomKeHue)
CamocrosrenbHas padora Nel Ha ceMuHape o QyHKIUSM OAHOM nepeMeHHON

12 | Pa3nesq 2. OyHKIUM HECKOJBKHX IepeMeHHbIX. JIMHMM ¥ MOBEPXHOCTU YPOBHS.
YacTHble pou3BoAHbIe U AuddepeHnnan nepBoro nopsaKa.

13 | Tonneni guddepennuan. IlpousBogusie cnoxHol ¢yHkimu. [IponsBonnas ¢pyHkuuy,
3aJJaHHOI HesBHO. YacTHhle NPOM3BOJHBIE M JU(QepeHInaIbl BBICIIUX MOPSIKOB.
Teopema IlIBapua.

14 | ITpousBojHas MO HaNpaBJIeHUIO. I'paiueHT.

15 | OkcTpeMyM (QyHKIIMHM HECKOIBKHUX MepeMeHHbIX. HeoOxoaumMble 1 JOCTaTOUHbIE YCIOBHS
JKCTpEMyMa.

16 | CamocrositesbHast padora Ne 2 Ha ceMHMHape 1O (YHKHHMSIM HECKOJIbKHX
nepeMeHHBbIX

17 | Pa3gen 3. UHTerpajibHoe HCHHCICHUE
[lepBooOpa3znas.  HeompeneneHHblii  uHTErpal M €ro  cBoiictBa.  Meron
HENOCPEACTBEHHOI'O HHTETPUPOBAHUSI.

18 | MHTerpupoBaHne ¢ TIOMOIIbIO 3aMEHbl I[EPEMEHHOW, MOJBEACHMEM IIOJ 3HAK
muddepennmana. Merox HHTETpUPOBAHUSI 10 YACTAM

19 | MHTerpupoBanue palUoOHANBHBIX JApo0ei, HMHTErpUPOBAaHHE HEKOTOPHIX BHJIOB
UppalMOHATBHBIX QYHKIHIA

20 | MHTerpupoBaHue TPUTOHOMETPUUECKUX (PYHKIIHI.

21 | BoluncneHue ompeaeseHHbIX HMHTErpajgoB mo ¢opmyne Hpiotona-JleitOnuma. 3amena
IIEPEMEHHON M MHTEIPUPOBAHUE 10 YACTSIM B OIIPE/ICTICHHOM MHTErpalle.

22 | IlpunokeHus ONpPEAENIEHHOTO0 HWHTErpajia B TEOMETPUM M MEXAHMKE (BBIUHCIICHHE
TIOIAAeH TIOCKUX (QUTYP, IIHHBI KPUBOH).

23 | IlpunoxkeHus: OMPENEICHHOTO MHTETpajia B TEOMETPUM W MEXaHUKE (BBIYHMCIICHHE
00BEMOB, IJIONIAICH MOBEPXHOCTH).

24 | HecoOcTBEHHbBIE HHTETPAIIBI IEPBOTO U BTOPOTO POJid, MX BHIYHMCIICHHUE.
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25

3ajau, OpUBOJAIIME K KpaTHBIM HMHTErpajaM. BbluuciieHue IBONHBIX HMHTErpajoB
CBEJICHMEM K IIOBTOPHBIM. 3a/1aui Ha U3MEHEHUE MOPSJIKa UHTETPUPOBAHUS B JBOMHOM
UHTErpaje

26 | 'eomerpuueckue u QU3NYECKUE TMPWIOKECHHUS KPATHBIX WHTETPAIOB, MPHMEPHI
BBIYHMCIICHHUSL.
27 | KoHTpoapHOE TECTUPOBAHUE IO KYpCY.

3.5 TemaTuka KypcoOBbIX IPOEKTOB (KypPCOBBIX padoT)

KypcoBbie mpoeKTsl (KypcoBble paboThl) Y4€OHBIM IJIAHOM HE MPEYyCMOTPEHBI.

4. Y4yeOHO-MeTOAMYECKOE U HH(])OpMaIIHOHHOE odecreueHue

4.1 HopmaTusHbie 10KyMeHTHI 1 ['OCTb1

1.®I'OC 09.03.02 «MHpopMaMOHHBIE CUCTEMBI U TEXHOJOTHH», YTBEPKAEHHBIM MPUKA30M
Muno6puayku Poccun ot 19.09.2017 N 926 (pen. ot 27.02.2023);

2. AkaieMuuecKkuil yueOHbIH Mi1aH 1o HanpasieHuto noarotoBku: 09.03.02 «MupopmarroHHbie
cucteMbl U TexHonorum». [Ipoduns: [Iporpammuoe obecnieueHre UTPOBOI KOMIIBIOTEPHON
unaycrpun. @opma oOyueHust —ounas. 2026.

3.00pazoBaTenbHast mporpaMma o HarmpasiaeHuio noarotoBku: 09.03.02 «MupopmarnronHbie
cucteMbl U TexHonorum». [Ipoduns: [Iporpammuoe obecrieueHrue UTPOBOM KOMIIBIOTEPHON
unaycrpun. @opma oOyueHust —ounas. 2026.

4.Vxa3 Ilpesunenta Poccuiickoit @enepamuu ot 01.12.2016 Ne 642 «Ctparerun HaydHO-
TEXHOJIOTM4ECKOro passutus Poccuiickoit denepanumy.

5.IIpuka3 MunuctepcTBa obpa3oBanus u Hayku Poccuiickoit @enepannu ot 23.08.2017 Ne 816
«O6 ytBepxkaenuu llopsaka TNPUMEHEHUS  OpPraHU3ALUSMH, OCYIIECTBISIONIMMU
00pa3oBaTeNbHYI0  JACATEIbHOCTb, AJIEKTPOHHOIO o0yueHus, JUCTAaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH MPH peanu3aii 00pa30BaTEIbHBIX IPOTrPAMM).

4.2 OcHoBHasi 1UTepaTypa

@uxrtenronsll, ['. M. OcHOBBI MaTemMaTuyeckoro aHanusa. Yacte 1 : yaeOHUK 1u1st By3oB / ['. M.
O®uxrtenronbil. — 18-e uzn., crep. — Cankrt-IlerepOypr : Jlanb, 2026. — 448 c. — ISBN 978-5-
507-55976-3. — Tekcr : anekTpoHHbIH // JIaHb : aneKTpoHHO-OubnoTeynas cuctema. — URL:
https://e.lanbook.com/book/512293. — Pexxum noctyma: isl aBTOPH3. MOIH30BATEINCH.
@uxrtenronsll, I'. M. OcHOBBI MaTeMaTuyecKoro aHanusa. Yacte 2 : yaeOHuUK it By3oB / ['. M.
®uxrtenronsil. — 17-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2026. — 480 c. — ISBN 978-5-
507-55098-2. — Tekcr : anekTpoHHbIH // JIaHb : anekTpoHHO-OubInoTeynas cuctema. — URL:
https://e.lanbook.com/book/517028. — Pexxum noctyma: Iist aBTOPH3. MOIH30BATEINCH.
Kynpssues, JI. 1. Kpatkuit kypc MaTematuueckoro ananusa : yueonuk / JI. J{. KyapsBues. — 3-
e m3a., nepepab. — Mocksa : OUSMATIIUT, [6. r.]. — Tom 1 : HuddepenuunansHoe u
UHTErpaIbHOE HCUUCIEHHS PYHKIUH otHON tepeMeHHOH. Psapr — 2008. — 400 c. — ISBN 978-
5-9221-0184-4. — TekcT : aneKTpoHHbIH // JIaHb : 31eKTpoHHO-0nbaoTeuHas cucrema. — URL:
https://e.lanbook.com/book/2224. — Pexxum goctyma: isl aBTOPH3. MOIH30BATEICH.

4.3 lonoiHATEIbHAS JIUTEPATYPA

Munocues, B. b. Kypc marematuku A TEXHUYECKHX BBICIIMX yUEOHBIX 3aBEICHUI: yueOHOe
nocobue / B. b. Munocnes, B. A. JIaxoBckuii, A. 1. MapTbeiHeHKO. — 2-€ u3., ucnp. — CaHKT-
[TetepOypr: Jlanp, 2022 — Yactp 2: DyHKIMM HECKOJBKHX NEpeMEHHbIX. VHTerpaibHOE
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ucurcnenue. Teopus nmoma — 2022. — 432 c. — ISBN 978-5-8114-1559-5. — Tekcr:
AJIEKTPOHHBIN // Jlans: 3JIEKTPOHHO-OMOIMOTEeUHAS cucTema. — URL:
https://e.lanbook.com/book/211355.

2. Munocues, B. b. Kypc maremMaTHku 11 TEXHUUECKUX BBICHIMX Y4eOHBIX 3aBEJCHUN: yueOHOE
nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3y6koB. — 2-e u3a., ucnp. — Cankr-IletepOypr:
Jlanb, 2022 — Yacts 3: JTuddepennpanbable ypaBHEHHS. Y paBHEHUS MaTEMAaTUHYECKON (DU3HKH.
Teopus ontummzanuu — 2022. — 528 ¢. — ISBN 978-5-8114-1560-1. — TeKcCT: 31€KTpOHHBIH
// JIanb: 3nmekTpoHHO-Onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/211358.

4.4 dseKTpOoHHBbIE 00pa3oBaTe/bHbIE Pecypchl

[IpoBeneHue 3aHATUI W aTTecTalMii BO3MOXHO B JMCTAaHIMOHHOM (opMmaTe C NpPUMEHEHHEM
CHCTEeMBl JUCTaHIMOHHOTO oOyueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoit «MaremaTHka» 3JIEKTPOHHBIX 00pazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam

POTPaMMBI:.
DeMeHTBl MaTeMaTHYECKOT0 https://online.mospolytech.ru/local/crw/course.php?id=313
aHaIM3a

WuTerpaabHOE HCUHCTICHHE https://online.mospolytech.ru/local/crw/course.php?id=378
(GyHKUMH OJTHON MepeMEHHOM 1

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

HECKOJIbKUX MEPEMEHHBIX

J1OTIOTHUTEIBHBIC TJIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaTEeMaTH4YeCKOro aHaJIH3a

Pa3paboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.
[Mopsimox mpoBeAcHHUs pabOT B AUCTAHIIMOHHOM (opMaTe YCTAHABIMBACTCS OTACIbHBIMU
pacnopsHKEHUSIME IIPOPEKTOpa Mo y4eOHOM paboTe W/ Ui EHTPOM yIeOHO-METOINIECKOM PabOTHI.

Kaxnpiii cTryneHT oOecriedeH WHIWBUIYaTbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K JJIEKTPOHHOM

OMOINOTEKE MOCKOBCKOI'O ITOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=76218&section=1 .

WNuTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTephalbl B JJIEKTPOHHOM  BUJE,

Mpe/IcTaBICHHbBIE Ha caliTe mospolytech.ru B paznene: «lleHTp MaTeMaTuuecKoro oOpa3oBaHUsDY

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

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

[Tone3npie yueOHO-MEeTOAMYECKHUE U MTHPOPMAITMOHHBIE MaTepPHAIIbI MPEACTABIICHBl Ha caiTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOW ceTH «HTepHeT» UIsi OCBOCHHUS

TUCIHUILTAHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5 JIuneH3NOHHOE H CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe

o0ecneyeHnue
Ne| HaummenoBanue | Pazpabotuuk [10 JoctynHocTs Ccpuika Ha Enunelii peectp
(mpaBooOnanaTens | (JIMIEH3MOHHOE, POCCUICKHX IIPOrpamMMm JIs
) cBOOOTHO OBM u BJ] (mpu Hanmu4mm)
pacnpocTpaHsieMoe
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Astra Linux | OO0 Jlunen3nonHoe https://reestr.digital.gov.ru/ree

Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36

MoitOduc OOO "HOBBIE JluueHn3nonHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'MN" 75

4.6. CoBpemenHble npoeccnoHabHbIe 0a3bl JAHHBIX 1 HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Ilepeuens pecypcoB cet UHTepHET, 1OCTYNHBIX /ISl OCBOCHUSI TUCIHHUIIJINHBI:

HaumeHnoBanue

Ccblika Ha pecypce

HoctynHocTh

NHdpopManHOHHO-CIIPABOYHBIE CHCTEMBbI

https://stackoverflow.co

JocTynHa B ceTn

Stack Overflow m/ WNutepuer 6e3
OrpaHUYCHUN
"
H(OpMALHMORHEIC pecypent CeTu http://www.consultant.ru | JloctynHo
Koncynprantlitoc
ITopran PenepanbHbIX
FOCYHAPCTBEHIBIX http://www.fgosvo.ru. JloctymHo

00pa3oBaTeNbHBIX CTAaHAAPTOB
BBICIIIETO 00pa30BaHuUs

J1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlanp https://e.lanbook.com/ JlocTynHa B ceTu
WutepHer 6e3
OrpaHUYCHUN

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

ru/

WutepHer 6e3

OrpaHUYCHUN
IIpogeccnonanbubie 6a3bl JAHHBIX
baza nanHbIX Hay4yHOU http://www.elibrary.ru HoctymnHo
ANEKTPOHHOU OMOTMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctynHo

noJuTeMaTHueckas pedepaTHBHO-
oubnuorpaduyeckas u
HayKOMETpUYECKast
(bubnmuomeTpuyeckas) 6a3a qTaHHBIX
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5. MaTepHaHLHO-TeXHH‘leCKOG o0ecrneueHue ANCIHHUII/INHBI

MarepuanbHO — TexHHYecKas 0a3a yHHMBepcHTeTa 00eCleuyMBaeT IpOBEIEHUE BCEX BUIOB
3aHATHH, TPEAYCMOTPEHHBIX Y4€OHBIM IIAHOM, U COOTBETCTBYET JEHCTBYIOUIMM CaHUTAPHBIM U
MIPOTHBOMNOXKAPHBIM IPAaBUJIAM U HOPMaM.

Kadenpa «Marematuka» He pacrosiaraeT cOOCTBEHHBIM ay IUTOPHBIM (DOHIOM M UCTIONB3YEeT
yueOHbIe ayTUTOPUU U3 001ero GoHaa yHUBEPCUTETA.

IIpu HeoOXOAMMOCTH Ui TPOBEACHUS HWHTCPAKTHBHBIX IPAKTHUECKUX  3aHATUH
MCTIOJIB3YIOTCS. KOMITBIOTEPHBIE KIIACChl YHUBEPCUTETA.

6. MeToanueckue peKoMeHIaluu
6.1. MeToauuecKkue peKOMEeHIAIMH /15l IPENoaBaTeIst
10 OPraHu3anuyu 00yYeHust

[Tpexne Bcero, ciemayer oOpaTUTh BHUMAaHHE CTYACHTOB Ha TO, YTO IMPAKTHYECKH BECh
M3y4aeMbIi IMH MaTepual He TpeOyeT KaKoH-TuO0 CreranbHON (JOMOHUTEHHON ) MTOATOTOBKH U
BITOJIHE MOXKET OBITh YCIEIIHO M3YYEH, €CJIM CTYICHTHI OyIyT Moceuiarb 3aHATHSl, CBOEBPEMEHHO
BBINOJIHATH JIOMAllHUE 33/JaHUS M TOJB30BAThCSA (IIPU HEOOXOIUMOCTH) CHCTEMOW IUTAHOBBIX
KOHCYJIbTallUil B TEUEHHE KaXKJIO0ro ceMecTpa. Bomeammue B Kypc MaTaHanu3a paszeiibl sBISIOTCS
KJIACCUYECKUMH, B TO K€ BPEMsS OHU IPAKTUYECKU OPUEHTUPOBAHBI, TaK KAaK MMEIOT ILIUPOKOE
pacIpoCTpaHeHHEe JJI PELICHHs Pa3HOIO poja 3aJad BHYTPHU CaMOM MAaTeMAaTHKU W IPUKIAIHBIX
3amad. X ocBoeHME MOMOXKET CTYIEHTaM JIOTUYECKH BEPHO, ApIYMEHTHUPOBAHO U SICHO CTPOWTH
YCTHYIO ¥ MUCHMEHHYIO PEub, YCIICIIHO NPUMEHSITh HAKOIUICHHBIE 3HAHMUA B MPO(ECCHOHATBLHON
NEATEIbHOCTH.

HeoOxomumMo ¢ caMoro Havyana 3aHATHH pPEKOMEHIOBATh CTyJIEHTaM OCHOBHYIO U
JOTIOJIHUTENBHYI0 JIUTEPATYpPy, @ B KOHLE CEMeCTpa JaThb CIMCOK BOIPOCOB JIA IOATOTOBKU K
JK3aMEHY.

Ha nepBoM 3aHATHM IO AMCLUUIUIMHE CIIeTyeT 0053aTeIbHO MPOMH(POPMUPOBATH CTYIEHTOB
0 BUzie U popMax TEeKyIIeld U MPOMEKYTOUHOH aTTecTaluil o TUCIUIUIMHE, CPOKAX HX
IIPOBEACHUS, YCIOBUAX JOIIYCKA K IIPOMEXYTOYHOM aTTeCTallK, IPUMEHAEMBIX BUAX
IIPOMEKYTOYHOI'O KOHTPOJISL.

W3noxeHne TEOpEeTUYECKOro Marepuala JOJDKHO COINPOBOXKAATHCS WIIIIOCTPATUBHBIMU
pUMEpaMu, THIATEIbHO OTOOPAaHHBIMHU NpENOAaBaTENIeM TaK, YTOOBl TEXHHUECKUE TPYIHOCTH U
BBIKJIAJKM IIPU PELICHUM 3a7Ja4d HE OTBJICKAIU OT IJIABHOI'O: OCMBICIECHUS HAECU U CYTH
IIpUMeHseMbIX MeTonoB. CleqyeT Bcerza ykKasbplBaTb IPUMEPHI MPAKTUYECKOTO ITPUMEHEHHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YPAaBHEHUN U (POPMYIL.

[TpakTudeckue 3aHATHS JOJKHBI OBITH OPraHM30BaHBI IPENOJaBaTeNIeM TakKuM 00pas3oM,
qTOObl  OCTAaBaJOCh BpEeMs Ha MEPUOAMYECKOE BBIIOJHEHHE CTYACHTAMH  HEOOJIbIION
CaMOCTOSITENIbHON pabOThI B ayJUTOPUU JIJIsl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IperonaBaTens, BEOYLIMH MPAKTUYECKHE 3aHATHS, JODKEH COTJacoBBIBATH Y4eOHO-
TEMaTUYECKHH TUTaH 3aHATHIA C IEKTOPOM, HCIIONIb30BaTh EHHYIO CHCTEMY 0003HAYCHH.

[TpenoaBaTento cieayeT JOOMBAThCS CUCTEMaTHYECKON HETIPEPhIBHOM pabOThHI CTYIEHTOB B
TEYEHHUE CEMECTPa, HEOOXOAMMO BBISBIISATH CHIIBHBIX CTYJCHTOB U IPUBJIEKATh UX K HAYYHOH padoTe,
K YYaCTHIO B Pa3HOI0 poJa OJIMMIIMAZaX U KOHKypCax.

CTyzaeHT NOJKEH OLIyIIaTh 3aMHTEPECOBAHHOCTD IPEN0IaBaTENs B JOCTHKEHUH KOHEYHOIO
pe3yJbTara: B IPHOOPETEHNN 00YUaIOIMMHCS IPOYHBIX 3HAHUH, YMEHUH U BIIaJICHUS HAKOTIJICHHOM
uHpOpManuen Ut pereHus 3a1a4 B IpoecCUOHaIbHOM e TeTbHOCTH.

6.1.1 Oo0pa3oBaTebHbIE TEXHOJIOTHH

[TpoBenenue 3aHATUI U aTTECTALM BO3MOXKHO B AUCTAaHIIMOHHOM (popMate ¢ MpUMEHECHHEM
CHCTEMBI AUCTAaHIIMOHHOTO 00y4eHus: yuusepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX
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Kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
IIPOrpaMMsl (cM. 11. 4.4).

[Topsimox mpoBeneHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIbHBIMHU
pacnopsHKeHUSIME ITPOPEKTOpa Mo yaeOHOM paboTe W/ Ui EHTPOM y4eOHO-METOINIECKOM PabOTHI.

6.2. MeToanueckune YKa3zaHus Jist oﬁyqammuxcﬂ m0 0OCBOCHHUIO
AUCIHUITI/INHBI

Pasnea 1: nudgdepennnanbHoe ncunucaeHue GyHKIui 01HOM nepeMeHHOM

[Tpu nzydenun nugdepeHnuanbHoro ucUuciaeHus QyHKIUM OHOM mepeMeHHol obpaTute
BHUMaHME Ha MOHATHE Mpeaesia QyHKUMU B TOUYKE M METOABI €ro BeluKciaeHus. [lpeaen — onHo u3
OCHOBHBIX TOHSATHI MaTeMaTW4ecKoro aHanmusza. Ilpu BeIYUCIECHHM TpenesoB (QYHKIUH HAJO,

NPEeX/e BCEro, BBUICHUTH XapakTep HEONpeIeNeHHOCTH . YroOsr
OBJIA/IETh TEXHUKOHM pelIeHHs 3ajjad Ha BBIYMCICHHE MPEAEoB, HaI0 3HATh JBa 3aMedaTeIbHbIX
npejena, TabNUIly 3KBHUBAJICHTHBIX OSCKOHEYHO MallbIX, MpaBwio Jlonurans, pa3inuyHble TpUEeMbl
PaCKpBITHSL HEOIIPEICIIEHHOCTEH B 3aBUCUMOCTH OT BUJA ()YHKLIUHU U PEIIUTH JOCTATOYHO OOJIBILIOE
KOJIMYECTBO 3a]1a4.

[Ipy wm3yueHUH TeM, MOCBSIIECHHBIX MPOU3BOAHOW W auddepeHunany QyHKUUH, HATO
OCMBICIMTh UX T€OMETPHUUECKUN CMBICI, TIOHUMATh Pa3INuue MEXay HUMHU (TuddepeHuan - 3To
r7IaBHas JIMHEWHas YacTh mnpupamieHus Qynkiun). TBepro 3HaTh (Kak TaONUIy YMHOKEHHS)
bopmynsl  audQepeHIMPOBaHUS ~ OCHOBHBIX  JJEMEHTapHbIX  (YHKIMA M [paBHia
muddepeHnrpoBanus (Bce, KOHEYHO, HO OCOOCHHO MpaBWiO IU(P(HEPEHIUPOBAHUS CIOKHOU
¢byHKIMN).

OOparuTte BHUMaHHE TaKXe Ha 0coOeHHOCTH TuddepeHpoBanns GyHKINH, 3aJaHHBIX B
HEesIBHOU (opMe, mapaMeTpUIECcKy, Ha IpUeM JIorapu(Muieckoro 1uddepeHupoBaHus.

Crnenyer 4eTKo 3HaTh U YMETh IPUMEHSATH allTOPUTM HCCIEI0BaHUS (YHKIUN U TIOCTPOCHUS
rpaduKoOB: OmNpeJeNeHHe TOuYeK paspbiBa (M HMX KJIacCU(UKAIUIO), aCUMITOT rpaduka
(BepTHKaJIbHOW, HAKJIOHHOM, TOPU30HTAJILHOH), HEOOXOIUMBIE M  JOCTaTOYHBIC YCJIOBHUS
MOHOTOHHOCTH ()YHKIIMH, CYIIECTBOBAHUS JIOKAJIHLHOTO SKCTPEMYyMa, IIPOMEXYTKOB BBIYKIOCTH U
BOTHYTOCTH ()YHKIIMU M TOUEK Ieperuoa.

Pasnen 2: nuddepenunanbHoe HcHHCIeHHe PYHKIMI HECKOJIBKHUX IepeMEeHHbIX

[Tpu u3y4eHnu JaHHOTO pa3Jiena OOpaTUTe BHUMAHHUE Ha TO, YTO (DYHKIIHUS IBYX IIEPEMEHHBIX
MMeEeT HaIJISAHBIA TEOMETPUYECKHUM CMBICII — 3TO IIOBEPXHOCTb B TPEXMEPHOM IIPOCTPAHCTBE

Hano ocMBICIUTH TOHSTHS YacTHBIX MPOM3BOAHBIX W TOJHOro auddepeHunana u
0COOEHHOCTh WX BBIYHMCICHUSA, OBJAJCTh TEXHUKOW BBIUYMCICHUS MPOU3BOJHBIX OT CIOKHOU
(GYHKIMH HECKOJNBKUX TepeMeHHbIX. Cienyer oOpaTuTh BHHMAaHHE Ha TO, 4TO s (YHKIHUU

Z=Z\X o
( ’y) CMCHIAHHBIC YaCTHBIC MTPOU3BOJHBIC BTOPOr0 IOpsAAKAa pPaBHBI MCKIAY co0oii:

0%z B 0%z

Ox0y  OyOx (reopema IlIBapia), To ecTh MOPAIOK AU GEPEHIIMPOBAHNS HE UMEET 3HAYCHHUS.
Jis pyHKIIMHM HECKONBKHX MEPEMEHHBIX CKOPOCTh M3MEHEHUs (DYHKIMH B IMPOH3BOJIHLHOM
HANpaBICHUU XapaKTepU3yeTcss MPOU3BOJHOM 110 HANpaBICHUIO, a HauOOJbINas CKOPOCTb
n3MeHeHHs (QyHKIMU OyAeT B HalpaBJIEHUH BEKTOpPA TPaueHTA.
Crnenyer obpatuTh B 3TOW TeMe BHHUMAaHHE Ha HEOOXOIUMOE U JOCTATOYHOE YCIOBHS
CYIIECTBOBaHMSA IKCTpeMyMa (PYHKIIUU HECKOIBKUX MIEPEMEHHBIX.

Pa3nen 3: uHTerpajibHOE HCUMCICHHTE
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B uHTErpanbHOM UCUMCIIEHUH pelaeTcs 3a1a4a, 0OpaTHOM TO, KOTopasi paccMaTpuBajach B

mudQepeHInaTbHOM HCUYUCICHUU: HEOOXOAWMO HAMTWU JUIs JaHHOW (QYHKUIUH J(x) TaKyo
(GyHKIMIO, POU3BOAHAsA OT KOTOpoW Oblia Obl paBHa 3agaHHOi. MHTerpupoBanue ¢GyHKUMi —
JOCTaTOYHO CJOXKHBIM pa3ien MaTeMaTUKH, OBJAJeTh KOTOPHIM MOXHO TOJIBKO, €CJIH CTYICHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIMYECTBO HHTETPAJIOB PA3HOTO THUIIA.

Hano TBepao 3HaTh TaOMUIly HHTETPAJIOB OT OCHOBHBIX 3JI€MEHTAPHBIX (DYHKLUI, OCHOBHBIE
METOABl HMHTEIPUPOBaHMA (3aMEHa TePEMEHHOH, MOJBEACHUE TMOA 3HaK JuddepeHnnana,
MHTETPUPOBAHUE IO YaCTSAM, MPHEMbI BBIUYMCICHUS HMHTETPAJIOB OT PALMOHAIBHBIX JApOOeH, oT
Pa3HOro THIAa TPUTOHOMETPUUYECKUX (PYHKLIUH).

Hano ocMBICIMTH €OUMHCTBO TOAXO/AAa K TIOCTPOCHUIO ONPEICNCHHBIX, KpaTHBIX,
KPUBOJMHEHWHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MIOCTPOCHNUE HEKOTOPON MHTErPAIbHOW CYMMBI U
[IPEACIIbHBIN NIEPEXO.

3HaTh TEOMETPUYECKHHA CMBICII M OCHOBHYIO (DOpMYJY BBIYHCICHHS OIPEIEICHHBIX
uHTerpainoB — ¢opmyny Hetorona — JleiiOHuma, reomerpuyeckue U (U3NYECKHE MPUIOKECHUS
OTIpEJICIEHHBIX M KPAaTHBIX HHTEIPAJIOB, YMETh HAXOJUTh IJIOLIA b IUIOCKOW (PUTYPBI, ATHHY KPUBOH,
00bEM U IJIONIA/(b TOBEPXHOCTH TEJ BpAILICHHS.

7. D®OoHJA OLEHOYHBIX CPEICTB

7.1. MeToAbI KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHsA
HHH KOHTPOJIA YCHHCBACMOCTU W KauCCTBa OCBOCHUS OUCHUILIMHBI HaCTOHH.[efI HpOFpaMMOfI
[IPeyCMOTPEHBI CIEAYIOIIUE BUABI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH yCIIeBAEMOCTH (TEKYIINI KOHTPOJIb);

- NPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

HanmenoBanune

KOHTPOJIA Kparkas xapaktepucTrKa KOHTPOJIS
pe3yJIbTaTOB PE3yJIbTaTOB O0YUYCHHUS

o0yJeHus

Bun xouTpons
Ne n/mt pE3yJIbTAaTOB
o0Oy4JeHus

OO6yuaronuiics B TEYCHHE cemecTpa
PacuerHo- CaMOCTOSITENIFHO BBIMIONHSCT PAJ PacyeTHO-
1 rpaduydeckas Texymunii rpapuueckux pador mo Teme paszaena. [lpu
pabota MIPOBEPKE IMPEIoiaBaTellb OLEHUBAECT Ka4yeCTBO
o(opMIIeHHs], MPAaBUIIBHOCT PAaCUETOB.

Pemenne KOHTPOJIbHOM paboThI
OCYILIECTBIISICTCSI HAa  IOCIEAHEM  3aHATHH
u3zydaemoro paszaena. KonTponpHas pabota
Texymmii BBITOJIHSACTCS UH/IUBUYaJIbHO KaX/IbIM
cryaentoM. llpu mpoBepke mnpemnogaBareib
OLICHMBAET TPABWIBHOCTH  IPOU3BEICHHBIX
pacueToB.

D) KonTponbHas
pabota

TecTtupoBaHue MPOBOAUTCSA HA IOCIECIHEM
3aHATUM H3y4aeMOM TeMmbl. TecTupoBaHue
OCYWIECTBISICTCSI,  JIMOO  TpPU  TMOMOIIHU
3 Tect Texymun KOMIIBIOTEPHOH CUCTEMBI TECTUPOBAHMS, THOO C
HCIIOJIb30BAHUEM BBIJJAHHBIX TECT-3aJaHUN Ha
OyMa)kHOM HocHTese. B pamkax TecTUpoBaHUs
IIPOBEPSETCS 3HAHUE TEOPETUUECKOM Oa3bl.

[TpomexxyTouHasi arrecTanus OOy4aroluxcs B
¢dopme dK3aMeHa MPOBOAUTCS IO pe3ybTaTam
BBIIMIOJIHEHUSI BCEX BHJOB Y4eOHOH paboTHI,
4 OK3aMeH [TpomMexyTOUHBIH | MPeTyCMOTPEHHBIX YUE€OHBIM IUTAHOM IO JAHHOM
OUCLMIUIMHE, TpU  OTOM  YUYHUTHIBAIOTCSA
pe3yabpTaThl TEKYLIErO0 KOHTPOJSA YCIIEBAEMOCTH
B TeueHHe cemecTpa. OlneHKa  CTeNneHu
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JOCTUKEHHUS
pe3yJIbTaTOB

«XOpouIo»,

00y4JarImuUMuUCs
oOydeHus  TIO
IIPOBOAMTCS IPENOIABATEIEM, BEAYLIIUM 3aHATUS
[0 AUCLUIUIMHE METOJOM JKCIEPTHOM OLEHKH.
IIo wroram mpPOMEXYTOYHOM AaTTECTAUUU I10
JUCLMIUIMHE BBICTABIISIETCS OLICHKA «OTIMYHOM,
«YIOBJIETBOPUTEIHHO
«HEYAOBJIETBOPUTEIHLHO.

IJIAHUPYEMBIX
JUCLUIIIINHE

HJIN

7.2. lllkana u KpUTEpPHU OLEHUBAHUSA Pe3YJIbTATOB 00y4YeHUsI

[TokazaTtenem OLIEHUBaHHS KOMIIETEHIIMI Ha pPa3MUYHBIX dSTamax HUX (HOPMUPOBAHHS SBISAETCS
JOCTIDKEHHE 00yUaIOIMMUCS TIIAHUPYEMBIX Pe3yJIbTaTOB O0YUYEeHHUS IO AUCHUILUINHE (MOJYJIIO).

IToka3arTean

KpuTtepun oneHnBanus

HeynoB1eTBOPUTEIBLHO | YI0BJICTBOPUTEIbHO Xopouio O1an4HO
3HATh: OO6yuaronuiics OO6yuaronuiics Ob6yuatommii | Obyuaronu
TEOPETUYECKHE | IEMOHCTPUPYET MOJIHOE | JEMOHCTPHUPYET cs ncs
OCHOBBI OTCYTCTBHE MU HEIOJIHOE JEMOHCTPUPY | JEMOHCTPHU
MaTEMaTHUYECKO | HEJOCTaTOUYHOE COOTBETCTBUE €T YaCTUYHOE | pyeT
ro aHaJIu3a. COOTBETCTBUE CIIEAYIOIINX 3HAHUI: | COOTBETCTBH | IIOJHOE

CIIEYIOIINX 3HAHUI: TEOPETUUECKHE e COOTBETCTB

TEOPETUYECKHE OCHOBBI | OCHOBBI CIEIYIOIIUX | He

MaTEMaTHYECKOI0 MaTEMaTH4ECKOI0 3HAHUMU: CIIEyIOIIN

aHaJIn3a. aHaJIn3a. TEOPETUYECK | X 3HAHUU:

ue TEOpeTHYIEC
MaTEMaTH4eC | KM€ OCHOBBI
KOT'0 MareMaTuu
aHaJIn3a. €CKOro
Jomyckarore | aHanusa.
o CBobonHO
HE3HAYUTeNlb | ONEPUPYET
HBIC OIUOKHU, | MPUOOPETEH
HETOYHOCTH, | HBIMH
3aTpyJHEHUS | 3HAHMUSMH.
npu
aAHAJIUTUYECK
ux
olnepanusx.
YMeTh: OOyuaromwmiicst He ymeer | OOydaromuics OoOyuarommii | OGyuaromu
pemars 3aa4i | UM B HEJOCTAaTOYHOU JEMOHCTPUPYET cs ncs
U YIIPa)XHEHUs | CTEIIEHU YMEET: HEIOJIHOE JEMOHCTPUPY | JEMOHCTPHU
UCIIOJIB3YS pelarh 3aa4uu U COOTBETCTBUE €T YaCTUYHOE | pyeT
OCHOBHBIE YOPaXHEHUSI UCTIONIBb3Ysl | CIEAYIOIMX YMEHUI: | COOTBETCTBU | IOJIHOE
METOIbI, OCHOBHBIE METO/IbI, pelarh 3aa4uu u e COOTBETCTB
U3Yy4YCHHBIE B U3Yy4EHHBIE B Kypce YIpaXHEHUS CIEIYIOIIUX | He
Kypce MaTEMaTH4ECKOIO UCIIOJIb3YSl OCHOBHBIE | YMEHUI: CIIE YOI
MaTEMaTUYECKO | aHaJIM3a. METO/Ibl, U3YUEHHBIE B | pelIaTh X YMEHUM:
ro aHaJIn3a Kypce 3aJ1a4M U pearhb
MaTEMaTHYECKOI0 YOPaXHEHUs | 3a/la4d U
aHaJIn3a. UCIIOJIB3YS yIpaXHEHH
Jonyckarorest OCHOBHBIE Py
3HAYUTEIIbHbIE METO/IbI, UCIIOJIB3YS
OLIMOKHU, POSIBIISICTCS | U3YUYCHHBIE B | OCHOBHBIE
HEJ0CTaTOYHOCTh Kypce METO/IbI,
YMEHMH, 10 Py MaTeMaTH4eC | U3yUCHHbIE
MoKa3aTelieu, KOTO B Kypce
o0yyaromuics aHaJIn3a. MaTeMaThu
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UCTIBITHIBACT Ymenus €CKOr0
3HAYHUTEIIbHbIC OCBOEHBI, HO | aHaJIM3a.
3aTpyAHEHUS PU nonyckatorces | CBoboaHO
OIEpUpPOBAaHUU HE3HAYUTeNlb | ONEPUPYET
YMEHMSIMU TIPH UX HbIe OIMOKH, | mpuoOpeTeH
IIEPEHOCE HAa HOBBIE HETOYHOCTH, | HBIMHU
CUTYyalUH. 3aTPyAHEHUS | YMEHUSIMH,
npu IPUMEHSIET
aHAJIUTUYECK | UX B
ux CUTYyalHsAX
onepauusix, | MOBBIILICHH
MepeHoce o
YMEHUH Ha CII0KHOCTH.
HOBBIE,
HECTaHIApPTH
bIE
CUTYallUU.
BJIaJIeTh: OO6yuaronuiics He | OOyyaromuiics B Ob6yuatommii | Obyuaronu
HaBBIKAMU BJIasICET 170071 B | HEJJOCTAaTOYHOM Csl YaCTUYHO | McA B
IIPUMEHEHHUS HEJ0CTaTOYHOW CTENEHU | CTEIEHHU BIIAJEET: BJIQ/IEET: IIOJIHOM
MaTeMaTH4eCKO | BiIajeeT HaBBIKAMU HaBBIKAMU o0beme
ro aHajm3a K HaBBIKAMU MIPUMEHEHUSI | IPUMEHEHUS IIPUMEHEHHUS | BIIAJICET:
€CTECTBEHHOHA | JIMHEWHOMN MaTEeMaTHIECKOTO MaTeMaTH4ec | HaBBIKAMU
YUHBIM MaTEeMaTHIECKOTo aHajm3a K KOTO aHaIN3a | IPUMEHEHU
(pusnueckum 1 | aHanM3a K €CTeCTBEHHOHAYYHBIM | K o
TEXHUYECKUM) | €CTECTBEHHOHAYYHBIM (pusnueckum u €CTeCTBEHHO | MaTeMaTH4
3a/1a4aM. (pusmueckum u TEXHUYECKHUM) Hay4YHBIM €CKOro
TEXHUYECKHUM) 3a/1auaM. | 3aJadam. (pusuyeckum | aHanmsa K
OOyuatommiics u €CTECTBEHH
UCTIBITHIBACT TEXHUYECKUM | OHAYYHBIM
3HAYUTEIbHBIE ) 3aa4yam. (pusmgeckun
3aTpyAHEHUS PU Hagpiku M H
MIPUMEHEHUU HaBBIKOB | OCBOCHBI, HO | TEXHUYECKH
B HOBBIX CUTYallMAX. | JOIyCKAIOTCs | M) 3a7adyam.
He3HauuTenb | CBoOOAHO
HbIE OUIMOKH, | IPUMEHSET
HETOYHOCTH, | ITOJIy4EHHBI
3aTPyAHEHUS | € HaBbIKH B
npu CUTYyalHsAX
AQHAJIUTUYECK | TIOBBIIICHH
1504 on
orepanusx, CJIOKHOCTH.
nepeHoce
YMEHUH Ha
HOBBIE,
HECTaHIAPTH
bIE
CUTYallUU.
IIIkana oneHNBaHUS TeKyIIero KOHTPOJIS.
HanmenoBanue KOHTpOIIs 11
KaJja OLICHUBaHUS Onucanue

pE3yIbTaTOB OOYUCHHMS

PacuerHo-rpaduueckas pabota

OtnnuHo - Pabora cnana B
CpPOK, pacueTHas u
rpaduydeckas 4acTH
BBITIOJIHCHBI BEPHO, JIN0O

3aganue Ha PI'P BoigaeTcs Ha
NEPBOM 3aHATUU
COOTBETCTBYIOIIETO pa3zena
MUCIUILINHGBI U CHAETCS IO
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UMEIOTCSI HEI0UETHI, He
BIIMAIOIINE HA KOHEUHBIN
pe3yJbTar.

Xopo1Io - pac4eTHAs! 4acThb
BBINOJIHEHA BEPHO, B
rpadUyecKoil YacT ecTh
3aMeYaHus

Y 10BIETBOPUTEIIBLHO - B
pacyeTHOM YacTH €CTh
3aMEeYaHusl, METOJl
BBITOJIHEHUS rpaduuecKoit
YacTH BHIOpaH BEpHBIi
HeynosnerBopurensHO - B
pacueTHOI U rpaduUecKoi
4acTsIX €CTh rpyObIe
3aMeyvaHusl.

OKOHYAHUH U3Yy4YCHUS
COOTBETCTBYIOLIErO pa3aena
mucuumniel. PI'P 1omkHB
OBITH BBIIIOJIHEHEI 1

0o OpMIIEHBI B COOTBETCTBUU C
TpeOOBaHUSIMU METOTUICCKIX
yKa3aHui Kadeapsl.

KonTtponsHas padora

OTtnnuHo - PaboTa BEICOKOTO
Ka4yecTBa, YPOBEHb
BBITTOJIHEHUS OTBEYAET BCEM
TpeOOBAaHUAM, TEOPETHUECKOE
coJiepKaHue Kypca OCBOSHO
MOJIHOCTHIO, 0€3 MPOOEIIoB,
HE00XO0IMMbIE MPAKTUYECKUE
HaBBIKH Pa0OTHI C OCBOCHHBIM
MaTepuanoM c(hOpMHUPOBAHBI,
BCE MPETyCMOTPEHHBIE
pOrpaMMoil 00ydeHUs
yueOHbI€ 3aJaHHs BBITIOJHEHBI,
00 HEKOTOPBIE U3
BBINTOJIHEHHBIX 3aJaHUN
coJiepKaT He3HAUUTEIbHbIC
onOKH

Xopouio - YpoBeHb
BBITOJIHEHUS pabOTHI OTBEYALT
OOJIBITMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHUECKOE
coJiepKaHue Kypca OCBOSHO
YaCTUYHO, HO MPOOEITBI He
HOCSAT CYIIECTBEHHOTO
XapakTepa, He0OOXOAUMBbIe
MPAKTUYECKHE HABBIKU PAOOTHI
C OCBOEGHHBIM MaTepHajoM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOPbIE BUJBI 3aJaHUI
BBINOJIHEHBI C OIINOKaMH.

Y 10BIETBOPUTEIILHO -
Teopernueckoe conepxanue
Kypca OCBOCHO YaCTHYHO,
HE00XOIMMBIE IPAKTUYECKHE
HaBBIKH PaOOTHI HE
c(hOpMHUPOBAHBI, OOJILITUHCTBO
MPEIyCMOTPEHHBIX
IIpOrpaMMOH 3aJJaHul He
BBINOJIHEHO; TIPU
JOTIOJTHUTEIbHOU
CaMOCTOSITENILHOM paboTe Hall
MaTepHaioM Kypca BO3MOKHO
MOBBIIIICHUE KAaYeCTBA

3amura TeMbl BKIIIOYAEeT
pelieHue 3a1a4 B ayIMTOPUH B
TE€UEHUE OJHOU Iapel U
MPOXOAMT MOCIE U3YUCHUS
COOTBETCTBYIOLIETO

paszaena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(HOPMHUPOBAHHOCTD
KomneTreHui. Ha oTBeTsl
oTBoaMTCA 1,5 yaca.

19



BBITTOJIHEHUS YUEOHBIX
3aJaHuH.
HeynosnerBopurenbsHo -
Teopernueckoe conepxaHue
Kypca He OCBOEHO,
HE00XOIUMBIE IPAKTUIECKHE
HaBBIKH PaOOTHI HE
c(OpMHPOBAHBI,
IIPElyCMOTPEHHbIE
IIPOrpaMMOM 3aJjaHusl He
BBITIIOJTHEHBI

TectupoBaHue 10 NPONACHHON
TEME

Tect copepxur 20 3anaHui,
IIPaBWIbHBIN OTBET Ha 1
3aJlaHuE COOTBETCTBYET 1
Oamty. Bpems rectupoBaHus -
30 munyT. CTyneHTy
IIPEIOCTABIIAETCS ABE MOMBITKH
IUI IPOXOXKICHMSI TECTA.
MaxkcumanbHast OIIeHKa 33 TeCT
- 20 6amnoB. Tect cunraercs
YCIELIHO MPOUIECHHBIM, €CIIU
CTyZeHT Jan He meHee 60%
NIPaBUJIBLHBIX OTBETOB (HaOpas
He MeHee 12 GaiioB).

TectupoBanue
OCYILECTBIISICTCS, JTUOO TIpU
IIOMOIIH KOMIIBIOTEPHOU
CHCTEMBI TECTUPOBAHUSL, JTHO0
C MCIIOJIb30BAaHUEM BBIJJAHHBIX
TeCT-3aJaHui Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYIIECTBIISIETCS IPOBEPKA
TecTa 3K3aMEHaTOPOM U
BBICTABJISIETCS OLICHKA
COTJIACHO METOAMKE
BBICTABJICHHUS OLICHKHU.

IIIxaia oneHUBAHUSA POMEKYTOYHOH ATTECTALMM: IK3aMeEH.

IIkaa oneHUBaHUA

Onucaunue

OTJINYHO

BrimosnHeHs! Bce BUbl yueOHOM paboThl, pelyCMOTPEHHbIE YUeOHBIM
wiaHoM. CTYyAEHT OEeMOHCTPUPYET COOTBETCTBHE 3HAHWH, YMEHHH,
HaBBIKOB TPHUBEJCHHBIM B TaOJMIIaX TMOKa3aTessiM, OIEpUpyeT
nproOpPETEeHHBIMU 3HAHUSMH, YMEHHUSIMHU, HaBBIKAMHU, IPUMEHSET UX B
CUTYyallUAX TOBBIIICHHON CIIO)KHOCTH, HE HCIBITBIBAET 3aTPyAHEHUI
IIPH AQHAJIUTUYECKUX Ollepalusax, NEPeHOCEe 3HAHUNM UM yMEHUH Ha
HOBBIE, HECTaHIAPTHBIC CUTYAITUH.

Xopoo

BrimosnHeHs! Bce BUbl yueOHOM paboThl, MpelyCMOTPEHHbIE Y4eOHBIM
wiaHoM. CTyAEHT JEMOHCTPUPYET YaCTHYHOE COOTBETCTBHME 3HAHMUHU,
YMEHUH, HaBBIKOB NPUBEICHHBIM B Ta0IMIIaX MOKA3aTENsIM, ONIEpUPYET
nproOpEeTEeHHBIMU 3HAHUSMH, YMEHHUSIMHU, HaBBIKAMHU, IPUMEHSET UX B
CUTyallUsX TOBBIIICHHON cnoxHocTH. [lpy 3TOM MOryT OBITH
JOMYIIEHbI HE3HAUYNUTENIbHBIE OIIMOKM, HETOYHOCTH, 3aTPYIHEHUS TIPH
AHAJTMTUYECKUX OIEepalusaxX, NepeHoce 3HAaHWNH M yMEHUH Ha HOBBIE,
HECTaHAAPTHBIC CUTYAITUH.

Y 10BIIETBOPUTEIILHO

BrimosnHeHs! Bce BUbl yueOHOM paboThl, MpelyCMOTPEHHbIE YUeOHBIM
wiaHoM. CTyEeHT JAEMOHCTPHUPYET HEMOJHOE COOTBETCTBHE 3HAHMUH,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOMUIAX IIOKa3aTelsiM,
TOMYCKAIOTCS 3HAUYMUTENbHBIC OIIMOKH, MPOSBISIETCS OTCYTCTBHUE
3HaHUH, yMEHUH, HaBBIKOB 110 Psiy I0KA3aTeseH, CTYyIEHT UCIIBITHIBACT
3HAUUTENIbHbIC 3aTPyJHEHUS TMPU ONEPUPOBAHMM 3HAHUSAMH U
YMEHUSIMH NP UX [IEPEHOCE HA HOBBIE CUTYAlIUH.

HeynosnerBopurenbHo

He Bemonnen oauH wuiaum  Oosee  BUAOB  yueOHOH  paboTHI,
NPEeIYyCMOTPEHHBIX Yy4eOHbIM IUIaHOM. CTyAEHT JEeMOHCTpUpPYET
IIOJIHOE OTCYTCTBHE WJIM HENOCTAaTOYHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOMUIAX IOKa3aTelsiM,
JOMYCKAIOTCS 3HAUYMUTENbHBIE OIIMOKH, MPOSBISIETCS OTCYTCTBHUE
3HAaHWW, YMEHUH, HABBIKOB MO PsIy MOKA3aTENe, CTYAECHT HE MOKET
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CUTYAIIUU.

OIICpHUPOBATH 3HAHUAMHU W YMCHUSAMHU IIPpU HUX MNECPCHOCC HA HOBBIC

7.3 OnieHOYHBIE CPEACTBA
7.3.1 Texymmii KOHTPOJIb

KommiekT 3aganuid
AJIS1 BBINIOJIHEHHSI pacyeTHO-rpadgudeckux pador (PI'P)
o Jucuumnae «MareMaTH4eCKHH aHaJIn3)

Teopus npenenos u 1udPepeHnuposanue GyHKUHMH OHON NepeMEeHHOMI
1. Haiitu npenenst:

2 2
m(2—n)2 —(1+n)2 i V22 —8n’ +3
naw(1+n) —(2—11) ’ n—o \/n+5+n
2n2 +3 nl 3n+l
llm . 2 n—10
naw(zrf_}_l] llilgon(Vn +1—n) 'llﬂw(n-}—]j
. 2x7+11x+15 42
lim —mMm—— —
¥=-3 x+3 x0sin” 3x
ot 5l . sin3x _
1 . ctg7x
11141;2 3”+2 + 5” \IE(} 1 _exz }LI}})(I —3x)
0, x<-m
y=<sinx, —7<x<0
>
2. VccnenoBaTh Ha HEMIPEPBHIBHOCTD U BHITIOJIHUTH YEPTEK: 7, x20
3. Haiitu mpou3BoHy 0 GyHKINU:
2(3x3 +4x° —x—2)
- 15V1+x =Inarcsinv/1—e*".
3t +1
tgx —ctgx r
=arctg ——. y=sin| —+t
- S [3
_% arct ‘;+sinln2x
3sin(12x+1) yoaee T
Jx
=arctg’ In _
4 & x+2 y (\/;)
x3
sin(x—2y)+—="7x t
y x=e'cost Y=e cost

4. CoctaBUTh ypaBHEHHs KacaTeNbHOW M HOpMald K JaHHOM KPUBOW B TOUKE C abcuuccon
y=x*+8Jx-32, x,=4.

5. IlpoBecTu MOIHOE UCCIIEOBAaHUE U TIOCTPOUTD TpauK X

XO:
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(I)yHKI.[I/II/I HECKOJBbKHUX MEPEMEHHBIX

" " z=

. z
1. HaiiTi yacTHbIE IPOU3BOIHBIE BTOPOTO MOPSIIKA, YOSIUThCS, UTO ¥ '@
2

2. Haiitu rpaguent GyHkuun =~ ) p rouke

2 2
3. McenenoBath Ha SKeTpeMyM pyHkmmo 2~~~ X TVt 2y,

HNHuTerpuposanue
BbIYMCJIMTH HeONpeaeJeHHbIe HHTErpaJibl
| dx
2(x++/x [x-2"dx J(x +1)e”dx [xcos3xdx  [e" cosxdx
dx dx J' x+18 dx x+1 sin’ x
[= [= (x—6)(x+2) [Z——dx [—
x"—6x+18 T xT+6x+5 , xT+3 cos” x
BbIuMCINTD OnpeaeieHHbIe HHTEerpaJibl
ﬂf63sin2 X cOs xdx }i i(x Dedx TL
0 ’ o\/1+3x, 0 , 1x\/7+lnx’
6 dx 2 1+x° “ dx Lx? +2x
— ——dx — =
{1+ 3x-2 > arctgx {(3x+5)2 £ x+1

V3 x3 ) .6 1 dx
————dx NP 3sin’ x cos xdx —_—
{ J1+x2 i X dx ;[ '([\/1+3x

b 2 b

j(x —1edx

b

'[ xV7+1Inx

H6006CTB6HHLIe HHTErpajbl
1. VkaxxuTe, Kakoi 13 HECOOCTBEHHBIX HHTEIPAJIOB SIBJISIETCS CXOSIIUMCS

T\/;dx, Tx_3dx, TJdex
1 1 1 .

© dx
[

2. BEIYMCIIUTE HHTErPall, yCTAHOBUTH €T0 CXOMMMOCTD HIIH PACXOIUMOCTh = 1+X

Ojoln xdx

3. BeruucauTh UHTErpaj, yCTAHOBUTh €r0 CXOAUMOCTh WM PAaCXOUMOCTD !

T dx
4. BbIUuCIINTh HeCOOCTBEHHBIH HHTErpai ° Vx , YCTAHOBHTD €r0 CXOJUMOCTD HJIH
pPacxoUMOCTb.

1
dx
2

5. BBIUMCIUTh HECOOCTBEHHBIN HHTETpai ~! , YCTAaHOBUTB €0 CXOAUMOCTD WU
PacxoIUMOCTb.

KpaTHbie uHTErpajnl
1. I3MeHNUTh NOPSAOK MHTETPUPOBAHMUSI B ):[B0171HOM HHTErpaie

jdxijf(x, Y)dy jdy If (x, y)dx

a. 0 2x , b. 0

y
z="—
Mo(xmyo): «/;, M0(4,6).

x> +3y°

Xy
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[Jao—x*=y*ydxdy,  D={(x,p)|1<x<2, 0<y<2}
2. Beiuucaurs (2
3. BerunciauTb

”(l 2x7y* +16x°y’ )a’xdy;
D

D: le,y:xz,yz—\/;.
4. BEIYUCIUTH

[[(x* + y)dxdy,

(D) D — MHO>X€CTBO TOYEK INIOCKOCTH, OTPAHUYEHHOE JTUHUSIMHU
y=x/2, y=2x, y=2/x (x>0)

5. Haiitu nnomans GUrypel, orpaHu4eHHON JaHHBIMU JINHUSIMH

y=3/x,y=4e",y=3,y:4.

_ 2 _
6. Haiitu niomans GUrypsl, orpaHu4eHHON JIMHUSMH y=x  y=-x+ 2

8. Haiiti 06beM Tena, MOTy4eHHOTo BpaleHHEeM BOKPYT OCH oy (burypsl, orpaHU4eHHON
y=1, x=0

auausMu Y Y

9. Haiitu 00beM Temna, MoJy4YeHHOTO BpallleHUEeM BOKPYT OCH 24 (burypsl, orpaHu4eHHON
—_— 2 —_—
mappamu Y =X 0V T

KonTpoibHbIe padoThl (MpUMeEpHbI)

Bapuant
1. Hoctpouts rpadux: ¥ = 3c0s2x
2. Haiitu npenensr:
2 2
lm(S—n)2+(5+n)2 liml—cost y X —x'—x=2
n—>o0 — im
1) (5-n) =(5+n) 2)*0 & -1 3) 2 =2x" +x-2
1
. Axt—x-1 1+ xcos2x |
lim— lim(—j lim _ +1
4) x—2 1n(x—1) 5) -0\ 1+ xCcosx 6) xlaoo X X
-x, x<0
x’, 0<x<2
3, x>2

3. HUccnenoBath Ha HENPEPBHIBHOCTH U BBIIIOJHUTD YEPTEK:
Bapuant

!

1. HaliTn npon3BoHYIO Ve

s VX
y=arctg In
a) x+2 6)
x3
sin(x—2y)+—=7x .
B) y r) X=e 'cost V=€ Cost

()

lim| ——
2. Haittu ~ \* arctgx

3. IlpoBecTu MOIHOE UCCIIEOBAaHUE U TIOCTPOUTD TpapuK X,
Bapmuanr.
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ou
Nel. BeruvcauTh NpOU3BOAHYIO IO HAIIPABJIEHUIO OS y maiirn MOJ1yJIb BEKTOpA rpaueHTa JUIs

X
u=2xy+——+2°

byHKIMN \/; B TOUYKE A(6:9;1) B HaIIpaBJIEHUU, COCTABIIAIOIIEM C OCIMU
3 6 T
cosa=—, cosff=—, y<—
KOOpPAHUHAT YIJIbI 7 7 2 .
— A2 _ _
Ne2. MlccnenoBath Ha SKCTpeMyM (DyHKITUIO z=xy(l-4x" —4y) -5 .
dz
4 . —
N3 Z=1In(y—x7) xX=+8Inf, y=C0SI jp.. dt
Bapuant
Boiuucaumoes:
16 2
j j (2x+1)-In xdx
1, 5Vx-2, 2. .
3x% -4 sin’ 3x -1 4
dx. dx. X.
3.IX +4x -[co§3x 5. '[\/4—2x—x2
1. BblunciauTe MHTETpasl:
j xe™ I 7dx
1 d - X-/Inx

N300pa3uth 00JaCTh HMHTETPUPOBAHUS W H3MEHUTHh IMOPSJOK HHTEIPUPOBAHHMS B IOBTOPHOM
UHTErpaie

V2552
jdx _[f(x y)dy.

Borancnute miomans GUrypel, OrpaHUYEHHOM JIMHUSAMH

y=2-x* y=x
BapuaHT 3a1aHHil TPEHUPOBOYHOI'0 TECTA.
3agaun
B arcctg%/; dy—2
1 yacThb |, y=sinlnx, y'y" =2 2. x . 3.
y=3x" +xe*,x,=20x=0,1, Hy—-?
!
4. HaiiTu npon3BOAHYIO Ve
= 5/sin* x=3
a) y X 6) y — xarctg7x
eV + Lo cos3x ) .
B) X r) X =Cos’+sin’ y=sint—tcost

2
5. MccnenoBaTh Ha SKCTPEMYM f(x) - (x—3) (x—S).
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y=—"

6. HaiiTn nHTEpBaIbl MOHOTOHHOCTH X
3
X
. f(x)=——16x [_51]
7. Haiitn HanGosbliee, HaMMEHbIIee 3HaYeHNnEe (PYHKIUU 3 Ha OoTpe3ke b 4.
1
= 3arccos x’ =3
8. ITocTpouTs KacaTteiabHyIO K TpapuKy GyHKIHU J (x) * B Touke 2
2 yacTh 9. Haiitu npenensi:
2 2
3+n) —(2+n
lim ( ) - ( )2 lim tg2x im x2 +2x-3 lim tg5x
1) "7 (2+n) =(1-n) 2y e =1 3) =3 x 4587 +6x 4) 2 tg3x
3 yacTh
0, x<-m
y=9sinx, —1<x<0
>0
10. MccnenoBaTh Ha HENPEPHIBHOCTD U BHITIOJHUTH YEPTEXK: T X
3
x
/ (x ) -2
11. IIpoBecTH mMoHOE UCCIEIOBAaHUE U IIOCTPOUTH Tpaduk x' -4,

Jlist mpoBeAeHHsT TEKYIIEro KOHTPOJS 3HAHWW CTYACHTOB B JUCTAaHIIMOHHOM (opmare B
paspaboTtanHbIX Kadenpoit «MaremaTtruka» OHJIAWH-Kypcax UMEIOTCS MPOMEKYTOUYHbIE (TIPOOHBIE)
TECTBL.

7.3.2. [IpoMekyTOUHAS ATTECTAIUSA
KoMmmuiekT Bonnpocos
Bonpocul k skzameny (2 cemecmp ounoil ghopmul 00yuenus)
(1151 o1leHKH KOMIIeTeH M)

JAuddepennuaibHoe ucyucaeHne PyHKIMI 0JHON NTepeMeHHOH Komnerenuuu

[ToHATHE QYHKIIMOHAIBHOM 3aBUCUMOCTH, Kiaccuukanus GyHKIUH.

Onpe;[eneHHe U TUIBI YHUCIOBOM OoCJIICA0OBATCIbHOCTH

[Ipenen yncaoBoOM NOCIENOBATEIBHOCTH.

ApubmMeTnieckre onepalyy HaJl MOCIeA0BaTeIbHOCTIMU

YcnoBus CYLLECTBOBAHHUS KOHEYHOTI'O npenpena JHCII0BOU
nocJyieioBarenbHocTu (TeopeMbl Ko u Beliepmtpacca)

BTopoii 3aMeuaTenbHblii peaen

IMpenen ¢ynxmun. Omnpenenenus. ['eomerpudeckas HHTEPIPETALUSL
noHsATus npenena Gpyukuuu. CBoiicTBa npeieon

beckoneuHo maiible, 6eCKOHEYHO OonblIne (yHKIMU

IIepBblil 3aMeUaTEIbHBIN IPEae

BCCKOHGLIHO MaJIbIC BCIIMYUHEI. SKBI/IBEUICHTHBIC 66CKOHC‘IHO MaJbIC U UX
HCIIOJIB30BAaHHUC HpI/I BBIYHUCIICHUN HpeﬂeHOB. Ta6JII/II_Ia OKBHUBAJICHTHLBIX
OECKOHEUYHO MAaJIbIX

HenpepbIBHOCTh PYHKIIUH B TOYKE M HA IPOMEXyTKe. OTHOCTOPOHHUE
npenensl. Kinaccugukaims Touek pa3pbiBa rpaduka

CaoiicTBa (yHKIMH, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beltepiurpacca,
bonbuano — Komn)

[TpousBonHas. ['eomeTpuueckuii 1 GU3MUECKUI CMBICI TPOU3BOIHOM.

KacarenpHast 1 HOpMaJb K INIOCKOM KpUBOMH

Tabnuia npou3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHIA

CBs3b MEX]y CyIIECTBOBAHUEM ITPOU3BOIHON (DYHKIIMH B TOUKE U
HENPEPHIBHOCTHIO (PYHKIIUHU B TOH XKe TOUKE
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[IpousBogHas cyMMBbl, POU3BEICHHUS, YACTHOTO. [Ipon3BoaHAs CII0KHON U
oOpaTHON GyHKIUH

[Tpon3BoiHAs MapaMeTpUUYECKH 3aJaHHON QYHKIUHU

[TpousBosHas PyHKLINH, 33JaHHOH HESBHO

JuddepenurpoBanue ca0KHOM MokazaTeabHOU QYHKINU

Huddepenuupyemocts. Juddepennman. ['eomerprueckuii cMbica
muddepennmana

OcHoBHbIE TeopeMbl AuddepeHnnanbHoro ucunciaenus (teopema depma,
teopeMa Pouist, Teopema Jlarpanxa, reopema Komn)

[IpaBuio Jlonurans

Mpnorounen Teinopa u ero cpoiictBa. @opmyna Teinopa. OcTaTouHbIN
usieH Gopmyuiel Teitnopa B popme Jlarpanxka u I[leano

AcumnToTsl rpaduka QyHKIHH

OkcrpemyM. Heobxonmumoe ycnoBre 3KCTpeMyMa

OkcrpemyM. Heobxonnmoe ycioBue 3KCTpeMyMma

JlocTaTo4yHbIe YCIOBUS IKCTPEMyMa

JlocTatouHoe yciaoBue Bo3pacTaHus (yObiBaHHs) GYHKIUU

HauOosnpiiee 1 HauMeHbllee 3HaYeHUs (YHKIIMK Ha OTPE3Ke

BrImyki0cTh, BOTHYTOCTb, TOUKA Neperuda. Jlocratounoe ycnosue
BOTHYTOCTH (BBIIIYKJIOCTH)

Heo6xonumoe ycnoBue TOUkH neperuda. Jfocratoynoe ycioBue neperunda

OOm1ast cxemMa OCTPOCHHUS ¥ UCCIIe0BaHuUs rpaduka QyHKIMH

OIIK-1

q)yHKI.[I/II/I HECKOJBbKHUX NEPEMEHHBIX

Kommerenmmn

OmnpeneneHne ¥ reOMETPUUECKUN CMBICH (DYHKIIMHU JIBYX MEPEMEHHBIX

Jluauu ypoBHSL QYHKIMH IBYX NEPEMEHHBIX

YacTHble MPOoU3BOIHBIE (PYHKIIMHA HECKOJIBKUX MTEPEMEHHBIX, UX
r€OMETPUYECKUI CMBICIT

DyHKIIMHN HECKOJIBKUX NEPEMEHHBIX, TOHATHE MOJHOr0 Auddepennnana

JuddepenurpoBanue ca0KHbIX QYHKIMNA HECKOIBKUX NEPEMEHHBIX

[Tpon3BoIHBIEC BBICUIMX MOPSIKOB (PYHKIUU HECKOJIBKHUX TEPEMEHHBIX.
Cwmemannsle npousBoansle. Teopema IlIBapna

[TpowusBoHast HYHKIIMU HECKOJIBKHUX MEPEMEHHBIX 0 HAIPABICHUIO

[Ipou3BoHas 110 HAPABJICHUIO U ITPAJUEHT CKAJISIPHOIO MO

OKkcTpeMyM (PYHKITMHM HECKOJIBKUX MEPEMEHHBIX

Heo6xonnmoe u 1ocTaToyHOE YCIOBUS SKCTpeMyMa (DYHKITMH JBYX
IIEPEMEHHBIX

OIIK-1

HNHTerpajibHoe HCYNCICHUE

Kommerenmn

[TepBooOpasHasi, HeonpeaeneHHbIH HHTETpal. Tabaua OCHOBHBIX
HWHTETPAJIOB

3aMeHa IepeMEHHOM U MHTEIPUPOBAHUE 10 YACTSAM B HEOIIPEIETICHHOM
UHTErpaje

WuTerpupoBanue ¢ moMOIIbI0 MOABEICHUS 0T 3HaK nuddepeHnuana

HHTerpupoBanue palMoOHAIbHBIX qpo0eit

HHTerpupoBaHue 110 4acTsIM U 3aMEHA IIEPEMEHHOM B OIPEIEICHHOM
UHTErpaje

HHTerpupoBanie TPUroHOMETPUYECKUX (DYHKIMH, OCHOBHBIC IPUEMBI

WHTerpupoBanue UppalMoHAIBHBIX (QYHKIUH

YHI/IBepCB.HBHaﬁ TPUTOHOMCTPHUUICCKAA IMMOJACTAHOBKA

OmnpeneneHHblil UHTErpai u ero coiictea. @opmyna Hetotona —
JleiiOHuna

OIIK-1
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[TpunoxeHus onpeIeIeHHOr0 HHTErpaia K PEHICHUIO TEOMETPUUCCKUX U
(bu3HYECKUX 33124

Brrunciienue miomanei ¢ nOMOIIbI0 ONPEIEICHHOr0 HHTErpaia

Brrunciienue miuomanam 1 JJIMHbBL KPUBOM, 3aIaHHON YPABHEHUSIMHU B
napamMeTpuieckoil popme

Brruucnenue mionaay KpUBOJIMHEMHOIO CEKTOPA B MOJISIPHBIX
KOOPJAMHATAX

Breraucnenue JJIMHBI AYTHU ¢ TOMOIIBIO OIIPCACIICHHOIO MHTCTpaJia

Brluncnenue JUIMHBL 1yTd KPUBOH, 3aJaHHOM apaMEeTPUUYECKU

Brruncnenue o6bema Tena BpaleHus ¢ IOMOIIbIO ONPEIeICHHOTO
MHTErpaja

Brrunciienne miomaay noBEpXHOCTH TeNa BpalleHUsI

HecoGcTBeHHbIE HHTErpaIbI IEPBOTO M BTOporo tuna. [lonstus
CXOJIMMOCTH M PACXOJMMOCTH HECOOCTBEHHOT'O HHTErpasa

HecoOcTBeHHBIE HHTETPANIbI OT Pa3pbIBHBIX (YHKITHIA
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Tunossblie BapuaHThI 6I/IJIeTOB
o JUCLMIUINHE «MaTeMaTHYeCKH aHAJIH3»

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUNCKON ®EIEPALINU
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VYPEXJIEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUH YHUBEPCUTET»
(MOCKOBCKHWH IMOJIMTEX)

dakynbTeT 60a30BBIX KoMIeTeHINH, Kadenpa «MaTtemaTrka»
JucuumninmnHa «MaTeMaTU4eCKUil aHaInu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Has, HEOMpPEAEICHHbIN HHTerpai. Tabuuiia OCHOBHBIX HHTETPAJIOB.
dx

+ 5—x.

Il
2. Bpluncnuth HeoNnpeaeIeHHbIH HHTETpall S—x

. Z= X M, (1,4
Haiitu rpanuent QyHKImu YNX g rouke o(l, ).
4. VYxaxwure, Kako U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISETCS CXOMAIIMMCS

T\/;dx, Tx_3dx, T\/xisdx
I 1 1 .

(98]

_ _ -X
5. HaifguTe S5KCTpeMyMbI M TOUKH Heperuda GyHkmuy » (r=De ™

VYTBepxkIeHO Ha 3aceqanuu kKadpeapsl mareMaTHkH «31» 03. 2026 r., mpotokon Ne 7

3aB. kadeapoii O.M. bapanosa
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MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU S POCCUNICKOIM ®EJIEPAIIIN

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE

VYPEXJIEHWE BBICILIETO OBPABOBAHNS
«MOCKOBCKHI HO.JII/ITEXHIiIlIECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH IMOJINTEX)

dakynbTeT 60a30BBIX KoMIeTeHINH, Kadenpa «MaTtemaTrka»
JucuunnuHa «MaTeMaTHIeCKUi aHaIu3y
Kypc 1, cemecTtp 2

JK3aMeHAUMOHHBbIN Oniter Ne 1

1. HecoOcTBeHHBIE HHTETPAJIBI MEPBOTO M BTOPOro Tuna. [IoHATHS CXOAUMOCTH U pacXOAUMOCTH

HECOOCTBEHHOT'O MHTETpaa.
t 2
y =
1+£° .

X=—7
. . 3
2. Haiiti npon3BoaHyI0 QYHKIUH, 3aJaHHOH MapaMeTpUIeCKH I+1
_ 2 2
3. HccnenoBaTh Ha skcTpeMyM dyHkmumio 2~ % ~ X +yT+2y .
.6

c 2
J-3 sin” x cos xdx
4. BplUNCAUTH ONPEEIECHHBIN UHTErpan

5. Haiitu 00beM Tena, Moy4eHHOTO BPALICHUEM BOKPYT OCH ox (burypsl, orpaHU4eHHON

=1, x=0.

.3
mapmsva Y =Y 0 Y
VYTBep:kIeHO Ha 3aceqanuu Kadpeapsl MmareMaTHkH «31» 03. 2026 r., mpoTokon Ne 7

3aB. kadeapoii O.M. bapanosa

Jis mpoBeieHUS TPOMEKYTOUHOTO KOHTPOJIS 3HAHUH CTYACHTOB B AUCTAaHIIMOHHOM (opmare

B pa3paboTaHHBIX Kadenpoi «MaTeMaTHKa» OHJIAMH-KypcaxX UMEIOTCS UTOTOBBIE TECTHI.
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