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1. Heaun, 3a0a4m ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHH sl
Mo JAUCIHHILINHE

K OCHOBHBIM yensim OCBOEHHS IUCHMIUIMHBI «MaTeMaTH4YeCKUl aHalu3» CIEAYET
OTHECTH:

- BOCITUTaHUE Y CTYACHTOB OOIIECH MaTeMaTH4YeCKON KYJIbTYPHI;

- IpuoOpeTeHHre CTYyIACHTaMU LIUPOKOr0 Kpyra MaTeMaTHYeCKHX 3HAaHWM, YMEHUl U
HAaBbBIKOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY M JEAYKTHUBHOMY MBIIIJICHUIO
HapsAy C pa3BUTHEM MaTEeMaTUYECKON MHTYUIINH;

- YMEHHE CTYyJIeHTaMH pa3BUBaThb HABBIKA CAMOCTOSTEIBLHOTO H3Yy4YeHHUs y4eOHOH u
HAay4YHOH JIUTEPATYPBI, COAECPKALIEH MATEMATUYECKUE CBEICHHS U PE3YJIBTATHI;

- MOATOTOBKY CTYJIEHTOB K JESATEJIbHOCTH B COOTBETCTBUU C KBaTH(PUKAIMOHHON
XapaKTepUCTHKON OakalaBpa 1O HAmpaBlICHUIO, B TOM 4uclie (opMupoBaHUE YMEHUU
UCIIOJIb30BaTh OCBOEHHBIE MaTEMaTHUYECKHE METO/IbI B MPOPECCUOHATBHON JAEITEIbHOCTH.

- TIOJTOTOBKY BBICOKOKBAJIU(UIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHSX
u(ppoBol TYypOYJIEHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOH IUGPOBOI
SKOHOMMKH.

K ocHOBHBIM 3a0auam OCBOECHHS AUCUUIUIMHBI «MaTeMaTUYecKui aHaau3» CleayeT
OTHECTH:

- OCBOGHHE CTYJEHTaMH OCHOBHBIX MOHSTHHA, METOAOB, (DOPMHUPYIOMIMX OOIIyIO
MaTEeMaTUYECKYIO MOJrOTOBKY, HEOOXOAUMYIO JJI YCIEITHOTO PeIIeHUs MPUKIIAIHBIX 3a/1a4;

- (hopmupoBaHHe y cTyeHTa TpeObyemMoro Habopa KOMIETEHIIMH, COOTBETCTBYIOIIUX €T0
HaIPaBJICHUIO MOATOTOBKHA U 00ECIICUMBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.
OOyuenne mno aucuuiuinHe «MaTeMaTHUecKuil aHalu3» HampaBleHO Ha (QOpMHUpPOBaHUE
y 00y4aronuxcs CIeAYIMUX KoMreTeHui B coorBeTcTBUU ¢ GI'OC BrIcIiero oopa3oBaHus —
(bakamaBpuar) mo HampasiaeHuto noarotopku 09.03.01 MudbopmaTtrka ¥ BBYUCIUTEIBHAS
TEXHMKA, YTBEp)KIEHHBIH IpukKa3zoM MuHHUcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
ODeneparyn oT 19.09.2017 r. Ne929 (pen. ot 27.02.2023).

KO}I U HAUMECHOBaHUue¢ HH}II/IKaTOpI)I JOCTHKCHUSA
KOMHeTeHHI/Iﬁ KOMIIETCHIIUHN
OIIK-1. CiocobeH npuMeHsTh NOIIK-1.1. 3HaeT OCHOBBI BBICIIIEH MAaTEMAaTHKH,
C€CTCCTBCHHOHAYYHEBIC U METOAbI U MOJCJIN, IPUMCHACMBIC B PA3JIMIHBIX
O6H.I€I/IH)KeHepHBIe 3HAHUS, METObI 06J'IaCT5[X; OCHOBBI MaTEMAaTUYCCKOI'O
MATEeMATHUYECKOTrO aHATH3a 1 MOJIETIMPOBAHUS, IPUHIUIIBI TIOCTPOCHHUS
MOACIIMPOBAHUS, TCOPETUUCCKOI'O U MAaTEMAaTHYCCKUX MO]I@J'IGI\/'I, AJITOPUTMBI

pelIeHus 3a1a4 ONTUMH3aLUHY;
NOIIK-1.2. YMeeT npuMeHSTh METO/IbI
JUCKPETHON MaTEMAaTHUKH, CUCTEMHOIO aHAJIN3a,
MaTE€MaTH4YeCKOr0 MOJAECIUPOBAHMS IS
UCCIIEIOBaHMS U Pa3paboTKU
npodeccuoHANBHBIX 3aJ1ad U MPOIIECCOB;
IPUMEHATh MaTeMaTH4YecKoe obecreueHune mpu
MOJIEJTMPOBAaHUY MPUKIIAJHBIX U
UH(POPMAIIMOHHBIX TPOIIECCOB.

NOIIK-1.3. Bianeer MmeTo1aMu TEOPETUYECKOTO
U 3KCIIEPUMEHTAJILHOTO UCCIIeI0BaHUs 00BEKTOB
npodeccuoHanbHOM e TeIbHOCTH, COCTABIICHUS
MaTEMaTUYECKUX MOJENIEH U pEeLICHMS 3a/1a4
JIMHENHOTO ¥ HEJIMHEMHOr0 MPOrpaMMHUPOBAHNs,
a TaK>Ke 3a/1a4 ONTUMHU3AINK paboThI ¢
METOJJaMH IUCKPETHOM MaTEMaTHKH,

HKCIIEPUMEHTATLHOTO UCCIIEIOBAaHUS B
npo¢eCCUOHATBHON IEATETLHOCTH




HCIIOJIb3YCMBIMU ITPU NPOCKTUPOBAHUUN U
pa3zpaboTke HHHOPMAITMOHHBIX CUCTEM.

2. MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM NPOrpaMMbl

Hucnunnuna «MaTeMaTHYecKuii aHaIM3» OTHOCHTCS K o0s3aTenbHOM yacTu 0s10ka b1: Moayis
«MaTeMaTHYeCKHE TUCITUTIINHED.
HucnurnmuHa 6a3upyercs Ha CIeAYIOIMX MPOUICHHBIX TUCIUIUINHAX:
- TUHEHas anreopa.
HucrunmHaa «MareMaTuueckuii  aHaliu3» JIOTUYECKH CBsi3aHa C  IOCICTYIONTUMHU
JMCIUINIMHAMU:
B obazamenvroun vacmu:
- MaTeMaTH4ecKas JJOTUKa U JUCKPETHAst MAaTEeMaTHKa;
- TEOPHS BEPOSITHOCTEH U MaTeMaTHYeCcKasi CTAaTUCTHKA,
- CHCTEMHBIN aHaIn3;
- aHAJIU3 YKOHOMHYECKOH d(PPEKTUBHOCTH IUPPOBHIX PEIICHUN;
- BBEJICHUE B IPOTrpaMMUPOBAHHE.
B uwacmu, popmupyemoii ynacmuuxamu 06pazoeamenbHbix OMHOUEHUIL.

- (1)I/ISI/IIIGCKI/IC OCHOBBI JICKTPOHUKH,

- SJICKTPOHUKA U SJICKTPOTCXHUKA.
B uacmu snexmuenvix al/lCl/ﬂ/H’lﬂl/IH{

TECTUPOBAHUEC CUCTCM YMHBIX IIPOCTPAHCTB;

TECTHPOBAHUE ITPOTrPAMMHOTO 00ECIICUCHUS.
3. CTpyKTypa U coaepxkaHue JUCHUILIMHBI
OO61mas TpyJ0€MKOCTh AUCLIUILIIMHBI COCTABISAET 4 3a4eTHBIX eIUHUIIBI - 144 yaca.

3.1. Buabl y4eOHoii padoThI U TPYA0EMKOCTH

3.1.1 Ounas opma 0O0yueHus

. KonuuyectBo
Bup yueOHoii padoThI 4ACOB Cemectp 2
AyIMTOPHBIC 3AaHATHS 72 72
B ToMm uucne:
Jlexun 18 18
CeMuHapcKue/pakTHUYECKUE 3aHSTUS o4 o4
JlaGopaTopHble 3aHATHS - -
CamocrosiTeibHas padora 72 72
IIpome:xxyTouHast aTTecTanus
3K3aMEH C) C)
Hroro 144 144

3.2. TemarnyecKuii ILIaH U3yYeHUs] THCHUILIHHBLI «MaTeMaTHUYeCKHi aHAIH3»

3.2.1 Ounas ¢popma oOyueHHUs
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Paznen 1. AuddepenunanbHoe
HCYHCIeHHe (PYHKIUH OHOMH
nepeMeHHOM.

62

22 0 0

32

1.1

UYucnoBas nocie10BaTeIbHOCTD.
[Ipenen uncnoBoit
MOCJIEZIOBATEILHOCTH U €T0
cBoycTBa. [IpaBuna npenenpHOrO
nepexoaa. Oynkuums. [Ipenen
¢bynkuu. TeopeMsl 0 penenax
GbyHKIHN.

Brinaua 3aganuii PI'P Ne 1 o
MaTeMaTHYECKOMY aHaAIH3Y.

1.2

IIepBbIil U BTOPOM 3aMedaTeIbHbIE
npezaebl. beckoHeuyHo mMalbie 1
0eCKOHEYHO OOJIbIIINE BETUYNHEI.
OKBHUBaJIEHTHBIE OECKOHEYHO MaJible
BeJIMYUHBI. PackpeiThe
HEOIpeICIEHHOCTEH pa3HOro THIIA.

1.3

HenpepriBHOCTE (QyHKIIUI B TOUKE U
Ha npomexxyTke. OHOCTOPOHHKE
npenensl. Touku pa3pbiBa GpyHKIUY,
WX KJacCUpUKaIus.

14

ITpouzBoaHas GyHKUIUU.
I'eomeTpuueckuit 1 MEXaHUYECKUI
CMBICII Tpou3BOHOM. [IpaBuiia
muddepeHrpoBaHus U HOPMYJIbI
BBIUMCIICHUS TPOU3BOAHBIX. Tabnuma
MIPOM3BOJIHBIX OCHOBHBIX
asieMeHTapHbIX QyHKIMHA. TexHuka
i depeHIpoBaHUSL

1.5

Huddepenunan. [IpousBonnsie u
Qg QepeHIanbl BBICIINUX MOPSIKOB.
[TpuGnmKeHHbIE BEIYUCIICHUS C
nomoIpio AuddepeHImanos.

1.6

IIpasuio Jlonuransa. ®opmyia
Telnopa. Pa3noxeHus OCHOBHBIX
3JIEMEHTapHbBIX (PyHKINN 1O
bopmyne Teitnopa. [pubnrmxeHHbIe
BBIUHCIICHHS C TOMOLIBIO (POPMYJIIbI
Telnopa.




1.7

OCHOBHBIE TEOPEMBI

i QepeHINaTbHOTO HCYUCIICHHUS.
MOHOTOHHOCTb (PYHKIIMH,
skcTpeMyMbl. HeoOxomumele
JOCTaTOYHBIC YCIOBUS
MOHOTOHHOCTH, JIOKaJIbHOT'O
akcTpemyma. Mccnenoanue
BBIITYKJIOCTH rpaduka GyHKIHU.
Touku neperuoa.

1.8

OOmiast cxema uccae10BaHus
(YHKIMHU ¥ IOCTPOCHUS ee TpaduKa.
CpoiicTBa (yHKIIHMA, HETTPEPHIBHBIX
Ha oTpe3ke. Hanbonbiee u
HaMMEHbIIee 3HAaYeHUS! (PYHKIUHU Ha
OTpe3Ke.

CamocrositenbHas padora Nel Ha
ceMHHape 1o QYHKIHAM OTHOU
MepeMEHHON

Pa3zjnen 2. OyHKUMSA HECKOJIbKHX
nepeMeHHbIX.

24

12

2.1

[Ipenen u HEMPEPHIBHOCT.
OcHOBHBIE CBOMCTBA HEMPEPHIBHBIX
¢bynkiuil. YacTHbIE TPOU3BO/IHEIE.
[Tonnsnii muddepenmnmann.

Brinaya 3aganuii PI'P Ne 2 o
(GYHKIUSAM HECKOJIBKHX TIEPEMEHHBIX

2.2

IIpon3BosiHbIE CIIOKHON (QYyHKIIMN
HECKOJIbKUX NIepeMeHHbIX. YacTHbIe
MIPOU3BO/IHBIE U TU(DEpeHITAIbI
BBICIINX NOpPsiIKOB. Teopema
[IIBapua. [IponsBoaHas no
HanpasJIeHUIo0. [ paueHT.

2.3

OKeTpeMyM (QYHKIIMHM HECKOJIbKUX
nepeMmeHHbIX. HeoOxoaumbie u
JIOCTaTOYHBIE YCIIOBUS IKCTPEMYyMa.
CamocrosrenbHas padota Ne2 Ha
ceMHHape Mo QyHKLIUSAM HECKOJIbKUX
IIEPEMEHHBIX

Pa3nen 3. UnTerpanbHoe
HCYHUCIeHHe

58

24

28

3.1

[TepBoobOpasnas. HeonpeaeneHHsrit
WHTETpaJl U ero cBoicTBa. Tabnmia
WHTETPAJIOB OT OCHOBHBIX
AJIEMEHTapHBIX QYHKIMA. MeTos
HETIOCPEICTBEHHOTO
WHTETPUPOBAHUS.

Brigaua 3amanuii PI'P Ne 3 o
WHTETPATBHOMY HUCYHCIICHUIO




3.2

HHTerpupoBaHue ¢ MOMOILBIO
3aMEHBI IEPEMEHHOM, TIO/IBEICHUEM
noA 3Hak nuddepennuana. Meton
WHTETPUPOBAHUS 10 YACTIM

3.3

NHuTerpupoBanne palroHaIbHbBIX
IpoOell MHTErpUpOBaHUE HEKOTOPBIX
BUJIOB UpPaLlMOHAIBHBIX U
TPUTOHOMETPUYECKHUX (PYHKLIUH.

3.4

3aa4u, NPUBOJALINE K TIOHSATHUIO
ONpEICTICHHOTO UHTETpaa.
CaoiicTBa ONpeIeICHHOTO
unterpana. @opmyna HeroTona-
JleiiOHua. 3aMeHa NepeMEHHOHN U
HMHTErpUPOBAHUE 110 YaCTSAM B
OTpeIeIEHHOM WHTErpase

3.5

[IpunosxeHus onpenenreHHoro
MHTErpajia B TeOMETPUH U MEXaHUKE
(BBIUUCIICHUE TIJIOIIAACH IIIOCKUX
¢buryp, IIMHBI KPUBOH, 00HEMOB,
TUIOIIA/ICH TOBEPXHOCTH).

3.6

Heco6cTBeHHbIE MHTErpaJIbI IEPBOTO
1 BTOPOT'O pOAA, UX CBOMCTBA.

3.7

3agauu, IpUBOJALINE K KPAaTHBIM
HMHTErpajaM. /[BOMHON U TPOWHOU
MHTErpaJIbl, UX CBOMCTBA.
Boruncnenue 1BOMHBIX UHTETPAJIOB
CBEJICHUEM K ITOBTOPHBIM.
I'eomeTpuueckue u pusnyeckue
IIPWJIOKEHUS] KPATHBIX MHTErPajIoB.
KoHnTtponbHOE TecTupoBanue

10

Hrtoro

144

18

54

72




3.3Coaep:xaHue pa3aesioB TUCHUILTHHbBI

BBenenue
Hpez[MeT, 3aga4uu “u coz[epxcaHHe JOUCIHUIIIINHBI. OCHOBHBIC ATallbl paBBI/ITI/ISI JOUCIUITIJIINHBI.
CtpyKkTypa Kypca, ero MeCcTo M poJjib B IIOJATOTOBKE OakajgaBpa, CBsA3b C IPYTUMH JTACIUTLIAHAMH.

Paznea 1. IluddepennuanbrHoe ncuucjienue pyHKuui 01HOH nepeMeHHO

Tema 1. YucnoBasg mnocinenoBareapbHOCTh. llpenen 4McnoBOM MOCHENOBATENIBHOCTH U €O
cBoiictBa. @ynkuus. [locrpoenue rpadpukoB pyukuuii. [Ipenen pynkuun. OCHOBHBIE TEOPEMBI O
npenenax pynkuuu. [lepBriii 1 BTopoii 3aMevarenpHbie npeaesbl. CpaBHeHHE 0ECKOHEYHO MajIbIX
1 0ECKOHEYHO OOJIBIINX BETUYNH. DKBUBAICHTHBIC OECKOHEYHO MaJIble BEIIMYMHBI.

Tema 2. HenpepsIBHOCTh ()YHKIMM B TOYKE M Ha MPOMEXKYTKE, TOUYKH pa3pbiBa (PYHKIHMHU, UX
Kjaccupukanus. ACUMNOTOTH rpaduka GyHKIMH, UX KITACCUPUKALIHSL.

Tema 3. IlpousBonmnas ¢yHkuuu. ['eomMeTpudyeckuid M (PU3NYECKUA CMBICI TPOU3BOJIHOM.
[TpaBuna quddepeHpoBanus U GOPMYITbl BEIYUCICHHUS MPOU3BOAHBIX. TabmuIa mpon3BOAHBIX
OCHOBHBIX DJJIEeMEHTapHbIX (QyHKIuA. BbluncneHue npou3BOAHBIX (GYHKIUH, 3alaHHBIX
pa3IMYHBIM 00pa3oM.

Huddepennman. IIpousBomusie U muddepeHransl BRICIUX MOPAAKoB. [IpubmmxeHHbIe
BBIUMCJICHHSI C TOMOUIBIO AU(dEepeHIInanoB.

Tema 4. I[Ipasuso Jlonutans. @opmyna Teitnopa. PackpsiTe HeonpeneneHHOCTEN pa3IMYHOTO
tuna. Pa3noxkeHne 0OCHOBHBIX 3JeMEHTApHBIX QyHKIMHA 1o hopmyne Teitnopa. [IpubnuxeHHbie
BBIUHCIICHHSI ¢ TOMOIIBIO hopMyitbl Teinopa.

Tema 5. OcHoBHble TeopeMmbl TupdEepeHIINAIBHOTO HUCYHCIEHUSI. MOHOTOHHOCTD (DYHKIIMH,
9KCTpeMyMbl HeoOX0qiMble U JOCTATOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO SKCTPEMYyMa.
HccnenoBanue BHITYKIOCTH rpaduka GyHkiuu. Touku neperuda rpadpuka GyHKIUH.

OOmas cxema wuccinenoBaHuss (YHKIMHM W TOCTpoeHHs ee Tpaduka. CpoiicTBa (QyHKIHA,
HENpPEepBIBHBIX Ha oTpe3ke. Haubosblnee u HanMeHblliee 3Ha4eHus PyHKIHMU Ha OTPE3Ke.

Pa3nea 2. ludgdepennnanbHoe HCHUCIeHHE PYHKIMH HECKOJIBKHUX IePEeMEHHbIX
Tema 1. @yHKIIMM HECKOJIBKUX ITIEPEMEHHBIX. JIMHNN 1 TOBEPXHOCTH ypOBHs. YacTHbIE
npousBoHble. [Tonnelii auddepennunan. [IponsBoaHbIle CI0XHON QYHKIIMH HECKOIBKUX
nepeMeHHbIX. YacTHbIe IPOU3BOHBIE U TU(DPepeHInanbl BRICIINX MOopsaaKkoB. Teopema
[IBapua.

Tema 2. IlpousBognas mo HampasieHuto. I'paguent. KacarenbHast x kpuBoil. KacarenbHas
IUIOCKOCTh M HOpMallb K moBepxHocTH. Dopmyna Teinopa. DkcTpeMyM (QyHKIIMM HECKOJIBKUX
nepeMeHHbIX. Heo0xoaumble 1 10CTaTOUYHbIE YCIOBHSI SKCTPEMYMA.

Pa3pnen 3. UHTerpasbHoe HCHUCIeHHE
Tema 1. [IlepBooOpa3nasi. TeopemMa CylIeCTBOBaHUS HEONPEAEIEHHOTO HHTErpaa.
HeonpeneneHHslit MHTErpa u ero cBoMcTBa. TaluIla HHTErpajoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHkuil. MeTo1 HEemocpeICTBEHHOTO MHTETPUPOBAHMSL.
MeToapl HMHTErpUpPOBAHMS C IIOMOLIBIO 3aMEHBl IEPEMEHHOW, NOABEACHHEM IIOJ 3HaK
muddepennmana. Meron HHTETPUPOBAHUS IO YaCTSM.
WHTerpupoBaHue palMoHAIbHBIX Jp0o0ei, HHTErpUPOBaHUE HEKOTOPBIX BUOB UPPAIIMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKLIUH.
Tema 2. 3agaun, NpuBOASIINE K IOHATHIO ONIPEIEIEHHOr0 HHTerpaia. OnpeaeseHHbI HHTETpall,
€ro CBOMCTBA. YCJIOBUS HMHTErpUpyemMocTH. MHTerpam ¢ NEpeMEHHBIM IPEACIIOM
unterpupoBanus. @opmyna Heiotona — JleitOHuna. 3ameHa NMEepeMEHHOW B OIpeNelIeHHOM
WHTErpae.
[TpunoskeHus: ONpPENEIEHHOIO0 MHTErpaja B I€OMETPUM U MEXAHUKE (BBIYMCICHHE IUIOIIAJEH
IJIOCKUX GUTYp, JUIMHBI KPUBOH, 0OHEMOB.



Tema 3. HecoOGcTBeHHBIE MHTETPAJIBI TIEPBOTO M BTOPOTO poja (1o OECKOHEYHOMY MTPOMEXKYTKY,
OT HEOTPaHMYEHHBIX (PYHKIUI HA KOHEYHOM IIPOMEXKYTKE), X CBOMCTBA.

Tema 4. 3agaun, NpUBOAAIIME K KpaTHbIM MHTerpaiam. J[BOMHON M TPOMHON HHTErpalibl, UX
cBorcTBa. [IpaBuia BEIYKMCIICHHS] IBOWHBIX HHTETPAJIOB.

3.4 TemaTuKa NPAKTHYECKHUX 3aHATHI MO JUCIHUNJINHE
«MaTeMaTHYECKUI AHAJIM3»

Ne Tema 3ansATHSA

n/m

1 Pa3jen 1. DiieMeHTBHI MaTeMAaTHY€CKOT0 AHAJIU3A.

Uucnosass nocienoBarenbHOCTh. [Ipenenn 4YHMCIOBOM IOCIENOBATEIBHOCTH M €r0
cBoricTBa. [IpaBmia npenensHoro nepexona. Oynkmus. [Ipegen ¢pynkuuu. Teopemsr o
npeznenax ¢pyHkiuu. [lepBeiii 1 BTOpoil 3aMedaTenbHbIe PEIeIbl.

2 CpaBHeHHE OECKOHEUHO MAalbIX W OECKOHEUHO OOJBIIMX BEIHMYMH. DKBHUBAJICHTHBIC
0ECKOHEYHO MaJjble BETMUUHBI.

3 PackpeiTrie HeonpeneeHHOCTEN pa3IMuHOro THIla

4 HenpepriBHOCTH DYHKIMIT B TOUKE U HAa TpOMexyTKe. OTHOCTOPOHHUE TIpeienbl. Touku
pa3pbiBa (pyHKUMU. [Ipumeps! pereHus 3aaa4d

3) [MpomsBonnas ¢ynkmun. I[lpaBuna nuddepeHnupoBanns u GOPMYIbl BBIUYUCICHUSI
npou3BoaHBIX. TexHuka nuddepeHupoBanus

6 HuddepenumpoBanne  oOpaTHBIX  QyHKUIWH,  (QYHKOUH, 3aJaHHBIX  HESABHO,
napaMeTpHuIecKy, Jjorapupmudeckoe qudhepeHmpoBanme

7 Huddepennman. ['eomerpuueckuii  cmbica  auddepennuana. IlpousBogHsie U
muddepeHransl  BBICIIUX  MOPAAKOB. [IpuOnmKeHHbIEe BBIYUCICHHUS C TOMOIIBIO
i depeHIaoB.

8 [IpaBuno Jlonutana. @opmyna Teinopa. PackpeiTue HEonmpeneaeHHOCTEN pa3IuyHOro
tuna. Pa3inokeHHuss OCHOBHBIX JIEMEHTAPHBIX PYHKIHIA 110 Gopmyiie MakiiopeHa.

9 [TpubnmkeHHbIe BEIYUCIEHHS ¢ TOMOLIbI0 opmyibl Teitiopa.

10 | [TomHOE HccnenoBanne GYHKIUN U TOCTpoeHHe rpadukoB. [Iprumeps

11 | [lonHOE MccnenoBanue GyHKIUN U TOCTpoeHre rpadukos. [Ipumeps! (IpogoInKeHne)
CamocrosrenbHas padora Nel Ha ceMuHape 1o GyHKUIUAM OJHOH epeMeHHON

12 | Pazgen 2. DyHKOMH HECKOJIbKHUX IepeMeHHBIX. JIMHUM M TIOBEPXHOCTH YPOBHI.
YacTHbie pon3BOIHbIE U TU(PEpEeHITHA TEPBOTO TOPSIKA.

13 | onusiit auddepennman. ITpousBonnslie cnoxnoi GyHkiuu. [IponszBoanas ¢pyHKuMH,
3alaHHOM HesBHO. YacTHble mnpou3BoAHbIE M U EepeHIHMANbl BBICIIUX MOPSAKOB.
Teopema IlIBapua.

14 | IIpou3BonHas 1o HampasiaeHuo. [ paaneHT.

15 | OkcrpemyM QYyHKIIMH HECKOJIBKUX NIepeMeHHBIX. HeoOX01uMbIe U 10CTaTOYHBIE YCIOBUS
DKCTpEMyMa.

16 | CamocTosiTesibHAasi padora Ne 2 Ha ceMUHape MO (YHKIUAM HECKOJbKHX
nepeMeHHbIX

17 Pa3nen 3. UnTerpasbHoe HcHucjieHue
[lepBooOpasnas.  HeompeneneHHbII  WHTErpal ©W  €ro  CBOWCTBA.  Meroa
HENOCPEACTBEHHOTO MHTETPUPOBAHMUSL.

18 | UnTerpupoBaHue C TMOMOIIBIO 3aMEHbl MEPEMEHHOH, TOJBEeIEeHHEeM TMOJ 3HaK
muddepernmana. Meron HHTErpUPOBAHUS MO YACTIM

19 | UnTerpupoBanue panMOHAIbHBIX Jpo0Oed, WHTErpUpOBaHUE HEKOTOPHIX BUIOB

UPPaLMOHATIBLHBIX (DYHKIMN
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20 | UnTerpupoBaHne TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BoluncieHue ompeseneHHbIX HHTerpanoB 1o ¢opmyne Hprotona-JleitOnuma. 3amena
NepeMEHHOI 1 MHTETPUPOBAHMUE 10 YAaCTSIM B OIPEACICHHOM HHTETPAJIE.

22 | [lpunoxeHHst OIpPENEeNeHHOTO0 HMHTErpajia B T€OMETPHUM M MeEXaHUKe (BBIYHMCIICHHE
IUIONIAIeH TUIOCKHUX (DUTYP, [UITMHBI KPUBOM).

23 | IlpunoxkeHusi ONpPENEeNICHHOT0 HHTErpaja B TEOMETPHUHM W MEXaHHKe (BBIYHMCICHUE
00BEMOB, IJIOLIAAEH TOBEPXHOCTH).

24 | HecoOCTBEHHBIE MHTETPAIIBI TIEPBOTO U BTOPOT'O PO, X BBIYKMCICHUE.

25 | 3amaum, MpUBOJAIIME K KPAaTHBIM HMHTErpanaM. Bpruncienue JIBOWHBIX WHTETPajoB
CBE/ICHUEM K MOBTOPHBIM. 3aJaui Ha M3MEHEHHUE MOpPsAKAa UHTETPUPOBAHMS B IBOIHOM
UHTETrpase

26 | 'eomerpuueckue W (U3NYECKHE MPUIOKEHHUS KpPAaTHBIX HMHTETPAIOB, TNPHUMEPHI
BBIYHCIICHUSL.

27 | KoHTpoIbHOE TECTUPOBAHUE 110 KYPCY.

3.5 TemaTuKa KypCOBBIX IPOEKTOB (KYpPCOBBIX padoT)

KypcoBbie npoekTsl (KypcoBbie padoThl) y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.
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4.1.

4. Y4ueOHO-MeTOAUYecKoe U HHPOPMALIMOHHOE o0ecrieueHne

HopmatuBnsbie nokyMmeHTHI 1 'OCThI

OI'OC 09.03.01 HMudopmaThka ¥ BBIUUCIUTENbHAs TEXHHKA, YTBEpKACHHBIM I[Ipukazom
Muno6puayku Poccun ot 19.09.2017 N 929 (pen. ot 27.02.2023);
Axkanemuyeckuii yueOHbIM miaH nmo HampasieHuto noarotoBku: 09.03.01 «Mudpopmartuka u
BbIUKCIUTENbHAS TexHUKay. [Ipoduns: MHbopMannoHHBIE CUCTEMBl YMHBIX MPOCTPAHCTB -
ouHas. 2026.
OO6pa3oBarenpHas mporpamma 1o HampasieHuto moarotoBku: 09.03.01 «Mudopmatuka u
BBIYUCIUTENbHAS TexHUKa». [Ipodunb: MHopManmoHHble CUCTEMBI YMHBIX HPOCTPAHCTB -
ouHas. 2026.
Vka3 Ilpesunenta Poccuiickoit @enepauuu ot 01.12.2016 Ne 642 «Crparerun Hay4HO-
TeXHoJIornueckoro pa3sutus Poccuiickoit denepanum.
[Tpuka3 MunuctepcTa o6pa3zoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816 «O0
yTBepkaeHun llopsaka mpUMeHEeHUs OpraHu3alusIMU, OCYUIECTBISIOIIMMU 00pa30BaTENIbHYIO
JeSITENIbHOCTD, 3JEKTPOHHOTO OOYYEeHMsI, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUN IpU
peanuzanuu 00pa3oBaTENbHBIX TPOTrPAMMY.

4.2 OcHOBHas IUTEepaTypa

Ouxrtenronsll, I'. M. OcHoBBI MaTemMaTuyeckoro ananuza. Yacts 1 : yueOHuk nms By3oB / ['. M.
Ouxrtenronsll. — 18-e uzn., crep. — Cankr-IlerepOypr : Jlanb, 2026. — 448 c. — ISBN 978-5-
507-55976-3. — TekcT : a5ekTpoHHbIH // JlaHb : 2JIeKTpOHHO-O0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/512293. — Pexxum moctyna: it aBTOPH3. MOJIH30BATEIICH.
Ouxrtenronsll, I'. M. OcHOBBI MaTeMaTuyeckoro aHanuza. Yacts 2 : yueOHUK a7 By30B / [. M.
Ouxrtenronsll. — 17-e uzn., crep. — Cankr-IlerepOypr : Jlanb, 2026. — 480 c. — ISBN 978-5-
507-55098-2. — TekcT : anekTpoHHBbId // JIaHb : 3neKTpoHHO-0MOIHoTeyHast cucrema. — URL:
https://e.lanbook.com/book/517028. — Pesxxum gocTyma: ajist aBTOPU3. OJIb30BATEIIEH.
Kynpssues, JI. 1. Kpatkuii kypc MmaTemaTiudeckoro ananusa : yaeonuk / JI. 1. Kyapssues. — 3-
e u3f., nepepad. — Mocksa : OUSMATIIUT, [6. r.]. — Tom 1 : Huddepennuansuoe u
MHTETpaIbHOE UCUNCIIeHUs QyHKIMA o qHOM epeMeHHo#. Psasr — 2008. — 400 c. — ISBN 978-
5-9221-0184-4. — Texkcr : a1eKTpoHHBIH // JIaHb : anekTpoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/2224. — Pexxum moctyma: Uit aBTOPH3. MOJIB30BATEICH.

4.3 lonoTHUTEIbHAS JIUTEPATypa

Munocues, B. b. Kypc MatemaTtuku a1 TEXHUYECKUX BBICIIUX Y4€OHBIX 3aBe/leHUM: yueOHOe
noco6ue / B. b. Munocues, B. A. JlsxoBckuii, A. 1. MapTbiHeHKO. — 2-€ u3., ucnp. — CaHKT-

[TerepOypr: Jlanb, 2022 — Yactp 2: DyHKIUM HECKOJBKHUX NepeMeHHBIX. MHTerpaibHOe
ucuucienue. Teopus momst — 2022. — 432 c¢. — ISBN 978-5-8114-1559-5. — Texkcr:
AJIEKTPOHHBIN // Jlanb: 3JIEKTPOHHO-OMOIMOTEeYHAs cucrema. — URL:

https://e.lanbook.com/book/211355.

Munocues, B. b. Kypc Matematuku ajii TEXHUYECKUX BBICIIUX Y4€OHBIX 3aBe/IEHUMN: yueOHOe
nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3y6koB. — 2-e u3a., ucnp. — Cankr-IlerepOypr:
Jlanb, 2022 — Yacts 3: {uddepennmanbHble ypaBHEHUS. Y paBHEHUS MaTeMaTHUECKON (PU3HKH.
Teopus ontumuzamun — 2022. — 528 c¢. — ISBN 978-5-8114-1560-1. — TeKcT: 37eKTpOHHBIH
// Jlanb: snextponHo-OubmroTeuHas cuctema. — URL: https://e.lanbook.com/book/211358.

4.4 JnekTpoHHBIE 00pPa30BaTeIbHbIE PECYPCHI

[TpoBenenue 3aHATHH W aTTeCTallMid BO3MOXKHO B JUCTAHIIMOHHOM (opMmare ¢ MpUMEHEHHEM
CUCTEMBbl JUCTaHIMOHHOro oOyueHusi yHuBepcurera (CHO-LMS) Ha ocHoBe pa3paboTaHHBIX
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kadeapoi «Marematnka» 3IEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pasnenam
HpOrpaMMBI:
DJIeMEHTBI MATEMAaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaiM3a

WHTerpaibHOE HCUMCICHHE https://online.mospolytech.ru/local/crw/course.php?id=378
GyHKIMA OHOM TepeMEeHHON 1

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

HECKOJIBKHX ITEPEMEHHBIX

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

MaTeéMaTHYCCKOI'oO aHajInu3a

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

[Topsook mnpoBeneHust paboT B JUCTAaHIMOHHOM (opMare YCTaHABIMBACTCS OTICIBHBIMU
pacIopsKEHUSIMU TIPOPEKTOpa Mo y4ueOHOM paboTe /MM LEHTPOM Yy4eOHO-METOTUYECKOM
paboTHI.

Ka)K,I[LIfI CTYACHT O6CCHC‘ICH HHAUBUAYAJIbBHBIM HCEOTPAaHUYCHHBIM HOCTYIIOM K BHGKTPOHHOP'I

6I/I6JII/IOTGK€ MOCKOBCKOT'O ITOJIUTEXA

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

HuTepHeT-pecypchl BKIIOYAIOT Yy4eOHO-METOJMYECKUE MaTepuanbl B 3JIEKTPOHHOM BHJE,

npeaACTaBJICHHLIC HA caiite mospolytech.ru B pa3aciic: ((I_[eHTp MATEMATHUYCCKOI'O O6p330BaHI/I}I»

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

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

[Tone3nble yueOHO-METOAMYECKHE U MTHPOPMAILIMOHHBIE MaTepHalIbl IPEICTABIEHBl Ha CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTu « UHTepHeT» JIsi OCBOEHUS

JTMCIUTUTMHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5 JInueH3n0HHO€e ¥ CBOOOIHO pacnpocTpaHsieMoe NPorpaMMHoe odecriedeHune

Ne| HammenoBanue | Paszpabortunk I[1O JocrynHocTts Ccpuika Ha Enunsbli peectp
(mpaBooGnanaTens | (JIMIEH3UOHHOE, POCCUHCKHX MPOTrpamMM ISt
) CBOOOTHO OBM u BJ1 (npu Hamuyaum)
pacrnpocTpaHsieMoe
)
1 | Astra Linux | OOO JInnensuoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3snoHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOT'" 75

4.6. CoBpemeHHbIe podeccuoHaIbHBIE 0a3bl TaHHBIX U MHPOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Ilepeuensb pecypcoB cetu UHTepHET, 10CTYNHBIX JJISI OCBOCHUS] AMCHUIIMHBI:
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https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

HaumeHoBaHue CcbLika Ha pecypc JocTynmHoCTh

HNudopMaunoHHO-CTIPABOYHBIE CHCTEMbI

JocrtynHa B cetu
Wutepuer 6e3
OrpaHUYECHUN

https://stackoverflow.co

Stack Overflow
m/

HNudopmanuonnsie pecypeol Cetn

KoncybrantlLoc http://www.consultant.ru | Joctymno

[Topran ®enepanbHbIX
rOCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB
BhICIIIEr0 00pa3oBaHus

http://www.fgosvo.ru. JlocTymHo

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

JlaHb https://e.lanbook.com/ JlocTymHa B ceTu
WuTepHer 6e3
OrpaHUYEHUN

IPR Books https://www.iprbookshop | JoctymnHa B ceTr
.ru/ WurepHer 6e3
OrpaHUYECHUMN

IIpodeccnonanbHubie 0a3bl JAHHBIX

ba3a naHHBIX Hay4HOM http://www.elibrary.ru JocTymHo

ANEKTPOHHON OMOIMOTEKU
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymnHo
noJinTeMaTHueckas peepaTuBHO-
o6ubnuorpaduueckas u
HAayKOMETpUYECKas
(bubnmuomeTpuueckas) 0a3a TaHHBIX

5. MarepuajJibHO-TeXHUYECKOe o0ecnevyeHne AU CIUTIIUHbI

MaTepI/IaHLHO — TeXHuueckas 0a3a YHHUBCPCUTECTA oOecrieunBaeT IMPOBCACHNEC BCEX BUI0B
3aHATHHA, IPETYCMOTPEHHBIX YUEOHBIM TIAHOM, U COOTBETCTBYET JIEHCTBYIOIINM CAHUTAPHBIM U
MMPOTHUBOIIOKAPHBIM IIpaBUJIaM U HOpMaMm.

Kadenpa «Marematuka» He pacrmoyiaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIAOM W
HCIIONIB3YET YUeOHBIC ayJUTOPUHU U3 0011ero (GOoH/Ia YHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH MJis TPOBEACHUS WHTEPAKTUBHBIX MPAKTHUYECKUX 3aHATUU
HCIOJIB3YIOTCA KOMITBIOTEPHBIC KJIaACChl YHUBEPCUTETA.

6. MeToanueckue peKOMEeHAAlMHU
6.1. MeroanuyecKue peKOMeHALNHU ISl IPenoJaBaTe/st
110 OPraHu3annu 00y4eHust
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6.2.

[Ipexne Bcero, cienyer oOpaTUTh BHUMAaHHME CTYJEHTOB Ha TO, YTO NMPAKTHUYECKU BECh
U3y4aeMblil UMM MaTepuai He TpeOyeT Kakon-1100 crieaabHOM (JO0MOIHUTENbHON) HOATOTOBKU
U BIIOJIHE MOXET OBITh YCIEIIHO HW3YyY€H, €CIM CTYACHThl OyAyT IOCemarh 3aHATHA,
CBOEBPEMEHHO BBINOJIHATH JOMAIIHUE 33/1aHUS U TI0JIb30BATHCS (IIPU HEOOXOJUMOCTH) CUCTEMOM
IUIAHOBBIX KOHCYJIBTALIMM B TEUEHUE KAXKIO0r0 ceMecTpa. Boleniume B Kypc MaTaHaan3a pa3aesibl
ABIIAIOTCA KJIACCUYECKUMH, B TO XK€ BPEMsI OHU IIPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK MUMEIOT
HIMPOKOE PaclpOCTpaHEHHUE JUIsl PEIIECHUs PAa3sHOrO poja 3ajad BHYTPU CaMOM MaTeMaTHKU U
IIPUKIAIHBIX 3a7a4d. MIX ocBOoeHnEe MOMOXKET CTyJEHTaM JIOTUYECKH BEPHO, apryMEHTHUPOBAHO U
SCHO CTPOUTH YCTHYIO U IUCBMEHHYIO PEUb, YCIIELIIHO INPUMEHSATh HAKOIJICHHBIC 3HAHUS B
npodeCCHOHATIBHOM 1A TEIbHOCTH.

HeoGxomuMo ¢ camMoro Havana 3aHSATHH PEKOMEHIOBATh CTYACHTAM OCHOBHYIO U
JOTIOIHUTEIIBHYIO JINTEPATYPY, a4 B KOHIIE CEMECTPA 1aTh CIMCOK BOIPOCOB UI IMOATOTOBKH K
IK3aMEHY.

Ha nepBoM 3aHATHM 110 JUCLHUIUIMHE cIelyeT 00513aTesIbHO TPOMH(POPMHUPOBAThH
CTYACHTOB O BHJIE M (popMax TEKyIIEH U MPOMEKYTOUHON aTTeCTallMi 1O AUCHUILINHE, CPOKAX
UX IIPOBENIEHUS, YCIOBHSX JOITyCKa K IIPOMEKYTOUYHON aTTECTALIUU, IPUMEHSIEMBIX BUAAX
IIPOMEKYTOUYHOTO KOHTPOJIS.

W3noxeHne TEOpEeTUYECKOro MaTepuasa JOJKHO COIPOBOXKAATHCSA WIUIIOCTPATUBHBIMU
pUMeEpaMu, TIIATEITFHO OTOOPAHHBIMH IPENOJaBaTeIeM TaK, YTOObI TEXHUYECKUE TPYIHOCTH U
BBIKJIAJKM IpU PELICHUM 3aJadd HE OTBJICKAJIM OT IJIaBHOTO: OCMBICICHMS HJIEU U CYTH
pUMeHsieMbIX MeTo/10B. ClelyeT Bcerja yKas3blBaThb NPUMEpbl IMPAKTHUECKOIO HPUMEHEHUs
pPAcCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUN U POPMYIL.

[IpakTuueckue 3aHATHS JOKHBI ObITh OpPraHU30BaHbI IIPENOJIaBAaTEIEM TaKUM 00pa3oM,
4yTOOBl OCTAaBaJOCh BpeMs Ha TMEPUOJUYECKOE BBINOJIHEHUE CTyJEHTAaMH HeOOJIbLION
CaMOCTOSITENILHOM paOdOThl B ayAUTOPUH ISl IPOBEPKU YCBOEHHUS U3JI0KEHHOI0 MaTepHaia.

[IpenonaBaTens, BeAyLIMH NpakTUYECKUE 3aHATHSA, JIOJDKEH COINIAaCOBBIBATH Y4eOHO-
TEMaTUYECKUH IJ1aH 3aHATHH € JIEKTOPOM, UCIIOJIb30BaTh €AUHYIO CUCTEMY 0003HAUYEHUH.

[IpenonaBatento  ciuenyer A0OMBATBCA CHUCTEMATHYECKOH HENpepbIBHOW  pabOThI
CTYJIEHTOB B TEUEHUE CEMECTPa, HEOOXOAUMO BBISBIISTH CUJIbHBIX CTY/I€HTOB U IPUBJIEKATh UX K
Hay4YHOI paboTe, K y4acTHIO B Pa3HOTO poJia OJIMMIINA/IaX U KOHKYpCax.

CTyneHT [OJDKEH OIIyIIaTh 3auHTEPECOBAHHOCTh MpENoJaBaTelsi B JIOCTHXKEHUU
KOHEYHOI'0 pe3yJibTaTa: B IPHOOPETEHUH 00YYaroIUMKCS IPOYHBIX 3HAHUHN, yMEHUH U BIaJieHUs
HaKOIUIEHHOHN MH(pOpMaIIUel Jis peleHus 3a7a4 B MpohecCuOHaTbHOM NeITeTbHOCTH.

1.1.1. Odbpa3oBaTe/ibHbIE TEXHOJTOTHH

[TpoBeneHue 3aHATHI U aTTECTallM BO3MOXKHO B IUCTAaHLIMOHHOM (hopMaTe ¢ MPUMEHEHHEM
CHCTEMBI AUCTaHIIMOHHOT0 00yueHus ynusepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoin «Marematrka» dIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
nporpaMmsl (cMm. 1. 4.4).

[Topsnox npoBeneHust pabOT B TUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU
pacropsKeHUs MU TIPOpPEKTOpa Mo y4yeOHOM paboTe /MM LEHTPOM Y4eOHO-METOJUYECKOM
paboTHL.

Metoanveckne yka3aHusi A1 00y4alOMMXCH 10 0OCBOCHUIO
AUCHMIIHHBI

Pa3nea 1: nuddepenunanbHoe ncuucjaeHne GyHKIMA 0JHOH NepeMeHHO

[Tpu uzyuenun nuddepeHnranrbHOro ucuucaeHus GyHKIuN 0HON NepeMeHHOol oOpaTuTe
BHUMaHME Ha MOHATHE Ipeesia GyHKIUU B TOUKE U METOIbI ero BbruucieHus. [Ipenen — oxHo u3
OCHOBHBIX MOHATUN MaTeMaTH4ecKoro aHanuza. [lpu BblUMCIEHMM TpEesioB (YHKIMH HAJO,
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NPEeXJIe BCEro, BBIICHUTH XapaKTep HEONPEIeICHHOCTH 0 o0 . UtoOwl
OBJIA/IETh TEXHUKOM PEIICHNUs 3a/1a4 Ha BBIYHUCICHUE MIPEESIOB, HA0 3HATH JIBA 3aMEYaTeIbHbIX
npezena, TabJIrIly SKBUBAJICHTHBIX OCCKOHEYHO MaJIbIX, MPaBmIIo JIONUTAas, pa3InYHbIC IPUEMbI
PACKpBITUSL HEONPENIEICHHOCTEH B 3aBUCHMMOCTH OT BHJAa (YHKIMHM WU PEIIUTh JOCTATOYHO
00JIBIIIOE KOJIMYECTBO 3a]1a4.

[Ipu w3ydeHUu TeM, MOCBSIICHHBIX NPOu3BOAHONW u nuddepennmany GyHKINH, HATO
OCMBICJIUTh UX TE€OMETPUYCCKHIA CMBICIT, IOHUMATh Pa3indre MeKIy HUMU (quddepeHmnman - 3To
IJIaBHAs JIMHEHHAs yacTh npupamieHus ¢yHkuuu). TBepao 3HaTh (Kak TaOIUIly YMHOXKEHUS)
dopmynbl  auddepeHIUpOBaHUS  OCHOBHBIX — JJIEMEHTAapHBIX  (DYHKIMH ©  mpaBumia
muddepeHrpoBaHus (Bce, KOHEYHO, HO OCOOCHHO MpaBuUiio AUQPGEPCHIUPOBAHUS CIONKHOU
byHKINN).

OO6parure BHUMaHUE TaKke HAa 0COOEHHOCTH U depeHInpoBaHus GYHKIUH, 3a1aHHBIX
B HESIBHOM (hOopMe, TapaMeTPHUECKH, Ha IPUeM Jorapudmudeckoro auddepeHnupoBanusi.

Crnenyer 4YeTKo 3HaTh W YMETh MNPHUMEHSATh AITOPUTM HCCIENOBaHHA (QYHKIMHA H
NOCTPOCHHS TPadHKOB: ONpeelieHHE TOUYEK pa3phiBa (M UX KiIacCU(UKAIUIO ), ACUMITOT Ipaduka
(BepTHKAJIbHOW, HAKJIOHHOW, TOPH3OHTAIBHOW), HEOOXOAWMBIE M JOCTATOYHBIC YCIOBHUS
MOHOTOHHOCTH (DYHKITUH, CYIIECTBOBAHHS JIOKAJILHOT'O AKCTPEMYMA, IIPOMEKYTKOB BBITYKJIOCTH
¥ BOTHYTOCTH (DYHKIIMH U TOYEK reperuoa.

0
, 000, 00—00,1

Paznen 2: nuddepenunanbHoe HCHUCTEHNE PYHKIUIT HECKOJIbKHUX ITepeMeHHbIX

[Ipy w3ydyeHum npaHHOTO paszznena oOpaTuTe BHUMAaHHWE Ha TO, YTO (QYHKIHS JBYX
IIEPEMEHHBIX MMEET HAIVISIIHBI I€OMETPUUYECKUN CMBICI — 3TO IOBEPXHOCTH B TPEXMEPHOM
IIPOCTPAHCTBE

Hano ocMbICINTh MOHATHS YACTHBIX IPOM3BOAHBIX W IOJHOro JuddepeHnMrana U
OCOOEHHOCTh MX BBIUMCJIEHMSI, OBJIAJETh TEXHUKON BBIYUCIIEHHS MPOU3BOJHBIX OT CIIOXKHOMN
(GYHKLIMU HECKOJbKUX NepeMeHHbIX. Cienyer oOpaTuTh BHMMaHUE Ha TO, 4TO IS (PYHKLUHU

Z=Z\X o
(x,») CMENIaHHBIE YaCTHBIC MPOW3BOAHBIE BTOPOrO MOPSIKA PaBHBI MEXIy COOOM:

0%z B 0%z

Oxdy  yox (Teopema IlIBapia), To ecTh NOPsIOK MU PEPEHITUPOBAHNS HE UMEET 3HAYCHHUS.
Jlig GyHKIMY HECKOJBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIMH B TPOU3BOJILHOM
HalpaBJIEHUU XapaKTepU3yeTcs IPOU3BOAHOM IO HampaBIeHHIO, a HaumOOJbIIAs CKOPOCTb
M3MeHeHus QyHKIUYU Oy/AeT B HalPaBJIEHUU BEKTOpa I'PaJUeHTA.
Crnenyer oOpaTuTh B 3TOH TeMe BHMMaHHME Ha HEOOXOAMMOE M JJOCTATOYHOE YCIIOBHS
CYILLIECTBOBaHMS 3KCTpeMyMa (PyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

Pa3nen 3: uHTerpasibHOE HCUHCICHHE

B wuHTerpasibHOM  HCUHMCIIEHMH ~pemlaercs  3ajada, oOpaTHOW TOH, KoTopas
paccmaTpuBanack B A depeHnnanbHOM HCUNCIIEHUH: HE00X0IMMO HaWTH JUIs TaHHOHN (QyHKIMK

f(x) TaKkylo (YHKIIHIO, IPOM3BOHAsI OT KOTOpoi Oblia Obl paBHA 3aaHHON. HTEerpupoBanue
(GYHKIMI — JOCTATOYHO CIOXKHBIN pa3aen MaTeMaTuKH, OBJIAI€Th KOTOPHIM MOKHO TOJIBKO, €CITU
CTYAEHT «BO3bMET» JOCTATOYHO OOJIBIIOE KOJUYECTBO HHTETPAIOB PA3HOTO TUIIA.

Hano TBepno 3HaTh TaOMUIly MHTETPajoB OT OCHOBHBIX 3JEMEHTApHBIX (YHKIIMH,
OCHOBHBIE METOJIbl HMHTErpUpPOBaHUSA (3aMeHa MEpPEeMEHHOM, TMOJABEIEeHUE TMOJ 3HaK
muddepeHiana, HWHTETPUPOBAHME IO YacTsAM, IPHEMbl BBIUMCIEHUS MHTETPajioB OT
paloHaIbHBIX IpO0Ei, OT pa3HOTO THIIA TPUTOHOMETPUUYECKUX (PYHKIIHI).

Hago ocMbICINTE €IMHCTBO MOAXOJAa K IOCTPOEHHUIO OIPENEICHHBIX, KpaTHbIX,
KPUBOJIMHENHBIX, MOBEPXHOCTHBIX MHTErPAJIOB — OCTPOECHNUE HEKOTOPOIl MHTETPAIbHON CyMMBI
Y TIPEJEIIbHBII EpEXO.

16



3HaTh TEOMETPUYECKHI CMBICI W OCHOBHYIO (DOPMYIy BBIYHMCICHUS OIPEICICHHBIX
uHTerpainoB — popmyny Heiotona — JleliOHMIIa, TeoMeTpruecKue U (pU3HUECKUe TMPUIOKECHUS
OIIPEJICTICHHBIX W KPAaTHBIX MHTErPajoB, YMETh HAXOAWUTH IJIOMIAJb IUIOCKOH (UTYpBI, JIHHY
KPUBOH, 00BEM H IUIOIIAb TOBEPXHOCTH TeJl BPAIICHUSI.
7. ®OHI OLIEHOYHBIX CPEACTB
7.1. MeToabl KOHTPOJISI U OLIEHNBAHMS Pe3yJIbTATOB 00yUeHUs

I[J'ISI KOHTPOJIA YCIIEBAEMOCTH M Kadye€CTBa OCBOCHHA IUCHHUILTIMHBL HaCTOHHIeﬁ npor‘paMMoﬁ
npeaAyCMOTPEHBI CICAYIOIMNUEC BUAbI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH yCrIeBaeMOCTH (TEKYIIHI KOHTPOJIb);

- NPOMEKYTOYHAS aTTecTarus (9K3aMeH).

HaunmenoBanue
Bun xouTpons
Ne /i Pe3YIIBTATOB KOHTPOJIS Kpartkas xapakrepuctuka KOHTPOJIS
B pe3yJIbTaToB pe3yabTaToB 00y4YEeHHUs
oOy4eHus
00y4YeHHS
OO0yuarommmiics B TEUCHHUE ceMecTpa
Pacuetno- CaMOCTOSITEJIbHO BBITIOJIHAET Psifl pacyeTHO-
1 rpaduyeckas Texymuit rpadpuyeckux pabor mo Teme paszaena. llpu
pabora MIPOBEPKE MPEroaaBaTelib OLICHUBAET KaYECTBO
odopMIIeHHS, TPABIIIBHOCTh PACUETOB.
Pewmenne KOHTPOJIBHOU padoTsI
OCYILECTBIISIETCS HA  TOCIEAHEM  3aHATUHU
uzydaemoro paszaena. KonrtponbHas paboTa
KonTponbhas o
2 A60Ta Texymuii BBITIOJTHSAETCS WHIUBUAYaTHHO KaXKIbIM
p crynentoM. [lpu mpoBepke mpenoaBaresnb
OIICHUBAET TMPABUIBHOCTh  IPOU3BEIECHHBIX
pacueToB.
TectupoBanue MPOBOAUTCS HA TOCIEIHEM
3aHATUM H3y4aeMOM TeMbl. TecTtupoBaHue
OCYILIECTBIISIETCA,  JMOO  TpU  TOMOIIHU
3 Tect Texymuii KOMITBIOTEPHON CHCTEMBI TECTUPOBAHUS, TUOO C

UCMOJIb30BAaHUEM BBIJJAHHBIX TECT-33JaHUN Ha
OyMaxHOM HocuTene. B pamkax TecTupoBaHuUs
IIPOBEPSIETCS] 3HAHUE TEOPETUUECKON Oa3bl.

[IpomexyTouHas arTectanus OOy4arolmIMXcs B
dopme HSK3aMeHa MPOBOAUTCS IO pe3yJbTaTam
BBIIIOJIHEHUSI BCEX BHUAOB YyueOHOH paboTshl,
MPEyCMOTPEHHBIX YU€OHBIM IIJIAHOM IO JaHHOU
TUCLUIUINHE, TpU  OTOM  YUYHUTHIBAIOTCSH
pE3yJIbTaThl TEKYILErO0 KOHTPOJIS YCIEBAEMOCTH
B TeueHue cemecrpa. OIlleHKa  CTENEHHU
4 OK3aMeH [IpoMexyTOUHBIN | TOCTHXKEHUSI O0yYarolMMHCS  IUIAHUPYEMBIX
pe3yabTaToB  OoOydyeHHss 1O  JUCIMILIMHE
IIPOBOAMTCS IPENOAABATENEM, BEAYILIMM 3aHATHUS
[0 JUCUUIUIMHE METOJIOM 3KCHEPTHOM OLIEHKH.
Ilo wroram mnpOMEXKYTOYHOM AaTTECTAUU [0
JUCLUIUIMHE BBICTABJISETCS OLEHKA «OTIUYHO»,
«XOpOILOY, «YZOBIIETBOPUTEIBHO» WIH
«HEYJIOBJIECTBOPUTEILHON.

7.2. llIkaia 1 KPUTEPHHU OLICHUBAHUS Pe3yJIbTATOB 00y4eHHsI
[Toka3areneM OILCHMBAHUS KOMIICTEHIMH Ha Pa3IMYHBIX dTamax UX (OPMHUPOBAHUS SBISIETCS
JOCTHXKEHNE 00yJaroMMHUCS IIJIAaHUPYEMBIX Pe3yJIbTaTOB O0yUEHUs O JUCHUILTUHE (MOAYIIO).

Kpurtepun oueHnBanus

IToxa3zarTenn

Hey1oB/1eTBOPHTENLHO | YI0BJeTBOPUTEIbHO |  Xopomo | OTiam4HO
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3HATH: OO0yuaromuiics OOy4arommiics Ob6yuatomuii | OOy4varonu
TEOPETUYECKHE | JEMOHCTPHPYET MOJTHOE | IEMOHCTPUPYET csl Hcs
OCHOBBI OTCYTCTBHE WJIH HETIOJHOE JIEMOHCTPHPY | AEMOHCTPH
MaTEMaTHYeCKO | HEJJOCTaTOYHOE COOTBETCTBUE €T YaCTHUYHOE | pyeT
ro aHaJIK3a. COOTBETCTBHUE CIIEYIOIIMX 3HAHUI: | COOTBETCTBU | MOJHOE
CIICAYIONINX 3HAHUN: TEOpPETUYECKHE e COOTBETCTB
TEOPETUYECKHE OCHOBBI | OCHOBBI CIICAYIOUINX | He
MaTeMaTH4YeCKOro MaTeMaTH4eCKOro 3HAHMIA: (134101101
aHayu3a. aHayu3a. TEOPETUYECK | X 3HAHUM:
ue TeopeTuyec
MaTeMaTH4ec | KHe OCHOBBI
KOTo MaTeMaTuy
aHayu3a. €CKOTo
Jomyckarore | aHanusa.
o CBobonHO
HE3HAYHUTENb | OMepupyeT
HBIC OITMOKHU, | MPUOOPETECH
HETOYHOCTH, | HBIMH
3aTpyAHEHUS! | 3HAHUSMH.
npu
aQHATTMTHYECK
ux
oTepausx.
Ymers: OOyuatouiica He ymeer | OOyuaromuiics OOyuatommii | OOyuatromu
pelaTth 3aa4d | WM B HEAOCTATOYHON JEMOHCTPHUPYET cst ics
U YIPKHEHUSI | CTEIICHH YMEET: HETIOJTHOE JIEMOHCTPHPY | AEMOHCTPH
UCTIONB3YS pemaTh 3a1a41 U COOTBETCTBHE €T YaCTUYHOE | pyeT
OCHOBHBIE YOpaXHEHUS UCTIONB3Ys | CIEAYIOIIUX YMEHUH: | COOTBETCTBU | MOJHOE
METO/IbI, OCHOBHBIE METO/IbI, peliaTth 3aJa4u u e COOTBETCTB
M3yYeHHBIC B M3y4YeHHBIE B Kypce yTpasKHEHHSI CIICAYIOUINX | He
Kypce MaTEeMaTHIECKOTO WCTOJIb3ysS OCHOBHBIE | YMEHHIA: CJICYIOLTH
MaTEeMaTHYeCKO | aHaIH3a. METO/Ibl, U3YYCHHBIE B | peIIaTh X YMEHUH:
ro aHaJIK3a Kypce 3a/1a4M U pemiartb
MaTeMaTHIeCKOTO yIpaXHEHUS | 33a7a9d U
aHamn3a. WCTIONB3YS yIpakKHEHH
Jlonyckatorest OCHOBHbIE s
3HAYUTENbHbBIE METO/IbI, UCTIONb3YS
OIIMOKH, TIPOSIBIIIETCS] | M3YYCHHBIE B | OCHOBHBIC
HE/I0CTaTOYHOCTh Kypce METO/IbI,
YMEHHH, 10 PAILY MaTeMaTHuec | U3yuyeHHbIE
MOKa3aTelieu, KOTO B Kypce
oOyyJaronuiics aHanm3a. MaTeMaTu4
WCIIBITHIBAET Ymenus €CKOI0
3HAYUTENbHbBIE OCBOEHBI, HO | aHau3a.
3aTpyaHEHUS TIPU nomyckatores | CBoOOIHO
OTIepUPOBAHUHT HE3HAYUTENb | OTEPHPYET
YMEHHSIMH MPU X Hble OIIMOKH, | TpuoOpeTeH
NepeHoce Ha HOBBIE HETOYHOCTH, | HBIMH
CHUTYAIIHH. 3aTpyTHEHUS | YMEHUSIMH,
npu MIPUMECHSICT
AQHAIUTUYECK | UX B
ux CUTYaIUAX
OTepanusx, | MOBBIIICHH
MepeHoce ot
yYMEHHI Ha CJIO’KHOCTH.
HOBBIE,
HECTaHIAPTH
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13(S
CUTYAIIUH.
Baanern: OO0yyarommiics He | OOyyaromuiics B OOyvaromuii | OOyyaromm
HaBBIKAMU BJIQJICET WIN B | HEJIOCTATOYHOM Csl YaCTUYHO | ¥Cs B
MIPUMCHECHHSI HEJIOCTaTOYHOW CTETICHU | CTEIICHH BIIAJICET: BJIAJICCT: TIOJTHOM
MaTEeMaTHYeCKO | BIIAJIeeT HABBIKAMU HaBBIKAMU o0Beme
ro aHaJIU3a K HABBIKAMU MPUMEHEHUSI | IPUMEHEHUS MPUMCHCHHS | BIIAJICET:
€CTeCTBEHHOHA | JIMHCHHOM MaTeMaTHIECKOTO MaTeMaTH4eC | HaBBIKAMH
YYHBIM MaTeMaTHYECKOTO aHaJm3a K KOTO aHAIN3a | IPUMEHEHH
(pu3nyeckum U | aHanM3a K €CTECTBEHHOHAYUYHBIM | K s
TEXHUYECKUM) | €CTECTBEHHOHAYYHBIM (puznueckum u €CTECTBEHHO | MaTeMaTH4
3ajauam. (puzmueckum u TEXHUYIECKUM ) HaYYHbBIM €CKOT0
TEXHUYECKHM) 3a/1a4aM. | 3a/1a4aM. (pusmueckum | aHammsa K
OO0yuarormmiicst u €CTECTBCHH
UCIIBITBIBACT TEXHUYCCKUM | OHAyUHBIM
3HAYUTEIIbHbIE ) 3aj1a4am. (busmaecku
3aTpyAHCHUS MPH Hagpiku M H
MIPUMCHCHUH HABBIKOB | OCBOCHBI, HO | TEXHUYCCKHU
B HOBBIX CHTyaIlUsX. | JOMYCKAIOTCS | M) 3aJadam.
He3HauuTenb | CBOOOIHO
HbIC ONIMOKHU, | IPUMEHSIET
HETOYHOCTH, | MOJIYYCHHBI
3aTpy/IHEHUSI | € HABBIKU B
npu CHUTYAIHSIX
AQHAJIUTHYECK | TIOBBIIICHH
nX oi
orepanusx, CJIO’KHOCTH.
nepeHoce
YMEHUU Ha
HOBBIC,
HECTaH/IaPTH
bIC
CHUTYAIIHH.
Ilkana oneHNBaHUs TEKYIIero KOHTPOJIs.
HanmeHoBaHUE KOHTPOJIS 1
Kajia OIICHUBaHUS Onucanue

pe3yJIbTaTOB 00YUYCHHUS

PacuetrHo-rpaduueckas pabora

OTtanuno — Pabora ciana B
CPOK, pacyeTHasi 1
rpaduyeckas 4actu
BBITIOJIHEHBI BEPHO, JTNOO
HUMEIOTCS HEI0UEThI, HE
BIIMAIOIINE HA KOHEUHBIN
pe3ynbTar.

Xopouio — pacyeTHas 4acThb
BBINIOJIHEHA BEPHO, B
rpaduyecKoil YacTH ecTh
3aMEeYaHUs

VY 10BIETBOPUTEIBHO — B
pacyeTHOM YacTH €CTh
3aMEYaHUsl, METO]
BBITIOJTHEHUS TpadudecKon
4acTH BHIOpaH BEPHBIN
HeynoBnerBoputenbHO — B
pacueTHOM U rpaduyecKoi

3aganue Ha PI'P Beimaercs Ha
MIEPBOM 3aHSITUH
COOTBETCTBYIOILIETO pa3jena
IUACIAIUIMHEL U CIAeTCs IO
OKOHYAHUU M3yUCHUS
COOTBETCTBYIOILIETO pa3jena
gucuuniauHel. PI'P 1oimkHBI
OBITH BBIIIOJHEHBI 1

0 OpMJIIEHBI B COOTBETCTBUU C
TpeOOBaHUSIMU METOANUECKHUX
yKazaHui kadeapol.
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4acTsaX €CTh rpyObie
3aMCcyaHus.

KonTponbnas pabota

OtnnuHo — PaboTa BbICOKOTO
Ka4yecTBa, ypOBEHb
BBINOJIHEHUS] OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUUECKOE
COJIep’KaHuE Kypca OCBOEHO
MOJTHOCTBIO, 6€3 TIPo0eIoB,
HE00XO0IMMbIE PAKTUYECKUE
HaBBIKH PabOTHI C OCBOCHHBIM
MaTepuagoM c(hOPMHPOBAHBI,
BCE MPEe1yCMOTPEHHbIE
porpamMmoil o0ydeHus
yueOHbIe 3aJaHHsI BBITIOJTHEHBI,
1100 HEKOTOphIE U3
BBINOJIHEHHBIX 3aJaHUH
CoJIepKaT He3HAUUTEIbHbIE
OIHUOKHU

Xopouo — YpoBeHb
BBINOJIHEHUS pabOThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUIl, TEOPETUUECKOE
coJiep’KaHue Kypca OCBOEHO
YaCTUYHO, HO ITPOOEIIbl He
HOCSAT CYIIECTBEHHOI'O
Xapakrepa, He0OX0IUMMbIe
MPAKTUYECKHE HABBIKH PAOOTHI
C OCBOEHHBIM MaTepHuajIoM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOpbIe BUJIBI 33JaHUI
BBITTOJIHEHBI C OIIMOKaMH.

VY 10BIETBOPUTEIBHO -
Teopernueckoe conepxanue
Kypca OCBOEHO YaCTUYHO,
HE0OXOIUMBbIE TPAKTUUECKHE
HaBBIKM PabOTHI HE
chopMHUPOBaHBI, OOIBITHHCTBO
MPEyCMOTPEHHBIX
IIpOrpaMMOH 3aJaHUl He
BBINOJIHEHO; IPU
JOTIOJTHUTEIBHOU
CaMOCTOSTENIbHON paboTe Ha
MaTepHaioM Kypca BO3MOXKHO
MOBBIIIEHUE KauecTBa
BBITTOJIHEHUS YIEOHBIX
3a/1aHHM.
HeynoBneTBOpUTENBHO -
Teopetnueckoe conepxanue
Kypca He OCBOEHO,
HE0OXO0IUMBbIE TPAKTHUYECKHE
HaBBIKU PabOTHI HE
c(OpMHPOBAHBI,
MpeyCMOTPEHHbIE
MIpOrpaMMOM 3aJJaHus HE
BBINOJIHEHBI

3amura TeMbI BKIIOYAET
pelieHue 3a1a4 B ayIMTOPHH B
TEYEHUE OJIHOM Taphl U
MPOXOAUT MOCIE U3YUCHUS
COOTBETCTBYIOIIETO

pasnena. buiaeTs cocTosT U3
BOITPOCOB, TTO3BOJISIOIINX
OLIEHUTH C(HOPMUPOBAHHOCTD
koMmrereHnuii. Ha oTBeTHI
oTBoauTcA 1,5 gaca.

TecTupoBanue 10 MpoUIEHHON
TeEME

Tect conepxut 20 3agaHui,
MpaBUJIbHBIN OTBET Ha 1

TectupoBanue
OCYIIECTBISACTCS, THO0 IpU

20




3aJ]aHue COOTBETCTBYET |
Oamty. Bpemst TectupoBaHus —
30 munyT. CTyneHty
MPEIOCTABIISICTCS JBE IMOIBITKH
JUTSL IPOXOJKICHHS TECTa.
MaxkcumanbHas OIleHKa 3a TECT
— 20 6amnoB. Tect cunraercs
YCIEIIHO MPOMICHHBIM, €CIIH
CTyAeHT nai He menee 60%
MPaBUIIBHBIX OTBETOB (HaOpan
He MeHee 12 0aoB).

MOMOIIYA KOMITBIOTEPHOMN
CUCTEMBI TECTUPOBAHHUS, THOO
C UCIOJIb30BAaHUEM BbIJJAHHBIX
TeCT-3a/1aHui Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 muH. 3aTem
OCYIIECTBIISIETCS IPOBEPKA
TeCTa 9K3aMEHaTOPOM U
BBICTABIISIETCS OLIEHKA
COTJIACHO METOAMKE
BBICTABJICHUS OIICHKH.
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Ikana oneHUBAHUA IPOMEKYTOYHOH ATTECTALMHU: IK3AMEH.

IIIxasa onieHnBaHUsA

Onucanue

OTIIMYHO

Brinonuensl Bce BUIbI y4eOHOM pabOThI, MPEayCMOTPEHHBIE YUEOHBIM
wiaHoM. CTyIeHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHIA,
HABBIKOB TMPUBEJACHHBIM B TaONHIAX [IOKA3aTelsM, ONEPUPYET
NpUOOpPETEHHBIMU 3HAHUSIMU, YMEHUSIMU, HaBbIKAMU, IPUMEHSET UX B
CUTYallUAX MOBBIIICHHON CIOXHOCTH, HE HCHBITHIBACT 3aTPyAHEHUN
IpU aHAJUTHUYECKUX OlepalusX, NepeHoce 3HaHUM M yMEHHH Ha
HOBbIC, HECTAHIAPTHBIC CUTYAIIUH.

Xoporo

BrimonHeHs! Bce BUABI y4eOHOU pabOThI, MPEyCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyI€HT JIEMOHCTPHUPYET YaCTUYHOE COOTBETCTBHE 3HAHHIA,
YMEHH, HaBBIKOB IPUBE/ICHHBIM B Ta0IMIaX [TOKA3aTeIIsIM, OIIEPUPYET
npuoOpEeTeHHBIMU 3HAHUSIMH, YMEHHUSMH, HAaBBIKAMU, TPUMEHSIET UX B
CUTyallMsIX TIOBBIIIEHHON cnoxkHocTH. [lpu 3TOM MOryT OBITH
JIONYIIEHbl He3HAUYUTEIbHBIEC OIINOKH, HETOUHOCTH, 3aTPyAHEHHUS IIPH
AQHAJTUTUYECKUX OIepanusx, MepeHoce 3HaHUH M yMEHHWH Ha HOBEIE,
HECTAaHAAPTHBIC CUTYAIUH.

Y 10BIETBOPUTEILHO

BrimonHeHs! Bce BUABI y4eOHOU paboThI, TPEIyCMOTPEHHBIE YIeOHBIM
wi1aHoM. CTyleHT NE€MOHCTPUPYET HEMOJIHOE COOTBETCTBHUE 3HAHMM,
YMEHHUH, HaBBIKOB IPUBEACHHBIM B Ta0iuIax IOKa3aTelsiM,
JIOTYCKAlOTCsSl 3HAUUTEJIbHBIE OIIMOKU, MPOSBISETCS OTCYTCTBHE
3HaHWM, yMEHUH, HaBBIKOB 110 PsIAy IMOKAa3aTeseH, CTyIEeHT UCIIBITHIBACT
3HAYUTENIBHBIE 3aTPYJHEHHMs IIPU ONEPUPOBAaHUM 3HAHUSAMU U
YMEHMSMHU [IPU UX NEPEHOCE HA HOBBIE CUTYALIUH.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He Boimomnen oauH wid Ooiee BHIOB y4eOHOW  paloOTHI,
MPEIyCMOTPEHHBIX Y4eOHBIM TuUTaHOM. CTyIEeHT JIeMOHCTPHPYET
MOJIHOE OTCYTCTBHE WJIM HEIOCTATOYHOE COOTBETCTBUE 3HAHWM,
YMEHHH, HaBBIKOB TIPUBEJCHHBIM B TabmUIax IMOKa3aTessMm,
JOMYCKAIOTCS 3HAUUTEJIbHBIC OIIMOKU, MPOSBISETCS OTCYTCTBHE
3HaHWM, YMEHMI, HABBIKOB 110 psAy IOKAa3aTelIel, CTyJIEHT HE MOXKET
OTIEpUPOBATh 3HAHWUSAMHU W YMCHHSIMH IPH HX TIEPEHOCE HAa HOBBIC
CUTYaITUH.

7.3 OueHouHbIE CpeACTBa

7.3.1 Tekymmii KOHTPOJIb

KommiekT 3aganuid

JJI51 BbINIOJIHEHM sl pacyeTHO-Tpaduyeckux padot (PI'P)

o gucHuIinHe «MaTreMaTH4eCKUil aHAJIHU3»

Teopus npeaesio u 1uddepeHuupoBanue GPyHKIUN OAHOHU IePEeMEHHOM

1. Haiitu npenensr:
(2 —n)z —(1 +n)2
e (1 +n)2 —(2—rz)2

C(2n*+3Y
llITl 2
e 2n® 41

o 2xP+11x+15
llm—

x—>-3 x+3
2li+| _ Sn—l

llm n+2 n

n—rmo 3 + 5

lim\fn+2—\./3 8n’ +3
n—ro0 Yn+5+n

limn(\/n2+1—n) lim[nlOJ )

R—>®0 nowl op4]
1
. 4x?

11m 5 -

=0 §in” 3x
lim sin3x g
] 1- T /X

3 im(1-3x

0] et r—>+0( )
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0, x<—nm
y=4s8inx, —w<x<0

T, x=20
2. UccnenoBaTh Ha HEMPEPHIBHOCTH U BHITIOJHUTD YEPTEK: ’

3. Haiitu npoun3BoiHy10 (YHKIIHH:

2(3x7 +4x" —x-2)
y= 15V1+ x " y=Inarcsinvl—e™.
32 +1
3t
3
y= arctgw, V= sin(%+ rj.

J2

b

cosbx

I — = 2 102
35in(12x+1) y = arctg o +sinln2x
2 Nx
=arctg’ 1 -
yoares e y=(vx)
x3
sin (x=2y)+—="7x |
Y x=e'cost V=e cost

4. CocTaBUTh YpaBHEHHS KacaTeIbHOM M HOpMalld K JaHHOU KpUBOHM B TOUKE ¢ abCLUCCOM
2
y=x"+8Jx-32, x,=4.

5. IIpoBecTu MOTHOE UCCIIEOBAHKE U TTIOCTPOUTD Tpaduk X
DYHKIUN HECKOJIbKHUX MepeMeHHbIX

x* +3y°
" =z - X
1. Haiitu yacTHBIE MPOU3BOJHBIE BTOPOTO MOPSAIKA, yOeaUThCs, UTO e Y
2
2. Haiitu rpaguent GyHkuun =~ L) g rouke My (%030 ‘/_ M, (4, 6)

— 2 _
3. ccnenoBath Ha 3KCTpeMyM GyHKIHI0 = % X +y+ 2y ,

HurerpupoBanne
BoryucauTes HeomnpeaeJdeHHbIe HHTErpaJibl

dx
I2(x+\/; [x-2"dx I(x+l)e"’dx [xcos3xdx  [e' cosxdx

dx dx j x+18 dx x+1 Isin3x
(x=6)(x+2) , x4 , cos’ x

Beruucants ONpEeaCJTCHHbIC HHTEIPAJIbI

dx ! . < dx
x—De’dx —_—
1+3x, (J;( ) , {x\/7+lnx 7

6 2 1+ - Lx? +2x
| dx -
{1+~/3x 2 S arctgx {(3x+5) £ X7 +1

J

x’—6x+18  Tx'+6x+5,

.6 1
[ 3sin® xcos xdx )
0 0
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| ——=dx [v4—x"dx j3sm'xcosxdx

0\/1+x2 0 0

w"? e 3 By 7.6 , 'I‘. dx
0

j(x—l)e*dx

i)

jx\/7+lnx

HeCOGCTBeHHHe HHTEerpaJbl
1. YkaxxuTe, Kakoi U3 HECOOCTBEHHBIX MHTEIPAJIOB SIBJIAETCS CXOISIIUMCS

o o0 o0
-3 5
[Nxdx, [x7dx, [vx’dx
1 1 1 ]
< dx
2. BBIYUCIIUTD HHTETPAll, yCTAHOBUTb €I0 CXOAUMOCTb HIIH PACXOIUMOCTh —» | + X

[+ )
[In xdx
3. BBIUMCIUTE MHTErpall, yCTAHOBUTE €r0 CXOAUMOCTD MJIM PACXOAUMOCTD !
T dx
4. Beruncauth HecoOCTBEHHbIN naTerpan * V¥ | ycTaHOBUTH €ro CXOAMMOCTD HIIH
PacXoaMMOCTb.

¢ dx
2

o X
5. BeI4MCIUTh HECOOCTBEHHBINM UHTErpaT —| = | YCTAaHOBUTH €TI0 CXOJIUMOCTh HIIU
PacxoauMOCTb.

KparHnble uHTErpaibl
1. U3MeHUTh NOpSAOK UHTETPUPOBAHUSI B IBOTHOM MHTETpaJIe

2 6—x 1 2-y
Jx [ /0oy [y [ £(x.p)dx
a 0 2x ' b. © W» .

[[a0—x*—y")dxdy,  D={(x,y)|1<x<2, 0<y<2
2. Beuncnutp P
3. Beruucnursb

”(12362}’2 +16x°y’° )dxdy;
D

D:x=1y=x", y=—\/;.
4. BEIYACIUTH

[1(x* + y)dxdy,

(D) D — MHOXeCTBO TOUYEK IIJIOCKOCTH, OTPAHUICHHOE JIMHUSIMU
v=x/2, y=2x, y=2/x (x>0)

5. Haiitu nnomane GUrypsl, OrpaHU4E€HHON TaHHBIMU JTUHUSMU
:3/x, y=4e", y=3,y=4

— 42 - _
6. Haiitu niomans GUrypsl, orpaHH4eHHON JTMHUSMH y=x' y=-x+2

8. HaiiT 06beM Terna, momydenHoro BpamenueM Bokpyr ocu O quryper, orpanudensoii

S _ _
muHuSME Y T Y y=1 x—()_

9. Haiiti 06beM Teia, MoTydeHHOro BpamterneM Bokpyr ocu OX ¢urypsr, orpammuennoii
2 _

maEmsv Y X 0 V=X

KonTpoJsbHbie padoTsl (IpUMeEpHI)
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Bapuant

1. Ioctpouts rpaduk: » = 3cos2x
2. Halitu npenensr:
2 2
1im(5—n)2 +(5+n)2 L 1-cos2x x oy
1) R—>30 (5-”) —(5+i’l) 2) x—0 62_,(2 71 3) x_>2x _2x o 2
1
Y =31 1+xcos2x |«
lim————— lim(—] lim - +1
-x, x<0
‘x ’ O < x < 2
3, x>2

3. HCCJ’IGI{OB&TB Ha HCIIPEPBIBHOCTH U BBIIIOJHUTD YEPTEK:

Bapuant
!

yi

S
y=arctg” In
a) x+2 6)

1. HaliTi npou3BoHYIO

lim| ——
2. Haiitu  \% arctgx

3. IIpoBecTu NOIHOE UCCIIEOBAHUE U TOCTPOUTD I'pauK X,
Bapmuanr.

ou

Nel. BoruncauTs Npou3BOIHYIO IO HAIIPABIEHUIO OS y maiitn MOJIyJIb BEKTOpa I'pajiueHTa s

X
u=2xy+—+23

(I)YHKHI/II/I .\/; B TOYKEC A(6,9’ 1) B HAIIpaBJICHHUU, COCTABJIAIOIIECM C OCAMU
3 6 T
cosa=—, cosff=—, y<—
KOOPJIMHAT YTJIbI 7 7 2,
—_— —_— 2 — —_—
Ne2. MccnenoBares Ha SKCTpeMyM (YHKITHIO z=xy(l-4x" —4y) -5 .
dz
4 : —
N3, Z=1n(y—x7) X=+/8Inf, y=0C08! tr.. df

Bapuant
Boiuuciaumoe:

16
dx 2
(2x+1)-In xdx
1. l‘/_ 2 2. ! .
3x? -4 sin® 3x 2x-1 d
dx. dx. X.
3. IXZJr4x J‘c0523x 5 '[\/4—2x—x2
1. BLILH/ICHHTB I/IHTerpaJlBI:
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+0 o +0 dX
Jxe I
| dc e X-VInx

N300pa3uth 00JIaCTh WHTETPUPOBAHUS U M3MEHUTH TMOPAJOK HMHTETPUPOBAHHS B IOBTOPHOM

HHTErpaic
V25-x*

jdx I f(x y)dy.

Bbraucnute miomans (GUrypel, OTPaHUYCHHON JIMHUSMH

y=2-x>, y=x
BapuaHT 3a1aHuii TPEHMPOBOYHOIO TECTA.
3anaum
ye arcctg%/; dy—?
1 vacrp 1, y=sinlnx, y', y" =7 2. x . 3.

y=3x" +xe*,x,=20x=0,1, Hy-"?
4. HaitTn npou3BOIHYIO Vs

y =7 Sin4 x—_3 _ arctgTx
a x 6) V=%

e” + Yo coS3x

B) x r) X =cost+sint y =sint—tcost

2
5. iccieoBaTh Ha SKCTPEMYM S (x)=(x=3) (x-5) .

82.\'
o y -
6. HaiiTu uHTepBaibl MOHOTOHHOCTH X
3
. X
3 f(x):?fl6x [_5,1]
7. Haiitu HauOosnblliee, HaMMEHbIIIee 3HaUeHUE (PYHKITUN Ha OTpe3Ke .
1
2 X =—
x)=3arccosx
8. ITocTpouTs KacaTenbHyO K rpaduky GyHKIUN S ( ) B TOUKE 2,
2 9acTh 9. Haiitu npenensr:
2 2
i (3+n)2—(2+n)2 o g2 . P i2v_3 lim tg5x
1) e (2+ H) —(1 - i’t) 2) x0 @2 1 3) -3 0 £ 5x% +6x 4) ) tg3x
3 yacTtb
0, x<-m
y=4sinx, —1<x<0
T, x>0
10. HMccnenoBarh Ha HENPEPBIBHOCTD U BBIITOJIHUTH YEPTEK: ’
e
f (x ) )
11. TIpoBecTr MOTHOE HCCIIEOBAHUE U TTIOCTPOUTH Tpaduk x' -4,

Jlnst mpoBeieHHsI TEKYIIEro KOHTPOJIS 3HAaHUM CTYJEHTOB B JUCTAHIIMOHHOM (opmare B
pa3zpaboTtanHbIx Kadenpoil «MaremaTHKa» OHJAMH-KypcaX MMEIOTCS MPOMEKYTOUHbIE
(mpoOHBIE) TECTHI.

7.3.2. IlpoMexyTOYHASI aTTECTALUA

26



KommniiekT Bonpocos

Bonpocul k skzameny (2 cemecmp ounoil ghopmul 00yuenus)

(JJ1s1 oleHKM KOMIIeTeHI[M i)

JAuddepennuanbuoe ucuncjieHne GyHKuuii 0HON NMepeMeHHO

Kommerenun

[TonsiTre pyHKIMOHAIBHOM 3aBUCUMOCTH, Kiaccudukaius QyHKIHA.

OripezesieHre U TUTIBI YUCIIOBOM MOCIIEI0BATEILHOCTH

Hpez[en YHCJIOBOM IIOCJICI0OBATCIBHOCTH.

ApudnmeTndeckre onepanyy Hal MOCIeA0BaTeIbHOCTIMU

YcnoBus CYILLIECTBOBaHUS KOHEYHOTO npenena YHCIIOBOM
nocyenoBareabHOCTH (Teopembl Komm n Beiepmtpacca)

Bropoi1 3aMeuaTenbHbli pees

ITpenen ¢ynxuuu. Onpenenenus. ['eomerpuyeckas HMHTEpIpeTaLUs
noHATUs npenaena pynkiuu. CBoiicTBa MpeIesoB

beckoneuno maibie, 6eckoHeUHO OonbIMe PYHKITUN

[TepBblii 3aMeUaTeNIbHBIN TIPEACI

BbeckoHeuHO Mabie BEIMYMHBL. DKBHBAJIICHTHEIC OCCKOHEYHO MAJIbIe U MX
HCIIOJIb30BAHUEC ITPH BBIYUCIICHUU ITPCIACIIOB. Ta6n1/1ua OKBHBAJICHTHBIX
OECKOHEYHO MAaJIbIX

HenpepsiBHOCTh QYHKIIMHU B TOUKE U HA IPOMEKyTKe. OTHOCTOPOHHUE
npenensl. Kimaccudukarus Touek paspsiBa rpaduxa

CaoiicTBa (hyHKIIMH, HETIPEPHIBHBIX Ha OTpe3Ke (TeopeMsbl Beitepiipacca,
bonbuano — Komm)

[TponsBoaHas. I'eomerpuueckuii 1 GU3UISCKUN CMBICI IPOU3BOTHOM.

KacarenbHast 1 HOpMaJb K IUIOCKOW KPUBOU

Ta6n1z1ua IMPOU3BOJHBIX OCHOBHBIX 3JICMCHTAPHBIX (I)YHKI_II/Iﬁ

CBs13b MEX/ly CYLIECTBOBAHUEM IIPOU3BOJHON (DYHKLIMHU B TOUKE U
HETPEPHIBHOCTHIO (PYHKIIMHU B TOH Ke TOUKE

[Tpon3BoiHas CyMMBI, TPOU3BECHMS], YacTHOTO. [Ipon3BoaHAs CII0KHOM 1
oOpaTHOH (yHKIUI

ITpon3BoiHas mapaMeTpUUYEeCKH 3alaHHON (QYHKIUU

[TpousBoaHas GyHKIMH, 3aJaHHON HEIBHO

JuddepenurpoBanue cI0KHON MOKa3aTeIbHON QYyHKIIUU

Huddepenuupyemocts. Juddepeniuan. ['eomerpruueckuit cMbIca
nuddepenimana

OcHoBHBIE TeOpeMbl AudPepeHranbHOro ucurciaenus (teopema depma,
teopema Poiist, Teopema Jlarpanxka, Teopema Komn)

IIpaBuno Jlonurans

Mnorounen Telinopa u ero csoiictBa. ®opmyna Telinopa. Ocrarounslit
e Gopmyisl Teitnopa B hpopme Jlarpamxka u [leano

AcuMnToTsl rpapuka GQyHKIUN

OkcrpemyM. Heo6xonnmoe ycinoBre 3KCTpeMyMa

OkcrpemyM. Heobxoaumoe ycimoBue akcTpeMmyma

I[OCTB.TO‘-IHBIC YCJIOBUS SKCTpEMYyMa

JocraTouHoe ycioBue Bo3pactanus (yObIBaHUs) QyHKIIUU

HawubGonbiiee 1 HauMeHbIIICE 3HAUCHUS (I)yHKLII/II/I Ha OTPEC3KC

BrInykiocTs, BOTHYTOCTb, TOUKA Meperuda. JlocraTouyHoe ycioBue
BOTHYTOCTH (BBIITYKJIOCTH)

Heo6xoanmoe ycnoBue Touku neperuda. Jlocratounoe ycioBue neperuoa

OIIK-1
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OO61m1ast cxema OCTPOCHUS U MCCIEe0BaHUs Tpaduka QyHKITUH

(I)YHKI[I/II/I HECKOJBbKHUX MEPEMEHHbIX

Kommerenimn

Omnpenenenne U TeOMETPUYECKUIN CMBICT (PYHKIIMU ABYX EPEMEHHBIX

Jluaum ypoBHS (YHKIUH JIByX EPEMEHHBIX

YacTtHble MPOU3BOIHbIE (PYHKIUU HECKOJIBKUX MEPEMEHHBIX, UX
T€OMETPUUYECKUN CMBICIT

DYHKINH HECKOIBKUX IMEPEMEHHBIX, TOHITHE MOIHOTO nuddepernuana

HMuddepenurpoBanue cI0KHBIX GYHKIUI HECKOIbKUX MEPEMEHHBIX

[Tpon3BOIHBIC BBICIINUX MOPSIAKOB (PYHKIIMHA HECKOJIBKUX MTEPEMEHHBIX.
Cwmemannbie npousBoanbie. Teopema [Bapiia

[Tpou3BoHas PyHKIUN HECKOJIBKUX MTEPEMEHHBIX [0 HATIPABJICHUIO

IIpou3BoHAas 110 HAIPABIICHUIO U TPAJUEHT CKAJISAPHOIO MOJIS

OKcTpeMyM (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX

Heo6xoanMoe u 1ocTaToyHOE YCIOBUS dKCTpeMyMa (pyHKIIUH IBYX
HepeMEHHbIX

OIIK-1

HNHTerpajbHoe HCYHCICHUE

Komnerenuuu

[TepBooOpaznasi, HeotpeAeieHHbIN nHTerpai. Tabauia OCHOBHBIX
MHTETPAJIOB

3ameHa NepeMEeHHOM U UHTETPUPOBAHKE 110 YACTSIM B HEOTIPEIETICHHOM
WHTETpaje

HHTerpupoBaHue ¢ MOMOIIBIO TOIBEICHHMS 1101 3HaK nuddepeHImana

WuTerpupoBanue paluoHaIbHBIX Apo0eit

WNHTerpupoBanue 1o 4acTsaM U 3aMEHa [IEPEMEHHOU B ONPEIECIICHHOM
UHTETpaje

WuTerpupoBanue TpUrOHOMETPUUECKUX (DYHKLUN, OCHOBHBIE IPUEMBI

HuTerpupoBanue uppanroHaibHbIX (yHKINN

YHuBepcanbHasi TPUTOHOMETPUYECKas TOJICTAHOBKA

OmnpeneneHHbIi MHTErpal u ero ceorictsa. @opmyna Herotona —
JlelibHuna

[TpunoxkeHus onpeeeHHOro NHTerpaia K pelieHnio FreOMETPUUECKUX 1
bu3nueckrx 3anaq

Brruncnenue miomazneil ¢ moMoubo oNnpeAeIeHHOr0 HHTerpata

Beruucnenue miomaaym 1 AMTUHbBI KpUBOH, 3aJaHHOM ypaBHEHUSIMU B
napameTpuueckoi hopme

Brraucnenue miomaay KpUBOJIMHENHOTO CEKTOPA B MOISPHBIX
KOOpJIMHATaxX

Brruncienue JJIMHBI IYyTU ¢ TOMOLIBIO ONIPEACIICHHOTO MHTCIpaJia

Brruncnenue qiMHBL Ay KpUBOH, 3aJaHHON apaMeTPUYECKH

Brruncnenmne o6beMa Tena BpalieHus ¢ TOMOIIBIO OMPeIeICHHOTO
MHTETpaja

Brruncienue miomagu TIOBCPXHOCTHU TCJIa BpallICHUSA

HecoOcTBeHHbIe MHTETpabl IEPBOTo U BTOporo tuna. [lonsaTus
CXOAMMOCTH M PacXOAUMOCTH HECOOCTBEHHOI'O MHTETpalia

HecoOcTBeHHBIE HHTETPAIBI OT Pa3pbIBHBIX (PYHKIUI

OIlK-1
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TunoBbie BApUAHTHI OUJIETOB
o qUucuMmiMHe «MaTeMaTHUYeCKHd aHAJIH3»

MUWHUCTEPCTBO OBPA30OBAHMS 1 HAYKH POCCUVCKON ®EJIEPAITUN
®EJIEPAJILHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXX/IEHUE BBICIIIETO OBPA3OBAHMS
«MOCKOBCKH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

QaxynpTeT 6a30BBIX KOMIIeTeHIINH, Kadenpa «MaremaTika

HucuuminHa «MaTeMaTu4ecKuil aHaau3»

O6pazosarenpHas nmporpamma 09.03.01 «MupopmaTrka 1 BEIMUCTUTEIbHAS TEXHUKAY
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

[TepBooOpazHas, HeompeaeaeHHbIH HHTerpai. Taln1ia OCHOBHBIX HHTETPAJIOB.

J' dx
4 /
BEIMUCIIATD HeOIpeeNeH bl uaTerpan Vo~ X V3 —X

. Z=J4/X M,(1,4
Haiitu rpaguenT QpyHKImu YN g rouke o14) .
VYkaxure, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISETCS CXOIAIIUMCS

j\/;dx, jx'3dx, I\/x_sdx
1 1 1 .
HaiiiuTe SKCTpeMyMEI H TOUKH Teperu6a Gpysxkimu » — (x=De” .

YTBepkeHo Ha 3aceqaHuu Kadeapsl MatemMaTuku «31» 03. 2026 r., nporokos Ne 7

3aB. kadempoii O.M. bapanosa

29



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHU ST POCCUNCKON
OEJIEPALIMUA
OEJIEPAJIBHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUYPEXJIEHWE BBICIHEI'O OBPA30OBAHU
«MOCKOBCKHUI NOJJUTEXHUYECKNI YHUBEPCUTET»
(MOCKOBCKUI MOJIUTEX)
®dakynbTeT 6a30BBIX KOMIIETECHIINH, Kadenpa «Marematuxa»
Jucnunnuna « MaTeMaTHYeCKHUI aHATN3)
Oo6pazoBarenbras nporpamma 09.03.01 «MadpopmaTka v BEIYUCITUTEIbHAS TEXHUKA)
Kypc 1, cemecTtp 2

IK3aMeHALUMOHHBIN oniier Ne 1

HecobGcTBeHHbIC HHTCrpajibl MEPBOTO U BTOPOI'O THUIIA. [HousTus CXOAUMOCTH U PACXOIUMOCTHU
HECOOCTBEHHOT'O HHTErpajia.

t 2¢?

% % x=]+t3’ y=]+f3

Haiitn IIPOU3BOJHYIO d)yHKL[I/II/I, 3aJaHHOU ITAapaMETPHUYCCKU .

_ 2 2

HUccnenosats Ha 3KCTPEMYM (I)yHKL[I/IIo A X+y + 2y .
7.0

( . 2
I3 sin” x cos xdx
Beruucnuts onpenienieHHbIN HHTErpait 0

Haiit 00beM Tela, MOJTyYEHHOTO BPAIllEHHEM BOKPYT OCH OX (GUryphl, OrpaHMYEHHOM
x=0

— 4 _
mapmsv Y Y 0 VS L
YTBepkaeHo Ha 3aceqaHuu Kadeapsl MateMaTuku «31» 03. 2026 r., nporokos Ne 7

3aB. xadenpoit O.M. bapanoga

I[J'ISI MMPOBCACHUA MPOMEKYTOUHOT'O KOHTPOJIA 3HAHUI CTYACHTOB B JHCTAHIHOHHOM
Q)opMaTe B p83pa6OTaHHBIX Kacbez[poﬁ «MarteMaTuka OHJ'I@.I:IH-Kpr&X HMCIOTCA UTOI'OBBIC TCCTHI.
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