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1. Hexau, 3aga4u ¥ IJIaHUPYeMble Pe3yJbTAThbl 00y4eHHU S
N0 JMCUHMILINHE

K ocHOBHBIM yensam OCBOEHUS AMCUMIUIMHBI «MaTeMaTH4ecKuil aHalu3» CleqyeT
OTHECTH:

- BOCIIUTaHHUE Yy CTYJEHTOB OOLIE MAaTEMaTUYECKON KYJIbTYPbI;

- NpUOOpeTeHHe CTYJEHTaMHU IIMPOKOTO Kpyra MaTeMaTW4eCKMX 3HAaHWM, yMEHUH u
HaBBIKOB;

- pa3BUTHE CHOCOOHOCTH CTYJICHTOB K HMHIYKTHBHOMY M JEIyKTHBHOMY MBILIUICHUIO
Hapsily ¢ pa3BUTHEM MaTeMAaTUYECKON UHTYHIINH;

- YMEHHUE CTyJCHTaMHU pa3BUBaThb HABBIKM CaMOCTOSATEJIBHOTO HU3yuYeHHsl y4yeOHOH u
HAy4YHOU JIUTEpaTyphl, COJIEPKaIIE MaTEMaTHYECKHE CBE/ICHUS U PE3YJbTaThI;

- MOJTrOTOBKY CTYJEHTOB K JEATEJbHOCTH B COOTBETCTBUU C KBAJTU(PHUKALIMOHHOMN
XapaKTepUCTHKONW OakalaBpa 10 HAlpaBJIEHUIO, B TOM 4HCcIe (OPMHpPOBAHUE YMEHHMA
UCIIOJIb30BaTh OCBOEHHBIE MAaTEMAaTHUECKUE METO/IbI B IPOPECCUOHATIBHOMN 1€ TEIbHOCTH.

- TIOATOTOBKY BBICOKOKBAJM(HIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHSAX
U(pPOoBOH TypOYJIEHTHOCTH U BBICOKMX TEXHOJIOTMYECKUX PHUCKOB COBPEMEHHOW IU(poBOH
HKOHOMHUKH.

K OCHOBHBIM 3a0auam OCBOEHMs AUCLUIUIUHBI «MaTeMaTH4ecKUid aHanu3» CleayeT
OTHECTH:

- OCBOGHHE CTYACHTAaMH OCHOBHBIX IOHATHH, MeTOJ0B, (HOPMUPYIOIIHUX OOILYyIO
MaTEMaTHYECKYIO OJIMOTOBKY, HEOOXOIUMYIO JJIsl YCTIEITHOTO PEIIEHUs TPUKIIaJHBIX 3aa4;

- (hopMHUpOBaHUE Y CTyJIeHTa TpeOyeMoro Habopa KOMIETEHIMHA, COOTBETCTBYIOIIUX €ro
HaIpPaBJICHUIO OJMOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OOyuenue no aucuumuinHe «MarteMaTHUeCKUil aHanMu3» HamnpaBlIeHO Ha (OpPMUpPOBaHHE

y 00ydaronuxcs ciaenyromux kommnereHui B coorBeTrcTBur ¢ @I'OC BhIcIIero 00pazoBaHUs —
OakamaBpuatr 1o HampasieHuto noxarotoBkd  09.03.03  IlpuxnagHas uHpOpMAaTHKAa,
YTBEp)KICHHBIN NpuKazoM MuHucTepcTBa 00pasoBaHus U Hayku Poccuiickoit dexepanuu ot
19.09.2017 Ne926.

Kox n HaumeHnoBanue NHaukaTopsbl 10CTHKEHU KOMIIETEHIUH
KOMIIeTeHIM I
OIIK-1. CiocobeH npuMeHsITh NOIIK-1.1. 3HaeT 0CHOBBI BbICHIEH MAaTEMATHUKH,
CCTCCTBCHHOHAYYHBIC 1 MCTOJbI U MOJCJIN, IPUMCHACMBIC B PA3JIMIHBIX
OOLIeMH)KEHEPHbIE 3HAHUS, METObI 00J1acTsIX; OCHOBBI MATEMAaTUYECKOTO
MAaTEMATUYECCKOT'O aHaJIn3a 1 MOZACIIMPOBAHUA, TPUHIUIIBI TIOCTPOCHUS
MOJEJIIMPOBAHNUS, TEOPETUUECKOTO U MaTE€MaTHYECKUX MOJENEH, alrOPUTMBI pEIIECHUS
OKCIICPUMCHTAJIBHOTO UCCJICAOBAaHNUS B 3aJa4 OIITUMHU3AIINH,
npo¢eCcCHOHANTBHON IEATETLHOCTH NOIIK-1.2. YMeeT npUMeHATh METOABI

JUCKPETHON MaTeMAaTHUKH, CUCTEMHOI'O aHAJIN3a,
MaTEMaTHYECKOTO MOJEIUPOBAHMS IS
UCCIIEIOBAHMS U pa3pabOTKH MPO(heCCHOHAIBHBIX
3a[1a4 U IIPOLECCOB; IPUMEHATh MATEMATHYECKOE
o0ecrieyeHre Ipy MOJCTUPOBAHUH MPUKIIAJIHBIX U
MH(QOPMALMOHHBIX POLIECCOB.

HOIIK-1.3. Bnageet MmeToiaMu TEOPETUUECKOTO U
9KCHEPUMEHTAIBHOIO HUCCIIEI0BAHNS OOBEKTOB
npo¢eCCUOHATBLHOMN 1eATENIbHOCTH, COCTABICHHUS
MaTEMaTUYECKUX MOJENICH U PEeLICHUs 3a1a4
JIMHEHHOT O ¥ HEJIMHEHHOr0 IIPOrpaMMHUPOBAHMS, &
TaKXke 3aJa4 ONTUMH3ALUU PabOThl C METOAMHU
JMCKPETHON MaTeMAaTHUKH, UCIIOJIb3YEMbIMU ITPH




MPOSKTUPOBAHUH U pa3pabOTKe HHDOPMAITMOHHBIX
CHCTEM.

2. MecTo AuCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

Juctunnuza «MaTeMaTHYecKuii aHaIu3» OTHOCHTCS K 00s3aTenbHOM yacT O0yioka b1: Momynb
«MatemaTuiecKkue JUCHUTLTUHBDY.
Jucnunnuza 6a3upyeTcs Ha CIeIyONUX MPOIeHHBIX JUCIUILTHHAX:
- TUHEeWHas anrebpa;
JucuunnHa «MareMaTudyecKuil aHaliu3)» JIOTUYECKH CBSI3aHA C  IOCJIEAYIOIIUMHU
JUCUHUTIITMHAMU:
B o6s3amenvuoii uacmu:
— Maremarnueckas JIOTUKa U TEOPHUS AITOPUTMOB B ITPAKTUKE IPOrPAMMUPOBAHUS
— JluckpeTrHble CTPYKTYPbI U KOMITBIOTHHT;
— Teopus BeposiTHOCTEN U MaTEMAaTHYECKAasl CTATUCTHKA.
B uacmu, ghopmupyemou yuacmuuxkamu o6pazo8amenbHbIX OMHOUWEHUN.
— Maremarnueckue METOIbI aHAIN3a JaHHBIX;
— Amnanu3 JaHHBIX;
— OcCHOBBI TECTUPOBAHUS;
— IIpoexTupoBaHue MOIb30BATEIBCKUX HHTEPPEICOB.
B uacmu snexmueHbIX OuCyunaum:
— busnec-manupoBaHue pa3paboTku B 001acTi HHOOPMAIIMOHHBIX TEXHOJIOTHH;
— IIpoekTnpoBaHue MHTErPALIMOHHBIX PELICHUM.

3. CTpyKTypa U coaepkaHue JUCHUILIHMHBI
OO61mas TpyA0eMKOCTh AUCHUTIIMHBI COCTABISET 4 3a4eTHBIX eUHUIIBI - 144 daca.

3.1. Buabl y4eOHOi#i padoThI U TPYA0EMKOCTH

. KoanuectBo
n/n Buna yueOHo#i padoThI YACOB Cemectp 2
AyAUTOpPHBbIE 3aAHATHS 72 72
B ToMm unce:
Jlexiun 18 18
1.
CemuHapcKue/mpakTHUECKUE 3aHATHA 54 54
2.
JlabopatopHble 3aHATH - -
CamocrosiTesibHas padoTa 72 72
IIpome:xxyTOouHAasi aTTecTANS
3K3aMEH ) C)
Hroro 144 144




3.2.

TemaTHyecKkuii NJIaH U3yYeHUs1 TUCHUILITHHBI «MaTeMaTHu4eCcKnil aHAJIN3»

n/n

Pa3nennl/TeMbl
JucunnjanHbl

TpynoemMkocTh, 4ac

Bcero

AyauTopHasi padora

Jlexuun

Cemunapckue/
MPAKTUYCCKHEC
3aHSITHS
JlaboparopHubie
3aHSTHS

[IpakTnueckas

IIOArOTOBKA

CaMocrogaTe/ILHASA
padora

Paznen 1. AuddepenuunanbHoe
HCYHUCIeHHe (PYHKIUH OHOMH
nepeMeHHOI.

N
[
<

w
N

1.1

YucaoBas mOCIEeA0BATSIBHOCTD.
[Ipenen uncnosou
IIOCJICIOBATCILHOCTH M €TI0 CBOMCTBA.
[IpaBuna npenenpbHOrO Nepexoza.
®Oynkuus. [Ipenen pyunkuuu. Teopemsl
o0 mpeaenax QpyHKIHU.

Brinaua 3amaguit PITP Ne 1 o
MaTeMaTUYECKOMY aHaJIu3y.

1.2

IlepBbIil M BTOpOM 3aMedaTeIbHbIE
npenessl. beckoHeuHo Maible U
OECKOHEYHO OOJIbIINE BETUUHHBI.
DKBHBAJICHTHbIE OECKOHEUHO MaJlble
BeIU4YUHBI. PackpbiTre
HEONpPEAEIEHHOCTEN Pa3HOro TUIA.

1.3

HenpepbsiBHOCTH QPyHKIMIT B TOUKE U HA
npoMexyTke. OqHOCTOPOHHHE
npenensl. Touku pa3pbiBa pyHKIUH, UX
KJ1acCH(pUKAIHS.

1.4

[Tpown3BogHast HyHKIIHH.
['eomeTpruyeckuii 1 MEXaHUYECKHI
CMBbICIT TTpou3BoAHOM. [IpaBuia

Qg depeHpoBaHus U GOpMYIIbI
BBIUMCIIEHUSI TPOU3BOAHBIX. Tabnuma
MIPOU3BOJAHBIX OCHOBHBIX
aneMeHTapHbIX pyHkuuid. TexHuka
nudepeHITMpPOBaHMS

1.5

Huddepennman. [Ipoussoansie n
Qg depeHIrabl BBICIIUX TOPSIKOB.
[TpuGimKeHHBIC BEIYUCIICHUS C
MTOMOIIBIO JH(hEepeHITNAIOB.

1.6

[IpaBuno Jlonurana. ®opmyna
Tewnopa. PaziioxeHus: OCHOBHBIX
AJIeMEHTapHBIX QYHKINN 110 hopmyIie
Teitnopa. [TpuGnuxKeHHbIE BEIYUCICHUS
¢ momombio Ghopmyisl Tewopa.

1.7

OcHOBHBIE TEOPEMBI
T GepeHITMATBHOTO HCUNCICHUS.




MOHOTOHHOCTH (DYHKIHH, SKCTPEMYMBI.

HeobOxoanMele 1 JOCTaTOYHBIE YCITOBHS
MOHOTOHHOCTH, JIOKJIbHOTO
skcTpemyma. Mccnenoanue
BBINTYKJIOCTH rpaduka pyHkuuu. Touku
neperuoa.

1.8

OO61as cxema ucciae10BaHus PYHKIMH
U nocTpoeHus ee rpaguka. CBoicTBa
(byHKUMH, HEPEPBHIBHBIX HA OTPE3KE.
HauOonbliee n HauMeHblIee 3HAUYCHUS
(byHKIMHU Ha OTpE3Ke.
CamocrositenpHas padborta Nel Ha
ceMHHape Mo QYHKIMSIM OXHOU
NepEMEHHOMN

Pa3znen 2. OyHKIUA HECKOJIbKHX
nepeMeHHbIX.

24

12

2.1

[Ipenen u HenpepbIBHOCTH. OCHOBHBIE
CBOICTBa HETIPEPHIBHBIX (YHKITHIA.
YactHble pou3Boanbie. [TomHbII
nuddepeHmma.

Brigaua 3amanauii PI'P Ne 2 o
GYHKIIUSM HECKOJIBKHUX TIEPEMEHHBIX

2.2

[Tpon3BoIHBIE CIIOKHOW (QYHKIIMA
HECKOJIBKUX NTEPEMEHHBIX. HacTHbIE
IPOM3BOIHBIC M TU(PEepEHITHATIBI
BBICIINX NOpsiakoB. Teopema [IBapua.
IIpou3BoHas IO HANPABIICHHUIO.
['pagueHT.

23

OKcTpeMyM (PYHKIIUN HECKOJIBKHUX
nepeMeHHbIX. HeoOxoaumele u
JIOCTaTOYHBIE YCIOBUS IKCTPEMYMa.
CamocrosrenbHas pabora Ne2 Ha
ceMuHape Mo (PyHKIHAM HECKOIbKUX
epPEMEHHBIX

Paznen 3. UnTerpajibHoe MCUMC/IEHHE

58

24

28

3.1

[TepBoobOpasnas. HeompeneneHHsbrit
WHTETrpaJl ¥ €ro cBoicTBa. Tabnuia
HHTCIPpaJIOB OT OCHOBHBIX
aNeMEeHTapHbBIX GyHKIHH. MeToa
HCMOCPCACTBCHHOI'O MHTCTPUPOBAHU.
Brinaua 3amaguit PTP Ne 3 o
HHTCTPAJIbHOMY HCUHMCJIICHUIO

3.2

HuTerpupoBanue ¢ MOMOIIBIO0 3aMEHBI
HepeMeHHOﬁ, IIOABCACHUEM 110 3HAK
nuddepennuana. Meron
HHTCTPHUPOBAHM 110 HaACTAM

3.3

WNHTerpupoBanne paiuoHaIbHBIX
npoOeil HHTErpUpOBaHUE HEKOTOPBIX
BHJIOB UPPALIMOHATIBHBIX U
TPUTOHOMETPUYECKUX (PYHKLUH.

3.4

3anayu, MPUBOIAIINE K TIOHATHIO
ompezeieHHoro uarerpaita. CBolcTBa




ompezeNieHHoro uurerpaita. Gopmyia
Hgerorona-Jleiioauma. 3amena
IIEPEMEHHON U UHTETPUPOBAHUE 110
YacTsIM B OIIPEJICJICHHOM HHTErpalie

3.5

IIpunoxeHus onpenereHHoro
MHTErpajia B TEOMETPUH U MEXaHHKE
(BBIUMCIIEHUE TIIOMIAEH TUTOCKUX
buryp, INIMHBI KPUBOH, OOHEMOB,
TJIONIAACH TOBEPXHOCTH).

3.6

Heco6cTBeHHBIE HHTETpaJIbl IEPBOTO U
BTOPOT'0 pOJd, UX CBOMCTBA.

3.7

3ajauu, IPUBOSILNE K KPAaTHBIM
uHTerpansaM. /[BOMHOW U TPOMHOU
MHTErpaJibl, UX CBOMCTBA. Boruucnenue
JIBOMHBIX UHTETPAJIOB CBEACHUEM K
MOBTOPHBIM. ['eoMeTpuyeckue u
(bU3HYEeCKre TPUIIOKEHUS KPATHBIX
uHTerpanoB. KoHTpoasHOE
TECTUPOBAHUE

10

Hroro

144

18

54

72




3.3 Conepxanne pa3aesioB IMCHUILTHHBI

BBenenune
[Ipeamer, 3amaun W conepkaHve JUCHUIUIMHBL. OCHOBHBIE 3Tallbl Pa3BUTHUS JIUCLMILIUHBIL.
CrtpykTypa Kypca, ero MecTo M poJib B TIOJITOTOBKE OakagaBpa, CBs3b C IPYTUMHU JTUCIUTITHHAMMU.

Pazpnen 1. luddepenunanbHoe ucuuciaeHne GyHKuii 01HOIN nepeMeHHOH

Tema 1. Yucnosas nociienoBaTeaIbHOCTD. [Ipeaen 4ncioBoil mocienoBaTeIbHOCTH U €T0 CBOMCTRA.
@ynkuus. [loctpoenne rpapukos ¢pynkimid. [Ipenen Gynkiun. OCHOBHBIE TEOPEMBI O Mpeaenax
¢byskuuu. IlepBelii u BTOpOW 3aMedarenbHble mpenensl. CpaBHeHHWE OECKOHEYHO MalbIX U
0ECKOHEUHO 0OJIBIINX BEIUMYMH. DKBUBAJICHTHBIE OECKOHEUHO MaJlble BETUYUHBI.

Tema 2. HenpeprlBHOCTh (PyHKIIMII B TOYKE M Ha NMPOMEXKYTKEe, TOUKHM pa3ppiBa (QyHKIUH, HX
knaccudukanusa. ACUMOTOTHI rpaduka QyHKINH, UX KiIaccu(UKaIUs.

Tema 3. IlpousBonHas pyHkun. ['eomeTprudecknuil 1 GU3NIECKUN CMBICT MPOoU3BOaHON. [IpaBua
nuddepeHIMpoBaHUS U GOPMYJIbI BBIYUCICHUS MPOU3BOIHBIX. TabauIa Mpou3BOIHBIX OCHOBHBIX
AJIEMEHTAPHBIX (QYHKIHNA. Beraucnenne npon3BoIHBIX (PYHKINH, 3aJaHHBIX pa3IUIHBIM 00pa30M.
Huddepennman. IlpomsBoanbie u auddepeHuransl BbICIIUX TOPSAAKOB. [IpubmmkeHHbIC
BBIUUCIICHUS ¢ TOMOIIBI0 AudepeHnnanos.

Tema 4. [lpaBuno Jlonurans. @opmyna Teinopa. PackpeiThe HeompeaeiaeHHOCTEW pPa3IudyHOro
tuna. PasznmoskeHne OCHOBHBIX 3JeMEHTAapHBIX (yHKIui mo Gopmyne Teitmopa. [TpubimkeHHBIC
BBIYHMCIIEHHS ¢ TOMOIIbI0 hopMyIisl Teitnopa.

Tema 5. OcHOBHBIE Teopembl AUPPEPEHINATHHOIO HCYUCICHUS. MOHOTOHHOCTH (DYHKIIHH,
sKcTpeMyMbl HeoOxoaumble UM JAOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKAJIBHOTO 3KCTpEMyMa.
HccnenoBanue BoimykiaocTH rpaduka ¢pyakmun. Toukn neperuda rpaduka GyHKIHH.

OOmass cxema wuccinenoBaHus (QYHKIMH M TOCTpoeHHs ee rpaduka. CpoiicTBa (yHKIMH,
HETPePHIBHBIX Ha oTpe3ke. HanbomnbIiiee n HanMeHbliee 3HaYeHUs (QYHKIIMN Ha OTPE3Ke.

Paznea 2. Ilu¢gdepennunanbHoe ncunciaeHue GyHKIMi HeCKOJIbKUX NMepeMeHHbIX
Tema 1. @yHKIIUN HECKOJIBKUX NEPEMEHHBIX. JIMHNM U MOBEpXHOCTH ypoBH:. YacTHbIE
npousBoHbIe. [lomabni qmuddepernman. I[Tpons3BogHbIe CIIOKHON (YHKIIUU HECKOIBKHX
nepeMeHHbIX. YacTHbIe MPOM3BOIHBIE U TU(depeHIanbl BRICINX NopsakoB. Teopema [Bapua.
Tema 2. IlpomsBoanass no HanpasneHuto. ['paguent. KacarenbHas k kpuBoil. KacatenbHas
IUIOCKOCTh M HOpMaiib K moBepxHocTu. ®opmyna Teinopa. DkcTpeMyM (GYHKIHMU HECKOJIBKUX
nepemMeHHbIX. HeoOxoqumble U 10CTaTOYHbBIE YCIOBHSI SKCTPEMYMA.

Pa3pnen 3. UHTErpasbHOe HCYHCIEHHE
Tema 1. TIlepBooOpasnas. Teopema  cyIlIecTBOBaHUS ~ HEONPEACICHHOTO  HMHTErpaa.
Heomnpenenennpiii mHTETpai U €ro cBoicTBa. Tabnuiia MHTETPAIOB OT OCHOBHBIX AJIEMEHTAPHBIX
¢byHKIMA. MeToa HeoCpeACTBEHHOTO HHTEIPUPOBAHHUS.
Meroabl MHTErpUpOBaHUsS C IOMOIIBIO 3aMEHBl MEPEMEHHOW, NOABEACHHUEM TOJ 3HAK
muddepennmana. MeTox UHTETPUPOBAHUS 10 YACTSM.
WHuTerpupoBanne palmoHaIbHBIX Ip0o0eil, MHTErpupoBaHHE HEKOTOPBIX BUJIOB HPPALMOHAIBHBIX U
TPUTOHOMETPHUECKUX (PYHKITHIA.
Tema 2. 3agauu, NpUBOJAIINE K MOHITHIO ONPENEICHHOro nHTerpanga. OnpeneneHHblid HHTErpal,
€ro CBOMCTBA. YCJIOBHSI MHTETpUPYEeMOCTU. MHTEerpan ¢ nmepeMeHHbIM NpPeIeJIOM UHTETPUPOBAHUS.
®dopmyna Heitotona — JleliOnuma. 3aMeHa epeMeHHON B OMPEICIICHHOM HHTErpale.
[IpunoxxeHust ONpeAeNIeHHOr0 HMHTErpaja B TEOMETPUM M MEXaHUKe (BBIYMCIICHHE IUIOLIaAeH
TJIOCKUX (UTYP, TITUHBI KPUBOM, 00HEMOB.
Tema 3. HecoOGcTBeHHBIE HHTETPAJIBI IEPBOTO M BTOPOTO poja (10 6ECKOHEYHOMY MPOMEXKYTKY, OT
HEOTpaHUYEHHBIX (QYHKIMI HA KOHEYHOM IIPOMEXKYTKE), X CBOMCTBA.
Tema 4. 3agauu, npuBoAsIIME K KpaTHbIM MHTerpasaM. J[BOWHOI M TpOWHON MHTErpaibl, MX
cBoiicTBa. [IpaBuia BEIYMCIEHUS IBOMHBIX HHTETPAJIOB.



3.4 Temaruka NPaKTHYECKHX 3AHATHN M0 TUCHHUILIHHE
«MaremaTHYeCKHI aHAJIN3)

Ne Tema 3aHsATHA

n/m

1 Pa3znea 1. Dj1eMeHTBI MATEMATHYECKOT'0 AHAJIHN3A.

Uucnosass mnocienoBareabHOCTh. [Ipenen 4uciaoBOW MOCIIEIOBATEIBHOCTH W €T0
cBoiictBa. [IpaBuna npenensHoro nepexona. @yukmus. [penen ¢pynkmun. Teopemsl o
npenenax GyHkiuy. [lepBeiid M BTOpOil 3aMedaTeIbHbIEe MPEIeIb.

2 CpaBHeHHE OECKOHEYHO MAalbIX W OECKOHEUHO OOJBIIMX BEIMYMH. DKBUBAJICHTHBHIC
OECKOHEYHO MaJible BEJIUYUHBI.

3 PackpeiTre HeonpeaeneHHOCTe! pa3InyHOro TUTIA

4 HenpepriBHOCT (yHKIIMI B TOUKE U Ha poMexyTke. OnHOCTOpOHHKE Ipeneibl. Touku
pa3psiBa hyHKuKU. [IpuMepsl penieHus 3aaa4

5 [TpowsBognas ¢yuknuu. IlpaBuna muddepennmpoBanus u (GOpMYJIBI BBIYUCICHUS
pou3BOaHBIX. TexHuka auddepeHimpoBanus

6 HudbdepennmpoBanne  oOpaTHBIX  QyHKIWKA, GYHKIWA, 3aJaHHBIX  HESBHO,
napaMeTpUuecKH, Jjorapupmuueckoe auddepeHIpoBaHme

7 Hudbdepenmman. T'eomerpuueckuid cmbica  auddepennuana. I[IpousBomnbie U
muddepeHransl  BRICHIMX  TOPSAKOB. [IpHOIMKeHHBIE BBIYMCICHHUS C  IOMOIIBIO
nuddepeHnraios.

8 [IpaBuno Jlonuransa. @opmyna Teistopa. PackpbiTe HEONPENEICHHOCTEN PA3IUYHOTO
tuna. Pa3nokeHust OCHOBHBIX JIEMEHTapHbBIX QyHKIMIA 1o Gpopmye MakiiopeHa.

9 [Tpubi>keHHbBIE BEIYMCICHUS C TIOMOIIBIO hopmydibl Teitmopa.

10 | ITomHoe uccienoBanue QyHKIMHA U mocTpoeHue rpadukos. [Ipumepsl

11 | IlomHoe uccnenoBanue GyHKIMI 1 ocTpoeHue rpaduxoB. [Ipumeps! (mpoaomKeHue)
CamoctositenpHast pabota Nel Ha ceMuHape 1Mo QyHKIHSIM OAHON epEeMEHHOM

12 | Pazgea 2. DYyHKUMH HECKOJbKHUX IepeMeHHbIX. JIMHUM W TOBEPXHOCTH YpPOBHS.
YacTHble pou3BOIHbIC U Au(dEepeHIInal ePBOTO MOPsIKa.

13 | Ionuwnii auddepennuan. I[IpousBoaubie cioxuoi (ynkiuu. [IpousBogHas GyHKIUH,
3alaHHOM HesBHO. YacTHple TpoOM3BOAHBIE M OuUDepeHInanbl BBICIIUX TMOPSIIKOB.
Teopema IlIBapua.

14 | TIlpousBojiHas 1o HanmpasiaeHuo. ['paaueHT.

15 | DxctpemyMm (GyHKIIMU HECKOIBKUX NIepeMeHHbIX. HeoOX0auMble U TOCTaTOYHBIE YCIOBUS
AKCTpPEMYyMa.

16 | CamocrositesibHast pabora Ne 2 Ha cemuHape 1o (GYHKIHAM HECKOJBKHX
nepeMeHHbIX

17 | Pa3gea 3. UHTerpajibHOE HCHHUCICHHE
[lepBooOpasnas.  HeompeneneHHblii  MHTETpaJl W €ro  CBoWcTBa.  Meron
HEMOCPEACTBEHHOTO MHTETPUPOBAHHSL.

18 | MHTerpupoBanre C TIOMONIIBIO 3aMEHbl TEPEMEHHOW, MOABEACHHWEM TIOJ 3HAaK
muddepernpana. MeToa MHTETPUPOBAHUS IO YACTIM

19 | UaTerpupoBaHue palMOHAIBHBIX JpOOeH, WHTErPUPOBAHUE HEKOTOPHIX BHUIOB
UPPAIMOHATIBHBIX (DYHKIIHMA

20 | MaTerpupoBaHue TPUTOHOMETPUUYECKHUX (DYHKITHIA.

21 | BerumcneHue ompeneieHHBIX HHTErpaioB mo ¢opmyne Hprorona-JleiOnuma. 3ameHa
MIEPEeMEHHON M HHTErPUPOBAHUE TI0 YACTSIM B ONPEICTICHHOM HMHTETpalie.

22 | [IpunokeHuss OMNpEAEIEHHOTO0 WHTErpaja B TE€OMETPUM M MEXaHUKE (BBIYMCIICHUE
IoIaiel IIOCKUX (PUTYp, AJTUHBI KPUBOH).

23 | [IpunokeHus OMNpEAEIEHHOTO0 WHTErpaja B TE€OMETPUM M MEXaHUKE (BBIYMCIICHUE
00bEMOB, IIJIOIIAJICH TOBEPXHOCTH).

24 | HecoOcTBEHHBIE HHTETPaIbl IEPBOTO M BTOPOIO POJA, UX BBIUYUCIECHHUE.
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25

3ajgaud, TPUBOMASINIME K KpaTHBIM HHTErpajiaM. BbluucieHUEe NBOWHBIX HMHTETPAJOB
CBEJICHMEM K MOBTOPHBIM. 3aJladyy Ha U3MEHEHHUE MOPSIKA UHTETPUPOBAHUS B IBOMTHOM
WHTErpaje

26 | T'eomerpuueckue M (QU3MUECKUE NPUIOKEHUS KPATHBIX MHTErpajioB, MPUMEPHI
BBIUHCIICHUSI.
27 | KoHTpoJIbHOE TECTUPOBAHUE 10 KYpCy.

35

TemaTuka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)

KypcoBbie mpoekTh! (KypcoBble pabOoThl) Y4€OHBIM IJIAHOM HE MPEyCMOTPEHBI.

4. Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecIeYeHue

4.1. HopmartuBHbie 10kYMeHTbI H 'OCTHI

1. ®T'OC 09.03.03 «IIpuknagHass MaTeMaTukay», yTBepkACHHBIM [Ipukazom MuHOOpHAYKH
Poccuu ot 19.09.2017 N 929 (pen. ot 08.02.2021);

2. Axkanemudeckuii ydeOHbIN TutaH 1o HampabiieHnio moaroToBku: 09.03.03 «IIpuxnagHas
uHpopmarukay. [Ipopuns: Pazpabotka n uHTErpanys Ou3Hec-mpuIoKeHui - ounas. 2026.

3.00pa3oBatenpHas mnporpamMma mo HampasieHuro mnoarotoBku: 09.03.03 «IIpuxmannas
uHpopmarukay. [Ipopuns: PazpaboTka u uHTErpanys Ou3Hec-mpuIoKeHui - ounas. 2026.

4.Vka3 Ilpesugenta Poccuiickoit ®enepamuu ot 01.12.2016 Ne 642 «Crparerun Hay4HO-
TEXHOJIOTHUYECKOro pa3Butus Poccuiickon denepaunn».

5. Tlpuka3 MunucrepcTBa o0pa3oBanus U Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O6 yrtBepxknaeHun llopsiaka TpUMEHEHUS OpTraHU3AlUSIMH, OCYIIECTBISIONIUMU
o0pa3oBaTeNbHyI0 NEeATEIbHOCTbD, 3JEKTPOHHOTO oOy4deHus, JUCTAaHIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA MTPH PeaTU3aKA 00Pa30BATEIBHBIX TPOTPAMMY.

4.2 OcHOBHAaA JqUTEPATypa

@uxtenronsl .M. OcHOBBI MaTeMaTUYECKOTI0 aHaIN3a: Y4eOHHK JUIs By30B, 15-¢ u3n., crep.
CII6, JIanw. 2023. Yacts 1. 444 c.

@uxtenronsi .M. OCHOBBI MaTeMaTUYECKOT0 aHaIM3a: Y4eOHUK JUIs By30B, 14-e u3n., crep.
CII06, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii xypc maremartudeckoro anammza. T1.1. [duddepenumansHoe u
MHTETPAIbHOE HMCUYUCICHUS (YHKIUNA ONHOW TmepeMeHHOW. Psgpl: YueOHHMK [DieKTpoHHBIN
pecypc]: yueO. - DnekTpoH. aaH. - MockBa: @usmaraurt, 2015. - 444 c. [Pexxum poctyna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ 3kpaHa. |

4.3 lono/iHUTEIbHAS JTUTEPATYPA

IMuckyno H. C. JluddepeHuunanbHoe W WHTErpaJbHOE HCUMCIEHHUS A BTy30B. B 2-x
toMax. M.: UnTterpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

3yokoB B.I'., JlaxoBckuii B.A., Mapteinenko A.M., Munocues B.b., ITymkaps E.A. Kypc
MaTEeMAaTHKH JJII TEXHUYECKUX BBICIINX y4eOHbIX 3aBenenuid. Yactu 1-4. M.: MT'TI1Y, 2012. 400
9K3.

Kpartkuit kypc BeIcIIel MaTeMaTHKH [ DJIEKTPOHHBINA pecypc]: yueO. - DIeKTpoH. AaH. - Mocksa:
HamkoB u K, 2017. - 510 c. [Pexum mocryna: URL: https://e.lanbook.com/book/93522. - 3aru. ¢
JKpaHa. |

Byrpos f.C., Hukonsckuit C.M. Bricmias maremaTtka: y4eOHUK Ui By30B B 3-X Tomax. M.:
Hpoda, 2009.
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https://e.lanbook.com/book/93522

5. HuterpanpHOe HCUUCIEHHE (QYHKUMN OTHOW W HECKOJIbKUX IEepeMEHHBIX. Teopus moms:
METOMYECKHE YKa3aHUs U BApUAHTHI pacueTHO-Tpadudeckux padot // bogynos M.A., bopoauna
C.1., [lokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Maremarnueckuii ananu3. Teopust mpenenoB u nuddepeHImanbHOe UCYUCICHUE: OCHOBHBIC
MIOJIOKEHHUS TEOPUH, METOIAMYECKUE yKa3aHHWs M BapUaHTBl pacueTHO-rpaduyeckux padot //
bonynos M. A., boponuna C.U., Koporkoa H.H., Tkauenko O.1. M.: MI'TY «MAMM», 2009.

4.4 JnekTpoHHBIE 00pa30BaTeIbHbIE PECYPChI

[IpoBeneHue 3aHATUI W aTTecTalMii BO3MOXHO B JMCTAaHIMOHHOM (opMaTe C MpPUMEHEHHEM
CHUCTEeMBbI aucTaHImoHHOro oOydeHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kaenpoit «MaremaTHKa» 3IEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo BceMm pasnenam
IIPOrPaMMBI:.
DneMeHTBl MaTEMaTUYECKOTO
aHaIn3a
HHTerpanbHOE UCYUCIICHHE
(GYHKIHN OTHOM IepeMEeHHOU
Juddepennmansaoe
ucyuciaeHue GyHKIUMI
HECKOJIBKUX NIEPEMEHHBIX
JlonoJTHUTEbHBIE I1aBbI
MaTEMaTHYECKOI0 aHAJIN3a

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

https://online.mospolytech.ru/local/crw/course.php?1d=3781

https://online.mospolytech.ru/local/crw/course.php?1d=3362

https://online.mospolytech.ru/course/view.php?1d=3592

Pazpaborannsie DOP BKJII0UAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
IMopsimok mpoBeneHuss pabOT B AWCTAHIMOHHOM (OpMaTe YCTAaHABIMBACTCA OTICIBHBIMU
pacropsHKeHUSAMHU POPEKTOpa 1Mo yueOHOH paboTe W/WiK HEeHTPOM y4eOHO-METOAMYECKON PabOTHI.

Kaxplii cTymeHT oOecrieueH HWHIMBUAYaJbHBIM HEOTPAaHHUCHHBIM JIOCTYIOM K 3JIEKTPOHHOU

OMOJIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

HHTepHeT-pecypchl  BKIIIOYAIOT YYEOHO-METOJMYECKHE MaTepHalibl B  3JCKTPOHHOM  BHJIE,

Mpe/icTaBIeHHbBIE Ha caliTe mospolytech.ru B paznene: «lleHTp MaTeMaTH4ecKOro 00Opa30BaHUSDY

(http://mospolytech.ru/index.php?1d=4486,

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

[Toste3Hble y4eOHO-METOAMYCCKHE U MHPOPMAITMOHHBIC MaTepHAITbI MPEJACTABIICHBI Ha CalTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTH «HTepHeT» ISl OCBOCHHS

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

4.5 JInueH3noHHOE U CBOOOTHO PACIIPOCTPaHsieMOe MPOrPaMMHOe

o0ecreyeHue

Ne| HaumenoBanue | Paspabortumk [10 JoctynHocTs Ccpuika Ha Enunblil peectp

(mpaBooOamarens | (JMIIEH3UOHHOE, POCCHUICKHX TTPOTPaMM IS

) cBOOOTHO OBM u B]] (npu Ham4mm)

pacmpocTpaHseMoe
)
1 | Astra Linux | OOO Jlunensnonnoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_i1d=9540
ACTPA" 36
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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=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

00O "HOBBIE
OBJIAYHBIE
TEXHOJIOT' "

MoitOduc

JInueH3uonHoe

https://reestr.digital.gov.ru/ree

str/301558/?sphrase_1d=9433

75

4.6. CoBpemeHHbIe MpodeccHoHANIbHBIE 0a3bl JaHHBIX U HH(POPMALMOHHbIE

CIIpaBOYHbLIC CUCTEMbI

Ilepeyenns pecypcoB cetn UHTepHET, JOCTYNHBIX /ISl OCBOCHUS THUCUHMUILINHBI:

HaumeHnoBanue

Ccbuika Ha pecypce

HoctynHocTh

HNupopManmoHHO-CIIPABOYHBIE CHCTEMbI

https://stackoverflow.co

JlocTynHa B ceTn

00pa3oBaTEeNBFHBIX CTAaHAaPTOB
BbICILIET0 00pa30BaHUs

Stack Overflow iy Wurepuer 6e3
OTpaHUYCHUI
u
H(OPMALKOHHEIE pecypebt CeTu http://www.consultant.ru | JloctymHo
KoncynbrantlLitoc
ITopran ®enepanbHbIX
FOCYAAPCTBEHIBIX http://www.fgosvo.ru. JloctymHo

J1eKTPOHHO-0UOJINOTEYHbIEe CHCTEMBI

v/

Jlanp https://e.lanbook.com/ JloctymHa B cetn
WutepHer 6e3
OTpaHUYCHUIN

IPR Books https://www.iprbookshop | [loctynna B cetn

WutepHer 6e3

noJuTeMaTHIecKas peepaTuBHO-
oubmmorpaduieckas u
HAyKOMETpHYECKast
(bubmmomeTpuueckas) 0a3a TaHHBIX

OTpaHUYCHUHN
IIpodeccnonanbHbie 0a3b1 JAHHBIX
baza naHHBIX Hay4YHOH http://www.elibrary.ru JoctymHO
DIIEKTPOHHON OMOIHOTEKU
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JlocTymHo
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

5. MaTtepuajJibHO-TeXHUYECKOe o0ecnevyeHne U CIUTIIHHbI
MarepunansHo — TexHHYecKas 0a3a yHHBEpCHUTETa 00ECIICUYHBAET MPOBEACHUE BCEX BUJIOB
3aHATHH, TPEIYCMOTPEHHBIX Y4€OHBIM IJIAHOM, U COOTBETCTBYET JEHCTBYIOIIMM CaHUTAPHBIM U
MIPOTHUBOIIOKAPHBIM ITPABUIIAM M HOPMaM.
Kadenpa «MaremaTrka» He pacrnonaraeT COOCTBEHHBIM ayIUTOPHBIM (DOHIOM U UCTIOIB3YET
y4eOHbIE ayTUTOPUH U3 001Iero poHIa yHUBEPCUTETA.
I[Ipu HeoOXOAMMOCTH Ui TPOBEACHUS HWHTEPAKTHBHBIX IPAKTHUECKUX  3aHATUH
HCTIONIB3YIOTCS] KOMIIBIOTEPHBIE KIIACChl YHUBEPCUTETA.

6. MeToanuyeckue peKOMEeHAAMHU
6.1. MerToagnueckue peKOMEHIALMH ISl IPenoaaBaTes
10 OPraHu3anuu 00yYeHust

[Ipexxne Bcero, ciemyeT oOpaTUTh BHMMAaHHME CTYJEHTOB Ha TO, YTO IMPAKTUYECKH BEChH
M3y4aeMblil IMH MaTepHal He TpeOyeT KaKoH-TuO0 CreranbHON (JOMOHUTEIHHON ) MTOATOTOBKY U
BIIOJIHE MOXET OBbITh YCIEIIHO W3Y4eH, €CIU CTYICHTbl OYIyT MOCEIIaTh 3aHITHS, CBOEBPEMEHHO
BBINOJIHATh JIOMAILTHUE 33JaHUS M TOJBH30BATHCSA (IIPU HEOOXOIUMOCTH) CHCTEMOW IUIAHOBBIX
KOHCYJIbTallMi B TEYEHHE KaKI0ro ceMecTpa. Bomenmme B Kypc MaTaHalIM3a paszeiibl sBISIOTCS
KJIACCUUECKUMH, B TO K€ BPEMS OHU NPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK MMEIOT LIMPOKOE
pacrpoCTpaHEeHHE JJI PELICHHs] Pa3HOTO poja 3aJad BHYTPH CaMOM MAaT€MATHKH W IPUKJIAIHBIX
3amad. X ocBoeHME MOMOKET CTYJIEHTaM JIOTUYECKH BEPHO, ApTyMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO ¥ MMCBMEHHYIO PEUb, YCIICIIHO MPUMEHSITh HAKOIJICHHBIC 3HAHHUSA B MPO(ECCHOHAIBHON
NEeSATEIbHOCTH.

HeoOxomumo ¢ camMoro Hayaia 3aHSATHM pPEKOMEHJOBaTb CTYJEHTaM OCHOBHYIO H
JOTIOJTHUTEIBHYIO JIUTEPATypy, @ B KOHLE CEMECTpa J1aTh CHUCOK BOIPOCOB AJII MOJATOTOBKH K
JK3aMEHY.

Ha nepBoM 3aHATHH N0 JUCHUILTHHE ClEAyeT 00s3aTeIbHO MPOUH(OPMHUPOBATH CTYICHTOB
0 BUJIe ¥ (popMax TEKyIIeH 1 MPOMEKYTOYHOM aTTeCTALUN 1O AUCITUIUIMHE, CPOKAX MX
MPOBEACHUS, YCIOBUAX JOIMYCKA K IPOMEKYTOUHOM aTTeCTallK, IPUMEHSIEMbIX BUAX
MIPOMEKYTOYHOTO KOHTPOJIS.

N3noxenne TEOPETUYECKOrO0 Marepuana JOJKHO COMPOBOXKAATHCS WILIIOCTPATUBHBIMU
MpUMepaMH, TIIATEIbHO OTOOPAaHHBIMU IpENOJaBaTelieM TaK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIQKA TMpPU PELUICHUWU 3aJaud HE OTBJICKAJIM OT TJABHOIO: OCMBICIEHUS HJIEU U CYTH
pUMeHseMbIX MeTonoB. Clenyer BcerjJa yKa3blBaThb MPUMEPHI NMPAKTUYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHHUH U HOpMyII.

[IpakTUdeckue 3aHATHA JOJDKHBI OBITH OPraHW30BAHBI IPETOJAaBATEIIEM TaKUM 00pa3oM,
9TOOBl  OCTaBAJIOCH BpeMs Ha TEPUOJUYECKOE BBINOJHEHHWE CTYyJIEHTaMH  HEOONbIION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH I IPOBEPKU YCBOEHHUS U3JI0KEHHOTO MaTepHaia.

[IpenogaBaTens, BeAyUIMl NpPAKTUYECKUE 3aHATHUS, JOJDKEH COIVIACOBBIBATH Y4eOHO-
TEMAaTUYECKHUI TUIaH 3aHATHH C JIEKTOPOM, HCIIOTIB30BATh €ANHYIO CUCTEMY 0003HAYCHUH.

[IpenogaBaTemnto ciaenyeT 10OMBATHCA CUCTEMATUYECKOI HETIPEPHIBHOM PabOThI CTYICHTOB B
TEUYEHUE CEMECTPa, HEOOXOAUMO BBISBIISATH CHIIBHBIX CTYICHTOB M TIPUBJICKATh UX K HAYYHOU padoTe,
K YYacCTHIO B Pa3HOTO pOJa OJIMMIIMAJaxX U KOHKypCax.

CTyneHT JOKEH OIIYIIATh 3aMHTEPECOBAHHOCTD MPENO01aBaTeisl B JOCTHKEHUN KOHEYHOTO
pe3ynbTara: B mpuoOpeTeHnH 00y4JaronMMUCs POYHBIX 3HAHUHN, YMEHUH U BIaIeHUs HAKOTIEHHOM
nH(popmManyen A pereHus 3a1ad B IpoecCuoHaTbHON NeSTEIbHOCTH.

6.1.1 Oo0pa3oBaTejbHBIC TEXHOJTOTHH

[IpoBeaeHue 3aHATHII U aTTECTAIIMA BO3MOXKHO B TUCTAHIIMOHHOM (pOpMaTe ¢ MPUMEHEHUEM
CUCTEMBI IUCTAaHIIMOHHOTO 00yueHus: yauepcutera (C1O-LMS) Ha ocHOBE pa3paboTaHHBIX
kadenporr «MareMaTtnkay SJIEKTPOHHBIX 00pa3zoBarenbHBIX pecypcoB (DOP) mo Bcem pasznenam
IIpOrpaMMsl (cM. 11. 4.4).
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HOpH,Z[OK MMPOBCACHUA pa60T B AUCTAaHIHUOHHOM q)opMaTe YCTaHaBJIMBACTCA OTACIIbHBIMU
pacropspKeHUSMHU TTPOPEKTOpa Mo yueOHOH paboTe u/Wiu IIEHTPOM y4eOHO-METOIMUECKONU paOoTHI.

6.2. Meroanueckne yKasaHus 1J1s1 00y4AOUIUXCS 110 OCBOCHHIO
AUCHUTLTHHBI

Pasznen 1: nudgdepenunanbHoe HcHUCTeHNEe PYHKIUI 0JHOI NTepeMeHHOM

[Tpu n3yuenun nuddepeHnnanbHOro ucYucaeHus (GpyHKIUI OAHOIN MepeMeHHo oOpaTuTe
BHUMaHHE Ha MOHATHE Ipejena QyHKIUN B TOUKE U METObI ero BeruucieHus. [Ipenen — onHo u3
OCHOBHBIX TOHATHH MaTeMaTW4ecKoro aHainm3a. [lpu BBIUMCIIEHUH TpenesioB (YHKIUH HAJO,

NPEX/e BCEro, BBUICHUTH XapaKkTep HEONpPeeeHHOCTH 9, f, 0-00,00—00,1" |. Yrobsr
00

OBJIQ/ICTh TEXHWKOHN pEIIeHUs 3aJad Ha BBIYUCICHHE NPEAENOB, HAI0 3HATh JBa 3aMe4aTelIbHBIX

npenena, TabluIly 3KBUBAJICHTHBIX OSCKOHEYHO MallblX, MpaBuwio Jlonurans, pa3iuyHble IpUEeMbl

PaCKpBITHSL HEOTIPEIEIIEHHOCTEH B 3aBUCHMOCTH OT BHJA ()YHKIIUU U PEIIUTH JOCTATOYHO OOJIBIIOE

KOJINYECTBO 3a/1a4.

[Ipr wm3ydeHUHM TeM, MOCBSIIECHHBIX MPOU3BOMHOW W auddepeHnnany (QyHKIUH, HAI0
OCMBICIIUTh UX T€OMETPUUECKUN CMBICI, IOHUMATh paziInuue MeXAy HUMHU (IuddepeHnuan - 3To
rJIaBHAas JIMHEWHas dYacTh mnpupamieHus QyHkiun). TBepmo 3HaTh (Kak TaONHIly YMHOKEHHUS)
¢dopmynbsl  auQepeHIMpPOBaHUS  OCHOBHBIX  3JEMEHTapHbIX  (QYHKIMH M [paBuia
muddepeHnupoBanus (Bce, KOHEYHO, HO OCOOEHHO TpaBmwio TUGHEPCHIMPOBAHUS CIIOKHOM
GbyHKIUN).

OOparuTe BHIMaHUE TaKke Ha 0COOCHHOCTH nuddepeHmpoBanns GyHKINH, 3aJaHHBIX B
HesIBHOU (opMe, mapaMeTpUIecKy, Ha prUeM JiorapudMuieckoro 1udhepeHupoBaHms.

Cremyer 4eTKO 3HATh U YMETh IIPUMEHSATH allTOPUTM HCCIIEIOBaHUS (QYHKIUN U TIOCTPOCHUS
rpadukoB: ompeaeneHUEe TOYEK pa3pbiBa (M WX KIacCH(PHKAIMIO), acUMNTOT Tpaduka
(BepTHKaNbHOM, HAKJIOHHOW, TOPU3OHTAIBHON), HEOOXOAUMBIE W JIOCTATOYHBIC YCIIOBUSA
MOHOTOHHOCTH (DYHKIIMH, CYILIECTBOBAHUS JIOKAJIBHOIO 3KCTPEMyMa, IPOMEXYTKOB BBIMYKIOCTH U
BOTHYTOCTH (D)YHKIIMU M TOUYEK Tepernoda.

Pa3nen 2: nudgdepeHunanbHoe HCHUCTeHNE PYHKIUI HECKOJIbKHUX MePeMEeHHbIX

[Ipu n3ydeHuu 1aHHOrO pas3zesia 0OpaTUTe BHUMAHUE Ha TO, YTO (PYHKIMS ABYX IEPEMEHHBIX
HMMEET HaITISAHBIA TCOMETPUYECKHUM CMBICII — 3TO IIOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE

Hamo ocMbICIUTh TOHSATHS YacTHBIX NPOW3BOMHBIX M ToiHOro auddepennmana u
0COOEHHOCTh HMX BBIYMCICHMS, OBJIAJETh TEXHUKON BBIUMCIEHUS MPOU3BOIHBIX OT CIOKHOU
(GYHKIIMM HECKOJIbKUX TepeMeHHbIX. Cremyer oOpaTHTh BHMMAaHHE HAa TO, YTO IS (YHKIHA

z=12(X,y) cMmemaHHble 4YACTHBIC TNPOU3BOJHBIE BTOPOrO TOPAAKA PABHBI MEXTy COBOL:
2 2
0’z 0z
oxoy  Oyox
Jlnst QyHKIMHM HECKOJIBKHX MEPEMEHHBIX CKOPOCTh M3MEHEHUS ()YHKIIMH B TPOHM3BOJIHHOM
HAIIpaBJICHUU XapaKTCPU3YCTCHA HpOI/I3BO,Z[HOI71 N0 HaAIlpaBJICHUIO, a HauOOJIbIIIAS CKOPOCTh
n3MeHeHUs QyHKUMU OyJeT B HallpaBJIC€HUH BEKTOpa rpaiueHTa.

Cnenyer oOpaTuTh B 3TOW TeMe BHHUMaHHE Ha HEOOXOJUMOE M JOCTAaTOYHOE YCIIOBUS
CYyIIIECTBOBaHUS IKCTpeMyMa QyHKIIMA HECKOJIbKUX MTEPEMEHHBIX.

(Teopema IlIBapia), To ecTh MOPs 10K TUdEepeHIMPOBaHNS HE UMEET 3HaUCHHUS.

Pa3nes 3: uHTErpajibHOE HCUHCIEHHE

B uHTErpaIbHOM MCYUCIICHUH perIaeTcs 3aa4a, o0paTHOM TOM, KOTOpasi pacCMaTpyBaiach B
i QepeHInaIbHOM HCYHUCICHUU: HEOOXOAMMO HAWTH JUIS JaHHOW (QYHKUIUH f (x) TaKyIo

(GyHKIMIO, TPOU3BOAHAsA OT KOTOpoW Obla Obl paBHa 3amaHHOil. MHTerpupoBanue ¢QyHKUHN —
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JOCTAaTOYHO CJOXHBIM pa3fen MaTeMaTWKH, OBJAJeTh KOTOPBIM MOXHO TOJIBKO, €CIH CTYJCHT
«BO3BMET» AOCTATOYHO OOJIBIIOE KOJIMYECTBO HHTETPAIIOB Pa3HOTO TUIIA.

Hano tBepo 3HaTh TaOMUIy MHTETPATIOB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKINI, OCHOBHBIE
METOAbl MHTETPUPOBAHHS (3aMEHAa TEPEMEHHOW, TMOoABeJAeHUE Toa 3HakK auddepeHimana,
WHTETPUPOBAHUE II0 YacTsAM, MPHEMbI BBIUYMCICHUS HMHTETPAJIIOB OT PALMOHAIBHBIX ApoOei, ot
Pa3HOTO THUITA TPUTOHOMETPUIECKUX (PYHKIINHN).

Hano ocMBICIUTH €IMHCTBO TOAXOAAa K TIOCTPOCHUIO ONpEICNCHHBIX, KpaTHBIX,
KPUBOJIMHEWHBIX, TTOBEPXHOCTHBIX UHTETPAJIOB — MOCTPOCHHUE HEKOTOPOW MHTETPAIIbHON CYMMBI U
MIpEACIIbHBIN IEPEXOL.

3HaTh TEOMETPUUYECKHI CMBICT M OCHOBHYIO (DOPMYJy BBIUHCICHHS OIpPEIEICHHbBIX
uHTerpaigoB — (opmyny Heiorona — JleiiOHuIa, reomerpuueckue U (PU3NYECKHE MPUIOKECHHUS
OTIpe/IeNIEHHBIX U KPATHBIX HHTETPAJIOB, yMETh HAXOAUTH IJIOLI/1b INIOCKOU GUTYPBI, JJTUHY KPUBOM,
00BEM U TIIOMIA/(b TOBEPXHOCTH TEJ BpAILICHHS.

7. ®DoHI OLICHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHs
JIns KOHTPOJIS YCIIEBAGMOCTH W KadecTBa OCBOCHUS JTUCIMIUIMHBI HACTOSINEH MPOrpaMMon
MIPETyCMOTPEHBI CIICTYIOIINE BUIBI KOHTPOJIS:
— KOHTPOJIb TEKYIIEH YCIeBaeMOCTH (TEKYIIUH KOHTPOJIB);
— TPOMEXKYTOUYHAs aTTecTanus (9K3aMEH).

HaumenoBanune

KOHTPOJIA Kpatkas xapakrepucTuka KOHTPOJISA
pe3yJIbTaToOB pe3yIbTATOB OOYUCHHS

o0yueHuUs

Bun xouTpons
Ne /i pe3yabTaTOB
oOydeHus

OObyuaromuiics B TE€YEHUE cemecTpa
PacuetHo- CaMOCTOATCIIbHO BBIINIOJIHACT P pPacCYCTHO-
1 rpaduyeckas Texkymuii rpadguyeckux paboT mo Teme paszzmena. [lpu
pabora IPOBEPKE IMPET0IaBaTeNlb OLEHUBACT KaYECTBO
ohopMJICHHSI, MPABUIBHOCTH PACUETOB.

Pemenue KOHTPOJIbHOM paboThI
OCYIIECTBIICTCS HA TOCIEAHEM  3aHATUH
u3ydaemoro pasnena. KonTtponbHas pabota
Texymmmii BBITIOJTHSCTCS WH/IUBUYaTbHO KaXJIbIM
cryaeatoM. Ilpu mpoBepke mpenoaaBaTelb
OLICHMBACT MPABWILHOCTh  IPOU3BEICHHBIX
pacyeToB.

2 KoHntposbHas
pabota

TectupoBanue MNPOBOAUTCS HA IOCIETHEM
3aHATUM M3yd4aeMoM TeMbl. TecTtupoBaHue
ocyllecTBIseTcs, OO0  TpU  T[OMOIIU
3 Tect Tekymmit KOMIThIOTEPHOM CHCTEMBI TECTUPOBAHUS, JINOO C
WCIIOJIb30BaHUEM BBIJAHHBIX TECT-33JaHUM Ha
Oyma)kHOM HocuTene. B pamkax TecTupoBaHUs
IPOBEPSIETCs 3HAHNE TEOPETUUECKON Oa3bl.

[TpomexyTouHast arrectanusi OOydYalOIIMXCS B
dopMe 3K3aMeHa MPOBOAMUTCS MO PE3yJIbTaTam
BBITIOJIHEHHUSI BCEX BHJOB Yy4eOHOW paboThl,
NPEeTyCMOTPEHHBIX yUEOHBIM IIJIAHOM IO JaHHON
JUCUUIUIMHE,  [pH  3TOM  YYHTHIBAIOTCA
PEe3yIbTATHI TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH B
TedeHue cemectpa. OIeHKa CTeNeHN JOCTH)KEHUS
00y4aloUMMuUCS  TUIAHUPYEMBIX  Pe3yJIbTaToB
Oo0y4eHHSI 10  JUCHUIUIMHE  MPOBOJHUTCS
npernojiaBaTeNieM,  BEAYIIMM  3aHATUS 110
JUCLUTUIMHE METOJIOM JKCIepTHOH omeHku. [lo
UTOTaM _ TIPOMEXKYTOYHOW  aTTECTALMH  TIO

4 OK3aMeH [IpomexyTouHbIN

16




«XOpOoLo»,
«HCYOOBJICTBOPUTCIILHO».

JVCHUIIJIMHE BBICTaBJISAETCS OLICHKA «OTINYHOY,
«YIOBJIETBOPUTEIILHO

NI

7.2. llIka/1a ¥ KPUTEPHHU OLICHUBAHMS Pe3yJIbTATOB 00y4eHUs

[TokazaTenem OLIEHMBAHHMS KOMIIETEHIIMH Ha pPAa3IMYHBIX d3Tamax HUX (HOpMUPOBAHHS SBISETCS
JOCTHKEHHE 00yUYaloIMMHUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00YUYEHHs [0 JUCLUIUIMHE (MOJIYJIIO).

Kputepum oniennBanus

IHoka3aresanb
HeyaoBieTBOPUTEIBLHO | YIOBJETBOPHUTEIbHO Xopomo OT1anyHo
3HATh: OO0yuaromwmiics OO0yuaromwmiics Oobyvarommii | OOyyarorm
TEOPETHUUECKUE | JEMOHCTPUPYET MOJHOE | JEMOHCTPUPYET cA rcs
OCHOBBI OTCYTCTBUE WUJIU HETIOITHOE JEMOHCTPHPY | AEMOHCTPHU
MaTeMaTHYeCKO | HEJJOCTATOYHOE COOTBETCTBHUE €T YaCTHYHOE | pyeT
ro aHau3a. COOTBETCTBHUE CJEAYIOIINUX 3HAHUM: | COOTBETCTBUE | MMOJTHOE
CJEAYIOIINX 3HAHUI: TEOPETHYECKUE CIEAYIOIHUX | COOTBETCTB
TEOPETUYECKUE OCHOBBI | OCHOBBI 3HAHMIL: ne
MaTeMaTH4eCKOTO MaTeMaTH4eCKOTO TEOPETHYECK | CICAYIOIINX
a”aau3a. a”aau3a. ne 3HAHUU:
MaTeMaTh4yec | TEOpEeTHYEC
KOTO KHE OCHOBBI
aHajmn3a. MareMaTuye
JlomyckatoTc | CKOro
s aHaIu3a.
He3Haunutenb | CBOOOIHO
HbIE OLIMOKH, | OTIEpUPYET
HETOYHOCTH, | MPHUOOpPETEH
3aTpyAHEHUS | HBIMHU
npu 3HAHUSIMU.
AHAJIUTUYECK
ux
onepanusx.
YMeETh: OOyuarommiics He ymeetr | OOydarommiics Ob6yuarommii | OOy4varoru
pemars 3aa4i | WU B HEJOCTATOYHOU JEMOHCTPUPYET cs s
U YOPAKHEHUSI | CTENIEHU yMEET: HETIOTHOE JEMOHCTPHUPY | AEMOHCTPHU
WCTIONb3YS pemaTh 3aJa4u U COOTBETCTBHUE €T YaCTUYHOE | pyeT
OCHOBHBIE YOPAKHEHHS UCHIONB3Ysl | CACAYIOIIMX YMEHUN: | COOTBETCTBHE | IOJHOE
METO/IBI, OCHOBHBIE€ METOJIBI, pemaTh 3a71a4u 1 CJICAYIOIHUX | COOTBETCTB
W3YUYEHHBIE B W3Y4YEHHBIE B Kypce YIOPaKHEHUS YMEHUM: ue
Kypce MaTeMaTHYECKOTO WCIIONb3YSl OCHOBHBIE | pEIIaTh CJEYIOIINX
MaTeMaTHYeCKO | aHaIHu3a. METO/Ibl, U3YUYCHHBIC B | 33/1a4U U YMEHUI:
ro aHanu3a Kypce YOPaKHEHUS | pelaTh
MaTeMaTH4eCKOTO UCIIONb3YS 3a/1a4u U
aHaIu3a. OCHOBHBIE YIOPAKHEHH
Honyckarorcs METO/IbI, s
3HAUYUTENbHbIE W3YUYEHHBIE B | UCTIOJB3YS
OILIMOKY, TPOSIBISIETCS | Kypce OCHOBHBIE
HEJIOCTAaTOYHOCTh MaTeMaTh4yec | METOJBI,
YMEHUH, TI0 PSTY KOTO M3y4YCHHBIE
roKasaTesei, aHaju3a. B Kypce
oOyJaromuics YmMmenus MaTeMaTude
WCIIBITHIBAET OCBOEHBI, HO | CKOTO
3HAYUTEIbHbIE JOTTYCKAIOTCSI | aHAJIM3a.
3aTpyAHEHUs IPU HezHauntenb | CBOOOIHO
ONEepUPOBAHUU HBIE OIIUOKH, | OTIepUpPYET
YMEHUSAMHU MPU UX HETOYHOCTH, | MPHUOOpPETEH
TepeHoce Ha HOBBIE 3aTpyJHEHUSI | HBIMHU
CUTYaIlUH. npu YMEHUSMH,
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AHATUTUICCK | IPUMCHSICT
ux VX B
orepanusx, CUTYaIUAX
nepeHoce MOBBILICHHO
YMEHUH Ha 71
HOBBIE, CJIOHOCTH.
HECTaHJIapPTH
bl€ CUTYAIIUH.

BJIA/I€Th: OOyuarommiics He | OOyyJaronuiics B Ob6yuarommii | OOy4varoru

HaBbIKaMU BIIaJICET 17003 B | HEJJOCTATOYHOM Csl YaCTUYHO | Hcs B

MIPUMEHEHUS HEJIOCTATOYHOM CTEIMEHU | CTETICHH BIAJCET: BJIAJICET: TIOJIHOM

MaTeMaTHYeCKO | BIaJeeT HaBbIKaMU HaBbIKaMU o0Bneme

TO aHAJIM3a K HABBIKAMU TIPUMEHEHUS | IPUMCHCHUS NPUMCHCHUS | BIIAJICCT:

€CTECTBEHHOHA | JIMHEHHOM MaTeMaTHIeCKOTrO MaTeMaTH4eC | HaBBIKAMU

YYHBIM MaTeMaTH4eCKOTro aHanM3a K KOTO aHallu3a | MPUMEHEHH

(bu3uyeckuM U | aHAMH3a K €CTECTBEHHOHAYYHBIM | K s

TEXHHYECKUM) | €CTECTBEHHOHAYYHBIM (puznueckum u €CTEeCTBEHHO | MaTeMaTH4e

3a71a4aM. (pusmueckum u TEXHUYECKUM) Hay4HBIM CKOro

TEXHUYECKUM) 3a7lauaM. | 3ajjadyaMm. (pusmyeckum | aHanmza K

OO6yuarommiicst u €CTECTBEHH

WCTIBITHIBACT TEXHHYECKUM | OHAYYHBIM

3HAYUTEIIbHbIE ) 3aa4am. (puzngecku

3aTpyIHEHUS MpU HaBbiku MU

MIPUMEHEHUN HAaBBIKOB | OCBOEHBL, HO | TEXHUYECKHU

B HOBBIX CUTYaITUsX. JIOTIYCKAIOTCS | M) 3aJja4aM.
He3HauuTens | CBOOOAHO
HBIC OIIUOKY, | MIPUMEHSIET
HETOYHOCTH, | MOJIyYEHHBI
3aTpyIHEHUS | € HABBIKU B
npu CUTYaIUAX
AQHAIUTUYECK | MOBBIIICHHO
170:¢ 71
orepanusx, CJI0HOCTH.
nepeHoce
YMEHHUH Ha
HOBBIE,
HECTaHJapTH
BIC CUTYAIIUH.

IIlkana oneHNBaHUS TeKYLIEro KOHTPOJIS.
HaunmeHnoBaHue KOHTPOJIA 11
KaJja OIlCHUBaHUS Omucanue

pe3yJIbTaTOB O0YUYCHHUS

PacuerHo-rpaduueckas padota

OtnuyHo - Pabota cnana B
CPOK, pacueTHas U
rpaduueckas yactu
BBITIOJTHEHBI BEPHO, JINOO
UMEIOTCSl HEI0UEThI, He
BJIMSIIOIINE Ha KOHEYHBII
pe3ynbTar.

Xopo1Io - pacyeTHas 4acTb
BBITNIOJIHEHA BEPHO, B
rpauIecKoi 4acTH eCTh
3aMeYaHus

Y 10BIIETBOPUTEIILHO - B
pacueTHOM 4acTH ecTh
3aMeyaHusi, METO1

3aganue Ha PI'P BrimaeTcsa Ha
MEPBOM 3aHSITHU
COOTBETCTBYIOILETO pa3aeia
MUCIAIUINHGBI U CAAETCS 110
OKOHYAHUH U3y4ECHUS
COOTBETCTBYIOILETO pa3aeia
mucnuriHael. PT'P 1oimkHEL
OBITh BBLIMIOJHEHBI U
0(OPMIICHBI B COOTBETCTBUHU C
TpeOOBAHUSIMHU METOANIECCKUX
yKa3aHui Kadeapsl.
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BBITTOJTHEHHSI TpaduIecKoit
YacTu BBIOpaH BepHBIN
HeynosneTBopuTenbHO - B
pacueTHOU u rpadudecKon
4acTsX €CTh rpyObie
3aMeYaHusl.

Kontponbnas padora

OtinnyHoO - PaboTa BBICOKOTO
KauecTBa, YPOBEHb
BBITMIOJTHEHHSI OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
coJiep:KaHue Kypca OCBOCHO
MOJIHOCTHI0, 0€3 MPoOeIIoB,
HEOO0XOIMMBIC TIPAKTUIECCKHE
HaBBIKU PAOOTHI C OCBOCHHBIM
MaTepuaaoM chOpMHPOBAHBHI,
BCE IPEyCMOTPEHHBIE
mporpamMmoi 00ydeHust
yueOHbIe 3a/JaHHsI BBITIOJTHEHBI,
1100 HEKOTOPBIE U3
BBITNIOJTHEHHBIX 3a/1aHui
coJiepKaT HE3HAUUTEIbHbIE
OLIMOKH

Xopo1o - YpoBeHb
BBITMIOJTHEHUSI paOOThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUYECKOE
coJiep:KaHue Kypca OCBOCHO
YaCTUYIHO, HO MPOOEITBI HE
HOCSIT CYILIECTBEHHOTO
XapakTepa, He0OXOMbIe
MPAKTHYECKHE HABBIKU PaOOThHI
C OCBOEHHBIM MaTEpUajIOM B
OCHOBHOM C()OPMHPOBAHBI,
HEKOTOpBIE BUJIBI 3a1aHUI
BBITIOJTHEHBI C OLTHOKaMHU.

Y 10BIIETBOPUTEIIBHO -
TeopeTtnueckoe cofepxaHue
Kypca OCBOEHO YaCTU4HO,
HEOOXO0JUMbIE TPAKTHUECKHE
HaBBIKH Pa0OTHI HE
chopmMupoBaHbl, OOJTBITUHCTBO
IIPEyCMOTPEHHBIX
IIPOTpPaMMOM 3a1aHUM He
BBITNIOJIHEHO; TIPU
JIOTTOJTHUTEIbHOM
CaMOCTOSITENILHOM paboTe Hal
MaTepUaIoM Kypca BO3MOMXKHO
MOBBILICHHE KauecTBa
BBITTOJIHEHHSI YI€OHBIX
3aJlaHUMN.
HeynoBneTBopuTensHO -
TeopeTtnueckoe cofepxaHue
Kypca He OCBOEHO,
HE00XO0IMMbIE MPAKTUUECKUE
HaBBIKU pabOTHI HE
c(hopMHUPOBaHBHI,
IPELyCMOTPEHHbIE

3armra TeMBI BKIIOYAET
pelieHue 3a1a4 B ayJMTOPUHU B
TEUEHHE OJTHOU Maphbl U
MPOXOJUT MOCIE U3YUCHUS
COOTBETCTBYIOIIETO

pazzaena. bunersl cocTosT U3
BOITPOCOB, TTO3BOJISOIINX
OLIEHUTH C(HOPMUPOBAHHOCTD
KoMIleTeHIIni. Ha oTBeTHI
orBoauTcA 1,5 ygaca.
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IIPOrpamMMOM 3aaHus He
BBIIIOJIHEHBI

TectupoBaHue 1Mo NPONACHHON
TeMe

Tect conepxur 20 3agaHui,
MPaBUIBHBIN OTBET Ha |
3aJlaHUEe COOTBETCTBYET |
6auty. Bpems TectupoBanus -
30 munyT. CTYyIEHTY
MPEIOCTABIISETCS ABE MOMBITKH
JUTSL TIPOXOXKIEHHUS TECTa.
MakcumaibHas OIICHKa 3a TeCT
- 20 6amnoB. Tect cunraercs
YCIENTHO MPONACHHBIM, €CITH
CTyJeHT nai He menee 60%
MPAaBIILHBIX OTBETOB (HaOpa
He MeHee 12 0amoB).

TectupoBanue
OCYIIECTBIISIETCS, TNOO TPH
MOMOIIY KOMIIBIOTEPHOM
CUCTEMBI TECTUPOBaHMSI, TUOO
C UCMOJIb30BAaHUEM BbIJAHHBIX
TeCT-33JaHui Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYILECTBIISIETCA MPOBEPKA
TECTa HK3aMEHAaTOPOM U
BBICTABIISIETCS OLIEHKA
COIIaCHO METOJUKE
BBICTaBJICHUS OLIEHKH.

HIkana oueHMBaHUSI IPOMEKYTOYHOM aTTECTANMH: IK3aMEH.

IITkana oneHUBaHUA

Onucanue

OTIINYHO

BrinmonHeHb! Bce BUABI yueOHOU paboThl, MPEeyCMOTPEHHbBIE YUeOHBIM
miaHoM. CTyleHT AEMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHUH,
HAaBbBIKOB IPUBCACHHLIM B Ta6n1/1uax II0Kas3aTeisiM,
HpHOGpeTCHHBIMI/I S3HAaHUSIMHU, YMCHUSAMU, HABBIKAMH, IPUMCHACT UX B
CUTYallUAX TMOBBIIICHHOW CIIOKHOCTH, HE HCHBITHIBACT 3aTPyAHEHUN
MIPU AaHATTUTHYECKUX ONepalusix, IepeHoce 3HaHU 1 YMEHUI Ha HOBBIE,
HCCTaHJAPTHLIC CUTYalluH.

orepupyer

Xopomo

BoinonHeHs! Bce BUABI yueOHOU paboThl, IPEyCMOTPEHHbBIE YUEOHBIM
w1aHoM. CTyJEHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMU,
YMEHHUH, HaBbIKOB IIPUBEJCHHBIM B Ta0JINIaX TIOKA3aTEeNsIM, OEPUPYET
PUOOPETEHHBIMU 3HAHUSIMHU, YMEHHUSIMH, HaBbIKAMU, IPUMEHSIET UX B
CUTyallUsIX IOBBILIEHHON CJIOKHOCTH.
JIOIYIIEHbl HE3HAYUTEbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS MIPH
AHAJMTUYECKUX OIEepalusaX, INepeHoce 3HAaHUW U yMEHHH Ha HOBBIE,
HECTaHIapTHbHIE CUTYAIUH.

I[Ipu »sTOM MOryT OBITH

Y 10BIIETBOPUTEIIHHO

YMEHHUH,

3HA4YUTCIIbHBIC

HAaBBIKOB

BoinonHeHs! Bce BUABI yueOHOU paboThl, IPEyCMOTPEHHbIE YUEOHBIM
w1aHoM. CTyAE€HT JEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HAHMU,
IIPUBEICHHBIM
JIONTyCKAlOTCA  3HAYMTEJbHBIE OIIMOKH,
3HAHWM, yMEHUH, HaBBIKOB I10 Py NIOKA3aTeNIel, CTYJEHT UCIIBIThIBAET
3aTpyJHEHUS TIPpU OIEPUPOBAHUU
YMEHHUSMU IIPU UX IEPEHOCE HA HOBBIE CUTYALIHH.

B Ta6nnuax IIOKa3aTcisiM,
MIPOABIACTCA OTCYTCTBHC

3HaHUAMH H

HeynosnerBoputenbHo

He

YMEHHUH,

BBITIOJIHEH

HaBBIKOB

oIMH wWind Oolee
IPEyCMOTPEHHbIX Y4YeOHbIM IUIaHOM. CTyAEHT JIeMOHCTPUpPYET
IIOJIHOE€ OTCYTCTBHE WM HENOCTaTOYHOE COOTBETCTBUE 3HAHUMU,
IIPUBEICHHBIM
JIONTyCKAlOTCA  3HAYMTEbHBIE OIIMOKH,
3HAHWM, YMEHMI, HABBIKOB 110 PsAY IOKA3aTENeH, CTYJEHT HE MOXET
OIEpPUPOBATh 3HAHUSMHM M YMEHMAMHU IIPH UX IIEPEHOCE HAa HOBbIE
CUTYaLINH.

BHUJIOB y4eOHOH paboTHI,

B Ta6nnuax IIOKa3aTcJsiM,
MIPOABIACTCA OTCYTCTBHC
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7.3 OueHOYHbIE CpeACTBa
7.3.1 Texkymuii KOHTPOJIb

KommiekT 3aganuii
JJIS BBITIOJIHEHUS pacyeTHO-rpaduuyeckux pador (PI'P)
0o pucuumnianHe «MaTreMaTH4eCKUH aHaJIn3»

Teopus npenenos u 1uddepeHuuposanue GyHKUHU OAHON NepeMEHHOM

1. Halitu npenensr:
im Nn+2—=38n* +3

(Z—n)2 —(1+n)2

, 1

2 2
’H“"(l+n) —(Z—n) n—e {‘/n+5+n
2n* +3 g
. n . 3n+1
hm( > ] , llmn(\/n2+1—n), i (2210 "
n— 2n + 1 n— n — 0 n + 1 ’
. 2xP+11x+15 ) 4x*
lim——MM ——. lim——.
x>-3 x+3 x>0 gin” 3x
omt 5t . sin3x ) x
im—————- lim > lim (1 - 3x)mg
nowo 3L 4 G X201 _ ¥ x40
0, x<-rx
2. UccnenoBaTh Ha HEMIPEPHIBHOCTD U BBIMIOJIHUTD YePTEXK: ¥ =<sinx, —7 <x<0
7, x>0

3. Haiiti npou3BoaHyI0 QyHKIUU:

2(3x" +4x —x-2) y = Inarcsinv1-e>".

151+ x '

y:

37 +1

tgx—ctgx X

7 )

(8]
~
w
“

y = arctg

1

V1-2x°
y=arctg’ In Jx y=(\/;)

x+2

cosb6x

- +sinln2x
Y 3sin(12x +1)

y= arc‘[g2

3

. x

sin(x—2y)+—="7x x=e"'cost, y=e' cost
Y

4. CocTaBUTh YypaBHEHUs KacaTEeIbHONW M HOPMaJIM K JaHHOH KPHUBOW B TOUKE C aOCIMCCOH X, :
2
y=x +8J/x-32, x,=4.

1
2
5. IIpoBecTH MOJIHOE UCCIIEAOBAHUE U TIOCTPOUTH TpapuK f (x) =x"+—

DOYHKIHUA HECKOJbKHUX MepeMeHHbIX
B x> +3y°

1. Halitn yacTHBIE NPOM3BOIHBIE BTOPOTO TMOPS/IKA, yOSIUTCS, UTO Z, =2 @ Z
Xy

yxt
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2

2. Haiitu rpaguent ¢pyukiun z = f(x,y) BTOouke M (x,,),): z= yT , M,4,6).
X

3. HccrenoBaTh Ha 9KCTPeMyM QYHKIHIO Z =X —X+ " +2Y.

HNuTerpupoBanue
BbIuucuTh HeonpeaeJeHHbIe HHTErPaJibl
dx -
[————, [x-27%dx, I(X+1)ede, [xcos3xdx, [e*cosxdx,
2(x+ \/;
dx dx x+18 d x+1 sin’ x
2 b _[ 2 2 x b _[ 2 dx b J‘ 2 dx 2
x*—6x+18 x°+6x+5 (x—6)(x+2) x*+3 cos” x
BoluncauTh onpeesieHHbIE HHTETPAJIbI
7.6 1 dx 1 e dx
[ 3sin® xcos xdx, [———, [(x—De'dx, [——,
0 04/1+3x 0 1 xV7+1Inx
6 dx 2 14 x7 <+ dx Lx® +2x
[——, | dx, [—— [———dx,
11++/3x-2 22 arctgx 1(3x+5) o x”+1
3 x3 2 7.6 1 dx
2 .
[ —dx, [V4—x"dx, j3sm2xcosxdx , '[—,
0 A1+ x> 0 0 o V1I+3x
1 e
dx
I(x—l)e"dx, I—
0 L XA/ 7+1Inx
HecoO0cTBeHHBIE MHTETPAJIbI
1. Ykaxkute, Kakoil U3 HECOOCTBEHHBIX WHTETPAJIOB SIBISIETCS CXOASIIAMCS
[Vxdx, [x7dx, [Jx'dx.
1 1 1
2. BBIYUCIIUTD UHTETPAJl, YCTAHOBHUTD €I'0 CXOIUMOCTb MM PACXOAUMOCTD | o
o4 x
3. BIUMCIIUTD MHTErpajl, yCTAHOBUTB €r0 CXOJMMOCTb HJIH PACXOAUMOCTh | In xdx
1
. a dx
4. BeIYHCIUTh HECOOCTBEHHBIH HHTETPal |[——, yCTAHOBUTH €r0 CXOAUMOCTD I
04/x
PacxoIUMOCTb.
1
§ dx
5. Boraucnnts HecOOCTBEHHBII HHTErpal | — -, YCTAHOBUTH €I0 CXOAMMOCTD MK
-1
PacxoUMOCTb.

KpaTHble HHTErpaJjibl
1. U3MeHUTH MOPAAOK UHTCTPUPOBAHUA B JIBOMHOM HHTCrpaje

2 6—x 1 2-y
a. [dx [ f(x,p)dy, b. [dy [ £ (x, p)dx.
0 2x 0 J;
2. Beruncnuth H(IO — x> = y?)dxdy, D= {(x,y)| 1<x<2, 0<y<2}.
(D)
3. Beruuciauth

”(12)62)/2 +16x°y’ )dxdy;
D

D: le,y:xz,y=—\/;.
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4. BEIYUCIUTH

[[(x* + y)dxdy, D — MHOXeCTBO TOUEK TIOCKOCTH, OTPAHUYEHHOE IMHUSAMH
(D)

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

5. Haiiti miomiaas GUrypsl, OrpaHUuYE€HHON TaHHBIMU JTUHUSAMHA

y=3/x, y=4e', y=3, y=4.

6. Haiiti 1iomaas GUrypsl, OrpaHHYeHHON IMHIAME Y = X, y=—x+2

8. Haiiti 06beM Tena, NoIy4eHHOro BpaleHrueM Bokpyr ocu OY ¢urypsl, orpaHiYeHHOM
maHESIME Y =X, y=1, x=0.

9. Haiftu 00beM Tela, moJIy4eHHOTO BpameHneM Bokpyr ocu OX ¢urypsl, orpaHU4eHHON
MHEAMH Y =X, Y =X.

KouTtpoJbHbie padoThl (IpuMepbI)

Bapuanrt

1. IToctpouts rpaduk: y =3cos2x

2. Haiitu npenensi:

_ 2 2 3 _
1 lirg(s 11)2+(5+I’l)2 ) 1 2Cvos2x 3) lim)g x2 x _2
s (5 n) —(5+n) ¥—0 _ =2 x0T =2x 4+ x-2
1
[2 =
4) lim XX =1 5) 1im(mj" 6) lim(x—\/xz—x+l)
=2 In(x—1) x>0\ 1+ xcosx x—n
—x, x<0

3. HccrenoBath Ha HEMPEPHIBHOCTh U BBITIONHUTB YepTesk: y =1 x°, 0<x <2

3, x>2
Bapuant
1. Haiitu npousBouyto ). :
a) y=arctg’ In 0) yZ(\/;)
x+2
3
B) sin(x—2y)+x—:7x r) x=e"'cost, y=e cost
2. Haiitu lim [l— ! j
oo\ x o arctgx

1
2
3. [IpoBecTy MOTHOE UCCIIEIOBAHUE U TOCTPOUTH rpaduk f (x) =X +—.

Bapuanr.

ou

Nel. Beruncnuth MMPOU3BOJAHYIO IO HAITPABJICHUIO a_ 1 HaWTH MOAYJIb BEKTOpA I'paIUCHTA JJI1
S

X 3
Qynxuum U = 2Xxy + T +z” Brouke A(6;9;1) B HanpasieHUy, COCTABIAIOIEM C OCIMU
y

6 T
KOOpAUHAT yIiabl COSO = ;, COSﬂ = ;, y < E

Ne2. Hccnenosarts Ha sketpemym dynxunio z = xy(1 —4x” —4y) = 5.
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- dz
N93.z:1n(y—x4), X =+/sint, y=cost. Haiitu z
t

Bapuant

Boiuucaume:

e g 2
1. . 2. 2X+1 -In xdx .
I 5V x-2 I

3 I3x2 4 . 4. ISIH 3X 5'_[ 2x-1

————Y)d
X2+4X cos 3X JA=2x— ¥
1. BbluucIUTh MHTETPANBL:
I xe ™ dx . J‘L

t . X-+/In x
N300pa3uth 007aCTh HHTETPUPOBAHHMS W H3MEHUTH IMOPSIOK HMHTETPUPOBAHUS B TOBTOPHOM
MHTErpae

0 25-%°
j dx j f(x y)dy.
-4

0
Bbruucnute mnomans GUrypel, OrpaHUYEHHOM JIMHUSAMU

y=2-x, y=x

BapuaHT 3aaHuil TPEHUPOBOYHOI'0 TECTA.

3apaun
: tes
1 yactb 1. y=sinlnx, y',y"-? 2. y=m, dy—"? 3.
X
y=3x"+xe*,x,=2,Vx=0,1, Vy-?
4. Haittu nmponsBoHyto ) :
/ ) -3
a) y — 5 Sln4 X 6) y — xarctg7x
X
B) ¢” +2 = cos3x r) X =cost+sint, y=sint—tcost
X

5. MiccnesoBats Ha oketpemyM [ (x)=(x— 3)2 (x-5).

2x

6. HaliTu uHTEpBaIbl MOHOTOHHOCTH ) =

3
. X
7. Haiitn HauGosbliee, HaMMEHblIIee 3HaYeHne GYHKIUU [ (x) = 3 16x Ha oTpe3ske [—5; 1] .

8. ITocTpouts KacatenabHyIO K TpapuKy GyHKIHHA | (x) =3arccosx’ B TOUKE X = % .

2 yacTthb 9. Haiitu npegnenst:
3+n) —(2+n) 2
1) tim ”)2 ( ")2 Dlim-E2 3) fjm XTI gy iy EY
n—® (2+n) —(l—n) =0 g™ —] >3 x° +5x +6x X_,gtg?ax
3 yacthb
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0, x<—-rx
10. HccrnenoBaTh Ha HETIPEPHIBHOCTH U BBIMTOIHHUTD YEPTEXK: y =<sinx, —7 <x<0.

7, x>0

x3

x'—4

Jlns mpoBeeHUs! TEKYILEro KOHTPOJsSl 3HAHWH CTYJEHTOB B TUCTAHIMOHHOM (opmarte B
pa3paboTaHHBIX Kadenpoit «MaTeMaTukay OHJIaWH-Kypcax UMEIOTCS MPOMEXKYTOUYHbIE (IPOOHBIE)
TECTBI.

11. TIpoBecTH OHOE HCCIEI0BAHNUE U TOCTPOUTH rpaduk [ (x) =

7.3.2. IlpomexyTOYHASI aTTECTALMA
KommniekT Bonpocos
Bonpocul k sx3ameny (2 cemecmp ounoit ¢hopmul 00yuenus)
(151 oleHKM KOMIIeTeHI[nii)

JudpdepennmanbHoe HCHHCTCHHE PYHKIUI 0JHOH NTepeMEeHHOH Komnerenuuu
[TonsiTre GyHKIMOHAIBHOM 3aBUCUMOCTH, Kiaccuukarms GyHKITHHA.
OrnipeiesieHe U TUIIBI YUCIIOBOM MOCIIEI0BATEIbHOCTH
[Tpenen 4nuCIOBOI MOCIEI0BATEILHOCTH.
ApudmeTrueckue onepanuy HaJl 1OCIeA0BaTEIbHOCTIMU
YcnoBus CYLLIECTBOBAHUS KOHEYHOI'0 npenena YUCIIOBOM
nocyenoBareabHOCTH (Teopembl Komm u BeiiepmTpacca)
BTopoli 3ameuarenpHbli penes
[Ipenen ¢yukuuu. Omnpenenenus. [eomerpudueckas HWHTEpIpETAIHS
noHsITU npenena QyHkuuu. CBONCTBA NPEEIOB
beckoHeuHO Majibie, 0E€CKOHEUHO O0IbIIHe PYHKITUN
IIepBbIil 3aMeUaTEIbHBIN PEae
beckoHeyHO Mable BETMYUHBL. DKBUBAICHTHBIC OECKOHEYHO MAJIbIe U UX
WCTIOJIb30BaHUE TIPH BBIYMCIICHUH TIpeieoB. Tabmuia SKBUBaJICHTHBIX
OECKOHEYHO MaJIbIX
HenpeppiBHOCTH QYyHKIIUHU B TOUKE M HAa TPOMEXyTKe. OJHOCTOpOHHHE
npenensl. Kimaccudukaims Touek paspbiBa rpaduka
CpoiicTBa (pyHKIIMN, HETTPEPHIBHBIX Ha OTpe3Ke (Teopembl BeitepmTpacca,
bonbuano — Komn)
[TponsBoaHas. I'eoMeTpudeckuii U GU3UICCKUNA CMBICI MPOU3BOTHOM.
KacarenbHast 1 HOpMaJb K INIOCKOW KPUBOU
Tabnuia mpou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIUN
CBsi3p MEX]y CYIIECTBOBaHUEM IPOU3BOAHON (YHKIUU B TOUKE U
HENPEPBHIBHOCTHIO (DYHKIIMU B TOM )K€ TOUKE OIK-1
[IpousBoaHas cyMMbI, MPOU3BEICHHUS, YaCTHOTO. [[pon3BoaHAas CI0KHON 1
oOpaTHO# GyHKIUI
[Tpon3BoHAs TApaMETPUYECKH 33JaHHON YHKIIMH
[TpousBogHasi GYHKIMH, 3aIaHHON HESBHO
JuddepenumpoBanne cI0KHOM MOKa3aTeIbHONU QYHKIIUU
Huddepenmmpyemocts. Juddepennman. ['eomerprueckuii cMbICT
nuddeperimana
OcHoBHBIE TeOpeMBbI AU HEPEHIINATHFHOTO UCUYHCIIeHUs (Teopema Depma,
teopeMa Poisi, Teopema Jlarpamxka, Teopema Koin)
IIpaBuio Jlonuramns
Mpnuorounen Teinopa u ero csoiictBa. @opmyina Telnopa. OcTaTouHblil
ujeH ¢opmyisl Telnopa B dopme Jlarpamxka u [lTeano
AcuMmnTotsl rpaduka GyHKIIUU
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OkctpemyM. HeobxommMoe ycioBre 3KCTpeMyma

Okctpemym. HeoOxoaumoe yciioBue 3KCTpeMyma

JlocTtaTouHble YCIIOBUS SKCTPEMyMa

JocTtatounoe yciaoBue Bo3pactanus (yObIBaHUs) (DYHKITUH

HawuOounpiiee 1 HanMeHbllee 3HaYeHHS GYHKIIMHA HAa OTPE3KE

BhImyKki10cTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yciosue
BOTHYTOCTH (BBIMYKJIOCTH)

HeoOxoaumoe yciioBue ToUky neperuda. JloctatogHoe ycioBue neperuda

OO0m1as cxema MOCTPOCHMS M MiCClIeIOBaHus rpaduka GyHKITUN

(I)yHKIII/IH HECKOJbKHUX MIEPEMEHHBIX

Komnereniuun

OnpeneneHne U TeOMETPUIECKUN CMBICT (PYHKIIMU ABYX MEPEMEHHBIX

JluauM ypoBHS GYHKIWH JIBYX EPEMEHHBIX

YacTHble TPOU3BOAHbIE (PYHKITMH HECKOJIBKUX MEPEMEHHBIX, UX
T€OMETPUUYECKUN CMBICIT

@DYHKIIMHA HECKOJIBKUX MEPEMEHHBIX, TOHITHE MOJHOTO nuddepenimana

HuddepennmpoBanne cioXHIX GYHKIUNA HECKOJBKUX MMEPEMEHHBIX

[Tpon3BOHBIC BBICIIUX MOPSAKOB (DYHKIIMHA HECKOJIBKUX MIEPEMECHHBIX.
Cwmemansble mpousBoanbie. Teopema [lBapna

ITpousBoHasi GYHKIIMH HECKOJIbKUX MEPEMEHHBIX 110 HAPABICHUIO

HpOI/ISBOI[HaFI 110 HAIIPAaBJICHUIO U I'PAAUCHT CKAJIAPHOI'O ITIOJIA

OKCcTpeMyM (QYHKIMH HECKOJIbKUX MMEPEMEHHbIX

Heo6xonumoe u 10cTaTOYHOE YCIOBUS dKCTpeMyMa (DYHKITH ABYX
[IEPEMEHHBIX

OIIK-1

HNHuTerpajbHoe HCUMCICHHE

Kommerenmn

[TepBooOpasHasi, HeonpeaAeaeHHbIH nHTerpai. Tadnuia OCHOBHBIX
UHTETPAJIOB

3ameHa NepeMEHHOM U UHTETPUPOBAHUE MO YACTSAM B HEOIPEAECICHHOM
WHTErpaje

HHTerprpoBaHue ¢ MOMOIIBIO TOIBEJACHHMS O] 3HAK AuddepeHIana

HHTerpupoBaHue palliOHAIbHBIX Apo0eit

WHTerpupoBaHue 110 4acTsIM U 3aMEHA IIEPEMEHHOM B OIPEIEICHHOM
UHTErpaje

HHTerpupoBanie TPUrOHOMETPUYECKUX (PYHKIUH, OCHOBHBIE IPUEMBI

WNHTerprpoBanne UpparmoHaIbHBIX (QYHKITUN

YHuBepcallbHasi TPUTOHOMETPUYECKAs TOACTAHOBKA

OmnpeneneHHbIN MHTErpal U ero cBoricTBa. @opmyna HeroToHa —
JleiibHuna

[TpunoxeHus onpeneseHHOr0 HHTErpaia K PeIeHnI0 TeOMETPHUECKUX U
buznyecKux 3a1a4y

Brruucnenue miomaaei ¢ moMoIib0 OnpeJeICHHOTO HHTerpaa

Brruncienue miomaay v JJIMHbBI KPUBOH, 3aIaHHON YpaBHEHUSIMU B
napaMmeTpuieckon hopme

Brruncnenue miomaay KpUBOJIMHEHHOTO CEKTOpa B MOJSPHBIX
KOOpJIMHATax

Brrancaenue JJIMHBI AYTH C IOMOIIBIO OIIPCACIICHHOIO MHTCTpajia

Beluncnenue JIMHBI 1yrd KPUBOH, 3aJaHHOM apaMeTPUYECKH

Brruncnenme o6beMa Tenna BpalleHus ¢ TOMOIIbIO OMPeIeICHHOTO
WHTErpaja

Brraucnenue mioniagu ITOBCPXHOCTHU TCJIa BpAIICHUA

OIIK-1
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Heco6cTBeHHbIE HHTErpaIbI IEPBOTO M BTOporo tuna. IlonsaTus
CXOJIMMOCTHU M PaCXOJMMOCTH HECOOCTBEHHOI0 HHTErpaja

HecoOcTBeHHBIE HHTETPaJIbI OT Pa3pbIBHBIX (PYHKIIHIM
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Tunosbie BapuaHThI OUJIETOB
o qucuuIingae «MaTeMaTHYeCKH aHAJIH3»

MHHHUCTEPCTBO OBPA3OBAHNS U HAYKU POCCUMCKON ®EJEPALINNA
®EJEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUYPEXJIEHUE BBICIIIET'O OFPA3OBAHUS
«MOCKOBCKHNH NOJIMTEXHNYECKHUI YHUBEPCUTET»
(MOCKOBCKHWH NMOJINTEX)

®daxynpreT 6a30BBIX KoMIeTeHnH, Kadempa «MaTemaTukay
Huciuminzaa «MaTeMaTHdeCKUil aHaJIu3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3zHas, HeonpeaeaeHHbIN HHTerpas. Tadauia OCHOBHBIX HHTETPAJIOB.

dx
2. BpluucnuTh HEONpPEEIEHHBIH HHTErpal f .
V5-x++/5-x

3. Haiitu rpagueHt GyHkuuu z = y,/xy B Touke M (1,4).
VKakuTe, KaKOH U3 HECOOCTBEHHBIX HHTEIPAJIOB SIBIISICTCS CXOISIINMCS

T\/;dx, Tx’3dx, T\/;dx.
1 1 1

5. Haiigure sKkCcTpeMyMBI U TOUKH neperuda Gpyukmuu y = (x —1)e .

YTBepxkeHo Ha 3aceqaHuu Kadeapsl mareMaTku «31» 03. 2026 r., mpotokomn Ne 7

3aB. kadenpoit O.M. bapanoga
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MMHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAIN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VUPEXXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHM MOJJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

®akynbrer 6a30BbIX KoMIeTeHIMH, Kadeapa «MatemaTrka»

JucuurmimHa «MaTeMaTH4eCKUN aHaIu3)
Kypc 1, cemectp 2

DK3aMeHAIIMOHHBIN onyieT No 1

1. HecoOcTBeHHbIE HHTETPAJIBI MEPBOTO M BTOPOro Tuna. [IoHATHS CXOAUMOCTH U pacXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
212

2. Haiitu npou3BoHy 0 QYHKIUH, 3a1aHHON IAPAMETPUIECKH X =——, y=—F.
1+¢ 1+¢

2 2
3. HUccnenoBaTh Ha 3KCTpeMyM QYHKIHUIO Z =X —X+ )" +2p.
7.6
4. BbIYMCAHUTD ONpeNeIeHHbIH HHTErpall I3 sin” x cos xdx.
0

5. Haiitu oO0beM Tena, MoaydeHHOTo BpamieHueM BOKpyT ocu OX (Qurypsl, orpaHUYEeHHON
3
mvuHAIMH Y =X, y=1, x=0.

YTBepkaeHo Ha 3aceqaHuu Kadeapsl MaTeMaTHKu «31» 03. 2026 r., mpoTokoia Ne 7

3aB. kadeapoit O.M. bapanosa

J1y1g mpoBeieHNs TPOMEKYTOYHOT'O KOHTPOJISl 3HAHUHM CTYJIEHTOB B JUCTAHIIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaremaTHKa» OHJIaMH-KypcaxX UMEIOTCS UTOrOBbIE TECTHI.
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