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1. Henu, 3a7a4u ¥ MJIAHUPYeMble Pe3yJbTAThl 00y4eHH s N0 JUCHUILITHHE

K oCHOBHBIM ye/1am 0CBOCHHS JUCLUILINHBI «MaTeMaTH4ecKuil aHaInu3» ClIeyeT OTHECTH:
BOCIIUTaHHE y CTYJCHTOB O0ILE MaTeMaTUIeCKON KYJIbTYPbI;
NpUOOpEeTEeHUE CTyIEHTAMHU IIUPOKOTO Kpyra MaTeMaTHYECKUX 3HAHHUH, YMEHUI U HABBIKOB,;

pa3BUTHE CIOCOOHOCTH CTYIEHTOB K MHIYKTHBHOMY U JIEAYKTUBHOMY MBIIUICHUIO HAPSIY C
pa3BUTHEM MAaTEMAaTHUYECKOU UHTYULUU;

YMEHHUE CTyIEHTaMU Pa3BUBATh HABBIKM CAMOCTOSATEIILHOTO N3yUeHUs yUeOHON 1 HayYHOU
JUTEPaTYpPBl, CONEPIKALICH MATEMaTUYECKUE CBEICHUS U PE3yJbTAThI;

MOATOTOBKY CTYJEHTOB K JIESATEIBHOCTH B COOTBETCTBUHU C KBATU(UKALIMOHHON
XapaKTepUCTUKON OakajaBpa Mo HAMpPaBJICHHIO, B TOM Yucie (pOopMUpOBaHUE YMEHUI
WCIIOJIb30BaTh OCBOCHHBIE MAaTEMAaTUIECKIE METO/IBI B MPOPECCUOHATHHON ACSITENTLHOCTH.

MOJITOTOBKY BBICOKOKBAJTM(UITMPOBAHHBIX KaIPOB, BOCTPEOOBAHHBIX B YCIOBHSIX IIH(PPOBOI
TYpOYJIEHTHOCTH U BBICOKMX TEXHOJOTMYECKUX PUCKOB COBPEMEHHON II(PPOBOI
SKOHOMUKH.

K ocHOBHBIM 3a0auam 0CBOCHUS JUCIHHUITIINHBI «MaremaTuuecKuil aHaIN3» CJICOYCT OTHCCTH:

OCBOCHHME CTYJIEHTAMHU OCHOBHBIX IIOHATHH, METOJO0B, (OpMHUpPYIOLIMX  OOLIyIO
MaTeMaTHYECKYI0 ITOJrOTOBKY, HEOOXOIMMYIO JIJIsl YCIICIIHOTO PEIISHNUs TPUKIIAIHbIX 3a/1a4;

dbopmupoBaHHEe y CTyAEHTa TpeOdyeMoro Habopa KOMITETCHIWH, COOTBETCTBYIOIIUX €0
HAMpPAaBICHUIO TIOJTOTOBKUA M 00ECMEeYMBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha pPBIHKE

Tpyna.

OOyuenue mo nucuuIUIMHE «MarteMaTudecKuil aHalu3» HampaBieHO Ha (OPMHPOBAHUE

y oOyuaromuxcs cieayromux kommnereHui B coorserctBun ¢ ®I'OC 15.03.02 «TexHonmoruveckue
MaliuHbl U 000pynoBaHue» (YpPOBEHb OakajaBpuaTa), YTBEPKIEHHBIM TpUKa3oM MUHOOpHayKH
Poccun ot 09.08.2021 r. N 728, ¢ usmenenusimu ot 27.02.2023:

Kon n HaumeHoBaHue KOMIIeTeHIIHI NHaukaTopbl 10CTHKEHUS KOMIETEHIIUH
OIIK-1. Ciocob6eH npuMeHsITh NOIIK-1.1 [Ipumensier MaTeMaTU4E€CKHUE METOIbI
C€CTCCTBCHHOHAYYHBIC 1 AJI pCHICHU MHKCHCPHBIX 3a/la4, aHAJIIU3UPYCT U
OGH.IGI/IH)KeHepHBIe 3HaHHUA, MCTObI HHTCPIIPETUPYCT MATCMATHYCCKUC MOACIIN
MaTeMaTHYeCKOro aHaJIu3a U (buU3NYECKUX MPOIIECCOB M TEXHUUECKHX CUCTEM
MOJIETUPOBaHUs B IPO(eCcCHOHATLHOM
JESATETLHOCTH

2. MecTO IMCHMILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHEI «MaremaTudecKui aHaJIu3» OTHOCHUTCA K 00s13aTeNbHOM qaCTu

obOpasoBarenbHON Tporpammel 010ka b1« /lucummimael (MoTym)y.
JucuuruinHa 6azupyeTcs Ha cleayromei, MpoiAeHHOW JUCIUIUINHE:

- TMHEeWHas anreopa.

JuctummnHa « MaTeMaTHIeCKHA aHAIH3» 00eCIIeYrBaCT U3YUCHHUE TUCITUTUINH:
B obazamenvuou vacmu:

dusuka,;
WNudopmaruka;
TeopeTnyeckass MEXaHUKA;

MeTponorm[ " CTaHOdapTU3alus;



Teopust MexaHH3MOB M MAIlVH;
ConpoTuBieHrne MaTepHuasos;
Hudposas 06paboTka CUTHAIOB;

ABTOMaTI/IBaHI/Iﬂ TCXHOJIOTHUYCCKUX MMPOLICCCOB.

B uacmu, ¢hopmupyemou yuacmuuxkamu o6pazo8amenbHulX OMHOUWEHUI!
PeBepc-MHXUHUPHHAT TEXHOJIOTUYECKOTO 000Dy IOBAHMS;
O6opynoBanue momurpaguueckoro Npou3BOACTBA;

CxeMOTexXHHKa YyCTPOUCTB MOIUTPahuIecKoro 000pya0BaHUs.

B uacmu snexmugnvix OUCYUnIuH:
OcHOBBI co31aHus IU(PPOBBIX ABOWHUKOB MOJIUTPAPHIECKOT0 000y IOBAHHUS;

anaBneHI/Ie nmponccCcaMu KU3HCHHOI'O NMKJIa TEXHOJIOTMYCCKUX MAllIWH U 06OPYI[OBaHI/I$I.

3. CTpykKTypa u coep:kaHue TUCUUIIIHHBI

OO6mas TpyJ0€MKOCTh TUCIUIUIMHBI COCTABISET 4 3auéTHBIE eAMHUITHI (144 vaca).

3.1. Buabl yueOHOii padoThI U TPYAOEMKOCTH

Ne Brt yueHoii paGoThI Koauuecto | CemecTpbl
n/n 4acoB 2
1 | AyauTopHble 3aHATHS 72 72
B Tom uucne:
1.1 | Jlexuuu 18 18
1.2 | CemuHapckue/pakKTUUECKUE 3aHATHS 54 54
1.3 | JJabopaTopHbIe 3aHATHS 0 0
2 | CamocTosiTeibHAsI padoTa 72 72
B Tom uucne:
2.1 | PTP 28 28
2.2 | IlogroroBka K ceMUHapy 32 32
2.3 | IlogroroBka K dK3aMEHY 12 12
3 | IlpomexxyTouHasi aTTecTanusi
3aver/mud.3aueT/FK3aMeH - DK3aMeH
Hroro 144 144

3.2.  TemaTnuyeckuii NJaH U3yYeHHUS TUCIHHITIMHBI

Pa3neanl/TeMbl TpyaoéMKoCcTb, 4ac

JUCIUTIINHBI Bcero | AyautopHasi padora
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Paznen 1. IuddepennuannbHoe
HCYHUCIeHHe (PYHKIUH OHOH
nepeMeHHOoi

62

24

30

11

Yucnosas [I0CJIE0BATEIBHOCTD.
[Ipenen 4nciioBO MOCAEA0BATEIBHOCTH
u ero ceorcrsa. [IpaBuia npenenbHOro
nepexona. Oynknus. [Ipenen hpyHkmm.
Teopemsl 0 npenenax GyHKIUH.

1.2

[IepBeIil 1 BTOPOU 3aMedaTebHbIE
npenensl. beCckoHeuHo Maible n
0ECKOHEYHO OOJIBIINE BETUINHBL.
OKBHBaJICHTHbIE OECKOHEYHO MaJjble
BEJIMYMHBI. PackpbiThe
HEONpeAEIEHHOCTEN Pa3HOro TUIIA.

1.3

HenpepsiBHOCTS QYHKINI B TOUKE U HA
npoMexyTke. OJHOCTOpPOHHUE
npezensl. Touku pa3pbiBa QyHKIUH, UX
Kiaccuukanms.

1.4

[IpousBonHas ¢pyHKIUU.
I'eomeTprueckuii 1 MEXaHUYECKHI
CMBICI ITpou3BoaAHOM. [IpaBuia
nuddepeHnupoBanus 1 GopMyITbl
BBIUMCIIEHUSI TPOU3BOAHBIX. Tabmuma
MPOU3BOAHBIX. TeXHUKA
nudepeHIMpPOBaHHUS.

1.5

HMuddepenuuan. [IponsBoansie u
nuddepeHIrabl BEICIINX MOPSIKOB.
[MpuGnmxEHHBIC BEIYUCIICHUS C
TOMOIIBIO AH(HEepEeHIINATIOB.

1.6

[IpaBuno Jlonurana. dopmyna
Telnopa. PaznoxeHns OCHOBHBIX
aJIeMEHTapHBIX QYHKIMIA 1o hopmyie
Teiinopa. [TpubnnxkEHHBIE BEIYUCIICHUS
¢ momombio Gopmyasl Teropa.

11

1.7

OCHOBHBIE TEOPEMBI
TQGepeHIIaTLHOT0 HCUUCTICHHS.
MOHOTOHHOCTH (DYHKITHH,
sKcTpemyMbl. HeoOxoaumeie u
JIOCTaTOYHBIE YCIOBHSI MOHOTOHHOCTH,
JIOKaJIbHOTO 3KCTpEMyMa.
HccnenoBanue BBIMYKIOCTH rpaduka
dbynkun. Touku neperuda.
AcumnToTh rpaduka QyHKIIHMH.

1.8

OObmrast cxema uccieqoBaHus (QyHKIUH
u noctpoenust e€ rpaduka. CpoiicTBa
(GyHKUMH, HETPEepBIBHBIX Ha OTpPE3Ke.
HauOonbiiee 1 HauMeHbIIee 3HAYCHUS
(GYHKIMHU Ha OTpE3KE.

11




Pasznen 2. @yHKIMSA HECKOJIBbKHX
nepeMeHHbIX

22

12

2.1

[Ipenen u HenpepbIBHOCTH. OCHOBHBIE
CBOICTBA HEMIPEPHIBHBIX (PYHKITHIA.
YacTtueie mpousBoaHbie. [TomHbIH
muddepennman. YacTable
IPOM3BOJHBIC U TU(PEpeHITHAIBI
BbIcIIUX NTOpsiAkoB. Teopema IlBapiia.

2.2

[Tpou3BoaHBIEC CITOKHON (HYHKITIH
HECKOJIbKMX NEPEMEHHBIX.
[IponsBoHas 110 HAIIPABJICHUIO.
I'panueHT.

2.3

OKcTpeMyMbl  (QYHKIUH  HECKOJBKUX
HEPEMEHHBIX. Heo6xonumeie u
JIOCTATOYHBIE YCJIOBUS IKCTPEMYMa.

Paznen 3. UnTerpajbHoe
HCYHCJICHUE

60

24

30

3.1

[TepBooOpasnas. Heonpenenénusiii
WHTErpajl ¥ €ro cBokcTBa. Tabnmia
MHTETPaJIOB OCHOBHBIX 3JIEMEHTaPHbIX
dbysKIMi. MeTo1 pa3ioKeHHUs.

3.2

WHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI
nepeMeHHOH, OIBEICHUEM I10]] 3HAK
muddepennmana. Meron
HHTCTPHUPOBAHM 110 YaCTAM.

3.3

WHTerpupoBanne panroHaIbHBIX
npobeit. UaTerpupoBaHne HEKOTOPHIX
BUI0B MPPpAIHUOHAJIBHBIX U
TPUTOHOMETPHUECKUX (PYHKITHIA.

11

3.4

3anauu, MIPUBOIAIINE K TIOHSATHIO
onpeaenéHHoro uurerpaina. Croicraa
onpenenéuHoro uHTerpana. Gopmyna
Hrrorona—IJleiiOnuna. 3ameHa
MEPEMEHHOMN U HHTETPUPOBAHHUE TIO
4acTsIM B ONpe/IeIEHHOM HHTErpaje.

3.5

[IpunoxeHus onpeneaéHHOro
MHTETpajia B TEOMETPHH U MEXaHHKE
(BBIYMCIICHHUE TUTOMIA/IeH TIIOCKUX
buryp, JUIMH KPUBBIX, 00BEMOB Te,
TJI0MIAIeH TOBEPXHOCTEN).

11

3.6

HecoOcTBeHHBIE MHTETPANIBI IEPBOTO U
BTOPOTO POJA, X CBOMCTBA.

3.7

3ajgaun, MNOPUBOIAIIME K  KPaTHBIM
uHTerpajaM. JIBOMHOM W  TpOWHOU
MHTErpajbl, UX CBOICTBA. Bhiuncienue
JBOMHBIX HMHTETPAJIOB CBEICHUEM K
MTOBTOPHBIM. I'eomerpuueckue u
¢usuueckue MPUIOKEHHUS  KpPaTHBIX
MHTErPAJIOB.

10

Hrtoro

144

18

54

72

3.3. CoaepxaHue TUCHUNITHHBI

BBenenne




[Ipenmer, 3amaun U cojepkaHue TUCHUILIMHBL. OCHOBHBIE 3Tallbl Pa3BUTHUS AUCLMILINHBL.
CtpykTypa Kypca, ero MecTo U pojb B MOATOTOBKE OakaiaBpa, CBSI3b C IPYTUMU TUCHUIUIMHAMU.

Pazgea 1. IndPepenuunanbHoe ucuncienne QyHKIU 0THOM MepeMeHHOM

Tema 1. YucnoBas mocnenoBaresbHOCTh. [Ipenen 4ucioBod MOCIenOBaTEIbHOCTH U €T0
coiictBa. @ynkuus. [Ipeaen pynkuun. OCHOBHBIE TEOPEMBI O Mpeaenax PyHKINH.

Tema 2. IlepBbiii U BTOpO 3aMeuaTenbHbIC Mpeneiabl. CpaBHEHHE OECKOHEYHO MajblX U
0ECKOHEUHO OOJNBIINX BEJIMYMH. DKBHUBAJCHTHbIE OCCKOHEYHO Malible BEJIMYMHBIL. PackpbiThe
HEONPEIEIEHHOCTEN pa3HOro THIA.

Tema 3. HenpepbIBHOCTD (DyHKIIHIA B TOUKE U Ha MPOMEXYTKE. TOUKHM pa3pbiBa GYHKLIUHU, UX
Kiaccudukanms.

Tema 4. [IpousBoanas ¢yHkimu. ['eomerpuyeckuii U (HU3MYECKUI CMBICT MPOU3BOJHOM.
[IpaBuna auddepennupoBanus U (HOPMYIIBI BEIYUCICHUS MPOU3BOIHBIX. Tabnuia MpoOU3BOIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (PyHKIMI. Beruncnenne npou3BogHbIX QYHKIMN, 3aJaHHBIX Pa3IHuYHbIM
o0pazomM.

Tema 5. [duddepenmman. IlpousBomusie u auddepeHnnansl BHICIIUX —MOPSIKOB.
[TpuGkEHHBIE BEIYUCICHUS C TIOMOIIBIO Au(dHepeHITnaioB.

Tema 6. IlpaBuno Jlonurana. @opmyna Telinopa. PackpeiTue HeomnpenenéHHOCTEN
pasnmuuHOTO THUMNA. PasmokeHHe OCHOBHBIX 3JeMEHTapHBIX (yHKIu mo (opmyne Teinopa.
[TpubnmxEHHBIE BRIYUCIICHUS C TTOMOIIBIO popmynsl Teitnopa.

Tema 7. OcHoBHBIE TeopeMbl AU HEPEHIINATEHOTO UCUHCIICHUS. MOHOTOHHOCTh (PYHKIINH,
3KCTpeMyMbl. HeoOXoumble M JJOCTATOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKQJIBHOTO SKCTPEMyMa.
Uccnenoanue BeimykinocTy rpaduka Gysakiuu. Touku nepernda rpaduka QyHKIIUNA. ACHUMIITOTHI
rpaduka GyHKINH.

Tema 8. OOmas cxema wuccienoBaHUS (QYHKIMU W mocTpoeHHs e€ rpaduka. CBoHCTBa
byHKIUH, HeTIpephIBHBIX Ha OTpe3ke. Hanbomnplee u HauMeHbIee 3HaueHUs PYHKIIMH Ha OTPE3KeE.

Paznen 2. ludgdepennnanbHoe HcHucIeHHe PyHKIMH HECKOJIBKHUX IepeMEeHHbIX

Tewma 1. Ilpenen u HenpepsIBHOCT. OCHOBHBIE CBOWCTBA HEMPEPHIBHBIX (QyHKINNA. YacTHBIS
npousBoHbIe. [Tonuelii quddepenmuma.

Tema 2. IlpousBomHble CIOXHOW (GYHKIIMM HECKOJBKMX TEPEMEHHBIX. YacTHbBIC
pou3BOHBIC U U depeHIrabl BeICITNX mopsiakoB. Teopema IlIBapiia (0 paBeHCTBE CMEIIAHHBIX
npou3BoaHbIX). [IponsBognas no HanpasineHuto. ['paguent. KacarenpHas miockocTh U HOpMalb K
MIOBEPXHOCTH.

Tewma 3. DxcTpemMmyMbl (YHKIIMH HECKOJIBKUX MepeMeHHbIX. Dopmyna Teimopa mist pyHKIMN
HECKOJIbKUX MIEPEeMEHHBIX. HeoOXoauMble U IOCTaTOYHBIE YCIOBUS IKCTPEMyMaA.

Pa3nen 3. UHTerpajibHOe HCYHUCIEHHE

Tema 1. IlepBooOpasnas. Teopema cCymecTBOBaHHS HEOINPEACIEHHOTO HMHTETpaa.
Heonpenenénuplii MHTETpaI U €ro CBOMCTBA. Tabiuila MHTETPAJIOB OT OCHOBHBIX JJIEMEHTAPHBIX
¢yHkuMi. MeTo Hermocpe1CTBEHHOTO MHTET PUPOBAHUS.

Tema 2. OCHOBHBIE METO/Ibl MHTETPUPOBAHUS: 3aMEHa NIEPEMEHHOI; BHeCeHHUE (DYHKITUH 1101
3HaK auddepeHimana; HHTErpuPOBAHUE TIO YACTSIM.

Tema 3. MnaTerpupoBaHuEe paldOHAIBHBIX APOOEH, WHTErpUPOBAHHWE HEKOTOPHIX BHIIOB
UPPAIMOHATIEHBIX ¥ TPUTOHOMETPUYECKHUX (yHKITUH.

Tema 4. 3agaum, NpPUBOIMAIIME K TMOHATHIO ONpENEIEHHOro HMHTerpana. OnpenenéHHbIN
UHTErpajll, €ro CBOWCTBA. YCIOBUS HHTEIPUPYEeMOCTH. MHTerpan ¢ mnepeMEeHHBIM MPENEIOM
uHTerpupoBanus. @opmyna Herotona—IJleiiOnnia. 3aMeHa MepeMEeHHOW W WHTErPUPOBAHUE TIO
YacTsIM B ONPEACIEHHOM UHTErpale.

Tema 5. [IpunoxxeHust onpeneaéHHOr0 WHTErpajia B TEOMETPUA M MEXaHUKE (BBIYHMCIICHUE
IUIOINAACH TUIOCKUX (UTYP, ITMH KPUBBIX, 00BEMOB TEN).

Tema 6. HecoOcTBeHHBIE HMHTETpaibl MEPBOTO W BTOPOTO poaa (Mo OECKOHEUHOMY
MPOMEXKYTKY, OT HEOTPaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM MPOMEKYTKE), UX CBOWCTBA.



Tema 7. 3amaun, NpUBOASALIME K KPaTHBIM HHTErpanam. /[BoiHOM U TpOHHON MHTErpaibl, UX
cBoiicTBa. [IpaBuia BEIYMCIIEHNS IBOMHBIX HHTETPAJIOB.

3.4. TemaTnka ceMHHAPCKHUX/MIPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHI

3.4.1 CemHuHapCKHE/TIPAKTHYECKUE 3aHATHUS

IIpaktnueckoe 3anstue 1. YucnoBas mnocienoBaTenbHOCTh. [Ipenen  4duciioBOM
MOCJIEA0BATEIBHOCTH M €ro cBoictBa. l[IpaBunma mpenenpHoro mnepexoma. dynkuwms. I[Ipenen
¢yskuuu. Teopemsl 0 peaenax GyHKINU.

[IpakTnueckoe 3ansatue 2. [lepBelii 1 BTOpOH 3aMedaTeabHbIE Npeaeibl. beCKOHEUHO Mallbie
1 0ECKOHEYHO OO0JIbIINE BETMYMHbBI. DKBUBAJIEHTHbIE OECKOHEYHO MaJIble BEIMYHUHBI

[IpakTrueckoe 3ansTue 3. BeruncaeHue npenenoB: paCKphITHE HEONIPEACIEHHOCTEH Pa3HOTO
TUIA.

[Ipaktuyeckoe 3anstue 4. HenpepbIBHOCT (yHKIMII B TOYKE M Ha MPOMEKYTKE.
OpnHocTopoHHuE npeaensl. Touku pa3peiBa QyHKIMH, MX KIacCU(DUKALHSL.

[Ipaktuueckoe 3anstue 5. IlpomsBogHas QyHkuMH. ['eoMeTpuuecKUil M MeXaHUYECKUI
CMBICJI  IIPOM3BOIAHOW. YpaBHEHHME KacaTelbHOM M HOpMaiM K KpuBou. IIpaBuna
nuddepeHpoBaHus U GOpMyIIbl BEIUMCIEHUS TPOU3BOAHBIX. Tabnuma npon3BoAHbIX.

[Ipaktrueckoe 3ansTue 6. Texuuka nuddepeHupoBaHus.

[Ipaktuyeckoe 3ansitie 7. Jduddepenuunan. I[pousBomusie u auddepeHnnansr BeICIIAX
nopsaKoB. [IpuOKxEHHBIC BEIYUCICHHS ¢ TOMOIIBIO AU epeHIuanos.

[Ipaktnueckoe 3anstue 8. IlpaBuno Jlonurans. Ilpumenenune mnpaBuna Jlonurana x
PACKPBITUIO HEONPEICIEHHOCTEH PA3HOTO BU/IA.

[Ipaktuueckoe 3ansatue 9. @opmyna Teinopa. PaznoxeHuss OCHOBHBIX 3JIEMEHTAPHBIX
¢yukuunit o popmyne Teitnopa. [TpubnnxEHHbIE BEIYUCIIEHUS ¢ TOMOIIBIO hopmysl Telnopa.

[Ipaktnyeckoe 3ansaTHe 10. MOHOTOHHOCTH (QYHKLUH, 3KcTpeMyMbl. HeoOxonumble u
JIOCTaTOYHBIE YCJIOBHMsSI MOHOTOHHOCTH, JIOKQJIBHOTIO JKCTpemMyMa. McciaenoBaHUE BBITYKIOCTH
rpaduka ¢pyHkuuu. Touku nepernda. ACUMNTOTH rpaduka GyHKINH.

[Mpaktuueckoe 3anarue 11. OOmas cxema wuccrenoBaHus (QYHKIUM U TIOCTPOSHUS €&
rpaduka.

[Ipaktrueckoe 3ansitue 12. [locTpoenue rpadgukoB (QYHKIHI C MOJHBIM HCCIIEIOBAHUEM.
CpolicTBa (yHKIMI, HenpephIBHBIX Ha oTpe3ke. HaxokaeHue HanOONBIIETO W HAMMEHbBILIETO
3HaYeHUH (PYHKINU HA OTPE3KE.

[Ipaktuyeckoe 3anatue 13. YacTHble MpoU3BOAHBIE (YHKIMHU HECKOJBKHUX NEPEMEHHBIX.
[Tomubiit muddepeniman. Yactasie mponu3BoaHbIC U AU(GEepEHITNATBI BRICIIUX MOPSAKOB. Teopema
[[IBapia (o paBeHCTBE CMEIIAHHBIX TPOU3BOIHBIX ).

[Ipaktuyeckoe 3ausTHe 14. IIpou3BoAHbIE CIOKHOW (YHKIHMH HECKOJIBKUX MEPEMEHHBIX.
[Tpon3BoHas Mo HanpaBiIeHUIO. [ paneHT.

[Ipaktrueckoe 3amsTue 15. Dxcrpemymbl  (YHKIIMM  HECKOJIBKHUX  IMEPEMEHHBIX.
HeobOxonumele M goctaTouHble ycioBUs dKcTpemyMa. lccrnenoBanue (QyHKIMH HECKOIbKUX
NIEPEMEHHBIX Ha SKCTPEMYM.

[Ipaktuueckoe 3ansatue 16. [lepBooOpasznas. Heonmpenen€HHbIl HHTETpal U €ro CBOMCTBA.
Tabnuua MHTErpasoB OCHOBHBIX JIEMEHTAPHBIX (GYHKIMN. VIHTErpupoBaHUE METOJOM Pa3IOKEHHUS.

[Ipaktnueckoe 3ansitue 17. HHTerpupoBaHWe ¢ TIOMOIIBIO 3aMEHBI TEPEMEHHOM.
WuTerpupoBanue MeTOIOM MOABEACHUS (PYHKINU MO 3HAK qudepeHimaa.

IIpakTnueckoe 3amstue 18. Meron wuHTerpupoBanus 1o 4vactaM. HaxoxkneHue
HEONPEACIEHHBIX UHTETPAJIOB C MOMOILIBI0 OCHOBHBIX METOJOB HHTEIPUPOBAHMS.

[Ipaktuueckoe 3anstue 19. MHTerpupoBaHue panuMoOHAIbHBIX IpoOeil. MHTerpupoBaHue
HEKOTOPBIX BHJIOB UPPALIMOHAIBHBIX (PYHKIUH.

[Ipaktuyeckoe 3anstue 20. MHTerpupoBanue TpuroHomerpuueckux GyHkuui. [lpumenenne
TPUTOHOMETPUUYECKUX (QYHKIUN K MHTETPUPOBAHUIO HPPALIIOHAIEHOCTEH.

[Ipaktuueckoe 3anstue 21. Beruncnenue onpeaenéHHOro HHTETpaia ¢ MOMOIIBIO POPMYITBI
Herorona—JleliOanna. 3amMeHa TMEpEeMEHHOM W HMHTETPHUPOBAHME IO YACTSIM B OIpPEIEIEHHOM
UHTETpaIe.
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[Ipaktuueckoe 3anste 22. [lpuiioxeHus onpeaenéHHOro HHTErpaja B T'€OMETPUU H
MEXaHUKe: HaX0X/IEHHUE IJIOMIAACH MIOCKUX (PUTYD; HAXOXKICHHUE JITUH KPUBBIX.

[Ipaktuueckoe 3anstue 23. IlpuoxeHuss onpeaenéHHOro HWHTErpaja B TE€OMETPUH U
MeXaHHKe: HaXOXKJIeHIEe 00bEMOB Tell, HaX0XKICHUE IUIOMIAel TOBEPXHOCTEH.

[Ipaktnyeckoe 3anatue 24. HecoOCTBEHHBIE WHTETPANbl MEPBOTO M BTOPOTO pPOZA, HX
cBoiicTBa. MccnenoBanue HeCOOCTBEHHBIX HHTEIPAJIOB Ha CXOAUMOCTh M PACXOIUMOCTb.

IIpakTnueckoe 3aHatue 25. 3agaud, NPUBOAAIIME K KpaTHBIM MHTerpanaMm. JIBOMHON u
TPOMHOW HWHTETPAJIbl, MX CBOWCTBA. ['eomeTpuueckue W (HU3UYECKUE TMPUIOKEHUS KPATHBIX
MHTETpaJioB. Beluncienyue ABOMHBIX HHTETPAIIOB CBEACHUEM K IIOBTOPHBIM.

[IpakTnueckoe 3aHsaTHe 26. BplunciaeHne IBOMHBIX MHTETPAJIIOB CBEJIEHUEM K MOBTOPHBIM.
Brruncnenue ABOMHBIX MHTETPAJIOB B UIMHAPUYECKUX KOOPIMHATAX.

[IpakTrueckoe 3ansitue 27. BbhlunCI€HHE TPOMHBIX MHTETPATIOB CBEACHUEM K IMOBTOPHBIM.
Brranciienne TpoWHBIX HHTETPAJIOB B C(hEPUUECKIX KOOPIUHATAX.

3.4.2 JlabopaTopHbIe 3aHITHS

JIaGopaTopHbIe 3aHATUS Y4eOHBIM IJIAHOM HE MPEYyCMOTPEHBI.

3.5. TemaTuka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)

KypcoBble mpoeKThl (KypcoBble paboThl) yUeOHBIM IJIAHOM HE IIPEYyCMOTPEHBI.

4. Y4yeOHO-MeTOANYecKOe M HHPOPMALIMOHHOE o0ecnevyeHne

4.1. HopmatusHbie 10kyMeHTbI U 'OCThI

1. ®IOC 15.03.02 «TexHOnOrMYECKHEe MaIIUHBI U OOOpYAOBaHUEY», YTBEPKAEHHBIN
npukazoM MunoOpnayku Poccun ot 09.08.2021 Ne 728 (pex. ot 27.02.2023).

2. Axkamemuyeckuil  y4eOHBI TMJaH 1O  HampaBieHWIO  moAroToBku  15.03.02
«TexHonornyeckue MamMHbl U obopynoBanue». IIpoduib: «PeBepc-MHKUHUPUHT MPOLECCOB U
obopynoBanus». Popma 00yuenus — ounas. 2026 r.

3. OOpa3oBarenbHas IporpamMma 1o HampasyieHuto noarotToBku 15.03.02 «TexHonoruueckue
MalluHbI U 000pyaoBaHue». [Ipoduis: «PeBepc-uHKMHUPHUHT IPOLIECCOB U 000pynoBaHus». Dopma
0o0yueHnust — ounasi. 2026 r.

4. Vka3 Ilpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Ctpaterun Hay4dHO-
TEXHOJIOTHUYECKOro pa3Butus Poccuiickon denepaunn».

5. Ilpukaz MunucrepctBa obpazoBanus u Hayku Poccuiickoit denepanuu ot 23.08.2017
Ne 816 «O6 yrBepxknenun Ilopsiaka mNpUMEHEHHs] OpraHU3alUsAMHU, OCYIIECTBISIOIIMMHU
00pa30BaTeNbHYIO0 JEATEIIBHOCTD, AJIEKTPOHHOTO OOy4YeHUs, JWCTAHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH MpH peann3ali 00pa30BaTebHBIX IPOrPaMMy.

4.2.  OcHoBHas JIuTepaTypa

1. ®uxtenrounbi, I'. M. OcHOBBI MaTeMaTHYeCKOTO aHanm3a. Yacte 1 : yueOHUK 1715 BYy30B /
I'. M. ®uxrtenronsl. — 18-e u3a., crep. — Cankr-IlerepOypr : Jlansb, 2026. — 448 c. — ISBN 978-
5-507-55976-3. — Texcr : anexkTpoHHbIi // JIaHb : 3eKTpoHHO-OMOMMOoTeYHas cuctema. — URL:
https://e.lanbook.com/book/512293. — Pexxum moctyna: 1uist aBTOPH3. MOJb30BATEICH.

2. ©uxrtenroisll, I'. M. OcHOBBI MaTeMaTHYeCKOT0 aHanu3a. YacTp 2 : yueOHUK AJis BY30B /
I'. M. ®uxrtenronsl. — 17-e u3a., crep. — Cankr-IlerepOypr : Jlansb, 2026. — 480 c. — ISBN 978-
5-507-55098-2. — Tekct : anmexkTpoHHbIi // JIaHb : 37eKTpoHHO-OMOMMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/517028. — Pexxum moctyna: 1uist aBTOPH3. MOJb30BATEIICH.
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3. Kynpssues, JI. 1. KpaTtkuii kypc MaTematnueckoro aHanu3a : yaueonuk / JI. /1. Kyapsisues.
— 3-¢ m3a., nepepadb. — Mocksa : DUSMATIIUT, [6. r.]. — Tom 1 : JJuddepennmansuoe u
MHTETpalibHOE UCUUCIeHUs GyHKIUI oqHoi nepemeHHol. Psapr — 2008. — 400 c. — ISBN 978-5-
9221-0184-4. — Texcrt : snekTpoHHBIN // JlaHb : 3mekTpoHHO-OMOIMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/2224. — Pexxum moctyna: 1uist aBTOPH3. MOJIb30BATEIICH.

4.3. JlonoJHUTeNbHAS JUTEPATYypa

1. Munocues, B. b. Kypc Matematuku A TEXHMYECKUX BBICIIMX yYEOHBIX 3aBEJCHUM:
ydyebnoe nmocooue / B. b. Munocnies, B. A. JIsxosckuii, A. 1. MapTeiHeHKO. — 2-€ U3]., UCTIP. —
Canxkr-IlerepOypr: Jlans, 2022 — Yactp 2: OyHKINU HECKOJIBKUX NMEpEeMEHHBIX. MHTETpampHOe
ucuucnenue. Teopus nons — 2022. — 432 c. — ISBN 978-5-8114-1559-5. — TekcT: 31€KTPOHHBIN
// Jlaub: snexkTpoHHO-OnbIHOTeYHast cuctema. — URL: https://e.lanbook.com/book/211355.

2. Munocues, B. b. Kypc matremaTuku 1 TEXHUYECKHUX BBICHINX YUEOHBIX 3aBEICHUM:
yaebnoe nocobue / B. b. Munocnes, H. A. bepkos, B. I'. 3y0koB. — 2-e uzn., ucnp. — CaHKT-
[etepOypr: Jlanb, 2022 — Yacts 3: luddepennmanbabie ypaBHEeHHS. Y paBHEHUS MaTeMaTHYECKON
¢usuku. Teopus ontummzaiuu — 2022. — 528 c¢. — ISBN 978-5-8114-1560-1. — TekcrT:
AJICKTPOHHBIN /l Jlanb: AJIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/211358.

4.4. DaekTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHsATUI U aTTeCTalMil BO3MOKHO B IUCTAaHIIMOHHOM (hopMaTe C MPUMEHEHUEM
CHUCTEMBl TUCTaHIMOHHOTO oOyueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoit «MaremaTHka» 3JEKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB (DOP) mo BceMm pasnenam

[IPOr'PaMMBIL:

Hassanue DOP CchUiKa
?;aeﬂhig;m MATEMaTHHECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
HHTerpansHoe HCYUCIIEHHE https://online.mospolytech.ru/local/crw/course.php?id=3781

GyHKIHMA OTHOM MTepeMEeHHON

HuddepennmanbHoe HCUUCTICHNE
(bYHKIMN HECKOIBKHX
NIEpEMEHHBIX

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

JIOTIOJTHUTETBHBIC TJIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaTEMATHYCCKOI'O aHajIn3a

Pazpaborannsie DOP BKJII0OUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

[opsimox mpoBeneHUs pabOT B TUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIbHBIMHU
pacropspDKeHUSIMU TTPOPEKTOpa Mo y4eOHOU paboTe U/Wiu IIEHTPOM y4eOHO-METOIMIECKOM PaOOTHI.

Ka;m;mﬁ CTYI[eHT 06€CH6‘~I€H I/IHI[I/IBI/IZ[yaJ'II)HBIM HeOl"paHI/ILIGHHI)IM I[OCTyrIOM K BHGKTpOHHOI\/'I
ounbmnorexke Mockosckoro [lonurexa:

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

WHTepHeT-pecypchl BKIIOUAIOT Y4eOHO-METOIMYECKHE MAaTepuaibl B 3JEKTPOHHOM BUJE,
npejcTaBiIeHHbIe Ha caiiTe mospolytech.ru B paznene: «L{eHTp MaremaTHyeckoro o0Opa3oBaHMs»:

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

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

[lone3urie y‘leGHO-MCTOHI/I‘IeCKI/Ie nu I/IH(I)OpMaI_II/IOHHBIe MaTepI/IaJIBI HpeI[CTaBJ'IeHBI Ha
cauTax:

http://exponenta.ru

http://eqworld.ipmnet.ru/ru/info/mathwebs.htm



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
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[Tepeuens pecypcoB HHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHON ceTu «VHTepHeT» mis
OCBOCHHA JUCHUIIIIUHBI:

www.matematikalegko.ru>studentu

WWW.i-exam.ru.

4.5. JluneH3HOHHOE U CBOOOJHO PACIIPOCTPAHsAEMOE IPOrPAMMHOE
o0ecrnieyeHue

1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemeHHble poeccHOHATbHBbIE 0a3bl JAHHBIX U HH(POPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBbI

ITepeyens pecypcoB cetu UHTepHeT, 10CTYNHBIX AJI8 OCBOCHMS AUCHHMILIUHBI:

Ne HaunmeHoBanue Ccbl1ka Ha pecypce JlocTynHOCTH

NudopmanuoHHoO-cipaBoOYHbIE CHCTEMbI

JoctymnHa B cetu

1. Stack Overflow https://stackoverflow.com/ | UuTtepuer 6e3
OTpaHUYCHUUN
2. MndopmaionHsie pecypes http://www.consultant.ru JlocTymHO

Cetu Koncynbrantllntoc

[Topran ®enepanbHbIX

3 rOCyAapCTBEHHBIX

' 00pa3oBaTeNIbHbIX CTaHIAPTOB
BBICIIIET0 00pa30oBaHUs

http://www.fgosvo.ru JlocTymHo

DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

HoctynHa B cetn IHTEpHET

1. Jlaub https://e.lanbook.com/ 5 .
€3 OIrpaHUYCHNHA

https://www.iprbookshop [ Joctynna B cetn MHTEpHET
.ru/ 0e3 OrpaHUYCHHIA

2. IPR Books

IIpodeccrnonanbHbie 0a3bl JAHHBIX

basa qaHHBIX Hay4HOM http://www.elibrary.ru JlocTymHO

1. |ayekTpoHHOUN OHOIHOTEKH
(eLIBRARY.RU)

Web of Science Core Collection | http://webofscience.com | doctymnHo
2 — I[MOJINTEMAaTN4UYCCKas

" | pedeparuBHO-
oubmmorpadudeckas u



http://www.i-exam.ru/
https://stackoverflow.com/
http://www.consultant.ru/
http://www.fgosvo.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.elibrary.ru/
http://webofscience.com/
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HAyKOMETpUIeCcKast
(bubnuometpuyeckas) 6aza
JTAHHBIX

5. MarepuajbHO-TEXHMYECKOe o0ecreyeHue

MarepuanbHO-TeXHUYECKass 0a3a yYHHBEPCHUTETa OOSCICYMBACT TPOBEACHHE BCEX BHUIOB
3aHSITI/II\/JI, npeayCMOTPCHHBIX y‘-ICGHBIM IJIaHOM, U COOTBCTCTBYCT HeﬁCTBYIOHlHM CaHUTAapHbBIM U
IPOTUBOIIOXKAPHBIM MIPAaBUIIAaM U HOPMaM.

Kagenpa «Maremaruka» He pacroiaraeT COOCTBEHHBIM ay AUTOPHBIM ()OHIOM H HCIIOIb3YET
y4eOHbIe ayTMTOPHH U3 00IIero GoHaa yHUBEPCHUTETA.

I[Ipy HEOOXOOMMOCTH IJIsi TPOBENEHUS HWHTEPAKTHBHBIX IPAKTHYECKUX 3aHATUH
UCTIONB3YIOTCS] KOMITBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToau4eckue peKOMeHAAIUT

6.1. MeToanueckue peKOMEHIANMU IS TPENOAABATENSA MO OPraHU3aANMHU
00y4eHus

[Tpexxne Bcero, ciexyeT oOpaTHTh BHUMAaHHE CTYICHTOB Ha TO, YTO NPAKTHYECKH BECh
U3ydaeMblii UMU y4eOHBII MaTepual He TpeOyeT Kakoi-mubo cnenuanbHON (IOMOIHUTENBHOM,
HOMHMMO HIKOJIEHOTO Kypca) MOATOTOBKU M BIIOJIHE MOXET OBITh YCIICITHO M3y4Y€H, €CIH CTYJICHTHI
OyIyT mocemaTh 3aHATHUS, CBOEBPEMEHHO BBINOJHATH JIOMAIIHUE 3aJaHUsl U TOJIb30BaThCs (IIpU
HEOOXOAMMOCTH) CHCTEMOH ITAHOBBIX KOHCYJIBTAIIMH B TEUCHNE KaXKIOTO cemecTpa. Bormenme B
KypC MaTeMaTH4YeCKOro aHaju3a pas3/eibl SBISIOTCS KIACCHUECKUMH, B TO € BpeMs OHHU
OPHEHTHPOBAHBI Ha MMPAKTUKY, TOCKOJIBKY UMEIOT IIUPOKOE PACTIPOCTPAHEHHUE JUIS PEIICHUS Pa3HOTO
pola 3ajady — Kak BHYTPU cCaMOW MaTeMaTHKH, TaK W NPUKIAAHBIX. X OCBOGHHE TOMOXKET
CTy/IGHTaM JIOTHYECKH BEPHO, apTyMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M HMHCBMEHHYIO PEdb,
YCIIEUTHO MPUMEHATh HAKOIJICHHBIE 3HAHUS B TPO(ECCHOHALHON JIEATEIbHOCTH.

HeoOxomuMo ¢ camoro Hadajga 3aHATHH PEKOMEHIOBAaTh CTYJCHTAaM OCHOBHYIO U
JIOTIOTHUTEIBHYIO JIUTEPATypy, a B KOHIIE CEMECTpa JaTh CIMCOK BOIPOCOB JUISl MOATOTOBKU K
9K3aMEHYy.

Ha nepBom 3aHATHY 110 AUCHUIUIMHE CIEAYET 0053aTeIbHO MPOUH(POPMHUPOBATH CTYICHTOB O
BHU/E 1 (hopMe MPOMEKyTOUHOH aTTeCTalluy 1O JUCIUILTNHE, CPOKaxX e€ MPOBEICHNUS, IPUMEHSIEMBIX
BUIAaX TEKYIIErO KOHTPOJIS.

W3noxxeHne TEOPETHMYECKHX  IIOJIOKEHWH  JTUCHUIUIMHBI  JTOJDKHO — COIIPOBOXKIATHCS
WITIOCTPATUBHBIMM ~ IIPUMEPAaMH, TIIATEIbHO OTOOpaHHBIMHM MpEIoJaBaTeNieM TakK, YTOOBI
TEXHHYECKHE TPYAHOCTH W BBIKJIAJAKH TPH PEHICHUH 33/7a4d HE OTBJCKAJIM OT TJIABHOTO —
OCMBICTICHMS UM W CYTH HpuUMeHseMbIX MeTonoB. Crenyer Bcerga yKasblBaTh IPHUMEPHI
NPaKTHYECKOTO MMPUMEHEHUS PACCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHUN U (OPMYIL.

[IpakTuyeckue 3aHATHA JOJDKHBI OBITH OPraHM30BaHBI IMPETOAABATEIEM TAaKUM 00pa3oM,
9TOOBI  OCTAaBAJIOCH BpEeMs Ha IEPUOJUYCCKOE BBIMOJHCHHWE CTYJCHTAaMH HEOOJbIIONHN
CaMOCTOSTENIbHOW PabOThI B ay TUTOPUU JIJIsl IPOBEPKHU YCBOCHUS M3JI0KEHHOTO MaTepHaa.

[IpenogaBatenb, BemymMi NpPaKTHYECKHE 3aHATHS, JOJDKEH COTJIACOBBIBATH y4eOHO-
TEMaTUYECKHI TUIaH 3aHATUH C JIEKTOPOM, MCIIONIB30BaTh €AMHYIO CUCTEMY 0003HAaYCHHUH.

[TpenogaBatemnto ciaeayeT JOOMBATHCS CHCTEMATHUECKON HENPEPHIBHOM PabOTHI CTYJICHTOB B
TEUYEHHUE CEMECTPa, HE0OXOAUMO BBIABIATH CUIIBHBIX CTYACHTOB M IPUBJIEKATh UX K HAYYHOH padoTe,
K YYaCTHIO B Pa3HOTO POJIa OJIMMITHAIaX U KOHKYPCaX.

CTylieHT IOMKEH OLylIaTh 3aMHTEPECOBAHHOCTh MPENOaBaTeisl B JOCTUKEHUH KOHEYHOTO
pesyibTaTa: B IproOpeTeHNH 00yYaronMMUCs IPOYHBIX 3HAHNH, YMEHHUN U BJIQACHUS HAKOTUICHHOM
uH(pOpManuel Ut pereHus 3a1a4 B IpoPecCHOHATbHOM e TeNbHOCTH.
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OO6pa3oBarenbHbIE TEXHOJIOTHH.

[IpoBeneHnne 3aHATHA W aTTECTAllMd BO3MOXXHO B JIMCTAHIHUOHHOM ¢dopmare
NPUMEHEHHEM CHCTEMBbl JTUCTAaHIMOHHOrO oOyueHus yHuepcutera (CHO-LMS) Ha ocHoBe
pa3paboTtaHHbIX Kadenpoi «MaremaTHKay MEKTPOHHBIX 00pa3zoBaTesbHbBIX pecypcoB (DOP) (cm. 1.
4.4).

[opsimox mpoBeaeHUs: pabOT B TUCTAHIIMOHHOM (hopMaTe YyCTaHaBIMBAETCS OTICIBHBIMHU
pacropsKeHUsIMHU MPOPEKTOpa Mo yueOHol paboTe u/Win HEeHTPOM yueOHO-METOANYECKOH pabOTHI.

6.2. MeTOJII/l‘{eCKI/Ie YKazaHud 1JIdA oﬁyqamumxca 10 OCBOCHHMIO M CIIUIIJINHBI

Paznea 1. ludgdepennnanbHoe ucuucjienue pyHKuuii 0HOM nmepeMeHHO

[Tpu m3ydyeHnn nudQepeHInaTb-HOT0 HCYUCIeHH (PYHKIMI OHOM mepeMeHHOH o0paThTe
BHUMAaHHE Ha MOHITHE Tpezenia GYHKIUU B TOYKE U METOABI €ro BRIUUCIeHus. [Ipenen — 3To ogHO
U3 OCHOBHBIX TOHATHII MAaTeMaTHYECKOro aHaiu3a. [Ipu BBIYHCICHUH MpenesoB (GyHKIMU HAJoO,
HpPEeXIEe BCEro, BBIICHUTH XapaKTep HEONPENeIEHHOCTH (g;g; 0 - c0; 00 — 00; 1°°). YroOsI
OBIIA/IETh TEXHUKOHM peIlIeHMs 3aJay Ha BBIYUCICHHE MPEAEOoB, HAaI0 3HATh JBa 3aMEYaTeNIbHBIX
npejaena (MepBbId U BTOPOi), TaOJUIly SKBUBAJICHTHBIX OSCKOHEYHO MaJlbIX, MpaBwio Jlomuras,
pa3nuyHble MPUEMBI PACKPHITUS HEONPEACNEHHOCTEH B 3aBUCMOCTH OT BUa ()YHKIHUU M PEIIUThH
JIOCTaTOYHO OOJBIIOE KOJIUYECTBO 3a/1a4.

[Ipu wm3ydeHUM TeM, MOCBIIIEHHBIX MPOU3BOAHOW W auddepeHunany QyHKIUH, HATO
OCMBICIIUTh UX TEOMETPHYECKHUI CMBICT, TOHUMATh Pa3INdue MeXIy HUMH (IuddepeHnuan — 3To
IJIaBHAs JIMHEWHas dYacTh mpupamieHus QyHkuuu). TBepro 3HaTh (Kak TaONHIy YMHOXKEHHS)
dbopmynel  nudQepeHIMpPOBaHUsT ~ OCHOBHBIX  JJIEMEHTApHBIX  (QYHKIMH W MpaBuiia
muddepeHpoBanus (Bce, KOHEYHO, HO OCOOEHHO MpaBwio au(p(HepeHIUpOBaHHUS CIIOKHOU
GyHKIUN).

OOpaTuTe BHUMaHUE TakXke Ha 0COOeHHOCTU nu¢depeHupoBaHus GyHKIMN, 3alaHHBIX B
HESIBHOU (popMe WK TTapaMeTpHUIECKH, Ha MPUEM JIoTapuPMUIecKoro quddhepeHIIMPOBAHHSL.

Crenyer 4€TKO 3HaTh U YMETh IPUMEHATH aJITOPUTM HCCIe10BaHUs GYHKIMN U IOCTPOEHUS
rpadMKOB: OIpelelieHue TO4YeK pa3pbiBa (M WX KIacCH(HKANWIO), acUMOTOT Trpaduka
(BepTUKAIbHOW, HAKIIOHHOW, TOPW3OHTAIBHOI), HEOOXOJMMBIE M JIOCTATOYHBIC YCIIOBUS
MOHOTOHHOCTH (DyHKITHH, HAXOXKJICHUE TOUEK JIOKATHHOTO SKCTPEMyMa, IPOMEKYTKOB BBITYKJIOCTH
¥ BOTHYTOCTH (DYHKIIMH U TOYEK Teperuoa.

Pasznea 2. IudPepenuunanbHoe ucunciaenne GyHKIUl HECKOJIbKHX MePeMeHHbIX

[Ipu u3yuyeHnn naHHOTO paszzena oOpaTWTe BHUMaHHME HA TO, YTO rpaduk (YHKIHUU OBYX
NEPEMEHHBIX HMMEET HarJIAAHbIII TeOMETPUUYECKHH CMBICI — 3TO IOBEPXHOCTh B TPEXMEPHOM
IPOCTPAHCTBE.

Hano ocmbIcinTh MNOHSTHS YacTHBIX IMPOM3BOJAHBIX UM MOJHOrO auddepenunana,
0COOEHHOCTh WX BBIYHCICHHS, OBJIAJAETh TEXHUKOW BBIUYMCICHUS MPOU3BOJHBIX OT CIIOKHOU
(YHKIMN HECKOJbKUX NepeMeHHBIX. CrenyeT oOpaTuTh BHUMAHUE Ha TO, 4TO AN QYHKIMU Z =
z(x,y) cMemaHHbIE YaCTHBIC MPOW3BOIHBIC BTOPOTO TMOPsIKA (€CIIM OHH HENpPEPHIBHBI) PaBHBI

0%z _ 0%z
oxdy o dyodx
Qg epeHIIMPOBAHNN HE UMEET 3HAUCHUSI.

Jlns QyHKIMM HECKOJIBKMX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (PYHKIHMHU B MPOU3BOJIBHOM
HANpaBJICHUU XapaKTEePU3yeTCsl MPOM3BOIHON TI0 3TOMY HAIPaBICHHIO, @ HauOOJbIIasi CKOPOCTh
u3MeHeHUs QyHKIMK OyAeT B HAallpaBJI€HUH BEKTOpa IpaIueHTA.

MEXIy CcoOOM: (teopema IllBapria), TO ecTh MOPSAOK TEPEMEHHBIX TIPH
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Crnenyer oOparuTh B 3TOH TeMe BHHUMAaHHE Ha HEOOXOIMMOE U JOCTAaTOYHOE YCIIOBHUS
CYLIECTBOBaHMs JKCTpeMyMa (YHKIMM HECKOJbKUX IepeMeHHbIX. Heobxomumoe ycnosue
HKCTpPEMyMa MOBTOPSIET aHAJOTUYHOE yCJIOBHE A (PYHKIMH OJHOW mepeMeHHOH. JlocTaTouHble
YCIOBHSl 3KCTpeMyMa sl (YHKIMH HECKOJbKUX IEPEMEHHBIX YCTAHABJIMBAIOTCS C IMOMOILBIO
cooTBeTcTBYMOMIIEH popmyinsl Teitnopa.

Pa3nen 3. UHTErpasibHOE HCYHUCICHHE

B unHTerpanbHOM HCUYMCICHUH pelIaeTcs 3aaua, oopaTHas TOH, KOTOpasi paccMaTpUBaiach B
muddepeHIaTbHOM UCUUCTICHUH: He00X0IMMO HalTH A naHHOM GyHKUMY f(Xx) Takyro QyHKINIO
(TepBOOOPA3HYI0), IPOU3BOAHASI OT KOTOPOH ObLTa OBI paBHA 3aaHHON. HTErprupoBanne QyHKITUH
— JIOCTAaTOYHO CJIOKHBIA pa3jie’] MaTeMaTHKH, OBJIAJETh KOTOPHIM MOKHO TOJIBKO, €CIH CTYIEHT
«BO3BMET» JOCTATOYHO OOJBIIOE KOJINIECTBO HHTETPATIOB Pa3HOTO THIIA.

Hano tBEpaO 3HATH TaOMUIy HHTETPATIOB OT OCHOBHBIX JIEMEHTAPHBIX (DYHKIUI, OCHOBHBIE
METOABl HMHTETPHPOBAaHUS (3aMEHAa TIEPEMEHHOW, NOJBeAeHUE T1Ooa 3HaK auddepeHnnana,
UHTETPUPOBAHUE IO YACTAM, MPUEMBI BBIUUCICHUS HMHTETPAJOB OT PALMOHAIBHBIX JApoOei, oT
Pa3HOTO THUIIA TPUTOHOMETPUUYECKUX (PYHKIIHI).

Hano ocMBICIUTh €IMHCTBO TMOJXOAAa K HOCTPOCHHMIO OMNpPENeNEHHBIX, KpPaTHBIX,
KPUBOJIMHEHHBIX, TOBEPXHOCTHBIX HHTETPAJIOB — IOCTPOECHUE HEKOTOPOH MHTETPAIBHON CyMMBI U
npeenbHbIN epexo/.

3HaTh TEOMETPUYECKHHA CMBICI M OCHOBHYIO ()OpMYJNy BBIYUCICHHS OIPEACIEHHBIX
uHTerpanoB — ¢opmyiny Herotona—IJleitoHuna, reomerpudyeckue W (U3NYECKUE MPUIOKEHUS
OTIpeNIeIEHHBIX ¥ KPATHBIX HHTETPAJIOB, YMETh HAXOIUTh TUIOIIA/Ib IFIOCKOH (UTypBI, JNTHHY KPUBOM,
00BEM U MIIOLIA/1b TOBEPXHOCTH TEJa BPAILICHHS.

OTMeTuM B 3aKJIIOUYEHHE, YTO YCICIIHOE H3y4YeHHE IUCHMIUIMHBI «MareMaTHuecKuit
aHamu3», IpPUOOpETeHHE HEOOXOIUMBIX KOMIIETCHLIMH, YMEHUH M HaBBIKOB BJIAJCHUS
MaTeMaTHYECKUM aImapaTtoM TpeOyeT OT CTYIEHTOB OOJIBIION CAaMOCTOSTEILHON pabOTHI.

OOpature BHUMaHKE, YTO KOJMUYECTBO YacOB, OTBOJMMBIX HA CAaMOCTOSITEIbHYIO paboTy B
COOTBETCTBUHM C Y4YeOHBIM IUIAHOM PABHO YHUCIY YacOB, OTBOAMMBIX Ha BCE BUABI ayJUTOPHBIX

3aHATHH.

CamocrosaTenbHass pabora SBISETCS OJHUM M3 BUAOB y4eOHBIX 3aHATud. llenb
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE CAMOCTOSITEIBHOE IMOJyuYeHHE CTYIACHTAaMH HaBBIKOB
paloThl B MporpaMMe MaTeMaTHYECKOI0 MOJICIMPOBAHUS, pACCMAaTPUBAEMBIX B MPOLIECCE U3YUCHHUS
JUCLUIUIAHBL.

AynutopHas caMOCTOsITeNNbHAs paboTa MO JUCLMILIMHE BBIOIHIETCS Ha yU€OHBIX 3aHATHUSIX
[10J1 HENIOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOIABATEINSI U 10 €T0 3a/1aHUIO.

BueaynutopHass camocrosTenbHas paboTa BBINOJHIETCA CTYJIEHTOM IO  3a/laHUI0
npernojaBaTess, Ho 0€3 ero HenoCPeICTBEHHOTO y4acTHsL.

3aoauu camocmoamenvHou padomsl CmyoeHma:

— pa3BHUTHE HABBIKOB CAMOCTOSATEIILHON y4eOHOM paOOTHI;
— OCBOEHHE COJEPKAHUSI TUCIUTUTHHEL,
— yrayOlieHHe CoJlepyKaHHs U OCO3HAHUE OCHOBHBIX MOHSATHI JUCIUTUINHBL

— HCIOJb30BaHHE MaTepuana, COOPAaHHOTO U MOTYYSHHOTO B XO/I€ CAMOCTOATEIbHBIX 3aHATUI
11t 3 EKTHBHON TTOITOTOBKU K DK3aMEHY.
Buowl éneayoumopnoii camocmoamenvHou padomeul:

— BBINOJIHEHHE pacueTHO-TpaduyecKux padorT;
— TIOATrOTOBKA K IK3aMEHY;

— TMOATOTOBKA K CEMUHApY;
J1J1s BBITIOTHEHHST TF0O0TO BUAA CAMOCTOSITEILHOM pabOThl HEOOXOAMMO TIPOUTH CIETyIOIIHE
STAIbI:
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— OHIpeHacCJICHUEC LCIIN CaMOCTOSITEIbHOM pa6OTLI;

— KOHKPCETHU3AlUA MO3HABATEILHOU 3aJa4u,

— CaMOOIleHKA TOTOBHOCTH K CaMOCTOSTEIbHOMN pa60Te;

— BBIOOp aJICKBATHOTO CIIOCO0A NEUCTBUS, BEAYLIETO K PEIICHHUIO 3a0a4H;

— IUIaHUpOBaHHE PAOOTHI (CAMOCTOATEIHLHON WIIH C TIOMOIIIBIO TIPEIOIaBaTessl) HaJl 3aJaHHEM;

— OCYUIECTBJICHHE B TPOIECCE BBHIMOJHEHUS CaMOCTOSTEIBHONH pabOThl CaMOKOHTPOJIS
(MIpOMEXYTOYHOTO M KOHEYHOIO) pe3yjbTaTOB padOThl M KOPPEKTUPOBKA BBIOJIHEHHUS

paboTHI;
—  pednekcus;

— Ipe3eHTanus paboThl.

7. MDOoH/ OLIEHOYHBIX CPEACTB

7.1

MeTO)Ibl KOHTPOJA X1 OCHUBAHUSA PE3YyJILTATOB oﬁyquI/m

I[J'Iﬂ KOHTPOJIA YCIIEBACMOCTH U Ka4C€CTBA OCBOCHUA NUCHUIIJIMHBI HﬁCTOS[HIGfI HpOl’”p&MMOfI

IIPEAYCMOTPEHBI CIAEAYIOIIME BUABI KOHTPOJIA:

— KOHTpOJb TEKYIIEH yCIIeBaeMOCTH (TEKYIIHUN KOHTPOJIb);

— TMPOMEXYTOYHAs aTTecTanus (dK3aMeH).

HanmeHnoBanue
KOHTPOJIA
pe3yJIbTaTOB
o0yJeHUs

Bun xouTpOons
pe3yJIbTaTOB
oOydeHus

Ne /1

KpaTkas xapakrepucTika KOHTPOJIS
pe3yIabTaTOB OOyUCHHUS

PacuérHo-
1 rpaduyeckas
pabota

Texymui

OOyuwaromuiics B~ TEYEHHUE cemecTpa
CaMOCTOSITENIFHO BBITIONHACT P Pacy€THO-
rpadpuueckux pabor mo Teme pasnena. [lpu
MPOBEPKE MperoaBaTellb OICHUBAECT KaueCTBO
oopMIICHHS, TPABUIBHOCTh PACUYETOB.

2 KoHntpoinbHas

paborta Texymuid

Brinonnenue KOHTPOJIbHOM paboThI
OCYILECTBISIETCA HA MOCICAHEM  3aHATUHU
M3y4aeMoOro paszieila W  HHAWUBHAYAIbHO
KaXJIbIM CTYZIEHTOM. [Ipu MIPOBEPKE
MpenojaBaTesib  OLEHHUBACT  MPABUIBHOCTH
MPOU3BEJICHHBIX PACUYETOB.

3 Tect Texymuit

TectupoBaHue NPOBOAUTCA HA IOCIECIHEM
3aHATUU M3ydaeMOH TeMmbl. TectupoBaHue
OCyILECTBIIICTCS, MO0  TpU  TOMOUIM
KOMIIBIOTEPHOM CUCTEMBI TECTUPOBAHMS, TMOO C
HCIIOJIb30BAHUEM BBIJJAHHBIX TECT-33JaHUM Ha
OyMa)kHOM HocuTese. B pamkax TecTHpoBaHHUs
IIPOBEPSETCS 3HAHUE TEOPETUUECKOM Oa3bl.

4 OK3aMeH ITIpomexyTOUYHBIN

[TpomexxyTouHast aTTecTanust OOyJaroUIMXCS B
¢dopMe 3K3aMeHa NPOBOAUTCS IO pe3yibTaTaM
BBIMIOJIHEHUSI BCEX BHJOB Y4eOHOH pPaboTHI,
NPEAyCMOTPEHHBIX y4EOHBIM IJIAHOM TIO TAaHHOM
IUCIUIUIMHE, TPH  OTOM  YUHUTBIBAIOTCS
Pe3yIbTaThl TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH
B TeueHne cemectpa. OlEHKa CTENEHU
JOCTHKEHHUSI  O00Yy4YaIoOIMMUCS  TUITAHUPYEMBIX
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pe3ynbTaToB

«XOpOo1Io»,

o0y4eHust 1o
MPOBOJUTCS IPETNO1aBaTeNIeM, BEAYLIIUM 3aHSATUS
M0 JUCUUIUTMHE METOJOM JKCHEPTHOH OLEHKH.
[To wroram mnpPOMEKYTOUYHOW AaTTECTALMU TIO
JTUCIUTIITMHE BBICTABIISICTCS OIEHKA «OTIAYHOY,
«YJIOBJIETBOPUTEILHO
«HEYJOBIECTBOPUTEIHHOY.

JUCHUITIINHE

HIIN

7.2.

Ilkana U KPUTEPHHU OLIEHUBAHUS Pe3yJILTATOB 00y4eHUsl

[Toka3zaTenem oleHUBaHMS KOMITIETEHIIMIA HAa Pa3JIMYHBIX dTarmax ux (OpMUPOBAHUS SBISACTCS
JOCTIDKEHUE 00yYaloUIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUYEHHS M0 JUCHUIUTMHE (MOJIYJIIO).

Kputepun oueHnBanus

Iloka3zarennb
HeyaoB1eTBOPUTEIBHO | Y10BJICTBOPUTEIBLHO Xopoio O1im4HO
3HATh: OObyuaromuiics OO6yuatomuiics OOyuatonmii | O0yuaroum
TEOPETUYECKUE | JEMOHCTPUPYET IMOJHOE | JEMOHCTPUPYET csl Hcs
OCHOBBI OTCYTCTBHE WU HEIOJIHOE JEMOHCTPHPY | AEMOHCTPHU
JIMHEHOMN HEJIOCTaTOYHOE COOTBETCTBUE €T YaCTUYHOE | pyeT
anreOpsl 1 COOTBETCTBHUE CIIEYIOIIMX 3HAHUM: | COOTBETCTBH | IIOJIHOE
AQHAJIUTUYECKOMN | CIIETYIOLIUX 3HAHUMN: TEOPETHYECKUE e COOTBETCTB
T€OMETPUH, TEOPETHUYECKUE OCHOBBI | OCHOBBI JINHEWHOU CIENYIOIINUX | he
KOMIUIEKCHBIE JTUHEHHON aJireOphI 1 anreOpsI U 3HAHUM: CIIEIYIOIIA
YyHuca. AHAJIMTUYECKOMN AHAJIMTUYECKOMN TEOPETUYECK | X 3HAHUU:
r€OMETpUH, T€OMETPUH, 1€ OCHOBBI TEOpeTHYEC
KOMILJIEKCHBIE YUCIIA. KOMIUIEKCHBIC YUCA. | JIMHEHHOU KHE OCHOBBI
anreOpsI 1 JTUHCHHON
aHAJTUTUYECK | anreOpbl U
on AHAJINTUYEC
reOMETPUH, KOM
KOMIUIEKCHBI | TEOMETPHH,
€ uucia. KOMIUIEKCH
Jomyckatorc | ble yncha.
P’ CBo0OomHO
HE3HAYMTENIb | ONEpUPYET
HBIC OIUOKHU, | MPHOOpETEH
HETOYHOCTH, | HBIMH
3aTpyJHEHUsl | 3HAHUSIMU.
npu
QHAIUTUYECK
ux
onepanmsx.
yMeTb: OOyuatomumiics He ymeer | OOyuaromuiics OOyuatonuii | O0yuaroum
pelarTs 3ala4d | MU B HEJOCTATOYHOMN JEMOHCTPUPYET cs ucs
U YOPAXKHEHUSI | CTEIICHU YMEET: HEIOJIHOE JEMOHCTPHUPY | AEMOHCTPHU
WCIIONB3YS pemaTh 3a1a4u U COOTBETCTBHUE €T YaCTUYHOE | pyeT
OCHOBHBIE YIPaKHEHUS UCHOJIB3Ysl | CICAYIOIIMX YMEHUN: | COOTBETCTBH | IOJIHOE
METO/]IbI, OCHOBHBIE METO/BI, pemark 3aa4uu u e COOTBETCTB
M3YyUYEHHBIE B M3YyUYEHHBIE B Kypce YIOPaKHEHUS CIEeNYIOIUX | he
Kypce JUHEHHOU anredpe u WCTOJIb3YSl OCHOBHBIE | YMEHHUIA: CIETYIOIIHN
JIMHEWHON AHAJTMTUYECKOMN METO/Ibl, U3YYEHHBIE B | pPEIIaTh X YMEHMIL:
anredpe u reOMETPUU; Kypce JIMHEMHOU 3a7a4u U pelarhb
AQHAJIMTUYECKOM | ONepupoBaTh C anredpe u YOPaXKHEHUS | 3aJa4d U
TE€OMETPHUH; KOMILJIEKCHBIMH AHAJTUTHYECKOMN HCIIONB3YS yIpaXHEHU
ONEPHUPOBATh C | YHACIAMHU. reOMEeTpHH; OCHOBHBIE A
OIIEpUPOBATH C METO/IbI, MCIIOJIB3YS




18

KOMIUIEKCHBIMU KOMIUIEKCHBIMU U3Yy4YEHHBIE B | OCHOBHbIE
YHCIIaMHU. YHCIIaMHU. Kypce METOJIBI,
Jonyckarorest JIMHEHOMN W3y4YCHHBIE
3HAYUTEIIBHBIE anredpe u B Kypce
OLIMOKY, MPOSIBIISIETCS | AaHAJTUTUYECK | JIMHEHHOU
HEIOCTAaTOYHOCTD oH anredpe u
YMEHMH, 110 Py reOMETPHH; aHAJINTUYEC
MoKa3areliei, ONEepUpPOBaTh | KOU
o0yyJaromumncs C r€OMETPHH;
HCIBITHIBAET KOMIUIEKCHBI | OIIEpUPOBAT
3HAYUTEIILHBIC MU YHCIaMHU. | b C
3aTpyIHEHUS NpU YMmenus KOMIUIEKCH
OIEepUpPOBAaHUU OCBOEHBI, HO | BIMU
YMEHUSIMU TIPU UX JIONyCKAIOTCS | YUCIIAMHU.
IIEPEHOCE HAa HOBBIC He3HauuTenb | CBoOOIHO
CUTyalUH. Hbl€ OLIMOKH, | ONEepUpyeT
HETOYHOCTH, | MPUOOpETeH
3aTPyJIHEHUS | HBIMU
pu YMEHUAMY,
AHAJINTUYECK | IPUMEHSET
ux UX B
ornepanusx, CUTYaLUAX
IepeHoce MOBBILIECHH
YMEHUHN Ha oi
HOBBIE, CJI0HOCTH.
HECTaH/apTH
bIE
CUTYallUu.
BJIA/I€Th: OObyuaromuiics He | OOyuaromuiics B OO6yuaronmii | O0yuarom
HaBbIKaMU BIIa/ICET WIIH B | HEJJOCTaTOYHOU Csl YaCTUYHO | Hcs B
IIPUMEHEHHUS HEZ0CTaTOYHOW CTENEHU | CTEIICHH BIAJCET: BIIAJICET: IIOJIHOM
JIMHEHHOU BJIaJIEET HaBBIKaMU HaBBIKaMU o0BeMe
anreOpsl 1 HaBbIKAMU IPUMEHEHUSI | IPUMEHEHHUS NPUMEHEHUS | BIIAJICET:
aHAJTUTUYECKON | JIMHEHHOM anreOpsl U JMHEWHOW anreOpsl U | IMHEHHON HaBBbIKAMH
TrE€OMETPHUH K aHAJINTUYECKOU aAHAJIUTUYECKOU anreOpsl U IIPUMEHEHH
€CTECTBEHHO- rE€OMETPHUH K TE€OMETPHH K AHAJINTUYECK | 5 TMHEHHON
Hay4YHBIM €CTECTBEHHO-HAYYHBIM €CTECTBEHHO- oM aireOpsl U
(pmsmueckum u | (huznyeckum u Hay4YHBIM TFE€OMETPUM K | aHAJIUTHUEC
TEXHUYECKUM) | TEXHHUUECKUM) 3ajadaM. | ((PU3NYECKUM U €CTECTBEHHO- | KO
3aa4aM. TEXHUYECKUM) Hay4YHBIM reOMETPHH
3a/1a4aM. (puznueckum | K
OObyuaromwmiics u €CTECTBEHH
UCIBITBIBACT TEXHUYECKUM | O-Hay4YHBIM
3HAYUTEIIbHbIC ) 3aga4am. (pusmueckun
3aTpyIHEHUS NpU Hagbiku MU
IIPUMEHEHNUN HaBBIKOB | OCBOEHBI, HO | TEXHUYECKHU
B HOBBIX CUTYyalUsX. JIOMYCKAIOTCS | M) 3aJa4am.
HesHauntens | CBoOOIHO
HbIE OIINOKHU, | IPUMEHSET
HETOYHOCTH, | IOJIy4EHHBI
3aTpyITHEHUS | € HAaBBIKU B
pu CUTYalUsAX
AQHAJIUTUYECK | MOBBILICHH
1504 on
olnepanusx, CJI0KHOCTH.
IepeHoce

YMEHUHU Ha
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HOBBEIE,
HeCTaHIapTH
bIE
CUTYaLlUN.
IIkana oueHUBaHUSA TEKYLIEr0 KOHTPOJIA.
HanmenoBanue KOHTpOIIs
[Ixana oneHuBaHug Onucanue

pEe3yIABTATOB OOYUCHHS

Pacuérno-rpaduueckas pabora

Otnuuno - PaboTa cnana B
CPOK, pacyéTHas u
rpaduyeckas 4acTu
BBITIOJTHEHBI BEPHO, JINOO
HMEIOTCSI HEJOUETHI, HE
BJIMAIOIIYE HAa KOHSUHBIN
pe3yibTar.

Xopomuio - pacy€THas 4acTh
BBITIOJIHEHA BEPHO, B
rpadu4ecKoil yacTu ecTb
3aMevaHus

Y 10BIIETBOPUTEIIHHO - B
pacu€THOM YacTH €CTh
3aMEYaHusl, METOT
BBITIOJTHEHUS TpaduuecKon
YacTH BbIOpaH BEPHBIN
HeynosnerBopurensHo - B
pacuéTHOl U rpaduUecKoit
4acTsX €CTh rpyObIe
3aMEYaHMsl.

3aganue Ha PI'P Brigaercs Ha
MIEPBOM 3aHATHUU
COOTBETCTBYIOILIETO pa3zena
JUCHHUIUIMHEL U COAaETCS 10
OKOHYAHUU M3yYCHUS
COOTBETCTBYIOIIIETO pa3zena
mucouiuinHel. PI'P noimkHb!
OBITH BBIIIOJIHEHEBI 1
0()OPMIICHBI B COOTBETCTBHH C
TpeOOBAaHUSIMU METOIMYECKHUX
yKazaHui Kaeapsl.

KonrponsHas padora

OtnuaHo - PaGoTa BEICOKOTO
KauecTBa, YPOBEHb
BBITTOJIHCHUS OTBEUAET BCEM
TpeOOBaHUSIM, TEOPETUUECKOE
coJiepKaHne Kypca OCBOSHO
MOJIHOCTHIO, 0€3 MPOOEIoB,
HEOOXOIMMBIC TIPAKTUYECKUE
HaBBIKH Pa0OTHI C OCBOCHHBIM
MaTepraioM c(hOPMHUPOBAHEI,
BCE MIPEyCMOTPECHHBIE
porpamMMoii 00y4eHust
y4eOHbIC 3a/1aHUS BBITIOJTHEHBI,
100 HEKOTOPBIE U3
BBITIOJTHEHHBIX 3a/IaHUN
CoJiepKaT HE3HAUNTEIILHBIC
OIUOKH

Xopomuio - YpoBeHb
BBITIOJTHEHUS pa0OThI OTBEYACT
OOJIBIITMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUICCKOE
coJiepKaHne Kypca OCBOSHO
9aCTHUYHO, HO MPOOEITHI HE
HOCSIT CYIIECTBEHHOTO
XapakTepa, HeoOX0UMbIE
MIPAKTUYECKIE HABBIKUA PAOOTHI
C OCBOCHHBIM MaTEepUaIOM B
OCHOBHOM Cc(hOpMHUPOBaHBHI,

3aImuTa TeMbl BKIIIOYAeT
pelieHue 3a1a4 B ay IUTOPUH B
TE€YEHUE OJIHOM Naphbl U
MPOXOJIUT MOCIIE U3yUECHUS
COOTBETCTBYIOIIETO

paszaena. bunersl COCTOAT U3
BOIIPOCOB, MO3BOJISOIINX
OIICHUTH C(HOPMHPOBAHHOCTH
KoMneTeHui. Ha oTBeTHI
oTBoaMTCA 1,5 4aca.
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HEKOTOPBIEC BUBI 33/TaHUI
BBITOJIHEHBI C OIIMOKaMHU.

Y 10BIETBOPUTENBHO -
Teopernueckoe conepkaHue
Kypca OCBOCHO YaCTHYHO,
HE00XOIUMBIE IPAKTUYECKHE
HaBBIKU PabOTHI HE
chopMuUpPOBaHbI, OOJBITUHCTBO
MIPEyCMOTPEHHBIX
IIPOrpaMMOH 3aJJaHul He
BBINOJIHEHO; IPU
JOIIOTHUTEIEHOU
CaMOCTOSITSIILHOM paboTe Hal
MaTepHalIoM Kypca BO3MOXKHO
MOBBIIIIEHUE KAYEeCTBA
BBINOJIHEHUS y4E€OHBIX
3a/1aHHMN.
HeynosnerBopurensHo -
Teopernueckoe conepxanue
Kypca He OCBOEHO,
HEO0XO/IUMBIC TIPAKTUIECCKHE
HaBBIKU PaOOTHI HE
c(hOpMHUPOBaHHI,
IPESyCMOTPEHHBIE
IIPOrpaMMOM 3aJJaHus HE
BBINOJIHEHBI

TectupoBaHue 1Mo NpoMAECHHON
TeMe

Tect conepxut 20 3anaHui,
MpaBWIbHBIN OTBET Ha 1
3a/laHle COOTBETCTBYET |
Oamty. Bpems TectupoBaHus -
30 munyT. CTyIEeHTY
MIPEIOCTABIIAETCS ABE MOMBITKH
TUTSI IPOXOKICHUS TECTA.
MaxkcuManbHast OlleHKa 33 TECT
- 20 6amnoB. Tect cuntaercs
YCHEIIHO MPONIEHHBIM, €CITH
CTyIeHT nan He meHee 60%
MPABUIIBHBIX OTBETOB (HaOpa
He MeHee 12 6asioB).

TectupoBanue
OCYILECTBIISCTCS MO0 MPHU
MOMOIIY KOMIIBIOTEPHOMN
CUCTEMBI TECTUPOBAHHSI, THOO
C MCTOJIb30BaHUEM BBIJAHHBIX
TeCT-3aJIaHui Ha OyMa>KHOM
HocuTene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYIIECTBIISIETCS IPOBEPKA
TECTa 9K3aMEHATOPOM U
BBICTABIISIETCS OLICHKA
COIJIACHO METOAMKE
BBICTABJICHUS OLICHKH.

Ixana oueHUBaHUSI MPOMEKYTOYHOM ATTECTAIMMU: IK3aMeEH.

IIxama oneHUBaHUA

Onucanue

OTJIINYHO

BrimonHeHs! Bce BUIbI Y4eOHOM paboThI, MPEAyCMOTPEHHBIE YUEOHBIM
mwiaHoM. CTyAEeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHH,
HaBBIKOB TMPUBEACHHBIM B TaOJMIAX IOKa3aTelsiM, OIEPUPYET
npUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSIMU, HaBBIKAMHU, IPUMEHSIET UX B
CUTYallMsX TOBBIIICHHON CIOXHOCTH, HE UCHBITHIBACT 3aTPYIHCHHIA
MpU AHATUTHUYECKHUX OIepalusaX, NepeHoce 3HaHUM M yMEeHUil Ha
HOBBIC, HCCTAHAAPTHBIC CUTYAIlUM.

Xopomio

Brinonnens! Bce BUbI ydeOHOW paboThl, IPEyCMOTPEHHBIE YUeOHBIM
w1aHoM. CTyIEeHT JEMOHCTPUPYET YaCTHYHOE COOTBETCTBHME 3HAHMHU,
YMEHHI, HaBBIKOB IPUBEIEHHBIM B TaOJIMIIaX ITOKA3aTeNsIM, OTIEPUPYET
MpUOOPETEeHHBIMU 3HAHUSIMH, YMEHHUSIMH, HAaBBIKAMH, TPUMEHSIET UX B
CUTyallMsX TOBBIIICHHON cnoxHOCTH. [lpu 3TOM MOryT OBITH
JONYIIeHbl HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYAHCHHUS MIPH
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AHAIIUTUYCCKUX OICpanudax, IMEPCHOCE 3HAHUU U YMGHI/Iﬁ Ha HOBBIC,
HCCTAHOAPTHLIC CUTYyalluH.

Y 10BIETBOPUTEIBEHO

Beinonnens! Bce Bubl ydeOHOU paboThl, PEyCMOTPEHHbIE YUeOHBIM
wi1aHoM. CTyAEHT AEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHMH,
YMEHUH, HaBbIKOB TPUBEAEHHBIM B TaOauIax IOKa3aTelsM,
TOMYyCKAIOTCST 3HAYHMTENBHBIC OINMOKH, TMPOSBISIETCS OTCYTCTBHUE
3HaHUH, yMEHUH, HaBBIKOB 110 Psiy MOKAa3aTeseH, CTy ICHT UCIIBITHIBACT
3HAUUTENbHbIE 3aTPYJHEHHMS [P ONEPUPOBAHMM 3HAHUSAMHU U
YMEHHUSIMU TP UX MIEPEHOCE Ha HOBBIC CHTYAIINH.

HeynosnerBopurensHo

He Bemonmnen oamH wiau  Ooiee  BUAOB  yueOHOH  paboTHI,
NPEeIyCMOTPEHHBIX Yy4eOHbIM M1aHOM. CTYAEHT JAEeMOHCTPUPYET
IIOJIHOE OTCYTCTBHE WJIM HENOCTATOYHOE COOTBETCTBHE 3HAHU,
YMEHUH, HaBbIKOB IPUBEAECHHBIM B Ta0auIax IOKa3aTelsM,
JIOTIyCKAlOTCA 3HAUUTEIbHBIE OIIMOKU, IPOSBISETCS OTCYTCTBHE
3HaHUH, YMEHUM, HABBIKOB 110 PsIAy ITOKA3aTeNIeH, CTYACHT HE MOKET
ONIEpUpPOBATh 3HAHUSAMU M YMEHHSMH IIPU HUX IIEPEHOCE HAa HOBBIC
CUTYaLlUN.

7.3.  OueHo4YHbIe cpeICTBA

7.3.1 Texymmii KOHTPOJIb

Komnnexm 3a0anuit ona evinoinenusn pacuémnuo-zpaguueckou pabomor (PI'P)
no oucyuniaune «Mamemamuueckuii aHaIu3)

Yacmeo 1: «/Jugpghepenyuanvrnoe ucuucnenuil gynkyuii 00Hoi nepemeHHow)

Teopus npeaesion

3aganue Ne 1. Halitu npenensr:

) (2 —n)? — (1 + n)? 6)\/n+2—i/8n3+3
a ; ;
(1+3n)2—(2—-3n)? Vn+5+n
2
2n? +3\" > n —10\°"+!
- ") . nlvyn‘+1-—n); - .
mi+1) n( ) A)(n+1) ’
2x% + 11x + 15 4x? 2n+l _ gn-l
& ——3 eyl 3) Zmz g
sin sin 3x -
I/I) W; K)(l—SX) .

3ananue Ne 2. MiccnenoBaTh (pyHKIIMIO Ha HEMPEPHIBHOCTH U IOCTPOUTH €€ rpaduk, eciu
y={0 x<-msinsinx,-n<x<0, m, x=>0.

JAudppepennupoBanne pyHKuuil 0HON NepeMEeHHOH

3ananue Ne 3. Haittu ipou3BOHBIE Y, CICAYIONIMX QYHKIIUA:
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) 3x3 +4x%2—x—2 6) y
a = ’
Y Vv1+3x =In In arcsin arcsin/1 — e2* ;
3t2+1
X — X r) X = 3t3 ] y

=sinsin |—+t
5

n) Yy 1
cos cos 6x e) y =———— +sinsin Inln2x ;

= . A/1 — 2
3sinsin (12x+ 1)’ 1=2x

X 5x
=Inl ; 3 =Vx) ;
%) y =lnln )y = (V3)
3
u) sinsin(x —2y) +— K) x=e ‘coscost, y
y =elcoscost.
= 7x;

3apanue Ne 4. CocTaBUTh ypaBHEHMs KacaTeJIbHOW M HOPMajM K JaHHOM KpPHUBOH B TOUYKe C

abcruccoit x:
y:x2+8\/E:32, x0=4.

1
Y
Bamanue Ne 5. TIpoBecTH MOJHOE UCCIIEI0OBAHUE U TOCTPOUTH rpaduk ¢pyukmmu f(x) = x* + 2

Yacmo 2: « DyHKyuu HeCKOIbKUX NEPEMEHHBIX»

3apanue Ne 1. Haiftu Bce yacTHBIE TPOU3BOIHBIE BTOPOTO MOpsiaAKa (PYHKIMH IByX IEPEMEHHBIX Z =

n n xz + 3y2
f(x,y) ¥ yOenuThCs B TOM, UTO Zyy = Zyy, €CIIH Z = T .
3aganue Ne 2. Haiiti rpagueHT GyHKIMK ABYX MepeMeHHbIX Z = f(x,y) B Touke My (xy; Vo), €CIu
2
z= %; M, (4; 6).

3aganue Ne 3. Miccnenosarh Ha SKCTpeMyM (DYHKIMIO IBYX MEPEMEHHBIX Z = X2 — x + y2 + 2y.

Yacmo 3: «HHmezpaJlbuoe ucuuciieHue»

Heonpeneaénnble HHTErpabl

3ananue Ne 1. Haiitu Heonpeie1€HHbIE MHTErPAJIbI:

a)f 2x(i—x\/§; 6)f X - 27%dx; B)f (x
+ 1)e*dx;
r)j X A)f e’ e)f aﬂ—gﬁ

cos cos 3x dx; cos cos x dx;
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f dx f x+ 18 J f x+1d
) x? + 6x + 3) (x—6)(x+2) 1) x2+37"

o

Omnpenenénnpie HHTErPaJIbI

3amanue Ne 2. Haiitu onpenienn€HHbIE MHTETPAJIBL:

a)fon/6 3x - 6)[01 %; B)fo1

COS cos x dx ; — 1De*dx;
X X
A)f e j —Z dx
F)f 7+lnlnx 1 14+vV3x-2 2 1 14x? x
ox?2 +2x
o[, @i 0], T R
-1 X o X 0 1+ x?

IIpunokeHus onpeneJJéHHOro MHTErpasa

3ananue Ne 3. Haiitu niomanas GUIyphl, OrpaHMYEHHOlM IMHUAMA Yy = X2, y = 2 — X,

3amanne Ne 4. Haittu miomanb GUrypsl, orpaHuYEeHHON JTMHUSIMHA

3
y:;, y:4ex, y:3} y:4

3ananue Ne 5. Haiitu 06bEM Terna, OIy4eHHOT0 BpalieHueM BoKpyT ocu Oy (purypsl, orpaHuueHHON
JUHUSMHA Y = x3, y=1 x=0.

3amanne Ne 6. Haittm 00BEM Tema, MOMYyYEHHOTO BpalieHHEM BOKpPYyT ocu Ox Gurypsi,

OTrpaHMYEHHOMN JIMHUAMHA Y = X2, y2 = x.

HecoOcTBeHHBIE MHTETPAJIbI

3amanue Ne 7. HccnenoBarh HECOOCTBEHHBIE HHTErpajibl IMEPBOrO poja Ha CXOJUMOCTh. Y
CXOJSLIMXCS MHTETPaJIOB BHIYUCIUTD 3HAUECHUE!

+0o +00 +oo
a)f Vaxdx; 6)[ x3dx; B)f Vx5dx.
1 1 1

+oo +oo dx
F)fl ) f_m T .2

Inin x dx;

3aganne Ne 8. MccienoBaTh HECOOCTBEHHBIE WHTETPAJBI BTOPOTO POJAa HAa CXOAUMOCTh. Y
CXOJSLIMXCS MHTETPaJIOB BHIYUCIUTD 3HAUECHUE!




) f“ dx 6 jl dx ) fl dx
a Wt — B —.
o Vx 0o X3 oy xP

KpaTHblie uHTErpassl

3aganue Ne 9. I3MeHUTh NOpSAI0K MHTErPUPOBAHUS B IBOMHOM UHTETpasie:

2) f " ax f fGoy)dy; 6) f oy jﬁy Fx,y)d:

3amanre Ne 10. BeuamcnuTh ABOMHOM MHTErpall OT 3aJaHHOW (YHKIMH IO 3aJaHHON 00acTH
(o6nacThb 3a7aHa WM HEPAaBEHCTBAMU, UJIM YPAaBHEHUSIMH TPaHMII):

a)  J[, (10— x? — y®)dxdy, D={(x;y):1<x<2 0<y<2}
2.2
6) ffD(lzxy D:{le, y:xZ, y:_\/z};
+ 16x3y3)dxdy,
x 2
B) ffD(x2+y)dxdy, D ={y:§, y=2x y=< (x>0)}.

Ilpumepul sapuanmoe KOHmMpPoOILHLIX padom

Bapuanm (meopus npeoenos)

1. Haiitu npenensi:

G5-n)?+(G+n)? xP—x?—x—2 B) (x—J/x2—x+1);
(5-3n)2—-(G5+n)?’ 6)x3—2xz+x—2' ( )
1—coscos2x X2 —x—1

e’ —1 ’ A) Inln(x—1) ;

1
) (1 + x cos cos 2x )x_z

r)

1+ x coscos x

2. McenenoBath GyHKIMIO HA HEMPEPHIBHOCTH M MOCTPOUTH €€ rpaduk: y = { —x, x <
0,x2, 0<x<2 3 x>2.

Bapuanm (Ougppepenuyuposanue ¢pynkyuii 00noit nepemennol)

1. HaiiT ipou3BOAHYIO Yy

+4
a =Inl ; 6 =(WVx)"
) y =lnin —— ) y = (Vx)
x° x=etcoscost, y
sin sin (x — 2y) +— :
B) y r) =e
= 7x; coscost.

1 1
2. Haitu (— — —) )

X X

1
— A2 _
3. IIpoBecTH MOJHOE MCCIIE0BaHKE M TIOCTPOUTH rpaduk Gpyrkmuu f(x) = x* + et
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Bapuanm (pynkuyuu neckonvKux nepemeHHbIX)

1. Jns bysxmmm u = 2xy + \;C_i

MIPOU3BOJHYIO II0 HAIIPABJICHHIO, COCTABIIAIOIIEMY C OCAMH KOOpAWHAT OCTphBIC yIibl (O, ﬁ , JJIA

+ z3 maittm B TOouke A(6;9;1) MOMYJIH BEKTOpa TpaMEHTa M

3 6
KOTOpBIX COS COS & = =, COS COS B = -
2. UccnenoBarh Ha SKcTpeMyM Qynkmmio z = xy(1 — 4x? — 4y) - 5.

dz
3. Haiitu nmpou3BoHYIO a cnoxHol Gpynkuuu z =In In (y — x* =+sinsint,

coscost.

Bapuanum (unmezpanvnoe ucuucnenue)

1. Haiitu HeonpenenéHHme MHTETPAJIbL:

)f Sl 6) J > )f 2ot
a X, —ax; B
X% + 4x 3x V4 — 2x — x*

2. BoruvcnuTh onpenenéHHble MHTETPAJIbL:

2
6 dx j 2x+1) -
a) m; 0) 1
9 Inin x dx.
3. HaiiTi 3Ha4eHUsT HECOOCTBEHHBIX MHTETPAJIOB HIIM YCTAHOBUTH HX PACXOUMOCTD:
+ o0 5 +o00 dx
a) f xe X dx 0) f —_—
1 e x-Vinl

4. N306pa3uth 001acTb MHTETPUPOBAHUS M U3MEHUTH MOPSAOK HMHTETPUPOBAHUS B MOBTOPHOM

MHTErpaie
0 V25—x2
f dx j f(x,y)dy.
0

-4

5. BeIUMCIIUTE MIoma s GUrypsl, OrpaHUIEHHON IMHUAMU Y = 2 — X2, y = x.
Bapuanm 3a0anuit mecma

Yacts 1. AudpepenunpoBanne

1.1. Haittu mpou3BOIHYIO YV, (QYHKIIHH, 33 JaHHBIX PA3TUYHBIMH CIIOCOOAMHU:

y
— xJ’_|__
a) Y=5x 3; 0) y =x"*; B) € x

=co0S cos 3x ;
r) x =coscost +sinsint, y=sinsint —tcoscost.

1.2. HaiiTn yka3aHHbIE BETUYHHBIL:

3
1)y =sinsin Inlnx ; y' =2, y" =? 2y = g; dy =?

)y =3x%+xe*; xg=2, Ax=0,1, Ay =?

1.3. Uccnenosats Ha skcTpemyM Qynkmuio f(x) = (x — 3)?(x — 5).
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er

1.4. Haiftu uHTEpBaIbl MOHOTOHHOCTH (pyHKIIMH Y = —.
X

3

x
1.5. Haiiti HanbostbIlice ¥ HAaMMEHbIee 3HaYeHust GyHkimu f(x) = 3 —16x Ha otpeske [—5; 1].

1.6. CocTaBuTh ypaBHEHHE KacaTelbHOH K rpaduky ynkimu f(x) = 3x B TOYKe ¢ abcruccoi
x=1/2.

Yacts 2. [Ipeaennst

2.1. Haiitu npenensr:

B+n)?—(2+n)* 5) 2x x4+ 2x -3
2+n)2—-1-n)?’ e?*—1" x3+5x%+6x

5x

r) —

3x

Yactse 3. UccaenoBanue pyHkumii
3.1. UccnenoBath (hyHKIMIO HA HEMTPEPHIBHOCTh U MTOCTPOUTH €€ Tpaduk:

y={0, x < —-mSinsinx, —-n<x<0, m, x> 0.
x3
3.2. TIpoBecTu mosiHOE HcciieaoBaHne (GYHKIIMU M TOCTPOUTH e€ rpaduk: f(x) = 72
7.3.2 IlpoMexkyTOUHAA ATTECTAIUA
Bonpocut k 3x3ameny (2 cemecmp, ounasn popma oo6yuenus)
[ToHsATHE PYHKIIMOHAIBHOM 3aBUCUMOCTH, KJaccupukanus GyHKIUH. OIIK-1
OnpeneneHre U TUIbI YUCJIOBOM MOCIIEI0BATEILHOCTH. OIIK-1

[Ipenen uucinoBod mocienoBaTenbHOCTH. Apupmernueckue onepaunu Han | OITK-1
110CIIEI0BATEIbHOCTSIMH.

VYcnoBusi cylniecTBOBaHUST KOHEUHOTO TMpejena 4duciioBoil mocnenoBatenbHocT | OIIK-1
(treopembl Komu u Beliepuitpacca).

[IepBblii 1 BTOPOM 3aMedaTebHbIN Ipeaed. OIlK-1

IIpenen ¢ynkuuu. Omnpenenenus. I'eomerpuueckas wuHTepnperanus nonsatus | OITK-1
npeaena ¢pyHkipy. CBONHCTBA PENIENOB.

beckoneuno mainble, 6eckoHeuHO Oosbiue QyHKIUN. DKkBUBaIeHTHbIE Oeckoneuno | OITK-1
MaJIble ¥ UX UCTIOJIh30BAHNE TIPY BBIYUCICHUH MTPEesioB. TabmuIa SKBUBaJICHTHBIX
OECKOHEYHO MaJIBIX.

HemnpepsiBHOCTh (pyHKIIMK B TOYKE M Ha TpoMexyTke. Omnoctoponnue npeaensl. | OIIK-1
Knaccudukanus Touek paspbiBa rpaduka.

CpoiictBa (yHKIHI, HETPEpPhIBHBIX Ha oOTpe3ke (Teopembl BeliepmTpacca, | OIIK-1
bonbriano—Komm).
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[TpousBonnas. ['eomerpuueckuii u pusznveckuii cMpica npousBogHoi. Kacarensnas | OITK-1
¥ HOpMaJIb K TUIOCKOM KpuBOM. Tabmuiia mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX
GbYHKIMHA.

CBs3p MeXIy CyLIeCTBOBaHMEM Mpou3BOAHOM ¢(yHkmuun B Touke U | OIIK-1
HENPEPHIBHOCTHIO (PYHKIIMHU B TOM Ke TOUKE.

[IpousBosnHas cyMMbl, Hpou3BeAcHUs, dactHoro. IlpousBogHast cnoxHoit u | OIIK-1
o0paTHOH (YHKIHH.

IIponsBonHas mnapamerpuuecku 3agaHHoM ¢(yHkiuu. IlpomsBomnas ¢yskuuu, | OITK-1
3aanHoi HessBHO. /luddepeHmnupoBanne moka3areabHO-CTENCHHONW (DYHKITHH.
JudbdepeHunpyemMocTs. Huddepenunan. I'eomerpuuecknii cmbica | OIIK-1
maddepennmana. [lponsBoaasie u qudGepeHIraIbl BBICIIAX MOPSIKOB.

OcHoBHbIe TeOpeMbl Au(PepeHInanbHOro ucuncieHus: reopema depma, reopema | OINK-1
Pons, reopema Jlarpanxa, Teopema Komu.

[IpaBuio Jlonurass. OIIK-1
Muorounen Te#nopa u ero cpoiictBa. @opmyna Teimopa. Octatounsrii uwnen | OIIK-1
¢dopmynsl Tenopa B popme Jlarpanxka u Ileano.

OkcerpemyM dyHkimu. Heo6xonumoe ycaoBue 3KCTpeMyma. OIIK-1
MounoTtoHHoCTh QyHKIMH. JlocTarouHoe ycnoBue Bo3pactaHus (yObiBanus) | OITK-1
¢yHkuuu. JloctaTouyHble yCIOBHSI SKCTPEMYMA.

Beimyknocts pyHKINHM, TOUKK niepernda. JloctaTrouHoe yCa0BHE BHITYKIIOCTH. OIlK-1
AcumnToTsl rpaduka GyHKIHH. OIIK-1
O6mras cxema uccieaoBanus QYHKIIMH ¥ TOCTpoeHUs e€ rpaduka. OIIK-1
HauOospiiee 1 HauMeHblee 3HaYCHUS (DYHKIMH Ha OTPE3Ke. OIIK-1
OnpezenieHne M TEOMETPUUYECKHM CMBICT (YHKIMU JIBYX mepeMeHHbIX. Jluaum | OIIK-1
YpOBHSI (PYHKITMH JBYX MEPEMEHHBIX.

YacTHble TPOM3BOJIHBIE (DYHKIIMM HECKOJBKHX MEpPEeMEHHbIX, UX reomerpuueckuii | OITK-1
CMBICIL.

[TonsaTue nosHoro nuddepeHnmana GyHKINH HECKOJIbKUX EPEMEHHBIX. OIIK-1
JuddepennmpoBanue ca0KHIX QYHKIHNA HECKOIBKUX IEPEMEHHBIX. OIlK-1
[Ipou3BoHBIE BBHICIINX MOPSIKOB (DYHKIIMU HECKOJIBKUX epeMeHHbIX. Cmemanubie | OITK-1
npousBoansie. Teopema [lIBapiia.

[IpousBonHas (pyHKIMH HECKOJBKHX IMEPEeMEHHBIX MO HampasieHuo. I'paguent. | OITK-1
['eomeTpruyeckuii CMbICT TPOU3BOTHON 1O HAMPABJICHUIO.

OkcTpemMyM  (QYHKIIUM HECKOJBKUX mepeMeHHbIX. Heobxomumoe ycnosue | OITK-1
JKCTpeMyMa. JlocTaTogHOE yCIIOBHE IKCTpeMyMa (YHKIMHU ABYX EPEMEHHBIX.
ITepBooOpasnas, HeonpeaenEHHbIA nHTErpa. Tabiria OCHOBHBIX HHTETPAJIOB. OIIK-1
3aMeHa nepeMeHHOM U MHTErPUPOBAHUE 110 YaCTsIM B HeonpenenéHHoM unrerpaie. | OITK-1
WuTerpupoBanne ¢ MOMOIIBIO MOABEICHUsS (DYHKIIMU O] 3HAK quddepeHmana. OIIK-1
HHTerpupoBanue pairoHaIbHBIX JpoOeH. OIIK-1
WNHuTerpupoBanne QyHKIMH, comepKalmux HPpamoHaIbHOCTH. OIIK-1
YHuBepcalibHas TPUTOHOMETPUYECKAs ITOACTAHOBKA. OIIK-1
OmnpeneneHHbIl HHTETpaA U ero cBoiicTBa. Popmyna Herorona—JleiOnuna. OIIK-1
3ameHa nepeMeHHON M MHTETPUPOBAHME 10 YACTSIM B ONPeNeIEHHOM HHTETpaIe. OIlK-1
Brruucnenue miuomaneit miockux (uryp ¢ nomoiupto onpeaenéHHoro uarerpana. | OINK-1
Boruncnenne miomaau ¢Qurypsl, rpaHdlla KOTOpPOM 3ajJaHa YpaBHEHUSIMH B
napaMeTpuieckoil popme.

Brruncnenue mionaay KpUBOJIMHEMHOIO CEKTOPa B MOJISIPHBIX KOOpAMHATAX. OIlK-1
Brluucnenue anuHbl Iyrv ¢ MOMOILBIO omnpeaenéHHoro unrerpaia. Beraucnenne | OIIK-1
JUTUHBI IYTU KPUBOH, 3aIaHHOIN apaMeTPUUYECKHU.

Brruncnenue o0b€Ma Tena BpaieHus ¢ TOMOIIBIO ONPeIeIEHHOT0 HHTETpaa. OIIK-1
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Brrunciienue miomaay NoBEpXHOCTH TeJa BpalIEHHUS. OIIK-1

HecoGcTBeHHBIe MHTErpaiibl mepBoro u BTOporo poza. Ilonstus cxomumoctu u | OIIK-1
PacxoAMMOCTH HECOOCTBEHHOI'O MHTErpaJia.

Tunoevte sapuanmul 6u1eM0O8
no oucyunnune «Mamemamuueckuil aHAIU3»

MUHHUCTEPCTBO OBPA30BAHMS 1 HAYKU POCCUIMCKOU ®EJEPALINN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUYPEXJEHUWE BBICHIEI'O OBPA3OBAHUA
«MOCKOBCKHM MNOJTUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHI MOJIMTEX)

@akynpTeT 0a30BBIX KOMIETECHIIUH, Kadenpa «MaTtematuka»
JucuunnuHaa «MaTeMaTHdecKuil aHaIu3»
Hanpasnenue noarorosku 15.03.02 «TexHonornueckrue MaliuHbl 1 000PYIOBAHHE)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. TlepBooOpa3Has, HeonpeaenEHHBIN HHTETpal. TabMia OCHOBHBIX HHTETPAJIOB.
2. BBIYUCTUTH HEONPeIeIEHHBIA HHTErpall

f dx
" :
\/ 5—x+ \/ 5—x
3. Haiitu rpaguent Gpyukuu z = y./xy B Touke My(1;4).
4. Yxaxure, KaKoi M3 HECOOCTBECHHBIX HMHTETPAIIOB SBISETCS CXOISIIMMCS:

+00 +00 +oo
Vaxdx; f x3dx; f VxSdx.
1 1

1
5. Haiiaure sKCTpeMyMbI U TOYKH Tiepernda pyukuuu y = (x — 1)e™ .

YTBepkaeHo Ha 3aceaHuu Kadeapsl MaTeMaTHku « 31» 03 2026 r., mpotokoin Ne 7
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3K3AMEHAIIMOHHBINA BUJIET




29

1. HecobcTBeHHBIE HHTETPAIIBI IEPBOTO U BTOPOTO poaa. [IOHATHS CXOAMMOCTH U PacX0IMMOCTH
HECOOCTBEHHOTO MHTETpaJa.
2. Haiitu npon3BoaHy10 (pyHKINH, 3aJaHHON MTapaMeTPUUYECKHU:
t 2t2
1+ YT 1+
HccnenosaTh Ha SKCTpeMyM QyHKIMIO Z = x2 — x + y2 + 2y.
Beruuciauts onpenenéHHblii HHTErpall

X

hw

/6
f 3x -COS cos x dx.
0

5. Haiiti 00BEM Tena, MOIy4eHHOTO BpaleHHneM BOKpYyT ocu Ox GUTypbl, OrpaHUYeHHON
mapMsMa Y = x3, y=1, x =0.

YTBepkaeHo Ha 3aceaHuu Kadeapsl MaTeMaTuku « 31» 03 2026 r., mpotokoin Ne 7

3aB. xadeapoii O.M. Bapanosa / /

J1i1st TpoBEICHUS IPOMEKY TOUHOTO KOHTPOJISI 3HAHUH CTYICHTOB B TMCTAHIIMOHHOM (popmate
B pa3paboTaHHBIX Kadenpoi «MareMaTHka» OHJIAlH-KypcaxX UMEIOTCS UTOIOBbIE TECTBHI.
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