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1. Henun, 3a0a4m ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHS 110 AUCHUILIHHE

K ocHOBHBIM yensim OCBOCHUS AUCHUIUTMHBI «MaTeMaTHYeCKU aHaIu3) CIeAyeT OTHECTH:
— BOCHHUTaHHE y CTY/ICHTOB OOIIeil MaTeMaTH4eCKON KYJIbTYpBbI;
— MpUOOpETEeHUe CTYACHTAMH HIMPOKOT0 Kpyra MaTeMaTU4eCKIX 3HAHUN, YMEHUN U HaBBIKOB;

— pa3BUTHE CIIOCOOHOCTH CTYIEHTOB K MHAYKTUBHOMY U JA€YKTUBHOMY MBIIIJICHUIO HAPSTY C
pa3BUTHEM MaTEMATHYECKON MHTYUIUH;

— yYMEHHE CTyJCHTaMH Pa3BUBATh HABBIKUA CAMOCTOSTEILHOTO U3YUCHHSI YUeOHOH U HAyqHOH
JIUTEPaTypBl, COACPIKALIENH MATEMAaTUYECKUE CBEICHUS U PE3YJIbTaThI;

— MOJATOTOBKY CTYJCHTOB K JIESTEIIbHOCTH B COOTBETCTBUHU C KBATU(UKAIIMOHHON
XapaKTepUCTUKON OakasaBpa Mo HaIlpaBJICHUIO, B TOM 4ucie GopMUpOBaHUE YMEHUIN
MCIOJIb30BaTh OCBOEHHBIE MaTEMaTHUYECKHE METO/IbI B MPOPECCUOHANBHOMN JAEITEIbHOCTH.

— MOATOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LUPPOBOI
TypOYJIEHTHOCTH U BBICOKMX TEXHOJIOTHUYECKUX PUCKOB COBPEMEHHOU ITU(PPOBOH
9KOHOMHUKH.

K 0CHOBHBIM 3a0auam OCBOESHUS JUCHUITIINHBI «MaTremaTnueCcKHii aHaIN3) CJICOYCT OTHECTU:

— OCBOEHHE CTYACHTAaMHM OCHOBHBIX IIOHSATHH, METOAOB, (opMupyromux o0y
MaTEeMaTHYECKYIO MOrOTOBKY, HEOOXOAUMYIO JIJIS YCIICIIHOTO PELICHNUs IPUKIIATHBIX 33/1a4;

— (dopmupoBaHue y CTyAeHTa TpeOyeMoro Habopa KOMIETEHIIUN, COOTBETCTBYIOIIUX €O
HAIMpPaBIICHUIO TIOJITOTOBKA M 00ECIEYMBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha pPBIHKE

Tpyaa.

OOyuenue mo aucruIUimHe «MaTreMaTHuecKuil aHalau3» HalpaBJICHO Ha (opMuUpoOBaHUE
y oOydJarmuxcsi ciaeayommx kommnereHuud B coorBercTBuu ¢ @I'OC 29.03.03 «TexHonorus
noyMrpaduueckoro M YyIMakOBOYHOTO IPOU3BOJICTBAa» (YpOBEHb OakamaBpuaTa), YTBEPKAECHHBIM
nprka3zoM MunoOpnayku Poccun ot 22.09.2017 r. N 960, ¢ usmenenusimu ot 27.02.2023:

Koa n HamMeHOBaHUe KOMIIETEeH M NHankaTopbl 10CTHKEHUS] KOMIIETEHIHU
OIIK-1. CiocobeH npuMeHSTh NOIIK-1.1 IIpumeHsieT MaTeMaTUYECKHUE METOIbI
€CTECTBEHHOHAYUYHBIE U JUTSL peLLICHUS UH)KEHEPHBIX 3a/1a4, aHATU3UPYET U
0O0IIenHKEHEPHbIE 3HAHUS, METO/IbI WHTEPIPETUPYET MaTEMaTUUECKHUE MOJEIIN
MaTeMaTUYeCKOTo aHalu3a u (bU3NYECKUX MPOILIECCOB U TEXHUUECKUX CHUCTEM.
MOJICTUPOBAHUS B 00JIaCTH NOIIK-1.2 Ananu3upyeT naHHbIE, BBISBIISIET
npodecCHOHATBLHOM 1A TeTbHOCTH 3aKOHOMEPHOCTH, JeJIaeT 00OCHOBAHHBIEC BBIBOBI

NOIIK-1.3 Kputnuecku nusmepsieT pe3yiabTaTbl
pacyeToB U OLEHOK, BHOCUT KOPPEKTUPOBKH;
aJanTUPYyeT TEOPETHUECKHUE 3HAHUS ISl pEIICHUS
KOHKPETHBIX MH)KCHEPHBIX 3aau.

2. MecTO IUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JucnumimHa  «MareMaTHYeCKUd — aHajau3»  OTHOCHUTCI K  00s3aTelIbHON  YacTH
oOpa3oBaTenbHON mporpaMmMbl 6s10ka b1 «Jluciummuas! (MOLyIN)».
Jucnunnuna 6a3upyercst Ha CIIeAYIOIIeH, MPOHIeHHON TUCIIUIUINHE:
- TUHElHas anreopa.
Juctummaa «MaTeMaTHaecKuii aHanmu3y 00eCcreYnBaeT U3ydeHHEe TUCITUTLINH:
B obazamenvroit vacmu:



du3uka;

[TporpammMusbie cpeacTBa 00paboTK HH(GOPMAIMY B TEXHOJIOTHUAX MONUTPAPUIECKOTO U

YIIAaKOBOYHOT'O ITPOU3BOCTBA;
OCHOBBI MTH)KMHUPHUHTQ;
[IpuknagHas MexaHuKa;

TexHonoruu u o6opynoBanue s 00pabOTKU N300paKEHHI B TOTUTpahUIecKoM H
YIIaKOBOYHOM IPOU3BO/ICTBE;

YrpapiieHrue Ka4eCTBOM B YITAKOBOYHOM U TOTUTPA(UISCKOM ITPOU3BOJICTBE.

B yacmu, ¢hopmupyemoui yuacmuuxamu oopazoeamenbHuixX OMHOUEHULL:
TexHonoruu co3nanust upoOBOro KOHTEHTA,;
3D-koHCTpYyHpOBaHUE;

Helipocetu u reHepaTUBHOE UCKYCCTBO.

B uacmu snexmugnvix oucyunium:
[TnanupoBaHue U MOACTUPOBaHUE OU3HEC-TIPOLIECCOB;

Opranu3anys 1 ynpaBieHre TOIUrpaduIeckuM U YITaKOBOYHBIM TPOU3BOICTBOM.

3. CTpyKTypa M cojep:kaHHe IUCHUILTHHbI

OO6mas TpyI0EMKOCTh TUCHUTUINHBI COCTaBISIET 4 3a4€éTHBIC enquHuUIbI (144 yaca).

3.1. Bwuabl yueOHo# padoThl U TPYA0EMKOCTH

Ne Brt yuenoii padoThI Koauuecto | CemecTpsl
n/n 4acoB 2
1 | AyauTopHble 3aHATHS 72 72
B Tom umncne:
1.1 | Jlekuun 18 18
1.2 | Cemunapckue/npakTHYeCKue 3aHATHS o4 o4
1.3 | JIabopaTtopHbIe 3aHATHS 0 0
2 | CamocTosiTeJbHas1 padoTa 72 72
B Tom umcne:
21 | PI'P 28 28
2.2 | IlonroroBka K cCeMHHAPY 32 32
2.3 | [logroroBka K ’K3amMeHy 12 12
3 | IlpoMexxyTouHasi aTTecTalUs
3auet/aud.3auer/sK3aMeH - DK3aMeH
Hroro 144 144

3.2. TemaTnyecKHH IJIaH H3YyYCHUSI TUCIHHUIIJIUHBI

Pa3nennl/TeMbl TpynoéMKOCTB, Yac

JUCHHUIJIMHBI Bcero | AyauTopHasi paéora
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Paznea 1. luddepenunanbHoe
HCYHUCIeHHe PYHKIUIA 0 HOMI
nepeMeHHOol

62

24

30

1.1

UYucnosas I10CJIE0BATEIBHOCTb.
[Ipenen yncioBoii MOCAEI0BATENBHOCTH
u ero ceorcrsa. [IpaBuia npenensHOro
nepexona. Oyukmus. [Ipegen pyHKInN.
Teopemsl 0 ipenenax GyHKIUH.

1.2

IIepBblit 1 BTOpOU 3aMedaTEIbHbIE
npenesnbl. beckoHeuyHo Masbie U
0OECKOHEYHO OOJIbIINE BEIUYNHEI.
OKBUBaJIEHTHBIE OECKOHEYHO MAaJIbIE
BeJIMUMHBL. PackpbiThe
HEONpPEJEIEHHOCTEW pa3HOTO THIIA.

1.3

HenpepsiBHOCTD PyHKITHI B TOUKE U Ha
npomexyTke. OMHOCTOPOHHHE
npenensl. Touku paspeiBa QYHKIHH, UX
KJaccuuKanusi.

1.4

[Tpou3BoaHas HyHKIIMH.
['eomeTpuyecknii © MEXaHUYECKHI
CMBICJI ITpou3BOAHOM. [IpaBuita
muddepeHrpoBaHus 1 GOpPMYIIBI
BBIUKCJICHHSI TPOU3BOAHBIX. Tabnuia
MPOU3BOAHBIX. TeXHHUKa
audepeHIpoBaHusl.

1.5

Huddepenunan. [IpousBoaubie u
nuddepeHIrabl BEICIIAX MTOPSIIKOB.
[MpuGimKEHHBIC BEIYUCIICHUS C
nOMOIIbI0 A EepeHITnanoB.

1.6

IIpaBuio Jlonuransa. ®opmyia
Telinopa. PaznoxeHns OCHOBHBIX
3JIeMEHTapHBIX QYHKIHH 1Mo hopmyIie
Teiinopa. [lpubnmKEHHBIE BEIYUCICHUS
¢ nomoipio Gopmyinel Teitnopa.

11

1.7

OcHOBHBIE TEOPEMBI
nudepeHIAIBHOTO HCUNCIICHUS.
MOHOTOHHOCTH (YHKIINH,
sKcTpemyMbl. HeoOxomumeie u
JIOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH,
JIOKaJIBHOTO 3KCTPEMyMa.
HccnenoBanue BRITYKIOCTH rpaduka
¢ynkunu. Touku neperuda.
AcumnToTsl rpaduka QyHKIHH.

1.8

OOmrast cxema ucciefoBaHus (PyHKIUH
u moctpoenust e€ rpaduka. CBoiicTBa
(GyHKIUH, HENpephIBHBIX Ha OTpPE3Ke.

11




HaI/I6OJIBH_I€€ 1 HAaUMCHBIICC 3HAYCHUA
GYHKIIMH Ha OTPE3KeE.

Paznen 2. ®DyHKIUA HECKOJIbKHX
nepeMeHHbIX

22

12

2.1

[Ipenen u HenpepbiBHOCTH. OCHOBHBIE
CBOWCTBA HEMIPEPBIBHBIX (YHKINH.
YactHbie npousBoaHbie. [TomHbIH
nuddepennuan. YactHbie
POM3BOJIHBIC U TU(PepeHITHAIIbI
BbIcIIKX nopsakoB. Teopema IIBapua.

2.2

[Ipou3BoaHbIE CIOXHON QYyHKIHH
HECKOJIBKUX NTEPEMEHHBIX.
[IpousBoaHas MO HAMPABJICHUIO.
I'panueHt.

2.3

OKcTpeMyMbl  (QYHKIUM HECKOJBKUX
MEePEMEHHBIX. Heobxonumeie u
JIOCTaTOYHBIE YCIOBHS IKCTPEMyMa.

Paznen 3. UnTerpajbHoe
HCUYHCJICHHE

60

24

30

3.1

[TepBooOpasnas. Heonpenenénusrii
WHTETpaJl ¥ €ro cBoicTBa. Tabimia
WHTETPAJIOB OCHOBHBIX AJIEMEHTAPHBIX
¢bynkuuii. MeTos pa3noxxeHusl.

3.2

WNHTerpupoBaHue ¢ TOMOIIBIO 3aMEHBI
HepeMeHHOﬁ, IMOABCACHUEM 110 3HAK
nuddepenmmana. Meron
WHTETPUPOBAHUS IO YACTSIM.

3.3

HurterpupoBanue paoHaIbHbIX
npobeii. UHTerpupoBanrne HEKOTOPBIX
BUJIOB UPPALIMOHAIBHBIX U
TPUTOHOMETPUUECKUX (QYHKIIHH.

11

3.4

3aauu, IPUBOISALINE K IIOHATHUIO
onpeaenénHoro uurerpaia. Cpoilcraa
onpeznenéHHoro uurerpana. @opmyna
Hprorona—JleitOaumna. 3amena
NIEPEMEHHOIN Y UHTErPUPOBAHUE 11O
4acTsIM B ONPEAEIEHHOM UHTErpalle.

3.5

[IpunoxeHus onpenesEéHHOro
MHTETpalia B TEOMETPUU U MEXAHUKE
(BBIYMCIICHUE TTOMIA/ICH TITOCKUX
¢buryp, JUIMH KPUBBIX, 00BEMOB TeT,
TJI0MIAJIEH TOBEPXHOCTEN ).

11

3.6

HecoOGcTBeHHbIE HHTETrpaNbl IEPBOTO U
BTOPOTO POJia, KX CBOMCTBA.

3.7

3ajmauu, TNpPUBOIAIIME K  KPaTHBIM
uHTEerpajgaM. JIBOMHOM ©  TpOMHOM
MHTETpajbl, UX CBOMCTBAa. Briuncinenue
JIBOMHBIX HMHTErPajoB CBEICHHEM K
MTOBTOPHBIM. I'eomerpuueckue u
buznyecKue TMPUIOKEHHUS  KPATHBIX
WHTErPAJIOB.

10

HToro

144

18

54

72




3.3. ConepxaHue TUCHUNIHHBI

BBenenue

[Ipenmer, 3amaun U cojepkaHue OUCHUILINHBL. OCHOBHBIE 3Tallbl Pa3BUTHUS AUCLMILINHBL.
CtpykTypa Kypca, ero MeCTo U poJjib B IOATOTOBKE OakajiaBpa, CBA3b C IPYTUMH IUCHUTUTMHAMU.

Paznen 1. Anddepennuanbruoe ucunciaenne GyHKIUNA OJHON MepeMeHHOI

Tema 1. YucnoBas nocnenoBaTenbHOCTb. llpenen 4nciaoBol MOCiEI0BAaTENbHOCTH U €r0
cBorictBa. dynknus. [Ipeaen Gpynkmuu. OCHOBHBIE TEOPEMBI O TIpeeax PyHKITUH.

Tema 2. IlepBblii 1 BTOpO#l 3ameuarenbHble npeaensl. CpaBHeHHE OECKOHEYHO MAllbIX U
OecKOHEYHO OONBIINX BEIUYUH. ODKBUBAJICHTHbIE OECKOHEYHO Majble BeIWYHHBL. PackpbiThe
HEeoIpeAeNEHHOCTEN pa3HOIo TUIIA.

Tewma 3. HenpepsIBHOCTD PYHKITHI B TOUKE U Ha POMEXYTKe. TOUKH pa3pbiBa (YHKIIMH, HX
KJaccupuKanus.

Tema 4. IlpousBognas yukmuu. ['eomerpudeckuii U (GU3HYECKUN CMBICT TPOU3BOIHOM.
[IpaBuna muddepenipoBanns U GOpMyIIbl BHIUMCIECHUS MPOU3BOAHBIX. Tabiuia Mmpou3BOAHBIX
OCHOBHBIX 3JIEMEHTapHbIX QYHKIMI. Berunciaenre npou3BoHbIX PYHKINMA, 3aJaHHBIX PA3IMYHBIM
obpa3zom.

Tema 5. Hudbdepennman. IlpowsBogusie u nuddepeHuansl  BBICIIUNX — MTOPSIKOB.
[TpubnuxkEHHBIC BEIYUCICHUS C TIOMOIIBIO MU depeHIanos.

Tema 6. IlpaBuno Jlonurans. ®dopmyna Teitnopa. PackpeiTue HeompeaeaEéHHOCTEN
pa3nuyHOoro THma. PasnoeHue OCHOBHBIX 3JeMEHTapHbIX (yHKIui mo ¢dopmyrne Teiinopa.
[TpubmxEéHHBIC BEIYMCIICHUSI ¢ TOMOIIBbI0 (hopmyibl Teitnopa.

Tema 7. OcHOBHBIE TeopeMbl auddepeHnnanbHOro ucuncieHus. MoOHOTOHHOCTh (DYyHKIINH,
sKkcTpeMyMbl. HeoOxonuMble U OCTaTOYHBIE YCJIOBUS MOHOTOHHOCTH, JIOKQJIBHOTO 3KCTpEMyMa.
UccnenoBanue Boimykiocty rpaduka ¢pynkuun. Touku nepernba rpaduka GyHKIMH. ACUMIITOTHI
rpaduka QyHKIUH.

Tema 8. OOmast cxema wucciefoBaHUs (YHKUMU M mocTpoeHus e€ rpaduka. CpoiicTBa
GbyHKIMI, HeMIpepbIBHBIX Ha oTpe3ke. Hanbomnbliee 1 HauMeHbIee 3HaYeHUS PYHKIIMHM Ha OTpPE3Ke.

Paznen 2. Inddepennuanbroe ucunciaenne GyHKIUNA HECKOJIbKUX MepeMeHHbIX

Tewma 1. Ilpenen u HenpepsIBHOCTE. OCHOBHBIC CBOWCTBA HEMPEPHIBHBIX (DYHKIUN. YacTHBIC
npousBoaHbie. [Tonubnii quddepenmnma.

Tema 2. IIpousBoaHble CHOXKHOH (YHKIMH HECKOJNBKUX TEpeMEHHBIX. YacTHbIE
IpOM3BOJIHBIE U AU(depeHnnans! BeicMX nopsaakoB. Teopema IlIBapua (0 paBeHCTBE CMEIIaHHbBIX
npou3BoaHbIX). [Ipon3BogHas no HanpasneHuto. I'paguent. KacarenpHas miI0CKOCTh U HOpMaJb K
MOBEPXHOCTH.

Tema 3. DxcTpeMyMBbl QYHKIIMH HECKOIBKUX MepeMeHHbIX. Popmymna Telnopa o GyHKIUN
HECKOJIbKUX NepeMeHHbIX. HeoOxoaumMble U JOCTaTOUHBIE YCIOBUS dKCTpEMyMa.

Pasznen 3. UnTerpanbHoe HCHUCIEHHE

Tema 1. IlepBooOpaznas. Teopema cCylIecTBOBaHUS HEONPEAEIEHHOTO WHTErpasa.
Heomnpenenénuplii uHTErpan u ero cBoicTBa. Tabiuiia MHTETrpajgoB OT OCHOBHBIX 3JIEMEHTAPHBIX
byaKImiAi. MeToa HemoCpeACTBEHHOTO HHTETPUPOBAHUS.

Tema 2. OcHOBHBIE METOJIBI MHTETPUPOBAHUS: 3aMEHA IIEPEMEHHOI; BHECEHHE (DYHKIIMH IO
3HaK auddepennrana; UHTErPUPOBAHUE TI0 YaCTSM.

Tema 3. VHTerpupoBaHHe palMOHAIBHBIX JpoOeli, MHTErpUpPOBAaHHE HEKOTOPHIX BHUIOB
UpPpaLlMOHATIBHBIX U TPUTOHOMETPUYECKUX (PYHKIUI.

Tema 4. 3amaum, npuBOAsIIME K IOHATHUIO OIpPENENEHHOro MHTerpana. OnpenenéHHbIN
MHTETpaj, €ro CBONCTBA. YCJIOBUS HMHTErpupyemMocTu. HHTerpam ¢ MNepeMEHHbIM MpPeaesioM
unterpupoBanus. ®opmyna Heiorona—IJleliOanna. 3aMeHa NEpEeMEHHONH M WHTETPUPOBAHUE IO
4acTsM B OIPEIAEIEHHOM UHTETpalle.

8



Tema 5. [lpunoxxenust onpenenEéHHOr0 WHTETpaja B TE€OMETPUN U MEXAaHHUKE (BBIYUCIICHUE
TJI0MAEH TUIOCKUX (PUTYp, TMH KPUBBIX, 00HEMOB TE).

Tema 6. HecoOcTBeHHblE MHTErpajgbl IMEPBOIO W BTOPOro poja (mo OecKOHEYHOMY
MPOMEXKYTKY, OT HEOTPaHUUYEHHBIX (PYHKIIMI Ha KOHEUHOM MPOMEXKYTKE), UX CBOMCTBA.

Tema 7. 3agaun, NpuUBOAALINE K KPATHBIM HHTErpasaM. J[BOMHON U TPOMHOW MHTETpabl, UX
cBoiicTBa. [IpaBuia BEIYMCIEHUS IBOMHBIX HHTETPAJIOB.

3.4. TemaTnka ceMHHAPCKHX/MPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IPaKTUIECKUEC 3aHATHUS

IIpaktnueckoe 3ansatue 1. UYwucnoBas mnocnenoBaTenbHOCTh. Ilpenen  uuciioBoit
MOCJIE0BATEIbHOCTH W €ro cBoicTBa. [IpaBuna mnpenensHoro mnepexoma. dynkuwms. [Ipepen
dbyakuun. Teopemsl o penenax GyHKIUH.

IIpakTnueckoe 3ansatue 2. [lepBrlii 1 BTOpoi 3aMedaTenbHble Ipeneibl. beckoHeuHO Maiible
U OECKOHEYHO OOJIbIINE BEIUYMHBI. DKBUBAIICHTHBIE OECKOHEYHO MaJIble BEIMYUHBI

[IpakTrueckoe 3ansTue 3. BeluyuciaeHue npeiesioB: paCKphITUE HEONIPEAETIEHHOCTEN pa3HOTro
THUIIA.

[Ipaktuyeckoe 3anartue 4. HempepblBHOCT (YHKIMI B TOYKE U Ha TIPOMEXKYTKE.
OnHocropoHHKE Tpeaessl. Touku pa3peiBa (GYHKIMH, UX KIaCCUPUKAIIHSL.

[Ipaktrueckoe 3anstue 5. IlpomsBomnas (yskiuu. ['eomeTpuueckwii U MeXaHUYECKUN
CMBIC]T ~ TPOM3BOJHOW. YpaBHEHHME KacaTellbHOM MW HOpMaiuM K  KpuBoW. I[lpaBuia
nuddepeHpoBanus U GOpPMYIIbI BEIUMCICHUS POU3BOIHBIX. Tabnuiia mpon3BOHBIX.

[TpakTuueckoe 3ansarue 6. Texnuka nuddepeHTpoBaHUs.

[Ipaktrueckoe 3anarue 7. Juddepenmuan. IlponsBoansie n auddepeHnansl BhICIIHX
nopsiakoB. [IpuOmmkEHHBIC BBIYUCICHHS C TTOMOIIBI0 TU(depeHITHATOB.

IIpaktnueckoe 3anstue 8. IlpaBuno Jlonurans. Ilpumenenue mnpasBmna Jlonmurans k
PACKPBITUIO HEOIIPEACIEHHOCTEN PA3HOTO BUJIA.

[Ipaktnueckoe 3ansitue 9. @opmyna Teinopa. Pa3nokeHUsT OCHOBHBIX 3JIEMEHTAPHBIX
bynakuumii mo popmyne Teitnopa. [IpubamxEHHbIC BRIYUCICHHUS ¢ TOMOIIBI0 popMyibl Teinopa.

[Ipaktuyeckoe 3ansitHe 10. MOHOTOHHOCTH (YHKIMH, 3KCTpeMyMbl. HeoOxomumbie u
JIOCTaTOYHBIE YCJIOBHMSI MOHOTOHHOCTH, JIOKAJIbHOIO 3KcTpemMyMma. MccienoBaHue BBIIYKIOCTH
rpaduka ynkmuu. Toukn nmeperunda. AcuMOTOTH Tpaduka (yHKIIHH.

[Tpaktrueckoe 3anstue 11. OOmas cxema wuccienoBaHus (DYHKIIMH W TOCTpOEHUs €&
rpaduka.

[Tpaktrueckoe 3anstue 12. Iloctpoenue rpadukoB GyHKIHI C MOJHBIM HCCIICTOBAHUEM.
CroiicTBa (yHKIMIA, HEMPEPHIBHBIX Ha OTpe3ke. HaxokneHne HanOOJBIIEr0 W HAaWMEHBIIETO
3HaYeHU! PYHKLINHU Ha OTPE3Ke.

[Tpaktuyeckoe 3anstue 13. YacTHble MpoU3BOAHBIE (YHKIIMH HECKOJIBKHX MEPEMEHHBIX.
[Tomusiii nuddepeniman. Yactabie mpou3BoaHbIe U AU dEepeHITnaIbl BEICIIMX MOPSAIKOB. Teopema
[[IBapia (0 paBeHCTBE CMEIIaHHBIX MTPOU3BOIHBIX ).

[Ipaktuyeckoe 3ansTHe 14. IIpou3BogHBIE CIOKHOW (YHKIHMH HECKOJBKUX IMEPEMEHHBIX.
[IpounsBoHas 110 HanpaBJIeHUIO. I pagueHT.

[Ipaktrueckoe 3amsTe 15. DkcTtpemymbl (YHKIMH  HECKOJBKHUX  IMEPEMEHHBIX.
HeoOxonumble W JocTaTOYHBIE YCIOBUSL JKcTpemyMma. MccnepoBanue (YHKIUNA HECKOJIBKUX
NIEPEMEHHBIX Ha SKCTPEMYM.

[Tpaktuyeckoe 3anstue 16. IlepooOpasnas. HeonpenenéHublii MHTErpal U €ro CBOMCTBA.
Tabnuia UHTErpaIoB OCHOBHBIX 3JIeMEHTapHbIX GyHKIMI. HTerpupoBanre METOI0M Pa3IoKEeHHUS.

[IpakTtnueckoe 3anstue 17. HMHTerpupoBaHHe C MOMOIIBIO 3aMEHBI TMEPEMEHHOM.
WnuTerpupoBanue MeTo10M Mo iBeACHUs (PYHKIMHU O] 3HAK TuddepeHmaa.

IIpakTnueckoe 3anstue 18. Merox wuHTerpupoBanuss mno 4yacTsaMm. HaxoxaeHue
HEONPEIEIEHHBIX HHTETPAJIOB C TOMOILBIO OCHOBHBIX METOJI0B NHTETPUPOBAHHSI.

[Ipaktrueckoe 3anarue 19. MHTErpupoBaHHWE palMOHAIBHBIX ApoOeit. MHTerpupoBaHue
HEKOTOPBIX BHIOB UPPALMOHANBHBIX (PYHKIUH.
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[Tpaktrueckoe 3anstue 20. HTerpupoBannue TpuroHoMeTpudeckux GyHkiui. [Ipumenenue
TPUTOHOMETPUUYECKUX (PYHKLIUN K MHTETPUPOBAHUIO UPPALIIOHAIEHOCTEH.

[TpakTuyeckoe 3ansTue 21. Berunciaenue onpeaeaéHHOTO HHTErpaia ¢ MOMOIIbIO (hOPMYITbI
Hrerotona—JleiiOnnma. 3ameHa TMepeMEHHONW W WHTErPUPOBAHUE IO YaCTSIM B ONPEAeIEHHOM
UHTErpae.

IIpaktnueckoe 3anstue 22. [lpminoxkeHus omnpenenéHHOro HHTErpajla B TIE€OMETPUH M
MeXaHUKe: HaXOXKACHHUE IJIOUIa el MI0CKUX (PUryp; HaX0XkIEHUE JUIMH KPUBBIX.

[Ipaktrueckoe 3anarue 23. [IpuiokeHuss ONPeAeNIEHHOTO HWHTErpajga B TEOMETPUH U
MEXaHHKE: HaXOKJIeHEe 00bEMOB Tell, HaX0XKIEHHUE TIIOIIAIei TOBEPXHOCTEH.

[Tpaktuyeckoe 3anatue 24. HecoOcTBeHHBIE MHTETpaibl MEPBOTO M BTOPOrO poja, HMX
cBoiicTBa. MccrenoBanue HeCOOCTBEHHBIX MHTETPAIOB Ha CXOAMMOCTD U PACXOIUMOCTb.

[IpakTnueckoe 3ansTue 25. 3amaud, ONpUBOASALIME K KpAaTHBIM HMHTerpaitam. JIBOMHOW H
TPOWHOW WHTETpaAJIbl, MX CBOWCTBA. ['eomeTpuueckue W (U3UUYCCKUE TPUIOKEHUS KPATHBIX
MHTETpaJIOB. Bpluncienrne ABOMHBIX HHTETPAJIOB CBEAECHUEM K IIOBTOPHBIM.

[IpakTnueckoe 3aHsaTHe 26. BpluncieHne NBONHBIX MHTETPAIOB CBEJIEHUEM K IIOBTOPHBIM.
Boruncnenyie 1BOWHBIX MHTETPAJTIOB B [IWJIMHAPUYECKUX KOOPINHATAX.

[IpakTrueckoe 3ansiTue 27. BoluucaeHHE TPOMHBIX MHTETPAJIOB CBEAECHUEM K MOBTOPHBIM.
Brruncnenue TpOWHBIX MHTETPAJIOB B CHEPUIECKIX KOOPIUHATAX.

3.4.2 JlabopaTopHbIe 3aHATHUS

JlabopatopHuble 3aHATUS YIEOHBIM IJIAHOM HE MTPEyCMOTPEHBI.

3.5. TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

KypcoBble mpoekThl (KypcoBbie paboThl) YU€OHBIM IJIAHOM HE MIPEYyCMOTPEHBI.

4. Y4ueOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE o0eclieueHne

4.1. HopmatuBHble 10kyMeHTbI U 'OCTbI

1. ®IoC 29.03.03 «TexHonorus MoAUrpauyeckoro M YIMaKOBOUHOTO IPOU3BOJCTBAY,
yTBepKIEHHBIN pukazoM MunoOpHayku Poccun ot 22.09.2017 Ne 960 (pen. ot 27.02.2023).

2. Axagemudeckuii y4eOHBIH TIaH Mo HarpaieHuto moAarotoBku 29.03.03 «Texnomorus
NoJUTrpadUIECcKOro U yrmakoBOYHOro mpou3BoAcTBay. [Ipoduins: «Jlu3aiiH U TEXHOJIOTHN CO3AaHUS
BU3yaJIbHOTO KOHTEeHTay. @opma oOyuenus — ounas. 2026 r.

3. OOpasoBarenpHasi mporpamMma 1o HampasieHuto 1noarotoBku 29.03.03 «Texnomorus
NoJUrpadUIECcKoro U yrmakoBoYHOro npou3BoAcTBay. [Ipoduins: «Jlu3aiiH U TEXHOJIOTHH CO3AaHUS
BU3yaJIbHOTO KOHTeHTay. PopMa 00ydueHust — ouHast. 2026 r.

4. Vka3 Ilpesunenta Poccuiickoir @enepanuu ot 01.12.2016 Ne 642 «Ctparerun Hay4Ho-
TEXHOJIOTHYeCKOro passutus Poccuiickoin denepaunm.

5. Ilpukaz MunucrepcTBa obpazoBanus u Hayku Poccuiickoit deneparuu ot 23.08.2017
No 816 «OO6 yrBepxknennn Ilopsigka TNpUMEHEHHsS] OPTaHHU3AIUSIMH, OCYIIECCTBIISIONTUMU
00pa30BaTeNbHYIO0 JIEATEIBHOCTD, AJIEKTPOHHOIO OOyYeHUs, JWCTAaHIMOHHBIX 00pa3oBaTEIbHbIX
TEXHOJIOTUH MPH peanu3ai 00pa30BaTEbHBIX MPOrPaAMM».

4.2.  QOcHoBHasi TuTEpaTypa

1. ®uxrenromnsi, ['. M. OcHOBBI MaTeMaTHUECKOTO aHamm3a. Yacte 1 : yueOHHK A7 BY30B /
I'. M. ®uxrtenronsil. — 18-e usn., crep. — Cankr-IletepOypr : Jlanb, 2026. — 448 ¢. — ISBN 978-
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5-507-55976-3. — Texkct : anexkTponHbIi // JIanb : anekTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/512293. — Pexxum moctyma: 11 aBTOPH3. MOJIB30BATEIICH.

2. ®uxrteHronsll, I'. M. OcHOBBI MaTeMaTH4eCKOT0 aHau3a. YacTh 2 : yueOHUK It BYy30B /
I'. M. ®uxrtenronbi. — 17-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2026. — 480 ¢c. — ISBN 978-
5-507-55098-2. — Texkct : anmexkTpoHHbIi // JIanb : anekTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/517028. — Pexxum moctyma: it aBTOPH3. MOJIB30BATEIICH.

3. Kynpssues, JI. 1. Kpatkuii kypc MaTemaruueckoro ananusa : yueonuk / JI. JI. Kyapsisues.
— 3-e u3a., nepepad. — Mockpa : PUSMATIIUT, [6. r.]. — Tom 1 : quddepenumnansuoe u
WHTETpAIbHOE UCUYHCIICHUs QYHKITMN oHON niepemeHHoi. Psaasrt — 2008. — 400 ¢. — ISBN 978-5-
9221-0184-4. — Texkcr : snekTpoHHBIN // JlaHb : 31MeKTpoHHO-OnOMMoTeunas cuctema. — URL:
https://e.lanbook.com/book/2224. — Pexxum moctyma: it aBTOPH3. MOJIB30BATEIICH.

4.3. JlonmoaHuTeJbLHAs JUTEpPaTypa

1. Munocues, B. b. Kypc marematuku sl TEXHUYECKHUX BBICHIMX YUYCOHBIX 3aBEICHUM:
yaeOHoe mocooue / B. b. Munocnes, B. A. JIsxoBckuii, A. V1. MapTelHeHKO. — 2-€ W3]., HCTIP. —
Canxkr-IlerepOypr: Jlanp, 2022 — Yactp 2: OyHKIMU HECKOJBKUX NMEpEeMEHHBIX. MIHTerpaibHoe
ucuucnenue. Teopus nomns — 2022. — 432 c. — ISBN 978-5-8114-1559-5. — TekcT: 31€KTPOHHBIN
// Jlanb: snexTpoHHO-OnOMuoreunas cucrema. — URL: https://e.lanbook.com/book/211355.

2. Munocues, B. b. Kypc maremaTuku njii TEXHUYECKUX BBICHINX YYCOHBIX 3aBEICHUM:
yuebHoe nocobue / B. b. Munocnes, H. A. bepkos, B. I'. 3y6koB. — 2-e uzn., ucnp. — CaHKT-
[etepOypr: Jlanb, 2022 — Yacts 3: luddepennuanbabie ypaBHEHHs. Y paBHEHHS MaTeMaTHUECKOM
¢busuku. Teopus ontumumzamuu — 2022. — 528 c¢. — ISBN 978-5-8114-1560-1. — Tekcr:
AJICKTPOHHBINA /! Jlanb: 3JICKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/211358.

4.4. DJaexkTpoHHBbIE 00pa3oBaTebHbIE PecypChl

[TpoBenenue 3aHATUI U aTTECTALIUI BO3MOXKHO B TUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHUCTEeMBbI AucTaHIMOHHOro o00ydeHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeaporr «MaTtemaTrkay 3JIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pazaenam

IIPOrpaMMBI:

Haszsanue 50P Ccrlika
?g:;;i?m MATEMATHHICCKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
HHTerpansHoe MCUUCTIEHHE https://online.mospolytech.ru/local/crw/course.php?id=3781

(GyHKUINN OJTHOM TepeMEHHOM

Huddepenuuanbroe HCMHCIERHE | hiine: //online.mospolytech.ru/local/crw/course.php?id=3362
(GYHKIHMN HECKOIBKUX

MIEPEMEHHBIX

JIONIOJTHUTENBHBIE TJIABBI https://online.mospolytech.ru/course/view.php?id=3592
MAaTEMATUYCCKOT'O aHaJIn3a

Pazpaborannbie DOP BKIIOUaIOT TPEHUPOBOYHBIE M HTOTOBBIE TECTHI.

[Topsnox mpoBeneHus: pabOT B AUCTAHIMOHHOM (opmare yCTaHaBIMBAETCS OTIECIbHBIMHU
pacnopsHKSHHUSIME IPOPEKTOPA MO YIeOHOM paboTe U/Win IIEHTPOM YIeOHO-METOINYECKON PabOTHI.

Kaxxapiii cTyieHT obecrieueH HHIUBUIYaTbHBIM HEOTPAHUYCHHBIM JJOCTYIIOM K 3JICKTPOHHOM
6ubnuoreke Mockosckoro [lonurexa:

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

HHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOIUYECKHE MaTepuasibl B 3JEKTPOHHOM BUJE,
MIpeICTaBICHHBIC Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTeMaTnueckoro 00pa3oBaHUs:

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

http://mospolytech.ru/index.php?id=5822
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[Tone3nsle yueOHO-MeTOAMYECKHE M HH(GOPMAIMOHHBIE MaTephalbl MNpPEJCTAaBICHBI Ha
calTax:

http://exponenta.ru

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

[Tepeuenr pecypcoB HHGOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHON ceTu «UHTepHeT» s
OCBOCHHUA JUCHUITIIUHBI:

www.matematikalegko.ru>studentu

WWW.i-exam.ru.

4.5. JluneH3MOHHOE U CBOOOIHO pPacnpocTpaHsieMoe NPOrpaMMHoOe
ob0ecreyeHue

1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpeMeHHbIe NPpOo(eccHOHATbHBbIE 0a3bl JaHHBIX U HH(OPMALMOHHbIE
CIIPABOYHBIE CHCTEMBbI

Ilepeuens pecypcoB cetn UHTepHeT, 1OCTYNHBIX 1JIs1 OCBOCHHUS IMCUMIIJIMHbI:

Ne HaumeHoBaHue Ccbuika Ha pecypce JoctynHocTh

HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBbI

JocTtynHa B cetn

1. Stack Overflow https://stackoverflow.com/ | Wutepuer 6e3
OTpaHUYCHUHN
0. | MndopmaionHELe pecype http://www.consultant.ru | locTymso

Cetu Koncynprantllmtoc

ITopran @enepanbHbIX

3 roCyJapCTBEHHbIX

' 00pa30BaTeNbHBIX CTAaHAAPTOB
BBICIIETO 00pa30BaHUs

http://www.fgosvo.ru JlocTymHO

DIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

HocrynHa B cetu IHTEpHET

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

https://www.iprbookshop [ Joctynua B cetn MHTEpHET
.ru/ 0e3 orpaHMYCHHI

2. IPR Books

IpodeccnonanbHbie 6a3bl JAHHBIX

1 baza qaHHBIX Hay4HOM http://wwwe.elibrary.ru JlocTymHO
" | anmexkTpoHHOM OMOIMOTEKH
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(eLIBRARY.RU)

Web of Science Core Collection | http://webofscience.com | IocTymHo
— [IoJINTEMATHNYECKaA
pedepaTuBHO-

2. | Oubnuorpaduueckas u
HayKOMeTpuuecKas
(bubmmomeTpuueckas) 6aza
TaHHBIX

5. MartepuajabHO-TeXHHYECKOE o0ecreyeHue

MarepunanpHO-TeXHHYeCKasi 0a3a yHHUBEpCHUTETa OOecrneunBaeT MPOBEICHHE BCEX BHIOB
3aHATHH, TPEAYCMOTPEHHBIX y4EOHBIM IUIAHOM, W COOTBETCTBYET ACHCTBYIOIIMM CAaHUTapHBIM U
POTHBOIOXKAPHBIM MPABUIIaM U HOPMaM.

Kadenpa «Maremaruka He pacnoyiaraeT coOCTBEHHBIM ayTUTOPHBIM (DOHJIOM M UCTIOIb3YyeT
y4eOHbIe ayTUTOPUH U3 001Iero poH1a yHUBEpCUTETA.

[lpy HEoOXOAMMOCTH Ui TPOBEICHHWS WHTEPAKTUBHBIX IPAKTUYECKUX  3aHSATHH
UCTIOJIB3YIOTCS] KOMITBIOTEPHBIE KJIaCChl YHUBEPCHUTETA.

6. MeTtoauyeckue peKOMeHAANHU

6.1. MeTonnyeckue pPeKOMEHIANMH [Jisi MPeNoaaBaTelsi MO OPraHU3ANMNHN
0o0yueHust

Hpex(z[e BCCTO, CJICOYCT 06paTI/ITB BHUMAHHUC CTYACHTOB Ha TO, YTO IMPAKTUYCCKU BCChb
M3y4aeMblii UMM Y4eOHBIM MaTepuan He TpeOyeT KakoW-TnOo CrenHalbHON (JIOMOJHUTEIBLHOMH,
IIOMHUMO HIKOJIBHOT'O Kypca) IIOATOTOBKH U BIIOJIHE MOXKET 6I>ITB YCIICIHO U3YUYCH, €CJIN CTYACHTLL
OyayT mocemarp 3aHATHS, CBOCBPEMEHHO BBITOJHAThH ITOMAIIHHE 3aJaHUs U TOJIB30BaThCs (IpU
HEOOXOIMMOCTH) CUCTEMOI! TJIAHOBBIX KOHCYJIBTAIIMI B T€UEHHE KaXI0T0 cemecTpa. Bomrenmue B
KypC MaTeMaTW4YeCKOrO aHaiu3a pa3/eibl SBISIOTCS KIACCHYSCKMMH, B TO K€ BpEeMs OHHU
OpPUEHTUPOBAHBI HA IPAKTHUKY, MOCKOJIbKY UMEIOT IIUPOKOE PACTIPOCTPaHEHUE IS PEIICHHS Pa3HOTO
pona 3amad — KaK BHYTPHM CaMOH MaTeMaTHKH, TaK W TPUKIAJHBIX. X OCBOCHHE TOMOKET
CTyACHTaM JIOTUYECKU BEPHO, apryMEHTUPOBAHO U SCHO CTPOUTH YCTHYIO W IUCBMEHHYIO pE€Yb,
YCIICHIHO MPUMCHATH HAKOIUICHHBIC 3HAHUA B HpO(l)CCCHOH&JIBHOI’I ACATCIIBHOCTH.

HeoOxomuMo ¢ caMoro Havyaia 3aHATHH PEKOMEHIOBATh CTYIEHTaM OCHOBHYIO U
AOMOJIHUTCIIbHYIO JIMTCPATYPY, 4@ B KOHIEC CEMCCTpa OaThb CIIMCOK BOIIPOCOB I MOATIOTOBKHU K
JK3aMEHY.

Ha mepBoMm 3aHsITHH IO AUCHUILINHE CIIEYET 00s3aTeIbHO TPOUH(OPMUPOBATH CTYACHTOB O
BUC M (hOopMe MPOMEKYTOUHOM aTTECTAIMH 110 TUCIUTUIHHE, CPOKaX e€ MPOBEICHUS, IPUMEHSIEMBIX
BUJIaX TEKYIIETO KOHTPOJIS.

W3noxeHne TEOPETUYECKHX  TMOJOXKCHWW  JUCHUIUIMHBI  JTOJDKHO — CONPOBOXKIATHCS
WITIOCTPATUBHBIMH ~ [IPUMEPaMH, TIIATEIbHO OTOOpAaHHBIMHM IperojaBaTesieM TakK, YTOOBI
TEXHUYECKHE TPYTHOCTH W BBIKJIQJKH TPH PEHICHUW 3aJa4d HE OTBIEKAIH OT TJaBHOTO —
OCMBICJICHUA HUACU U CYTH MNPHUMCHACMBIX MCTOHOB. CHGI[YGT BCCTJla YKa3bIBAThb MNPHUMCEPLI
NPaKTUYECKOTO TIPUMEHEHUS pACCMOTPEHHBIX Ha 3aHATHSX YpaBHEHUH U (HOpMyII.

[IpakTuyeckue 3aHATHS JOJDKHBI OBITH OPraHU30BaHBI IMPETOAaBaTEIEM TAaKUM 00pa3oM,
9TOOBl  OCTAaBaJOCh BpEeMsi Ha MEPHOAMYECKOE BBIOJHEHHE CTYACHTAMH  HEOOJBIION
CaMOCTOSITENIbHOW PabOThI B ayJUTOPUU JJISl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHaa.
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[IperonaBaTens, BEOyUINH MPAaKTUYECKHE 3aHATHS, MOOJDKEH COTJIACOBBIBATH Yy4eOHO-
TEMaTUYECKHH TUTaH 3aHSATUH C JISKTOPOM, HCIIOJI30BaTh CAMHYIO CUCTEMY 0003HAYCHHI.

[IpenoaBaTemnto cieayer JOOMBaThCs CUCTEMAaTHYECKON HETPEPhIBHOM pabOThHI CTYICHTOB B
TE4YEHHUE CEMECTPA, HEOOXOAUMO BBISBIIATH CHIIBHBIX CTYACHTOB M IIPUBJIEKATh UX K HAY4HOU padoTe,
K Y4acCTHIO B Pa3HOr'0 poJia OJUMIINAAAX U KOHKypcax.

CTyZIeHT JOKEH OIyINATh 3aMHTEPECOBAHHOCTD MPENOAaBaTeNsl B JOCTHKECHUHA KOHEYHOTIO
pe3yabTara: B IpHOOPETEeHUH 00YJaIOIMMHUCS IPOYHBIX 3HAHUH, YMEHUH U BIIaJICHUS HAKOIIJICHHOM
uHpopManuen Uil peleHus 3a1a4 B IpO(PEeCCUOHANBHOM e TETbHOCTH.

OO6pa3oBarenbHbIC TEXHOIOTHH.

IIpoBeneHue 3aHATHM UM arTecTalliii BO3MOXKHO B JAMCTAHIHMOHHOM ¢dopmaTe
MPUMEHEHUEM CHCTEMBbI JHCTaHIIMOHHOTO oOydeHus yHuBepcuteta (CJIO-LMS) Ha ocHoBe
pa3paboTaHHbIX Kadeapoii «MaTteMaTHKa 3JIEKTPOHHBIX 00pa3zoBaTeabHbIX pecypcoB (DOP) (cm. 1.
4.4).

[Topsimox mpoBeaeHus: pabOT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIACIbHBIMU
pacropspKeHUSIMHU TTPOPEKTOopa 1o y4eOHOH paboTe U/Uih IEHTPOM Y4eOHO-METOIMYECKOM paOOTHI.

6.2. MeTozmquKne YKasaHus 1Jisl oﬁyqamumxm IO OCBOCHHUIO TUCHUIIJINHBI

Paznea 1. luddepennunanbraoe ncunuciaeHue GyHKIui 0HOM nepeMeHHOMH
[Tpu u3yuenun nuddepeHmanbHOro ncYUCiIeHus: GYHKIUN OJTHON TepeMEHHON 00paTute
BHUMAaHHC HA NOHATUC IIPCACiIa (I)YHKI_II/II/I B TOYKC M1 MCTOABI €0 BHIYUCICHUA. Hpez[en — OTO OAHO

W3 OCHOBHEIX NOHIATHUHM MaTEMaTHYECKOI'O aHajM3a. HpI/I BBIYMCJICHUHN TIPCIACIIOB Q)YHKHI/II/I HalIo,
0 oo

NpeXJe BCEro, BBUICHUTH XapakTep HEONmpeenEéHHOCTH (6;;; 0 - c0; 00 — 00; 1°°). UrtoOb1
OBJIA/IETh TEXHUKOW pEIIeHHs 3aJad Ha BBIYMCICHHE MPEAEsOB, HaJ0 3HATh J[Ba 3aMEYaTeNIbHBIX
npezaena (MepBbId U BTOPOi), TAOJIUIy SKBUBAJICHTHBIX O€CKOHEUHO MallbIX, TpaBuio Jlomurars,
pa3inuyHble MPUEMBI PACKPBITHS HEONPEAeNEHHOCTEH B 3aBUCMMOCTH OT BUAA (DYHKIIMU U PEIIUThH
JOCTaTOYHO OOJIBIIOE KOJIUYECTBO 3a/1a4.

[Ipy wm3yueHHH TeM, MOCBIIIEHHBIX MPOU3BOAHONW W auddepeHunany (QyHKIUH, HATO
OCMBICIIUTh UX T€OMETPUUYECKUI CMBICI, IOHUMATh pa3iuuue Mexay HUMHU (auddepenunan — 31o
IJIaBHas JIMHEWHas 4acTh mpupamieHus QyHkiuu). TBepno 3HaTh (Kak TaONHIy YMHOKEHHS)
bopmynael  audQepeHIMPOBaHUS ~ OCHOBHBIX  DJIEMEHTAapHBIX  (QYHKOMH W TIpaBWiIa
muddepeHpoBanus (Bce, KOHEYHO, HO 0COOEHHO mpaBmio aAuddepeHInpoBaHUS CIOXKHOM
byHKIIUN).

OOparure BHUMaHUE TaKXKe Ha 0COOCHHOCTU nuddepeHupoBanms GyHKIMMA, 3a1laHHBIX B
HEsBHOU (popMe MM mapaMeTpuiIecKu, Ha IpuéM joraprudmudeckoro nuddepeHnupoBanms.

Crenyer 4€TKO 3HaTh U YMETh IPUMEHSATH aJITOPUTM UCCIIEIOBAaHUS PYHKLIUN U TOCTPOCHUS
rpaguKoB: OMpeNeJeHUE TOYEK paspbiBa (M HMX KiIacCH(UKAIMIO), aCUMNTOT Trpaduka
(BepTHKAJIBbHOW, HAKJIOHHOM, TOPU3OHTAJIbHOH), HEOOXOMUMBIE U JOCTATOYHBIC YCIOBUS
MOHOTOHHOCTH (DYHKIIMH, HAXOKACHUE TOYEK JOKAIBHOTO SKCTPEMYMa, IIPOMEKYTKOB BBITYKJIOCTH
¥ BOTHYTOCTH (DYHKITMH U TOYEK reperuoa.

Paznen 2. Inddepennuanbroe ucunciaenne GyHKIUNA HECKOJIbKUX MepeMeHHbIX

[Ipu u3y4yeHHn NaHHOTO paszzena oOpaTWTe BHUMAaHME HA TO, YTO rpaduk (YHKIHUU IBYX
IepEeMEHHBIX MMEET HAIJISAHBIH T€OMETPUYECKHH CMBICI — 3TO IMOBEPXHOCTh B TPEXMEPHOM
IPOCTPAHCTBE.

Hamo oCMBICTIUTD TOHSTHS YacTHBIX MPOM3BOAHBIX M monHoro auddepennmana,
0COOEHHOCTh WX BBIYHCICHUSA, OBJIAJCTh TEXHUKOW BBIUYMCICHUS IPOU3BOJHBIX OT CIIOKHOU
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(GYHKIIMM HECKOJIbKUX MepeMeHHbIX. Cienyer oOpaTuTh BHUMaHHE Ha TO, YTO JUISl QYHKUIUU Z =
z(x,y) CMelIaHHBIE YaCTHBIE MPOU3BOJIHBIC BTOPOTrO MOPSIKA (€CIM OHU HETPEPHIBHBI) PaBHBI
9%z _ 9%z
0xdy o dyodx
nudepeHIMPOBaHUH HE UMEET 3HAUYCHHS.

Jliss GYHKIIMM HECKOJIBKHX MEPEMEHHBIX CKOPOCTh M3MEHEHHUs (PYHKIMH B MPOU3BOIHLHOM
HAIpPaBJICHUU XapaKTEpU3yeTCsl MPOU3BOAHON MO 3TOMY HANpaBlIEHUIO, a HauOoJbIIasi CKOPOCTh
u3MeHeHus (YHKIUU OyeT B HAlIPaBIIEHUU BEKTOPA TPAIUCHTA.

Cnenyer oOpaTuTh B 3TOW TeMe BHUMaHHE Ha HEOOXOJUMOE M JIOCTAaTOYHOE YCIIOBUS
CYIIECTBOBAHMS JKCTpeMyMa (YHKIIMM HECKOJIbKHX TMepeMeHHbIX. HeoOxommmoe ycioBue
JKCTpEeMyMa MOBTOPSIET aHAJOTMYHOE YCJIOBUE A (QYHKIMU OJHOW MepeMeHHOH. [loctarouHble
YCIIOBUSL dKCTpeMyMa sl (PYHKIMHM HECKOJIBKHUX IEPEMEHHBIX YCTAHABIMBAIOTCS C IOMOIIBIO
COOTBETCTBYIOIICH hopmynsl Telmopa.

MEXIy COO0Oii: (reopema IlIBapma), TO ecTh TMOPSAOK TMEPEMEHHBIX TPHU

Pa3znen 3. UHTerpanbHoe HCHUCIEHHE

B unHTerpanbHOM HCUYMCICHNH pelIaeTcs 3aa4a, oOpaTHas TOH, KOTopasi paccMaTpuBaiach B
Qg epeHIaIbHOM HCUUCICHNU: He00X0AUMO HAUTH JUTst JaHHOW QYHKIUH [ (X) TaKyto (GyHKIHUIO
(mepBooOpa3Hyl0), MPOU3BOIHAS OT KOTOPOM Obla OBl paBHA 3a1aHHON. MIHTerpupoBanue GyHKIUN
— JIOCTaTOYHO CIJIOKHBIA pa3zien MaTeMaTHKH, OBJIAZIETh KOTOPBIM MOYKHO TOJIBKO, €CIHM CTYIEHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIMYECTBO MHTETPAJIOB PA3HOTO THIIA.

Hano tBEpmo 3HaTH TaOIUIly HHTETPAIOB OT OCHOBHBIX 3JIEMEHTApHBIX (PYHKLIUH, OCHOBHBIE
METOAbl MHTETPUpPOBaHMS (3aMEHAa TIEPEMEHHOM, MOJBeACHUE TMOA 3HaK JuddepeHnuana,
UHTETPUPOBAHUE IO YaCTSAM, MPUEMBI BBIUUCIECHUS HMHTETPajioB OT PALMOHAIBHBIX ApoOeH, oT
pa3HOro THUIA TPUTOHOMETPUUYECKUX (PYHKITUH).

Hano ocMbIcauTh €IMHCTBO MMOJAXOAA K IOCTPOCHHMIO OIpPENesIEHHBIX, KpPaTHBIX,
KPUBOJMHEHHBIX, TOBEPXHOCTHBIX HHTETPAJIOB — MOCTPOEHUE HEKOTOPOW MHTETPATIHLHON CYMMBI U
MpeaeIbHbIA TEPEXO/.

3HaTh TEOMETPUYECKHH CMBICII M OCHOBHYIO (DOpMYTy BBIYHCICHHS ONpeAeIEHHBIX
uHTerpaioB — dopmyny Hprorona—JleliOnuna, reomerpuyueckne M (HU3NUYSCKUE TMPUITOKECHHS
OTIpeNIeIEHHBIX ¥ KPaTHBIX HHTETPAJIOB, YMETh HAXOIUTH IO b IIJIOCKOH (GUTypHI, ATUHY KPUBOM,
00BEM U IIIOLIA/Ib TOBEPXHOCTH TeJa BpaILlCHHSL.

OTMeTuM B 3aKJIIOUYEHHE, YTO YCHEIIHOE H3YyYeHHE IUCIHMIUIMHBI «MareMaTHuecKuit
aHamu3», MpPUOOpPETEHHE HEOOXOAUMBIX KOMIIETCHLMH, YMEHMH M HaBBIKOB  BIIAJICHUS
MaTeMaTHYECKUM aIiapaToM TpeOYyeT OT CTYACHTOB OOJIBIION CAMOCTOSITEILHON pabOTHI.

OOparuTe BHUMaHHE, YTO KOJMYECTBO 4AaCOB, OTBOJUMBIX HAa CaMOCTOATENbHYIO paboTy B
COOTBETCTBUHM C Y4eOHBIM IUIAHOM PABHO YHUCIy YacOB, OTBOAMMBIX Ha BCE BUABI ayJUTOPHBIX
3aHATHU.

CamocrosiTennbHasi paboTa SIBIASETCS OJHUM W3 BUIOB yueOHBIX 3aHsaTuid. llems
CaMOCTOSITENIEHOW pabOThl — MPAKTUYECKOE CaMOCTOSITEIbHOE IMOJNyYeHHE CTYACHTaMH HaBBIKOB
paboThI B IporpaMMe MaTeMaTHUECKOT0 MOJICTTMPOBAHUS, PACCMATPUBAEMBIX B ITPOIIECCe U3YUCHHS
JUCLUTUIMHBL

AyIuTOpHas caMOCTOsATENbHAs paboTa 10 AUCLUIIMHE BHIMOIHAETCS Ha yU4EOHBIX 3aHATHIX
10J1 HETIOCPEICTBEHHBIM PYKOBOJICTBOM IPEIOIaBaTeNs U 110 €r0 33JaHHUIO.

BueaynutopHass camocrosiTenbHas paboTa BBINOJHSETCS CTYACHTOM IO  3a/IaHUI0
IpernojiaBaTess, Ho 0€3 ero HenoCPEICTBEHHOTO y4acTHsL.

3aoauu camocmoameibHoll padomel CmyoeHma:

— pa3BHUTHE HABBIKOB CAMOCTOATEILHON yueOHOM padoThI;
— OCBOCHHE COJICPYKAHHSI JTUCIIUIUTHHEI,

- er'IY6J'ICHI/Ie COACPIKAaHNA U OCO3HAHHUE OCHOBHBIX MMOHSTHMN JUCHUIIIINHBI,
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— WCMOJBh30BaHUE MaTepuaia, COOPAaHHOTO U MOJTYYCHHOTO B XO/I€ CAMOCTOSTEIbHBIX 3aHATUI
111 9 HEeKTUBHOM MOATOTOBKH K SK3aMEHY.
Buowt éneayoumopnoii camocmoamenvHou padomaul:

— BBINIOJIHEHHUE pacueTHO-TpadudIecKux padboT;

— IHOATOTOBKA K DK3aMCHY,

— TIOJATOTOBKAa K CEMUHApY;

J1J1s BBITIOTHEHMSI TF0O0TO BUAA CAMOCTOSTENILHON paboThl HEOOXOIMMO TIPOUTH CISTYIOIIHE

OTaIllbl:

— OmpeeNeHHE eI CaMOCTOSTEIbHON pabOThI;

— KOHKpETH3allus IMO3HABaTEIHbHOM 3a1a4u;

— CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSTEILHOU pa60Te;

— BBIOOp aJEKBATHOTO CIIOCO0A IEUCTBHS, BEAYIIETO K PEHICHUIO 3aa4H,

— IJTaHUpOBaHHUE PabOTHI (CAMOCTOATEILHON WU C IIOMOIIIBIO MPEIOIaBaTelsl) HaJl 3a/IaHUEM;

— OCYILECTBJICHHE B IMPOLIECCE BBHIMOJHEHUS CaMOCTOSTENIbHON pPabOThl CaMOKOHTPOJIS
(MIPOMEXYTOYHOTO M KOHEYHOIO) pPEe3ylbTaTOB pabOThl M KOPPEKTUPOBKA BBITOTHEHHS

paboTsI;
— peduekcus;

— Ipe3eHTanus paboThl.

/. DoH/ OLIEHOYHBIX CPEACTB

7.1.

MeToabl KOHTPOJIS U OLIEHMBAHUSA Pe3yJIbTATOB 00y4eHH s

IL]I}I KOHTPOJIA YCIICBACMOCTHU U KaUCCTBAa OCBOCHUA NUCHUIIINHBI HaCTOHH_IGI\/'I HpOFpaMMOI\/'I

MPElyCMOTPEHBI CIEAYIOIINE BUbI KOHTPOJIS:

— KOHTPOJIb TEKYIEH yCIIeBaeMOCTH (TEKYILUH KOHTPOJIb);

— TPOMEXKYTOUYHAas aTTecTanus (IK3aMeH).

HanmenoBanue
Bun xontposns K
Ne /i - KOHTPOJIS paTKas XapaKTepuCTHKa KOHTPOJISA
pe3ysIbTaToB pe3yabTaToOB 00Y4YEHUs
oOy4eHus
00yJeHus
OO6yuarommiics B TEUEHUE cemecTpa
PacuérHo- CaMOCTOATENIBHO BBINOJIHAECT PsAJ PaCUETHO-
1 rpaduueckas Texymuit rpapuueckux paboT mo Teme pasaena. llpu
pabota IIPOBEPKE IPENOAABATEIb OLICHUBAET Ka4yeCTBO
o(opMIIeHHs, TPAaBUIBHOCTh PACUYETOB.
Beinonnenue KOHTPOJIBHOU paboThI
OCYIIECTBIISIETCS HA IOCJIEIHEM 3aHATHU
2 KoHnTponbHas Texcympi U3y4aeMOro pasiena M HHIUBUIYAIbHO
pabota KQKIBIM CTYIEHTOM. ITpn IIPOBEPKE
IpernojaBaTelb  OLEHUBAET  MPABUIBHOCTH
IIPOU3BEICHHBIX PACYETOB.
TectupoBaHue MNPOBOOUTCS HA IOCIEAHEM
3 Tecr Texcympi 3aHATHUM M3y4aeMoil TeMmbl. TecTupoBaHue
OCYIIECTBIIsICTCSI, MO0  TpU  TOMOLIH
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHMUS, MO0 C
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HCIIOJIb30BaHUEM BBIJAHHBIX TECT-3a/laHUN Ha
OyMaxxHoM HocuTene. B pamkax TecTupoBaHus
IIPOBEPSETCS 3HAHUE TEOPETHUECKOM Oa3bl.

4 DK3aMeH

IIpomexyTOUHBIN

[TpomexxyTouHasi arrectanus oOydaroIIUXcs B
dbopMe sK3aMeHa MPOBOAUTCA MO pe3yibTaTam
BBITIOJIHEHHSI BCEX BHUJOB Y4YeOHOW paboOTHI,
IPEIYCMOTPEHHBIX Y4eOHBIM TJIAHOM IO JTaHHOU
JUCLUIUINHE, TpU  OTOM  YYHUTBHIBAIOTCSA
pe3yNbTaThl TEKYIIErOo KOHTPOJI YCHEBAEMOCTH
B TeueHue cemecrtpa. OlleHKa CTENeHU
JOCTIDKEHUST  OOy4aroIMMUCS  TUIAHUPYEMBbIX
pe3yabTaToB  OOydeHHs 1O  JUCHUIUIMHE
MIPOBOAMTCS MPEIOaBaTeNeM, BEAYIIIUM 3aHATHUS
M0 JMCUUIUIMHE METOJIOM 3KCHEPTHOM OLEHKH.
IIo wroramMm mnpOMEXyTOYHOM aTTECTAllUUA II0
JUCLIUIUINHE BBICTABIISIETCSI OLIEHKA «OTIMYHOR,
«XOPOILIO», «yZIOBJIETBOPUTEIHHO» WIH

KHEYIOOBJCTBOPHUTCILHO.

7.2.

IIkana u KpUTEPUN OLIEHNBAHUSA Pe3yJIbTATOB 00y4eHMsI

[Toka3zarenem olleHUBaHMS KOMITIETECHIIMIA Ha PA3JIMYHBIX dTarax ux (OPMUPOBAHHUS SBISCTCS
JTOCTIKCHHE 00yUJalOIIMMHUCS TUTAHUPYEMBIX PE3YIbTaTOB OOYUCHHMSI IO TUCITUTIIIHHE (MOIYIIIO).

Kpurtepun oueHuBanus

IHoka3areanb
HeynoBjieTBOPUTEJIBbHO | YI0BJETBOPUTEIbHO Xopoio O1au4Ho
3HATh: OO0yuarommiics OO0yuarommiics O6yuarommii | OOyvaronu
TEOPETHUYECKUE | JEMOHCTPUPYET MOJHOE | JEMOHCTPUPYET csl (0
OCHOBBI OTCYTCTBUE WUJIU HETIOTHOE JEMOHCTPUPY | AEMOHCTPHU
JINHEMHOM HENOCTAaTOYHOE COOTBETCTBUE €T YaCTUYHOE | pyer
anreOpsl U COOTBETCTBHUE CIIEIYIOIIMX 3HAHUM: | COOTBETCTBHU | MOJHOE
AQHAJIMTUYECKOMN | CIEAYIOIINUX 3HAHUM: TEOPETUYECKUE e COOTBETCTB
r€OMETPUH, TEOPETHUUYECKUE OCHOBBI | OCHOBBI JINHEHHOU CIEeNYIOIUX | Ue
KOMIUICKCHBIE | JIMHEHHOH anreOpsl u anreOpsl 1 3HAHUMN: CIIEYIOIHN
qyuca. AHAJIUTUYECKON AHAJIMTUYECKON TEOPETUYECK | X 3HAHUM:
r€OMETpUH, r€OMETpUH, 1€ OCHOBBI TEOpeTHYEC
KOMILJIEKCHBIE YHUCIIA. KOMILIEKCHBIC YUCA. | JIMHEHHOU KHE OCHOBBI
anreOpsl 1 JUHENHON
AHATMTUYECK | alreOpbl U
oi aHAJIMTHYEC
T€OMETPHH, KO
KOMILIEKCHBI | T€OMETPHH,
€ 4nca. KOMILIEKCH
JonyckatoTc | ble yucha.
o CBo0Oo1HO
HE3HAYUTEIIb | ONEpPUPYET
HBIE OIMUOKH, | TPHOOPETEH
HETOYHOCTH, | HBIMH
3aTPpyAHEHUS | 3HAHUSIMHU.
npu
AHAITMTHYECK
ux
onepanusx.
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YMeTb. OO6yuarommiics He ymeeT | OOydaromuiics O6yuarommii | OOyvaronu
pelath 3aJja4u | WU B HEIOCTAaTOYHOM JEMOHCTPUPYET cA Hcst
U YIPKHEHUS] | CTENEHU YMEET: HEIOJIHOE JEMOHCTPUPY | JEMOHCTPH
HCIIONb3Ys pelaTh 3a1a4u u COOTBETCTBHE €T YaCTUYHOE | pyeT
OCHOBHBIE YIOpaXHEHUS UCTIOIB3Ys | CIEIYIOIIUX YMEHUN: | COOTBETCTBH | MOJHOE
METO/IBI, OCHOBHBIE METO/IbI, peliaTth 3a1a4u u e COOTBETCTB
W3y4YEHHBIE B W3y4YEHHBIE B Kypce yOpakKHEHUS CIEeNYIOLUX | Ue
Kypce JTMHEWHOU anredpe u HCIIOJb3Ysl OCHOBHBIE | YMECHMM: CleAYyIoIU
JIMHEMHOM AHAJIMTUYECKON METO/Ibl, U3YYEHHbIE B | pelIaTh X YMEHUM:
anredpe u reOMETPUH; Kypce JTUHEHHOM 3a7a4M 1 peuarthb
AHATUTUYECKOMN | ONepupoBaTh C anredpe u YOpaKHEHUS | 3aJla4l U
r€OMETPUU; KOMILIEKCHBIMU aHATUTUYECKOMN UCIIONb3Ys YIOpaKHEHU
OTIEpUPOBAThH C | YHCIIAMHU. reOMeTpUH; OCHOBHBIE o
KOMIUIEKCHBIMU OTIEPUPOBATH C METO/IBI, UCIIOJB3YS
YUCJIAMH. KOMILIEKCHBIMU W3y4YEHHBIE B | OCHOBHBIE
YUCJIAMH. Kypce METOJIBI,
Jonyckarores JIMHENHOM W3y4YECHHBIE
3HAUYUTENbHbIE anredpe u B Kypce
OLIMOKH, TPOSIBIISICTCS | aHAIUTUYECK | JTMHEHHOU
HEJIOCTATOYHOCTH or anredpe u
YMEHHI, 10 paxy reOMeTpUH; aHaJIMTUYeC
[IOKa3aTeei, OIIEpUPOBATh | KON
o0yyaromuncs C reOMETPHH;
UCIBITHIBACT KOMIUIEKCHBI | OIIEpUpOBAT
3HAYUTENbHbBIE MU YHCIIaMHU. | b C
3aTpyAHEHUS TPU YMenus KOMILJIEKCH
OIlepUpPOBaHUU OCBOCHBI, HO | BIMHU
YMEHUSIMH MPU UX JIOTYCKAIOTCS | YUCIIAMHU.
MepeHoce Ha HOBbIE He3HauuTenb | CBoOOAHO
CUTYaIl1H. HBIC OIUOKH, | OTIEpUPYET
HETOYHOCTH, | MPUOOPETEH
3aTpyJHEHUS] | HBIMHU
npu YMEHUSIMH,
QHATUTUYECK | MPUMEHSIET
ux UX B
oreparusx, CUTYaIUsX
nepeHoce MOBBILLIEHH
YMEHHUN Ha oi
HOBEIE, CJIOKHOCTH.
HECTaH/IapTH
ble
CUTYaIlNH.
BJIaJIeTh: OO6yuarouuiics He | OOyuaronuiics B Ob6yuatommii | OOyuaronm
HaBbIKaMU BJIa/I€ET WIH B | HEIOCTATOYHOU Csl YaCTUYHO | Hcs B
MIPUMEHECHUS HEJOCTATOYHOW CTENEHU | CTETICHU BIIA/ICET: BJIQJICET: MOJIHOM
JIMHEHHOU BJIaJicET HaBBIKaMU HaBBIKaMU o0BeMeE
anreOpsl U HaBbIKAMH MPUMEHEHUSI | IPUMEHEHUS MPUMEHEHHUSI | BJIAJICET:
AHATMTUYECKON | JIMHEWHOU anreOpsl U JUHEWHOHW anreOphl U | TMHEHHOM HaBBIKAMH
Tre€OMETPHUH K aHAJIUTUYECKOU aHAJIUTUYECKOU anreOpsl U MIPUMEHEHH
€CTECTBEHHO- T€OMETPHUU K T€OMETPHUU K AQHAJIMTUYECK | S JUHEUHOU
Hay4YHBIM €CTECTBEHHO-HAYyUHbIM €CTECTBEHHO- ot anreOpsl 1
(pusmueckuM u | (puznUeCKUM U Hay4YHBIM T€OMETPUU K | aHATMUTHYEC
TEXHUYECKUM) | TEXHUYECKUM) 3aadaM. | (HU3UIECKUM U €CTECTBEHHO- | KOU
3a/1auam. TEXHUYECKUM) Hay4YHBIM r€OMETpUU
3aJ1a4am. (pusmueckum | K
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OO6yuarommiics " €CTECTBEHH

UCIBITHIBACT TEXHUYECKUM | O-HayYHBIM

3HAYUTEIIbHbIE ) 3aja4am. (pusugecku

3aTpyAHEHUS TPU HaBbiku M U1

MPUMEHEHUU HABBIKOB | OCBOCHBI, HO | TEXHUYECKHU

B HOBBIX CUTYaI[UsX. JIOMYCKAIOTCS | M) 3ajjauaM.
He3zHauutenb | CBoOOAHO
HbIE OIIMOKH, | IPUMEHSET
HETOYHOCTH, | MOJYYECHHBI
3aTpyJHEHUS | € HABBIKU B
npu CUTYaIUAX
AQHATUTUYECK | MOBBILIECHH
ux ot
oreparmsx, CJIOKHOCTH.
IepeHoce
YMEHUN Ha
HOBBIE,
HECTaH/IapTH
ble
CUTYaIUH.

IIIkaja oueHUBAHUSA TeKYLero KOHTPOJIS.
HanmenoBanue KOHTpOIIsA 11
Kajla OLICHUBaHUS Omnucaunue

pe3yIbTaTOB OOYUCHHSI

PacuérHo-rpaduueckas padbota

OtimuHo - Pabora cnana B
CPOK, pac4€THas U
rpaduydeckast 4acTH
BBITIOJTHEHBI BEPHO, JIH00
HMEIOTCS HEJOYETHI, HE
BJIMSIONINE HA KOHCUHBIN
pe3yibTar.

Xopomuio - pacy€THas 4acTh
BBITIOJTHEHA BEPHO, B
rpadu4ecKoil yacTu ecTb
3aMEeYaHUs

Y 10BIIETBOPUTENBHO - B
pacy€THOM YaCTH €CTh
3aMEYaHUsl, METO]
BBINOJIHEHUS rpaduyeckoit
4acTH BBIOpaH BEPHBIN
HeynoBneTBopUTenbHO - B
pacu€THOil U rpaduUecKoit
9acTAX €CTh rpyObIe
3aMeyaHusl.

3amanue Ha PI'P BrimaeTcs Ha
MIEPBOM 3aHITHHU
COOTBETCTBYIOIIETO pa3zena
TUCIIATIINHGBI U cAAETCS IO
OKOHYaHHUH U3YYEHUS
COOTBETCTBYIOIIETO pa3zena
mucuuminiel. PI'P 1oimkHBL
OBITH BBIIIOJHEHBI 1
0(OpMJIIEHBI B COOTBETCTBHH C
TpeOOBaHUSIMU METOTUIECKUX
yKa3zaHUi kadeapol.

KontponbHas padora

OtnuuHo - PaboTa BBICOKOTO
KauecTBa, YpOBEHb
BBHITIOJTHEHUS] OTBEYAET BCEM
TpeOOBaHUSM, TEOPETUUECKOE
cojiep)KaHue Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MPOoOeIoB,
HE00XO0/IMMbIE PAKTUYECKUE
HaBBIKH PabOTHI C OCBOCHHBIM
MarepuaioM chopMUPOBaHBI,
BCE IIPETYCMOTPEHHBIE

3ammmra TeMbI BKIIOYaeT
pelieHue 3a1a4 B ayIMTOPUH B
TE€UEHUE OJHOU Iaphl U
MPOXOJIUT MOCIIE U3YUCHUS
COOTBETCTBYIOIIETO

pasznena. bunersl COCTOAT U3
BOIIPOCOB, MO3BOJISIOIINX
OIICHUTH CHOPMHUPOBAHHOCTH
koMneTeHnuii. Ha oTBeTEI
oTBoMTCA 1,5 yaca.
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porpamMMoi o0ydeHus
yueOHBbI€ 3a/IaHUs BHIIOJIHEHBI,
00 HEKOTOPBIC U3
BBITIOJTHEHHBIX 3aTaHUIA
coJiep>KaT He3HAUUTEIbHbIE
OLIMOKHU

Xopouio - YpoBeHb
BBITIOJTHEHUS pa0OTHI OTBEYAET
OO0JIBIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUIECKOE
COJIEp’KaHUE Kypca OCBOEHO
9aCTUYHO, HO MPOOEITBI He
HOCSIT CYILIECTBEHHOTO
XapakTepa, He0OX0IUMMbIE
MIPAKTUYECKIE HABBIKU PAaOOTHI
C OCBOCHHBIM MaTepUaIOM B
OCHOBHOM C()OPMHUPOBAHHI,
HEKOTOPbIEC BUABI 3aJaHUI
BBITIOJTHEHBI C OITHOKAMH.

VY 10BIIETBOPUTENHHO -
TeopeTtnueckoe coaepkaHue
Kypca OCBOEHO YaCTUYHO,
HE00XOAMMBIE IPAKTUYECKUE
HaBBIKH pabOTHI HE
chopMHUPOBaHBI, OOJIBITUHCTBO
MPETyCMOTPEHHBIX
IIpOrpaMMoOH 3aJaHUl He
BBITIOJTHEHO; TTPH
JOIIOJTHUTEILHOU
CaMOCTOSITENTLHOM paboTe Hal
MaTepuaIoM Kypca BO3MOKHO
MOBBIILICHUE KaueCTBa
BBITIOJTHEHUS Y4eOHBIX
3aJaHuH.
HeynosnerBopurenbHoO -
TeopeTtnueckoe coaepkaHue
Kypca He OCBOEHO,
HE00XOAUMBIE IPAKTUYECKUE
HaBBIKH PaOOTHI HE
c(hOopMHUPOBAHBHI,
MpeyCMOTPEHHbIE
IIPOrpaMMOH 3aJlaHus HE
BBITIOJTHEHBI

TectupoBaHue 1Mo MPOUIECHHON
TeMe

Tect conepxut 20 3agaHuid,
MpaBWIbHBINA OTBET Ha 1
3aJlaHue COOTBETCTBYET 1
Oamty. Bpemst TectupoBaHus -
30 munyt. CTygeHty
MIPEIOCTABIIAETCS ABE MOMBITKU
TUTSL IPOXOKIICHHS TECTa.
MaxkcuManbHas OlleHKa 33 TEeCT
- 20 6aynoB. TecT cuutaercs
YCHELIHO MPOUIEHHBIM, €CIIH
CTYAeHT jain He meHee 60%

TectupoBanue
OCYIIECTBIISIETCS MO0 TIPH
IMOMOILIY KOMITBIOTEPHOM
CUCTEMBI TECTUPOBAHHUS, JTHOO
C MCTIOJIb30BAaHUEM BbIJAHHBIX
TeCT-3aIaHUi Ha OyMaKHOM
Hocurele. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYILIECTBIISIETCS MPOBEPKA
TecTa 3K3aMeHaTOPOM U
BBICTABIISICTCS OIICHKA
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MPaBUJIILHBIX OTBETOB (HAOpaa | COTJIacHO METOJUKE
He MeHee 12 GaioB). BBICTaBJICHUS OLIEHKH.

IIIkana oueHUBAHUA IPOMEKYTOYHOM aTTECTALMU: IK3aAMEH.

Ikama oneHUBaHUA

Omnucanue

OTJINYHO

BrimotHeHBI BCe BUIBI YU4E€OHOM pabOThI, TPEAYCMOTPEHHBIE YIECOHBIM
wi1aHoM. CTyAEeHT JEMOHCTPUPYET COOTBETCTBHE 3HAaHUH, YMEHMI,
HaBBIKOB MpPHUBEAEHHBIM B TaONMIAaX IOKa3aTelsiM, ONEpUpyeT
NpUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH, HABbIKAMH, IPUMEHSET UX B
CUTYallMsX MOBBIIICHHOW CJIOKHOCTU, HE WCIBITHIBACT 3aTPYAHEHHI
IIPH AQHAJIUTUYECKUX Ollepalusax, NEePeHOCEe 3HAHUKW M YMEHUW Ha
HOBBIE, HECTAHAPTHBIE CUTYALUH.

Xoporio

BrimotHeHBI BCe BUIBI YU4eOHOM pabOTHI, TPEAYCMOTPEHHBIE YIECOHBIM
wiaHoM. CTYIEHT JEeMOHCTPUPYET YaCTHYHOE COOTBETCTBHE 3HAHMUH,
YMEHUH, HaBBIKOB NPUBEAEHHBIM B Ta0IHMIIAaX MTOKA3aTEISM, ONIEPUPYET
HpI/IO6peTeHHBIMI/I 3HAHUAMU, YMCHUSAMU, HABbIKAMHU, IPUMCHSCT UX B
CUTyallHsiX TIOBBIIICHHON clokHOCTH. [Ipy 3TOM MOryT OBITH
JOTYIICHBI HE3HAYUTENBHbBIC ONIMOKH, HETOYHOCTH, 3aTPyJHCHHUS TIPU
AHAIIUTUYCCKUX OICpaluriax, MEPCHOCE 3HAHUU U YMGHI/II\/'I Ha HOBBIC,
HCCTAHAAPTHBIC CUTYyAIl1H.

Y 10BIIETBOPUTEIILHO

BrlimiotHeHBI BCe BUIBI YUeOHOM pabOThI, TPEAYCMOTPEHHBIE YIECOHBIM
wiaHoM. CTyZIEeHT JE€MOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHUIA,
YMEHHI, HAaBBIKOB TPUBEIEHHBIM B TaOIUIaX IOKa3aTemsm,
JOMMYCKAIOTCA 3HAYUTCIIbHBIC OLHI/I6KI/I, MpOABIACTCA OTCYTCTBUC
3HAHUW, YMEHUI, HABBIKOB [0 Py MMOKa3aTelei, CTYIEHT UCIIBITHIBAET
3HAYUTENIbHbIE 3aTPyAHEHHs TpPU ONEPUPOBAHUU 3HAHUAMU H
YMCHUSMH ITPU UX TICPCHOCC HA HOBLIC CUTYAIIUU.

HeynosnersopurensHo

He Beimmonmnen oauH wuinum  Oosee  BUAOB  yueOHOH  paboTH,
MPEyCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTyIEeHT JeMOHCTPHUPYET
MOJIHOE OTCYTCTBHE WJIM HEIOCTAaTOYHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOMUIAX IIOKa3aTelsiM,
JIOMYCKAIOTCS. 3HAYUTENbHbIE OIIMOKH, TMPOSBISIETCS OTCYTCTBHUE
3HAHWW, YMEHUH, HaBBIKOB IO PAIY MOKA3aTeliei, CTyIEHT HE MOXKET
ONEepUpPOBaTh 3HAHUAMU W YMEHUSIMH TNPH HX NEPEHOCE HAa HOBBIC
CUTYallUH.

7.3. OueHo4HbIE CpeCTBA

7.3.1 Texymmii KOHTPOJIb

Komnnexm 3a0anuii 01a evinoinenusn pacuémno-zpagpuueckou pabomot (PI'P)
no oucyunaune «Mamemamuyueckuil anaauz»

Yacmo 1: «/Jughghepenyuanvrnoe ucuucnenuii Yynkyuii 00HoI nepemenHon)

Teopus npenenos

3aganue Ne 1. Haiitu npenesnsbr:
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2-n?-(1+n)? Vn+2-V8n®+3
Varamr—ez-m’ 2 Yarsin

2

2n? + 3\" n — 103"

— r)n(yn?+1—-n); ( ) :
2 <2n2+1> ’ ( ) M\arr)

2x* +11x + 15 4x? 2ntl _gn-l _
€) x+3 ’ x 3x 3) 3n+2 y gn ’
sin sin 3x 7%
I/I) W H K) (1 - 3X) .

3amanne Ne 2. MccnenoBath (QyHKINIO HA HEMTPEPHIBHOCTD U MTOCTPOUTH €€ Tpaduk, eciu
y={0 x<-msinsinx,-n<x<0, m, x=>0.

JAudpepennupoBanue pyHKIUil 0HON TepeMEHHOH

3ananue Ne 3. Haiitu ipou3BOIHBIE Y, CICAYIOMINX (YHKIIHIA:

) 3x3+4x%2—x—2 6) y
a = H
Y v1+ 3x =Inln arcsin arcsin+/1 — e?* ;
3t2+1
) - e TR
B = ;
YT o <t3 )
=sinsin |—+¢t | ;
3
R) Yy
coS cos 6x e) Yy =———— +sinsin Inln2x ;
= N A1 — 2
3sinsin (12x+ 1)’ 1=2x
5x
=lnl ; 3 =(vx) ;
xK) Y nin —— )y (\/—)
3
u) sinsin(x —2y) +— K) x=e ‘coscost, y
y =elcoscost.

= 7x;

3amanue Ne 4. CocTaBUTh YpaBHEHMsI KacaTE€JIbHOM M HOpPMalu K JAaHHOW KpHUBOM B TOYKE C

abCICcCcon X"
y=x%+8Vx=32; x,=4

Y
Bamanue Ne 5. TIpoBecTr MONHOE UCCIICIOBAHUE U TOCTPOUTH rpaduk ¢pyukimu f(x) = x° + 2

Yacmp 2: «(Dynkuuu HECKOIbKUX NEPEeMEHHbIX

3amanue Ne 1. HaifTu Bce yacTHBIE TPOU3BOIHBIE BTOPOTO MOPsIIKA PYHKITUN IBYX MIEPEMEHHBIX Z =
124 124 xz + 3y2
f(x,y) ¥ yOEIUTBLCA B TOM, UTO Zyy = Zyy, €CIIH Z = — .
xy
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Baanue Ne 2. Haiitu rpaguenT QyHKuu 1ByX nepeMeHHbiX Z = f(x,y) B Touke M, (xy; Vo), ecnu
2

Ay
\/})

3ananue Ne 3. MiccnenoBarth Ha SKCTpeMyM (DyHKIMIO IBYX HEPEMEHHBIX Z = X2 — x + y2 + 2y.

zZ = M,(4;6).
Yacms 3: «Hnmezpanvnoe ucuucienue»

Heonpeneaénnbie HHTErpabl

3aganue Ne 1. Halitu Heonpenen€HHbIE HHTETPaJIbl:

a) f ZxC-il——x\/E; 0) f x - 27%dx; B) f (x
+ 1e*dx;
o[ n[ e o e
x?>—6x+18
cos cos 3x dx; cos cos x dx;
dx x+ 18 _ x + 1
}K),[ x? 4+ 6x + 3)f (x—6)(x+2)a H)f x2+3

o

Omnpenenénabie HHTErpaJibl

3aganue Ne 2. Halitu onpenenéHHble UHTErPaIbl:

a)fon/6 3x - 6)1: %; B)]Ol

COS cos x dx ; — 1e*dx;
d—x; A)f —x; e)f
xV7 +inin x 1++vV3x—2 1+JC2
0 X x? +2x x
>}<)f_1 G152 )f x2+1 X; ) fo —mdx

IIpunoxenus onpeneJéHHOro HHTErpaJa

3ananue Ne 3. Haiitu niomans GUIyphl, OrpaHMYeHHOI IHHUAMA Yy = X2, y = 2 — X,

3ananue Ne 4. Haiitu rutomaab Gurypbl, OrpaHi4eHHON JTMHUSAMU

3
y:;, y:4ex' y:?)} y:4
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3ananue Ne 5. Haiiti 00bEM Telna, HOIYy4eHHOT0 BpallleHueM BOKpyr ocu Oy Gpurypsl, orpaHU4eHHON

JIMHASAMUA y=x3, y=1 x=0.

3amanrie Ne 6. Haiitu 00BEM Tena, MOJIYyYEHHOTO BpalieHHeM BOKpyr ocu Ox urypsi,

OTpaHUYEHHOMN JUHMAME Y = X2, y2 = x.

HecoO0cTBeHHBIE MHTETPAJIbI

3amanne Ne 7. HccnmemoBaTh HECOOCTBEHHBIC HMHTETpajibl TMEPBOTO poOJa HA CXOJAUMOCTb.

CXOAMUXCA UHTCTPAJIOB BHIYHUCIUTD 3HAYCHUC!

+00 +0o0 +oo
a)f Vxdx; 6)f x~3dx; B)f VxSdx.
1 1 1

+oo +oo dx
F)fl ) f_oo T2

Inin x dx;

3amanne Ne 8. HMccmemoBaTh HECOOCTBEHHBIC HWHTErPajibl BTOPOTO pPOJia HA CXOJMMOCTb.

CXOIAMINXCS MHTETPAIOB BEIYUCIUTH 3HAYCHHE:
) f“ dx 6 f T dx ) j T dx
a Wl - B —.
3 2
o VX o X -1 X

KpaTHbie uHTErpajnl

3aganue Ne 9. I3MeHUTh NOPSAI0K MHTETPUPOBAHMSL B IBOTHOM HHTETpae:
6—x
2x

2) ] " ax [ renay o f oy fﬁy Fx,y)d.

3aganue Ne 10. BoluvcnuTh ABOMHOW MHTErpajl OT 33aJaHHOM (YHKIMM 1O 3aJaHHON o0jacTu

(o6macTh 3a7aHa WIIM HEPABEHCTBAMU, WIIM YPAaBHCHHUSIMU TPAHUIT):

) ff, (10— x* — y®)dxdy, D={(xy):1<x<2 0<y<2)
12 24,2
6) ffD( Xy D={x=1, y = x2, y=—\/§};
+ 16x3y3)dxdy,
X 2
B) ffD(x2+y)dxdy, D:{y:z, y = 2x, y:; (x>0)}.

Ilpumepot sapuanmoe KOHMPOILHBIX padom

Bapuanm (meopusa npeodenos)

1. Haiitu npenensr:

G5-n?*+(G+n)? 6 X —x?—x—2 B) (x_M);

(5-3n)2—-(5+n)?’ x3—2x24+x-2"
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1

1 —cos cos 2x
(1+xcoscos Zx) x2

r ) x2—x-1 '
e’ —1 A) Inin(x—1) "’

1+ x cos cos x

2. ViccnenoBath (yHKIMIO HA HETIPEPBIBHOCTE U MOCTPOMTH €€ rpaduk: y = { —x, x <
0,x3, 0<x<2,3 x>2.

Bapuanm (Ougpgpepenyuposarnue pynkyuii 00Hoi nepemeHHolm)

1. Haiitu ipOM3BOIHYIO Yy :

x+4

a =inl ; 0 =(Vx)
) y =lnln ) ) y (\/—)
3
. X =et t
sin sin (x — 2y) + — ree osees ’t Y
B) y T) =e
= 7x; cos cos' t .

1 1
2. Haitu (— — —) )

X X

1
— 2
3. IIpoBecTH MOTHOE UCCIIEAOBAHKE U TIOCTPOUTh rpaduk Gpynkuuu f(x) = x* + =z

Bapuanm (pynkyuu neckonvkux nepemennsix)

1. na dyHkmum u = 2xy + =+ 73 Haiitu B TOuKe A(6;9;1) Momynp BekTOpa TpaJWeHTa U

vy
MMPOU3BOJAHYIO IIO HAITPABJICHUIO, COCTABJIAIOIICMY C OCAMH KOOPAWHAT OCTPBLIC YTJIbI a, ﬁ, JJISL
KOTOPBIX COS cOS O = %, coscos B = g .
2. UccnenoBars Ha skcTpeMyM QyHkmio z = xy(1 — 4x2 — 4y) — 5.
3. Haiitu NPON3BOTHYIO — d— cnoxuoil pyukuu  z =In In (y — x* =+sinsint,

coscost.

Bapuanm (unmezpanwvnoe ucuucnenue)

1. Haiitn HCOHpe,Z[G.HéHHBIe MHTETPAIIbL:

1

3x 2x —
a) dx ; 0) —dx; B)
x? + 4x 3x \/ — 2x — x*
2. BeruucauTs onpenenéHHble MHTETPaIbl:

2 j16 5 flz Qx+1)-
9

Inln x dx.
3. HaﬁTH 3HAYCHU A HCC06CTBCHHBIX I/IHTera.HOB NINn yCTaHOBI/ITB nux paCXO,Z[I/IMOCTI:Z

+o0 +
a) f xe * dx 0) f i
1 e x-Vinh
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4. N300pa3uth 00JacTb MHTETPUPOBAHUS M U3MEHUTH MOPSAOK HMHTETPUPOBAHUS B MOBTOPHOM

UHTErpaje
0 V25-x2
f dx f f(x,y)dy.
0

-4
5. BeIUMCIIUTE MI0MIAab (GUIyphl, OrpaHUYEHHON IMHUAMH Y = 2 — X2, y =
Bapuanm 3a0anuiit mecma
Yacrs 1. ludpdepenunpoBanue
1.1. Haiitu mpou3BOAHYIO Yy GYHKIHI, 3aaHHBIX PA3IMYHBIMH CIIOCOOaMHU:

y
— exy + —
2 y= |23 6)  y=axT%; B) X
x =cos cos 3x ;

r) x =coscost +sinsint, y=sinsint —tcoscost.

1.2. HaiiTn yka3aHHbIE BETUYHHBIL:
1)y =sinsin Inlnx ; y' =2, y" =? )y = - dy =?
3)y=3x%2+xe¥ x,=2, Ax=0,1, Ay =?

1.3. Uccnenosats Ha skctpemyM Gynkuuio f(x) = (x — 3)?(x — 5).

2x
e
1.4. Haiitu uHTEpBaIbl MOHOTOHHOCTH PYHKIIMK Y = —.
X

3
X
1.5. Haiitu HanGosblee ¥ HauMeHblee 3HaueHus Qyuxuun f (x) = £y —16x na orpeske [—5; 1].

1.6. CocTaBuTh ypaBHEHHE KacaTelbHOM K rpaduky pyukuuu f(x) = 3x B Touke ¢ abcruccon
x=1/2.

Yacts 2. [Ipenennt

2.1. Haiitu npenenst:

B+n)?-(2+n)? 2x x?+2x -3
2+n)2—(1—-n)?’ e?* —1"~ x3 +5x2 +6x

5x
T) Fot

Yacrs 3. UccaenoBanue pyHKUM
3.1. UccnenoBath pyHKIMIO HA HEIPEPBIBHOCTD U MTOCTPOUTH €€ Tpaduk:
y={0, x < -mSinsinx, —-n<x<0, m, x = 0.
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3.2. TlpoBecTtu moaHOE KCCIenOBaHUE PYHKIMH U TOCTPOHTH e€ rpaduk: f(x) =

x2-4

7.3.2 IIpoMexyTOUHASI ATTECTAIUSA

Bonpocut k akzameny (2 cemecmp, ounasa gpopma 0oyuenus)
IToHATHE PYHKIIMOHATBHOM 3aBUCUMOCTH, KJIacCu(puKanus QyHKIHUHA. OIIK-1
OnpeneneHne U TUITBI YUCIOBOM MOCJIEI0BATEIbHOCTH. OIIK-1
[Ipegen wuyumcnoBol mocnenoBarenbHOCTH. Apudmernyeckue oneparuu  Haxa | OITK-1
M10CTIeIOBATEIHHOCTSIMH.
VYcaoBusi CylmiecTBOBaHUS KOHEYHOTO TMpefena 4YucioBoi mocnemoBatenbHocTH | OITK-1
(treopemb! Komn u Belepmtpacca).
IlepBblii 1 BTOPOI 3aMeUaTeIbHbIN Mpeael. OIlK-1
[Mpenen ¢yukuun. Onpenenenus. ['eomerpuueckas uHTeprnperanus mnoHsTHs | OIMK-1
npeaena Gyakiuu. CBOKWCTBA MPECIIOB.
beckoneuHo maible, 6eckoHeuHO OosbiIue QPyHKIUU. DKBUBaeHTHBIE OeckoHeuHo | OITK-1
MaJible ¥ UX UCIIOJIb30BAHME NP BBIYUCICHUH TpeienoB. Tabauia 3KBUBaEHTHBIX
0ECKOHEYHO MaJIBIX.
HemnpepsiBHOCTh yHKITMU B TOUKEe M Ha mpoMexyTke. Ognoctoponnue npeaensl. | OITK-1
Krnaccudukanus Touek pa3psiBa rpaduka.
CroiicTBa (yHKIMI, HENpPEphIBHBIX Ha oTpe3ke (Teopembl Beliepmrpacca, | OITK-1
bonbrano—Kormmn).
[TpousBonnas. ['eomerpuueckuii u puszndeckuit cMpica npousBogHoi. Kacatensnas | OIIK-1
1 HOpPMaJIb K TUIOCKOM KpuBO#. Tabmuiia mpou3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX
(GyHKIMH.
CBs3p  MEXAYy CYyIIECTBOBAaHHMEM Mpou3BogHOM ¢yHKkumum B  Touke w | OIIK-1
HEMPEPBIBHOCTHIO (DYHKIIUU B TOM KE TOUKE.
[Ipon3BogHass CyMMBbI, Mpou3BeneHMs, 4YacTHoro. IIpomsBomnas cnoxnor wu | OIIK-1
o0paTHON (HYHKIHH.
[IponsBognass mapamerpuyecku 3amaHHou GyHkmuu. IlpouwsBognas dynkmuu, | OITK-1
3ananHoi HesiBHO. JluddepenmnmpoBanue nokasaTenpHO-CTENEHHONW (QYHKITUH.
HuddepennmpyemMocTs. Huddepennmarn. ['eomeTpuyeckuii cmeicn | OITK-1
middepennmana. [lponsBogusie u qudepeHmans BICIINUX MOPSIKOB.
OcHoBHBIE TeopeMbl TuddhepeHInaaIbLHOTO crciIeHus: Teopema Pepma, Teopema | OITK-1
Poust, Teopema Jlarpanxka, Teopema Komn.
IIpasuio Jlonurans. OIIK-1
Mmuorounen Teinopa u ero cpoiictBa. @opmyna Teimopa. Ocrarounsrii wien | OITK-1
¢dopmyinsl Teitnopa B popme Jlarpanxka u Ileano.
OxctpemyM (pyHkimu. HeoOxoammoe yciioBue SKCTpeMyMa. OIlK-1
MounoronHocTh GyHKIUU. JlocTatrounoe ycmoBue Bo3pactanus (yObBanus) | OITK-1
¢byskimu. Jlocrarounble yclioBUs HKCTpEMyMa.
BeimykinocTs GyHKIMM, TOuky nepernda. JloctaTouHoe yCIOBUE BHITYKIOCTH. OIIK-1
AcumnToThl Tpaduka QyHKIHH. OIlK-1
OOm1as cxema uccae1oBaHus (QYHKIMH U TIOCTPOeHus e€ rpaduka. OIIK-1
HauOosnpiiee 1 HanMeHblee 3Ha4YeHUs (YHKIIMU Ha OTPE3Ke. OIIK-1
OrnpeiesieHHe M TEOMETPUUYECKHM CMBICT (YyHKIMM ABYX mepeMeHHbIX. Jluamm | OITK-1

ypOBHS (DYHKITUU ABYX MEPEMEHHBIX.
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YacTHble MPOU3BOIHBIC (PYHKIIMU HECKOJIBKUX MEPEeMEHHBIX, NX reomerpudeckuii | OIIK-1
CMBICII.

[Tonsatue nonuoro nuddepeHnnana GyHKIMA HECKOIbKUX MEPEMEHHBIX. OIIK-1
HuddepenmmpoBanne cioxXHBIX HYHKIIUA HECKOJIBKUX MIEPEMEHHBIX. OI1K-1
[Tpon3BOHBIEC BBICIINX MOPSAKOB PYHKIIUN HECKOJIBKUX TTepeMeHHbIX. CMemanubie | OITK-1
npousBoaHele. Teopema IlIBapna.

[Ipou3BogHass GYyHKIMM HECKOJIBKHX TMEPEeMEHHBIX MO HampasieHuto. ['paament. | OITK-1
I'eomeTpryecKnii CMBICT IPOU3BOAHON 10 HAIIPABJICHHUIO.

OkcTpemMyM (YHKIIMHM HECKOJIBKMX TepeMeHHbIX. Heobxomumoe ycnoBue | OITK-1
sKcTpeMyMa. JloctaTogHOE yCIIOBHE SKCTpeMyMa (DYHKIIMU ABYX MEPEMEHHBIX.
[TepBooOpasHas, HeonpeAeIEHHBIM HHTErpall. Tabaria OCHOBHBIX HHTETPAJIOB. OI1K-1
3aMeHa IepeMEHHON M MHTETPUPOBAHME 10 YacTsM B Heonpenen€HHoM unterpaine. | OINK-1
HNHTerpupoBanme ¢ moMomibio moABeACHUs YHKIMH 1O 3HaK auddepeHimana. OIIK-1
HNHTerpupoBanne panmoHaIbHBIX APOOECH. OIlK-1
WuTerpupoBanue QyHKIMHI, coaepKalx UppaluoHaIbHOCTH. OIIK-1
YHuBepcaabHasi TPUTOHOMETPUYECKAs MOJICTAHOBKA. OIlK-1
OnpeneneHHblil nHTErpai u ero cpoiictea. ®opmyna Herotrona—-JleliOHu1Ia. OIIK-1
3aMeHa NEPEeMEHHON M MTHTErPUPOBAHUE M0 YACTAM B ONPEACIEHHOM UHTETpae. OIlK-1
Brruncnenue ruomaaeit miockux (Guryp ¢ moMmoribio onpeaenéuHoro uarerpana. | OINK-1
Boruncnenne miomanu ¢Gurypbl, rpaHdlla KOTOpPOM 3aJaHa YpaBHEHUSIMU B
napaMeTpuieckoil popme.

Brrunciienne miomaay KpUBOJUHEHHOTO CEKTOPa B MOJISIPHBIX KOOpJIMHATAX. OIlK-1
Brruucnenne nauHBI IyTH ¢ TTOMOINBIO omnpeaenéHHoro uarerpana. Beraucnenne | OITK-1
JUIMHBI 1y KPUBOM, 3aJaHHON NTapaMETPUUECKHU.

Brruucnenne o0bEMa Tena BpaleHus ¢ MOMOIIIBIO ONPEIeIEHHOTO HHTETrpaa. OIlK-1
Brrunciienne niomanay noBEpXHOCTH TeIa BPAICHHUS. OIIK-1
HecoGcTBennbie mHTETpasibl mepBoro W BToporo poxa. [lomsarus cxomumoctu u | OITK-1

pPacxXoguMOCTH HECOOCTBEHHOI'O HUHTCIrpaJia.

Tunoevie éapuanmol ouemos
no oucyunaune «Mamemamuyueckuil aHanuz»

MUHHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJIEPALIUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YYPEXXAEHUE BBICHIEI'O OBPA3OBAHIA

«MOCKOBCKHI NOJJUTEXHUYECKWI YHUBEPCUTET»

(MOCKOBCKHM NOJIUTEX)

dakynbTeT 0a30BBIX KOMITCTCHITHH, Kadenpa «MaTemaTukay

Hucnunnuza «MaTteMaTH4eCKUi aHaITu3»

Hamnpasnenune moarotoBku 29.03.03 «TexHomnorus momurpaduyeckoro M yMaKOBOYHOTO

MIPOU3BOJICTBA»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpasnas, HeonpeAeHEHHBIA HHTETpal. Tabaria OCHOBHBIX HHTETPAJIOB.
2. BpIYMCIUTH HEONpeneNEHHBIN HHTErpall
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j dx
" :
V5—x++5—x

3. Haiitu rpaguent ¢yHkuuu z = y,/xy B touke My(1;4).

4. VkaxuTe, KaKOi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBISICTCS CXOISIIAMCS:

400 +0o0 +00
Vaxdx; f x " 3dx; f \/Fdx.
1 1

1
5. Haiiaure 3KCTpeMyMbI U TOUYKH niepernba pynkuuu y = (x — 1)e™ .

YTBepxkaeHo Ha 3aceqannu kapeapsl «Maremaruka» « 31» 03 2026 r., nporokon Ne 7

3aB. kadeapoii O.M. bapanoga / /

MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHMS POCCUIMCKON ®EJEPALINA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OFPA30OBATEJIBHOE
YYPEXIEHUWE BBICHIET'O OBPA3OBAHUA
«MOCKOBCKHI NOJJUTEXHUYECKHW YHUBEPCUTET»
(MOCKOBCKMI MOJIMTEX)
@akynbTeT 0a30BBIX KOMIIETCHIIUH, kadenpa «MaremaTHka»
Hucnunnuaa «MaTeMaTHYeCKHN aHaIu3»
Hanpasnenue noxaroroBku 29.03.03 «TexHomorust moaurpaguyeckoro M ymnakOBOYHOTO
IIPOU3BOJICTBAY
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. HecoOcTBeHHBIC HHTErPAJIBI IEPBOTO U BTOPOro poja. [IOHATHS CXOUMOCTH M PACXOIUMOCTH
HECOOCTBEHHOT'O MHTETpaa.

29



30

2. Haiitu npon3BoaHy0 (QyHKITNH, 3aJaHHON MapaMeTPUIECKU:
t 2t2
X =—, =—.
1+e3” VT 1+
3. Hccnenopars Ha skcTpeMyM QyHKImIO z = X2 — x + y? + 2y.
4. BpuucaUTh ONpenenEHHbIN HHTErPall

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

5. Haiitu 00b€M Tema, MOJY4EeHHOTO BpallieHneM BOKpYT ocu Ox (UTyphl, OTpaHHYCHHON
muEuAMH y = x3, y =1, x = 0.
YTBepxneHo Ha 3aceqannu Kadeapel «Martemaruka» « 31» 03 2026 r., mporokon Ne 7

3aB. kadeapoit O.M. bapanosa / /

Jnist mpoBeIeHUs! IPOMEKYTOUHOTO KOHTPOJIS 3HAHUH CTY/IEHTOB B IMCTAHIIMOHHOM (opmare

B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIAH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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