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MATEMATHUUYECKUUN AHAJINU3

YpoBeHb 0CHOBHOI1 NpodeccHOHAIBLHON 00pa30BaTe/bLHOI MPOrpaMMbl OaKataBpuaT

Hanpasienue mnoaroroBku 44.03.05 Ilemarormueckoe oOpa3oBanue (C AByMs mpoduinsmu
MOJTOTOBKH)
Hanpagsiennocts (mpopuib) MareMaTuka U uHGOpMaTHKa
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Kypc 1,23 Cemectp 1,2,3,4,5
Y4ebublii niian nHadopa 2026 roga v mocaeayrOMMX JeT

Pacnpez{e.ﬂeﬂne paﬁoqero BPEMEHU:

Pacnpe)le.ﬂelme 1o ceMecTpamMm

Y4eOHnble 3ansaTHsI (4ac.) A
KonraktHas pabora Camoctostenyias é
Cemectp | OOmwmii pabota (CP) = ®dopMa UTOTOBOH aTTeCTAIIII
o0bem Bceero| Jlekuuu| Jlp I3 (I}<<l}_>[) JIBPH};IF;’;G §
Ounoe obyuenue
1 cemectp 108 52 18 34 29 27 DK3aMeH
2 cemecTp 108 52 18 34 29 27 DK3aMeH
3 cemecTp 108 52 18 34 29 27 DK3aMeH
4 cemecTp 108 52 18 34 56 3auer
5 cemecTp 108 52 18 34 29 27 DK3aMeH
Hmozo 540 264 90 174 168 108 | Dxzamen, Sxzamen, Ix3amen

OO6mast TpynoeMKoCcTh B 3aueTHBIX enuHuiax — 15 3ET.



JIner cormacoBanmi

Pabouas mporpamMmma cocrtaBiieHa ¢ yuyeToM TpeOoBanuit denepanbHoro [ocynapcTBeHHOTO
00pa3oBaTeNbHOrO CTAaHAApTa BBICIIETO OOpa3oBaHMsl — OakajaBpuaT IO HaIPaBJICHUIO
nonrotoBku 44.03.05 Ilemarormueckoe obOpaszoBaHue (C IByMs MPOGUISIMU TOATOTOBKH),
yTBepkaeHHoro Ilpmkasom MwuHHCTEpCTBa HayKM M BBICIIEro oOpa3oBaHus Poccuiickoit
®enepanuu ot 22 pespans 2018 . Ne 125

PazpaboTumk:

KaHI. DKOH. HayK, JOIIEHT, JOIIEHT Kymneit 1.B.
(1OIKHOCTB) (HoAIuch) (®.1.0.)




1 Hesau 1 3a7a4u IMCHUILIHHBI (MOXYJIA)

Hean: oOydyeHWe MareMaTHYECKOMY aHaIM3y Uil (GopMupoBaHus y
00yyJaromuxcsi MpeICTaBICHUs] 0 MaTeMaTUKe KaK 0COOOM METO/e MO3HAHUS MPUPOJIBI,
OCO3HAHUs OOITHOCTH MAaTeMaTHYECKUX TMOHATHHW M Mojelied, MpUoOpEeTeHHUS HaBBIKOB
JIOTUYECKOTO  MBIILICHUST ¥ ONEpUpPOBaHUS  aOCTPAKTHBIMH  MaTEeMaTHUYECKUMU
00bEKTaMU; BOCIIUTAHUE BHICOKON MaTEMaTUUYECKOU KYJIbTYPHI.

3agaun:

- OCBOWUTH OCHOBHBIC MOHATHS U HHCTPYMEHTApHUI MaTEMaTUUECKOT0 aHAJIN3a;

- chopMHpOBATH YMEHHUSI JOKa3aTeJbCTBA TEOpPEM M  pEIICHHS  3aja4y
MaTEeMaTHYEeCKOT0 aHaIn3a;

- OCBOWUTH QJITOPUTMBI PEIICHUS] THUIMOBBIX 3a7a4 MaTEeMaTUYECKOr0 aHalu3a,
pruoOpecTH HABBIKU PabOTHI ¢ MATEMATHICCKON JTUTEPATYPOI

- chopMHUpOBaTh YPOBEHb MAaTEMaTHYECKOW TMOJITOTOBKH, HEOOXOIUMBIM IS
YYHUTENISI MAaTEMaTHKH.

2 MecTo JUCHMINIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ILHOM NPOrpaMMbI:
o0s13aTeNIbHAS YacTh, MPEeIMETHBIN MOaysb MaTematuka b1. 0.07.02

3 IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHUS 10 JUCUMILIMHE (MOXYJII0),
COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH pe3yJibTAaTaAMH OCBOCHUS 00pa3oBaTebHOM
NMPOrpamMMbI

Komnerenuuu, GpopMupyeMble B POIECCe OCBOCHMSI TUCHUILIMHBI (MOIYJIs):

Kon Haumenosanue Kon HaunmenoBanne naaukaropa

KOMII KOMIICTECHITUH WHJUKaTOpa JOCTHOKEHHS KOMIICTCHITUH

€TeH JIOCTHIKEHUS

005071 KOMIICTCHITUHI

OIIK-5 | Cnocoben OCYIIECTBIISATh OIIK 5.2 OcyiiecTBisieT KOHTPOJIb M OLIEHKY
KOHTPOJIb u OILICHKY 00pa3oBaTEeNbHBIX  PE3YyJIbTATOB
dhopmupoBaHUs pe3yIbTaTOB OCHOBE TMPHUHIIUIIOB OOBEKTUBHOCTH H
o0Opa3oBaHUs oOyuJarommxcs, JIOCTOBEPHOCTH

BBISIBISITE M KOPPEKTHPOBATH
TPYAHOCTU B O0YYEHUHU

OIIK-8 | Cnocoben OCYILIECTBIATh OIIK 8.1 IIpumensier METO]IbI aHaJIn3a
METarOTHYECKYI0 IS TEIbHOCTh MeTarOrMIeCKON CHUTYAIHH,
Ha OCHOBE CHeLHaIbHBIX npodeCcCHOHATBHON  pediiekcuu

B TOM YHCJIC B HpeﬂMCTHOﬁ o0acTu

B pesynbrare ocBOGHUS AUCHUIUIAHBI (MOAYIIS1) OOyYatOLIecs TOKHBI:
3HATH:

— METO/ABl M CIOCOOBI KOHTPOJISI M OICHKH O0O0pa30BaTENbHBIX PE3YyJIbTATOB IO
TUCHUIUIMHE «MAaTeMaTHYeCKUH aHaM3» Ha OCHOBE MPHHLMUIOB OOBEKTHBHOCTH H
noctoepHoctu (OIIK 5.2);

— OCHOBHbIE TMOHATHS, (DaKThl MAaTEMAaTUYECKOTrO aHaju3a, HEeOOXOAUMBbIE JUIs
OCYIIECTBJICHUS MPO(ECCHOHATBHON MEIarorniecKoil AeATeIbHOCTH MPU MPEToIaBaHuN
MaTeMaTUYECKUX JAUCHUIUIMH; METOAOJIOTHIO U MHCTPYMEHTapuid Au(PepeHInalIbHOT0 U
UHTETPAIbHOIO HCUYUCICHUS (YHKUUNA OJHOTO M HECKOJbKUX MEPEMEHHBIX; TEOPHIO
YUCJIOBBIX W (DYHKIIMOHAIBHBIX PSJIOB; METOJBI PEIICHUS MaTEeMaTUYECKUX 3aJad U
ypaBHenuii (OIIK 8.1);

yMeTh:

HAay4YHBIX 3HAaHUH OCHOBC CIICHUAJIBHBIX HAYYHBIX 3H3HI/II>1,




—  HWCIONB30BaTh  Pa3IMYHBIE CPEICTBAa  OMpelesieHus  00pa3oBaTeIbHBIX
pe3yIbTaTOB O0YYAIOIIUXCS MO IUCIUIUIMHE «MAaTEeMAaTUYECKU aHaIu3», BHIOMpas s
aToro (opmbl, HamboJiee IelIecoOO0pa3Hble C TOYKH 3peHHsS HX SOPEKTHBHOCTH;
OTIEpUPOBATh CIECIHUATBLHBIMA HAYYHBIMA 3HAHWSIMH MAaTEMAaTHYECKOrO0 aHajan3a B
npodeccuoHanbHOM 001eHnu U npeameTHoit obnactu (OIIK 5.2);

— pemarh 3a7a4i ¥ MPUMEHSITh METOIBl MAaTEeMAaTUIECKOTO aHaIn3a IS PeIICHUS
3a71a4, BO3HUKAIOIINX B MPOIECCE OCYMIECTBICHUS MPO()ECCHOHATHHON MeAarornaecKoi
NESTENBPHOCTH;  NMPUMEHSATh  WHCTPYMEHTapHii  MaTEeMaTHYeCKOro  aHalu3a IS
OCYIIIECTBIICHUS poeCCHOHATBHOM TIe1arOrM9ecKoi JESITETLHOCTH;
T PepeHIUpoBaTh U HHTETPUPOBATh (YHKIIMH OJHOTO U HECKOJBKUX IEPEMCHHBIX;
uccienoBaTh (PyHKOMM W CTPOUTh TpaduKW; TPUMEHATH HMHTETPAIBHOE U
T epeHMaIbHOe HCYUCICHUST (QYHKIIMM OJIHOH M HECKOJIBKHUX IEPEMEHHBIX K
pCIICHUIO 3aJ1a4; HAXOJUTh Pa3IOXKCeHHsI (QYHKIMHA B PSAIBI, CAMOCTOSTEIBLHO paboTaTh C
Maremaruueckoit nureparypout (OIIK 8.1).

4 O0beM UCHUILVIMHBI (MOAYJsI)) B 3a4eTHBIX €IMHULAX C YKa3aHUeM
KOJIMYEeCTBA aKaJeMHYeCKHX 4YacoB, BbIICJCHHbBIX Ha KOHTAKTHYI0 padoTy
o0yyamuxcss ¢ npenogasaregeM (Mo BHIaM Y4YeOHbIX 3aHATHH) M Ha
CaAMOCTOSITEJILHYI0 Pa00Ty 00y4al0IInXcst

OO611ast TpyJI0OEMKOCTh TUCHUILIMHBI COCTABISIET 15 3a4eTHBIX €IMHUIL.

Bun yaebHol paboThI Ounioe Beero,
lcem. | 2cem. | 3ceM. | 4cem. | 5cem. yac.
KonTakTHas padora ¢ 54 54 52 52 52 264
npenojaasareseM (Bcero)
B ToM uucne:
Jlexuu (JI) 18 18 18 18 18 90
3aHsATHs CEeMUHAPCKOTO THUIIA, B T.Y.:
Cemunapsl (C)
[Tpaktuueckue 3ansatus (I113) 34 34 34 34 34 174
[Tpaktukymsl (IT)

JIaGoparopusbie pabotsl (JIP)

KomnnokBuywmsi (K)

Jlpyeue 6udvi Konmaxmuou pabomuol

CamocrosiTesibHasi padoTa (Bcero) 29 29 29 56 29 168

B ToMm umucie:

Kypcosoii poekt (pabota) (KII, KP)

PacuetHo-rpaduueckue padotsl (PI'P)

Pedepar (P)
[ToaroToBKa K KOJUIOKBUYMY
Jpyeue euovl camocmosmensuol 27 27 29 56 29 168
pabomul.

KoHTpob 27 27 27 27 108

Bu mpoMexxyTouHO# aTTecTanum Oxsamen | Ixzamen | Ixzamen | 3auem | Ixzamen | IDK3amen,

(3a4éT, 3a9ET C OLEHKOM, DK3aMEH ) JKsamen,
Dx3amen,

Bayem,

Ox3amen

Oo6mas Tpyaoémkocts (yac. /3av.ex.) | 108/3 | 108/3 | 108/3 | 108/3 | 108/3 | 540 /15

5 Copepxanue IUCHUIVIMHBI (MOAYJsl), CTPYKTYPHPOBAHHOE M0 TeMaM
(pa3nesnam) ¢ ykazaHueM OTBEJ€HHOI0 HA HMX KOJIHYECTBA aKaJeMHYeCKHUX YacOB U
BH/I0B Y4eOHBIX 3aHATHIA



5.1 Cooeporcanue pazoenoe oucuyuniaunst (Mooyneit)

Ne
n/n

HaumenoBanue
paszaena
JHUCIHTIIINHEI
(Motyst)

Coneprxanue pasnuena

1 kype, 1 cemectp

Paznen 1.
BBenenue B
MaTeMaTHUYCCKUI
anayms. [Ipenen
GbyHKIUYU U
HEIPEPHIBHOCTD

Tema 1. UucnoBsle MHOXeCTBa. JleficTBuTENbHBIE yKciaa. OrpaHuYeHHbIE
yiciioBble MHOXecTBa. OkpecTtHocTh Toukd. DyHkius. CrocoObl
3aganus QyHKIuH. OCHOBHBIE 3JIeMEHTapHBIE (DYHKIIHH.
Tewma 2. Yucnossle nocnenoBaTenbHocTU. [Ipenen nmociaenoBarenbHOCTH.
beckoneuHo wmanple W OECKOHEYHO OOJIBIIME TIOCIEI0BATEILHOCTH.
CpoiicTBa 0OECKOHEYHO MalbIX. ApupMETHUECKHEe OmNepaluu Hal
npeaenamu.  [IpenensHelii  mepexox B HepaBeHcTBax. lIpenmen
MOHOTOHHOH YUCJIOBOM MOCJIEI0BATEIbHOCTH. Yucno e.
[ToanocnenoBaTeIbHOCTH. Teopema bonbiano—Beiepirpacca.
[Ipenen ¢yHKUMM B TOYKE W Ha OECKOHEYHOCTH. beckoHeuHO
MaJble U OeckoHeuHO Oonbire GyHKIU. CBOHCTBA OECKOHEYHO MAJIBIX.
Teopema o cBsi3u nipenena QyHKIMHA U OECKOHEYHO MAJIOH (YHKITHH.
Tema 3. PackpbeiTue HeompeaeneHHOCTeH (oo/oo, 0/0, co — o0). IlepBbIit
3aMeuaTeNbHblil npenen. Bropoit 3ameuarenpHblil npeaen. CpaBHEHHE
OECKOHEYHO MallbIX (YHKIMH. DKBUBAJICHTHbIE OECKOHEYHO Mallble
byHKIUY. HenpepeiBHOCTh  (pyHKIMH B Touke. OIHOCTOPOHHHE
npenensl.  Touku  paspeiBa  ¢yHkimuu. HWx  knmaccuduxarms.
HenpepeiBHOCT (pyHKIIMH Ha MHOXecTBe. (CBOHCTBAa HENMpPEPHIBHBIX

(GYHKIMH.

Paznen 2.
Juddepentmansa
0€ NCUHUCIICHUE
(GYHKUIMM OJTHOM
TIEPEMEHHOMN.

Tema 4. IlpousBomnas u e€ cBoiictBa. OrmnpeneneHue MNPOU3BOIHON
¢ynkuuu.  uddepeHuupyeMocTh  (QYHKIMHM, €€ B3aUMOCBSI3b C
NPOU3BOJHOM M HENpepbhIBHOCTBIO  (QyHKUMH. HenocpeacTtBeHHOe
Haxo)JeHue npousBogHou. KacarenpHasd npsmas. ['eomerpudeckuil u
MEXaHUYECKUN CMBICI IIPOU3BOAHOM.
Tema 5. IlpaBuna guddepenuupoBanus QyHkumid. IIpomsBogHas
clo)kHOW (pyHKIIMU. BBIBOA OCHOBHBIX (Gopmyn audQepeHInpoBaHus.
Tabnuma npousBoanbIX. [Ipon3BogHbIe BhICIINX MOpsIKoB. [IponzBogHas
obpatHbix ¢yHkuuit. JuddepeHuupoBanue napaMeTpudecku U HESIBHO
3aJJaHHbIX (YHKIUH.
Tema 6. duddepenunan QyHkuuu oaHol nepemeHHol. OmnpezneneHue
muddepennmana QyHkuuu. ['eomerpudeckuil cmpica auddepennnana.
Croiictea muddepennuana. [Ipumenenne nuddepermuana it
NpUONMKEHHBIX BbluncieHuil. JuddepeHnmansl BBICIINX MOPSIKOB.
I'eomerpuuecknii cmbicn auddepennmana.
Tema 7. Teopemsl o tuddepenpyembix GpyHkusx. Teopema Poss, ee
reoMmeTpuueckuii cMmbici. Teopema Jlarpanxa, ee reOMETpUYECKHI CMBICT
teopeMsl Jlarpanxa. Teopema Komm.
Tema 8. IlpaBwno Jlonutansa. [lpumenenune mnpaBwia Jlonmurans mis
PacKpbITUSL HEOTIPENETIEHHOCTEN.
Tema 9. @opmynel Teisiopa u MakinopeHa. Pa3nokeHue OCHOBHBIX
JIEMEHTapHBIX (QYHKUMHA 10 ¢opmyne Maxiopena. Ilpumenenue
dhopmysiel MaksopeHa Ju1si BRIYUCICHUS TPEICSIOB M 3HAYCHUN (DYHKITHIA.

1 Kypc, 2 cemecTp

Paznen 3.
[Tprmenenue
IIPOU3BOJIHON K
HCCIICAOBAHIIO
byHKIMI 1
MTOCTPOEHHIO

Tema 10. HeoOxomumblii M JOCTaTOYHBIA NPU3HAKK MOHOTOHHOCTH
dbyukauii. Onpeaenenne skctpeMyma GyHKnd. HeoOxoaumpiid mpu3HaKk
sKcTpeMyMa (yHKUuU. [lepBbIii JOCTAaTOYHBIM NpPU3HAK HKCTpEMyMa
¢byHknuu  (C  WCTOAB30BAaHMEM TEPBOM  NPOW3BOAHOM). BTopoit
JOCTaTOYHBIA TPHU3HAK OKCTpeMyMma (YHKIMU (C HCHOJIb30BAHUEM
MIPOM3BOTHOM BTOPOTO TOPSIJIKA).




rpahukoB

Tema 11. OnpeneneHue BBITYKIOCTH, BOTHYTOCTH rpaduka (yHKIHH,
TOUkH Tmepernda. JlocTaTOUHBIM MPHU3HAK BBIMYKIOCTH, BOTHYTOCTH
rpadpuka ¢yskuuu. HeoOXomuMblii TpH3HAK CYIIECTBOBAHUS TOYKHU
neperuba. JlocTaTOYHBIM MPHU3HAK CYIIECTBOBaHHUS TOYKH THeperuoa.
AcumnTorel Tpaduka ¢yskmuu. OOmas cxemMa HCCIEAOBaHUS U
noctpoenus rpaduka GyHKIUU ¢ TOMOIIBIO pon3BoaHoM. Hanbonbiee
Y HaMMeHbIlee 3HaueHMs PYHKIIMH HA OTPE3Ke.

Paznen 4.

Huddepenumansa
0€ MCUHCIICHUE

byHKITHIA
HECKOJIBKUX
HIepPEMEHHBIX

Tema 12. OyHKIMU HECKOJBKUX MEPEMEHHBIX. YacTHbIE MPOU3BOJIHBIE.
YacTHble IPOU3BOIHBIE BBICIINX IOPSAKOB.
Tema 13. Ilonaeni muddepeHmman ¢GyHKIAA JBYX IEPEMEHHBIX.
YcnoBue nuddepeHInpPyEeMOCTH.
Tema 14. IlpowsBomHast cioxkHod GyHkmuu. I[lomHas mpoW3BOIHAS.
[IpousBoaHas GyHKLINH, 3aJaHHON HESBHO.
Tema 15. Ilpouw3BogHas 1O 3aJaHHOMY HampaBieHUO. ['pagueHT.
KacarenbHast m10ckocTh 1 HOpMaJIb K IOBEPXHOCTH
Tema 16. DxcTpemyMbl GYHKIMHU ABYX EPEMEHHBIX.
Tema 17. YcnoBHbIN 5KcTpeMyM (YHKIHMH JIByX IMEpPEeMEHHBIX. MeTon
MHOXUTeNneHn Jlarpanxa.

Tema 18. Haubonbliee M HavMeHbllee 3HaueHUs QYHKIUH JBYX
MIEPEeMEHHBIX B 3aMKHYTOM OrpaHUYeHHOI 00J1acTu

2 kypc, 3 cemecTp

Paznen 5
HNurerpansHoe
HCUHCIICHUE
(byHKLMH OTHOM
NIEPEMEHHOM.
Heonpenenennsiii
MHTErpa

Tema 19. IlepBooOpa3znas u HeomnpeaeneHHbI uHTErpain. CBoiicTBa
HEONpE/ICIeHHOro MHTerpaia. Taliuia OCHOBHBIX HEONpEAETCHHBIX

HWHTETPAJIOB
Tema 20. Meroabsl HMHTETpUPOBAHUS HEOINPEACICHHOIO WHTErpana.
HemnocpencrBennoe  uHTerpupoBanue.  Merox  WHTErpUPOBAHUS

MOJICTAHOBKOM (3aMeHOll nepeMeHHOM). MeToJ MHTerpupoBaHUs I10
YacTsM.

Tema 21. HurerpupoBanue  ApoOHO-pAllMOHATBHBIX  (YHKIHH.
WHTerpupoBanne NpocTelyx paunoHaabHbIX Apodei. MHTerpupoBanue
panMoHaIbHBIX IpoOei.

Tema  22.  HHTerpupoBaHue  TPUTOHOMETPUYECKHX  (YHKIUH.
YHuBepcaNbHas TPUTOHOMETPHYECKas MOACTaHOBKA. MHTerpansl Tuma |

sinf”?  x cos”  xd. Hcnonp30BaHUE  TPUTOHOMETPUUYECKUX
npeoOpa3oBaHMil.

Tema 23. HWuTerpupoBanue wuppanvoHanbHBIX (QyHKUUH. JpoOHO-
JTUHEeNHbIe TMOoJACTaHOBKU. MHTerpanbl, cojepskamue KBaJpaTUUYHbIE
UppalMOHAIBHOCTH.  TpUrOHOMETpUYECKHME W TUIEepOOJIHYecKue
IIOJICTAHOBKH. [ToncranoBku Diinepa. WNHuTterpupoBanue
mudepennmanbHoro  6uHoma. MHTrerpanbl, He  Oepymmuecs B
JJIEMEHTapHbIX (PYHKIHUSIX.

Paznen 6.
OnpenenéHnblii
UHTETpall.

Tema 24. OnpeneneHnslii uHTerpan (uHterpan Pumana). 3anaum,
MPUBOJANIME K TOHATHIO ONpENeNeHHOro uHrerpana. (CBONCTBa
ONpeAieIEHHOro HMHTerpana. Teopembl o cpeaHeM. OnpeneneHHbIN
uHTerpan Kak ¢yHKOUS BepxHero mnpeaena. @®opmyna HproToHa-
JleiiOHumIa

Tema 25. Meroapl BBIUHUCICHUS ONPEACICHHOTO HMHTErpajia. 3aMeHa
IIEpPEMEHHON MHTerpupoBanus. @opMysa UHTETPUPOBAHUS IO YacTAM B
ONpEACICHHOM HHTerpane. MHTErpupoBaHME YETHBIX M HEYETHBIX
(GyHKIMH B CHMMETPUYHBIX IIpeenax.

Tema 26. IlpuOmmkeHHBIE METOABI BBIYMCICHHS  OIPEICICHHBIX
uHTerpanioB.  Popmyna IpsAMOYIOJBHUKOB. @opMyna  Tparenui.
®dopmyna mapados. Popmyrna CuMIICOHA.

Tema 27. HecobctBennsle uHTErpansl 1 u 2 poma. HecoOcTBeHHBIE




MHTETpajbl ¢ 6eCKOHEUHBIMU TIpenenamMmu. HecoOCTBeHHbIE HHTETPabl OT
HeorpaHWYeHHbIX (yHKIuH. [IpU3HAKM CXOAMMOCTH HECOOCTBEHHBIX
UHTETPaJIOB.

2 Kypc, 4 cemecTp

Paznen 7.
[Tpunosxenust
ONpeNeIEHHOTO
UHTErpaa

Tema  28. Ilnomanas  KpUBOJIMHEWHOM — Tpameuuu,  IUIOIIAb
KPUBOJIMHEUHOTO CEKTOpa. BrIunciienne JJIMHBI 1yTH IJI0CKOM KPUBOM.
Tema 29. Beuucinenne oO0beMa TeI 1O HW3BECTHBIM  IUIOMIAISAM
napajuieNibHbIX cedyeHud. OO0beM U IUIOMIAAb IMOBEPXHOCTHU Tela
BpameHus. [lpunoxkenus omnpeneneHHoro uHTerpaina B ¢usuke. Pabora
TIEPEMEHHOMN CHUJIBI.

Paznen 8.
Kparnbie
WHTETrPaIbl.

Tema 30. JIoitHoii wuHTerpan. OrmpezesieHHe ABOMHOTO WHTErpana.
['eomerpuuecknii, GU3MUECKUN CMBICT U OCHOBHBIE CBOMCTBA JBOHHOTO
WHTETpaa.

Tema 31. BpruucieHue JIBOMHOrO HWHTErpajia B JCKAPTOBOW CHUCTEME
KOOPJMHAT U B MOJISPHBIX KOOPAUHATAX.

Tema 32. TpoitHoil uHTerpan. OnpeneneHue U CBOMCTBA TPOHHOTO
WHTEeTpaja.

Tema 33. BbluuciaeHue TPOWHOrO HMHTErpajia B JACKAPTOBOM CHCTEME
KOOpJWHAT, B IMJIMHIPUYCCKUX M CPEPUUYSCKUX KOOPJAHMHATAX. 3aMeHa
MIEPEeMEHHBIX B TPOMHOM MHTErpase.

Paznen 9.
KpuBonuHeiitbie 1
HOBerHOCTHBIe
WHTETPAIIBL.

Tema 34. KpuBonuneiinbie nnrerpansl. KpuBonauHelHbll uHTErpai 1-ro
poJa, onpenenenue, CBOCcTBa, PU3NUECKUE MPUIIOKEHHS.

Tema 35. KpuBonuHEHHBIM wuHTErpan 2-r0  poja, OIpeaeiieHue,
BBIYHCIICHHE. dopmyna I'puna. Ycnosus HE3aBHUCUMOCTH
KpUBOJIMHEWHOTO WHTErpajia 2-ro poja OT IMyTH HHTETPUPOBAaHUS Ha
IIJIOCKOCTH.

Tema 36. IloBepxHocTHble HHTerpaibl. [lOBEpXHOCTHBIE WHTEIpabl
nepBoro poxaa. ['eomerpuueckne M MEXaHUYECKHE IMPUIIOKEHUS
MOBEPXHOCTHBIX ~ MHTETpajloB MEpBOro poja. JIBycTOpoHHHE U
OJIHOCTOPOHHUE MTOBEPXHOCTH. Opuenranus MTOBEPXHOCTH.
[ToBepXHOCTHBIE HHTErPaJIbl BTOPOTO pojia.

3 Kyp¢, 5 cemecTp

10

Pazpgen 10.
YHucnossie psibl.

Tema 37. Uucnossie psabl. CBoWCTBa YKCIOBBIX PsiioB. HeoOxomumebrit
MPU3HAK CXOJUMOCTH. ['apMOHUYECKUU pPsZ. 3HAKOTIOCTOSIHHBIE PSbI.
OOmuii mpHU3HAK CXOJUMOCTH TOJIOKHUTEIBHBIX psanoB. [lpusHaku
cpaBHeHUs. Psanbl ¢ HeoTpunaTenpbHbiMu wieHamu. [Ipusnak [lamambepa,
panukanbHbIi npu3Hak Komu, nHTerpanbubiii npusHak Komm.

Tema 38. 3HakomepeMeHHble M 3Hakouepenyrommuecs psaapl. [IpnsHak
JleiiOHuma. Oo6mmit JOCTaTOYHBIN MpU3HAK CXOJUMOCTH
3HAKOMEPEMEHHBIX PSAAOB.  AOCONIOTHO H  YCIOBHO  CXOJSIIUECS
4rcloBbIe psiibl. CBOMCTBA aOCOMIOTHO CXOJSIINXCS YHCIOBBIX PSIOB.

11

Pazpmen 11.
DyHKIMOHAJIBHBI
€ pAIbI

Tema 39. ®yHKUMOHAIBHBIE MOCIEAOBATENIBHOCTH M psabl. Cymma
¢yHkuuoHampHOro  pspga. Ob6macte  cxoguMmocTH.  PaBHOMepHas
cXoAMMOCTh  (yHKUMOHANBHBIX psaoB. [lpuszHak Beiepmpacca.
CBoiicTBa paBHOMEPHO CXOAIIMXCS (PYHKIIMOHAIBHBIX PS/IOB.

Tema 40. Crenennbie psapl. CXOIUMOCTh CTENEHHBIX PSAAoB. Teopema
Abens. nTepBan u pagnyc CXOQUMOCTH CTETIEHHOTO psifa. PaBHOMepHas
CXOIUMOCTh (DYHKLMOHANBHBIX psAAoB. CBOWCTBA CTENEHHBIX PSIOB.
HekoTopsele NpHI0KEHUsI CTENEHHBIX PSJIOB

12

Pasznen 12. Paner
®Dypee.

Tema 41. Psan @ypee. JlocTaTouHble IPU3HAKK pa3ioKUMOCTH B psi Dypoe.
Psn ®ypwe mist 4eTHBIX U HedeTHBIX GyHKIUN. Psaapr @ypbe amst GyHKIwmiz
IIPOM3BOJIHOTO NIEPHO/A.

Tema 42. Pasnoxenue B psin Dypbe HENEpUOAUYECKON (YHKIUU.
[Tpumepsr paznoxxerus: GyHKOuN B psiax Dypbe.

Tema 43. Unterpan @ypoe, noHsTHe, pazinoxenue. Marterpan @ypoe st




YEeTHBIX M HeueTHBIX pyHkimii. KommnekcHast popma unrerpana @ypee.
Tema 44. TlpeoOpazoBanuss dypore. [Ipumepsl pasioxkeHus GyHKIUNA B
unrerpain Oypoe.

Tema 45. [IlpeobpazoBanue Jlammaca. CBoiicTBa HM300pa)KEHUH.
N300paskeHNs1 HEKOTOPBIX dIeMeHTapHbIX (yHKuui. Teopemsl mogodus,
CMEILICHUs, 3aMa3/IbIBAHMSL.

5.2 Pa3zoenwt oucyunaunvt (M00yna) u 6UObl 3aHAMUILL

No
/o

HaunmenoBanue pasaciia JTUCHUITIIIUHBI

Jlexuu.
IIpaxr. 3aH.
JIa6 3an
CeMmun
CPC
Kontponb
Bcero
4acoB

1 kypec, 1 cemecTp

Tema 1. YuciioBeie MHOXKECTBA.
JetictButenbHble yncia. OrpaHuYeHHbBIC
YHCIJIOBbIE MHOKECTBA. OKPECTHOCTh TOUKHU. 2 4 3 9
Oyuknus. CrnocoObl 3a1aHus QyHKIUH.
OcCHOBHBIE 2JIEMEHTApHBIC (PYHKITHH.

Tema 2. YuciioBble NOCIE0BATENBHOCTH.
IIpenen nocnenoBaTebHOCTH. beCKOHEUHO
MaJjible 1 OECKOHEYHO OOJIbIIHE
nocJyenoBaTeabHOCTH. CBOMCTBAa OECKOHEYHO
ManbIX. ApruMeTHUecKrue ornepau Hal
npenenamu. [IpenenbHblid epexos B
HepaBeHCTBax. [Ipenen MOHOTOHHON YMCIOBOM
nocseoBarenbHocTH. Yucno e. Teopema
bonerano—Beitepmirpacca.  Ilpeaen pynkuuu
B TOYKE U Ha OecKOHEeUHOCTU. beckoHeuHO
MaJble ¥ 0ECKOHEUHO Ooubiine QyHKITHH.
CaolicTBa 6ecKOHEUHO MabIX. Teopema o CBs3H
npenena GyHKIUU U 6€CKOHEYHO MaJloi
GYHKIIH.

Tema 3. PackpeiTue HeonpeaeaeHHoCTel (00/o0,
0/0, oo — o0). TlepBbIif 3ameydaTenbHbBIN TPEel.
Bropoii 3ameuarensHblii penen. CpaBHEHNE
0eCKOHEYHO MaJbIX (PYHKIIMI. DKBUBAJIEHTHbHIE
6eckoHeuHOo Maiible GyHKIMU. HenpepbhlBHOCTH 2 4 3 9
¢byHkun B Touke. OJTHOCTOPOHHUE MPEIEIbI.
Touxu pa3pbiBa pyHKIUH, KIaccuUKanus.
HenpepriBHOCTH GYyHKIIUN HA MHOYKECTBE.
CBoiicTBa HEMPEPbIBHBIX (DYHKITHHA.

Tewma 4. [Ipon3BojiHas u €€ CBOMCTBA.
Onpenenenue Npou3BOIHON (QYHKIIUU.
Huddepenunpyemocts GyHKIUH, €€
B3aUMOCBSI3b C IIPOU3BOJHOMN U
HENpepbIBHOCTHIO PyHKIMHU. Henocpencreennoe
HaxoxXJeHue npousBoaHoi. KacarenpHas
npsmMas. ['eoMeTpruiecKuii 1 MEXaHUYECKUI
CMBICJI TPOU3BOIHOM

Tewma 5. [IpaBuna quddepeHunpoBanus
¢ynkuunii. [IponsBoaHas CloXHON (HyHKIHH.
Br1Bos1 OCHOBHBIX (hopMyT

g depentmpoBanusi. Tabauia mponu3BOIHBIX.




IIpounsBoaHsble BeicnX NOpsAAKOB. [Ipon3BoaHas
obpatubix Gynkui. Juddepenmmpopanue
napaMeTPUUECKU M HESBHO 3aJIaHHBIX (DYHKIIHMH.

Tewma 6. Tuddepennman GyHKIIUN OTHOM
nepemenHoi. Onpenenenue nuddepennuana
bynkuun. ['eoMeTpuyecKkuii CMBICIT
muddepennmana. CoiictBa nuddepennnana.
[Tpumenenue nuddepenmnmana s
npUOIVKEHHBIX BhuucieHuid. Juddepennnanst
BBICHIMX TOPSIKOB. [ €OMETPUYECKUI CMBICIT
muddepeHImana.

Tema 7. Teopemsl 0 nuddepeHITUPYEMbIX
¢ynkuusx. Teopema Pomis, ee reomeTprueckuit
cMmbicit. Teopema Jlarpanika, ee reOMETpUYECKUA
cMbica Teopembl Jlarpanxka. Teopema Komm.

Tema 8. [IpaBuio Jlonurang. [Ilpumenenne
npaswia Jlonurans At paCKpbITUS
HEONPEeIeICHHOCTE.

Tema 9. ®opmyinsl Teinopa 1 MakiiopeHa.
Pa3znoxxeHne OCHOBHBIX 3JIEMEHTaPHbBIX
¢ynkuumii o popmyrne MakiopeHa.
[Tpumenenue dhopmybl Makinopena s
BBIYHCJICHUSI IPEJICTIOB M 3HAYCHUH (YHKIIUMN.

KoHnTpons

27

27

HToro 3a 1 cemecTp

18

34

29

27

108

1 kypc, 2 cemecTp

10

Tema 10. HeoGxoanMelii U 10CTaTOYHBIN
MPU3HAKK MOHOTOHHOCTH (DYHKIIUH.
Omnpenenenue 3kcTpeMyMa QpyHKIUH.
HeoOxonuMelii mpu3Hak skcTpeMyMa QyHKIUH.
IlepBbIil 1 BTOPOM AOCTaTOYHBIE IPU3HAKU
SKCTpeMyMa (PYHKIUH.

11

Tema 11. Onpenenenue BHITYKIOCTH,
BOTHYTOCTH Ipaduka QyHKINU, TOUKU
neperu6a. JlocTaTouHbIA IPU3HAK BBITYKIOCTH,
BOTHYTOCTH Tpaduka ¢pyuakmuu. HeoOxomumprit
Y I0CTaTOYHBIN NIPU3HAKHU CYIIECTBOBAHUS
TOUYKH nepernda. ACUMIITOTHI Tpaduka
¢ynkuuu. OO01mas cxema UCCIIeJ0BaHUS U
nocTpoeHus rpaduka QyHKIMH ¢ TOMOIIbIO
npou3BoiHON. Hanbombiiee 1 HauMeHbIIee
3HaYeHHs] PYHKIIMH Ha OTPE3KeE.

12

Tema 12. @yHKIIMU HECKOJIBKUX MEPEMEHHBIX.
YacTtHble Tpon3BoAHBIE. HacTHBIE TPOU3BOAHBIE
BBICILIUX MTOPSAKOB.

13

Tewma 13. ITonnsiit guddepennnan GyHKIIN
JIByX IIEPEMEHHBIX. Y CIIOBUE

nudepeHITpPYEMOCTH.

14

Tema 14. [IpousBogHas CIOXHON (YHKITHH.
[Tomrast mponsBoanas. [IpousBoaHas GyHKIMH,
3aJJaHHOW HESIBHO.

15

Tema 15. ITponsBoaHas 1o 3a1aHHOMY
HanpasyieHuto. I'paguent. KacarenbHas
MJIOCKOCTh M HOPMaJIh K TOBEPXHOCTH

16

Tema 16. DxcTpemMyMbl QYHKITMH ABYX




IIEPEMEHHBIX.

17

Tema 17. YcnoBHBIN SKCTpeMyM (DYHKITUH IBYX
nepeMeHHbIX. Meroa MHOxuTeneu Jlarpanxa.

18

Tema 18. Hanbonbiiee 1 HauMeHbIIIEE 3HAYEHUS
(GYHKIIUH IBYX ITEPEMECHHBIX B 3aMKHYTOMN
OTpaHUYEHHON 00acTH

Kontpoub

27

27

HToro 3a 2 cemectp

18

34

29

27

108

2 Kypc¢, 3 cemecTp

19

Tema 19. [1epBooOpasHas 1 HeonpeaeIeHHBIN
uHrerpai. CBoilCTBa HEOMPEIEICHHOTO
uHTerpana. Tabauia oCHOBHBIX
HEOMpeAeNICHHBIX HHTETPAJIOB

20

Tema 20. MeTo bl HHTEIPUPOBAHUS
HEOIPEAEIEHHOr0 HHTErpaa.
Henocpencreennoe naterpupoBanue. Meron
MHTETPUPOBAHUS M10/ICTAHOBKOH (3aMeHON
nepeMeHHoi). Metoa UHTerpupoBaHus 10
YACTSM.

21

Tewma 21. UnTerpupoBanue 1poOHO-
panuoHanbHbIX (GyHKIMHA. IHTErpupoBaHue
NPOCTEHIINX PAIIHOHAIBHBIX IPOOCH.
HHTerpupoBaHue panuoHaIbHbBIX ApOOei.

22

Tema 22. UnTerpupoBanue
TPUTOHOMETPUUYECKUX (QYHKIUH.
VYHuBepcaibHas TPUTOHOMETpUYECKast

. m n
NoACTaHOBKA. I/IHTCFpaJIBI THIIA Ism X - COS

xdx. Vcrionb30BaHUE TPUTOHOMETPHYCCKUX
npeoOpa3oBaHuil.

23

Tema 23. MuTerpupoBanue uppanoHaIbHbIX
¢ynkuuit. /IpoObHO-TMHENHBIE TOACTAaHOBKH.
Wurerpansl, cogepxaline KBaJpaTUuHbIe
UPPALMOHAILHOCTU. TPUTOHOMETPUYECKHUE U
runepooaudeckue noacraHoBku. [loncranoBku
Oiinepa. UaTerpupoBanue quddepeHnaaIb-Horo
6unoMma. Murterpansl, He Oepyuiuecs B
3JIEMEHTAPHBIX QYHKIHAX

24

Tema 24. OnpeeneHHbINH UHTErpa (MHTETpaT
Pumana). 3agauu, npuBoOAsIINE K MOHITHIO
omnpeaeseHHoro uurerpana. CBoncTaa
ONpeIeTICHHOT0 UHTerpaia. Teopemsl o
cpeaHeM. OnpenesieHHbIN HHTerpail Kak
bysKIus BepxHero npenena. opmyna
Hrrorona-Jleiionumna

25

Tema 25. MeTopl BBIYUCIEHUS ONPEAEIEHHOTO
MHTETpaja. 3aMeHa MepeMEHHON
uHTerpupoBanus. Gopmyiia UHTErPUPOBAHUSA 110
4acTsM B OIIPEJEICHHOM MHTErpalle.
WuTerpupoBanue YeTHBIX U HEYETHBIX (QYHKLIUH
B CUMMETPHUYHBIX MPEICIIax.

26

Tema 26. [TpuOnmkeHHbIE METOIBI BEIYUCIICHUS
ONpeIETIEHHBIX NHTErpasioB. PopMyna
IPSAMOYTOJIBHUKOB. POpMyIia Tparenui.
®dopmya mapados. Popmyna CUMIICOHA.

10




27

Tema 27. HecoGcTBeHHBIE MHTETpANBI 1 1 2
pona. HecoOcTBeHHBIE MHTETPAITHI C
OeckoHeuHBIMHU TIpenenamu. HecoOCcTBEHHBIC
UHTETPaJbl OT HEOTPAHUYCHHBIX (PYHKIIUH.
[Ipu3HaKK CXOAMMOCTH HECOOCTBEHHBIX
WUHTETPAJIOB.

10

Kontpoub

27

27

HToro 3a 3 cemectp

18

34

29

27

108

2 Kypc, 4 cemecTp

28

Tema 28. ITnomans KpUBOJIMHEHHON TpaIeluH,
IIJIOLIAb KPUBOJIMHENHOIO CEKTOPA.
BrIunciienne JJIMHbI 1yTH JI0CKOW KPUBOM.

2

10

29

Tema 29. Boruncnenue oobema Tel 1o
M3BECTHBIM ILIOMIASM MapaICIbHBIX CEYCHH.
O0BeM U TIoHIaAh MOBEPXHOCTH TeJIa
BpaiteHus. [IpunoxxeHus onpeneaeHHOro
uHTerpaia B ¢pusuke. Pabora nepeMeHHOMN CHUJIBI.

12

30

Tewma 30. JIBoitHoi unTerpai. Onpezaenenue
JBOMHOrO MHTErpaa. I'eomerpudeckuii,
(¢u3nYECKUl CMBICT U OCHOBHbBIE CBOWCTBA
JBOMHOIO MHTETpaJa.

12

31

Tema 31. Boruncnenue 1BOHHOr0 UHTErpajia B
JIeKapTOBOM CUCTEME KOOPAUHAT U B TOJSIPHBIX
KOOpJMHATaX.

12

32

Tema 32. TpoiHoi nnTerpan. OnpeneneHue u
CBOMCTBA TPOMHOI'O MHTETPAJIA.

12

33

Tema 33. Beruncnenue TpOMHOTrO UHTETpaja B
JIEKapTOBOM CUCTEME KOOPANHAT, B
WIMHAPUYECKUX U CPepruuecKuX KOOpAUHATAX.
3aMeHa NepEeMEHHbIX B TPOMHOM MHTErpase.

12

34

Tema 34. KpuBonMHENHHbBIE HHTETPAIbI.
KpusonmHelnsli uaTerpan 1-ro poaa,
olpeielieHue, CBOMCTBA, (pU3nuecKue
IPUIIOKEHUSL.

12

35

Tema 35. KpuBosHENHBIN HHTETpa 2-ro poJa,
onpenenenue, Bpraucienne. @opmyia I'puna.
VYcnoBus HE3aBUCUMOCTH KPUBOJIMHENHOIO
MHTETpaa 2-ro poja oT MyTH UHTETPUPOBAHUS
HAa IIOCKOCTH.

12

36

Tewma 36. [ToBepXHOCTHBIE HHTETPAJIBI.
[ToBepxHOCTHBIE HHTErPaAJIBI IEPBOIO POJA.
FeOMeTpI/I'-IeCKI/Ie U MCXaHUYECCKUEC TIPHUIIOKCHUA
MOBEPXHOCTHBIX UHTETPAJIOB IIEPBOTO POAA.
JIByCTOpOHHHE W OJTHOCTOPOHHHUE MTOBEPXHOCTH.
Opuenranus nosepxHoctu. [loBepxHOCTHBIE
MHTErpajibl BTOPOTo poJa.

14

KoHTpoas

HToro 3a 4 cemecTp

18

34

56

108

3 Kypc¢, S cemecTp

37

Tema 37. Yucnosble psapl. CBOKCTBA YHCIOBBIX
psanoB. HeoOxoaumblii MpU3HAK CXOIMMOCTH.
IMapMonunueckuii psia. 3HAKOIOCTOSIHHBIE PSAJIBL.
OO0mmuit mpU3HAK CXOAUMOCTH TTOJIOKUTEITHHBIX
panos. lIpusHaku cpaBHeHUs. Psanbl ¢
HEOTpULATEIbHBIMY WieHaMu. [Ipu3Hak




HanamOepa, paaukansHblii npu3Hak Koy,
WHTErpajbHbIi pu3Hak Komm.

38 | Tema 38. 3HakonIEpEMEHHBIE U
3HaKkouepenyoomuecs psabl. [Ipuznak
Jleitonnna. OOl 10CTaTOUHBII IPU3HAK
CXOJIMMOCTH 3HAKOIEPEMEHHBIX PSIIOB. 2 4 3 9
AOCOJIIOTHO U YCJIOBHO CXOJIAIIMECS YUCIOBbBIC
psabl. CBoICTBa aOCOMIOTHO CXOAAIIUXCS
YHCIIOBBIX PSJIOB.

39 | Tema 39. ®yHKIHMOHAJIbHBIC
NOCJIE0BATENBHOCTH U psalbl. Cymma
dbyHkuoHagpHoOro psaa. O6iacTh CXOAUMOCTH.
PaBHOMEpHAs cXOAUMOCTD (DYHKIIMOHATIBHBIX 2 4 3 9
psnoB. [Ipusnak Beliepmrpacca. ColictBa
PaBHOMEPHO CXOASIIUXCS (YHKIIMOHATIBHBIX
PAIOB.

40 | Tema 40. Crenennsbie psabl. CXoquMoCThb
cTeneHHbIx psanoB. Teopema AGens. aTepsan u
pagryc CXOAUMOCTH CTEIICHHOTO Psja.

2 4 4 10
PaBHOMEpHas cX0IUMOCTh (PYHKIIMOHATIBHBIX
psanoB. CBolicTBa CTeNeHHbIX psAAoB. HekoTopsie
IIPWJIOKEHUS CTENICHHBIX PSIOB
41 | Tema 41. Pag @ypee. JlocTaTouHble IPU3HAKU
pasnoxxuMocty B pax ypee. Pan Oypee s ) 4 3 9

YETHBIX ¥ HeUeTHBIX (QyHKIMH. Psipt Dypbe ms
(GyHKUIMI TPOU3BOILHOTO MEPUO/A.

42 | Tema 42. Paznoxxenue B psan Oypbe
Henepuoanueckoi pyHkuuu. Ipumepsr 2 4 4 10
paznokeHust GyHkuuii B psag Pypoe.

43 | Tema 43. UnTerpan @ypbe, NOHATHE,
paznoxenue. Murerpan @ypbe 11t YETHBIX U

. 2 4 3 9
HeueTHbIX (pyHkimid. KoMiiekcHas ¢popma
uHrerpaina Oypee.
44 | Tema 44. [Ipeo6paszoBanust ypse. [Iprumepsl ) 4 3 9
pasnokeHus: yHkuuii B unTerpai dypee.
45 | Tema 45. IlpeoOpazoBanue Jlamtaca. CBoiicTBa
n300pakenuii. 1300pakeHnss HEKOTOPBIX
. 2 2 3 9
3JIeMEeHTapHbIX QyHKIMH. Teopembl monoodus,
CMEILIECHNS, 3al1a3/IbIBaHMsl.
KoHTpoib 27 | 27
Hroro 3a 5 cemectp 18 | 34 29 | 27 | 108

Ntoro | 90 | 174 | 0 0 168 | 108 | 540

5.3 Pazoenvt Oucuyunaunvl (MOOYAa) U MeHCOUCUUNTUHAPHBIE CB8AU C
obecneuusaemvimu (nociedyrougumu) OUCYUNIUHAMU (MOOYIAAMU)
(3anonHsemcs no ycmMompeHur npenooasamenst)

6 Metoab! 1 (pOpMBI OPraHU3anMu 00y4eHH

TexHon0TMU MHTEPAKTUBHOTO 00yUYEHUs IPU pa3HbIX Popmax 3aHATHIA B yacax

®dopMbl / METOBI Jlexuun [TpakTrueckue CPO (uac) Bcero
(dac) 3aHsTUsA (4ac)
ITouckoBbIT MEeTON 2 2 4
IT-meTonb!




Pabora B xomane 2 2 4
Urpa
Huckyccus
Pemienue cuTyallMOHHBIX 33124
HccaenoBarennckuii METON
«lIIepeBepHyYThIN KJ1accy 2 2 4 8
WHTepakTrBHAs JIEKIUS 2 2 4
TpeHuHr 2 2 4
Hmozo unmepakmusHvix 3ausamuil 4 8 12 24
6.1 IlpuMeHeHHE AKTHUBHBIX M HHTEPAKTHBHBIX METO10B 00y4eHHUs
HaumenoBanue
Ne dopma HCTIONB3YeMbIX Kom-
H/H 3aHATHA Tema sansns HWHTCPAKTHUBHBIX HecTBo
METOI0B Hacos
1 | Ilpaktuueckoe | Tema 5. IlpaBuna nuddepeHmpoBaHus Tpenunr 2
3aHSTHE ¢bynkuwmii. [IponsBoHas cI0xKHOM
¢byHKIMU. BRIBOJ OCHOBHBIX (hopMyIT
muddepennmupoBanus. Tabmuia
MIPOU3BOIHBIX.
2 Jlexuus Tema 11. Onpenenenue BHITYKIOCTH, HNHrepakTuBHAs 2
BOTHYTOCTH Tpaduka QyHKINU, TOUKU JEKLHS
neperun6a. JlocTaTouHbINA IPU3HAK
BBIMYKJIOCTH, BOTHYTOCTHU Tpaduka
¢dbynkunn. Heo6Xo1uMbIit 1 10CTaTOYHBIN
MIPU3HAKHU CYIIECTBOBAHUS TOUKH
neperuda. ACUMIITOTHI rpaduka
¢bynkiuu. OO0mias cxema uccaeI0BaHus U
MOCTPOEHHU rpaduka QyHKIMH C
MOMOIIIBI0 TPOM3BOIHON. Hanbonbiee u
HauMEHbIIIee 3HAaUCHUS QYHKIIMHA HA
OTpE3KE.
3 | IpakTuueckoe Tema 18. HauOosblee 1 HanMeHbIIIEE ITouckoBBIIT METOT 2
3aHATHE 3HaueHUs GYHKIMH IBYX MEPEMEHHBIX B | (B MaJIbIX Ipymmax)
3aMKHYTOM OrpaHWYeHHOM o0nacTu
4 Jlexums Tema 31. Beruucienue 1BOMHOTO «IlepeBepHyTHIit 2
HHTErpaJia B IEKApTOBOM CUCTEME KJIacc»
KOOPJMHAT U B MOJSIPHBIX KOOPJIMHATAX
5 | IlpakTnueckoe Tewma 38. 3HakonepeMeHHbIE U Pabora B komaHe 2
3aHsTHE 3HaKO4epeayromuecs psabl. [Ipu3znak
Jle#tOnuna. OOl TOCTaTOYHBII
MPU3HAK CXOIUMOCTH 3HAKOTIEPEMEHHBIX
ps10B. AGCOIOTHO U YCIIOBHO
cxosumMecs ynucioBbie psanabl. CBoiicTBa
a0COTFOTHO CXOSIIUXCS YUCTOBBIX
pSAI0B
6 | IIpaktuueckoe Tema 45. IIpeoOpasoBanue Jlamaca. «IlepeBepHyTHIi 2
3aHATHE CaoiicTBa n3o0pakenuii. M3o0paxeHus KJIacC»

HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKLIUH.
Teopembl 010011, CMEIICHHUS,
3aria3abIBaHUA

7 JIabopaTOpHBIii NPAKTUKYM — He NPEIYCMOTPEH YUEOHBIM IIJIAHOM




8 IlpakTHuyeckue 3aHATHS

n/n

Ne paznena
IUCILHIUIMHEL U3
Ta0IMIE! 5.1.

HaumeHnoBaHue mpakTH4ecKux pabot

TpynoémkocTb

(qac.)

1 kypc, 1 cemecTp

Tema 1.

[IpakTuueckoe 3aHITHE 1. YucnoBble MHOYKECTBA.
JlelicTBUTEIIHHEIC qucia. OrpaHuyeHHbIE YHCIIOBBIE
MHOkecTBa. OKpEeCTHOCTh TOYKH.

Tema 1.

[Tpaktuyeckoe 3anstue 2. Dynkuma. CrocoObl 3amaHus
¢yHkuuii. OCHOBHBIE JI€MEHTAPHbIE (PYHKLUH.

Tema 2.

[Tpaktudeckoe 3aHsTHE 3. UHCIOBBIE MOCIIENOBATEIBHOCTH.
[Tpenen nmociie0BaTEIbHOCTH.

Tema 2.

[Tpaktuyeckoe 3anstue 4.  Ilpexgen GyHKIMHM B TOUKE W Ha
OECKOHEYHOCTH.

Tema 3.

[Ipaktuyeckoe 3aHsTHE 5. PackpeiTHE HEONPEAECIEHHOCTEN
(o/00, 0/0, o0 — oo). IlepBBlii W BTOpOW 3aMedaTeIbHBIC
npeJienbl. JKBUBAJIICHTHBIE OECKOHEUHO Majible (DYHKIIUU.

Tema 3.

[TpakTudeckoe 3ansTie 6. HenpepbIBHOCTh (DYHKIIMH B TOYKE.
OpHocTopoHHME mTpeaensl. ToukdW paspbiBa  (YHKLHUH,
kknaccupukanus. HernpepblBHOCTh (PyHKIIMM Ha MHOXKECTBE.
CBoiicTBa HENpPepbIBHBIX (QYHKITHHA.

Tema 4.

IIpaktnueckoe 3ansitue 7. Ilpou3BogHas u €€ CBOMCTBA.
Onpenencuue IIPOU3BOTHON GbyHKIUU.
HuddepenurpyemMocTs  (QYHKIMHM, €€  B3aUMOCBS3b C
IIPON3BOIHOM U HENPEPbIBHOCTHIO GbyHKIMH.
HenocpencTBeHHOE HAX0KIEHUE IPOU3BOIHOM.

Tema 4.

IIpaktnueckoe  3anatue 8.  KacarenbHass — mpsMas.
I'eoMeTpuYEeCKU U MEXaHUYECKHUM CMBICI IIPOU3BOIHON

Tema 5.

[Tpaktnyeckoe 3anstue 9. IlpaBuna auddepeHunpoBanus
¢yuxiuii.  IlpomsBogHast  cioxkHOM — pyHkumu. BeiBog
OCHOBHBIX  (opmyn  auddepenunupoBanus.  Tabmuna
pou3BOIHBIX. [IpON3BOIHBIC BRICIIUX ITOPSIKOB.

10

Tema 5.

[Tpaktuyeckoe 3anstue 10. IIpomsBomnas  0oOpaTHBIX
byukuuii.  uddepenunpoBanue napaMeTpuueckd M HESIBHO
3aJJaHHBIX (YHKLUH.

11

Tewma 6.

[Ipaxtuueckoe 3ansrue 11. duddepenunan GyHKIIUNA OITHON
nepemeHHoil. Omnpenenenue nuddepennuana GyHKIUU.
I'eomerpuueckuii  cmbicn  auddepennuana.  CoiicTBa
JuddepeHimania.

12

Tema 6.

[TpakTtuyeckoe 3anstue 12. [Ipumenenue nuddepennuana ans
NpUOMKEHHBIX  BhluucieHud. Juddepenuansl  BbICIINX
nopsiiKoB. I'eoMeTpruyeckuii cMbIch auddepeHimana.

13

Tema 7.

[Tpaxtnueckoe 3anarue 13. Teopemsr o auddepeHnpyemMbIx
¢yukuusax. Teopema Posuisi, ee reoMeTpHUECKUi CMBICT.

14

Tema 7.

[Ipaktnueckoe 3anarue 14. Teopema Jlarpanxka, ee
reoMeTpuueckuii cMpica Teopemsl Jlarpanxka. Teopema Komu.

15

Tema 8.

[IpakTnueckoe 3anstue 15. [lpaBuino Jlonurans. [Ipumenenne
npasuna Jlomurans Ui pacKpbITUS HEOIPEACICHHOCTEN

(c0/o0, 0/0).

16

Tema 8.

ITpakTnueckoe 3ansatue 16. [Ipumenenue npasuna Jlonurans
JUIS  PAacCKpBITUsl  HEONpeNeNeHHOCcTeH  (uUid  CTENeHHO-




NOKa3aTeIbHbIX (DYHKIHH).

17

Tema 9.

[IpakTuueckoe 3anstue 17. ®opmynsl Teitnopa u MaknopeHna.
PasnosxeHrne OCHOBHBIX dJIeMEHTApHBIX (pyHKIHIA MO hopmyrie
MakopeHa.

18

Tema 9.

[Mpaktnueckoe 3anstue 18.  Ilpumenenwe  opmysl
MakJsiopeHa Jij1sl BBIYMCIICHUS TPEIEOB U 3HaYeHUHM (PyHKIUMA.

Hroro 3a 1 cemectp

34

1 kypc, 2 cemecTp

19

Tema 10.

[TpakTdeckoe 3anartue 19. HeoOxomuMmelii M TOCTaTOYHBIN
MpPU3HAKU MOHOTOHHOCTH GbyHKIUH. Omnpenenenue
skcTpemyMa (yHKIMKA. HeoOXoauMmelid MpU3HAK 3KCTpeMyma
byHKIMH.

20

Tema 10.

[Ipaktuueckoe 3anstue 20. IlepBblif 1 BTOpOH 1OCTATOYHbIE
MPU3HAKH DKCTpeMyMa QyHKINH.

21

Tema 11.

[Tpaktnueckoe 3ansatue 21. OmnpeneneHue BBITYKIOCTH,
BOTHYTOCTH  Tpaduka  (yHKIUH, TOYKH  meperuoa.
JlocTaTouHbli MpHU3HAK BBITYKJIOCTH, BOTHYTOCTU TIpaduka
¢yuxnun.  HeoOxomumbli M AOCTAaTOYHBIA — MPU3HAKHU
CYLIECTBOBaHMsI TOUKHU Meperuoa.

22

Tema 11.

[Tpaktudeckoe 3ansithe 22. AcUMOTOTHI rpaduka (QyHKINH.
OOmast cxema UCCIEAOBAaHUS U IOCTpPOeHHsS Tpaduka
GyHKIMM C [OMOLIbI0 npou3BofHOW. Haubonbiiee wu
HalMEHblIee 3HaYeHUs1 PYHKLUU Ha OTPE3KE.

23

Tema 12.

[IpakTnueckoe  3ansatue  23. DyHKUUMHM  HECKOJBKHUX
NIEPEMEHHBIX. YacTHbIE IPON3BOJHBIE.

24

Tema 12.

[IpakTnueckoe  3ansatue 24. DyHKUUMHM  HECKOJBKHUX
NIEPEMEHHBIX. YacTHBIE IPON3BOJHBIE BBICIIUX MOPSIKOB.

25

Tema 13.

[TpakTueckoe 3anarue 25. [onuelii tuddepenuman GpyHKIUU
JIBYX MepeMeHHBIX. Y cioBue qudepeHIMpyeMOoCTH.

26

Tema 13.

[TpakTueckoe 3anarue 26. [lonuelii tuddepennman GpyHKIUU
JIBYX TepeMeHHbIX. IlpumeHeHne K  NPUOIMIKEHHBIM
BBIUHCIICHUSIM.

27

Tema 14.

[Ipaktnueckoe  3anHstue  27. DyHKUUMHM  HECKOJBKHUX
nepeMeHHbIX. [Ipon3BoHast CI10KHON (PyHKITMH.

28

Tema 14.

IIpaktnueckoe  3ansatme  28. DyHKIUMM  HECKOJBKHX
nepeMeHHbIX. [lonHas npousBonHas. [IpousBoanas ¢yHKuuH,
3aJaHHON HESIBHO.

29

Tema 15.

[Ipaktuueckoe 3anarue 29. Ilpou3BoaHas 1O 3aJaHHOMY
HaNpaBJIEHUIO. |'paiueHT.

30

Tema 15.

HpaKTI/I‘-ICCKOC 3angatue  30. KacarenbHasts MIIOCKOCTh H
HOpMaJIb K IMOBEPXHOCTHU

31

Tema 16.

[Tpaktnyeckoe 3ansTHe 31. DKkcTpeMymbl (GYHKIHMH JBYX
NepPEeMEHHBIX (YacTh 1)

32

Tema 16.

[Tpaktuyeckoe 3ansaTHEe 32. DKCTpeMyMmbl (GYHKIHMU ABYX
MIEPEMEHHBIX YacTh 2).

33

Tema 17.

[TpakTdeckoe 3anatue 33. YCIOBHBIN 3KCTpeMyM (yHKIIUU
JIBYX MepeMEHHBIX. MeTon MHOXHTeNel Jlarpanxka (dacth 1)

34

Tema 17.

[TpakTrueckoe 3aHsiTue 34. YCIOBHBIM 3KCTpEeMyM (PYHKITUN
JIBYX nepeMeHHbIX. Metoa MHoxkuTenel Jlarpanxka (dactsb 2)

35

Tema 18.

[Ipaktnueckoe 3ansrue 35. HaumOombpliee W HauMeHbIEe
3Ha4eHUs1 (YHKIMHA JBYX TIEPEMEHHBIX B 3aMKHYTOMH
OTrpaHWYeHHOM oOmacTu (4acTh 1)

36

Tema 18.

[Tpaktuyeckoe 3ansthe 36. Hambonpiiee M HauMeHbIEe
3Ha4eHus (QYHKIMM JBYX II€PEMEHHBIX B 3aMKHYTOMH
OTpaHWYEHHOU 00J1acTH (4acTh 2)




Hroro 3a 2 cemecTp

34

2 Kyp¢, 3 cemecTp

37 Tema 19.

[IpakTrueckoe 3aHATHE 37. [TepBoobOpazHas u
HeonpeaeaeHHblid  uHTerpai. (CBOWMCTBa HEONPEIEIECHHOIO
uHTerpasa. Tabiuila OCHOBHBIX HEONPEIEIECHHBIX HHTETPAJIOB

38 Tema 20.

[IpakTtnueckoe 3anstue 38. MeToabl HMHTErPUPOBAHUSA
HEOIpeIeIEHHOTO MHTETpaa. Henocpencrsennoe
HMHTETPUPOBAHUE.

39 Tema 20.

[TpakTueckoe 3ansatue 39. Meron  MHTErpUpOBaHUS
MOJICTAHOBKOM (3ameHoi MepEMEHHON ). Merton
MHTETPUPOBAHUS 10 YACTSM.

40 Tema 21.

[Ipaktnueckoe 3anstue 40. HWurerpupoBanue ApoOHO-
paIMOHATBHBIX ()YHKITHIA.

41 Tema 21.

[IpakTnueckoe 3anstue 41. MHTerpupoBaHue mIpocTEHIINX
panMoHaNbHBIX JpoOell. HHTerpupoBaHue palMOHAIBHBIX
JPOOCH.

42 Tema 22.

[TpakTueckoe 3aHSITHE 42. WHrerpuposanune
TPUTOHOMETPUYECKUX (byHKIHH. YHuBepcanpHas
TPUTOHOMETPHUYECKAsl TOJICTAHOBKA.

43 Tema 22.

[TpakTnueckoe 3anstue 43. VHTErpansl Tuna jsinm x - cos”

xdx. Vlcrionb30BaHHE TPUTOHOMETPUUYECKUX MPE0oOPa30BAHHIA.

44 Tema 23.

[IpakTrueckoe 3aHATHE 44. HurerpupoBanue
UppalMOHATBHBIX GbyHKIUH. JpobHO-nuHelHbIe
nmoAcTaHoBKU. UWHTerpanbl, cojepkamue KBaJIpaTHYHbIC
MPPALMOHAIILHOCTH.

45 Tema 23.

[Ipaktuueckoe 3ansitue 45. TpuroHoMmerpudyeckue U
runepOonuyeckue mnojacTaHoBku. [lonctaHoBku — Difnepa.
WnrerpupoBanue nuddepennumanbaoro ounoma. MHTerpansi,
He OepyIuecst B 2JIEMEHTAPHBIX (DYHKIHMSIX

46 Tema 24.

[Ipaktuueckoe 3austue 46. OnpeneneHHbIH HWHTErpal
(uaterpan Pumana). 3amaum, UpHUBOAANINE K TOHATHUIO
omnpezneneHHoro  uHTerpaiga. (CBOHCTBAa  ONpEEIEHHOTO
uHTerpana. TeopeMbl 0 cpeiHEM.

47 Tema 24.

[Ipaktnueckoe 3ansitue 47. OnpeneneHHbId UWHTETpal
(uaTerpan Pumana). 3amaum, OnpeneneHHbI MHTErpal Kak
dbyukius BepxHero npeaena. @opmyna HetoTona-JleiOHumna

48 Tema 25.

[Mpaktuyeckoe  3ansitue  48.  MeToApl  BBIUKCIICHUS
OIPEICTICHHOTO UHTETpaa. 3amena nepeMeHHON
WHTETPUPOBAHMSL.

49 Tema 25.

[IpakTtnueckoe 3anstue 49. @opmyna MHTETPUPOBAHUS IO
4acTsM B ONpPEACIIEHHOM HuHTerpaine. HHrerpupoBaHue
YETHBIX U HEYETHBIX (DYHKIIMI B CAMMETPUYHBIX Mpe/enax.

50 Tema 26.

[Ipaktnueckoe 3amstue S50. IlpubmmxeHHBIE  METOMIBI
BBIYMCIIEHHS ONpeIeTIEHHBIX MHTErPaJIOB. dopmyna
PSMOYTOJIbHUKOB. @OpMyJia Tpaneuuii.

51 Tema 26.

[Tpaktuyeckoe 3amstue S1. IlpubnmkeHHbIE  METOABI
BBIUHUCIICHUSI OIpeJeNIeHHbIX HHTerpainos. dopmyna mapabod.
®opmyna CumncoHa.

52 Tema 27.

[Ipaktnueckoe 3anstue 52. HecoOCTBEHHBIE HMHTETPABI.
HecobcTBeHHBIE HHTErpaAJIbl ¢ 0ECKOHEYHBIMH MPEIETAMHU.

53 Tema 27.

[Ipaktuueckoe 3anstue 53. HecoOCTBEHHBIE HMHTETPABI.
HecobcTBeHHBIE MHTErpasibl OT HEOTPAHWYEHHBIX (PYHKLUI.
[Tpu3Haky CXOAMMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

Hroro 3a 3 cemecTp

34




2 Kypc, 4 cemecTp

54

Tema 28.

[Ipaktnueckoe 3anstue S54. Ilmomaasr KpPUBOJMHEHHOMN
Tpaneuuy, IUIOIAAb KPUBOJIMHEHHOTO CEKTOpa. Brrunciienue
JUTMHBI JYTU TIOCKOW KPUBOM.

55

Tema 29.

[Tpaktuyeckoe 3anHaTue S55. Brluncienue oObema Tenm IO
U3BECTHBIM IUIOINASAM MapajulelbHbIX cedeHuid. O0beM u
IJIOLIA/1b TIOBEPXHOCTHU TeJIa BPALLIEHUSI.

56

Tema 29.

[IpakTnueckoe 3anarue 56. IlpunoxkeHus ONPEaEICHHOIO
uHTerpaia B ¢pusuke. Pabora mepeMeHHOM CHIIBI.

57

Tema 30

[IpakTuueckoe 3ansitue 5S7. JIBoitHOM nHTErpan. OnpeneieHue
JIBOMHOIO MHTErpaa.

58

Tema 30

[Ipaktnueckoe 3anstue 58. ['eomerpuueckuii, (uU3MIECKUN
CMBICJI U OCHOBHBIE CBOMCTBA JIBOMHOIO MHTErpaJa.

59

Tema 31.

[TpakTueckoe 3anarue 59. Boruncnenue ABOWHOTO MHTErpaja
B JICKAPTOBOM CUCTEME KOOPIMHAT

60

Tema 31.

[TpakTueckoe 3anarue 60. Borurcienue ABOMHOTO MHTErpaja
B IOJISIPHBIX KOOPJMHATAX.

61

Tema 32.

[TpakTueckoe 3anstue 61. TpoitHol unTerpan. OnpeneneHue
U CBOMCTBa TpoiiHOro MHTerpaa (4acto 1)

62

Tema 32.

[TpakTueckoe 3anstue 62. TpoitHol unTerpan. OnpeneneHue
U CBOMCTBA TPOIHOro MHTErpaa (4actp 2)

63

Tema 33.

[Ipaktuueckoe 3ansitue 63. Boruncienune TpoHHOTO HHTErpasia
B JICKAPTOBO cucTeMe KOOPAMHAT.

64

Tema 33.

[TpakTuueckoe 3ausitue 64. Berancienne TpoHHOTO UHTErpasia
B IWIMHIPHUYECKUX M c(epudecknx KOoopAuHaTax. 3aMeHa
MIEPEMEHHBIX B TPOMTHOM MHTETpaJIE.

65

Tema 34.

IIpakTnueckoe 3aHaTHEe 65. KpuBONMHENHBIE MHTErpabl.
KpuBonuHelHbli  uHTErpan 1l-ro poaa, oOmnpenencHue,
CBOMCTBA.

66

Tema 34.

IIpakTnueckoe 3aHaTHe 66. KpuBONMHENHBIE MHTErpabl.
KpuBonuueiinpiii  uHTerpan 1-ro  poaa,  ¢usznueckue
IIPUIIOKEHUS.

67

Tema 35.

[TpakTueckoe 3ansrue 67. KpuBoiaumHelHbIN uHTErpan 2-ro
pojia, onpeneneHue, Beranciaenue. Popmyna I'puna.

68

Tema 35.

IIpaktnueckoe 3aHsaTHe 68. VYCIOBHSI  HE3aBUCHMOCTH
KPUBOJIMHEMHOTO  MHTErpaja  2-ro  poJa OT  IyTH
MHTETPUPOBAHUS HA MJIOCKOCTH.

69

Tema 36

ITpakTueckoe 3aHaTHe 69. IlOBEpXHOCTHBIE HHTETpaJIbI
nepBoro  poxa. l'eomerpuyeckue U MEXaHUYECKHE
IIPWJIOKEHUS] IOBEPXHOCTHBIX HHTETPAJIOB MIEPBOTO POAA.

70

Tema 36

[Ipaktnueckoe 3anstue 70. JIByCTOpOHHHE U OJHOCTOPOHHHE
noBepxHocTu. OpueHTanus noBepxHocTu. [loBepxHOCTHBIE
MHTErPaJIbl BTOPOTO POJIA.

Hroro 3a 4 cemectp

34

3 Kypc¢, S cemecTp

71

Tema 37.

[Ipaktnueckoe 3angarue 71. YwucinoBsie psaapl. CBoiicTBa
YHUCIOBBIX psAnoB. HeoOXoAMMbIA NpH3HAK CXOAWMOCTH.
apmonnuecknii  psan. 3HAKOMOCTOSHHBIC psabl.  OOmmit
MPU3HAK CXOJUMOCTH TIOJIOXKHUTENbHBIX psiioB. [lpuszHaku
CpaBHEHHUS.

72

Tema 37.

ITpakTueckoe 3anstue 72. Ywuciosble psabl. Psapr ¢
HeOoTpUIaTeNbHbIMU  wieHamu.  [lpusnak  [lamambepa,
panukaibHbIi npusHak Komm, nHTerpansHbii npuzHak Komm.

73

Tema 38.

[IpakTnueckoe  3anstue  73. 3HaKOMEpEeMEHHbIE U
3Hakouepenywmuecs psanel. Ilpusnak JleiOruma. OOmmit




JIOCTaTOYHBIM  NpPHU3HAK  CXOAMMOCTH  3HAKOIEPEMEHHBIX
PSIOB.

74 Tema 38.

[Ipaktuyeckoe 3aHsTHe 74. AOCOMIOTHO H  YCIOBHO
cxomsmuecs 4ucioBble  psapl.  CBolicTBa  aOCOIIOTHO
CXOJISAIINXCS YUCIIOBBIX PSIOB.

75 Tema 39.

[IpakTuueckoe 3aHATHE 75. OyHKIIMOHAJIbHbIE
nocieaoBaTenbHOCTH U psnbl. CymMma (yHKIHOHAILHOTO
psga. OO6nacte cxonuMocTH. PaBHOMepHas CXOIUMOCTh
(YHKIIMOHATBHBIX PSIOB.

76 Tema 39.

[Ipaktnueckoe 3ansitue 76. Ilpusnak Beiiepuirpacca.
CBolicTBa PABHOMEPHO CXOMSIIUXCS (PYHKIIMOHATBHBIX PSIIOB.

77 Tema 40.

[Ipaktnueckoe 3austue 77. CreneHHsle psaabl. CXOIUMOCTh
cTeneHHbIX psioB. Teopema AOens. WurtepBanm u paauyc
CXOJIMMOCTH CTEIEHHOTO Psijia.

78 Tema 40.

[IpakTnueckoe 3ansarue 78. PaBHOMepHass CXOAMMOCTb
GyHKUMOHANBHBIX psifoB. CBoOWCTBAa CTENEHHBIX Ps/IOB.
HekoTtopsle IpUII0KEHNsl CTEIEHHBIX PSAJI0B

79 Tema 41.

[Ipaktuueckoe 3amstue 79. Psag @Dypee. [ocrarounsie
IIPU3HAKU PA3JI0KUMOCTHU B psii Pypbe.

80 Tema 41.

[TpakTueckoe 3ansatue 80. Psn @ypbe Ui UETHBIX U HEYETHBIX
bynkuuil. Paap1 @ypbe i pyHKLIMA TPOM3BOJIBHOIO MEPHOJIA.

81 Tema 42.

[Ipaktuueckoe 3anstue 81. Pasnoxenne B psig Dypwe
HENEPUOANYECKON (PYHKIIHMH.

82 Tema 42.

[TpakTueckoe 3anarue 82. [lpumeps! pa3noxeHus: GyHKIHUI B
psan Pypee.

&3 Tema 43.

[Ipaktuueckoe 3anstue 83. Wurterpan dDypwe, mnoHATHE,
pa3yioKeHHeE.

84 Tema 43.

[TpakTueckoe 3anatue 84. Muterpan @ypbe A8 YETHBIX U
HeueTHbIX QyHKIMiA. KomnnekcHas ¢opma unrerpana @ypee.

85 Tema 44.

[Ipaktuueckoe 3anstue 85. IlpeobOpazoBanusi Dypee.
[Tpumeps! paznoxeHus: GyHkimii B unrerpai @ypoe (dacts 1).

86 Tema 44.

[Tpaktueckoe 3ausitue 86. IlpeoOpazoBanus Dypse.
[Tpumepsl paznoxeHus: GyHkiuil B unrerpai @ypoe (dacts 2).

87 Tema 45.

[Tpaktnuyeckoe 3anstue 87. IlpeoOpasoBanme Jlamnaca.
CpoiictBa  u3zo0paxeHuil.  M300pakeHuss  HEKOTOPBIX
aneMeHTapHbIX (QyHKuui. Teopembl momgoOMs, cMelleHus,
3ana3pIBaHusl.

Nroro 3a 5 cemectp

34

Bcero

174

9 CamocrosiTeqibHas padoTa

No
Ne | pazgena | Comeprkanue caMocToATenbHOM paboTsl | Tpynoem- KOHTPOJTb BBITOHEHIS
/T | TACIIMIT (meranuzarus) KOCTb (Jac.)
JIUHBI
1 kype, 1 cemecTp
1 1 Paznen 1. BBenenue B MaremMaTuuecKuid 9 Ompoc (yctno). Tect
aHaJu3. [Ipenen GyHKIIH u (TUCBEMEHHO).
HETIPEPbIBHOCTb KonTtponsHas pabota
(TUCBEMEHHO)
2 12 Paznen 2. JNudbdepentmanbpaoe 18 Ompoc  (yctHo). Tect
WICYMCIICHHE byHKIIIH OJTHOM (muceM.).  KonTtpomnbHas

NIEPEMEHHOU

paboTa (mMchM.)




1 Kypc, 2 cemecTp

3 |3 Paznen 3. [lpumeHeHne MpOW3BOTHON K 6 Ompoc (ycTHO)
WCCIICAOBAHUIO (DYHKIIMH M TIOCTPOCHHIO TecT (MMCbMEHHO)
rpa¢uKoB KoHTtposbHas pabora

(IMCbMEHHO)

4 |4 Paznen 4. JuddepenmanbHoe 21 Ormpoc (ycTHO)
ucurcieHrne  (PyHKIMI  HECKOJIBKHUX TecT (MMCbMEHHO)
TIEPEMEHHBIX KonTponbhas paboTta

(IMCbMEHHO)
2 Kyp¢, 3 cemecTp

5 |5 Paznen 5 WHrerpanbHOe HCYHCICHUE 15 Orpoc (ycTHO)

(byHKIIH OJTHOM MIEPEMEHHOM. TecT (MUCHbMEHHO)
Heonpenenenusiii uaTErpan Konrtposbnas pabota
(TUCBEMEHHO)

6 |6 Paznen 6. Onpenenéuublii HHTETpaI 14 Orpoc (ycTHO)

TecT (MUCHbMEHHO)
KoHnTpoabHas pabota
(TUCBEMEHHO)

2 Kypc, 4 cemecTp

7 |7 Pasnen 7. Ilpunoxenust onpenenéHHOro 12 Omnpoc (ycTHO)
HHTETpajia TecT (MUCHbMEHHO)

KonTpoabHas pabota
(TUCBEMEHHO)

8 |8 Pa3nen 8. KpatHbie unTerpasibl 24 Omnpoc (ycTHO)

Tect (MUCHMEHHO)
KonTponbsHas pabota
(THCHMEHHO)
9 19 Paznen 0. Kpuonuneiinbie u 20 Omnpoc (ycTHO)
TIOBEPXHOCTHBIE UHTETPaIbI Tect (MUCHLMEHHO)
KonTponbsHas paboTta
(THCHMEHHO)
3 Kyp¢, S cemecTp

10 | 10 Paznen 10. YucnoBsie psiabi 6 Omnpoc (ycTHO)

Tect (MMCbMEHHO)
KonTtponpHas pabota
(IMCHMEHHO)

1T |11 Paznen 11. ®yHkunoHaIbHBIE pAABI 7 Omnpoc (ycTHO)

Tect (MMCbMEHHO)
KonTtponsHas pabota
(IMCHMEHHO)

12 |12 Paznen 12. Psaapt @ypre 16 Ompoc (ycTHO)

TecT (MMCbMEHHO)
KonTtponsHas pabota
(IMCHMEHHO)

Hroro 168

10 IlpuMepHasi TeMaTHMKA KypPCOBBIX IPOEKTOB (padoT) — He NpeIycMOTPEHO
Y4eOHBIM INIAHOM

11 Ilepeuyensn

HEO0XO0AUMOM [IJI OCBOCHUSA TMCUUILIUHBI (MOLYJIs1)
11.1 OcnosHnas numepamypa:

OCHOBHOM M [IONMOJIHUTEJbHOW Yy4eOHOHl JMTEepaTypbl,

1.Unpun, B. A. Marematnueckuii anaiu3 B 2 4. Yacts 1 B 2 kH. Knura 1 : yueOHuk




st By30B/ B. A. Unbun, B. A. CamoBunumii, b. X. CennoB. — 4-e¢ u3n., nepepad. u

non. — Mocksa : FOpaiit, 2024. — 324 c.— ISBN 978-5-534-07067-5. — URL:
https://urait.ru/bcode/538112. — Pexxum gocrymna: mo noamnucke [Ipum['ATY. — TekcT:
AIIEKTPOHHBIN.

2.WnpuH, B. A. Maremarnueckuii ananus B 2 4. Yacts 1 B 2 kH. KHura 2 : yueOHuK
s By3oB/ B. A. Unweun, B. A. CamoBuuunii, b. X. CernoB. — 4-¢ u3z., mepepad. u

norn. — Mocksa : Opaiit, 2024. — 315 c.— ISBN 978-5-534-07069-9. — URL:
https://urait.ru/bcode/538113. — Pexum gocryna: no noamnucke [Ipum['ATY. — TekcrT:
BJIEKTPOHHBIN.

3.MnbuH, B. A. Marematuueckuii aHanu3 B 2 4. YacTp 2 : yueOHUK JJis BY30B /
B. A. Unbun, B. A. CagoBuuumii, b. X. CennoB. — 3-e u3a. — Mocksa: IOpaiir,

2024. — 324 c. — ISBN 978-5-534-09085-7. — URL.: https://urait.ru/bcode/536012. —
Pexxum noctyna: no noanucke [TpumI'ATY. — TekcT: 371€eKTpOHHBIN.

4. Kpemep, H. lIl. MaTtematnueckuil aHanu3 : y4eOHUK M MPAKTUKYM JUIsl BY30B /
H. III. Kpemep, b. A. Ilytko, N. M. Tpumus ; OTBETCTBEHHBIN penaxkTop
H. 1. Kpemep. — 2-e u3z., nepepad. u non. — Mocksa : FOpaiit, 2024. — 593 c. —
ISBN 978-5-534-16158-8. — URL: https://urait.ru/bcode/544892. — Pexxum noctymna: mo
noanucke [IpumI'ATY. — TekcT: 3MeKTpOHHBIN.

11.2 Jlononnumenvhas iumepamypa.

1.Benauna, A. A. MaremaTH4YeCKUid aHAJIM3 JUTSI TIEAAroroB : yuyeOHoe mocodue / A.
A. Bennuna, I1. ®@. CesprokoB. — Crasponous : CI'TIH, 2017. — 104 ¢. — ISBN 978-5-
6040510-7-8. — URL: https://e.lanbook.com/book/117654. — Pexum poctymna: mo
noanucke [IpuMI'’ATY. — TeKcCT: 3NeKTPOHHBIMN.

2.KeitmManoB, A.M. Marematnueckuii aHanmu3 : ydeOHoe TmocoOue s
OakanaBpoB/ A. M. KeitmanoB. — Mocksa : FOpaiit, 2019. — 607 c. — ISBN 978-5-
9916-2785-6. — URL: https://urait.ru/bcode/425244. — Pexum noctyna: 1no mojmnucke
[TpuMI'ATY. — TekcT: 37eKTPOHHBI.

3.Ilokopuas, U. 0. MaTtemaTtnueckuii aHanu3 B MpUMEpax M 3agadax : ydeOHOE
nocob6ue / . 10. Ilokopnas, A. H. OBcaunukoBa, C. H. Adonuna ; noxn pegakuueit B. B.
O6yxoBckoro. — Boponex : BITIY, 2021. — 100 c. — ISBN 978-5-00044-840-3. —
URL: https://e.lanbook.com/book/266939. — Pexum noctyna: nmo noanucke [TpumI'ATY.
— TeKCT: PIEKTPOHHBIM.

4.CanoBHnuas, HW.B. Maremarnueckuii ananu3. Ilpenen u HenmpepbIBHOCTH
¢yHKIMM OIHOW TepeMeHHOM : yuyeOHoe mocobue i By3oB/ U. B. CagoBHuyas,
T. H. ®omenko ; moa obmieit pegakuueit B. A. Mnbuna. — 2-e u3f., nepepad. u gom. —

Mocksa :  IOpaiitr, 2024. — 115c¢c.— ISBN 978-5-534-08473-3. —  URL:
https://urait.ru/bcode/539821. — Pexxum nmoctyma: no nommucke [pumI'ATY. — Tekcrt:
DJIEKTPOHHBIN.

5. Xopommnoa, E.B. MaremaTtuueckul aHajin3: HEONPEICICHHBIA HHTErpal :
yueObHoe mocooue mns By3oB/ E. B. XopommioBa. — 2-e uza., mepepab. u jgom. —
Mocksa :  FOpaiit, 2024.— 187c.— ISBN 978-5-534-05715-7. —  URL:

https://urait.ru/bcode/539813. — Pexum gocrymna: mo noamnucke [Ipum['ATY. — TekcT:
AJIEKTPOHHBIN.

11.3  Ilepeyenb  UHGOPMAYUOHHLIX ~ MEXHONO2UU,  UCNONL3YEMbIX  NpU
ocyujecmeiieHuy  00pazo8amesbHo20 npoyecca no OUCYUNIUHe (MOOYII0), 6KI0Yas
nepeyeHb NpocPaAMMHO20 obecneyeHusl U UHPOPMAYUOHHBIX CHPABOYHBIX CUCTIEM.:

HanmenoBanue Haznauenue

OmnepannonHass | KoHTposb MCTIONB30BaHMS U pacpeie]ICHUs] PECYPCOB BBIUMCIUTEIbHOM
cHucTeMa C CHCTEMbI U OPTaHM3aIs] B3aNMO/ICHCTBHUS TTOJIb30BATENS C KOMIBIOTEPOM.
rpadu4ecKuM




uHTepdeiicom

OducHblii maker

Co3aHue 1 peaKTHPOBaHUE TEKCTOBBIX IOKYMEHTOB; 00paboTKa
TaGHI/I‘-IHBIX JaHHbIX U BBINOJIHEHUN BLI'-IPICJ'ICHPIﬁ; IIOATOTOBKA
AIIEKTPOHHBIX IPE3CHTAIHI; CO3/IaHUE U PEAAKTUPOBAHUE PUCYHKOB U
JIEJIOBOM rpaduky.

Cucrema Cucrema yripaBieHHsI JIEKTPOHHBIMU 00pa30BaTEIbHBIMU KypCaMH CO
yIpaBIeHUS BCTPOEHHBIMH HHCTPYMEHTAMHU KOMIIBIOTEPHOTO TECTHPOBAHHUS
obyuenunem (LMS)
CpenctBo [Tporpamma a5t IPOCMOTPA IMEKTPOHHBIX JTOKYMEHTOB
IpoCMOTpa
JIOKYMEHTOB B
dbopmare PDF
AHTHUBUpPYC CpencTBO aHTUBUPYCHOM 3aILlUThI

WuTepuer-6paysep

[TporpamMmmHuoe obecrnieueHue 1j1s paboThl B ceTu Internet

11.4  Ilepeuenv  pecypcogé  UHDOPMAYUOHHO-MENEKOMMYHUKAYUOHHOU  cemu
«Hnmepnemy» Heobx00umbvlx 01 0C80eHUS OUCYUNTIUHBL (MOOYIs)
HaumenoBanue Hasnauenue
DNEeKTPOHHO- JlocTyn K 3JIEKTPOHHBIM yYeOHUKAM

OuoOIMoTEYHas CUCTEMA

OO6pa3zoBarenbHbIN
nopTan

Pabora B anekTpoHHOI HHPOPMAIIMOHHO-00pa30BaTEIHLHON Cpe/e
®I'bOY BO IIpumMopckuii rocygapcTBEHHBINH arpapHo-
TEXHOJIOTHYecKuil yHuBepcuteT http://de.primacad.ru/
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Onucanue

MaTepUATbHO-TEXHHYECKO  0a3bl, He00XOoAMMOH

OCYIIEeCTBJICHUS 00Pa30BaATEJILHOI0 MPOLECcCa M0 JUCHHUILIMHE (MOAYJII0)

IS

HaunmenoBaHue crielmaabHBIX
MOMENIEHUN U IIOMEIICHUHN I
CaMOCTOSITENTLHOUN paboThI

OcCHaIIIEHHOCTH CHEUANbLHBIX TOMEIEHUN U
MTOMEIIEHUH JJIsI CAMOCTOSITEIbHOM paboThI

692519, IIpumopckuil Kpau, T.
VYcceypuiick, yn. PaznonbHas, 1.8a,
staxk 3, Ne momemenns 315, 61,0

KomnuectBo mocagounsix wmecT -30. YueOnas
Mebenb, JocKa ayJuTopHas MenoBas, Kadenpa,

KB.M. NEPEHOCHOE  MYJbTUMEAUHHOE  000pyAOBaHHE
VYyeOHnas ayIUTOpUS Ui | (3KpaH, MPOEKTOP, HOYTOYK).

IIPOBEJICHUS 3aHATUN JEKIIMOHHOTO U

CEMHHApPCKOr0 THUIA, TPYIIOBBIX H

UHIVBUAYAIbHBIX  KOHCYJIbTAllUH,

TEKYIIEeTOo KOHTPOJIS u

ITPOMEXYTOYHOM aTTeCTalMU.

692519, IIpumopckuil Kpai, T. Kommnexkt cnemmanbHOil  yueOnoit  mebemun (30
VYccypuiick, yu. PaznonbsHas, 1.8a, mocajouHeix  MecT). Jlocka wmenoBas, kadenpa.

atax 2, Ne momemienus 306, 42,6

KB.M.

VYueOHas ayIuTOpHs sl IPOBEACHUS
CEMUHAPCKOIo

3aHATUN

MIPOEKTOP, HOYTOYK).

THIIA,

[TepeHocHOE MyNbTHMEOUITHOE 00OpyAOBaHHE (IKpaH,

TPYNNOBBIX W WHIUBUAYATHHBIX
KOHCYJIbTallii, TEKYIIEro KOHTPOJIS
Y IPOMEKYTOUHOM aTTeCTalllH.




692510, ITpumopckuii kpaif, KonuyecTBO mocagouHbIx MecT - 42.

VYcceypuiick, nip. biatoxepa, 1. 44, KomrmiekT cienmanbpHOM MeOenu, mepCcoHaTbHBIC

stax 1, Ne momerienus 124, 95,3 KoMIibtoTepsl — 18 mt., MOV 3 mt., MynsTUMeIniHOE

KB.M. 00opyAOBaHUE: IEPEHOCHO MTPOEKTOP C

Aynurtopus U1l CaMOCTOSATEIIbHON ayIMOCUCTEMOM, CTALIMOHAPHBIN U IIEPEHOCHOM 3KpaH

paboThl 00yJArOIITUXCS. Ha mtatuBe. Boixox B Internet, noctyn B 9bC
n3garenbcrBa «Jlaney, eLIBRARY, ObC n3narenncrBa
«HOpaif».

13 @®oHja OLEHOYHBIX CPEICTB /IS MPOBEAEHHs MPOMEKYTOYHOMH aTTeCTAIUN
00yYAKOIIMXCH MO TUCHUIIHHE (MOIYJII0) (6715€Mmcsi OMOeTbHLIM OOKYMEHMOM).

14 Ilepedyenb y4eOHO-METOAMYECKOr0 oOOecledYeHHsl IS CaMOCTOATEJbHOM
padoThHI 00YYAKOIIUXCH 10 JUCHHUILIMHE (MOYJIIO)
MatemaTtuueckuil ananus. Meroauueckue yKa3aHus JJis CaMOCTOSATEIbHOU paboThI

oOyuaromuxcss no crneuuanbHoctd 44.03.05 Ilemarormueckoe oOpa3zoBaHue (C JIByMs
npodunsimu noaroroBku) / coct. U.B. Kymneit; ®T'BOY BO Ilpumopckuii 'ATY. —
OJIEKTpOH. TEKCT. JaH. — Yccypuick, 2023. — 47 c¢. — Pexum pocrymna:
http://de.primacad.ru

15 OcoOenHocTH peaju3alMi AUCHMUIUIMHBI (MOAYJIA) A O0Y4YAIOIUMXCH €
OrpaHNYeHHBIMH BO3MOKHOCTSIMH 310POBbSI M MHBAJIH/I0B

15.1 Hanuuue COOTBEeTCTBYWINMX YCJIOBHH peaqu3aluy JIUCHUILIHHBI
(MoayJis)

Jliis 0Oyyaronuxcs U3 yncia MHBAJIMJOB U JIUL C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3/I0pOBbsSl HA OCHOBAaHWM NHMCBMEHHOI'O 3asBJICHUS JIUCLUIUIMHA PEATU3YETCS C y4ETOM
0COOEHHOCTEH TNCUXO(HU3UUECKOTO pa3BUTHS, HHIUBUAYAIbHBIX BO3MOXKHOCTEH W
COCTOSIHUSL 370pOBbs (aniee - WHAMBUIAYAIbHBIX 0COOeHHOCTEH). ObecneunBaeTcs
COOMIOICHUE  CIIEAYIONIMX  OOIUX  TpeOOBaHWN:  HCMOJIB30BaHUE  CHEIUATBHBIX
TEXHUYECKHX CPEACTB OOY4YeHMs KOJIJIGKTUBHOIO M HMHJMBUIYaJIbHOIO I0JIb30BaHUS,
IPEIOCTABIEHUE  YCIAYI  acCUCTEHTa  (IIOMOIIHHKKA),  OKa3bIBAIOIIET0  TaKOMY
oOy4aronieMycsi HEOOXOANMMYI0 TEXHUUYECKYIO MTOMOIIlb, O0ECIIeYeHre 10CTyIa B 3[JaHUs U
MOMEILEHUs, TJ€ NPOXOJAT 3aHATHUS, APYTHE YCIOBUS, 0€3 KOTOPBIX HEBO3MOXHO HIIU
3aTPyJTHEHO U3yUYEHUE AUCLMIUINHBL.

15.2 Ob6ecneyenue coO01eHNsI 00X TPeOOBAHUI

[Ipn peanuzanuu JUCUMIUIMHBI HAa OCHOBAaHUU IHMCHbMEHHOTO  3asiBICHUS
oOyuaromierocst o0ecrneyuBaeTcs COONOJEHNE CIEAYIONMX OOmuX TpeOOBaHMIA:
MpOBEACHUE 3aHATUM JUIsl  CTYACHTOB-MHBAJIMUJIOB M JIMIl C OrPAaHUYECHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbsi B OJHOM ayJWTOPUM COBMECTHO C OOYy4YaloIIUMHUCS, HE
MMEIOIMMHU OIPAaHUYEHHBIX BO3MOXHOCTEW 37J0pOBBS, €CIU 3TO HE CO3JAET TPYIHOCTEH
uis  O0yyaromMxcsi; NPUCYTCTBHE B  ayJUTOPHUHM  acCHCTEHTa  (acCHCTEHTOB),
OKa3bIBAIOIIEro(MX) 00yJaronMcsi He0OXO UMY TEXHUUYECKYIO MOMOIIb C yUYe€TOM HX
UHANBUAYAJIbHBIX OCOOCHHOCTEH Ha OCHOBAaHWUU MUCHMEHHOTO 3asBJICHUS; MOJb30BAHUE
HEOOXOJUMBIMM  OOy4YaroIMMCA  TEXHUYECKMMH  CPEICTBAMH €  y4Y4€TOM  HX
VMHAUBUAYaJIbHBIX OCOOEHHOCTEH.

15.3 [loBenenme a0 cCBeldeHHs] OOyYAIOHIUXCA C  OIrPAHMYEHHBIMH
BO3MOKHOCTSIMM 3/10pPOBbSI B JOCTYNHOH JJsi HHMX ¢(opme Bcex JIOKAJIBbHBIX
HopMaTuBHBIX aKTOB ®I'BOY BO Ilpumopckuii 'ATY

Bce noxanbabie HOpMaTuBHbie akThl PI'BOY BO Ilpumopckuii 'ATY mno
BOIIpOCaM  peali3alliil JaHHOM JUCHUIUIMHBI (MOJIYJsi) JOBOJSTCS JO CBEJIEHUs



http://de.primacad.ru/

00y4YaroluXcsi C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3J0pPOBbsi B JOCTYIHOW JUIsl HHUX
dbopme.

15.4 Peanu3anusi  yBeJM4YeHHMS  NPOAOKHUTEIBHOCTH  NMPOXOXKICHHUS
MPOMEKYTOYHOM arTecTalMu 1o OTHOLLICHU IO K YCTAHOBJICHHOM
NMPOJAOJ/KUTEILHOCTH [IJIA 00y4aioumerocss ¢ OrpaHUYeHHBIMH BO3MOKHOCTSIMH
310POBbSI

dopma MPOBEICHUS TEKYIIEH U MPOMEKYTOUHOM aTTECTALMU MO AUCHUIUIMHE IS
00y4Yarolmuxcs WHBAIUAOB U JHUI] C OIPAaHUYCHHBIMA BO3MOXHOCTSIMHU 370POBbS
YCTaHABJIMBAETCS C YYETOM HHAMBHUAYAIbHBIX MCUXOPU3NYECKUX OCOOEHHOCTEH (YCTHO,
NUCbMEHHO Ha OyMare, MUCbMEHHO Ha KOMIIbIOTEpE, B (OpME TECTUPOBAHUS U T.II.).
[IpogOIKUTENBHOCTh MPOXOXKAECHUS MPOMEKYTOUYHOW aTTECTAMM MO OTHOLICHUIO K
YCTAHOBJIEHHOM MPOJIOKUTEIBHOCTH YBEIIMYHMBACTCS [0 MNUCHBMEHHOMY 3asIBJICHHIO
o0y4arIerocsi ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMHU 370pOBbs. [Ipo0IKUTENBHOCTD
MOATOTOBKHM O0YYaIOIIEerocsi K OTBETY Ha 3aueTe, HK3aMEHE YBEIMYMBACTCS HE MEHEE YeM
Ha 0,5 gaca.



