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JINCT COT'JIACOBAHMIA
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Mamemamuxay.

ITporokon Ne 5 ot 21.01.2026 .
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COI''TACOBAHO

PykoBoautens OITOIT M. JI. I'nyxapés
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1. lleau u 3aaa494 JUCUUILIMHBI

Pa6ouass mporpamma mucuuruanbl «MATEMATHYECKUH AHAJIH3» (F1.0.12)
(Taslee — JMCUMIUIMHA) COCTaBJI€HAa B COOTBETCTBUM C TPeOOBaHUAMHU (enepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTEIBHOIO CTaHIApTa BBICHICTO OOpa30BaHUS 1O CICIHUATBHOCTH
10.05.03 «Hngopmayuonnas 6ezonachocmes agmomamuzuposannvix cucmem» (nanee — ®rOC
BO), yrBepxaenHoro 26 Hos0ps 2020 r., nmpuka3 MwMHHCTEpCTBAa HAyKH W BBICHIETO
oOpa3zoBanus Poccuiickoit ®enepaunn Ne 1457,
Lenbro M3ydeHus: AUCIUTUIMHBI SBJSICTCS M3YYEHUE OCHOB MaTEMAaTUYECKOTO aHAIN3a U
UX TPUMECHEHHE TpH OOpabOTKE SKCIEPUMEHTANBHBIX JAaHHBIX W JUISl TPUHATHS HAYyYHO
00OCHOBAHHBIX PEIICHUH B 3a/1a4ax U3 00JacTH HHPOPMAITMOHHOW 0€30MaCHOCTH.
JUist TOCTHKEHUS LENU TUCIUILTMHBI PEIIAIOTCS CISAYIOINE 3a/1a4H:
— HEO0OXOJMMO TPHBHTH OOyYaeMbIM CTYJCHTAM HAaBBIKA  HCIIOJIb30BAHHS
COOTBETCTBYIOIIETO CIEIMATLHOCTH MaTEMAaTHIECKOTO ariapara Ha MPaKTUKeE;
— cenyeT BOCIUTATh KYJIbTYpy IpPHUMEHEHHs COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH B npodeccuoHaIbHON JESATeIbHOCTH npu peleHun
npodeCCUOHATIBHBIX 33/1au.

2. [lepeyeHb MJIAHMPYEMBIX Pe3yJIbLTATOB 00yUYeHHs MO TUCIHUILINHE,
COOTHECEHHBIX C YCTAHOBJEHHBIMHU B 00pa30BaTe/IbHOI MPorpaMMe HHAMKATOPaAMHU
JOCTUKeHHA KOMIIeTeHIIUIA
[TmanupyembIME pe3yabTaTaMd OOYYEeHHUS MO JUCHUIUIMHE sBISETCS (POPMUPOBAHHE Y
o0OyJaromuxcsi KOMIETEeHIIMN u/uinn 4actu kommereHuuid. ChopMUPOBAHHOCTh KOMIETEHIIMN
I/I/I/IJII/I qacTu KOMHGTGHHI/Iﬁ OILICHUBACTCA C ITIOMOIIBIO I/IH[[I/IKaTOpOB JTOCTHUIXCHUA KOMHGTGHHHﬁ.

HNHaukaTopbl JOCTHKEHUS

o Pe3yabTaThl 00y4eHHUS 10 AUCHHUILINHE (MOAYJII0
KOMIICTCHIUHU y y e ( y )

OIIK-3. Cioco0eH UCroap30BaTh MaTEMAaTHUECKUE METO/IbI, HEOOXOTUMBIE [T PEIICHHS 33124
npo¢ecCHOHATBLHOMN J1eITETbHOCTH

OIIK-3.1.1. 3naer Obyuarowuiics 3uaem:
MaTeMaTHCCKNE METO/IBL, —  OCHOBHBIE ITOJIO’KEHHS TEOPUH TIPEIeNIOB (PYHKIUH, TEOPHH
HEOOXOAMMBIC JJIS PEIICHIS PAIOB;
~ b
3a/1a4 MpoheCCHOHATBHON
a4 npod — OCHOBHBIE TEOPEMBI auddepeHnnanbHOro u

JACATCIIBbHOCTH. o o
HHTCIrpajIbHOT'O HNCYHUCIICHUA (I)YHKI_II/II/I OJHOHU 151

HCCKOJIbKHNX NCPEMCHHBIX.

OIIK-3.2.1. Ymeer ucnons3oBats | OOyuarowuiics ymeem:
THITOBBIC MATCMATHICCKUC — CTpPOMThH U U3y4aThb MAaT€MaTUUYECKUE MOJEIN KOHKPETHBIX
METO/IBI 1 MOZCIIH AT POLICHUA SBJICHMHA W TPOLECCOB JUIS PEHICHHs PAcYeTHBIX U
38124 o eccHOHabHOT HCCIIEI0BATENbCKUX 3a7ay;
JIeSITeILHOCTH.
—  ONpeneNnsTb BO3MOXHOCTUM NPUMEHEHHUS TEOPETHUECKUX
MOJIO)KEHUH M METOJIOB MaTeMaTHYeCKUX AUCLHUIUINH JUIs
IIOCTAaHOBKH U PELIEHUS] KOHKPETHBIX PUKIIAIHBIX 3a7a4;
— pemiatb OCHOBHbBIE 33Jaud Ha BBIYHCIEHUE TPEIEIIOB
byakumii, tuddepeHIupoBanne, Ha pa3noKeHne QyHKIuH
B PSIZIBIL.

OIIK-3.3.1. Bnageer noaxoxamu | OOyuarowutics é1adeem:

K PCIICHUIO CTAHIAPTHBIX — HaBBIKAMH HCIIOJB30BaHUA CTaHAAPTHBIX METOHAOB U
MaTEMaTHICCKHIX 3anad, MOJIC/Iell MaTeMaTHYEeCKOr0 aHalu3a U MX MPUMEHEHHS K
BBITIOTHCHHIO pactieToB PEIIEHUIO IPUKIAIHBIX 33/1a4;

MATEMATHYCCKUX BCJIMYNH, < o
— HaBBIKaMH MaTEMATHYCCKOU KYJIBTYPEI YCTHOHU nu
MMPUMCHCHUIO MATEMATUYCCKUX o
IMUCbMCHHOM PCYH.

METO/I0B 00paboTKU
IKCTIEPUMEHTAIBHBIX JaHHBIX LIS
peureHus 3a1a4




HNHaukaTopbl 10CTHKEHUS

.« Pe3yabTaThl 00YUEeHHUA O JUCHUILIHHE (MOIVJIIO
KOMIIeTeHIIH I y y amen (mozyamo)

podeCCHOHATTEHOM
JICSATEIILHOCTH.

3. MecTO JTUCUMIIJIMHBI B CTPYKTYpPe OCHOBHOM NpodecCuoOHAIbHOMI
o0pa3oBaTe/ibHOI NPOrpaMMbl

JlucuuiuHa OTHOCUTCS K 00s3aTenbHOM yacTu 0oka 1 «{ucuuranabl (MOLYIIHN)».

4. O0beM IMCUMIIMHBI M BUABI Y4eOHO#i padoThI

Bua y4eOHoii padoThI Bcero uyacos I MOiIIy L T

KOHTaKUTHa}I pabora (1o BuaaM y4eOHbIX 994 80 64 80
3aHATHI)
b o q;;”(jn 96 32 32 32

. 128 48 32 48
— npakrudeckue 3ansaTus (I113) j ) . )
— naboparopabie padoTsl (JIP)
CamoctosrensHas padora (CPC) (Bcero) 96 28 40 28
KoHnTtposb 76 36 4 36
®opma KOHTPOJIs (IPOMEKYTOUHON aTTECTALINN) 9,3 €] 3 €]
OO01mast TpyA0eMKOCTh: vac / 3.e. 396/11 144/4 | 108/3 | 144/4

5. CTtpykrypa u coaep:kaHue TUCHUILIMHBI

5.1. Pa3ziensl TUCHUIIMHEI U COAEP/KaHUE PACCMAaTPUBAEMBIX BOIIPOCOB

NuaukaTopsl
Coaepaxanue pa3gesa HOCTHKECHHSA
KOMIIeTEHIH i

Ne HanmenoBanue
n/n pasaeia TUCHUNIUHBI

1 cemecTp

Bseoenue 6 Jlexnus 1. Jloruka. JIornueckne KBaHTOPbI
mamemamuiecKuu (MMIUTMKAIKS, SKBUBAJICHTHOCTD,

ananus KOHBIOHKIINS, JU3BIOHKIINS, UHBEPCHS).
MHoecTBa. 3a1aHNEe MHOYKECTB.
OtHomenusi. OCHOBHBIEC ONIEpaIiiy Ha/l
MHOkecTBaMu. CBOMCTBA Onepanuid.
Yucnobie MHOKeCTBA. OKPECTHOCTH.
OrpaHudeHHbIE MHOXKECTBA. TOUHAsS HYKHSIS
Y TOYHAsl BEPXHssI TPaHUIa MHOKECTBA. OIlK-3.1.1
1 Jlekums 2. OToOpakeHuEe MHOKECTB. OIlK-3.2.1
Nnbekuus. Cropbekuus. bueknus. ObpaTHoe OIlIK-3.3.1
otobpakenue. CBoiicTBa 00paTHOTO
otobpaxenus. Komnosunus otoopaxeHuii.
CBoiicTBa KOMIO3UILIMU OTOOPAKEHUH.
YucnoBast pyHKuMsl. MOHOTOHHOCTh
¢dynkuuu. YncnaoBas MOCIe0BATEIbHOCTb.
MOHOTOHHBIE YHCIIOBBIE
nocsenoBarenabHoCcTH. [penen




n/n

HaunMmeHoBaHHe
pasaeiia I CHUILTHHBI

Conep:xanue paziena

HNnpnkaTopsl
JOCTHIKEHH S
KOMITeTeHI[H I

MOCIIE0BATEIHHOCTH.
Jlekums 3. Onpenenenue npenena ¢yHKIUN.
CgoiicTBa GYHKIIUH, UMEIOIIECH KOHCUHBIN
npenen. I[lpuzHaku cymecTBoBaHUs
KOHEYHOTro npefena. Teopembl 0 KOHEUHBIX
npenenax. OMHOCTOPOHHUE IPEEIbI.
Jlexnus 4. HenpepbIBHOCTH (YYHKIIMH B
Touke. I1epBrIii 3aMedaTenbHBIN IPEE.
Bropoii 3ameuarensubiii npenen. [penen u
HENPEPBIBHOCTh CIIOKHON (DYHKITHH.
beckoneuno manas ¢pynkmnus. CBolicTsa.
CpaBHeHUEe OECKOHEYHO MaJIBIX.
OKBHUBAJICHTHbIE OECKOHEUHO MaJbIe.
Tabnuira S5KBUBAJIEHTHBIX OECKOHEUHO
ManbiX. beckoneuHo GombIre QyHKIUU.
Jlekums 5. Knaccuduxarus touek pa3pbiBa
¢dbyukun. HempepbIiBHOCTH QyHKITMU Ha
MHTEpBaJie U Ha oTpe3ke. CBolicTBa
GbyHKIMI, HeMIpephIBHBIX Ha oTpe3ke. [lepBas
u Bropas reopemsl Kommn. IlepBas n Bropas
TeopeMbl Beiiepiirpacca.

IIpakTnyeckoe 3ansaTue 1-2. Onepanuu Hajg
MHO’KECTBAaMU 3aIIACh JIOTHYECKHUX
BBICKa3bIBaHUM. [I0BTOpEHNE OCHOBHBIX
arieMeHTapHbIX QyHKIMHA. CloxHas
¢byHKIMSA, 0OpaTHas QYHKIIHS, TIOCTPOSHHUE U
CBOMCTBA.

IIpakTnyeckoe 3ansaTue 3. Ynciossie
MOCJIEA0BATENBHOCTU U UX npenen. [Ipenen
(GYHKIIMM B KOHEYHOU 1 OECKOHEYHO
yAAJIEHHOU TOYKaX. PackpsiTHe MpOCTEUILINX
HEOIPEIETEHHOCTEM.

IIpakTnueckoe 3ansiTue 4-5. Boruncienue
IIPEEIIOB C IOMOIIBIO TEOPEMBI O 3aMEHE HA
HKBUBAJIEHTHYIO (DYHKIIMIO O] 3HAKOM
npesena, CBOMCTBA IKBUBAIIEHTHIX
OeckoHeyHO MallblX. Belienenue riaaBHON
4acTH (YHKIIMH B OKPECTHOCTH 3aJIaHHOMN
TOYKH.

IMpakTnyeckoe 3ansiTue 6. Berancinenne
IIPEJIENIOB C TIOMOIIBIO BBIEIECHUS ITIABHON
yacTu (PyHKIHH.

IIpakTnyeckoe 3ansiTue 7-8. Mccnenosanue
(GYHKIIMHY Ha HEMPEPHIBHOCTD,
KJIaccu(uKanus pa3pbIBOB, IOCTPOEHHUE
ACKHU3a rpauka B OKPECTHOCTH TOYEK
pa3pblBa.

OIlK-3.1.1
OIlK-3.2.1
OIlK-3.3.1

CamocrosiTeibHas padora.

OIlK-3.1.1
OIlIK-3.2.1




n/n

HaunMmeHoBaHHe
pasaeiia I CHUILTHHBI

Conep:xanue paziena

HNnpnkaTopsl
JOCTHIKEHH S
KOMITeTeHI[H I

3axpennenue n1eKyuoHHO20 Mamepuad.
Iloozomoeka k npakmuueckum 3aHAMUIM.
H3zyuenue nevamuulx uzoanuii (no memam
Jekyutl Hacmosue2o pazoeia) n 8.5
Hacmoswell pabouell npocpammol.

OIllIK-3.3.1

Jugppepenyuanvroe
ucuucnenue QyHxkyuu

OOHOIL NEPEMEHHOU

Jlekuus 6. Onpenenenue npou3BOAHOM.
Btopoe onpezaenenue npou3BoHOM.
I'eomeTpuyeCcKuid CMBICI IIPOU3BOIHON U
nuddepenmana. GU3NIECKUN CMBICIT
npousBogHoi. [IpaBuita
nuddepernupoBanns GyHKuui. Tadbmuia
MIPOU3BOJIHBIX.

Jlexmus 7. JIuddepennupoBanre oOpaTHOM
¢bynkuuu. Juddepennppoanue QyHKIUH,
3aJJaHHBIX HESIBHO M [TApaMETPUUECKH.
[TpousBoHbIe U MU HEPEHITHATBI BBICIINX
nopsakoB. MlHBapuaHTHOCTH ()OPMBI IEPBOTO
muddepeHmmana.

Jlexkuus 8. OCHOBHBIE TEOPEMBI O
muddepenmpyembix GyHkusax. Teopemsr
Pomnns, Jlarpanxka, Komm. ®@opmyna
KOHEUHBIX ITpupaieHuid. [Ipasuna
JlonuTans. PackpbiTie HeolpeelneHHOCTEH.
Jlekuus 9. ®opmymna Teinopa u hopmyia
MaksopeHa ¢ 0cTaTOYHBIM YWIEHOM B (hopme
[Teano u B ¢hopme Jlarpanxka. MHOTOUWICHBI
MakiopeHa OCHOBHBIX 3JI€MEHTapHBIX
dbyakuumii. 3agada 06 anmpoKCUMaIu
(YHKIIMU MHOTOYJIEHOM B OKPECTHOCTH
JTAHHOM TOYKH.

Jlexuus 10. [Tpu3Haku MOHOTOHHOCTH
GyHKIUHU. DKCTpEMYM (QYHKIIMH.
Heo0xoauMblii 1 IpU3HAK 3KCTpEMyMa.
JlocTatouHble MPU3HAKU DKCTPEMYyMa.
HauOonpIiee 1 HauMeHblIlee 3HaUEHUE
HenpepbrIBHON (YHKIIMU HA OTPE3KeE.
BBInyK10CTh ¥ BOTHYTOCTh KPUBOM, TOUKH
neperuda. ACUMOTOTHI MJIOCKUX KPUBBIX.
OO6mas cxema uccienoBaHus QyHKIMHA U
MOCTpOEHUs rpaduka.

OIlK-3.1.1
OIllIK-3.2.1
OIlIK-3.3.1

IIpakTnyeckoe 3ansiTue 9. Haxoxenue
pou3BOHON U nudepenuaia mno
orpeeNnenuto, uphepeHIupyeMocTb
[TpaBuna quddepeHmpoBaHusl.
IIpakTnyeckoe 3ansTue 10-11.
HuddepennupoBanne cioxxHOU, 00paTHOM,
HEesIBHON (YHKUMU U QYHKIIMU 33JJaHHOM
napaMeTpuuecku. Y paBHEHHE HOpMaIH U
KacaTeJIbHOU K KPUBOM.

OIlK-3.1.1
OIlIK-3.2.1
OIlIK-3.3.1




n/n

HaunMmeHoBaHHe
pasaeiia I CHUILTHHBI

Conep:xanue paziena

HNnpnkaTopsl
JOCTHIKEHH S
KOMITeTeHI[H I

IIpakTuyeckoe 3ansTue 12.
JuddepeHnnanst 1 MPOU3BOIHBIEC BBICIIMX
nopsiakoB. @opmyna Tenopa. @opmyna
MakiiopeHa —OCHOBHBIE IPUEMBI
pa3IoKEHUS.

IIpakTnyeckoe 3ansaTue 13-14.
DKCTpeMyMbl, MOHOTOHHOCTb, IEPETHOBI,
IIPOMEXYTKH BbITYKJIOCTH. MccnenoBanue
(GyHKIIMY U TOCTPOSHHE ICKU3a Ipaduka.
YpaBHEHHS aCUMIITOT.

IIpakTuyeckoe 3ansaTue 15. [Ipumenenue
OCHOBHBIX TeopeM —Komm, Poss,
Jlarpansxa. BeruucieHnue npeuesios ¢
nomoinsto [IpaBuna Jlonurans u Gopmysst
Tenopa.

CamocrosiTeibHas padora.
3axpennenue n1ekyuoHHO20 Mamepuad.
lloozomoska k npakmuueckum 3aHAMUAIM.
H3yuenue newamuwvix uzoanuil (no memam
JleKyuti Hacmoswezo pazoena) n 8.5
Hacmosiwetl paboueil npocpammol.

OIllK-3.1.1
OIlIK-3.2.1
OIlIK-3.3.1

Jughgepenyuanvroe
ucuucienue QyHKkyuu

HECKOJNIbKUX NEPEMEHHDBLX.

Yucnennovle
ONMUMUZAYUOHHBLE
Memoowl

Jlekums 11. @yHKIMSA HECKOIBKUX
nepemeHHbIX (OHII) xak oTroOpakeHue
MHOeCTB. DYHKIIHS BEKTOPHOTO apryMEHTa.
OTKpBITOE U 3aMKHYTOE MHOXECTBO,
OKpeCTHOCTh. CBSI3HOE MHOXECTBO, 00JIACTb.
Jleknms 12. [Ipenen, HeNpepbIBHOCTD U
muddepennrpyemocts OHII. [TonHoe u
yacTHbIe Npupainenus ynciaosoit GHII,
YaCTHBIE IPOU3BOJIHBIE, YACTHBIN U TOJHBII
muddepennman. [Ipumenenre noaHoro
muddepeHnmana B IpuOIHKEHHBIX
BBIUNCJICHUSIX U K OLICHKE ITOIPEIIHOCTEM.
Jlexnus 13. Ipoussonnas ®HII no
HalpasJIeHUIO. ['paMeHT CKaIspHOTo oI,
ero cpoiicta. JluddepenuupoBanue
CJIOKHOM (DYHKIIMM HECKOJIBKUX
MIEPEMEHHBIX, MTOJIHAS TIPOU3BOAHASL.
JuddepenunpoBanue HessBHON (QyHKIIUU
JIBYX NIEPEMEHHBIX.

Jlexnus 14. YactHbie TPOU3BOIHBIE U
nuddepeHuanbl BHICIIUX TOPSIAKOB.
®opmyina Tennopa OHII.

Jlekuus 15. DxcTpemMmymbl GyHKINN
HECKOJIbKUX nepeMeHHbIX. HeoOxoambie
YCIJIOBHS DKCTpeMyMa. [locTaTouHbIe yCI0BUSA
CYyILIECTBOBAHUS DKCTpEMyMa. Y CIIOBHBIN
sKkcTpeMyM. DyHKIMsA

OIlK-3.1.1
OIlK-3.2.1
OIlIK-3.3.1




n/n

HaunMmeHoBaHHe
pasaeiia I CHUILTHHBI

Conep:xanue paziena

HNnpnkaTopsl
JOCTHIKEHH S
KOMITeTeHI[H I

Jlarpanxa. Meron Mmuoxutenei Jlarpanxa
Heobxoaumble ycioBHs CYyIIIECTBOBAHMS
YCIIOBHOTO 3KCTpeMyMa. OkaliMJIeHHas
Marpuia ['ecce. Jlocrarounble yCioBuUs B
TEPMHUHAX OKaUMJIEHHOI'O I'eCCHUaHa.
Jlexkuus 16. Hanbosnpiiee 1 HaumMeHblee
3HauyeHHe Ha kommnakre. KacarenpHas
IJIOCKOCTh M HOpMaJlb K IIOBEPXHOCTH.
Meroa rpagueHTHOrO ciycka. OnTUMHU3anus
rpaIueHTHBIM MeTOAOM. ONTUMH3AIUS C
OTPaHUYEHUSIMH.

IIpakTuyeckoe 3ansaTue 16-17. OHII,
o0JacTh onpe/eneHre, BEIYUCICHNE
JIBOMHBIX U MOBTOPHBIX MPEEIIOB.
Uccnenosanue na HenpepsiBHOCT, OHII B
TO4Ke. HacTHOE U MOJHOE MpUpaLICHUE.
Hccnenoanue Ha quddepeHInpyeMoCThb 110
onpenenenuto. Yacrusie nponssogusie GHIIL.
Huddepennman 1-ro nopsaka.
IIpakTnyeckoe 3ansitue 18. IlponsBonHas
10 HAIIPABJICHUIO U TPAJUEHT, UX
npuioxenus. JudpdepenmupoBanne
cnoxHou ¢pyHkuu. Juddepenunponanue
HEesIBHOW (DyHKIWH, TEPBBIN nuddepeHmar.
ITonHas nponsBoHasL.

IpakTnyeckoe 3ausaTue 19-20.
[Tpou3sBosHbIE U TG HEpeHIINATBI BBICIIUX
nopsiikoB. @opmyna Tennopa @HII u ee
IIPUMEHEHHUS.

IIpakTnyeckoe 3ansaTue 21. be3ycnoBHEIHA
skctpemym OHIL

IMpakTuyeckoe 3ansaTHe 22-23. Y CIIOBHBIN
skctpemym OHII —pa3nuunbie METOABI.
Haubonbiiee u HauMeHblIee 3HaUEHNE Ha
KOMIIAKTE.

IIpakTnyeckoe 3ansTue 24. YpaBHeHHS
KacaTeJbHOM IUNIOCKOCTH U HOPMAJIA K
ITOBEPXHOCTHU.

OIlIK-3.1.1
OIlK-3.2.1
OIlIK-3.3.1

CamocrosiTesibHas padora.
3axpennenue nekyuoHHO20 Mamepuand.
Iloozomoexra k npakxmuuecKkum 3aHAmusMm.
H3yuenue newamnwvix uzoanuil (no memam
Jekyutl Hacmosue2o pazoeia) n 8.5
Hacmoswell pabouell npocpammol.

OIlK-3.1.1
OIlIK-3.2.1
OIlIK-3.3.1

2 cemecTp

HUnmeepanvnoe
ucyucieHue QyuKyuu
OOHOU U HeCKOIbKUX
nepemenHbIX

Jlexums 1. IlepsooOpasnas u
HeolpeaeneHHbl naTerpai. CoiicTBa
HEoIlpeesIeHHOro uHTerpana. Tabmuma
uHTerpanos. IIpocrelimue npuémel

OIlK-3.1.1
OIlK-3.2.1
OIlIK-3.3.1




n/n

HaunMmeHoBaHHe
pasaeiia I CHUILTHHBI

Conep:xanue paziena

HNnpnkaTopsl
JOCTHIKEHH S
KOMITeTeHI[H I

MHTETPUPOBAHUS.
Jlekums 2. 3aMeHa niepeMeHHON B
HeolpeaenéHHoM nnrerpaine. Hekoropsie
[10/ICTAaHOBKU. MHTEerpupoBaHue 110 4acTsaM B
HEOIpeAeIEHHOM UHTETpaIe.

Jlekuum 3-4. [Ipocreiinine panyoHanbHbIX
JpoOu U uX uHTerpuposanue. Pasnoxenue
MHOTrOYJIEHA Ha MHOKUTENU. Teopema

besy. OcHoBHas TeopeMa BbICLIEH alreOphl.
Paznoxenue parmoHanbHOM qpodu Ha
npocreimue. MaTerpuposanue
paloHaIbHBIX (PYHKIIHH.

Jlexmus 5. laTerpupoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUH.

HuTerpupoBanue uppaoHaIbHbIX (YHKIIHA.

Jlekuum 6-7. 3anaua o

iomaau. OnpeneseH bl HHTErpal,
reoMeTpuyeckuil cmbicia. TeopeMbl O
uHTerpupyembix pynkuusx. CoiicTa
OIIpEJIEJIEHHOr0 uHTerpaia. Teopema
bappoy. ®opmyna Herotona—

JleitOHua. 3aMeHa IepeMeHHO U
MHTETPUPOBAHUE 110 YACTSAM B OIPEICICHHOM
uHTerpaie. I'eomerpudeckue u
MEXAHUUYECKNE IPUIIOKEHUS ONPEACIEHHBIX
uHTerpanoB. HecoOcTBeHHBIE MHTETPAJIBI 110
0ECKOHEYHOMY MTPOMEXKYTKY.
HecoOcTBeHHBIE HHTETPAIBI OT
HeorpaHuueHHbIX QyHKIMH. [Ipu3naku
CXOJIUMOCTH.

Jlekums 8. OOuuii moaxoa K OnpeaeneHno
KPaTHBIX UHTETpaJIoB. [IBOMHOI UHTETpAal,
ero CBOMCTBA. Brruncienne 1BOMHOTO
UHTErpajia CBEICHUEM K IIOBTOPHOMY.
TpoiiHol nHTErpai. I'eomerpuueckue
MIPUIIOKEHUS.

3ameHa IEPEMEHHBIX B IBOMHOM MHTETpAJIE.
Ilepexo K MOISAPHBIM KOOPIAUHATAM.
Jlexuus 9. KpuBonuHeitHbIe HHTETPAIIBI TIO
JuinHe 1yru(1-ro poaa) M Mo KOopJuHaTaM
(2-ro pona). CpoiictBa. Beruucnenue
KPUBOJIMHENHOT0 UHTErpana 1-ro u 2-ro
pona. ®opmyna ['puna— OcTporpackoro.
He3aBucuMOCTh KpUBOJIMHENHOTO HHTETpaja
2-TO poJia OT ITyTH WHTETPUPOBAHUSI.

IIpakTHyeckoe 3ansitue 1.
[TepBooOpasHasi, cuCTeMaTHYECKOe

OIlK-3.1.1
OIlIK-3.2.1
OIlK-3.3.1




n/n

HaunMmeHoBaHHe
pasaeiia I CHUILTHHBI

Conep:xanue paziena

HNnpnkaTopsl
JOCTHIKEHH S
KOMITeTeHI[H I

MHTETPUPOBAHUE.
IIpakTHyeckoe 3ansTHE 2.
HuTerpupoBaHue 1o 4acTaM U METOJOM
3aMEHBI IEPEMEHHOM, MIOJIBEICHUEM I10]] 3HAK
nuddepeHnyana, ¢ IOMOLIbIO HEKOTOPIX
CIIELUAJIbHBIX MTOJCTaHOBOK.

IpakTnyeckoe 3ansaTue 3. JleiicTBus ¢
BEKTOPAaMH B JIEKapTOBOI CUCTEME.
IpakTnyeckoe 3ansiTue 4.
WHTerpupoBanue NpOCTEUIINX
palMoHAIBHBIX Ap00ei, HHTErPUPOBAHUE
MPOU3BOJILHOW PAIlMOHAIBHOM Ipoou.
IIpakTr4yeckoe 3ansaTue 5.
WuTerpupoBanne TpUrOHOMETPUUECKUX
BBIPKEHUI U UppaLMOHATIBHBIX (QYHKIIUH.
IIpakTuyeckoe 3ansaTHe 6. Beiuucnenue
OIPEECIIEHHOr0 MHTErpaja pa3In4HbIMU
Merogamu. [Ipumenenne Teopemsl bappoy.
IIpakTryeckoe 3ansarue 7. [Ipunoxenns
OIIpEeACIEHHBIX UHTErPAJIOB, HCCIIEI0BAHUE
Ha CXOJUMOCTb HECOOCTBEHHBIX MHTETPaJIOB
I10 OIIPEEJICHHUIO U C IIOMOLIBIO IIPU3HAKOB. .
IpakTnyeckoe 3ansiTue 8. BoruucieHue
JIBOMHBIX MHTErPajoOB, 3aMEHa IIEPEMEHHOM B
JIBOITHOM MHTETpaJle, IepeXo/] K MOISIPHBIM
KOOPJIMHATAM.

IIpakTnyeckoe 3anaTue 9. Beruncnenne
KPUBOJIMHEWHBIX UHTETpajioB 1-ro u 2-ro
pona. Ciyyaii noiaHoro augdepeHnmana—
HE3aBHCHMOCTb OT YT MHTETPUPOBAHUSI.

CamocrosiTeibHas padora.
3axpennenue n1eKyuoHHO20 Mamepuad.
Iloozomoska k npakmu4eckum 3aHAMuUsM.
H3yuenue newamnwvix uzoanuil (no memam
Jlekyutl Hacmosuje2o pazoena) n 8.5
Hacmoswell padboueil npocpammbl.

OIlK-3.1.1
OIlIK-3.2.1
OIlIK-3.3.1

Luggepenyuanvroie
VpaeHeHust

Jlekums 10. 3agaum, npuBoasIIIE K
muddepeHIMaTbHBIM YPaBHEHUSM.
Huddepenunansusie ypaBuenus (YY) 1-ro
nopsiaka. Ob1ee, 4acTHOE U 0c000€e
pewenus Y. Teopema cyiecTBoBaHUS U
€IUHCTBEHHOCTH perrenus 3aaaun Komm. J[Y
1-ro mopsiaKa ¢ pa3JeieHHbIMH U
Pa3IEeNSIOMUMHICS TIEPEMEHHBIMH.
Opnnoponnsie 1Y nepBoro nopsiika.
Jlunetinbie JIY 1-ro mopsinka. Meton
BapHUallly MPOU3BOJIHHOM MOCTOSTHHOM.
Meron bepuynnu. YpaBauenue bepnyiu.

OIlK-3.1.1
OIlIK-3.2.1
OIlIK-3.3.1




n/n

HaunMmeHoBaHHe
pasaeiia I CHUILTHHBI

Conep:xanue paziena

HNnpnkaTopsl
JOCTHIKEHH S
KOMITeTeHI[H I

Y B monubIX nuddepeHimanax.

Jlexnusa 11. JIY BbICIIMX MOPSIAKOB, 3aa4a
Komm. Teopema cyiectBoBaHus U
€IMHCTBEHHOCTH petieHus 3aaaun Komu.
[V, nomyckaroiue NOHWKEHHUE MOPsIIKa.
Jlekums 12. Jluneitapie oqHopoaubie Y
BBICILIMX MOPSAKOB: OCHOBHBIE ONPEACTICHUS.
JInHeliHasg HE3aBUCUMOCTD PEILICHU,
onpezaenutenb Bporckoro. Teopema o
CTPYKTYp€ OOIIETro peIeHus 0JHOPOIHOTO
JY. Teopema o0 CTpyKType OOIIETO peiieHus
HeogHopoaHoro Y. JIuneitnpie
HeoHOpoaHbIe JY 2-ro mopsaka, penieHue
METOJIOM BapUaliy MPOU3BOJIbHBIX
MOCTOSTHHBIX.

Jlekums 13. Jluneitapie ogHopoaabie 1Y ¢
MMOCTOSTHHBIMH KO3 (UIIMCHTAMH,
MOCTpOCHHE 00IIero perieHus. JInHeinole
HeoHOpoAHbIe JIY ¢ MOCTOSHHBIMU

K03 pHIHEeHTaMHU U IPABOM YaCTHIO
cneruanbHoro Bujaa. [locrpoenue yactHoro
peIlIeHUs] METOIOM HEOIIPEIEIIEHHbIX

KO3 PHUITUEHTOB.

Jlexknusnl4. Cucremsr Y. 3anaua Komm.
Teopema cyIiecTBOBaHUS U €IMHCTBEHHOCTH
pemenus 3anaun Komm. CucteMbl TMHEHHBIX
Y nepBoro nopsiaka ¢ NOCTOSHHbIMU
kodurmentamu. Jluneitnas cucrema 1Y u
e€ MaTpuuHas (opMa 3aIucu.
XapakTepuCcTUYECKOE YPAaBHEHUE CUCTEMBI,
€ro KOpHU. Pelenne HopMaJlbHON CUCTEMBI
Y nns cnydaeB: pa3IMYHBIX
BEILIECTBEHHBIX KOPHEH, pa3IMUHbIX
KOMILUIEKCHBIX KOPHEH, KPaTHBIX
BEILECTBEHHBIX KOPHEU
XapaKTepUCTUUYECKOIO YPaBHEHUS.

Jlexnus 15. I[IpeoOpazosanue Jlanaca u ero
cBoiicTBa. OpUruHaiI U U300pakeHue,
TeopeMa €IMHCTBEHHOCTH. OCHOBHBIE
TEOPEMBI ONIEPALMOHHOTO UCUHUCIICHHUS:
1mo100usl, CMEIICHHUS, 3ara3/IbIBaHus, O
ceéptke. Juddepennuponanue u
WHTETPUPOBAHUE OPUTHHAA U U300paKEHHUSI.
Tabnuna opuruHaioB U U300pakKeHUH.
Jleknust 16. Pemenne oObIKHOBEHHBIX /1Y €
MOCTOSTHHBIMU KO3 (UIIMEHTaMH METOIaMU
OIEpallMOHHOTO cuncieHus. Pemenue
cucteM JuHENHHbIX 1Y MeTogamu




n/n

HaunMmeHoBaHHe
pasaeiia I CHUILTHHBI

Conep:xanue paziena

HNnpnkaTopsl
JOCTHIKEHH S
KOMITeTeHI[H I

ONCpanrmOHHOI'O HCYHUCIICHU.

IIpakTnyeckoe 3ansitue 10. Pemenue
OCHOBHBIX TUIOB J[Y 1-ro nmopsika,
MHTETPUPYEMBIX B KBaJpaTypax.
IIpakTuyeckoe 3ansatue 11. Pemenue IV 2-
ro MOpAJKa, AOIYCKAOIINX NOHUKEHUE
MOpsI/IKA.

IIpakTnyeckoe 3ansitue 12. Pemmenue
JMHENHBIX Y BBICHIMX MOPSAIKOB METOAOM
BapHalMU MPOU3BOJIBHON TOCTOSTHHOM.
Boeruncnenne BpoHcknana u nmpoBepka
JIMHEHHOMN HE3aBUCUMOCTH PELICHUM.
IIpakTuyeckoe 3ansaTue 13. Pemenue
JIMHEHHBIX OAHOPOJHBIX U HEOJHOPOIHBIX
Y — nocTtpoeHue 4aCTHOrO peleHus
YpaBHEHHUS C IPABOM YaCThIO CIIEHUAIBHOIO
BH/JIA.

IIpakTnyeckoe 3ansaTue 14. Pemenue
JUHEHHBIX CUCTEM METOAOM COOCTBEHHBIX
BEKTOPOB. PellieHne cBeIeHueEM K
JUHEWHOMY YPaBHEHHUIO BBICIIUX MOPSIIKOB.
IIpakTnyeckoe 3ansaTHe 15.
[IpeobpazoBanue Jlamnaca ,HaXx0x/IeHHE
M300paXEHUH ¢ TOMOLIbI0 OCHOBHBIX TEOPEM
M TaOJIunII .

IIpakTnyeckoe 3ansiTue 16. Pemmenue
3agaun Kommu mms Y u cuctem 1Y ¢
MOCTOSIHHBIMU KO3 (ULIIEHTaMU
OIEpallMOHHBIM METOOM.

OIlK-3.1.1
OIllIK-3.2.1
OIlIK-3.3.1

CamocrosiTeibHas padora.
3axpennenue nekyuoHHO20 Mamepuad.
Iloozomoska k npakmuueckum 3aHAMUSIM.
H3yuenue newamuwvix uzoanuil (no memam
JleKyutl Hacmoswezo pazoena) n 8.5
Hacmoswell paboyel npo2pammbl.

OIlK-3.1.1
OIlIK-3.2.1
OIlK-3.3.1

3 cemecTp

Yucnosvie psowvi

Jlexnus 1. Yucnosoii psag. CxoauMocTs 1
cymma psia. Heo6xomuMmerit mpu3Hak
cxogumoctu. CBOMCTBA CXOAAIIMXCA
YHUCJIOBBIX PSIIOB. PSAbI C MONTOXKUTENbHBIMU
YJIEHAMHU.

Jleknus 2. JloctaTo4yHbIE TPU3HAKU
CXOJMMOCTH PsIIOB: TIPU3HAK CPABHEHUS,
npusHak Jlanambepa, paauKaibHbIN MPU3HAK
Komm, narerpanbublil npuzHak Komm.

Jleknms 3. JlocTaTo4HbIN NpHU3HAK
CXOJIMMOCTH 3HAKONIEPEMEHHOTO PAJIa.
AOCONIOTHAS M YCIOBHAsI CXOAUMOCTb.

OIlK-3.1.1
OIlIK-3.2.1
OIlIK-3.3.1




n/n

HaunMmeHoBaHHe
pasaeiia I CHUILTHHBI

Conep:xanue paziena

HNnpnkaTopsl
JOCTHIKEHH S
KOMITeTeHI[H I

3Hakouepeayromuecs psabl. [Ipu3nak
Jleiiouuma. Orenka ocraTka
3HAKOYEPEYIOIIEroCcs Psijia.

IIpakTnyeckoe 3ansitue 1-2. ITouck cymMMsl
CXOASIIErocs psiia Mo ONpPEETICHUIO.
IIpu3Haku CXOIUMOCTH PSIOB €
MMOJIOKUTEILHBIMH YICHAMH.

IIpakTuyeckoe 3ansaTue 3. YciaoBHas
cxonumocTs Ilpusnak JleliOHuna.
AOCOII0THAS CXOAUMOCTb.

IIpakTu4yeckoe 3ansaTue 4-5. O0mas cxema
MCCJICI0BAHMS 3HAKOTIEPEMEHHOTO psija.
PsipI ¢ KOMIUIEKCHBIMHA WIECHAMU.

OIllK-3.1.1
OIlIK-3.2.1
OIllIK-3.3.1

CamocrosiTeibHas padora.
3axpennenue n1eKyuoHHO20 Mamepuad.
lloozomoska k npakmuueckum 3aHAMUAM.
H3yuenue newamuwvlx uzoanuil (no memam
JleKkyuti Hacmoswezo pazoena) n 8.5
Hacmosiwell pabouell npocpammol.

OIllK-3.1.1
OIlIK-3.2.1
OIllIK-3.3.1

DynKyuoHanbHvle psosl

Jlexkuus 4. Onpenenenne GyHKINOHATHHOTO
psna. [Totoyeunast cxogumocts. O6aacThb
CXOAUMOCTHU (PYHKIIMOHAJIBHOTO psija.
PaBHOMepHas cxogumocTts. CBOMCTBA
PaBHOMEPHO CXOASIIUXCs (YHKIIMOHATBHBIX
psanos. IIpusnak Beliepmtpacca. CreneHHbie
psanel. Teopema Abensi. UuTepBan u paauyc
CXOJMMOCTH CTENEHHOTO psfa. CBoiicTBa
CTEIIEHHBIX PAJIOB.

Jlexnus S. Paner Telinopa u Makiiopena.
PasnoxeHue aneMeHTapHbIX QyHKIUN B
cTeneHHble paasl. [Ipunoxkenus psios k
NPUOIMKEHHBIM BBIYUCIEHUSM U PELICHUIO
3agaun Komm qis oObIKHOBEHHBIX Y.

OIlK-3.1.1
OIlIK-3.2.1
OIlK-3.3.1

IIpakTuyeckoe 3ansaTHe 6. PaBHOMEpHas 1
MOTOYEYHasi CXOAUMOCTb. [Ipu3Hak
Beiiepmtpacca. Pagnyc u unTepBain
CXOJUMOCTH CTENIEHHOTO pAJIa,
HCCIIEI0BAHME MOBEICHMS Ha TPAHUIIAX
MHTEpPBaJIa CXOAUMOCTH.

IMpakTuyeckoe 3ansaTue 7-8. Psaer Teittopa
1 MaknopeHa: pa3jan4Hble IPUEMBI
pasnoxxenus GpyHkuuid. Pemenne 3amaun
Komu giist /1Y ¢ nomoieio psios..

OIlK-3.1.1
OIlIK-3.2.1
OIlIK-3.3.1

CamocrosiTesibHas padora.
3akpennenue 1ekyuonHo20 Mamepuaid.
Tloozomoeka k npakmu4eckum 3aHAMusIM.
H3syuenue newamuvix uzoanuil (no memam
Jlekyutl Hacmosuje2o pazoeia) n 8.5

OIlK-3.1.1
OIlIK-3.2.1
OIlIK-3.3.1




n/n

HaunMmeHoBaHHe
pasaeiia I CHUILTHHBI

Conep:xanue paziena

HNnpnkaTopsl
JOCTHIKEHH S
KOMITeTeHI[H I

Hacmoswetl pabouell npocpammol.

Teopusa ¢hynxyuii
KOMHJIEKCHOL
nepemeHHou

Jlekuus 6. Onpenenenue GyHKIUU
KOMIUIEKCHOM nepemenHou. [Ipenen,
HETPEPBIBHOCTD, TUPPEepEeHIIMPYEMOCTb.
Jlekums 7. [TponszBoaHas. AHaTUTUYECKUE
¢ynkuuu. Ycnosus Komm-Pumana.
['eomeTpuyeckuii CMbICT MOAYJIA U
aprymeHnTa npousBoaHoii. CBoiicTBa
0TOOpaXeHU, 3a/1aBaeMbIX aHATUTUYECKOM
byHKumei.

Jlekums 8. ['eoMeTpr4eCKUil CMBICT MOTYJIS
U apryMeHTa npou3BojHoi. CBoiicTBa
0TOOpaXeHU1, 3a/1aBa€MbIX aHATUTUYECKOM
GyHKIHEH.

Jlekums 9. narerpan ot pyHKIIUU
KOMILIEKCHOW ITIEPEMEHHOM, BBIYHCIICHUE.
Teopema Kot 11 0JJHOCBSI3HOM U
MHOT'OCBSI3HOM obOnacteit. uTerpanphas
dopmyna Komu.

Jlexnus 10. Yucnoseie psiabl. Paznoxenue
dbyHkuii B crenennoit psaa. Pan Teitnopa.
Psn Jlopana. Knaccuduxarms
M30JIMPOBAHHBIX 0COOBIX TOYeK. Hymu u
TIOJIFOCHI QHATTUTHYECKON (PYHKIINH.

Jlekums 11. Beryer pynkuuu B
W30JIUPOBAHHOM 0c000# Touke. OCHOBHAsI
Teopema O BblueTax. BelueT OTHOCUTENBEHO
MIPOCTOTO U KPATHOTO TOJIOca. Beruuciienue
MHTErPAJIOB C IOMOIIBIO OCHOBHOM TEOPEMBI
0 BhIUeTax. Beiuer B 0ECKOHEUHO yIanEHHOM
TOYKE.

OIllK-3.1.1
OIlIK-3.2.1
OIllIK-3.3.1

IIpakTnueckoe 3ansaTue 9. OCHOBHbIE
anemenTapusie OKII, cBolicTBa, pemenne
ypaBHeHu#. [loctpoenune obnmacteit Ha
KOMILIEKCHOM IIJIOCKOCTH.

I[IpakTuyeckoe 3ansiTue 10-11. IIposepka
muddepentmpyemoctu OKII, yecnosus Ko
—Pumana, rapMOHMYHOCTD BEIIECTBEHHOU U
MHuMmoi yacteid @KII. ['eomeTpuueckuit
CMBICII MOZYJISI M apTYMEHTa ITPOU3BOJHOM.
HekoTtopsie KOHPOPMHBIE OTOOpaKEHUS.
IIpakTu4yeckoe 3ansaTue 12. Berunciienne
KpuBosMHENHHOro uHrerpaia ot OKII
Pa3IMYHBIMH CTIOCO0AMHU.

IIpakTnyeckoe 3ansTue 13-14.
[Tpumenenue Teopemsl U popmyn Kormm mms
BbrunciaeHus uurerpaia ot OKII. Yucnossle
PAIBI C KOMIUIEKCHBIMM YJIEHAMU —

OIlK-3.1.1
OIlIK-3.2.1
OIlIK-3.3.1




n/n

HaunMmeHoBaHHe
pasaeiia I CHUILTHHBI

Conep:xanue paziena

HNnpnkaTopsl
JOCTHIKEHH S
KOMITeTeHI[H I

BUCCIICAOBAHUE HA CXOAUMOCTb.
IIpakTnyeckoe 3ansaTue 15. Pasnoxenue
OKII B psanel JIopana, knaccudukarus
M30JIMPOBAHHBIX OCOOBIX TOYEK.
IIpakTuyeckoe 3ansaTue 16-17.
Brrunciienue BerueToB. [Ipumenenue
OCHOBHOM TEOPEMBI O BBIYETAX K
BbIYMCIICHNIO uHTerpanos or OKII no
3aMKHYTBIM KOHTYpaM.

CamocrosiTe/ibHas padoTa.
3axpennenue n1eKyuoHHO20 Mamepuand.
lloozomoska k npakmuueckum 3aHAMUAIM.
H3yuenue newamuwvix uzoanutl (no memam
JleKyuti Hacmosiwezo pazoena) n 8.5
Hacmosiwell paboueil npocpammol.

OIllK-3.1.1
OIlIK-3.2.1
OIllIK-3.3.1

Psovt no opmoeonansrou
cucmeme QynKyuii u
UHmMeZpaIbHble
npeobpazosanus

Jlekuus 12. OpToroHanabpHas cucreMa
byukuii. Pasnoxenue GyHKIUU B ps IO
OpTOrOHANIBHOM cucteme. Pag @ypee.
Koaddurnumentsr Oypoe.

Jlekuus 13. OcHOBHas cucrema
TpuroHoMmerpuueckux ¢pynkmuii. Ee
OpTOrOHAJILHOCTb. Pa3noxxenne GyHKIUU B
TPUTOHOMETpHUUYECKUH psin Pypoe.

Jlexums 14. Teopema upuxie. Psaapr @ypbe
JUTSL YeTHOU U HeueTHoW (GyHKIui. Psn
®ypbe 1151 QYHKIMHA TPOU3BOJIBLHOTO
nepuoza. Pax @ypbe U151 HeepruoINnYeCKUX
GyHKIHA.

Jlexknus 15. KommnekcHast popma psiga
®ypbe. CekTpbl NEpUOINYECKUX (PYHKIINH.
Jlexkuus 16. UnTerpansHoe npeodpazoBaHue
®ypbe. CeKTpbl HEEPUOINIECKUX

(byHKLIUH.

OIllK-3.1.1
OIlIK-3.2.1
OIlIK-3.3.1

IIpakTnyeckoe 3ansitue 18. Paznoxenue B
psan ®ypbe 277 - NepHOAMIECKHX (DYHKIIHIA.
IMpakTuyeckoe 3ansaTue 19-20. Pspr
®ypbe a7 YeTHON U HeYeTHON (QYHKLUH.
Pan ®ypbe 11t pyHKIMIA TPOU3BOIBLHOTO
nepuoza. Pan @ypbe 11 HeepruoIn4ecKuX
GyHKIHA.

IIpakTyeckoe 3ansaTue 21. Pasnoxenne
¢byskun B psag Oypbe B KOMIIIEKCHOM
¢dopme. HexoTopele mpruemMbl pa3ioKeHHs
byHkuii B paasl ypre.

IIpakTHyeckoe 3ansTHe 22-23.
[TocTpoeHne aMIUIUTYIHOTO U (a30BOTO
CHEKTpa MepHOANYECKON PYHKIINU.
[Ipeo6pa3zoBanue Oypbe, PyHKINS
CHEKTpalbHOI mioTHOCTH. ObOpatieHue

OIlK-3.1.1
OIlIK-3.2.1
OIlIK-3.3.1




HNnpnkaTopsl
Conep:xanue pasaesia JOCTHIKEHH S
KOMITeTeHI[H I

Ne HaunMmeHoBaHHe
n/n pasaeiia I CHUILTHHBI

npeoOpa3oBanus dypne.

IIpakTueckoe 3ansaTue 24. [loctpoeHue
aMIUIUTYAHOTO U (ha30BOr0 CIEKTPOB
HEMEePUOJNUECKUX (DYHKIIHH.

CamocrosiTesibHasi padora.
3axpennienue 1eKyuoOHHO20 Mamepuad.

OIlK-3.1.1
Ilooecomoeka Kk npakmuueckum 3aHAMUsIM.
. OIlK-3.2.1
H3zyuenue neuamuuix uzoanuii (no memam
y OIlIK-3.3.1
Jekyull Hacmoswe2o pazoena) n 8.5
Hacmosiwyell paboyel npo2pammbl.
5.2. Pazniensl IUCUUIUTMHBI U BUABI 3aHITHI
Ne HaunmeHoBaHue pa3saena 1 3 1P CPC Beero
n/n JUCHMILTHHBI
1 | BBenenue B MaTeMaTHUECKUI 10 16 i 9 35
ananm3(1 cem.)
2 [[H(b(i)eprLlI/IaJ:I'bHoe ncuucieHue 10 14 i 9 33
(GyHKIMH OJTHON EpEeMEHHOM
3 [[H(b(i)eprLlI/IaHbHoe HCYHUCIICHHE 12 18 i 10 40
(GYHKIIH HECKOJBKUX TIEPEMEHHBIX
4 | VHTerpalibHOE UCUUCIICHUE
(GyHKIUW OJJHOM M HECKOJIBKUX 18 18 - 24 60
nepeMeHHbIX (2 ceMm.)
5 | Juddepennmanpapie ypaBHEHHS 14 14 - 16 44
6 | Yucnoseie psgsl (3 cem.) 6 10 - 4 20
7 QDYHKIIMOHAIBHBIE PSBI 4 6 - 6 16
8 | Teopus (1)yI:I’KHI/II/I KOMILIEKCHON 12 18 i 10 40
NepeMEHHON
9 | Psmel mo OpTOrOHANBHOM CHCTEME
(GyHKUIUN ¥ UHTETpaJIbHbIE 10 14 - 8 32
npeoOpa3oBaHUs
Hroro 96 128 - 96 320
Kontpoasb 76
Bcero (o61mas Tpy10€MKOCTb, Hac.) 396

6. OueHouyHbIe MaTepuaIbI 1JIs1 IPOBeAEHUS TEKYlLIero KOHTPOJIS yCIeBaeMOCTH 1
NPOMEKYTOYHOM aTTecTAMU 00y4al0IIMXCS 10 JUCHHUIIIMHE

OneHouyHble MaTepuaibl MO JUCHUUIUIMHE SIBISETCS HEOThEMJIEMOW 4YacThio paboueit
[IporpaMMbl M IIPEACTABIICHBl OTAEIBHBIM JOKYMEHTOM, PacCMOTPEHHBIM Ha 3aceJaHuu
kadenpsl U cornacoBaHHbIM ¢ pykoBoautenem OITOIL.

7. MeToauyeckne yKazaHus il 00y4aIOUIUXCS 10 0CBOCHUIO TUCIHIIIMHBI

[Topsiiok n3ydeHus TUCIHUIIIIUHBI CIEAYIOIUN:

1.  OcBoeHue pa3aenoB AUCIHUIUIMHBI MPOU3BOJUTCS B TOPSAIKE, MPHUBEACHHOM B
paznene 5 «CopaepxaHue W CTPYKTypa MUCHHUIUIMHBD. OOydaromuiicss JOKEH OCBOUTH BCE
pa3zenbl JUCIUIUIMHBIL, UCTOIB3YsI METOINYECKHUE MaTepHallbl AUCIMILIMHEI, a Takke ydeOHO-
METOMYECKOe 00ecTieueHIe, MPUBEICHHOE B pa3jene 8 pabodeil mporpaMmel.




2.  Jlns <¢opmupoBaHHS KOMIIETEHLUMH O0OydyaromMHCsS JOJDKEH MPEICTaBUTh
BBINIOJTHEHHBIC ~ 3aJaHUs, HEOOXOAWMBIC Il OIEHKM 3HAaHWH, YMEHHH, HaBBIKOB,
NPEIYyCMOTPEHHBIE TEKYIIUM KOHTPOJEM YCIEBAaEMOCTH (CM. OIICHOYHBIE MaTepuaibl IO
JTUCITUATIIINHE).

3. Ilo urToram TeKymero KOHTPOJIS yCIEBAEMOCTH MO JUCIHILIMHE, 00ydarouIuiics
JIOJDKEH MPOUTH MTPOMEXYTOUHYIO aTTECTAIHIO (CM. OLICHOYHBIE MAaTEPHAJIBI 110 JUCLUILIHHE).

8. Onucanne MaTepuaJIbHO-TEXHUYECKOT0 U Y4eOHO-MeTOAMYEeCKOr0 odecneyeHusl,
He00X0UMOro /ISl peain3alun 00pa3oBaTe/bHOI NPOrpaMMbl 0 TUCHHUILINHE

8.1. TlomemeHnuss mpeACTaBISAIOT CcOOOW y4ueOHBIE ayAWTOPUU IS IPOBEIACHHS
y4eOHBIX 3aHATHUH, NPEIYCMOTPEHHBIX MPOrpaMMOM CIEIHAUTETa, YKOMIUIEKTOBAHHBIC
CHELMaTU3UPOBAHHON yueOHON MeOelbl0 U OCHAIlEHHble O0OpPYIOBAaHUEM M TEXHHYECKUMHU
CpeAcTBaMU OOYYeHHMs, CIYKAlIUMHU IS TpeACTaBieHus ydeOHOW uHpopManuu OoJbLION
ayJUTOPUU: HACTEHHBIM 3KPaHOM (CTallMOHApHBIM MJIM HEPEHOCHBIM), MapKepHOH OCKOH U
(unm) MeNnoBOM JOCKOM, MyJIbTUMEIUNHBIM ITPOEKTOPOM (CTALIMOHAPHBIM UJIU IIEPEHOCHBIM).

Bce nmnomemienus, ucnonb3yemble JUIsL  [POBEACHUS  Y4eOHBIX  3aHATUH U
CaMOCTOSITENIbHOW pabOThI, COOTBETCTBYIOT JCHCTBYIOUIMM CAHUTAPHBIM M MPOTHBOIOKAPHBIM
HOpMaM U IpaBUIIaM.

[Tomernenust st CaMOCTOSATEIBLHON pabOTHl 00YJAIONIUXCSl OCHAIIEHBI KOMITBIOTEPHOU
TE€XHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHsI K ceTu «MHTepHeT» M obecrieueHuem aocTyna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCHTETA.

8.2. VYHuBepcuter obecredeH HEOOXOAMMBIM KOMIUIEKTOM JIMLEH3UOHHOIO U
CBOOOJTHO paCIpOCTPaHSAEMOr0 MPOrPAMMHOTO OOECHeueHHs, B TOM YHCIE OTEYeCTBEHHOTO
IPOM3BOJICTBA.

[lepeueHp JMILIEH3MOHHBIX MPOrpamMM IpeAcTaBlieH Ha BHyTpeHHeM mnoptaie ®PI'bBOY
BO II'VIIC no agpecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOywarommumcsi obecriedeH JocTyn (yOaJeHHBIA JOCTYH) K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JTaHHBIX:

— DneKTpoHHO-OUOIMoTeUHass cucTeMa wu3aaTenbcTBa  «JlaHb». [DIEKTpOHHBIN
pecypce]. — URL: https://e.lanbook.com/ — Pexwum qoctyma: 1jist aBTOpHU3. TOJIb30BaTEIICH;

—  DuekTpoHHO-OMOaMOoTeYHass cucteMa ibooks.ru («Aitdyke»). — URL: https://
ibooks.ru / — Pexxum goctyma: s aBTOpHU3. TOJIb30BaTEICH;

—  Dnektponnas 6ubmuoreka FOPAWT. — URL: https:/biblio-online.ru/ — Pesxum
JIOCTYTIA: JIJIsl aBTOPHU3. TOJIb30BaTeleH;

— EnmmHoe okHO Jgoctyma K o0Opa3oBaTeNbHBIM — pecypcaM -  Karajor
00pa30BaTeNbHBIX HHTEPHET-PECYPCOB U MOJIHOTEKCTOBOM AJIEKTPOHHON y4eOHO-METOAMYECKON
o6ubmuoTeke I obmiero u npodeccuonansHoro obpaszosanus». — URL: http://window.edu.ru/
— Pexxum poctymna: cBOOOHBIN.

—  Cnoapu u suimkimoneauu. — URL: http://academic.ru/ — Pexum nocryna:
CBOOOTHBIH.

—  Hayunas snexrponnas oubnuoteka "KubepJlennnka" - 3To HaydHas 2JIeKTpOHHAs
O6ubnuoreka, MOCTpOEHHass Ha mapagurme OTKpbITod Hayku (Open Science), OCHOBHBIMH
3aJauaMi KOTOPOH SIBJISIETCS MOMYNSAPU3aIMs HAYKU M HAyYHOU JIEATENIbHOCTH, OOIIECTBEHHBIN
KOHTPOJIb KadyecTBa HAYYHBIX IMyONWKANW{, pa3BUTHE MEKIUCIUTUTMHAPHBIX HCCIIEIOBAHHIA,
COBPEMEHHOT'0 MHCTUTYTa HAyYHOH PELEH3UH U MOBBIIIEHNE IUTUPYEMOCTH POCCHICKON HayKH.
— URL: http://cyberleninka.ru/ — Pesxum mocTyrma: CBOOOIHBIH.

8.4. OOyuatonmmMcst oOecriedeH noctyn (yOaJeHHBIA JOCTYN) K  HWH(OPMAIMOHHBIM
CIPaBOYHBIM CHCTEMaM:

— Hauwuonaneueiii  OtkpeiTeiii  YHuBepcurer "MUHTYUT". becruiatHoe oOpa3oBaHue.
[DnexTponnsiii pecypc]. — URL: https://intuit.ru/ — Pexxum goctyma: CBOOOIHBII.


http://eaisu.pgups.edu.mps/info/prog/

8.5. IlepeueHp me4yaTHBIX M AJIEKTPOHHBIX HW3JAHHM, HMCIIOJIB3YEeMbIX B 00pa3oBaTeIbHOM
nporecce:

1. Marematnueckuii ananmus. Yacte 8. Psagpl: yueOHoe mocobme. - M: PYT, 2020. - URL:
https://e.lanbook.com/book/175926.

2. Psnpr: yue6. mocobue / B. B. T'apbapyk, 3. C. I'ananora, H. B. Jlanmuna, E. . CiimpuaoHos.
- Cankr-IlerepOypr : III'VIIC, 2021. - 52 c. — ISBN 978-5-7641-0604-5 : b. 1.

3. Pemenune 3amgay no Beicuiedl MaTeMaTHKe. VIHTEHCHBHBIN KypC IJIsl CTYI€HTOB TEXHHYECKHX
By30B: YueOHoe mocobue / I'apbapyk B. B., Pomun B. W., lIapu M. A. .— CII6.: U3n-Bo
«Jlanby, 2022. — 444 c.- TekcT : HEOCPEICTBEHHBIM.

4. Briciias matemaruka. CTaHAapTHBIE 3a/ladydl C OCHOBaMH TEOpPHH : ydyeOHOe mocoOue Aiis
By30B / A. }O. Bnosun, JI. B. Muxanesa, B. M. Myxuna [u ap.]. — 3-e u3sn., crep. — CaHkT-
[TerepOypr : Jlanb, 2022. — 188 ¢. — ISBN 978-5-8114-9437-8. — TekcT : 351eKTpOHHBIH //
Jlanb : anekTpoHHO-OMONMMoTeunas cuctema. — URL: https://e.lanbook.com/book/195419 (nara
obpamienus: 15.12.2025). — PexxuM gocTyma: 11 aBTOPH3. MOJb30BaTEICH.

5. MunocrnieB, B. b. Kypc maremartuku i TEXHHYECKHX BBICHIMX YYCOHBIX 3aBEJCHUU :
yuebHoe nocobue / B. b. Munocues, B. I'. 3ybkos, B. A. JIsxoBckuil. — 2-e u3M., UCOp. —
Canxkr-IlerepOypr : Jlanp, 2021 — Yacte 1 : Ananmutuueckas reomerpus. Ilpeaenst u pssbl.

OyHKIUH ¥ Tpou3BoHbIe. JInHeliHas u BekTopHas anredpa — 2022. — 544 c. — ISBN 978-5-
8114-1558-8. — Texct : anexkrpoHHsii // JlaHb : 31eKTpoHHO-OMOIMOTeUHas cucrema. — URL:
https://e.lanbook.com/book/211352 (mara obpaleHus: 15.12.2025).

— Pexxum gocrtymna: 11t aBTOpHU3. OJIb30BaTEIEH.
6. Munocues, B. b. Kypc maremaTtuku aiasi TEXHHYECKUX BBICHIMX YYEOHBIX 3aBEICHHN :
yuebHoe nocobue / B. b. Munocnes, B. A. JIsxoBckwuii, A. 1. MapThIHEHKO. — 2-€ U31I., HCIIP.

— Cankr-Ilerep6ypr : Jlawp, 2021 — Yacte 2 : DyHKIUM HECKOIBKUX IE€PEMEHHBIX.
Wuterpansaoe ncuncienue. Teopust monst — 2021. — 432 ¢. — ISBN 978-5-8114-1559-5. —
Texkcr : oanektpoHHeld // Jlamb : 2JekTpoHHO-OMOIMoTeuHas cuctema. — URL:

https://e.lanbook.com/book/168571 (mara obpamenus: 15.12.2025). — Pexum moctymna: s
aBTOPH3. M1OJIb30BATENEH.

7. Munoctes, B. b. Kypc Marematuku njisi TEXHUYECKHX BBICHIMX Y4YEOHBIX 3aBEJICHUN :
yuebHoe nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3yokoB. — 2-e u3n., ucnp. — CaHKT-
[TerepOypr : Jlamb, 2021 — Yacts 3 : [uddepeHuunanbHble ypaBHEHUS. YpaBHEHUS
mareMaTrueckoi ¢pusuku. Teopus ontummszanun — 2022. — 528 c. —

ISBN 978-5-8114-1560-1. — TexkcT : amekTpoHHBIH // JlaHB : 3JEKTPOHHO-OMOIHOTEUHAsS
cuctema. — URL: https://e.lanbook.com/book/211358 (mara obpamenus: 15.12.2025). —
Pexxum noctyna: s aBTOpuU3. MOJIb30BATENEH.

8. T'apbGapyk, B. B. Pemenue 3amau mo marematuke. AJNANTHBHBIA Kypc Ui CTYAEHTOB
TEXHUYECKUX BY30B [DNeKTpoHHBIN pecypc] : yueOHoe nmocodue / B. B. I'apOapyk, B. U. Poaun,
N. M. ConosbeBa. - 3-e usn., ucnp. - Canxrt-IlerepOypr : Jlans, 2021. - 688 c. - URL:
https://e.lanbook.com/book/174292, https://e.lanbook.com/img/cover/book/174292.jpg. - ISBN
978-5-8114-7174-4 : b. 1.

8.6. Ilepeuenp pecypcoB HH(DOPMANMOHHO-TEICKOMMYHUKAIIMOHHONW cetu «MHTepHeT»,

UCTIOJTB3YEMBIX B 00pa30BaTEIEHOM IpoIiecce:

— JImanprii kabuner DUOC  [OnektponHslit pecypc]. — URL: my.pgups.ru — Pexum

JOCTyMa: JUIsl aBTOPH3. MOJIb30BaTeNeH;

- DnekTpoHHas WH(HOPMAITMOHHO-00pa3oBaTenbHas cpeaa. [DnekTponHbiit pecype]. — URL:

https://sdo.pgups.ru — Peskum moctyna: it aBTOPH3. MOJIb30BATEICH.

—  Ilerpymko, U.M. Kypc Beicuieldi maTemaTuku. BBeneHne B MaTeMaTHUYECKUW aHaIM3.
Huddepennmanbroe ucurcnenue. JIekuu u npakTuKyMm [ DIEeKTPOHHBIN pecypc] : yueOHoe
nocobue. — OnektpoH. naH. — CIIO. : Jlanws, 2022. — 288 c. — Pexum nocryna:
https://e.lanbook.com/book/210341.



- Ilerpymko, M.M. Kypc Bwicuieldi Marematuku. HHTerpanpHoe wucuuciaeHue. DOyHkuun
HECKOJIbKUX TnepeMeHHbIX. Juddepennmanpupie ypaBHeHHs. JIEKIMM U TPAKTHKYM
[DnexTpoHHBIH pecypc] : yueOHoe mocobue. — DnektpoH. gan. — CII6. : Jlans, 2022. —
608 c. — Pexxum mocryma: https://e.lanbook.com/book/210140.

- Amnapuna, JI.B. UncnoBble 1 (pyHKIIMOHANBHBIE Psabl. [DIEKTPOHHBIN pecypc]: YueOHble
nocobuss — OnektpoH. man. — CII6.: Jlanp, 2022. — 160 ¢. — Pexum gocryna:
https://e.lanbook.com/book/210908.

PazpaboTurk pabodeit mporpaMmsl,
doyenm E. 1O. bypcuan

«16»staBapst 2026r.



