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PaGouas mporpaMma JUCHUILIHHEL «MaTeMaTHYeCKHIl aHAJH3» I 00yJarolmuXxcs 1o
HanpasneHuio noarotosku 03.03.03 Pammodusuxa (IIpoduns moxroroku: Pammodusuka),
cocTaBieHa Ha OCHOBaHMH DelepabHOrO0 TOCYJapCTBEHHOro 00pa3oBaTENIbHOrO CTaHAapTa
BBICIIEro 06pa3oBaHus — GakanaBpuar 10 HampapieHuro moarotoku 03.03.03 Pagumodusuxa,
yTBEPXKIEHHOrO MpHKa3oM MHUHHECTEpCTBA HAayKd M BhICIIEro oOpasosanus Poccuiickon
®eneparuu ot 7 aBrycra 2020 r. Ne 912 (c u3mM. u jo1.), [lopsaka opraHu3aiuy 1 OCyIIeCTBICHHS
06pa3oBaTENbHOM AEATENBFHOCTH 0 00pa30BaTeNbHBIM IPOrpaMMaM BBICIIEro 0Opa3sOBaHMs —
nporpaMmam OakalaBpHaTra, INporpaMMaM —CHENHaIMTeTa, I[porpaMMaM —MaruCTpaTyphl,
YTBEPKIEHHOr0 IIpUKa3oM MUHHCTEpCTBA HAayKH M BbIcmiero obpasosamus Poccuiickoit
depepanuu ot 06 anpenst 2021 1. Ne 245 (¢ u3M. ¥ [I0IL.), B COOTBETCTBHH C y4eOHBIM ILJIAHOM,
yrBepkaeHHbM YueHbM coBetoM PI'BOY BO «lorI V» mis Habopa 2024 rona.

PazpaboTuuk:
CTapIIuii mpernoaaBareNb Kadeapsl
MaTeMaTH4eCKO (QU3uKu @ B. B. Kopxkumko

Pa6ouas nmporpamma ono6peHa Ha 3aceaHiy Kadeapsl MaTeMaTH4eCKOH (U3UKH.
I[IpoTtokoxn ot 26.03.2024 r. Ne 9

i )
Bpro 3aB. xadeapoit %\/ B. U. Konecuuk
COI''TACOBAHO:

W.0. nexana pU3MKO-TeXHUIECKOro (akynpTera C.A. ®omenko

28.03.2024 r.

V4eOHO-MeTOANYECKas KOMUCCHS (PU3NKO-TEXHUIECKOTO (aKyIbTeTa,
I[Tpotoxoin ot 27.03.2024 r. Ne 2
[Ipencenarens

B. H. KoTenko

PykoBoauTens 0OCHOBHO# PO ecCHOHaNBHOM
o0pa30BaTeIbHOIM IPOrpaMMBbl

II-p TeX. HayK, pod. .B. Jlanninos
26.03.2024 r.
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1. MECTO JUCHUIUINHBI B CTPYKTYPE OBPA30BATEJILHOU ITPOT'PAMMBbI

1.1 TpeboBaHus K HpeaBapUTEIbHONW MOATOTOBKE OOYYAOUIMXCS, MPEIIIECTBYIOLUINE U
COITYTCTBYIOIINME JUCLMILINHBI, HA KOTOPBIX OCHOBBIBAETCS U3yUEHUE TaHHOM:

0a30Bas MOArOTOBKA 10 MaTeMaTHKe B 00bEME TPOrpaMMbl CpeIHEH IIKOJIBI.

1.2 JlucumniauHbl, KypcOBbIe pabOTHI M MPAKTUKH, JJIS1 KOTOPHIX OCBOCHUE TaHHOMH
JUCLUIUIMHBI HE00XO0AUMO KaK MpeIeCTBYOIIEe:

«Auddepennmansupie ypaBHeHUs», « KoMIieKcHbIN aHanm3», « DyHKINOHAIbHBIHA
aHayn3», « Teopus BEpOATHOCTEN U MAaTEMATHUYECKasl CTATUCTHKAY, « Y paBHEHUS
MaTeMaTHYECKOW (DU3UKM»; SIBISAETCS OCHOBOM Ul IPOXOXKICHUS PAKTUK; UCTIONB3YETCsI IIPH
HOJTrOTOBKE BBIITYCKHON KBAIU(UKALMOHHOW PabOTHI.

2. OIIMCAHUME ANCHUIJIMHBI
2.1 Obuas xapakTepucTUKa

Haumenosanue nokasaress
Ha3zBanue 00pa3oBaTenbHOM IporpaMmbl
udp 1 Ha3BaHUE B COOTBETCTBUU C
y4eOHBIM [JIAHOM
YacTts 00pa3oBaTeIbHON MPOrpaMMbl
KonngecTBo 3a4eTHBIX €IMHUIL / BCETO YacoOB

3HaueHne noKa3aTeis
03.03.03 Pagnodusuka
b1.5.M1.1 MaremaTtuueckuii aHaans

baszosag uactn

11/396

2.2 Pacnpenenenre 9acoB 1o hopmamM 1 nepuoaaM 00yIeHHSI

OO011ee KOJIMYECTBO 4acoOB
o = CcaMoOCTOS-
dopma 2| 9 .
> 2 JCKIK- | jJabopa- | MpakTH- | TEIbHOU dopma
o0yueHHs & 2 BCEro
59 OHHBIX | TOPHBIX | YECKHX | paboOTHI + KOHTPOJIS
KOHTPOJIb
Ounas 1 1 30 - 30 70 130 3a4eT
OuHas 1 2 60 60 146 266 3K3aMeH
OuHasi, BCero 90 90 216 396

3. LEJU JUCLIATUIMHBI
]_IGJ'IB JOTUCIHUIIJIINHBI: pa3BI/ITI/IC MaTeMaTI/I‘IGCKOI\/JI I/IHTYI/IIII/II/I; BOCIIMTAHUC MaTeMaTH‘{eCKOfI
KYJbTYpbI; OBJIAQACHUC JIOTUYCCKMMHU OCHOBaAMHU KYpCa, HCO6XOI[I/IMLIMI/I AJi1 pelICHUA
TeOpeTI/IquKI/IX nu HpaKTI/ILICCKI/IX 3aJa4;, OBJIaACHHC OCHOBHBIMH IIOHATHUAMU JUCHUIIIINHBI,
IIOHMAHUC B(I)CI)CKTI/IBHOCTI/I HCIIOJIb30BaHUA METOJ0B U YMCHUC IIPUMCHATL UX B U3BCCTHBIX U
HOBBIX 3aJJa4ax, pach/IpeHI/Ie MATCMATUUYCCKUX 3HaHPII>i n ux CB5[3€I\/'I C prrI/IMI/I AUCHUIINIMHAMHU,
HN3y4acMbIMU CTy,Z[CHTaMI/I'(i)I/BI/IKaMI/I.

4. KOMIIETEHIIMU ObYYAIOIIEI'OCS1, ®©OPMUPYEMBIE B PE3VJIbTATE
OCBOEHHMA KOMIIOHEHTA OBPA3OBATEJIbHOU ITPOI'PAMMBI, UX NH/INKATOPBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHU A

4.1 Komnerenuuun

OIIK-1. Ob6nanaer 10CTaTOYHBIMU 3HAHUSIMU B 00JIACTH MAaTEMATUYECKUX U (PU3NUECKUX
HayK, OCHOB LHM(POBOM TEXHUKU M HUH(GOPMAIMOHHBIX TEXHOJOTUN, HEOOXOIUMBIMH MpU
IIPOBE/IEHUH HAayYHO-UCCIIEN0BATEIbCKUX PA0OT U 1Mo Mpoduito moarotosku. (A/01.5)

4.2 NHauKaTopbl KOMIETEHIUI

OIIK-1.2. O6nagaer 6a30BBIMM 3HAHUSAMH B 00JaCTH MaTeMaTHYECKUX HayK.

OIIK-1.3. CnocobeH npUMEeHATh MaTeMaTHUeCKue W/ (pU3ndeckrue MeTOJIbl pelIeHus
3a7a4 NpoQecCUOHATBHOMN eATETbHOCTH.

4.3 Pe3ynbTatbl 00y4eHHs
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OIIK-1.2.1. 3naer ompenencHus U yTBEPKACHMS, METOABlI PEIICHUS 3a4ad, IPHUEMBI
JI0Ka3aTeNNbCTBA YTBEPXKIACHHUM, METOJIbI MHTErpajbHBIX MpeoOpa3oBaHUi, MPUMEHsIeMble s
perieHus mpodecCHOHANBHBIX 3a/1ad.

OIIK-1.2.2. YMeeT BEIOMpPATh M HCIOJIB30BaTh HEOOXOIUMBIE MATEMATHUECKUE METOIbI U
BBIYHMCIIUTENbHBIE CPEJICTBA, PEIIATh 3aa4U JUCHUTLTAHBI

OIIK-1.3.1. ApryMeHTHpPOBAaHHO BBIOMpPAET METOJ| PEIICHHs 3aJadyH, YCTaHaBIIMBACT
CBOMCTBAa MaTEeMAaTHYECKUX O0OBEKTOB, 3aKOHOMEPHOCTU MEXKy HUMH, JTIOBOAUT PEILICHUE 3a/1a4u
0 TPUEMJIEMOro (YUCIOBOTO WM CHUMBOJIBHOTO) pe3yjbTaTa, OLEHUBAET W aHaJU3UPYeT
MOJTyYCHHBIM pPEe3yNbTaT, CTPOUT MATEMAaTUYCCKUE MOJENH IS pemieHUs Mpo(dheCcCHOHATBHBIX

3a1ad4.

Komnerenuun WNHaukaTopsl Pe3ynbTarsl 00yueHus
OIIK-1. O6magaer | OIIK-1.2. OIIK-1.2.1. 3naer onpeneneHus U yTBEPKICHUS,
JIOCTATOYHBIMHA Oo6mamaer METO/Ibl peIIeHUs 3a/1a4, TPUEMBI JOKA3aTEeIbCTBA
3HAHUSIMH B 0a30BBIMH YTBEPKICHUIA, METOIBI HWHTErPAJIbHBIX
obOiactu 3HAHUSIMH B npeoOpa3oBaHU, TPUMEHSEMbIE [JIsl pELICHUs
MaTEMAaTHYECKUX U | 00JacTu po)eCCHOHANIBHBIX 3a]1a4.
(GU3NYEeCKUX HayK, | MAaTeMaTHYECKUX OIIK-1.2.2. VYmeer BbIOMpaTh U HUCIOJb30BaTh
OCHOB U POBOH HayK. HEOOXOAUMBIE MaTeMaTUYECKHE METOABl |
TEXHUKHU U BBIYUCIIUTENIbHBIE CPEJCTBA, peIIaTh 3aJadu
MH(pOPMaIMOHHBIX JUCIUILINHEI
TEXHOJIOTHH
’ OIIK-1.3. OIIK-1.3.1. ApryMeHTUpOBaHHO BHIOUPAET METOL
HEe00XO0AUMBIMHA "
Crocoben pellieHus 3aJayd, yCTaHaBIMBaeT CBOWCTBA
MIPU TTPOBEICHUH
HAVHHO- MPUMCHSITh MaTeMaTUYeCKuX OOBEKTOB, 3aKOHOMEPHOCTU
Y MaTEMaTHUYECKHUE MEXIy HHUMH, JOBOAUT pEUICHHE 3aJadyd 10
HCCIIEI0BATEIbCKUX
AGOT 1 110 u/unu GU3NYEeCKue | MpUeMJIeMOro (YHCIIOBOTO WM CHMBOJIBHOTO)
lrjlpo brio METO/bl PEIICHUS pe3yibTara, OILICHUBACT " aHAIM3UPYET
O/ OTOBKH 3aza4 MOJTYYEHHBIN pe3yJIbTaT, CTPOUT MaTeMaTHYECKUE
(A/01.5) ' npoecCHOHANBFHOM | MOJIENH I pemieHus: TpodeCcCHOHaIbHBIX 3a/1a4.
' JIeSITENLHOCTH.

5. ITPOI'PAMMA NUCILIMITIMHBI

Haspanue Tembl ‘

Kpatkoe copeprkanue TeMsbl (BOIIPOCH! TEMBbI)

Paznen 1. YucnoBble mOCIea0BaTEIbHOCTH

Yucnosele mocieqoBareabHOCTH | 1. OCHOBHEBIE CBEIEHUSA O ACHCTBUTEIBHBIX YMCIIA.

U UX CBOMCTBA. 2. Meron MaTemMaTHUeCKON MHAYKIIHU.

3. TouHble TpaHW YHCIOBBIX MHOXECTB. beckoHeuHO

MaJible 1 OECKOHEUHO OOJBIINE OCTIET0BATEIHPHOCTH U UX

CBOICTBA.

4. Cxopasmpecs TMOCIEIOBATeIbHOCTH W MX CBOICTBA.

MOHOTOHHBIE TTOCTIEIOBATEIHHOCTH.

5. ITlpuHiMn  BIOXKEHHBIX  OTpe3koB. Yuciao  e.

[MoanocnenoBaTenbHOCTH U TPAHUYHBIE TOUKH.

6. Teopema bosbiano-Betiepmrpacca. Kpurepuit Komu.
1 Tlonstne d¢ynkuun. Paznmuunbie cmocoObl 3amaHus
¢dbynkiuu. KoopanHaTHas MIIOCKOCTb.

2 TI'paduk pynxmum. ObpaTHas GyHKIHS.

3 Ilpenen ¢ynkuuu B Touke. JlBa moaxoma K
ONPEACIICHUIO MPEIeNIa U UX SKBUBAJIEHTHOCTb.

4 OcHOBHBIE CBOHCTBa (DYHKIM, KOTOpPBIE HMEIOT
peaet.

DYHKIMU U UX CBOWCTBA.
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5 Kpurepuii Komm. OmnpeneneHue HENpepbIBHOCTH B
Touke. CBOWCTBA HEMPEPHIBHBIX (DYHKIIMI B TOUKE.

6 Touku paspbiBa u ux KJIacCUUKAIHSI.
HenpepbIBHOCTE OCHOBHBIX 3JIEMEHTapHBIX (DYHKIUH.

7 CaoiicTBa GyHKINH, HEIPEPHIBHBIX HA OTPE3KE.

8 CymecTBoBaHHe 00paTHON (DYHKIIHH.

9 CpaBHenue QpyHKIHA.

10 I'maBHas yacTh QYHKIIMH B METOJT €€ BBIICICHHUS.

Paznen 2. IlpousBoanas.

[IpousBoanHas.

1. ®usnueckue 3a1a4u, KOTOPbIE TPUBOIAT K
MIOHSATHUIO IIPOU3BOIHOM.

2. OpHOCTOpPOHHME MPOU3BOAHBIC. BrIuncienus
MIPOU3BOTHBIX.

3. Juddepenmman u ero cBoicTBa.
@U3MYECKUI U T€OMETPUYECKUI CMBICIT
npou3BoAHON U qudpepeHnmana.

4. Teopemsbl 0 cpeTHEM ISt
muddepennmpyembix pynkuuii. Teopemsr Oepma,
Poms, Jlarpanska, Komm.

5. TlpousBonnbie u auddhepeHIuaIbl BHICIIETO
HOPSIZIKA.

6. dopmyna Jleitbuuma. [Ipasuno Jlonurans.

7. ®opmyna Teiinopa. [IpubnnxeHHbie
BBIUMCIICHHSI ¢ TOMOIIbI0 hopmyibl Telnopa.

HccnenoBanne GyHKIHH.

1 MonotoHHOCTh U ee mnpu3Haku. HauOosbliee u
HauMEHblIIee 3HaYeHUsl QYHKLUH.

2 DKCTpPEeMyM M €ro MPHU3HAKH. BBITYKIIOCTh M TOUKH
nepernda. ACUMNTOTHI rpaduka QyHKIHUH.

3 Tloctpoenue rpadukoB

Pazgen 3. MaTerpan

Heonpenenénubiii unTErpas.

[TonsTHE MepBOOOPa3HOM.

HeonpenenénHplil MTHTETpal U €ro CBOMCTBA.

. aTerpupoBanue HEKOTOPBIX AJIEMEHTapHbBIX
¢ynkuuit. Tabnuia nHTErpaios.

4. OCHOBHBIE METO/Ibl UHTETPUPOBAHHUSI.

wrh e

OnpenenéHHplil UHTErpal.

1. TlonsTue ompenenéHHoro mHTerpana. MHTerpaibHbIe
CyMMBI, cyMMbl J[apOy 1 UX OCHOBHBIE CBOICTBA.

2. Kitaccwl MHTETpUPYEMBIX (OYHKITHIA.

3. OcHOBHBIE CBOIMCTBA ONpPENEIEHHOTO HHTETpaIa.

4. UnTerpan ¢ TmepeMEHHbIM BEPXHUM IMIPEIEIIoM,
¢dopmyna Hetorona-Jleitbuuna.

5. [Ipubmmxénnoe BEIYHCIICHHE OnpeAeIEHHOTO
UHTErpana.

6. [eomeTpuyeckne ©  (U3HYECKHE  TPUIIOKEHUS
ONpeeIEHHOrO UHTErpaa.

HecoOcTBeHHbIE HHTErpaIbI.

1. UaTerpan mo GeCKOHEYHOMY MPOMEXKYTKY. MHTETpan
OT HEOrPaHUYEHHOH (PYHKITUH.
2. Kpurepnii cxonumocTt. [Ipu3HaKu CXOIUMOCTH.

Pa3znen 4. ®yHKIMKM MHOTUX NTEPEMEHHBIX
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@YHKIUYA MHOTUX [IEPEMEHHBIX.

1. llonarue QyHKIUMM MHOTHX TNepeMeHHbIX. [Ipenen

(GYyHKIHH. HemnpepbiBHOCTB o COBOKYITHOCTH
apryMEHTOB.
2. Yactasle mpomsBomHbie.  JuddepeHunpyemMocTs.

KacarenbHast INIOCKOCTb U HOPMAJIb.

3. MudbdepeHurpyeMoCcTh CIOXKHBIX (YHKIHMHA. 3aMeHa
nepeMmeHHbIX. [Tonmubriil uddepermnmar.

4. TlpousBonHas o HampaBlieHUIo. ['pajneHT.

5. IlpousBoanast u auddepeHnnanbl BHICIIUX TOPSAKOB.

6. ®opmyna Teitmopa. DkcTpemyMm (YHKIIUM MHOTHUX
MIEPEMEHHBIX.

KpatHbie unTerpasi.

1. JIBoifHBIC MHTETPAJIBI K KX OCHOBHBIE CBOMCTBA.

2. Beluncnenwe  JBOWHBIX ~ HMHTETPANOB.  3aMeHa
TepEMEHHBIX.

3. I'eomerpudeckue u pU3NICCKHUE TPHIIOKCHHUS.

4, TpoitHple WHTETpaibl, WX CBOWCTBA M CIOCOOBI

BBIYHMCIICHHSL.
KpuBonuneiinbie u 1. KpuBoiuHeiiHble  WHTErpajbl, WX CBOWCTBA |
MMOBEPXHOCTHBIEC UHTETPAJIBI. BBIYHCIICHHE.

2. HOBerHOCTHLIC HHTCIpaJbl, nux CBOMCTBA n
Beruncienue. dusndeckas HHTCPpIIpETAlM.

3. @opmynsl ['puna, Ctokca, OcTporpaackoro.

Paznen 5. Paasr

Psannr

1. Cxomumocts yucnoBoro psaa. Kpurepuit Komm.

2. YucnoBble psAapl € HEOTPHUIATENBHBIMU YIIEHAMH,
MPU3HAKU HUX CXOOUMOCTH. AOCOIIOTHO U YCJIOBHO
CXOJSLIMECs PAbl, U UX CBOMCTBA.

3. 3HaKkouepenyrIrecs YHUCIOBbIe psaabl. [Ipu3HaK
JleitOnunia. [Ipu3Haku CXOAMMOCTH  IPOU3BOJIBHBIX
PAIIOB.

4. CreneHHOM psaa U 001acTh €ro cXxoAuMocTu. Teopema
Komu-A namapa.

5. Paznoxxenue Qynkiuu B creneHHou psg. Dopmyna
Olinepa.

6. Ileppognueckue  GyHKIMM HW WX  CBOICTBA.
Tpuronomerpuueckass cucremMa U €€ OpPTOTOHAJIbHOCTD.
[Tonstue psana @ypse.

7. Paznoxenue B psag Dypbe YETHBIX U HEUYETHBIX
GyHKIUH.

DJIEMEHTBI TEOPUU TTOJIS

1. ITotox BekTOpHOrO TOJS. JIMBEpPreHIUs BEKTOPHOIO
11oJs1. POTOp BEKTOPHOIO MOJIs.

6. CTPYKTYPA U COAEPXXAHUE JUCLIUITJINHBI

6.1 ®opma oOyueHus — ouHasi, Kypc — 1, cemectp — 1

HanmeHoBaHHsI pa3ieiioB U TEM Komaectso dacos
Jlexu. | Jla6op. | Ilpakrt. | CPC+K | Beero
Pazgen 1. UncnoBrie 1TOCIEI0BATEILHOCTH 14 - 14 34 62
qI/ICj‘IOBBIe IIOCJIEAOBATEIILHOCTH 1 UX 5 - 5 16 )8
CBOMCTBA.
DYHKIIMY U UX CBOWCTRBA. 8 - 8 18 34
Paznen 2. [lpousBoanas. 16 - 16 36 68




[TpousBoHasl. 8 - 8 18 34
WccnenoBanue GhyHKIMH. 8 - 8 18 34
NTOI'O 3A 1 CEMECTP 30 — 30 70 130
6.2 ®opma oOyueHus — oyHasi, Kypc — 1, cemectp — 2
HanmeHoBaHUs pa3/iesioB ¥ TEM Kosrcctso gacos
Jlekn. | Jla6op. | Ilpakt. | CPC+K | Beero

Paznen 3. MaTerpain 30 - 30 70 130
Heonpenenénupiii uHTErpas. 12 - 12 30 54
OnpenenéHHblil HHTErpal. 12 - 12 20 44
HecoOcTBeHHBIC HHTETPATHI. 6 - 6 20 32
Paznen 4. DyHKIIMN MHOTHX IEPEMEHHBIX 20 - 20 50 90
@DyHKIIMN MHOTHX NIEPEMEHHBIX. 8 - 8 18 32
KpatHple uHTErpasbl. 6 - 6 18 30
KpuBonuHeHbIC 1 TOBEPXHOCTHBIC 6 - 5 14 26
WHTETPAaJIb.

Pasgen 5. Paget 10 - 10 26 46
Psaner 6 - 6 16 28
DJIEMEHTBI TEOPUU TTOJISI 4 - 4 10 18
NTOI'O 3A 2 CEMECTP 60 - 60 146 266
NTOI'O 3A KYPC 90 - 90 216 396

CoNoOARWNE

e S
N - O

CoNoaR~LONMNEDNME

7. OHEHOYHBIE MATEPUAIJIBI (CPEACTBA) JIS TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHON ATTECTALIMUA
7.1 KoHTpOsIBHBEIE BOIIPOCHI
Paszpgen 1. YucnoBsle ocine10BaTeIbHOCTH
YucnoBble NOCIE0BATENBHOCTH U UX OTPAaHUYEHHOCTb.
beckoHeuHo Masbie 1 6ECKOHEUHO OOJIBIINE MOCIEI0BATEILHOCTH U UX CBOICTBA.
Cxopsmuecs nocne10BaTeIbHOCTH U UX CBOWCTBA.
CaolicTBa IpeeIbHOIO Nepexo/ia B HEPaBEHCTBAX.
MOHOTOHHBIE NTOCIIEN0BATEIBLHOCTH.
[Tonsitue pyHKuMHU, CIOCOOBI €€ 3aaHMsl.
[Tpenen ¢pyHKIMHU B TOUKE.
HenpepsiBHOCTS QyHKIINH.
Touku pa3pbiBa QyHKIMHU U UX KIaccu(UKaLus.

. Orpann4eHHbIE © MOHOTOHHbBIE (PYHKITUH.
. CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIMI. DKBUBAJICHTHBIEC (DYHKIIUH.
. IlepBbIil 1 BTOPOH 3aMedaTeNbHbIE IIPEEIbI.

Paznen 2. TIpousBoanas

[Tpon3BoHas GyHKIUH, €€ TE€OMETPUIECKUIA CMBICIL.
JuddepenurpyemMocTs GyHKIIMHN B TOUKE.
Huddepennman GpyHkum 1-ro nopsaka.
[Tpon3BoHBIE AIE€MEHTAPHBIX (PYHKIINH.

Crnoxnas GyHKIMS U e€ qudPepeHIIMpyeMOCTb.
O6parnas pyHkums u e€ qudPepeHIpyeMOoCTb.
[Tpon3BoiHBIE IEMEHTAPHBIX (YHKINH.
Juddepenunansl BHICIINX TOPSAKOB.

®opmyna Teinopa.

Touxu nokanpHOrO 3KcTpeMyMa. Heo6xonnmMoe ycinoBue 3kcTpeMyMa.
JloctaTouHble yCIOBUS IKCTPEMYyMa.
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Brimykiocts rpaduka GpyHKIHH.

Touku nepern6a rpaduka GyHKIIHUH.

AcumnToTsl rpaduka QyHKIHH.

Teopema Possi.

Teopema Jlarpanxa.

VYcinoBre MOHOTOHHOCTH (DYHKIIMM HA MHTEpBAJIe.
[TepBooOpaznas. HeonpenenéHuplii HHTETpaji U €ro CBOMCTBA.

Pazgen 3. Unterpan

[TonsiTHE ONpeAEenEHHOrO HHTErpaa.

Heo0xoanMoe ycnoBre HHTETPUPYEMOCTH (DYHKITUH.

BepxHue 1 HUKHUE HHTETpaIbHbIE CyMMbI U UX CBOMCTBA.
Heo6xoanMoe u 10cTaToOYHOE YCIOBUE HHTETPUPYEMOCTH (PYHKIIUH.
Knaccel unTerpupyemsix GpyHKIui.

WuTerpai ¢ nepeMeHHbIM BEPXHUM MPEAEIIOM.

®opmyna Herorona-Jleitbnuna. Teopema o cpeiHeEM 3HAUCHUU.
OcHoOBHbIE CBOWMCTBA ONPEEIEHHOTO UHTETpaIa.

Crpsimnsiemast kpuBasi. JlocTaTouHOE yCIOBUE CIPSAMIIIEMOCTH.

. KBagpupyemocTs 110cKkoil purypsl.

. ITnomane KpUBOJIMHENHOTO CEKTOPA.

. KybupyemocTts Tena.

. O0BEM Tena BpalleHus.

. PU3MYECKOE MPUIOKEHHUE ONPEICIEHHOTrO UHTErpaa.
. HecoOcTBenHble uHTErpasl 1-ro, 2-ro poja.

Paznen 4. ®yHKIIMM MHOTHX IEPEMEHHBIX

[TonsiTue MHOTOMEpPHOTO NpocTpaHcTBa. DyHKIMSA MHOTUX NepeMeHHbIX (PMII).

HenpepsiBHOCTE OMII.
Yacrtable npousBoaHbie OMII.

Huddepenuupyemocts @PMIIL. I'eomerpuueckuit cMbica quddepeHnupyeMoctd GyHKINHN

JIBYX TIEPEMEHHBIX.
WNuBapuanTHOCTh (hopMBbl iepBoro auddepeniuana GMIIL.
[Tpou3BoHas 1Mo HanpaBiIeHHO. [ panneHt.

ITonsiTHE ABOMHOIO UHTETpAIA.

3aMeHa NEepeMEHHbIX B JABOWHOM HHTerpajue. [lepexon oT neKapTOBBIX KOOpIAMHAT K

HOJIIPHBIM.
ITonsiTHE TPOWHOIO MHTErpAJIA.

KpuBoanHelHbIi HHTErpasl HEpBOro poja U ero (pU3MUecKuil CMbICI.
KpuBosnHelHbIi HHTErpan BTOPOro poAa U ero Gpu3nyecKuit CMbICI.
IToHsiTHE TOBEPXHOCTHOTO MHTETpaJla IIEPBOTO POAA.

[ToHsATHE TOBEPXHOCTHOTO MHTETpajia BTOPOro poja.

Paznen 5. ®yHKIIMM MHOTHX IEPEMEHHBIX

Cxonnmocts uncnosoro psga. Kpurepuit Komm.

YucnoBble psJibl ¢ HEOTPULATEBHBIMH YICHAMHU, IPU3HAKU UX CXOAUMOCTH.
AOGCOIIOTHO U YCIOBHO CXOASIINECS PSIJIbI M MX CBOMCTBA.
3Hakouepenyomuecs yrciaonsie psabl. [Ipuznak Jleitbuua.

ITpu3Haky CXOAMMOCTH MPOU3BOJIBHBIX PSIOB.

CXO)II/IMOCTI) U paBHOMEpPHad CXOJUMOCTH q)YHKHI/IOHaJ'II)HBIX pAOOB.

Beiiepmpacca.
CrenenHoii psa u obnacts ero cxogumocth. Teopema Komm-A namapa.
Paznoxenue GpyHkmuu B creneHHo# psa. Popmyrna Ditepa.

[Tpuznax
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9. Tlepuonmyeckue GyHKIMU U UX CBOMCTBA.

10. TpuronomeTrpuueckas cucTemMa u €€ OpTOroHaIbHOCTb.

11. TlonsTue psana Oypoe.

12. Paznoxxenue B psiag Dypbe YETHBIX U HEUETHBIX (DYHKITHH.

13. OcHoBHas TeopemMa 0 CXOJUMOCTH TPUTOHOMETPUYECKOTo psifa Dypoe.
14. TlpencraBnenue Henepuoandecko pyHkuu psgom Dypee.

15. TIoToK BEKTOPHOIO MOJIS.

16. JIluBepreH1Idss BEKTOPHOTO ITOJIS.

17. PoTop BeKTOpHOTrO MOJS.

7.2 TeMbl MUCbEMEHHBIX Pa0OT (TUIIBI 3a]1a4)

KonTponbHble paboThI 110 MPaKTUKE TeMaM:

— IIpousBonHast (BBIYUCICHHUS TPOM3BOIHBIX; (PU3NYECKUHA M T€OMETPHUUYECKHI CMBICI
npousBogHOW U nuddepeHnurana; mpou3BoAHbIE U AU(EepeHIranbl BBICIIETO MOPSAKa;
NpUOJIMKEHHBIC BEIYUCICHHSI ¢ IOMOIIBI0 hopmyitbl Teinopa);

— WuTerpainbl (OCHOBHBIE METOJbl MHTEIPUPOBAHUS; UHTETPaJl C MEPEMEHHBIM BEPXHUM
npenenoM, ¢opmyna Herorona-JleiiOHuIa; NPUOTMIKEHHOE BBIYMCICHUE OIPEACIEHHOTO
MHTETpalia; TeoMeTprudecKkue U (pu3nuecKue MPUIoKEHHUS OMPeeIEHHOr0 HHTETpalia; MHTEerpas
OT HEOTPaHMUYCHHOW (DYHKIIUH).

KonTtponbHas paboTa mo mHpoBEpKE TEOPETUYECKUX 3HAHMA — MO BCEM TEeMaM, C
HCIIOJIb30BAaHUEM YKa3aHHBIX BBILIE KOHTPOJIBbHBIX BOIPOCOB.

7.3 OOpasen conepx aHus SK3aMEHAIIMOHHOTO Owiera (MpU HATUMYMU DK3aMEHa I10
JTUCIIUATIIINHE)
Ox3aMeHalMOHHbIN Omter Ne 1

1. Paznoxxenue pyHkIMu B cTeneHHOM psajn. Popmyia Ditnepa

sin2x
=

> S )
2.Haiiti mpon3BOAHYIO (DyHKIIUH: | +cos2x

x+6
jLﬂr\.

- ;
3.BEIUMCINTE HEONpeeeHHbIH naterpar: = * 6x+10

B cnywae BeneHus yueOHOro mpoiiecca ¢ UCHOJIb30BAHHUEM 3JIEKTPOHHOTO OOYy4YeHMs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, CoJep)kaHue OujeTa MOKET OTIHYAThCS OT
MIPUBEJICHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJTYYAIOT OBYUAIOIIUECS
OO0mast oleHKa 3HaHWM OOYYAIOIIUXCS MO AUCHUIUIMHE MpoBoAuTcs 1o 100-0annpHoi
IIKajge WCXOMsd M3 MaKCMMyMa, MPHUBEAECHHOTO B Tabnuile Hmwke. OpraHM3allMOHHO-ydeOHas
paboTa B ayAMTOpUM OIICHUBAETCS HAa OCHOBE TaKMX KPUTEPHEB KaK IMOCEIIAeMOCTb 3aHATHUH,
CBOEBPEMEHHOE W KaueCTBEHHOE BBINMOJIHEHUE JIOMAIIHUX 3aJIaHUM, aKTUBHOCTH BO BpEMS
MPOBEJCHUS JEKIMOHHBIX U MPAKTUYECKUX 3aHATUH (ydacTHe B OOCYXIEHHH TEKYIIeTo U
MIPOMICHHOT'O MaTepuaa, pereHne 3aaaq 1 T.11.).



8.1 Cemectp 1

Howmepa pa3znenos Bunel padbot Makcumasbroe
KOJINYECTBO 0aJIIOB
OpraHu3alioHHO-y4eOHast paboTa B Ay IMTOPUH 5
CamocrosiTenbHas padboTa B
1-2 KoHTposIbHBIC pa0OTHI 1O MPAKTHKE 40
KonTtponbHast paboTa o TEOpETHIECKOMY 10
MaTepHany
NTOI'O 60
3auet 40
OOt UTOT 3a CEMECTP 100
8.2 Cemectp 2
Howmepa pa3znenos Bunel pabot Maxcumanbroe
KOJINYECTBO 0AJIIOB
OpranuzalnoHHO-yueOHas paboTa B ayAUTOPUH B
CamocTosiTenbHas paboTa 5
3-5 KoHTponbHbIe paboThI 1O MPAKTHKE 40
KonTtponbHast paboTa 110 TEOPETHIECKOMY 10
MaTepuany
NTOI'O 60
DK3aMeH 40
OOmuii UTOT 32 CeMecTp 100

CooTBeTCTBYE 0AJUIOB OLIEHKE

Ornenka 1o nATHOAUILHOM HIKaje
KomnunuectBo 6annoB "
s 100 ECTS | Dk3amen, nuddepeHipoBanHbIit 3auer
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpOIHo 3a4TEHO
70-74 D 3a4TEHO
60-69 E YJIOBJICTBOPUTEIIHHO aTTeHo
35-59 FX HE 3a4TEeHO

0-34 = HEYJIOBJICTBOPHUTEIHLHO e 3a9TeH0

9. OBECIIEYEHHME OBPA30OBATEJIbBHOI'O ITPOLIECCA JJIA JIUII C
OI'PAHMYEHHBIMH BO3MOXHOCTAMMU 3J0POBbBS U UHBAJIMIOB

B xoze peanu3aiuu QUCIMILTHHBI UCIIOIB3YOTCS CIICTYIOIIHE JTOTIOTHUTEILHBIC METOBI
00y4YeHHsI, TEKYIIETO0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluU O0YYaroIIuXcs B
3aBUCUMOCTH OT UX UHAUBHUIYAJTBHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIA00BUISIINX

- JIEKIUU 0(DOPMITSIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C TIOMOIIIBEO
KOMIIBIOTEPA CO CIENUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUEHUEM;

- JUIS  BBITIOJHCHWS  3aJlaHus  TpU  HEOOXOJAMMOCTH  IPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MUCTOJIH30BAHUE COOCTBEHHBIX YBEITUYHBAIOIINX
YCTPOWCTB;

— MMCEMEHHBIE 33JIaHusl ODOPMIISIOTCS YBEIUYECHHBIM HIPUGTOM.

2) JUTS TIIYXUX U CIa0O0CITBIIIAIINX

- TeKIUU 0POPMIISIOTCS B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

- MMUCbMEHHBIC 3a/IaHHS BHIMTOJTHSAIOTCS HA KOMIIBIOTEPE B TUCbMEHHOU (hopme;
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— 9K3aMEH NPOBOJUTCA B MHUCHBMEHHOH (¢opMe Ha KOMIBIOTEpE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHHUS.

3) JUIS JIUL] C HapYLIEHUSIMU OLIOPHO-JBUTaTEJIBHOTO arapara:

- JEeKIUH 0(OPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOI'O C IIOMOIIbIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

- IIUCbMEHHBIE 3aJaHUS BBIIIOJIHAIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOIATCSA B YCTHOU (pOpME MM BBIMOIHSIOTCS B MHCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Tpu HEOOXOIMMOCTH TIPelyCMaTPUBACTCS yBETMUECHNUE BPEMEHHU JJIS IIOATOTOBKU OTBETA.

IIponenypa  mpoBeAeHHs  NPOMEXKYTOUHOM — aTTecTaluu Uil OOydaroluxcs
YCTAHABIMBACTCS C Y4YETOM HX HMHIUBUAYAIBHBIX TCHUXO(U3MYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKET IPOBOJUTHCSA B HECKOJIBKO HTAIIOB.

[IpoBenenne mpoueAypbl OLEHHBAHUS PE3YJIbTaTOB OOydYeHHs] JIOMYCKAaeTCs C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00Pa30BaATEIbHBIX TEXHOJIOIHH.

ObecneunBaercs A0CTyN K WH(GOPMAIMOHHBIM U OMOIHOrpadMuecKuM pecypcaM B CETH
WutepHer Uil Kaxkaoro oOydaromierocs B (opMmax, aJalTHPOBAHHBIX K OIPAaHUYEHUSIM HX
3JI0POBBSI U BOCTIPHSITUS MHPOPMALIUH:

1) JUTSL CHEMBIX U CIIA00BUIALIINX

— B IICUYaTHON ()OpME yBETUUYCHHBIM IIPUPTOM;

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

2) TS TIIYXHX M C1a00CIBIIIAIINX

— B IIEUaTHOM Qopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) U1 00yYaroIuXxcs ¢ HapyLIEHUsIMU OIIOPHO-/IBUraTeIbHOTO arlapara:

— B [IEYAaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME YUEBHOI'O I[TPOLIECCA

VY4eOHble 3aHATHS TPOBOJATCS B 4-M yueOHOM Kopityce 1o aapecy np. Tearpaibhsbiii, 13,
r. Jlonenk. Jlns npoBeneHust 1abOpaTOPHBIX 3aHATUN TpedyeTcs ayauTopHs, 0o0opyroBaHHAs
MEJIOBOM MM MapKEepHOW JOCKOW, MyJIbTUMEIUNHBIM MPOEKTOp U 3KpaH, HOYTOYK, KOMILJIEKT
yueOHoIl Mebenu A CTYIeHTOB, pabouee MecTo npenoaBarens. Beixon B IHTEpHET MpoBOAHOM
WK ¢ ucnoib3oBanueM Wi-Fi.

Jlist caMOCTOSITEIbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OmOnuoTekM yHHMBEpPCUTETa M APYTUX AJIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-MeTOIMUecKoe oOecreyeHne, NpeACTaBICHHOe B Y4eOHO-METOIUYECKOM KaOuHeTe
['maBHOTO KOpITyCa (ayn.405).

OOyuaronecss HUMEIOT BO3MOXHOCTb — HCIIONB30BaTh y4eOHBbIE MaTepHajbl IO
JTUCIIUTIINHE, pa3MenieHHble Ha tiatdopme Moodle IleHTpa muctaHimoHHOTO OOpa3OBaHMS
OI'bOY BO «/lonl'Y». IIpu u3yyeHUn AUCUMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHEe U
JUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

C  ucmonp30BaHMEM  pecypcoB  IUIAaT(GOPMBI  JTUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYIIUH KOHTPOJIb 3HAHUW OOydaroluXcs Ha OCHOBE TECTUPOBAHUS U
IPOBEPKU PE3YIBTATOB CAMOCTOSATEIBHOM pabOoThI.

11. PEKOMEHAYEMAS JINTEPATYPA
11.1 OcHoBHas nuTEeparypa
1. Unwun, B. A. OCHOBBI MaTEMAaTUYECKOTO aHamu3a : [ Yueb. misa dus.
cnienuaabHOCTel u cienranibHOCTH "[Ipuki. maremaruka”. Y. 1/ B. A. Unweun, O. I'. [To3nsk. —
4-e m3a. — M.: Hayka, 1982. — 616 c.
2. JHemupnosud, b. I1. COopHUK 33124 U yIIpakKHEHH IO MAaTEMAaTHYECKOMY aHAJIH3Y:
yue6. mocobue mist By30B / b. I1. JlemunoBud. — M. : ACT: Actpens, [2009]. — 558 c.
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3. Hayunas snexrponnas 6ubmoreka «KudepJlenunkay: caidit / Acconmarnust «OTKpbITas
Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mgoctyna:
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2016- . — URL.: http://library.donnu.ru/ (nara oopamenus: 01.09.2023). — Pesxxum moctyma:
cBOOOHBIN. — TeKCT: ANEeKTPOHHBIH.

7. DaextpoHHbIi katanor Hayunoit 6ubnuorexku Joul'V: pasnen caitra / Hb Jloul'Y. —
Tekcr: anextponnsiit / DBC loul'Y: caitr. — URL: http://library.donnu.ru/catalog/ (nata
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JIOKYMEHTHBI — JiJ1s 1toas3oBarenen JJonl'y.
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13. IIPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnopatuBHas auuensus oY Ne 46484614)

2. Microsoft Office (koprmopatuBHas numen3us oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsl Dream Spark amst BeicIInX y4eOHBIX
3aBeJIeHUH)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszuu GPL, Apache,
BSD m1s1 cBOOOAHOTO MPOTPAMMHOTO 0OECTICUCHHS).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/

