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PaGovas mporpamma aucimmiaEs! «MaTeMaTHIeCKHI aHATM3Y 17 olydaromuxcs 1o
Hanpasyenuio noxarorosku 28.03.03 Hanomarepuansr (IIpoduis nogrorosku: Harnomarepuarsr),
COcTaBNeHa Ha OcHOBaHHH (DenepalbHOro TrOCYJapCTBEHHOIO 06Pa3OBATENHHOTO CTAHIAPTA
BBICIIETO 06pasoBanys — OakaTaBpuar 1o HarpaBIeHHIO TOArOTOBKH 28.03.03 Hanomarepuaisr,
YTBEPKIEHHOrO NprKkazoM Munucrepersa o6pazoBanus u Haykn Poccuiickoit ®enepamus ot 22
centsidps 2017 r. Ne 968 (¢ m3m. m mom.), Ilopsiaka OpraHM3amMM M OCYIIECTBIEHHS
06pa3oBaTeNbHON NEATENHHOCTH 110 00Pa3OBaTENbHEIM IPOrPaMMAaM BBICLIETO obpazoBanus —
nporpamMmam  GakalaBpuara, IPOTpaMMaM — CTICHHATIHTETa, MPOTPAMMAM — MArHCTPATYpbI,
YTBEPHKACHHOTO TPHKA30M MMUHHMCTEPCTBA HAyKH M BBICHIEr0 00pa3oBaHms Poccuiickoii
®Genepanyun ot 06 anpens 2021 1. Ne 245 (¢ U3M. H JOIL.), B COOTBETCTBHHE C Y4eOHBIM IUTAHOM,
yTBepKaeHHbIM YueHbM coBeToM PI'BOY BO «lonl'V» mrs maGopa 2024 roza.
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1. MECTO JUCLIUIUINHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMEI

1.1. TpebGoBaHus K npenBapuUTEIbHON MOATOTOBKE 00yYarOUIMXCs, IPEAIIECTBYIOLINE
U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBACTCS U3yUEHHE JAHHOM:

0a30Basi MOATOTOBKA 10 MaTeMaTHKe B 00BbEME POTpaMMBbl CPETHEH LITKOJIBI;

JUCLUIUIMHBl MpOrpaMMbl OakajaBpuaTa: 3J€MEHTapHas MaTeMaTHKa, aHaJIUTU4ecKas
reoMeTpHsl, JMHEHHas anredpa.

1.2.  JlucuumuiuHbl, Ui KOTOPBIX OCBOCHHME JIAHHOM AMCLUIUIMHBI HEOOXOAMMO Kak
IPEIIECTBYIOLICE:

nuddepeHranbHbIe ypaBHEHN, METO/Ibl MATEMaTHUECKON (PU3UKHU, TEOPHSL BEPOSITHOCTH
Y MaTeMaTUYecKasi CTAaTUCTUKA, TEH30PHBII aHAJIU3.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas xapakTepucTUKa

3HaueHue nokaszarens
28.03.03 Hanomatepuains (IIporpamma
OakanaBpuata: 28.03.03 Hanomarepuab)
b1.5.M2.1 Maremarnueckuii aHainu3

HanmeHoBaHuUe MoKa3aTess
Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl

Iudp 1 Ha3BaHUE B COOTBETCTBUH C
y4eOHBIM TUIAHOM

YacTts 00pa3oBaTeIbHON MPOrpaMMBbl
KosmmuecTBo 3a4eTHBIX eMHMIL / BCETO YacOB

bazosag uactn

8 /288

2.2.  Pacnpenenenue yacoB 1o popmam U neproaaM o0ydeHus

OO011ee KOJIMYECTBO 4acOB
o = CaMOCTOSI-
dopma 2l @ o
| € | mekmu- | mabopa- | TMPaKTH- | TEILHOM dopma
00yUeHHsI AN BCETO
8 | OHHBIX | TOPHBIX | YECKHX | pabOThHI + KOHTPOJIS
KOHTPOJTH
OuHas 1 1 30 — 30 71 131 JK3aMeH
Ounas 1 2 34 - 51 72 157 J3K3aMeH
Ounas, Bcero 64 - 81 143 288

3. HEJIN JUCHUTIJIMHBI

OcBoeHMe CTyJeHTaMH MOHATUH M METOJ0B MaTeMaTHYECKOro aHajau3a; (popMHUpOBaHUE
YPOBHSI MaTeMaTUYECKOM KyJIbTYpbI, JOCTaTOYHOTO U HOHUMAHHUS M YCBOEHHUS MOCIIEAYIOIINX
KypCOB, OCHOBaHHBIX Ha KOHLEILMU HENPEPBIBHOCTH; pa3BUTHUE JIOTMYECKOIO U
ITOPUTMUYECKOTO MBILIUIEHNUS; OBJIaJICHHE METOJaMH MaTEMaTUYECKUX UCCIIEJOBaHUM, KOTOpbIE
00yyaroImuiicss MOXET NMPUMEHUTh B CBOEH 00JacTH; (OPMHPOBAHUE Yy CTYAEHTOB HAYyYHOTO
MOJIX0/1a.

4. KOMITETEHIIMM OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU TTPOI'PAMMEBI, X MH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHU A

4.1. KomnereHiuun



Komnerenmmu Nupukatopel Pesynbrarel o0ydeHus

OIIK-1. Coocoben OIIK-1.1.

OIIK-1.1.1. O6namaer 6a30BLIMU 3HAHMSIMH,

pelarh 3a1ayu [Ipumensier 6a30Bble | MOJTYYSHHBIMH B 00JaCTH MaTEMaTHUYECKUX U
npodeccHoHATLHON | 3HAHUS, TIOJTy4YeHHBbIC | (MJIM) €CTECTBCHHBIX HAYK.

JCATCIIBHOCTH Ha B o0JtacTu

OIIK-1.1.2. YmMmeer wucmoonap3oBark 0a30BbIE

OCHOBC IIPUMCHCHU A MaAaTCMaTHYCCKUX U 3HaHH, IMMOJTY4YCHHBIC B o0ractu
€CTCCTBECHHOHAYYHEBIX | €CTECCTBCHHBIX HAYK MaTEMAaTHYCCKUX U (I/IJ'II/I) €CTCCTBCHHBIX HAaYK

1 OOLIEMHKEHEPHBIX
3HAHWH, METOJIOB

B IPO(eCCUOHATBHOM I TETLHOCTH.
OIIK-1.1.3. mMeeT HaBBIKKM BBIOOpAa METOIOB

MaTeMaTH4eCKOI0 pelieHus 3a1a4y npodeccnoHaIbHOM
aHanu3a u NESTEJIbHOCTH HAa  OCHOBE  IOJYYEHHBIX
MOJIETTUPOBAHUSI. TEOPETUYECKUX 3HAHUU.
OIIK-1.2. OIIK-1.2.1. 3HaeT OCHOBHBIC TOHSTHS,
Ucnonw3yet npu (bakTbl, KOHIENIWW, MPUHLHUIBI TEOPH
peleHnmn MaTeMaTU4ecKnX U (WIH) €CTECTBEHHBIX;
npodeccuoHanbHbIX | 0a30BBIN MaTeMaTH4eCKUn ammapar,
3a7a4 3HaHUA, CBSI3aHHBIM C IPUKIAJHOM MAaTEMAaTHKON H
MOJIy4YEHHBIE B nH(pOpPMaTUKON
oOnactu OIIK-1.2.2. Ymeer HPUMEHSTD
MaTeMaTHYeCKHUX U dbyHIaMeHTallbHbIE 3HAHUS, TOJy4YCHHBIC B
€CTECTBEHHBIX HaYK obnactu MaTeMaTUYECKUX u ()
€CTECTBEHHBIX HayK B Mpo(eccHOHANbHOM
JESTEJIbHOCTH K  PEIHICHHI0O KOHKPETHBIX
3ajad.
OIIK-1.2.3. Bnanmeer HaBBIKAMH pPELICHHS
3a71a4 B IpoeCCUOHATIBHOM eATEIbHOCTH Ha
OCHOBE (byHIaMeHTaJIbHbIX 3HAHWH,
MOJyYeHHBIX B 00JacCTH MaTeMaTU4YeCKUX H
(W) eCTECTBEHHBIX HAYK
o. I[TPOT'PAMMA JJUCHUTTIJIMHBI

HasBanue teMnl

Kpatkoe conepxanue TeMbl (BOIPOCH TEMbI)

Pazpnen 1. Uucnosas nocnegoBarebHOCTb. DYHKIUA

YucaoBbIe MOCIEA0BATEILHOCTH
U UX CBOMCTBa

OCHOBHI)IC CBCIICHUSA O I[Gf/iCTBHTGJ'II:HI;IX qucJax. qI/ICJ'IOBaSI
MOCJIEI0BATEIbHOCTh. OTPaHUUYEHHOCTh MOCIE0BATENBHO
ctu. beckoHeuHo Majiple W OECKOHEUHO OOJIBIINE
MMOCJIEIOBATEILHOCTH W MX cBoWcTBa. Cxongmmecs
MOCJIENOBATEIIbHOCTH M WX CBOMCTBAa. MOHOTOHHEBIE
IMOCJIEIOBAaTENLHOCTH. UHCIIO0 €.

@yHKIMA OJHOW TEpEMEHOMN

[Tonsitue ¢ynknuu. Pasnuuapie  cmocoObl  3amaHus
¢ynkunu. KoopamnatHas miockocts. I'paduk dyHKIMH.
Cnoxnast ¢ynakius. [Ipenen ¢ynkmuu B Touke. OCHOBHBIE
CBOMcTBa (yHKLUH, KOTOphle UMEIOT mnpenen. [lepolii u
BTOpOI1 3ameuaTesbHble npenaesbl. CpaBHEeHHE OECKOHEYHO
ManblX (yHKIMA. OnpeneneHne HENPEepbIBHOCTH B TOYKE.
CaolicTBa HEMpepbIBHBIX B Touke (yHKIUHN. Touku pa3pbiBa
U ux kiaccupukanus. HempephlBHOCTh  OCHOBHBIX
AJIEMEHTAPHBIX byHKIHA. CaoiicTBa byHKIHH,
HENpepheIBHBIX ~ Ha  oTpe3ke.  CyliecTBoBaHME WU
HETMPEPHIBHOCTh 00pAaTHON (hYHKIIUH.




5

Paznen 2. IlpousBoaHast 1 ee NpUMEHEHUE

[IpousBoaHas

®dusuyeckue 3a4aud, KOTOpPHIE MPUBOAIT K IOHATHUIO
npousBoAHON. OrnpeneneHre MNPOU3BOJHON. YpaBHEHUE
KacaTeJIbHOM M HOpMalIM B TOuYke. Panuyc KpUBHU3HBL
OU3NYECKUT M TEOMETPUYECKHI CMBICT MPOU3BOJIHOU
Huddepenuupyemocts ¢pynkuuu B Touke. Auddepennunan
u ero cpoiicTBa. PU3NYECKUN U F€OMETPUUYECKHUI CMBICI
muddepeHnmana. [IpaBuna Qg epeHIpOBaHUSI.
[TpousBoaHbIX AneMeHTapHbIX QyHkuuid. [IponsBogHas ot
napaMeTPUYECcKy 331aHHON U HESIBHO 3a/IaHHON (QYHKITUH.

Teopembl o cpenneM mist qudpepeHIUpPyeMbIX (YHKIIAN.
Teopembr @epma, Posuns, Jlarpanxka, Kommu. IIpoussoansie
u muddepennuansl Beicuiero nopsaka. [Ipasumno Jlonurans.
@®opmyna Teiinopa. [IpuOmmkeHHbIE BBIYHCICHUS C
nomotipio hopmynel Teinopa.

HccnenoBanme QyHKINH

MOHOTOHHOCTB U €€ IPU3HAKHU.

DKcTpeMyM U ero npusHaku. HauOosnbliee 1 HauMeHblIee
3HayeHus1 (yHKIWA. BBIMyKIOCTP W TOYKM Teperuda.
Acumnrotsl rpapuka ¢pynkuuu. [locrpoenue rpadukos c
MMOMOIIBIO TPOU3BOTHOM.

Paznen 3. Heonpenenéuuslii, onpeneaéHHbli, HECOOCTBEHHBIN HHTETPasIbl. Psibl.

Heonpenenéunpiii uHTErpan

[Tonsitue mepBooOpa3Hoii. HeonpenenéHHpli MHTETpan U
€ro cBoMcTBa. IHTErpupoBaHre HEKOTOPBIX AJIEMEHTAPHBIX
¢byuknuii. Tabnuma wuHTerpanioB. (OCHOBHBIE METObBI
WHTETPUPOBAHMUSL.

OnpenenéHublii 1
HECOOCTBEHHBIN HHTETPaJIbI

[Tonsatue onpenenéHHoro wuHrerpana. MHrerpanbHble
cyMMbl, cymmbl J{apOy. Kitaccel nHTErpupyeMbIx GyHKIIHMM.
OcHOBHBIE CBOWCTBA ONpeAEIEHHOr0 nHTerpana. Marerpan
C IEpEMEHHBIM BEpXHHUM IpezenoMm, ¢opmyna HeroroHa-
JleiiOHuna. I'eomeTpruyeckue U (QU3NUECKUE MPHIOKEHHS
onpenenéHHoro uHrerpana. Murerpan no OeckoHeYHOMY
OpoMeXyTKy. MHTerpam OT HEOrpaHMYeHHOH (QyHKIMH.
Wurerpan Ilyaccona.

Psannr

Yucnosele psabl. AOCOMIOTHAs M YCJIOBHAsl CXOIUMOCTb.
OcHOBHBIE TPU3HAKK CXOAUMOCTH. DYyHKIMOHAJIbHBIE
MIOCJIEZI0BATENBHOCTH U pAlbl. PaBHOMEpHAs CXOIUMOCTD.
CrenenHoit psia, obnacth ero cxomaumoctu. OCHOBHBIE
CBOMCTBAa CTENEeHHBIX psanoB. IloHarue psaga Dypse.
OpTOroHanbHOCTh TPUTOHOMETPUUECKOMN CUCTEMBI.
OcHoBHasi TeopemMa 0 CXOJUMOCTH TPUTOHOMETPUYECKOIO
psaaa @ypee. Paznoxenne pynkunu B psig Pypove. UnTerpan
®ypse. [IpeobpazoBanne Pypbe.

Paznen 4. ®ynkuuun MHOTUX nepeMeHHBIX. KpaTHble, KpUBOJIMHEWHBIE, TOBEPXHOCTHBIE

HHTCI'paJibl.

@YHKIINA MHOTHX ITEPEMEHHBIX

[TonsiTue QyHKIMM MHOTMX IepeMeHHbIX. [lpexen
¢ynkunu. HenpepbiBHOCTh.  YacTHBIE  NPOU3BOIHEBIE.
Huddepenunpyemocts.  KacatenbHas  MIOCKOCTh |
HopMmanib. JluddepeHuupyeMocTb CIOXKHBIX  (PYHKIUH.
3ameHa IIEPEMEHHBIX. [Tonnsit muddepeHnnan.
[TponsBonHas u guddepeHnransl  BBICIIAX TMTOPSIKOB.
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[IpousBogHas Mo HampaBieHUIO. ['pagueHT. DKCTpeMyM
(YHKIIMY MHOTHX NTEPEMEHHBIX.

OJIEMEHTHI
aHajmsa

KOMIIJICKCHOT'O

[ToHATHE KOMILJIEKCHOTO Yucia, (OpMbI €ro 3aIlucH.
KomriekcHast miockocTs. Anredpa KOMIIJIEKCHBIX YHCEL.
W3BieyeHne  KOpHA U3 KOMIUIEKCHOTO  YHCIA.
KoMiutekcHO3HaYHBIE ¢byHKINN JIEHCTBUTEIILHOTO
HNEPEMEHHOI0. DJIeMEeHTapHble (YHKIMM KOMIUIEKCHOTO
NEPEMEHHOT0. AHAINTHYECKAs! PYHKIIHSI.

Kpartnsie,

KpHUBOJIMHEHHbIE

MMOBCPXHOCTHBIC MHTCIPAJIbI

n

JIBoliHbIE WHTErpajisl W HMX OCHOBHBIE CBOWCTBA.
Belunciienye IBOMHBIX MHTETPAJIOB. TpONHBIE MHTETPAIbL,
UX CBOMCTBA M CIOCOOBI BBIYHCIIECHUS. 3ameHa
IIEPEMEHHBIX. I'eomeTrpuueckue u dusnueckue
npwiokeHus. KpuBonuHelHble MHTETPAJIbl, UX CBOMCTBA U
BblurciaeHue. [1oBepXHOCTHBIE MHTETpallbl, UX CBOMCTBA U
BbiunciacHue. Pusndeckas wuHTepnperanys. PDPopmyssl
I'puna, Ctokca, OcTporpaackoro. D1eMeHTbl TEOPUH TOJISL.

Omneparop [amunerona. IloTok, auBepreHIuUs, PpOTOP
BEKTOPHOTO TOJISI.
6. CTPYKTYPA U COAEPXXAHUE JUCHUIJINHBI
6.1. ®dopma oOyuenus — ounas, Kypc — 1, cemectp — 1
HaumeHnoBanust pa3aenoB u TeM Rosuaectso acos
Jlexn. | JlaGop. | Ilpakt. | CPC+K | Bceero
Paznen 1. UncaoBas 15 - 15 35 65
N0CJ1e/10BaTeJbHOCTh. DYHKIHA
YucnoBbIe IOCIEI0BATEIIBHOCTH M X 8 - 8 17 33
CBOMCTBA.
DYHKIUS OJHOU MEPEMEHOM. 7 - 7 18 32
Pasnea 2. IIpon3BogHas U ee NPUMEHEHHE 15 - 15 36 66
IIpousBoHas 8 - 8 18 34
UccnepoBanue GpyHKInm 7 - 7 18 32
HUTOTI'O 3A CEMECTP 30 - 30 71 131
6.2. ®opma oOyueHus — ouHas, Kypc — 1, cemectp — 2
HaumenoBanust pa3aenoB u Tem Konmiectso qacos
Jlexu. | Jla6op. | Ilpakr. | CPC+K | Beero
Pa3nen 3. Heonpenenénubii, 17 - 26 36 79
onpeaeJéHHbI, HeCOOCTBEHHbIH
UHTerpaJbl. Paasbl.
Heonpenenénuelii nHTErpan 6 - 10 12 28
OrnpenenéHHpIi 1 HECOOCTBEHHBIN 6 - 8 12 26
WHTETPaIbI
Paner 5 - 8 12 25
Pa3nes 4. DyHknuu MHOTHX NIepeMEHHbIX. 17 - 25 36 78
KpartHble, KpuBoJIMHEIHbIE,
NMOBEPXHOCTHbIE HHTErPAJIbI.
ODYHKIIMY MHOTUX MEPEMEHHBIX 6 - 10 12 28
DJIEMEHTHI KOMIUIEKCHOT'O aHaJIn3a 5 - 7 12 24




Kpartnsie, KpuBOIMHEHHBIC U 6 - 8 12 26
MTOBCPXHOCTHBIC MHTCI'PAJIbI

HUTOI'O 3A CEMECTP 34 - 51 72 157
NUTOIO 1O KOMITIOHEHTY OIIOII 64 - 81 143 288

CoNoR~wWNE

©CoNoR~wWNE

OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpOJIbHBIE BOIIPOCHI

Pa3nen 1. Yucnosas nocnenoBaTenbHOCTh. DyHKIUS.

YucnoBble NOCIE0BATEIBHOCTU U UX OTPAaHUYEHHOCTb.

beckoneuHo Masbie 1 OECKOHEYHO OOJIBIINE ITOCIIEeI0BATEIbHOCTH M X CBOMCTBA.
Cxopsmmecs mociae0BaTeIbHOCTH U UX CBOICTBA.

CaoiicTBa npeieIbHOrO Nepexo/ia B HEPaBeHCTBAX.

MOHOTOHHBIE [TOCIE0BATEIBHOCTH.

[TonsTue GyHKIMM, CIOCOOBI €€ 3a/1aHusl.

[Tpenen pyHkuMU B TOUKE.

HenpepbIBHOCTD PyHKIMH.

Touku pa3peiBa QYHKIUHN U UX KIaccu(UKAIUS.

. OrpaHn4eHHble U MOHOTOHHBIE (DYHKIIHH.

. CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIHIA. DKBUBAJICHTHBIC ()YHKIINH.
. [lepBblii 3aMeUaTesIbHBIN TPEACI.

. Bropoii 3ameqarenbHbIi Ipeael.

Paznen 2. IlponsBoaHast U ee NpUMeHEHHeE.

[TpousBoaHas GyHKIMH, €€ TEOMETPUUECKUI CMBICI.
JuddepenumpyeMocTs GYHKIUU B TOUKE.

Huddepennman Gyakuun 1-ro nopsiaxa.

[Tpon3BoiHBIE NIEMEHTAPHBIX (QYHKINH.

CnoxHas pyHkuus u e€ quddepeHIMpyeMOCTb.

ObparHas ¢pyHkuus u e€ 1uddepeHunpyemMocTb.

Juddepennunansl BHICIINX TOPSAKOB.

®opmyna Teinopa.

Touxu nokanpHOrO 3KcTpeMymMa. Heo6xonumoe ycioBue 3kcTpemMmyma.

. JlocTaToYHbBIE YCIIOBHSI KCTPEMYyMaA.

. Beimykiocts rpaduka GyHKIMH.

. Touku neperuba rpaduka GpyHKIMH.

. AcuMNTOTHI rpaduka QyHKIMH.

. Teopema Pous.

. Teopema Jlarpanxa.

. YcnoBre MOHOTOHHOCTH (DYHKIIMU Ha WHTEpBAJIE.

Paznen 3. Heonpenen€uuelii, onpenenéHHbIN, HeCOOCTBEHHBIN HHTErpabl. Psabl.

[TonsiTue nepBooOpa3HOM.
Heonpenen€nHplil THTETpal U €ro CBOMCTBA.




3. TloHsaTtue onpenenéHHOro HHTErpana

4. HeoOxoauMoe ycloBHE HHTETPUPYEMOCTH (DYHKITHH.

5. BepxHue u HUXKHUE UHTETpajbHbIE CyMMBI H UX CBOMCTBA.

6. HeoOxoanMoe u 10CTaTOYHOE YCIOBUE HHTETPUPYEMOCTH (PYHKIIMH.
7. Kuaccel HHTETpUpYeMbIX (PYHKITUH.

8. HHrerpan ¢ mepeMEeHHBIM BEPXHUM TIPEIEIIOM.

9. dopmyna Herorona-JIeitOuuma. Teopema o cpelHeM 3HAUCHHH.

10. [TonsiTHE MHTETpaNa Mo 6ECKOHEYHOMY ITPOMEKYTKY.

11. TlonsiTe MHTETpaAIA OT HEOTPAHUICHHOW (PYHKITHH.

12. OcHOBHBIE CBOICTBA ONPEIEIEHHOTO HHTETpaIa.

13. Copsamasiemas kpuBas. /JlocraTouHoe yciioBUE CHIPSAMIISIEMOCTH.

14. IInomanb KpUBOIMHENHOTO CEKTOPA.

13. ®uznueckoe NpUIOKEHUE ONPEAEIEHHOTO UHTErpaa.

14. CxonuMoCTh YUCIIOBOIO psija.

15. YucnoBble psibl ¢ HEOTPULATEILHBIMY YICHAMHU, IPU3HAKU CXOJAUMOCTH.
16. 3nakouepenyronecs yuciaoBbie psapl. [Ipusnak JleiiOHuma.

17. CrenenHo# psix u 06sacThb ero cxoaumoctu. Teopema Komu-A namapa.
18. Paznoxxenne GyHKIIMU B CTEIIEHHOM psin. Dopmyia Diinepa.

19. [lepuoauueckre pyHKINU U UX CBOICTBA.

20. TpuronoMmeTrpuyeckas CUCTEMa U €€ OPTOTOHAIBHOCTh. P Dypre.
21. Paznoxenue B psig Oypbe YETHBIX U HEUETHBIX (QDYHKIUH.

22. Unrerpan @ypee.

23. IIpeoOpa3zoBanue Dypee.

Paznen 4. ®yHKkuuu MHOrux nepeMeHHbIX. KpaTHble, KpUBOJIMHEWHbBIE, TOBEPXHOCTHBIE
WHTErPAJIbIL.

[TonsiTie MHOTOMEPHOTO MPOCTpaHCTBA. DYHKIMS MHOTUX [TEPEMEHHBIX.
Yacrasle nmpoussogusie PMII.

Hudpepenunpyemocts DMII.

WNuBapuanTHOCTH (hopMBbl iepBoro auddepeniuana GMIIL.
[TpousBoHas Mo HanpaBiIeHUIO. [’ paueHT.

KommnekcHble uncna, popMbl UX 3aMucH.

Anre6pa KOMIUJIEKCHBIX YHCEN.

OneMeHTapHble GYHKIIUN KOMIIJIEKCHOTO IIEPEMEHHOTO.
AHanutnueckue QyHKIUH.

0. [TonsiTre 1BOITHOTO MHTETpAA.

11. 3amena nepeMeHHbIX B IBOTHOM HHTETpaIe.

12. TlonsiTHE TPOHHOTO UHTErpaa.

13. KpuBOJIMHEHHBIN HHTETPANT TIEPBOTO POJaA .

14. KpuBoaMHEHHBIN HHTETpall BTOPOTO poJia.

15. TlonsiTE MOBEPXHOCTHOTO MHTETpaja MePBOro poja.

16. IloHsATHE MOBEPXHOCTHOTO HHTETpajia BTOPOTo poja.

17. [1oTOK BEKTOPHOTO TOJISL.

18. JluBepreH1yst BEKTOPHOTO OIS,

19. Potop BEKTOPHOTO TOJISI.

BOoo~NoOR~WNE

7.2.  Tewmbl mUCbMEHHBIX PaboOT (TUITBI 3a/1a4)
KonTtposnbHble paboThl IO MPaKTUKE TEMaM:

— YKCJI0Bas MOCIIE0BATENBbHOCTD;

— MPOW3BOJIHAS U €€ IPUMEHEHUE;

— HEONPEEIEHHBIN, OIIPENEIEHHBIN UHTETPAIIbL;



— (pyHKIIMM MHOTUX NEPEMEHHBIX.
— KpaTHbIE, KPUBOJIMHEWHBIE, IOBEPXHOCTHBIE UHTEIPaAIbl;
— pAIBL

KonTtponbHas paboTa mo mHpoBEpKE TEOPETUYECKUX 3HAHMA — IO BCEM TEMaM, C
MCIIOJIb30BAHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.3.  OOpaser colepaHusg 3K3aMEHAIlMOHHOTO Owiera (MpU HAIMYMK SK3aMEHa 10
JTUCIIUATIIINHE)
JloHenkuii rocyJapCTBEHHBIN YHUBEPCUTET
DU3NKO-TEeXHUYECKUNA (PaKyIbTET
Kadenpa maremaTuaeckoit hpu3uku

[IporpamMma Bbiciiero o0pazoBaHus [Iporpamma GakanaBpuara
Hanpasienue moaroToBku 28.03.03 Hanomarepuabl
[Tpoduis moaroTOBKM Hanomarepuanst
KBanuduxanms bakanasp

®dopma 00yueHus Ounas

Cemectp 1

Hucrumimna Maremarudeckuii aHaimus

IK3aMeHAHOHHBIN ouiter Ne 1

1. Cxopgammecs ociaen0BaTeNbHOCTA U UX CBOMCTBA.
2. Cnoxnas ¢pynkuus u e€ nuddepeHunpyemMocTb.

_ 3-yx-1
3. Haiitu npeaen GpyHKIuM a) IimX—Jr:L ,6) lim———
x->1 x—1 x-10  x—=10

4. Paznoxuts pyaxuuio f(X) = x3 +11x% +3x—1 mo crermensim (x+2).

YTBepxKACHO Ha 3acelaHuu kadenpsl MaTeMaTU4eCKOU busukwy,
npotokoi Ne ot 202 1.
3aBeayromuii kadenpoit T.E. [Tacenkas
DK3aMeHaTop JI.B. Jlo3oBas

B cnywae BeneHus yueOHOro rmpoiiecca ¢ UCHOJIb30BAaHUEM 3JIEKTPOHHOTO OOY4YEeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJep)KaHue OujeTa MOKET OTIHYAThCS OT
MIPUBEJICHHOTO.

8. PACITIPEAEJIEHME BAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYUAIOIINECA

OO6mrast olleHKa 3HAHWA OOYYAIOIIUXCS MO JUCHUIUIMHE TpoBoauTcs 1o 100-6ammpHOM
[IKAJI€ HCXOJl M3 MaKCUMyMa, MPHUBEACHHOro B Tabmuie Huxke. OpraHu3alioHHO-y4deOHas
paboTa B ayAWTOPUU OIICHUBAETCS HA OCHOBE TAKWX KPUTEPHEB KaK IMOCENIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KAaYECTBEHHOE BBIMIOJIHEHUE JOMAIHUX 3aJaHUM, aKTUBHOCTH BO BpeMs
MPOBEJCHUS JIEKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydacTHe B OOCYKIEHHHM TEKYLIero u
MPOMIEHHOT0 MaTepuania, pereHue 3a1ad 1 T.11.).
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8.1. Cewmectp 1, ounas popma oOydeHUs
Howmepa pa3znenos Bunger pabot Makcumasbroe
KOJINYECTBO 0aJIIOB
Opranu3anioHHO-y4eOHast paboTa B Ay TMTOPUH 10
CamocTosiTenbHas paboTa 5)
1 KonTponbHble paboThl IO MPAKTHKE 10
KonTposnbHas paboTa no TeopeTHuecKoMy 5
MaTepuany
Opranu3annoHHO-y4eOHast paboTa B Ay TMTOPUH 10
CamocTosiTenbHas paboTa 5)
2 KoHTtposibHBIE pabOTHI MO TPAKTUKE 10
KonTtponbHast paboTa o TeOpeTHIeCKOMY 5
MaTepuany
UTOI'O 60
DK3aMeH 40
OOt UTOT 33 CEMECTP 100
8.2.  Cemectp 2, ounas popma 00ydeHUs
Howmepa pasnenos Bunsr pabot Marxcimarbroe
KOJIMYECTBO OaJIJIOB
OpranuzalinoHHO-y4ebHas paboTa B ayAUTOPUH 10
CamocrosiTenbHas paboTa 5)
3 KoHTposbHbIEe pabOThI IO IPAKTHKE 10
KonTponbHas paboTa no TeopeTHIecKOMY 5
MaTepuany
Opranu3annoHHO-yuyeOHas paboTa B ayIMTOPHH 10
CamocTosiTenbHas paboTa 5)
4 KoHTposbHbIE pabOTHI IO MPAKTHKE 10
KonTtponpHast pabota o TeOpeTH4ecKoMy 5
MaTepuany
UTOTI'O 60
DK3aMeH 40
OO0t UTOT 32 CEMeCTp 100

CooTBeTCTBHUE 0AJIIOB OIIEHKE

KoMiecTEO GAILIOn O1eHKa 110 nATHOAJUILHON LIKaJIEe
s 100 ECTS | DOx3amen, nuddepeHnpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIIO 3a4TEHO
75-79 C 3a4YTEHO
70-74 D YIOBJIETBOPUTEILHO 3a9TCHO
60-69 E 3a4YTEHO
35-59 FX HEYJIOBJICTBOPUTEIHHO HC 3a9TCHO
0-34 F HE 3a4TE€HO
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9. OBECIIEYEHHME OGPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHYEHHBLIMU BO3MOXHOCTAMMU 310POBbBA 1 MTHBAJIMJIOB

B xozxe peanuzanuu QUCHUILTUHBI HCIIONB3YIOTCS CIEAYIOIINE TOTOIHUTEIbHBIE METOIbI
00y4YeHHsI, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs B
3aBHCHUMOCTH OT UX MHAMBHUAYAIbHBIX OCOOCHHOCTEH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

— JIeKUUU 0(hOpMIISIOTCA B BUJIE DJIEKTPOHHOT'O IOKYMEHTA, IOCTYITHOTO C IIOMOILBIO
KOMITBIOTEPA CO CHEIHMATM3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeueHHEM;

— JUIS ~ BBIIOJHEHHsS  3aJaHusi NOpU  HEOOXOAMMOCTH  IMPEAOCTaBISIeTCA
YBEIIMYMBAIOIIEE YCTPOUCTBO; BO3MOYKHO TAK)KE UCIOIb30BAHNE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JeKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MMCHbMEHHBIE 33JIJaHUS BBIIOJHSIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOM opMe;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBeJeHre B popMe TeCTUPOBAHUS.

3) UISL JIAL C HApYIIECHUSIMHA OTIOPHO-/IBUTATEIBHOTO anmapara:

— JeKUUU 0(hOpPMIIAIOTCA B BUJIE JIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C IIOMOIIBIO
KOMITHIOTEPA CO CHEIMATN3NPOBAHHBIM ITPOTPAMMHBIM 00eCIIeueHUEM;

— MMCbMEHHBIE 33JJaHUS BBIIOJHSIOTCS Ha KOMIIBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B YyCTHOU (pOpME MM BBIMTOJIHSIOTCS B MHUCHMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Tpu1 HEOOXOIMMOCTH MIPETyCMATPUBACTCS YBETMUYEHUE BPEMEHH JIJIs IOATOTOBKH OTBETA.

[Ipouenypa  mpoBeaeHHUS  MPOMEXKYTOUHOM  arrecTaluu Il O0yYarommxcs
YCTAHABJIMBACTCS C Y4YETOM WX HMHIMBUAYAIBHBIX TICHXO(U3MYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalusi MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypbl OIEHHBAHUS PE3YJIBTaTOB OOydYeHHS JIOIMYyCKaeTcs ¢
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst 1OCTyl K UHQOPMAIIMOHHBIM U Onbiuorpaduyeckum pecypcam B CETH
WuTepHeT Ui Kaxkaoro oOydaromierocs B ¢opmax, aJalTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0POBBSI ¥ BOCTIPHATHSI HH(POPMAITUH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM;

— B (hopMe 3EKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

— B IIEYaTHOM Qopme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

3) U1 00yYaroIuXcs ¢ HApYIIEHUSIMHU OIIOPHO-/IBUTaTeIbHOTO arapara:

— B IeUaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHME YUEBHOI'O ITPOLECCA

VYuebnsie 3ansaTus npoBoasaTcs B ['maBHom kopmyce ol (r. Honenk, mp. ['ypora, 6).
Jlnis mpoBenieHust 1a00paTOPHBIX 3aHATUH TpeOyeTcss ayauTopHsi, 000pyJoBaHHAs MEJIOBOM MM
MapKepHOH JT0CKOH, MyIbTUMEIUNHBINA TPOEKTOP U SKPaH, HOYTOYK, KOMILJIEKT yueOHON Mebenu
JUIs CTYIEHTOB, pabouee MeCTO IpernojaBaTelis, BbIXoa B VHTepHET — NPOBOJHON WM C
ucnons3oBanuem Wi-Fi.

Jist caMOCTOSITEIbHOM paboThl MCIONB3YIOTCS TEKCTOBBIE M 3JEKTPOHHBIE PECYpCHI
Hayunoii 6uOiMOTEKH yHUBEpPCHTETAa U JPYIHMX ODJIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
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ydaeOHO-MeTOoIMUecKoe olecreueHre, MpPeCTaBIeHHOE B Y4eOHO-METOAMYECKOM KaOWHETe
['maBHOTO KOpIyCa (ayn.405).

OOyuaromuecss HMMEIOT BO3MOXKHOCTh  HCIIONIb30BAaTh  y4eOHble MaTepuaibl IO
JTUCITUIIMHE, pa3MmenieHHbie Ha tiatrgopme Moodle LlenTpa mucTaHmuoHHOrO 00pazoBaHUs
®OI'BOY BO «loHI'Y». Ilpu u3ydeHUN AUCIUTIIMHBI MPUMEHSIOTCS JIEKTPOHHOE OOy4YeHHE U
JTUCTAaHIIMOHHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MIATGOPMbI  TUCTAHIIMOHHOTO  OOpa30BaHUA
OCYIIECCTBIISICTCS TEKYIIMHA KOHTPOJb 3HAHWU OOy4YaromMXcs Ha OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENILHOM paOOTHI.

11. PEKOMEHIAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa

1.  bepwman, I'. H. COopHuK 337124 110 KypCy MaTeMaTHYECKOT0 aHajIu3a : yueo. mocoodue
st By3oB / I'. H. bepman. - CII6. : Jlans : Cnen. uT., 2000. - 448 c.

2.  bynak, b. M. Kpatubie unterpansl u psiabl : yueb. g ¢pus. u Gus.-mar. ¢pak. yH-TOB
/ b. M. bynak, C. B. ®omuH. - 2-e u3n. - Mocksa : Hayka, 1967. - 608 c.

3.  Bunorpagosa, 1. A. Marematudeckuii aHanu3 B 337a4ax M yNpaXHEHUX : [ YueO.
nocooue st By3oB| / 1. A. Bunorpanosa, C. H. Onexnuk, B. A. CagoBamuuii. - M. : U31-BO
MI'Y, 1991. - 351,[1] c.

4. Jemupnosuy, b. I1. COopHuUK 33134 U ynpaXHEHUH 0 MaTEMaTUYECKOMY aHAIU3Y :
yue6. mocobue amns By3oB / b. I1. lemunosuu. - M. : ACT : Actpens, [2009]. - 558 c.

5. Hmemn, B. A. OcHOBB MaTeMaTH4eCKOro aHanmu3a : [Yuel. s ¢us.
crienuanbHOCTel M crienuanbHocTH "[Ipukit. matematuka". U. 1/ B. A. Unbun, O. I'. [1o3usk. - 4-
e u3l. - M. : Hayka, 1982. - 616 c.

6. UWnpun, B. A. OcHOBbl MarTeMaTH4ecKoro asaim3a : [YueOHHK mnsi ¢us.
cnenuanbHOCTe W crnenuanbHocT "[lpukn. maremartwka" yH-ToB]. U. 2 / B. A. Wibus,
O.I'. [lo3usk. - 2-e u3A. - M. : Hayka, 1980. - 447 c.

7. Kynpssues, Jles /. Kypc maremarnyeckoro ananusa : B 3 1. : [Vue0. s ¢pus.-mar.
U uHX.-¢u3. cnenuansHocteit By3os]. T. 1 /J1. 1. Kynpssues. - 2. uzn. - M. : Beicur. mk., 1988. -
712 c.

8.  Ilunos, I'. E. MaremaTnueckuii aHau3 : KOHEYHOMEPHBIE IMHEHHbIE IPOCTPAHCTBA
/ T'. E. lllunos. - Mockaa : Hayka, 1969. - 432 c.

11.2. JlomonHUTENIbHAS JIATEPATYPA

9. T'ycak, A. A. Marematuueckuit ananu3 u auddepenimanbapie ypaBHeHus : Crpas.
nocooOwue 1o perieHuro 3a1a4 / A. A. I'ycak. - 2-e u3a. - Munck : TerpaCucremc, 2001. - 414 c.

10. I[MumawyeB, B. C. Marematudeckuii ananu3 : Yueb. mocoOue s BY30B /
B.C. lllumaues. - M. : Bercmr. mxk., 1999. - 176 c.

11. Illumayes, B. C. Marematuyeckuii ananu3 : Teopus u npaktuka / B. C. [lunaues. -
Mockaa : [Ipoda, 2006. - 350 c.A. H. DnemenTs Teopun GyHKIINN 1 QYHKIIMOHAILHOTO aHaTN3a
/ A. H. Konmoropos, C. B. ®omus ; Mock. roc. - 7-¢ u3a. - M. : ®@uszmatiur, 2004. - 570 c.

12. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbhast JIEKTPOHHAasI onbaHMoTeKka (HOB): benepanbpHas
rocyiapcTBeHHass mH@popMarnmonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocyaapctBeHHas Oubianoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpareHus:

01.09.2023). — Pexxum noctyma: cBoOOIHBIN, moAnucka. HeoOxoquma ycTaHOBKa MPOrpaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.


https://rusneb.ru/
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2. eLIBRARY.RU: nay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum gocTyma: i aBTOPU30B.
MoJb30BaTeeh. —TeKCT: JIIEKTPOHHBIH.

3. Hayunast snextponnas OubOnuoreka «KubOepJlenmHkay: caiit / Accoruanms
«OtkpbITas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pesxxum poctyma:
cBOOOHBIN. — TeKCT: NMEKTPOHHBIH.

4. DNeKTPOHHO-OUOIMOTEeUHAS cucreMa «Jlanby»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: Ijisi aBTOPU30B.
nojb3oBaTesen. — TeKcT: 2JIeKTPOHHBII.

5. IBC IOpaiit: >nexTpoHHas 6ubnuoTeyHas cucrema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mara odpamienus: 01.09.2023). — Pesxxum 1ocTyna: Ui aBTOPU30B.
IIOJIb30BaTeseH. — TEeKCT: 2JIEKTPOHHBIMN.

6. DJ1eKTPOHHO-0ubmoTeuHast cuctema Jonl'Y: caiit / ®I'BOY BO «/lonl ' V». —

Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: 3IeKTPOHHBIM.
1. JJekTpoHHbI katajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiita / Hb

JouIl'Y. — Tekct: snekrponnsiii / DbC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(nata obpamenus: 01.09.2023). — Pexxum goctyna: MoucK CBOOOIHBIN, 2JIEKTPOHHbIE IOKYMEHTbI
— 11 monk3oBareneit Jonl'Y.

8. DaexTpounblii apxuB Jloul'Y: pa3gen caiita/ Hb JIonl'Y. — TekcT: 21eKTpOHHBIN
// 9BC HouIl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexxum
JIOCTYTIa: CBOOOIHBIH.

13. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnoparusnas nuuen3us o'y Ne 46484614)

2. Microsoft Office (kopropatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsl Dream Spark i1t BhICIINX y4eOHBIX
3aBe/IeHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iuuenszuun GPL, Apache,
BSD m1st cBo60HOTO MPOrpaMMHOTO OOeCTIeUeHUS).
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