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PABOYAS ITPOTPAMMA JAUCIUIIIMHBI

MATEMATHYECKHH AHAJIH3 1

VKpynHEeHHas Tpynia HanpasieHHH 44.00.00 OG6pazoBaHue M MeEJArorHYECKHe
NOArOTOBKH HAYKH
INporpamma Beiciuero 06pa3oBaHusa [Tporpamma GakanaBp1aTa
HanpagnieHue NOArOTOBKH 44.03.05 IMeparoruyeckoe obpaszoBaHHe
(c AByMS NPOGHUIAMH NMOATOTOBKH)
[Tpouns NOATOTOBKH Maremarika 1 HHbOpMATHKA
Ksanudukauus Bakanaep
®opma 0byyeHHA QuHas, 3a04Has

PaGoyas nporpaMMa ajjanTHpoBaHa JUls JHL
C OrpaHHYeHHbIMH BO3MOXHOCTAMH 3/0POBbS H HHBATH/OB

Jloneux 2024



Paboyas mporpamma mucmMniMHEel «MaremarHyeckudt amamuz_l» A
obyqarommmxcs mo HampaeneHHIo noaroroeku 44.03.05 Tleparoruueckoe obpaszopanue (¢
apyms npodunsmu noarotoBkH) (Ilpoduns: Maremaruka u uHdopMaTika), cocTaBlieHa
Ha ocHoBaHuM @emepanbHOro rocyaapcTBeHHoro obpa3oBaTeNbHOrO CTaHAapTa
Bhicmiero ofpaszoBaHus - OGakanaspHatr no HanpasneHnio noarotosku 44.03.05
Ilemarornyeckoe obpasoBanue (¢ ABYMA NPOQHIAMH NOArOTOBKH), YTBEPXKICHHOIO
npukazom MunncTepctBa obpasoBanus W Haykn Poccuiickoit  Pepepaunu
or 22 deppans 2018 r. Ne 125 (c u3m. u aon.), [Topsaxa opraHu3alii U OCYIIECTBICHHSA
o0pa3oBaTeNbHOM  JIEATENBHOCTH MO  00pa3oBaTeNbHEIM — MpPOrpamMMaM  BBICIIETO
obpasoBanHs — nporpammam GakanaBpuara, MporpaMMaM CHEIHATMTETa, MPOrpaMMaM
marucTpatypsl ot 06 anpens 2021 r. Ne 245 (¢ H3M. ¥ JI0N.), B COOTBETCTBHH C y4eOHBIM

IIAHOM, YTBEPKICHHBIM YuensiM cosetom @®I'BOY BO «Jloul'Y» mna Habopa
2024 ropa.

Paspaborumk:

npodeccop kKadeapsl BhICIIEH MAaTEMaTHKH H
METO/IHKH TIPENOJaBaHUA MATEMATHKH, JOKTOP

nej. HayK, JIOLEHT é B.A. Ilanos

Paboyas mnporpamma onobpeHa Ha 3acefanWH Kddeapel BBICIIEH MaTeMaTHKH H
METOJIMKH MPENOoIaBaHusi MaTeMaTHKH

[Tpotokon ot 26.03.2024 r. Ne 11

3asenyrommii kadeapoi ’%L&M. Ckada
COI'JTACOBAHO:
Jlexan ¢axynsTeTa MATEMATHKH H

HHGOPMALIHOHHBIX TEXHOJIOTHH
28.03.2024 r.

HU.A. MouceeHko

Vye6GHO-MeTOAMYeCKad KOMHCCHA (akylbTeTa MaTeMaTHKH H HHGOPMAHOHHEIX
TEXHOJIOTHH.

IMpotokon ot 27.03.2024 r. Ne 3
Ipencenarens %/ JI. K. Censixosa

PyKOBOAKTENH OCHOBHO#H NMpodecCHOHANBHOH

obpa3oBaTeIbHOM MPOrpaMMBl, /& 2
JI-p N/l Hayk, npod., 3a8. kad. BMuMIIM /—/ E.U. Cxada
26.03.2024 r.
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1. MECTO JJMCHUIUIMHBI B CTPYKTYPE OBPA30BATEJILHOM

[TPOI'PAMMBI
1.1. TpebGoBanus K npeIBapUTEIbHON [IOATOTOBKE oOydJaronmxcs,
MPEAIISCTBYIONUE W COMYTCTBYIOINIME JHCHUIUIMHBI, Ha  KOTOPBIX

OCHOBBIBACTCA U3YYCHUE JaHHOMU:

HEOOXOAMMBI 3HAaHMS M yMeEHUs, (opMuUpyeMmble B TpOIecce H3YUYEHUs
0011e00pa30BaTeNIbHBIX JUCLUILIMH «Anredpa W Hayana aHanuza», «l'‘eomerpus» B
npesienax cpeaHero (MOJHOro) obmero oOpa3oBaHUs, a TAKKE CONYMCMBYIOWUX
oucyunaun IPOrpaMMsbl OakanaBpuaTa: «Anredpa», «AHAIUTHYECKAs T€OMETPHSI».

1.2 lucuumuimHbl, KypcoBble pabOThl U MPAKTUKH, JUI KOTOPBIX OCBOSHHE JaHHOM

JUCLUIUIMHBI HEO0X0AUMO KaK IpeJIIIeCTBYIOLIEE!

«Marematnueckuit ananu3 2» «KomiulekcHbI aHanu3» «DyHKIMOHAIbHBIN
aHamu3y», «duddepenunanbHas reomerpus», «luddepeHuuanbuple  ypaBHEHU»,
«Teopust BeposiTHOCTEH», «TeopeTnueckass MeXaHHKa, KypCOBbIE Pa0OTHI U BBITYCKHAs
KBaM(UKAIIMOHHAS paboTa.

2. OIIMCAHUE JUCHUITIMHBI

2.1.006mas xapakTepucTuKa

HanmeHnoBaHue mmoxka3areis 3HaueHUE MOKa3aTes

44.03.05 Ilemarornueckoe 0Opa3oBaHUE
(c nByMst poUISIMU TOATOTOBKH )
(ITpodune: Maremarnka 1 ”HGOPMATHKA)

HazBanue oOpa3oBaTenbHOI MporpaMmbl

[udp n Ha3BaHUE B COOTBETCTBUHU C b1.b.M7 Maremarnueckuii ananus 1

y‘Ie6HHM IJIaHOM

YacTs 00pa3zoBaTeabrHON MPOrpaMMBbl bazoBas yactp

KonnuecTBo 3a4eTHBIX equHHALL / BCErO 10,5/ 378

qaCcoB

2.2.PacnipesieneHne 4acoB 10 MepHoaaM 00yUeHHS

OO0111€€ KOJINYECTBO YaCOB
o = CaMOCTOS-
®opMma a1 3 o
= JIeKIM- | jabopa- | MpaKTH- | TEJIbHOU dopma
oOyuenns | & | 2 BCETO
8 | OHHBIX | TOPHBIX | YECKHX | pabOTHI + KOHTPOJIS
KOHTPOJTh
OuyHas 1 1 34 17 34 95 180 JK3aMeH
QOunas 1 2 34 17 34 113 198 3K3aMeH
Ounasg, 68 34 68 208 378
BCEro
3aouHas 1 1 6 4 6 164 180 JK3aMeH
3aouHas 1 2 6 6 6 180 198 JK3aMeH
3aounas, 12 10 12 344 378
BCEro

3. HEJIN JUCHUITJINHBI

JucuumumHa «MartemaTrueckuil ananu3 1» obecrieunBaet npuoOpeTeHne 3HaHUH
U YMEHMH B COOTBETCTBUM C TOCYJAapCTBEHHBIM OOpa30BaTEIbHBIM CTaHIAPTOM,

CHOCOOCTBYET

byHIaMeHTaIU3 AN

oOpa3oBaHus,

pa3BUTHUIO

HUHTYUILUU,
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MaTeMaTHUYeCKON KyJIbTYpbl, JJOTUYECKOTO U CUCTEMHOro MbIuieHUs. OHAa 3HAKOMHT
CTYJICHTOB C OCHOBHBIMU TOHSTHSIMA M METOJAaMU TEOPUU MPENETIOB, TEOPHUH PSJIOB,
mubdepeHIIMaTBbHOT0 U UHTETPAIbHOTO MCUYUCIICHUS (YHKIUN OJHOTO BEIIECTBEHHOI'O

MEPECMCHHOTO.

dopmupyer pecypc HHPOPMAIIMOHHOTO Marepuaia (ompeaencHus,

TEOPEMBI, UX JJOKA3aTelIbCTBO, CBS3H MEXIYy HUMH, METO/bBI PEIICHUS 33/1a4) U 00y4aeT
ux mnpuMmeHeHno OOecrneunBaeT MPOPECCHOHANBHYIO HANpPaBIEHHOCTh Ha OYyIYIIYIO
JeSITeIbHOCTD TeIarora - YYuTels MaTeMaTHKu. GopMupyeT MUPOBO33pEHHE OYAyIIero
CIEINAIINCTA, AKTUBHYIO TPAKIAHCKYIO MTO3HIIHIO.

4. KOMIIETEHIIMM OBYYAIOIIET'OCA, @POPMUPYEMBIE B PE3VJIbTATE
OCBOEHU S KOMIIOHEHTA OBPA3OBATEJIbHOM ITPOI'PAMMEI, X
NHAMKATOPEHI U IINTAHUPYEMBIE PE3YJIbTATBI OBYUEHUA

Komnerenuuu WuaukaTopsl Pe3ynpTaThl 00y4yeHus
OIIK-8. OIIK-8.2. [Tpumensier OIIK-8.2.1. VYmeer BweIOMpaTh U
Criocoben KJIACCUYECKUE U UCIIOJIB30BATh HE00X01UMbIe
OCYIIECTBIIATD COBPEMEHHBIE MaTEeMaTUYECKHE METO/IbI u
NEAArorn4ecKyro | MaTEMATUYECKUE METObl | BBIUUCIUTEIBHBIE  CPEACTBA,  pEIIaTh
JIeATEIIbHOCTD Ha | I PELICHUS 3a1a4 3a1a4u JUCLUTIINHBI (BBIUUCIATD
OCHOBE TEOPUU NPEJEIIOB, TEOPUH | IPEAEIbl  MOCIENOBAaTEIBHOCTEN U
CIIELUAJIbHBIX PsI0B, ¢byHKUMH, pasznaraTb (QYHKIUH B Psf
Hay4YHBIX audepeHaIbHOro 1 Teitnopa, IIPUMEHSTD TEOPHUIO
3HaHUHI HMHTETPAIIBHOTO T epeHIaTbHOT0 U HWHTETPaIbHOTO
UCUUCIIEHUS QYHKIUN UCUHCICHUS K PpEUICHMIO 3aJad U3
OJIHOT'O IIEPEMEHHOTO pa3IMuHBIX 001acTel 3HAHUM).

5. ITPOIT'PAMMA JTMCHUIIJIMHBI

HazBanune teMnl

Kpatkoe copeprkanue TeMbl (BOIIPOCH TEMBI)

CoaepxareabHbiii Moayab 1. [InddepeHnuaibHoe HCUHCTCHHE

Tema 1. Beneuue
B aHAJIU3

I.1.
1.2.
1.3.
1.4.
L.5.

MHoecTBa 1 onepaluuy HajJ HUMU.

JleiicTBUTENBHBIEC YKClIa KaK OECKOHEUHBIE IECATUUHBIE IPOOH.
TouHble BepXHSS U HUKHSS TPAHb.

[Tpuauun Kanropa.

Meton MaTeMaTUYECKON MHTYKIIUH.

1.6. ®ynkuus. O6patHas GyHkuus. CraoxHas QyHKIHSL.
1.7. IlossspHBIE KOOPAMHATHI.
Tema 2. llpenen |2.1. [Ipeaen nocnenoBaTenbHOCTH.
nocnenoBarenbHoc | 2.2. CBoMcTBa nmpeaena.
TH. 2.3. IlognocnenoBaTeNbHOCTH U UX CBOWCTBA.
2.4. Kpurepuit Komm cymecTBoBaHus pejiena nociaea0BaTeIbHOCTH.
Tema 3. [Tlpenen |3.1. IIpenen pyHKIMM B TOUKE.
GyHKIUH. 3.2. beckoHeuHo Masble QYHKIUH.
3.3. CoiicTBa (pyHKIIMH, UIMEIOIIHUX TPEIIE.
3.4. 3ameuaresnpHbIe npeesibl. Yuco e.
Tema 4. | 4.1. HenmpepbiBHBIE (QYHKIIMH.
HenpepsiBHble 4.2. Touku pa3psIBa.
GbyHKIHU. 4.3. Teopems! bonprano-Komm.
4.4. TeopeMbl O HENPEPHIBHOCTH MOHOTOHHOW, CJIOXHOW U 0OpaTHOM
GbyHKIHU.
4.5. OrpaHnueHHOCTh (YHKIIHMI, HENPEpPBIBHBIX Ha OTpE3Ke. TeopeMbl




BeiiepmTpacca.
4.6. PaBHOMEpHAasi HEIPEPHIBHOCTb.

Tema 5. | 5.1. IlpousBoanas. OnpeneneHue, NpUMEpPHI.
[TpouszBoaHasi. 5.2. [IpousBoaHas 0O6paTHON (QYHKITUH.
5.3. TabGauma nporu3BOIHBIX.
5.4. llpaBuna muddepeHIpoBaHUS.
5.5. Iuddepennuan, muddepeHunpyemMocTb.
5.6. IIpon3BonHbIe U TU(HEPEHIINATBI BBICIIUX TOPSIKOB.
5.7. Teopemsl 0 cpenHeM B nuddepeHIInaIbHOM HCUHUCICHUH.
Tema 6. | 6.1. IlpaBuiio Jlonurarns.
[Ipumenenue 6.2. ®opmyia Teitnopa.
MIPOU3BOTHOM. 6.3. [Ipumenenne Gopmymsl Teitnopa.
Tema 1. 7.1. DxcTpemMyMbl HYHKIIUH.
Hccnenosanue 7.2. Boimykiibie GyHKITUH.
byHKINi ¢ | 7.3. AcuMNTOTHI.
IIOMOLUIbIO 7.4. IlonHOoe HccnenoBanre PYHKIUU U TOCTPOCHHE TpaduKa.
MIPOU3BOIHBIX
Cooeparcamenvustii. modynp 2 Uaterpajnbl. Psaabl
Tema 8. 8.1. IlepoobOpa3Hasi.
Heonpenenennsiii | 8.2. CBoiicTBa HEONPEAEICHHOTO UHTETPaIa.
HUHTETpal 8.3. Tabnuua uHTETpaIoB.
8.4. OCHOBHBIE METO/bl UHTETPUPOBAHMUSL.
8.5. NnTerpupoBanue paloHaJIbHBIX APOOEH.
8.6. UnTerpupoBanue TpUroHOMETPUIECKUX (DYHKIIUH.
8.7. UnTerpupoBanue uppanioHaIbHbIX QYHKIMM.
Tema 9. 9.1. Onpenenenue unrerpaia Pumana.
OrnpeneneHHbIi 9.2. Cymmsrl [lap0Oy. CoiicTBa cymm JlapOy.
UHTETpaJl. 9.3. Kpurepuii HHTErpUPYEMOCTH U €70 IPUMEHEHHUE.
9.4. Knaccel pyHKUMH, HTHTETpUpYEMbIX 110 Pumany.
9.5. CpoiictBa nnTerpana Pumana.
9.6. OcHoBHasl TeOpeMa aHAIIN3a.
9.7. OcHOBHBIE METO/IbI BHIYMCIIEHUS ONPENEIECHHOIO HHTETpaJIa.
Tema 10. 10.1. Beruncnenue niomaaen miockux QGuryp.
IIpumeHeHue 10.2. KpuBble B IOJIIPHON CUCTEME KOOPIUHAT.
OTIpEeIeTICHHOTO 10.3. Tlinomaab KpUBOJIMHEMHOTO CEKTOPA.
UHTErpaja 10.4. JlnuHa KpUBOH.
10.5. Beruucnenre o00beMOB.
10.6. MHTerpan no 6eCKOHEUHOMY ITPOMEKYTKY.
10.7. Ilonsarue unrerpana CTuirbeca.
Tema 11. | 11.1. Yucnossle psiibl.

HucnoBele psiabl.

11.2. CBoiicTBa CXOIAIIMXCS PSIAOB.

11.3. 3HAKOIIOIOXKUTEIbHBIE PAIBL. IIpusnaku CXOIUMOCTH
3HAKOTIOJIOKHUTEIBHBIX PSAOB.

11.4. 3nakouepenyrommecs paasl. [Ipuznak Jlelioauna.

11.5. Panpl ¢ nmpou3BOJIBHBIMM WiICHAMH. lIpH3HAKM CXOOMMOCTH PSIOB

o0
BHJIA )
a gflakbk
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6. CTPYKTYPA U COAEPXAHUE IUCHUITIIMHBI

6.1.®opma oOyuenust — oynas, Kypc — 1, cemectp — 1

HanmenoBanmus pasaciioB U TEM

KommuectBo yacos

Jlexn. | Jlab6op. | Ipakr. | CPC+K | Beero
Paznen 1. Huddepennmanbaoe
WCYHCIICHHE
1. BBenenue B ananus 6 2 6 12 26
2. Ilpenen mocaenoBaTeIbHOCTH 4 2 4 12 22
3. [lpenen pyHkmm 4 4 4 12 24
4. HenpepwiBHBIE PYHKITUN 4 2 4 10 20
5. IlpousBoaHas 8 4 6 20 38
6. [IpumeneHne POU3BOAHOM 4 1 4 15 24
7. UccnenoBanne GpyHKUUN C TTOMOILBIO 4 9 6 14 26
MIPOU3BOTHBIX
NTOI'O 3A 1 CEMECTP 34 17 34 95 180
6.2.®opma oOyueHus — oyHas, Kypc — 1, cemectp — 2
HaumeHnoBanust pa3fenoB u TeM Kouyiectso 4acos
Jlexu. | Jla6op. | Ilpakt. | CPC+K | Bcero
Paznen 2. UnTerpainsl. Psbl
8. HeonpeneneHHbIi MHTETpa 10 6 16 43 75
9. OnpesiesieHHBIA HHTETPAT 10 4 4 15 33
10. IIpumenenue ONPEACICHHOTO 8 4 8 30 50
WHTETpaJa
11. Yucnossie psaapl 6 3 6 25 40
NTOI'O 3A 2 CEMECTP 34 17 34 113 198
NTOI'O ITO KOMITOHEHTY OIIOII 68 34 68 208 378
6.3 ®opma 00yueHus — 3aouyHas, Kypc — 1, cemectp — 1
HaumenoBanust pa3aenoB u Tem Kosiectso acos
Jlexu. | JlaGop. | Ilpakt. | CPC+K | Bceero
Paznen 1. Huddepennmanbuoe
WCUHCIICHHE
1. Benenue B ananus 1 25 26
2. llpenen nocnenoBaTeIbHOCTH 1 1 20 22
3. penen pyHkIwH 1 1 1 22 24
4. HenpepbIBHbBIE (DYHKITHH 1 1 17 20
5. I[lpousBoHas 2 1 1 34 38
6. [IpumeHeHrne npon3BOAHON 1 1 22 24
7. UccnenoBanne GyHKIUN C TTOMOIIBIO 1 1 24 2
TTPOU3BOTHBIX
HNTOI'O 3A 1 CEMECTP 6 4 6 164 180
6.4 ®opma 00ydeHHs — 3a09Hast, Kypc — 1, cemecTp — 2
HaumenoBanwust pa3fienoB u Tem Koumectso vacos
Jlexu. | Jlabop. | Ilpakr. | CPC+K | Beero
Paznen 2. UnTerpainsl. Psabl
8. HeonpeneneHHbI HHTErpas 2 4 2 67 75
9. OnipenieneHHbII HHTETPaT 2 2 29 33
10. IlpumeHenue OIIPEJIETICHHOT O 1 1 1 47 50
MHTETpaa
11. Yucnosslie psiabl 1 1 1 37 40




HNTOI'O 3A 2 CEMECTP 6 6 6 180 198

NTOI'O ITO KOMIIOHEHTY OIIOII 12 10 12 344 378

7. OHEHOYHBIE MATEPUAIJIBI (CPEACTBA) IJISI TEKYIUEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALIMA

7.1. Kpurepuu orieHMBaHMs CaMOCTOSATENbHON pabOThI

CamocrositensHast pabota (Bkimrouast BemionHenne CPC u MPC) onenmBaercst B 20
6awioB B 1, 2, cemectpe. B pazpese oTne/bHBIX TEM OLIEHWBAHUE OCYILIECTBIISIETCS CIIEAYIOLIM
o0pazom.

OunenuBanue CPC u UPC no aucuunmianne «MareMaTHYeCKUH aHAJIHN3»

HasBanus cogep:kaTejbHbIX MOAYJICH U TeM CPC nrPC
Paznen 1. InddepennnanbHoe ncuucjieHue
BBenenue B ananns. U3 Nel 5
[Ipenen nocnenoBarensuocTu. 13 No2 5
HenpepsiBHocTh QyHKINMH. U3 Ne3 9)
HccnenoBanue QyHKIMH € TOMOLIbIO MPOoU3BOAHBIX. M3 Ned 5
NTOI'O 3A 1 CEMECTP 20 5
Pasznen 2 UuTerpassl. Psiabl
Heonpenenennsiii unterpan. M3 No5 10
[Ipumenenue nnrterpana Pumana. 13 Ne6 5
Yucnoseie psaabl. M3 No7 5
NTOI'O 3A 2 CEMECTP 20 5

7.2. KOHTpOJIbHBIE BOMPOCHI K IIPOMEKYTOYHOH aTTeCTallnu
Paznen 1. Juddepentmanshoe ncuncnenne

1. Teopembi ¢ 0okazamenbcneom.
1. Teopema o cymiecTBOBaHUM TOYHOM BepXHel rpaHu.
2. Teopema KanTopa (MpUHIMI BIO)KEHHBIX OTPE3KOB).
3. Teopema Beiiepmitpacca 0 cX0IMMOCTH MOHOTOHHOM MOCJIEI0BATEIBHOCTH.
4. Teopema bonsiano-BeliepmTpacca 0  CyIIECTBOBAaHWUM  CXOMSIIEUCS
HOJIOCIIEJOBATEIHOCTH.
5. Kpurepuii Komm a1 mocienoBaTeibHOCTEN.
6. Teopembl bonbrano-Komu o NpoMEXyTOYHBIX 3HAUYEHHUSX HENPEPHIBHOM
GyHKIHH.
7. Teopemsl Beitepiirpacca 06 orpaHMuYeHHOCTH HEMPEPbIBHON (YHKIIUH.
8. Teopema depma 0 HEOOXOJUMOM YCJIOBHU JKCTpeMyMa AuddepeHunpyeMoit
GyHKIHH.
9. Teopema Poms.
10. Teopema Jlarpanka o cpeiHeM 3HaYeHUH B T hepeHIINaIbHOM HCUUCIICHUN.
11. Onpedenenua u hopmynuposxku meopem u ceoucmea.
. MHOXecTBa 1 orepanuy HaJl HUMU.
. OrpaHM4YeHHOCTh MHOXECTBA.
. TouHast BepXHsisl U HIDKHSS TPAHb.
. IIpenen nocienoBaTeIbHOCTH.
. BeckoHeuHo masbie (0.M.) MOCIEI0BATEILHOCTD U UX cBoWcTBa (1-5).
. CBoiicTBa cxoasmuxcs mociueaoBareabHoctei (3, 8-10, 12).
. [lonmocnenoBareabHOCTh, YACTUYHBIE TPEIEIIbI.

NN DN RN



8.
9.

OKpEeCTHOCTh TOYKH.
JlBa onpeneneHus npeaena u TeopeMa 00 UX paBHOCHIBHOCTH.

10. beckoneuno manbie (6.M.) QYHKIIUU U MX CBOWCTBA.

11

. Onpenenenne QyHKIUN, IMEIOIIUX TPEE U MX CBOMCTBA.

12. 1 u 2 3ameyarenbHbIE TPEACIbI.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Omnpenenenne O-00BIIOTO U 0-MAJIOTO, SKBUBAICHTHBIE (DYHKITUH.
HenpepriBHOCTH (DyHKIIUU B TOUKE.
Knaccudukanus Touek paspoiBa.
TeopeMbl 0 HENTPEPHIBHOCTH MOHOTOHHOM, CJIOKHON ¥ 0OpaTHON (DYHKITHH.
Onpenenenre paBHOMEPHON HENPEPHIBHOCTH.
Teopema KanTopa 0 paBHOMEPHOI HEMPEPHIBHOCTH.
Onpenenenre Npou3BOJHON, €€ T€OMETPUUECKUM U MEXAHUYECKUIN CMBICI.
Teopema o mpon3BoHON 00paTHOM (PYHKITUH.
Teopema 00 apupMeTHIESCKHIX ONEepaIisaX HaJl POU3BOTHBIMH.
CrnenctBue 0 HEMIPEPHIBHOCTU (DYHKIIUU, UMEIOIIEH MTPOU3BOIHYIO.
Omnpenenenne nuddepennnana, 1 ero reOMETPUIECKHIA CMBICIL.

Teopema o cBs3u Mexay aud@epeHIupyeMOCTbI0 M CYIIECTBOBAHHUEM

IIPOU3BOJHOM.

25
26

. MuBapuanTHOCTH pOopMBI TepBOTO nuddepeHiuana.
. CnenctBus U3 Teopemsl Jlarpanxa: yciaoBre NOCTOSHCTBA (DYHKLMH, YCIOBUE

MOHOTOHHOCTH (bYHKI_II/II/I

27.
28.
29.
30.
31.
32.
33.

[IpaBuno Jlonurans.

Omnpenenenue JTOKaTbHOTO SKCTPEMYyMa.

Teopema 0 HEOOXOTUMOM YCIOBUH SKCTPEMYyMaA.

[TepBoe u BTOpOE JOCTATOUHBIE YCIOBUS CYIIECTBOBAHHMS SKCTPEMYMA.
Ormpenenenue BBITYKIIOCTH, TOYEK Meperuoa.

Teopema 0 10CTaTOYHOM YCIOBUH BBIMTYKJIOCTU (YHKIIUH.

Teopembl 0 HEOOXOAUMOM W JTOCTATOYHOM YCIIOBHH CYIIECTBOBAHHS TOUYEK

neperuoa.

34
35

. Onpenenenue u KiaccupUKanys aCUMIITOT.
. Cxembl uccnenoBanust QyHKIMM HAa SKCTPEMYM, MOHOTOHHOCTD, BBIITYKJIOCTb,

HauOoJIbIIICEe M HANMEHBIIICE 3HAYCHMUS.

Paznen 2. Uuterpajsl. Paabl

L

Teopembl ¢ 0oKazameibCmeoM.

1.

(e BN o) NNV, I S NRVS I \O]

11

Teopema [lapOy.

. Teopema 06 HHTErpUPYEMOCTH HETIPEPBIBHBIX (YHKIINH.

. Teopembl 0 cpeiHEM 3HAUYEHUU B UHTETPATLHOM HCUYHCIICHUU.

. Teopema 0 HENPEpBIBHOCTH UHTErpaja 10 BEPXHEMY MIPEEIy.

. Teopema o nuddepeHIUpyeMOCTH UHTETpaJIa TI0 BEPXHEMY TIpEIeIy.
. IIpu3Hak cpaBHEHMSI U1l 3HAKOMOJIOXKHUTENIBHBIX YHCIOBBIX PSAIOB.

. IHTErpasibHbIN MPU3HAK CXOAMMOCTH YMCIOBOTO PAJa.

. Ilpuznak JleliOHMIIa CXOAMMOCTH 3HAKOYEPEAYIOIIEToCs psja.

Onpedeﬂeuu}z u d)opmwmpoeku meopem U _ceoiicma.

0N N KW

. Onpenenenue nepBooOpa3zHoi (yHKIIMU U HEOTIPEIEIIEHHOT0 HHTErpaa.

. OCHOBHBIE CBOMCTBA HEONPENEIEHHOTO NHTErPAJIA.

. Kitaccel uHTErpaioB, BEIYUCIIAIOMINXCS HUHTETPUPOBAHUEM I10 YaCTSIM.

. Cxema UHTETpUPOBaHMSI PAllUOHATIBHBIX IpOOeH.

. IlonsiTHE OIpENEeNeHHOr0 UHTETpasa.

. Onpenenenue nHTerpabHbIX cymm JlapOy.

. ColicTBa nHTterpaia Pumana.

. Onpenenenue onpeaeeHHOro MHTerpaila ¢ IEPEMEHHBIM BEPXHUM MPEAEIOM.
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9. 3ameHa mnepeMEHHOW W MHTETPUPOBAHHE MO YaCTIM B OINPEIACICHHOM

UHTErpae.

10. ®opmyna BBIYUCICHUS IUIOMIANA O0JIACTH, 3aJaHHOW MapaMeTPUUYECKH U B

ACKAapTOBBIX KOOpAWHATAX.

11. ®opMyna BEIYMCIIEHUS TUIOIIAIA KPUBOJIMHEHHOTO CEKTOPA.
12. ®opmyna BBIYUCIECHUS MJUHBI KPUBOW, 3aJaHHOM IapaMETPUYECKH, B

JACKApPTOBLIX WUJIK ITOJIAPHBIX KOOpAHWHATAX.

13. ®opmyna BerYHCIeHUST 00BEMA TeJa BPAICHHUS.

14. ®opmyra BEIUMCIIEHUS IUIOLAAN TIOBEPXHOCTH TE€Ja BPALLCHHUS.

15. HeoOxoaumoe ycrnoBHe CXOAUMOCTH YUCIOBOTO Psiia.

16. Teopema 0 HEOOXOIUMOM U JOCTATOYHOM YCIOBHUHU CXOAMMOCTH YHMCIOBOTO

psana.

R WN -

N -

2
. Haiitu u u306pasuts obnacts onpeneienus GyHkuuu f(x) = arccosl— .

17. Kputepuii Ko 11 4uCI0BbIX PSAIOB.

18. CBoiicTBa CXOIAIINXCS YNCTOBBIX PSIIOB.

19. Tlpusnaku cxonumoctu [anambepa, Ko u mHTErpaabHBbIii.

20. OmpenesieHue aOCOMIOTHON CXOMMOCTH YHCIIOBBIX PSIOB.

21. Ilpuznaku cxogumocT Abens u {upuxiie 1 YUCIOBBIX PSJIOB.

7.3. TeMbl UHOUBUAYANbHBIX 3a1aHUN

BBenenue B ananus. U3 Nel

[Tpenen mocnenoBatensHocTu. [Ipenen pynxmum U3 Ne2

HenpepsisHocTh QynKImnm. U3 Ne3

Huddepennmansaoe ncuncienne OOII. MccnenoBanue GyHKINU ¢ TOMOIIBIO
pou3BOJHBIX. 113 Ned

Heonpenenennsiii unterpai. M3 Ne5

[Tpumenenue unterpana Pumana. 13 Ne6

Uucnossie psiabl. U3 Ne7

7.4. O6pazen 3aaHusg MOIYJIEHOTO KOHTPOJIS

MoayabHasi KOHTPOJIbHas1 padoTa

Bapuanr Ne 1

. TouHas BEpXHsA U HWKHASA rpaHb. TeopeMa o0 CyleCTBOBAaHUHM TOYHOW BEpXHEHN I'PaHU.
. IlepBoe 1 BTOpOE TOCTaTOYHBIE YCIOBUS CYLIECTBOBAHUS SKCTPEMYMA.
. Teopems! Beiiepiirpacca 06 orpaHMue€HHOCTH HENPEPHIBHON (YHKIINH.

. Haittu npenen ¢pyHkiuu: Iirq( 3 +ij

1-x3 x-1

MoayabHasi KOHTPOJIbHAasA padoTa

Bapuant Ne 2

. Teopema o nuddepeHmpyeMocTy HHTErpaia Mo BepXHEMY Ipeeny.
. Onpenenenne abCOMIOTHON CXOAMMOCTH YHCIOBBIX PSIOB.
. 3aMeHa epeMEeHHOM U HHTErPUPOBAaHUE 110 YaCTAM B HEONPEAEIEHHOM UHTErpase.
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X+2

——dx.
IX+1+1

5. UccnenoBarh Ha CXOJAUMOCTD Pl Z—s )
“~nln°n

4. BeIUMCIUTH UHTErpAI j

KpnTeplm OLHCHUBAHUA MOAYJbHOT0 KOHTPOJIsI

1,2. CEMECTP

Homep 3a0anusn Koauuecmeo dannoe
1

2

3

4

5

Bcezo 25

oijforjforjor| ol

7.5. O06pa3er cozep)kaHus IK3aMEHAITMOHHOTO OmieTa

®I'BOY BO JIOHELIKUI TOCYIAPCTBEHHbBII YHUBEPCUTET
®dakynbTeT MATEMATHKU U UH()OPMAITMOHHBIX TEXHOJIOTHI

OGpa3oBaTensHO-KBATM(UKAIIMOHHBIN ypoBeHs - bakalaBp

Hanpasnenue noarotosku - 44.03.05 Iledacoeuueckoe obpazosanue (c
08yMsL NPOPUNAMU NOO2OMOBKUL).
Ilpogpune: Mamemamuxa u ungopmamuxa

Cemectp I

VuebHast qucLMIUIHHA MareMaTHyeCcKuil aHains

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tounast BepXHsis U HWXKHsIsS rpaHb. TeopeMa o CyliecTBOBaHUM TOUHON

BEPXHEH I'PaHMU.

2. HepBoe 1 BTOPOC NJOCTATOYHBIC YCJIOBHA CYICCTBOBAHHUA SKCTPEMYMaA.

3. Teopemnl Beliepuitpacca 00 orpaHU4eHHOCTH HENIPEPhIBHOM

DyHKINH.

4. Haiitu 1 n300pa3uTh 0011aCTh OnpeeneHus] PYHKIMH

2
f(x)= arccosl— :

) 3 1
5. Haittu ipenen ko lim +—.
penen QyHKI Hl[l—x"‘ x—1)

VYTBepxkaeHO Ha 3aceqaHud Kadeapbl BBICIIEH MaTEMaTHKH H
METO/IMKH MPENO/IaBaHus MaTEMaTUKU

IIporokon Ne 7 or,,08” nekabps 2023 roxa
3aB. kadenapoii Cxkada E.H.

(noonucs) (hamunus v uHuyuanvy)
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DK3amMeHaTOp I[{amoB B.A.
(noonucyw) (pamunus u unuyuans)

®I'BOY BO JIOHELIKMI I'OCYJIAPCTBEHHBI YHUBEPCUTET

®dakynpTeT MaTeMaTUKU U HHPOPMAITMOHHBIX TEXHOJIOTHIA
OG6pasoBarenbHO-KBATU(UKAIMOHHBIN ypoBeHb - bakaaBp

Hanpasnenue noarotosku - 44.03.05 Iledacoeuueckoe obpazosanue (c
08yMsL NPOPUIAMU ROO2OMOBKU).
Ipoghunv: Mamemamuxa u unghopmamuxa

Cemectp 2

VueGHast AUCLUILIMHA MaTreMaTu4eCKU aHaJIn3

3K3AMEHAIIMOHHBIN BUIET No 2

1. Teopema Poss.
2. Teopema o quddepeHIIMPOBAHUN CIOKHON (YHKITHH.
3. [Toamociie10BaTeIbHOCTD, YACTUIHBIC TIPE/ICITHI.

2
ln(x +e* )
4

4. Haitru ipenen lim

A
- ]plx” +e°*

. 2
5. B kaKux ToYKax KacaTesbHbIe K KpHBOH J =X~ —S5x+4

napajulelbHbl npsMoi 2y —2x+1=0.

YTBepxcz[eHo Ha 3accdaHuun Ka(bez[pm BRICHIEH MAaTeMaTUKU W METOJIUKHU
npenoaaBaHus MaTCMaTUKH

IIporokon Ne 7 or,,08” nekabps 2023 rona

3aB. kadeapoii Ckada E.N.
(noonucw) (pamunus u unuyuane)

DK3amMeHaTop [Hamos B.A.
(noonucw) (Pamunus u unuyuas)

KPUTEPUU ONEHUBAHUS DK3AMEHALIMOHHOI'O 3ATAHUSA

Homep 3a0anusn Konuuecmeo 6annoe
1 10
2 10
3 10
4 10
5 10
Bcero 50 6an0B
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8. PACIIPEAEJIEHUME BAJIJIOB, KOTOPBIE ITOJIVUAIOT OBYHAIOIIMUECA

OOmast orneHKa 3HAHWNW OOYYAIOIIMXCS MO JAUCHUIUIMHE mpoBoautTcs mo 100-
0aJUTbHOWM  IKajge WCXOMs W3 MAaKCHMyMa, T[PHUBEICHHOIO B Ta0JMIE HUXKE.
Opranu3aiMoHHO-y4eOHass paboTa B ayIUTOPUU OICHUBACTCS HAa OCHOBE TaKHX
KPUTEPHEB KaK TOCEIIAEMOCTh 3aHATUH, CBOCBPEMEHHOE M KaYECTBEHHOE BBITOJIHCHHE
JOMalITHUX 3aI[aHPIﬁ, AKTUBHOCTL BO BPEMs IMPOBCACHUA JICKIMOHHBIX WU IMPAKTUYCCKUX
3aHATHH (ydacTre B 00CYXKJICHUHU TEKYILEro U MPOUICHHOTO MaTepuala, perieHue 3aaad
U T.IL.).

8.1.Cemectp 1

MakcumanbHOE
Paznen Bun pabotsl
KOJIMYECTBO 0aJIOB
Opranu3annoHHO-y4eOHas padora
CTY/ICHTA B ayTUTOPHH 5
Paznen 1 CamocrositensHas padora (M3 1,2,3,4) 20
MonynbHas KOHTpOJIbHAsA paboTa 25
Hroro 50
DK3aMeH 50
OO6mwmit utor 1 cemectp 100
8.2.Cemectp 2
Paznen Bun pabotst MaxcumaniHoe
KOJIMYECTBO 0aslJIOB
OpraaunzaninoHHO-y4eOHas paboTa
CTYJEHTa B ayIUTOPUU 5
Paznen 2 CamocTtosrenbHas padora (13 5,6,7) 20
MonynbHas KOHTpOJIbHAsA paboTa 25
Uroro 50
DK3aMeH 50
OO6muit utor 2 cemectp 100

CooTBeTcTBHE 0aII0B OIIEHKE

OrieHka 1o naTrOaIbHON HIKajie
KonnuecTBo Gamios "
s 100 ECTS | Dk3amen, nuddepeHnnpoBaHHbII 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpOIHo 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPUTEIIEHO B
35-59 FX HE 3a4YTEHO

0-34 = HEYJIOBJICTBOPHTEIHLHO o 3a9TeH0
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9. OBECIIEYEHME OBPA3OBATEJIbHOI'O ITPOLIECCA J1JIA JIULL C
OI'PAHMYEHHBIMU BO3MOXHOCTAMU 3[J0OPOBbA 11 UTHBAJIN/IOB

B xone peanuzanuy ITUCHMIUIMHBI MCIIOJIB3YIOTCS CIEAYIOIINE JOMOJHUTEIbHbIE
MeTOAbl 00yUeHHsI, TEKYIIET0 KOHTPOJISA YCHEBAEMOCTH M IPOMEKYTOYHOW aTTeCTalluu
00y4aroImuxcst B 3aBUCUMOCTH OT UX MHJUBHyaJIbHBIX OCOOCHHOCTEH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

- JEKIUH OQOPMIISIOTCS B BUJE IEKTPOHHOI'O JOKYMEHTA, JOCTYIIHOIO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIHUATM3UPOBAHHBIM IPOTPAMMHBIM 00ECIICYCHHUEM;

- JUIA  BBIOJIHEHMS 3aJaHus INpU  HEOOXOAMMOCTH HPEJOCTaBIISIETCS
YBEIIMYMBAIOLIEE YCTPOMCTBO; BO3MOXKHO TaKXK€ HCIOJb30BAHUE COOCTBEHHBIX
YBEJIMYUBAIOLINX YCTPOMCTB;

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

2) JUIS TIIYXUX ¥ caOOCIbIIIAIUX

— JeKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— IIUCbMEHHBIE 3a/laHUS BBINOJIHAIOTCS HA KOMIBIOTEPE B IHCHbMEHHOM
dopme;

— 9K3aME€H IPOBOJUTCS B MUCbMEHHOH (hopMe Ha KOMIBIOTEpPE; BO3ZMOXKHO
npoBeeHue B (hopMe TeCTHPOBAHHUS.

3) JUISL JIAL C HapyILEHUSIMU OTIOPHO-/IBUTATEJILHOTO anmapara:

— JeKIUH OQOPMIISIOTCS B BUJE AJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MIOMOILBIO0 KOMITBIOTEPA CO CHELUATU3UPOBAHHBIM IPOrPAMMHBIM 00ECIIEUEHUEM;

— MUCHMEHHBIC 3aJJaHUs BHIITOJHSIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3auyéT NPOBOIATCA B YCTHOW (OpME MM BBINOJIHAIOTCS B
NUCbMEHHOU (hOopMeE Ha KOMIIbIOTEPE.

ITpu HE0OXOAMMOCTH MpeyCMaTPUBACTCS YBEIMUEHHE BPEMEHH JUIsl TIOATOTOBKU
OTBETA.

[Iponienypa mnpoBeneHUs NPOMEKYTOUHOM aTTeCTalMU JUIs  OOYdYaroLIUXCs
YCTAaHABJIMBACTCS € YYETOM WX WHIAMBHIYATBHBIX TCHXO(DU3MYECKHX OCOOCHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKeET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[TpoBenenne mporenypsl OLEHUBAHHUS PE3YNIbTATOB OOYYECHHUsS JIOIYCKAeTCS C
UCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst 10CTyN K MHPOPMAIMOHHBIM U OHOIMOrpadguueckuM pecypcam
B cetu MHTepHer ans Kaxzaoro oOyuwatomerocs B (¢opMmax, aJanTUPOBAaHHBIX K
OTPaHUYCHUSM X 370POBBS 1 BOCTIPUSTHS WH(POPMAIIHN:

1) JUTSL CIIENBIX U CIIA00BUISIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM;

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX W CI1a00CIBIIIAIINX

— B IIEUaTHOH opme;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

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

— B IeUaTHOM Gopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

10. MATEPMAJIBHO-TEXHIYECKOE OBECITEUEHUE YYEBEHOT'O
T[TPOLIECCA

VYuebuble 3aHsATHA NpoBoisATcs B I'nmaBHom kopmyce Jonl'Y (r. [dowenx, mp.
I'ypoBa, 14). Jlns mpoBeneHuss 1abOpaTOpHBIX 3aHATHH Tpelyercs ayAauTopus,
000pyI0BaHHAs! MEJIOBOM MJIM MapKEpHOM TOCKOM, MyJIbTUMETUIHBIN IPOEKTOP U dKpaH,
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HOYTOYK, KOMILIEKT y4eOHOW MeOenu sl CTyIEeHTOB, pabodyee MECTO IMpernoaaBaTelis,
BbIX0J1 B IHTEpHET — POBOIHOM HJIH ¢ UCTOb3oBaHueM Wi-Fi.

Jlis  caMoCTOSITENbHONM pPAa0OTHl HMCHOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE
pecypcel HayuHoit 6MOIMOTEKH yHUBEPCUTETa M JPYTUX AJIEKTPOHHBIX OMOIMOTEYHBIX
0a3 JaHHBIX, Yy4eOHO-METoJIUWYecKkoe obOecreueHue, TMpeAcTaBIeHHOe B  y4eOHO-
METOJMYECKUX KaOmHeTax (aKylabTeTa MAaTeMaTUKH U WH(OPMAIMOHHBIX TEXHOJIOTHMA
(aym. 505, 605) I'maBHOrO KOpIyca yHHBEPCHUTETa, MaTEePHAIbHO-TEXHUYECKYIO 0a3zy
yueOHoi#l nmabopatopun «Meronuka o0ydeHuss maTemMatuke U uHpopmatuke» (aya. 705)
kadenpsl  BhICHICH ~ MaTeMaTHUKH  METOAMKM  MpENoJaBaHUs  MaTeMaTUKH U
MexxkadenpanbHOi yueOHOH 1abopaTopun 3a04HOM (HopMbl 0OyUeHHS.

OOyuaromuecs HWMEIOT BO3MOXHOCTh HCIOJB30BaTh Y4eOHbIE MaTepHasbl IO
TUCIUIUIMHE, pa3MenieHHble Ha 1uiatrgopme Moodle lleHTpa auCTaHIHMOHHOTO
obpazoBanust ®I'BOY BO «Jlorl'Yy». Ilpu wu3ydeHMM NIUCHMIUIMHBI TPUMEHSIOTCS
AIIEKTPOHHOE 00YYEeHHE U JUCTAaHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOIOTHH.

C wucnonb30BaHMEM pecypcoB IUIAT(HOPMBI AUCTAHIIMOHHOTO 0Opa3oBaHUs
OCYIIECTBIISICTCS TEKYITUH KOHTPOJb 3HAHUI OOYyJaIOIINXCS HA OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3YyIbTATOB CAMOCTOSTENLHOM paOOTHI.

11. PEKOMEHAYEMAS JIUTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. ®uxrenronsy ['M. Kypc aubdepeHIHanIsHOro U MHTErPATbHOrO HCYUCICHUs. /
M. ®uxrenrons — M. : ®USMATIIUT: Jlaboparopus 3nanuii, 2003. — T.1.
680 c., T.2.864 c., T. 3.. 728 c. (a Takke Bce nu3aanus ¢ 1968 r.)

2. Kynpssues JI. 1. Kypc maremarudeckoro ananmusa: B 3 11. / JL.JI. Kynpsisues — M. :
Beicmas mkomna, 1988-1999. — T. 1. 712 ¢. T. 2. 576 c. T. 3. 352 c. (a Takxke Bce
u3nanus ¢ 1981 r.).

3. Kyapsieues JI.JI. CoopHuk 3amau mo Maremarudeckomy ananusy. / JI.JI. KynpsBues,
AJl. KyracoB, B.M. UYexmoB u gp. - T. 1, Ilpenen. HemnpepbBHOCTS.
Huddepenuupyemocts. — M.: ®PUIMATIIUT, 2003. — 496 c. (a Takxke Bce U31aHUSA
c 1984 r.).

4. Kynpsieues JI.JI. CoopHuk 3amau mo Maremarundeckomy ananusy. / JI.JI. KynpsBues,
A.Jl. Kyracos, B.1. YexnoB u ap. - T. 2, Unrterpansl. Psanpl. — M.: ®USMATIINT,
2003. — 504 c. (a Taxke Bce u3nanus ¢ 1984 r.).

11.2. lononHUTENbHAS IUTEPATYPA

5. JemunoBuu B.I1. COopHUK 3a1a4 U yIPKHEHUH M0 MaTeMaTHYECKOMY aHauu3y. /
B.I1. AemunoBuu — M.: Hayka, 1990. — 624 c.

6. 3opuu B.A. Marematuueckuii ananu3: B 2 4. / B.A. 3opuu — M.: MIITHMO, 2002. —
Y. 1. 664 c. U. 2. 794 c. (a Takxke Bce u3zganus ¢ 1981 r.).

7. Wneun B.A. Maremarnueckuii ananus: B 2 4. / B.A. Uneun, B.A. Cagosanunii, 5.X.
CennoB. — M.: IIpocnekt: U3a-Bo Mock. yH-Ta, 2004-2006. — Y.1. 672 c., U.2. 368
c. (a Taxke Bce m3ganus ¢ 1979 r.)..

8. TI'enbaym b. Kontpnpumeps: B anamuze. / b. I'enbaym, Ix. Onmcten — M: Mup,
1967. — 251

9. ®uxtenromnsil .M. OcHoBBI MaTemaTuyeckoro ananusa / [.M. @uxrtenronsil. - U3.
4-¢, ctep. - Mocksa: Jlanp, 2004. Y. 1.-440c.,2004. Y. 2.-463 ¢

10. Bynm3a A. WM. Oyukuuum oxHoit mnepemenHol. Ilpenen, HenmpepbIBHOCTD
[DnexTpoHHBIN pecypc] : y4eb.-MeToa. mocobue I CTYASHTOB IO HAIpaBIICHUIO
noarotoBku  44.03.05 Ilemarormueckoe oOpa3oBaHue (C JABYMS NPOPUIIMU
noarotoBku). Ilpodmnb: Maremarnka wu wuHbopmatuka / A. W. JI3yHm3a,
B. A. llanoB. — Jlonenk, fonHY, 2016. — 61 c. — Dnexrponusie nanubie (1 daiin)



11.

12.

13.

14.

15

H3ynn3a A. U. Heonpenenennslii HHTETpasl [ DNEKTPOHHBIN pecypc] : yued.-MeTo.
nocoOue il CTYJEHTOB MO HampasieHuto noaroroBku 44.03.05 Ilemgaroruueckoe
obpazoBanue (¢ aByms mpoduiasimMu moarotoBku). I[Ipoduns: Marematuka wu
unpopmaruka / A. U. [I3ynnza, B. A. Llanos. — Jlonenk, JouHY, 2016. — 54 c. —
OnekTpoHHble nanHble (1 daiin)

M3ynnza A. U. TlpumeneHue onpenesieHHOro UHTerpayia [DJIEeKTPOHHBIN pecypc] :
y4e0.-MeTo/1. TocoOue i CTYISHTOB IO HampasieHuto mnoarotoBku 44.03.05
[lenarornyeckoe oOpa3oBanue (C AByMs NPOGUISIMH TOATOTOBKH). [Ipoduib:
Marematuka u uHpopmaruka / A. . JI3ynnza, B. A. IlanoB. — [onenk, JonHY,
2016. — 48 c. — DnekTponHbie AanHble (1 daiir)

H3ynnza A.W. IlpousBogHas [DneKTpoHHBIN pecypc] : y4eb.-Meroa. mocodue s
CTYACHTOB 110 HarpasyieHuto noaroroBku 44.00.00 O6pa3oBaHue U MeIarorndecKue
Hayku / A.W. I3yamza, B. A.Ilanos. — Jonenk, JonHY, 2017. — 115 c. —
OnexTponHbie qanHbIe (1 daiin)

[{anoB B.A. Psanel [DnexkTpoHHbIN pecypc] : yuebd.-MeTo. mocodue Aisi CTY/IEHTOB
o HampaiieHuto noarotoBku  44.00.00 O6pa3zoBaHue M TIeIaroruvyecKre HayKH /

B. A. Ilanos. — oueuk, JouHY, 2019. — 114 c. — Dnextponnsie nanusie (1 daiin)

11.3. Obecneyenne TuTepaTypoii 00pa3oBaTEILHOTO IpoIecca

Ne
n/

HanmenoBanue

Koi-Bo
IK3EeMILIAPOB
B OMOJIHOTEKE

JouHY

Hanunume
3JIEKTPOHHOM
BEPCHHU B
IbC

OcHnoenasa numepamypa

Ouxtenronsly M. Kypc muddepenunanbaoro u
uHTerpanbHoro ucuucienus. / .M. OHUXTEHTONIbI] —
M. : OUSMATIIUT: Jlabopatopusi 3nanui, 2003. —
T.1. 680 c., T. 2. 864 c., T. 3. . 728 c. (a Takxke Bce
n3anus ¢ 1968 r.)

91+38+41

Kyapsues JI. /. Kypc MmaremaTnueckoro aHanmusa: B 3
t1. | JL.A. Kynpssues — M. : Boicmas mkomna, 1988—
1999. — T. 1. 712 ¢. T. 2. 576 ¢. T. 3. 352 c. (a Takxe
Bce m3anus ¢ 1981 1.).

160+118+114

Kynpssues JI.JI. CoopHUK 33124 10 MaTEMaTHYECKOMY
anamusy. [/ JILJ. Kynmpssues, A.JI. Kyracos, B.W.
Yexnos u gap. - T. 1, Ilpemen. HenpeprIBHOCTS.
Huddepenunpyemocts. — M.: DUSMATIIUT, 2003. —
496 c. (a Taxxe Bce uznanus ¢ 1984 r.).

82

Kynpssues JI.JI. COopHMK 33124 IO MaTEMaTHYECKOMY
anamusy. [/ JILJ. Kynmpssues, A.JI. Kyracos, B.W.
YexnoB um ap. - T. 2, Hurerpansl. Psagel. — M.:
OU3SMATIINT, 2003. — 504 c. (a Takxe Bce U3TaHUS C
1984 r.).

228

/Ionozmumeﬂbuaﬂ Jqumepamt)),

Hemunosuy B.II. COopHMK 3a7ay W ympakHEHUH MO
maremarudeckomy ananusy. / B.I1. JlemumoBuu — M.:
Hayka, 1990. — 624 c.

423

3opuy B.A. Maremartnueckuii anamus: B 2 9. /
B.A. 3opuu — M.: MITHMO, 2002. — Y. 1. 664 c. Y. 2.
794 c. (a Taxke Bce m3ganus ¢ 1981 r.).

31+31
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WUneun B.A. Maremaruueckuit anamm3: B 2 4. [/
B.A. Unwun, B.A. CagoBanuuii, b.X. CenggoB. — M.:
[Ipocnekt: U3n-Bo Mock. yH-Ta, 2004-2006. — Y.1.
672 c., U.2. 368 c. (a Takxe Bce uznanus ¢ 1979 r.)..

78+84

I'enbaym b. Konrpopumepsr B ananuse. / b. I'eabaym,
Jx. Onvcren — M: Mup, 1967. — 251 c.

duxtenronpry I'M. OcCHOBBI MaTEMaTHYECKOI'O
anamza / ['M. ®uxtenrombu. - W3m. 4-e, crep. -
Mocksa: Jlanp, 2004. Y. 1. - 440 c., 2004. Y. 2. - 463
c

112+106

10.

M3ynnza A. M. @yakuuu onHoi nepemennou. [lpenenn,
HETPEPBIBHOCTD: Y4€0.-METO/I. IIOCOOHE IS CTYICHTOB
o HaIpaBJICHUIO IIOATOTOBKH 44.03.05
[Tegarornyeckoe obpazoBaHue (¢ ABYyMsI MPOPHIIMU
noarotroBku). [Ipodwmne: Matemarnka u uHGOpMaTHKa
/ A.W. I3yan3a, B. A.llanos. — J[loneuk, HouHY,
2016. - 61 c.

11.

J3ynm3a A. W. Heompenenenublii unrterpan: yueo.-
METO/. TOCOOMe JUIsi CTYACHTOB IO HaIpaBJICHUIO
noarotoBku 44.03.05 Ilemarormyeckoe oOpa3oBaHUE
(c nmByms mpodwirsiMu TOATOTOBKHM). IIpoduis:
Marematuka u wuHbpopmatuka / A. W. JI3ynn3a,
B. A. Ilanos. — [lonenk, JlouHY, 2016. — 54 c.

12.

M3ynnza  A. W. IlpuMeHeHue  OmIpenesEHHOIO
UHTETpaia: y4ed.-MeToA. mocodue i CTYACHTOB II0
HanpasyieHuto noarotosku 44.03.05 Ilegarornueckoe
oOpazoBanue (C JByMs MNpPOPWIIMHU TOATOTOBKH).
[lpopmns:  Marematnka u  uHpopmartuka  /
A. W. I3ynmza, B. A. [lanos. — Jlonenk, JouHY, 2016.
—48c.

13.

J3ynmza AWM. IlpousBonHas: ydeO.-mMeTon. mocobue
JUIs1 CTYJIEHTOB 110 HampayieHuto noarotosku 44.00.00
OOpazoBanue  ®W  mejarormdeckue  Haykh /[
A. W. I3ynaza, B. A. [{anos. — Jloneuk, JouHY, 2017.
—115c.

14.

[MamoB B.A. Psaner: yueb6.-mMeron. mocoOue Juis
CTYJIEHTOB IO HampaBieHuio noarotoBku  44.00.00
Ob6pa3zoBanue u nenarornyeckue Hayku / B. A. I{anos.
— Honenk, HouHY, 2019. — 114 c.

TroCyaapCTBCHHAA I/IH(I)OpMaI_II/IOHHaH

12. ”THO®OPMALIMOHHBIE PECYPCBI

1. HauuonanbHasi 2JJjexkTponHass Oubauoreka (HOB):

YCTaHOBKA MPOTPAMMHOTO 0OecTieueHusl. — TeKCT: dJEKTPOHHBIMN.

2. eLIBRARY.RU: nayunas snekrpoHHass OubianoTeka: callT. — Mocksa,
2000- . — URL: https://elibrary.ru (mata ooparmenus: 01.09.2023). — Pesxum gocTyma: st

aBTOPU30B. II0JIb30BATENIEH. —€KCT: DJIEKTPOHHBIMN.

dbenepanbHas
cucreMa [/ MunucrepctBo KynbTypsr
Poccwuiickas rocynapctBeHnas oubnmmuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/
(mata obpamenus: 01.09.2023). — Pexxum noctyna: cBoboaHbIH, moanucka. Heobxonuma
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3. Hayunas oanektponnas Oubnmoreka «KubepJlenmHkay»: caidt /
Accommanus «OTkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. —
Pexxum moctymna: cBOOOAHBINA. — TEKCT: 2JIEKTPOHHBIN.

4. OnekTpoHHO-OMOMMoreuHas cucremMa «Jlamb»: [caiit]. — URL:
https://e.lanbook.com (mata o6pamenus: 01.09.2023). — Peskum goctyma: 1jist aBTOPU30B.
[IOJIb30BaTeseH. — TEKCT: DJIEKTPOHHBIMN.

5. 9BC KOpaiiT: smekTpoHHas OMOJMOTEYHass cUcTema: cailT. — MoOCKBa,
2013. — URL: https://biblio-online.ru (aara oopamenwus: 01.09.2023). — Pexxum goctyna:
JUUIs aBTOPU30B. MTOJIb30BaTeNeil. — TeKCT: 3JIEeKTPOHHBI.

6. DJIeKTPOHHO-0uOIuoTeunasi cucrema Joul'y: caiir / ®I'BOY BO
«doul'Y». — JHomenk, 2016- . — URL: http:/library.donnu.ru/ (mata oOparieHus:
01.09.2023). — Pesxxum noctyna: cBoOOAHBIH. — TeKCT: 371eKTPOHHBIH.

7. DuiekTPpOHHBbIN KaTajsor Hayunoii 6mbmmorexku Houl'Y: pasaen caiita /
Hb JHoul'Y. — Tekct: oanekrponnsii // OBC Jonl'¥Y: caiir. - URL:

http://library.donnu.ru/catalog/ (nata oopamenus: 01.09.2023). — Pexxum qocTyma: moucK
CBOOO/IHBIH, 2JIEKTPOHHBIE IOKYMEHTHI — s moJib3oBatenend JJonl'yY.

8. duexTpounblii apxuB Jloul'Y: pasnmen caiita / Hb [Joul'V. — Tekcr:
anektpouHbiit // OBC Jloul'Y: caiit. — URL: http://repo.donnu.ru/ (mata oGpareHus:
01.09.2023). — Pesxum moctyma: CBOOOHBIA.

13. IIPOTPAMMHOE OBECIIEHEHUME

1. Windows 7 PRO (xopnopatusHas aunen3us Jorl'Y Ne 46484614)

2. Microsoft Office (kopnoparusnas nunensus o'y Ne 46472919)

3. Microsoft Visual Studio (munensust nporpamMbel Dream Spark mis Beicmmx
yueOHBIX 3aBEJICHHI)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensun GPL,
Apache, BSD a5 cBO60AHOT0 porpaMMHOIo 00ecriedeHus ).
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