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1. HosicHUTEJIbLHAS 3aHCKA
1.1. Ilens u 3a1a4n TUCHHILINHEI

Ienv Oucyunnunsl: GopmupoBanve 0a30BBIX NPEICTABICHUNA O TEOPUU UYUCIIOBBIX H
(YHKIIMOHAJIBHBIX PSJIOB, CTENICHHBIX PSIOB U psinoB Dypbe ¢ TOYKHM 3pEHHS METOJOJIOTHH U
MMPAKTUYCCKOI'0 MPUJIIOKCHHUA B PA3JIMYHBIX O6HaCT$IX Hay4YHBbIX I/ICCJICI[OBaHI/If/'I u PIH)KGHGpHOﬁ
NPaKTUKH.

3a0auu: Ha TIpUMEpPE TEOMETPUYECKOW TPOrPEeCCMM M BEKTOPHOW  aiureOpsl
MO3HAKOMUTHCS ¢ 0a30BBIMH UACHHBIMU KOHCTPYKTaMU TEOPHH DSJIOB U TEPEHTH K OOLIM
MOHATHUSIM TEOPUU YUCIOBBIX U (DYHKUIMOHAIBHBIX PSAJIOB, CTENIEHHBIX pAIOB U psiaoB Dypse,
c(hOopMyJIUPOBATh OCHOBHBIC TEOPEMBI, HEOOXOUMBIC ISl TOHUMAHUSI CMEKHBIX TUCIUIUIUH U
MPAKTUYECKOHN JeITeIbHOCTH.

1.2. ®opMupyeMble KOMIIETEHIIMU, COOTHECEHHBIE C INIAHUPYEMBIMU PE3yJIbTaTaMu O0yUEHUs
110 JIMCLMILIMHE

Konbl Conep:xkaHue KoMIeTeHIUI IlepeyeHb IIAHUPYEMBIX Pe3yJIbTATOB
KOMIIe- 00y4eHUs MO TMCHUTINHE
TEeHLUH
OIIK-2 | ctocoGHOCTH WCIONb30BaTh | 3Hamb.:  OCHOBHBIE  IOJIOXKEHUS  TEOPUHU
COBPEMCHHBIC MATCMATUYCCKHUC MCTObI | YHCJIIOBBIX U (bYHKHI/IOHaJIBHLIX pAOOB, 0a30BLIE
u COBpPCMCHHBIC IMMPUKIIAAHBIC | IIOHATUA WU MCTOABI TCOPUH YHCIIOBBIX PAOOB,
MPOTPaMMHBIE CpPEACTBA M OCBaMBaTh | OCHOBHBIC MOHSATHA U TEOPEMBI O CXOAWMOCTH
COBpPEMEHHBIE TEXHOJIOTHH | U ajredpandyeckue CBOWCTBA YHMCIOBBIX PAIOB,
mporpaMMHpOBaHuA NpU3HAKU CXOOAMMOCTH 4YHUCIOBBIX PAJOB C
MOJIOKHUTEIbHBIMU YJICHAMH, MPU3HAKU
CXOIUMOCTH 3HAKOIEPEMEHHBIX psinoB,

0a30BbIc  TMOHATHSI W  METOABl  TEOPHHU
(YHKIMOHANBHBIX PSIOB, TIOHSATHE M YCIOBHUS
PaBHOMEPHOH CXOAMMOCTH (YHKLIHOHANBHBIX
psioB, paznoxeHne (QYHKIMH B CTEIEHHBIC
pAABI W HMX  TOPWIOKEHHs, pasjoKeHue
(YyHKUMH B TPUTOHOMETPHUYECKHE PAABI U HX
NPWIOXKEHHUS,,  OCHOBHBIE  MOHATUS 00
WHTErpaie u npeodpazoBannu Oypeke;

Ymemw: pemare OCHOBHbIE 3aJa4d  Ha
pasnoxxeHne (QyHKIMHA B PSJIbI; WCHOJIB30BATh
MaTeMaTHYeCKHe METOAbl W MOJACNH IS
MPUOJIMHKEHHOTO PEIIeHHsT TPUKIIAIHBIX 3a]1a4:
BBIYUCIICHUS 3HAUYECHUN hyHKIHH,
OTIpEJICICHHBIX HMHTETPaJioB, MHTETPUPOBAHHE
muddepeHInaTbHBIX YPAaBHEHUH, YypaBHEHUH
MaTeMaTHYECKON (U3HKH;

Brademw: crannapTHBIMH METOJaMU U
MOJIENISIMI MaTeMaTHYECKOTO aHAJIN3a U UX
MPUMEHEHNEM K PEIICHUIO TPUKIIAHBIX 32134,
HaBBIKAMU MaTeMaTH4ECKON (opMaIu3anuu
MIPUKIIAJIHBIX 33]1a4, aHAIN3a U WHTEPIPETaIlUH
pelleHH COOTBETCTBYIOIUX MaTeMATUIECKUX
MoJleJIeil; HaBBIKaMU paboThl ¢ OMOTMOTEKaMH
MporpaMM CUMBOJILHON M YMCIIEHHON
MaTEeMaTHKH JJIsl pelIeHNsI MPUKIIaIHBIX 33124

1.3. MecTo TUCHUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOTrpaMMbl



HucuuruimHa «Teopust 4MCIIOBBIX M (YHKLMOHANBHBIX PAIOB» OTHOCUTCA K 0a30BOMH
4acTH OJI0Ka AUCIUILIUH Y4eOHOTO IJIaHa.

JUis OCBOEHUS JUCLMIUIMHBI HEOOXOAMMBI KOMIIETEHLIMH, C(HOPMHUPOBAHHBIE B XOJ€
U3Y4EHUS CIEQYIOIIUX  AUCUMIUIMH: «BBeneHme B MareMaTH4eCKUIl  aHAJIU3Y,
«/IuddepennpanbHoe 1 HHTErpaIbHOE UCUUCICHU», «JInHeiiHas anreOpay.

B pesynpTare 0CBOSHHS ITUCIMILIMHBI (JOPMHUPYIOTCS KOMIIETEHIIMH, HEOOXOAUMBIE IS
U3yYeHHs CIENyIIUX AUCUUIUIMH: «DyHKUMOHANBHBIM aHamu3y», «/Juddepennuansasie
YpaBHEHHSD», «Y paBHEHHS MAaTEeMaTHUECKON (DU3UKI».

2. CTpyKTypa QM CUMILIUHBI

OO61mas TpyJ0eMKOCTh AUCHMILIUHBI cocTaBisieT 4 3.€., 144 4., B TOM uMciie KOHTaKTHast padboTa
o0yyaromxcs ¢ npemnogaBareiaeM 56 4., MpoOMeXyTouHas arrectanus 18 4., camocTosiTeabHas
pabota obyuaroumxcs 70 4.

Bunbt yueOHoit paboThI

(B yacax)
o KonraktHasg 5 s DOopMBI TEKYILETO
I
No 5 o = e KOHTPOJIS yCTIEBACMOCTH,
. Paznen mucuuruiMHbY/ TEMBI S > S = B (dhopma mpoMexyTOUHOI
S
3 g 2 5 § s arTecTaluu
= o Q
= E = z § g chc (no cemecmpam)
E | &5 | &5 &%
(3 N
= = 8
1 | Yucnossle n 3 2 4 8 | Onpoc
(GYHKUNOHAIBHBIC PAABL: OTueT 1o BBIIOJHEHUIO
OCHOBHBIC TIOJIOKEHUS BHEAYAUTOPHBIX 33/1aHUM
2 | UucmoBsie psIbI C 3 4 6 10 | Ompoc
MOJIOKHUTEILHBIMU YJICHAMA OTuYeT 1Mo BBIMOTHEHUIO

BHEAYUTOPHBIX 33JJaHUI
TectupoBanue Ne 1

3 | 3HaKomepeMeHHBIE PSIbI 3 2 4 10 | Ortuer o BHITIOTHEHUO
BHEAYJUTOPHBIX 33JIaHUI
KonrtponbHas padota Nel

4 | OyHKIUOHAIBHBIE PSJIBI 3 2 2 8 | Ompoc
OTueT 1o BHIIOJHEHUIO
BHEAYAMTOPHBIX 33/IaHUH

5 | CreneHHbIe pAJIbL: 3 4 6 10 | Omnpoc
pasiiokeHre GYHKLIUH B PsII OTueT 1o BHINOJHEHUIO
Telinopa BHEAYJUTOPHBIX 33JIaHUI
TectupoBanme Ne 2
6 CreneHHble psabL: 3 2 4 8 OTYET N0 BBHITIOTHEHUIO
NpUOIKEHHbBIE BEIYUCIICHUS BHEAYAUTOPHBIX 33aHUI
KontponbHas pabora Ne2
7 | TpuroHoMeTpruecKHe psiIbl 3 4 6 8 | Ompoc
Dypre OT4eT 1o BBINOIHEHHIO

BHEayTUTOPHBIX 3aJaHUH
TectupoBanne Ne 3

8 | UuTerpan u mpeobpazoBanme | 3 4 - 8 | Or4er 1o BHIMOJHEHHUIO
Dypse BHEAYAUTOPHBIX 3aJaHUM
KontponbHas padora Ne3

9 | Dk3ameH 3 18 OTBeTHI Ha BOIPOCHI
Ouiera

HroroBasi KOHTpOJIbHAS
pabora

HTroro: 24 32 18 70




3. ConeprkaHue TUCHUNTHHBI

Tema 1. UncsioBbie M1 GyHKIHOHAIBbHbIE PSA/IbI: OCHOBHbIE MOJI0KEHUS
OcCHOBHBIC TOHATHS W ONPEHCNCHHS: psga, OOLIEro 4ieHa, YaCTUYHOHM CYMMBI, OCTaTKa.
CXonMMOCTh M pacxoAMMOCTh pPALOB. beckoHeuHas reomeTpuyeckas IMPOTpPeCcCHs, CyMMa,
YCIIOBHE CXOAMMOCTH U pacxoguMocTH. DyHKIIMOHATBHBIE IPOTPECCUU, 00JIACTh CXOIUMOCTH.
ITonsiTne paBHOMEPHON CXOAMMOCTH Ha IPHUMEpPE IeoMeTpuuYecKod mnporpeccuu. Ilounennoe
uHTerpupoBanne u auddepeHuupoBanue nporpeccuil. [IpuHIMD M KpUTEpHH CXOAUMOCTH
Kommu. Heobxomumslii mpu3Hak cxoauMocTH. [IpuMepsl CXOASIMXCS U PACXOIAIUXCs PSAAOB.
CBoiicTBa CXOAAIIMXCS PSAIOB: ACCOUMATHBHBIA M TUCTPUOYTHUBHBIM 3aKOH, JIMHEHHas
KOMOUHaIusl, 100aBJIeHNE U yAAJeHUE YJICHOB psaja. Teopema Jlupuxie o nepecTaHOBKaXx.

Tema 2. YUncnoBblie psiabI € MOJ0KUTEIbHBIMHA 4JIC€HAMH
CX0IMMOCTh YHMCIIOBBIX PSAJOB C IOJOKUTENbHBIMU uileHaMU. [IpusHaku cpaBHeHus. IlepBblii
npu3HaKa cpaBHeHUs. [‘apMoHuyeckuil psn, psan oOpaTHBIX KBajaparoB. Bropoil u Tperuit
IIPU3HAKU CpPaBHEHMS, cieAcTBUe. MHTerpanbHbId IpU3HAaK cxoaumoctu Maxnopena-Komm.
[Tpusnak cxogumoctu [lanambepa, cnencrsue. Ilpusnak cxomumoctu Komm. CpaBHuTENbHAs
YyBCTBUTEIBHOCTh IIPU3HAKOB CXOAUMOCTH. IIpumepsl aHaim3a CXOAMMOCTH PSIOB €
IIOJIO’KUTEIbHBIMU YJICHAMM.

Tema 3. 3HakonepeMeHHbIE PSAbI
Onpenenenue 3HaKONEPEeMEHHOTO psna. I[loHsATHS aOCOMIOTHOM M YCIOBHOM CXOJUMOCTH.
Teopembl 0 CXOAMMOCTH aOCONIOTHO CXOJIALIETrocs psiia U ero cymme. llepectaHoBKa 4iieHOB
3HAKONEPEMEHHOro psiaa. Teopema O NepecTaHOBKAX YJIECHOB a0COJIIOTHO CXOASILIErocs psja.
YMHOKeHHE aOCONIIOTHO CXONAIIUXCS PSAOB. YCIOBHO cxojsuiuecs psabsl. Teopema o
IMOJIOKHUTCJIIBHBIX U OTPHULATCIBbHBIX YJICHAX. 3HaK0qepeILy10mHecs1 PAABIL. HpI/IBHaK CXOAUMOCTH
Jleitbnuna u ero cneacreue. CyliecTBEHHOCTh YCIOBUN MpU3HaKa cxoauMocTh Jleitbuuia.

Tema 4. DyHKINOHATBbHBIEC PSAAbI

Omnpenenenne (yHkunoHanbHoro psna. Ilpumepsl. O0nacTb CXOIMMOCTH (PYHKIIMOHAJIBHOTO
psana. I'eomerpuueckass mporpeccus. CXOOUMOCTb MOCIENOBATEIbHOCTH (YHKUMH, Mpeesn
MOCJIEI0BATENbHOCTH HENpepbIBHBIX (QyHKUMHA. Ilepexos Kk mpeneny moj 3HAKOM HMHTErpana u
npousBogHou. Ilonsatue paBHOMEpHOU cxoaumocTH. Maxopupyemsii psan.  IIpusnax
Benepmitpacca 0  paBHOMEPHOM  CXOIMMOCTH. HenmpepslBHOCTH CyMMBI  PaBHOMEPHO
CXOZMIIErocs psAAga C  HENpPEpbIBHBIMM  wieHaMH. [lodneHHOe  MHTErpupoBaHue U
muddepeHIMpoBaHNE PABHOMEPHO CXOJIALINXCS PSIIOB.

Tema 5. CtenenHble psibl: pa3io:kenne GpyHkuuun B psaj Teitaopa
Onpenenenue creneHHoro psga. Teopema AGens. Kpyr cxomumoctu. BemiecTBeHHBIH
creneHHoN psa. MHTepBan cxogumocTth. PaBHOMEpPHAsE CXOAMMOCTD psiJia B KPyTre CXOIUMOCTH.
Paznoxenuss B creneHHble psnpl. Pasnoxenue ¢ynkuuum B psg  Teiinmopa. Teopema o
paznoxumoctu. [Tpumeps pasnoxenus ¢pyukiun f(X) B psin Teitiopa B OKpECTHOCTH TOYKH Xo.
Pansr Makiiopena, npuMmepsl pasinoxkeHuil. Pasnoxxenue B pax MakiiopeHa dI€MEHTapHBIX
byHKIHI BemecTBeHHOro aprymenTa €%, sh X, ch X, sin X, Cos X.

Tema 6. CTeneHHble psiibl: NPUOIHKEHHBIE BHIYHCIEHHUS
CrerneHHbIe Psi/ibl C KOMIUICKCHBIM TepeMeHHbIM. Pasnoxenue ¢yukuumii €%, sh z, ch z, sin z, cos
Z B psan Maxknopena. @opmynsl Oiinepa. [IpubnukeHHble BBIYMCICHUS 3HAYCHUNH (QYHKIHMM C
MOMOIIBIO PsiIoB MakiiopeHa. bunomuansHelil psa MaknopeHna. Paznoxenue porapugmuyueckon
byuknun B psang Makiopena. [lpuOnukeHHbIE BBIYMCIEHUS OMNPENCIIEHHBIX HHTErpajoB C



MOMOUIbI0  CTENEHHBIX pAnoB. [lpubmmxeHHoe
ypaBHEHUM C TOMOILBIO CTETIEHHBIX PSIIOB.

WHTErpupoBanue auddepeHImaTbHbIX

Tema 7. Tpuronomerpudeckue psabl Dypbe
OYHKIMOHATBHBINA 0a31C B3aUMHO OPTOTOHAJIBHBIX HOPMUPOBAHHBIX QYHKIUN. Paznoxkenue mo
OpTOHOpMaNIbHOU cucTeMe (pyHKIu. TpuroHoMeTpu4eckuii OpTOHOPMAaIbHOM Oasuc. Psaael u
koadunmentsl Oypoe. Ycnosusa Jupuxie u teopema o pasznoxkeHun pyHkuuu B psin Dypee.
Paznoxenne nepuognueckux ¢yHkuuid B psn Dypwe. Ilpumepsr paznoxxeHuss GyHKIMNA B psin
dypbe, mpencTaBieHUe cTyneHdaTol ¢GyHKuMM Ha [-m, 7]. CHBUT HHTEpBaJila Pa3JIOKCHUSI.
V3MmeHeHre NIMHBI HHTEpBalia pa3liokeHus. Pasnoxkenue muHeliHoi Gynkuuu B psg Oypee Ha |-
7, ©t]. u Ha [0, 7t]. Pa3noxenue yetHoi n HeueTHOH GpyHkuuM B psig Pypoe. KommnekcHas popma
sanucu psaga Oypee. Pasnoxkenune pyukiun €*X B psg Oypee Ha [-1T, 7).

Tema 8. UnTerpas u npeodpasoBanue ®Pypne
Wurerpan ®ypwe. I[lpencraBnenue ¢ynkumun wunrerpaiom @Pypne. JlocrarouHble YCIOBUS
Hupuxie. Teopema @ypbe. MuTerpan @ypbe aiis 4eTHOH U HedeTHOU GyHKuH. KoMrekcHas
dopma unTerpana dypewe. [Ipeacrapnenne crynenyaToil pyHKImMu uHTErpagom Oypoe Ha [-7t,7].
[IpeoOpazoBanne Dypne. OmpeneneHue MNpsMoro M oOpaTHOro mnpeodpazoBaHusi dDypee.

Kocunyc- u cunyc-npeodpazoBanue Oypoe. CriekrpanbHas QyHKIUA.

4. Obpa3oBaTesibHbIe TeXHOJIOTHH

é\/ﬁ;’[ HawumenoBanue paznena | Buner yaeOHBIX 3aHSATHI OO6pazoBaTenbHbIC TEXHOIOTHI
1 2 3 4
1 |Ywucnosble u Jlexmus [IpoGnemHuas nexmus
(bYHKUNOHAIBHBIC PAABL:
OCHOBHBIE MTOJIOKEHUS [IpaxkTrueckue 3ausATHs |Pemenne THMOBBIX 3a/1a4 [T 3aKpEIUICHUS
u Gopmuposanus 3YH
CamocTosTenbHas KoncynpTipoBaHue u mpoBepka JOMAITHUX
pabora 3aJIaHUI MOCPECTBOM JIEKTPOHHON MOYTHI
2 |YucnoBbIe pAIBI C Jlexims TpanuuuoHHas JeKUUs
MOJIOKHUTEJIbHBIMHU YJICHAMU
[Mpaktuydeckue 3anstust |Perrenue n 00CyXeHNE TUTIOBBIX 3a]1a4
JUTsL 3aKperuienus u popmupoBanus 3YH
CamocTosTenbHas KoncyneTHpoBaHue u mpoBepKa JOMAITHUX
pabora 3aJIaHUI MOCPECTBOM JIEKTPOHHON MOYTHI
3 |3HakonepeMeHHbIC PSIbI Jlexmus TpaguuroHHas JIeKuus
[Mpaktudeckue 3anstust |Perrenue n 00CyXJeHNE TUTIOBBIX 3a]1a4
JUTsL 3aKperuienus u popmupoBanus 3YH
CamocrosTenpHast
pabora KoHcynbTupoBanue u npoBepKa JOMaIIHUX
3aJIaHUi MOCPEACTBOM DJIEKTPOHHON MOYTHI
4 | OyHKIHOHATHHBIC PSIIBI Jlexus IIpobnemMHuas IeKIus
[IpaxTrueckue 3ausaTHs |Pemenue u o0CyXaeHNE THITOBBIX 3a7a4
IUTS 3aKperuienns u popmupoBanus 3YH
CamocTosTenbHas KoncynpTHpoBaHue 1 npoBepka JOMaITHUX
pabota 3aJIaHUH MOCPEACTBOM DJIEKTPOHHON MOYTHI
5 |CreneHnsle psabl: Jlexuus TpagunuoHHAast TEKIUA
pasyoxkeHne GYHKLIUH B Psill




Teitnopa

HpaKTI/I‘{eCKI/IC 3aHaTusa |Pemenne u O6CY)K)1€HI/IG THUIIOBBIX 3aga4

IUTS 3aKperieHus U popmuposanus 3YH

CamocrosiTenbHast KoncynpTupoBanue u mpoBepKa JOMAaIIHUX
pabora 3aJ]laHUH MOCPEICTBOM 3JIEKTPOHHOMN MOYTHI
6 |CreneHHbIC PSJIbL: Jlextus TpagumuoHHAast TEKITUSL

HpI/I6HI/I)KeHHI)IC BBIYHMCJICHHUA

HpaKTI/I‘IeCKI/IC 3aHATHs |Pemienue u O6CY)K)I€HI/IG THUIIOBBIX 3aga4

IUTS 3aKperieHus 1 popmupoBanus 3YH

CamocTosTenbHas KoncynpTipoBaHnue n npoBepka JOMaITHUX
pabora 3aJ]laHUH MOCPEJICTBOM 3JIEKTPOHHOMN MOYTHI
7 | Tpuronomerpudeckue psiapl |JIexmus TpaguoHHast JIeKIUs
Dypbe
[Mpaktuueckue 3ansatus |Pernenue n o0cykJeHNE TUTIOBBIX 3a/1a4
IUTS 3aKperuieHus U popmupoBanus 3YH
CamocTosTenbHas KoncynpTipoBaHue u mpoBepka JOMaIIHUX
pabora 3aJIaHUI MOCPEICTBOM JIEKTPOHHON MOYTHI
8 |HuTterpan u nmpeobpazoBanwue |Jlekuus TpanuuuoHHas TeKUUs
Dypbe

paboTa

CaMocTosTenbHast

[Mpaktuueckue 3anstust |Perrenue n 00CyXIeHNE TUTIOBBIX 3a1a4

IUTSE 3aKperuierns U popmupoBanust 3YH

KoncynpTHpoBaHue u mpoBepKa JOMAIIHUX
3a/IaHUM ITOCPEICTBOM IEKTPOHHOM IOYTHI

5. OneHka mIaHNupyeMbIX pe3yJIbTATOB 00yUeHH s

5.1. CucremMa olileHUBaHUA

DopmMa KOHTPOJIS

MaxkcuManbHOE KOJIMYECTBO 0aJIjIoB

3a onHy paboty Bcero
Texyniuil KOHTPOJIb:
Ompoc; 2 Gayta 10 6amioB
OT4YeT NO BHINOJHEHUIO BHEAYJUTOPHBIX 33JIaHUM; 2 Oajuia 10 GasutoB
TectupoBanue Ne 1; 5 6amoB 5 6ansnos
TectupoBanue Ne 2; 6 OasutoB 6 GamioB
Tectuposanune Ne 3; 5 Gamos 5 6amnos
KontponbHas pabora Nel; 8 bamoB 8 bamos
KontponbHas pabora No2; 10 6amioB 10 6amnoB
KontponbsHas pabora Ne3. 6 G6amtoB 6 O6amnoB
IIpomesxyTouHas aTTeCTaLUs:
- OTBETHI Ha BONPOCHI OMJIeTa, 20 6anoB
- UTOTOBasi KOHTPOJIbHAsA paboTa 20 6anoB
Hroro 3a cemecTp (AMCLUIIIMHY ) 100 6amos
OKk3aMeH

[Tonmy4yeHHBI COBOKYIHBIN pe3ysbTaT KOHBEPTUPYETCS B TPATUIMOHHYIO MIKATy OIICHOK U B
nikany oreHok EBpomneiickoil cucteMbl mepeHoca M HakoruieHus kpeautoB (European Credit
Transfer System; ganee — ECTS) B cOOTBETCTBUY € TaOJIHUIICH:

100-6annpHas mkaia TpaauunoHHas MIKaza Ixama ECTS
95 -100 A
83 -94 OTIMAHO 3a4YTEHO B
68 — 82 XOPOIIO C




56 — 67 D
50_55 YAOBJIETBOPUTEIHHO E
20 —49 FX
0_19 HEYIOBJIETBOPUTEIHHO HE 3a4TCHO =

5.2.KpuTtepun BbICTaBICHUS OLICHKU MO TUCLIUILIAHE

Banany/
IIkana ECTS

Onenka no
JUCHMIIIMHE

KpuTepun oneHku pe3ybTaTOB 00y4YeHHS 0 AUCIUTIAHE

100-83/
AB

«OTIIMYHO»

BricTaBnsercs: o0y4aromemMycsi, v OH IITyOOKO B IMTPOYHO
YCBOMJI TEOPETHUECKHUH U MMPAKTUIECKUN MaTepual, MOKET
MIPOAEMOHCTPUPOBATH 3TO HA 3aHATHUIX U B XO/I€
IIPOMEXYTOYHOM aTTECTAITHH.

OOy4Jaromuiics: HCYEPIIBIBAIOIIE U IOTHYECKH CTPOHHO U3TaracT
yueOHBII MaTepua, yMeeT YBSI3bIBaTh TEOPHIO C MMPAKTHKOM,
CIIPaBIISIETCS C PEIIeHHeM 3aad o eCCHOHATBHOM
HaIPaBIEHHOCTH BBICOKOTO YPOBHS CIIOKHOCTH, IIPABUIIHHO
00OCHOBBIBAET MPUHSTHIC PELICHUS.

CB000THO OpHEHTHpYETCS B yueOHOW U podhecCHOHATEHON
JTUTepaType.

O1eHKa N0 AUCIMITIMHE BBICTABIISIOTCS 00yYalomeMycs ¢
YYETOM PE3yIbTAaTOB TEKYILEH U MPOMEKYTOUHOU aTTeCTalUK.
Komnerenuuu, 3akpemi€HHble 3a TUCUUIIIUHOM,
c(hOpMHPOBaHBI HA YPOBHE — «BBICOKHI.

82-68/

«XOPpOUIO»

BricTaBisiercst oOydaromiemMycsi, €CH OH 3HAeT TEOPETHYCCKHUN 1
MPaKTUYECKUIA MaTepuall, IPaMOTHO U 10 CYLIECTBY U3J1araet
€r0 Ha 3aHATHAX U B XOZ€ MPOMEXYTOYHON aTTECTAlVH, HE
JIOIIyCKasi CYIECTBEHHbBIX HETOYHOCTEMN.

OOyuaromuiicst MpaBUIBHO MIPUMEHSIET TEOPETHUECKIE
TOJIO’KEHUS TIPY PELICHUN IPAKTHYECKUX 3a7a4
npodeccuoHaNbHON HANPaBICHHOCTH PAa3HOTO YPOBHS
CJIOKHOCTH, BJla/IeeT HEOOXOTUMBIMH JJISl 3TOTO HaBBIKAMU U
NprUEMaMHu.

JlocTaTouyHO XOPOLIO OPUEHTHUPYETCS B YIEOHOH U
npodeccroHabHOM THUTEpaType.

OueHka Mo AUCUUILIMHE BBICTABIISIOTCS 00yUaromeMycst ¢
y4ETOM pe3yJIbTaTOB TEKYIIEH 1 TPOMEKYTOUYHON aTTECTALUH.
Komnerennunn, 3akpennéHHble 3a TUCIUTLINHOMN,
chOpMHPOBaHbBI HA YPOBHE — «XOPOIIHIAN.

67-50/
D,E

«YyAOBJICTBOPU-
TCIIBHO»

BricTaBisiercst oOydaromiemMycs, eciii OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUYECKUH U MPAKTUYECKU MaTepral, JOIMyCKaeT
OTJeTbHBIE OMMOKH NPH €r0 M3JI0KEHNH Ha 3aHSATHAX U B XOJIE
MIPOMEXKYTOYHOM aTTeCTaLlUU.

OOyuaromuiicst ICIBITHIBAET OIIPEAeNEHHbIE 3aTPyIHEHUS B
NIPUMEHEHNUH TEOPETUUECKHUX TOJI0KEHUNA ITPH PELICHUH
MPaKTUIECKUX 3a71a4 MPOeCCHOHANBHON HANPaBICHHOCTH
CTaHIAPTHOTO YPOBHS CIIOKHOCTH, BIIafeeT HEOOXOAUMBIMH IS
3TOro 0a30BBIMHM HAaBBIKAMHU U IPUEMAMHU.

JleMOHCTpUpYeT 10CTaTOUHBIA YPOBEHb 3HAHUA yUeOHOI
JINTEPATYPHI 110 TUCLHUIIIMHE.

OneHka 10 AUCLMIUIMHE BBICTABISIIOTCS 00YYaloIEeMycs ¢
YYETOM PE3yIbTATOB TEKYILIEH U MPOMEKYTOUHOU aTTeCcTaIUu.
Komnereniuu, 3akperi€HHbIe 3a JUCITUTIITUHOM,
chopMHPOBaHbI HA YPOBHE — «IOCTATOUYHBIIY.

49-0/
F,FX

«HCYAOBJICTBOPUTEII
BHO»

BrictaBisiercst oOyuaromemycs, €CIM OH He 3HaeT Ha 0a30BOM
YPOBHE TEOPETHUYECKUH U TPAKTUYECKUN MaTEpHal, T0NyCKaeT
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Banasl/ Ounenka mo Kpurepun oneHkn pe3ybTaTOB 00y4eHHS 110 AUCIUIIIAHE
Hlkana ECTS | nucuuniiune

rpyOble OIIMOKH IPH €T0 W3JI0KSHNH Ha 3aHATHSX U B XOZIe
MPOMEKYTOUHOH aTTeCTallH.

OO0yyJaromuiics NCTIBITHIBAET CEPhEIHBIC 3aTPYAHECHUS B
MPUMEHEHNH TEOPETHIECKHUX MOJI0KEHUN TIPH PEIICHUN
MPaKTUYECKUX 3a7a4 MPOeCCHOHANTBHON HAPaBICHHOCTH
CTaHIAPTHOT'O YPOBHS CIIOKHOCTH, HE BiIajJieeT HEOOXOAUMBIMU
IUISL TOTO HABBIKAMH U TIPHEMAMHU.

10 TUCIUIIIINHE.
OreHKa 10 AUCLMITIMHE BBICTABIISIFOTCS 00YYaroLEeMycs ¢
y4ETOM pe3yJIbTaTOB TEKYILIEH U MPOMEKYTOUHON aTTeCTALIH.
Komnerenunn Ha ypoBHE «OCTaTOYHBINY, 3aKPETUIEHHBIE 32
JUCLIUIUTMHON, He chOPMHUPOBAHBI.

JemoHcTpupyeT ¢pparMeHTapHble 3HAHUA yIeOHOH JTUTEepaTypsl

5.3. OueHouHbIe cpescTBa (MaTepuabl) JUIsl TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH,
IPOMEKYTOYHON aTTeCTallMy 00YyYaIOMIUXCs 110 TUCLIUTLTTHE

Texkymmii KOHTPOJIb
Ilpumepnuie éonpocwt 01s onpoca cm. n.9.1 l[lnansl npakmuyeckux 3aHAmMull, KOHMPOIbHbLE

60Nnpocsl

Ilpumepnuwie 3a0anusn 0na mecmuposanus Ne 1:

Bomnpoc 1. O cxogumocTu psija:
V1+12+1/4+...+12"+ ... ;
OTBeTHI:
1) cxonures; 2) HEU3BECTHO; 3) pacxoaurcs.

Bonpoc 2. O cxonumocTH psiaa:
/1+12+1/3+...+1/n+...;
OTBeThI:
1) cxomurcs; 2) HEW3BECTHO; 3) pacxoauTcs.

Bomnpoc 3. O cxonumocTu psiaa:
U1+ 1/22 + 13+ +1/n?+ ... ;
OTBeThI:
1) cxonures; 2) HEU3BECTHO; 3) pacxoaurcs.

Bonpoc 4. O cxonumocTH psiaa:
1/1.2+1/1-:23+ ... +1/nl + ..;
OtBeTbI:
1) Heu3BecTHO; 2) cxomutcs; 3) pacxoaurcs.

Bomnpoc 5. O cxonumocTu psaa:
1/1.2+ 123+ ... +l/n(n+1)+..;
OTBeThI:
1) pacxogurcs; 2) HEW3BECTHO; 3) cxoauTcs.

Bonpoc 6. O cxonumocTu psiaa:
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U1-212+1/3-...+-1)"n+...;
OTtBeTbI:
1) pacxomgurcs; 2) cxonuTcs abCOFOTHO; 3) cxoIUTCs YCIOBHO.

Bomnpoc 7. O cxonumocTu psijaa:
1/1-1/22 +1/32 ... +-1)"1/n> + ... ;
OTBeThI:
1) pacxomurcs; 2) cxoautcs abCONIOTHO; 3).

Bonpoc 8. O cxonumocTu psiga:
11-12+ 13- +-)" in+ ...
OtBernbI:
1) cxomutcs abCOMIOTHO; 2) CXOIUTCA YCIOBHO; 3) pacxomuTcsi.

Bonpoc 9. O cxonumocTu psiaa:
1-1+41- +C-D"L1+ ...
OTBeThI:
1) cxomuTcs abCOOTHO; 2) cxoauTcs yCIOBHO; 3) pacxoauTcs.

Bomnpoc 10. O cxonumocTH psija:
1-2+3-...+-D"n+ ...
OTBeTHI:
1) cxomuTcst abCOIOTHO; 2) cxoauTcs yCIOBHO; 3) pacxomuTcs.

Bomnpoc 11. O cxonumocTu psija:
sinm/2+sinmw/4+ ... +sinm/2"+ ...;
OTBeThI:
1) cxomutcs; 2) cXOIUTCS YCIOBHO; 3) pacxoautcs.

Bonpoc 12. O cxongumoctu psija:
2+32+4/3+...+(n+l)in+...;
OTBeTHI:
1) cxomutcs; 2) cXoAuTcs yCIOBHO; 3) pacxomutcs.

Ilpumepnbvie 3a0anusn 0na mecmuposanus Ne 2:

Bonpoc 1. Onpenenuts 061aCTh CXOUMOCTH PSifia:
T+x+X2+ ... +x"+
OTBeThI:
1) -1<x<1,; 2) -0 < X <o 3) xe d.

Bonpoc 2. Onpenenuts 0061aCTh CXOIUMOCTH Psifa:
T+x*+x8+ ... +x" +;
OTBeTHI:
1) -0 < X < 0; 2) -1<x<1, 3) xe .

Bonpoc 3. Onpeaenuts 0671acTh CXOIUMOCTH psija:
sinx/2+sinx/4+ ... +sinx//2"+ ...;
OT1BeTHI:
1) -1<x<1; 2) -00 < X <0 3) xe d.

Bomnpoc 4. NccienoBars paBHOMEPHYIO CXOJIUMOCTD PSa:. ..
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U[n? (1+x3)], n=1,...,
OTtBeTbI:
1) pacxoaurcs; 2) cXomuTCH, 3) cXOauTCs paBHOMEPHO.

Bomnpoc 5. UccienoBarh paBHOMEPHYIO CXOJIUMOCTD PSa:. ..
(1/n?)*exp(-x?), n=1, ...
OtBernbI:
1) cxonures; 2) cxoaMTcs paBHOMEPHO; 3) pacxoaurcs.

Bonpoc 6. Onpenenuts pagnyc U HHTEPBAI CXOAUMOCTH psJa:
1-x22+ ... +(D)™XYn+ ...
OTtBeThI:
1) -0 <X < o0; 2)-1<x<1; 3) x=0;

Bomnpoc 7. Onpenenuts pagnyc U UHTEPBa CXOJUMOCTH psijia:
1-x224 ...+ ()" X+ ...
OTBeThI:
1) -1<x<1; 2) -0 < X < 0] 3) x=0;

Bonpoc 8. Cxonpko 4iieHOB pa3ioxeHus B psan Teinopa umeer QyHKINA:
3(x -1)* +3x%-1
OTBeTHI:
1) 3; 2) X =oo; 3) x=5;

Bonpoc 9. CKkoJbpK0 4WICHOB pa3nokeHus B psin Telnopa umeer GyHKIHS:
3(x -1)* +3Vx -1

OtBernbI:
1) 3; 2) X =o0; 3) x=5;
Bonpoc 10. Paznoxxenne QyHkiuu B psg MakiopeHa:
y=¢€X
OTBeThI:
1D)Xxn 1+ 2) 2(-1)™Ynl+.. 3) 2xX"In!+...;
Bonpoc 11. Paznoxenue pynkuuu B psii MakiopeHa:
Yy = COSX.
OTBeThI:
1) Xx®/(2n)!+....; 2) 2(-1)™"/(n)! 3) ) 2x*™Y(2n)!+...;
Bonpoc 12. Paznoxenue pynkuuu B psig MakiopeHa:
y = shx.
OTBeThI:
1) 2x2@2n)l+...; 2) X2yl 3) X(-1)™*/(2n)!+...;

Ilpumepnvie 3a0anun 0n1a mecmuposanus Ne 3:

Bonpoc 1. Paznoxenue ¢pynkuuu B psg Oypse:
y=¢€* xeg[-x, n].
OtBernI:
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1) no cunycam ;  2) obweeo uoa 3) no kocunycam

Bonpoc 2. Paznoxenue ¢pynkuun B psan Oypbe:
y=X, Xxe[-x,m].
OTBeThI:
1) no cunycam ;  2) obweeo 6uoa 3) no kocunycam

Bonpoc 3. Pasnoxenue ¢pyakiun B psag Oypobe:
y= Kkl xe[-m n].
OtBernbI:
1) no cunycam 2) obwezo suda 3) no xocunycam

Bonpoc 4. Paznoxenue ¢pynkuuu B psg Oypse:

y=X, xe[0,mn].
OtBernbI:
1) no cunycam 2) obwezo suda 3) no cunycam u no
KOCUHYCaM

Bonpoc 5. Bo3aM0oXHO 11 pa3ioxeHue 1o CHHycaM (PYHKIIHH:
y =cosx, Xe[O0, .
OtBeThlI:
1) 0a 2) nem 3) neuzsecmmno

Bomnpoc 6. Bo3MOKHO i1 pa3JIoKEHUE B CTEIIEHHON sl (PYHKIIAK:
y = sinx B OKp. T. 0.
OtBernbI:
1) 0a 2) nem 3) neuzsecmmno

Bonpoc 7. [Ipencrasnenue pyHkunu uHTerpaiom dypee:
y =¢€X.
OtBerbI:
1) no cunycam; 2) obwe2o suda 3) no kocunycam

Bomnpoc 8. [Ipencrasnenue ¢pyHkuuu uarerpaiom dypee:
y=¢€*, xe(0, ).
OtBernI:
1) no cunycam ; 2) no cuHycam u no KOCUHycam 3) no kocunycam

Bonpoc 9. Kakoe npeobpazoBanue Oypbe BO3MOKHO i PyHKINU:
y=eX, 0<x<ow
OtBeTbI:
1) cunyc-npeobpazosanue 2) u mo u opyzoe 3) kocumnyc-npeobpaszosanue

Bonpoc 10. CnexrpanbHas pyHkuus npeodpazoBanus Oypre:

y =f(x)
OTBeTHI:
1) N(2/7) [ (t) cosat dt 2) V(2/7) | F(a) cos ax do  3) N(2/7) [ (t) sin at dt

Ilpumepnuvie 3a0anun 0nsa KOHMpPOLHOU padomur Nel:
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1. UccnenoBaTh CXOIMMOCTb, UCTIONB3YS ONpEACTICHHUE:
114+ 147+ ... +1/3n-2)(3n+ 1)+ ... ;

2. UccnenoBaTh CXOAMMOCTb, UCIIOJIb3YSl IPU3HAKU CPABHEHUS:
1+ (1+42)/(1+2%) + (1+n)/(1+n?) + .. ;

3. JlokazaTth CXOJIMMOCTb, UCTIONB3YS pu3HaK Jlanambepa:
13+ 1/9+...n43"+ ..

4. Jloka3aTh CXOAMMOCTb, HCIIONB3Ys Mpu3Hak Kormm:
1/In2 + 1/In?3 + ... + 1/In"(n+1) +...;

5. MccnenoBaTh CXOOUMOCTB, UCIIOJIB3Ysl HHTETPAJIbHBINA TPU3HAK:
1/2In?2 + 1/3In?3 + ... + 1/(n+D)In(n+1) +.. ;

6. UccnenoBath CXOAMMOCTD:
1-1/3+..+(-)"™1/@2n-1)+..;

7. UccnenoBaTh CXOAUMOCTB:
1/2N2 + 133+ ... +1/(n+N(n+ 1)+ .

Ilpumepnvie 3a0anusa 0na KOHMpPoOILHOU padomovr No2:

1. Onpenenutb 06J1aCTh CXOAUMOCTH:
XI(1+X?) + X2/(1+x4 + .+ XA+ + .
2. Jloka3zaTh paBHOMEPHYIO CXOJTUMOCTb:
T 1/[n? (1+(nx)?)], n=1,...,
3. Onpenenutb paguyc ¥ UHTEPBAJ CXOUMOCTH:
1+X2+ X244+ ... x"2"+ ...
4. Haiitu cymmy psja:
X+2x%+ ... +nx"+...
5. Paznoxuts B psa Teinopa:
y = Inx B OKp. X =2;
6. Paznoxuts B psig MakiopeHna:
y = sinx chx.
7. IIpuOAMKEHHO BBIYUCIUTH (C TOUHOCTBIO /10 3T0 3HAKa):
(17)1/4
8. IIpubnu>keHHO BBIYMCIUTH (C TOUHOCTBIO JI0 4T0 3HAKA):
>34 [exp(-0.4x?)] dx;
9. IlpubnmxeHHo pemnTh AMddepeHInanbHoe ypaBHEHHE:
y'+xy+y =0, Yho =1 Yo =05

Ilpumepnuie 3a0anusn 011 KOHMPOILHOU padomvt Ne3:

1. Paznoxuts B pag @ypee Ha oTpeske [-, m] GyHKLIHUIO:

f(x) = {x, xe[-n, n); 2x, xe[0, n]}

2. Paznoxuth B psg @ypbe o kocuHycam Ha otpeske [0, ] pyHKIwHIO:
f(x) =sinx

3. PasznoxuTts B psag @ypbe 1o cuHycam Ha oTpeske [0, ©t] hyHKIuo:
f(x) = chx

4. Paznoxuth B psn Dypbe Ha oTpeske [-1t/3, /3] dyHKIWMIO:
f(x) = 2x+1

5. Pasnoxcﬂgb B KOMIUIEKCHBIH psig Pypre Ha oTpeske [ -7, ] GpyHKIuIo:
f(x) = e

6. ITomb3ysce pasnoxernem f(X) = X? Ha [-7, ], BEIYUCIUTE CyMMY psiia:
a) 112-1/22+1/32-1/4*+ ... + (-1)"1/n,
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7. TlpencraButh uHTErpagoM Oypbe GyHKIHIO:

f(x) ={e*, x=0; 0, x<0}
8. Kocunyc-npeodpazoBanue Oypbe QyHKIUU:
f(x) ={e*, x=>0; 0, x<0}

IIpomeskyTOoOUHAsI aTTecTALMS
Konmponsnwie 6onpocwt no Kypcy:

1. Onpenenennie CXOASIIETOCS U PACXOASIIETOCS psijia.

2. YcnoBue CXOIUMOCTH OECKOHEYHOW T€OMETPUUYECKON ITPOTPECCHH.

3. IlounneHHOE UHTETPUPOBAHUE U TP PEepEeHIIMPOBAHUE TEOMETPUIECKOM MPOTPECCHH.
4. ITpunuun u kputepuii cxogumoctu Komm.

5. HeoOxoaumblii IpU3HAK CXOAUMOCTH.

6. IIpumepsl CXOAAMXCS U pACXOIAIINUXCS PS/IOB.

7. AnreOpanyeckue CBOICTBA CXOASIIUXCS PAJOB: aCCOLMATUBHBIM U TUCTPUOYTHUBHBIN 3aKOH,
JUHEeNHHass KOMOMHaLUs, 100aBJIeHUE U yJaJIeHUe YWISHOB psijia.

8. Teopema J[lupuxiie o nepecTaHOBKaX.

9. IlepBbIil mpU3HAKa CpaBHEHUS. .

10. Bropoii u TpeTuii npu3HaKu CpaBHEHUS.

11. MaTerpanbHbiil npu3Hak cxoaumMocTu Makiopena-Komu.

12. Ilpusnak cxonumoctu [lanambepa, ciiecTBHE.

13. IIpuznak cxogumoctu Koiu.

14. CpaBHUTENBHAS YyBCTBUTEIBHOCTh MPU3HAKOB cxoaumoctu Jlanambepa u Komn.
15. [TonsTHs aOCONIOTHOM U YCIIOBHOM CXOJUMOCTH.

16. TeopeMbl 0 CXOAMMOCTH a0COIFOTHO CXOJSIIETOCS PsiJia U €T0 CyMME.

17. IlepecTaHOBKA 4JICHOB 3HAKOIIEPEMEHHOTO Psizia.

18. YMHOXKeHHE aOCOTOTHO CXOAIIMXCS PSIIOB.

19. TeopeMmsl 0 UI€HaX YCIOBHO CXOJAIIETOCS psa.

20. 3nakouepenytoutuecs psaasl. [Ipuznak cxogumocTu JleiOHMIIa U €ro cleCcTBHUE.
21. O6sacTb CXOAMMOCTH (DYHKIIMOHAILHOTO PsiJia.

22. [lpenen mocienoBaTeIbHOCTH HEMPEPHIBHBIX (PYHKITUH.

23. Ilepexon k mpenenny o 3HaKOM MHTErpajia U IPOU3BOJAHOM.

24. IloHaTre paBHOMEPHON CXOAUMOCTH.

25. Maxopupyemsiii psg. [IpuzHak Beliepmrpacca 0 paBHOMEPHON CXOIUMOCTH.

26. HenpepbIBHOCTh CyMMBbI pAaBHOMEPHO CXOJSIIETOCs psifia C HEMPEPhIBHBIMU WIEHAMHU.
27. TlouneHHOe UHTETpUpOBaHUe U AU depeHnpoBaHEe PABHOMEPHO CXOASAIINXCS PAIOB.
28. Teopema AbGens. Kpyr cxoaumocTH.

29. PaBHOMEpHas CXOAUMOCTB psAJla B KPYre CXOIUMOCTH.

30. Pa3noxeHus B CTENIEHHBIE PSAAbI, YCIOBUS Pa3I0KUMOCTH.

31 .Paznoxenue ¢pyHkuuu B psg Teitnopa.

32. Psaasr Makiiopena. Pasnoxenne nokasarenbHoi QyHKIwu € B psg MakiopeHa.
33. PazjoxxeHne TPUroHOMETpUIeCKHX QYHKIHA Sin X, COS X B psig MakiopeHa.

34. Paznoxxenue runepbonnueckux pynkmumit sh X, ch B psix Makiopena.

35. Paznokenus Gyukimii €%, sh z, ch z, sin z, oS z B psix MakiopeHa.

36. [IpubnnxeHHOe BbIUMCICHUE 3HAYeHUH QPyHKIMI ¢ TOMOIIbIO psaa MakiiopeHa.
37. bunoMuanbHbli psit MakinopeHa.

38. Paznoxenue norapumMuueckoil GyHKIIUH.

39. IIpubnuxeHHbIe BEIYUCIICHUS ONPEICTICHHBIX HHTETPAJIOB.

40. ITpubnuxeHHOe UHTErpupOBaHre AUPPEpEeHIINATbHBIX YPABHEHUH.

41. OyHKIMOHAIBHBINA 6a31C B3aMMHO OPTOrOHAJIBHBIX HOPMUPOBAHHBIX (DYHKIUHA.
42. PaznoxeHue no OpTOHOPMAJIbHOM cucTteMe (QYHKITHIA.

43. TpuroHomMeTpHuecKuil OpTOHOPMaIbHOI Oa3uc.
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44. Psaapl u koahummenTsr Oyphe.

45. YcnoBus [upuxie u Teopema o pa3inokeHuu QpyHKIun B psijg Oypbe.
46. Paznoxxenue nepuoanuecknx GyHKui B psig Dypbe.

47. Paznoxxenue nuHeiHoW QpyHKImK B psig Oypee Ha [-n,7t] u Ha [0, wt].
48 CnBur uHTEpBaja pas3IoKEHHUS.

49. I3MeHeHue NIMHBI MHTEPBAJIa Pa3oKEHUs.

50. Paznoxxenue yeTHor GyHKIHH B psig Dypbe.

51. Paznoxenue HeueTHON GyHKIMH B psig Dypbe.

52. KommnekcHas ¢popma 3anucu psiga Oypoe.

53. IIpencraBnenne ¢pyHkuun HHTErpaiom Oypne.

54. Noctatounsie ycnoBus upuxie. Teopema Dypee.

55. WNurerpan @ypbe 1 4STHON U HEUETHOU (DYHKITUH.

56. Kommekcnas ¢popma nunrerpaia Oypsoe.

57. llpeobpazoBanue Dypoe.

57. Onpenenenue npsMoro u oopatHoro npeodpazoBanust Oypne.

59. Kocunyc- u cunyc-npeodpazoBanue Dypnbe.

60. CnekTpanbHas QyHKIHUS.

Ilpumepnuvle 3a0anusn 0na umo2060ii KOHMPOJIbHOU padbomul:

1. UccnenoBarh CXOAMMOCTh, UCTIOIB3YsI OMpeIeIeHHe:
1/1.2.3+1/2.34+ ... +1/n(n+1)(n+2)+...;
2. VccnenoBarh CXOAUMOCTD, HCITOJB3YS IPHU3HAKN CPABHEHUS:
125+ 136+ ... +1/(n+1)(n+4)+...;
3. JlokazaTh CXOIMMOCTb, UCTIONB3Ys pu3HaK Jlamambepa:
13+ 1/9+...n43"+ ..
4. Jloka3aTb CXOAMMOCTb, UCIIONb3Ysl Tpu3Hak Komm:
1/3 + (2/5)% + ... (n/2n+1))" ...;
5. UccnenoBarh cX0QUMOCTb, UCIIOJIB3YSI MHTETPAJIbHBIN IPU3HAK:
1/2In2 + 1/3In3 + ... + 1/(n+1)In(n+1) +...;
6. HUccienoBaTh CXOMUMOCTE:
a) V1 +2/3+ ... +nl(2n-1) ...; &) N(2/1) +NB/2) + ... +N[(n+1)/n] +...;
7. UccnenoBaTh CXOAUMOCTB:
1-132+ ..+ (-D)™1@2n-1)%+...; 6)2-312+ ...+ (-)"(n+1)/n+..;
8. OmpenenuTh 00J1aCTh CXOAUMOCTH:
XI(1+X2) + X2(1+x%) + ..+ X(1+x3) + ...
9. Jloka3aTb paBHOMEPHYIO CXOMMOCTb:
> (1/n?)*exp(-n?x?), n=1,...,0
10. OnpenenuTs paguyc U UHTEPBAI CXOAUMOCTH:
>(6™") / (5nn), .n=1, ...,
1 1Haiitu cymmy psiga:
X+ X33+ .+ x2(2n+1) +...
12. Paznoxuth B psja Teiinopa:
y =sin(nx/4) B okp. X =2.
13. Paznoxutk B psii MakiiopeHa:
y = COSX chx.
14. TIpubnu>keHHbIE BEIUMUCIEHUS (C TOYHOCTBIO 10 3T0 3HAKA):
(35)%%; In 2.23; 0*%Y[exp(-0.4x?)] dx ma otpeske 0 <x<0.51
15. [IpubmmxenHoe pemenne qudpepeHnaIbHbIX ypaBHEHUH]:
(1+x2)y" + 2xy' =0, Ylx=0 = 0; Y'lk=0 = 1;
16. Paznmoxuth B psix Dypbe Ha oTpeske [-T, 7t]:
f(x) = { -3x, xe[-=, 0]; X, Xe[0, ©]}
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17. Paznoxuts B psiag Pypbe mo kocuHycaM Ha oTpeske [0, m] pyHkImio:

f(x) =shx

18. Paznoxuts B psia Pypbe mo kocuHycaM Ha otpeske [0, mt] pyHKIuro:
f(x) =sinx

19. Pa3n0xuTh B KOMILICKCHBIN psig Dypbe Ha oTpeske [ -7, 7| GpyHKImo:
f(x) =e*-1

20. PaznoxuTs B psig Pypbe QyHKIHIO:
fx)={x, X<2; 0, x>2}
21. Ionw3ysce paznoxenuem f(X) = 1 mo cunycam na [0, 7], BBIYUCIUTH CyMMY psfa:
1-1/3+1/5-1/7+ ... +(-1)"1/(2n-1).
22. Pa3noxutk B uHTerpast ®ypbe QPyHKINIO:
fx)={x, |x<I; 0, x>1}

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHHe U CHUILINHBI
6.1. CHOucok UCTOYHUKOB U JINTEPATYPhI

Jlureparypa
Ocnoenas
1. TIuckynoB H. C. luddepennmanbHoe u HHTErpaibHOE UCUUCIEHUS © y4el. mocodue ams
Bry3oB / H. C. IluckynoB. - WMsm. 13-e. - M.: Hayka, 1985. - 22 cm
Y. 2.-1985. - 560 c.
2. Bopo6ses H. H. Teopus psnos. - U3n. 6-e, crep. - CI16.: Jlans, 2002. - 407 c.

JlononnumenvHas

1. TuckynoB H. C. Juddepennmanbnoe 1 HHTErpaibHOE UCUUCICHHUS : yued. mocodue st
Bry3o0B / H. C. IlmckynoB. - Mzn. 13-e. - M.: Hayka, 1985. - 22 cwm.
Y. 1.-1985.-432c.

2. ®@uxtenroinbll .M. OcHoBBI MaTeMaTnueckoro ananusa / I'. M. @uxrenroisi. - U3, 4-
e, crep. - M.: Jlans, 2004. - Y. 2. - 2004. - 463 c.

3. Huxonbckmit C.M. Kypc mMaTemarnueckoro aHaim3a: y4eOHHK IS CTYyJCHTOB (U3. U
MeX.-MaT. crenuanbHocTeil By3oB / C. M. Hukonbckwmii. - 5-e u3a., mepepad. - M.:
duzmatnut: JIad. 6a3o0BbIx 3Hanwuii, 2000. - 591 c.

4. JlebeneB B. N.DOyHKIMOHANBHBIN aHAIM3 U BBIYUCIWTENbHAS MaTeMaTHKa : ydeOHoe
nmocoOue i CTYJCHTOB BY30B, OOYYArOIIMXCS MO CHEHaIbHOCTAM '"MartemaTuka',
"Ilpuknannas matemaruka" / B. W. JleGenes. - M3a. 4-e, ucnp. u mom. - Mocksa :
®uszmariut, 2005. - 295 c.

5. Illuxanosuu lO. A. Beenenue B MaTematuky : yue6. nocobue / 0. A. [lluxanosud. - M.:
Hayu. mup, 2005. - 383 c.

6.2. Ilepeuenpb pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOM ceTu « HTEepHET»
1. Pser. DnemenTs! Teopun. - http://mospolytech.ru/pages/kaf/vm/kaf math_rows.pdf

IlepeyeHb coBpeMeHHBIX MPogeccnoHaIbHbIX 0a3 naHHbIX (B/]) 1 nHpopManMOHHO-
cnpaBounbix cucrem (MCC)

Nori/mm HanmenoBanune
1 MexnyHaponusie pedepaTuBHble HaykKomeTpuieckne bJl, moctymHble B pamkax
HaIIMOHAJILHOM nmoamucku B 2017 r.
Web of Science
Scopus
2 [IpodeccrnonanbHpie onHOTEKCTOBBIE B/l, TOCTYIHBIE B paMKax HAIlMOHATHHOW TIOJIICKH B
2017 r.
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Kypuansr Oxford University Press
SAGE Journals

XKypnuanst Taylor and Francis

3 KomrmbroTepHble cripaBOYHbIE MPABOBBIE CUCTEMBI
Koncynbrant Ilmtoc,

l"apanT

7. MaTepI/IaJ'[I:HO-TeXHI/I‘leCKOC o0ecrneyeHue AUCHUIIJIHHBI

Jiis MaTepuaIbHO-TEXHHYECKOTO 00eCTIeYeHUS AUCIUTUIMHBI HEOOXOTUMBI:
e yueOHas ayAUTOpHUS,

® JI0CKa,

® TPOEKTOp (CTAIMOHAPHBIH WA IEPEHOCHOM),

® KOMITIBIOTEP WK HOYTOYK,

e nporpammuoe obecrieuenue (I10).

Ilepeyens nporpammuoro odecnevyenus (I10)

Nen/ Hawnmenosanue 110 [IpousBoauTens Crioco6 pacnpocTpaHeHHs
II

1 Microsoft Office 2010 Pro Microsoft JIMLICH3UOHHOE

2 Windows XP wmu Windows 7 Microsoft JINIEH3VUOHHOE

3 Kaspersky Endpoint Security Kaspersky JIMIIEH3HOHHOE

8. O0ecneuyenne 0Opa3oBaTeJHLHOIO MPOLECCA JISl JIMI[ C OTPAHNYEHHBIMHU
BO3MOKHOCTSAIMM 310POBbSI U MHBAJIN/I0B

B xone peanuzanuu AUCIUIUIMHBI HCTIONB3YIOTCS CICAYIOIINE JOTOTHUTEIHHBIE METOIbI
00y4eHus, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu 00y4aronuxcs B
3aBUCUMOCTH OT UX WHIUBUIYATbHBIX OCOOCHHOCTEH:

® JUIS CIENBIX U CTa00BUISAIINX:

- Jlekiuu O(GOPMIIIOTCS B BHJE JJICKTPOHHOTO JIOKYMEHTA, IOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CIEeLUaTIN3UPOBAHHBIM MPOTPAMMHBIM O00ECTICUeHUEM;

- INHUCBMCHHBLIC 3aJaHHsd BBIIIOJIHAIOTCA Ha KOMIBIOTEPEC CO CICHUATIU3UPOBAHHBIM
MPOrpaMMHBIM 00€cTiedeHUEM, U MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrnieunBaeTCsl MHIUBUIyIbHOE paBHOMEpHOE ocBenieHne He menee 300 Jrokc;

- Q7S BBINIONHEHUS 3aJaHUsl TMPH HEOOXOAMMOCTH TMPEIOCTaBISIETCS YBETHYMBAIOIIEe
YCTPOMCTBO; BOZMOKHO TaK)K€ UCIIOJIb30BAHUE COOCTBEHHBIX YBETUUYMBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS YBEITMUEHHBIM IPU(TOM;

- 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOM (pOpMeE MM BBIMOJIHSAIOTCS B TUCbMEHHOU (hopme Ha
KOMIIBIOTEPE.

® IS TIIYXUX U CIa0OCITBIIIAIINX:

- Jekuud O(OPMIISIIOTCS B BHJIE JJIEKTPOHHOTO JIOKYMEHTa, JHOO TPedOCTaBIIsAETCS
3BYKOYCHJIMBAIOIIAS arlaparypa HHANBUAYATHHOTO TOJIB30BAHUS;

- IMCbMCHHBIC 3aJIaHUS BBIITIOJIHAIOTCA Ha KOMIIBIOTEPE B NHUCHbMEHHOU (1)0pMe;

- OJK3aMeH M 3a4€T MPOBOJATCS B MHUCHMEHHOW (oOpMEe Ha KOMIIBIOTEpPE; BO3MOXKHO
poBeJIcHUE B OpMe TeCTUPOBAHUS.

®  JUIJ JIMI[ C HAPYIIEHUAMHU OIIOPHO-IBUTaTEILHOIO allrapara:

- Jekuuu O(OPMIAIOTCS B BHUJAE DJIGKTPOHHOTO JIOKYMEHTa, JOCTYMHOTO C TOMOIIBIO
KOMITBIOTEPA CO CIIECIHATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;
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- THUCbMEHHbIE 3a/laHusl BBIMOJHAIOTCS HA KOMIBIOTEPE CO CIELHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICYCHUEM;

- 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOM (DOpMeE UITH BBIMOIHIIOTCS B MTUCbMEHHON (hopMe Ha
KOMITBIOTEPE.

[Ipu HEOOXOMMMOCTH MPENyCMaTPUBACTCS YBEIMUEHNE BPEMEHHU IS IOATOTOBKU OTBETA.

[Ipouenypa  TpoBeACHUS  MPOMEKYTOUHOW  arTecTauu s OOydaromuxcs
YCTaHABIMBAETCS € YYETOM UX HMHAWBHUIYaIbHBIX ICUXO(PU3UYECKUX OCOOECHHOCTEH.
[TpomexyTodHAs aTTeCTAIUs MOXKET IPOBOUTHCS B HECKOIBKO ATAIOB.

[Ipu mpoBeneHuN Nporueayphl OLCHUBAHUS PE3YJAbTATOB OOydeHUs IperycMaTpuBaeTCs
UCIIONB30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOMUMBIX B CBS3U C HWHIUBUAYAIbHBIMU
OCOOCHHOCTSAMHU OOYYaIOIIUXCsS. DTU CPEICTBA MOTYT OBITh MPEIOCTAaBICHbI YHHUBEPCUTETOM,
WJIA MOTYT HCIIOJIB30BaThCSl COOCTBEHHBIC TEXHUYCCKUE CPE/ICTBA.

[IpoBenenre mpoueAypbl OLEHUBAHUS — pE3yabTaTOB  OOyuYeHUsS JIOMYCKaeTcs C
MCIIOJb30BAaHUEM JTUCTAHIIMOHHBIX 00PAa30BaATEIBHBIX TEXHOIOTHA.

OGecneunBaeTcss AOCTYN K MHGOPMAIIMOHHBIM M OMOIHMOrpaguIecKuM pecypcam B CETH
WuTepHeT uIsi Kaxkaoro oOywaromierocst B ¢gopmax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX
3JI0POBBS U BOCTIPUSATHUS HHPOPMAIUH:

® JUIS CIENbIX U CIa00BUISAIINX:

- B ICYATHON (pOpME yBEITMYECHHBIM IPHUPTOM;
- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B (hopme ayauodaiina.

® I TUIYXUX U CIa0OCTBIIIANINX:

- B IIe4aTHOU opMme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

e I O0YYaIONINXCS C HAPYIICHUSIMU OTIOPHO-ABUTaTEILHOTO afrapara:
- B IIeYaTHOU opMme;

- B (hopme 3IeKTPOHHOTO TOKYMEHTA;

- B (hopme ayauodaiina.

VY4eOHble ayAUTOpUH IS BCEX BUIOB KOHTAKTHOM U CaMOCTOSITENILHON paboOThl, Hay4Has
OuOIMOTEKa U WHBIE TIOMEIICHUs NIl 0OyYEHUs OCHAIICHBI CIIEIUATBHBIM O000pYJIOBaHUEM U
y4eOHBIMU MECTaMH C TEXHHUECKUMHU CPEJICTBAMU O0yUEHUSI:

® JUIS CIENBIX U CTa00BUISAIINX:

- YCTPOMCTBOM U1 CKaHUpOBaHUs U uTeHus ¢ kamepoir SARA CE;

- mucruieeM bpaitng PAC Mate 20;

- npuHTepoM bpaiinsg EmBraille ViewPlus;

® I TUIYXUX U CTA0O0CTBIMIANTNX:

- aBTOMATHU3MPOBAaHHBIM pabOYMM MECTOM JJs JIOJeH C HapylleHHeM CclyXa H
cJ1a00CIIBIIIAIINX;

- aKyCTHYECKHI YCHIIUTENb U KOJOHKH;

e IS O0YYAIONINXCS C HAPYIICHUSIMU OTIOPHO-ABUTATEIBHOTO anmnapara:
- IePEIBIKHBIMHE, PETYJINPYEMBIMH dproHoMHuYeckumu napramu CH-1,
- KOMITBIOTEPHOM TEXHUKOU CO CIIEIUATbHBIM IPOrPaMMHBIM 00€CTIEYCHUEM.

9. MeTogu4eckue MaTepuaJbl
9.1. Ilmanbl NpaKTUYECKUX 3AHATUI

Tema Nel. UncsioBbie 1 QYHKIMOHAIbHBIE PSA/IbI: OCHOBHbIE I10JIOKEHH.

Lenv 3anamus: NO3HAKOMUTH CTYACHTOB CO BCEMH OCHOBHBIMU IIOHATHSIMU TEOPUU PAIOB U UX
B3aUMOCBSI3M Ha YacCTHOM, JOCTATOYHO IPOCTOM M HAIJIAJHOM IMpPHUMEpEe, HUIPAOIIEM pPOJb
MOJIeNIM, 4YTOObI TMOJATOTOBUTH K JalbHelmeMy o0000meHHOMY H  (OpMaTu30BaHHOMY
W3JI0KEHUIO TEOPHUH PSIOB.

dopma npoBeIeHHs — pelIeHne U 00CyKIeHNe 3a/1a4.
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Ipumepnvie 3a0auu 015 peutenus 8 ayOUMopun:

1. UccnenoBath CXOAMMOCTD, UCIIOJIB3YS OIIpEaeICHHE:
1/1.2+1/23+...+1/n(n+1)+...;
1/1.3+1/35+...+1/2n-1)2n+ 1) +...;
1/1-4+1/4-7+...+1/3n-2)(3n+ 1)+ ... ;

2. UccnenoBaTh pacXoAUMOCTh, UCIIOIb3YsI HEOOXOIUMBII MPU3HAK:
2/3+38+...+Hn+1)/n(n+2)+...;
1+1+2)/(1+-25+ ... +(A+n)/(1+n*)+...;
12+1/5+...+1/@Bn-1)+...;

3. Yka3zarb 3HaueHue N, Ajist KOTOporo cymma psiga gocturaet 90 % cBoeit BeTUUNHBI:
1+1/2+1/2%2+ ... +12"+ ... ;
1+3/4+3%42+ .. +3V4"+ ..
1+1/4+1/4%+ ... +1/4"+ ... ;

Ykazanus no evinonnenuro saoanus:

B mepBoii Teme Ba)XXHO MOYYBCTBOBaTh IMPHUPOAY HOBOTO MaTeMAaTUYECKOTO OOBEKTa —
YHUCJIOBOTO psijla Ha MpuMepe OECKOHEYHOW T'e€OMETPUYECKOM mporpeccun. i Kaxkaoro psijaa
MOJIE3HO MOCUUTATh MOCIEA0BATEIBHO HECKOIBKO YaCTUYHBIX CYMM U HapHCOBaTh rpaduk, Ha
KOTOPOM OTMETHTH TaKXe IpeAeiIbHOE 3HAUEHHWE CYMMBI psijia, JIETKO BBIYHCISIEMOE IS
reoMeTpuueckoi mporpeccuu. Kpome toro, nms obneryeHuss ocBoeHus: (pyHKIMOHAIBHBIX PSAIO0B
U TIOHSATHS PABHOMEPHOW CXOAWMOCTH CIIEAYeT MPOWLIIOCTPUPOBATh pPa3HYyI CKOpPOCTh
CXOIUMOCTH (YHKIIHOHATBHON I€OMETPUYECKOW mporpeccuu X" sl HECKOIbKHX 3HAYCHHUH
HIEPEeMEHHOM X, HapUCOBaB rpadMKU CXOAMMOCTH JIJIsl 3HaYCHUH: |X|<1.

Koumponvnvie sonpocswi:

1. OnpeneneHune CXOAAIIETOCS U PACXOISAIIETOCS psa.

2. YcnoBue cXO0AUMOCTH OECKOHEYHON T€OMETPUUYECKOM MPOTPeCcCuu.

3. IlouneHHOE MHTETPUPOBAaHUE U U PEepEeHIIMPOBAHUE.

4. llpuHiun u kputepuid cxoaumoctu Komu.

5. HeoOxoauMmblii MpU3HAK CXOIMMOCTH.

6. [IprMepsl CXOOAMMXCS U PACXOSAIINXCS PSIOB.

7. Anrebpandeckue CBOWCTBA CXOMSIIUXCS PSAAOB: aCCOLMATUBHBIA M JUCTPUOYTHBHBIN

3aKOH, JIMHEeWHasi KOMOMHALUs, 100aBJIE€HUE U yJlaJIeHUe WISHOB psijia.

8. Teopema [lupuxiie o mepecTaHOBKax.

Tema Ne2. UncsioBbie psiibl € MOJIOKUTEIbHBIMH YJIC€HAMM.
Lenv 3anamus; OCBOEHUE METOAOB UCCIENOBAHUS M PAa3HOOOPA3HBIX MPHU3HAKOB CXOJUMOCTH
YHUCIJIOBBIX PSJIOB C MOJIOKUTEIbHBIMU WIEHAMH, a TAK’K€ CPAaBHEHUE UX YYBCTBUTEIbHOCTH.
Ipumepuvie 3a0auu 011 pewieHus 8 ayoumopuu:
1. UccnenoBaTh CXOOQUMOCTB, UCTIOJIB3YsI IPU3HAKNA CPAaBHEHHUS:
1+ (1+2)/(1+2%) + (1+n)/(1+n?) + .. ;
2. JlokazaTh CXOIUMOCTH, UCTIONB3Ys Npu3HaK JlamamOepa:
13419+ ...n3"+...;
3. JlokaszaTb CXOJIMMOCTb, UCIIOJIB3YS Npu3HaK Komu:
1/3 + (2/5)% + ... (nI2n+1))" ...;
4. UccrnenoBath CXOIUMOCTb, UCITONIb3YSI MHTErPAIbHBIN PU3HAK:
1/2In2 + 1/3In3 + ... + 1/(n+1)In(n+1) +...;
5. UccnenoBatrs CXOOUMOCTD:
1/1 +2/3+ ... +n/(2n-1) ...;
Yxazanus no evinonnenuro 3a0anusi:

B naHHON TeMe€ BaXHO IOHATh, YTO H3Yy4aeMbIE METOABI M IPU3HAKU HCCIIEIOBaHUS
CXOAMMOCTH MUMEIOT Pa3HYI0 YyBCTBUTEIBHOCTh, I0ATOMY OJIHOTO MPHU3HAKa HEIOCTATOYHO, U B
IIPAKTUYECKHUX 3aJadax CJEeLyeT MPUMEHATh COOTBETCTBYIOIIME METOAbl. BbINONHAA 3amaHus,
MI0JIE3HO PEUINTh OJHY U TY )K€ 3aJ1auy Pa3HbIMU METOJIaMHU.
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Konmponvnwvie sonpocuwi:

IlepBbIil mpU3HaKa CPaBHECHMUS.

BTopoii npusHaku cpaBHEHUS

Tperuil npU3HaKU CPaBHEHUS.

NuTterpanbhblii mpu3Hak cxoaumoctu Maknopena-Komu.

[Tpusnak cxogumoctu Jlanambepa, ciaencTBue.

[Ipuznak cxogumoctu Komm.

CpaBHUTENBHAS YYBCTBUTEIHLHOCTD MPU3HAKOB cX0oauMocTH Jlamambepa n Korm.

NoakownpE

Tema Ne3. 3nakonepeMeHHbIe PSAIbI.
Llenv 3anamusa: OcBoeHHE TOHATUNA aOCONIOTHOM M YCIOBHOM CXOJUMOCTH, METOJOB
MCCJIEJOBAHMSI U MIPU3HAKOB CXOJMMOCTH YUCIIOBBIX PAIOB C 3HAKOIIEPEMEHHBIMU YIEHAMHU U UX
CBOMCTB.
Ilpumepnvie 3a0auu 013 pewrenus 8 ayOumopuu.:
1. [Tokazatk, 4TO psAJ CXOAUTCSA AOCONTIOTHO:
1-1/33+ .+ (-D)™/(2n-1) 3 +. . ;
sina/1+ sin2a/4 + ... + sinno/n?+...;
2. Ilokazarp, 4TO psAJ CXOAUTCS YCIOBHO:
1-1/3+ ...+ (-D)"™1/(2n-1)+..;
1/In2 - 1/In3... + (-1)™/In(n+1) +.. ;
3. UccnenoBarh CXOOUMOCTD psijia:
2-32+ ..+ (-1)™Y(n+1)In+..;
2222V + .+ (-1)™2"nl+.
4. UccnenoBaTh CXOAMMOCTb MPOU3BEACHUS PSJIOB:
1-2/22+ .+ (D)™ +. ;o m 1-12%+ L+ (D)™ Mnd+.
1-1/22+ .+ (D)™ n?+..; » 1-12Y2+ .+ (-D)"/nt2+.
VYrazanus no evinonnenuro 3aoanus:

HoBbIM B naHHOW TeMe SIBISETCS TO, YTO 3HAKOIEPEMEHHBIC PsIbl MMEIOT JBa THIIA
CXOAMMOCTH: a0COJIOTHYIO U YCIIOBHYIO, U CJEyeT 00paTuTh 0co00e BHUMAHUE Ha Pa3inyuue
anreOpanvyeckux CBOWCTB pSAJOB C aOCONIOTHOW M YCIOBHOM cXOauMOCThiO. IIpu BbIONHEHUN
3a/laHui TaKKe MOJIE3HO MPUMEHUTH rpadpuueckue cpeAcTBa Uid WLTIOCTPAIIMH CXOJUMOCTH U
CBOICTB 3HAKONIEPEMEHHBIX PSIOB.

Konumponvnvie sonpocwi:

[TonsiTHst a0COIFOTHOM U YCIIOBHOW CXOJIUMOCTH.

Teopemsbl 0 cxoAMMOCTH aOCOMIOTHO CXOASALIETOCS Psi/ia U €r0 CyMMe.
[lepectaHoBKa 4JIEHOB 3HAKONIEPEMEHHOTO PAJa.

YMHOXKEHHEe a0COTOTHO CXOIAIIUXCS PSI0B.

Teopemsl 0 wiIeHax yCIOBHO CXOASIIErocs psia.

Onpenenenne 3HaKOYEPENYIOIIErocs psija.

[Ipuznak cxogumoctu JleliOHUIIA U €O CIEICTBUE.

NookrwnpE

Tema Ne4. @yHKIHOHATBbHBIE PABI.
Lenv 3anamusa: OcBoeHHe TOHATUA (YHKIMOHATBHOTO psfa U €ro o0JacTH CXOAUMOCTH,
MOHATUSI PABHOMEPHOH CXOIMMOCTH W METOAOB €€ WCCIENOBaHus; HWHTETPUPOBAHHE U
muddepeHnrpoBane GyHKIMOHAIBHOTO PAA.
Ipumepnvie 3a0auu 015 pewienus 8 aAyOUMopuu:
1. Omnpenenuth 007aCTh CXOTUMOCTH pSAA:
X+ X222+ .+ X+
exp(-x) + exp(-4x) + .. exp(-n’x) +...
2. JlokaszaTh paBHOMEPHYIO CXOJIUMOCTb:
X(1-X)+x2(1=x) ... +x"(1—x") ...
Y (1n?)*exp(-n?x?), n=1,...,
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3. Omnpenenuts paguyc ¥ UHTEPBAJ CXOIUMOCTH:
X+ (2440)x% + ...+ () (2n)HX" + ...
4. VHTerpupoBaHHEM psja :
X2+ x84+ .. +x*2+ . punrepnane (-1, 1) Haiitu cymmy paja:
X33+ X'/7 + ...+ x"Y(4n-1) +...

Ykazanus no evinonnenuro saoanus:

TpyaHOCTh OCBOEHUSI JaHHOW TEMBI B IEPEXO0/I€ OT YHUCIOBBIX PAIOB K (PYyHKIIMOHAIBHBIM U
B IIOSIBJICHUH HOBBIX IOHSTHI: 00JacTb CXOJUMOCTH M PAaBHOMEpPHAs CXOAMMOCTH. BaxHO
OCO3HaTh, YTO MMEHHO pPaBHOMEpPHAs CXOAMMOCTb II03BOJIAET BBIIOJHATH C PSAJAMU TAaKUeE
NPAaKTUYECKH BaXKHBIE OTIEpaIMY, KaK OWICHHOE HHTETPUPOBaHKE U Tu(PepeHIIMpOBaHNUE.
Konmponvnwvie sonpocuwi:
O06s1acTh CXOAMMOCTH (PYHKIIMOHATBHOTO PsIIa.
[Ipenen nmocienoBaTeNbHOCTH HEMIPEPHIBHBIX (DYHKITHIA.
ITepexon k mpeneny Mo 3HaKOM MHTETpasia U IPOU3BOHOM.
[ToHsiTHE paBHOMEPHOU CXOJUMOCTH.
Masxopupyemslii pan. IIpuszHak Beliepmrpacca 0 paBHOMEPHON CXOAUMOCTH.
HernpepbIBHOCT CyMMBbI paBHOMEPHO CXOSIIETOCS psifia C HEPEPhIBHBIMU YJICHAMMU.
[TounenHoe uHTErprpoBaHue U JupHepeHIMPOBaHNE PABHOMEPHO CXOSAIIMXCS PSAAOB.
Teopema Abens. Kpyr cxoaumoctu.
PaBHOMEpHAs cXOIUMOCTD psiia B KPyTre CXOAUMOCTH.

©CoNok~wWNE

Tema NeS. Crenennble psabl: pa3ioxenue pynkuuu B psaa Teilsiopa.
Lenv 3anamus: OcBoeHHE BaKHOTO YaCTHOTO cliydas (PyHKIIMOHAJIBHOTO psijia — CTEIEHHOTO
psina, oTpabOTKa HAaBBIKOB KOPPEKTHOTO pas3iioKeHUs (YHKIMH B cTerneHHoW psin Teitnmopa B
OKPECTHOCTH HEKOTOPOI TOUKH, a Takke Bps MakiiopeHa.
Tlpumepnvie 3a0auu 013 pewtenus 8 ayOumopuu.:
1. Paznoxuts B psin Teitnopa ¢hyHKIUIO:
y =x® B okp. x =1.
y = 1/x? B okp. X =-1.
2. Paznoxuts B psan MakiopeHa QyHKITHIO:

y = chx
y = sin2x.
y = 1/(1-x)

3. Paznoxuts B psn Maknopena, Vcnonb3ys pasnoxeHuss B psag MakiopeHa OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIMHA:
y = e*sinx.
y =x2eX,
4. HaiiTu uHTEpBaj CXOIMMOCTH CTENIEHHOTO Psija:
X+ X420+ ... +x"n 10"+, .
1+x+ ... +nxX+...
Ykazanus no evinonnenuro 3a0anus:

JlanHas Tema SBIAETCA LEHTPAIBHOW B Kypce psAaoB. M3ydeHue ee naeT NMOHMMAaHMS
BO3MOXHOCTH  JIOKQJIW30BAaHHOTO  NpEACTaBICHUS (QYHKUUM MPOM3BOJIBHOIO BHIA B
(GyHKIIMOHATFHOM 0a3nce CTETIEHHOTO Psijia C JIF0OOW TOYHOCTHIO. JJIst JTydIero OCBOSHUST TEMBbI
MOJIE3HO Ha OJHOM Trpaduke M300pa3uTh anmpoKCUMUPYEMYIO (YHKILHUIO, a TaKKe HECKOJIBKO
YWIEHOB M YaCTUYHBIX CyMM alMpOKCUMHUPYIOUIETO CTENIEHHOTO0 psja.

Konmponvnvie éonpocw:

Pa3noxeHune B CTENEHHBIE PSIIbI,

VYcioBus pa3nokuMocTu (GYyHKIUHU B CTENICHHbIE Psill
Pasnoxxenue ¢pynkuuu B psag Teiinopa.

Psan Maknopena.

Paznoxenue mokaszarenpHoi GyHKIMK €° B psii MakiiopeHa.

asrwONE
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PaznoxeHne TpUroHOMETpHUUECKUX (DYHKIIHIA SiN X, COS X B psia MakjiopeHa.
Paznoxenue runepoonmueckux GyHkiwmii Sh X, ch B psg MakiopeHa.
Pasnoxenus ¢pynkuumii €%, sh z, ch z, sin z, cos z B psa MakiopeHa.
Paznoxxenne npousBeaeHus: GyHKIUI

© N

Tema Ne6. CteneHHble psiibl: NPUOIUKEHHbIE BHIYHCIEHHS.

Lenv 3anamusi: OCBOEGHHE HABBIKOB MPAKTUYECKOTO NPUMEHEHHS TEOPUH CTEIICHHBIX PSJIOB U
pasnoxeHuil B panel Teinopa u MakinopeHa K HOpUOIM)KEHHOMY pPELICHHIO Pa3HOIO pojaa
BBIYUCITUTEIILHBIX MATEMAaTUICCKUX 3a/1a4.

Ilpumepnvie 3a0auu 013 pewtenus 8 ayOumopuu.:

1. Boruuciuts npubmmkenHoe 3HaueHne (€)Y3, B3sB 3 unena pasnoxenus GyHKIMK:

f(x) = e* Y OLICHUTD MOTPEIIHOCTb.
2. Beraucnuth npubImKeHHOe 3HadeHue Sin 18°, B3sB 3 uieHa pa3noxeHus QyHKIHH:
f(x) = sinx Y OIICHUTH TIOTPEITHOCTb.
3. BBIYHCIIUTD C TOYHOCTHIO JI0 3-T0 3HAKA MPUOIMKEHHbBIC 3HAUCHHUS:
1/5.
(35)*"~:
In 2;

4. BeraucnuTh NpUOJIMKEHHOE 3HAYEHUE ONPEICIICHHOTO HHTEeTpaa:
[[exp(-0.4x?)] dx, 0< x <0.51

J(In(L + x))/x dx, 0<x<1
5. IlpounTerpupoBath NpuOIMKeHHO AudQepeHIrnanbHOe ypaBHEHHE
y'+xy+y =0, Yh=0=1; Y=o =0;
XY XY (- 14), Yheo =00 Yheo= 1
Xy" +y' +xy = 0; yk=0=1; Y'lx=0=0;

Vkazanus no evinonnenuio 3aoanus.:

JlaHHast TemMa OCOOCHHO Ba)kKHA U CTYACHTOB HAIpaBJICHUS IMPHKIAIHON MaTeMaTHKH,
[O3TOMY CJEIyeT OOpaTUTh BHHMaHHE Ha OOccleuYeHHe KOPPEKTHOCTH BBIYUCIUTEIBHOM
IPOIEIYPHI U 3aaHHON TOYHOCTH MPUOIMKEHHBIX PCIICHHH.

Koumponvmuwvie sonpocwi:

Pasnosxenne snmeMeHTapHbIX GyHKIHI €%, SINX. COSX, Shx, chx B psim Makitopena.
[TpuGsnKeHHOE BBIUUCIICHHE 3HAYCHUI (PYHKIUI ¢ TOMOIIBIO psina MakiopeHa.
bunomuaneHbIN psa MaknopeHa.

Paznoxenue norapudmudeckoit pyHKIuu.

[TpubnKEeHHbIE BEIYUCICHHS OMPECICHHBIX HHTEIPAJIOB.

Metobl IPUOIMKEHHOTO HHTETPUpOBaHus T QepeHIINATbHBIX YPaBHCHUH.

oukrwdE

Tema Ne7. Tpuronomerpudeckue psinbl Pypse.
Lenv 3anamusa: OcBoeHHE BaKHOT'O YAaCTHOTO cilydas (DyHKIMOHAIBHOIO psiia — CTEHNEHHOTO
psina, oTpabOTKa HaBBIKOB KOPPEKTHOIO pa3iiokeHHs QyHKUuM B creneHHOM pan Teinopa B
OKPECTHOCTH HEKOTOPOM TOUKH, a Takxke Bpa] MakiopeHa.
Ipumepusie 3a0auu 011 pewieHus 8 ayoumopuu:

1. Paznoxuts B psag @ypswe Ha [-7, ] GyHKIHIO:

f(x) = {x, xe[-n, n); 2x, xe[0, n]}
2. Paznoxuts B psa @ypee no cunycam Ha [0, nt] pyHKIHIO:
f(x) = chx
3. Pa3noxuts B psag Pypee Ha [-n1/3, /3] dyHKIHIO:
f(x) = 2x+1
4. Pa3J10>I<HTZL B KOMILIEKCHBIH psig Pyphbe Ha [ -7, ] QyHKUIUIO:
f(x) = e

5. onb3ysck pasnoxenueM f(X) = x? Ha [-7, T], BEIYMCIMTS CYMMY pSfa:
a) 112-1/22+1/32-1/4*+ ... + (-1)"1/n?,
6. [IpencraButh uHTerpagom Oypbe GyHKIHUIO:
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f(x) ={e*, x=>0; 0, x<0}
Ykazanus no evinonnenuro 3a0anus:

Tema npencrasnenuss Qpynkuuu psgamu Oypbe B TPUTOHOMETPHUUECKOM Oa3uce Takxke
ABJIIETCS LIEHTPAJIbHOM B JAHHOM Kypce€ U TECHO IEPEKIMKAETCs C TEMOH 5 MpeICTaBIICHUs
GbyHKIMHN B CTEIEHHOM 0a3uce. MeTo10I0rMuecKy BaKHO pa3o0paThCsi B OOLUTHOCTU U PA3IUYUH
ATHUX MPEICTABICHUI, B YACTHOCTH, B TOM, YTO TPE/ICTABICHUE B CTEIIEHHOM 0a3uce OTHOCHUTCS
K OKPECTHOCTH TOYKH, a B TPUTOHOMETPUUYECKOM Oazuce — K MHTEpBaly.

Koumponvnvie sonpocswi:

OyHKIMOHATBHBIN 6a31C B3aUMHO OPTOTOHAIBHBIX HOPMHUPOBAHHBIX (DYHKIUH.
Paznoxxenne no opToHOPMaIbHON crcTeMe (DYHKITHIA.
TpuronomeTpudeckuii OpTOHOPMAIBLHOM Oa3ucC.

Psanpt u koappunmrentsr Oypoe.

YcnoBus upuxiie u Teopema o pasioxxeHuu GyHkiuu B pag Oypobe.
Paznoxxenne nepuonuueckux GpyHKImii B psix Oypoe.

Paznoxenue nuHeiinon QyHkimid B psig @ypwe Ha [-7t,7t] 1 Ha [0, 7).
CnBur uHTEpBaIa Pa3IoKEHUS.

M3MeHeHne AIMHBI HHTEpBaJla pa3oKEHUs.

10. Paznoxxenue yetHol ¢pyHkiuu B psig Dypee.

11. Paznoxxenue HeueTHOU GyHKIMH B psii Dypbe.

12. KommekcHas ¢popma 3anucu psaga Oypoe.

Co~NoGA~WNE
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Ipuiaoxenus

Ipunoowcenue 1
AHHOTALUSA JMCHUTTJIMHBI

Hucnunnuna «Teopust uucnoBbIX U GYHKIMOHAIBHBIX PSAAOBY» pean3yercs Ha (pakylpTeTe
WH(OPMALIMOHHBIX CHUCTEM M 0e30macHOCTH Kadeapoir (yHIAMEHTATbHON W TPHUKIATHON
MaTeMAaTHUKH.

Ienv Oucyunnunsl: GopmupoBanue 0a30BBIX NMPEICTABICHUNA O TEOPUU UYUCIIOBBIX H
(GYHKIIMOHATIBHBIX PSAAOB, CTEIIEHHBIX PANOB U psAnoB Dypbe ¢ TOYKU 3PEHHS] METOJOJIOTUU U
NPAaKTUYECKOTO MPHJIOKEHHS B PA3IMYHBIX 00NACTAX HAYYHBIX MCCIEJOBAHUN M MH)KEHEPHOU
MPAKTHKU.

3a0auu: Ha TpUMepe TEOMETPUYECKOW TMPOrPEecCMH U  BEKTOPHOW  anreOpsl
MO3HAKOMUTHCS ¢ 0a30BBIMH HACHHBIMU KOHCTPYKTaMU TEOPHH DSJIOB U MEPEHTH K OOLIM
MOHATUSAM TEOPUH YHCIIOBBIX M (DYHKIIMOHAIBHBIX PSAIOB, CTENEHHBIX PAIOB U pAnoB Dypbe,
c(hopMyIUpOBaTh OCHOBHBIE TEOPEMBI, HEOOXOIUMBIE ISl TOHUMAHUSI CMEXHBIX TUCIUIUINH U
IIPAKTUYECKON NEATEIbHOCTH.

JucnuninuHa HampaBieHa Ha (GOPMUPOBAHUE CIEIYIONINX KOMIIETCHIIUNI:

e OIIK-2 - CIOCOOHOCTBH HCIIOJIb30BATh COBPEMEHHBIE MATEeMAaTUYECKHUE METOAbl U
COBPEMEHHbIE IPHUKJIAJHbIE IPOrpaMMHBIE CpPEJICTBA M OCBAaWBAaTh COBPEMEHHBIE
TEXHOJIOTHH MPOTrPAMMHUPOBAHHUS;

B pesynbrare ocBOeHUS AUCUUITINHBI 00yYatOIIUNCS JOKEH:

3namb: OCHOBHBIE TIOJIOKEHUSI TEOPUU YHCIIOBBIX M (DYHKIIMOHAIBHBIX PsI0B, 0A30BbIE MOHATHUS
U METOAbl TEOPUH UHUCIOBBIX PSIIOB, OCHOBHBIE IOHSTHSI U TEOPEMbl O CXOJHWMOCTH U
anreOpanvyeckue CBOMCTBA YHUCIOBBIX PSIOB, MPHU3HAKA CXOJUMOCTH YHCIOBBIX PSJIOB C
MOJIOKHUTEIBHBIMA  WICHAMH, TPHU3HAKK CXOJUMOCTH 3HAKOIEPEMEHHBIX psIOB, 0a30BbIC
MOHATUS M METOAbl TEOpUU (PYHKIMOHAIBHBIX PSAOB, IMOHSATHE U YCIOBHUS PaBHOMEPHOMN
CXOUMOCTH (PYHKIMOHAJBHBIX PSJIOB, pa3lIoKeHHWE (YHKIUI B CTENEHHBIE PSIbl U HUX
OPUIOKEHHUs, pa3iokeHue (YHKIUI B TPUTOHOMETPHUYECKHE Psibl M UX MPUIIOKEHMS,
OCHOBHBIE MOHATUS 00 HHTETpaie u npeodpazoBannu Oypre;
Ymems: pemate OCHOBHBIE 3a/Ja4M Ha pa3JIoKeHUE (YHKUMH B psAIbl; HCHOIb30BaTh
MaTeMaTUYeCKUe METOJAbl W MOJEIM JUIsl TNPUOIMKEHHOIO pEIIeHUs NPUKIAJHBIX 3ajau:
BBIUUCIICHUs] ~ 3HA4eHUH  (YHKIMHA,  ONpEeAETICHHBIX  WHTErpajoB,  HMHTETPUpPOBAHUE
muddepeHIMaTbHBIX YpaBHEHUH, ypaBHEHUN MaTeMaTUYeCKON (pU3UKH;
Brnademw: cTanAapTHBIMU METOJIAaMH U MOAEISIMA MaTeMaTH4YeCKOro aHaJIn3a U UX IPUMEHEHUEM
K PEILIEHUI0 MPUKIAIHBIX 3a]]a4; HaBbIKAMU MaTeMaTUYECKON GopMalin3auy MpUKIaIHbIX
3aJa4, aHaJIM3a U UHTEPIPETALNHU PEIIeHUI COOTBETCTBYIOIINX MaTEMaTHYECKUX MOJETIeH;
HaBbIKaMU paboOThI ¢ OMOIMOTEKaMH POTrpaMM CHUMBOJIBHON U YHCJICHHONW MaTeMaTUKH JIJIs
peleHHs MPUKIIAJAHBIX 337134

[To nucnumnMHe nMpexycMOTpeHa MPOMEXYTOUHasl aTTecTalusl B popMe dK3aMeHa.

OO1w1ast TpPyA0EMKOCTh OCBOCHHUS AUCLUIUIMHBI COCTABIISACT 4 3a4€THBIE €TUHHIIBI.
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Ipunoocenue 2

JUCT UBMEHEHUMIA
No | Texkcr akTyanuzanuu uinu npunaraeMbii K PITJ] nokymeHT, Hara No
COAEPIKALLIMI U3MEHEHHUS MPOTOKOJIA
1 | Ilpunoxxenue K nucTy n3mMeHeHui Nel 20.06.18 13
2 | IlpunoxkeHue K JTUCTy U3MeHeHUH Ne2 28.06.19 13
3 | [Ipwnoxenue k aucty usmeHeHun Ne3 22.06.20 13
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[Tpunoxenue K aucty usmeHeHunit Nel

1. Ilepeyennb nporpammuoro obecnevenus (I1O) (k n.7 Ha 2018r.)

Tabnuya 1
No Haunmenosanue 110 [IpousBogutens | Crmocob pacmpocTpaHeHHs
I/
1 Microsoft Office 2010 Pro Microsoft JIMLIEH3HOHHOE
2 Windows XP wmu Windows 7 Microsoft JIUIICH3UOHHOE
3 Kaspersky Endpoint Security Kaspersky JIMIIEH3HOHHOE

2. Ilepeyenn coBpeMeHHbIX MpodeccnoHaabHbIX 0a3 JaHHbIX (B/]) 1 nHpoOpManMOHHO-
cnpaBouHbIX cucteM (MCC) (k m.6.2 Ha 2018r.)

Tabnuya 2

Neri/m

HaumenoBanue

1

MesxnyHapoaabie peepaTuBHbIC HaykoMmeTpuueckue B/, 7ocTyrHbIe B paMkax
HalMOHAIBbHOU noanucku B 2018 r.

Web of Science

Scopus

IIpodeccuonanbHble MONMHOTEKCTOBBIC b/], TOCTyNHBIC B paMKaX HAIMOHAIBHOMN TMOAMKMCKH B
2018 r.

XKypnanst Cambridge University Press

SAGE Journals

XKypnainsr Taylor and Francis

DJIeKTPOHHBIC W3/IaHKs U3/IATENbCTBa Springer

KOMHI)}OTCpHI)IC CIIPaBOYHBIC IIPABOBLIC CUCTCMbI
Koncynprant [Tmroc,
T'apanT
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[Tpunoxenue Kk TUCTy U3MEHEHU No2

1. llepeyenb mporpammuoro odecnevenus (I1O) (k n.7 na 2019r.)

Tabnuya 1
Ne Haumenosanue 110 IIpomsBogutens | Crmoco0 pacmpocTpaHeHHS
n/m
1 Microsoft Office 2010 Pro Microsoft JULEH3UOHHOE
2 Windows XP / Windows 7 / Windows 10 | Microsoft JUIEH3UOHHOE
3 Kaspersky Endpoint Security Kaspersky JIMIIEH3UOHHOE

2. Ilepeyenb coBpeMeHHbIX MpodeccnoHaJIbHbIX 0a3 JaHHbIX (Bb/]) 1 MHpOpManHOHHO-
cnpaBouHbIX cucteM (MCC) (k m.6.2 Ha 2019r.)

Tabnuya 2
Neri/mm HanmeHnoBanue
1 MexayHapoaHbeie pedepatuBHbe HayKoMeTpuueckue bJl, qocTynHble B paMKkax HallMOHATBHOM
noamnucku B 2019 r.
Web of Science
Scopus
2 [Ipodeccnonanbhbie monmHoTeKCTOBBIE b/, JOCTYMHBIE B paMKax HallMOHAILHOW TIOAIMCKH B
2019r.
Kypuanst Cambridge University Press
SAGE Journals
XKypnuansr Taylor and Francis
3 KoMmneroTepHbIe CIIpaBOYHBIE IPABOBBIE CHCTEMBI

Koncynsrant [lmoc,
I"apant
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[Tpunoxenue K TUCTy U3MEHEHU Ne3

1. O6pa3oBaTeibHbIe TexHOJOrHH (K 1.4 Ha 2020r.)

B mepuon BpeMEHHOro MPUOCTAHOBJICHHS MOCEIICHHUS OOYYaIOIMMUCS MOMEIICHUN U
tepputopun PITY mia opranuzanuu ydeOHOro Impolecca ¢ HPUMEHEHHUEM JIIEKTPOHHOIO
o0OydeHUs W JUCTAHIIMOHHBIX O0pa30BATEIBHBIX TEXHOJOTHH MOTYT OBITH HCIIOJIb30BAHBI
cienyromue o0pa3oBaTesibHbIE TEXHOJIOTHH:

— BUJICO-JICKIINH;

— OHJIAWH-JIEKIIUH B PEKUME PEAIBHOTO BPEMEHH;

— DJIGKTPOHHBIC YUCOHUKHU, YUeOHBIC TOCOOUSI, HAyUYHbIC U3JAHMS B SJICKTPOHHOM BHUJIC H
JOCTYT K MHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHBIM PeCypcaM;

— CUCTEMBI JIJIsl SJIEKTPOHHOT'O TECTUPOBAHUS;

— KOHCYJIBTAIIMH C MCIIOJIb30BAHUEM TEJIEKOMMYHHUKAIIUOHHBIX CPE/ACTB.

2. Ilepeuenb coBpeMeHHbIX npodeccuoHa bHbIX 6a3 1aHHbIX (B/]) 1 nHpopManmonHo-
cnpaBouHbIX cuctem (UCC) (k m. 6.2 na 2020r.)
Tabnuya 1

Ne HanmenoBanue
/o

1 | Mexnaynapoansie pedeparuBHble HaykomeTpudeckue b/, moctynHbie B pamkax
HaroHaJIbHOU moanucku B 2020 r.

Web of Science

Scopus

2 | [IpodheccronanpHbie TOTHOTEKCTOBBIE bJl, JOCTYITHBIE B paMKaX HAIIHOHAILHOU
nonamnucku B 2020 .

Kypuansr Cambridge University Press

SAGE Journals

Kypuanst Taylor and Francis

3 | KomnbroTepHbie cripaBOYHbIE IPABOBBIE CUCTEMBI
Koncynsrant Ilntoc,
I"apanT

3. Ilepeuenn nporpammuoro odecnevenus (ITO) (k n.7 na 2020r.)

Tabnuya 2
Ne Haumenosanue I10 IIpouzBoautens| Crocod pacmnpocTpaHeHUs
/o
1 Microsoft Office 2010 Pro Microsoft JINIIEH3UOHHOE
2 Windows XP/ Windows 7 / Windows 10  |Microsoft JINIIEH3UOHHOE
3 Kaspersky Endpoint Security Kaspersky JIMIIEH3UOHHOE
4 Zoom Zoom JINLIEH3UOHHOE




