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1. MosicuuTEeNLHAA 3aNIHCKA
1.1. Heapb 1 320294 AUCHUILIHHBI

Lenv oOucyunauner: dopMupoBaHue 0a30BBIX MPEACTABICHUI O TEOPUM YHUCIOBBIX U
(YHKIIMOHATIBHBIX PSJIOB, CTEMEHHBIX PSIOB U psnoB Dypbe ¢ TOYKH 3PEHUS METOJOJIOTHH U
MPAKTUYECKOIO MPHJIOKEHUS B pPa3IMUHBIX OO0NACTAX HAYYHBIX MCCIEAOBaHUNH U HHXKEHEPHOU
MPaKTUKH.

3adauu Oucyuniumbl: HA TPUMEPE TCOMETPUUYECKOW IMPOTPECCUU U BEKTOPHOM alreOpbl
MO3HAKOMUTHCS ¢ 0a30BBIMU HJICHHBIMH KOHCTPYKTAMH TCOPHH PSIIOB U MEPEUTH K OOIIUM MOHITHIM
TEOPUU YUCIIOBBIX U (DYHKIMOHAIBHBIX PSAAOB, CTENEHHBIX PsIOB U psaaoB Dypwe, chopMynnpoBaTh
OCHOBHBIC TEOPEMBI, HEOOXOJMMBIC IJsi TIOHUMAaHUS CMEXKHBIX JUCHUIUIMH W MPAKTUYECKON
JeSITENIbHOCTH.

1.2. [lepeyens MiIaHNpPyeMbIX pPe3yJIbTATOB 00y4YeHHs 10 JUCIUIJIUHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHUS] KOMIIeTeHIN

KoMmnerennust
(Kom ¥ HaHMEHOBAHHE)

HNuauxkaropsl
KOMIIeTeHIIH I
(Kol ¥ HAaMMEHOBaHME)

PesynbTathl 00yyeHus

OIIK-1. Criocoben
NPUMEHSTH 3HAHUE
(hyHIaMEHTATEHON
MaTEMAaTUKU U
€CTCCTBCHHO-HAYYHBIX
JHCIMIUIIH TPU
peuleHuu 3a1ay B
00JIaCTH €CTECTBEHHBIX
HayK U UHXCHEPHOU
MPaKTHKE

OIIK-1.1. 3naer u
OTIpeieIsieT 00IaCTH
peanuzanuu
(byHIaMeHTaIbHBIX
MHOHATHUH U BIIAJIEET
OTIBITOM a/IaTTaIIH
TEKYIHX 3a/1a4 K
(hopMaIbHBIM TEOPHUSIM;

3namv: OCHOBHBIE TIOJIOKEHHS TEOPUU YHMCIOBBIX U
(hyHKIIMOHANBHBIX  PSAAOB, 0a30Bble TOHATHSA U
METOABl TEOPUU YHCJIOBBIX PSIOB, OCHOBHBIE
HNOHSATHA W TEOPEMBI O  CXOAMMOCTH H
anreOpanvyeckue  CBOWCTBA  YHCJIOBBIX  PSJIOB,
MPU3HAKA  CXOIUMOCTH  YHCJIOBBIX  PSAOOB  C
MOJOKUTENLHBIMU WIICHAMH, TPU3HAKU CXOAUMOCTH
3HaKOIEPEMEHHBIX PAIOB;

Ymemyw: pemaTh OCHOBHBIC 33JayM Ha PA3JIOKEHUE
(yHKUMH B psAbl; UCIOJB30BATh MAaTEeMaTHUECKHUE
METO/bl M MOJICNU il TPUOIMKEHHOTO PEeIICHHS
MPUKIAAHBIX ~ 3aJa4:  BBIUMCICHHS  3HAYCHUH
¢byHKLM, OTIpeIeNIEHHBIX HWHTETPaJIoB,
uHTerpupoBanne auddepeHnaIbHbIX ypaBHEHUH,
YpaBHEHUH MaTeMaTU4eCKOW (DU3UKY;

Bnademy: cTaHAApPTHBIMH METOAAaMH M MOAECISIMHU
MaTeMaTHYeCKOro aHallM3a W UX TMPUMEHEHHEM K
pEIISHHIO TTPUKJIIAIHBIX 33]1a4;

OIIK-1.2. OcymectBnser
MOMCK MAaTEMaTUYECKUX
METOJIOB U yMEEeT
WCIIOJIb30BaTh
HeO0OXOIUMBII
TEOPETHUUECKHUI MaTepual
JUTS peIIeHus
MOCTaBJIEHHBIX IPOOJIEM;

3namyu.: 6a30BbIe MOHATHS U METOJIBI TEOPUHU
(YHKUIHMOHANBHBIX PS/IOB, IOHATHE U YCIOBHS
PaBHOMEPHON CXOJMMOCTH (QYHKIIMOHAIBHBIX PSJIOB,
pasnoxxeHue QYHKIUI B CTETIEHHBIE PSIBI U HX
MIPUIIOKEHUS, Pa3lioKeHHE QYHKIUH B
TPUTOHOMETPUUECKHE PSIZIBI U UX MPUIIOKEHHUS,
OCHOBHBIE MIOHATHS 00 HHTETpajie U Mpeodpa3oBaHUM
dypse;

Ymems: pemate OCHOBHBIE 3aauMl Ha pa3lOKEHHUE
(GyHKIME B psibl; UCIIONB30BATh MAaTEMAaTHYECKUE
METOABl M MOZEIH Ui NPHUOJIMKEHHOTO PELIeHHUs
NPUKIAIHBIX  33Ja4:  BBIYUCICHUS  3HAYCHUU
byHKIMH, OTIpeIeTICHHBIX HWHTETPaJIoB,
WHTETpUpOBaHNe Au(PepeHInaTbHbIX ypaBHEHH,
YpaBHEHUH MaTeMaTUUECKON (DU3UKH;

Bradems: HaBbIKAMU MaTeMaTUIECKON
(dhopmanu3anyy NPUKIAIHBIX 32/1a4, aHAIH3a U




WHTEPIPETAIUH PEIICHUN COOTBETCTBYIOIIHX
MaTEeMaTHYECKUX MOJICIICH; HaBBIKaMH PabOTHI C
OMOIMOTEKaMHU TTPOTPAMM CHMBOJIEHOM M YUCICHHOM
MaTeMAaTHKH JUIsl PEIICHUS] MPUKIIAIHBIX 33]1a4.

1.3. MecTo ucuMIJIMHbI B CTPYKTYpe 00pa3oBaTebHOI NPOrpaMMbl

Jucuummuaa «Teopust 9uciIoBBIX U (DYHKIMOHAIBHBIX PSIOB» OTHOCUTCS K 00s3aTeNbHOM YacTH
0JIOKa TUCUUILIIMH y4eOHOTO TUTaHA.

JlJiss OCBOCHHUS TUCHUIUIMHBI HEOOXOJMMBI 3HAHUSI, YMEHUS W BIAJICHUS, COPMUPOBAHHBIE B XOJE
M3y4YeHUs CICAYIOIMUX AUCHUIUIMH: «Teopust pyHKUIMNA NEHCTBUTEIHLHON MepeMeHHOWY, «JIuHelHas
anreopa».

B pe3ynbrare ocBoeHUS UCHUILUIMHBI (POPMUPYIOTCS 3HAHUS, YMEHUS U BJIAJICHUS, HEOOXOIUMBIE TSI
W3YYCHHUSI CIEAYIOMUX UCIUTUINH: «DyHKIIMOHATBHBIN aHanu3y, «JluddepeHinanpapie ypaBHEHUSY,
«YpaBHEHHSI MAaTEMaTUUYECKON (DU3UKIY.

2. CTpyKkTypa IMCUHIJIMHBI
OO6m1ast TpyA0EMKOCTh TUCIHUILUIMHBI cOCTaBIsIeET 3 3.€., 108 akagemuyeckux yaca.

CTpyKTypa JTUCHUIIMHBI 1J1s1 04HOH ()OPMBbI 00yUeHHsI

O0beM IUCHUIUIMHBI B (OpME KOHTAKTHOM paboThl OOy4YalOIMIUXCS C MeJaroruyecKuMu
paboTHUKaMu ¥ (WIK) JUIIAMH, TPUBICKAEMBIMH K peaTu3allid 0Opa3oBaTEIIBHON MpPOrpaMMbl Ha
WHBIX YCJIOBHSIX, IPU MPOBEICHUH YUEOHBIX 3aHATUH:

Cemectp | Tumn yueOHBIX 3aHATUI KonunuectBo
4acoB
3 Jlexun 12
3 [IpakTrueckue 3aHaTHs 12
Bcero: 24

O6beM AUCUMILTUHBL B (pOpME caMOCTOSATENbHON paboThl 00YJarOIMXCcs coCcTaBiseT 84
aKaJIeMHUYECKHUX YacoB.

3. Coaep:xaHue TUCHUILIUHBI

Tema 1. UncnoBble 1 pyHKIMOHAIBHBIC PSAAbl: OCHOBHbIC I10JIOKCHHUS

OcHOBHbIE TOHATHUS U ONpEAENeHus: psjia, OOIIEro ujaeHa, 4aCTUYHOW CyMMBI, ocTaTtka. CXoIuMoCTh
U pacXOIUMOCTb PsANOB. beckoHeUHas reoMeTpuyecKkas Mporpeccusi, Cymma, yCIOBUE CXOAUMOCTH U
pacxonuMocTd. DYHKIIMOHAIBHBIE MPOTPECCUH, OOJACTh cXoauMocTu. l[loHsTHE paBHOMEPHOU
CXOIMMOCTH Ha IpUMEpPE TeOMETPUYECKOW Imporpeccuu. [louneHHOE HMHTErpUpOBaHHUE U
muddepennmpoBanue nporpeccuit. Ilpunmun u kpurtepuit cxoaummoctu Ko, HeoOxomumsrit
npu3HaKk cxogumoctu. IIpumMeps! cxopamumxcs u pacxonamuxcs psaaos. CBOWCTBA CXOQAIMXCS PSIOB:
aCCOLMAaTUBHBIM U TUCTPpUOYTUBHBIN 3aKOH, JIMHEWHas KOMOUHaLUs, 100aBIeHUE U yAaJlEHUE YICHOB
psana. Teopema lupuxie o nepecTaHOBKaX.

Tema 2. UncsioBble psAbI € MOJ0KUTEIbHBIMHA YJIEHAMH
CXOIMMOCTh YHMCJOBBIX PSAOB C TMOJIOKUTEIbHbIMU wieHaMu. l[Ipusnaku cpaBHenus. IlepBsiit
MpHu3HaKa cpaBHEHHs. ['apMOHMUYECKUU psifi, PsA OOpaTHBIX KBAaApaToB. BTOopoil u TpeTwii mpu3HaAKu
cpaBHEeHUs, cuencteue. VHTerpanbHbld npu3Hak cxoaumoctH Maknopena-Konm. [Ipusnak
cxogumoctu  JlamambGepa, cmeactBue. [lpusHak  cxomumoctu  Kommu.  CpaBHUTeNnbHas
YyBCTBUTEIBHOCTh  TMPU3HAKOB  CXOAUMOCTH. [IpuMepbl aHanmm3a CXOJIMMOCTH  PAOB €
MOJIOKUTEIbHBEIMH YICHAMHM.



Tema 3. 3HakonepeMeHHbIE PSIAbI
Omnpenenenue 3HaKonepeMeHHoOro psaa. [loHATHsS aOCOMOTHONM M YCIOBHOM CXOIUMOCTU. Teopemsbl 0
CXOJIMMOCTH aOCOJIFOTHO CXOJSIIErocs psajaa u ero cymme. llepecTaHoBKa 4JICHOB 3HAKONEPEMEHHOTO
psnga. TeopemMa o mepecTaHOBKax 4YJIEHOB aOCOJIIOTHO CXOZSIIErocs psfa. YMHOXKEHHE aOCOJIOTHO
CXOJSIIMXCS PAIOB. YCIOBHO CXOZAsIuecs psjpl. Teopema O IMOJIOKUTEIbHBIX U OTPULATEIbHBIX
yiieHax. 3Hakouepenyrommecs psabl. I[lpusnak cxomumoctu JleilOHuia M ero ciencTBHE.
Cy11ecTBeHHOCTh YCIIOBUN MPHU3HAKA CXOAUMOCTH JIeiOHuIIa.

Tema 4. DyHKIMOHAJIBHBIE PSAbI

Onpenenenue QyHknuoHanbHoro psga. [Ipumepsr. O0nacTh cXOAMMOCTH (DYHKIMOHAIBHOTO psija.
I'eomerpuueckass  mporpeccus. CxonuMocTb II0CJIEI0BATEIIbHOCTH GbyHKIUH, npeaen
MOCJIEZIOBATEIBbHOCTH HENpepbIBHBIX (QyHkuuil. Ilepexon k mpeneny Mo 3HAKOM HMHTerpaja
npousBoAHOM. [ToHATHE paBHOMEPHOU cxoauMocTu. MaxopupyeMmsblii psia. [Ipusnak Beiepmrpacca o
PaBHOMEPHOM  CXOAUMOCTH. HemnpepbIBHOCTP CyMMBI pPaBHOMEPHO CXOJALIErocs psaga ¢
HEeNpepbIBHBIMU  WieHaMu. [louneHHoe WHTerpupoBaHue # AU(QepeHIUpOBaHUE PABHOMEPHO
CXOJALLIUXCS PSIIOB.

Tema 5. Ctenennble psiabl: pasJioxkenue Gynkuuu B psig Teitsopa
Onpenenenne creneHHoro psaa. Teopema Abens. Kpyr cxomumoctu. BelecTBeHHBIN CTETICHHON PSII.
WNurepBan cxoaumoctu. PaBHOMEpHas CXOOMMOCTh psAla B Kpyre cxoaumocTH. Pasznoxenus B
creneHHble psAnabl. Pasnokenue ¢ynkumm B psin Teiimopa. Teopema o pasnoxumoctu. ITpumeps
pasnoxenus: GpyHkuuu f(x) B psan Teinopa B OKPECTHOCTH TOYKH Xo. Psapl MakiopeHa, mpumepbl
pasnokenuii. Pasnoxenue B psag MakjiopeHa 3JeMEHTapHbIX (PYHKIMH BEIECTBEHHOIO apryMeHTa ¢,
sh x, ch x, sin x, cos x.

Tema 6. CTeneHHble psi/ibl: MPUOJIHKEHHbIE BHIYHCIEHUS
CreneHHbie Psijibl ¢ KOMIUIEKCHBIM MepeMeHHbIM. Pasnoxkenne Qyukimii e, sh z, ch z, sin z, cos z B
psan Maxknopena. @opmyssl Diniepa. [lpubnmkeHHble BBIYMCICHUS 3HAYEHUH (QYHKIUN C TOMOIIBIO
psnoB Maknopena. bunomuanbhbsiil psag Maknopena. Pasnoxenue norapupmuueckoil pyHKINUN B Psizt
MaknopeHna. IlpuGnmkeHHbIe BBIUMCIEHUS OIpPENENIEHHBIX HHTErPalioB C MOMOINBIO CTEHNEHHBIX
psnoB. IlpubnuxeHHoe uHTerprupoBaHue TuddepeHaTbHbIX YPaBHEHUN C MOMOILBIO CTETIEHHBIX
PAIOB.

Tema 7. Tpuronomerpuveckue psaabl Dypbe

OyYHKIMOHANBHBIA 0a3uCc B3aMMHO OPTOTOHAJIBHBIX HOPMHUPOBAHHBIX (QyHKUMHA. Pasznoxenue mno
OpPTOHOpPMaNIbHOU cucTteMe (QYHKUUN. TpUrOHOMETpUYECKUH OpPTOHOpPMaibHOM Oasuc. Paapl u
kodppunmenter Dypoe. Ycnous Jlupuxiae u Teopema O paszjokeHun (GyHKuu B psia Dypee.
Paznoxenue nepuoguueckux GyHkuuit B pag dypse. [Ipumeps! paznoxxenus ¢pyHkuuii B psig Oypee,
MpeACTaBICHUE CTyleH4YaTol QpyHKiuu Ha [-mt, ©t]. CaBur uHTEpBaga pa3noxkeHus. MI3sMeHeHue JTMHbBI
UHTepBaia pas3ioxeHus. Paznoxkenue nuHeiHoil ¢ynkuuu B psn Pypwse Ha [-m, ©]. u Ha [0, m].
Paznoxenue yetHoi M HeyeTHOU ¢yHkuuu B psag Pypwe. KommnekcHas gopma 3anucu psna Oypee.
Paznoxenne Qpynkuuu ™ B psag Oypbe Ha [-T, 7).

Tema 8. UnTerpaJ u npeodpaszoBanue @ypnbe
Wuterpan ®@ypoe. Ilpeacrasienne Qpynkuuu unterpaiom ®ypoe. [locratounsie ycnosus upuxie.
Teopema ®ypre. UWuterpan Dypbe nns ydetHo W HedeTHoW QyHkiuu. KommiekcHas dopma
unterpaga @ypwe. IlpeacraBnenue cryneHuatod ¢yHkuuu wuHTerpasom ®Pypre Ha [-m,m].
IIpeobpaszoBanue dypre. Onpenenenue npsmoro u odbparHoro npeodpazoBanus Pypwe. Kocunyc- u
cuHyc-npeodpazoBanue Oypoe. CriekTpanbHask QyHKIHS.



4. O6pa3zoBaTe/ibHbIe TEXHOJIOTHH

Jlis IpoBeNICHUSI 3aHAMuUL TIeKYUOHHO20 mMuna 1o JUCLUIUIMHE IPUMEHSIOTCS Takie 00pa3oBaTelibHbIE
TEXHOJIOTMH KaK TPaJULIMOHHAs JIEKIUs, TPoOIeMHast JIEKLUS.

JUisl IpOBEACHUS NpaKmu4eckux 3ansamull UCIIOJb3YIOTCS Takue o0pa30BaTelbHbIE TEXHOJIOTUN KaK:
peleHre THIOBBIX 33/1a4 [T 3aKpeIuieHus 1 (POpMUPOBAHUS 3HAHUH, yMEHUH, HABBIKOB.

B pamkax camocmosmenvnoii pabomwvl CTYAEHTOB INPOBOAUTCS KOHCYJIBTUPOBAaHME U IPOBEPKA
JOMAIIHKUX 3aIaHUH ITOCPEACTBOM JJIEKTPOHHOM ITOYTHI.

B nmepwon BpeMEHHOTO TPHOCTAHOBICHUS TIOCEHICHHUS OOYYArOIIMMHCS TOMEIICHUH U
tepputopun PITY s opranuzanuu yd4eOHOro mnpoiiecca ¢ IpUMEHEHHEM 3JIEKTPOHHOTO 00y4eHus U
JTUCTAHIIMOHHBIX ~ O00pa30BaTEIbHBIX TEXHOJOTUH MOTYT OBITh  HCIOJIB30BAHBI  CICAYIOIIHEC
o0pa3oBaTeNbHbIE TEXHOJIOTHH:

— BUJICO-JICKIINH;

— OHJIAWH-JIEKIIUH B PEKUME PEAIBHOTO BPEMEHH;

— DJIEKTPOHHBIE YYCOHUKH, YI€OHBIC TOCOOUS, HAYYHBIC U3/IAaHUS B AJICKTPOHHOM BHUJIC U JJOCTYII
K MHBIM 3JIEKTPOHHBIM 00pa30BaTelIbHBIM pecypcam;

— CUCTEMBI JIJIsl SJIEKTPOHHOT'O TECTUPOBAHNS,

— KOHCYJIbTALIMM C UCIIOJIb30BAHUEM TEJIEKOMMYHUKAIIMOHHBIX CPEJICTB.

5. OneHka IJIAHUPYEeMBbIX Pe3yJbTAaTOB 00y4eHHUs

5.1 Cucrema oneHUBAHUA
®opma KOHTPOJIS MaxkcumanbHOe KOJIUYeCTBO 0A/JIOB
3a oany padoty Bcero
Texyimumii KOHTPOJIb:
Omnpoc; 2 bamma 10 6ammoB
OT4eT Mo BEINOJHEHUIO BHEAYAUTOPHBIX 3aJaHUI; 2 bamma 10 6ammoB
TectupoBanue Ne 1; 5 6annos 5 6ansos
TectupoBanue Ne 2; 6 6amioB 6 GamioB
TectupoBanue Ne 3; 5 6amios 5 baioB
KonrponbHas padota Nel; 8 bamoB 8 bamos
Konrtponbhas padota No2; 10 6annos 10 6amnos
Konrtponbnas padora Ne3. 6 6amioB 6 O6amnoB
IIpomexxyTouHas arrecranus - 3K3aMeH
- OTBETHI Ha BOIIPOCHI OHJIeTa; 20 GamoB
- UITOrOBasi KOHTPOJIbHAs padoTa. 20 GamoB
HToro 3a cemecTp 100 6amos

IlosrydeHHBII COBOKYIHBIN pe3ylbTaT KOHBEPTUPYETCS B TPAAULIMOHHYIO LKAy OLICHOK U B
miKanty oueHok EBponeiickoil cucreMsl neperoca u HakorieHus: kpeautos (European Credit Transfer
System; nanee — ECTS) B COOTBETCTBUY C TaOIHUIICH:

IITkana
100-6annpHas mkana | TpaauimoHHAs 1IKaIa ECTS
95 -100 A
3304 OTJINYHO B
68 — 82 XOpOIIO 3a4TE€HO C
56 - 67 D
50_55 YIOBIIETBOPUTEITHHO B




20-49

0-19

HEYAOBJICTBOPUTEIBHO HE 3a4TCHO

FX

5.2 Kpurepuu BbICTaBJIeHHUS OLEHKH MO JUCIUIJIMHE

Banapl/
Ixana
ECTS

Onenka no
JUCHHUIINHE

Kpurtepnu onieHKHu pe3yabTaToB 00y4eHHUsl 0 AUCHUILINHE

100-83/
AB

OTJIIMYHO

BricTaBmnsiercst o0y4aroniemycsi, €Ci OH TIIyOOKO M IMTPOYHO YCBOWIT
TEOPETHIECKHUN U MPAKTUIECKUIA MaTepHall, MOXKET IMPOJEMOHCTPUPOBATH 3TO
Ha 3aHATHUSIX U B X0/I€ IPOMEXKYTOUHOW aTTEeCTallUH.

OO0yJaromuiicss HCUEPIBIBAIOIIE U JIOTHYECKH CTPOWHO M3JIaraeT y4eOHbIH
MaTepuai, yMeeT YBI3bIBaTh TEOPHIO C TPAKTHKOM, CTIPABIISETCS C PEIICHUEM
3a7a4 Mpo(hecCUOHAIbHOM HAPaBIEHHOCTH BRICOKOTO YPOBHS CIIOKHOCTH,
MPaBUIBHO 000CHOBBIBACT MPUHSTHIEC PELICHUSI.

CB00OIHO OpHEHTHpYETCS B yIeOHOM 1 PO eCCHOHABHON JTUTEpaType.
OreHKa N0 AVCIUTUTHHE BBICTABIISAIOTCS 00YYarOIIEMyCs ¢ YIETOM
pe3yJbTaTOB TEKYUIEH U TPOMEKYTOUHON aTTECTalINHU.

Komnerennuu, 3aKkperiéHple 3a TUCIUTLTHHONW, COPMHUPOBAHEI HA YPOBHE —
«BBICOKHII.

82-68/

XOpOIIIO

BrictaBnsercst o0yyaromemMycsi, €CJid OH 3HaeT TEOPETUIESCKUN 1
MpaKTUYECKUI MaTepHuall, TpaMOTHO U T10 CYIIECTBY M3JIaraeT ero Ha 3aHATUSAX
U B XOJI¢ IPOMEXYTOYHOM aTTECTAlu, HE JOMYCKasi CyLIECTBEHHBIX
HETOYHOCTEH.

OO0y4JaroImuics IpaBUIbHO IPUMEHSICT TEOPETUUCCKUE TIOJIOKCHHS MTPH
pEIIeHNH TPaKTHIECKHX 331249 MPOoeCcCHOHATLHON HAPABICHHOCTH Pa3HOTO
YPOBHSI CIIO)KHOCTH, BIIaJIeeT HEOOXOJUMBIMH JIJISl 3TOTO HABBIKAMU H
npuémMamu.

JlocTaTouyHO XOPOIIO OPUSHTUPYETCS B YUeOHOU U MPO(eCcCUOHATLHOM
JUTEPATYPE.

OrieHKa 10 AUCHIUIUIMHE BBICTABJISIOTCS 00YYarOIIEMyCs ¢ YIETOM
Pe3ynbTaTOB TEKYLIEH U POMEKYTOUYHOMN aTTECTALMH.

Komnerennuu, 3akpernéHnple 3a TUCIUILTHHONW, CPOPMHUPOBAHEI HA YPOBHE —
«XOPOILIMII».

67-50/
D.,E

YIOBJIETBO-
PUTEIBHO

BricTaBiisiercst 00y4aromeMycs, €CJii OH 3HaeT Ha 0a30BOM YPOBHE
TEOPETUUECKUN U MPAKTUYECKUN MaTepual, I0IMyCKaeT OTAeNbHbIE OITUOKU
MIPHU €0 U3J0KEHUU Ha 3aHATUSAX U B XOJ€ MPOMEXKYTOUHOM aTTeCTALUH.
OOyuaronuiicss HCIIBITHIBAET ONPe/IeNIEHHBIEC 3aTPYIHEHHS B IPUMEHEHHN
TEOPETHUECKUX MOJIOKEHUH TPU PelIeHNH TPAaKTUYECKUX 3aj1a4
pohecCHOHANBHON HAIIPABIIEHHOCTH CTAHIAPTHOTO YPOBHS CIIOKHOCTH,
BIIa/IeeT HEOOXOIUMBIMH JJIsI ATOTO 0a30BBIMH HABBIKAMH W MTPHEMAaMHU.
JleMOHCTpHUpPYET JOCTATOYHBIN YPOBEHb 3HAHUS YIEOHOH TUTEpPaTyphl IO
JIUCLUILIUHE.

OrneHKa Mo AVCIUTUITHHE BBICTABIISIOTCS 00YYaroIEeMycs ¢ Y4ETOM
pe3yJbTaTOB TEKYUIEH U TPOMEKYTOUHON aTTECTAIINHU.

Kommerennuy, 3akperiéHHbIe 3a TUCIUTUIMHON, cOPMHUPOBaHBI HA YPOBHE —
«JIOCTaTOYHBIN».

49-0/
F,FX

HEYJIOBJIET-
BOPUTEIBHO

BricraBnsercst oOyyaromemMycsi, €cJId OH He 3HaeT Ha 0a30BOM ypOBHE
TEOPETHYECKUN U MPAKTUIECKUN MaTepHall, TOMyCKaeT rpyoble OMTHOKH MpH
€ro U3JI0KEHUH Ha 3aHATHAX U B XOJ€ MPOMEKYTOUHON aTTeCTAIlUH.
OOyuaromuiicst ICIIBITHIBAET CEPhE3HBIC 3aTPYAHEHHS B IPUMEHEHUH
TEOPETHYECKUX MOJIOKEHNH TIPU PEIIeHNH TPAaKTHYECKUX 3a71a4
npodecCHOHANTLHON HAITPABICHHOCTH CTAaHIAPTHOTO YPOBHS CIIOKHOCTH, HE
BJaJieeT HEOOXOAMMBIMH JJIsl STOr0 HaBbIKAMU M IPUEMAMH.
JemoHcTpupyeT hparMeHTapHbIE 3HAHUS YUeOHOH JIUTEpaTyphI 10
JUCITUILTHHE.
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Bamasl/ | Ouenka no KpuTepuu oneHKH pe3yJibTaTOB 00y4YeHHsI 10 TUCHUTIIIHHE

HMIxana | gucHUIIAHE
ECTS

OreHKa N0 AUCUUIIIMHE BHICTABIISIOTCA 00yYaromeMycs ¢ y4€TOM
Pe3ynbTaTOB TEKYLIEH U MPOMEXKYTOUHOM aTTECTALMH.

Komnerennnu Ha ypoBHE «IOCTATOYHBII», 3aKPETUIEHHBIE 32 TUCITUTUINHOM,
HE c(hOpMHUPOBAHBI.

5.3 OueHouHble cpeAcTBa (MaTepHaJibl) sl TEKYyILIero KOHTPOJSI YCHeBaeMOCTH,
NMPOMEKYTOYHOI aTTeCTANMHN 00yYAIOIINXCS M0 TUCHUIIHHE

Texkymmii KOHTPOJIb
Ilpumepnuie 3a0anun ona mecmuposanusn Ne 1

Bonpoc 1. O cxogumocTH psija:
1/1+172+1/4+...+12"+ ... ;
OTtBeTbI:
1) cxomutcs; 2) HEW3BECTHO; 3) pacxoauTcs.

Bonpoc 2. O cxogumocTH psja:
1+12+1/3+...+1/n+...;
OTtBeTbI:
1) cxomutcs; 2) HEW3BECTHO; 3) pacxoauTcs.

Bomnpoc 3. O cxogumocTu psja:
U1+ 1722+ 1737+ +1n* + ... ;
OTBeThI:
1) cxonurces; 2) HEU3BECTHO; 3) pacxoaurcs.

Bonpoc 4. O cxogumocTH psja:
12+ 1/123+ ... +1l/n'+ ..
OTtBeTbI:
1) Heu3BecTHO; 2) cxoauTcs, 3) pacxoauTcs.

Bonpoc 5. O cxogumocTH psija:
112+ 123+ ... +l/n(n+1)+...;
OTBeTbI:
1) pacxonurcs; 2) HEU3BECTHO; 3) cxoautcs.

Bonpoc 6. O cxogumocTH psija:
V1-12+1/3-...+-D"ln+...;
OtBernI:
1) pacxonurcs; 2) cxoauTcst abCOIOTHO; 3) cXOAUTCS YCIIOBHO.

Bomnpoc 7. O cxonumocTu psjaa:
U1-1/22+1/3% - +C-D™Un* + ... ;
OTBeTbI:
1) pacxonurcs; 2) cxoauTcst abCOMIOTHO; 3).

Bonpoc 8. O cxogumocTH psina:
U1-12+13-...+C-D" Un+ ... ;
OTBeTbI:
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1) cxonmutcs abCONIOTHO; 2) CXOIUTCS YCIOBHO; 3) pacxomuTcsi.

Bomnpoc 9. O cxogumocTu psja:
1-1+41- D"+
OTBeTbI:
1) cxomurtcst aOCOMIOTHO; 2) CXOIUTCS YCIOBHO; 3) pacxomuTcsi.

Bonpoc 10. O cxogumoctu psija:
1-2+3 - +C-D" n+ ...
OTtBernI:
1) cxomutcst aOCOMIOTHO; 2) CXOIUTCS YCIOBHO; 3) pacxomuTcsi.

Bonpoc 11. O cxonumoctu psiaa:
sinm/2+sinm/4+ ... +sinm/2"+ ...;
OTtBeTbI:
1) cxonures, 2) CXOIUTCS YCIOBHO; 3) pacxomuTcs.

Bomnpoc 12. O cxoaumocTu psija:
2+32+4/3+... +(n+l)in+...;
OTBeTHI:
1) cxopures; 2) cXOoAuTCs YCIIOBHO; 3) pacxoauTcs.

Ilpumepnuie 3a0anun 0na mecmuposanusn Ne 2

Bomnpoc 1. Onpenenuts 001aCTh CXOAUMOCTH Psa:
l+x+x+ .. +x"+
OTBeTHI:
1) -1<x<1; 2) -00 < x < o0; 3) x e &.

Bomnpoc 2. OnpenenuTs 0071acTh CXOIUMOCTH Psia:
T+x +x0+ .+
OTBeTHI:
1) -00 < x < o0; 2) -1<x<1; 3) x e d.

Bonpoc 3. Onpenennts 061aCTh CXOAUMOCTH psfa:
sinx/2+sinx/4+ ... +sinx//2"+ ...;
OTBeThI:
1) -1<x<1; 2) -0 < x < oo; 3) x e C.

Bonpoc 4. UccnenoBath paBHOMEPHYIO CXOJIMMOCTbD psija:...
Un® (1+9)], n=1, ...,
OTBeTbI:
1) pacxomuTtcs; 2) cxonurcs; 3) cxoauTcs paBHOMEPHO.

Bomnpoc S. UccienoBars paBHOMEPHYIO CXOUMOCTD PSAAA:. ..
(1/n*)*exp(-x?), n=l, ...
OTtBeTbI:
1) cxonmures, 2) cXOIUTCS paBHOMEPHO; 3) pacxomuTcsi.
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Bomnpoc 6. Onpenenuts painyc U UHTEPBAI CXOAUMOCTH psija:
1=X2+ ...+ D™Xn+ ...
OTtBernbI:
1) -00 < x < o0; 2)-1<x<1; 3) x=0;

Bonpoc 7. Onpenenuts pagnyc U UHTEPBAJI CXOIUMOCTH psijia:
1=xX*2+ ...+ CD™Xn+ ...
OTtBeTbI:
1) -1<x<1; 2) -00 < x < o0; 3) x=0;

Bonpoc 8. Cxonbko 4iieHOB pa3niokeHus B psij Telnopa umeer QyHKIHS:
3(x-1)* +3x7-1
OTtBeTbI:
1) 3; 2) x = oo 3) x=5;

Bonpoc 9. CxoybKo 4JI€HOB pa3iioxkeHus B ps Teiiopa umeet QpyHKIUS:
3(x-1)* +3Vx -1

OTtBeTbI:
1) 3; 2) x = o0; 3) x=5;
Bonpoc 10. Paznoxenue Gpynkuuu B psig MakiopeHa:
y=¢"
OTtBernbI:
XX M 2) XD nl 3) Xxnl+..
Bonpoc 11. Paznoxenue Gpynkuuu B psia MakiopeHa:
Y = COSX.
OTtBerbI:
D) XM+, 2) 2(-1)"x"(n)! 3)) o)+,
Bonpoc 12. Paznoxenue GpyHkiuu B psij Makiopena:
y = shx.
OTtBerbI:
D Xx™@n)l+..; 2) XXX n)+.. 3) 2D+

Ilpumepnvie 3a0anusn 0na mecmuposanus Ne 3

Bonpoc 1. Paznoxenne ¢pynkiuu B pag Oypoe:
y=¢', xe[-m n.
OTBeThI:
1) no cunycam ; 2) 0obweeo suoa 3) no kocunycam

Bonpoc 2. Paznoxenue ¢pynkuuu B psag Oypbe:
y=x, x€[-m,r].
OTBeThI:
1) no cunycam ; 2) 0obweeo suoa 3) no kocunycam
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Bonpoc 3. Paznoxenune ¢pyakuun B psag Oypoe:
y= lx|, xel -m, m].
OTBeThbI:
1) no cunycam 2) obweeo suoa 3) no kocunycam

Bonpoc 4. Paznoxenue ¢pynkiuu B psg Oypbe:
y=x, xe€[0,nr].
OTtBerbI:
1) no cunycam 2) obwezo suoa 3) no cunycam u no KOCUHycam

Bonpoc 5. Bo3MoxHO 11 pa3iioskeHue 1Mo cuHycaM (pyHKIIUH:
y=cosx, xe[0,x].
OTBeTbI:
1) oa 2) nem 3) neuzsecmno

Bonpoc 6. Bo3MoxHO 111 pa3iioskeHue B CTETIEHHON psi PYHKITUH:
y = sinx B OKp. T. 0.
OTBeTbI:
1) 0a 2) nem 3) neuszsecmmno

Bonpoc 7. [Ipencrasnenne pynkuuu uaterpaaom Oypee:
y=¢".
OTBeTbI:
1) no cunycam; 2) 0bweeo suoa 3) no kocunycam

Bomnpoc 8. [Ipencrapnenne ¢pynkunn uaTErpasiom Oypoe:
y=¢", xe(0,o0).
OTtBernbI:
1) no cunycam ; 2) no cunycam u no KOCUHycam 3) no kocunycam

Bonpoc 9. Kakoe npeodpazoBanue @ypbe BO3MOXKHO I PYHKITUU:
y=e", 0<x<ow
OTtBernI:
1) cunyc-npeobpazosanue 2) u mo u opyzoe 3) kocunyc-npeobpazosanue

Bonpoc 10. Cnexrpanbhas ¢pyHkius npeodpazoBanus Oypoe:
y =fx)
OTBeTnbI:
D NQ/n) [ fir) cosar dr 2)N2/n) [ F(a) cos ox do. 3) N(2/m) | f(z) sin az dt -

Ilpumepnuvie 3a0anun 0nsa KOHmMpPoOLHOU padomur Nel

1. MccnenoBath CXOAUMOCTbD, HCIIOJIB3YSl ONIPEACIIEHUE:
114+ 1/47+...+1/Bn-2)Bn+ 1)+ ... ;

2. MccnenoBaTh CXOIUMOCTh, UCIIOJIb3YsI IPU3HAKU CPAaBHEHUS:
1+ (1+2)/(1+22) + (1+n)/(1+n2) +..;

3. lokasath CXOAMMOCTh, UCTIOIBL3Ys pu3HaK Jamambepa:
13+1/9+...073"+ ..

4. Jloka3aTb CXOOAMMOCTh, UCIIOJIB3Ys Npu3HaK Kommu:
1/In2 + 1/In*3 + ... + /In"(n+1) +...;
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5. UccrnenoBaTh CXOAMMOCTD, UCIIOJB3YsI HHTErPaIbHbINA TPU3HAK:
12102 + 1/3In%3 + ... + /(n+D)In*(n+1) +..;

6. UccnenoBats CXOOUMOCTE:
1-134 ..+ -D™1/@2n-1) + ...

7. UccnenoBath CXOOUMOCTE:
1/2N2 + 1/3V3+ ... +1/(n+ DN+ 1)+, ;

Ilpumepnule 3a0anusn 011 KOHMPOIbHOU padomvl Ne2

1. Onpenenutb 007aCTh CXOTUMOCTH:
X/(14x%) + x/(14+xb) + L+ xYA+x) +
2. Jloka3aTb paBHOMEPHYIO CXOJUMOCTb:
2 1/[n* (1+(nx)*)], n=l,..., o
3. Onpenenuts paanyc U UHTEPBAJ CXOJUMOCTH:
1+ X2+ x4+ .. x"2"+ ..
4. Haiitu cymmy psa:
X+2x°+ ... +nx"+...
5. Paznoxwuts B psax Teinopa:
y =Inx B OKp. X =2;
6. Paznoxuts B psg MakiiopeHa:
y = sinx chx.
7. Hpn6n1/]1/>‘1‘<eHHo BBIUMCIIHUTD (C TOYHOCTHIO 70 3r0 3HAKA):
17
8. IIpubn>keHHO BBIYUCIUTH (C TOYHOCTBHIO J10 4T0 3HAKA):
0! [exp(-0.4x)] dx;
9. [MpubnmxenHo pemnth quddepeHIranTbHOe YypaBHEHHE:

y'+xy+y =0, Y=0=1; Y |x=0 = 0;

Ilpumepnuvie 3a0anusn 0131 KOHMPOIbHOU padomot Ne3

1. PaznoxuTth B pag @ypbe Ha oTpeske [-T, Tt| HYHKIUIO:

fx) ={x, xe[-n, n); 2x, x€[0, n]}

2. Paznoxuts B psa @ypbe mo kocuHycam Ha otpeske [0, ] hyHKImo:
flx) =sinx

3. Paznoxuts B psag @ypse no cunycam Ha otpeske [0, nt] GyHKIuo:
flx) = chx

4. Paznoxuts B psg Pypbe Ha oTpeske [-1/3, n/3] pyHKMIO:
Sfix) =2x+1

5. Pa3no>1<1/1§b B KOMILJIEKCHBIH psig Pypbe Ha oTpeske [ -7, 7] QyHKIHIO:
fl)y=e™

6. Tlome3ysick pasnoxenueM f(x) = x> Ha [-7, 71], BHIYHCIATD CyMMY psia:
a) 1/17=1/2% +1/3* = 1/4*+ ...+ (-D)™1/n’.
7. TlpencraButh unterpaiomM dypre GpyHKIUIO:

fo={e", xz0; 0, x <0}
8. Kocunyc-npeobdpazobanue Oypbe pyHKINU:
f)={e™, x20; 0, x <0}

IIpomexyTouHas arrecTanus (IK3amMeH)
Ilpumepnvie konmponvHvle 6onpocwvl

1. OnpeneneHune CXOQAIIETOCS U PACXOISAIIETOCS psia.
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2. YcmoBue CX0IUMOCTH OECKOHEYHOM TeOMETPUUECKOU MPOTPECCHUH.

3. IlouneHHoe UHTErpUpOBaHUE U TU(HEPEHIIMPOBAHNE T€OMETPUIECKOIM MPOTPECCHH.
4. ITpunuun u kputepuii cxogumoctu Korm.

5. Heo6xomumblii MpU3HAK CXOIUMOCTH.

6. I[IpuMepsl cXonAMMXCA U PaCXOJALIMXCS PSIIOB.

7. AnrebpanuecKkue CBOWCTBA CXOMSALIMXCS PSIOB: ACCOIMATUBHBIA W JIUCTPUOYTUBHBIA 3aKOH,
JMHEWHas KOMOMHaLus, 100aBJIE€HUE U yJaJICHUE YWIEHOB psija.

8. Teopema [{upuxiie 0 nepecTraHOBKax.

9. IlepBbIil IpU3HaKa CPaBHEHHUS.

10. Bropoii u TpeTuii npu3HaKu CpaBHEHUS.

11. MaTerpanbHblil mpu3Hak cxoauMocTu Maknopena-Komu.

12. Ilpusnak cxonumoctu [lanambepa, cieacTsue.

13. Ilpusnak cxoaumoctu Koiu.

14. CpaBHuTenbHast YyBCTBUTENBHOCTh MPU3HAKOB cxoauMoctu lanambepa u Ko,
15. IloHsTHS aOCOIOTHON U YCIIOBHOM CXOJIUMOCTH.

16. TeopeMbl 0 CXOAMMOCTH aOCOIFOTHO CXOJSIIEIOCs Psijia U €r0 CyMME.

17. IlepecTaHOBKa 4I€HOB 3HAKOIIEPEMEHHOIO Psizia.

18. YMHOXkeHHE aOCOTIOTHO CXOMSIINXCS PSIOB.

19. TeopeMsl 0 uneHaX yCIOBHO CXOJAIIETocs psaa.

20. 3nakouepenyrouuecs psaasl. [Ipuznak cxoaqumocTu JleiOHMIIa U €ro cleCcTBHUE.
21. ObnacTh cXOAUMOCTH (PYHKIIMOHAIBHOTO pPAJa.

22. Ilpenen nocnenoBaTeabHOCTH HENPEPHIBHBIX (PYHKIINH.

23. Ilepexon k mpeneny o 3HaKOM UHTErpajla U IPOM3BOAHOM.

24. IloHatre paBHOMEPHON CXOAUMOCTH.

25. Maxopupyemslii psaa. [Ipusnak Beliepmrpacca 0 paBHOMEpHOR CXOUMOCTH.
26. HenpepbIBHOCTb CYMMBbI pABHOMEPHO CXOJISALIETOCs psiJia C HEIPEPHIBHBIMU WICHAMHU.
27. IlouneHHOe HHTErpUPOBaHUE U AU PepeHIIMPOBAHNE PABHOMEPHO CXOISAIIUXCS PSIOB.
28. Teopema AbGens. Kpyr cxomumocTu.

29. PaBHOMEpHAas CXOAMMOCTD psAJla B KPYre CXOIUMOCTH.

30. Pa3noxeHus B CTETIEHHBIE PAbI, YCIOBUS Pa3I0KUMOCTH.

31 .Paznoxenue ¢pynkuuu B psag Teitnopa.

32. Psaasl Maknopena. Pasnoxenne mokasarenbHoi QyHKIMU e B pag MakiopeHa.
33. PaznokeHune TpUroHoMeTpu4ecKux GpyHKIUH sin x, cos x B paJ MakiopeHa.

34. Paznoxenue runepoonnyeckux GpyHkuui sh x, ch B psa Makiopena.

35. Pasnoxenuns ¢yHkumii e”, sh z, ch z, sin z, cos z B psim MakiiopeHa.

36. IlpubnnkeHHOE BBIUKCIICHUE 3HAU€HUI (PYHKIMM ¢ TOMOIIbIO pajia MakiiopeHa.
37. bunomuaneHel psa MakiopeHa.

38. Pa3noxenue norapupmMuueckoi GyHKIIUH.

39. IIpuGnurkeHHbIe BHIYMCIICHUS ONPEICICHHBIX HHTETPAJIOB.

40. ITpubnuxeHHOE UHTErpUpOBaHUE TUPPEpEeHINANbHBIX YPaBHEHUH.

41. ®yHKIMOHANBHBIN 0a31C B3aUMHO OPTOrOHAJIbHBIX HOPMUPOBAHHBIX (DYHKIIUH.
42. PaznoxeHue o OpTOHOPMAJILHOM cucTeMe PYHKIIHM.

43. TpUroHOMeTpHUYECKUI OPTOHOPMAIbHOM Ga3uc.

44. Panpl u koo@dunuents Oypeoe.

45. Ycnosus Jupuxiie 1 Teopema o pasinokeHu QyHKIuu B psijg Oypbe.

46. Paznoxxenue nepuoanyeckux GpyHkuuit B psia Oypobe.

47. Paznoxxenue nuHelHoU ¢pyHkuuu B psag ypwe Ha [-mt,7t] u Ha [0, ].

48 CaBur MHTEpBAJIa Pa3I0KECHHUS.

49. I3MeHeHue NuHBI MHTEPBaJa pa3loKEHU.

50. Pa3noxenue yetTHoM GpyHkuuH B psig Dypee.

51. Paznoxxenue HeueTHON QyHKUUU B psig Pypbe.

52. KommnekcHas ¢popma 3amnucu psina Oypbe.
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53. IlpencraBnenue Gpynkiuu uaTerpagom dOypoe.

54. locrarounsie ycnosus dupuxie. Teopema @ypre.

55. Unterpan ®ypbe a1 4€THOW ¥ HEUETHON (YHKIIUH.

56. KommiekcHas (hopma nnTerpana Oypne.

57. IlpeobpazoBanue Dypebe.

57. Onpenenenue npsMoro u ooparHoro nmpeodpasosanusi Dypee.
59. Kocunyc- u cunyc-npeodpazoBanue Oypee.

60. CnekrpasibHast QyHKIHS.

Ilpumepnule 3a0anusn 0131 umMo2060i KOHMPOIALHOU PAdOMbL

1. UccnenoBaTh CXOAUMOCTb, UCIIONIB3Ys OTpEeIICHUE.
1/1-23+1/234+ ... +1/n(n+ D(n+2)+...;
2. UccnenoBaTh CXOAMMOCTbD, UCIIOJIB3Ys TPU3HAKUA CPABHCHHUS:
1725+ 136 +...+l/(n+1)(n+4)+ ...;
3. JlokaszaTh CXOJIMMOCTb, UCIIOJNIB3YS Mpu3HaK Jlamambepa:
13+1/9+...07/3"+ ...
4. Jloka3aTh CXOAUMOCTb, UCIIOJNIb3Ys pu3Hak Korm:
13+ /5% + ... (n/n+ D)) ..;
5. UccnenoBarh CXOUMOCTh, UCTIOJIB3YsI MHTETPaIbHbIA MPU3HAK:
1/2In2 + 1/3In3 + ... + 1/(n+1)In(n+1) +...;
6. UccrnenoBaTh CXOIUMOCTD:
a) UL +2/3+ .. +nl2n-1) ..; &) N/ +VG/2) + ... + N[(n+1)/n] +...;
7. UccinenoBaTh CXOIUMOCTD:
1-1/3%+ o+ CD™/@n-1) 2+ 6)2-32+ .+ (D)™ (n+ )i +...;
8. Onpenenutb 006JIaCTh CXOIUMOCTH:
X1+ + XA 4+xb) + o+ () +
9. JlokazaTh paBHOMEPHYIO CXOANUMOCTb:
> (Un*)*exp(-n’x?), n=1,...,0
10. Onpeenuth paguyc U UHTEPBAJ CXOIUMOCTH:
(6" / (5min), .n=1, ...,
11.Haiitu cymmy psiga:
x+x3+ .+ @n+) +.
12. PaznoxuTts B psj Teitnopa:
y = sin(mx/4) B okp. x =2.
13. Paznoxuts B paa MaknopeHa:

y = cosx chx.
14. TIpuOarkeHHbIE BBIYUCIECHUS (C TOYHOCTBIO JI0 3r0 3HaKa):
(35)”5; In 2.23; OO'Slf[exp(-O.4x2)] dx wHaotpeske 0<x<0.51
15. IpubamxeHHoe pemeHne qudpepeHnaIbHbIX ypaBHEHNH]:
(1Y + 21y’ =0, Yheo=0;  Yho=1;
16. Paznoxuts B psig Oypwe Ha oTpeske |-, mt):
fx) ={-3x, xe[-m, 0]; x, x€[0, n]}
17. Paznoxuth B psan Oypwe no kocunycam Ha otpeske [0, 1] pyHKIHIO:
fix) = shx
18. Paznoxuth B psn Oypwe no kocunycam Ha otpeske [0, 1] pyHKIHIO:
flx) =sinx
19. Paznoxuth B KOMILIEKCHBIN psiag Pypbe Ha oTpeske [ -1, ] pyHKIHIO:
fix) =¢'-1

20. Paznoxuts B psag Oypre GyHKIHIO:
fo={x k<2, 0, x>2}



16
21. ITonw3ysicek paznoxkenueM f(x) = 1 mo cunycam Ha [0, 7], BRIMUCIUTH CYMMY psifa:
1-13+1/5-1/7+ ... +(-1D)"1/(2n-1).
22. Paznoxute B unTerpas ®ypbe QyHKINIO:
fo={x k< 0, x>I}

6. YueOHO-MeTOAUYecKOe U HHPOPMAILIMOHHOE 00ecTieyeHne U CUMILTUHBI

6.1 CnucOK MCTOYHMKOB M JINTEPaTyphbl

Jlureparypa
Ocnognas
1. IIuckynoB H. C. uddepennuansHoe ¥ HMHTETpaIbHOE HCUHMCICHUS : y4eb. rmocobdwe s
Bry3oB / H. C. IlmckynoB. - M3n. 13-e. - M.: Hayka, 1985. - 22 cwm

Y. 2.-1985. - 560 c.
2. Bopoo6ses H. H. Teopus psigos. - M3a. 6-e, crep. - CI16.: Jlans, 2002. - 407 c.

JlononnumenvHas
1. IuckynoB H. C. [duddepenunansHoe U MHTETpaIbHOE HCUYUCICHUS @ y4el. mocoOue st
Bry3oB / H. C. [IluckynoB. - MWzm. 13-e. - M.: Hayka, 1985. - 22 ocwm.

Y.1.-1985.-432c.

2. @uxrenronsi ['M. OcHoBbl MaTeMaTnueckoro amaiamsa / I'. M. ®uxrenronsir. - U3g. 4-e,
ctep. - M.: Jlans, 2004. - Y. 2. - 2004. - 463 c.

3. Hukonbsckuit C.M. Kypc maTemMaTH4eCKOTO aHaIn3a: Y4eOHHK ISl CTYJIEHTOB (hU3. M MeX.-Mar.
cnenuansHoctei By30B / C. M. Hukonbckuil. - 5-¢ u3n., nepepad. - M.: @uszmatnur: Jlao.
0a3oBbeIx 3Hanui, 2000. - 591 c.

4. Jlebene B. N.OyHKIIMOHANBHBIA aHAJIM3 M BBIYUCIUTEIbHAS MaTeMaTHKa : yueOHOE mocooue
JUISE CTYJIGHTOB BY30B, OOYyYaroIMXCsS MO crenuaidbHocTsM "Maremaruka", "IlpuknamHas
marematuka' / B. U. Jlebenes. - U3x. 4-e, ucnp. u gorm. - Mocksa : ®uzmatiur, 2005. - 295 c.

5. HIuxanoBuu 0. A. Beenenue B maremartuky : yue0. mocodue / FO. A. IlluxanoBuu. - M.:
Hayu. mup, 2005. - 383 c.

6.2 Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTn « MHTEepHET».
Psanpl. DnemenTs! Teopun. - http://mospolytech.ru/pages/kaf/vm/kaf math rows.pdf

Harnmonanehas anekrponnas 6ubnuoreka (HOb) www.rusneb.ru
ELibrary.ru Hayunas snekrponHas 6ubnuoreka www.elibrary.ru

6.3 IlpodeccnonanbHble 6a3bl JAHHBIX 1 HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

Joctyn k npodeccnoHanbHBIM 0a3am naHHbIX: https://liber.rsuh.ru/ru/bases
HNubopmannoHHbIe CIIPABOYHBIE CHCTEMBI:

1. Koncynsrant [lntoc
2. Tapant

7. MaTepuaibHO-TeXHHYECKOe o0ecrieyeHue TN CIUTIIUHbI


http://mospolytech.ru/pages/kaf/vm/kaf_math_rows.pdf
https://liber.rsuh.ru/ru/bases
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Jna  obecrnieueHuss ~ JUCHUIUIMHBI  HUCHOJb3YyeTCs ~ MaTepUalbHO-TEXHHMYEcKas  0aza
00pa30BaTeNBLHOTO YUPEXKIEHUS: Yy4eOHbIE ayIUTOPWUHU, OCHAIIEHHBIE MOCKOH, KOMIBIOTEPOM WIIU
HOYTOYKOM, MPOEKTOPOM (CTAallMOHAPHBIM WJIM TEPEHOCHBIM) Uil JAEMOHCTpalud Y4eOHBIX
MaTEepUasIoB.

CocTtaB mporpaMMHOTO 00€CTICUCHHUS
1. Windows

2. Microsoft Office

3. Kaspersky Endpoint Security

8. Ob0ecneuenue 00pa3oBaTeLHOIO NMpoiecca AJsl JUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
3I0POBbSI H HHBAJIH/I0B

B xoze peamuzanuM JUCLMIUIMHBL HCHOJB3YIOTCSA CIEAYIOIIME JONOJHUTENbHBIE METOJIbI
00y4eHHs, TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH M TPOMEXKYTOUYHOH arTecTali OOydJalolIMXCsl B
3aBHCUMOCTH OT UX MUHIUBUIYaTbHBIX OCOOCHHOCTEMN:

® Uil CJEMBIX W CIA0OBUIAIIUX: JIEKIUH O(GOPMIISIFOTCS B BHJAE JIEKTPOHHOTO TOKYMEHTa,
JOCTYIHOI'O C TOMOUIbIO KOMIIBIOTEpA CO CIELUAIN3UPOBAHHBIM IPOrPAaMMHBIM 0O0€CIIeYeHUEM;
IIUCbMEHHBIE 3a/1aHUS BBINOJIHAIOTCA Ha KOMIBIOTEpE CO CHELUAIU3UPOBAHHBIM IPOrPAMMHBIM
00ECIeYeHneM WM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM; OOECIeYMBACTCS WHIMBHIYaIbHOE
paBHOMepHOe ocBeleHne He MeHee 300 JIOKc; JUIsl BBIOJHEHMS 3a/aHUsl IpU HEOOXOAUMOCTH
IIPEIOCTABIIAETCS YBEIMUMBAIOIIEE YCTPOICTBO; BO3MOYKHO TaKXKE€ HCIIOJb30BAHUE COOCTBEHHBIX
YBEJIMUMBAIOLINX YCTPONCTB; MMCbMEHHBIE 3aJJaHNs 0(OPMIIIOTCS YBETMUEHHBIM IPU(TOM; 3K3aMEH
1 3a4€T MPOBOSATCS B YCTHON (hOpME MIIH BBITTOJIHSIOTCS B MUCBMEHHOM (popMe Ha KOMIIBIOTEPE.

® Ui INIYyXUX M CJIA0OCHBIIAIUX: JIEKUUH O(QOPMIISAIOTCS B BUJAE 3JIEKTPOHHOTO JOKYMEHTa,
00  MpeaoCTaBIAeTCS  3BYKOYCHWJIMBAIONIAs — ammaparypa HHIWBUAYAJIBHOTO  TOJH30BAHHMS,
IIUCbMEHHBIE 33JaHUs BBIOJHSIOTCS Ha KOMIIBIOTEpE B INHUCBMEHHOH (opme; 3k3aMeH U 3auéT
MIPOBOJISATCS B MUCBMEHHOM (hOpMe Ha KOMITBIOTEPE; BO3MOXKHO MIPOBEICHUE B (DOpME TECTHPOBAHHUS.

® /Ul JIMIl C HapyLIEHUSMU OMOPHO-JIBUTATEIBHOTO ammapara: JIEKIUU Oo(QOpMIISIIOTCS B BHJIE
NIEKTPOHHOTO JOKYMEHTA, JOCTYIIHOIO C IIOMOLIBI0 KOMIBIOTEPA CO CHELUAIN3UPOBAHHBIM
NpOrpaMMHBIM ~ OOecrieueHHeM; IHChMEHHBIE 3a/laHusl  BBIOJMHSIOTCS Ha KOMIIBIOTEPE CO
CMEeLUATU3UPOBAHHBIM MPOrPaMMHBIM 0OecrieueHNeM; FK3aMeH U 3auéT MPOBOJATCS B YCTHOH (hopme
WM BBITIOJTHSIOTCS B IUCBMEHHOM (popMe Ha KOMIIBIOTEPE.

ITpu HEOOXOMMOCTH MpeycMaTpUBAETCs YBETUUYEHUE BPEMEHHU JJIs TIOATOTOBKU OTBETA.

[Ipouenypa npoBeneHus NMPOMEXKYTOUHOW aTTeCTalMU AJsi OOy4YaroOUIUXCSl YCTAHABIUBAETCS C
y4€TOM UX MHAMBHUIYAIbHBIX NCUXO(PU3NUYECKUX ocoOeHHOCTeH. [IpoMexyTouHas arTecTaust MOXKeT
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

IIpu mpoBeneHUMM TPOLEAYPHl OLEHUBAHUS pPE3YAbTaTOB OOY4YEeHHs MpeaycMaTpUBaeTCs
WCTIOJIb30BaHNE TEXHUYECKHUX CPEJICTB, HEOOXOIMMBIX B CBSI3M C MHAWBUAYAJIEHBIMH OCOOEHHOCTSIMHU
oOydJaroluxcsi. OTH CpeicTBA MOTYT OBITh MPEJOCTABICHbI YHHUBEPCUTETOM, MIU MOTYT
HCIIOJIb30BaThCsl COOCTBEHHbIE TEXHUUECKHUE CPEJICTBA.

ITpoBenenue npoueaypbl OLEHUBAHUS PE3YAbTaTOB OOyUYEHMs JOIMYCKAeTCs C UCIOJIb30BaHHEM
JUCTaHIIMOHHBIX 00Pa30BaTeNIbHBIX TEXHOJIOTUH.

ObecneunBaercs AOCTYN K HH(GOpPMAIMOHHBIM U OubauorpaduyeckuM pecypcam B CETH
WuTepHer U1 Kaxaoro odydaromierocs B (opMax, aIaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[J0POBBS U
BOCIIPHUATHS HHPOPMALIUH:

e UIsl CIENBIX WU CHA0OBUIANIMX: B IE€YaTHOM ¢opMme yBeIHYEHHBIM LIPUPTOM, B Qopme
AJIEKTPOHHOTO IOKYMEHTa, B (hopme ayauodaiina.

® JUUIsl TIIYXUX U CJIA0OCIBIIAIINX: B Ie4aTHOU dopme, B GopMe IEKTPOHHOTO JOKYMEHTA.

® 1151 00Y4YaIOLIMXCSl C HApYIIEHUSIMH ONIOPHO-/IBUraTeIbHOTO amnmapara: B meyaTHoil gpopme, B
(opMe IIEKTPOHHOTO JJOKYMEHTa, B (hopme ayaunodaiina.
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Y4eOHble ayIUTOpUU I BCEX BHUJOB KOHTAKTHOH M CaMOCTOSTEIBHON pabOThI, HaydyHas
OubnaMoTeKa W HHBbIC MOMEHICHHUS Ui OOYyYeHHsS OCHAIEHBl CHEIHAlbHBIM O00OpYJOBaHHEM U
y4eOHBIMH MECTaMU C TEXHUYECKHMHU CPEACTBAMHU O0YUEHUSI:

® ISl CJICTIBIX U CIA0OBUAAIIMX: YCTPOMCTBOM JII CKAHUPOBAHUS M YTCHHS ¢ Kamepoil SARA
CE; nucnuieem bpaiing PAC Mate 20; npuntepom bpaiinsg EmBraille ViewPlus;

oISl TIYXUX M ciIa0OCIHBIIAIINX: aBTOMAaTU3UPOBAHHBIM pPa0OYUM MECTOM Ui JIIOJeH C
HapyILICHUEM CiTyXa U c1a0O0CIbIIIalNX; aKyCTUYECKUI YCUIIUTEb U KOJIOHKH;

o1 OOyYarOIIUMXCS C HApPYLIICHUSAMU OIOPHO-ABUTATEILHOTO armnapaTa: IepeIBUKHBIMH,
perynupyeMbiMu 3proHomudeckumu napramMu CH-1; KOMOBbIOTEPHON TEXHHUKOW €O CHELHaJIbHBIM
MIPOrpPaMMHBIM 00€CTIeYeHUEM.

9. MeToanueckue MaTepuasbl

9.1 IlnnaHbl NPAKTHYECKUX 3AHATHH

Tema Nel. UnciioBble 1 QyHKIMOHAIBbHBIE PA/IbI: OCHOBHbIE I10JIOKEHHS.
Lenv 3anamus: 1103HAKOMHUTH CTYJEHTOB CO BCEMH OCHOBHBIMH IOHSTHUSIMU TEOPHHU DPSIOB M UX
B3aMMOCBS3M HA YAaCTHOM, JOCTATOYHO MPOCTOM U HAIVISIZIHOM IPUMEpE, UTparolieM POJb MOJECIH,
9TOOBI TOJATOTOBUTH K JaNbHEHIIEMYy 0000ImEHHOMY M (OPMATM30BAHHOMY H3JIOKECHHUIO TEOPUHU
PAIOB.
dopma npoBeieHus — pelIeHne U 00CYKICHHE 3a/1ad.
Ilpumepnvie 3a0auu 015 peutenusi 8 ayOUMopuu:
1. UccnenoBaTh CXOIMMOCTh, UCTIOJIb3YS OMPE/ICIICHUE:
112+ 1723+ ... +l/n(n+ 1)+ ...;
1/1:3+1/35+...+1/2n-1)2n+ 1)+ ...;
1714+ 1/47+...+1/Bn-2)Bn+ 1)+ ... ;
2. UccnenoBaTh pacXoAUMOCTh, UCIIOJIb3Yys HEOOXOIUMBIN MTPU3HAK:
2/3+3/8+...+n+1)/n(n+2)+...;
L+1+2)/(1L+ 2+ ..+ +n) /A +nD)+...;
12+1/5+...+1/(Bn-1)+...;
3. Yka3arb 3Hau€HUE 1, A1 KOTOporo cymma psiga gocturaet 90 % cBoeil BeTUYUHBL:
1+ 12+ 12%+ .+ 12"+ ...
1+3/4+ 3547+ . +3%4"+ ..,
1+ 1/4+ U8+ .+ 14"+ ...
Vkazanus no evinonneHuro 3a0anus.
B nepBoii TeMe Ba)XHO MOYYBCTBOBAThH MPUPOY HOBOTO MAaTEMATHYECKOTO OOBEKTa — YHUCIIOBOTO
psina Ha IpuMepe OECKOHEYHOM TreOMETPUIECKON mporpeccuu. JJist KaIoro psija mojie3Ho OCUNTaTh
MOCIIEI0BATEIHHO HECKOIBKO YACTHYHBIX CYMM M HapHCOBaTh Ipaduk, HA KOTOPOM OTMETHTH TaKKe

npeaACIIbHOC 3HAYCHHUEC CYMMBI psAdad, JICTKO BBIYHUCIACMOC IJIA FCOMCTpH‘lCCKOﬁ IpoOTrpeCCHU. KpOMC
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TOTO, JUIsI OOJErdeHus: OCBOCHUS (PYHKIIMOHAIBHBIX PSAOB M TMOHATUS PaBHOMEPHOM CXOAMMOCTH
ClielyeT MPOMJUTIOCTPUPOBATh Pa3HYI0 CKOPOCTh CXOAMMOCTH (PYHKIIMOHAJIBHON TIeOMETpHYecKOn
HPOrpeccur ) X' Ul HECKOJBKUX 3HAYCHHH MEPEMEHHOM X, HAPUCOBAB rpadUKH CXOAUMOCTH JUIS
3Ha4YeHui: [x|<1.
Koumponvnvie onpocwi:

1. Onpenenennie CXOASAMIETOCS U PACXOASIIETOCS psijia.

2. YcnoBue CXOIUMOCTH OECKOHEYHOW T€OMETPUUYECKON TTPOTPECCHH.

3. [lounennoe uHTerpupoBanue u AudhepeHIrpoBaHue.

4. Ilpunuun u kputepuid cxogumoctu Komn.

5. HeoOxoaumblii IpU3HAK CXOAMMOCTH.

6. [IpumMepsl CXOOAMMXCS U PACXOJSAIIMXCS PSIIOB.

7. Anrebpandeckre CBOWCTBA CXOMASIIUXCS PSAAOB: ACCOLMATUBHBIN U AUCTPUOYTHBHBIN 3aKOH,

JMHEWHas KOMOMHAIMS, TOOABICHUE U yJaJIeHHE YWICHOB psijia.

8. Teopema [lupuxiie o mepecTaHOBKax.

Tema Ne2. UncJioBble Psijibl ¢ MOJIOKHTETLHBIMH YJIEHAMH.
Lenv sansmus: OCBOCHHE METOJOB MCCICIOBAHUSA M Pa3sHOOOPAa3HBIX MPU3HAKOB CXOJUMOCTH
YHCJIOBBIX PSIOB C MOJIOKUTEIBHBIMU WICHAMH, a TAK)KE CPABHEHHE UX YYBCTBUTEIBLHOCTH.
Ipumepuvie 3a0auu 011 pewieHus 8 ayoumopuu:
1. ccnenoBath CXOMMOCTD, UCIIOJIB3YsI IPU3HAKH CPABHEHHUS:
1+ (142)/(142%) + (1+n)/(140%) + ..
2. JlokazaTh CXOUMOCTh, HCTIOJNIB3Ys Mpu3HaK Jlamambepa:
13+ 1/9+...0°/3" + ..
3. Jloka3aTh CXOJMMOCTb, UCIIONIB3Ys npu3Hak Komu:
13 + 215 + ... (n/n+ D) ..;
4. UccnenoBaTh CXOAMMOCTD, UCIIONIB3YS] HHTETPAIbHBINA TPU3HAK:
12In2 + 1/3In3 + ... + 1/(n+DIn(n+1) +...;
5. UccnenoBarh CXOAUMOCTB:
1/1+2/3+ ... +n/(2n-1) ...;
Vkasanus no evitnonanenuro 3a0anus:

B manHO# Teme Ba)KHO MOHSATH, YTO M3y4aeMble METO/IbI M TIPU3HAKH HCCIIEIOBAHUS CXOAMMOCTH
UMEIOT Pa3HYH) YYBCTBUTEIBHOCTh, MOATOMY OJHOTO IMpH3HAKA HEIOCTATOYHO, M B MPAKTHYCCKUX
3ajauax CleAyeT MPUMEHITh COOTBETCTBYIOIIME METO/Ibl. BBIMOMHSS 3a1aHusl, TIOJIE3HO PELIUTh OJHY
U Ty K€ 3a/a4y pa3HbIMH METOAaMHU.

KOHmpOﬂbele eonpocsl.
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IlepBbIil IpU3HaKa CPaBHEHUS.

BTopoii npu3Haku cpaBHEHUS

TpeTuii npyu3HaKu CpaBHEHMUSI.

NHterpanbubii Ipu3HaK cxogquMoct Maknopena-Komn.
[Tpusnak cxogumoctu Jlanambepa, ciaencTBue.

[Tpusnak cxonumoctu Komu.

N o A wN =

CpaBHuUTENbHAS YYBCTBUTEIBLHOCTh IPU3HAKOB cxoauMocTh Jlamambepa u Komm.

Tema Ne3. 3nakonepemMeHHbIe PSi/bl.
Lenv 3auamusa: OCBOeHUE MOHATUN aOCOIIOTHON U YCIOBHOM CXOJMMOCTH, METOJOB UCCIEAOBAHUS U
MPU3HAKOB CXOAMMOCTH YUCIIOBBIX PS/IOB C 3HAKONIEPEMEHHBIMH WICHAMHU U MX CBOMCTB.
Ipumepusie 3a0auu 011 pewieHus 8 ayoumopuu:
1. IToka3aTk, 4TO psAJ CXOAUTCS AOCOITIOTHO:
1- 13+ .+ (D™/@2n-1)° +.
sino/1+ sin2o0/4 + ... + sinnoc/n2+...;
2. [Tokasarp, 9TO pSAJl CXOAUTCS YCIOBHO:
1-13+ ...+ (-D™'1/2n-1)+..;
1/In2- 1/1n3... + (D™ In(n+1) +...;
3. UccnenoBaTh CXOIUMOCTh psija:
2-32+ ...+ D™+ )+
227214 o+ (-D)™12Ynl +
4. UccnenoBaTh CXOAUMOCTH MPOU3BEICHUS PSIOB:
1- 1224 o+ D"+ om0 =122+ L+ D)+
1- 1224 o+ D" mP 4 om0 1-12"% 4+ o+ D™ m+
Vkazanus no evinonnenuro saoanus.:

HoBbIM B JaHHOU TeMe SBISETCS TO, YTO 3HAKOIIEPEMEHHBIE PsIIbI UMEIOT JIBa TUIIA CXOJIUMOCTH:
aOCONIOTHYIO M YCIOBHYIO, M CIEIyeT o0paTuTh oco00e BHHMaHWE Ha paziuuue anreOpandyecKux
CBOMCTB PAJIOB ¢ a0COTIOTHON M YCIIOBHOM CXOJMMOCTBIO. [IpH BHITIOJIHEHUH 3a/IaHUN TaK»Ke MOJIE3HO
MPUMEHHUTH TpaduuecKkne CpelCcTBa IS WUTFOCTPAIIUH CXOJAUMOCTH W CBOHCTB 3HAKOIEPEMEHHBIX
PSIOB.

Konmponvnvie 6onpochwi:

1. TlonsATHs aOCONOTHOM M YCIOBHOM CXOJIUMOCTH.

TeopeMbl 0 CXOIUMOCTH a0COTFOTHO CXOJIAIICTOCS PsAia H €0 CyMME.
[TepectaHoBKa YI€HOB 3HAKOMIEPEMEHHOTO Ps/Ia.

YMHOKEHUE a0COTIOTHO CXOAMUXCA PAAOB.

A

TeOpeMLI 0 WJICHAX YCJIOBHO CXOOAIICTOCA psAaa.
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6. Ompenenenne 3HaKOYEPEAYIOLIETOCS psa.

7. Tlpusnak cxogumocTH JIeliOHuUIIa 1 ero CIeACTBHE.

Tema Ne4. ODyHKUMOHATBbHBIE PSA/IBI.
Lenv 3ansamus: OCBOCHHE MOHATHS (PYHKIIMOHAIBHOTO DPsiia U €ro OOJIACTH CXOIMMOCTH, TOHSATHUS
PaBHOMEPHOM CXOJMMOCTH U METOJIOB €€ HCCIIEJJOBAHUS;, UHTErpUupoBaHue U TuddepeHInpoBaHme
(GYHKIIMOHATIBHOTO psija.
IIpumepnvie 3a0ayu 015 peutenus 6 ayOumopuu:
1. Ompenenuts 00J1aCTh CXOAUMOCTH P!
X+ X725+ L+ X
exp(-x) + exp(-4x) + .. exp(—nzx) +...
2. Jlokaszarh paBHOMEPHYIO CXOJUMOCTD:
x(1-)+x*(1=x) ... +x"(1—x") ...
>(1/n*)*exp(-n*x?), n=1, ...,
3. OmnpenenuTs paguyc U HHTEPBAJI CXOJIUMOCTH:
X + QYANX* + ...+ () 2n)Hx" + ...
4. WnterpupoBaHueM psjaa :
AL

X3+ X7+ ...+ x"(4n-1) +...

. B uHTepBaie (-1, 1) HaliTu cymmy psiaa:

Vkazanus no evinonnenuro 3a0anusi:

TpyIHOCTh OCBOEHHUS JaHHOM TEMBbI B MEPEXOE OT YUCIOBBIX PSJIOB K (DYHKIMOHAJIBHBIM U B
MOSIBJICHUH HOBBIX HMOHSITUH: 00JACTh CXOJUMOCTH M PaBHOMEpHasl CXOAMMOCTh. BakHO oco3HarTs,
YTO UMEHHO PaBHOMEPHAs CXOAMMOCTbH MTO3BOJISET BBINOIHATE C PSAAAMU TaKUE NMPAKTHYECKU BAKHBIE
OIepalny, Kak MOYJeHHOEe HHTErpupoBaHue U auddepeHurpoBanue.

Koumponvrvie éonpochwi:
1. O6macth CXOAUMOCTH (PYHKIITMOHAIBHOTO PsJIa.
[Ipenen nocnenoBaTenbHOCTH HEMPEPHIBHBIX (PYHKITHI.
Ilepexon k npezneny noja 3HaKOM UHTErpaja U IpOU3BOJIHOM.
ITonsTHIE pABHOMEPHOU CXOJUMOCTH.
Maxopupyemslii psa. [IpusHak Beliepmrpacca 0 paBHOMEpHOR CXOUMOCTH.
HenpepsIBHOCTE CyMMBI paBHOMEPHO CXOJSALIETOCA PsJa C HEPEPHIBHBIMU YJICHAMU.
[Tounennoe uHTerpupoBanue u auddepeHnpoBaHre PABHOMEPHO CXOASAIIMXCS PAIOB.

Teopema AGens. Kpyr cxoaumoctu.

D AT

PaBHOMepHafl CXOOUMOCTE pdaa B KPyre CXoanMOCTH.
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Tema NeS. CreneHnHble psibl: pa3jo:keHne GpyHkuuu B psaa Teilnopa.

Lenv 3anamusa: OcBOoeHHE BaXHOTO YAaCTHOTO ciiydyash (yHKIIMOHAJIBHOTO psifa — CTENEHHOro psja,

0TpabOTKa HABBIKOB KOPPEKTHOT'O Pa3lioKeHUs (YHKLIMHA B cTeneHHOW psia Teilopa B OKpecTHOCTH

HEKOTOPOU TOYKH, a TAKXKe Bpsa MakiiopeHa.
IIpumepnvie 3a0ayu 013 peutenus 8 ayOumopuu:
1. Paznoxuts B psan Teinopa GpyHKIHIO:

y= x"” B okp. x =1.

y= 1/x* B OKp. x =-1.

2. Paznoxwuts B psg MakiiopeHa QyHKITHIO:

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

3. Paznoxute B psg Makiopena, lMcnons3ys pasnoskeHus
JIEMEHTAPHbBIX ()YHKIIMA:
y = ¢" sinx.
y=x" e
4. HaiiTu nHTEpBa CXOIMMOCTH CTEIEHHOIO Psija:
X+ X720 + ...+ X" 10™
L+x+ ... +nlx"+...
Ykazanus no evinonnenuro 3a0anusi:

JlaHHast Tema SABIAETCS IEHTPAJIbHOM B KypCe psJIOB.

B pax MaxiopeHa OCHOBHBIX

N3ydyenue ee 1maer mNOHUMaHUA

BO3MOXHOCTH JIOKAJIM30BAHHOT'O IMPEACTABIICHUA (I)YHKI_II/II/I IMPOU3BOJIBHOTO BUJId B q)YHKI_II/IOHaJ'IBHOM

0a3mce CTEIEeHHOTO pdaaa € 1000 TOYHOCTBIO. I[J'I}I JIyqmero OCBOCHHA TEMBbI ITOJIC3HO Ha OIHOM

rpadguke N300pa3uTh AMMPOKCUMUPYEMYIO (DYHKITHIO, a TAaK)KE HECKOJIBKO WIEHOB M YaCTUYHBIX CYMM

anmnpOKCHMHUPYIOLIEro CTENEHHOT0 psijia.
Konmponvnwvie 6onpochwi:

Pa3noxxeHne B CTENEHHBIE PABL,

VYcnoBus pa3noxKUMOCTH QYHKIIMHU B CTEIIEHHBIE Psij
Paznoxenue ¢pynkuuu B pan Teinopa.

Psag Makiopena.

A S S R R e

Paznoxenue nponsBeaeHUs QyHKIUI

PaznosxxeHue mokazarensHou GpyHKIMH e* B psig MakiopeHa.

PaznoxxeHue TpuronomeTpudeckux pyHKUHUH sin x, cos x B psig MakiiopeHa.
Pasnoxxenue runepbonnueckux ¢yHkuuii sh x, ch B psin Maknopena.

Pasnoxenus QpyHkumii e, sh z, ch z, sin z, cos z B psa MakiopeHa.
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Tema Ne6. CreneHHble psiibl: NPUOJIHKEHHbIE BLIYUCICHUS.

Uejlb 3auamusi: OCBOCHUE HAaBEIKOB MMPAKTUYCCKOI'0 IMPUMCHCHUSA TCOPHU CTCICHHBIX PAIOB U

pasznoxkeHud B psaael Teinopa

BBIYHUCIINTCIBHBIX MAaTEMAaTHUYCCKUX 3a1a4.

Ipumepnvie 3a0auu 015 peuterus 8 AyOUMoOpun:

1. BeraucnuTh npuOIMKeHHOS 3HAYCHHE (e)1/3, B3sIB 3 WJIeHA Pa3NIoKeHUs QYHKIUU:
fix)=¢" Y OLIEHHUTH [IOIPELIHOCTb.
2. BoruncnuTh npubnmkeHHoe 3Hauenue sin 18°, 838 3 uinena pa3noxenus QyHKLIUK:
flx) = sinx Y OLCHUTh MOTPELIHOCTb.
3. BBIUUCIUTH ¢ TOYHOCTHIO /10 3-TO 3HAKa MPUOIMKCHHBIC 3HAYCHUS
(35)15:
In 2;
4. BeruncnuTh TpuOIMKEHHOE 3HAUYEHUE OIPEICTICHHOT0 HHTerpaa;

[lexp(-0.4x%)] dx, 0< x <0.51

J(In(1 + x))/x dx, 0<x<1
5. IlpounTerpupoBaTh NpuOIMKEHHO AU depeHInanbHoe ypaBHEHHE
Y +xy+y =0, Yix=o =1 ¥'lk=0=0;
XY+ xy + (- 1/4), Vheo =0; Yo =1
xy"+y +xy = 0; yo=1; V'|k=0=0;

Yrkazanus no evinonnenuio sadanus:

cienyer oOpaTUTh BHUMaHME Ha 0OeCledYeHHE KOPPEKTHOCTH BBIYMCIHUTEIBHOW MpOLEayphl U

Jlannast Tema 0COOEHHO BakKHa JJIsl CTYACHTOB HalpaBIeHUs MPHUKIAJIHON MaTEMAaTUKH, IO3TOMY

3aJIJaHHON TOYHOCTH HpI/I6J'II/I)I(eHHBIX peH.IeHPIfI.

KOHmpOJZbele 6onpocsl.

1.

A i

Pasnoxenue >7aeMeHTapHbIX QyHKIMI €*. sinx. cosx, shx, chx B psa Makinopena.
[TpubmxeHHOe BRIYMCIICHUE 3HAYCHHM (PYHKIMH C TOMOIIBIO psaa MakiopeHa.
bunomuansusii psag MakinopeHa.

Paznoxenue norapupmMudeckoit GyHKINH.

[TpuGnuKeHHbIe BEIYUCIICHUS ONPEICTICHHBIX HHTEIPAJIOB.

MeTtoap1 TPUOIMKEHHOTO HHTETpUpOBaHUs 1uddepeHIInalbHbIX YpaBHEHUH.

Tema Ne7. Tpuronomerpuueckue psiabl Dypoe.

u MakiopeHa K TPHOIMKEHHOMY PEIICHHUI0 DPAa3HOro poja
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Lenv 3anamua: OcBOEHHE Ba)KHOTO YaCTHOTO ciIy4as (yHKIIMOHAIBLHOTO Psia — CTEIIEHHOT0 psfa,
0TpabOTKa HAaBBIKOB KOPPEKTHOTO Pa3IoKeHUs (YHKITUN B CTETIEHHOU psij Teisiopa B OKpeCTHOCTH
HEKOTOPOU TOYKH, a TaKXke Bpsa MakiopeHa.
IIpumepnvie 3a0ayu 013 peutenus 8 ayOumopuu:
1. Paznoxurts B psag Oypwe Ha [-TT, ] QyHKIHIO:
fx) = {x, xe[-w, n); 2x, x€[0, n]}
2. Paznoxurts B psg @ypwe no cunycam Ha [0, nt] hyHKIHIO:
J(x) = chx
3. Paznoxurts B psag @ypwe Ha [-1/3, /3] dyHKIHIO:
flx) =2x+1
4. Pa3noxuTh B KOMILIEKCHBIN psig Dypwe Ha [ -7, Tt| GYHKIUIO:
f(X) — er.
5. [lonw3ysicek paznoxkeHuem f(x) = x> Ha [-T, ], BBIYUCIIHTH CyMMY psija:
a) U1P=1/22+1/3% =14+ ...+ (-1)"1/n*
6. IlpencraButh nnTerpanoM Oypbe GyHKIHIO:
flxy={e™, x>0; 0, x <0}
VYxazanus no evinonnenuro sadanus.:

Tema npexacrapnenus: GyHKIUU pagamMu Oypbe B TPUTOHOMETPHUYECKOM 0a3uCe TAKKE SBIISETCS
LEHTPAJbHOW B JAaHHOM KypCc€ W TECHO MEPEeKIMKAaeTcs C TeMOW 5 mpenctaBieHHus (YHKIUU B
CTENEHHOM 0a3uce. MeToM0NI0rMuYeck BakKHO pa3o0paTbcs B OOMIHOCTH W PAa3IMUUM  ATHUX
MIpE/ICTaBICHU, B YacTHOCTH, B TOM, 4YTO IPEJICTaBJICHHE B CTENEHHOM Oa3uce OTHOCHUTCS K
OKPECTHOCTH TOUYKH, a B TPUTOHOMETPUYECKOM 0a3uce — K MHTEpBaly.

Konmponvnwvie sonpocuwi:
1. ®dyHKUMOHAIBHBIN 0a31C B3aMMHO OPTOTOHAJIBHBIX HOPMUPOBAHHBIX (DYHKIIHM.
Pa3noxxeHne no oproHOpMalibHOM cucTeMe QyHKIUH.
Tpuronomerpudeckuit OpTOHOPMAaILHOM Oazuc.
Psnbl n koappunentsr Oypoe.
VYcnosus dupuxiie u Teopema o pasinoxkeHuu GyHKuu B pag Oypoe.
Paznoxxenue nepuoanueckux GyHkuuii B psg Oypee.
Paznoxenue nuneitnoi Gpyukiuii B psg @ypwe Ha [-7,nt] 1 Ha [0, wt].

CI[BI/IF HWHTCPBAJIa pa3JIOKCHUA.

A S S N U R S

W3MeHeHne AJIMHBI HHTEpBaJIa Pa3IoKEHNU.
10. Paznoxxenue yetHoi pyHKIMU B psit Dypbe.

11. Paznoxenue neuetHou Gpyukmuu B psg Oypoe.



12. KommuiekcHast popma 3anucu psiga Oypee.
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IIpunoxenue 1. AHHOTAIUS
paboyeii mporpaMMbI JUCIUATUTHHEL

AHHOTAIIUS PABOYEN ITPOT' PAMMBI JTUCIUILIAHBI

Juctumuna «Teopus 4nciaoBbIX M (YHKIIMOHAIBHBIX PSJIOB» peanu3yercs Ha (axkyibTeTe
WH()OPMALIMOHHBIX CUCTEM U Oe3omacHocTd Kadeapod (yHIaMEeHTaTbHOW ¥ TPHKIATHOU
MaTeMaTHKH.

Lenv oOucyunauner: dopMupoBaHue 0a30BBIX MPEACTABICHUI O TEOPUHM YHUCIOBBIX U
(YHKIMOHATBHBIX PSJIOB, CTENEHHBIX PAIOB U psaoB Dypbe C TOUKH 3pEHHS METOJOJOTHH U
MPAKTUYECKOI0 MPHJIOKEHUS B pPa3IMYHBIX O0O0JACTAX HAy4YHBIX HCCIECJOBAHUM U HWHKEHEPHOM
MIPaKTUKH.

3adauu Oucyunaunvl: HA TIPUMEPE T€OMETPUUYECKOH IpPOrpeccud U BEKTOPHOHN anreOpbl
MO3HAaKOMUTHCS ¢ 0a30BBIMH HJICHHBIMU KOHCTPYKTAaMH TEOPHHU PSIIOB U MEPEHTH K OOIINM MOHATHIM
TEOPUH YUCIIOBBIX M (PYHKIMOHAIBHBIX PSIOB, CTENICHHBIX PsloB U panoB Dypwe, chopMymupoBaTh
OCHOBHBIC TEOPEMBI, HEOOXOIUMBIC Il IMOHUMAHUS CMEKHBIX AUCHUIUIMH M HPAKTHYECKOH
JEATEIbHOCTH.

JlucrurirHa HanpasiieHa Ha (GOPMHUPOBAHHE CIETYIONINX KOMITCTCHIIUIH:
e OIIK-1. CiocoGeH mpUMEHSATh 3HaHWE (PYHIaMEHTAJIHLHOH MATEMaTHKH M €CTECTBEHHO-HAYyYHBIX
JVICIMIUIAH TIPU PEIICHUH 3a]1a4 B 00JIACTH €CTECTBEHHBIX HAyK U MH)KEHEPHOW MPAKTUKE;

B pe3ynbTare 0cCBOCHHUS TUCIUIUIMHBI O0YUYarOIIUICS TOJKEH:
3namb: OCHOBHBIE TIOJIOXKEHUS TEOPUM YUCIIOBBIX M (YHKIMOHAJIBHBIX PsIOB, 0Aa30BBIC MOHATHS H
METOJIbl TEOPUU YUCIOBBIX PSIOB, OCHOBHBIC MOHATHS U TEOPEMBI O CXOAMMOCTH M aIreOpanyecKue
CBOWCTBA YHCJIOBBIX PSIIOB, MPU3HAKK CXOAMMOCTH YHCIIOBBIX PSIOB C MOJOKUTEIHHBIMU YJICHAMH,
NPU3HAKK CXOJMMOCTH 3HAKONEPEMEHHBIX pSAZOB; 0a30BbIe TMOHATUS W METOIBI TEOPHHU
(YHKIMOHATBHBIX PSAJOB, MOHATHE M YCIOBHS PAaBHOMEPHOW CXOJMMOCTH (PYHKIMOHAIBHBIX PSIOB,
pasnoxeHue (QYHKUMH B CTENEHHBbIE PAIbl U UX MPWIOKEHHs, pas3iokeHue QYHKUUH B
TPUTOHOMETPHUYECKUE PSIBI M UX MPHIIOKEHHS, OCHOBHBIE TIOHATHS 00 MHTETpalie U MpeoOpa3oBaHUN
Dypse;
Vmems: pemiate OCHOBHBIE 33J]aUi Ha pa3siokeHUe QYHKIUN B PSABI; UCTIOIH30BATh MAaTEMAaTHIECKUE
METOABl M MOJENH s NPUOTMKEHHOTO pPELICHHs TNPHUKIAIHBIX 3a]ad: BBIYMCIECHUS 3HAYEHUH
(GyHKIWH, OTIpeNIeIEHHBIX HHTETPATIOB, HHTETpHpoBaHue auddepeHnnanbHbIX ypaBHEHNH, YpaBHEHUH
MaTeMaTHYeCcKOM (hU3MKM; MCHOIB30BaTh MAaTeMaTHUECKHUE METOJbl M MOJENU AJIs MPUOIMKEHHOTO
peleH sl TPUKJIAIHBIX 337a4: BEIYUCICHHUS 3HAYCHNH (QYHKIINH, OTIpe/IeTICHHBIX HHTETPAJIOB;
Bradems: cTanIapTHBIMU METO/IaMU U MOJIETIIMH MaTeMaTHYECKOro aHaIu3a U UX IPUMEHEHUEM K
PEIIeHHIO IPUKIIAIHBIX 3a71a4; HABBIKAMH MaTeMaTHYeCcKor (hopMalTu3aIiiy MPHUKIIAIHbIX 33134,
aHaJM3a U MHTEPIpPETalUy PEIIeHNH COOTBETCTBYIOLIMX MaTeMaTHYECKIX MOJieNeil; HaBbIKaMH
paboThl ¢ OUOTMOTEKAMU MTPOTPaMM CUMBOJILHOM M UMCIICHHON MaTEeMaTHUKU VISl PEIICHUS
MPUKIIAJIHBIX 33/1a4.

[To grcuuIUIMHE IPeTyCMOTpPEHA MTPOMEKYTOYHAS aTTeCcTaus B (hopMe dK3aMeHa.
OO011ast TPYA0EMKOCTh OCBOCHUS JUCLUUIUINHBI COCTABIISAET 4 3a4E€THBIC €IMHUIIBI.
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JIMCT U3BMEHEHUI!

Ilpunosxcenue 2

No | Tekcr akTyanuzainuu uinu npuiaraeMbii Kk PI1J] nokymenr,
COZEpKAIMI U3MEHECHUS

ara

Ne
MIPOTOKOJIA

1 Ona OIN BO maructpaTypbl n3ameHeHus Tonbko 3a 2020 .
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