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COCTABUTEJIA:

KaHI[I/I)IaT neaarorndcCKux HayK, OOLCHT Ka(benpm MaTEMATHUKH, I/IH(bOpMaTI/IKI/I n MCETOJUKHU
npenogaBanus 3.A. AjnekcaHapoBa

PEKOMEH/IOBAHO K UCITIOJIb30OBAHHMIO B YYEBHOM ITPOLECCE

Ha 3aceanuu Ydenoro copera KO ®I'bOY BO "HI'TIV" (mpotokon Ne 8 ot 28.04.2026 1.)



1 HOACHUTEJIbBHAS 3AITNCKA

1.1 leanb ocBOEHHUS AUCHUILINHDI:

¢dbopmupoBaHue y OyIyIIMX y4uTeNel CUCTeMbl 3HAaHUM, YMEHH, HABBIKOB 10 (PyHJAaMEHTaIbHBIM
pa3zaenaM MaTeMaTHKH, TOCBSILEHHBIM TEOPUH NPENIEIOB U HENPEPBIBHOCTH, 1D (EepEeHINATEHOMY U
MHTETPAJIbHOMY UCUUCIICHUIO (GYHKINH OJHON U HECKOJIBKUX BEIIECTBEHHBIX IEPEMEHHBIX.

1.2 MecTo AMCHUILVINHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

[IporpamMma nucHUIUIMHBL pa3paOoTaHa B COOTBETCTBUU C (pel€palIbHBIM TOCYAAPCTBEHHBIM
0o0pa30oBaTeNbHBIM CTAHAAPTOM BBICIIETO OOpa3oBaHMs IO HampaBieHUI0 NOAroToBKU 44.03.05
[lenarornueckoe oOpa3oBaHue (¢ ABYyMs NPOPWIAMH MOATOTOBKH), YTBEP)KIECHHBIM IPUKA30M
Muno6pnayku Poccun ot 08.02.2021 r. Nel25, npodeccroHaabHBIM CTaHIAPTOM: MeIaror
(menarormyeckasi JesiTEIbHOCTh B c(epe TOIIKOIbHOI0, HauyaabHOro OOIIero, OCHOBHOTO OOIIEro,
cpeaHero obuiero oopa3zoBaHusi) (BOCIUTATENb, YUYUTENb), YTBEP)KICHHBIM PUKAa30M MUHUCTEPCTBA
TpyZJa u corranbHoi 3amutel Poccuiickoit ®denepanuu ot 18.10.2013 r. Ne544H.

JlucuuIuinHa OTHOCUTCS K 00si3aTenbHOM vacTu Onoka 1 «JucHuIuiMHBDY y4eOHOro IulaHa
00pa3oBaTeIbHOU IPOTrpaMMBI, u3yuaetcs B 2, 3, 4 cemectpax. Tpympoemkocts nuctumminabl: 10 3E /
360 vacoB, B ToM uuciae 110 dacoB - KOHTakTHas pabora ¢ mnpemnoaaBaTteneMm, 216 dacoB -

camocrosTeNnbHas padora (Tabauna 2).
1.3 Ilnanupyemble pe3yJabTaThl 00y4eHHs M0 TUCIUILIHHE

JluciuminHa HarpaBiieHa Ha popMHUpOBaHHE KOMITETCHIIMK(-UI), PECTaBICHHBIX B Tabmuie 1.

Tabnuya 1

Ilnanupyemble pe3yabTaThl 00y4eHHUs! 10 JUCHHUILIMHE

KOII 1 HAUMCHOBAHUEC KOMIICTCHIIM

I/IH[[I/IKaTOpr JOCTHIXKCHHUA KOMIICTCHIIU

IInanupyemslie pe3yabTaThl
00y4YeHHSs 1O AUCIUILIHHE

YK-1 CnocobeH ocyniecTBIATh MOUCK, KpUTHYECKUI aHAJIM3 M CHHTe3 HHGopManuu,

NPUMEHSTh CUCTEMHBIH MOAXO0/ AJIsl PelleHus] 11

OCTAaBJICHHBIX 3a1a4

VYK-1.1 JleMoHCTpUpYeT 3HAHHE OCOOEHHOCTEH CHCTEMHOTO H
KPUTUYECKOTO  MBIIUICHHS, apryMEHTHPOBAaHHO  (HOpMHpPYET
cOOCTBEHHOE CY)KJIEHHE U OLIEHKY MH(pOpMaluu, MPUHUMAET
000CHOBaHHOE PEIIICHHE.

3HaTh:

METObI KPUTHUECKOTO aHAIN3a 1
CUHTEe3a HHPOPMAITIH

VMers:

VYK-1.2 [Tpumensiet norunyeckre GopMbl U MPOLEAYPbI, CHOCOOECH
K pe(IIeKCHH 1o TIOBOY COOCTBEHHOW M Uy KOI MBICIUTEIHHOM
JIeSITEIbHOCTH.

HpI/IMeHﬂTI) CI/ICTCMHBII\/'I IIoaxon
JUTSL PEIICHUST TIOCTaBJICHHBIX
3a1a4

VK-1.3 Amnanm3upyeT HCTOYHHKM HWHPOPMAIMH C IEJIBIO
BBISIBIICHHSI X IPOTHBOPEYHIA U TOUCKA IOCTOBEPHBIX CY)KICHUH.

Bnanets:

HaBBIKaMH PeIICKCUH TI0 TIOBOTY
cOOCTBEHHOM U 9yXKOi
MBICIIMTEIILHON NeITEILHOCTH

ITIK-1 Cnoco6eH ocBauBaTh U HCMOJIb30BATh TeOPpeTHYECKHe 3HAHUS U IPAKTHYECKHe YMEHUA

U HABBIKH B l'[pe)IMeTHOi/JI odacT IPpH PECIICHUHA TP

o(ecCHOHAJILHBIX 32124

I1K-1.1 3HaeT CTPyKTypy, COCTaB M JUIAKTUYECKHUE €IHHUIIBI
IpeMETHOM 06acTH (MIPernoaaBaeMoro npeamMeTa).

3HaTh:
* pOJIb U MECTO MAaTEMAaTHUKH B

[1K-1.2 YMmeet ocymiecTBIsATh OTOOp yU4€OHOTO CoepKaHus IS

€ro peajH3alny B Pa3InIHbIX popMax 00ydeHHsT B COOTBETCTBHU
¢ tpeboBanmsiMu OI'OC OO.

o011eit KapTHHE HAYYHOTO 3HAHMUS;
* CTPYKTYpY, COCTaB U
JTUTAKTUYECKHUE €IMHUIIBI

I1K-1.3 JlemoHcTpupyeT yMeHue pa3palaTelBaTh pa3IndHbIE
GopMbl y4eOHBIX 3aHATUH, NPUMEHATb METOIbl, NPUEMBI U
TEXHOJIOTUH 00y4EHUs], B TOM YHciie HH(POPMAIIMOHHEIE.

coJIepKaHus HIKOJIBHOTO Kypca
MaTeMaThKH.

YMers:

OCYILECTBIISATH OTOOP yueOHOTO
COJIepKaHUA AJIS €r0 peaTn3aiu
B pa3IMYHBIX popMax o0yUueHHs B
COOTBETCTBUM C COBPEMEHHBIMU
TpeOOBaHUAMH K 0Opa30BAHUIO.
Bnanets:

* JIEHCTBUEM IIPOCKTUPOBAHUS
pa3nuYHbIX HOpM yueOHBIX
3aHATHM,




HABBIKOM ITPUMEHEHUS
pa3JINYHBIX METOJIOB, IPUEMOB U
TEXHOJIOTHH B 00y4eHUH
MaTeMaTukKe.

IIK-3 Cnoco6en (popMupoOBaTH pa3BUBAIOLIYI0 00PA30BATEIBLHYIO Cpey A A0CTHAKEHUS
JMYHOCTHBIX, MPeAMETHBIX H MeTANPeAMETHBIX Pe3yJIbTATOB 00y4eHUs CpeACTBaMH
NpenojaBaeMbIX y4eOHbIX PEeAMETOB

[1K-3.1 Bnageer cmocobamu MHTErpanuu y4eOHBIX MPEIMETOB

JUIL  OpraHu3alliyd  pa3BHBaIOUIed y4yeOHOH  JesTeNbHOCTH
(uccnenoBaTeNbCKOM, MPOSKTHOM, IPYIIIOBOM U JIp.).
I1K-3.2 Hcnonb3yer o0pazoBaTeIbHBIN MOTEHLIAAJ

COIIMOKYJIBTYPHOH CpeJbl peTHOHA B ITPENoJaBaHuu (IpeaMeTa
10 pouII0) B y4eOHON 1 BO BHEYPOUHOU JESATEIBHOCTH.

3HaTh:

* XapaKTEPUCTHUKY JINYHOCTHBIX,
IPEIMETHBIX U METAIPEIMETHBIX
pe3yNbTaTOB B KOHTEKCTE
00yuYeHHsI MAaTEMaTUKE;

* 0COOEHHOCTH MHTETPaLUuU
y4eOHBIX IPEAMETOB IS
OpraHu3al1K pa3HbIX CIIOCOOOB
y4eOHOM e TEIHHOCTH.

YmMmers:

* OKAa3bIBaTh [1€JarOrMUYECKYIO
HOJ/IEPXKKY 00yUaroImumcs B
3aBUCUMOCTH OT UX
00pa30BaTeNIbHBIX PE3yJIbTATOB;

* OpraHU30BHIBATh YUEOHBI
IIPOLIECC C UCIIOJIb30BAHNUEM
BO3MOXHOCTEH 00pa30BaTeIbHOM
Cpellbl JUIsl pa3BUTHS MHTEPECA K
IIPEAMETY B paMKax ypOYHOU U
BHEYPOYHOH 1€ATEIBHOCTH.
Bnaners:

* HaBBIKAMU OpPTaHMU3ALMH U
MIPOBEJICHUS 3aHATUMN C
MCIIOJIb30BaHNUEM BO3MOKHOCTEN
00pa30BaTeNbHON cpebl 11
JOCTHKEHUS 00pa30BaTeIbHbIX
pe3yabTaToOB U 00ecreueHus
KayecTBa y4eOHO-
BOCIIMTATEIBHOTO Mpoliecca
CPEJICTBAMHU MaTEMATHUKH.




2 COAJEP)KAHME JUCHUIIJIMHBI
Bropoii cemecTp
Tema 1. BBegenue B anajms

DneMeHThsl Teopuu MHOXKeCTB. JlefictBurenbHbie uncna. [lorsarue ¢yHknun. YncnoBbie (yHKIHM.
I'padux pynkuu. CriocoOsl 3ananus pynkuuu. O6patHast pyHkims. CnoxHas pyHkuus. OCHOBHbIE
ayieMeHTapHble QyHKkmmu ¥ ux rpaduku. YwuciaoBas mocnemoBarenbHOCTh. [Ipemnen Uwucmoroid
nocienoBarenbHOCTU. [IpenenbHblil nepexoa HepaBeHCTBax. IIpenen MOHOTOHHOM OrpaHMYEeHHON
nocnenosarenbHocTu. [Ipenen @ynkuun B Touke [lpenen ¢ynkumm B Touke. OAHOCTOPOHHUE
npenensl. [Ipenen ¢ynkmuu npu x — oo . Heonpenenennoctu. CpaBHeHHE O0ECKOHEYHO MAIBIX.
[TepBrrit 1 BTOpO# 3aMeuarenbHbIi npeneasl. Kpurepuit Komu. HenpepbBHOCTh GYyHKIIUM B TOUKE
HenpepbiBHOCTh (DyHKIIMHM B TOYKE: CBOWCTBA (PYHKUMH HENPEPHIBHBIX B TOYKE, HEMPEPHIBHOCTH
C10KHOM (pyHKIMHU. OCHOBHBIE TEOPEMBI O (DYHKIMSX HENIPEPBIBHBIX HAa 0Tpe3ke. HenpepbIBHOCTD
aIIeMEHTapHBIX (QyHKUWH. PaBHOMepHas HempepsiBHOCTh. Teopema Kanrtopa. Touku paspbiBa.
Knaccugukanus Todyek paspbiBa.

Tema 2. IndpepennuaibHoe ucuncaenne PyHKIUH 0HOM 1eiicTBUTEILHOI NepeMeHHOi

(Yactp 1)
[TpousBonHas Gpynkuuu (oduiee noustue). IlpousBoausie anemMenTapHblx Gynkuuil. Juddepenuman.
[IpaBmiia HaxoxJeHus: npou3BoAHbIX. CBoiicTBa npous3BoaHbIX. CnoxHas yHkuus. [IponsBoanas
cinoxxHoi Gpynkuuu. Ilapamerpuuecku 3aianHast GyHKUUSA U ee nmpousBoaHas. OOparHas QyHKIMS U
ee mpou3BojHas. HesBHO 3a1anHas pyHKIuUS U ee mpou3BogHas. CTeneHHO-TI0Ka3aTeNbHas (PyHKIUS
U €€ NPOU3BOJIHAS.
Tperuii cemectp
Tema 1. Inddepennuanbuoe ucunciaenne yHKuni 0HOI 1eCTBUTEILHOM MePpeMeHHO
(Yactb 2)

OcHoBHBIE TeopeMbl JuddepeHraIbHOro ucuncnenus. MuorowieH u ¢popmyna Teitnopa. [IpaBuna
Jlonurans. WccnenoBanue QYHKUMI C MOMOIIBIO IPOU3BOAHBIX (MOHOTOHHOCTH, IPU3HAKU
MOHOTOHHOCTH). MccnenoBanue (yHKIMI ¢ MOMOIIBIO MPOU3BOAHBIX (IKCTpEMyMbl (YHKIIMH,
HEO0OX0IMMOE YCIIOBHE SKCTPEMYMA U JIOCTAaTOYHOE yCIIOBHE IKCTpeMyMa). MccnenoBanne GpyHkunit
C MOMOIIIBIO MPOM3BOJIHBIX (BBIMYKJIOCTh (PYHKLIMHU, TOUKM repernda). Ilnan moctpoenus rpaduka
byHKIHIH. HaubGonpmiee u HalMEHbIIIEEe 3HAYEHUS byHKIMHA Ha OTpE3KE.

Tema 2. UnuTerpanbHoe ucyucjieHue (PyHKIMii 0AHOI AeiicTBUTEILHON NepeMeHHOl
[lepBooOpazHass (yHKIMS U  HeompenesleHHbIH uHTerpai. CBoiicTBa MNEpPBOOOPA3HBIX U
HEOIpeAeNeHHbIX HHTerpanoB. Tabmuna wuHTerpanoB. OCHOBHBIE METOAbl HMHTEIPUPOBAHUS
(HEeTIOCPECTBEHHOE, METOJ 3aMEHbl IepeMEeHHOH). (OCHOBHBIE METOJIbl HHTETPUPOBAHUSA
(MHTErpUpOBaHUE IO YACTSIM).

WuTerpupoBanie MPOCTEHININX TMPABWIBHBIX palMOHAIBHBIX  (QyHKUuH. OOmee mpaBUiIo
MHTETPUPOBAHUS PAllMOHATBHBIX (DYHKIIHA.

WuTerpupoBaHe  TPUTOHOMETpPUYECKMX  (GYyHKUWH. MHTerpupoBaHume  HEKOTOPBIX  BHUOB
UppanoHaIbHOCTEN.

Onpenenennbiii uaTerpan (Marerpan Pumana). Ero reomerpuueckuii cMbici. OCHOBHBIE CBOWCTBa
onpezeneHHoro uHrerpana. Kiaccel uHTerpupyembix (QyHkumid. OnpelneraeHHbIH HHTErpal Kak
byHKIMsS BepxHero mnpesnena. Beluucnenwe onpeneneHHoro uHterpaia. ®dopmyna HproToHa—
JleiibHuna.

HHTerpupoBaHue MeTOIOM IOJCTAaHOBKH, METOJOM MHTETPUpPOBaHMUS MO YacTsM. VIHTerpupoBaHue
YETHBIX U HEYETHBIX GbyHKLMI B CUMMETPHYHBIX peaesnax.
Hecob6ctBennsie nnrerpainsi (1 u 2 poxaa).

['eomeTpuueckue NpUIIOKEHUS OMpEAeNICeHHOTro uHTerpaia. Ilnomane KpUBOJIMHEHHOW TpameluH,
IUIOINAAb KPUBOJMHEWHOro cexTopa. JIIMHa OyrH IUIOCKOW KpUBOW. Bhrymcienue odbema Ten 1o
M3BECTHBIM IUIOIIAASM MapaulenbHbIX cedeHuil. O0beM U IUIOIIAb MOBEPXHOCTH Teja BpPALICHUS.
[TpunoxeHus onpeeNeHHOr0 UHTerpaia B U3UKe.

YeTBepThlii ceMecTp
Tema 1. OcHOBBI TeOPUH 00BIKHOBEHHBIX TH(pPepeHIIHaTbHBIX YPABHEHU



OcCHOBHBIE TTOHATHS TEOPHH OOBIKHOBEHHBIX Nu(depeHInaibHbIX ypaBHeHu. [{uddepennnansapie
YPaBHEHHS C pa3AeisAIOIIMMUCS TEpPEeMEHHBIMHU. 3ajauu, NpuBoasdune K auddepeHnnanbHbIM
YPaBHEHHUSIM.

Tema 2. Teopusi psiioB
UYucnossie psaasl. CBONCTBA YMCIOBBIX psiioB. HeoOxoaumeblil mpusHak cxogumoctu. ['apMoHnYecKHii
pam.
3HaKoMoCTOsIHHbIE psAfAbl. OOMmMH NpU3HAK CXOAUMOCTH IOJIOKUTENBHBIX psAfoB. [IpusHaku
cpaBHeHUs. Psaapl ¢ HeoTpuuartenbHbiMu wieHamu. [Ipusnak JlamambGepa, pajaMKalbHbIN MPHU3HAK
Komm, narerpansubiil npuzHak Komm.
3HakonepeMeHHble U 3Hakodepenyrommecs psagel. [Ipusznak JleiOnuma. OOmmit 10CTaTOYHBIN
MIPU3HAK CXOAMMOCTU 3HAKONEPEMEHHBIX PAIOB. AOGCOIIOTHO M YCJIOBHO CXOJSIIMECS YHCIIOBbIE
psanel. CBOMCTBA A0COFOTHO CXOJISAIINXCS YHCIOBBIX PSIOB.
OyHKIMOHANBHBIE MOcenoBaTeabHOCTH U psiabl. Cymma QyHKUuoHanbHOro psaa OO6nacTb
CXOOUMOCTH.
PaBHOMepHass cxonuMocTh (YHKIMOHAIBHBIX psagoB. Ilpusnak Beiiepmtpacca. CBoiicTBa
PaBHOMEPHO CXOIAIMXCS (YHKIMOHATBHBIX PSJIOB.
Crenennslie psnbl. Teopema Abens. Panuyc v mHTEpBai CX0IUMOCTH CTENIEHHOTO psija. CBolicTBa
CTETICHHBIX PS/IOB.
®opmyna u pan Teinnmopa. Teopembl o cxomumoctu psna Teisopa. PasnoxeHne OCHOBHBIX
3JIeMEeHTapHbIX QyHKUMI B psii Makiopena. HekoTopble mpuioxKeHus! CTENIEHHBIX PSIIOB.

Conep:xanue padoT 1Mo JUCHUILINHE

Tabauya 2
Bunet u popmbl paboThl, yac
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Bropoii cemecTp
YK-1, TIK-
Tema 1. BBenenue B aHanm3 6 12(2) 54 72 1, [IK-3
Tema 2. IuddepennnansHoe
ucuncieHue QyHKIHMA OTHON YK-1, I1K-
JeWCTBUTENILHON nIepeMeHHo# (YacTp 1) 6 12 54 72 1, TIK-3
YK-1, TIK-
[ToaroroBka k 3auery 1, IIK-3
Tpernii cemecTp
Tema 1. Jluddepenmanproe
ucuucieHue QyHKIHUi 0OaHON VK-1, IIK-
JeWCTBUTENILHOM TIepeMeHHo# (YacTp 2) 6 12(2) 18 36 1, TTK-3
Tema 2. IHTerpasbHOE UCUUCIICHUE
GbyHKIUI 0THOM 1eHCTBUTENBHON YK-1, IIK-
NepeMEeHHOM 6 12 18 36 1, I1IK-3




YK-1, IIK-

[ToaroroBka k 3adery 1, IIK-3
YeTBepThlil ceMeCTp

Tema 1. OcHOBBI TeOpHUH OOBIKHOBEHHBIX VK-1, TIK-

nuddepeHIatbHbIX ypaBHCHU 4 12(2) 36 52 1, TIK-3
YK-1, I1K-

Tema 2. Teopus psizioB 8 12 36 56 1, ITIK-3
YK-1, I1K-

[ToaroroBka K sK3aMeHy 2 34 36 1, ITIK-3

Hroro mo QUCIAILUINHE 36 72 (6)| 2 250 360

* B ciayyae mpoBeleHHs KOHTAKTHOW WM CaMOCTOATENBbHOM paboThl B (hopMe MpaKTHYECKOH
MOJITOTOBKH, YaChl HA MPAKTHYECKYIO MOJTOTOBKY YKa3bIBalOTCS B CKOOKaX.




3SMETOANYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCs IO OCBOEHHUIO
JUCTIIUAITJIMHBI
s ycrnenmHoro ocBOEH!s AUCUMILIMHBI CIETYET O3HAKOMUTBCS C COAEPKAHUEM pa3JesIoB U TEM II0
JUCLUIUIMHE (CM. M. 2), Cle0BaTh TEXHOJOTMYECKOH KapTe IpU BBINOJHEHUU CAMOCTOSTEIbHOMN
pabotbl (Tabn. 3), UCHONB30BaTh PEKOMEHIOBaHHbIE pecypchl (I. 4) M BBINOIHATH TpeOOBAHUS
BHYTPEHHUX CTaH/IapTOB YHUBEPCUTETA.



4 YYEBHO-METOINYECKOE OBECIIEYEHUE JUCHUITJINHbI

4.1 OcHoBHasi yueOHasl TuTEepaTypa

1. bapun U. U. Martemaruka : yueOHHMK s BY30B 1o HampasieHusiM «llemarorndeckoe
oOpa3zoBanue», «llcuxomoro-nenarornyeckoe oOpazoBaHME» : IOMYLIEHO M-BoM 00pa3oBaHUS U
Hayku P® / U. W. baBpun. — 9-¢ u3z., uchp. u gon. (Beiciee mpodeccroHambHOoe 00pa3oBaHUE.
[Tegarornyeckoe oOpazoBanue) (bakanaspuar). bubnuorp. — Mocksa : Axkagemus, 2011. — 624 c. —c.
615. — ISBN 978-5-7695-7999-8.

2. BypmuctpoBa E. b. Maremaruueckuii ananu3 u auddepeHnuaibible ypaBHEHU: YUeOHUK IS
BY30B : JomyiieHo M-Bom oOpa3oBanus u Hayku Poccuiickoit ®enepanun / E. b. Bypmucrposa, C. T
Jlo6anoB. — MockBa : Akanemus, 2010. —368 c. — (YHuBepcuteTckuii yueOHUK. Bricias maremaTnka
U €€ IpUIOKeHus K skoHomuke). ISBN 978-5-7695-6265-5.

3. MaremaTtnuecknii aHanu3 (QpyHKIUMM OIHOM MepeMeHHO: mpou3BoaHas : mpaktukym / C. B.
I'eitdbyka, H. U. Tlomosa, 1. A. Tpedwunosa [u ap.] ; HoBocubupckwuii roc. nea. ya-t. - HoBocubupck :
HI'TLY, 2018. - 128 c. : TabJI. - bubnuorp.: c. 127. - URL:
https://icdlib.nspu.ru/views/icdlib/6938/read.php (nata obpamenus: 19.05.2026) . - ISBN 978-5-00104-
295-2. - TeKCT : AIIEeKTPOHHBIH.

4.2 JlonojiHuTeIbHAS yueOHasi TuTepaTypa

1. Maremarnueckuii ananu3 : yueobnoe mocodue. Y. 1 / coct. [. A. Baynun, O. I'. XKyxkosa, M. U.

Tynuna [u ap.] ; opHo-Anraiickuii roc. yH-T. - ['opHo-Aunraiick : 'AI'Y, 2014. - 76 c. - URL: https://
icdlib.nspu.ru/views/icdlib/3910/read.php (mata obpamenus: 19.05.2026) . - TekcT : 37ACKTPOHHBI#H

2. Matematuueckuii aHanus : yueOHoe nocodue. Y. 2 / /1. A. Baynun [u np.] ; ['opHo-Anraiickuii
roc.  yH-T. - Topuo-Anraiick : TAI'Y, 2014.- 84 c.- bubmmorp.: c. 83.-
URL.: https://icdlib.nspu.ru/views/icdlib/3864/read.php (mxara oOparieHus: 19.05.2026) .-
TexcT © 37eKTPOHHBIN

3. Maremaruueckuii anamus : yueOnoe nmocobue. . 3 / coct. 1. A. Bayaun [u ap.] ; ['opHo-Aunraiickuii roc.
YH-T. - I'oprO-AnTaiick : IATY, 2014. - 70 C.- bubmmorp.: c. 70. -
URL: https://icdlib.nspu.ru/views/icdlib/3863/read.php (nara obpamenus: 19.05.2026) . - TekcT : SIEKTPOHHBIH

7.

4. bepman I'. H. CO0pHHMK 3a/1a4 110 Kypcy MaTeMaTH4YeCKOro aHajausa : yueonoe nocoodbue / I'. H.

bepman. - 22-e u3n., nepepab. — Cankr-IletepOypr : [Ipodeccus, 2003. — 432 c. — ISBN 5-93913-009-7.

5. MareMatudeckuil aHanu3 : MPAaKTUKYM : HalpaBlieHUWE MOATOTOBKH - "bu3Hec-uHpopMaTuka
npo¢uib MOATOTOBKU - "ApXHUTEKTypa MpeanpusTus'’, HampaBieHue MoAroToBku - "llemarornyeckoe
oOpaszoBanue", npopunan noarorosku - "Marematuka", "UHpopmaruka" / aBrop-cocraBurens JI. II.
JlarpimeBa ; IlepMckuif ToCynapCTBEHHBIM T'yMaHUTapHO-TIeAaroruyeckuil yHusepcuter, Kadenpa

n

Boiciied Mmatematuku. - llepmp : IIITITY, 2016. - 42 c. - bubmuorp.: c. 36. - URL:
https://icdlib.nspu.ru/views/icdlib/10476/read.php (mata oOpamenus: 19.05.2026) . - Tekct
3JIEKTPOHHBIM.

4.3 Pecypchl OTKPBITOIO JOCTYIA
10. Exqunoe okHO gocTymna k oopasoBaTensHbiM pecypcam. URL: hitp://window.edu.ru/
4.4 TexHoorn4eckasi KApTa cCaMoOCTOSITEJIbHOMH padoThI CTy/IeHTa

Tabnuya 3

TeMbl TUCIUIUTHHBI [epeyers yueOHO-METOHUECKOTO ObeceueHus (HoMep
MCTOYHHUKA U3 T.II. 4.1-4.3)

3ananus AJ1s1 CAMOCTOSITEILHOM PadoThI

Bropoii cemecTp
OcHoBHas yueOHas nuteparypa: 1, 2,3
Tema 1. BBenenue B anaiu3 Jomonautenbuas yaeOHas autepatypa: 4, 5,6
[IpopaboTka JIEKIMOHHOTO MaTepHala Mo KOHCTIEKTY U yueSibil murepatype. BrInonHeHHe JOMaIIHEro
3a7aHMsL.



https://icdlib.nspu.ru/views/icdlib/3910/read.php
https://icdlib.nspu.ru/views/icdlib/3864/read.php
https://icdlib.nspu.ru/views/icdlib/3863/read.php
http://window.edu.ru/

OJIHOI1 1elicTBUTEIbHOI nepemMenHoil (Yactp 1)

Tema 2. InddepennnanbHoe ncuucienne pyHkumi

OcHoBHas y4eOHas tuteparypa: 1, 2,3
JononmauTenbHas yaeOHas iureparypa: 1, 2, 3,4

3aJ1aHuA.

[TpopaboTKa JEKIIMOHHOT0 MaTepuaa o KOHCIEKTY U Y4eOHO TuTepaType. BrinonHenne roMamrHero

IToaroroBka K 3a9€Ty

OcHoBHas yueOHas muteparypa: 1, 2,3
JononaurtensHas yueOHas iuteparypa: 1, 2, 3.4

Tpernii cemecTp

0/IHOIi TelicTBUTELHOI nepemMenHoii (YacTh 2)

Tema 1. [Iudppepennuanbuoe ucuucaeHue GpyHKuii

OcHoBHas yueOHas muteparypa: 1, 2,3
HononaurensHas yueOHas iuteparypa: 1, 2, 3.4

3a1aHuA.

[IpopaboTka JEeKIMOHHOTO MaTeprala Mo KOHCIIEKTY U y4eOHO! InTepaType. BrIoaHeHne qoManrHero

JefCTBUTEJbHOM NepeMeHHOI

Tema 2. UnTerpajbHoe ucunciaeHue GQyHKIUA oOHOI

OcHoBHas yueOHas muteparypa: 1, 2,3
JomnonuurensHas yueOHas aureparypa: 1, 2, 3,4

3aJJaHusd.

[TpopaboTka JEKIMOHHOTO MaTepuasa Mo KOHCIEKTY U yueOHoi inTeparype. BrimonHeHne qomamrHero

IloaroroBka Kk 3a4ery

OcHoBHas y4ueOHas nuteparypa: 1, 2,3
JononuurensHas yueOHas iuteparypa: 1, 2, 3.4

YeTBepThlii cemecTp

Tema 1. OcHOBBI TeOpPUH 00BIKHOBEHHBIX
auddepeHUINAIBHBIX YPABHEHUI

OcnoBHas yueOHas nuteparypa: 1, 2,3
JononuurensHas yueOHas iuteparypa: 1, 2, 3.4

3aJaHusd.

[TpopaboTka TEKIMOHHOTO MaTepHraja o KOHCIIEKTY U y4eOHOH auTepaType. BrinonneHne noMamrsero

Tema 2. Teopus psiio

OcHoBHas yueOHas muteparypa: 1, 2,3
Jonomaurenpras yaeOnas qureparypa: 1, 2, 3,4

3a[aHUsL.

[IpopaboTka JEeKIOHHOTO MaTepHaa Mo KOHCIIEKTY U y4eOHOI tuTepaType. BrImomHeHne qoManrHero

IToaroroBka K IK3aAMEHY

OcnoBHast yueOHas nuteparypa: 1, 2,3
Jonomaurenpras yaeOnas qureparypa: 1, 2, 3,4

5 PECYPCBI, HEOBXO/JUMBIE JIJISI OCYIECTBJEHUSI OBPA30BATEJILHOI'O
MPOLIECCA MO JUCHUILJIMHE

5.1 UndopmaunoHHbIe TEXHOJTOTHH

O6pa3OBaTCJIBHBII>'I IponecC OCYHICCTBIACTCA C NPUMCHCHHUCEM JIOKAJIBHBIX U paCpCaACIICHHBIX

MH(POPMALIMOHHBIX TEXHOJIOTHH (Tabnusl 4, 5).

JlokanbHble HHPOPMALMOHHBIE TEXHOJIOTHH

Tabnuya 4
[Iepeuens
JIMIIEH3UOHHOTO U
cBOOOIHO P
I'pynma nporpaMMHBIX | pacmpOCTPaHIEMOTO CKBHSHTHI
py AynuTtopus TIOJITBEPIKTAIOIIIETO
Cpe/ICTB MIPOTrPaMMHOTO
JIOKYMEHTa
o0OecIieueHusi, B TOM
YHUCIIE OTEYECTBEHHOT'O
MPOM3BOJICTBA
Ayn. Ne207
ObHCHBIC TPOrpaMMB] LibreOffice «ITomerienue IleI https://ru.hbreqfﬁce.org/abou
CaMOCTOSTEILHOMI t-us/license
paboTh
Ayn. Ne207
OnepanmoHHbIe Manjaro Linux XFCE & | «ITomemenue ans  |http://gostrf.com/normadata/l
CHUCTEMBI KDE camocTodTenbHon | /4293798/ 4293798256.htm
paboTH



http://gostrf.com/normadata/1

e SageMath
[
: Sl\/[‘“;ili’ma Ayz. Ne207
Hayumbic pacuetsl o PSPP «ITomemenne st |http://gostrf.com/normadata/l
camocTosATeNbHON | /4293798/ 4293798256.htm
e Cpena paGoTH
CTaTUCTHUYECKUX
BBIUMCIIEHUM R
Ayn. Ne207
I'paduueckue GIMP «ITomemmenne ms | https:/ www.gimp.org/about/
penaKkTopsl CaMOCTOSITEIbHOM COPYING
paboThI»
bpay3sepsl Ayn. Ne207
(Be606O3pEBATETH) Firefox «ITomemenue Ans https:/rusgpl.ru/
CaMOCTOSITSITEHOM
paboThD»
PacnpenesieHHble H”HGOPMALHMOHHBIE TEXHOJIOTHH
Tabnuya 5
I'pynna HanmveHnoBanue

bubnuoTtexu n 06pazoBaTesbHBIC
pecypchl (B TOM YHCIIE IEPCOHATBHBIE
caiitel npenogasareneit HI'TIY)

OnexrponHas 6udmmoteka HI'TIY http://lib.nspu.ru

OnektponHas oudanorexka KO ®I'BOY BO «HI'TIY»
http://lib.kbnspu.ru/

Ilepconanbuble caiiTel npenoaasareneiit KO ®I'bOY BO
«HTITY» http://prepod.nspu.ru

Cucrema 31eKTpoHHBIX TOpTdouo cryaentoB HI'TIY
https://www.nspu.ru/portfolio/

5.2 MaTepuajibHO-TeXHHYECKOe o0ecriedeHne TUCIHITIMHBI

Tabnuya 6

Homep u HaumeHnoBaHue
(Tpu HATMYXH ) TIOMETICHUS
JUTSL OCYLIECTBIICHUS
o0pa3oBaTeNbHOM
TSI TEIIBHOCTH

[TepeueHb OCHOBHOTO
00opyI0BaHUS

AJipec MecTa OCyIIeCTBICHUS
00pa3oBaTeNILHOMN JIESITETBHOCTH
(MECTOTOIOKEHUE COTIIACHO
JIUTICH3UH )

YueOnas ayauTopus OJisk HpOBCACHUS y‘IC6HBIX 3aHATHH JEKIIMOHHOTO TUIIA

JlextmoHHBIN 3a71 Ne 1

KommnekT yue6HO# Mebenu

632387, HoBocubupckas o011 T.
Kyii6pimes, yn. Monoaexsast, 1om 7

JlexmmoHHBIN 3a71 Ne 2

KommnekT yue6HO# Mebenu

632387, HoBocubupckas o011 T.
Kytiobimes, yin. MonoaexHas, 1om 7

Bonboi neKIMoHHEINA 3a1

Komrmiekt yueOHoi mebenu

632387, HoBocubupckas o011. T.
Kyii6pimes, yn. Monoaexsast, 1om 7



http://gostrf.com/normadata/1
http://www.gimp.org/about/
http://lib.nspu.ru/
http://lib.kbnspu.ru/
http://prepod.nspu.ru/
http://www.nspu.ru/portfolio/

Ayna. Ne209 «Yuebnas
ayAUTOPUS JIEKIIMOHHOTO
THIIA 3aHITHUI

KommuiekT yueOHo Mebenu,
KomMmmsrorepHoe 060py1oBanue:
KommproTrep B KOMIUTIEKTE (C
BBIXOJIOM B ceTh "HTepHer" u
JIOCTYIIOM K  3JEKTPOHHOM
UH(pOpPMAIIMOHHO-
o0pa3oBaTebHOM
YHUBEpCUTETA) — & IT.
WuTepakTuBHOE
o0opytoBaHuE:
SMART nocku — 1.

cpene

632387, HoBocubupckass 00
KyiiObimes, yin. MonoaexHast, 1om 7

T,

VYyeOHast ay TuTOpUS AJ1s1 IPOBEACHUS YUeOHBIX 3aHATUN CEMHUHAPCKOTO THIA (IPAKTHYECKUE
3aHATHA, JTA0OpaTopHble 3aHATUA)/ YueOHas ayauTOpusl Ui MPOBEACHUS TPYIIIOBBIX U
MHAUBUAYAIbHBIX KOHCYJIbTALMM/ YueOHas ay AUTOPHUSI AJIs IPOBE/IEHUS TEKYILIEr0 KOHTPOJISI U
IPOMEXKYTOUHOM aTTecTalu

Ayn. Ne102 «YyeOHnas
ay IUTOPUS] CEMHUHAPCKOTO
THUIIA 3aHITHID)

KomruiekT yue6HoM Mmebenw,
Jocka aynutopHasi — 1.

632387, HoBocubupckas o01. T.
Kyii6pimes, yn. Monoaexsast, 1om 7

Ayn. Nel106 «YueOnas
ayAUTOPUSL CEMUHAPCKOTO
THUIIA 3aHATUI

Komruiekt yuebHol mebemnu,
Jocka ayauropHas — 1mrt.

632387, HoBocubupckas o01. T.
Kyii0p1es, yi1. MononexHsas, oM 7

Ayn. Nel07 «YueOnas
ayJIMTOPHUSI CEMUHAPCKOTO
TUIIA 3aHIATUN

Komruiekt yuebHo medenm,
[ocka ayauropHas — 1mr.

632387, HoBocubupckas o011. T.
Kyii6simes, yn. Monoaexsast, 1om 7

KommuiexT yueOHo mebenu,
KomnsrorepHoe 060pyoBanue:
Komnreiorep B KoMIUIeKTE (C
BBIXOJIOM B ceThb "MHTepuer" u

Ayna. Ne212 AOCTYIOM K STICKTPOHHOM /35 3 87, HoBocubupckas 001 T
«KOMIBIOTEpHBIN KIIACCH» HH(bOpMaHHOHHO: Kyiiopites, yin. MonoaexHas, oM 7
o0pa3oBaTenbHOI cpene
YHUBEpCUTETA) — 8 TIT.
WHTepakTuBHOE
obopytoBaHue:
SMART nocku — 1.
Ayn. Ne210 Kommnekt yue6Hol mebenn, 632387, HoBocubupckas  o0m. .

«KoMIBIOTEpHBIN K1ace»

KomnbrotrepHOe 000py1oBaHKE:

KyiiObiies, yin. MonoaexHas, 1om 7




KomnpioTep B KOMIUIEKTE (C
BBIXOJIOM B ceTh "MHTepHeT" n

TOCTYIIOM K 3JIEKTPOHHOM
MH()OpPMAIIMOHHO-
00pa30BaTEIILHOM cpene

yHUBEpcUTeTa) — 15 mT.

Ayn. Ne211
«KomnbroTepHbIi Ki1ace»

KommuiekT yueOHoM mebenu,
KommbsrorepHoe 060py10BaHKE:
Komnpiorep B KOMIUIEKTE (C
BbIXOJIOM B ceTh "MHTepuer" u

TOCTYIIOM K DJIEKTPOHHOHN
MH()OPMAIIMOHHO-
00pa3oBaTesIbHOM cpene

YHUBEpCHUTETa) — 7 IIT.

632387,
KyiiObiieB, yia. MosonexHas, 1om 7

HoBocubupckass 001

T,

Ilomen

€HHE JJI CAaMOCTOSITEIIbHOU pa6OTBI 06yqa10umxc;1

Ayn. Ne207 «ITomemmenne
JUISl CAMOCTOATEIIbHOM
paboTh

KommuiexT yueOHoit meOemnu.
KomnbsrotepHoe o60pyioBaHue:
Komnbroreps! B KOMIUIEKTE (C
BBIXOJIOM B ceThb "nTepuer" u
JIOCTYTIOM K 3JIEKTPOHHOU
UH(POPMAIIIOHHO-
o0pa3oBartenbHOMN cpejie
yHHMBEpcUTeTa) — 8 IIT.,
[TedatHoe 1 ckaHUpyrOLIEE
000pyA0BaHKE: IPUHTEPHI —

632387, HoBocubupckas o01. T.

Kyii0p1es, yi1. MononexHsas, oM 7

[Tomernenue y1st XpaHeHU U TPOPIITAKTHIECKOTO 00CTY

KHUBaHUS y4eOHOTo 000py10BaHHS

Ayn. Ne217A «Ilometienue
JUTSL XpaHEHUs U
PO HITIAKTHYECKOTO
00CTy>KUBaHUs
000pyI0BaHUSD»
WNuBenTapb

L.
HuBeHTaps:
Tectep KOMIBIOTEPHBIN — 1 HIT.
Cnennan3upoBaHHbIN
uHBeHTapp — lmt. Habop
MHCTPYMEHTOB US|
oprrexuukn — 1 mr (28
npeaMmeToB).  M3meputenbHoe
oOopynoBanue: BoabT™meTpsl —
lmr.,, MynsTimerp — lmr.,
KomnerorepHoe

obopynosanue: Kommbiorep B
koMmIiekte — limr. IleyaTtHoe
obopynoBanue: — 1.

632387, HoBocubupckas o011. .

Kytiobrmes, yin. MonoaexHas, 1om 7




6 OEHOYHBIE MATEPUAJIBI
6.1 OueHOYHBIEe MATEePUAJIbI 1J1sl IPOBEIEHNUs TEKYIEro KOHTPOJISI yCIIeBaeMOCTH
Tabnuya 7

Ne n/m ‘ HanmenoBanue temsl ‘ Koxa xomnerenuun ‘ DopMBI IIPOBEPKU

Bropoii cemecTp

1. Ycraslit onpoc
1 Tema 1. Beenenue B anaims VK-1, IIK-1, IIK-3 |2. 3amanns aiis
KOHTPOJILHOM pabOThI

Tema 2. Jluddepennumanpaoe 1. Vermbiit onpoc

2 HC?HCHeHHe qzyHKHHH OILHOZI VK-1, IIK-1, IIK-3 |2. 3amanust ais
NCHUCTBUTENLHOM  TIEPEMEHHOM COHTOOILHOMN PAGOTLL
(Yacts 1) p p

Tpernii cemectp

Tema 1. [luddepennuansHoe 1. VerHrii ompoc

2 HC?HCHGHHG quHKHHﬁ OHHO? VK-1, IIK-1, IIK-3 |2. 3amanus IS
JNEUCTBUTEILHON  MEepeMEHHOU KOHTPOTEHOMH PAGOTEL
(Yacts 2)
Tema 2. HurerpanbHoe 1. YcTHbIi onpoc
3 ucuncinenue  ¢yakmuit  omuoit | YK-1, IIK-1, [IK-3 |2. 3aganus JUIS
JICHCTBUTEILHON NTEPEMEHHOMN KOHTPOJILHOM pabOThI
YeTBepThIii cCEMeCTP
Tema 1. OcHOBBI  Teopuu 1. YcTHbIi onpoc
4 OOBIKHOBEHHBIX VK-1, IIK-1, [1IK-3 |2. 3aganus JUIS
mudpepeHIaTbHBIX ypaBHEHUH KOHTPOJILHOM pabOThI
1. YcTHbIi onpoc
5 Tewma 2. Teopus psiaoB VK-1, IIK-1, I[IK-3  |2. 3amadus IS
KOHTPOJIbHON paboThI

6.2 OueHOYHbIe MATEPHUAJIBI IJIsl IPOBEAEHHUS MPOMEKYTOUHOI aTTeCTAlHMH 00y YAl IIHXCS
Tabauya 8

OI_IGHO‘IHBIG MaTCpHabl AJIA HpOMeH(YTOQHOﬁ aTTeCTalu

Bropoii cemectp (3ader)

Koa komnerennun: YK-1

1. Bonpocwvt no meme ""Beeoenue 6 ananusz '
1) [MonsiTHE MIOCTEIOBATEHHOCTH.

2) Buabl YMCIOBBIX MTOCIIEIOBATEILHOCTEH.
3) OrpaHu4eHHbIC YUCIIOBHIE MOCIIEI0BATEILHOCTH

4) MoHOTOHHBIE TOCIIE0BATEILHOCTH.

5) [Ipenen nocien0BaTeTLHOCTH.

6) [TonsiTe 6€CKOHEYHO MaJIbIX M OECKOHEYHO OOJBIIUX MOCIEI0BATEIHHOCTEH

7) HeonpeneneHHOCTH.

8) CBoiicTBa 0ECKOHEUHO MaJIbIX.

9) MakcumanbHBIN (MUHUMAIBHBIN ) 3JIEMEHT MOCIIeIOBATEILHOCTH

10) Tounast BepxHsas (TOYHas! HUKHSS) TPaHb YMCIOBOM MOCIIE10BATEIbHOCTH

11) ApudmMernueckas mporpeccus U €€ CBOKWCTBA.

12) 'eomeTpuueckas mporpeccus u ee cBoiicTaa

13) [Honsitue pynkiuu. CriocoObl 3ananust. yHKINK, 3aTaHHBIC TTAPAMETPUUYECKH.

14) Obmuue coiicTBa (GyHKIUI: 001aCTh ONpPEAeNIeHUs], MHOXKECTBO 3HAYEHH, YETHOCTD,
MIEPHOANYHOCTb, HYJTH (DYHKIIHH, OTPaHUICHHOCTH, MOHOTOHHOCTh, HANOOJIbIIICe M HAUMEHBIIICS
3HaYeHUs (PYHKIIMH Ha MHOKECTBE.

15) [onsitue okpecTHOCTH Touku. Ompenenenue npeaena GyHKIUU B TEPMUHAX € — 6.

16) OgHOCTOPOHHUE TIPEICIBI.

17) llpenen ¢pyunkuii Ha 6eckoneynoctu. [Ipeaen mocneaoBaTeNLHOCTH.

18) [TonsiTHE OECKOHEYHO MaJIBIX K OECKOHEUHO 00X (QyHKITUH.

19) CaoiicTBa GecKOHEYHO MaibIX. Teopema O B3aMMOCBS3M OCCKOHEYHO Majod W OECKOHEYHO
00IBIIION




(byHKIUH.

20) Apudmernueckue cBoWcTBa mpezenoB. Ilepexon K mpeneny B HEpPaBEHCTBE W JABOWMHOM
HEPaBEHCTBE.

21) Ilpenen cnoxHO# HyHKINH.

22) IlepBbrit 3aMeyaTENBHBINA IPEIEI, €TO CICACTBHS.

23) Bropoii 3ameuaTeNbHbII Mpeert.

24) CpaBHeHHE 0ECKOHEUYHO MaJIbIX B OKPECTHOCTH 33JJaHHOM TOYKH.

Koa komnerennuun: IK-1

Bonpocsr o Teme "/Iuddhepennmansuoe ucurcienune GyHKIUNH OTHON TEHCTBUTENBHOMN TEPeMEHHON
(Hactp 1)"

1) IlpousBoaHast GpyHKUIUH.

2) [IpaBuia BbIYKCIEHMSI IPOU3BOAHBIX.

3) [Ipou3BogHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMIA.

4) Ilpon3BoaHAs CIOKHON (QYHKITUH.

5) Auddepenuman pynkuuu. Tadnuna nuddepeHnnanos.

6) Jlorapudpmuueckoe auddepeHIMpoBaHHE.

7) IIponsBoHast HEABHON (PYHKLIUU.

8) IIponsBoaHas napaMeTpHUUECKH 3a1aHHON (PYyHKIIMH.

Koa xomnerenuun: IK-3

3. 3anaun no teme "Jluddepennuanbaoe ucurucaeHue GyHKIUN 0 JHON 1eHCTBUTENbHOM IepeMEHHOM
(Hactp 1) "
Haiiti nmpon3BoaHbIC QyHKITIH:

1. y=(Xx+1)>-2x?
2. y=log:(2x+3)—-4
3. Y =sin4X+ cos5x
4. y=3tg(7x-2)
5. y=(X=4)2-(x+2)
5 _2x>—2
' X +1
7. Y =sin(4X+cos5X)

Tpetnii cemectp (3auer)

Koa komnerennuu: YK-1

1. 3agaum o teme " HTErpangpHOE ncUncienne GyHKIMI 0THOM NeHCTBUTENBHOM epeMeHHon"
IIpumep 1. MeTooM HENOCPEACTBEHHOrO MHTErPUPOBAHMS Hali-
JUTE CIIEAYIOUME HHTErPAIbL:

a) j[6x~‘+jx_3—%de; 6) J'(1+4\/;)2d,r;
pol

I3—5x2+x4 i

)j dx
X )
X V9 —5x°
IIpumep 2. Haiiqure cneayromme MHTErpasisl, UCMONb3ys Onepa-
LU0 «IO/IBEICHUE oA 3HAK AudhepeHimana:

B)

a) jcos(9x+1)dx; 6) .[(x+8)3dx;

B) I% : r) jx\/5+x2 ax;

1 - 3arctgx)’
% Icosxdx_ 5 J-( arctgx) .

I ? N
{sin® x 1+x




IIpumep 3. Haiinure unHTErpansl METOAOM MHTEIPUPOBAHUS 1O
4aCTAM:

a) I(2x—3)cos3xdx; 0) I,v3 In4xdx .

Koa komnerennuun: IK-1

1. Bompocel mo Tteme "uddepeHumansHoe ucuucieHue (QYHKIUNA OJHOW IEHCTBUTEIHHOM
nepemennoi (Yacts 2)"

1. KacarenbHas npsimas. ['eoMeTpuIecKuii CMBICIT TPOU3BOIHOM U MU depeHIuana.
OU3NYECKHUI CMBICI POU3BOIHOM.
OcHoBHbIE TeopeMbl U (HepeHIHATEHOTO HCUUCICHHUS.
Muorounen u ¢popmyina Teiinopa.
IIpaBuna Jlonurass.
HccnenoBanue GyHKIMN ¢ TOMOIIBIO IPOU3BOIHBIX (MOHOTOHHOCTb, TPU3HAKH
MOHOTOHHOCTH).

7. WccnenoBanue QyHKIMM € TOMOILBIO IPOU3BOAHBIX (3KCTPEMYMbI (PYHKIIHH, HEOOXOUMOE

YCIIOBUE IKCTPEMYyMa U JOCTaTOUHOE YCIIOBUE IKCTPEMYyMa).
8. HccnenoBanue GyHKIUH ¢ TOMOLIBIO IPOU3BOIHBIX (BBITYKIOCTh (PYHKIIUH, TOYKH
neperuda).

9. Ilnan noctpoenus rpaduka GyHKIUN. ACUMIITOTHL.

10. Haubonpliee 1 HauMeHbllee 3HaYeHUs1 (PYHKLIMU Ha OTPE3Ke.
2. Bompocs! 1o Teme " MHTerpaiibHoe ucuucieHue GyHKIui oJHOM eHCTBUTENIbHOM TepeMeHHOoN"

1. IlepBooOpa3Has (yHKIMS U HeompeleneHHbIH uHTerpai. CBoiicTBa mepBOOOpa3HBIX U
HEOIPECIICHHBIX UHTETPAJIOB.

2. Tabnuua UHTErpasoB.

3. OcHOBHbIE METO/Ibl HHTEIPUPOBAHUS (HEIIOCPEICTBEHHOE, METO/1 3aMEHbI IEPEMEHHOMN).

4. OCHOBHBIE METO/Ibl UHTETPUPOBAHUS (MHTETPUPOBAHUE 10 YACTIM).

5. WHTerpupoBaHue MpoCTENIINX MPaBUIIbHBIX PALIMOHAIBHBIX (QYHKINHN.

10. Kunaccel HHTErpupyeMbIX (pyHKIHUHA.

QbW

3. 3agaum o Teme "ludpepennnansHoe ncurcaeHue GyHKIUNA OJHON AEHCTBUTEILHON TEPEMEHHOM
(Hacts 2)"
HccnenoBaTh PyHKIMH U TIOCTPOUTH TPAQUKH.

x> +4
153

_ 2 Y=—"FT-
Ly=—X ——X"—-9x+5. 2. 2
y 2 4 X

4. 3agaun o Teme " MIHTerpanbHoe ucurciaeHne GyHKIUA OAHOU ACHCTBUTEIBLHOM MepeMeHHON "

IIpumep 4. Haiiaute unTerpasisl, BbIJCIUB MOJIHBINA KBAaApaT:

dx
2) J‘2xz+4x~t~3; I 1+ 2% — 3x2

IIpumep S. Haiigure unrerpasisl OT paliiOHaJILHBIX APOOEi:

4x° +l 6x—12
2) Ix +1 - 6}Ix3— 2—4x+4dx‘

Koa xomnerenmun: INK-3

1. Bompocel mo teme "luddepenumanbHoe ucUmcieHne (QYHKIUNA OJHON JEHCTBUTEIHHOM
nepemenHoit (Hactp 2)"

1. OO1miee mpaBWJIO HHTETPUPOBAHUS PAIIMOHATIBLHBIX (DYHKITHI.

2. WNHTerpupoBaHie TPUTOHOMETPUUECKUX (PYHKITHH.

3. WHTerpupoBaHre HEKOTOPHIX BUAOB UPPALUOHATBHOCTEHN




4. Onpenenennplii uHTErpan (uHrerpan Pumana). Ero reomerpuueckuit cMpicia. OCHOBHBIE
CBOWCTBA ONPEEIEHHOI0 HHTErpaa.

2. Bonpock! o Teme " HTerpansHoe ucurciaenne GyHKIUH OMHON ACHCTBUTEIHLHOM TepeMeHHON "

1. OnpenencHHBIA WHTErpall KaKk (yHKIHS BEPXHEro Ipejaesia. BeIYuCIeHHe OnmpeneeHHOTO
unterpana. ®opmyna Herotona—JleiGHuma.

2. VHTerpupoBaHWe METOJOM  MOJCTAHOBKM, METOJOM HMHTCTPUPOBAHMUS MO  YaCTSIM.
WuTerpupoBaHue YeTHBIX U HEUYETHBIX (DYHKIIMI B CHMMETPUUYHBIX IIpeeax.
3. HecoOcTBennsie unrerpais (1 u 2 poaa).

4. T'eoMeTpUYECKUE TIPUJIOKEHUST OIMPENEICHHOro uWHTerpana. l[limomans KpUBOJIMHEWHOMN
Tpareuu, miolaab KpUBOJIUHEHHOTO CEKTOpa.
5. JlmvHa TyTH TUI0CKON KPUBOM.

6. Brruncinenne oobeMa Tell MO M3BECTHBIM IUIOLIAASIM MapajljiesibHbIX cedeHuid. O0beM U
IUIOILAb TOBEPXHOCTHU TeJla BPAIICHUS.

7. IlpunoxxeHus onpeaeaeHHOro HHTerpaia B GU3MKe.

3. 3apauu no Teme "{uddepennpanbHoe ncunciaeHne QyHKIui oaHOM AelCTBUTEIbHON TEpeMEHHON
(Yacts 2) "

Hamucare  ypaBHEHHWE  KacaTelbHOM M
ypaBHeHHE HOpMaiu K  rpapukaMm  (PyHKIHIi

1) y = —ix+2 B Touke c¢ abcumccoit xy = 0;

-

2Q)y= e™ B Touke ¢ abcimccoii xo= -1.

Borauciauts npeaciibl, HUCIOJb3Yys IPaBUIO

Jlonurans:
. 2 2x—1 ] 2%
1) Iim LY) 2) lim z 3e S :
X—>4e0 3Jx e dx 3T =X+ 8x=1
2. el
ok sin“ x
3) lim * : 4) lim ————;
x40 2% + 3 x50 x* +3x

4. 3anayu no teme " HTerpanbHoe ucuucienue GyHKIUH OqHON 1eHCTBUTENBHON TepeMEeHHOM"

IIpumep 6. Haiinure uHTErpanbl METOIOM 3aMEHbI MEPEMEHHOMN
(apoOHO-1MHEeHAs MOJACTaHOBKA):

j- xdx _ . j- Q/; d
RNl VIR
[Ipumep 8. HaiinuTe uHTErpaibl OT TPUTOHOMETPUHECKHX (DYHKITHIA:

dx
nx+cosx

2 3
. sin” x cos” xdx: 0
) | ’ 2B vy

YerBeprhiii cemecTp (IK3aMeH)

Koa xomnerennun: YK-1

1. Bompockt o Teme "OcHOBBI TeOpUH OOBIKHOBEHHBIX AU((epeHIINaTIbHbIX YpaBHEHH "
1. OCHOBHBIE IOHATHS TEOPUN OOBIKHOBEHHBIX AU (P PepeHIINaTbHBIX YPaBHEHHUH.
2. MuddepenunanbHble ypaBHEHUS € pa3esOIMMUCS IEPEMEHHBIMU
3. 3agauu, npusoasye K AudepeHInanbHbIM ypaBHEHHSM.
3. Bompocsl no teme "Teopus psinos "

1. OCHOBHBIE ITOHATHUS TEOPUH OOBIKHOBEHHBIX (D (HepeHIINANTBHBIX YpaBHEHUI.
2. JuddepeHumanbable ypaBHEHUS C Pa3AeISIOIUMUICS IEPEMEHHBIMU
3. 3anauu, npuBosIMe K AM(epeHInanbHbIM ypaBHEHUSIM.

3. 3agaun o Teme "OCHOBBI TEOPHUHU OOBIKHOBEHHBIX MU (HEPEHITNATEHBIX ypaBHEHH "
Pemure ypaBHeHUS:

1. y =x +sinx;
2. y=ev-1;




" =y+1;
3.y =
4. y'=exty;
5. (1+y?)dy —xdy =0
6. ysinx + y' cos x=0.

4. 3agaun no teme "Teopus paaos "

1. Pemnts 3anayu.
1. Hanucars o6mui unew paga:
2 . 2 2 2
8) =+ —t——t——+
5 25 125 625
1 1 1 1

OB 26 W ws

2. Jlan o6wmit uneH pana. Hanucars Tpu NepBeiX YieHa U g

n+l

n
ya,=(-1)"—; a, = )
’ ( )3" %) o n®+4

3. HUccneposare CXOAHMOCTL pana no onpeaeneHwio. Tam, rae 310 Bo3-
MOXHO, HAHTH CyMMY paja:

S 1 = sin’n
—_— 6
Y 2 1) 2n+)) ’§ "

Koa komnerennuu: IK-1

1. Bonipocel o Teme "OcHOBBI TEOPUH OOBIKHOBEHHBIX AUPPEepeHIInaIbHbIX YpaBHEHHH "

2. Bompocsl o Teme "Teopus psinos "
4. Panel ¢ HeoTpunaTenbHbIMH WwieHaMu. [Ipusnak Jlanambepa, paaukanbHbii npusHak Koy,
WMHTErpAJIbHBIN pu3HaKk Komm.
5. 3HakornepeMeHHbIe 1 3HaKouepeaytonuecs psaapl. [Ipusnak JleitOnumna. OOmmii 10CTaTOYHBII
MPU3HAK CXOAMMOCTH 3HAKONIEPEMEHHBIX PS/IOB.
6. AOCOJIOTHO M YCIOBHO CXOJSIIITUECS YUCIOBBIE psiabl. CBOICTBA aOCOJIIOTHO CXOISIIUXCS
YHCJIOBBIX PSAIOB.

3. 3agaun o Teme "OCHOBBI T€OpUHU OOBIKHOBEHHBIX AU (hepeHIInaNbHBIX YpaBHEHUH "

4. 3amaun no teme "Teopusd psaos "

Kon xomnerenmuu: INK-3

1. Bompocsl o Teme "Teopus psioB "

1. ®yHKIIMOHATBHBIC TIOCTIEIOBATEHHOCTH | psiabl. Cymma QyHKIMOHANTBHOTO psiia O61acTh
CXOJIUMOCTH.

2. PaBHOMepHas cxoauMocTh (pyHKIMOHANbHBIX psaaoB. [IpusHak Beiiepmtpacca. CBoiicTBa
PaBHOMEPHO CXOAAMMXCS GYHKIIMOHAIBHBIX PS/IOB.

3. Crenennsie psagel. Teopema AGens. Paguyc u MHTEpBad CXOAMMOCTH CTETIEHHOTO pPsija.
CBOJiCTBa CTENEHHBIX PSI/IOB.

4. ®opmyna u psn Teinopa. Teopemsl o cxogumoctu psijga Teitnopa.

5. PaznokeHue OCHOBHBIX 3JIEMEHTapHbIX QYHKIUI B psag MakiopeHa.

6. HexoTopelie MpHIIOKEHUS CTENIEHHBIX PSIIOB.
2. 3amaun 1o TeMe "OCHOBBI TEOpUU OOBIKHOBEHHBIX AU pepeHInanbHbIX ypaBHEHHH "
Pemnre ypaBHeHUs:

7. %‘LZ 1+x?, ecmm mpu x=0, y= 0.
X

8. v —dx =0, eciu mpux =0, y=0.

y
9. (Ity)dx—(1-x)dy =0, ecmumpu x=0, y =1
10. 2x=1=dy = ecnunpu x =5, y=0.

y+1 dx
11. y'=2v%

/__ Xy COSX
12. y'= Ty

4. 3apauu no teme "Teopus psaos "




I11. KUccaenoBats cXOAHMOCTb psia, HCNONb3ys npu3Hakk Koww wmn [a-
nambepa:
2
n 2
2. n?+5 = n S (n!
1., Z e — : 2. _I—'; 3. z%,
n=1 n +6 n:l(n+ )' n=|l 2"
0 © (9 n © 2
4.3a"" a>0,b>0; 5. (=], 6 ) sin—;
n=1 n=l\ P n=1
e 2" a(. 1Y 2 (n+2)!
7 8 3+ —)
,,2;13" +n?’ ,,zﬂ( n)’ Z} n"

Kpurtepun BbicTaB/1eHUs] 0TMETOK

OTMeTKa «OTIAMYHO» / «3a4T€HO» (BBICOKMH ypOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIUH (-
UM ))BBICTABIISIETCS. 00YyYarOIEMyCsl, KOTOPBIH B MPOLIECCe U3YUYECHUS AUCLUILIUHBI U [0 pe3yJIbTaTaM
IPOMEXYTOUHOM aTTecTauuu:- OOHApYyX W1 CHCTEMHBbIE 3HAHHUS IO BCEM pasliejaM IIporpaMMbl
JUCLHUIUIMHBL / MOAYNS /IpPaKkTUKH, MPOAEMOHCTPHPOBAT CIIOCOOHOCTh K HMX CaMOCTOSITEIbHOMY
IONOJIHEHUIO, B TOM YHCIIE B PAMKax y4eOHO-UCCIEN0BATEIbCKOW U HAay4HO-HUCCIIEA0BATEIbCKOM
JEATEIIbHOCTH;- TP BBIIOJIHEHWM  3aJaHUM, TNPEJYCMOTPEHHBIX IIPOIPaMMOH,  YCHEIIHO
IPOJEMOHCTPUPOBAJl OCBaMBAaEMble B paMKax AUCLMILIMHBI / MOJYJIs / IPAKTUKKU NpodecCUOHaIbHbIE
YMEHHUS;- TPEICTaBUII Pe3yJIbTaThl BBIIOJHEHUS BCEX 3aJaHUN JUISI CaMOCTOATENBbHOM paboThI
IOJJHOCTBIO M KAUeCTBEHHO, HAa TBOPYECKOM YpPOBHE, BbIpa3Wyl JMYHOCTHYIO 3HAYUMOCTb
JEATEIIBHOCTH;- IIpU YCTHOM OTBETE BBICKA3aJl CaMOCTOSITEIBHOE CY)KJIEHHE Ha OCHOBE
UCCJIEIOBaHMSI TEOPETHYECKUX HCTOYHHMKOB, JOTMYHO M apryMEHTHUPOBAHHO H3JIOXKWI MaTepual,
CBSI3aJ]l TEOPHIO C MPAKTHUKOW MOCPEICTBOM WJUIIOCTPUPYIOLIMX NPUMEPOB, CBOOOJHO OTBETHJ HA
JIOTIOJTHUTEJIbHBIE BOIIPOCHI;- MPU BHIIOJHEHUH MHUCbMEHHOI'O 3a/1aHusl MPEICTABUII COJIEPKaTEIbHbIH,
CTPYKTYPHUPOBAaHHBIN, ITyOOKUI aHAIM3 CYTH U MyTell pemieHus npodiemsl (3a1a4u, 3a7aHus);- MpH
BBIMIOJJTHEHUH TECTOBBIX 3aJaHUi Jan mpaBuiabHble oTBeThI Ha 85 — 100 % 3ajmaHwmii.

OTMeTKa «XOpomo» / «3a4yTeHo» (CpeqHHil YpOBeHb C(HOPMHPOBAHHOCTH KOMIETEHIUH (-UN))
BBICTABIIIETCS 00y4YaroIeMycsi, KOTOPbI B MpoLecce H3y4eHUs TUCHUIUIMHBI U 10 pe3yJbTaTaMm
NPOMEXYTOUHOM aTTecTallu:- OOHApYKWJI 3HAHME OCHOBHOTO MaTrepuana I0 BCEM pasJenaM
MpOrpamMMbl JUCIUIUIMHBI /MOJYJIS / IPAKTUKH B 00bEME, HEOOXOMUMOM JIJIsl JajdbHEHIeH yueObl 1
npezcTosiei padoTsl Mo npodeccuu, MPOAEMOHCTPUPOBAT CIIOCOOHOCTh K UX CAMOCTOATEIBHOMY
NOTNOJIHEHNIO;-  TIPU  BBINOJHEHWH  33JaHUM,  IPELyCMOTPEHHBIX  IIPOrpaMMoOM,  CMOT
IPOIEMOHCTPUPOBATh OCBaUBaeMble MPO(ECCHOHATBHBIE YMEHHsI, HO JOMYCTHJI HENPUHIUITHAIbHBIE
OLIMOKY B UX BBIITOJIHEHUH, KOTOPhIE CMOT HCIIPABUTH MPU HE3HAUNUTEIHHON MOMOIIM MPENoiaBaTes;-
NpeICTaBUI Pe3yJbTaThl BBINOJHEHHS BCEX 3aJaHUN JUIS CaMOCTOSTENbHOW paboThl, yKa3aHHBIX
B MporpamMMe IUCHUIUIMHBI / MOJYJs / NMPaKkTUKW, MPU 3TOM 3aJaHUSl BBIIOJIHEHBI MOJHOCTHIO U
Ka4eCTBEHHO;- TPH YCTHOM OTBeT€ OOBSCHMI Y4eOHBIH MaTepual, MHTEepIpPEeTUPOBa
COJIepXKaHUe, HKCTPANOJMPOBAl BBIBOJbI;- MPHU BBITOJIHEHUH NUCBMEHHOIO 3a/aHMsI MPEICTAaBHII
PENpPOIYKTUBHYIO TMO3UIMIO 3JEMEHThl aHalu3a B ONUCAHUM CYTH W MyTeil pelieHus npoOsieMsbl
(3amaum, 3a7aHMsl), U3JIOKWI JIOTUYECKYIO TIOCIIEI0BATENbHOCTh BOIPOCOB TEMBI;- NMPHU BBINOJIHEHUN
TECTOBBIX 3a/IaHUI 11 TpaBUJIbHBIE OTBETHI Ha 75 — 84 % 3a1aHuil.

OTMeTKa  «yJIOBJIETBOPUTENBHO» / «3auT€HO» (TOPOrOBbIi  ypOoBeHb  C(HOPMHUPOBAHHOCTHU
KOMIETeHIM  (-MU)) BBICTaBJIsETCS  OOydarolmeMycs, KOTOpPbIi B  MpoOLecCe  H3YyYEHHUSA
JUCIHUIUIMHBL U MO pe3ysibTaTaM IPOMEXYTOYHOH arrecTaluu:- OOHAapy>XMJl 3HAHUE OCHOBHOTO
MaTepuaia Mo BCeM pasjiesaM MPorpaMMbl TUCITUTUIMHBI /MOAYIIS / IPAKTUKH B 00bEME, HEOOXOTUMOM
JUTS JalibHEeHIe yaeObl ¥ mpecTosmei paboThl o mpodeccuu, HO 3HAHUS UMEIOT MTPOOEITBI U TI0XO
CTPYKTYpPUPOBAHBI;, - MPHU BBINOJIHEHUHU 3aJaHUM, MPEIYyCMOTPEHHBIX MPOrpamMMoil, B LIEJIOM CMOT
IPOJIEMOHCTPHUPOBATh OCBaMBaeMble TMPO(ECCHOHANBHBIE YMEHHs, HO JONMYyCTHJ OIIMOKH B HX
BBINIOJIHEHUH, KOTOPBIE CMOT UCIIPABUTh MIPU HE3HAYUTEIBHON MOMOIIM MPENoAaBaTeNs;- MPeaCTaBUI
pe3ybTaThl BBHIMNOJIHEHMSI BCEX 3aJaHUM JUIsl CaMOCTOSITENIbHOM palOOoThI, yKa3aHHBIX B Iporpamme
JTUCIUTUIMHBI / MOZYJIS / IPAKTUKH, TIPU STOM 3aJIaHUS BBIOJHEHBI (OPMANIbHO, KPAaTKO, peduiekcus
HETIOJTHAs MJTM HOCUT (DOpMaTbHBIN XapakTep, MPEACTAaBICHO TTOBEPXHOCTHOE OMUCAHUE.- IPH YCTHOM



OTBETE MPOJIEMOHCTPUPOBAII 3HAHHE 0A30BBIX MOJI0KEHUH U KITIOYEBBIX NOHATHH, BEPHO BOCIIPOU3BEI
y‘ICGHOC COACPIKAaHUC 0e3 HCIIOJIB30BaHM JOMOJIHUTCIIBHOTO MaTCpualia;- IIPU BbIIIOJIHCHHUN
INICEMEHHOTO 33/IaHUsI IPEACTaBHII PETPOAYKTHBHYIO ITO3UIIUIO B OTIMCAHWU CYTH U ITyTeil peleHus
npo0JieMsl (3a7a4u, 3a7aHusl);- IpU

BBINOJIHEHUH TECTOBBIX 3aJJaHU Jajl MpaBUIIbHBIE OTBETHI HA 60 — 74 % 3amaHuil.

OTMeTKa «HEYIOBJICTBOPUTEIBHO» / «HE 3auTeHo» (KommereHuus(-uu) He chopMHupoBaHa(-
bI))BBICTABIISICTCSl O0YYArOMIEeMYCsl, KOTOPBI B MPOIECCe M3YUYCHUS TUCIMILTUHBI M TI0 pe3ybTaTaM
MPOMEXYTOUHOM aTTecTaluu:- OOHAPYXWJI OTCYTCTBHE 3HaHMN JHOO (pparMeHTapHble 3HAHUS IO
OCHOBHBIM paszJieliaM NpOorpaMMbl JUCIHUIUIAHBI / MOIYJIsl / MPAKTUKW;- TIPHU BHITIOJHCHUH 33JaHUM,
MPElyCMOTPEHHBIX MPOrpaMMOii, HE CMOT MPOJEMOHCTPUPOBATH OCBaMBaeMble MpodeccroHalbHbIe
YMEHHS (IOMyCTWJI NPUHIMITHATBHBIC OIMOKA B WX BBINOJHEHUH, KOTOPBIE HE CMOT HCIIPaBUTh
Opy YKa3aHUUM Ha HUX [pernojaBaTelieM), JUO0 HE BBIIOJHWI 3aJaHHs;- HE BBIIOJHUII
MPEeIyCMOTPCHHBIE Y4YEOHBIM IUIAHOM TIPaKTHYECKUE, JIA0OpaTOpHBIC 3allaHusl;- HE TOJTHOCTHIO
BBITIOJTHIUT 33JIaHUS JUISI CAMOCTOSTEILHOW PabOThI, YKa3aHHBIX B MPOTPaMMe JTUCIUTUTHHBI / MOJTYJIS /
MPAKTUKH, JTUOO 33JaHUS BBIIOJHEHBI HEBEPHO, OUEBUJICH IUIarHaT;- MPU YCTHOM OTBETE JOMYCTHII
(dakTHYecKue OMMUOKM B  HUCIOJIL30BAaHUU HAYYHOH TEPMHHOJIOTHHM W W3JIOKEHUH YIeOHOTO
COJIepKaHus, CJIeNall JJOKHBIE BBIBOJIbI;- IPU BBHIIIOJTHEHUH TECTOBBIX 3aJaHH Aall IPaBUIIbHBIE OTBETHI
Ha 0 — 59 % 3ananwuii.



