MUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHMSI
POCCHUCKOHU ®EJIEPALIMU
®I'bOY BO «MPKYTCKHH I'OCYJAPCTBEHHbBII YHUBEPCUTET>

NEJATOTMYECKUNA HHCTUTYT

Kagenpa Maremarukn u meroanku obyuenus matemarnie

‘\\i Hunye
Paboyas nporpamma aucHAmIHHbBI (Mmoaynst)
Hanmenosanne mucimmumust (Momys) B1.B.02 MaTemarnaeckui annapar QU3NKH

Harpassienne nozarorosku 44.03.05. [Texarornueckoe obpasopanue (¢ 1ByMs IpopuIAMH
IIOZITOTOBKH)

HanpagienrocTs (1pomits) moAroToBKy Hudpopmaruka-dOusuka
KBaymm¢ukanus (crenens) BbImyckHIKA Bakanasp

Dopma 00yuenus ounast

CornacoBana ¢ YMC IIH UT'Y PexomenioBano xadeapoii:

IIporokon Ne 7 ot «11» 1a 2022 r. [Iporokon Ne 6 ot «04» mapra 2022 .

IIpencenarens Z:Z M.C. IlaBnoBa 3as. kadenpoii %/ /% Jynarosa
b,

Hpkytck 2022 r.



|. IIEJIA 1 3AJIAYH JACIATITAHBI:

LenssMu ocBOEHUS JUCHUILIMHBI «MaTteMaTHUeCKuil anmapar GU3uKu» SBIAIOTCA — Qop-
MHUpPOBaHHUE 3HAHUM, YMEHHUI U HABBIKOB CTYJEHTOB IO OCHOBHBIM pa3jieslaM MaTeMaTH4ecKoro
aHanu3a, MPUMEHSEMBIM B Kypce (DM3MKH M JPYTUX AMCUUIUIMHAX Oa3MpPYIOMIMXCS HA OCHOBE
Kypca (pu3uKu, GOpMHPOBAHUE MPAKTUUYECKUX YMEHUN U HaBBIKOB, HEOOXOAMMBIX I IpuoOpe-
TeHHs KBaJHpHUKauu OakaizaBpa Meaaroruiyeckoro oopasoBanusi, GopMHpoOBaHUE MPO(UIBHBIX
KOMIIETECHIINH.

3ana4yu JUCUUIUIMHBL
- 1aTh CHellMaIbHbIE 3HAHUS 110 TUCLUILINHE;

- u3yueHre 0a30BbIX MOHATHA UM METOJO0B AM(QepeHInanbHOT0, HHTETPATBHOTO UCYUCIICHUS,
TeopuH JudepeHInanbHbIX YpaBHEHUH, KAK OCHOBHOIO MaTEMaTHYECKOro anmnapaTa (Gpu3MKH;

- TIOKa3aTh METO/Ibl TOCTPOCHHUS MaTeMaTHUECKUX MOJIENICH, OMMUCHIBAIONIUX PealbHble (pu3nye-
CKHE MPOLECCHI;

- CIIOCOOCTBOBATH (HPOPMUPOBAHHIO y CTY/ICHTOB HABBHIKOB PaOOTHI ¢ yueOHOM, HAYYHOH M Hayd-
HO-METOAMYECKOH JINTEpaTypo.

- cOpMHPOBATH Y CTYIEHTOB yMEHUS NMPUMEHEHHs anmapara pas3iejoB MaTeMaTHYecKOro aHa-
Ju3a YIS peleHHs Pa3JIMuHbIX MPUKIaIHBIX 331au.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

2.1. YyeOHast TUCHUIIIMHA OTHOCUTCS K 9acTH, POPMUPYEMON ydaCTHUKaMU 00pa30BaTEIbHBIX
OTHOIIEHUM.

2.2. Jlns w3ydeHus: JaHHOW y4eOHOW MUCIMIUIMHBI HEOOXOJWMBI 3HAHUS, YMEHUS W HAaBBIKH,
dbopMupyemMbie MPEeANIECTBYIOMMMHU AUCIUITTMHAMHI . IIKOJIBHBIA KypC MAaTEMATUKU U (PU3UKU.
2.3. TlepedyeHb MOCIEAYIOMMX YYCOHBIX TUCIUIUIAH, JUISI KOTOPBIX HEOOXOAMMBI 3HAHHS, YMe-
HUS ¥ HaBBIKH, (POpMHUpYEMBbIE TaHHOW y4eOHOM TUCITUILINHOMN:

OO0mmas u 3KcnepuMeHTaNbHast pu3uka. Pemenne nmpodhecCuoHaTbHBIX 3a7ad. AJITOPUTMHU3AINS
u nporpammupoBanue. KommberorepHoe monenupoBanue. Coaepx aTenbHble OCOOCHHOCTH YT-
ny0neHHOTro 00y4eHus B 001eM 00pa3oBaHuH.

Juctumimna b1.B.02 «Matematuueckuii anmapar (pU3MKW» YWTAeTCsl MapauieIbHO C JUCIHI-
muHoi b1.B.01 «MaTtemaTukan.

I11. TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS TUCHUITJINHBI:
[TepedeHs IaHUPYEMBIX PE3YIHTATOB OOYUECHHS IO TUCIUTIIIUNHE, COOTHECEHHBIX C UH-
JMKAaTOpaMy JOCTUKEHUSI KOMIIETEHLIUN

Komnerenuus NuaukaTopbl KOMIETEH- Pe3yabTaTsl 00yuenus
197071
IK-1 NJAK-1:
Crioco6eH BBINONHATH Me- | Pa3paGaThiBaeT  yueGHo- | SHame:

- MIPUHIUIBI 0TOOpa ConepKaHus yaeo-
AarorudeCkyro ACATCIIb- | MCTOAUYCCKOC obecneue-
HOTO MaTepuaja Ui OCYIISCTBICHUS

HOCTb 110 IPOCKTHPOBAHHIO | HUE OCHOBHBIX O0MICO0OPA- | yhoumoii u BHEypouHOil JesTembHOCTH
H pcain3annuun 06p8.30Ba- 30BAaTCIbHBIX IIporpaMM | mo OUCUMILIIMHAM npez[MeTHOﬁ obactu
TEJBHOTO Tpollecca B 00pa- | AUCHHUILIAH  MPEIMETHOM | 3HaHHIA.
30BaTENBHBIX OPTAHM3ALMAX | OOIACTH 3HAHMI 1is pea- | YMeme:

-  OCYHICCTBJIATH 0T60p COACPIKaAHUA
OCHOBHOTO OOIIETo, Cpea- | Tu3aiuu  00pa3oBaTeIbHO-

yq€6HOFO Matepuajia JJjid OpOBEACHUS
Hero o0d1ero oopasoBanust | o mpouecca B 00pasoBa- | ynoumoii i BHeypOuHOI JeSATETHOCTH
TCIIBHBIX OopraHu3aluiax | mo JTUCIUTIIMHAM npenozlaBaeMOf/'I

OCHOBHOTO OOIIETr0, Cpef- | MPeAMETHOM o0acT 3HaHUM;

HEro 061Iero 06pasos. - BBIOMpaTP W TIPUMEHATH cpefcTBa

WIK-2: 00y4eHHs 11 TPOBENCHUS yPOUHOH M
: BHEYPOYHOH JIeATEILHOCTH 10 JMCIHII-




OcyliecTBISIET YPOUHYIO U
BHCYPOUHYIO ACATCIBHOCTD
o JAWCUMIUIMHAM  TIpel-
METHOM 00JIaCTH 3HAHUA.

JMHAM NpeIMETHON 00JIacTH 3HAHUI.
Bnaoems:

- HaBBIKAMH TIPOBEICHUSA YPOYHON U
BHEYPOYHOH IEATEIHHOCTH 110 IAHMCITUII-
JUHAM [PenoJaBaeMoil  NpeaMETHOH
o0nacTH 3HaHUH.

IK-2

CrocobeH K TpPUMEHEHHUIO
TEOPETUYECKUX 3HAHUH U
IIPAaKTUYECKUX YMEHUH B
IIpenoaaBacMoil  IpeaMer-
HOH 00acTu

NAK-1:

JleMoHCTpUpYyET BIazeHUE
coJiepKaHUEM, METOIAMH U
WHCTPYMEHTapUeM IIPero-
JlaBaeMoM MpeaMETHON 00-
JaCTH.

NIAK-2:

VYcraHaBiuBaeT — BHYTpHU-
MpPEAMETHBIE U MEXIPE.-
METHBIE CBSI3M MEXIY pa3-
JIMYHBIMM pazliejaMu Ipe-
M0JJaBa€MON  IIPEAMETHOU
o0racTu.

3name:

- OMNpeneNeHUs OCHOBHBIX ITOHATHI
JIUCLUILIAHEL

- (OpPMYIHPOBKH OCHOBHBIX IIPAaBHII,
OTIPENIEISIONINX CHOCOOBI BBITIOTHEHUS
ornepanuii;

- (hOpMYITHPOBKH OCHOBHEIX TEOpETHYIEC-
CKHUX IOJIOKEHUN ITACIUIIINHEL.

Ymemn:

- KOHKPETH3HPOBaTh (HOPMYITHPOBKHU
MaTEMaTUYECKUX OIPEACICHU U yT-
BEP)KACHUI B COOTBETCTBUH C DPAa3IUy-
HBIMHU LCIAMU B pa3n1/1qH1)1x CI/ITyaHI/IHX;
- HAaYaJIbHBIM OIIBITOM HOCTpOGHI/Iﬂ HNH-
TepIpeTanuil MaTeMaTUYECKUX BbIpa-
JKCHHH B Pa3MUYHBIX IMPEIMETHBIX 00-
JACTAX U TMPAKTHKE;

- TpeoOpa3oBBIBATE MaTEMaTHUECKUE
OOBEKTHI B COOTBETCTBHH C OTIPEICIICH-
HBIMH IEJSIMH TI0 OIMCAHHBIM JOITyC-
THUMBIM TIpaBUIIAM.

Bnaoemes:

- TIOHATHHHBIM anmapaToM B 00JlacTH
MATCMATHUYCCKUX OCHOB (bI/ISI/IKI/I U HUH-
CTPYMEHTapHeM JUlsl pelieHus: Gpuznie-
CKHX 3a1ad4, HeO6XOI[I/IMI)IM JJIsL galib-
HeHImero ocBoeHUS (pM3UKU W JIHCIHII-
TUH TPOo(eCcCHOHATFHON HaIpaBICHHO-
CTH.

IV. COAEP/)KAHUE U CTPYKTYPA JUCHUIIJIMHBbI

4.1. O0beM TUCUUILTAHBI (MOIYJISA) U BHABI Y4e0HOH padoThI

Bun ydyeoHoii padoTnl Bcero w4acoB / Cemectp
3a4YEeTHBIX ean- 1
HUII

AyIMTOpHBIE 3aHATHS (BCEro) 48 48

B Tom umce:

Jlextuu (JIek)/(Dnextp) 16 16

[Mpaktuyeckue 3ausatus (I1p)/ (Dnextp)

Jlabopatopusie paboTsI (J1a0) 32 32

Kouncyabranuu (Konc) 1 1




CamocrosiTesbHasi padoTa (Bcero) 13 13
By npomexxyTodHOM aTTecTanuu (3a4eT, SK3aMeH) 36, sK3amMeH 36, sK3amMeH
Kontpois (KO) 10 10
KouraktHas pa6ora, Bcero (KoHT.pa6) 59 59
OO0mmas TpyA0eMKOCTh Yackl 108 108
3a4E€THBIC €IMHUIIBI 3 3

4.2. Conep:xkaHue y4eOHOIro MaTepHaJia TUCIHHIJIMHBI

Pa3nes 1. BBenenne B MaTeMaTH4eCKHi aHATN3
Tema 1. @yHKIMSA OJHON HE3aBUCUMOI MEpEMEHHOM.

[Nonsatue «pynkmus». Ynucnossie pynknun. ['paduk Gynxmun. CrocoOs! 3aganust GyHK-
1uu. OCHOBHBIE XapaKTepUCTHKU (HyHKIUH (cBoicTBa GyHkImil). O6patHas ¢pyHkius. CroxHas
GyHkuuu. DnemMeHTapHble GYHKIMHA U UX TpaduKu.

Tema 2. llpenen pyHkuuu

Omnpenenenue npenena GpyHkuuu. I'eomerpudeckuii cMpict npeaena GyHkuuu. OIHOCTO-
ponHue npexensl. [penen pynkuuu Ha OeckoHeyHOCTH. OCHOBHBIE TEOPEMBI O Npesenax QyHK-
uui. [lpusHaku cyliecTBOBaHUS NMpEAENoB. 3aMeyaTeslbHble Npenenbl. TexXHUuKa BbIYMCIICHUS
npezenoB. PackpeiTue MaTeMaTH4ecKUX HeolpeaeaeHHocTe. OCHOBHBIE CBOMCTBA OECKOHEYHO
MaJIbIX M OECKOHEYHO Oonbmmx GyHKIui. [[puMeHenne S5KBUBaICHTHOCTH OECKOHEYHO MAJIbIX K
BBIYUCIICHUIO NTPEIENIOB.

Tema 3. HeripepbsIBHOCTD (yHKIHN

HenpepsiBHOCTh (yHKIMU B Touke. HempepbIBHOCTh (YHKLMU Ha MpoMexyTke. Touku
pa3peiBa U UX KJ1accU(UKALINS.

Paznea 2. ludgdepennnanbHoe ucunucjaeHne PyHKIHMN OJHOM MepeMeHHOI
Tema 1. TlpousBoaHast GyHKIIHAU.

3azauy, NpUBOASILNE K MOHATUIO NIPOU3BOAHOM. OnpeneneHue Npou3BOJHON, e Mexa-
HUYECKHUI M reoMeTpudeckuil cmbica (Tabnuia npou3BoAHbIX). HenpepriBHOCTE quddepeHnu-
pyemoit ¢pyHkuuu. [TponsBonHas crnoxkHol U oOpaTHOM QyHkuui. JnddepennupoBanue napa-
MeTpuyecKku 3agaHHol pyHkuuu. [TponsBoanas no BpemeHu. [loHsATHE TPOU3BOJHON BBICILIETO
nopsaka. uddepenunan GpyHKIUN U €ro reOMETPUUYECKUI CMBICI.

Tema 2. IlpumeHeHHE TPON3BOIHON K UCCIIETOBAHHIO (DYHKITHIA

MOHOTOHHOCTbh (PYHKIMH. DKcTpemyMbl ¢yHKkIMU. Hanbombiee 1 HauMeHbIlIee 3HaUe-
HUS (QYHKIMM Ha OTpe3ke. BrIMyknocTes (QyHKIMH, TOUYKM mHeperuda. ACHMITOTHI rpaduxa
¢ynkuuu. O61mas cxema UccieoBaHus PYHKIIUN U IOCTPOSHHE TpaduKa.

Paszgea 3. UnTerpajibHoe HCUMC/IEHHE
Tema 1. IlepBooOpa3Hasi, HeOIpeAeIeHHbIN UHTETpall.

[lepBoobOpa3zHas u ocHOBHBIE TeopeMbl 0 Hell. [loHsTHE HeompeneleHHOro UHTerpaia u
ero cpoiictBa. Tabuuna unTerpaioB. MeToasl HHTErpupoBaHus. HemocpeacTBeHHBIN METO UH-
TErpUpPOBAHHUS, METO/Ibl HHTETPUPOBAHUS 110 YaCTsIM M 3aMeHbI iepeMeHHoN. HTerpupoBanue B
KJlacce AJIeMEHTApHBIX (QYHKIMH. VHTerpupoBaHue MpOCTEHIINX pallMOHATIBHBIX JpoOei, mpa-
BUJIbHBIX U HEMPABWIbHBIX PAllMOHAJIBHBIX APOOE, MPOCTEHIINX TPUTOHOMETPUUYECKUX U Uppa-
IIMOHAJIbHBIX BBIPA)KEHUH.

Tema 2. OnpeneneHHbI HHTETPAlI U €0 MPUII0KECHHUS.

3ana4yu, IpUBOJAIINE K MOHATHUIO ONPENEICHHOrO NHTerpana. OnpeneneHue onpeneaeH-
HOTO MHTeTpana. ['eoMmerpuyuecknii 1 GU3NUECKUN CMBICI ONPEETICHHOT0 HHTerpaia. @opmyna
Herotona-Jleitonuma. CBoiicTBa OMpeIeICHHOTO WHTErpaia. Teopema o0 CpelHEM U €€ TeOMeT-
puueckuii cMbici. [IpocTelime npaBuia ONpeesIeHHOr0 UHTErpupoBaHus. MeTon UHTErpupo-




BaHMS IO YacTsIM U METOJ 3aMEHbl NMEPEMEHHOMN O] 3HAKOM OIpPEACICHHOr0 MHTerpasia. Bei-
YyHCclIeHue TuIommaaei miockux ¢uryp. OnpeneneHue MyTd M0 CKOPOCTH IBUKEHUSI.

4.3. Pa3aeanl M TeMbl JUCHMILINH U BUABI 3aHATHI

Ne | HammenoBanme pasae- Buasbl yueoHoii padoThl, Omne- Dopmu- Bcero
.]Ia/TeM])I BRJIIOYasi CAMOCTOATC/IbHYIO pa- HOY- pyemMmbie (B llacax)
00Ty 00yuarommuXxcsi, NpaKkTuye- HbIE KOMIIETEH-
n/ CKYI0 MOATOTOBKY (NPH HAJIUYMHU) | cpea- M (MHIH-
H TPYAOEMKOCTH (B 4acax) cTBa KATOPBbI)
II
JIao.
Jlek- Tpakr. 3aHs-
3aHA- CPC
gies HA-
THUA
THA
1. | Pa3sgen 1. Beegenue
B MaTeMaTHYeCKHH
aHaAJIN3 Ceme-
T emav 1. CDYHKI_II/IiI 2 2 1 cTpo- 5
OJIHON HE3aBUCUMOM Bas
MepEeMEHHON
Tema 2. Tlpenen 2 6 2 | pabora 10
byHKIIUN
Tema 3. Henpepbis- 2 2 1 5
HOCTh (PyHKIIUH
2. | Paznen 2. Audde-
peHUHAJIbHOE UC-
yucjaeHne GQyHKUuu Kom-
O HOW MmepeMeHHOI .
P TPOJb IK-1
InK-2
Tema 1. TlpousBo- 2 4 1 Has 7
Hasi QYHKITUU 5
abora
Tema 2. Tlpumene- P
HHME TMPOM3BOIHON K 2 6 2 10
HUCCIIEeTOBAHUIO
byHKIIMH
3 | Paspea 3. Uure-
rpajbHOE HCYHUC-
JICHHE Kon-
T T 5 TPOJb
pasHas, Heomnpeae-
JICHHBI UHTErpaJl paborta
Tema v2. Onpene- 2 6 3 11
JICHHBIA HMHTErpan u
€ro MPUIIOKECHUS
HUTOI'O (B yacax) 16 32 13 61

4.4, MeTO}IquCKHe YKa3zaHus 1o OpraHusalnuu CaMOCTOSITEJNbLHOM paﬁOTbI CTYACHTOB
CaMocTrosTenbHas pa60Ta CTYACHTOB OPUCHTUPOBAHA Ha ,Z[aJ'IBHefII.Hee COBCPUICHCTBOBA-
HHUE UX YMGHI/Iﬁ M0 CaMOCTOATCIIBHOMY OBJIAACHUIO 3HAHUAMU TCOPETUUYCCKOI0O U NPaKTHYECKO-



ro Xapakrepa, OBJIaJCHHUE MPOPECCHOHATHLHBIMI YMEHUSIMHU B 00JIacTH 00pa3oBaTeNbHON, BOC-
HHUTATEIbHOM, KYTbTYPHO-TIPOCBETUTEIBCKON W HAYYHO-HCCIIEA0BATEIbCKON AEATEIbHOCTH:
1) wucnoabp30BaHKUE PA3TMYHBIX HH(OPMALMOHHBIX PECYPCOB IS BBIMOJIHCHHUS 3a/1aHHIA;
2) caMOCTOSTEIBHOE H3YUCHNE HAYYHOM, HAyYHO-METOIHMUYECKOM, METOIMYECKOM 1 yIeOHOM
JUTEPATyphl O JUCLUUIUINHE,
3) cocraBieHUE KOHCIIEKTOB H3y4aeMbIX HH)OPMAIIMOHHBIX MaTCPHAIIOB;
4) BBINOJHEHUE WHAWBUIYaJIbHBIX CEMECTPOBBIX 3aJaHUM, UX OPOPMIICHUE U TpE/ICTaBIIe-
HHE.

V. YYEBHO-METOANYECKOE U UTH®POPMALMNOHHOE OBECIHEYHEHUE AUCLHUIIJIN-
HBI:

a) OCHOBHAS JIUTEepaTypa

1. ®uxrenronsw, I'. M. Kypc auddepeHunanbHOro 1 MHTErpagIbHOr0 UCUUCIICHUS: YISOHHK /IS
By30B: B 3 Tomax / I'. M. ®uxrtenromnsl. — 15-e uzn., crep. — Cankr-IletepOypr: Jlaus, [6. r.].
— Tom 1 — 2021. — 608 c. — ISBN 978-5-8114-7061-7. — Texkcrt: amekTpoHHbIi // JlaHb:
3eKTpoHHO-OnOMnoreynas cucrema. — URL: https://e.lanbook.com/book/154399 (nmata oGpa-
menust: 16.09.2021). — Pexum goctyna: i aBTOPU3. MOJIb30BaTENCH.

2. ©uxrtenronsly, I'. M. Kypc nuddepennmanbHOro 1 HHTErpaibHOTO UCUUCICHHS: YYeOHUK ISt
BY30B: B 3 Tomax / I'. M. ®uxrtenromnsi. — 15-e usn., crep. — Cankr-IlerepOypr: Jlans, [0. r.].
— Towm 2: Kypc muddepenuunanbHoro u uHterpaibHoro ucuucinenus — 2021. — 800 c. —
ISBN 978-5-8114-7377-9. — Texkcr: anexkTpoHHbIH // JlaHb: 371eKTpOHHO-OMOIMOTEYHAs CUCTe-
ma. — URL: https://e.lanbook.com/book/159505 (mata obOpamenus: 16.09.2021). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

3. Mapon, U. A. JuddepennmanbHoe U UHTErpaibHOE MCUMCICHHE B MpPUMEpax U 3ajadax.
OyHKIMM OJHOW TEepeMeHHOH: ydeOHoe mocobwe / M. A. Mapon. — 3-e uzn. — CaHKT-
[TerepOypr: Jlanp, 2021. — 400 c. — ISBN 978-5-8114-0849-8. — Tekct: 3neKTpOoHHBIH //
Jlanb: snexktponHO-OnOHoTeuHas cucrema. — URL: https://e.lanbook.com/book/167692 (mata
oOpamienus: 16.09.2021). — Pexxum noctymna: i aBTOpU3. MOJIb30BaTENEH.

4. Munayes, B. C. Havana Beiciielt marematuku: yueoHoe nmocooue / B. C. [llumaueB. — 5-¢
u31., crep. — Cankr-IlerepOypr: Jlans, 2021. — 384 c¢. — ISBN 978-5-8114-1476-5. — Tekcr:
AJIEKTPOHHBIH // Jlanb: 3JIEKTPOHHO-0MOIMOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/168509 (nara obpamenus: 16.09.2021). — Pexxum nocrtyma: ans aB-
TOPH3. TIOJIb30BATEIICH.

0) 10MOJIHUTE/IbHASA JIUTEepaTypa

1. 3opuu B.A. Marematuueckuii ananus: y4e0. uist CTyA. Mat. U pus.-mat. (ak. u crei. By30B /
B. A. 3opuu. - 5-¢ uzn. - M.: 3a-so MIITHMO. Y.2. - 2007. - 789 ¢. (50 7k3)

2. I'anonenko JL.I1. Maremaruka. Keiic "nuddepennnansaoe ucuucnenue”. 1 kypc 6akanaBpua-
Ta $U3NKO-MaTeMaTH4YecKoro odOpa3zoBanus: yued. mocooue/ JI. I1. I'anonenxo, I'. . AxmeT-
muHa; VpKyTCkuil rocyaapcTBEeHHBIM mnenarornueckuid yHusepcuteT (Mpkyrtek). -Hpkytck:
UTI'TLY, 2008. - 251 c.

3. Tamonenko JLII. MexaHnudeckue TPHUIOKEHUS OMPEICIIEHHOTO WHTErpaia: ydyeOHo-
meToaudeckoe mocooue/ JI. I1. Namonenko. -Upkyrck: U3n-Bo MpkyT. roc. mexa. yu-ta, 2002. -28
c.

4. IIporacoB KO.M. Maremaruueckuii ananuz: yue6. nmocodue / FO. M. Ilpotacos; Poc. roc. ry-
MaHUT. YH-T. - M.: ®nunTa: Hayka, 2012. - 162 c. (14 3k3)

5. INucemennsnii [I.T. KoncrekT nekmnuit mo Beicmie maremaruke, Y. 1: Tpuamars mects JeK-
it/ J1. T. [luceMennsrit. -M3x. 7-e. - M.: Aipuc-mipecc, 2007. -280 c. (91 3k3)

6. [Tucemennswnii [I.T. KoHcrnekT yieknuii 1o Beicmieit Mmaremaruke, Y. 2: Tpuamare maTh JSKIHi/
J. T. [lucemennsiit. -U3a. 5-e. -M.: Alipuc-nipecc, 2007. -252 c. (29 3k3)



7. I'onrep, H. M. COopHEK 3a7a4 1o BbICIIEH MaTeMaTHke : yueOHoe mocooue / H. M. I'tonTep,
P. O. Ky3pmun. — 13-e uzn., crep. — Cankr-IletepOypr : Jlans, 2021. — 816 ¢. — ISBN 5-
8114-0490-5. — TekcT : ameKkTpoHHBbIN // JIaHb : 37eKTpOHHO-0MOaOoTeyHast cucrema. — URL:
https://e.lanbook.com/book/167720 (nata obpamenus: 16.09.2021). — Pexxum goctyna: njs aB-
TOPU3. II0JIb30BATEIICH.

B) EPUOAMYECKHE U3TAHMS -

I) CIIUCOK aBTOPCKUX METOAUYECKHX pPa3padoTok:

1. AprembeBa C.B. OcHOBBI Teopuu mpeaenoB [DIeKTpoHHBIA pecypc]: yueb. mocobue / C.
B. AptembeBa, T.C. KypsbsikoBa - 9BK. - Upkyrck: U3a-so UI'Y, 2013. - Pexxum nocryna: D43
"bubnuorex".

2. AprembeBa C.B. Maremaruyeckuii aHanu3: BprumciieHue HeompeeneHHBIX HHTErPAJIOB:
Yyeonoe nocodbue / C.B. AprembeBa, T.C. KypbsikoBa. — Upkyrck: OOO «PemnporeHTp Al»,
2017.—100 c.

1) 6a3bl JAaHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE H TIOUCKOBbIE CHCTEMbI

OOO»bubmorex» Anpec noctyna: https://isu.bibliotech.ru/

ObC «M3narenbetBo «JIanb» Axpec nocryma: http://e.lanbook.com/

ObC «Pykont» Anpec noctyna: http://rucont.ru

ObC «Aidyke» Anpec noctyna: http://ibooks.ru/

Ob «bubnuoteka Coepbanka» Axpec nocryna: http://sberbanklib.ru/

UC «Enunoe 0KHO J10CTYIa K 00pa3oBaTeabHBIM pecypcam» Anpec A0CTyma:

desepanbHbI TOCYIaPCTBEHHBIH 00pPa30BATEIbHBIN CTAHAAPT BBICIIETO OOpa30BaHUS Ha-
npasiienus moarotoBku 44.03.01 — «Ilegarornyeckoe oOpa3oBaHue»: [ DICKTPOHHBINA pecypc]. —
URL: http://www.edu.ru/abitur/act.82/index.php#, NnauBuyanbHbIii HEOrpaHHYCHHBIN JAOCTYII
[DneKkTpoHHBIH pecypc].

NoabkowhE

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHOUITJINHBI
6.1. Ilomemenust U 060pyIOBaHME

[TomenieHuss — yuyeOHbIE ayIUTOPUHN JUIsl IPOBEACHUS YUEOHBIX 3aHATHH, MPeayCMOTpPEH-
HbIX yueOHbIM mmanoM OIIOIT BO 6akanaBpuaTa, ocHaIeHbsl 000pyI0BAHUEM U TEXHUYECKUMHU
cpencTBamMu OOy4EHHS.

[ToMemienust A caMOCTOSITENFHOW PabOThI OOYYArOIIMXCSl OCHAILEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTh «MHTepHEeT» M obecrneueHueM J0oCTyna B
3JIEKTPOHHYIO UHPOPMALMOHHO-00pa3oBarenbHyto cpeny PI'BOY BO «UT'Y».

CnenuaisHble TOMENICHUS:
- yueOHasi ayTUTOpUsS JJIsl IPOBEICHUS 3aHATHUI JIEKIIMOHHOTO THIIa, CEMUHAPCKOTO THIIA, TPYII-
MOBBIX U MHJMBHYaJIbHBIX KOHCYJIBTANN, TEKYILIErO0 KOHTPOJIS
Aynmutopus Ha 60 mocaJOYHBIX MECT, YKOMIUIEKTOBaHA CHEIMaIM3UpPOBAHHON y4yeOHON mebe-
JbI0 U TEXHUYECKUMHU CPECTBAMHU OOY4YEeHHMs, CIY>KAIllUMHU Ul MIpe/icTaBiIeHus] nHpopmanuu B
0O0JIBIION ayAUTOPUU:

O6opynoBanue
Kononku axktuBabie MicroLab 3KII[ 3 nepeBo ¢ BHemHuM ycunurtenem, kommetotep Celeron J
352, xommerotepHsii cton (1400*700*800) onpxa, mpoektop XGA BenQ PB
[Tomemenune (KOMIMBIOTEPHBIN Kiacc) Ha 38 MOCAJOYHBIX MECT, OCHAIIEHO KOMIBIOTEPHON TEX-
HUKOH ¢ BO3MOXHOCTBIO MOAKIIIOUEHUs K ceTH "MHTepHeT" n o6ecnedeH JOCTYI B AJIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTeNbHyl0 cpeny opranuzarnuu: Kommbiorep Z-Comp Core 2 Duo


https://isu.bibliotech.ru/
http://library.isu.ru/ru/resources/edu_resources/e.lanbook.html
http://e.lanbook.com/
http://library.isu.ru/ru/resources/edu_resources/rucont.html
http://rucont.ru/
http://library.isu.ru/ru/resources/edu_resources/ibooks.html
http://ibooks.ru/
http://library.isu.ru/ru/resources/edu_resources/sber.html
http://sberbanklib.ru/
http://library.isu.ru/ru/resources/edu_resources/window_edu.html
http://www.edu.ru/abitur/act.82/index.php

E7400 (Cucremusrii 6ok B koMrutiekte, Mouutop Samsung 743N)-38 wr; Kommyrarop DGS
1018 D; Kommytatop 8 port Compex DSG1008 E-net Switch;
Kommyrarop DES-1226G 24*10XMb nopros2*SFP HeorpannuenHslii 1octyn k ceti HTEepHEeT.

6.2. JIutieH3noHHOE ¥ MPOrpaMMHOE oOecrieueHne

Windows XP (Homep JIunensuu Microsoft 19683056)

Antusupyc Kaspersky (®opyc KonrpakrNe04-114-16 ot 14n0s60ps2016r KES Cuer NePCLI3-
000147 u AKT ot123H0s0ps 20161 JIuuNe1B08161103014721370444)

LibreOffice (LGPL-3.0, MPL 2.0)

MSOffice2007 (Homep Jluuensuu Microsoft 43364238)

7-zip (GNU LGPL)

VLC (L-GPL-2.1+)

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)

XnView MP (GecratHast Ui HEKOMMEPYECKOTO U/WIIM 00pa30BaTeIbHOTO UCTIOIL30BAHUS)
Acrobat Reader DC (YcnoBust mpaBoo0Jiagaress

Ycnous UCIIOJIb30BaHHUS o CCBLIKE: http://wwwimages.adobe.com/
content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients PC_WWEULA-en_US-
20150407_1357.pdf)

windows 7 (Iorosop Ne03-015-16

[Toamucka Ne1204045827)

Antusupyc Kaspersky (®opyc KonrpakrNe04-114-16 ot 14n0s60ps2016r KES Cuer NePCLI3-
000147 u AKT o123H0510ps 20161 JInNe1B0O8161103014721370444)

LibreOffice (LGPL-3.0, MPL 2.0)

PeaZip (GNU GPL, GNU LGPL)

MSOffice2007 (Homep Jlunensuu Microsoft 43364238)

VLC (L-GPL-2.1+)

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)

XnView MP (6ecratHast 1Uisi HSKOMMEPUYECKOTO U/WIIM 00pa30BaTEeIbHOTO UCIIOIb30BAHN)
Acrobat Reader DC (Y cnoBust mpaBoobiagarens

YcnoBust UCIIOJTb30BaHUS o CCBLIKE: http://wwwimages.adobe.com/
content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients PC_WWEULA-en_US-
20150407_1357.pdf)

SMART NoteBook (Hamuuue MHTEpakTHBHOW JOCKH aBTOMATHYECKH MPEIOCTABISICT JHUICH-
suto Ha ipoaykT SMART NoteBook SMART Notebook Software license)

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'UHN

B oGpa3zoBatenbsHOM Ipoliecce UCMOJb3YIOTCS aKTUBHBIE M MHTEPAKTUBHbBIE (DOPMBI MPO-
BeieHus 3aHATHH (J{uckyccusi, mpoOieMHBI METO/, YaCTMYHO-TIOUCKOBBIN, TeXHOIOTrUusa (op-
MHUPOBaHUS HAyYHO-UCCIIEIOBATENbCKON N1€ATEIbHOCTH CTYAECHTOB (IIPOBEIEHHE y4eOHOro HC-
CJIeZIOBaHUs, BBIOOP MOJIENIM MHTEPIIPETAL[MH MOJYYEHHBIX JaHHBIX, MPEJCTaBICHNUE pe3yibTa-
TOB y4eOHOI0 MCCIEeIOBaHMs), pa300p KOHKPETHBIX CUTYallUi, IPYMNIOBbIE AUCKYCCUH), Pa3BU-
BAIOIINE Y 00yYaroIUXCs HABBIKOB KOMAaHIHON pabOThl, MEXIMUYHOCTHOW KOMMYHUKAIUH, ITPHU-
HATHUS PELICHUM, TUIEPCKUX KauecTB U (OPMUPYIOLINE KOMIIETEHIINH.

VIII.OHEHOYHBIE MATEPUAJIBI U151 TEKYIIEI'O KOHTPOJISI YCIIEBAEMO-
CTHU ¥ TIPOMEKYTOUYHOM ATTECTAIIAM



8.1. OueHouHblIe cpeACTBA 1Jisl MPOBeAeHUS TeKYIero KOHTPOJs yCleBaeMOoCTH

Temul npogepounbIX U KOHMPOTALHBIX pAOOM:
[TpumepHOE conepkaHue
1) Buiuucnenue npeodenos. Packpvimue Heonpedenennocmell (npumeHeHue OCHOBHLIX NPUEMOS
PACKpblmusi HeonpeoeieHHoCmell);
2) Haxooicoenue npedenog ¢ ucnhoib308anuem meopuu KGUBAIEHMHOCHelL;
3) HUccreoosanue Gynkyuu Ha HenPepbIBHOCMb U MOYKU PA3PbIEOS,
[TpumepHOe conepkaHue TPOBEPOUHON PaOOTHI

3 .
1) Beruricinutsb npeaenst: a) lim X +1 . 6) lim arCSInSx; 8) lim —~/2+X3;
x—o 2x3 41 x—>0  5X x—>7  X—T7
x—o\ 3X+1 ’ x—0 |nil+x2i’ xo3l X —3 X2_9 .

2) Haiitu Toukm pasppiBa (GYHKIMH U ONpEAETHTh WX THI. [locTpouTh cXxeMaTHuyecKuil rpaduk

GbyHKIHH.
—-2X,x<0;

f(x)=1Vx0<x<4;
1,x>4.

4) Boviuucnenue npouzsoOHbIX CLONCHBIX pyHKkyuil. TIpumenenue npouzsooHolL.
[TpumepHOE conepkaHre KOHTPOIbHOM paboThI
gx,

NC
1 Jx -1f

r) y=vax+sindx; n) y=arcatgvVx-—; e) y(x)= , Haiture y7(0,01).
X X

1) Haiigute npoussoansie GpyHkumii: a) y =X> —2sinx+5; 6) y=x>Inx; B) y=

xK) Y = 1 1. Haiim yV
X+1
Xx=1-sint
2) IlponudpepenupoBars NapaMeTpUIECKU 33aHHYI0 ()YHKIHUIO: L )
y =1-cos

3) Haittu nuddepeninan nepsoro (dy ) u Broporo (d 2 Y ) HOPSIAKOB: Y = 2x2 ~3Inx
4) OnpenenuTh MOMEHT BPEMEHH, B KOTOPBIH OCTaHOBUJIOCH TE€JI0, IBUXKYIIeecs MPIMOITMHEHHO
0 3aKOHY S(t) = % + % +5 (S —myTh (M), t — Bpems (cek)).

5) OnpenenuTh YCKOpPEHHE, KOTOPOE COBEPIIUIIO TENIO, IBUKYIIEECsS MPSMOIUHENHO MO 3aKOHY

S(t) =—3t* +15t3 + 2t + 11 B MoMenT Bpemenu t =1 (S —nyTh (M), t — Bpems (cex)).

5) Memoowi unmezpuposanus. Buiuucnenue onpedenennoco unmezpana. I eomempuueckue npuno-
JHCEHUsI ONpedesienH020 UHmezpad.
[TpumepHoOe conepkanne KOHTponLHOI?I pa60TLI

3 2
1. HaiiTu uaTerpassr: a) j(x X+g= dX 0) J- - dx
\/— X2 + \/§ A2+ X2

—dx; H)J

B) jcos xsin? xdx; 1) I — " dx; e) Ixzarctgxdx;

1+e% 6X% +X+1



T
‘/f xdx j- Je-
2. Beruucnuth: a) | ——; 0) [sindxdx; B) |Inxdx.
0 V4-x° 0 0

3. Haiitu mmomane Gurypsl, OrpaHU4CHHON JTUHUSAMU Y = x> .Y =8 u ocbro Oy.

8.2. OIIeHO‘lHLIe cpeacrea aJis l'[pOMe)KyTO'lHOi;I aTreCcranuu.

BOHpOCbl U 3a1aHUA K IK3aMEHY

No ok

8.

Bomnpocs! k 3x3ameny (1 cemectp)

Oynknus. O6nacte onpeaenenns Gyaknuu. Criocoos! 3aganus. Buasl pyHkiuii. OCHOBHbBIC
aJIeMEHTapHble (YHKIMH. becKOHeYHO Mayble W OECKOHEYHO Oobinve (YHKIMH, SKBHBA-
JICHTHbBIE (PYHKIIHH.

[TocnenoBarensuocTu. IIpenen mocnenpoBarensHocTu. [lpenen dynkuuu. CoiicTBa mpene-
J0B. 3amMeuaTeNbHble npefenbl. HermpepbIBHOCTh (DYHKIIMU B TOYKE U HAa POMEKYTKE.
[TpousBoHas U ee TeOMETpHUECKUN CMBICT;, auddepennnan GyHkiuu. Tadbmuna mpou3BoI-
HbIX. [[pMeHeHre npou3BOIHOM ATl PaCKPBITUS HeonpeAeeHHoCcTel (paBuia Jlonmurans).
JuddepernmpoBanre cioxxHoi ¢yHkinuu. duddepeHnnpoBanne mapaMeTpudecKu 3aaH-
HOU ¢ynkumu. MccnenoBanue (QyHKIUN C MOMOIIBIO MPOU3BOIHBIX (IKCTPEMYMBI, TOUKU
nieperunoda), mocTpoeHue rpadukoB, acCUMITOTHL. [IpousBoaHbie U HuddepeHInanpl BRICITNX
MOPSIKOB.

[TonsiTre nepBoOOpPa3HOM U HEONPEEIEHHOTO UHTETpaia.

CBolicTBa HEOIPEIETICHHOT0 HHTETpaa.

IIpocreiimne npaBuiia UHTErPUPOBAHUS.

[TonsTue onpeneneHHoro uHTerpana. Ero reometpudeckuii U pu3M4ecKuil cMbIci. 3agaud,
NPUBOJIAIINE K MOHSATUIO ONPEIEIEHHOr0 UHTerpaia (0 pabore CHIIbl IEPEMEHHON BETUYu-
HBI, O MJIOIAJX KPUBOJIMHEWHON TpaneIun).

®opmyna Herorona-JIeiiOHuIa (OCHOBHASI TEOpEMa UHTETPAJIbHOTO UCUUCIICHHUS).

IIpumepHBbIii NepedyeHb 3aJaHUI K IK3aMeHY

- Beiuucnienue npenenos nocieaoBaTebHOCTER U QyHKIUN

- UccnenoBanue pyHKIMM HAa HENPEPBHIBHOCTh U HA TOUKU PAa3pHIBOB.

- Beruucrienue npou3BOAHBIX (YHKIINMHU, HAXO0XKAeHHE U PepeHIINatoB.

- UccnenoBanue pyHKIMM ¢ TOMOIIBIO IPOU3BOJHOMN, TOCTPOEHUE TPaPUKOB.

- MeTtonbl HHTETPUPOBAHMA: METOJ HEIOCPEACTBEHHOTO UHTETPUPOBAHMS, METO UHTErPUPOBA-
HUS 10 9aCTSIM, METOJI 3aMEHBI IIEPEMEHHOM.

- Beruucnenue onpeneaeHHbIX HHTErPaIoB

- 3a/1aya 0 TJIOIIAIM KPUBOJIMHEMHON Tpanenuu

IK3aMeH MOKeT BKJIIOYATh 3aJJaHusA, noao0HbIE CJICeAyIIUM:

1) Beraucnure npenensl GQyHKIUII:

. arcsin 3x . 2x—-1 X_ . x2—4x+3.
a) lim ———; 6) lim ; B) lim —————
x—0 5x X - o\ 2X+1 X—>3 x3_27
. 1 12 ). . arcsin 3x . . x2 +5x—1 .
r) lim|——-— ;oo lim ——; e) lim ——;
x> 2A X—2 x3-8 x—0 bx X > o x2 +3-2x3
2 2X
x) lim x_2x; 3) lim (\/x4+1—x2); u) lim 1+i .
x—>2 2X—-4 X —> 0 X = x+1



2) UccnenoBaTh (yHKIIMH Ha HETIPEPHIBHOCTH U MIOCTPOUTH CXEMaTHUYECKUM rpaduK PyHKITUH:

3x+4, x<-1,
3X ] 2
a) y=———>; 6) f(x)=4x°-2, —-1<x<2,
10x—-21-x
X, X2
. 1 sin x
3) Haitnure npousBoansie: a) Yy =Intg5x;0) y=—e (sm X + C0S X) B) y=—7"T—;
2 1+Insinx
1. x? [ 2 1 2
r) y==arcsin—=; 1) dy-?, y=+v1+x°; e) yV'-?, y==In“x.
)Y 5 73 ) dy y )Y y 5
4) OnpesenuTh TPOMEKYTKH MOHOTOHHOCTH (yHKimm: f(X)= 2x% —Inx.
2
5) Haiitn MakcuMyMbl 1 MUHUMYMBI QyHKIUH: f (X) = ZX—X .
X —X+3
. . 2x2
6) HaiiTu nHTEpBaJIbl BHITYKJIOCTH M TOUKH meperuda, rpaguka GQyHKIui: y = 5
1+x
x? +5
7) Haiitn acumnrotsl rpadukoB ¢pynkmmii: f (X) =— + 2X
-1
8) HeonpeneneHHbIe HHTETPAIBL:
3 . dx
1) [x?-edx  2) [x-cos xdx 3) (1— sin? x)dx 4)
J. '[ J. '[ (arcsin3 x)- V1-x2
5) [x*-Inxdx  6) [x-e™dx 8) | sin 2x d 9) [Inx dx.

\/1+coszx

9) Onpe/eseHHbI HHTETPA U €ro HpI/IJ'IO)KeHI/ISI

1)]1:(x2—1)dx, 2) j(zx T dex, 3)j 4)jx\/Fdx 5)j
In3 %

\/_+1

e T
6) [Inxdx,  7)[xsinxdx, 8 [ 9) ji
1 0 In2e —e" 0 2+ COS X
10) HaiiguTe niomanas GUrypbl, OrpaHU4€HHOMN JIMHUSAMU:
a)yzl—x2 U y=ux 6)y:1—x2,y:x2+2,x=0,x=1;

B)xy=6x=1x=ey=0;1) y=6x—x2 —5 u ocrro Ox; I[)y=6x—x2 —5uy=3.

YcinoBHs BEICTaBICHUS OIICHOK:

- OIIEHKAa «OTJIMYHO» BBICTABIIACTCS CTYACHTY, €CJIM Ha BCE BOMPOCHI JIaHBI MIPABMIHHBIC U TI0JI-
HBIC OTBETHI,

- OIIEHKA «XOPOIII0» BBICTABIISICTCS CTYACHTY, €CTM Ha OOJIBIIMHCTBO BOMPOCOB JAaHBI MIPaBUIIb-
HBIC OTBETHI,

- OIICHKA «yJIOBJIETBOPUTEIIHHOY BBICTABISETCS CTYACHTY, €CIIN JJaHbI HEAOCTATOYHO TOYHBIE OT-
BETHI,

- OIIEHKA «HEYIOBJIETBOPUTEIHHOY BBICTABIISICTCS, €CIIM OTBET HEMPABIIIBHBIN WJIU HE J1aH BOBCE

JlokyMeHT cocTaBiieH B cooTBeTcTBUU ¢ TpeOoBaHussMu PI'OC no nanpasnenuto 44.03.05 «Ile-
Jaroruyeckoe oopasoBaHue» (C IBYMs MPO(UISAMU MOATOTOBKH), YTBEPKICHHOIO MPUKA30M


http://ivo.garant.ru/document?id=71797864&sub=0

MunucrepcTBa o6pa3oBanus U Hayku P® ot 22 ¢epans 2018 1. N125 «O06 yrBepxaeHuu ¢e-
JIepAIbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOrO CTaHJapTa BhICIIEr0 oOpa3oBaHusi — Oaka-
JaBpuatr mo HampasiieHuto nmoarotoBku 44.03.05 Ilemarorudeckoe obpa3oBaHue (C ABYMs TPO-
(GWIIMU TOATOTOBKM )»

ABTop nporpammbl: CBeriiana BagumoBHa AptembeBa, K.¢.-M.H., JOLUEHT Kadeapsl MaTeMaTH-
Ku 1 MeToauku o0yuenus matemaruke [111 ®I'BOY BO «UT'Y»

bynnukoBa Onbra CepreeBna, K.¢).-M.H., JOUEHT Kadeapbl MAaTEMaTUKA U METOJIUKU OOyUYECHUs
matemaruke [I1 ®I'BOY BO «UT'Y»

Hacrosimas nporpaMmMa He MokeT ObITh BOCIIPOM3Be/IeHA HM B Kakoii (popMme Oe3 npenBa-

PUTECJIBbHOIO IHCLMEHHOI'O pa3pellICeHUs Ka¢eupbl-pa3paﬁqunKa nmporpaMmmal.



