IOy BIO «TIOHELIKN HAIIMOHAJIBHBIN YHUBEPCUTET»

®AKYJIBTET MATEMATUKH U HH®OPMAIIMOHHBIX TEXHOJIOT U

Kadenpa npuknagHoif MaTeMaTHKH U TEOPUU CUCTEM YIIpaBlIEHUS

E.U. Ckada

PABOYAS MPOIT'PAMMA YYEBHOW JUCLIUITJIMHBI

«MATEMATHYECKHUU AHAJIU3
(1OMOJIHUTEJIBHBIE I'JTIABBI)»

02.03.02 ®ynnameHTanbHas uHGOpMaTHKa
HarmpaBnenue noaroToBKH:
1 UH(OPMAaLIMOHHBIE TEXHOJIOTUU

O6pa3zoBatenpHas mporpamma: OakanaBpuar
KBanudukauus: AxazieMu4eckuii 6akaiasp

OYHasi, OYHO-3a04YHasl, 3a04YHasi, B TOM
®opma o0y4eHus:

YUCJIE ¢ YCKOPEHHBIM CPOKOM O0YUYEeHHS

HY»KHOE MOIYEPKHYTh

Jlonenxk 2020



YTBEPKIAIO:
JIbTETa MaTEMaTHKH

HOHHBIX TEXHOJIOTHH

U. A. Mouceenko
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[Iporpamma y4eGHoOM mucuummHsl «Mate aTHIECKUi aHaM3 (JOTIONHUTENbHBIE TT1aBbI)»
COCTaBlieHa Ha OCHOBaHWH [ocyrapcTBeHHOrO - .00pA3OBATENHHOrO CTAHAPTAa  BBICIIETO
npodeccuonanbhoro obpaszosanus (IOC BIIO) Jlowenkol Hapoawoii Pecny6nuku (JIHP) no
HanpapeHnio moarotoBku 02.03.02 @ynnamentanbhas uHpOpMAaTHKA u HH(OpMaLHOHHEIE
TEXHOJIOTHH, YTBEPXKACHHOTO NMprkasom MunncTepeTBa o6paszosanus u Hayku JIHP ot 04 anpens
2016 r. Ne 283;

Ilopsinka oprammsamum yweGHOro mnpomecca B 00pa3oBaTebHBIX OPraHH3alMSAX BBICIIETO
npoeccronansHoro 0bpasosanus JJonenkoii Hapoaroit Pecny6nmkw, yTBepkaeHHOro mpHKasom
Munucrepcrsa o6pasosanus u mayku JTHP Ne 1171 ot «10 HOs10pst 2017 r.;

y4eOHOro maaHa M OCHOBHOH 06pa3oBaTeNbHOM NpOrpaMMBl  BEICHIETO MPO(eCCHOHANIBHOrO
o0pa3oBaHWsl  HampaBieHHs moarotosku  02.03.02 ®ynnameHTatbHas WHPOPMATHKA W

MH(OPMAIIMOHHbBIE TEXHONOrMH, paspaGorannbix B I'OY BIIO «JIoHELIKUIl HAlMOHAIBHBIH
YHHUBEPCHTETY.

PazpaboTuuk:
IIpodeccop kadenprer maTemaTHueckoro ananusa 8 -
¥ 1 epeHIHaNTBHBIX YpaBHEHHIT ?371 tvvi  B.II. 3acraBHeiif

IIporpamma yueGHOM AUCUMIUIMHBI yTBEPK/ICHA HA 3aCEIaHHH Kadespbl MaTeMaTHYECKOro
aHanu3a u MU depeHIHaNbHBIX YpaBHEHHUIT

[Ipotokon Ne 10 ot 09 anpens 2020 r.
3aBenyrommmii kadeapoit k But.B. Bonukos

[IporpamMma  y4eGHONW  IHCHHIIIHHBI onobpeHa  y4eOHO-METONMYECKONH KOMHCCHei
akynbTeTa MaTeMaTUKU U MHPOPMALIMOHHBIX TEXHOIOTHIi
IIpotokon Ne 8 ot «15» anpens 2020 .

%
IIpencenarens yueGHO-MeTOIHYECKOI /
KOMHCCHH (aKyabTeTa JL.U. Censxosa
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1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

VYuebnas aucuuiumHa «MaTteMaTHUeCKUil aHan3 (AONOJHUTENbHBIEC TJIaBbl)» OTHOCHUTCS K
06a30BoH yacTu MpodecCHOHATBHOTO OJIOKA.
ConeprxaHue JUCUUIUIMHBI SBISIETCS JIOTHYECKUM TPOIOJDKEHUEM COACPIKAaHUS TUCIUILINH:
— AunreOpa 1 Hayaja aHalu3a Kypca CpeiHel IIKOJIbI;
— T'eomerpus cpegHen MIKOJIBL.
U GOpMHUPYET OCHOBY U1l OCBOCHMSI JUCLIUIUINH!
— Juddepenuuansubie ypaBHEHUS,
— BpluncnurenbHas MaTeMaTHKA;
— OcHOBBI ecTecTBO3HaHUS ((pu3HKa);
— Teopus BeposiTHOCTEN 1 MaTeMaTUYeCKask CTATUCTHKA,

MeTtoapl ONTUMU3ALMHT U UCCIEIOBAHUE OEPaLIUA.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

02.03.02 dynnamenTtanbHas UHPOpPMATHKA U

Hanpanenune noaroToBku
WH(GOPMAITMOHHBIC TEXHOJIOTUN

[Tpoduns OO6uuit
OO6pa3zoBarenpHas Iporpamma OakanaBpuar
KBanudukarms AxkajeMuyecKkuii bakaiaBp
KonuyecTBo conepkarenbHbIX MOTyIeH 2

Jucuummna 6a30Boii / BapuaTHBHOMN YacTh

. BapuaTtuBHnas yacts npoheccCuoHaIbpHOro 0J10Ka
00pa3oBaTeNbHOIN MPOrpaMMbl

1 Moy IBHBIN KOHTPOIB, | 3aueT B 3 cemecTpe

®opmbl kouTpost (MK, sk3ameH, 3auer N
p p (MK, ’ ) 1 MOxyBbHBINA KOHTPOJIb, | SK3aMeH B 4 cemecTpe

ouHas popma 3aouyHas popma
Mokasaten 00y4deHus oOyueHus
HOpMaAT. YCKOD. HOpMar. YCKOD.
CPOK CPOK CPOK CPOK
KonmuaecTBo 3a4eTHBIX eIHMHHUIL (KPEITUTOR) 6,5 6,5
I'on moaroToBku 2 2
Cemectp 3,4 3,4
KonnuecTBo yacos 234 234
- JTEKIIHOHHBIX 34 32
- IPAKTUICCKIX, CCMHHAPCKUX - -
- 1a00paTOPHBIX 34 32
- CaMOCTOSITEIbHON pabOThI 166 164
B T.4. MHJIMBH]IyaJbHOE 3a/IaHUC - -
HenenbHOE KOJIMYECTBO YacoB, 8 (5,6) 8 (5,6)
B T.4. ayJUTOPHBIX 2 2

3.  OINMHNCAHHUE JUCHUIIJIMHBI

Heau u 3axaun

lIeJlb *q)YH,ZIaMeHTaIH)HaH IoATr0OTOBKA B 00JacTH MaTEeMaTHYECKOIO aHajm3a, OBJIaACHUC
METOJaMH PpCHICHUSA OCHOBHBIX THIIOB 3aJlad 110 MATEMATUYCCKOMY aHAJIM3y; OBJIAACHUC
COBPEMEHHBIM MATCMATHYCCKUM aIllapaTom AJid JTanbHEHUIIEro NCITOJIb30BaHUS B IMPUTOKCHUAX.

3aoauu — Iloxazams BO3MOXXHOCTb HMCIIOIL30BaHUS arrapara MaTeMaTU4YCCKOIo aHaJIn3a
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IIPU PELLIEHUN TEOPETUYECKUX U NPUKIIAHBIX 3a/1a4.

TpeGoBanus K pe3yiabTaTaM OCBOEHHS JAUCHMILIMHBI. [Iporecc M3ydeHHs IUCIUTUTHMHBI
«MaTtemaTH4ecKuil aHau3 (JOMOJIHUTEIbHbBIE TJ1aBbl)» HampaBiieH Ha (OPMUPOBAHUE DIIEMEHTOB
cienyoomux kommereHiuii B coorsercteun ¢ 'OC BIIO JIHP no nampaBieHHio MOATOTOBKH
02.03.02 dynnmameHntanbHas uHDOpMaTHKa W HMHQPOPMAIMOHHBIE TEXHOJOTMM W OCHOBHOM
00pa3oBaTeNbHONW MPOrpaMMBI  BBICIIETO NPO(GECCHOHATIBLHOIO 00pa3oBaHUsl HANpPaBICHUS
noarotoBku 02.03.02 ®dynaameHTtanpHas WHPOpMaTHKa W WHOOPMAIMOHHBIC TEXHOJIOTHH
(ITpoduns: OOmwMiA):

a) oowexkyaromypnuix (OK):

— CIMOCOOHOCTHIO K cCaMOOpraHu3aiuu u camooopasosanuto (OK-7);

0) oowenpogeccuonanvnuvix (OIlIK):

— CIIOCOOHOCTBIO HCHOJB30BaTh 0a30BbIe 3HAHMS ECTECTBEHHBIX HAyK, MaTeMaTHKH U

WH(OPMATUKH, OCHOBHBIC (DaKThl, KOHIEMIUN, TMPHUHIMIBI TEOPHUH, CBSI3aHHBIX C

bynaaMeHTanIbHOM HHPOPMATHKOM U HHPOpMaMoHHbIMU TexHoaorussMu (OITK-1);

8) npogpeccuonanvuvix (IIK):

HAYYHO-MCCJIeI0BATEIbCKAS 1eSITeIbHOCTh:

— CIIOCOOHOCTBIO cOoOMpaTh, 00pabaThIBaTh W HMHTEPIPETHPOBATH JIAHHBIE COBPEMEHHBIX

HAYYHBIX HUCCIIEIOBaHUM, HEOOXOoAUMbIe Ui (OPMUPOBAHUS BHIBOJAOB IO COOTBETCTBYIOIINM

HayuHbIM uccienoBanusam (I1K-1);

—  CIOCOOHOCTHIO  TMOHHMATh, COBEPIIEHCTBOBATh U  MPUMEHSATH  COBPEMEHHBII

MaTeMaTUYeCKuil ammapar, (yHIaMEHTAJbHbIE KOHIENIMM U CHUCTEMHBbIE METOAOJOTHH,

MEXIyHApOAHbIE U MpOo(ecCHOHATBHBIE CTAaHAAPTHl B 001acTH  MH(GOPMAIIMOHHBIX

texuonoruii (ITK-2);

NPOEKTHAS ¥ MPOU3BOACTBEHHO-TEXHOJIOTHYECKas e TeJbHOCTD:

— crnocoOHOCThIO  3((EKTUBHO MPUMEHATH 0a30Bble MaTeMaTUYECKUE 3HAHUS U

MH()OpPMAIIMOHHBIE TEXHOJIOTUU MPU PEIICHUU MPOEKTHO-TEXHUYECKUX U MPUKIAJHBIX 3a]1a4,

CBSI3aHHBIX C Pa3BUTHEM M HCIIOJIb30BaHUEM UH(DOpMannoHHbIX TexHosorui (ITK-6);

B pe3ysibTare nzyuenus y4eOHOH JUCHUILINHBI CTYI€HT J10/I2KeH
3namep:
v’ OCHOBHBIE TIOHSTHS, ONPEIEIEHHUS U CBOUCTBA 0OHEKTOB MATEMATHUECKOTO aHAJIN3a,;
v' (hOpMYIMPOBKM W JIOKa3aTelbCTBA YTBEPXKICHUN, METOALI MX J0Ka3aTejbCTBa,
BO3MOXKHBIE UX CBSI3U M MIPUIIOKEHUS B IPYTHX 00IACTAX MaTeMaTHYECKOTO 3HAHUS
Y JUCIUTIIMHAX €CTECTBEHHOHAYIHOTO COJICPIKAHUS.

Ymemes:

v’ JIOKa3bIBaTh YTBEPXKICHUS MATEMaTHYECKOTO aHAIIN3a;

v/ peliaTh 3aa4d MATEMAaTHYECKOTO aHAIIN3a;

v\ yMETh NPHUMEHATH TOJyYEHHBIE HAaBBIKH B JPYTHX OOJAaCTIX MareMaTHYECKOTO
3HAHUS U AUCIUIUIMHAX €CTECTBEHHOHAYYHOTO COJEP>KaHMUS.

Bnaoemo:

v/ anmaparoM MaTeMaTHYeCKOro aHajIM3a;

v/ MeTOJaMU JJOKA3aTeNbCTBA YTBEPKICHUIA;

v/ HaBBIKAMHU TPUMEHEHHS 3TOr0 B JPYrUX OOJACTAX MAaTeMAaTHYECKOrO 3HAHUS H
JTUCITUTIINHAX €CTECTBEHHOHAYYHOTO COJICPKAHUSI.
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4. COILEPXAHUE JUCHUIVIMHBI U ®OPMbI OPTAHU3AIIUU YYEBHOI'O

ITPOLOECCA

IopsiakoBbIi HOMeP U
TeMa

KpaTKOQ CoaepKaHuE TEMbI

Cooeporcamenvhotii Mooyas 1

Tema 1. UnciaoBbie "
(pyHKIHOHAIbHBIE PSIIbI

CBolicTBa, IPU3HAKU YUCIIOBBIX psA10B. PaBHOMEpHAasi CXOUMOCTb,
IIPU3HAKU, CBOMCTBA, CTEIICHHBIE PsIbI

Tema 2. KpaTHble 1
KPHUBOJIMHEIHbIE
HHTErpaJjibl

Onpenenenue, TeoOMETpUYECKass  MHTEpPIpETalus, CBOWCTBA,
BBIUHUCIICHHE, 3aMEHA IEPEMEHHBIX, IPUMEHEHNE

CoodeprcamenvHulit MoOyns 2

Tema 3. IloBepXHOCTHBIE
HHTErpaJibl

Ornpenenenusi, CBOWCTBA, BBIYMCICHHUE, MPUMEHEHHUS, 3JIEMEHTHI
TEOPUH TTIOJIA

Tema 4. HecoOCTBEHHBIE
HHTErpajbl

Onpenenenus, NPU3HAKA CXOAWMOCTH, MHTETpall C IapaMeTpoM,
paBHOMEpHAsl CXOIMMOCTb; HENPEPbIBHOCTh, HMHTETPUPOBAHUE H
Qg epeHIMpPOBaHUE 110 TApaMeTpPy; HHTETpalibl Diiepa

Tema 5. Paapl u
npeodpa3zoBanune Dypbe

OnpeneneHHﬂ, CBOﬁCTBa, IMPUMCHCHHC.




Temarnueckuii mian

CopepxaTtenbHbIil MOAYIb 1

KoanuecTBo yacoB

Ounas ¢opma o0yuyeHus 3aounas ¢opma o0yueHus
HopmaTuBHbIi YckopeHHblIi HopmaTuBHbIi Y ckopeHHbIH
CPOK 00yYeHHs CPOK 00YUEeHUSA CPOK 00YUeHHs CPOK 00YUYeHHs
B T.4. B T.4. B T.4. B T.4.
« « « «
= | & = | 8 = | & | 8
=) =) = = = =) = =
Haspauus cojepKaTeJbHbIX o | 3 b= o | ® ‘§- S o | ® ‘g = o ‘g S
MojyJieii 1 Tem = | 3 i = | 3 2 = | 3 & = 2
— = & o < < = = & o < < = = & o < < = = & < <
) = R I -~ = | o = R Y - = | o | = e - Z |l o =S| 2= =
o = | E | = | 4 2| 9 = | 2| = | 4 2|l 9| | E| K| 2| a2l =53 | Al A
C) 2| = | e | 5 5| & 2| 2|l s | 5 N - T = T S - O O O O O
) = =y =5 < ) = b=y 5] < ) ' =y 5 < ) ' ) <
5| %] o E > 5| 2| o E > = 2| S| E| = 52| BE| =
] © &R = ] (1= R = ] %=} 3 = ] R =
|l e | S = = - = & 8| & = 2| e | =
=l 5|5 2 =l =55 2 =l 5| 5] & = 5| a
S | § S | 8 S| E S| E
= | E = | E = | 5 = | 2
< = s = S| = S| =
& [P) & 2]
Tema 1. UncioBbie
56 | 8 8 | 40 56 | 8 8 | 40
(GyHKUMOHANBbHBIE PSABbI
Tema 2. KpaTHble U
P 60 | 10 10 | 40 60 | 10 10 | 40

KPHMBOJIHHEIHbIe HHTErPaJibl

Hmozo 116 | 18| |18 80 116 18| |18 80
no cooepacamenvHomy mooyar 1

Tema 3. IloBepXHOCTHBIE

40 | 6 6 | 28 40 | 6 6 | 28
HHTErpaJibl
Tema 4. HecoOcTBEHHDBIE 40 | 6 6 | 28 40 | 6 6 | 28
HHTErpaJibl
Tema 5. Psinbl 1 38 | 4 4 | 30 38 | 4 4 | 30
npeodpazoBanue Pypne

Hmozo

no codepycamensnomy mooyuo 2 | 118 | 16 16 | 86 118 | 16 16 | 86

Bcezo no oucuunnune 234 | 34 34 | 166 234 | 34 34 | 166




5.  METOAUYECKHE PEKOMEHJAIUN IS ITIPOBEAEHMST
JIEKIIMOHHBIX, IPAKTHYECKHUX U JIABOPATOPHBIX 3AHATUHU

TeMbl JIEKIIHOHHBIX 3aHATHH

Ne Konuuecmeo
i Haszeanue memot waCos
1 |Yucnomoii psn, ero cymma. CoiicTBa cxomsmuxcs psaaoB. Heodxomumoe 2

yCIIOBHE CXOAUMOCTH. [Ipr3HaKH CXOJMMOCTH 3HAKOIIOCTOSHHBIX PSI0B.

2 [He3HakonocCTOSIHHBIE PAJbI, IPU3HAKU CXOJIUMOCTH. 2

3 |DyHkumoHanbHBIE — TOCIEAOBATEIBHOCTH W PsAbl, TOTOYEYHAs U
paBHOMepHasi  cxoauMocTb. CBs3b  PaBHOMEPHOW  CXOAMMOCTH  C 2
HEMPEPBIBHOCTHIO, HHTETPUPYEMOCTBIO, T HEPEHIIPYEMOCTHIO.

4 |CreneHHBbIE Psi/ibl, CBOMCTBA, PaANYC U MHTEPBAJI CXOUMOCTH. 2

5 [AnTerpan mo mnapasuienenuneny, CBOMCTBa, BbluucieHHe. MHTerpan mno 2
OrpaHUYEHHOMY MHOKECTBY, CBOICTBA.

6 |[Bbruucienue uHTErpaa no npaBUIbHOMY MHOXKECTBY. 2

7 [3ameHa mepeMeHHBIX B KpaTHOM MHTerpaine Pumana. 2

8 |dmmnua xpuBoil. KpuBonuHEHHBIH MHTErpall IO JJIMHE KPUBOM, CBOWCTBA U 2
(dopMyna BEIYUCIICHHS.

9 |[KpuBosuHEWHHBIM MHTErpag Mo KOOpAMHATaM MU ero (pU3MUeCKUil CMBICII.
CpoiictBa u (¢opmMyna BBIYUCICHHUS. @opmyna I'puna. VYcmous 2
HE3aBUCUMOCTH  KPHBOJIMHEHHOrO  MHTerpaja oT  (opMbel  IyTH
MHTETPUPOBAHUS.

10 |[ToBepXHOCTHBICE HMHTETpajibl IIEPBOTO W BTOPOTO pOJA, BHIYMCICHUE, 2
[PUMEHEHHE.

11 |CkansgpHble M BEKTOpHBIE MOJS U HX XapaKTEPUCTUKHU (IIOBEPXHOCTH
YpOBHS, TPaJAMEHT, IPOU3BOHAS 10 HANPABIEHUIO, AUBEPreHIIMs, POTOP, 4
pabota M nupkymsiuusa). Bunael momneit (6e3BHXpeBoe, MOTEHIHATIBHOE,
COJIEHOUIATbHOE, TAPMOHUYECKOE).

12 |[HecoOcTBeHHBIN WHTETpaJl B Ciydae OECKOHEYHOTO TIPOMEKYTKA:
ONpECICHUE, IPUMEPBI, CBOICTBA, NPHU3HAK CpPAaBHEHHUS, OJTAJOHHBIC 2
MHTETPaJIbl.

13 |AGcomoTHass M YCIOBHas CXOJUMOCTb HECOOCTBEHHOIO HHTerpaja 5
(ompenenenue, cBorictBa). [Ipuznaku cxomqumoctu Abdens u Jupuxie.

14 |CoOGcTBeHHBIN MHTErpai c rapameTpoM (HEeTIPEepBIBHOCTb, 2
UHTETPUPYEMOCTb, TU(PPepeHIINPYeMOCTb, cieacTBue). OyHkiun Diinepa.

15 |Psne1 Oypee. 2

16 [[IpeoOpa3zoBanue dypwe u ero cpoiicrsa. opmyna obparieHus. 2
BCEI'O 34

Tembl 1a0OPATOPHBIX 3aHATHI
Ne Konuuecmeo
i Haszeanue memoi waCos

1 |Yucnosoii psan, ero cymma. CpoiicTBa cxofsmuxcs panoB. Heobxomumoe 2
yCIIOBUE CXOAUMOCTH. [IpU3HaKKU CXOIMMOCTH 3HAKOMIOCTOSIHHBIX PSIIOB.

2 |He3HakomOCTOSIHHBIC PS/IBI, PU3HAKU CXOTUMOCTH. 2




3 |DyHkumoHanmpHBIE  MOCHENOBATEIBHOCTH W PsiAbl, TOTOYEYHAss U
paBHOMEpHasi  CXOAUMOCTh. CBA3b  PaBHOMEPHOW  CXOAUMOCTH C 2
HETPEPBIBHOCTHIO, HHTETPUPYEMOCTBIO, T HEPEHIIPYEMOCTHIO.

4 |CreneHHBbIE Psi/ibl, CBOMCTBA, PaANYC U MHTEPBAJI CXOUMOCTH. 2

5 [AnTerpan mo mnapasuienenuneny, CBOMCTBa, BbluucieHue. MHTerpan 1o 2
OrpaHUYEHHOMY MHOKECTBY, CBOICTBA.

6 |[Boruncienue MHTErpasa o nNpaBUIbHOMY MHOXKECTBY. 2

7 [3ameHa nepeMeHHBIX B KpaTHOM UHTerpasie Pumana. 2

8 |dnmnua xpuBoil. KpuBoauHENHHBIH HHTErpasl O JJIMHE KPUBOW, CBOWCTBA U 2
(opMyna BEIYUCIEHHUSL.

9 |KpuBOJWMHEHWHBIH HMHTETpaJ MO KOOPAMHATAM W €ro (PU3WYECKHil CMBICI.
CpoiictBa u (¢opmyaa BBIYUCICHHS. @opmyna I'puna. VYcmous 2
HE3aBUCUMOCTH  KPHBOJIMHEHHOIO  MHTerpaja oT  (OpMbBl  IyTH
MHTETPUPOBAHUS.

10 |[ToBepXHOCTHBICE HHTETpajibl TEPBOTO M BTOPOTO pOJA, BBIYUCICHUE, 5
[PUMEHEHHE.

11 |CkansipHble M BEKTOPHbBIE MOJSI U HUX XapaKTEPUCTUKH (IIOBEPXHOCTU
YPOBHSI, TPaJIMEHT, IIPOU3BO/IHAS 110 HAIPaBJICHUIO, JUBEPreHLUs, pOTOP, 4
pabota M wupKymsuus). Bunel mnonelr (06e3BuxpeBoe, MOTEHLIMAIBHOE,
COJICHOM1aIbHOE, TAPMOHUYECKOE).

12 |HecoOcTBeHHBIII uWHTErpall B ciay4ae OECKOHEYHOTO0 MPOMEXKYTKa:
onpejesieHue, IPUMEPbI, CBOICTBa, NpPU3HAK CpPaBHEHHUS, OJTAJOHHBIE 2
UHTErpabl.

13 |AGconmioTHass ¥ YCIIOBHash CXOJUMOCTb HECOOCTBEHHOTO WHTerpaia 5
(ompenenenue, cBorictBa). [Ipuznaku cxoqumoctu Abens u Jupuxie.

14 |CobcTBeHHBII WHTErpal c rapaMeTpoMm (HEeTIPEepBIBHOCTb, 2
UHTETrPUPYEMOCTb, TU(PPepeHINpyeMOoCTh, ciaeacTBue). OyHkiuu Diinepa.

15 |Psne1 Oypee. 2

16 [[IpeoGpa3zoBanue dypne u ero coiicrsa. opmyna obparieHus. 2
BCEI'O 34

6. METOJAMYECKHUE PEKOMEHJALIMU 11O OPTAHU3AIIUN
CAMOCTOSITEJBHOMN PABOTHI CTYJIEHTOB
Opranuzanmus caMocTosITeIbHOI PadoThl CTYIEHTOB
Ne Konuuecmeo
i Has3zeanue memut wacos

1 |Yucnosoii psan, ero cymma. CpoiicTBa cxoismuxcs paaos. Heobxomumoe 10
yciioBuE cXOAUMOCTH. [IpU3HaKH CXOMMOCTH 3HAKOIIOCTOSIHHBIX PSIJIOB.

2 |He3HakomOCTOSIHHBIC PS/IBI, PU3HAKU CXOTUMOCTH. 10

3 |DyHKUHMOHANBHBIE — TOCIEAOBATETBHOCTH W PSABI, TIOTOYEYHAs W
paBHOMEpHass  cXoguMocTb. CBs3b pPaBHOMEPHOM  CXOAUMOCTH € 10
HENPEPHIBHOCTHIO, HHTETPUPYEMOCTBIO, TP PEepeHIupyeMOCThIO.

4 |CreneHHBIE Psi/ibl, CBOMCTBA, PAANYC M HHTEPBAJI CXOUMOCTH. 10

5 [UAnTerpan mo mnapasuienenuneny, CBOWCTBa, BbluucieHue. VHTerpan mo 8
OrpaHMYEHHOMY MHOKECTBY, CBOICTBA.

6 |[BerumcieHne WHTErpasa 1mo MpaBUIEHOMY MHOXKECTBY. 8




7 |3ameHa mepeMEeHHBIX B KpaTHOM uHTerpaine Pumana. 8

8 |dnuua xpuBoil. KpuBoauHeHHbIH HHTErpasl 1O JJIMHE KPUBOW, CBOHCTBA U 8
dbopMyIia BEIUMCICHHUS.

9 [KpuBonuHeiHBIH MHTErpan Mo KOOpAMHATAM M €ro (hU3MYECKHl CMBICIH.
CpoiictBa u (opmyrna BBIYHCICHUS. ®opmyna I'puna. VYcioBus 8
HE3aBUCUMOCTH  KPHUBOJIMHEMHOro  HMHTerpaja oT  (GOpMbl  IIyTH
MHTETPUPOBAHUS.

10 [[ToBepXHOCTHBIE HHTErpajbl MEPBOIO M BTOPOrO poOJAa, BBIUUCICHUE, 14
[IpUMEHEHUE.

11 |CxansipHble M BEKTOpHBIE MOJISI U HUX XapaKTEPUCTUKH (IIOBEPXHOCTU
YpOBHS, TPAJAMEHT, IPOU3BOHAS MO HANPAaBICHUIO, AUBEPreHIIMS, POTOP, 14
pabota W nupKymsiuusa). Bunmel moneit (6e3BUXpeBOe, MOTEHIUAIBHOE,
COJICHOUIATbHOE, TAPMOHUYECKOE).

12 |HecoOcTBeHHBIM HWHTErpal B cllydae OCCKOHEYHOTO IMPOMEXKYTKA:
omnpeliesieHue, NpPUMEpPbI, CBOWCTBAa, MPU3HAK CPaBHEHUS, STAJTOHHbIC 9
WHTETPaJIbI.

13 |AGconmoTHass © YCIIOBHasi CXOJUMOCTb HECOOCTBEHHOTO UHTerpasa 9
(onmpenenenue, cBoiicta). [lpusnaku cxogumoctu Abens u Jupuxie.

14 |CobcTBeHHBII MHTErpai c apamMeTpoM (HEeTIPEPBIBHOCTb, 10
WHTETPUPYEMOCTh, T PepeHupyeMocTh, cieactaue). OyHkiuu Jiepa.

15 [Psnb1 @ypee. 15

16 [[IpeoGpazoBanue Pypre u ero cpoiictBa. @opmyia oOparieHusl. 15
BCEI'O 166

7. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOYHOM ATTECTAIIMA

1. Yucnosoii psn, ero cymma. CoiicTBa cxonsaumxcs panoB. HeoOxomumoe ycioBue
cxonuMocTH. [Tpu3HaKku CXOAMMOCTH 3HAKOMTOCTOSTHHBIX PSIIOB.

2. He3HakomocTOSIHHBIE PSIbI, TPU3HAKU CXOAUMOCTH.

3. DOyHKIWOHAIBHBIC IOCIIEOBATCILHOCTH W PSAABI, IOTOYEYHAS W pPaBHOMEpPHAs
CXOJIUMOCTb. CBs3b PaBHOMEPHO CXOJIMMOCTH c HETMPEPBIBHOCTHIO,
MHTETPUPYEMOCTBIO, TUPHEPEHIIUPYEMOCTHIO.

4. CreneHHBIE PSIbI, CBONCTBA, PAANYC U MHTEPBAI CXOUMOCTH.

5. HHrerpan no napasuienenuneny, CBOMCTBa, Biuncienne. uTerpan no orpaHu4eHHOMY
MHO€ECTBY, CBOMCTBA.

6. Brruuciienue uHTErpaa Mo MPaBUIBHOMY MHOKECTBY.

7. 3ameHa mepeMEHHBIX B KpaTHOM HHTerpaie Pumana.

8. HmuHa xpuBoil. KpuBonmHEWHBII MHTErpai MO JJIMHE KPUBOW, CBOWCTBA M (hopmyna
BBIYHCIICHUS.

9. KpuBonmHEWHBI MHTETpal MO KOOpAWHATaM W ero (u3myeckuit cmbici. CBOICTBAa U
dopmyna Beruucienus. dopmyna ['puHa. YciaoBHUS HE3aBHCHUMOCTH KPUBOJIHMHEWHOTO
UHTETpasia oT HOPMBI IyTH UHTETPHUPOBAHUS.

10. [ToBepXHOCTHBIE HHTETPAJIBI IEPBOT'O U BTOPOTO POJIa, BEIYUCIICHHUE, TIPUMEHEHUE.

11. CxansipHble ¥ BEKTOPHBIE TIOJISI U MX XapaKTEPUCTUKHU (IOBEPXHOCTU YPOBHS, TPAIHEHT,
MPOM3BOJHAS TI0 HANPABJICHHUIO, TUBEPIEHITUS, POTOpP, padoTa W IUPKYJALH). Busr
noJei (6e3BUXpeBoe, MOTEHIIMATBLHOE, COJIEHOUAIbHOE, TAPMOHUYECKOE).

12. HecoOCTBEHHBIM HMHTErpal B cliydae OCCKOHEYHOTO MPOMEXKYTKA: OIpeIeICHHE,
MpUMEPBI, CBOMCTBA, TPU3HAK CPABHEHUS, ITAIIOHHBIE UHTETPAJIbI.

13. AGcomoTHAsT W YCIOBHAs CXOJMMOCTh HECOOCTBEHHOTO WHTETpayia (OmpeeicHue,

cBoiictBa). [Ipu3Haku cxogumoct Abens u Jupuxiie.



14. CoOCTBeHHBIM HWHTErpal C mapamMeTpoM (HEHMPEepbIBHOCTb, HHTETPUPYEMOCTb,
g depeHpyeMocTs, caenctaue). Oynkun Diinepa.

15. Psagwr @ypee.

16. [IpeoOpazoBanue Dypre u ero cBoicTBa. DopmMya odpalieHus.

8. OBPA3ZEL MOAYJIBHOI'O KOHTPOJIA

MonynbHbII KOHTPOJIb IIPOBOJUTCS. B KOHIIE KaXJI0I0 CEMECTpa 10 BOIPOCAM K IPOMEKYTOUHOU
arrectaiuu (Ne 1-9 ms Tpetbero cemectpa u Ne 8-16 mst yerBepToro cemectpa). buner comepxur
1 Teoperndeckuii Bompoc 6e3 qoKa3aTeabCcTBa U 3 3a4a4H.

rOY BIO «IOHELIKUI1 HALIIUOHAJIbHbI YHUBEPCUTET»
@dakynbTeT MaTeMaTUKH U MH(POPMAITMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomosxu.:  02.03.02 ®ynnamentanbHas nHOpMATHKA U HHPOPMAITHOHHBIE

TEXHOJIOTUHU
Ilpogpunn:
Ilpoepamma nooecomosku. OakanaBpuar
Cemecmp TpeTuit
Yuebnas oucyuniuna MareMaTuuecKuii aHaJIU3 (JIOMOJIHUTEIIbHBIE TJIaBbI)

MOAYJIbBHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
1. 3ameHna nepeMeHHBIX B KpaTHOM MHTerpasie Pumana.

. N, T
2. Haiitn 061aCTh CXOAUMOCTH Ztg —(x+ )%
n=0

3. IlpencraBuTh IBOMHOW HHTETpa 'U f(x;y)dxdy B Bume nosropHbIX (06a Ciydas), riae
G

muokectBo G orpanmueno kpusbivu: Y2 = X+12x =y —1

4. BEIYHCITHT 06BEM Tela, OTPAHMYEHHOTO TTOBEPXHOCTAME Z° = X +4y?;z =1

YTBepk/IeHO Ha 3acelaHUM Kadenpsl MaTeMaTHYecKoro aHaimza U AudQepeHnnanbHbIX
ypaBHEHUM, TPOTOKOJ Ne OT «__» 20 1.

3aBeayromuit kadeapoit
IIpenonasarens

KpuTepnu OH€eHUBAHUA MOAYJBHOI0 KOHTPOJA

Homep 3a0anusn Koauuecmeo oannoe
1-4 20
Bcezo 80

9. OBPA3EIl DK3AMEHAIIMOHHOTI'O BUJIETA

DK3aMeH MMPOBOAUTCS B UCTBEPTOM CEMCCTPC IO BOIIPpOCaAM Ne 8-16 k HpOMC)KYTOHHOﬁ aTTeCTaluu.
buner COACPIKUT 2 TCOPCTUUCCKHUX BOIIpOCa U 3 3aJadyu.
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rOY BIIO «JIOHEIIKUI HAIIMOHAJIbHBIN YHUBEPCUTET»
®dakyapTeT MaTEMaTUKU U MHGOPMAITMOHHBIX TEXHOIOTHI

Hanpaenenue noocomosxu:  02.03.02 dyngamentanbHas nHpopmaTuka 1 HHGOPMaIMOHHbIE

TEXHOJIOTUHU
Ilpoghuns:
IIpoepamma noocomosxu: OakanmaBpuaT
Cemecmp 4eTBEPTHIN
Yuebnas oucyunnuna Matemarnueckuii aHau3 (JOMOJTHUTEIbHBIC TJIaBbI)
BWJIET Nel

1. ®opmyna ['puHa. YcioBusi HE3aBUCUMOCTH KPUBOJIUHEHHOTO HHTETpaia OT (hOPMBI ITyTH
WHTETPUPOBAHUSL.

2. CoOCTBEHHBIN HHTETpaJ ¢ TapaMeTPOM (HEITPEPBIBHOCTh, HHTEIPUPYEMOCTb,
muhhepeHIPYyEeMOCTb, CISICTBHE).

3. SBnsieTcs M BeIpaKeHUE Xy2 dX+Xy3 dy monsbIM 1uddepeHnaToM HeKOTOpoi GyHKIMK U U
€CJIU J]a, TO HAWTHU ATY (PYHKIIHIO.

4. Berauciuts rot(rot(a)), roe a=(exp(z), exp(x), exp(zy)).

5. MccnenoBath Ha CXOQMMOCTD IO OTIPEICICHUI0 HECOOCTBEHHBIN HHTET Al

\int_{2}+\infty} x/(1+x%)* dx

VTBepKJI€HO Ha 3acelaHuM KadeIpbl MaTeMaTHYecKoro aHaiusza U AuddepeHnnanbHbIX
ypaBHEHUH, TPOTOKOI Ne OT « » 20 1.

3aBenyromuii kadeapoit
DK3amMeHaTop

Kpumepuu OUeHUueBanus IK3amena

Homep 3a0anusn Konuuecmeo oannos
1-5 20
Bcero 100

10. KPUTEPUU OLIEHUBAHUSA

ITo xypcy mpeamnosaraercsi IpoBeIeHHE MPOMEXKYTOUHOH aTTecTaluud B BUAE MOJYJIBHOIO
KOHTPOJISI, BRITIOJTHEHU ST WHANBUYAIEHOW pabOTHI M DK3aMeHa. JK3aMEH CHAI0T CTYJCHTHI C IEJbI0
MOBBIIIEHUS pEUTHHTA.

Pacnpeodenenue b6annos, Komopvie Mo2yn noay4ums cnyoeHntvl
6 npoyecce u3yueHus OUCUUNIUHbBL

OprannzannoHHO CPC Bcero
yueOHas paboTa NuauBunyansnas MoayabHBIA KOHTPOJIb
cTyaenTa (padoTa B |paGora (momMammue
Ay/IUTOPUH) 3a1aHUA)

Max 10 6antoB max 10 6amtoB max 80 OamoB 100 6amtoB
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IlIxana coomeemcmeusn 617108 HAUUOHAILHOU WIKATIE

Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM IKAaJie Ouenka no
no mxkase | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM
ECTS HIKaJIe HKaJe (3a4er)
A 90-100 5 (OTIM4YHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopo11o) 3a4TEHO
D 70-74 3 (YyIOBJIETBOPHUTEIBHO) 3a4TEHO
E 60-69 3 (yIIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBIIETBOPUTEIHHO) HE 3a4TEHO

C BO3MOXXHOCTBIO ITOBTOPHOU CHA4YH
0-34 2 (HeyIOBIIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOU ClIa4y¥l IPHU YCIOBUU
00s3aTeNIbHOr0 Habopa JOMOJHUTENbHBIX OAJJIOB

11.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TIPOLIECCA

.HGKLII/IOHHI)IG " INPAKTUYCCKHUE 3aHATHA MMPOBOAATCA B ayAUTOPUAX, OCHAICHHBIX JOCKAMH,

napTamMu.
12.  PEKOMEHJIOBAHHAS JIUTEPATYPA
Koa-Bo Hanuuymne
Ne IK3EMILIAPOB | 3JIEKTPOHHOMH
HaumenoBanue
n/n B Ou0JIMoTeKe BEpPCHHU B
JdonHY IbC
OcHognasa n1umepamypa
1. KynpsBues, Jles /1. Kypc Mmatemarnueckoro ananusa: B 3
T.. [YueO.nn8 ¢u3.-mar. ¥ MHXK.-QU3. ClEHUATLHOCTEH
By30B]. T. 1,2,3 / JI. 1. Kyapssies. - 2. uza. - M. :Beicm. 80+92+112
mK., 1988
2. COopHUK 3a/1a4 IO MATEMAaTHYECKOMY aHaTH3Y:
[Vueb6.mocobue At MHXK.-TEXH. ClIeUaTIbHOCTEH BY30B].
T. 1,2,3/JI. . Kynpsieues, A. 1. Kyracos, B. . Uexmos, | 55+201+96
M. U. llIa6ynuH ; [lox pexn. JI. . Kynpssuesa. - M. :
Hayka, 1984-2003
Jonoanumensvnasn numepamypa
3. ®uxtenronsl, I'. M. OCHOBBEI MaTEeMaTHYECKOTO aHAIU3a:
VY4yeOHuk ans  MexaH.-MaT. ¢ak. Troc. YH-TOB H
109+101
yuae0.mocobue st pus.-mat. ¢ak. nex. uH-ToB : B 2 T. /
I'. M. ®uxTtenronsl. - 5. u3a. - M. : Hayka, 1968.
4, Hemunosuy, b. I1. CoopHUK 33724 U yIPAKHEHHH 110
MaTeMaTHYeCKOMY aHainu3y: yueO.nmocobue it By30B / b. 173

I1. lemunoBuu. - M.: ACT: Actpens, [2009]. - 558 c.

13.

NHP®OPMALIMOHHBIE PECYPCBbI

KoncnekTrl J'IGKIIHffI, TEKCTbI HWHAWBUAYAJIBHBIX 3a11aH1/1171, KHUTH B DJJICKTPOHHOM BHUIAC
HaxojsaTcs 1o cebuike: https://sites.google.com/site/gruppamatfak/

http://eqworld.ipmnet.ru/ru/library/mathematics.htm
MaTE€MAaTHKE,

—y4eOHHKM U Jpyrue KHUTH 110
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http://ilib.mccme.ru/ —uarepuer-6nbimoreka Butamus ApHoibaa;
http://techlibrary.ru/ —rexaunueckast 6GuOIMOTEKA,;

http://donnu.ru/science/journals  —nayunsie  kypHamel [OY  BIIO  «JloHeukwii
HAIMOHAILHBINA YHUBEPCUTETY,

http://mondnr.ru/ — MunucrepctBo oOpasoBanus u Hayku Jlonerkoit Hapomnoi
pecnyOnuKy;

http://resobrnadzor.ru/ — Pecnybiukanckas ciyk0a 1O KOHTPOJIKO M Haa3opy B cdepe
00pa3oBaHMs U HAYKH;

https://miktex.org/ — odunuansHBIi calT CBOOOAHO PACIPOCTPAHAEMONW HACTOIBHOM
n3gaTeanLckoi cucreMsl MiKTeX;

https://www.sumatrapdfreader.org/free-pdf-reader.html — caitr Sumatra PDF;
http://www.winedt.com/ — odunmanbHelii caiiT TekcToBOro peaakropa WinEdt;
https://inkscape.org/ — odunHanbHBIICAHT CBOOOJAHONO HHCTPYMEHTAa sl paboOThl ¢
BEKTOPHOI1 rpadukoii Inkscape;

https://www.wolframalpha.com/- caiit mpoekra WolframAlpha;
http://old.exponenta.ru/soft/Maple/Maple.asp — o6pa3oBarenbHblil pecype o Maple.

14. ITPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kxoprioparuBnas nunen3us JOHHY Ne 46484614);

2. MicrosoftOffice (kopnoparusnas nunen3us JOHHY nunensust No 46472919);

3. MicrosoftVisualStudio (nmmuensust mporpammbel DreamSpark st BeicIinxX y4eOHBIX
3aBEICHUN);

4. Jluuensun GPL, Apache, BSD mns cBobogHOoro mporpammuoro obecrieuenus: FreeLab,
Scilab, R Studio, Python, Eclipse, FreePascal, TriesMode, Prolog, AntuBupyc Kacnepckoro,
LinuxFedora, LibreOffice, AdobeAcrobatReader, xPDF, Blender, KOMIIAC-3D LT, Paint.NET,
Gimp.

Pabouas nporpamMmMa paccMOTpeHa U NepeyTBEPIKICHA Ha 3aCeJaHUU
¢ u3MeHeHusIMU (0e3 n3meHnenui) Ha 20 TOI.

[TpoTokom Ne OT « » 20 T.

3aBeayromuit kKadeapoit

Pabovas mporpamma paccMOTpeHa U IepeyTBepiKIeHa Ha 3acelaHIH
¢ u3MeHeHusIMu (0e3 n3menenuit) Ha 20 TO/I.

ITporoxoi Ne 0T « » 20 T.

3apenyrouuii kadeapoit

Pabovast mporpamma paccMOTpeHa U IepeyTBepK/IeHa Ha 3acelaHIH
¢ u3MeHeHusIMU (0e3 n3meHnenuit) na 20 roj.

ITporoxo Ne 0T « » 20 I.

3aBenyrouuii kadeapoit




