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MATEMATHKA
Psaabl u nuddepeHuaIbHbIC YPABHEHUS

pabouasi mporpamMma JUCIUILIUHBI (MOIYIIs)

3akperuieHa 3a kadeapoii Du3NKo-MaTeMaTHYecKne TUCHUILTHHBI
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Hamnpasnenus moarorosku 15.03.02 "TexHonorndyeckre MamuHel 1 00opynoBaHue"
IIpoduns noarorosku "MeTamuypruueckiue MaIiiHbl B 000pynoBaHue"

Kpamu¢puxkarus Oakanasp
dopma oOydeHHs ouHast
O61ast TpynoeMKOCTh 33ET
YacoB 1o y4eOHOMY IJIaHy 108 Bunbl koHTpONST B cemecTpax:
B TOM YHCIIE! 3a4eTHl 2
ayJAUTOPHBIE 3aHATH 48
CaMoCTOsATeIbHAs paboTa 42
4acoB Ha KOHTPOJIb 18

Pacnpene.ﬂeﬂne HYaCoB JUCHMIUIMHBI 110 ceMeCTpaM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Hroro
Henens 16
Bun 3ansuii vir | po | vo PII

Jlexiuu 16 |16 |16 |16
IIpaxruueckue 32 132 |32 |32
B ToMm umncne uHT. 8 8 8 8
Uroro ayn. 48 |48 |48 |48
KonrakrHas pabora |48 |48 |48 |48
Cam. pabota 42 |42 |42 (42
Yacel Ha KOHTPOJIb 18 |18 |18 |18
HUrtoro 108 [ 108 | 108 | 108




IIporpammy cocraBun(u):

Cm.npenoo Bazomeoosa Y. M.

CoracoBaHoO:

K.p-m.H npopecop Llucanyeoe C.X.

Paboyas mporpamMMa TUCIUILIHHBL

Psansl u nuddepenunanbubie ypaBHeHUs!

paspaborana B cootBercTBuu ¢ PI'OC:

®DenepanbHbI TOCYAapCTBEHHBIN 00pa3oBaTeIbHBINA CTAHAAPT BBICIIEr0 00pa30BaHUs MO HampaBiIeHHIo ToAroToBku 15.03.02
TEXHOJIOTMYECKUE MAIINHBI 1 OBOPYJIOBAHUE (ypoBeHs OakanaBpuara) (mpuka3 MuHoOpHayku Poccuu ot
20.10.2015 . Ne 1170)

Pabouas nporpamMma onoOpeHa Ha 3aceqaHun Kadeapbl
Du3NKo-MaTeMaTHYeCKHe AUCIUILIHHBI

IIpotoxoin ot 02.06.2021r. Ne 8
Cpoxk neiictBust mporpammsbl: 2021-2022 yu.r.
3aB. kadenpoit k.p-m.H,mpoddecop,luramyros C.X.



Buzuposanue PII/] 19 ucnojiHeHusi B o4epeIHOM Y4eOHOM roay

K.@-M.H,mpoddecop,ITuramyros C.X. o 2022 r.

Pabouas mporpaMma mepecMoTpeHa, 00CyKaeHa 1 0100peHa JIIst
ucnosHeHus B 2022-2023 yyeOGHOM roy Ha 3aceqaHuu Kadeapbl
Du3NKo-MaTeMaTHYeCKHe TUCIUILITHHBI

[Iporokonm ot 2022r1. No
3aB. kadenpoii k.¢p-M.H,mpoddecop,Ilnuramyros C.X.

Buzuposanue PIIJ] 119 ucnojiHeHus: B o4epeHOM Y4eOHOM roay

K.@-M.H,mpodpecop,uramyros C.X. o 2023 1.

Pabouas mporpamma nepecMoTpeHa, o0CyKaeHa U ojo0peHa is
ucrondeHus B 2023-2024 yuebHoM roay Ha 3aceqaHun Kadeapsl
dusnko-MmareMaTnyeckme JUCHUIIMHBI

IIpotokonm ot 2023r. Ne
3aB. kKadenpoit k.p-m.H,mpopdecop,luramyros C.X.

Buzuposanue PIIJ] 115 ucnojiHeHUs1 B ouepeTHOM Y4eOHOM roay

K.p-m.H,mpoddecop,Iuramyros C.X. o 2024 1.

PaGouas nporpamma nepecMoTpeHa, oOCyKIeHa U 0100peHa st
ucnoyiHeHus B 2024-2025 yyeOHOM TOY HA 3aceNaHu Kaheapsl
Pdu3uko-MareMaTH4YecKHe AUCHMILINHDBI

[Ipotokonm ot 2024 1. Ne
3aB. kadeapoit k.¢p-m.H,npopdecop,luranyros C.X.

Busuposanue PII/] 1151 ucniojiHeHUsI B 04epeTHOM Y4eOHOM roay

K.-m.H,mpoddecop,Huramyros C.X. o 2025 T.

Pabouas nmporpaMma nepecMoTpeHa, 006cyxaeHa u 0100peHa ass
ucnosHeHus B 2025-2026 yuyeOHOM Toy Ha 3aceNaHuu Kaeapsl
Du3UK0-MaTeMaTHYeCKHe THCHHIITHHbBI

[Iporokom ot 2025r1. Ne
3aB. kadenpoit k.¢-m.H,npopdecop,luranyros C.X.



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | bopmupoBaHue HEOOXOANMOTO YPOBHS MaTEMaTHIECKOH IOATOTOBKH AL OBJIAICHUS U IIOHUMAHUS PYTHX
MaTEMAaTUYECKUX JUCLUUILINH;

1.2 | momy4yenue 6a30BbIX 3HAHHN U ()OPMUPOBAHME OCHOBHBIX HABBIKOB IO psAAaM U AudQepeHInaIbHBIM ypaBHEHHAM,
HEe0oOXOJUMBIX JUISl PEIICHUS 3a/1a4, BOSHUKAOIIUX B MPAKTHYECKOH JIeITETbHOCTH COOTBETCTBYIOIIETO HAIPABICHUS
HOATOTOBKH.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazgen) OOIT:

b1.5.08

2.1 | TpeGoBanus K npeaBapuTeIbHOI MOATOTOBKE 00yYal0IIerocs:

2.1.1

MaremaTuuyeckuii aHaju3

2.1.2 | AHanuTndeckasi reOMeTpHs U JTMHEHHas anreopa

2.2 ]_II/IC].II/[IIJH/IHBI H NMPAKTUKH, A1JIFA KOTOPBIX OCBOCHHUE JTAHHOM M CIUTIJTHHBI (MOZ[yJIﬂ) HE00XO0IUMO KaK

npeaniecTBywniee:

221

MaremaTtuueckuii aHaju3

222

dusuka

223

Xumus

2.2.4 | Teopust BepOsTHOCTEH U MaTeMaTHUYeCKasi CTAaTHCTHKA

225

Texmonorus KOHCTPYKIUMOHHBIX MAaTCpHAJIOB

2.2.6 | MarepuanoBeneHue

227

CrennaBbl METAJUIOBEICHUS

3. KOMIIETEHIIMA OBYYAIOIIETI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUTIJTUHbI

(MOJYJIS)

OIIK-1: cnocoOHOCTBHIO K l'[pHOﬁI)ETEHl/IlO ¢ 00JIBIIOH CTENEHbI0 CAMOCTOSITEILHOCTH HOBBIX 3HAHUH C MCII0JIb30BaHHEM

COBpEeMEHHBIX 00pa30BaTeILHBIX M HH(GOPMAINOHHBIX T€XHOIOTHI

3Harh:
VYpoBens 1 | hyHIaMeHTaIbHBIC OCHOBBI PAOB U AU PEpeHIIANBHBIX ypaBHCHUH (OCHOBHBIC MOHSTHS, CBOMCTBA, METObI).
YpoBeHb 2 | OCHOBHBIE THITBI U OCOOEHHOCTH MOJEJEH; ClIOCOObI MOAEIMPOBAaHUS MPH MOMOIIHN PAIOB U AU depeHIrnanbHbIX
YPaBHEHHI.
VYpoBeHb 3 | METOIBI TEOPETHUESCKOTO UCCICAOBAHMUS C IPUMEHEHHEM atIapaTa psaaoB U Au(GepeHIaTbHBIX YpaBHCHHH;
0COOCHHOCTH YHCICHHBIX METOIOB, UCIOIB3YEMbIX IIPH PEIICHUH 3aad.
Ymern:
YpoBeHb | | IPUMEHATH OCHOBHBIE METO/IBI HCCIICOBAHUS PSAIOB U penieHs Au( hepeHIanbHBIX YpaBHEHHH B paMKax
JUCIUIUINHBI U TS PEIICHUs] OCHOBHBIX MPO(eCcCHOHATBHBIX 3a4au.
VYpoBeHb 2 | co3maBaTh U IPUMEHSATH MOJIEIH IIPH IIOMOIIH PsIIOB U i dhepeHInaIbHbIX YpaBHEHUI B TpodecCHOHAIBHOM
JEATETbHOCTH.
VYpoBeHb 3 | IPUMEHATH METO/IBI TEOPETHUECKOTO MCCIICIOBAHIS C IPUBJICUCHHUEM allapaTa paoB U andhepeH-IHaTbHBIX
ypaBHEHUI B IPOGeCCHOHANBHON IESTEIBHOCTH.
Baanern:
VYposeHs | | HaBBIKAMH HCIIOJIB30BAHUS amMapaTa pAaoB U AU GepeHINaNbHBIX YPaBHEHHHN NIPH PEIICHUH 33134 B paMKax
JUCIUIUINHBL.
VYpoBeHs 2 | HaBbIKaMH BbIOOpa HanboJee 3G HEKTUBHBIX METOI0B TEOPUH PANOB U AN PEpeHIIMAIBHBIX YPaBHEHHH U NX
TIPUMEHEHUS [TPY U3YIEHHUH TTOCIICYIONIIX TUCIUIIINH.
VYpoBeHb 3 | HaBBIKAMH TEOPETHIECKOTO ¥ MPAKTHUECKOTO aHAIIN3a, C UCIIOJIF30BaHUEM allapaTa TEOPUH PIJI0B U
nuddepeHIanbHBIX ypaBHEHHH IPH PEIICHNH MPOQECCHOHANBHBIX 3a/1a4 (IOCTPOSHHE MOJIENIeH, NX
HCCIIEN0BAHUE U aHAIU3).

OIIK-4: noHuMaHueM CYIIHOCTH U 3HAYeHHs1 MH(POPMALMH B PA3BUTHH COBPEMEHHOI0 00111eCTBa, CIIOCOOHOCTHIO MOJIY4YaTh
U 00padarbIBaTh HHPOPMALUIO U3 PA3IHYHBIX HCTOYHUKOB, FTOTOBHOCTHI0O HHTEPIPETUPOBATD, CTPYKTYPHPOBATh U

odopMiIATH HHPOPMALHIO B JOCTYITHOM UISI APYTHX BHJE

3Harh:
VYposens | | pyHIaMeHTaIbHBIC OCHOBEI PA0B U AU(GepeHIMaNbHBIX YpaBHEHHH (OCHOBHBIC IOHATHS, CBOHCTBA, METOIBI).
VYpoBeHb 2 | OCHOBHBIE THITBI 1 OCOOEHHOCTH MOJIeTIeH; CIOCOOBI MOJETMPOBaHMS TP HOMOIIHX PSAAOB U TU(depeHnnaIbHbIX
YpaBHEHMI.
YpoBeHb 3 | METOIbI TEOPETUUECKOTO UCCIEAOBAHNUS C IPUMEHEHHEM aNmnapaTa psaaoB U AudepeHIanbHbIX ypaBHEHHIH;
0COOEHHOCTH YHCIICHHBIX METOIOB, HCIIOJIb3YeMBIX TIPH PELICHNUH 3a/1ad.

Ymerb:




Yposens |

MIPUMEHSATHh OCHOBHBIE METOIBI HCCIEIOBAHNUS PSIOB U perieHus AudQepeHInalbHbIX YPAaBHEHUI B paMKax
JMCLUITIMHBI U ISl PEILIEHHs] OCHOBHBIX NMPO(ECCHOHAIBHBIX 3a/1a4.

VYpoBeHs 2 | co31aBaTh U IPUMEHSATH MOJIEIH IIPH IIOMOIIH PSIIOB U i dhepeHInaIbHbIX ypaBHEHUI B TpodecCHOHAIBHON
JESITENBHOCTHY.

VYpoBeHb 3 | IPUMEHATH METO/IBI TEOPETHUECKOTO MCCIICIOBAHNS C IPUBJICUCHUEM aNmapaTa pAaoB U AndhepeHIHanbHbIX
yYpaBHEHHI B IPOPECCHOHANBHON AEATENbHOCTH.

Baaners:

VYpoBeHb | | HaBBIKAMH UCIIONIB30BAHUS amNapaTa psaoB U AU depeHIanbHbIX ypaBHEHUH IPY PEIICHUH 3a1ad B paMKax
JUCLUIUIAHBL.

VYpoBeHs 2 | HaBbIKaMH BbIOOpa HanboIee 3 (HEKTUBHBIX METOI0B TEOPUH PANOB U AN PepeHIINAIBHBIX YPAaBHEHHN H HX
NIPUMEHEHUS IPU U3Yy4EHUH MOCIEYFOINX JUCLUILINH.

YpoBeHb 3 | HABBIKAMU TEOPETUYECKOTO U IIPAKTUUECKOTO aHAJIN3a, C UCIIOJIb30BAaHUEM allllapaTa TEOPUH PSIoB U

HUCCIIEJOBAHUEC U aHanm) .

IuddepeHInaIbHBIX YpaBHEHUH PHU pellieHNH Tpo(QecCHOHANBHBIX 3aa4 (TIOCTPOEHHE MOJENeH, HX

B pe3yabTare 0CBOCHU NTUCHUIIIMHbI 06yqa1011m17wﬂ JOJIKECH

3.1 [3nars:
3.1.1 | dysmaMeHTaNBHBIE OCHOBHI PANOB 1 Au(epeHInaIbHbIX YpaBHeHNH (OCHOBHBIE TIOHSTHS, CBOMCTBA, METOMbI);
3.2 [ Ymern:
3.2.1 | mpUMEHATH OCHOBHBIC METOIBI HCCICAOBAHUS PSIOB M PEIIeHHs TU(PepeHInaTBHBIX YPABHEHUH B paMKaX JUCIUTUTIHEL
1 JUTS PeIIeHUs] OCHOBHBIX IPO(ecCHOHATBHEIX 3a/ad;
3.3 | Baaners:
3.3.1 | HaBBIKAMH KCIIONIB30BAHMS ariapaTa psaoB U AU GepeHInaIFHBIX YPaBHEHUI IIPU PEeIIeHNH 3a/1a9 B paMKax
JTUCIUTUTAHBL;
4. CTPYKTYPA U COAEP KAHUE JUCHUITJIMHBI (MOIYJIS)
Kon HanmeHnoBanue pa3jesioB u TeM /BU] Cemectp | Yacos | Komneren- | Jlureparypa | Hure | Ilpumeuanue
3aHATHSA 3ansiTus/ / Kype 00707 PaKT.
Paznen 1. Paabi

1.1 Ormpenenenre YUCIOBOTO Psija. 2 2 OIIK-1 JI1.2J12.3 1
CxoaumocTs 1 cymma psana. CBoicTBa OIIK-4 D1 52 D3 28
psna. Psanx reomeTpryueckoit MporpeccuH.

Heo6xoaumslil mpu3HAK CXOAUMOCTH
YHUCIOBOTO pAfa. JlocTaTouHble MPU3HAKA
CXOJIMMOCTH YHMCIIOBBIX PSIOB.
Tlapmorngeckuii pan. /JIex/

1.2 HccnenoBanue cX0aMMOCTH YHCIOBBIX 2 2 OIIK-1 JI1.1J12.2J13. 1
PSIOB C MOJIOKUTEILHBIMU YWIEHAMH IO OIIK-4 2
JIOCTaTOYHBIM MPU3HAKAM 213233 38
cxomumoctu /Tlp/

1.3 3Haxouepenyromuil psa. IlpuszHak 2 2 OIIK-1 JI1.2J12.3 0
JlefiOHMIa. 3HAKOIIEPEMEHHBIH PAIBL. OIlK-4 01323338
JocTaTouHbli NpUHAK CXOAUMOCTH
3HAKOIepeMeHHOTO psina. /JIex/

1.4 3nakouepenyrouuii psa. [Ipusnak 2 4 OIIK-1 JIT.1J12.2J13. 0
JletiOHHIA. 3HAKOIIEPEMEHHBIH PAIBL. OIIK-4 2
JlocTaTo4HbII IPUHAK CXOJIUMOCTH D152 D3 28
3HaKornepeMeHHoro psina. /TIp/

1.5 OyHKIIMOHHAITBHBIE PsiIbl. O0IAcTh 2 2 OIIK-1 JI1.2J12.3J13. 1
CXOAUMOCTH (PYHKIIMOHAIBLHOTO psifa. OIIK-4 3
HuTepBan u paanyc cXoAUMOCTH 212233 38
CTerneHHoTo psna.Pasnoxenne GpyHKIMiA B
creneHHble paasl. Paasl Telnopa u
Maxnopena. Pa3znokeHueHEeKOTOpbIX
AJIEMEHTAPHBIX (QYHKIHH B P
Maxnopena (Teiinopa). /JIex/

1.6 MHuTepBain u pagnyc cXoauMOCTH 2 2 OIlK-1 JIT.1J12.2J13. 1
crenenHoro psna. /Ilp/ OIIK-4 2J13.3

21222338

1.7 Paznoxenue ¢hynkuuii B psin Teitnopa u 2 4 OIIK-1 JIT.1J12.2J13. 1

Maxtopena /I1p/ OIlK-4 2J13.3
01323338




1.8 HexoTopsle NPUIIOKEHUS CTEIIEHHBIX OIlK-1 JI1.2J12.3J13. KOHCIIEKT,
pAA0B (MPUOTMIKEHHOE BBIYUCIICHUE OIlK-4 2J13.3 cobecenoBaHme
3HaYeHHH (PyHKINH, TPHOIIKEHHOE 210229338
BBIUUCIICHHE OMPEAETICHHBIX
unTerpanos). /Cp/

1.9 Paznoxenue HenepuoANYECKUX QYHKIIHMA OIIK-1 JI1.2J12.3J13.
B psin Dypoe /Cp/ OIlK-4 3

1.10 Psanb1 @ypre. Paznoxenue B psa Oypre OIIK-1 JI1.1J12.2J13.
2n- nepuoandeckux (ysxui. /IIp/ OIlK-4 2J13.3

31323338

1.11 PaboTa ¢ aymutopHbIMHU JieKiusaMu /Cp/ OIIK-4

1.12 PaboTa ¢ rectamu OC /Cp/ OIIK-1

OIIK-4
Paznen 2. ludgdepenunanbubie
ypaBHeHUs

2.1 OCHOBHBIC TIOHATHS. 3a/1a4H, OIIK-1 JI1.2J12.1
MIPUBOASIIHE K TU(PPEepeHITHATEHBIM OIlK-4 J12.3J13.4
ypaBHeHISIM. [{nddepeHnnansHeie 21222338
ypaBHEHMs IEpBOTO nopsiaka. Teopema
CYILECTBOBAHUS U €IMHCTBEHHOCTH
pemenns 3aaaun Komm (popMynupoBka).

VYpaBHeHHs ¢ pa3AEISIONIUMUCS
nepeMeHHbIMU. /JIex/

2.2 VpaBHeHUs ¢ pa3AEAIOILUMUCS OIIK-1 JI1.1J12.1
nepeMeHHbIME /T1p/ OIlK-4 J12.2J13.4

31323338

2.3 OnHopoanble nuddepeHranTsHbIe OIIK-1 JI1.2J12.1
ypaBHeHUMs. JIuHelHbIe ypaBHEHUS. OIlK-4 J12.3J13.1
Ypasuenust bepuyiinu. YpaBHeHue B 213233 38
MTOJHEIX JeepeHnnanax.

Jucdepenipaapabie ypaBHEHUS BBICIINX
nopsaKoB. OCHOBHbIE MOHATHS. /JIex/

2.4 Onnopoansie nuddepeHranbHbIC OIIK-1 JI.1J12.1
ypaBHeHws1.JIuHeiHbIe OIIK-4 J12.2J13.4
nuddepenmansHEIe 01023338
ypaBHEHUsL. Y paBHEHHS B MOJIHBIX
muddepennmanax /TIp/

2.5 YpaBHeHusI, JOMyCKaIOIIME TTOHUKEHNE OIIK-1 JI1.2J12.1
nopsiika.JInHeitHbIe O THOPOAHbIE OIlK-4 JI2.3J13.1
nuddepenimansasle ypasHenus (JIOAY) 01323338
BTOPOTO MOPSIIKA C TOCTOSHBIMU
ko3¢ durmenTamu. /JIex/

2.6 Jluneiinble HEOTHOPOIHBIE OIIK-1 JI1.2J12.1
nuddepenimansase ypasaenus (JIHY) OIlK-4 J12.3J13.1
BTOPOTO MOPSIKA C TOCTOSHBIMH 213233 38
K03 GHUITMEHTAMH 1 TIPaBO YaCTHIO
crieransHoro Braa. /Jlex/

2.7 Jluneitabie quddepeHnranbHbIe OIIK-1 JI1.1J12.1
ypaBuenus (JIHIY) Broporo nopsiaka c OIIK-4 J12.2J13.4
MOCTOSIHBIMH KO3 QUITMESHTaAMHU 213225338
(omHOPOIHEIE M HEOTHOPOAHBIE C TPABOH
4acThIO crienranbHoro Buaa). /Ilp/

2.8 Cuctemsl quddepeHranbHbIX OIlK-1 JI1.2J12.1
ypaBHeHHH. OCHOBHBIC TIOHSATHS. OIIK-4 JI2.3J13.1
Pemienue cucrembl TMHEHHBIX 213233 38
nuddepeHIanbHBIX ypaBHEHHH C
MMOCTOSIHHBIMU KO3 durreHT™H. /JIex/

2.9 Penienue cucrembl TMHEHHBIX OIlIK-1 JI.1J12.1
T hepeHITNATEHBIX YPABHEHHH C OIIK-4 JI2.2713.4
MIOCTOSHHBIMU K03 dunuenTamu /IIp/ 01323338

2.10 [IpubnmxeHHoe pereHne OIIK-1 JI1.2J12.1
nuddepeHIanbHbIX ypaBHeHw. /Cp/ OIIK-4 JI2.3J13.1
J3.4

010233058




2.11 Mertop Diinepa NpHOIMKECHHOTO PELICHHS 2 2 OIIK-1 JI1.1J12.3J13. 0
nuddepeHIanbHOTO YpaBHEHHUS IIEPBOTO OIIK-4 2J13.4
nopsinka /Cp/ 2334 35
2.12 YpaBHeHMeE, HE pa3pelCHHbIE 2 2 OIIK-1 JI1.2J12.3J13. 0
OTHOCHTENBHO Tpon3BOAHON. OcoObIe OIIK-4 4
pewenus. Orubaromas cemencTsa 232435
kpuBbIX. /Cp/
2.13 Merton Jlarpanka Bapuanuu 2 2 OIIK-1 JI1.1J12.2J13. 0
MIPOU3BOJIBHBIX MTOCTOSHHBIX /Cp/ OIlK-4 4
0103233524
08
2.14 HeonnopoaHas cucrema TMHEHHBIX 2 2 OI1K-1 JI1.2J12.2 0
nuddepeHIanbHBIX ypaBHEHHIH C OIIK-4 J12.3J13.4
MOCTOSIHHBIMU Kod(duuuentamu /Cp/ 212233
2.15 Wurterpuposanue audhepeHnanbHbIX 2 2 OIIK-1 JI1.2J12.1 0
YpaBHEHH IIPU TIOMOIIM CTETIEHHbBIX OIIK-4 J12.3
psnos /Cp/ 31323354
2.16 Mertopn Diinepa [uisl pelIeHHs CUCTEM 2 2 OIIK-1 JI1.1J12.2J13. 0
muddepeHunanbHbIX ypaBHeHuid /Cp/ OIIK-4 4
3103203354
2.17 IIpakruueckuii rapMOHUYECKUH 2 2 OIIK-1 JI1.1J12.1J13. 0
anamus /Cp/ OITK-4 3
01323337
38
2.18 PaboTa ¢ nexuusamu /Cp/ 2 2 OIIK-1 JI1.2J12.3 0
OIlK-4 31323354
25
2.19 Pabota ¢ recramu OC /Cp/ 2 2 OIlK-1 JI1.1 0
OIIK-4 JI1.2J12.3J13.
4
01323338
39310
2.20 IToaroToBka k 3adety /Cp/ 2 2 OIIK-1 JI1.2J12.1 0
OI1K-4 JI2.2J13.3
013233524
95
5. ®OHJ OIEHOYHBIX CPEJCTB
5.1. KoHTpoOJIbHBIE BOIPOCHI U 3a1aHUS
BOITPOCHI K 3AYETY
I. Huddepenunansusie ypaBHeHus. OOIee U yacTHoe pelieHus auddepeHnnansHoro ypasHenus. Teopema Komm.
2. VYpaBHEHU C pa3emsIOIUMUCS TepeMeHHbIMU. JInHeliHble ypaBHeHuUs. YpaBHeHus bepHymn.
3. OnHOpOIHBIE ypaBHEHHS. YpaBHEHHS, IPUBOJIAIINECT K OTHOPOIHBIM.
4. Juddepenimansaple ypaBHEHUS BBICIINX MOPSAAKOB. YPAaBHEHUS, HOIYCKAIONINE MOHIDKCHUE MOPSIIKA.
5. JInneitHble OHOPOJHBIC U HEOAHOPOAHbIE U hepeHIaTbHbIE YPABHEHHUS.
6. JluHelHBIE OHOPOAHBIC M HEOAHOPOIHEIE M depeHInanbHbIe YPaBHEHNS ¢ MOCTOSHHBIMU KOS QHUITHEHTaMH.
7. Cucremsl nuddepeHIanpHEIX ypaBHeHHA. MeTopsl perreHns cucreM auddepeHnnanbHbIX ypaBHEHUH.
8. INonsTtre yncnosoro paga. CXogUMOCTb, PACXOAUMOCTb YHCIOBBIX psAnoB. CyMMUpPOBaHHUE PSIOB.
9. CBoiicTBa CXOASIINXCS PSAIOB.
10. Heob6xoanmsrit npusHak cxoguMocTh. ['apMoHndeckuii psa. JloCcTaTOUHBINH MPU3HAK PACXOJIMMOCTH.
11. [Mpuznaku cxomumoctu (cpaBaeHus, Hanambepa, Komm).
12. 3HaKouepeayIonurecs psabl. AOCONIOTHAS U YCIOBHAS CXOJUMOCTb.
13. CrenienHble psabpl. Pagnyc u maTepBan cxommmoctu. Teopema AGers.
14. CBoiicTBa CTENEHHBIX PSJIOB.
15. Psan Teiinopa. Psn Maxnopena. Pasnoskenue sneMeHTapHBIX (pyHKUIMH B CTENEHHBIE PSJBL.
16. [Ipuiioxxenus: psiioB.
17. Paner @ypee. Koaddummentsr psaaa @ypre. Cxogmmocts psaga Dypse.
18. Pasnoxenue B psag @ypbe 4eTHBIX U HEUETHBIX (DYHKIIMIA.
19. Paznoxenue B psn @ypbe GyHkumii ¢ nepuoaom 21. Pasnoxkenue B psag Oypbe HEMEPUOAUIESCKUX (DYHKIIUH.
20. IIpaxkTrueckuil rapMOHUYECKUN aHAJIM3.

5.2. Tembl NHCEMEHHBIX padoT

KonTponsHas pabora:
Tunosoit pacuer Nel. Psnsr (qacts 1), [Tpunoxenue 1




Tunosoit pacuer Ne2. Psiist (qacts 2), [Tpunoxenue 2
TumnoBoii pacuet Ne3. JTuddepeninansusie ypapaenus. [Ipunoxenue 3

5.3. ®oH/x OLIEHOYHBIX CPEICTB

OC Psagpl u nuddepeni.ypasaenus. [Tpunoxenue 4

5.4. IlepeyeHb BU/IOB OLIEHOYHBIX CPEICTB

Koncnekrsl, OC (TecTbl), KOHTpOJILHAS Pab0Ta, BOPOCHI

6. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUWE JUCHUIIJIMHBI (MOAY JIS)

6.1. Pekomenayemast iuTeparypa

6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBL, COCTaBUTENN 3armaBue, pa3MelIeHne WsnatenscrBo, ron | Konnu-Bo
JI1.1 |bepman I'.H. COOpHUK 33139 [0 Kypcy MaTeMaTHYECKOTO aHamu3a: Yueo. CII6.: ITpodeccus, 985
nocobue 2001
JI1.2 | ITuckynoB H.C. JuddepennpaabHoe 1 HHTETPAIBHOE UCUUCICHHS: YueO. M.: Unterpan- 99
nocodue i BTy30B: B 2-x T. T.2 IIpecc, 2005
6.1.2. JlonosiHuTE/ILHAA JIUTEPATypa
ABTOPBI, COCTABHTEITH 3armaBue, pa3MelIeHIe W3natensctBo, rox | Komma-Bo
JI2.1 | BepxOunkuii B.M. YuciieHHble MeTOIbl. MaTeMaTHYeCKUI aHaAJIN3 U M.: Bricui. k., 11
O0OBIKHOBEHHBIE MU GepeHIINATbHBIC YpaBHEHUS: Y4eO. 2001
nocobue Ui By30B
JI2.2 | Hanko IL.E. [u gp.] BeIcmias MaTeMaTHKa B YIIpaXXHEHUSAX U 3afadax: yuaed. mocodue | M.: OHUKC, Mup 1
JUIs BY30B: B 2-x 4. 1 00pa3oBaHue,
2009
JI2.3 | byrpos A.C., Juddepenimansasre ypaBHeHNS. KpaTHEIE M.: Hayka, 1989 6
Huxonscxuii C.M. uHTerpaisl. Panpl. OyHKIUY KOMIIIEKCHOTO IIEPEMEHHOIO:
YueOHUK 11151 BYy30B
6.1.3. MeToanueckne pa3padoTKu
ABTOPBI, COCTaBUTEITH 3ariaBue, pa3MelIeHHe WsnatenscrBo, rox | Kommd-Bo
JI3.1 |Marsees I1. H. Jlexiuu Mo aHANMUTHYECKOH Teopun auddHepeHIraIbHbIX CII6.: JIanb, 2008 30
ypaBHEeHHI: yaeb. mocodue
JI3.2 | Bunorpanosa N.A., MaremaTH4ecKnii aHaJIN3 B 33/1a9aX U YIPAKHEHUSX (YHCIIOBEIC M.: ®axkropuai, 1
Omnexnux C.H., 1 (pyHKIMOHATIBHEIE psAABI): Yued. mocobue 1996
CanoBauuuii B.A.
JI3.3 | Edumon A.B. O61ue (pyHKUNOHAIBHBIC PSIBI U UX MIPUIIOKEHUE: yueo. M.: Beicu. mk., 3
nocoOwue I By30B: B 2-x U. 1980
JI3.4 | Camoiinenko A.M., JuddepeHnnanpabie ypaBHEHUS: IPUMEPHI U 337a49H: y49e0. M.: Beicu. mk., 5
Kpusomes C.A., nocobwue Ui By30B 1989
[epectiok H.A.
6.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-TeIeKOMMYHMKAUOHHOI ceTH "UHTepHeT"
91 | Caiir HUN. Kadenpa ®M/. CtyaeHTy Www.norvuz.ru
92 |PAH www.benran.ru
33 | Poccwuiickas rocygapcTBeHHast 6ubnuoreka www.rsl.ru
34 |Ilopranm MaTemMaTH4eckoro obpasoBanus www.math.ru
35 | Obpa3oBaTenpHBIM MaTeMaTHUECKHI caliT www.exponenta.ru
36 |TocymapcTBeHHas HaydHO-TEXHHWYecKas OnOnInoTeka www.gpntb.ru
37 | MIHMO. CBoboxHO pacrpocTpaHsieMble H3TaHus wWww.mccme.ru/free-books
28 | DnexrponHas 6ubnmnoreunas cucrema «Kaura®ouny (ObC) www.knigafund.ru
29 | Tpenaxep Juist MOATOTOBKH K IHTepHET-OMMMIIAage wWww.i-olymp.ru
310 | UHaTepHer-OnbnmoTeka mo MatemMatuke www.ilib.mirrorl.mccme.ru
6.3.1 Ilepeyens NporpaMMHOIo odecneyeHust
6.3.1.1 | MS Windows 7 (Homep nuriensun 62693665 ot 19.11.2013)
6.3.1.2 | MS Office Standard 2013 (Homep nuriensun 62693665 ot 19.11.2013)
6.3.1.3 | MS Office Standard 2007 (Homep nunensuun 62693665 ot 19.11.2013)
6.3.1.4 | Mathlab R2010b (Homep numen3un 622090 ot 23.12.2009)




6.3.1.5 | MathCAD 15 (3aka3 Ne2564794 ot 25.02.2010)

6.3.1.6 |[MiKTeX 2.8

6.3.1.7 | MS Windows XP (Homep muniensun 62693665 ot 19.11.2013)

6.3.2 Tlepeuens MHGOPMANHOHHBIX CTPABOYHBIX CHCTEM

7. MATEPHAJTBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MO Y JIS)

7.1 | IIpu mpoBeneHNH 3aHATUH B ayIUTOPUHU UCIIONIB3YeTCd HHTEPAKTHBHOE 000PyI0BaHUE (KOMITBIOTEP, MyAbTUMEANIHBIH
MIPOEKTOP, UHTEPAKTUBHBIH KpaH), 4TO MO3BOJSIET 3HAUNTENBHO aKTUBU3UPOBATH Mpolecc 00ydeHus. 1o
o0ecreunBaeTcst CICAYIONMH MIPEIOCTaBIIEMbIMU BO3MOXXHOCTSMH: OTOOpakKeHHEM COAEP)KUMOTO pabodero crona
OIEpPAaLlMOHHON CUCTEMBI KOMIIBIOTEPA Ha AKTUBHOM JKpaHe, MMEIOLIEM Pa3Mephl KIACCHON JOCKU, UMEIOLIUMUCS
CpeiCcTBaMH MYIbTUMEINA; CPEACTBAMH JUCTAHIIMOHHOTO YIIPABIE€HHs KOMIIBIOTEPOM C TIOMOILBIO JIEKTPOHHOTO
KapaHjalla ¥ rianmrera. Mcnons3oBaHne HHTEPaKTHBHOTO 000PYIOBAaHUS BO BpeMs IIPOBEICHUS 3aHATHI TpeOyer
3HAHMI W HABBIKOB PaboThI ¢ mporpammoit ACTIVstudio n ymMeHns mois30BaThesl HHPOPMAITMIOHHBIMHI TEXHOJIOTHAMH.

8. METOINYECKHUE YKA3AHUA JJIAA OBYYAIOIIUXCA 11O OCBOEHUIO TN CIIMITJIMHBI (MOJY JIA)

Meroaudeckne peKOMEHAALNH 10 OCBOEHHUIO JIEKIMOHHOTO MaTepuana, o MOAroTOBKE K JIEKIUAM M MPAKTHYECKUM 3aHATUAM.
MertouKa U3y4eHHs MaTepHaia - Ha YTO HE0OXOIUMO 00paIaTh BHUMaHKE ITPH U3YIEHUH MaTepraia:

1) mepBUYHOE YTEHHE OJHOTO Maparpada TeMbI;

2) MOBTOPHOE YTEHHE ITOTO e naparpada TeMsl ¢ PUKCHPOBaHUEM HanOoJIee 3HAUYNTEIBHBIX 110 COACPIKaHUIO YacTeH,
OTpeIeTICHH, TEOPEM;

3) mpopaboTKa MaTepHana JaHHOTO Haparpada (TepMHHOJIOTHYECKUH CI0BapPh, CIOBAPh NEPCOHAIHIA);

4) noBropHOe (TpeTuil pa3) yreHue naparpagon 3Toil TeMbl ¢ GUKCHPOBaHHEM HanboJee 3HAaUNTEIbHBIX M0 COAECPIKAHHUIO YacTel;
5) MpoXokIeHNE TPEHNPOBOYHBIX YIPAKHEHHUH 110 TeMe;

6) IPOXO’KACHHUE TECTOBBIX YIPaKHEHHUH 110 TeMe;

7) BO3BpaT K naparpadam JaHHOH TeMbI Ui pa3dopa TeX MOMEHTOB, KOTOPbIe ObUIN OINPEeNIeHbI KaK CI0KHBIC, IPH MPOX0KICHUU
TPEHUPOBOYHBIX U TECTOBBIX YIPaXXHEHUII MO TeMe;

8) mocie MpoxoXKIEHHS BCEX TEM pa3ziena, 3aKperyIcHHe MPOHICHHOTO MaTepralia Ha OCHOBE PEIICHUs 3a/1ad.

Meroaueckre yka3aHUs [0 OPTaHU3AIMU CAMOCTOSITENIBHOM PabOTHI.

CamocTosTensHas paboTa CTyA€HTOB, IPEYCMOTPEHHAs! yueOHBIM IIaHOM B 00beMe He MeHee 50-70% o611ero KoIu4ecTBa 4acos,
JIOJDKHA CTIOCOOCTBOBATH O0JIee IITyOOKOMY YCBOCHHUIO H3ydaeMOTro Kypca, GopMHUpOBaTh HABBIKU HCCIIEIOBATENIBCKOM PabOTHI 1
OPHEHTHPOBATH CTYJICHTOB HAa YMEHHE IIPUMEHSITH TEOPETHUCCKIE 3HAHNS Ha MPAKTHKe. 3aJaHns U CAMOCTOSTENBEHOM paboThI
COCTaBIIAIOTCS 110 Pa3jielaM U TeMaM, B paMKaxX KOTOPBIX TpeOyeTcs HOMOTHUTEIBHO PopaboTaTh U MPOaHATU3UPOBATh
paccMaTpuBaeMblii MaTepHal B 00beMe 3allIaHUPOBaHHBIX YacOB. BHIIBI caMOCTOsITENIbHON paboThI CTY/ICHTA!

1) KOHCIIEKTHPOBaHNE IEPBOMCTOYHNKA U IPYTrOi yIeOHOM JINTEepaTypHI;

2) mpopaboTka yaeOHOTO MaTepHraa (110 KOHCIEKTaM JISKIUH, yaeOHO! 1 HaAydHO! JINTepaType) U IOATOTOBKA K CEMIHAPAM;

3) BBINIOJTHEHUE KOHTPOJIBHBIX paboT, peLICHUS 3a/1a, YIPaKHEHUH;

4) paboTa c TeCTaMU U BOIIPOCAMHU M BOIIPOCAMH ISl CAMOTIPOBEPKH.

Pe3ynpTaThl caMOCTOATENTBEHOM PaOOTHI KOHTPOIMPYIOTCS MIPENOAaBaTeIeM U YIUTHIBAIOTCS TIPH aTTECTalluH CTyAeHTa. [Ipu 3ToM
OCYILECTBIISETCS: TECTUPOBAHNUE, IKCIIPECC-0MPOC Ha CEMUHAPAX U MPAKTUYECKUX 3aHATHAX, IPOBEpKa MIChMEHHBIX paloT.
ITpennonaraercs caMOCTOSTENBHBIN pa30op 3a1a4, MPEATOKEHHBIX LI JOMAIIHUX 3aJaHUIl; CAMOCTOSATENBHOE BBITOIHEHUE
WHIVBHUIYATbHBIX PA0OT U TOMAITHUX KOHTPOJBHBIX PadoOT.

[Ipu opranu3anuy caMOCTOATEIPHOH ayTUTOPHOI PabOTHI.

Heo6xoaumMo nocemars IeKIHU, KOHCTIEKTHPOBaTh MaTepual, IPUHUMATh aKTHBHOE yJacTHe B paboTe Ha CEMUHAPCKOM 3aHATHH,
y4acTBOBATh B O0CYKIEHUN JUCKyCCHOHHBIX BOIIPOCOB, BEICTYIAThH C AOKIAJAAMH M COOOIICHUSIMH, TIPOBOAUTD IIPE3CHTALNN C
HCIIOJIb30BaHHEM COBPEMEHHBIX TEXHOIOTHH.

IIpu opranu3zanuu BHEAYIUTOPHON PabOTHL.




