MHUHHUCTEPCTBO HAYKH W BBICILIET'O OBPA3OBAHMS POCCUMCKOU ®EEPALIUHA

MenepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEXKIEHHE
BBICLIET0 00pa30BaHHUsI

«KYBAHCKHWM I'OCY IAPCTBEHHBIM YHUBEP

(akynbTeT MaTEMaTHKH U KOMITBIOTEPHBIX B!

CUTELy,
SEACWETD 0%,
(e 000, 24 s,

& K
¥ Goa

noonucey

« 2 » 2024 r.

PABOYASA ITPOT'PAMMA JUCHUIIIMHBI (MO JIS)

b51.0.13 YUCJEHHBIE METOAbI

Hamnpasnenue 01.05.01 ®yHnameHTanbHble MaTEMaTHKA
MO/IFOTOBKH/CIIEIIUAIBHOCTh U MEeXaHHKa

Harpasnennocts (poduiis) / BrruucnurensHas MexaHuka v
CreLuaIn3aus KOMIIBIOTEPHBIM UHXUHUPUHT;

Marematrndyeckoe MOEINPOBAHUE;

OyHnameHTanbHAs MaTeMaTruKa U ee

IPUIIOKESHHUS,

MainHHoe 00yueHue, MeTO1bl

ONTUMU3ALUHU U IIPOTHO3UPOBAHUE
®opma o0yueHust Ounas

KBanudukanus Maremaruk. Mexanuk. IIpenogasareinn

Kpacnonap 2024



Pabouasi nporpamma mucuurinael 51.0.13 YucneHHble METOJBI COCTABIEHA B
COOTBETCTBUU C (pefepanbHbIM IOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIaPTOM
Bpiciiero obpaszoBanusi (PI'OC BO) mno wHampasnenuto mojrorosku 01.05.01
(DynameHTanbHbIe MaTeMaTHKA U MEXaHHKa

[Iporpammy cocraBui(u):

J. I'. Coxout, o1, kadeapbl BBIYACTUTETHHON MATEMATHKKA ¥ HH()OPMATUKH, KaHI.
(u3.-mar. H. .

GIOMHC
Pabouast nporpamma qucuuminbel 51.0.13 YucneHHble METOJBI yTBEpXKACHA HA
3ace/laHnu Kadepbl BEIYUCIUTEIBHON MaTeMaTUKU U HUH(POPMATUKA
npotokos Ne 16 « 7 » mas 2024 r.
3aBeyrouuii kadeapoi BEIYUCIUTEILHON MaTeMaTUKU U HH(POPMATHKH

.
[Caiinenko C.B.

(pamuusl, MHULHAIIBI ' /

YTBepix/ieHa Ha 3aceJaHUH Y4eOHO-MEeTOJMYEeCKON KOMUCCHH (haKyJIbTeTa
MaTemMaTuki 1 KOMIIBIOTEPHBIX HAyK 1

nporokoi Ne 3 « 14 » mas 2024 r. J o
[Tpencenarens YMK ¢akynprera [HImanbko C.I1. & /

(l)aMHJ]Hﬂ, HHHUIHAJIBI MOAIUCH
PenenzenTobr:

YprenoB  M.X., na.-p. ¢wus.-mar.H.,, 1npodeccop, 3aBenyromuil Kadenpoi
npukiagHoi marematukyu KyGanckoro rocy1apcTBeHHOrO YHUBEPCUTETA
Jlynenko E.B., n.-p. 9.H., KaHA. TeX.H., npodeccop kadeapsl KOMIBIOTEPHBIX
TeXHOJOTui U crucreM KyGaHCKOro rocy1apcTBEHHOTO arpapHOro YHUBEPCUTETA




1 ]_Ie.]'ll/l H 3aJa4Y1 U3YUYCHUSA TUCHUIIJINHBI

1.1 Hean AucCHUNJIMHBL.
N31m0%KuUTh OCHOBBI YHUCJICHHBIX METOJIOB PEIICHHSI OCHOBHBIX MaTEMaTUYECKUX 3a/1a4 Ha
OBM, nokasarb MPHEMbI ¥ METOJIbI IIOCTPOCHUS JTUCKPETHBIX MOJICICH OCHOBHBIX 3a/1a4 aHAIn3a

u quddepeHnnanbHbIX YpaBHEHUH.

1.2 3agauu AUCHMIINHBI

OcHoBHas 3a/1a4a Kypca — (GOpMUPOBAHUE y CTYAECHTA MPEACTaBICHUI O YUCIEHHBIX Me-
ToJlax pemenus 3a1ad Ha OBM. Yriybnenue mareMaTHuecKoro o0pa3oBaHus U pa3BUTHE IIPaK-
TUYECKUX HABBIKOB B 00JIACTH MPHUKIATHON MaTeMaTHKH. CTy€HTHI TOJKHBI OBITh TOTOBBI HC-
M0JIb30BATh MOJTYYECHHBIC B 3TOM 00JaCTH 3HAHUS KAaK MPH N3YYEHUH CMEXHBIX AUCIUILINH, TaK
U B Ipo(hecCHOHAIbHON AEATEIbHOCTH.

BocnuraTenbHbIMU 3a/1a4aMu Kypca SBJISIOTCS: BOCHUTAHUE CAaMOCTOSITEIbHOCTH, OTBET-
CTBEHHOCTH, YMEHHSI CAMOCTOATEIBHO paboTaTh C TEMAaTHYECKON JINTEPATYPOH M pemaTh 1mo-
craBieHHblie 3a1aun cpeacreamu MathCAD u Maple.

BbipaboTka HaBBIKOB HCIIOIB30BAHUS CIIELUAIN3UPOBAHHBIX MAaTEMATHYECKUX ITaKETOB
KaK HHCTPYMEHTA PeLIeHUs MIPUKIIAJHBIX 33134 SBJISETCS HEOOXOAUMBIM TPeOOBaHUEM B COBpE-
MEHHBIX yCIOBHUSX, YTO YKa3bIBA€T HAa aKTYaJIbHOCTh JaHHOW y4eOHOW AUCIUIUTMHBL. M3ydeHne
JVICIIATUTMHBI COTIPOBOXKIAETCSI PACCMOTPEHUEM BO3MOXKHOCTEH MPOTrpaMMHUPOBAHUS TTAKETOB
MathCAD u Maple, Ha KOTOPBIX pealn3ylTCs H3y4aeMble BEIYHCIUTEIBHBIC AITOPUTMBI.
[Tpexne Bcero, 3TO MO3BONISET PACKPHITh BO3MOXKHOCTH YKa3aHHBIX TAKETOB B IJIaHE podecch-
OHAJBHOH NIEATENFHOCTH: KaK MPEToAaBaHus, TaK U TIOCTPOCHUS dJIEKTPOHHBIX yIeOHBIX ITOCO-
owmii. Kpome TOro, BEICOKa METOIMYECKast IICHHOCTD: B OTIMYUE OT CUCTEM IIPOTPAMMHUPOBAHUS
Pascal, Delphi, C++ u ap., 3T0 m03BOJISIET COYETATh PeaTU3alMI0 YUCICHHBIX aITOPUTMOB C aHa-
JUTUYECKUMHU TpeoOpa30BaHUSAMH KOMIBIOTEPHOH anreOpbl U pa3HOOOpa3HbIM 2-X U 3-

XMEPHBIM rpaQUuecKUM MPeICTaBICHUEM.

1.3 MecTo aucuuIuinHbl (MOYJ1s1) B CTPYKTYpe 00pa30oBaTeIbHOM MPOrpaMMbl

JlucuuniauHa BXOIUT B 00s3aTenbHyto yacTh biioka 1 "ucuuminasl (Moxynun)" yyeOHo-
ro miuaxHa. IIpu ocBoeHNM MaTepHanaoB Kypca OT 00ydaromerocst TpedyeTcst HoAroToBKa 1o cie-
JOYIOUIMM JTUCHUIUINHAM: «MaremaTuyeckuii aHanusy, «JIuHeiiHas anreOpa M aHalIUTHYeCKas
reomMeTpusy, «OyHKIHOHATBHBIN aHanu3y», «/{uddepenHnuanbupie ypaBHEHU», a TAKXKE YMEHUS

U HaBBIKH, MOJIy4YEHHBIE MPH OcBoeHHH Kypca «IIporpammupoBanue». JlaHHOE 00CTOSATETHCTBO



CBHUICTCIIBCTBYET O TECHOU MC}KHpeﬂMeTHOﬁ CBs3H1 KypcCa «YucienHnie METOJABI» C OCTAaJIbHBIMH

JUCHUIIIIMHAMH.

1.4 llepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHsI M0 AUCHUIIMHE (MOYJIIO), CO-
OTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJibTATaAMH 0CBOCHHMS 00pa30BaTe/JbHOI NPOrpaMMbl
W3ydeHnne naHHON yueOHOW JUCIMILTUHBI HATPABIICHO HA (POPMHUPOBAHHUE Y O0yUAIOLTUXCSI

npodeccuonansubix Komnerennuii: OIMK-1, OITK-5, TTK-4.

Kon n HanmeHnoBanue I/IH,IlI/IKaTOI)El’x< JOCTHXXCHUA

PesynbraTel 00y4YeHUs 110 AUCITUILUIMHE
KOMIICTCHIINHU Y v et

OIIK-1 CriocoGeH HaxoauTh, HOPMYJIMPOBATh M PELIaTh AKTyalbHBIC M 3HAYMMbIE NMPOOJIEMBI (QyHAaMEHTAb-
HOW MaTeMaTHKH U MEXaHUKH

HOIIK-1.2. OcymecTBisieT BbIOOp METOAOB pe- | 3HAET METO/Ibl TOMCKA M aHANIN3a HHPOPMAIUU

HIeHH 33/1a4 (PyHIaMEHTAIbHON MaTeMaTHKH YMeeT NpUMEHTh COBpeMEHHbIe HH(OPMAIIOHHBIE TEXHO-
JIOTUU Ha MPAKTHUKE

Brnaneer HaBbkaMu paboOTBl C KOMIBIOTEPOM, HaBBIKAMH
UCIIOJIb30BaHUSI IPOIPAMMHBIX CPEJICTB

OIIK-5 CriocobeH pa3pabaThiBaTh alrOPUTMbI U KOMITBIOTEPHBIE HPOIPaMMBbI, IPUTOHBIE AJIS PAKTUUECKOTO
NpHMCHCHHUS

NOIIK-5.2. Peanmu3yeT anropuTMBI C HCHOIB30- 3HaeT OCHOBBI TEOPHH TOTPEIIHOCTEH U TEOPUU TIPUOITH-
BaHHEM COBPEMEHHBIX CPEACTB pa3pabOTKU NMPU- | KEHUH, OCHOBHBIC YHCICHHBIC METOIBI aIreOphl, METOBI
KJIaIJHOTO IPOrPaMMHOTO 00ecTIedeHHs MOCTPOEHHS MHTEPIIOJISIIHOHHBIX MHOTOWICHOB

YMeeT YHCIIeHHO PelaTh ypaBHEHHS, TPUMEHSISI IJIsl TOTO
CJIC/ICTBHSA M3 TEOPEMBI O CKUMAIOIINX OTOOPAXKECHUSX, UC-
MIOJTb30BAaTh OCHOBHBIE TIOHSTHS TEOPUH CPEAHEKBAIPATHY-
HBIX TPUOIMKEHUH JIUII HOCTPOSHHMS 3JIEMEHTa HAaWITyqIIeTo
npuOIMKeHUs (B MHTETPAIBHOM U IMCKPETHOM BapHaHTaXx)
Brnaneer MeromaMu M TEXHOJIOTHSAMH Pa3pabOTKH YUCIICH-
HBIX METOJOB AJIsI 3ajay U3 CIEAYIOLIUX Pa3/eNioB: TEOPUs
anMpOKCUMAINH, YHCIEHHOE HHTETPHPOBAHUE, JHHEHHas
anredpa, oObIKHOBeHHbIE D depeHnnanbHble ypaBHEHUs,
ypaBHEHHsI MaTeMaTH4ecKoi pu3nku

IK-4 Crniocoben pa3pabarbiBaTh IPOrpaMMHOE 0OeCIICUeHIE IS PEelICHHs IPUKIIAIHBIX 3a7a4 B cdepe npodec-
CHOHAJIbHOM J1€ATEeJIbHOCTH

NIIK-4.1. ImeeT HaBBIKM HCIOJIB30BAHUS COBpE- 3HaeT MeTo/IbI YuCIIeHHOro AuddepeHupoBanus U UH-
MEHHBIX S3BIKOB IPOrPaMMHUPOBAHMS Ul pa3pa- | TETPUPOBAHMS, METOAbI YUCIEHHOTO perieHus auddepeH-
60TKM IPOrpaMMHOTO OOecTIeYeH s IIAJIbHBIX ypaBHEHUH

YMeeT HHTepIIoINPOBaTh U OLIEHUBATH BO3HHUKAIOIIYIO T0-
TPEeIIHOCTb, TPUMEHSATH (POPMYJIIBI YUCICHHOTO TuddepeH-
IIMPOBAHMS ¥ UHTETPUPOBAHUS, TPUMEHSTH METOJIbI YNC-
JIEHHOTO pemenus quddepeHraibHbIX YpaBHEHHH.
Brnaneer HaBblkaMu pa0OTHI C KOMITBIOTEPOM, HaBBIKAMH
WCTIOJIb30BaHUsI TPOTPAMMHBIX CPEZCTB

Pe3ynbrarel 00ydeHus 1o AUCUMIIMHE JOCTUTAIOTCA B paMKaX OCYLIECTBJICHUS BCEX BU-

JIOB KOHTAaKTHOM U CaMOCTOSTEIbHON paboThl 00yYarOIIMXCs B COOTBETCTBHH C YTBEPKICHHBIM
y4eOHBIM IIIITAHOM.

WNHaukaTtopel JOCTHXKEHHUS KOMIIETEHIMH CUHUTAIOTCS C(OPMUPOBAHHBIMHU MPU JOCTHXKE-

HHUH COOTBCTCTBYIOIIUX UM PE3YJILTAaTOB 06y'-IeHI/I$I.



2. CTpyKTypa U cofep:KaHHue TUCIUTIHHBI
2.1 PacnipenesieHue TPy10E€MKOCTH JUCHHUILUIAHBI 110 BUIAaM PadoT.
OO11ast TpPyA0EMKOCTh AUCIUILIMHBI cOocTaBiisieT 6 3au.en. (216 yacoB), ux pacmpenene-

HUE 110 BUJaM paboT IpeICTaBICHO B TaOJIHUIIE.

Bunsr padot Bcero Dopma 00yueHHs
4acoB OYHas
VII VI
ceMecTp ceMecTp
(dacer) (dacern)

KoHTakTHasi paboTa, B TOM YucJIe: 124,5 58,2 66,3
AyauTopHbBIE 3aHATHS (BCET0): 116 52 64
3aHATHSA JIEKIIMOHHOTO THIIA 48 18 32
nabopaTopHbIE 3aHITHUS 64 34 32
HpaKTI/I‘IeCKI/IC 3aHATUS
CEMHHAPCKHE 3aHATHS
Muasi KoHTaKTHAas padoTa:
KoHTponb caMocTosTeIbHOI paboThI 8 6 5
(KCP)
ITpomexyrounas arrecrauus (MKP) 0,5 0,2 0,3
S::MOCTOHTGJIBHaﬂ pa6ora, B TOM 4YHC- 55,8 498 6
CaMOCTOSITEIbHOE HM3YYCHHE Pa3JeiioB,
CaMOIOIrOTOBKa (MpopaboTKa U MOBTOpE-
HHUE JICKI[MOHHOT'0 MaTepHaia i MaTepuaia 43 40 3
Y4COHUKOB M y4YEOHBIX MOCOOUH, MOAro-
TOBKa K JIAOOPATOPHBIM U TIPAKTHYCCKUM
3aHATHSIM)
IToaroToBka Kk TeKyLeMy KOHTPOJIIO 12,8 9,8 3
Kontpoas: 35,7 35,7
IMoxroroBka k 3adety
[ToaroroBka K 3K3amMeny 35,7 35,7
OO6mas TpymoeM- | yac. 216 108 108
KOCTh B TOM YHCJI€ KOH- 124.5 58.2 66.3

TaKTHasi padoTa

3a4. e 6 3 3

2.2 ConepxaHue QMCUMILIAHBI

Pacrnipenenennie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILITUHBL.

Paznensl qucuuniauHbl, u3ydaemeie B 7 cemectpe (4 Kypc)

KonnuecTBo yacos

Ne AynutopHas Bneayauropnas
pas- HawnmenoBanue pasnenoB YAUTOD Y P

ena Bcero pabota pabota
8 1 | m | 1 CPC

1. |[[Ipubmmwxenne GyHKIUN 28 6 10 12

2 Yucnennoe auddepeHurpoBanue 32 6 12 14

Y HHTETPUPOBAHHE




YucneHHbIe METOIBI PEIICHUS 3a-
nmaun Ko 1151 cucteM 0ObIKHO-
BEHHBIX JU(PepeHIIHaTbHbIX
ypaBHenuii (O1Y). Annpokcuma-
Us1, YCTOWYUBOCTbD, CXOJUMOCTb.
Cerounsie GpyHkIuu. Meto Dii-
aepa.

32

Hroro 1o pasaciiaM AUCIHUILINHBL

92

18 34 40

KoHTpoiib camocTosTenbHOM pado-
Th1 (KCP)

6

HpOMe}KYTOLIHaH arrecrauuia
(UKP)

0,2

[ToaroToBka K TeKyileMy KOHTPO-
JI10

9,8

9,8

ITogroroBka K 3a4eTy

OO0mias TpyA0€MKOCTh IO JTUCIIH-
TUIMHE

108

Paznens! qucuunnuHel, u3ydaemeie B 8 cemectpe (4 Kypc)

pas-
zena

HaumenoBanue pasnenos

KomnunuectBo uacoB

Bcero

AynuTtopHas

pabota pabora

JI 113 JIP CPC

Meroast Pynre-Kytrsl pemenns
cucrem O/1Y. IIpumenenue npa-
BHJIAa PyHre npakTu4eckoi OIleHKU
HorpemHocTy. Merox Anamca.
ITpoBepka cyiiecTBOBaHUS TOYHO-
IO peleHus 110 HallJICHHOMY IIpH-
OnKEHHOMY

18

Pelenue cucrteM TMHEHHBIX ajl-
reOpandeckux ypaBHeHui. [Ips-
Mble MeTobl: ['aycca, ["aycca ¢
BbIOOPOM TJIaBHOTO 3JIEMEHTA.
OLieHKa NOTPEIIHOCTH YUCIEHHBIX
METOJIOB pelIeHUs aaredpanye-
CcKuXx cucreM. rtepalinoHHbIE Me-
TOJbI PEIICHUS] TUHEUHBIX CUCTEM.
Meroz npoCTIX UTEpALUi, METO
3enaens. Meron nporouku. Mero-
JIbI TIPUOIMKEHHOTO PeIIeHHs He-
JUHEHWHBIX alNTeOpanyecKnx ypaB-
HEeHUl. MeTox nereHus oTpeska
nornojxaM. Meroa mpocToit urepa-
uu. Meton HeroToHa (MeTO1 Ka-
caTeNbHBIX). Perenne cuctemsl

areOpanyecknX ypaBHEHUH.

28

13 13 2

Bneayauropnas




UuciieHHbIE METO/IBI PELICHUS Kpa-
eBoM 3amaun 1 quddepeHnmraib-
HBIX ypaBHeHI/Iﬁ B 4HaCTHBIX HpOI/IS-

BOJIHBIX (YpaBHEHUE TEILJIONPO-

3. 24 11 11 2
BOJIHOCTH, BOJJTHOBOE YpaBHEHHUE,
3anava J(upuxie nis ypaBHEHUs
[lyaccona). SIBHbIE U HESIBHBIE
Pa3HOCTHBIE CXeMbl. MeTO]T CEeTOK.
Htoro mo pasnenam TUCIUTUIHBI 70 32 32 6
Kontpons camocrosrensHoi pado- 5
11 (KCP)
[IpomexxyTouHas arrecrauus 03
(KP) ’
[ToaroToBka K TeKyieMy KOHTPO-
i)
[ToaroroBka K SK3aMEHY 35,7
OO61mas TpyA0eMKOCTh MO AUCIIH- 108
IUIMHE
2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA
Ne HaumenoBanue dopma Te-
n/n pasgena Coaep:xanue pasjena KyHIero
KOHTPOJIfAA

1. | IIpubnnxenue Oco6eHHOCTH MaTeMaTHYeCKUX BbIUUCIIe- [IpoBepka

byHKIUH HuH, peanusyeMbix Ha DBM. Ilpubnuxénneie JIOMAIIHETO
YHCJIa ¥ IEUCTBUS C HUMHU. 3a/laHus

[Tpubnuxenue GpyHKINUNA MHOTOUJICHAMHU.

WNuTtepnonsiuronHbiit monuHoM B popme Jlarpan-
a. IHTepnoasSIMoHHbIN monuHoM B popme Hbio-
toHa. KyOunueckue cruraitHpl. MeTo1 HaMMEHbBIIINX
KBaJpaToB, TPUTOHOMETPUUECKHIT MHOTOUJIEH.
CrnaxxuBaHue HaOJII0IEHUH.

2. | Yucnennoe nudde- Uucnennoe nuddepennmponanue. [Ipo- [TpoBepka
PEHLIMPOBAHUE U HH- | cTelime (opMyJIbl YUUCIEHHOro AuddepeHnpo- | JOMaIIHero
TErpUPOBAHHE BaHus. OneHka norpemrHoctd. ONTUMAaNbHBIN Iar | 3aJaHus

YHUCICHHOTO TU(PepeHIMPOBAHNS.

Uucnennoe narerpupoBanue. Kagparyp-
HbIE (DOPMYIIBI: IPSIMOYTOJIILHUKOB, TPAIEnH,
Cumncona. [Ipasuiio PyHre n yrounenue no
Puuapncony. Meron Monre-Kapio.

3. | Pemenne ypaBHeHUI Pemenue cucreM nmuHEHHBIX anrebpande- ITpoBepka
U CHUCTeM, MeToAbl | ckux ypaBHeHuil. [Ipsmbie meTonbl: ["aycca, ['ayc- | momaiinero
JTMHEWHOU anreOpbl ca ¢ BBIOOPOM IJIaBHOT'O 3JIeMeHTa. Briuucnenue 3a/laHus

ornpenenurenei 1 0OpaTHON MaTpPHUIIBL.
OO0ycnoBIEHHOCTh MaTPHUILIbI INHEHHON CH-
creMbl. O1leHKa MOTPEUIHOCTH YUCIEHHBIX METO-
JIOB PEIICHUSI alreOpandecKuX CUCTEM.
HrepanimoHHbIE METOBI PELLICHHS JIMHEH-
HBIX cucTeM. MeTo1 MPOCThIX UTEPAUiA, METOT




3eiinens. MeTox IpOrOHKH.

YacTtuunbie TpoOIeMbl COOCTBEHHBIX 3HA-
YEHUN MaTPULBL.

Metoab! IpUOIMKEHHOTO PeIIeHUs HEH-
HEHHBIX areOpandeckux ypaBHeHuil. Metox ne-
JIeHHs oTpe3Ka rnonojaMm. Merox npocrtoii urepa-
117078

Meroa HeroToHa (MeTOT KacaTelbHbIX ).
Pemenne cuctemsl aredpandeckux ypaBHEHUH.

4. | OOBIKHOBEHHBIE
muddepeHnranbHbIe
ypaBHEHHS U YypaB-
HEHHS MaTeMaTHye-
CKOM (hn3UKH

Uucnennsie MeTobI pemieHus 3agaun Ko-
MM JIJIsI CHCTEM OOBIKHOBEHHBIX U depeHIrab-
HbIX ypaBHeHu# (O/1Y). Anmpokcumanusi, ycToi-
YUBOCTb, CXOAUMOCTh. CeTounblie GyHKIMU. Me-
TOJ Ditnepa.

Meroas! Pynre-KyrTsl pemenns cuctem
OYV. Ilpumenenue npasuia PyHre npakTuyeckoin
OLICHKH ITOIPEIIHOCTH.

Meron Anamca. [IpoBepka cyiiecTBoBaHUs
TOYHOT'O PEUICHHUs 110 HallIeHHOMY PpUOIMKEH-
HOMY.

UucneHHsle METOABI PEILICHNS KPAeBOH 3a-
nauu Ui quddepeHIanbHbIX ypaBHEHU B 4acT-
HBIX IIPOU3BOHBIX (YpaBHEHUE TEIIONPOBOIHO-
CTH, BOJIHOBOE ypaBHEHHE, 3aAa4a lupuxie s
ypaBHeHus [lyaccona). SIBHbIe U HEsIBHBIE pa3-
HOCTHBIE CXe€Mbl. MeTOJ| CeTOK.

[IpoBepka
JIOMAIITHETO
3a/iaHus

2.3.2 3aHATHS CEMUHAPCKOro THNA (MPaKTHYecKHe / ceMMHApPCKHe 3aHATHs/ 1a0o-

paTopHbIe padoThI)

Ne HaunmenoBanue ®opma Te-
n/n pa3aeina Temaruka 3angaTui KyIIero
KOHTPOJIs

1. | [Ipubnuxenue Oco0EHHOCTH MaTEeMAaTUUYECKUX BBIYUCIIE- IIpoBepka

byHKUInH HUil, peanusyembix Ha OBM. [Ipubamkénnbie JIOMAIIHETO
YHCIIa ¥ IEUCTBUS C HUMHU. 3a/laHus

[Tpubnuxenue GpyHKINUNA MHOTOUJICHAMHU.

WNuTtepnonsuuonnbiit monuHoM B popme Jlarpan-
*a. IHTepnoNsSIMOHHbIN MomuHOM B popme Hpio-
toHa. KyOnueckue cruraitHpl. MeTo1 HaMMEeHBIITHNX
KBaJIpaTOB, TPUTOHOMETPUUECKUN MHOTOUJIEH.
CriaxxuBaHue HaOJIOIeHUH.

2. | Yucnennoe audde- Yucnennoe quddepenuuposanue. [Ipo- IIpoBepka
PEHIIMPOBAaHUE U UH- | cTeiiue GopMybl YUCIEHHOTO nuddepeHupo- | JOMAIIHETO
TErpUpPOBaHUE BaHus. OnieHka norpemHoctd. ONTUMAaNbHBIN ar | 3aJaHus

YHUCIIEHHOTO U PepeHpoBaHusl.

YucnenHoe nnrerpuposanue. Ksagparyp-
HbIe (POPMYIIBI: IPSIMOYTOJILHUKOB, TpaIreuuH,
Cumrncona. [IpaBuno PyHre u yrounenue no
Puuapncony. Merog MonTe-Kapiio.

3. | Pemienne ypaBHEHUi Pemenue cucreM nuHEHHBIX anrebpanye- [IpoBepka
U CHCTEM, MeToAbl | cKux ypaBHeHui. [Ipsmble meTonsl: ['aycca, ['ayc- | nomaiunero




JTUHEWHOU anreOpbl ca ¢ BRIOOpOM TJIaBHOT'O 3JIeMeHTa. Brruncnenue 3aJaHus
oTpeIeTTUTENCH 1 0OpaTHONW MaTPHIIBI.

OOyCnoBIEHHOCTh MAaTPULIBI TMHEHHON CH-
creMbl. OLleHKa TOTPENIHOCTH YACIEHHBIX METO-
JIOB peLIeHUs anreOpanyecKnux CHCTEM.

HrepanmoHHble METOBI PELIEHUS JIMHEH-
HBIX CUCTeM. MeTOo1 MPOCThIX UTEPALUIA, METOT
3eiaenss. Metoa nporoHkHw.

Yactuunblie 1poOaeMbl COOCTBEHHBIX 3HA-
YEHU MaTPUIbI.

MeTo/1b1 TPUOIMKEHHOTO PEIICHHS HEeTTU-
HEWHBIX alreOpanyecKkux ypaBHeHUN. MeTon fe-
JIEHHS OTpe3Ka nomnoJjiaM. MeTos npocrou urepa-
LUH.

Meton HeroroHa (MeTO 1 KacaTelbHbIX).
Pemmenne cuctemsbl anredpandeckux ypaBHEHUN.

4. | OOBIKHOBEHHBIE YucnenHusie MeTOIbI pemeHus 3agaun Ko- IIpoBepka
muddepeHranbable | U UIsl CHCTEM OOBIKHOBEHHBIX JU(QepeHInanb- | JOMAIIHETO
ypaBHEHUs U Yypas- | HbIX ypaBHeHul (OY). Annpokcumanus, ycTo- | 3agaHust
HEHUsI MaTeMmaTuye- | YUBOCTh, CXOAUMOCTh. CeTounble pyHkumu. Me-
CKO# Qu3uku oA Duiepa.

Metoast Pynre-KyTTsl pemenus cucrem
OAY. Ilpumenenue npasuiia PyHre npakruueckoit
OILICHKH MOTPEIIHOCTH.

Meroa Anamca. [IpoBepka cymiecTBoBaHUs
TOYHOTO PEUICHHs 110 HalIeHHOMY TIPUOTKEH-
HOMY.

UYucneHHble METO/IBI PEILIEHUS KPAaeBOii 3a-
nagu s qudepeHImanbHbIX YpaBHEHUN B 4acT-
HBIX NTPOU3BOAHBIX (YpaBHEHHE TEILIONPOBOAHO-
CTH, BOJJHOBOE YpaBHEHHE, 3a1aua {upuxie s
ypaBHeHus [lyaccona). SIBHbIE 1 HESIBHBIE pa3-
HOCTHBIE CXeMbI. MeTOJ| CETOK.

2.3.3 IIlpumepHas TeMaTHKA KypPCOBBIX padoT (IPOEKTOB)

KypcoBble paboTsl — HE IPEyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceYyeHusl AJIs1 CAMOCTOATEIbHOIH pPadoThl

00y4aroIUXCH M0 JUCUMUILTIMHE (MOAYJIIO0).

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUSHUS TUCIIUTLTAHBI
Ne Bun CPC T10 BBITMOJIHEHUIO CAaMOCTOSITENbHOM paboThI




Pabora ¢ JIEKIIMOHHBIM
MaTepUajoM, TIIOUCK |
aHAIU3 JITEpPaTyphl W
9JICKTPOHHBIX HMCTOYHHU-
KOB MH(pOpMaNuu 1o 3a-
JIaHHOM TpoOeme

N3yuenne  Teoperuue-
CKOro Marepuaia K Jia-
OOpaTOPHBIM 3aHATUSIM

Brimmonnenune momanrHux
3aJIaHUU

HOI[I"OTOBK& K 3a4UCTy

1. Baxearos, H.C. YucrieHHble MeToab! [ QneKTPOHHbIN pecypc] :
y4eb. nocobume / H.C. Baxearnos, H.IM. Xuakos, .M. Ko-
0enbkoB. — OneXTpoH. AaH. — MockBa : M3garenscrteo
"JTaboparopusi 3HaHunn", 2015. — 639 c. — Pexxum goctyna:
https://e.lanbook.com/book/70767

2. baxearos, H.C. YucrneHHble MeToabl B 3g0a4aX U YNpaKHEHN-
SX [ OnexTpoHHbIN pecypc] : y4eb. nocobure / H.C. Baxearos,
A.B. IlanuH, E.B. YnmkoHKOB. — OnekTpoH. aaH. — MockBa
: N3parenbctBo "Jaboparopust s3HaHuin", 2015. — 243 ¢. —
Pexxum pgoctyna: https://e.lanbook.com/book/70743

3. Borkos, E.A. YucneHHble MeToabl [ OneXTPOHHbIN pecypc] :
y4€0. — InexTpoH. aaH. — CankT-lNerepbypr : NaHb, 2008.
— 256 ¢. — Pexnm goctyna: https://e.lanbook.com/book/54

4. Cpouko, B.A. HucrneHHble metogbl. Kypc rekumm [ Onek TpoH-
HbI pecypc] : y4ed. nocobmne — AnekTpoH. gaH. — CaHKT-
Merepbypr : Jlanb, 2010. — 208 c. — Pexum goctyna:
https.//e.lanbook.com/book/378

5. Demunpoosud, B.INM. YncneHHble metogbl aHarmaa. Mprbrimke-
HWe dyHKUMI, ondadepeHumnarnbHbIe U MHTE parnbHble ypaB-
HeHMs [ AnekTPOHHbIN pecypc] : y4ed. nocobme/ B.IN. [e-
muaosud, N.A. MapoH, 3.3. LUl yBarnoBa. — OnekTpoH. daH.
— CaHkT-lNerepbypr : NaHb, 2010. — 400 ¢. — Pexum go-
cryna: https://e.lanbook.com/book/537

Y4eOHO-METOJUUECKIE

MaTCpHrajbl JIsd CaMOCTOSTEIbHON pa6OTBI O6y‘IaIOH_[I/IXC$I nu3

YuCiIa MHBAJIUAOB U JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasmsitorcst

B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBbS U BOCIIPUATHS HH(POpMALIUU:

Jnst muu ¢ HapyIeHUusIMU 3pEHHUS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B (opme ayauodaiina,

— B IIe4aTHOU popMme Ha

sI3bIKe bpaiis.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

I[J'ISI JIAI ¢ HAPpYIICHUAMHU OIMOPHO-ABUTATCIIBHOIO aIllliapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B ¢popMe ayauodaiina.

JlaHHBIN MepedyeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00Y-

Yaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.


https://e.lanbook.com/book/70767
https://e.lanbook.com/book/70743
https://e.lanbook.com/book/54
https://e.lanbook.com/book/378
https://e.lanbook.com/book/537

B xozxe n3yueHust JUCUUIUIMHBI IPEIYCMOTPEHO UCHOIB30BAHUE CIEAYIOIINUX 00pa3oBa-
TEJbHBIX TEXHOJOTHUI: JIEKIIMU, IPAKTUUECKUE 3aHATHS, CAMOCTOSITENbHAs pab0Ta CTYIEHTOB.

KoMneTeHTHOCTHBIN MOAX0/ B paMKax MPENnoJaBaHus IUCLUILIMHBI PEAIU3YeTCs B MC-
[0JIb30BAaHUN MHTEPAKTUBHBIX TEXHOJIOTUI U aKTUBHBIX METOJIOB (IIPOEKTHBIX METOIMK, MO3IO-
BOI0 LITypMa, pa300opa KOHKPETHBIX CUTYyallud, aHalM3a Nelarormyeckux 3ajad, IeJaroruye-
CKOTI'0 9KCIEPUMEHTA, UHBIX ()OPM) B COUETAHUH C BHEAYAUTOPHON PabOTOM.

WudopmannoHHble TEXHOJIOTHH, TIPUMEHIEMbIEC TIPU M3YYSHUU TUCIMUIUIMHBI: UCTIOIb30-
BaHNE HMH(OPMAIIMOHHBIX PECYPCOB, MOCTYMHBIX B MH(POPMALMOHHO-TEICKOMMYHUKALMOHHOM
cetu MHTEpHET.

AnantuBHble 00pa30BaTeNbHbIC TEXHOJIOIMH, IPUMEHSIEMbIE IPH U3YYEHUU JAUCHUILTUHBI
— JUId JIML C OTPaHMYEHHBIMH BO3MOYKHOCTSMH 3J0POBbsI NPEAYCMOTPEHA OpraHU3alus KOH-

Cy.]'ILTaI_[I/Iﬁ C UCIIOJIb30BAHUEM BHGKTpOHHOﬁ IIOYTHI.

WHTepakTUBHBIE TEXHOJIOTUH PEATIU3YIOTCS CIIEAYIOINUM 00pa3oMm:

CeMeCTp Bup 3ansaTus HCHOJ’IB3yeMHe HHTCPAKTHUBHLIC 06p330BaTeJIBHBIe Komnye-

TEXHOJIOTUHU CTBO 4a-
COB
7 Jlexuuonnsle | Jlekuus-nuckyccus Ha Temy: «[Ipubmmkenue 2
3aHATHSA GyHKLIUN»
Jlexuus-nuanor Ha TeMy: «HTEpHOIANOHHBIE 2
noJuHOMBI B popme Jlarpanxa u HeroToHa»
Jlexuus-aguckyccus Ha Temy: «KyOuueckue crnaii- 4

HBI, METOJl HAUMEHBIINX KBAJIPaTOB, TPUTOHOMET-
PUYECKHHA MHOTOUJIEH»

Jlexuusi-nuanor Ha TeMy: «HucnenHoe nuddepen- 2

LIUPOBAHUE»

Jlexuus-guckyccus Ha TeMy: «UuciaeHHoe nHTe- 4

TPUPOBAHHEY

Jlexuus-auanor Ha TeMy: «KBaznpaTtypHbsie popMy- 4

JIbl: IPSIMOYTOJIBHUKOB, Tpaneunid, CuMicona»
Jlabopatopusbie | Jluckyccus Ha Temy: « HTEepHOIAIIMOHHBIE TIOJN- 4
3aHATHA HOMBI»

Kpyraslit cron Ha Temy: «Kybuueckue cruiaiiHel, 4

TPUTOHOMETPUYECKUI MHOTOUJIEH»

Huckyccus Ha Temy: «KBagparypHbie poOpMyIIb: 4

IIPSIMOYTOJIBHUKOB, Tpaneuuid, CuMicona»

Kpyrusiii cron Ha Temy: «HHUCIIEHHBIE METOJIBI pe- 6

meHus 3a1a4n Kommm s cucteM 0ObIKHOBEHHBIX
T depeHIaTbHBIX YpaBHEHUN»

8 JlexunonHble | Jluckyccus Ha TeMy: «PelieHue ypaBHEHUH U CH- 4
3aHIATHUS CTEM, METOJIbI JIMHCHHOM anreOphI»
Kpyraeiii cton Ha TeMy: «MeToJ1bl TPUOINKEHHOTO 2
pELICHMs] HEJIMHEHHBIX alreOpandeckux ypaBHe-
HUIN»

Juckyccust Ha TeMy: «MeToibl TPUOIHKEHHOTO 4




pELICHHsI CUCTEM JIre0OpanyecKiX YpaBHEHUI»
Kpyrasiii cton Ha Temy: «MeToapl TpUOIMKEHHOTO 4
pelLIeHNS HeIMHEHHBIX anreOpanyecKux ypaBHe-
HUW»

Juckyccust Ha TeMy: «MeTo1bl TPUOIHKEHHOTO 4
pELICHMs] CUCTEM JIreOpanyecKuX YpaBHEHUI»
Kpyrusiii cron Ha Temy: «HHUCIIEHHBIE METOIBI pe- 4
LICHMsI KPaeBOH 3a0a4n»
[uckyccus Ha TeMy: «HuciaeHHble METOBI pelle- 6
HUS KpaeBoi 3agauu 1y JuddepeHIanbHbIX
YpaBHEHUH B YACTHBIX IPOU3BOIHBIX»

Umoeo: 64

I[JI?I Ju ¢ OrpaHM4YC€HHBIMH BO3MOKHOCTSAMH 300POBbA NPCAYCMOTPCHA OpraHu3aluAa
KOHCYJIbTAIlMi CO CTYACHTOM IIPH TIOMOIIM 3JIEKTPOHHOH HH(OPMAIMOHHO-00pa30BaTEIbHOM
cpenst BY3a.

CouertaroTcs TpaJULIMOHHbIE 00pa30BaTeNbHbIE TEXHOJIOTHH B (JOPME JICKIIUH C KOMIIbIO-
TEepPHBIMU aBTOMATHU3UPOBAHHBIMH MH()OPMAIIMOHHBIMU TEXHOJIOTUAMU IPU BBINOJIHEHUH Ja00-
paTOpHBIX pabOT U MPOBEIECHUHN KOHTPOJIBHBIX MEPONPUATHH (3a4eTa, SK3aMEHa).

K o0pa3oBaTe/ibHBIM TEXHOJIOTHUAM OTHOCSTCSI HHTEPAKTUBHbIE METO/1bI 00yueHus. 1u-
TEpaKTUBHOCTH MOJAaYdl MaTepuaa Mo AUCHUIUINHE «ba3bl JaHHBIX U CUCTEMBI yIpaBieHus 0a-
3aMU JaHHBIX» MpPEATNoaraeT He TOJIbKO B3aMMOAECUCTBUS BUJIA «IIPEMOIaBaTeNb - CTYACHT» U
«CTYJIEHT - TPETIOAABATENbY, HO U «CTYJEHT - CTyIeHT». Bce 3T BUIBI B3aUMOICHCTBUS XOPO-
0 JOCTUTAIOTCA IMMPU U3JIOKCHUHN MaTCprajia Ha IMMPAKTUICCKUX 3aHATUAX B XOA€ I[I/ICKYCCI/II\/'I.

3.1. Iuckyccus

B03MOXHOCTB TUCKYCCUU MPEATNOIaraeT yMeHHe BbICKa3aTh COOCTBEHHYIO UJIEH0, TTPEI-
JIO’KUTH CBOM ITyTh PELICHUS], ApI'YMEHTHPOBAHO OTCTaUBAaTh CBOIO TOUKY 3PEHMS, CBSI3HO M3JIa-
ratb MbICH. [101€3HBI clienyromue 3a1aHus: COCTaBIICHHE TUTaHA PEIISHUS 3a/1a4H, TIOUCK JIPY-
roro crnocoa peueHust, CpaBHEHHE PA3INYHBIX CIIOCOOOB PELICHHS, TIPOBEIEHUE BBIKIA0K JUIS
pelIeHHs 3aJa4i ¥ BBIKJIAJIOK JUI IPOBEPKH MPABUIBLHOCTH MOTYYEHHOTO PEIICHHsI, PAcCMOT-
pE€HUC 3aaa4 C JUITHUMHU U HEAOCTAIOIUMHU JaHHBIMH, TBOPUYCCKHUE JOKJIA/bI. CTYJIGHTaM npea-
JaracTtcd nmpoaHaJIn3upoBaTb BApUAHTEI pCHICHUA, 06CYI[I/ITI) JOKJIaJd, BBICKa3aTh CBOE MHEHHE.

OO1u11ie BOMpoCkl, KOTOPbIE BEIHOCATCS HA IUCKYCCHIO B XOZI€ MTPAKTUYECKOTO 3aHATHSL:

1. CocraBneHus miaHa pemeHus 3a1a4Hn.

2. Tlowuck pa3IMYHBIX CIOCOOOB PEIICHUH 3a1a4u.

3. Br1bop cpean paccMaTpuBaeMbIX crioco00B HanboIee palmoHaIBHOTO.

4. CaMOCTOSITeNIbHOE COCTaBJIEHUE CTYJCHTaMHU OIMOPHBIX 3aJlaHUM MO TeMe, Xapak-

TCPUIYIOIIUX FHYGI/IHy NMNOHUMAaHUA CTyACHTaMHU COOTBCTCTBYIOLICTO MAaTcCpuUaia.



3.2. lokaan (mpe3eHTaIUsA).

HpI/IMeHeHI/Ie Ha 3aHATHU KOMIIBIOTCPHBIX TEXHOJIOTHU ITO3BOJISET CTyACHTaM IIpu pac-

CMOTPCHHUHU OIIPECACIICHHBIX TEM KypcCa boiee FJ'IY6OKO OCBOUTBH HEKOTOPBIC ITOHATUA U JOKa3a-

TCJIbCTBA YTBep}I(I[CHPIfI. B »T0i1 cBs3M OIMPECACIICHHBIC ITPAKTUYCCKUEC 3aHATUA IIPCIIOAABATCIIIO

uenecoo6pa3Ho IMPOBOAWTL B BUJC ITPC3CHTALUU. Tax:xe B TakOM BHC Ha MMPAKTUYCCKUX 3aHs-

TUAX 11O HCKOTOPBIM TEMaM CTYACHTBI MOT'YT ITPCACTABJIATL U CBOU OOKJIAIbI.

4. OueHo4YHbIE CPeCTBA IS TEKYHIEro KOHTPOJISl YCIIeBAeMOCTH M MIPOMEKYTOYHOM

aTreCTalnumn

OI.[GHOLIHBIG cpeacTtBa nNpcaHasHa4YCHbl JJIA KOHTPOJIA U OLCHKH O6pa3OBaTeHLHLIX J0-

CTH)KEHUH 00y4aroluXcsi, OCBOUBILUX MPOrpamMMmy y4yeOHOW AUCUMILIMHBI «HUCIEeHHbIE METO-

B,

OI.[GHOLIHBIG Cp€acTBa BKIIHOYACT KOHTPOJIBHBIC MAaTCpUAIbl JJIA MPOBECACHUA TEKYLIEIr O

KOHTPOJIA B (1)opMe TCCTOBBIX SaﬂaHHﬁ, JOKJIaga-nmpe3CHTalun I10 HpO6J'ICMHLIM BOIIpoOCam,

Pa3HOYPOBHEBBIX 3aJaHUM, POJIEBOM WIPBI, CUTYal[MOHHBIX 3a/1a4 U MPOMEKYTOYHOH arTTe-

cranum B (hopMe BOTIPOCOB U 33JJaHUN K IK3aMEHY.

KOHTpOHL Ka4ueCTBa MOATOTOBKH OCYHICCTBIIACTCA IIYTEM IIPOBCPKU TCOPETUYCCKUX 3HA-

HUH U MPAKTUYCCKUX HABLIKOB IMOCPCACTBOM: IIPOBCPKU U IPUCMA TCKYIIHUX J'Ia60paT0pHBIX pa-

00T, a TakKe 3a4era B 7 M 9K3aMeHa 8 cemecTpax.

CTpyKTypa OLEHOYHBIX CPEIACTB /sl TeKYLIeil H MPOMEeKYTOYHOM ATTeCcTaAluu

Kox n HanmenoBaHue

HaumMeHnoBaHue OI11eHOYHOTO CpCACTBa

Ne Pe3ynpratsl 06ydeHus
WHIUKATOpA . IIpomexyTouHas
/T (B cooTBeTCTBHH C 1. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBUH C 11. 1.4) aTTeCTalus
3HaeT METOHABI IOWCKA H
aHanu3a HHPOPMAIIHH.
YMeer mpuUMEHSTH COBpe-
HOIIK-1.2. OcymiecTBis- | MEHHBIE  WH(POPMAIUOH-

1 |er BEIOOp METOMOB pellie- | Hble TEXHOJOTHH Ha MpaK- JIP] Bonpoc na sx-
HUS 3371a4  (yHIAMEH- | THKE. samene 3-6
TaJlbHOM MaTeMaTUKHU Brnageer HaBbIKamMu pabo-

TBI C  KOMIIBIOTEPOM,
HABBIKAMH HCIIOJIb30BaAHUS
MIPOrPAMMHBIX CPEJICTB.
3HaeT OCHOBBI TEOPHH
HOIIK-5.2.  Peanusyer ., p
MTOTPEITHOCTEH U TEOPHH
AITOPHTMBL € HCTIONB30™ |y ke HIH, OCHOBHBIE
BaHUEM COBPEMEHHBIX P ’ Bonpoc na sx-
2 YHCJIEHHBIE METObI aJl- JIP2

Cpe/CTB pa3paboTKu HpH-
KJIaJJHOTO TPOTPAMMHOTO
obecrieueHus

reOpbl, METOABI TOCTPOE-
HUSI THTEPIIOJSIIUOHHBIX
MHOT'OWICHOB.

3amene 8-9




YMeer 4nciaeHHo pe-
11aTh YpaBHEHUs, IIpHMe-
HSISL JUISL 9TOT'O CIIEJICTBUS
U3 TEOPEMBI O C)KUMAIO-
LIUX OTOOPAKEHHSX, HC-
I0JIb30BaTh OCHOBHBIE
TIOHSTHS TEOPHUHU CPETHE-
KBaJpaTUIHBIX PUOIH-
JKEHU 1Sl TIOCTPOEHUS
9JIEMEHTA HAWITYUIIETO
puOIMKEeHUS (B HHTE-
TPalbHOM U TUCKPETHOM
BapHaHTax).

Bnaneer meTonamu n
TEXHOJIOTHSIMHU pa3padoT-
KU YUCJICHHBIX METOJIOB
JUISL 33724 U3 CIIETYIOLIHX
Ppas3ienoB: TeOpusl alpoK-
CHMAIINH, YUCIICHHOE UH-
TErpUpOBaHUE, INHEHHAS
anreOpa, OOBIKHOBCHHBIC
muddepeHnranbHEIe
YpaBHEHUsI, ypaBHEHUS
MaTreMaTuieckoi Gpu3uKu.

3HaeT MeTO/Ibl YUCIICH-
Horo muddepeHmpoBa-
HUSI 1 UHTETPUPOBAHUS,
METO/Ibl YUCIICHHOTO pe-
uienus audhepeHuas-
HBIX ypaBHEHUH.

NITK-4.1. Nmeer YMeeTr HHTepnoaupo-

HAaBBIKHM HCIIOJIb30Ba- | BaTb U OLICHUBATh BO3HU-

HUSA ~ COBPEMEHHBIX | KAIOULYIO NOTPEIIHOCTD, Bonpoc na x-
3 HOpUMEHSATH popmyasl uuc- |JIP3

SI3BIKOB IIpOIrpaMMU- -
porp nenHoro quddepeHumnpo- samene 11-13

POBaHMS  JUIL Pa3PA- | payyg y unrerpuposanns,
OOTKH IIPOrpaMMHOIO HOPUMEHSTH METOIBI YKC-
obecrieueHus nieHHoro pemenus nudde-
PEHIMATILHBIX YPABHEHHIA.
Buageer HaBbIKaMu pa-
00TBI C KOMIIBIOTEPOM,
HABBIKAMH HCTIONb30BAHMS
HOpPOrPaMMHBIX CPEJICTB.

TunoBbie KOHTPOIbHBIC 32JAHUS MJIH HHbIE MAaTEePHAJIbl, HEOOXOAMMBIE VIS OLCHKH 3HA-
HHM, YMEHHl, HABBIKOB U (MJIH) ONbITA AEATEIbHOCTH, XapaKTePU3yIIMX 3TaNbl (pOPMH-
POBaHHUsI KOMIIETEHIIUI B polecce 0CBOCHNS 00pa30BaTeIbHON NPOrPaMMBbI

Ilpumepnbwlii nepeuens 60npoco6 u 3a0anuil

Ilepeuyens 1abopaTopHbIX padoT
Cemectp 7
JIP1. Maremarndeckue nporpammusie cucremsl (MathCAD, Maple, Statistica).
JIP2. JIuneliHas NHTEPIIOMISALIHNSL.
JIP3. YnucneHHOE UHTETPUPOBAHHUE.
JIP4. Meton Ditnepa.

JIPS. KpaeBas 3amaua (0OBIKHOBEHHBIX qU(depeHITnaTIbHbIX YPaBHCHUH ).




Cemectp 8
JIP1. CucteMsl TMHEHHBIX alreOpanyecKux ypaBHEHHH.
JIP2. Pemienne anreOpandeckux ypaBHEHUH.
JIP3. CucremMsl aireOpandeckux ypaBHEHUH.
JIP4. SIBHas pa3HOCTHAs cXeMa.

JIPS. HesiBHas pa3HOCTHAs cxeMa.

33‘{eTHO-3K3aMeHaIII/IOHHbIe MaTepuajJabl IJis l'lpOMC)KyTO‘IHOﬁ arrecranumn (3K3a-

MeH/3a4€eT)

IIpumepsl 3a1aHNH K 3a4eTy:
1) Berurcnuth npuOnmnxEHHOE 3HaYeHUE UHTErPaIbHOM CyMMBI.
2) ITocTpouTh IMHEHHYIO HHTEPHOIALNIO TAOIMYHO 3aJaHHON (YHKIUH.
3) Meronom Ditniepa HalTH TPUOIMIKEHHOE perieHue 3anauu Komm.
4) Haiitn npubmmkEHHOE pelIeHne KpaeBou 3ajauu, peali30BaB METO]] CTPEIIBOBI.

IIpumepHBbIii IepeyeHb BONPOCOB K IK3aMeHY:

1. OcobOeHHOCTH MaTeMaTHYECKUX BBIUMCICHUM, peanu3yemMblx Ha OBM.
2. TlpuGnmxEHHbIC YHCa U IEHCTBHS C HUMH.

3. Tpubmmxenue GpyHKIMNA MHOTOUJIeHaMU. IHTepoONAMOHHBINA MOIMHOM B (hopme Jla-

rpaHxa.

4. VHTepnonsumoHHbIN MoIMHOM B (popme HproToHa.

5. KybOuueckue CrutaifHbl.

6. Meron HaMMEHBIINX KBAPATOB, TPUTOHOMETPUYECKUI MHOTOUJICH.
7. CrnaxuBaHue HaOIIOICHUH.

8. Uwucnennoe nuddepenuuponanue. [Ipocreitmume hopmyibl unciennoro auddepeHuupo-

BaHMHA. OI_ICHKa MOrpCIIHOCTH. OnTuManbHBIHA IIar YKCICHHOTO ,[[I/I(l)(l)epeHI_II/IPOBaHI/ISI.

9. Yucnennoe unrerpupoBanue. KBagparypusie GopMyiibl: IpSIMOYTOIbHUKOB, TPANCIIHA,

Cumrncona. [IpaBuno Pynre u yrounenue o Pudapacony.

10. Meton MonTe-Kapio.



11. Yucnennsle MeTO bl petieHns 3agaun Komm i cucreM oObIKHOBEHHBIX AU depeniin-
anbHbIX ypaBHeHu (OY). Annpokcumariysi, ycTOH4MBOCTb, CXOAUMOCTh. CEeTOUHbIE

¢ynkunu. Meton Ditnepa.

12. Meroast Pynre-KyrTel pemenus cuctem OY. [Ipumenenue npasmia Pynre npaktude-

CKOM OLICHKHU ITOI'PCIIHOCTH.

13. Meton Anamca. IIpoBepka cyliecTBOBaHHS TOYHOTO PEIICHHUS 10 HAWIEHHOMY MpHU-

OMMKEHHOMY.

14. Pemienue cucTeM JIMHEHHBIX ayireOpandeckux ypaHeHul. [Ipsmeie metosr: [aycca,

Faycca C BBI60pOM TJIaBHOTO 3JeMeHTa. Beiuucinenue onpenenHTeneﬁ n O6paTHOﬁ Mart-

pHULBL

15. O0ycOBIEHHOCTh MATPUIILI JIMHEWHON cucTeMbl. OIIeHKa MOTPENTHOCTH YMCICHHBIX Me-

TOOOB PCIICHUA anre6pa1/1quKI/1x CHCTCM.

16. UTepanimoHHBIE METOIBI PELICHUS JIMHEHHBIX CHCTeM. MeTO ] MPOCTHIX UTEPALlUii, METO]

3eiigens.
17. Meton npOroHkKH.
18. Yactuunble MpoOIeMbl COOCTBEHHBIX 3HAUEHUH MaTPHUIIBL.

19. MeToibl MPUOIMKSHHOTO PEIICHUS HETMHEHHBIX alreOpandecKux ypaBHeHUH. MeTo

JieNIeHHs] OTpe3Ka nomosiaM. MeToa mpocToi uTepanuu.
20. Meton HeroToHa (MeToJ1 KacaTenbHbIX). Pelienne cuctemsl anredpandeckux ypaBHEHUH.

21. YucneHHbIe METOIBI pEeIICHHs KpAaeBOW 3a7auul U JuQPepeHInaIbHbIX YPaBHEHNH B
YaCTHBIX MPOU3BOIHBIX (YpaBHEHHE TEIIONPOBOIHOCTH, BOJTHOBOE YpaBHEHHUE, 3a/1aua

I[I/IpI/IXJ'IC AL YPAaBHCHUA HyaCCOHa). SIBHBIC U HESIBHBIC Pa3HOCTHBIC CXEMBI.

22. Meron cetok. 3amaua Jupuxiue. YpaBHeHue Jlamnaca B KOHEUHBIX Pa3HOCTSIX.

Kpurtepun oneHuBanus pe3y/ibTaToB 00y4eHHUs

OneHka Kpurepuu orieHMBaHus 110 YK3aMEHY

OIICHKY «OTJIMYHO» 3acly>KWBaeT CTYACHT, OCBOUBIIHNI 3HAHUA, yMe-
HUS, KOMIIETCHIINN ¥ TEOPETUUYECKUI MaTepuan 0e3 MpoOesioB; BBIMOJI-
HUBIIMN BCE 3a/1aHUs, IPEAYCMOTPEHHBIE YU€OHBIM IIJITAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; NMPAKTHYECKUE HABBIKH NMPOPECCHOHATBHO-
r'0 IPUMEHEHHUsI OCBOCHHBIX 3HaHHI C(OPMHPOBAHBI.

Beicoknii ypo-
BEHBb «5»
(oTIMYHO)




Cpenuuii ypo- OIICHKY «XOpOIIO» 3aCIyKUBAE€T CTYIEHT, MPAKTUYECKU IOJHOCTHIO

BEHb «4» OCBOMBIININ 3HAHWSI, YMEHUS, KOMIIETCHIIMU M TEOPETHUECKUI MaTepH-

(xopor10) ai, y4eOHbIE 3aJlaHUsl HE OLIEHEHbI MaKCHMAIBHBIM YUCIIOM OaJlioB, B
OCHOBHOM C(hOPMHUPOBAI MPAKTHYECKHE HABBIKH.

[ToporoBsrii OIICHKY «yJIOBJICTBOPUTEIILHOY 3aCIY)KHBACT CTYJCHT, YACTUIHO C MPO-

YPOBEHB «3% OeraMy OCBOMBIIMI 3HAHWS, YMCHHSI, KOMIIETCHIINU U TEOPETHUYCCKHUM

(ynoBnetrBopu- MaTepua, MHOTUE ydeOHbIC 3aJaHus JIMOO HE BBIMOIHHI, JTHOO OHH

TEJIBHO) OILICHEHBl YHUCIIOM Oa/UIOB OJIM3KMM K MHHHMAJIBHOMY, HEKOTOpBIC

NPAaKTUYECKHE HAaBBIKKA HE C(HOPMHUPOBAHBI.
MuHUMaJIBHBIA | OLEHKY «HEYJOBJIETBOPUTEIBHO» 3aCIIy’KMBACT CTYIEHT, HE OCBOMBILNN

YPOBEHB «2) 3HAHUS, YMEHHs, KOMIIETCHIINM U TEOPETHUECKUI Marepuai, ydeOHbIe
(HEYIOBIETBO- | 3aJaHUs HE BBIIOJHWI, TPAKTUYECKUE HABBIKU HE C(HOPMHUPOBAHBI.
PHUTEIIBHO)

O1eHouHBIE CpesICTBA AJIs HHBAIKUJOB U JIUL] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710PO-
BbsI BRIOMPAIOTCS C yUYETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NICCKUX OCOOCHHOCTEH.

— IpH HEOOXOIUMOCTH WHBAIMAAM M JIMIIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0PO-
Bbs [IPEIOCTABIIAETCS JOMOJIHUTEIBLHOE BPEMs ISl IOJTOTOBKM OTBETA HA 3K3aMEHE;

— [IpU IPOBEJICHUH IPOLEAYPbl OLICHUBAHUS PE3YyIbTATOB 00yUEHHs] HHBAIUIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs IPELyCMAaTPUBAETCS MCIIOJIb30BAaHUE TEXHUUYECKHX
CpEeCTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYAIbHBIMU OCOOEHHOCTSIMH,

— IIpY HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCSl C OTPAHUYEHHBIMU BO3MOXHOCTSMU 3/10POBbSI
U MHBAJIMJOB IMpOLEAypa OLCHUBAHUS PE3yJIbTaTOB OOYYEHMs MO TUCLUILUIMHE MOXET MPOBO-
JUTHCS] B HECKOJIBKO 3TaIloB.

ITponienypa oneHMBaHUS Pe3yJbTaTOB OOY4YEHMs] WHBAIMJOB U JIUI| C OTPaHUYEHHBIMU
BO3MOXHOCTSIMM 3/I0POBbSl 110 JUCHMIUIMHE (MOJYJII0) HMpeAycMaTpuBaeT MpeaoCTaBIeHUE WH-
dopmanuu B hopMax, aIanTUPOBAHHBIX K OTPAaHUYEHUSAM UX 3/10pOBbSl M BOCHPUATHUS HHPOpMa-
IUH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B le4yaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTAaTEIBHOTO amnmnapara:

— B mieyaTHoi opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeyeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-

Haromuxcs.
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5. [lepeyeHb yueOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT U

5.1 YueGHas mureparypa
. baxgaros, H.C. YncneHHble MeTofbl [ OnekTpoHHbIN pecypc] : y4eb. nocobre / H.C. baxsa-
no., H.IN. XKngkos, I'.M. KobenbkoB. — OnexTpoH. gaH. — Mockea : Naparenscteo "fa-
Boparopus 3HaHun", 2015. — 639 c. — Pexunm goctyna: https://e.lanbook.com/book/70767

. baxearos, H.C. YucreHHble MeTofbl B 3a0a4ax N YNpaKHEHNSAX [ ek TPOHHbIN pecypc] :
y4eb. nocobue / H.C. Baxearos, A.B. JlanuH, E.B. YKOHKOB. — OneXTpoH. gaH. —
MockBsa : 3parenscteo "J1aboparopusi 3HaHun", 2015. — 243 c. — Pexxum goctyna:
https://e.lanbook.com/book/70743

. Borkos, E.A. YucrieHHble MeToab! [ ONneKTPOHHbIN pecypc] : y4ed. — OreKTPoH. AaH. —

CaHkT-IMerepbypr : JlaHb, 2008. — 256 ¢. — Pexunm goctyna:
https:.//e.lanbook.com/book/54

. Cpouko, B.A. YucrnieHHble metogbl. Kypc nekumi [ OnekTpoHHbIN pecypc] : y4eb. nocobre —

OnexTpoH. aaH. — CaHkT-lNerepbypr : NlaHb, 2010. — 208 c. — Pexum goctyna:
https:.//e.lanbook.com/book/378

. Demunpaosund, B.I. YucneHHble metogbl aHarmaa. Mpubnmkerve dyHKumn, andpepeHumans-

Hbl€ N MHTEr panbHble ypaBHEHNS [ ONEKTPOHHbIN pecypc] : yyed. nocobue / B.IN. demmao-
Bu4, I.A. MapoH, 3.3. Ll yBarnosa. — 3nekTpoH. aaH. — CaHkT-INetepbypr : J1aHb, 2010.
— 400 c. — Pexxnm goctyna: https://e.lanbook.com/book/537

. YucneHHbIe METOIHI : : yueOHOe mocobue JjIsi CTyIeHTOB (hu3.-maT. crell. By30B / / baxBaios,
Huxomnaii Cepreesuu, H. I1. XKuaxos, I'. M. Kob6enskos ; H. C. baxsanos, H. I1. ’Kunkos,
I'. M. KoGenwkoB ; Mock. roc. yH-T uMm. M. B. JlomonocoBa. - 5-¢ uzn. - M. : BUHOM.
JlaGopatopus 3Hanwmit , 2007. - 636 c. - (Kinaccuueckuit yHUBEpCUTETCKUN YUeOHUK.). -

bubnuorp. : c. 624-628. - ISBN 5947746204
Kamutkun H.H. Yucnennsie metoasl. — M.: Hayka, 1978. — 512c.

Xaiipep ., Hepcerr C., bonnep I'. Pemienrie 00bIKHOBEHHBIX JU(epeHIMaIbHbIX ypaB-

HeHui. Hexectkue 3agaun. — M.: Mup, 1990. — 512c.

Xaiipep O., bonnep I'. Pemenne oObIKHOBEHHBIX U depeHIMaIbHbIX ypaBHeHUH. XKecT-

kue u auddepenuuanbHo anredpandeckue 3aaadu. — M.: Mup, 1999. — 685 c.

AmocoB A.A., lyounckwii FO.A., Komuenosa H.I1. BeraucautenpbHbie METOIBI JJIST MHKE-

HepoB. — M.: Beicmias mikona, 1994.


https://e.lanbook.com/book/70767
https://e.lanbook.com/book/70743
https://e.lanbook.com/book/54
https://e.lanbook.com/book/378
https://e.lanbook.com/book/537

o

Kaxanep /1., Moynep K., Ham C. HucneHnHsle MeTOIbI U IpOrpaMMHOE obecriedenue. — M.

Mup, 1998. - 575 c.
7. Mapuyk I'.1. Metoas! BeruncauTenbHoi MaTematuku. — M.: Hayka, 1989. — 608c.

8. Camapckuii A.A., I'ynmun A.B. Yucnennsie metoasl. — M.: Hayka, 1989.

©

ITpoxopor I'.B., Jleneués M.A., Kosnbeer B.B. [laker cumBosbHBIX Bbruucienuii Maple

V - M.: Iletur, 1997.

10. TIpoxopos I'.B.[laker cumBosbHBIX Bhruuciaenuit Maple V - M.: M3n.MI'TY
uM.H.D.baymana, 2001.

11. Jesxonos B.I1. MathCAD 2000: YueOusiii kypc. - CII0.: ITutep, 2001.

I[JISI OCBOCHHMA AUCHUILIMHBI MHBAJIWAAMH W JIMIOAMU C OI'PaHUYCHHBIMU BO3MOKHOCTAMU
3A0POBbA UMCIOTCA U3AAHUA B IJICKTPOHHOM BHIAC B 3HeKTp0HHO'6I/I6HI/IOTC‘IHHX CHUCTCMax

«Jlanp» n «YHupepcutetrckas 6udnanoreka ONLINE».

5.2. llepuoanueckue U3IaHUA:

Hepnonnqecm/le HU3JJaHUA — HE IPEAYCMOTPCHBIL.

5.3. UHTepHeT-pecypchl, B TOM YHciIe COBPeMeHHbIe NpodeccuoHaIbHbIe 0a3bl AaH-
HbBIX " I/IH(l)OpMalII/IOHHbIe ClIPaBOYHBLIC CUCTEMBI

DJ1eKTPOHHO-0UbIM0TeuHbIe cucTeMbl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJINMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK .ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JTaAHHBIX:

Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst nuznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6udnunoreka (HIB) http://www.elibrary.ru/
6. TlonMHOTEKCTOBBIC apXMBBI BEIYIIUX 3alaJHbIX HAYYHBIX KypHAJIOB Ha Poccuiickoii
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas 31eKTpoHHAs OuOIMOTEKa (JOCTYN K DJIEKTPOHHOM OmOIMOTEeKe Iuc-
cepranmii Poccuiickoii rocynapcteennoi oudanorexu (PI'B) https://rusneb.ru/
8. TIlpesunentckas oudimorexa um. b.H. Enpuuna https://www.prlib.ru/
9. Dmnexrponnas koymekmus Oxchopackoro Poccutickoro ®onna

agkrwbnE



http://www.biblioclub.ru/
https://urait.ru/
http://www.biblioclub.ru/
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https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
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https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/

https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. VuumBepcuretrckas unpopmamnronras cuctema POCCHS http://uisrussia.msu.ru

NudopmannoHHble CIPABOYHbIE CHCTEMbI:

1. KoncynbranT [Intoc - cripaBouHasi mpaBoBasi cucTeMa (JOCTYII 110 JIOKAIBHOM CETH ¢
KOMITBIOTEPOB OMOJITMOTEKH )

Pecypcsl cB0GOAHOTO TOCTYNA:

1. AwmepukaHcKas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomnHblie TEKCTHI KaHAACKUX Auccepraimii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuUHHCTEpPCTBO HAayKu | BbIcIIero oOpazoBanus Poccuiickoit deneparyn
https://www.minobrnauki.gov.ru/;

5. ®denepanbHbiii mopran "Poccuiickoe obpasoBanue" http://www.edu.ru/;

6. Mudopmanmonnas cucrema "ExquHoe okHO qocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®enepanbHbIi IEHTP UHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBeHHOro MHCTUTYTa pycckoro s3bika uMeHu A.C. Ilymkuna "O0-
pasoBaHue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMamoHHbIN mopTain "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYeCKUX TOJIKOBBIX cioBapeii http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. Oopa3zoBatenbpHbIil moptan "Yueba" http://www.ucheba.com/;

14. 3axonompoekt "O0 obpazoBanuu B Poccuiickoit @enepaunn". Bornpockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe H MH(POPMAIMOHHBIE pecypehl

KyoI'Y:

1. Cpena moayiabHOTO IuHamMuueckoro oOyueHwus http://moodle.kubsu.ru

2. baza yueOHBIX TIaHOB, Y4eOHO-METOAMYECKHUX KOMILUIEKCOB, MyOINKalui U KoHpe-
pennwmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HH(OPMaIMOHHBIX 00pa3oBa-
TeNBHBIX TeXHOsorwi http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

5. DnekTpoHHbIE 00pa30BaTeNbHBIE pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHojoruii B oOpazoBanuu KyOI'Y u HayuHo-merommueckoro >xypHana "IHKOJIbBHBIE
I'OJIbI" http://icdau.kubsu.ru/
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6. Meroagnueckue yKa3zaHusi JJs O0y4YaKIIMXCH IO OCBOEHHIO JIHCUHUILIMHBI
(Mmomyuis)

CamocrosTenpHast paboTa CTyICHTa BKIIIOUAET B c€0sl OITOTOBKY K JIA0OPATOPHBIM 3a-
HATUSIM | 3a4€Ty. DTH BHJIBI CAMOCTOATEILHON PabOThI CTYICHTOB KOHTPOJIMPYETCS B X0J1€ MPO-
BEPKHU JOMAIIHUX 3aJaHUM.

Baxneiimum 3TanoM u3ydeHHs] Kypca SIBIISIETCS camocTosiTenbHas pabota. CamocTtosi-
TenbHast paboTa CTyJIeHTa BKIIOYAeT B ceOs TOBTOPEHUE JIGKIIMOHHOTO MaTepuaia U MaTepuana
Y4eOHHMKOB M YYEOHBIX TTOCOOMH, MOJATOTOBKY K JJAOOPATOPHBIM 3aHITHSAM, K KOHTPOJIBHBIM pa-
0oTam, K 3a4eTy, K IK3aMEeHY.

s mOArOTOBKM K OTBETaM Ha TEOPETUYECKUE BOIMPOCHI CTYACHTaM JOCTATOYHO
WCIIOJIB30BaTh MaTepuall Jiekiuid. Bech TeopeTndeckuil martepuai, HEOOXOIUMBIN ISl Clayu
9K3aMeHa COJICPXKUTCS B Y4eOHBIX MOCOOMSX M3 CHUCKAa OCHOBHOHM juTeparypsl. B ciydae
3aTPyHEHHI, BO3HUKAIOUIUX Y CTYAEHTOB B IPOIECCE CAMOCTOATEILHOIO M3YYEHUsI TEOpHUH,

npenoaaBaTeyib pa3bACHACT CII0KHBIC MOMCHTBI HAa KOHCYJIbTAlIUAX.

Buasbi camocTosiTeJibHOH padoThl

O0s3aTenbHBIMY TP U3YYCHUH AUCLUUIUINHBI SBJISIOTCS CIEIYIOLINE BUbI CAMOCTOS-
TeIbHOU padOTHI:

— CaMOCTOSTEIBHOE PeIIeHHE 3a/a49 110 TeMaM PAKTUIECKUX 3aHATHH;

— pa3bop U caMOCTOSTENbHOE U3yYEHHE TEOPETHUECKOr0 MaTepralia o KOHCIEeKTaM
JEKIMH U 110 Y4eOHBIM MTOCOOUSIM U3 CITUCKA UCTOUYHUKOB JIMTEPATYPHI;

— MOATOTOBKA K 3a4YETYy.

OTH BUJIBI CAMOCTOSITEILHOM PabOThI CTYICHTOB KOHTPOJIUPYIOTCS B X0JI€ TIPOBEPKH J10-

MalTHUX 3a,[[aHHI>i, KOHTPOJIbHBIX pa60T, 3a4C€TOB M 3K3aMCHa.

B ocBoenun JAUCHUIIIMHBI MHBAJIWJAMH W JIMOaMU C OTPpaHUYC€HHBIMHU BO3MOXKHOCTAMU
3JI0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHass ydeOHas paboTa (KOHCYJIbTallUu) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE Y4eOHOro Marepuara.

WupuBuayanbHble KOHCYJIBTAllMM MO MPEAMETY SBISIOTCS BaXXHBIM  (aKTOPOM,
CHOCO6CTByIOH_[I/IM WHAUBUAYaJTIU3allun 06yquI/1$[ N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MCXKAY MNOperoaaBaTcjiceM U O6y‘-IaIOHH/IMC$I HHBAJIUJOM WX JIMOOM C OrpaHUYCHHBIMH
BO3MO>KHOCTSIMH 37J0POBBS.

JU1st BBITOJTHEHM S IOMAIIIHETO NMPAKTHYECKOT0 33aJaHNsl HE00X0IMMO pa300paTh MaTepu-

aJl 10 COOTBETCTBYIOWIEH TeMe MPAKTUUeCKOro 3auatus. [Ipu 3ToM ncnonp3yroTcsl yka3zaHus,



JaHHbIE TIPETIOAaBaTEeIeM B XO/I€ 3aHSTHS, a TAK)XKEe TEOPETUUECKUI MaTepuall, B KpaTkoil popme
UMEIOIIMICS B YUeOHBIX TOCOOUSX U3 CIIMCKA OCHOBHOM JuTepaTypsl. Eciu cTyaeHT He cmor
MOHATH MPUBEICHHBIN B YKa3aHHBIX HCTOYHHKAX pa300p TUIIOBBIX IPUMEPOB B TOI CTEIICHH,
YTOOBI CAMOCTOSITENIBHO UCIOIb30BaTh MPEAJIOKEHHBIN alrOPUTM ISl PEIICHUS 3a/1aHus, TO OH

MOXCET IMOJIYUYUTh KOHCYJIbTAlUIO IIPCIIOAaBaATCIIA.
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Bun paéorsl (MHAMBHAYAJIbHOE 321aHHE) S 5=z ; 2 é :GE)
N3Nel: IIporpammHas peanu3anus alrOPUTMOB YUCIIEHHBIX Me- 15 3amura
TOJ0B (cpeacTBamu s3bika Maple): uateprossinus GyHKIHH,
YUCIeHHOE U(PepeHIIMpOBaHUE U UHTETPUPOBAHUE, 3a1aua
Kommwu u xpaesas 3anaya.
N3Ne2: [IporpammHas peanu3anus ailrOPUTMOB YUCIIEHHBIX Me- 15 3amura
Toz10B (cpenctBamu si3bika Maple): cucteMbl TMHEHHBIX ypaBHE-
HUM, HeNlMHeHbIe anrebpanyeckue ypaBHEHMsI, ypaBHEHUS B
YaCTHBIX IPOU3BOJIHBIX.

MN3Nel: IlporpamMmmHas peaju3anus aJITOPUTMOB YHCICHHBIX METOA0B
(cpencTBamu s3bika Maple):
HHTepnoJasuus GyHkumni, yucjieHnoe n1uddepeHuupoBanue

U UHTCIPUPOBAHME, 3a/1a4Ya Komu n KpaeBasi 3aava.

Hwxe nepeunciensl BapuaHThI 3a1a4y, KOTOpble HEOOXOIUMO BBIITOJHUTH B cucteMe Ma-
ple (i B cucreme MathCAD) npiMeHUTENBHO K JaHHBIM, 3aIIHCAHHBIM B BHJIC TEKCTOBBIX
daiinoB (ums daiiia o3HaYaeT HOMEp BapuaHTa). Homep 3adauu cosnadaem c Homepom eapu-

anma OaHHbIX (HOMEPOM NO CRUCKY SPYNnbL).

3amaua 1. [lan ¢aiin ¢ N 3HaueHussMu Hekotopoit Gpyukimu f(X). MaTepnomuposats f(X) ¢ mo-
MOIIIbI0 MHOTOWIeHa Jlarparska B 10N TOYKax, MOCTPOUTH rpadMiK U CPABHUTH C JIMHEWHOW MH-
Teprosiueit. /Ipogepums pesyivbmam ¢ nomousbio Mooy NUMAPProX.

3amaua 2. [lan ¢aiin ¢ N 3HaueHussMu Hekotopot Gpyukimu f(X). MaTepnomuposars f(X) ¢ mo-
MoIblo MHOrowieHa HetoToHa B 10N Toukax, mocTpouTh rpaduk U CpaBHUTH C TMHEHHON UH-
Teprosiuei. /Ipogepums pesyivbmam ¢ nomousbio Mooy NUMAPProXx.

3amaua 3. [lan daiin ¢ N 3HaveHusmu Hekotopoi Gpyukimu f(X). Murepmomuposars f(X) ¢ mo-
MOIIbI0 KyOMUECKUX CIUTafHOB (CO CBOOOJHBIMH KOHIIaMK) B 10N TOYKaX, MOCTPOUTH TpaduK U



CPaBHUTH C JTMHEHHOUN MHTEpIIONSIIUEH. [Iposepums pe3yibmam ¢ nOMOwbIo MoOyis
numapprox.

3amaua 4. [lan ¢aiin ¢ N 3HaueHussMu Hekotopo Gpynkimu f(X). MaTepnonuposars f(X) ¢ mo-
MOIIBI0 KyOMYeCKHX CIUTaiHOB (1mepuoandeckux) B 10N Toukax, nocTpouTh rpaduK U CPaBHUTD
C JIMHEHOW uHTepnoysiuueil. /lposepums pezyrvmam ¢ nomowbio Mooyisi NUMaPProx.

3amaua 5. [lan ¢aiin ¢ N 3HaueHusMu Hekotopor Gpynkimu f(X). Haittn uncnennyro npousBo-
HYIO U IIOCTPOUTH €€ rpaduk. [Iposepums pezyarbmam ¢ nomowwio onepamopa diff.

3agaua 6. [lan daiin ¢ N 3HaueHusMu HekoTopoi pyrkiuu f(X). HaliTi urciaeHHyr0 mpou3Bo-
HYIO C TTOMOIILI0 MHOTOWIeHa Jlarpamka u moctpouts e€ rpaduk. [Iposepums pesyrvmam c
nomowvio onepamopa diff.

Bamaua 7. Jlan ¢aiin ¢ N 3HaueHUssMU HekoTopoit Gpyrkimu f(X). Haiitu yncieHHyro mpous3Bo-
HYIO C IIOMOIIBIO0 KyOUYIECKOro CIUIaifHa U MOCTPOUTH ¢€ rpaduk. [Iposepums pesyiomam ¢ no-
mouwio onepamopa diff.

3anaua 8. Jlan ¢aiin ¢ N 3HaueHUssMU HekoTopo GpyHkimu f(X) ¢ mrymom g(X), 0<x<n-1, mar o
X paBeH 1. Crinaauth 3HaueHUsT GYHKIUH U TIOCTPOUTH €€ rpaduk. /Iposepums pesynomam c
HOMOWBIO MOy NUMAPPIOX.

Bamaua 9. [lan ¢aiin ¢ N 3HaueHUssMU HekoTopor GyHkimu f(X) ¢ mrymom g(X), 0<x<n-1, mar o
X paBeH 1. Haiitu npousBoanyto ot f(X) u moctpouts €€ rpaduk. Ilposepums pesyibmam ¢ no-
MOwbIo MoOyiss NUMAPPIOX.

3anaua 10. lan ¢aiin ¢ n 3HaueHnsMHu HekoTopoit ¢pyHkimu f(X) Ha HekoTopom orpeske. Haiitu
OIpeIeN€HHBINA UHTErpall o (hopMyie Tpaneuuil. IIposepums pezyromam ¢ NOMOWbIO onepa-
mopa int.

3anaua 11. Jlan ¢aiin ¢ n 3HaueHusMHu HekoTopoit ¢yHkimu f(X) Ha HekoTopom orpeske. Haiitu
onpenenéHHbli nHTerpa no popmyne CuMmicona. [lpogepums pezynibmam ¢ noMowbo onepa-
mopa int.

3anaua 12. Jlan ¢aiin ¢ N 3HaueHusMH HeKoTopoit ¢yHkimu f(X) Ha HekoTopom orpeske. Haiitu
onpenenéHHelid naTerpan MerogomM Monte-Kapno. Ilposepums pesyromam ¢ nomowwio onepa-
mopa int.

3amaua 13. Jlan daiin ¢ Tabnuuno 3amanaoi Gynkiueit f(X,y). Haiitu pemenus 3anaun Ko

dy
- f(x,
™ (x.y)

y(0) = Nesapuanma

MetosioM Pynre-Kyrra (npeauxtop-koppektop). IIposepums pesynrvmam c

nomowvio onepamopa dsolve wiu mooyns DEtooIS.

3amaua 14. Jlan daiin ¢ Tabmuuno 3amanaoi Gynkiueit f(X,y). Haiitu pemenus 3anaun Ko

dy
= f(x,
dx (x.y)

y(0) = Nesapuanma

YCOBEPIIEHCTBOBAHHBIM METOJIOM Juniepa. [Iposepums pezyrvmam ¢ no-

mouwvio onepamopa dsolve unu mooyns DEtools.



3amaua 15. Jlan daiin ¢ Tabmuuno 3amanaoi Gyukiueit f(X,y). Haittu pemenns 3agaun Komm

dy
- f(x,
™ (x.y)

y(0) = Nesapuanma

Meroaom Pynre-Kyrra (4-ro nopsiaika TouHocTH). Ilposepums pezyrvmam

¢ nomowwio onepamopa dsolve wiu mooyns DEtools.

3amaua 16. [lan daiin ¢ Tabauuno 3anannoii ¢pynkiueit f(X,y). Haittu pemenns 3anaun Ko

dy
D f
y(0)= Nesapuanma

unu mooyns DEtools.

metonoM Anamca. [lposepums pesynomam ¢ nomowwto onepamopa dsolve

3amaua 17. Jlan daiin ¢ Tabiauyno 3anannoit ¢pynkiuen f(X), a<x<b. Haiitu perienue kpaeBoii

d?y dy o
s L g2 "X g H -y =f(x)

y(a)=y(b)=0
onepamopa dsolve wru mooyns DEtools.

Pa3HOCTHBIM METOIOM. [Iposepumsb pe3yibmam ¢ NOMOWbIO

3amaua 18. Jlan daiin ¢ Tadbauuno 3agannoit Gynkimeit f(X), a<x<b. Haiitu perenue kpaeBoit

d*y dy o
s 4 g T X g -y = f(x)

y(@)=y(b)=0

pums pesyromam ¢ nomouvio onepamopa dsolve uru mooyns DEtools.

METOJI0M MUHMMH3AIUHA HEBA3KH (KOJTOKAIui). [Ipose-

3anaua 19. Jlan ¢aiin ¢ Tabnuuno 3axanHoi Gynkiueit f(X), a<x<b. Haiitu perenue kpaeBoii

dzy dy _
s d g T g YT f(x)

y(a)=y(b)=0

IIposepums pesyromam ¢ nomougvto onepamopa dsolve unu mooyns DEtools.

METOJIOM MUHHUMHU3AIMU HeBA3KHU (MHTerpaibHbii MHK).

3anaua 20. Jlau ¢aiin ¢ Tabnuuno 3amanHoi Gynkiueit f(X), a<x<b. Haiitu peenue kpaeBoii

d’y day o
s d g T X g YT f(x)

y(@)=y(b)=0

Ilposepums pesyromam ¢ nomowvio onepamopa dsolve wiu mooyns DEtools.

METOJIOM MUHUMHU3AIMU HeBA3KHU (nuckpeTHsii MHK).

3amaua 21. Jlan daiin ¢ Tabnauyno 3anannoii ¢pynknuen f(X), a<x<b. Haiitu perienue kpaeBoii

Clzy+x~ﬂ+x2~y: f(x)
3amaud < gx? dx METOI0M MUHHMH3AINH HEBSI3KH (TIo1001acteit). Ilpose-
y(a)=y(b)=0

pumo pezyromam ¢ nomowwvio onepamopa dsolve wiu mooyns DEtooIS.



3amaua 22. Jlan daiin ¢ Tabauuno 3aganaoi Gyukiueit f(X), a<x<b. Haiitu perenne kpaeBoii

dzy dy _
s d g T X g YT f(x)

y(a)=y(b)=0
onepamopa dsolve uru modyns DEtools.

MeroqoM ["an€pkuna. Ilpogepums pezyromam c nomowuybio

HN3Ne2: IIporpamMMHasi peaju3anus aJITOPUTMOB YHCJIEHHBIX METO10B
(cpeacrBamu s3bika Maple):
CHCTEMBbI JINHEHHBIX YPABHEHUIl, HeJINHEliHbIE ajiredpanvyeckne ypaBHeHusl,

YPaBHCHHUSA B YACTHBIX ITPOU3BOJAHBIX.

Hwxe nepeuriciienbl BapuaHThI 3a7a4, KOTOpbIe HE0OOXOMMO BBITIOJIHUTH B cucTeme Ma-
ple (unu B cucreme MathCAD) nprMeHHUTEIBHO K TaHHBIM, 3aIlIMCAHHBIM B BH/IC TEKCTOBBIX
daitnoB (ums Qaiina o3HauaeT HOMEp BapuaHTa). Homep 3a0auu ykasvieaemcs npu evioaye 3d-
O0anus u He 0653ameslbHO cO8nadaem ¢ HOMepoM apPUAHMA OAHHBIX (HOMEPOM NO CRUCKY ePYN-

noi).

3anaua 1. [lan daiin ¢ marpuneii A pazmepom N x N u Bekropom b pasmeproctu N=10. Pemuts

cUcTeMy JMHEHHBIX ypaBHeHui A-X =b meromom Maycca. Ilposepums pesyromam ¢ nomowvio
mooyzs linalg.

3agaua 2. /lan ¢aiin ¢ marpuneit A pazmepom N x n, n=10. Halitu o6patHyto matpuiy Kk A me-
toxoMm ["aycca. Ilposepums pesyromam ¢ nomowwio mooyas linalg.

3anaua 3. [lan ¢aiin ¢ matpureit A pazmepom N x n, n=10. Haiitu onpeaenurens MaTpUIsl A
meronom [aycca. [Iposepums pezynrvmam ¢ nomowwro mooyns linalg.

3anaua 4. [lan daiin ¢ marpurei A pazmepom N x N u Bekropom b pasmeproctu N=10. Pemuts

CUCTeMY JIMHEHHBIX ypaBHeHui A-X =b wmeromom 3eitnens. [Iposepums pezyiomam ¢ nomo-
wwro modyns linalg.

3anaua 5. [lan ¢aiin ¢ matpureit A pazmepom N x n, n=10. Haiitu MmakcuMaabHOE COOCTBEHHOE
3Ha4YeHue MaTpuibl A. [Iposepums pesyrbmam ¢ nomowvio mooyas linalg.

3amaua 6. /laHbl BeIpaXCHUS 2-X HEKOTOPBIX aHAJTMTUYECKH 33JaHHbIX QyHkuuit f(X). Halitu
Bce pemienus ypasaenuit f(X)=0 metonom HeroToHa. [Iposepums pezyiomam ¢ nomowwio one-
pamopa fsolve.

3amaua 7. JlaHbl BRIpOKeHHS 2-X HEKOTOPBIX aHATUTHYECKH 3aaHHbIX GyHkimi f(X). Haiitu
Bce penreHus ypaBHeHuit f(X)=0 MeTomom mpocTeix urepauid. /Iposepums pe3yibmam ¢ noOMo-
wwio onepamopa fsolve.

3anaua 8. JlaHbl BRIpaOKCHHS 2-X HEKOTOPBIX aHAIMTHUYECKH 3amaHubiX Gyrkiuii f(X). Haiitu
Bce penreHus ypaBHenuit f(X)=0 meTonom cexymmx. /Ipogepums pezyivmam ¢ NoOMOubio one-
pamopa fsolve.



3amgaua 9. [lans! Beipaxenus Gynkuwmii f1(X,y) u f2(X,y). Haiitu Bce penienust cuctemMbl ypaBHe-
auii f1(X,y)=0 u f2(X,y)=0 meromom Hetorona. Ilposepums pezyibmam ¢ nomowwpto onepamopa
fsolve.

3amaua 10. [Jans Beipaxenus Gynkuuit f1(X,y) u f2(X,y). Haiitu Bce pelieHus cucTeMbl ypaBHe-
auit f1(X,y)=0 u f2(X,y)=0 MeTo10M rpagreHTHOrO CIycKa. [Iposepums pesyibmam ¢ ROMOUbIO
onepamopa fsolve.

3amaua 11. Jlan daiin ¢ Tabnauuno 3anannoii ¢pynkuen f(X), a<x<b. Haiitu perienue kpaeBoii
ou ou
3amauu 1-ro mopsiaka Y + v f(X) ¢ OMHOPOXHEIMH IPAHHYHBIMY ¥ HAYATEHBIMH yCTOBHAMH
X

C ITIOMOUIBIO IBHOM Pa3HOCTHOM CXeMBL. [Iposepumbs pe3yibmam ¢ noOMOwblo onepamopa
PDEplot.

Bamaua 12. Jlan daiin ¢ tTabiauuno 3amannoi ¢pyukiuei f(X), a<x<b. Haiitu perienue kpaeBoii
ou ou
3a1auu 1-ro mopsiaka r + - f(X) ¢ 0/IHOPOTHBIME IPAHUYHBIMH ¥ HAYALHBIMH YCITOBHAMH
X

C ITIOMOUIBIO HEABHOM Pa3HOCTHOU CXeMBl. [Iposepums pe3yibmam ¢ noMoubo onepamopa
PDEplot.

3amaua 13. Jlan daiin ¢ Tabiauuno 3amannoi ¢pyukiuei f(X), a<x<b. Haiitu perienue kpaeBoii
ou ou
3a1auu 1-ro mopsiaka r + - f(X) ¢ 0/IHOPOTHBIME IPAHUYHBIMH ¥ HAYALHBIMH YCITOBHAMH
X

METOJIOM JIPOOHBIX aroB. /Iposepums pesynomam ¢ nomoupvio onepamopa PDEplot.

3amaua 14. Jlan daiin ¢ Tabnauuno 3amannoi ¢pynkiuen f(X), a<x<b. Haiitu perienue kpaeBoii
ou  o°u
3a[]a4ui ypaBHEHUS TETJIONPOBOIHOCTH e =f (X) C OJTHOPOJIHBIMH TPAHUYHBIMU U
X
Ha4yaJbHBIMH YCIOBHUSIMU C MIOMOIIBIO SIBHOM Pa3HOCTHOM cXeMbl. [Iposepums pezyibmam ¢ no-

mowwto onepamopa PDEpIot.

3anaua 15. Jlan ¢aiin ¢ Tabnuuno 3amanHoi Gynkiueit f(X), a<x<b. Haiitu peienue kpaeBoii
ou o%u
3a/1a4M ypaBHEHUS TEIIONPOBOJIHOCTH Aol = f (X) C OJTHOPOJIHBIMH TPAHUYHBIMHU U
X
HAYaJIbHBIMH YCIOBHUSAMU C IIOMOILBIO HESBHOM Pa3HOCTHOU CXEMBI. /Iposepumsb pe3yromam c
nomowwio onepamopa PDEpIot.

3amaua 16. Jlan daiin ¢ Tabiauuno 3amannoit ¢pynkiuen f(X), a<x<b. Haiitu perenue kpaeBoii

ou o4
3aJaun ypaBHeHI/IH TeHHOHpOBO)IHOCTI/I E — 8_2 = f (X) C OI[HOpO,Z[HLIMI/I FpaHI/IqHBIMI/I nu
X

HaYaJIbHBIMH YCIIOBUSIMH METOJIOM JIpOOHBIX MAaroB. /Iposepums pe3yivmam ¢ noMowbo one-
pamopa PDEplot.

3amaua 17. Jlan daiin ¢ Tabnuyno 3anannoii ¢pynknuen f(X), a<x<b. Haiitu perienue kpaeBoii
3a/1a91 BOJTHOBOTO ypaBHE 0'u_d'u
JIa4¥ BOJTHOBOTO YPaBHEHUS —— — —
ot ox?

YCIIOBHSIMH C ITOMOIIIBIO SIBHON Pa3HOCTHOM CXeMbL. [Ipogepums pe3yibmam ¢ NOMOubIo one-
pamopa PDEplot.

=f (X) C OTHOPOJAHBIMU I'PAHUYHBIMH 1 HAYAJIbHBIMU



3amaua 18. Jlan daiin ¢ Tabauuno 3agannoit Gynkiueit f(X), a<x<b. Haiitu perienne kpaeBoii
3aj1a4i BOJIHOBOTO ypaBHE ou_2u
Ja49y BOJIHOBOI'O YPABHCHUA —— —
ot* ox®

YCJIOBUSIMU C ITOMOIIBIO HESIBHOM Pa3HOCTHOU CXeMbl. [Iposepums pezyivmam ¢ nomMoupio one-
pamopa PDEplot.

=f (X) C OJHOPOJAHBIMU I'PAHUYHBIMH U HAYAJIbHBIMU

3amaua 19. Jlan daiin ¢ Tadbauuno 3agannoi Gynkiueit f(X), a<x<b. Haiitu perienue kpaeBoit
o’u  ou
33141 BOJTHOBOTO YPaBHCHUS Frvi f(X) ¢ OXHOPOIHBIME IPAHMYHBIMA ¥ HAYATHHBIME
X
YCJIIOBUSIMH METOJIOM JIPOOHBIX IIAroB. [Iposepums pe3yibmam ¢ NOMOWbI0 ONepamopa
PDEplot.

3agaua 20. Jlau daiin ¢ Tabauuno 3agannoi yukiueit f(X,y). Haittu pemenne 3agaun Jupux-

o°u  o°u
ne i ypaBHenus [lyaccona Pl + W = f (X, y) C OIHOPOJHBIMU TPAaHUYHBIMHU YCIIOBHSIMH C
X

MTOMOIIBIO TIPSIMBIX METOJIOB PEIICHUSI CETOYHBIX AJUTUNITHICCKUX ypaBHEHUH. [Iposepums pe-
synemam ¢ nomouvio onepamopa PDEpIot.

Bamaua 21. Jlan daiin ¢ Tabauuno 3amannoi ¢pyukuei f(X,y). Haiitu pemenne 3amauun Jupux-

o°u  o°u
ne i ypaBHenus [lyaccona PVl +— =1 (X, y) C OTHOPOJHBIMU TPAaHUYHBIMHU YCIIOBHSIMH C

MTOMOIIHIO UTCPAITMOHHBIX METOJIOB PEIICHHS CETOYHBIX AUIUNTHYCSCKUX YpaBHEHUH. [Ipoge-
pums pesyromam ¢ nomowwio onepamopa PDEplot.

3anaua 22. Jlan ¢aiin ¢ TabnuuHo 3amanHoi ynkiueit f(X,y). Haiitu pemenne 3agaun JJupux-
o%u o’
ne juia ypaBHeHus [lyaccona PVl + W = f(X,y) ¢ OHOPOAHBIMU rPAHUUIHBIMHU YCIOBHSIMH
X

METOZIOM penakcauuu. [lpogepums pezyivmam ¢ nomoupto onepamopa PDEplot.

7. MaTepnaibHO-TeXHHYECKOe o0ecnedyeHne 1o JMCHUILIHHE (MOLY110)
ITo Bcem Bugam y4eOHOH N1€ATENbHOCTH B paMKax JUCIUIUIMHBI UCIIOJIb3YIOTCS ayIuTo-
puu, KaOUHETHI U J1abopaTOPUH, OCHAILIEHHbIE HEOOXOIUMBIM CHEIHAIN3UPOBAaHHBIM U J1Jabopa-

TOPHBIM 000PYJIOBaHUEM.

HaunmeHnoBaHue crienuaibHbIX OCHAIIIEHHOCTh CHEUATbHBIX [epeueHpb JTUIEH3UOHHOTO
MOMENICHU I MOMENICHU I MPOrPaMMHOT0 00eCIeYeHUsI
Y4eOHbIE — ayauTOpHH IS Meobenb: yuebHas MeOenb Microsoft Windows10, Mi-
MPOBEICHUS 3aHATHI JCKIIMOHHOTO Texuuueckue cpeacrta o0y- | crosoft Office 2010, MathCAD14,
THIIA YEHHS: Maplel8
9KpaH, IPOEKTOP, KOMIIBIOTED
YuebHbIC  ayaUTOpPHH IS Mebesb: yuebHas MeOeb Microsoft Windows10, Mi-
MPOBEEHUS Ta00PaTOPHBIX PabOT. Texuuueckue cpeacrtea o0y- | crosoft Office 2010, MathCAD14,
YEHUS: Maplel8
9KpaH, IPOEKTOP, KOMIIBIOTED

Jlist caMOCTOSITEIbHOM paboThl 00YyJaIOUIUXCS MPETyCMOTPEHBI IIOMEILIEHHS, YKOMIUIEK-
TOBaHHBIE CIEIUATU3UPOBAHHON MEOENIbIO, OCHAIICHHBIE KOMITBIOTEPHOU TEXHUKOW C BO3MOXK-



HOCTBIO MOJKIIOUeHHs K ceTu «MHTepHeT» u obecredeHreM JIOCTyIa B 3JEKTPOHHYIO MHGOP-

MaIMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

HaunmMmeHoBaHne nmoMemeHnn
JUTSL CAMOCTOSITETIHHOM paboThI
oOydaromuxcs

OCHaIIIEHHOCTh ITOMEIEHU I
JUTSL CAMOCTOSITENIbHON paboThI
o0yJaromuxcs

IlepedeHp NMLIEH3MOHHOTO
MIPOTPAMMHOTO 00eCTICUCHHS

ITomemienue mIa caMocCTOS-
TeNpHOM paboTel  oOywarommxcs
(unraneHblit 321 Hayunoli 6ubino-
TEKN)

Meobenb: yuebHas mebenb

Kommuiekt cnennanu3npoBaH-
HOM MeOenn: KOMIBIOTEPHBIE CTO-
JIBI

OOopyznoBaHue: KOMIIBIOTEP-
Has TEXHUKA C IOJKIIOYCHHEM K
HHPOPMALMOHHO-

KOMMYHHMKaIMOHHOM cetn «HTep-
HET» W JOCTYIIOM B 3JIEKTPOHHYIO

nHpopManmoHHO-
o0pa3oBaTenbHyI0 cpelly o0pa3oBa-
TENBHOM OpraHM3al|y, BeO-

Kamepbl, KOMMyHHKallMOHHOE 000-
pynoBaHue, obecreynBaroniee no-
CTYIl K CETH WHTEPHET (MPOBOIHOE
COEMHEHNE M OECTPOBOTHOE CO-
eauueHue 1o texHoaorun Wi-Fi)

Microsoft Windows10, Mi-
crosoft Office 2010, MathCAD14,
Maplel8

IloMmemienne s camMOCTOSI-
TENBHOI paboThl 00yYaroIUXCs

Meoberb: yuebHas MeOenb

Kommnekt crnenuanuzupoBaH-
HOW MeOeNu: KOMIBIOTEPHBIC CTO-
JIbI

OGopynoBaHHe: KOMIIBIOTEP-
Has TEXHUKA C MOJKIIOYCHUEM K
HHPOPMALMOHHO-

KOMMYHHKaMOHHOH cetn «HTep-
HEeT» U JOCTYIOM B 3JIEKTPOHHYIO

HHPOPMALMOHHO-
obpazoBaTenbHyI0 cpeay oOpa3oBa-
TENbHOU OpraHu3aIHH, BeO-

KaMepbl, KOMMYHHKAIIMOHHOE 000-
pynooBaHHe, 00ECIeUrBaOIIee [0-
CTYI K CeTH MHTEPHET (IIPOBOIHOE
COCIIMHEHNEe H OECIPOBOIHOE CO-
enunenne o texuHonoruu Wi-Fi)

Microsoft Windows10, Mi-
crosoft Office 2010, MathCAD14,
Maplel8




