MUHHCTELPCTRO HAVEN 4 BLICLIETO OBPA3OBATIAA
ﬁ POCCUMCKON @LUEPALMH
(ar DencpathHns TOCYMPCTREANOE D10, DLETIO: O A0 R EALHOS ¥ SO0 LR
Vi AASLIC O O pasiHaIY
G MATTEN L OPCE AR TOCY HIPSTIHHNE rexgnvecaad y iooumer um, Tl Huocopas

e OF b
o N
b g AR, ALS
AR

.94 "oy L0k ‘_','.'.‘L". X3 -3 5
"' Sl S YTBEPACHALD

.

ey Hupesrop VERC
P /MK Mesan

! '.:I"'"
v

s 19022024

FARQUAS NPOL PAVINLA THCUETL HHES (MO I¥J5L)

COBPEMERELIF GHCTELSTRE METOABE MATEMATHULECKOH
DUIHUKIT

1 lArDa ReEITEC DO-ANOTCREM (CISLIMANLIIOU il
1] 60 00 TI0000 11 A METEMeTURS 0 AIGOpMTIEs

Huipas1:aHOCTL {D0GILN L NTHERA SIS} HPOTRRMY L
W CArTh 2K VOLEAHPSALNS W U0 #nE TOOHANKE

Vpor2sD BICulZrd 0NR0BaE A - MADHC ATy

apnn ciysenm
[RER BAY

Heerery e gayawer  Mueonsy FCTECTBL A AT W CYAILAE Y MLV

Kupera L0 ATHOH MATEME | HKE H =001 MicH
Kspe 2
Cenmectp 3

Varoaro npex
2024 rox



PaGouast mporpanma CocTaByeHa Ha OCHOBE ¢GrOC BO - margetpatypa 1o HanpasieHHIO
nonrotosku 01.04.02 [Tpuknanxas MaTeMaTiKa i uH(opMaTHKa (TpHKa3 Munob6prayku Poccun
or 10.01.2018 r. Ne 13)

PaBouas mporpamma paccMoTpeHa I onoGpena Ha 3acefaHul Kadeapbl [TpuknanHoH
MaTeMaTHKi 1 HH(QOpMaTHKI!

09.02.2024, nporoko: Ne 6 /W
3ag. kadeapoi 10.A. W3pekoB

—

PaGouast porpamma 0100 peHa METOAHYECKOT xomucceit MEuC
19.02.2024 r. npotoxon Ne 5

[Npencenaresb W.10. Me3un

Padouas nporpamMma cocTaBaeHa:
npodeccop kadeapsl [IMul, a-p Qus.-mar. Hayk
KanueHnko

CU.

PeLieH3eHT:
2 AT
3aB. kadeapoit Musikn, K. Gu3.-Mar. HayK .M. JoaryuinH




Jlucr akTyasm3anuu padoueii mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kadeapel [IpukinanHoil MaTeMaTHKU U HHPOPMATHKU

[Ipotokonm ot 20 . No
3aB. kadenpoii 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3acenanuu Kadeapsl [IpukinanHoli MaTeMaTHKU U HHPOPMATUKA

[Ipotokon ot 20 . Ne
3aB. kadenpoii 10.A. N3BekoB




1 Ilesiu ocBOEHMSI IMCUMILTHHBI (MOZLYJI51)

OcBocHre O0Oy4YaIOMIMMHUCS OCHOBHBIX TIOHSTUH H METOJOB  BBIYHCIUTEIHLHON
MaTEMaTHKH, CBSI3aHHBIX C PEIICHUEM KPaeBbIX M Ha4daJIbHO-KPACBBIX 3a7ad /IS ypaBHCHHM
MaTeMarnueckoi (usuku. QopMUpOBaHUsS y OO0yUYaAIOMUXCS TPEJCTABICHUS O COBPEMEHHBIX
METO/IaX pelIeHUs YpaBHEHU MaTeMaTHIECKON (PU3MKH, KaK KOHEYHO-PAa3HOCTHBIX METOJI0B, TaK
Y BapUAIlMOHHBIX U MPOCKIIMOHHBIX MeTOo1aX. POPMUPOBAHUE KOMITETEHITUH, TPETYCMOTPEHHBIX
®I'OC BO no vanpasnennto 01.04.02 [IMull

2 MecTo AUCHMIJIMHBI (MO1YJ151) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Jucuunnraa CoBpeMEHHbIE YUCIEHHBIE METO/bl MaTeMaTH4ecKod (PU3MKH BXOIUT B
00513aTeNIbYI0 YacTh Y4€OHOI 0 IIaHa 00pa30BaTeIbHON TPOTPaMMBI.

JUis  u3ydyeHus  JUCHMIUIMHBI ~ HEOOXOIuMMBI  3HAaHUSA  (YMEHUs,  BIAJCHUs),
c(OpPMHUPOBAHHBIE B PE3YJIbTATE U3YUSHHSI JUCHUTUINH/ TPAKTUK:

JlonOJTHHUTENbHBIE TJ1aBbl YPABHEHU MAaTeMaTH4ECKO (U3UKH

MatemaTuueckoe MOIEIUPOBaHNE

YucneHHble METO/IBI PELLICHNUS] HAYaJIbHO-KPAEBBIX 3aa4

JlOonOIHUTENIbHBIE IIaBbl (PYHKIIMOHAIBHOTO aHAIN3a

3nanus (YMEHUs, BIAJCHHS), IOyYCHHBIE IPH M3YYCHUU AAHHOW JUCUUIUIMHBI OyIyT
HEOOXOIUMBI JJIs1 N3y4EHHSI TUCIUTUINH/TIPAKTHK:

BrinonHenue u 3aiuTa BbIIIyCKHOM KBaJIM(PUKAIIMOHHOM paboThI

3 Komnerenuuu odyuarouierocsi, gopmupyembie B pe3yJibTaTe 0CBOECHHSA

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYeEMble pe3yJIbTAThl 00yUeHH st

B pesynbrare ocBoeHHsA MUCHUIUIMHBI (MOAynsi) «CoOBpeMEHHBbIE YMCICHHBIE METOIBI
MaTeMaTH4yeCcKol GU3NKN» 00yUaroIUiics JOKEH 00J1ajaTh CIeIyIOIUMHA KOMIIETECHIUSIMHU:

KOI{ HHAUKATOopa I/IHIII/IKaTOp JOCTHIXXCHUA KOMIICTCHIIUU

OIIK-3 CnocobeHn pa3pabaTbiBaTh MaT€MaTHYECKHWE MOJEIU U IMPOBOAUTh UX AaHAIMU3 IpU
pelIeHnH 3a1a4 B 00J1acTu NPOoPecCUOHANBHOMN e TeIbHOCTH

OIIK-3.1 Pa3pabaTbiBaeT MaTeMaTHYECKHE MOJIENM U MPOU3BOIUT UX aHAIWU3 IpPU
penieHuu 3a1a4 B 006J1acTu mpohecCuoHaIbHOM AeSITENbHOCTH

OIIK-3.2 CocraBnsieT 1 0QpOpPMIISIET OTUYETHI, BHIIOJIHSAET TPeOOBaHUS HOPMOKOHTPOJIS
10 pe3yibTaTaM NPoPeCcCUOHANBHOMN JIeATEIbHOCTH

OIIK-3.3 BoinonHsieT 0030pbl Hay4HOH MH(OpPMaLMK, TOArOTaBIUBAET MyOIHKAIUN

o TeMe po(eCCUOHATTFHOM AeITeThHOCTH




4. CTpyKTYypa, 00bEM U co/lepKaHue TUCHUNIMHBI (MOTYJIs1)
OO0mast TpyT0eMKOCTh AUCIHILTUHBI COCTaBIsIeT 6 3a4eTHRIX eauHull 216 akan. yacoB, B TOM

qyuce:

— KOHTaKTHas paborta — 58,6 akaj. 4acos:
— ayauTopHas — 54 akaj. 4acosB;

— BHeaynuTopHas —4,6 akaj. 9acoB

— camocTosTenbHas pabora — 122 akaj. yacos;

— IMOATOTOBKA K 9K3aMeHy — 35,4 akaj. yaca

®dopma arrecTauui - 3K3aMeH

AynuropHas g
KOHTaKTHas pabora 7z ®dopma TeKyero
5 =
Paznen/ Tema § ( axaz. wacax) E ) Bux . KOHTpOJIA Kox
g 3 ©| caMOCTOSTeNbHOW | YCIEBaeMOCTH U
JUCLIUTUTUHBI 5 £ = . | KoMIIeTeHIUH
@) 2 5 paboTHI MIPOMEKYTOUHOH
nmab. | mpakT. | &
Tlex. Z'S aTTecTaluu
3aH. 3aH. | O &
1. DneMeHTHI TEOPHH U METO/IBI
penieHus Pa3HOCTHBIX CXeM
. OnK-3.1
Nzydenne VYcrHbIH ompoc,
JIUTEPATYpPhI Oecena, mpoBepKa
1.1 IocTpoenue ’ ’ -
p 5 20 BBITIOJTHEHNE BBIITOJTHEHHS OrK-3.2
Pa3HOCTHBIX CXEM . .
nabopatopHoi nabopatopHon
paboTEI paboThI OnkK-3.3
3
OlK-3.1
. N3ydenue YerHBli onpoc
1.2 Teopust ycTOHYMBOCTH HHTey ATVORL Gecena, I 013133 K’a
Pa3sHOCTHBIX CXEM. paTyphbl, » IPOBEP OlK-3.2
5 18 BBINOJIHEHNE BBITIOJTHCHHUS
MeTtoapl peueHus . .
ASHOCTHALX VDABHCHHI abopaToOpHOH Tab0opaTOpHOI
P M paboThI paboTHI OnK-3.3
HWTtoro no paszzeny 10 38
2. YucieHHble METOJIBI
peuIeHusT Ha4allbHO-KPaeBbIX H
00paTHBIX 33/1a4
. OnNK-3.1
Nzyuenue VeTHslii onpoc,
2.1 PemeHue HavaibHO- TUTEPaTypPHI, Oecena, mpoBepka OMK-3.2
KpaeBbIX 3a7ad METOJIOM 5 20 BBINOJIHEHHE BBITTOJTHEHU ST :
Tl'anepkuna nabopaTopHO nmabopatopHOit
paboThI pabo-Tsl OnK-3.3
. OMNK-3.1
Nzyuenue YcrHbli ompoc,
2.2 Pemenne HavaibHO- 3 JIUTEPATYpBI, Oecena, mpoBepka
KpaeBbIX 3aJad METOIOM 5/51 20 BBINIOJIHEHNE BBITIOJTHEHUS OnK-3.2
HaMMEHBIINX KBAJ[paTOB nabopaTtopHoOi naGopaTtopHoi
paboThl paboThI OlNK-3.3
Wzyuenue VYeruelii onpoc, OMNK-3.1
2.3 Pemenue HavanbHO- JIUTEPATYpBI, Oecena, mpoBepKa
KpaeBBIX 33Ja4 METOIIOM 6/611 20 BBITIOJTHEHUE BBIITOJTHEHHS OMNK-3.2
KOHEYHBIX DJIEMEHTOB nabopatopHoi nabopatopHon
paboTsI paboTsI OMK-3.3




OnkK-3.1

Nzydenne VYcerHbI# ompoc,
JUTEPaTypBHl, Oecena, mpoBepka
2.4 HucieHHLIC MeTOMD! 9 26 BBITIOJTHEHHE BBITIOJTHEHHSI OrK-3.2
pelIeHuUs OOPaTHBIX 3a/1a4 . N
nabopaTopHOH TabopaTOPHOI
paboTsl paboTsI OlK-3.3
HUroro no pazaeny 26/121 86
HUroro 3a cemectp 36/2611 140 JK3aMeH
HWtoro no mucuumiiHe 36/261 140 9K3aMeH




5 O6pa3oBaTejibHbIE TEXHOJIOTHH

B xone u3ydeHus AMCHUIUIMHBI UCTIOIB3YIOTCS 00pazoBaTelbHbIe M MH()OpMAIIMOHHBIE
TEXHOJIOTHH:

1. TpaguIMOoHHbIE TEXHOJIOTUU OOYy4YeHUs, Mpeanoarapiye nepeaayy nHhpopManuu B
TrOTOBOM BUje, (hopMupoBaHe y4eOHBIX yMEHHI 10 00pa3ily: 1abopaTopHbie paboThl,CEMUHAPEI.

Hcnonp3oBanne TPaaUIIMOHHBIX TEXHOJIOTUNA 00eCreurBaeT OPUEHTUPOBAHUE CTYICHTA
B MOTOKE MH(OPMALIUH, CBI3aHHON C PAa3MUYHBIMU MOAXOJAMH K OIPEEIIEHUIO CYIIHOCTH, CO-
Jep>KaHusi, METOI0B, (OpM Pa3BUTHUS U CAMOPA3BUTHS JIMYHOCTHU; CAaMOOIpE/esieHne B BbIOOpe
ONTUMAJILHOTO MYTH U CHOCOOOB JTMYHOCTHO-TTPO(GECCUOHATBHOTO PAa3BUTHUS; CHCTEMATHU3ALINIO
3HAHUW, TOJNYYEHHBIX CTYJEHTaMH B MpOIlecce ayAUTOPHOH M CaMOCTOSITENBHOM pabOTHI.
JlaGopaTopHble 3aHATUS OOECIEYMBAIOT pPAa3BUTHE W 3aKpEIUICHHE YMEHUH U HAaBBIKOB
ompezeNieHusl Ielied M 3aJad CcaMOpPa3BUTHS, a TakXKe MNPUHATHS HauOosiee >(PQPEKTUBHBIX
PELICHUH 110 UX peaTu3alnH.

2.  MudopmannoHHO-KOMMYHHUKALIMOHHBIE  00pa3oBaTelbHbIE  TEXHOJOTMH  —
opranusaius 00pa3zoBaTeIbHOTO MPOlecca, OCHOBaHHAs HA MPUMEHEHUH CIICUAIU3UPOBAHHBIX
IPOTPAMMHBIX CPEJl ¥ TEXHUYECKHUX CPENICTB PA0OTHI C HHPOPMAIUEH.

JlaboparopHble 3aHATHS MPOBOASATCS B KOMIBIOTEPHBIX Kiaccax BBIUYMCIUTEIHLHOTO
nentpa ®I'bOY BO «MI'TY». B xo1e npoBeieHrs JICKIIMOHHBIX 3aHATUN MPETyCMaTPUBACTCS:

— HCMOJB30BAHUE OJCKTPOHHOTO JEMOHCTPAIIMOHHOTO MaTrepuajla II0 TeMawm,
TPEOYIOIIMM HIUTFOCTPAIMK paboThI TporpaMMHBIX mpoaykTos: MS Word, MS Excel.

- B XOZIe TIPOBEJIeHUS TabopaTopHbIe paboOT MpeayCMaTPUBAETCS UCTIOIb30BAHUE CPEIbI
nporpammupoBanusi PASCAL ABC, MS Visual C, maremarnueckoro nakera MAPLE mpu
BBIMIOJTHEHUH UHANBUAYAJIbHBIX 3aJaHH.

- ucrnosib3oBaHue oopazoBarenbHoro nopraia ®I'bOY BO «MI'TVY» .

3.MutepakTuBHble (OPMBI 00YUYECHHUS, MPEANOIAraloie OPraHu3alui0 O0yYeHHUs Kak
IPOJYKTHBHON TBOPYECKOM IEATEILHOCTH B PEXKMME B3aUMOICHCTBUS CTYICHTOB JIPYT C APYTrOM
U C TIperno/iaBaTesieM

Hcnonp30BaHne HMHTEPAKTHBHBIX  00pa30BaTENbHBIX  TEXHOJOTHHA  CIOCOOCTBYET
MOBBIIIEHUIO HHTEPECa M MOTUBAIMM YUALTUXCS, AKTUBU3AI[MHM MBICIIUTEIILHON JIESTETbHOCTH U
TBOPYECKOTO TMOTEHIIMANa CTYACHTOB, jenaeT Oonee 3()PEeKTUBHBIM YCBOCHHE Marepuaa,
MO3BOJISIET UHUBHIyaIM3UPOBaTh 00y4eHNE U BBECTH SKCTPEHHYIO KOPPEKIIMIO 3HAHUH.

4. [IpoGieMHast TeXHOJIOTUSI 00y4YEHHUS

Mertonrka opueHTHpOBaHa Ha J1abOpaTopHble PabOThI MOMCKOBO-HCCIEI0BATENBCKOIO
THUTIA, CEMUHAPBI TPOOIIEMHO-UH(POPMALIMOHHOTO XapaKTepa 1 MOATOTOBKY IMPE3EHTALINH.

JIaGopatopHble pabOThI HOMCKOBO-UCCIIEI0BATEIbCKOTO THIIA

OOMmeH nH(popMmanyen, MOJYy4eHHOM CTY€HTaMH B XOJ€ CaMOCTOSTENILHOTO TOUCKAa U
UCCIIC/IOBAaHHUS 110 TIOCTAaBIICHHON TmpoOieMe, PEKOMEHIYETCs OpraHW30BaTh B paMKax
nabopaTopHbIX paboT. LleHHOCTh naHHON (OPMBI 3aHATHI B TOM, YTO B Ipolecce 00CyKAeHUs
MOYKHO BBI-CKa3aTh COOCTBEHHOE MHEHHE M TIOIBITATHCS JI0KA3aTh €r0 MPABHIBLHOCTD.

[Tpy nM3ydeHUM AUCUUIUIMHBI A KaXI0ro pasjena Mpeasaraercs nepeueHb BONpPOCOB
JUTSE CAMOKOHTPOJIsl. BO3MOXKHBI TpH BapHaHTa HCIOIB30BAHUS JAHHBIX BOITPOCOB MTPH N3YUEHHUH
TEOPETUYECKOro MaTepuana: MO0 JUIsi KOHTPOJS TMOJyYE€HHBIX CTYA€HTaMHM 3HAHUU 110
OKOHYAaHWU M3YYCHUS pa3iena, JIM00 sl 00CYKICHHS KaXKI0TO BOITPOca Kak MUHHU-TIPOOJIEMEI B
xoJie 1abopaTopHOil paboThl, 1100 TO M APYroe B ONPEACICHHOM coueTaHuu. Jlomyckaercs nHas
MIOCTAaHOBKA BOTIPOCOB TIPEIOJaBaTeleM, a CaMOCTOSITeIbHAas (HOPMYITUPOBKA CTYACHTaAMH
BOIIPOCOB JUIsl 0OCYKJICHUS MIPU BBIMOJIHEHUH Ja00paToOpHOl paboThI TOJNIBKO MPUBETCTBYETCS.
JlaGopaTopHbie pabOThI TOWCKOBO-HCCIIEIOBATEHCKOTO THUIA HE TOJBKO CIIOCOOCTBYET
yrIIyOJIeHHOHM MPOpadoTKe TEOPETUUECKOTO MaTepuaa



IpeaMera Ha MPOTSDKEHUHM BCEr0 HU3YYEHHA Kypca, HO U Pa3BUBAIOT TBOPYECKYIO
CaMOCTOSATEIHOCTh CTYACHTOB, CIIOCOOHOCTh K 0000IICHUSAM, YKPETUISIS UX HHTEPEC K
WCCIICIOBAHMSIM, COJICHCTBYS BHIPA0OTKE MPAKTUUECKUX HABBIKOB PaOOTHI.

6 YueOHo-MeTOoANYECKOE 00ecrevyeHne CAMOCTOATEIbHOI padoThl 00yUYaIOLIUXCs
[Tpencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe CPEACTBA JIS IPOBE/ICHUsI IPOMEKYTOYHOM aTTecTAlNU
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOANYEeCKOe H HH(POPMALIMOHHOE o0ecriedeHne TUCIIHIIMHBI (MOYJIs1)

a) OcHoOBHas JITepaTypa:

3amm3usak, B. E. UYucnennsie meronsl. OCHOBBI HAYYHBIX BBIYMCICHHN | Y4EOHHMK U
npakTukyM it By30B / B. E. 3anususak. — 2-e usj., mepepad. u gor. — Mocksa : M31arenbeTBo
HOpaiit, 2020. — 356 c¢. — (Bwicmee obpazoBanue). — ISBN 978-5-534-02714-3. — Tekcr :
anekTpoHHbI // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/449891 (mara obparienus:
19.04.2024).

Maromeno, K. M. CeTro4yHO-XapaKTepHUCTUYECKHUE YHUCICHHBIE METONbI : YydeOHOe
noco6ue st By30B / K. M. Maromenos, A. C. XomomoB. — 2-¢ u31., HCIp. U Jon. — MOCKBa :
WznarensctBo FOpaiit, 2020. — 313 c. — (Bricmiee oopazosanue). — ISBN 978-5-534-04220-7.
— Texct : anmexrponnsiii // OBC HOpait [caiit]. — URL: https://urait.ru/bcode/452202 (mata
obpamienus: 20.04.2024).

0) JlonmosiHuTeIbHAS JIUTEPATYpa:

3aiieB, B. ®@. OObikHOBeHHbIE auddepeHranbuple ypaBHeHus B 2 4. Yacte 1 :
cripaBOYHHK Juist By30B / B. @. 3aiiues, A. /1. IlonsauH. — 2-e u31., ucnp. u 1om. — MOCKBa :
WznarensctBo FOpaiit, 2020. — 385 c. — (Briciiee oopazosanue). — ISBN 978-5-534-02685-6.
— Texct : anmexrponnsiii // OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/452277 (mata
obpamienus: 20.04.2024).

Kopomnes, A. B. luddepennmanbubie 1 pa3HOCTHBIE YPaBHEHHUS | Y4E€OHUK U MPAKTUKYM
s By3oB / A. B. KoponeB. — Mocksa : M3narensctBo HOpaiit, 2020. — 280 c. — (Beicuee
obpaszoBanue). — ISBN 978-5-9916-9896-2. — Tekcr : anekrponusiii / ObC FOpaiir [caitT]. —
URL.: https://urait.ru/bcode/451251 (nata obpamienus: 20.04.2024).

B) MeToanyeckne yKa3aHus:

Emenbsiros, B. H. UncnenHble METOABI: BBEJCHHE B TEOPUIO PA3HOCTHBIX CXEM | yueOHOe
nocobue ans By30oB / B. H. EMenbsiHOB. — 2-€ u3n., ucnp. u gon. — Mocksa : M3garenscTBo
FOpaiir, 2020. — 188 c. — (Bricmiee obpazosanue). — ISBN 978-5-534-06617-3. — Texkcr :
anextpouHsidd // DbC FOpait [caitt]. — URL: https://urait.ru/bcode/453264 (mara obpaiieHus:
19.04.2024).

[Tumenos, B. I'. YUucnennsie metoasl B 2 4. Y. 2 : yyebHoe mocodue s By3oB / B. I
[Iumenos, A. b. JloxxaukoB. — Mocksa : U3parensctBo FOpaiit, 2020. — 107 ¢. — (Bbicmiee
obpaszopanue). — ISBN 978-5-534-10891-0. — Texkcr : anexrponusiii / ObC FOpaiit [caitT]. —
URL: https://urait.ru/bcode/454053 (mata obparienus: 19.04.2024).

r) [Iporpammuoe ob6ecnieuenue u UHTEpHET-pecypcebl:

IIporpammHoe obecnieyenue

Hanmenoanmne [10 Ne toroopa CpoOK JelcTBUSA JIUIIEH3UN




MS Office 2007 |y, 135 1 17.09.2007 Geccpoaro
Professional

7Zip cB0OOIHO pactipocTpansemoe [10 6eccpodHo
Maple 14 K-113-11 ot 11.04.2011 GecepOUHO
Classroom License

NotePad++ cB00OOTHO pacnpocTpansemoe [10 0eccpovHO




MS Visual Studio 6 o 6

Code CBOOOZHO pacpOCTPaHIEMOE €CCPOYHO

ABC Pascal cBoOoaHO pacmpoctpansemoe [10 OeccpouHo
IIpodeccuonanbHble 6a3bl JAHHBIX H HH(POPMANIMOHHBbIE CIIPABOYHbIE CHCTEMBI

HasBanue kypca Cchuika

Mexnaynapoanas crpaBodyHas cucrema «llommpen»|URL:

polpred.com otpacib «O0pa3oBaHue, HayKa» http://education.polpred.com/

Hanmonanehas nH(GOPMaAIIIOHHO-aHAIUTHYECKAs] URL:

cucreMa — POCCUMCKHI MHIEKC HAYYHOIO LIMTUPOBAHUS PRT ; :

(PHHLI) https://elibrary.ru/project_risc.asp

ITouckoBast cucrema Axagemusi Google (Google ) )

Scholar) URL.: https://scholar.google.ru/

9 MaTepuajiIbHO-TeXHHYeCKOe oDecredeHne TUCITHIIIMHBI (MOTYJIs)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrnieucHUe JUCHUITIIIMHBI BKJIIFOYACT:

Y4yeOHble ayauTOpuUu MAJIE TPOBEACHHS JAOOPATOPHBIX 3aHITHM, TPYMIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIBTAIlMH, TEKYIIEro KOHTPOJS W MPOMEXKYTOYHOM aTTecTalluu
[Tepconanbubie koMmbloTepsl ¢ makerom MS Office, BeI-xogoM B MIHTEpHET U ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH()OPMAIIIOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCUTETA,

KomMruiekc TecTOBBIX 3aaHuM JIJ1s1 POBEACHUS pYOEIKHOTO M TPOMEKYTOYHOTOKOHTPOJIS

[Tomenenus 1uist caMmocTOsTeNbHOM paboThl 00yuaromuxcs [lepcoHanbHble KOMITBIOTEPHI
¢ nmakerom MS Office, BbI-x0/10M B IHTEpHET U C JOCTYIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa30BaTeyIbHYIO Cpely YHUBEPCUTETA

[Tomemenust [asi XpaHeHUs H  TPOMUIAKTUYECKOTO OOCIYyXHBaHHS y4eOHOTO
obopynoBanus Illkader st XpaHeHus y4eOHO-METOJAMYECKON JOKYMEHTAllud, Y4eOHOTO
000pyI0BaHus U y4eOHO-HATTISAHBIX TOCOOHIA


http://education.polpred.com/

Ipunoxenne 1. YueOHo-MeTOAUYECKOE 00ecTIedeHHE CAMOCTOATEILHON padoThl 00yyarommxcs

MNepeyeHb KOHTPOJIbHbIX BONPOCOB U 3a4aHUI ANA CAMOCTOATE/IbHOWU PaboTbl

Knaccudukanus ypaBHeHUH MaTeMaTHIeCKON (DU3HKH.

Cetku U ceTouHble (PYHKIHH.

Anmpokcumanusi pa3HOCTHBIX CXEM.

[ToHsiTHE CXOOMMOCTH Pa3HOCTHBIX CXEM.

Y CTONYMBOCTB Pa3HOCTHBIX CXEM.

Metoapl cocTaBieHus pa3HOCTHBIX cxeM. MeTox pasHOCTHOM annpokcuManuu. MHrerpo
- UHTEPIIOJISIIMOHHBIA METO/.

7. Pa3HocTHas annpokcuManus 3anaun Jupuxiie st ypasHenus Ilyaccona
8. IIpuHUIMI MakCHMyMa H €ro CIe/ICTBUS.

9. VYcTOHYMBOCTB IO IPAaHUYHBIM YCIOBUSM pa3HOCTHOM 3aaun [upuxie.
10. ITpumeps! IpUMEHEHUs! IPUHLUIIA MAKCUMYMa.

11. MOHOTOHHBIE Pa3HOCTHBIE CXEMBI.

12. PazHocCTHAas 3a/1a49a HAa COOCTBEHHBIC 3HAYCHUSI.

13. Cxema ¢ Becamu Juisl ypaBHEHUsI TEIUIONPOBOAHOCTH

14. Tlpumenenne Metona SIkoOU K pEIICHUIO CETOUYHBIX YPaBHEHHIA.

15. IIpumenenue Metona 3eiaens K pelieHUIO CeTOYHbIX YPaBHEHUH.

16. Metox BepxHEH 1 HIKHEW peaKcaluu.

o E

17. CamoconpsKeHHBIE U MOJTOKHUTENBLHO ONpeIeIeHHbIe onepaTopsl. Metos Putia.
18. Mertox 'anepkuna.

19. Mero1 HAMMEHBITUX KBAIPATOB.

20. Meto HauOBICTPEUIIIETO CITyCKa.

21. MeToa KOHEYHBIX JICMCHTOB.

22. PenieHne 0OpaTHBIX BOJIOIIMOHHBIX 33]1a4 METOIOM PsiioB Dyphbe.

23. IlocraHoBka 06paTHLIX 3aaa4 Ha OCHOBE MCTOAOB TCOPUU BO3MYIJ_ICHI/II\/'I.

2. NepeyeHb BONPOCOB K 3K3aMeHy

1. Huckperuszanus. TouHOCTh Mpolecca JUCKPETHU3ANH

2. CeTKM U CeTOYHbIE PYHKLIUH.

3. Anmpokcumarnus mpOu3BOTHBIX.

4. CX0auMOCTb Pa3HOCTHBIX CXEM.

5. YcToiuuBOCTh pa3HOCTHBIX cXeM. CBs3b YCTOWYMBOCTH U alllIPOKCUMAIIUU CO
CXOAUMOCTBIO.

Meron pa3HOCTHOH annpokcuManuu. MIHTErpo - THTEPNOIAINOHHBIN METO/.
MeToapl cocTaBiIeHUs Pa3HOCTHBIX cXeM. MeTos HeomnpeaeieHHbIX KO3 PHUIIHEHTOB.
PasnoctHas anmpokcumanus 3anauun Jupuxiie qis ypaBsaenus [lyaccona
[TpyHIMI MaKCHMyMa U €0 CIEACTBUS.

10. Teopema cpaBHEHHS. Y CTOMYUBOCTH 110 TPAHUYHBIM yCIOBHUSIM.

11. YcToitunBOCTh IO TPAaHUYHBIM YCIOBHSIM Pa3HOCTHOMH 3a1aun Jupuxiie.

12. YcToMYMBOCTS 1O MPABOI YaCTH B CXOJMMOCTh Pa3HOCTHOM 3aaun Jupuxie.

13. IIpumepsl MprUMeHEHHs IPUHIUIIA MAaKCUMYMa.

14. MoHOTOHHBIE Pa3HOCTHBIE CXEMBI.

15. PazHocTHAas 3a/1a4a Ha COOCTBEHHbIE 3HAYCHUSI.

16. 3ay1aua Ha COOCTBEHHBIC 3HAYCHUS JUIS MIATUTOYECTHOTO PA3HOCTHOTO OIEpaTopa
Jlamaca.



17. Cxema c Becamu U1l ypaBHEHUS TEIJIOTPOBOIHOCTH.

18. MccnenoBanue yCTOMYMBOCTH 110 HAYAJIBHBIM JAHHBIM CXEMBI C BECaMU ISl YPaBHEHHS
TEIUIONPOBOAHOCTH

19. VccnenoBanue yCTOMYMBOCTH IO TTPABOM YaCTH U CXOJUMOCTH CXEMBI C BECaMH JIJIs
ypaBHEHUS TEIUIOMPOBOAHOCTH

20. MopenpHas 3aa4a.

21. Ilpumenenune MeToaoB SIkoou u 3eiiens K perIeHnIo CETOUHBIX YPaBHEHUH.

22. MeTo1 HeTIOTHOM peTaKcaIuy.

23. IlpuMeHeHue MonepeMeHHO TPEYToJILHOTO0 METO/1a K MOJISTBHOM 3a1a4e.

24. Meron Putna.

25. Meron ["anepkuna.

26. MeTo1 HAMMEHBIITUX KBAJPATOB.

27. Metoa HauOBICTPEHUIIIETO CITyCKa.

28. MeTo1 KOHEUHBIX 3J1eMeHTOB. OCHOBHBIC ITOHSATHS METO/IA.

29. Pemenne oOpaTHBIX YBOIOIMOHHBIX 33]1a4 METOZOM psi1oB Dypre.

30. [ToctanoBKa 0OpaTHBIX 33124 HA OCHOBE METOJIOB TEOPUHU BO3MYILICHHIA.

MpumepHoe 3agaHne K nabopaTopHbiMm pabotam

HaﬁTH YUCJICHHEBIC peHIGHI/IH 3a1a4u KOIHI/I
dy _
—~-y=0, 0<x<«1,
d x

y(0)=1
METOAOM TanepKHHa 1 MCTOAOM HAMMCHBIIINX KBaI[paTOB CpaBHI/ITB
HOHY‘-ICHHBIG peIHeHI/IH.



[Mpunoxenune 2. OeHOYHbIE CPEICTBA 1/l IPOBEeHUS MPOMEKYTOUHOM aTTeCTALNH
a) HHaHI/IpyeMHC PE3YIbTAThI O6y‘lCHI/I$I " OIICHOYHBIC CPCACTBA AJId IPOBCACHUSA HpOMC)KYTO‘lHOfI aTTecTaluu:

Kon Nuaukatop gocTrxeHUs Ol1ieHOYHbIE CPENCTBA

WHJIUKaTopa KOMIIETEHIUU

Kon u conepxanne KOMIIETEHIIUN

OIIK-3.1: PazpabartreiBaer Haiitu pacnpenenenus Temia B TOHKOM CTEPKHE
MaTeMaTHICCKUE MOZICIIH 1 mmmnst | . Temmeparypa U = U(X,t) npu

MPOM3BOIUT UX AHATH3 MPH
perieHn  3a1a49 B 00J1aCcTH
npodeccuoHaaIbHON ou _ g o’ u
eATENLHOCTH a - oxt’

O<x<l YAOBJIETBOPSIET YPABHEHHIO

HauansHoe YCJIOBUEC UMECT BU

u(x,0)= f(x).

TemnepaTypa CTEep)KHA Ha KOHIAX CTEPXKHS
onpenenseTcs N 3akony HeioToHa

KU h (d ~Uu )
OXyo 0 °
kM oh (d —u )
OX x:l I x=I |
3necs K - KO3 (UIHMEHT TEIUIONPOBOTHOCTH

CTEepXKHS, ho u hI - k03¢ PUIHEHTHI TETII000MeHa

Ha Topuax crepxHs, U, u U - TeMmepaTypsl

KOHIIOB CTEpPKHS.

Ilocmpoums  Ouckpemusayuio obracmu
KOHEYHO -  PA3HOCHMHbIM — Memooom.  [[us
Haxoxcoenus BLIYUCTUMENLHO20 peuienus
UCRONIb306aMb YUCHO HEABGHYIO CXEM).

CpaBHUTB pe3yNbTaThl BBIYHACICHHH, C
TOYHBIMH PELICHUSIMU NTpUBeeHHBIE B KHUre M.
ApamaHOBUY, B.1. JleBun YpaBHeHus
MaTeMaTH4ecKol (pH3HKH.

f(x)=Ax(1-x), A=200+350 C°.

em

k=50 (st cramu 20),
M- 2pao
6m
h=25 ——.
M’ 2pao
OIIK-3.2: Cocrasnser u opopmisier HaiiTu pacipeaenenus Temia B TOHKOM CTEp)KHE

OTYETbI, BBINIOIHSCT TPEOOBAHUS | jiyyypy | Temmeparypa U = U(X,t) npu

HOPMOKOHTPOJIA IO
P P O<x<l YIOBIIETBOPSIET YPAaBHEHUIO

pesysbTaTtam .
npodeccnoHambHON 8_U _ g2 o u
JEATENbHOCTH ot B %2 '

HauansHoe YCJIOBHUEC UMECT BUQ

u(x,0)= f(x).

Temneparypa CTEp>KHSI Ha KOHI[AX CTEPXKHS
onpenenseTcs no 3akony HeroToHa




OXlyo 0 0 °
o
ou
kT =h(u -u)
OXly
X=|
3nece K - KO3(pPUIMEHT TETUIONPOBOTHOCTH

CTEPIKHSI, ho u h| - ko3¢ punHIeHTH TerToo0MeHa

Ha Topuax crepxHs, U, u U, - Temmeparypsl

KOHIIOB CTEpPIKHS.

Ilocmpoums  Ouckpemuszayuio obracmu
KOHEYHO -  PA3HOCWHBbIM — Memooom.  J[us
HAaxXooicoeHus 6bIYUCTUTNENLHO20 peutenus
UCNOIb306aMb YUCHO AGHYI0 CXEMY.

CpaBHUTH pe3yibTaThl BBIYUCICHUM, C
TOYHBIMH PEIICHUSIMU MIpUBEAeHHBIE B KHUre V..
ApamaHOBUY, B.1. JleBun YpaBHeHuUs
MaTeMaTHYECKOH (PU3HUKH.

f(x)=Ax(1-x), A=200+350 C°.

em
k=50 (mst cramm 20),
M- 2pao
em
h=25 :
M 2pao
OIIK-3.3: Brimonnsier 0030pb1 HaydHOU HaiiTi yncnennsie pemenns 3agaun Kommn
nH(pOpMaLUH, MTOIrOTaBINBACT dy _
yOJMKALIUK 10 TEME _~-Yy= 0, O<x«<1,
npodeccnoHaIbHOM d x
JEATeLHOCTH -
y(0)=1

METOAO0M FanepKHHa 1 METOJOM HAUMCHBIIINX
KBaJpaToB CpaBHI/ITI) IMOJTY4YCHHEBIC PCUHICHU.

6) HOpSIILOK MMPOBCACHUA HpOMeH(YTOQHOﬁ aTTeCTallu, MOKAa3aTCIN U KPUTCPHUU OLICHNBAHHWA:

IIpomexxyTouHas aTTecTanys Mo JUCIUIUIMHE BKIIFOYAET TEOPETHUECKHE BOTIPOCHI, TO3BOJISIOIIHE
OLIEHUTH YPOBEHb YCBOCHHS 00YUaIOMUMHCS 3HAHUH, U IPAKTHYECKHUE 33aHUsl, BEISBISIOINE CTEIICHD
c(hOpPMHUPOBAHHOCTH YMEHHH U BIaJIEHUH, TPOBOAUTCS B OpPME 3K3aMEHa.

DK3aMeH 10 JTUCIHTUIAHE TPOBOJUTCS TI0 pe3yIbTaTaM OTYETHOCTH Ha JIAOOPATOPHBIX paboTax ¢
OTIPOCOM B YCTHOM opMe 1o OmieTam dK3aMeHa.

Iloxa3aTes M M KpUTEPUHU OLleHUBAHUS IK3aMeHa:

— Ha OIIEHKY «OTJIHYHO» (5 0aIIOB) — 00yUAIONIHIACS IEMOHCTPUPYET BHICOKUI YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIHI, BCECTOPOHHEE, CHCTEMAaTHIECKOe U TITyOOKOoe 3HaHUE yueOHOTO
MaTepuaia, CBOOOIHO BBITIOTHIET MPAKTHUECKUE 3a/1aHMs1, CBOOOTHO OTIEPUPYET 3HAHUSAMHU, YMEHHUSIMH,
NPUMEHSIET UX B CUTYAIIUSX MOBBIIIEHHOMN CII0KHOCTH.

— Ha OIICHKY «X0pomIo» (4 6anna) — o0ydaronmics AEMOHCTPUPYET CPEAHUI YPOBEHb
c(hopMHUPOBaHHOCTH KOMIIETEHIIMA: OCHOBHBIE 3HAHWS, YMEHHSI OCBOEHBI, HO JOITyCKAIOTCS
HE3HAYHUTEIbHBIE OMIMOKH, HETOYHOCTH, 3aTPYAHEHHUS PU aHATTUTHYECKUX OTepaIisIX, IepeHOCe 3HAHMI
Y YMEHUI Ha HOBbIE, HECTAHIaPTHbIE CUTYaIHH.

— Ha OLICHKY «Y/0BJIETBOPUTEJIbHO» (3 6ana) — 00y4Jaromuics: IeMOHCTPUPYET ITOPOTOBBI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH: B X0/1€ KOHTPOJIBHBIX MEPOIIPUATHI JOMYCKAIOTCS OLIHOKH,




NPOSIBIISIETCS OTCYTCTBHE OTAEIBHBIX 3HAHUH, YMEHU, HABBIKOB, 00yYarOIUiiCS UCTIBITHIBAET
3HAYUTENIbHBIC 3aTPYAHEHUS [P OTIEPUPOBAHUU 3HAHUSAMH U YMEHHUSAMH MPH UX MEPEHOCE HA HOBBIE
CHUTYaIHH.

— Ha OIEHKY «HEeYA0BJIeTBOPUTEIbHO» (2 Oamna) — oOydaronuiicss IEeMOHCTPHUPYET 3HAHUS He Ooee
20% TeopeTHYecKOro MaTepHaia, JOIyCKaeT CyLIeCTBCHHbIE OIIMOKH, HE MOXKET IOKa3aTh
MHTEJUICKTYalbHbIE HABBIKH PEIICHHS IPOCTHIX 3a1a4.

— Ha OIEHKY «HeyA0BJIeTBOpUTEIbHO» (1 Oamt) — oOydJaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha yPOBHE
BOCIPON3BE/ICHHS M O0BACHEHHS HHPOPMAIINHU, HE MOXKET MOKa3aTh HHTEIUICKTYaJIbHbIE HABBIKN
peLIeHHs IPOCTHIX 3a7a4.



