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Pabouyas nporpamMma yueGHOM IAMCUHMIUVIMHBEI ABJIAETCS 4acThiO OCHOBHOI
npobeccHoHaNbHON 06pa3oBaTeIbHON MPOrpaMMBbl ISl MOArOTOBKH 6akanaBpoB
no HanpapieHuro noarotopku 09.03.04 IlporpammHas HHKEHEpH OYHOH H
3a04HO# (opM 00yUeHHUs.

PaGouast mporpamMma y4eGHOI AMCIMIIHHE! pa3paboTaHa B COOTBETCTBHH
®I'OC BO - 6akanaspuar no Hanpasienuio noarotosku 09.03.04 Tlporpammuas
MIDKEHEpHs, YTBEPK/ICHHBIM NpHKa3oM MumucTepcTBa 00pasoBanusi W HayKu
Poccuiickoii ®eaepauuu ot 19 centsbpsa 2017 r. Ne 920 u IpodeccHoHanbHBIM
crannaproM, yreepxkaeHHbiM Ilpukazom MmunucrepcTsa TpyAa H COLMATLHOH
sammTel  Poccumiickoii ®enepaumn «O6 yTBepIeHHH MPO(PECCHOHANBLHOIO
crannapra 06.001 «IIporpammuct» ot 20.07.2022 Ne 4244.

COCTABUTEJIb:

noueHT Kadeapsl MHOOPMALMOHHBIX 00pa3oBaTe/IbHBIX TEXHOJIOTMH U CHCTEM,
KaHJMAAT TEXHUYECKHX Hayk, gouentT ®I'BOY BO «JIITIY»

Kopon I'ennaauii BukropoBuy

VTBepkIeHa Ha 3acefaHuM Kadenapsl HMH(OOPMAUMOHHBIX 00OPa3OBATENbHBIX

TEXHOJIOTHHA U CUCTEM
ITpoTokon oT «24» HosGpst 2023 r. Ne®

3asenytomuii  kadeapoit WHPOPMALUMOHHBIX Wﬂux TEXHOJIOTHH H

CHCTEM JI.A. KanycTuH
(noanucs)

OnoGpena Ha 3acenaHun ydeGHO-MeTonMuecKoi komuccnn MHcTHTYyTa ¢usmuko-

MarematHyeckoro obpasoBaHus, MHOOPMALIMOHHBIX M OGCITY)XHBAIOLIMX

TeXHOJIOTHi
ITpotokon ot «06» nexabps 2023 r. Ne5

Ipencematens  yueGHO-MeToaumueckoii  komuccnu — MHcTuTyTa  u3uKo-

MaTeMatuyeckoro o6pa3oB - ’Wnomxx U obCITy)KHBaIOIIMUX
TEXHOJIOTHH <)7//
(' no,

0.B. /laBbickuba
>
COTI'JIACOBAHO: ¢

3aBenyrouHii y1eOHO-MEeTOAUYECKUM OT/IEIOM
%.B. CaBeHKOB

(noanuce) 4



1. Henu v 3a1a4u AU CHUTLTHHBI

[{emn n3y4eHNs TUCIUIUIAHEL: (HOPMHUPOBAHUE MTPEACTABICHHS O IPUHITUTIAX
¥ METOJIaX MaTeMaTHIE€CKOTO MOJICITUPOBAHUSI OTIEPAIIHii; JOPMUPOBAHUE HABBIKOB
dbopmanu3anu MoJeleil peaJbHBIX MPOIECCOB, aHAIM3a CHUCTEM, IMPOIECCOB H
SIBIICHUY TIPY TIOMCKE ONTHUMATBHBIX PENICHWHA W BHIOOpE HAWIYYIIUX CIOCOO0B
peaNm3anyu STUX PEIICHUH.

3agauu:

— OCBOGHHE METOJOB MaTEeMaTHYECKOTO MPOTrPAMMHUPOBAHMS Hambosee
YaCTO HUCIIOIB3YEMBIX TP PEIICHNN ONTHMHU3AIMOHHBIX 33/1a4;

— ¢opMHpOBaHHWE  HaBBHIKOB  (OPMAIM30BAHHOTO  ONHUCAHUA  3aj]ad
MaTEMaTHYECKOTO MPOTPAMMHUPOBAHUS, TTOCTPOCHUS MaTEMATHUECKHX MOJCICH,
WHTEPIPETAIUNA PE3YIBTATOB PEIICHNS;

— (opMHUpPOBAaHHE HABBIKOB TMPAKTHUYECKOTO MPUMEHEHUS METOJIOB H
QITOPUTMOB ONITUMU3AIIIH.

2. MecTo aucuuniauibl B cTpykrype OIIOII

VYyebnas pucummimHa «MeTonbl ONTHUMHM3AaLMW» OTHOCUTCS K 4YacTH,
dbopmMupyemMoil ydacTHUKaMU O0Opa30BaTENbHBIX OTHOIICHUN Y4YeOHOTO IlaHa
(b1.B.IB.10.01). HucuunnmHa peanusyercss Kadeapoil HHPOpMaMOHHBIX
o0pa3oBaTeIbHbIX TEXHOJOTUN U cucteM (4) MHCTUTYT PU3UKO-MATEMATUYECKOTO
oOpazoBaHus, UWH(DOPMAIMOHHBIX U oOOcHyXuBaronmx TexHoyuorut OI'BOY
BO «JIT'TIVY».

HeoOxoaumbiM ycioBHEeM Il OCBOCHUSI YUEOHOW JMCIMIUIMHBI SBIISIOTCS
3HAHUS CTPYKTYpPY, COJEp)KaHWE M HA3HAYEHUE METOJ0B MaTeMaTUYE€CKOIrO
MPOrPaMMUPOBAHUS; OCHOBHBIE MOHATHS M METOAbl PEUICHUs 3a7ad JIMHEHHOTO,
L[EJIOYMCIIEHHOTO, JIIMCKPETHOTO, HEJIMHEWHOT O, JVHAMUYECKOIO 51
MapaMeTpUYECKOro MPOrpaMMHUPOBAHHUS; OCHOBHBIE METOAbI MOJCIMPOBAHUS IS
pelmeHns 3aja4 MaTeMaTUYeCKOro NPOrpaMMHpPOBAHUS;  YMEHHUS NPUMEHSTH
METObl MATEMATUYECKOTO TPOTPAMMHUPOBAHUS JJIsI PEILICHUS 334 ONITUMHU3ALNH;
pa3pabaThiBaTh MAaTeMAaTHYECKHME MOJENM JUIsl PEHIeHUs MPUKIAIHBIX 3a1ad U
MPOBOJUTH MX aHAJIN3; 000CHOBBIBATH XO34ICTBEHHBIE PEILICHUS HA OCHOBE aHAJIN3a
pe3yJIbTATOB PELICHHUS] COOTBETCTBYIOIIEH MAaTEMAaTHYECKOM MOJEIH; HaBBIKU
METOJaMH MAaTEMaTUYECKOT0 MOJICTUPOBAHUS it (POPMYTUPOBAHUS TTPUKIATHBIX
HKOHOMHKO-MATEMATHYECKUX MOJENEM; MeTOaMu MaTeMaTUYECKOTO
MPOrpaMMUPOBAHUS JUIsl PEIICHUS 3a/1a4 ONTUMU3ALIUH.

Conepxanve AUCHUILTMHBI « METOIbl ONTUMU3ALMNY SBISETCA JTOTUYECKUM
MIPOJIOJDKEHUEM COIePIKAHUS TUCITUTUINH « MaTteMaTnueckuil ananms», «Anredpa u
T€OMETPHUS» U OCHOBOM IS JAIBbHEUILIETO OCBOCHUS JUCHUIUINH: « KoMIIbroTepHBIE
CUCTEMbl  MaTEMaTUYECKOTO  MojenupoBaHus»,  «l[IpukianHble  makeTbl
MaTeMaTHYECKOT0 MOJEIUPOBAHUS.

3. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHMs IO IUCHMILINHE
(MOyJ110), COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKEHUS] KOMIIeTeHIIHii



Koa mo ®I'OC BO

NHaukaTop A0CTHKEHHUS

Pe3yabTarsl 00yueHus no
JUCIHUILTHHE

O6menpodeccrnoHanbHbIE

OIIK-1. Cnocoben
MIPUMEHSTh
€CTECTBCHHOHAYYHBIC U
O0IIenH)KeHEPHBIEC 3HAHMUS,
METOIbl MATEMaTHYECKOTO
aHaJIM3a U MOJICIIUPOBAHUS,
TEOPETUYECCKOTO U
IKCIIEPUMEHTAILHOTO
WCCIIC/IOBAHHMS B
npodeccnoHaTBEHOM

TS TEITbHOCTH

OIIK-1.1. 3HaTh OCHOBEI
MaTeMaTHKH, PU3UKH,
BBIYMCIMTEILHOM TEXHUKH U
IpOorpaMMHUpPOBaHUS
OIIK-1.2. YmeTts pemath
CTaHJapTHbHIC
po¢eCCHOHANIBHBIC 3a/1aYH C
MIPUMECHEHHUEM
€CTECTBEHHOHAYYHBIX U
OOLIEMH)KEHEPHBIX 3HAHUM,
METO0B MaTEMATHUECKOIO
aHaJgn3a U MOJCIMPOBAHUS
OIIK-1.3. Bnanets HaBBIKAMU
TEOPETHYECKOTO 1
AKCIIEPUMEHTAIBHOTO
HCCIIEIOBAHUS 00BEKTOB
npodeCCHOHAIBHON
JIeTEIIbHOCTU

OIIK-1.1. 3HaeT OCHOBEI
MaTeMaTHKH, PU3NKH,
BBIUMCIIUTEIbHON TEXHUKHU U
MIPOTrpaMMHUPOBAHUS
OIIK-1.2. YmMeer pemiath
CTaHJapTHbHIC
npodeCCHOHAIIbHBIC 3aJ1a4U C
pUMEHEHUEM
€CTECTBEHHOHAYYHBIX U
OOLIEMHKEHEPHBIX 3HAHUH,
METOJI0B MaTEMAaTHYECKOIO
aHaJIM3a U MOJACIIUPOBAHUS
OIIK-1.3. Bnageet HaBBIKAMU
TEOPETUUECKOTO U
AKCTIICPUMEHTAIBHOTO
HcClIea0BaHus 00BEKTOB
npodeccuoHaTbHON
JIeSITeILHOCTHU

4. CTpyKTYypa M cojiep:KaHue TUCIUTITHHbI

4.1. O6beM yueOHOM TUCHMILIMHBI U BUAbI Y4eOH0#l padoThl

. O6bem uacoB (3 3au. e.)
Bup yueOHoit padoTbl
Ounas gpopma 3aounas popma

OO6uias yueOHasi Harpy3Ka (Bcero) 108 108
Oos3aTenbHan ayauTopHas y4yeOHas
Harpy3ka (Bcero 4acoB), B TOM YHcJIe:
Jlexuun 20 8
CeMuHapCKue 3aHITH
[TpakTuueckue 3aHATHS
JIaGopatopHble padoThI 28 4
Kypconas paboTa / KypcoBO# MPOEKT
Hpyrue  ¢opMbBl  OpraHuzanmuu  y4eOHOTro 1 4
mporiecca (KOHTPOIBHBIE paboTHI,
WHIVBUAYATbHbIE 3aHSATHUS, KOHCYJIBTAILIUU U JIP.)
CamocTosiTejibHasi padoTa cTy/AeHTa (BCEro) 56 92
dopma aTrecranus 3auer 3auer

4.2. Conep:kanme JUCHUIIUHBI
Tema 1. MeToan4eckne 0CHOBbI ONITUMU3AIMU CHCTEM
Brenenue. [IpenMer uccnenoBanus onepainuii. JTanbl UCCIEA0OBAaHUS ONEpaIUi.
[Tonsitue ™momemn. Maremartndeckass Mmozenb. OOmas crpykrypa. OOBEKTHI
ONITUMM3AIMN U KPpUTEpHH onTuMaibHOCTH. Kitaccudukanus 3amad uccienoBanus
oneparuii. [[pUHIIMIIBI ONTUMAJIBHOTO MOBEACHUSI B MOJICNISAX MPUHSATUS PEIICHUN.
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[locTaHOBKa 3aJay MAaTeMaTU4YECKOro MpOrpaMMmupoBaHus. Ponb MeTon0B
MaTEeMaTHYECKOTO MPOTrpaMMHPOBAHUS B ONTUMHU3AIMK cUcTeM. Kiaccudukarus
3aa4  MAaTeMaTU4YeCcKoro mnporpaMMupoBaHus. IlocTpoeHue maremMaTM4ecKux
Monenel ontumuzanuu cucteMm. OOIIas TMOCTaHOBKA HSKCTPEMabHBIX 3ajad.
[ToHATHE ONITUMATBHOTO PELICHUS.

Tema 2. JIuneiiHOe NPOrpaMMupoOBaHHe

[TocTaHoBKa 3a7aun JIMHEWHOTO nporpamMmmupoBanus. Kanonuueckas popma 3amau
JMHEHHOTO MporpaMMUpoBanus. ['paduyeckuii MeTO pelieHus 3a/1a4y JIMHEHHOTO
nporpammupoBanus. Kanonnueckas popma 3a1a4 TUHEHHOTO MPOTPaMMUPOBAHUSL.
WUnest cuMmIuiekCHOro Metona. ANroput™m cumiuiekc-metona. OcoOble ciydau
pemieHns  3aJad  CHUMIUIEKC-METONOM.  ['eomeTpuueckas  MHTEpIpeTauus
CUMIUIEKCHOTO MeToja. Meron uckycctBeHHoro Oasuca. Ilpumenenue merona
UCKYCCTBEHHOI0 0Oa3uca s 3ajad JHMHEHMHOro mnporpamMmupoBaHus. OCHOBBI
aHalln3a HAa 4YyBCTBUTENBHOCTH. [locTaHOBKka 3amaun a”anuza. [Ipumep
rpaduuecKkoro pemeHus 3aaaud. AHanu3 (QYHKUIUM UETu. AHaJIW3 U3MEHEHUU
o0beMa pecypcoB. DJIEMEHTbl TEOPUU JIBOMCTBEHHOCTH. J[BOMCTBEHHBIC 3aJlayuu.
OCHOBHBIE TEOPEMBI IBOMCTBEHHOCTH.

Tema 3. TpancnopTHas 3aga4a

OTKpbITasgd W 3aKpbITasi TPAHCHOPTHBIE 3anadd. llocTpoeHuwe MnepBOHAYAIBHOTO
OIIOPHOTO IIJIaHA 3aKPBITON TPAHCIOPTHOM 3a1aun. MeTos ceBepo-3anagHoro yria.
Meron HanmMeHbIIMX CTOMMOCTENW. HaxoxaeHne onTUuMallbHOTO OMOPHOTO IJIaHa
TPAHCIIOPTHOM 3aiauu. MeToa MOTeHIHanoB. Permenne oTKphITON TPaHCIIOPTHOM
3amaun. MeToJ1 3anpelieHHbIX KIETOK. TpaHCHOpTHBIE 3a/1a4d C OTPAHUYECHUSIMH.
Tema 4. JIuHeiiHOe LEJI0YUCTCHHOE IPOrPaMMHUPOBaHHE

[loctaHoBka  3amaun.  AJTOPUTM  PEUIEHUS  3aa4d  LEIOYUCIEHHOTO
IpOrpaMMHUpOBaHus. PemeHne 3amad  [ENOYMCIEHHOIO IPOrpaMMHMPOBAHUS
METOJIOM BETBEHM M TrpaHull. MeToJa oTCeYeHMil. 3ajadya O TOKPBITHM. 3ajada
KOMMMUBOSTKEPA.

Tema 5. /luckperHoe nporpaMMupoOBaHue

[TocTtanoBka 3amaun. 3agaya 0 HA3HAYCHUSIX. BEHTepCKUI METOMI PEIICHUS 3a1a4u
O Ha3HAYEHUAX. AJITOPUTM BeHrepckoro meroaa. [I[pumenenue merona BeTBEU U
IpaHUI] JJIs PEIICHUS 33]1a4U O HA3HAYCHHUSIX.

Tema 6. HesiuHeliHOe MpOrpaMMHUpOBaHue

OcoOeHHoCTH peleHus 3a7a4d yCIOBHOW oNTUMU3aMKU. MeTo1 HeolpeaeaeHHbIX
MHoxuTenen Jlarpamka. Teopema Kyna-Takkepa. Meron mrpadHbX (yHKIIUHN.
Meton GaprepHbix (pyHKIHI. J[poOHO-TMHEITHOE TPOrpaMMHUPOBAHUE. AJITOPUTM
peuieHus 3a1a4u IpoOHO-TMHEHHOT0 MPOrpaMMUPOBAHUS.

Tema 7. lmHaMH4YecKoe NporpaMMupoBaHue

OcHoBBl MeTOa. MHOromaroBple NPOLECCH NPUHATHS pemeHud. [IpuHiun
ONTUMAJILHOCTU W ypaBHeHUs bemnmana. 3agava ynpasieHus 3amnacamu. OO1mas
CXEMa PEIICHUSI.

Tema 8. [TapameTpuyeckoe NporpaMmMupoBaHme

[locraHOBKa ¥ DKOHOMMYECKMM  CMBICH  33Ja4d  I[APAMETPUYECKOIO
IPOTPaMMHUpPOBaHUA.  AJTOPUTM  pEHIEHUs  3aJa4d  [TapaMETPUUYECKOrO
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METOI0M

MpOrpaMMHpOBaHus. PelieHue 3anad MmapamMeTpudecKoro mnporpaMMHUPOBAHUSA
JIBOMCTBEHHBIX  3a/a4
MMApaMETPUUECKOTO MPOTPAMMHUPOBAHUS METOJIOM KOPIAHOBBIX UCKITIOUCHUH.

KOPAAHOBBIX HUCKJIIOUCHMH.

Perienue

4.3. Jlekuuu
Ne Ha3BaHnue Tembl O0beM yacoB
n/n Ounas 3aouHnas
dbopma dbopma
2 cemectp / 3-4 TpumMecTp

1 Tema 1. MeToanueckue OCHOBbI ONTUMU3ALMHA CUCTEM 4 4

2 Tema 2. JInneliHOE MPOrpaMMUPOBAHKE 4 4

3 Tewma 3. TpancnoprtHas 3a1aua 2

4 Tema 4. JIugeiiHoe LETOYNUCIIEHHOE ’

MIpOrpaMMHUpPOBAHUE

5 Tema 5. JIuckpeTHOE NpOrpaMMHUPOBAHUE 2

6 Tema 6. HenuHeitHoe mporpaMMHpOBaHue 2

7 Tema 7. JluHaMHYE€CKOE MPOIrPAMMHUPOBAHUE 2

8 Tema 8. [lapameTprueckoe NporpaMMHUpOBaHHUE 2

Hroro: 20 8

44. IIpakTuyeckue 3aHATHUSA
He mpexycMOTpeHbI y4eOHBIM IIAHOM.

4.5. JlaGopaTopHbie padoThI

Ne Ha3BaHnue Tembl O0bem yacoB
n/n Ounasn 3aounas
¢popma ¢popma
2 cemectp / 3-4 TpumecTp

1 JIuneitHoe nporpamMMmupoBanue. I'paduueckuii meTos 4 4
pelieHus

’ CumMIekc-MeTo ] pelieHus 3a1a4 JJMHEHHOTo 4
IIPOrpaMMHUPOBAHHUS

3 MeTo1 HICKYCCTBEHHOTO 6a3uca 4

4 3akpbITasi MOJENb TPAHCIIOPTHOM 3a7auu 2

5 OTkpbITas MOJIENIb TPAHCIOPTHOM 3a1a41 2

6 JIuHeHOE 1ENTOYNCIEHHOE IPOrPaMMHUPOBAHUE. 2
MeTo]1 BETBEW U IPaHHUI]

7 JIuHeHOE 1eTOYNCIEHHOE IPOrPaMMHUPOBAHUE. 2
Meton ['omopwu.

3 JIMcKpeTHOE MporpaMMHpoOBaHHe. 3aiada o 2
Ha3HAYCHUSIX.

9 HenuneliHoe mporpaMMHUpOBaHHUE. 2

10 | /lunamuueckoe IporpaMMUpPOBaHUE 2

11 | ITapameTrpuueckoe NporpaMMUpPOBaHUE 2

Hroro: 28 4




4.6. CamocrosiTesibHasi pad0Ta CTYIeHTOB

Ne Ha3Banmue pa3snena / Tembl Bua camocrositebHOM O0bem yacoB
n/n padoThI Ounasn 3aouHnas
¢popma ¢popma
2 cemectp / 3-4 TpumecTp

1 Tema 1. MeTognuecKkre OCHOBEI KoHCeKT JeKiuii 12 18
ONTUMU3ALMHI CUCTEM

2 Tema 2. Jluneiinoe Koncnekr nekumit 12 18
IpOrpaMMHUpPOBaHUE

3 Tema 3. TpancnopTHas 3aj1a4ya KoncnekT nekuuit 12 18
Tema 4. JIuneiinoe

4 LIEJIOYHUCIICHHOE Koucnekr gexuui 12 18
IPOrpaMMHUPOBAHUE

5 Tema 5. [uckpersoe KoncnekT nexuuit 8 20
IPOrpaMMHUPOBAHUE

Hroro: 56 92

4.7. KypcoBbie paGoThl / IPOEKTHI
He nmpenycMoTpeHbl yueOHBIM IJIAHOM.

5. MeToanueckoe odecredeHue, 00pazoBarejibHble TEXHOJOTHU

[TpenogaBanue OUCHMIUIMHBL BEIETCS C MPUMEHEHHEM CIIEAYIOUIMX BHUJOB
00pa30BaTeNbHBIX TEXHOJIOTUH.

Hapsigy ¢ MeTogukod TpagullMOHHOW JIEKIMOHHO-NPAKTHYECKOW padOThI
IPEeIyCMOTPEHO HCIIOJIb30BAHWE AaKTUBHBIX (GOPM U METOAOB  y4eOHOM
JIESITEIbHOCTH, B TOM YHUCJIE: yaeOHbIe AUCKYCCUH, Oece/bl, MO3TOBOM MITYpPM.

MeTtoauka mpo6IeMHO-THATOTHYECKOTO 00yUeHUsI IPUMEHSETCSl B TIpoIecce
JICKIIMOHHOM paboThl HaJ y4eOHBIM MAaTepUajoM B KaXJIOW M3 TeM y4eOHOU
JUCITUTUTUHBI.

Metonuka oOyueHuss B COTPYJHUYECTBE C TPUMEHEHHUEM KOMaHIHbBIX,
IPYNIOBBIX BUJIOB pabOThI UCHOIB3YETCS B MPOIIECCE OpraHU3aluu J1a00paTOpHbIX
pabor.

MeTtoauka uccieaoBaTeabCKOM JesITeIbHOCTH UCIIONIB3YETCsl KaK OCHOBA IS
OpraHM3alyi CaMOCTOSITEIbHON pabOThI CTYIEHTOB B 00bEME YUEOHBIX TEM.
[IpuMeHstoTCS CpeicTBa MyJIbTUMEIUA: MIPE3EHTALNH, BUCO0, 0a3bl DOP.

Hnghopmayuonnvle MEeXHONO2UU: HCIIOJIb30BaHNE AIIEKTPOHHBIX
00pa30BaTEeNbHBIX PECYPCOB  (RJIIEKTPOHHBINM  KOHCIEKT, pa3MELICHHBIH BO
BHYTpPEHHEH CEeTH WM T.I1.) IPU MOATOTOBKE K JIEKLHUSM, JJA0OpaTOPHBIM paboTaM U
CaMOCTOSITeIILHOM padoTe.

Paboma 6 wxomanoe, npoexmuas OesamenbHOCMb: COBMECTHas pabdoTa
CTYZICHTOB B TpyTIII€ MPH BBHITOJHEHUH JIA0OPATOPHBIX padoT.

6. ®opMBbI KOHTPOJISI OCBOCHUS TUCHHUIIIMHBI



Texymias arrecTanusi CTyJ€HTOB MPOU3BOAUTCA B AUCKPETHBIE BPEMEHHBIC
MHTEPBAJBl B CIEAYIOUIMX (OpMax: BBIMOJIHEHHE Ja0OpaTOPHBIX paldoT; 3aliuTa
1abopaTopHBIX PaboT.

[IpoMeXyTOUHBIII KOHTPOJb MO pe3yjibTaTaM OCBOCHHUS JUCLUTUIIHHBI
IpoXoauT B popme 3aueTa (BKIIOUAET B ce0sl OTBET HA TEOPETUYECKHE BOIIPOCHI U
BBINOJIHEHHE TECTOBOTO 3aIaHMs).

Cuctema oOlEHMBAHUSA YYE€OHBIX JOCTHXKEHHH CTYIEHTOB, OIICHOYHBIC

CpeICTBa MpEACTaBICHH B (DOHIEC OIEHOYHBIX CPEACTB K paboucii mporpamme
y4eOHOM TUCIUIUIMHE (B MPUIOKCHUN).

7. Y4eOHO-MeTOoAuYeCKOe U NMPOrpaMMHO-UH(OPMALMOHHOE
o0ecneyeHue JUCUUIINHBI

A) OCHOBHAas JIUTEpATYypA:
1. I[TanteneeB A.B. Metoasl ontumu3zanu. [IpakTudeckuii Kype: yaeOHOE mocooue
¢ mynpTuMenua conpoBoxaeHuem / A.B. [lantenees, T.A. JleroBa — M. : Jloroc,
2017.—-424 c.
2. ITarenkwuit B.E. MeToasl NpUHATHS ONTUMAJIBHBIX YNPABICHUYECKUX PEIICHUI:
MozenupoBanue npuHsatus pemienudt / B.E. [Tareuxuit — M. : MUCuC, 2014. —
133 c.
3. Pozoa B.H. Meroasl ontummsanmu: Kypc nexumii: ydeb. mocobue /
B.H. Po3oBa, 11.C. MakcumoBa. — M. : U3narensctBo PYJIH, 2010. — 109 c.
4. CoxonoB A.B. Meroasl ontuManbhbix pemienuit. B 21. / A.B. Cokoinos,
B.B. Tokapes. — 3-e u3a., ucnp. u gom. — M. : ®DUIMATIIUT, 2012. — 142 c.
5. CrpyuenkoB B.M. Meroasl ontuMu3anuu B NOPUKIAAHBIX — 3ajadax /
B.A. Crpyuenkos. — M. : COJIOH-IIPECC, 2016. — 320 c.

b) nonosHuTenpHas nuTeparypa:
1. Axynuu M.JI. MaremaTuyeckoe mporpaMMUpOBaHUE B MpUMEpPaX U 3a7adax:
yueOHnoe nocooue / M.JI. Akynuu. — 3-e uz., crep. — CII6. : Jlanp, 2011. — 348
C.: WL
2. banmuu K.B. MartemaTtuueckoe nporpammupoBanue: yaeOnuk / K.B. banauH,
H.A. Bpeisranos, A.B. Pykocyes. — M. : Jlamkos u K, 2009. — 220 c.
3. KapmanoB B.I'. Matematudeckoe nporpammupoBanue / B.I'. Kapmanos. — 6-¢
u3a. ucnp.— M. : @uzmatiut, 2018. — 264 c. : un.

B) Unrtepuer-pecypchi:
['pebennukoBa, M.B. ['79 Metoasl ontumu3zanuu : yueOHoe nocooue / 1.B.
['pebennukoBa.— ExatepunOypr : YpdVY, 2017.— 148 ¢ . — Pexum gocryna:
URL: https://elar.urfu.ru/bitstream/10995/48965/1/978-5-7996-2090-
5_2017.pdf?ysclid=Is811et9h1914119825 (nata obpamenus 24.11.23).

8. MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne TUCIUIINHBI

JIekIMOHHBIC 3aHATHSA: KOMIUIEKT JJICKTPOHHBIX MPE3CHTAIUI/CIalI0B,
ayAUTOpUSsi, OCHAILEHHAsl TMPE3EHTAIMOHHON TEXHUKON (IIPOEKTOp, IKpaH,
KOMITBIOTEP/HOYTOYK) U T.1I.
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https://elar.urfu.ru/bitstream/10995/48965/1/978-5-7996-2090-5_2017.pdf?ysclid=ls8l1et9hl914119825
https://elar.urfu.ru/bitstream/10995/48965/1/978-5-7996-2090-5_2017.pdf?ysclid=ls8l1et9hl914119825

JlaGopaTopHbie  paOOTHI:  KOMIBIOTEPHBI  KJIACC,  OCHAILCHHBIN
MYJIbTUMEIUNHBIM IIPOEKTOPOM, MHTEPAKTUBHOU JIOCKOH, CETEBOU
UHPPACTPYKTYpPOH U OpPraHuM30BaHHBIM JocTynoM B WMuTepHer, maketsl [10 MS
Word, MS Excel .

IIpouee: pabouee MecTO MpenojaBarelisi, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynom B MHTepHeT, paboune MecTa CTyJ€HTOB, OCHAIIEHHbIE KOMITBIOTEPAMHU
c poctynoM B MHTepHEeT, mHpeaHa3HAu€HHblE MJi1 pabOThl B 3JIEKTPOHHOU
o0pa3oBaTeIbHOU cpesie U T.II.



9. JIucT JOMOJTHEHUH U N3MEeHEeHHNH

Ne
n/n

Jara
BHECEHHUS
u3MeHeHnus /
JOTIOJTHEHHSI

OcHoBanue

Conep:xanue n3meHenus /
JOIOJTHEHUA

JIuua, noaTBepKIa0NIue
H3MeHeHue / 100 THeHne

3aBeIyIOIIMi
kadenpoii
(Damunus,
UHULUGTDL,
noonucow)

Hupexrop /
JCKaH
(Damunus,
UHUYUATDL,
noonucy)
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