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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 23.03.03 SKcnayaTaunsa TPAaHCMOPTHO-TEXHOOMMYECKNX MaLUNH ”
KOMMNEKCOB

CocTaButenb pabouyei nporpaMmsi:

DoueHT, KananpaT MoagnncaHo npocton 30 XakoHoBa MpuHa MaromeToBHa
nefarornyeckmnx Hayk 08.12.2022
(BONKHOCTb, y4eHOoe 3BaHue, CTeneHb) (noannce) (®.11.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbl:
MaTeMaTuKN, PU3NKM N CUCTEMHOI0 aHaIn3a

(Ha3BaHue Kadenpsl)

3aseaytownin kagenpomn:

09.12.2022 MoanncaHo npocton 3 OémunHa TaTbsAHa NBaHOBHa
09.12.2022
(moannce) (®.1.0.)
CornacoBaHo:

Pykosoautens OMOTI
3aBeayloWmnii BbiMycKatoLwen

Kahenpon
Mo HamnpaB/IeHUIO NOArOTOBKN
(cneunanbHOCTK)
09.12.2022 MoanncaHo npocton 3 Tka4veBa AHa CepreeBHa
09.12.2022

(moannce) (®.1.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Lenb ocBoeHus pgucummamHbl «CneuwnasnbHble pa3fgesnbl MaTeMaTUKM» COCTOUT B
cnocobHocCTu:

- AaTb Ka4eCTBEHHblIE MaTeMaTU4eCckKne n eCteCtBeHHoO-Hay4Hble 3HaHUA, BOCTpe6OBaHHbIe
obuiecTBOM;

- NOAroTOBUTL BakKasaBpa K ycrewHon paboTe B chepe Hay4YHOW OesATeNIbHOCTU Ha OCHOBE
rapPMOHNYHOIO COYETAHMSA HAaYYHOW, PYHAAMEHTaIbHOW N NpodecCnoHaibHOM NOArOTOBKM KaapoB;

- Co30aThb ycnoBuna ona oenlageHnsa yHunBepcCaJibHbIMU 1 npeaMeTHO-cneunaan3mpoBaHHbIMA

KOMMNEeTEeHUMS MU, CNOCOOCTBYIOLWMMN €ro COoLMasbHON MOBUIBHOCTU U YCTOMYMBOCTU Ha PbIHKE
TPYAa;

- chopMupoBaTh COLMAaNbHO-JINYHOCTHbIE KayecTBa BbIMYCKHNKOB:
LefieyCTPeMJIEHHOCTb, OPraHU30BaHHOCTb, TPy Oolobue, KOMMYHUKaAbebHOCTb, yMeHue paboTaTb
B KOJIJIEKTMBE, OTBETCTBEHHOCTb 33 KOHEYHbI pe3ynbTaT CBoel MnpodecCuoHasIbHOM
NeATeNbHOCTW, TPa)AaHCTBEHHOCTb, TOJIEPAHTHOCTbL, MOBbILIEHNE UX o0blen KyJabTypsl,
CNocobHOCTY CaMOCTOATEsIbHO NprobpeTaTb U MPUMEHSATb HOBbIE 3HAHUS U YMEHUS.

- 0aTb COBPEMEHHbIE TeopeTn4eckne 3HaHua B obnactn gupdepeHumnanbHbiX YpaBHEHUA U
YpPaBHEHWI A MaTeMaTU4YeCKolW (U3NKN; MNPaKTUYECKME HaBblKW B pPELIeHUM U UCCenoBaHUK
OCHOBHbIX TWUMOB OObLIKHOBEHHbIX AUMdEpeHUnaNbHbIX YPAaBHEHWUA, YPaBHEHUA B YaACTHbIX
NMPOW3BOAHbLIX; 03HAaKOMUTb CTYJEHTOB C  Ha4vajlbHbIMA  HaBblKAMWU  MaTEMaTU4YECKOro
MOAEeNINPOBaHUS.

3apavaMM OVCLUUMJINHBI ABASAIOTCS:

- paTb obyyvatowmmcsi 6a30Bble 3HAHMS MO OCHOBHbLIM pa3aesiaM Teopumn
06bIKHOBEHHbIX AN PEHUMaNbHbIX YPAaBHEHUN 1 YPaBHEHNIA MaTEMaTUYECKON (hU3NKMK;

- HAYYUTb NPOCTENLUMM aHAIMTUYECKMM MeToaM pelleHmnst 0ObIKHOBEHHbIX AN depeHumnanbHbIX

YPaBHEHUN N ypaBHEHUN MaTeMaTU4YeCKON pU3nKK;

- HAY4YUTb CTYAEHTOB NPUMEHSATb METOAbl 06bIKHOBEHHbIX AN depeHLnanbHbIX
- YPaBHEHU 1 ypaBHEHUIA MaTeMaTUYeCKON (hU3NKK A8 MOCTPOEHUSE MaTeMaTUYeCKUX

Moaenen peasnibHbIX NMpoLeccoB n ABNIEHUN;

- faTb NpeacTasieHne 06 ncnonb3oBaHUM guddepeHuUnanbHbIX YpaBHEHUIA U YPaBHEHWUIA

MaTeMaTUYeCKON (hU3NKK O MAaTEMAaTUYECKOro MOAENMPOBAHMS Pa3J/INYHbIX ABJIEHUN, @ TaKxXe
npu peLeHnn npogeccrnoHaNbHbIX Npobnem.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OncunnnmHa «CrneuunanbHble pasfgesbl MaTeMaTUKM»  OTHOCUTCA K 6a3oBOM  YacTw
MaTeMaTMYECKOr0 W eCTeCTBEHHOHAy4YHOro UuKaa JUCUUnaInH y4ebHoro njnaHa HamnpaBJieHUs
NoAroToBKWU. M3yyeHne AaHHOW ANCUMMINHBLI Ba3nMpyeTCcs Ha 3HaHMSAX CTyAeHTaMu obLimx KypcoB
NMHenHon anrebpbl, MaTEMaTUYECKOr0 aHan3a, Teopun PyHKLNIA KOMMIEKCHOrO NEPEMEHHOrO.

3HaHWs, NoJyYeHHbIe N0 OCBOEHUIO AUCLIMMANHBLI, HEOBXOAUMbI O U3YYEHUA OUCLUMIINH:
(hbUn3MKa, YNCSIeHHblIe MeTodbl, ClyYalHble MPOoLLEeCcChl U TEOPUA MacCoBOro 06CNyXUBAHUSA, METOAbl
BbIYNCANTENIbHOM MaTeMaTUKN.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OMnK-1.1 [OeMoHCTpupyeT 3HaHNe OCHOBHbIX 3aKOHOB
MaTeMaTNYeCKNX, eCTECTBEHOHAYYHbIX U
obuwenpodeccmoHanbHbIX AUCLUUTMINH, HE0BX0AUMbIX ANS
pelleHns TMNOBbIX 3af4ay B chepe npodeccnoHabHON
0eaTenNbHOCTHN

OnK-1.2 Mcrnonb3yeT 3HaHWS OCHOBHbIX 3aKOHOB MaTEMAaTUYECKUX U
eCTeCTBEHHbIX HayK AJ151 pelleHns CTaHaapTHbIX 3a4a4y B
cthepe npodhecCrnoHaibHOM AEeATENbHOCTY

OnK-3.1 OnpepensieT 06BbEKTbI UCCIeA0BAHNS U UCMOJIb3yeT
COBpeMeHHble MeTobl UCCNef0BaHNN

OlnK-3.2 [MpoBOAUT aHaM3 NOJIYHEHHbIX SKCNEPUMEHTasIbHbIX
OaHHbIX 1 pe3y/ibTaTOB UCMbITaHUN

OnK-3.3 O6o6wwaeT pe3ynbTaTbl U3SMEPEHUI N OCYLLECTBASET
hopMasin3aLmio NTOrOBbIX PELLUEHWIA

YK-1.1 AHanusnpyeT 3afavy, Bblaenss ee 6a3osble cocTasasiowme,
OCYLLeCTBJISET AEKOMMNO3ULINIO 3a4a4u

YK-1.2 HaxoanT n KpUTNYeckn aHannsnpyeTt nHpopmaLuuio,
HeobXxoAUMYI0 A1 pEeLUeHNsA NOCTaBJIEHHOW 3a4a4u

YK-1.3 PaccMmaTpuBaeT BO3MOXHbIE BapUaHTbl peLleHns 3agayn,
OLleHVBas X OOCTOMHCTBA U HEAOCTaTKK

YK-1.4 PaMOTHO, NOrMYHO, aprymeHTMpOBaHHO hopMumpyeT

cobCTBEHHbIE Cy)XXOEeHNA N OLEHKWN. OTnnyaet q)aKTbI oT
MHEHWN, I/IHTepI'IpeTaLI,I/II7I, OLEHOK N T.A4. B paccy>XgeHnax
OPYyrmnx y4aCTHUKOB OeATEJIbHOCTU

YK-1.5 OnpepensieT u oueHMBaeT NOCNEACTBUA BO3MOXKHbIX
peLleHnn 3a8a4m
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

Ddopmbl Buabl 3aHATUMA UToro 3.e.
KOHTponsa ( Yyacos
KONM4ecTB
o)
3a Jlek Mp cPn CP
Kypc 2 [Cem. 4 1 17 17 0.25 37.75 72 2

O6bem gncumnnanHel n Buabl y4ebHom paboTbl Mo 3a04HON hopme 0byHeHus.

DopMbl Buabl 3aHATUM Utoro 3.e.
KOHTpoOns Yyacos
(konuuec
TBO)
3a Jlek Mp KPAT KoHTponb CP
Kypc 3 [Cem. 6 1 4 4 0.25 3.75 60 72 2
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5. CTpyKTypa u coaep>XaHue y4eOHOW M BOCNUTATEJIbHON AEATEJIbHOCTU NMPU peasiu3auum AUCLUNJINHDbI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
4 OudpdepeHumranbHble ypaBHEHWSA MepBOro nopsaka 1-2 3 3 0 6 [JomawHne 3agaHns, onpoc,
KOHTposibHas pabota Ne 1
4 O depeHunanbHble ypaBHEHUS BbICLLMX MOPSALAKOB 3-5 4 4 6 [JomawHne 3agaHnsa, onpoc,
KOHTpoJsibHas paboTa Ne 2
4 CucTtembl gnddepeHUnanbHbIX YpaBHEHNN 6-8 2 2 6 JomawHune 3agaHuns, onpoc,
KOHTposibHas pabota Ne 3
4 Knaccndukaums, KaHoHN4Yeckne opMbl U METOAbI 9-10 2 2 6 [JomawHne 3agaHns, onpoc,
pelueHns ypaBHEHUI N KpaeBbiX 3a4a4 TecTupoBaHue
MaTeMaTUYeCKON PU3NKKN
4 YpaBHeHuns runepbosmyeckoro Tmna 11-12 P 2 6 [JomawHne 3agaHns, onpoc,
TecTUpoBaHue
4 YpaBHeHuns napabonnyeckoro Tuna 14-15 2 2 6 [JomawHne 3agaHnsa, onpoc,
TecTMpoBaHue
4 YpaBHEHUS 3ANMNTUYECKOro Tuna 16-17 2 2 1,75 JomawHune 3agaHuns, onpoc,
KOHTposibHas paboTa Ne 4,
5
4 MpomMexxyTo4yHasa aTTecTayms 0,25 3a4eT
UTOrro: 17 17 0.25 37.75

5.2. CTpyKTypa OUCUNNINHBI AN 3a04HOW hopMbl 0byveHus.

CemMm Paspen pucumnnauHebl Bupbl yuebHoM paboThbl, BK/NlOYasA caMoCToATesIbHYI0 paboTy n
TPYBAOeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
b

1 2 4 5 6 7 8 9 10 11
6 OnddhepeHumnanbHble ypaBHEHWSA MEepBOro NopsaKka 2 10
6 O depeHumnanbHble ypaBHEHUS BbICLLIMX NMOPSAAKOB 2 10
6 Cuctembl AnddepeHunasnbHbiX YPaBHEHNN 2 8
6 Knaccngukaums, KaHOHNYecKmne hopMbl U METOAbI PeLLeHNS YPaBHEHUI U KpaeBbiX 3a4ay 2 8

MaTeMaTUYeCKON IU3UKM
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Cem

Paspen pucumniivHbl

Bupbl yuebHol paboThl, BKJIlO4YAA CaMOCTOATENIbHYIO paboTy m

TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
nb
1 2 4 5 6 7 8 9 10 11
6 YpaBHeHus runepboamnyeckoro Tmna 8
6 YpaBHeHusa napabonmyeckoro Tuna 8
6 YpaBHeHWS 31IMNTUYECKOro Tuna 8
6 MpoMexxyTo4yHaa aTTecTauns: 3a4yeT 0,25 3,75
UTOrro: 4 4 0.25 3.75 60
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5.4. Copep>xaHue pa3pensioB AUCUMNIUHbI (Moayna) «CneunManbHble pa3daesnbl MAaTeMaTUKU», oOpa3oBaTesibHbie TEXHOJIOrUHU

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
4/6 OudpdepeHunanbHble OudpdepeHunanbHble OlK-1.1; OMNK-1.2; OMNK-3.1; | 3HaTb: OCHOBHbIE Nekuus-guckyccus
ypaBHEHUS NepBoro ypaBHEHUS NepBoro OMNK-3.2; OMNK-3.3; YK-1.1; | MmaTeMaTnyeckue noHATUN -
nopsaka nopsaka, paspeLlleHHble YK-1.2; YK-1.3; YK-1.4; 06blKHOBEHHOEe
OTHOCUTENIbHO YK-1.5; onddepeHumnansHoe
NPON3BOAHON. ypaBHeHue, Nopaaok
CyuiecTBoBaHue 1 anddepeHumnansHoro
e[MHCTBEHHOCTb peLleHuns ypaBHeHus, obLiee
3aja4un Kowwu. paBHeHus C pelweHune
pa3sgenaiowmmMmcs o depeHumnanbHOro
nepeMeHHbIMU. ypaBHeHUs, YacTHoe
OfOHopoAHble ypaBHEHUS pelweHune
nepBoro nopsiaka. o depeHumnanbHOro
JInHenHble ypaBHEHNS. ypaBHeHMs, 3afava Koww,
YpaBHeHue bepHynau, Knaccupukaumio
PukkaTn. YpaBHeHue B onddepeHumanbHbIX
MOJIHbIX AU depeHLanax. ypaBHEeHU NepBoro
NHTerpupytowmin nopsiika n Mmetogbl UX
MHOXWTENb. YpaBHEHNS pelweHns. YMeTb: HaxXoAnTb
nepBoro nopsiaka, He obLiee 1 YacTHoe pelleHus
pa3pelueHHble anddepeHumnanbHbIX
OTHOCUTENbHO ypaBHeHuI. BnapeTsb:
nponssogHon. Ocobble OCHOBHbIMU
pelieHuns. onpeneneHnamMm n
TeopemMamu Npun peLueHnmn
TMMNOBbIX MPUMEPOB "
3ajau.
4/6 OuddepeHunansHble OuddepeHumnansHble OMK-1.1; OMK-1.2; OMNK-3.1; | 3HaTb: OCHOBHbIE Nekumns-becepna. Jlekums c
ypPaBHEHMS BbICLLNX ypPaBHEHMS BbICLLMX OlMK-3.2; OMNK-3.3; YK-1.2; | anddepeHumnanbHble pa3bopoM KOHKPETHbIX

nopAanKos

nopsakos. Cny4au
NOHWXXEHMS NopAaKa.
NnHenHble
ondgepeHumanbHble
ypaBHEHUA n-ro nopsgka ¢
nepeMeHHbIMN
KoappuuneHtamn. Meton
NarpaHxa. JliuHenHble
onddepeHumanbHble
ypaBHeHUsA n-ro nopsgka c
NOCTOAHHbIMWN

Ko dpuuneHTamn. Meton
Snnepa. MocTpoeHne

YK-1.3; YK-1.4; YK-1.5;

ypaBHEHUA BbICLLNX
NnOpsAKOB N MeToAbl UX
peweHns. YMeTb: HaxXoAnTb
obLiee 1 YacTHoe pelleHus
onddepeHumanbHbIX
ypaBHeHun. BnageTs:
OCHOBHbIMU
onpeneneHnaMmn n
TeopemMamu rnpu peLlueHnmn
TUMOBbLIX MPUMEPOB 1
3ajau.

cuTyaumn,
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

OAHOPOAHOr0 JINHENHOIO
ypPaBHEHMSA Mo
yHOaMeHTaNbHON
cucTeme peLueHunn.
[MoHW>XeHne nopsgka
0OHOPOAHOr0 JIMHENHOrO
ypPaBHEHMS NPY NOMOLLN
JINHENHO He3aBNCUMbIX
YaCTHbIX peLleHni.
JInHeHble ypaBHEHMNSA
BTOPOro nopsaka c
MOCTOSAHHbLIMN
Koa(hpunumeHTamum n
KonebaTenbHble ABNIEHUS.
KpaeBas 3agava ons
anddepeHumnansHoro
ypaBHEeHUs BTOPOro
nopsaka. ®yHkums 'puHa.

4/6

Cncremsl
anddepeHUmanbHbIX
ypaBHeEHUN

HopManbHble cucTemsl
06bIKHOBEHHbIX
ondgepeHumanbHbIX
ypaBHEHUI NepBoro
nopsifka. Teopema
CyLLeCcTBOBaHNA U
efnHCcTBeHHOCTU. CBA3b
MeXAy YpaBHEeHUsMN
BbICLLEro nopsigka v
cucteMamu
anddpepeHumanbHbIX
ypaBHeHWUN’. JINHenHble
CUCTEMBI
anddpepeHumanbHbIX
ypPaBHEHUN.
dyHAaMeHTaNbHanA
MaTpuua. Onpepenutens
BpoHckoro. MeTtopg 3iinepa
peleHns MNHENnHbIX
OOHOPOAHbBIX CUCTEM C
NOCTOSHHBIMU
Koa(hpuumeHTamu.
MaTpuyHbIn MeTon
peLlleHns INHEeNHbIX
OOHOPOAHbBIX CUCTEM C
NOCTOAHHbIMU
KoappuumeHTamn.
JInHenHble HeoaHOPOAHbIE
cucTtembl. MeTopn Bapuauum
NMPON3BOJIbHON MOCTOAHHON.

OlMK-1.1; OMNK-1.2; ONK-3.1;
OMNK-3.2; YK-1.1; YK-1.2;
YK-1.3; YK-1.4; YK-1.5;

3HaTb: OCHOBHbIE BUAbI
cucTem
ondgepeHumanbHbIX
ypPaBHEHU N MeToAbI
HaX0XXAEHNA UX PeLLEeHUN.
YMeTb: HaxoanTb obLiee n
YaCTHOE peLleHns cucTem
anddpepeHumanbHbIX
ypaBHeHUN. BnageTb:
OCHOBHbIMU
onpegeneHnamMm n
TeopemMaMu Npu peLleHnmn
TMMNOBbLIX MPUMEPOB M 3ajad

NHpopMaLUVOHHas nekums.
MpobnemHasn nekuus.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

MeTon dnnepa pelueHms
HEO4HOPOAHbIX CUCTEM.
Hynu peweHunin nMHenHbIx
O HOPOAHbIX
anddepeHumanbHbIX
ypaBHEHUI BTOPOro
nopsiaka. Teopema
LWTypma. Teopema
CpaBHEHWUS.

4/6

Knaccndukaums,
KaHOHU4Yeckne hopmMbl 1
MeTo[bl peLleHns
yPaBHEHUI N KpaeBbIX
3aja4 MaTeMaTu4ecKomn
PU3NKN

MpeomeT n MeToAbI
MaTeMaTU4ecKon U3nNKn.
OunddepeHunanbHble
ypPaBHEHUSA B YaCTHbIX
npousBoAHbIX (AYYI), nx
Knaccupukaums no gpopme:
JINHENHbIE, HENIMHENHbIE 1
KBaswinHenHsole,
OAHOPOAHbIE 1
HeoAHOpoAHbIe, C
NOCTOAHHBIMU U C
nepemMeHHbIMM1
Koa(hpuumeHTamu.
®opmynbl NnpeobpasoBaHma
NnHenHoro AY4YN 2-ro
nopsiaka c oBymsA
nepeMeHHbIMN K HOBbIM
kKoopAuHaTaM. MNoHATMe
XapaKTepucTn4yeckoro
AonddepeHLUnanbLHOro
ypaBHeHus. MonyyveHne
obLwnx nHTerpanos
XapaKTepucTn4yeckoro
ondgepeHunanbLHoOro
ypaBHEHUNSA n
COOTBETCTBYIOLLMNX
KaHOHN4YeCcKnx popm
ypaBHEHUN
runepbonmnyeckoro,
napabonnyeckoro n
SNMNTUYECKOro TUMOB.
Copep>xaTesnbHas
NocTaHOBKa 3a4a4yn o
nonepeYHbix KonebaHmax
CTPYHBbI C ABYMSA
3aKpenaeHHbIMN KOHLaMun
npy MasblX OTKJIOHEHNAX
OT MOJIOXKEHNA paBHOBECUS.
BbiBOA 0AHOMEPHOro

OlMK-1.1; OMK-1.2; ONK-3.1;
OMnK-3.2; OMNK-3.3; YK-1.1;
YK-1.2; YK-1.3; YK-1.4;
YK-1.5;

3HaTb: OCHOBHbIE MOHATUSA
Teopumn
ondgepeHumanbHbIX
ypPaBHEHUI C YaCTHbIMU
NPOV3BOAHbLIMU BTOPOIro
nopska, ncnosib3yemble
npu peeHnn pusnyeckmnx
3apa4. YMeTb: CTaBUTb
3ajady, MofenmpoBaTh ee
MaTeMaTUYeCKnMmn
dopmysiamu, pewiaTb
noJly4eHHble ypaBHeHUS,
aHaM3npoBaTb
NnoJly4eHHble peLLeHuns.
BnapeTb: HaBblkaMu
npYMeHeHns Teopumn
anddpepeHumanbHbIX
ypPaBHEHUN C YaCTHbLIMMU
NPOVN3BOAHBLIMU ANF
peweHnsa Mrusndyeckmnx
3ajau.

NHhopMaLmMoHHasa nekyms.
MpobnemHasn nekuus.
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
BOJIHOBOIO YpPaBHEHUA.
Copep>xaTesnbHas
NnocTaHOBKa 3ajayun o
pacnpocTpaHeHun Tenna B
O[HOPOAHOM CTEpPXKHE.
BblBOA OJHOMEPHOIr 0O
ypaBHeHuns
TEnJonpoBOAHOCTMU.
4/6 YpaBHeHus MonydyeHne n pewweHne OMNK-1.1; OMNK-1.2; OMNK-3.2; | 3HaTb: MeToAbl peweHns JNlekuuns-guckyccus.

runepbonmyeckoro Tmna XapaKTepncTu4eckoro OMK-3.3; YK-1.1; YK-1.2; aonddepeHumanbHbIX
ypaBHeHus ansa sonHosoro |YK-1.3; YK-1.4; YK-1.5; ypPaBHEHU C YaCTHbIMU
ypaBHEHUS; NOCTPOeHne OlK-3.1; MPOVU3BOAHLIMU BTOPOIro
COOTBETCTBYIOLLLEro nopsaka
npocTtenwero AY4n runepbonmyeckoro Tuna,
KaHOHM4YeCcKoro snaa. ncnosib3yemble rnpu
NnnocTpauna meToda peleHnn husnvecknx
dypbe Ha npumepe 3agayun 3ajda4. YMeTb: CTaBUTb
0 KonebaHnn CTpyHsbI C 3ajady, MofenmpoBaTh ee
3aKpenaeHHbIMU KOHLaMu; MaTeMaTUYeCKnMmn
nocTpoeHune dopmysiamu, pewiaTb
COOTBETCTBYIOLLEN 3a4a4u noJly4eHHble ypaBHeHUS,
LLUTypma-JlnyBunnsa u aHaM3npoBaTb
HaxoXxAeHue ee NnoJly4eHHble peLLeHuns.
COBCTBEHHbIX 3HAaYeHNI n BnapeTb: HaBblkaMu
dyHKUMRA. MpeacrtaBneHve npYMeHeHns Teopumn
pelleHnsa 3a8a4m o anddpepeHumanbHbIX
konebaHun CTpyHbI C ypPaBHEHUN C YaCTHbLIMMU
3aKpenneHHbIMU KOHUaMn B NPOVN3BOAHBLIMU ANF
BMnAe yHKLMOHaIbHOro pelieHns punsndecknx
paga. NoHsaTue o 3ajau.
KoahpuumneHTax dypoe.
LocTaTo4Hble ycnoBus
CXOAMMOCTU YKa3aHHOIro
paaa.

4/6 YpaBHeHus Obuwas 1-a kpaeBas 3afada |OMNK-1.1; OMNK-1.2; OMK-3.1; | 3HaTb: MeTOAbl peLleHmns NHdopMaLumnoHHas nekuns.

napa6onw1eCKoro ThNa

A8 HeO4HOPOAHOIro
OJHOMEPHOro ypaBHeHMns
TenJonpoBOAHOCTMU.
MonyyeHne peweHns 1-on
KpaeBow 3aga4vun gns
OOHOPOAHOI0 YpaBHEHUS
TensaonpoBOAHOCTU C
OOHOPOAHBIMU KpaeBbiMU
yCJI0BUAMM METOAO0M
dPypbe; 4OCTATOYHbIE
yCI0BNSA HENPEPbLIBHOCTM
YKa3aHHOIro peLueHuns.
BbiBOA (hopMy bl peLleHuns

OMnK-3.2; OMNK-3.3; YK-1.1;
YK-1.3; YK-1.4; YK-1.5;

ondgepeHumanbHbIX
ypPaBHEHUI C YaCTHbIMU
NPOn3BOAHbLIMU BTOPOIro
nopsaka napabonnyeckoro
TMNa, UCNOJIb3yeMble Npu
peweHnn pusnyecknx
3aja4. YMeTb: CTaBUTL
3ajady, MofenmpoBaTh ee
MaTeMaTU4eCKnmun
dopmMysiaMn, pellaTtb
noJiy4eHHble ypaBHEHUS,
aHan3npoBaThb
noJly4eHHbIe peLleHuns.

MpobnemMHas nekuus.
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

nepBon KpaeBown 3afayn BnapeTb: HaBblkaMu

0J1% HEO4HOPOAHOIr 0 npYMeHeHns Teopumn

ypaBHeHUS ondgepeHumanbHbIX

TEenJonpoBOAHOCTM Ha ypPaBHEHUI C YaCTHbIMU

nosny6eckoHe4yHon NpsAMOoN. npPon3BOA4HbLIMU O

Ee nnnocTpauusa Ha pelweHns pruandecknx

copep)xaTeslbHOM npumepe. 3ajau.

Conep>XaTesnbHbIN CMbIC

3apay 6e3 HavaslbHbIX

ycnoBun.1-a kpaesas

3ajadva Ansg o4HOPOAHOIro

ypaBHeHus

TEenJonpoBOAHOCTM Ha

nosny6eckoHe4YHOM CTepXKHe

(C OAHUM rpaHNYHbIM

ycnosunem). dopmyna

dnnepa, CBA3bIBaOLLasA

MYHKLUN CUHYC, KOCUHYC 1

3KCMOHeHTY. PewwleHne

yKa3aHHON BbIlLE 3a4a4n.

PeweHune 1-o1n KpaeBon

3aa4un ona ypaBHeHUs

TenJonpoBOAHOCTM Ha

orpaHM4eHHOM oTpe3ke (C

OBYMSA FPaHNYHbIMUN

yCJIOBUAMN).

4/6 YpaBHeHus dusnyeckune npowueccsl, OMNK-1.1; OMNK-1.2; OMNK-3.1; | 3HaTb: MeToAbl peLleHns JNlekuuns-guckyccus.
INMNTNYECKOro Tuna npusosaiwne K ypasHeHusam | OMNK-3.2; OMNK-3.3; YK-1.1; | anddepeHumnanbHbIX

3INMATUYECKOro Tuna. YK-1.2; YK-1.3; YK-1.4; ypPaBHEHUI C YaCTHbIMN

YpaBHeHue Jlannaca; YK-1.5; MPOVU3BOAHLIMU BTOPOIro

NOHATME Frap-MOHNYECKON nopsaka 31AMNTUYeCcKoro

dyHKUMKn. CTaumnoHapHoe, TMNa, UCNoJib3yeMble Npu

TernJsosoe nosne. peleHnn pusnvecknx

MNoTeHUuWanbHoe TeyeHne 3aj4a4. YMeTb: CTaBUTb

XKUAKOCTW. YpaBHEHMe 3ajady, MoaenmpoBaTh ee

JNlannaca B nonspHon, MaTeMaTU4eCKnmMu

UMNNHAPUYECKON 1 tdhopMynamu, pewlaTtb

chepmyeckon cnctemax noJly4yeHHble ypaBHeHUS,

KoopanHarT. aHanM3nposaTb
NoJly4eHHbIe peLUeHuns.
BrnapeTtb: HaBblKamMu
NpUMEHeHns Teopumn
onddepeHumanbHbIX
ypPaBHEHUI C YaCTHbIMN
NPOVN3BOAHLIMU OS5
peweHns prusndecknx
3ajau.

NTOrO: 17 4
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CemMm HauMmeHoBaHue TeMbl TpyAsoeMKocTb (4achl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0oP0 3P0 0390
1 2 3 4 5 6
4/6 OvddepeHunasnbHble ypaBHEHUS NEPBOro YpaBHeHunSs C pa3gensowmnmmnca nepemeHHsiMn. OQHOpPOoAHbIe ypaBHEHUA. YpaBHeHUS, 3 2
nopsiaka. NPMBOANMbIE K OAHOPOAHbIM. JINHENHbIe ypaBHeHUS. YpaBHeHNS BepHynaun n PukkaTu.

OunddepeHumanbHble ypaBHEHUS B NOAHbIX AnddepeHumnanax. IHTerpmpyowmni
MHOXUTeNb. IHTerprvpyemMble B KBagapaTypax AnddepeHumnanbHble ypaBHEHNA MepBoro
nopsaka, He pa3peLleHHble 0THOCMTEIbHO NPON3BOLHON.

Cuctembl gnddepeHUnanbHbIX YpaBHEHWI OunddepeHumanbHbie ypaBHeHUS N-ro nopsaaka. CayyYan NoHMXeHns nopsaka. JInHenHble 4 2
ofHopoAHble AnddepeHLnasibHble ypaBHEHUS N-FO NopsaaKa C MOCTOAHHbLIMA
Ko3dpuruneHTamn. JInHelHble 0AHOPOAHbIE YPaBHEHMA C MepeMeHHbIMU KO3 dUuLneHTaMu.
JInHenHble HeoaHOPOAHbIE ypaBHeHUA. MeTo Bapraumm Mpon3BOobHbIX MOCTOAHHbIX.
JInHenHble HeoAHOPOAHbIE ypPaBHEHUSA C NOCTOAHHBIMU KO3 MULMEHTaMUN 1 crieymasibHOn
MpaBon 4acTbto. JINHEHble HEOAHOPOAHbIE YPAaBHEHMA C MepeMeHHbIMU KO3 dULMeHTaMu.

Cuctembl gnddepeHuUnanbHbIX YpaBHEHNN. JInHenHble 0AHOPOAHBbIE CUCTEMbI C MOCTOAHHBIMKU KOo3thdurumeHTamMmn. MeTon dnnepa. 2
MaTpuyHbIA MeToA. JINHeNnHble HEOAHOPOAHbIE CUCTEMbI. MeTo4 BapuaLumnm Npon3BoJIbHON
MOCTOSAHHOW. JINHeHble HEOAHOPOAHbIE CUCTEMbI CO CMeLnabHOM NPaBon YacTblo.

Knaccndpukaums, KaHoHn4Yeckne opmel 1 Knaccundpurkaums anddepeHumanbHbIX YpaBHEHU B YaCTHbIX NPOM3BOAHbIX. [puBeaeHne 2

MeTOobl PeLleHNs ypaBHEHUI N KpaeBbiX 3a4a4y | IMHenHbix AYYI K KaHOHM4YecKoMy Buay. YnpolleHue anHenHbix Y4l KaHOHMYecKoro

MaTeMaTU4YeCKon U3NKHN. Buaa.

YpaBHeHus runepbosmy4eckoro Tmna. PeweHwe Y4l runepbonnyeckoro Tuna metogom fanambepa. 2
YpaBHeHuns napaboanyeckoro Tuna. 3afada Koww ana ypaBHeHWin runepboanyeckoro tuna. 2
YpaBHeHUs 31IUNTUYECKOro Tuna. 3apayva Aupuxne gna OYYI 3namMnTu4ecKoro Tuna B Kpyre. 2

NTOro: 17 4

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>XkaHue U o6beM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHblie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax

Y4ebHbIM NIaHOM He NMpeayCcMOTPEHO

5.7. NMpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)

Y4ebHbIM MJIaHOM He MpenycMoTPeHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem

Paspensl u TeMbl paboyeint nporpaMmmsl
CaMOCTOATENIbHOro U3y4YeHus

MNepeyeHb AoMaLLHUX 3a4aHUn U APYyrux BOnNpocoB s CaMoOCTOATENIbHOIro
n3y4vyeHusn

Cpokm
Bbinon
HeHus

0O6bem B yacax

o®0

390

0390

2

3

4

5

6

7

4/6

1.HenonHble ypaBHeHUs. YpaBHeHUS JlarpaHxa
n Knepo. MeTopn BBeAeHWs napaMeTpa.

MoaroToBka K TEKYLLUUM 3aHATUAM. I'Io,u,6op n aHannms npnMepos.

1
Hepens

6

10

4/6

2.iHTerpupoBaHune anddepeHumnanbHbIX
YPaBHEHWUI C MOMOLLbIO CTENEHHbIX PAA0B.
MpeacTaBneHne peleHnn B OKPECTHOCTH
0cobon To4ku B Bnae 0606LLEHHbBIX CTEMNEHHbIX
pspoB. YpaBHeHue beccens.

MoaroToBKka K TekyLMM 3aHATMAM. [Moabop n aHanu3 npumepos. PacyeTHo-
rpacdumyeckas pabota

2-3
Hepenu

10

4/6

3.JInHenHble cMCTeMbl C NepUoaANYeCcKnMn
KoappurumeHTamMn. MysibTUNANKATOPSI.
TeopeMa 0 NPMBOAUMOCTW JINHENHOW CUCTEMBbI.
KpaeBas 3agada onsa IMHENHOW CUCTEMBI.
OyHKUMA 'prHa. HenpepbiBHas 3aBUCUMOCTb
peLweHnn oT HayvaslbHbIX AaHHbIX 1
napameTpoB. OndghepeHUnpyemMoCcTb peLLUEHA
Mo HavajlbHbIM AaHHbLIM U NapameTpam. Obuiee
peweHne, ob6LWMIA MHTErpan, He3aBNCUMble
MHTEerpanbl cMcTemsl anddepeHumnanbHbiX
ypaBHeHUn. MeToAbl UHTErpMpoBaHUa
HEeJIMHENHbIX CUCTEM.

MoaroToBKa K TEeKYLWUNM 3aHATUAM. CocTaBrieHMe nJaaHa-KoHCNeKTa

45
Hepgenn

4/6

4.TTIoHSATUE 0 HaYalsibHbIX N FPAHUYHbIX
ycnosuax 1-ro (ycnosusa Oupuxne), 2-ro
(ycnoBusa HenmaHa) n 3-ropoga. YacTHble
npefesbHble C/ly4an NoCTaHOBOK KPaeBbix
3afa4 (3apa4m Ha 6ecKkoHe4YHom 1
nonybeckoHeYyHon NpAMon 1 3agadva 6e3
HaYabHbIX YCJIOBUI)

MoaroToBKa K TEeKYLWUNM 3aHATUAM. |-|O£I,60p N aHann3 npnmMmepos. CocTasrnieHne
niaHa-KoOHCMNeKTa.

6-7
Henenn

4/6

5.BbiBog hopmynbl Janambepa un ee
r3mnyeckas nHTepnpeTauus (NpuHLMN
cynepnosnumm aByx BoJiH). MoHATME O
XapaKTepUCTMHECKOM TPEYroJIbHUKE.
0O606weHne hopmynsl Janambepa ona
HEOLHOPOAHOIr0 BOJIHOBOIO YPaBHEHMS.

HanucaHwne pecepaTa. Noabop 1 aHanM3 NpuMepos.

8-10
Hepenm

4/6

6.DYHKLNA MTHOBEHHOIO TOYEYHOIr0 UCTOYHMKA
(TeMnepaTypHOro BANAHKSA), ee hU3NYecKnin
cMbic/1. TeopeMa 0 HeOTpULATENBHOCTM
PYHKLIMN MTHOBEHHOIO TOYEYHOr 0 MCTOYHUKA.

HanuncaHwne pedepaTa. Noabop v aHanms npumepos. CocTaB/ieHMe NaHa-
KOHCMNeKTa.

11-13
Hepenm

4/6

7. NepBas KpaeBas 3afayva 419 OAHOPOLHOrO
ypaBHEHMS TENJONPOBOAHOCTU Ha
rnoslybeckoHeYHo NpsAMON; ee KayeCcTBEeHHOoe
(conep>kaTenbHOE) OT/INYME OT COOTBETCTBY!IO-

MoaroToBka K TEKYLLUUM 3aHATUAM. I'Io,u,6op 1 aHanus npumepos. CocTaBsieHne
nnaaHa-KOHCMNEKTa.

14-16
Henenn
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Cem

Paspensl u TeMbl paboyel nporpaMmmsb
CaMOCTOSATENIbHOro U3y4YeHUsn

MNMepevyeHb JOMALUHUX 3a4aHUA U APYIrUX BOMPOCOB AJ11 CAMOCTOSATEJIbHOIO
U3y4yeHus

Cpokm
BbINOJ
HeHUs

06bem B yacax

o0

30

03®0

2

3

4

5

6

7

Len 3agayn Ha 6€CKOHeYHoM NPAMOoN.
MpencTaBieHne pelleHns yKkasaHHON 3aga4m B
Bunaoe CyMmbl peLIJeHI/II7I ABYXBCNOMOraTeNbHbIX
KpaeBblX 3a4a4, YHUTbIBalOWNX BANAHNE NNLLUb
HaYanbHbIX N FPaHUYHbIX YCNOBUIA
COOTBETCTBEHHO. HevyeTHoe nponoJsKeHune
MNCXOAHOW 3a4a4m Ha HECKOHEYHYIO MPSAMYIO.

UTOro:

38

60

5.9. KaneHpapHbii rpadukK BocnuTaTesIbHOW paboTbl N0 AUCLUMNJIMHE

Y4yebHbIM MaaHOM He NpeayCcMOTPEHO
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

517(075.8) K 93 Kypc Bbicluen matemMaTkn. B2 4. 4. 1:
yyebHuk / M.K. BegaHokoB [u gp.]. - U34. 2-e, ucnp. n gon. -
Mawkon : MarapuH O.I'., 2013. - 384 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047917. - Pexxum
[oCTyna: Ana aBTOPU3NPOBaHHbIX MOJsib30BaTeNen. -
Bubnwnorp.: c. 380-383 (32 Ha3B.). - ISBN 978-5-91692-190-8

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036
C33

517(075.8) K 93 Kypc Bbicluen matemMaTukn. B2 4. 4. 2 :
yyebHuk / M.K. begaHokoB [u gp.]. - Mankon : MarapuH O.T.,
2013.-279 c. - 36 HB MITY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047918. - Pexxum
[oCTyna: A5t aBTOPM3MPOBaHHbIX Nosb3oBaTesient. - Mpun.:
C. 270-273. - bubnuorp.: c. 274-278 (41 Ha3B.). - ISBN
978-5-91692-191-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036
C34

519.86(07) M 22 Mamapganuesa, JI1.H. (Mankonckun
rocyAapCTBEHHbIA TEXHONOMNYECKUA YHUBEPCUTET).
ObyyeHne MaTemMaTMyeCckum Mmetogam obpaboTku
3KCMepMMeHTasIbHbIX AaHHbIX B PyC/ie KOMNETEHTHOCTHOIro
noaxona : y4ebHoe nocobue / J1.H. Mamapanuesa, .M.
XakoHoBa. - Mankon : KyyepeHko B.O., 2018. - 100 c. -
Mpun.: C. 81-100. - 3b HB MI'TY. -
URL:http://lib.mkgtu.ru:8002/libdata.php?id=2100048763. -
Pexxum pocTtyna: pernctpauunsa 8 UOC. - bubnwnorp.: C.
79-80 (21 Ha3B.)

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+07A
8E2

519.2(07) K 89 KymxeBa, C.K. (Mankonckumn
rocyAapCTBEHHbIN TEXHONOMMYeCKNn yHnBepcmTeT). OCHOBbI
Teopun BEPOATHOCTEN N MaTeEMaTUYECKON CTaTUCTUKM :
yyebHoe nocobue / C.K. Kynxxesa, J1.)K. ManangxsHu, O.M.
LLleBakoBa. - N34. 4-e, cTep. - Marnkon : MarapuH O.I'., 2013.
- 136 c. - Mpwun.: c. 132-135. - 36 HB MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000029460. - Pexxum
poctyna: pernctpauns B SUOC. - bubawnorp.: c. 136 (11
Ha3B.)

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+035
CE9

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue

CcblsIKa

LLnnayes, B.C. Bbicluasi MaTeMaTunKa : y4ebHuk / LLnnayes
B.C. - MockBa : UIH®PA-M, 2015. - 479 c. : nn. - (Bbicluee
obpasoBaHue). - 3bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=270419. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-010072-2

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+042
04A

517(075.8) K 93 Kypc Bbiclien matemMaTkn. B2 4. 4. 1:
yyebHuk / M.K. BegaHokoB [u ap.]. - U34. 2-e, ucnp. n gon. -
Mamkon : MarapuH O.I'., 2013. - 384 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047917. - Pexxum
[oCTyna: Ana aBTOPU3NPOBaHHbIX MOJsib30BaTeNen. -
Bubnwnorp.: c. 380-383 (32 Ha3B.). - ISBN 978-5-91692-190-8

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036
C33

517(075.8) K 93 Kypc Bbicluen maTemMaTuku. B2 4. 4. 2 :
yyebHuk / M.K. begaHokoB [u ap.]. - Mankon : MarapuH O.T.,
2013.-279 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047918. - Pexxum
[OCTyna: Ans aBTOpM3NPOBaHHbIX NMosib3oBaTenen. - Mpwun.:
C. 270-273. - bubnuorp.: c. 274-278 (41 Ha3B.). - ISBN
978-5-91692-191-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036
C34

519.86(07) M 22 Mamaganuesa, J1.H. (Mankonckuin
rocyAapCTBEHHbIA TEXHOI0MNYEeCKNA YHUBEPCUTET).
Oby4yeHne maTemaTmnyecknum Mmetogam obpaboTkum
3KCNepMMeHTasIbHbIX AaHHbIX B pyCJie KOMMEeTEeHTHOCTHOro
noaxona : y4yebHoe nocobue / J1.H. Mamapanuesa, .M.
XakoHoBa. - Mankon : Ky4epeHko B.O., 2018. - 100 c. -
Mpwun.: C. 81-100. - 36 Hb MI'TY. -
URL:http://lib.mkgtu.ru:8002/libdata.php?id=2100048763. -
Pexxum poctyna: peructpaums B 3UOC. - bubnuorp.: C.

A

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+07A
8E2
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HasBaHue CcblsIKa

79-80 (21 Ha3B.)

YyebHo-MeToAMYECKNE MaTepuasbl A1 CAMOCTOATENbHOM paboThl 06yYaloLNXCS U3 Ynucna
WHBAJINIOB W JINL, C OrPaHUYEHHBLIMM BO3MOXHOCTAMN 300p0Bbs (OB3) NpenocTaBnaoTCca B popMax,
aJlanTUPOBAHHbIX K OrPAaHNYEHNSAM UX 300P0BbSA U BOCNPUATUSA MHPOPMaLUUn:

ONs nuu C HapyLWeHUaAMM 3peHuns:

B NnevyaTHon hopMe yBESIMYEHHbLIM LPUKDTOM,
e B (hopMe 3/IeKTPOHHOr0 JOKYMEeHTa,

e B (hopme ayaunocpanna,

e B rMevyaTHoOW chbopMe Ha A3blke bpanns.

ONns nuuy C HapyweHuamMm cnyxa:

e B nevyaTHom opme,
e B (bOpMe INEKTPOHHOIr0 AOKYMEHTA.

s nvy, C HapyLWeHWSaMM ONMOPHO-ABUraTeNbLHOro annapaTa:
e B nevyaTHom opme,

e B (hopmMe 3/1IeKTPOHHOr0 AOKYMEHTa,
e B (hopme ayaunocphanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)

HauMeHoBaHue y4ebHbIx
AVCLUNJINH,

o®0

390

0390

cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

ONK-1.1 leMOHCTpUpPYyeT 3HaHNE OCHOBHbIX 3aKOHOB MaTeMa
ANCUNNANH, HeobX0ANMbIX A5 pelleHns TUNOoBbIX 3a4a4 B chepe NnpodeccMoHasbHOM gesTe

TUN4eCKUX, eCteCTBeHOHay4HbIX

1 obenpodeccnoHanbHbIX
JIbHOCTHU

1 1 Xnmus

2 2 HavepTaTenbHasa reomeTpus
N MHXeHepHas rpaduka

3 3 MexaHuKa

3 3 MaTepuanoseneHve

4 6 CneuvanbHble pa3gensl
MaTeMaTuKun

4 4 TexHonorunyeckas (npovsson

CTBEHHO-TEXHOJIornyeckas)
NMpPakKTunKa

OnkK-1.2 Mcnonb3yeT 3HaHMSA OCHOBHbIX 3aKOHOB MaTeMaTU4YeCKUX U eCTeCTBEeHHbIX HayK 019 pelueHns CTaH4apTHbIX

bHOW AEeATEeNbHOCTYU

3aja4 B chepe npodeccnoHan
1

1 Xnmus

2 2 HavepTaTenbHasa reomeTpus
1 MHXeHepHas rpaduka

3 3 MexaHuKa

3 3 MaTepuanoseneHve

4 6 CneuvanbHble pa3gensl
MaTeMaTuKun

6 6 TexHonornyeckas (npovsson

CTBEHHO-TEXHOJIornyeckas)
NMpPaKTunKa

ONK-3.1 OnpepenseTt 06bekT

bl ncCnegoBaHnAa N NCNoJib3yeT

COBpeEMEHHble MeTO bl nccaenoBaHum

4 6 CneuvanbHble pa3gensl
MaTeMaTuKun
2 2 O3HakoMUTesIbHas NpakTuKa

ONK-3.2 MpoBoAMT aHan3 NOJYYEHHbIX KCNEepPUMEHTabHbIX AaHHbIX U Pe3yibTaTOB UCMbITaHUIA

4 6 CneuvanbHble pa3gensl
MaTeMaTuKn
6 6 TexHonormn4yeckas (nponsson

CTBEHHO-TeXHoJIornyeckas)
npakTuka

OMNK-3.3 O6ob6uwaeT pe3ynbTa

Thl U3MEPEHUI M OCYLLECTBASIET POPMANN3aLNI0 UTOrOBbLIX PeLleHunn

4 6 CneuvanbHble pa3gensl
MaTeMaTuKn
4 4 TexHonormn4yeckas (Nnponsson
CTBEHHO-TEXHOJIorn4yeckas)
rnpakTuka
YK-1.1 AHanun3npyeT 3agady, Bblaensas ee 6a3osble COCTaBAAOLWME, OCYLLECTBASET AeKOMMNO3ULMIO 3a4a4u
1 1 dunocodus
12 12 dursvka
123 123 MaTemaTuka
4 6 CneuvanbHble pa3gensl
MaTeMaTuKn
8 9 MpeoannioMHas NpakTuka
YK-1.2 HaxoguT n KpUTUYHECKN aHaM3npyeT nHpopMaumo, HeobxoAuMyo A5 pelleHns NoCTaBJeHHON 3a4a4um
12 12 dursvka
123 123 MaTemaTuka
3 3 MNonuTtonorus
4 6 CneuvanbHbie pa3gensl
MaTeMaTuKun
4 4 TexHonornyeckas (Mpovsson
CTBEHHO-TEeXHOoJIorn4yeckas)
npakTuKa
YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapMaHTbl pelleHns 3a4a4u, OueHnBas UX AOCTOUHCTBA U HEAOCTaTKN
12 12 dursuka
123 123 MaTemaTuka
3 3 MNonuTtonorus
4 6 CneuvanbHbie pa3gensl
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

MaTeEMAaTUKN

TexHosormnyeckas (Nponssog,
CTBEHHO-TEXHOJIoryeckas)
npakTuka

YK-1.4 paMOTHO, JIOTNYHO, apryMeHTUPOBaHHO hopMupyeT COOCTBEHHbIE CY>XXOAEHNSA N OLLEH
MHEHWN, MHTepnpeTaLunii, OLLEeHOK U T.4. B PaCCYy>XAEHUAX ApY

rmXx YH4aCTHUKOB O0eATENIbHOCTU

Ku. OTnm4aeT pakTbl OT

1 1 dunocous
12 12 Ddursumka
123 123 MaTemaTuka
3 3 Monutonormsa
4 6 CneuvanbHble pa3gensl
MaTeMaTUKK
4 4 TexHonornyeckas (nmpovisson

CTBEHHO-TEXHOoJIorn4yeckas)
NMpPaKTunKa

YK-1.5 OnpepenseT n oueHUBaeT NOCAeACTBMSA BO3MOXHbIX PeLleHU 3a4a4u

12 12 Ddursmka
123 123 MaTemaTuka
4 6 CneumnanbHble pa3genbl
MaTeMaTuKK
2 2 O3HakoMUTeNnbHas NpakTuKa
1 1 dunocous

7.2. OnucaHue nNokKasartesnen u KputepueB oueHUuBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3TanaxX UuX CbOpMHpOBaHMﬂ, onucaHuve WwKaJsibl oOueHUuBaHusA

MnaHupyembie KpuTepum oueHUBaHUA pe3ysbTaToOB 0OyueHus HauMmeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpuTen XopoLio OTJ/INYHO OLEeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHaNn3 U
peleHnsa NoCTaBAEeHHbIX 3a4au

CUHTEe3 NH(pOPMaLUN, NPUMEHATb CUCTEMHBbIN Moaxon ANns

YK-1.1 AHanm3npyeT 3afa4y, Bbiaensas ee 6a30Bble COCTaBASIOWME, OCYLLECTBASAET

AEKOMMNOo3nuuo 3agaydn

3HaThb: -
nornyeckmne
hopmMbl 1
npouenypsl,
cnocobeTBylowme
pediekcun no
rnosoay
cobcTBEHHOW 1n
MbICIUTEJIbHON

®parMeHTapHble
3HaHWA

HenosHble 3HaHuA

CchopMupoBaHHsble,

CchopmMupoBaHHbIe

MaTepuasbl No

HO cofepxaluune cucTeMaTumyeckme | aucumnamHe

OTAEe/bHble 3HaHUA TeCTbl, BONpPOCHI,

npobenbl 3HaHUA KOHTpPOJIbHas
paboTa

nesaTeNIbHOCTI.

YmMeTh: - YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHUs NosHble, CchopMupoBaHHbIe
apryMmeHTMpoBaHH JonyckawTcs yMeHus

0 hopMumpoBaTb HebosnbLne

cobcTBEHHOE ownbkKmn

cy>XxaeHue n

OLEHKY

VH{opMaLunu.

Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NnpuMeHeHne cucTeMaTUYeCKOM | cucTemMaTuyeckoe
conocTaBneHnsa HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
pa3HbIX HaBbIKOB HaBbIKOB
NCTOYHNKOB jonyckatTcs

MHGpOopMaLnn ¢ npobensl

LLesIbio BbiABJIEHUS
NX NPOTUBOPEYUNIA
1 rnovcka
[OCTOBEPHbIX
CY)XKOEHUN.

YK-1: CnocobeH ocylecTBAATb MOUCK, KpP

pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

UTUYECKUI aHaNn3 1

CNHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons

YK-1.2 HaxoOuT 1 KpUTUHECKM aHaInU3unp

eT nHdopMaLmio, HeoBX0AMMYIO 418 PELeHNs NOCTaBIeHHON

3ajaqyn

3HaTb: -
ocobeHHOCTU
CUCTEMHOro un

3HaHNA

®dparmMeHTapHble

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO colepxallune
oTAesIbHble

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
KpUTUYEeCKoro npobenbl 3HaHUA
MbILUEHUS 1
[eMOHCTPUPOBaTh

rOTOBHOCTb K
HeMy;- flornyeckume
hopmMbl 1
npouenypsl,
O0EeMOHCTPUPOBaThL
CNoCcobHOCTb K
pedekcun no
rnoesoay
cobCcTBEHHOM 1
MbIC/INTENbHON

neATesNIbHOCTI.
YMeTh: - YacTu4Hble yMeHUs | HenosHble ymMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
aHan3npoBsaTb jonyckatTcs yMeHus
NCTOYHUKN HebonbLne

nHpopmaumm ¢ ownbkmn

TOYKN 3peHns

BPEeMEeHHbIX 1

MPOCTPaHCTBEHHD|

X YCNOBUN NX

BO3HWUKHOBEHUS.

Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKamMu B/ageHue e NpuMeHeHne cucTemMaTU4YeCcKOM | cucteMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocnencTBui jonyckatTcs

MN3J10)KEHHOro npobenb

pelleHnst 3aga4u.

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHANIN3 U

peweHnsa noCTtaB/eHHbIX 3ada4y

CUHTEe3 NH(pOoPMaLUN, NPUMEHATb CUCTEMHBbIN Moaxon ANns

YK-1.3 PaccmaTpmBaeT BO3MO)XHblE€ BapMaHThbl peLleHUs 3a4a4u, OLeHnBas NX 4OCTOMHCTBA U HEAOCTaTKu

3HaThb: - ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE MaTepwuanbl Nno
nornyeckune 3HaHWA HO copepxxalune cucTemMaTumyeckme | AucumnanHe
dopmMbl 1 oTAesbHble 3HaHWA TecCTbl, BONPOCHI,
npouenypsl, npobenbl 3HaHUA KOHTpOJIbHas
cnocobeTBylowme paboTa
pediekcun no

rnosoay

cobcTBEHHOW 1”
MbICIUTEJIbHON

nesaTeNIbHOCTI.

YmMeTh: - YacTu4Hble yMeHUA | HenosnHble yMeHUs | YMeHMs nosHble, CchopMupoBaHHbIe
apryMmeHTMpoBaHH JonyckawTcs yMeHus

0 hopMumpoBaTb HebosnbLne

cobcTBEHHOE ownbkKmn

cy>XxaeHue n

OLEHKY

VHopMaLunu.

Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BllageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocneacTeumn jonyckatTcs

MN3J10)KEHHOro npobenb

pelleHnst 3aga4u.

YK-1: CnocobeH OCyLLeCTBNATb NMOUCK, KpI/ITVI‘-IECKI/II7I aHasn3 N CMHTE3 MHopMaunmn, NPUMEHSATb CUCTEMHBIN Moaxon Ans
peeHnsa noCTtaB/eHHbIX 3aada4y

YK-1.4 'paMOTHO, JIOTMYHO, apryMeHTUPOBaHHO hopMMpyeT COBCTBEHHbIE CYXXAEHUSA U oLeHKN. OTAnYaeT hakTbl OT
MHEHWI, UHTepnpeTaunin, OLEHOK U T.4. B PAaCCy)XAEHNAX APYrMX Y4aCTHUKOB AEATEIbHOCTH

3HaTb: -
OCHOBHbIE
TEPMUHbI n
6asoBble
3/1eMeHTbl, MeTobl
nccnenoBaHun B
cucTeme coumanbH
0-rYMaHUTapHOM
3HaHUS.

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

MaTepuasbl No
avncyumninHe
TeCTbl, BONPOCHI,
KOHTPOJIbHada
paboTa
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMUSA eJIbHO bHO cpencrTsa
KOMMNeTeHUumn
1 2 3 4 5 6

YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
KPUTUYECKN hornyckatTcsa yMeHus
oLeHnBaTb HebonbLIne
MHpopMauumio, owmnbKkmn
He3aBnCuUMO OT
NCTOYHUKA,
caMocToATesIbHO
npuobpeTaTb 1 CUC
TemaTu3nposaTb
3HaHuS,
apryMeHTUpOBaHH
0 OTCTamBaTb CBOIO
TOYKY 3pEeHUS.
Bnapetsn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKpeTHOoW BlafeHmne e NpMMeHeHne cnMcTeMaTuyeckoM | cuctemaTuyeckoe
MeToLoN0rnen n HaBblKamMu HaBbIKOB npuMeHeHnn npuMeHeHne
6a3oBbiMU HaBbIKOB HaBbIKOB
MeToAamm couman nonyckatTcs
bHO-F'YMaHUTapPHbIX npobensl

AVCUNMINH
No3BONSALLNMYN
OCYLLLeCTBASATH
pelieHmne
LUMPOKOIro Knacca ¢
3ajay Hay4YHo-uccn
€A0BaTesNIbCKOro u
NpUKNagHoro
XapakTepa

YK-1: CnocobeH oCyLecTBAATb NMOUCK, KPUTUYECKWIA aHaIn3 1

peweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

CNHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons

YK-1.5 Onpepensiet

N oueHnBaeT nocaencTeBna BO3MOXXHbIX peLLIEHI/IIZ 3aja4yn

3HaThb: -
nlornyeckmne
hopMbl 1
npouenypsl,
cnocobcTByOWME
pednekcumn no
rnoesoay
cobCcTBEHHOM 1
MbICINTENbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobenbl 3HaHWA

CdhopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0EeATENbHOCTW.

YmMeTh: - YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CcopMupoBaHHbIe
apryMeHTUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapetsb: - YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTemMaTUYecKoOM | cucTeMaTuyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

MaTepuasbl No
avncumnianHe
TeCTbl, BONPOCHI,
KOHTPOJIbHada
paboTa

OMK-1: CnocobeH NpuMeHsTb eCTeCTBEHHOHAYYHbIe U 0OLLeNHXXeHepHbIe 3HAHUSA, MeTOoAbl MaTeMaTUYeCKOro aHaans3a u
MOAE/IMPOBaHNS B NPOECCMOHANIbHON AeATeNbHOCTH

ONK-1.1 eMOHCTPUpPYeT 3HaHNE OCHOBHbIX 3aKOHOB MaTEMaTUYeCKNX, eCTeCTBEHOHaY4YHbIX U 06LLenpodeccMoHanbHbIX

ancunnanH, Heobxo

AVNMbIX ONA peleHna TUNOBbIX 3a4a4 B cq)epe I'IpO(IJECCVIOHaJ'IbHOVI NeATesIbHOCTU

3HaTb: - OCHOBbI
MaTeMaTuKK,
PU3NKK, XUMUN,
06LLEeNH)XEHEPHbIX
OVNCUNNIINH; -
MeToAbl
MaTeMaTLU4YecKoro
aHanun3a un
MoLesMpoBaHua B
npogeccruoHaibHO
N [eaTenbHOCTW;

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

MaTepuasbl No
aucumnnmHe
TecTbl, BONPOCHI,
KOHTPOJIbHas
paboTa
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

4

5

6

YMeTs: - pewaTb
CTaHAapTHbIe NPoO
reccnoHabHble
3ajaun ¢
npMMeHeHnem ecTt
€CTBEHHOHaY4HbIX
n
0o6LLenH)XeHepPHbIX
3HaHUNM; -
NMPUMEHSATb
MeTonAbl
MaTeMaTn4eCcKoro
aHanunsa un
MOLEeNINPOBaHNS B
npodgeccruoHaibHO
N DeaTenbHOCTW;

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapern: -
HaBbIKaMu
TEopeTnyeckoro n
3KCNepuMeHTasbH
0Oro uccaenoBaHus
obbekTOB
npogeccuoHanbHO
N 0eATenbHOCTU
MeTo4aMun ecTecTB
€HHOHAaYY4HbIX U
06LLEeNH)KEHEPHbIX
ONCUMNINH

YacTu4Hoe
BJllafieHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

OMK-1: CnocobeH NpuMeHsTb eCTeCTBEHHOHAYYHbIe U 0OLLeNHXXEeHepHbIe 3HAHUSA, MeToAbl MaTeMaTUYeCKOro aHaansa n
MOAEe/IMPOBaHNS B NPOhEeCCMOHANIbHON AeATeNbHOCTH

OMNK-1.2 Ncnonb3yeT 3HaHMS OCHOBHbIX 3aKOHOB MaTEMaTMYECKNX N €CTeCTBEHHbIX HayK OJ151 pelleHns CTaHAapTHbIX 3ahad
B chepe npoeccnoHasbHON fesTeNbHOCTN

3HaTb: - OCHOBbI
MaTeMaTuKK,
PU3NKK, XUMUN,
06LLEeNHIKEHEPHbIX
OVNCUNNIINH; -
MeToAbl
MaTeMaTLU4YeCcKoro
aHanun3a un
MoLesMpoBaHua B
npogeccruoHaibHO
N [eaTenbHOCTW;

®parmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YmMeTs: - pewaTsb
CTaHOapTHbIE Npo
heccmoHanbHble
3apa4n C
NMpUMeHeHneM ecT
€CTBEHHOHAaY4YHbIX
7]
06LLEeNH)XEHEPHbIX
3HaHWN; -
NMPUMEHATb
MeToAbl
MaTeMaTU4YeCcKoro
aHanm3a un
MOLeNMpoBaHnsa B
npogeccnoHanbHo
N NeATeNbHOCTH;

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Bnapern: -
HaBblKaMu
TEeopeTnyeckoro u
3KCnepuMeHTasbH
oro uccienoBaHus
obbekToB
npogeccruoHaibHO
N nessTenbHoCTn
MeTolaMun ecTecTB
€HHOHAYYHbIX U
06LLeNH)XEeHEePHbIX

YacTu4Hoe
BllageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckakTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

MaTepuabl No
aucumnnmHe
TecTbl, BONPOCHI,
KOHTPOJIbHas
paboTa
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
ANCUMNINH

OlMK-3: CnocobeH B cchepe cBoel npodeccnoHanbHON fesTeNbHOCTU NPOBOANTL U3MEpPeHns 1 HabnogeHns, obpabaTeiBaTh

N NpeacTtaBadaTb SKCNepMeHTaJibHble JaHHbIE U Pe3yJibTaThl

NCNbITAHNN

OMNK-3.1 OnpepensieT 06bEKTHI NCCE[0BaHUA U NCMOJIb3yeT COBPEMEHHbIE MEeTOAbl NCCIeA0BaHNN

3HaThb: -
dhursnyeckue
MeToabl
nccnenoBaHus; -
Teoputo
rnorpeLlHocTen
TEeXHUYECKNX
n3MepeHun; -
TexHosormm
0bpaboTkn n
npeacTaBieHns 3K
cnepuMeHTaslbHbIX

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

CdhopmMupoBaHHble
cncTemaTmyeckme
3HaHuA

OaHHbIX 1

pe3ynbLTaToB

NCMbITaHUN;

YmMeTh: - YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs NosHble, CchopMupoBaHHbIe
npoBOANTb JonyckatoTcs yMeHUNs
n3MepeHunsa n HebosnbLne

HabnwoaeHus; - ownbkKmn

obpabaTbiBaTb 1

npeacTaBAsATb 3KC

rnepuMeHTasnbHble

OaHHble 1

pesynbTaThl

NCNbITAHUN B

cthepe ceoen

rnpogeccnoHasnbHO

" NesATenbHOCTH;

Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NnpuMeHeHne cUcTeMaTUYeCKOM |cucTemMaTuyeckoe
n3mepeHus, HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
06paboTku n HaBbIKOB HaBbIKOB
pe3ynbTaToB jonyckatTcs

NCNbITaHUN B npobenebl

cthepe ceoen
npogeccnoHanbHo
" NesATeNnbHOCTH;-
CNoCcobHOCTbIO
npencTaBnsaTb
pe3ynbTaThbl
3KCMepnMEHTOB B
chepe cBoen
npogeccuoHanbHO
N 0EeATEeNbHOCTU.

MaTepuasbl No
avncyumninHe
TeCTbl, BONPOCHI,
KOHTPOJIbHa4A
paboTa

OMNK-3: CnocobeH B chepe cBoer NpodheCCOoHaNbHON AeATeIbHOCTU NPOBOAUTL U3MepeHns n HabnoaeHus, obpabaTbiBaTb
M NpeacTaBiATb SKCNEPMMEHTasbHble AaHHbIe N pe3ysibTaTbl UCMbITAHWNA

OMNK-3.2 MpoBOANT @aHaAM3 NOJIyYEeHHbIX SKCNEepMMEHTasIbHbIX AaHHbIX U pe3ylbTaToB UCMNbITaHUN

3HaTh: -
dusnyeckue
MeTobl
nccnenoBaHus; -
TEeoputo
MorpeLuHoCTENn
TEeXHUYeCKnx
n3MepeHnn; -
TexHosornm
06paboTku n
npefacTaBneHmns 3K
cnepuMeHTabHbIX

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

OaHHbIX 1

pe3ynbTaToB

VCMbITaHWUN;

YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
npoBOANTb hornyckatTcs yMeHus
n3MmepeHunsa n HebonbLIne

HabnoneHns; - ownbkmn

MaTepuasbl Mo
ancumnanHe
TeCTbl, BONpPOCHI,
KOHTpPOJIbHAs
paboTa
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

obpabaTbiBaTb 1
npeacTaBAATb 3KC
nepuMeHTasbHble
OaHHble n
pe3yfbTaThbl
NCMbITaHUN B
chepe cBoen
npogeccuoHanbHO
N NeaTeNbHOCTY;

Bnapersb: -
HaBblKamMu
n3MepeHuns,
06paboTku n
pe3ynbTaToB
NCNbITAHNN B
chepe cBoen
npogeccuoHanbHO
N NesaATeNbHOCTH;-
CnocobHoOCTbIO
npeacTaBnsaTb
pe3ynbTaThbl
9KCMepnMEHTOB B
cchepe cBoen
npodgeccruoHaibHO
N 0esATeNnbHOCTHU.

YacTu4Hoe
BNajeHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHmne
HaBblKOB

B
cncreMaTunHeckom
npnMMeHeHnNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

OlMK-3: CnocobeH B cchepe cBoel npodeccnoHanbHON fesTeNbHOCTU NPOBOAUTL U3MeEpPeHns 1 HabnogeHns, obpabaTeiBaTh
M NPeACTaB/SATb SKCNEPUMEHTAJIbHbIE AAHHbLIE N PE3Y/ibTaThl

NCNbITAHNN

OlNK-3.3 O6obuwaeT

63yﬂbTaTbIM3MepeHMﬁlﬂocyMECTBﬂﬂ8T

(hopManmn3aLmnio UTOroBbIX peLleHmin

3HaThb: -
dhusnyeckue
MeToabl
nccnenoBaHus; -
Teoputo
rnorpeLlHocTen
TEXHUYECKNX
n3MepeHun; -
TexHosormm
0bpaboTkn n
npeacTaBieHnsa 3K
cnepuMeHTaslbHbIX

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

OaHHbIX 1
pesynbLTaToB

NCMbITaHUN;

YmMeTh: - YacTu4Hble yMeHUA | HenosnHble yMeHUs | YMeHMs nosHble, CchopMupoBaHHbIe
npoBOAUNTb JonyckatoTcs yMeHUNs
n3MepeHunsa n HebosnbLne

HabnwoaeHus; - ownbkKmn

obpabaTbiBaTb 1

npeacTaBAsATb 3KC

rnepuMeHTasnbHble

OaHHble 1

pesynbTaThl

NCNbITAHUN B

cthepe cBoen

npogeccnoHasnbHO

N NeATeNbHOCTH;

Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BllageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
n3mepeHus, HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
06paboTku n HaBbIKOB HaBbIKOB
pe3ynbTaToB jonyckatTcs

NCMNbITaHUN B npobenebl

cthepe cBoen
npogeccnoHanbHo
" NesATenbHOCTH;-
CNocobHOCTbIO
npeacTaBnsaTb
pe3ynbTaThbl
3KCMepnMEHTOB B
chepe cBoen

MaTepuasbl No
ancumnanHe:
TeCTbl, BONPOCHI,
KOHTPOJIbHada
paboTa
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa

KOMNeTeHuuu
1 2 3 4 5 6
npogeccnoHanbHo
N NesTenbHOCTU.

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, HeOGXOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (UN1K) onbiTa AEATEeNIbLHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

Bonpocsl

1. YTo Ha3biBaeTCa auddepeHUnabHbIM YpaBHEHEM?
2. YTo Takoe nopsanok andgepeHumnanbHoOro ypasHeHmna?
3. Kak cTaBuTcsa 3agada Kowun gnsa gaudpgepeHuranbHOro ypasHeHUsa NepBoro nopsaka?

4. Y10 Ha3biBaeTCa AuddepeHUMasibHbIM YypaBHEHMEM MNepBOro nopsaka C pasfensowmMucs
rnepemMeHHbIMn?

5. B 4em cocTtouT cxema pelweHus auddepeHunanbHOro ypasHeHUA MepBOoro nopsgka c
pasgenarowmnmMmncs I'IepeMeHHbIMI/I?

6. YTo Ha3bIBaeTCs 04HOPOAHLIM AnddepeHUManbHbIM ypaBHEHMEM MePBOro nopsiaka?

7. B 4eM coCcTouUT cCxeMa peleHns OAHOPOAHOro AnddepeHUnanbHOro ypaBHEHUA MepBoro
nopsaka?

8. Y10 Ha3biBaeTCHA JIMHEWHbIM HEeOOHOPOAHbIM AunddepeHunanbHbIM ypaBHEHUEM MepPBOro
nopsaaka?

9. B 4eM COCTOUT CXEeMa pPeLUeHUs JINHEAHOro HeOAHOPOAHOro AnddepeHLasbHOro ypaBHEeHNS
nepBoro nopsaaka?

10. YTo Ha3bIBaeTCA ypaBHeHueM bepHynnun?
11. B 4eM CcOoCTOUT CXeMa peLlueHns ypaBHeHnsa bepHynnn?

12. Kakne gngpdepeHynasnbHble YpaBHEHUS BTOPOro nopsaka pewarTcsa NpyM NoOMOLWKW MOHUXXEHUS
nopsaka?

13. B 4em cocTouT cxemMa pewieHus anddepeHumnanbHbiX YpaBHEHUN, OOMYCKAOLWNX NOHWXKEHNe
nopsaaka?

14. Kak cTaBuTCa 3agada Kowwn ana gndpdepeHumnanbHOro ypasHeHUs BTOPOro nopsanka?

15. Y710 Ha3bIBaeTCA NIMHENHbIM OLHOPOAHLIM AN depeHLumasnbHbIM ypaBHEHMEM BTOPOro nopsaka
C NOCTOSAHHbLIMU KO3(hruneHTammn?

16. YTo Ha3blBaeTCA XapaKTepUCTUYECKUM MHOrovyneHoMm Ona gudpdepeHumnasnbHOro ypaBHeHUS
BTOPOro rnopsigka ¢ NOCTOSAHHbIMU KO3(hpnumneHTamMmn?

17. B 4eM COCTOUT CXEeMa peleHns JINHENHbIX OOAHOPOAHbIX AnddepeHUnanbHbIX YpPaBHEHWN
BTOPOro nopsfka C NOCTOAHHbIMU KO3 PULNEHTaMU?
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18. YT0 Ha3bIBaeTCA NNMHENHBLIM HEOAHOPOOHLIM AnddepeHUnanbHbIM YPpaBHEHNEM BTOPOro
nopsgka ¢ NOCTOAHHbIMU KO3 PULNEeHTaMn?

19. B 4eM cocTouT CxeMa pelleHus JIMHENHbIX HeOOHOPOAHbIX AnddepeHUnanbHbIX yYpaBHEHWUN
BTOPOro nopszka c NoCTOSAHHbIMU KO3 uumneHTammn?

20. JanTe onpepeneHne gnuddepeHLmnanbHOro ypaBHeHU ¢ YaCTHbIMU NMPON3BOAHbIMM.
21. Kak onpefennTtb Nopsaok anddepeHumnanbHoOro ypaBHeHUs ¢ YaCTHLIMU NMPON3BOAHbLIMMN?
22. Y710 Ha3biBaeTCs pelieHneM andgepeHumasbHoro ypaBHeHs ¢ YaCTHbIMM NPOU3BOAHLIMU?

23. B yeM pa3nunume obuero peweHns n obuwero nHTerpana angdepeHUnanbHOro ypaBHeHus ¢
YaCTHbIMM NPON3BOAHBLIMNT?

24. YeM OTNMYaKOTCA HavYasibHbIE N FPAHNYHbIE YCII0BUA?

25. Kakon nopsaok nMeeT ypaBHeEHMe nepeHoca?

26. Kakon hm3mn4eckuin npoLecc onmcbiBaeT ypaBHEHME NepeHoca?

27. Kakoe ypaBHeHME Ha3blBaeTCA YPaBHEHNEM C YAaCTHbIMU NMPOMN3BOOHbLIMW BTOPOro nopsaka?

28. YeM 0T/IM4alOTCA JIMHENHbIE U KBa3WINHENHble AnddepeHLnasnbHble YpaBHEHNSA C YaCTHbIMU
NPOn3BOAHLIMWN BTOPOro rnopsaaka?

29. KakoBa uelb 3aMeHbl He3aBMCUMbIX NEepPEMEHHbIX N nepexona K HoBoMy aguddepeHuymnanbHOMY
ypaBHEHWUIO BTOPOro nopsgka?

30. Kakue ypaBHEHUA Ha3bIBAOTCA XapaKTEPUCTUYECKMMN YPaBHEHUAMMN?

31. Kakne Tunbl IMHENHbIX AuddepeHLnanbHbiX YpaBHEHUI C YacTHBLIMU NMPOM3BOAHBLIMU BTOPOro
nopsiaka Bbl 3HaeTe?

32. YTO HY>XHO BbIYUCANTb, 4TOObLI YCTAaHOBUTbL TUM AU dEpPEeHUNanbHOr0 ypaBHEHNS C YaCTHbIMMK
NPON3BOAHbLIMM BTOPOro nopsaaka?

33. Kakoe ypaBHeHMe C HaCTHbIMW NPON3BOAHbLIMW BTOPOro Nopsgka Ha3blBaeTCA BOJSIHOBbIM?
34. YeM OTNMYaIOTCA KpaeBble 3a4a4u NepBoro 1 BTOporo poaa?

35. Kak HanTwn pelleHne no metony fanambepa?

36. B 4yeM cocToUT MeTOL pa3sfeneHus rnepemMeHHbIx nin metog dypbe?

37. Kakas 3agada HOCUT Ha3BaHue 3afayuum lWTypma-Jinysunna?

38. Yem meTop Oanambepa npegnoytutenbHee meTona Pypbe?
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KonTpoasnasa padbora Ne 1. [[uddepernnanssele ypaeHeHHA IEPEOT 0 IIOPATKA

3aganne 1. Hafitu obmee pemenne guddepeHnnaasHoro vpagHeHHA NEPEOT0 IOPATKA C
Pa3ae/TOIIHMHECH ITepeMeHHEIMHE
dxdx—3ydy =x" ydy .
Japanne 2. Hafiti obmee pemenne maneinoro muddepeHIHaATRHOT 0 VPAEHEHHA IEPEOT0 MOPAIKA
4x 1
o] _:L’I = = -
x +1 x +1
3apanne 3. Hafitu obmee pemenne oggopoggoro guddepeHIHaTbHOTO VPAEHEHHA IEPEOT 0 IIOPATKa

-
a

V+

o ¥
2y ="5+6=+3.
x° x
3apanne 4. Hafiti obmmit uuterpan guddepeNIHaIEHOI 0 VPAaEHEHHA B IOMHEX Juddepennnanax

'fix2 + L'z + 'L'\I e+ lrilx‘u+ x+ e}qa‘u =10.
| ¥ o+ }d | < i

KonTpoaenaa padora Ne 2. [[uddepennnattieie VpaEHEHHA BEEICITHY TOPATKOE

3agaune 1. Hafith 9acTHOE pemenne miHeiinoro oggopogHoro gubdepeHIHATEHOTO VPaEHEHHT

ETOPOT0 HOPAJKA C IMOCTOAHHEIMH K03hdHIHEeHTAMH, VI0OEIETEOPAIOMIEE HAYAMLHEIM VCIIOEHAM
v =6y +9y=0,y(0)=3
V(0)=-3

3amanme 2. Hajita obmee pemense THHeAHOT0 HEOAHOPOOHOT 0 JH(bepeHITHANEHOTO VPABHEHHA

ETOPOTO HOPAJKA C MIOCTOAHHEBIMH Ko3hdHIHeHTaMH

T

y"—61' +13v=x"e

KonTpoasras pabora Ne 3. Cucremer guddepeHIIHATEHEIX VPaBHEHHH

3aganne 1. Hafiti pemenne cHCTEMEL VIORISTEOPMOIIES HAYATEHEIM VCIOEHAM

x'=5x+5y.
JLL" =—dx+ y,
x(0)=0,(0)=0.

3agamne 2. Hafith pemenne cHCTEMEI MATPHYIHEIM METOZOM
’x'zﬁx—ll}'—?::
y'=x-3y-z,
Z'=—4x+12y+3z
3aganne 3. Hafitk o0mee pemenne cCHCTEMEL
’x'=4x—3}' +12,

vi=3x+4y-—e'.
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KoaTtponsras padora Ne 4. Vparuenns MaTeMaTH9eckol GHIHEN

3apanne 1. OnpenemiTe THI VPAEHEHHA H IPHEECTH £T0 K KAHOHHYECKOMY BHIV:
Uy +duy, — 30, +2u, +Tu, —3u=0.
3aganme 2. Hafitu obmee pemeste rumnepOOIHYeckoro VPAEHEHHT:
Uy +4u, +3u, =0
3aganme 3. Hafitu obmee pemenne napabons9eckoro VpagHeHHA:
Uy T4u, +4u, +u, —2u, =0.
3apanne 4. Hafith 00mee pemenne 3IIHOTHYIECKOT O VPAEHEHHA:
u, +du, +5u, =0.
3agamme 5. Penmite 2agasv Konm g1 BonHoBOTO VpaEHeHHA HA IpaMoi (MeTog Jamanmbepa):
u, =u_. u(x0)= lj.-'r[kl +x ] u,(x0)=0
3aganne 6. PenniTe nepEvIo CMEMAHEYVED 23039V A718 0JHOPOIHOIO EOMHOEOT O VPAEHSHHE HA
oTpezke (MeTog Lvpre):
c=u_. xe(02) re(0,x)
u(x0)=x2-x) ul(0.z)=u(2.¢)=0

i

ulx.0)=0

KoaTpoasnan patora Ne 5. [Ipunoxenns cienuansyex GVHEIHIE B
MaTeMaTHIeCKOH QHIHKe

3aganne 1. Penmte Kpaeevio zagaay Jupuxne ang vpaeHennd Jlanmaca B DHIHHIOpE:
Au=0, 0=r<2, O0<z<l 4o _ =4-r", 0=r<2,
W, _,=0. 0O<z<l 4 =0, 0=r<2.
Japanne 2. Penmte kpacevio zagaay upusne ansg vpaeHenn Jlanmaca B mape:
Au=0, 0=r<l HL_: —3+2cosF+6cos 2.
Jaganne 3. Penmite kpaeevio zagaay upuxie 119 vpaeHeHHd [ eTsMroaena B Kpyvre:
Aut+u=0 0=r<l, HL.: =2cos” t,’.ﬁ'—S]'Il_: @+ sin @.

KoHTponbHbIe BONPOCH! U 3a4aHUSA OJiF npoBefeHun I'IpOMG)KYTO‘IHOﬁ aTrecCctTauvm.

anMeprlﬁ nepeyeHb BONpPOCOB K 3a4eTy Nno gucumnsimHe «CneumanbHble pa3aen.bl
MaTeMaTUukKn»
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Jubdepenuaneyele VpaBHeHHS [OEpBOr0 IIOPATKA, PAspemIeHHEBIE  OTHOCHTENBHO
npouzeogHoil. CyvimecTEoOBaHHE H eQHHCTEEHHOCTE PElIeHNA 2a1a96 Komm.

VpaEHeHHA ¢ pa3Ie/THOITHMHCA IepeMEHHEIMH.

OpuopogHble VpaEHEHHA IEPEOTO IIOPATKA.

JIumelinple VpaEHeHHA. Y paBHeHHe bepuymm, PHkkaTH.

Vpaenenne B nonuex guddepennuanax. Murerpupviommil MHOSHTEE.

VpapHeHHA [EpBEOr0 NOPATKA, HE paspelicHHBIE OTHOCHTENRHO NOpoH3BomHoil. Ocobnie
peIeHHA.

Ilpocrefimme Tumel guddepeHNHATEHEIX VpaBHeHHH, He paspemieHHBIX OTHOCHTEIBHO
NpPOH3E0OHOH (HEeNOIHBIE VPABHEHHA).

Juddepeninancyeie VpaEHeHH T BEICOIY TopATroE. Covdan NoHHKeHNT IOpaTKa.
Juneiinsie guddepeHIIHanLHEIE VPABHEHHA N-T0 IOPATKA C IepeMeHHbIME Ko3bduiHenTanmm.
Metog Jlarpansa.

. JIunefinsle TuddepeHIIHATEHEIE VPAEHEHHA N-T0 NOPATKA C IIOCTOAHHEIME K0o3ddHIHeHTA

Metog Ffnepa.

. IlocTpoeHHe OOHOPOAHOT O THHEHHOI O VPAEHEHHA 10 QVHIAMEHTAIBHOH CHCTEME PEIIeHH]
 Ilommxenne nDopAgxka OJHOPOJHOTO JHHEHHOTD VPAaBHEHHA [PH [OMONNH JTHHEH

He3aBHCHMEIX 9aCTHBIX PelleHHH.

JIuHeliHbIe VpaBHEHHA BTOPOTO MOPAIKA C ITOCTOAHHEIMHE K03QHIIHEHTAMH H KOIe0aTelIbH
ABIIEHHA.

Kpaerad zagaga gna muddepennsansyoro vpaeHenHd BToporo nopagka. ©@vurnma [ pana.
Hopmaneseie cHcTeMBl 0DBIKHOESHHEBIX JHGMGDEPEHIIHAIEHEIX VPAEHCHHH IIEPEOr0 IIOPAD
TeopeMa cVIIeCTEOBaHHSA H eIHHCTEEHHOCTH.

CeaA3p Me#qv VpaBHEHHAMH BBICIIETO IOPAIKA H CHCTEMaMH JHddepeHIHaIBHEIX VPaBHEeH]

. JIumefinple cHcTeMEl gubdepeHUHANEHEIX VpaBHeHHH. @PvHIaMeHTanEHad MaTpH

Omnpenemutens Bpouckoro.

- Meton Jfinepa pemenns THHeHHBIX 0MHOPOIHEIX CHCTEM C IOCTOSHHBIMHE Ko3ddHIHeHTaN
- Matpyuameri  MeTog  pemeHHA THHEHHBIX OJHOPOJHEIX CHCTEM € [IOCTOAHHEI

KoshbHITHEETAMH.

. JInuefinele HeogHOpOOHELE cHcTeMEl. MeTog EapHamuy IpoH2E0IEHOH IOCTOSHHOM.

Metog 3finepa pemeHHs He0JHOPOIHEIX CHCTEM.

- Hymu pemenufi mHHeHHEIX 0JHOPOIHEIX JuddepeHIIHATEHEIX VPABHEHHHE BTOPOTO MOpPAI

Teopema HlTvpua.

. Teopema cpaEHenHSA.

. JIuseHHEIE CHCTEMEI C IEPHOIHYeCKHMH Kodddumuentamm. MynsTHnHEaTOPEL
. Teopema o npHEOIHMOCTH MTHHEHHOH CHCTEMEL

- Kpaerpas sagaga ana muHeAHOH cHcTeMel. Pyvurknna [ pHHa.

. IlepuogHgeckiie peeHHS THHHHEIX CHCTEM.
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28 Ilonmarie muddepenunansHex VpaEHEHHH B 9aCTHBIX IpoHzeoauex ([ VUIT).

29 Knaccuduxauna JVUI] oo dopae.

30. Buroa EONIHOROI O VDARHEHHA.

3]1. Brroa vpaEHeHHA TEIUIONPOEOJHOCTH.

32 Knaccudmuxanma [JTVUI] 2-ro mopagka mo THman.

33 IlomsaTHe KpacERIX 33039 19 VPABRHEHHE MaTEMATHIECKOH hHIHEN.

34 HagameHele H rpadi9eEe VeIoEHa 504 ocHoBHER JIVUII 2-ro mopamka; 1-1, 2-2 u 3-1
KpaeBBle 3a0a9H.

35. Kpaeerle zagaun Dez HAYANRHEBIE VCIOBHH.

36. Kpaeerle 3agaun Dez rpaHHYHEIX VCIOBHIA.

37. Kpaesrle 330398 Ha D0AVOSCKOHEIHOH NPAMOH,

38, Metog Jamambepa pemenna JTVUIL

39 Metog @vpre pemenmna JIVUIL

40. 3amaga 0 xKoneDaHHH CTPVHEL

41. VpasHeHHe TeNI0npoE o HOCTH. P VHKINA TeMIepaTVPHOI O BIHAHHA MTHOEEHHOTO TOSeIHOTO
HCTOYHHEA Tell/Ia.

42 Obmee pemense |-H kpaesoil 3aJa9s 419 0HOMEPHOT0 HEOSJHOPOSHOT O VPABEHEHHA
TEIJIONPOEOTHOCTH.

43 @vagaMenTansHoe pemenne. J0mee pemenne 1-i Kpaepol sagass 414 0gHOMEPHOTO
HEOJHOPOJHOI 0 VPaBHEeHHA TEIIONPOEOJHOCTH ¢ He0JHOPOIHEIMH HA9aTEHEIME VCIOBHAMH.

44 Pemenwne nonmoit 1-# kpaegoii zagagn qua vpaeHennd Temionpoeoguocti. 18, Pemenne
zagaun Komm (De3 rpaHHMYHEIN VCIOBHI) OI9 VPAaEHEHHE TEIUIONPOEOIHOCTH.

45 Pemenne 1-f xpaepoil 3amgags Ha DecKoHedHO IpAMOE 119 VPAaEHEHHA TEILIONPOROTHOCTH.

46. Pemenne 1-H xpaerol 3a0a99 Ha HOIVOECKOHeIHOH Ipavoii 119 VpABHEHHA
TEIJIONPOEOTHOCTH.

47 Muterpan Ilvaccona.

48 TlocTaHOBEM KpacERIX 330449 I8 VPAEHEeHHH 3UHITHIeCKOr o THHA. [Ipuveps.

7.4. MeToaunyeckue MaTepuanbl, onpeaensiowme npouenypbl oOueHMBaHUA 3HAHUMN,
YMEHMUMN U HaBbIKOB, U ONbITa AEATEJIbBHOCTU, XapaKTepu3yloLwux 3Tanbl (pOpMUpoOBaHUA
KOMMEeTeHLUun

TpeboBaHUsA K KOHTPOJILHOW paboTe

KoHTpoibHas pa60Ta - CpencTBoO MNnpoBepKn YMeHI/IIZ NMPUMEHATb MOoJly4YeHHble 3HaHWA ONA
peleHnda 3aaa4 onpeneneHHoro Tmna no teMme ninm pasaeny.

KoHTponbHas paboTa npenctaBnsaet cobo oAvH W3 BWUAOB CaMOCTOSITENIbHOW pPaboThl
o6yqarou_|,mxc;|. Mo CYTn - 3TO N3210)KEHNE OTBETOB Ha ornpeaesieHHble TeopeTndieckme BornpocCol rno
y4yebHO AUCUMMIIMHE, @ TakXXe pelleHne npakTudeckux 3apay. KoHTposibHble NpoBoOAsATCHA AN
TOro, 4tobbl pa3BUTb y obyyaloLWKMXCs CNOCOBHOCTM K aHanM3y Hay4dHoW M y4yebHol nuTepaTyphl,
yMeHue o0606waTb, CUCTEMATM3NPOBATL W OLEHMBATb MNPAKTUYECKUA W Hay4YHbI MaTepuan,
YKPEenasTb HaBblKM OBMAAEHNS MOHATUSAMN ONpeaeseHHON HaykKn 1 T.4.

MNpn oueHKe KOHTPOJIbHOM paboTbl npenogaBaTeslb PYKOBOACTBYETCA CleAyoWnMm
KpuTepuamu:

- pa60Ta 6blf1a BbINOJIHEHA aBTOPOM CaMOCTOATEJIbHO,

- obyyatowmincs nopobpan AOCTATOYHbLIA CMUCOK NUTEpPaTypbl, KOTOPbLIA Heobxoaum Ans
OCMbIC/IEHNSA TE€Mbl KOHTPOJIbHOW PaboThl;

- aBTOpP CyMes COCTaBUTb JIOrMYecKn OOOCHOBAHHLIA MMJiaH, KOTOPbIA COOTBETCTBYET
NMOCTaBJIEHHbLIM 3aZa4aM 1 CPOPMYJIMPOBAHHON LEeNN;
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- obyyalowmnca npoaHann3mMposan matepuman;
- obyvatowmnca cymen oboCHOBaTb CBOK TOYKY 3PEHUS;
- KOHTposibHaa paboTa ocopmieHa B cooTBeTCcTBME C TpeboBaHMAMN;

- aBTOp 3aWnTnn KOHTPOJIbHYIO pa60Ty n ycnewHo oTBeTWJZ1 Ha BCe BOMPOCHI
npenogaBaTtesis.

KoHTposnbHas paboTa, BhiNMoJIHEHHas HebpexxHo, 6e3 cobnoaeHns NpaBui, NpeabsaBASeMbIX
K ee ohopMieHuo, Bo3BpallaeTcss 6e3 NpoBepky C yKasaHMeM MPUYUH, KOTOopble OO0BOASATCHA [0
obyyatouierocs. B 3ToM ciydae KOHTPOJIbHasA paboTa BbIMOMHAETCS NOBTOPHO.

BapraHT KOHTPOJIbHOM paboThbl BbiAAETCSH B COOTBETCTBUM C NOPSAAKOBLIM HOMEPOM B CMUCKeE
CTYOEHTOB.

KpuTepum oueHKU 3HaHUW NPU HarNnUCaHUM KOHTPONbHOMW paboT

OTMeTKa «OTJ/IMYHO» BbICTaBnseTCA obyyalowemMycsi, MoKa3aBlIEMY BCECTOPOHHMUE,
cUcTeMaTMU3NPOBaHHbIe, rNybokne 3HaHWS BOMPOCOB KOHTPOJIbHOW pPaboTbl U yMeHue yBepeHHO
NPMMEHSATb WX Ha MNpakTUKe TMpU pelleHUn KOHKPETHbIX 3agad, cBobogHoe W npaBusibHoOE
060CHOBaHME NPUHATBIX PeLleHnn.

OTMeTKa «XOpOoLLO» BbICTaBAsSeTCA 0bOyYalolleMycsi, eCiM OH TBepAO 3HaeT MaTepuan,
rPaMOTHO M MO CYLLECTBY M3/laraeT ero, yMeeT NPUMEHSTb MOJIlyHYeHHbIE 3HAHUS Ha MpPaKTUKe, HO
[OMyCKaeT B OTBETE UM B PELLUEHMM 3a4a4 HEKOTOPbIE HETOYHOCTU, KOTOPbIE MOXKET YCTPAHMUTh C
MOMOLLbIO AOMOJTHUTENBHBIX BOMPOCOB NpenoaaBaTerns.

OTmMeTKa «y[OBIETBOPUTENIbHO» BbICTaBNSETCA obyyatoliemycs, nokasaBLuemy
(pparMeHTapHbIA, Pa3pO3HEHHbIN XapaKTep 3HaHW, HeJOCTAaTOYHO MpaBU/IbHble (HOPMYIMPOBKU
6a30BbIX MOHATWUN, HapyLUEHMS JIOrTMYECKOW MocC/iefoBaTesIbHOCTUM B U3JI0)KEHUM MPOrpPamMMHOro
MaTepuana, Ho NPy 3TOM OH BlaZeeT OCHOBHbIMU MOHATUSMUN BbIHOCUMbIX Ha KOHTPOJIbHYO paboTy
TeM, HeobXoOUMbIMU ONA OanbHeNWwero oby4yeHna U MOXXeT NMPUMEHATb MoJlyYeHHble 3HaHUSA Mo
obpa3suy B CTaHAAPTHOW CMTyauuu.

OTMeTKa «HeyaoBNeTBOPMTENIbHO» BbICTABASETCS o0bOy4yalolleMycsi, KOTOpPbIAi He 3HaeT
6osblUEN YAaCTM OCHOBHOMO COAEP>XAaHWS BbIHOCMMbIX Ha KOHTPOJIbHYH paboTy BOMPOCOB TeM
OVNCUUNANHBI, aonyckaeT rpybble ownbkn B (OpPMYSIMPOBKAX OCHOBHbLIX MOHATUA W He yMmeeT
NCMNO/b30BaTb NOJyYeHHble 3HAHUS.

Tpe6oBaHua K HanucaHuio pecdeparta

PedhepaT - npooykT camocTosTenbHon paboTbl obyvalouierocs, npencraBnslowmn cobon
KPaTKOE W3N0XXEHME CcoAep>XaHua 1 pe3ybTaToB UHAUBMAYaAIbHON y4ebHO-uccnenoBaTebCKON
0esaTeNbHOCTU. ABTOpP pacKpbiBaeT CyTb uMccaenyeMmoin npobnembl, NPUBOAUT Pa3/INYHbIE TOYKU
3peHuns, a Tak>xe coBCTBEHHbIE B3rnsabl Ha Hee.

PedepaT pnomkeH 6bITb CTPYKTYpUpOBaH (Mo rnaBaM, pasfaenam, naparpadgam) n BkaoYaTb
pasgesnbl: BBeAeHMe, OCHOBHYIO 4YacTb, 3akJjloyeHue, CrMCOK WCMONb30BaHHOW nuTepaTypbl. B
3aBNCMMOCTW OT TEMATUKN pedepaTa K HEMY MOFYyT BbITb 0OPMIIEHBI MPUJIOXKEHUS, COOEPXKALLME
OOKYMEHTbI, WICTpaunm, Tabnunubl, CxemMbl 1 T.4.

KpuTtepuu oueHuBaHus pedepara:

OTMeTKa «OT/INYHO» BbINOJIHEHbI BCe TpeboBaHUS K HanucaHWio K 3awWuTe pedepaTa:
o6o3HaveHa npobnema n obocHoBaHa €€ aKTyaNlbHOCTb, CAEe/IaH KPaTKU aHaIn3 pa3/InYyHbIX TOYeK
3peHns Ha paccMaTpuBaemMylo npobneMy u  JIOTUYHO U30XKEHa CcobBCTBEeHHas no3unuus,
cchopMyIMpoBaHbl  BbiBOAbI, TeMa packpbiTa MOJIHOCTbIO, BblAepXaH o06bEM, cobnoaeHsl
TpeboBaHUA K BHELLHEMY O0hopMIeHNIO, AaHbl NPaBU/bHbIE OTBETHI Ha AOMOJIHNTENbHbIE BOMPOCHI.
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OTMeTKa«XopoLlo» - OCHOBHble TpeboBaHMs K pedepaTy 1 ero 3almTe BbiMNOJHEHbI, HO MpWn
3TOM JonyuleHbl Hedo4éTbl. B 4acTHOCTW, UMETCA HEeTOYHOCTM B W3JIOXKEHMM MaTepuana,
OTCYTCTBYET Jlormyeckas nocjefoBaTesIbHOCTb B CYXAEHUSIX, He BblAep>xaH 006bEM pedepaTa,
UMeTCA ynyLleHUs B OOPMJIEHUN, HE HOO0MycKaeT CyLleCTBEHHbIX HETOYHOCTElN B OTBETe Ha
NOMOJSIHUTEJIbHbIN BOMPOC.

OTmeTKa «yOoBJIETBOPUTEJIbHO» - UMEKTCA CylleCTBEHHbIE OTCTYNNEHNA OT TpeﬁoBaHVIIZ K
pedepnpoBaHnio. B 4HaCcTHOCTK, TeMa OCBelLleHa NNLLb YaCTUYHO, AoNYyLeHbl pakTu4yeckune ownbkun
B cofepXXaHuun pedepaTa uUaM Npu OTBEeTe Ha [LOMNOJIHUTEsIbHble BOMPOChI, BO BpeMs 3alinThbl
OTCYTCTBYET BbIBOL.

OTMeTKa «HeynoBNEeTBOPUTESIbHO» - Tema pedepaTa He packpbiTa, obHapy>XmBaeTcs
CyLLEeCTBEHHOE HeMmoHMMaHne npobnemel.

Tpeﬁosal-wm K BbIMNOJIHEHUIO TECTOBOIo 3agaHuA

TecT - cucTtemMa CTaHOAPTU3MPOBAHHLIX 3adaHWU, MO3BOMAOLIAS aBTOMATU3NPOBATH
npouenypy n3MepeHus ypoBHS 3HaHUN 1 yMeHUn oby4atoLerocs.

B TeCcToBbIX 3af4aHMNAX UCMOJIb3YIOTCH YeThblipe TUMna BOMNPOCOB:

- 3aKkpblTasa ¢opma - Hambosiee pacnpocTpaHeHHas ¢opMa K npeanaraeT HECKONbKO
anbTepHaTUBHbLIX OTBETOB Ha MNOCTaB/IeHHbI Bonpoc. Hanpumep, obyyatoleMycs 3alaeTcs BOMNpoc,
TpebyLlnin anbTEepHaTMBHOrO OTBETa «[a» WU <«HeT», <«ABJIAETCA» WIN «He SBAAeTCS»,
«OTHOCUTCSI» UM «He OTHOCUTCA» K T.n. TecToBoe 3afaHue, coAepykalllee BOMPOC B 3aKPbITON
¢opme, Bko4aeT B cebs OOAWH WM HECKOSIbKO MpPaBUJIbHbIX OTBETOB W WHOrAa Ha3blBaeTCs
BbIOOPOYHLIM 3allaHMEM. 3aKpbiTas (opMa BOMPOCOB WUCMOJIb3YyeTCs TakXe B TecTax-3afdadvax C
BbIOOPOYHLIMU OTBETAaMU. B TECTOBOM 3a4aHNN B 3TOM Cjlyvae ChOpPMYIMPOBaHbI YCIOBME 3aa4m U
BCE HeoOXoAMMble WCXOAHblE [aHHble, a B OTBeTax Mpe[cTaB/ieHbl HECKOJ/IbKO BapUWaHTOB
pe3yfbTaTa peLleHns B YNC0BOM unm bykBeHHOM Buae. O6y4aloLWNNCS OOJHKEH PeLnTb 3ada4y u
nokKasaTb, KakoW 13 NpeacTaB/ieHHbIX OTBETOB OH MOJTYy4YUT,;

- OTKpbITas ¢opmMa - BOMPOC B OTKPbITOM ¢opMe npenctaBnsieT cobon yTBepxAeHue,
KoTopoe HeobxoAMMOo AOMOSIHUTL. [JaHHas popMa MoXKeT BbiTb NpeacTaB/ieHa B TECTOBOM 3aaHuu,
HanpuMmep, B BUAE C/IOBECHOIr0 TeKCTa, (QOpMybl (ypaBHEHUS), rpadunka, B KOTOPbIX NPOMyLleHbl
CYyLleCTBEHHble COCTaBAsAOWME - HYaCTWU C/ioBa UM ByKBbl, YC/IOBHble 0603HAYEHUS, NMUHUN UK
n306paxkeHns 3/IEMEHTOB CXeMbl U rpaguka. OO6y4valoWMACs OO/KEH MO MaMATU BCTaBUTb
COOTBETCTBYIOLLME I/IEMEHTLI B YKa3aHHbIe MeCTa («NponycKkun»);

- YCTaHOBJ1eHne CooTBeTCTBUA - B AaHHOM CJ/ly4dae O6y‘-la}OLLJ,eMyCF| npeannaraloT OBa CNuUcka,
MeXay 321eMeHTaMn KOTOopbIX cyiegyeT YCTaHOBUTb COOTBETCTBUE,

yCTaHOBJIEHNE nMocnengoBaTesibHOCTU - npegnosiaraeT HeobxoQnMoCTb YCTaHOBUTb
npasunibHY NocaenoBaTesIbHOCTbL NpensiaraeMoro crnvmcka cnos nnum gpas.

TecTbl CrpynnupoBaHbl No TeMaM. KONIMYeCTBO TECTOBLIX BOMPOCOB B pa3fene passindHo, 4To
o6ycnosneHo obbvemomMm n3y4aemMoro MmaTtepmalsia N ee TpyaoeMKoCTblO.

®DOopMYJINPOBKM BOMPOCOB MOCTPOEHbLI MO CeAyoLW MM OCHOBHbBIM MPUHLMMNAM:

BbiOpaTbh BepHble BapuMaHThl OTBeTa.

B nyHKTe npuBedeHbl KOHKPETHble BOMPOChbI M BapuaHTbl oTBeToB. Ob6y4atollemycs
npefnaraeTcs BbibpaTb HOMep MNPaBWILHONO OTBETa W3 MpepsaraemMbiX BapuaHToB. pu 3ToM
cnepyeT yyecTb Ba)kHoe TpeboBaHMe: B OTBETaX K 3afaHuio ob6a3aTenbHO AO/HKEH ObiTb BEPHbIN

OTBET U OH A0J1>KeH 6bliTb TO/IbKO O4UH.

Oby4aloluninca nonxKeH BblIbpaTb BEPHbLIN OTBET Ha MOCTAaBJIEHHbI BONPOC U CBEPUTL €ro C
NpaBWJibHLIM OTBETOM, KOTOPbLIN NAeTCA B KOHLE.
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KpuTepumn oueHKHU 3HaHMW NpU NPOBeaeHUn TeCTUPOBaHUA

OTMeTKa «OTJZINYHO» BbICTABASAETCSH NpuU YCJ0BUX NpPaBUIbHOro OoTBeTa He MeHee 4eM 85%
TEeCTOBbIX 3a4aHUI;

OTMeTKa «XOpOLLO» BbICTaBASETCA NPU YCJIOBUM MPaBUILHOrO oTBeTa He MeHee YyeM 70 %
TeCTOBbIX 3a4aHNiA;

OTMeTKa «yOOBNETBOPUTENIbHO» BbICTABNAETCA MNP yCZIOBUW NPaBUJIbHOIo OTBETa HE MeEHee
50 %;

OTMeTKa «HEeYyOoBJIeTBOPUTEJIbHO» BbICTaBNIAETCA NP YCJI0OBUN MPaBUJIbHOIro OTBETa MeHee
yeM Ha 50 % TecToBbIX 3aOaHUN.

Pe3ynbTaTbl TeKyLlEro KOHTPOJIS WCMONb3yIOTCA MpU  MNPOBEOEHUUN TMPOMEXYTOYHOM
aTTecTauuun.

TpeboBaHusA K NpoBeAeHMIO 3a4eTa

3a4eT - hopMa NPOBEPKM 3HAHUIN, YMEHUN N HABLIKOB, NPUOBPETEHHbLIX 06yYaloLMMNCa B
npoLiecce yCcBoeHusa y4ebHoro MaTepumana NeKUNOoHHbIX, MPaKTUYeCKUX N CEMUHAPCKUX 3aHATUIA MO
ANCLUUNANHE.

KpuTepum oueHKHU 3HaHUWA Ha 3a4eTe:

3a4eT MOXKeT MPOBOANTLCS B ()OPME YCTHOIO OMpoca UK rno BonpocaMm, C NnpeaBapuTesibHom
NnoAroToBKOW nnu 6e3 NnoAroToBKW, N0 YCMOTPEHUIO NMpenofaBaTens.

Bonpockl yTBep)XOalTCA Ha 3acefaHunm kKadeapbl U MOAMUCLIBAIOTCSA 3aBeayloLinM
Kahegpon. lNpenonaBaTesb MOXXET MNPOCTaBUTb 3a4yeT 6e3 onpoca uaAM cobecenoBaHUs TeMm
CTyAEeHTaM, KOTOPbl€ aKTUBHO Y4aCTBOBa/IM B CEMUHAPCKUX 3aHATUAX.

LLikana oueHmBaHuA: AByxbansibHasd WKasa - He 3a4YTeHO (He BbIMNOJIHEHO); 3a4TEHO
(BbINOJIHEHO).

OueHKa «3a4TeHo» CTaBATCcA 0byvaloLlemMycs, OTBET KOTOPOro CBUAETesNbCTBYET:

- 0 MOJIHOM 3HaHUK MaTeprana no NpPorpamMmMme;

- 0 3HAHWWN PEKOMEHI0BAHHOW NUTepaTypbl,

- 0 3HaHUKN KOHLLENTYaJIbHO-NMOHATUINHOro annapaTa BCEro Kypca U NpUHMMaBLLMIA aKTUBHOE
y4acTusi HACEMUHAPCKNX 3aHATUAX, aTakKXKe COAEPXXMUT BLE/IOM MPaBuUJibHOE U apryMeHTMPOBaHHOe
N3/10)KeHNe MaTepuana.

OueHKa «He3auTeHO» CTaBATCA obyyvalolwemMycs, MMelLWeMy CylleCTBeHHble npobenbl

B3HAHWW OCHOBHOIO MaTepuana no nporpaMmMe, aTakxxe OOMYCTUBLUEMY MPUHLMMNNAJBbHbLIE OLWNOKK
Npu U31I0XKEHUN MaTepurana.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

517(075.8) K 93 Kypc BbiCclLe MaTeMaTukn. B2 4. 4. 1:
yyebHuk / M.K. BegaHokoB [u gp.]. - U34. 2-e, ucnp. n gon. -
Mawkon : MarapuH O.I'., 2013. - 384 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047917. - Pexxum
[oCTyna: Ana aBTOPU3NPOBaHHbIX MOJsib30BaTeNen. -
Bubnwnorp.: c. 380-383 (32 Ha3B.). - ISBN 978-5-91692-190-8

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036
C33

517(075.8) K 93 Kypc BbiCcLLe MaTeMaTukn. B2 4. 4. 2 :
yyebHuk / M.K. begaHokoB [u gp.]. - Mankon : MarapuH O.T.,
2013.-279 c. - 36 HB MITY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047918. - Pexxum
[oCTyna: A5t aBTOPM3MPOBaHHbIX Nosb3oBaTesient. - Mpun.:
C. 270-273. - bubnuorp.: c. 274-278 (41 Ha3B.). - ISBN
978-5-91692-191-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036
C34

519.86(07) M 22 Mamapganuesa, J1.H. (Mankonckuin
rocyAapCTBEHHbIA TEXHONOMNYECKUA YHUBEPCUTET).
ObyyeHne MaTemMaTMyeCckum Mmetogam obpaboTku
3KCMepMMeHTasIbHbIX AaHHbIX B PyC/ie KOMNETEHTHOCTHOIro
noaxona : y4ebHoe nocobue / J1.H. Mamapanuesa, .M.
XakoHoBa. - Mankon : KyyepeHko B.O., 2018. - 100 c. -
Mpun.: C. 81-100. - 3b HB MI'TY. -
URL:http://lib.mkgtu.ru:8002/libdata.php?id=2100048763. -
Pexxum pocTtyna: pernctpauunsa 8 UOC. - bubnwnorp.: C.
79-80 (21 Ha3B.)

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+07A
8E2

519.2(07) K 89 Kynxesa, C.K. (Mankonckun
rocyAapCTBEHHbIN TEXHONOMMYeCKNn yHnBepcmTeT). OCHOBbI
Teopun BEPOATHOCTEN N MaTeEMaTUYECKON CTaTUCTUKM :
yyebHoe nocobue / C.K. Kynxxesa, J1.)K. ManangxsHu, O.M.
LLleBakoBa. - N34. 4-e, cTep. - Marnkon : MarapuH O.I'., 2013.
- 136 c. - Mpwun.: c. 132-135. - 36 HB MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000029460. - Pexxum
poctyna: pernctpauns B SUOC. - bubawnorp.: c. 136 (11
Ha3B.)

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+035
CE9

LLnnayes, B.C. Bbicluas maTemMaTunKa : y4ebHuk / LLnnayes
B.C. - MockBa : UH®PA-M, 2015. - 479 c. : nn. - (Bbicluee
obpasoBaHue). - 36C 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=270419. - Pexxum
focTtyna: no nognucke. - ISBN 978-5-16-010072-2

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+042
04A

8.2. lononHuTesIbHaA nurtepaTtypa

Ha3sBaHue

CcblniKa

Lnnayes, B.C. Bbicwlas maTeMaTuka : y4ebHuk / LLnnayves
B.C. - MockBa : UH®PA-M, 2015. - 479 c. : nn. - (Beicluee
obpasoBaHue). - 36C 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=270419. - Pexxum
focTtyna: no nognucke. - ISBN 978-5-16-010072-2

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+042
04A

519.86(07) M 22 MamapanueBa, J1.H. (Mankonckun
rocynapCTBEHHbIA TEXHONOMNYECKNIA YHUBEPCUTET).
ObyyeHne maTemMaTmyeckum metogam obpaboTku
3KCMepMMeHTaslbHbIX AaHHbIX B PyC/ie KOMNETEHTHOCTHOIro
noaxopa : y4ebHoe nocobue / J1.H. Mamapanuesa, U.M.
XakoHoBa. - Mankon : KyyepeHko B.O., 2018. - 100 c. -
Mpun.: C. 81-100. - 3b Hb MI'TY. -
URL:http://lib.mkgtu.ru:8002/libdata.php?id=2100048763. -
Pexxum pocTtyna: perncrtpauus B SUOC. - bubnnorp.: C.
79-80 (21 Ha3B.)

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+07A
8E2

519.2(07) K 89 Kymnxesa, C.K. (Marikonckumn
rocyAapCTBEHHbIN TEXHONOMMY4eCKnn yHnsepcmTeT). OCHOBbI
Teopun BEPOSTHOCTEN N MaTeEMaTUYECKON CTaTUCTUKN :
y4yebHoe nocobue / C.K. Kymxkesa, J1.XK. ManaHgxsHy, O.11.
LLleBakoBa. - N34. 4-e, cTep. - Mankon : MarapuH O.I'., 2013.
- 136 c. - Mpwun.: c. 132-135. - 36 Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000029460. - Pexxum

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+035
CE9
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HasBaHue CcblsIKa

pocTyna: peructpaunsa B SUOC. - bubawnorp.: c. 136 (11
Ha3B.)

517(075.8) K 93 Kypc Bbiclien matemMaTnkn. B2 4. 4. 1: http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036
y4ebHuk / M.K. bepgaHokos [u ap.]. - U3a. 2-e, ucnp. u gon. - [C33

Mankon : MarapuH O.I'., 2013. - 384 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047917. - Pexxum
[OoCTyna: AN aBTOPM3NPOBaHHbIX NoJib30BaTesNen. -
Bubnwnorp.: c. 380-383 (32 Ha3B.). - ISBN 978-5-91692-190-8

517(075.8) K 93 Kypc Bbicluen matemMaTuku. B2 4. 4. 2 : http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036
y4ebHuk / M.K. begaHokoB [u ap.]. - Mankon : MarapuH O.I'., (C34

2013.-279 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047918. - Pexxum
[0CTyna: AN aBTOPU3NPOBaHHbIX MoJfib3oBaTesnen. - Mpun.:
C. 270-273. - bubnuorp.: c. 274-278 (41 Ha3B.). - ISBN
978-5-91692-191-5

8.3. N"HchopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypcbl ceTn «MIHTepHeT»

Znanium.com. ba3oBasa Konnekumsa : 31eKTPoHHO-6ubnnoTevyHaa cuctema : cant / OO0 "Hay4Ho-
n3patenscknm ueHTp NMHgpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
o6HoBneHMA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3oBaTtesnen. - TekcT:
3NEeKTPOHHbIN. PoHA DBC chopMmpyeTcsa ¢ y4eTOM BCeX naMeHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BK/tOYaeT y4ebHuku, y4ebHble nocobums, YMK, moHorpacum, astopedepaThl, Auccepraunm,
SHUMKAONEeANN, CNI0OBAPU 1N CNPaABOYHUKIN, 3aKOHO4ATEIbHO-HOPMATUBHbIE AOKYMEHTHI,
crneuvanbHble Nepuoanyeckmne n3gaHusa u n3faHus, BbiNyckaeMble n3gaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ HaunoHanbHasa anekTpoHHaa 6ubnmnoteka (HIB) : henepanbHasn
rocygapcTBeHHas MHPOPMaLNOHHAsA cucTeMa : canT / MMHUCTepCTBO KynbTypbl Poccunckon
denepaumnn, Poccninckas rocynapcrteeHHas bubnnoTteka. - Mocksa, 2004 - - URL: https://H36.pd/. -
Pe)xum pgocTtyna: gnsa 3aperncTpup. nonb3oBaTesien. - TeKCT: 3/IeKTPOHHbIN. HIB - npoekT
Poccuiickonm rocygapcTBeHHon 6ubanotekun. HadmHasa ¢ 2004 r. MNMpoekT HaunoHanbHas
aNneKTpoHHasa bubnnoteka (HIB) paspabaTbiBaeTcs BeAyLLUMU POCCUACKUMU BnbnnoTekamm npu
nopnepxke MuHucTepcTBa KynbTypbl Poccunckon ®depepaunmn. OcHoBHasa uenb HIb - obecneyunTb
cBoboaHbIN AOCTYN rpaxaaHam Poccnnckon depgepaunm Ko BCeEM M3aHHbIM, N3aBAaEMbIM U
XpaHAWMMCa B poHAAX POCCUNCKUX BNBANOTEK N3JaHUSAM U Hay4YHbIM paboTaM, - OT KHUXKHbIX
NaMATHUKOB UCTOPUN N KyNbTypbl, 40 HOBENLLNX aBTOPCKUX Npomn3BeaeHU. B HacTosLLee BpeMs
npoekT H3b BktoyaeT 6onee 1.660.000 anekKTpoHHbIX KHUT, 6onee 33.000.000 3anucen
kKaTanoros.POCCUNCKAS HAUMNOHANIbHASA BUBJIMOTEKA (PHB) : cainnT / Poccuitckast HaumoHanbHas
bubnnoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: onsa 3aperucTpup.
nonb3oBaTenien. - TeKCT: 3IEKTPOHHbLIN. "... 0QHA N3 KPYNHENWMNX B MUPE N BTOpas Mo BesndmnHe
¢doHaoB B Poccunckon depgepaumm - CAYy>XKNUT POCCUNCKON KyNbType U HayKe, XpaHuT
HaUWOHaNbHYI0 NaMATb, CNOCOBCTBYET NPOCBELLEHNIO Hacensowmx Poccmio HapogoB U
pacnpocTpaHeHunto naen rymaHusma. ... B dongax bubnmotekn xpaHutcsa 6onee 38,6 MaH 3K3.
Npou3BefeHNn NevyaTn N NHbIX NHPOPMALIMOHHbLIX PECYPCOB, B TOM YMNCSIE€ U Ha 2/IEKTPOHHbIX
HOCUTENAX, AOCTYMNHbIX LUNPOKOMY KpPYry rnonb3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC.
yuTaTesnien, KOTOpbIM BblAaeTca A0 5 MAH U3faHKiA, K ee 2NeKTPOHHbLIM pecypcaM obpallatoTcs 3a
rof cebiwe 10 MAH yaaNieHHbIX Nonb3oBaTenen. ... CoOXpaHasa KyNbTYPHYIO N UCTOPUYECKYIO
NnpeeMCcTBEeHHOCTb, BEPHOCTb BUBAINOTEYHBIM TpaouunaM, 3aJ0>KEHHbLIM elle B UMnepaTopcKomn
My6nnyHon 6mubnnoteke, PHb cerogHsa — coBpeMeHHoe NMHHOPMaLIMOHHOE yUYpeXaeHue,
OCHalLleHHOEe HOBENWMM 060pyA0OBaHNEM N CBOEBPEMEHHO OTBEYaloLLEe Ha HaCyLHble BbI30BbI
BpeMeHW." (unTtaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
Meprnoanyeckne n3aaHnsa OOCTYMHbie obyvaowmmcsa n cotpyaHmkam ®re0Y BO MI'TY no noanucke
M Ha OCHOBaHMWN KOHTPAKTOB U JINLUEH3UOHHbIX cornaweHui. /index.php/resursy/37-periodicheskie-
izdaniya PecypcCbl OTKpPbITOro 4ocTtyna
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

PekomeHgauun obyYaroLLMMCS MO MaHUPOBAHWIO U OpraHn3aLny BpeMeHun, HeobxoanMoro Ha usy4eHmne AnNCLUNnInHbI

B npouecce wv3yyveHUs MaTeMaTuUKM obydvalwlleMmycs npeasaraeTcs MpocayllaTh KypC JIEKUMA W MNOCETUTb MNPaKTUYECKMEe 3aHATUus.
JIeKUMOHHbIE 3aHATUA WUMEKT UeNblo W3I0XKUTb U3yYaeMbld mMaTepuan, cooblnuTb CUCTEMY OMpeAesieHHbIX 3HaHWN, OPUEHTUPOBAHHBLIX Ha
cneundguky npodeccnoHasbHON MNOAroToBKM 6akanaBpoB. Ha npakTUYeCcKUX 3aHATUSX Mpeanosaraetcs pelleHue MpakTUYeckux 3aaad,
hopMMpoOBaHME HABbLIKOB AENCTBUIMA MO 3aAaHHbIM aJirOPUTMaM MOCTPOEHUS MaTeMaTU4YeCKMX Mofefieln uccrenyembiX MpoLEecCcoB U yMeHUi
KOHCTPYMPOBATb CAaMOCTOSATENIbHO MOZeNu, OTpa)katollne CyTb ABAEHUN U MPOLIECCOB peasnbHON AeACTBUTENbLHOCTU, 00Y4YnNTb YMEHUSAM Co30aBaTh
CaMOCTOATENbHO aJIFOPUTMbI peLleHNs NpakTuiecknx 3agay. CamoctosaTeNlbHasA paboTa BkOYaeT B cebs CaMOKOHTPOJIb 3HAHWN, NOJIyYEeHHbIX Ha
JNIEKUMOHHBIX N MPaKTUYECKUX 3aHATUAX, NOMALLHAS NOArOTOBKA K NPeACTOAWNM NMPaKTUYECKUM 3aHATUAM, KOJIJIOKBUYMaM, BOCNpPOM3BedeHne Mo
namaTn onpeneneHnin, GopMyIMPOBOK TEOPEM, BbIBOLOB, CAMOCTOATENbHbIA MOUCK B AOMOJIHUTENLHON NnTepaType UHGopMaumm, Heobxoanmoim
A5 yCNewHoro oCBoeHus pasaena.

OnuncaHne nocaenoBaTe/IbHOCTU AENCTBUY oby4darolierocs

Mocne N3yv4eHuns OI'Ipe)J,eIIGHHOIZ TE€Mbl Ha NEKUNOHHOM 3aHATUN N pelleHnAa A0CTaTO4YHOIro KoOJIM4eCTBa NPakKTUHeCKUX 3aay peKoMeHAyeTCA
BOCMNPOM3BECTM MO NaMATW onpefesieHns, BbiBOAbl, (POPMYSIMPOBKU U [dOKas3aTenbCTBa TeopeM. B cnyvae HeobxoAMMOCTM Hado ele pa3
pa3o6paTbcr-| B MaTepuane nekunn, pasbliCKaTb N YCBOUTb AOMOJIHUTEJIbHbIE CBEAEHNA N3 APYTNX NCTOYHUKOB, peKOMeEHAOBaHHbIX NMpernoaaBaTesieM,
pewnTb pag 3aga\d.

MHorgoa HeJoCTaTOYHOCTb YCBOEHNA TOIro UJinm NHOIro BOMNpoOCa BbIACHAETCA TOJIbKO MNMpun nNay4eHumm JanbHenwero MaTepuana. B aToMm cny4yae
pekoMeHOyeTCAa BEPHYTbCA Ha3ad U MOBTOPUTbL MJIOXO I/I3y‘-IeHHbIVI pasnen.

Ba)KHbIM KpUTEPMEM YCBOEHUSA TEOPUMN SBJISETCS YMEHME pellaTb 3aaqn Ha NpoiaeHHbIn MmaTepman. OQHaKo pacrnpoCcTpaHEHHOWN oWnBKO
ABNSIeTCA TO, 4YTO 6Gnaronosy4yHoe pelleHWe 3adayvy BOCMPUHMMAETCS KakK MPU3HAK YCBOEHUS Teopuun. YacTo MpaBUIbHOE pelleHue 3agauyu
nosy4yaeTcsa B pe3ysibTaTe NPUMEHEHUS MeXaHU4YeCKN 3ayyYeHHbIX opMy, 6e3 NoHMMaHuUs cyllecTBa Aesa. MoXXHO cKa3aTb, 4TO YMeHMe pellaTb
3aflayM SABNSeTCA HeoOXOAWMbIM, HO HENOCTAaTOYHbLIM YCJIOBUEM XOPOLUEro 3HaHUS Teopun. B KOHEYHOM uTore uesbio U3yYeHUs AUCLUMIIVHBI
ABNSIETCSA YCBOEHMNE CUCTEMbI OnpeaesieHHbIX 3HaHNN, N03BOAIOLLINX:

. ¢opMunpoBaTb Hay4HO 060CHOBaHHbIE B3rNsaabl U y6exaeHus;
. pa3BMBaTb JIOrMYeCcKoe N BapnaTUBHOE MblLLIEHUE;
. nprvobpecTn ymeHne NPUHSATL PelleHne B PasINYHbIX XU3HEHHbIX CUTYaUWUsIX, UCMOJb3ys OMbIT, HAKOMJIEHHbIA NpU pelleHnmn

MaTeMaTun4eCKnx 3aaau,
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. pPa3BUTb HaBbIKM aHaN3a MoJlyYeHHbIX pe3ysibTaToB Mo 0bpaboTke nccnenyemMbix NpPoLLECCOB.
PekomeHpaaLmm no paboTe ¢ INTEPATYPOU

WN3yyass maTepuan OUCUMNAWHLI, CleayeT MepexonuTb K CliefylweMy BOMpPoCy TOJIbKO MOC/ie MpaBWbHOrO MOHMMaHWUs MNpenbiayLiero,
nponsBoAsi Ha byMare Bce Bbl4MCNEHUS (B TOM YMC/e U Te, KOTOpble pagyn KPaTKOCTU OMNYLLEHbI).

Ocoboe BHMMaHue cnepnyeT obpallaTb Ha onpegeneHne OCHOBHbIX MOHATMA. Obydawwninca fosmkeH noApobHo pasbupaTb npumepsl,
KOTOPbLIE MOACHAT ONpefeneHns, U YMeTb CTPOUTb aHaIorNYHbIe MPUMEpPbl CAMOCTOSATESBHO.

|_|pl/l n3y4yeHnn Mmatepmasia nosiesHo BeCTth KOHCMNEKT, B KOTOprIZ pekoMeHOyeTCqa BMUCbIBaTb onpenesieHns, Ct)OpMyJ'IbI, YpaBHEHWA N T.4. Ha
nonax KOHCMeKTa cieayeT oTMe4dYaTb BOMPOChHl, BblaesieHHble OJ1A noaly4YeHuns MACbMEHHOWN NN yCTHOIﬁ KOHCYyNbTauunn npenogaBaTtens.

MncbMeHHoe odopmieHne paboTbl MMEET UCKKYUTENIBHO BaXKHOE 3Ha4YeHme. 3anncn foJKHbl BbITb caenaHbl akKypaTHO U PacrnosioXXeHbl B
onpepeneHHOM nopsake. Xopollee BHeLWHee 0QOPMJIEHME KOHCMEKTa MO M3YYEHHOMY MaTepuany Npuy4YnT K HeobxoammoMy B paboTe nopanky u
Mo3BOSINT nU3bexxaTb MHOMOYNCNEHHbIX OLLNOOK, KOTOPbIE MPOUCXOAAT N3-3a HeEBpeXXHbIX BecnopsAaaoYHbIX 3arnuncen.

BoiBOAbI, noJsiydieHHble B BUAe cbopMyn, pekoMeHOyeTCqa NnoAYeEpPKHYTb B KOHCMEKTE WJN obsectn B PaMKy, 4TObbI npun npoYnTbiBaHNN
KOHCMeKTa OHU BbliAeNANNCh 1 Nyylle 3anoMHUINCL. MHOrMM noMoraeT B pa60Te CoCTaBieHne nncCta, coaepxxawero Ba)kHenwme n Hanbonee 4acTto
yr|0Tpe6n;|eMb|e dopmMynbl. TaKoW NUCT He TO/IbKO MOMOraeT 3anoOMHUTb dOopMYyJibl, HO U MOXET CNYXXUTb MOCTOAHHbLIM CMPaBOYHUKOM.

Pa3bsaCHEHWS M0 BbIMNOJIHEHWNIO JOMALUHWX 3aaaHu

JomaluHee 3afaHue csiefyeT HAaYMHAThb BbIMNOHATb, U3YYMB COOTBETCTBYWOLWMA pasgen uan Temy nekuuu. MNpu HeobxoommocTu crnenyeTt
06paTNTLCS K y4ebHMKY, peKOMeHA0BaHHOMY MpenofaBaTesieM. PeKoMeHAyeTCsl BOCMNPOU3BECTU MO NaMATU OMnpenesieHns, TeopeMbl, BbiBOAbl. B
c/ly4ae HeobxoaAMMOCTU, HY>XKHO eLle pa3 pa3obpaTbCs B M3y4aeMOM MaTepuane.

Mociie 3TOro MOXXHO MPUCTYMaTh K BbIMOJIHEHUIO AOMALUHEro 3afaHus. Mpu peweHnn 3a4a4y Hy>KHO 060CHOBbIBATb KaXKAbI/ 3Tan pelleHuns.
Ecnmn vMeeTcsi HECKOJIbKO MyTei pelleHnsi, TO OH LOJKEeH CPaBHUTb MX U BblibpaTb camblii Ayydlwimnii. MNMonesHo A0 Hayasla BblYMC/IEHWUA COCTaBUTb
KPaTKWIA NAaH peLueHuns.

PeweHune 3apma4 v npuMmeposB cnenyeTt u3lnaraTtb I'IO,EI,p06HO, BblHNCNeHNA pacnojilaraTb B CTPOromMm nopsaanke, otaenda BCrioMoraTtesibHble
BblHNCNEHNA OT OCHOBHBbIX.

PelleHne KaxOol 3a4a4n O0/KHO O6biTb CHavana B obliem BMAe M COMPOBOXAATHLCSA BbIBOAOM (DOPMYJibl. 3aTeM B MOJyYEeHHY opMyny
NOACTaBAAIOT YMC/IOBblE 3HAYEHUS (€CIN OHWU AaHbl). B MPOMeXXyTOUYHbIX BbIYUCIEHMSX He cnefyeT BBOAUTb NPUOSIMXKEHHbIE BbIHMCIEHUS KOPHER,
yucna mu T.4. PelweHne [oMKHO AOBOAUTLCS A0 OTBETa, TpebyeMoro yciosmem.
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Pazpgen gucumnnunHbl MeTonabl Cnocobsbl (hbopmbl) [CpencTtsa
obyyeHuns
obyyeHuns obyyeHuns
4 cemecTp
AnddepeHLnanbHble ypaBHEHUS § aHaNUTUYeCcKnn;, - nekumsa 0 y4ebHuK;
nepBoro nopsiika
§ pelueHune 3apav; - MpakTnyeckoe 0 y4yebHoe nocobue
BaHATMe
§ paboTa C KHMron.
AnddepeHunansHble ypaBHEHNS § pewweHune 3amavy; - nekums 0 KapTOYKU-3aaHuns,
BbICLLMX MOPALKOB
§ paboTa C KHMrom; - MpaKTunyeckoe o yyebHoe nocobue
BaHATUe
§ cnosecHble;
§ NpakTu4yeckne 3afaHuns;
§ 06 bSACHMUTENbHbIN.
Cuctembl gnddepeHuUnanbHbIX § pelueHune 3apav; - nekuuns o y4yebHoe nocobue
YpaBHEHUR
§ paboTa c KHMron; - MpakTnyeckoe
BaHATMe
§ cnoBsecHsble;
§ NpakTuyeckne 3agaHus;
§ 06 BACHUTENBHBIN.
Knaccmudmkaums, kaHoHN4Yeckme § peweHune 3amavy; - nekuyma 0 y4ebHuK;
hopMbl 1 MeTOAbI peLleHNs ypaBHEHUN
1 KpaeBbIX 3a[4a4 MaTeMaTU4YeCKon § paboTa C KHUrom; - NpaKTu4yeckoe 0 y4ebHoe nocobue;
br3nKn BaHATME
§ cnoBecHble;
§ NpakTunyeckue 3agaHus;
§ 06BACHUTENLHLIN
YpaBHeHUA runepbonmyeckoro Tuna  [§ pelweHue 3apav; - nekums 0 y4ebHuK;
§ paboTa Cc KHMron; - MpakKTunyeckoe 0 y4yebHoe nocobue;
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§ cnoBecHbIe; BaHATUE
§ MpakTu4yeckne 3afaHuns;
§ 06 BACHUTENbHBIN
YpaBHeHUs napabonmyeckoro Tuna § paboTa c KHMron; - nekuunsa 0 y4yebHoe nocobue
§ cnoBecHble; - MpakTuyeckoe
BaHATME
§ MpakTu4yeckne 3afaHuns;
§ 06 BACHUTENBHBIN.
YpaBHeHUS 3NIMNTUYECKOro Tuna § pelueHune 3apav; - nekuunsa 0 y4ebHuK;
§ paboTa C KHUrom; - NpaKTun4yeckoe 0 y4ebHoe nocobue;
BaHATME

§ cnoBecHble;

§ NpakTunyeckue 3agaHus;

§ 06bACHUTENLHBLIN
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

7-Zip CBob6oAHAA NLEH3USA

Adobe Reader DC CBoboaHas nmueH3uns

Microsoft .NET Framework 4.7 CBo6oaHasa nnueH3uns

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

AHTMBMpYC kaspersky endpoint security JineH3noHHbIN gorosop ot 17.02.2021 Ne 203-20122401

OdmcHbIn nakeT Microsoft office 2016 Jorosop o1 26.05.2020 Ne 32009117096 Jorosop o1 17.01.2019 Ne 31908696765

10.2. NMNepeyeHb HeOOXOAUMBIX UH(DOPMALMOHHbIX CMPABOYHbIX CUCTEM:

Kaxgbin obyyvatowminca B Te4eHmne Bcero nepnona obyvyeHna obecnedyeH nHOANBMAYaAbHbIM
HeorpaHU4YeHHbIM OOCTYMOM K 3/1IeKTPOHHO-6UBIMOTEYHBIM CMCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : cant / OO0 'HayyHo-n3paTenbCKuim LeHTp
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (nata obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ong
3aperncTpup. nosib3oBaTesnien. - TeKCT: 3N1eKTPOHHbIN. PoHA SBC hopMmumpyeTCs C y4eTOM BCEX N3MEHEHUI
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaeT y4yebHukn, y4ebHble nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUNKIoONeann, CJI0Bapu U CMPaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMaTBHbIE AOKYMEHThI, CneLnasbHble
nepnoanyeckme n3gaHus n n3faHus, Bolnyckaemble nsgatenbcTsamm By308B. http://znanium.com/catalog/

HauwvoHanbHasa anekTpoHHaa 6bubnnoTteka (HIB) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAa cucTemMa : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpump. nojb3oBaTesnen. - TeKCT: 3NeKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaumnHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 31eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCA BEAYLMMN POCCUMACKMMUN BubnnoTtekamm Npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
depepaummn. OcHoBHas uenb HIB - obecne4unTb cBOGOAHBLIM [OCTYN rpakaaHaMm Poccuinckon depepaumm Ko BCEM
N34aHHbIM, U34aBaeMblM N XpPaHALWMMCA B (DOHAAX POCCMIACKNX BMBNOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLUNX aBTOPCKUX Npou3BeeHunin. B HacToawee BpemMsa npoekT H3b BkaovaeT
6oee 1.660.000 31eKTPOHHbLIX KHUT, 6onee 33.000.000 3anuncen kaTanoros.POCCUNCKASA HALIMOHANbHASA BUBJINOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. noab3oBaTenemn. - TeKCT: 3NIeKTPOHHbIN. ‘... 04Ha U3 KPyNHenLwmnx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®enepaumm - CAy>XUT POCCUACKON KybType U HayKe, XpaHUT HalUMOHaJIbHYI0 MaMaTk, cnocobcTByeT
NpoCBeLLeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen ryMmaHmsma. ... B doHgax bnbanorekn xpaHntcs
6onee 38,6 MAH 3K3. NpoM3BEeAEHUN NEYaTN N NHbIX NHHOPMALIMOHHbLIX PECYPCOB, B TOM YUC/E U Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMNHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC. YuTaTenem, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHUN, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebilwe 10 MAH yaaneHHbIX
rnonb3oBaTenen. ... CoxpaHasa KyabTYPHYO U UCTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb BubanoTeyHbIM TpaanumamMm,
3aJ10)keHHbIM eLle B MimnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHdOopMaLoHHoe
yypexAeHue, ocHaleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBeYaloLLee Ha HacCyLHble BbI30Bbl BpEMEHN.'
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoreka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe>xxum pocTyna: ANns 3apeructpup. nonb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MNnaTtdopma eLIBRARY.RU 6bina co3fnaHa B
1999 roay no nHMumaTmee Poccminckoro poHAa pyHAaMeHTasbHbIX UCCenoBaHU ana obecnevyeHns pOCCUNCKMM YYEHBIM
3JIEKTPOHHOr0 A0CTYyNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALNAMUN U HbiHE ABNSETCA BeAyLLlel 3N1eKTPOHHON 61banoTekon Hay4HON NepnoanKn Ha pycCcKom
A3blke B Mupe. https://elibrary.ru/defaultx.asp

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / O6wecTBO C orpaHU4eHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: Ansa 3aperncTpup. Nosb3oBaTese. - TEKCT INEeKTPOHHLIN. ABNSETCSA pacnpoCcTpaHeHHbIM 0bpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLLUMX U CPEeAHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-uccnenoBaTebCKnx
WHCTUTYTOB, Ny6anyHbIX 6BubnnoTek, npuobpeTalowmx KOpnopaTMBHBIN AOCTYN AaA CBOMX obyYaloLmxcs, npenogasaTtenen
n T.4. OBC BKJOYaEeT y4ebHY0 N Hay4YHYI0 NMTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPEAHEro
npogeccnoHasbHoro obpasoBaHus. http://www.iprbookshop.ru/586.html

PecypcCbl OTKPbLITOro focTyna

Mepuognyeckne n3pgaHus fOCTynHble obyyaowmmcsa u cotpygHukam OreQyY BO MITY no nognucke n Ha OCHOBaHUK
KOHTPaKTOB M JIMLUEH3NOHHbIX cornaweHunin. /index.php/resursy/37-periodicheskie-izdaniya

MuHucTepcTBO TpaHcnopTa Poccuinckon ®epepaummn POCTPAHCHAL3OP OduunanbHbin cant depepasibHon cnyx0bl Mo
HaA30py B chepe TpaHcnopTa - https://rostransnadzor.gov.ru/ ®epgepanbHoe [opoxHoe areHTcTBo POCABTOLOP -
https://rosavtodor.gov.ru/ https://rostransnadzor.gov.ru/

CYBERLENINKA : Hay4yHas anekTpoHHas bubnmnoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
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Ha3BaHue

6nbnnoTeka, MOCTPOEHHAs Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMU 3aavYaMun KOTOPOW SIBNSIETCS
rnonynspusaumns Haykn n Hay4yHon AesiTesIbHOCTU, 06LeCTBEHHbIN KOHTPOJIb KayecTBa Hay4HbIX Nybnmkauui, pa3sutue
MEXANCUMMNAMHAPHBIX NCCIeA0BaHNA, COBPEMEHHOI0 NHCTUTYTa Hay4YHON peLeH3umn, NOBbILWEHWE LUTUPYEMOCTH
POCCUINCKON HayKn N MOCTPOEHME NHPPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

Ona oby4vaouwmxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYMN) K CAeyolWnuM COBPEMEHHbIM
npogeccnoHasbHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KoneKkUuns : IN1eKTPOHHO-bubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTEeNbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum pgocTyna: ons
3aperncTpup. noab3oBaTesnen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX N3MEHEHWI
obpasoBaTesibHbIX CTaHOAAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, sHUNKIONE[MN, CI0BAapU N CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanyeckne N3fgaHus u N3faHuns, BbinyCKaeMble n3gatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi Konnekums : 31eKTPoHHO-6nbnnoTeyHas cuctema : cant / ObLwecTBo C orpaHNYeHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Mepgua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTesNel. - TEKCT INEeKTPOHHLIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLUMX U CPeAHMX CheumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-UccaenoBaTebCKnx
WHCTUTYTOB, NYBNNYHbIX BbMoTek, NprobpeTalowmx KOprnopaTUBHLIN AOCTYN A5 CBOMX oBy4alomxcs, npenonaBaTenei
n T.4. OBC BKJOYaET y4ebHY0 N Hay4YHYI0 NMTepaTypy MO HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPeAHEro
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHPOPMaLMOHHAa cucTemMa : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIB - npoekT Poccuiickomn
rocynapcTseHHon 6ubnunotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMANCKMMUN BubnnoTekamm npu noaaepxke MuHNCTepcTBa KyabTypbl Poccumnckom
Pepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon degepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XPaHALWMMCA B (DOHAAX POCCUACKNX BMBNOTEK N3[aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLUNX aBTOPCKUX Npou3BeeHunin. B HacToawee BpeMsa NnpoekT H3b Bkao4aeT
6os1ee 1.660.000 31eKTPOHHbLIX KHUF, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKASA HALMOHANIbHASA BUBJTINOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. nosab3oBaTesnien. - TeKCT: 3NIEKTPOHHbLIN. '... 04Ha N3 KPyNHeNnLwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®efepaumm - CAy>XUT POCCUACKON KybType U HayKe, XpaHUT HauMOHaJlbHY10 NaMaTb, cnocobcTByeT
NpoCBeLLLEeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen rymaHmsma. ... B doHgax bubnnorekn xpaHntcs
6onee 38,6 MAH 3K3. NpoM3BeAEHUN NeYaTN N NHbIX NHHOPMALIMOHHbLIX PECYPCOB, B TOM YUC/E U Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMNHbIX LUMPOKOMY KpYry noJsib3oBaTenen. ExxerogHo PHB nocelwaeT okosio 850 ThiC. YuTaTenemn, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHun, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
rnosb3oBaTenen. ... CoxpaHasa KyabTYPHYIO U UCTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb BubanoTedHbIM TpaanumamMm,
3aJ10)KeHHbIM eLle B MiMnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHpOopMaLoHHoe
yypexAeHue, ocHalleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBeYaloLee Ha HacCyLHble BbI30Bbl BpEMeHN. '
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnnoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe>xxum pocTyna: oNnsa 3apeructpup. nonb3oBaTenienn. - TEKCT: 3NeKTPOHHbIN. MNMnaTtdopma eLIBRARY.RU 6bina co3naHa B
1999 rony no nHMumnaTmee Poccminckoro poHaa pyHAaMeHTasbHbIX UCCenoBaHN ana obecrnevyeHns pOCCUNCKMM YHEHBIM
3JIEKTPOHHOI0 A0CTYNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALMAMMN 1 HbiHE ABNSETCA BeAyLLeN 3N1eKTPOHHON 61banoTekon Hay4HON NepnoanKn Ha pycCcKkom
A3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has aneKkTpoHHasa bubnnoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxunm
[OCTyna: ANs 3aperucTpup. nosb3oBaTenien. - TEeKCT: 3NeKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4YHas 3/1IeKTPOHHas
6nbnnoTteka, NOCTPOEHHAs Ha NapaAurmMe oTKpbITOM Haykn (Open Science), 0OCHOBHbIMU 3afa4aMu KOTOPOW ABISETCA
rnonynsipusaumns Haykn n Hay4yHon AesiTeNIbHOCTU, 06 eCTBEHHbIN KOHTPOJIb KayecTBa Hay4YHbIX NybnmMkauui, pa3sutue
MeXANCUMMNAMHAPHBIX NCCIeA0BaHWNA, COBPEMEHHOI0 NHCTUTYTa Hay4YHON peLeH3uKn, NOBbILWEHNE LUTUPYEMOCTH
POCCUINCKON HayKn 1 MOCTPOeHMe NHPPaCTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

Meprognyeckne n3gaHns AocTynHole obyyarowmmcs n coTpyaHmnkam ®re0Y BO MITY no noAnnMcke U Ha OCHOBaHUW
KOHTPaKTOB U IMLEH3UOHHbIX cornaweHunin. /index.php/resursy/37-periodicheskie-izdaniya

Pecypcbl OTKPbLITOro A0CTyna

MuHncTepcTBO TpaHcnopTa Poccuiickon ®epepaumn POCTPAHCHAL3OP OdunumanbHbin canT ®efnepanbHon ciy>xbbl no
HaA30py B cepe TpaHcnopTa - https://rostransnadzor.gov.ru/ ®epepanbHoe fopoxHoe areHTcTBo POCABTOLOP -
https://rosavtodor.gov.ru/ https://rostransnadzor.gov.ru/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

YyebHasa ayantopus ons nposeneHus
3aHATUN NEKLMOHHOI0 1 CEMUHAPCKOro
TMnos (2-2-40) 385000, Pecnybnuka
Apbires, r. Mankon, yn. Forons; yn.
MepBomamckas, oom Ne 17; nom Ne 210
(385000, Pecnybnuka Agbires, r.
Manikon, yn.l'orons; yn.Nepsomanickas,
nom Nel7; nom Ne 210, cTpoeHune Nel),
Y4yebHbln koprnyc Ne 2

Y4yebHas mebenb Ha 40 nocagoyHbIX
MEeCT, A0CKa, My/ibTUMEeANNHOEe
obopynoBaHme (NpoeKTop, 3KpaH)

7-Zip CBoboaHasa nuueH3snsAdobe
Reader DC CeobogHas
nnueH3naMicrosoft .NET Framework 4.7
CeobopgHas nuueH3nsaMicrosoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095AHTUBUpPYC
kaspersky endpoint security
JInueH3noHHbIM gorosop oT 17.02.2021
Ne 203-201224010¢uCHBIN NakeT
Microsoft office 2016 Jorosop oT
26.05.2020 Ne 32009117096 Lorosop
0T 17.01.2019 Ne 31908696765

YnTanbHbIA 3a0 Hay4yHOU BubnnoTekn
MITY

YuTanbHbIn 320 nmeeT 150
rnocafo4HbIX MeCcT, KOMMbIOTEPHOE
OCHalleHue € BbIXOAOM B UHTepHeT Ha
30 mMocafoyHbIX MECT; OCHaLLEeH
cneunannsnpoBaHHon mebenbto
(cTonbl, CTyNbA, WKadbl, WKapbl
BbICTaBOYHbIE), CTaLMOHapHOEe
MyJSibTUMegninHoe obopynoBaHune,
oprTexHuka (NpuHTepbl, CKaHepsbl,
KCEPOKCbI

7-Zip CBobogHasa nuueH3snsAdobe
Reader DC CBobogHas
nuueHsnaMicrosoft .NET Framework 4.7
CBobopnHas nuueHsnsaMicrosoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095AHTUBUPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-201224010¢hnCHBIN NakeT
Microsoft office 2016 Oorosop oT
26.05.2020 N. 32009117096 forosop
o1 17.01.2019 Ne 31908696765
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