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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 23.03.01 TexHOOrnMsa TPaAHCNOPTHLIX MPOLLECCOB

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT, oou., KaHA4. ned. HaykK MoanncaHo npocton 30 XakoHoBa NpnHa MaroMeToBHa
10.07.2024
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:
MaTeMaTuKN, PU3NKM N CUCTEMHOIO aHaIn3a

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

11.07.2024 MoanncaHo npocton 3 OémunHa TaTbsAHa NBaHOBHa
11.07.2024
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaB/eHUIO NOATOTOBKN
(cneumanbHoOCTK)
16.07.2024 MoanucaHo npocton 3l Tka4vyeBa AHa CepreeBHa
16.07.2024
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe noapa3fesieHns)
16.07.2024 MopnucaHo npocton 3N N. b. bepbepbaH
16.07.2024
(noannce) (®.11.0.)
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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

KoMneTeHumnamm, CI'IOC06CTBy}OLU,VIMVI ero COLI,I/IaJ'IbHOI7I MOOUTIBHOCTU U yCTOI7|‘-IVIBOCTVI Ha pPblIHKe
TpyAa;

- chopMUpPOBaATL COLMAJIBHO-JINYHOCTHLIE Ka4YeCTBa BbIMYCKHUKOB: LleNleyCTPEMSIEHHOCTD,
OpraHM30BaHHOCTb, TpyAnontbne, KOMMyHUKabenbHOCTb, yMeHue paboTaTb B KOJIJIEKTUBE,
OTBETCTBEHHOCTb 3@ KOHEYHbI pe3ysbTaT CBOEN NpPodPecCMOoHaNIbHON  AesaATesIbHOCTH,
rpa>KAaHCTBEHHOCTb, TOJIEPAHTHOCTb; MNOBbIlWWEHME UX o0buwen KynabTypbl, CNOCOBHOCTU
CaMOoCTOATENIbHO NMpnobpeTaTb N NPUMEHATb HOBbIE 3HAHUS U YMEHUS.

- aTb COBPEMEHHbIE TeopeTn4eckmne 3HaHmnsa B obnactn anddepeHumanbHbIX YPaBHEHUA U
ypaBHEHUN MaTeMaTu4eckon (QU3NKN; MNpakTUYeCKNe HaBblKW B pelweHun N UCcCcaefoBaHun
OCHOBHbIX TWUMNOB OOLIKHOBEHHbLIX AuddepeHUNnanbHbIX YPaBHEHUA, YPaBHEHUA B YaCTHbIX
MPOM3BOAHLIX;  O3HAaKOMWUTb CTYOEHTOB C  HavaJlbHbIMM  HaBblkaMW  MaTeMaTM4eCcKoro
MOOennpoBaHuns.

3apavyaMM ONCUUMJINHBI SBAAIOTCS:

- BaTb obyyvatowmmcs 6a3oBblie 3HAHUA MO OCHOBHbLIM pa3aenaM Teopun 06bIKHOBEHHbIX
andpppeHumanbHbIX YPaBHEHUN U YpaBHEHN MaTeMaTUYECKON PU3UKN;

- HAYy4YNTb MPOCTENLIMM aHAIMTUYECKMM MeTOoAaM pelleHnst 06bIKHOBEHHbIX AN depeHLnanbHbIX
YPaBHEHUN N ypaBHEHUN MaTeMaTU4YeCKON pU3nKu;

- HAY4UTb CTYLEHTOB NPUMEHATb MeToAbl 06bIKHOBEHHbIX AN depeHuUnanbHbIX

- YPaBHEHUN N YpaBHEHUI MaTeMaTUYeCKON pU3NKM a8 NOCTPOEHNA MaTEMaATUNYECKMX

MoLenen peasbHbIX MPOLECCOB N ABJIEHUN;

- faTb NpeacTasieHne 06 ncnonb3oBaHUM guddepeHuUnanbHbIX YpaBHEHUIA U YPaBHEHWUIA

MaTEMaTMUYECKON PU3NKKN 018 MAaTEMAaTUYECKOro MOAENNPOBAHMSA Pa3/INYHbIX ABJIEHUN,a TaKXe
npu peLeHnn npogeccrnoHaNbHbIX Npobnem.

3/44



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 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl 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 OnddepeHumanbHble ypaBHEHWS NepBOro nopsigka 1-3 3 3 6
4 OndepeHumnanbHble ypaBHEHUS BbICLLUUX MOPSAAKOB 4-5 4 4 6
4 Cuctembl AnddepeHunanbHbiX YPaBHEHNN 6-8 2 2 6
4 Knaccndukaums, KaHoHN4Yeckne opMbl U METOAbI 9-11 2 2 6
pelleHns ypaBHEHUI N KpaeBbiX 3a4a4
MaTeMaTUYeCKON PU3NKKN
4 YpaBHeHuns runepbosiM4eckoro Tmna 12-13 2 2 6
4 YpaBHeHUs napabonnyeckoro Tuna 14-15 2 2 4
4 YpaBHeHUNsa 3/INNTUYECKOro Tuna 16-17 2 2 3,75
4 MpomMexxyTo4yHasa aTTecTaumns: 3a4eT 0 0,25
UTOro: 17 17 0.25 37.75

5.2. CTpyKTypa OUCUNNINHbBI 415 3a04HoN hopMbl 0byveHuns.

Cem Paspen pucumnsivHbl Bupabl yuebHoM paboThbl, BK/AIOYaA CAaMOCTOATEJIbHYIO paboTy u
TPYAOeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |[KoHTpoO cP C3
b
1 2 4 5 6 7 8 9 10 11
6 O depeHumranbHble YpaBHEHWSA MePBOro Nnopsigka 2 10
6 OnddepeHunanbHble ypaBHEHUS BbICLLUMX MOPSAAKOB 2 10
6 CucTtembl AnddepeHuUnanbHbiX YpaBHEHNN 2 8
6 Knaccugurkaums, kKaHoOHNYeCcKne opMbl U MeTOAbl peLleHns ypaBHEHMA U KpaeBbiX 3a4ay 2 8
MaTeMaTu4eckon pusnkun
6 YpaBHeHuns runepboanyeckoro Tmna 8
6 YpaBHeHuns napabonmyeckoro Tuna 8
6 YpaBHEHMWSA 3ANMNTUYECKOro Tuna 8
6 MpoMeXxxyToYyHasa aTTecTauns: 3a4yeT 0,25 3,75
UTOro: 4 a4 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 NeKuns-aucKyccus
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 Nekuns-becena
ypPaBHEHMS BbICLLNX ypPaBHEHMS BbICLLMX OlMK-3.2; OMNK-3.3; YK-1.1; | anddepeHumnanbHble

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-1.2; 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.
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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

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; OMNK-3.3; 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
TMMNOBbIX MPUMEPOB "
3ajau.

, Nlekuuns-becena
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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.

, ﬂeKLI,I/II/I-BVI3yaJ'IVI3aLlI/IVI
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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
OOHOPOAHOM CTEepXHe.
BblBOA OJHOMEPHOIr 0O
ypaBHeHuns
TEnJonpoBoOAHOCTM
4/6 YpaBHeHus MonydyeHne n pewweHne OMNK-1.1; OMNK-1.2; OMNK-3.1; | 3HaTb: MeToAbl peweHns , Cnang-nekuuns

runepbonmyeckoro Tmna XapaKTepncTu4eckoro OMK-3.2; OMK-3.3; YK-1.1; | anddepeHumanbHbIX
ypaBHeHus ansa sonHosoro |YK-1.2; YK-1.3; YK-1.4; ypPaBHEHU C YaCTHbIMU
ypaBHEHUS; NOCTPOeHne YK-1.5; 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 3agayva | OMK-1.1; OMNK-1.2; OMNK-3.1; | 3HaTb: MeTOAbl peLleHnsn , Cnanpg-nekuus

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-1.2; 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.
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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 , Cnang-nekuuns
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
0®0 390 0390
1 2 3 4 5 6
4/6 OvddepeHunasnbHble ypaBHEHUS NEPBOro YpaBHeHunSs C pa3gensowmnmmnca nepemeHHsiMn. OQHOpPOoAHbIe ypaBHEHUA. YpaBHeHUS, 3 2
rnopsigka. NPMBOANMbIE K OAHOPOAHbIM. JINHENHbIe ypaBHeHUS. YpaBHeHNS BepHynaun n PukkaTu.
OunddepeHumanbHble ypaBHEHUS B NOAHbIX AnddepeHumnanax. IHTerpmpyowmni
MHOXUTeNb. UHTerpnpyemble B kBagpaTtypax anddepeHunanbHble ypaBHEHUA NepBoro
nopsaka, He pa3peLleHHble 0THOCMTEIbHO NPON3BOLHON.
4/6 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.
4/6 CncteMbl anddepeHumanbHbIX YpaBHEHUN. JInHEeHble 0QHOPOAHbIE CUCTEMBI C MOCTOSHHLIMU KO3hdmumneHTammn. Meton dnnepa. 2 0
MaTpuyHbIA MeToA. JINHeNnHble HEOAHOPOAHbIE CUCTEMbI. MeTo4 BapuaLumnm Npon3BoJIbHON
MOCTOSAHHOW. JINHeHble HEOAHOPOAHbIE CUCTEMbI CO CMeLnabHOM NPaBon YacTblo.
4/6 Knaccndpukaums, KaHoHn4Yeckne opmel 1 Knaccundpurkaums anddepeHumanbHbIX YpaBHEHU B YaCTHbIX NPOM3BOAHbIX. [puBeaeHne 2 0
MeTOobl PeLleHNs ypaBHEHUI N KpaeBbiX 3a4a4y | IMHenHbix AYYI K KaHOHM4YecKoMy Buay. YnpolleHue anHenHbix Y4l KaHOHMYecKoro
MaTeMaTU4YeCKon U3NKHN. Buaa.
4/6 YpaBHeHus runepbosmy4eckoro Tmna. PeweHwe Y4l runepbonnyeckoro Tuna metogom fanambepa. 2 0
4/6 YpaBHeHusi napabosmyeckoro Tuna. 3afaya Koww ons ypaBHeHU runepboanyeckoro tmna. 2 0
4/6 YpaBHeHUs 31IUNTUYECKOro Tuna. 3apayva Aupuxne gna OYYI 3namMnTu4ecKoro Tuna B Kpyre. 2 0
UTOro: 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 TeKywnm 3aHATUAM.CoCTaBsieHne niaaHa-KOHCMeKTa.

46
Hepgenn

4/6

4.TTIoHSATUE 0 HaYalsibHbIX N FPAHUYHbIX
ycnosuax 1-ro (ycnosusa Oupuxne), 2-ro
(ycnoBusa HenmaHa) n 3-ro pofa. 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.

7-9
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.

10-13
Hepenm

4/6

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

HanucaHwne pedepaTa. Nonbop 1 aHanns npumepos. CocTaB/ieHNe NaaHa-KOHCMNEKTa

14-15
Hegenu

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.

16-17
Henenn
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CemMm Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb AOMaLUHUX 3a4aHUNA U O PYrMX BONPOCOB AJIA caMocToAaTenbHoro | Cpoku O6beM B Yacax
CaMOCTOSAITEJ/IbHOIO U3Yy4YEeHUA usyyeHun BbINOJ (o1 T0] 390 0390
HeHUs
1 2 3 4 5 6 7
Len 3agayn Ha 6€CKOHeYHoM NPAMOoN.
MpencTaBneHne pelleHnsa ykasaHHoOM 3a4a4qn B
BUAE CYMMbl peLIeHUn ABYXBCMOMOraTebHbIX
KpaeBbIX 3a/ia4, Y4UTbIBAKOLLMX BAUSHMNE NNLLb
HayasbHbIX U FPAHMNYHbIX YCOBUIA
COOTBETCTBEHHO. HeyeTHOe NpofoKeHne
MNCXOAHOW 3a4a4m Ha HECKOHEYHYIO MPSAMYIO.
UTOro: 38 60
5.9. KaneHpapHbin rpadukK BocnuTaTesIbHOW paboTbl NO AUcCUUNINHE
Mopaynb JaTta, MecTo npoBeaeHus HasBaHue meponpuaTus dopmMa npoBeneHus OTBEeTCTBEHHbIN HocTuxeHus
MeponpuaTus obyualowmuxcs
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

519.86(07) M 22 Mamapanuesa, J1.H. (Mankonckun
rocyAapCTBEHHbIN TEXHONOrMYECKUA YHUBEPCUTET).
Oby4yeHne maTemMaTnyeckum Mmetogam obpaboTkum
3KCMepUMEHTasIbHbIX AAaHHbIX B PYC/I€ KOMMNETEHTHOCTHOI0O
noaxona : yyebHoe nocobue / J1.H. Mamapanuesa, .M.
XakoHoBa. - Mankon : KyyepeHko B.O., 2018. - 100 c. -
Mpun.: C. 81-100. - 36 HE MI'TY. -
URL:http://lib.mkgtu.ru:8002/libdata.php?id=2100048763. -
Pexxum poctyna: peructpaums B 3UOC. - bubnuorp.: C.
79-80 (21 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100048763

MaTemaTnyecknnm aHanus. MeToamnyeckne pekomeHgaumm no
n3yyeHunto oHNnanH-kypca / Coct. Aémuna T.U., LLieBskoBa
0.M., Yysako E.B. - Mankon: UM "Ky4epeHko B.O., 2023. - 58 c.

http://lib.mkgtu.ru:8002/libdata.php?id=00068362&DOK=0C
7028&BASE=000001

NnHenHaa anrebpa n aHannTN4eCcKasa reomeTpus.
MeToaunyeckne pekoMeHgauMm No U3y4eHno OHNanH-Kypca /
CocT. bepaHokos M.K., émunnHa T.U., KysbmeHko H.A.,
LLlessikoa O.1., XakoHoBa W.M. - Mankon: UMM "Ky4yepeHko
B.O., 2023. - 64 c.

http://lib.mkgtu.ru:8002/libdata.php?id=00068361&DOK=0C
702A&BASE=000001

MaTeMaTn4ecknm aHaauns : OHJIAaNH-KYpPC : NEKTOPUYM : CanT /
OemuHa T.U., WeBsakosa O.I1., Yysko E.b. - Mankon, 2020. -
36 yacos. - URL

https://www.lektorium.tv/matematicheskij-analiz

NnHenHasa anrebpa n aHaNUTNYECKasa reoMeTpus : OHJIalH-
KypcC : nektopuym : cant / begaHokos M.K., XakoHoBa .M.,
Ky3bmeHko H.A. - Mankon, 2020. - 36 4acos. -

https://www.lektorium.tv/linear-algebra

6.2. JiuTtepaTypa gna caMmocTosTesibHOM paboT

HasBaHue

CcblniKa

Masnywkos, N.B. OCHOBbI BbICLLIEN MaTEMAaTUKN 1
MaTeMaTN4YeCKON CTaTUCTUKK : y4ebHuK / Masnywkos U.B. -
MockBa : T[90TAP-Meguna, 2012. - 432 c. - 9bC KoHcynbTaHT
cTypeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970415771.html
. - Pexxum goctyna: no nognucke. - ISBN 978-5-9704-1577-1

https://www.studentlibrary.ru/book/ISBN9785970415771.html

517(075.8) K 93 Kypc Bbicluelh MaTeMaTukn. B2 4. 4. 1:
y4yebHuk / M.K. begaHokoB [un gp.]. - U3a. 2-e, ncnp. n gon. -
Mankon : MarapuH O.'., 2013. - 384 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047917. - Pexxum
[OCTyna: Ana aBTOPU3NPOBaHHbLIX MOJsib30BaTesNeN. -
Bnbanorp.: c. 380-383 (32 Ha3B.). - ISBN 978-5-91692-190-8

http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

517(075.8) K 93 Kypc Bbicluelh MaTeMaTuUKn. B2 4. 4. 2 :
y4ebHuk / M.K. begaHokoB [u ap.]. - Mankon : MarapuH O.T.,
2013.-279 c. - 96 HB MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047918. - Pexxum
[oCTyna: Ana aBTOPU3NPOBaHHLIX Mosib3oBaTenen. - Mpun.:
c. 270-273. - bubnuorp.: c. 274-278 (41 Ha3B.). - ISBN
978-5-91692-191-5

http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

MaTemaTunka B NnpuMepax 1 3agadvax : y4yebHoe nocobue /
N.H. XKypbeHko, O.M. [lerTapéea, I.A. HukoHoBa [un ap.]. -
MockBa : UHOPA-M, 2020. - 372 c. - 9bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=359529. - Pexxum
JocTtyna: no nognucke. - ISBN 978-5-16-011256-5. - ISBN
978-5-16-102288-7

http://znanium.com/catalog/document?id=359529

BanawuH, K. B. KpaTknin Kypc BbICLLEN MaTeEMaTUKN : y4ebHUK
nnsa 6akanaspos / K. B. bBanauH, A. B. Pykocyes ; nog o6bu,.
pea. Aa. 3. H., npog. K. B. bBanguHa. - 6-e n3g. - Mocksa :
MN3paTenbcko-Toprosas Koprnopauuns «Jawkos un K°», 2023. -
510 c. - ISBN 978-5-394-05268-2. - TeKCT : 3/1€KTPOHHbIN. -
URL: https://znanium.com/catalog/product/2082989

https://znanium.ru/catalog/document?id=431611

Nypbe, WU. T'. Boicluaa maTemMaTuKa. [MpakTuUKyMm : y4ebHoe
nocobue / U. T. Jlypbe, T. M. ®yHTMKOBa. — MOCKBa :
By3soBckun yyebHumk : UH®PA-M, 2023. — 160 c. - ISBN
978-5-9558-0281-7. - TeKCT : 3N1eKTPOHHbIN. - URL:

https://znanium.ru/catalog/document?id=427407
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HasBaHue CcblsIKa

https://znanium.com/catalog/product/1988445

LLinnayes, B. C. 3aga4yHuK no BbICLLUE MaTeMaTuKe : yyebHoe | https://znanium.ru/catalog/document?id=438196
nocobwue / B. C. LUunayes. — 10-e n3a., ctep. — MockBa :
NH®PA-M, 2024. — 304 c. — (Bbicluee obpasoBaHue). - ISBN
978-5-16-010071-5. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2124772

LLinnayes, B. C. Bbicliasi MaTemMaTuKa : y4ebHuk / B. C. https://znanium.ru/catalog/document?id=432301
LLinnayes. — MockBa : UHDPA-M, 2024. — 479 c. — (Bbicwwee
obpa3zoBaHue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085943

Y4yebHo-MeTOoOM4YECKMEe MaTepuabl A1a caMocToAaTeslIbHON paboTel 0by4vatowmxcsa us yncna
WHBANIMAOB M JINL, C OFPaHNYEHHbIMM BO3MOXKHOCTAMM 340poBbsa (OB3) npenoctasnsioTca B hopMax,
afanTMPOBAHHbLIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS NHGOpMaLmn:

ONs VL C HapyLLeHMAMKN 3peHuns:

B NevyaTHOM opMe yBEJIMYEHHbIM PN TOM,
* B (popMe 3/IeEKTPOHHOIr0 OOKYMEHTa,

B hpopmMe ayaunocpanna,

B Nne4vyaTHon hopMe Ha s3blke bpanns.

ONs nuu c HapyleHuamMmn cnyxa:

e B MevyaTHOWN chopme,
e B (hopMe 3/IeKTPOHHOr0 OOKYyMeHTa.

Ona nuuy, ¢ HapyLWeHNsaSMM ONMopHO-ABUraTesIbHOro annapaTa:
e B nevyaTHomn opme,

* B (popMe 3/IeEKTPOHHOIr0 OOKYMEHTa,
e B hopMe ayaunocpanna.
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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

5 5 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

L UINIE]

2

2

Ha4depTaTenbHasa reomeTpus
1 UHXXeHepHas rpaduka

MexaHukKa

MaTepuanosefneHve

3
3
4

3
3
6

CneuvanbHble pa3gensl
MaTeMaTUKNn

6

6

JKcnayaTaunmoHHas
npakTukKa

ONK-3.1 OnpepenseTt 06bekT

bl NCCNneaoBaHMA N UCMNOJIb3YeT

coBpeMeHHblIe MeTO bl nccnenoBaHumn

4 6 CrneumnanbHble pa3gesnbl
MaTeMaTuKu
2 2 O3HaKoMUTEeNIbHasa NpakTuKa

OMNK-3.2 MpoBoAMT aHaJ M3 NoJyYeHHbIX 3KCNepUMeHTaNbHbIX AaHHbIX N Pe3yJibTaTOB UCMbITaHUN

4 6 CneuvanbHble pa3gensl
MaTeMaTuKun

6 6 JKcnayaTaunmoHHas
npakTuka

OMNK-3.3 O6o6uwaeT pesynbTa

Tbl U3MEPEHUN N OCYLLECTBASET (hOPMaN3aLMI0 UTOrOBbLIX PeLleHni

4 6 CrneumnanbHble pa3gesnbl
MaTeMaTuKK
4 4 TexHonormn4yeckas (Nponsson

CTBEHHO-TEXHOJIorn4yecKas)

npakTuka
YK-1.1 AHanu3snpyeT 3aga4vy, Bbiaenss ee 6a3oBble COCTaBASALWMNE, OCYLLECTBASET AEKOMMNO3ULINIO 334341
1 1 dunocousa
12 12 dunsnka
123 123 MaTemaTuka
4 5 CneuvanbHbie pa3gensl
MaTeMaTuKK
8 9 MpeponnaomMHas npakTuka
YK-1.2 Haxo4nT 1 KpUTUHECKU aHaNn3nMpyeT nHdopMaLmo, HeobxoaAnMYy A1 peLleHUs NocTaBAeHHOM 3a4a4un
12 dunsnka
123 123 MaTemaTuka
3 3 Monutonorms
4 5 CneuvanbHble pa3gensl
MaTeMaTUKK
4 4 TexHonornyeckas (npovsson
CTBEHHO-TEXHOJIorn4yeckas)
npakTukKa
7 3 OCHOBbI TPA@HCMOPTHO-
3KCNeauuMNoHHOro
obcny>xnBaHmus
YK-1.3 PaccmaTpuBaeT BO3MOXXHblE€ BapMaHThbl peLleHUs 3a4a4qu, oLeHnBas nx AOCTOMHCTBA U HEAOCTaTKn
12 12 dunsnka
123 123 MaTemaTuka
3 3 Monutonorms
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Tanbl d)OpMMpOBaHIMI KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,

(e L:>To) 390 0390 cdopmMupyloue
KoMneTeHUuU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmsl

6 6 JKcnayaTauMoHHan
npakTuka

4 5 CneuvansbHble pa3gensl
MaTeMaTuKn

YK-1.4 'paMOTHO, JIOTNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXXAEHNSA N OLEeHKN. OTAnYaeT pakTbl OT
MHEHUN, MHTepnpeTaunii, OLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATeIbHOCTH

1 1 dunocous
12 12 Ddunsnka
123 123 MaTemaTuka
3 3 MNonnTonorunsa
4 5 CneuvanbHble pa3gensl
MaTeMaTuKn
4 4 TexHonornyeckas (nmpovisson
CTBEHHO-TeXHoJIorn4yeckas)
rnpakTuka
YK-1.5 OnpepenseT n oueHUBaeT NOCAeACTBMSA BO3MOXHbIX PeLleHU 3a4a4u
1 1 dunococus
12 12 dursuka
123 123 MaTemaTuka
4 5 CneuvanbHble pa3gensl
MaTeMaTuKn
2 2 O3HakoMUTesIbHas NpakTuKa

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 OCyLLeCTBNATb NMOUCK, KpI/ITVI‘-IECKI/II7I aHasn3 N CMHTE3 MHopMaunmn, NPUMEHSATb CUCTEMHBbIN Moaxon ANns
peweHnsa noCTtaB/eHHbIX 3ada4y

YK-1.5 OnpepensieT n oueHUBaeT NOCAeACTBMSA BO3MOXHbIX PeLUeHU 3a4a4m

3HaThb: - ®parmMmeHTapHble HenosnHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE MaTepuansl rno
nornyeckune 3HaHWA HO copepxxalune cucTeMaTumyeckme | AUCUmnanHe:
dopmMbl 1 oTAesbHble 3HaHWA TecCTbl, BONPOCHI,
npoweaypsl, npobenbl 3HaHUA KOHTPONbHas
cnocobeTBylowme paboTa
pediekcun no
nosoay

cobcTBEHHOW 1n
MbICIUTEJIbHON

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
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocneacTeumn jonyckatTcs

MN3J10)KEHHOro npobensl

pelleHnst 3aga4u.

YK-1: CnocobeH OCyLLeCTBNATb NMOUCK, KpI/ITVI‘-IECKI/II7I aHasn3 N CMHTE3 MHopMaunmn, NPUMEHSATb CUCTEMHBIN Moaxon Ans
peeHnsa NoCTtaB/eHHbIX 3ada4y

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

3HaThb: - ®parmMmeHTapHble HenonHble 3HaHUs | ChopMupoBaHHble, | ChopMmMpoBaHHbIE MaTepwuansl rno
OCHOBHbIE 3HaHWA HO copepxkalme cucTtemMaTundeckme | AncuurnavHe:
TEPMUHbBI U oTAellbHble 3HaHWA TecThbl, BONPOCHI,
6a3oBble npobensbl 3HaHWA KOHTpOJIbHas
3/1IeMEeHTbI, MeTobl paboTa

nccnenoBaHun B
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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

cucrteme counanbH
O-r'yMaHMTapHOM
3HaHWNA.

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 3pEHUS.

Bnapetsn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKpeTHOoW BlafeHmne e NpMMeHeHne cnMcTeMaTuyeckoM | cuctemaTuyeckoe
MeToLoN0rnen n HaBblKamMu HaBbIKOB npuMeHeHnn npuMeHeHne
6a3oBbiMU HaBbIKOB HaBbIKOB
MeTodamm couman nonyckatoTcs

bHO-F'YMaHUTapPHbIX npobensl

AVCUNMINH
No3BONSALLNMY
OCYLLLeCTBASATH
pelieHmne
LUMPOKOIro Knacca ¢
3ajay Hay4YHo-uccn
€[0BaTesNIbCKOro u
NpUKNagHoro
XapakTepa

YK-1: CnocobeH OCyLeCTBNATb NMOUCK, KpI/ITI/I‘-IECKI/II7I aHaJim3 N CMHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons
peweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

YK-1.3 PaccmaTpuBaeT BO3MO)XXHble BapMaHThbl pelleHns 3a4ayu, oueHnBas nx 4OCTOMHCTBA U HeJOCTaTKu

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

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0EeATENbHOCTW.
YmMeTh: - YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CcopMupoBaHHbIe
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapetsb: - YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

MaTepwuansl rno
avcumnianHe
TecThbl, BONPOCHI,
KOHTpO/bHaA
paboTa

YK-1: CnocobeH OCyLeCTBNATb NMOUCK, KpI/ITI/I‘-IECKI/II7I aHaJim3 N CMHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons
pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

YK-1.1 AHann3supyeT 3agady, Bblgensas ee 6a30Bble cOCTaBasOLWNE, ocyuwlecTBadeT AeKOMNOo3nUunto 3adaldn

3HaTb: -
nlornyeckune
hopMbl 1
npouenypsl,
cnocobcTBylOWME
pedekcun no
rnoesoay
cobCTBEHHOM 1
MbICINTENbHON

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

MaTepwuansl rno
avcumnianHe
TecThbl, BONPOCHI,
KOHTpO/bHaA
paboTa
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MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaummeHoOBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNeTeHuum
1 2 3 4 5 6
neAaTeNbHOCTI.
YmMeTh: - YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHMsa NosHble, CchopMupoBaHHbIe
apryMmeHTnpoBaHH JonyckawTcs yMeHus
0 hopMumpoBaTb Hebosnblne
cobcTBEHHOE ownbkKun
cy>XxaeHue n
OLEeHKY
MHdopMaLunu.
Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NpuMeHeHne cucTeMaTUYeCKOM | cucTemMaTuyeckoe
conocTaBneHns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
pa3HbIX HaBbIKOB HaBbIKOB
NCTOYHNKOB jonyckatTcs
MHGpOopMaLnn ¢ npobensl

LLesIbio BbIABIEHUS
NX NPOTUBOPEYUNIA
M rnovcka
[OCTOBEPHBbIX
CY)XKOEHUN.

YK-1: CnocobeH oCyLecTBAATb NOUCK, KPUTUYECKWIA aHaNn3 n

peweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

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

YK-1.2 HaxoOuT 1 KpUTUYHECKM aHaInU3unp

eT nHopmauuio, HeOﬁXO,D,I/IMyIO Ona peweHuna MOCTaBJIEHHOWN 3a4a4u

3HaTb: -
ocobeHHOCTU
CUCTEMHOro n
KpPUTUYECKOro
MbILLIIEHUS 1
O0EMOHCTPUPOBaTh
rOTOBHOCTb K
HeMy;- flornyeckme
hopMbl 1
npouenypsl,
O0EMOHCTPUPOBaThb
CrnocobHoOCTb K
pediekcun no
rnoesoay
cobcTBEHHOW 1
MbICIUTENIbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

heaTeNbHOCTH.

YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
aHann3nposaTb hornyckatTcs yMeHus
NCTOYHUKN HebonbLIne

nHdopMaLum ¢ ownbkmn

TOYKUN 3pEHMns

BPEMEHHbIX "

NPOCTPAHCTBEHHb

X YCNIOBUW X

BO3HVWKHOBEHUSA

Bnapetsb: - YacTuyHoe HecuctemaTtunyecko | B YcnewHoe n
HaBblkamMu BNajeHune e NpuMeHeHne cMcTeMaTUyeCcKoM | cucTemMaTuyeckoe
onpepeneHns HaBblkamMu HaBbIKOB NnpUMeHeHnn npuMeHeHune
NPaKTUY4eCKMX HaBblKOB HaBblKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

MaTepwuansl rno
avcumnianHe
TecThbl, BONPOCHI,
KOHTpObHaA
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

MaTepuansl rno
avcunninHe
TecCTbl, 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

MaTepwuansl ro
avcunnianHe
TecCTbl, 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 NeaTeNbHOCTY;

MaTepuansl rno
avcumnianHe
TecThbl, BONPOCHI,
KOHTpONbHaA
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

MaTepuansl rno
oucumnnanHe
TecCTbl, BONPOCHI,
KOHTPONbHas
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 nessTenbHOCTH;

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

€e3yN1bTaThbl Mamepeanh N OCyLLeCTBNAEeT

(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

MaTepwuansl rno
OVcuUnnInHe:
TecThbl, BONPOCHI,
KOHTpObHaA
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 NeATeNnbHOCTH;

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (UN1K) onbiTa AEATEeNIbLHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

Bonpocer
1. Uro mazmeaerca guddepeniHaIsHEM VpaBHeHHEM !
2. Uro Takoe mopanox guddepeHIIHATEHOTO VPaBHeHHS |
3. Kax craenTed 2agaga Komm gua auddepernnatsHoro vpaEHeHHA IEPEOTO NopATKa”
4. Uro maseieaerca gubdepeHUHANEHEIM VpaBHEHHEM IIEPEOTO NOPASKA C pPasgelarolHMHCH
NEPEMEHHEBIMHE !
5. B d@eM cocToHT cxeMa pemeHHA JubdepeHIIHATEHOTO VDAaEHeHHA [EPEOTD IMOPAJEA C
pPasgeEOIMHMECT IepeMeHHEIMIT !
6. Uro HazEIEaeTCA OJHOPOIHEIM JHbDEepeHITHATEHEIM VDAEHEHHEM IIEpEOT0 ITopATKa’
7. B 5eM cOCTOHT CXeMa pelleHHA 0JHOPOJHOTO JuddepeHIIHATEHOTO VPAaEHEHHA IEPEOT0 IopATEa’
8. Uro maspeaeTcd MuHEAHEIM HeogHOPOoIHEM JuddepeHNHaTEHEIM VPARHEHHEM IepEOro Iopagxa’
O B =eM coCTOHMT cxeMa pelleHHA IHHeHHOro HeogHopomHoro mHGdepeHUHATEHOTO VpaBHEHHA
OepEoro mopamka’
10. Yro masmeaeTca vpaeHeHHeM bepayimm?
11. B ©eM coOCTOMT CXeMa pelleHHd VpaeHeHHd bepayimm?
12. Kaxme mguddepeHnHaIsHEIe VPABEHEHHS ETOPOI0 IOPATEA PEMIAKTCA IPH IIOMOINH IOHMIEEHHA
mopaga’
13. B gem cocTonT cxema pemenud guddepeHIIHATEHEN VPARHEHHE, JONVCKAKIINE NOHHEHEHHE
nopagea’
14. Kax ctagnTca 2agaga Komm gna muddepeHnsaTsHOT0 VpaEHEHHA ETOPOT0 MopAgKa T
13, Uro mazpieaeTcd muHeHHEIM 0gHopoIHEIM JuddepeHITHATEHEIM VPABHEHHEM ETOPOTO IOPAIKA C
nocTosHEEME Ko3ddunuentanm?
16. Yro masplpaeTcd XapakTepHCTHYECKHM MHOTOWIeHOM and gubdepeHIHaNsHOIo VpaEHEHHA
ETOPOTO IIOPATKA C MOCTOAHHEIME Kosdduumentanm?
17. B 5eM cocTOHT cXeMa pemennd THHeHHEIX 0HOpOJHEX JHbdepeHIHAIEHEIX VPaBEHEHHH ETOPOTO
MOPAIKA C NOCTOAHHEIMHE KoadduunenTanm?
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18. Uro masplEaeTCcAd MHHEHHEIM HEOJHOPOIHEIM JH(depeHIHATEHEIM VPABHEHHEM ETOPOT0 MOpAgKa
C MOCTOAHHEIMH Ko3dhdunHenTamm?

19. B 9eM COCTOHMT CXEeMa pPEINeHHA THHEHHBIX HEOJHOPOJHBEIX gHbdepeHIHATBHBIX VpaBHEHHIT
ETOPOrO MOPAJKA C IOCTOAHHEIME KoadduunenTanm’

20. Hafite onpegeneune guddepeHIHATEHOrIO VPAEHEHHA ¢ JACTHEIMH IPOH2EOJHEIMH.

21. Kaxk onpegenuts nopagok gHddepeHIHATEHOTO VPABHEHHA C 9aCTHBIME [IPOH3EOJHEIMH |

22, Yro maszeleaeTca pemeHHeM THbdepeHIHATEHOIO VPAEHEHHA € 9aCTHEIMH [IPOH2EQJHEIMH |

23. B =em paznuume o0mero pemeHHs H o0mero HHTerpana guddepeHUHATEHOIO VPABHEHHA C
SACTHEIMH IPOHIEOIHEIMH

24, Yen oTAH9ANOTCA HA9AIBHEIE H TPAHHYHEIE VCIOBHA]

5. Kakoii mopagok HMeeT vpapHeHHe nepeHoca’

6. Kaxofi duzmgecknii mpomece ONHCEEAET VPAEHEHHE IIepeHoca’

7. Kaxoe vpaEHeHHE HAIEIBEASTCA VPAEHEHHEM C JaCTHEIMH IIPOH2EOIHEIME ETOPOTO mopagka’

8. UeMm oTAH9AKTCA IHHEHHEIE H KBasHIHHeHHEBIE guddepeHIHATBHEIE VPAEHEHHA C 9acTHEIMH
OPOH3EO0JHBIME ETOPOT0 Hopagka’

29, Kakoea memns 2aMeHEI HE2aBHCHMELX II€PEMEHHEBIX H NEpexoda K HopoMy guddepeHuHaIsHOMY
VPABHEHHK BTOPOro IopAgKa’

30. xakHe VvpaEHeHHA HasLIBAKTCA XapAKTEPHCTHISCKHMH VPABHeHHAME |

31. Kaxwme taner nuHelinex gaddepeHUHaANsHEIX VPAEHEHHH € 9aCTHERIMH [IPOHIEOSHEBIMH ETOPOIO
[OpASKa BEL 3HAETE]

32 Uro HVEHO BEITHCIHTE, ST00Bl VCTAHOBHTE THN SH(pdepeHIIHATEHOIO VPAaBHEHHS C SaCTHBEIMH
OPOH3EO0OHBIME ETOPOT0 ropagka’

33. Kaxoe yvpaeHeHHe ¢ SACTHBIMH NPOHIEOIHEIME ETOPOT0 IOPATKA HASEIEASTCH BEONHOERIM

e o e

34. Yem oTmH=ar0TCA KPacELIE 3a0a9H NEPEOT0 H ETOPOro poga’

35. Kax maiite pemenne oo Metony Jamambepa?

36. B 9eM cocTOHT MeToZ pasgelneHHd NepeMeHHEX HiIH MeTog Dvpre?
37. Kaxag zaga9a mHocuT Hazeamue sagags Ultvpua-JInvenong?

38, Uen meton Jamambepa npegmogTHTeIRHee MeToda Pyvpre?

Koarpoawaana padora Ne 1. [Juddepenmiansysie YpaEHeHHA IEPEOT 0 TOPATEA

3aganne 1. Hafita obmee pemenne muddepeRIHATEHOTO VPAEHEHHA TEPEOT0 IOPATKA C
PA3IeIAFOMIHMICA IEPEMEHHBIMIE
dxche—3vdy =x"vdy .
3amaume 2. Hafite obmee pemenne muHefinoro muddepeHnHaTsHOTO VPARHEHHE IEPBOTO MOPATKA
, 4x 1
Vt—a—y=—=—.
x+1 x +1
3aganme 3. Hafitu obmee pemense oggopogEoro guddepeHIHANEHOTO VPAEHEHHA IEPEOT0 IOPAIEA

S v
2yi="5+6—+3.
x° x

3aganne 4. Hafitu obmnifi meTerpan mnddeperiansHoro vpaeHeHHA B noasex taddepenmmanax

- v “-i

| 2 .2 \] |rd’; , J _
x4y +LFrix+ 2xy+x+e jdv=0.
| J J | =t J

,

%,
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KonTpoasnas pabora Ne 2. Tnddepeninansybie vpaEHeHHA BEICIIHX IODATKOE

3aganne 1. Hafits 9acTHOE pemenne muueAHOr0 0QHO0POIHOT 0 JHdEPEHIHAIBHOTO VPaBHEHHA

ETOPOr0 IOPAIKA C HOCTOAHHBIMH K03ddHIIHeHTAME, VIORISTEOPSIOIIEe HAYATLHEIM VCIIOBHAM
v —6y'+9v=0,1(0)=3
y'(0)=-5

3anamme 2. Haiitu oDmee pemense THHEHHOT0 HEOAHOPOIHOTO THMdEpEHITHATEHOT O VPAEHEHHA

BETOPOTO MOPAIKA C IOCTOAHHBIMH Ko3dgdHITHenTaMm

y"—6v'+13y=xe

aK
"

Koutpoasuasa padora Ne 3. Cucremer mnddepeHnHaTEHEIX VpaBHEHHI

3aganne 1. Hafiti pemenne cHcTeMBI, VIOEISTEOPAIOIIEE HATAIBHEIM VCIOBHAM

{x' =5x+5y,

et
I
L
H
+
"_I

3apanne 2. Hafith pemenne cHCTeMBI MATPHIHEIM METOIOM
x'=6x—12y—=z,
y'=x—-3y-z.
Z'=—4x+12v+3z
3apanne 3. Hafitu oDmee pemenne cHCTEMEL
’x'=4x—3}'+r:=

v =3x+4v-—e".

KonTpoannan padora Ne 4. Vpaeuenna MaTeMaTHIecKoH GHzuEH

3agamne 1. OnpegenyTs THO VPAEHEHHA H IPHESCTH €T0 K KAHOHHIECKOMY BHIV:
Uy +du, —3u, +2u, +7u, —3u=0.

3aganne 2. Hafith oDImee pemeHne rHNIepOOIHIECKOT0 VPAEHEHHA:

uy, +du, +3u, =0.
3aganmne 3. Hafith obmee pemeHne Napa0oIH9eckoro VPAEHEHHA:

uy, +du, +4u, +u, —2u, =0,

3aganne 4. Hafita 00mee pemenne 3UIHITHYIECKOT 0 VPABHEHHA:

U, +2u, +5u, =0.
3amanne 5. Penmite sagasv Komm 114 BonHoBOro vpaBHeHHE Ha npaso# (Meton Jamambepa):

=, ux0)=111+x"). u(x0)=0.

3agaune 6. PenmiTes mepEvio CMEMIAHHVIO 33039V A4 OOHOPOJHOTO EOJHOEOTO VPAEHEHHA Ha
oTpeske (Metom Pvpre):
u, =u_. xe(02). re(0,)

I

u(x.0)=0, u(x0)=x2-x) u(0.z)=u(2¢)=0
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KonTponsuas padbora Ne 5. [Ipunoxenns cielHansHex GVHEITHI B
MaTeMaTHIeCKOH dHIHKe

3aganne 1. Penmites xpaeevio samasv {upuxie qug vpapuennd Jlammaca B MHIHHOPE:

Au=0, 0=r<2, D<z<l u

_3=4—r‘= O=pr<d

W, ,=0. O<z<l, 4 _ =0, 0=r<l.

Jaganne 2. Penmte kpacevio zagagv Jupuxiae ouq vpaesHennd Jlanmaca  mape:

Au=0, 0<r<2 u

. =3+ 2cos@+6cos’ &

Jaganne 3. Penmte kpacevio zagagy JHpHxiIe 004 VpaEHeHHA | eIEMIOIEIA B KpVTe:

A

~

Au+u=0 0=r<2, u,_1=_c053¢?—5:i113¢?+s:i11¢9_

KouTpoanHEIe BONPOCE! H 33TaHASA [UIH OPOEEIeHHAA NPOMEEYTOYHOH ATTeCTAHHA.
IlpaMepHBI# HepedeHs BEONPOCOE K 33a49eTY M0 JHCOHIUTHHE
«CroenHanbHBIE PA3TETLI MATEMATHKH

JuddepeHunaneHele VpaEHEeHHA [OEPEOI0 NOPAIKA, pPaipelleHHEIE  OTHOCHTEIBHO
npoHzEogHoH. CyinecTEOBaHHE H eQHHCTESHHOCTE PEIIeHHA 3a0a9H KommH.

VpaEHeHHA ¢ pasIeImOIHMHCA IepeMeHHEIMH.

O auopogHEBle VPaEHEHHA IIEPEOTO TOPATKA.

JluHeliHEIe VDaBHEHHA. Y paEHeHHe bepHviimm, PHkKaTH.

VpaeHenue B nonssx guddeperunanax. HAETerpHpvIOmEA MEOEHTETE.

VpapHeHHS IepBOr0 NOPAZKA, HE paspelieHHBIe OTHOCHTeNRHO mnpoHzeogHoi. Ocobmie
pELIEHHA.

[Ipocrefimmie Tunel gHbdepeHIHATEHEIX VPaBHEHHI, He paspelleHHEIX OTHOCHTEIBHO
NPOH3E0JHOH (HEeIOoNHEIE VPpaBHEeHHH).

Jduddepennnansypie VpaBHeHHA BRICIIHX NopAgkoe. Covaan NoHM#eHHA IOpAIKa.
Junetineie guddepeHIHATEHEIE VPABHEHHA I-TO TIOPANKA C IIEpeMeHHBIME Ko3hdHIIHEHTaMH.
Metoa JTarpamsa.
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JIuneiinnie gubdepeHIHaILHEIE VPaEHEHHA N-T0 NOPAKA C MIOCTOAHHEBIME K03 hdHumenTamm.
Metog Fiinepa.

1. IlocTpoenne 0JHOPOJZHOTO MHHEHHOT O VPARHEHHA 0 OVHIAMEHTATEHON CHCTEME PeIIeHHH.
.Ilonm#enne mnopAOKa OJHOPOJHOTO NHHeHHOID VPIBHEHHA NPH IIOMOINH JTHHEHHO

HEe3aEHCHMBIX JaCTHBIX PEIICHHH.

Jlunefinele VpaBEHEHHA ETOPOT 0 MOPATKA C TOCTOAHHBIME K03 dHIHeHTaMH H KoIedaTensHEIe
ABTICHHA.

Kpaeras zagaga gna guddepenunanssoro vpaeHeHHA BToporo nopagka. Pvakmma [ puna.
Hopuansuele cHcTeMsl OOBIKHOBEHHEIX JHDDepeHIIHATLHEIX VPaEHEeHHH NEPEOT0 TOPATIKA.
TeopemMa CVIDECTEOBaHHA H SJHHCTEECHHOCTH.

Ceda3p Me# Iy VPaBHEHHAMH BBICIIET O IOPATKA H cHCcTeMaMH JHG G epeHIIHATEHEIN VDABHESHHIT.
JInuefinele  cHcTeMel gubdepeHIHATEHEIX  VpaBHeHHH. PVHIAMEHTATEHAA MaTPHIA.
Onpegematens Bpouckoro.

. Metog Jfinepa pemenna THHeAHBIX 0OHOPOIHEIX CHCTEM C IOCTOAHHBIMH Ko3hdHIIHeHTAME.
. MaTtpuaueiE  MeTog  pemleHHds IHHeAHBIX OJHOPOJHEIX CHCTEM ¢ IIOCTOSHHEIMH

K03bdHIHEHTAME.

. JIuneiinsle HeogHOpogHble cHcTeMel. MeTon eapHaniy OpoHIBEOIEHOH IOCTOAHHOH.

Metoz Ditnepa pemennd HEOTHOPOIHEIX CHCTEM.

.Hymu pemennfi mHHeAHEIX 0THOPOJHEIX JHO(EpeHIHATEHEX VPAEHEHHH ETOPOTO IIOPAJKA.

Teopema [Itvpaa.

. TeopemMa cpaEHeHHA.

. JIuHeHHEIE CHCTEME] C IEPHOAHIECKHMHE Ko3bdHumerTamm. MynETHIITHKATOPEL
. Teopema 0 IpPHEOZHMMOCTH THHEHHOH CHCTEMEL

. Kpaepan zagaga qna nuueiinoii cucremel. @vaknmg [ puna.

. IlepHogudeckHe peenHs THHEAHBIX CHCTEM.

. Ilonatne muddepeHIIHANEHEIX VPABHEHHT B 9aCTHEIX TpoH3e 0 ue ([IVUIT).

- Knaccunduxanua JJYUII no dopue.

. BEIEO BOTHOEOT O VpaBHEeHHA.

. BEIEOJ VpaEHEHHA TENIOIPOEOJHOCTH.

. Knaccndmramma JVUII 2-ro nopagka mo THmam.

. IlomarHe KpaeBsIX 23039 4014 VPAaBHEHHH MaTeMaTHIECKOH QHIHKH.

. HagansHele u rpaHngHble voIoBHA 418 ocHOBHEIX JIVUII 2-ro mopanka; 1-1, 2-2a u 3-1

KpPaeBEIE 3aJa9H.
33 Kpaeesle 2a7a9n Oes HAYATBHEIX VCIOBHE.

36. Kpaepsle 2aga9n Oes rpaHHYHEBIX VCIIOBHH.

37. Kpaeerle 230398 Ha NOJIVOSCKOHETHOH IPAMOH.
38 Metog Jamambepa pemenns VUL

39 Metog ©vpee pemenns [JVUIL

40. 3aga4a o KoIeDaHHH CTPVHBL.
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41. Vpap"enHe TeNI0NpoEoHOCTH. PVHEITHA TeMIIepaTVPHOT O ETHANHA MTHOESHHOTO TOYeTHOT0
HCTOYHHEA TEIIa.

42 Obmee pemenne 1-# xpaceofi 2aja"ww 414 0JHOMEPHOTO HEOJHOPOIHOT O VPAEHEHHS
TEIONPOEOJHOCTH.

43 ©yugamenTaneHoe pemenne. Odmee pemenne 1-# xpaseoil 2370390 4719 0JHOMEPHOT O
HEeOJHOPOJHOT D VPABHEHHA TEIIONPOEOIHOCTH C HEOJHOPOJHEIMH HATAMBHBIMH VCTIOBHAMH.

44 Pemeuwne momuoi 1-if xpaepoii 2a0a9H 1714 VpAaBHeHHS Teronpoeoguoct. 18, Pemenne
zamaar Komm (022 rpaHHMYHEIX VOIORHE) 1714 VPaEHeHHS TEIIONPOEOHOCTH.

45 Pemenwne 1-fi kpaepofi 230396 Ha DeckoHedH0 NpAMOH 4719 VPAEHEeHHS TeIIOIPOROIHOCTH.

46 Pemenwne 1-fi xpacpofi 220396 Ha TOIVOSCKOHMETHOH OpavMoli O19 VPABRHEHHA
TEIUIONPOEOJHOCTH.

47 Murterpan [Tvaccona.

48 TlocTaMOBKM KpacBRIX 22039 O19 VPABHEHHEH 3IMHOTHYIecKoro THna. [IpuMepsr.

49 Jaxousr Pyvpre.

50. Vpaepuenue Jlannaca B nongpHOd, THIHEIpHYecKOH, chepHYeckof cCHCTeMaX KOOPIHHAT.

7.4. MeToaunyeckue MaTtepuasnbl, onpeaensiiowime npoueanypbl oueHUMBaHUA 3HaAHUM,
YMEHMUHW U HaBbIKOB, U ONbITa AEeATEJIbLHOCTU, XapaKTepusylowwmux 3Tanbl (popMupoBaHusa
KOMMNeTeHUuUNn

Tpebopannsa K KOHTpoaLHOHE padoTe

Kontponenas pabota — cpeacTEO0 IpOBEpKH VMEeHHH NPHMEHSATE NOTVICHHEIE 3HAHHA 114
peIleHHs 33739 ONpPeJeIeHHOT 0 THIIA II0 TEME HIH pasgeny.

Kontpomsnas paboTa mnpencTaemser coOoll OOWH HI BHOOE CAMOCTOATEIBHOH paOOTHI
oovagarommxca. [lo cyTH — 3T0 HIIOXeHHEe OTESTOE HA ONpefelIcHHEIE TEOPETHISCKHE BONPOCH II0
veOHOH JHCUHIINHE, 3 TAKKE PellcHHE IPaKTHIeCKHX 231349, KoHTpoIbHEIE IPOBOSATCA 414 TOTO,
9TODEI PA3EHTE V 0OVIANNIMNCA CIOCODHOCTH K AHATHIV HAVIHOH M vaeOHOH MHTepaTvphl, VMEHHE
0000MmMATE, CHCTEMATHIHPOBAT: H OLICHHEATH NPAKTHYECKHH H HAVIHBI MAaTepHAN, VEDPEIIATh
HAELIKH OBJI3JeHHA NOHATHAMH ONpeIeTeHHOR HAVEH H T.1.

Ilpu ouenxe KOHTPONEHOH pa0OTEl MNPENOJABATENs PVEOBOACTEVETCA CHISIVIOLIHME
KPHTEPHAMH:

- paboTa OBLIA BEIIIONHEHA ABTOPOM CaMOCTOATEIBHO;

- obvHarommfica mogoOpan SOCTATOYHEIN CHHCOK JAHTEPATVPEL, KOTOPEIH HeoOXomuM oid
OCMBIC/IEHHA TeMEl KOHTPOIEHOH paboTsl;

-  dBTOp CVMEI COCTABHTEL JIOTHYECKH OOOCHOBAHHEIH INIaH, KOTOPBIl COOTEEICTEVET
MOCTABISHHEIM 33839aM H chOpMVIHPOBAHHOH I1eMH;

- 00VHaomEicA IpoaHATHIHPOEAI MATEPHA;

- 0OVHARIHACA CVMET 000CHOBATE CEOK TOYKY 3PEHHA;

- KOHTpOIBHAA padoTa odOpMISHA B COOTESTCTEHE C TPEOOBaHHAMH;

-  ABTOp SalHTHJI KOHTPOABHVIO paboTy H VCHOENHO OTEETHI Ha EBECE BONPOCEH
MIDETIOJAEATETA.

31/44



K OHTpOIBEHAA paloTa, ERINIOAHSHHAA HeDpeXHO, D3 COWIFIeHHA NPaBHI, NpeIbABTACMELN K
ee odOpPMICHHE), BOIEpamaeTcd Oe2 IPOBEPEH C VEKazaHMeM IOpPHYHH, KOTOpPEIE OOBOIATCA IO
obyvgatomeroca. B 3ToM cIyvdae KOMTPOIRHAS paboTa BEIIOMHASTCE IOBTODHO.

Bapuant xonTponsmof paboTEI BEIZASTCA B COOTESTCTEHH C IOPATKOBEIM HOMEPOM B CIIHCKE
CTVIEHTOE.

KpHTepHH olleHKH 3HAHHA OPH HANHCAHHH KOHTPOILHOE padoTel

O1MeTEa  «OTAHYHOY»  BEICTABASeTCH  0O0VHAOINeMVCH, IIOKAZABINEMY BCECTOPOHHEE,
CHCTEMATHIHPOBAHHEIE, TIVOOKHE 3HAHHA BONPOCOE KOHTPOIBHOH paboTel H VMeHHe VEEpEeHHO
NPHMEHATE HX Ha IPakTHEE IpH pPeIfHHH KOHEPETHRIX 337039, CEODOOHOE H MPaBHIRHOE
0D0OCHOBAHNE NPHHATEIN PEIIeHHE.

O TMeTEA «XOpOMIO» BERICTABAAeTCA OOVIalOmeMyed, e©cIH OH TEEpO0 3HAST MATEpHAa,
TpPaMOTHO H I0 CYIIECTEY HIIATAST €0, VMEST NPHMEHATE NOIVISHHEIE 3HAHHA Ha NPAaKTHEE, HO
OONVCKAST B OTEESTIE HIH B PEIIEHHH 33039 HEKOTOPEIE HETOYHOCTH, KOTOPEIE MOMET VCIPAHHTE C
MOMOIOEEY JOIMOMHHTEIEHEX EOIPOCOE IPEI0JABATELA.

O1MeTEa «VIOBRIETEOPHTENLHO ERICTABIIASTCA obygaromenMyes, MOKAZARIMIEMY
(dparMeHTapHBIH, pPaspOSHEHHEIN XapakTep 3HAHWE, HeJOCTATOYHO IPABHIBHBEIE GOpPMYIHPOBKH
DAZ0BRIX TIOHATHI, HAPVIIEHHA JOTHYSCKOH MOCTSI0BATENRHOCTH B HIIOMEHHH OPOTPAaMMHOTO
MaTepHadad, HO OpH 3TOM O0H BIAJEeT OCHOBHBIMH IMOHSTHAMH BRIHOCHMEIX Ha KOHTPOIBHVED paboTy
TeM, HeoDXOTHMMEIME 0014 JadkHeHAmero o0VIeHHS M MOMeT NPHMEHATh IOMVISHHBIE 3HAHHA 10
00pasy B CTAHJAPTHOH CHTVAITHH.

OTMeTEa «HEeVIDEISTEOPHTENRHO» BRICTARIAETCE O0OVIAIINEMYCH, KOTOPRIA He 3HAeT
Domemiell 9acTH OCHOBHOTO COJEPAHHSA BRIHOCHMEIN HA EOHTPONBHVED paboTV BOMpPOCOB TeM
OHCITHILIHHEL, O0NVCEKAET IPYVOBIE OMMOKH B GQOPMYVIHPOEKAY OCHOBHBIN TOHATHH H HE VMEET
HCIIOILZ0EATE IOIVIEHHEIE SHAHMA.

Tpeboeanns k HanacanHw pedepaTta

Pedepar — OOVET CaMOCTOSTEIEHOH padoTel 0OVIAROINET OCH, eICTARIAIOIHE co0ol
£3VIETATOE HHINEHIVATEHOH Vv9eOHO-HCOIeIOoBATEIRCKOR

KDATKOE HITOECHHC COOCPMEAHHA H

JeATeIEHOCTH. AETOp PAacKpBIEAeT CVIE HCCAeIVeMoH NpoOIeMbl, NTPHEOIHT PAXTHYHEIE TOHYKH

FPEHHA, 4 TARCKE CcOOCTEEHHEIE E3TIAOEI HA HEE.
OE3aH III0 TJIaBand. OJcaan. Iaparpaanil H BEIHOTYATE

3aBHCHMOCTH 0T TeMAaTHKH pedepaTa K HeMV MOTVT OBTH 0dOpPMISHBI IPHIOKEHHA, COAepKalHe
JOKVMEHTEI, HIUTFOCTPAIIHH, TAOIHIIEL, CXeMEl H T 1.

Kputepun onenneannna pedepara:

OTMmeTka «OTNHYHO» BHINOAHEHE! BCe TPeOOBAHHA K HANHCAHHIO H sammTe pedeparta:
0003HaYeHa MpPo0OIeMa H 0DOCHOBAaHA €€ aKTVAILHOCTh, COENaH KPAaTKHIl aHAIH3 PaxIHYHBIX TOYeK
3peHHAd Ha PAcCMATPHEBAEMVID MPOOIeMy H JIOTHYHO H3I0KEHAd COOCTBEHHAd IIO3HITHA,
chOpMYIHPOEBAHEI BEEIBOJEL, TEMA PacKpBITA MOMHOCTEED, BEIAEPKAH 00BEM, CODIOAEHEl TpeDoBaHHA
K BHEMHeMY 0(GOpMIeHHID, JaHBl NPAaBHIBHEIE OTEETHl Ha JOIMOIHHTENLHEIE BOMPOCEL

Ot1meTra «xopomo» - OCHOBHEBIE TpeDoBaHHA K pedepaTv H ero 3aIUHTE BRINOMHEHEL, HO IIPH
3TOM JONVINEHBEI HEZO9ETEl. B 9acTHOCTH, HMEKOTCA HETOYHOCTH B HYIOKEHHH MaTepHala,
OTCVICTEVET JI0THYecKad MOCIEJOBATENRHOCT:E B CVAJEHHAX, He BHOEpXKAH o00BéM pedeparta,
HMEITCA VIOVIIEeHHA B 0QOpMISHHH, He JONVCKAeT CVINeCTEEHHBIX HEeTOYHOCTeH B OTBETe Ha
JOMOMHHTEIBHEIH BOIIPOC.
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OTMeTKa «VIOBISTEOPHTENRHO» - HMEIOTCA CVIIECTEEHHEIE OTCTVIUIEHHA OT TpeDOBaHHI K
pedepuporaumo. B macTHoCcTH, TeMA OCEEINEHA ML 93CcTHIHO, JONVINEHE! DakTHYIeCKHE OMHOKH B
cogep#anuH pedepaTa HIIH IPH OTEETE Ha JOIOIHHTENLHEIE EONPOCEH], BO EPEMA 3alHTEL OTCVICTBVET
EBIEOS.

OTMeTKa «HEVIOBNETEODHTEIBHO» - TeMma pedepaTa He packpslTa, O0OHAPVEHEBASTCH
CVIIECTEEHHOE HEIOHHMAaHHE IIPOOIeMEL.

Tpeboeanns Kk BEINOIHEHHIO TECTOBOIO 3aJAHAA

Tect — cucTeMa CTaHZapTHIHPOBAHHBIX 33JaHHH, NO3BOAMOMAT ABTOMATHIHPOEBATEH
NpoLeIvVpy H3MepeHHA VPOEHA 3HAHHA H VMeHHH 00Vgarmerocs.

B TecToBBIX 3373HHAX HCIONE3VIOTCA S€THIPE THIIA EOIPOCOE!

- zakpeiTas QopMa — HaHOONee pacHpocTpaHeHHad (opMa H NOpPegIarasT HECKOMIBKD
AMBTEPHATHEHEIX OTEETOE Ha NOCTABIeHHEIH Bompoc. Hampuwep, o0vIarmemMycd 3aJaeTcd BONpOC,

TpeOVIOINHI ANETEPHATHEHOLO OTBETA Oy HIH «HET), «ABLASTCH HIH «HE ABLASTCE. «O0THOCHTCH
HIH He OTHOCHTCS» H T.I. TecTOROe 2aJaHHe, COTepiKAlles BONPOC B 2aKpHIToH dopMe, BEIFOTIET B

cebd OOMH HIH HECKONBKO IPABHIBHEIX OTEETOE H HHOIJA HA3LIBAaeTCA BRIOOPOYHEBIM ZaJaHHEM.
JaxpeiTad GopMa BONPOCOE HCOONBIVETCA TAIGKE B TECTAX-340a94dX C BEIOOPOIHEIMH OTEETaMH. B
TECTOBOM 2aJaHHH B 3TOM CiIviae copMyIHPOEAaHEI VCIOBHE 33Ja9H H BECE HEOOX0ZHMEIE HCXOIHEIS
JaHHEBIE, 3 B OTEETaX NPEICTABISHBl HECKOIBKO BAPHAHTOE PesVILTATA PEINeHHA B GHCIOBOM HIH
bvkeenmoM Buge. O0vgarommiicd Jom#HeH pemmTh 23739V H I0Ka2aTh, KAKOH W2 NpeacTaBIeHHEIX
OTEETOE OH IIOIVIHI;

-  OTEpHITas QopMa — BOIPOC B OTKPEITOH dopMe IpeacTaBndeT coboil VIBEp#geHHE,
KOTOpoe HeoOXoguMo ZomomHuTs. [lannas dopMa Mo#eT DBITH NPeACTABICHA B TECTOEOM 3aJaHHH,
HANPHMED, B BHIAE CIOBECHOTO TeKcTa, GopMyiasl (VpaBHeHH), rpadHKa, B KOTODBEIX HPONVINEHEL
CVINeCTEEHHEIE COCTABMMIONINE - SACTH CA0BA MM OVEEBEL, VCIOBHEIE 0D02HAYeHHSE, NMHHHH IIH
Hz0DpaKeHHd 30eMeHTOR cxeMmbl M rpadmixa Ob0v=arommuifics JooxeH II0 NaMITH ECTABHTE
COOTEETCTEVIOMINE 3JIEMEHTEL B VEA2aHHEIE MECTa («IIpOIIy KM );

- VCTAHOEJSHHE COOTESTCTEHA— B JAHHOM CIvIae 0DVIAIIIeMyCa IpPeaIaraT J8a CIIHCKA,
MEEIV 3IeMeHTAMH KOTOPEIX CIeIVeT VCTAHOEHTE COOTEETCTEHE]

VCTAHOENEHHE IOCIEIOBATENBHOCTH — IPESIQIaraeT HeoDXOJHMOCTE  VCTAHOEHTE
NPaEHALHVED NOCIeI0BATAIEHOCTE NPEITaraeMoro CIIHCKA C/I0B MM dpas.

Tectel crpynnHpoRaHE! 0 TeMaM. KoIH9ecTEO TECTOBRX EONPOCOE B PAsfele PasmigHo, IT0
0OVCIOBIEHO 0DBEMOM H2VIAEMOT0 MATEPHATIA ¥ 88 TPVI0SMEOCTEED.

@ opMYIHPORKH BONPOCOE NOCTPOSHE! II0 CIEIVEOIIHM OCHOBHEIM IPHHITHIIAM:

BrIOpaTh BepHBIE BAPHAHTEI OTBETA.

B nveEKTe DnpHEeIeHE! KOHKPETHEIE EBONPOCH M BapHAHTE OTBeToB. ObDyvgamomenmves
MpeqIaraeTcd BERIOpaTh HOMED NMPAEMIRHOTO OTEETA W3 NPEIIaraeMbly BAPHAHTOE [IpH 3ToM cuemveT
VHecThk BAKHOE TpeDOBaHHe: B OTESTAX K 23J3aHHID 0DS23TelsHO JO/THEeH OLITH BepHEIN OTEST H OH
JO/DHEeH DEITE TOMBEC OJHH.

Obygaronmiiics Jomxen BRIOPATE BEepHEIT OTEET HA NOCTABNEHHEIH BONPOC H CEEPHTE €TI0 C
NpPaBHILHEM OTESTOM, KOTOPEIT JaeTcd B KOHIIE.

Kpurepnn onenxn 3HaHA# NPH OpOEeJeHHH TECTHPOEAHAN

OTMeTKa «0TIHYHOY» BBICTABASTCA NPH VCIOBHH NPABHIBHOTO OTESTAa HE MeHee 3eM 85%
TeCTOBRIX 33, JaHHI;

OTMeTKa «X0pOMIO» BEICTABMASTCA HPH VCIOBHH NPaBHIBHOTO OTEETAa He MeHee ZeM /0 %
TeCTOBRIX 33, JaHHI;

OTMeTEa «VIOBISTEOPHTENEHOY BERICTAB/IASTCA IIPH VCIOBHH IPAEHILHOIO OTEETA HE MeHee
50 %;

OTMeTra «HeyIORISTEOPHTAIEHOY BEICTABIASTCE NPH VCIOBHH IIPABHILHOIO OTEETA MeHee
gen Ha 30 % TecToBRIX 3aJaHMi.

PeawmeTaTel TeKVIDEro KOHTPOMXA MCIOMBIVIOTCE NPH OPOBSISHHWH NPOME#VTOTHOH
ATTECTAIHH.
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Tpeboeanns k mpoBeseHH0 3a49eTa

3ageT — dopMa OPOREPKM IHAHHE, VMeHHH M HARRIKOE, MPHOOPETEHHELIN QOVIAKIIHMHCT B
NpoLecce VCEOSHHA VIeOHOTO MATepHATA JTeKIHOHHEIX, IPAKTHYECKHY H CEMHHAPCKHX 3aHATHH IO
OHCLHILIHHE.

Kputepun onenxn 3nannil Ha 3a4eTe:

JageT MOXKeT NpOBOOHTECA B hopMe VCTHOTO ONPOCAa HMIIH II0 BOMNPOCAM, ¢ IpeJBapHTensHOH
MOArOTOEKOH MM 0e3 MOArOTOEKH, 10 VCMOTPEHHIO NIPEN0JABaTeTd.

Bonpoce vreep:#garwTca Ha 3aceJaHHH Kadegpsl H NOANHCEBAKTCA 33aBeqVIOIMHM KadeIpoi.
[IpenogasaTens MoOkeT NPOCTABHTE 3a9eT Oe3 ONpPOCAa HIH CODECEJOBAHHA TeM CTVAEHTAM, KOTOPBIE
AKTHEHO VIACTEOBAIH B CEMHHAPCKHX 3aHATHAN.

Ilkana oUeHHBaHHA: JEVXOATBHAA INKada — HE 339TeH0 (He BEINOIHEHO), 3a9TeH0
(BBITIONHEHD).

Ouenka «3a49TeHO)» CTABATCA 00VIAIOMEMYCH, OTEET KOTOPOTO CEHAETENBECTEVET:

- 0 MOMHOM 2HaHHH MAaTEPHATA 10 IPOorpaMMe;

- 0 3HAHHH PEKOMEHI0BAHHOH THTEPATVPEL,

- 0 3HAHHH KOHLENTVAIEHO-TIOHATHHHOTD aNNapaTa BCero KVpca H IPHHHMABNINE aKTHEHOE
VHIACTHA HA CEMHHAPCKHX 2aHATHAX, d TAKCKE COTEPAMT B II&T0M NPABHIEHOE H apTVMEHTHPOEAHHOE
H3T0#EHHE MaTepPHATA.

Ouenka «He 3a9TeHO» CTABATCA OOVIAKIIEMVCH, HMEHIIEMY CVIDECTEEHHEIE IIpoOeIs
B 3HAHHH OCHOBHOTO MATepHala II0 MPOorpaMMe, a TAKKE JONVCTHEIIEMY IPHHIHIHAILHEIE OIIHOKH
OpH HATOXKEHHH MaTepHaTa.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

519.86(07) M 22 Mamapanuesa, J1.H. (Mankonckun
rocyAapCTBEHHbIN TEXHONOrMYECKUA YHUBEPCUTET).
Oby4yeHne maTemMaTnyeckum Mmetogam obpaboTkum
3KCMepUMEHTasIbHbIX AAaHHbIX B PYC/I€ KOMMNETEHTHOCTHOI0O
noaxona : yyebHoe nocobue / J1.H. Mamapanuesa, .M.
XakoHoBa. - Mankon : KyyepeHko B.O., 2018. - 100 c. -
Mpun.: C. 81-100. - 36 HE MI'TY. -
URL:http://lib.mkgtu.ru:8002/libdata.php?id=2100048763. -
Pexxum poctyna: peructpaums B 3UOC. - bubnuorp.: C.
79-80 (21 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100048763

MaTemaTnyecknnm aHanus. MeToamnyeckne pekomeHgaumm no
n3yyeHunto oHNnanH-kypca / Coct. Aémuna T.U., LLieBskoBa
0.M., Yysako E.B. - Mankon: UM "Ky4epeHko B.O., 2023. - 58 c.

http://lib.mkgtu.ru:8002/libdata.php?id=00068362&DOK=0C
7028&BASE=000001

NnHenHaa anrebpa n aHannTN4eCcKasa reomeTpus.
MeToaunyeckne pekoMeHgauMm No U3y4eHno OHNanH-Kypca /
CocT. bepaHokos M.K., émunnHa T.U., KysbmeHko H.A.,
LLlessikoa O.1., XakoHoBa W.M. - Mankon: UMM "Ky4yepeHko
B.O., 2023. - 64 c.

http://lib.mkgtu.ru:8002/libdata.php?id=00068361&DOK=0C
702A&BASE=000001

MaTeMaTn4ecknm aHaauns : OHJIAaNH-KYpPC : NEKTOPUYM : CanT /
OemuHa T.U., WeBsakosa O.I1., Yysko E.b. - Mankon, 2020. -
36 yacos. - URL

https://www.lektorium.tv/matematicheskij-analiz

NnHenHaa anrebpa n aHanUTNYECKasa reoMeTpus : OHNalH-
KypcC : nektopuym : cant / begaHokos M.K., XakoHoBa .M.,
Ky3bmeHKo H.A. - Mankon, 2020. - 36 4acos. -

https://www.lektorium.tv/linear-algebra

Masnywkos, .B. OCHOBbI BbICLLEN MAaTEMATUKK U
MaTeMaTUYeCKON CTaTUCTUKK : y4ebHuK / Masnywkos U.B. -
Mocksa : T90TAP-Megua, 2012. - 432 c. - 9bC KoHcynbTaHT
cTyneHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970415771.html
. - Pexxum gocTtyna: no nognucke. - ISBN 978-5-9704-1577-1

https://www.studentlibrary.ru/book/ISBN9785970415771.html

517(075.8) K 93 Kypc BbicLLe 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:8002/libdata.php?id=2000047917

517(075.8) K 93 Kypc BbiCcLLe MaTeMaTukn. B2 4. 4. 2 :
yyebHuk / M.K. begaHokoB [u gp.]. - Mankon : Marapun O.T.,
2013.-279 c. - 36 HB MITY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047918. - Pexxum
[oCTyna: A5t aBTOPM3MPOBaHHbIX Nob3oBaTesent. - Mpun.:
C. 270-273. - bubnuorp.: c. 274-278 (41 Ha3B.). - ISBN
978-5-91692-191-5

http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

8.2. lononHuTesIbHaA nurtepaTtypa

Ha3sBaHue

CcblniKa

Nypbe, WU. T'. Bbicluaa maTemMaTuKa. [MpakTuUKyMm : y4ebHoe
nocobue / U. T. Jlypbe, T. M. ®yHTMKOBa. — MOCKBa :
By3soBckun yyebHumk : UH®PA-M, 2023. — 160 c. - ISBN
978-5-9558-0281-7. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1988445

https://znanium.ru/catalog/document?id=427407

LLinnayes, B. C. 3aga4yHuK Mo BbICLLUEN MaTeMaTuUKe : yyebHoe
nocobwue / B. C. lUunayes. — 10-e n3a., ctep. — MockBa :
NH®PA-M, 2024. — 304 c. — (Bbicluee obpasoBaHue). - ISBN
978-5-16-010071-5. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2124772

https://znanium.ru/catalog/document?id=438196

LLinnayes, B. C. Bbicliasi MaTemMaTuKa : y4ebHuk / B. C.
LLinnayes. — MockBa : UHDPA-M, 2024. — 479 c. — (Bbicwwee
obpa3zoBaHue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085943

https://znanium.ru/catalog/document?id=432301

MaTemaTuka B NnpuMepax 1 3agadvax : y4yebHoe nocobue /

http://znanium.com/catalog/document?id=359529
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HasBaHue CcblsIKa

N.H. XKypbeHko, O.M. [lerTapéea, I.A. HukoHoBa [un ap.]. -
MockBa : UHOPA-M, 2020. - 372 c. - 9bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=359529. - Pexxum
JocTtyna: no nognucke. - ISBN 978-5-16-011256-5. - ISBN
978-5-16-102288-7

8.3. NHPOpPMaALMOHHO-TEIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

Znanium.com. ba3oBas KONNEKLUUS : SSIEKTPOHHO-6MbnoTevyHasa cuctema : cant / 000 "Hay4yHo-
nsgatenbckuinm ueHTp UHgpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHunsa: 06.06.2019). - Pexxmm gocTyna: oJasa 3aperucTtpup. nosib3oBaTesien. - TEKCT:
3/1eKTPOHHbIN. PoHA DBC hopMUpyeTcs C y4eTOM BCEX U3MEHEeHUI obpa3oBaTesbHbIX CTaHOAPTOB U
BKJ/It0OYaeT y4ebHunku, y4ebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTauunm,
3HUMKIONeann, CNoBapu U CNpaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMAaTUBHbIE [OKYMEHThI,
crneuvanbHble Nepuoanyeckmne n3gaHua n n3gaHus, BbiNnycKaeMble n3pgaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ HaunoHanbHasa anekTpoHHaa 6bubnmnoteka (HIB) : henepanbHasn
rocygapcTBeHHas MHoOpMaLMOHHaa cucTtema : canT / MMHNCTEPCTBO KynbTypbl Poccuinckom
®epnepaumn, Poccuiickas rocyfapcteeHHas bubnunoreka. - Mocksa, 2004 - - URL: https://H36.pd/. -
Pexxum gocTtyna: Ansa 3aperncTpmp. nojib3oBatesien. - TeKCT: 31eKTPOHHLIA. HIb - npoekT
Poccuiickonm rocypapcTBeHHon 6ubnnotekun. HaumHasa ¢ 2004 r. MNMpoekT HaunoHanbHas
3NeKTpOoHHasa bubnmnoteka (HIB) paspabaTbiBaeTcs BeAYLLMMU POCCUMACKUMUN BnbnnoTekamm npum
nopnepxke MuHucTepcTBa KynbTypbl Poccninckon ®epepaunmn. OcHoBHasa uenb HIB - obecneyunTb
cBob6oAHbIN OOCTYN rpakaaHam Poccmnnckon ®depgepaumnm Ko BCEM U3[aHHbIM, N34aBAaEMbIM U
XpPaHAWMMCA B QOHAAX POCCUNCKUX BNBANOTEK N3OaHUSAM U Hay4YHbIM paboTaM, - OT KHUXKHbIX
MaMATHMKOB NCTOPUM U KYJIbTYpPbl, 40 HOBENLIMX aBTOPCKUX NMpon3BeneHnii. B HacTosLee BpeMs
npoekT H3b BktoyaeT 6onee 1.660.000 31eKTPOHHLIX KHUT, 6osiee 33.000.000 3anncen KaTa oros.
https://H36.pch/ IPRBooks. ba3oBas kKonnekums : 31eKTPoHHO-6nbnmoteyHaa cncrtema : cant /
O6LwecTBO C OrpaHNYeHHOM OTBETCTBEHHOCTLIO KoMnaHua "An M Ap Meaua". - CapaTtos, 2010 - . -
URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: Ang 3aperucrtpup. nonb3oBaTenen. -
TeKCT 2/IeKTPOHHbLIN. ABNAETCHA pacnpocTpaHeHHbIM 06pa3oBaTesibHbIM 3/IEKTPOHHbLIM PECYypCcoM ANS
BbICLUMX U CpefHUX CreunanbHbiX y4ebHbiX 3aBeAeHU, Hay4YHO-UCCea0BaTeIbCKUX MHCTUTYTOB,
ny6anyHeix 6ubnuoTek, npruobpeTatownx KOPnopaTUBHbLIN AOCTYN A8 CBOMX 0Byvatowmxcs,
npenopaBaTenen n 17.4. 9bC BkAtoYaeT y4ebHYO U Hay4YHYIO nTepaTypy NO HaNpaBJ/IEHNAM
MoAroTOBKW BbICLLEro N cpeaHero npodeccruoHanbHoro obpasosaHus.
http://www.iprbookshop.ru/586.html eLIBRARY.RU. : Hay4Hasa anekTpoHHasa bubnmnoTeka : canT. -
MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum gocrtyna: ansa saperucrpup.
rnonb3oBaTenen. - TeKCT: 31eKTPOHHbIN. MNnatdopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no
MHMUMaTmBe Poccminckoro oHaa yHOaMeHTa lbHbIX UccrenoBaHun ana obecnevyeHns poCcCUNCKUM
y4eHbIM 3JIeKTPOHHOro J0CTyrna K BeAyLUM MHOCTPaHHbIM Hay4HbIM nsgaHmam. C 2005 roga
eLIBRARY.RU Ha4vana paboTy € pyCcCKOA3bIYHbIMU NY6ANKaLNUAMU N HbIHE SIBASIeTCS BeayLuen
9NEeKTPOHHON BNUBANOTEKON HayHYHON NMEPUOLNKIM Ha PYCCKOM f3bIKE B MUpeE.
https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4YHas 3neKkTpoHHas bubnnoTteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum pocTyna: gnsa saperncTpup.
nofib3oBaTesien. - TeKCT: 3N1eKTPOHHLIN. KnbepJleHnHka - 3To Hay4YHasa 31eKTpoHHas bubnunoTteka,
MoCTpoeHHas Ha NapagurMe oTKpbITON Haykn (Open Science), OCHOBHbLIMUK 3ada4aMu KOTOPON
ABMSETCA MONYNApU3auns HaykKn U Hay4YHOM AeATEeNbHOCTN, 06LWECTBEHHbLIN KOHTPOJIb KayecTBa
Hay4HbIX NyBANKaunn, pa3BNTUE MEXONCUUMINHAPHBLIX NCCIef0BaHNN, COBPEMEHHOIO MHCTUTYTA
Hay4YHOW peueH3nmn, NoBbILLEeHNEe ULNTUPYEMOCTUN POCCUNCKON HAYKN N MOCTPOEHMNE NHPPaCTPYKTYpPbI
3HaHMR. https://cyberleninka.ru/ Nepunoanyvyeckne nsgaHnUsa OOCTYMHbIE 0OyYatoWNUMCS U
coTpyaHunkam ®ro0y BO MI'TY no nognmncke n Ha 0OCHOBaAHUN KOHTPAKTOB U JIMLLEH3UOHHbIX
cornaweHun. /index.php/resursy/37-periodicheskie-izdaniya IPRBooks. ba3zoBas kKonnekuyus :
3NeKTPOHHO-bnbnnoTeyHasa cuctema : cant / O6LWECTBO C OrpaHNYEHHON OTBETCTBEHHOCTbIO
KomnaHusa "An Nu Ap Meauna". - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html -
Pexxum gocTtyna: Ansa 3aperncTpup. nojibdoBatesien. - TeKCT 2/IEKTPOHHbLIN. ABNaeTcs
pacnpocTpaHeHHbIM 06pa3oBaTeibHbLIM /IEKTPOHHbLIM PECYPCOM A1 BbICLUNX U CPEAHUX
cneumanbHbiX y4ebHbIX 3aBefieHNN, HayYHO-UCCen0BaTENbCKNX MHCTUTYTOB, NyBANYHbIX
6rnbnnoTek, NpnobpeTatowMx KOPNOpaTUBHLIA AOCTYN A5 CBOMX 06y4aloLNXCs, npenogaBaTenein u
T.4. 9BC BkAtoYaeT y4ebHy0 1 Hay4YHY0 MMTepaTypy NO HanpaB/ieHNAM NOAOTOBKUN BbICLLErO U
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cpefHero npogeccmoHanbHoOro obpasosaHus. http://www.iprbookshop.ru/586.html Znanium.com.
Ba3oBasa Konnekums : aNeKTPoHHO-6ubnmoTeyHas cnctema : cant / OO0 "Hay4dyHo-n3gatenbCKui
ueHTp NMHdpa-M". - Mocksa, 2011 - - URL: http://znanium.com/catalog (nata obHoBneHuUS:
06.06.2019). - Pexxum gocTtyna: O 3aperucTpump. nosib3oBaTesien. - TEKCT: 3NIEKTPOHHbIN. POHA
3bC chopmMupyeTCcsa € y4eToM BCeX M3MeHeHnn obpa3oBaTefibHbIX CTaHAAPTOB U BK/OYaeT
y4ebHuKN, y4yebHsble nocobusa, YMK, moHorpacduu, asTopedepaThl, guccepraumn, sHLMKAONeAnn,
CNOBapu N CNPaBOYHUKMN, 3aKOHOAATEeNbHO-HOPMATUBHbIE AOKYMEHTbI, CNeuunanbHble
nepuognyeckmne n3gaHua n U3gaHus, BolMyCcKaeMble n3gatesnbCTBaMu By30B.
http://znanium.com/catalog/ HaunoHanbHasg anekTpoHHaa 6ubnnoteka (HIB) : hepepanbHas
rocygapcTBeHHas UHMOPMaLMOHHaa CucTema : CanT / MMHNCTEPCTBO KyNnbTypbl Poccuinckom
depepaumn, Poccuinckas rocygapcrteeHHas 6ubnunoreka. - Mocksa, 2004 - - URL: https://H36.pdy/. -
Pe>xnum gocTtyna: onsa sapernucTpup. nosibdoBaTesien. - TeKCT: 3/1eKTPOHHbIN. HIB - npoekT
Poccuiickonm rocypapcTBeHHon 6ubnnoTekun. HaumHasa ¢ 2004 r. MNMpoekT HaunoHanbHas
351eKTpOHHaa 6ubnmnoteka (HOB) pa3pabaTbiBaeTcsa BeOyLLMMU POCCUMNCKMMN Bubnmnotekamm npu
noaaep>xke MnHncTepcTBa KynbTypbl Poccuinckon depepaunn. OcHoBHasa uenb H3b - obecneunTb
cBob6OAHbIN OOCTYN rpakaaHam Poccunnckon depgepaumnm Ko BCEM N3OaHHbIM, N30AaBAaEMbIM U
XpaHAWMMCA B hoHAAX POCCUNCKNX BNBNmMoTek n3gaHnsam n Hay4HoiM pabotam, - OT KHUXKHbIX
NamMATHUKOB UCTOPUU N KYNbTYypbl, O HOBENLLNX aBTOPCKUX Npomn3BeaeHU. B HacTosLee BpeMs
npoekT H3b BktoyaeT 60nee 1.660.000 anekKTpoHHbIX KHUT, 6onee 33.000.000 3anuncen KaTasnoros.
https://H36.pd/
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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 wv3yyvyeHUs MaTemMaTuUKM obydalolemycs npeasaraetcs MpocayllaTh KypC JIEKUMA W MNOCETUTb MNpPaKTUYEeCKMe 3aHATUus.
JIeKUMOHHbIE 3aHATUA WUMEKT UeNblo W3I0XKUTb U3yYaeMblid MaTepuan, cooblnuTb CUCTEMY OMpeAesieHHbIX 3HaHWN, OPUEHTUMPOBAHHLIX Ha
cneundguky npodeccnoHasbHON MOAroToBKM 6akanaBpoB. Ha npakTUYecKux 3aHATUSX MpeanonaraeTcs pelleHue MpakTUYeckux 3aaad,
(hopMMpOBaHME HABbLIKOB AENCTBUIA MO 3aAaHHbIM aJirOPUTMaM MOCTPOEHUS MaTeMaTU4YeCcKMX Mofdefieln uccrenyembiX MNpoLeccoB U yMeHUi
KOHCTPYMPOBATb CAaMOCTOSATENIbHO MOZIeNu, OTpa)katollne CyTh ABAEHUN U MPOLIECCOB peasbHOM AeNCTBUTENbLHOCTU, 00Y4YnUTb YMEHUsM Co30aBaTh
CaMOCTOATENbHO a/IFOPUTMbI peLleHns NpakTuyecknx 3agay. CaMmoctosaTeNlbHasA paboTa BkAOYaeT B cebs CaMOKOHTPOJIb 3HAHWN, NOJIyYEHHbIX Ha
JIEKUMOHHbBIX U MNPaKTUYECKMX 3aHATUSAX, AOMALLHSS NOArOTOBKA K NPeaCcTOosAWMM NPakTUYeCcKUM 3aHATUAM, KOJIJTIOKBMYMaM, BOCNpou3BegeHne no
namMaTun onpeneneHnin, GopMyIMPOBOK TEOPEM, BbIBOLOB, CAMOCTOATESNbHbIA MOUCK B AOMOJIHUTENLHON NnTepaType UHGopMaumm, Heobxoanmoim
[ yCNewHoro oCBOeHus pasaena.

OnuvcaHne nocsienoBaTesibHOCTU AencTBUY obyvaroLierocs

Mocne nsy4veHuns onpeueneHHoPl TE€Mbl Ha NeEKUNOHHOM 3aHATUN N pelleHnA A0CTaTO4YHOIro KoJ1IM4eCTBa NPakKTNHeCKUX 3agay peKoMeHaAyeTCA
BOCMPOM3BECTM MO NaMATW onpefenieHns, BbiBOAbl, (POPMYJSIMPOBKUM U [dOKas3aTenbCTBa TeopeM. B cnyvae HeobxoAMMOCTM Hado ele pa3
pa3o6paTbc9| B MaTepuane nekunn, pasblCKaTb N YCBOUTb AOMOJIHNWTEJIbHbIE CBEAEHNA N3 APYTNX NCTOYHUKOB, peKOMeEHAO0BaHHbIX NMpenoaaBaTesieMm,
pewnTb pag 3aga\d.

NHorga HegoCTaTOYHOCTb YCBOEHUS TOro UM MHOTO BOMPOCA BhIACHAGTCS TOMbLKO NPU U3yYeHUW danbHelllero Mmatepuana. B aTom cnyyae
peKoOMeHAyeTCs BEPHYTbCA Ha3a U MOBTOPUTb MJIOXO M3YYEeHHbIN pa3aen.

Ba)KHbIM KpUTEPMEM YCBOEHUSA TEOPUMN SBJISETCS YMEHME pellaTb 3aaqyy Ha NponaeHHbIn MmaTepmnan. OQHaKo pacrnpoCTPaHEHHOWN OWNOKO
ABNSEeTCA TO, 4YTO OGnaronosy4yHoe pelleHMe 3adayvy BOCMPUHMMAETCS KakK MPU3HAK YCBOEHUS Teopuun. YacTo MpaBusibHOE pelleHue 3agauyu
nosy4yaeTcsa B pe3ysibTaTe NPUMEHEHUS MeXaHU4YeCKN 3ayyYeHHbIX opMys, 6e3 NoHMMaHuUs cyllecTBa Aesa. MoXXHO cKa3aTb, 4TO YMeHue pellaTb
3afla4n ABNSieTCA HeobXOoA4MMbIM, HO HEAOCTAaTOYHbLIM YCJIOBUEM XOPOLUEro 3HaHUs Teopuu. B KOHEYHOM MTOore uesnbio U3yYeHUs AUCLUMNIIVHBI
SIBNISIETCA YCBOEHUE CMCTEMbI ONMpeaeneHHbIX 3HaHWUI, MO3BONAIOLMX:

. ¢opMunpoBaTb Hay4HO 060CHOBAHHbIE B3rNsaabl U y6exxaeHus;
. pa3BMBaTb JIOFMYECKoe N BapnaTUBHOE MblLLJIEHUE;
. npruobpecTn yMeHne MNPUHSATL PeLlleHne B PasIMYHbIX XU3HEHHbIX CUTYyaUWUsIX, 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 n3yvyeHnn Mmatepunasa nosiesHo BeCTn KOHCMEKT, KOTOprIZ pekoMeHOyeTCAa BMMCbIBaTb onpenesneHns, CbOpMyJ'IbI, YpPpaBHEHNA U T.0. 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.

Pa3bsicHeHWs Mo BbIMOJHEHWIO AOMALLUHWX 3a4aHWi
JomaluHee 3afaHue cnefyeT HAaYUMHATb BbIMNOJIHATb, U3Yy4YMB COOTBETCTBYIOWMIA pasgen uam Temy nekuuun. Mpu HeobxoammocTu crnenyet
06paTNTLCS K y4ebHMKY, peKOMeHA0BaHHOMY MpenofaBaTesieM. PeKoMeHAyeTCsl BOCMNPOU3BECTU MO NaMATU OMnpenesieHns, TeopeMbl, BbiBOAbl. B
c/ly4ae HeobxoaAMMOCTU, HY>XKHO eLle pa3 pa3obpaTbCs B M3y4aeMOM MaTepuane.
Mocne 3TOro MOXKHO MPUCTYMNAaTb K BbIMNOJIHEHMIO AOMALLUHEro 3aAaHus. MNpu peweHnn 3aaa4y HY)KHO 060CHOBbLIBaTb KaXKAblil 3Tan peLleHuns.
Ecnv umeeTcsa HECKOJIbKO MyTei pelleHns, TO OH NOJKEH CPAaBHUTb UX M BbiOpaTb caMblil Nyyllnii. MoNe3Ho [0 Havana BblYMC/IEHUIA 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.

MeToaunuyeckme yKasaHUs No OCBOEHUIO AUCLUNJIUHDI
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Pazgen avcumnniamHebl MeToabl Cnocobebl (hopMbl) [CpencTBa
obyyeHuns
obyyeHuns obyyeHuns
4 cemecTp
[AnddepeHLnanbHble ypaBHEHNSA § aHanMTMYeCckni; - nekunsa 0 y4ebHuK;
nepBoro nopsiaka
§ pelseHune 3apav; - NpakTn4yeckoe o yyebHoe
BaHATHE nocobue
§ paboTa C KHMron.
AnddepeHLnanbHble ypaBHEHUS § peweHune 3apay; - nekuuns o KapTOYKU
BbICLLUNX MOPSAKOB BagaHus,
§ paboTa c KHMron; ' NpakTn4yeckoe
BaHATUE o y4yebHoe
§ cnosecHble; nocobue
§ NMpakTu4yeckne 3agaHuns;
§ 06 BACHUTENBHBIN.
CncTtembl gnddepeHunanbHbIX § pelueHune 3apav; - nekunsa o y4ebHoe
YpaBHEHWUI nocobue
§ paboTa C KHUrom; - NpaKkTn4eckoe
BaHATMe
§ cnoBecHble;
§ NpakTunyeckue 3agaHus;
§ 06BACHNTENLHLIN.
Knaccudumkaums, kKaHoHN4Yeckue § pelseHune 3apav; - nekumsa 0 y4ebHuK;
hopMbl 1 MeTOAbI peLleHNs ypaBHEHNN
1 KpaeBbIX 3a4a4 MaTeMaTn4eCcKon § paboTa C KHUIOW; - MpaKkTn4eckoe o y4yebHoe
hbrsnkn BaHATMe nocobue;
§ cnosecHble;
§ NpakTuyeckne 3apaHus;
§ 06 bSACHUTENbHbIN
YpaBHeHusa runepbonnyeckoro Tuna  [§ peweHue 3apav; - nekums 0 y4ebHuK;
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§ paboTa C KHUrom; - NpaKkTn4yeckoe o yyebHo¢g
BaHATHE nocobue;
§ cnoBecHble;
§ NpakTunyeckue 3agaHus;
§ 06BACHUTENLHLIN
YpaBHeHns napabonmyeckoro Tmna § paboTa c KHMrowm; - nekuns o yyebHoe
nocobue
§ cnoBecHble; - NpakTn4yeckoe
BaHATUNE
§ NpakTunyeckue 3agaHus;
§ 06BACHNTENLHBIN.
YpaBHEHMS 3NANNTUYECKOrO TUNa § pewweHune 3amavy; - nekums 0 y4ebHuK;
§ paboTa C KHMron; - NpakTn4yeckoe o] yyebHog
BaHATMe nocobue;

§ cnoBecCHbIe;
§ npakKTU4eckKmne 3afgaHunsa,

§ 06 BACHUTENBHbIN
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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
nepuoanyYeckne n3gaHusa n n3gaHus, BollMyckaemble ndgatenscreaMmm By30B. http://znanium.com/catalog/

IPRBooks. Ba3zoBasi Konnekuus : 31eKTPOHHO-6ubnnoTeyHas cuctema : canT / O6LLEeCTBO C OrpaHNYeHHoMn
OTBETCTBEHHOCTbI0O KoMmnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxnm
[oCTyna: Ans 3aperncTpup. nosb3oBaTesneln. - TeKCT 3NEeKTPOHHbIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PeCypCcoM A5 BbICLUMX U CPefHUX CheumnasbHbIX y4ebHbIX 3aBefeHnn, Hay4yHo-nccaenoBaTelbCknx
WHCTUTYTOB, Ny6nnYHbIX BubnnoTek, npuobpeTaomx KOpnopaTUBHLIN LOCTYN ANS CBOMX 0OyYaloLmxcs, npenonaBaTenen
n T.4. 9BC BKJOYaET y4ebHYI0 N Hay4YHYI0 MTepaTypy MO HanpaBJJieHNSM NOATOTOBKU BbICLLEr0 U CPeHEro
npogeccnoHasbHoro obpasosanus. http://www.iprbookshop.ru/586.html

HaumoHanbHas anekTpoHHasa bubnuoteka (H3B) : hbepepanbHaa rocygapcTBeHHas MHGOPMaUNOHHAsA cucTeMa : CanT /
MUHNCTEPCTBO Ky NbTypbl Poccuinckon depepauum, Poccninckas rocyaapcTeeHHas bubnnorteka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pe)xxmm gocTyna: ona 3aperncTpup. nosib3oBatenen. - TeKCT: 3IeKTPOHHbIN. H3b - npoekT Poccuiickom
rocynapcTseHHon 6ubnnotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (HIB)
pa3pabaTbiBaeTCs BeAYLLMMU POCCUACKMMN BubnnoTekamm npy nognepxke MnHUCTepcTBa KybTypbl Poccuinckon
Pepepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHLIA [OCTYN rpakaaHam Poccuiickon depgepaumm Ko BCEM
MN30aHHbIM, N3[laBaEeMbIM N XPaHALLMMCS B (POHAAX POCCUNCKNX BUBNINOTEK N3gaHMaM U Hay4HbIM paboTaMm, - OT KHVKHbIX
NaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLUNX aBTOPCKUX Npon3BedeHunin. B HacToawee BpeMs NnpoekT H3b BkovaeT
6onee 1.660.000 3n1eKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros. https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnunoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: Ans 3apeructpup. nonb3oBaTesiein. - TEKCT: 3N1eKTPOHHbIN. MNMnaTtdopma eLIBRARY.RU 6bisia co3naHa B
1999 roay no nHnumaTmee Poccninckoro hoHaa pyHOaMeHTalIbHbIX NCCenoBaHui ons obecneyeHnss POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 AOCTYyMNa K BeAYLWMUM NHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOSA3bIYHBIMU NYOANKALNAMUN U HbIHE ABNSETCA BeAyLLel 3N1eKTPOHHONW 6bInoTeKon Hay4HOM NepnoanKN Ha PyCCKOM
a3blke B Mupe. https://elibrary.ru/defaultx.asp

Mepuognyeckne n3pgaHns fOCTynHble obyyaowmmcsa u cotpygHukam ®reQyY BO MITY no nognucke n Ha OCHOBaHUM
KOHTPaKTOB M JIMLUEH3NOHHbIX cornaweHunin. /index.php/resursy/37-periodicheskie-izdaniya

CYBERLENINKA : Hay4yHas anekTpoHHas bubnmnoTeka : canTt. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[OoCTyna: ANs 3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3T0 Hay4yHasa a1IeKTPOHHas
6nbnnoTeka, MNOCTPOEHHAs Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOW SIBNSIETCS
nonynspmsaums Haykm n Hay4Hom AeATesIbHOCTU, 06LLeCTBEHHbIN KOHTPOJIb Ka4yecTBa Hay4dHbIX Nybankauumii, passmtue
MEXANCUMMNAMHAPHBIX NCCIeA0BaHNA, COBPEMEHHOI0 NMHCTUTYTa Hay4YHON peLeH3umn, NOBbILEHWE LUTUPYEMOCTH
POCCUINCKON HayKW 1 MOCTPOEHME NHPPACTPYKTYpbl 3HaHUN. https://cyberleninka.ru/
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npogeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. Ba3oBas KoNNeKUNS : INeKTPOHHO-6ubnnoTeyHasa cuctema : cait / OO0 'Hay4yHO-M3[aTENbCKUNA LLEHTP
MHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum pgocTyna: ans
3aperncTpup. nosb3oBaTenemn. - TeKCT: 31eKTPOHHbIN. PoHA SBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHWUIA
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaET y4ebHuku, y4ebHble nocobus, YMK, MoHorpaduu, asTopedepaTsl,
anccepTauumn, sHUMKIONeaMn, CI0Bapy N CNPaBOYHMKMW, 3aKOHOAATEIbHO-HOPMaTUBHbIE JOKYMEHThI, CleumnasbHble
nepnoamnyeckme n3gaHus u n3faHuns, BblnyckaemMble n3gatenbcreamm By3os. http://znanium.com/catalog/

HaumoHanbHas anekTpoHHas bubnnoteka (HIB) : dhenepanbHas rocyfapcTBeHHas MHMOPMaLVOHHas cncTemMa : canT /
MuHNUCTEpPCTBO KyNbTypbl Poccninckon ®epnepaunn, Poccuinckasn rocynapcTeeHHas 6ubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxmm gocTyna: Ana 3aperncTpup. nosb3oBatenen. - TeKCT: 31eKTPOHHbIN. H3b - npoekT Poccurckom
rocynapcTBeHHon 6ubnmotekun. HaumHasa ¢ 2004 r. MpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUACKMMN BubnnoTekamm npyn nogaepxke MnHuUCTepcTBa KybTypbl Poccuinckon
Pepepaumn. OcHoBHas uenb HIb - obecnevnTb cBOBOAHLIM AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N3LaHHbIM, U3aBaeMbIM U XPaHALLMMCSA B (hOHAAX POCCUACKNX BMBINOTEK N34aHNSAM N HayYHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUM U KYNbTYpbl, O HOBENLLNX aBTOPCKMX Npon3BeaeHnin. B HacTosAwee Bpemsa npoekT HIB BkaoyaeT
6onee 1.660.000 301eKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros. https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: oNns 3apeructpup. nonb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MNnaTtdopma eLIBRARY.RU 6bisia co3fnaHa B
1999 roay no nHnumaTmee Poccminckoro hoHaa pyHOaMeHTallbHbIX NCCNenoBaHni ons obecneyeHns POCCUNCKUM yYeHbIM
3JIEKTPOHHOr0 A0CTYyNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOSA3bIYHBIMU NYBANKALNAMMN U HbiHE ABNSETCA BeAyLlel 3N1eKTPOHHON 61banoTekon Hay4HON NepnoanKn Ha pycCKoM
A3blke B Mupe. https://elibrary.ru/defaultx.asp

Meproanyeckne n3gaHns OoCcTynHble obyyarowmmcs n coTpyaHmkam ®re0Y BO MITY no noAnmcke U Ha 0CHOBaHUK
KOHTPAKTOB U JINLLEH3NOHHbIX CornaweHnn. /index.php/resursy/37-periodicheskie-izdaniya

IPRBooks. ba3oBas Konnekuums : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KomnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[oCTyna: Ans 3aperncTpup. nosb3oBaTesneln. - TeKCT 3N1eKTPOHHbIN. ABASETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PeCypCcoM A5 BbICLUMX U CPeQHUX CheumnanbHbIX y4ebHbIX 3aBefeHnin, Hay4yHo-nccaenoBaTebCKnx
WHCTUTYTOB, NybnnyHbIX 6ubnnoTek, npuobpeTaoLmx KopnopaTUBHLIN AOCTYN A8 CBOMX 0OyYaloLmxcs, npenonaBaTenen
n T.4. 9BC BKJOYaeT y4ebHyo N Hay4YHyl0 IMTepaTypy Mo HanpaB/ieHNSM NOATOTOBKU BbICLLEr0o U CPefHero
npodgeccnoHansHoro obpasosaHus. http://www.iprbookshop.ru/586.html
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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
3aHATUIA NNEKLNOHHOI0 N CEMUHAPCKOro
Tnos / JlTabopaTopusa TEXHNYECKOro
obcnyXnBaHMa N yCTPONCTBa
aBTOMObGUNen (2-2-31): 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
lForonsa/yn. MNepsomanickas, ooM Ne
17/pom Ne 210 (385000, Pecnybnunka
Apbires, r. Mankon, yn.lorons/
yn.Mepsomarickas, ooMm Nel7/ nom Ne
210, cTpoeHme Nel), Y4ebHbIn kopnyc
Ne 2

Y4yebHasa mebenb Ha 32 MocafoyHbIX
MEeCT, MyNbTUMeauniiHoe obopynoBaHue
(MpoekTop, 3KpaH), AOCKa

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

MomelleHUsa AN CaMOCTOATESNbHON
paboTbl (1-YnTanbHbIA 3an PrEOY BO
«MI'TY»):. 385000, Pecnybnuka
Apbires, r. Mankon, yn. NepsomManickas,
nom Ne 191, 3naHune yyebHoro kopnyca

Mebenb Ha 150 NnocafnoyHbIX MECT,
KOMMbIOTEPHOE OCHAaLLEeHME C BbIXOAOM
B IHTepHeT Ha 30 nocafo4HbIX MecCT,
cneunannsnpoBaHHasa mebenb (CTynbS,
CTOJbI, WKadbl, WKadbl BbICTaBOYHbIE),
MynbTUMegnnHoe obopynoBaHue,
oprTexHuka (NpuHTepbl, CKaHepbl,
KCEepOoKC)

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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