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1. OBIIUE CBEIEHUSA

VYyebnas aucuuiuimia «YUCIeHHbIE METOIB) U3y4aeTCs B UETBEPTOM U MSATOM CEMECTPaX.
KypcoBas paboTa He mpeycMOTpeHa.

1.1. ®opma MpoMeKyTOYHOM aTTecTaIuu:

YeTBEPThIM cemecTp - 3ayer
IATBIA CEMECTP - 3a4€T C OLEHKOU

1.2. Mecto yuebHo¥ nucuuiuinabl B ctpykrype OITOIT

Vuebnasg nucuuinia «YucneHusle METOABY OTHOCHTCS 00I3aTENLHON YaCTH.

OcHOBOWl 111 OCBOGHHMS  IUCUMIUIMHBI  SIBJISIIOTCA ~ PE3yJIbTaThl  OOYyYEHHS IO
MPEANIECTBYIOIINM JTUCIUILIMHAM:

- MatemaTnuuecKkuii aHaJIN3, UHTETpaIbHbBIE U MU HepeHINATEHBIC NCYUCIICHUS

— Jluneiinas anreOpa u anredpa MaTpHIl,

- Teopus BEpOSTHOCTH U MaTeMaTHYECKasi CTATUCTHUKA B IKOJIOTHU U
TEIIOPHEPreTUKE.

PesynbTarel 00yueHus 0 yueOHOW AUCIHUILTUHE, UCIIOJIB3YIOTCS MTPH H3YUYSHUU CIICAYIOMNX
JUCIUIUIMH U IPAKTHK:

- MareMaTtnueckoe MOACIIMPOBAHNE B TCINIOPU3HKE U TCTUIOIHEPTETUKE.

Pesynbratel ocBOeHUs yueOHON MUCHUILIMHBI B JaJIbHEHIIEM OYyIyT WCIOJIb30BaHbI MPHU
MIPOXOXKACHUN TPOU3BOJCTBEHHON MPAKTUKH U (MJIU) BHIIOJTHEHUH BBITYCKHOW KBaNU(UKALIMOHHON
paboThL.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMS 1O
JTUCHUIJIMHE

LensiMu U3yueHuUs TUCUUTLTUHBI «UUCIIEHHBIE METOAbD» SIBISIOTCS

- OCBOCHHME OCHOBHBIX METOJOB PEIICHUS CKAJSPHBIX YPABHEHUN U CUCTEM JTMHEHHBIX
anredpandecKkux ypaBHEHUH;

— MpUOOpEeTeHNE HABBIKOB aHalM3a U BbIOOpa Hambojee MOAXOJSAIIEr0 YHCIEHHOTO
METO/1a JIJISl PEeIIeHUs] MaTeMaTHUYEeCKUX 3a/1a4;

- pa3BUTHE YMEHUS MPUMEHITh (PU3MKO-MaTeMaTHYECKH amnmapaT Ui pelieHHus
npodeccHoHaNbHBIX 3a/a4;

- (dbopMUpOBaHHE HABHIKOB pa3pabOTKH aJITOPUTMOB W TPOTPAMMHON peanu3aiuu
YUCJIIEHHBIX METO/IOB;

- CIOCOOHOCTH MPUMEHSATH CUCTEMHBIN MOAXO0/ U aHATUTHYECKUE METO/IbI JJIs pEIICHUS
MaTeMaTUYeCKHX 3a/1ay,;

- (dopmupoBaHUEe Y 00y4arOUMXCsl KOMIIETEHILIMH, YCTaHOBJICHHBIX 00pa3oBaTeIbHON
nporpammoii B cootBercTBUU ¢ ®I'OC BO 1o ganHON AUCHUTUIMHE.

PesynbraToM 00ydeHus mo y4eOHON AMCIUIUIMHE SBJSETCS OBJaJeHHE O0ydYaroIIUMUCS
3HAHUSAMHU, YMEHUSMH, HAaBBIKAMHM M OIBITOM JAESATEIBHOCTH, XapaKTEPU3YIOIIMMHU IPOIECC
dbopMUPOBaHUS KOMIIETEHIIMI M OO0ECIEeYMBAIONIUMU JOCTH)KCHHE IUJIAHUPYEMBIX PEe3yJIbTaTOB
OCBOEHUS yUeOHON AUCIUILITUHBI.



2.1.

DopmMupyeMbIE KOMIIETECHIMN, HHAUKATOPBI JOCTUKEHHUS KOMIIETCHIIUH,

COOTHECEHHBIE C INIAHUPYCMBIMU pE3yJIibTaTaMH 06y‘IeHI/I}I 110 JUCHUIIJINHC:

Koa u HamMeHOBaHHUe

Kox m HanMeHOBaHHE

IInanupyemble pe3yJibTaThl 00y4eHUs

HHAMKATOPA
KOMIIeTeHIIMH 10 IMCUHILIHHE
AOCTHKEHHs] KOMIIeTeHIIHH
VYK-1. Cnocoben NA-YK-1.5. — JIeMOHCTpUpyeT IOHMMaHUE OCHOBHBIX

OCYIIECTBIISATH MOUCK,
KPUTHYECKUM aHATU3 U
CUHTE3 WH(OpMAaITHH,
MPUMEHSTH CUCTCMHBII
MTOIXOJT JIUIS PEIICHUS
MTOCTaBIICHHBIX 3a/1a4.

[TocnenoBatenbHOE pelIcHNE
3a/ay, BEIpaOOTKa
KOHKDPETHBIX aJITOPUTMOB H
YETKOE CJICIOBaHUE IJIAHY,
BBICTpauBaHUE KOMOWHAIINH,
MEPEKITIOYEeHIE MEXITY
3a/1ayaMu, TIPOCIICKUBAHKE
MMPUYINHHO-CJIICACTBCHHBIX
CBs3€eH, CBA3aHHOCTH B
LIEITOCTHOCTHU JIOTHYECKUX
onepauun

OIIK-3. Cnocoben
MPUMEHSITh
COOTBETCTBYIOLIUI
(hM3UKO-MaTeMaTHICCKHIA
ammapar, MeTO/Ibl aHATH3a
Y MOJICTTUPOBAHUSI,
TEOPETHYECKOTO
IKCTIEPUMEHTATBHOTO
HCCIIEIOBAHUS TIPU
peleHun
po(ecCUOHATBHBIX
3ajau.

N-OITK-3.1. [lpumenenue
MaTeMaTHYeCcKOro armnapara
JUISL pEILICHUS
po(heCCUOHABHBIX 33]1aY.

METOJOB PELICHUSI CKAISIPHBIX YPABHEHUI
Y CUCTEM JIMHEHHBIX alNreOpanvecKux
YpaBHEHUH;

— IlpuMeHsieT pa3nTu4HbIC YUCICHHBIE
METOABI AJIS PELICHUS] MATEMAaTUYECKHUX
3a7ad4;

— AHanu3HUpyeT U OLEHUBAET

3¢ (HEeKTUBHOCTD YUCICHHBIX METO/IOB;

— IIpuMeHsieT CUCTEMHBINA MOAX0 U
AHAJIUTUYECKUE METOJBI IIPU PELIECHUU
MaTeMaTUYECKUX 3a]a4;

— OLICHUBAET U aHATU3UPYET PE3YNbTATHI
YUCJICHHBIX SKCIICPUMEHTOB.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUIIJINHBI

O6mas TpyA0EMKOCTh YUEOHOM AUCHUIUIMHBI IO yUeOHOMY IJIaHY COCTaBIISIET:

10 OYHO-3a04HOI popMe 00yueHus: — 5 3.e. 160 yac.
3.1. Crpykrypa yueOHOIN TUCIUIUINHBI I 00y4YaroMXCcs IO BUAM 3aHITHIA
CTpykTypa H 00beM TUCHUILINHBI
KonTakTHas aynutopHas padora, | CamocrosiTeJbHas padoTa
’E qac 00y4alomerocs, 4ac
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5 ceMecTp | 3aueT ¢ OLIEHKOMH 96 8 16 72
Bcero: 160 18 26 116




3.2

CtpykTypa yueOHOW NUCIUIUTMHBI JIJIs1 00yJaIOmUXCs M0 pa3jeiaM U TeMaM JUCITUTIINHBI:

Ilnanupyembie
(KOHTpOJIMpYeMBbIe)
pe3yJbTaThl
OCBOEHHSI:

KO/ (bI)
¢opmupyemoii(bix)
KoMneTeHuuu (i) n
HHIUKATOPOB
JOCTHKEHUS
KOMIIETEeHIMIH

HaunmeHnoBanue pa3jeJioB, TeM;
(opma(bl) IPOMEKYTOYHOI ATTECTALMH

Buabl yuedHoii padoThI

KonrakTHas pa6ora

Jlexuuu, yac

IIpakTHYeckue
3aHSATHSA, YaC
JlaGopaTopHbie
padoTsl, Yac

[IpakTHyeckas

MmoAroTroBKa, 4yac

CamocTosiTebHAasI

pabora, yac

Buabl 4 ¢opMbI KOHTPOJIBHBIX
MeponpusTHii, 00ecrieynBaOIIHe 0
COBOKYIHOCTH TeKYIIHii KOHTPOJIb
ycmeBaeMOCTH;
¢opMBbI NIPOMEKYTOYHOTO KOHTPOJIS
ycneBaeMoOCTH

VK-5:
UJI-YK-1.5

OIK-3;
WJI-OTIK-3.1

YeTBepThlii cCEMECTP

Tema 1.1. Metozs! pelieHns CKaIIpHbIX ypaBHeHUM. [ToHsTHE
TOYHOTO M MpuOIMKeHHoro MeToza. Teopema bonbiiano-Komm
(0 TpOMEKYTOYHOM 3HAa4YeHHH ). MeTo1 TMXOTOMHHU.

Tema 1.2. Meron mpocroil urepanuu. Teopema 0 CXOIUMOCTH
METOJIa TPOCTOW uTepauuu. JlocTaTOUHOE YCIIOBHE CXOAUMOCTH
METOJA NPOCTON UTEPALMH.

Tema 1.3. Metog Herorona. tepanmoHHbIi mpolece AJis
BBIUMCIICHHS KOPHS P-OH CTENeHH.

Tema 1.4. Meton HeroToHa 111 HEAUMHEWHBIX CHCTEM.
CX0oanMOCTh U CKOPOCTh CXOIUMOCTH MeToAa HproToHa.

Tema 1.5. TouHbIE METOJBI PEIICHUS CHCTEM JINHEHHBIX
anreOpanveckux ypasHeHnuil (CJIAY) npu cienuaabHOM BHIE
MaTpHIbl KOAQPHUIMEHTOB (IMaroHaIbHas, TPEYTOIbHAS).
OreHKa 4ncia oneparuii.

IIpakTrueckoe 3anstue Nel.l. MeTonbl peleHus CKaIIpHbIX
ypaBHeHUH. [loHATHE TOYHOTO U NPUOIIKEHHOTO METOA.
Teopema bonprano-Korm (o mpoMexyTOYHOM 3HAYEHUN ).
MeTo1 IMXOTOMHH.

[IpakTudeckoe 3ansaTre Nel.2. Metox mpocTol UTEpalvH.
Teopema 0 cXOIUMOCTH METOAA MTPOCTON UTEPAIHH.
JocraTouHoe yciaoBHe CXOAMMOCTH METOJIa MPOCTON UTEPAITHH.

IIpaktuueckoe 3ansatue Nel.3. Meron HertotoHna.
WrepannoHHbIil pouecc sl BBIYMCISHUS] KOPHS p-Oi CTENEHHU.

[Ipaktrueckoe 3ansarue Nel.4. Merox HeroTona st
HEJTMHEHHBIX cucTeM. CXOAMMOCTh U CKOPOCTh CXOTUMOCTH
Mmetona HeroToHa.

CamocTosTeNnbHbIE IPOBEPOUHBIC PAOOTHI.




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o © = 3 % MepPONPUSITHIA, 06ecneqp‘l‘na10mne 1 (1)
KOJ(BI) HanmenoBanmne pasieJios, TeM; > o 2 o g o 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemoii(bix) ¢opMma(bl) IPOMEKYTOUHON aTTECTALIMH g o ?i = 2 % = § yCIeBaeMOCTH;
KomneTeHuuu (i) n =) E g E_ = E S E & (opMBI IPOMEKYTOYHOTO KOHTPOJIS
MK INODOR g 2 & S é = E s é ycIeBaeMoCTH
}JOCTI/I)KeHI/Iﬂv é E‘ E é g I:'Qf g 8 g
KOMIIETCHIIMHA
[TpakTrueckoe 3ansitue Nel.5. TouHble METOIBI peTIEHUS
CHCTEM JIMHEWHBIX anreOpandeckux ypasaenuit (CJIAY) npu 2
CIEIATEHOM BHJIE MaTPHIBI KO (QUIIMEHTOB (InaroHalbHas,
TpeyronbHas ). OIeHKa YUCIIa ONePAITHA.
3auet X X X X X 3ager no Ouieram
HNTOI'O 3a yeTBepTHIi ceMecTp 10 10 44
YK-5: IlaThIii cemecTp
NA-YK-1.5 Tewma 2.1. Hopma maTpuiiel. Uncino o0yciI0BI€HHOCTH MaTPHIIBL. 5 CamocTosTeNnbHbIE POBEPOUHBIC PAOOTHI.
Teopema 00 OlIEeHKE OTHOCHUTEIHFHON MOTPEUTHOCTH.
OIIK-3: Tema 2.2. Metox nporosku. OIieHKa YKCiIa ONepalluii. 2
NJ-OIK-3.1 Tewma 2.3. Meton 'aycca. 2
Tewma 2.4. Utepanmonnsie metoas! perienus CJIAY. Ilonstue
MPUOIMKEHHOTO pelIeHus. SIBHbIE U HESBHBIE METOIBI. 2
Kanonuueckasi popma uTepaiioHHOTO mpoliecca.
[Tpaktuueckoe 3anstue Ne2.1. Hopma matpuisl. Yucio
o0ycioBineHHOCTH MaTpuIlbl. Teopema 00 oreHke 4
OTHOCHUTEIIbHON MOTPEITHOCTH.
IIpaxTtrueckoe 3anstue No2.2. Merton nporonku. OneHka ynucia 4
oIeparmii.
[Ipakrnueckoe 3ansatue Ne2.3. Meron 'aycca. 4
IIpaktruaeckoe 3anasitre Ne2.4. TepainOHHBIE METOIBI
pewenns CJIAY. [lonsaTre npubImkeHHOTO pemeHus. SIBHble u 4
HesiBHbIE MeTobl. KaHoHMueckas opma nTeparioHHOTo
mporiecca.
3ayer ¢ OIEHKOH X X X X X 3adyer ¢ OIEHKOH 0 OniIeTaM
HNTOI'O 3a naTkHIi cemecTp 8 16 72
HNTOI'O 3a Bech mepuon 18 26 116




3.3.

Kpatkoe conepxanue yueOHON AUCIUTIITUHBI

Ne i

HaumenoBanue pa3jiejia 1 TEMbI
JAACIHUIIITHHBI

Copep:xanue pa3nesia (TeMbl)

YeTBepThlii cemecTp

Tema 1.1 Mertoapl pelieHus CKalIIpHBIX [ToHsiTHE METOMIOB PEILICHUS CKATIIPHBIX YPABHCHUIA:
ypaBHeHul. [IoHATHE TOUHOTO U | AHATUTUYECKUE METOBI VS YUCICHHBIE METOBL.
MPHUOIMKEHHOTO METO/IA. [Tpumeps! aHATUTHYESCKUX METOIOB ((hOpMYITBI
Teopema bonwriano-Komu (o peIICHUs YPaBHCHHMIA).

MPOMEKYTOYHOM 3HAYECHUH). [Tpumeps! YrCIeHHBIX METOI0B (METOBI UTEPAITHH,
Meron IuX0oTOMUMN. METOJ AUXOTOMHH).
TouHbIH 1 TPUOTMKEHHBIA METOIBL:
OrmpeaereHne TOYHOTO U IPHOIMKEHHOTO METO/1A.
OTnnuns ¥ IpUMEHEHUE B PEIICHNN YPaBHEHUH.
Teopema bosibiiano-Koum o npomexyTouHomM
3HAUYCHUU:
DopMyIUPOBKA TEOPEMBI.
[IpuMeHeHue TeopeMbl B KOHTEKCTE PELICHUS
YpaBHEHUH.
Meroa quxoToMuu:
Onucanue MeToAa.
[MpuHIHT paboTHI.
[Ipumepsl IpUMEHEHMUSL.
Tema 1.2 Mertoa npocToi UTEpaLHH. Meroa npocToil UTEpaLuu:
Teopema o cxogumoctu MeTona | OnucaHue MeTona.
MPOCTOMN UTEPALUY. Urtepaunonsslii mpouecc.
HocTatouHoe ycinoBue TeopeMa 0 cXOAMMOCTU METOJIa IPOCTOM UTEepaLUu:
CXOJIUMOCTH METOJa NPOCTOU DopMyIUPOBKA TEOPEMBI.
uTeparum. YcnoBust CXOIUMOCTH.
JocraTouHoe ycnoBHe CXOAUMOCTH METO/Ia MMPOCTOM
UTEpaLIU:
Ornrcanue JOCTaTOYHOTO YCIIOBUS CXOIUMOCTH.
[IpuMeHeHue K pa3iIuyHbIM TUIIAM YPaBHEHUH.
Tema 1.3 Mertoxn HeroToHna. Meton HerotoHna:
UrepanmonHslil npouecc ass Onucanue MeToa.
BBIYMCIICHUS KOPHS P-0i [MpuHIHT paboTHI.
CTEIeHHU. WreparnmmonHbIii IpOIIecC AT BEIYUCICHUS KOPHS
p-0il cTeneHu:
OO0 arOpUTM.
[Ipumepsl IpUMEHEHUSL.
Tema 1.4 Meton Herotona. Meton HeroTona:
Urepanuonnslii mpouecc 11 OrnucaHue MeToAa.
BBIYMCIIEHUS KOPHS P-0i [TpuanIMT paGOTHI.
CTEIICHU. DopMyJIMPOBKA HTEPAITMOHHOMN HOPMYIIBI.
Urepanmonnsiii mpouecc A BHIYUCICHUS KOPHS
P-Ol CTENEHMU:
OrnrcaHre aaropuTMa.
[Ipumepsl npuMeHEeHUS.
Yca0BUsS CXOAUMOCTH U OLIEHKA CKOPOCTH CXOAUMOCTH.
Tema 2.5 TouHbIE METO/IBI PELIEHUS Tounsie meTons! permenus CJIAY:

CHCTEM JIMHEHHBIX
anredpanvyeckux ypaBHCHHUN
(CJIAY) npu cienuaibHOM
BHUJIe MaTpuIlbl kKoddduimeHTon
(mnaronasnbHas, TPEYrojabHas).
OLeHKa yrcia onepauii.

OO61ee MOHATHE U IPUHIIUAT PaOOTHI.
CrieniaibHBIN BUA MAaTPHUIBI KOAPPHULINEHTOB:
JUaroHabHasi, TPEYroIbHasl.

OreHKa Yncya oreparuii:

AJNTOPUTMBI PELICHHUS] CUCTEM C TUArOHAIBHOU U
TPEyroJbHON MaTpULIAMH.

AHanu3 C0XHOCTH aIrOPUTMOB.
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| CpasHuenne 3 (EeKTHBHOCTH Pa3IMYHBIX METOJIOB.

IIsiThIii cemecTp

Tema 2.1

Hopwma matpuiist. Yucio
00YyCIIOBICHHOCTH MaTPHIIBI.
Teopema 06 oueHKe

OTHOCHUTEILHOMN IIOrp€UIHOCTH.

Hopma matpuiipr:

Onpenenenre HOPMbI MaTPHIIBI.

Pa3znuyHble BUBI HOPM, TaKKe KaK €BKJIM0BA HOPMA,
MaKCHUMaJIbHAsl HOpMa U JIp.

CBolicTBa HOPMBI MaTPUIIBL.

Yucno 00ycnoBIEHHOCTH MaTPHUIIBL:

Omnpenenenne yncia 00yCIOBIEHHOCTH.

3HadeHne yucia 00yCIOBIEHHOCTH ISl OLICHKH
YCTOMYMBOCTHU PELICHUN CUCTEM JIMHEWHBIX YPABHEHUM.
Teopema 00 oreHKe OTHOCHTEIHLHOM ITOTPEITHOCTH
DopMyIUPOBKA TEOPEMBI.

[IpumeHeHune B KOHTEKCTE Yrcia 00yCIOBICHHOCTH
MaTpPHULIBI.

3HaueHHE 1S AaHAIM3a TOYHOCTU YHCIIEHHBIX
BBIYMCJICHUMN.

Tema 2.2

Meron nporonku. OreHKa
YyHUCJa onepanuu.

Meron NpOroHKU:

Onucanue MeTo/a.

[IpuMeHeHue K PELICHHIO CUCTEM JIMHEHHBIX
YpPaBHEHUH C TPEXIUArOHAJIbHON MaTpULIEH.
[Tponecc mporoHKM: MPsIMOI U OOPATHBIA XOI.
OLeHKa 4ncia onepanuil:

AHanu3 CI0KHOCTH aJITOPUTMA METOJA IPOTOHKH.
OreHKa KOJMMYECTBAa HEOOXOJUMBIX apU(PMETHICCKUX
ONepALMA.

CpaBHenue 3¢ (HeKTUBHOCTH METOJa IPOTOHKH C
Jpyrumu Metogamu pemterust CJIAY.

Tema 2.3

Meron lMaycca.

Onucanue merona ["aycca:

OObwiee onucanne MeToa.

[TpuaNIMT pabOTHI.

IIpsmoit xox;

IIpeoOpa3oBaHe MaTPHUILIBI CUCTEMBI K
BEPXHETPEYrOJIbHOMY BHUILY.

OnemMeHTapHbIe IPeoOpa3oBaHUs CTPOK.

OO0partHbIii XO1I:

HaxosxaeHue pelieHns: CHCTEMbI ¢ BEPXHETPEYTOIbHON
MaTpHUIIEH.

HaxosxneHnue 3HaueHU HEU3BECTHBIX.

IIpumeps! MpUMEHEHUS:

IIpumep perieHns: CHCTEMBI ypaBHEHUI METOIOM
l"aycca.

OLieHKa yncna onepanuii:

AHanu3 CI0KHOCTH aJITOPUTMA.

Or1ieHKa KOJIMYECTBA HEOOXOJUMBIX apU(PMETHICCKUX
onepaluu.

Tema 2.4

HrepannoHHbie METOBI
pemenust CJIAY. Iloustue
MPUOIIKEHHOTO PEIICHHS.
SIBHBIE M HESIBHBIE METO/IBI.
Kanonnueckas ¢popma
UTEPAIMOHHOTO MPOIIecca.

[ToHsiTMEe PUOTMKEHHOTO PEIICHHMSI.

SIBHBIC U HESIBHBIC METO/IBI:

Omnrcanue SIBHBIX U HEIBHBIX HUTECpAalMOHHBIX METOI0B
pemenus CJIAY.

Pa3nuuus Mexxay HUIMU B MX OCOOCHHOCTH.
Kanonudeckas popma HTEpaIiioHHOTO MpoIiecca:
[IpencraBienue UTEPaIMOHHOTO TIpoIiecca B
KaHOHHYECKOH hopme.

OmnucaHue M1aroB HTEPaMoOHHOTO METOA B
KaHOHHYECKOH (popme.

ITpuMepbl HTEPAIIMOHHBIX METOIOB:




7

[Ipumeps! MOMYASPHBIX UTEPALUOHHBIX METOJIOB, TAKUX
KaK METOJI ITPOCTOM UTepaItiu, METo I 3emens u ap.
[IpeumyiiecTBa ¥ HEJOCTATKU UTEPALTUOHHBIX METOJIOB:
OO0cyXIeHNE PESUMYIIECTB U HEJIOCTATKOB
WCTIONIb30BaHMS HTEPAIIMOHHBIX METO/IOB IT0 CPAaBHEHHIO
C IPSIMBIMH METOJIaMH.

3.4. Opranuzaius caMOCTOATEIbHONU paboThl 00yUYaIOLUXCS

CamocrosiTenbHasi pabota cTyleHTa — oOs3aTenbHas 4acTb 00pa30BaTENBLHOrO Mpollecca,
HarpaBJIeHHAs HA Pa3BUTHE TOTOBHOCTH K MPO(PECCHOHATTLHOMY M JIMYHOCTHOMY CaMO0OOpa30BaHHUIO,
Ha MPOEKTUPOBAHUE JAAJbHEHIIEro 00pa30BaTEIbHOIO MapUIpyTa U MPOoPeCcCUOHAIBHON Kapbephl.

CamocrosrenbHas paboTa 00y4aronuXcs Mo TUCHHUILIMHE OpraHU30BaHa KaK COBOKYITHOCTh
ayJIMTOPHBIX U BHEAYJUTOPHBIX 3aHATUA U paboT, 00ecrneyrBaIOUIMX YCIEIIHOE OCBOCHUE
JUCIUATIITUHBI.

AynutopHas camocCTOsITelIbHasg paboTa 0OyYaromMXCs MO AMCLIMILIAHE BBIMOJHSACTCS Ha
y4eOHBIX 3aHATUSAX [0 PYKOBOJCTBOM IIpernojaBaTeliss M IO €ro 3adaHuio. AyAUTOpHas
camocTosTeNnbHas paboTa 00y4aromuXxcst BXOJUT B 001uii 00beM BPeMEHH, OTBEACHHOTO YYeOHBIM
IUTAHOM Ha ayAMUTOPHYIO paboTy, U perijaMeHTUPYETCs paClIMCAHUEM yUeOHBIX 3aHATHI.

Bueayauropnas camoctosiTenbHas pabota o0ydaronuxcs — IlaHupyeMas yaeOHasi, Hay4HoO-
HCCIIeIOBATEIIbCKAsl, TpaKTHYeCcKast paboTa 00yJaromuXxcs, BBIMOJIHAEMAasi BO BHEAYAUTOPHOE BPEMs
M0 33JaHHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE MperojaBareis, HO 0€3 ero HemocpeaCcTBEHHOTO
yUYacTHs, PAaCIUCAHNEM YUEOHBIX 3aHATUI HE PETIIAMEHTUPYETCS.

Bueayauropnas camoctosiTenbHas paboTa 00y4yaronuxcsi BKIOYaeT B ceOsl:

- M3y4YEHHUE TEOPETHYECKOr0 M NPaKTUYECKOr0 Marepuajga MO PEKOMEHIOBAHHBIM
HMCTOYHHUKAM;

- BBITIOJTHEHUE CAMOCTOSATEIbHBIX IPOBEPOYHBIX PaboT;

— MOJIrOTOBKA K MMPOMEXKYTOYHOMN aTTECTALlMU B TEUEHUE CEMECTpA.

3.5. [IpuMeHeHHE >IEKTPOHHOTO 00YUCHHUsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUN

[Ipn peanuzanuu mHporpaMMbl y4yeOHOW JTUCHUIUIMHBI JJIEKTPOHHOE oOOydeHue u
JMCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUU HE IPUMEHSIOTCS.
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4. PE3YJbTATBI OBYUYEHMS 1O JUCHUIIIMHE, KPUTEPUN OLIEHKH YPOBHS COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA OHEHUBAHUA

4.1. CooTHeceHUE MIaHUPYEMbIX Pe3yIbTaTOB 00YUYEHHS C YPOBHIMHU C(HOPMUPOBAHHOCTH KOMIIETEHITUH.

YpoBHu HTorosoe Onenka B
c()OpMHPOBAHHOCTH KOJIHYECTBO NATHOAILIBLHOI IToxasaTein ypoBHsi c)OPMHPOBAHHOCTH
KOMIeTeHIuii 0a/10B cucreme NpodeccHOHATBHBIX
B 100-6a/u1bHO# [0 Pe3yJbTATAM KOMIeTeHui
cucreme TeKylel u
10 pe3yJbTaTamMm MPOMEKYTOYHOM VECE,
TeKyIleii u aTTecTAIlUH HI-YK-1.5
NPOMEKYTOYHOI OITK-3:
aTTecTAllHH VJI-OIIK-3.1
BBICOKHIA OTIIUYHO / 3a4TEHO OO0yyJaromuiics:
—  HCYEPIIHIBAOIIE U JIOTHYECKH CTPOMHO M3IaraeT y9eOHbIN MaTeprall, yMeeT CBA3BIBATh TEOPHIO C
MPAaKTUKOM, CTIPaBIISETCS C PEIICHUEM 3a]1a4 IPodecCHOHaTbHON HapaBIEHHOCTH BEICOKOTO
YPOBHS CIIO’KHOCTH, IPAaBUIIFHO O0OOCHOBBIBAET NMPHUHSATHIC PEILICHHUS;
—  JIEMOHCTPHPYET BHICOKUH YPOBEHB PEUICHHS 33/1a4 YHUCICHHBIX METOJIOB,;
—  CBOOOJHO OPUEHTHPYETCS B YUeOHOU U PO ECCHOHAILHOM JTUTEPaTyPE;
—  JIaeT pa3BepHyThIe, HCUEPIBIBAIOIINE, TPOPECCHOHAILHO TPAMOTHBIE OTBETHI Ha BOIIPOCHI, B TOM
YHCIIe, IOTIOTHUTENBHEIE.
MIOBBIILICHHBIN XOPOILLO / 3aYTEHO OOyuaromuics:
—  JIOCTaTOYHO MOAPOOHO, TPAMOTHO H TI0 CYHIECTBY M3JIaraeT U3y4eHHBIH MaTepHral, NPUBOIUT U
PacKpbIBaeT B TE3UCHOH (hopMe OCHOBHBIE MTOHSITHS,
—  JIEMOHCTPHPYET AOCTATOYHO XOPOIIUH YPOBEHB PEIICHUS 3a]]a4 YHCIEHHBIX METO/IOB;
—  JIOCTaTOYHO XOPOIIO OPHEHTHPYETCS B y4eOHOH 1 podecCHoHABHON TUTepaType;
—  JIaeT OTBETHI HA MOCTABJICHHBIE BOIPOCHI, OTPAXKAOIIIE 3HAHHUS TEOPETHUECKOTO MaTepraa, pH
9TOM, He JIOIYCKas CYIIECTBEHHBIX HETOYHOCTEH.
0a30BbIi yIoBieTBopuTeNabHO / | OOydaromuiics:

3a4TCHO

ACMOHCTPUPYET TCOPETUICCKNEC 3HAHUA OCHOBHOT'O yqe6H0ro MaTtepuajia IUCHUIIINHBI B O6’beMe,
HE0OXOIUMOM IS TaJIbHEHUIIIETO OCBOCHHS 00pa30BaTebHON MPOTPaMMBI;

JEeMOHCTPHUPYET 0a30BbIi YPOBEHb PEILICHHUS 33/1a4 YUCICHHBIX METOIOB,

JTAeT OTBETHI, OTPAXKAIOIINE 3HAHK Ha 6a30BOM YPOBHE TEOPETHYECKOTO U TPAKTHIECKOTO
MaTtepuaia B 00bemMe, He0OOXOAMMOM IS TajbHEHIeH yae0b! 1 mpeacTosmel paboThI 1o
npoduio 00ydeHusl.
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HU3KHHI

HEYIOBJIETBOpUTENBbHO | OOyuaroniuiics:

/ He 3auTeHO —  JIeMOHCTpHpPYET (hparMeHTapHbIC 3HAHUS TEOPETUICSCKOTO U MPAKTHUYECKOTO MaTepraa,
JIOTTyCKaeT rpyOblie ONIMOKY MPH €T0 M3JI0KCHNH Ha 3aHATHSIX U B X0J€ IPOMEXYTOTHOM
aTTeCTalluy;

— HE CIOCOOCH CaMOCTOSATEIBHO PeliaTh 3a]]a4i YHCICHHBIX METOJIOB;

—  JIaeT OTBETHI, OTPAXKAOIIUE OTCYTCTBUE 3HAHUI Ha 0a30BOM YPOBHE TEOPETHIECCKOTO U
MIPAKTUYECKOTO MaTeprasa B 00beMe, HeOOXOIUMOM JJIsl TaTbHEHIICH YUeOBl.

5.

OILIEHOYHBIE CPEJCTBA JIJISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITPOMEKYTOYHOM
ATTECTALUHU, BKIIOYASA CAMOCTOSATEJBbHYIO PABOTY OBYYAIOIIUXCA

[lpu mpoBeneHNH KOHTPOJISI CAMOCTOSTEILHOW pPabOThl OO0YYArOIIMXCS, TEKYIIETO0 KOHTPOJSI M MPOMEXKYTOYHOH aTTecTaluu MO y4eOHOU
IUCLUUIUIHE «YUCIIeHHBIE METOJbl» MPOBEPSIETCS YPOBEHb COPMHUPOBAHHOCTH Yy OOYYAIOLIMXCS KOMIIETEHLUH M 3allIaHUPOBAHHBIX PE3YJIbTATOB
00y4eHHs 10 JUCHUIUINHE, YKa3aHHBIX B pa3Jiene 2 HaCTOSIIEH POTrPaMMBl.

5.1. ®opMbl TEKYIIEr0 KOHTPOJISI yCIEBAEMOCTH, PUMEPHI TUMOBBIX 33a1aHUM:
DopMBbI TEKyLIETr0 o
Ne P yut I[Ipumepbl TUNOBBIX 3aaHMIT
KOHTPOJIsSA
1 CaMOCTOSITENbHBIE CamocTrosiTeTbHAsI MPOBepOYHas padora Nel.

MIPOBEPOYHBIE PAOOTHI

Jlokanu3yiiTe KOpHU 3aJaHHBIX YPAaBHEHHHW W HAIMIIATE IPOrpaMMy, B KOTOPOM METOAOM IIPOCTOM HTEpaluu, METOIAOM
JIMXOTOMHMHU M ME€TOJI0M HBI0OTOHA HaxomuTcs NpUOIMKEHHE K JTaHHBIM KOPHAM ¢ TouHocThio € = 10™%, TIporpamma nomkna
BBIBOANTH HOMEP UTEPALMK U TEKyIee NpUOIKeHne K KopHI0. CpaBHUTE YHMCIIO UTEPALUHA ISl K&KIO0TO U3 METOAOB.

1 sinx—2x?>+05=0.

5 V1-x? —e*+01=0.

x6—5x3—2:0;
1

Inx— 2=0

1+x ,

3" —5x2+1=0

CamocTosiTe/IbHAS IPOBepoYHasi padoTa Ne2.
Bo Bcex 3aaanusx TouHocTh € = 107%, rne k —mapamerp Bamreii mporpammsL.
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Ne it

®DopMBI TEKyLIero
KOHTPOJIsA

IIpumepbl THNIOBBIX 3aaHUI

6. Jlokanmu3yiiTe KOpHM 3aJaHHBIX YPaBHEHWH M HAIUIIUTE MPOTpaMMy, B KOTOPOH METOJOM MpPOCTOU
WTEpallUU HaXOJUTCS MPUOIMKCHUE K JaHHBIM KOPHSM C TOYHOCTHIO &. [IporpaMma oyKHA BBIBOIHMTH
HOMEp UTEpAIUH U TeKyIlee MPUOIKEHUE K KOPHIO.

1
a x*+x?—x+-=0;

ex

7=x+1,r,aeA > 0;

x3—-20x+1=0;

2% 4+ x%2 -2 =0;

xIn(x+2)—1+x2=0;

3

f. x;zAcosx,rz[eA > 1.

7. Haiinure npubIMXeHHOE pelIeHne CHCTEM HEeTMHEWHBIX ypaBHeHHH MeTonoMm HetoroHa. [IpubmmkeHHoe
pellieHre clelyeT MUCKaTh ¢ TOYHOCThIO €. B KadecTBe HavanbHOTO MPUOJIKEHUS CTOHMT B3STh TOYKY,
KOTOpasi HEAAJEKO OTCTOMT OT KOPHS CHCTeMBl. [ moucka Takoil TOYKH cIeAyeT MOCTPOHTH IpadHKH
YpaBHEHMI CHCTEMbI U Ha OCHOBE I'pa(MKOB BHIOpaTh HyXKHOE HadaibHOE NpuOmkeHue. Bamry cucremy
(m1st IByMEpHOTO CiTyyasi) MOKHO 3aIlucaTh B BEKTOPHOM BHUJIE:

P =(0).  mereyn=(PE7)

X0 o n
Ilycte Xy = ( ) — HayvaJbHOE MPUOIIDKEHHNE K PENICHUIO Balllell CHCTEMEBI, a X, = (
Yo Yn

KOTOpast OJTy4YeHa 1o urepannonHoit Gopmyiie HproToHa. B kauecTBe KpuTepyst OCTAHOBKM UTEPAIMOHHOTO Ipolecca CIeayeT
UCIIOJIb30BaTh [IPAaBUIIO:

o0 T

) — MOCJICA0BATCIIbHOCTE BEKTOPOB,

IF G y)llz < €)&&((1Xn = Xn—1ll2 < ©).
a. Jms pasHBIX 3HaudeHW mapameTrpoB A,q,[ HaiinuTe TpHUOMIKEHHOE pelleHHe HEeTWHEHHON
CUCTEMBI:
tg(xy + A) = x?
2 2
Xy
? + ﬁ =1
IIpuBenuTe pacueTsl ISl CAEAYIOIMX 3HAYEHUH IapaMeTPOB:
i — 0972 =1 .p2 _
. A=02a° = 016,/?
i — 0472 =1 .p2 _
. A=04;a° = 0,8,/?

_ 2 L p2
. A=0,3;«a _o,z'ﬁ =

WIRN[RN]| =
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Ne it

®DopMBI TEKyLIero
KOHTPOJIsA

IIpumepbl THNIOBBIX 3aaHUI

. 1 2 1
iv. A=0;a?2=—;p%=".
! 06’ p 2
b. Haiinure mpubIMKEHHOE pENICHUE CHCTEMEI:
x2+x2-2=0,
e

alyx3—2=0.

CamocTosiTeJIbHasI MPoBepouHasi padoTa Ne3.

Mertomom I"aycca Hatigute pemenne CJIAY:

2% +2xy —x3 +x,=4

4xy +3x, —x3+2x4, = 6

8x1 + 5x; — 3x3 +4x, =12

\3x; +3x; —2x3+2x, =6

( X1 +7xy —9x3 —8x4 =—7

) —3x; — 18x5 + 23x3 + 28x, =5

—3xy +6x3 —x, =8

\ —Xx; —X; +x3+18x, =29

( 3x1 —3x; +7x3 —4x, =0

—6x; +9x, —21x3 +9x4, =9

9x; — 12x5 + 30x3 — 22x, = —2

\ 6x, + 6x3 —31x, = 37

9%y —5x,—6-x3+3-x,=-8

X1 —7x5+x3 =38

3:x1—4-x,+9-x3 =47

6-xX1—x,+9-x3+8-x,=-8

(—6-x1—5-x,—3-x3—8-x, =101

5.1 —x,—5-x3—4-x,=51

<—6-x1+5-x3+5-x4=—53

—7-x—2-x,+8-x3+5-x,=-63

. JIist 3a1aHHBIX CHCTEM JIMHEHHBIX anreOpanvecKux YpaBHEHHH pealu3yiTe METOJ| MOMCKA YUCICHHOTO PEIICHUS
METOJaMH IIPOCTOM UTEpannuu B MeToIoM 3aiinens. PazpaboTaiiTe mpumokeHue, KOTOPOE IS 3aJaHHOW TOYHOCTH
&, Haiiger npubmmxenHoe pemenne CJIAY. Peanusyiite meron pacuera MPHONMKEHHOTO PEIIEHHS, KOTOPBIHA
napaMeTpu3yeTcs TOYHOCTBIO PELIeHMs, METOAOM BBIUYMCICHHMS M CIOCOOOM pacdyera HOpMBI Bektopa. Ilpm
JIEMOHCTpPAIUU PAO0OTHI MPUIIOKESHHUS 1T KOKJIOW CHCTEMBI BBIBEJIETE €€ PEIICHUE U YHUCII0 UTEePAIIHiA IJIs1 TOYHOCTH
g, =10""tnen =2,3,4,5,10,12,15. Jlns Bektopa X € R",n € N B kauecTBE HOPM HCITOIB3YHTE CIEAYIOIIHE:
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Ne it

®DopMBI TEKyLIero
KOHTPOJIsA

IIpumepbl TUNOBBIX 3aIaAHUI

1

n n 21
Xl = max Jxil, Xl = >l Xl = ( x?’) -
i=1 i=1

122, —3- %, —x3 + 3+ x, = =31 l
1 <5-x1+20-x2+9-x3+x4=90
)6 x3—3-x,—21-x3—7-x, =119
8- x1—7-x,+3-x3—27-x,=71
(28-x1+9x,—3-x3—7 x4 =-159
9 —5-x;+21-x,—5-x3—3-x4 =63
" )—8-x1+x,—16-x3+5-x4 =—45
\—2 X, +5-x3+8-x, =24
21-x1+x,—8-x3+4-x4,=-119
—9-x1—23-x,—2-x3+4-x,=79
3. 77Xy —%,—17 - x3+6-x4 =—24
8-x14+8:-x, —4-x3—26-x,=-52
(14 -x; —4-x, —2-x3+3-x4, =38
4 —3-x;+23-x,—6-x3—9-x,=-195
C)=7x—=8-x;+21-x3—5-x4 =-27
\—2X1 —2 X3 +8-x3+ 18 -x, =142

5.2. Kpurepuu, mKaabl ONEHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:

MTPOBEPOYHBIE PAOOTHI

MPaBUIBHBIX METOJIOB PELICHUS! IPU HE3HAYUTEIBbHBIX BEIYUCIUTEIBHBIX
MOTPEHIHOCTSX (apUPMETHIECKUX OUIMOKaX);

HaunmMmeHnoBaHHe

OLIEHOYHOI'0 IIIxaasl oneHUBaAHHUA

cpeacTBa
pe Kpurtepun oueHuBanust

(KOHTPOJILHO-

I, 100-6anybHas IIsaTnoaibHasn
) cHcTeMa cucreMa

CaMOCTOSTENEHEIE OO0yuJaromuiics JEMOHCTPUPYET TPaMOTHOE PEIICHHUE BCEX 3a71a4, NCIIOJIb30BaHHUE 5

HpOZIeMOHCTpI/IpOBaHO HCIIOJIb30BAaHUE NPAaBUJIbHBIX METOAO0OB IIPH PCIHICHUU 3a/1a4
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HanmeHoBanue
OLICHOYHOI'0 IIxaabl olleHUBAHUS
cpeacTBa
(ROETHOHBHO Kpurepun onennBanns
P 100-6anabHast IIsaTubanIbHAS
OLIEHOYHOI0
CUCTEeMa CUCTEeMa
MepOoNnpUATHS)
TP HAJTMYUH CYIIECTBEHHBIX OMMOOK B 1-2 M3 HUX;
OO0yyJaromuiicst KCTIONB3YeT BEpPHBIE METOIBI PEIISHHSI, HO MTPABIIIFHBIE OTBETHI B 3
0OJIBIIMHCTBE CIy4yacB (B TOM YHCIIE H3-32 ApU(METHUSCKUX OIUOOK) OTCYTCTBYIOT;
OOy4JaroIMMCs UCIIOIb30BaHbI HEBEPHBIEC METO/IBI PEIICHHUS, OTCYTCTBYIOT BEpHbBIE 2
OTBETHI.

5.3. IIpomexyTouHas aTTecTalys:

®DopMa NPOMeKYTOYHOH
aTTecTanMu

TumnoBeie KOHTPOJIbLHBIE 3aJaHUSI U HHbIE MATEPHAJIBI
JUJIS1 ITPOBEIEHUsI MPOMEKYTOYHOM aTTeCTAIMH:

3auer:
B YCTHOH M NMUCBMEHHOH (popMe 1o
omeram

3aueT ¢ OIEeHKOM!
B YCTHOW ¥ MUCHMEHHOH (hopme 1o
omreram

Buner Nel.

1. Mertoap! pemenus anredpandecKkux ypaBHeHui. [loHsATHE TOYHOTO M MPpUOIMKEHHOTO MeToa. Teopema bonbiano-
Komm (o mpoMexxyTouyHOM 3HAYeHNH ). MEeTO ] AUXOTOMHMU.
2. CewmetictBo cxem Pynre-KyTTel pemenus 3agaun Ko st 0ObIKHOBEHHBIX AU PEpEeHITNATBHBIX YPaBHEHHN.

3. [nsa pemenust ypaBHeHUS X

3 — x = 0 npumensor Meton HeroTona. Ilpu kakoM HayaabHOM MPUOIMKEHHH U K

KaKkoMy KOpHIO OH CXOAUTCA?

Buner No2.
1

2

Buner Ne3.
1

2

Meron mnpocroii urepauuu. Teopema O CXOAMMOCTHM METOAa IPOCTOM HUTepauuu. JloctaTouHoe yclioBHE
CXOIMMOCTH METO/a IPOCTON UTEPALIUH.

Meroa Oiinepa pemenus 3anauu Komm. [ToHsitue pasHOCTHOM cxeMbl. SIBHAs U HEsiIBHAs pa3HOCTHAs CXEMa.
[NonsTHE 11a0JI0HA Pa3HOCTHON CXEMBI.

[Toctpoiite MHTEPNONAIMOHHBIA MHOTOWIEH Jlarpamka i HyHKINY, 33JaHHOH TaOIHYHO.

i 0 1 2
X; -2 0 1
Y; 2 1 -1

Meton HerotoHa [u1st HenMHENHBIX cucTteM. CXOAMMOCTD M CKOPOCTh cX0auMocTu MeToa HeroToHa.
NHTtepnionanuoHHbIii MHOTOWIEH Jlarpanika.
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3 MHccrnenoBaTh Ha CXOIMMOCTH UTEPALIMOHHBIN MTpoIIece:

. S
il = AT T3 —5)

5.4. Kpurepuu, mKaJbl OLIEHUBAHUS MPOMEKYTOUHOM aTTecTalluu y4eOHOU JUCIUILIUHBI/MOTY IS

®opMa NPOMeKyTOIHOI

IIIxajabl onleHUBAHUSA

aTTecTalu
Kpurepum onieHuBaHus
HaumenoBaHue 100-6anabHas MaTudanabHast
OII€HOYHOT'0 CpeIcCTBA cucremMa cucrema
3auer OO0yyaroIuics: 5/ 3auTeHO

3ayer ¢ OLEHKOH

—  JIEMOHCTPUPYET 3HaHMS, OTINYAIOIINECS [TyOMHON U COAEPIKATENBbHOCTBIO,
JacT MTOJTHBIN I/IC‘ICpHI)IBaIOHII/Iﬁ OTBET, KaK Ha OCHOBHBIC BOIIPOCHI 6I/IHCTa, TaK U Ha
JOIIOJTHUTENIbHBIE;

—  cBOOOAHO BNa/IeeT HAYYHBIMU OHATUSAMY;

—  CcBOOOZHO BBITNOJIHACT IPAKTUUECKUE 3aJaHNS TIOBBILICHHON CIIOXKHOCTH,
IPeAyCMOTPEHHBIE TPOTPaMMON, IEMOHCTPUPYET CUCTEMHYIO PabOTy C OCHOBHOM U
JIOTIOJIHUTENBHON JIUTEPATYPON.

OTBeT HE CONEPKUT (PAKTUUECKUX OMIMOOK M XapaKTepPHU3yeTCs TITyOHHOH,
MOJIHOTOH, YBEPEHHOCTBIO CYKICHUH, HITIOCTPUPYETCSI IPUMEPAMH, B TOM YHCIIE U3
COOCTBEHHOH MPAKTHKH.

OO0yyaroruics: 4 / 3auTeHO
—  TIOKa3bIBAET JIOCTATOYHOE 3HaHHE Y4eOHOro MaTepuasa, HO JOIyCKaeT
HECYIIECTBEHHbIE (PAKTUYECKHE OMNOKH, KOTOPBIE CIIOCOOEH HCIIPAaBUTh
CaMOCTOSTENbHO, Oi1arofaps HaBoASILIEMY BOIIPOCY;

—  HEAOCTAaTOYHO JIOTHYHO OCTPOEHO U3JI0KEHHE BOIIPOCa;

—  YCIIEUIHO BBIIOJHSET MIPEIYCMOTPEHHbIE B IPOrpaMMe MIPAKTUIECKUE 3aJaHHs
CpeJiHel CI0XKHOCTH, aKTUBHO pab0OTaeT ¢ OCHOBHOM JINTEPATy PO,

—  JIeMOHCTPHUPYET, B IIEJIOM, CUCTEMHBII MOAX0/] K PEIICHHIO TPAKTHUECKHUX
3a71a4, K CaMOCTOSTEIbHOMY HOIOJTHEHUIO 1 OOHOBJICHUIO 3HAHUH B XOJI€
JanpHelen yueOHoH paboThl U TpodecCHOHAIBHOM AeATEIbHOCTH.

B oTBeTe packpbITO, B OCHOBHOM, COZIEp)KaHue OnileTa, IMEIOTCS HETOYHOCTH MPH
OTBETE Ha JIONOIHHUTENbHbIE BOITPOCHI.

OO0yyaroruiics: 3/ 3auTeHo
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DopmMa NPOMeEKYTOYHOM

IIIxaabl olleHUBAHUS
aTTecTaluu
Kputepun onennBanus
HaumenoBanmue 100-0aj1bHAR IIaTnéannLHas
OLIEHOYHOT0 CPeACTBA cucremMa cucremMa

—  TIOKa3bIBaeT 3HaHWS (QParMEHTapHOTO XapakTepa, KOTOpbIe OTIMYar0TCS
MOBEPXHOCTHOCTBIO U MAJIOH CONEPKATEIBbHOCTBIO, JOIyCKaeT (hakTHUeCKue rpyonie
OIINOKHU;

—  CIIPaBIISIETCSA C BBITOJHEHUEM MIPAKTUYECKUX 3aJaHUI, IPEyCMOTPEHHBIX
IIPOrpamMMOi, 3HAKOM C OCHOBHOMU JIMTEPATyPOM, PEKOMEHIOBAHHOU IPOrpaMMoi,
JIOITyCKAaeT MOTPELIHOCTH ¥ OIIMOKY TIPH TEOPETUYECKUX OTBETAaX M B XOJIe
MPAKTHYECKON paboTHI.

Copnepxanue Ounera packpbITo cliabo, UMEIOTCS HETOYHOCTH IIPU OTBETE Ha
OCHOBHBIC U JIOTIOJTHUTENbHBIE BOTIPOCH! OMJIeTa, OTBET HOCUT PENPOIYKTHBHBIN
xapaktep. HeyBepeHHO, ¢ O0IBIIMMU 3aTPYJHEHUSIMU PELIAET IPAKTUYECKUE 3a1a41
WJIM HE CTIPABIISIETCS C HUMU CAMOCTOSITENBHO.

OO0yyaroIuics:

—  oOHapy)XHMBaeT CYIICCTBEHHBIC MTPOOECIIbI B 3HAHUSAX OCHOBHOTO Y4€OHOIO
MaTepuaia, JOMycKaeT MPUHIMITHATbHbBIC OIMHUOKY B BHITIOJTHCHUH
NPEyCMOTPEHHBIX POrPaMMOI MPAKTHIESCKUX 3aaHUH.

—  Ha OOJIBIIYIO YacTh OTOJIHUTEIBHBIX BOMPOCOB 0 COJICPKAHUIO K3aMeHa
3aTPYAHSETCS JaTh OTBET WM HE I3aET BEPHBIX OTBETOR.

2 [ He 3a4TeHO
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5.5. Cucrema OLEHUBAHUS PE3YIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTECTalUU.

OreHka o JUCLHUIUIMHE BBICTABIISAETCS 00ydaroeMycs ¢ y4€TOM pe3ysIbTaTOB TeKyLIeH U
IIPOMEKYTOUYHOM aTTECTALUU.

®opMa KOHTPOJIS 100-0ananHas cucrema [aTudannbHas cucrema
YeTBepThlii cemecTp
Texymuil KOHTPOJIb:
CaMocTosTebHBIE TPOBEPOTHBIE 2 5
paboThI
[IpomesxyTouHast aTTecTanus 3a4TeHO / HE 3aYTECHO
(3auer)
Hroro 3a cemectp
3auer
IIsiThIi cemecTp
Tekymuil KOHTPOIb:
CaMocTosTeIbHBIE TPOBEPOTHBIE 2 5
paboThl
IIpomexxyTouHast arrecranus OTJINYHO
(3aUeT ¢ OLEHKOM) XOPOIIIO
HToro 3a cemecTp (IUCITUILTHHY) YIOBJIETBOPHUTEIHHO
3auer c oneHKOH HEYJIOBJIIETBOPUTEIIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanmzanus mporpamMmbl TIpeoyCMaTpUBAcT UCIOJIB30BaHUE B Mpolecce OOydeHUs
CIIEAYIONIMX 00pa30BaTeIbHBIX TEXHOJOTHIA:

- MOUCK U 00paboTKa HH(OpPMAITHH ¢ HCTIOJIb30BaHHeM ceTu HTepHeT;

— AUCTAHIIMOHHBIC 06p330BaTeJ'II)HBI€ TCXHOJIOTUU B Cnyqae HpOI/I3BOHCTB€HHOI\/'I
HEOOXOIUMOCTH;

- MIPUMEHEHUE AJIEKTPOHHOTO 00YUYEHHS B CiTydae MPOU3BOJICTBEHHOW HEOOXOANUMOCTH.

7. IMPAKTUYECKASA IOAI'OTOBKA

[IpakTHueckasi MOArOTOBKA B paMKax y4eOHOM JUCHMILIMHBI PeaTnu3yeTcsl IpU IPOBEICHUH
IIPAKTUYECKUX 3aHATUH.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O MTPOUHECCA I JIMIL C
OT'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbAA

[Ipu oOy4yeHWUM nHI] C OTrPAaHWMYCHHBIMH BO3MOXKHOCTSIMH 370POBbS W WHBAIIUJIOB
UCTIOJB3YIOTCSl TOAXO/IbI, CIIOCOOCTBYIOIIME CO3AaHUI0 Oe30apbepHOil 00pa30BaTENbHON Cpembl:
TexHoJIoTuH audepeHnnanu 1 WHAUBUAYAJILHOTO OOydYEHHUS, TPUMEHEHHE COOTBETCTBYIOIIUX
METOJUK IO paboTe ¢ WHBAIMIAMHU, HCIOJIH30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MIPOBE/ICHHUE JOTOTHUTENBHBIX WHIWBHAYATbHBIX KOHCYJBTAIMNA MO H3y49aeMbIM TEOPETHYCCKUM
BOIIPOCAM U MPAKTUUECKUM 3aHATUSIM, OKAa3aHUE MOMOLIM MpPHU MOATOTOBKE K MPOMEXYTOUHOU
aTTECTaIUH.

[Ipu HEOOXOAMMOCTH pabodyasi mporpamMma JUCHUIUTMHBI MOXET OBITh aJanTUpOBaHa s
obecrnieueHns 00pa30BaTeIbLHOrO MpoIiecca JUIaM ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS, B
TOM YUCIIE I JUCTAHIIMOHHOTO OOYYCHHS.

Y4eOHble W KOHTPOJBHO-U3MEPUTENIbHbIE MaTepuaabl NPEACTaBIAIOTCS B (dopMax,
JOCTYIHBIX JIJISl U3yYEHUsl CTYJCHTaMH C 0COOBIMU 00pa30BaTENbHBIMH MOTPEOHOCTSAMHU C YUETOM
HO30JIOTUYECKUX TPy HHBATUIOB.
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JInst MOATOTOBKM K OTBETY HAa NPAKTHYECKOM 3aHSITHH, CTYJICHTAM C OIPaHMYCHHBIMH
BO3MOXXHOCTSIMH 3/I0pPOBBSI CpE/IHEE BPEMsl YBEIMUMBACTCS 110 CPABHEHHIO CO CPEAHUM BPEMEHEM
HOATOTOBKH OOBIYHOTO CTY/ICHTA.

Jist CTyI€HTOB C MHBAIMIHOCTHIO UJTH C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBbsI (hopMma
IPOBEJICHUS TEKYIIEH M IPOMEKYTOUYHOHN aTTECTALMH yCTAHABIMBACTCS C YIETOM MHANBUYATIBHBIX
CUX0(PHU3NUECKUX O0COOCHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIBIOTEpE, B
dbopmMe TeCTUPOBAHUS U T.I1.).

[TpomexyTouHasi aTTeCTalysl MO JUCLUIUIMHE MOXET MPOBOAUTHCS B HECKOJBKO ATAIOB B
dopMe pyOeKHOTO KOHTPOJS MO 3aBEPUICHUIO W3YyYCHHS OTICIBHBIX TeM AUCHMIUIMHBL. [Ipn
HEOOXOIMMOCTH CTYJEHTY MPEIOCTaBIACTCS JOMOJHUTEIBHOE BPEMsl ISl MOATOTOBKH OTBETA HA
3a4eTe WM 3K3aMeHe.

JUisi OCYIIECTBJICHUS TPOIENyp TEKYIIETO KOHTPOJS YCHEBAEMOCTH M INPOMEKYTOYHOMN
aTTeCTalliM OOYYaIOIIMXCS CO3JMAIOTCSA, NpPU HEOOXOJMMOCTH, (OHABI OIEHOYHBIX CPEJCTB,
Q/IaTITUPOBAHHBIE JUIS JIUI] C OTPAaHMYEHHBIMHA BO3MOXKHOCTSIMHU 3/0OPOBbBS U MTO3BOJISIONINE OIICHUTD
JOCTHKCHUE WMH 3allIaHUPOBAHHBIX B OCHOBHOW 00pa3oBaTENFHON IMpOrpaMMme pe3yibTaToB
o0y4YeHHsI ¥ YpOBEHb C(OPMHPOBAHHOCTH BCEX KOMIETEHIUH, 3asBICHHBIX B 00pa3oBaTEIbHON
nporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

MartepuanbHO-TEXHUYECKOE O0ecreueHne TUCIUILIMHBI MPU 00YYeHHH C UCIIOJIb30BAaHUEM
TPAAUITMOHHBIX TEXHOJIOTUN 00ydYCHUSI.

HanmeHoBaHue yuyeOHbBIX ayIUTOPHI,
JadopaTopuii, MaCTEPCKUX, ONOIUOTEK,
CIIOPT3aJ10B, MOMeEIIeHUIi 1JIs XpaHEeHHUs U
NpopUIAKTHIECKOr0 00CTy:KMBAHUSI Y4€OHOTO
000py10BaHus U T.II.

119071, r. MockBa, Manas Kany:kckas yiauna, xom 1

OcHaLIeHHOCTh YYeOHBIX ayANTOPHI, JabopaTopuii,
MACTEPCKUX, 0M0JIMOTEK, CHOPTHBHBIX 32J10B,
TOMeLIeHMii 1JIsl XpaHeHUsI U NPOPUIAKTHIECKOr0
00cTy’KMBaHUS y4eOHOT0 000pyAOBAaHHS M T.IN.

ayZAUTOPUH JUIS IPOBEICHUS 3aHSTHI KOMIUIEKT yueOHOH MeOernu,

JEKIIMOHHOTO THUIIA TEeXHUYECKUE CPE/ICTBA OOYyUCHHUS, CITy>KallUe JUIs
MIpeIcTaBIeHus yueOHOl nH(opManny O0IbIION
ayAUTOPUU:

— HOYTOYK;
— TIPOEKTOD;
— TIPOEKIMOHHBIN IKpaH.

ayJUTOPUH ISl IPOBEICHUS PAKTHYECKUX KOMIUJIEKT yueOHoi Mebenu,

3aHSTHH, TPYNIIOBBIX U MHWBHYTBHBIX TEeXHUYECKUE CPEICTBA OOYUCHHS, CITy>KAIHe JUIs

KOHCYJIbTallui, TEKYIET0 KOHTPOJISA U MpeacTaBiIeHus yueOHOH nHpopManuu O0IbLION

MPOMEKYTOYHOH aTTecTaluu ayJIUTOpUH:

— HOYTOYK;
— TPOEKTOD;

— TIPOEKIMOHHBIN 3KPaH;
— TepCOHANbHBIE KOMIIBIOTEPHI JUIsl 00yYaromuXcsl.

Iomemmenust 111 CAMOCTOSITEIbHOI PaboThI OCHaAIIEHHOCTH MOMEIIEHMI AJI CAaMOCTOATEIbHOH
o0yyaommuxcs pa6oThI 00y4arommMxcst
YUTAIBHBIN 3271 OMOINOTEKH — KOMIIBIOTEpHAsl TEXHHUKA,;

ITOAKJIFOUCHUEC K CCTU I/IHTepHeT.
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10.  YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIIAHBI

KoauvectBo
Ne A Loy, e Tox Anpec caiita 9bC 3K3EMILISIPOB B
BTOP(BI) HaumenoBanue u3xaHus (yueOHuk, YII, HN3pateabcTBO
n/n MIT H3IaHUA WJIH JIEKTPOHHOTO pecypca oubIHoTEKe
 1p.) YHHuBepcuTeTa
10.1 OcHOBHas nHUTEPATypa, B TOM YHCIIE DIIEKTPOHHBIEC N3JAHHS
Jloxtnonos U. K., https://znanium.ru/catalog/docum -
1 Muponenko JI. I1., UwcneHHbIe METOBI VYueOHHuK M.: Undpa-Nnxenepus 2022 ent?id=417212¢#collection
Typynaios B. B.
Yuebnoe ) https://znanium.ru/catalog/docum -
2 [lTeBuenko A. C. UricnieHHBIE METO/IBI HocoGHe M.: HUIL] UHOPA-M 2022 ent2id=384029
IMTanrenees A. B., YucneHHbIe METOIBI. VuebHoe ) https://znanium.ru/catalog/docum —
3 Kynpssiesa 1. A. ITpakTHKyM mocobue M. HUITTHOPA-M 2023 ent?id=427023
10.2 JononHuTenbHAs IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIE U3IAHUS
Brruncnurenbhas HoBocubupckuii https://znanium.ru/catalog/docum -
YyeOHo- . Py
T'opbauer M. B., MaTeMaTHUKa: YUCIICHHBIC rocyJapCTBEHHBIN ent?id=397624
1 MeToanyecKas . 2018
Makapos M. C. METOJIBI PELICHUS 3a1a4 TEeXHUYECKUN
IuTEpaTypa
TeroMaccoobMeHa YHUBEPCUTET
[Mantuna U. B., BeruncnurenbHas https://znanium.ru/catalog/docum -
2 Cunuykos A. B. MaTeMaTHKa ¥ HeOnuK Cineprus [IPECC 2012 ent?id=227728
Kpemens E. B., YpereHHbIe METOLLL] - VueGioe https://znanium.ru/catalog/docum —
3 Kpemens 10. A., Abl - Briiimast mxkosna 2019 ent?id=438895
npaktukym B MathCad nocodue

Pacomexo I'. A.



https://znanium.ru/catalog/document?id=417212#collection
https://znanium.ru/catalog/document?id=417212#collection
https://znanium.ru/catalog/document?id=384029
https://znanium.ru/catalog/document?id=384029
https://znanium.ru/catalog/document?id=427023
https://znanium.ru/catalog/document?id=427023
https://znanium.ru/catalog/document?id=397624
https://znanium.ru/catalog/document?id=397624
https://znanium.ru/catalog/document?id=227728
https://znanium.ru/catalog/document?id=227728
https://znanium.ru/catalog/document?id=438895
https://znanium.ru/catalog/document?id=438895

19

11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHGOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
U npoeccruoHaIbHbIE 0A3bl JAHHBIX:

Nennm | DJieKTpOHHBIE YUeOHbIe H3IaHUSI, JIEKTPOHHbIE 00pa3oBaTeJbHbIE PeCypChl
1. 3BC «Jlanby http://www.e.lanbook.com/
2. «Znanium.comy Hay4Ho-Hu3IaTenbekoro neHrpa « uadpa-M»
http://znanium.com/
3. Onexrponnsie m3ganns «PT'Y um. A H. Kocsiruuay Ha mnatdopme DBC «Znanium.coms
http://znanium.com/
4, O6pasoBatensHas wiathopma «HOpaiit» https://urait.ru/
5. OnextponHbie pecypesl «Polpred.com 0630p CMW» https://www.polpred.com/
6. DekTpoHHbIe pecypchl «HarmoHampHOM 31eKTpoHHON Orbmotexkm» («HDBy») https://rusneb.ru/
IIpodeccnonanbubie 6a3bl JAHHBIX, HH(OPMALHOHHBIE CIPABOYHBIE CHCTEMBI
1. HNudopmanmonno-ananutndeckas cucreMa SCIENCE INDEX (BkiroueHHass B HaydHBIA
uHdopmannonssiii pecypc eLIBRARY.RU) https://www.elibrary.ru/
2. baza nannbix Springer eBooks Collections nznarensctea Springer Nature.
ITnarpopma Springer Link: https://rd.springer.com/
3. Dnextponnblit pecypce Freedom Collection u3narensctsa Elsevier https://sciencedirect.com/
4. Basa maHHBIX HAyYHOTO IUTHPOBaHKs Scopus u3nateabcTa Elsevier https://www.scopus.com/
5. basa ganusix ORBIT IPBI (Platinum Edition) kommanuu Questel SAS https://www.orbit.com/
6. baza JTAHHBIX Web of Science KOMITaHUH Clarivate Analytics
https.//www.webofscience.com/wos/woscc/basic-search
7. baza mannbix CSD-Enterprise komnanuu The Cambridge Crystallographic Data Center
https://www.ccdc.cam.ac.uk/
8. Hayunast snektpoHHas 6ubnnoteka «elibrary.ru» hitps://www.elibrary.ru/
9. baza mannbIx m3narenscrBa SpringerNature
https://link.springer.com/
https://www.springerprotocols.com/
https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%ReferenceWork%22
http://zbmath.org/
http://npg.com/
11.2. TlepedeHb NporpaMMHOro 0OeCrieYeHUs
Nen/m | IIporpaMmmHoe o0ecrieueHue PeKBUIHTLI NOXTBEPAIALOLICr0
aokyMeHTa/ CBOOOAHO pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. Microsoft Visual Studio KoHTpakT Ne 18-9A-44-19 or 20.05.2019
3. Mathcad KOHTpakT Ne 18-DA-44-19 or 20.05.2019
4. Matlab+Simulink KOHTpakT Ne 18-DA-44-19 ot 20.05.2019.



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
https://urait.ru/
https://www.polpred.com/
https://rusneb.ru/
https://www.elibrary.ru/
https://rd.springer.com/
https://sciencedirect.com/
https://www.scopus.com/
https://www.orbit.com/
https://www.webofscience.com/wos/woscc/basic-search
https://www.ccdc.cam.ac.uk/
https://www.elibrary.ru/
https://link.springer.com/
https://www.springerprotocols.com/
https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
http://zbmath.org/
http://npg.com/
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JIMCT YYETA OBHOBJIEHM PABOYEI TPOr'PAMMBbI YYEBHOM
JTUCHUIINHBI

B pabouyio mnporpaMmy y4eOHOW ITUCIMIUIMHBI BHECEHBI W3MEHEHHS/OOHOBIEHHUS H
YTBEPKJCHBI Ha 3aceaHuu Kaeaphl:

Ne i roj XapakKTep U3MeHeHUii/00HOBIeHHu HOMep MPOTOKOJIAa
O00HOBJIEHHS ¢ YKa3aHHeM pa3jeJia H J1aTa 3aceaHusl
PII Kadeapbl




