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PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM BBICIIEro oOpa3oBaHUs — OakajaBpuaT IO
HanpasieHuto noAroroBkn 09.03.04 IlporpammHas uHKeHepus, yTBepkIAeHHbIM [Ipukazom
MunucTepcTBa HayKH | Bbiciero oopasosanus Poccuiickoit @eneparuu ot 19.09.2017 Ne 920,

[Mporpammy coctaBui(u):
K.T.H., IOLICHT, no1eHT, H.B. banuna

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenanuu Kadeapsl «MaTemaTukay, IpoToKoa oT «21» mas 2024 r. Ne 11

3aB. kadeapoi, K.T.H., TOICHT H.JI. PsaGuenok

COI'TTACOBAHO

Kadenpa «MubOpMannOHHBIE CUCTEMBI U 3alIUTa WHOOPMALUKY, MPOTOKOI OT «21» mas 2024 r.
Ne 11

3aB. kadenpoi, K. 3. H, JOLECHT T.K. Kupumniosa



1 IIEJIA U 3AJAYM JUCHUTLIVHBI

1.1 Heau TUCUMTTAHBI

1 M3ydICHHE METOJIOB AHAIN3a TOYHOCTH BBIYHCICHUI

2 U3y4eHHE YHCICHHBIX METOJIOB

3 (hopMHpOBaHNE HABBIKOB PEIICHHSI TUIIOBBIX 3334 BEIYUCIUTEIPHON MATEMATHKH

4 (hopMHpOBaHHE HABBIKOB MCIIOIh30BAHMS CTAHAAPTHBIX MIPOTPAMMHBIX CPEACTB PELICHHUSI THIIOBBIX 3aa4

1.2 3ajaum QTUCHUILUINHBI

1 OCBOEHHE IPUEMOB MaTEMAaTUYECKUX BBIYMCIEHUH, peann3yeMblx Ha [1K

2 U3y4eHHE OCHOB YHCJICHHBIX METOJIOB, OCBOCHUE NMPHEMOB BBIUHCIICHUS MOTPELTHOCTEH, YCTOIUNBOCTU U
CJIO’KHOCTH BBIYHCIIUTEIIHBIX aJITOPUTMOB

3 M3y4eHUE BO3MOXKHOCTEH M NPHHIMIIOB PA0OTH MAaTEMaTHYECKUX MPOTPAMMHBIX CUCTEM

1.3 Ilesi> BoCHMTAHNS M 331241 BOCIIUTATEIbHOI PadoThl B paMKaxX TUCHUILINHBI

IIpodeccroHanbHO-TPYI0BOE BOCIIUTAHUE 00yUYAIOIIUXCS

Lenpb mpodheccrnoHaIbHO-TPYI0BOTO — (HOPMHUPOBAHUE Y O0YUAFOIIUXCSA 0OCO3HAHHON MPO(eCCHOHATFHON OPHEHTAIINHY,
MMOHUMAaHHs OOIIECTBEHHOIO CMBICTA TPYJa U 3HAYMMOCTH €ro i ceOs JTUYHO, OTBETCTBEHHOTO, CO3HATCIBHOTO U
TBOPYECCKOTO OTHOIICHHUS K OyAyIlell MAesTeNbHOCTH, NPO(PECCHOHAILHOW STHKH, CIIOCOOHOCTH MPEIBUNCTH
U3MCHCHHS, KOTOPBIC MOT'YT BO3HHKHYTh B MPO()ECCHOHAIBHOMN JEATCIFHOCTH, H YMCHUIO paboTaTh B U3MCHEHHBIX,
BHOBb CO3/IaHHBIX YCIIOBUSIX TPY/a.

enp BocUTaHUS TOCTUTAETCS TI0 MEPE PEIICHUS B €IMHCTBE CIECIYIOIINX 3aau:

— (opMHpOBaHUE CO3HATEILHOTO OTHOIICHHS K BEIOpaHHOU Tpodeccu;

— BOCIIUTaHWE YECTH, TOPIOCTH, JIIOOBH K MPO(EcCHH, CO3HATEIHHOTO OTHOIICHUS K MPOQPECCHOHATFHOMY OJTY,
MTOHUMAaeMOMY KaK JIMYHAs OTBETCTBEHHOCTh M 00S3aHHOCTE;

— (popMHpOBaHHUE IICUXOJIOTHH MPOPECCHOHANA;

— (opMupoBaHUE MPOPECCHOHATBHOMN KYIBTYPHI, 3TUKU IPOPECCHOHATEHOTO OOIICHUS;

— (hopMupoOBaHUE COUATFHON KOMIIETEHTHOCTH U APYTHE 3a/1a4H, CBA3aHHBIC C MMHUIKEM NMPO(ECCHH U aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Broxk/gacte OITOIT ‘ Bbnok 1. Juctumnuael / O6s3aTeNnbHAas 4acTh

2.1 I[I/ICIII/IHJH/IH])I U NIPAKTUHKHU, HA KOTOPLIX OCHOBBLIBAE€TCH U3YUYCHUEC JTAHHOM JUCIHHUIIMHbI

1 \ b1.0.08 Anrebpa u reomeTpust

2.2 JIucuMnJIMHbI M NPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JaHHOM JMCUMIIJIMHbI
He00X0IMMO KaK MpeAllecTBYIOLIee

b1.0.10 /IuckpeTHast MaTeMaTHKa

b1.0.12 Teopus BeposSITHOCTEH W MaTeMaTHYECKasi CTATHCTUKA

b1.0.13 Maremartnyeckas JIOTUKa U TEOPUS aITOPUTMOB

b1.0.19 Teopus npuHATHUS peIICHUIH

b1.0.23 Apxurextypa 9BM

b1.0.28 MoaenupoBanue

b51.0.29 BeryncnaurenbHble aITOPUTMBI

b1.0.34 Teopus nadopmarym

OO NDO O WN -

b51.0.37 DxoHOMHEKA IPOrPaMMHON MHKEHEPUHI

10 b52.0.04(I1x) [Ipou3BoACTBeHHAS - IPEIAUIUIOMHAS IPAKTHKA

11 b3.01([1) BeimosHeHIE BBITYCKHOH KBATN(UKAIIHOHHOH pabOTHI

12 b3.02(/1) 3amuTa BITYCKHOH KBUIM(PHUKALMOHHOW PabOTHI

13 OT/1.01 OCHOBHI HAYYHBIX HCCIIETOBAHUAN

3 IIJIAHUPYEMBIE PE3YJIbTATBIOBYUYEHMUS 11O JUCIHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIBHOM ITPOI' PAMMBI

Koa n Koa n HanmenoBanue

HaHMMeHOBaHHe HHANKATOPA T0CTH:KEHUS ILitannpyemblie pe3yabTaThl 00y4eHUs

KOMIIeTeHIINH KOMIeTeHIINN
OIIK-1 Cnocoben 3HaTh: OCHOBHBIE TIOHSATHS, OMPENCICHHS, METOJIbI U
MIPUMEHSITh CHMBOJIMKY BBIYMCIUTEIEHON MaTeMaTHKH
ecrectBeHHoHayunbie | OITK-1.1 3HaeT ocHOBHI YMeTh: IPUMEHSITh OCHOBHBIC IOHITHS IIPU PEIICHUHN
1 OOLIEMH)KEHEPHBIE | MAaTeMAaTHKH, (PU3HKH, THUIIOBBIX 32/1a4 BBIYHCIUTEIbHON MaTeMaTHKN
3HAHMS, METO/IBI BBIYNCIIUTEIFHON TEXHUKH 1 Npe/IJI0KEHHBIMU METOAaMH
MaTeMaTH4ecKoro IIPOTPaMMHPOBAHHS Brnanets: OCHOBHBIMU IOHATHSIMH, METOJIaMH,
aHanM3a u MaTeMaTHYECKUM allllapaToOM BBIYHCIUTEIHHON MaTEMaTHKU
MO/JIEITMPOBAHHS, IIPY PEIICHNH CTaHAAPTHBIX 3a/1a4
TEOPETUYECKOTIO U OIIK-1.2 Ymeer pemaTh 3HaTh: OCHOBHBIE METO/BI U AJITOPUTMBI PELICHUS
OKCIIEPUMEHTANIBHOTO | CTaHapTHbIE CTaH/IapTHBIX 33/1a4 BHIYUCIUTEIbHONH MaTeMaTHKH




HCCIICIOBAHMS B
poheCCHOHATBHOM MIPUMEHEHUEM

npodeccCHOHATBHEIC 3aJa9H C YMeTh: 3aIMCBIBaTh MaTEMAaTHIECKYIO IIOCTAHOBKY 3a7ad;
pelaTh CTaHIapTHBIC MPO(ECCHOHATBHBIC 3a1a4H, HCIIOIB3Ys

JCATCIIBHOCTHU C€CTCCTBCHHOHAYYHBIX U MCETOAbI BBIYHMCIUTEILHOM MaTEMAaTUKH
OGHICI/IH)KeHepHLIX 3HaHPII>i, BHa,IIeTLZ HaBbIKaMH BBI60pa, TIPUMEHCHUSA METOOB U
MCTOAOB MATEMATHUYCCKOI'O AIITOPUTMOB JId pEHICHUS CTaHAAPTHBIX HpO(I)eCCI/IOHaHBHBIX
aHajin3a U MOJCIUPOBaAHUA 3aJga4

3HaTh: OCHOBHBIE METO/IBI M IPUEMBI TEOPETHIECKOTO H
SKCTIEPUMEHTAIBHOTO UCCIIEI0BaHNMS, IPUMEHAEMbIC IS
penieHust 3a1a4 B Npo(heCCHOHAIBHOH JeITEIbHOCTH

OIIK-1.3 UMeeT HaBBIKHA
TEOPETHYCCKOTO U
IKCIIEPUMEHTAIBHOTO

YMeTh: NPeACTaBISITh IOJIyYSHHbIE ITPU PEILICHUH PE3YJIbTaThI
B TEPMUHAX MPEAMETHON 00J1aCcTH; BEIOMPATh ONTUMAaJIbHBIN
METOJI perIeHNusI 1 000CHOBBIBATH CBOH BHIOOD

HCCIIENOBaHUA 0O0BLEKTOB
po¢eCCHOHATBHO
NEATEILHOCTH

obnactu

Brianers: ciocodaMu 1 popMamu npecTaBICHUS
MOJIy4EHHBIX PE3yJIbTaTOB TEOPETUYECKOTO U

9KCIIEPUMEHTAJIBHOTO UCCIIEI0BaHUSI OO BEKTOB
npodeccHoHANBHOM NesTeIbHOCTH B TEPMHUHAX NPEIMETHOMN

4 CTPYKTYPA U COAEPXAHUE JUCHUIIJIMHbI

Ounas ¢popma *Kon

Kon HanmenoBaHue pa3jeioB, TeM H BUAOB padoT Hacet HHARKATOPA

CeMeCTp Tlex Hp JIa6 CP JAOCTHIKCHUS
KOMIICTCHIIHHU

1.0 | Paznen 1. OcoGeHHOCTH MAaTeMaTHYeCKHX BbIYHCJIEHMI
peanusyembix Ha IIK. DiieMeHTHI TeOPHHU MOTPEIIHOCTH.

1.1 | Tema 1. Teoperuueckue OCHOBBI UHCICHHBIX METOJIOB.

Marematuueckue nporpaMmuble  cuctemsl.  Ilorpeminoctu

BBIYMCIIEHUHA. AOCOJIIOTHAas ¥ OTHOCUTENBHAs IOTPEIIHOCTH OIIK-1.1
OpUOMMKEHHOTO  4ucia. 3amuch M TIpaBWiIa  OKPYTJICHHS 2 2 2 2 6 OIlK-1.2
npuOMMKeHHBIX gucell. OCHOBHBIC HMCTOYHHKH IOTPEITHOCTH. OIIK-1.3
[IpaBmia  NpHUONKEHHBIX — BBIYMCIICHHUH. Omnpenenenne

KOJIMYECTBA BEPHBIX 3HAYAINNX NHU(P Pe3yabTaTa BEIYUCICHUH

2.0 | Pasuen 2. Pelenue HeJlMHEliHbIX ypaBHEHHIi H cHCTeM.

2.1 | Tema 1. YncneHHble METOJbI PEIICHUS] HEMHEHHBIX YpaBHEHH. OIK-1.1
Otaenenue KOpHe. YTouHeHHE KOpHEW. MeToJl MOJIOBUHHOTO 2 2 2 2 6 OHK-1.2
nenenus. Meroa xopa. Meton kacarenbHbIX. MeTo uTepauui. OHK-1I3
YcnoBusi CXOAMMOCTH M OLICHKA OTPETHOCTH '

2.2 | Tema 2. YuncneHHoe pelleHHE CHCTEM JIMHEWHBIX ypaBHEHHH. OIK-1.1
Knaccudukanus metogoB pemenus. Metos uckimtoueHus ['aycca 2 2 5 2 6 OHK-1.2
¢ KoHTposneM. Merton mpocroil wurepanuu. Merton 3eiiaens. OHK-1.3
YcnoBusi CXOAMMOCTH M OLICHKA OTPELTHOCTH '

3.0 | Pazmen 3. MnTEpnoasiuMs M ANNPOKCUMANMH (PYHKIIHIA.

3.1 | Tema 1. 3amada HUHTEPIIOJIMPOBAHMUS. ITocTpoenue OIK-1.1
uHTEeprnonupytomed ¢yskmuu. MHTepnonauuoHHas ¢opmyna 2 1 1 1 5 OHK-l.Z
Jlarpamxa. UntepnonsmuonHas ¢opmyna Herotona. CrutaiiH- OHK-1.3
HMHTEPIONIALHUS

3.2 | Tema 2. Tlombop ommmpuueckoir  ¢Gopmyisl.  Metos OIIK-1.1
BBIpAaBHUBAHUS. OnpenencHue MapaMeTPOB SMITHUPUIECKOI 2 2 2 2 6 OIlK-1.2
(hopMyJIBI METOIOM HAaMMEHBIINX KBAIPATOB OIlK-1.3

4.0 | Paznmen 4. YucaenHoe nuddepeHunpoBanue "

HMHTEerpupoBaHue PyHKUMIl.

41 | Tema 1. UwucnenHoe auddepeHppoBanne  (QyHKIUH.

Iorpemnocty, BO3HHKAIOIINE npu YHUCJIEHHOM OIlK-1.1
i hepeHInpoBaHUH. [TpubmmxenHoe BBIUNCIIEHUE 2 2 2 2 8 OIIK-1.2
ONpeZIeTIeHHBIX ~ WHTErpajioB:  KBaapaTypHble (OpMynbl C OIIK-1.3
paBHOOTCTOAIMMMU y31aMH. OlLleHKa NOrPemHOCTH

5.0 | Pazgen 5. UnciaeHHble MeTOObI pelIeHHS] OOBIKHOBEHHBIX
A epeHIHATBHBIX YPABHEHUI U CHCTEM.

5.1 | Tema 1. YucneHHble METOABI pEIMICHUS OOBIKHOBEHHBIX OMNK-1.1
muddepeHInaIbHBIX ypaBHEHHH U cucTteM. Metox Oiinepa, 2 2 5 5 6 OHK-l.Z
MOIM(UIMPOBaHHBIA MeTon Oiiepa, Meron Pynre-Kyrra. OHK-1.3
OrneHka NOrpemHoCcTU :

5.2 . OIIK-1.1
Tema 2. KpaeBas 3amada. UnucieHHbIE METOJIBI PEIICHUS] KpaeBOH

. 2 2 2 2 6 OIlK-1.2
3a7a4i. MeToJ; KOHEUHbBIX pa3HOCTEH OITK-1.3




4 CTPYKTYPA U COAEPXAHUE JUCHHUIIJINHBI

Ounas ¢opma *Kon

Kon HaunmeHoBanue pa3ie/ioB, TeM M BUA0B padoT C Hacnt HHHIATOpa

eMecTp Tlex Hp JIa6 CP JAOCTHKCHHUSA
KOMIICTCHIIHHU

6.0 | Pazgen 6. Pemenne nuddepeHnnaIbHBIX YpaBHeHHiT B
YACTHBIX NPOU3BOJHBIX.

6.1 | Tema Teopust ypaBHEeHWH B YAaCTHBIX HPOU3BOJIHBIX. OIK-1.1
Krnaccudukaums ypaBHenuii. [locTpoeHue MareMaTHYECKUX 2 2 2 2 8 OHK-1.2
MoJieJieldl ypaBHEHUH TEIUIONPOBOJHOCTH, KOJeOaHUil CTPYHBI M OHK-1.3
Jlarutaca. Metoj ceTok '

OIIK-1.1
®dopma MPOMEKYTOUHON aTTECTAIIUH — 3a4eT 2 OIIK-1.2

OIIK-1.3
Hroro gacos (6e3 yuéra yacoB Ha IPOMEKYTOIHYIO aTTECTAIIHIO) 17 ‘ 17 ‘ 17 ‘ 57

5 ®OHJl OHEHOYHbIX CPEACTB JJIsA TIPOBEAEHUSA

TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEXYTOYHOI

ATTECTALIHUU OBYYAIOILIUXCHA ITO AUCIUITJIMHE

@oHJ ONEHOYHBIX CPEACTB ML IPOBEACHHS TEKYIIETO KOHTPOJIS YCHEBAEMOCTH H TIPOMEXYTOUHON
aTTecTallly MO JUCLUIUIMHE 0(OopMIIeH B BHJC npuiokeHus Ne 1 k paboueil mporpamMme TUCIUIUIMHBI M pa3MeIleH B
JIEKTPOHHOH HH()OPMALMOHHO-00pa30BaTeIbHON cpefe YHHBEpCHUTETa, NOCTYMHOW oOOydaromeMmycs depe3 €ero

JIMYHBIA KaOUHET

6 YHEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCHMUILIAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas JnTEpPaTYpa

Bubmmorpadudeckoe onrcaHue

Komn-Bo 3Kk3.
B OuOnnoreke/
OHJIAtH

6.1.1.1

bnarog, . A. BeruncnurenbHas MaTeMaTHKa : yueOHoe mocooue / M. A. brnaros, O.
B. Crapoxwunoa. — Camapa : [II'YTH, 2017. — 205 c. — URL:
https://e.lanbook.com/book/182330 (nara obopamenus: 15.04.2024). — TexkcT :
3JIEKTPOHHBIM.

Omnmnaitu

6.1.1.2

I'mnemyTanHoB, P. @. YncnenHbie MeTobl : yueOHoe nocodue / P. .
I'mnemyTnuHOB, K. P. Xabubyniuaa ; MunucTepcTBO 00pa3oBaHus U HAYKU
Poccun. — Kazanb : Ka3aHckuii HallMOHAIBbHBINA HCCIIEN0BATENIBCKUN
texHonornueckuii yausepcurer (KHUTY), 2018. — 92 ¢c. — URL:
https://biblioclub.ru/index.php?page=book&id=500887 (narta obpaiieHus:
18.04.2024). — TekcT : 2NeKTPOHHBIN.

Omnmnaitu

6.1.1.3

Komuenosa, H. B. BeruncnurenbHas MaTemMaTHKa B IpUMepax U 3ajadax : yaeOHoe
noco6ue / H. B. Konuenosa, 1. A. Mapon. — 5-e u3p., crep. — Cankr-IlerepOypr
: Jlanp, 2021. — 368 c. — URL: https://e.lanbook.com/book/171859 (nara
obpamenus: 15.04.2024). — TekcT : AIEKTPOHHEBIH.

Omnmnaitu

6.1.14

Cpouko, B. A. Uncnennsie Mmetoapl. Kype nexuwii : kype nekuuii / B. A. Cpouxo.
— Canxkr-IlerepOypr : Jlans, 2022. — 208 ¢. — URL:
https://e.lanbook.com/book/210359 (nara obparienus: 15.04.2024). — TekcT :

3JIEKTPOHHBIN.

Omnmnaitu

6.1.1.5

JletoBa, T. A. MeToas! ontumu3anuu. [IpakTraeckuii kKype : yaeoHoe mocooue / T.
A. JleroBa, A. B. ITanteneeB. — Mocksa : Jloroc, 2011. — 424 ¢. — URL.:
https://biblioclub.ru/index.php?page=book&id=84995 (nara oOpaiieHus:
18.04.2024). — TeKcT : 3JIEKTPOHHBIH.

Ownmnaita

6.1.2 JlonoJHATEIbHAS JUTEPATYPA

Bubnuorpapuueckoe onncanue

Koma-Bo 3Kk3.
B OuOnnoreke/
OHJIAiH

6.1.2.1

Bospkuna, I'anuna [TetpoBHa MareMaTtnueckoe MOAECIUPOBAHUE CUCTEM U
npoueccos : yueb. nocodue / I'. I1. Bosipkuna, X. H. barnyesa, T. JI. Anekceesa ;
®enep. areHTCTBO X.-A. TpaHCIL., IpKyT. roc. yH-T myTteit coobmt. — HUpkyTck :
UpI'VIIC, 2011. — Y. 1 : Yucnennsie merosl, 2011. — 158 ¢. — Tekcr :
HETNOCPE/ICTBEHHBIH.
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Komn-Bo 9k3.
Bubnuorpapuueckoe onncanue B Oubnmorexe/
OHJIANH

Anekceesa, T.JI. Meroandeckue yka3zaHus 1o n3ydeHuro qucuumumaer 51.0.09
BrrancnurensHas MaTeMaTHkKa 1o HarpasieHuro moarotosku 09.03.04
[Iporpammuas nmxeHepws, mpodmis PazpadoTka mporpaMMHO-HHPOPMAITHOHHBIX

6131 cuctrem/ T.JI. AnekceeBa; Upkyrt. roc. yH-T myTteit coobn. — Upkytck: UpI'VIIC, Onnaiin
2023. - 12 c. - Tekcr: anexrponnsiid. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_47832_1398 2024 1 signed.pdf
6.2 Pecypchl HHPOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH « MHTepHET»
6.2.1 OnekTpoHHO-OnbaMoTeuHas cucrema «M3narensctBo Jlanby, https://e.lanbook.com/
6.2.2 OeKkTpoHHO-O0MbIMoTE Has cucteMa « Y HUBEpCUTETCKasi OnbianoTeka oHainy, https://biblioclub.ru/
6.2.3 DneKTpoHHO-GubIHOTeuHas cucteMa «O6paszoBatenbHas miardopma FOPAMTy, https://urait.ru/
6.3 IIporpamMHoe obecriedenne U HH(PpOPMALMOHHBIE CIIPABOYHbIE CHCTEMBI
6.3.1 bazoBoe nporpamMmMHoe o0ecrieueHue
6311 Microsoft Windows Professional 10, rocymapctBenHbrii KoHTpakT oT 20.07.2021  Ne
T 0334100010021000013-01
6.3.1.2 l(\)/iicrosoft Office Russian 2010, rocynapctBenHsiii kKoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
FoxitReader, CcBO0OOTHO pacmpocTpaHsieMoe MPOrPaMMHOE obecrieucHue http://free-
6.3.1.3 . .
software.com.ua/pdf-viewer/foxit-reader/
Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHsiemMoe TporpaMMHOE — oOecreueHue
6.3.1.4 i :
https://get.adobe.com/ru/reader/enterprise/
SAunexc. bpayszep. IlpukinagHoe mnporpammuHoe oOecrieueHne oOmero HasHaueHus, OducHble
6.3.1.5 TIPHIIOKEHUS, TUIEH3HS — CBOOOIHO PacIpoCTpaHIeMoe IporpaMMHOe obecriedeHne 1o uier3nn BSD
License
6.3.2 CnenuaJu3upoBaHHOE NPOrPaMMHoOe o0ecrieyeHne
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7 OHUCAHHUE MATEPUAJIbHO-TEXHUYECKOWM BA3bl,
HEOBXOANMOMU JJIsA OCYIWECTBJIEHUSA YYEBHOI'O NTPOLECCA
1O JMCIUITJIMHE

Kopnyca A, b, B, I', [, E UpI'YIIC nHaxonasTcs mo aapecy r. MpkyTck, ya. UepHsimeBckoro, 1. 15;
xopnyc JI UpI'YIIC waxoautcs — no aapecy r. Upkytck, ya. JlepmonToBa, 1.80

VYueOnast ayauropus ['-103 1y1st mpoBeieHnst JISKIIMOHHBIX U IPAKTHUECKHUX 3aHITHI, 1a00paTOpHBIX padoT,
TPYNIIOBBIX U MHIUBHUIYaJIbHBIX KOHCYJIBTAIIUN, KypCOBOTO ITPOSKTHUPOBAHUS (BBIIIOJIHEHHS KYPCOBBIX
paboT), TeKyIIero KOHTPOJISl ¥ MPOMEKYTOUHOH arTectanui. OCHOBHOE 000pyA0BaHUE:
CIeMaTu3upOBaHHas MeOeIb.

VYuebnast aynuropust I'-207 1u1st mpoBesieHNs ISKIIMOHHBIX U ITPAKTHUECKHUX 3aHATHH, Ta00paTOpHBIX padoT,
TPYNIIOBBIX U HHAUBHUIYaJIbHBIX KOHCYJIBTAIIMN, KyPCOBOTO MIPOEKTUPOBAHUS (BBITIOTHEHUS KYPCOBBIX
paboT), TeKyIIero KOHTPOJISl ¥ MPOMEKYTOUHOH arTectanui. OCHOBHOE 000pyA0BaHUE:
crennanu3upoBanHas Meoens. [l mpoBeeHNs 3aHATHIH UMEIOTCs yueOHO-HaTIsAHbIe TocoOus (TUTaKaThl).

VYuebnast aynuropust ['-212 1u1st mpoBesieHNst ISKIIMOHHBIX U TPAKTHYECKHUX 3aHATHH, 1Ta00paTOpHBIX padoT,
TPYIIOBBIX U HHIMBUIYAIBHBIX KOHCYJIbTAlUH, KypCOBOTO MPOEKTUPOBAHUS (BBITIOIHEHHUS KYPCOBBIX
paboT), TeKyIIero KOHTPOJIS U MPOMEXYTOUHOH arrecTanun. OCHOBHOE 000pyI0BaHuE:
crenuanu3upoBanHas Meoens. [l mpoBeeHNs 3aHATHH UMEIOTCs yueOHO-HaTTIAHbIe TocoOus (TTaKaThl).

VYuebnast aynuropust ['-223 1u1st mpoBesieHNs! ISKIIMOHHBIX U ITPAKTHYECKHUX 3aHATHH, Tab0paTOpHBIX padoT,
TPYIIOBBIX U HHIMBUIYAIBHBIX KOHCYJIbTAINH, KypCOBOTO IIPOSKTUPOBAHHMS (BBIITOIHEHHS KypPCOBBIX
paboT), TeKyIIero KOHTPOJIS U MPOMEXYTOUHOH arrecTanun. OCHOBHOE 000pyI0BaHHUE:
crenuaa3upoBaHHas MeoOesb. [lis mpoBeieHns! 3aHATHH NMEIOTCsl YUeOHO-HaIsIHbIe TOco0Ms (TIaKaThl).

VYuebnast aynuropust I'-301 1y1st mpoBeieHnst ISKIIMOHHBIX U ITPAKTUUECKHUX 3aHATHH, 1a00PaTOPHBIX padoT,
TPYIIOBBIX U HHIMBUIYAIBHBIX KOHCYJIbTAlUH, KypCOBOTO MPOSKTUPOBAHUS (BBITIOIHEHHUS KYPCOBBIX
paboT), TeKyLIero KOHTPOJIS U MPOMEXYTOUHOH arrecTanun. OCHOBHOE 000pyI0BaHHUE:
crieMaI3upoBaHHas MeOelb, MyJIbTUMEIHANPOEKTOD, (HOYyTOYK nepeHocHoi). [t npoBeieHust 3aHsATHI




AMEIOTCSl yIeOHO-HATJISIHBIE TocoOus (TUTaKaThI).

Yuebnas aynutopus I'-305 mis mpoBeaeHUs JEKITMOHHBIX U IPAKTHYECKUX 3aHATHH, 1a00paTOpHBIX paboT,
TPYIIIOBBIX ¥ MHAMBUIYaIbHBIX KOHCYIbTAIU, KypCOBOTO POSKTUPOBAHHUS (BBIIOIHEHHS KYPCOBBIX
paboT), TeKymero KOHTPOIIS U MIPOMEKYTOUHOU arTecTanni. OcHOBHOE 000pyJOBaHHE:!
CIeHaTH3UPOBaHHAS MeOeIh, MyTbTHMEIHAIIPOSKTOP, (HOYTOYK epeHocHOM). s mpoBeeHHS 3aHATHIA
HMEIOTCS yaeOHO-HaTIIsIIHBIe TOCOOUS (TUTaKaTHI).

VYuebnas ayauropus ['-307 ans npoBeaeHNs PaKTHUECKUX 3aHATHH, TaOOpaTOPHBIX padOT, TPYIIIIOBBIX U
WMHIUBHUIYaIbHBIX KOHCYIbTAlNH, KypCOBOTO TPOEKTUPOBAHUS (BBIIIOIHEHNS KYPCOBBIX paboT), TEKYIETO
KOHTPOJISI ¥ IPOMEKYTOIHOH arTectanni. OCHOBHOE 000pyIOBaHHE: CTICIIHAIN3UPOBAHHA MEOEIb,
KOMITBIOTEPHI C TIOAKIIOUCHNEM K ceTH VIHTepHeT, 00eceunBaroue JOCTYI B 3JIEKTPOHHYTO
nHpopMannoHHO-00pa3oBaTenpHyI0 cpeny Upl YIIC, yueOHO-Harmsagable TocoOus (TUTakaThl).

VYuebnas ayauropus ['-315 ans npoBeaeHNs MpaKTHUECKUX 3aHATHH, TaOOpaTOPHBIX padOT, TPYIIIOBBIX U
WMHIUBHUIYaJIbHBIX KOHCYJIBTalUH, KypCOBOTO IIPOEKTUPOBAHUS (BBIIOIHEHNS KYPCOBBIX padoT), TEKYIIIETO
KOHTPOJISI ¥ IPOMEKYTOIHOH arTrectanini. OCHOBHOE 000pyIOBaHHE: CTICIIMAIN3UPOBAHHAs MEOEIb,
KOMITBIOTEPHI C TIOAKIIOUCHNEM K ceTH VIHTepHeT, 00eceYnBaroIue JOCTYI B 3JIEKTPOHHYTO
nHpOopMannoHHO-00pa3oBaTensHyI0 cpexy Upl YIIC.
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[TomemeHns st CaMOCTOATENBHONW PaOOTHI 00YYAIOIINXCS OCHAIIEHB KOMITBIOTEPHOH TEXHUKOM,
MOAKIIOYEHHON K HH()OPMAIIMOHHO-TEIEKOMMYHHUKAIMOHHON ceTn «/HTepHeT», n obecneye sl JOCTYIIOM B
ANEKTPOHHYIO HHPOpMaIMOHHO-00pazoBaTenbHyto cpexy Upl YIIC. [Tomenierns ams caMOCTOSTEIbHOM
paboTHI 00yJarOIIIXCS:

— YHTAJbHBIC 3AJIBI;

— y4eOHbIe 3a7bl BEIYUCTUTENbHON Texankn A-401, A-509, A-513, A-516, A-501, A-503, 1-505, A-507;

— MOMEIIEHHS U1 XPaHeHUs1 U TPO(UIIAaKTHIECKOT0 00CITy )KUBaHUs yueOHOro obopynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA JISA OBYYAIOIUXCA
11O OCBOEHMIO JTMCIIMITJIMHbI

Bun yuebHoi
NIEITEILHOCTH

Opranuzanus yueOHO NesaTeIbHOCTH 00y4aromerocs

Jlexus

Jlekuust (ot nmatuHCKOro «lection» — YTeHHE) — BHUI ayAUTOPHBIX Y4YeOHBIX 3aHSITHIL.
Jlexnus: 3aKkianbpIBacT OCHOBBI HAYYHBIX 3HAHUI B CUCTEMAaTH3UPOBAHHOM, IOCJIEIOBATEIILHOM,
000011IeHHON (hOpMe; PACKPBIBACT COCTOSIHME W TICPCIECKTUBBI PA3BUTHS COOTBETCTBYIOIICH
00JIacTH HAayKW U TEXHUKH; KOHICHTPUPYET BHUMaHHE OOYYarolIMXcsi Ha HanOoliee CIIOKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIUPYET [T03HABATEIbHYIO aKTHBHOCTH 00YYaIOINXCSI.

Bo BpeMsi NEKIMOHHBIX 3aHATHH OOy4YaroUIMHCS JOJKEH YMETh CKOHLEHTPHUPOBATh
BHUMaHHME Ha HM3Y4aeMbIX NpoOJIeMax W BKIIOYNTH B paboTy Bce BWABI MAMSTH: CIIOBECHYIO,
00pa3Hyl0 1 MOTOPHO-JBHTIaTeNIbHYIO. J[JIs 3TOro Bech Marepual, u3jaraeMblii IIpenoaaBaTesem,
o0yyaromemMycsi HeOoOXOAMMO KOHCHEKTHpOBaTh. Ha MOJNSIX KOHCIIEKTa ClleAyeT IoMedarb
BOIIPOCHI, BBIICIIEHHbIE OOYYaIOIMMCSl Ui KOHCYJIBTALMM C TIperojaBaTesieM. BBIBOJIbI,
MOJy4eHHBIE B BHJE (DOPMYJ, PEKOMEHIyeTcs B KOHCIIEKTE IIOJYEPKHBATh WIN OOBOAWTH
paMKoii, 4TOOBI JTyUIe 3arOMUHAINCH. [101€3H0 COCTaBUTh KPAaTKHH CIIPAaBOYHMK, COJEPKAINN
OTIpesieNeHUs] BaXKHEHIINX MOHATHH nekunu. K kakaoMy 3aHATHIO CleIyeT pa3o0paTh MaTepHai
npenpaymed Jekmud. M3ydas marepuan mo y4eOHMKY WM KOHCIIEKTY JIEKLIWH, ClemdyeT
HEPEXOUTH K CIEAYIOLIEMY BOIIPOCY TOJILKO B TOM Cllydae, KOI/la XOPOILIO YCBOEH IPEAbIIyILUN
BONIpOC. Psii BONPOCOB MUCHMIUIMHBI MOKET OBITh BBIHECEH Ha CAaMOCTOSATENIBHOE H3yuYeHHE.
Takoe 3amaHue TpeOyeT ONEPAaTUBHOTO BBHIMOTHEHHA. B KOHCIEKTe JEeKIUi HEeoO0XO0IuMO
OCTaBHTb MECTO JUIS OCBEIIEHHS YHOMSHYTHIX BonpocoB. OOGO3HAauMTH BONIPOCH], TEPMHHBI,
MaTepuan, KOTOPBIA BBI3BIBAET TPYAHOCTH, IOMETHTh U TIONBITATbCA HANTH OTBET B
pekomeHnayeMoil nureparype. Ecim camocrosiTensHO HE ynaeTcss pazo0paThesi B MaTepHane, TO
HeoOxonuMo c(hOopMyJIMpOBaTh BOIPOC M 3a/4aTh IIPENOJABATENI0 HA KOHCYJbTAIlMM, Ha
MPaKTUYECKOM 3aHATUU

[IpakTryeckoe 3aHATHE — BUI aAyAUTOPHBIX YI€OHBIX 3aHATHH, Ile/IeHanpaBIeHHas Gpopma
OpraHM3any y4eOHOro mpolecca, Ipy peaii3alui KOTOpoi 00ydaromyecs 10 3aJaHuio U 10/
PYKOBOJICTBOM IPENOAABATENsl BBINOJIHAIOT IMpakTUdeckue 3agaHus. [Ipaktudeckue 3amgaHus
HarpasjeHbl Ha yriyOJleHHe HAayYHO-TEOPETHMYECKUX 3HAHUH M OBJIAJEHUE ONpe/eICHHBIMU
MeToJlaMH paboThl, B IpoOIecCe KOTOPBIX BBIPA0ATHIBAIOTCS YMEHHUS! M HABBIKH BBITIOJIHEHHS TE€X
WIM MHBIX y4eOHBIX IEHCTBHMH B JMaHHOW cdepe Hayku. [IpakTiueckue 3aHATHS Pa3BHBAIOT

HpaKTI/I'-IeCKOC Hay4YHO€ MBIIJIICHUE U PE€Yb, MO3BOJIAIOT IMPOBEPUTH 3HAHUA 06yqa}oumxcsl, BBICTYIIAIOT Kak

3aHATHE CPEeICTBa ONepaTHBHOIN 0OPaTHOHN CBS3M; IEh MPAKTUIECKUX 3aHATHH — YIITyONIaTh, paclIupsTh,

JeTaIM3NUpPOBATh 3HAHUS, IMOJIydeHHbIE Ha JIEKIMH, B 0000ImIeHHOW (opMe M COAEHCTBOBATH
BBIPAOOTKE HABBIKOB MPO(ECCHOHANBHON S TeTbHOCTH.

Ha mpakTuuecknx 3aHATHSIX HOAPOOHO PACCMATPHBAIOTCS OCHOBHBIE  BOMPOCHI
JUCHUIUIAHBI, Pa30MpalOTCs OCHOBHBIE THMBI 3amad. K KakXIoMy MPaKTHYECKOMY 3aHSATHIO
ClefyeT 3apaHee CaMOCTOSITEIbHO BBINOJHUTH JAOMAIHEE 3aJaHHe WU BBIYYUTH JICKIMOHHBIN
Mmarepual K cieayroonieid teme. CucreMaTHYecKoe BBIIIOJIHEHUE JIOMAITHHUX 3aJlaHui 00s13aTelIbHO




U SIBJIICTCS BAYKHBIM (PaKTOPOM, CLIOCOOCTBYIOIINM YCHEITHOMY YCBOSHHIO JUCIUTUINHBI

JlaGopatopHas
pabota

OCHOBHOW TIeNIbI0  JTaOOPAaTOPHBIX PAabOT SBISETCS TeopeThdeckoe O0OOCHOBaHHWE,
HATJBIMHOC W/WIM OKCIEPUMEHTANBHOE IMOATBEPXKACHHE W/WIM TIPOBEpPKa CYIIECTBEHHBIX
TEOPETHIECCKUX MOJOKECHNH (3aKOHOB, 3aKOHOMEPHOCTEH) aHaJH3 CYIIECTBYIOIIUX METOIUK U
METOAOB WX peanm3annd W T.4. OHH 3aHHMAIOT NPEUMYIIECTBEHHOE MECTO MPH H3YICHUH
TUCHUTUIAH 00A3aTeNbHOW YacTH M YacTH, (OPMHPYEMOH YYacTHHKAMH 0Opa30BaTEIHHBIX
oTHo1eHuit broka 1.

Hcxons us nenu, cosepkaHueM J1abopaTopHBIX pabOT MOTYT OBITh:

- OKCIICPUMECHTAJIbHAS IIPOBEPKa (POPMYJI, METOIUK PACUECTa;

- MPOBEJCHUC HATYPHBIX M3MEPCHUN CBOWCTB, pabOYMX MapaMETPOB, PEKUMOB PadOTHI
MPY ITOMOIIH J1a00PATOPHOTO 000PYIOBaHMS U/ CTEHJIOB U MaKeTOB;

- 03HAKOMJICHHE, aHAJIN3 U TEOPETHUECKUE BBIKIAIKH 110 YCTPOUCTBY, IPUHIIAITY JEHCTBUS
U cmocobaM OOCTy)XKMBaHHUS amIapaToB, JeTajlel MalllMH, MEXaHH3MOB, IIPOIIECCOB,
MPOTEKAOIUX B HUX TIPH 3TOM H T.JI.;

- HarsAgHas rpadudeckas MHTEPIIPETaIis YepTekel, cXxeM, 0ObEMHBIX ITOBEPXHOCTEH U
T.JI., BOCIIPOU3BOIMMEIX C IIOMOIIBIO CIEIHAIN3UPOBAHHOTO IPOTPaMMHOT0 O0eCTIeYeHNS;

- IMHTAIJMOHHOE MOJCIUPOBAHME MPOIIECCOB, MPOTEKAIOIINX B CIIOKHBIX XUMHUYECKHUX,
(hU3MYECKUX, MEXaHHUCCKUX, TICKTPUUCCKUX U TP. 00BEKTAX;

- HarjsHOE TIpelCcTaBiIeHHe O paboTe INepcoHana KOHKPETHOH OpraHu3aluy M
noapazaeneHust OAO «PXK/» mocpencTBOM MoJIeNUPOBaHMS IITATHRIX M BHEIITATHBIX CUTYallUi
B BUPTYaJIbHBIX CHENMATU3UPOBaHHBIX APM (aBTOMaTH3MpOBAaHHBIX pa0OYMX MECT);

- YCTaHOBJICHHE M TOATBEPIKICHUE 3aKOHOMEPHOCTEH (IyTeM CpaBHEHHUS MPOBEICHHOTO
SKCIEPUMEHTa U PACCUMTAHHBIX 3HAYCHUH) U T.11.;

- O3HAKOMJICHHE C METOJHWKAMHU TPOBEICHUS IKCIICPHUMEHTOB, HATIIIHBIM YCTPOHCTBOM
CTCHI-MaKeTOB U TIp.;

- YCTaHOBIICHHE CBOWCTB BEIECTB, UX KAUECTBEHHBIX M KOJIMUYCCTBEHHBIX XapaKTEPUCTHK;

- aHAJM3 PA3IMYHBIX XapaKTEPUCTHK IIPOILECCOB, B TOM YHCIIE MTPON3BOICTBCHHBIX M HHBIX
TIPOIIECCOB;

- pacdeT MapaMeTpOB PA3NUYHBIX SBJICHUH W IPOIECCOB, CMOICIHPOBATH KOTOPHIC HE
BO3MOYKHO B pEaJIbHBIX YCIOBHAX (HalpuMep, Ype3BblYaifHble CUTYaAIlUH U TIp.);

- HaOJMIOJIeHUE PAa3BUTHS SIBICHHUH, IPOLIECCOB U JIp.

JlomyckaeTcst MHOE CoJiepKaHue JabopaToOpHBIX PaboT, eciid 3TO OyIeT CrocoOCTBOBAThH
peanuzaluy uesiei u 3a1a4 AUCUUIUTUHEL U (OPMHUPOBAHHIO COOTBETCTBYIOIIMX KOMITETCHIIHH.

[To xapakTepy BBIIOIHIEMBIX Ja00OPATOPHBIX PAOOT BO3MOXKHBI:

- O3HAaKOMHTENbHBIE pabOTHI, WCHOJB3yeMBIE U  3aKpPEIUICHHS  H3YYEHHOTO
TEOPETHIECKOTO MAaTEPUAIIEI,

- aHaNUTHYECKHE pabOTHI, UCTIONB3YeMbIe IS TONyYCHHsT HOBOW HH(GOpMAIIMK Ha OCHOBE
(hopMaTM30BaHHBIX METOJIOB;

- TBOpYecKHe palbOTHl, OPHEHTHPOBAHHBIE HA CAMOCTOSTEIBHBI BBIOOP MOIXOI0B
peleHns 3aaad.

[Ipexxae, yeM NPUCTYNUTh K JaOOPATOPHBIM 3aHATHIM, OOYYArOIIUMCS HEO0OXOIUMO
MOBTOPHUTH TEOPETHUECKUN MaTepual mo Teme padothl. Kaxmas nabopaTopHas paboTa ocHalieHa
MCTOANYCCKUMHU YKa3aHUSIMMU, paSpa6OTaHHbIMI/I npenogaBaTe/isIMi, BEAYIITUMHA JUCHUITIIUHY

CamocTosTeabpHas
pabora

OOyuenue 1o fucuuIUINHE «BhlUNCcIUTENbHAS MaTeMaTHKa IPeyCMaTpUBaeT aKTHBHYIO
caMoCTOATeNbHYI0O paboTy oOywatomerocs. B pasnene 4 pabouedd mporpamMMbl, KOTOPBIH
HasbiBaeTcst «CTpyKTypa M COJEp)KaHWe NUCUHMIUIMHBD)Y, BCE Yachl CaMOCTOSTENLHON pPabOTHI
pacmucaHbl 10 TeMaM M BOIIpOCaM, a TaKXe yKazaHa HeoOxoxumas ydeOHasi JuTepaTypa:
oOyuaromuiics n3y4yaer y4eOHbI MaTepual, pa3doupaeT NMpUMepbl U pellaeT pPa3HOYPOBHEBHIC
3a/laud B paMKax BBIOJHEHHS KaK OONIMX IOMAIIHUX 3aJaHui, TaK W WHIUBHIyaJIbHBIX
noMammHux 3amaauid (M/13) m npyrux BuaoB paboT, mpeayCMOTpPEHHBIX paboueil mporpammoi
JUCHUIUIAHBL. [IpM BBITOMHEHWH JOMAIIHMAX 3aJaHWi OoOydaromeMmycs CIeayeT OOpaTHTBCS K
3aj1a4aM, peICHHBIM Ha MMPEIbIIYIINX MPAKTHUECKUX 3aHATHAX, PELIEHHBIM JOMAIIHUM paboTaM,
a TaKkKe K NpUMepaM, NPHBOAMUMBIM JieKTopoM. Eciam 3Toro Oymer HemocTaToyHO st
BBITIOJIHEHHSI BCEH PabOTHI MOKHO JOIOJIHUTEIHEHO BOCIIOJIB30BAThCS YUYEOHBIMHU IOCOOHSIMH,
NpUBEJICHHBIMI B pasfene 6.1 «YueOHas nurepatypa». Ecnm, HecMOTps Ha W3ydYeHHBIH
Marepuall, 3a/laHie BBINOJHUTL HE YIAaeTcs, TO B 0053aTeIbHOM MOpPsKe HEOOX0IMMO MOCETUTh
KOHCYJIbTAlIMIO TIPEToJiaBaTelisi, BEAYIIEro MNpPAaKTHYECKUE 3aHATHSA, W/WIM KOHCYJBTALUIO
JIEKTOPA.

JomamHne 3amaHWsd, WHOUBHIyajdbHbIC JOMAIlHHE 3aJaHWi M JApyrue padoTHl,
NpeayCMOTpEeHHBIe  pabodelf  mporpaMMoON — OUCHUIUIMHBI  JOJDKHBI ~ OBITH  BBITIOJTHEHBI
00yJaromuMcsi B YCTaHOBJICHHBIE IIPETIOAABATEIeM CPOKH B COOTBETCTBUH C TPEOOBAHUSAMH K
0OpPMIICHHIO TEKCTOBOM M rpadudeckoil TOKyMeHTanuu, chopMyinpoBaHHEIM B llomoxeHun
«TpeboBanus K 0hOPMIIEHHIO TEKCTOBOH M rpadudeckoi JokyMeHTaIu. HOpMOKOHTPOIbY»

KomMmreke yueOHO-METOANMUECKIX MAaTepHaioB MO0 BCEM BHJIaM y4eOHOH NesTeNbHOCTH, MPEAYCMOTPEHHBIM paboueit
MIPOTPaMMO AUCITUITIIMHEI (MOAYIIS), pa3MeIeH B AJIEKTPOHHOH HHpOpMannoHHO-00pa3oBatensHo cpene Upl ' YIIC,




\ JOCTYITHON 00YJaromeMycs 4epe3 ero JINIHBINA KaOHMHEeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouHslx cpeactB  (POC) sBaseTcss COCTaBHOM YacTbl0 HOPMAaTHBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanueid Hpl'VIIC, a Takke CTOpOHHUMH 0OO0pa3oBaTEIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— of0ecrieueHHWE  COOTBETCTBHMSI  PE3yNbTAaTOB  OOy4YeHHs] — 3aJadaMm  Oynaylen
npo(heCcCHOHANTLHOM JCSITETLHOCTA Yepe3 COBEPIICHCTBOBAHHWE TPATUIIMOHHBIX M BHEIPCHHUE
MHHOBAIIMOHHBIX METO0B 00y4YeHHsI B 00pa30BaTeIbHbBIN MpoIlece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/T OIICHOYHBIX CPeJCTB COPMUPOBAH HA OCHOBE KJIFOYEBBIX MPUHIIMIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBIM YpOBEHb OCBOCHHS, OOS3aTENbHBIM Ui BCeX OOydYalomMUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb  OCBOEHHS, TMPEBBHIIIEHHE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKHH YpPOBEHb OCBOCHHS, MAKCMMAJIbHO BO3MOXXHAs! BBIPAKEHHOCTh XapPaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEMOJIHOW  ONpPENENIEHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJIbHOM, HOPMATHBHOM H
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILIAHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

HucuumnuHa  «BpluucnurenbHas — MaTeMaThka»  y4acTByeT B (POPMHUPOBAHUU
KOMIIETEHLIH:

OIIK-1. Crnoco0OeH NpUMEHSTh €CTeCTBEHHOHAyYHBbIC M OOIICHH)KCHEPHBIC 3HAHMS,
METO/Ibl MAaTEMATUYECKOTI0 aHaIn3a U MOJICIUPOBAHUS, TEOPETUUECKOIO U IKCIEPUMEHTAIHHOTO
UCCJIEIOBaHMSI B MPOPECCUOHAIBHOMN 1eATeIbHOCTH

IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI o4Hasi popma o0yUeHus
HaunmeHoBanne Kon
HanmeHoBaHME OLIEHOYHOTO
KOHTPOJILHO- MHIHMKATOpa
Ne OOBEKT KOHTPOJIA cpencraa (popma
OLIEHOYHOT'O JIOCTHKEHUS *
HpoBeAeHU*)
MEpOIPHUATHS KOMITCTEHIINN
2 cemecTp
10 Paznen 1. OcodeHHOCTH MaTeMaTH4YecKHMX BbIuHcJeHHH peanusyemblx Ha I[IK. DiemMeHTHI Teopum
' NOTPeIHOCTH
Tema 1. TeopeTrueckrue OCHOBBI
YHCJICHHBIX METO/IOB.
Maremariyeckye mporpaMMHbIe
cuctemsl. Ilorpemnocru
BBIYHCIICHUHA. AOCOIIIOTHAS U
OTHOCHUTEJIbHAS MOTPEIIHOCTH OIK-1.1 JlaboparopHas paboTa
. MIPUOIMKEHHOTO YHCa. 3alicCh U ' (TTCBEMEHHO/YCTHO)
11 Texymmmif KOHTPOJIb OIlK-1.2
TpaBHJIa OKPYTJICHUS OIK-1.3 [poBepounas padora

puOIMKEeHHBIX urcel. OCHOBHBIC (YyCTHO/TICEMEHHO)
WCTOYHUKH ITOTPEITHOCTH.
[NpaBuna npuOIMKESHHBIX
BBIYHCIeHUH. OnpeneneHue
KOJIMUECTBA BEPHBIX 3HAYAIINX
udp pes3ylibTara BEIYUCICHUI

2.0 Pa3gen 2. Pemienne HeJIMHEHHBIX YPABHEHUH H CHCTEM

Tema 1. Uncaenarsie METOIBI
pelIeHNs HENTMHEWHbBIX YpaBHEHUH.

Otaenenue KopHel. YTouHEeHUE
JlaboparopHas paboTa

KOpHEei. MeToa MoJIOBHHHOTO OIlIK-1.1 (nHChMeHHO/YCTHO)
2.1 Texymmii KoHTpONb | AeneHus. Meron xopa. Meron OI1K-1.2 Y
. PasHOypoBHEBBIC 3a1a4H
KacaTeNbHBIX. MeTo uTepanuii. OIlIK-1.3
3aaHUs/IIACEMEHHO
/

Meton Herotona. YcioBust
CXOIMMOCTH U OLIEHKA
MOTPENTHOCTH

Tema 2. YucneHHoe penieHue
CUCTEM JIMHENHBIX YPaBHEHUM.

Knaccudukamms MeTo0B pemeHus. JlabopaTopHast paboTa

Merton uckmouenus ['aycca c OIK-1.1 (MMCBMEHHO/YCTHO)

2.2 Texymmuii KOHTPOJIb A yeea OIIK-1.2 Y
KOHTpoJsieM. MeTtoJ mpocToit OIK-1.3 Pa3zHoypoBHeBbIE 3a1aun
urepanun. Meton 3eiaens. ’ (3a1aHMSI/TUCBMEHHO )
VYca0BUs CXOUMOCTH U OLEHKA
MOTPEITHOCTH

3.0 Paznen 3. UnTepnoJisinusi M annpoKcUMauuu QyHKIui
Tema 1. 3anaya
uHTepnoauposanus. [ToctpoeHne
MHTEPIOINPYIOIIEH QYHKIIH. OIIK-1.1 JlaGopatopsas pabora

. (TTHCHEMEHHO/YCTHO)
3.1 Texymwmii konTpons | MuaTepnomnsuuonnas ¢opmysa OIIK-1.2
PazHoypoBHeBbIe 3a1aun
Jlarpamxa. aTEeprioNnsuuoHHAs OIIK-1.3
. (3a1aHUS/TTUCEMEHHO)
¢dhopmyna Hetotona. Crunaiin-
HHTEPIIOJISIIINS
Tewma 2. [Ton6op ammupudeckoi JlabopatopHas paboTa
¢dopmynsl. MeTo]1 BEIpaBHUBAHMS OIK-1.1 (TMCBMEHHO/YCTHO)
3.2 Texkymuii KOHTPONIb PMYJIbI. AL BbID ’ OIIK-1.2 M

Omnpenenenue napaMeTpoB OIK-1.3 PasHoypoBHEBBIE 3a1au
SMITUPHUIECKON POPMYITBI METOIOM ) (3a1aHMsI/TTUCHBMEHHO )




| HAMMEHBIIMX KBAIPATOB \ \

4.0 Pa3nen 4. UnciaenHoe nuddepeHnnpoBanne 1 HHTerpupoBanne GyHKIUi

Tewma 1. Yucnennoe
muddepeHnnpoBanue GyHKIHH.

IMorperHoCTH, BO3HUKAOLIHE TPH
TP ’ P JlabGopaTopHast paboTa

YHCIICHHOM JU(QepeHINPOBAHUH. OIlK-1.1 (nHCHMEHHO/YCTHO)
41 Texymmit koHTpOoNb | [IpubnmkeHHOE BEIYNCICHHIE OIIK-1.2 Y
) PasHoypoBHEBBIE 3a1aun
OTIpeIeIEHHBIX HHTETPAJIOB: OIIK-1.3
(3a1aHMsI/TTUCBMEHHO )

KBaJpaTypHbIe GOpMYIIBI €
PaBHOOTCTOSIIMMH y3JIaMH.
Or11eHKa TOTPEITHOCTH

5.0 Pasneu 5. UncJjieHHble MeTObI pellieHisl 00bIKHOBEHHBIX Au(depeHINATbHbIX YPABHEHHI U CHCTEM

Tema 1. UncaeHHBIE METOIBI

penieHus 0OBIKHOBEHHBIX
JlabGopaTopHast paboTa

i depeHInanbHbIX YpaBHEHUH U OIIK-1.1 (MHCHMEHHO/YCTHO)
5.1 Tekymuit KOHTpoJIb | cucteM. Mertoa Diinepa, OIlK-1.2 Y
o PasHoypoBHEBBIE 3a1a4H
MOIU(HUIMPOBAHHBIN METO OIIK-1.3
(3a1aHMsI/TTUCBMEHHO )

Otinepa, metox Pyrre-Kyrra.
Or11eHKa TOTPEITHOCTH

Tewma 2. KpaeBas 3aaaua. JlaboparopHnas pabota

OIIK-1.1
. YuciieHHbIE METOBI PELICHUS MTUCbMEHHO/YCTHO
5.2 Tekymui KOHTPOJIb N JIbl P OIlK-1.2 ( Y )
KpaeBoii 3a1aun. MeTo1 KOHEUHbIX OINK-1.3 PazHoypoBHEBbIC 3a1a4n
a3HOCTEN ' 3a1aHUsI/TIMICEMEHHO
p
6.0 Paznes 6. Pemenne nudrpepeHnaibHbIX YpaBHEHHIl B YACTHBIX MPOU3BOTHBIX
Tema 1. Teopus ypaBHeHHUI B
YaCTHBIX MPOM3BOAHBIX.
P A N JlaboparopHnas pabota
Knaccudukanus ypaBHeHnil. OIIK-1.1 (1IHChMEHHO/YCTHO)
6.1 Texymuit koHTponb | [locTpoeHne MaTeMaTHYECKHX OIIK-1.2 Y
N N Pa3zHoypoBHEBbIE 3a1aun
Mojieneit ypaBHeHHH OIIK-1.3 (3a71aHHA/THCHMEHHO)
TEMJIONPOBOTHOCTH, KOJIeOaHHi
cTpyHs! u Jlamnaca. MeTo ceTok
MpoMeKyTOHas OIlK-1.1 3aueT (cobecenoBaHme)
aTI;eCTa }II/ITH OIIK-1.2 3aueT - TeCTUPOBAHUE
H OIIK-1.3 (KOMITBIOTEpHBIE TEXHOJIOTHN)

*CDopMa MPOBCACHUA KOHTPOJIbHO-OLICHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBLIC
TCXHOJIOTHH.
Onucanue nokasarejei u KPpUTEPUEB OUCHUBAHUA KOMHETeHHHﬁ.
Onucanue mMKAaJI OI¢CHUBaAHUA

KoHTponb KkauecTBa OCBOGHHS JUCIHMIUIMHBI BKIIOYaeT B ce0sd TEKyUIMH KOHTPOJIb
yCIIEBAEMOCTH M IMPOMEXKYTOUHYIO aTTecTaluio. TeKyluil KOHTpOJb YCHEBAeMOCTH U
IPOMEXYTOUHasl aTTecTalus OOy4yaroIIMXCsl MPOBOAATCA B LENAX YCTAaHOBJIEHUS COOTBETCTBUS
JOCTHXKEHUIN  Oo0ydaromuxcs MO3TalmHbIM TpeOoBaHUSM 00pa3oBaTeNbHON MporpamMmbl K
pe3yibTaraM 00ydeHus: 1 GopMUpOBaHUS KOMIETEHIIUH.

Tekylmuii KOHTPOJIb yCIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHUH, HAaBBIKOB OOyd4aromuxcs. 3ajaya TEKYIIEro KOHTPOJIS — ONEpaTUBHOE U PETYISIpHOE
yOpaBiIeHHE YYeOHOW JIeATENbHOCTHIO OOYYarolIMXcsi Ha OCHOBE OOpaTHOW CBSI3U W
KOPPEKTUPOBKU. Pe3ysbTaThl OLIEHNBAHNS YUUTHIBAIOTCS B BUJE CPEIHEN OLIEHKH MPU MTPOBEIECHUN
IIPOMEKYTOUHOM aTTECTAL[UH.

Jnis  OoleHMBAaHUS pe3yibTaTOB OOy4YeHHs] HCHOJNb3yeTcs dYeThlpexOayibHas —IKaja:
COTJIIMYHOY, «XOPOIIOY», «YAOBIETBOPUTEIHHOY, «HEYAOBICTBOPUTEIILHO» U JBYXOalJIbHAS IIKaja!
«3a4TEHOY, «HE 3aYTCHO».

[lepeueHb OLIEHOYHBIX CPEICTB, MCIOJNb3YEMbIX JUISl OLEHUBAHUS KOMIIETEHIIMH, a TaKkKe
KpaTKasi XapaKTepUCTHKa 3TUX CPEACTB MPUBEJCHbI B TAOIUIIE.




Tekymuii KOHTPOJIb

IIpencraBnenue
HaumenoBanue
Ne Kpartkast xapakTepuCTHKa OIIEHOYHOTO CPEICTBA OIIEHOYHOTO
OIIGHOYHOTO CPE/ICTBA
cpenctea B DOC
Paznnuator 3agaun:
— PEeHpOJYKTHBHOI'O YPOBHS, ITO3BOJISIOIIME OICHUBATH M
JIMarHOCTHPOBATh 3HAHHE (haKTUUECKOro MaTepuaia (6a3oBble
MOHATHUS, AITOPUTMBI, (AKTB) W YMEHHE IPaBIIBHO
HCTIONB30BaTh CIEIHaIbHbIC TEPMUHBI U TIOHATHSA, Y3HABaHHE
O0BEKTOB H3YYEHHUS B paMKaxX OMNPEIEICHHOTO pa3ena
JTUCHIUTUTAHBL;
MOJKET OBITH HCIOJB30BAHO JJISI OLEHKH 3HAHUA W YMEHHA
Kommnexr
00yYaroIUXCS;
Pa3HOYpPOBHEBBIX
— PEKOHCTPYKTUBHOTO YPOBHS, MO3BOJISIOIINE OIEHUBATH U SN —
1 Pa3zHoypoBHeBbIe JMarHOCTHPOBATE  YMCHWS CHHTE3MPOBATh, AHAIMZMPOBATE, | o 0
3a7a4u (3aJaHus) 0000maTe (aKkTHYECKUl M TEOPETUYECKHH MaTepHan cC sa11a4 ¥ 3aKaHuil
(opMyIHpPOBaHHEM KOHKPETHBIX BBIBOJOB, YCTaHOBIICHHEM
N OIIPENIeNIEHHOT 0
TIPUYNHHO-CIICICTBEHHBIX CBSI3€H; oBHS
MOJKET OBITh WCIOJB30BAHO MJISI OLEHKH 3HAHWHA, yMEHUH, yp
HABBIKOB U (WJIN) OTIBITA ACATEIHHOCTH 00YJarOIIIXCS;
— TBOPYECKOTO VPOBHS, TMO3BOJLIOIIHAE OICHUBATH U
JIarHOCTHPOBATH YMCHUS, HWHTETPHUPOBATh 3HAHUA
Pa3IHYHBIX 00NIacTel, apryMEeHTHPOBATh COOCTBECHHYIO TOUKY
3peHUS;
MOJXKET OBITh WCIOJB30BAHO MJISI OLICHKH 3HAHHMA, yMCHUH,
HaBBIKOB U (MJIM) ONBITA IESTEIbHOCTH 00Y4aIOIINXCS
CperncTBo, MO3BOJSIONICE OICHUTH YMEHHE oOyuaromierocs | OOpaser 3amaHus
MMMCHPMEHHO/YCTHO U3Jaratb CyTh IIOCTaBICHHOM 3adadd, | IUIA BHITONHCHHS
CaMOCTOSTENIFHO MPUMEHATh CTaHIAPTHBIE METOMABI PEHICHUs | J1abopaTopHOU
MOCTAaBJICHHOM 3aJaydl C WCHOJBb30BAaHUEM HWMEIOIIEHCs | paboThI U
2 | JlabopatopHas pabota . .
nabopaTtopHoil  0a3bl, NPOBOJUTH aHAIM3 IOJYYEHHOTO | MPHUMEPHBIH
pe3ynbTara paboThI. nepeyeHb
MoskeT OBITh HCIOJIB30BAHO /I OLCHKU YMEHHH, HABBIKOB M | BOIIPOCOB JUIS €€
(uiM) ombITa NESITENILHOCTH 00YYarONMXCSI 3aIIUThI
. KommnexTst
CpezncTBO NPOBEPKH YMEHH MIPUMEHSTh [OJY4YEeHHbIC 3HAHHS saammi s
JUIsL BBITTOJTHEHHS 3aJIaHUH OTIPEeTICHHOTO THIIA M0 TeME HIIH
BBITIOJTHEHHS
3 | IlpoBepounast pabota pasneny.
. . | TIPOBEPOUYHBIX
MosxeT ObITh MCIIOJIB30BAHO IS OLEHKH 3HAHWH M yYMEHHil
paboT no Temam
00yJaroIuXCs.
JIICLUILITHHBI
IIpomMexxyTouHas arrectanus
IIpencraBnenue
HaumenoBanue
Ne Kpatkast xapakTepuCTHKa OIIEHOYHOTO CPEICTBA OIICHOYHOTO
OIICHOYHOTO CPEJICTBA
cpenctea B @OC
CpencTBo, MMO3BOJISIONIEE OICHUTH 3HAHUS, YMCHHUS, HaBHIKOB | [lepedeHp
u (WIM) OmBITa  JEATSIEHOCTH  OOYyYalomerocs IO | TEOPETHISCKHUX
1 | 3auer JUCIUTUTAHE. BOTIPOCOB H
MoeT OBITh HCHOJB30BAaHO IJISi ONCHKHM 3HAHUM, YMEHUH, | MPAKTHICCKUX
HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00YJaIOIINXCS 3aJaHuH K 3a4eTy
Cucrema  aBTOMAaTM3UPOBAHHOTO  KOHTPOJII ~ OCBOCHHS
KOMITETEHIIMH (YacTH KOMIETEHIHWI) O0O0ydJaromuMcs 110
Tect — npomexxyTouHast
JUCIUIUIMHE (MOJIYJIIO) C UCITONb30BaHHEM MH(popMannoHHO- | POHI TECTOBBIX
2 | arrectranus B popme

3a4ycTa

KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.
MosxeT OBITH HCIIOJIB30BaHO ISl OLEHKH 3HAaHWH, YMEHHWH,
HAaBBIKOB U (MJIN) OTBITA JESITEIHbHOCTH 00YJIarOIIUXCS

3aJJaHuHA




Kputepun u mKaJibl OeHMBAHUS KOMIIETCHIUH B pe3yJibTaTe U3y4YeHUs AUCHHIIIHHBI
NPHU NPOBEJICHUH NPOMEKYTOUHOM aTTecTanuu B (popme 3a4yera. lllkaJia oueHUBaHUSA YPOBHHA

OCBOCHHS KOMIIeTEeHIIUI

IIIkama orieHUBaHUS

Kpurepuu oneHnBanus

YposeHnb
OCBOCHHUSA
KOMIIETCHIIMU

«Ba4YTCHO»

OOyyaromuiicss NPaBHJIBHO OTBETHJ Ha TEOPETUYECKHUE
Borpockl. [lokasan oTiIMYHBIE 3HaHUS B paMKax y4eOHOro
Marepuaina. [IpaBUIbHO BBHIMOJHUI MPAKTHYECKHE 3a/laHusl.
[lokazan oTIMYHBIE yMEHHS ¥ BIAACHUS HaBBIKAMU
MIPUMEHEHHUS MTOJYYEeHHBIX 3HAaHUH U YMEHHUH MpH pEeIIeHUU
3amad B paMKkax ydeOHoro Marepmana. OTBETHNI Ha Bce
JIOTIOJIHUTEJIBHBIE BOIIPOCHI

Bricokuit

OObyuarommiicss ¢ HEOOIBITUMHI HETOYHOCTSIMH OTBETHI Ha
TEOpeTHYeCKre BOMPOChL [lokasanm XOpollue 3HaHHS B
pamkax  yuebHoro  Mmarepmama. C  HeOOIBIIUMH
HETOYHOCTSIMH BBITIOJIHUII MTPAaKTHUeCKKe 3aanus. [lokaszan
XOpOIIIME YMEHUS W BIAJCHUS HABBIKAMH PUMEHCHUS
MIOJIyYCHHBIX 3HAHUW U YMEHUU IIpU DPELIECHUU 3a7ad B
pamkax ydeOHOro marepuana. OTBETHI Ha OOJBIIHMHCTBO
JOIIOJTHUTCIIbHBIX BOHpOCOB

bazoBwrit

OOy4aronMiicsi ¢ CyIICCTBEHHBIMH HETOYHOCTSMHU OTBETHII
Ha TEOPETUYECKUE BOIIPOCHL. ITokazan
YAOBJICTBOPUTCIILHBIC 3HaHUA B paMKax yqe6Horo
marepuaja. C CYIIECTBEHHBIMHU HETOYHOCTAMU BBIITOJITHUIT
mpakTHdeckue 3amaHusd. Ilokaszam ymoBICTBOPHTENbHBIC
YMEHUSI W BIIaJCHUS HaBBIKAMH IPHMEHEHHUS MOJIY4YEHHBIX
3HAHWH W YMEHUH NpH PEIICHUH 3a7ad B paMKax yd4eOHOTO
Marepuana. JomycTua MHOTO HETOYHOCTEH NMpU OTBETE Ha
JIONIOJTHUTENBHBIE BOTIPOCHI

MuHUMAaILHBIA

«HC 3a4YTCHO»

OOyuarommiicss IPH OTBETE Ha TEOPETHUECKUE BOIPOCH U
npu BBIITIOJIHCHUH MPaKTHICCKUX 3az[aH1/1171
MPOJAEMOHCTPUPOBAJ HEIOCTATOYHBI YpOBEHb 3HAHUM WU
YMEHUH TpU pelieHnH 3a7ad B paMKax y4eOHOro
Mmarepuaa. HpI/I OTBETAaX Ha IOIMOJHUTCIIBHBIC BOIPOCHI
OBLJIO JOMYIIEHO MHOXKECTBO HEMPABUIBHBIX OTBETOB

Komnerentus
He chopMUpOBaHa

Tect — IIPOMCIKYTOYHAA aTTCCTAllUA B (I)opMe 3a4cTa

[IIxana oneHUBaHUS

Kpurepun onennBanus

«BavYTCHO»

OOyyvarommiicst BepHO oTBeTHa Ha 70 % 1 Ooyiee TECTOBBIX 33laHUH TPH MPOXOXKIACHUH

TECTUPOBAHUS

«HE 3a4YTCHO»

OObyuarommiicss BepHO OTBETHI Ha 69 % M MeHee TECTOBBIX 3aJaHMi NPH MPOXOXKICHUU

TECTUPOBAHUS

Kpurepun u mkaJbl olileHUBaHUS Pe3y/JbTATOB 00y4YeHUsI NPHU NPOBeAeHUN
TeKyIIero KOHTPOJIsl yCIeBaeMOCTH

PasHoypoBHEBBIC 3a1auM (3a1aHNs)

[IIkaael olleHUBaHUS

Kpurepun onieHnBaHus

«OTIUYHO»

«XOPOLIO»

«Ba4YTCHO»

«YAOBJICTBOPUTCIILHO»

JleMOHCTpHUpPYET OYeHb BBICOKHI/BBHICOKMH ypOBEHb 3HAaHHH, yMEHHH,
HaBBIKOB B COOTBETCTBUH C KpUTepUsIMH oOlleHuBaHUS. Bce
TpeOOBaHUsl, IPEbSIBISIEMBIC K 33 JaHUI0, BHITTOJTHEHBI

JeMOHCTpHpYET JOCTATOYHO BBICOKHI/BBIINIE CPEIHETO YPOBEHB
3HAHWH, YMEHWH, HAaBBIKOB B COOTBETCTBUHU C KPUTEPHUIMHU
olleHMBaHMA. Bce TpeOoBaHUs, TpeAbSBIIEMble K 3aJaHUIo,
BBITIOJTHEHBI

JeMoHcTpupyeT cpeqHuil ypoBEHb 3HAHWW, YMEHMM, HaBHIKOB B
COOTBETCTBHHM C KPUTEPHUSIMHU OLIEHUBAHKA. BOIBIIMHCTBO TpeboBaHUH,
NIPEABSBISAEMBIX K 3aJaHUI0, BBIIIOJIHEHBI.

JleMOHCTpHpYeT HHM3KHI/HMKE CPEJHEr0 ypPOBEHb 3HAHWH, YMEHHH,
HAaBBIKOB B COOTBETCTBUU C KPUTEPUSIMU OliCHMBaHMs. MHorue




Tpe6OBaHI/IH, NPEABABIIACMBIC K 3aJaHUTIO, HC BBIITOJIHCHBI

«HCYAOBJICTBOPUTCIIBHOY

«HEC 3a4YTCHO»

Z[eMOHCTpI/IpyeT OYCHb HU3KHI YPOBCHb 3HaHPII71, yMCHHﬁ, HaBbIKOB B
COOTBCTCTBUU C KPUTCPUSAMU OLICHUBAHUS. He oTBera.

JlabopaTopHnas pabota

IIIkamber onleHUBaHUS

Kpurepuu onieHrBanust

«OTIHYHO»

«XOPOLIOo»

«YZOBJIETBOPUTEIBHO»

«3a4YyTCHO»

JlabopaTopHast paboTa BBIIIOJHEHA B O0O3HAYCHHBIM IpeNoaBaTeIeM
CPOK, INCBMEHHBIH 0TYET O€3 3aMEeUaHni.

JlabopaTopHast paboTa BEITIONHEHa O0YJAIOUIMMCS B TIOJTHOM OOBEME C
coOmoieHreM HEoOXOoAUMOW mocienoBatensHocTd.  OOygarommuiics
paboTanm TOJHOCTBIO CaMOCTOSITENBHO; MOKa3al HEeoOXOIUMBIE IS
NPOBEJCHUsT PadOTHl TEOPETHUYECKHUE 3HAHMSA, NMPAKTUYECKHE YMEHUS U
HaBbIkM. Paborta (oruer) odopmieHa akkypatHo, B Haubojee
ONTHMAJILHOH JUIsl PUKCAIIMU pe3yNnbTaToB hopme

JlaGopatopHass paboTa BBIMONHEHA B OOO3HAYCHHbII MpenoaaBaTeaeM
CPOK, MUCbMEHHBIN OTYET C HEOOIBIIUMU HETOYCTAMH.

JlabopartopHas paboTa BBIMOJIHEHA 00YYAIOIIUMCS B MMOJHOM 00ObeMe U
CaMOCTOSITeTIbHO.  JIOMyHIeHBl ~ OTKJIOHCHHS  OT  HEOOXOOUMOM
HOCIICIOBATCIPHOCTH BBINONHEHHUS, HE BIHSIONIME HA IIPABIIBHOCTH
KOHEYHOTO pe3ynbrara. PaboTa MOKa3bIBaeT 3HAHHE OOYYAFOIIUMCS
OCHOBHOTO TEOPETHYECKOr0 Marephalia H OBJIAJCHHE yMCHHSMHU,
HEOOXOOUMBIMH Ui CaMOCTOSITCJIBHOTO — BBIIIOJHCHHS — pPabOTHL.
JomyIeHsl HeTOYHOCTH U HEOPEKHOCTh B ODOPMIICHHH PE3yJIBTATOB
paboThl (oT4eTa)

JlabopaTopHas paboTa BBIMOJHEHA C 33JCPKKOU, TUCHMEHHBIN OTYET C
HEJI0UeTaMH.

JlaGopatopHast paboTa BbInoyHSETCS U odopmisieTcss 00ydaromuMCst
npu MocTopoHHeil momou. Ha BbImonHeHne paboThl 3aTpaynBaeTcs
MHOro BpeMmeHH. OOydaromuiics MoKas3bIBae€T 3HAHUS TEOPETHYECKOTO
MaTrepuaa, HO MCTILITHIBAET 3aTPyIHEHUE TIPH CAMOCTOATENBHOM padoTe
C HCTOYHUKAMH 3HAHHMH WM IPUOOpaMu

«HCYAOBJICTBOPUTCIBHO»

«HEC 3a4YTCHO»

JlabopatopHast paboTa HE BBHINOJHEHA, MHCBMEHHBIH OTYET HE
MPEICTaBIICH.

PesynbraThl, moNydeHHBIE OOYYArONIMMCS, HE TO3BOJISIOT ClENATh
MPaBUJIBHBIX BBIBOJAOB U TIONHOCTBIO PACXOIATCA € IOCTaBIEHHOHN
nenbto. [loka3piBaeTcsl MIOXO€ 3HAHHME TEOPETHYECKOrO MaTepuana u
OTCYTCTBHE HEOOXOAUMBIX YMCHHH.

JlaGopatopHas paboTa He BBIIOJIHEHA, y YYAIIErocs OTCYTCTBYIOT
HEOOXO/AUMBbIE JUIS TPOBENEHHsT pPaObOThl TEOPETUYECKUE 3HAHUS,
MPAaKTUYECKHE YMEHHS U HaBBIKU

[TpoBepounas pabota

[IIxana oneHUBaHUS

Kpurepuii onienku

«BavYTCHO»

OO6yuaromuiics
MIPOBEPOYHON PabOTHI

MmpaBUJIbBHO WIHX C HEOONBIIMMH  HETOYHOCTSIMHU  BBIITOJIHUII 3aJaHus

«HE 3a4YTCHO»

OOydarouiics HEMpPaBWIbHO MM C CYIIECTBEHHBIMA HETOYHOCTSIMH BBIMOJHWI 3aJaHUs
IIPOBEPOYHON PabOTHI

3. TunoBble KOHTPOJIbLHBbIE 3a]aHHsI HJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJISI OLleHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

3.1 TunoBble KOHTPOJIbHBIE 3aJaHUS IJIsl pellleHHs1 Pa3HOYPOBHEBBIX 3a/1a4 (3aJaHUii)

KonTponbHbIe

BAapHUaHThBI

3aJlaHdil  BBUIOKEHBI B 3J'ICKTpOHHOI71 I/IH(I)OpMaI_II/IOHHO-

obpazoBarenbHol cpene Upl VIIC, noctymHoi#t oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe mpuBeneH oOpasen TUMOBBIX BapHAHTOB 3aJaHUN AJIS PEIICHUS Pa3HOYPOBHEBBIX

3aad.

O06pa3ern 3aaHuil 4715 pelIeHUs] pa3HOYPOBHEBBIX 3aau M0 TeMe
«HucneHHble METO/bI PEIICHUS] HEMMHEHHBIX ypaBHeHH. OTieeHue KOpHeil. Y TOUHEeHHE KOpHEil.
Merona nonoBuHHOrO AeneHus. Meron xopa. Meroa kacarenbHbIX. MeToa nutepaunii. Meron




HprotoHa. YciioBHS CXOIUMOCTH M OLIEHKA MOTPEITHOCTH

Pemuts HenuHeiiHoe ypaBHeHHMs X—sSin(x)=0.25 ¢ Tounocthio &£=10"° MeTomOM
MOJIOBUHHOTO JICTICHHS.

OO6pa3zerl 3a1aHuii 1S pellIeHrs Pa3HOYPOBHEBBIX 3a]1a4 110 TEME
«HucneHHoe perieHrue CUCTEM JIMHEHHBIX ypaBHeHHH. Kimaccudukanus MeTo10B penienns. Meto
uckimoveHus ['aycca ¢ konTposaem. Metoa mpoctoit uteparuu. Meros 3eitnens. Y cioBus
CXOJMMOCTH M OLIEHKA MOTPEIIHOCTH

OO6pa3ern 3aanuii A5 pelIeHUs] pa3HOYPOBHEBBIX 3aa4 M0 TeMe
«3amaua uHTepnionupoBanus. [locrpoenue unTepnonupyromei pynkmun. MaTEpnonsmuonHas
dopmyna Jlarpanxka. UaTepnionsimonHas ¢hopmyna Hetorona. CrutailH-MHTEPITIOISIITUS

[TocTpouTh HMHTEPHNOJALMOHHBIA MOJMHOM Jlarpanka M MHTEPHOJIALUOHHBIA IOJMHOM
HeroToHa st pyHKIuu y = y(x), 3aJJaHHOH TabJIUYHO
X 0 1 2 3
Yy |2.083|3.102 | 4.529 | 7.822
Haiitu npuGnmxeHnbie 3Ha4eHUsT GYHKIUHU U €€ TIPOU3BOAHOM B Touke X =15.

OO6pa3zerr 3a1aHuii IS pellIeHrs Pa3HOYPOBHEBBIX 3aJ1a4 110 TEME
«[Toxbop smnupuueckoit popmynsl. MeTo BeipaBHUBaHuA. OmnpezeneHue mapaMeTpoB
SMITUPUYECKON (HOPMYITBI METOOM HAUMEHBIIINX KBAIPATOBY

Jns dyHKIMM, 3a1aHHON TaOIUIHO
x| 1| 2 3 4 5 6 7 8

y(23[75(149|242|355|48,3|629 788

noao0pare SMmupuyeckyro ¢opmyay. Omnpeaenuts mnapaMeTpbl IO METOJY HaMMEHBIINX
KBaipaToB. OLEHUTH MOrPEIIHOCTh MOIYYEHHON (OPMYIIBI.

OO6pa3zerr 3a1aHnii IS pelIeHrs Pa3HOYPOBHEBBIX 3aJ1a4 10 TEMe
«Yucnennoe auddepennuponanne GyHkuuu. [lorpenrHocTy, BO3HUKAOIIUE TPU YUCTICHHOM
muddeperurpoBanuu. [IpubOamkeHHOE BBIYMCIEHUE ONIPEIETICHHBIX HHTErPaIoB: KBaipaTypHbIe
(hOpMyIIBI ¢ paBHOOTCTOAIUME y3naMu. OIeHKa MOTPEITHOCTH»

1. Ilycts Y= y(t) MyTh, IPOIIEHHBIH IBIKYIIEHCS TOUKOH 3a BpeMs { 3a7aH TabIn4HO

t | 0.00 | 0.01 | 0.02 | 0.03 0.04 0.05 0.06 0.07 0.08 0.09
y 10.000 | 1.519 | 6.031 | 13.397 | 23.396 | 35.721 | 50.000 | 65.798 | 83.635 | 100.000
HCHOJ’IBSYSI KOHCYHBIC pa3HOCTI/I 0 IISITOIrO HOpr}IKa BKJIIFOUHUTECIIBHO, HpI/I6J'H/I)KeHHO HaﬁTH
CKOpOCTb U YCKOpeHue ajia MoMeHToB BpeMenu 0.01, 0.02, 0.03, 0.04.
, ) '1[ dx
. B

BIYUCJIUTH HpI/I JINXKCHHO ) 1+ X2

-3 o
¢ TouHocTelo & =107, Bocmonb30BaBIIKMCHL TOH U3

(bOpMy.]'I HpI/I6J'II/I)KeHHOF0 HUHTCTPUPOBAHUSA, KOTOpas HOTp€6yeT MEHBIIET0 00beMa BBIUHCIICHUIA.
Breraucants onpe)leneHHmﬁ HUHTErpal TOYHO U CPaBHUTH C HpI/I6.]'II/I)KeHHI)IM €ro 3HAa4YCHUEM.



OO6pa3zerr 3a1aHuii IS peIIeHUs Pa3HOYPOBHEBBIX 3aJ1ad 10 TEME
«YuCIeHHBIE METO/IbI pEelIeHUs] OOBIKHOBEHHBIX U (epeHInalIbHBIX YpaBHEHUH U cucteM. MeTon
Ditnepa, MmoauuUITMpOBaHHBIA MeTo Dinepa, meroa Pynre-Kyrra. OnieHka morpenrHocTi

_ Yy

Yucnenno pemmuts muddepeHnuanstoe ypaBaenne Y = -—+ X

2X

[],‘2] c maroMm h=02 meromom Diinepa, MmoaudupoBaHHbIM MeTooM Diinepa. Haiitu TouHOe

3, Y(1)=1 mna orpeske

pemieHrue Yy =Yy(X) W CpaBHUTh 3HAYCHHS TOYHOIO U MPUOMMKEHHBIX pemieHuid. Haiitu

a6COJHOTHy10 IMOrpCIIHOCTh AJId KaXA0ro Meroja. Brrunciaenus BecTu ¢ YCTBIPbMSA ACCATUYHBIMU
3HaKaMu.

OO6pa3zerr 3a1aHnil IS PEIICHUs Pa3HOYPOBHEBBIX 33J1a4 110 TEME
«KpaeBas 3agaua. UucneHHbIE METOIBI PELIEHUS KPAEBOU 3aaui. MeTo KOHEUHBIX Pa3HOCTEM»

MeTronoM KOHEUHBIX pa3HOCTEH HAWTH PELICHUE KPACBOM 3aa4H:
y" + 0.4x%y" + 5xy = 10, y(0) = —=2,y(1) = 2, c marom h = 0.2.

OOpazern 3a1aHul 1715 peLICHUs] pa3HOYPOBHEBBIX 3aau
«Tema 1. Teopust ypaBHEHHI B 4acTHBIX pou3BoAHBIX. Kinaccudukanus ypaBHenuii. [loctpoenune
MaTeMaTUYECKUX MOJIeNIel ypaBHEHUH TEIIONPOBOIHOCTH, KosebaHuil cTpyHsbl u Jlanaca. Meron
CETOK»

Pemmtes 3amauy Jlupuxie Ui ypaBHeHHs Jlamiaca METOJOM CETOK B HPAMOYTOJbHHKE
0<x<1, 0<y<1 ¢ marom h=0.25 u ¢ Tounocteto &£=10"" npu crexyrOmUX yCIOBUIX:

u(x,0)=x, u(0,y)=y?, u(x,1)=2x*+1, u(1,y)=1+2y.

3.2 IlpumMepHbIii MepevyeHb BOMPOCOB /ISl 3aAIIMTHI J1a00PaTOPHBIX padoT
KoHTponibHBIE BapuaHTBl 3aJlaHUM  BBUIOKEHBI B DJICKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBatensHoi cpeae Upl VIIC, noctynHoit o0ydaromemMmycst yepe3 ero JUYHbINA KaOUHeT.
Huxe npuBeneH npuMepHbIil iepedeHb BOIIPOCOB IS 3aLIUThI J1a0OpaTOPHBIX padoT.

[TpuMepHBIii IepeyeHs BOMPOCOB TS 3aITUTHI JTA00PATOPHOU PabOThI

«Tema 1. TeopeTndyeckre OCHOBBI UUCIIEHHBIX METOJIOB. MaTremMaTnyeckre MporpaMMHbIE CUCTEMBI.

[TorpemHoCTH BRIYUCTEHHUH. AOCOTIOTHASI 1 OTHOCUTENIbHAS TOTPEITHOCTH MPUOIIKEHHOTO YHCIA.
3anuch U MpaBUiIa OKPYTIeHUs NPUOINKEHHBIX yncesl. OCHOBHbIE HCTOYHHUKH MTOTPEITHOCTH.
[TpaBuia mpuOIMKEHHBIX BeIYHCIeHUN. Onpenenenne KOJMIecTBa BEPHBIX 3HAYAINX (P

pe3yiabTaTa BRIYHCICHHUI»

Kakue Bubl morpemHocTei Bol 3Haere?

Yo Ha3bIBAIOT a0CONIOTHOM MOTPEUIHOCTHIO MPHOIMKEHHOTO Yncia?

YTo Ha3bIBAIOT OTHOCUTEIBHOM MOTPEIIHOCTHIO MPUOIMKEHHOT0 Yncia’?

Kakwue mudpsr B 3ammucy mpHOIMKEHHOTO YHCIIAa HA3BIBAIOTCS 3HAYAITUMHE ?

UYro 3HauMT BepHas mudpa yrcia?

W3 vero ckimagpiBaeTCs 00MIast MOTPENTHOCTD PEIICHHS 3a/1a91 ?

No abkowdE

ChopmynupyiiTe TpaBuiIo OKpyriaeHus (110 TOTTOJTHEHHIO).

[TpumepHBIii IepedeHb BOMPOCOB IS 3aIIUTHI Ta00PaTOPHON pabOThHI
«Tema 1. UncneHHble METO/IbI pELIEHUS HETMHEHHBIX ypaBHEHUH. OTAelIeHne KOPHEN. Y TOUHEHHE
KOpHEW. MeToa mosoBUHHOTO AeneHusd. Meron xopa. Meroa kacaTenpHbIX. MeToa uTepanuid.
Meton HproToHa. YClI0BHS CXOAMMOCTH U OIIEHKA MOTPEIIHOCTH
1. Kakoe ypaBHEHHE HA3bIBAIOT HEIIMHEHHBIM?

2. Kak Ha3pIBarOT ATArbl pemeHwsi HETMHEHHOTO YpaBHEHUS ?
3. KaxoBbI ycrioBHsI CymecTBOBaHUS KOPHSI YpaBHEHHS Ha OTpe3ke?



O N s

B uem 3akirouaercs 3Tan OTAeNIeHUs] KOPHEW ypaBHEHUsA?

Yo 03HaUaeT TEPMUH: ‘“METOA pacxoauTcs?”

KakoBbI yc10BHsI CXOIUMOCTH METOJIA IIPOCTBIX UTEpaLUii?

Kak BbIOupaercs HadaabHOE MPUOIKEHUE B METOIE TPOCTHIX UTepaIuii?
3anumure UTepaluoHHy0 Gopmyny Metona HeroroHa.

Kak BbIOupaercs HayanpHOE npubamkeHue B Meroae Herorona?

10. B yem cocTouT reoMeTpruiecKuid cMbICT MeToaa HeroToHna?

[TpumMepHBIii IepedeHb BOMPOCOB IS 3aLIUTHI JAOOPAaTOPHON pabOThI

«Tema 2. UncneHnHoe peleHrne CUCTeM JTMHEHHBIX ypaBHeHUH. Kiaccudukaiuys MeTo10B perieHusl.
Meroa uckmntouenusi ['aycca ¢ kontposieM. Meroa npoctoit urepanuu. Meton 3eitaens. Y cioBus

o

CXOJMMOCTH M OLIEHKA MOTPEIIHOCTH
Kakas cucrema anreOpanyecKux ypaBHEHUH Ha3bIBACTCS JTMHEHHOM ?

B yem 3axitouaercs MeTOA MTEpaluil AJs pEIIEHUs CUCTEM JIMHEHHBIX alreOpandyecKux
ypaBHEHUI?

Kakue ycimoBusi CXOIZMMOCTH METOJA WTEpalMil [Uld pPELIEHUS CHCTEM JIMHEHHBIX
anreOpandecKux ypaBHEHUH?

Kak BbIOpaTh HauanbHOE MPHOIMKEHHE JJIST METOJ1a UTEPALIUiA?

KakoBsI yc10BHsI OCTAHOBKH METOZA UTEPAITHiA?

B yem otnmume merona 3eiiiens oT MeToa uTepanuii?

[TpumepHBIii IepeueHb BOMPOCOB IS 3aIIUTHI TaO0OPaTOPHON pabOThHI
«Tema 1. 3amaua untepnonupoBanus. [loctpoenne naTEpHOIUPYIOMIECH PYHKITUH.

WuTepnonsiunonHas ¢popmyna Jlarpanxka. Uurepnonsuuonnas popmyna Hetotona. Crutaiin-

N

o

HHTEPIOJISIIHS
CdopmynupyiiTe 3a1a4y WHTSPITOJISIIIHH.

Kakoe oCHOBHOE ycI0BHE MHTEPIIONISLINHN ?

Kak cBsizaHa cTemeHb WHTEPIOJSIMOHHONO MHOTOWICHA C KOJMYECTBOM  Y3JIOB
UHTEPITOJISIITAN?

Kak cTpouTtcst MHTEpIOJIAIMOHHBI MHOTOWIEH Jlarpanxka?

Kak cTpouTtcs MHTEpIOJIAIMOHHBIN MHOTOWIeH HptoToHa?

B 4eM CyTh HHTEPIIOJSAIUY CITAHAME?

ITpuMepHBIii IepedeHb BOMPOCOB JUIS 3aLUTHI JAOOPaTOPHON pabOThI

«Tema 2. TTon6op smnupuyeckoit popmynsl. Metos BeipaBHHBaHUA. OmpeneneHre napameTpoB

o wnNE

SMIMPHUYECKON (HOPMYIIBI METOOM HAUMEHBILIUX KBAJIPATOBY
Chopmynupyiite 3a1auy annpoKkCUMalud QyHKIUHA.
[TocraHOBKa 3a/1a4M alMIPOKCUMALlMA METOIOM HAUMEHBIINX KBaIpaTOB.
YTo ciIyKUT MOKa3aTeaeM TOYHOCTH allpOKCHUMALIUH ?
Yro Takoe METOJ] HAMMEHBIINX KBAJPATOB U KAKOBBI €T0 OCHOBHBIE IPUHIIUITBI?
Onummre anropuT™ annpoKCUMaluy TabJIUYHO 3aJaHHOW (PYHKIIMK METOJIOM HAMMEHbIINX
KBaJpaToB.
Kak BbIOpaTth Haunbosiee MOAXOIALIYI0 (PYHKIHMIO Ui anmpOKCUMAIUH JaHHBIX METOJ0M
HaMMEHBIINX KBA/IPaTOB?

[IpumepHBIif nepeueHb BOMPOCOB ISl 3aIUTHI TAOOPaTOPHON pabOThI

«Tema 1. Yucnennoe nuddepenunpoBanue Gpynkuu. Ilorpemnocty, BO3HUKAIOLIME TPU

yuciieHHoM nuddepennppoBanuu. [IpudamkeHHOe BBIYMCIEHUE ONPeIeIeHHBIX UHTErPajioB:

KBaJpaTypHbIe (GOPMYIIBI ¢ PABHOOTCTOSIIUMH y371aMU. OIEHKa MOTPELTHOCTH



[Tpu penieHnn Kakux 3a/1a4 YuciIeHHOe U] PepeHInpoBaHNe ABISETCS MPEAIOYTHUTEILHBIM
MeTOoA0M?

Kakue MeTo1pl mpuOIMKEHHOTO BRIYHCIICHUS ONPEICIICHHBIX HHTETPAJIOB BBl 3HAETE?
OOBsICHUTE CYyTh METOJIa IPSIMOYTOJILHUKOB M KOTJIa €0 CIEAYeT UCIOIh30BaTh?

Kak BBIMUCINTH MPHOJIMIKEHHOE 3HAUYCHUE OINPEICICHHOIO HHTErpajia ¢ MOMOIIBI0 METOAa
Tpanenun?

B 4em 3akimogaercs Mmeton CHMIICOHA M KAKOBBI YCJIOBHS €r0 MPUMEHUMOCTH ?

Kak oOLeHHUTh HOrpemrHOCTh MOJIYUCHHBIX Pe3yJbTAaTOB IMPH HCIOJb30BAHUU PA3THYHBIX
METOJIOB MPUOJIMIKEHHOTO BBIYMCIICHHSI OIIPE/ICIICHHBIX HHTETPAIOB?

Kakoii MeTo[1, Mo BareMy MHEHHIO, SIBJISIETCS HAanOO0JIee TOYHBIM U TTOYeMy ?

Kakne mporpamMmbl MaTreMaTHYeCKOTO MOJACIUPOBAHUS WU WHKCHEPHBIC MAKETHI
UCTIONIB3YIOTCS JIJISl aBTOMATH3AIMH [TPOLIECCa BRIYUCIICHUS OTIPEICIICHHBIX HHTETPAIOB?

[IpumepHBIii IepeueHb BOMPOCOB ISl 3aIUThI JAOOPaTOPHON pabOThI

«Tema 1. YncneHHble METOBI pellieHUs] OOBIKHOBEHHBIX MU (depeHInaTbHbIX YPAaBHEHUN U
cucreM. Metox Diinepa, MoauduupoBaHHbIi MeTo ] Ditnepa, meton Pynre-Kyrra. Ouenka

1.

> w

o N oo

MMOTpPCIIHOCTHU»
C(bopMan/IpyﬁTe 3alav1y, KOTOPYHO H606XO,Z[I/IMO peuiuTh C IMMOMOIIbIO YHUCIICHHBIX MCTOJ0B

B ATOM J1abopaToOpHOii padoTe.

Kakue unciieHHbIe METOJIbI JJIsi PEIICHUS] OOBIKHOBEHHBIX MU GEpEHIIMATbHBIX YPaBHCHUN
BbI 3HaeTe?

B gem cyTh MeTona Diinepa u kak oH paboraer?

Kak BB MOXETE OILEHHUTh MOTPEIIHOCTh PEIICHHUsS, TOJYyYECHHYIO C IOMOIIBI0 METOoJa
Diinepa?

B uem ornmune metona Diiepa 1 MOAHPUIIMPOBAHHOTO MeTo1a Diinepa?

KakoBa ocHoBHas unest merona Pynre-Kyrra?

B yem cocTouT reomeTpruyecKuii CMbICT MeTo1a Ditnepa?

Kakoii 13 ncnosibp3yeMbIx BaMH B pabOTE METOJIOB SIBJIIETCS 00JIEe TOUHBIM ?

ITpuMepHBIii epedeHb BOMPOCOB JUIS 3aLUTHI JAOOPAaTOPHON pabOThI

«Tema 2. Kpaesas 3agada. UnclieHHbIE METOJIBI PEIICHUs KpaeBoi 3aaun. MeTo KOHEYHBIX

A

pasHocTen»
CdopmynupyiiTe kpaeByo 3a1auy Asi OOBIKHOBEHHBIX U (pepeHITNaIbHBIX ypaBHEHUH.
Uto Takoe MeTO]T KOHEUHBIX Pa3HOCTEH U JIJISl UEerO OH UCIIONIb3YyeTCs ?
Yto Takoe mar CeTKu M Kak OH BHIOMpaeTcs?
Kak orienuBaetcs ommoka penieHus, moJIyueHHOT0 METOJ0M KOHEYHBIX Pa3HOCTeN?

ITpumMepHBIii TepedeHb BONPOCOB JUIS 3aLUThI JAOOPAaTOPHON pabOThI

«Tema 1. Teopusi ypaBHEHUH B 4aCTHBIX Mpon3BOAHbIX. Kiaccudukanus ypasuenuit. [loctpoenue
MaTeMaTHYECKUX MOJIeNIel ypaBHEHUH TeIUIONPOBOJHOCTH, KosiebaHuit cTpyHsl U Jlamaca. Meron

1.

CETOK»
Kakoe ypaBHeHHE B YaCTHBIX MPOU3BOAHBIX OBUIO PACCMOTPEHO B JIAHHOMW JIaOOpaTOPHOU

pabote?

Kakoii MeTo]1 BbI HCITOJIB30BAITH JIJISL PEIICHUS JTAHHOM 3a/1a49u?

UTo Takoe METOJ CETOK M KaK OH MPUMEHSIETCS JJid pPEUICHUs YpPaBHEHUN B YACTHBIX
IIPOU3BOJIHBIX?

Kakwue BUIbI CETOK UCTIONB3YIOTCS TSl PEUICHHs] YPaBHEHH B YACTHBIX MMPOU3BOIHBIX ?



5. Uro sBusercs pe3yiabTaToM pemieHus audQepeHIaabHbIX ypaBHEHUH B YaCTHBIX

MIPOU3BOTHBIX ?

6. Kak onpenensiercs 3HaueHHue HUCKOMON ()YHKIIUU B TPAHUYHBIX y3J1aX CETKH?

7. Kak onpezensiercs 3HaueHNE HCKOMOW (DYHKIIMU BO BHYTPEHHUX y3J1aX CETKU?

8. Kakum o0pa3oM cocTaBisieTcs cHUCTeMa YpaBHEHUI Ui OINpeieseHHs] 3HaYeHU UCKOMOU
(GYHKIIMHY BO BHYTPEHHUX y3J1aX CETKHU?
9. Kak onleHuBaeTCs MOTPEIIHOCTh PEIICHUS, TOTYYEHHOTO METO/IOM CETOK?

3.3 TunoBbie KOHTPOJIbHBIE 321aHUs /ISl IPOBeeHHs TeCTHPOBAHUS

@OHJI TECTOBBIX 33JaHUN 110 JUCLMIUIMHE COAEPKUT TECTOBBIE 3aJJaHUs, PAaCIIPEIEICHHbIE 110
paszenaM U TeMaMm, ¢ yKa3aHHEeM UX KOJIMYEeCTBa U TUIIA.

Crpykrypa (hoHaa TECTOBBIX 3aJaHUN MO TUCIUIUINHE

Komugectro
M ukatop XapakTepucTUKa TECTOBBIX
JOCTHKCHUS Tema B cootBeTcTBuM ¢ PIT/I/PIIIT P P o
T3 3aJJaHHH,
KOMIIETEHINH
Tunsl T3
3-0T3
Tema 1. TeopeTnueckue OCHOBBI YUCIEHHBIX METOIOB. 3HaHUe 3-3T3
MaremaTtnyeckre porpaMMHbIe CHCTeMBI. [lorpemHocTn
N 3-0T3
OIlK-1.1 BEIYUCIICHUH. AOCOIIOTHAS U OTHOCUTEIhHAS MOTPEITHOCTH YMenue 3_3T3
OIIK-1.2 TPUOIMKEHHOTO YHCIA. 3aIiCh U MPaBIJIa OKPYTIICHHS
HagbIk u (niam) 3-0T3
OIIK-1.3 pUOIMKEeHHBIX uricel. OCHOBHBIC ICTOUYHUKH TTOTPEITHOCTH. 3313
[TpaBuna npuOMIKEHHBIX BRIYHUCICHUH. OTpeieneHne KOINIecTBa OTIbIT
N EeATENBHOCTH/
BEPHBIX 3HAYAIMX HU(P pe3yIbTaTa BEIYUCICHUN .
JelicTBHe
3Hanue 3-013
3-3T3
OIK-1.1 Tema 1. qI/ICJ‘IGHHBES METO/Ibl PEICHHS HEMMHEAHBIX yPABHEHHH. VMeHe 3-0T3
OtneneHne KOpHeH. YTouHeHHe KOpHEeH. MeTo/] TOJIOBHHHOTO 3-3T3
OIIK-1.2 o
neneHust. Meron xopa. Meton kacaTeldbHBIX. MeToJ UTeparuil. Hageix u (wmm) 3-0T3
OIIK-1.3
Merton HrroToHa. Y ca0BHUS CXOMMOCTH U OLIEHKA MOTPEUTHOCTH ONBIT 3-3T3
JEATENBHOCTH/
JNIEWCTBUE
3HaHue 3-013
3-3T3
OIK-1.1 Tema 2. YucrieHHOE pemIeHne CUCTEM JINHEHHBIX YpaBHEHUI. VMeHe 3-0T3
Krnaccudukanms meronoB pemennsi. Meron nckmodenus ["aycca ¢ 3-3T3
OIIK-1.2 N o
OIK-1.3 KOHTpoJeM. Merton nipoctoii utepanuu. Metox 3eiaens. YceiaoBus | Haewik u (nmm) 3-0T3
' CXOJIMMOCTH 1 OIICHKA ITOTPEIIHOCTH OTIBIT 3-3T3
NEeSITENHLHOCTH/
JNeCTBUE
3HaHue 3-013
3-3T3
OIK-1.1 Tema 1. 3agaua MHTEPIIOTHPOBAHHS. Ioctpoenue VeHHE 3-0T3
UHTEpIoIUpYyIoweH GyHkun. MHaTepronsunonHas popmMyia 3-3T3
OIIK-1.2 o
OIK-1.3 Jlarpanmka. aTepnonsinonnas gopmyna Hetorona. Crinaiin- HaBbik u (nn) 3-0T3
' WHTEPIIOISIINS OTIBIT 3-3T3
ESITENHLHOCTH/
neiicTBre
3HaHue 3-0r3
3-3T3
. 3-0T3
OIIK-1.1 Tema 2. [Ton6op smmupuaeckoit popmynbsl. MeToa BEIpaBHUBAaHUS. | YMeHHUE 3_3T3
OIIK-1.2 OmnpezneneHne TapaMeTpoB IMIUPHIECKON POPMYITEI METOIOM Fasbik n (1) 3-0T3
OIIK-1.3 HaUMEHBIINX KBaJPaTOB
OTIBIT 3-3T3
esITenbHOCTH/
JNIeUCTBUE
OIIK-1.1 Tema 1. Yncnennoe muddepenurpoBanne GyHKIHUH. Snanme 3-0T3
OIIK-1.2 ITorpemHocTy, BO3HUKAIOUIME IPU YUCIEHHOM 3-3T3




OIIK-1.3 nuddepernupoBanun. IIpuOIMKEHHOE BBIYHCICHUE 3-0T3
Ymenue
OIIpe/IeTICHHBIX MHTETPaJIOB: KBaJpaTypHbIe (POPMYJIBI C 3-3T3
PaBHOOTCTOSIIIUMU y3J1aMu. OIIeHKa MOTPEITHOCTH HaBbik u (un) 3-0T13
OTIBIT 3-3T3
IEATENBHOCTH/
NelCTBUE
3Hanue 3-013
3-3T3
OIK-1.1 Tema 1. UncneHHble METO/BI petierus oGBIKHOBeHHHvx VMeHme 3-0T3
i depeHnnanbHbIX ypaBHEHUH 1 cucteM. Metox Diinepa, 3-3T3
OIIK-1.2 N .
Mo uduIMpoBaHHBIH MeTo Jiiiepa, Meton Pynre-Kyrra. Onienka | HaBbik u (viim) 3-0T3
OIIK-1.3
MOTPENTHOCTH OIIBIT 3-3T3
esITenbHOCTH/
JNelcTBUE
3Hanue 3-013
3-3T3
OIIK-1.1 . VMenue 3-013
OINK-1.2 Tewma 2. Kpaepas 3amgada. UnciieHHbIE METOIBI PEIICHUS KPaeBOM 3-3T3
' 3amaun. MeTox KOHEUHBIX pa3HOCTeH Hageik u (um) 3-0T3
OIIK-1.3
OTIBIT 3-3T3
EeATENBHOCTH/
JNeHCTBUE
3Hanue 3-013
3-3T3
OIK-1.1 Tema 1. Teopust ypaBHEHUI B YaCTHBIX MPOH3BOJHBIX. VMeHe 3-0T3
OIK-1.2 Krnaccudukanus ypasaenuii. [loctpoenne MaTeMaTn4ecKux 3-3T3
' Mojielniell ypaBHeHHH TeII0NPOBOIHOCTH, KOJIEOaHUN CTPYHBI U HaBbik u (uin) 3-0T3
OIIK-1.3
Jlanmaca. Meton ceTok OTIBIT 3-3T3
EeATENBHOCTH/
JNeHCTBUE
" 162 - OT3
roro 162 —3T3

[Tonubiit kommekT T3 XxpaHUTCS B ANEKTPOHHONW MH(DOPMAIIMOHHO-00pa30BaTENbHOM Cpefie
HpI'YIIC u obyuaronuiicss ©MeeT BO3MOKHOCTh 03HAKOMHTBLCS C IEMOHCTPALIMOHHBIM BapuaHTOM
OT3.

Hwxe npuseneH oOpasel] THIIOBOTO BapuaHTa UTOTOBOTO TECTa, MPEIYCMOTPEHHOr0 pabouei
MPOTPAMMOM JUCUIUILIHHBI.

3.4 TunoBble KOHTPOJILHBIE 321aHUSI VIS BBINOJHEHUSI MPOBEPOYHBIX PadoT
KouTponbHble BapuaHThl 33JlaHUN  BBUIOKEHBI B DJIEKTPOHHONW  MHGOPMAIMOHHO-
obpazoBarenbHoi cpene Upl ' VIIC, noctynHoit oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Huxe mnpuBeneH oOpaszel] TUMOBBIX BapUAaHTOB 3aJaHUM JJs BBIOTHEHHUS MPOBEPOUHBIX
pabor.

O6paszer; TUTIOBOTO BapuaHTa MPOBEPOUYHON PabOTHI
«Tema 1. TeopeTnyeckre OCHOBBI UNCIEHHBIX METOAOB. MaremMaTH4ecKue mporpaMMHbIE CUCTEMBI.
[TorpentHocTH BeuncaeHUN. AOCOMIOTHASI M OTHOCUTENbHAS TIOTPENTHOCTH MPUOIMKEHHOTO YHCIa.
3anuch U mpaBuiia OKPYTICHUS MPUOIKEHHBIX yncesn. OCHOBHBIE HCTOYHHUKU TMTOTPEITHOCTH.
[TpaBuna npubOIMKEHHBIX BRIYUCICHHUH. OnpeeneHne KOJIMIeCTBa BEPHBIX 3HAYAIINX TU(p
pe3yiabTaTa BEIYUCICHUID)

[Mpenen LIUTENEHOCTH KOHTPOIS — 20 MUHYT.

[IpennaraeMoe KOJWYECTBO 3aJaHUil — 3 3a1aHUs.
1. Haiiti npou3BeaieHHEe TPHOIMKSHHBIX YHCeN (C YI€TOM MOTPEIIHOCTEH ), BCE IECATHYHbIC 3HAKH
KOTOpPBIX BepHBI: [3.56-12.2.
2. Haiiti vacTHOe MPUOIMKEHHBIX YHceNl (C y4eTOM MOrPEIIHOCTei), BCE ACCSATUYHBIC 3HAKH
KOTOpBIX BepHbl: 6.341+6.127.
3. TTonp3ysich MpaBUIIaMK BEPHBIX IIH(P, HAUTH C ABYMS BEPHBIMH [IH(DPAMH:




a) 7+7.3;6) cos0.7-In2.

3.5 IlepeyeHb TeOpeTHYECKHX BONMPOCOB K 3a4YeTy
(n71s OLIEHKH 3HAHUM)

Paznen 1. «OcoGeHHOCTH MaTeMaTHYECKUX BBIYMCICHUH peann3yeMbix Ha [1IK. DnemenTs! Teopun
HOTPELIHOCTH

1.1. Maremaruueckue IporpaMMHBIE CUCTEMBI.

1.2. IlorpemHocTy BeIYMCIACHUN. AGCOIIOTHAS U OTHOCUTEIbHAS IOTPELIHOCTH IPUOINKEHHOTO
qucia.

1.3. 3anuck 1 paBuiia OKPYTJICHHS TPUOIMKCHHBIX YHCEIL.

1.4. OcHOBHBIE UICTOYHUKY MOIPEUTHOCTH.

1.5. TIpaBuiia mpuOIMKEHHBIX BBIYHCICHUH.

1.6. Onpenenenne KOIMYECTBA BEPHBIX 3HAYALINX (P pe3ysbTaTa BEIYUCICHUH.

Paznen 2. «PemeHne HEMMHENHBIX YPaBHEHUN U CHCTEM»

2.1. YucneHHoe pelieHue CUCTEeM JIMHEHHBIX ypaBHeHHN. Kitaccudukanys MeTo10B pereHus.
2.2. Meron uckmouenus ['aycca ¢ KoHTposieM.

2.3. Meron npocToil UTeparum.

2.4. Meron 3eiinens. Y cinoBus CXOIUMOCTH U OLIEHKA MTOIPEIIHOCTH.

2.5. HucneHHble METO/IBI PEUICHUS HEIMHEHHBIX ypaBHeHUH. OTAeIeHre KOPHEH.

2.6. MeTo1 HOJIOBUHHOIO JIEJICHUS.

2.7. Meton Xop/I.

2.8. MetoJ kacaTelIbHBIX.

2.9. Meron utepanuid. Y CIOBHS CXOJMMOCTH U OI[EHKA ITOTPEITHOCTH.

2.10. Meton HerotoHa.

Paznen 3. «MHTepnonsuMs U anmpoKcuMauu GyHKIUH»

3.1. 3amaua uaTepnonupoBanus. [locTpoeHre HHTEPIOIUPYIOMIEH (DYHKITHH.

3.2. UnTepnonsumonHas ¢popmyna Jlarpanxa.

3.3. UaTepnonsuuonnas ¢popmyna Hetorora. OctaTouHble YWIEHB HHTEPIOISIIMOHHBIX (HOPMYIT
Jlarpanka u HeroToHa.

3.4. CrinaifH-MHTEPIIONIALHS.

3.5. [Ton6op smnupudeckoit popmyssl. Meron BelpaBHUBaHUsA. OmpeeneHne napaMeTpoB
IMITUPUYECKON (HOPMYITBI METOIOM HAUMEHBIITNX KBaPaTOB.

Paznen 4. «Hucnennoe auddepeHurpoBaHe 1 UHTETPUPOBAHUE PYHKIIHI

4.1. Yucnennoe nudpepenunponanue GyHkunu. [lorpenHocty, BO3HUKAIOLIUE TPU YUCICHHOM
QG hepeHIIMPOBAHNH.

4.2. [TpubnmxeHHOE BRIYMCIICHUE ONPEACTICHHBIX HHTETPAIOB: KBaJpaTypHbIE (POPMYITBI C
PaBHOOTCTOALIMMH y31aMu. OLIEHKa TOTPEIIHOCTH.

Paznen 5. «HucneHHble METOBI pelIeHUs] OOBIKHOBEHHBIX JU(depeHIInaIbHbIX YPAaBHEHUN 1
CUCTEM»

5.1. YncneHHble METOABI pelIeHUs OOBIKHOBEHHBIX AU(p(EepeHIINaTbHBIX YpaBHEHUH M CHCTEM.
Meron Ditnepa

5.2. MoauduumpoBaHHbIit MeToT Ditnepa.

5.3. Meron Pynre-Kyrra. OnieHKa morpenrHocTy.

5.4. KpaeBas 3a1auva.

5.5. HucneHnbie METOBI PEIICHUS KpaeBOM 3a/1aui. MeTo1 KOHEUHBIX Pa3HOCTEH.



Paznen 6. «Pemenue nudpepeHnnanbHbIX YpaBHEHUM B YaCTHBIX MMPOU3BOIHBIX)

6.1. Teopust ypaBHEHUI B YaCTHBIX MPOU3BOAHBIX. Kimaccudukarus ypaBHEHHIA.

6.2. [TocTpoenne MaTeMaTHUECKUX MOJIEJCH YpaBHEHHUH TEIJIONPOBOIHOCTH, KOJIEOaHUI CTPYHBI U

Jlanmaca.
6.3. MeTo1 CeToK.

3.6 IlepeyeHb TUMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUI K 32UeTy
(171 OTIIEHKH YMEHUH)

1. AGcomoTHble norpemHoCT! BeandnH X u 'y pasHbl A, =0.2 u 4 =0.1. Haiinure

a0COJIIOTHYIO ITOTPEIIHOCTh CYMMBI BEJTMYUH X U Y .

2. Henuneiinoe ypaBHenue 3anucano B Bue X = 0.2x* —3. HaiiuTe nepBoe IpuOInKeHHE
METOJIOM MTEpalMii, el HadanbHOE npubmmKenue X, = —1.

3. 3amana cucTeMa JIMHEWHBIX YpaBHEHUH

npuOIKEHNEe METOJIOM MIPOCTOM uTepaluu, eciu HadansHoe npudamxenue (0;0;0).

)

4. 3ajaHa cucTeMa JUHENHBIX YpaBHEHUN

X, =0.5x, —0.1x,,
X, =0.1x, +2,
Xy =0.1X,.

X, =

1
4

(3—x, —x

Haitaure nepsoe

1 N
X, = —(6 + X + X3), Haiinure mepsoe

X, = %(14- X, +2X, ).

npubIKeHne MeTofoM 3eiiiens, eciau HavanbHoe npudmmkenue (0;0;1).

5. lns TabnuvHOo 3a7aHHON (QYHKITUU

X

0.2

0.4

y

0.96

0.84

BbIuucauTe 3HayeHue Yy(0.3) mpu moMoIu JMHEHHON HHTepHoaAuH (YKaXHTe ABa 3HaKa Mocye

3aMATON).

2 .
6. Uemy paBeH pe3ynbTaT BEIYMCIICHUS HHTETpasia _[ X“dX merozom Tpaneuui ¢

1

-1

pa3buenuem Ha jiBa uHTepBaia (h=1), yKakuTe TOJIbKO LEITYI0 YacTb.

7. Ins 3agaun Komm y' = % , y(l) =1 cnenars omun mar no meroxy Ditnepa c h=0.2

(c TOUHOCTBIO 10 OJTHOU UG PBHI TTOCTIE 3ATSATON ).

3.7 IlepevyeHb THNOBBIX MPAKTHYECKHX 3aJaHUH K 3a4eTy

(117151 OLIEHKH HABBIKOB U (MJIM) OTIBITA J1€ATEIHHOCTH)

1. 3anmcate wuTepanmuoHHy  (Qopmyry
x* —9x* +18x—1=0 u IPOBEPUTH CXOUMOCTh UTEPAIIMOHHOTO IIPOIIECCA HA OTPE3KE [0,1].

2. IToctpouts MHOTOWIEH Jlarpanxa, rpadk KOTOPOro MPOXOAUT Yepe3 TOUKH

METOJa

X

2

4

5

10

nTepanuin

TSt

YpaBHEHUS



y |-7/5]8]14

2
dx
3. Beruucnuth no ¢popmyse npsiMoyroabHUKOB J = J-F pa30uB MHTEpBaJl UHTETPUPOBAHUS
1

Ha 10 yacteil. BeruuciaeHnus BeCTH ¢ TpeMs 3HaKaMH MOCJIE 3aIsiTOM.
4, Metomom Diiyiepa HaWTH TpW 3HAYeHUS (PYHKIUU Y, ONpeneIsieMOd ypaBHEHUEM

y'=x*+y®, npu HauansHOM ycnosuu Y(0)=0, momaras h=0.1.
5. 3anmcaTh UTEpalMOHHYIO (opMyndy merona Herotona mis ypaBHenus X° —12X—5=0 u
IPOBEPUTH YCIOBHE MPUMEHUMOCTH METO/Ia Ha OTPE3KE [0,1].

6. IToctpouts MHOTOWIEH Hbl0TOHA, rpaduK KOTOPOTO MPOXOIUT Yepe3 TOUKU
X |112]3|4
Yy 12[3]4]|5

1
7. Berarcmuts 1o popmysie Tpanenuii J :I
0

% pa30ouB uHTEpBaaI UHTErpupoBaHus Ha 10
+X

yacTeil. Beiuncnenus BecTu ¢ TpeMsi 3HaKaMu IOCIIE 3alsTOM.
8. Metonom HeroTOHA HailTH KOPHH ypaBHEHHUS: X = COSX .

2
9. C nomorsio hopmynbl CUMIICOHA HAWTH 3HAYEHUE UHTETpalia J Jx® +5 dx-
0

10. Ucnonb3ys MeTOl HAMMEHBIIIUX KBAJPAaTOB HAMTH allIPOKCUMHUPYIOLTYIO (PYHKIIHIO TpU
CJICIYIOIIUX JaHHBIX

X [7]181]10(14
yi{e|-2|71|3
11. MeTomoM IOJIOBHHHOIO EICHUS HAaWTH JICMCTBUTEJBHBIA KOPEHb YpPaBHEHUS

x*+2x—7=0ma [1517].

4. MeTtoanueckne MaTepuaJibl, ONpeaessiionue nNpoueaypy oOueHnBaHus

3HAHUN, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEJIbHOCTH
B Ta6J'II/II_IC IMPUBCACHBI OIIMCAaHUA IpoHecAyp IMPOBCACHHUA KOHTPOJIBbHO-OLICHOYHBIX

MepOHpI/IflTI/Iﬁ U nmpoucayp OUCHUBAHUSA PE3YJIbTATOB 06yqu1/151 C IOMOIIBIO OLICHOYHBIX CPEACTB B
COOTBCTCTBHH C pa6oqel71 HpOFpaMMOﬁ JUCHUITIIINHBI.

HaumenoBanmue
OLEHOMHOTO Omnucanust MpoIeTyphl MPOBEICHNS KOHTPOJIBHO-OLIEHOYHOTO MEPONPUATHS U TPOIIETYPhI
OIICHUBAHUSA PE3YJILTATOB O0YUEHHUSI
cpecTBa

BrinonHeHne pa3sHOYPOBHEBBIX 3ajiad (3aJaHui), MPeTyCMOTPEHHBIX paboueil mporpamMmoit
Pa3zHoypoBHeBas 3a/1aua | JMCLMILUIMHBI, TPOBOASATCS BO BpeMsl NMPAKTHYECKUX 3aHATHH. BO BpeMsl BBINOSHEHUs 3a1ad
(3aganue) (3amanwmii) pazpenraercs Moab30BaThCS YUIeOHUKAMHU, CIIPABOYHUKAMH, KOHCTIEKTAMU JIEKIIUH,
TETPaSIMH JIJIsl IPAKTHYECKUX 3aHITHI

3amura J1a0OpaTOPHBIX Pa0OT MPOBOIUTCS BO BpEeMs JIA0OPATOPHBIX 3aHATHHA. Bo Bpems
MIPOBEACHUS 3aIIHUTHI JTAOOPATOPHOM pabOTHI IMOJB30BATHCS YUCOHHKAMH, CIIPABOYHUKAMHU,
KOHCIIEKTaMH JIEKIIUH, TEeTPaJsiMU HE pa3pelIeHo.

IIpenopasaresp Ha JabOPAaTOPHOU paboOTe, MPEALIECTBYIOIIEH 3aHATHIO IPOBEICHHS 3aLIUTHI
nabopatopHoii paboThl, JOBOIUT JO OOYYAIONIMXCS: HOMEp 3allWIaeMOi J1TabopaTopHOH
paboThI, BpeMsl Ha 3aIIUTy Ja00paTOpHON pabOoTHI.

[IpemonaBatens HHGOPMUPYET OOYUAOIIMXCS O Pe3yIbTaTaX 3alIUTh JAOOPATOPHOI pabOTHI
cpasy Moclie €€ KOHTPOJIbHO-OIICHOYHOTO MEPOTIPUSITHS

JlaGoparopnas pabota

[IpoBepounsie pabOTHI, MPETyCMOTPEHHBIE PaboYel MPOrPaMMOM JUCIUIUTHHEI, TPOBOIATCS
BO BpeMs MPAaKTUYECKUX 3aHATHH. BapnaHToB mpoBepoyHOii pabOTHI IO TEME HE MEHEE BYX.
Bo BpeMs BBIOTHEHHS MPOBEPOYHON PAaOOTHI Pa3peIIeHO IOJIB30BAThCA TETPAASIMU IS
IIpoBepounas pabota IIpakTU4eCKUX 3aHATUi. IIpenojaBaTesb Ha NPAKTUYECKOM 3aHATHM, IPEALIECTBYIOLIEM
3aHATHIO IIPOBEJCHUS IPOBEPOYHON pabOTHI, JOBOAUT A0 00YYaIOMIUXCS TEMY MPOBEPOYHON
paboTBl, KOJIMYECTBO 33JaHMH B IPOBEPOYHONM padoTe, BpeMs €€ BbINOJHEHHUS.
[MpenopaBarens wuHpoOpMupyer oOydalomMXcss O pe3yJabTaTax IPOBEpKH paboOThl Ha




CIEeYyIOmeM 3aHSATHH II0CJIE TIPOBEICHHS IPOBEPOUYHON paboTHI; HpPOBEpEHHBIE PaOOTHI
IIperoIaBaTeh BO3BPAIACT 00yJarOIUMCS

Jlis opraHu3zalid U TPOBEACHUS MPOMEKYTOYHOW aTTeCTalliM COCTaBJISIOTCS THUIIOBBIC
KOHTPOJIbHBIC 3aJaHusl WJIA WHBIE MaTepHalibl, HEOOXOAWMBIC I OICHKM 3HAHWUW, yMEHHI,
HABBIKOB U (WJIM) ONBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIUX ATArbl (POPMUPOBAHUS KOMIIETEHIIHH B
npoliecce OCBOCHUSI 00pa3oBaTEIbHON MPOTPAMMBI.

[lepeuenp TeopeTHUECKUX BOMPOCOB M THUIOBBIE MPAKTHYECKHE 33aJaHUS Pa3HOIO YpPOBHS
CJIO)KHOCTH ISl TIPOBENICHHSI MPOMEXKYTOUHOH aTTecTaluy OOydJarolluecs MOJy4yaroT B Hadyaje
ceMecTpa d4epe3 dJIEKTPOHHYH HH(popMannoHHO-oOpa3oBarenbHyto cpeny HpI'YIIC (muunbiii
KaOWHET 00yJaromerocs).

Onucanue npouenyp nNpoBeieHusi IPOMeXKYTOUYHOM aTTecTaluu B (hopMe 3a4eTa
1 OLICHNBaHMs Pe3yJbTATOB 00y4eHUs!

[Ipu mpoBeneHUHM MPOMEKYTOUHOM aTTecTallMu B (opMe 3adyera MpenojaBaTeib MOMKET
BOCII0JIb30BaThCsl pe3yIbTaTaMy TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH B TeueHue cemectpa. C Lenbro
MCIIOJIb30BAaHUsl PE3yJIbTAaTOB TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH, IMPENoJaBaTeb MOJICYUTHIBACT
CPEIHIOI0 OLIEHKY YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIMH oOydaromierocs (CymMMa OILCHOK,
MIOJIyYEHHBIX 00yUYaIOLUIMMCS, JEIUTCS HA YHUCIIO OLIEHOK).

HIkana u KpuTEepUM OLleHNBAHUS YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIMIA B pe3yJibTaTe
H3yYeHUs] JUCHHUILINHBI IPH POBeIeHNH MPOMEKYTOUHOM aTTeCTAIlUM
B (popme 3a4eTa 1o pe3yabTaTaM TEKYylIero KOHTPOJIsI
(0€3 10NOJHUTEIBLHOT0 ATTECTAIIMOHHOT0 HCIIBITAHUA)

CpenHss OIleHKa YpOBHS
c(hOpMUPOBAHHOCTH KOMIIETCHIIH [ITkana oneHUBaHMA
0 pe3yabTaTaM TEKYIIEro KOHTPOJIA

Omnenka He MeHee 3,0 ®W HET HH  OJIHOH

o «BadYTCHO»
HCYIOBJICTBOPUTCIILHON OLCHKH MO TCKYIIEMY KOHTPOJIIO

Onenka wmenee 3,0 wiM ToiydeHa XOTs Obl OJHA
HEyJOBJICTBOPUTEIbHAS OLIEHKA [0 TEKYIEMy KOHTPOJIIO

«HEC 3a4YTCHO»

Ecimu onenka ypoBHs C(HOPMHUPOBAHHOCTH KOMITETEHIIUH OOYJaromIerocsi He COOTBETCTBYET
KpUTEpUSAM TIONIyUYeHHUs 3adeTa 0e3 JOMOJHUTEIBHOTO aTTECTAllMOHHOTO HCHBITAaHUS, TO
MPOMEXKYTOUHAST aTTECTAIHS MPOBOTUTCS B (hopMe coOeCeOBaHUS IO TEPEYHIO TCOPETHUSCKUX
BOIPOCOB U TUTIOBBIX MPAKTUYECKUX 3a/1a4 UK B (OopME KOMIBIOTEPHOTO TECTUPOBAHMUS.

ITpomexyrouHas arrectanusi B opMe 3a4eTa ¢ MPOBEICHUEM aTTECTAIIMOHHOTO MCIBITAHUS
MPOXOJIUT HA MOCIEAHEM 3aHITHH MO TUCIUTUINHE.

[Ipy mpoBeneHUM TPOMEKYTOUYHOW aTTecTallid B (HOpME KOMITBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOro 3amaHus (opmupyercs u3 (oHAa TECTOBBIX 3aJaHUN MO JUCIHUILTAHE
ciIy4alHbIM 00pa3om, HO ¢ ycioBueM: 50 % 3amaHuil JOMKHBI OBITh 3aJaHUSIMU OTKPBITOTO THIIA U
50 % 3amaHuil — 3aKPBITOTO THUIIA.




