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1 IIEJIA U 3AJAYM JUCHUTLIVHBI

1.1 Heau TUCUMTTAHBI

1 (opmupoBaHuEe y O0O0YdYalOIIErocs OCHOBHBIX WM Ba)KHEHIINMX MPEICTABICHHH B OOJIACTH HYHCICHHBIX
METOJIOB

2 YMEHHE pealn30BaTh YUCICHHBIE AITOPUTMBI ¢ momolnso [I9BM

3 o0yueHne MeroaM 00pabOTKH M aHaJIN3a Pe3yJIbTaTOB YHCICHHBIX U HATYPHBIX 9KCIIEPUMEHTOB

1.2 3agaun AMCHHIIIHHEI

1 BBIPa0OTATh Y 00y4aroLIerocsi HABBIKM aJITOPUTMHYECKOTO MBIIIIICHHS

2 HAay4UTh MOAOMPATh aAEKBAaTHBIH METOA A PEIICHHS MOCTaBICHHOW 3aJadl B OONACTH €CTECTBCHHBIX
HayK

3 HAYYHTH PEaNTN30BBIBATh YUCICHHBIC aITOPUTMEI ¢ ToMotnsio [I9BM

1.3 I_le.m, BOCIIMTAHHUSA U 3a1a4YU BOCIIUTATEJIbHOM paﬁon B paMKax IMCHUIIIMHBI

Hay4r0-00pa3oBarensHOE BOCIIUTAHHE O0YIAFOIITUXCS

lens Hay4HO-00pa30BaTEIBHOTO BOCIUTAHUS — CO3[JaHUE YCIOBHH JUIs peajHu3alid Hay4yHO-0Opa3oBaTelbHOTro
MOTEHIMAaIa 00yJaromuxcs B fopMe HaCTaBHUYECTBA, THIOTOPCTBA, HAYTHOTO TBOPYECTBA.

Iens qocTHraeTcs Mo Mepe pelieHUs B €AMHCTBE CICAYIOMNX 3a/1a4:

— (OpMHpPOBaHHE CHUCTEMHOTO WM KPUTHYECKOTO MBIIUICHHS, MOTHBALMM K OOYYEHHIO, Pa3BUTHE HHTEpeca K
TBOPUYECKON HAYYHOU AESTEIBHOCTH;

— CO37aHMe B CTYICHYECKOH cpenie aTMoc(epsl B3aUMHOM TpeOOBATENBPHOCTH K OBJIAJICHHUIO 3HAHHUSAMH, YMCHUSIMH U
HaBbIKAMU;

— MOTMYJIApU3allvs HAyYHBIX 3HAHUH cpeay 00yJIaromuxcs;

- COI[CﬁCTBHC TIOBBIIICHUTO MPUBJICKATCIIbHOCTU HAYKHU, MOAJACPIKKA HAYIYHO-TCXHUYCCKOT'O TBOPUYCCTBA,

— CO3JIaHWE YCJIIOBHU Uil MOJYyYeHHs OOy4aroUIMMHUCS JIOCTOBEPHOWH WH(OpMAalUM O NEpefoBBIX JOCTHKECHUSIX U
OTKPBITHUAX MHpOBOﬁ M OTEYECTBEHHOU HayKH, IMOBBIIICHUA 3aWHTCPCCOBAHHOCTU B HAYYHBIX IIO3HAHUAX 06
YCTPOMCTBE MUpa U 00IIECTBA;

— COBEPIICHCTBOBAHWE OPraHM3alMd W IUIAHUPOBAHUS CAMOCTOSATEIbHOW paboThl  OOywarommxcs Kak
00pa3zoBaTebHON TEXHOIOTHH (HOPMUPOBAHUS OyIOyIIEro CIEHHANINCTa IMyTeM WHAWBUAYaIbHOW MO3HABATEIbHON U
HCCIIEI0BATEIbCKON ACATETBHOCTH

[IpodeccronanbHO-TPYAOBOE BOCIIUTAHUE 00YYaIOLIMXCS

Lens mpodeccrnoHaIEHO-TPYIOBOTO BOCIHTAHIS — (POPMHUPOBAHUE y OOYJIAFOIIUXCS OCO3HAHHOHN MPO(eCCHOHATBHOM
OpucHTAalluM, NOHUMAaHUA O6IIIGCTBCHHOFO CMbBICJIa Tpyaa M 3HAYUMOCTHU €Tro JId ceos JIMYHO, OTBCTCTBCHHOIO,
CO3HATEILHOTO M TBOPYECKOTO OTHONICHUS K OyAyIned JesTeIbHOCTH, MPO(PECCHOHATIBHON 3THKH, CIIOCOOHOCTH
NPEABUACTh W3MEHEHHS, KOTOPbIE MOI'YT BO3HHKHYTH B NPO(ECCHOHATIBHOW NESATENbHOCTH, U YMEHHIO paboTath B
I/ISMCHéHHLIX, BHOBb CO3/JaHHBIX YCJIOBUAX Tpyaa.

Llens mocTHUraercs Mo Mepe pereHus B eIMHCTBE CIEAYIONINX 3a/1a4:

— (hopMHpOBaHHE CO3HATEILHOTO OTHOIIEHUS K BEIOpaHHOH Tpodeccui;

— BOCIIUTaHHE YECTH, TOPIOCTH, JIOOBH K MPO(eccCHr, CO3HATEIHHOTO0 OTHOIICHUS K MPO(PECCHOHATEHOMY JIOITY,
ITOHUMAaeMOMY KaK JIMYHAsE OTBETCTBEHHOCTh M 00S3aHHOCTE;

— (popMHpOBaHHUE IICUXOJIOTHH MPOPECCHOHANA;

— (opmupoBaHUE MPOPECCHOHATBHOMN KYIBTYpBI, 3TUKU IPOPECCHOHATEHOTO OOIICHUS;

— (hopMupOBaHUE COMUATFHON KOMIIETEHTHOCTH U JAPYTHE 3a/Ia4H, CBA3aHHBIC C UMHDKEM MPO(ECCHU U aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Broxk/gacte OITOIT ‘ Biox 1. ducuumnuael / O0si3aTeIbHAS 9acTh

2.1 I[I/ICIII/IHJ'IHHI)I N MPAKTUKH, HA KOTOPbLIX OCHOBLIBA€TCHA U3yUCHUE JTAHHOM JUCIHHUIIMHbI

b51.0.04 ®dunocodus

b1.0.07 MaremaTtnka

b1.0.08 Uudopmaruka

51.0.09 ®usuka

51.0.11 DxoHOMHKA

b1.0.12 HaueprarenbpHasi TeOMETpHS H HHXEHEepHas Tpaduka

b1.0.17 DnexrporexHuka

b1.0.19 Teoperndeckast MexaHHUKa

OO NO O WN -

b1.0.21 CnenmansHbie pa3jienbl MaTeMaTuku. Teopust GyHKIHSI KOMITJIEKCHOTO MePEMEHHOTO

[ERN
o

Bb1.0.25 ®usnueckre 0CHOBBI OTYYeHUS] HHOOPMAIHU

[EEN
[EEN

b1.0.26 MarepuanoBeieHre U TEXHOJOTUSI KOHCTPYKITMOHHBIX MaTepHajoB

[ERN
N

Bb2.0.01(Y) YueOHas - 03HAaKOMUTENbHAsI IPAKTHKA

2.2 JIucuMn/JMHbI M NPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JAHHOM IMCUHIJIMHbI
He00X0IMMO KaK IpeAlIecTBYIoIee

B51.0.22 OcHOBBI IPOEKTHPOBAHHS IPHUOOPOB M CUCTEM

b51.0.23 KoMIproTepHbI€ TEXHOJIOTHH B IPHOOPOCTPOCHUH

B53.01(J) IMoaroroBka K Mporueaype 3alyThl BBITYCKHOM KBaIH(UKAIMOHHON paboThl

AlWN -

b3.02(J1) 3amuTa BEITYCKHON KBaTU(pUKAIIMOHHON pabOThI




3 IINTAHUPYEMBIE PE3YJIbTATBIOBYUYEHMUS 11O JUCIIUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOT' PAMMBI

Koa n Koa nu HaumeHoBaHue
HaHMEHOBaHUe WHIUKATOPA AOCTHKEHUS Ilnanupyemble pe3yJbTaThl 00y4eHUs
KOMIIETEHIIUH KOMIIETEHIIHH
OIIK-1 Cnocoben 3HaTh: MaTeMaTUYECKHE METObI U IPUEMBI MOAETIUPOBAHUS,
MIPUMEHSTH MpUMEHsIeMBbIe /IS PEIICHHUs HayYHbBIX, HCCIIEI0BATEbCKUX
€CTECTBEHHOHAYYHbIC 3amaq

1 O0IIenHKeHePHEBIE
3HAHUS, METOIBI
MaTeMaTHIECKOTO
aHaM3a u
MOJICITIPOBAHUS B
HWH)KEHEPHOHI
JeSITEIIBHOCTH,
CBSI3aHHOM C
MPOSKTHUPOBAHUEM U
KOHCTPYHUPOBAHHEM,
TEXHOJIOTUSIMH
TIPOU3BOJICTBA
puOOpOB U
KOMIIIICKCOB
IIAPOKOTO
Ha3HAYCHUS

OIIK-1.1 IIpumensieT 3HaHUS
MaTeMAaTUKU B HHKEHEPHO
MIPAKTUKE TIpU
MOJIETHPOBAaHUH

YMeTh: OlIcHUBATh Pa3INIHBIC METOABI PECIICHUS 3aJa4u 1
BI)IGI/IpaTI) ONTHUMAaJbHBINA METOI

BJ'IaJ_ICTLZ MNprueMaMu 3aItuCu pe3yJjibTaTOB l'IpOBeI[éHHBIX
HCCIICIOBAaHUMA B TCPMHUHAX HpeHMCTHOﬁ obnactu

OIIK-4 Cnocoben
MTOHUMATh MTPUHITUITBI
paboTh!
COBPEMCHHBIX
HHPOPMANOHHBIX
TEXHOJIOTHH U
HCIOJIB30BATh UX IS
pelIeHus 3aaa4q

OIIK-4.1 Ncnone3yeT
COBPEMEHHBIE
nH(popMannoHHbIE
TEXHOJIOTUH U TIPOTPAMMHOE
obecrieueHne Npy peleHnn
3a71a4 MpoQecCHOHATLHOM
JEATeTbHOCTH

3HaTh: OCHOBHBIE METO/IbI MATEMATHYECKOTO MOJICTIMPOBAHNS,
Kaccu(uKamy MoseNei, METOUKY TPOBEICHUS
BBIYHCIIATEIBHBIX 9KCIIEPIMEHTOB U COCTAaBIICHHS
MaTeMaTHYECKUX MOJIeNeH Ast 000CHOBaHMS MPUHATHS
pelieHui

YMeTh: IpUMeHATh U 3()(HEKTHBHO HCIOIb30BaTh IOIyICHHYIO
TEOPETHUYECKYIO MOATOTOBKY JUIi 0OOCHOBAHUS MPUHSTHS
pemneHust

Bnagers:
HaBBIKAMHU HpI/IMeHeHI/ISI MATEMATHUYCCKUX METOO0B U MOI[eHeﬁ,

npodecCHOHAIBEHOM
METOJIaMH{ aHaJIu3a MPOLECCOB VIS TIOCTPOCHUS UX
JesITeTbHOCTH .
MaTeMaTHYECKUX MoJieiel Ai1st 000CHOBaHMS IPUHATHS
pelieHui
3HaTb:

VK-1 Cnocoben
OCYIIECTBIIATH
MIOUCK, KPUTUYECKUI
aHaJU3 ¥ CUHTE3
nHpOpMAINH,
TIPUMEHSTh
CUCTEMHBIN NOAXO0J
JUISL pelIeHus
MIOCTABJICHHBIX 3a/1a4

YK-1.3 PaccmaTpuBaer
BO3MOXKHBIC, B TOM YHCJIC
HECTAaHAAPTHBIC BAPUAHTLI
PeLICHUSI 331a49H, OLCHUBAsI KX
JIOCTOHCTBA U HEJIOCTATKH, a
TaKKe BO3MOXKHBIC
MTOCTICICTBUSI

0a30BbIC ITOHATHS U OIIPEACIICHUS JUCIUIIIINHBI,
CBA3U MCXKAY pa3IMYHbIMU MTOHATHAMU,
OCHOBHBIC YMCJIICHHBIC METOAbl PCHICHUSA 3a4a4
MATEMaTUYCCKOIro aHaJin3a

YMmeTb:

(hopMyIHpOBaTh MaTEMaTHUECKYIO IIOCTAHOBKY 3a/1a4;
aHaJIM3MPOBATH 3aJ1auH;

NPUMEHSATh OCHOBHBIE IOHSATHS M ONPENICIICHUS TIPH PEILICHUH
CTaHJAPTHBIX 33124 AUCLUILTHHBI PEUI0KESHHBIMH
METOJIaMH;

BBIOMpPATh ONTHMAaJIbHBIA BApUAHT PELICHUs 33134 U
000CHOBBIBATh CBOI BEIOOD

Banets:

MaTeMaTHUYECKUM alnapaTroM JAUCUUILUIMHBI,

HaBBIKAMU BBIOOPA U IPUMEHEHHS METOJIOB, AllTOPUTMOB JJIS
pelIeHus MPOOIEMHOM CUTYAINH

4 CTPYKTYPA U COAEPXAHUE JUCIHUIIJIMHBI

Ounas ¢popma *Kox
Kon HaumeHoBaHue pa3/ie/10B, TeM H BHI0B padoT Cemecr Hacw ":5:"];‘:::5:
Pl Jlex | TIp | JTa6 | cp | *
KOMIIEeTEHIUH
1.0 | Pasmen 1. YncsieHHbIe METOBI AJTEOPDI.
1.1 | OcHoBHBIC TOHATHS W ONpEJENCHUsl YHUCICHHBIX METOJIOB. 5 3 2 2 OIIK-1.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Ounas ¢opma *Kon

Kon HaumenoBaHue pa3jeJioB, TeM H BHIOB padoT Cemecr Hacet ;:5:“];“:::53

P Jlex Hp Jlab CP KOMIIETEHIIMH
HexoTopbie Bompochl anreOpbl W MaTeMaTHYECKOTO aHallu3a, OIlK-4.1
HEoOXO[MMbIE TPU W3YyYEHUHM YHUCICHHBIX MeToJoB [IpsiMble YK-1.3
METOJIbl PEIICHMs JIMHEHHBIX CHCTEM M HaXOXKJeHHE OOpaTHON
MaTpuisl  MetomoMm l'aycca, MeTOOOM KBagpaTHOTO KOpPHS
WtepanmoHHbIE  METOABI  PEMICHUS  CHCTEM  JIMHEWHBIX
anreOpandecKux ypaBHCHH.

1.2 . OIlK-1.1
WtepaumoHHble  METOABI  PEIICHUS  CHCTEM  JIMHEWHBIX 5 5 1 2 2 OIK-4.1
anredpanyecKkux ypaBHEHUH VK-1.3

1.3 | I'panguenTHBIE  METONBI  pEIIEHHS  CHCTEM  JIMHEHHBIX OIlK-1.1
anreOpanvyecKux ypaBHCHHH, CBEICHUC 3aJa4dl YHUCICHHOTO 5 2 2 2 2 OIlK-4.1
peutenust CJIAY k 3agade onTuMu3auuu QyHKIuM YK-1.3

1.4 | Meronsl pemeHHsT 3amad O COOCTBEHHBIX 3HAUEHWSIX U OIlK-1.1
COOCTBEHHBIX BEKTOPAX MaTPHIIbI, METO]] BPAIICHUI. 5 5 2 2 2 2 OIlK-4.1
UucneHHble METO/Ib] PELLICHUS HEJIMHEHHBIX YPaBHEHUI YK-1.3

15 OIIK-1.1
YuciieHHBIE METOIB PEIICHUST HETHHEWHBIX-HBIX YPaBHEHUI 5 3 2 2 2 OIlIK-4.1

YK-1.3

1.6 OIIK-1.1

Brmonnaenue PI'P mo teme: «YucneHAbIE METOABI anreOphI 5 18 OIlK-4.1
YK-1.3

2.0 | Pa3zgen 2. UncjieHHbIE METOIbI MATEMATHYECKOr0 AHAIN3A.

2.1 | 3ajmaua wuHTepnonupoBaHus. I[locTpoeHHe WHTEPIOIUPYIOIIEH OIK-1.1
¢ynkuun. WHTepno-nsanuonnas ¢opmyna Jlarpamxa. Mutep- 5 2 2 2 OIK- 4'1
nomanuoHHas  ¢opmyna  Herorona. OcTa-TOWHBIC — YJICHBI YK-lé
MHTEPHOIANNOHHBIX (pop-mya Jlarpanka u HeloToHa '

2.2 OIlK-1.1
CrnaiiH-uHTe PO U 5 1 2 OIIK-4.1

YK-1.3

2.3 | [lonbop osmnupuueckod QGopMmyiabl. MeTox BbIpaBHUBaHUSI. OIlK-1.1
OnpezencHue mapaMeTpoB SMITUPUYECKON (GOPMYIIBI METOI0M 5 2 4 2 2 OIlK-4.1
HaMMEHBIIINX KBaJIPaTOB YK-1.3

2.4 OIIK-1.1
Yucnennoe muddepennupoBanne ¢ynk-imu. Ilorpemrnocry, 5 1 2 2 OITK-4 1
BO3HHUKAIOIIKE NPU YHCIeHHOM T depeHnnpoBaHum VK-1 3

2.5 | [IpubnmxkeHHOE  BBIYMCIICHUE OIPEICNICH-HBIX  HWHTETPAJIOB: OIlK-1.1
KBaJpaTypHbIC (OPMYIBI C PABHOOTCTOSIIMMH y3namMu. OreHka 5 2 2 4 2 OIlK-4.1
MO-TPEITHOCTH YK-1.3

2.6 | Yucnennsie METOIBI pemeHus OOBIKHO-BEHHBIX
mudQepeHInaTbHEIX ypaBHEHHH u cucTeM. Meron Oiinepa, OIlK-1.1
MOIUHUIMPOBaH-HEIH MeTon Oitmepa. Meron Pynre-Kyrra. 5 4 2 2 OIlK-4.1
Ouenka norpewHoctd. KpaeBas 3amaya. YucieHHblE METOJBI VYK-1.3
penieHust KpaeBoi 3a/1aun. MeToJ1 KOHEYHBIX Pa3HOCTEH.

2.7 | Uucnennsle MeTonbl peuieHus nuddepeH-unanbHbIX ypaBHEeHUI OIIK-1.1
B YACTHBIX MPOMW3-BOJHBIX, METOJX CETOK IJIs YpaBHEHHS Tel- 5 2 2 2 2 OIlK-4.1
JIOTIPOBOJTHOCTHU YK-1.3

2.8 OIlK-1.1
Merton ceTOK JIJIsl BOJTHOBOTO ypaBHEHUS M ypaBHeHHs Jlammaca 5 2 4 2 OIlK-4.1

YK-1.3

2.9 OIlK-1.1

Bremonnenne PI'P mo teme: «UuceHHbIe METOABI aHAIH3A 5 10 OIIK-4.1
YK-1.3

3.0 | Pasmen 3. D1eMeHTHI TEOPHH YCTOMYHBOCTH.

3.1 OIlK-1.1
OneMeHTHI TeOpUsl YCTOHIMBOCTH. TOYKH OKOSI CHCTEMBI 5 2 2 1 OIlIK-4.1

YK-1.3

3.2 . . OIIK-1.1
YcroiuuBoCcTh MO MEpBOMY NpHOIMKe-HHIO, KpuTepuii Paycca- 5 5 2 1 OIK-4.1
Typsrua YK-l.é

3.3 | 0630pHOE 3aHATHE, TIOIFOTOBKA K SK3aMEHY 5 2 2 5 OIIK-1.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Kon

Ounas ¢opma

*Kon

Yacsl

HHAUKATOpa

HaumenoBaHue pasiesioB, TeM H BUI0B padoT
Cemectp

Jlek | IIp

Jlad

JAOCTHKCHHUSA
KOMIICTCHIIHHU

CP

OIlK-4.1
YK-1.3

®opma

36

HpOMe)I(yTO‘{HOﬁ aTTCCTAaluN — 3K3aMCH

OIIK-1.1
OIlK-4.1
YK-1.3

Hroro gacos (6e3 yuéra yacoB Ha MPOMEKYTOIHYIO aTTECTAIIHIO)

34 |17 | 34

EE

5 ®OHJI OHEHOYHbIX CPEACTB AJIsA NPOBEJAEHUSA
TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U ITPOMEXKYTOYHOU
ATTECTAIUU OBYYAIOLHIUXCA ITO AUNCHUIIJIIMHE
@oHJ ONEHOYHBIX CPEACTB Al HPOBEACHHUS TEKYIIETO KOHTPOIS YCHEBAEMOCTH H IPOMEXYTOYHON
aTTecTallMy N0 JUCHUIUIMHE 0(OopMIIeH B BHJe npuiiokeHus Ne 1 k paboueil mporpaMme TUCHUIUIMHBI M pa3MelleH B
JIEKTPOHHOM HMH()OPMALMOHHO-00pa30BaTeNIbHON cpefe YHHBEpCUTETa, JOCTYMHOW OOydaroleMmycs uepe3 ero
JINYHBIN KaOMHET
6 YYEBHO-METOAUYECKOE U UHOOPMAIIMOHHOE OBECIIEYHEHUE
JUCHUATIIMHBI
6.1 YueOHas quTeparypa
6.1.1 OcHoBHas JUTEpaTYypa
Komn-Bo 3x3.
Bubmmorpadudeckoe onrcaHue B Oubnmoteke/
OHJIANH
Bepxounkuii, B.M. Uuciennbsie MeToab! : JInHeiiHas anreOpa U HeJTMHEHHBIC
6.1.1.1 ypaBHeHHS : yue0. mocooue st BY3oB - 2-¢ uzn., uctp. / B. M. BepxOumkuii. M. : 0
OHUKC 21 Bek, 2005. - 432c.
Bbanabko, JI. B. Uucnennsie MeTob! : yueOHOe mocodue / JI. B. banadko, A. B.
Tommunosa ; CeBepHblii (ApkTHueckuii) peaepaibpHblii yHHBEpcuTeT MM. M. B.
JlomoHocoBa. — Apxanrenbck : CeBepHblid (ApkTuueckuii) deaepanbHbIi .
6.112 yauBepcureT (CADY), 2014. — 163 ¢. — URL: Onnaiin
https://biblioclub.ru/index.php?page=book&id=436331 (narta obpatieHus:
18.04.2024). — TekcT : 2NeKTPOHHBIN.
laBpumuna, O. H. Yncnennsie MeTosl : yauebHoe mocobue / O. H. TaBpumuna, 1O.
6.113 H. 3axapos, JI. H. ®omuna. — Kemeporo : KemI'V, 2011. — 237 ¢. — URL: Omnnaiis
o https://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=30129 (nara
obpamenus: 15.04.2024). — TekcT : AMEKTPOHHBIH.
KBacos, b. 1. UncneHnHbie METO/IbI aHANH3a U TUHEHHON anrebpsl. Microns3oBanue
6.114 Matlab u Scilab : yuebHoe ocobue / b. 1. KBaco. — Cankr-IletepOypr : Jlaus, Omaiin
o 2022. — 328 c. — URL: https://e.lanbook.com/book/212234 (nata oOpartieHus:
15.04.2024). — TeKcT : 3JIEKTPOHHBIH.
6.1.2 JlonoJHUTEIbHAS JUTEPATYpa
Kon-Bo 3x3.
Bubmmorpadudeckoe onrcaHue B Onbnmoteke/
OHJIAHH
Bosipkuna, ["anuna [lerpoBHa UnciaenHsle MeTos! : yued. mocodue / I. I1.
6.1.2.1 Bospxuna, X. H. barnyesa, T. JI. Anexceea ; denep. areHTCTBO X.-A. TPAHCIL., 210
HWpkyr. roc. yu-T myre# coobdmt.. Upkyrck : UpI'VIIC, 2011. - 158c.
Kupees, B. 1. UucneHnnple METOBI B IPAMEPAxX | 3aadax : yaeOHoe nocobue / B.
6.12.2 . Kupees, A. B. [1anTtenees. — 4-e uzn., ucnp. — Cankt-IlerepOypr : Jlans, 2022. Omnnaiis
R — 448 c. — URL.: https://e.lanbook.com/book/212063 (nara oOparieHus:
15.04.2024). — TeKcT : 3JIeKTPOHHBII.
6.1.3 YyeOHO-MeTOAMYECKHE PAa3PA0OTKH (B T. Y. VI CAMOCTOSATEIbHOI padoThl 00y4yaloIuXxcs)
Komn-Bo 3Kk3.
Bubnuorpagpuueckoe onncanue B OubnmoTeke/
OHJIAliH
Meroaudeckne yKa3aHus 110 H3yYSHUIO TUCIUILIMHBI «HUCIEHHBIE METOIBI»
pa3paboTtaHbl Ha OcHOBe paboueii nporpamMmel aucuuiuimabl b1.0.20 YucneHnusle
6.1.3.1 Metobl. CopepKar yKka3aHHs 110 OCBOCHHIO JIEKIIMOHHOT'O MaTepHaa, 1o Onnaiin
MOATOTOBKE K IMPAKTUUECKUM M JTa00PATOPHBIM 3aHSTHAM U paboTe BO BPEMsI NX
MPOBEICHUS], & TAKKE YKA3aHMUS 110 BBIOJTHEHHUIO PA3IMYHBIX BUIOB




CaMOCTOSITEIEHON pabOThI: pacueTHO-TpaduIecKkre padboThl, HHANBHYyJIbHbIC
JIOMAIITHUE 3aJIaHUs, JOMAITHUE 3aJaHUs U YKa3aHUs [T TOJITOTOBKU K
MIPOMEXKYTOYHOU aTTecTanuu. - Tekct: anekTponHsid. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_46835_1400 2024 1 signed.pdf

6.2 Pecypchl HHPOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH « MHTepHET»

6.2.1 OnexTpoHHO-OnONMMoTeyHas cucrema «M3mgarenscTBo Jlaney, https://e.Jlanbook.com/
6.2.2 OeKkTpoHHO-O0nbIMoTEe Has cucteMa «Y HUBEpCUTETCKasi OnbianoTeka oHainy, https://biblioclub.ru/
6.3 IIporpaMmMHoe o0ecnieuenre 1 HH(POPMAIHOHHbIE CIIPABOYHBIE CHCTEMBbI
6.3.1 bazoBoe nporpamMmMHoe o0ecnieueHue
6311 Microsoft Windows Professional 10, rocynapcrBennsrii  koHTpakT ot 20.07.2021 Ne
o 0334100010021000013-01
6.3.1.2 la/iicrosoft Office Russian 2010, rocynapctBennsiii koHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6313 FoxitReader, cBOOOIHO pacrmpocTpaHseMmoe porpaMMHoOe obecrieueHne http://free-
T software.com.ua/pdf-viewer/foxit-reader/
6314 Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHsieMOoe HporpaMMHOE — oOecnedeHue
T https://get.adobe.com/ru/reader/enterprise/
Annmexc. bpaysep. [puxmagaoe mnporpamMMHOe obecnedeHne oOmero HasHadeHus 1, OQUCHbBIC
6.3.1.5 TIPHIIOKEHUS, TUIEH3H — CBOOOIHO paclpoCTpaHsIeMoe porpaMMHoe obecriedeHre 1o nuren3un BSD
License
6.3.2 Cnienua1u3upoOBaHHOE IPOrPAMMHOE o0ecreyeHue
6.3.2.1 MathCAD_student 15.0 Academic_License, Customer Number 434692, kourpakt ot 03.12.2012 Ne
T 0334100010012000148-0000756-01
6.3.2.2 MatLab Classroom, R2015a, R2015b, koutpakt ot 09.07.2014 Ne 0334100010014000028-0000756-01.
6323 MatLab Classroom, R2010a, R2010b, mmmensuss ot 16.03.2011 Ne 689810, TK Ne
T 0334100010011000032-00000756-01
6324 Simulink Classroom R2010a, R2010b, nunensus Ne 689810 cereBasi, TocyJapCTBEHHBIH KOHTPAKT OT
o 06.07.2011 Ne334100010011000114-0000756-01
6.3.3 UudopmanuoHHbie CIPABOYHBIE CHCTEMBbI
6.3.3.1 ‘ He npexycmoTpenst
6.4 TIpaBoBbIe H HOPMATHBHbIE TOKYMEHTbI
6.4.1 ‘ He npexycmoTpenst

7 OIMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI,

HEOBXOJIUMOM JIJIs1 OCYHECTBJEHHUS YYEBHOI'O ITPOIIECCA

MO JUCHUILIMHE

Kopnyca A, b, B, I', /I, E UpI'YIIC naxonastcs no aapecy r. UpkyTck, yia. UepHbieBckoro, a. 15;
kopnyc JI UpI'VIIC naxoaurcs — no aapecy r. Upkyrck, yi. JlepmonTosa, 4.80

VYueOnast ayauropus ['-201 1y1st mpoBeieHUs! JIEKIIMOHHBIX M MPAKTHYECKUX 3aHSTH, JJaDOpaTopHBIX padoT,
TPYIIOBBIX U HHINBUIYAIBHBIX KOHCYJIbTAlNH, KypCOBOTO MPOSKTUPOBAHUS (BBITIOIHEHHUS KYPCOBBIX
paboT), TEKyIIero KOHTPOJIS U MPOMEXYTOUHOH arrecTanun. OCHOBHOE 000pyI0OBaHHUE:
cHenraIn3upoBaHHas MeOesb, MyJIbTUMEINAIPOCKTOP, IKpaH, (HOYTOYK IIepeHOCHOH).

VYueOnast ayauropust ['-115 1uist mpoBenieHnst IEKIIMOHHBIX U IPAKTHUECKHUX 3aHATHI, Tab0paTOpHBIX padoT,
TPYNIIOBBIX U MHIUBHUIYaJIbHBIX KOHCYJIBTAIIUN, KypCOBOTO ITPOSKTUPOBAHUS (BBIIIOJIHEHHS KYPCOBBIX
pabor), TeKyIIero KOHTPOJISl ¥ MPOMEKYTOUHOH arTectaiui. OCHOBHOE 000py0BaHUE !
crenuaIn3upoBaHHas MeOelb.

VYuebnasa ayauropus I'-315 g npoBeaeHNs MpaKTHUECKUX 3aHATHH, TaO0paTOPHBIX pabOT, IPYMIIOBBIX U
WHAMBUIYaNbHBIX KOHCYJIBTAIN, KypCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS KyPCOBBIX Pa0OT), TEKYIIEro
KOHTPOJISI ¥ IPOMEXYTOUHOH arTectanui. OCHOBHOE 000pyJOBaHHUE: CIIEIMATH3NPOBaHHAS MEOeb,
KOMIBIOTEPHI C MOJIKII0UYEHHEM K ceTH VHTepHeT, 00ecneunBaloye JOCTYI B AIEKTPOHHYIO
nHdopmannoHHo-o6pa3zoBarensHyto cpeny Upl VIIC.

VYuebnas ayauropus I'-307 ams npoBeaeHNS TPAKTHUECKUX 3aHATHH, TaOOpaTOPHBIX pabOT, IPYMIIOBBIX U
WHIIMBHYaJIbHBIX KOHCYJIBTALUH, KypCOBOTO ITPOSKTUPOBAHUS (BBITIOJIHEHHUS] KYPCOBBIX padoT), TEKYIIEro
KOHTPOJISI ¥ IPOMEXYTOUHOH arrectarui. OCHOBHOE 000pyIOBaHME: CHEIHAIN3UPOBaHHAs MeOEb,
KOMITBIOTEPHI C TIOIKIIOUeHNEM K ceTh VIHTepHeT, 00ecneynBaroiine JOCTYI B 3JIEKTPOHHYO
nHpopmannonHo-o6pazoBarensHyto cpeny Upl VIIC, yueOHo-HarsaHbIe TocoOus (I1aKaTsl).

VYuebnas ayauropus E-202 i npoBeieHHs JEKIIMOHHBIX U TPAKTHIECKUX 3aHATHH, 1a00paTOPHBIX padoT,
TPYNIIOBBIX U HHAUBHUIYaJIbHBIX KOHCYJIBTAIIN, KyPCOBOTO MTPOSKTHPOBAHUS (BBIIIOIHEHHS KYPCOBBIX
paboT), TeKyIero KOHTPOJISl ¥ MPOMEKYTOUHOH arTectanui. OCHOBHOE 000pyA0BaHUE:
CIeMaTH3UPOBaHHAs MEOETIb.

VYuebnas ayauropus I'-207 ams npoBeeHNs JIEKINOHHBIX W MIPAKTHYECKUX 3aHATHIL, 1a00paTopHBIX padoT,
TPYNIIOBBIX U HHANUBHUIYaJIbHBIX KOHCYJIBTAIIMN, KypCOBOTO MTPOSKTHPOBAHUS (BBIIIOIHEHHS KYPCOBBIX
pabor), TeKyIIero KOHTPOJISI ¥ MPOMEKYTOUHOH arTectanui. OCHOBHOE 000pyA0BaHUE:
crenuranu3upoBanHas Meoens. [l mpoBeneHNs 3aHATHI HMEIOTCs yueOHO-HATIIAHBIe TOCcoOus (TTaKaThI).




Yyebnas aynmutopust I'-212 nis mpoBeaeHUs JSKIMOHHBIX U IPAKTHYECKUX 3aHATHH, 1a00paTOpHBIX paboT,
IPYIIOBBIX U HHIUBUIYaIbHBIX KOHCYJIBTAIMNA, KYPCOBOTO MPOSKTHPOBAHUS (BBIMIOJHECHUS KYPCOBBIX
paboT), TeKyIero KOHTPOJISA ¥ MPOMEKYTOUHOH aTTecTannu. OCHOBHOE 000pyIOBaHUE:
CIelMaTu3upoBaHHas MeOenb. [ mpoBeeHNs 3aHATHI UMCIOTCS y4eOHO-HATIISIHBIC TOCOOUs (TLIaKaThI).

VYuebnas ayauropus ['-223 ams npoBeneHNs IEKINOHHBIX W MPAKTUIEeCKUX 3aHATHH, TaO0paTOpHBIX padoT,
TPYIIOBBIX U HHAUBUIYAIbHBIX KOHCYIbTAlNH, KypCOBOTO NIPOCKTUPOBAHUS (BBITIOIHEHUS KYPCOBBIX
paboT), TeKyLIero KOHTPOJIS U MPOMEXYTOUHOH arTecTauuu. OCHOBHOE 000pyI0OBaHHE:
crenuaa3upoBanHas MeoOesnb. [lis mpoBeieHns 3aHATHIH NMEIOTCsl Y4eOHO-HaIsJHbIe TOCo0HMs (TLIaKaThl).
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[TomemeHns 7151 CAMOCTOATENBHOM PaOOTHI 00YYAIOIINKCSI OCHAIIEHB KOMITBIOTEPHOH TEXHUKOM,
MOAKIIOYEHHON K HH()OPMAIIMOHHO-TEIEKOMMYHHUKAIMOHHON ceTn «/HTepHeT», 1 obecreueHb! JOCTYIIOM B
ANEKTPOHHYIO HHPOpMaIMOHHO-00pazoBaTenbHyto cpexy Upl YIIC. [Tomenienns ams caMOCTOSTEIbHOM
paboThl 00yUarOLIMXCSL:

— YUTAJIBHBIE 3aJIbI;

— y4ueOHbIC 3abl BRIYUCTUTEIbHOM Texauku A-401, A-509, A-513, A-516, 1-501, 1-503, J1-505, 1-507;

— MOMEIIEHHUS JUI XPaHeHHs] K TPO(UIAKTHYECKOro 00CIyKUBaHMs yueOHOro obopynoBanus — A-521

8§ METOANYECKHE YKA3AHUSA IS OBYYAIOIIUXCA

11O OCBOEHHMIO JTMCIIMITJIMHbI

Bun yue6HOM
LIEATEIILHOCTH

Opranuzanus yaeOHOH NeITeIbHOCTH 00yJaromerocs

Jlexkmus

Jlekuust (ot nmatuHCKOro «lection» — YTeHHE) — BHUI ayAUTOPHBIX Y4YeOHBIX 3aHSITHIL.
Jlexnus: 3aKkiafbpIBacT OCHOBBI HAYYHBIX 3HAHUI B CUCTEMAaTH3UPOBAaHHOM, IOCJIEIOBATEIILHOM,
00001EeHHON (opMe; pacKpbIBaeT COCTOSIHUE W TIEPCHEKTHBBI PAa3BUTHS COOTBETCTBYIOIIEH
o0ylacTi HayKH W TE€XHHUKH;, KOHIICHTPUPYET BHUMAaHHE OOYdYalOIIMXCs Ha Hanboyiee CIIOXKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJIUPYET ITO3HABATEIbHYIO aKTHBHOCTH 00YJaIOIINXCS.

Bo BpeMsi NEKIMOHHBIX 3aHATHH OOyJarOUIMHCS IOJDKEH YMEThb CKOHIICHTPHPOBATh
BHUMAaHHME Ha HM3Y4aeMbIX NpoOJIEeMax W BKIIOYHTH B paboTy Bce BHIBI IAMATH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBHUIaTENIbHYI0. J[JI 3TOro Bech Marepual, u3JaracMblii IIPenoaaBaTeieM,
o0ydJaromemMycsi HeOoOXOIMMO KOHCHEKTHpOBaTh. Ha MONSAX KOHCIIEKTa CIEAyeT IOMedaTh
BOIIPOCHI, BBIICIICHHbIE OOYYalOIIUMCSl Ul KOHCYJIBTallMM C TpernojaBareieM. BbIBoapbI,
MOJyYeHHbIe B BHIE (DOPMYN, PEKOMEHIyeTCs B KOHCIIEKTE IOJYEPKHBATh WJIH OOBOAUTH
paMKoM, YyTOOBI JTydllle 3allOMUHAIKCE. [101€3H0 cOCTaBUTh KPAaTKHUil CIIPaBOUHHUK, COJEPKAILU
oIpeZieIeHus BAKHEUIINX MOHATHH Jekiuu. K Ka)kaoMy 3aHATHIO clenyeT pa3o0paTh MaTepual
npenplaymed Jekiud. M3ydas marepuan 1o Y4eOHMKY WM KOHCIIEKTY JIEKLIWH, CIemayeT
HEPEXOUTH K CIEAYIOLIEMY BOIIPOCY TOJILKO B TOM Clly4ae, KOIZla XOPOILIO YCBOEH NPEAbLIyILUN
BOIpOC. Psii BOIPOCOB AMCHMIUIMHEI MOXET OBITh BBIHECEH HA CaMOCTOSTEIBHOE H3ydYeHHE.
Takoe 3agaHue TpeOyeT OIEpaTHBHOTO BBHINOJHEHUS. B KoHcmekre Jeknuid Heo0XoIuMo
OCTaBHTb MECTO JUIS OCBEIIEHHs YHOMSHYTHIX BoOIpocoB. OOGO3HAauMTH BONIPOCH], TEPMHHBI,
MaTepuan, KOTOPBIA BBI3BIBAET TPYAHOCTH, IIOMETUTh M MONBITATECS HAWTU OTBET B
pekoMeHayeMoil nureparype. Ecim camocTosiTensHO HE ymaeTcs pa3oOparbcs B MaTepHaie, TO
HeoOxonuMo c(hopMyJIMpOBaTh BOIPOC M 3a/aTh IIPENOJABAaTENI0 HAa KOHCYJbTAIlMM, Ha
[IPAKTUYECKOM 3aHATUU

IIpaktuueckoe

3aHATHC

[IpakTHyeckoe 3aHATHE — BUJ ayAUTOPHBIX YUCOHBIX 3aHATHH, [leJIeHanpaBlieHHas GopMa
OpraHM3anyy y4eOHOro mpolecca, MU peall3alui KOTOpOoi 00ydaromuecs 10 3aJaHuio U 10/
PYKOBOJICTBOM IPENOAABATENS BBINOIHAIOT NpakTHdeckue 3amaHus. [IpakThdeckue 3amaHus
HarpaBjeHbl Ha yriyOJleHHe HAayYHO-TEOPETHYECKNX 3HAHUHM M OBJIAJCHUE ONpE/IeIICHHBIMU
METOAaMHU paboTHl, B MpoOIlecce KOTOPHIX BHIPAOATHIBAIOTCS YMEHUS M HABBIKU BBITIOITHEHUS TE€X
WIM HMHBIX yueOHBIX JEWUCTBHH B naHHOW cdepe Hayku. [IpakTHueckue 3aHATHS Pa3BHBAIOT
HayYHOE MBIIUIEHHE U pedb, MO3BOJSAIOT NMPOBEPUTH 3HAHUSA OOYYAIOUIMXCS, BBICTYMAIOT Kak
CPEeICTBa ONEepaTHBHOIN 0OPaTHOHN CBS3M; IEh MPAKTUIECKUX 3aHATHH — YIITyONIaTh, paclIupsTh,
JeTaIM3NUpPOBATh 3HAHUS, IMOJIydeHHbIE Ha JIEKIMH, B 0000ImeHHOW (opMe M COAEHCTBOBATH
BBIPAOOTKE HABBIKOB MPO(ECCHOHANBHON IS TeTbHOCTH.

Ha mpakthueckux 3aHATHSAX TOAPOOHO pPaccMaTpPHBAIOTCS OCHOBHBIE — BOIIPOCHI
JUCUUIUIMHBI, pa30uparoTcss OCHOBHBIE THMNBI 3amad. K KakIOMy NPakTHYeCKOMY 3aHITHIO
ClefyeT 3apaHee CaMOCTOSITEIbHO BBINOJHUTH JOMAIHEE 3aJaHHe WM BBIYYUTH JICKIUOHHBIN
Marepual K cieayroniei teme. CucTeMaTHYecKoe BBIITOJTHEHUE JIOMAITHHUX 3a/laHui 00s13aTelIbHO
U ABJISIETCSI BOKHBIM (paKTOPOM, CIIOCOOCTBYIOIINM YCHEITHOMY YCBOCHUIO TUCIUIIIHHBI

JlabopatopHas

pabora

OCHOBHOW IIeNbI0  J1Ta0OpaTOpHBIX pabOT SBISIETCS TEOpEeTHYECKoe O0O0OCHOBaHME,
HalIIHOE W/WINM  OKCIEPUMEHTAIbHOE MOJTBEPXK/IACHHE W/WIIM IIPOBEpPKa CYIIECTBEHHBIX
TEOPETHYECKUX I0JIO)KEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHaJIHu3 CYLIECTBYIOIINX METOAUK U
METOA0B MX peanu3auuu U T.4. OHU 3aHUMAIOT NPEUMYIIECTBEHHOE MECTO MpPU H3YYEHUU
JUCIUIUIMH 00s3aTeNbHON YacTH M 4acTH, (opMHpyeMoil ydyacTHHKaMH 00pa30BaTelbHBIX
oTHoleHuit broka 1.

Hcxons 3 nienu, coliepKaHueM JJabopaTOPHBIX pabOT MOTYT OBITh:




- OKCTIEpUMEHTAIbHAS TTPOBEpKa (OPMYII, METOJIUK pacueTa;

- NMPOBEJCHUC HATYPHBIX M3MEPCHUN CBOWCTB, PabOYMX MapaMETPOB, PEKUMOB PabOTHI
MPY TIOMOIIH Ta0OPaTOPHOTO 00OPYIOBAHHUS M/VWITU CTCHIOB H MAaKETOB;

- 03HAKOMJICHHE, aHAJIU3 U TEOPETHUCCKUE BBIKIIAJKHU 110 YCTPOWCTBY, IPUHIIHITY JCHCTBUSA
U crmocobaM OOCTYy)KMBaHHUS —amlapaTtoB, JeTaleid MalllMH, MEXaHH3MOB, IIPOLIECCOB,
MPOTEKAOIIUX B HUX MPH 3TOM H T.JI.;

- HarsAgHas rpadudeckas MHTEPIIPETAIs YepTekel, cXeM, 00bEMHBIX ITOBEPXHOCTEH U
T.JI., BOCIIPOU3BOIMMBIX C IOMOIIBIO CHEIHAIN3UPOBAHHOTO IPOTPaMMHOT0 O0ECTICUeHNS;

- UIMHTAIJIOHHOE MOJCIUPOBAHKE MPOIIECCOB, MPOTEKAIOIINX B CIIOKHBIX XHMHUYECKHUX,
(hM3MIeCKUX, MEXaHMUECKUX, SJICKTPUIECKUX U TIP. 00BEKTAX;

- HaDBITHOE IIPEACTaBICHHE O padoTe NepcOoHalla KOHKPETHOW OpraHM3alufl N
noapasneneHust OAO «PXK/» mocpencTBOM MOIENHPOBAHIS IITATHRIX M BHEIITATHBIX CHTYaIni
B BUPTYaJbHBIX CICNUANTN3UPOBaHHBIX APM (aBTOMAaTH3MPOBAaHHBIX PAOOYUX MECT);

- YCTaHOBJICHHE W TMOJTBEPKJICHUE 3aKOHOMEPHOCTEH (IIyTeM CpaBHEHHUS MPOBEACHHOIO
JKCIICPUMCHTA ¥ PACCYMTAHHBIX 3HAYCHUIN) U T.]1.;

- 03HAKOMJICHHEC C METOJMKAMHU MPOBEJCHUS 3KCIICPUMEHTOB, HATIAIHBIM YCTPOHCTBOM
CTCH/I-MaKEeTOB U TIp.;

- YCTaHOBIICHHE CBOWCTB BEI[CCTB, UX KAUECTBEHHBIX U KOJIMUYCCTBEHHBIX XapPaKTECPUCTHK;

- aHAJIM3 Pa3IMYHBIX XapaKTEPUCTHK IPOIECCOB, B TOM YHCIIE MTPOM3BOICTBCHHBIX M HHBIX
TIPOIIECCOB;

- pacdeT MapaMeTpOB PA3NUYHBIX SBJICHUH W IPOIECCOB, CMOICIHPOBATH KOTOPHIC HE
BO3MOJKHO B peallbHBIX YCIOBHAX (HAIIPUMED, Ype3BhIYalfHBIC CHTYAIIUH U TIP.);

- HAOIIOZICHNE Pa3BUTHS SBIICHUM, IIPOLIECCOB H IP.

JlomyckaeTcst MHOE CoJiepKaHue JabopaToOpHBIX PaboT, eciid 3TO OyJeT crmocoOCTBOBAThH
peanu3aiuy eiei U 3a71a4 TUCIUIUTMHBL 1 POPMHUPOBAHHIO COOTBETCTBYIOIIUX KOMIICTCHITHH.

[To xapakTepy BBIIOIHIEMBIX Ja00PATOPHBIX PAOOT BO3MOXKHBI:

- O3HAKOMMUTCJIbHBIC pa60T1)1, I/ICHOJ'H:ByeMI)Ie JJIs1 SaerHJ'IeHI/IH I/I3y‘-IeHHOI‘O
TEOPETUIECKOTO MaTepHalbl;

- AHAJITUTUYCCKHUEC paﬁon, I/ICHOJ'H)?;yeMLIe JJI HOHy‘IeHI/IH HOBOﬁ I/IH(l)OpMaHI/II/I Ha OCHOBC
(hopMaM30BaHHBIX METOJIOB;

- TBOpYecKHe pabOTHl, OPHEHTHPOBAHHBIE HA CAMOCTOSTEIBHBI BBIOOP MOIXOIOB
pemeHns 3aaad.

IIpexxne, 4eM OPUCTYIUTH K JAOOPaTOPHBIM 3aHATHSAM, OOYYAIOMIMMCS HEOOXOAUMO
MOBTOPUTH TEOPETHUYCCKUI MaTepural 1mo TeMe padotel. Kaxxnas mabopaTtopHas paboTa ocHalleHa
METOAMYCCKIMH YKa3aHHUAMH, pa3paO0TaHHBIMH MPENOJaBATEISIMH, BETYIIUMH JUCIUTUINHY

CaMocTosTeNnbHas
pabota

OOyyenne mo JuUCHUIUIMHE «YWCIEHHBIE METOJBI» TNPEIYyCMAaTPHUBAET AKTUBHYIO
caMoCTOATeNbHYI0O paboTy oOywatomerocs. B pasznene 4 pabouedd mporpamMmbl, KOTOPBIH
HasbiBaeTcst «CTpPyKTypa M COJIEp)kKaHWE TUCHUILIMHBI), BCE Yachl CaMOCTOSTENLHON pabOTHI
pacmucaHbl 110 TeMaM M BOIpOCaM, a TaKXe yKazaHa HeoOxoxmmas ydeOHas JuTepaTypa:
oOyuatomuiics n3ydaeT y4eOHbIH Marepuall, pa3dbupaeT NMpUMepsl M pelacT pPa3HOYpOBHEBHIC
3a/laud B paMKax BBIOJHEHHS KaK OOLIMX JOMAIlHUX 3aJaHui, TaKk M HWHIUBHIyaJbHBIX
noMarmHux 3amaauid (M/13) m npyrux BuaoB paboT, IpeayCMOTpPEHHBIX paboueil mporpammoi
JUCHUIUIMHBL. [IpH BBIOJHEHWM JIOMAIIHHUX 3aJaHUil oOydaromeMmycs CIeAyeT OOpaTHThCA K
3a/layaM, peIIeHHBIM Ha IPEABIAYIINX IPAKTUIECKUX 3aHATHAX, PELIICHHBIM JIOMAITHUM paboTam,
a TaKke K TpHMepaM, TNPUBOAMMBIM JiekTopoM. Ecim 3Toro Oyner HEJOCTAaTOYHO IS
BBINOJIHEHHUS BCel pabOThI MOYKHO JOMOJHUTENIFHO BOCIIONIB30BATHCSA YYEOHBIMH IOCOOMSAMH,
NpUBEICHHBIMA B pasznerne 6.1 «YueOHas nwurepatypa». Ecnm, HecMoTps Ha W3yYeHHBIH
Marepuall, 3alaHie BBINIOJHUTL HE yIaeTcs, TO B 0053aTeIEHOM MOPSIKe HEOOXOIMMO MOCETUTD
KOHCYJIbTAllMIO TIPETIOJIaBaTelisi, BEAYIIETO0 MpPAaKTHYECKUE 3aHATHSA, W/WIM KOHCYJIBTALHUIO
JIEKTOpA.

Jomaniane 3ajaHus, WHIMBHIyalbHblE JOMAIIHUE 3aJaHWsi M Jpyrue paboThl,
IpeyCMOTPEHHbIE  pa0odell  MporpamMMoil  JUCHUIUIMHBI  JOJDKHBI  OBITH  BBINIOJIHEHBI
00yJaromuMcsi B YCTaHOBJICHHBIC IIPETIOAAaBATEIEM CPOKH B COOTBETCTBUU C TPEOOBAHUSAMH K
0OpPMIICHHIO TEKCTOBOM M rpadudeckoil TOKyMeHTanuu, chopMyInpoBaHHEIM B IlomoxeHun
«TpeboBanus K 0HOPMIIEHHIO TEKCTOBOH M rpadraecKoi JoKyMeHTain. HOpMOKOHTPOIb)»

Komrmuteke yueOHO-METOMYECKUX MaTepralioB 10 BCEM BUAaM y4eOHOH NesTeIbHOCTH, NMPEAYCMOTPEHHBIM padoueii
MIPOrpaMMOil TUCIUITIIMHBI (MOAYJIS), Pa3MEIleH B AJIEKTPOHHON MH(OpMaMoHHO-00pa3oBarensHol cpene Upl VIIC,
JOCTYITHOU 00ydaromemMycs 4epe3 ero JINIHbIN KaOuHeT




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  oueHouyHelx cpeactB  (POC) sBaseTcss COCTAaBHOM YacTbl0 HOPMAaTHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensimu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
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  pE3yJbTaTOB  OOy4YeHHs  3ajayam  Oyaylien
npo(heCcCHOHANTLHOM JCSITETLHOCTA Yepe3 COBEPIICHCTBOBAHHWE TPATUIIMOHHBIX M BHEIPCHHUE
MHHOBAIIMOHHBIX METO0B 00y4YeHHsI B 00pa30BaTeIbHbBIN MpoIlece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/T OIICHOYHBIX CPEACTB CPOPMUPOBAH HA OCHOBE KJIFOUEBBIX MPUHIIUIIOB OLICHUBAHMS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpLICHUI0 OCBOEHHUS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

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

— BBICOKHH YpOBEHb OCBOCHHS, MAaKCUMAJIbHO BO3MOXHAsl BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEMOJIHOW  ONpPENENIEHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMATHUBHOM H
METOIUYECKOM 00€CTICUEHHH.



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

Jucruniarna «YuciaeHHble METOIBI» YI9acTBYeT B (JOPMUPOBAHUN KOMITETCHIIUH:

OIIK-1. CrnocoOeH nUpUMEHSTh €CTECTBEHHOHAay4YHbIE U OOIIEMH)KCHEPHBIC 3HAHUS,
METO/Ibl MaTEMAaTHYEeCKOT0 aHAJM3a U MOJICITUPOBAHUS B MH)KCHEPHON AEATEILHOCTH, CBSI3aHHOM C
NPOCKTHPOBAHUEM U KOHCTPYHPOBAHUEM, TEXHOJIOTHSIMH MPOU3BOJICTBA MPHUOOPOB U KOMILIEKCOB
IIMPOKOTO Ha3HAUYCHHS

OIIK-4. CnocobGeH mnoHMMaTh HPUHIUIBI PabOTHl COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH 1 MCIIOIb30BaTh UX IS PEIICHNUS 3a/1a4 MPO(EeCCHOHANBHON e TEIbHOCTH

VYK-1. CriocobeH OCyIecTBIATh MOMCK, KPUTUYECKUN aHAIW3 M CHHTE3 WH(POpPMAIIH,
HNPUMEHSATh CUCTEMHBIN HOAXO/] ISl PEIICHHS IIOCTAaBICHHBIX 33134

IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI o4yHasi popma 00y4eHus1
HaumenoBanue Kon
KOHTPOITHHO- JHIMKaTOpa HaumMenoBaHue o1ieHOYHOIO
Ne OOBEKT KOHTPOIIS cpencrea (popma
OIIEHOYHOI0 JIOCTHIKEHUS *
HpoBeNeHUI*)
MEPOIPHUATHS KOMIIETEHI[UN
5 cemecTp
1.0 Paznen 1. UnciieHHbIe MeTObI AJIredphl
OCHOBHEBIE TTOHATHS U
OTIPEICIICHUS YUCIICHHBIX METOIOB.
HexoTtopsie BOmpock! areOphl 1
MaTeMaTHYECKOro aHaIM3a,
HEOOXOIUMBIC TIPH U3YICHUH
. YUCJIEHHBIX MeToA0B [Ipsimbie OIIK-1.1 KoHcnekT (micbMeHHO)
Texymuii o
1.1 METOBI pEIICHHS TMHEHHBIX OIlK-4.1 PasHoypoBHEBBIE 3a1a4H
KOHTPOJIb .
CHCTEM H HaXOXXJCHHE 00paTHOM VK-1.3 (3amaHus/TICHMEHHO)
MaTpuIlel MetomoM ['aycca,
METOZIOM KBaJIPATHOTO KOPHS
HtepanmoHHbIC METOIBI pEIICHUS
CHCTEM JIMHEHHBIX
anreOpan4ecKux ypaBHECHHH.
O UtepaunoHHbIe METOBI PELLICHUS OIlK-1.1 PA3HOVDOBHEBALE 3141
1.2 yu CHCTEM JIMHEHHBIX OIIK-4.1 P A
KOHTPOJIb . (3amaHus/TICHMEHHO)
anreOpanvdecKux ypaBHECHHUH YK-1.3
I'pasiMeHTHBIC METOIbI PEIICHHS
CHCTEM JIMHEHHBIX
. . OIIK-1.1
13 Texymmid anreOpanvdecKux ypaBHEHHH, OITK-4 1 PaszHOypoBHEBBIE 3a1a4H
' KOHTPOJIb CBeJEHHE 3a1a4X YHUCIEHHOTO i (3amaHus/TICHMEHHO)
VK-1.3
pemenus CJIAY x 3anaue
ONTUMU3AIHHA HYHKIIUN
MeTomp! penreHus 3a1a4d o
COOCTBEHHBIX 3HAYEHUAX U
Texymmii COOCTBEHHBIX BEKTOPAX MATPHIIBI OIK-1.1 Koucnexr (michmenHo)
1.4 ym . P PHIEL OIIK-4.1 Pa3HoypoBHEBBIE 331241
KOHTPOJIb METOJI BpaIllCHHIA. 5
VK-1.3 (3amaHus/TICHMEHHO)
YucieHHBIC METO/IBI PEIICHHS
HEJIMHEMHBIX YPaBHEHUM
Ny OIIK-1.1
15 Texymuii YucieHHBIC METO/IBI PEIICHHS OIK-4.1 PasHoypoBHEBBIE 3a1a4H
' KOHTPOJIb HEJMHEWHBIX-HBIX YpaBHEHUI VK-1 3 (3amaHus/TICBMEHHO)
. OIIK-1.1
16 Texyuii Brimonnenue PI'P o teme: OIK-4.1 PacueTHO-Tpadmueckas
' KOHTPOJIb «YwuCIeHHBIE METOIBI AIreOpHI VK-1 3 pabota (PT'P) (mrceMeHHO)
2.0 Pa3nen 2. UncjeHHbIe METOAbI MATEMATHYECKOI0 AHAJIN3A
3amada MHTEPIIOTUPOBAHHUS.
y ITocTpoeHne HHTEPIOIUPYIOIIECH OIIK-1.1
Texkymumii P P PYIom PasHoypoBHEBBIE 321241
21 (yaxuun. MHTEpIO-TsmroHHas OIIK-4.1
KOHTPOJIb (3amaHusI/TICHMEHHO)
dhopmymna Jlarpamxka. UaTep- VK-1.3
noJsisinroHHast popmyna HeroToHa.




OcTa-TOYHBIC YWICHBI
MHTEPHOISALMOHHBIX (Gop-My
Jlarpanxa u HeroToHa
[Mon6op smmHpIaecKolt GOPMYIIEL.
Texymmii Meton BeIpaBHHBaHH. OIK-1.1 PaszHOypoBHEBBIE 3a1aUn
2.2 yi OmnpexneneHne mapaMeTpoB OIlK-4.1 yp A
KOHTPOJIb . (3a1aHUS/TIMCEMEHHO)
IMITUPUYECKON (POPMYITBEI METOIOM YK-1.3
HaMMEHBIINX KBa/IPaTOB
Yucnennoe nudepeHInpoBaHIE OIMK-1.1
23 Texymmmii ¢ysax-nuu. [orpemmHocTw, OINK- 4'1 PaszHOypoBHEBBIE 3a1aUH
' KOHTPOJIb BO3HHKAIOIINE TIPH YHCICHHOM VK-1 3 (3amaHus/TUCHMEHHO)
quddepeHunpoBaHum '
[TpubnmxeHHOE BEIYHCIICHHE
N OIpeNIENEeH-HbIX HHTErPaJIOB: OIlK-1.1
Texkymuii Pa3HoypoBHEBEIE 3a1aU1
24 KBagpaTypHbIe (GOpMyITBI C OIlK-4.1
KOHTPOJIb (3amaHus/TICHMEHHO)
PaBHOOTCTOAIINMH y3JIaMH. YK-1.3
OreHKa MO-TPEIIHOCTH
UYwciieHHBIE METO/IBI PEIICHHS
OOBIKHO-BEHHBIX
I epeHInaATbHBIX YPaBHEHUH 1
cucteM. Meron Diinepa, OINK-1.1
Tekymumii MOIU(PHUIIMPOBAH-HBIA METO ' Pa3HoypoBHEBBIE 3a1a4U1
25 . OIlK-4.1
KOHTPOJIb Oiinepa. Metop Pynre-Kyrra. VK-1.3 (3a1aHUS/TIUCEMEHHO)
Orenka norpenrHoctu. Kpaepas '
3a1a4a. UucieHHbIe METObI
pelieHus KpaeBoil 3anauu. Meron
KOHEYHBIX Pa3HOCTEH.
YuncneHHbIe METOABI PELICHHS
. €peH-Lual ABHEHUU OIIK-1.1
Texymuii A epen-ImanbHbIX ypasHCHHii 5 Pa3HoypoBHEBBIE 33124
2.6 YaCTHBIX MPOU3-BOIHBIX, METO]T OIIK-4.1
KOHTPOJIb (3a1aHUS/TIUCEMEHHO)
CETOK JIJIsl ypaBHEHUS TeTl- YK-1.3
JIOIIPOBOJTHOCTH
N OIlK-1.1
Texymuii Meto[ ceToK Uil BOJIHOBOTO
2.7 OIlK-4.1
KOHTPOIIb ypaBHeHMs U ypaBHeHus Jlamnaca
YK-1.3
N OIlK-1.1
28 Texymumii Brinonnenue PI'P no teme: OIK-4.1 PacuerHo-Tpaduueckas
' KOHTPOJIb «HuciIeHHbIE METO/IbI AaHATTN3a VK-1 3 pabota (PT'P) (rmriceMeHHO)
3.0 Pa3gen 3. DieMeHTHI TEOPUHU YCTOHYHBOCTH
O Y CcTOWYHBOCTH 110 IEPBOMY OIlK-1.1 KomrposbHas patota (KP)
31 yi npubmKeHuto, kputepuii Paycca- OIIK-4.1 P p
KOHTPOJIb (TMCHMEHHO)
'ypBuua YK-1.3
Texyuuii 0O0630pHOE 3aHATHE, TOJITOTOBKA K OIK-1.1
3.2 KOHy“jm 3K3a1\feH - oA OIK-4.1 | CoBecenoBanue (YCTHO)
P Y VK-1.3
Dk3aMeH (cobeceoBaHme
OIK-1.1 ( . )
[IpomexxyrodHas OIK-4 1 DK3aMEH - TECTHPOBaHHUE
aTTecTauus VK-1. 3 (KOMIIBIOTEPHBIE
TEXHOJIOTHH)

*®opMa MpoBeIeHUsT KOHTPOIbHO-OIEHOYHOTO MEPONPUSITHS: YCTHO, TUCBMEHHO, KOMITBIOTEPHBIE
TEXHOJIOTHH.
Onucanue nokasareseil 1 KpuTepueB OLICHUBAHUS KOMIIETEH M.
Onucanmne MIKaJ oleHUBaAHUS

KoHTponb KkauecTBa OCBOGHHS JUCIUIUIMHBI BKIIOYaeT B ce0sd TEKyUIMH KOHTPOJIb
yCIIEBAEMOCTH M TMPOMEXKYTOUHYIO aTTecTaluio. TeKymMil KOHTpOJb YCHEBAEMOCTH U
IPOMEXYTOUHasl aTTecTalus OOy4yaromIMXCs MPOBOAATCS B LENAX YCTAHOBJIECHUS COOTBETCTBUS
JOCTHKEHUIN O0O0yJaromuxcs MO3TalmHbIM TpeOoBaHUSM 00pa3oBaTeNbHON MporpamMmbl K
pesyibTartaM 00ydeHus: 1 HOpMUPOBAHHS KOMIETEHIUH.

Tekymuii KOHTPOJb yCIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHUYECKOW MPOBEPKH 3HAHUIA,
YMEHUH, HAaBBHIKOB OOydYaromuxcs. 3ajadya TEKYIIEro KOHTPOJIS — ONEpaTUBHOE U DPErYIsIpHOE



yIpaBJeHHUE

y4eOHOH  NEeATEIbHOCTHIO
KOppeKTHpOBKI/I. Pe3yHI:TaTBI OILICHHUBAHUA y‘-II/ITBIBaIOTCSI B BUC CpGI[HCﬁ OLICHKHN HpI/I HpOBe,Z[eHI/II/I

oOydJaronuxcsi Ha OCHOBE

MIPOMEXKYTOUYHOM aTTECTALlUH.

Jlnst  oueHMBaHUSA  PE3yJILTATOB
COTIIMYHO», «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYJOBICTBOPUTEIBHO» U ABYXOaJlIbHAS ILIKAJIA:

O0y4eHHUsI UCIOJb3YETCs

«GBadYTCHO», «KHEC 3a4TCHO».

HepequL OLCHOYHBIX CPC€ACTB, HCIIOJIB3YEMbIX JIA OLCHHBaHUA KOMHeTeHHHﬁ, a TaKXeE

KpaTKasi XapaKTepUCTHKA STUX CPEACTB IPUBECHBI B TAOIHIIE.

Tekymuii KOHTPOJIb

oOpaTtHO#

YyeThIpex0aibHas

HaumeHnoBaHue
OLIEHOYHOTI'O CPECTBA

KpaTKaﬂ XapaKTCPUCTHUKA OLICHOYHOI'0 CPCACTBA

IIpencraBnenue
OILIEHOYHOT'O
cpenctea B @OC

PacuetHo-Tpaduueckas
1 | pa6otra (PT'P)
(mMCBEMEHHO)

CpencTBo IS TPOBEPKH YMEHHH NPHUMEHSTh MOTYICHHBIC
3HaHMS TIO 3apaHee OINpeNeIeHHOM METOAUKE IJIi pEelIeHUS
3a/1a4 Wi 33JaHuii 10 pa3eny AUCUUTIIHHEL.

MoxeT ObITh HCHOJB30BAHO I OICHKH 3HAHWH, yMEHUH,
HAaBBIKOB U (MJIN) OMBITA AESITEIHHOCTH 00yJaromuXcs

Tunosoe 3anaHue
JUTSl BBITIOJTHEHUS
pacueTHo-
rpadudeckoi
paboTHI MO
paszzaenam/Temam
JUCHUIIIINHBI

KonrponbHas padborta
(KP)

CpeactBo [Uisi MPOBEPKM YMEHUH MPUMEHSTHh TOJy4YeHHbBIS
3HaHUS 10 3apaHee ONpEEICHHOM METOAUKE AJIA PEIICHUs
3aj7a4 WM 3aJJaHAN 110 pa3eny JUCHUIIINHBL.

MoxeT ObITh HCHOJB30BAHO I OICHKH 3HAHUH, yMEHUH,
HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00Y4aIOIINXCS

Tumnosoe 3ananue
JUJI BBIITOJTHCHU S
KOHTPOJIbHOI
paboTHI 1O
paszzaenam/Temam
JUCHUIIIINHBI

3 | CobecenoBanue

Cpeacteo KOHTpPOJIA Ha MPaKTHYECKOM 3aHATHH,
OpPraHU30BaHHOE KaK CIelMajibHas Oecela mpernojaBaTess ¢
OoOyJaroImuMCsi Ha TEMbI, CBsA3aHHBIE C H3y4acMoOu
JUCHHUIUIMHOW, W pAcCYUTAHHOC Ha BBUICHCHHE OOBeMa

Bormpocs! ms
cobecenoBaHus 110

Pa3zHoypoBHEBbIE
3a1auu (3a1aHuA)

3HaHMH 00y4Yalolerocst Mo OIpeNeNICHHOMY pasaeily, TeMe, | TeMam/paszaenam

mpobiemMe u T.11. JUCTIATUTHHBI

Mosxker OBITh  HCIONB30BAHO IS  OICHKA  3HAHUH

oOyJaromuxcs

Paznuuaror 3apaun:

— PENpONYKTUBHOI'O YPOBHsI, IIO3BOJISIIOLIME OLEHHUBATh U

JIMarHOCTHPOBATh 3HaHHE (PaKTUUECKOro Marepuaia (0a3oBble

MOHATHUS, aITOPUTMBI, (aKTBI) W YMECHHE TIPABHILHO

HCTIONB30BaTh CICIMaIbHbIC TSPMUHBI U TIOHATHS, Y3HABaHHE

O0BEKTOB H3YYEHHUS B paMKaX OMNpEHCICHHOTO pa3Jena

JUCIIUTUTAHBL;

MOJKET OBITh HCIOJB30BAHO AN OLCHKH 3HAHWUA W YMCHHA

oOydaromuxcs; Kommnexr
Ppa3HOYPOBHEBBIX

— PEKOHCTPYKTUBHOTO YPOBHS, MO3BOJISIIOIINE OICHUBATH U
JIMarHOCTHPOBATh YMEHUsSI CHHTE3MPOBAaTh, aHaJIM3UPOBATH,
0000maTh (akTHYECKUil M TEOPETHYECKHH MaTepHan cC
(opMyIHpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTaHOBIICHHEM
HNPUYUHHO-CIIEICTBEHHBIX CBS3EH;

MOXET OBITh HCIIOJb30BAHO /IS OIEHKM 3HAHUH, YMEHHH,
HaBBIKOB U (MJIM) ONBITA AEATEIBHOCTH 00yJaIOMINXCs;

— TBOPYECKOTO YpOBHS, [MO3BOJISIIOIIME OLCHMBATh U
JIMarHOCTHPOBATh YMeHWUs, HMHTErpUpOBaTh 3HaHUA
pa3MuHBIX 00JacTel, apryMEeHTHPOBaTh COOCTBEHHYIO TOUKY
3peHus;

MOXET OBbITh HCIIOJb30BAHO MJIs OLICHKH 3HAHUWM, YMEHHH,
HAaBBIKOB U (MJIN) OTBITA JEeSITEIPHOCTH 00yJarOINXCs

3aja4 M 3aJlaHui
NI KOMIIJICKTBI
3a/a4 ¥ 3aJlaHui
OIIPEICJIEHHOT O

YPOBHS

5 | Koncmekr

OcoOb1ii BU/I TEKCTa, B OCHOBE KOTOPOTO JICKUT aHAINTHKO-
CHHTETHYECKas NepepadoTka MH(POPMAIMK NMEPBOUCTOYHHKA
(ucxomHoro Tekcra). Llenb 3TOH NesITeNbHOCTH — BBISIBIICHHUE,
cucremMarnzanus u 0000meHne (¢ BO3MOXHON KPUTHYECKON
OLICHKOW) Hambomee MEHHOH (I KOHCHEKTHPYIOIIETO)
nHpOpPMAannH.

MoskeT OBITh HCTOJIB30BAHO JUIS OICHKW 3HAHUM, YMEHHH,

TeMbI KOHCIIEKTOB

CBA3U H

IKajia:




HAaBBIKOB ¥ (MJIH) OTIBITA NEATEITHPHOCTH 00YJIAIOIIIXCS

[IpoMexyTouyHas arTecTanus

IIpencraBnenue
HaunmenoBanue
Ne Kpatkast xapaKTepUCTHKA OIICHOYHOT'O CPEICTBA OLIEHOYHOTO
OIIEHOYHOTO CPE/ICTBA
cpencrea B ©OC
Ilepeuens
TEOPETHICCKUX
CpencTBo, MO3BOJISIONICE OICHUTH 3HAHUS, YMCHUS, HABBIKOB BOIDOCOB 1
u  (WIM) ombITa  JEATENBHOCTH  O0ydarolerocs — II0 P
MPAKTUICCKUX
1 | Dk3amen JUCIUTUTAHE. o
o . | 3amanmit (oOpazen
MokeT OBITh HWCHOJB30BAHO IS ONCHKH 3HAHWH, yMEHWH,
9K3aMEHAIIHOHHOTO
HABBIKOB U (MJIN) OTBITA JESITEIHPHOCTH O0YJIarOIIUXCS
owmrera) K
SK3aMEHY
CucteMa  aBTOMATHU3UPOBAHHOTO  KOHTPOJS  OCBOCHHS
KOMIETEHIINHA (YacTH KOMIIETEHIMH) OOyJaromuMmcs TIo
TecTt — mpoMexyTOoUHas
TUCHUIUIAHE (MOIYIIO) C HCHOIB30BaHHEM WHPOPMAaIUOHHO- | DOHI TECTOBBIX
2 | arrecranus B opme . N
K3AMEHA KOMMYHHUKAITHOHHBIX TEXHOJIOTHH. 3amaHAl
MokeT OBITh HCHOJB30BAHO I ONCHKH 3HAHWH, yMEHUH,
HABBIKOB U (WJIN) OTBITA JESITEILHOCTH 00yJarOIINXCsI

Kpurepum 1 mkajabl OHeHUBAHUS KOMIIETEHUMHA B pe3yJbTare U3y4YeHUs IUCHUILINHbI
NPHU MPOBeJIeHUH NPOMEKYTOUYHOM aTTecTanuu B (popme 3x3amena. lllkana ouennBanus

YPOBHSI OCBOCHUHA KOMIIeTeHIInii

IIIkana onieHUBaHUS

Kpurepuu onieHuBaHuA

YpoBeHb
OCBOCHUS
KOMIICTCHIINN

«OTIUYHO»

OO0yuaronuiicss NPaBUIBHO OTBETUI Ha TEOPETUUECKUE BOIIPOCHL.
[Tokazan omIMYHBIE 3HAHUSA B paMKax y4eOHOro Marepuaia.
IIpaBunbHO BBIMOJNHWI —TpakTHYeckue 3amaHus. Iloxasan
OTIMYHBIE YMEHHS M BIAJCHHUA HaBBIKAMM HPUMEHEHUS
MOJIYYEHHBIX 3HaHUI W yMEHMH NPH PELICHMU 3a]a4 B paMKax
yueOHOrOo Marepuana. OTBETWJI Ha BCE JIONOJIHUTEIbHBIC
BOIIPOCHI

Bricokmit

«XOpPOLIO»

OOyyatomuiics ¢ HEOOJBIINMHA HETOYHOCTAMH OTBETHJI Ha
TeopeThyeckue Bonpockl. [lokaszan Xopolne 3HaHHS B paMKax
ydeoHoro mMarepuana. C HeOONBIIUMU HETOYHOCTSIMU BBIIIOJIHHI
MPaKTUYCCKUC 3aJaHUs. Tlokazan XOpomue YMCHUA U BJIaJICHUA
HaBbIKAMU IIPUMEHEHMs IIOJYYEHHBIX 3HAHUM M yMEHMH IIpU
pemieHnH 3amad B paMmkax ydeOHoro marepuana. OTBeTHI Ha
OOJIBIITUHCTBO JOTIOJIHUTCIIbHBIX BOIIPOCOB

ba3osBbrit

«YAOBJICTBOPUTCIILHO»

OO0yyaronuiicst ¢ CyImeCTBEHHBIMA HETOYHOCTSMU OTBETHUJI Ha
TeopeTHyecKre BOmpockl. [okaszan yaoBIeTBOPUTEIbHbIC 3HAHUS
B paMmkax yueOHoro Mmartepuana. C  CyIIECTBEHHbIMHU
HETOYHOCTSIMH BBINIOJHWJI TPAKTUYECKUe 3aaaHus. I[lokaszan
VIOBJICTBOPUTEIBHBIE  yMEHUS W  BIAQJCHUS  HABBIKAMU
NPUMEHECHUsl TOJNYYCHHBIX 3HAHWA W YMEHUH TpPU PEUICHUU
3aJjad B paMKax ydeOHOro warepuana. JlomycTwn MHOTO
HETOYHOCTEH NPH OTBETE HA JOMOJHHUTEIEHBIC BOPOCHI

MuHUMaILHBIH

«HCYIOBJIETBOPUTECIIBLHOY

OOyyaronuiicst Ipy OTBETE HA TEOPETUYECKHE BONPOCHI M NP
BBIIIOJJHEHUM IPAaKTHUYECKUX 3aJaHUP  IPOJEMOHCTPUPOBAI
HEZ0CTaTOYHBIH YPOBEHb 3HAHUHI U yMEHMI IIpU pELICHUHU 3a7ad

Komnerenmus

B paMkax ydeOHOoro Marepuana. Ilpm oTBeTax Ha He chopMupoBaHa

JIOTIOJTHATENIFHBIE  BOMPOCH  OBLIO  JOMYIIEHO MHOXECTBO

HENPaBUILHBIX OTBETOB
Tect — IMIPOMCIKYTOYHAA aTTCCTAllUA B (I)OpMe 39K3aMCHa

Kpurepuu onienuBanust [Tkana oLleHUBaHUs
OOyuatonmuiics BepHO oTBeTHa Ha 90 — 100 % TEcTOBBIX 3amaHWid MpH

COTJIIMYHOY

MIPOXOXKACHUH TECTUPOBAHUS




OOyuaronquiics BepHO oTBeTwa Ha 80 — 89 % TecToBBIX 3amaHuil mpu

«XOPOLIO»
MPOXOKACHUU TCCTUPOBAHUS

OOyuaronquiics BepHO oTBeTwa Ha 70 — 79 % TecTOBBIX 3amaHuil mpu

«YHAOBJICTBOPHUTCIIBHO)»
TMPOXOXKIACHUU TECTUPOBAHU S

OOyuaromuiicst BepHO OTBeTHN Ha 69 % u MeHee TECTOBBIX 3aaHUH IpH

«CHEYOOBJICTBOPUTECIBHOY
TMPOXOXKIACHUHN TECTUPOBAHU S

Kpurepun u mkaJjbl olleHUBAHUS Pe3y/JbTATOB 00y4YeHUsI MPU MPOBeIeHUN
TeKYIIero KOHTPOJIsl yCleBaeMoOCTH

PacuetHo-rpaduueckas padbora (PI'P)

I1Tkasbl OlICHUBaHUS Kpurepun onieHnBaHus

OO6yyatouuiicss MOJHOCTbIO U TNPABUIBHO BBHIMONHWI 3aaanue PIP.
[lokazan oTauyHBIE 3HAHWSA, YMEHHA M BIAJACHUS HaBBIKAMU
«OTJIMYHOY MPUMEHEHUS WX TPU PELIEHUU 3a/ad B PaMKax YCBOCHHOTO y4eOHOTo
Matepuana. PI'P  odopmieHa akkypaTHO W B COOTBETCTBHH C
TIPEIbIABISIEMBIMI TPEOOBaHUSIMH

OOy4atontuiicst BRIIOTHII 3aqanne PI'P ¢ HeOONMbIMMH HETOYHOCTSIMH.
[Moxazan xopormmme 3HAHWS, YMEHHUS U BIIAJACHUS HABBIKAMHU MPUMCHEHUS
WX TIpU pEIICHWH 3a7ad B paMKaxX YCBOSGHHOTO y4eOHOTo Marephaa.
Ectp HenmocraTku B opopmiernn PI'P

«XOPOIO» «3a4YyTCHO»

OOygatommmiicss  BRIMONHWI 3amanme P[P ¢ cymecTBeHHBIMH
HeTouHOCTsMHU. [loKaszanm yIOOBICTBOpUTENBHBIC 3HAHHSA, YMEHUS U
«YZOBIIETBOPUTEIHHO» BIIaJICHUs HaBBIKAMHU TMPUMEHEHUS WX TPU PEIICHHH 3aJad B paMKax
yCBOEHHOro yuebHoro marepuana. KadectBo odopmienus PI'P umeer
HEJ0CTaTOYHBIN YPOBEHb

I[Ipu  Bemonnennn PI'P  oOywaromwmiicss  IpoOAEMOHCTPUPOBAI
«HEYJIOBJICTBOPUTENIBHO)» | «HE 3aYT€HO» | HEJIOCTATOYHBIM ypOBEHb 3HAHUW, YMEHUN M BIAJECHUS UMM [pHU
peLIeHUH 33/1a4 B paMKax YCBOSHHOTO YU4eOHOIro MaTepHaia

KonTponbnas pabota

[Ikasbl OLieHUBaHUS Kpurepuu onieHuBanust

O6y‘lalOH.[HI71CH IOJHOCTBIO W TPABWJIBHO  BBIINIOJHWII  3aJaHUC
KOHTpOJ’IBHOﬁ pa6OTBI. Iloxasan oTIMYHBIC 3HAHUSI U YMCHUA B paMKax

«OTIIMIHOY
YCBOGHHOTO y4eOHOoro Matepuana. KonTpoibHas pabora odopmiieHa
AKKypaTHO M B COOTBETCTBHH C MPEABSIBISIEMBIMU TPEOOBaHUSIMH
OOyuvaromuiicst  BBINOJHWI ~ 3a7aHHe  KOHTPOJIHOH  paboTel ¢
HeOOoJIbIIMMHU HeTOYHOCTSIMH. [lokaszam Xopolnue 3HaHUS M YMEHHS B
«XOpOIIO) «3aYTEHO

paMKax YCBOGHHOro y4eOHOro Mmatepuana. ECTb HeOocTaTku B
0 OpPMIICHUN KOHTPOJIEHOH PabOTHI

OOyuaronuiicss  BBINOJIHMI ~ 3aJaHWE  KOHTPOJBHONH  paboThl ¢
CYILIECTBEHHBIMU HETOUHOCTAMMU. IT0oKa3an yj0BIE€TBOPUTEIbHBIE 3HAHUS
U YMEHHMA B paMKaX YyCBOEHHOTO ydeOHoro marepuana. KauectBo
o opMIIeHHSI KOHTPOJIHHON PabOTHl IMEET HEJOCTATOUHBINA YPOBEHD

«YHOBJICTBOPUTCIILHO»

OOyuaronuiicss He MOJHOCTHIO BBIIOJIHMUI 3aJaHUs KOHTPOJBHOM

«HEYIOOBJIECTBOPUTEIILHO» «HC 3a4YTCHO» o o o
pa60T1)1, IIPpYU OTOM NPOSABUJI HEAOCTATOYHBIM YPOBCHb 3HAHWU U YMCHUU

CobecenoBanue

[ITkanbl oLleHUBaHUS Kpurepuu oueHuBanus

FHY60KOG U MOPOYHOC YCBOCHHUEC IPOIrpaMMHOTI0 MarTepualia. HOJ'IHI)IG,
MOCJICAOBATCIIbHBIC, TPAMOTHBIC U JIOTUYCCKU H3JIaracMbIC OTBETHI IPU
BUJONU3MCHCHUU 3aJlaHUs. O6yqa}01111/11710ﬂ CBO60,HHO CIIPpABJIACTCA C
INOCTaBJICHHBIMU 3aJadaMu, MOXET 000CHOBAThH MPUHATBIC PCEHICHUS,
JACMOHCTPUPYET BJIAACHUC PA3HOCTOPOHHUMH HABbIKAMU W HpUEMaMHU
BBITIOJTHEHUSA NPAKTHYCCKUX pa60T

«OTJIIMYHO»

«3aYTEHO
3HaHME TIPOrPaMMHOTO MaTepuana, TIpaMOTHOE M3JI0XKEeHUe, 0e3

CYIIECTBEHHBIX HETOYHOCTEH B OTBETEC Ha BOIIPOC, TIPABUIIBHOC
IMPUMEHCHUE TCOPETHUYCCKUX 3HaHI/II\/’I, BJIAACHHUC HCO6X0)II/IMBIMI/I
HaBBIKAMU ITPY BBITTIOJTHCHUU MPAKTUICCKUX 3a1a4

«XOpOLIO»

OOyyaronuiicst TeMOHCTPUPYET YCBOGHHWE OCHOBHOTO MaTepwana, Mpu

«YHAOBJICTBOPUTCIILHO»
OTBETC JOIMYCKAaKTCA HCTOYHOCTH, pu OTBECTC HCIOCTATOYHO




MpaBUIbHEIC (OPMYJIHMPOBKH, HAPYIICHUE IOCICIOBATEIBHOCTA B
W3JI0)KCHUU MPOTPAMMHOIO MaTepHaia, 3aTPYIAHCHUS B BBIIOTHCHUU
MPaKTUYECKUX 3aJaHui

Cnaboe 3HaHHWE TPOrPAMMHOTO MaTepHaja, NMPH OTBETE BO3HHKAIOT
OImMOKH, 3aTPyTHEHHS IPH BHIITOJHEHUN TPAKTHUECKUX PadoT

«CHEYIOBJICTBOPUTECIBHOY

«HE 3a4TCHO»

He Ob110 IOMNBITKH BHIIOJHUTH 3aJaHne

Pa3noypoBHeBbIe 3a1aun (3a7aHus)

IIIkamber onleHUBaHUS

Kpurepun onieHuBanust

«OTIUYHO»

«XOPOLIO»

«YAOBJICTBOPUTCIILHO»

«3adyTCHO»

JleMOHCTpHUpYeT OYeHb BBICOKHI/BBICOKHI YPOBEHb 3HAHWH, YMECHHH,
HaBBLIKOB B COOTBETCTBUM C KpUTEpUSMHU OlleHUBaHHS. Bce
TpeOOoBaHUs, MPEABSIBIIEMbIE K 33JJaHHIO, BHITIOJHEHBI

L[eMOHCTpI/IpyeT JO0CTAaTOYHO BBICOKHIH/BEIILIE CpeaHero YpoOBCHb
3HaHHﬁ, yMeHHﬁ, HaBBIKOB B  COOTBCTCTBUU C  KPUTCPUIMU
ouecHMBaHusA. Bce Tp€60BaHI/IH, NpeaAbABIIACMBIC K  3aaHUIO,
BBITNTOJIHCHBI

JleMoHCTpUpyeT cpeqHui YpOBEHb 3HAHUW, YMEHHM, HaBBIKOB B
COOTBETCTBUM C KPUTEPUSIMU OLIEHWBaHUS. BONBIIMHCTBO TpeOOBaHUH,
NPEABSABISAEMBIX K 3aJaHUIO0, BBIIIOJIHEHBI.

JIeMOHCTpHUpYeT HHU3KWH/HWKE CPEIHEr0 YpOBEHb 3HAHWH, yYMEHHWH,
HaBBIKOB B COOTBETCTBUM C KpHUTEPUSMHU OLIEHHBaHMS. MHorue
TpeOOBaHUs, MPEIbSBIIEMBIC K 3aIaHUIO0, HE BHITIOJTHEHBI

«HCYAOBJICTBOPUTCIIBHO»

«HEC 3a4YTCHO»

JleMoHCTpHUpyeT O4YeHbh HU3KUN ypOBEHb 3HAHWW, YMEHUN, HABBIKOB B
COOTBETCTBHH C KPUTEpUSIMH ollcHnBaHMs. He oTBeTa.

Koncmext

[IIxane! olileHUBaHUS

Kputepuu onieHuBaHus

COTJIIUYHO»

«XOPOLLIO»

«YAOBJICTBOPUTCIILHO»

«Ba4uTCHO»

KoHcnekT 1o Teme BBINOJIHEH B 0003HAYEHHBIH MPenojaBaTeaeM CpoK.

KOHCIIeKT BBINONHEH OOydYarommMMcs II0 3aJaHHOH TeMe B MOJHOM
o0beMe ¢ coOmomeHHeM  HEOOXOIMMOH  MOCIeIOBATEIBHOCTH.
OO6yuatonuiics paboTall MONHOCTBIO CAMOCTOSITENIBHO; PAaCKpbUl TEMY
TOJIHOCTBIO U OTBETHJI Ha BCE BOIPOCHI MPEIOAaBaTes 10 KOHKPETHON
TemMe KoOHcHekra. KoHcmekT odQopmileH akKypaTHO, B HauOoliee
ONTUMAJILHOM JIJIs PUKCcaIuu pe3yIpTaToB hopme

KoHcnekT 1o Teme BBINOJIHEH B 0003HAYEHHBIN MPEnojaBaTeleM CPOK.

KoHcriekT BBIMOJNIHEH OO0ydYaroUmIMCsS IO 3aJaHHON TeMe B IOJHOM
o0seMe ¢  CcOOmIOEHHEM  HEOOXOAMMOM  MOCIeI0BaTEIbHOCTH.
OO6yuatomuiicss paboTa MOJTHOCTHIO CAMOCTOSITEIBHO; PACKPBUI TEMY He
MOJHOCTHIO W OTBETHJI Ha YacTh BONPOCOB [MperojaBareis 110
KOHKpPETHOH TeMe KoHcrekTa. KoHCmekT odopmileH akKypaTHO, C
HE3HAYHUTEIbHBIMU HCIPaBICHUIMH

KoHCIEKT 110 TeMe BBINOJIHEH B 0003HAYCHHBIH npenoaaBaTeyieM CPOK.

KoHcrekT BBIIOTHEH 00y4aromuMCs IO 3a/JlaHHOH TeMe B HE MOJIHOM
o0BeMe c YaCTUYHBIM coOumoieHIEM HE0O0Xo MO
MOCTIEI0BATENEHOCTH. OO6yuaronuiics pabotan HOJHOCTBIO
CaMOCTOATENbHO; PACKPBII TEMy HE IOJHOCTHIO W OTBETHJ Ha 4YacTb
BOIIPOCOB TIPEIoIaBaTellsl M0 KOHKPETHOH Teme KoHcmekra. KoHcmekr
odopmIIeH He aKKypaTHO

«HCYAOBJIECTBOPUTCIBLHO»

«HEC 3a4YTCHO»

KoHcrekT mo Teme He BBINOJHEH B O0O3HAYEHHBIH IperojaBaTeiieM
CPOK.

KOHCIEKT BBIMOIHEH 00yUYarOIUMCs HE 10 33JaHHON TeMe B HE MOJIHOM
o0beMe 0e3 coOmrofeHHs  HEOOXOOMMOH  ITOCIEL0BATENHHOCTH.
OOyuaromuiicst paboTan HE CaMOCTOSATENbHO; HE PACKPBLI TEMY U HE
OTBETHJI HA BOIPOCHI MPENOJIaBaTeNs 0 KOHKPETHON TeMe KOHCIEKTa.
Koncrekt o(hopMIIeH He aKKypaTHO

3. TunoBble KOHTPOJILHBbIE 3a]aHUs UJIH NHbIE MATEPHAJIbI, HEOOX0IMMbIe
JJISl OLlEHKH 3HAHUI, YMEHUIl, HABBIKOB U (MJIM) ONBITA AeSATEeJbHOCTH




3.1 TunoBbie KOHTPOJIbHbIE 32IaHUS 1JI51 BLINOJHEHHUSI PacueTHO-TPaduuecKux padbor
KoHTponbHBIE BapuaHThl 3aJaHUN  BBUIOKEHBI B JJIEKTPOHHOW  MHGOPMAIMOHHO-
obpazoarenbHoli cpene Mpl VIIC, noctymHoit oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe mnpuBeneH oOpasell THUIOBBIX BApUAHTOB 3aJaHWM IS BBIIOJHEHUS PACUETHO-
rpadgudeckux padorT.

OO0pa3zerr TUIIOBOTO BapuaHTa pacueTHO-TpaduuecKoil paboThl
«Boimonuaenue PI'P mo Teme: «HuciieHHbIE METOIBI ATeOPBI»

1. Haiitu Bce neiicTBUTENbHBIE KOPHU ypaBHEHUS x3—3x+5=0 ¢ TOYHOCTBIO

e=10"* KOMOWHUPOBAaHHBIM METOJOM M MeToAOM wurepauuu. CpaBHUTh YHCIO IIAaros,
Heo0XoauMoe Ui AOCTHKEHHsI OAMHAKOBOW TOYHOCTH 3TUMM MeTOoJaMH. BelumcieHust BecTu c
OJIHUM 3aI1aCHBIM 3HAKOM.
2. Jlnd crienyrommux CUCTEM MTPOBECTH 2 11ara
a) METOo/1a IPOCTON UTEpaLtH;
0) metona 3eiimens.
OueHuTh MNOrPEUIHOCTh IOJYYEHHBIX NpUOIMKEHUM (HAa KakKIOW WTepallMd METOJIOB).
6X, +X, —2%; =1 1
— 0 _
X +5X, +X,=2 , X =|2
X, +2X, + 4%, =3 -1

OO0pa3zelr TUIIOBOTO BapuaHTa pacueTHO-TpaduuecKoi paboThl
«Brimondenue PI'P o teme: «HuciaeHHbIE METOABI aHATN3a)»

1. IIocTpONUTh MHTEPHOJALMOHHBIA TMOJMHOM JlarpaHxa W MHTEPHOJIALNOHHBIN
nonuHoM HeroToHa juta dyHKIMK Y = y(x) , 3aJJaHHOHN TaOJIMYHO
X 0 1 2 3
y 2.083 3.102 4.529 7.822

Haiiti mpuGnvkeHHbIe 3HaUeHNsT QYHKIMH U €€ TPOM3BOJHOM B Touke X =1,5.
2. nga pyHK1MHU, 3aaHHON TaOJIMYHO

X 0 2 4 6 8 10 12 14

y |0,01 —0,53 -1,18 —2,00 —-3,08 —4,55 —8,87 —10,00

nomobpate sMmHpHueckylo Qopmyry Y= f(x,a,b) ¢ aByms mapamerpamm a u b.
Onpenenuth mapamMeTpsl IO METOAY HAaMMEHBIINUX KBaApaToB. OLIEHUTH MOTPEIIHOCTh MOTYyYEeHHON
(bopMyIIBL.

T
2. BbraucnuTs npubInKkeHHO ICOSZXdX ¢ TouHOCTBIO & =1073 METO/aMH Tpareluii,
0
Cumricona, ["aycca. Beruuciuth onpeaeieHHbI HHTErpal TOYHO U CPABHUTH C MPUOIMKEHHBIM €r0
3HAYEHUEM.

4. YucnenHo pemnth auddepennuanbioe ypaBaenne Y' = , YO =0,5 ua orpeske

y(y-1
X

[L 2] ¢ marom h=0,2 meromom Diinepa, MOAUPUIMPOBAHHBIM METOIOM Diiliepa ¥ METOIOM
Pynre-Kyrra. Haiitu TouHOe perierne Y = Y(X) ¥ CpaBHUTH 3HAUCHHS TOYHOTO M MPUOIMKCHHBIX

pemieHuit B Touke X =2. HaiiTu abCONIOTHYIO U OTHOCUTEIbHYIO MOTPEIIHOCTH B ATOW TOUYKE AJIs
KQKJIOTO METO/1a. BBIUMCIIEHUS BECTU C YETBHIPbMS JECATUYHBIMY 3HAKaMHU.

3.2 TunoBble KOHTPOJIbHbIC 3aJaHUA 11 BBINIOJIHCHUA KOHTPOJbHBIX pa60T




KoHTposibHBIE BapuWaHTBl 3aJlaHU  BBUIOKEHBI B DJIGKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBarensHoil cpene Upl YIIC, noctymHo# o0yyaroniemMmycs 4epe3 ero JTUYHbII KaOUHET.

Huxe npuBeneH oOpaszel] TUMOBBIX BapHAHTOB 3a/laHUM Ui BBINOJIHEHUS KOHTPOJBHBIX
pabor.

OO6pa3zer TUIIOBOTO BapuaHTa KOHTPOJIBHOM paboThI
«Y CTOWYUBOCTB 110 TIEPBOMY IIPUOJIMIKEHNIO, KpuTepuid Paycca-I'ypBuia»

IIpeoen onumenvnocmu koumpons —_30  mumnym.

IIpeonazaemoe xonuwecmaso 3a0anutl — 3 3a0aHUI.
dx
@ Y
1 Onpegenuth xapakTep TOUYKH MOKOSI CUCTEMBbI d ;
Y_ 2X+Yy
dt

2 MHccnegoBaTh Ha YCTOWYMBOCTH II0 MEPBOMY MNPUONMKEHHIO TOUYKY TIOKOSI CHCTEMBI
X' =2X+y-5y?
3

X
"=3X+Yy+—
y y 5

3 UccrenoBaTh Ha yCTOWYMBOCTD HYJIEBOE PEIICHHE YPaBHEHHUS y(“) +5y" +13y"+19y'+10y =0.

3.3 TunoBble KOHTPOJILHBIE 3aaHUsI JIsl IPOBeeHNs co0eceT0BaAHMS
KoHTponbHbIE BapWaHThl 3aJaHUKA  BBUIOKEHBI B JJIGKTPOHHOH  HH(GOPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# o0ydaroniemMycs 4epe3 ero JTUYHbII KaOWHET.
Huxe npuBeieH o0pasel THIIOBBIX BAPUAHTOB 3aIaHUM I TPOBEACHHUS COOCCEIOBAaHUM.

OO6pazel THIIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS coOeceOBaHUS
«O030pHOE 3aHATHE, MOATOTOBKA K DK3aMEHY»

1. Pemmrs cuctemy JMHEHHBIX alreOpanuecKUX YpaBHEHHH HTEPALMOHHBIMH METOAaMHU (METO.
HpPOCTOi MTepalyu, MeToa 3eiiaerns) u oneparopom Mathcad, cpaBHUTE CKOPOCTh CXOAMMOCTH
METOJIOB U MOTPEITHOCTH MOAYYESHHBIX PEIICHHH.

2. Pemmth HenMHEHHOE ypaBHEHHE YHUCIICHHBIMA MeETOJaMH (METOJOM HWTEpaIdii, METOJIOM
Hsrotona) u omepatopom Mathcad, omeHHTbh CKOPOCTH CXOAMMOCTH METOIOB M IOTPENTHOCTD
MOJYYECHHBIX 3HAYEHUI

3. TlocTpouTh MHTEPNOJISAIMOHHBIE MHOrOWIeHbl Jlarpamka W HproToHa Ui JaHHOro Habopa
TOYEK, POBECTH CIUIANH-UHTEPIIOISALUIO, CPABHUTH MHOTOUJIEHBI, TOCTPOEHHBIE «BPYUHYIO» H
cpeacreamu Mathcad.

4. Tloctpouth Ha0Op HEJIMHEHHBIX AaNMPOKCUMHUPYIONMX (YHKIUH, OIEHUTH MOTPEHIHOCTh
ANMPOKCUMAIINH Pa3NUIHBIMU GyHKIHAMA. CAenaTh BHIBOIBI.

5. BbyuciauTh 3HAYEHUE OMMPEACIICHHOI'0 HMHTCrpajla YWCJICHHBIMH METOJaMH, OLCHUTH
NOrpCIIHOCTD IMOJTYUYCHHBIX pemeHI/Iﬁ, MMPOBECTHU CPABHCHUC METOJ0B MCIKIY COﬂOﬁ.

6. Pemmrts 3amaun Komm um kpaeByro 3amauy minst OJY mepBoro u BTOpOro MOpPSIKa, CPABHUTH
METO/JIbl PEIIEHUS 3a/1a4, OLICHUTh OTPENTHOCTh IMOJTyYE€HHBIX 3HAaYEHUH.

7. TlocTpouTh pa3HOCTHBIE CXEMBI JIUIsI KJIACCHUYECKHX YPABHEHHI MaTeMaTHUECKONH (U3UKH, HAUTH
pEelIeHne U MOCTPOUTH IOBEPXHOCTH MOJYUYEHHBIX PEILICHUI.



3.4 TunoBble KOHTPOJIbHbIE 32IaHUS /1JI51 pellleHUsI Pa3HOYPOBHEBBIX 3a/1a4 (3aJaHMi)
KoHTponbHBIE BapHaHTBl 3aJaHUN  BBUIOKEHBI B  AJIEKTPOHHOH  HMH(OPMAIMOHHO-
obpazoarenbHoli cpene Mpl VIIC, noctymHoit oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe mpuBeneH oOpasen TUIOBBIX BapUAHTOB 3aJaHUM s pEUICHHS Pa3HOYPOBHEBBIX
3ajay.

OO6pasern 3a1aHuil 715 pelIeHUs] pa3HOYPOBHEBBIX 3a7a4
«OCHOBHBIC TTOHATHS M ONPEICIICHUS YUCICHHBIX METO0B. HEKOTOpBIE BOMPOCH! alreOphl U
MaTeMaTHUYECKOT0 aHalln3a, He0OXOJUMbIe IPU U3YUYEHUU YUCIEHHBIX MeToA0B [IpsiMbie MeTO b
pelIeHrs JUHEHHBIX CUCTEM U HaXOXAeHue oOpaTHON MaTpullbl MeTooM ['aycca, MeToiom
KBaJIPATHOTO KOPHS VTepaniioHHbIe METO/IbI PEIICHUS CUCTEM JIMHEHHBIX alreOpandecKux
YpaBHEHUH.»
1. Haiitu pemeHue JUHEWHONW CHUCTEMBI METOJOM ['aycca M METOJOM KBaJpaTHOTO KOPHSI.

X + X, +2X; =2
IToacuuTaTh ONMpEAENUTENb OCHOBHOM MAaTPHULIBI CUCTEMBL. 1 X; + 2X, +2X; =1

X + X, +2%;, =-1

2. Jlna 3amanHoM Mmatpuubl A MetonoMm ['aycca M METOOM KBaJpaTHOIO KOpHS HaWTH

2 11
o0paTHyI0 A" Beraucouts onpenenurenb. A= 3 2 1
-1 1 2

OO0pazern 3a1aHul 1715 peLICHUs] pa3HOYPOBHEBBIX 3a7a4
«TepalnoHHBIC METOBI PELICHUS CUCTEM JIMHEHHBIX aJIreOpanyecKuX ypaBHEHUII»

Jnis cnepytomielt cucTeMbl IPOBECTH 2 11ara

a) METOJIa TPOCTOM UTEPALIHH;

0) metona 3eiiens.

OueHuTh MNOrPEUIHOCTh MOJYYEHHBIX NpUOIMKEHUN (Ha KaKIOoW WTepallMd METOJIOB).
6X, + X, —2X; =1 1
X +5X, +% =2, x°=|2
X +2X, +4X; =3 -1

OOpa3zern 3a1aHui U1 peLIeHUs] Pa3HOYPOBHEBBIX 3a/1a4
«['pagueHTHBIE METOBI PELLIEHUS CUCTEM JIMHEMHBIX aNre0panyecKux ypaBHEHUH, CBECHHE
3agaun yncnenHoro peuenus CJIIAY k 3agaue onTUMU3aLUU QYHKIIU

2 -1 0 3 1
1. Jlamo: A=|-1 2 0|, b=|1|, x®=|2|. Jnms cucrems Ax=b MIPOBECTH [IBE
0 0 5 1 0

WTEepaluy TPaJUEeHTHOIO METOJa C ONTHUMAJIbHBIM 3HaueHueM mara ¢ . OLeHuThb
MOTPEIIHOCTbH MOJTYYEHHOTO MPUOIHKEHUS.
2. TlpoBecTu 0JIMH HIAT METO/A CKOPEHILIEro Ccrycka, OLIeHUTh MOrPEIIHOCTh

2% + Xy —X3 =1 1
X +2Xy +2%3 =0 ,x%=|0

OOpa3zer 3a1aHui U1 pELIeHUs] Pa3HOYPOBHEBBIX 3a/1a4



«MeToapl perieHus 3a1a4 0 COOCTBEHHBIX 3HAYEHUAX U COOCTBEHHBIX BEKTOPAX MATPHULIbI, METOJ
BpaLCHUMN.

-1 0 0
Jng marpunst A=| 0 3 23| meromom BpALCHUH PELIUTh MPOOJIeMy COOCTBEHHBIX

0 243 -1

3HAYEHUH.

OOpaser 3a1aHui TS pELIEHUs Pa3HOYPOBHEBBIX 3a/1a4
«YucaeHHble METO/IbI PEIIEHUS] HETMHENHBIX YpaBHEHHU»

Haiitu Bce nelicTBUTENbHBIE KOPHU YpaBHEHUS x3-3x+5=0 ¢ rtounoctsro & =107
METOJIOM JIEJIEHUs OTpe3Ka IorosiaM, MetooM Hprotona m meronom urepanuu. CpaBHUTH YHCIIO
1aroB, HEOOXOIMMOE Uil TOCTMIKECHUS OIMHAKOBOW TOYHOCTH 3TUMH METOJaMH. BbrumcieHus
BECTHU C OJTHMM 3aIIaCHBIM 3HAKOM.

OOpa3zern 3a1aHui U1 peLIeHUs] Pa3HOYPOBHEBBIX 3a/1a4
«3anava uHTepnonupoBanus. [loctpoenne naTEpronupyomei Gyakuuu. MaTepnoasiumoHHas
¢dopmymna Jlarpanxka. Uarepnonsunonnas ¢popmyina Herorona. OcraTouHble YieHb
MHTEPIOJSIIMOHHBIX popMmya Jlarpanxka u HeroToHa»

[TocTpouTh WHTEPNOIALUMOHHBIN MOJMHOM Jlarpan:xa W HMHTEPHOJISIIUOHHBIA TOJIHMHOM
Herotona st GpyHKIMM Y = y(x) , 3aJIaHHOM Ta0MuHO. OLEHUTH MOTPEITHOCTb.
X 0 1 2 3

y 2.083 3.102 4.529 7.822

OOpa3zern 3a1aHu U1 pELIeHUs] Pa3HOYPOBHEBBIX 3a/1a4
«ITonbop smnupuueckoit popmyinsl. MeTon BelpaBHUBaHuA. Onpeenenre napaMeTpoB
SMIMPHUYECKON (HOPMYIIBI METOOM HAUMEHBILIUX KBAIPATOBY

JUnsa dyHKuuu, 3a1aHHON TaOIUYHO

X 0 2 4 6 8 10 12 14

y 0,01 —0,53 -1,18 —2,00 —3,08 —4,55 —8,87 —10,00

nogobpate sMmupmueckylo popmyry Y= f(x,a,b) ¢ aByms mapamerpamm a u b.
OHpeI[eJ'[I/ITB napaMeTphl MO0 METOAY HAMMCHBIIUX KBAJPAaTOB. OHeHI/ITB MOrpCIHOCTh HOHy‘IeHHOI\/JI
bopMyIbI.

OOpa3er 3a1aHuii T pelIeHUs] pa3HOYPOBHEBBIX 3a/1a4
«Hucnennoe nupdepeHnmpoBanne GyHKIMA. [TorpenHoCTH, BOSHUKAIOIINE TP YUCICHHOM
Qg epeHIIMPOBAHUN

HOCTpOI/ITB I/IHTCpHOHSII_[I/IOHHHﬁ ITOJIMHOM HarpaHn(a nu I/IHTCpHOJ'ISII_II/IOHHHﬁ IIOJIMHOM
HrerotoHa ans dpyHKIMM Y = y(x) , 38JIaHHOM TaOIMYHO
X 0 1 2 3

y 2.083 3.102 4.529 7.822

Haiitn npuGnmkeHHble 3HaUeHUS QYHKIMH U €€ TIEPBOI U BTOPOH MPOM3BOAHKIX B Touke X =1,5.

OO6pa3er 3a1aHnii sl peIIeHUs Pa3HOYPOBHEBBIX 3a]1a4
«[IpubnmxeHHOe BEIUMCICHUE OMPEICIICHHBIX HHTETPATIOB: KBaApaTypHbIE (OPMYIIBI C




PaBHOOTCTOAIUME y371aMu. O1leHKa MOrPEUTHOCTH»

[TocTpouTh WHTEPNOMAUMOHHBIN MOJMHOM JlarpaHxa W HMHTEPHOJISIIUOHHBIA TOJIMHOM
Herotona nis pynkuuu Y = y(x) , 3a/1aHHOI TaOIUYHO
X 0 1 2 3

y 2.083 3.102 4.529 7.822

Haiitu npuGimxeHnblie 3HaueHUs! PYHKIUU U €€ TIEPBOX U BTOPOil MPOM3BOAHBIX B TOUuke X =1,5.

OOpa3zern 3a1aHuii U1 PELICHUsT Pa3HOYPOBHEBBIX 3a/1a4
«YHucneHHple METO/IbI pEHICHHsI OOBIKHOBEHHBIX AU(PepeHInanbHbIX YpaBHEHUN U cucteM. MeToj
Diinepa, MoauUIIMPOBaHHbIN MeTo Ditnepa. Metos Pynre-Kyrra. OmeHka morpeniHocTu.
KpaeBas 3agaua. YucneHHble METOABI pEeLICHHS KpaeBo 3aaud. MeTo ] KOHEUHBIX Pa3HOCTEH. »

-1
1. Yucnenno pemwuts auddepeHnnansHoe ypaBuenue Y’ =M, y(1)=0,5 Ha orpeske
X
[L 2] ¢ marom h=0,2 meromom Diisepa, MOANDHUIUPOBAHHBIM METOJOM Jiljiepa ¥ METOIOM
Pynre-Kyrra. Haiiti TouHOe pemienne Y = Y(X) U CpaBHHUTH 3HAYCHUSI TOYHOTO M MPUOIMIKSHHBIX

pewieHuii B Touke X =2 . HaiiTh aGCONOTHYIO U OTHOCUTEIBHYIO MOIPEIIHOCTH B 3TOW TOYKE JUIs
Ka)KI0ro MeTo1a. Beluncienns BecTu ¢ 4eThIpbMs AECATUYHBIMU 3HAKAMM.
2.  Merogom  Pynre-Kyrra  mpounrerpupoBath  auddepeHnnanbHoe — ypaBHEHHE

y'=-2y+ x? +2, y(0)=1 y'(0)=3 na otpeske [0; 0,3] c marom h=0,1. Haiitu ananuTuyeckoe
pemieHue Y = y(x) 3aJ]JaAHHOTO YpPaBHEHHsI W CPaBHUTh 3HAYCHHUS TOYHOTO U MPUOIMKEHHOIO
peweHuii B Toukax X; =0,1, X, =0,2, X3 =0,3. Bce BbIUUCIIEHUS] BECTH C LIECTHIO AECATUYHBIMU

3HaKaMu.

OO0pazern 3a1aHul 1715 peLIeHHs] pa3HOYPOBHEBBIX 3a7a4
«YucneHHbple MeTO/IbI pemieHus 1 depeHInalbHbIX YPaBHEHUH B YaCTHBIX MPOU3BOAHBIX, METOJ
CETOK /ISl YPaBHEHUS TETIOMPOBOTHOCTH

Pemmte KpaeByro 3amauy Y"+2y +10y =2e”c0os3X Ha oTpeske [O, %} IpU 3aJaHHbBIX

V4 /4
HavanbHbIX ycnoBusx Y(0) =0, y(Ej =0wu mare wHTErpUpoBanus h = 10 METOJ0OM KOHEYHBIX

pasHocTel. OLEHUTH MOTPEIIHOCTbD.

3.5 TunoBble KOHTPOJIbHBIE 3aJaHNUS /ISl HATUCAHUS KOHCIEKTa
KoHTponibHBIE BapWaHTBl 3aJlaHUM  BBUIOKEHBI B DJIEGKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBatensHoi cpeae Upl VIIC, noctynHoit oGydaromemycs yepe3 ero JUYHbINA KaOUHeT.
Huxe npuBenen oO6pasell THIIOBBIX BApUAHTOB 3aaHUN U1 HAITMCAHUSI KOHCIIEKTOB.

O6pa3zerr TeM KOHCIIEKTOB
[TpsiMble METOJIBI PEIIeHHs JIMHEHHBIX CUCTEM M HAaXOXXJEHHE O0OpaTHOW MaTPHIBI METOJIOM
["aycca, MeTO/TOM KBapaTHOTO KOPHS
HTepaninoHHBIE METOIBI PEIICHUSI CUCTEM JTMHEHHBIX aNreOpandecKux YpaBHEHHIA. )

OO0pa3elnl TeM KOHCIIEKTOB
Metonapl pemieHust 3aad O COOCTBEHHBIX 3HAUEHUSX M COOCTBEHHBIX BEKTOPAaX MAaTPHIIHI,

METOJ1 BPALLEHUH.

3.6 TunoBbIe KOHTPOJILHBbIE 321aHUsI 1JIsl POBeeHHs TECTHPOBAHUS



®DoH/T TECTOBBIX 3a/IaHUH MO TUCIHMIUIMHE COJAEPKUT TECTOBBIC 3aJaHUs, pacipeieICHHbIE TI0
paszienam U TemaMm, C yKa3aHHeM MX KOJUYeCTBa U THIa.

CrpykTypa (hoHIa TECTOBBIX 3aJaHHIA MO JUCIUIUINHE

KommaecTBo
MNupukarop Xa
paKTepUCTHKA TECTOBBIX
JIOCTIDKCHUS Tema B coorBercTBuu ¢ PI1]] N
T3 3aaHHH,
KOMIIETEHIINHA
sl T3
11- OT3
OCHOBHBIC IOHATHS U OINPEeNICHIS YHCICHHBIX METOIOB. 3HaHHue 14373
HekoTopsie Bompock! anre0pbl 1 MaTEMaTHUYECKOTO aHAIH3a, 11-OT3
OIIK-1.1 HEOOXOIUMBIC TIPU U3YYCHUHU YUCICHHBIX MeTOIOB [IpsimMbie VYMenue 14313
OIlK-4.1 METO/IbI PEIICHUS TMHEWHBIX CUCTEM U HaX0XJICHHE 00paTHOU
HaBbIik u (win) 11- OT3
VK-1.3 MaTtpuibl MeTofoM ["aycca, MeTo10M KBapaTHOTO KOPHS 14373
HrepanoHHbIE METOIBI PEIICHUS CUCTEM JIMHEIHBIX OIIBIT
. JIeATeILHOCTH/
anre0panvecKuX ypaBHCHHH. .
ZeCcTBHE
5-0T3
3Hanue 5_ 373
OIlK-1.1 N YMenue 5-OT3
OIK-4 1 HrepaunoHHbIE METOBI PEILICHUS CUCTEM JIMHEHHBIX 5-3T3
' anreOpanviecKuX ypaBHCHHN HaBbik u (1in)
VK-1.3
OIIBIT 5-0T3
nesTeabpHoCTH/ 5-3T3
IEUCTBUE
6- OT3
3HaHue 6_3T3
. 6—- O0T3
OIIK-1.1 I'panueHTHBIE METOABI PELIEHUS CUCTEM JIMHEWHBIX YMenne 6_3T3
OIIK-4.1 anreOpanvdecKux ypaBHEHHA, CBEICHIE 3aa9l YUCICHHOTO
YK-1.3 pemrennst CJIAY k 3agade onTuMu3aui GyHKIIH Hagbixc u ()

' OIIBIT 6—- OT3
IEATETLHOCTH/ 6 -3T3
IEUCTBUE

4- 0713
3HaHue 6_3T3
4- 0713
OIIK-1.1 MeTo/bl pelieHus 3aa4 0 COOCTBEHHBIX 3HAUECHUSAX U YMenue 6_ 313
OIlK-4.1 COOCTBEHHBIX BEKTOPAaX MaTPHIIBI, METO]I BPAIIEHUH. 5
YK-1.3 YucneHHbIe METO/Ibl PELLICHUS] HEJIMHEWHBIX YPaBHEHUN Haspix  (nmm)
OIIBIT 4-0T3
JeATETLHOCTH/ 6 —-3T3
IEUCTBHE
5-0T3
3Hanne 6_3T3
OIIK-1.1 YmMmenue g:g:fg
OIIK-4.1 UucneHHple METO/Ibl PELICHUS] HEMMHEWHBIX YpaBHEHU N
VK-13 Hagrik u (nm)

' OIIBIT 5-0T3
esITeabHOCTH/ 6 —-3T3
nercTBHE

4- 0713
3Hanue 8_3T3
3anaya untepnoaupoBanus. IloctpoeHue HHTEPIOAUPYIOLIEH 4 OT3
OIIK-1.1 ¢ynkun. UaTepnonsiunonHas ¢popmyna Jlarpanxa. Ymenune 8_3T3
OIIK-4.1 Wurepnonsiunonnas popmyina Herorona. Ocra-TouHbIe YWICHBI
YK-1.3 HHTEPIOISIIUOHHBIX Gop-My:1 Jlarparxa u Herotona/ CruaitH- Habix it (nmm)
. HAHTEPITOJISIUS OLBIT 4-0T3
p H nesTeapHoCTH/ 8 -3T3
nefcTBre
6- OT3
3Hanue 8_3T3
OIIK-1.1 [Tox6op smmmpryeckoit popmynel. MeTo BEIpaBHUBAHUS. VyeHme 6— OT3
OIlK-4.1 OmnpeneneHre TapaMeTpOB IMIUPHIECKON POPMYIBI METOIOM 8 —-3T3
YK-1.3 HaMMEHBIINX KBaJPaTOB Hagbik u (u1n) 6- OT3
OIIBIT 8_3T3

nesTeapHoCTH/




IEUCTBHE
3HaHMe 4-OT3
4-3T3
OIIK-1.1 Ymenune 4-OT3
OIK-4.1 Yucnennoe muddepenimponanne pyakuun. [lorpemnocty, 4-3T3
VK-1.3 BO3HUKAIOIIKE TIPH YUCICHHOM IU(PepeHITIPOBAHUT HaBpIk 1 (nn)
' OTIBIT 4-0T3
nesTeabHOCTH/ 4 -3T3
IEeUCTBUE
3Hanue 6- 013
5-3T3
OIlK-1.1 [IpubnmxeHHOE BEIYUCICHHUE OTIPEICIIEHHBIX HHTETPAJIOB: YMmenne g:?;g
OIlK-4.1 KBaJpaTypHbIe (GOPMYIIBI C pABHOOTCTOSIINMH y3iaMu. OTieHKa
YK-1.3 MTOTPEITHOCTH Hasbnc u ()
OITIBIT 6— OT3
IEATEITLHOCTH/ 5-3T3
IEUCTBHE
6- OT3
3HaHue 7313
UYncneHHbIe METOBI PELICHHSI OOBIKHOBEHHBIX 6-OT3
OIIK-1.1 i depeHnnanbHbIX YpaBHeHUH 1 cucteM. Meroj Diinepa, Ymenune 7_3T3
OIlK-4.1 MoauGHUIMPOBaHHbIN MeTo Ditnepa. Meron Pynre-Kyrra.
HaBbik 1 (1in)
YK-1.3 Orenka norpenrHoct. Kpaesas 3agaga. UucneHHbIE METO/BI OTILIT 6-OT3
peleHust KpaeBoii 3a1aun. MeTo] KOHEUHBIX Pa3HOCTEH. J——— 71313
IEUCTBUE
3HaHue 6-0T3
7-3T3
OMK-1.1 YucneHHble MeTOABI petieHus JudpepeHInanbHbIX YpaBHEHHUH B VMeHHE 6— OT3
OIK-4.1 YaCTHBIX IIPOU3BOJIHBIX, METOJ, CETOK AJIS1 yPaBHEHUS 7-3T3
VK-13 TEIIONpOoBOAHOCTH/ METO/I CETOK ISl BOJHOBOTO YPaBHEHHS U Hagsik u (nm)
' ypaBHeHwus Jlamnaca OTIBIT 6— OT3
nesTeabpHoCTH/ 7-3T3
IEUCTBUE
Hroro 189- OT3
228 —3T3

[MTonnsit kommuekT O T3 xpaHUTCS B AIEKTPOHHON MH(POPMALMOHHO-00pa30oBaTeIbHOM cpesie
HpI'VIIC u obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMHUTBLCS C JIEMOHCTPALIMOHHBIM BapHaHTOM
OT3.

Hwuxe npuBenen obpasel; TUIIOBOTO BapHaHTa UTOTOBOTO TECTA, MPEAYCMOTPEHHOT0 paboueit
IIPOrpaMMO TUCIUIUINHEI.

Oﬁpa3eu THIMOBOI'0 UTOIrOBOI'0 TECTAa MO JUCHUIIJIMHE 32 BECh IIEPUOIA €€ OCBOCHUSA

1. JlomonHuTe:
BrruncnurenpHas 3aa4a Ha3bIBa€TCs XOPOLIO. ... .. , €CJIN TIpY HEOOJIbIINX U3MEHEHHSIX BXOIHBIX
JAHHBIX PE3YJIbTAThI €€ PEIICHUS U3MEHSIOTCS HE3HAYNTENbHO U MPH JIIOOBIX MCXOAHBIX JaHHBIX U3
00J1aCTH X U3MEHEHUS 3a/1aua OJJHO3HAYHO pa3zpernma.
OtBeT: 00ycJIOBJIEHHOI, 00yc/I0BJIeHA

2. Bri6epute npaBuibHBINA OTBET.
Bennuuna Aa = |A — a| na3eiBaercs
A) a0coIt0THas MOTPEIIHOCTb
B) norpemnocts MeTosa
C) oTHOCHUTENBHAS IOTPELTHOCTh
D) norpemHocts OKpyriieHUs

3. JlomomHwuTe.



[{udpa yncna Ha3pIBaETCS BEPHOM (B IIMPOKOM CMBICIIE), €CJIM a0COIIOTHAS TTOTPEITHOCTD 3TOTO
YHCIia He MPEBOCXOUT ............ paspsiaa, B KOTOPOM CTOHT nudpa.
OTBeT: NOJIOBMHBI €IMHUIIbI; OAHOI BTOPOM eIMHUIIbI

4, Bri6epuTe npaBUIIbHBIA OTBET
[TorpemHocTsb, cBA3aHHAs CO CIIOCOOOM pelIeHHsI TOCTaBICHHON MaTeMaTHYecKoi 3a/1auu
A) norpenHocTh MeTo1a
B) HeycTpaHiMas MorpeniHocTh
C) BeIUUCIHTENBHAS IOTPEITHOCTH
D) pe3ynpTHpyomas norpemHocTh

5. Bri6epuTe npaBUIIbHBIA OTBET
AOComI0THAs TOTPEIIHOCTh OKPYTJIEHUs ¢ U30BITKOM uncia 1,8 10 1enbix paBHa
A) 0,2
B) 0
C)-0,2
D) 0,1

6. JlonoaHute
Merton nocieoBaTenbHOTO NPUOIMKEHHSI, B KOTOPOM TOYHOE PELICHUE MOXKET ObITh ITOJIy4YEHO B
pe3yabTaTe BHITOJHEHUS OECKOHEUYHOTO YHCia apu(pMETHISCKAX ONEepaIfii KaK Mmpeiesnt
[0CJIEI0BATEIbHOCTH IPUOJINKEHUH, HA3bIBACTCH . .......
OTBeT: UTepaluOHHBIM

7. Bri6epuTe npaBUIbHBIN OTBET
OcCHOBHas1 HJIesl METO/Ia 3aKJIF0YaeTCs B TOM, 4To 1pu BhiunciieHnn (K+1)-ro npuOivkeHust
HEHM3BECTHOM X; YUUTBIBAIOTCS yXKe BhIUMCICHHBIE panee (K+1)-¢ mpuOIKeHUS Xq; Xo; ... Xj_1-
A) meton 3erinens
B) maTpuuHbIit MeTO]
C) meron Kpamepa
D) meron 'aycca

8. YcTaHOBUTE COOTBETCTBHE:

1. TIpsmbie metonsl pemenus CJIAY a. METOJ KBaJpaTHOTO KOPHs
(metoxn Xoneukoro

2. Wrepamuonnsie Metonsl pemienus CJIAY 0. METOJl IPOCTON UTEPALIUU

3. TI'pagmentHbie MeTonbl pemenus CJIAY B. METOJ] CKOPEHILIEro CITyCKa

r. MeTo MHOXkuTenen Jlarpanxa

9. VcraHoBuTe MPaBHIBHYIO MOCIEI0BATENEHOCTh PEIICHAS CHCTeMbl AX = B METOIOM KBapaTHOro
KOPHSI:
1) noctpouts MaTpuily U crieninaibHOrO BUJA;
2) naiitu cronber Y, pemus cuctemy U Y =B;
3) naiitu cronben X, pemuB cuctemy UX =Y .

10. HononHute:
['panuenTtHbIe MeTOIBI MpuMeHsTtoTCs IS pemenus CJIAY, ecnu ycTaHoBIIeHa ....... 3a7a4
AX =B u f(X) > min,rme grad f(x)=AX —-B.
OTBeT: SKBUBAJICHTHOCTb,

11. Bri6epute npaBuiIbHBINA OTBET:



[Tpu cpaBHEHUY TpaueHTHIBIX MeT010B pereHuss CJIAY mo ckopocTH cXOaTuMOCTH OOTIIBIITYIO
CKOPOCTb UMEET:
A) METOJ1 C IOCTOSIHHBIM I11aroM B HaIPaBJICHUH CITyCKa

B) METO[ € IEPEMCHHBIM IIAaroM B HAIIPABJICHHUHU CITyCKa

C) METOJ 0e3 BBIYKCIIEHNS BEJIMYHMHEI 111ara B HaIlpaByJICHUHU CITyCKa

12. Br16epuTe npaBUIbHBINA OTBET:
IycTs MaTpunsl A u B nomo6ub1 ¢ Matpuiieii monobus Q, To ects B = Q'AQ u mapa (A4, X)

- coocTBeHHas rmapa matpuilsl B. Torma coOcTBEeHHON apoii MaTpulla sBJISETCS Mmapa
A). (Q4,%);
B) (4,Qx);
C) Q7'4,x);
D) (1,Q7'x).

13. Vcranosute MPAaBUJIBHYIO TIOCIIC0BATEILHOCTS!
YToOBI BBIMOJHKUTD OJIMH IIar METOa BPAIICHHUH JUIsl pEIICHHS TPOOIeMbI COOCTHIBEHHBIX
3HAYECHUN HEOOXOINUMO:

1) BsiOpats miockocts (P, (), B KOTOpOi OyaeM MPOU3BOAUTH BPAILCHHUE;
2) Haiitu yrosn nmoBoporta ¢@(p,q)

3) TMoctpours matpuity Bpamenus U (p,q);
4) Haiitu cienyrouiee npudmmwkenue A, = U; (p,q)AU " (p,a)$

5) OueHuTb CTeNeHb OIM30CTH TOMYYSHHOTO TPHOIMKEHNS MATPHULIBI K JMArOHATEHOMY BHIY,
BbIuMCIIUB BenmnunHy A(A,;)/

14. Br16epTe npaBuiIbHBINA OTBET:

n
2 o
Bemnuuna A(A ;) = z a; B METOJIe BPAICHHs ISl PELICHHUS TIPOOIEMbI COOCTBEHHBIX 3HAYCHHH
i,j=1
i¢Jj
OIpeieNsIeT:
1). Mepy Onuzoctu Matpuibl A,,; K AHaroHaIbHOMY BHIY;

2). Kputepuii cXoaAMMOCTH METOAA;
3). Kputepuit JOCTHIKUMOCTH 33JaHHON TOYHOCTH;
4). BennuuHy yria moBopa B BBIOPaHHOM MIIOCKOCTH.

15. Bribepure npaBuIIbHBIN OTBET.
OTnenuTh KOPEHb YPABHEHUS COSX = 2X
A) [0; 1]
B) [-1; 1]
C) [1; 2]
D) [2; 3]

16. BriOepure npaBUIIbHBINA OTBET:



J10CTaTOYHBIM yCJIOBHEM CXOJIUMOCTH METOJIa UTEPAIUi TPH PEIICHUN HETMHEHHOTO YPaBHEHHS
X = @(X) fABIsAETCS yCIOBHE:

1). lp'(x)| <1;
2). |p(¥)| <1;
3). [p'(x)|>1;
4). |p(x)] > 1.

17. Bri6epuTe npaBUIIbHBINA OTBET:
M3BeCTHO, UTO KOpeHb ypaBHeHHs 5X° —16X +3 = 0 NpUHAIIEKUT OTPE3KY [0;1]. Torna B

KadecTBE Ha4YaJbHOU TOUKH X, B METOIEC HrroTona MoxHO BBI6paTI) TOYKY

1). x, =1;
2). X, =0

1
3) XO :E,

4). JIroby1o TOUKY OTpe3Ka.

18 YcTaHOBUTE COOTBETCTBUE:
YucneHHble METOIbI PCUICHHA HEJIUHEHHBIX ypaBHeHI/Iﬁ MOKHO KJIaCCI/I(bHHI/IpOBaTB KakK:

1) Merox Herotona A) MeTo/IBI IEPBOTO TOPSIIKA
2) MeTOJ uTepanui B) utepainmonnsie METOIbI
3) meron meneHus OTpe3Ka Momnojaam C) meToz HyneBOro nopsjka

J1) MeTo1bl BTOPOTO MOpsIKa

19. JlonoaHuTe
CreneHb HHTEPHOISLMOHHOTO MHOTOWIEHA HA ......... MEHBIIIE YUCIIA Y3JI0B HHTEPIOJISALHH.
OTBeT: enuHULly, OJIUH

20. Br16epuTe npaBUIbHBIN OTBET
WnuTepnonsiinonHblii MHOrouseH Jlarpanka i pyHKIMHM, 3aJaHHONW TaOJIUYHO

X; 1 2 3 5
Vi 1 5 14 81
NMECT BU.

A)Ly(x) =x3—2x2+3x—1

B) Ly(x) = x* — 2x3 + 3x% + 5x
C)Ly(x) =x3+2x>+3x+5

D) L,(x) = 5x* — 14x3 + 81x2 + 1

21. Jlonomaute
NuTepnonsaimonHbiii MHOTOoUJIeH HbI0TOHA HCTIONIB3YETCA, €CIIN Y3JIbl UHTEPIIOISALNH ... ...
OTBeT: paBHOYAAJICHBI APYT OT APYyTa, paBHOYJAJICHHBIE

22. JlonomauTe
[TocTaHOBKAa 3ajaydl MeTOja HaMMeHbIMX KBajpatoB: mus ¢yskumn Y = f(X), 3amamnoit

TaOJIMYHO, HAWTH OSMIUPHUYECKYI0  (QopmyTy y = f(x,a1, az, ...,ap), TaK, YTOOKI
cpetHeKBapaTHuecKkas norpemnocts S2 = Y(¥; — y;)? 6bi1a . ...
OTBeT: HAMMEHBIIICH MUHUMATHLHOU

23 VY cTaHoBUTE COOTBETCTBHE MCXKAY OMITUPUYCCKUMHA 3aBUCHUMOCTAMHA U crocodamu CIIPAMIICHUA



y:a-|—E Y:y,X:E,Y:a+bX
X

X
Y=1,X—X,Y aX +b
y

y= L Y=£,X=1,Y=a+bx

ax+b y X
Y:y,X_EY:aX+b

X
__X Y:E,X=£,Y:aX+b

ax+b y X

24. Br16epute npaBuiIbHbINA OTBET

dopmyna S = f:f(x)dx ~ h (@ +y,+y, + o+ }’n—1) peanuzyer
A) MeTon Tpanenuin

B) MeTo npsiMOYTOJILHUKOB

C) merox mapabou

D) merox Cumriicona

25. Vcranosute cooTBeTcTBHE Mexay popMylaMu U METOJAAMU YUCIEHHOTO MHTETPUPOBAHHUS
Meton

b—a
ff(x)dx e o+ y1+y2+ -+ Yn1) HPAMOYTOJILHUKOB
b Meron Tpaneumit
b—a/y,+y
jf(x)dx 2 (2 gyt )
Meton napabon
ff(x)dx ~ —(3’0 + Vom + 202 + -+ Yam—2) + 4(Y1 + - + Y2am—1)) Meron Cummcona

n=72m

26. BriOepure npaBuIIbHBIN OTBET
Qopmyna Vi1 = Yn + h - f (%, V) ABASETCS OCHOBHOU (hopMynoit
A) metoza Diniepa
B) Mmonudunmposannoro metona Jinepa
C) merona Pynre-Kytra BTOpOro nopsijika
D) metona Pynre-Kyrra uerBeproro nopsijika

27. Bri6epute npaBuIbHBINA OTBET

JlokanbHasa OLCHKA TOYHOCTHU METOda PyHFe-KyTTa YETBEPTOTO MOPAAKA UMECT BU!
A) |r| <Ch®

B) |r| < Ch?
C) |rl <cCh*
D) |r| < Ch?

28. Bri6epuTe npaBusIbHBINA OTBET
[Ipu uHTErpUpPOBaHUU METOAOM Dinepa (Vpiq1 = Yn + AVy; Ay, = h f (%0 Yn))
nudepeHIMaTbHOTO YpaBHEHUS Y = Y * X ¢ HAYaIbHBIM yciioBueM X, = 0; y, = 1.5 Ha oTpeske
[0;1.5] mpu h = 0.25 Ay, paBHoO:

A) 0.406



B) 0.25

C) 0.375

D) 0.445

29. Vcranosure cootBeTCTBHE MKy U BEPEHIMATBHIM yPABHEHHEM H €10 PA3HOCTHOI CXeMOii
y'+y+sin2x =0 yi+1%+)’i (1—%)4'%—1%: —Sin2x;
y" +4y —sin2x =0 Vier % +y; (4 - %) + %—1% = sin2x;
y' =2y +sin2x =0 Vier % +y; (_2 — %) + %—1% = —sin2x;

1 2 1
Yirr7z T Vi (‘1 - ﬁ) t Vi35 = sin2x;

30. Br16epuTe npaBuiIbHbINA OTBET
92U |, 9%u | 9%U
YpaBHeHue BUIa Iz + 52 + 3.2
A) ypaBuenue Jlariaca
B) BonnHOBOE ypaBHEHHE
C) ypaBHEHHE TETUIONPOBOIHOCTH
D) ypaBHeHue konebaHuil CTPYHBI

E) ypaBuenue [Tyaccona

= (0 »a3wpIBaeTCa

3.7 IlepeyeHb TeOpPeTHYECKUX BONMPOCOB K IK3aMEHY
(n71 OTICHKY 3HAHMIA)

1. OcHOBHBIE TOHATHS YUCIEHHBIX METOJIOB (CXOJIMMOCTh, YCTOMUNBOCTD, NIOIPEIIHOCTh
METO/1a, XOpoIasi 00yCIIOBIEHHOCTh 3a/1a4H)

2. IlpuGmmxeHHble Yrcna v ISUCTBHUS ¢ HUMH (OKpPYTJIGHUE YUCIIa, a0COTIOTHAS U
OTHOCHTEJIbHAS MOrPEIIHOCTH, BEPHBIE 3HAYAIIME YUCIIA)

3. IIpsiMble METOBI pEeUICHHUs CUCTEM JIMHEHHBIX are0pandeckux ypaBHEHUH (METO/
["aycca, MeTo1 KBaApaTHOTO KOPHS)

4. Urepanmonusie metosl pereHust CJIAY (meroa urepanuii, MeToa 3enaesns)

5. Metozsl perieHuss HETUHEWHBIX YpaBHEHUH (METO/ MOJIOBUHHOTO JIENIEHHsI, METO/ XOP/L,
kacatenbHbIX (HploTOHA), MeTo uTepanuii)

6. Wnurtepnomsauus. MaTepnonsunonssiii MHorowieH Jlarpansxka. [lorpemHocts

7. Koneunsle u pazzneneHuble pazHocTH. CBoiicTBa

8. HWutepnonsuuonHslit MHOrouwteH HeroToHa (2 popmbr)

9. CnnaifH-UHTEePIOIUPOBAHUE

10. Annpoxcumarusi. MeTo i HAUMEHBIITNX KBaJApaTOB

11. Yucnennoe nuddepeHunpoBaHme, NOrpenHocTh

12. YucnenHoe wuHTerpupoBaHue: (HopMyibl NPSMOYTOJbHUKOB, Tpaneuui, CuMICOHa.
CpaBaenue GpopMy

13. Ksagparypnas ¢popmyna ['aycca

14. Yucnennoe pemenue 3amaun Komm (Meron Ounepa, MOAU(UIIMPOBAHHBIA METOJ
Oiinepa, metoa Pynre-Kyrra)

15. Pemenuwe nuHEHHON KpaeBoW 3amaud st OOBIKHOBEHHOTO JuddepeHInaaIbHOTOo
YPaBHEHHUS BTOPOTO MOPsAKA

16. Metox ceTok AJisl pelieHus] ypaBHEHUH TEIUIONPOBOIHOCTH

17. Meron ceTok AJs pelieHus: BOJIHOBOTO YpaBHEHUS

18. Meronx ceTok A perieHus: ypaBHeHus Jlariaca

19. IlonsTue ycroitunBoctu 1o JIAnyHOBY, aCHMITOTHYECKAs YCTOMUYMBOCTh



20. OcHOBHBIE THITBI TOYEK TTOKOS
21. YCcTOHYMBOCTD MO MEPBOMY MPUOIMKEHUIO
22. Kpurepuii Payca-I'ypBuna

3.8 IlepeyeHb TUMOBBIX MPOCTHIX NPAKTHYECKHUX 3aJaHUI K IK3aMeHY
(Amst OLIEHKH YMEHUH)

1.
ary + 2y + T3 = -1, 1
T + 6Gm + T =12, T = o
Ty + 2T — 4dry =2, -1
Henoneays meton npoctofi wTepanuy, HafiTh NpHONHKEHHOE DEIIEHHE CHCTEME © TOYHOCTRID
e=1L
Oteer:
_Ir
5 %
Tr—= H
1
-3

iry + T 4+ T3 =1,

2ry 4+ 413 4+ T3 =1, T = 1
¥ — Tz + 5srz =1, -1
Henoasayn seTon npocTofl HTepalUHH, HAATH NPHOIHMKEHHOE PelleHHE CHCTEME € TOYHOCTRID
e=1
Oteet:
4
1B
R 1
T=1 =
2
TE
3.
hry + Ty + Ty
Ty — 279 =1, Iﬂz
Ty 4+ 2Ty — 41y =2, -1
Oteet: .
d
Tr—= 1]
_2
5

4. Nasm ypaswenns f{r) = 0 c nomomen metona HemoTonz Hafite nprnsEHHOE 3HaYEHHE
NOJOMHTEALHOTD KOPHA C TOMHOCTRID & = (0.2 .

flz)=3r" +4x -4

OreeT:
T

10
5. Jlna ypaewenns f(z) = 0 meTopom Hemomonz mafite npeiamsEHHOe IHAYEHHE MOMIOHHTENb-
HOT'D KOPHA © TOYHOCTRED £ = (.5 .

T =

fir) = -2 +3r+5



57y 4+ 21y 4+ 1y = -1, 1
1 + 6T + T3 =2, = 1]
Ty 4+ 2zp — 413 =12, -1
Henoasays meton npoctodt Wrepanuy, HafiTH npHOAHMEHHOE DElIEHHE CHCTEME C TOYHOCTBIO
e=1
Orpet:
_=r
F=| 2
T = §
1
)
2,
iy, + T + I3 =1, 1
211 4+ 413 + m =1, =] 1
T — T3 + By =1, -1
Henoasays meton npoctodt wrepanuy, Hafiti nprOAHmEHHOS DElEHHE CHCTEMH € TOYHOCTHIO
=1L
Orper:
4
TE
T = %
]
T8
3.
iy 4+ T+ 3 =1
Ty — 279 =1, = 0
Ty + 2y — dmy =2, -1
Orper: 1
4
F=| —3
-2
]

4, Ias ypasnenns f{z) = 0 ¢ nomowso Metoga Hewrowz wafite npefadmHHoe aHzEdeHde
NOAOEKHTEALHOTO KOPHA © TOYHOCTRID £ = (.2,

flz) =3z + 4z — 4

OrgeT:
T
I=—

10

5. Nlna ypaeuenns f{z) =0 meronom Hewrona nafite npriamssnoe 3H349eHHE TOJORHTENL-
HOTO KOPHH € TOYHOCTRID £ = (L5 .

f(z) = -2 +3r 45

3.9 IlepeyeHb THMOBBLIX MPAKTHYECKHUX 32IaHUI K IK3aMeHY
(st OLIEHKW HABBIKOB U (WJIH) OIIBITA ACSITEIHLHOCTH)

1 Haiitu xopenp ypaBHenus € +2x—3=0 ¢ Tounocteto £=10"" MeromoM wuTepamuu.
Bbruncnenus BecTu ¢ OTHUM 3alIaCHBIM 3HAKOM.



2. [TocTpouTh WHTEPHNOIAUUOHHBIM TONMHOM JlarpaHka WM HHTEPHOJISIIIUOHHBIN
nosimHOM HproToHa 1i1st GyHKIMHA Y = y(X), 3a/TaHHON TaOJIMYHO

X 0 1 2 3

y 2.083 3.102 4.529 7.822
3. Jlnst dyHKIIMK, 3a1aHHON TaOJIUYHO
X 1 2 3 4 5 6 7 8
y |23 7,5 14,9 24,2 35,5 48,3 62,9 78,8

noo0paTh AMIHMPHUYECKYI0 dopmyrty Y= f(X, a,b) C JBYMs TmapameTpamMu a u b.
Onpenenuth mapamMeTpsl IO METOAY HAMMEHBINUX KBaApaToB. OIEHUTH MOTPEITHOCTh MOTYICHHON
bopMyIIBI.

¢ d
X
4. Bbraucnute npubIMKeHHO j 1+ %2 ¢ TouHocThio & =107, MeToOM Tpamenwii.
0

Breraucnutb OHpe)IeJ'IeHHHﬁ HHTCIpal TOYHO U CPABHUTDH C HpI/I6JII/I)KeHHBIM €ro 3Ha4CHHUCM.

5. YucneHHo pewnTb auddepeHumanbHOe ypaBHEHME y’ = 2—{(+ X3, y(l) =1

na orpeske [L;2] ¢ marom h=0,2 meronom Diinepa. Haiitu Tounoe pewenne Yy =Yy(X) u

CPaBHHUTb 3HAYCHMs] TOYHOTO M MPHUOJIMKEHHBIX pelleHuid B Touke X =2 . Haiitu aGcomoTHyO U
OTHOCUTEIIbHYIO TOTPEIIHOCTH B 3TOW TOouyke. BbIlUMCIeHUS BECTH C YETHIPbMS JI€CATUYHBIMU
3HaKaMH.

6. Metongom Pynre-Kyrra mpounterpupoBats auddepeHIransHoe  ypaBHEHHE

y'=2y'—y+€*, y(0)=y'(0)=1 na orpeske [0; 0,3] ¢ miarom h=01. Haiitu anamutuyeckoe
pemenne Y = Y(X) 3amaHHOrO ypaBHEHMS W CPABHUTh 3HAYEHHS TOYHOTO M MPUOIMKEHHOTO
pemenuii B Toukax X, =0,1, X, =0,2, X, =0,3. Bce BbIYMCICHNS BECTH C IIECTBIO AECATUYHBIMU

3HaKaMu.




4. MeToan4yeckue MaTepuaJbl, onpeaessiioinime Npoueaypy oleHuBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBEOeHBI OMMCAHUS MOPOIEAYpP MPOBEACHUS KOHTPOJIHHO-OIIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUIIINHBIL.

HanmenoBanue
OLEHOUHOTO OmnwcaHus MPOLEAYPHI IPOBEACHUS KOHTPOIBHO-OIIEHOYHOTO MEPOTIPHUSTHS M MPOIETYPHI
OILICHMBAHMUS PE3YNNbTAaTOB O0YUCHHUS
cpencTBa

[IpemomaBaTens HE MeHE, 4eM 3a ABE HEAETH OO0 cpoka 3ammTel PI'P momxeH cooOmmrs
KaxaoMmy obOydatomemycst Homep Bapuanta PI'P. 3amanmst PI'P BbutOKeHBI B 3I€KTPOHHON
nHpopMannoHHo-00pa3oBaTensHON cpene Wpl YIIC, moctymHoW oOydaromeMycs: 4epes3 ero
nmaHbi kabuHeT. PI'P momkHa OBITH BRITIOJTHEHA B YCTAHOBJICHHBIN IperoiaBaTelieM CPOK U
PacuerHo-Tpadmueckas | B COOTBETCTBMHU C TpeOoBaHMsIMH K odopmieHuto PI'P (texcToBoit u rpaduueckoi yacteit),
pa6ora (PT'P) chopmynupoBanHeiMH B [lonoxxkennn «TpebGoBanus K OQOPMIICHHUIO TEKCTOBOH U
rpaguyeckoil okymeHTauun. HopmokoHTponb» (B mocneaneit pemakumu). PIP B
HA3HA4YCHHBIA CPOK CHAIOTCSA Ha IpoBepKy. Eciau mpenycMorpeHa yctHasg 3amura PI'P, To
oOyuaromuiicss 0OBACHSET pelleHUe 3ajad, YKa3aHHBIX MpernojaBareieM, H OTBeUaeT Ha ero
BOIIPOCHI

[IpenosaBarenb Ha yCTAaHOBOYHOM 3aHSTHU JIOBOJHUT O OOYYArONIMXCS: TEMBI, KOJHYECTBO
3amaHuii B KOHTpOJIbHOW pabote. KoHTposibHas paboTra no/pKkHA OBITh BBIMIOJHCHA B
YCTaHOBIICHHBIH CPOK M B COOTBETCTBHHM C IpaBHJIaMHU K O(OPMIICHHIO (TEKCTOBOH H
rpaduueckoil yacreit), copmynupoBaHHeiMU B [lonoxxennn «TpeboBanust kK 0QOpPMIICHHIO
TEKCTOBOM W rpaduueckol IoKyMeHTauun. HOpPMOKOHTpOJb» B IOCIEOHEH peJaKiuu.
BrimonHeHHass KOHTponbHast paboTa TmepemaeTcs Ui IPOBEPKH IIPENOJAaBATENIO0 B
YCTaHOBIICHHBIE CpOKH. Ecim KOHTponmbHas paboTa BBINIOJNHEHa HE B COOTBETCTBHH C
YKa3aHUSIMH WM HE B TIOJIHOM 00beMe, OHa BO3BPAIIAETCsI HA OPabOTKyY

KonrponbHas padborta

CobecenoBanue, MPeIyCMOTPEHHOE paboueit mporpaMMo# JUCHUIUIMHBI, MPOBOAUTCS Ha
MPaKTUYCCKOM 3aHATUH. HpenoaaBaTeﬂL Ha MOPAKTHYCCKOM 3aHATHH, HNPEANICCTBYIOIEM
CobecenoBanue 3aHSTHIO POBEJCHUS KOHTPOJIS, JOBOJUT A0 O0YYAIOIIMXCS TEMY, BOIIPOCHI JJIsl TIOATOTOBKH
K cobecenoBaHUI0. Pe3ynpTaThl coOeceoBaHMs MPENoJaBaTeIb TOBOJHUT 10 OO0YYarOIIUXCS
cpasy Ioclie 3aBepIeHus co0eceT0BaHMs

Brinonnenue pa3HOYpOBHEBBIX 3a/ad (3a/aHuil), MPEAYCMOTPEHHBIX paboueil mporpammoit
PasHoypoBHEBast 33/1a4a | TUCIMIUIMHBI, TPOBOIATCS BO BPEMs MPAKTHUCCKUX 3aHATHI. BO Bpems BBIMOJHEHHUS 3a1a4
(3aganue) (3amanHwuii) paspemiaeTcs MoJIb30BaThCsl YICOHUKAMU, CIIPABOYHUKAMHE, KOHCTIEKTAMU JIEKIIUH,
TETPaJSIMH JJIS IPAKTHYCCKUX 3aHATHI

3amura KOHCIIEKTOB, NMPEIyCMOTPEHHBIX pabodel MporpaMMoil TUCIIUIUIMHEL, TPOBOJUTCS BO
BpeMsl  IpakThdeckux  3aHsaTuil.  IIpenopaBarens  Ha  NPaKTU4YECKOM  3aHATHH,
NPE/IECTBYIOIEM 3aHATHIO MPOBEICHUS KOHTPOJS, JOBOAUT 0 OOy4alOUIMXCS: TeMy
KOHCIIEKTOB U TpeOOBaHMs, IPEAbABIsIeMbIe K X BBITIOIHEHHIO U 3aIIUTE

Koncmekr

I[J'ISI opraHus3alii M MPOBCACHUA HpOMe)KyTOQHOﬁ aTTeCcralluyl COCTaBJIAKOTCA THUIIOBBIC
KOHTPOJIbHBIE 3a/IaHUsl WJIM HMHbIE MaTepuanbl, HeOOXOIMMbIE Uil OLIEHKH 3HAHUH, YMEHMH,
HAaBBIKOB U (WJIM) ONBITA JEATEIBHOCTH, XapaKTEPU3YIOLIUX ATAMbl (POPMUPOBAHUS KOMIIETEHIUI B
npoliecce OCBOCHUsI 00pa30BaTeIbHON MPOTrPAMMBI.

HepequL TCOPCTUYCCKHUX BOIPOCOB MW THUIIOBLIC IMPAKTUYCCKUE 3aJaHUA PA3HOTO YPOBHMA
CJIO)KHOCTH JJISi TIPOBEJCHHsI MPOMEXKYTOUHOM arTecTaluy OoOydaroliuecs MOJy4aioT B Hayaje
ceMecTpa d4epe3 JJIEKTPOHHYI0 HH(OpMaloHHO-00pa3zoBarenbHyto cpeny Hpl'YIIC (nmunsblii
KaOMHET 00yJaromerocs).

Onucanue npouenyp NpoBeJeHUsi NPOMEKYTOYHOM aTTeCTAMHU B (pOpMe IK3aMeHA
U OLleHMBAHUS Pe3y/JbTATOB 00y4eHHs
[TpomerxyTounas aTTectaus B (popMe sK3aMeHa MPOBOIUTCS MyTEM YCTHOTO coOece10BaHUs
no OmseraM Win B popMe KOMITbIOTEPHOTO TECTUPOBAHUSI.

IIpu mpoBeaeHHWHM TPOMEKYTOUYHOH aTrectalmu B (opme cobeceoBaHUS OUIIETHI
COCTaBJISIIOTCS TAKUM 00pa30M, YTOOBI KaXKIbIi U3 HUX BKJIIOYAJ B ce0sl TEOPETUUYECKHE BOIPOCH! U
IIPAKTUYECKHE 3a1aHuUs.

buner conmepxut: 1Ba TEOpPETHUYECKHUX BOIpoca g OLEHKH 3HaHui. Teopernueckue
BOIPOCHI BBIOUPAIOTCS U3 MEPEUHs BOMPOCOB K IK3aMEHY; JIBAa NMPAKTHUYECKUX 3aJaHUS: OJHO W3




HUX U OLIEHKH YMEHUWH (BBIOMpAETCsS M3 MEPEYHsI THIIOBBIX MPOCTBIX MPAKTHYECKUX 3aJaHUH K
9K3aMEHY); APYroe MpPaKTHYECKOe 3aJaHue NJIs OICHKU HABBIKOB M (WMJIM) OMBITA JEATEIHHOCTH
(BBIOMpAIOTCS M3 TIEPEUHS TUITOBBIX MPAKTHYECKUX 3aJaHUH K SK3aMEHY).

Pacrmipenenenne TeoOpeTHUECKUX BOIIPOCOB U MPAKTHUECKUX 33JIJaHUH 10 3K3aMEHAI[MOHHBIM
OmieTaM HaxOJUTCS B 3aKPBITOM ISl 0Oydaronmxcs JocTymne. Pa3paboraHHblii KOMIUIEKT OUIIETOB
(25-30 OwmseToB) HE BBICTABIACTCS B DJICKTPOHHYIO HH(OPMAIMOHHO-00PAa30BaTCIbHYIO CpEay
NpI'VIIC, a xpanutcs Ha kadeape-pa3padoTunke GOHIOB OIEHOYHBIX CPE/ICTB.

Ha »sk3amene oOydaromuiicss Oepetr OWUIEeT, A MOATOTOBKU OTBETa Ha HK3aMCHAIIMOHHBIN
Ounet oOyuaroreMycst OTBOJAUTCS BpeMsi B ipezenax 45 muHyT. B mporiecce oTBeta o0ydaromerocs
Ha BOIIPOCHI ¥ 3aJIaHusI OMJIETa, IPEroaBaTellb MOXKET 3a/1aBaTh JIOTIOJTHUTEIILHBIC BOTIPOCHI.

Kaxnplii Bompoc/3amanue Ousera OLEHHBAETCS IO YeTbpexOalIbHOM cuUcTeMe, a jaiee
BBIUUCIISICTCS CpellHee apU(PMETHYECKOE OIEHOK, MOJYYCHHBIX 3a KaXKIbld BOIMPOC/3aJaHHE.
Cpennee apupMeTHIECKOE OIICHOK OKPYTJISAETCS 10 LIEIOro 10 MPaBUIaM OKPYTJICHHUS

[Ipu mpoBeneHMM NPOMEXKYTOYHOW arTecTanmud B (OpPME KOMITBIOTEPHOTO TECTUPOBAHHS
BapHaHT TECTOBOTO 3amaHus (opmupyercs u3 (oHAA TECTOBBIX 3aJaHUN IO JUCIHILTAHE
cirydaiiHeIM 00pa3oM, HO ¢ ycioBueM: 50 % 3aaHuil JOJDKHBI OBITh 33JaHUSMU OTKPBITOTO THTIA U
50 % 3amaHuil — 3aKPBHITOTO THUIIA.

O0pa3en IK3aMeHALIMOHHOT0 OnJieTa

. YTBepxaaro:
JK3aMeHANMOHHDI omJteT Ne 1

MPTYTC o AMCHUILIHHEe «UHCIeHHbIe METOAbI» %?BC,Z[Y}OH.[I/I:;I II;I;?%}HIPI%H

20 -20
Y4eOHBIH roJ

1. ConaiiH-UHTEpPHOIMPOBAHUE
. 3
2. MeroaoM KBaJIpaTHOTO KOPHS PEIINTh CUCTeMy ypaBHeHHH AX=D c tounocteio &=10",

31 15 10 10.83
ecrn A=|15 25 05/, b=| 9.2
1.0 05 4.2 17.1
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3. BbruucnuTh npubIMKEHHOE 3HaU€HUE HHTerpajia J— 1o ¢opmyse Tpamenuii npu N=4.
X
1
BapuaHTs! pa3mepoB Ouiera:
buner popmara A5 — 148*210mm
buer popmara A4 — 210*297mm




