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O06o6mieHHas CTpykTypa (HOH/Ia OIICHOYHBIX CPEACTB YUeOHOM MUCITUILTNHBI

Tema

Kon ¢popmupyemoii
KOMIeTeHIIHU

3HaHus1/yMeHUs

KonTtpoaupyrouiee meponpusitue (3K3aMeH,
3a4eT, KypCOBO# NPOEKT U T.IL.)

MozenupoBaHue TEIUIOBBIX U 3JIEKTPOMArHuT-
HBIX MOJIeH

OIIK.1 OIIK.3 OIIK.5
OIIK.8 TIK.10 ITK.9

31. 3HaTh METO/bI PELICHNs OOJIBIIMX CHCTEM JIMHEHHBIX YPABHEHHI C CHMMETPHUYHBIMH 1
HECHMMETPHYHBIMU BEIIIeCTBEHHBIMH H KOMIUICKCHBIMU MaTpHIIaMH 31. 3HaTh 00IIHe IpUH-
LUIbI IPOBEACHNUS HAY4YHbIX HCCIIEI0BAHUM 31. 3HATH OCHOBHBIC METO/IbI PEIICHUS JTHHEHHBIX
Y HeNMMHEHHBIX KPaeBbIX 331ad MaTeMaTHUeCKON (DM3UKH 32. 3HATh CIIOCOOBI TOCTPOSHHUS
JIMCKPETHBIX aHAJIOTOB 3a/]a4 110 METOJaM KOHEYHBIX Pa3HOCTEH, KOJUIOKALMH, HAMMEHBILIHNX
KBaJIpaTOB, KOHEUHBIX 2JIEMEHTOB 34. 3HaTh IIPENoaBaeMylo 00JIacTh HayIHOro (Hayd-
HO-TEXHHYECKOr0) 3HaHHs U (WIIH) NPOPECCHOHATBHON JEATENBHOCTU U TCHICHIIMH €€ pa3-
BUTHSA y1. yMETh UCIIONB30BATH BHIUYUCIUTEIBHBIA SKCIIEPHMEHT U YHCIEHHOE MOJEIUpPOBa-
HHE IPU IIPOBEICHUH HCCIIEJOBaHUH y1. yMETh OLCHUBATD BIUSHUE BHIYUCIUTEIBHOI I10-
TPEMIHOCTH Ha Pe3yIbTaThl YUCIEHHOTO MOJEINPOBAHUS y1. yMETh IPOBOAUTH BEIYUCITH-
TENbHBIH SKCIIEPUMEHT U OLICHUBATh €ro Pe3ybTaThl y1. yMeTh pa3pabaThiBaTh METOMBI U
AITOPUTMBI JUIS YUCIIEHHOTO MOJEINPOBAHNUS (PH3UUECKHIX IPOIECCOB y2. YMETh BHIIIOIHATH
IIPOrpaMMHBIC PeaTH3alliy 1JIsl [OJIyYCHHUs YUCIICHHBIX PELIEHUH IPU MOZETUPOBaHNH (u-
3MYECKUX MIPOLECCOB

3auer
Bompocs! 1-12

OOpatHble 3a1a4i KaKk OCHOBHOI HHCTPYMEHT
00paboTKU JaHHBIX B HAYKOEMKHX TEXHOJIOTU-
SX. BerauciuTensHas cxema pemeHust 00paTHBIX
3amad MareMatuueckoi ¢usuku. [Ipobiemst,
BO3HHUKAIOIHE IIPH PeIIeHHH 00paTHBIX 3a4ad
MareMarudeckoit ¢umsuku. [lytu pemenus. Jlu-
HEifHbIC U HEeIIMHEWHbIC 00paTHBIE 3a1a4u.

OIIK.1 OIIK.3 OIIK.8

31. 3HaTh OOIIME MPUHLUIIBI IPOBEICHUS HAYYHBIX UCCIIE0BAHMMI 34. 3HATD IPEIOIaBACMYIO
00J1acTh HAY9IHOTO (Hay9HO-TEXHHYECKOT0) 3HAHUS U (MJIH) IPO(hECCHOHAIBHON NesTeNIbHO-
CTH Y TCHACHINHU e¢ Pa3BUTHsA yl. yMETh POBOJUTH BBIYMCIUTEIbHBIN SKCIICPUMEHT H OLle-
HUBATb €r0 Pe3yJIbTaThl

3aver
Bompocsr 12, 14-20

CMBICIT OTEepaTOpOB AUBEPTEHITHS H POTOP.
PacnipenenenHbie # COCPEAOTOUCHHBIE HCTOY-
HUKH BEKTOPHOTO TOJISL.

OIIK.3

yl. yMeTh HCIONB30BaTh BEIYUCIUTENBHBIN AKCIIEPUMEHT M YUCIICHHOE MOJICTIUPOBAHUE MIPU
MPOBEJCHUH HCCIIE0BAHUN

3auer
Bomnpocsr! 10, 13




ITACIIOPT KOHTPOJIMPYIOUINX MATEPHUAJIOB

IJIs1 UTOrOBOI'0O KOHTPOJIA B BUJEC 3a4€Ta

1. Cnucok BompocoB

Tabmuma 1

Crmcok BOITPOCOB

Cerounbie Metoapl. Maen merona xoHeunbix pazHocreir (MKP), koneunsix oopemoB (MKO),
TPaHUYHBIX AJIEMEHTOB. MeTo ] KoHeuHbIX dneMeHToB (MKD), ero ocHOBHBIE OT/IMYUS OT JApPY-
THUX CETOYHBIX METOJIOB.

ITopsanox anmpoxcumanuu. Ilopsnok Tounoctu. YcroiuuBocTs. IlopsAnok anmpokcumanuu B
MKP. Cxema BToporo nopsiika. CxeMsl nobitieHHoro nopsiika rouHoctt MKP u MKO.

Bapuanuonnsie nmoctaHoBku Ha ocHoBe MHK. Meroa kosutokanuu. Bapuarmonnble mocra-
HOBKHM, UCHOJb3yemble B Meroaax Purtna m ['anepkuna. Bwibop 6asuca MKD. ®unutHbIE
¢bynkuu. Coopka U3 JOKaIbHBIX MaTpull. KoHeYHOMEpHBbIE MPOCTPAHCTBA. DHEpreTudecKas
Hopma. OteHka norpenrHoctu pemieHust B MKDO.

[ToBpiienne nopsaka annpoxcumanuu B MKDO. basucHble pyHkuuu TOYHOCTH M BBIUMCIIH-
TenbHble 3aTpaThl. CTPYKTYpbl KOHEUHOIEMEHTHbIX MaTpull. Hymepauus y3nos, cOopka rio-
0aJbHON MaTpHILIBL, €€ CTPYKTYpa.

AnmpokcuManys HadajabHO-KpaeBbIX 3a7a4 Ais AudQepeHuanbHbIX ypaBHEHUH mapaboauye-
CKOTO U TUNEPOOTMYECKOTO THUIOB. SIBHBIC, HESIBHBIE CXeMbl. PelieHue 3amgad ¢ rapMoHUYe-
CKMMH 10 BPEMEHH UCTOYHUKAMH.

Meroapl omucaHusi ABYMEPHBIX pacu€THbIX oOmacteil. CTPYKTypbl JAHHBIX I ONUCAHUS
JIBYMEpHBIX 3a/a4y. AITOpPUTMBI TIocTpoeHus: ceTok. Tpuanrynauuu. Habpoc y3noB. Tpuanry-
manus Jlemone, e€ JOCTOMHCTBA U HENOCTATKU. DPOHTAIBHBIE METO/IbI MOCTPOEHUSI TPUAHTY-
JISAIIAN.

Onucanue TpéxMepHbIX pacd€THbIX oOnacteld. HaOpoc y3noB. TpéxmepHas Tpuanrymsuus Je-
JIOHe, e€ HeoCTaTKU. MeToJ TUPaXHUPYIOLUIUXCs CeUYeHU, ero MoAu(UKALUU ¢ U3MEHEHUEM
qucya y3JI0B.

CortacoBaHHEIE W HECOTJIACOBAHHBIE CETKH M KOHCYHEIC DJIEMCHTHI. KOM6I/IHI/IpOBaHHBI€ CO-
I'1aCOBAHHBIC CCTKH.

[Ipumenenne yznosoro MKD s pemieHnss BEKTOPHBIX 33]1a4.

10

Bexrtopubiii MKD nans pemieHus 3ajnad 3J€KTpoMarHeTusma. BapuannoHHas IOCTaHOBKA.
[TpuHnmnel nmoctpoeHus 0a3uCHBIX BeKTOp-(QyHKIUH. [TocTpoeHre KOHEYHO3IEMEHTHBIX arl-
ITPOKCUMALIMK ITPH COBMECTHOM HCIOJIb30BAaHNU CKAISIPHOTO U BEKTOPHOT'O MOTEHIIMAJIOB.

11

Pemenue HenmuHeHbIX 3a1a4. MeTona npocroi urepaunu. Merog HeroToHa.

12

OcHOBHBIE MCTOABI PCIICHUA OONBIIMX CHCTEM JIHMHEHHBIX ypaBHeHI/Iﬁ C CUMMCTPUYHBIMU H
HCCUMMCTPUYIHBIMU BCIICCTBCHHBIMH U KOMIIJICKCHBIMH MaTpHULlaMU

13

CkansipHble M BEKTOpHBIE Mmojs. ['padudeckoe nm3obpaxenue mojei. CMBICT ONMEepaToOpoOB AH-
BepreHius u porop. [loHsATHE COCPETOTOUCHHBIX U PACIIPEIEIEHHBIX HCTOYHUKOB.

14

OO6mrast moctaHoBKa 3aaad o0OpaboTku naHHbBIX. [lapamerpu3zanus nckomoit monaenu. Kmaccu-
¢dukanus 3a1a4 00pabOTKH JaHHBIX MO CIOCO0Y 3aBUCHMOCTH M3MEPSIEMBIX aHHBIX OT UCKO-
MBIX [IapaMeTPOB.

15

Knaccudukanus 3agau oOpabOTKM JaHHBIX MO PAa3MEPHOCTH MPSIMOM 3a7aydl MpPU PELICHUH
OOpaTHBIX 3a7a4 MaTeMaTHueckoil ¢u3uku. CHcTeMaTHdecKue M CIydaiiHble OTKJIOHEHHUS B
naHHbIX. CocoObl yMEHBIIECHUS BIUSHUS ITyMa HA PE3yJIbTAaT BOCCTAHOBIICHUS TAPAMETPOB.




Cnucok BOnpocoB

16

MGTOI[BI peliCHUAd 3aaa4 OUCHHUBAHUS IMAPaAaMCTPOB HPHU SIBHOM IMPCACTABIICHHUU 3aBUCHUMOCTHU
HU3MEPACMBIX JAHHBIX OT HCKOMBIX ITapaMETPOB. MGTO,I[BI peICHUA O6paTHBIX 3a1a4 C HCIBHBIM
MMpeaACTaBJICHUEM 3aBUCUMOCTH U3MEPACMBIX JaHHBIX OT HCKOMBIX IApaMCTPOB HA OCHOBC JIHU-
HEapu3aluu 110 METoAY Hrrotona. YCKOpeHI/Ie u obecrieueHue CXOOAUMOCTH C HCIIOJIB30BAHUEM
OHHOMepHOﬁ MHUHHMM3alUHU BJOJIb BBI6paHHOI‘O HaIlTpaBJICHUSI.

17

BrrunciaurenbHas cxema peuicHuA 06paTHBIX 3aaa4 IpaBUpPa3BCAKHU. BrruncaurenbHas cxema
PEIICHNUA O6paTHBIX 3a1a4 MarHuTOpasBCIKH.

18

BoruucnutenbHas cxema pelieHus OOpaTHBIX 3aqady MarHutotesutypuku. CTpykTypa mpo-
IPaMMHOT0 KOMILJIEKCa Ui pelieHus: 0OpaTHBIX 3a/1a4 MAarHUTOTEIUTYPUKH.

19

BrrunciaurenbHas cxema peuicHuA 06paTHBIX 3aaa4 SJICKTPOPAa3BCAKU Ha IMOCTOAHHOM TOKC.
CprKTypa MpOorpaMMHOI0 KOMIUICKCA IJIA PCHICHHA 06paTHI>IX 3ala4 3JICKTPOPA3BCAKH Ha
IIOCTOSIHHOM TOKC.

20

[TpuHIMOBI pacnapajiieNMBaHus pelleHus 3ajad oOpaboTKH AaHHbIX. TexHonoruu pacnapai-
JISIMBAHUSI Ha MHOTOSIAEPHBIX KOMIBbIOTEpax (B cucTeMax ¢ oOuied namsaThio). TexHomoruu
pacnapajuieIMBaHus B BBIYMCIUTEIBHOM Kinacrepe. Opranusanys napauleIbHbIX BIYUCICHUN
JUISL IPWJIOKEHUH, peaTM3yIoNNX PelIeHrs 00paTHBIX 3a/1a4 MaTEeMaTHIeCKOH (pr3uKH.

2. [Mpunnumns! (0co00EHHOCTH) pa3padOTKH KOHTPOIHPYIOIIUX MAaTepUAIOB

KOHTpOJ’II/IPYIOH_II/Ie MaTcpHrajibl p33pa60TaHBI B BHUIC BOIIPOCOB, OXBAThIBAIOIIUX BCC 010KH coaep-
JKaHuA JUCHUITIIMHBI.

. @opMa KOHTPOJIMPYIOLUX MATEPHATIOB

buner cocrout u3 TPEX TCOPCTUUCCKUX BOIIPOCOB. HpI/I arTeCTallu HCIOJB3YIOTCA KOHTPOJIU-
pyromme MaTcpualsbl, O6pa3I_ILI KOTOPBIX ITPUBCIACHEI B II. 1, 6.

. [IIxana u3MepeHnii 1 KpUTEPUU OLICHKU

K nrorosoi aTTeCTalli JOITYCKAIOTCA aCIIMPAHTDBI, BRIMOJTHUBIINC WHANBUAYAJIIBHOC 3a1aHUC U 3a-
paboragime He MmeHee 40 O6aoB.

OTBeThl Ha BOIPOCH OMJIETa OLIEHUBAIOTCS MO TPAAUIIMOHHOM (4-ypOBHEBOM) IIKalle OLEHKU U
ouenke B mmkaige ECTS (tabmwuia 2).

Ha 3agere acnupanT Moxer HaOpaThb MakcumyM 30 06auioB. 3ayeT CUMTAETCsl CIAaHHBIM, €C-
JM CpeHss cyMMa 0aJuIoB TI0 BCEM BOTIpOocaM cocTaBisieT He MeHee 10 6aos.

Tabmuna 2
Tpanuimon- YpoBeHb
Jnanazon Pl p
XapakTeprucTrKa padoThI CTyAEHTA 0aJUIOB Onenxa Hai SHAHUA
paitrep P Y . ECTS | (4-ypoBHeBas)
pelTuHra
IIKaJIa OICHKH
«OTnryHO» — PaboTa BBICOKOTO KAvecTBa, ypo-
BEHb BBIMIOJIHEHUSI OTBEYAET BCEM TPEOOBAHUSM, 98-100 A+
TEOPETUYECKOE COJICPIKAHMEe Kypca OCBOCHO HpOoaBH-
MOJTHOCTHIO, Oe3 Tpo0eoB, HEOOXOUMBIE IIPAK- OTJINYHO HYTBIU
THYCCKHUE HABBIKH PabOThI C OCBOCHHBIM Mare- 93-97 A YPOBEHb
puasioM chOpPMHUPOBAHbI, BCE MPEAYCMOTPEHHbIC




HpOFpaMMOfI 06yquI/1;1 3aJaHus BBIIIOJTHCHBI,
Ka4CCTBO HUX BBINNOJHCHHA OLICHCHO YHCIIOM oan-
JIOB, ONU3KUM K MaKCUMAJIbHOMY

«OueHb xopomo» — paboTa xopolias, YPOBCHb
BBITIOJTHEHNSI OTBEYaeT OOJBIIMHCTBY TpeboBa-
HUI, TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOCHO
MOJIHOCTHI0, Oe3 Tpo0eIoB, HEOOXOUMbIE MPaK-
TUYECKUE HABBIKM Pa0OThI C OCBOCHHBIM Mare-
pHAIOM B OCHOBHOM C()OpPMHPOBaHBI, BCE IIpe-
JyCMOTpPEHHBIE MPOTPaMMON 00ydeHUs yueOHbIe
3a[aHus  BBIMTOJHEHBI, KAuYe€CTBO BBIMOJHEHHS
OOJBIIMHCTBA M3 HHUX OILICHEHO YHCJIOM OaJlioB,
OJIM3KUM K MaKCHUMAITLHOMY

«XOopomIo» — YpOBEHb BBHIIIOJHEHUSI pabOTHI OT-
BE€Ya€T BCEM OCHOBHBIM TpC6OBaHI/ISIM, TCOpECTU-
YecKoe COJeprKaHHe Kypca OCBOCHO IMOJHOCTBIO,
0e3 mpoOenoB, HEKOTOPBIE MTPAKTHUECKUE HABBIKH
paboOTBl C OCBOCHHBIM MaTepHUaaoM C(HOPMHUPO-
BaHbl HEJOCTATOYHO, BCE MPETyCMOTPEHHBIC
mporpaMMoii 0OydeHus ydeOHbIe 3aJaHUs BHI-
IIOJIHCHBI, KQYC€CTBO BBIIIOJIHCHUSI HHU OJHOT'O U3
HUX HE OICHCHO MHHUMAJIBHBIM YHCJIOM 63JIJIOB,
HEKOTOpBIC U3 BBINOJHEHHBIX 3a/laHHUH, BO3MOXK-
HO, COJICPIKaT OIIMOKH

«Y IOBIETBOPUTEIBHO» — YPOBEHb BBHITIOJHEHUS
paboThl OTBeYaeT OOJBIIMHCTBY OCHOBHBIM TpeE-
OOBaHMAM, TEOPETUYECKOE COJep)KaHHe Kypca
OCBOEHO YaCTHUYHO, HO NMPOOeIbl He HOCAT CyIIe-
CTBEHHOTO XapakTepa, HeOOXOIUMBIE MpaKTHYe-
CKHE HaBBIKH PAaOOTHI C OCBOCHHBIM MaTepUaioM
B OCHOBHOM C(HhOpMHPOBaHBI, OOJBIIMHCTBO TIpe-
JYCMOTPEHHBIX MTPOrpaMMoil o0ydeHus: y4eOHBIX
3aJaHUi BBIITOJHEHBI, HEKOTOPbIE BUJIBI 3aIaHUM
BBITIOJIHEHBI C OIIMOKaMH

«ITocpenctBenHo» — paborta cnabas, ypoBeHb
BBITIOJIHEHHSI HE OTBEYaeT OONBIIMHCTBY Tpebo-
BaHWH, TEOPETUYECKOE COAEpXKaHHE Kypca Oc-
BOEHO YaCTMYHO, HEKOTOPHIE MPAaKTHMYECKHE Ha-
BBIKM paboOTBl He CPOPMHUPOBAHBI, MHOTHE IIpe-
JYyCMOTpPEHHBIE POrpaMMoi 00yueHHs yueOHbIe
3aJaHMs HE BBIIIOJHEHBI, 10O KauecTBO BHINOJI-
HEHHSI HEKOTOPHIX M3 HUX OIICHEHO YHCIIOM Oal-
JI0B, OJIM3KUM K MUHUMQJIBHOMY

«HeynoBneTBopuTensHO» (C BO3MOXHOCTBIO Tie-
pecaadun) —TeopeTHYecKoe COJAeplKaHWe Kypca
OCBOEHO YaCTUYHO, HEOOXOUMBIC TIPAKTHYECKHE
HaBBIKK PabOTHl HE C(HOPMHUPOBAHBI, OOJBIIWH-
CTBO MPEIYCMOTPEHHBIX MPOrpaMMoi 0O0y4yeHHs
yueOHBIX 33/IaHUI HE BBIITOTHEHO, JTH00 Ka4ecTBO
MX BBIMOJIHEHHUS OLIEHEHO YMCIIOM OailioB, Oim3-
KM K MHHUMaJbHOMY; HpPH JOMOJHHUTEIbHON
CaMOCTOATENbHON paboTe Haa MaTepuaoM Kypca
BO3MOXXHO IIOBBIIICHHE KA4YeCTBA BBIMOJHEHHS
yueOHBIX 3aJaHuN

90-92 A-
87-89 B+
83-86 B
80-82 B-
XOPOILO

77-79 C+

0a30BbIN

YpPOBEHb
73-76 C
70-72 C-
67-69 D+
63-66 D

yIIOBJICTBO-
PHUTEIBHO

60-62 D- MOporo-

BBII ypo-

BEHb
50-59 E
25-49 FX Heyaopie”
TBOPHUTEIBHO




«HeynosnerBoputenbHo»  (6€3  BO3MOXHOCTH
Tepeciaun) — TEOPETHIECKOE COZIEpIKaHNe Kypea
HE OCBOEHO, HEOOXOJUMBIE MPAKTHIECKUE HABBI-
Ki paboTel He CHOPMHUPOBAHBI, BCE BBIMOJIHEH-
Hble y4eOHBIC 3aaHus COoIepsKaT TpyObie ommo- 0-24 F
KH; JOTIONHUTENbHAS CaMOCTOsTEbHAs pabora
HajJl MarepuajoM Kypca He MpPHUBEAET K Kako-
My-JTH00 3HAYUTEIHHOMY TIOBBIIICHUIO KauecTBa
BBINIOJIHEHHS yIeOHBIX 33/1aHui

5. Bpewmsi, 0TBeIecHHOE Ha BBIMIOJIHEHUE KOHTPOIUPYIOIINX MaTEPUAIOB
Bpemsi, HeoOxommMoe Ha HaIMCaHUE OTBETA Ha 3 BOIIPOCA, COCTABIISCT 2 aKaJIEMUYECKUX Yaca.
6. JlononHuTeNbHAS MH(DOPMAIIHS:
TunoBoii OueTa K 3a4ery

1. Meronbl onucaHus JBYMEPHBIX pacy€THbIX oOnacTeil. AJIrOpUTMBI NOCTPOCHMS pery-
JISIPHBIX CETOK.

2. Annpokcumanusi HadalbHO-KpaeBOW 3ajnaud Uil JudQepeHnaIbHOro ypaBHEHuUs ma-
paboIMUecKOro TUMa ¢ UCIOJIb30BaHUEM JIBYCIOWHBIX U TPEXCIOMHBIX CXEM.

3. Metozapl peuieHus oOpaTHBIX 3ajau C HESIBHBIM IPEACTaBICHUEM 3aBUCHUMOCTHU H3MeE-
PAEMBIX JaHHBIX OT HCKOMBIX ITApaMETPOB Ha OCHOBE JIMHEapu3anuu 1o merony Heroro-
Ha.

CocraBurens M.I'. IIepcoBa

(moamnuce)
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