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Pacnipenenenne pabouero BpemMeHu

No Bunasr yue6HOM qesTeNbHOCTH 3 cemecTp Bcero Ennnunel
1 Jlexkumun 18 18 9acoB
2 [IpakTHueckue 3aHATHSA 16 16 4acoB
3 JlabopaTtopHbIe 3aHATHS 36 36 4acoB
4 Bcero aynuTopHbIx 3aHATHI 70 70 4acoB
5 W3 HUX B MHTEPAaKTUBHOMN (hopme 36 36 4acoB
6 CaMocTosTenbpHas padoTa 38 38 4acoB
7 Bcero (0e3 sx3amena) 108 108 JacoB
8 OO0mmas TpyI0eMKOCTh 108 108 4acoB
3 3 3.E
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁlpbl
nporokot Ne 73 or« 8 » 9 2016 1
JINCT COTJIACOBAHUIA

PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDexepanbHoro locygapcTBEHHOTO
oOpa3oBarenbHOTO cTaHmapra Beicmiero obOpazoanus (PI'OC BO) mo HampaBieHUIO TOATOTOBKH
(cnermmanpHOCcTH) 11.03.04 DrnexkTpoHWMKAa W HAHOAJICKTPOHHWKaA, yTBepkaeHHoro 2015-03-12 rona,
paccMOTpeHa U yTBep:KJIeHa Ha 3acenanuu kadeapsl « 8  » centsops 2016 roma, mporokon Ne 73.

Pazpabotunku:
noteHt kad. O3 UYucroenosa 1. A.
accucteHT kKadenpa OO Munun O. H.

3aBeayromuii ooecneunBaromiei kad.
(O] Tposn I1. E.

Pabouas nporpamMma cormacoBana ¢ GpakyasTeToM, MPo(GUIMPYIOIel 1 BITyCKatoel kadeapamu
HAaIpaBJICHUS MMOJATOTOBKH (CIEUUAIBHOCTH).

Hexan ®OT Boponun A. 1.

3aBenyrommii mpodumupyrorieid kad.

(OC) Tposn II. E.

3aBeqyroNIniA BEITyCKAOIIEH Kag.

(OC) TposH II. E.
OKCIIEpTHI:

IIpencenarens MeTogMYECKOM
xkomuccuu OOT Yucroenmona U. A.

IIpencenarens MeTogMYECKOM
Komuccuu Kagenpsr PO Yucroenosa 1. A.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
OBJIAJICHUE CHUCTEMOW 3HAHWMK W YyMEHUH B 00JaCTH BBIYMCIHMTEILHOH MaTEMaTHUKA M
WH(OPMAITMOHHBIX TEXHOJOTUH, HEOOXOAUMBIX IJIsi MPUMEHEHUI B MPOPECCHOHATBLHON JACITeILHOCTH, C
LIEJIBIO MIOCTPOCHUS MaTEMaTHUECKUX MOJIEJICH TEXHOJIOTMYECKUX MPOIECCOB, CUCTEM, TPHOOPOB.

1.2. 3agaun TMCHMIIHHBI
—  chopMUpOBaTh MPEACTABICHUE O METOJaX MAaTeMaTHKH, alrOpuTMax Kak 00 YHHBEpCaIbHBIX
SI3bIKAX HAYKW U TEXHUKH, CPEJICTBAX MOJCITUPOBAHHUS SIBJICHUI U MPOIECCOB, METOJaX ONTUMU3AIUHY.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

Hucuunnuna «Maremaruueckoe MojaenupoBaHue W nporpammupoBanue» (b1.B.J1B.2.2)
OTHOCHTCS K OJIOKY | (BapuaTuBHAs 4acTh, AUCIMIUIMHA 10 BBIOODY).

[TpenmiecTBYIONMMHI ~ JUCHHUILIUHAMY,  (QOPMUPYIOIIMMH  HA4YaJIbHBIE  3HAHUSA, SBISIOTCS
cienyomue aucuuiUinHbl: MHpopmannonnsie TexHonorud, KBaHTOBas MexaHuka, Maremaruka,
[Ipuxnannas uHpopmaruka.

[TocneayromuMu AUCHUIUIMHAMU SIBJSIOTCS: MeTtoasl maremarnudeckoi ¢usuku, OOpaboTka
pe3yibTaTtoB 3KcrnepuMeHTa, llnaHupoBaHue »skcnepuMeHTa, Y4eOHO-HCclieoBaTellbckas pabora B
cemectpe - 2.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS AHCHUTIIHHBI

[Tponecc n3yyeHus QUCUUIUTMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIISTYIOIINX KOMIETCHITUI:

— OIIK-9 cnocoOHOCTBIO HCIIOJIB30BaTh HABBIKK PAaOOThI ¢ KOMIIBIOTEPOM, BIIa/eTh METOIAMH
MH(GOPMALMOHHBIX TEXHOJIOTUI, COOJII0aTh OCHOBHBIE TPeOOBaHMs HH(OPMALIMOHHOM 6€3011acHOCTH;

— IIK-1 crnocoOHOCTBIO CTPOUTH MNpoCTeHine (U3NYECKHE U MareMaTHYeCKHE MOJIENH
npuOOpOB, CXEM, YCTPOWCTB M YCTAaHOBOK DJJCKTPOHMKH W HAHOAIEKTPOHUKH  Pa3IMYHOTO
(YHKIMOHAJIBHOTO Ha3HAYCHHUs, a TaKXKe HCIOIb30BaTh CTAHJAPTHBIE HPOTPaMMHBIE CpEICTBA HX
KOMITBIOTEPHOTO MOJICJINPOBAHNS;

B pesynbrare n3y4eHus JUCLHUILUIMHBI CTYIEHT JOJKEH:

— 3HaTh (YHKIMOHAJIBHOCTb PEJAKTOPOB UIEKTPOHHBIX TAONUI; (PYHKIIMOHAIBHOCTH IAKETOB
IIPOrpaMM JUIi MaTeMaTHYECKUX BBIYMCIICHUH YHMCIEHHBIE METOABl PELIECHUS 3aJad allpOKCUMALMH,
MHTEPIIONALNY, HHTETPUPOBAHUSA; OCHOBBI IPOrPAMMUPOBAHMUS U MOJEIUPOBAHUS; CTaHIAPTHHIE
IIPOrPaMMHBIE CPENICTBA KOMIIBIOTEPHOTO MOZAEINPOBAHUS

— yMeTb BBOJIUTh, (hopMaTHpoBaTh JAHHBIE, CTPOUTH TIpaUKH, MPOU3BOAUTH DPACUETHI B
penaKkTope 3NEKTPOHHBIX TaOIMI]; BBOAUTH, (OpMAaTUPOBATh JAaHHbIE, CTPOUTH I'padUKU, MPOU3BOAUTH
pacy€Thl C MOMOIIBIO MaKeTa MporpaMM JAjsl MaTeMaTHMYeCKUX BBIYUCIEHHH OOOCHOBaHHO BBIOMpPATh
YHUCJIEHHBIM MeTo/, pa3padoTaTh ajJrOpuUTM peIlIeHus; pa3padareiBaTh IMPOTPAMMBI, pPEATU3YIOIIHNE
YHCJIEHHBIE METObI

—  BJaJeTh HaBbIKaMH paOOTHI B PEJAKTOPE MEKTPOHHBIX TAOIHI]; HABbIKAMU PabOTHI B MaKeTe
MIPOrpaMM JIJIsl MaTEMaTUYECKUX BBIUMCICHUH COBPEMEHHBIMU METOJaMU 00pabOTKH, aHaIM3a U CUHTE3a
¢duznyeckoii nH(pOpMALIMK TyTEM NPUMEHEHUS HABBIKOB ITPOrPAaMMHMPOBAaHUS M HABBIKOB MOJICTUPOBAHUS
(bUBUYECKUX SBICHUN

4. O0beM IMCUMIIMHBI M BH/ABI Y4e0HOM padoThl
OO0m1ast TpyIOEMKOCTh IUCIUILTMHBI COCTABIAET 3 3a4eTHbIE eIUHHIIBI U MpeJICTaBleHa B Ta0IuIe

4.1.
Tabnuna 4.1 — TpymoeMKOCTb TUCITUTLTAHBI
No Bunbl yueOHOI nesTenbHOCTH 3 cemecTp Bcero Enunauner

1 Jlexrum 18 18 9acoB

2 [IpakTueckue 3aHATH 16 16 4acoB

3 JlabGoparopHbie 3aHATHUS 36 36 4acoB

4 Bcero aynuTopHbIX 3aHATUI 70 70 4acoB

5 U3 Hux B MHTEPaKTUBHOH (opme 36 36 4acoB
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6 CamocrosiTenpHas paboTa 38 38 4acoB

7 Bcero (0e3 sx3ameHa) 108 108 4acoB
8 OO6miast Tpy10eMKOCTh 108 108 4acoB
3 3 3.E

5. Conep:xaHue TMCHMILTUHBI

5.1. Pa3aeynl TUCHUILINHGLI M BUALI 3AaHATHI
Paznensl AMCHMITTUHBL U BUABI 3aHATUHN TpUBEICHBI B Tabmuie 5.1.
Taomuna 5.1 — Pa3gesnsl AUCHUIUIMHEL U BUIBI 3aHATUI

[Ipakt Bcero
Camoc
nueckn Jlabopa gacoB DopMupyembl
Jlexun TOSITE
Ne Ha3zBanus pa3zienoB AUCHUILUIMHBI " €  TOpHbIE (Ge3 e
3aHATH PabOTHI 9K3aMe€ KOMIETEHIUH
pabota
o Ha)
1 KomnploTepHbIH 3KCIIEPUMEHT B 1 0 4 2 7 OIIK-9, [1K-1
¢duzuke. [IpubakeHHbIC YKCIIa,
norpemHocTH. [Ipencrasinenue
JTAHHBIX.
Pemenue HeMHENHBIX ypaBHEHUN 1 4 0 4 9 OIIK-9, [1K-1
3 HWuTepnonsuus v anmpoOKCUMAIIHSI 2 0 6 3 11  OIIK-9, IIK-1
byHKIHIA.
[Tpeo6pazoBanus Oypbe. 2 4 0 4 10 OIIK-9, IIK-1
YucnenHnoe nuddepeHupoBaHue. 2 0 6 3 11  OIIK-9, [IK-1
YucneHHOEe HHTErPUPOBAHUE.
6 BbruncauTensHbIE METOBI TMHEHHOM 2 4 0 5 11  OIIK-9, I[IK-1
anredpsl
7 UYucneHHOE MHTETpUPOBAHUE 2 0 6 3 11  OIIK-9, I[IK-1
OOBIKHOBEHHBIX (D depeHIIaIbHbIX
YpaBHEHUM.
VYpaBHEHHS B UaCTHBIX POU3BOIHBIX. 2 4 0 4 10  OIIK-9, TIK-1
YHucneHHbIe METOMIBI PEIICHUS 2 0 8 5 15 OIIK-9, IIK-1
UHTErpajbHbIX YpaBHEHUH.
10 Tlowmck skcTpemMyMa, OTHOMEpHAs U 2 0 6 5 13 OIIK-9, IIK-1
MHOTOMEpHasi ONTUMHU3AIHS.
Htoro 18 16 36 38 108

5.2. Conep:xkanue pa3aesioB IMCUUIJIMHBI (110 JeKIUSIM)
ConeprkaHue pa3zienoB JUCIUILINH (110 JIEKIUSIM) MPUBEIEeHO B Tabnuie 5.2.
Tabnuua 5.2 - ConeprkaHue pa3aenaoB TUCIUIUIAH (TIO JEKIUSIM)
®opmupye

Tpynoe MBbIE
CogeprkaHue pa3aenoB JUCHUIITUHBI 1O pya

Ha3zpanus pasznenos MKOCTBb,
JCKIHASIM
q KOMIIETEHIT
17011
3 cemecTp

1 KoMmibroTepHBIi SKCIEPUMEHT B KommbroTepHBIi SKCIEpUMEHT B (PU3HKE. 1 OIIK-9,
¢usuxke. [IpubnmxeHHbIe ynca, OrtaIbl pelIeHns 3a/1aui Ha KOMIIBIOTEPE. [IK-1
norpemHocTy. [Ipencrasinenue [TpubnuxeHHbIE YKCIIa, OTPEIIHOCTH.
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JaHHBIX.

2 PemieHne HEMMHENHBIX YpaBHEHUN

3 VHTeprionsus U anmpOKCUMAIIHST
byHKIHIHA.

4 TIpeobpazoBanus Oypee.

5 Yucnennoe nuddepeHunpoBaHue.
YucneHHOe HHTETPUPOBAHUE.

6 BeruncimrenbHBIE METOBI
JUHEHHOU anreOpbl

7 UnClIeHHOE NHTETPUPOBAHUE
OOBIKHOBEHHBIX AU (hepeHITnaTbHBIX
YpaBHEHUM.

[TpréMbl MUHUMH3AIIUHU TOTPELUTHOCTH.
[IpencraBnenuie TaHHBIX B KOMITBIOTEPE.

Hroro 1

OIIK-9,
[1K-1

Wuatepnomsiuus ¢pyskuuii. [Tommaom 1
Jlarpanxa. Meron HerotoHa.

WNuTtepnonsanus KAHOHUYECKUM

noauHoMoM. CrutaiiH-UHTEPIOJISIIUA.

Metoasl 00pabOTKH SKCIIEPUMEHTATIBHBIX
JIaHHBIX. MeTo/1 HAMMEHBIIINX KBAJIPATOB.
Jlunelinas perpeccusi. AIIPOKCUMALIHS
AKCIEPUMEHTAIBHBIX KPUBBIX

IMOJIMHOMOM N-0i cTeneHu. HenuHeabIi
pErpeCcCUOHHBIN aHaAIHU3.

Hroro 1

OIIK-9,
[1K-1

[IpeoOpazoBanue Dypoe. Juckpernoe 2
npeobpaszoBanue Oypoe. bricTpoe
npeodpaszoBanue Oypoe.

Hroro 2

OIIK-9,
[K-1

Yucnennoe nuddepeHInpoBaHue. 2
[TonuHoMMHaIBHBIE (POPMYIIBI.
YUucneHHoe HHTErPUPOBAHHUE.
Haxoxnenue kBaaparypbl pa3oreHuemM
MHTEpBaja C IIOMOIIBIO CIIEHHUAIBHBIX
TOUYEK U C ITOMOILBIO CIIyYaiHBIX YUCEIL.
TOYHOCTH YMCIIEHHOTO NHTETPUPOBAHUS.
Meto npsSMOYTOJILHUKOB (CIIpaBa u
ciesa). Meron cpennux. Meton
Cumncona. Merop I'aycca. Meron
Mounte-Kapno. Haxoxaenue nHTerpaios
¢ OECKOHEUHBIMH TIpeJIeIaMHu.
MHoromepHsbIe HHTETPAJIBI.

Hroro

OIIK-9,
[K-1

Kopuu ypaBuenuii. Otaenenue KopHei. 2
VYTounenne koHel. Kpurepuii OkoHUaHuUs
WTEpAMOHHOTO porecca. Merox

nuxoromuu. Merox cexynmx. Meton

xopa. Meron Herorona. Merox mpocTsix
utepanuii. Meron [Maycca-3erinens.

Hroro 2

N

OIIK-9,
[K-1

Cucremsbl TMHENHBIX ypaBHEHUN. MeToz
I'aycca. Metox ["aycca ¢ BeiOopoM
mIaBHOTO AeMmeHTa. Meron ["aycca-
Kopnana. HaxoxneHue onpenenurenei u
oOparHoi#l MaTpullbl. 3aa4u Ha
COOCTBEHHBIE 3HAUCHHUS.

Hroro

OIIK-9,
[1K-1

OO6bikHOBEHHBIE MU depeHnanbHbIe 2
ypaBHenus. [lopsaox O/1Y. Pemenue
OLY. JononuurenbHble yCIOBUS. 3a1ada
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Kommu. KpaeBast 3agaua. PazHocTHbIe
CXEMBI. YCTOMYUBOCTD, KOPPEKTHOCTh
Pa3HOCTHBIX cxeM. Metoz Diiniepa s
OLYV 1, 2 nopsiaka u cuctem O/1Y.
MoaudunrpoBaHHbBIi MeTO DHepa.
Merton Pynre-Kyrra. Pemenune OY
MetoaoM Moute-Kapio. MHoromarosbie
MeTonbl. Metoa MunHa u meton Ajamca.
Pemienue kpaeBoit 3agaun. Meton
CTPENBOBL.

Hroro 2

N

8 YpaBHEHUS B YaCTHBIX Knaccugukanus ypaBHeHui 2-ro OIIK-9,
MIPOU3BOJIHBIX. nopsiaka. Pa3HOCTHBIE CXEMBI. [1K-1
YCToNYMBOCTD, aIPOKCUMALIHS,
KOPPEKTHOCTb, CXOAUMOCTb. Pa3HOCTHBIE
CXEMBI JUIsl ypaBHEHUH 1, 2 mopsiaka.
YpaBHeHue nepeHoca. BoinHosoe
ypaBHEHUE. DJUTMITHYECKUE YPABHCHHUS.

Hroro 2

9 YucneHHble METObI PELICHUS Knaccudukanust mHTErpaabHbIX 2 OIIK-9,
WHTEIPAJIBHBIX YPaBHEHUM. ypaBHeHul. PasHocTHBIE cxeMbl. MeToz [K-1

KBaJApaTyp.
Hroro 2

10 ITouck sxcTpemyma, ogHoMepHas U [lonck skcTpeMyMa 1eineBod QyHKIUH. 2 OIIK-9,
MHOT'OMEpHask ONTUMU3ALINSL. Knaccudukanus 3agay 1 METOJI0B [K-1
pemeHus. OnHOMepHask ONITUMHU3ALINS.
Meton «30710TOTO CEYEHHSAN.
MHoromepHas ontuMmusanusa. Meroz
HancKopeuiero crycka. JInneitHoe
nporpaMmupoBanue. CUMIUIEKC-METO/.

HUrtoro 2

Hroro 3a cemectp 18

5.3. Paznenbl AMCUMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3M € 00ecneYuBAKIIUMH (NP eabIAyIHMH)
U o0ecrieynBaeMbIMU (MOCJAeYIOINUMH) TUCHUIIIMHAMHA
Paznensl qUCIUTIIMHBI M MEKIUCITUTIIMHAPHBIC CBSI3M C 00CCIICUUBAIONIUMU (TIPEABITYIIUMHA) U
obecrieunBaeMbIMU (TIOCJIETYIONITUMH ) TUCITUTUTMHAMHY TPEICTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 - Pazaens! AUCHUTUINHBI M MEKIUCIUILTHHAPHBIE CBSI3U

HaumenoBanue Ne paznenoB JaHHOUM AUCHUTUINHBL, 7151 KOTOPBIX HEOOXOIUMO H3yUCHHE
JTUCITATIIINH 00eCITeunBaroONX U 00E€CIIEYNBAEMBIX TUCIIUTLINH

1 2 3 4 5 6 7 8 9 10

[IpenmecTByronme JuCIUIIIMHBI

No

1 HudopmarmonHsie

+ + + + + + + + + +
TEXHOJIOTHH
KBaHTOBas MexaHuKa + + + + + +
Maremaruka + + + + + + + + + +
[Tpuknannas uapopmaruka  + + + + + + + + + +

[Tocnenyromme TUCUUTUINHBI
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1 Meronbsl MaTeMaTHIECKON

+ + + + + + + + +
bu3uKu
2 O0paboTka pe3ysIbTaToB + + +
IKCIIEPUMEHTA
3 IlnanupoBanmue + + + +
IKCIIEPUMEHTA
4 VYyebHo-
UCCIIeZIOBaTENIbCcKast paboTa + +

B ceMecTpe - 2

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, (pOPMHUPYEMBIX IPU U3YYeHHH TUCHMIIMHBI, 1 BUI0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIMH, (POPMUPYEMBIX INPHU W3YyYCHUH IUCHUIUIMHBI, U BUAOB 3aHITHI
IIpeJICTaBIeHO B Tabauie 5.4

Tabmuma 5. 4 — CoOTBETCTBHME KOMIIETCHIIMH ¥ BHUIOB 3aHATHH, (QOPMUPYEMBIX MNpPU H3YYCHUHU
JUCIUTUTUHBI
Kommiereniu o
" Bungp! 3anstuii
[Ipaktuueckue  JlaboparopHbie
Jlexuuu CamocTosiTenbHas pabota
3aHATUS 3aHATHUS
OIIK-9 + + + +
IK-1 + + + +

6. UaTepakTUBHBbIE MeTOABI M (POPMBI OPraHU3ALMHU 00yUeHUSI
TexHOMOruM MHTEPAKTUBHOTO OOy4YCHHs TPHU Pa3HBIX (GopMax 3aHATHH B yacax IMPHUBEICHHI B
tabmuie 6.1
Tabnuua 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYEHHUS PU pa3HbIX (popMax 3aHATHI B yacax

HNuTtepakt
HHTepakTuBHbBIE HHTepakTuBHBIE
Meronsl VBHEIE Bcero
MIPaKTUYECKHE 3aHATHSL  J1a0OpaTOpHbIE 3aHATHUS
JEKIUU
IT-meTonBI 8 18 10 36
Hroro 8 18 10 36
7. JIaGopaTopHBIi NPAKTHKYM
Coneprxanue 1adopaTopHbIX padoT nmpuBeneHo B Tadnuue 7.1.
Tabnuna 7. 1 — Coneprkanue 1abopaTopHbIX padboT
dopmupye
Tpynoe MBIE
HasBanus pa3zaenos Copeprxanue 1a00paTOpHBIX padboT MKOCTb,
q KOMITETEHI]
17031
3 cemecTp

| KoMnproTepHBII S5KCIEPUMEHT B KoMrmibroTepHbIi SKCIEpUMEHT B (PU3UKE. 4 OIIK-9,
¢usuxe. [IpubnuxeHHble ynca, [TpubnmkeHHbIE YUCIIa, TOTPEITHOCTH. [K-1
norpemHocTu. [Ipeacrapienune [IpencraBnenne faHHBIX.

JTAHHBIX.

Hroro
3 UnTepnionsnuda v anopokcuManuss — VHTepnoysiius U anmnpoKCHMaIus 6 OIIK-9,
byHKIHA. byHKIHUA. [IK-1
Utoro 6
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5 Yucnennoe nmuddepeHnnpoBaHue.
YuciieHHOE HHTETPUPOBAHHUE.

7 UuCiIeHHOE NHTETPUPOBAHUE
OOBIKHOBEHHBIX JH(hepeHITnaTbHBIX
YpaBHEHUM.

9 YucneHHble METObI PELICHUS
WHTETPAJIbHBIX YPaBHEHUM.

10 [Touck skcTpemyma, OHOMEpHAs U
MHOTOMEpHasi ONTUMU3AIHS.

Hroro 3a CEMCCTP

Yucnennoe muddepeHnmrpoBanue.
UuciieHHOE HHTETPUPOBAHHUE.

Hroro

YUucneHHoe HHTErpUPOBaHKE
O0OBIKHOBEHHBIX (P hepeHITnaTbHBIX
YpaBHEHUM.

HUroro

YucneHHbIe METOMIBI PELICHHUS
WHTEIPAJIBHBIX YPAaBHEHUM.

Hroro

ITouck 3xcTpeMyma, OJHOMEpPHAsl U
MHOTIOMEpHasi ONTUMHU3ALHS.

Hroro

8. IIpakTHyeckue 3aHATHS
ConeprkaHue mpakTHUECKUX padoT mpuBeneHo B Tadnuie 8. 1.
Ta6muna 8. 1 — Coneprxkanue MpakTUIECKUX padoT

HaszBanus pasnenos

2 PemieHne HEMMHENHBIX YpaBHEHUN

4 TIpeoOpa3zoBanust ypse.

6 BeruncnuTenbHble METO/IBI
JUHEWHOU anreGpbl

8 YpaBHEHHUSI B UaCTHBIX
MIPOU3BOTHBIX.

Uroro 3a cemectp

9.

ConeprkaHue MPaKTUUECKUX 3aHATUN

3 cemecTp

Perenue HeNMMHENHBIX YpaBHEHUM.

Hroro

[Tpeo6pazoBanus Oypoe.

HUrtoro

BreraucnuteabHbIE METOIBI TUHEHHOMN
anreOpbl

HUroro

ypaBHCHI/IH B YaCTHBIX TPOU3BOAHLIX.

Hroro

CamocrosiTeqibHast padora

6 OIIK-9,

TIK-1

6

6 OI1IK-9,
I1K-1

8 OIIK-9,
TIK-1
OI1IK-9,
IIK-1

6

36
®opmupye
Tpynoe MBbI€E
MKOCTb,
q KOMIIETEHI]
15051

4 OIIK-9,
TIK-1
OIIK-9,
TIK-1
OI1IK-9,
TIK-1
OIIK-9,
TIK-1

4

16

Bunael camocrositensHOM paboThl, TPYAOEMKOCTh U OPMHUpPYEMble KOMITETEHIIUH MTPEICTABICHbI B

Tabmuue 9.1.

Tabnuua 9.1 - Bunel camocroaTenbHON pabOThl, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMITETEHIIUU

Haspanus paznenon

Dopmupy
Tpyno
. eMble
Bunbl caMOCTOSTENIBHOW ~ €MKOCT
paboTHI
KOMIIETEH
005051
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DopMbI KOHTPOJIS



1 KommnbroTepHbIii
9KCIIEPUMEHT B (PU3HUKE.
[TpubnuxeHHble UKCa,
MOTPEIIHOCTH.
IIpencraBiieHUE NJaHHBIX.

2 Perienye HETMHENHBIX
ypaBHEHUI

3 UnTepnosius u
anmpoOKCUMAITUs

byHKIHHA.

4 TIpeoOpazoBanus
Dypse.

5 YucnenHoe
nuddepeHnrpoBanue.
YucneHHoe
WHTETPUPOBAHUE.

6 BrnrunciurennHblie
METOBI TNHENHOI
anreopsl

3 cemecTp

[TpopaboTKa JEKIIMOHHOTO
Mmarepuaia

OdopmiieHHE OTYETOB T10
nabopaTopHbIM paboTam

Hroro

IToaroroBka k
MPaKTUYECKUM 3aHATUSIM,
CeMHHapaM

[IpopaboTka JIEKITMOHHOTO
marepuaia

Brimmonuenue noManrHux
3aJlaHuN

Hrtoro

[TpopaboTka JTEeKIIMOHHOTO
Mmarepuala

OdopmieHre 0T4eTOB 1O
nabopaTopHBIM paboTam

Hroro

IloaroroBka k
MIPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[TpopaboTKa JEeKIIMOHHOTO
marepuaia

BrimmonHeHue joMalrHux
3aJaHui

Hroro

[TpopaboTKa JEKIIMOHHOTO
marepuaia

OdopmieHne 0T4eTOB 1O
nmabopaTopHBIM paboTam

Hroro

IToxroroBka k
MPAKTUYECKUM 3aHATHAM,
ceMHHapam

[TpopaboTKa JEKIIMOHHOTO
Mmarepuaia

Brimmonnnenne nomManrgaux
3alaHUN

Hroro

CornacoeaHa Ha noprane Ne 2437

N

OIIK-9,
[1K-1

OIIK-9,
I1K-1

OIIK-9,
I1K-1

OIIK-9,
[1K-1

OIIK-9,
[1K-1

OIIK-9,
[1K-1

KonTponbHas pabora,
Otyet mo naboparopHo
pabote

KonTpomnsHas pabdora,
JlomaliiHee 3ajanue

KonTtponbnas pabora,
Otuer no naboparopHoit
pabore

KonrtponbHas pabora,
JlomaniHee 3agaHue

KonTponbHas pabora,
Otuer no naboparopHoit
pabote

Kontponbhas padora,
JlomaniHee 3agaHue



7 UucnenHoe
WHTETPUPOBAHUE
OOBIKHOBEHHBIX
TuddepeHIaTbHBIX
YpaBHEHUH.

8 YpaBHEHUSI B YaCTHBIX
MIPOU3BO/IHBIX.

9 YucieHHbIE METOABI
PEIICHUS HHTErPATbHBIX
YpaBHEHUM.

10 ITouck sxcTpemyma,
OJTHOMEpHasi U
MHOTOMEpHast
ONTUMHU3ALIUSL.

Hroro 3a cemecTp

Hroro

[TpopaboTka JIEKITMOHHOTO
Marepuala

OdopmieHre 0T4eTOB 10
J1abopaTopHBIM paboTam

Hroro

IToxroroBka k
MPaKTUYECKUM 3aHATUSIM,
CeMHHapaM

[TpopaboTka JTeKIIMOHHOTO
Marepuasna

Brinonnnenne noManrHux
3alaHUN

Hroro

[IpopaboTka JIEKITMOHHOTO
marepuasia

OdopmieHre 0T4eTOB 10
mabopaTopHBIM paboTam

Hrtoro

[TpopaboTKa JEeKIIMOHHOTO
marepuaia

OdopmieHre 0T4eToB 1Mo
nmabopaTopHBIM paboTam

IToaroroBka k
KOHTPOJIbHBIM paboTam

Hrtoro

1  OIIK-9,

I1K-1
2
2 OIIK-9,
IIK-1
1
1
4
OIIK-9,
IIK-1
4
5
OIIK-9,
[1IK-1
2
2
5
38
38

10. KypcoBas pabdora

He npenycmorpeno PYII

KonTpomnsnas padota

KonTpomnsHas pabdora,
JlomaliiHee 3ajanue

KonrtposnpHas padora,
Otuer no n1aboparopHoit
pabote

KonTponbHas pabora,
Otuer no naboparopHoit
pabote

11. PeiiTuHroBasi cucreMa JJisl OLlEHKH YCIIEBa€eMOCTH CTYIE€HTOB

OneMeHTHl yueOHOU
NeSITeIbHOCTH

JlomarliHee 3agaHue

KommoneHT

MakcHuMalbHBIN
6amt Ha 1-y10 KT ¢
Hayaja ceMecTpa

3 cemecTtp

10
8
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MaxkcuMaILHBIN
0asn 3a mepuo
mexnay 1KT u 2KT

11.1. banibHbIe OLEHKH AJI51 3JIEMEHTOB KOHTPOJIA
Tabnuna 11.1 — banpHbIC OIEHKH AJIs1 QJIEMEHTOB KOHTPOJIS

MaxkcuManbHBIN
0asu1 3a mepuoa Bcero 3a
mexnay 2KT n Ha ceMecTp
KOHEI[ CeMecTpa
10 26
6 18
10



CBOCBPEMECHHOCTHU

KonTponbshas pabota 8 8 16
Ornpoc Ha 3aHATHAX 4 4 4 12
Otuert no nmaboparopHoii 12 8 8 28
pabore

Hapacraromum nrorom 42 64 100 100

11.2. Ilepecyer 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6amIoOB B OLIGHKHU 32 KOHTPOJIBHBIC TOUKH MpECTaBIeH B Tabmume 11.2.
Tabmuma 11. 2 — [lepecyer 6amIoOB B OLEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOJIBHOM TOUYKHU Onenka
>90% ot MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 5
Ot 70% no 89% ot makcumanbHOM cymmbl OaisioB Ha garty KT 4
Ot 60% 10 69% ot makcumasibHOM cymMbl 6aiioB Ha Aaty KT 3
2

< 60% ot MakcuManabHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyet cymMMbl 02/1710B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[lepecder cymMbl OaioB B TPAIUIIMOHHYIO M MEXTyHAPOIHYIO OICHKY MPEICTaBICH B TAOIHIIE
11.3.
Tabmuua 11. 3 — Ilepecuetr cymmbl 6AJIOB B TPaJAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY

Hrorosast cymma 6anos,

Onenka (I'OC) YYMTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTmuHO) (3a4TEHO) 90 - 100 A (OTIMYHO)

4 (xopolo) (3a4TeHO) 85 -89 B (ouens xoporiio)
75-84 C (xoporo)
70-74 D (ynoBneTBOpUTENHHO)

3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65 - 69

60 - 64 E (mocpencTBenHo)

2 (HeyAOBJIETBOPUTENILHO) (HE

Huxe 60 6aiuios F (HeynoBieTBOpUTEIBHO
3a4TEHO) (neyn p )

12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALMOHHOE 0O0ecredeHre JUCHMIIIMHBI

12.1. OcHoBHas 1uTEpaTypa
1. Vuebnoe mnocobme «OCHOBBI MaTEeMaTHUYECKOrO MOjAeIUpoBaHus»: Jlns HampaBieHus
noarotoBku 210104 «MUKpPOSTIEKTPOHUKA M TBEPIOTENbHAS MeKTpoHUKay / 3apukoBckas H. B. - 2012.
247 c. [OnexTpoHHbIN pecype] - Pexxum pocryma: http://edu.tusur.ru/publications/4601, cBOGOTHBI.
2. HWudopmaruka: YueoHoe mocodue / 3apukoBckas H. B. - 2012. 194 ¢. [DnekTpoHHBIH pecypc]
- Pexxum nocryna: http://edu.tusur.ru/publications/4619, cBoGOAHBIH.

12.2. lonosiHuTEIbHAS JIUTEPATYPA
1. Yucnennsie metonsl : YuebHnoe nmocodue misa By30B / H. C. baxsanos, H. I1. XXunkos, I. M.
KoGenpkoB ; MOCKOBCKUI rocyaapcTBeHHBI yHuBepcuteT uM. M. B. JlomoHocoBa. - 4-¢ u3n. - M. :
BUHOM. JIa6oparopust 3uanuii, 2006. - 636[4] c. (Hanuuue B 6udmmoreke TYCVYP - 130 3k3.)
2. YucneHHble METOABI B IpUMeEpax U 3a1adax : YdyeOHoe mocobue s Bry3os / B. U. Kupees,
A. B. ITanTenees. - 2-¢ u3a., crepeoru. - M. : Beicmas nikomna, 2006. - 479[1] c. (Hanuuue B OMOIMOTEKE
TYCVYP - 20 3k3.)

12.3. YueOHO-MeTOAMYECKOE OCOOMe U TPOrPaAMMHOe obecneyeHue
1. VueGuo-meroamueckoe mocobue «Maremarnueckoe MopaelupoBaHue»: s CTyIeHTOB IO

CornacoeaHa Ha noprane Ne 2437 11



HanpasineHuto 210100 «DOnektponuka u HaHOIEKTpoHMKa» U 222900 «HanorexHonorun u
MUKpOCHCTeMHas: TexHuka» / 3apukoBckas H. B. - 2014. 103 c. [DnextpoHHbId pecypc] - Pexum
nocrymna: http://edu.tusur.ru/publications/4607, cBOOOTHBIIA.

2. YdeOHO-MeToamueckoe nocooue «Mupopmaruka»: i1 ayTUTOPHBIX MPAKTUYCCKUX 3aHSATHH,
nabopaTopHBIX pabOT U CAMOCTOATENBHBIX paboT crymeHToB / 3apukoBckas H. B. - 2012. 104 c.
[DnexrponnsIii pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/4616, cBoOOIHBIN.

124 Basnl JaHHbIX, I/IH(l)OpMaIII/IOHHO ClIpaBOYHLIC U MOUCKOBLIE CUCTEMbI
[MTaket mporpamm MathCAD.
MS Office.
Pascal ABC.
FreePascal.

NS

13. MarepuajbHO-TeXHHMYeCKOe o0ecrniedeHHe JUCHUIINHBI
TpeboBanue K ayguTOpUSM - KOMIIBIOTEPHBIN KIJIACC, MPOEKTOp (MHTEpPAKTHUBHAS [IOCKA) AJis
JEMOHCTPALIMU ITPE3EHTALIHM.
TpeboBanusi k 000pyIOBaHHIO PAOOYMX MECT MperojaBareliss U OOyJaroIIUXCs: BUICOMPOCKTOD,
HOYTOYK, IEPEHOCHOM KpaH.

14. ®oH OLIEHOYHBIX CPEIACTB
®DoH/T OIIEHOYHBIX CPEACTB MPHUBEICH B IPUIIOKESHUH 1.

15. MeTonnuyeckue peKOMEHIANUH M0 OPraHU3AIUN U3YyYeHHUs 1 CIIUTITTHHbI
bes pexomenmanuii.

CornacoeaHa Ha noprane Ne 2437 12



Mpuiaoxkenue 1
MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKHU P®
DenepajibHOE TOCYIAPCTBEHHOE OKIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXJIAIO
[TpopekTop no yaeOHo# padboTe
I1. E. Tposin
«_» 20 r

®OHJT OLIEHOYHBIX CPEJCTB 1O YUYEBHOU JUCLATIIMHE
MaremMaTu4deckoe MOJ€CJIUPOBAHUEC U MPOrpaMMHUpOBaHHuE

YpoBeHb OCHOBHOH 00pa3oBatesibHOl nporpammsl: bakasaspuar

Hanpasnenue noarorosku (crnenuaibHOCTh): 11.03.04 DiIeKTPOHNKA M HAHOIJIEKTPOHUKA
[Tpodwmib: MUKPO3/JIEKTPOHHKA M TBEPAOTEIbLHAS 3J1eKTPOHHKA

®dopma 0OyueHus: oUHast

@axynpreT: PIT, PakyabTeT 3JIeKTPOHHOH TeXHHUKH

Kadenpa: @3, Kagenpa puznueckoii 31eKTPOHUKHU

Kypc: 2

Cemectp: 3

YueOusrii maan Habopa 2015 roga

Pa3paborunku:
— noreHT kad. @D Yuctoenona U. A.
— accucrtent kadgeapa @D Munun O. H.

3ager: 3 cemecTp

Tomck 2016

CornacoBaHa Ha noptane N2 2437 13



1. BBenenne

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) U TIPENCTABISIET COO0M COBOKYIMHOCTh KOHTPOJIBHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1auu (3aJjaHusi), KOHTPOJIbHbBIE PabOThI, TECTHI U JIP.) U METOIOB UX MCIIOJIb30BAHUS, MTPEIHA3HAYEHHBIX
JUTSL ©3MEPEHUST YPOBHS IOCTUKEHUS CTYIEHTOM YCTAaHOBJICHHBIX PE3yJAbTaTOB OOYUCHHUS.

®OC mno pucuuIUIMHE (TPAKTUKE) HCHOJIB3YyeTCA TMpU MPOBEIECHUU TEKYILIEro KOHTPOJIS
YCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTAlUU CTYICHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — IlepeueHp 3aKperIeHHBIX 33 JUCIHUTUTMHOW KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI
OIIK-9  crmocOOHOCTBIO HCIIONB30BATh HABBIKK paboThI ¢ JlokeH 3HaTh (DyHKIIMOHATBLHOCTh
KOMIIBIOTEPOM, BJIa/IeTh METOAAMU PEaKTOPOB AIEKTPOHHBIX TaONHIL;
MH(OPMAITMOHHBIX TEXHOJIOTHH, COOIIONAT (YHKIIMOHATBHOCTH MAKETOB IPOTrPaMM
OCHOBHbIE TpeOOBaHMs NH(POPMALMOHHON JUIS MaTeMaTu4eCKUX BbIYMCICHUN
0€30I1aCHOCTH YHCJIEHHBIE METO/BI PELICHUS 33134

anmpoOKCUMAIINH, UHTEPIIOJSALUH,
HHTErpUPOBAHUSA; OCHOBBI
MIPOrpPaMMHUPOBAHUS U MOJICIIMPOBAHUS;
CTaHJapTHBIE IIPOTPAMMHBIE CPEACTBA
KOMITBIOTEPHOTO MOJICIIMPOBAHUS,

JloikeH yMeTh BBOAUTH, (POPMATHPOBATH
JaHHbIE, CTPOUTH IPa(PUKH, IPOU3BOIUTD
pacy€Thl B peaKTOPE IEKTPOHHBIX
TabNuIl; BBOIUTH, (OPMATUPOBATH JAHHEIE,
CTPOUTH TpadUKH, TPOU3BOIUTE PACUETHI C
MIOMOIIBIO TIAKeTa IPOTPaMM JIJIst
MaTeMaTH4eCKUX BBIIUCIICHUH
000CHOBaHHO BBIOMpATh YHCIIEHHBIN
MeTO, pa3padoTark alrOPUTM pEIICHHUS;
pa3pabarbIBaTh MPOrpaMMBbl, pealln3yroIue
YHCJIICHHBIC METO/IbI,

JloikeH BiasieTh HaBbIKaMU pabOTHI B
peaaKTope MEKTPOHHBIX TAOIHII;
HaBbIKaMU paboThI B TAKeTe MPOrpamMmm JUis
MaTeMaTH4eCKUX BBIUUCIICHHUH
COBPEMEHHBIMU METOJIaMH 00pabOTKH,
aHaJIM3a U cuHTe3a (PU3NYeCKOM
UH(OPMAIIUH ITyTeM IPUMEHEHHUSI HABBIKOB
mporpaMMHUpOBaHHA U HABBIKOB
MOZETUPOBaHUS (PU3NYECKUX SBICHUI

IK-1 CITOCOOHOCTHIO CTPOUTH MPOCTEHTITHE
dbuznyecKre U MaTeMaTHYeCKIe MOJICITH
pUOOPOB, CXEM, YCTPOMCTB U YCTAHOBOK
AIIEKTPOHUKHU Y HAHOZJIEKTPOHHUKHU PA3TUYHOTO
(GYHKIIMOHATBFHOTO Ha3HAUYEHHS, & TAKXKe
MCII0JIb30BaTh CTAH/IAPTHBIE IPOTPAMMHBIE
CpENICTBA UX KOMITBIOTEPHOTO MOJICITUPOBAHUS

OO01mpe XapaKTepUCTUKU TOKa3areed U KPUTEPUCB OICHUBAHUS KOMIICTCHIIMH Ha BCEX dTamax
MIPUBENICHBI B TaOIuUIIE 2.

CornacoeaHa Ha noprane Ne 2437 14



Tabnuma 2 — O6mue XapakTepUCTHKH MTOKa3aTeIe 1 KpUTEpHUEB OLIEHUBAHUSI KOMIIETEHIIUI 10 Tarnam

Tloka3arenu u
KpUTEPUU

OT1iu4HO (BBICOKHI
YPOBECHB)

Xoporio (6a30BbIit
YPOBECHb)

VYIoBIETBOPUTEIBbH
0 (TOPOTOBBIA
YPOBEHD)

Cocrasn

Conepxanue
ATaroB

Bunsl 3anstuii

3Harb

Ob6nanaer hakTUYECKUMU
U TEOPETUUCCKUMHU
S3HAHUAMU B IPCALCIax
U3y4aeMoi 001acTH ¢
IMOHUMAHHEM I'PAHUIL]
NPUMEHUMOCTH

3Haer (aKThl, IPUHITHIIHI,
MPOIIeCChI, 00IIHe
MOHSITHSI B TIpe/ieax
H3ydaeMoi 00JacTH

O0namaer 0a30BBIMUA
O0IIMMHU 3HAHUSIMU

YMmern

Obnamaer Auamna3oHOM
NPaKTUYECKUX YMCHHUH,
TpeOyeMbIX Il Pa3BUTHUS
TBOPYECKUX PEIICHHIH,
abcTparupoBaHus
npoOiem

OO6namaeT auana3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMbIX Ui PEeLICHHUs
OTpeICNICHHBIX TPOOJICM B
00J1aCTH UCCIICIOBaHUS

OO0namaeT OCHOBHBIMHU
YMCHHSIMH, TPEOyEeMbIMH
JUISL BBITIOJTHEHHUS POCTHIX
3aja4

2 Peasn3anusa KOMIeTEHIMIA

2.1 Komnerenuus OITK-9
OIIK-9: cnocoOHOCTBIO HCIIOJIB30BaTh HABBIKM PAOOThl C KOMIIBIOTEPOM, BIAJAETh METOAAMU
MH(OPMALMOHHBIX TEXHOJIOTUI, COOJII0aTh OCHOBHBIE TPeOOBaHUS HH(OPMALIMOHHOMN 6€3011acHOCTH.
s popmupoBaHMs KOMIETEHIIMA HEOOXOUMO OCYLIECTBUTH PSIJ ATANOB. DTarbl POPMUPOBAHUS
KOMIETEHLUH, MPHUMEHSEMble JUIsI 3TOr0 BHUJABI 3aHATUH M HCHOJb3yeMbIE CpEJICTBA OLICHUBAHUS
IpeJICTaBIeHbI B Ta0nuie 3.
Tabnuua 3 — Dransl GopMUpoOBaHKS KOMIETEHIIMH U UCIIOIb3yeMble CPEICTBA OLIEHUBAHUS

3Harthb

(GYHKIIMOHATBHOCTh
PENaKTOPOB ANEKTPOHHBIX
TaOIHUIL;
(GYHKIIMOHATBHOCTD
MAKETOB MPOTPAMM JISI
MaTeMaTHYeCKHUX
BBIYHCIIEHUH

e llHTepakTUBHEIC
MIPAKTHYCCKHE 3aHATHS;
e llHTepakTUBHEIC
JIEKIIVH;

e [IpakTuueckue
3aHATHS,

o Jlekuuu;

e CamMocrosiTenbHast
pabora;

CornacoeaHa Ha noprane Ne 2437

YMmeTh

BBOJIUTH, (OpMAaTUPOBATH
JlaHHBIE, CTPOUTH
rpaduku, TPOU3BOIUTH
pacuéTsl B peakTope
AIIEKTPOHHBIX TAOIUIL;
BBOJUTb, (HOPMATHUPOBATH
JaHHbIE, CTPOUTD
rpaduKu, MPOU3BOIUTH
pacu€Thl C TOMOIIBIO
MakeTa MporpaMm Jjis
MaTeMaTH4YeCKUX
BBIYMCIICHU I

e llHTepakTUBHEIC
MMPAKTUYCCKHUE 3aHATHA,
e llHTepakTUBHEIC
JICKIUY;

e [IpakTuueckue
3aHSTHS,

e CamocrosiTenbHas
pabora;

Bnanets

KonTponupyet padory,
MIPOBOJIUT OLICHKY,
COBEPILIEHCTBYET JEHCTBUS
paboThI

beper oTBETCTBEHHOCTSH 3a
3aBepIICHHE 3a/1a4 B
UCCIIEJOBAHUN,
IPUCIIOCAOINBAET CBOE
IIOBEJICHUE K
o0CTOsITEILCTBAM B
pelieHnu npoodaem

PaGoraet npu npsiMmomM
HaOIIONEeHU

Bnanets

HaBbIKaMH pabOTHI B
peAaKTOpe AEKTPOHHBIX
Ta0IUI[, HAaBLIKAMHA
paboTHI B TakeTe
porpamm JJist
MaTeMaTH4eCKUX
BEIUHCIIEHUH

e lHTepakTUBHBIE
nabopaTopHbIC 3aHATHUS,
e JlabGopatopHsble
3aHSITHS,

e CamocrosiTenpHas
pabora;
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KonTponwsHas pabora;
JloMamHee 3a7aHue;
Ornpoc Ha 3aHATHSIX;

[ ]
[ ]
[ ]
e 3auer;

YMeTs

Hcnonb3yemble e KoHTtpomnbHas pabora;
cpencraa e JlomamHee 3a/1aHHUE;
OLICHUBAHNA e Omnpoc Ha 3aHATUSAX;
e 3auer;
dopMynupoBKa MoKa3areneil U KpUTEpPHEB
Tabnure 4.
Tabmuua 4 — [Tokazarenu u KpUTEpUN OLEHUBAHUS KOMIIETEHIIMM Ha 3Tarax
Cocras 3HaTh
OmimynO ® (DYHKIMOHAJIBHOCTb

(BBICOKHH yPOBEHB) PENaKTOPOB
ANIEKTPOHHBIX TAOIHULL; UX
BO3MOXXHOCTH U
Ha3HAYCHHUE;

¢ (YHKIIMOHAJIBHOCTD
MAKETOB TPOTPAMM JIJIs
MareMaTu4ecKux

BBIYHCIICHHI;

Xopormio (6a30BbIit
YPOBEHB)

¢ (YHKIIMOHAIBHOCTD
penaKkTopoB
AIIEKTPOHHBIX TAOIUIL;;
¢ (DYHKIIMOHAILHOCTH
MaKEeTOB MPOTpamMM JJIst
MaTeMaTHYEeCKHUX
BEIUHCIICHUH,

VYIOBIETBOPUTENBH
0 (MOPOTOBBIH
YPOBEHD)

® UMEThH MPEJICTABICHHE
0 (yHKIIMOHAJIBHBIX
BO3MOKHOCTSIX
penaKkTopoB
AIIEKTPOHHBIX TAOIUIL;;

® UMEThH MPEJICTABICHHE
00 OCHOBHBIX (DYHKIUSX
MAaKeTOB MPOTPAMM JIJISI
MaTeMaTHIeCKUX
BBIYHCIICHUI;
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e BBOJUTH,
(bopmaTupoBaTh 1aHHbIE,
CTPOUTH I'pauKH,
IIPOU3BOAUTH PACUETHI B
PENaKTOpe NIEKTPOHHBIX
TaOIUIIL;;

® BBOJUTD,
(opmMaTHpoBaTh 1aHHbIE,
CTPOUTH TpapuKH,
IIPOU3BOAUTD PACUETHI C
IIOMOIIIbIO MaKeTa
IpOrpaMM JJist
MaTeMaTH4eCKUX
BBIYNCJICHUI;

® BBOJUTS,
(opmaTupoBaTh NaHHbIE,
CTpOUTh TpaduKu,
MIPOU3BOIUTH OCHOBHBIE
pacuéThl B pelakToOpe
AJNIEKTPOHHBIX TAOIHIL;;

® BBOJUTS,
(hopMmaTupoBaTh JaHHBIE,
CTPOUTH TpapuKH,
MPOU3BOIUTH OCHOBHBIE
pacU€Thl C TOMOIIBIO
MaKeTa MporpaMm Jyist
MaTeMaTH4YeCKUX
BBIYHCIICHUI;

® BBOJIUTb,
(hopMmaTupoBaTh JaHHBIE,
CTpOUTH TpaduKH,
MIPOU3BOIUTH MPOCTHIE
pacu€Tbl B peIaKTope
AJIEKTPOHHBIX TAOJIHIL;;

® BBOJIUTb,
(hopMmaTupoBatTh JaHHEIE,
CTPOUTH TpaduKH,
MIPOU3BOIUTH MPOCTHIE
pacU€ThI C TOMOIIBEO
MakeTa MporpaMm Jist
MaTeMaTHYeCKHX
BBIYHCIICHUI;

e Ortyer o
nabopaTtopHoi pabore;
e JlomamiHee 3aJaHuE;
e 3ayer;

OLICHUBaHUA HaHHOﬁ KOMIICTCHIIUKU IIPHUBCACHA B

Bnanets

® pPa3IMYHBIMU
HaBBIKaMH paboTHI B
PEeAaKTOpe AEKTPOHHBIX
TaOIUI HAaBBIKAMH
paboTHI B TIaKeTe
porpamm Jiist
MaTeMaTH4eCKuX
BBIYHCIICHHI,

® OCHOBHBIMHU HaBBIKAMHU
paboThI B pelakTope
AIIEKTPOHHBIX TAONHIL
HaBbIKaMH paboTHI B
MaKeTe MporpamMm JJis
MaTeMaTH4eCKUX
BBIYHCIICHUI;

® TIPOCTHIMH HaBBIKAMHU
paboTHI B pelakTope
AIIEKTPOHHBIX TAONHUIL
HaBbIKaMU padOTHI B
MaKeTe Mporpamm Jist
MaTeMaTH4IeCKUX
BBIYHCIICHUI;
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2.2 Komnerennus I1K-1
ITK-1: crmocoOHOCTBIO CTPOUTH MpocTelne HU3NIECKUe U MaTeMaTHieCKUEe MOJCIIH MPHUOOPOB,
CXEM, YCTPOMCTB M YCTaHOBOK D3JEKTPOHMKM M HAHOAJIEKTPOHHKH PA3IUYHOTO (YHKIHOHAIHHOIO

Ha3HAYCHMUS,
MOJIECIIUPOBAHHUS.

a TakKXX€ HCIIOJIb30BaTb CTAHAAPTHBIC IIPOrpaMMHEBEIE CPEACTBA HX KOMIIBIOTEPHOI'O

s popmupoBaHHs KOMIETEHIIUHA HEOOXOAMMO OCYIIECTBUTH PsI/i 3TANOB. DTarbl OPMUPOBAHUS
KOMIIETCHIIUU, TPUMEHSEMbIC J/JI 3TOr0 BHJBI 3aHATUH W HUCIOJIb3yEeMbIE CPEICTBA OLICHUBAHUS

MIPEACTABIICHBI B TAOJIHIIC 5.

Tabmuma 5 — Dtansl GOpMUPOBAHUS KOMIIETESHIIMH U UCIIOIL3yEeMbIE CPEICTBA OIICHUBAHUS

Cocrasn 3Harb
ConeprxaHue YHUCJIEHHBIE METOIBI
JTaIlOB pelieHus 3a1ad

aTpOKCUMAIIHH,
I/IHTepHO.HSII_II/II/I,

WHTETPUPOBAHUS; OCHOBBI
MPOrPaMMUPOBAHUS U
MOJIETTUPOBAHUS;
CTaH/IApTHbIE
IIpOrpaMMHBIE CPEACTBA
KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

Bunrsl 3austuii e lHTEpakTUBHBIE

YMmern

000CHOBaHHO BBHIOMPATH
YHCJICHHBIA METOJI,
pa3paboTarh alropuT™M
pelieHus; pa3padaTeiBaTh
IPOrPaMMBl,
peaM3yIONINe YHCIICHHBIC
METOJIbI

e llHTEepakTHBHBIC
MPaKTUYECKHUE 3aHATHUS,
e [IpakTnueckue
3aHATUS;

e CamocTosiTenbHast
pabora;

e KoHTponbHas paboTa;
o JlomarrHee 3a7aHue;
e Ormpoc Ha 3aHATHSIX;
e 3auer;

Bnaners

COBPEMEHHBIMU METOJIAMH
00paboTKH, aHaIM3a 1
CHHTEe3a (PU3NICCKOM
uH(pOPMALIUH ITyTEM
MPUMCHCHHS HABBIKOB
IPOTPaMMHUPOBAHUS U
HABBIKOB MOJICITUPOBAHHSI
(U3HYECKUX SBICHUN

e llHTEepakTUBHBIC
nabopaTopHbIC 3aHATHUS,
e JlaGoparopHbie
3aHSITHS,

e CamocTosiTenbHas
pabora;

e Otuer no
naboparopHoOit paboTe;
e JlomalrHee 3a/1aHue;
e 3auer;

CDOpMy.]'II/IpOBKa MoKa3areined u KPpUTCPUCB OLICHUBAHUA JJaHHOM KOMITETEHITUH IIpUBCJICHA B

YMmern

e 000CHOBaHHO
BBIOMpATh YUCIICHHBII
MeTOI, pa3pabarbIBaTh
AITOPUTM pEIICHHUS,

JIEKLUU;
o Jlekiuuy;
e CamocTosTenbHast
pabora;
Hcnonbs3zyemblie o KonrtponbHas pabora;
CpeacTBa e JloMalnHee 3a/laHHUE;
OLICHUBaHWA e Omnpoc Ha 3aHATUSAX;
e 3auer;
Tabnure 6.
Tabnuua 6 — [Tokazarenu u KpUTEpUN OLIEHUBAHUS KOMIIETEHIIMM Ha JTarax
Cocras 3HaTh
OtinyHO ® YNCIICHHBIE METO/BI
(BBICOKMI yPOBEHB)  peIleHHMs 3a1a4
anmnpoKCUMAIINH,
UHTEPIOJIALNH,
MHTETpUPOBAHUS ;

® YNCICHHBIE METO/BI
pEeLIECHHS] HETMHEMHBIX
ypaBHeHuii, CJIAY, O/1Y
Y ypaBHEHUH B YaCTHBIX
IIPOU3BOJHBIX;

® YNCICHHBIE METO/BI
penieHus 3anaq
OJTHOMEPHOU U
MHOTOMEPHOI
ONTUMHU3ALINY;

® YNCIICHHBIE METO/IbI

CornacoeaHa Ha noprane Ne 2437

pa3zpabarbiBaTh
MIPOTPaMMBI,
peanu3yomnme
YHCIIEHHBIE METOJIBL;

Bmangers

® COBpPEMEHHBIMU
MeTojamMu 00paboTKH,
aHaJiM3a U CUHTE3a
buznyeckoin
nHpopManuu nyrem
PUMEHEHHS HaBBIKOB
MPOrpaMMHPOBAHUS H
HaBBIKOB MOJICTUPOBAHUS
(bu3NYECKUX SBICHUN;
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Xoporio (6a30BbIit
YPOBECHb)

VYIOBIETBOPUTEIIbH
0 (TOPOTOBBIA
YPOBEHB)

MOJTyYCHUS
k03 unrenToB

JUCKPETHOTO U OBICTPOTO

npeobpazoBanus Oypne
Y MX Ha3HA4YCHUE;

® YHCIICHHBIC METOJIbBI
pEIICHUS HHTETPATBHBIX
YpaBHEHUN;

® OCHOBBI
MPOrpPaMMHUPOBAaHUS U
MOJIEJIMPOBAHUS;

® YUCJICHHBIE METO/BI
peLIEHHS Pa3InYHbIX
3azay;

® OCHOBHBIE UYHCJICHHBIE
METO/Ibl PELLIECHUS
IIPOCTBIX 3a]1a4
anInpoKcUMallu,
MHTEPIOJIALINY,
WHTETPUPOBAHUS;

® OCHOBBI
IIPOrpaMMHUPOBAHUS U
MOJIEJIMPOBaHUS

® BBHIOMpATh YHCICHHBIN
MeToJI, pa3padarbiBaTh
QJITOPUTM pEIICHHS U
IIPOrPaMMEBI,
peanusyromue
YHUCJIICHHBIC MCTO/bI,

® TIPUMEHSATH
IPOrPaMMBI,
peanusyroime
YHCIIEHHBIE METOJIBL;

3 TunoBbie KOHTPOJIbHbIEC 32/1aHUSA

® OCHOBHBIMH METO/IaMHU
00paboTKH, aHamm3a u
cuHTe3a (ru3nIecKoi
UH(POPMAITUH ITyTEM
HNPUMEHEHHS HaBBIKOB
IPOTrPaMMHUPOBAHUS U
HaBBIKOB MOJICTTUPOBAHHS
(U3NIECKUX SIBICHHIA,

® OCHOBHBIMH METO/IaMH
00paboTKu pU3HIECKON
UHPOPMAIIH C
TIOMOIIBIO0 METOJIOB
POrPaMMHUPOBAHUS U
MOJICTTUPOBAHUS

st peanuzanuiy BBIIETIEPEUNCIECHHBIX 3a/1a4 00Y4YeHHUS! MCIOJB3YIOTCS TUIIOBBIE KOHTPOJIbHBIC
3aJlaHusl WM WHBIE MaTepuaibl, HEOOXOIUMBIEC IJIs OLICHKH 3HAHWUW, YMEHHI, HAaBBIKOB M (WJIM) OMBITA
NESTETPHOCTH, XapaKTePU3YIOMUX JTanmbl (OPMUPOBAHUS KOMIETEHIIMH B TIPOIECCE OCBOCHUS

O6p330BaTeHBHOI>'I MporpaMmebl, B CJICAYONIEM COCTAaBE.

3.1 TeMbl TOMAIIHUX 3aAHUI

IIpumep 3ananus:
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BapmasTN: 3

1. HafiTe KOpER ypaEHeHHA
y=snx-sin3ix.
2. PemmTs cHCTEMY THHEHHED VPABESHEH.
(2x, +2x, —x, +x, =4

4x, +3x, —x, + 2x, =6

8x, +5x, —3x, +4x, =12

3%, +3x;, —2x, + 2x, =6
HafiTe onpenemHTens MATPHIEL

-1 b ds

= i Lh

3.
3
1
]

4. BemacasTs obpaTHYED MATPHITY.

i 7

5. BeMACTHT: onpeenSHEE BHTETPAT.

j et dx

6. BeaacIHT: HeoNpeIenEHHER HETeTPAT.

[ cos® x-sin® x . dx

" BrrmacaHTs DpoRsEoTHYED GyEEIHE.

y=g*

8. Pemmrre mediiepernpanEHOe YpaEESHHRE.

Y43y = et

9. Hafire seaTerna dvEEmEE f(x)=In(x* + 5x+3)
x=-10.10,h =035

BapuastNe 5

1. HafiTs KOpHE YpaEHeHHA
y=snx+snlx.
2. PemmATE cHCTEMY THESAHED: VPABHSHET.
(Tx, + 2xy + 3x, =15

x, —3x, +2x, =13

[10x, —11x; +5x, =36

. HaHiTe onpensINTens MaTPHIEL
1 1

e ) Lo

b L

— b

I e
et

4. BraAcaaTs 00PaTHYED MaTPHITY.
1

-

3
A=4
2

Lol T B

5. BEIMACIHTE ONpe e TEHEEI HHETETPATL.

'|L~ dx

12+44x+1

. BEITHCIHTS HeonpeIenSHHER HETET P
WrE2—3x+ 2"

7. BEITHCIHTE DPORSECTHEYES YVEEITHH.

dr

yv=a"™

8. Pemmrs grddepeHINaTEREOS YDAEHCHHE.
V+2v=4x

9. HaiTe snaueses GYHEIHE £ =y +—

+2x
2x-1

x=100.1000,h =30

3.2 Tembl OIPOCOB HA 3AHATHAX
— YucnenHoe muddepeHIpoBaHHE. [lonuHOMuHaNBHBIE bopmynbl. Hucnennoe
uHTerpupoBanue. HaxoxaeHue kBaapaTypsl pa3oueHreM HHTepBaja ¢ MOMOIIIbIO CIIEIHATIbHBIX TOUYEK U C
MTOMOIIbIO CIIyYallHBIX YHMCEJ. TOYHOCTh YUCICHHOTO UHTErpUpoBaHusl. MeTo NMpsMOYroJIbHUKOB (CIpaBa
u cinesa). Meron cpennux. Meron Cummcona. Meron I'aycca. Meron Monrte-Kapno. Haxoxnenue
MHTErpajoB ¢ 0ECKOHEUYHBIMHU TpeieiaMu. MHOTrOMEepHbIEe HHTErpasIbl.

3.3 Tembl KOHTPOJIBLHBIX PadoT
— KonTtponbHas padora 1 (mpumep 3aaanus):

3ajzanme
1. Hammcats mporpaspdy oTeIeHRT KOpHEH.
2. Hammcats mporparpdy DOHCKA EOPHEH JEYMA METOZAME Nepebopa
H X0pa
Bapmarr: V=(32*21) div 100=6.
Hexomeeie gammse: f{x) =+/4x+7 —3cos(x).

KontponbHas pabota 2 (mpumep 3aJaHus):
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3apaga |. BemmcmHTs HETETpan

dx -

— opHE n=>5.

0.5 *

a) mo QopMYITIE TPATISITHE,

&) mo dopuyIe DPAMOYTOIBHHEECE;
E) no dopuyne Crvmcona;

r) no dopuyne Dayeea;

a) no gopryne Yeormmezsa.
PaccudTaTh DOTPeMBEOCTE.

1
|

3.4 Tembl 1a00paTopHBIX padoT
— Ilouck 3xcTpeMyMa, OZHOMEpPHAs U MHOTOMEPHAs ONTUMU3ALHS.
— YuceHHbIE METO/IbI PELICHUS NHTETPAIbHBIX YPABHEHUH.
— UYucnennoe nuddepenupoanre. YncieHHOE HHTETPUPOBAHUE.
— MHuTepnionauus u annpokcumanus QyHKIu.
— KommbrotepHslii  skcriepuMeHT B ¢u3uke. IIpuOmibkeHHBIE  YHMCIa,  MOTPEIIHOCTH.
[IpencraBiienne JaHHBIX.

3.5 3auér

- Pemienue ypaBHeHUH ¢ OJTHOW NMEPEMEHHOM

- Pemienue 3aga4 TMHEHHON anreOpsI

- Berunciienue coOCTBEHHBIX YHCET U COOCTBEHHBIX BEKTOPOB

- UnTepnonupoBanue u yncienHoe auddepeHunpoBanue GyHKuni
- [Ipubnmxenue crulaiiHamMu

- YucneHHoe UHTErpupoBaHue QyHKIUH

- Pemennie 0ObIKHOBEHHBIX AU PepeHInanbHbIX YpaBHEHUN

4 MeToauyeckne MaTepHaJIbI
s obecneueHus mporecca 0OydyeHHsI M PELIeHUs 3a/1au 0O0yueHHs! UCIIONIb3YIOTCS CIIENYIOIIne
Marepuabl:
— METOJMYECKHUE MaTepuabl, ONpeNeNdionue MPOoLeaAypbl OLICHUBAHMUS 3HaHUM, YyMEHUil,
HaBBIKOB M (WJIM) OMBITa JEATENIBHOCTH, XapaKTepU3YIOUIMX OTamnbl (HOPMHUPOBAHUS KOMIIETEHIIMH,
coracHo 1. 12 paboueil mporpaMMsl.

4.1. OcHOBHas JUTEpaTypa
1. VuebHoe mnocobue «OCHOBBI MAaTEeMaTHYECKOrO MOJAeIMpoBaHus»: Jlns HampaBieHus
noarotoBku 210104 «MUKPOIEKTPOHUKA W TBEPOTEIbHAS MEKTpoHUKa» / 3apukoBckas H. B. - 2012,
247 c. [DnexTpoHHbIN pecypce] - Pexxum pocrtyma: http://edu.tusur.ru/publications/4601, cBOGOTHBIA.
2. HWudopmaruka: YueoHoe mocodue / 3apukoBckas H. B. - 2012. 194 ¢. [DnekTpoHHBIH pecypc]
- Pexxum nocryna: http://edu.tusur.ru/publications/4619, cBoG0AHBIH.

4.2. lomosiHMTEIbHAS JIUTEPATypa
1. Yucnennsie metonsl : YuebHnoe nmocodue mis By30B / H. C. baxsanos, H. I1. XKunkos, I. M.
KoGenpkoB ; MOCKOBCKUI rocynapcTBeHHBIH yHuBepcuteT uM. M. B. JlomoHocoBa. - 4-¢ u3n. - M. :
BMHOM. JIaGopatopust 3Hanuii, 2006. - 636[4] c. (nanuuue B 6ubnuoreke TYCVYP - 130 7k3.)
2. YucneHHble METOABI B IpUMeEpax U 3a1adax : YdyeOHoe mocobue s BTy30B / B. U. Kupees,
A. B. TIlanTenees. - 2-¢ u3j., ctepeotwil. - M. : Beictmas mkona, 2006. - 479[1] c. (Hanuaue B OMOIHOTEKE
TYCVYP - 20 3k3.)

4.3. YueOHO-MeTOAMYECKOE T0COOHE U MPOTPAMMHOE o0ecrnedyeHue
1. VueGuo-meroamueckoe mocobue «Maremarnueckoe MojaelupoBaHue»: /s cTyaeHTOB 1o
HanpasineHuto 210100 «DOnekTpoHuka u HaHOIEKTpoHMKa» U 222900 «HanorexHonorun u
MUKpOCHCTeMHas: TexHuka» / 3apukoBckas H. B. - 2014. 103 c. [DnextpoHHbIi pecypc] - Pexum
nocrymna: http://edu.tusur.ru/publications/4607, cBOOOTHBIIA.
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2. YuebHO-MeToanueckoe nocooue «Mudopmaruka»: s ayIUTOPHBIX MPAKTUYECKUX 3aHATHH,
abopaTopHBIX PAbOT U CaMOCTOATENBHBIX paboT crymeHToB / 3apumkoBckas H. B. - 2012. 104 c.
[DnextponHsIii pecypc] - Pexxum nocrymna: http://edu.tusur.ru/publications/4616, cBOOOIHBII.

4.4. ba3bl JaHHBIX, TH(POPMAIHOHHO CIPABOYHbIE H MOMCKOBbIE CHCTEMBI
1. TIlaker mporpamm MathCAD.
2. MS Office.
3. Pascal ABC.
4. FreePascal.
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