MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKH P®
DenepajibHOE TOCYIAPCTBEHHOE OKIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHne BbICIIero 00pa3oBaHust

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop mo yueGHOM padboTe
I1. E. Tposiu
«_» 20 r

PABOYAS I[TPOI' PAMMA YUYEBHOM JUCHUATIIAHBI
Maremaruyeckoe MOAeTMPOBaHUE H IPOrPAMMHPOBAHUE

VYpoBeHb OCHOBHOI 00pa3oBaTesibHOl nporpammsl: bakasaspuar

Hampasienue noarorosku (cnernuaibHOCTh): 28.03.01 HaHOTEXHOJI0THM 1 MUKPOCHCTEMHAsI TEXHHKA
[Tpodwis: HanoTeXHOJI0THM B JIEKTPOHUKE U MUKPOCHCTEMHOI TeXHHKe

®dopma 0OyueHus: oUHast

@axynpreT: PIT, PakyabTeT 3JIeKTPOHHOH TeXHUKH

Kadenpa: @3, Kadenpa puznueckoii 31eKTPOHUKHU

Kypc: 2

Cemectp: 3

VYuebnsiii man Habopa 2014 roga

Pacnipenenenne pabouero BpemeHu

No Bunasr yue6HOM qesTeNbHOCTH 3 cemecTp Bcero Ennnunel
1 Jlexkumun 10 10 9acoB
2 [IpakTHueckue 3aHATHSA 8 8 4acoB
3 JlabopaTtopHbIe 3aHATHS 18 18 4acoB
4 Bcero ayiuTOPHBIX 3aHATUH 36 36 9acoB
5 W3 HUX B MHTEPAaKTUBHOMN (hopme 36 36 4acoB
6 CaMocTosTenbHas padboTa 36 36 4acoB
7 Bcero (6e3 sx3ameHa) 72 72 9acoB
8 OO0mmas TpyI0eMKOCTh 72 72 4acoB
2 2 3.E

3auer: 3 cemecTp

Tomck 2016
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
nporokot Ne 73 or« 8 » 9 2016 1
JIUCT COTTIACOBAHUN

PabGouass mporpamma cocraBiieHa ¢ y4deToM TpeboBaHui @DeaepanbHoro locymapcTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermanpHOCTH) 28.03.01 HanoTexHOMIOTMM M MUKPOCHCTEMHAass T€XHHKA, yTBepkaeHHoro 2015-03-06
rojia, pacCMOTpEeHa U yTBEpkK/ieHa Ha 3acenannu kadeapsl «8» centsOpst 2016 rona, mpoTokon Ne 73

Pa3paborunku:
noteHt kad. O3 UYucroenosa 1. A.
accucteHT kKadenpa OO Munun O. H.

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

Pabouas nmporpamma cormnacoBaHa ¢ (GpaxyabTeTOM, NPOGUINPYIOIEH U BhITycKarommei kadeapamu
HalpaBJICHUs MTOJTOTOBKH (CHELMATIBHOCTH).

Hexan ®OT Boponun A. 1.

3aBenyrommii mpodumupyrorieid kad.

(OC) Tposn II. E.

3aBeqyroNIniA BEITyCKAOIIEH Kag.

(OC) TposH II. E.
OKCIIEpTHI:

[Ipencenarens MeTOAMYECKOM
komuccuu OOT Yucroemosa U. A.

[Ipencenarens METOIMYECKON
KoMuccuu kadeapst PO Uucroenosa U. A.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
OBJIAJICHUE CHUCTEMOW 3HAHWMH W YMEHUH B OOJACTH BBIYUCIHMTEIBHOW MaTeMaTUKu |
WH(OPMAITMOHHBIX TEXHOJIOTHH, HEOOXOAMMBIX JJIsi MPUMEHEHUH B MPOQPECCHOHATBHON JAATeILHOCTH, C
LIEJIBIO MIOCTPOCHUS MaTEMaTHUECKUX MOJIEJICH TEXHOJIOTMYECKUX MPOIECCOB, CUCTEM, TPHOOPOB.

1.2. 3agaun TMCHMIIHHBI
— cdhopMupoBaTh MPEACTABICHUE O METOJaX MAaTEMaTHKH, allTOPUTMAaX Kak 00 YHHBEPCATbHBIX
SI3bIKAX HAYKW U TEXHUKH, CPEJICTBAX MOJCIMPOBAHUS SIBICHUM U MPOIIECCOB, METOAAX ONTUMU3AIINH;

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

HucnuminHa «Maremartiueckoe MojenupoBanue u  nporpammuposanue» (b1.B.JIB.2.2)
OTHOCHTCS K 010Ky | (BapHaTHBHAS 4acTh, TUCIMILIMHA 110 BEIOOPY).

[TpenmiecTBYIONMMHI ~ JUCHHUILIUHAMY,  (QOPMUPYIOIIMMH  HA4YaJIbHBIE  3HAHUSA, SBISIOTCS
cnenyrone AUCHUIUIMHBL WHpopManmonHeie TexHojoruu, KBaHTOBas MexaHWKa, Maremaruka,
[TnaampoBanue 3KcriepuMeHTa, [IpakTHKa MO IMOJYYCHUI0 TEPBHYHBIX MPO()ECCHOHATBHBIX YMCHHHA H
HaBBIKOB, B TOM YHCII€ TEPBUYHBIX YMEHUNW M HABBIKOB HAyYHO-UCCJIEIO0BATEIbCKOU AESTEIBHOCTH,
Craructuueckass oOpaboTKa pe3yJabTaTOB SKCIIEPUMEHTA, Teopus BEPOATHOCTH M MaTeMaTHYeCKas
CTaTUCTHKA.

[TocnenyromuMu JUCHUTUIMHAME SIBISIOTCS: MeToapl MaTemaTiuieckoi ¢husuku, MojenupoBanue
1 TIPOCKTUPOBAHUE MUKPO- U HaHOCcUCTeM, [IpukiagHas MmexaHuka, YdeOHO-HcclIeoBaresbckas padoTa.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS AHCHUTIIHHBI

[Tponiecc n3yyeHus UCUUIUTMHBI HAITpaBJIeH Ha (JOPMHUPOBAHUE CIIETYIOIIUX KOMIETECHITUI:

— TIK-1 cnocoOHOCTBIO MPOBOIUTH (PU3MKO-MATEMaTHUYECKOE MOJIEIMPOBAHUE HCCIEITYyEMBIX
IIPOLIECCOB HAHOTEXHOJOIMH M OOBEKTOB HAHO- M MHKPOCHUCTEMHOW TEXHUKH C MCIIOJIb30BAHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI;

B pesynbrare n3y4eHus JUCLUILUIMHBI CTYIEHT JOJKEH:

— 3HaTb  YHUCJIEHHBIE  METOAbl  pEUIeHHMs  3aJad  allpOKCUMAIMH,  HHTEPIOJALHUY,
MHTETPUPOBAHUS; OCHOBBI IPOrPaMMHUPOBAHUS U MOJIEIMPOBAHUS; CTAHAAPTHBIE IPOrPaMMHBIE CPE/ICTBA
KOMIIBIOTEPHOTO MOJEIMPOBAHUS MPOLECCOB HAHOTEXHOJIOIMU U OOBEKTOB HAHO- M MHUKPOCHCTEMHOMN
TEXHUKHU

— yMmeTb OOOCHOBaHHO BBIOMpAaTh YMCIEHHBIH METOJ, pa3padarbiBaTh AJITOPUTM pELICHUS;
pa3pabaTbiBaTh MPOTPaMMBbl, PEATTU3YIOIINE YUCIEHHbBIE METObI

— BJAJeTh COBPEMEHHBIMM MeToJaMH 00paOOTKM, aHaluM3a W CHHTe3a (PU3MUECKON
MH(OPMaLIUH IyTeM ITPUMEHEHHs HaBBIKOB IIPOTPaMMHUPOBAHUS U HABBIKOB MOJEIMPOBAHUS (PU3NUECKUX
SIBIEHUH U MPOLIECCOB HAHOTEXHOJIIOTMU U 0OBEKTOB HAHO- U MUKPOCUCTEMHOM TEXHUKHU

4. O0beM IMCHMIIMHBI M BH/ABI Y4e0HOH padoThl
OO011ast TpyIOEMKOCTb IUCIUILTUHBI COCTABIAET 2 3a4eTHbIE eIUHHIIBI U MpeJICTaBlIeHa B Ta0IuIe

?l:jéﬂnua 4.1 — TpynoeMKOCTh TUCITUTUINHBI
No Bunbl yueOHOI nesTenbHOCTH 3 cemecTp Bcero Ennnuner
1 Jlexkumn 10 10 9acoB
2 [IpakTueckue 3aHATHS 8 8 4acoB
3 JlaGopaTtopHbIe 3aHATHUS 18 18 4acoB
4 Bcero ayIuTOPHBIX 3aHATHI 36 36 9acoB
5 W3 HUX B MHTEPAaKTUBHOMN (hopme 36 36 4acoB
6 CamocrositenpHas paboTa 36 36 4acoB
7 Bcero (6e3 sx3ameHa) 72 72 4acoB
8 OO6mast Tpy10eMKOCTh 72 12 4acoB
2 2 3.E
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5. Conep:xanue TUCHMILTHHBI

5.1. Paznenan! JMCHMIIMHELI M BUALI 3AaHATHI
Paznenbl MUCIMIUIMHBI M BUBI 3aHATHH IPUBEICHBI B Ta0bmuie 5.1.
Tabmuma 5.1 — Pa3gens! IUCHUIUIMHBI U BUABI 3aHATHH

IIpakr Bcero
Camoc
nuyecku Jlabopa yacoB DopMupyeMbl
Jlexknn TOATEN
Ne HazBanus pa3nenoB AUCHUIIIMHBI " €  TOpHbIE (0e3 e
3aHATH PabOTHI 9K3aMe KOMIIETCHIINH
pabora
Pl Ha)
1 KommbIoTepHBIH 3KCIIEPUMEHT B 1 0 2 2 5 [1K-1
¢usuxe. [IpubnmxeHHbie ynca,
norpemHocTy. [Ipencrasinenue
JAHHBIX.
Periennie HeMMHEWHBIX ypaBHEHUI 1 2 0 4 7 [K-1
WNuTtepnionsanus v anmpoKCuMaIus 1 0 2 3 6 TIK-1
byHKIHIHA.
[Tpeo6pazoBanus Oypbe. 1 2 0 4 7 IK-1
Uucnennoe nuddepeHIpoBaHue. 1 0 4 3 8 IK-1
YucneHHOe HHTETPUPOBAHUE.
6 BeraucauTeNbHBIC METOBI THHCHHON 1 2 0 5 8 IK-1
anreOpsl
7 YucneHHOe UHTETPUPOBAHUE 1 0 4 3 8 [K-1
OOBIKHOBEHHBIX JH(hepeHITnaTbHBIX
YpaBHEHUM.
VYpaBHEHMS B YaCTHBIX POU3BOIHBIX. 1 2 0 4 7 [K-1
UucneHHble METOABI PELICHUS 1 0 4 3 8 [K-1
WHTETPAIBHBIX YPaBHEHUH.
10 TIlowmck skcTpeMyMma, OTHOMEpHas 1 1 0 2 5 8 [K-1
MHOTOMEpHasi ONTHMHU3AITHSI.
Hroro 10 8 18 36 72

5.2. Conep:kanue pa3aejioB THCHUILINHBI (110 JIEKIHUAM)
ConeprxaHue pa3esnoB JTUCHMILUIMH (110 JIEKLIUSAM) IPUBEICHO B Tabuie 5.2.
Tabnuna 5.2 - ConepskaHue pa3nenoB AUCITUTUINH (10 JICKITHSM)
dopmupye

Tpynoe MBIE
ConepxaHue pa3iesioB TUCIUIINHBI IO

Hassanwus paznenos MKOCTb,
JEKIUAM
q KOMITETEHI]
un
3 cemecTp

| KoMnproTepHBII S5KCIEPUMEHT B KoMribroTepHbIii SKCIEpUMEHT B (PU3UKE. 1 [K-1
¢usuxke. [IpubnmxeHHble YynCa, OrtaIel peleHns 3a/1a4ui Ha KOMIIBIOTEPE.
norpemHocTH. [Ipencrasnenue [Tpubnu>xeHHbIE YKCIIa, MOTPEIIHOCTH.
JIaHHBIX. ITpuémMbl MUHUMU3ALUU TIOTPEILHOCTH.

IIpencraBneHne JaHHBIX B KOMIIBIOTEPE.

Htoro 1
2 Pemienue HenMHEHHBIX ypaBHeHH — MuTepnionsanus Gynkuuid. [TonnHom 1 [IK-1

Jlarpanxa. Meron HerotoHa.
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3 VaTeprionsiust ¥ anmpoKCUMAIIHS
(GYHKITUH.

4 TIpeoOpa3zoBanust Dypse.

5 Yucnennoe auddepeHumupoBaHue.
YucneHHOEe HHTErPUPOBAHUE.

6 BeruncimrenbHBIE METOBI
JUMHENHON anredpsl

7 UuClIeHHOE NHTETPUPOBAHUE
OOBIKHOBEHHBIX AU (depeHInanbHbIX
YpaBHEHUM.

WuTeprionsauys KaHOHUYECKUM
noiMHOMOM. CrutaitH-MHTEPIIOISIHS.
MeToaer 00pabOTKH AKCIIEPUMEHTATBHBIX
JIaHHBIX. MeTo/l HAMMEHBIIIUX KBAJIPaTOB.
JIuneitnas perpeccus. Annpokcumanus
AKCIIEPUMEHTAJIBHBIX KPUBBIX
MOJIMHOMOM N-0¥ cTeneHu. HennnelHslii
PErpeCcCUOHHBIN aHAIKU3.

HUroro

ITpeoOpaszoBanue @ypoe. [Juckpernoe
npeoOpazoBanue Dypre. breicTpoe
npeoOpazoBanue Dypebe.

HUroro

Yucnennoe nuddepeHnupoBaHue.
[TonmmHOMUHATTBHBIE (POPMYITEIL.
UuclieHHOE UHTETPUPOBAHHUE.
HaxoxneHne kBajparypbl pa3oueHuemM
MHTEpBaja C OMOIIbIO CIIEHUATBbHBIX
TOUYEK U C IMOMOIIBIO CIIYYailHBIX YUCEI.
TOYHOCTb YUCJIIEHHOTO NHTETPUPOBAHUS.
MeTton psIMOyTrOJIbHUKOB (CITpaBa 1
cieBa). Meron cpennux. Meton
Cumncona. Meron ['aycca. Meton
Moute-Kapno. Haxoxaenue nHTerpaios
¢ OECKOHEYHBIMH Ipe/ieIaMH.
MHoromepHbie UHTETPAJIbI.

HUrtoro

Kopuu ypaBHenuii. Otaenenue KopHeil.
YrouneHne koHed. Kpurepuii OKOH4aHUS
UTEPaLlMOHHOrO Ipornecca. Merox
nuxoromuu. Meroa cekyumx. Meton
xopa. Meron Herorona. Meron nmpocTsix
utepauuii. Meron "aycca-3eitnens.

Hroro

CucreMbl TUHEWHBIX yYpaBHEHUI. MeTon
I"aycca. Meton ["aycca ¢ BeiOopom
mIaBHOTO emenTa. Meron ["aycca-
Kopnana. Haxoxaenue onpeaenureneil u
oOparHoil MaTpuIlbl. 3a7a4u HA
COOCTBEHHBIEC 3HAUYECHUS.

Hroro

OO6bikHOBeHHBIE MU dhepeHIalbHbIe
ypaBHeHus. [Topsnox OZ1Y. Peienune
ON1Y. JlonomHUTENbHBIE YCIOBHUS. 3a1a4ya
Komm. KpaeBas 3anaua. PazHocTHble
CXEMBbI. YCTOWYHUBOCTh, KOPPEKTHOCTD
Pa3HOCTHBIX cxeM. Merton Ditniepa ass
OV 1, 2 nopsinka u cuctem O V.
MoaudunupoBaHHbIi MeTO Diinepa.
Meron Pynre-Kyrra. Pemienne O/1Y
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MetoaoM Monte-Kapio. MHoromarosbsie
MeTonsl. Metox MuHa 1 MmeTon Agamca.
Pemenne kpaeBoit 3amaun. Meton

CTPENBOBL.

Htoro 1
8 YpaBHEHUS B YaCTHBIX Knaccugukanus ypaBHeHui 2-ro 1 [IK-1
IPOU3BOJHBIX. nopsika. Pa3HOCTHBIE CXEMBI.

YCToNYMBOCTh, alIPOKCUMALIHS,
KOPPEKTHOCTh, CXOAUMOCTb. Pa3HOCTHBIE
CXEMBI JUIs ypaBHEHUH 1, 2 nmopsiaka.
VYpaBHeHnue nepenoca. BoinHooe
ypaBHEHHE. DIUIMNTUUYECKUE YPABHEHHUS.

Utoro 1
9 YncneHHble METONIBI PELICHUS Knaccugukanus nHTerpaabHbIX 1 [1K-1
WHTEIPAJIBHBIX YPAaBHEHUM. ypaBHeHul. PasHocTHBIE cxembl. MeToz

KBaJparyp.

Hroro 1
10 ITouck sxcrpemyma, ogHoMepHas U [lonck skcTpeMyMa LeneBol QyHKIUH. 1 [K-1
MHOT'OMEpPHAasi ONTUMU3ALINSL. Knaccudukamus 3a1aq 1 METOI0B

pewmenusa. OnHOMEpHas ONTUMHU3ALIMSL.

MeTton «30710TOr0 CEYEHHUSI.

MuoromMepHas ontuMu3zamuga. Meron

HanCKopeuiero ciycka. JInueitHoe

nporpaMmupoBanue. CUMIUIEKC-METO/.

Hroro 1
Hroro 3a cemectp 10

5.3. Pazaenbl AMCUMILUIMHBI M MEKIMCUUILUIMHAPHBIE CBSI3H € 00ecneYnBAKIUMHY (TPeAbITYIIUMHU)
U o0ecrieynBaeMbIMU (MOCJIeYIONUMH) TUCHUIIIMHAMHA
Paznenbl quCHUIIIUHBI U MEXIUCIUILUTMHAPHBIE CBSA3U C O0ECIEYHBAIOIIMMHU (TIPEIBINYIIIMMHI) U
obecrneurnBaeMbIMH (ITOCIEAYIONIMMHI ) TUCHUTUTMHAMU TIpeICTaBIeHbI B Tabmuie 5.3.
Tabnuna 5.3 - Pazaensl AUCIUTUTHHBI 1 MEXIUCITUTUTMHAPHBIE CBS3H

HanmenoBanue Ne pasaciioB HaHHOﬁ AUCHUIUIMHBI, TJIST KOTOPBIX HCO6XOI[I/IMO HU3YUYCHUC
JUCLHMITIINH 06GCH6‘~II/IBaIOHII/IX 1 00ecIeunBaeMBIX JUCLHMITIINH

1 2 3 4 5 6 7 8 9 10

[IpenmecTByronme JuCUUILTHHBL

No

1 HudopmarmonHsie

+ + + + + + + + +
TEXHOJIOTHH
KBanTOBas MexaHHMKa + + + + + + + + +
Maremarnka + + + + + + + + + +
IInaampoBanmn
JTAaHUPOBAHUE N N N .
IKCIIEPUMEHTA
5 IlpakTuka 1o Mosy4yeHuto
MEPBUYHBIX
npodecCuoHaTBHBIX N N N N N N N . .

YMEHHI U HABBIKOB, B TOM
YHClie IEPBUYHBIX YMEHUN
Y HaBBIKOB HAy4YHO-
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HUCCIIEN0BATEILCKOU
NCATCIIBHOCTU

6 CrartucTudyeckas
00paboTKa pe3yabTaToB + + + +
9KCIIEPUMEHTA

7 Teopust BEpOSITHOCTH U
MaremMarudeckas + + +
CTaTUCTUKA

[Tocnenyromue TUCITUATIITAHBI

1 Meronbsl MaTeMaTu4eCKON

+ + + + + + + + +
buzuKu
2 MonenupoBaHue 1
POEKTHPOBAHUE MUKPO- U + + +
HAHOCHCTEM
[IpuknagHas MexaHuka + + + + + + + + +
YuebHo- + + + + + + + + + +

uccienoBareNbcKas pabora

5.4. CooTBeTCcTBHE KOMIIETEHIUI, (POPMHUPYEMBIX NPU U3YYeHUH TUCHHUIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIWH, (POPMUPYEMBIX MPH HM3YYEHHH AWUCHUIUIMHBI, ¥ BHUIOB 3aHATHA
npezcTaBiIeHo B Tabnuie 5.4
Tabmuma 5. 4 — CoOTBETCTBHE KOMIIETEHIIM W BHIIOB 3aHATHH, (HOPMHUPYEMBIX MPH H3YUYCHHUH
JHMCIUTITHHBI

Kommierenim

u Buapl 3anatuil DopMbI KOHTPOJIS

[Ipaktnuyeckue  JlaGoparopusie CamocTrosTenb

Jlexunu
3aHATHUS 3aHATHUS Has pabora

IK-1 + + + + KonTponpHas
paboTa, OT4ETHI
o
1a00paToOpHBIM
paboram,
JoMallHee
3aJlaHue,
KOMIIOHEHT
CBOEBPEMEHHOCT
U, OTPOC Ha
3aHATHUAX

6. UuTepakTUBHBbIE MeTOABI M (POPMBbI OPraHU3ALMHU 00yUeHUSs
TexHONMoruM MHTEPaKTUBHOTO OOy4YeHHs MpH pa3HbIX (opMax 3aHATUN B Yacax IMPHUBEAEHbHI B
tabmuie 6.1
Tabnuua 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYEeHHSI PU pa3HbIX (popMax 3aHATHI B yacax

HuTtepakt
HNHTepakTuBHBIE HNHTepakTuBHBIE
Metoapl HUBHBIC Bcero
MPAKTUYECKHE 3aHATUS  JIaDOpaTOPHBIE 3aHATUS
JEKIUU
IT-meTons 8 18 10 36
Hroro 8 18 10 36

7. JIabopaTopHbIii MPAKTUKYM
Copeprkanue 1aboparopHbIX paboT mpuBeneHo B Tadmuie 7.1.
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Ta6muna 7. 1 — Coneprkanue 1aboparopHbIX padboT

®opmupye
Tpynoe MbIE
HasBanwust paznenon Coneprxanue 1a00paTOpHBIX padoOT MKOCTb,
q KOMITETEHI]
17071
3 cemecTp
1 KoMnbroTepHBbIi SKCIIEPUMEHT B KoMmnbroTepHbIil 3KCIIEpUMEHT B (PU3UKE. 2 [K-1
¢uzuke. [IpubnxeHHbIe Uyncia, [Tpubnu>xeHHbIE YKCIa, MOTPEIIHOCTH.
norpemHocTu. [Ipeacrasnenne [IpencraBiieHne JaHHBIX.
JAHHBIX.
Hroro
3 NnTepnonsuus u annpokcumanust  VIHTepnomisiuus 1 annpoKCuMarys 2 [K-1
byHKIHHA. GbyHKIHA.
Hroro
5 Yucnennoe muddepenuupoBanue.  UuciaeHHoe nudepeHIupoBaHue. 4 IK-1
HucneHHoe HHTETPUPOBAHHUE. YuciieHHOE HHTETPUPOBAHHUE.
Hroro
7 UuCIIEeHHOE NHTETPUPOBAHKE YuciieHHOE HHTETPUPOBAHUE 4 [K-1
O0OBIKHOBEHHBIX AU (HEepeHIINATbHBIX OOBIKHOBEHHBIX JU(HepeHIINaTbHBIX
YpaBHEHUM. YpaBHEHUM.
Hroro
9 YncneHHble METONIBI PELICHUS YucneHHbIe METOMIBI PELICHHUS 4 [K-1
MHTETPaIbHBIX YPaBHEHUH. MHTETPaIbHBIX YPaBHEHUH.
Hroro 4
10 ITouck sxkcTpemyMma, ogHomepHas U [louck skcTpemyma, olHOMEpHas U 2 [K-1
MHOTOMEpHasi ONTUMU3ALHS. MHOTOMEpHasi ONTUMU3ALHU.
Utoro 2
Hroro 3a cemectp 18
8. IlpakTHyeckue 3aHATHSA
ConepxaHue NpakTHYECKUX paboT mpuBeeHo B Tabnuie 8.1.
Tabnuna 8. 1 — Coxepkanne MPakTUUIECKUX padoT
®opmupye
Tpynoe MBbIE
Ha3Banus paznenos ConepxaHue NPaKTUUECKUX 3aHATUH  MKOCTb,
q KOMITETEHI]
uu
3 cemecTp
2 PemieHne HEMMHENHBIX ypaBHEHUH — PellleHne HEMMHENHBIX YpaBHEHUH. 2 [K-1
Utoro 2
4 TIpeobpazoBanus Dypebe. [TpeoOpazoBanus Dypoe. 2 [K-1
Htoro 2
6 BrrunciuTennrHble METOAEI BrruncnurensHble METOAEI JIMHEHHON 2 [1K-1
JUHEHHOU anreOpbl anreOpbl
Htoro 2
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8 YpaBHEHUs B YaCTHBIX YpaBHEHUS B YaCTHBIX MPOU3BOAHBIX. 2 [TK-1
IMPONU3BOJHBIX.

Hroro

Hroro 3a cemectp 8

9. CamocrosiTesibHasA padora
Bunasl camoctosiTenbHON paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMITIETEHIINH TPE/ICTABICHBI B
tabmuue 9.1.
Tabnuma 9.1 - Buabl caMOoCTOATENHHON pabOTHI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETCHIIUU

dopmupy
Tpyno
. eMble
Bunbl caMOCTOATENIBHON — €MKOCT
Ha3zBanus pasnenos DopMbI KOHTPOJIS
paboThI b
y  Kowmreren
1007011
3 cemectp
1 KomnbrotepHbIit [TpopaboTKa JIEKITMOHHOTO 0 IIK-1 KonTpomasHas pabdora,
OKCIIEPUMEHT B (JM3HKE.  Marepuasa Otuer no naboparopHoit
[TpubnuxeHHbIC YnCIIa, pabore
MOTPEIIHOCTH.
[IpencraBneHue JaHHBIX.
OdopmiieHre 0T4eTOB 10 2
J1ab0paToOpHBIM paboTam
Hroro
2 Pemenue Henunelnblx  Iloaroroska k 2 JIK-1 KonTponbHas pabora,
ypaBHEHHIA NPAaKTUIECKUM 3aHSATHIM, Jlomaniaee 3aganne
CeMHMHapaM
[TpopaboTka JEeKIIMOHHOTO 0
marepuaia
Beinonnenue qomanHux 2
3aJaHui
Hroro 4
3 UnTepnonsuus u [TpopaboTka JIeKIIMOHHOTO 1 IIK-1 KonrtponbHas pabora,
anmnpoKcuManus marepuaia Otuer o nabopaTopHOit
GbyHKIMH. pabote
OdopmieHre 0T4eTOB 1O 2
nmabopaTopHBIM paboTam
Hroro
4 TIpeobpazoBaHus ITonroroBka k 2 JIK-1 KonTponbHas pabota,
Dypee. MPAaKTUIECKUM 3aHSATHIM, Jlomaniaee 3aganne
CeMHMHapaM
[TpopaboTka JTEKITMOHHOTO 1
marepuaia
BrimonHenune nomMantHmx 1
3aJaHuN
HTtoro 4
5 Yucnennoe [TpopaboTKa JEKIIMOHHOTO 1 IIK-1 KonTponbHas pabora,
nuddepennrpoBanue. Marepuana Otyet mo naboparopHo
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YucnenHoe
HHTErpUPOBAHUE.

6 BrerunciurenbHbie
METOBI JTUHEWHOMN
anreOpbl

7 UucnenHoe
WHTEIPUPOBAHUE
OOBIKHOBEHHBIX

QG depeHIaTbHBIX
YpPaBHEHUU.

8 YpaBHEHHUSI B YaCTHBIX
MIPOU3BOHBIX.

9 YucieHHbIE METOIBI
pEeIIeHUs] HHTETPATbHBIX
YpaBHEHUM.

10 ITouck axcTpemyma,
OITHOMEpHasl U
MHOTOMEpHast
OTITUMU3AITHSL.

Hroro 3a cemecTp

OdopmiieHre 0T4eTOB 1O
nabopaTopHbIM paboTam

HUroro

IloaroroBka k
MPAKTUYECKUM 3aHSATHUSIM,
ceMHHapam

[TpopaboTka JIEKIIMOHHOTO
marepuaia

BrinmosHeHue JOMaIIHAX
3aJaHun

Hroro

[TpopaboTka JTEeKIIMOHHOTO
Mmarepuala

OdopmiieHre 0T4eTOB 10
J1ab0paTopHBIM paboTam

Hroro

IloaroroBka k
MIPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[TpopaboTKa JEeKIIMOHHOTO
marepuaia

BrimmonHeHue joMalrHux
3aJaHui

Hroro

[TpopaboTka JIEeKIIMOHHOTO
marepuaia

Odopmiterre 0T4eTOB 1O
1abopaTopHBIM paboTam

HUroro

[TpopaboTKa JEeKIIMOHHOTO
marepuaia

OdopmieHre 0T4eTOB 1O
nmabopaTopHBIM paboTam

[ToaroroBka k
KOHTPOJIBHBIM paboTam

Hroro
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I1K-1

[1K-1

I1K-1

I1K-1

[1K-1

pabore

KonrtposnpHas padora,
Jlomarnee 3aganue

KontponwsHas pabora

KonrtposnpHhas padora,
JlomaniHee 3agaHue

KonrtponpHas pabora,
Otuer o naboparopHOii
pabote

KonTponbHas pabora,
Otuer no naboparopHoit
pabote

10



Hroro

He npenycmorpeno PYII

36
10. KypcoBasi padora

11. PeiiTuHroBasi cucreMa JJisi OllEHKHU YCIIEBA€MOCTH CTYIE€HTOB

11.1. BanjbHble OLEHKHU JJIS1 3JIeMEHTOB KOHTPOJISI
Tabnuna 11.1 — banbHbIe OIEHKH 17151 DJIEMEHTOB KOHTPOJIS

MaxkcuMaiibHBIN
6amn Ha 1-yr0 KT ¢
HayvaJjia ceMecTpa

DneMeHTHl y4eOHOU

EeITEITbHOCTH
JlomaliiHee 3a/1aHue 10
Kommonenrt 8
CBOCBPEMEHHOCTH

KontposnpHas pabora

OHpOC Ha 3aHATHUAX

Otuyet no nmaboparopHoit 12
pabore
Hapacraromum nurorom 42

MaxkcuMaJibHBIN
0as 3a mepuos
mexay 1KT u 2KT

3 cemectp

64

11.2. IlepecueTt 0a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOUYKH
[TepecueT 60aIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH IIPE/ICTaBICH B Tabmuie 11.2.

Tabmuua 11. 2 — [lepecyer 6amIoB B OLEHKH 32 KOHTPOJIbHBIE TOUKH

bainel Ha 1aTy KOHTPOIBHOU TOUKHU

> 90% oT MakcuMasTbHOU CyMMBI OasutoB Ha jaty KT

Ot 70% no 89% ot makcumanbHOM cymMbl OaisioB Ha gaty KT

Ot 60% 10 69% OoT MakcuMaIbHON cyMMbl OaniioB Ha jnary KT

< 60% oT MakcuMaIbHOW cyMMbI OauioB Ha naty KT

MaxkcuManbHbIN
0ast 3a mepuo Bcero 3a
Mexny 2KT u na ceMecTp
KOHEI] cemecTpa
10 26
6 18
16
12
28
100 100
Ouenka
5)
4
3
2

11.3. Ilepecuet cymMMbl 02/1710B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl 0aIoB B TPAAUIMOHHYIO M MEXIYHApOAHYIO OLICHKY MPEACTaBIEH B TaOIuUIe

11.3.

Tabmuua 11. 3 — [lepecueT cymmbl 6aJIII0B B TPAAULIMOHHYIO U MEXTYHAPOJIHYIO OLIEHKY

Onenka (I'OC)

5 (oTMuHO) (3a4TEHO)

4 (xopor10) (3a4TeHO)

3 (YyAOBIETBOPHUTENHHO) (3a4TEHO)

2 (HEeyIOBIIETBOPUTENHHO) (HE
3a4TEHO)
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IK3aMeH
90 - 100
85 -89
75-84
70-74
65 - 69
60 - 64

Hrorosas cymma 6asios,
VUUTHIBAET YCIEITHO CAAHHBIN

Huxe 60 6aiuios

Ornenka (ECTS)

A (OTIM4YHO)
B (ouenp xoporiio)
C (xopor0)

D (ynoBneTBOpUTENHHO)

E (mocpencTBeHHO)

F (HeynoBieTBOPUTEIHHO)
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12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALMOHHOE OOecredeHne JUCHMIIIMHBI

12.1. OcHoBHas uTEpaTypa
1. VuebGnoe mocobme «OCHOBBI MaTEMaTHYECKOTO MOACIUPOBaHUs»: JIJIss HampaBlieHUS
noarotoBku 210104 «MHKpPOdTIEKTPOHUKA M TBEPAOTENbHAs 1eKTpoHuKkay / 3apukosckas H. B. - 2012.
247 c. [DnektponHbIi pecypc] - Pexxum gocryna: http://edu.tusur.ru/publications/4601, cBoOOIHBI.
2. HWudopmaruka: YuedHoe mocodue / 3apukoBckas H. B. - 2012. 194 c. [DnexTpoHHBIH pecypc]
- Pexxum nocryna: http://edu.tusur.ru/publications/4619, cBoGOHBIA.

12.2. lonotHuTEILHAS IUTEPATypa
1. Ywucnennsie metonsl : YueOnoe nmocodbue mis By3oB / H. C. baxsanos, H. I1. XXuaxkos, I. M.
KobGenbkoB ; MOCKOBCKHI TocyaapcTBEeHHBIN yHHBepcuteT uM. M. B. JlomonocoBa. - 4-e¢ usm. - M. :
BMHOM. JIa6opatopus 3Hanuii, 2006. - 636[4] c. (Hanumuue B 6ubmoreke TYCYP - 130 3xk3.)
2. YucneHHble METONIBI B MPUMEpax M 3ajJa4ax : YdeOHoe mocodue mis BTy30B / B. U. Kupees,
A. B. [lanTenees. - 2-e u3z., crepeotnr. - M. : Beicmas mkona, 2006. - 479[1] c. (Hanudue B OubaroTexe
TYCYP - 20 5k3.)

12.3. Y4eOHO-MeTOANYECKOE TOCO0HE U POTPaMMHOe ol0ecriedeHne

1. VYueGuo-meroamueckoe mnocobue «Maremarnueckoe MozeiupoBaHue»: s CTyneHTOB Mo
HanpaBieHuto 210100 «OnekrpoHuka u HaHO3JeKTpoHMKa» U 222900 «HaHoTexHonoruu wu
MHUKpOCHCTeMHasi TexHuka» / 3apukoBckas H. B. - 2014. 103 c. [DnekrponHsiii pecypc] - Pexum
nocrtymna: http://edu.tusur.ru/publications/4607, cBOOOTHBIA.

2. YuebHO-MeTommueckoe nocooue «Mudopmaruka»: s ayIUTOPHBIX MPAKTUIECKUX 3aHATHH,
1abopaTopHBIX pabOT U CaMOCTOATENbHBIX paboT crymeHToB / 3apukoBckas H. B. - 2012. 104 c.
[DnexTpoHHEIA pecypc] - Pexxum moctyna: http://edu.tusur.ru/publications/4616, cBOOOTHBIIA.

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO CIPABOYHbIE M MOMCKOBbIE CHCTEMbI
[Taker nporpamm MathCAD.
MS Office.
Pascal ABC.
FreePascal.

el NS

13. MarepuanbHO-TeXHHYECKOe O0ecreyeHue TUCHMITUHbI
TpeboBaHue K ayIuTOpPUSIM - KOMIIBIOTEPHBIH KJIACC, MPOEKTOp (MHTEpPaKTUBHAS JIOCKA) IJIs
J€MOHCTpAlMU IPE3eHTaIUH.
TpeboBanusi K 00OPYIOBaHHUIO pabOYUX MECT MpErnojaBaresis U OOyJarolIuXcs: BUICOPOCKTOP,
HOYTOYK, IEPEHOCHOM 3KpaH.

14. ®oH/1 OLIEHOYHBIX CPEACTB
@DOH/I OLIEHOYHBIX CPEACTB IPUBEACH B IPUIIOKEHNN 1.

15. MeTonn4yeckue peKOMEHIAIUM M0 OPTraHU3ANUN U3yYeHU s TN CHUTITHHbI
be3 pekomeH nanuii.
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1. BBenenne

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) W TPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1auu (3aJjaHusi), KOHTPOJIbHBIE pabOThI, TECTHI U JIP.) U METOJIOB UX UCIOIb30BAHMUS, IPEIHA3HAYCHHBIX
JUTSL ©3MEPEHUST YPOBHS IOCTUKEHUS CTYIEHTOM YCTAaHOBJICHHBIX PE3yJAbTaTOB OOYUCHHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTAlUU CTYICHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKON) KOMITIETEHIIUHA MTPUBECH B Tadmuie 1.
Tabnuna 1 — Ilepeuenp 3aKperICHHBIX 32 JUCHUTUTMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI
[K-1 CIIOCOOHOCTBIO MPOBOAUTH (PU3UKO- JloKeH 3HaTh YHCIICHHBIE METO/bI

MAaTEeMaTUu4YCCKOC MOACINPOBAHUE UCCIICAYEMBIX PECIICHHA 3a4a4 allllpOKCUMaAIluu,
mponeccCOB HAHOTCXHOJIOTHU U 00BEKTOB HAHO- HHTCPNOJIIINU, NHTCTPHUPOBAHUA.

u MI/IKpOCI/ICTeMHOﬁ TECXHHUKHU C I[OJ'DKeH 3HaTb OCHOBEI
HCIIOJIb30BAHUEM COBPECMECHHBIX nporpaMMHupOBaHud U MOACIUPOBAHUSA;
KOMITBIOTCPHBIX TEXHOJIOTUH I[OJ'I)KCH 3HATb CTAHAAPTHBIC

IIPOTPaMMHBIE CPEACTBA KOMITBIOTEPHOTO
MOJETUPOBaHUS (PU3NYECKUX SBICHUHN U
IIPOLIECCOB HAHOTEXHOJIOTUN U OOBEKTOB
HaHO- U MUKPOCUCTEMHON TEXHUKH.
JlomkeH ymMeTh 000CHOBaHHO BBHIOMPATh
YHCJICHHBIH MEeTOJI, pa3padaTbIBaTh
QJITOPUTM PEIICHUS ¥ TPOTPAMMBI,
peanu3yrole YUCICHHbIE METO/IbI.
JloikeH Bi1asneTb COBpEMEHHBIMA
MeTolaMHi 00pabOTKH, aHAIN3a U CUHTE3a
¢uznyeckoil nHGOpPMaIUHU TyTEM
IPUMEHEHHs HaBBIKOB ITPOrPaMMUPOBAHUS
Y HaBBIKOB MOJICTTMPOBAHUS (PU3UIECKUX
SIBJICHUH U TIPOLIECCOB HAHOTEXHOJIOTUHU U
00BEKTOB HAHO- 1 MUKPOCHUCTEMHOM
TEXHUKH.

OO0ure xapakTepUCTUKU TOKa3aTeied M KPUTEpHEB OLIEHMBaHMs KOMIIETEHIMH Ha BCeX 3Tamax
MIpUBEJIEHBI B TabmuIe 2.
Tabnuna 2 — O6mmue XapakTepUCTHKY MOKa3aTeae u KpUTEepHUeB OLIEHUBAHUsI KOMIIETEHIMH [0 ITarnam

Iloka3arenu u

3HaTh YMeTh Bnanets
KPUTEPHUH
OTtnuuno (Beicokuit OOmanaer ¢paktuueckumu  OOnagaeT 1uanazoHOM KonTpomupyer padory,
YPOBEHB) U TEOPETHYECKUMHU MPaKTUIECKUX YMEHHUH, MIPOBOJMT OIICHKY,
3HAHUSIMH B IIpeeax TpeOyeMbIX Uil Pa3BUTHSL  COBEPIICHCTBYET JIEHCTBHS
u3ydaeMoil 06macTu ¢ TBOPUYECKUX PEIIECHUN, paboThI
MOHUMaHHEM TPaHUIL abcTparupoBaHus
MPUMEHUMOCTH npobiemM
Xoporuo (6a30BbIii  3HaeT (axTel, npuHLIUNb, OOnagaeT AMana3oHOM beper oTBETCTBEHHOCTSH 32
YPOBEHD) MpoLEeCcChl, 001THe MPAKTHYECKUX YMEHUH, 3aBepIIeHHE 3a/]1au B
MOHATHS B MpeJienax TpeOyeMbIX ISl PELICHUs]  UCCIIeI0BAHUH,
n3y4aeMoi 00sacTu OTpeICJICHHBIX MTPOOJIEM B MPUCIIOCAOIHBACT CBOEC
00JIaCTH UCCIIETOBAHMS MOBEJICHUE K
00CTOSITELCTBAM B
peneHny mpodieM
VrnosnerBopurensH O6nagaer 6a30BbIMU O6mnagaeT OCHOBHBIMU Pabotaer npu npsiMmoM
0 (TTOPOTOBBIHA 00IIMMH 3HAHUSMU YMEHUSIMH, TPEOYEMbIMH ~ HAOTIOACHUHN
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YPOBEHD) JUTSI BBITTOJTHEHUS TIPOCTHIX

3aaa4

2 Peasim3zanus KoMIeTeHIIHI

2.1 Komnerenuus IK-1
[TIK-1: crmocoOHOCTBIO TPOBOAUTH (PHU3UKO-MATEMATHYECKOE MOJCIUPOBAHUE HMCCICIYSMBIX
HpOHeCCOB HAHOTCXHOJIOTUUX U O6’beKTOB HaHO- U MI/IKpOCHCTeMHOﬁ TCXHUKNU C MHMCIIOJIB30BaAHHUCM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.
Jnst hopMHupOBaHUS KOMIIETEHIIMH HEOOXOANMO OCYIIECTBUTH PsAJ] 3TANOB. JTarbl (POPMUPOBAHUS
KOMITCTCHIIUH, MPUMEHSAEMbIC JUIS 3TOTO0 BHJbI 3aHATHH M HCIOJNB3YEeMbIC CPEJICTBA OIICHUBAHHS

NpeCTaBIeHbI B TabHIIE 3.
Tabmuua 3 — Drarmbl GOPMUPOBAHUS KOMIIETCHIIMU U HCIIOJIB3YEMBbIE CPEICTBA OLICHUBAHHS

Cocrasn 3HaTb YMeTs Bnanets
Coneprxanue YHUCJIEHHBIE METO/IBI 000CHOBaHHO BBHIOMPATH COBPEMEHHBIMH METOAAMH
JTaIlOB penieHus 3a1aq YHUCIECHHBIA METO/I, 00paboTKH, aHaIM3a 1

Bunrsl 3austuil

aIrpoKCUMaLH,
WHTEPIOJISLINH,
MHTETPUPOBAHMUS; OCHOBBI
MPOrPaMMUPOBAHUS U

pa3paboTarh alropuT™M
penieHus; pa3padbarbiBaTh
IPOrPaMMBl,
pean3yIoLIe YUCICHHbIE

CHHTE3a (PU3NYECKOM
uH(pOpMaILUU yTEM
IIPUMEHEHHSI HaBBIKOB
[IPOrpaMMHUPOBAHUS U

MOJEJINPOBAHNS; METObI HaBBIKOB MOJEJINPOBAHHUS
CTaHJapTHbIC (bU3NIECKHX SBICHUH
IIPOrpPaMMHBIE CPENICTBA

KOMIIBIOTEPHOTO

MOJEJINPOBAHHUS

e llHTEpaKkTUBHBIC
MIPAKTUYECKUE 3aHATHS;
e lHTepakTHUBHBIE

e llHTEepakTUBHBIE
MIPAKTUYECKUE 3aHATHS;
e lHTepakTUBHBIE

e llHTEepakTUBHBIC
nabopaTopHbIC 3aHATHUS,
e JlaGopaTtopHsble

JEKLNU; JEKIUH; 3aHSTHS,
e [IpakTnueckue e [IpakTHueckue e CamocTosiTenbHas
3aHSTHS, 3aHSTHS, pabora;

o Jlexuuu; e CamocrosaTeabHas

e CamocrosaTeabHas
pabora;

pabora;

Hcnonb3yemble e KoutponbHas pabota; e KonTponbHas pabota; e OTuer no

cpeacraa e JloMmalrHee 3aJaHuE; e JloMmamrHee 3aJaHuE; nabopaTopHOH paboTe;

OLCHUBAHHA e Omnpoc Ha 3aHATUSAX; e Omnpoc Ha 3aHATUSAX; ¢ JlomamnHee 3a/1aHue;
e 3auer; e 3auer; e 3auer;

dopMynupOBKa TOKa3aTejIe M KPUTEPHUEB

OILICHHBaHU )IaHHOI\/’I KOMIICTCHIIMU IIPUBCACHA B

Tabmuie 4.
Tabmuna 4 — [Nokazarenu U KpUTEPHUH OIEHUBAHKS KOMITETEHIIUH Ha dTanax

Cocrasn 3HaTh VYMeTh Bmagets
OtinyHO ® YUCJIEHHBIC METOIBI e 000CHOBAaHHO ® COBpPEMEHHBIMU

(BBICOKHUH YPOBEHbB)

peuicHud 3a1a4

BBIOMPATH YUCIICHHBIN

MeTojamMu 00paboTKH,

anmnpoKCUMAIINH, MeToJ1, pa3pabaTbiBaTh aHaJIM3a U CUHTE3a
UHTEPIOJIALNH, AJITOPUTM pELICHHUS, duznueckoit
WHTETPUPOBAHHS; pa3pabaTbiBaTh nHpopManuu nyrem

® YHCJICHHBIC METOJIbI IporpamMMmal, IMPUMCHCHU A HABBIKOB
pelIeHNs HETMHEUHBIX peanusyronme IIPOrPaMMUPOBAHUSA U

ypaBHenui, CJIAY, O1Y
Y YpaBHEHUH B YaCTHBIX
MIPOU3BOAHBIX;
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YHUCJICHHBIC MCTObI,

HaBbIKOB MOJICIIUMPOBAHUA
(bU3UYECKUX SBICHUN;
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Xoporio (6a30Bbrit
YPOBEHB)

VYIOBIETBOPUTEIIbH
0 (TIOPOTOBBIA
YPOBEHB)

JIeITEIILHOCTH,

XapaKTEPU3YIOIMIUX ITaIlbl

® YNCIICHHBIE METO/IbI
penieHus 3anaq
OJJHOMEPHOU U
MHOTOMEPHOI
ONTUMU3ALINY;

® YJCIICHHBIE METO/IbI
MOJIy4EeHUS

k03 unreHToB

JAUCKPECTHOI'O U 6BICTpOFO

npeobpazoBanus Dypre
U UX Ha3HAYCHHE;

® YHCJIICHHBIC MCTOAbI
PELICHUS] HHTETPATbHBIX
YpaBHEHUH;

® OCHOBBI
MIPOrpaMMHUPOBAHUS U
MOJICTTUPOBAHUS;

® YNCIICHHBIE METO/IbI
pElIeHUs pa3InYHbIX
3azay;

® OCHOBHbIE YHCJICHHbIE
METO/Ibl PEeLCHHS
IIPOCTHIX 3a]a4
annpoKCUMalluy,
MHTEPIIOJSLINH,
MHTETPUPOBAHUS;

® OCHOBBI
IPOrpaMMHUPOBAHUS U
MOJIEIUPOBAHUSI;

® BHIOMPATH YUCICHHBIN
METOJ1, pa3padarbiBaTh
AJITOPUTM pELICHUS U
IPOrPaMMBI,
peanusyroime
YHCIIEHHBIE METOJIBL;

® TIPUMEHSATH
IPOrPaMMBI,
peanusyroime
YHCIIEHHBIE METO/IBI;

3 TunoBble KOHTPOJIbHBIC 3aITaHUS
I[J'ISI pcain3anu BBIICIICPCYNUCIICHHBIX 3aaa4 06yqu1/151 HCITOJIB3YIOTCA TUIIOBBIC KOHTPOJIBHBIC
3alaHuA WM UHBIC MaTepualbl, HCO6XOI[I/IMBIC JJIA OOCHKH 3HaHPII>’I, YMGHHﬁ, HaBBIKOB H (I/IJ'II/I) OIIbITa

O6pa30BaTC.HBHOI71 porpaMmebl, B CJICAYIONIEM COCTABC.

3.1 TembI JOMALIHUX 3aJaHAN

IIpumep 3ananus:
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® OCHOBHBIMH METO/IaMHU
00paboTKu, aHAIM3a U
CHHTE3a (PU3NIECKOM
UH(POPMAITUH ITyTEM
NPUMEHCHHSI HABBIKOB
IPOTPaMMHUPOBAHHUSI U
HaBBIKOB MOJICTTUPOBAHHUS
(U3NIECKUX SIBIICHHIA,

® OCHOBHBIMH METO/IaMH
00paboTKu pU3HIECKON
UHPOPMAIIH C
IIOMOIIbIO METOJIOB
POrPaMMHUPOBAHUS U
MOJICIIUPOBAHUS;

(dbopMHUpOBaHUS KOMIIETEHIIUM B TIPOLIECCE OCBOEHUS
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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

y=a"™
8. Pemmrs grddepeHINaTEREOS YDAEHCHHE.
V+2v=4x

X

9. HafiTe sHa9eH s QVEEIE (=" + +2x
’ Ix-1
x=100.1000,h =30
3.2 TeMbl ONIPOCOB HA 3aHATHAX
— Uwucnennoe nuddepeHIpoBaHue. [TonuHOMUHAIIBHEIE (bopMyIIBL. Uucnennoe

uHTerpupoBanue. HaxoxaeHue kBaapaTypsl pa3oueHreM HHTepBaja ¢ MOMOIIIbIO CIIEIHATIbHBIX TOUYEK U C
MOMONIBI0 CIYYAWHBIX YHUCEI. TOYHOCTh YHMCIEHHOIO HMHTErpUpPOBaHUSA. MeTon MpsMOYTrOJbHUKOB
(cpaBa u cneBa). Meron cpegnux. Meronq Cumncona. Meron [aycca. Meron MonTe-Kapro.
Haxoxnenune uHTErpaioB ¢ 0€CKOHEUHBIMU TIpeiesiaMi. MHOTOMEPHBIE HHTETPAJIbI.

3.3 Tembl KOHTPOJIBLHBIX PadoT

— KonTtponbHas padora 1 (mpumep 3aaanus):

JagzaHme

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 (mpumMep 3a1aHusl):
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3apaga |. BemmcmHTs HETETpan
H dx -
| — mpr n=>5.
05 *
a) mo QopMYITIE TPATISITHE,
&) mo dopuyIe DPAMOYTOIBHHEECE;
E) no dopuyne Crvmcona;
r) no dopuyne Dayeea;
a) no gopryne Yeormmezsa.
PaccudTaTh DOTPeMBEOCTE.

3.4 Tembl 1a00paTopHBIX padoT
— Ilouck 3xcTpeMyMa, OZHOMEpPHAs U MHOTOMEPHAs ONTUMU3ALHS.
— YuceHHbIE METO/IbI PELICHUS NHTETPAIbHBIX YPABHEHUH.
— UYucnennoe nuddepenupoanne. YncieHHOE HHTETPUPOBAHHE.
— MHuTepnionauus u annpokcumanus QyHKIu.
— KommbrotepHslii  skciepuMeHT B ¢u3uke. [IpuOmikeHHBIE YHMCIa,  MTOTPEIIHOCTH.
[IpencraBiienne JaHHBIX.

3.5 3auér

- Pemienue ypaBHeHUH ¢ OJTHOW NMEPEMEHHOM

- Pemienue 3aga4 TMHEHHON anreOpsI

- Beruuciienue coOCTBEHHBIX YHCET U COOCTBEHHBIX BEKTOPOB

- UnTepnionupoBanue U yucieHHoe auddepeHunpoBanue GyHKIui
- [Ipubnmxenue crulaiiHamMu

- YucneHHoe UHTErpupoBaHue QyHKIUH

- Pemennie 0ObIKHOBEHHBIX AU PepeHInanbHbIX YpaBHEHUN

4 Meroan4yecKkue MaTepHaJIbl
Hns obecrnieuenust mpoiiecca OOydeHUsI M PEIICHHS 3a7a4 OOYYEeHHS UCTIONB3YIOTCS CIICTYIOIINE
Marepuabl:
— METOJMYECKHE MaTepualbl, ONPENSISIONNE TPOLEAYPhl OICHWBAHUS 3HAHWH, YMEHUH,
HaBBIKOB M (WJIM) ONBITA JAEATEIHHOCTH, XapaKTePH3YIOIIUX STambl (OpP-MHPOBAHUS KOMIETEHITHH,
comtacHo 1. 12 paGoyeil mporpamMMsl.

4.1. OcHoBHasl JuTEparypa
1. VyeOnoe mnocobue «OCHOBBI MaTeMaTHMYECKOro MOJEIUpOBaHUA»: [l HampaBieHus
noaroroBku 210104 «MHKpPO3IEKTPOHHUKA U TBEPAOTENIbHAs 1eKTpoHuKay / 3apukosckas H. B. - 2012.
247 c. [DnexTponHbIit pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/4601, cBOOOTHBIA.
2. HWudopmaruka: Yue6Hoe nocodue / 3apuxonckas H. B. - 2012. 194 c. [DnexkrponHslit pecypc]
- Pexxum nocryna: http://edu.tusur.ru/publications/4619, cBoGoHBIIA.

4.2. lononHMTEBHAS JJUTEPATypa
1. Yucnennsie metonsl : YueOHnoe nocodbue ans By3oB / H. C. baxsanos, H. II. XXuzaxkos, I. M.
KoOGenbkoB ; MockoBckuil rocynapcTBeHHblil yHUBepcuTeT uM. M. B. JlomonocoBa. - 4-e uzn. - M. :
BUHOM. JIa6oparopus 3Hanuit, 2006. - 636[4] c. (nanuuue B 6ubmnoreke TYCVYP - 130 3k3.)
2. UYwucneHHble METOIBI B IpUMepax M 3ajadax : YdueOHoe mocodwue st BTy30B / B. W. Kupees,
A. B. [lanTenees. - 2-¢ u3f., crepeoTu. - M. : Beiciias mkona, 2006. - 479[1] c. (Hanuuue B OubIroTEKe
TYCVYP - 20 3k3.)

4.3. YueOHO-MeTOoan4ecKoe Mocodue U NporpaMMHoe odecrevyeHne
1. VwuebHo-meTomuyeckoe mocobue «Maremarnyeckoe MojenupoBaHue»: st CTYAEHTOB IO
HanpasieHuto 210100 «OnexkrpoHuka ©W HaHOZIEKTpoHHMKa»y U 222900 «HaHoTexHosOrMU H
MHUKpOCUCTeMHasi TexHuka» / 3apukoBckas H. B. - 2014. 103 c. [Onekrponusiii pecypc] - Pexum
noctyna: http://edu.tusur.ru/publications/4607, cBOOOTHBIN.
2. YuebHO-MeToanueckoe nocooue «Mudpopmarukay: s ayIMTOPHBIX MPAKTUYECKUX 3aHATHH,
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na0opaTopHBIX pabOT M CaMOCTOSATENbHBIX paboT crymeHToB / 3apukoBckas H. B. - 2012. 104 c.
[DnexrponnsIii pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/4616, cBoOOIHBI.

4.4. ba3pl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMBbI
[MTaket mporpamm MathCAD.
MS Office.
Pascal ABC.
FreePascal.

NS

CornacoBaHa Ha noprane Ne 2443 19



