MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
Ipukiagnas ungopmaTuka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (rpo¢uis) / crienpanu3anus: MUHKpPO31eKTPOHHKA U TBEPA0TeIbHAs 3J1eKTPOHHKA
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 2

Cemectp: 3

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 16 16 4acoB
3 JlaGopaTopHbie pabOThI 36 36 JacoB
4 Bcero aynuTopHbIX 3aHATUI 70 70 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 36 36 4acoB
6 CamocrosiTenpHas paboTa 74 74 4acoB
7 Bcero (6e3 ax3ameHa) 144 144 9acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

3auert: 3 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 91 ot «19 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
Ne .

PazpaboTuuk:

cTapmmii mpenogasatens kad. OO A. @. [lo3neeBa

3aBenyronmii o0ecnieunBaromeii kad.
O5) I1. E. Tposin

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

O] I1. E. Tposin
OKCIIepTHI:

Jomuent kadeaps! GpU3NIECKON IJIeK-
TpoHuku (D) N. A. Yucroenosa

[Ipodeccop kadeapsr huznueckon
anekTpoHuku (D) T. . lanununa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
®dopMupoBaHUE 3HAHUM B 00IaCTH MPUMEHEHUS TIPHUKJIATHBIX METOJIOB PEIICHUS NMH)KEHEPHBIX 3a-
Jlad ¥ CIIOCOOHOCTH BBIMOJHATH PAaciyeThl 1 MaTeMaTHUYECKOE MOJICIIUPOBAHUE UCCIIENYEMbIX TPOIIECCOB B
TEXHOJIOTUYECKON U MIPOCKTHOM ACSITEIHPHOCTH C MCIIOJIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHO-
JIOTH.

1.2. 3agaun IMCHMIIINHBI
— chopMupOoBaThH MPEACTABICHUE O METOAaX 00padOTKN HH(POPMAIIHK, METOIaX ONTUMU3AIINN U
Cpe/ICTBaxX MOJCITUPOBAHUSA TIPH TMPOBEJACHUN HAYYHBIX HCCJICIOBAHUN C TMOCISAYIOIMUM aHAIU30M pe-
3yJIbTATOB;
—  HM3y4YeHHE OCHOB IIPOTrPAMMHUPOBAHMS M AJITOPUTMOB YHCIICHHBIX METOIOB.

2. Mecto mucunnimnebl B ctpykrype OIIOII

Hucummuimna «llpuknannas uadopmarukay (b1.B.JIB.2.1) otHOCUTCS K Onoky 1 (BapmaTthBHas
YacTh).

[TpenmecTBYIOMMUMH TUCIMIUTHHAME, (JOPMHUPYIONIMMH Ha4yajbHbIE 3HAHUS, ABISIOTCS: MH)OP-
MalMOHHbIe TexHoJoruu, Maremaruka, O6paboTKa pe3ynbTaToB SKCIIepUMeHTa, [lmaHnpoBanue skcnepu-
MeHTa, [IpakTika 1o MoJy4eHn o EPBUYHBIX MPO(HECCHOHANBHBIX YMEHUH U HABBIKOB, B TOM YHCJIE TIep-
BUYHBIX YMEHHH U HABBIKOB HAYYHO-HCCIIEIOBATENLCKOMN 1€ATEIbHOCTH.

[Tocnenyromumu JUCHMITIMHAMU SBJSIFOTCS: MoaenupoBaHue U IPOEKTUPOBaHUE MUKPO- U HAHO-
CHCTEM.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Iponecc n3ydeHus QUCIUIUIMHBI HATIPaBJIeH Ha (YOPMHUPOBAHUE CIETYIOIINX KOMIIETCHITUH:

— OIIK-6 criocoGHOCTBIO OCYILECTBIATh MOUCK, XpaHeHUe, 00paboTKy U aHaAIU3 MHPOPMALUU
U3 Pa3INYHBIX UCTOYHUKOB M 0a3 NaHHBIX, MPEICTABIATH € B TpeOyeMoM (opmaTte ¢ WCIOIh30BaHUEM
UH(POPMALIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH;

— IIK-1 criocoOHOCTBIO CTPOUTH MpocTelIne pUu3nueckrue U MaTeMaTHUYeCKHe MOJIEIH Mpuoo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JEKTPOHUKH M HAHOAJIEKTPOHHKH PA3IMYHOTO (YHKIMOHATHHOTO
Ha3HAYeHHUs, a TaKXKe UCIIOJIb30BaTh CTAHIAPTHHIE MPOrpaMMHBIE CPEJCTBA UX KOMITBIOTEPHOTO MOJIEIH -
pOBaHMS,

— TIK-3 roToBHOCTHIO aHAJIM3UPOBATh U CUCTEMAaTH3HPOBATh PE3YIbTAThl UCCIEAOBAaHUMN, MIPeT-
CTaBIISITH MAaTepHUAITBI B BUJIC HAYYHBIX OTUETOB, ITyOIHUKAIIWH, TPE3CHTAIIHI,

B pesynpTrare u3ydeHus TMCIHUIIIMHBI 00YyJatOIUNACS T0JIKEH:

— 3HaTh OCHOBHBIE METOJIbl MH(POPMAIIMOHHBIX TEXHOJIOTHM /Ui 00pabOTKH, aHAIM3a U XpaHe-
HUSI MH(OpMALUU; OCHOBHBIE YMCIIEHHBIE METOJIbI M CTaHJAPTHBIE MPOTrPaMMHBIE CPEICTBA MTOCTPOECHHUS
MaTeMaTU4eCKUX MOJEeH HCCIeayeMBbIX MPOLECCOB,CXEM, YCTPOUCTB M YCTAHOBOK DJICKTPOHUKU U Ha-
HOJIEKTPOHUKHU Pa3IMYHOIO (PyHKIIMOHAJIBHOTO HAa3HAYEHUs, METO/Ibl aHAJIN3a U CUCTEMaTU3aluK MIpe -
CTaBJICHUSI PE3yJbTaTOB MCCIEIOBAHUM, C UCIOIB30BAHUEM HH(DOPMAIIMOHHBIX, KOMIIBIOTEPHBIX M CETE-
BBIX TEXHOJIOTUH.

— YMeThb OCYLIECTBIISATh IOMCK, XpaHEHUE, 00padOTKy M aHaIW3 MH(OpMAIMKM U3 pa3IUYHBIX
MCTOYHHUKOB U 0a3 JaHHBIX, IPUMEHITh MATEMAaTHYECKUE METOABI AJS PELIeHUs 3a1ad MOJECINPOBaHMS
UCCIIETyEMBIX TPOIIECCOB,CXEM, YCTPOMCTB U YCTAHOBOK 3JICKTPOHUKH U HAHODJIEKTPOHUKH PA3IUYHOTO
(YHKIMOHAIBHOTO Ha3HAYEHUs, aHAJM3UPOBATh U CUCTEMAaTU3UPOBATh PE3YJIbTAThl UCCIEI0BAaHUMN, Ipe-
CTaBIISITh MaTepUalibl B BUJAE OTYETOB, MyONMKAIMH, MpEe3eHTAlUH, ¢ UCIOJIb30BaHHEM HH(OPMAIOH-
HBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH.

—  BJAJIeTh METOJMKON MOMCKA, XpaHEHUs, 00pabOTKH M aHaJIM3a WHPOPMALMHU U3 PA3THUYHBIX
MCTOYHHUKOB M 0a3 JaHHBIX, METOJAMHU MOJIEIHPOBAHUS U CIIOCOOAMH WX MPUMEHEHHSI TIPH PEILICHUH TIPH -
KJIaJIHBIX 3a/1a4, OCHOBAaMU IIPOTPaMMHUPOBAHMSI YUCIEHHBIX METOI0B, METOAaMHU aHAJIN3a U CUCTeMaTH3a-
UM PE3yIbTATOB UCCIICAOBAHUNA U MPEICTABICHUS MAaTepUAIIOB B BHJIC HAYYHBIX OTYETOB, ITyOJIMKAIHH,
IPE3eHTaLH, C UCIIOJIb30BAHUEM UH(OPMALIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOIHH.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECTaBIeHa B Ta0Iu -
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ne 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
3 cemectp
AynmutopHsble 3aHATHS (BCETO) 70 70
Jlexun 18 18
[IpakTueckue 3aHATHS 16 16
JlaGopaTopHbIe pabOThI 36 36
W3 Hux B uHTEpakTHUBHOU (hopme 36 36
CamocTtosTenbHas paboTa (Bcero) 74 74
[ToaroroBka K KOHTPOJBLHBIM paboTam 12 12
OdopMmieHre 0TYETOB IO JTA0OPATOPHBIM padboTam 22 22
IIpopaboTKa JEeKIMOHHOTO MaTepuana 22 22
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 18 18
Bcero (0e3 ax3amena) 144 144
OO0mmas Tpy10eMKOCTb, 4 144 144
3aueTHnie EanHAIIEI 4.0 4.0

5. Coneprxanue I1MCUMILTHHBI

5.1. Pa3enbl AUCHUILJIMHBI U BU/ALI 3aHATHHI
Paznensl AMCUMIIITMHBI U BUABI 3aHATUIN NPUBEICHBI B Tabmwmie 5.1.

Tabmuma 5.1 — Pasgensl AUCIUIUIMHEL U BUIBI 3aHATHHA

CornacosaHa Ha noprtane Ne 30982

= | = | = 28| EE
= s o e 2 % o E
P S < s S 2 U
HazBanus pa3aenoB IUCHUIUIUHBI 5 “ o o o 9 S
= = g = | 50 =
o, S < 2 9 &z
= © it} S £
3 cemecTp
1 Beenenue. OCHOBHBIE TaIbI PEIICHUS 2 2 0 6 10 |OIIK-6, IIK-1,
WH)XEHEpHOU 3anauu. [lorpenHocTy BbI- [1K-3
YUCJICHUM.
2 TlpubnmmxeHHOe pelIeHne HeTMHEHHBIX 2 1 6 6 15 |OIIK-6, IIK-1,
ypaBHEHUH I1K-3
3 UucneHHble METO/IbI PEUICHUSI CUCTEM 2 4 8 10 24 | OIIK-6, IIK-1,
JUHEHHBIX anreOpanvdecKux ypaBHCHHUI I1K-3
4 Tpubmuxenue QyHKIUHA 2 2 8 8 20 | OIIK-6, IIK-1,
I1K-3
5 Yucnennoe auddpepeHnnpoBanme 2 2 4 9 17 | OIIK-6, I1K-1,
GbyHKIHI [1K-3
6 UncneHHoe WHTETPUpOBaHUE PYHKIIUN 4 2 4 13 23 |OIIK-6, TIK-1,
I1K-3
7 Pemenne muddepeHnnaiIbHbBIX ypaBHe- 2 2 4 10 18 | OIIK-6, TIK-1,
302071 [1K-3
8 OCHOBHBIE TTPHEMBI 00PAOOTKH U TIPEI- 2 1 2 12 17 | OIIK-6, I1K-1,
4




CTaBJICHUA SKCIICPUMCHTAJIbHBIX JJaHHBIX

I1K-3

Hroro 3a cemectp

18 16 36 74

144

Hroro

18 16 36 74

144

5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JEKIMAM)
ConeprkaHue pa3iesoB TUCIUILINH (TIO JIEKIMSIM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue paseiaoB JUCIUILIAH (TI0 JISKIIHSIM)

A ¥ =
= 2 E
3 = =5
Z > 5
HasBanus paznenos Coneprkanue pas3zienoB JUCLUILINHEI 110 JIEKLIHUAM zF &5
: 2 s
> o =
e e g
= o
3 cemecTp
1 Beenenne. OcHoBHble | OCHOBHBIE ATallbl PELLICHUS] MHKEHEPHOH 3anaun. Mc- 2 OIIK-6,
JTallbl PELICHUS TOYHHMKU norpeurHocte. [lonarue npubimxeHHoro [IK-1, IIK-
VMHXEHEPHOU 3a/1auu. gucaa. AOCONTIOTHAS U OTHOCUTENIbHAS MOTPEIIHOCTH. 3
[Torpemnoctu
OTPeIIHOCT Hroro 2
BBIUMCIICHUH.
2 [IpubnmxeHHoe Mertoapl HaXOXKJICHHUS KOpHEH: mepedbopa, AUXOTOMUH, 2 OIIK-6,
peueHne HENMMHENHBIX Herotona, xop, koMmOnHUpOBaHHBIH. OOYCIIOBIEH- [K-1, TIK-
yYpaBHEHUI HOCTb MeToza urepauuil 1 Herotona. YyBcTBuTE N b- 3
HOCTb K IOTPELIHOCTSIM.
Hroro
3 YucneHHbIe METOIEI [Ipsimbie meTone! pemenust CJIAY: meton [Maycca. OIIK-6,
pEeLICHUs CUCTEM Wrepaunonnsie metoas! pemenust CJIAY: meron Sxo- IK-1, TIK-
JIMHEUHEBIX 6u, metox 3eiaens. CXOMMMOCTh HTEPAITMOHHBIX Me- 3
areOpandecKux TonoB pemenus CJIAY.
YPaBHEHUN Hroro
4 Tlpubnuxenue Nurepnomsanus. [lonmHOMHUaIBHAST HHTEPIIOISILUS, OIIK-6,
GbyHKIMI nosinHoM Jlarpanska, nonuaom Herotona. CrutaiiH uH- IIK-1, TIK-
TEPHOJISILMS: IMHEHHBIN, TapaboauecKuil U Kyonuye- 3
CKHI CIUIaliHBl. ANIIIPOKCUMALUS: METOJ HAUMEHb-
IIMX KBaJpaToB.
Hroro 2
5 Yucnennoe Uucnennoe nuddepennupoBanre GyHKIHMA 2 OIIK-6,
I[I/I(I)(i)eprLII/IPOBaHI/Ie Hroro 2 [IK-1, IIK-
byHKIINN 3
6 Yucnennoe [TonsaTtue o kBaapatypHbIX hopmymnax. Popmysl 4 OIIK-6,
WHTETPUPOBAHUE tpanenui, Cumncona. Meron Monte-Kapio. Ilo- [IK-1, IIK-
GbyHKUIMH IPEUIHOCTU 3
Hroro
7 Pemienue Meton Diinepa JUIsi YUCIIEHHOTO perieHus AudepeH- OIIK-6,
nuddepeHITaIbHBIX HHAIbHBIX ypaBHeHUH. Meton Pynre-Kyrra, cxembl IIK-1, ITK-
ypaBHEHUH 1,2, 3 1 4 nopsAAKOB TOYHOCTH. 3
Hroro
8 OCHOBHBIE TPUEMBI N3ydenue npeaMeTHBIX 00IacTe uisl MPUKIIa HbIX OIIK-6,
00paboTKH U HCCIIEIOBAaHUH HA OCHOBE MaTeMaTHYECKOr0 aHaJIN3a, IK-1, TIK-
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MMpCACTABJICHUSA

JaHHBIX

OKCIICPUMCHTAJIbHBIX

ypaBHEHUH B YACTHBIX MIPOU3BOAHBIX U APYTUX PyH-
JAMEHTAJBHBIX U MPUKIIATHBIX TUCHUILINH. Mccnemno-
BAaHME CYIIHOCTH NPUKIIAJHOTO UCCIIEIOBAHUS U pa3-
paboTKu MaTeMaTuyeckux Mozenei. OBnajgeHue Ha-
BBIKAMH MPAKTUYECKOrO MMPOrpaMMHUPOBAHUS YU CIICH-
HBIX METO/0B. [[puMeHeHrne HayKOEMKUX TEXHOJIOTUI
Y MAKETOB MPUKJIAAHBIX IPOrPAMM JJIsl PEIICHUS IPHU-
KJIaJIHBIX 33/1a4 B 0071aCTH (PU3UKHU, XUMHUH U JIp. 00-
nacrteid. 3ydeHune cnoco0oB MaTeMaTHuecKoi oOpa-
OOTKHU DKCTIEPUMEHTATBHBIX JJAHHBIX: HHTEPIIOIUPO-
BaHUE U anmpoKcuManus QyHKIIHA.

HUroro

2

Hroro 3a cemectp

18

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBbIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)

H 00ecreunBaeMbIMU (HOCJIC)IyIOIJ.[I/IMI/I) AUCHUIIVIMHAMHA

Paznensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIMMA) H

obecrneunBaeMbIMH (ITOCIEIYIOIUMHI) TUCIUTUTHHAMH TIPEICTaBICHBI B Tabumiie 5.3.

Tabmua 5.3 — Pa3gens! AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznienoB jaHHON AUCHUUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
HayMeHOBAaHME TUCLUILIMH n3ydeHre 00eCTIeYnBaOIINX U 00€CIIeUnBACMbIX JUCLIUIUINH
1 2 3 4 5 6 7 8
[IpenmecTByrome AUCHUILIMHbBI
1 ndopmaninoHHbIE TEXHOIIO-
(bopMmAIOHHEIE TEXHONO + + + + + + + +
THH
2 Maremaruka + + + + + + + +
3 O6paboTka pe3ylIbTaTOB HKCIIE- N 4 N N 4 N N N
pUMEHTa
4 TInaHupoBaHuE SKCIIEPUMEHTA + + + + + + + +
5 TlpakTrka Mo HoJy4eHHUI0 mep-
BUYHBIX PO(eCcCHOHATBHBIX
€HHIl 1 HAaBBIKOB, B TOM YHCIIE
yM > + + + + + + + +
NEPBUYHBIX YMEHHUI U HABBIKOB
HAY4YHO-HCCIIEI0BATEIBCKON Jesi-
TEIBHOCTHU
[Tocnenyromue AUCUUTUTHHBI
1 MopenupoBaHue U IPOEKTUPO-
JICTID POCKTHP + + + + + + + +
BaHHE MUKPO- U HAHOCUCTEM

5.4. CooTBeTcTBHME KOMIIETCHUM I, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU M3YUYEHUHM IUCHUIUIMHBI, M BHJIOB 3aHATHN

MPEICTaBICHO B Tabymiie 5.4.

Tabmuna 5.4 — CooTBETCTBHE KOMIETEHIIMN, (POPMUPYEMBIX MIPU U3YUYE€HUH AUCLUIUIUHBI, U BUJOB 3aHS -

TAN

Bunwl 3austuit

Kommerenmmn
Jlexk.

[Ipak. 3aH.

JIa6. pa.

Cawm. pa0.

DOopMBI KOHTPOJIA
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OIIK-6 +

KonTpomasnas padora, OT-
4eT 10 JJabopaTopHOit pabo-
te, Onpoc Ha 3aHATHSIX,
Tect

ITK-1 +

KonTpomasnas padora, OT-
4eT 10 JJabopaTopHOil pabo-
te, Onpoc Ha 3aHATHSIX,
Tect

I1K-3 +

KonTponbhas pabota, OT-
4eT 1o JabopaTopHOM pado-
Te, Onpoc Ha 3aHATHSIX,
Tect

6. UaTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yYECHHUS
TexHONI0ruM UHTEPAKTUBHOTO O0yUYEeHHs PU pa3HbIX (popMax 3aHATUHN NpUBEIeHBbI B Tabmuie 6.1.
Ta6muia 6.1 — TexHOIOrMM HHTEPAKTUBHOTO 00yUYEeHHs IPU Pa3HbIX GopMax 3aHITUI

MHTeDAKTHBHEILC NHTrepakTuBHbBIE HNurtepakr
MeToabt p nabopaTopHbIe 3aHATUSA, | HMBHbBIC Bcero, u
MPAKTUYECKUE 3aHATHS, U
q JIEKLHUH, 9
3 cemecTp
Mo3srosoi mTtypm 10 10
Pabora B komanze 8 8 16
TTouckoBbIil MeTO 10 10
Hroro 3a cemectp: 8 18 10 36
Hroro 8 18 10 36
7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbaune 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX paboT
3 =
Q = =
Qo O T
= > 0
HasBanus paznenon HaumenoBanue nabopaTtopHbIx padboT § = & E
X g =
al >
~ S
3 cemecTp
2 IlpubnuxeHHoe [TpubmmkeHHOE peleHne HeTMHEHHBIX YpaBHEHHUH 6 OIIK-6,
pElIeHNE HETMHEUHBIX Hroro [IK-1, IIK-
ypaBHEHUM 3
3 YucneHHbIE METOIEI YucneHHble METO/IbI PEIICHUS] CUCTEM JIMHEHHBIX aJl- 8 OIIK-6,
peUIeHus CUCTEM re0OpanyecKuX ypaBHEHUIN IK-1, TIK-
JIMHEHHBIX Hroro 8 3
anredpanveckux
ypaBHEHUH
4 Tlpubnmkenue [Tpubmxenne GyHKIAN 8 OIIK-6,
GbyHKIHI Vroro 8 IK-1, TTK-
3
5 YucnenHnoe Yucnennoe nuddepeHupoBaHue OIIK-6,
nuddepeHnrpoBanme Vroro ITK-1, TIK-
GbyHKIHI 3
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6 UucnenHoe YucneHHOEe UHTErPUPOBAHUE OIIK-6,
UHTEIPUPOBAHUE Hroro IK-1, TIK-
byHKIINN 3

7 Pemenue Pemenue muddepeHanbHbpIX ypaBHEHHHA OIIK-6,
nuddepeHIaIbHBIX Vroro ITK-1, TTK-
YPaBHEHUH 3

8 OcHOBHBIE TPUEMBI OcHOBHbBIE TIpUEMBI 00PaOOTKHU U MPECTABICHUS IKC- 2 OIIK-6,
00paboTKu 1 MEPUMEHTAIIbHBIX JaHHBIX IK-1, TTK-
NpeCTaBICHUS Hroro 2 3
JKCIEPUMEHTATbHBIX

JTAHHBIX

Hroro 3a cemectp 36

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)

HanmeHoBaHME MPaKTUUECKUX 3aHATHI (CEMUHApOB) MPHUBEAEHO B Tabmmue 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

3 =
3 = =
5 g = 5
Haspanus paznenon HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF &5
o E
59 2 =2
e e g
= S
3 cemectp
1 Beenenue. OcHoBHbIe | OCHOBHBIE ATallbl PEIICHUs UHKEHEepHOU 3aaaun. [lo- 2 OIIK-6,
JTallbl PELICHUS IPEIIHOCTY BBIYUCIICHHUM. [K-1, TIK-
WH)KCHEPHOH 3a7auu. Wroro 2 3
[Torpemnoctu
BBIYMCIICHUM.
2 IIpubnuxeHHoe [TpubmmkeHHOe peleHne HeTMHEWHBIX YpaBHEHHUH 1 OIIK-6,
pelieHne HeJIMHEHHbBIX Hroro 1 IIK-1, ITK-
ypaBHEHUH 3
3 YuncieHHbIE METOBI HucneHHble METOBI PELICHUS] CUCTEM JIMHENHBIX aJl- 4 OIIK-6,
pELIECHHS CUCTEM reOpanyecKux ypaBHEHUH IIK-1, ITK-
JIMHEHHBIX Hroro 4 3
anredpandecKux
ypaBHEHUHI
4 Tlpubnuxenue [Tpubmxenue pyHKunn 2 OIIK-6,
GbyHKIHI Virtoro > IK-1, TIK-
3
5 Yucnennoe Yucnennoe nuddepeHnupoBanue GpyHKui 2 OIIK-6,
muddepeHrpoBanme Wroro 2 IK-1, TIK-
byHKIHIA 3
6 UucnenHoe YucneHHOe UHTETPUPOBAHUE OIIK-6,
WHTErPUPOBAHUE Hroro [K-1, TIK-
byHKIINN 3
7 Pemienue Pemenue nuddepeHnnanbHbIX ypaBHEHUM OIIK-6,
mddepeHnnanbHbIX Hroro IK-1, TTK-
ypaBHEHUH 3
8 OcHOBHBIE TPUEMBI O06paboTKa U npecTaBlIeHHE YKCIEPUMEHTATbHBIX 1 OIIK-6,
00paboTKH 1 JTAHHBIX IIK-1, TTK-
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MpeACTaBICHUS Htoro 1 3
SKCIIEPUMEHTATBHBIX

AHHBIX

Hroro 3a cemectp 16

9. CamocTrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYAOEMKOCTh U (pOpMHpyeMble KOMITETEHIINH TPEICTaBICHbI B
tabmure 9.1.
Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus paznenos z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
Y <
= S
3 cemecTp
1 BBeaenune. OCHOBHEBIE [ToaroroBka k mpakTuue- 4 OIIK-6, |Omnpoc Ha 3aHsTUsX, Tect
3Tarbl PEHICHUS CKHM 3aHSITHSIM, CEMHHA- TIK-1,
MH)XEHEPHOU 3a/1a4H. pam [1K-3
Horpeumocum [TpopaboTka JIEKITMOHHOTO 2
BBIYHCIICHUN. MaTepuana
Hroro
2 IIpubnuxeHHoe IToaroroBka K nmpaxkTu4e- 2 |OIIK-6, |Omnpoc Ha 3aHsTHSIX, OT-
pelieHne HeJIMHEHHbBIX CKHUM 3aHSATUSIM, CEMHHA- IK-1, 4eT 1o JabopaTopHOU pa-
ypaBHEHUI pam IK-3 oote, Tect
[TpopaboTka TeKIHOHHOTO 2
MaTepuana
OdopmieHre 0TYETOB T10 2
nabopaTopHBIM paboTam
Hroro
3 YucneHHbIE METOIbI [ToaroroBka k mpakTuue- 2 |OIIK-6, | KonuTtpomwsHas paborta,
pELLIEHHS CUCTEM CKUM 3aHSITHSIM, CEMHHA- IIK-1, Ompoc Ha 3ausTusax, OT-
JIMHEUHBIX pam I1K-3 4eT 1o JabopaTopHOi pa-
r MYECKUX te, TecT
anrebpa iec [TpopaboTka JIEKITMOHHOTO 2 Gore, Tec
YpaBHCHUH MaTepuana
OdopmiteHre 0TIETOB TIO 2
nabopaTopHbIM paboTam
[TonroToBka K KOHTPOIIb- 4
HBIM paboTam
Hroro 10
4 Tlpubmmkenne Gynkiuii | [ToaroroBka k mpakTuye- 2 |OIIK-6, |Omnpoc Ha 3ausATHsIX, OT-
CKMM 3aHATUSAM, CEMMHA- IK-1, YeT 10 JIabopaTopHOil pa-
pam ITK-3 oore, Tect
[TpopaboTka TeKIHOHHOTO 2
MaTepuaita
OdopMieHHE OTYETOB T10 4
nabopaTtopHbeIM paboTam
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Htoro

5 YucnenHoe [ToaroroBka Kk mpakTuue- 2 OIIK-6, |Omnpoc Ha 3ansaTusx, Ot-
nuddepeHnrpoBanme CKHUM 3aHSATUSIM, CEMHHA- [IK-1, 4eT 1o JabopaTopHOi pa-
GbyHKIni pam IK-3 6ote, TecT
IIpopaboTka JIEeKIIUOHHOTO 3
MaTepuaia
OdopmieHre 0TYETOB IO 4
nabopaTOpHBIM paboTam
Hroro
6 UucnenHoe [ToaroroBka k mpakTuue- OIIK-6, |KoHTpoisbHas pabora,
MHTEIrPUPOBAHUE CKMM 3aHATUSAM, CEMHUHA- [K-1, Omnpoc Ha 3aHsaTHAX, OT-
byHKIINN pam ITK-3 4eT 1o JabopaTopHOi pa-
te, TecT
[TpopaboTka JIEKITMOHHOTO 3 Gore, Tec
MaTepuana
OdopmiieHre 0T4E€TOB 1O 4
nabopaTopHbIM paboTam
[ToaroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Hroro 13
7 Pemrenue [ToaroroBka k mpakTuue- 2 OIIK-6, Onpoc Ha 3aHaTusax, Ot-
muddepeHInaITbHbIX CKHM 3aHSTUSAM, CEMHHa- IK-1, 4eT 1o 1abopaTopHOil pa-
ypaBHEHUH pam ITK-3 oore, Tect
[IpopaboTka TeKIHOHHOTO 4
Matepuaina
OdopMmieHre OTYETOB T10 4
J1abopaTOpHBIM paboTam
Hroro 10
8 OCHOBHBIE TPUEMBI IToaroroBka K mpaxkTuye- 2 |OIIK-6, |KonrponbHas paboTa,
00paboTKH 1 CKHM 3aHSITHSIM, CEMHHA- TIK-1, Onpoc Ha 3aHaTusax, Ot-
MPEACTABICHUS pam [1K-3 4eT 1o 1JabopaTopHOil pa-
KCIIEPUMEHTATbHBIX te, Tect
OKCIHCPUMCHTAT [TpopaboTka JIEKIIMOHHOTO 4 bore, Tec
FlAHHBIX MaTepuana
OdopmieHne 0T4ETOB IO 2
nabopaTopHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Hroro 12
Hroro 3a cemectp 74
Hroro 74
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10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
3 cemecTp
KonTponbHas paboTa 10 10 10 30
Onpoc Ha 3aHATUSIX 4 4 4 12
OtyeT no nabopaTopHOM 12 14 26
pabote
Tect 10 12 10 32
Wroro makcumymM 3a nepu- 24 38 38 100
on
Hapacraromum utorom 24 62 100 100

11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIbHBIE TOUKU TPeICTaBIeH B Tabuue 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH

banel Ha 1aTy KOHTPOIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% 1o 89% ot makcuManbHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 10 69% OT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuManbHON cymMMbl O6astoB Ha aaty KT

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBl 0aIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBICH B TaOmuIle
11.3.
Tabmuua 11.3 — Ilepecuer cyMMBbl 0aIJIOB B TPaIMIMOHHYIO M MEXIYHAPOIHYIO OLICHKY

HtoroBas cymma Oasos,

Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBieTBopuTensHO)

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIICTBOPHTENLHO) (HE Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. VYuebnoe mocobue «Ilpuknagnas mapopmatukay: [Ins crynenToB nmo Hampasienuro 210100
«ONeKTpOHUKA ¥ HAaHOANEKTPOHUKa» U 222900 «HaHOTEXHOIOTUN U MUKPOCUCTEMHAsI TEXHUKa» / 3apu -
koBckas H. B. - 2012, 93 ¢ [OnekrponHeii  pecypc] - Pexum  pmocryna:
https://edu.tusur.ru/publications/4641 (nata obpamenus: 21.06.2018).

12.2. lonostHUTEILHAS JIATEPATypa
1. MynpoB A.E. Uucnennsie metroasl mis [IDBM Ha s3bikax belicuk, @optan u I[lackanes. —
Tomck: MIT «Packo», 1991. — 207c. (nanuuue B 6ubmotexke TYCYP - 111 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. VYwuebno-meroauueckoe nocodue «llpuxnamnas nabpopMaTHKay: UIsl AyTUTOPHBIX MpaKTHYe-
CKUX 3aHATHUH, 1a00paTOpHBIX pabOT M CaMOCTOSTENBHBIX PadOT CTyAeHTOB 1o HampasieHuio 210100
«DJNEKTPOHHKA U HAaHOZJIEKTpOoHUKa» U 222900 «HaHOTEeXHOIOTHH U MUKPOCUCTEMHAsI TEXHUKa» / 3apH -
koBckas H. B. - 2012, 103 c. [OnexkrpoHHsii pecypc] - Pexum  pgocryna:
https://edu.tusur.ru/publications/4644 (nara oopamenus: 21.06.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUuTOPHOM pabOThl 00ydaromuxcs
U3 YHCTa JIUI ¢ OTPAHHYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B opMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlaist i1 ¢ HApYIIeHUSIMU 3PeHUsI:

- B (hopMe FJIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHON (hopMe YBETMUECHHBIM HIPUPTOM.

JL1st JiM1 ¢ HAapYLIeHUsIMH CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 711 ¢ HAapyLIeHUsIMY OIIOPHO-ABUTIaTeJILHOIO annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

12.4. IIpo¢deccunonaibHbIe 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. 1. IIpu u3yuyeHuM IUCHMIIMHBI PEKOMEHyeTcsl oOpamarses K 0a3aM JaHHbIX, HHpOpMAaIu-
OHHO-CIIPaBOYHBIM ¥  IIOMCKOBBIM cUCTeMaM, K KotopbiM y TYCVYPa oTkpeIT goctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MartepuajibHO-TEXHUYECKOe o0ecnedyeHue QMUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneueHnune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeneHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJI0OUHBIX MECT He MeHee 22-24, 060pyaoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHHE U yueOHO-HAITBIIHBIE TOCOOMS, 00ecIeunBaloIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI
KomnproTepHsliii kiiacc
ydeOHast ayMTOpHs JJi MPOBEACHUS 3aHATUM TaOOpaTOPHOTO THUIIA
634034, Tomckas obnacte, . Tomck, Bepmuauna ynuna, 1. 47, 227 ayn.
Onucanue UMeroIerocs 000py10BaHUs:
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- Komnbrotep B cOopke Ne2 (26 mr);

- [Ipoexrop Acer;

- DKpaH /Il IPOEKTOpa HaCTEHHBII;

- HoytOyK;

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;
- Pabouee mecTo nmpenomaBares.

[TporpamMHOe obecrieueHue:

— OpenOftice

— PTC Mathcad13, 14

— Pascal ABC

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador
KommnbroTepHslii kiace
yueOHas ayMTopus Ui IPOBEACHUS 3aHATHI 1abOpaTopHOTO TUIIA
634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 227 ayn.
Onucanune UMeroIerocs 000pyI0BaHUS:
- Komnbrotep B cOopke Ne2 (26 mr);
- [Ipoekrop Acer;
- DKpaH JUIsl TPOEKTOpa HACTEHHBIN;
- HoyrOyxk;
- Kommuiekt cnienmanusupoBanHoi yueOHoW Mebenu;
- PaGouee mecto npenoaBares.
[TporpammHoOe obecrieueHue:
— OpenOftice
— PTC Mathcadl13, 14
— Pascal ABC

13.1.4. MaTrepuajibHO-TEXHMYECKOE M IPOTPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, r. ToMmck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmmnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUA:

- yueOHasi MeOerb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B
OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U MHBAIHMJAMU
OCYILIECTBIIIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYEHUS.
[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa [PEeTyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
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YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMaIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylIeHUEeM Cyxa, 000pyJI0oBaHa KOMIBIOTEPHOW TEXHUKOM, aymMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX ¢ OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIEC YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus
1. Kak Ha3bIBarOT pa3HUILy MEKy YHACIOM U €r0 TOYHBIM 3HAaYECHHEM?

. pa3HOCTH
. OTHOCHTEJIbHAS MOTPEIIHOCTh
. a0CONIOTHAS TOTPEIIHOCTh

. OlTMOKa U3MepeHHs

AW~

N

. Kakoii 3naK HCIIOJIB3YIOT IJIS 3allCH a0COIFOTHOM HOTpCHIHOCTI/I?

b
H VA

3. Kak Ha3bIBalOT OTHOIIEHHE a0COMIOTHON MOTPEIIHOCTH K JEHCTBUTENILHOMY 3HAYEHUIO U3Mepsi-
€MOW BEJTUYHHBI:

. TIpeieNbHast a0COMOTHAS MOTPEITHOCTD
. OIIMOKA BBEIYHUCIIECHHUIN

. OTHOCHUTEJIbHAS OTPEIIHOCTh

. JaCTHOE

AW~

o

. B yem u3mepsiercst OTHOCUTENbHAS OTPENTHOCTD?

. B Ipo0sIx

. B IIEJIBIX YHCIIaX
. B TIPOIIEHTaX

. B JOJISIX

AW~

5. HayuHbIil MeTOJ], COCTOSIINI B 3aMEHE OJHUX OOBEKTOB IPYTMMH, OMH3KUMU K UCXOJHBIM, HO
0oJsee MpOCTHIMU

1. skcriepuMeHT
2. IPOrHO3UPOBAHUE
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3. anmpokcumanus
4. cpaBHEHUE

6. aTepnonsdmus — 370...

1. Crioco0 HaxOXXAEHUS MPOMEKYTOUYHBIX 3HAUCHHUH BENMYHMHBI MO UMEIOUIEMYCS AUCKPETHOMY
Ha0OPY U3BECTHBIX 3HAYCHUN

2. [lponomkenne GyHKITUHU, TPUHAATICKAIIEH 3aJaHHOMY KJIacCy, 3a TIPEIeIbl €€ 001acTH Opee-
JICHHSL.

3. 3aMeHa OTHMX MaTeMaTHYEeCKUX OOBEKTOB IPYTMMHU, B TOM WJIM MHOM CMBICE OJIM3KUM K HC-
XOJIHBIM.

4. Meton penieHus 3a1a4, TP KOTOPOM OOBEKTHI PA3HOTO PoJia OOBEAUHSIOTCS OOIIUM TTOHSATHEM.

7. Natepnionsimst ObIBaeT:. ..

. Kycounas u nokanbHas

. JlokasibHas ¥ riioOaibHas

. Kycounas u anpuopnas

. MakcumainbHasi 1 MUHUMAaJIbHAs

AW N —

8....-3T0 ompeneneHune OyayIuX, OKUIaeMbIX 3HAUCHUH BEIMYMH, TIOKA3aTeIe Ha OCHOBE UMEIO-
IIUXCS TAHHBIX O TCHACHIMSIX UX U3MEHEHHUH B MPOIIUIBIE TIEPHO/IBI.

1. UnTerparnus

2. ®opmanuzanus
3. UnTepnonsius
4. DkcTpanosuus

9. B ueM 3akmtoyaercs 3ajada OT/eICHUSI KOpHEN?

1. B ycTaHOBIEHMM KOJIMYECTBA KOPHEN

2. B ycTaHOBJIEHHH KOJIMYECTBA KOPHEH, a Tak ke Hambojee TECHBIX MPOMEKYTKOB, KaXKIBIA U3
KOTOPBIX COJAEPKUT TOJIBKO O/INH KOPEHD.

3. B ycTaHOBIEHUH KOPHS PELICHUS] YPAaBHEHUS

4. B Ha3HaueHUM KOJIMYECTBA KOPHEN

10.0Tnenenne KOpHEH MOXKHO BBITIOJTHUTH JBYMSI CIOCOOAMHU:

1. aHAMUTUYIECKUM U TpaPUIECKUM

2. npuOIMKEHUEM U OTJICIICHUEM

3. aHaJTUTUYECKUM U CUCTEMATUYECKUM
4. cucTeMaTUYECKUM U TpaduyecKuM

11 .K MeTonaM yTOUHEHHS] KOpHEH HE OTHOCHUTCS ...

. METOJ, TUXOTOMHUH

. METOJ1 XOpJ

. METOJ KacaTeIbHBIX

. METOJI alllPOKCUMAITUU

AW N =

12. Beluncienue uHTErpajia paBHOCUIbHO BHIYUCICHUIO

1. o6béma moboi Guryps
2. IJIOIIau JH000H GUTYpHI;

CornacoBaHa Ha noprane N2 30982 15



3. o6béMa Tena, NOTYYEeHHOTO BpallleHUEeM KPHBOJIMHEHHON Tpanenunu, y KoTopoil x =a, x =b, y =
0,y =f(x);

4. muomany KpUBOJIMHEHHON Tpameuuu, orpaHMYeHHON rpadukoM QyHKIUH Y=f(X), oTpe3koM
ocH abcuucc X =a, X =Db

13. . Kak nHaye Ha3BIBarOT METOI OUCEKIINIA?

1. MeTo1 mOJIOBUHHOTO JIEJIEHUS

2. Meron xopn

3. Metoa nponopurOHaIbHBIX YacTen
4. Metoa «Ha4aJbHOTO OTPE3Ka

14. C xakoli MaTpuLIEN COBNAJAET BaXk /bl TPAHCIIOHUPOBAHHAs MaTpULIA

1. ¢ ucxonHou
2. ¢ oOparHoit
3. ¢ HyneBOM

4. c emMHNYHON

15. Onpenenuth METOT HAXOXKIACHUS KOPHA:

Jlist moucka KopHs Ha oTpe3ke (a;b) aenum ucxoaHblii OTPE30K Ha JBE TOJIOBHHEI (a;c) u (c;b), Tae
c=(at+b)/2. OmpenenseM, Ha KaKOi W3 YacTe TeNeph HAXOAWUTCS KOPEHb YpaBHEHHUS, U OepeM COOTBET-
CTBYIOIYIO TTOJIOBUHKY B KQUECTBE HOBOTO MCXOAHOTO OTpe3Ka. [loBTopsieM Te ke IeHCTBUS 10 TEX Mmop,
MOKa JUTMHA TOJTYYEHHOTO OTpe3Ka, Ha KOTOPOM HaxXOAMTCS KOPEHb, HE OylIeT MEHbIIE 3aJJaHHOW TOYHO -
cTH |b-al<e.

1. Meton npocThIX UTepanuil

2. Meton xopa

3. MeTox NOJMOBHUHHOTO JIEJICHUS
4. MeTton KacaTeIbHEIX

16. CyTh KOMOMHUPOBAHHOTO METO/Ia XOP/I U KacaTeIbHbIX?

1. Meton Xop/ 1 KacaTeNbHbBIX JAlOT MPUOIMKEHUS K KOPHIO C Pa3HbIX CTOPOH.

2. Ilpu peanuzaniuu METONA MPHU KAKIOW UTEpAIlH HEOOXOIUMO BBIUUCIATH HE TOJIHKO 3HAUYCHUS
F(x), HO 1 ee MPOU3BOTHOM.

3. Metoa orpaHUYHMBAETCS! BEHIYMCICHUSIMHU TOJIbKO 3HaueHus F(x).

4. Het npaBWJILHOTO OTBETA

17. Kakoil U3 mepeyrcieHHbIX METO/IOB HE SIBJISIETCS YHUCICHHBIE METOIOM PELICHUS] CUCTEM JIM-
HeiHbIX anreOpandeckux ypasHeHuit (CJIAY)

1. meron "aycca.
2. Metop Skoowu,
3. metop 3eiigens.
4. meton Herotona

18. Haunbonee pacpocTpaHEHHBIM IPUEMOM PELICHHUS CHCTEM JIMHEHHBIX alre0pandeckux ypas-
HEHUH SIBJIAETCA aITOPUTM MOCIEN0BATEIbHOTO NCKIIOYEHUS HEU3BECTHBIX. JTOT METOZ HOCUT Ha3BaHHUE

1. meTon ["aycca
2. meton Kpamepa
3. MeTox 0OpaTHBIN MaTPHIL
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4. aHAIUTUYECKHUI METOL
19. Kakoit u3 nepeurcieHHbIX METO/IOB HE SIBJISIETCS METOOM YHCIIEHHOTO HHTEIPUPOBAHUS

. METOJI IIPSIMOYTOJIbHUKOB
. meton Kpamepa

. METOJ Tpaneuun

. Meton CuUMIICOHA

AW N —

20. Meron anmpokcUMaluu, i KOTOPOrO CyMMa KBaJIpaTOB OTKJIOHEHUH 3KCIEPUMEHTATbHBIX
3HAa4YeHUH OT HallIeHHON (YHKIIMM MUHUMAJIbHA.

1. MeTOA HaMMEHBIINX KBAPATOB

2. anmpoKCUMAIIMs CITalHaAMU

3. anmpokcuManusi COOCTBEHHBIMU (PYHKITUSIMH
4. ucrnonb30BaHUE OTPE3KOB psana Dypre

14.1.2. TeMmbl KOHTPOJILHBIX padoT
MeTozp! UNCIEHHOTO UHTETPUPOBAHUS U PELLICHUS] YPaBHEHUIN
MeTobl YNCIIEHHOTO pEelIeHUs CUCTEM alreOpanyecKux ypaBHEHUI
MeTtozap! HHTEpIOIALUU

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

OCHOBHBIE 3Tarnbl PEIICHHUs] HHKCHEpHOH 3anaun. Victounuku morpemnocteid. [lonstue npubim-
KEHHOTO yrcia. AOCONIOTHAS M OTHOCHTEIbHAS TIOTPEIIHOCTH.

MeTtopl HaXOXKIEHUs KOpHEW: nepedbopa, nuxotromuu, HeroToHa, Xopa, KoMOMHUpOBaHHBINA. O0Y-
CJIOBJICHHOCTb MeTo/a nurepauuii 1 HerotoHa. UyBCTBUTEIBHOCTD K IIOIPEIIHOCTSIM.

[Ipsambie metonwl pemenus CJIAY: meron [Maycca. Utepanmonnsie meronanl pemienus CIIAY: me-
ton Sxobu, metox 3eraens. CXoAMMOCTh UTEPAlMOHHBIX MeTO10B perienus: CJIAY.

Unrepnionsauus. [lonmmHomuanbHas uHTEepnoisuus, noiauHoM Jlarpamxka, noiauHoM HeioToHa.
CrutaiiH MHTEPIIONAIMS: JTMHEHHBIN, TapaOOoINYeCKU U KyOUYEeCKUH CIUTaiiHbl. ATIIPOKCUMAIIHS: METO
HAaUMEHBIINUX KBaJPaTOB.

[Ipocteiimue ¢opmynsl uyucieHHoro auddepeHurpoBanus. Berumcienue nepBoil U BTOPOU
npousBoaHou. [lorpemHocTwu.

[Tonsitne o xBaaparypHbix (popmynax. @opmynsl Tpanenuii, Cumicona. Merox MonTte-Kapio.
[TorpemnocTu

Meron Diinepa ans 4uciaeHHOTo pemeHus auddepenunanbupix ypaBueHuit. Meron Pynre-Kyrra,
cxembl 1,2, 3 1 4 NOpsSIKOB TOYHOCTH.

14.1.4. Tembl 1a00paTOpHBIX padoT
[TpubnmxeHHOE peleHne HeTMHEHHBIX YpaBHEHHUH
YucneHHble METO/IbI PEIICHHS CUCTEM JIMHEHHBIX aJireOpandyeckiuX ypaBHEHUI
[Tpubnmxenne GyHKuun
Yucnennoe nuddepeHnupoBaHue
YuciieHHOe UHTErpUpPOBaHUE
Pemenue nuddepeHnnanbHbIX ypaBHEHUH
OcHOBHBIE TIpUEMBI 00PaOOTKHU U MIPECTABICHUS HKCTIEPUMEHTAIBHBIX TaHHBIX

14.1.5. 3auér
YuciieHHOE UHTETPUPOBAHKE: ONMCAHUE U CPAaBHEHHE METOJIOB;
UucneHHoe pelieHrne ypaBHEHUH: ONMCaHue ¥ CPaBHEHUE METOJIOB;
Yucnennoe nuddepeHnnpoBaHme: OMMCaHue METOIa;
AnmnpokcuManus: METol HAUMEHBIIINX KBa/IPaTOB;
HaxoxneHue onpenenuTelis MaTpuilbl MetogoM ['aycca;
Pemenue CJIAY meronom ['aycca;
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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