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 2015 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 38 38 4acoB
7 Bcero (6e3 ax3ameHa) 108 108 4acoB
8 OO0m1as Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 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 TeXHOJO0ruu, Martemartuka, [IpakTuka o nosy4yeHuro NepBUYHBIX NMPO(ecCHOHATIBHBIX YMe-
HUU 1 HaBBIKOB, B TOM YMCJI€ IEPBUYHBIX YMEHUI 1 HaBBIKOB HayYHO-UCCIIEOBATEIbCKOM €A TEIILHOCTH.

[Tocnenyromumu TUCHMITIMHAME SABJISIOTCA: MoAeIMpoBaHue U MPOEKTUPOBAHUE MUKPO- U HAHO-
cucreM, OOpaboTKa pe3yIbTaToB dKCIepuMeHTa, [ maHnpoBanue SKCriepuMeHTa.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tponecc n3yyeHus JUCUUIUIMHBI HapaBieH Ha (GOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— OIIK-6 ciocoOHOCTBIO OCYLIECTBIIATh IMOUCK, XpaHEHHE, 00pabOTKy M aHaIu3 MHGOpMaLUU
U3 Pa3JINYHbIX UCTOYHUKOB M 0a3 JaHHBIX, NPEJCTABIATH €€ B TpeOyeMoM (opmaTe ¢ UCHOIb30BaHUEM
MH(GOPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHUH;

— TIK-1 criocoGHOCTBIO CTPOUTH MpOcTeiiue Gu3nyeckue 1 MaTeMaTHUeCKUe MOJIeNIN Mpuoo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JEKTPOHUKH M HAHOAJIEKTPOHMKH PA3JIMYHOTO (PYHKIHMOHAIHHOTO
Ha3HA4YeHUs, a TaK)Ke MCMOIb30BaTh CTaH/IaPTHBIE MPOTrPAMMHbBIE CPEACTBA UX KOMITbIOTEPHOTO MOJIEINIHN -
pOBaHUs;

— IIK-3 roTOBHOCTBIO aHAJIU3UPOBATh U CUCTEMATU3UPOBATh PE3YJbTAThl UCCIEAOBAHUMN, TIPE-
CTaBIISITh MaTepHallbl B BUE HAYUYHBIX OTUETOB, MyOIMKAIU, IPEe3eHTaIHl;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICS TOJKEH:

— 3HATh OCHOBHBIE METO/IbI HH(POPMALIMOHHBIX TEXHOJOTHH At 00pabOTKM, aHaIM3a U XpaHe-
HUSI UH(OpPMALIUK; OCHOBHBIC YUCIICHHBIE METOJIb M CTaHJAPTHBIE MPOTPaMMHBIE CPEICTBA IMMOCTPOCHHUS
MaTEeMaTHYECKUX MOJIEIEN MCCIENYEMBIX MPOIECCOB,CXEM, YCTPOUCTB M YCTAHOBOK JJIEKTPOHUKH M Ha-
HOAJIEKTPOHUKHU Pa3IMYHOTO (PYHKIIMOHATFHOTO HAa3HAYEHUs, METO/Ibl aHAJIN3a U CHCTEMaTU3alluK TIPe -
CTaBJICHUS PE3YJIbTATOB MCCIIEAOBAHUM, C UCIOIb30BAaHHEM HH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETe-
BBIX TEXHOJIOTUH.

— yMeThb OCYIIECTBIISATh MOUCK, XpaHeHHe, 00padOTKy M aHanu3 MUH(OPMALKU U3 Pa3TUYHBIX
UCTOYHHUKOB U 0a3 JaHHBIX, IPUMEHITh MAaTEMAaTHUECKUE METOABI JJIS PELICHUs 3a/1ad MOJCIUPOBAHHS
HCCJIEAYEMBIX MPOILECCOB,CXEM, YCTPOMCTB U YCTAHOBOK 3JIEKTPOHUKU UM HAHOXJIEKTPOHUKH PA3JIMYHOTO
(YHKIIMOHAIBHOTO Ha3HAYECHUS, aHAJTM3UPOBATh U CUCTEMATU3HPOBATh PE3YJbTAThl UCCIIEIOBAaHUMN, IPE-
CTaBJISITh MaTepuajbl B BUJE OTYETOB, MyOIMKAIM, Mpe3eHTalNi, ¢ UCIOIb30BaHUEM HH(OPMAIMOH-
HBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH.

— BJaJeTh METOIUKON MOUCKa, XpaHeHHs], 00pabOTKU U aHaIM3a MHPOPMAIMK U3 PA3IUYHBIX
MCTOYHUKOB U 0a3 TaHHBIX, METOJaMU MOJICIMPOBAHUS U CIIOCOOAMU UX MPUMEHEHHUSI IPU PELICHUH TIPH -
KJIQJHbIX 3a/1a4, OCHOBAMHU IIPOrPAaMMHUPOBAHUS YUCIIEHHBIX METO/JI0B, METOJJaMH aHAJIN3a U CUCTEMATU3a-
[IUU PE3yJIbTATOB UCCIEAOBAaHUIN U MPEACTABICHUS MaTepHalloB B BUJE HAYYHBIX OTYETOB, MyOJIMKALIUH,
NPE3CHTAIH, C UCIIOJIH30BAHUEM HH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIIsAeT 3.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bubl yueOHOM nesTeNbHOCTH Bcero gacos CemecTpsl
3 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 70 70
Jlexknuu 18 18
[IpakTuyeckue 3aHATUS 16 16
JlaGoparopHbie pabOThI 36 36
W3 HuX B MHTEpaKTUBHON (hopme 36 36
CamocrositenpHast paboTa (Bcero) 38 38
[ToaroroBka K KOHTPOJIBHBIM paboTaM 8 8
OdopmiieHre 0TYETOB 10 JTabOpPaTOpHBIM paboTam 13 13
[TpopaboTka JIEKITMOHHOTO MaTepraia 8 8
[ToaroroBka K MpakTUYECKUM 3aHATHUSIM, CEMUHApaM 9 9
Bcero (0e3 ax3ameHa) 108 108
OO01as Tpy10eMKOCTb, U 108 108
3aueTHble EquHuIb 3.0 3.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI M BUALI 3aHATHHA
Paznensl TUCHUIUTAHEI ¥ BUABI 3aHATHN IPUBEACHBI B Ta0mmiie S.1.

Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

CornacosaHa Ha noprtane Ne 31045

B o = 2 TE\ = =
o = < g S = 5 £
o < < < D—1 [ae >\ (D)
HazBanus pa3aenoB IUCHUIUIMHBI i ® o, o, o 2 &5
= = © = 5 0 = B
o, < < Q 8 8—1 g
3 cemectp
1 Beenenue. OCHOBHBIE 3TaIlbl PELICHUSA 2 2 0 2 6 OIIK-6, TIK-1,
MH)KeHepHOHU 3axaun. [lorpemHnocty BbI- I1K-3
YUCJICHUM.
2 TIpubnmKeHHOE pelIeHre HETMHEHHbBIX 2 1 6 4 13 | OIIK-6, ITK-1,
ypaBHEHUH I1K-3
3 YucneHHbIE METO/IbI PEIICHUS] CUCTEM 2 4 8 6 20 OIIK-6, IIK-1,
JMHEHHBIX anreOpanyecKux ypaBHeHUN I1K-3
4 TIpubnmxenue GyHKIMHA 2 2 8 4 16 | OIIK-6, IIK-1,
I1K-3
5 Yucnennoe aupdepeHupoBanme 2 2 4 3 11 | OIIK-6, IIK-1,
byHKIHIA I1K-3
6 UucneHHoe UHTeTrpupOBaHne (DYHKITHMA 4 2 4 8 18 | OIIK-6, TIK-1,
I1K-3
7 Pemenue nuddepeHnmaibHbIX ypaBHe- 2 2 4 4 12 | OIIK-6, ITK-1,
HUU [1K-3
8 OcHOBHBIE TPUEMBI 00Pa0OTKH U TIPE/I- 2 1 2 7 12 | OIIK-6, TIK-1,
CTaBJICHUS DKCIIEPUMEHTAIBHBIX JaHHBIX I1K-3
4




Hroro 3a CEMCECTP

18 16 36 38

108

Hroro

18 16 36 38

108

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 3 £
3 s 5
Z > 5
HasBanus paznenos Coneprkanue pa3zienoB JUCLUILINHEI 110 JIEKIHUAM zF &5
5 ¥
> Sz
e e 2
= Sl
3 cemecTp
1 Beenenune. OcHoBHble | OCHOBHBIE 3TaIllbl PEIICHUS MHKEHEpHOU 3a1aun. Vc- 2 OIIK-6,
JTalbl pEeLICHUS TOYHUKHU NOrperHocTel. [lonsTre mpubmmkeHHOro IK-1, TIK-
WH)KEHEPHOW 3a/1a4M. yucia. AGCOTIOTHAS U OTHOCHUTENIbHASI TIOTPEITHOCTH. 3
HOFpeH_IHOC;H/I Utoro 9
BBIYNCIICHUMN.
2 [IpubnuxenHoe Mertoapl HaXOXKICHUS KOPHEH: epedopa, IMXOTOMUH, 2 OIIK-6,
peneHne HeNMMHENHBIX Herotona, xops, koMmOnHUpOBaHHBIH. OOyCIIOBIEH- [IK-1, IIK-
ypaBHEHUH HOCTb MeToza urepanuil 1 Herorona. UyBcTBuTeNb- 3
HOCTb K TOTPEUTHOCTSIM.
Hroro
3 YucneHHbIE METOIEI [Ipsimbie meTonw! pemenust CJIAY: meton [Maycca. OIIK-6,
PELLIEHHS CUCTEM Urepanmonnsie metoas! pemenus CJIAY: meron fAxo- ITK-1, TTK-
JIMHENHBIX ou, metox 3eiaens. CXoMMMOCTh HTEPAITMOHHBIX Me- 3
anredpanvecKux TonoB pemenus: CJIAY.
YPaBHEHUN Hroro 5
4 Tlpubnuxenue Nutepnomsanus. [lonmHOMHMaIBHAST HHTEPIIONSILNS, OIIK-6,
GbyHKUIMH nosimHoM Jlarpanska, nonuHom Herotona. CrutaiiH uH- IK-1, TIK-
TEPIOISLNS: TUHEHHBIN, MapaboaruecKkuii u Kyouye- 3
CKHUI CIUIaliHBl. ANIIIPOKCUMAIUS: METO/] HAUMEHb-
IIMX KBaJpaToB.
Hroro 2
5 Yucnennoe Yucnennoe nuddepennupoBanre GyHKIIHMA 2 OIIK-6,

" HIIUPOBAHU ITK-1, TTK-
nQepenmmpoarme o > ,
byHKIINN 3
6 UucnenHoe [TonsiTue o kBagpatypHbIx dhopmynax. Dopmysbl 4 OIIK-6,
MHTEIPUPOBAHUE Tpaneunii, Cumncona. Meron Monte-Kapo. Ilo- IK-1, TIK-
byHKIINN TPEIIHOCTH 3

Hroro
7 Pelienue Meron Ditnepa ass UUCIEHHOTO perieHus 1uddepen- OIIK-6,
TuddepeHInaIbHbIX LUaJIbHBbIX ypaBHeHU. Meton Pynre-Kyrra, cxembl [K-1, TIK-
ypaBHEHUH 1,2, 3 1 4 1OpsAAKOB TOUHOCTH. 3

Hroro
8 OcHOBHBIE IPUEMBI N3yuenne npeaqMeTHbIX 00IacTei Ut MPUKIIAIHBIX OIIK-6,
00paboTKH 1 HCCIEI0BAaHUI HA OCHOBE MaTeMaTUYECKOIO aHaIu3a, IIK-1, TIK-
IIpEJICTaBICHUS YPaBHEHHI B YaCTHBIX IPOU3BOIHBIX U IPYTUX PyH- 3
JKCIEPUMEHTAIbHBIX JNAMEHTAJIBHBIX U MPUKIAAHbIX qucuuIuivH. Mccneno-

CornacoeaHa Ha noptane N2 31045




JaHHBIX

BAaHME CYIIHOCTH MPUKIIAJHOTO UCCIIEIOBAHUS U pa3-
paboTKu MaTeMaThuyeckux mMozenei. OBnajgeHue Ha-
BBIKAMH MPAKTHYECKOrO MMPOrpaMMHUPOBAHUS YU CIICH-
HBIX METO/0B. [[puMeHeHne HayKOEMKUX TEXHOJIOTUI
Y MAKETOB MPUKJIAAHBIX IPOrPAMM JJIsl PEIICHUS IPHU-
KJIaJIHBIX 33/1a4 B 0071aCTH (PU3UKHU, XUMHUH U JIp. 00-
nacteid. 3ydyenune cnoco0oB MaTeMaTHuecKol oOpa-
OOTKHU DKCIIEPUMEHTATBHBIX JJAHHBIX: HHTEPIIOIUPO-
BaHUE U anmpoKcuManus QyHKITH.

HUroro

2

Hroro 3a cemectp

18

5.3. Pa3nesbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)

H 00ecreunBaeMbIMU (l'lOCJ'[e):[yIOIJ.[I/IMI/I) AUCHUIIVIMHAMHA

Pazmensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIIMA) H

obecrneynBaeMbIMH (ITOCIEIYIOMMMU) TUCIUTUTHHAMHY MTPEICTaBICHBI B Tabuie 5.3.

Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumeHoBaHue TUCIMILIMH

Ne pa3nenoB qaHHOUM TUCHMIUIAHEL, IJ1 KOTOPBIX HEOOXOIUMO
M3ydeHre 00eCreunBaONuX U 00eCIeYnBaeMbIX JUCIIUILTUH

1 2 3 4 5 6 7 8
[IpenmecTByroume AUCHUILIMHbBI

1 UndopmanimoHHbIe TEXHOIO- n . n n . n n n
THH
2 Maremaruka + + + + + + + +
3 [IpakTuka no noJy4yeHuro nep-
BUYHBIX NPOPECCUOHATBHBIX
YMEHHUI 11 HABBIKOB, B TOM HHCIIe N . " N . " N N
MIEPBUYHBIX YMECHHUI U HABBIKOB
Hay4YHO-HUCCIIEJ0BATENIBCKOM Jes-
TEJIBHOCTHU

[Tocnenyromue TUCHUILIMHBL
1 MoaenupoBaHue U MPOESKTUPO- n . n n . n n n
BaHUE MHUKPO- U HAHOCUCTEM
2 O6paboTKa pe3ysIbTaTOB KCIIe- N N N N N N N N
puMeHTa
3 [InanupoBaHue dKCIIEPUMEHTA + + + + + + + +

5.4. CooTBeTCcTBHME KOMIIETCHUM A, JopMHUpPyeMbIX IPH H3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH HM3YyYECHUH AUCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILIAHBI, U BUIOB 3aHS -

THHN

Bunwl 3austuit

Kommerenmmn

Jlek.

[Ipak. 3an
JIa6. pa.
Cam. pab

DopMBbI KOHTPOJIS
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OIIK-6 +

KonTpomasnas padora, OT-
4eT 10 JJabopaTopHOit pabo-
te, Onpoc Ha 3aHATUAX, 3a-
yeT, TecT

ITK-1 +

KonTpomasnas padora, OT-
4eT 10 JJabopaTopHOil pabo-
te, Onpoc Ha 3aHATUAX, 3a-
yet, TecT

I1K-3 +

KonTponbhas pabota, OT-
4eT 1o JabopaTopHOM pado-
Te, Onpoc Ha 3aHATHAX, 3a-
yert, 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 =
al o g
= S
3 cemecTp
1 Beenenue. OcnoBubie | [loaroroBka k mpakTuue- 1 OIIK-6, |3auger, Onpoc Ha 3aHATHSIX,
3Tarbl PEHICHUS CKHM 3aHSITHSIM, CEMHHA- TIK-1, Tect
MH)XEHEPHOU 3a/1a4H. pam [1K-3
Horpeumocum [TpopaboTka JIEKITMOHHOTO 1
BBIYHCIICHUN. MaTepuana
Uroro 2
2 IIpubnuxeHHoe IToaroroBka K nmpaxkTu4e- 1 OIIK-6, |3auet, Onpoc Ha 3aHATHSIX,
pelieHne HeJIMHEHHbBIX CKHUM 3aHSATUSIM, CEMHHA- IK-1, Otyet mo aboparopHOU
ypaBHEHUI pam IK-3 pabote, Tect
[TpopaboTka TeKIHOHHOTO 1
MaTepuana
OdopmieHre 0TYETOB T10 2
nabopaTopHBIM paboTam
HUtoro 4
3 YucneHHbIE METOIbI [ToaroroBka k mpakTuue- 1 OIIK-6, |3aver, KonTpoabsHas pado-
pelIeHus: CUCTEM CKHM 3aHSTHSAM, CEMHUHA- IK-1, Ta, Onpoc Ha 3aHATHUSAX,
JIMHEUHBIX pam I1K-3 Otyet mo maboparopHO
r MYECKUX Te, TecT
anrebpa iec [TpopaboTka JIEKITMOHHOTO 1 pabore, Tec
YpaBHCHUH MaTepuana
OdopmieHre 0T4eTOB 10 2
nabopatopHbeIM paboTam
[TonroToBka K KOHTPOIIb- 2
HBIM paboTam
Hroro 6
4 Tlpubmmkenne Gynkiuii | [ToaroroBka k mpakTuye- 1 OIIK-6, |3auert, Onpoc Ha 3aHATHSIX,
CKHUM 3aHATHSIM, CEMHHA- IK-1, Otuer no naboparopHoi
pam ITK-3 pabore, TecT
[TpopaboTka TeKIHOHHOTO 1
MaTepuaita
OdopMieHHE OTYETOB T10 2
nabopaTtopHbeIM paboTam
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Htoro

5 YucnenHnoe
nuddepeHnrpoBanme
GbyHKIHI

[ToaroroBka Kk mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

IIpopaboTka JIEeKIIUOHHOTO
Marepuaia

OdopmieHre 0TYETOB IO
nabopaTOpHBIM paboTam

HUroro

OIIK-6,
IIK-1,
[1K-3

3auet, Onpoc Ha 3aHATHUSAX,
Otyet mo 1aboparopHoO
pabote, Tect

6 YucnenHoe
WHTETrPUPOBAHUE

byHKIINN

[TonroToBka k npaxkTuye-
CKHM 3aHSTUSAM, CEMHHA-
pam

[IpopaboTka J1eKIIHOHHOTO
Marepuaia

OdopmiieHre 0T4E€TOB 1O
nabopaTopHbIM paboTam

IToaroroBka K KOHTPOJIb-
HBIM paboTam

Htoro

OITK-6,
TK-1,
TK-3

3aueTt, KoHTposbHas pabo-
Ta, Onpoc Ha 3aHATHUSAX,
Otyet o 1aboparopHoO
pabote, Tect

7 Pemienue
mddepeHnrnanbHbIX
ypaBHEHUH

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSAM, CEMHUHA-
pam

[IpopaboTKa JIEeKIIUOHHOTO
Mmarepuaia

OdopMmieHre OTYETOB T10
J1abopaTOpHBIM paboTam

HUroro

OIIK-6,
TK-1,
TK-3

3auet, OnIpocC Ha 3aHATHUAX,
Otuer no 1abopaTopHOH
paborte, TecT

8 OCHOBHBIE TPUEMBI
00paboTKH 1
NpeCTaBICHUS
IKCTIEPUMEHTATBHBIX
JTaHHBIX

IToaroroBka K mpakTuie-
CKHM 3aHSATHUSAM, CEMUHA-
pam

[IpopaboTka JIeKIIHOHHOTO
Marepuaia

OdopmiieHrE 0TYETOB T10
JabopaToOpHBIM paboTam

IToaroroBka K KOHTPOJIb-
HBIM paboTam

Hroro

OI1K-6,
TK-1,
TK-3

3avert, KontpomnbHas pabo-
Ta, Onpoc Ha 3aHATHUAX,
Otuet o nabopaTopHoOH
paborte, TecT

Hroro 3a cemectp

38

Hroro

38
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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
. MaxkcumanbHbIN 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
KOHEIl ceMecTpa
3 cemecTp
3auer 10 10
KonTpomasnas padota 24
Onpoc Ha 3aHATUSX 4 4 4 12
OTuet no nmabopaTopHOii 12 12 24
pabote
Tect 10 10 10 30
Hrtoro makcumyM 3a nepu- 22 34 44 100
on
Hapacratomum urorom 22 56 100 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanyIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cCyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6aJIIIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBICH B TaOiuIe

11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY
Hrorosas cymma 6aios,
Onenka (I'OC) YYMTBIBAET YCIEIIHO CAAHHBIN Onuenka (ECTS)
9K3aMEeH
5 (OTIUYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiiio)
4 (xopomio) (3a4TeHo) 75 - 84 C (xopor1o)
70 - 74 D( )
TOBJIETBOPUTENIBHO
3 Y ) 65 - 69 Y P
TOBJIETBOPUTEIIBHO) (3a4TE€HO
Y P 60 - 64 E (mocpencTBenHo)
2 (HCYRIOBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBineTBOPHUTEIHHO)
3a4TE€HO)
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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 «lIpuknannas nupopmatuka»: g aymuTOPHBIX MpaKTHUe-
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;
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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. Tembl 0IPOCOB HA 3aHATHAX

OcHOBHBIE 3TaIlbl PELICHUs] MHKEHEpHOH 3a1aun. Mcrounuku norpemnoctei. [lonstue npubimm-
KEHHOTr0 yHcia. AOCOMIOTHAS U OTHOCHUTENbHAS IIOIPEIIHOCTH.

Mertobl HaXOXKACHUS KOpHEi: nepedopa, nuxoromun, HerotoHa, xopa, koMOuHMpoBaHHBIA. O0Y-
CJIOBJICHHOCTh MeTo/a nrepauuii 1 HerotoHa. UyBCTBUTEIBHOCTD K IMOIPEIIHOCTSIM.

[Tpsimble meToap! pemienust CJIAY: meron 'aycca. Utepaunonnsie metoaps! pemenus CIIAY: me-
ton SIxkobu, metox 3eraens. CXoauMOoCTh HTEPAlMOHHBIX MeTOI0B perneHus CIIAY.

Wurepnionsauus. IlonmmHoMuansHas uHTEepnossauus, noiauHoM Jlarpawika, noiauHoM HeroroHa.
CrnaiiH UHTepHIONSLMS: TUHEHHbIN, MapaOoJndecKuil 1 KyOUYecKuil cruiaiiHbl. AIIPOKCUMAIIHS: METOJ
HauMEHBIINX KBaJpaTOB.

[Tpocreiiue ¢dopmynsl unciaeHHoro auddepeHurpoBanus. BplunciaeHue nepBod U BTOpOU
npousBoaHou. Ilorpemnocty.

[Tonsitue o xBagparypHbix ¢opmynax. @opmynsl Tpanenuii, Cumncona. Meron MonTe-Kapio.
[Torpemnoctu

Merton Ditniepa AJig YuciIeHHOro peweHus quddepeHunanbHeix ypaBHeHuid. Meton Pynre-Kyrra,
cxemsl 1,2, 3 1 4 NOpsAKOB TOUHOCTH.

14.1.3. 3auér
YuciieHHOE MHTETPUPOBAHKE: ONMCAHUE U CPAaBHEHHE METOJIOB;
UucneHHoe pelieHrne ypaBHEHUH: ONMCaHUe ¥ CPaBHEHUE METOJIOB;
Yucnennoe nuddepeHnnpoBaHme: OMMCcaHue METOIa;
AnnpokcuManus: METo] HAMMEHBIITNX KBAJAPATOB;
HaxoxneHue onpenenuTelis MaTpuiibl MetogoM ['aycca;
Pemenue CJIAY meronom I'aycca;

14.1.4. Tembl KOHTPOJILHBIX pPadoT
MeToapl YNCIEHHOTO HHTETPUPOBAHUS U PELICHUS] YPAaBHEHUI
MeTo/1bl YHCIIEHHOTO PELICHUsI CUCTEM alreOpanuecKux ypaBHEHHH
MCTOJII)I HHTCPIIOJIA NN

14.1.5. Tembl 1a60paTOpHBIX padoT
[IpubnmxeHHOE pelieHrne HEIMHEHHBIX YpaBHEHUIN
YucneHHbIe METOIBI PEIICHHS CUCTEM JIMHEHHBIX aireOpandyeckiuX ypaBHEHUH
[Tpubmmxenue QyHKIMA
Yucnennoe nquddepeHnupoBaHue
YucneHHOe HHTETPUPOBAHUE
Pemenne nuddepeHnnaibHbIX ypaBHEHHH
OcHoBHbIE IpUEMbI 00paOOTKU U TPECTABICHUS YIKCIEPUMEHTAIbHBIX JaHHBIX
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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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