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7 Bcero (6e3 sx3ameHna) 108 108 JacoB
8 OO01mast Tpy10eMKOCTh 108 108 9acoB
3.0 3.0 3.E.

3auet: 3 cemecTp

Tomck 2018

CornacoeaHa Ha noptane N2 31049




PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
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 (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
06.03.2015 rona, paccMoTpeHa u ogo0peHa Ha 3aceqanuu kageapet DD« » 20 rona,
pOTOKOI No

PazpaboTuuk:
cTapumii npenojasareib kag. 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.1.1) otHOCHTCS K Onoky 1 (BapmaTthBHAas
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
UH(POPMAITMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHH;

— IIK-1 cnocoOHOCTBIO MPOBOAUTH (PU3UKO-MATEMATUUYECKOE MOJEIUPOBAHUE HCCIETyEeMBbIX
IPOIIECCOB HAHOTEXHOJOTHUH U OOBEKTOB HAHO- U MUKPOCHCTEMHON TEXHUKHU C MCIOJIb30BAaHHUEM COBpE-
MEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA;

— TIK-3 roToBHOCTBIO aHAJIM3UPOBATh U CUCTEMATH3HPOBATh PE3YIbTAThl UCCIEAOBAaHUM, MIPe-
CTaBIISITH MAaTepHUAITBI B BUJIC HAYUYHBIX OTUETOB, ITyOIHUKAIINH, TPE3CHTAIIHI,

B pesynpTare u3ydeHus TMCIUIIIMHBI 00yJatOIUNACS TOJIKEH:

— 3HATh OCHOBHBIE METOJIbl HH(POPMAIIMOHHBIX TEXHOJIOTHH Ui 00pabOTKH, aHAIM3a U XpaHe-
HUSI THPOPMAIMK; OCHOBHBIE YMCIICHHbIE METOJbl U CTAHAAPTHBIE IPOIPAMMHBIE CPEACTBA MOJIEIINPOBA-
HUSI ICCTIElyeMBIX TPOIIECCOB HAHOTEXHOJIOTUU U 0OBEKTOB HAHO- U MUKPOCUCTEMHOM TEXHUKH, METO/IBI
aHaJIM3a ¥ CUCTEMAaTH3alM1 IPEACTABICHUS PE3YJIbTaTOB UCCIEI0BAHUH, C UCTIONBb30BaHHEM HH(POPMALU-
OHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHA.

— YMeThb OCYLIECTBIJIATh IOMCK, XpaHEeHue, 00padOTKy M aHaJIn3 MH(OpMAIMM U3 pa3IUYHbIX
UCTOYHHUKOB U 0a3 JaHHBIX, IPUMEHITh MAaTEMAaTHUYECKUE METOABI JJIS PELICHUs 3a/1ad4 MOJICIUPOBAHHS
UCCIIEIyEMBIX MTPOLIECCOB HAHOTEXHOJIOTUH U O0BEKTOB HAHO- U MUKPOCUCTEMHOM TEXHUKH, aHATU3UPO -
BaTh U CHCTEMAaTH3UPOBATh PE3ybTaThl UCCICAOBAHHM, MPEICTABISATh MaTEepUAIIbl B BUJEC OTYETOB, My0-
JMKaLWH, IPe3eHTALNH, ¢ UCTIOJIb30BaHUEM HH(POPMALIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOIOTUH.

—  BJAJIeTh METOJMKON MOMCKA, XpaHEHUs, 00pabOTKH M aHaJIM3a WHPOPMALMHU U3 PA3TUUHBIX
MCTOYHHUKOB M 0a3 JaHHBIX, METOJAMHU MOJEIMPOBAHUS U CIIOCOOAMH WX MPUMEHEHHSI TIPH PEILICHUH TIPH -
KJIa/IHBIX 3a/1a4, OCHOBAaMU IIPOTPaMMHUPOBAHMSI YUCIEHHBIX METO/I0B, METOAaMHU aHAJIN3a U CUCTEMaTH3a-
IIUHM PE3yIbTATOB UCCIICAOBAHUNA U MPEICTABICHUS MAaTEepUAIIOB B BHJIC HAYYHBIX OTYETOB, ITyOJIMKAIHH,
IPE3EeHTaLH, C UCIIOJIb30BAHUEM HH(OPMALIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOIHH.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0EMKOCTb JUCHHUILUINHBI cocTaBiseT 3.0 3aUeTHBIX eIMHMILIbI U IIPECcTaBIeHa B TaOIu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bune! yueOHOI nesTeNbHOCTH Bcero yacos Cemectpsl
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3 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 70 70
Jlexuun 18 18
[IpakTnueckue 3aHATHS 16 16
JlaboparopHbie pabOTHI 36 36
W3 HUX B MHTEpaKTHUBHOU (hopMme 36 36
CamocrosiTenpHas paboTa (Bcero) 38 38
[ToaroToBka Kk KOHTPOJIBHBIM paboTam 8 8

OdopmiteHre 0TYETOB 110 JTabOPaTOPHBIM paboTam 13 13
[TpopaboTka IeKIMOHHOTO MaTepralia 8 8

[ToaroToBka Kk MpakTUYECKUM 3aHATHUSIM, CEMHUHApaM 9 9

Bcero (6e3 3x3amena) 108 108
OO6miast Tpy1I0€MKOCTb, 4 108 108
3auetHble EauHunnl 3.0 3.0

5. ConepsxkaHue TUCHUILINHBI

5.1. Pa3znesnsl JuCHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCIUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.

Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHATUH
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= z g s | 2¢ 5 3
? 3 s < S 2 0
Ha3Banus pa3nenoB AUCHUIIIMHBI i ® =Y o, o 2 &5
= 5 = s s 0 ==
S, < < S % g
3 cemectp
1 Beeaenue. OCHOBHBIE 3Tallbl PEIICHUS 2 2 0 2 6 OIIK-6, IIK-1,
HMH)XEeHEepHOU 3a1aun. [lorpemnoctu BbI- I1K-3
YUCJICHUM.
2 TIpubnuxeHHOE pelIeHre HETMHEHHbBIX 2 1 6 4 13 | OIIK-6, I1K-1,
ypaBHEHUH [1K-3
3 UucreHHbIe METO/IbI PEUICHUSI CUCTEM 2 4 8 6 20 | OIIK-6, IIK-1,
JUHEHHBIX anreOpanvdecKux ypaBHCHHUIH I1K-3
4 Tlpubmmkenne QyHKITHI 2 2 8 4 16 | OIIK-6, TIK-1,
[1K-3
5 Yucnennoe nuddepeHnnpoBanme 2 2 4 3 11 |OIIK-6, ITK-1,
GbyHKIHI I1K-3
6 YucnenHoe UHTErpupoBaHue QyHKIUH 4 2 4 8 18 | OIIK-6, ITK-1,
I1K-3
7 Pemenne muddepeHnnanbHbIX ypaBHe- 2 2 4 4 12 |OIIK-6, TIK-1,
HUN [1K-3
8 OcHOBHBIE TPUEMBI 00Pa0OTKH U TIPE/I- 2 1 2 7 12 | OIIK-6, TIK-1,
CTaBJICHUS SKCIIEPUMEHTAJIBHBIX TAHHBIX I1K-3
Hroro 3a cemectp 18 16 36 38 108
Hroro 18 16 36 38 108
4




5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
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 pas3enoB JUCLUILINHEI 110 JIEKIHUAM 7 &5
2 ¥
> Sz
e e g
= S
3 cemecTp
1 Beenenne. OcHoBHble | OCHOBHBIE 3Tallbl PEIICHUS] MHKEHEpHOU 3a1aun. Vc- 2 OIIK-6,
JTallbl pEeLICHUS TOYHUKHU NOrpertHocTel. [lonsTre npubmmkeHHoro IK-1, TIK-
WH)KEHEPHOW 3a/1a4M. yucia. AGCOTIOTHAS U OTHOCHUTENIbHAS IIOTPEIITHOCTH. 3
HOFpeH_IHOC;H/I Htoro 2
BBIYNCIICHUMN.
2 [IpuGmuxenHoe Mertoapl HaXOXKICHUS KOpHEH: mepedbopa, IMXOTOMUH, 2 OIIK-6,
penieHue HeMMHENHBIX Herotona, xops, koMmOnHUpOBaHHBIH. OOyCIIOBIEH- [IK-1, IIK-
ypaBHEHUH HOCTb MeToza urepauuil 1 Herorona. UyBcrBuTes- 3
HOCTb K MOTPEUTHOCTSIM.
Hroro 2
3 YucneHHbIE METOIEI [Ipsimbie meTonw! pemenust CJIAY: meton [Maycca. 2 OIIK-6,
pELLIEHHS CUCTEM Urepanmonnsie metoan! pemenus CJIAY: meron fAxo- ITK-1, TTK-
JIMHENHBIX ou, metox 3eiaens. CXOMMMOCTh HTEPAITMOHHBIX Me- 3
anredpanvecKux TonoB pemenus: CJIAY.
YPaBHEHUN Hroro 5
4 Tlpubnuxenue Nutepnomsanums. [lonmHOMMaIBbHAST HHTEPIIONSILNS, OIIK-6,
GbyHKUIMH nosimHoM Jlarpanska, nonuHom Herotona. CrutaiiH uH- IK-1, TIK-
TEPIOISLNS: TUHEHHBIN, MapaboaruecKkuii U Kyonuye- 3
CKHI CIUIaliHBl. ANIIIPOKCUMAIUS: METO/] HAUMEHb-
IIMX KBaJpaToB.
Hroro
5 Yucnennoe Yucnennoe nuddepennupoBanre GyHKIIHMA OIIK-6,
muddepeHIInpOBaHNe Vitoro IK-1, TIK-
byHKIINN 3
6 UucnenHoe [TonsiTue o kBagpatypHbIx dhopmynax. Dopmysbt 4 OIIK-6,
MHTEIPUPOBAHUE Tpaneunii, Cumncona. Meron Monte-Kapo. Ilo- IK-1, TIK-
byHKIINN TPEIIHOCTH 3
Hroro 4
7 Pelienue Meron Ditnepa a5 UUCIEHHOTO perieHus 1uddepeH- OIIK-6,
T depeHInaIbHbIX HUaJIbHBIX ypaBHeHu. Merton Pynre-Kyrra, cxembl [K-1, TIK-
ypaBHEHUH 1,2, 3 1 4 1OpsAAKOB TOUHOCTH. 3
Hroro
8 OcHOBHBIE IPUEMBI N3yuenne nmpeaqMeTHbIX 00aacTel Ut MPUKIIAIHBIX OIIK-6,
00paboTKH 1 HCCIEI0BAaHUI HAa OCHOBE MaTEeMaTUYECKOIO aHaIu3a, IIK-1, TIK-
IIpEJICTaBICHUS YPaBHEHHI B YaCTHBIX IPOU3BOIHBIX U IPYTUX PyH- 3
JKCIEPUMEHTAIbHBIX JNAMEHTAJIBHBIX U MPUKIAAHbIX qucuuIuivH. Mccneno-
JAHHBIX BaHUE CYIIHOCTU IPUKJIAJHOTO UCCIIEJOBAHUS U Pa3-
paboTKK MaTeMaTudecKux Mozenei. OBnaaeHue Ha-
BBIKAMU IPAKTUYECKOr0 IPOrpaMMHUPOBAaHUS YUCIICH-
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HBIX MeTO/IOB. [IpuMeHeHne HayKOEMKHX TEeXHOJOTHI
Y TIAKETOB MPHUKJIATHBIX TIPOTPAMM ISl PEIICHUS TIPH-
KJIAJIHBIX 3a/1a4 B 001aCTH (PU3UKHU, XUMHH H JIp. 00-
nacteit. 3ydyenne cnoco0oB maTemMaTuueckon odpa-
OOTKH SKCIIEPUMEHTAIBHBIX TJAHHBIX: HHTEPIIOJIUPO-
BaHUE ¥ aNpoOKCUMAIns (yHKITHIA.

Htoro

2

Hroro 3a cemectp

18

5.3. Paznenbl JMCHUMILNIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecnedyuBAKIIMMH (PeAbl Ty IIUMHU)
U o0ecrieynBaeMbIMH (MOCJIEAYIONIUMH) TUCHUIIHHAMU
Paznenpl TUCHUIUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCIUTUIMHBI M MeXKAUCIUITNHAPHBIEC CBSI3U

HaunmeHnoBanme JUCITUITIINH

Ne paznienoB qaHHOM AMCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
n3ydeHue 00ecreunBaoIMX U 00eCeunBaeMbIX JUCIUILUINH

1 2 3 4 5 6 7 8
[IpeniecTByroUE AUCIUTUTHHBI
1 MadopManimoHHbIE TEXHOIIO-
+ + + + + + + +
THH
2 Marematuka + + + + + + + +
3 IIpakTHka Mo NOJIyYEHHUIO Tep-
BUYHBIX MPOJECCHOHATHHBIX
HUW ¥ HABBIKOB, B TOM YH
yme ABBIKOB, B TOM HHCIC | + + + + + + +
MEPBUYHBIX YMEHUN U HABBIKOB
Hay4YHO-HMCCIIeIOBATEIILCKOM J1esI-
TEIBHOCTHU
[Tocnenyromue TUCIUITITUHBI
1M HPOBaHHE B TIPOCKTHUPO-
OJICJINPOBAHNE U TIPOEKTUPO n . n n n " n n
BaHUE MHUKpPO- U HAHOCHCTEM
2 O6paboTKa pe3yJabTaToB IKCIIe- N 4 N N 4 N N N
pUMeHTa
3 IliraHnpoBaHUE HKCIIEPUMEHTA + + + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M1 BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIUIUIUHBL, U BUIOB 3aHS -

TUH

§ Bunwl 3ansatuit

= .

5 = o S

& 2 cq S S DopMBI KOHTPOJIA

E . .

2 = 5 g 2

g Sy S O

S =

OIIK-6 + + + + KonTponsnas padora, OT-

4eT 10 JJabopaTopHoil pabo-
te, Onpoc Ha 3aHATUAX, 3a-
yet, TecT
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ITK-1 + + + + KonTpomasnas padora, OT-
4eT 10 JJabopaTopHOit pabo-
te, Onpoc Ha 3aHATUAX, 3a-
yeT, TecT

I1K-3 + + + + KonTpomasnas padora, OT-

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

6. UaTepakTuBHBIE MeTOABI M (POPMBbI OPraHU3ANMHU 00yYEeHHUS
TexHOIOTHHM MHTEPAKTHBHOTO 00YYCHUS TIPH pa3HbIX (OpMax 3aHITHI MPUBEIEHBI B TadmuIe 6.1.
Ta6muia 6.1 — TexHoIOrHMHM HHTEPAKTUBHOTO 00yYEHHS IPU Pa3HbIX GOpMax 3aHITUI

MHTeDAKTHBHEILC WNHTrepakTuBHBIE HNurtepakr
MeTtonbt P nabopaTopHble 3aHATHSA, | HUBHBIE | Bcero, u
MPaKTUYECKHUE 3aHATHS, U
q JEKIUH, 4
3 cemecTp
Mo3sroso# mrypm 10 10
Pabora B xomaHze 8 8 16
TTouckoBbIif MeETOLT 10 10
Hroro 3a cemectp: 8 18 10 36
Hroro 8 18 10 36
7. JlaGopaTtopHbie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHBIX paboT
3 =
3 ==
g > 5
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
o E
X 2 3
a B>
= o
3 cemecTp
2 [IpuGnuxenHoe [TpubnmkeHHOe peleHne HeTMHEHHBIX YpaBHEHHUH 6 OIIK-6,
penieHue HeNMMHENHBIX Hrtoro IIK-1, ITK-
ypaBHEHUN 3
3 YucneHHbIE METOIEI HucneHHble METOBI PELICHUS] CUCTEM JIMHENHBIX aJl- 8 OIIK-6,
peleHus CUCTEM re0OpanyecKix ypaBHEHUN [K-1, TIK-
JIMHENHBIX Hroro 8 3
anredpanveckux
yYpaBHEHUI
4 Tlpubnuxenue [Tpubmmxenue GyHKIMA 8 OIIK-6,
byHKIINN Viroro 8 ITK-1, TTK-
3
5 Yucnennoe Yucnennoe nuddepeHnupoBaHue OIIK-6,
nuddepeHnrpoBanme Wroro ITK-1, TTK-
GbyHKIHI 3
6 Uucnennoe YucieHHOE NHTETPUPOBAHNE OIIK-6,
MHTEIrPUPOBAHUE Hroro IK-1, TIK-
byHKIINN 3
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7 Pemenue Pemenue muddepeHnnanbHbIX ypaBHEHNUH OIIK-6,
mudhepeHIIHaTbHBIX Hroro ITK-1, TIK-
ypaBHEHUH 3
8 OcHOBHBIE TPUEMBI OcHoBHBIE TIPUEMBI 00PaOOTKHU U MIPEICTABICHHUS IKC- 2 OIIK-6,
00paboTKH 1 MePUMEHTAJIbHBIX JAHHBIX IIK-1, ITK-
MIpEJICTaBJICHUS Wroro 2 3
Hroro 3a cemectp 36
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHApPOB) MpuBeieHo B Tabnue 8.1.
Tabmuma 8.1 — HammeHoBaHue MpaKTHYECKUX 3aHATHHA (CEMUHAPOB)
3 z S
Q ==
Q O T
. <! > 0O
Ha3Banus paznenos HaunmeHoBaHUe MPaKTHUECKUX 3aHATUH (CEMUHAPOB) zF &5
o E
X 2 3
a B>
= S
3 cemecTp
1 Beenenne. OcHoBHblE | OCHOBHBIE ATallbl PELLICHUS MHKEHEPHOH 3anau. [1o- 2 OIIK-6,
JTallbl PELICHUS IPEIIHOCTY BBIYUCIICHHUM. [IK-1, IIK-
VMHXEHEPHOU 3a/1auu. Hroro 2 3
[Torpemnoctu
BBIYMCIICHUM.
2 [IpubnmxeHHoe [TpubmkeHHOE pelieHrne HeMMHEHHBIX YpaBHEHUI 1 OIIK-6,
peueHue HeNMMHENHBIX Hroro 1 ITK-1, TIK-
ypaBHEHUH 3
3 YucneHHbIE METOABI UuciieHHbIE METO/IbI PELLIEHUS CUCTEM JIMHEHHBIX ajl- 4 OIIK-6,
pELIEHUs] CUCTEM reOpanyecKux ypaBHEHUN IIK-1, ITK-
JTUHEHHBIX Wroro 4 3
anredpanvecKux
ypaBHEHUU
4 TIpubmmxenue [Tpubmmxenue GyHKImii 2 OIIK-6,
byHKIINN Wroro ITK-1, TTK-
3
5 YucnenHnoe Uucnennoe nuddeperunpoBanne GyHKIui 2 OIIK-6,
muddepeHInpoBanme Hroro 2 ITK-1, TTK-
byHKIINN 3
6 Yucnennoe YuceHHOE HHTErPUPOBAHUE 2 OIIK-6,
MHTErpUPOBaHUE Hroro 2 [IK-1, IIK-
byHKIHIA 3
7 Pemienue Pemenue nuddepeHnmnanbHbIX ypaBHEHNUN OIIK-6,
g hepeHIInaTbHBIX Wroro ITK-1, TIK-
ypaBHEHUH 3
8 OCHOBHBIE NTPUEMBI O6paboTka 1 peICTaBICHUE IKCIIEPUMEHTAITbHBIX 1 OIIK-6,
00paboTKH U JAHHBIX IK-1, TTK-
MPEICTaBICHUS Hroro 1 3
9KCHEPUMEHTAIbHBIX
JAHHBIX
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Hroro 3a cemectp 16

9. CamocrosiTesqibHasi paboTa
Bunbr camocTosiTenbHOM paboThI, TPYAOEMKOCTh U ()OPMHUPYEMbIE KOMIIETCHIINHU TIPE/ICTABIICHBI B
tabmme 9.1.
Tabmmna 9.1 — Busl caMoCTOATENTEHOM padoThl, TPYAOEMKOCTh M (HOPMHUPYEMBbIE KOMITETEHIHH

3 z§
g 5 =
Bunasl camocrositensHON & > O
HasBanus pasnenos = & B @opMBbI KOHTPOJIA
6 Q = O
paboThI 8 s 2
3 o =
a e g
= S
3 cemecTp
1 Beenenue. OcnoBubie | [loaroroBka k mpaktuye- 1 OIIK-6, |3ager, Onpoc Ha 3aHATHSIX,
3Tarbl peHIeHUs CKHM 3aHSITHSIM, CEMHHA- TIK-1, Tect
WHXXCHEPHOU 3a/1a4H. pam [1K-3
HorpemHocuTI/I [TpopaboTka TeKIMOHHOTO 1
BBIUMCIICHHIA.
cie MaTepuana
UTtoro 2
2 [TpubnuxeHHoe IToaroroBka K mpaxkTuye- 1 OIIK-6, |3auet, Onpoc Ha 3aHATHSIX,
pELICHNE HETUHEWHBIX CKHUM 3aHSATHSIM, CEMHHA- IIK-1, Otyet no 1aboparopHoOn
ypaBHEHUH pam [1K-3 pabote, Tect
[TpopaboTka JIEKIIMOHHOTO 1
MaTepuana
OdopmiieHre 0TIETOB TIO 2
nabopaTopHBIM paboTam
HUtoro 4
3 YucneHHbIe METO/IbI [ToaroroBka k mpakTuue- 1 OIIK-6, |3auer, KonTponbsHas pabo-
peIleHUs] CUCTEM CKUM 3aHATHUSAM, CEMUHA- [K-1, ta, Onpoc Ha 3aHATHSIX,
JTUHEHHBIX pam ITK-3 Otyet no taboparopHon
anre6panquecm/1x TIpopaBoTKa JEKIHOHHOTO | pabote, Tect
BHCHUU
ypasHe MaTepuana
OdopmieHre 0TYETOB 10 2
nabopaTtopHbIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
UTtoro 6
4 Tlpubmmkenne Gynkiuit | [ToaroroBka k mpakTHye- 1 OIIK-6, |3auert, Onpoc Ha 3aHATHSIX,
CKHUM 3aHATHSIM, CEMHHA- IK-1, Otuer no 1aboparopHoi
pam ITK-3 pabore, TecT
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
OdopmiteHre 0TIETOB TIO 2
nabopaTopHbIM paboTam
Uroro 4
5 YucnenHoe [ToaroroBka k mpakTuue- 1 OIIK-6, |3auger, Onpoc Ha 3aHATHSIX,
muddepeHmpoBanme CKHUM 3aHSATUSIM, CEMHHA- IK-1, Otyet mo aboparopHOU
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byHKIINN

pam

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuasna

OdopmiteHre 0TIETOB TIO
nabopaTopHBIM paboTam

Hroro

I1K-3

pabore, TecT

6 Yucnennoe
WHTETPUPOBAHUE

byHKIHI

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

[IpopaboTka JTeKIIHOHHOTO
Martepuana

OdopmieHre 0TYETOB 0
nabopaTopHBIM paboTam

ITonroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

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

3aueT, Kontposbnas pabo-
ta, Onpoc Ha 3aHATHSIX,
Otuer 1o 1aboparopHOH
pabore, TecT

7 Pewienue
mddepeHnnanbHbIX
ypaBHEHUH

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

[IpopaboTka JTeKIIHOHHOTO
Marepuaia

OdopmiieHne 0T4ETOB 1O
nabopaTopHbIM paboTam

Htoro

OITK-6,
TK-1,
TK-3

3audet, OnIpocC Ha 3aHATHUSAX,
Otuer no 1aboparopHOU
pabore, TecT

8 OcHOBHBIE TPUEMBI
00paboTKH 1
MpEeCTaBICHUS
9KCTIEPUMEHTAIBHBIX
JTAHHBIX

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

IIpopaboTka JIEKIIHOHHOTO
Marepuaia

OdopmieHre 0T4ETOB IO
n1abopaTOpHBIM paboTam

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

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

3auet, KontponbsHas pabo-
ta, Onpoc Ha 3aHATHSIX,
Otuer no 1aboparopHOH
pabore, TecT

Hroro 3a cemectp

38

Hroro

38

10. KypcoBas pa6ora (IIpoeKT)

He npenycmorpeno PVYIIL.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€BaA€EMOCTH oﬁyqammnxm

Tabmuua 11.1 — baniapHble OLIGHKH TSI JIEMEHTOB KOHTPOJISI

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
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. . MaxkcuMabHBII
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JEATEIIbHOCTH Mexny 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
10



3 cemecTp
3auer 10 10
KonTponbHas pabota 8 8 8 24
Omnpoc Ha 3aHATUSAX 4 4 4 12
Ot4er o maboparopHoii 12 12 24
pabore
Tect 10 10 10 30
Hroro makcumym 3a nepu- 22 34 44 100
Oon
Hapacraromumm nrorom 22 56 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MTPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [lepecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaabHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyer cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OaIoB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B TaOIuLe
11.3.
Tabmuua 11.3 — [lepecuer cymmbl 0aJII0B B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6aiisos,

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

HK3aMeH

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

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENBHO)

3 (yIOBIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcreerio)
2 (HeyHOBICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. VYwuebnoe nmocobue «llpuxiagnas napopmaTuka»: s cTymenToB no HampasieHuto 210100
«DJNEKTPOHHKA U HAaHOZJIEKTpOoHUKa» U 222900 «HaHOTEeXHOIOTHH U MUKPOCUCTEMHAsI TEXHUKA» / 3apH -
koBckas H. B. - 2012, 93 c¢. [DOnexkrponHbeii  pecypc] - Pexum  pocryna:
https://edu.tusur.ru/publications/4641 (nara oopamenus: 21.06.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. Mynapo A.E. Hucnennsie meroasl g [I9BM na s3eikax beilicuk, ®opran u Ilackanb. —
Tomck: MIT «Packoy, 1991. — 207c. (manmuuue B 6ubmotexke TYCVYP - 111 2x3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS
1. VYuebno-meroauueckoe nocodue «llpuxiagnas nHpopmaThkay: JUisl ayIUTOPHBIX MpaKTUYe-
CKUX 3aHATHUH, 1a00paTopHBIX pabOT U CaMOCTOSTEIbHBIX PadOT CTyAeHTOB IO HampasieHuto 210100
«ONEeKTPOHUKA U HaHO3JIeKTpoHUKa» U 222900 «HaHOTEXHOIOTUU U MUKPOCUCTEMHAsI TEXHUKa» / 3apu-
koBckas H. B. - 2012, 103 c. [OnekrpoHHsli pecypc] - Pexum  pocryna:
https://edu.tusur.ru/publications/4644 (nara oopamenus: 21.06.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE TOCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAMOCTOSTEIFHOM M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCIia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B opMax,
aJJaNTUPOBAHHBIX K OTPAaHUYCHHAM UX 37I0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliis1 I ¢ HApyIIeHUSIMU 3PeHust:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MPUGTOM.

JlJis1 U1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNNapara:

- B (hopMe ANIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U HH(POPMAMOHHDBIE CIIPABOYHbIE CHCTEMBI

1. 1. Ilpu u3ydeHHH TUCIUIUIMHBI PEKOMEHIYeTCs oOpamarses K 0a3aM JaHHBIX, HHPOpPMAIIH-
OHHO-CITPAaBOYHBIM M  TIOMCKOBBIM  cuctemMaM, K KotopeiM y TYCVYPa otTkpblT Joctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMMHoe
obecneueHnune

13.1. O6uue TpedGOBaHUS K MATEPHATbHO-TEXHMYECKOMY U MPOrPAMMHOMY 00ecTeYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecniedyeHne ISl JIEKIIMOHHbBIX 3aHATHH
Jls mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOU aTTECTAI[MU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIOuHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JEMOHCTpAIIMOHHOE 000pyI0BaHNE U YIeOHO-HATISAHBIE TOCOOUS, 00eCIeYnBAOIINe TEMATHUSCKHIE HJI-
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3ieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYCeCKUX 3aHATHI
KommnbroTepHslii Ki1acce
yueOHast ayJUTOpHs I IPOBEICHUS 3aHATUH 1aOOPaTOPHOTO THIA
634034, Tomckas obnacts, . Tomck, Bepmnuna ynua, n. 47, 227 ayn.
Onwucanue uMerouierocs 000pya0BaHuUs:
- Kommnbrotep B coopke No2 (26 mir);
- [Ipoextop Acer;
- DKpaH [Tt TPOEKTOPa HACTEHHBIN;
- HoyrOyx;
- Kommnekr cneuunanuznpoBaHHol yueOHoOI me0enu;
- PaGouee mecTo mpermnoiaBares.
[IporpamMmMHoOe obecrnieueHue:
— OpenOftice
— PTC Mathcad13, 14
— PascalABC

CornacoBaHa Ha noprane Ne 31049 12



13.1.3. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT
KommnbroTepHslii Kitacce
yueOHasi ayJUTOpHs Il IPOBEICHUS 3aHATUH 1TaOOPaTOPHOTO THIA
634034, Tomckas obnacts, . Tomck, Bepmnuna ynuia, n. 47, 227 ayn.
Onucanue uMerouierocs 000pya0BaHuUs:
- Kommnbrotep B coopke No2 (26 mir);
- [Ipoextop Acer;
- DKpaH [uIst TPOEKTOPa HACTEHHBIN;
- HoyTOyx;
- Kommnekr cneuunanuzupoBaHHol yueOHOI me0enu;
- PaGouee mecTo mpernoiaBares.
[IporpamMmMHoOe obecrnieueHue:
— OpenOftice
— PTC Mathcad13, 14
— PascalABC

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOATEIbHON PadoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE AyAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEeHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast ob6nacTb, T. Tomck, yn. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimnanna ynuia, 1. 74, 207 aya.

CocraB 000pyI0BaHUSA:

- yueOHast MmeOerb;

- kommnbroTepsl kinacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMITHIOTEPHI MOAKIIOYEHBI K ceTu «MHTepHEeT» U 00eCreynBaloT JAOCTYN B JIEKTPOHHYIO HH-
dbopMaImoHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO 00ECTICYCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuanbHO-TeXHHYeCKOe o0ecniedyeHre TUCHUTIINHBI IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSl 1 HHBAJIN/10B

OcBoeHME NUCUUIUIMHBI JIMLIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3/I0pPOBbS U MHBAIMJAMU
OCYILECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 0OyUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPETyCMOTPEHO UCIIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpUeMa/mepena-
4K yueOHOI nH(pOpMaKU B TOCTYIHBIX (hopMax, MOOMIBHON CHCTEMBI MPETIOIaBaHHS [Tl 00YJatOITIXCSI
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHusi, B KOTOPOW 3aHUMAIOTCS
oOydJaronyecsi ¢ HapylIeHHEM ClIyXa, 00OpYy/IO0BaHA KOMITBIOTEPHOW TEXHHMKOH, ayAMOTEXHUKOH, BUIEO-
TEXHUKOM, IJIEKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P TIOMOIIHM BUACOYBEINIUTENICH 11 KOM(POPTHOTO IIPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMUCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS abTEepHATUBHBIC YCTPOHCTBA BBOJIA HH(OPMAIIMK U IPYTHE TEXHHUYECKUE CPENICTBA ITpHeMa/epe-

CornacoBaHa Ha noprane Ne 31049 13



naun yuyeOHOM MHpOpMaIui B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI

JUCHUILIMHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU

s onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMITETEHIIUI UCIIONIB3YIOTCS OLICHOYHBIE MAaTEpUabl B COCTABE:

AW~

[\

3.

b
H VA

14.1.1. TecToBBIC 3a1aHUA

. Kak nassiBaror pasHUuIy MEXIAY YUCIIOM U €0 TOYHBIM 3HaUeHHuEM?

. pa3HOCTH
. OTHOCHTEJIbHAS MOTPEIIHOCTh
. a0CONIOTHAS TOTPEIIHOCTh

. OlIMOKa U3MepeHHs

. Kakoii 3naK HCIIOJIB3YIOT IS 3allMCHU a0COFOTHOM HOTpCHIHOCTI/I?

Kak Ha3piBatoT OTHOLIEHHE a0COIOTHOM MOTPEIIHOCTH K JIEHCTBUTEIILHOMY 3HAYEHHIO U3MEPSI-

€MOH BEJIMYUHBI:

RES A W~

AW~

5.

. TIpeieNbHast a0COMOTHAS MOTPEITHOCTh
. OIIMOKA BBEIYHUCICHHUIN

. OTHOCHUTEJIbHAS OTPEIIHOCTh

. JaCTHOE

. B yem u3mepsiercst OTHOCUTENbHAS HOTPENTHOCTD?

. B Ipo0sIx

. B IIEJIBIX YHCIIaX
. B TIPOIIEHTaX

. B JOJISIX

Hay‘lHLIfI METOA, COCTOSIIMI B 3aME€HE OJIHUX 00BEKTOB APYyruMu, OJIM3KUMU K HUCXOAHBIM, HO

0osee MpOCTHIMU

AW~

1.

. DKCIIEPUMEHT
. IPOTHO3UPOBaHUE
. AaIPOKCUMAIHS

. CPAaBHEHHE

. UaTepnonsanums — 31o...

Cnoco0 HaXOXIACHUA IPOMCIKYTOYHBIX 3HAUYCHUM BEIUYMHEI IO HMCIOIIEMYCSl JTUCKPECTHOMY

Ha0Opy M3BECTHBIX 3HAYCHUI

2.

JICHUA.

3.

HpOZ[OJ'DKCHI/IC (I)yHKI_[I/II/I, HpI/IHaI[JIC)KaH_ICﬁ 3aJaHHOMY KJIACCy, 3a IPCACIJIbI €€ obmactu onpceac-

3ameHa OJHHUX MATECMATHUYCCKHUX 00BEKTOB APyrumMu, B TOM WJIX MHOM CMBICJIC OJIN3KUM K HC-
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XOOAHBIM.
4. Meton pemieHus 3a1a4, TP KOTOPOM OOBEKTHI PA3HOTO PoJia OOBEIUHSIOTCS OOIIUM ITOHSATHEM.

7. Natepnionsimst ObIBaeT:. ..

1. Kycounas u nokanbHast

2. JlokayipHas ¥ rioOabHas

3. KycouHnas u anpuopHas

4. MakcuMaibHasi U MUHUMaJIbHAS

8....-3T0 ompeneneHune OyayIuX, OKUIaeMbIX 3HAUCHHUI BEIMYMH, TIOKA3aTeIeil Ha OCHOBE UMEIO-
IIUXCS TAHHBIX O TCHACHIMSIX UX U3MEHEHHUH B TPOIIUIBIE TIEPHO/IBI.

1. UnTerparus

2. ®opmanuzanus
3. UnTepnonsius
4. DkcTpanosuus

9. B ueM 3akitoyaercs 3aada OT/eICHUS! KOpHEN?

1. B ycTaHOBIEHMM KOTMYECTBA KOpHEN

2. B ycTaHOBJIEHHH KOJIMYECTBA KOPHEH, a Tak ke HambOosee TECHBIX MPOMEKYTKOB, KaXKIBIA U3
KOTOPBIX COJAEPKUT TOJIBKO OINH KOPEHD.

3. B ycTaHOBIEHUH KOPHS PELICHUS] YPABHEHUS

4. B Ha3HaueHUM KOJIMYECTBA KOPHEN

10.0Tnenenne KOpHEH MOXKHO BBITIOTHUTD ABYMSI CIOCOOAMHU:

1. aHAMUTUYIECKUM U TpaPUIECKUM

2. npuOIMKEHNEM U OTJICJICHUEM

3. aHaJTUTUYECKUM U CUCTEMATUYECKUM
4. cucTeMaTUYeCKUM U TrpaduyecKuM

11 .K MeTonaM yTOUHEHHSI KOPHEH HE OTHOCHUTCS ...

. METOJ, TUXOTOMHUH

. METOJ1 XOpJ

. METOJ KacaTeIbHBIX

. METOJI alllPOKCUMAITUU

AW~

12. Beluncienue uHTErpajia paBHOCUIBHO BHIYUCIEHUIO

1. o6béma mobo# Guryps

2. IIoIIaau Jr000# GUrypsI;

3. o6béMa Tena, NOTYYEeHHOTO BpallleHueM KPHBOJIMHEIHON Tpamneunu, y KOTopoil X =a, x =b, y =
0,y = f(x);

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

13. . Kak nHaye Ha3BIBAaIOT METO OUCEKIINIA?
1. MeTo mOJIOBUHHOTO JIEJICHUS

2. Meron xopn
3. Metoa nponopurOHaIbHBIX YacTen
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4. MeToz «HayaJIbHOTO OTPE3Ka»
14. C xakoli MaTpuLEN COBNAJAET BaXk /bl TPAHCIIOHUPOBAHHAs MaTpULIA

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

4. ¢ emMHNYHON

15. Onpenenuth METOT HAXOXKIACHUS KOPHSA:

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-
CTBYIOIIYIO MOJIOBUHKY B KQUECTBE HOBOTO MCXOAHOTO OTpe3ka. [loBTopsieM Te ke NEeHCTBUS 10 TeX Mmop,
MOKa JUTMHA TMOJTYYEHHOTO OTpe3Ka, Ha KOTOPOM HaxXOAWTCS KOPEHb, HE OylIeT MEHbIIE 3aJJaHHOW TOYHO -
cTH |b-al<e.

1. Meton npocTeIX UTepanuil

2. Meton xopa

3. MeTox NOJMOBHUHHOTO JIEJICHUS
4. Meton KacaTelbHEIX

16. CyTh KOMOMHUPOBAaHHOTO METO/a XOP/I U KacaTeIbHbIX?

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

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

3. Metoa orpaHUYHMBAETCS! BEHIYUCICHUSIMHU 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)

. Merox I'aycca.

. Metozx Sxobu,

. MeTof 3eiaens.
. Metox Herotona

AW N —

18. Hanbonee pacpocTpaHEHHBIM PUEMOM PELICHHUS CHCTEM JIMHEHHBIX are0pandecKux ypas-
HEHUM SIBJIAETCA aITOPUTM MOCIEN0BATEIbHOTO NCKIIOYEHUS HEU3BECTHBIX. JTOT METOZ HOCUT Ha3BaHHUE

. Meton ["aycca

. Metog Kpamepa

. METO/I 0OpaTHBIM MaTPHIL
. @HAJIMTUYECKUI METOJT

AW~

19. Kakoii u3 NEPCUUCICHHBIX MCTOAOB HEC ABJIACTCA MCTOAOM YUCIICHHOI'O MHTCTPUPOBAHU A

. METOJI IIPSIMOYTOJIbHUKOB
. meton Kpamepa

. METOJ Tpaneuuun

. Meton CuUMIICOHA

AW N —

20. Meron anmpokcUMaluu, s KOTOPOrO CyMMa KBaJIpaTOB OTKJIOHEHUH 3KCIEPUMEHTATbHbBIX
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3HA4YeHUH OT HallIeHHON (PYHKIIMN MUHUMAJIbHA.

1. METOA HAMMEHBIINX KBAPATOB

2. anmpoKCUMAIIMs CITalHaAMU

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

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

OcHOBHBIE 3Talbl PELICHUsT MHKEHEpHOH 3a1aun. Mcrounuku norpemnoctei. [lonstue npubim-
KEHHOTr0 yHcia. AOCOMIOTHAS U OTHOCHUTENbHAS IIOIPEIIHOCTH.

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

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

Wurepnionsauus. IlonmmHoMmuansHas uHTEepnossauus, noiauHoM Jlarpawika, noiauHoM HeroroHa.
CrnaiiH UHTepHIONSLMS: TUHEHHBIH, MapaOoJndecKuil 1 KyOUYeCcKUil CruiaiiHbl. AIIPOKCUMAIIHS: METO]
HauMEHBIINX KBaJpaTOB.

[Tpocreiiiue ¢dopmynsl unciaeHHoro auddepeHurpoBanus. BplunciaeHue nepBod M BTOpOU
npousBoaHou. Ilorpemnocty.

[Tonsitue o xBagparypHbix ¢Gopmynax. @opmynsl Tpanenuit, Cumncona. Meron MonTe-Kapio.
[Torpemnoctu

Merton Ditniepa aJis YuciIeHHOro peweHus quddepeHunansHbeix 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: ONMCAaHUe ¥ CPAaBHEHUE METOJIOB;
Yucnennoe nuddepeHnnpoBaHme: OMMCaHue METOIa;
AnnpokcuManus: METo] HAMMEHBIITNX KBAJAPATOB;
HaxoxneHue onpenenuTelis MaTpuiibl MetogoM ['aycca;
Pemenue CJIAY meronom I'aycca;

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

14.1.5. Tembl 1a60paTOpHBIX padoT
[IpubnmxeHHOE pelieHrne HETMHEHHBIX YpaBHEHUIN
YucneHHble METOIBI PEIICHHS CUCTEM JIMHEHHBIX aireOpandyeckiuX ypaBHEHUH
[Tpubmmxenue QyHKIHHA
Yucnennoe nuddepeHnupoBaHue
YucneHHOe HHTETPUPOBAHUE
Pemenue nuddepeHnnaibHbIX ypaBHEHHH
OcHoBHbIE TIpUEMbI 00pa0OTKU U NPECTABICHUS IKCIIEPUMEHTAIbHBIX JaHHBIX

14.2. TpeﬁoBaHnﬂ K OMCHOYHBIM MaTepuajaamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUIA0B
I[J'ISI JiI ¢ OrpaHM4YCHHBIMH BO3MOXKXHOCTAMU 30POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHD KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6m/ma 14 — I[OHOJ'IHI/ITCJ'II)HI)IC MaTtepuajibl OLUCHUBAHUA AJId JIUL C OrpaHUYCHHBIMU BO3MOKXHOCTAMU
300pPOBbA U MHBAJIUJIOB

Kareropun Buap! 1ONOTHUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLIEHKU
00y4aroLXCsl MaTepHasoB pe3yabTaTOB 00yUEHUS
C napymenusmu | TecTbl, TUCbMEHHBIE CAMOCTOSITENILHBIE [Ipenmy1iecTBEHHO TUCbMEHHAS
ciyxa paloThl, BOTIPOCHI K 3a4eTy, poBEpKa
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KOHTPOJIbHBIE Pa0OTHI

C napyueHusMu
3peHUs

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHIMHU
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TMCTAaHIHOHHBIMU
MeTOonaMH

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
o0y4Jaromierocst Ha MOMEHT ITPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSl MU MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuXxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMIUTMHE MPEAyCMATPUBAET MpeAocTaBieHne nHdopmanuu B popMax, afanTu-
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeIbHOIO ANNapaTa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMU 30J0POBbA U MHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0yUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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