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: 28.03.01 HaHOTEXHOJI0rMN U MUKPOCHCTEMHASI TEXHUKA
Hanpasnennocts (nmpoduis) / cnennanuzanus: HaHOTeXHOJIOIHU B 3JIEKTPOHNKE U MUKPOCHCTEMHOI
TeXHHKe

®opma o0ydeHus: OUHaA

@akynpreT: @IT, PakyabTeT JJICKTPOHHOM TEXHUKH

Kagenpa: @I, Kadeapa ¢pusnueckoii 3J1eKTPOHUKH

Kypc: 2

Cemectp: 3

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 3 cemectp Bcero Enununner
1 Jleknuu 18 18 4acoB
2 [TpakTrueckue 3aHITHS 16 16 4acoB
3 JlabopaTtopHbie pabOThI 36 36 4acoB
4 Bcero aynuTopHbIX 3aHATHN 70 70 4acoB
5 W3 HuX B MHTEpaKkTUBHON (hopme 24 24 4acoB
6 CamocrosrenbHas paboTta 74 74 4acoB
7 Bcero (6e3 sx3ameHna) 144 144 JacoB
8 OO01mast Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E.

3auet: 3 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Iara momamucauus: 20.12.2017 Tomck 2018
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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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.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

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-6 criocoGHOCTBIO OCYILECTBIATh MOUCK, XpaHeHUe, 00paboTKy U aHaAIU3 MHPOPMALUU
U3 pa3IMYHbIX UCTOYHUKOB U 0a3 aHHBIX, MPEACTABIATH €€ B TpeOyeMoM ¢opmare ¢ HUCIOJIb30BaHUEM
UH(POPMALIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH;

— TIK-1 cnocoOHOCThIO MPOBOAUTH (U3HKO-MATEMATHUECKOE MOJIEIHPOBAHUE HCCIIEITYEMBbIX
MIPOLIECCOB HAHOTEXHOJIOTUU M OOBEKTOB HAaHO- U MHUKPOCHCTEMHOM TEXHUKH C UCIOJIb30BAaHHEM COBpE-
MEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI;

— 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 THPOPMAIIUHN; OCHOBHBIC YHCIICHHbIE METObl U CTAHJAPTHBIE MPOIPAaMMHBIE CPEICTBA MOJICIIUPOBA-
HUSL MCCTIElyEeMBIX IPOLIECCOB HAHOTEXHOJIOTUU U OOBEKTOB HAHO- U MUKPOCUCTEMHOM TEXHUKH, METO/IbI
aHaIM3a ¥ CUCTEeMAaTH3alMK IPECTAaBICHUS PE3YJIbTaTOB UCCIIEI0OBAaHUH, C UCTIONIb30BaHHEM HH(POPMALIH-
OHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH.

— YMeThb OCYLIECTBIISATH MOMCK, XpaHEHUE, 00padOTKy M aHaIW3 MH(OpMAIMKM U3 pa3IMYHBIX
VCTOYHHUKOB U 0a3 JaHHBIX, IPUMEHITh MATEMAaTHUECKUE METOABI AJS PELIeHUs 3a/1ad MOJECINPOBaHMS
UCCIIETyEMBIX MPOLECCOB HAHOTEXHOJIOTUH U 00BEKTOB HAHO- U MUKPOCUCTEMHOM TEXHHUKH, aHATH3UPO -
BaTh U CUCTEMATHU3UPOBATh PE3y/bTaThl UCCIECAOBAHUM, MPEACTABIATh MATEpUAIbI B BUE OTYETOB, Iy0-
JIMKALWH, IPe3eHTALNH, C UCTIOIb30BaHHEM MH(POPMAITMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH.

—  BJAJleTh METOAMKON MOMCKA, XpaHEHUs,, 00pabOTKH M aHaJIM3a MHPOPMALUU U3 PA3IMUHBIX
MCTOYHHUKOB U 0a3 JaHHBIX, METOJAMHU MOJEIUPOBAHUS U CIIOCOOAMM UX MPUMEHEHHUSI IPH PEILIEHUH IIPH -
KJIQJHbIX 3a/1a4, OCHOBAMHU IIPOTrPAaMMUPOBAHUS YUCIIEHHBIX METOJI0B, METOJJaMH aHAJIN3a U CUCTEMATU3a-
LU PE3yNbTATOB UCCIICAOBAaHUN U MPEACTaBICHUS MAaTepUAJIOB B BHJIE HAYYHBIX OTYETOB, ITyOJIMKAIHH,
NPE3CHTAIH, C UCIIOJIH30BAHUEM HH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHA.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos 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 24 24
CamocrosiTenpHas paboTa (Bcero) 74 74
[ToaroroBka Kk KOHTPOJIBHBIM paboTamM 12 12
OdopmiteHre 0TYETOB 110 JTabOPaTOPHBIM paboTam 22 22
[TpopaboTka IeKIMOHHOTO MaTepralia 22 22
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 18 18
Bcero (0e3 sx3amena) 144 144
OO6miast Tpy1I0€MKOCTb, 4 144 144
3auetHble EauHunnl 4.0 4.0

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
r S B s S 2 0
HasBanus pa3nenoB TUCHUTLITAHBI i ® =Y o, o 2 &5
= = g = 82 z 5
S, < < S % g
3 cemectp
1 Beeaenue. OCHOBHBIE 3Tallbl PEIICHUS 2 2 0 6 10 OIIK-6, IIK-1,
HMH)XEeHEepHOU 3a1aun. [lorpemnoctu BbI- I1K-3
YUCJICHUM.
2 TIpubnuxeHHOE pelIeHre HETMHEHHbBIX 2 1 6 6 15 | OIIK-6, I1IK-1,
ypaBHEHUH [1K-3
3 UucreHHbIe METO/IbI PEUICHUSI CUCTEM 2 4 8 10 24 | OIIK-6, IIK-1,
JMHEWHBIX alredpandecKux ypaBHEHHI [1K-3
4 Tlpubmmkenne QyHKITHI 2 2 8 8 20 |OIIK-6, TIK-1,
[1K-3
5 Yucnennoe nuddepeHnnpoBanme 2 2 4 9 17 | OIIK-6, TIK-1,
GbyHKIHI I1K-3
6 YucnenHoe UHTErpupoBaHue QyHKIUH 4 2 4 13 23 | OIIK-6, IIK-1,
I1K-3
7 Pemenne muddepeHnnanbHbIX ypaBHe- 2 2 4 10 18 | OIIK-6, TIK-1,
HUN [1K-3
8 OcHOBHBIE TPUEMBI 00Pa0OTKH U TIPE/I- 2 1 2 12 17 | OIIK-6, TIK-1,
CTaBJICHUS SKCIIEPUMEHTAJIBHBIX TAHHBIX I1K-3
Hroro 3a cemectp 18 16 36 74 144
Hroro 18 16 36 74 144
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)

1 obecneynBaeMbIMH (I1OCJIEAYIOUIUMH) TUCHUIIMHAMHA

Pazgensl qUCIUIUIMHBI U MCKJIUCHUIITIMHAPHBIC CBA3HU C O6CCHC‘-II/IB8.IOH_II/IMI/I (HpC,Z[LI,Z[yIJ_[I/IMI/I) u

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabmuIe 5.3.

Ta6Jmua 53— Pazgenbl AUCUMIIIMHEL U MCKIAUCHUIIMHAPHBIC CBA3U

Ne paznienoB qaHHOM AMCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO

BaHUC MHUKPO- U HAHOCHUCTEM

HauMeHOBaHME JUCIUILIHH M3ydeHre o0ecneurBaronuX U 00ecrneunBaeMbIX JUCIUILTUH
1 2 3 4 5 6 7 8
[IpeauecTByromne JUCUUTIIIUHBI
1 MadopManimoHHbIE TEXHOIIO-
+ + + + + + + +
THH
2 Marematuka + + + + + + + +
3 O6paboTka pe3yabTaToB IKCIIe-
P pesy + + + + + + + +
puUMeHTa
4 TInaHupoBaHUE SKCIIEPUMEHTA + + + + + + + +
5 IlpakTrka o NOJy4EHHUIO TEp-
BUYHBIX MPOPECCHOHATBHBIX
CHUIl 1 HAaBBIKOB, B TOM YHCJIE
M > + + + + + + + +
NEPBUYHBIX YMEHUHN 1 HABBIKOB
Hay4HO-MCCIIEI0BATEIbCKON Jesl-
TENBHOCTHU
[Tocnenyromue TUCHUIIITUHBL
1 MoaenupoBaHue U NPOEKTUPO-
OACIHPO © ¥ IPOCKTHPO + + + + + + + +

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 -

THU

§ Bunwl 3ansatuit

= .

5 = © e

& 2 cq S S ®DopMBbI KOHTPOJIS

= .

2 = 5 g 2

g Sy S O

4 =

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

4eT 10 JJabopaTopHoil pabo-
te, Onpoc Ha 3aHATHSIX,
Tect
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ITK-1 + + + + KonTpomasnas padora, OT-
4eT 10 JJabopaTopHOit pabo-
te, Onpoc Ha 3aHATHSIX,
Tect

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

4eT 10 JJabopaTopHOil pabo-
Te, Onpoc Ha 3aHATHSIX,
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

HNurtepakr
UBHBIE
WNHTepakTBHBIE
NHTepaKkTUBHBIE JIEKIIUH, IIpaKTHUe
MeTtonbt nabopaTopHbIE 3aHATHA, Bceero, 1
q u CKHe
3aHATHS,
q
3 cemecTp
Mo3roBoii mTypM 6 6
Pa6ora B komanze 6 6 12
[TounckoBbIil MeTOT 6 6
Hroro 3a cemecTp: 6 12 6 24
Uroro 6 12 6 24
7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paToOpHBIX padboT
3 3 £
9 s 5
< 25
> O
HasBanus pasnenos HaumenoBanue mabopatopHbIX padoT zF &5
Q
= g g
& o 2
= S
3 cemecTp
2 [IpubmxeHHoe [IpubmxeHHOE pelieHne HeIMHEHHBIX YpaBHEHUI 6 OIIK-6,
peleHue HENMMHENHBIX Hroro IIK-1, TIK-
YpaBHEHUH 3
3 YucneHHbIE METOABI UucreHHbIE METO/IbI PEILIEHUS CUCTEM JIMHEHHBIX ajl- 8 OIIK-6,
pELICHUS] CUCTEM reOpanuecKnx ypaBHEHUH [IK-1, IIK-
JTUHEHHBIX Hroro 8 3
anredpanvecKux
ypaBHEHUU
4 Tlpubmmkenue [Tpubmxenne GyHKINN 8 OIIK-6,
byHKIHI Vitoro N IK-1, TIK-
3
5 Yucnennoe Uucnennoe nuddepeHnmupoBanme OIIK-6,
muddepeHInpoBaHne Hroro ITK-1, TIK-
byHKIINN 3
6 Yucnennoe UucieHHOE HHTETrPUPOBAHUE 4 OIIK-6,
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WHTETPUPOBAHUE Hroro 4 IK-1, ITK-
byHKIHI 3

7 Pemenue Pemenue nuddepennnanbHbIX ypaBHEHUN OIIK-6,
mddepeHnnanbHbIX Wroro IK-1, TTK-
ypaBHEHUH 3

8 OCHOBHBIE TPUEMBI OcHoBHbIE IpHUEMbI 00paOOTKU U TPEJCTABIECHUS KC- 2 OIIK-6,
00paboTKH U [IEPUMEHTAJILHBIX JaHHBIX IIK-1, TIK-
MIPEACTABIICHUS Hroro 7 3
9KCIEPUMEHTAIbHBIX

JTAHHBIX

Hroro 3a cemectp 36

8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)

HanmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuia 8.1 — HauMeHoBaHUE MPAKTUYCCKUX 3aHATHI (CEMHUHAPOB)

3 =
3 = 5
y < > 5
Ha3zBanus pa3znenos HanmeHOBaHME IPAKTUYECKHX 3aHATUH (CEMUHAPOB) | 2 & &5
o E
X g =
al >
= S
3 cemecTp
1 Beenenue. OcHoBHble | OCHOBHBIE Talbl PEIICHUs] HHKEHEpHOU 3a1auu. [1o- 2 OIIK-6,
3Tarbl pelIeHus IPEIIHOCTY BBIYUCIICHUM. [IK-1, IIK-
WHXEHEPHOU 3a/1auu. Hroro P 3
[Torpemnoctu
BBIYMCIICHHUMN.
2 TlpubnmxeHHoe [TpubmmxeHHOE peneHrne HeJTUHEHHBIX YpaBHEHUH 1 OIIK-6,
peleHne HeNMMHENHBIX Hroro 1 ITK-1, TTK-
ypaBHEHUH 3
3 YucneHHbIe METOIEI YucneHHble METOIbI PEIICHUS] CUCTEM JIMHEHHBIX aJl- 4 OIIK-6,
pEeLICHUs CUCTEM re0panvyecKux ypaBHEHUH IIK-1, IIK-
JIMHENHBIX Hroro 4 3
areOpandecKux
ypaBHEHUH
4 TIpubmuxenue [Tpubnmxenue GyHkImiA 2 OIIK-6,
byHKIINN Wroro 2 ITK-1, TTK-
3
5 Yucnennoe Yucnennoe nuddepeHuupoBanue GyHKuui OIIK-6,
nuddepeHnrpoBanme Hroro 5 ITK-1, TIK-
GbyHKIHI 3
6 Yucnennoe UucieHHOE HHTErPUPOBAHUE OIIK-6,
MHTETPUPOBAHUE Hroro IK-1, ITK-
byHKIHI 3
7 Pemenue Pemenue nuddepeHanbHbpIX ypaBHEHHHA OIIK-6,
nuddepeHInaIbHBIX Wroro ITK-1, TTK-
ypaBHEHUN 3
8 OCHOBHBIE TPUEMBI O06paboTka u npeacTaBlIeHUE IKCIIEPUMEHTAIBHBIX 1 OIIK-6,
00paboTKu 1 JTaHHBIX I1K-1, IIK-
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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.)
2. AwmocoB A.A., Jlyounckuii FO. A., Konuenora H.B. BeruucautenbHbie METOMBI IS MHXKE-
HepoB. M.: MDU, 2003. — 594 ¢ (nanuuue B 6ubmmoteke TYCYP - 20 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. VYwuebno-meroauueckoe nocodue «llpuxnamnas nabpopMaTHkay: sl ayTUTOPHBIX MpaKTHYe-
CKUX 3aHATHUH, 1a00paTOpHBIX pabOT M CaMOCTOSTEIBHBIX PadOT CTyAeHTOB 1o HampasieHuio 210100
«DJNEKTPOHHKA U HAaHOZJIEKTpoHUKa» U 222900 «HaHOTEeXHOIOTHH U MUKPOCUCTEMHAsI TEXHUKA» / 3apw -
koBckas H. B. - 2012, 103 c. [OnexkrpoHHsii pecypc] - Pexum  pocryna:
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-MeTOIMUECKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YHCla JIUI ¢ OTPAHHYEHHBIMA BO3MOXKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIIPUATHUS UHPOPMAITIH.

Jliist I ¢ HAPYIIeHUSIMU 3PeHUst:

- B (hopMe AJIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JL1st i1 ¢ HAapYLIeHUsIMH CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

JL1s1 711 ¢ HAapYLIeHUsIMY OIIOPHO-ABUTAaTeJILHOIO annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

1. 1. IIpu u3ydyeHuH IUCHMILIMHBI PEKOMEHJyeTcsl oOpamareecs K 0a3aM JaHHbIX, HHpOpMAaIH-
OHHO-CIIPaBOYHBIM ¥  IIOMCKOBBIM cUCTeMaM, K KotoppiM y TVYCVYPa oTkpeIT Joctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MartepuajibHO-TEXHUYECKOE o0ecneyeHue QMCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneyeHune

13.1. O01ue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILIEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUYECTBOM I10-
CaJOuYHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOH U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNUE U yU4eOHO-HAITIIIHBIE TOCOOMs, 00eCcIeunBaloIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKLMOHHBIM pa3JieiaM TUCIUIUINHEI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI
KomneroTepHsliii kiiacc
ydeOHast ayUTOpHs JJid MPOBEACHUS 3aHATUM TaOOpaTOPHOTO THUIIA
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634034, Tomckas ob6macts, T. Tomck, Bepmmnuna ynuua, a. 47, 227 ayn.
Ornucanue UMeIIerocs 000pyIOBaHUS:

- Komnsrotep B cOopke Ne2 (26 mr);

- [Ipoexrop Acer;

- DKpaH U1t TPOEKTOpa HACTEHHBIN;

- HoytOyx;

- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— OpenOftice

— PTC Mathcadl13, 14

— PascalABC

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador
KommnbroTepHslii kiace
yueOHasi ayMuTopus Ui IPOBEACHUS 3aHATHI 1TaOOpaTopHOTO 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 HACTEHHBIM;
- HoytOyxk;
- Kommuiekt crienmanusupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBares.
[TporpammHOe obecrieueHue:
— OpenOftice
— PTC Mathcadl13, 14
— PascalABC

13.1.4. MaTrepuajbHO-TEXHMYECKOE M IPOrPaMMHOe odecredeHue 1JIs CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, I. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUA:

- yueOHasi meOelb;

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

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIIbHYIO CPEly YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIHHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B
OcBoeHHEe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U MHBAIHMJAMU
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OCYILECTBIIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIET0 U CHEeIMaIbHOI0 Ha3HAUYCHHUS.

ITpu 3aHATHAX ¢ 00YYaIOUIMMHUCS ¢ HAPYIIEHUSAMH CJYXa [IPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM MH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEIOIaBaHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHEeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOM, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIolib-
3yI0TCA albTEpHATUBHBIEC YCTPOMCTBA BBOJIA MH(OPMALIUK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHr c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

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

. pa3HOCTH
. OTHOCHUTEJIbHAS MOTPEIIHOCTh
. a0CONIOTHAS TOTPEIIHOCTh

. OlIMOKa U3MepeHHs

AW~

N

. Kakoii 3naK HCIIOJIB3YIOT IS 3allMCH a0COIFOTHOM HOTpCHIHOCTI/I?

b
H VA

3. Kak Ha3bIBalOT OTHOIIEHHE a0COMIOTHON MOTPEIIHOCTH K JEHCTBUTENILHOMY 3HaYEHUIO U3MeEps-
€MOW BEJTUYHHBI:

. TIpeieNbHast a0COMOTHAS MOTPEITHOCTh
. OIIMOKA BBEIYHUCIIECHHUIN

. OTHOCHUTEJIbHAS OTPEIIHOCTh

. JaCTHOE

AW~

o

. B yem u3mepsiercst OTHOCUTENbHAS HOTPENTHOCTD?

. B Ipo0sIx

. B IIEJIBIX YHCIIaX
. B TIPOIIEHTaX

. B JOJISIX

AW~

5. HayuHbIil MeTOJ], COCTOSIIIMI B 3aMEHE OJHUX OOBEKTOB IPYTMMH, OMM3KUMU K UCXOJHBIM, HO
0oJsee MpOCTHIMU
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. DKCTICPUMEHT
. IPOTHO3UPOBAHNE
. QNMPOKCUMAIIUS

. CPaBHEHHE

AW N —

6. aTepnonasdmus — 370...

1. Cioco0 HaxOXXAEHUS MPOMEKYTOUHBIX 3HAUCHHUI BENMYHMHBI MO UMEIOUIEMYCS AUCKPETHOMY
Ha0OPY U3BECTHBIX 3HAYCHUN

2. [lponomkenne GyHKITMH, TPUHAAIICKAIIEH 3aIaHHOMY KJIAcCy, 3a TIPEIeIIbl €€ 00IacTH OTpee-
TICHHSL.

3. 3aMeHa OHMX MaTeMaTHYEeCKUX OOBEKTOB IPYTMMHU, B TOM WJIM UHOM CMBICTE OJIM3KUM K HC-
XOJTHBIM.

4. Metona perieHus 3a1a4, TP KOTOPOM OOBEKTHI PA3HOTO Pojia OOBEAUHSIOTCS OOIIUM TTOHSATHEM.

7. NUatepnionsimst ObIBaeT:. ..

. Kycounas u nokanbHas

. JlokasibHas ¥ riioOaibHas

. Kycounas u anpuopnas

. MakcumainbHasi 1 MUHUMAaJIbHas

AW N =

8....-3T0 ompeneneHune OyayIuX, OKUIaeMbIX 3HAUCHUH BEIMYMH, TIOKA3aTeIei 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 KOIMYECTBA KOpHEN

2. B ycTaHOBJIEHHH KOJIMYECTBA KOPHEH, a Tak ke HambOosee TECHBIX MPOMEKYTKOB, KaXKIBIA U3
KOTOPBIX COJEPKUT TOJIBKO O/IUH KOPEHD.

3. B ycTaHOBIEHUH KOPHS PELICHUS] YPAaBHEHUS

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

BN W N =

12. Beluncienue uHTErpajia paBHOCUIbHO BHIYUCICHUIO
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1. o6béma mobo# Guryps

2. IJIoIIa M JH000# GUTYpHI;

3. o6béMa Tena, NOJTYYEeHHOTO BpallleHUEeM KPHBOJIMHEHHON Tpaneunu, 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 nHauye Ha3pIBAarOT METO OUCEKIINIA?

1. MeTo1 mOJIOBUHHOTO JIEJIEHUS

2. Meron xopn

3. Metoa nponopurOHaIbHBIX YacTen
4. Metoa «Ha4YaJbHOTO OTPE3Kay

14. C xakoli MaTpuLIEN COBNAJAET BaXk /bl TPAHCIIOHUPOBAHHAsI MaTpULIA

1. ¢ ucxonHou
2. ¢ obparHoit
3. ¢ HyneBOM

4. ¢ emMHNYHON

15. Onpenenuth METOT HAXOXKIACHUS KOPHA:

Jlist moucka KopHs Ha oTpe3ke (a;b) aenum ucxoaHbli 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 MCXOIHOTO OTpe3Ka. [loBTopsieM Te ke NEeHCTBUS 10 TeX Mop,
MOKa JUTMHA TMOJTYYEHHOTO OTpe3Ka, Ha KOTOPOM HaxXOAWTCS KOPEHb, HE OylIeT MEHbIIE 3aJJaHHOW TOYHO -
ctu |b-al<e.

1. Meton npocTeIX UTepanuil

2. Meton xopa

3. MeTox NOJMOBHUHHOTO JIEJICHUS
4. Meton KacaTelbHEIX

16. CyTh KOMOMHUPOBAHHOTO METO/Ia 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 ypasHenuit (CJIAY)

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

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

1. meTon ["aycca
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2. metox Kpamepa
3. MeTox 0OpaTHBIN MaTPHIL
4. aHATTUTUYECKUI METOT

19. Kakoii u3 NEPCUUCICHHBIX MCTOAOB HC ABJIAACTCA MCTOAOM YUCIICHHOI'O MHTCTPUPOBAHUA

. METOJI IIPSIMOYTOJIbHUKOB
. meton Kpamepa

. METOJ Tpaneuun

. Meton CuUMIICOHA

AW N —

20. Meron anmpokcUMaluu, i KOTOPOrO CyMMa KBaJIpaTOB OTKJIOHEHUH 3KCIEPUMEHTATbHBIX
3HA4YEHUH OT HallIeHHON (PYHKIIMN MUHUMAJIbHA.

1. METOA HAMMEHBIINX KBAPATOB

2. anmpoKCUMaIMs CITalHaAMU

3. anmpokcuManusi COOCTBEHHBIMU (PYHKIHSIMH
4. ucronb30BaHUE OTPE3KOB psana Dypre

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

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

OCHOBHBIE 3Tarnbl PEIICHHUs] HHKEHEpHOH 3anaun. Victounuku norpemnocteid. [lonstue npubim-
KEHHOTO yrcia. AOCOMIOTHAS M OTHOCHTEIbHAS TIOTPEIIHOCTH.

MeTtopl HaXOXKIEHUS KOpHEW: niepedbopa, nuxotromuu, HeroToHa, Xopa1, KoMOMHUpOBaHHBIA. O0y-
CJIOBJICHHOCTb MeTo/a nurepauuii 1 HerotoHa. UyBCTBUTEIBHOCTD K IIOIPEIIHOCTSIM.

[Ipsambie metonbl pemenus CJIAY: meton [Maycca. Utepanmonnsie meromanl penienus CJIIAY: me-
ton Sxobu, metox 3eraens. CXoAMMOCTh UTEPAlMOHHBIX MeTO10B perienust CJIAY.

Untepnionsauus. [lonmmHomuanbHas uHTepnosuus, noiauHoM Jlarpamxka, noiauHoM HeioToHa.
CrutaiiH MHTEPIIONAIMS: JTMHEHHBIN, TapaOOoNINYeCKU U KyOUYEeCKUI CIUIaifHbl. ATIIPOKCUMAIIHS: METOJ
HAaUMEHBIINUX KBaJPAaTOB.

[Ipocteiimue ¢opmynsl uyucieHHoro auddepeHurpoBanus. Bpruncienne mnepBoil U BTOPOU
npousBoaHou. [TorpemHocTwu.

[Tonsitne o kBaaparypHbix (popmynax. @opmynsr Tpanenuii, Cummncona. Merox MonTte-Kapio.
[TorpemHocTu

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

14.1.4. Tembl 1a00paTOpHBIX padoT
[TpubnmxeHHOE pereHne HeJTMHEHHBIX YpaBHEHHH
YucneHHble METO/IBI PEIIEHHS CUCTEM JIMHEHHBIX aireOpandyeckKiuX ypaBHEHUI
[Tpubnmxenne GyHKuUn
Yucnennoe nuddepeHnupoBaHue
YuciieHHOe UHTErpUPOBaHUE
Pemenue nuddepeHnnanbHbIX ypaBHEHUH
OcHOBHBIE TIpUEMBI 00PaOOTKHU U MIPECTABICHUS HKCIIEPUMEHTAIBHBIX TaHHBIX

14.1.5. 3auér
YuciieHHOE UHTETPUPOBAHKE: ONMCAHUE U CPAaBHEHHE METOJIOB;
UucneHHOe pelieHrne ypaBHEHUH: ONMCaHue ¥ CPaBHEHUE METOJIOB;
Yucnennoe nuddepeHnnpoBaHme: OMMCaHue METOIa;
AnmnpokcuManys: METOl HAUMEHBIIINX KBa/IPaTOB;
HaxoxneHue onpenenuTelis MaTpuilbl MetoioM ['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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