MUHUCTEPCTBO OBPA30BAHUSA U HAYKH P®
DenepabHOE TOCYIapPCTBEHHOE OI0IKeTHOE 00pa3oBaTe/ibHOE YUpek/JAeHne BbICIIero 00pa3oBaHus

«TOMCKUM TOCYJAPCTBEHHBIM YHUBEPCUTET CUCTEM
YITPABJIEHUA Y PAJIIMOSJIEKTPOHUKIW»

(TYCVYP)
YTBEPXIAIO
ITpopekTop no yueGHOMI paboTe
II. E. Tposu
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PABOYA S ITPOTPAMMA YYEBHOU JUCIIUITJIMHEI
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VYpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHue - fakajgaBpuaT
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Cemectp: 3

Y4eOusiii man Habopa 2013 roma

PaCHpCIlCJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 cemecTp Bcero Ennaunner
1 Jlexunn 10 10 4acoB
2 IIpaxTuyeckue 3aHATUA 8 8 4acoB
3 JlaGopaTopHbIe 3aHATHS 18 18 4acoB
4 Bcero aynuTopHbIX 3aHATUI 36 36 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 36 36 4acoB
6 CamocTosiTenpHas padbora 36 36 4acoB
7 Bcero (6e3 3x3amenHa) 72 72 4acoB
8 OO0mas Tpy10eMKOCTh 72 72 4acoB
2.0 2.0 3.E

3auer: 3 cemecTp
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 73 or« 8 » 9 2016 1|
JIUCT COTTIACOBAHUI

PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBanuii dDenepanbHoro locymapcTBEHHOTO
oOpa3zoBarenpbHOro cranmapra Beiciiero oOpazoanus (OI'OC BO) mo HampaBiIeHHIO TOATOTOBKH
(cnermmanpHOCTH) 28.03.01 HanoTexHOIOTMH W MUKPOCHUCTEMHAs TeXHHUKa, yTrBepxkaeHHoro 2015-03-06
rojia, pacCMOTpEHa U YTBEpIK/IeHa Ha 3aceqanuu kagenpsl « 8  » ceHtsaops 2016 roxa, mpotokon Ne 73.

Pazpabotunku:
Accuctent kageapst O3 Munus O. H.

3aBenyromuii odecneunBaroniei kag.
O] Tposn I1. E.

Pabouas nporpamma cornacoBasa ¢ (paxkyJibTeTOM, IPOPUINPYIOLIEH U BbIITycKatollel kadeapamu
HalpaBJIeHUs TOJrOTOBKH (CHEIMAIBHOCTH).

Hexan ©OT Boponun A. 1.
3aBeAyONIHA BRITYCKAIOMICH Kad.

O] Tposn II. E.
OKCIIepTHI:

[Ipencenarens MeTOoAMYECKOM
KoMuccuu Kagenpsr ®D Yucroenosa 1. A.
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1. lean u 3agaun AUCHUILIHHBI

1.1. lleau TUCUMIIAHBI
OBJIaJICHHE CUCTEMOW MaTreMaTHYeCKHX 3HAHUH M YMEHMH, HEOOXOAMMBIX JUIs NMPUMEHEHUS B
npo¢eCCUOHAIBHON IESITENbHOCTH, C 1eJbI0 NPUMEHEHUs NPU MOJYYEHHH MaTeMaTHYeCKUX Mojeien
TEXHOJIOTMYECKUX POLIECCOB, CUCTEM, IPUOOPOB, AJISl U3YUYEHUS CMEKHBIX JUCIMIIIUH

1.2. 3agaum qMCHUNIINHBI

- C(1)OpMI/IpOBaTI> IpeaACTaBJICHUC O MCTOAAaX MATCMATUKHU, AJITOPUTMAX KaK 00 YHUBCPCAJIBHBIX
A3BIKAX HAYKHW U TEXHUKHU, CPEACTBAX MOACITIUPOBAHUA SIBIICHUM U nmponcccoB, METOAAX ONITUMHU3AlINH.

2. Mecto aucunmimnbl B ctpykrype OINIOII

Huctunnuna «[Ipuknannas undopmaruka» (b1.B./IB.6.1) otHOcuTcsa k OGnoky 1 (BapuaruBHas
4acTh).

[TpeamecTBylOMMU  AMCUUIUIMHAMM,  (OPMHUPYIOIIUMH  HadajbHble 3HAHUSA, SBISIOTCA
cleAylomue  AUCUMIUIMHBL  VHpopMannoHHBIE  TexHOJOrMHM, Maremarnka, Maremarndeckoe
MOJIETUPOBaHUE M TporpammupoBaHue, [lmaHupoBanue skcnepumeHTta, lIpakTHka IO TOTYyYEHHIO
NEPBUYHBIX TPOPECCHOHATBFHBIX YMEHUH M HABBIKOB, B TOM YHCJE TMEPBUYHBIX YMEHHU W HAaBBIKOB
Hay4YHO-UCCIIEIOBATENICKON  JesTenbHOCTH, Craructuueckas oOpaboTka pe3yJabTaToB HKCIEPHMEHTA,
Teopusi BepOATHOCTH M MAaTEMaTHYECKasi CTATUCTHKA.

[Tocnenyromumu AMCUUIUIMHAMMU SIBIISIIOTCS: MeToibl MaTeMaTHueckon Gpusnku, MoaenupoBaHue
Y TIPOCKTUPOBAHUE MUKPO- ¥ HAHOCUCTEM.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIMHBI

[Tponecc n3yueHus QUCUUIUTMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIEIYIOIINX KOMIIETCHITUH:

— OIIK-6 criocoOHOCTBIO OCYIIECTBIIATH MMOUCK, XpaHeHHe, 00paboTKy U aHaIU3 MHPOpMALUH
U3 Pa3JINYHbIX UCTOUYHUKOB M 0a3 JaHHBIX, MIPEICTABIATH €€ B TpeOyeMoM (opMaTe ¢ UCHOIb30BAaHUEM
UH(POPMAITMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH;

— OIIK-9 cnocoOGHOCThI0O UCTIONIB30BATh HABBIKK PAOOTHI C KOMIIBIOTEPOM, BIAAECTh METOIAMU
MH(GOPMAIIMOHHBIX TEXHOJIOTUH, COOJIIOAATh OCHOBHBIE TPpeOOBaHUS HH(POPMAIIMOHHOM 0€3011aCHOCTH;

B pesynbrare u3ydeHus: IUCHMIIMHBI CTYIEHT JOKEH:

— 3HaTh OCHOBHBIE METOAbl HMH(OPMAIMOHHBIX TEXHONOTUH 111 00paOoTKM, aHanmM3a u
XpaHeHHss WH(OpMAIMK; OCHOBHBIC YHWCIIEHHBIE METONBI, MPHMEHSEMBbIC I PEIICHHS MPUKIATHBIX
3a]a4, a TakXKe METONbl TpeACTaBIeHUs] WH(POPMALMU; OCHOBHBIE TOHSATHS O TOTPEIIHOCTH MU
NpUOMKEHHBIX  BBIYMCIICHHUSAX; OCHOBBI TPOTPAaMMHPOBAHUS W  MOJECIMPOBAHUS, CTaHIApTHHIC
POTrpaMMHBIE CPEICTBAa KOMIIBIOTEPHOTO MOJEIMPOBAHMSA; OCHOBHBIE NPUHIMIIBEI HWH(POPMALMOHHOM
0€30IacHOCTH.

—  yMeTb NPHUMEHSATh MareMaTH4ecKHe METOIbl JUISl PELIeHUs MPAaKTUYeCKUX 3a/ad Kak Ipu
MIOMOIII M3BECTHOTO MPOTPAMMHOTO OOeCredeHus, TaKk ¥ MPH IOMOINM TPOTpaMM HalMCaHHBIX
CaMOCTOSITENIBHO, TPOU3BOAUTH pacy€Tbl C IOMOIIBIO [aKeTa IMporpamMm JJisi MaTeMaTHYeCKUX
BBIYUCIICHU, 000CHOBAaHHO BBHIOMPATH YHCIICHHBI METO, pa3padarhiBaTh aJlTOPUTM PEIICHHS 33 a4uH

—  BJaJeThb METOJaMH MaTeMaTHYECKOI0 MOJEIMPOBAHUS M CIOCOOAMU UX NPUMEHEHHUs IpU
peLICHUH MPHUKJIAIHBIX 3a[a4, OCHOBAMHU MPOTPAMMUPOBAHUS YMCICHHBIX METOJIOB, HABBIKAMU 3aIUTHI
nHopmaIuu.

4. O0beM JTMCHUIIMHBI M BU/bI y4eOHOH padoThl
OOmast TpyAOEMKOCTh IUCHMIUIMHBI cocTaBisieT 2.0 3aueTHBIX €JUHMIBI W IpeJCTaBleHa B
tabmuue 4.1.
Tabmuna 4.1 — TpymoeMKOCTh AUCIUILUIHHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

3 cemectp
AynutopHsle 3aHATHS (BCETO) 36 36
Jleknuu 10 10
[IpakTnueckue 3aHATHS 8 8
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JlaGopaTopHbIe 3aHATHUS 18 18
W3 HuX B MHTEPaKTUBHOM (hopme 36 36
CamocrosiTenbHas paboTa (Bcero) 36 36
OdopmiieHre 0T4ETOB 110 JIa0OpaTOPHBIM paboTam 20 20
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 8 8

[TonroToBka K MpakTUYECKUM 3aHATUSIM, CEMHUHApaM 8 8

Bcero (0e3 sx3amena) 72 72
OO01mas TpyI0eMKOCTh Yac 72 72
3auetHble EauHuIb! 2.0 2.0

5. Coneprxanue QM CUUILTHHBI

5.1. Pa3znesnl JUCHUIUIMHELI M BUABI 3aAHATHI
Pa3znenbl nMCUMIUIMHBL U BUJIBI 3aHATUN TTPUBEACHBI B Ta0uIe 5.1.

Tab6muna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

= = £
2 E | &
= S
iz 9 a = o <
s o w 8 =z g4 K
| P o S o 2 =
= S 2 A S = >~ 5
Ne Ha3zBanus pa3ienoB AMCHUILINHBI 5 X =z 5 o 2 &5
= £ g | E | 85| &E
c & 5 A¢ g¢
) S )
o8 < =
= = S
1 |BBenenue. OCHOBHBIE ATaITbl PEMICHUS 1 2 0 3 6 OIIK-6,
MHXeHepHoU 3a1aun. [lorpemnoctu OIIK-9
BBIYUCIICHUI.
2 | IIpubnmkeHHOE pelIeHne HeTMHEHHBIX 1 1 2 8 12 OIIK-6,
yYpaBHEHUU OIIK-9
3 |YucieHHbIE METO/IbI PEIIEHUS CUCTEM 1 2 2 5 10 OIIK-6,
JIMHEWHBIX aJireOpandecKuX ypaBHEHUN OIIK-9
4 | IIpubnmmwkenne QyHKITHI 2 1 2 4 9 OIIK-6,
OIIK-9
5 |YucnenHnoe nuddepennupoBanue 1 2 4 5 12 OIIK-6,
byHKIII OIIK-9
6 | YucreHHOe UHTETpUpPOBaHUE PYHKUIUN 1 0 2 3 6 OIIK-6,
OIIK-9
7 | Pemenue nquddepeHnnanbHbIX 2 0 4 5 11 OIIK-6,
YpaBHEHUH OIIK-9
8 |OcHoBHBIE MTpHEMbI 00pabOTKH U 1 0 2 3 6 OIIK-6,
MPECTABICHUS SKCIIEPUMEHTAIBHBIX OIIK-9
JTAHHBIX
Uroro 10 8 18 36 72
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5.2. Conep:xkanue pa3aejioB JMCHUILIAHBI (110 JEeKIUSIM)

CopeprkaHue pa3esioB TUCIUTIINH (TI0 JIEKIHMSIM) IPUBEICHO B TabmuIie 5.2.

Tabnuna 5.2 - CopeprkaHue pa3aenoB AUCIUTUTHH (TIO JSKIUSIM )

Ha3Banus paszaennos

Coneprkanue pa3iesioB TUCHUTITAHBI IO
JICKIUSIM

TpynoeMkocCTb,

dopmupyemblie
KOMIIETEHIIUU

3 cemecTp

1 Beenenue. OCHOBHEIE dTanbl
PELLICHNS MHKEHEPHOU 3aauH.
[TorpentHocTH BHIYUCICHHIA.

OCHOBHBIE 3TaNbl PEIICHUSI NHKEHEPHOU
3aga4d. ICTOYHMKHN NOTPEIHOCTEM.
[TonsiTre MpUOIMKEHHOTO YHCHA.
A6COJIIOTHa$I 1 OTHOCHUTCJIbHAsA
MOTPEIIHOCTH.

—_—

Hroro

OIIK-6,
OIIK-9

2 [TpubnmxeHHOE pelieHne
HEJIMHENHBIX YPABHEHUN

MeTobl HaXOXKIECHHUS KOpHEH: mepedopa,
nuxoromuu, HeroToHa, xop,
KOMOMHUPOBaHHbIH. O0yCIOBIEHHOCTD
Merona urepauui U Herorona.
UyBCTBUTENBHOCTD K TOTPEIIHOCTSIM.

HUroro

OIIK-6,
OIIK-9

3 YucneHHbIE METO/IBI PELICHUS

ypaBHEHUHI

CUCTEM JIMHEHHBIX anredpanyecKkux

[Ipsmbie meToas! pemenust CJIAY: meton
lNaycca. UtepaniionHbie METOIbI
pemenust CJIAY: meron Sxkobu, meton
3eiaensa. CXonMMOCTh UTEPALTMOHHBIX
MetozoB pemienus CIIAY.

HUtoro

OIIK-6,
OIIK-9

4 Tlpubnmxenne QyHKIMMA

Nurepnomanus. [lommHoMuansHas
WHTEpHoJsALus, nonuHoM Jlarpanxa,
noinuHoM Herorona. Cruraiitn
WHTEPIOJSALMS: TUHECUHBIN,
napaOonnyecKuil U KyOn4eckui
CIUTaiHBL. ANIMPOKCUMAIIUSA: METO/
HAaUMEHBIIINUX KBAJIPaTOB.

Htoro

OIIK-6,
OIIK-9

GbyHKIH

5 Yucnennoe nmuddepeHnupoBanue

[TpocTetimme GopMysbl YUCTIEHHOTO
muddepenurpoBanus. Beruucienue
MEePBOI U BTOPOH MPOU3BOTHOM.
ITorpemHocru.

HUroro

OIIK-6,
OIIK-9

6 UncneHHOe HHTETpUPOBaHUE
GbyHKIHI

[TonsTre o KBagpaTypHbIX GopMynax.
®opmyiel Tpanenui, Cumicona. Meron
Mounre-Kapino. [Torpemnoctu

Htoro

OIIK-6,
OIIK-9

7 Pemenne muddepeHnnantbHbIX
ypaBHEHUHI

CornacoBaHa Ha noprane Ne

Mertoa Diinepa J1sl YUCICHHOTO PEIICHUs
muddepeHnaIbHbIX ypaBHeHUH. MeTon
Pynre-Kytra, cxemsl 1,2, 3 1 4 nopsiakoB
TOYHOCTH.
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Htoro 2

8 OcHOBHBIE IPUEMBI 00PaOOTKH U N3ydeHne npeaMeTHbIX 00aacTei 1uist 1 OIIK-6,
MPEACTABICHHS YKCIIEPUMEHTANIBHBIX | IPUKJIAIHBIX UCCIICIOBAaHUN Ha OCHOBE OIIK-9
AHHBIX MaTeMaTHUYeCKOrO aHajlu3a, ypaBHEHUH B

YaCTHBIX MPOU3BOMIHBIX U APYTHX
(byHIaMEHTAIBHBIX U TPUKIATHBIX
IMCHIUIUIAH. McenenoBanue CynHoOCTH
MIPUKIJIATHOTO UCCIICIOBAHMS U
pa3pabOTKN MaTEMAaTHYECKUX MOJIEIICH.
OBnaeHre HaBBIKAMH MTPAKTHIECKOTO
MIPOTPaMMHPOBAHUS YUCICHHBIX
MeTooB. [IprMeHeHne HayKOEMKHX
TEXHOJIOTHI Y TTAKETOB MPHKJIAIHBIX
MIPOrPaMM JJIsI PEIICHUS TIPUKIIATHBIX
3a/1a4 B o0yactu PU3UKK, XUMUHU U JP.
obmacreit. Mzydenue criocoOoB
MaTeMaTH4YeCKOi 00paboTKH
IKCIIEPUMEHTATBHBIX TAHHBIX:
WHTEPIOIUPOBAHUE U AIIPOKCUMAIIHS

byHKIUH.
Htoro 1

Hroro 3a cemectp 10

5.3. Pa3aeibl TUCHUIVIMHBI M MEKIUCUMILVINHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TPeAbITyIIUMHU)
U o0ecneynBaeMbIMU (MOCJSAYOUMIUMH) JUCHUIIIMHAMEA
Paznenbl qucHUIIMHBI U MEKIUCHIUIITHHAPHBIE CBS3H C 00CCIEUMBAIONIUMU (MIPEABIIYIIUMH) U
o0ecreunBaeMbIMH (ITOCIEIYIOIIUMHI) IUCHUTUTMHAMH MPEICTaB-JIeHbI B Ta0nuie 5.3.
Tabmuia 5.3 - Pazgens! AUCIUTUTMHBL M MEXKTUCIIUIINHAPHBIE CBSI3H

Ne paznenoB qaHHOW TUCIUIUIAHEI, 1711 KOTOPBIX HEOOXOIUMO

Ne| HauMmeHOBaHHE TUCIUILINH U3yueHHe 00eCTIeUnBaIONUX U 00€CIIeUNBAEMbIX JUCIIUILITUH
1 2 3 4 5 6 7 8
[IpenmiecTByromue TUCIUTITUHBI
1 |udopmarioHHbIE TEXHOIOTHH + + + +
2 |Maremaruka + + + +

3 |MareMarudeckoe

MOZIETUPOBAHUE U + + + + + + + +
IPOrpaMMUPOBaHKE
4 | IInaHMpoBaHKE DKCIIEPUMEHTA + + + + + + + +

IIpakTrKa 1o nory4eHuIo
[IEPBUYHBIX
npohecCHOHABHBIX YMEHUN U
HaBBIKOB, B TOM YHUCJIE + + + + + + + +
MEPBUYHBIX YMEHUI 1 HABBIKOB
HAy4YHO-HUCCIIEA0BATEIbCKOM

JeSITeIbHOCTH
6 |Cratuctuueckas oOpaboTka n N n N N N N N
PE3yIBTaTOB HKCIIEPUMEHTA
7 | Teopust BEpOATHOCTHU U . n N N N N N N

MareMaTndccKasa CTaTuCTHKA
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[Tocnenyromue TUCITATITUHBI

1 | MeToapl MaTeMaTH4eCKOM N N N N N N . .
bu3uKn

2 |MopenupoBaHue u
MIPOEKTUPOBAHUE MUKPO- U + + + + + + + +
HaHOCHUCTEM

5.4. CooTBeTcTBHE KOMIIETEHIU, (POPMUPYEMBIX NPH U3YYeHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTCTBHE KOMIETEHINH, (POPMUPYEMBIX TpPH W3YYEHUHM IUCIUIUIMHBI, W BHIIOB 3aHITHA
npeACTaBiIeHo B Tabmuue 5.4

Tabmuua 5. 4 — CoOTBeTCTBHME KOMIETEHLMH W BUAOB 3aHATUH, (OPMUPYEMBIX IPH H3YUEHHH
JTUCUHUTITUHBI
Bunwl 3ansatui
<
R &
5 = :
= & = O
= =R <
= = = o,
= < <
5 = o o 3
g5 = S 2 i MDOopMBI KOHTPOIIS
=i ) o5 Z S
= o o) 5 =
S = 5 e ®
4 = < S
= Q. I
X s} 9]
< V) o
=) i 5
2 S
OIIK-6 + + + + KoHnTponbHas pabora,
Otuer no
UHAUBUAYAIbHOMY
3amannio, OTUEeT 1Mo
nmabopaTopHOU pabore,
Komnonent
CBOEBpEMEHHOCTH, Ompoc
Ha 3aHATHAX, 3a4eT
OIIK-9 + + + + KonTponeHas pabora,
Otyet mo
WHANBUAYAIBHOMY
3aganuro, OTUET 1o
naboparopHoii padore,
Kommionent
CBOEBPEMEHHOCTH, Orpoc
Ha 3aHATHAX, 3a4eT

6. UnTepakTuBHBIC MeTOABI M (OPMBbI OPraHU3ANMHN 00yYECHHUS
TexHonoru MHTEPAaKTUBHOTO OOy4YEHHsS MpH pa3HbIX (opMax 3aHATUN B Yacax IMPHUBEAEHbI B
tabnuue 6.1
Tabnuua 6.1 — TeXHOIOrMM UHTEPAKTUBHOTO OOYYEeHHMsI IPU pa3HbIX (popMax 3aHATHI B yacax

Hutepakr
HHTepakTuBHBIE WNHTepakTuBHBIE
Metonp: UBHBIC Bcero
MPAKTHYECKHE 3aHATHs | J1a00OpaTOpHBIE 3aHATHUS
JEKIHUH
PaGora B komanze 8 8 16
Mo3roBoii mTypm 10 10
TTouckoBbIil METO 10 10
Uroro 8 18 10 36
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7.

JlabopaTopHblii NPAKTHKYM

Coneprkanue 1abopaTopHbIX paboT nmpuBeneHo B Tadmuie 7.1.
Tabnuna 7. 1 — Conepskanue J1abopaTopHBIX paboT

3 s £
2 =
2 2 5
HasBanus pasnenos Conepxanue 1a00paTOpHBIX paboOT 5 o) g E
¢
5 X
= S
3 cemecTp
2 TlpubnmxeHHOE pelICHHE [TpubnmxeHHOE peneHrne HeTMHEHHBIX 2 OIIK-6,
HEJIMHENHBIX YPABHEHUN YpaBHEHUH OIIK-9
Hroro 2
3 YucneHHbIE METO/IBI PEIICHUS YucneHHble METOIBI PEILIEHUS CUCTEM 2 OIIK-6,
CHCTEM JIMHEMHBIX aire0pandeckuX  |JIMHEHHBIX aareOpandyecKkux ypaBHEHUI OIIK-9
YpaBHEHUH Hroro 2
4 TIpubnmxeHnue QyHKIIHA [Tpubnmkenue GyHKIUN 2 OIIK-6,
Hroro 2 OIIK-9
5 Yucnennoe nuddepennupoanne | YucneHHoe quddepeHnnpoBanme 4 OIIK-6,
(byHKLIMH Hroro 4 OIIK-9
6 UncneHHOe MHTErPUPOBAHUE YucneHHOEe UHTETPUPOBAHUE 2 OIIK-6,
GbyHKIHI Wroro 2 OIIK-9
7 Pemenue nuddepeHIranbHbIX Pemenue nuddepeHranbHbIX 4 OIIK-6,
YpaBHEHUH YpaBHEHHU OIIK-9
Hroro 4
8 OCHOBHBIE TTPHUEMBI 00PAOOTKH 1 OcHOBHBIE IPUEMBI 00paOOTKH U OIIK-6,
MPEACTABICHUS YKCTIEPUMEHTANIBHBIX | IPEICTABICHHS SKCIIEPUMEHTATbHBIX OIIK-9
JTAHHBIX JAHHBIX
Hroro 2
Hroro 3a cemectp 18
8. IIpakTHYecKkue 3aHATHUSA
ConepxaHue IpakTHUECKUX paboT mpuBeAeHO B Tabauue 8.1.
Tabmuma 8. 1 — Coneprkanue MpakTUISCKUX padoT
3 z g
B = g
y Z > 5
Ha3Banus pasnenon ConepxaHue NPaKTUUECKUX 3aHATUH s 25
© S E
X o =
Y S g
= S
3 cemectp
1 Beenenue. OCHOBHBIE dTalbl OCHOBHBIE 3Tallbl PEIICHNS HHKXEHEPHOU 2 OIIK-6,
peLIeHUsT NHKEHEPHOU 3a1a4H. 3amaqu. [lorpemHocTr BBIYMCIICHUN. OIIK-9
[TorpenHoCcTH BEIYNCIIEHUI. Vitoro 2
2 [TpubnmxeHHOE pelieHne [TpubnmxeHHOE peleHne HeTMHEHHBIX 1 OIIK-6,
HEJIMHEMHBIX YPAaBHEHUN ypaBHEHUH OIIK-9
Hroro 1
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3 YucneHHbIE METOIbI PEIICHUS UucneHHble METOBI PEIICHUS] CUCTEM 2 OIIK-6,

CHCTEM JINHEHHBIX are0pandecKuX  |JTHMHEWHBIX anreOpandecKux ypaBHEHHUH OIIK-9

ypaBHEHUM Vroro 2

4 TIpubnmxenve GyHKIHMA [Tpubnmxenue GyHKuUn 1 OIIK-6,
Utoro 1 OIIK-9

5 Yucnennoe muddepennupoBanue | UuciaenHnoe nuddepeHImpoBanmne 2 OIIK-6,

byHKIHI byHKIni OIIK-9
Hroro 2

Hroro 3a cemectp 8

Tabnuie 9.1.

9. CamocrosiTeqibHast pabora
Bunel camocrosiTensHOM paboThl, TPYAOEMKOCTh U POPMHUpPYEMble KOMIIETEHIIMH MIPEICTaBICHbI B

Tabnuua 9.1 - Bunbl camocTosTenbHON pabOThI, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMIIETEHIIMH

CCMUHapam

[IpopaboTka JIEKIIMOHHOTO

A g =
™ SRS
S 5 =
Bubl caMOCTOSTENbHOM = > O
HasBanus pasnenos o & 5 @OopMBbI KOHTPOIIA
paboThI S s 2
= a8 =
o Q g
= o
3 cemecTp
1 Beenenue. OcunoBubie | [loaroroBka k 2 |OIIK-6, | KoutponsHas pabora,
JTallbl peLICHUs MIPAKTUYECKUM 3aHATHAM, OIIK-9 3aget, Onpoc Ha 3aHATUAX
VMHKEHEPHOMU 3a/1a4H. ceMHUHapam
[Torpemnoctu
P . [IpopaboTka JIEKIIMOHHOTO 1
BBIUMCIICHUH.
Mmarepuaia
Utoro 3
2 [IpubnuxenHoe IToaroroska k 1 OIIK-6, |Omnpoc Ha 3aHATHSX,
peueHue HeNMMHENHBIX MIPAKTUYECKUM 3aHATHM, OIIK-9 KontponpHnas pabora,
yYpaBHEHUN ceMuHapam 3aget, OT4er 1o
[TpopaboTka JIEKITMOHHOTO 1 naboparopoi pabore
Mmarepuaia
OdopmiteHre 0TYETOB 11O 6
naboparopHbIM paboTam
Hroro
3 YucieHHBIC METOOBI IloaroroBka x 2 OIIK-6, |Otuer no
pELIEHUsS CUCTEM IIPAKTUYECKUM 3aHATHSIM, OIIK-9 WH/IUBUAYAIbHOMY
JIMHEUHEBIX CEeMHHapaMm 3aganuto, KoHTpoiapHast
anre6paw{uecxnx TIpopaBoTka MEKIHORHOTO 1 pa0ora, 3at(1)eT, Omnpoc Ha
BHEHUH HATHIX, OTY4eT 1
ypasHe Mmarepuana 3a > er 1o
naboparopHoii padore,
OdopmieHre 0T4ETOB 110 2 KoMIIOHeHT
nabopartopHbIM paboTam CBOCBPEMEHHOCTH
HUtoro 5
4 ITpubnmxenne Gyukuuii | [Tonroroska 1 OIIK-6 Kontpoabnas padora
3 2
MIPAKTUYECKUM 3aHATHM, OIIK-9 KomnoneHt

CBOEBPEMEHHOCTH, 3ayer,
Ormpoc Ha 3aHATHUSX,
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Marepuasna Otyet mo maboparopHon
T
OdopmieHre 0T4ETOB 110 2 pabore
J1abopaTOpHBIM paboTam
HUtoro 4
5 YucnenHoe IToaroroBka K OIIK-6, |Ortyer no
muddepeHInpoBaHne MIPAKTUYECKUM 3aHATHM, OIIK-9 MHJVBHYAIBHOMY
byHKIM ceMuHapam 3ananuto, KoutponbHas
T geT, Onpoc H
[TpopaboTka JIEKITMOHHOTO 1 pabora, 3a Oe , Onpoc Ha
ausaTusax, Otder
Mmarepuana 3 ’ . T 1o
nmabopaTopHoi pabore,
OdopmieHnue 0T4ETOB IO 2 KoMmoHeHT
11abopaTopHEIM paboTam CBOEBPEMEHHOCTH
HUtoro 5
6 Uucnennoe [IpopaboTka JIEKITMOHHOTO 1 OIIK-6, |Omnpoc Ha 3aHATHSX,
MHTEIrPUPOBAHUE Marepuaia OIIK-9 KonTponbeHas pabora,
KIIAM yetT, OTYeT I
Gymit OdopmiteHre 0TYETOB TIO 2 3a 66 , OTe o 5
naboparopHoii paboT
JabopaTOpHBIM paboTam OpatopHOU pabote,
Kommonent
Hroro 3 CBOEBPEMEHHOCTH
7 Pemienue [TpopaboTka JIEKITMOHHOTO 1 OIIK-6, |Omnpoc Ha 3aHATHSIX,
mddepeHnnanbHbIX Marepuana OIIK-9 KontponpHas pabdora,
YpaBHCHUH OdopmiieHre 0TYETOB 110 4 3ageT’ Orser o 5
TOPHOM T
naboparopHbIM paboTam JTabOPATOPHOM paboTe,
KomnoneHt
Hroro 5 CBOEBPEMEHHOCTH
8 OCHOBHBIE MTPUEMBI [IpopaboTka JIEKITMOHHOTO 1 OIIK-6, |Omnpoc Ha 3aHATHSIX,
00paboTKH U Marepuaia OIIK-9  |KonrtponbHas pabora,
IIPE/ICTABIICHUS OQopMITEHTE OTUETOB M0 2 3atéeT, Otuer 1o )
KCIIEPUMEHTATbHBIX TOPHOM T
JKCTICpUMCHTAll nabopaTopHBIM paboTam JTabOpATOPHOM paboTe,
JTAHHBIX Kommonent
Hroro 3 CBOEBPEMEHHOCTH
Hroro 3a cemectp 36
Hroro 36
10. KypcoBas padora
He npenycmorpeno PYII

11. PeiliTuHroBas cucreMa AJISl OHEHKH yCIIEeBA€CMOCTHU CTYACHTOB

11.1. baajbHble OLEHKHU IJIS 3JIeMEHTOB KOHTPOJIS
Tabnuua 11.1 — banbHbie OIIEHKHU A1t 2IEMEHTOB KOHTPOJIS

. N MaxkcuMabHbII
. MaxkcumanbHbIN MaxkcumanbHbIN
DJeMeHThI Yy4eOHOM OaJuT 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuon
JEATEIIbHOCTH mexnay 2KT u Ha CEMECTp
Hauana ceMectpa | Mmexay 1KT u 2KT
KOHEII ceMecTpa
3 cemecTp
Komnonent 2 2 2 6
CBOEBPEMEHHOCTHU
KonTponsHas padota 10 10 10 30
Onpoc Ha 3aHATUSX 4 4 12
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Otuer no 10 8 8 26
UHIMBUIYaIEHOMY

3aJIaHUIO0

OTuet no nabopaTopHOit 12 14 26
pabore

Hroro makcumym 3a 26 36 38 100
nepuos

Hapacratomum nrorom 26 62 100 100

11.2. Ilepecyer 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6aIOB B OIEHKH 32 KOHTPOJILHBIE TOUYKH IPEICTaBIeH B Tabmmue 11.2.
Ta6muma 11. 2 — ITepecueT 6aJIOB B OLIEHKH 32 KOHTPOJIBHBIE TOYKH

bayuibl Ha 1aTy KOHTPOJIBHON TOYKH Ouenka

> 90% ot MakcuManbHON cymMMbl OamioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaabHOUM cyMMBbI 6aiioB Ha gaty KT

4
Ot 60% 1o 69% or makcumasibHOM cymmbl 0aiioB Ha aary KT 3
2

< 60% ot MakcuMasbHOU cyMMBbI 6autoB Ha aaty KT

11.3. IlepecyeTr cymMmMBbI 62/1J10B B TPAAUIIMOHHYIO M MEKIYHAPOIHYIO OLIEHKY
[Tepecuer cymMMbl 0aioB B TPAAMIMOHHYIO M MEXIYHAPOIHYIO OLIEHKY NpeJCTaBlIeH B Tabiuie
11.3.

Ta6nuia 11. 3 — I[TepecueT cyMMBbI 6aJUIOB B TPAJAUIIMOHHYIO U MEKIYHAPOIHYIO OIICHKY
HroroBast cymma 0aliiios,

Onenka (I'OC) YYHUTHIBACT YCTEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85-89 B (odenp xoporiio)

4 (xopo1i1o) (3a4TEHO) 75 - 84 C (xopomo)
70 - 74
6569 D (ynoBneTrBopuUTeEIBbHO)

3 (YyIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (HocpercTaerio)
2 (HeyROBIETBOPHTENLHO) (HE Hwmxe 60 6ammos F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHPOPMANIMOHHOE O0ecnieyeHHe TUCHMILINHBI

12.1. OcHoBHas JuTeparypa
1. VYuebnoe mocobue «lIpuknagnas maHGopMaTukay: nsg cryneHToB mo Hamparienuro 210100
«OJNIeKTpOHUKA W HAHOAMEKTpoHHMKa» U 222900 «HaHOTEXHONOTMH W MHKPOCHUCTEMHAs TEXHHKa» /
3apukoBckass H. B. - 2012. 93 c¢. [OnekrponHsli pecypc] - Pexum  pgoctymna:
http://edu.tusur.ru/publications/4641, cBOOOIHBIN.

12.2. lonoJIHUTEIbHAS JIUTEPATypPa

1. MynpoB A.E. Uucnennsie meroasl misa [IDBM Ha s3pikax belicuk, @opran u I[lackane. —
Tomck: MIT «Packo», 1991. — 207c. (nanuuue B 6ubmuorexke TYCYP - 111 3k3.)

2. AmocoB A.A., Jlyomnckmii FO. A., KonuenoBa H.B. BeruucnutenbHbie METOIBI IJIS
urxeHepos. M.: MO, 2003. — 594 c. (manuuue B 6ubanorexke TYCYP - 20 5k3.)

3. BpramcnurensHbie METOABI : yueOHoe mocooue mist By3oB / B. U. Kpeutos, B. B. bo6xkos, I1.
W. Monacteipubiid. - M. : Hayka, 1976 - . T. 1. - M. : Hayka, 1976. - 302[2] c. (Hanuuue B OuOIHOTEKE
TYCVYP - 16 3k3.)
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4. BeuucautensHbie MeTOnbl : yueOHoe mocobwe / B. U. KpeuioB, B. B. bo6Oxkos, I1. WU.
Mownacteipabiid. - M. : Hayka, 1977 - . T. 2. - M. : Hayka, 1977. - 399[1] c. (manuuue B OuOmmMoTeke
TYCVYP - 15 9k3.)

12.3. Y4eOHO-MeTOAMYECKOE TOCO0HE M IPOrpaMMHOe olecrieueHne
1. VYwuebHo-meronuueckoe mnocodbue «llpuxnagnas wuHbopmatuka»: [ CTygeHTOB 10
HanpasineHutro 210100 «DOnexkrponnka u HaHOwIeKTpoHMKa» U 222900 «HanorexHomornn u
MUKpOCHCTeMHass TexHuka» / 3apukoBckas H. B. - 2012. 103 c. [OnexrponHslii pecypc] - Pexum
nocryna: http://edu.tusur.ru/publications/4644, cBOOOAHBIIA.

12.4. ba3bl 1aHHBIX, HH(POPMALMOHHO CMIPABOYHBIE H MOUCKOBbIE CHCTEMbI
1. He mpexycMOTpPEHBI

13. MartepuajibHO-TEXHUYECKOE o0ecnedeHue TN CIUNINHbI
Jlist peanw3anuu JICKIIMOHHBIX, MPAKTHYECKUX W JaOOPATOPHBIX 3aHATUH HEOOXOTUMBI: KOM-
MBIOTEP C YCTaHOBIGHHBIM mMporpaMMHbIM obOecrieueHuem (MSOffice: Word, Excel, PowerPoint, AB-
CPascal, MathCad 14), npoekTop u dkpaH.

14. ®oHa OLIEHOYHBIX CPEACTB
@®OH/J1 OLIEHOYHBIX CPEACTB NPUBEIEH B MPUIOKEHUH 1.

15. MeToanueckue peKOMEHIAIUM M0 OPTraHU3ALMU U3yYeHHU s TUCIUTITHHbBI
be3 pekomennanmi.
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1. BBenenue

@®onp ouenounsix cpeacts (POC) sBusieTcs NpUIOKEHHEM K pabodeil mporpaMMe AUCHUTUINHBI
(mpakTUKM) U MpeacTaBisgeT co00M COBOKYIMHOCTb KOHTPOJIbHO-U3MEPHUTEIbHBIX MAaTEpUANIOB (THIIOBbIE
3aa4yy (3aaHus), KOHTPOJIbHBIE PA0OTHI, TECTHI U JIP.) ¥ METOJIOB UX MCIIOJIb30BAHUS, IPEIHA3HAUYCHHBIX
JUIS U3MEPEHUs! YPOBHS IOCTUKEHUS CTYAEHTOM YCTaHOBJIEHHBIX PE3Yy/IbTaTOB 00yUYEHHUS.

®OC mno pucuuIUIMHE (TIPAaKTUKE) UCIHOJIb3YeTCs IpU IPOBEJECHUM TEKYILIEro KOHTPOJIS
yCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTECTALUHU CTYIEHTOB.

[TepeyeHpb 3aKpeTIEHHBIX 33 AUCHUIIMHON (IPAKTUKOW) KOMIETEHIIMM ITPUBEIEH B Tabuie 1.
Tabauna 1 — [lepeueHpb 3aKpEIUICHHBIX 33 JUCIUTIIMHON KOMIIETEHIIUN

KOMIIBIOTEPOM, BIIa/IETh METOJAMHU
MH(DOPMAITMOHHBIX TEXHOJIOTHH, COOIONATH
OCHOBHBIE TpeOOBaHUS HHPOPMAITUOHHON
0e30MacHOCTH

Kon DopMyNHUPOBKa KOMIETEHIIUN Oranbl HOpPMUPOBAHUS KOMITETEHITHH
OIIK-6 CIIOCOOHOCTBIO OCYIIECTBIIATH IMOUCK, JlomxeH 3HaTh OCHOBHBIE METO/IBI
XpaHeHue, 00paboTKy U aHanu3 uHpopManuu | MHOOPMAIIMOHHBIX TEXHOIOTHN IS
W3 pa3IMYHbIX UCTOYHUKOB U 0a3 JaHHBIX, 00paboTKH, aHAIM3a U XPaHCHUS
MIPENICTABISITh €¢ B TpeOyeMoM hopmarte ¢ nH(GOPMAITUHN; OCHOBHBIC YUCIICHHBIC
HCIIOJIb30BaHUEM WH()OPMAIIMOHHBIX, METO/IbI, IPUMEHSIEMbBIC ISl PEIICHUS
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHUI MPUKJIAIHBIX 33J1a4, a TAK)KE METOJIbI
[peacTaBieHus NHOOPMAIIUK; OCHOBHEIE
OIIK-9 CIIOCOBHOCTBIO HCIIONB30BATh HABBIKH PaGoTHI ¢ | PH (opmarmm;

MOHATHSA O IMMOIrPCIIHOCTHU U
MPUOTHNKEHHBIX BEIYMCICHHUSX; OCHOBBI
[IPOTpaMMHUPOBAHUA U MOJICITUPOBAHU,
CTaHJapTHBIE IPOrPAMMHBIEC CPEACTBA
KOMITBIOTCPHOTO MOACIIMPOBAHUS,
OCHOBHBIC TIPUHIIAITBI HHOOPMAITHOHHON
0E€30IaCHOCTH. ;

JlomkeH yMeTh MPUMEHSITh
MaTCMaTUICCKUC MCTOAbI 1JIA pCIICHUA
MPaKTUYECKHUX 3a/1a4 KaK IMPU TTOMOIITH
M3BECTHOT'O MPOrPAMMHOT0 00ECIICUEeHHUS,
TaK ¥ MPH ITOMOIIH MTPOTrpamMM
HAaIMMCAaHHBIX CAMOCTOSATEIIBHO,
MIPOU3BOUTH PACUYETHI C TTIOMOIIBIO ITAKeTa
nporpamMmm st MaTCMaTH4CCKUX
BBIYMCIICHHI, 000CHOBAaHHO BHIOMPATH
YHCJICHHBIH METOJI, pa3padaTbiBaTh
QITOPUTM PEIICHUS 3a]1a4H,

JlomxeH BIajeTh METOAaMU
MaTeMaTHYeCKOrO MOJICITUPOBAHUS 1
crioco0aMy UX MPUMEHEHHS TP PEIICHUN
MPUKJIAIHBIX 33]1a4, OCHOBAMU
nporpaMmmMupoOBaHus YUCIICHHBIX MECTOOOB,
HaBBIKaMH 3aIUTHI HH()OpMAITUH.

OOmme XapaKTepUCTHKU TTOKa3aTeNiel M KPUTEpUEB
NPUBEACHBI B TabiHIIe 2.
Tabnuua 2 — O0umMe XxapakTepUCTUKH ITOKa3aTeNei U KpUTEPHEB OLICHUBAHMS KOMITETSHIIMH IO STaram

OLICHMBAHUS KOMIIETCHIIMM Ha BCeX ATarax

Iloka3zarenu u
KpUTEPUHN

3HaTh

VYMmeTn

Bnanerts

OTnHM4HO (BBICOKHI
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHUECKUMHU
3HAaHUSIMHM B IIpezenax

OO6nagaer Auana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTUSA

KonTponupyer padory,
IIPOBOJIUT OLIEHKY,
COBEpILICHCTBYET JEHCTBUS

n3y4aeMoil obnacTu ¢ TBOPYECKHUX PEIICHUN, paboThI
IIOHMMAaHHUEM I'PaHUI] abcTparupoBaHus
MIPUMEHUMOCTHU pobaem
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2 Peaau3anusa KOMIETEHIINI

2.1 Komnerennusa OIIK-6

OIIK-6: cnocoOHOCTBIO OCYLIECTBISATh MOUCK, XpaHEHUE, 00paboTKy M aHalu3 WHPOpPMALUHU U3
pa3IMYHbIX MCTOYHUKOB M 0a3 JaHHBIX, NPEICTaBIATh e€e B TpeOyeMoM (opmare ¢ HCHOIb30BaHUEM
UH(POPMAITMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOIOTHUH.

Jis hopMHpOBaHUS KOMIIETEHIIMHM HEOOXOIUMO OCYILECTBUTH Psijl ITANOB. DTaIlbl HYOPMUPOBAHUSA
KOMIICTCHIIMHU, IPUMCHACMBIC [JIsI 3TOI'0 BHUBI 3aHATHN U HCIIOJIB3YCMBIC CpCACTBA OLCHHBAHUA
HpeACTaBlIeHbl B Tabnuue 3.
Tabnuma 3 — Jtansl GOpMUPOBaHUS KOMIIETCHIINH U UCTIOIb3yEeMbIE CPEICTBA OIICHUBAHUS

Xoporo (6a30Be1ii | 3HaeT (akTel, npuHIMIGL, |OONagaeT auana3oHoM beper oTBETCTBEHHOCTH 32
YPOBEHB) IpOIIeCChI, 00IIne MPAaKTUYECKUX YMEHHH, 3aBepIleHHE 3a71a4 B
TIOHSTHS B ITpEJIeiax TpeOyeMbIX Ul PEUICHUST | UCCIICIOBAHMUH,
U3y4aeMoii obimactu OTIpeIeNIEHHBIX MPOOJIEM B | IPUCTIOCAOIMBACT CBOE
00JIaCTH UCCIICIOBAHUS MOBEJICHUE K
00CTOSITEIhCTBAM B
peleHn: pooIeM
VYnoenerBoputenbH | Obnagaer 6a30BEIMU Oo6mnagaeT OCHOBHBIMHU Pabotaer npu npsimom
0 (TTOpOTrOBBIN 00IIMMU 3HAHUSAMU YMEHUSAMH, TPEOYEMBbIMH | HAOTIOICHUH
YPOBEHB) JUISL BBITTOJTHEHUSI IPOCTHIX
3aaq

XpaHeHus: HHPOpMAIH;
OCHOBHBIC YHCIICHHBIC
METO/Ibl, IPUMEHSIEMBbIE
JUISL pEILICHUS TIPUKJIATHBIX
3aj1a4, a TAKKe METOJIbI
HpEICTaBICHUS
nH(pOPMALIUU; OCHOBHBIE
HOHSTHS O TIOTPELIHOCTH
U TIPUOTMKEHHBIX
BBIYHCIICHHSIX

IIPY TIOMOIIM U3BECTHOTO
IPOTPaAaMMHOTO
o0ecreyeHus1, Tak U Ipu
TIOMOIIY IPOTPaMM
HaIMCaHHBIX
CaMOCTOSITEITBHO,
NPEACTaBIATh
o0paboTaHHYIO
UHPOPMALUIO B
TpeOyeMOM BUJIE;

CocraB 3HaTh YmeThb Bnanets
Conepxanue OCHOBHBIE METOJIbI MIPUMEHSTH METOJIaMU PEIICHUS
3TarnoB UHGOPMAITMOHHBIX MaTeMaTU4YeCKUue MEeTONbl | AuddepeHInaIbHbIX

TEXHOJIOTUH JJIs1 IUISL peLEHUs YpPaBHEHUH U CUCTEM C
00paboTKH, aHaIn3a u MPAKTUYECKUX 33/1a4 KaK | HCIIOJIb30BaHUEM

npeoOpaszoBanus Jlamnaca,
ONITUMH3AIIMOHHBIX 337124
Uit QYHKITUU OTHOU |
HECKOJIBKHX TIEPEMCHHBIX,
METOAAMU JTUCKPETHOM
MaTeMaTuKH U
(YHKIMOHAIBHOTO
aHaJM3a; METOAAMHU
MH(POPMALTMOHHBIX
TEXHOJIOTH, METOJIAaMH
paboThI ¢
BBIYUCIIUTEIILHON
TEXHUKOHU U
IPOTrPaMMHBIM
obecriedeHreM

Bunwl 3agstuin

* HHTepaKkTUBHbBIC
MPaKTUYECKUE 3aHATHUS,
* lHTepakTUBHBIE
JIEKIINY;

* IIpakTnueckue
3AHATUS;

o Jlexnuwm;

* CamocrodTrenbHas
pabora;

* HHTepakTUBHBIE
IIPAKTHUYECKUE 3aHSTHS;
* HHrepakTuBHBIC
nabopaTopHbIe 3aHATHUS;
* IIpakruueckue
3AHATHS;

» JlaGopaTopHbie
3aHATHUS;

* CamocTrosiTenbHas
pabora;

* HHTepakTuBHBIE
MpPaKTUYECKHUE 3aHATHUS,
* HHurepakTuBHBIC
nabopaTopHbIE 3aHATHUS;
» JlaGopatopHbie
3aHSTHS,

* CamocrosTenbHast
pabora;

Hcnonb3yembie

* KounrponsHas pabora;

» KourponbHas pabora;

¢ OTuert o
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CcpeacTBa
OLICHHWBaHUA

* Oruer 1o
naboparopHoii paboTe;
* Oruer 1o
WHANBUAYAIEHOMY
3aJJaHHIO;

* Ompoc Ha 3aHATHSIX;
* 3auer;

* Ortuer no
naboparopHoii pabote;
* Ortuer no
WHANBUIYAIbHOMY
3aJJaHHIO;

* Omnpoc Ha 3aHATHSIX;
* 3auer;

nabopaTopHO# pabore;
* Oruer no
VH/IMBUTYATEHOMY
3a/1aHuIo;

¢ 3ayer;

@opMynUpOBKa IIOKA3aTeaed M KPUTEPUEB OLICHUBAHUS JAHHOW KOMIICTCHLUU IIPUBEICHA B

Tabnune 4.
Tabnuma 4 — [Tokazarenu u KpUTEPUH OIICHUBAHUS KOMITIETEHIIMU Ha dTanax

Cocras 3Harhb Ymetb Bnanerts
OraHo * 0COOCHHOCTH * 000CHOBaHHO BBIOPATH

(BBICOKUIT YPOBEHbD)

MaTeMaTu4eCKIX
BBIYMCIICHHI,
peanuzyembix Ha OBM;

* METOJIbI MPUOIKEHHS
bynxumu;

* MareMaTu4ecKyro
TeopHro 00pabOTKH
HKCTIEPUMEHTA;

* METOIIBI U aJITOPUTMBI
MPUOIKEHHOTO
UHTETPUPOBAHUS U
nudhepeHIIMPOBAHMS;

* OCHOBHBIC TIOHSTHS O
MOTPEIIHOCTH U
PHOITIKECHHBIX
BBIUHCIICHUSIX;

* BBIYUCIIUTEIbHbIC
CXEMBI ¥ aJITOPUTMEI
pereHust 0ObIKHOBEHHBIX
nuddepeHanIbHbIX
YPaBHEHUU;

YUCJIEHHBIA METO/;

* pa3paboTarh aIrOPUTM
pellIeHus TOCTaBIEHHOM
3aJ1auu;

* pelarh NPHUKIaIHbIE
3aJ]a4u C TIOMOIIBI0
CHEINAIbHOTO
POrPaMMHOTO
obecneuenus (MathCad,
MS Excel, Pascal ABC) ¢
1IEJIbI0 00pabOTKH U
aHaym3a nHopMaIuu, a
TaK)Xe YMETh
MIPEJCTABIISIT
00paboTaHHYIO
UHPOPMAIUIO B
Tpedbyemom (opmare;

* TPAKTHYECKUMHU
HaBBIKaMU pabOTHI HA
KOMIIBIOTEPE, B CETH
UHTEPHET,
CaMOCTOSITEIILHO
BBITOJTHSET 00pabOTKy 1
aHaJM3 UHPOPMAIUH C
HOMOIIBIO
IPOTPaMMHOTO
obecrieyeHus
obecneuenus (MathCad,
MS Excel, Pascal
ABC); ;

Xoporto (6a30BbIi
YPOBEHD)

* TEOpETHUYECKHE
OCHOBBI YHCJIEHHBIX
METOJIOB, YCTPONYMBOCTh
U CIIOKHOCTh aJITOPUTMA;
* METOIIBI U aJITOPUTMBI
MPUOIKEHHOTO
UHTETPUPOBAHUS U
nudhepeHIMPOBaHMS;
BBIYUCIIUTEIILHBIE CXEMBI
U aJITOPUTMBI pEIIEHUS
OOBIKHOBEHHBIX
muddepeHIanTbHBIX
YPaBHEHUM;

* OCHOBHBIC TIOHSTHS O
HOTPEIIHOCTH U
IpUOIHKEHHBIX
BBIUUCIICHUSIX,
MaTeMaTu4ecKyro
TEOpHI0 00paboTKH
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* pemiarh NPHUKIAIHbIC
3a71a49¥ C TIOMOIIBIO
CHEeHAIBHOTO
IPOTPaAaMMHOTO
obecrieuenus (MathCad,
MS Excel, Pascal ABC) ¢
1EJIbI0 00padOTKU U
aHanu3a uHdopMaIyu, a
TaKXKe YMETh
NPEACTaBISTh
00paboTaHHyIO
uHbOpMAIHUIO B
Tpedyemom Qopmare;

* TMPAKTHYCCKUMH
HaBBIKAMU paOOTHI HA
KOMIIBIOTEPE, B CETH
WUHTEPHET, BBIITOJHSICT
00paboTKy 1 aHAIH3
uHbOpMaIIH C
HIOMOIITHIO
IPOTPaMMHOTO
oOecreueHneM
obecmneuenus (MathCad,
MS Excel) ox
PYKOBOJICTBOM;;
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OKCIICPUMCHTA,

VYoBneTBOPUTEIBLH
0 (ITOpPOTrOBBIN
YPOBEHD)

* UMEET MPeICTABICHHUE
00 MeTomax u
anropuTMax
MPUOTNKEHHOTO
UHTETPUPOBAHUS U
nuddepeHpoBaHus;
* OCHOBHBIC TIOHSTHS O
MOTPEITHOCTH U
MPUOTMKEHHBIX
BBIYHCIICHHSIX,
MaTreMaTu4ecKyro
TEOpHI0 00pabOTKH ;

* IPUMEHSATH
IIPOrpamMMmBbl,
peanusyronme
YHUCJICHHBIE METO/JIbI;

* pemark NpOCThIC
IIPUKJIAIHBIE 3a]1a41
(olleHKa MOTPEUTHOCTH,
pelIEeHHE HETMHENHBIX
YpaBHEHUH,
UHTETPUPOBAHUE).;

* MPAKTHYECKUMH
HaBBIKaMU pabOTHI HA
KOMITBIOTEpPE, B CETH
WUHTEPHET, OCHOBAMH
BJIJICHUS IPOTPAMMHOTO
npoaykra MS Excel;

2.2 Komnerennusa OIIK-9
OIIK-9: crocoOHOCTBPIO HCTOJIB30BaTh HABBIKM PabOTHl C KOMIIBIOTEPOM, BJIAJETh METOIAMH
WH(GOPMAITMOHHBIX TEXHOJIOTUH, COOJIOIAaTh OCHOBHBIE TPEOOBaHUS MHPOPMAIIMOHHOW 0€30TTaCHOCTH.
st hopMupoBaHUST KOMIIETCHITUMH HEOOXOIMMO OCYIIECTBUTH PsII ATAINOB. DTarbl (HOPMHPOBAHUS
KOMIIETCHIIUM, NPUMEHSEMbIE JI 3TOT0 BUJbI 3aHATHUM M UCIHOJb3yEeMbIE CpPEJICTBAa OLCHUBAHUS
MIPE/ICTABIICHBI B TAOIUIIEC 5.
Tabmuma 5 — Jtansl GOpMUPOBaHUS KOMIIETCHIINH U UCTIOIb3yEeMbIE CPEICTBA OIICHUBAHUS

TEXHOJIOTHU IS
00paboTKH, aHaNIU3a U
XpaHeHUs HHHOPMaITUH

MCTOIBbI,

CocraB 3HaTh YMmeTh Bnagets

Conepxanue OCHOBBI MIPOU3BOUTH PACYETHI C | HABBIKAMU

JTaroB IpOTrpaMMHUPOBAHUS U MOMOIIBIO TTaKeTa IPOTPaMMUPOBAHMUS,
MOJICTTUPOBAHUS; poTpamMMm Jist COBPEMEHHBIMU METOJIAMH
CTaHJapTHbIE MaTeMaTH4eCKIX 00paboTKH, aHAIN3a U
NPOTpaMMHBIC CPEICTBA | BBIYHCIICHHUH, CHHTE3a (PU3NIECKOM
KOMITBIOTEPHOTO 00OCHOBAHHO BBIOMpATh | MH(OpPMAIINU TTyTEM
MOJICTTUPOBAHUS; YHCJICHHBIH METO]I, MPUMEHEHHST HAaBBIKOB
OCHOBHBIE TIPUHIIUITBI pa3pabareIBaTh aNTOPUTM | IPOTPAMMHUPOBAHUS U
UH(POPMAITUOHHON peleHus 3a1a4H; HABBIKOB MOJICITUPOBAHHS
0€301MacHOCTH, OCHOBHBIE | pa3padaTbIBaTh (U3HYECKUX SBICHUN;
METOJIBI IPOTPaMMBl, HaBBIKAMU 3aIUTHI
UH(POPMAITMOHHBIX peanu3yonue YUCIeHHbIE | HHPOPMaIIuu

Bunwl 3agstuin

* lHTepakTUBHBIE
MIPaKTUYECKUE 3aHATHUS;
* lHTepakTUBHBIE
JEKIINH;

* [IpakTuueckue
3aHSTHS;

o Jlexnuwm;

* CamocrodATenbHas
pabora;

* HHrepakTuBHBIC
MIPAKTHUYECKHE 3aHSITHS,
* HHrepakTuBHBIC
nabopaTopHbIe 3aHATHUS;
* IlpakTuueckue
3aHATHUS;

» JlaGopaTopHbie
3aHATHUS;

* CamocTrosiTenbHas
pabora;

* HHurepakTuBHBIC
MIPaKTUYECKHE 3aHATHUS;
* HHurepakTuBHBIC
nabopaTopHbIE 3aHATHUS;
» JlaGopaTtopHbie
3aHSTHS,

* CamocrodTenbHas
pabora;

Hcnonb3yembie
CpeacTBa
OLICHUBaHUS

* KonrtponpHas pabora;
* Otyert no
nmabopaTopHoOii pabore;

* Oruer 1o
WHANBUAYAIEHOMY
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* KoHTposibHas paboTa;
e Otuer no
nmabopaTopHoii pabore;

* Ortuyer no
WHANBUIYAIbHOMY

* Oruer 1o
nabopaTopHOU pabore;
* Oruer 1o
VH/IMBUIYaIbHOMY
3aJIaHuIo;
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3a/1aHUIO;
* Ompoc Ha 3aHATHUSAX;
e 3ayer;

3a/1aHUIO;
* Omnpoc Ha 3aHATHUSX;
* 3auer;

e 3ayer;

@opMyITUpOBKA MOKa3aTeled W KPUTEPUEB OLICHUBAHMS JaHHOW KOMIIETCHIIMM TPUBEICHA B

Tabnure 6.
Tabauma 6 — [Tokazarenan M KpUTEPUH OIEHWBAaHMsI KOMIIETEHIIMY Ha dTanax

CocTasn 3HaTh YMmeTh Bnanets
Orar4no * MPOU3BOAUTH PACUETHl | ® HABBIKAMU

(BBICOKHI YPOBEHB)

* OCHOBHBIC IPUHIIUIIBI
nH(OpPMAITMOHHON
0e30macHOCTH
(BO3MOYKHOCTH 3aIIUTHI
uHpopmaruu B MS
Excel), ocHoBHBIE
METOIBI
nH()OPMAITMOHHBIX
TEXHOJIOTHUH Ij1g
00paboTKu, aHaIM3a U
XpaHeHHUs WHPOPMALIUU:
pelIeHne HETMHENHBIX
YPaBHEHUM, METO/BI
pEeIIeHUs] CUCTEM
JIMHEWHBIX
anreOpanvecKux
YPAaBHEHUH, YUCIICHHOE
UHTETPUPOBAHHUE ;

* OCHOBBI
POrPaMMHUPOBAHUS U
MOJICTTMPOBAHUS,;

* CTaHJapTHBIC
IIpOrpaMMHBIE CpPE/ICTBA

C TIOMOIIIBIO MaKeTa
porpamm st
MaTeMaTHYECKUX
BBIYUCIICHUH,
000CHOBaHHO BHIOMPATH
YHUCJICHHBIM METO/I,
paspabarbiBaTh aITOPUTM
pelIeHuUs 3a/1auu;
pa3zpabaThIBaTh
IPOTPaMMBI,
peanusyromnme
YHCIICHHBIC METOBI;;

pOrpaMMHPOBAHNS;
COBPEMEHHBIMU
MeTo/IaMu 00pabOTKH,
aHanu3a U CUHTE3a
bu3nIecKon
UH(POPMAIUH ITyTEM
IPUMEHEHHS HaBBIKOB
IpOTrpaMMHUPOBAHUS U
HaBBIKOB MOJICTTHPOBAHUS
(GU3NUECKUX SIBICHHIA;
HaBBIKAMH 3aIUTHI
UH(pOpMaIH;

KOMITBIOTEPHOTO
MOJICTTUPOBAHUS,;
Xopomio (0a30BBIA | ¢ OCHOBBI * IPHUMEHSITh * MeToxaMu
YPOBEHB) MIPOrpaMMHUPOBAHUS U BBIUHCIUTEIHHYIO MH(GOPMAITMOHHBIX
MOJICITUPOBAHHSI,; TEXHUKY U TEXHOJIOTUH, METOIaMHU
® OCHOBHBIC METOABI CIICIHAIM3UPOBAHHOC 3allIUThL I/IH(bOpMaI_[I/II/I,
UH(OPMALIMOHHEIX IPOrpaMMHOE MeToAaMu paboThI C
TEXHOJOTUH IS obecnieuenue (MS Excel, | BerunciauTenbHON
00paboTKH, aHAIN3a U MathCad) mns TEXHUKOU U
XpaHeHus uH(GopMaIMy; | MaTeMaTHYECKUX IPOrpaMMHBIM
* OCHOBHBIC [IPHHLIHIIBI BBIYMCIICHMI; obecneuenuem (MS
UH(POPMAITIOHHON * HCIIONb30BATh Excel, MathCad);
0€301acHOCTH; BozmoxkHocTH MS Excel
JUTSI 3QIUATHI
uHbopmaIuy;
VYIIOBIIETBOPUTENBH | * OCHOBBI * MOXET IIPOU3BOJIUTH * METOJaMH
0 (IIOpOroBeIi MIPOrpaMMHUPOBAHUS U pacueTsl ¢ TOMOIIIBIO MH(GOPMAITMOHHBIX
YPOBEHB) MOJICITUPOBAHUSI,; CHEIUAIN3UPOBAHHOTO TEXHOJIOTHIA;
* OCHOBHBIC IIPUHITUIIBI | MPOTPAMMHOTO
UH(OPMAIIMOHHOM obecneuenus (MS Excel,
0€301macHOCTH; MathCad) ;
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3 TunoBbie KOHTPOJILHBbIE 32 IaHUS
Jlnst peanuzanuyl BBIMIETIEPEUNCICHHBIX 3a/1a4 OOyYEHHsI MCTIONB3YIOTCS THUIIOBBIC KOHTPOJIBHBIC
3a/laHusl WM WHBIE MaTepuaibl, HEOOXOMUMBIC IJIsi OLIEHKH 3HAHWH, YMCHHIA, HABBIKOB U (WMJIU) OTMBITA
NEATeTLHOCTH, XapaKTepU3YIOMUX JTanbl (OPMHUPOBAHUS KOMIETEHIIMA B TIPOLIECCE OCBOCHUS
o0pa3oBareIbHON MPOrPaMMBI, B CIEIYIOIIEM COCTaBE.

3.1 3auér

— 1. YUncneHHoe MHTErpUpOBAaHUE: ONMCAaHUE M CpaBHEHHE METOJoB; 2. YucIeHHOe pelieHue
YpaBHEHMIA: ONMCAaHUE U CpaBHEHHE MeTO/10B; 3. UucienHoe quddepeHupoBaHue: OnucaHue MeTona; 4.
ArnmpokcuManusi: METOoJl HaUMEHbIIUX KBajaparoB; 5. HaxoxpeHue ompenenutens MaTpHULbl METOIOM
I'aycca; 6. Pemenne CJIAY meronom laycca; 7. Haxoxxaenue obparHoi MaTpullsl MeTosoM ['aycca; 8.
Pemenne CJIAY meronamu 3eiinens u SAxodu; 9. CpaBHenue meronoB 3eiaens u [aycca ans pemieHus
CJIAY; 10. Metoas! unrepnionsiuy; 11. MaTepnonanus TuHEHHBIM U apaOoIMyecKuM cIjiaiHoM ; 12.
[TonuHoMuanbHas uHTepnoisiuusg noauHoMamu Jlarpamxka u Hbrotona; 13. Mertonsl pemieHus
TuddepeHInaIbHbIX ypaBHEHUN

3.2 TeMbl HHAUBUAYAJIBHBIX 321aHUI
— Peanuzanus MeTona HaMMEHBIIIUX KBAPATOB
— Haxoxnaenue oOpaTHON MaTpHIIbI

3.3 TeMbl OIPOCOB HA 3AHATHAX

— OCHOBHbBIE JTanbl PEHICHUS HWHXEHEpHOM 3anaud. Mcrounuku mnorpemHocted. llonsTue
NpUOIMKEHHOT0 yrciia. AOCOTIOTHAS M OTHOCUTEIbHAS TOTPELTHOCTH.

— Meronpl HaxoxkJeHUs1 KOpHEH: mepebopa, AuxoToMuu, HpioTOHA, XOpi, KOMOMHHUPOBAHHBIM.
OO0ycnoBiaeHHOCTh MeTo/1a utepanuii 1 Hptorona. UyBCTBUTEIBHOCTH K MOTPEITHOCTSIM.

— IIpsimbie metonsl pemenust CJIAY: meron [Maycca. Utepannonnsie meronsl pemenus CJIAY:
Meton Sxoou, metox 3eriaens. CXonMMOCTh HTEPAMOHHBIX MeToI0B perreHust CJIAY.

— MHWurepnomsanus. [lonnHOMUanbHass MHTEpHONALMS, MOJIUHOM Jlarpanxka, nmoimuHoM HeroToHa.
CrutaiiH UHTEPIOJISALNS: JTUHEHHBIN, MapadOINIeCKHi U KyOMUeCKUH CIUTAMHBI. ATIITPOKCHMAITHS: METOJT
HauMEHBIIINX KBaJPaToOB.

— TIlpocreiimme (opmynbl ynciaeHHOTo MU QepeHpoBaHus. Beuucienne nepBoii U BTOPOH
npou3BoaHou. [lorpemnocTu.

— Ilonsatue o kBagparypHbix popmynax. @opmynsl Tpaneuuid, Cumncona. Meron Mounre-Kapio.
[Torpemnoctu

— Meron Diinepa i yMciIeHHOro pemeHus audgepeHnuanbHbix ypaBHeHuil. Meton Pywre-
Kytra, cxemsl 1,2, 3 1 4 HOpsAIKOB TOYHOCTH.

— l3ydyeHue mpeaMETHbIX obOnmacTeil s NPUKIAAHBIX — HMCCIEJOBaHUN Ha  OCHOBE
MaTeMaTH4YeCKOr0 aHallh3a, YPaBHEHHM B YaCTHBIX NPOM3BOIHBIX U JPYrux (yHIaMEHTalIbHBIX U
OPUKIAJHBIX JAUCHUIUIMH. MccnenoBaHue CyIIHOCTH TPUKIAJHOIO HCCIENOBaHUSA U pa3pabOTKH
MareMaTudeckux Mojeneid. OBlajieHMe HaBbIKAMHU IMPAKTUYECKOIO IMPOrpaMMHPOBAHMSI YHCIIEHHBIX
MeTonoB. IIprMeHeHne HayKOEMKUX TEXHOJIOTMH M IAKETOB NPHUKIAJHBIX MPOrpaMM Ul pPELICHUS
NPUKIATHBIX 33734 B 0o0nacTu (pU3MKU, XUMUHU U JIp. obOnacteld. M3ydeHne cnoco0OB MaTeMaTH4eCcKON
00pabOTKH SKCIIEPUMEHTANIBHBIX JJAHHBIX: HHTEPIIOIUPOBAHUE U alllIPOKCUMAaIUs GYHKLUH.

3.4 TeMbl KOHTPOJBbHBIX PadoT
— MerTobl UNCIEHHOTO UHTETPUPOBAHMS U PEILICHUs YPABHEHUN
— MeTo/bl YUCIIEHHOTO PEIICHHs CUCTEM alreOpandecKuX ypaBHEHHNA
— Mertonbl UHTEPHOIAINH

3.5 Tembl 1a00paTOPHBIX padoT
— IlpubnmxeHHoe peleHne HeMHEHHBIX ypaBHEHUN
— UYucneHHbIE METO/Ibl PEIICHUS CUCTEM JIMHEHHBIX anre0Opanuecknux ypaBHEHUN
— [lpubnmwxenne GyHKIMIA
— Yucnennoe nuddepeHupoBanne
— YucneHHOE HHTETPUPOBAHUE
— Pemenue quddepeHunanbHbIX ypaBHEHHM
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— OCHOBHBIC IIPUEMBL O6pa60TKI/I " IPEACTABIICHUA SKCIICPUMEHTAJIBHBIX TaHHBIX

4 MeTonuuecKkHe MaTepHabl
Jlnst obecriedeHus mporecca 00ydeHHs U PeIIeHHs 33/1ad 00yYCHUs MCIIONIBb3YIOTCS CICIYIOIIIe
MaTrepualIbl:
— METOIWYECKUE MATEPHUAIIbl, OIPEACIAIONINE IPOLEAYpPbl OLCHUBAaHUSA 3HAHUN, YMEHUH,
HABBIKOB W (WJIM) ONbITAa JAEATEIBHOCTH, XapaKTEPU3YIOIIUX OJTarbl (OPMUPOBaHHS KOMIICTEHIIU,
coracHo 1. 12 paboueii mporpamMmel.

4.1. OcHoBHas JUTEpPaTYypa
1. VYuebnoe nocobue «llpuknannas unpopmaruka»: s ctyaentoB no HampasieHuto 210100
«DNEeKTpOHUKA W HaHOAIEKTpoHUKa» W 222900 «HaHOTEXHONTOTMHM M MHUKPOCHUCTEMHAS TEXHHKA» /
3apukoBckas H. B. - 2012, 93 c¢. [OnexrponHslii pecypc] - Pexum  goctyna:
http://edu.tusur.ru/publications/4641, cBOOOTHBIH.

4.2. JlonosHUTEIbHAS JJUTEpaTypa

1. Mynpo A.E. Hucnennsie meronsl ana [I9BM na sa3eikax belicuk, ®opran u Ilackans. —
Tomck: MIT «Packo», 1991. — 207¢. (manuuue B 6nbmmoreke TYCYP - 111 3k3.)

2. AmocoB A.A., Hyb6unckuii 0. A., KonuenoBa H.B. BrrumciautensHbie MeTOIbI AJs
uHxeHepos. M.: MOU, 2003. — 594 c. (nanuuue B 6ubnuorexke TYCYP - 20 3k3.)

3. BrluucnurenbHble METOIBI : yueOHOE mocobue as By3oB / B. M. Kpeinos, B. B. bo6kos, I1.
H. Monacteipusiil. - M. : Hayka, 1976 - . T. 1. - M. : Hayka, 1976. - 302[2] c. (Hannuue B OMOnIHOTEKE
TYCVYP - 16 5k3.)

4. BerauciaurensHbie MeTonbl : yueOHoe mocobwe / B. WM. Kpeutos, B. B. bo6Okos, I1. U.
Momnacteipubiid. - M. : Hayka, 1977 - . T. 2. - M. : Hayka, 1977. - 399[1] c. (nanuume B Oubnuoreke
TYCVYP - 15 3k3.)

4.3. YueOHO-MeTOAMYECKOE TOCO0HE ¥ MPOrpaMMHoOe o0ecredeHue
1. VYuebHo-meroamueckoe mnocobue «llpukmagnas wuHbopmarukay: s CTYIEHTOB IO
Hanpasiieauto 210100 «DOnexkrpoHuka © HaHOPNEKTpoHHKa»y U 222900 «HanoTtexHonmoruum u
MHUKpOCUCTeMHasi TexHuka» / 3apukoBckas H. B. - 2012. 103 c. [DnektponHHslii pecypc] - Pexum
noctyma: http://edu.tusur.ru/publications/4644, cBOOOTHBIA.

4.4. ba3pl JaHHBIX, HH(OPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. He mpexycMOTpPEHBI
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