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7 Bcero (6e3 3x3amenHa) 72 72 4acoB
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
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
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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 «[lpuknannas undopmaruka» (b1.B./IB.2.1) otHocutcs 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
3auetnblie Equnniel Tpynoemkoctu 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.
Hroro 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 + + + + + n "
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
CornacosaHa Ha noptane Ne 3977




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
Jis  peanu3arnivi  JISKIIMOHHBIX, TPAKTUYCCKUX H JTAOOPATOPHBIX 3aHATUH HEOOXOIMMBI:
KOMITBIOTEP C YCTAHOBJICHHBIM ITporpaMMHbIM obecnieuenneM (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

XpaHeHue, 00paboTKy ¥ aHaIn3 HHPOPMAITUN
U3 pa3JIMYHbIX HCTOYHUKOB 1 63.3 JaHHBIX,
MIPEICTABIATH €€ B TpeOyeMoM dopmare ¢
UCTIOJIb30BaHNEM WH(POPMALIMOHHBIX,
KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUI

Kon DopMyNHUPOBKa KOMIETEHIIUN Oranbl HOpPMUPOBAHUS KOMITETEHITHH

OIIK-9 CIOCOOHOCTHIO MCIOJIb30BaTh HABBIKK Pa0OTHI C | [{oKeH 3HaTh OCHOBHBIC METO/IbI
KOMIIBIOTEPOM, BIAJETh METOAAMHU WH(GOPMAITMOHHBIX TEXHOIOTUN IS
MH(DOPMAITMOHHBIX TEXHOJIOTHH, COOIOIATH 00paboTKH, aHAIM3a U XPaHCHUS
OCHOBHEBIE TpeOOBaHUs WH(OPMAITMOHHOMN nH(GOPMAITUHN; OCHOBHBIC YUCIICHHBIC
0€30I1aCHOCTH METO/IbI, IPUMEHSIEMbBIC ISl PEIICHUS

MIPUKJIAIHBIX 3a7a4, a TAKKE METOIbI
OIIK-6 CIIOCOOHOCTBIO OCYIIECTBIATh MMOUCK, b a Aad, A

MpeACTaBICHUsS] HHPOPMAIIUK; OCHOBHBIE
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 3alIUTHl 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-9
OIIK-9: crmocoOHOCTBIO HCHONB30BaTh HABBIKM PabOTHI C KOMIBIOTEPOM, BIAJETh METOAAMHU
MH(QOPMALMOHHBIX TEXHOJOTHH, COOMI0IaTh OCHOBHBIE TPeOOBaHHs HH(POPMALIMOHHON O€3011aCHOCTH.
st hopMHUpOBaHUS KOMIIETCHIIMKA HEOOXOIUMO OCYILIECTBUTH Psijl ATANOB. DTarbl HOPMUPOBAHUS
KOMIIETEHI[UM, HPUMEHSeMbIe JUIsI 3TOr0 BHJbl 3aHATUM M HUCIOJIb3yeMble CPEICTBA OLIEHUBAHMS
NpeACTaBIeHbI B Tabnuie 3.
Tabnuna 3 — Dtansl GopMUpOBaHUS KOMIETEHIMH U HCIIOIb3yEeMble CPEACTBA OLEHUBAHUS

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

TEXHOJIOTHUU I
00paboTKu, aHaIn3a u
XpaHeHUs HHPOPMaIUH

METOIBI,

Cocrtasn 3HaTh YMeTh Bnanets

Coneprxanue OCHOBBI MIPOU3BOAUTDH PACU€Thl C | HABBIKAMU

JTarnoB MPOrPaMMHUPOBAHUS U MTOMOIIBIO TTAKETA MPOrPaMMHUPOBAHUS;
MOJICJIUPOBAHUS, IporpaMm AJist COBPEMEHHBIMU METOAAMHU
CTaH/IapTHHIE MaTeMaTU4eCKUX 00paboTKH, aHaIM3a U
IpOrpaMMHBIE CPEJICTBA | BBIUMCIICHU, cUHTEe3a pU3NYECKOn
KOMITbIOTEPHOTO 00OCHOBAHHO BBIOMpATh | MH(OpMALINU TTyTEM
MOJICJIUPOBAHUS; YHCIICHHBIH METO]I, MIPUMEHEHHUS HaBbIKOB
OCHOBHBIE PUHITUIIBI pa3pabaTsiBaTh AITOPUTM | IPOTPAMMUPOBAHUS U
UHGOPMAIMOHHOM pelIeHus 3a/1auu; HABBIKOB MOJICIUPOBAHUS
0€301MacHOCTH, OCHOBHBIC | pa3padaThIBaTh (U3HYECKUX SBICHUN;
METO/IbI IPOrPaMMBl, HABbIKaMU 3aIIUThI
MH(OPMAITMOHHBIX peanu3yrolue YuCIeHHbIe | nHDOopMaIuu

Bunwl 3ansatui

* HnTepakTuBHBIE
MIPaKTUYECKUE 3aHATHUS;
* lHTepakTUBHbBIC
JICKIINH;

* [Ipaktuueckue
3aHATHUSA,

e Jlexnum;

* CamocTrodATenpHas
pabora;

* HMHrepakTuBHBIC
MPAKTHUYECKHE 3aHSITHS,
* HHTepakTUBHBIE
nabopaTopHbIC 3aHATHUS;
* IlpakTuueckue
3aHATHUS,

» JlabopaTtopHbie
3aHATHUSA,

* CamocTrosiTenbHast
pabora;

* HurepakTuBHBIC
NPAKTHYECKHUE 3aHSTHS,
* HHTepakTuBHbBIC
nabopaTOpHBIC 3aHATHUS;
» JlaGopaTtopHbie
3aHSITHS,

* CamocrosTenbHast
pabora;

Hcnonb3yembie
CpencTBa
OIICHUBAHUS

* KoutponpHas pabora;
* Oruer 1o
nmabopaTopHO# pabore;

* Oruer 1o
WHINBUIYAIbEHOMY

» KonrponbHas pabora;
* Ortuer no
nabopaTopHOU pabore;

* Ortuer no
WHAUBUIYaJILHOMY

* Oruer 1o
nabopaTopHoi pabore;
* Otyer no
VH/IMBUTYAILHOMY
3a/1aHuIo;
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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

Taonure 4.
Tabnuna 4 — [lokazarenan ¥ KpUTEPUH OIEHWBAaHMsI KOMIIETEHIIMY Ha dTanax

CocTasn 3HaTh YMmeTh Bnanets
OtnnyHo * 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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2.2 Komnerennus OIIK-6

OIIK-6: cnocoOHOCTBIO OCYIIECTBIATh MOUCK, XpaHEHHE, 00pabOTKy M aHaln3 MHPOPMAIMH U3
pa3IMYHBIX MCTOYHUKOB M 0a3 JaHHBIX, MPEICTaBIATH ee B TpeOyemMoMm (opmare ¢ HCHOIb30BaHUEM
MH(GOPMAITMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHUH.

st hopMHpOBaHUS KOMIIETCHIIMKA HEOOXOIUMO OCYILECTBUTH Psijl ATANOB. DTaIbl YOPMUPOBAHUS
KOMIIETEHIIMH, TMPUMEHSeMble Ui STOTO BUIbBl 3aHATHM M HCIOIB3YEMbIE CpPEICTBA OLECHUBAHUS
MPECTaBJICHEI B TAOIHIIE 5.
Tabnuua 5 — 3tansl GopMUPOBaHUS KOMIETEHIIMH U UCIIOIb3yEMbIE CPEICTBA OLICHUBAHUS

Cocrasn 3HaTh VYMmeTn Bnanerts
Conepxanue OCHOBHBIE METOIbI MIPUMEHSATD METOJIaMU PEIICHUS
JTaroB UHGOPMAIIMOHHBIX MaTeMaTU4eCKUue MEeTO/bl | AU depeHInaIbHbIX

TEXHOJIOTUH JJIs1 IUISL peLEeHUs YpPaBHEHUH U CUCTEM C
00paboTKu, aHaIn3a u MPAKTHUYECKHX 3a]a4 KaK | MCIIOJIb30BaHHEM
XpaHeHUs: UHPOPMAIK; | TPU MIOMOIIM U3BECTHOTO | peoOpa3oBanus Jlamnaca,
OCHOBHBIE YHCJICHHbBIE MIPOrPaMMHOTO ONTUMHU3ALIMOHHBIX 33/1a4
METO/Ibl, IPUMEHSIEMbIE oOecriedeHus, TaKk U Ipu | AJ1s1 (PYHKITUH OTHOU |
JUISL peIlieHUs] TPUKJIATHBIX | TOMOIIM [TPOrpaMM HECKOJIbKUX MEePEMEHHbIX,
3aJ1a4, a TaK)Ke€ METO/IbI HaIMCaHHBIX METOJIaMU JTUCKPETHOM
IpeCTaBlICHUS CaMOCTOSITENIbHO, MaTeMaTUKU U
nH(OPMAIIUU; OCHOBHBIE | [IPEIICTABIISATH (YHKIIHOHATBHOTO
MOHATHUSA O MOTPEIIHOCTU | 00pabOTaHHYIO aHaJlu3a; METoJaMH1
Y TIPUOTMKEHHBIX UHPOPMALUIO B MH(POPMALTMOHHBIX
BBIUMCIICHUSIX TpeOyeMOM BHJIE; TEXHOJIOTU, METOIaMU
paboTHI ¢
BBIYHCIUTEIHHOM
TEXHUKOHU U
IPOrpPaMMHBIM
obecriedeHreM
Buer 3ansTui * lHTepakTUBHBIE * VHTepakTuBHBIE * HHTepakTUBHBIE
MPaKTUYECKUE 3aHATHUS, MPaKTUYECKUE 3aHATHUS, MPaKTUYECKHUE 3aHATHUS,
* HHTepaKkTUBHbBIC * HHTepakTUBHBIE * HHTepakTuBHBIE
JIEKLUY; nabopaTopHbIe 3aHATHS; | J1a0OpaTOpPHBIE 3aHSITHUS;
* IIpaktnueckue * IIpakruueckue » JlaGoparopHble
3aHATHUS; 3aHATHUSA; 3aHSTHS,
* Jlexuuuy;  JlaGopaTtopHblie * CamocrosTenbHast
e CaMocTosTeIbHas 3aHATHA, paGOTa;
pabora; * CamocTrosiTenbHast
pabora;
Hcnons3yemble * KontponwsHas pabora; | * Konrponbhas pabora; | ¢ OtyeT no
cpeAcTBa e OTyYer no e Or4er mo naboparopHoii pabote;
OLICHMBAHUA nabopaTopHO pabore; nabopaTopHO pabore; * Oruer 1o
* Otyert no * Ortuer no VHJUBUYAIbHOMY
WHIUBUTyAIbBHOMY WHUBUTYAIbBHOMY 3a/1aHuIo;
3aJIJaHUIO; 3aJJaHUIO; * 3aver;
* Ormnpoc Ha 3aHATUSAX; * Ormnpoc Ha 3aHATHSIX;
e 3ayer; * 3aver;

dopMynUpOBKa TOKa3aTejaeil M KPUTEPHUEB OLICHUBAHUS JAaHHOW KOMIICTCHIIMM TIPHUBEICHA B
Tabnuie 6.
Tabauma 6 — [Tokazarenau ¥ KpUTEpUH OIEHWBAHMSI KOMIIETEHIIMN Ha dTanax

CocTasn 3HaTh YMmeTh Bnanets

OrmaHo * 0COOEHHOCTH * 00OCHOBAHHO BHIOpATh | * TMPAKTHUYECKUMHU
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(BBICOKHI YPOBEHB)

MaTeMaTU4YeCKUX
BBIYHCIICHHIA,
peanuzyeMbix Ha DBM;

* METObI IPUOIKCHHUS
INZEINIVEH

* MaTeMaTHYECKYIO
TeOpHIo 00paboTKH
HKCIIEPUMEHTA;

* METOJIbl U aJITOPUTMBbI
pUOIMKEHHOTO
UHTETPUPOBAHUS U
nuddepeHnpoBaHus;

* OCHOBHBIE TIOHATHS O
MOTPEIIHOCTH U
NpUOIMKEHHBIX
BBIUUCIICHUSIX;

* BBIYUCIUTEIHHBIC
CXEMBI M aJITOPUTMBI
peneHnst OOBIKHOBEHHBIX
TuQQepeHIaIbHbIX
YpaBHEHU;

YHCIICHHBIH METOI;

* pa3paboTaTh aJrOpUT™M
peLIEHHS TOCTABICHHOMN
3aj1a4m;

* permaTth NPUKIATHBIE
3a71a49¥ C TIOMOIIBIO
CHEeHAIBHOTO
IPOTPaAaMMHOTO
obecrieuenus (MathCad,
MS Excel, Pascal ABC) ¢
1EJIbI0 00padOTKU U
aHanu3a uHMopMaIyu, a
TaKXKe yMETh
NPEACTaBISTh
00paboTaHHyIO
uHbOpMAIHUIO B
Tpedyemom Qopmare;

HaBBIKaMU pabOTHI HA
KOMITBIOTEPE, B CETH
UHTEPHET,
CaMOCTOSITEIILHO
BBITIOJTHSECT 00pa0OTKY U
aHasM3 UHPOPMAITUH C
TIOMOIITHIO
IPOrPaMMHOTO
obecrieueHus
obecneuenus (MathCad,
MS Excel, Pascal
ABO); ;

Xoporto (6a30BbIit

¢ TCOPECTUUYECCKUEC

¢ pfuarb NpUKIaaTHBIC

¢ INpaKTHYCCKUMU

TEOpHI0 00pabOTKH ;

* HMMeeT Npe/ICTaBICHUE
00 mMeTonax u
aJITOPUTMax
IpUOIMKEHHOTO
UHTETPUPOBAHUS

NPUKJIAIHBIE 3a]a4U
(oLeHKa MOrPEUIHOCTH,
peleHre HeMMHEHHbIX
YpaBHEHUH,
UHTErpUpPOBaHUE).;

YPOBEHB) OCHOBBI YHCIICHHBIX 3aJ1a4M C IIOMOIIIBIO HaBBIKAMH paOOTHI Ha
METO/IOB, yCTPOMYUBOCTH | CHEIHAIBHOTO KOMITBIOTEPE, B CETH
U CJIOKHOCTH aJITOPUTMA; | TIPOrPaMMHOTO WHTCPHET, BBIITOJIHSICT
 Metoanl M anroputmel | oOecnedenus (MathCad, | obpaborky u anamus
IpUOTHKEHHOTO MS Excel, Pascal ABC) ¢ | undopmarmu c
WHTErPUPOBAHUS U LEeNbI0 00padoTKH U IIOMOIIBIO
nuddepeHpoBaHHus; aHanu3a MHQOPMALUH, @ | MIPOTPAMMHOTO
BBIYHUCIUTENBHBIE CXeMbI | TAKXKE YMETh obecrieueHrEM
U aJITOPUTMBI PELICHUS MPEACTABIIATh obecneuenus (MathCad,
OOBIKHOBEHHBIX 00paboTaHHYyIO MS Excel) non
g depeHIMaNTbHBIX MHPOpPMALHKIO B PYKOBOJICTBOM;;
YpaBHEHMIA; TpedyemoM (opmare;
* OCHOBHBIE TIOHATHUSA O
MOTPEITHOCTH H
NpUOTMKEHHBIX
BBIYHCIICHHSIX,
MaTeMaTHYECKYIO
TEopHI0 00paboTKU
HKCIIEPUMEHTA;
VIOBJIETBOPUTEIBH | * OCHOBHBIE IIOHSTHS O * IIPUMCHAITH * IPaKTUYCCKUMHU
0 (IOpPOroBbIi MOTPEIIHOCTH U IPOrPaMMBl, HaBBIKAMU paOOTHI HA
YPOBCHB) PHOITIKEHHBIX peam3yronme KOMITBIOTEpPE, B CETH
BBIYHCIICHHUSIX, YHCIICHHBIE METOBL; UHTEPHET, OCHOBAMU
MaTeMaTHICCKYIO * pemarh OPOCThIE BJIQJICHUS TIPOTPAMMHOTO

nponykra MS Excel;
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nuddepeHIpoBaHus;

3 TunoBble KOHTPOJIbHbIE 3aJaHUSA
s peanuzanuy BBIMIEIEPEUHCICHHBIX 3a/1a4 00y4eHUS! MCIONB3YIOTCS TUIIOBBIE KOHTPOJLHBIC
3aJIaHUsI WU WHBIC MaTepualibl, HEOOXOAUMBIC JJIS OICHKUA 3HAHWA, YMEHHWH, HaBBIKOB M (MJIM) OMBITA
JESTEIbHOCTH, XapaKTePU3YIOIMUX JTarnbl (OPMUPOBAHUS KOMIIETEHIIMM B TPOIECCE OCBOCHUS
00pa3zoBaTeIbHON MPOTPaMMBI, B CIIEIYIOIIEM COCTaBE.

3.1 3auér

— 1. UncneHHoe WHTErpUpOBAaHUE: OMUCAaHHE M CpaBHEHHWE METOoJoB; 2. UMCIeHHOE pelieHue
YpaBHECHHI: ONTMCAaHUE U CpaBHEHNE MeTO/I0B; 3. UnciaeHHoe mudhepeHIMpOBaHKE: OMMMCAHUE METONA; 4.
AmMpoKcUMaIus: METOJl HaUMEHBIINX KBaaparoB; 5. HaxoxaeHue ompenenuTenss MaTPHIBI METOI0M
l'aycca; 6. Pemmenue CJIAY metomnom laycca; 7. Haxoxaenue obpatHoit maTpuilbl MeToaoMm [aycca; 8.
Pemenne CJIAY meronamu 3eiinens u Sxoou; 9. CpaBHeHnue meronoB 3eiaens u [aycca ans pemeHus
CJIAY; 10. Metonp! unrepnomnsiuuy; 11. MHTEpnonsiuus TuHEHHBIM U TapabolnyecKuM CIUTaiiHoM ; 12.
[TonuHoMuanbpHas uWHTEpHousuus mnonuHoMamu Jlarpamka u Hprotona; 13. Mertonsl permieHus
TG depeHIMATBHBIX YpaBHEHUI

3.2 TeMbl HHAUBUAYAJIBHBIX 32IaHUI
— Peammzanus MeTona HaMMEHBITUX KBAIPaTOB
— Haxoxaenue o0paTHOil MaTpUIIBI

3.3 Tembl OIPOCOB HA 3AHATHAX

— OCHOBHBIE JTamnbl PEHICHUS HWH)XEHEpHOM 3anadn. Mcrounumku mnorpemHocted. llonsTue
OpUOIMKEHHOT0 yrciia. AOCOIIOTHAS M OTHOCUTEIbHAS TOTPELTHOCTH.

— Mertonbl HaxOXKACHUST KOpHEW: mepedopa, auxoTomuu, HbioToHa, XOpA, KOMOMHHUPOBAHHBIH.
OO0ycnoBIEHHOCTh MeTo/1a utepaiuii 1 Hetotona. UyBCTBUTEILHOCTD K IMOTPEITHOCTSIM.

— IIpsmblie metonsl pemienust CJIAY: meron [Maycca. Urepannonnsie meronsl pemenus CJIAY:
Meton Axo6u, metox 3eraens. CXonMMOCTh HTEPAMOHHBIX MeTOI0B pemteHust CJIAY.

— MHWurepnomauus. [lonnHoMuaneHas uHTEpHoaALMs, nmoiuHoM Jlarpanka, nmonmuHoM HeroToHa.
CrutaiiH MHTEPIIONSALMS: JTMHEHHBIN, TapaOOINYeCcCKUuil 1 KyOMYeCKUil CrutaifHbl. AMMPOKCHUMALUS: METO
HAaWMEHBIIINUX KBAJIPaTOB.

— TIlpocreiimme (opmynbl ynciaeHHoro auddepeHpoBanus. Beruucienne nepBoi U BTOPOH
npousBoiHoM. [TorpeniHocTwu.

— Ilonsatue o kBagparypHbIX dpopmynax. @opmynsl Tpanenuii, Cumrcona. Meron Monte-Kapio.
[TorpemnocTr

— Meron Ditnepa s YUCICHHOTO pemieHus auddepeHImaibHbiX ypaBHeHnid. Meton PyHre-
Kytra, cxemsl 1,2, 3 1 4 HOpsSIKOB TOYHOCTH.

— MHzyuenue mnpeameTHBIX oOnacTed Uil MPUKIAAHBIX  WCCIEIOBAaHMM Ha  OCHOBE
MaTeMaTHYeCKOTO aHalu3a, YPaBHEHHH B YACTHBIX MPOM3BOIHBIX U JpYyrux (yHIaMEHTalIbHBIX U
NPUKIAJHBIX JACHUIUIMH. MccenoBaHue CyNIHOCTH TIPUKIIAIHOTO HCCIENOBaHUS U pa3paboTKH
MaTeMaTH4ecKux mojeneil. OBageHue HaBbIKAMU MPAKTUYECKOTO MPOrpaMMHPOBAHUS YHUCIEHHBIX
MeToAoB. lIprMeHeHue HayKOEeMKUX TEXHOJOTMH M MAaKeTOB MNPUKIATHBIX MPOTrpaMM Uil pPELICHUS
MPUKIATHBIX 33124 B 00NacTu (pU3MKU, XUMHUHU U Jp. obnacteld. M3ydeHrne cnocoOOB MaTeMaTH4eCcKOH
00pabOTKM IKCTIEPUMEHTAIBHBIX TAHHBIX: MHTEPIIOIUPOBAHUE U aIIIPOKCUMAINs (QYHKIINH.

3.4 TeMbl KOHTPOJBbHBIX padoT
— MerTo/bl YUCIEHHOTO UHTETPUPOBAHUS U PELICHUS YpaBHEHHIMA
— MeTo/bl YUCIIEHHOTO PEIICHUs CUCTEM alNreOpanyecKux ypaBHEHHH
— MeToasl uHTEPNIOISIIUA

3.5 Tembl 1200paTOPHBIX padoT
— [IpubnmwxkeHHoe peneHne HeJTMHEHHBIX YpaBHEHUN
— UYucneHHble METO/IbI PEIICHHs CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHeHUN
— Ilpubmmxenne pyHKIUH
— UYwucnennoe muddepeHuupoBanue
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— YuciieHHOE HHTETPUPOBAHHE
— Pemenue nuddepennnanbHbIX ypaBHEHUH
— OcHOBHBIE TPHEMBI 00PaOOTKH 1 TIPEACTABICHUS SKCIIEPUMEHTAIBHBIX JTAaHHBIX

4 MeToanueckne MaTepuaJibl
Jns obecnieuenust mpouecca oO0ydeHHs W pelIeHus 3a1ad 00y4eHHUs] UCHONB3YIOTCS CIEAYIOIIHe
Marepuabl:
— METOJMYECKHE MaTepuallbl, OINpeNeNAoNne MpoLeaypbl OLIEHUBaHHWS 3HAaHUM, yMEHUil,
HaBBIKOB M (WJIM) OIBITAa JEATEIBHOCTH, XapaKTePH3YIOMIMX JTarbl (OPMHPOBAHUS KOMITCTCHIIUH,
cornacHo 1. 12 paboyeii mporpaMMel.

4.1. OcHOBHas IUTEpaTypa
1. VYuebnoe nmocobue «Ilpuknagnas mapopmaTukay: ns cryneHToB mo Hampasienuio 210100
«ONeKTpOHHKa ¥ HaHOWIEKTpoHUKa» u 222900 «HaHOTEXHONOTMM M MHUKPOCHUCTEMHAas TEXHHUKa» /
3apukoBckass H. B. - 2012. 93 c¢. [DnekrponsHsli pecypc] - Pexum  pgoctymna:
http://edu.tusur.ru/publications/4641, cBOOOIHBIN.

4.2. lonoTHUTEIbHAS JTATEPaTypa

1. MyapoB A.E. Yucnennsie meronsl it [I9BM nHa s3pikax belicuk, @opran u I[lackanb. —
Tomck: MII «Packo», 1991. — 207c. (nanuuue B 6ubnmuorexke TYCYP - 111 73k3.)

2. AmocoB A.A., Jlyownckmii FO. A., KonuenoBa H.B. BeruucnutenpHbie METOIBI JIS
uHxeHepos. M.: MOU, 2003. — 594 c. (nanuuue B 6ubmnoreke TYCYP - 20 3k3.)

3. BrpramcnurensHbie METOABI : yueOHOe nmocooue mist By3oB / B. U. Kpeutos, B. B. bo6xkos, II.
W. Monacteipublid. - M. : Hayka, 1976 - . T. 1. - M. : Hayka, 1976. - 302[2] c. (Hanuuue B OubInoTexe
TYCVYP - 16 5k3.)

4. BeuuciautensHeie MeTonbl : yueOHoe mocobuwe / B. U. KpeuioB, B. B. bo6xkos, II. WU.
Momnacteipubiid. - M. : Hayka, 1977 - . T. 2. - M. : Hayka, 1977. - 399[1] c. (nanuune B Oubnuoreke
TYCVYP - 15 3k3.)

4.3. YueOHO-MeTOAMYECKOoe T0co0ue U MPOrpaMMHoOe odecreyeHue
1. VYwuebno-meronuuyeckoe mnocodbue «llpuxnagnas wunbopmatuka»: [ CTygeHTOB 10
HampaieHuto 210100 «DnekrpoHuka u HaHOZIEKTpoHUKa» U 222900 «HanorexHomoruu wu
MUKpOCHCTeMHass TexHuka» / 3apukoBckas H. B. - 2012. 103 c. [OnektponHbIii pecypc] - Pexum
noctyna: http://edu.tusur.ru/publications/4644, cBOOOIHBIH.

4.4. ba3pl 1aHHBIX, HHPOPMALIMOHHO CIIPABOYHbIC U MOUCKOBbIE CHCTEMBI
1. He mpexycMOTpeHbI
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