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PaccMoTpena n oo0peHa Ha 3aceaHuu Kadeapsl
npotokor Ne 6 oT « 17 » 6 2016 1.

JIMCT COI'NTACOBAHUM
Paboyas mporpamma cocraBieHa ¢ yd4eToM TpeGoBaHWMIA DenepanpHOTO
T'ocynaperBerHoro obpasosarensHOro cTanaapra Bhicmero obpasopanus (OIOC BO) no
HaNpaBlIeHHUIO IOATOTOBKU (cmenmansHocTd) 11.03.03 KoHcTpympoBaH¥Me W TeXHONOTHS
JNCKTPOHHBIX  CPEJICTB, yTBepxkAeHHOro 12 ampens 2016 roma, paccmorpeHa u

YTBEPXKEHA Ha 3acelaHuu Kadeaphl « |7 ©6 20 k&, mpotokon N &
Pazpaborunku:
noueHT kad. KUBOBC : |~ Koctiouenxo E. 1O.

3aBeAyIOmuiA 00ecIeYnBaroeii : d

xa¢. KUBOBC ¢ llenynanos A. A.

C~

Pabouas mporpamma cormacoBama ¢  (akynsTeToM, NpodUIHpYOWEH H
BBIITyCKAIOIIeH Ka(epamMu HalpaBleHus! IOATOTOBKH (CTIENUANBEHOCTH).

Jexan ®b 6}9/4;/&” Jassinosa E. M.

3aBenyOLH MPOGUIHPYOIEH

kad. KUBOBC ﬁ)écf___, lllenynanoB A. A.
oy 5

3aBelyIOLIMH BBIYCKAIOIIEH

xad. KUBOBC fﬁé‘ _ . Hlenymanos A. A.
=

OKCIEPTHI:

Hupexrop LlenTp crcremHoro >
IPOEKTUPOBAHUS g/ Kones A. A.

Wmxenep PYHI] ,ﬁ; W/ Comos M. A.

CornacoeaHa Ha noprane Ne 4228



1. Hean m 3amaun aucmummeel: [Ipenonasanve JaHHOW JMCIHUIUIMHBEL HMCCT LENb 00y4HTD
CTYZI€HTOB OCHOBAM TEOPHH HIP M HCCIIEIOBAHNS OLICPAIIHA. 3amaun JUCIMILIAHEL:

— O3HAKOMHTh CTYJEHTOB C OCHOBHBIMM MAaT€MaTHYCCKHMH MECTOIAMH JULL 000CHOBaHHUSA
pElIeHHH B Pa3IMYHBIX 00IACTAX IE/ICHANPaBICHHOR YeJIOBEYEeCKOM AEATEIbHOCTH,

— (opMupoBaTh y CTYIEHTOB yMeHHE (HOpMaIH30BaTh PEAbHYIO CHTYAlHIO;

—  CcO37aBaTh MPaBUIBHYIO MATEMATHIECKYIO MOJIEIIE,

— TIPaMOTHO HCIOIB30BaTh MaTEMAaTHICCKHE METOMBL.

W3ydeHHe TEOpDHH HIp CTyJCHTaMH IIOMOTaeT OCBOMTb METOABI aHalIW3a CHTyaluH
CTpaTerHyecKoro B3aWMOJIEHCTBHSA, KOI[a HHIUBHAYYMBI NPHHMMAIOT DEIICHHS, CO3HaBasd, YTO HX
JelCcTBHS BIMSIOT JpYyr Ha JApyra, 4 Korja KaXAbli HHIMBHIYYyM YYMTHIBACT 3TO. HNmenno
B3aMMOJICHCTBAE MEXIy NPHHAMAIOMMMHM DEIICHAC YYaCTHHKaMH, BCE M3 KOTOPHIX BEIyT cebs
IIeJICHANPABIEHHO ¥ YbM PENICHMs BIHMSIOT HA NPYIUX YYAaCTHHKOB, JEJACT CTPATCIHICCKHE PEIICHHA
OT/JIMYHBIME OT APYTHMX pemneHui. V3ydenne Teopuu UIp CYIECTBEHHO PaCIIMPHUT IIOHUMaHKE mpobiiem,
BOZHMKAIOIAX B Pa3MYHBIX O0JACTAX JACATEIBHOCTH 4YENOBeKa (9KOHOMHKE, BOCHHOM J€NE M T.0.)
MTOCKOJIBKY:

— BO-TIEPBHIX, [T SCHBIH M TOYHBIH A3bIK MCCIICIOBAHNS IOCTABICHHBIX 3a11a4;

— BO-BTODBIX, TEOpHS HIP JaeT BO3MOXKHOCTh INOABEPrarb MHTYMTHBHBIC NPE/ICTaBICHUA
IpOBEpKE Ha JIOTHIECKYIO COTJIACOBAHHOCTB;

— B-TpEeThHX, TEOpHS WIP IIOMOTaeT MpPOCIHeNWTh MyTb OT «HAOMIOACHMH» JIO
OCHOBOIIOJIATAIOIIAX HPE/IIOIOKEH!H 1 0OHAPYKHTH, KaKHe U3 MPEANOIOKCHUH ICHCTBUTENBHO JIEXKaT
B IIEHTPE YaCTHBIX BHIBOJIOB.

2. MecTo aucnumiuabl B crpykrype OOIL: ucnummiHa « Teopus Urp 1 MCCie0BaHUM
onepanuii» OTHOCUTCS K JUCIHUILIMHAM MO BEIOOPY MaTreMaTHIeCKOTO M €CTECTBCHHOHAYYHOTO [IUKIIA.
[IpenmecTByroNIMe AUCIAIUIAELL: Matemaruka. [locneyromue JUCIMILIHHEL: JlunioMupoBaHueE.

3. Tpe6oBaHus K pe3yJbTaTaM OCBOCHHS IHCIHILIHHDI:
IIpomece H3ydeHus JUCIMILIMHEI HApaBjieH Ha GOpPMHUPOBAHHME CISAYIOMIMX KOMIICTCHITHI:

— CIOCOGHOCTh MPECTABIATH aJ€KBaTHYIO COBPEMEHHOMY YPOBHIO 3HAaHHH Hay4YHYIO KapTHHY
MHpa Ha OCHOBE 3HAHHUS OCHOBHBIX IIOJIOXKEHHUM, 32aKOHOB U METOJIOB €CTECTBEHHBIX HAYK M MAaTEMaTHKH
(OIIK-1)

B pesynbraTe U3ydeHHs JUCIHILIMHBI CTYJCHT HOJDKCH

3HaTh:

— OCHOBHBIE MTOHSTHUS TEOPUH HUID;

— 00mIyIO IIOCTAHOBKY 33124 MaTEMaTHIECKOT0 IPOrpaMMUPOBaHKU, THHAMHUIECKOTO
IIPOrpaMMHPOBAHHUS, CETEBOI0 IIAHUPOBAHMS, TEOPUH UID.

Ymersb:

— (hOpMHpPOBATH MHOXECTBO AIbTEPHATHBHEIX PEIICHHH, CTABATE 1eJb X BEIOpATh OLCHOYHBIA
KPHTEPHii ONITUMATBHOCTH, CPOPMYIIMPOBATH OTPAHIICHHS Ha YIIPaBIIAEMBIE IEPEMEHHBIE, CBS3aHHbIC
co crenu(UKoi MOJAECITUPYEMOM CHCTEMBI,

— 000CHOBATH BBIOOD ITOIXOISINET0 MATEMATHYECKOTO METO/IA ¥ TIPUBECTH AJITOPUTM PEIICHUS
3a1a4H.

Baanersn:

— HaBBIKAMH IIOCTPOSHHS ¥ aHAIHM3a MOJIEIIEH THIIMYHBIX ONECPAIlMOHHBIX 3a1a4.
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4. O6beM NUCHHILIMHBI ¥ BUIbI y1e0HO0H padoThI

Ob6mas TPYAOEMKOCTh JUCIUILIAHBI COCTABIIACT 2 3a4eTHBIEC CIUHULIEL.

Bua yae6HON paboThI

-

B oM gmcrne:

Bcero gacos

CemecTphl

POBOJATCS B JICKIIMOHHOE BPEMSI)
o =

_CamocrosiTesibHas pa6o

BEINOTHEHIE CaMOCTOSTENBHBIX paboT

Jlexyu 28 28
IMpaktrgeckue 3ansTus (I13) 28 28
KoHTponbHbIE aﬁglj},; ( : ‘6 6

IToaroroBka kK NPAKTHICCKUM 3aHATHAM

TMoaroToBKa K KOHTPOJIBHBIM paboTaM

BHI[ a'ITeCTaIIIm 4 CEMCC D — 3a4€T
OGmwas TpyIOeMKOCTh 4aC .

5. Copepxanue JUCHHILIHHBI
5.1. Pa3zaennl AMCHHIIIMHBI M BHABI 3aHATHH

3auerssie Emuamims: TpynoeMkocTs |

g g
= 3 O < =
Ne g g E £ E 50| 85| g 6} ®opMUpyeMEIE
— HaumenoBanue pasaeia TUCHUIIIINHBI = 8 E E E g @ S = o Q KOMIICTCHIIAA
S |28 | 28| 2% | gF|g"| (OKIK
2 |§ |&
1. | OCHOBHBIE TIOHATHS 1 METOAOJIOTAYECKAE OCHOBEI 4 4 2 10 OIIK-1
WCCIIeJOBaHNS ONlepalyi.
2. | MeTompl THHEHHOTO IPOrpaMMHUPOBaHUS B 4 4 2 10 OIIK-1
HCCIIeJOBaHUY ONEPALIMH.
3. | CereBble METOMIBI UCCIIEIOBAHMS ONEPALIUH. 4 4 2 10 OIIK-1
4. | MatpudHbIe HTPHIL. 4 4 2 10 OITK-1
5. | BeckOHeYHbIE AaHTATOHUCTUYECKHE UIPEL 4 4 2 10 OIIK-1
6. | BeCKOAIMIIMOHHBIE UIPhIL. 4 4 2 10 OIIK-1
7. | KoomepaTHBHEIE HTDBL. 4 4 4 12 OIIK-1
BCEI'O 28 28 16 72 OIIK-1
5.2. Comep:kanue pa3esioB JUCIHUILIMHBI (110 JEKIMAM)
Ne | HammeHoBaHuE TpynoeMKocTh s i A
4 S ok CopepixaHue pa3zieiioB e} KOMIIETEHITNN
(OK, TIK)
Cemectp 4
1. | OcHOBHBIE Beenenue B riccieoBanHue onepanyii. OCHOBHBIE 4 OIIK-1
HOHATHA U TIOHSATHS ¥ METOIOJIOTHIECKUE OCHOBBI HCCIIEIOBAHHUS
MeTOoNIoruYeck | omeparmit. OCHOBHBIE METOIbI HCCIIE€A0BAHNUS OIEPaLlUii.
H€ OCHOBBHI IloHATHE UTPHL.
HCCIIeIOBaHNUS
onepauui.
2. | Metons! MeTopb! IMHEHHOTO IPOrPaMMHUPOBAHHMS B 1 OIIK-1
JMHEHHOTO HCCleNoBaHNY onepanuii. TpancnopTHas 3agada. Mrpa ¢
NpPOrpaMMHUpPOBa | HyJEBOM CyMMOM.
HUA B
HCCIIeIOBaHUH
onepanui.
3. | CeteBbie MeTonsl | TpaHCIOpTHAs 3a7ada B CETEBOU MOCTaHOBKe. 3afaqa o | 4 OIIK-1
HCCIIeIOBAaHUS KpaTdaiiiieM ITyTH.
onepauui.
4. | MartpuuHsie IMoHsATHE MaTPUYHOM UTPEl. MaTpUIHBIE HTPBI 2*2. 4 OIIK-1
HIPBL. MarpugHsie Urpbl 2*n. AHATUTHYECKUH METO PEIICHUS
MaTpuaHO# Urpsl 2*2. ['paduueckuii METOA peIIeHHs
MaTpUIHOM Urphl 2*n. CBA3h MaTPUYHBIX UIP C
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3aJa9aMy JMHEWHOTO MPOrPaMMHUpPOBaHMA.

5. | BeckoHe4HBIE IMonsTre 66CKOHEYHOW aHTarOHUCTUYECKOM MIPEL. 4 OIIK-1
aHTaronucTvdec | [Ipumepsl. VIrphl ¢ BEITYKIBIMA QYHKIHAME
KHE WIPEL. BBIMTPBIIIEN.

6. | BeckoamuimoHH | Bumarpuunbie urpsl. PaBHOBecHe o Hamry. Pemenne 4 OIIK-1
b€ UTPBL. 6€CKOATUITHOHHBIX UTP.

7. | Kooneparupnbie | IToHATHE KOOIEPAaTHBHOM MIPhL. MeTOIBI pelIeHNs 4 OIlK-1
HIPEL KoomnepaTuBHOM urpsl. Sapo. Bekrop Iexmy.

5.3. Pa3zaeJibl JHCHHUILIAHLI H MEKIHCIMILIHHAPHBIE CBA3H C 00eceunBalOMMUMH (IPeabLTY IHMH)
u ofecneynBaeMbIMH (TIOCIeYIOIHMMH) IHCHHUILIHHAMH

Ne HawmmeroBanue obecrnednBaromux | Ne Ne pasjenoB JaHHOM TACUUILIAHEI M3 Ta0IL.5.1, Ul KOTOPHIX HEO0X0AMMO
/i (TIpe By IINX) U u3ydeHne 00eceynBaOmMuX (TpeIbIIyINNX) U 06eCIeYnBacMbIX
obecrieurBaeMBIX (TOCIEIYIOIIHX) (moce Ay10MuX) JUCIUIUINH
JACITHTLTHH LSRR e NE T o |
IpeninecTByOLIHE JHCHUANIHHBI
1 l Maremartuka | -t | =+ | i | -+ | 7 ] o | = | |
Tocsienyomue JTUCHHILIHHbI
e JluruiomupoBaye RN ARSIIETRE T l

5.4. CooTBeTCTBHE KOMIIETEHIHIA, GOpPMHPYEeMBbIX IPH H3Y4YE€HHH THCHMIIIMHBI, H BUAO0B 3aHATHH

Ilepeuenn Bunsl 3ansaTHii ®DopMBI KOHTPOJISL
KOMIETeHIMH Bt JIa6 | Ip. KP/KIT | CPC
OIIK-1 o i + Omnpoc Ha TeKIHH, TPAKTUIECKOM 3aHATHH.

BLINOHEHIE CaMOCTOSATENBHBIX paboT. KOHTpOIbHAS
pabora. 3auer.

JI — nexnus, IIp — mpakTHdecKue U CeMHHApCKUe 3aHiTHS, JIab — maboparopusie pabots, KP/KII -
Kypcosas pabora/mpoext, CPC — caMmocTosTenpHas paboTa CTyIeHTa
6. Metoan! 1 ¢popMBbI OpraHu3anuy 00yIeHHs

TexH0JIOTHH HHTEPAKTHBHOIO 00y4YeHHsI IPH Pa3HbIX hopmMax 3aHATHH B yacax

INpakTugeckue/

DopMBI Jlexumn
P e CEMHHAPCKUE Bcero

Metonst 4ac
= (ac) 3ansarTus (9ac)
O6cyxaeHre MaTepuaia B X0€ MyJIbTUMEIUAHEIX 4
TIPe3CHTaLMH 4
TecTrpoBaHHUE C TOCIELYIOMMM 00CYKICHHEM 6
pE3yJIbTaTOB 6
BeicTymieHre B poiy 00y4aromero ¢ 5 2
HOCJIEAYIONAM aHAIN30M U IPOpabOTKOM
HTOro MHTEPaKTUBHBIX 3aHSTHIA 6 6 12
7. JIaGopaTopHbIH NPAKTHKYM HE IIPETYCMOTPEHO
8. [IpakTHYecKkne 3aHATHS (CEMHHAPBI)
Ne Ne pa3pmena TeMmatuka MpakTHIECKHUX 3aHATHI (CEMHHAPORB) Tpyno- Kommerermm
/T JTUCITATUTAHEI U3 €MKOCTb OK, ITIK
Tabm. 5.1 (gac.)
Cemectp 4
1 OCHOBHBIE Beenenue B rccienoBanue onepamnyii. OCHOBHbIE IOHATAS U | 4 OIIK-1
TOHATHUSA U METOOIOTMYECKHE OCHOBBI HCCIIEI0BaHNS OIIEPALA.
MeTomonorudeck | OCHOBHBIE METOMBI HCCIIEIOBAaHUS onepauuii. [IoHATHE UIPHL.
He OCHOBBI
HCCIIeJOBaHMA
oneparLyi.
2. Mertonsl MeToap! TUHEHHOrO IPOrPAMMUPOBaHMS B UCCIIEIOBAHUYN 4 OIIK-1
JINHEWHOTO omepaimii. TpancnopTHas 3axa4a. Urpa ¢ HyneBoi CyMMOIA.
MPOrpaMMHUpPOBa
HUA B
HCCIIeJOBAHUU
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onepauui.

33 CereBble TpaHcrnopTHas 3ajjaua B CETeBOM MOCTaHOBKE. 3aa4a o 4 OIIK-1
METOMBI KpaT4aiileM Iy TH.

HCCIEeOBaHUA
onepauui.

4. Marpuassie TMoHsATHE MATPUYHOU UTPHI. MaTpUdHBIe UTPhI 2%2. 4 OIIK-1
HTPBI. MarpraHbie Urphl 2*n. AHATUTHYECKHH METOJ PEIIEHHS

MaTpuaHO¥ urpsl 2*2. 'paduaeckuii METOM pelIeHHUs
MaTpUIHOM UTphI 2*n. CBsI3b MaTPUYHBIX UIP C 3a/1a4aMH
JINHEWHOTO NMPOrpaMMHUPOBAHMS.

3 BeckoneuHsle TorATHE GECKOHEYHOM aHTArOHMCTHIECKOM Urpsl. IIpumepst. | 4 OIIK-1
aHTaronucTuyec | HIrpsl ¢ BBIMYKIBIMY GYHKIUAMY BRI PHILIEH.
KU€ UIPBL

6. Beckoanumuonn | Bumatpuunbie urpsl. PaBHoBecue no Homry. Pemenue 4 OIlK-1
bIE€ UTPBL. 6eCKOANMIIMOHHBIX UID.

s KoonepatuBHbie | [loHATHE KOONEPATUBHOM UIPEL. METOMIBI pEIICHHS 4 OIIK-1
WI'PBI. KooInepaTuBHOU Urphl. SAapo. Bekrop Illexmm.

9. CamocTosiTeIbHas padoTa

Ne Ne pa3pmena TeMaThKa caMOCTOSTENILHOM paboThI Tpyno- Komre- KoHTpob BeIONHEHHS

/i JUCLUTUIAHEBL U3 (0emanuzayus) €MKOCTb TEHIUH paboThI
Tabm. 5.1 (gac.) OK, ITIK

Cemectp 4

I OcCHOBHBIE Pa36op 1 3aTOMAHaHKE OCHOBHBIX OIIK-1 Omnpoc Ha JIeKIHH,
HOHATHA U TOHATUM ¥ METOZIOB B PaMKax NIPaKTUYECKOM 3aHATHH.
METOMOJIOTHIECKH | MccleqoBaHms onepauuii. [IpuMenenue Beimonsenue
€ OCHOBBI U3Y9EHHBIX B PAMKax APYTHX CaMOCTOATENBHOM
HCCIIEI0BAHUS MCLAILTAH METOOB. paboTEL.
oInepanyi. KonTponbHas pabora.

2. Metonst W3ydeHue peanusaiyy METOIOB OIlIK-1 Onpoc Ha JIeKIuH,
JIMHEWHOTOo JIMHEWHOT0 IPOrpaMMHUpOBaHUS Ha MPaKTUYECKOM 3aHATHH.
MPOTrpaMMHpPOBaH | KIaCCHYECKHX 3aJadax BoimonseHue
Vs B CaMOCTOSATEbHON
HCCIIeIOBAaHUHA paboTsL.

OIEpalyii. KoHTtponsHas pabota.

3 CeteBble MeTOnB! | M3ydeHue pean3alliy CETEBBIX METOOB OIIK-1 Omnpoc Ha JIeKIuH,
HCCIIeI0BaHUA Ha KJIACCHYECKHUX 3a7adax MPaKTAYECKOM 3aHATHH.
OonepaLui. Brinonxnenue

CaMOCTOSATENBHOM
paboThL.
KonTponbHas paboTa.

4. MarpuaHsie Pa36op MaTpHUYHBIX UTP Ha IIPUMEpPE OIIK-1 Omnpoc Ha JIEKIHH,
UTPBL NPaKTAYECKOM 3aHATHH.

Brinonsenue
CaMOCTOSATENBHOM
paboThL.
KontponsHas pabora.

3 BeckoHeuHbIE Pa360op 6eckOHEYHbBIX OIIK-1 Onpoc Ha JIEKIUH,
AHTarOHUCTUYECK | QHTAarOHWCTUYECKUX WID Ha IpUMeEpe MPaKTAYECKOM 3aHATHH.
W€ UIDHI. BeinonseHue

CaMOCTOSATENBHON
paboThI.
KonTtponbeHas paboTa.

6. Beckoamuiionssl | Pa3bop GecKoaIMIIMOHHBIX UTP Ha OIIK-1 Omnpoc Ha Iexkuum,

€ UTPHL. TpUMepe MPAaKTUYECKOM 3aHATHH.
BrinmonneHue
CaMOCTOSATEIbHOU
paboTsL.
KonrponbsHas pa6ora.

7L Koomeparususle | Pa36op koomepaTUBHBIX UIP Ha IpHMeEpe OIIK-1 Omnpoc Ha JIeKIHH,

WTPBL MIPaKTHYECKOM 3aHATHU.
BrimonneHue
CaMOCTOATENBHOMN
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paboTsL.
KonTponbHas paboTa.

10. IIpamepHas TeMaTHKA KyPCOBBIX IIPOEKTOB (padoT)
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11. PeiiTuHroBas cucreMa JJisl OIEHKH yCIIEBAeMOCTH CTy/IeHTOB
Ta6auna 11.1 bautbHBIE OLIEHKH I 3JIEMEHTOB KOHTPOJIA.

4 cemecTp - 3a4€T

MaxkcumanpHbli | MakcumanbHbeii | MakcuManbHeI | Beero 3a
6amt Ha 1 K.T. Oamn Mexay 1 u | 6ayur Mexay 2 - | CEMECTp.
LB U K.T.K Ha
KOHEI] ceMecTpa
KonTtpoapHble paboThl, TECTEL 16 16 16 48
CamocTosTeTbHbIe pabOThI 8 8 24
ITocemenue 3aHATHI 3 3 4 10
KOMIIOHEHT CBOEBPEMEHHOCTH. | 6 6 6 18
HToro MakcuMyM 3a IEPHOL: 33 33 34 100
HapacTtaronyim HTOrOM: 33 66 100 100
Ta6auua 11.2 Tlepecuer 6aI0B B OLIEHKH 32 KOHTPOJIbHBIE TOYKH
BaJjuibl Ha JaTy KOHTPOJIbHOH TOYKH Onenka
> 90 % oT MaKCHMaJIbHOM cyMMBbl 6aiuioB Ha aaTy KT 5
Ot 70% 10 89% OT MakcHMaJIbHOI cyMMBI 6aiioB Ha gaTy KT 4
Ot 60% 110 69% 0T MakcuMaIbHO! cCyMMBI 6aiutoB Ha naty KT 3
<60 % oT MakcUMaJIbHOM cyMMEI 6amioB Ha naTy KT 2
Ta6mauma 11.3 — INepecyer cyMMBl 6aJUI0B B TPaJUIIMOHHYIO H MEXIYHAPOJHYIO OLEHKY
Ol.(eHKa (r 0 C) Hrorosas CyMZ{:aZZJ:J:;I;,K );:l;:I:BaeT ycneniHo O].lel-ll(a (E CTS)
5 (omIMgHO) (3a4TEHO) 90 - 100 A (oTmmaHO)
i Gopiing) 85-89 B (oueHb X0pOIIO0)
(3a4TeHO) ,773 = 3: AL
3 (yOOBIIETBOPHUTEIHHO) 65 — 69 o i
(3auTeHo) 60 - 64 E (mocpencTBeHHO)

2 (HeyIOBIETBOPHUTEILHO),
(He 3a4TeHO)

Hmuxe 60 6a/10B

F (HeynoBIEeTBOPUTEIHLHO)
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12. YueGno-MeTOoAHYECKOE H HHPOPMALHOHHOE 00ecnedeHre N CIUILIHHBI

12.1 OcHoBHas JuTEpaATypAa.

1. Illukua E.B. UccnemoBanue onepanuit: Ydyebuuk mius By3oB / E. B. Illuxwn, I'. E. Illuxuna ;
MOCKOBCKHIi rocyIapcTBeHHbIM yHuBepcuTeT uM. M. B. JlomonocoBa. - M. : IIpocmekr, 2006. - 275[5] c.
: WL - bu6mmorp. B konme rias. - ISBN 5-482-00521-6 (40 3k3.)

2. CemurnazoB A.M. AHTHKpPHM3HCHOE yIpaBieHHE NPEANPUATHEM [DNEKTPOHHEBIA pecypc] : cOOpHHK
3amaq / A. M. Cemurnazos, B. A. Cemurna3oB ; ToMCKkHii rocyJapCTBEHHBIH YHHBEPCHTET CHCTEM
yIIpaBIeHHus U paguodieKTpoHuKE (ToMck). - DIeKTpoH. TeKcToBble naH. - Tomck : [6. u.], 2012. - on-
line, 87 c. - b. 1.

http://edu.tusur.ru/training/publications/2926

3. UccrnenoBanne onepanuii B 3k0HOMHEKe : YyeOHoe mocobre s By3os / H. III. Kpemep [u ap.] ; pen. :
H. I1I. Kpemep. - M. : IOHUTH, 2006. - 407[1] c. : Tabmn., u1. - bubmmorp.: ¢. 393-394. - [Ipeam. ykas.: c.
395-402. - ISBN 5-238-00636-5 : (20 3k3.)

4. Iamkue A.C. MaTemMaTH4ecKue METOIBI H MOJIENN HCCIIEOBaHMUs Olepanui : Y4eOHHK i By30B /
A. C. Illanxun, H. I1. Ma3aesa. - 4-¢ u3z. - M. : Jlamkos u K°, 2007. - 395[5] c. : Tabu., ui. - bubmmorp.:
c. 395-396. - ISBN 5-91131-331-6 : 118.80 p. (20 3x3.)

5. Actadypos B.I'. MccnenoBaHue onepanuit : METOAMIECKHE YKa3aHHs 110 BBIIOJHEHHIO JabOpaTOPHBIX
pabor / B. I'. AcrapypoB ; ®@eneparbHOe areHTCTBO IO 00pa3oBaHMIO, TOMCKHH IOCYyIapCTBEHHBIH
YVHUBEPCHTET CHCTEM YIIPaBICHHS W DPaguodIeKTpoHMKH, Kadenpa aBTOMAarHM3MpOBaHHBIX CHCTEM
ynpasienus. - Tomck : TYCVYP, 2007. - 58[1] c. : un., Tabm. - bubmaorp.: c. 50. (75 3k3.)

12.2 JlomoJiHHTEILHAS JIUTEPATYpa.

1. Cemurinazor A.M. VIHHOBAallMOHHEI MEHEIKMEHT [DIIeKTpOHHBIA pecypc] : cOopHEK 3amad / A. M.
Cemuriazos, B. A. Cemuriazo ; TOMCKUN TOCYyJapCTBEHHBIM YHHBEPCHTET CHCTEM YIPABIICHHSA U
panro3neKTpoHrKH (TOMCK). - DIeKTPOH. TEKCTOBBIE AaH. - ToMck : [6. u.], 2012. - on-line, 100 c. - B. .
http://edu.tusur.ru/training/publications/2925

2. CemmrnazoB A.M. KoMmpioTepHOE MOAETMpPOBAHHWE YIPAaBICHYECKHUX PEINICHHHM [DIEKTPOHHBIHA
pecypc] : cOopumk 3amad / A. M. CemurnazoB, B. A. Cemurnazos ; ToMckuii rocynapCTBEHHBI
YHHBEPCHUTET CHCTEM YIIPABICHHUS ¥ PaIHO3IEKTPOHUKHU (TOMCK). - DIEKTPOH. TEKCTOBEIE JaH. - ToMCK :
[6. 1.], 2012. - on-line, 53 c. - b. 1.

http://edu.tusur.ru/training/publications/2924

12.3. Ilepeuyens mMeroamdecknx ykaszanmii (YMII) mo mpoBeneHHI0 KOHKPETHBIX BHIOB Y4eOHBIX
3aHATHH, HATVISAHBIX B IPYTHX MOCO0HH, a TaK/Ke METOAMIECKHX MATEPHAJIOB K HCIOJIb3yeMbIM B
y4e0HOM mpoiiecce TEXHHYECKHM CpeIcTBaM.

1. Typyuraes JL.II. Metomudeckue yka3aHHs IJIs BBIIOJIHEHHS JaOOPaTOPHBIX PabOT M IPAaKTHIECKHX
3aHATHHE no mucuuiumHe "MccnenoBanue omepammi” it cTyAeHToB crnenuanbHocT 230102 (220200)
" ABTOMaTH3HPOBaHHBEIE CHCTeMBI 00paboTku wHGopmarmuu u ynpaeieHus" / JI. II. TypyHtaeB ;
denepanbHOe areHTCTBO MO 00pa3oBaHMIO, TOMCKMH TIOCYJapCTBEHHBEIM YHHMBEPCHUTET CHCTEM
yIpaBJIeHus ¥ paauodniekTponuku, Kadenpa aBromarusamnuu o6paborku uHpopmanuu. - Tomck : [6. .],
2006. - 42 c. : un. - bubmorp.: c. 41. - b. 1.

13. MarepuaibHO-TeXHHYeCKOe ofecniedeHHe TUCHUILIAHBI: JIEKIMOHHBIE ayTUTOPHH, OCHAINEHHEIE
TEXHUKOH JUIsi MyJTbTUMEIUHHBIX IIPE3CHTALIMHA.

CornacosaHa Ha noprane Ne 4228 o



14. MeToguuecKne peKOMEHIAIHH 110 OPraHU3aAlMH H3yIeHHSs TUCIUIVIHHBI.
14.1 Paznensl, BEIHOCHMBIE Ha CAMOCTOSTEBHBIE H KOHTPOJIEHEIE PabOTHI

1) OCHOBHEIE IOHSTHS W METOAOJOTHIECKHE OCHOBEI MCCIIEI0OBAHMS Onepanuii. MeTo bl THHEHHOTOo
IIPOrPaMMHPOBAHHUS B HCCIIEOBaHMY onepanyii. CeTeBble METOIbI KCCIIEIOBAHKS OTIEPAIIHH.

2) Marpuunblie urpsl. beckOHEUHEBIE aHTarOHUCTHYECKUE UIPBL.

3) BeckoanuituonHble HTpsl. KoonepaTvBHEIE MIDEL

CornacoeaHa Ha noprane Ne 4228



ITpuaoxenne 1 "
MUHHUCTEPCTBO OBPA3BOBAHHS 1 HAYKHU P®

DenepasibHOE rocylapcTBeHHOE OI0IKeTHOE 00pa3oBaTeIbHOe YYPesRIeHHe BHICHIEro
oOpa3oBaHus

«TOMCKHWH T'OCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUS U PA TMOJIEKTPOHUK W
(TYCVYP)

__ YTBEPXJIAIO
HPOI\iC?K‘TOpAHo y4ebHo# pabore

) L IL. E. Tposin
«/5> 24 2074r.

®OHJ] OLIEHOYHBIX CPEJCTB I10 YYEEHOU IMCIUILTMHE
Teopus urp u uccienoBanme onepanuii

YpoBeHb OCHOBHOM 00pa30BaTebHOM MIPOrPAMMBIL: baxanaspuar

Harpasnetune noarotosku (cnenuansHocts): 11.03.03 KonerpynpoBanue u TeXHOMOIHs
3JIEKTPOHHBIX CPEICTB : :
[Ipoguns: [IpoexTHpOBaHHE H TEXHOJIOTHS 3JeKTPOHHO-BHIYHCIUTENbHBIX CpencTB
®opma o0yueHHUs: ouHAasd

®axynerer: @b, @aky/abTer 6€30MaCHOCTH

Kadenpa: KHUBIBC, Kaderpa kommuiexcHoii HH(OPMANHOHHOH Ge30macHOCTH
3JIEKTPOHHO-BBIYUCIATENbHBIX CHCTEM

Kype: 2

Cemectp: 4

Yuebubli man Habopa 2013 roxa

Pazpaborunku:
— poueHT kad. KUBSBC Koctrouenxko E. 1O.

3auert: 4 cemecTp

Tomck 2016
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1. Beenenmne

®onpn ouenounsix cpefacts (POC) sABnsgercs NPUIOKEHUEM K pabodel IporpaMme
JOACLMIUIMHBI  (IPaKkTHKM) M IpeAcTaBiseT Cco00i COBOKYMHOCTb KOHTPOJIBHO-
M3MEPUTENIbHBIX MAaTEPUANIOB (THIIOBbIE 33Ja4H (3a/1aHKs), KOHTPOJIbHbIE pabOoThl, TECTHI U
Ap.) W METONOB MX HCIOIb30BaHUs, IIpeJHa3HAUEHHbIX MAJS W3MEpPEeHUs! YPOBHS
JOCTHXKEHHS CTYIEHTOM yCTaHOBJIEHHBIX PE3YJIBTATOB O0YUEHHUS.

®OC mno aucuumiuMHe (IIPAaKTHKE) HCHONB3YeTCs HPU IPOBEAEHUM TEKyLLEero
KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTeCTaliK CTYJEHTOB.

Ilepedyenp 3aKperIeHHBIX 3a AUCLUILUIMHON (IIPAKTHUKOM) KOMIIETEHIMH NPUBENIeH B
tabsuue 1.
Tabmuna 1 — Ilepeuens 3aKperuIeHHbIX 3a JUCLUIIMHON KOMITETeHIHH

Dranbl GOpMUPOBAHHUS ‘
Komg | DopMyITUpPOBKA KOMIIETEHIIUN =
| KOMITETEHIMI
. 2 ; S S e Seat T |
OIIK-1  crnocoOGHOCTBIO MPEACTABNISTH JlomxeH 3HaTh — OCHOBHBIE IMOHSITHS
‘aneKBaTHon COBPEMEHHOMY YPOBHIO TEOPHUH UTP; — OOIILYIO TOCTAHOBKY
3HaHUM HayYHYIO KapTUHY MUpa Ha 3a7a4 MaTeMaTu4YeCcKoOro
OCHOBE 3HAHUSI OCHOBHBIX MOJOXKEHUH,  MPOrpaMMUPOBaHMS,
3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK JUHAMHUYECKOIO

1 1 MaTeMaTUuKH TIPOrpaMMUPOBAHUS, CETEBOTO

| JTAHKPOBAHUS, TEOPHH UID C

| 'YYETOM HAy4YHOM KapTHHBI MUDPa Ha
| OCHOBE 3HaHHS OCHOBHBIX |
MTOJI0YKEHHH, 3aKOHOB M METOJIOB |
| €CTECTBEHHBIX HayK U MaTeMATUKH. ;
JlomkeH yMeTh — GOpMUpPOBATh |
MHOX€ECTBO aJIbTePHATUBHBIX
pelIeHuid, CTaBUTH 11eJTb U BhIOpATh
OLIEHOYHBIA KPUTEPUH
ONTUMAJILHOCTH, CPOPMYIUPOBATH
OTpaHHYEHUs Ha yNpaBJisieMble
nepeMeHHbIe, CBSI3aHHbIE CO
crieruUuKor MoAeTupyeMoit
CHUCTEMBI C YUEeTOM Hay4dHOH

KapTHHBI MHPa Ha OCHOBE 3HAHMSI
OCHOBHBIX TTOJIOXKEHHH, 3aKOHOB U
'METO/IOB €CTECTBEHHBIX HAyK U
MaTeMaThKH; — 000CHOBATh BHIOOP
MOAXO/ISAIIEer0 MaTeEMaTHI€ECKOTO
'METOJia ¥ IPUBECTH aJITOPUTM
PeLICHHS 3a1a9H C yIeTOM Hay4YHOM
'KapTUHBI MEpPa Ha OCHOBE 3HAHMUSI
'OCHOBHBIX MOJIOYKEHHUH, 3aKOHOB 1

| jMeTOI[OB €CTECTBEHHbIX HayK M

| ' MaTEMAaTHKH. ;

} | JlomxeH BinageTh [| HaBRIKaMH
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jHOCTpOGHI/IH Y aHallv3a MoJenen

' TUIHAYHBIX ONEPALMOHHBIX 33]1a4 C
'y4€TOM HAy4YHOM KapTUHBI MUpPa Ha
'OCHOBE 3HAHMS OCHOBHBIX
MTOJIOXKEHH, 3aKOHOB ¥ METOJIOB

eCTeCTBCHHBIX HaYK U MaTCMaTHuKHMU.,

O6HII/IG XapaKTepI/ICTI/IKI/I rokazarejerd u KPUTCPHUECB OLCHHBAaHUWA KOMHCTCHLII/II/I Ha

BCEX dTanax npuBezieHbl B TabauIe 2.

Tabmuma 2 — OOmue xapakTepUCTUKH TOKasareled ¥ KPUTEPHEB OLIEHMBAHMS
KOMIIETEHIUH 110 ?TanaM .
R 3HaTh YmeTh Bnanets
KpUTEpUA
OTJH/I‘{HO ‘Obnanaet O6nanaer auanaszonom KonTtpomupyeT pabory,
(BBICOKHIA ‘(paKTHUECKUMU H IIPaKTUYECKUX IIPOBOJIUT OILIEHKY,
YPOBEHb) %TeopeTqucngH YMEHUH, TpeOyeMbIX | COBEPIIEHCTBYET
'3HAHUSIMHU B IIpefiesiax | NSl pa3BUTHS NEeNCTBUS pabOThI
| ‘u3yuaeMoif 06MaCTH ¢ TBOPYECKHX PEIICHHH,
1 OHMMaHHEM rpaHul]  a0CTparupoBaHHS
IPUMEHMMOCTH pobiieM
Xoporo 3HaeT ¢axThl, Obuagaer nuanasoHom bepet
(6a3oBbIi TPUHIIATIBL, TPOLECCHI, TTPAKTUYECKHX OTBETCTBEHHOCTH 32
YPOBEHB) i061111/16 MOHATUS B iYMeHI/II‘;I, TpeOyeMbIX  3aBeplleHHE 3a7a4 B
Tpefienax u3ydyaeMou | ISl pelieHus UCCIIeIOBaHuH,
‘obractu OTpe/IeIeHHbBIX npucrocadbmuBaeTt
| npoOsieM B 001acTd CBOE MOBEAEHHUE K
{ HCCITe0BaHMS 00CTOSITEeIhCTBaM B
|

pelmeHny npodiaemM

; O0J1amaeT OCHOBHBIMU

}yMeHHﬂMH,
‘TpeOyeMbIMH s

| | 'BBIMOTHEHHSI [IPOCTHIX

‘ ‘3aj1a4

VYnosnerBoputen OO6nanaeT 6a30BbIMH
'bHO (TIOPOTOBBIH ‘O6HIHMI/I 3HAHUSMHU
\ypOBeHL)

Paboraet npu npsimom |
HaAOIIONEHUH &

2 Pea.nnsaunﬂ KOMIIETEeHII U

2.1 Komnerennus OIIK-1
OIIK-1: cnocoOHOCTBIO IPEACTABIATh a/ICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUI
HAay4YHYIO KapTHHY MHpPA HA OCHOBE 3HAHUSI OCHOBHBIX IOJIOXKEHHI, 3aKOHOB M METOJIOB
€CTEeCTBEHHbIX HayK U MaTEMAaTHKH.
Jns GopMHUpOBaHKs KOMIIETEHIIMH HEOOXOAUMO OCYIIECTBUTH DSl TANOB. DTarbl
(GopMHUpOBaHHUs KOMIETEHIMH, TIPUMEHSIeMbIe IS 3TOTO BU/bI 3aHATUH M UCIONb3yeMble
CpeZICTBa OLIEHUBAHUS MPECTaBIeHkI B TabIuULE 3.
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Tabmuma 3 — Drtanbl (GOpPMUPOBAHMS KOMIIETEHIIMM M MCIOJb3yeMble CpEeACTBa

OLCHUBAHNA
‘ CocraB
‘F G S SR 32
Conepxanue
'DTaIloB

}BI/II[BI 3aHATUU

3HaTs

i
— OCHOBHBIE NOHATUSL | — (DOPMUPOBATH
\
|

TEOPUH UTP; — OOIIYIO 'MHOXECTBO
TIOCTAHOBKY 3a/1a4 aJbTepPHATUBHBIX
'MaTeMaTH4eCcKOTro ' pELlEHUM, CTABUTh
MpOrpaMMHUpPOBaHUs,  1IeJib U BHIOPATh

' ITMHAMHAYECKOTO OLICHOYHBIN KpUTEPUA
IPOrPaMMHPOBAHUS,  ONTHMAIBHOCTH,
CETEBOI0 ‘chopMynupoBaTh
MIJIAHUPOBAHMUS, 'OTPaHUWYEHHUs HA

TEOPHUH UTP C YUETOM  yIpaBiiseMble

'Hay4YHOU KapTUHBI TIepeMEHHBIE,
MHpa Ha OCHOBE CBSI3aHHBIE CO
3HaHHUS OCHOBHBIX crieuuduKou

|
[IOJIO)KEHUM, 3aKOHOB U | MOZICIIUPYEMOM 1
METOJI0B CHUCTEMBI C Y4ETOM |
€CTECTBEHHBIX HAYK U HAy4YHOW KapTHUHBI
MAaTEMaTUKH. MHpa Ha OCHOBE i

3HAHUS OCHOBHBIX
| TIOJIOXKEHUM, 3aKOHOB U |
| METOOB |

' €CTECTBEHHBIX HAYK U

' MaTeMaTHKH; —

' 060CHOBATH BEIGOD
MIOJIXOMSILErO
MaTeMaTH4eCKOTO
METOJA U NPUBECTH
AJITOPUTM DPELLIECHUS C
Y4€TOM Hay4YHOU
'KapTUHBI MUpa Ha
OCHOBE 3HaHUS
OCHOBHBIX
'TIOJIO)KEHUH, 3aKOHOB U
'METOIIOB
€CTECTBEHHBIX HayK U

‘MaTeMaTuKu
=4
|
\

e CamocrosrebHas e CamocrosrenbpHas

paborta; pabora;

o Jlexuu; e Jlexuuu;

e [IpakTuueckue e [IpakTuueckue

3aHATHUS; 3aHSITHUS; |

e uTepakTuBHbIE B HNuTepakTuBHbIE ‘
| JIeKIIUH; | TekuuM; |

CornacoeaHa Ha noprane Ne 4228

Braanets

[ ] HaBRIKaAMH

IIOCTPOEHUS ¥ aHaIu3a
MojieIel TUIMYHBIX
ONepaIMOHHBIX 33734 |
C y4€TOM Hay4YyHOH
KapTHHBI MUPa Ha
OCHOBE 3HAHUS
OCHOBHBIX

TIOJIOKEHHUH, 3aKOHOB U

'METOIIOB

CCTCCTBCHHBIX HAYK U

'MaTe€MAaTUKH.

e CamMocrosiTesbHas
pabora;

e lHTepakTHUBHBIE
IIpaKTUYECKUe
3aHSTHUS,
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Hcnone3yemsele |
cpencTBa
OLICHUBaHUS

e lHTepaKTUBHbIC
MIPaKTHYECKHe
3QHSITUS;

e KonTpomnbHas
pabora;

e Otyer 11O
UHIUBUIYATHHOMY
3aJ1aHuIo;

e Ormpoc Ha
3aHITHSIX;

e 3ayer;

@opMynupoBKa IIOKasaTejaed u
npuBeeHa B Tadbnuue 4.
Tabnuna 4 — [lokaszareny U KpUTEPUU OLICHUBAHNUS KOMIIETEHIIMU Ha dTaax

L I/IHTepaKTI/IBHBIe
MMPaKTUICCKUEC

3aHATHA,

e KoHTponbHas
paborta;

e Otyer no
VH/IMBUTyaJIbHOMY

| 3a7aHMIO;

e Onpoc Ha
3aHATHIX;
e 3ayer;

e Otuet 1o
WHAUBUIYaTbHOMY
3aJ]aHUIO;

e 3auverT;

KPUTEPHUEB OLCHUBAHUS I[aHHOfI KOMIIETCHIINH

CocraB 3HaTh | Y™MeThb Bnanets
OmauHo ' & 3HaeT OCHOBHEIE ‘ e MoxeT npuMeHUTh © CBOGOIHO BajeeT |
(BBICOKHIA | MeToJIbl ' ¥ 000CHOBBIBAaTh ' pa3sHbBIMH CIIOCOOaMHU |
YPOBEHbD) UCClIeZIOBaHUS BbIOOp MeTO/IA Ipe/CTaBlIeHus U |
orepalyii ¥ TEOpUM  pPEeLIeHUs peleHus
UTp U UX BOBMOXHOE = MpOo(heCcCHOHANBHOW | TpoQeccCHOHATbHBIX
IPUJIO)KEHUE B 3a/1a49¥ C MTOMOIIBIO 3a1a4 ¢
- poecCUOHATIbHOH | METONOB TEOPHU UTP = UCIOJIb30BaHUEM
| IeSATeNBHOCTH, 3HAeT W MCCIIe0BaHUs CPENCTB TEOPUH UTP U
UX B3aMMOCBSI3b U oreparuii; UCCIIeZIOBaHNUS |
OTHOIIICHHUE K OIepaluu. ;
KOHKPETHBIM 33/1a4aM |
po(eCcCUOHABHON
NeSITEIbHOCTH;
Xopo1io e 3HAeT OCHOBHBIE e [Ipumenser e MoxXeT NpUMEeHSTh
(6a30BbIi METO/IbI | amnmapar TeOpUd UIrp | 1 00OCHOBBIBATh
YPOBEHB) UCCIIeZIOBaHMSI IIPU peleHU: peLIeHUs C
onepauuii ¥ Teopud  Tpodec-CHOHANBHBIX = HCIOJIb30BaHUEM
UTp U UX BOBMOXKHOE = 3ajiad; anmnapara TeOpuH Urp.
- MIPUJIOKEHUE B :
" mpohecCHOHANBHON
NeSITeNIbHOCTH;
Viosnersoputen e JlaeT onpeseseHdss  ® YMmeeT paboTarh CO e Moxer IIPUMEHHUTH
'bHO (TIOPOTOBBIA = OCHOBHBIX MOHATHII  CIPABOYHOl - HEKOTOpbIE pasfiebl |
'YPOBEHB)  TEOPHH UTP H nmareparypoil. Pemnaer Teopuu urp npu

HACCIIeJOBAHUS
oIeparuu. ;
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3 TunoBbie KOHTPOJIbHbIE 3a1aHUS
Jlns peanm3aliiy BBINICTICPEYUCICHHBIX 33Ja4 O00y4eHHWs HCIIOIB3YHOTCS THUIIOBbIC
KOHTPOJbHBIE 3aJaHusl WIM MHble MaTepuaibl, HEeoOXOOMMbIE NJis OLEHKH 3HAHWH,
YMEHU#H, HaBBIKOB Y (WIM) ONbITAa JEATENLHOCTH, XapaKTePU3YIOIIMX — STallbl
GopMUpOBaHHUs KOMIIETEHIMI B Mpollecce OCBOEHMSI 00pa3oBaTeNbHOW MPOrpamMMbl, B
CIIe/IyIOIIEeM COCTaBe.

3.1 Tembl HHANBHIYAJIbHBIX 32JaHUH

— 6. HaliTy nOKaJbHEIM MUHHMYM METOJOM JelieHHus WHTepBana nomnonam. Ilpen-
CTaBUTh 3 TIOJNHBIX HMTEpallih. , WHTepBal . 7. HallTm ycloOBHBIA MHHHMYM METOIOM
Heonpe/eJeHHbIX MHOKHTeNned Jla-rpamka. PerieHue ToBecTH 10 ypaBHEHMs C OIHOU
HEHM3BECTHOM, KOTOPOE PELINTh B JIF0-00M M3 MaTeMaTHYeCKUX IAaKeTOB M HAWUTH OTBET —
KOOPJMHATHI YCJIOBHOTO 3KCTpe-MyMa (X, y). 8. Metonom ["aycca-3eiinens nposecty 1o 3
WTepali BJIOJIb KaXKJOW KOOPAM-HATHOM OcCH (UTOoro 6) A IOMCKA JIOKAJbHOTO
MUHMMyMa. Bnons ocell nBUrarbcsi 10 JIOKAJIBHOIO MHHHMMYyMa B COOTBETCTBYHOILEM
HampaBjieHWW. PelieHure ypaBHEHWM Ui HaXOXKICHWsS HyJEH YacTHBIX IIPOM3BOIHBIX
[I0CJIE MX COCTaBIIEHUS MOXHO IPOBOJUTH B MareMaTHUYeCKux nakerax. 9. Pemnrs 3agaqdy
0 Ha3HAYEeHMSX IS HUXKeTpuBeJeHHOUW maTpulbl. [IpuBeneHsl 3aTpaTbl Ha BEIIOJHEHHUE
pabourM 3aja4M, 3arparhl HEOOXOAMMO MHHHMMHU3UpOBaTh. l[IpencraBuTe 3 mEpBHIX
WTepali BeHrepckoro anroputma. 3amada 1 3agada 2 3amada 3 3agaga 4 3amada S
PaGounii 1 8 74 1 7 Pabounii 2 3 3 10 6 10 Padounti 323 29 1 Pabounit 4 5104 2 7
Pabounit 556 1 6 3 10. Pemuth TpaHCHIOPTHYIO 3a7a4y [JIsl IOCTABOK CBIPbS C 3aBOJOB B
MarasvHbI s HIDKETTPUBEICHHON MaTpPHUIlbI METOAOM MoTeHIHanoB. OnopHoe peleHue
OIpe-JeNiATh METOJOM CeBepo-3amajHoro ymia. lIpeacraBure 3 NepBBIX HTEPALWH.
Marazua 1 Marazun 2 Marasud 3 Marasun 4 500 400 500 1700 3asox 1 900 10 7 6 4
3aBon 2 3002 843 3aBox 37002713 3asox4 8007541 3aBog 54009499

— 1. IlpuBeneHa marpuiia BBIUTPBILIEH MMEPBOro UIpoKa IJs aHTarOHMCTUYECKOM
Urpel JABYX HWrpokoB. OmnpenenuTh LEHYy WUIpbl METOAOM YAAJIEHUS JIOMUHHUPYEMBIX
crparvernit, Crp Y1 Crp Y2 Cip Y3 Crp ¥4 Cop Y5 Cip X1 =13 =12 13 —13 -94€rp X2
15104132Ctp X316-8-5151Crp X4 -12-13-13-12-14 Crp X5 20-9-5 11 -7
2. OnpenenuTh BEPXHIO U HUKHIOK LIEHY UI'PbI METOAOM MUHUMAKCa, ONPEee-JIUTh LEHY
UTPBl U ONITUMAJIbHBIE CMEIIaHHbIe CTPATErHy ISl UTPOKOB UCIOJb3Ys CHMIIIEKC-METO/,.
Crp Y1 Ctp Y2 Ctp Y3 Crp X1 4 —6 6 Crp X2 -9 0 4 Crp X3 -2 -1 -3 3. Ilepeiitu k
JIBOMCTBEHHOM 3a/ade JIMHEHHOTO TMPOrpaMMHUPOBAHUS M PEIIUTh €€ HUCIOJb3Ys
rpaduyeckuit meton. al a2 a3 a4 744 -8cllcl2cl3¢cl4-10407c21 ¢c22¢23¢249
6-2-5blb2-9-2

3.2 Tembl onIpoCcOB Ha 3AHATHAX

— TloHsaTHe KoomepaTuBHOW UTPhl. MeTOABI pelleHus] KOOIepaTuBHOM Urpsbl. Sapo.
Bexrop lexnu.

— bumarpuunslie urpsl. PaBHoBecue o Hoiry. Pernienne 6eckoalMMOHHBIX UTD.

— Ilonsitme OeckoHeYHOM aHTaroHucTudyeckod wurpel. Ilpumepsl. HWrper ¢
BBINYKJIBIMU (DYHKITUSIMU BBIUTPBIIIEH.

— TlonsTtre MaTpu4yHOW Wrpbl. MarpuuHble Wrpbl 2*2. MarpuuHble UIpbl 2*n.
AHanTUTHYECKUN METOJ pEelleHUs] MaTpudHOW Urpbl 2*2. I'paguueckuil MeTos peleHus

MarpuuHOM  wrpbel  2*n. CBs3p MaTpUYHBIX WIPp C  3aJa4aMy  JIMHEHHOTO
NpOTPaMMHUPOBAHHUSL.
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— TpancnoprHas 3aa4a B cCeTeBOM OCTaHOBKE. 3aja4a O KpaTyaulieM MmyTH.

— Meronsl JIMHEHHOIO NPOrPpaMMHUPOBAHUS B  MCCJENOBaHUM  OMepaluil.
TpancnoprHas 3anaqa. Mrpa ¢ HyneBoit cyMMO.

— Baenenue B uccnenoBanue onepainii. OCHOBHbIE MOHATHUS U METO/IOJIOTHYECKHE
OCHOBBI Hccle0BaHus ornepanuii. OCHOBHbBIE METObI UCCIeoBaHus onepanuid. [lonsTue
UTPBL.

3.3 TeMbl KOHTPOJIBbHBIX padoT

— 1. HaiiTu 710KanpHBIH MUHUMYM METOJIOM JieJieHus] uHTepBaja nomonam. [lpen-
CTaBUTh | NOJMHYIO WTepauuio. , UHTepBand . 2. HallTh yCIOBHBIA MHHHUMYM METOJOM
HeolpeelleHHbIX MHOXuTenel Jla-rpanxka. PemeHue NoBecTH N0 ypaBHEHHUS C OTHOMU
HEU3BECTHOM, KOTOPOE PELIUTh B JIFO-O00M M3 MaTeMaTWYeCKUX IMaKEeTOB W HAWTH OTBET —
KOOPZMHATBI YCIOBHOIO 3KCTpe-MyMa (X, y). 3. Metonom ['aycca-3eiinens npoectu 1o 1
UTEpalliy BIOJNb KaKIOM KOOpPAM-HATHOM ocu (WTOro 6) ISl IOMCKa JIOKAJIBHOIO
MUHMMYyMa. Bioiae ocell nBUrarbcsi 0 JIOKaJbHOIO MHHHMYMa B COOTBETCTBYIOIIEM
HampaplieHuu. PellleHne ypaBHEHMH I8 HAXOXKACHUS HYJNeW YacTHBIX IPOU3BOIHBIX
IOCJIE UX COCTaBJICHHUS MOXHO IIPOBOJIUTH B MaTeMaTu4yeckux nakerax. 4. Pemuts 3anaqy
O HasHa4YeHMSX Ul HUKeNpuBeAeHHOW Mmarpulbl. [IpuBesieHbl 3aTpaThl Ha BBHITIOTHEHHE
pabouuM 3ajga4yd, 3aTparbl HEOOXOAMMO MWHMMU3UpoOBaTh. IlpencraButh | mepByro
UTEepalyio BEHrepckoro ajroputma. 3amgada 1 3amaga 2 3amada 3 3amada 4 3amaua 5
Pabounii 1 72 1 7 10 Pabounit 22 6 1 59 Pabounit 3 6 6 9 9 7 Padounii 4 4 9 4 8 4
Pabounii 5 6 7 8 2 5 5. PemuTh TpaHCOPTHYIO 3a/a4dy Ul IIOCTABOK CHIPbs C 3aBOOB B
MarasvHbl JUIsl HHOKEIIPUBEIEHHONM MaTpULbl METOIOM MOTeHIManoB. OnopHoe pelieHue
OIpeNeNsATh METOIOM CeBepo-3anmafHoro yria. [lpeacraBute 1 mepByro uTepanuio.
Marasun 1 Marasun 2 Marasun 3 Marasun 4 800 300 200 2100 3aBox 1 700 5 8 8 4
3aBox 2 200 9 8 3 4 3aBox 3 90094 6 8 3aBox 490084 8 73aBon 57006 1056

— 1. IlpuBeneHa marpulia BBIMTPHIIICH MEPBOrO UIPOKA ISl aHTArOHUCTHYECKOM
WIPbl JBYX HWIpoKoB. OnpenenuTs ILEeHY HWIPbl METOIOM YIaJEeHHS JTOMHUHHPYEMBIX
crpareruid. Ctp Y1 Ctp Y2 Crp Y3 Ctp Y4 C1p Y5 Crp X1 -9 -8 -11 -9 —10 C1p X2 11
S W51 Cip X3-9-8-12-9-10Crp X4 18-113-2 1 CipX5171019 102 2.
OrnpezienuTh BEPXHIOK W HWKHIOIO [IEHY MI'PBl METOIOM MHUHHUMAKCa, ONpee-IUTh LEHY
UIPBHl ¥ ONTUMAJIbHBIE CMEIIAHHbIE CTPATerny JJisi UTPOKOB HMCITONB3Ys CHUMILIEKC-METO/I.
Crp Y1 Crp Y2 Crp Y3 C1p X1 9 -5 -3 Crp X2 7 6 -9 Ctp X3 -9 -8 —1 3. Ilepeiitu
JIBOMCTBEHHOW 3aJa4ye JIMHEMHOIO MpPOTPaMMHPOBAHHUS W PEIIUTh €€ HCIOJb3Ys
rpaduueckuit Meton. al a2 a3 a4 —10 -5 —4 —7 cl1 ¢12 ¢c13 c14 -7 4 —4 —1 ¢21 ¢22 ¢23
c24-8-3320bl1b234

3.4 3auér

— IlonsaTue KoonepaTWBHOW Urpbl. MeTobl pellieHus KOOTIepaTHBHON UIPhL. Smpo.
Bexrop Illexnu. bumarpruynsie urpsl. PaBHoBecue o Hoamry. Pemenune 6eckoanuuuoHHbIX
urp. IloHsATHEe OECKOHEYHON aHTaroHMCTHYEeCKoW Wrphl. [Ipumepsl. VIrpbl ¢ BBHINYKILIMU
(QyHkuuaAMu  BeiMrpbilel. IloHsTtwe wmarpuuHO# wWrpel. MarpudHble Wrphl  2%2.
Marpuunble urpel 2*n. AHanUTHYeCKUH MeETON pEIICHHUS MAaTPUYHONH UIpbl 2*2.
I'pauyeckuii MeTon peleHus MaTpUIHON Urpbl 2*n. CBA3b MaTPUYUHBIX MIP C 3aJa4aMU
JIMHEHHOTO NpOorpaMMUpoBaHusi. TpaHcmopTHas 3aga4a B CETEBOM MOCTAHOBKE. 3ajada o
KparJauiieM myTd. MeTolbl IMHEHHOT0 MPOrpaMMUPOBAHUS B UCCIICIOBAHUN OIEPALHIA.
Tpancnoprhas 3amasa. Mrpa ¢ HyneBoil cymmoii. BBenenre B MccienoBanue Oneparyii.
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OcHOBHEIE IOHATHUS U METOJOJOTHYECKHE OCHOBBI UCCIIENOBAHUSA onepaunﬁ. OcHOBHBIC
METOAbI UCCIICAOBAHUA onepaunﬁ. IlonsaTue HI'PHI.

4 MeToanuecKkue MaTepuaJbl
Jlnst obecriedeHust mpoiiecca oOy4eHUs U pelieHus 3a/1ad 00y4eHUs] UCIONB3YIOTCS
CJIEYIOLME MaTEepUaIbI:
— METOAMYECKHE MaTepHhallbl, ONpEeNsIollie MpoLeIypsl OLECHUBAaHUS 3HAHUM,
YMEHUM, HABBHIKOB W (WJIK) OMbITa JEATEIBHOCTH, XapaKTepU3YIOIIUX 3Tanbl (op-
MHPOBaHHUS KOMIIETEHIIUH, COIacHO M. 12 pabodel mporpaMmsl.

4.1. OcHoBHas JiUTepaTypa

1. uxun E.B. Uccnenosanue onepanuii: YueOouuk mis By3os / E. B. llukun, I.
E. IllukunHa ; MOCKOBCKH rocynapcTBeHHbIH yHUBepcuTeT uM. M. B. JIomoHOCOBa. - M. :
IMpocnekt, 2006. - 275[5] c. : un. - bubnuorp. B koHue mas. - ISBN 5-482-00521-6
(manuune B Onbamorexke TYCVYP - 40 3k3.)

2. CemwurnazoB A.M. AHTUKPU3HUCHOE YIIpaBieHHEe MPeIIpUATHEM [DNEKTPOHHbIN
pecypc] : coopuuk 3amad / A. M. CemumazoB, B. A. Cemumnasos ; Tomckuit
rOCyIapCTBEHHBIM YHMBEPCUTET CHUCTEM YIIpaBICHHS U DPaguodneKTpoHukH (Tomck). -
DNIeKTPOH. TeKCTOBbIe AaH. - Tomck : [0. u.], 2012. - on-line, 87 c. - b. 1. [DnekrpoHHbIi
pecypc]. - http://edu.tusur.ru/training/publications/2926

3. HWccnemoBanue omepaliiii B 9koHOMUKe : YdeOHoe mocobue aist Byzos / H. 1L
Kpemep [u mp.] ; pen. : H. III. Kpemep. - M. : KOHUTH, 2006. - 407[1] c. : Tadm., ui. -
bubauorp.: ¢. 393-394. - Ilpenm. yka3z.: c. 395-402. - ISBN 5-238-00636-5 : (Hanuuue B
oubmuorexe TYCVYP - 20 3k3.)

4. IHankuma A.C. Maremarndyeckue METOAbl U MOJIEIM MCCJIENOBAaHUSI ONepalui :
Vuebnuk ans By3oB / A. C. [llankun, H. T1. Mazaesa. - 4-e uzz. - M. : [lamkos u K°, 2007.
- 395[5] c. : Tabn., wi. - bubmuorp.: c. 395-396. - ISBN 5-91131-331-6 : 118.80 p
(manuuue B oubamoreke TYCVYP - 20 5k3.)

5. AcradypoB B.I. HccnenoBanue omnepanuil : METOAMYECKHE YKa3aHUs 110
BBITTOJIHEHUIO JIaboparopHbix pabor / B. I. ActadypoB ; ®PenepaibHOe areHTCTBO I10
obpa3zoBanuio, TOMCKMIE TrocynapcTBEHHBI YHUBEPCUTET CHCTEM YIpPaBICHHS U
paarosaekTpoHuky, Kadenpa aBroMaTH3WpOBaHHBIX CHCTEM YyIpaBieHus. - Tomck :
TYCVYP, 2007. - 58[1] c. : un., Tabn. - bubnuorp.: c. 50 (Hamwmuue B 6ubmmorexke TYCVYP -
75988

4.2. JlonoJiHUTEIbHAS JUTEpaTypa

1. CemuriazoB A.M. MHHOBaNMOHHBIA MEHEIKMEHT [DJIEKTPOHHBINA pecypce] :
coopuuk 3amad / A. M. Cemurnazos, B. A. Cemumazos ; Tomckuii rocynapCTBEHHbIN
YHUBEPCHUTET CUCTEM YIIpaBJICHUs U pafrodeKTpoHUKH (ToMck). - DIeKTpOH. TEKCTOBbIE
nad. - Tomck : [0. m.], 2012. - on-line, 100 c. - b. u. [DnekTpoHHBIA pecypc]. -
http://edu.tusur.ru/training/publications/2925

2. Cemurnazo A.M. KoMmbroTepHOe MOAETMPOBAHUE YIIPABICHYECKUX PEILICHUN
[Onexktponnbiii pecype] : cbopuuk 3amad / A. M. Cemumiazos, B. A. Cemuriasos ;
ToMckuii rocymapCTBEHHBIM YHUBEPCHUTET CHUCTEM YIIPABICHHAS W PaIUOIEKTPOHUKU
(Tomck). - DneKkTpoH. TeKCTOBbIe AaH. - Tomck : [0. u.], 2012. - on-line, 53 c. - b. 1.
[DnekrponHBIH pecypc]. - http://edu.tusur.ru/training/publications/2924

4.3. YueOHO-MeTOAHYeCKOe OcO0He H POorpaMMHoOe o0ecredyeHne

1. Koctrouenko E.FO. Teopus urp u ucciienoBaHue oNepalyidi: METOAUYECKHUE
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yKa3a-HAS O BBITIONHEHHIO NPAKTHYECKHX M CaMOCTOATENbHBIX paboT. — Tomck: B-
Cnekrp, 2015. — 60 c. ISBN 978-5-91191-334-2 [DnexktpoHHbIH pecypc]. -

4.4. ba3bl faHHBIX, HHGOPMAHOHHO CNIPABOYHbIE H MOHCKOBbIE CHCTEMbI
1. google.com
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