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PABOYAS ITPOT'PAMMA JTUCITAIIIAHBI
METO/BI OIITUMU3AITVIU
Hamnpasnenue nmoarotosku
27.03.04 VpaBieHue B TEXHHYECKAX CHCTEMAX
IIpodumne mporpammer
CucreMsl 1 Cpe[ICTBa aBTOMATH3ALMH TEXHOIOTHYECKHX IIPOIECCOB
YpoBeHs BhICIIEro 06pa3oBanus — GakagaBpHaT
Iporpamma MOATOTOBKH — akaJeMAYeCKuil HaKamaBpuar

Dopma 0byueHus

3a049Has
WnctutyT OHEPreTHKU U aBTOMATU3MPOBAHHLIX CHCTEM
Kadenpa ABTOMaTH3UPOBAHHBIX CHCTEM YIIPABJIEHUS
Kypc 5

Marsutoropck

2016.



JIueT perucTpauyu H3MeHEHHUH M 10TO0JTHEHHH

“H(OpPMaHOHHOTO ObecneyeHus

npoTokoJt Nel

Jara.
IToamuce
Ne Paznen Kpatkoe conepxkanue Ne mporokona o
I/ | TIPOTpaMMBI U3MEHEHHUS/IOTIOTHEHUS 3aceaHus L
Kageapoit
Kadenpsl
1 8 AxTyanu3anus yaeOHO-MEeTOIUYIECKOr0 U 06.09.2017 r.,
uH(pOpMaIOHHOro obecneueHus
npoTokou Nel
2 8 AxTyanmu3anus y9eOHO-MeTOIUYECKOTO U 05.09.2018 r.,
UHGOPMALIHOHHOTO 00eCIeUeHUS
npoTokoJt Nel
3 8 AkTyanu3anus y4e6HO-MeTOIUYECKOTO U 06.09.2019 r.,
UH()OPMALOHHOTO 00ecTIeueHUs
rpotoxos Nel
4 8 AkTyanuzanus yueOHO-MEeTOAUYECKOTO U 02.09.2020 r.,




1 Ilesiu 0CBOeHMSA AMCLUILIAHBI

]_[(-Z‘]II: rnpernogaBaHvad AUCHUIVIMHBL — Bpra60TaTb HaBbIKKW TIPDOBeEHHS BBIUUC/IUTE/IBHBIX
3KCIIEPUMEHTOB nu YHUC/I€eHHO-aHA/IMTHYeCK1X pacyeToB C HCII0/Ib30BaHHUEM CTaHAAPTHBIX
MporpaMMHBIX CpeACTB C LeJ/IbI0 TI0JIYyU€HHUA MATeMAaTHUUYEeCKUX MOAEHEﬁ rnponeccos " 00LEeKTOB
dBTOMATHU3aAllMKU U YIIPpABJI€HUA OJIA peIIeHKWA ONTUMH3ALIMOHHBIX 3aaY.

2 MecTo JUCHMIUIAHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOrpaMMbI MOAT0TOBKH
0akasaBpa
Mucuprmumaa B1.B.11 «MeTogpl onTHUMM3aLMKU» BXOAWT B BapUaTHUBHYIO 4YacTh Oyioka 1
oOpa3oBaTesTbHOM MPOTrPaMMBbl.
M3yueHre JAHHOW JUCLIMTUIMHBI Oa3upyeTcsl HA yueOHOM MaTepHasie, 3/laraéMoM B Kypcax:
- b1.B.14 «IIporpamMmupoBaHrie U OCHOBBI a/ICOPUTMHU3ALAN»;
- b1.B.15 «Teopus aBTOMaTu4eCckoro yripaBjieHUsI».
[Mepes HauajioM U3y4YeHWs JUCLIMTUTUHBI CTY[€HT JO/DKeH 00/1a/aTh CAeAyIOMMMK 3HAHUSMY,
YMEHHSIMUA U HaBbIKaMU:
BJIA/IeTh:
® HaBbIKaMM NPOQeCcCUOHaNbHOIO CTU/IS TporpaMMrpoBanus Ha C/C++;
® CrenMany3vpOBaHHBIMK CHCTEMaMHM KOMIIBIOTEDHOM MaTeMaTHKW [ijIsl pacuéra CUCTeM
yIipaB/ieHus;
3HAThb:
OCHOBHbI€e TTOHSITHS MPOrPaMMUPOBaHUS; sI3bIK porpammupoBanus (C/C++);
® uH)XeHepHbIe MeTO/bI OTpe/ie/ieHrs] MaTeMaTHUeCKol Mo/ien 00beKTa yIpaB/ieHus;
yMeTh:
® [IpOeKTHpOBaTh MpOrpaMMHble  aArOpUTMBbI;  pellaTb 33Zlaud €  IIOMOLIbK  f3bIKA
riporpammupoBanusi (C/C++);
®  onpezenUTh CTPYKTYPY Y MapaMeTpbl MaTeMaTHueCcKoi Mo/ie/id 00BeKTa.
OcBoeHMe [JaHHOM [AWUCLMIUIMHBI HEoOXOJWMO KakK TIpeAllecTByIoIlee [Jis ClAeyOLUX
JVICLIATI/TUH:
e B2.B.04(IT) «ITpon3BoacTBeHHasi — MpeAAUIIIOMHas IPaKTUKa»;
e B3.5.02 «ITogroToBKa K 3alijyire U 3all[yTa BbITYCKHOW KBaTM(PHUKALIMOHHON pabOThI».

3 KomnereHnuu o0yuyaromierocsi, (jopMupyemMbie B pe3y/ibTaTe 0CBOEHHUS AUCIUIIHHBI, U
IJIaHUpPYyeMble pe3y/IbTaThl 00yYeHust
B pe3ynbTaTe OCBOEHMs AUCLMIUIMHBI «MeTObI ONTUMHU3AI[UM» O0YyUaroIUNACa I0JDKeH

00J/1aZiaTh CIeAYIONMMU KOMITETeHIUSMHU:

CTpyKTypHBII
3/1eMeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHUs
KOMIIEeTeHLINU

CMIOCOOHOCTBIO TIPOBOJIUTH BBIUMC/IUTEbHbIE JKCTIEPUMEHThI C MCII0/Ib30BaHUEM CTaH/JapTHBIX
MPOTPaMMHBIX CPEJICTB C I[eJIbI0 TIOJIyUeHWss MaTeMaTUYeCKUX Mojeseld TpoIecCoB U OOBLeKTOB
aBTOMaTu3aluu U yripasseHusi (ITK-2)

3HaTb - K/iaccu(UKalUio MeTO/0B CTaTUUeCKOM ONTHMHU3ALMUA U MeTO/I0B pelleHUs 3a/1ayj
JIMHENHOT 0 TIPOrpaMMUPOBaHMUS;

- QJITOPUTMBbI peanu3aljii MeTO0B OIHOMEPHON U MHOTOMEPHOM ONTUMU3aL1y;

- METO/Ibl pellieHHs 3a/iau TMHeHHOr0 MPOrpaMMUPOBaHUS;

- ClrieyanbHble MeTO/bl pellleHrsI ONTUMU3alMOHHBIX 33/jau NPy MOJeTMpOBaHuMY|
CUCTEeM yTpaBJieHus;

- MeTO/Ibl pellleHHs 3a/iau HeJIMHeHHOro MPOrpaMMUPOBaHMS;




CTpyKTYypHBIMI
3/1eMeHT
KOMIIeTeHLIUH

[TnaHvpyeMble pe3yibTaThl 00yUeHUs

Ywmets

pellaTh 3a/jaud ONTUMa/IbHOTO YIIpaBJIeHMUS;

¢bopMynvpoBaTb ~ KpUTEPUM  ONTHUMM3aLMM M ONTHUMAalbHOCTH  TIpU
MO/Ie/IMPOBaHUU CUCTEM YTIpaBJleHUS;

MpOM3BOUTL  (pOpManu3alvio  33Zad  ONTHMH3ALMU W ONTHMAasbHOIO
yrpaB/ieHus;

paboTaTh CO CreLanu3upOBaHHBIM MPOrPaMMHBIM ObecrieueHueM [1jisi pelleHus]
ONTUMM3ALIMOHHBIX 3a/iay;

MIPUMEHATb ONTHUMM3aLMOHHbIE METOJbl JJi UCC/Ael0BaHUsl U TIPOEKTHPOBaHUS
MaTeMaTUYeCcKuX MoJesield TporeccoB U OOBEKTOB — aBTOMAaTH3alUu |
yrpaBJ/ieHus;

Bnanets

METO/IUKON CBeleHUs] TMpaKTUYeCKUX 3a/lau OINTHMHU3alMd K KaHOHWYEeCKOU
dbopme (popmanusaiuu 3azau);

HaBbIKaMW  peaju3aliUd  aJrOPUTMOB  UMC/IEHHOW  ONTUMH3ALMUA
WCTI0/Tb30BaHUEM TPOrPaMMHBIX CPe/ICTB;

aHA/IMTUYECKUM  KOHCTPYUPOBaHWEM  ONTUMAJbHBIX  PEry/lsSTOpOB U
TIpaKTUYeCKUMH criocobamu oripeienieHust KO3QPULIMEHTOB CTabUIU3UPYIOLErO
yIpaBJieHusl.




4 CTpyKTypa U cojiep>XaHue JUCLUIIIMHbBI

061_]_[851 TPYAOEMKOCTb AUCHUIVIMHBI COCTaBJ/IAE€T 4 3aueTHbIE e IMHULIbI 144 dKa/. 4aCd, B TOM UucC/ie:

KOHTaKTHasi pabota — 28,1 akaz. 4acos:

— ayauTopHas — 24 akaj. 4acos;

— BHeayauTOpHas — 4,1 akaj. 4yacos;
camocrosiTesibHasi pabora — 107,2 akaj. 4acoB

TOArOTOBKA K 9K3aMeHy — 8,7 akaj. yaca
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1. Crarnueckas onTuMH3aNMsA 5 [1IK-2: 3yB
CamocrositensHOoe u3ydyeHne |CobecedosaHue
1.1. IlTocmaHoska u kaaccuguxkayus 3adau 59 yueOHOI TUTepaTyphbl.
onmumusayuu ’ [ToaroToBKa K cobecej0BaHHIO
CamocrositensHoe u3yuyeHne |CobecedosaHue
. yueOHOM JTUTepaTyphl. YcmHbili onpoc no
1.2. 3adauu cmamuueckoli onmumu3ayuu. TToAroToBKa K npakmuveckum paéomam
OcHOogHble NOHAMUSL U onpedesneHusl. 1 6
. 2 6/31 24 |cobecenoBanuto. BririoHeHMe
Cnocobbl 3a0aHus yenesbix hyHKyull. 5
OO0HoMepHble 3a0auu onmuMu3ayuu. HpaKTHHECKNX paboT
CamocrositennbHOe u3ydyenue | CobecedogaHue
yueOHOW JTUTepaTyphI. YcmHbili onpoc no
1.3. MHOo20MepHble 3a0auu onmuMu3ayuul. 2 6/31" 24  |IToaroroBka K npakmuyieckum pabomam
cobeceioBaHuI0. BhInosiHeHHe
MPAKTHUYECKHUX paboT
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Wtoro 1o paszeny 4 12/611' | 53,2
2. JIluHeliHOe MPOrpaMMHPOBaHUe 5 [IK-2: 3yB
2.1. 3adauu nuHeliHO20 NpO2PAMMUPOBAHUS CamocrositensHoe n3ydyenne |CobecedosaHue
(/II1). KaHoHuueckas ¢popma 3anucu 3a0au 2 5 yueOHOI1 JTUTepaTyphl.
JIIL IToaroToBKa K cobecej0BaHUIO
CamocrosTenbHoe u3ydyenue | CobecedogaHue
yueOHO¥ JTUTepaTyphI. YcmHbili onpoc no
2.2. Teomempuueckuil cnoco6 pewerus 3J/1IT 2 15  |[ToaroToBKa K KOHMpo/bHoU pabome
cobecemoBaHuI0. BrImoiHeHHe
KOHTPOJIbHOM paboThl
CamocrositensHoe u3ydyeHne |CobecedosaHue
yueOHOM TUTepaTyphl. Ycmublili onpoc no
2.3. Cumnaekc — memoO peweHus 3J1T1 2 15 IToaroToBka K KOHMpOo/bHOU pabome
cobece1oBaHMIO. BrInoiHeHne
KOHTPOJIbHOH paboThI
CamocrositennbHOe u3ydyenue | CobecedogaHue
yueOHOM TUTepaTyphI. YcmHbili onpoc no
2.4. Tpancnopmmas 3/111 2 15  |[ToaroToBKa K KOHMpOo/bHOU pabome
cobecenoBaHuI0. BrimoiHeHWe
KOHTPO/IbHOM pabOThI
Nroro no pa3peny 8 50
3. HetuHeliHOe MPOrpaMMHUpOBaHue 5 IK-2: 3




AypuTtopHas
KOHTaKTHasi paboTa
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o CamocrosiTennbHOe u3yuenue | CobecedogaHue
3adauu HeauHeliH020 NPO2PaAMMUPOBAHUS o
o 4 yueOHOM TUTepaTyphl.
(HJIII). Memoob! mHodcumenetl JlazpaHaica.
[ToaroToBKa K cobecejoBaHUIO
Ntoro no paspeny 4
Wrtoro no pasgenam 12 12/611' | 107,2
Hroro 3a cemectp 12 12/611' | 107,2 ITIpomexyTouHnas
arrecranus (3K3amMeH)
NToro nmo pucuuninHe 12 12/61' | 107,2 ITIpomexyTouHnas
arrecranus (3K3amMeH)

! — 3aHsmus npogodamcs 8 UHMEPAKMuEHbIx popmax (m.e. u3 12 uacoe npakmuueckux 3aHamuil 6 Uacog npoeoAAMCs € UCNO/b308AHUEM UHMEPAKMUBHbIX Memodoe)




5 O0pa3oBaTe/IbHbIE TEXHOIOTHH

[nsi peanusany TpefyCMOTPEHHBIX BH/IOB yueOHOIM paboThl B KayecTBe 00pa3oBaTe/bHBIX
TeXHOJIOTHH B TperojilaBaHuM JUCLIMIUIMHBI « MeTo/[bl ONTUMU3aLIMU» UCTIONb3YHOTCS:

TpaduyuoHHble obpaszosamesnbHble mexHoN02UU — UHPOPMAIMOHHAs JIeKLYs (BBOAHYIO JIEKLIUIO,
rje JaeT IepBoe Ipe/CTaB/eHUe O IMpeJMeTe UM 3HAKOMCTBO CTY/IeHTOB C Ha3HaueHUeM U 3ajladyaMu
Kypca); JeKLMM — KOHCY/bTal[uM, H3/I0)KeHHe HOBOIO MaTepuaja COIPOBOKAAeTCsl MOCTaHOBKOW
BOIIPOCOB ¥ ZIMCKYCCHEH B TIONCKAaX OTBETOB Ha 3TU BOIPOCHI; ITPAKTHUECKHe PabOTHI.

TexHonozuu npobnemHo2o obyueHusi — TpobreMHble JIEKIMW SIBJISIETCSI Pe3y/IbTaTOM YCBOEHHUS
TIOTyYeHHOW WH(OpPMaIUy MOCPeCTBOM TMOCTAHOBKM TMPOOJIEMHOTr0 BOTIpOCa M TIOMCKA TyTel ero
pelieHys; 1abopaTopHbIe 3aHATHUS C UCIOIb30BaHUEM MPO06eMHOro 00ydeH s, KOTOpOoe 3aK/F0UaeTcst
B CTUMYJIMPOBAHUM CTYZAEHTOB K CaMOCTOSITE/IbHON «J00bIue» 3HaHWN, HeOOXOJUMBIX [l pelleHus
KOHKDETHO! Tpo06JieMBbl.

TexHono2uu npoekmHo20 00OyueHus1 — OpraHu3anys obpasoBaTe/bHOrO Npoliecca B COOTBETCTBUU
C arOPUTMOM T03TAITHOTO PellieH!st TPoOIeMHOM 3alauu WK BBITIONHEHUs] y4eOHOT0 3ajaHusl.

HHpopmayuoHHO-KOMMYHUKAYUOHHble 0b6pazosamesibHble MexHoo2UU — B XOZie TIpOBe/leHHs
JIeKLJUOHHBIX 3aHATUA IpeJyCMaTpUBAeTCsl UCIO/Ib30BaHUE 3/1eKTPOHHOIO JIeMOHCTPALMOHHOTO
MaTepyana (JeKLuHu-BU3yanu3alyi), WCIO0/Ib30BaHWe VIHTepHeT pecypcoB [Jisl MPOMEXYTOUYHbBIX
aTTecTali ¥ NPOBEPKU OCTAaTOYHbIX 3HAHUMU.

6 YueOHO-MeTOAHUECKOE 00ecIieueHHe CaMOCTOATEe/IbHOM PadoThI CTY/JeHTOB

[Mo pguctumiiHe «MeTofbl ONTUMU3ALMU» TIPeJyCMOTPeHa ayJuTOpHash U BHeayAWTOpHast
caMmocTosiTesbHast paboTa 00y4aroIUXCcsl, KOTOpasi Mpe/Tio/iaraeT BLITIOJHEHHe TTPAKTUYeCKUX paboT U
JOKJIaz 10 MOJTyYeHHBIM pe3yJsbTaTaM, a TakKe YCTHBIM OIpOC O MOPsAKe BBIOJIHEHUS [PaKTUYeCKOU
paboThl, TIOMyYeHHBIM YMEHUsIM U HaBbIKaM. BHeayZMTOpHasi caMoCTosiTe/ibHasi paboTa rpejriosaraer
TaK)Ke CaMOCTOsITe/IbHOE M3yueHre Y4eOHOM TMTepaTyphl U BLIMO/THEHHEe KOHTPOIbHOW paboThI.

IIpumepHble 8onpochl 07151 yCMHO20 0ONPOCA NO 8bINO/AHEHHbIM NPAKMUYecKum pabomam
U KOHMPO/IbHOU pabome

1. CyTb MeTo/la CKaHMpPOBaHUsI (MeTo/ja MOJTHOTO Tepebopa 3HaueHuH 11e/1eBor (YHKLIUK).

2. UTo Takoe WHTEpBas HEOIpe/ie/IeHHOCTH M KaKOB ero OKOHYaTe/IbHbI pa3Mep TpU pelleHnr
3alauu MeTo/[0M Tiepebopa?

3. Kak BbiOMpaeTcst uncsio MpocMaTpUBaeMbIX TOUEK MHTEpBasia Heorpee/IeHHOCTH TIPY pellieHnH
3a/lauv OZJHOMEPHOW ONTUMH3ALIMKA METO/IOM repebopa?

4. Kakue (hyHKI[MM Ha3bIBAlOTCS] YHUMO/JATbHBIMU ?

5. UTo Ha3bIBaeTCs 30/10TbIM CeYeHrueM OTpe3Ka?

6. ANropuTM NOMCKa MUHUMYyMa METO/IOM 30/I0TOTO CeYeHUSI.

7. Teopernueckoe 0O00CHOBaHHE METOZA 30JI0TOTO CEUEHHUS.

8. Ha yuem ocHOBaH MeTO/, KBa/IpaTUUHOM UHTEPIIOJISLIUU?

9. B ueM 3ak/rouaeTcs yropsifioueHre 3HaueHU 1iefieBoi (PyHKIWN?

10. KakoBbl yC/10BUSI OKOHYAHHS [TIOMCKAa MUHUMYMa 1ie/ieBoi (GyHKIIMU B MeTO/ie 30/I0TOTO
cedyeHUe U B MeTO/le KBaZpaTUYHOW UHTEPIIOSILUN?

11. Anropyut™m norcka MMHMMYyMa MeTO/I0M [IOKOOPAWHATHOI'O CITyCKa.

12. B yeM CMBIC/ YC/I0BUS MPeKpaljeHrs IOUCKa B MeTO/ie TIOKOOPAUHATHOIO CITyCKa?

13. Yro Takoe rpagueHT GyHKIU? UTO OH XapakTepusyeT?

14. Kak onpezensieTcss MOAy/ b TpagurenTa? UTo oH onpepenseT?

15. Cy1jHoCTh MeTo/ja rpaZjJMeHTHOrO CIIyCKa.

16. YeM MeTO/, HAUCKOpeMILIero CIycka OT/IMYaeTCsl OT MeTo/a TPaJiIueHTHOrO CITycKa?

17. YcioBre OKOHUaHME TIOUCKA B TPaJJUeHTHBIX MEeTOAaxX.



18. UTto Takoe 3¢ppeKT «oBparop»?

19. Uto Takoe Mouck 1o obpasiy B MeTofie KOHpUryparuu?

20. Korpa npexpatijaercs NOMCK MUHUMyMa B MeToge Xyka-/bxkusca?

21. B ueMm 3aKr04aeTcs CyTh IIPOLIelyP «OTPayKeHUsI», «PaCTsKeHUsI» U «CKaTUs» B MeTofe
Henpepa-Mupga?

22. KakoBbI yC/IOBYSI OKOHYaHMS [IOMCKAa MUHUMYMa LiefieBor (DyHKLIMU B METOZE 30JI0TOT0
CeyeHue M B MeTo/le KBaJipaTUYHON UHTEPHOJISALUN?

23. B uem 3ak/irouaeTcsi reOMeTpUYECKUM CMBICIT 3a/jaul IMHEMHOTO TIPOrpaMMUPOBaHus?

24. Kako¥ BI/ MOXKET UMeThb 00/1aCThb /I0MyCTUMBIX PellleHUi TIPH reOMeTpUYeCKOM MeTo/ie
pewenus 3J1I17

25. Yto onpepiensieT BeKTOP-rpaueHT LiesieBoi (yHKIMU? Kak ero nocTpouTs?

26. B uem 3aksrouaeTcst pyHaMeHTa/IbHasi TeoOpemMa CUMILIEKC-MeToza?

27. Kak ocy11iecTBsieTcs lepexo/ K KaAHOHUYeCKO# (popMe 3amicy 3a/jauu JIMHEHHOro
IIpOrpaMMUpOBaHUs?

28. Kak 1IpoBepUTh COBMECTHOCTb CUCTEMbI OFPaHUYeHUU 3a/lauM JIMHEeMHOIO NPOrpaMMHUPOBaHUSA?
Kakoii OyieT BbIBO/], €C/Ii CUCTeMa OrpaHUueHUid HecOBMeCTHa?

29. Kak npoBepyTh OrpaHIUUeHHOCTH LieneBoi ¢yHKn? Kakoii OyieT BbIBOJI, ec/y 1ienieBast
(yHK1L[MS1 HeOrpaHUYeHHa?

30. Kakoe 6a3ucHOe pellieHHe CUATAeTCS JOMYCTUMBIM B cUMILIeKC-MeTozie? Kak mocTynuts, eciu
0a3ucHOe pellleHHe 0Ka3a/ioCh HeZOMYCTUMBIM?

31. Kakoe 6a3ucHOe pellleHHe CUATAETCS ONTUMAaIbHBIM B cUMILieKc-MeTozie? Kak mocTynuTs, ecin
0a3rcHOe pellleHHe 0Ka3a/J0Ch HEOTITUMATbHBIM?

32. Kak omnpezienTh pa3pellaroljiii 37IeMeHT B CUMITIeKC-Tabsure?

33. B ueMm 3aK/IFOUaeTCsi «IpaBU/Io TIPSIMOYTO/TbHHUKA» TIPU IPeobpa30BaHUU CUMILIEKC-TaOIHLbI?

34. Kak MmaTtematruecky c)oOpMy/IMpOBaTh TPAHCIIOPTHY!O 3a/auy JTMHEHHOr0 IPOrpaMMUPOBaHUs?

35. B uem 3ak/rouaeTcsi He0OX0IUMOe U I0CTaTOUYHOE YCIOBUSI Pa3pPelIMMOCTH TPaHCIIOPTHOM
3a71aun’?

36. Kak cocTaBUTh MCXO/HBIM OMOPHBIM MJ1aH TPaHCIIOPTHOM 3a/jlaul MEeTO/IOM CeBepOo-3amnajHoro
yrja ¥ MeTOZIOM MUHUMAJILHOTO 3/1eMeHTa?

37. B ueM CyTb MeTO/ja IOTEHL[MA/IOB TIPU pellleHUH TPaHCIIOPTHOW 3a/jaun’?

38. UTo noHrMaeTcs noJ LMK/IOM B TPAHCIIOPTHOM 3ajaye?

39. Kakoii oropHbIi Ti/1aH B TPAHCIIOPTHOM 3afiaue CYMTAeTCsl ONTUMa/IbHbIM?

3adaHus no KOHMpo/bHOU paGome

3adaHue 1

Penmth 3ajauy /AMHEMHOrO MpPOrpaMMMPOBAHUSI TeOMETPUYECKMM U CUMILIEKC-MEeTO/IOM.
CpaBHUTH pe3yJ/IbTaThl.

Tabnwa 2.1
BapuaHTb!
Ne BapuaHTa 3JII1
1 e 2e, — 3o, = IXlaa<
[ 2y, o+ . —— 1 O
{ - 2, + 3B, =
L 2y = e, =8
Py e A =
2 e, e P, ELE
=1 >y — 2w, — 1 =2
— 2y e B, ==y sS4
L =2 >y = =S, — 1
R e e & ]
3 f =2x, + 7x, — max
- 2x; +3x, =14
x, +x, =8
X, x, =0
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Ne BapraHTa

3JII1

4.

£ ==y

— 1 S, —— rmaas

=1 =2

S, + 2w, =25
B, 4+ Ao, _— 2
— = SBowo,

= O

Dy o P

f —5x, + 3x, — max
3x, +5x, =15
5x, +2x, =10

X, X, =0

Fa — >,

e =
gy - 2,
=2y e o

= O

— o, = AT aE
=1 O

== =

=1 O

R

— L e B ]

ra

s

x ——

= A

= oy

—— = .

=R >y

—— 2 o

—_— =

Sy A B
=

e B e

==

Fa = =,y

B T =
-+ — = ey
=% >,

T W |

o

—#— = o

—A— S

——  ETTaEm <
= =1
=1 =

= ==

5 = 2, -
B, —

4 —

=2
— 2 oo,

=2 oy

Ny e

—— FBo

e e = e
=1 =
3

=

=

10.

f=-2x -

3x, — min

- 4Ax +2x, =4
x, +x, =6

X, X, =0

11.

f —2x, +3x, — max
- 3x, - 2Z2x, =-6
x, +4x, =4

X, X, =0

12.

f —2x, + 3x, — max
{Xl + x, =2

x, +x, =1

X, Xo

=0

13.

o=

-+ Do,

I En >

=1

Ay = N
2 L, =2

Ay = X

= O

Sy . i = O

14.

e

3adaHue 2

PelvTh TpaHCIIOPTHY!O 3a,auy JUHEHHOr0 IPOrpaMMHPOBaHMUS.

1. Ha cxmagax A, B, C umerorcd 3amacel MNpOAyKUMM B KosmuvectBax 90, 400, 110 T.
cootBeTcTBeHHO. [loTpebuten M, H, K Ho/mKHBI MOMYYUTH 3Ty MPOAYKIMIO B KOTAYECTBAX
140, 300, 160 T. cooTBeTcTBeHHO. HaliTu Takoil BapuaHT MPHKpeIUIeHHs MOCTaBLIUKOB K
rorpebuTesNsiM, TIPY KOTOPOM CyMMa 3aTpaT Ha TiepeBo3KH Oblsia 661 MUHMManbHOW. Pacxo/pl 1o

riepeBo3Ke 1 T. MPOAYKIMM 3a/laHbl TabuLei (y.e.).

2 5 2
4 1 5
3 6 8
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B nynkrax A u B nHaxopgarca coorBerctBeHHO 150 u 90 1 roprouero. IlyHkram 1, 2 u 3
TpebytoTcst cootBeTcTBeHHO 60, 70, 110 T. roptouero. CTOUMOCTh MepeBO3KH 1 T. TOpIOUero 13
nyHKkTa A B nyHKTHI 1, 2, 3 paBHa 60, 10, 40 geH. ex. 3a 1 T. COOTBeTCTBEHHO, a U3 IyHKTa B B
nyHkTel 1, 2, 3 — 120, 20, 80 meH. exn. 3a 1 T. cooTBeTcTBeHHO. COCTaBbTe IJIaH EePEeBO30K
TOpIOUero, MUHUMU3UPYIOLUH 00IIyI0 CyMMY TPAHCIIOPTHBIX PACXOZIOB.

B Tpex XpaHW/IWIIAX TOPIOUETO eXXeAHeBHO xpaHuUTcs 175, 125 u 140 T 6eH3uHa. OTOT OeH3UH
€KeJHEeBHO I10/Iy4yaloT YeTbIpe 3alpaBOuHble CTAaHLIUK B KOJIMUECTBaX, PABHBIX COOTBETCTBEHHO
180, 160, 60 u 40 T. CTOoMMOCTH TMepeBO30K 1 T OeH3WHAa C XPAHWIMWI K 3arpaBOYHBIM
CTaHLMSAM 3afaroTcsi marpureld. COoCTaBUTb TAaKOM I/1aH TepeBO30K OeH3WHa, MpU KOTOPOM
0011jasi CTOMMOCTB TIEPEBO30K SIBJISIETCS] MUHUMAaJTbHOM.

9 7 5 3
1 2 4 6
8 10 12 1

[TpombIIsIeHHBIN KOHLIEPH MMeeT /1Ba 3aB0Jia U NATh CKJIAZI0B B Pa3/IMYHbIX PerMOHAaX CTPaHbI.
Kaxxapiii Mecsiyy nepBblii 3aBoj, npousBoguT 40, a BTopor 70 ex. npoaykuuu. Bes npoaykuus,
TIPOM3BO/IMMast 3aBO/laMH, /I0/DKHA OBITh HarpaB/ieHa Ha CK/lafibl. BMeCTMMOCTE MepBOTo CKiiaza
paBHa 20 eg. nipogykuuu; BToporo — 30; TpeTbero — 15; yetBepToro — 27; naToro — 28 eyHULL.
W3pep)XKU TPaHCIOPTUPOBKU TMPOAYKLMKA OT 3aBoja [0 CKIaja IpuBe/leHbl B MaTpHlie.
Pacripegienure 1iaH 1epeBO30K M3 YC/I0OBUSI MUHUMM3aLIMU e€XXeMeCSYHbIX pacxof0B Ha
TPaHCIIOPTUPOBKY.

520 480 650 500 720
450 525 630 560 750

Ha Ttpex xye6okomOuHaTax exeaHeBHO mpousBoautcs 110, 190 m 90 T Myku. DTa MyKa
notpebssieTcsi  ueTbIppMs  Xs1e603aBoZlaMy, eXkKeJHeBHble TIOTPEOHOCTM KOTOPBIX paBHbI
cootBerctBeHHO 80, 60, 170 u 80 1. Tapudsr mepeBo3ok 1 T Myku ¢ X1e60KOMOMHATOB K
KaXoMy U3 x71e603aB0/j0B 3afiatoTcsi MaTpuLieil. COCTaBUTh TaKO# I/1aH 0CTaBKU MYKH, TIpU
KOTOpPOM 0011]asi CTOMMOCTb TIePeBO30K SIBJISIETCSI MUHUMAa/TbHOM.

8 1 9 7
4 6 2 12
3 5 8 9

I'py3, XpaHSIUICS Ha Tpex CKaafax v TpebOyromuii as nepeBo3ku 60, 80, 106 aBToMarimH
COOTBETCTBEHHO, HEOOXO/JMMO TIepeBe3TH B UeThIpe Maras3uH. [lepBomy MarasuHy Tpebyetcs 44
MalluHbl rpy3a, Bropomy — 70, TpetbeMy — 50 u ueTBeprOomMy — 82 MammHbl. CTOMMOCTb
npobera ofiHOW MarmHbl 3a 1 KM coctaBnseT 10 geH. Eaunun. PaccTosiHus OT CKIajoB [0
MarasuMHOB yKa3aHbl B Marpulie. CocTaBbTe MHHUMa/bHbIM [0 CTOMMOCTH TJIaH TepeBO3KU
rpy3a OT CK/a/loB [I0 MarasuHoB.

13 17 ©6 8
2 7 10 41
12 18 2 22

Ha cknagax A, B, C wumerorcsa 3amackl npoaykuuu B KomuuectBax 90, 350, 110 T.
cooTBeTCTBeHHO. [loTpebutenn M, H, K A0/mKHBI MOMYYUTh 3Ty TPOAYKIMIO B KOJIWYECTBAaX
140, 250, 160 T. cooTBeTcTBeHHO. HallTh Takol BapWaHT IIPUKPEIIEHUs TTOCTaBIUKOB K
noTpebuTesnsiM, MPXU KOTOPOM CyMMa 3aTpaT Ha MepeBo3KH Obiia Ob MUHUManbHOW. Pacxozpbl 1o
riepeBo3Ke 1 T. IPOAYKIMM 3a/laHbl TabuLed (y.e.).

5 2 8
1 4 3
3 6 7



8.

10.

11.

12.

13.

B nynkrax A u B nHaxopgarca coorBerctBeHHO 160 u 90 1 roprouero. IlyHkram 1, 2 u 3
TpebytoTcsi cootBeTcTBeHHO 60, 80, 110 T. roptouero. CTOUMOCTh MepeBO3KH 1 T. TOpIOUero 13
nyHkTa A B nyHKTHI 1, 2, 3 paBHa 40, 20, 60 geH. ex. 3a 1 T. COOTBeTCTBEHHO, a U3 IyHKTa B B
nyHkTel 1, 2, 3 — 90, 120, 20 meH. exn. 3a 1 T. cooTBeTcTBeHHO. COCTaBbTe IJIaH EePeBO30K
TOpIOUero, MUHUMU3UPYIOLUH 00IIyI0 CyMMY TPAHCIIOPTHBIX PACXOZIOB.

B Tpex XpaHW/IWIIAX TOPIOUETO eXXeAHeBHO xpaHuUTcs 175, 125 u 120 T 6eH3uHa. OTOT OeH3UH
€KeJHEeBHO I10/Iy4yaloT YeTbIpe 3alpaBOuHble CTAaHLIUK B KOJIMUECTBaX, PABHBIX COOTBETCTBEHHO
180, 140, 60 u 40 T. CToMMOCTH TMepeBO30K 1 T OeH3WMHAa C XPaHWIMWI K 3alpaBOYHBIM
CTaHLMSAM 3afaroTcsi marpureld. COoCTaBUTb TAaKOM I/1aH TepeBO30K OeH3WHa, MpU KOTOPOM
0011jasi CTOMMOCTB TIEPEBO30K SIBJISIETCS] MUHUMAaJTbHOM.

9 3 5 5
7 2 7 6
8§ 6 12 1

[TpombIIsIeHHBIN KOHLIEPH MMeeT /1Ba 3aB0Jia U NATh CKJIAZI0B B Pa3/IMYHbIX PerMOHAaX CTPaHbI.
Kaxxapiii Mecsy nepBblii 3aBoj, npousBoguT 50, a BTopor 80 ex. mpoaykuuu. Bes npoaykuus,
TIPOM3BO/IMMast 3aBO/laMH, /I0/DKHA OBITh HarpaB/ieHa Ha CK/lafibl. BMeCTMMOCTE MepBOTo CKiiaza
paBHa 20 eg. ripoAyKuuu; BToporo — 40; TpeTbero — 25; yeTBepToro — 27; naToro — 28 eyHULL.
W3pep)XKU TPaHCIOPTUPOBKU TMPOAYKLMKA OT 3aBoja [0 CKIaja IpuBe/leHbl B MaTpHlie.
Pacripegienure 1iaH 1epeBO30K M3 YC/I0OBUSI MUHUMM3aLIMU e€XXeMeCSYHbIX pacxof0B Ha
TPaHCIIOPTUPOBKY.

510 380 650 400 720
450 225 430 560 850

Ha Tpex xse6okomOuHaTax exkefHeBHO mpomsBogutcs 120, 190 u 100 T mMykn. OTa MyKa
notpebssieTcsi  ueTbIppMs  Xs1e603aBoZlaMy, eXkKeJHeBHble TIOTPEOHOCTM KOTOPBIX paBHbI
cootBerctBeHHO 80, 70, 170 u 90 1. Tapudsr mepeBo3ok 1 T MyKu ¢ X1e60KOMOHMHATOB K
KaXoMy U3 x71e603aB0/j0B 3afiatoTcsi MaTpuLieil. COCTaBUTh TaKO# I/1aH 0CTaBKU MYKH, TIpU
KOTOpPOM 0011]asi CTOMMOCTb TIePeBO30K SIBJISIETCSI MUHUMAa/TbHOM.

1 8 9 5
4 6 12 2
3 7 4 9

I'py3, XpaHSIMICA Ha Tpex CKaazfax v Tpebyromuii ais riepeBo3ku 50, 70, 106 aBTOMarmH
COOTBETCTBEHHO, HEOOXOMMO TIepeBe3TH B UeThIpe Maras3uHa. [leppomy MarasuHy TpeOyeTcs
44 mammHbl rpy3a, BTopoMy — 60, TpetbeMy — 50 U yeTBepTOMy — 72 MammHbl. CTOMMOCTh
npobera ofiHOM MalMHbI 3a 1 KM coctaBisier 10 fgeH. equnHul]. PacCTOsIHUA OT CK/IAZioB 10
MarasuMHOB yKa3aHbl B Marpulie. CocTaBbTe MHHUMa/bHbIM [0 CTOMMOCTH TJIaH TepeBO3KU
rpy3a OT CK/a/loB [I0 MarasuHoB.

13 17 16 8
5 7 41 10
12 15 2 22

Ha cknagax A, B, C wumerorcsa 3amackl npoaykuuu B KomuuectBax 80, 400, 100 T.
cooTBeTCTBeHHO. [loTpebutenn M, H, K A0/mKHBI MOMYYUTh 3Ty TPOAYKIMIO B KOJIWYECTBAaX
130, 300, 150 T. cooTBeTcTBeHHO. HallTh Takol BapvaHT IIPUKPEI/IEHUs TTOCTaBIUKOB K
noTpebuTesnsiM, MPXU KOTOPOM CyMMa 3aTpaT Ha MepeBo3KH Obiia Ob MUHUManbHOW. Pacxozpbl 1o
riepeBo3Ke 1 T. IPOAYKIMM 3a/laHbl TabuLed (y.e.).

2 1 2
6 5 8
3 4 5
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14. B Tpex XxpaHWIMIIAX TOproYero exkefHeBHO xpaHuTtcs 185, 125 u 130 T GeHsuHa. IToT OeH3UH

15.

e)XeJIHeBHO I10JIy4aroT YeThbIpe 3allpaBOYHble CTAaHLIMU B KOJIMYECTBAX, PABHbIX COOTBETCTBEHHO
170, 160, 60 u 50 T. CToMMOCTH TepeBO30K 1 T OeH3MHAa C XpaHWIMWI K 3arpaBOYHBIM
CTaHLMSIM 3ajatoTcsi MaTtpuied. CoCTaBUTh TaKOM I/IaH TiepeBO30K OeH3MHa, MpPU KOTOPOM
0011jast CTOMMOCTB TIepeBO30K SIBJISIETCS] MUHUMA/IbHOM.

10 7 12 3
1 2 4 1
8 9 5 6

Ha Tpex xyeb6okombuHatax exefHeBHO mnpousBogutcsi 110, 170 u 80 T mMyku. DTa MyKa
notpebssieTcsi  UeTbIppMs  x/1e003aBOZiaMy,  eXKeJHeBHbIe TIOTPEOHOCTH KOTOPBIX paBHbBI
cootBetcTBeHHO 70, 60, 150 1 80 T. Tapudsl nepeBo3ok 1 T MykKu C X1e00KOMOMHATOB K
Ka)XJ0My U3 x71e003aB0JI0B 3aat0Tcst MaTpriieil. COCTaBUTh TAKOM IJIaH /I0CTAaBKU MYKH, TIPH
KOTOPOM 0011jasi CTOMMOCTb T1epPeB030K SIBJISIeTCSI MUHUMAJTbHOM.

2 1 3 4
7 9 8 12
9 5 8 6

13



7. O1ieHOYHbIe CPe/ICTBA /I/I MPOBeJeHUsI MPOMe)KYTOUHOM aTTecTanuu

a) HnannpyeMble P€3y/1bTAaThbl Oﬁy'-lEHl/Iﬂ H OLI€CHOYHbI€ CpeJACTBA /I ITIPDOBE€HUA HpOME)KYTOHHOﬁ dTTeCTaliu:

CTpyKTypHBII
3/1eMeHT
KOMITIETEeHLINU

[1naaupyemble pe3ysibTaThl 00y4YeHust

OueHouHbIe CpejCTBa

CII0COOHOCTEIO MPOBOAWTL BBIYMC/INTE/IbHBIE 3KCIIEPUMEHTBI C MUCIT0/Ib30BAHHUEM CTAdHAAPTHBIX IPOrPAMMHBIX CPeACTB C LeJ/IbI0 IMOJ/TyYeHHSA

MdTeMadTHUUYeCKHX MO,E[EHEﬁ MpoLeccoB U 00BEeKTOB aBTOMATH3

auuu v ynpasnenus (I1K-2)

3HaThL

KIacCU(UKaI[MI0 MeTOZOB CTaTU4YeCKOl|
ONTUMH3ALIUYA U METO/ZIOB pellleHUs 3a7iayl
JMHeNWHOT0 POrPaMMHPOBaHMS;

aJIrOPUTMBbI peanu3alum MeTO/I0B
O/IHOMEepHOMU u MHOT'OMepHOM|
ONTUMH3ALIUY;

METOZbI pellieHUst 3a/lay  JIMHeHHOTr o)
TpPOrpaMMUPOBaHUS;

CrieLidabHbIe MeTO/IbI pelieHus]
ONTUMHU3ALIMOHHBIX 3a/au npu

MO/Ie/IMPOBaHUU CUCTeM YTIpaBJIeHUSI;
MeTO/bl pellleHrsl 3a/lay HeJIMHeNHOrg
TIPOTrPaMMHKPOBaHMUS;

1.

W

11

10.

12.

13.
14.
15.

[TocraHoBKa  3a7auM  onTumu3aiud.  OCHOBHBIE
MaTeMaTHUeCKUX MO/ie/iell ONTUMU3ALIH.
Krnaccudukaiiys 3ajau OonTUMU3aI|HM.

[TpyuMepbI MOCTaHOBKY 3a/1a4 ONTUMH3al[UH.
OpHOMepHbIe 33/lauM ONMTUMM3aIUM. PellleHue 3ajau OJHOMEPHOW ONTUMU3ALINU
METOZIOM MPOM3BOAHOMN U METOZOM ITOJTHOTO Tiepebopa

OpHOMepHbIe 3a/lauM ONMTUMM3aIMM. PellleHue 3ajau OJHOMEPHOW ONTUMU3ALINU
METOZIOM 30JI0TOTO CEeUEHUST

OpHOMepHbIe 3a/lauM ONMTUMM3aIUM. PellleHue 3ajau OJHOMEPHOW ONTUMU3ALINU

MEeTOJO0M KBaJp aTUUYHOM WHTEePIIOoJIALIMN

STallbIl MMOCTpOEHUH]

MHoroMmepHble  3aZjaud  ONTUMU3aLMu. PellleHWe  3a7ady  MHOTOMEpPHOM
ONTUMM3aLMd MEeTOZI0M IMOKOOPAUHATHOIO CITyCKa

MHoroMmepHbele  3aZjaud  ONTUMU3aLMu. PellleHWe  3a7ady  MHOTOMEpPHOM
ONTUMM3aLMY FPaIMeHTHBIMUA METOAAMU

MHoroMmepHble  3aZjaud  ONTUMU3aLMu. PellleHWe  3a7ay  MHOTOMEpPHOM
ONTUMM3aLMM MeTOZ,0OM HaUCKOPEeWILIero Crycka

MHoroMmepHble  3aZjaud  ONTUMU3aLMu. PellleHWe  3a7ady  MHOTOMEpPHOM

ONTUMM3ALIMK MEeTO/I0M KOH(UTypaLuu

. MHOFOMeprIe 3a/la4d ONTHMM3allH. CUMIIIeKCHBIM MeTO[, IIpAMOro IIOMCKa

Henpgepa-Muga.

[ToHATHe /WHEHHOro NPOrPaMMHPOBAHHUSL.
NPOrpaMMHUPOBaHKS B 00I1IeM BH/E.
CeomMeTpuuecKrii MeTO/ pellieHus 3a/iau JTUHeHHOro TIPOrPaMMUPOBAHHS
CHUMITTIEKC-MeTO/I, IMHEHHOTO MTPOTrPaMMUPOBaHUST: 0011jasi CyTh MeTOZa
CHMIIeKC-MeTOJ, JIMHEHHOTO MPOrPaMMHPOBAHHUSI: TIOPSIOK paboThl C CHMILIEKC

ITocTtaHoBKa 3ala4uu JIMHEMHOT O




CTpyKTypHBII

371eMeHT [TnaHupyemble pe3y/bTaThl 00yUeHUs OueHOuUHbIe Cpe/iCTBa
KOMITIETEeHLINU

TabLen

16. Cumriekc-MeTo/, IMHeMHOT 0 TIporpaMMHUpoBaHust: Tipumep peleHust 3J111

17. TpaHcriopTHasi ~ 3aZjlaua  JIMHEWHOTO  MpPOTrpaMMHpOBaHusi:  (OpPMYJ/IHMPOBKA
TPAHCIIOPTHOM 3a/lauu

18. TpaHcriopTHas 3afiaya JIMHENHOro NpOrpaMMHPOBAaHUs: MaTeMaTHuecKas MOJeJIb)
TPaHCTIOPTHOM 3aJjauu B 0011[eM BU[e

19. TpaHcriopTHasi 3ajjaya J/MHEWHOTO NPOrpaMMHUPOBaHUS: IIPUMep COCTaB/IeHUs]
MaTemMaTUueCcKOW MO/ie/I TPaHCIIOPTHOW 3a/lauu

20. TpaHcriopTHasi 3aZiaua JTMHENMHOr0 MPOrpaMMUPOBAHUS: METOJ] CeBepO-3anaJHOro
yria

21. TpaHcriopTHas 3a/a4ya JIMHEMHOIO IPOrpaMMHPOBAHHUS: MeTO/, ITOTEeHLIAaoB.

22. HenvHeliHOe mporpaMMHUpOBaHUe: TIOHsTHe, MocTaHoBKa 3ajaud HJIIT B obiieM
BU/JIE.

23. Oco6eHHOCTH 3afiau HeJTMHeMHOT0 TTPOrpaMMUPOBaHUSI.

24. Knaccudukauys 3aga4y v metoz0B HJITI.

25. HenuHeiitHOe nporpaMMUpoBaHre. MeTo/ MHOKUTes el JlarpaHka.

26. HenuneiliHoe nporpammMupoBanue. Teopema KyHa-Takkepa.

YMmets peliarthb 3a/auu ONTUMAaJILHOIO
yIipaB/ieHus;

(hopMyMpoBaTh KpUTEPUM ONTUMHU3ALIMY]
Y ONTUMaJbHOCTU TPU MO/ e/MPOBaHUY
CUCTeM YIIpaBJIeHUS;

MPOU3BOAUThL  (popManM3aluio  3a7ay
OTNTHUMH3aI N u OTNTHMAaJIbHOTO)
yIIpaBJ/IeHuS;

pabotaTb CO  CIeI[Ha/TU3UPOBaHHbBIM|
MpPOrpaMMHBIM  obecrieueHueM  ZiJis]

pelieHrs OIITUMU3dl[MOHHBIX 3a/a4,
MPUMEHATE ONTHUMHU3ALIMOHHBIE METOb]
A UCCeoBaHUA W TIPOEKTHUPOBAHNSA
MaTeMdTHU4YeCKHX MOAEHeﬁ rmponeccoB Y

00BHEKTOB aBTOMATHU3AllMU W YIIPaBJIeHUS,

Haiitu Ha otpeske [-10,10] abcuuccy TOUKM MHHMMYyMa 3aZldHHOW O/IHOMEPHOM
11es1eBoi (PyHKLIMM C abCOMIOTHOM MOrPelIHOCThIO, He rpeBbiiatoieid 0,01:

U=x?+k - explks - x)
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CTpyKTypHBII
3/1eMeHT
KOMITIETEeHLINU

[1naavpyemMble pe3ysibTaThl 00y4YeHust

OueHouHbIe CpeCTBa

-

Homep Bapnanta K ky
1 1,0 -0,85
2 2,0 -0,65
3 3.0 -0.45
4 4,0 -0,25
5 5,0 -0,05
6 6,0 0.15
7 7,0 0,35
8 8,0 0,55
9 9,0 0,75
10 10,0 0,95

2. MUHUMH3UPOBATh METOJIOM MHOTOMEDHOM ONTUMM3al[iK Lie/IeByI0 (PYHKINI0 C
abCOMFOTHOM TTOrPeLTHOCTRI0, He TipeBbitatoreii 0,01:

U:f[xl,leza-xl+b-x2+exP(c-xf+d-x§).

Homep a b ¢ d
BapIaHTa
1 1.0 -1.4 0.01 0.11
2 2.0 -1.3 0.04 0.12
3 3.0 -1.2 0.02 0.13
4 4.0 -1.1 0.16 0.14
5 3.0 -1.0 0.25 0.15
6 6.0 -0.9 0.36 0.16
7 7.0 -0.8 0.49 0.17
8 8.0 -0.7 0.64 0.18
9 9.0 -0.6 0.81 0.19
10 10.0 -0.5 0.94 0.20

3. Pemmrts 3aauy TMHEIHOTO MPOrpaMMHUPOBAHUsSI FeOMETPUUECKUM MeTO/[OM:

= 2 >y

——

4 =,

=

= &

Dy o

=

-+ B, —= I Ea >
=2V —_—1 O
{ - 2>, + B
\ZXI
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CTpyKTypHBII
3/1eMeHT
KOMITIETEeHLINU

[1naavpyemMble pe3ysibTaThl 00y4YeHust

OueHouHbIe CpeCTBa

4. Pemnts 3a/jauy JIMHENHOrO MPOrpaMMUPOBAHUS CUMILIEKC-METOZ,0M:
f —=2x, + 7x, — max
- 2x, +3x, =14
{xl + x, =8

X, X, =0

5. PemlmTh TpaHCIIOPTHY!O 3a/ja4uy TMHEWHOTO IPOrPaMMHUPOBaHUS.

Ha ckimagax A, B, C uMeroTca 3amackl NpoAykKuuu B KoauuectBax 90, 400, 110 T.
cooTBeTcTBeHHO. [loTpebutern M, H, K [o/DKHBI TOMyudTh 35Ty TIPOAYKLUIO B
KonmruectBax 140, 300, 160 1. cooTBeTcTBeHHO. HaliTh Takol BapuaHT NPUKpeIIeHUs
MMOCTABIIMKOB K TIOTpeOWTessiM, MPY KOTOPOM CyMMa 3aTpaT Ha IepeBO3KH Obuia Obl

MUHMMa/ILHOU. Pacxo/ie1 110 mepeBo3Ke 1 T. IPOAYKLMU 3a/jaHbl TabuLet (y.e.).

w AN
D = U
Qo U N

Bnagetb

MEeTOJJUKOM  CBeZleHUs] TMPaKTUUYeCKHX .
- 1. B pesynbTaTe 3KCriepuMeHTa OMpejie/ieHbl 3HaueHusi HeKOTOPOW BeUUYMHbI Y —
33/lay OMTUMHU3ALMM K KaHOHUYECKOM|

dbopme (popmanusaiyu 3azau);

HaBbIKaMH pean3aliiun dJITOPUTMOB

YMCJIEHHOU ONTUMHU3ALIUU
HCII0/IE30BaAHNEM NPOrpaMMHBIXIOMOLL[BI0 METOZA MHOTOMEPHOW ONTUMU3allMy OIpe/leIUTh TaKoe 3HaueHre rapaMeTpoB
Cpe/iCTB; a,b,c  sroii  QyHKIMM, TIPM  KOTOPBIX CyMMa KBaJpaTOB  OTK/IOHEHWH
dHA/IMTHYeCKUM KOHCTPYHMPOBAaHUEMbKCIiepUMEeHTA/IbHBIX JAHHBIX OT paCUueTHBIX 3HaueHUH Oy/1eT MUHHUMaJIbHa:
ONTUMAabHbBIX peryisiTopoB u )

n
MpaKTUUeCKUMU criocobamu U=3y(x)- y(x) — min.
onpe/ie/ieHUs K03(puIeHTOR i-1

CTaOUM3UPYIOIIETO YIIPaB/IeHMUSI.

y°(x;), COOTBeTCTBYIOII[ME ONpe/e/leHHBIM 3HaueHHsAM JPYToi epeMeHHo# X — X; . TIpH
DTOM YCTaHOBJIEHO, YTO MEXJy BEIMYMHAMH Yy M X CYIeCTBYeT (YHKLMOHA/IbHasl
(BaBUCUMOCTb, TpuueM BUJ QyHKImH y* = f(x;) =ax? +bx; +¢ u3BecTeH. TpebyeTcs ©

[Tocne 3Toro, [y HaWeHHBIX 3HaueHUd KodduimeHnToB da.b.c HeobXoaMMO
rmocTpouth rpaguk GyHKIMU y* = f(x) U OTMETUTh Ha HEM KCIIepUMeHTa/IbHble TOUKH.
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CTpyKTypHBII
3/1eMeHT
KOMITIETEeHLINU

[1naavpyemMble pe3ysibTaThl 00y4YeHust

OueHouHbIe CpeCTBa

3HaueHUst TapaMeTpoB 4. b, C ciemyeT uckaTh ¢ abCOMOTHOM MorpemHocTei0 € =0,01,
i 3uavenns y; = y(x;)
Ne 1 Ne 2 Ne 3 Ne 4 Ne 5 Ne 6 Ne 7 Ne 8 Ne 9 Ne 10

1 2,05 | 2.09 2.02 1.99 | 2.23 207 [2.18 |-0.10 |-0.16 |2.09
2 1.94 | 2.05 1.98 203 | 229 2,17 |243 |-021 |001 |231
3 1.92 | 2.19 1.67 220 | 227 221 |240 |0.01 0,10 | 2.72
4 1.87 | 2.18 1.65 239 | 2.62 231 [243 |005 |016 |2.77
5 1.77 | 2.17 1.57 219 | 2.72 210 |2.65 |-0.13 |0.05 |2.78
6
5
8

1.88 | 2.27 1.42 2.61 2.82 209 |275 |-023 |035 |297
1.71 | 2.58 1.37 235 | 3.13 212 |2.67 |-021 |0.19 |3.00
1.60 | 2.73 1.07 2.60 | 3,49 1.63 |2.66 |-043 |0,50 | 351

) 1.56 | 2.82 0.85 255 | 3.82 1.78 |2.63 |-057 |0.74 |3.43
10 1.40 | 3.04 0.48 2.49 | 3,95 1,52 | 2,75 |-0.44 |1.03 |3.58
11 1.50 | 3.03 0.35 250 | 422 1.16 | 241 |-044 |1.06 |3.58
12 126 | 3.15 | 030 | 252 | 4.48 1,07 | 224 |-083 |1.49 |3.51
13 099 | 3.62 | -0.61 | 2.44 | 5,06 0.85 |2.12 |-0.78 |1.79 |3.82
14 097 | 3.85 | -1.20 | 235 | 5.50 056 |1.74 |-0.81 |2.,03 |3.90
15 091 | 4,19 | -139 | 226 | 5.68 0.10 |1.,57 |-1.06 |222 |3.77
16 071 | 445 | -1.76 | 2,19 | 6.19 | -025 | 1,17 |-1.41 |2.50 | 3.81
17 043 | 489 | 228 | 224 | 642 | -065 |096 |-1.40 |2.8%8 | 4.00
18 054 | 506 | 281 | 234 | 7.04 | -1.06 |063 |-1.70 |3.21 |3.97
19 0.19 | 563 | -357 1.96 | 7.57 | -1.66 | 025 |-196 |3.63 |4.08
20 001 | 591 | -406 | 219 | 810 | -2.01 |-0,01 |-191 [3.90 |4.08

2. Vcrionb3ysl UMC/IeHHBIM MeTOJ, MUHUMM3aliy, HaWTH ONTUMa/bHOe 3HaueHue
[MOCTOSIHHOM BPEMEHM W BPEMEHU 3ara3/iblBaHusl [JI yKa3aHHOW KPHMBOW pas3roHa Mpu
Kosbduuente nepegaun 0,1m%c. KpuBas pasroHa aHaJUTHYECKM OMUCHIBAETCH
BbIpaKEHUEM:

1HTepBan pa3butk Ha 10 yyacTkoB. COCTaBUTH alTOPUTM PEIIIeHUs U peasri30BaTh ero Ha
OBM. CpaBHUTH pe3y/ibTaTbl pacueTa C pe3y/abTaToOM TIpaduueckoro orpejeneHus]
MCKOMBIX BeyMuvH. [locTpouthb h(e) o pe3yJjibTaTaM YUC/IeHHOT'O OIpe/ie/ieHUsl U
rpacyyeckoro onpezesieHyst Ha OJHOM rpaguke.
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CTpyKTypHBII

3JIeMeHT [TnaHupyemble pe3y/bTaThl 00yUeHUs OueHouHbIe CpeCTBa
KOMIIEeTEHIUU

oo e

» 0,075

= 005

S 0,025 ,

S 0

0 04 08 12 186 2 2,4
Bpems, ¢

3. B kamepHoOM reuy NMPOUCXOAUT HarpeB 3arO0TOBKU:

Tonmeo
[—
Ten

Vr

THOB

Tem

[TapameTpamu HarpeBa sIB/ISIFOTCS:

V:— pacxoj TOIIMBa B TeUb, M>/u;

Tcm — CpejiHeMaccoBasi TeMIiepaTypa 3aroToBkH, C;

Tpn — TeMIIepaTypa pabouero npocTpaHcTsa neuw, ‘C;

Triop — TEMITEPATypa MOBEPXHOCTH 3ar0TOBKH, C;

T}, — TemMriepaTypa LieHTpa 3aroToBku, C.

B kauecTBe yrnpaB/sitolero Bo3/ielicTBUe 3/1eCh BbICTYIAeT Pacxo/| TOI/IMBA.
3a 3amaHHoe BpeMst T HeoOXoAMMO 00OeCreunTb HarpeB 3arOTOBKU OT 3a/laHHOM
Haua/bHOM TeMmepaTypbl T° 10 3a[jaHHOM KOHeUHOM Temriepatypbl TX, mpu MUHUMaIbLHOM
pacxoje TOIUIMBa.
[anee Hy>KHO CBeCTH TOJIyUeHHYIO BapMallMOHHYIO 3aJjauy K 3ajiaue HeJTMHEeUHOro
[POrpaMMUPOBAHUS U PELIUTh €€ YWC/IeHHbIM MeTOo/IoM. [/1s1 oripeziesieHHst OrpaHAYeHuN
BaZlaHHbIX SIBHO MCI0/Ib30BaTh METO/, IUTPA(HbBIX (PYHKLIUH.

ITapamempbi 3a0auu: HayanbHas Temreparypa T° = 0 °C; KoHeuHas TeMmreparypa
T = 1250 °C; Bpems HarpeBa T=250 MuH.

I171 YKUC/IEHHOTO pellieHrsi PEKOMEH/IYeTCsl UCII0J/Ib30BaTh C/IEAYIONIME 3HAUEHMSI
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CTpyKTypHBII
3J/IeMeHT [TnaHupyemble pe3y/bTaThl 00yUeHUs O1ieHOUHbIE CpeJCTBa
KOMITETeHLIUU
MapamMeTpoB 3a/laud: IHar 1o BpeMeHH h=1 MuH; KO3(QPUIMEHT MaciITabUpOBaHUs
yrpas/soiiero oszaeicreus (k;)*= 107°,
No Unco Topsapok [TocTosHHBIE
BapranTa Y4aCTKOB mddepeHryansHOrO BpeMeHH
ypaBHEeHUsI T, T, T,
1 5 1 100 - -
2 4 2 50 20 -
3 3 1 85 - -
4 4 2 35 30 -
5 2 1 80 - -
6 4 2 40 40 -
7 5 3 25 25 25
8 3 1 90 - -
9 4 2 50 25 -
10 2 1 110 - -
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0) ITopsf0K NpoBe/jeHNs MPOMEXXYTOYHOH aTTeCTaluH, M0Ka3aTe/ Il ¥ KPUTePUH
OLleHUBAHMA:

[lpomexxyTouHasi ~ aTTecTauysi IO  JUCLIAIUIMHE  «MeToAbl  ONTUMH3aLMW»  BK/IHOUAeT
TeopeTHueCcKre BOMPOCHI, TO3BOJSIOLINE OLEHUTb YPOBEHb YCBOEHHs OOYYarolIMMHCS 3HAHUM, |
NpaKTUYecKue 3a/laHusi, BbISBJISIIOLIME CTereHb CHOPMUPOBAHHOCTHA YMeHUN U BJla/leHUH, TIPOBOAUTCS
B (hopMe 3K3aMeHa.

OK3aMeH T10 JIaHHOW JUCLIMIUIMHE TIPOBOJUTCS B YCTHOUW (hOopMe 10 SK3aMeHallMOHHBIM OusieTam,
KaX/IbI M3 KOTOPBIX BK/IFOYAeT 2 TeOpPeTUUeCKHX BOMPOCa U OJHO MpaKTHUeCcKoe 3aJaHue.

IToka3arTe/nu U KPUTepUH OLleHNBAaHUA YK3aMeHa:

— Ha OLEHKY «0Tiin4HO» (5 0a/uioB) — oOyuaroL[Wiics /1eMOHCTPUPYeT BBICOKUN YpPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIW, BCECTOPOHHee, CHCTeMaThyecKoe W IyOOKoe 3HaHWe y4ueOHOTO
Marepuasa, CBO0O0JHO BBITIO/THSIET TIPaKTHUECKKe 3a/laHust, CBOOO/IHO OTeprpyeT 3HAHUSIMH, YMEHUSIMH,
TIpPUMeHsIeT UX B CUTYaLMsX MOBbIIIEHHOM C/I0)KHOCTH.

— Ha OLIeHKy «xopomio» (4 6amna) — oOyuaromuicss AeMOHCTPUPYET CpeIHUN YPOBEHb
chOpMUPOBAaHHOCTA KOMIIeTEHL[MI: OCHOBHblEe 3HaHWs, YMEHHSI OCBOeHbl, HO [OMyCKarTCs
He3HauuTe/lbHble OLIMOKW, HETOUHOCTH, 3aTpyJHEeHUsi TpU aHa/JMTUUeCKUX Orepalysix, IepeHoce
3HaHWU U YMeHUI Ha HOBble, HeCTaHJapTHbIe CUTYalL|H.

— Ha OLIEHKY «yJOBJIETBOPUTE/IbHO» (3 0a/ia) — 0Oydaromuiics AeMOHCTPUPYET MOPOTrOBbIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIWI: B XOJe KOHTPOJIbHBIX MEePOIPUSITUM OIyCKarTCs
OIIMOKH, TIPOSIB/ISIETCS] OTCYTCTBHE OT/e/IbHBIX 3HaHWM, YMEHUM, HaBBIKOB, 00YYarOIIUIACS UCTILITHIBAET
3HauMTe/IbHbIe 3aTPyAHEHHs MPU OMepUPOBAaHUM 3HAHUSIMKA W YMEHUSIMU TIPY WX TlepeHoCe Ha HOBbIe
CUTyaLIUU.

— Ha OLIeHKY «HeY/I0BJIETBOPUTE/JIBbHO» (2 0asia) — oOydarouiicsl JeMOHCTPUPYeT 3HaHUSI He
Oosee 20% TeopeTHUYECKOrO0 MaTepuasa, [OIMyCKaeT CYyL[eCTBEHHbIe OLIMOKH, He MOXKET I0Ka3aTh
VHTeJI/IeKTya/IbHble HaBbIKY PelleHUs] MPOCThIX 3a/ay.

— Ha OLIEHKY «Hey/I0B/IeTBOpPUTeIbHO» (1 6a/ut) — oOyuaromuiicss He MOXKeT MoKa3aTb 3HaHUS Ha
YPOBHe BOCTIpOM3Be/IeHUs] W 00bsCHeHWs WH(MOpMaIi, He MOXKeT T[I0Ka3aTh WHTe/JIeKTyalbHbIe
HaBBIKU pelleHus TIPOCThIX 3a7iay.

8 YueGHo-MeTojuUecKHe U MH(pOpMaI[HOHHOEe o0ecrieyeHUe AUCIUILTHHBI

a) OcHogHas Aumepamypa:

1. Tonuapos, B. A. MeTtozpbl onTuMU3aLiuy : yuebHoe mocobue zyis By30B / B. A. 'oHuapoB. —
Mockga : M3parensctBo FOpaiit, 2020. — 191 c. — (Beiciiee obpa3zopanue). — ISBN 978-5-9916-
3642-1. — Tekct : 3nektponHbii / DBC FOpaiit [calit]. — URL: https://urait.ru/bcode/463500 (zaTa
obparjenus: 17.09.2020).

2. Tokapes, B. B. MeTopl onTUMH3aI[uK : yuebHoe Tocobue ayis By30B / B. B. TokapeB. —
Mockga : U3gatensctBo FOpatit, 2020. — 440 c. — (Bebicmiee obpa3oBanue). — ISBN 978-5-534-
04712-7. — Tekcrt : 3nekTpoHHbIt / SBC FOpaiit [caliT]. — URL: https://urait.ru/bcode/454017 (zaTa
obparjenus: 17.09.2020).

0) [JononnumenbHas Aumepamypa:

1. AtreTkoB, A. B. MeTop! ontumu3saimu: yuebHoe nmocobue / A.B. Atretkos, B.C. 3apybuH,
A.H. KanatHukoB. - Mocksa: WLl PUOP: HUL Uudpa-M, 2019. - 270 c.: un; - (Boicuiee
obpazoBanue: BakanmaBpuar). - ISBN 978-5-369-01037-2. - Tekct : 3nekTpoHHbIA. - URL:

https://znanium.com/catalog/product/1002733 (mata obpartenus: 17.09.2020). — PexxuM AocTyma: 1o
TIO/ITIVICKeE.



https://znanium.com/catalog/product/1002733
https://urait.ru/bcode/454017
https://urait.ru/bcode/463500

2. Kyapsisues, K. 1. Metoap! ontumu3anuy : yuebHoe rocobue asist By3oB / K. S. KyapsiBues,
A. M. IlpygHukoB. — 2-e u3a. — MockBa : U3patensctBo FOpaiit, 2020. — 140 c. — (Bsiciee
obpasoBanue). — ISBN 978-5-534-08523-5. — Tekcr : snektponnsiii // DBC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/455825 (mata obpatenusi: 17.09.2020).

3. MeTozpb! ONTUMU3ALMK: TEOPHS U alTOPUTMEI : yueOHOe rocobue fst By30B / A. A. UepHsIK,
XK. A. Yepnsik, HO. M. Metenbckuii, C. A. borgaHoBuu. — 2-e wu3f., Ucnop. U Jom. — MoOcCKBa :
W3zparensctBo FOpaiit, 2020. — 357 c. — (Bbiciiee obpa3oBanue). — ISBN 978-5-534-04103-3. —
TexkcT : anmekTpoHHbIi / DBC FOpaiit [caliT]. — URL: https://urait.ru/bcode/453567 (naTa obpaiijeHus:
17.09.2020).

4. Tlamai, W.A. JluHeliHOe TIpOrpaMMHpOBaHMe : yueOHOe T1ocobue [ BY30B /
N. A. Tlanuit. — 2-e wuspg., ucnp. U gon. — Mocksa : U3parensctBo HOpair, 2020. — 175 c. —
(Boiciiee obpa3oBanue). — ISBN 978-5-534-04716-5. — TekcT : 3nekrpoHHsIii / OBC FOpaiit [caiiT].
— URL.: https://urait.ru/bcode/448940 (mata obparenus: 17.09.2020).

8) MemoouuecKue yKasaHusi:

1. Psg6uukoBa, E. C. MeTo/pl ¥ TeOpyH ONTUMU3ALIMY : yuebHoe rocobue / E. C. Psbunkosa, C.
M. Angpees, M. FO. Psi6unkoB ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 anektpon. ont. auck (CD-

ROM). - 3arn. c Turyn. skpaHa. - URL: https:/magtu.informsystema.ru/uploader/fileUpload?

name=2722.pdf&show=dcatalogues/1/1132040/2722.pdf&view=true (mara obparrenus: 14.05.2020). -
Makpoo0ObeKT. - TeKCT : 3/1eKTpOHHBIN. - CBeieHus JOCTYMHBI Takke Ha CD-ROM.

2. Metoapl onTHUMM3aIMM. 3aJauHUK : ydyeOHOe Tocobuwe manisi By3oB/ B. B. Tokapes,
A. B. Cokonos, JI. I'. Eropoga, I1. A. Mbimkuc. — Mocksa : 3parensctBo FOpaiir, 2020. — 292 ¢. —
(Boicitiee obpa3oBanue). — ISBN 978-5-534-10417-2. — TekcT : 3nekTpoHHbIM / OBC HOpait [caiiT].
— URL.: https://urait.ru/bcode/456290 (mata obparrenus: 17.09.2020).

r) [IporpammMHoe o6ecnieueHue u VIHTepHeT-peCypChI:

Haumenosanue 110 Ne forosopa CpOK J1eliCTBUS JIML[EH3UN

MS Windows XP Professional | [1-1227 ot 08.10.2018 OeccpouHO
[-757-17 ot 27.06.2017
[-593-16 ot 20.05.2016

Microsoft Office 2003 | Ne 135 ot 17.09.2007 6eccpoyHo
Professional

FAR Manager 1(1}386%}10 pacripocTparsemoe beccpouHo
77ip CB000HO pacrpocTpaHsemMoe | 6eccpoyHo
Microsoft Visual Studio 2010 | CBo6oHO pacrnipocTpaHsieMoe | 6ecCpoyHO
Professional

IIpodeccuonanbHbie 0a3bl JAHHBIX U HH(GOPMaALMOHHBIE CTIPABOYHbIE CHCTEMbI
Ha3BaHue Kypca Ccbuika

OnekTpoHHast 0asa TIepUOAMUECKUX HW3JaHUN
East View Information Services, OO0 «MIBI1C»
HarnonanpHasi nHGOpPMallMOHHO-aHa/TUTHUeCcKast
cuctemMa — Poccuiickuii  mHAekc HayuHoro|URL: https://elibrary.ru/project risc.asp
utupoBanus (PMHII)
[TouckoBas cucrema Akagemusi Google (Google
Scholar)
WNudopmaiionHass cucrema - EauHoe OKHO
JlocTyna K MiHGOpMaI[MOHHEIM pecypcam

https://dlib.eastview.com/

[URL: https://scholar.google.ru/

[URL: http://window.edu.ru/
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http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/
https://urait.ru/bcode/456290
https://magtu.informsystema.ru/uploader/fileUpload?name=2722.pdf&show=dcatalogues/1/1132040/2722.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2722.pdf&show=dcatalogues/1/1132040/2722.pdf&view=true
https://urait.ru/bcode/448940
https://urait.ru/bcode/453567
https://urait.ru/bcode/455825

denepanbHOe  TOCYZAPCTBEHHOE — OHO/KETHOE

yupexxjeHue «®DegepanbHbIT urctutyT[URL: http://www1 fips.rw/
[IPOMBIIIIEHHOM COOCTBeHHOCTU»

Poccuiickaa T TBeHHAas nOMoTeKa.

K(Zl(;;nosna OCyAapCTBEHHA brbmmorexa https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHBIE pecypchbl 6ubmoTeku MI'TY um.
I".1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

YHuBepcureTckass MH(QOpPMalLMOHHAas CUCTeMa
POCCHA

https://uisrussia.msu.ru

MesxayHapoHast HayKOMeTpHuuecKast
pedepaTrBHasi U TOJHOTEKCTOBasi 0Oa3a JAHHBIX
HayYHbIX u3naHuii «Web of science»

http://webofscience.com

[IPOTOKOJIOB M0 Pa3/IUYHLIM OTpac/JsaM 3HaHUU

Me HapoaHas e epaTuBHag u

KAYHAPOA pecep http://scopus.com
[I0JIHOTEKCTOBAsA  CIIpaBOYHAsd 0asa  JJaHHBIX

MemyHapo,qH.aﬂ basa MOJHOTEKCTOBBIX | /i1 oo comy
>KypHaJIoB Springer Journals : pIng
MexyHapoiHast KOJITIEKLUS HayUHBIX

http://www.springerprotocols.com/

MexayHapogHasi 6a3a Hay4YHbIX MaTepHaiOB B
o0sacTy  (pU3MUeCKUX HAYK W MHKUHUPHUHTA

http://materials.springer.com/

MexxayHapoHasi 6a3a CIpaBOUHBIX W3/IAHUH 10
BCeM oTpac/aMm 3HaHuu SpringerReference

http://www.springer.com/references

MexxayHapopiHasi pedbepaTtrBHasi 6a3a JJaHHBIX T10
YUCTOM U PUKJIagHON MaTtemarrke zbMATH

http://zbmath.org/

MexzayHapoHast pedepaTuBHas u
TIOJTHOTEKCTOBAsl _ CIIpaBOYHasi __0a3a  JIaHHBIX

https://www.nature.com/siteindex

ApXMB Hay4HbIX >XypHanoB «HaloHaIbHbIH
5/1eKTPOHHO-UH(OPMAaLIMOHHbIA __ KOHLIOPLIMYM»

https://archive.neicon.ru/xmlui/

9. Marepua/LHO-TeXHHYECKOoe o0ecneueHre AUCHUITMHBI

Tun 1 Ha3BaHUe ayAUTOPUU

OcHalljeHre ayJIMTOPUN

YueOHble ayAUTOPUM [iIsi TIPOBeJeHUs
3aHSTUN JIEKIIMOHHOTO THTIA

MynbTUMeiuiiHbIe CpPe/ICTBa XpaHeHHsi, Tepefaun
Y TIpe/iCTaB/IeHUs] UHPOPMaLUH

YuebGHasi ayquTOpUs /1Sl IPOBeIeHUsI
MPaKTUUeCKUX 3aHSATHH:
KOMITbFOTEPHBIN K/1acC

[TepcoHasibHBIE KOMIIBIOTEPBI C TaketoMm MS
Office, BbixojoM B VIHTepHeT M C JOCTyIOM B
3/IEKTPOHHYI0 HMH(OpPMaIMOHHO-00pa3oBaTe/IbHy0
Cpejfly YHUBepCUTeTa

[TomewjeHust  AJ1  CaMOCTOSITENIbHOM

paboThI 00yUarOIUXCST

IlepcoHasbHBIE KOMIBIOTEPBI C Maketom MS
Office, BbixojoM B VHTepHeT M C JOCTyIoM B
3/IEKTPOHHYI0 HMH(OpPMaIMOHHO-00pa3oBaTe/bHY0
Cpefly yHUBepCUTeTa

YueOHble ayAWTOPUM [JIsi TPYIIIOBBIX U
WH/VBUTyalbHBIX KOHCY/IbTaLuM,
TeKyIllero KOHTPOJSI U TIPOMEeXYTOUHBIX
KOHCY/IbTallui

Hocka, My/IbTUMeUIHBIN POEKTOP, 9KpaH

ITomerienne ISt
Npo(UIaKTUIeCKOro
yueOHOro 000PYIOBAHMUS

XpaHeHUs] u
00C/Ty>KUBaHUS

Cre/uiaxky AJis1 XpaHeHUs1 yueOHO-MeTOZMueCKUi
JIOKyMeHTaLu1
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