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Ha3znauyeHune olleHOYHBIX MaTe€puaJIoB

OneHoYHbIE MaTepUabl 17151 TEKYILET0 KOHTPOJIS yCIIeBaeMOCTH (OIICHUBAHUSA X0Aa
OCBOCHHMS JUCIMIUIMHBI) JJIs TPOBEACHUS MPOMEKYTOUHOM arrecTanuu (OIeHUBAHUSA
IPOMEKYTOUYHBIX U OKOHYATEIbHBIX PE3yJIbTATOB 00YUYEHUs MO TUCUHUILIMHE) 00ydaro-
muxcs no aucuuiuinie «lMccnegoBanue onepauuii 1 METOABI ONITUMHU3ALMI) HA COOT-
BETCTBHE MX YUEOHBIX NOCTHXKEHHMM TO3TAIHBIM TPEOOBaHUSIM 00pa30BaTEIbHONU MpO-
rpamMMbl Beiciiero oopaszoBanus 09.03.03 Ilpuknagunas nadopmaruka, npoduins «UH-
(opMaIMOHHBIE CUCTEMBI B SKOHOMHUKE.

OueHouHble MaTepuaibl N0 AucuuIuinHe «MccnenoBanue onepannii 1 METO/IbI OIl-
TUMU3ALUI BKIIOYAIOT B c€04: MepeyeHb KOMIETEHIINI ¢ yKa3aHUEM 3TaroB ux (op-
MupoBanus B npouecce ocsoeHus OIl BO; onucanue nokasarenen 1 KpUTEPUEB OLICHU-
BaHMsI KOMIIETEHIIMI HA Pa3IUYHbIX dTanax ux (GOpMUPOBAHUS, OMIMCAHUE IIKAJI OLEHU-
BAaHMSI; TUIIOBBIE KOHTPOJbHBIE 33JaHUSl WM WHBIE MaTepHaJIbl, HEOOXOJIMUMBIE IS
OLICHKHM 3HAaHUM, YMEHUU, HaBBIKOB U (WJIM) OIBITAa ACSITEIBHOCTH, XapaKTEPU3YIOIINX
sTansl popmMupoBaHus komneTeHuU B npouecce ocsoeHust OIIOIL; meroauueckue ma-
TEpUaJIbl, ONPENEIAIONINE MPOLEAYPhl OLICHUBAHUS 3HAHUI, YMEHUI, HABBIKOB U (MJIH)
OTIbITA JIEATENbHOCTH, XapaKTEPU3YIOLINX 3TAIbl (POPMUPOBAHUS KOMIIECTEHIIUH.

OueHouHble MaTepuaibl CPOPMUPOBAHBI HA OCHOBE KJIIOUYEBBIX MPUHIIMIIOB OLIE-
HUBaHMSL:

- BAJIMTHOCTH: OOBEKTHI OLEHKH JIOJKHBI COOTBETCTBOBATH MTOCTABICHHBIM LIEIISIM
o0yueHus;

- HAJIe)KHOCTHU: HCIIOJIb30BAaHUE €IMHOOOPAa3HbIX CTaHAAPTOB U KPUTEPUEB IS
OILICHUBAHUS TOCTHKCHUM;

- O0OBEKTHUBHOCTHU: pa3HbI€ CTYACHTHI JOJKHBI UMETh paBHbIE BO3MOKHOCTH JI0-
OuThCS ycrmexa.

OCHOBHBIMM NapaMeTpaMU U CBOMCTBAMH OLIEHOYHBIX MATEPUAJIOB SIBISIOTCS:

- MpEeMETHAsl HaNpPaBJIE€HHOCTb (COOTBETCTBHE MPEIMETY U3YUEHHS] KOHKPETHOU
y4eOHOMN AUCITUTLINHBI);

- cojiep’kaHue (COCTaB U B3aUMOCBSI3b CTPYKTYPHBIX €IMHHUIL, 00pa3yOLIUX COJep-
KaHUE TEOPETUYECKON M MPAKTUUYECKON COCTABISAIOIINUX YUSOHOU TUCUUILIIUHBI);

- 00beM (KOMYECTBEHHBIN COCTaB OLICHOYHBIX MAaTE€pPHAJIOB);

- KQ4eCTBO OLICHOYHBIX MaTEPHAJIOB B 11€JIOM, 00eCTeunBaroliee NojayyeHue 00b-
€KTUBHBIX U JIOCTOBEPHBIX PE3YJIbTATOB MPH MPOBEACHUHN KOHTPOJIS C Pa3IM4YHbIMU I1e-
JISIMU.



PA3JIEJI 1. Ilepeyenb KoMIeTeHIIHI ¢ YKa3aHUeM 3TANOB UX ()OPMHUPOBAHUS B
npouecce 0CBOCHUS M CHUIINHBI

1.1 Ilepedennb popMHpyeMbIX KOMIIETEHINH

KOJI KOMITETEH- (opMyIUpOBKa KOMIIETEHLIUN
005051
OIIK OBIIEITPOPECCHOHAJBHBIE KOMIIETEHIINH
OIIK-1 CrnocoOeH NpUMEHSITh €CTECTBEHHOHAYYHbIE U O0IIEMH)KEHEep-

HBIC 3HAHUS, METOIbl MATEMATHUECKOTO aHAJIN3a U MOJICIIUPO-
BaHUsI, TEOPETUUECKOTO U IKCIIEPUMEHTAIBLHOTO HCCIEI0Ba-
HUs B IPO(ECCHOHAILHOM JCSITEIbHOCTH;

OIIK-6 Cnoco0eH aHanM3upoBaTh U pa3padaThIBaTh OpraHU3aIMOHHO-
TEXHUYECKNE M DKOHOMHUYECKHE TPOIECCHI C MPUMEHEHHEM
METOJIOB CHCTEMHOTO aHAJIN3a ¥ MaTEMaTHIECKOTO MOJIEIUPO-
BaHWSI,




1.2. Ilepeuensv komnemenyuii ¢ yKazanuem U008 OUeHOUHbIX CPeOCme

Koo u ¢popmynu- | Koo u naumeno- | Ilnanupyemuie pe- | Ypoenu Kpumepuu oyenusanusa cpopmuposannocmu komnemeHyuii Buowt oye-
DOGKa KOMNemeH-| 6anue UHOUKA- | 3y1bmamol 00yue- | 0C60eHUA HOYHbBIX
uuu mopa docmuoice- | HuUA no Oucyuniune| Komne- cpeocme
Hus KomMnemen- meHyui
uuu
OIIK -1 Cno- HNOIIK -1.1. 3HATB. -METObI [Toporo- Cnabo 3HaeT MeTOobl MPUMEHEHHUS MATEMATHYECKOTO aHATN3a, baok A — 3a-
co0eH npume- JlemoHCTpH- NPUMEHEHHU MaTeMa-[BbIi ypo- | MaTeMaTUYECKOTO MOJEIMPOBAaHMs, €CTECTBEHHOHAYYHBIX M 00-  |1aHus pernpo-
HSITh €CTe- pyeT ecte- THYECKOI'0 aHalin3a, [BEHb IIEMH)KCHEPHBIX 3HAHUN B IPOPECCHOHATBHON JIESITETLHOCTH YKTUBHOTO
CTBEHHOHAYy4- CTBEHHO-HAy4- |MAaTE€MaTH4EeCKOro  |ba3oBblit J1loCTaTOYHO MOJIHO 3HAET METOAbI IPUMEHEHUS MaTEMAaTUYECKOIO [ypOBHS
Hbl€ U OOLIEUH- | HbIE U OOLIEHH- |[MOJEINPOBAHMUS, YPOBEHb aHaJIM3a, MaTEMaTHYECKOTO MOJICTMPOBAHMS, €CTECTBEHHOHAYY- | A1-BOTIPOCHI
JKEHEPHBIE 3Ha- | JKCHEPHBIE 3HA- |€CTECTBEHHOHAYY- HBIX U OOIEHHKEHEPHBIX 3HAHUH B IPO(YECCHOHANILHOM AEATENb- |11 yCTHOTO
HUA, METObI HUS JJI UCClIe- |HBIX U OOLIEHHKe- HOCTHU onpoca;
MaTCeMaTu4c- AOBAaHHWA NH- HEPHBIX 3HAHUH B [IponBuny-| CBOOOJHO ONMKUCHIBAET U CUCTEMATU3UPYET METOIbI IPUMEHEHUS
CKOT'0 aHaJIn3a (bopmarnmon- npo(ecCUOHATBHON  (ThIi ypo- MaTeMaTUYECKOIo aHaJIn3a, MaTeMaTH4eCKOIro MOACIIUPOBaHU,
H MOACIUPOBA- | HBIX CHCTCM M1 [ICATCIbHOCTH, BCHb €CTECTBEHHOHAYYHBIX U OOIIENHKEHEPHBIX 3HAaHUH B podeccro-
HUA, TEOPETHU- HUX KOMIIOHEH- HAaJIbHOM JIESTEIIbHOCTH
YECKOTO U 3KC- TOB YMerb: peniarb [Toporo- Cnabo ymeer periath cTaHAapTHBIE 3a/1auu IpodeccuoHanbHoll  [Buok B — 3a-
IICPUMCHTAJIb- CTaHJApPTHBIC 3aJ1a4n BEIHA ypo- JIEATEITbHOCTA Ha OCHOBE MaTEMaTUYECKUX, ECTECTBEHHOHAYYHBIX [TaHUS PEKOH-
HOTO nCCJICN0- npodeccHoHaIbHON |[BEHb 1 O0LIEUH)KEHEPHBIX 3HAHUI CTPYKTUBHOT'O
BaHW: B ITPO- JIEATEIBHOCTH Ha OC- |ba30BbIil VYMeer pemats CTaHAapTHBIE 3a1a41 TPOPECCUOHATBHON AEATEINb- [ypOBHS
(eccronans- HOBC MaTeMaTU4e-  |ypOBEHb HOCTH Ha OCHOBE MaTeMaTHYECKUX, €CTECTBEHHOHAYYHbIX U 00- B1- Bompocs
HOH JESITEIIbHO- CKHUX, €CTECTBEHHO- LIEUHKEHEPHBIX 3HAHUN JUIsL TACBMEH-
CTH Hay4HbIX U 00menH- [[TpoaBuHy-| XOpOIIO pelaeT CTanAapTHhIE 331auk TTPO(YECCHOHAIBHOMN 1es- | HOM KOH-
PKCHEPHBIX 3HAHHUH; (TBI ypo- | TEIBHOCTH Ha OCHOBE MaTeMaTHYECKHX, €CTECTBEHHOHAYYHBIX H | TPOJIBHOH pa-
BCHb OO0IIENHXEHEPHBIX 3HAHUN 00THI, 33]1a4H
Baaners: crioco- [Toporo- HenocrarouHo BiajeeT crnocobaMu NpUMEHEHUsI MaTeMaTuye- baok C — 3a-
0amMy IPMMEHEHMs  [BBIA ypO- | CKHX, €CTECTBEHHOHAYYHBIX M OOICHHKEHEPHBIX 3HAHWM JUIA MC- |[MaHWs  IIpaK-
MaTeEMaTHYECKUX, BEHD clieZIOBaHMs] HHQOPMAIIMOHHBIX CUCTEM M MX KOMIIOHEHTOB. TUKO-OPUEH-
€CTECTBEHHOHAay4Y-  |ba3oBbIil Xopo1io BiajeeT crnocodaMu IpUMEHEHUsI MaTeMaTUYECKUX, TUPOBAHHOI'O
HBIX U OOLIEUHXKE-  |ypOBEHB €CTECTBEHHOHAYYHbIX U OOLIEMH)KEHEPHBIX 3HAHUH JUISl UCCIIEA0- |[yPOBHS

HEPHBIX 3HAHUUW TS

BaHUA I/IH(l)OpMaIII/IOHHI)IX CHUCTEM U UX KOMIIOHCHTOB.




uccrnenoBanus uH-  [[IpoaBuny-| CBOOOAHO BiIafeeT CIOCOOAMU IPUMEHEHUS MaTEMaTHUECKUX, C1-nabopa-

(hOpMallMOHHBIX CU- (TBIH YPO- | €CTECTBEHHOHAYYHBIX M OOLIEMH)KEHEPHBIX 3HAHUM JIIsl UCCIIel0- [TOPHBIE pa-

CTEM U UX KOMIIOHEH-BEHb BaHUS MH()OPMAITMOHHBIX CUCTEM M UX KOMIIOHEHTOB. 0OTBI

TOB.
MNOIIK -1.4. Bna- 3narte: metoas! npu- [[loporo- Cnabo 3HaeT METOIbl TPUMEHEHHUS MATEMaTHIECKOTO aHAIN3a, baok A — 3a-
JIeeT METOAaMHM  [MEHEHHUSl MAaTEMaTH- [BBIM YpPO- | MaTeMaTHYECKOIO MOJEIMPOBAHMs, €CTECTBEHHOHAYYHBIX M 00-  |1aHus pernpo-
MAaTE€MaTHYECKOr0 [YECKOTO aHaIn3a, Ma-BEHb LICMHKEHEPHBIX 3HAHUH JUIs PEIECHNs CTaHJaPTHBIX 33/1a4 B IIPO- |[NYKTUBHOI'O
MOJEIIMPOBAHUS  TEMAaTUYECKOIO MO- (heccuoHaTbHOM e TEIbHOCTH YPOBHSI
omnepauuii, METO- |IeJIMPOBaHUs, ecTe- |ba3oBbIii JlocTaTo4YHO MOJIHO 3HAET METO/IBI IPUMEHEHHSI MATEMATHYECKOTO | A1-BOIIPOCHI
NIAMU PELICHUS OC-CTBEHHOHAYYHBIX U [YPOBEHb aHalM3a, MaTEMaTUYECKOIO MOJIETMPOBAHMS, €CTECTBEHHOHAYY- |11 yCTHOTO

HOBHBIX THITOB 3a-
a4 KCCieI0BaHUs
onepauui s pe-
[IICHUSI CTaHIaPT-
HBIX 33719 B IIPO-
(heccroHaIbHOM
e TeIbHOCTH

0OLIEMH)KEHEPHBIX
3HAHWU /ISl PELICHUS

HBIX 1 O6HICI/IH)KGHGPHBIX 3HAHHUHI IJIA pCIICHUA CTAaHAAPTHBIX 3a-
Jad B HpO(bCCCHOH@.HBHOfI ACATCIIBHOCTH

OIIpocCa,

CTaHIAAPTHBIX 3a1a4 B[[poaBuny-| CBOOOJHO OMUCHIBACT U CUCTEMATH3UPYET METO bl IPUMEHECHHUS
pO(PECCMOHANLHON  [ThIi yPO- | MAareMaTH4ecKoro aHajlu3a, MAaTeMaTHYECKOTO MOJIEIMPOBAHHUS,
ACATCIIBHOCTH, BCHb €CTeCTBEHHOHAYYHBIX U OOIICHH)KEHEPHBIX 3HAHUH [T PEIICHHS
CTaHJAPTHBIX 33]a4 B NPO(PECCHOHAIBHOM NeSTeIbHOCTH

Ymers: npuMeHats |[Ioporo- Cnabo ymeeT IpUMEHATh METOIbl MaTEMATHUYECKOI0 MOJIEINPOBa- (Biok B — 3a-
METOJIbI MATEMATHYE- BBIM yPO- | HUS M MCCIIEAOBaHMS ONEPALMM JIJIs PELICHUs CTAHJAPTHBIX 33J1a4 |[JaHus PEKOH-
CKOr'0 MOAECIUPOBa- |[BEHb B ITpo(eccHOHaAIbHOM 1€ TENbHOCTH CTPYKTHBHOTI'O
HHS U UCCICA0BAaHUS |ba30BBbIi YMeeT NpUMEHATh METObI MATEMATHYECKOIO MOJEIMPOBAHUA U [ypOBHS
oIepanuil 1js penie- [ypoBeHb HCCIIEA0BAHMS ONEPaLUi IS PEIICHNs CTaHIapTHBIX 33]1a4 B B1- Bompoch!
HUs CTaHJAPTHBIX 3a- npogeccuoHaIbHOM 1 TETbHOCTH JUIA MUCHBMEH-
nau B mpoeccno-  [poasuHy-| XOpOIIO OPUEHTHPYETCS B IPUMEHEHHH METOI0B MaTeMaTHye- HOU KOH-
HaTbHOU JIESITENIbHO- (ThIN yPO- CKOI'0 MOJIEJIMPOBAHUS U UCCIIEI0OBAHMs ONIEpALMi IJIsl PEIIEHUS. | TPOJIBHOM pa-
CTH, BCHb CTaHJApTHBIX 33]a4 B NPO(ECCHOHANBHOMN NeATETbHOCTH 0OTHI, 33741
Baaners: crioco- [Toporo- HenocraTouno Brnageer criocodamu nmpuMeHeHUs! METo10B uccie- [Buaok C — 3a-
0aMy MPUMEHEHMS  [BBIM ypO- | JIOBaHMS ONEpALMii Ul PEICHNs CTaHAapTHEIX 3a/1a4 B Mpodec-  |naHus  mpak-
METOI0B UCCIIEN0BA- [BEHD CUOHAJIBHON JIEATEIbHOCTH THKO-OPUEH-
HUs olepanuil 111  |ba3oBbIii Xopo11o BiaajeeT crnocodaMy NPUMEHEHHs METOJIOB UCCIE0BA-  [THPOBAHHOTO
pELIeHUs CTaHAapT- |[ypPOBEHb HUS ONepalyil Ul peleHns CTaHJapTHBIX 3a7ad B Ipodeccro-  [ypoBHS
HBIX 3a/1a4 B Ipodec- HaJIbHOMU JEATEIbHOCTU C1-nabopa-
CHOHAJIbHOM Jiesi- [Iponsuny-| CBOOOAHO BiIajeeT crioco0aMu MPUMEHEHUsI METOJI0B UCCIIEI0Ba- TOPHBIE pa-
TECIIbHOCTHU THI YpO- | HUS ONEpaIyil JuId peleHns CTaHJapTHBIX 3aj1a4 B mpodeccuo-  [00TEI

BEHb HaJIbHOM JI€STEIbHOCTH

7




MNOIIK -1.5. Mc- 3nath: cocoOs! uc- [[loporo- Cnabo 3HaeT cmocoObl HCTIOIB30BAHMS METO/Ia 3aMEHBI M3y4yae-  |Biok A — 3a-
[10JIb3YET METOJ  |IOJIb30BAHMUA METO/A [BBIM ypO- | MOTIO IPEAMETA WU SABJICHHS CIIENUAIbHON MOJETIBIO, BOCIIPOM3- |1aHHsI PEIpo-
3aMEHBI IIPU UC-  3aMEHBI U3y4aeMOI'0 |[BEHb BOJUSILIEN €r0 CBOMCTBA U XapaKTEPUCTUKHU YKTHBHOT'O
CJIEOBAHMH MU3Y- [[IpeIMETa WK sBlie- |ba3oBbiii | JloCTaTOYHO MOJIHO 3HAET CIIOCOOBI MCIOJIB30BAHUS METO/1a 3a- YPOBHS
4aeMoro Ipel-  |[HHUA CHEUUAIBbHOH  [ypOBEHBb MEHBI U3y4aeMOro IpeIMeTa Uil SBJICHUs CIIELIUAIILHON MOJIe- A1-BOIIPOCHI
MeTa U SBJIECHUS MOCIIBIO, BOCIIPOU3- JIb10, BOCIIPOU3BOIALICH €r0 CBOMCTBA U XapaKTEPUCTUKHU VI YCTHOTO
CIICLHATBHOI MO- [BOJSIIECH ero CBOi-  [IpoxBuHy-| CBOOOJHO ONUCHIBACT M CUCTEMATHU3UPYET CIIOCOOBI UCIIONIB30BA- | OIIPOCA;
JNEJIbIO, BOCTIPDON3- |CTBA U XapaKTEePU- TBHIN ypo- HHSI MCTOJA 3aMCHBI M3y4aeMOT0 IIpeaAMETa NN SIBICHUS CIICLU-
BOJALIEH CyIlle-  [CTUKH. BEHb AJBbHOW MOJIETIBIO, BOCIIPOM3BOISIIEN €r0 CBOMCTBA U XapaKTEpH-
CTBEHHBIE XapakK- CTUKHU
TEPUCTUKH OPUTH- YMeTh: 3amMeHATh  |[loporo- Cnabo yMeeT 3aMEeHSTh U3y4YaeMblil peIMET WM sIBJICHUE cnelu- [baok B — 3a-
HaJla, C UCIOJIb30- [U3yyaeMblid IPEAMET [BBIM YpO- aJIbHOM MOJIEJIBIO, BOCIIPOU3BOIAILEH CYIIECTBEHHBIC XapaKTEPH- |1aHUS DPEKOH-
BaHHUCEM COBpPC- WA SIBJICHUC CIICLU- |[BCHb CTUKM OpHUIMHaJIa CTPYKTHUBHOI'O
MEHHOI'O IIPO- QJIILHOM MOJIENIbIO,  |ba3oBBI | YMeeT 3aMEHATh U3y4yaeMblil TpeIMET WM SIBJICHHE CIIELUAIbHONW |ypOBHS
PaMMHOTO M HH- |BOCHIPOMU3BOIALICH  [ypOBEHB MOJENBI0, BOCIIPOU3BOISIIEH CYIIECTBEHHBIE XapaKTEPUCTUKHU B1- Bompockl
(opmanmonHoe CYILICCTBEHHBIEC Xa- OpuUrrHajia JJIs1 TTMChbMEH-
00eCIIeUCHHE IIPO- |paKTEPUCTHKH OPH-  [[IpoABHHY-| XOPOIIO yMeeT 3aMeHsTh H3y4aeMblil IPeIMET UIIH SBICHHE CIIe- | HOii KOH-
LECCOB MOJC/IMNPO-ruHasa. THI ypO- | LMAIbHOM MOJEIBIO, BOCHIPOM3BOASAIIEH CYIECTBEHHbBIE XapaKTe- |TPOJBHOM pa-
BaHMsI BCHb PUCTHUKH OpUTHHAJIA 0OTEI, 3a4a4u
Baaners: metonu-  [[loporo- HenocrarouHo BiajgeeT METOAMKON 3aMEHbBI U3y4aeMoro mpe- baok C — 3a-
KOH 3aMEHBI M3y4Yae- [BBIM ypo- | MeTa WM ABJIEHUS CIELHUAIbHON MOJIENBI0, BOCIIPOU3BOISAILIEH Cy- |TaHUST — MpaK-
MOTO IIPpEAMETA WK  [BEHb LIECTBEHHBIE XAPAKTEPUCTUKN OpUTHHAIA TUKO-OPHUEH-
SIBJICHUS Cieiaib- |ba3oBelii | XOpOIIO BiIaJeeT METOAUKON 3aMEHbI U3y4aeMOro IIPeIMeTa Ul  [THPOBAHHOTO
HOM MOZEIIBIO, BOC- |[YPOBCHB SIBJICHUS CIIELUAIBHOM MOZEIIBIO, BOCIIPOM3BOISAIIEN CYIIECTBEH- [yPOBHS
[IPOU3BOJALIEH CY- HBIC XapaKTEPUCTUKHU OPUTHHAJIA C1-nabopa-
[IICCTBCHHBIC Xapak- [[[poaBuHy-| CBOOOIHO BllaZieeT METOIMKON 3aMEHBI U3y4aeMoro mpeaMeTa TOpHBIE Pa-
TCPUCTHKH OPUTH-  (TBI YpO- | WJIM SBJICHHUS CIIELUAIBHON MOJIENIBIO, BOCIIPOM3BOAALICH Cylie-  [0OTHI
HaJIa. BCHb CTBEHHBIE XAPAKTEPUCTUKN OpUTMHAJIA
OIIK -6. MNOIIK-6.1. [Tpu- 3nate: npuems npu-|[loporo- Cna0o 3HaeT npueMbl IPUMEHEHHUS] METOJI0B MaTEMaTHYECKOTO baok A — 3a-
CnocoOeH aHanu- MEHAET 3HAHUS ~ MEHEHMS METONOB  [BBIM ypO- | MOJEIMPOBAHMS M MCIOJIB30BAHMS UX IIPU PEIICHUH SKOHOMUYE- |aHHs DPENpO-
3UpOBATh U pa3pa- MaTEMaTUYECKOrO [MaTEMAaTUYECKOIO  [BEHb CKMX M ONTHMMHU3ALMOHHBIX 3a/1a4 YKTUBHOTO
0aTBIBaTh OPraHM- MOJCIMPOBAHUSA, MOJEIMPOBAHUA M |ba3oBblil | J{0CTaTOYHO MOJHO 3HAET MPUEMBI IIPHMEHEHHUSI METOJIOB MaTeMa- |yPOBHs
3allMOHHO-TEXHH- [MCIIOJIE3YEMOIO  |[MCIIONB30BAHMUA UX  [yPOBEHB TUYECKOI'0 MOJCIIUPOBAHUS U UCIIOIb30BAHUS UX IIPU PELICHUU

SKOHOMHWYECKHX U OIITUMU3AIIMOHHBIX 3a1a4
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YECKHE U DKOHO-
MUYECKUe Mpo-
1[ECChI C IIPUMEHE-
HUEM METOJIOB CH-
CTEMHOT0 aHallu3a
1 MaTeMaTHye-
CKOT'0 MOJIEJINPO-
BaHUS

[IPU pacyeTe KO-
HOMUYECKHX U OIl-
TUMH3AIMOHHBIX
3a1a4

IpH perieHnn SKoHo- [IpoaBuHy-| CBOOGOJHO ONUCHIBACT M CUCTEMATH3UPYET IPHEMBI IPUMEHEHHS | A1-BOIPOCHI
MHUYECKHX U ONTHMH- [ThIH ypO- | METOIOB MaTeMaTHYECKOTO MOJIECINPOBAHHS U UCIIONB30BAHUS UX |[UIsl  YCTHOIO
3al[IOHHBIX 32/1a4  [BEHb [P PEHICHUH SKOHOMHYCCKUX M ONTHMHU3AIUOHHBIX 33/1a4 onpoca;
YMeTs: pemiath 9Kko- [[Ioporo- | CnabGo ymeeT permaTb 5)KOHOMUYECKHE M ONITHMH3AMOHHBIE 3a-  |Bjok B — 3a-
HOMHYECKHUE U ONTH- [BBI YPO- | JIau¥l C MCIIOJIb30BaHHEM UHTEPAKTUBHBIX cucTeM Trma Scilab NaHMs PEKOH-
MU3AIMOHHBIC 32~  [BCHb (Matlab u Mathcad) CTPYKTUBHOT'O
11a4d ¢ UCIOJIB30Ba- |ba3oBblid | YMeeT peraTh SJKOHOMUYECKHE M ONITHMHU3ALUOHHBIC 331491 C UC- yPOBHS
HUEM UHTEPAaKTHB-  |ypPOBEHb HOJIb30BaHMEM HHTEPAaKTHBHBIX cucteM tumna Scilab (Matlab n B1- Bompocsl
HBIX CUCTEM THIIA Mathcad) JUISl TIHCHMEH-
Scilab (Matlab u [IponsuHy-| X0pomuio penratb SKOHOMHYECKUE U ONTHMHU3AIMOHHEIC 3aa4K C | HOM KOH-
Mathcad). THII ypo- | HCHOJIb30BaHMEM HHTEPAKTHBHBIX cucteM Tma Scilab (Matlabu | tponbHoil pa-

BEHb Mathcad) 00TBbI, 3a]1a41
Baaners: metogamu |[[loporo- | Hemoctaro4Ho BiajeeT METOAaMH MaTeMaTHIeCKOro Moaeaupo- |Baok C — 3a-
MaTEMaTUYEeCKOro  [BBIf ypo- | BaHUs, B TOM YHCJIE, B CpeJie MHTEPAKTUBHBIX cucteM Tuna SCilab |nanus  npak-
MOJICIIMPOBaHKS, B [BCHb (Matlab n Mathcad) 1 nCIOIBb30BaHYS TUX METOOB IIPH PEIlle-  [THKO-OpPHEH-
TOM YHCIIE, B CpelIe HHUH SKOHOMHYECKHX M ONMTHMHU3AIMMOHHBIX 33/1a4 THPOBAHHOTO
MHTEPAKTUBHBIX CU- |Ba3oBblii | XOpOIIO Bia/ieeT METOAaMH MaTeMAaTHIECKOTO MOJICTIMPOBAHUSL, B [yPOBHS
crem tuna Scilab YPOBEHB TOM YHCIIe, B Cpelie HHTepakTUBHBIX cucteM Trmna Scilab (Matlab  [C1-naGopa-
(Matlab u Mathcad) 1 Mathcad) u ucronb30BaHus ITHX METOJIOB MPU PELICHHH 3KOHO- TOPHEIE Pa-
Y MCIIOJIb30BAHMS MHYECKUX M ONITHMH3ALHOHHBIX 33/1a4 0OTBI
PTUX METONOB IpU  ([IponBuHY-| CBOOOJHO BIaJeeT METOJAMH MaTeMaTHYECKOTO MOICITMPOBaHNUS,
pElICHUH SKOHOMH- [TBI YpOo- | B TOM YHCIIE, B CpeJie MHTEPaKTUBHBIX cucTeM THia Scilab
YCCKUX U ONITUMHU3A- [BEHb (Matlab u Mathcad) 1 ucronbp30BaHuUs STUX METOOB IIPHU pelie-
[[OHHBIX 33149 HHH SKOHOMHYECKUX M ONMTHMHU3AIMOHHBIX 33144

bazoBblii | XOpOIIO BiajeeT crioco0aMu OMpPe/IeICHUS 0)KHIaeMbIX Pe3yJIb-

YPOBEHBb TaTOB PEUICHHS 3a]1a4

[IpoasuHy-| CBOOOIHO BIIaJICET CIIOCOOAMH OTIPEACTICHHS 0KUACMBIX pe-

TBIf ypO- | 3yJIBTATOB pPEIICHHs 3a/1a4

BEHb




PA3JIEJI 2. 3ananusi, He00X0AMMbIe J1JI51 OLIEHKHU IJIAHMPYEMbIX Pe3yJibTATOB
00y4eHMs MO0 JTUCHUILUIUHE

Juis npoBepku cpOpMHUPOBAHHOCTH KOMIIETEHIITUN

OIIK-1: CniocobeH NpUMEHSITh €CTECTBEHHOHAYYHBIE M OOIIEMH)KCHEPHBIE 3HAHUSI, ME-
TOJbl MAaTEMATUYECKOTO aHaJIM3a U MOJECIMPOBAHHUS, TEOPETUUYECKOTO0 U HKCIIEPUMEH-
TaJIbHOTO MCCIIEIOBAHUS B MPOPECCUOHAIBHOMN JESTEIHHOCTHU

HNOIIK -1.1. /leMmoHCTpPUPYET €CTECTBEHHO-HAYYHbIE U O0LENHKEHEPHbIEe 3HAHUS
JJISL KCCJIEIOBAHMS MH(POPMALMOHHBIX CUCTEM M UX KOMIIOHEHTOB

Baok A. 3aganusi pennpoAyKTHBHOIO YPOBHS («3HATHY)

A.1 Bonpochl 1J11 YCTHOTO OIPOCA

[IpyuHIMITBI CUCTEMHOTO MOAX0A K IPUHATHIO PEIICHUI B 3JKOHOMHUKE.
Onpenenenue onepaiuu.

[TonsiTue 3¢ (HEeKTUBHOCTH OTEpALIUU.

Kpurepuii 3¢p(heKTUBHOCTH OTeparuu.

Kitaccel mozieneit ucciie1oBanus onepanuii.

Baok B. 3agaHusi peKOHCTPYKTHUBHOIO YPOBHA («yMeTb»)
B1. — Bonpockl K NMCbMEHHOM KOHTPOJILHOM padoTe

1. CucremHblii TOAXOA K NpOOIEeMe NPUHATHS PEIICHUH.

2. CUCTEeMHBIN aHAIN3 K MaTEMaTHYECKOE MOJISTMpOBaHre. Pemenne mpoOaemMbl Kak
cucTeMa.

3. ®opmanuzarus mpobaeM yrpaBiIeHUs B YdKOHOMUKE.

e

OnTtuMu3aius v NPpUHATHE PEIICHUMN.
5. 3ajayva uccie0BaHus ONepaIyin.

baoxk C. 3aganusi NpaKTHKO-OPUEHTUPOBAHHOI0 YPOBHSA VISl IMATHOCTUPOBAHMS
¢popMHUPOBAHHOCTH KOMIIETCHIUM

C1. JlaGopaTopHbie pad0OThI

JlabopaTopHas padora Ne 6
TpancnopTHasi 3a1a4a JJMHEHHOT0 NPOrpaMMHIPOBAHUS.

1. Hesb: OCBOCHHE pACIPEICTUTEILHOIO0 METO/Ia ONTUMH3ALINH IEPEBO30K.
3amava: HaliTH ONTUMAaNbHBIN IJIaH NEPEBO3OK.
2. Jlutepartypa:
1. UccnenoBanue ornepanuii B )KOHOMUKE: Y4eOHUK I By30B / Mo penakiueit H.
. Kpemepa. — 3-e uza., nepepad. u aon. — Mocka: U3narensctBo FOpaiiT,
2020. — 438 c. — (Bricmiee o6pazoBanne). — ISBN 978-5-9916-9922-8. —
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TekcrT: AIIEKTPOHHBIN // OBbC Opaiit [caiiT]. — URL.:
https://urait.ru/bcode/449715 (nata obparmienus: 21.07.2024)
2. Hesexwun B.I1., Kpyxunos C.1. CoopHuk 3aga4 1o Kypcy « IKOHOMUKO-MaTeMa-
TUYECKOE MojeupoBanue». M.: «I'opogeny, 2005.
3. https://www.youtube.com/watch?v=1jBa 2IYDNY - peiieHue TpaHCIOPTHOM
3a/1ayu METOJIOM MOTEHIIAJIOB
4. https://www.youtube.com/watch?v=4AinFDRWOGU — penienue TpaHCIopT-
HO#1 3amaun B Excel
5. Maromenos K.A. Ilpe3entanus « TpancnopTHas 3a1a4ay.

3. lloaroroska k padore:
3.1. U3yunTs urepatypy U UHCTOYHUKH [1-4] 1 KOHCIIEKT JEKIMH O TEME.
3.2. U3yunTs 3a1aHr€ K BBIIOJHEHHIO JJAOOPATOPHON pabOTHI.
3.3. [loaroroBuTh OIAHK OTUETA, COAEPKAILUN HA3BaHUE, 1Ie]Ib PAa0OTHI, 3aJaHHE,
pE3yabTaThl BBIIIOJIHEHHUS.
4. OdoopynoBanme: [TepcoHanbHbIN KOMITBIOTED, TIporpamma MS Excel.

5. 3apanue [2]:

CTyaeHTy Hy>KHO B COOTBETCTBHH C BAPUAHTOM BBIOpATh U PEUIUTH 3a/1a4y, COJIeP-
KaHUE KOTOPOM M3J10KeHO Hke. Homep BapuaHTa CTyJ€HTa COBIIAIAET C €Er0 HOMEPOM
B rpynne B OMMOC yHuBepcurera.

Heo0xoaumo:

5.1. Ucnonb3ys ciaoBecHOE ONKCaHUE 3aaui, U3JI0’KEHHOM HUYKE COCTaBUTh MaTe-
MAaTHYECKYIO0 MOJEIb TPAHCIIOPTHOM 3aayv JUHEWHOIO MPOrpPaAMMHUPOBAHHS:
3anMcarh HeJeBYI0 QYHKLIUIO U CUCTEMY YPABHEHUH, TOPOKIAEMYIO CHCTEMOM
OTPAHUYECHUM.

5.2. Vicionb3ys METO ] HAMMEHBITIEH CTOMMOCTH TTOJIYYUTh TIEPBBIA OMOPHBIN TUTaH
U yOeIUThCA B €r0 HEBBIPOKIECHHOCTH.

5.3. Boruncnute 3HaueHue 1eneBor (YyHKIIUH 71 TIEPBOTO OMOPHOTO TUIaHa.

5.4. MeTtoaoM NOTEHINAIOB IPOBEPUTH OMIOPHBIN IJIAaH HA ONTUMAJIBHOCTb.

5.5. Tlpu HEOOXOUMOCTH OCYLIECTBUTD YIyUlIEHHE TUIaHa B COOTBETCTBUU C Ipa-
BHJIOM «3aMKHYTOT'O MApILIPYyTay.

5.6. Beectu ucxoupie nanHbie B madsoH Excel B daiine «Illabion TpancnopTHOii 3a-
Taqm.

5.7. OtkpeiTh KOMaHay «llouck pemieHus», BBECTH ajipeca STUeeK 1eaeBoi GyHKIINN U
UCKOMBIX IepeMeHHbIX. BBecTn orpannyenus. [lonyuurts pemenne 3agauu. Cpas-
HUTh NOJIYYEHHOE PELIEHUE C IEPBBIM OMOPHBIM IUIAHOM, ITOJIYYEHHBIM B I1.2.
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https://urait.ru/bcode/449715
https://www.youtube.com/watch?v=1jBa_2IYDNY
https://www.youtube.com/watch?v=4AinFDRwOGU

3ameuanus.

1. Ilocnedosamenvrocms 8blNOIHEHUS 3A0AHUS MEMOOOM NOMEHYUATIO8 NOOPOOHO U3N0-
gicena 8 suoeoghatine [3] «Pewenue mpancnopmuoul 3a0a4u mMemooom NOMeHyuaioe» u
npeseumayuu [5] « Tpancnopmuas 3a0auar.

2. Ilocneoosamenvrocmo evinonnenus 3aoanus 8 MS Excel noopobno uznoscena 6 6u-
oeogpatine [4] «Pewenue mparncnopmuoti 3aoayu 8 MS Excely.

OTuer J0JKEH COJepKaTh:
® 33/1aHME;
® OIMMCAHWE MAaTEeMAaTHICCKOW MOJIEIH 3a/1a4H;
® pe3yJIbTaThl PEUICHUS 3a/1auu.

Pe3ynbTathl pereHus 3a1aun Heo0X0 MO PEACTABUTh B BUJIE TAOJIHIIBI, B KOTO-
pOli yKa3aTh U3 KaKUX ITYHKTOB OTIIPABJICHUS M KAKOM KOJMYECTBE JOCTABJICH IPy3 KaxK-
JIOMY IOTPEOUTEIII0, a TAKKE CTOMMOCTD IEPEBO3KU M OOIIKE PAacXOJbl HA IEPEBO3KY
BCEX IPY30B BCEM MOTPEOUTEIISIM.

Bapuanr 1. Tpu 3aBoJa BBIMYCKAIOT CTAHKH, KOTOPBIE OTIPABISIOTCA YETHIPEM
notpedutensm. [lepseiil 3aBoa noctasnser 60 crankoB, BTopoid — 70 CTaHKOB, Tpe-
Tl — 20 crankoB. CTaHKM CJIEAyeT MOCTaBUTh MOTPEOUTENSAM CIEAYIOUUM 00pa-
3o0M: nieppomy — 40 ., BTopomy — 30, Tpetbemy — 30, yerBepTomy — 50 mmiT.
CToMMOCTh MEPEBO3KM OJHOIO CTaHKa OT MOCTaBLIMKA J0 MOTpPeOUTENs yKa3aHa B
cieayroiei Tabnuie (B A€H. €. ).

Ilompebumenu
3a600w1 1 > 3 4
I 2 4 5 1
1 2 3 9 4
Il 3 4 2 5

CocraBbTe ONITUMAJIBHBIN TIJ1aH JOCTAaBKM CTaAHKOB.

Bapmuanr 2. /Ins crpoutenscTBa 3-X y4acTKOB JOPOKHOW Maructpaid HeoOXoAuMo 3a-
BO3UTH Mecok. [lecok MoxkeT ObITh MmocTaBiieH U: 4-X kKapbepoB. IlepeBo3ka necka u3
KapbepoB 10 YYACTKOB OCYLIECTBIIAECTCS IPY30BUKAMHU OJIMHAKOBOU IPY30II0AbEMHO-
ctu. PaccTosiHue B KujmomeTpax OT KapbepOB 0 YYACTKOB, HAJTMYHE MTECOK B Kapbepax
Y IOTPeOHOCTH MECKA HA yYaCTKax JOPOTY MPUBEIEHBI B CIEAYIOLIEH Ta0IHLIE.
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Bapmanr 3.

Yuacmxu oopoeu | Hanuuue

Ilecuanvie kapvepwvi necka,
{1V | meic.m
I 11812 ] 3 30
1 417151 50
Il 51314 4 20
Ilompebnocmo 6 15115 | 40 | 30
necke, molc. m

CocraBbTe IJ1aH NEPEBO30K, MUHUMU3HUPYIOUTUHN 00U IPOO TPy30BUKOB.

Bcero 19 BapuanToB.
baox /1. 3axanus 115 HCIOJIb30BAHMS B PAMKAaX NPOMEKYTOYHOM aTTecTalluu
JI1. IlepedyeHb DK3aMEeHAIIMOHHBIX BONIPOCOB

1. Knaccudukanus 3xoHoMHUYecKuX Mojenei. CTpyKTypHu3alus METOA0B MOCITUPOBa-
HUS CUCTEM.

2. Twurbl JaHHBIX U po0IeMa U3MEPEHUN B SKOHOMHUYECKOM MOICTUPOBAHUH.

3. 3amaua uccinenoBanus oneparuii. Kiaccel Mojeneit ucciaeaoBaHus onepariiim.

J12. 3apaum

3anaua. B 3 mynkrax ornpasieHus (41, A2, A3) COCPEAOTOUECHO ONPEACICHHOE KO-
JIMYECTBO €IMHULl HEKOTOPOI'0 OAHOPOIHOIO Ipy3a ai, a2, az. I3BECTHO TaKXke, 4TO J1aH-
HBIN Tpy3 MOTpeOJIseTCs B 5 MyHKTaxX Ha3HaueHus (Bi, B2, Bs, Bs, Bs) ¢ 00beMOM MOTPeO-
nenus by, by, b3, ba, bs. M3BecTHAa MaTpuna crommocteit nocraBku C=(Cjj), rue Cij— pac-
XOJbl Ha IEPEBO3KY €IMHULIBI Ipy3a U3 NMyHKTa A4; B MyHKT Bj. Homep BapnanTa Ha3oBeT
MpEeno/iaBaTelb.
Heo0xoaumo:

1. Wcnoinb3ys c10BECHOE OMMCAHUE 3a/1a4M, U3JI0KEHHON HUYKE COCTaBUTh MaTeMa-
TUYECKYIO MOJIENIb TPAHCIIOPTHOW 3a/1a4M JIMHEWHOTO MPOrpaMMHUPOBAaHHUS: 3allu-
caTh 1eJIeBYI0 (YHKIIMIO U CUCTEMY YPaBHEHHH, MOPOXKIAEMYIO0 CUCTEMOU orpa-
HUYECHUM.

2. Wcnonb3ys METOJl HAaUMEHbILIEH CTOUMOCTHU TMOJYYHUTh NMEPBbINA OMOPHBIN IJIaH U
yOeIUThCS B €r0 HEBBIPOKICHHOCTH.

3. BpruncnuTh 3HaUeHUE 11e1€BOM (QYHKIUH JIJIsl IEPBOTO OMOPHOTO IJIaHa.

JlononHuTenbHast UH(GOpMaLKs IPUBEACHA B TaOIHUIIE.
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[otpe6roctu (B)

CTOMMOCTD JOCTABKHU TPy3a U3 MYHKTA | B MYHKT J, ThIC.

KomnnuectBo

l py6., Cj rpysa B
Pecypcsl (A -
ypest (A) ldimo- | 2-i 3-ii 4-if 5 | MYHKTax ot
HpaBJICHUS
TPeOH- | orpeGu- | moTpeGH- | moTpebu- | moTpeGH-
TeIb ai, T
TEIb TEIb TEJNb TeJNb

IPy3a | rpysa rpysa rpysa rpysa
1-i myHKT oTmpaBiie- 60
HUSA Ipy3a 8 10 8 5 5
2-1i IyHKT OTHpaBJie- 50
HHSA Ipy3a 9 17 19 21 19
3-i MyHKT OTHpaBIie- 30
HUSA Ipy3a 4 5 5 2 1
Tpebyercss notpedu- | 30 20 50 30 10 140/140
Tensm Dj, T
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HNOIIK -1.4. Brageer MeToqaMu MATEMATHYECKOT0 MO/IeIMPOBAHNS ONlePALIMIA,
METOJaMHM pellieHHs] OCHOBHBIX THIIOB 32124 UCCJIeI0BAHUS ONlepPaLuil 1/ pelle-
HHSl CTAHJAAPTHBIX 32/124 B IPO(eCCHOHAIBHON AeITeJIbHOCTH

Baok A. 3aganus penpoAyKTHBHOTO YPOBHA («3HATHY)

A.1 Bonpocshl 11 00CYKIeHUSA

B03M0OKHOCTH HCITIOJIB30BAHHS ITUPPOBBIX HHCTPYMEHTOB MPH PEUICHUU TPOdeccro-
HaJIbHBIX 3a/1a4 (Scilab, Matlab u Mathcad).

e Cucrema (Scilab, Matlab). Komanmnoe okHo. IHCTpyMEHTaIbHAS TTAHEIT.

e Cucrema (Scilab, Matlab). Penaktop/otinagunk M-daiinos.

e Cuctema (Scilab, Matlab). Tums! qaHHBIX.

e Omneparopsl cucremsr (Scilab, Matlab).

e Cucrema (Scilab, Matlab). Bcrpoennsie ¢hyHKIuu.

e (Ocobennoctu cucreMbl Mathcad.

AHaJIN3 HEOOXOIUMBIX U JIOCTATOYHBIX YCIOBUN 0€3yCIIOBHOTO AKCTpeMyMa (yHK-

1005058

e Kgsanparuunsie pyHkiuu. Kpurepun onpeneneHHOCTHA KBAIpaTUIHON QyHKIIMU
(Kputepuit CunbBectpa).

e ['pamuent u matpuia ['ecce kBaapaTudHON QyHKITHH.

e HeoOxoaumbie U JOCTAaTOYHBIEC YCIOBHSI CYIIECTBOBAHUS SKCTPEMyMa -CKaJIsAP-
HBIU CITyYaMu.

YuclieHHbIE METOIbI PEIICHUS YKCTPEMAIBHBIX 3a7a4 06€3 orpaHnueHuil. Metos rpaau-
€HTHOTO crycka (moabema). Meton HproToHa.

e Kinaccuduxkaius MeTo0B pelIeHUs 3a/1a4 0€3yCIOBHOM MUHUMU3AIUU.

e (CpaBHHUTEIIbHAS XapAKTEPUCTUKA TPAJIUEHTHOTO METO/IA C MMOCTOSIHHBIM 11ArOM
Y HAMCKOPEUIIETro CIycKa.

Onucanue anropurmMa METO/1a HAaUCKOPENIIEro CITyCKa.

Bri0op 1m1ara v HanpapyieHUsI B TPaJMEHTHBIX METO/1aX.

Meton HeroToHa.

MoaudunupoBanubiii MeToa HetoToHA.

Meron muoxuteneit Jlarpanka morcka skcTpeMyma 1eiaeBoi GyHKIMM pu oTpaHude-
HUSIX B BUJIC PABECHCTB.
e dopmanuzanus 3a1a4d HEJTMHEWHOTO MPOrPaMMUPOBAHUS C OTPAHUYCHUSIMU B
BUJIE PABEHCTB.
e MeToz 3aMeHbI IEPEMEHHBIX PELICHUS 3aa4U HEJIMHEMHOTO TPOTPAMMHUPOBa-
HHS C OTPAHUYEHUSIMU B BUJIE PABEHCTB.

e Meroa MHOXUTENEHN Jlarpanka pelieHus 3aa4y HEJTMHENHOTO POTrPaAMMUPO-
BaHUS C OTPAHUYEHUSIMU B BUJIE PABEHCTB.
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Bbaok B. 3aganns peKOHCTPYKTHBHOTO YPOBHS («YMeTb»)
B1. — BONIPOCHI K NUCbMEHHOH KOHTPOJILHOM padoTe
1. HeoOxoaumble U JOCTATOYHBIE YCIOBUS CYILECTBOBAHUS IKCTPEMYMOB (DYHKIIMH

N IepeMEHHBIX.

['pagrieHTHBIN METOI pEelICHHUs 3a/1a4 0e3 OTpaHHYCHUH.

MeTton HeroTOHA MOWICKa CTallMOHAPHBIX TOYEK (QYHKIIUH.

OCHOBHBIE TIOHATHS MATEMATHYECKOTO IPOTPaMMHUPOBAHUSI.
Knaccudukanus 3agad MaTeMaTHaecKOro MporpaMMHAPOBaHUS.
[TocTanoBKa KJIacCHUECKOW 3a/1auyu MAaTEMAaTUYECKOTO MIPOTrPaMMUPOBAHMUS.
Meton mHOXUTEINEH Jlarpanxka.

[Ipu3HaKU yCIOBHOTO JIOKAJIBHOTO SKCTPEMyMa.

. Heobxomumoe ycnoBue nepBoro mopsiaka.

10.YcnoBue SAkoo6wu.

11.YcnoBus BTOpOro nopsjika.

12.CranaapTHbI U YHU(DUIIMPOBAHHBIN BUJIBI 337291 HA MAKCUMYM (DKCTPEMYM).

©COoONOO R~ WDN

13.HeoOxoaumbIe MPU3HAKY JIOKATBHOTO MaKCUMyMa (9KCTpeMyMa).

Bbaok C. 3aganus NpakKTHKO-OPUEHTHPOBAHHOIO YPOBHS /ISl AMATHOCTHPOBAHUA
¢opMHPOBAHHOCTH KOMIIETEHIIUH («BJIAIETH))

C1. JlabopaTopHbie pad0OThI.

Jlaboparopnasi pa6ora Ne 1
MeToa rpagMeHTHOrO CIlycKa

1. Ilesb: OCBOCHHE YMCIEHHBIX METOAOB IIEPBOT0 MOPSAIKA MOMCKA 0€3yCIOBHOTO IKC-
TpeMyMma (pyHKIUH.
3agava: onpeneauTh TOUYKU JIOKAJBHBIX U TJIOOANbHBIX SKCTPEMYMOB (DYHKIIUU
METOJIOM TPAJIUCHTHOT'O CITyCKa C MOCTOSIHHBIM I11arOM.
2. Jlutepartypa.
1. UccnenoBanwue omneparuii B 9)KOHOMHUKE: Y9eOHUK JIJist BY30B / o] penakiueit H.
. Kpemepa. — 3-e u3a., nepepad. u gon. — Mocksa: U3gatenscTBo OpaiiT,
2020. — 438 c. — (Briciiee oopazoBanue). — ISBN 978-5-9916-9922-8. —
Texcr: anexrponnsiit // OBC Opaiir [caiiT]. — URL:
https://urait.ru/bcode/449715 (nara oopamenus: 21.07.2024).

2. Metoasl onTuMH3aluy. 3aiaqyHukK: yueoHoe nocooue 1ist By3oB / B. B. Toka-
pes, A. B. Cokomnos, JI. I'. Eroposa, I1. A. Meimkuc. — Mocka: M3narenscTBo
FOpaiit, 2020. — 292 c. — (Briciiee oopazoanue). — ISBN 978-5-534-
10417-2. — Texkcrt: anexktponsslii / ObC KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/456290
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3. HnurepaktusHbie cuctemsl Scilab, Matlab, Mathcad: yuebnoe nocooue / 1. E.
[Tnemuuckas, A. H. Turos, E. P. baneptnunosa, C. 1. JlyeB; MUHHCTEPCTBO 00-
pasoBanus U Hayku Poccun, Ka3zaHCknii HAIMOHAIBHBIN UCCIIEA0BATEIbCKHUIN
TexHoJornyeckuit yuusepcuteT. — Kazanb: Kazanckuit HayuHoO-HCClIeI0BATEb-
ckuil TexHosiornueckuil yausepcuret (KHUTY), 2014. — 195 c. : Tabn., un. — Pe-
UM JocTyna: o noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=428781 (narta oOparicHus:
21.07.2024). — bubauorp. B kH. — ISBN 978-5-7882-1715-4. — TekcT: 31€KTpOH-
HBI.

4. https://www.youtube.com/watch?v=YWr3S1IgnlQ rpagueHTHBbIN CIyCK.
5. Maromenos K. A. Ilpe3enTanus «I'paarieHTHbIE METOABI PEIICHUS SKCTPEMAIIb-
HBIX 3a/1a4 0€3 OrpaHuYCHUI.
3. lloaroroBka Kk paodore.

3.1. 3yuuts uteparypy U UICTOUYHUKH[ | -3] 1 KOHCIIEKT JIEKIUU T10 TEME.

3.2. U3yunTs 3a1aHn€ K BBIIOJHEHHIO JJAOOPAaTOPHOU pabOTHI.

3.3. [loaroroBuTh OIAHK OTUETA, COACPKAILUN HA3BAHUE, 1IEJIb PaOOTHI, 3aJaHHE,

pe3yIbTaThl BHITIOJIHEHHUS.
4. ObdopynoBanme: NIEPCOHATBHBIN KOMITBIOTED, Tiporpammbl MS Excel, Scilab.
5. 3apanmue.

3apava. Haiitu 6e3ycinoBHBINA 3KCTpeMyM (PYHKIMH, BIOpaHHOM 13 Tabi. 1 B co-

OTBETCTBUU C BapUAHTOM, HCIOJIb3Ysl METOJ] IPAJUEHTHOIO CIIyCKa C MMOCTOSIHHBIM IlIa-
rom. [Ipu pemennu 3anauu 3anate omuoOKy €=0.1 1 mpenenbHoe yncio urepanuii M=3.

Howmep BapuanTa coBnagaeT ¢ mopsIKOBBIM HOMEpOM cTyieHTa B rpymnmne B B OUOC yHu-
BEpPCHUTETA.

Heo0xoaumo:

5.1. mpoBepUTh HEOOXOIMMBIE YCIOBUS CYIIECTBOBAHUS SKCTpeMyMa (QYyHKLUUH IS
Yero COCTaBUTh CHUCTEMY YpaBHEHUH €€ YaCTHBIX MPOU3BOAHBIX MO BCEM Iepe-
MEHHBIM ¥ TIPUPABHSTH MX K HYJIIO;

5.2. pemiTh NOJYYEHHYIO CUCTEMY YPaBHEHUN U HAWTU BCE TOUYKU MOJAO3PUTEIIbHbIE
Ha IKCTPEMYM;

5.3. coctaBuTh Matpuly ['ecce uccienyeMoilt pyHKUIMU;

5.4. 115 BCceX TOYEK MOAO3PUTENBHBIX Ha 3KCTPEMYM IIPOBEPUTH JOCTATOYHBIE YCIIO-
BHS JIOKAJIBHOIO 3KCTPEMyMa, MPOAHAJIU3WPOBAB 3HAKOOIPEAEIEHHOCTh MaT-
puiibl ['ecce u onpeaenuTh XapakTep dKcTpeMyma (Max uiau min);

5.5. METOI0M HAaUCKOPEHIIIETO CITyCKa clieNaTh 3 uTepaIuu u 3auKCUPOBaTh PE3yJib-
TaT (KOOPAMHATHI TOYKH IKCTPEMYMA);

5.6. pemuth 3amauy B cucteme Scilab ¢ ucronb3oBanneM ¢ynkiuu [f,xopt]= optim
(cost,x0).

3ameuanus.
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1. Pewenue munogoeo npumepa npusedeno 8 npezenmayuu «l paouenmmuovie me-
MoO0bl peulerUsi IKCMPeMaibHblX 3a0ad 6e3 oepanudenuily [5] u 6 gaiine «Ilpu-
mep: Memoo epadueHmHo20 CHyCKay.

2. Pewenue npocmoeo npumepa maraice onucauo 6 guoeogatine [3] «I paouenm-
HBIU CNYCKY.

3. Ilpumepwi pewenus npusedenvl maxaice 6 nanke «lIpumepwi pewenus 6 Scilaby.

OTuyer 10JI2KeH CoIePKaATh:

® 3aJJaHucC,

e pE3yNbTaThl IPOBEPKU HEOOXOIMMBIX U JOCTATOUHBIX YCIOBUH IKCTpeMyMa (yHK-

LY

e HalificHHBIC B pab0OTE KOOPIUHATHI U XapaKTep BCEX CTAIIMOHAPHBIX TOYCK HCCIIC-
TyeMou (PyHKIUY;

¢ CPAaBHCHHUC PC3YyJIbTATOB AaHAJIMTUYICCKOI'O M YHUCJIICHHOT'O PCIICHU].

BapuanTsl 3a1aHui:

Tabnuna 1
No Bap OyHKIUA HauvanbHas
Touka X°
1. f(X)=2%1+8x2- X1%- 2x,? X%=(0,0)
2. f(X)= X14+6x2- X12- X1X2-X5? X%=(0,0)
3. f(X)= 9x1(x1—10)+16x2(x2-8) X%=(1,0)
4, f(X)=2x12 — 123 + x,° X%=(5, 3)
5. f(X)= 2X12 + X2 2 — X1X2 X%=(2,2)
6. f(X)= 4x; — 8X2 - 2X12 - 2x,° X%= (5,10)
7. f(X)= 8xy + 32X, - 2X12 - 4x,? X%= (6, 6)
8. f(X)=2x1 - X1? - x5? X%=(3,2)
9. f(X)= 44Xy + 2X%p - X2 - x> + 5 X%=(4,5)
10. f(X)= 10x; — 16X - X1 - X, X%=(1,2)
11. f(X)=x12+ 4x,%2 - 1 X%=(1,1)
12. f(X)=2x1% + x22 - 12x4 X%=(5, 3)
13. f(X)= 212 + x22 - 2x1X2 X%=(2,2)
14. f(X)=2x1 + X% + 2x,° X%= (5, 10)
15. f(X)=4x1 - 2x2 - X2 - 2% + 1 X°= (4, 5)
16. f(X) = 2x1 + 8X2 - X1%- 2X5? X%=(0,0)
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17. f(X)= 3X1 + 6Xo- X1~ X1Xo- X2 X%=(0,0)
18. f(X)= 9%:2 — 90x1 + 16x,2 - 128%» X0= (1, 0)
19. f(X)= 2x12 — 12X + X22 X0= (5, 3)
20. f(X)= 2X12 + X2 2 — X1X2 X%=(2,2)
21. f(X)= 4x; — 8Xy - 2X1? - 2x,° X%= (5, 10)
22. f(X)= 8xXy + 32X, - 2X12 - 4x,? X%= (6, 6)
23. f(X)=x1(2 - X1) - X2 X0= (3, 2)
24, f(X)= X1(2X1 - X2) + X2 2 X%=(2,2)

JlabopaTropHnasi pa6ora Ne2
MeTtoa mHOKUTe el JlarpaHika

3. Heab: ocBOeHNE METOJIOB PEIICHUS KIACCUYECKOW 3a/Ja4d MaTEMaTHYECKOTO IMPO-
TPAMMHUPOBAHHS.
3amavya: pemeHne KIacCMYECKOW 3aa4yi MaTeMaTUYeCKOro MpOrpaMMHUPOBAHMS
METOJIOM MHOXHUTeNeH Jlarpanxa.
4. Jluteparypa.
1. HccnenoBanue omnepaiuii B 9KOHOMUKE: YYEOHHK JJIs1 BY30B / Mol penakuuei H.

[I. Kpemepa. — 3-e u3a., mepepad. u mon. — Mocksa: M3garensctBo FOpaiiT,
2020. — 438 c¢. — (Boicmiee obOpazoBanue). — ISBN 978-5-9916-9922-8. —
Tekcr: 3JIEKTPOHHBIN // 2bC Opaiit [caitT]. — URL:

https://urait.ru/bcode/449715 (nara oopamenus: 21.07.2024).
2. MeTtoap! onTuMH3aIiii. 3aJaqHuK: yaeOHoe mocoodue st By3oB / B. B. Tokapes,

A. B. Cokonog, JI. I'. EropoBa, II. A. Msimkuc. — MockBa: M3aaTeabCcTBO
FOpaiit, 2020. — 292 c. — (Briciiee obpazoanue). — ISBN 978-5-534-10417-
2. — Tekcr: oamextponnbii // DObC IOpaiit [caéit] — URL:

https://urait.ru/bcode/456290
3. https://www.youtube.com/watch?v=ovhn2BdD7Mw wmetox Muoxuteneit Jla-
rpaHxKa.
4. MaromenoB K.A. [Ipe3entanus «HenuHeltHOe TporpaMMHUpPOBaHUE.
5. Onnaitn cepsuc https://math.semestr.ru/ .
3. [ToaroTroBka Kk padore.

3.1. U3yuuTh nutepaTypy U UICTOUHUKH [1-3] U KOHCTIEKT JICKIIUU IO TEME.
3.2. I3yuuTs 3a1aHK€ K BBIMIOJTHEHUIO JaO0OPATOPHOIN pabOTHI.
3.3. IlonroroButh OaHK OTYETA, COMEPIKAIINIA Ha3BaHUE, IENTh pabOTHI, 3aJjaHuE,
PEe3YJIbTAThl BHIIOJTHEHUS.
4. O0opynoBaHue: EPCOHATBHBIN KOMITbIOTED, Tiporpamma MS Excel.
5. 3aganmue.
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3apava. Halitu sxctpeMyM (GyHKIIMU METOJIOM MHOXuTenei Jlarpanka. DyHK-

LU0 U OTPAaHUYEHUS BBIOpATh U3 TalJ. 1 B cOOTBETCTBUM ¢ BapuanToM. Homep BapuanTa

COBIIaJIaeT ¢ HOMepoM cryAeHTa B rpynne B DMMOC yHuBepcurera.

Heob0xoaumo:

5.1.11poBepUTH YCIOBHUE PETYISIPHOCTU OOJACTH JOMYCTUMBIX pelieHui (ycioBue

5.2
5.3.

5.4.
5.5.
5.6.

5.7.

SAxobn);

COCTaBUTh BCIIOMOTATENIbHYIO (DYyHKIHIO JIarpanika;

JUISL TIPOBEPKH HEOOXOUMBIX YCIOBHM SKCTpEMyMa COCTABUTh CHUCTEMY YpaB-
HEHUM YaCTHBIX MIPOM3BOIHBIX (GyHKIMH JIarpaHika 1o BceM MepeMEHHbBIM;
PELINTH OTYUYCHHYIO CUCTEMY YPAaBHEHHMI U HAWTH BCE TOUKHU MOJO3PUTEIIHLHBIE
Ha SKCTPEMYM;

IIOCTPOUTH OKaMIICHHYIO MaTpuIly ['ecce;

JIJISL BCEX TOUEK MOJA03PUTENIBHBIX Ha SKCTPEMYM MPOBEPHUTH IOCTATOUHBIC YCIIO-
BHS JIOKAJIBHOTO SKCTPEMyMa, IIpoaHaJIn3upOBaB 3HAKOOIIPEICICHHOCTh OKaliM-
JeHHou matpullsl I'ecce;

JIJIS. MCCIIEIOBAaHHOM MaTEMaTHYECKON Moaenu chOopMyIupOBaTh KOHKPETHYIO
3a/1a4y C YKOHOMUYECKUM COJICp>KaHHEM U J1aTh UHTEPHPETAIUIO MOTYyUYCHHBIX
pe3yJIbTaTOB (KOOPJMHAT KCTPEMAJIbHBIX TOUCK 11eJIeBOM (PYHKIIMM U €€ 3Have-
HUN B 3THX TOYKaX);

5.8. pemmTh 3amauy ucnob3ys Haactpoiiky MS Excel «I[lowck penieHus HeTMHEH-

HbIX 3a71a4 MeTogoM OIII» (06001IeHHOTO MPUBEACHHOTO TPAIUCHTA).

3ameuanus.

1. Onucanue memooa usnosnceno 6 suoeogpatiine [3] « Memoo muoocumeneti Jlacparnsicay.

2. Pewwenue munosoco npumepa U3l0AHCEeHOo.

® g npunodicenuu I,

o ¢ npezenmayuu «Henuneiinoe npoepammuposanuey [4] u 6 ¢aiine «llpu-
mep: memoo Jlazpaudixca ounauny, NoayYeHHO20 C NOMOWDbIO OHIAUH cep-
suca [5] https://math.semestr.ru/.

3. Memoouueckue pexomenoayuu 0Jis pewrenusi 3a0a4qu ¢ ucnonvzosanuem MS Excel npu-
seoenvl 6 npunodiceruu 2. Ilpumep evinonrnenus 3adanus ¢ MS Excel npuseoen 6 gatine
«lIpumep evinonnenus 3a0anus 4».

OTuyer 10/I2KeH CoIePKaTh:

3aJlaHue;

MaTEeMaTUYECKYI0 MOJIENb 3aa4H;

dbyukiuio Jlarpanxa;

PE3YNBTATHI POBEPKH YCIOBHS PETYISIPHOCTH 00JaCTH TOMYCTUMBIX PEIICHUH 1

JOCTATOYHBIX yCJIOBI/Iﬁ JIOKaJIbHOI'O OKCTPEMYMaA,

PE3YIbTATHl pEIISHHUS 3a/1a9H C HCIIOIb30BaHUEM TaOIMIHOTO IIporieccopa MS EXx-
cel:
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— KOOPJHMHATHI CTAITMOHAPHBIX TOYEK IEJIEBOM (QYHKIIMU C yKa3aHUEM UX Xapak-
Tepa (Max wim min),
— 3HA4YCHUA q)YHKHI/II/I B 3THUX TOYKaAx,
® CpPaBHCHHUC PE3YJIbTATOB dAHAJIMTHYCCKOTI'O U YUCJICHHOTO pemeHHﬁ;
e (GopMyJIHUPOBKY MPAKTUUECKOM 3a/1aui U SIKOHOMUYECKYIO HHTEPIIPETAIIUIO TTOTY-
YEHHBIX PE3yJbTATOB (KOOPAMHAT S3KCTPEMAJILHBIX TOUYEK LIEJIEBOM (PYHKLIUHU U €€
3HAQYEHUH B 3TUX TOYKAX).

Tao6auna 1.

B:IE;I_ Lenepas Gpyukmms f(X1,X2)= OrpannueHus gi(X1,X2)=

1. X12+1,1x,? X1+X2=3, X1>0, x>0

2. 5X12+3X,? 2X1+Xo=4, X120, x>0

3. (X1-3)?+(X2-5)? -2X1+X2=5, x>0, X2>0

4, AX12+10X,%+5x, X1+X%,=8, X1>0, x>0

5. 4X,2+10x,2 X1+X2=6, X1>0, X>0

6. (X1+2)+(X2-3)? 2X1+2X%,=14, x>0, x>0

7. 5X1+2X;2+4X, X1+X2=10, X;>0, x>0

8. AX1 244X, X1+X2=2, X1>0, x>0

9. 5X12+3X5? 2X1+Xo=4, X120, x>0

10. | X1%+X22+5x; X1+X2=20, X1>0, x>0

11. | 5X124+3X,2+4X; 2X1+Xo=4, X120, x>0

12. | (X1-3)%+(X2-5)%+ X1+ X2 2X1+X,=8, X1>0, x>0

13. | 4% 24+10%,24+5x1-X; X1+X2=4, X1>0, x>0

14. | 4x2+10%,2-X; X1+X2=3, X1>0, x>0

15. | (X1+2)%+(X2-3)%-X1-X> 2X1+2X,=18, X1>0, x>0

16. | 4% 2+10%,%+5x4 X1+X2=8, X1>0, x>0

17. | 4X%+10%° X1+X2=6, X1=>0, x>0

18. | (X1+2)*+(x2-3)? 2X1+2X,=14, X:>0, x>0

19. | 5Xp+2X1%+4x,? X1+X2=10, X1>0, x2>0

20. | 4X1%+4x5? X1+X2=6, X1=>0, x,>0

21. | X2 X2% 45X X1+X2=10, X1>0, x>0

22. | (X1-3)%+(X2-5)*+ X1+ X2 2X1+X2=3, X1>0, x>0

23. | 4X1%+10X%+5%1-Xo X1+X2=5, X1=>0, x,>0
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| 24, [ 4x2+10%%x | X1+%2=4, X:>0, x>0

baox /1. 3axanus 1J5 HCNOJIb30BAHMS B PAMKAX NPOMEKYTOYHOM aTTecTaluu

JI1. IlepedyeHb DK3aMEeHAIIMOHHBIX BONIPOCOB

1. I'pagueHTHBIE METOBI MIOMCKA TOYEK OE3YCIIOBHOIO AKCTpEMyMa (QyHKLIHH.

2. Metoa HproToHa moncka cTallmOHAPHBIX TOYEK (QYHKIIUH HECKOJIBKUX MEPEMEHHBIX.
3. Meton mHOXuUTeneH Jlarpamxka.

4. HeobOxonuMele yCIOBUS JIOKAJIBHOTO SKCTpeMyMa. Y cioBue Skoou.

5. JlocTtaToyHbIE YCIOBHS JIOKATBHOIO SKCTPEMYMa.

6. CranmapTHBIN U YHU(DUIIMPOBAHHBIN BHJIBI 33/1a41 HA SKCTPEMYM.

J12. 3apaum

3agauya 1.
UccnenoBath HEOOXOUMBIE YCIOBUS IKCTpeMyMa QYHKIIUN
f(X): 10X, — 16X2 - X12 - X22
U HalTH €€ cTalluoHapHble TOYKH. [[pOBEpUTH BBIMOJIHEHUE AJOCTATOYHBIX YCIOBUM KC-
TpeMyMa (YHKITUU BO BCEX CTAIIMOHAPHBIX TOUKAX
3agaua 2.
Haiitu 6e3ycioBHbIN SKCTpEMYM PYyHKIUN
f(X)=2X12 — 12X1 + X22
ucnonb3ys metos Hetotona. [Ipu pemenun 3anaum 3agath ommoky €=0.1 u npenenpHoe
uncio urepauuii M=3. Hauansnoe npubmxenne X° = (5, 3).

3agaua 3.

Haiitu 6e3ycinoBHbIN SKCTpeMyM (HyHKIHUA

f(X)= 2X12 + Xo 2_ X1X2

MCIIOJIb3Y$l METOJ TPAJIMEHTHOIO CITyCKa C OCTOSIHHBIM 11arom. [Ipu pemenun 3a-
naun 3a1ath omuoKy €=0.1 u npeaenpHOe uncio utepanuii M=3. HauansHoe mipu-
ommxenne X°= (2, 2).

NOIIK -1.5. Ucnoab3yeT MeTO/1 3aMeHbI MPU MCCIEeJ0BAHUM U3Yy4aeMOoro npeamera
WIN SIBJICHUS CHIeNMATIbHOM MO/1€eJIbI0, BOCIIPOM3BOAAIIEH CyllleCTBEHHbIE XapaK-
TePUCTUKH OPUTMHAJIA, C HCII0JIb30BAHHEM COBPEMEHHOI0 IPOrpaMMHOI0 U MH-

(popmanmoHHOE o0ecneyeHne MPOUEecCcOB MOAETUPOBAHNS.

Baok A. 3agaHus penpoAyYKTHBHOIO YPOBHS («3HATH))

A.1 Bonpochl 1J1 00CYKIeHUSA
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MeTo/p1 TOMCKA KCTPEMyMa LeTeBOM (PYHKIIUK IPU OTPAaHUUEHUSX B BHJIE HEPABEHCTB
¢ yuetoM ycnoBui Kyna-Takkepa.
e [IpoGnema perieHus 3ajaul HEIMHEWHOTO IPOTPaMMHUPOBAHUS C OTPaHUYEHHU-
sIMHU OOIIETO BU/IA.
o VYcnosusa Kyna-Takkepa 1y1st 3a1a4u HETMHEHHOTO MTPOTrPaMMUPOBAHMUS C
OTpaHUYEHUSIMH OOILEro BUJA.
e Teopema Kyna-Takkepa s 3a1aum KBaApaTUIHOTO ITPOrPaMMHUPOBAHUSL.
o @dopmManusaiys MOJENHU 33Ja4l KBaJIPaTUYHOTO NPOrpaMMHUPOBAHUS.
YuciieHHOE peleHue 3aa4 HEJTMHENHOT O POTPaMMHUPOBAHUS C OTPAaHUYEHUSIMU B BUJIE
HEPaBEHCTB.

e MeToa MpoeKIMy rpagueHTa.

e Meroa mTpapHbIX QYHKIIHUA.
I'padrueckoe pemieHue 3a1aun JTUHEHHOTO MTporpamMmmupoBanus. McciaenoBanue 3a1aun
JMHEMHOT0 NPOrpaMMUPOBAHUS HA UyBCTBUTEIBHOCTh IPaPUUECKUM CIIOCOOOM.

e [loctpoenue Ha rpaduke 00JaCTH TOMYCTUMBIX PEIICHUM.

e CymHocTb rpauyecKoro MeTo1a peuieHus 3aad JMHEHHOTO TPOrpaMMHUpO-
BAHMSL.

e (OO0sacTh TOMYCTUMBIX PELICHUI U ONTUMAJIBHOE PEILICHHUE.

e CranaapTHas ¢popMa 3aMuCH 337a4 JMHEHHOTO MPOTrpaMMHUPOBAHUSI.

e [IpuBeneHue 3agaum JMHEHHOTO MPOrPAMMHUPOBAHMS K CTAaHAAPTHOM (opMme.

baok B. 3agaHusi peKOHCTPYKTUBHOI'O YPOBHA («KYMeTb»)
B1l. — BOIPOCHI K NUCbMEHHO KOHTPOJIbLHOW padoTe
e VYcrnosus Kyna-Takkepa B rpanueHTHON dhopme.

e VYcrnosus Kyna-Takkepa B anreOpanyeckoit popme.

e O I0CTAaTOYHBIX YCIOBUSAX MAKCUMyMa (IKCTpEMyMa).

e Brinykiibie MHOeCTBA. BbINyKIible 1 BOTHYTbIE (DYHKIIMH.

e VYcinoBus peryiisipHoctu Creirepa.

e HeoOxoaumble yCIOBHs ONTUMAIBHOCTH.

o VYcrnosus Kyna-Takkepa B rpanueHTHON dhopme;

e HeobOxoaumbie yciaoBHsl MaKCUMyMa, KOria 1eneBas (QyHKIUS HE BOTHYTA.

e JlocTaTo4yHbI€ YCIOBUS ONTUMAIBLHOCTH.

e (Cennosas Touka pynkuuu Jlarpanxa;

e Teopema Kyna-Takkepa o ceqyioBoM TOUKE.

e (OO0mas NOCTaHOBKA ABOWCTBEHHBIX 33]]a4 HEJITMHEWMHOTO IPOTPaMMHUPOBAHUSI.

e DKOHOMMYECKAs HHTEPNPETALs JBOMCTBEHHbIX 3a1a4.

e OOwmui NOPSAAOK PEIICHUs 3a/1a4 HETMHEHMHOTO MPOrpaMMHUPOBAHUSI.

e OO0mas XxapakTepUCTUKA YUCIECHHBIX METO/I0B PELICHMS 3a/1a4 HEJTMHEWHOTO MPOo-
I'PaMMMPOBAaHHUS C OTPAHUYECHUSMH.
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e Merox NPOEKIUU I'PAJUEHTA.

e Meton mrpadHbIX GyHKIIHI.

o Kraccudukanus 3agad IMHEWHOTO IPOTPaMMHUPOBAHUSI.

e ['paduueckuii METO/ pelIeHuUs 3a1a4 TUHEHHOTO TPOrPaMMHUPOBAHUS.
e @DopMBI IPEICTABIICHUA 3a4a4 JMHEHHOTO IIPOIrPAMMUPOBAHHS.

e CrpyKTypa IOIyCTUMOIO MHOXECTBA U TUIIBI PELICHUM.

e ['paduueckre METOIBI aHATTN3a MOJIETH HAa yCTONYUBOCTb.

e (OCHOBHBIE TEOPEMBI JIMHEHHOTO IPOrPAMMHUPOBAHMSL.

Bbaok C. 3aganusi npaKTHKO-OPHEHTHPOBAHHOTO YPOBHSA /ISl TUATHOCTHPOBAHUS
cpopMHUPOBAHHOCTH KOMIIETCHNH

C1. JlaGopaTopHbIe padO0ThI

Jlaboparopnasi pa6ora Ne3
YcaoBus Kyna-Takkepa

1. Heab: ocBOEHHE METO/IOB MTOMCKA SKCTPEMYMOB I1€JIEBBIX (QYHKIIUN B 3a]1a-
YyaxX HEJTMHEHHOTO POTPaMMHUPOBAHMUSI.
3agava: onpeneauTh TOUYKU JIOKAJIBHBIX M TJIOOAIBHBIX AKCTPEMYMOB (DYHKIIUH
HECKOJbKHUX MIEPEMEHHBIX MTPY HATMYUU OTPAaHUYCHHUI THUITA HEPABEHCTB.
2. Jlntepartypa.
1. Coxkonos A.B., Tokapes B.B. Metoas! ontumansubix pemieHuit. B 2 1. T.1. O6-

e MOJIOKEHUs. MaTeMaTHn4ecKkoe mporpaMMUpOBaHue. - 2-€ u3A. unp. — M.:
OU3SMATIIAT, 2015. — 564 c.

2. UccnenoBanue oneparuii B 9KOHOMHUKE: YYeOHUK IS By30B / MO peAaKIuen
H. . Kpemepa. — 3-e¢ u3x., nepepab. u gon. — Mocksa: M3naTenscTBO
FOpaiit, 2020. — 438 c. — (Bricmiee ob6paszoBanue). — ISBN 978-5-9916-
9922-8. — Tekct: omektponusii // DbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/449715 (nata obpamenus: 21.07.2024).

3. Metoapl ontuMu3anuu. 3aauHuK: yueOHoe nmocooue s By30B / B. B. Toka-
pes, A. B. Cokonos, JI. I'. Eroposa, I1. A. Meikuc. — Mocka: 3gaTenscTBO
FOpaiit, 2020. — 292 c¢. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-
10417-2. — Texkct: osnektponnbii // DbC HOpaiitr [caiit]. — URL:
https://urait.ru/bcode/456290

4. MaromenoB K.A. [Ipe3entanus «YcinoBus Kyna-Takkepay.

5. MaromenoB K.A. IlpezenTarnus «3agaun BHITYKIOTO IPOrPAMMHUPOBAHUSD.

3. [ToaroToBka Kk padore.

3.1. U3yuuts nurepatypy [1-3] 1 KOHCIIEKTHI JIEKLIUI IO TEME.

3.2. I3yuuts 3a1aHK€ K BBIMIOJHEHUIO TAOOPATOPHON pabOTHI.
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3.3. IToaroroBuTh OJIAaHK OTUYETA, COACPKAIIMI HA3BaHUE, 11eJb PaOOTHI, 3a/1aHHE,
pPEe3YJIbTAThl BBHIIOJTHEHUS.

4, Ob6opynoBaHme: NEPCOHATBHBIN KOMITbIOTED, TiporpamMma MS Excel.
5. 3aganue [1].

BapwuanTsl 3ananuii npuBeaeHs! B Tadm. 1 [3].
HeoOxoanmo:

5.1. mpuBecTH 3a7a4y K CTAHIAPTHOMY U YHU(PHUIIMPOBAHHOMY BHJIaM;
5.2. u300pa3uTh AOMYCTUMOE MHOKECTBO U JIMHUM YPOBHS 11eJIeBOM (DyHKIUU; onpe-

JEIUTh, BBINIOJHAIOTCS JIM YCIOBHUS TEOpeMbl BeliepmTpacca 0 CylmecTBOBaHUU
peneHns;

5.3. onpenenuTh, SIBJISETCS JIM JaHHAs 3ajja4ya BBITYKIION (3a/1aueil BBITYKJIOTO MPOo-
rpaMMHUPOBAHMS); ISl BBIMYKJIBIX 337a4 IPOAHAIM3UPOBATh BBINOJHEHHUE YCIIO-
Busi Cnenrepa;

5.4. BBIYMCINTH U U300pa3uTh HAa PUCYHKE HAPABJICHUS IPAJMEHTOB LIEJIEBON (QyHK-
U U (PyHKLNH, ONUCHIBAIOIINX aKTUBHbBIE OTPAHUYEHHUS B YTJIOBBIX TOUKAX;

5.5. B Toukax, rjie BeinojHsaeTcs yenaoBue Kyna-Takkepa, pa3ioKuTh rpaJueHT 1eie-
BOM (PyHKIMU MO rpagueHTaM (yHKUHHA, 334al0lUX aKTHUBHbIE OTPaHUYEHHS,
HaWTH KO3 (PUIIMEHTHI Pa3I0KEHUS A;

5.6. onpenenuTh TOUYKH, B KOTOPHIX UMEET MECTO JIOKAJIBHBINA U TJI00ANTbHBIA MaKCH-
MYMBL.

3ameuanue. Pewenue munogozo npumepa npusedero 8 npesenmayuu « Yciosus Kyna-
Takkepa» [4].

OTuyer 10/I2KeH CoIePKaTh:

® 33JIaHUE;

® MaTEeMaTUYECKYIO0 MOJENb 3a7auu (CTaHAAPTHBINA U YHU(DUIIUPOBAHHBIN BUIbI);

e rpaduyeckoe U300paKeHUE JOMyCTUMOIO MHOXKECTBA U JIMHUI YPOBHS 11€JI€BOM
dyHKuMY;

® KOOpPJMHATBHI CTALIMOHAPHBIX TOYEK, B KOTOPBIX BBINOJHAIOTCS yciaoBus KyHa-
Takkepa,;

® KOOPAHMHATHI TOUYEK, B KOTOPHIX UMEET MECTO JIOKAJIbHBIN U II00aIbHbIN MaKCH-
MYMBI.

Taoauna 1.
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Bapuantsi 1, 2, 3 Bapuanrsi 4, 5, 6 Bapuantsi 7.8, 9

2} +a} — max: T)+Ty — max: T, 4+2xy = max:
{$|+$2~<~.1, a3 <1, { — -2l > -1,
720220 21120,2,20; z1 20,29 20;
Bapuantsl 16, 17, 18
Bap;mHTbI 120’ 11, 12 —l?:%)?l—{ (?2)1-12:);‘&1;;5 b Tl +, = max:
- (z—1)"—(z2—1)° = max: £ 42, <2, o 90 <8,
3z, +2x, < 1, PSRN im <o
120,220 2120, 23 30 2> 0. 2050

JlabopaTopHas padora Ne4.

MeTtoa npoeKkuun rpagueHTa

1. Ilesb: OCBOEHUE YUCIIEHHBIX METOJOB PEILECHUs 3a]]a4 HEJIMHEHHOTO MPO-
I'PaMMHPOBAHHUS C UCIIOIb30BAaHUEM IIPOTPAMMHBIX CPEACTB.
3amaya: onTrMHU3aLMs BBITYCKA NPOAYKIHWH NPHU HEJIMHENHON 3aBUCUMOCTH H3-
JEpKEeK OT o0beMa MPOM3BOACTBA METOAAMH MPOEKIUU I'PATUEHTa U 0000IIEH-
HOT'O IPUBEACHHOTO IPaJIUEHTA.
2. Jlutepartypa.

1. Coxkonos A.B., Tokapes B.B. Metoap! ontumansubix pemieHuit. B 2 1. T.1. O6-
e MoJjoKeHus. MaTteMaTudeckoe mporpaMMHUpPOBaHUe. - 2-€ U3/, ump. — M.:
OU3SMATIINT, 2015. — 564 c.

2. UccnenoBanue omneparuii B 9JKOHOMHUKE: YYeOHUK I By30B / MO peAaKiuen
H. . Kpemepa. — 3-e¢ u3z., nepepab. u gon. — Mocksa: M3naTenscTBO
FOpaiit, 2020. — 438 c. — (Bricmee o6pazoanue). — ISBN 978-5-9916-
9922-8. — Tekct: omektponubsii // DbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/449715 (nata oopaienus: 21.07.2024).

3. Metoapl ontuMu3anuu. 3aauHuK: yueOHoe nmocooue s By30B / B. B. Toka-
peB, A. B. Cokonos, JI. I'. Eroposa, I1. A. Meikuc. — Mocksa: 3naTenscTBo
FOpaiit, 2020. — 292 ¢. — (Bricmiee obpaszoBanue). — ISBN 978-5-534-
10417-2. — Texkct: osnektponnbii // DBbC HOpaiitr [caiit]. — URL:
https://urait.ru/bcode/456290

4. https://mypresentation.ru/presentation/metod-proekcii-gradienta

5. MaromenoB K. A. [IpezenTanus «YucieHHbIE METOAbI ONTUMU3BAIIUN.

3. [ToaroTroBka Kk padore.

3.1. I3yunth UCTOYHHKHU [ 1-4] 1 KOHCHIEKT JIEKIUU T10 TEME.
3.2. U3yunTts 3a1aHue K BBIIOTHEHHIO JIAOOPAaTOPHON pabOTHI.
3.3. IloaroToBUTh OJIAHK OTYETA, COAEPKALIMN HA3BaHUE, 11eJIb pabOThI, 3aaHKeE,
pe3yabTaThl BHITTOJIHEHHUS.
4. O6opyaoBaHue: MEpCOHAILHBIN KOMITbIOTED, Tporpamma MS Excel.

5. 3aganue.
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3agaua. B nexy npousBoastcs 2 Buaa npoaykuuu I11 u 112, M3aepxku mpous-
BO/JICTBA KBaIPAaTUYHO 3aBUCST OT KOJIMYECTBA TPOU3BEICHHON MPOTYKIIMHU U OIPEIEIIsi-
101Tcs cootHOomeHusMHU (X1-(6+n))? mng npomykuun I11u (Xo-(2+n/4))? mns npoxykiyu
I12, rae X1 1 Xz I1aHbl BeITycKa MpoayKiuu cootBeTcTBeHHO 11 u I12. Cranounslii napk
1[exa IMO3BOJISIET MIPOU3BOJIUTh CyMMapHO He Oosiee 5+N enuuui] mpoaykiuu. Heo6xo-
JTMMO PacCYUTaTh IIPU KaKOM KOJUYECTBE MpousBeaeHHoN mpoaykiuu I11 u 12 obecne-
YHBAIOTC MUHUMAJIBHBIE U3JIEPKKU? N — HOMEp BapuaHTa cryjeHTa. Homep BapuaHTa
COBMNAJAET C MOPAAKOBBIM HOMEpPOM cTyjieHTa B rpyiie B DMOC yHuBepcurera.

Heo0xoaumo:

5.1. ucnonb3ys CIIOBECHOE ONMCAHUE 33]]a4M, U3JI0KEHHOH BbIIIE, COCTABUTh MaTe-
MaTUYECKYIO0 MOJIEIb HEJIMHEHHOTO NMPOrPaMMHUPOBAHUS: 3aIIMCATh LIEJIEBYIO
(YHKIMIO U CUCTEMY YpaBHEHHM, MOPOXKIaEMYI0 CUCTEMOI OrpaHUYeHH-He-
PaBEHCTB U NMPUBECTH €€ K YHUPUIIUPOBAHHOMY BUJLY;

5.2. n300pa3uTh rpapuuecKu JOMyCTUMOE MHOKECTBO M JIMHUU YPOBHSI IIETIEBOM
byHKIMY;

5.3. ompenenuTh, BBHINOJHAIOTCS JIM yCIOBUS Teopembl Beliepmirpacca o cyue-
CTBOBAaHUU PELICHHUS;

5.4. 3agath HavaneHyro Touy X°=(1,n) 1 ommbky £=0,1 ¥ HalTH NPUOIMKEHHOE K
ONTUMAJIBHOMY pellieHue 3a7ja4u (ONTUMAaIbHBIN TJIaH MPOU3BOICTBA TIPOYK-
UM ), JIJIs1 Y€TO MPOBECTHU JBE UTEPAIIMH METOJIOM MPOEKIIUU TPAITUCHTA;

5.5. HaiiTu onTuManbHbIi IJIaH TMPOU3BOJCTBA MPOAYKIHMH C TOMOIIBIO OHJIANH
cepsuca https://math.semestr.ru/optim/gradient-projection.php

5.6. mpoaHaIM3UPOBATh XOJ PEIICHUS U PE3yibTaT; MPOULTFOCTPUPOBATH Tpadu-
YECKHU MPOIIECC PEIICHUS 3a]a4l METOIOM TPOESKIIMH TPAIUCHTA.

5.7. HailfTu onTuManbHBIN IUJIaH MPOU3BOJICTBA MPOAYKIIMU C HCIOJIb30BaHUEM
najacrpoiiku MS Excel «ITonck perienre HeMUHEHHBIX 3aaa4 MeTogoM OIIT
(00001IEeHHOTO TPUBEACHHOTO TPAJNCHTA).

3ameuanus.

1. Pewenue munogoeo npumepa 6e3 Ucnoib308aHUus NPOSPAMMHBIX CPEOCmE NPUBEOEHO
6 npunoxcenuu 1 u 6 npezenmayuu « Yucienuvie Memoosl HeUHENHO20 NPOSPAMMUPOBA-
Husy [5].

2. Memoouueckue pexomenoayuu 05 pewienus 3a0aqu ¢ ucnonavsosanuem MS Excel npu-
6e0eHbl 8 NPUNOJCEHUU 2.

OT4er J0JI2KEH COAepPXKATh:

® 33/IaHUE;

® MaTeMaTUYECKYIO MOJENb 3a/1a4H, IPUBEACHHYIO K YHUPUIIUPOBAHHOMY BUY;

e rpadUUECKyI0 WILIIOCTPALUIO (POPMBI TOMMYCTUMOTO MHOXKECTBA U JIMHUN YPOBHS
1eneBor QyHKIUY;
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® DPC3YyJbTAaThl IIPOBCPKHU BBINIOJTHCHUA YCJIOBI/Iﬁ CymcCTBOBAHUA PCUICHUA,
® PE3yJIbTaT OJIHOM HTEPAIMH, BEIITOTHEHHON METOIOM IPOSKITUY IpaJucHTa 0e3 hc-
I10JIb30BAaHUA CHGHI/IaJII/BI/IpOBaHHBIX HpOI‘paMMHBIX CpeI[CTB;
e ONTUMAJILHBIN IJIaH IMPpOU3BOACTBA IIPOAYKIINU, HaI‘/’II[eHHLII?I C IOMOIIBIO CCPBUCA
https://math.semestr.ru/optim/gradient-projection.php;
rpaduyueCcKyr0 WUTFOCTPAIIMIO PEIICHHS 3a]J1auu.

JlaGoparopnas padora Ne 5.1 [3]
I'paduueckoe pemieHue 3a1a44 JUMHEHHOTO NPOrPaAMMMUPOBAHUS.

1. eab: ocBoeHUE TPaPUIECKOTO0 METO/1a ONITUMH3ALIUH.
3ajaya: HAaUTU ONTUMAIIBHBIN TUIAH 33Ja4W JIMHEWHOTO MPOrPaMMHUPOBAHUS Ipa-
(bUYECKUM METOJIOM U UCCIE0BATh €r0 Ha UYBCTBUTEILHOCTb.
2. Jlutepartypa:
1. UccnenoBanue omnepanuii B 5KOHOMUKE: YU€OHUK JIJIsi By30B / o penakuueit H.

[I. Kpemepa. — 3-e u3a., mepepad. u mon. — Mocksa: M3garensctBo FOpaiiT,
2020. — 438 c. — (Boicmiee obOpazoBanue). — ISBN 978-5-9916-9922-8. —
Tekcr: 3JIEKTPOHHBIN // 2bC Opaiit [caitT]. — URL:

https://urait.ru/bcode/449715 (nara oopamenus: 21.07.2024).
2. Metoap! onTUMHU3aIMK. 3aJagyHuK: yueOHOoe mocooue 11 By30B / B. B. Tokapes,

A. B. Cokonos, JI. I'. Eroposa, II. A. Meimkuc. — MockBa: U3narenbcTBO
FOpaiit, 2020. — 292 ¢. — (Bricmiee obpaszoBanue). — ISBN 978-5-534-10417-
2. — Texcr: onektponnbii // 3BC HOpaiit [caiit]. — URL:

https://urait.ru/bcode/456290
3. Jluneitnoe mporpammupoBanue: yueoHoe mocooue / A. 1. Hopukos, M. E. MnbuH,
T. B. loxuk, H. B. Enxuna. — Pszans: PITPTY, 2005. — 100 ¢c. — TekcT: 371ek-
TpoHHbit // Jlanb:  snexkTpoHHO-OMOMMoTewyHass cucrema. —  URL:
https://e.lanbook.com/book/ 167947 (mara obpamenus: 21.07.2024). — Pexum
JOCTyMa: AJisl aBTOPU30BAHBIX MOJI30BATEIICH.
4. Buneodaiin «I'padpuueckoe pemenne 3J111»
https://www.youtube.com/watch?v=FCMjnTuxKGA
5. MaromenoB K. A. Ilpezenranus «IIpsimast 3aaya JTMHEHHOTO TPOrpaMMHPOBa-
HUSD.
3. IloaroroBka K padore:

3.1. U3yuuth 1utepaTypy U ICTOYHUKHU [1-5] M KOHCHEKT JICKIIMU IO TEME.

3.2. I3yunThb 3aiaHK€ K BBITIOJHEHUIO TaO0OPAaTOPHON pabOTHI.

3.3. IloaroToBUTh OJIAHK OTYETA, COAEPKAILMIA HAa3BaHUE, 11eJIb paObOThI, 3aJaHHeE,
pPE3yJIbTAThI BBIIOJIHECHUS.

4. O6opynoBanue: IlepcoHanbHbIIl KOMIBIOTED.

5. 3apanue [3]:
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Homep BapuaHTa cTyJeHTa COBMAIaeT C €ro NopsaaAKoBbIM HoMepoM B rpymne B DMOC
YHUBEPCUTETA.

B cnenyromen MaTeMaTU4ecKOM MOJIEININ 3a/1a4d JIMHEMHOTO IPOTrPaMMHUPOBAHUS

TpedyeTcs:

5.1.

5.2

5.3.

5.4.

5.5.

3aIucarh yCJIOBHE 337aud B CTaHAapTHON popme;

yKa3aTh CMBICIT BCEX MCIIOJIb3YEMbIX 0003HAUYCHUI U COOTHOIICHUA;

HAWTH TpapuUEeCKUM METOJIOM C MOMOIIBIO KapaH/alla ¥ JUHCHKH WA UC-
0JIb30BaHUEM OH-JaiiH ceppuca https://math.semestr.ru/lp/index.php omnru-
MaJIBHBIM IIJ1aH.

[lo maTremaTH4eCcKO MOJENH CIOBECHO C(HOPMYIUPOBATh KOHKPETHYIO 3a-
Ja4y ¢ SKOHOMHYECKUM COJIEPKAHUEM.

1o 3amanuio mpenoaBaTess MPOBECTH UCCIIEA0BAHNE HA YYBCTBUTEIBHOCTD
ONTUMAJILHOTO PELICHUS K BapUALMAM OJHOTO U3 IMApaMETPOB 3aJa4H.
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3ameuanus.

1. Memoouueckue pexomenoayuu OJisi 8bINOIHEHUS 3A0AHUSL 8 YACMU 2padhudecKux
nocmpoenutl npusederul 6 suoeoghatine [4] «I paguueckoe pewenue 3J/111».

2. Memoouueckue pekomeHoayuu OJisi 8bINOAHEHUsL 3A0AHUSL 8 YACMU UCCIe008AHUS
pewienusi Ha 4y8CmeumelbHOCmb NPpUugedetvl 8 npezeHmayuu «3adaua AUHeuHo020
npocpammuposanusy [3].

Otuer JOJIZKCH COACPKATD:
L THTynLHBIﬁ JIUCT,

® 3aJaHMUE;
® ONKMCaHUE MATEMATUYECKON MOJIETH 3aJa4H JIMHEHHOTO TPOrPAMMHUPOBAHHS;

L Fpa(bI/I‘-IGCKOC PCHICHUC U aHAJIN3 MOJCJIN Ha YYBCTBHUTCIBHOCTD.

JlaGoparopHasi pabora Ne5.2.

HpHMaﬂ H HBOﬁCTBeHHaﬂ 3agavun JJMHEHHOI o nmporpaMmMupoBaHHust

1. Hean: ocBOEHUE METO/IOB JIBOWCTBEHHOU OIEHKH PECYPCOB U PACHIUBKH «Y3KHUX MECT»
IIPOU3BOJICTBAY.
3amava: penieHue npsiMoil 1 JBOMCTBEHHOM 3a/1a4 JINHEWHOr0 MPOrpaMMUPOBAHHUS C UC-
nojb3oBanuem Scilab u MS Excel.

2. Jlutepartypa:

1. UccnenoBanue onepaiuii B 5)KOHOMHUKE: Y4€OHUK JJis1 BY30B / 1o penakiueit H.
. Kpemepa. — 3-e uzn., nepepad. u gon. — Mocksa: M3narensctBo FOpaiiT,
2020. — 438 c. — (Bricmiee oopazoBanue). — ISBN 978-5-9916-9922-8. —
TekcT: anexkTponnsiii // ObC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/449715 (nata obpamenus: 21.07.2024).

2. «Hesexwun B.I1., Kpyxwuios C.1. COopHUK 3a71a4 IO KypCY « DKOHOMUKO-MaTe-
Marudeckoe MoaenupoBanuey. M.: «'opoaemy», 2005».

3. HNurepaktuBHbie cuctemsl Scilab, Matlab, Mathcad : yue6Hnoe nocobue / U. E.
[Tnemmackas, A. H. Turos, E. P. bageptaunona, C. 1. JlyeB. MunuctepcTBo 00-
pazoBanus U Hayku Poccun, Ka3zaHCkuii HAIMOHAIBHBIN UCCIIEA0BATEIbCKUI
TEXHOJIOTMYECKUHN YHUBepcuTeT. — Ka3zanb: Ka3zaHCKu Hay4YHO-HCCIIE10BATEb-
ckuii Texnosnornueckuit yausepcuret (KHUTY), 2014. — 195 c.: tab:., un. — Pe-
®KUM Joctyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=428781 (marta oOpamieHwus:
11.09.2021). — buGmmorp. B kH. — ISBN 978-5-7882-1715-4. — Tekct: 35IeKTpOH-
HBI.

4, Metonapl onTUMHU3AIMU. 3aJa4HUK: yueOHoe mocobdue niiist By30B / B. B. Tokapes,
A. B. Cokonos, JI. T'. Eropoga, I1. A. Meikuc. — MockBa: 3aaTenbcTBO
FOpaiit, 2020. — 292 c. — (Briciiee oobpazoanue). — ISBN 978-5-534-10417-
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2. — Texcr: anexkTponHnblii // Obpa3oBarenbHas miargopma FOpat [caldT]. —
URL.: https://urait.ru/bcode/456290 (nara oOparenus: 24.04.2023).
https://www.youtube.com/watch?v=FU-ZITw8eVU 3amaya 1uHEHHOTO ITPO-
rpammupoBanus B Excel.

https://www.youtube.com/watch?v=9BBSHKzpk64 dhopmymupoBanue aBoui-
CTBEHHOW 3aJa4Hu.

https://www.youtube.com/watch?v=8Y 8jGwngb-c OT4eT 00 YCTOHYMBOCTH
(1BOMCTBEHHAs 3a/1a4a).

https://www.youtube.com/watch?v=Up7JLbC4qtw OT4eT 00 YCTOWYHUBOCTHU
(npsimast 3aa4a).

MaromenoB K.A. Ilpesenranus «/IBoWCTBEHHAs 3aJaya JMHEHHOTO MPOTPAMMHU-
POBaHUS».

3. IloaroroBka k padore:
3.1. U3yuuTtsh nurepaTypy U UCTOYHUKH [1-8] 1 KOHCIIEKT JIEKIIUHU IO TEME.
3.2. 3yunTsb 3a71aHUE K BBITIOJHEHUIO JJA0OPAaTOPHON PabOTHI.

3.3. IToaroroBUTh OJIAHK OTUETA, COACPKAIIMI HA3BaHUE, 1IeJb PadOThI, 3a1aHUE, Pe-

3yJIBTAThI BBITOJITHEHHUS.
4. OdopynoBanme: [lepcoHanbHbII KOMITBIOTED, TIporpammbl Scilab u MS Excel.
5. 3apanue [2]:

5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

o.7.

Hcnonb3ys CIOBECHOE ONMCAHUE 3a/1a4M, U3JI0)KEHHOM HUXKE COCTaBUTh MaTeMa-
TUYECKUE MOJEIU NPSMOU U IBOMCTBEHHOW 33J1a4 JIMHEWHOTO MPOrpaMMHUPOBa-
HUS: 3allKcaTh MeJieBble (PYHKIIUU U CUCTEMbl YPABHEHUI, MTOPOKIAEMbIX CUCTE-
MaMH OTpaHUYEHU-HEPABEHCTB.

Beectn mcxomubie nannbie B 1mabiaon Excel Bo Bkmaake “Ilpsimast 3amada» B
¢aiine «I1labnon k 3aganuto 9». OTKpbITh KOMaHay «Ilouck pemeHus» u BBeCTU
HEe0OXoIMMbIe JaHHbIe. [1oMyunTh peleHue npsMoi 3a1auu.

Haittn ananutrueckoe pelieHue IBOMCTBEHHOW 33141 110 N3BECTHOMY PELICHUIO
MPSMOM 331a4M NOJIb3YSICh TEOPEMOM O JOTOJHSIOUIEN HEXKECTKOCTH.

Ilepeitn Ha BriIanKy «JlBOWCTBEHHas 3a7aya» U BBECTH MCXOJHBIE JAHHBIC B
mra6yion Excel. [TonyunTs perienne ABOWCTBECHHOMN 3a1a4l M CPAaBHUTH €r0 C pe-
HICHUEM, TTOJTYYEHHBIM B 11. 5.4.

Y06eauTscsi B MPaBUIIBHOCTU PEIICHUS MPSIMOM M JBOMCTBEHHOM 3a/ay CpaBHE-
HUEM 3HAYEHUM 11eJIEBBIX (DYHKIIUN B TOUKE SKCTpEMyMa. DTH 3HAUYCHHUSI TOJKHBI
COBIIACTb.

CrenaTh COMOCTaBJICHUE MMEPEMEHHBIX, OTPAHUYCHUNA U TIEJIEBBIX (DYHKITUH Mpsi-
MOW U IBOMCTBEHHOU 33/]1a4 JJUHEMHOTO MPOrpaMMHUPOBAHMUS.

[To 3amanwro IpermoaaBaTesis BHIOJHUTS I1.I1. 5.2 - 5.4 B cucteme Scilab ¢ ucrosb-
3oBanueM ¢yukiuu [X, Kl, f|=linpro(c,A,b[,ci,cs][,k][,x0]). Onucanne GyHKIHNN
npuBeaeHo B [3] Ha cTp. 147. Onucanue npumepa npuseaeHo B [Ipunoxenun 1.

3ameuanus.
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1. IlocnedosamenvHocms 8blNOJIHEHUS 3a0AHUSL NOOPOOHO U3I0JCEHA 8 BUOe0Datiiax
[5-8].

2. Pewenue munosozo npumepa ¢ MS Excel npusedeno 6 npezenmayuu «/{goticmeen-
Has 3a0aya JUuHeuHo2o npoepammuposanusay [9], a makace 6 ¢aiine «llpumep 6vi-
noaneHus 3a0anus 5.3 ».

3. IIpumep pewenus 3aoaqu 6 Scilab npuseoen 6 oOHoumenHoM ¢haiine.
OT4eT TOJKEH coepkKaTh:

® TUTYJbHBIN JIUCT;

e 33j]aHUC;

e OIKCaHHWE MaTeMaTUUYCCKON MOJICIN 3a]a4H;

e HaliileHHBII ¢ oMokl HaacTpoiiku EXxcel «Ilouck pemreHus» onTUMAaIbHBINA
IJ1aH;

e aHaJIM3 OTYETOB, MOJYYEHHBIX C IMOMOIILI0 TaOIMYHOro mporeccopa Excel o
pe3yibTaTax, npeaeaax U yCTONYUBOCTH.

® CpaBHECHUE PE3YyJIbTATOB PEUICHUS MPSIMOM U IBOMCTBEHHOM 3a/a4;

® Ta0JMILy COMOCTABIICHUS TMMEPEMEHHBIX, OTPAHUYCHUN M IENIEeBbIX (YHKIUN
MPSMOM U JBOMCTBEHHOM 3a/1a4;

® OLIEHKY OTHOCUTEIBLHOH CTOMMOCTH HCIIOJIb3YEMBIX PECYPCOB, KOTOPBIE HC-
MOJIB3YIOTCS TIOJIHOCTBIO U 00pa3yroT "y3kue MecTa" mpou3BOICTBA.

Howmep BapuaHTa cTyieHTa paBeH ero nopsaakoBomy Homepy B rpynne B QMMOC yHusep-
CUTETA.

Bapuant 1. Chopmupyiite Bapuant usrorosiaenus 6enzuna AN-95 u AN-92, kotopsiii
obecrnieynBaeT MaKCUMAaJIbHBIN TOXOJ OT MPOAaXKH, eciu umeercs 44 T cmecu 1-ro Buna
u 24 T cmecu 2-ro Buna. Ha nsrorosinenue 0eusnna AN-95 naer 60% cmecu 1-ro Buaga
n 40% cMmecu 2-ro Buaa, Ha n3rorosiienne 0eH3nna AM-92 nner 80% cmecu 1-ro Buaa n
20% cmecu 2-ro Buga. Peanuzyercs 1 T 0ensuna AU-95 3a 44 Teic. py6.,a 1 T AU-92 —
3a 41 ThIC. PYO.

Bapuanr 2. Xinie603aBo npousBoauT asa tumna topta “bUC” u “KBUT”. Jlna nmpowus-
BojzcTBa 1 T “BUC” Tpebyetcs 0,3 u paboTel o6opynoBanus, a aiast “KBUT” — 0,5 u.
Pacxon cneumansHoro mHrpeauenta Ha Hux coctasiser 0,4 u 0,1 T Ha 1T cooTBer-
CTBEHHO. Exxe/THEBHO B pacnopsiKeHUH 3aBoja 12 T cnenuanbHOro HMHrpeauMeHTa u 154
paboter obopyaoBanus. Jloxon ot mpoxaxu 1 T TopT “BUC” cocraBnser 20 ThiC. pyo., a
“KBUT” — 31 ThIC. pYyO.

Omnpenenute exXeqHEBHBIN TIJIaH TPOU3BOJICTBA TOPTOB KAXKJIOT0 BHIa, 0OECIIeUnBalO-
I MAaKCUMAJIBHBIN JOXO/I OT UX MPOJAXKHU.

Bcero 20 BapuaHTOB.
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baox /1. 3axanus 19 HCNOJIb30BAHNMS B PAMKAX NPOMEKYTOYHOM aTTecTaluu

JI1. IlepeyeHb DK3aMEeHAIIMOHHBIX BONIPOCOB

1. VYcnosus Kyna-Takkepa B rpagueHTHON hopMe.

2. Ycnosus Kyna-Takkepa B anredpandeckoit popme.

3. Ycrosus perynsipaoctu Cneirtepa.

4. HeobxoauMmble U JOCTaTOYHBIEC YCIOBUS ONTUMAIBHOCTU B BBIMYKJIOM MPOTrpamMMu-
pOBaHMH.

5. CennoBas Touka pynkuuu Jlarpanxa. Teopema Kyna-Takkepa o ceijioBoi TOUKE.

6- ['paduueckas wuTrocTpanysi METOIa MPOSKIIMU TPATUCHTA.

7. Kuaccuduxkanus 3a1a4 JMHEHHOTO MPOTPAMMUPOBAHUS.

8. I'padumueckuii MeTO pelIeHNs U aHaJIN3a Ha YCTOMYMBOCTH 3a]1a4 JTMHEWHOTO MPO-
rpaMMUPOBAHMUS.

Jist npoBepKU CPpOPMHUPOBAHHOCTH KOMIIETCHIIUU
OIIK-6: Cnioco0eH aHAJIM3UPOBATH U Pa3padaTbIBaTh OPraHU3alMOHHO-TeXHUYe-
CKHe U YIKOHOMHYECKHUE MPOoIecChl ¢ MPUMEHEeHUEeM MeTO0B CHCTEMHOT0 aHAIU3A
U MATEMATUYECKOTr0 MO/IeJIMPOBAHMS .

HNOIIK-6.1. [IpumeHsieT 3HAHUSI MATEMATHYECKOT0 MO/IeJIMPOBAHUS, HCII0JIb3Ye-
MO0 NPH pacyeTe IKOHOMUYECKHUX M ONTHMHU3AIMOHHBIX 3a1a4.

Baok A. 3aganusi penpoAyKTHBHOTO YPOBHA («3HATHY)

A.1 Bonpocsl 1J1s 00CVKIeHUSA

OcBoeHne CUMILIEKC-METO/1a TIOMCKA YCIOBHOTO AKCTpEMyMa LieJeBON (PYHKIIMHU TPSIMOi
Y IBOMCTBEHHOM 3a/]1a4 JIMHEWHOT'O ITPOrPaMMHUPOBAHHUS.

e AJTOpPUTM CUMIUIEKCHOTO IPeoOpa30BaHus TaOIHIIbI OTPAHUYCHUI.

e (BOIJiCTBA B3aUMHO JBOVCTBEHHEIX 3a/71a4.

e (OCHOBHOE HEPABEHCTBO TEOPHH IBOMCTBEHHOCTH.

e [lepBas TeopeMa IBOMCTBEHHOCTU U €€ DKOHOMUYECKUU CMBICII.

e Bropas reopema JBOVICTBEHHOCTH.

e Tperbs Teopema JBOMCTBEHHOCTH.
OcBoeHne METOI0B PELICHHS TPAHCIIOPTHOM 3a/1a4u.

o dopmanuzanys 3KOHOMUKO — MATEMATUYECKON MOJEIN TPAHCIOPTHOM 3a-
Ja4u.

e Pemenue TpaHCIIOPTHOM 33Ja4M CUMILIEKCHBIM METOIOM.

e CyTb METO/Ia HAUMEHBIINX CTOMMOCTEN MOKMCKa HAYaIbHOTO Oa3uca npu pe-
LIEHWH TPAHCIIOPTHOM 3aJ1a4H.

e CyTh MeTOAa NOTEHI[MAJIOB.
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e OTKpbITas ¥ 3aKpbITasi MOJIETU TPAHCIIOPTHOM 3a/1a4u.
Oco0eHHOCTH pelIeHHs 3a7a4 LEeTOUYUCIEHHOTO IPOrPaMMHUPOBaHHS.

e ['eHeTHUYECKHUI aJITOPUTM PEILICHHUS 33]1a4 O KOMMHBOSIKEPE.
e OcHOBHbIE 3Tarnbl PaObOTHI FTEHETUYECKOTO ANTOPUTMA.
e OmnepaTtopbl CKpEUIMBAHUS U MyTallUH.
Pemenne MHOTOKpUTEpHANBHBIX 33/1a4 ONTUMH3ALMU SKCIIEPTHBIMU METOJIAMMU.
*  MHOroKpuTEprUaIbHOCTh U HEJOMUHUPYEMbBIEC PELLICHHUS.
*  Meron MTMHEHON CBEPTKHA KPUTEPHUEB.

OcBoeHMe METOA0B OeCKpUTEepUalIbHON (popManu3auy MpeanoYTeHUN U TOMCKa MUHU-
MaJIbHOTO PAaCCTOSIHUSI B MPOCTPAHCTBE PAHKUPOBOK.
e DkcnepTHast HH(pOpMaUs U MEPhI OJIM30CTH.
e [loMck MUHUMAJIBHOTO PacCTOSAHUS B MPOCTPAHCTBE PAaHKUPOBOK. Menunana
Kemenn.

Baok B. 3aganusi peKOHCTPYKTHBHOTO YPOBHA («KYMeTb»)
B1. — BOnpocChl K NMCbMEHHOM KOHTPOJILHOM padoTe

[TonsTe cumIuiekca.

Pemenne 3a1a4y JIMHEMHOTO MPOrPaMMHUPOBAHUS CUMILIIEKC-METOOM.
JTOMyCTUMOE 0a3UCHOE pelieHre (ONMOPHOE pellieHre, ONTOPHBIN IJI1aH);
npeoOpa3zoBanue Matpuisl CJIAY no npaBuity npsiMOYroJIbHHUKA;

MOKWCK ONTHUMAJIBHOTO PEeIIeHUs (T1J1aHa).

o 0k~ whE

[IprMeHeHne TEOpUM HEIMHEWHOrO0 NPOTrPaMMMPOBAHUSA K 3aJadyaM JIMHEWHOTO

MIpOrpaMMHUPOBAHUS.

/. Teopembl ABOMCTBEHHOCTH.

8. OO0mue npaBuiia COCTaBICHHS TBOMCTBCHHOM 3aa4H.

9. DkoHOMMUECKas UHTEPIPETAIUs JBONCTBEHHBIX 3a7a4 (Ha MpUMEpE).

10.Pemenue TpaHCHOPTHOM 3aa4d METOAOM MOTEHIIUAIOB.

11. Yacro BcTpeyarommecs: 3KOHOMUYECKHE 3a7a4id TPAHCIIOPTHOTO TUIIA.

12.Knaccudukamms SJKOHOMUUECKUX 3aj1a4, (popMaln3yeMbIX Kak 3ajlaud I11eJI0YHUC-
JIEHHOTO POrPAMMHUPOBAHMS.

13.MeTtoab! 11EI0YUCTIEHHOTO TPOrPaMMHUPOBAHUS.

14.T'eneTryecKkuil aIrOPUTM PEIICHUS 3a]a4l KOMMHUBOSIKEPA.

15.0OcHoBHBIE 3Tarbl pabOThl TEHETUYECKOTO alITOPUTMA.
16. OnepaTopsl CKpEIIMBAHUS U MYTAIIUU.

17.MHOroKpuTEpHanbHOCTh U HEAOMUHUPYEMBIE PEILECHUS.
18.2OxcnepTHO-0IIeHUBAEMbI€ KPUTEPUH U UX IIKAJIBI.

19.Brinenenue 3 HeKTUBHBIX pEIICHUN TOCPEACTBOM
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OJTHOKPHUTEPUAITBHOIN ONTUMHU3AIMU. MeToI KpUTEpHUaTbHBIX OTPaHUYCHHIA.
20.Metoxa MTUHEHHOM CBEPTKH KPUTEPHECB.
21.2xcnepTHas HHGOPMAIUST U MEPBI OJIM30CTH.
22. YHopsiioueHne Ha paHKUPOBAHUSX;
23.1IpocTpaHCTBO YIIOPSAIOUCHHIA.

24.1Touck MHUHUMAJIBHOTO PACCTOSHUSL B MPOCTPAHCTBE YHOPAIOUYECHUH (paHXKUPO-
BOK). Menunana Kemenu.

Baok C. 3aganus npakKTHKO-OPUEHTHUPOBAHHOIO YPOBHS /IJIsl JUATHOCTUPOBAHUSA
c¢hopMHPOBAHHOCTH KOMIIETEHIIUI («BJIAETH))

C1. JlaGopaTopHbie padoOThI.

JlaGopaTopHnasi padora Ne7.

Pemenue 3agauu o KOMMMUBOSKEPE € IOMOIIIBI0O TCHETHICCKOI'O aJIrOpuT™MAa

1. Heanb: ocBOEHNE Fr€HETUYECKUX AITOPUTMOB MPU PEIICHUH 3a]1a4 TUCKPETHOM OIl-

TUMU3ALIH.
3agaya: HalTH 3aMKHYTHIA MapuIpyT C MUHUMAJIbHON JJIMHOM MPU 00bE3/e KOM-
MHUBOS)KEPOM HECKOJIBKUX T'OPOJIOB.

2. Jlutepartypa:

1. I'magkos, JI. A. 'enetnueckue anroputmsl: yueOHuk / JI. A. I'nankos, B. B. Ky-
penunk, B. M. Kypeiuuk; nox pea. B. M. Kypenuuk. — Mocksa: @usmartiur,
2010. — 317 c¢. — Pexxum moctyma: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=68417 (nara oOparcHus:
21.07.2024). — ISBN 978-5-9221-0510-1. — TekcT: 3IeKTPOHHBIN.

2. Maromenos K.A. [Ipe3entanus «Tema 7 ['eHeTH4eckue anropuTMbI peIICHHS
AKOHOMHUYECKHX 3a7au».
3. www.youtube.com/watch?v=-gh4990Ilv_A — Yacts 1. buonnueckune anro-
PUTMBL.
4. https://www.youtube.com/watch?v= ZZzGzMyCA4A - Yacts 2. ['eHeTUYECKU I
aJITOPUTM PEUIECHUS 33]]Ja4l O KOMMHUBOSIKEPE.
3. Iloozomoeka k pabome:

3.1. 3yuuts Iuteparypy U UICTOUHHUKHU [1-4] o Teme.
3.2. 3yunTh 3a71aHNE K BBITIOJHEHUIO JTA0OPAaTOPHON PabOTHI.
3.3. IloaroroButh OaHK OTYETA, COJIEPIKAIINIA Ha3BaHUE, IEJIh padOTHI, 3aJjaHuE,
pE3yAbTaThl BHITTOJHEHHUS.
4. Obopyoosanue: 1lepcoHanbHBIN KOMIBIOTED.
5. 3aoanue:
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3amauya. Mmeetcs 5 roponaos (puc. 1).

Puc. 1

KOMMI/IBOH)KCP BBIC3KACT U3 KAaKOTO-ITH00 ropoaa 1 10JIKCH IMTOCETUTL BCC ropoaa,

ITOOBIBaB B Ka>XI0M TOJIBKO OJHH Pa3 U BCPHYTLHCA B PICXOI[HI)Iﬁ ropoJ. CraButcs 3aJada
OIIPCACIINTD TAKYIO ITOCJICAOBATCIIbHOCTD O6T>€3I[a ropoaoB, UJIK MapIpyT, IIpH KOTOpOﬁ

CyMMapHasi IJTiHa MapuipyTa Obuta ObI MUHUMAJIBHOM.

bykBamu a, b, c, d, &, f, g, h, i, ] 0003HaYCHBI paccTOSTHUS MKy TopogaMu. Kom-

MHUBOSDKED WIIM TIEPEE3KAET U3 OJIHOTO ropojia B Ipyroi ropos uiiv Het. KoMMuBOsDKED

TOJIBKO OJMH Pa3 BBIC3)KACT U3 KaXKJO0I'0 ropoJda U TOJbKO OJHH Pa3 BbC3KACT B 3TOT I'0O-

poa. MapumpyT KOMMHBOSDKEPAa 3aMKHYT M OTCYTCTBYIOT IOALHMKIIBI (HECBSI3aHHBIC
Mex Iy coboit). Paccrosnus @, b, c, d, e, f, g, h, i, ] BEIOpaTh u3 Tabmuiel «BapuanTen.

Howmep BapuanTa coBnagaet ¢ Homepom cryaenra B rpynne B JMOC yHuBepcurera.

5.1.

5.2.

5.3.

5.4.

5.5.

Heob0xoaumo:
CocTaBuTh MaTpuIly SX5 CTOMMOCTEN B COOTBETCTBUM C puc.l. /[anHbIE B MaT-
pUIly BHECTH U3 TaOIuUIbl « BapuaHThy.

Oto0OpaTh 0coOM B HAYAJIbHYIO MOMYJISLMIO AJis pa3MHokeHusd. HauanpHas no-
MyJISIUS OJ{HA U TaXke ISl BceX BapraHTOB. Kokl XpoMOCOM HavyaIbHOM TOMY-
JISIUUM TIpYBECHBI HIbKe. HauvanbHas momyssius umeeT pazmep 4 U chopMupo-
BaHa CIy4ailHO Ha OCHOBE PAaBHOMEPHOI'O pacIpe/iesICHuUsI.

N3 HauanpHOM omyJisiiiuu chOPMHUPOBATH CITyYalHbIE MAPHI ISl PA3MHOKEHUS.
BriOpaTh mapbl cCaMOCTOSITEIBHO.

['eHeTMUECKUI AITOPUTM NIPEICTABUTh B BUJE MEPECTAHOBKM yucen oT 1 1o 35,
oToOpaskaroliel ociIeJ0BaTeNbHOCTD OCEIIEHUS TOPOI0B. 3HaUEHUE 1IeTIeBOH
(YHKIIMH BBIYUCIIATH B COOTBETCTBUH C MAaTPHUIIEH CTOMMOCTEH.

B xauecTBe oneparopa CKpenBaHus BIOpaTh NPOLEAYPY, MIOXO0XKYIO Ha IBYX-
TOYEYHBIN onepaTop CKpenIuBaHus. J{Be TOUKu pa3pbiBa BEIOMPAIOTCS CIy4alHO
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5.6.

5.7.

5.8.

U PaBHOBEPOSTHO. B 1aHHOM 3aiaHuu Ui BCEX BApUAHTOB BBIOPATh MEPBYIO
TOYKY pa3pblBa MEKy IEPBBIM U BTOPBIM AJIEMEHTAMH NEPECTAHOBKHU, & BTO-
PYIO TOUKY — MEXAY YETBEPTHIM U ITATHIM.

OnepaTop MyTalMu NMpeACTaBUTh, KaK CIy4alHYIO IEPECTaHOBKY JBYX COCE]I-
HUX T€HOB B OJHOM XPOMOCOME, Tak)K€ BBIOPAHHBIX CIIy4alHO IO paBHOMED-
HOMY 3aKkoHy. CrenaTb OJHYy MEPECTAaHOBKY B JIIOOOW M3 YETHIPEX XPOMOCOM
TEKYILIEH MOMYJISIUH.

[IpoBectn 3-4 urepanuu npoiecca, KaKIbl pa3 BEIYUCIIAS 3HAUCHHUE 1ICJICBOM
(GyHKIIUHU, U OTCEeKas Xyiue nomyisinuu. Llenesas hyHKIus (CTOUMOCTh IIPO-
€3/1a) TOJDKHA YMEHBIIIAThCS.

Haittu pemenne 3agaun METO0M BETBEW U TPAHUIL C UCTIOJIb30BAHUEM CEPBHCA
https://math.semestr.ru/kom/index.php u cpaBHUTH pe3ysbTAT C MOJYYCHHBIM B
m 5.7.

Pexomenpanmu it penieHus 3aa4y U3JI0KEHBI B IPUJIOKEHNUH | U B ipe3eHTanuu [2]

«Tema 7 JIuckpeTHas ONTUMHU3ALM.

Bapuantsl
a(1-2) | b(2-4) | c(3-4) | d(3-5) | e(2-3) | f(1-5) | g(1-3) | h(2-5) | i(1-4) | j(4-5)
1. 3 4 6 4 8 8 2 6 5 4
2. 9 5 4 2 4
3. 9 9 3 3 7 4 6 8 9 8
4. 7 2 7 6 8 7 6 6 9 4
5. 6 3 4 7 9 7 4 9 9 5
6. 6 8 5 5 5 6 8 9 6 6
7. 9 9 3 2 4 9 7 8 7 9
8. 3 7 6 8 8 8 8 8 3 7
9. 8 5 2 8 2 6 8 5 8 6
10. 4 8 3 3 5 3 9 7 3 9
11. 2 4 9 5 3 7 6 2 3 2
12. 4 2 3 9 8 7 8 6 2 5
13. 4 4 7 5 5 7 7 4 3 9
14. 6 6 3 7 7 7 6 2 2 3
15. 7 8 8 7 7 7 9 8 2 5
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16. 6 3 6 2 8 6 5 7 4 2
17. 9 5 9 9 9 3 7 8 5 6
18. 8 3 5 8 3 3 9 9 7 3
19. 4 7 7 5 3 9 5 9 4 6
20. 5 3 5 8 2 4 2 8 6 4
21. 4 6 7 2 9 5 8 9 7 8
22. 2 5 2 3 5 6 3 7 9 7
23. 6 8 5 8 3 4 2 8 5 2
24. 5 7 9 8 4 9 5 6 4 4
25. 7 5 3 9 7 9 4 9 6 9
26. 2 7 3 9 8 9 8 7 7 6

KOHI)I XpoMoCcoM HAYAJIbHOU MOonyJisiiuu JIJisi BCEX BApDUAHTOB.

Ao w
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JlabopaTopHasi padora Ne 8.1.
MHorokpuTepuaibHasi ONTHMHU3ALMUS

1. Heanb: ocBoeHne Meroaa noucka [lapeTo-onTuManbHBIX peIIeHU B MHOTOKPUTEPHU-
aJbHBIX 3aJ1a4ax.
3agaya: BeIOpaTh GupMy IS pa3pabOTKU IPOTPAMMHOTO OOeCTIeYeHUS.
2. Jlutepartypa:

1. Toxkapes, B. B. Metonbl ontumuzaiuu: yaeoHoe nocodue s By30B / B. B. To-
kapeB. — Mocksa: UznarensctBo FOpaiit, 2020. — 440 c. — (Bsicmiee o6pa3zo-
Banue). — ISBN 978-5-534-04712-7. — Texkcr: anextponnslii / IbBC Opait
[caiiT]. — UTL: https://utait.tu/bcode/454017

2. Metonbl onTuMu3aIuu. 3aauHukK; yueoHoe nocodue 11 By30oB / B. B. Tokapes,
A. B. Coxonos, JI. I'. Eroposa, I1. A. Mbiikuc. — MockBa: M3naTenbcTBO
FOpaiit, 2020. — 292 c. — (Bricuiee obpazoanue). — ISBN 978-5-534-10417-
2. — Texct: anextponnsiii / DbC KOpaiit [caiit]. — UTL:
https://utait.tu/bcode/456290

3. ®aitn «I[Ipumep BbITIOTHEHUS 3aaHUS 1%.

4. MaromenoB K. A. Tema 8. (ITpezenraiust « MHOrOKpUTEpHaIbHAs ONTUMH3A-
U ).

3. lloaroroBka k padore:
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3.1. U3yuuTh HacTOsIIEE OMMMCAHUE, JIUTEPATYPY U UCTOUHUKHU [ 1-3] M1 KOHCIIEKT
JICKIIUU TI0 TEME.
3.2. U3yunTh 3aaHUE K BBIIIOJHEHUIO JJA0OPATOPHON pabOTHI.
3.3. [logroroButh OJIAHK OTUETA, COACPKAIINI HA3BAaHUE, LIeNIb Pa0OTHI, 3a/1aHHE,
pe3yIbTaThl BHITOJTHEHHUS.
4. ObopynoBanue: [lepcoHabHBIN KOMITBIOTED.
5. 3apanme:
3agauya. @upma 1o pa3paboTKe MPOrpaMMHOr0 oOecTeueHus A0MKHA BBITOJTHUTD
npoekThl 1, 2 1 3 B COOTBETCTBYIOLIEH MOCIEAOBATEILHOCTU. JJIsI BBIMOJHEHUS
KQ)KJIOTO MPOEKTa MOKHO MPUBJIEYb OAHOrO ucnonHuTend (A wiu B). Dpdexrus-
HOCTb MIPUHATOrO PEUICHUs] XapaKTepusyeTcs AByMs kputepusimu: OOmiasi cTou-
MOCTb BBITIOJIHEHUSI TIPOEKTOB:
P(X)=p1(X1) + p2 (X2) + ps(Xa),
e Pi (Xi) - CTOMMOCTD BBIITOJIHCHUS UCIIOJHUTEIIEM I-TO TIpOoeKTa, X; E{A, B}.
OO61iee BpeMst BBITTOJTHEHUS TPOEKTOB:
T(X) =ta(X1) + ta(X2) + ta(xa),
rie ti(Xi) - BpeMs BBINOJHEHHS UCTIOJHUTENIEM I-T0 MpoeKTa, Xi €{A, B}.
Tpebyetcs onpeaenuTs MHOKECTBO [TapeTo - MHOKECTBO HETOMUHUPYEMBIX pellie-
HUH.
Hcxonubie nannbie npuBenensl B Tad. 1. Homep BapuanTa coBnamaer ¢ Homepom
cryaenrta B rpynne B DMOC yHuBepcuTeTa.

3ameuanue. B ¢aiine «llpumep evinonnenus 3adanus 8.1» npusedena nociedosamelv-
HOCMb NOIMANHO20 GbINOJHEHUSL 3A0AHUSL.

OT4eT 10J/I2KEH COAePXKATh:

® 33/1aHUE;

e TalNUIly C BBIYUCIECHHBIMU KOOPJAMHATAMU JOMYCTUMBIX PEIICHUH 3a7a4yul B
MIPOCTPAHCTBE: «CTOMMOCTD MPOEKTa — BPEMSI BBITIOJTHEHUS MPOEKTa;

® TpaduK B KOOPAUHATAX: KCTOMMOCTh IPOEKTA — BPEMSI BBITIOJIHCHHUSI TIPOCKTa» C
HAHECEHHBIMU TOYKAMHU, KOOPJAUHATHI KOTOPBIX COOTBETCTBYIOT BCEM JIOMYCTH-
MBIM PEIICHUSM 337]a49M C BBIJICTICHHBIMH PEUICHUSIMU ONTUMaIbHBIMU 10 [la-

pero.
Taoauna 1.
Bapuanr 1 Bapuanr 2
A B A B
p1 13 15 p1 6 8
p2 8 12 p2 6 13
p3 2 3 p3 9 1
t1 15 2 tl 4 15
t2 11 13 t2 1 10
t3 2 13 t3 1 5

Bcero 20 BapuaHTOB.
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JlaGopaTopHasi padora Ne 8.2
HNHTesuiekTyaIbHBbIE IKCIIEPTHBIE CHCTEMbI

1. esb: MOMCK MUHUMAJIBHOTO PACCTOSIHUSI B IPOCTPAHCTBE PAHXKUPOBOK MPHU pe-
[IEHUH 337]a4 UCKYCCTBEHHOTO UHTEIIJIEKTA.

3apava: HaiiTu MeauaHy KeMeHHM Kak MTOrOBOrO MHEHUSI KOMHUCCHH M3 YETBIPEX
AKCIIEPTOB B MOJIHOM IIPOCTPAHCTBE TPEX PAHKHPOBOK.

2. Jlutepatypa:

1. Cuctembl MOAEPKKU MPUHATHUS PEIICHU: Y4eOHUK U MPAKTUKYM JJisg By30B / B.
I'. Xanun [u ap.]; nox penakuueit B. I'. Xanuna, I'. B. YepHoBoii. — MockBa:
NznarensctBo KOpaiit, 2022. — 494 ¢. — (Bricuiee obpaszoBanue). — ISBN
978-5-534-01419-8. — Texkcr: anektponHslii // OOpa3oBaTensHas miatdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/489344 (nata oOpaieHus:
21.04.2023).

2. Toxapes B.B. Metoap! ontumanbHbiX pemenuid. B 2 1. T.2. Muorokputepu-
anpHOCTh. Jlunamuka. HeonpeaeneHHocTs. — 2-¢ us., ucnp. — M.: DU3MA-
TJIAT, 2011. - 420 c.

3. Tuxomupos H.II., Tuxomupona T.H., Yimaer O.C. MeToabl 5KOHOMETPUKH U
MHOT'OMEpPHOT'0 CTaTUCTHYECKOro aHaiu3a. -M.: Beiciiee oOpa3zoBanue, 2011 r.

4. Kemenu [Ixon, Cuenn JIx. Kubepnernueckoe moaenupoBanue. Hekoropsie
npunoxenns. Mathematical Models in the Social Science. -M: Coserckoe pa-
o, 1972.

5. Maromenos K. A. TlpesenTanus «beckpurepuanbHas opMannszaius mpeano-
YTCHUI.
3. Iloozomoeka k pabome:
3.1. M3yuuts nureparypy [1-4] 1 KOHCIIEKT JICKIIUU 110 TEME.
3.2. U3yunTh 3a71aHUE K BBITIOJHEHUIO JTA0OPAaTOPHON PabOTHI.
3.3. IloaroroBuTh OJIaHK OTYETA, COAEPKALMN HA3BaHUE, 11eJIb pabOThI, 3aaHHeE,
PEe3yJIbTaThl BBHITTOJTHEHUS.
4. Obopyoosanue: TlepcoHanbHbIN KOMIBIOTED, Mporpamma MS Excel.

5. 3aoanue:

Yersipe sxcnepra 1,2, 3 u 4 nanu paHkUPOBKH TpeX 00bEKTOB a, b ¥ ¢. DTH paHkUpOBKH
JUTSL pa3JIMYHbIX BapUAHTOB 3aJjaHui MpuBeaeHbl B Ta0n. 1. Homep BapuanTa coBnagaet
¢ HoMepoM cTyieHTa B rpynie B OMMOC yHuBepcureTa.
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Taoauna 1

Ne Bapu- JkcnepT 1 JkcnepT 2 JkcnepT 3 JkcneprT 4
dHTa

1. a>b~c a>b~c c>a~b b>c~a
2. c>a~b a>c>b b>c >a a~c >b

3. b> a~c a> b~c a~c >b a~b~cC
4. a~b >c a~b~c b~c >a a>b >c
5. c>a>b b>c >a a~c >b c>a>b
6. a> ¢ >b a>b >c a> c>b b> c >a
. a~c >b b~c >a a>b-c a~b~c
8. a>b >c a~b~cC c> a~b c> a~b
9. a> b~c b~c >a a~b~cC a~b~c
10. b>a~c c>b >a b>a>c a~b~C
11. a~b >c c> a~b a> b~c a~c >b
12. a~c >b a>b >c a>c>b a>c>b
13. b> a~cC c>b >a c>b>a b>c >a
14. a>b >c c> a~b b> a~c a~b >c
15. c> a~b c> a~b a~c >b b> c >a
16. c>a>b b>a >c b>a >c b>a~c
17. b> a~C c>a>b a>c>b c>a>b
18. c>b >a c> a~b a>b >c a~c >b
19. c> a~b a>b>c a~b~c a~b~c
20. b~c >a a~b~c b>c >a c>a~b
21. b> a~c a>b>c c>a>b b>c >a
22, a>b >c c> a~b c>a>b b> a~c
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23. b> c >a a> b~cC b>a>c c>Db >a

24. a~b~c a~c >b a>b >c b~c >a

Halitn MeauaHHy0 U CPEAHIOI PAaHXUPOBKH YETHIPEX SKCIEPTOB B ITOJIHOM IIPOCTPaH-
CTBE TPEX PAHKUPOBOK. [IJisT 37TOro HEOOXOIMMO BBIYHCIUTH CyMMY 0" pacCTOSHHIA OT
KQKJIOTO 3JE€MEHTAa MPOCTPAHCTBA PAHXUPOBOK J0 YETHIPEX SKCIIEPTHBIX MHEHUH I
HaXO0XJICHHUS MeUaHbl, cymMmMy (° KBaJpaToB - UIs CpEIHEH paHXUpOBKU. J{71s BEIUHCIIe-
HUI1 BOCIIOJIb30BaThCsl MaTpULEH paccTOSHUN XE€MMHHTa B IPOCTPAHCTBE PAHKUPOBOK
TpeX 00bEKTOB, NpuBeAeHHOMU B [Ipunoxenun 1.

Pe3ynbTaThl BEIYMCIEHUNA CBECTU B Ta0JIMILy, U3 KOTOPOI BHIOPATh MEAUAHHYIO PaHKH-
POBKY (PaHKUPOBKH) U CPETHIOIO PAH)KUPOBKY.

Al A2 |A3 A4 |AS |A6 |A7 | A8 | A9 | A0 | All | A12 | Al3

dw

dc

3ameuanue. Pewerue munogoco npumepa onucano 8 [2] u npusedeno 8 npezenmayuu
[5] «beckpumepuanvras popmanuzayus npeonoumenHuiLy.

OTuer J0JKEH coaepKaTh:
® 3amaHuC;
® ONUCaHUE MOCIIEOBATEILHOCTH BHITIOJIHEHHBIX OIEpaIuii;
® BBIBOJBI 00 0000IIEHHOM (ONTUMAIBHOM) SKCIEPTHOM PEIICHUH O MPEIOUuTH-

TEJILHOCTH BBIOPAHHOT'O 00BEKTA SKCIICPTHU3HI.
Ipuioxenue 1.

MaTpuua paccTOsIHU# B IPOCTPAHCTBE PaHXKUPOBOK TPEX 00 bEKTOB*

Al A2 |A3 |A4 |[AS |A6 |A7 | A8 | A9 | Al0 | ALl | Al2 | A3

Al |0 2 2 2 2 2 2 3 3 3 3 3 3
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A0 |3 1 3 3 3 1 S) 2 4 0 2 6 4

All |3 3 ) 1 ) 1 3 4 6 2 0 4 2

A1z | 3 ) 1 3 3 ) 1 4 2 6 4 0 6

A3 |3 S) 3 1 S) 3 1 6 4 4 2 6 0

*MaTpulia MoTy4YeHa NpeICTaBIEHUEM BCEBO3MOXKHBIX YIIOPSIIOYEHUHN TpEeX 00BEKTOB™ *
a, bu ¢ B Buae MaTpuil mapHBIX CpaBHEHUI™* ** U BBIYMCICHHEM PACCTOSIHUNA XEMMUHTa
o dhopmyiie:

d(Ak, Ah)=1/2(>abs(akj- ahy),

rae:

akjj — TaGNIMIIa MAPHBIX CpaBHEHMH paHKUpoBKU AX,
a"j - TabnMIIa MapHBIX CpaBHEHMH parxupoBku A,

I=1,2,...,n, ]=1,2,...,n - HOMepa CTPOK U CTOJIOI[OB COOTBETCTBYIOIIMX MATPHI] TAPHBIX
CpaBHCHUMU.

** 1 a~b~c; 2.a~b >c; 3.a~c >b; 4.b~c >a; 5.a> b~c;
6.b>a~c; 7.c>a~b; 8. a>b>c; 9.a>c>b; 10. b>a >c;

11. b>c>a; 12. ¢c> a >b; 13. c> Db >a.

0 0 O 0 0 1 0O 1 O 0 -1 -1
**1.10 0 0O, 2.10 0 1;3.[—1 0 —1]; 4.[1 0 0];

0 0 O -1 -1 0 0 1 O 1 0 O

0 1 1 0 -1 0 0 0 -1 0 1 1
5.[—1 0 0}; 6.[1 0 1]; 7.[0 0 —1‘; 8.[—1 0 1];

-1 0 O 0 -1 0 1 1 0 -1 -1 0
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0 1 1 0 -1 1 0 -1 -1 0O 1 -1
9.{-1 0 -—-1|; 10.| 1 0 1f; 11.11 0 1| 12.|-1 0 -1}

-1 1 O -1 -1 0 1 -1 0 1 1 0
0 -1 -1

13.{1 0 -—1f;
1 1 0

baox /1. 3axanus 15 HCNOJb30BAHNS B PAMKAaX NPOMEKYTOYHOI aTTecTAlluu

JI1. IlepeyeHb YK3aMEHAIIHOHHBIX BOIPOCOB
1. CTpykTypa A0IMyCTUMOTO MHOYKECTBA U TUITHI PEIICHUH B 3a71a4aX JIMHEHHOTO Mpo-

IrpaMMHUPOBAHUSL.

2. llpstmast m IBOMCTBEHHAS 3a7ja49M JIMHEHHOTO TPOTPAMMHUPOBAHHS.

3. Teopembl IBOWCTBEHHOCTH.

4. DKOHOMHMYECKAasi UHTEpIpeTals IBONCTBEHHBIX 3aa4.

5. Pemienue 3aa4 TUHEHHOTO MPOrPaMMHUPOBAHUS CUMILIEKC-METOOM.

6. Maremarndeckast MOJENb TPAHCIIOPTHOM 3a4auu.

7. Knaccuduxaius 5KOHOMUYECKUX 3a4a4, (POpMaTU3yeMbIX KaK 3a7aud LEJI0OUNCIIeH-
HOTO MPOTPAMMUPOBAHHSI.

8. Meroapl 11e1I0YUCTIEHHOTO TPOrPaMMHUPOBAHHUS.

9. 3amaua KOMMHBOsSDKEpa.

10. OcHoBHBIE 3TaIbl pa0OTHl TEHETHUECKOTO AJITOPUTMA.

11. OnepaTopsl CKpEIMBaHMS U MyTallUU.

12. MHOTOKpPUTEPUATHHOCTh U HEIOMHUHHUPYEMBIE PEIICHHS.

13. DKcnepTHO-OLIEHUBAEMbIE KPUTEPHUU U UX IIKAIBI.

14. CornacoBaHue rpynioBbIX PEIICHUM.

15. Tlorck MUHUMAJIBHOT'O PACCTOSTHUS B IPOCTPAHCTBE paHKUPOBOK. Mennana KemeHu.

2. 3agaum
3agaua 1.
e Haiitu sxkctpemym QpyHKIHUU
f(X1,X2)=4xX,2+4X5?
IIPU OTPAHUYCHUSIX
01(X1,X2)=X1+X2=6,
92(X1,X2)=%1=0,
g3(X1,X2)=x2>0
METOZAOM MHOXHUTENEN Jlarpanxka.
3agaua 2.
B cnenyromeit cioBecHO copMyIMpOBAHHOM 3aaue TpedyeTcs:
® COCTaBUTh MATEMATHUYECKYIO MOJIEJIb, 3aMKCaB COOTBETCTBYIOIIYIO 33/1a4y JTUHEH-
HOTO TIPOrpaMMHUPOBaHMsl (YKa3aTh CMBICI BCEX MCIOJIb3YEMbIX 0003HAUCHUHN U
COOTHOIIICHU);
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e u300pa3uTh rpauuecKu MHOXKECTBO JOMYCTUMBIX IJIAHOB. 3alucaTh CHUCTEMY
YPaBHEHHM, TOPOKIAEMYIO CUCTEMON OTPAHUYEHU-HEPABEHCTB.
®  HallTh rpaYECKUM METOJOM ONTUMATBHBIN IJIaH.

O3epo MOXKHO 3aceIuTh ABYyMs BujaMmu pei0: A u B. Cpennsist macca peIObI Buja A
paBHa 2 kT, a Buja B — 1 kr. B o3epe umeerca asa Buga numu: P1 u P2. Cpennue no-
TpeOHOCTH OJHOM pPBIOBI BUJa A cocTaBisioT 1 ea. kopma P1 u 3 en. kopma P2 B feHb.
AHaJIOTHYHBIC TOTPEOHOCTH JJIs1 phIOBI BUAA B cocTaBisior - 2 en. u 1 en. ExxeqHeBHbBIN
3anac nuiu noajaepsxxkuaercs Ha ypoHe 500 ex. P1 u 900 en. P2. Kak cineayert 3aceuThb
03epo pbI0aMu, YTOOBI MaKCHUMHU3UPOBATH OOIYI0 Maccy phio?

3agaua 3.

JIns u3roroBneHns uzaenui A u B ncnoss3yroTes Tpu Buaa Celpbs. Ha npons-
BOJICTBO OJJHOTO M31enusi A TpeOyeTcs: ChIpbs EPBOT0O BUJIa — & KI', BTOPOI0 — 5 KI' U
Tpetbero — 4 xr. Ha npou3BoacTBo onHoro uzgenus B tpebyercst 3aTpaTuTh: ChIpbs
IIEpBOro BuAa — 6 Kr, BTOPOro — 7 KI' ¥ TPETBEr0 — 3 KI.
[Tpou3zBoACTBO 00€CIeUeHO ChIPhEM NIEPBOTO BHJIA B KoJMyecTBe 182 Kr, BTOpOro Buaa
— 140 kr, Tpethero Buga — 154 kr. CroumocTth ogHoro uszaenus A passaa 10 py0., uz-
nenust B — 12 py0.
CocTaBUTh ONTUMAaJbHBIN IUIAH BBIyCKa MPOAYKLIMU O€3 OrpaHUYEHHUsl MO acCOPTH-
MEHTY.

Hcrnonb3yst CIOBECHOE OMMCAHHUE 3aJa4d COCTABUTh MAaTEMaTHYECKHUE MOJAEIIN
MPSIMOM M JIBOMCTBEHHOW 3a/1ad JMHEWHOrO MPOTPAMMHUPOBAHUA: 3alMCaTh LIEJIEBBIC
(YyHKUMU U CUCTEMBI YPaBHEHUM, TOPOXKIAEMbIX CUCTEMaMU OTPAHUYECHHUIT-HEPABEHCTB.

CnenaTh COMOCTaBIIEHUE MEPEMEHHBIX, OTPAHUYEHUN U LIEJIEBbIX (PYHKUUN Mpsi-
MOW M JBOMCTBEHHOM 3a]1a4 JTUHEHHOTO MPOIPAMMUPOBAHUS.
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PA3JIEJI 3. Onucanue nokasareJieil 1 KpUTepHeB OLCHNBAHUA KOMIIETEHIUH HA
Pa3IM4YHbIX dTanax ux ¢GopMUpPOBaHMs, ONNMCAHME KA OLCHUBAHUS

banmapHO-pelTHHTOBAs cECTeMa SIBIsIETCS 0a30BOM CHCTEMOM OllCHUBaHUS COp-
MHUPOBAaHHOCTHU KOMIIETCHIIMM 00y4aromuxcsi 04HON (HopMbl 00yUeHHUSI.

Hrorosas oneHka chopMHUPOBAHHOCTH KOMITETEHIMU() 00yJaronInuxcsi B paMKax
OAJTbHO-PEUTUHIOBOM CHCTEMBI OCYIIIECTBIISIETCA B X0O/I€ TEKYLIEr0 KOHTPOJISI ycIieBae-
MOCTH, TPOMEKYTOUYHOM aTTeCTallMy U OMPEEsIeTCs Kak CyMMa 0ajlioB, MOTYYEHHBIX
00yJarouMMuUCcs B pe3ysibTaTe MPOXOKACHUS BCeX (POPM KOHTPOJIS.

Onenka chOpMUPOBAHHOCTH KOMIETEHIIMHU (1) MO TUCUUILIMHE CKIabIBACTCS U3

ABYX COCTaBJIAIOIIUX:

v/ mepBas COCTaBJSONIas — OICHKA MperoaaBareneM CHOPMUPOBAHHOCTH
KOMITETCHIINK(/) B TEUEHHE CEMEeCTpa B XOJIe TEKYIIEro KOHTPOJS YCIEBaeMOCTH
(makcumyM 100 GamioB). CTpyKkTypa HNEpBOIl COCTABISAIONICH OMpeneseTcs: TEXHO-
JIOTUYECKOW KapTOW JUCIMILTMHBI, KOTOpas B Hauaje ceMecTpa JOBOJUTCS J0 CBEe-

HUSI 00y4arOIIUXCS;

v/ BTOpas COCTaBJIAIONIAS — OI[CHKA C(HOPMUPOBAHHOCTH KOMIIETEHINHU(i1) 00Y-

Jaromuxcs Ha 3K3aMCHC MaKCHUMYM — 30 6amnos.

Jl1st oOyvaronuxcst o OYHO-3a0YHOM U 3a04HOM hopMam 00ydEHUS TPUMEHSTCSA
4-OamibHas MIKaia OICHUBAHUS PE3YJIHTATOB TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH U TIPO-

MEXYTOYHOM aTTeCTaluy 00yJaroIXCsl.

YPpOBHHU 0CBO- | TIPOABUHYTHIN 0a30BbIN MTOPOTOBBII JIOTTIOPOTOBBIN
€HUsl KOMIIe- YPOBEHb YPOBEHb YPOBEHb YPOBEHb
TeHIUM
100 — 6ab- 85 u> 70-84 51-69 0-50
Hasl IIKAJIa
4 — pannbHast «OTJIMYHOY «XOpOLLIO» «YJIOBJIETBOPHU- | «HEYHOBJIETBO-
IKaJa TEJIbHOY PUTETBHO»

IIkaJia OeHOK NPHU TEKYyLEeM KOHTPOJIe YCIIeBaeMOCTH

110 PA3/IMYHBIM IIOKA3aTCJIAM

Ilokazamenu oyenueanusn cpopmuposannocmu | bannvi Ouenka
KomMnemeHuuil
Pemienne 3anay npu moArotoBke K BeimosiHeHuto | 0-10 | «HEyZOBICTBOPUTEIHLHOY
71a00paTOPHBIX PadOT «YJIOBJIETBOPUTEIHLHO
«XOPOIIO»
COTIUIHOY
Brimmonnenune nabopatopHbeix paboT 0-10 | «HEyIOBIETBOPUTEIHHOY

«YJIOBJIETBOPUTEIILHO
«XOPOLLIO»
«OTJINYHO»
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OTBeTHI Ha YCTHBIE BOMPOCHI ITpu 3amuTe tadopa- | 0-10 | «HEeyAOBIETBOPUTEIHHO
TOPHBIX paboT «YZOBIIETBOPUTEIHHO
«XOPOIIIOH
KOTIMYHOY
KoHTposbHOE TECTHpOBaHKE 0-10 | «HEyIOBIETBOPUTEIHHOY

«KYAOBJICTBOPUTCIIBHO»
«Xopouio»
«OTJIIMIHO»

CooTBeTCTBHE KPUTEPHEB OLIEHUBAHNS YPOBHIO OCBOECHHSI KOMIIETEHIIUI
10 TEKyleMYy KOHTPOJII0 YCIIeBAeMOCTH

bannwi Ouenka

Ypoeenw oceo-
eHus Komne-
meHuu

Kpumepuu oyenuganusn

0-50 | «HeynoBIETBO-

PHUTCIIBHO»

JlomoporoBeii
YPOBEHB

OOyuatomuiics He TmpuoOpen 3HaHuS,
YMEHUSI U HE BIIAJIC€T KOMIIETCHIIUSIMHU B
o0beMe, 3aKperuieHHOM paboueilt mpo-
IrpaMMOU JTUCIUTIINHBI

51-69 | «ynoBneTBOpH-

TCJIBHO»

[ToporoBeii
YPOBEHB

He menee 50% 3amanuii, mojjiexalmx Te-
KyIIEMy KOHTPOJIO YCIIEBAEMOCTH, BBI-
MOJIHEHBI 0€3 CYIIECTBEHHBIX OIMMO0K

70-84 | «xopomioy

bazoBblii  ypo-
BEHb

OOyyaromuyMcsi  BBIMIOJIHEHO HE MEHee
75% 3apmaHuil, TOIJIEKAIIUX TEKYLIEMY
KOHTPOJIIO yCIIEBAEMOCTH, WJIA TIPH BBI-
MOJTHCHUW BCEX 3aJIaHWK JOIMYIICHBI He-
3HAYUTEIBHBIC OMIMOKH; OO0yJarouunics
II0KAa3aJ BiaJeHHe HaBbIKAMU CHCTEMATH-
3aIliy MaTepuajga U IPUMEHEHHS €ro MpH
pelIeHUH TPAaKTUYSCKUX 3aJaHuii; 3aia-
HUS BBIIIOJIHEHEI 0€3 OLINOOK

85-100

«OTIHUYHO»

IIponBuHyTHIN
YPOBEHb

100% 3amanuii, mojiekKaUX TEKYyLIEMY
KOHTPOJTIO YCIIEBACMOCTH, BBITTOTHCHBI Ca-
MOCTOSITEJILHO U B TpeOyemMoMm oObeMme;
oOyyJarouuiicss mposiBIIsIeT yMeHue 0000-
maTh, CHCTEMAaTH3UPOBATh MaTepual M
NPUMEHSATh €Tr0 TIPH PEIICHUN MPaKTHYe-
CKMX 3aJIaHUIA; 3aaHUS BBITIOJIHEHHI C TI0-
JIPOOHBIMU MOSICHEHUSIMHA U apTYMEHTHUPO-
BaHHBIMHU BBIBOJAMU
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HIkana oleHOK M0 MPOMEKYTOYHOM aTTeCTaAluK

Haumenosanue ¢popmut npome- | bannvi Ouenka
HCYMOUHOU ammecmayuu
Ok3ameH 0-30 | «HEYOBIETBOPUTEIHLHOY

«YIOBJIETBOPUTEIBHO
«XOPOLLIO»
«OTIINYHO

CooTBeTCTBHE KPUTEPHEB OLIEHUBAHNS YPOBHIO OCBOECHHSI KOMIIETEHIIUI
10 MPOMEKYTOYHOM aTTeCTANMHU 00y4aAIOIINXCSA

bannwot

Ouenka

Ypoeenw oceo-
eHusa Komne-
meHuu

Kpumepuu oyenusanusn

0-9

«HCYOOBJICTBO-
PHUTCIIBHO»

Jlomoporoseii
YPOBEHB

OOyuaromuiics He TmpuoOpen 3HaHUS,
YMEHUS U HE BIIAJICET KOMIIETCHIIUSIMU B
o0beMe, 3aKperuieHHOM pabouelt mpo-
IrpaMMOM TUCIUTIIMHBL, 00yUaloIuics He
CMOT OTBETUTH Ha BOMPOCHI

10-16

«YZIOBJIETBOPH-
TEJILHO»

[ToporoBeii
YPOBEHB

OOyuatromuiics Ja HEMOJIHbIE OTBETHI Ha
BOIIPOCHI, C HEJOCTATOYHOW apryMeHTa-
[MEeH, TPAKTUUECKUE 3a/IaHUS BBITIOJIHECHBI
HE MOJHOCTHIO, KOMIIETCHIIUH, OCBaNBae-
MbI€ B MPOIIECCE M3YYEHUS TUCHUILIUHBI
chopMUpOBaHbI HE B MOJHOM 00bEME.

17-23

«XOopomio»

bazoBeii1  ypo-
BEHb

OO0yuaromuiicst B 1eJI0M TPHUOOPEIT 3HAHUS
¥ YMEHHS B paMKaxX KOMIETEHIUH, OCBau-
BaeMbIX B Ipoliecce 0Oy4eHHs MO JTUCIIH-
TUTHHE; 00yYaroIIuiicst OTBETUII Ha BCE BO-
MPOCHI, TOYHO JaJl ONPENCTICHUS U TOHS-
THUS, HO 3aTPYyIHSETCS MOATBEPAUTH TEO-
pPETUYECKHE TIOJOKECHUSI MPAKTUYECKUMHU
IpUMEpPaMH; OOYYAFOIIMICS TTOKa3all XO-
polre 3HaHUS IO TPEIMETY, BIIAJICHHUE
HaBBIKAMH CHCTEMATH3allid MaTepuaia u
TIOJIHOCTBIO BBITTOJTHWII MPAKTHYCCKUE 3a-
JaHUs

25-30

«OTINYHO»

IIpoaBuHYTHIN
YPOBEHb

OOyuaromuiics TproOOpeN 3HAHUA, yMe-
HUS ¥ HABBIKU B MIOJTHOM O00BEME, 3aKper-
JEeHHOM pabodeil mporpaMMoil AUCIH-
IUTMHBL, TEPMUHOJIOTMYECKUI anmnapar uc-
N0JIb30BaH IMPABUJIBHO; OTBETHI IOJHbBIE,
00CTOSITENIbHBIE,  APIrYMEHTHUPOBAHHBIE,
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HOJTBEPKICHbl KOHKPETHBIMU IPUME-
pamu; 00ydJaromuiics IpOsIBISIET YMEHHUE
0000111aTh, CHCTEMAaTHU3UPOBATh MaTEpHUAII
U BBINIOJHSET MPAKTHYECKHE 3aJaHus C
NOJIPOOHBIMU MOSICHEHUSIMU U apTyMEHTH-
POBAHHBIMHU BBIBOJAMH
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Paznen 4. MeToanyeckue MaTepuasibl, ONpeaeasouiae npoueaypbl OeHuBaAHUSA
3HAHU, YMEHUI, HABBIKOB, XapaKTePU3YyIOLIUX 3Tanbl GopMUpOBaAHUS

KOMIIeTeHIIHH

MeToauKa OLICHMBAHUSA BbINOJHECHUS KOHTPOJIbHBIX PadorT.

Bz::n Onenka IToxka3aTenn Kpurtepuu
8-10 «otianyHo» | IlomHOTa oTBeTOB | BRIMmosHeno 85% 3amaHuil, TaHBI OJI-
Ha BOIIPOCHI, HbIC, pa3BEPHYTHIE OTBETHI HA TTOCTAB-
CBoeBpeMeH- JICHHBIE BOIIPOCHI.
6-7 «XOpOIIIO» | HOCTh BHINIONHE- | BeimonHeno 70% 3anaHuii, JaHbI TOJI-
HUS; HBIC, pPa3BEPHYThIE OTBETHI HA TTOCTAB-
IIpaBUIBHOCTH JIEHHBIE BOIIPOCHI; OJHAKO OBLIN JOITY-
OTBETOB Ha BO- | IIEHBI HETOYHOCTH B OMPEACICHUH T10-
IIPOCHI; HATUH, TCPMHUHOB U JIP.
3-5 «ynosie- | CaMOCTOSTEND- Bremonneno 51% 3agaHuii, JaHbl HE-
TBOpHU- HOCTH BBIIOJIHE- | MOJHBIC OTBETHI HA MOCTABJIEHHEIE BO-
TEJIBHOY HUSL. MPOCHI, B OTBETE HE MPUCYTCTBYIOT J0-
Ka3aTebHbIC MIPUMEPBI, TEKCT CO CTHU-
JUCTUYECKUMU B opdorpadudeckumMu
OIIMOKAMHU.
0-2 «HEYIOBJIC- Bremommeno 0-50% 3apganuii, HA 110-
TBOpH- CTaBJICHHBIE BOMPOCHI OTBET OTCYT-
TEIBHO» CTBYET WJIM HETIOJHBIN, JOMYIIEHHI CY-
IIICCTBEHHBIC OIIMOKA B TEOpETHYE-
CKOM Marepuaje (TepMHUHaX, TMOHS-
THUSIX).

MeToauKa OLleHMBAHUA OTBETOB HA YCTHbIE BOIIPOCHI.

VYcTHBIN 0npOC POBOJUTCS TOCTE BBHIMOJTHEHUS KaXkI0W J1a00paTOpHOU pabOTHI.
[{enwto onpoca siBIseTCSA MPOBEpKa YMEHH (HOPMYIHUPOBATH BEIBOJIBI 11O pabOTe, a TAKKE
IPaMOTHO TOCIIEAOBATEILHO U3JIaraTh MaTepyal MpHu 3aluTe J1abopaTopHOIl pabOoTHI.

Bbaaa
bl

Ouenka

IHoka3areaun

Kpurepun

8-10

«OTIINYHO»

1. ITonHOTAa IaHHBIX
OTBETOB.

2. ApryMeHTUpPOBaH-
HOCTb JaHHBIX OTBE-
TOB.

3. [IpaBuIBLHOCTD OT-
BETOB Ha BOIPOCHL.

[TonHO W apryMeHTHPOBAHO NaHbI OT-
BETHI M0 cojepkaHuto 3anaHusi. OOHa-
pPYKE€HO MOHMMAaHUE MaTepuana, MOXKET
000CHOBaTh CBOM CYXACHHS, MpUMeE-
HUTH 3HAHUS Ha PAKTUKE, TPUBECTH HE-
00XO/AMMBIE TIPUMEPHI HE TOJIBKO IO
y4eOHHUKY, HO M CaMOCTOSITEJIBHO CO-
cTaBlieHHbIE. [I3nokeHHe Marepuaa
NOCJIe/IOBATEIHbHO U MTPABHIIBHO.
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«X0-
po1LIo»

3-5

«yJIOBJIE-
TBOPH-
TEIBHO»

0-2

«HEYJI0-
BJIETBO-

pu-
TEJILHO»

OOyuaronuiics JaeT OTBET, YIOBICTBO-
PSIOIIUNA TeM JK€ TPEeOOBAHUSM, YTO W
JUISL OIIEHKH «OTJMYHO», HO JOIyCKaeT
1-2 ommOKu, KOTOpBIE CaM K€ UCTpPaB-
JISIET.

OOyuaromuiics OOHapy>KUBaeT 3HaHUE
U TOHUMaHWE OCHOBHBIX ITOJOXCHHMA
JAaHHOTO 33J]aHusl, HO:

1) u3maraer martepuan HEMOJIHO U JI0-
MyCKaeT HETOYHOCTH B OIpEACTICHUH
MOHATUHN WK (POPMYIUPOBKE MPABUI;
2) HE yMeeT IOCTaTOYHO TIIyOOKO U J10-
Ka3aTeJIbHO 000CHOBATH CBOU CYKICHUS
Y TIPUBECTH CBOM MPUMEPHI;

3) umznmaraeT MaTepuan HEMOCJea0Ba-
TEJBHO W JIOMYCKAET ONTHOKH.

OOyuaromuiicas OOHapy’>KUBAaeT HE3Ha-
HUE OTBETa Ha COOTBETCTBYIOIIEE 3aja-
HUE, JOIMYCKAaeT OLIUOKU B (POopMyIH-
POBKE OMNpeieNIeHUui U MpaBuil, HCKaXKa-
IOLIUE UX CMBICH, OECIOpsSI0YHO U He-
YBEPEHHO H3JlaraeT Marepuall; oTMeda-
IOTCSl TaKue HEIOCTaTKH B MOATOTOBKE
00y4aromerocs, KOTOpble SBISIOTCS Ce-
PBE3HBIM TPEMSATCTBHEM K YCIEITHOMY
OBIIQJICHUIO TIOCJIEAYIOUIUM MaTepua-
JIOM.

MeTtoauka oueHUBaHMS pelleHUs 3a/1a4.

Pemenue 3aau mpenBapseT BBIOTHEHHUE J1a00paTopHBIX padoT. ComepxaHue 3a-
7a4 moaoupaeTcs OJU3KUM K COJEPIKaHUIO COOTBETCTBYIONICH JTaO0paTOpHOH pabOThI U
MO3BOJISIET O0YYAIOIIEMYCSl TEOPETHUECKHU TTOJITOTOBUTHCS K €€ BHITIOTHEHUIO.

Bbaaa
bl

Ouenka

IHoxka3arean

Kpurepuu

8-10

«OTIINYHO»

1. [TonHoTAa pemeHus
3ajad.

2. CBOEBPEMEHHOCTD
BBITIOJTHEHHUS.

3. [IpaBunbHOCTH OT-
BETOB Ha BOIPOCHI.

[TostHOE BepHOE pemieHue. B noruye-
CKOM PAaCCYXJCHUM W PEIICHUU HET
omuOOK, 3ajada pericHa parruoHalb-
HBIM CIocOOOM. fIcHO ommcaH crmocob
pemenus. [IporeMoHCTpUPOBaHBI yMe-
HUE aHAJM3UPOBATh CUTYAIMIO M HAXO-
JUTH ONITUMAJIbHOE KOJINYECTBO peIlie-
HUW, yMeHHe paboTaTh ¢ HHQpOpMa-
Ueil, B TOM 4YHCIe YMEHHE 3aTpedo-
BaTh JOMOJHUTEIbHYI0 HH(OPMAIIHIO,
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6-7

«XOopouio»

«yIlOBJIIE-
TBOpU-
TEJILHO»

0-2

«HEYJI0-
BJICTBOPHU-
TEJILHOY

HEOOXOIUMYIO JIJII YTOYHCHHS CUTYya-
IIUH, HABBIKK Y€TKOT'O ¥ TOYHOTO M3JI0-
KCHHUS COOCTBEHHOW TOYKH 3pPCHHS B
YCTHOU M MUCbMEHHOU dopme, yoeau-
TEJIBHOTO OTCTaWBaHHUS CBOCH TOYKHU
3pEHUSL.

OcHoBHBIEC TPEOOBAHUS K PEIICHUIO 3a-
Ja4d BBITIOJIHEHBI, HO TIPH 3TOM JIOITY-
IIeHbl Hemo4eThl. [Ipu 00bsICHEeHUM
CJIOKHOTO  FOPUIUYECKOTO  SIBJICHUS
yKa3aHbl He Bce (haKTOPHI.

Nmerotcst  cylecTBEHHbIE OTCTYILIE-
HUS OT pelieHus 3ajaad. B yactHocTH,
OTCYTCTBYIOT HaBBIKU U YMEHUS MOJIe-
JIUPOBATh PEIICHUS B COOTBETCTBUU C
3aJlaHUEM, TPEACTABIATh pPa3TUYHBIC
MOAXOJbl K pa3paboTKe TUIAaHOB JEi-
CTBHI, OPUEHTHUPOBAHHBIX HAa KOHEY-
HBIU PE3YJIbTAT.

Peiienve He BBITIOJIHEHO, OOHAPYXKU-
BaeTCAd HEMOHWMAHUE IOCTaBICHHOM
POOJIEMBI.

MeToauka oleHMBAHUSA BbINOJHEHUSA JTA00PaTOPHBIX PadoT.
JlaGopaTtopHble pabOThI HOCAT UCCIIEA0BATENBCKUIA XapaKTep U 3aBEPIIAIOT OCBOEHUE KaXkK-
JI0¥ TeMbl. PaGOThI BBITTOIHAIOTCS] B KOMITBIOTEPHOM KJ1acce, OCHAIIICHHOM COBPEMEHHBIM
MIPOrpaMMHBIM 00ECIICUCHUEM JJIsI UMUTAITMOHHOT'O MOJICJIMPOBAHUSI OU3HEC-TIPOIIECCOB.

Bbaaa
bl

Ouenka

IMoxka3arean

Kpurepuu

8-10

«OT-
JINYHO»

6-7

«X0-
pOIIO»

IIoaroToBIEHHOCTH K
BBIIIOJTHEHUIO J1a00-
paToOpHOM pabOTHI.
IlonnoTa BBIIOJHE-
HUS  J1abOpaTOpHOM
padoTHI.
CaMOCTOSITEIbHOCTD
P BBITIOJTHEHUH Jia-
0opaTopHOI pabOTHI.

OOyuaromuiics TOATOTOBJICH K BBITIOJTHE-
HUIO JTAOOpaTOpPHOU pabOThI: M3YUHII 3a-
naHue U HeoOXO0IUMbIE UCTOUYHUKH.
[T0THOCTBIO BBITTOJIHWII BCE ITYHKTHI Ja-
OOpaToOpHOTO 3a/1aHMUs.

[IposiBUI caMOCTOSATEIBHOCTh TPU BHI-
MOJTHEHUH JJa00paTOPHOUM pabOTHI.

OOyyaromuiicss B 11€JI0M MOATOTOBIIEH K
BBITIOJIHCHUIO JIAOOpAaTOpHOW pabOTHI:
M3Yy4WII 33]]JaHUE, HO HE BCE HEOOXOIUMBIE
MCTOYHUKH.
[Ipy BBIMOJHEHWW OTAEIBHBIX ITYHKTOB
3aIaHUs] TOTTYCTHJT OTIUOKH.

[TposiBUA caMOCTOATETLHOCTh TP BBI-

MOJITHEHUH J1a00PaTOPHOM pabOTHI.
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3-5 «yJo-
BJICTBO-

pu-
TEJILHO

0-2 «HEYJI0-
BJIETBO-

pu-
TEJILHO»

OOyuaromuiics HeJOCTaTOYHO MOATOTOB-
JICH K BBINIOJHEHUIO JIaOOpaTOpHOU pa-
OOTBI: M3yUNJI HE BCE IYHKTHI 3aIaHHS U
HEOOXOIMMBIC HCTOYHUKH.
BoInoHUI HE BCE MyHKTHI J1abopaTop-
HOT'O 3aJ]aHusl.
He miposiBrI B TOCTaTOYHOH Mepe camo-
CTOSITCIIBHOCTD TIPH BBITIOJIHCHUH J1a00-
paTopHOH pabOTHI.

K BrinmonHeHuto nabopatopHoil paboThI
oOyyJarouuiicss MOATOTOBHWIICS ILIOXO,
CMOT BBITIOJIHUTH TOJIBKO OT/ACJIbHBIC
MyHKTHI 33J1aHUS, TIUTEPATyPHBIE UCTOY-
HUKHU He u3yuui. [Ipu BbINOTHEHUM 3a-

JTaHMS JOMYCTUJI TPyObIe OIMHOKH.

MeToanka OeHUBAHHMS OTBETA HA IK3aMeHe.

Hrorooii popmMoit KOHTPOJIS MO TUCHUILIUHE ABJISETCS YK3aMeH. B sk3aMeHanu-
OHHBINM OUJIET BKIIIOUEHBI JIBAa TEOPETUUECKHUX BOIIPOCA U 3a]]a4a, COOTBETCTBYIOIIUE CO-
JepkaHuio GOPMUPYEMBbIX KOMIETEHIIUM. DK3aMeH MPOBOAUTCS B ycTHOUM Gopme. O0y-
YalieMycs IpeaocTaBisieTcs He MeHee 20 MUHYT Ha TOATOTOBKY. 32 OTBET Ha KaXKIbIH
TEOPETHUYECKUN BOMIPOC OO0YUYAIOIIUIICS MOXKET MOJTYyUYUTh MakcuMalibHO 10 6aioB, 3a
pemenue 3amgaun 10 6ammos. Utoro 30 6aiios.
[Ipy mpuMEHEHUU TUCTAHIMOHHBIX (POpM OOyUYEeHHS HK3aMEH MPOBOJUTCS B
dbopme TectupoBanust ¢ nomotisio IMOC ynuBepcutera. Ha TectTupoBanue oTBOAUTCS
90 munyT. Kaxxaplil BApraHT TECTOBBIX 3aJaHNN BKIOYaeT 60 BOIPOCOB.
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JIMCT akTyaiu3aunu OleHOYHBIX MAaTEePHUAJIOB 1O IUCHUIINHE

«I’ICCJ’ICI{OB&HI’IC onepaum‘zi M METOJAbI OIITUMHU3AIIUN

OneHouyHbIe MaTepUaIbl IEPECMOTPEHBI,
oOCy>XJIeHbI U 0JJOOpPEeHBI Ha 3aceiaHnu Kadeapbl

[IpoTokoit ot « » 20

3aB. kadeapoi

OueHoYHbIE MaTepHUalbl IEPECMOTPEHBIL,
o0CyX/IeHbI U 0JI0OpEHBI Ha 3aceaHuu Kadeapsl

[IpoTokoit ot « » 20

3aB. kadenpoit

OneHoYHBIE MaTepUaIbl IEPECMOTPEHBI,
00CyX/1IeHbl U 0JI00pEHBI Ha 3aceqaHuu Kadenpsl

[IpoToxon OT « » 20

3aB. kadeapoit

OreHOYHBIE MaTEPHAIIBI TIEPECMOTPEHBI,
o0CyXIeHBI U 0JI0OPEHBI Ha 3aceaHuu Kadenps

[IpoTokoit ot « » 20

3aB. kadenpoit
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