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1. ]_Ie.]'ll/l, 3a/1a4Y4 U IVIAHUPYEMBIC PE3YJIbTAThI oﬁyqennﬂ o JTMCHUIIJIMHE

K oCHOBHBIM yenam 0CBOEHMSI JUCHUILINHEI «JInHelHas anredpa» cielyeT OTHECTHU:

- BOCIIUTAHUE Y CTYACHTOB O0LIE MaTeMaTU4eCKON KYJIbTYpHI;

- TpUOOpeTeHHEe CTYACHTAMH IIUPOKOTO Kpyra MaTeMaTH4eCKUX 3HAHWW, YMEHHHA WU
HAaBBIKOB;

- pa3BUTHE CHOCOOHOCTU CTYIEHTOB K WHAYKTUBHOMY U JAEIYKTUBHOMY MBILIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON UHTYULINH;

- YMEHME CTYIEHTaMHM pa3BUBaTb HABbIKU CAMOCTOSATEIBHOIO H3Y4YEHUsS Y4eOHOU U
HAay4HOU JIMTEPATypPhl, COACPIKAIICH MAaTEMAaTUIECKUE CBEJICHUS U PE3YJIbTATHI;

- TMOATOTOBKY CTYJEHTOB K JEATEJIbHOCTH B COOTBETCTBUU C KBATM(PHUKAITMOHHOMN
XapaKTepUCTUKOM OakajlaBpa IO HamlpaBiIeHHIO, B TOM uHciae (HOPMUPOBAHHE YMEHMI
HCI0JIb30BAaTh OCBOEHHBIE MaTEMaTUYECKHE METOIbI B IPO(ECCHOHATBHON AESITETbHOCTH.

- TOJrOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpoOB, BOCTPEOOBAHHBIX B YCIOBHUSX
1nu(ppoBol TYypOYIEHTHOCTH U BBICOKUX TEXHOJIOTUYECKHUX PHUCKOB COBPEMEHHOHN HUPPOBOIi
9KOHOMUKH.

K 0CHOBHBIM 3a0auam 0CBOCHUS AUCHUILTUHBI «JIMHElHas anreOpay clieyeT OTHECTH:

- OCBOEHHE CTYJIEHTAMH OCHOBHBIX MOHSTHH, METOJ0B, (opMHUpYIOIUX OO0
MaTeMaTHYECKYIO TOArOTOBKY, HEOOXOAMMYIO JJIsl YCIIEUTHOTO pelIeHUs MPUKIAIHbIX 3a1a4;

- (hopmupoBaHue y cTyZeHTa TpedyeMoro Habopa KOMIETEHIINI, COOTBETCTBYIOUIUX €0
HaIpPaBJICHUIO MMOJATOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.

O6yuenune mno aucuuinHe «JIuHeiiHass anreOpa» HampaBieHO Ha (QOPMHUPOBAHUE Y
oOydJaromuxcsi ciaeayomux komneTeHuid B cootBercTBUU ¢ DPI'OC 27.03.05 (ypoBeHb
OakanaBpuaTa) 1o HampalieHHI0 oaAroToBku 27.03.05 MiHHOBaTHKA, YTBEPKAEHHBIM ITPUKA30M
Muno6prayku Poccun ot 31 uronst 2020 1. Ne 870:

Kox n HaumeHoBaHue NHaukaTopbl 10CTHKEHUSA
KOMIIeTeHI il KOMIIETeHIIUH
OIIK-2. Cioco6en ¢popMynupoBath 3a1a4u NOIIK-2.1. 3naeT npoduabHbIC pa3aeibl
npodeccuoHabHOM 1eATEIHbHOCTH Ha OCHOBE | MAaTeMAaTUYECKUX, TEXHUYECKUX U

3HaHWUN TPO(UIBHBIX PA3IEIOB €CTECTBEHHO- HAy4YHbIX JUCIHUILINH
MaTEeMaTUYECKUX, TEXHUYECKUX U NOIIK-2.2. YmeeT hopMynupoBaTh 3a1a9u
€CTECTBEHHO- HAYUHBIX JUCLMILTUH npodeccnoHaNbHOM e TEILHOCTH Ha OCHOBE
(Moyneit) npo(UIBHBIX 3HAHUM pa3/IeioB MaTeMaTHKH,

(bU3MKYN U JPYTUX TEXHUYECKUX U
€CTECTBEHHOHAYYHBIX JIUCHUIUINH
NOIIK-2.3. IMeeT onbIT pelieHus
npodeccnoHanbHBIX 337a4 Ha OCHOBE
MPUMEHEHUS MaTeMaTHYEeCKUX METOJOB U
MOJIeTIell, MaTeMaTH4eCcKOro anmapara, Ha
OCHOBE 3HaHU PO(GUIBHBIX Pa3IEIOB
TEXHUYECKUX U €CTECTBEHHO- HAYUHBIX
JUCHUTIIINH

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

JlucuuminHa OTHOCUTCA K 00s13aTenbHOM yacTu 610ka b1: Monyns «MaTtematnueckue u
€CTECTBEHHO-HAYYHBIE JUCUUILUIMHBDY.
E€ uzyuenue oGecrnieunBaeT n3yuyeHNe TUCIUTUIMH



B obsizamenvroil vacmu:
- MaTeMaTHYECKHUI aHaIu3;
- DKOHOMHYECKas TEOPHUS

- MOJAC/IMPOBAHUC B PIHHOBaL[I/IOHHOfI ACATCIIbHOCTHU,

B uacmu, ¢oopmupyemoti yuacmuuxamu o6pazoeamenbHulX OMHOUEHUI.
- O1IeHKa YPPEKTUBHOCTH HHHOBAIIMOHHOM JICATCIILHOCTH.

3. CTpyKTypa U coaepKaHue TUCHHILINHBI

OO61ast TpyI0€MKOCTh JUCIMILUIMHBI COCTABIISIET 3 3aueTHbIe enuHUIIbI - 108 yacoB.

3.1. Buabl yueOHOIi padoThl M TPY/10€MKOCTh

3.1.1. Ounas ¢popma o0y4yeHHs

3“; Bua yueOHoii paGoTbl KOJ}:;:?)ETBO Cemectp 1
AYIUTOPHBIE 3aHATUS 48 48
B Tom yucne:

1. Jlexnunu 16 16

2. CeMuHapCcKue/MPaKTUUECKNE 3aHATUS 32 32

3. JlabopaTopHbIe 3aHATHS - -
CamocrosiTeJibHasi padoTa 60 60
IIpomeskyTouyHasi aTTecTaums
JK3aMEH €] C)
Hroro 108 108

3.1.2. 3aounasi popma 00yueHusn

iﬁl Bup y4yeOHoii padoThI KOJLI::?;TBO Cemectp 1
AyAUTOpPHBbIE 3aHATHS 16 16
B Tom yucne:

1. Jlekuun 6 6

2. CeMuHapCcKue/MpaKTHUECKUE 3aHATUS 10 10

3. JlaGopaTopHbIe 3aHATHS - -
CamocrosiTeJibHAs paboTa 92 92
IIpomeskyTOYHAs aTTeCTALMSA
JK3aMEeH €] €]
Hroro 108 108

3.2. TemaTn4yecKuii MJIaH U3yYeHHUS N CHUTITHHBI
(mo ¢popmam oOydeHus)

3.2.1. Oynas opma 0OyueHHs



TpynoemkocTh, yac

AynurtopHas padora

Ne Camo
B Pa3nesibl/TeMbl CTOSIT
/ Cemuna | JIabop | IIpakr
n
JTHCHATLITMHBI Beero | jjex pckue/ | aTopH | mueck | €TPHA
n i MPAKTH bIC ast i
I YEeCKHE | 3aHATH | IOATO padot
3aHSITHS s TOBKa a
1 Pazgen 1. BBenenue 2 2 3
1.1 | Tema 1.1. Ilpeamer, 3anauu u
coJiepkanue AUCIUILTHHBL. CTPYKTypa
Kypca, €ro MecTo U poJib B MOATOTOBKE 2 2 3
OakanaBpa, CBSI3b C APYrUMU
TUCIATLTAHAMHA
2 Pazgen 2. DnemeHThI TUHEHHOMN
8 8 18 33
anreopsl
2.1 | Tema 2.1. MaTpuIIbl B OTIpEIEIATENN 4 8 13
2.2 | Tema 2.2. CucTeMbl THHEHHBIX
. 4 10 18
YpaBHCHHIA
3 Paszpnen 3. JIuneiinoe
8 2 6 16
MIPOrpaMMUPOBAHHE
3.1 | Tema 3.1. OOmias 3agaya JIMHEHRHOTO 9 8
MIPOrPaMMHUPOBAHUS
3.2 | Tema 3.2. [locTaHOBKa U pelICHUE 2 4 8
3a/1a4 KOMMEPYECKOU eI TeIbHOCTH
4 Pa3znen 4. DnemMeHThI perpecCHOHHOTO 4 5 10
aHaym3a
4.1 | Tema 4.1. Ilonarue, MeTOABI 2 5 4
PErpECCHOHHOTO aHaTu3a.
4.2 | Tema 4.2. Ilpumenenue 5 4 5
PErpECCHOHHOTO aHaTu3a.
Hroro 16 32 60
3.2.2. 3aouHas opma 0OyueHHs
Pa3nenbi/Temsl TpynoemkocTs, yac
Ne
AHCHMILINHBI Bcero AynuTopHasi padora




n/ Camo
Cemuna | Jlabop | IIpakr
n CKue/ | aTOpH | MYECK crost
Jlex P eJIbHA
MPAKTH bIC ast
UH |
YEeCKHE | 3aHATH | MOATO
padot
3aHSITHS s TOBKa 2
1 Paznmen 1. BBenenue 2 6
1.1 | Tema 1.1. [Ipeamer, 3agauu u 2 6
coJiepkanue AUCIUILTHHBL. CTPyKTypa
Kypca, €ro MeCTO U pOJib B MOATOTOBKE
OakanaBpa, CBSI3b C APYrUMU
TUCIATLTAHAMHA
2 Paznen 2. DneMeHTHI TMHEHHON 2 4 48
anreopsl
2.1 | Tema 2.1. MaTpuIIbl ¥ OTIpEIEIATENN 2 2 16
2.2 | Tema 2.2. Cuctembl JIMHEHHBIX 2 2 32
ypaBHEHUU
3 Pasgen 3. JIuneitHoe 4 16
MPOrPAMMHUPOBAHHE
3.1 | Tema 3.1. OOuiag 3agaya JUHEHHOTO 2 8
IPOrpaMMHPOBAHUS
3.2 | Tema 3.2. IlocTaHOBKA U pelnieHUE 2 8
3a71a4 KOMMEPYECKOH e TeTbHOCTH
4 Paznen 4. DnemMeHTHI perpecCHOHHOTO 5 5 29
aHam3a
4.1 | Tema 4.1. Ilonarue, MeTOABI 1 8
PErPECCHOHHOTO aHAIIN3A.
4.2 | Tema 4.2. Ilpumenenue 5 1 14
PErpeCCHOHHOTO aHAIIN3A.
Hroro 6 10 92

3.3. Conepxanue pa3ieioB IUCUUNIHMHBI

1. BBenenne

IIpenmer, 3amaun U coxepkanue nucUUIUIMHBL. CTpyKTypa Kypca, €ro MECTO U poJib B
MOJITOTOBKE OakanaBpa, CBSA3b C IPYTUMH TUCHMITIIMHAMHU.

2. D1eMeHThbI JINHEeHO| aIredpsnl

2.1. MaTrpuubl 1 onpeaeuTe

OcHoBHble cBefeHMs O Martpumax. Omnepanuu Hajx Marpunamu. OnpeaenuTenu
KBaJpaTHbIX MaTpull. CBoiicTBa onpeaenureneid. ObpatHas MaTpula. 3a1a4u ¢ SKOHOMHUYECKUM
conepxanueM. [Ipumenenune Microsoft Excel B pemiennn 3aau.

2.2. CucreMbl JIMHEHBIX ypaBHEHHUI




OOmu1re NOHATHUS CUCTEMBI JTMHEHHBIX ypaBHEHUN. HaxokIeHHe eIMHCTBEHHOTO PEIICHUs
cucreMbl. MeTton oOpaTHOM Marpuubl. MeToJ ¢ HUCIOJb30BaHUEM pPACIIMPEHHON MAaTpPHULIBIL.
Mertox ¢ ucnons3oBanueM ¢opmyn Kpamepa. OOmuii moaxo/ K pemeHnio CUCTEM ypaBHEHUH.
PaBHOCUIIBHOCTD CUCTEM JIMHEHHBIX YPaBHEHMH NP 3JE€MEHTapHbIX IIpeoOpa3oBaHusx. Merox
lNaycca. Teopema Kponekepa — Kanemnu. 3aiaun ¢ 5kOHOMUYECKUM cojiepkanueM. [Ipumenenue
Microsoft Excel B pemenun 3aiad.

3. JInHeiiHOe MpOrpaMMHpOBaHHue

3.1. O0mas 3aga4a JMHEHHOT0 NPOrPAMMHUPOBAHUS

OKOHOMHMKO-MAaT€MaTUYeCKUE  MOJEIH, MPHUBOJALIME K  3aJayaM  JIMHEWHOTO
IPOrpaMMHPOBaHUs. 3aJauu C SKOHOMHUYECKHM cojiepxkanneM. [Ipumenenne Microsoft Excel B
pelIeHNH 3a1ay.

3.2. [locTanoBKa U pellieHHe 32124 KOMMEPUYECKOil 1eATeJTbHOCTH

OnTumuzanusi ~ KOMMEpPUECKOW  JIeTeIbHOCTH — npeanpustusa.  [lnmanupoBaHue
ToBapoobopoTa. [IpousBoacTBeHHas 3agava. TpaHcrmopTHas 3ajava. 3ajada O Ha3HAYCHMSIX.
[TocTpoenne KOJBIEBBIX MapIIPyTOB. 3a7ada O packpoe (MuHUMHU3AIMsS 0Ope3koB). 3agada o
3arpy3ke KoHTeitHepa. 3aaaun ¢ SKOHOMUYECKUM cojiepkanuem. [Ilpumenenne Microsoft Excel B
pelIeHNH 3a1ay.

4. Jj1eMeHTbI PerpecCHOHHOI0 aHAJIHU3a

Onpenenenne. OCHOBHBIE TMOHATHA. MeETOAbI PErPECCHOHHOTO aHaau3a: JIMHEWHas
perpeccusi, MHOKECTBEHHAs! JIMHEIHas perpeccusi, TOJMHOMUAIbHAs Perpeccusl, JIOTUCTUYeCKast
perpeccus. IlpumMenenne perpeccHoHHOro aHanu3a. [IpenmyinecTBa W HEAOCTaTKH
PErpecCHOHHOTO aHaIu3a.

3.4. TemaTnka NpakTUYeCKUX 3aHATHI M0 IUCHUIIJIMHE

3.4.1. Ounas ¢popma o0yueHust

Ne
R Tema 3ansaTUA

1 [Ipeamer, 3agaun u coaepxanue JucuuIIuHbel. CTpyKTypa Kypca, €ro MecTo U poib
B IIOAATOTOBKE 0akaiaBpa, CBSA3b C JPYTUMU JUCIMIIIMHAMUI

2 JlericTBUs ¢ MaTpuiaMu

3 Onpenenureny KBaJpaTHbIX MATPULL

4 OO6parHast MmaTpuIa

5 3amauu ¢ SKOHOMUYECKUM cozeprkanueM. [Ipumenenne Microsoft Excel B pemennun
3a/1a4
OO011re NOHSTHS CUCTEMBI JIMHEWHBIX ypaBHeHUI. HaxoxkeHre eqMHCTBEHHOTO

6 peuieHus: CucTeMbl. MeTo1bl HaX0KACHHS peLIEHUs CUCTEM ypaBHEHUN. MeTtoa
00paTHON MaTpPUIIBI

7 MeToapl HaXOKIEHUS PELICHUS] CUCTEM ypaBHEHUI. MeTo]| ¢ MCIIOJIb30BaHUEM
dbopmyn Kpamepa

8 Merto 1l HaxX0KACHUS pelIeHns cucTeM ypaBHeHu. Meron ['aycca

9 3amaun ¢ sKOHOMHUYECKUM cojiep:kanueM. [Ipumenenne Microsoft Excel B pemenun
3a/1a4

10 OO0mas 3amada TMHEHHOTO NpOrpaMMHPOBAHHA. DKOHOMHUKO-MaTEMaTUYECKUE
MOJIEJIH, IPUBOAIINE K 33a/1a4aM JIMHEHHOTO MPOTPaMMHUPOBAHHS.

11 ['eomeTprueckuii METOT pelieHnst 3a1a4 JMHEHHOT 0 MPOrpaMMHUPOBaHUS

12 3amauu ¢ sKOHOMHUUYECKUM cojiep:kanueM. [Ipumenenne Microsoft Excel B pemenuun
3a/1a4

13 3amaun ¢ sKOHOMHUUYECKUM cojiep:kanueM. [Ipumenenne Microsoft Excel B pemenun
3a/1a4




14 MeTo1bl perpecCMOHHOIO aHajau3a: JMHEWHas perpeccus, MHOKECTBEHHAs
JMHENHAsI perpeccusi, IOJIMHOMHUANIbHAsL PErpecCsl, JOTMCTUYECKAsl PErPECCHsl.

15 [IpMeHeHne perpecCHOHHOTO aHAIN3a B 33/1a4aX ¢ 3KOHOMUYECKHM COJICP’KaHUEM.

16 [IpMeHeHne perpecCHOHHOTO aHAIN3a B 33/1a4aX ¢ 3KOHOMUYECKHM COJICP’KaHUEM.

3.4.1. 3aounas popma oOyueHust

Ne
SAHSTHS Tema 3ansTHSA

1 [Ipenmer, 3agaun u coaepxanue AucHUIUIMHBL. CTpyKTypa Kypca, €ro MECTO U pOjib
B NTOATOTOBKE OakaiaBpa, CBSA3b C APYTUMU JUCHMIITIMHAMUI

2 JeiictBust ¢ marpuniamu. OnipefienuTeny KBaapaTHeiXx Matpull. OOpaTHas Matpuiia

3 3anaun ¢ SKOHOMHUYECKUM cozepkanueM. [Ipumenenue Microsoft Excel B pemennn
3a/1a4
OO61re MOHSTHS CUCTEMbI TUHEHHBIX ypaBHeHU. HaxoxeHne eTMHCTBEHHOTO

4 peuieHust CUCTeMbl. MeTO1bl HaX0KICHHSI PELICHUsI CUCTEM ypaBHEHUI. MeTo
oOpaTHOM MaTpullbl. METO1 C HCI0JIb30BAHUEM PACHIMPEHHON MAaTPHIIBI

5 MeToapl HaXOKIEHUS PELIEHUS] CUCTEM YpaBHEHHM. MeTo]| C MCIOJIb30BaHUEM
dbopmyn Kpamepa. Meron ["aycca

6 3amauu ¢ IKOHOMUYECKUM cozeprkanueM. [Ipumenenne Microsoft Excel B pemennn
3a1a4
OO6mras 3aa4a TMHEWHOTO MMPOTPAMMHUPOBAHUsS. DKOHOMUKO-MaTEMaTHIECKIE

7 MO/JIENIY, IPUBOIAIINE K 3a7a4aM JJMHEHHOTO MporpaMMupoBanus. ['eomerpuueckuii
METO/I peLIEHU 3a/1a4 JIMHEHHOTO MPOrpaMMHUPOBaHUs. 3aa4l C SKOHOMUYECKUM
coaepxanueM. [Ipumenenne Microsoft Excel B pemiennu 3a1au
Onpenenenue perpecCUOHHOro aHaiausa. OCHOBHbBIE MOHATHS. MeTo1bl

8 PErpecCHOHHOIO aHaIu3a: JIMHENWHAs PErpeccrs, MHOXKECTBEHHAs JINHEHAs
perpeccusi, NIOJMHOMUANIbHAS PErpeccus, JJIorucTuaeckas perpeccus. [Ipumenenne
perpeccHOHHOro aHanu3a. [IpeumyiecTsa 1 HEIOCTATKA PErPECCHOHHOTO aHAIN3A.

4. Y4eOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE o0ecTieueHne

4.1. HopmatuBHblie 10kyMeHTbI 1 ['OCTbI

1. Tlpuka3 MunucrepctBa Hayku u Bbiciiero oopasoBanust PO ot 31 utons 2020 r. Ne 870 «O06
yIBepXACHUU (heepaibHOrO0 TOCYJapCTBEHHOIO 00pa30BaTEIbHOrO CTaHAApPTa BBICILErO
oOpa3oBaHus - ObakanaBpuaT Mo HampasieHuto noarotoBku 27.03.05 MHHoBaTHKay.

2. AxaneMuueckuil y4yeOHBIN IUIaH MO HampaBjieHuo noAroToBku: 27.03.05 MuHoBaTHKA,
npoduiib «YpaBlieHHe UHHOBALIMOHHOW JesTeNnbHOCThION. Dopma 00yuenus — ounas. 2026.

3. AxkazeMuueckuil y4deOHBIN IUIaH MO HampaBieHuto nmoArotoBku: 27.03.05 WuuoBaTHKAa,
npoduib «YrpaBleHHE WHHOBAIMOHHOHN JesTenbHOCThIO». Dopma oOyueHUs — 3a04Hasl.
2026.

4. Tlpuka3z MuHHCTepCTBA HAYKH U BbIcIIero oopazoBanust P® ot 6 ampens 2021 r. Ne 245 «O6
yrBepxkaeHun [lopsaka opraHu3ayu 1 OCyIIECTBICHUS 00pa30BaTeNbHON NESTEILHOCTH 110
oOpa3oBaTeNbHBIM TpOrpamMmaM BbICIIET0 OOpa3oBaHMsI - MporpamMmaM OakalaBpHara,
MporpaMMam CIelMalIuTeTa, IporpaMmamM MarucTpaTypbi».

5. Va3 Ilpesunenra Poccuiickoir ®eneparu ot 01.12.2016 Ne 642 «Crparterus Hay4yHO-
TEXHOJIOTHYECKOTO pa3Butus Poccuiickon denepannny».

6. IIpuxa3z Munucrepcta oopazoBanust u Hayku Poccuiickoii @eneparyu ot 23.08.2017 Ne 816
«O6 yrBepkneHun Ilopsnka TpuMEHEHHS  OpraHU3aIUsMH, OCYIIECTBISIONIUMU



00pa3oBaTeNIbHYIO IEATENbHOCTD, AJIEKTPOHHOT'O 00yueHus, JUCTAaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH MPH peaTn3alii 00pa30BaTEIbHBIX IPOrPAMMY.

4.2. OcHOBHAas JuUTepaTypa

1. Kpewmep, H. III. Jluneiinas anreOpa: yaeOHUK U npakTukyM juis By3oB / H. III. Kpemep, M.
H. ®punman, M. M. Tpummn; nox pegakuueid H. 1. Kpemepa. — 3-e u3n., ucnp. u gom. —
Mocksa: M3narensctBo FOpaiit, 2023. — 422 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-
5-534-08547-1. — Texct: anekrponHbIi // O6pa3oBarenbHas iardgopma FOpaiit [caitt]. —
URL: https://urait.ru/bcode/510867 (mata oopamenwus: 21.03.2026)

2. TarapuuxoB, O. B. JluneliHas aireOpa: y4eOHUK W NPAKTUKYM s IPUKIATHOTO
OakanaBpuata / O. B. Tarapuukos, A. C. Uyiiko, B. I'. llepurae; o o6meid penakmueit O.

B. TarapuukoBa. — MockBa: MzmarensctBo [Opaiir, 2023. — 334 c¢. — (Bsicmee
obpazoBanue). — ISBN 978-5-9916-3568-4. — Texkcr: snexTpoHHbIi / OOpa3oBaTenpHas
mnatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/532507 (mara oOparieHus:
21.03.2026).

3. Tarapuukos, O. B. Jlunelinas anrebpa M JmMHEilHOe mNporpamMmmupoBanue. IIpakTukym:
yaeOHoe nocodue it By3oB / JI. I'. buprokosa, P. B. CarutoB; moa o6meit penakuueii O. B.
TatapaukoBa. — Mocksa: M3narensctBo FOpaiit, 2023. — 53 ¢. — (Bricmiee o6pa3oBanue).
— ISBN 978-5-9916-9800-9. — Tekct: anektponHbii // ObOpa3oBatenbHas 1uiardopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/514082 (nara obpamenus: 21.03.2026).

4.3. lonoTHUTE/ILHAS JIUTEPATypPa

1. Kocuukos, C. H. MaremaTudeckue MeTObl B 9KOHOMHUKE: yueOHOoe Tocodue s By30B / C.
H. KocaukoB. — 2-e u3n., ucrp. u gon. — Mocksa: UznatenscTBo FOpaiit, 2023. — 170 c.
— (Bwicmiee o6pazoBanme). — ISBN 978-5-534-04098-2. — TekcT: 3neKTpOHHBIN //
O6pazoBarenpHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514178 (mata
obpamienus: 21.03.2026).

2. ®ommu, I'. IL DKOHOMHUKO-MaTEMATHUYECKUE METOJIbl M MOJIEIM B KOMMEPUYECKOU
JEeSTEPHOCTH: yueOHUK s OakanaBpoB / I'. I1. ®domun. — 4-¢ u3n., nepepad. u mgom. —
Mocksa: WznarensctBo FOpaiit, 2021. — 462 c. — (bakanaBp. AkaieMHUECKHil Kypc). —
ISBN 978-5-9916-3021-4. — Texkcrt: anektpoHHbIi // OOpazoBatenbHas miargopma FOpaitt
[caiiT]. — URL: https://urait.ru/bcode/487904 (nara o6pamenus: 21.03.2026).

4.4. JjieKTpOHHbIE 00pa3oBaTe/IbHbIE PeCYpPChl

[IpoBenenue 3aHATHII W TEKylle W MPOMEXYTOYHON aTTECTallMd BO3MOXHO B
JUCTaHLIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM CHUCTEMbl AUCTAHIIMOHHOTO OOY4YEeHUS YHHUBEPCUTETA
(CAO-LMS) wna ocHoBe pa3paboraHHbix Kadeapoit «MaTemaTukay 3JIEKTPOHHOTO
obpazoBatenbHOro pecypca (OOP) mo Bcem pasnenam nporpaMmal.

HaszBanue 0P CcblIKka

JluneliHas anredpa https://online.mospolytech.ru/course/view.php?id=13104

[Mopsimox mpoBeaeHust pabOT B JUCTAaHIMOHHOM (POPMATE YCTAaHABIMBACTCS OTACIBEHBIMH
pacnopsuKEHHSMH [TPOPEKTOpa Mo y4eOHOH padoTe W/MIM LEHTPOM Y4eOHO-METOIMYECKON
paloThI.

Kaxnprit oOygarommiicsi oOecriedeH MHAWBUIYaJbHBIM HEOTPaHUYEHHBIM JOCTYIIOM K
ANEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM

HaszBanue DbC CcblIka

DneKTpoHHAas oubnmmoreka | https://online.mospolytech.ru/course/view.php?id=7621&se
Mockosckoro ITonmrexa: ction=1



https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://online.mospolytech.ru/course/view.php?id=7621&section=1

DNEeKTPOHHO-OMOINOTeUHAS
cucreMa «M3narenpcTBo JlaHby

https://e.lanbook.com

DNEeKTPOHHO-ONOINOTeUHAS
cuctema [IPR SMART

https://www.iprbookshop.ru

ObpazoBarenbHas 1ardopma
IOPAUT

https://urait.ru

4.5. JInneH3U0HHOE U CBOOOTHO pacinpocrpansieMoe nmporpaMmmMmHoO¢E odecrneuyeHue

HocTynHocTh
Pa3zpadotuuk I1O | (auuensuonHoe, | Cebliika Ha Enmnbiii peectp
Ne| HaumenoBanue | (mpaBoo0Jiaares ¢B000IHO POCCHIICKUX MPOrpaMM I
b) pacunpocrpansiem | 9BM u B/l (npu Hamm4um)
oe)
1 [Astra Linux | OOO «Pycoutex- |JluneH3noHHoe https://reestr.digital.gov.ru/ree
Common Edition [ Actpa» str/305783/?sphrase_id=9540
36
2 | Moit Oduc 00O «Hosgsle JInnensnonHoe https://reestr.digital.gov.ru/ree
o0JavHbIe str/301558/?sphrase_id=9433
TEXHOJIOT U 75
3 | Apache Apache Software | Csoboamo -
OpenOffice Foundation pacmpocTpaHseMoe

4.6. CoBpemeHnHbIe npodeccuoHATbHbIE 0a3bl JaHHBIX U HHPOPMALIMOHHbIE

CIIPaBOYHBIC CUCTEMBbI

Ilepeuens pecypcoB cetu UHTepHeT, 10CTYNHBIX /151 OCBOCHHS TMCIHHUIIJIMHbI:

m/

Ne HaumenoBanue Ccbuika Ha pecypc JocTynHocTh
HNudopmMannoHHO-CIPABOYHBIEC CHCTEMBbI
OCTYITHO B CETHU
https://stackoverflow.co A
StackOverflow P WurepHer 6e3

OrpaHUYEHUN

Mathway. Pemenue 3agau no
anredpe

https://ru.symbolab.com/

HocrtynHo B cetn
WutepHer 6e3

OrpaHUYEHUN

IIpogeccnonanbHblie 0a3b1 JAHHBIX

baza nanHBIX Hay4yHOU

ANEKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)

http://www.elibrary.ru

HocrynHo



https://e.lanbook.com/
https://www.iprbookshop.ru/
https://urait.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://ru.symbolab.com/
http://www.elibrary.ru/

WebofScienceCoreCollection — http://webofscience.com | doctymnHo
MoJIUTEeMaTH4ecKasi peepaTHBHO-
oubnuorpaduueckas u
HayKOMETpHUUIECKas
(bubnmomeTpuyeckas) 6aza qTaHHBIX

5. MaTepHaHBHO'TeXHI/I‘leCKOQ odecrneyeHue AUCIHHUIIIMHBI

MartepuanbHOo — TeXHUYEcKas 0aza oOeclieumBacT MPOBEACHHE BCEX BHJIOB 3aHSTHUH,
MpeaAyCMOTPCHHBIX y‘-Ie6HI)IM IJI1aHOM W COOTBETCTBYCT HCfICTBYIOHIHM CaHUTAapHbBIM U
IIPOTHUBOIIOXKXAPHBIM ITPpaBUJIaM 1 HOpMaM.

21.]'[5[ MPOBCACHUA HHTCPAKTUBHBIX IPAKTHICCKHUX 3aHSATUHI HCITOJIB3YIOTCA KOMIIBIOTCPHBIC
KJIaCChI C MyJIbTUMEIMA 000pyI0BaHUEM (IIPOCKTOP, IKpaH, MudpoBas A0CKa).

6. MeTroanyeckue peKoOMeHAAIUH

6.1. Meroanueckue peKOMeHAAL UM VIS NIPENoAaBaTeIs 10 OPraHu3auuu 00y4eHus

[Ipexnae Bcero, ciemyeT oOpaTuTh BHUMaHUE CTYACHTOB Ha TO, YTO MPAKTHUYECKH BEChH
M3y4aeMbIil UMH MaTepHall He TpeOyeT KaKoW-Tn00 CreruaibHO M (JIOTTOJTHUTEIILHOM ) TOATOTOBKU
W BIOJHE MOXET OBITh YCHENTHO W3YYeH, €CIU CTYIEHTHl OyIyT TMOCemaTh 3aHsITHS,
CBOEBPEMEHHO BBITIOJIHATH JIOMAIIIHKE 33JaHUS U M0JIb30BATHCS (MIPU HEOOXOIUMOCTH) CUCTEMOI
MJIAHOBBIX KOHCYJIBTAIIMI B TEUCHHUE KaXXI0TO cemecTpa. Bomeamme B kypc JInHeiHOM anreOpbl
paszfenbl SBISAIOTCSA KIACCUYECKUMHU, B TO K€ BPEMsI OHM MPAKTUYECKU OPUEHTUPOBAHBI, TaK KaK
MMEIOT IIUPOKOE paCHpOCTpaHEHUE I PEHICHUs NPUKIAJAHBIX 3KOHOMHMYECKHX 3ajmad. Mx
OCBOEHHE MOMOKET CTyJEeHTaM JIOTUYECKH BEPHO, apIyMEHTUPOBAHO U SICHO CTPOUTh YCTHYIO U
MMCbMEHHYIO pEeub, YCIENIHO MPUMEHSTh HAKOIUICHHbIE 3HaHWS B MpodeccroHalIbHOMN
JeSITeIbHOCTH.

Heobxomumo ¢ camoro Hayana 3aHATUH PEKOMEHAOBATh CTYJIEHTaM OCHOBHYIO U
JOTIOTHUTEBHYIO JIUTEPaTypy, AOCTyNE K OJIEKTPOHHBIM 00pa3oBaTElIbHBIM pecypcaM H
OMOIMOTEYHBIM CHCTEMaM, a B KOHIIE CeMecTpa JaTh CIIMCOK BOIPOCOB JUIsl MOATOTOBKH K
9K3aMEHYy.

Ha mnepBoM 3aHSATHM 1O JUCHUILUIMHE CIEAyeT 00s3aTelIbHO NPOUHPOPMHUPOBATH
CTYIEHTOB O BHJIe U opMe TPOMEKYTOUHOM aTTeCTAIlMK IO TUCITUILINHE, CPOKAX €€ IPOBEICHHUS,
YCIOBUSAX JIOMYCKAa K IMPOMEXYTOYHOW aTTECTallMd, MPUMEHSEMbIX BHAAX IPOMEKYTOYHOTO
KOHTPOJISL.

N3noxxeHne TeOpeTHUECKOro MaTepuaja J0JDKHO COMPOBOXKIATHCS HILTIOCTPATHUBHBIMU
pUMepaMu, TIIATEeILHO OTOOPaHHBIMU IpPErnoaBaTesieM TaK, YTOObI TEXHUYECKHE TPYAHOCTH U
BBIKJIQJIKM TPU DPELICHUH 33Jayd HE OTBJICKAIM OT TJIaBHOTO: OCMBICICHHS WU U CYTH
MpUMEHsEeMbIX MeTo0B. CneayeT Bcerja yKa3blBaTh INPUMEPBI MPAKTUUECKOTO MPUMEHEHMS
pPacCMOTPEHHBIX Ha 3aHATUAX YPaBHEHUN U POpPMYII.

[IpakTideckue 3aHATHS AOHKHBI OBITH OPraHU30BaHbI MPEMNoaBaTeNieM TaKuM 00pazom,
9TOOBl OCTaBAJIOCh BpeMs Ha TMEPUOJAMYECKOE BBIMOJIHEHHE CTYAECHTaMH HEOOIbIION
CaMOCTOSITENILHOM pabOThI B ayIUTOPUU IJIs1 IPOBEPKU YCBOEHUS M3JI0KEHHOTO MaTepuara.

[IpenogaBatenb, BeAYMIMI MPAKTUYECKHE 3aHATHSA, JOJDKEH COTJIACOBBIBATH y4EOHO-
TEMaTUYECKHH IJIaH 3aHATHI ¢ IEKTOPOM, UCTIONB30BaTh €AMHYIO CUCTEMY 0003HAUYEeHUH.

[IpenogaBatento cienyer JOOMBAaThCA CHCTEMATUYECKOW HEMPEephIBHOW  PabOTHI
CTYJCHTOB B T€UEHUE CEMECTPA, HEOOXOAUMO BBISBIISITh CHIBHBIX CTYJIEHTOB U MPUBIEKATh UX K
Hay4yHOU paboTe, K YYacTHIO B PA3HOTO POJa OJIMMITHATAX U KOHKYpCax.


http://webofscience.com/

CryzneHT [O0JDKEH OINyIaTh 3auHTEPECOBAHHOCTh IPENoJaBaTelisi B JIOCTHIKEHUU
KOHEYHOI'O pe3ysbTaTa: B IpUOOpETEHUH 00yUYaOIMMUCS IPOYHBIX 3HAHUI, YMEHUI U BJIQJICHUS
HAKOTJICHHOH MH(pOpMaIien A5 pelieHus 3a/1a4 B Ipo(peCcCHOHATBHOMN eI TeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

Bo3MoxHO TIpoBeneHHME 3aHSATHA W aTTeCTalMid B JAWCTAHIMOHHOM (opmare C
MIPUMEHEHUEM CHUCTEMBbI TUCTaHIMOHHOTO oOyuenus yHuBepcuteta (CJO-LMS) Ha ocHoOBe
pa3paboTaHHBIX Kadenpoit «MaTteMaTHKay IMEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cm.
n.4.4).
[lopsinok mpoBeneHus: pabOT B JUCTAHIIMOHHOM (opMare YCTaHABIMBAETCS OTICIbHBIMU
pacropsoKeHUSIMH  TIPOpeKTopa Mo y4eOHOM pabdoTe W/WMiM LEHTPOM Y4eOHO-METOTUYECKOM
paboTHI.

6.2. MeToauuecKkue YKazaHnus 1Jist 06yqaloumxca 110 OCBOCHHIO JUCHHUILJINHBI

Matpuusl 1 onpeaenurtesu. [Ipexae Bcero, CTyA€HT 10JKEH MOHATH, YTO MaTPULA — 3TO
TabauIa yucen (MmpuyeM 3Ta TabIMLa MOKET UMETh OJMHAKOBOE YUCIIO CTPOK M CTOJIONOB, a
MOJKET OBITh U IPSIMOYT'OJIBHOM ), @ ONIPEJIEIUTENb- 3TO YUCIIO, 3alIUChIBAEMOE B BU/I€ KBAIPaTHOM
TaOJIMLIBI, TO €CTh OMPEACTUTENN CYIIECTBYIOT TOJIBKO Y KBaJPaTHBIX MaTPHLL.

Crnenyet 06paTuTh 0c000€ BHUMaHUE Ha ONEPAII0 YMHOKEHHUS MPSIMOYTOJIbHBIX MaTPHUI]
U TIOHATh, KAKMM TIOJy4aeTcs MOPAJ0K MaTpUllbl — pousBeneHusi. OcoOEHHOCTh MaTpUIl TaKkKe

COCTOMT B TOM, 4TO TpPOM3BEIEHHME MATPHIl He TepecTaHoBouHO, To ecth AB # BA Cnenyer
00s13aTeNIbHO yOeIUTHCS B 3TOM, PELIMB COOTBETCTBYIOIIUE 3a/1a4H.

BaxxubpiMm siBsieTcst moHATHE 00paTHON MaTpuibl. Hano 3HaTh ycioBue CylniecTBOBaHUS
0oOpaTHON MaTpULbl U AITOPUTM ee nocTpoeHus. [locie ee BeIUMCIEHUS 11eIecO000pa3HO enaTh

POBEPKY TPABIIGHOCTH PELIEHNMs, BHIONHMB orepammio ymuoxenus 4 A=E (nomkua
MOJTyYUTHCSl SIMHUYHAS MATPHIIA)

[Tpu u3ydeHun onpenenuTesel HaJ0 YeTKO YCBOUTH MOHITHS MUHOPA, aareOpandecKoro
JOTIOJTHEHHSI, 3HATh MHOTOYHWCIICHHBIC CBOWCTBA ompeaenutens. I OCBOSHHS TEXHHKH
BBIUMCIICHUST OTpEACTHUTENCH 1eecoo0pa3Ho, BBHIOPAB MPOU3BOJIBHBIA ONpPEIACTUTEIh BHIIIC
TPETHEro MOPSIKA, PACKPBITH €T0 Pa3IMYHBIMU CIIOCOOAMU, IPUMEHSIS PA3JIOKEHHUE U IO CTPOKAM
1 1o croomam. OOpaTuTe BHUMaHWe, KaKue CTPOKH (CTOJIOIBI) TPEAIOYTHTEIbHEE BEIOUPATD JIJIs
PaCKpBITUSL  ONPENCITUTENs, YTOOBI YIPOCTUTh €ro BbraucieHue. OcoOeHHO A(PPEKTHBHO
BBIUMCIICHUE OTPENEIUTEINS C MIOMOIIBIO AIIEMEHTAPHBIX MPEeoOpa30BaHUM, MPUBOIAIINX €ro K
TPEYroJIbHOMY BHIY.

[Ipyn w3ydyeHUM peIICHHW CHCTeM JIMHeHHBIX ajaredpamyeckux ypaBHeHuii (CJIAY)
o0OparuTe BHUMAaHUE, TPEXK]IE BCErO, HAa TIOHSATHE PEIICHUSI CUCTEMbI M YCIIOBHUS CYIIECTBOBAaHUS
pelIeHU B 3aBUCHMOCTH OT COOTHOIICHHS MEXKIYy PaHrOM MAaTPHIIbI, PAHTOM PACIIUPEHHOU
MaTPHUIBI CUCTEMbl M YHCIIOM HEHM3BECTHBIX M ypaBHEHHH. OOpaTuTe BHUMaHUE Ha YCIOBUS
npumMeHeHus popmyn Kpamepa u Mmetoa oOpaTHO# MaTpuiibl. BHEMaTensHO pa3oepuTe npruMephbl
peleHus] MPOU3BOJILHBIX CHUCTEM JIMHEHHBIX alreOpandeckux ypaBHEHHH MetojnoM [aycca
(BBeeHHE 0a3MCHBIX U CBOOOIHBIX TIEPEMEHHBIX ).

Nzyuenue paznena JIiuneiiHoe nporpaMMHupoBaHue TPeOYeT 3HaHUHN U YMEHUH peleHus
3a]1a4 U3 MPeAbIAYIINX OCBOSHHBIX pa3enoB. Heo6xoauMo oOpaTuTh BHUMaHHE Ha B3aMMOCBS3h
MEX Iy MaTpHUIIaMH, ACWCTBUSIMHU HaJl HUIMH U CUCTEMaMU JTUHEHHBIX alreOpandeckuX ypaBHEHHIA
B pellieHur HOBoro Tuna 3aaad. [Ipu pemenuu 3amau ¢ npumenennem Microsoft Excel cnenyer
0ocoboe BHHMaHHE OOpaTHTh Ha OCBOCHHE COOTBETCTBYIOIIMX BCIIOMOTATENBHBIX MPOLEAYp —
yCTaHOBKA, MPABIJILHOE 3aMI0JTHEHHUE MTapaMeTPOB, YKa3aHUE CCBIJIOK Ha sTYEHKU U T.1I.

JUisl yCIIEIIHOTO OCBOEHUSI PerpecCHOHHOI0 aHaJIM3a HEO0OXOJWMO YETKOE OCBOCHHE
MPENbIAYIINX Pa3JIENoB, OCOOCHHO CHCTEM JIMHEHHBIX anreOpanyecKux ypaBHeHMM. Taxxke
HE0OX0MMO pa3o0paTbcs B TEPMHHAX, YETKO MPEACTaBIATH IMOCIEAOBATEIHHOCTh HSTAIoOB
aHanu3a. BaxxHo 00paTUTh BHUMaHKE HAa UHTEPIIPETAIIMIO PE3YAbTATOB PEIICHUS 3a1a4.



OTMeTHM B 3aKJIIOUEHUE, YTO YCHEIIHOE W3Y4YEeHUE TUCLUIUINHBI «JIuHelHas anrebpay,
HpI/IO6peTCHI/Ie HCO6XOIII/IMBIX KOMHGTGHHI/Iﬁ, YMGHI/Iﬁ 1 HABBIKOB BJIAZICHUA MATEMATUYCCKUM
anmapaTtoM TpeOyeT OT CTYJACHTOB OOJIBIION CAaMOCTOSITENEHOM padoThl. OOpaTHTE BHUMAHHE, YTO
KOJIMYECTBO YaCOB, OTBOJMMBIX Ha CaMOCTOSATENIBHYIO pabOTy B COOTBETCTBUH C Y4E€OHBIM
IIJIaHOM, 6OJIBIHC qurcia 4aCoB, OTBOAUMBIX Ha BCC BUJbI ayAUTOPHBIX 3aHATHH.

7. ®OoHJ OLIEHOYHBIX CPEACTB

7.1.MeToAbI KOHTPOJISI U OLIEHUBAHUS Pe3y/IbTATOB 00y4eHus!

JlJ1 KOHTpPOJIsl yCIEBAEMOCTH U Ka4€CTBA OCBOCHMS JUCIIUILIMHBI HACTOSIEH
MIPOrpaMMOl IPEYCMOTPEHBI CIEAYIOIINE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOCTH (TEKYLIUI KOHTPOJIb);
- MPOMEXYTOYHAsI aTTeCTalMs (9K3aMeH).

7.2. lllkana v KPpUTEPUH OLlEHMBAHUSA Pe3yJILTATOB 00yUeHUsI
®opmMa NPOMEKYTOUHOM aTTecTaAllUM: IK3aMeH

[Ipomexxyrounast arrectanus oOydaomuxcs B (opMe »dK3aMeHa MPOBOAMTCS TIO
pe3ysbTaTaM BBINOJHEHHs BCEX BUIOB yu4eOHOU pabOThl, MPEILyCMOTPEHHBIX YUYEOHBIM IIIAHOM
110 HaHHOI\/’I JUCHUITIINHE, HpI/I 3TOM y’—II/ITI)IBaIOTCSI pe3y.]'H)TaTBI TGKYI_HGFO KOHTpOJ’ISI yCHeBaeMOCTI/I
B TeueHue ceMectpa. O1ieHKa CTeTeHH TOCTHKEHUS 00YJIaroNUMUCS TUNIAHUPYEMBIX Pe3yIbTaTOB
O0Oy4eHHS O JUCIUIUTMHE TPOBOJUTCS IPENOoJaaBaTesieM, BEAYIIUM 3aHATHS IO JUCITUTUIMHE
METOJIOM JKCHepTHOM oleHku. [lo uToramMm mnpoOMEKYyTOYHOW aTTECTAlMUM MO JUCIUIUIMHE
BBLICTABJISETCS OIICHKAa «OTJIIMYHOY, «XOPOIIIOY, «YIOBJIETBOPHUTEIILHOY HJIH
«HEYIOBJICTBOPUTEILHOY.

IIIkaga oneHUBAHUSA Onucanue

BoinonHensl Bce o0s3aTenbHble YCIOBUS MOATOTOBKU CTYIEHTA K
IPOMEXYTOUHOM aTTecTalluu, MPeayCMOTPEHHbIE MpPOrpamMMon
muctuIuiniabl. CTyZEeHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHM, HAaBBIKOB II0Ka3aTessM, IPUBEJICHHBIM B TaOIuLax,
OtinnyHO OTepUpyeT NMPUOOPETEHHBIMH 3HAHUSIMU, YMEHUSIMHU, HAaBBIKAMU,
NPUMEHSIET UX B CUTYalUsX MOBBIIICHHON CioHOCTH. [Ipu 3TOM
MOTYT OBITh JTOMYIIEHbl HE3HAUUTENbHbIE OIMMOKU, HETOYHOCTH,
3aTpyJHEHHUS] TpH TepeHOoce 3HAaHMH W yMEHUW Ha HOBBHIE,
HECTaHJIapPTHHIE 33a4H.

BrimosiHeHsl Bce 00s13aTEIbHEIE yCiaoBus NMOATOTOBKU CTYACHTA K
HpOMe)I(YTO‘{HOﬁ arrecraiuu, IMpEeaAYCMOTPCHHBIC HpOFpaMMOﬁ
JAUCIUITIIIMHBI. CTyI[eHT ACMOHCTPUPYET COOTBETCTBUC 3HaHI/II71,
YMCHHﬁ, HaBBIKOB IIOKAa3aTCJIdM, MNPHUBCACHHLBIM B Ta6n1/1uax,

Xoporo
onepupyeT MPUOOPETEHHBIMHU 3HAHUSMHU, YMCHHUSIMH, HaBbIKaMu. B
TO OKE€ BpeMs TIpH OTBETE JIOMYCKAeT HECYIIECCTBEHHbIE
HOTPEITHOCTH, 3a/laul pelIaeT ¢ HeA0YeTaMH, He BIUSIOIUMH Ha
001Ul X011 pereHusl.
BrinosHeHBI Bce 00s13aTebHBIC YCIOBUS TOATOTOBKU CTYIEHTA K
Y IOBIIETBOPUTEILHO

HpOMC)KYTOFIHOI‘/’I arreCraiuuu, IMpeaAyCMOTPCHHBIC nporpaMMoﬁ




muctuIuinHbl.  CTyZIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMCHHI, HAaBBIKOB IIOKa3aTejsM, IPUBEACHHBIM B TaOIHUIAX,
OTICpUPYET MPUOOPETCHHBIMH 3HAHHUSMH, YMEHUSMH, HABBIKAMH.
Ho moxaspiBaeT HeriiyOokue 3HAHUS, MPH OTBETE HE JOMYyCKaeT
rpyObIX OMIMOOK WIIM MPOTUBOPEUHH, OJTHAKO B (DOPMYIMPOBAHHUH
OTBETa OTCYTCTBYET JIOJDKHAs CBSI3b MEXKAY aHAIHA30M,
apryMeHTalied © BBIBOJAMH, B PCIOICHUU 33Ja4 MOTYT
coJepkarbes TpyOble omuOKu. [l TOMydeHHs NPaBHILHOTO
OTBETa TPEOYIOTCSI YTOUHSIOIIUE BOIIPOCHI.

He BbinmosiHeHB! 00s3aTeNbHbIE YCIOBUS MOATOTOBKHU CTYJEHTAa K
IIPOMEKYTOUYHOM aTTEeCTAllMM, MPEIyCMOTPEHHBIE IPOrpaMMOM

qucuumuinebl,  WJIM cTymeHT  AEeMOHCTpUPYET  HEMOJHOE
COOTBETCTBME 3HAHUW, YMEHUHN, HABBIKOB TPHUBEIACHHBIM B
HeynosnerBopurensHo
TabnuIax, JOMYCKAIOTCS 3HAYUTENIbHBIC OIIMOKH, MPOSBISETCS
OTCYTCTBHE 3HAaHMW, YMEHHUH, HABBIKOB IO Py IOKa3aTeseH,
CTY/ICHT  WCIIBITHIBACT  3HAYMTENIbHBIE  3aTPyJHEHUs  TpH
OTIEPUPOBAHUM 3HAHUSIMU U YMECHUSIMU.
7.3. OueHo4HbIe CpeaCTBA
HaumeHoBaHue IIpencraBiienne
Ne Kparkas xapakTepucTHKA OLEHOYHOT 0
OII€HOYHOI0 OIIEHOYHOI 0
n/n cpeacrsa
cpeacTBa cpeacra B ®OC
1 KonTposbHas CpencTBo MpoOBEPKH YMEHHI TPUMEHSITh KonTposibHabie
(camocTOsITeNIbHAS | MOJydYE€HHbIE 3HAHMS JIJIS1 PEIICHHMS 3a71a4 3amanus (mpuMmep)
) pa6ora (KP) ONPEJICTICHHOTO THUIIA TI0 TEME HJI pPa3Jeny
2 PacueTtHo- CpencTBo MpOBEPKHU YMEHHI TPUMEHSITh KowmmnekT 3amannii
rpaduueckas MOJIy4YeHHbIEC 3HAHUS T10 3apaHee JUTSL BBITIOJTHEHUS
pabota (PT'P) OIPEICIICHHON METOIMKE JJIs pEeIICHUS pacyeTHo-

3a/1a4 WM 33JlaHUi TI0 MOJTYJTIO WITH
NHUCLHHUILIMHE B IEJIOM.

rpadguveckoit paboThI

VYceTHblii onpoc

3 cobecengoBanue,
(YO)

CpencTBo KOHTPOJIS, OpraHU30BaHHOE KaK
crienManbHas Oecea 1meaaroruyeckoro
paboTHHUKA C 00yJarOIKUMCS Ha TEMBI,
CBSI3aHHBIC C U3Y4aeMOU JUCIUIUIMHON, 1
paccuyuTaHHOE Ha BBIICHEHHE 00beMa
3HaHUH, 00yYarOIIErocs Mo
OTIpEJICIICHHOMY pa3zeiy, TeMe, mpooieme
U T.I.

Bomnpocs! o
TeMaM/paszfenam
JUCLUTIIIMHBI

7.4. Texymuii KOHTPOJIb

OLIeHOLIHLIC CpeACTBa TCKYHICIO KOHTPOJIA YCIICBACMOCTH BKIIHOYAKOT KOHTPOJIBHBIC
BOIIPOCHI U 3alaHUA IAJId KOHTPOJII OCBOCHUA O6y‘{aIOH_[I/IMI/IC$I pa3aciioB JUCHUIIIIMHBI, IIPHUEM

PI'P.

Coaepixkanue pacueTHO-Tpadgu4ecKkoil padoThl.

PacuerHo-rpajguueckas padora Nel




Martpuupl U onpenenuTend. 3agaun ¢ SJKOHOMHUYECKUM cojaepxkanueM. [Ipumenenne Microsoft
Excel B pemienun 3a1au.

PacuerHo-rpajguyeckas padora Ne2

Pemenne cucrem nMHEHHBIX anreOpandecKkux ypaBHeHWH Mertomamu [aycca, Kpamepa u
oOpaTHO MaTpHIbl. 3a/1auu ¢ SKOHOMHUYECKUM coxaepkanueM. Ilpumenenne Microsoft Excel B
peLIeHNH 3aau.

PacuerHo-rpajduueckas pad6ora Ne3

Pemienne 3amad  IMHEHHOTO TNPOrPaMMHUpPOBAHUS TpapUUECKMM METOJOM. 3ajadd ¢
SKOHOMMUECKUM cosiepkanueM. [Ipumenenue Microsoft Excel B pemenuu 3aaau.
PacuerHo-rpaduueckas pa6ora Ne4

Pacuer 3amau meTooMm nuHeiHOM perpeccun B Microsoft Excel.

KomnekT 3aganuid
JJIS1 BBINIOJIHEHUs pacdeTHO-rpagpuyeckux pador (PI'P)
M0 JUCHUIUINHE «/IuHeliHas anredpay»

Pacuerno-rpaduueckas padora Nel
1. BeluucanTnb:
1. matpuny 2A — 3B;
2. nmpousBeaeHue matpuil AB u BA. BeIsICHUTS, SBISIOTCS W JaHHBIC MATPHUIIBI
MepEeCTaHOBOYHBIMU;
3. ompeAenuTenh MaTPHUIHI A;
4. matpuiry, oOpaTHyto B. BeIMogHUTE TPOBEPKY.

Il. BoimoJiHUTH yKa3aHHbIE Bbllle BbiuucaeHuss B Microsoft Excel.



0 o
-re =D -
— wiooen — o T
I o - = =1 !
| .|_. Ve o B | =+ | .|_. - - —
=+ =t Lo I T [ | ™
I mot o o O I /321\023244
R R
q I e A n_h_u_ I —_—
5 Il . Il
- ‘ S ._ . e
[ . _ ™ . .
wooen S T e B o B e T
4__. | | oo o=t ) [ T T
en oo R
I I I _ T s = D
[T o R e s T o T ] | L B |
— "y —

R I Y - AT R T R e Bt B o S A T B B Ve o |
. . . I - P B -
Il Il Il Il I Il Il
R e = = = = R

] [ | =t
™ =t R 2 — — —
i i — — i i —
T T e
o,
— = e A —
AEEE _ v e T s =
e = =N
— L
T JH oo K= T B RN I BT
s B ) | e O e
R —— [ e T M N
—— I m o I
I &) . iy _uD
B A, .
B - .\L|r./...|_ L o -.]-l.lllll.-._

. : » ol ot A Aw o = —_——
Y o I S R Y | 1 | — LF . T —
v o= O —_ e L I

=
o " or I v =t = = e
e oenoen | 4 (T B _ e
[ | oy
e T TR v- S = T AR R K (= = TP
Il Il Il I I Il I
= e s = = = =
— o
— o y - (=3} — —
— — — — — — —



1.15 -2 3 4 (3 3 1 1.16 1 7 3 6 2
A=| 3 -1 —4|.B=|0 6 2 A=—494}_B=195
-1 2 2 1\1 2 0 3 2 4 2
1.17 26 1 [4 -3 2 1.18 6 9 4 (1 1
4=|1 3 2|,B=|-4 0 5 4=/-1 -1 1|.B=|3 4 3
011 |3 2 -3 0 1 7 0 5 2
1.19 1 0 3 (3 5 4) 1.20 5 1 =2 355
A=|3 1 7|.B=|-3 0 1 A=13—1}_B=T12
21 8 L5 = 8 4 -1 1 6 0
1.21 2 2 5) 1 -1 1 1.22 g8 5 -1 4 -7 -6
A=|3 3 6|.B=|2 3 3 A=|1 5 3|.B=|3 2 -l
4 3 4 1 =2 -1 11 0 0 1 2
1.23 (1 1 -1) (1 0 -4 1.24 5 8§ —4 1 5 5
A={2 -4 1|.B=[2 5 -3 A=|7 0 -5|.B=|1 2 1
L4 -3 1 L4 -3 2 41 0 [3 -1 =3
1.25 (2 2 3 4 2 -1 1.26 4 2 3 1 2 -3
A=;1—10.B=[53—2 A=|1 1 0|.B=|3 2 -4
-1 2 1 32 -1 3 22 2 -1 0
1.27 21 1 (2 2 7 1.28 2 3 4 (6 -3 4
A=|4 6 5|.B=/-3 -2 5 A=|1 2 3|.B=/4 4 =3
354 ;\4 3 -1 1 36 ;\1 —4 4
1.29 1 0 1 (3 4 4 1.30 3 3 2 (2 3 2
A=|0 1 2|.B=|-2 4 3 A=|4 3 2|.B=/2 4 1
12 4 L4 55 2 21 Ls 2 6

II1. Perunts 32124y, BbIOpaB B KayecTBe N CBOM NOPSAAKOBBINA HOMep B TalJuie.

JlaHHBIE O MPOU3BOJICTBE OJICKAbI 6 BUIOB (IIAThs, TYHUKH, OPIOKH, FOOKH, >KUIIETHI,
Omy3bl) Ha 4eTbIpex mBerlHbIX Gadpukax 3a 2006, 2007 u 2008 r.r. mpUBEACHbBI B BUJE MaTPHII
A2006, A2007 1 Azo0s. HaiiTu: a) 00beMbl MPOIYKIMH, BBIMTYIIEHHOW 3a TpuU roja; 6) mpupoct
o6wemoB mpouzBozacTBa B 2008 rogy mo cpaBHeHuto ¢ 2007 rogoM Mo BUAAM MPOIYKIHH H
(dbepMepcKkuM X034iCTBaM; B) MaTpPHUIly CPEIHETOJ0BOTO MPOU3BOJACTBA MPOAYyKTOB. COCTaBUTH
IJIaH MPOU3BOjCTBA mpoaykiuu Ha 2009 rojn, ecnu MiIaHUpPYeTCs BBIMYCKaTh MPOIYKIUU Ha
(0,22N+0,55) % OGousbie, yem B 2008 romy. ITOSCHUTH SKOHOMHYECKHH CMBICI DJIEMEHTOB
MOJIy4E€HHBIX MaTPHIL.
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A>p08 =

2IN +1789
35N + 1364
I8N +1700

\ 86N + 1480

2IN+1709
2SN +1245
19N +1789
96N + 1452

29N + 1719
24N + 3245
34N +1789

| 86N +3452

96N + 2901
65N + 3135
42N + 2348
32N+ 2570

96N +3910
63N +5135
42N +1347
32N +3572

S6N +4830
74N +4135
43N +1347
35N +2257

16N +4767
94N + 5632
74N +4756
90N + 4663

26N +2766
92N +3632
TON +4754
9IN + 3663

27N+ 2897
82N +6327
78N +7542
92N + 3663

IV. OTBeTnTH HA BONPOCHI 1 000CHOBATH:
1. B kakom mecte Matpuibl A = (@;;) PacrosioKeH JIEMEHT ds, ?

2. MoeT 11 MaTpuIia COCTOSTh U3 OJHOTO cTOI01a?

38N + 2890
46N + 1300
SIN + 3400
64N +4300

39N +1890
56 N+1112
41N + 6400
67N +4100

43N + 1891
SN +1000
43N + 6004
68N +4145

45N + 2398
32N +4310
3N+ 2187
23N +7643

45N + 2698
52N+4670
54N +3870
23N +6431

JIN + 2698
33N +4670
52N +6870
2ON +6431

20N + 3200
55N + 3256
34N + 2178
45N +4290

25N +3200)
65N + 3256
44N+ 2178
35N +4290

27N +3200)
66N +1257
45N + 2000
S6N +2156

3. Moryrt i1 ObITh paBHBIMH KBaJPAaTHBIC MATPHIII, OJIHA U3 KOTOPBIX TPETHETO, & BTOPAs
YeTBEPTOro nopsiaka?
4. Mo>XHO JI1 HATH CyMMY ABYX MaTpHIl, OJHA U3 KOTOPBIX pazMepa 3x4, a
BTOpas — 4x37?
5. CymiecTByeT JId MPOU3BEACHUE MATPUIL A3y 4 * Baxs? Asxs - Baxa?

6. Eciiu Mmatpunbl A 1 B MOXXHO yMHOXUTb, CJIEAYET JIU U3 ATOTO, YTO UX
MOXHO CIIOXKHUTh? A 00paTtHO?
7. MO>KHO 11 HAlTH MTPOU3BEICHUE ABYX MAaTPHI] OJJHA U3 KOTOPHIX KBajpaTHasl, a Apyras — HeT?
8. Ecim A+ B u B + A cyliecTBYIOT, TO MOYKHO JIM YTBEPKAAaTh, YTO 3TO MATPHUIIbI OJJHOTO

pa3mepa?

9. MoxeT J1 TpOu3BEICHUE IBYX HEHYJICBBIX MAaTPHUIL OBITh HYJICBOW MaTpUIICH?

10. Moryr 11 coBnanats Marpuis A u AT?
11. Yem otnuuaercss MUHOP Ms, OT anreOpandeckoro AOMOTHEHUS Ag, ?
12. YeMy paBeH ONpeenuTellb TPEYroJIbHOW MaTPULbI?

PacyerHo-rpadpuueckas padora Ne2

|. Haligute perienue cucTeMbl IMHEHHBIX YpaBHeHH MeTo10M Kpamepa u metooM oOpaTHOit

MaTpHUIBbI.



Ne 3amaua Ne Jamada
1. 2xy + x5 +3x5; =0, 2. (3x, + x5 + 2x3 =6,
{31’1 + 3x; + 10x; = —4, 19x; + 4x, + 9x; = 22,
31’1—2.1',2—3.1?3 =19, L"-l'.Tl—EXQ—?.Tg = —b.
3. 4X1+X3+3X3=5, 4. "31’1 +.Tz +11*X3:2,
8x; + 3x2 + 10x3 = 11, 16x; + 3x; + 13x; = 3,
'?Jx;l — 2.'1',2 — '].U.Tg =7. L—Exl — 21’2 — 9.’1’3 = 0.
5. 2xy + x5 —3x; =2, 6. 3x; +x; —4x; =6,
{?xl + 4x; —11x; = —8, 16x; + 3x; — 11x; = 14,
—411—31'2+BXE=?. LX1+2I2+51'3 = —7.
7. 4x; +x7 —4x3 =10, 8. 2xy +x; —3x; =5,
15x; + 4x, — 15x5 = 0, 12xy + 3x, — 8xy = 10,
—8x; —3x; +9x3; = 1. —X; — 3x; + 8x3 = —9.
9. 3.’1:.'1 + X2 + 31’3 = —32, 10. 2.’1’1 + X3 —41'3 = —3,
11x; +4x; +13x3 = -9, 14x; + 3x; — 11x; = -8,
—2x; —2x; —9x3 = 7. 3x; —3x, +8x; = 5.
11. 31’1+Ig—31'3 = 6, 12 4X1 +XQ—4.'{'3 =0,
[Hxl +4x;, —11x; =22, 111x; 4+ 3x; — 11x3; =0,
—4x; — 2x, + bxy = 9. —9x; —3x + 10x;3 = 1.
13. 3x; +x3 —3x3 = -5, 14. 2x1 + x2 + 4x3 = =7,
IBxl + 4x; — 11x; = —18, 5x1 +3x; +13x; = —23,
—x; — 2x; + 5x3 = 8. —4x; — 3x, — 13x; = 23.
15. 3x; + x5, —3x; =5, 16. 4xy +x2 —3x3 = —11,
[lﬂxl + 4x, — 11x3; =16, 18x3 + 3x3 — 8x3 = —24,
—Xq —EXE_-I-‘:l'xg = . —?.Tl—EXQ +8.Tg = 22.
17. 2x1 + x93 — 4x3 = -9, 18. dxy + x93 —3x3 = —6,
I?xl + 4x, — 15x; = —33, 18x; + 3x; — 8x3 = —11,
—X; — 2% + 6x3 = 10. 5x3 —3x; + 5x3 = —12.
19. 3.’1',1 + X3 + 41’3 = 3, 20. 2.’1',1 + X5 —4_'1'3 = —4,
Il'lxl + 4x; +17x3; = 14, 1 11x; + 4x> + 17x3 = 20,
—3_'1'1 — 2.'1',2 — '].U.Tg = —11. —3.'1:.'1 — 21’2 — 'lﬂ.Tg = —0,
21. 3x; + x3 —4x3; = =5, 22 4xy + x; — 3x, = 10,
11x; + 4x, — 15x, = —19, 110x; + 3x, — 8x, = 26,
—b6x; — 3%, + 10x, = 14, —9x; — 3x; + 8x3 = —25.
23 2x;1 +x3 —3x3 = 4, 24 4x; + x5 — 3x3 =9,
6x; +4x; — 11x; = 14, 11xy 4+ 3x; — 8x3; = 25,
0x; —2x;, + 2x; = L —10x; — 3x; + 8x; = —23.

Il. Pemuth cUCTEMBbI IMHEHHBIX ypaBHEHHH MeTo10M Kpamepa u MeTo10M 00paTHON MaTpPHUIIbI
¢ nomo1k Microsoft Excel.

I11. HaiinuTe pemenue cucteMbl TMHEHHBIX ypaBHEHHH MeTo10M ["aycca.



NNe 3agada Ne Jamaua
1 2x; + 3%, + x5 +3x, =9, 2 3x; + 2x;, + x5 +4x, =2,
3x; + 10x; + 3x3 4+ 2x, = 18, 5x; + 7xy + 3x3 + 2x4 = 13,
3x; —8x; — 2x3 4+ 3xy, = —4, —8x; — 3x3 +4x, = —15,
—x; — 2bx; — 7x3 + 2x4 = —31. —7x; —20x; — 8x3 + 4x, = —39.
3 2x1 +2x3 + 33 + 3x4 = 6, 4 3x; +3x +x3; — 2xy =7,
6x; +9x; +4x; +x, = 12, 10x; + 13x; + 4x; — 3x, = 22,
31'1 - ?1'2 — 21'3 + 3.’1',4, =1, —le — 12.’1',2 - 31’3 — 2.’X.'4 = —0,
—7xy — 23X, —9xq + 4x, = —17. —19x; — 35x, — 10x5 4+ 2x, = —46.
5 3xy +4x +x3 —xy = —1, 6 dx; +2x +x3 =1,
4x; + 9x, + 2x3 — 2x4 = 5, 5x; + 5x; + 2x3 — x4 = -3,
—x; — 10x; — 2x3 — 3x4 = 4, —2x1 —9x; — 3x3 + 2x4 = 12,
—6x; — 24x; — bx; = 13. —8x; — 17x; — 6x3 + 4x4 = 19.
7 4x; +4x; + x5+ 2x, = -1, 8 3x; + 4x; + x5 + 4x, = —6,
6x; +9x; + 2x3 + 3x, = —4, 4x; +9x; + 2x53 + 2x, = -9,
—3x; — 10x;, — 2x5 + 2x, = 3, —2xy — 15x; — 3x3; +4x, = 12,
—11xy — 24x, — bxy — 2x4 = 10. —7x1 — 29x; — 6x3 + 4xy = 24,
) 4x; +3x5, + x5+ 3x, = 3, 10 2x1 +5x; +x3 +3x4, =1,
5x1 + 7x3 + 2x3 + x4 = 5, 2x; + 11x; 4 2x3 — 2x4 = 13,
—x; —8x; —2x3 + 3x54 = —6, —x7 — 17%7 — 3x3 + 3x4, = 22,
—7x; —19x, — 5x5 4+ 4x, = —13. —3x; —34x; —6x3 + 10xy, = —47.
11 5x%; +2x5 + x5 + 2x, = -2, 12 3x; +5x; + x5+ 3x, = -2,
Txy + 5% + 2x3 + 2x4 = 2, 2x1 + 11x5 + 2x3 + 2x4 = 5,
—31'1 — 6.’1’,2 — 2.%'3 + 2.%'4 =1, —1?1’2 — 3.%'3 + 31'4 = —17,
—12x; — 14x, — 5x; = 3. —Xx; — 34x; — 6x3 + 2xy = —29.
13 | (5x; + 3x, + x3 — 3x, = —10, 14 (4x; + 5x5 4+ x5 + 2x, = —10,
) Txy +7x5 + 2x5 — 2x, = —14, ) 6x; + 11x; + 2x; —x, = —14,
—3x; —8x; — 2x3 — 3x, = 6, —5x; — 18x; — 3x3 + 2x4 = 18,
\—12x; — 19x; — 5x3 — 2x4 = 24. \—13x; — 35x, — 6x; + 6x, = 36.
15| (5x; +4x +x; —2x; =—12, 16 (5x; + 5x; + x3 + 3xy, = —14,
) 8x; +9x; + 2x; — 2x, = 21, ) 8x; + 11x; + 2x3; + 2x, = —23,
—5x; — 10x; — 2x3 + 3x4 = 20, —8x; — 18x, — 3x3 + 3x, = 26,
\—16x; — 24x, — 5x, + 5x, = 50. \—19x; — 35x; — 6x3 + 2x; = 58.
17 2xy +3x5 + x5 +4x, = 12, 18 (3x; + 2x; + x5 + 3x, = 11,
2x1 +7x; 4+ 2x3 4+ 3x4 = 16, 4xy + 5x; + 2x3 + 2x4, = 18,
—x; — 11x; — 3x3 + 4x, = —12, ) —2x; — 9x; — 3x3 + 3x4 = —20,
—3.%'1 — 221’2 — 45.%'3 + 2.’1’,4 = —32. \—7x; —17x; —b6x3 + 2x, = —45.
19 2%y +4x: a3 — x40 =17, 20 (dxy + 2x; + x3 — 2x4 = 3,
2x1 +9x; + 2x3 — 2x4 = 13, 5xy + 5x; + 2x5 — 2x, = 8§,
5x; — 12x5 — 2x3 + 3%, = —8, ) —2x; —9x; — 3x3 + 3xs = —8,
3x; — 26x; — 5x3 4+ 6x4 = —27. \—8x; — 17x; — 6x3 4+ 5xy = —21.
21 4x; +4x;, +x3 +3x, =0, 22 3x; +4x; + x5 + 2x, = -2,
6x; +9x; +2x; + x4 =0, 3xy +9x; + 2x; + 2x, = —11,
—3x; — 10x; — 2x5 + 2x, = —4, —2x; — 14x, — 3x; — 3x, = 20,
—11x; — 24x; — 5x3 + 3xy = —4. —bx; — 28x; — 6x3 — bxy = 40.
23 4x; +3x; + x5 — 2x, = 3, 24 bxy +4x, +x3 —xy =132,

6x; +7x5 +2x3 —3x4 = 6,

—9x; — 20X, — 5x3 + 7xy = —12.

B8xy + 9x; + 2x3 — 2x, = 23,
—8x; — 15x; — 3x3 + 3%, = —32,
—19x; — 29%, — 6x3 + 6x4 = —66.




IV. Pemuts 3a1auy a100bIM YIO0OHBIM CIIOCOOOM.

depMep BIIOXKUII B IPOILIOM Iojly B 3€pHOBOJICTBO, KHBOTHOBOJCTBO M OBOIIEBOJCTBO BCETO
0,9-N+0,5 mummmona aeHexxHbIX eauHul] u noaydun 0,069-N+0,043 MuUUIHMOHA JEHEKHBIX
eauHUL npuObUIK. B TekyieM roty oH coOupaercs yBeIUYUTh BJIOKEHHSI B d)KUBOTHOBOJICTBO B 3
pasza, B OBOILEBOJCTBO B 2 pa3a, a BJIIO)KEHUsSI B 36pPHOBOJICTBO OCTaBUTh Ha MPEXHEM ypoBHE. Ha
Bce 910 (hepmep Boiaensier 1,7-N+1,1 musumona nenexHsIx equanil. Kakyro npuObubs codupaercst
MOJIyYHTh (pepMep B TEKYILEM O[Ty, €CIIH 3€PHOBOICTBO MPUHOCUT 5% NMpUOBLIN HA BIOKEHHBIC

CpelcTBa, OBOMIEBOACTBO 8% U KUBOTHOBOACTBO 11%7?

Jlnst kaxoro Bapuanta N HOMep, YKa3aHHBIN B TabIuIe.

PacuerHo-rpadguyeckas padora Ne3
|. Pemute 3aauy JIMHEHHOTO MPOTPaMMHUPOBAHUS C IBYMs IEPEMEHHBIMU I'pahuIeCKUM

MCT(_))IOM _ _ . _ _
1.Z =3x; —2x, = mun, | 2.Z = bx; —4x, = max, | 3.Z = —5x, + 2x, = min,
3x1 + x2 = 4, 9x; + 5x, = 12, 10x; + 7x, = 26,
{Exl + 7x; = 47, {xl + 3x; =16, 4x; + 9x, = 60,
—?Il + 4x2 = —22, —3x1 + 21’2 = —15, _3I1 + Iz = _14#

x =0,x =0.

x =0,%, = 0.

X1 = ﬂ,l’g = 0.

4. Z = x; + 2x, — max,
Txy +4x; = 17,
{xl + 3x; =17,
—4x; +5x; = 17,
Xy = D,.’ng = 0.

5.Z = —5x, — 4x, = min,
3x1 + 2x, = 8,
{21:1 + 9x, < 59,
—7x; +3x; = —34,
X = D,.'X.'g_ = 0.

6.Z = x; — 2x; — max,
3x; +2x;, =3,
[31:1 4+ 11x; <57,
—b6x; + dxy = —33,
Xy = D, X2 = 0.

1.Z =—5x, —4x, - min,
3x; + x5 =5,
{41’,1 + ?.'X.'z = 52,
—bx; +4x;, = —14,
Xy = D,XE = 0.

§.Z = —3x, — 2x, — max,
4x; + 3x, = 10,
{31’1 + 10x, < 54,
—5x; + 4xy; = —28,
x =20,x =0

9 Z = 5x; + 3x; — min,
4x; +3x; = 9,

le + 5.'X.'2_ = 29,
—X1 + X9 = —4,

¥ =20,x =20

10.Z = 3x, + 5x, = max
3x; +x; =3,
{Exl + x5 = 39,
—3x; + 2x;, = —132,
X1 = ﬂ,.'x.'g_ = 0.

11.Z = x; 4+ 6x; — min,
4x; +3x;, =9,
{3}(1 + 11x; < 68,
—X; + Xo = —4-_.
x = 0,x, = 0.

12.Z = 3x, + 2x, = max,
4x, + 3x, = 10,
[xl + 8x, = 46,
—7x1 + 2x, = 32,
Xy = 0, X7 = 0.

13.Z = 5x, + 6x, — min,
3x1 + X7 = 4’,
{41:1 + 9x, = 59,
—5x; +6x; = —22,
x = 0,x, 2 0.

14 Z = 5x; — 6x; — min
7x1 + 6x; = 15,
{xl + 5x, = 27,
—5.'.1:.'1 + 41’2 =—19,
x =20,x =0

15.Z = 5x, + 6x, — max,
11xy + 6x, = 26,
[:ﬁ + 2x; = 14,
—3x1 + 2.%'2_ = —].E:J
x3 =0,x;, =0.

162 = —x;, — 2x, — min,
2_1’,1 + X2 = b,
{f—l-xl + 7x, = 45,
—4x; +3x; = —15,
X =0, = 0.

17.Z = 3x, — 4x, = max,
8x; + 5x; = 6,
{Il + 5x, = 27,
—6x; + 5x; = —22,
X =0,x =0.

18.Z = 3x; + 2x, —» min
9x; + 5x, = 22,
2x1 + 5x3 = 36,
—x1 + X2 = —4,

x; = 0,x, = 0.




19 Z = 3x, + 3x, = max,
8x; + 5x; = 22,
X1 + 8x; = 47,
—7x; + 3x; = —34,
X =20, =0.

20.Z = —x; — X5 — min,
2x; +x; =1,
4x, + 9x, < 51,
—3x, + 2x, = —12,
X = 'D,Xg_ = 0.

21.Z2 = 3x; + x5 - max,
7x1 + 6x3 = 22,
—x; + 9x; = 56,
—8x; + 3x; = —35,
Xy = D,XQ_ = 0.

2y + x5, 26,

4x; +9x, = 68,
—3x; + 2x; = —16,
Xy = D,XZ = 0.

22.Z = —x, — 6x, & min,

23 Z = 2x, + 5x, — max,
7x; + 6x3 = 15,
x; + 3x; = 15,
—4x; + 3x, = —15,
X =0,x, =0.

24 Z = —x, + 63, & min.
5x; + 3x; = 11,
x; 4 3x, < 19,
—7x; + 3x, = —37,
X1 = D;.’Kg = 0.

1. 3aganue

1. [TocTpouTh MaTEMaTHYECKYIO MOJIEIH 3a/1a4H.

2 Coznath Ha pabouem nucte Excel Tabnuiy /Ui BBo/1a MCXOAHBIX JaHHBIX.
3. 3anoaHUTh TaOIUIy UCXOJHBIMU JaHHBIMU U HEOOXOIMMBIMHU (OPMYITaMH.
4 Haiitn pemenue 3agaun cpeacrtsamu HajacTpoiiku Ilouck pemenus.

Bapmuanr 1

JIyst Tpou3BOICTBA CTOJIOB U MIKadoB MeOenpHas (padprka MCIoIb3yeT HE0OX0IMMbIE PECypPCHI.
Hopwmsr 3atpatr pecypcoB Ha OJHO W3JENIME JaHHOTO BHJA, NMPHOBLIH OT pealn3allié OIHOTO
W3JIENHsSI B 00Iee KOJIMIECTBO UMEIOIIMXCS PECYPCOB Ka)I0T0 BUJIa MPUBECHBI HIDKE.

Hopwmel 3aTpat pecypcoB Ha 0JTHO
Pecypcot n3zenne OO01Iee KOJIMYECTBO
pecypcoB
Cron [xad
3. 1.

Z[peBecnzIfa, m°: 1-ro BuIa 0.2 0.1 40

ro puaa 0,1 0,3 60

TpynoeMKocCTh, 4ei. . 1,2 1,5 3714
[TpuOBLTb OT pean3aruu
OJIHOTO M3JCIIHS, P. 6 8

Omnpenenutp, CKOJILKO CTOJIOB U IIKa(OB ClieqyeT U3roTaBiuBaTh (padpuke, YTOObI MPUOBLIL OT
WX pean3aiuu Oblila MaKCUMAJIbHOM.

Bapuanr 2

Jlnis mpou3BOJCTBA JBYX BUAOB u3nenuit A u B ucnonedyercs TokapHoe, ¢pesepHOe U
uugoBagbHOE 060pyoBaHre. HOpMBI 3aTpaT BpeMeHH Ul KaXJI0T0 U3 TUIOB 000PYA0BaHUS
Ha OJHO W3JeNue JaHHOTO BMJA, OOmHMN (GoHI pabodyero BpPEMEHH KaXJAOTO W3 THIIOB
000pyZI0BaHUs, a TAaKXKe NPUOBLIb OT peaTn3alMy OJHOTO U3EIHs IPUBEICHBI HIXKE.

OO0t poHJ MosIe3Horo paboyero
BpeMEHHU 000pyI0BaHMsI (4ac)

3anaTLI BpEMCHH, CTAH-Y.,

Tun obopynoBanus Ha 00pabOTKy OJIHOTO M3JIENUs

A B




DpesepHoe 10 8 168
ToxapHoe 9) 10 180
[InmudoBanpHOE 6 12 144
[TpuGHLIH 0T

peanu3anum OJTHOTO

n3Je- 14 18

s, p.

Haiitn turan Beimycka m3zgenmuid A um B, olOecrieumBaromuii MakCUMajbHYIO NMPHOBLUIL OT HX
pean3anyu.

Bapuanr 3

Jnst m3rotoBnenus Tpex BumoB usnenuit A, B u C wucnomezyercss TokapHoe, (pesepHoe,
CBapOYHOE U NUTH(OBATHLHOE 000pYyI0BaHKE. 3aTpaThl BPEMEHU Ha 00pabOTKy OJHOTO U3ACIHUS
JUI KaXJIOTO U3 TUIIOB 00OpynoBaHuUs, oO0muil GoHI pabouero BpeMEHHM KaXkJIO0TO U3 THUIIOB
UCTIOJB3yeMOT0 000pYZOBaHMS, MPHOBLIL OT pEANHU3aldd OJHOTO HW3JENUs IaHHOTO BHJIA
MIPUBEICHBI HIKE.

Tun 3aTpaThl BDEMEHH, CTaH.-Y, OO6mwuit ponra pabodyero BpeMeHH|
000pyI0BaHUS Ha 00pabOTKyY OJTHOTO W3/IETHUs BU/IA 000pyI0BaHUs, .
A B C
dpesepHOE 2 4 5 120
TokapHoe 1 8 6 280
CBapouHoe 7 4 5 240
[InudoBanbHOE 4 6 U 360
[1puOBLIB, P. 10 14 12

Tpe6yeTc;1 OIIpCACIINTb, CKOJBKO I/IS,Z[CJ'II/Iﬁ M Kakoro BuJa CJI€AYCT M3TOTOBUTH IMPEAINIPUATHIO,
YTOOBI HpI/I6BIJ'IB OT UX pcajiu3dalu Obl1a MaKCUMAaJIbHOM.

Bapuanr 4

Jia monnepaHUsT HOPMAIbHOM KU3HEAEATEIbHOCTH YEJOBEKY €KETHEBHO HE0OX0IUMO
noTpebuate He MeHnee 118 r Genkos, 56 r xupos, 500 r yriaeBogoB, 8 T MUHEPAIbHBIX COJEH.
KonudecTBO muTaTeNnpHBIX BEUIECTB, COJEpKAIIMXCS B 1 KI KaXJIOro BUJA MOTPEOISIEMBIX

IIPOAYKTOB, a TaKXKC LICHA 1 xr Ka>XXIA0T0 U3 3TUX NPOAYKTOB IIPUBCACHBI HHUXKC.

[TuTaTenbHbIE CopepxaHue, rpaMM MUTATENBHBIX BEIIECTB B | KT MPOIyKTOB
peliecTsa Msico |Peiba  [Momoko |Macino |Ceip [Kpyma  Kaprtodens
benku 180 190 30 10 260 [130 21

DKupsi 20 3 40 865 310 30 2
'YTneBoOnl - - 50 6 20 650 200
MuHepanbHble COJIN 9 10 U 12 60 20 10

Ilena 1 kr mpoaykTos, p. (1,8 1,0 0,28 3,4 2,9 0,5 0,1

CocraBuUTh JTHEBHOM panuoHx, coz[epxcamm?l HE MEHee MMHHUMAJIbHOMU CyTO‘-IHOﬁ HOPMEIL
HOTpC6HOCTI/I YCJIOBCKa B HGOGXOJII/IMLIX MUTATCIBHBIX BCHICCTBAX IIPU MHUHHMMaJIbHOMI 0611_[6171
CTOMMOCTH HOTpC6J’I${CMBIX MMPOAYKTOB.



Bapuanr 5

Konaurepckas pabpuka uist mpor3BoACTBa TPEeX BUAOB kapamenu A, B, u C nucnomns3yeT Tpu BUga
OCHOBHOTO CBIPBSI: CaXapHBIN MECOK, MaTOKy U (pyKToBOE Mope. HOpMBI pacxoaa chIpbs KaXKa0To
BHJIa HA MPOM3BOJCTBO | T Kapamenu JaHHOTO BHAA, O0IIee KOJIMYECTBO CHIPhS Ka)KJOrO BHJA,
npUOBLIBG OT peanu3aiu | T KapaMenu IpUBEICHBI HIKE.

HopMel pacxona cbIpbs, T,

Bun ceipbs Ha 1 T Kapamenu O0111e€ KOJIMYECTBO ChIPbS, T
A B C

CaxapHBbIi eCOK 0,8 0,5 0,6 300

ITatoxa 0,4 0,4 0,3 600

DpyKTOBOE MIOpE — 0,1 0,1 120

[IpuObLIb OT peanu3anuu 1 T

MPOJIYKIIUH, P. 108 112 126

Halitn muiaH mpousBOACTBa Kapamenu, OOECHeYMBaIOLUMN MaKCUMalIbHYIO MNpHOBLIL OT ee
pean3anym.

Bapuanr 6

Ha miBeitHo# ¢aOpuke a1 U3rOTOBJIEHUS YETHIPEX BHUJIOB M3JEIUN MOXKET OBbITh MCIOJIb30BaHA
TKaHb TpeX apTUKylI0B. HopMmbI pacxona TkaHed BceX apTHKYJIOB Ha IOIIMB OJHOTO H3JCINA,
UMeroIIeecs: B pacropsbkeHnn ¢GaOdpuku oOlee KOJWYECTBO TKaHEHW KaKJI0ro apTUKY/a W IieHa
OJIHOTO M3JENNs JAHHOTO BUJA IPUBEACHBI HIKE.

Hopwma pacxona Tkanu, M, OO111ee KOIUYECTBO TKAHU,
APTHUKYJ TKaHU Ha OJIHO W3JIeTue BUA M
1 2 3 4
I 1 - 2 1 180
I - 1 3 2 210
Il 4 2 - 4 800
Llena ogHOTO M3ACTHS, P.) 9 6 4 7

OnpeﬂeJme, CKOJIBKO PI3,I[CJ'IHﬁ KaXXJ10T0 BUa OOJIKHA ITPOU3BECTU (ba6p1/11<a, YTOOBI CTOMMOCTh
HU3TOTOBJICHHOM npoaAyKIUunu OblIa MaKCUMAaJILHOIA.

Bapuant 7

[Ipennpusarue BBIIYCKAET YETHIPE BUJAA MNPOAYKUMH M MCIOJB3YeT TPU THUIIA OCHOBHOTO
obopynoBaHus: TOKapHoe, QpesepHoe U mImUdOBaIbHOE. 3aTpaThl BpEMEHH Ha W3TOTOBJICHHE
€IMHULIBI TPOAYKIIUU JJIsl KaXKIOTO U3 TUIOB oOopymoBaHus, oOmmii GpoH paboyero BpeMeHU
Ka)KJOTO U3 TUIIOB 00OPYAOBaHMS M MPHOBUIL OT pealu3alui OJHOTO M3JENus JTaHHOTO BUIA
MIPUBEIECHBI HUXKE.

3aTpaThl BpEMEHH, CTaH.-4, Ha OO0mmit donn  pabouero
Tun obopynoBanus eIMHUILY TPOJAYKIIMU BUIA BpEMEHH (CTaHKO-4ac)

1 2 3 4
ToxapHoe 2 1 1 3 300




DpesepHOE 1 — 2 1 70

[1npoBanbHOE 1 2 1 — 340

[TpuGBLIL OT peanu3auu
€AMHUIBI IPOAYKIIUH, P. te] 3 2 1

Onpenennuth Takoil 00bEM BBITYCKA KaXA0r0 U3 U3JIEIUM, IpU KOTOPOM 00111asi NpuobLIb OT UX
peain3aluu SBIIsSETCS MaKCUMaIbHOM.

Bapuanr 8

ToproBoe npennpusTHe TUIAHUPYET OPTraHU30BaTh MPOAAXKY YETHIPEX BUIOB TOBAPa, UCHOJB3Ys
TP 3TOM TOJIBKO JIBa BUJa PECYpcOB: pabouee BpeMs MpoJaBLOB B konnuecTBe 840 4 1 miomaib
Toprosoro 3ana 180 M2,

[TmraHOBBIE HOPMATHBEI 3aTPAT ATHX PECYPCOB B pacyeTe Ha €AWHUILY TOBAPOB M MPUOBLIb OT MX
MIPOJIaYKHU TPUBENICHBI HIKE.

IToxa3zarenu ToBap OO0111eE KOJTMUE-
A B C D  [CTBO pecypcos
Pacxon pabouero BpemMeHH Ha enuHUIy ToBapa, 40,6 (0,8 (0,6 (0,4 (840

Vcrionp30BaHue IUIOMIAAA TOPrOBOTO 3a1a Ha €/v-
HUILYy TOBapa, M2 0,1 0,2 04 (0,1 (180

[TpuOBLTE OT MPOJAKH EIUHMIIBI TOBAPA, P. 5 8 7 ¢

TpeOyercss omnpenenuth ONTUMAIBHYIO CTPYKTYpPY TOBapooOOpoTa, 00eCredynBarONIyIo
TOProBOMY MPEANPHUATHIO MAKCUMAITLHYIO TIPUOBLIT.

Bapuanr 9

N3 geTpipex BUIOB CHIPhsi HEOOXOIMMO COCTaBUTh CMECh, B COCTaB KOTOPOH JOJIKHO BXOJIUTH HE
MeHee 26 en. xumudeckoro BemectBa A, 30 en. —BemecTsa B 1 24 en. — Beniectsa C. KonndgecTBo
€AMHUI] XUMUYECKOTO BEIIECTBA, COJIEPKaIIerocs B 1 K ChIphs KOKIOTO BHUJIA, IIEHA 1 KT ChIPhS
Ka)KJIOTO BHJIa IPUBEICHBI HIKE.

Koyin4ecTBO eMHUIL BEIIECTBA, COIEPKAIIETOCS
BermectBo B | KI CBIpBS BHIA

1 2 3 4
ABC 1 1 — 4

2 — 3 5

1 2 4 6
Ilena 1 xr celpbsi, 5 6 7 4
p.

CocTaBuTh CMECh, COACPIKAINYID HE MCHCC HYXHOI'O KOJIMYCCTBA BCHICCTB AAHHOTO BUIAA U
HMCIOLIYIO MUHUMAJIBHYHO CTOUMOCTD.

Bapuant 10
JUia  mpou3BOACTBA TpEX BUAOB NPOAYKLUMH NPEINPUATHE MCHOJb3YyeT JBa TUIA
TEXHOJIOTHYECKOro 0O0OpY/ZOBaHUS W JBa BUIA Cbipbsi. HOpMBI 3aTpaT ChIpbs M BpeMEHH Ha



M3TOTOBJICHHUE OJHOTO M3EIHS KaXKI0TO BI/Ia, 00Iui (hoH paboyero BpeMeH! Kax 101 U3 Tpymn
TEXHOJIOTHYECKOTr0 000pyHA0BaHUs, 00BEMBI UMEIOIIErOCs ChIphsl KaKIOTO BHU[A, IIEHA OHOTO
U3JeNUs KaXI0TO BU/IA, OTPAaHUYEHUS HAa BOSMOYKHBIM BBIIYCK KaXKIOTO W3 U3JIEJINN MPUBEICHbI
HIDKE.

Hopmer 3atpatr HaOOmee

Pecypcer 0JIHO M3JEITNe KOJIMYECTBO
BHIA [pecypcoB
1 2 3

[Tpon3BOAUTEIILHOCTH OOOPYIOBAHHS B HOPMOYACAX:

I Thma 2 — 4 200

11 Tuma 4 3 1 500

ChIpbe, KT

1-ro Buga 10 15 20 1 495

2-r0 BHIA 30 20 25 4 500

Ilena otHOTO M3/IEIHS, P. 10 15 20

Brimyck (1mT.):

MHHUMAaJTbHBII 10 20 25

MaKCHMaJIbHBIH 20 40 100

CocrtaBuTh TUIaH TPOM3BOJICTBA MPOIAYKIIMH, MO KOTOPOMY OyAET M3rOTOBJICHO HEOOXOAMMOE
KOJIMYECTBO M3JICTTUH KaXKI0TO BUIA, TPU MaKCUMAIBHOU OOITEH CTOMMOCTH BCEH H3TOTOBIISIEMOM
MPOAYKIIAH.

Bapuanr 11

[Ipn mpom3BOACTBE HYETHIPEX BHJJAOB KabOems BBITIOJHACTCS TSATh TPYIN TEXHOJIOTHYECKUX
onepanuii. HopMbr 3arpat Ha 1 kM Kabenst JAaHHOTO BUAA I KaXIOW M3 TPYMI OIEPAIlHid,
NPUOBLIL OT pean3anuy 1 KM KaXJI0TO BHJIa Kabels, a Takxke oomuid GoHa pabodero BpeMeHH,
B TEUEHHE KOTOPOT'O MOTYT BBITIOJTHATHCS AT OTEpaIliy TPUBEICHBI HIKE.

TexHonoruueckas onepanus HopMel 3aTpaT BpeMeHH, 4, OO6mmit hoHxa
Ha 00paboTKy 1 KM Kabens Buaa pabouero
1 > 3 7 BpPEMCHH, 4
Bosnouenue 1,2 1,8 1,6 2,4 7 200
Haoxenne nzonanuii 1,0 0,4 0,8 0,7 5 600
CkpyuduBaHue 3JIEMEHTOB B Kabenn|6,4 5,6 6,0 8,0 11176
(OCBHHIIOBEIBAHUE 3,0 — 1,8 2,4 3 600
M cripiTaHue U KOHTPOJIb 2,1 15 0,8 3,0 4 200
[TpuObLIb OT peanu3anuu 1 kM Kadens, p. 1,2 0,8 1,0 1,3




Onpenenuth TUIAaH BBIMYCKa Kalens, Tpu KOTOpoM oOmas mnpuObUIb OT pealu3aluu
M3TOTOBJISIEMOM MPOAYKIUH SABIISETCA MAKCUMAIIBHOM.

Bapuanr 12

Cranpubie npyThs unHOM 110 cM HE0OX0IMMO pa3pe3aTh Ha 3ar0TOBKH AIHHOM 45, 35 u 50 cm.
TpeOGyeMoe KOJIMYECTBO 3arOTOBOK JTAHHOTO BHJIA COCTaBIsieT cooTBeTCTBEHHO 40, 30 1 20 mIT.
Bo3MmoxHbIe BapHaHThI pa3pe3a U BEIMYMHA OTXO0B IIPU KaXKI0M U3 HUX IPUBEIEHBI HUXKE.

JInuHa 3aroTOBKH, CM. BapuaHTbl pa3zpesa

1 2 3 4 3) 6
45 2 1 1 — — —
35 1 — 3 1 —
50 — — 1 - 1 2
BenumunHa 0TX0/10B, CM. 20 30 15 5 25 10

Onpenenurth, CKOJBKO MPYThEB MO KaXKIOMY W3 BO3MOXKHBIX BapHaHTOB CIEAYET pa3pes3arb,
YTOOBI NOJYYUTh HE MEHEE HY)KHOTO KOJIMYECTBA 3arOTOBOK Ka)XJO0Tr0 BUJA NMPU MUHUMAIbHBIX
OTXOJaX.

Bapuanr 13

Jlns mponsBoACTBa TpexX BUAOB u3aenuii A, B, C npeanpustie UCOIb3yeT YEThIPE BUIA CHIPBSI.
Hopwmsbl 3aTpar chIpbs KakIOTO0 BMJA Ha IMPOU3BOJCTBO €OUHUIBI IPOILYKLIHH JAaHHOTO BHJA,
IpUOBLIb OT peaTu3alii OJHOTO U3JENUs KaKJJ0r0 BUAA IPUBEACHbI HUXKE.

Bu ceipbs HopMbI 3aTpat CBIpbs, KT, Ha €IMHUILY TTPOTYKIIHH
A B C

I 2 3 —

I — 4 6

Il 5 5 2

v 4 — 7

[TprOBLIb OT peain3aIyu

OJIHOT'O U3IEJIUI 25 28 27

Wznenust A, B u C MOTYT IPOU3BOJIUTHCS B TFOOBIX COOTHOIIEHUAX (COBIT 0OECTIeueH), HO I UX
IIPOM3BOJICTBA MPEANPHUATHE MOXKET HUCIOIb30BaTh Chipbe I Buaa He Oosee 200 kr, II Buma — He
6omee 120 xr, III Buga — He 6osee 180 kr, IV Buga — e 6oaee 138 xr.

Omnpenenutp MiIaH TPOU3BOJICTBA MPOAYKIIMHU, MIPH KOTOPOM 00Iasi MPUObLIb MPEANPUATHS OT
peanu3auy Bcel MpoIyKuuu Obliia Obl HAUOOJIBIIEH.

Bapuanr 14

Typuctuueckoe areHTCTBO coOWpaeTcsi 3aka3aTh H3ATENbCTBY BBIMYCK XYA0KECTBEHHBIX
ansboMoB Tpex THNoB A, B, C. Ux M3rotoBieHue JTUMHUTHPYETCS 3aTpaTaMH PECypcoB TPeX
BHJIOB, Y/I€JIbHBIE PACXO/Ibl KOTOPBIX IPUBEAECHBI HUXKE.

Y nenbHbIE 3aTPAThl PECYPCOB HA BBIMYCK
Bun pecypca a1b00MOB




@duHaHChl, p. bymara, 1.
Tpynosarparsl, 4eil. 4

N>
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N3naTenbcTBO U1 BHITIOJMHEHMS 3aKasza MOJydwsio (UHAHCOBBIE cpeacTBa B oObeme 3 600 p,
uMmeeT B Hamumuuu 52 000 1. OyMaru ¥ MOKET HCII0JIb30BaTh TPYAOBBIE pecypchl B o0beme 2 200
9e./d.

ATEHTCTBO IUJIATUT 3a BBITYCK OJHOrO ambOoma tuna A — 22 p., 3a anpoom tuna B — 18 p., 3a
ansooMm tuma C — 30 p.

CKONbKO aJIbOOMOB KaXJIOTO THIA JOJDKHO BBIMYCTUTh H3ATEIBLCTBO, YTOOBI IOJYYUTH
HauOOJIbIIYI0 TPUOBLIL?

Bapmuant 15

[IpennpusiTrie ONTOBOM TOProBiIM MOKET peanus3oBarts Tj, j= 1, 2, 3, 4 rpynn ToBapos. JlJis 3T0r0
HCIOJIb3YETCSI HECKOJIBKO BUJIOB pecypcoB. VIcXo1HbIE JaHHBIE AJIS TIOCTPOEHUS MaTEMaTUUECKOM
MOJIENU MPUBEJICHBI HUKE.

ToBapHas rpynmna Bun
JIMMUTHPYIOIIHE PECYPCHI M MTOKa3aTeln O0BeM OTpaHHY
pecypca e-
T1 12 13 T4 -
CKJIAICKUE TUTOIIAN, M2 18 26 16 10 110 000 <
TpynoBeie pecypchl, Uyei. 150 140 50 80 950 000 <
W3nepxku oOpamieHus, 1eH. e]1. 170 230 280 120 1 200 000 <
ToBapHbIE 3amackl, JACH. €. 31 42 30 20 180 000 <
[1nan ToBapooOOpoTa, JIeH. 1. 200 150 170 50 750 000 >
MUHUMAJIBHO IOMTYCTUMBbIE 3HAYEHUSI 1200 (1000 (1500 1200 >
ToBapooOOpOTa 1O j-U rpymIe, e.
[IpuObLIL B pacyeTe Ha €AUHMILY TO- 120 50 30 100
Bapoo0OOpOTa j-i TPYIIIBI, IEH. €.

Tpebyercss ompenenuTh IUIAaH XO3SIMICTBEHHON JIE€ATENBHOCTH TOPrOBOTO IMPEANPHUATHS,
obecreunBarOnii MaKCUMyM MPUOBUTH MIPH 33JaHHBIX OIPaHUYCHUSIX Ha CKIIQJICKHE TUIOIIA[IH,
TPYIOBBIE PECYPCHI, U3AEPKKU OOpaIllEHUs, TOBAPHBIEC 3aIachl, BEIUYUHY TOBAPOOOOPOTA, €CIU
TOpProBasi MpUOBLIbL B pacueTe Ha eIMHUILy TOBapOOOOpOTa | -i TPYIIIbI 3aJaHa.

I1l. TpancnoptHas 3amaya.

[IpousBoicTBEHHOE 00BEIMHEHHE B CBOEM COCTaBe UMeeT n ¢unuanos Aj, i=1, 2,..., n, KOTOpbIe
MIPOU3BOJIAT OJTHOPOJIHYIO IPOIYKIIMIO B KOJIMYECTBE aj, =1, 2,..., n. DTy IPOAYKIHUIO MOTYYatOT
m notpebuteneir Bj, j=1, 2, ..., m, pacmoNO’)KEHHBIX B pa3HbIX MecTax. Mx moTpebHOCTH
COOTBETCTBEHHO paBHHI bj, j=1, 2, ..., m. Tapudsl nepeBo30K eAUHULIBI TPOIYKIIUHA OT KaXI0TO
u3 punuanos norpedburensam 3agarorcs marpuneit Cij (i=1, 2,..., n; j=1, 2, ..., m).



[MoTpeburenu

Ounmnansl B; B, Bm IIpoussoacTso
A C1l1 C12 Clm ai

Az c21 C22 Cc2m az

An Cnl Cn2 Cnm an
ITorpebHOCTH b1 07) bm

1. CocraButh mian MPUKPEIITICHUSA HOJ'Iy‘IﬂTCJ'ICfI MNpOAYKIMU K €€ NNOCTaBIIUKaM, IIPpU

KOTOPOM 00111asi CTOUMOCTb EPEBO30K OblJIa MUHUMAJIbHOM.

2. TlocTpouTh MaTEeMaTHYECKYIO MOJICIb 3a/1a4H.
3. Cosnatp Ha pabouem iucte Excel Tabmuiry /11 BBOIa UCXOHBIX JTAHHBIX.
4. 3anoiHATH TaOIUITY UCXOHBIMH TaHHBIMU U HEOOXOMMBIMH (POPMYIIaMH.
5. Haiitu pemenue 3agaun cpeacTBaMu HAACTpouku [lonck pemenus.
Bapuanr 1
[HoTpeburenu
dunnanel [IpownsBoacTBO
B1 B2 Bs B4
As 18 2 3 12 180
Az 3 4 8 7 160
As 4 5 6 12 140
Ay 7 1 5 6 220
[TorpebHOCTH 150 250 120 180
Bapuanr 2
[Torpebutenn
dunmainsl [IpousBoacTBO
B1 B2 Bs Bs
As 2 4 7 9 200
Az 5 1 8 12 270
As 11 6 4 3 130
[ToTpebHOCTH 120 80 240 160
Bapuanr 3
[MoTpebutenu
dOunmansl IIpounsBoacTeo
Bl Bz B3 B4




Aq 2 3 4 3 90
Az S) 3 1 2 60
As 3 1 4 2 150
[ToTpebHoctn 120 40 60 80
Bapuanr 4
[loTpeburenu
dunuranel [IpownsBoacTBO
B1 B2 Bs Ba4
Aq 1 2 4 1 50
A; 2 3 1 5 30
As 3 2 4 4 10
[ToTpebHOCTH 30 30 10 20
Bapuanr 5
[HoTpebutenu
dunuanel [TpownsBoacTBO
B B> B3 Ba Bs
As 7 12 4 6 5 180
Az 1 8 6 5 3 350
As 6 13 8 7 4 20
[ToTpebHOCTH 110 90 120 80 150
Bapuanr 6
[ToTpebutenn
dunnanel [IpownsBoacTBO
B1 B2 Bs Ba4 Bs
As 2 3 4 2 4 140
Az 8 4 1 4 1 180
As 9 7 3 7 2 160
[TorpebHOCTH 60 70 120 130 100
Bapuanr 7
[ToTpebutenu
dOunmansl IIpounsBoacTeo
B1 B> B3 Ba Bs
As 4 5 2 8 6 115
Az 3 1 9 7 3 175
As 9 6 7 2 1 130




[ToTpebHoctn 70 220 40 30 60
Bapuanr 8
[loTpeburenu
dunuranel [IpownsBoacTBO
B1 B2 Bs B4
Aq 4 ) 3 7 280
A; 7 6 2 9 175
As 1 3 9 8 125
A4 2 4 5 6 130
[ToTpebHOCTH 90 180 310 130
Bapuant 9
[HoTpeburenu
Dunnanet [TpownsBoacTBO
B1 B2 Bs Ba4
Aq 1 4 8 7 510
A; 5 6 8 9 90
As 7 2 4 8 120
[ToTpebHOCTH 270 140 200 110
Bapuant 10
[ToTpebutenn
dunnanel [IpousBoacTBO
B: B> Bs B4
As 6 7 3 2 180
Az 5 1 4 3 90
As 3 2 6 2 170
[TorpebHOCTH 90 90 100 160
Bapuanr 11
[ToTpebutenu
dOunmnansl IIpousBoacTeo
B1 B> Bs B4
As 5 4 3 4 160
Az 3 2 5 5 140
As 1 6 3 2 60
[ToTpebHOCTH 80 80 70 130




Bapuanr 12

[ToTpedurenu
dunuranel [IpownsBoacTBO
B1 B2 Bs B4
Aq 4 2 3 1 80
A; 6 3 5) 6 100
As 3 2 6 3 70
[TorpebHoctn 80 50 50 70
Bapuanr 13
[ToTpeburenu
Dunnanet [TpownsBoacTBO
B1 B2 Bs Ba4
Aq 6 7 3 2 180
A; ) 1 4 3 90
As 3 2 6 2 160
[ToTpebHOCTH 45 45 200 140
Bapuanr 14
[ToTpebutenn
Dunnanel [IpownsBoacTBO
B: B2 Bs B4 Bs
As 5 3 2 4 8 160
Az 7 6 5 3 1 90
As 8 9 4 5 2 140
[TorpebHOCTH 90 60 80 70 90
Bapuanr 15
[Torpebutenu
dunmainsl [IpousBoacTBO
B1 B> B3 Ba Bs
As 7 12 4 8 5 180
Az 1 8 6 5 3 350
As 6 13 8 7 4 20
[ToTpebHocTn 110 90 120 80 150

1V. 3agaua o Ha3sHAYEHUIX

Ha n TunoBeix omeparuii HeoOXoauMo Ha3HauuTh n pabounx. Croumocth Cijj

BBITIOJTHEHUS 1-M paboyuM j-it onepanuu npuBeaeHa B Tadnuue. TpeGyeTcst HAWTH Takue

Ha3Ha4YCHUA pa60‘-II/IX, IIpU KOTOPBIX BCC OIlCpalun ObLIH OBI BBITIOJIHCHEI, KaXXIbIN




pabounii 3aHAT TOJHLKO Ha BBHIIOJIHEHUH OJHOM Onepaliy, CyMMapHasi CTOMMOCTh paboT

IpU 3TOM OblJIa MUHUMAJIBHOU.

Onepanuu
Paboune
01 02 On
P1 Cl1 Cciz |.. C1
n
P2 C21 c22 .. C2
n
Pn Cnl Cn2 |[.. Cn
n
1. IlocTpouTh MaTeMaTHYECKYIO MOJIEb 3aaUu.
2. Co3spatp Ha paboueMm sncte Excel Tabnuiy iss BBOJa MCXOIHBIX JaHHBIX.
3. 3anoJIHUTh TaONMIy UCXOJAHBIMU JAaHHBIMU U HEOOXOUMBIMU (hopMyiaMu.
4. HailiTu pemenue 3a1auu cpeacTBamMu HaacTpoiiku [louck pemenus.
Bapuanr 1
Onepanuu
PaGoune
O 02 O3 O4
P1 60 52 45 40
P2 65 46 45 52
Ps 72 50 70 44
P4 30 30 50 62
Bapuanr 2
Onepanuu
PaGouue
O1 02 Os O4
P1 112 110 90 95
P2 80 100 80 95
P3 70 68 85 70
P4 75 60 79 70
Bapuanr 3
Onepanun
Paboune
O1 02 O3 O4
P1 20 15 20 14
P2 22 10 12 15
P3 12 22 20 30




P4 10 12 15 14
Bapuanr 4
Oneparuu
PaGoune
01 02 O3 O4 Os
P1 16 12 23 12 20
P, 20 15 20 14 18
Ps3 22 10 12 15 20
Pa 11 22 20 30 12
Ps 10 12 15 14 15
Bapuanr 5§
Onepanuu
Paboune
O1 O O3 Oq Os
P1 16 12 10 12 18
P2 20 15 8 14 25
Ps3 22 10 11 9 16
P4 15 22 17 30 22
Ps 20 12 15 14 15
Bapuanr 6
Onepanuu
Paboune
O1 02 O3 04 Os
P1 11 8 9 10 9
P2 9 10 8 14 15
Ps3 10 12 12 9 11
P4 12 10 11 30 10
Ps 14 12 13 14 12
Bapuanr 7
Onepanuun
Paboune
O 02 O3 O4 Os
P1 220 180 200 160 180
P2 230 180 200 190 240




P3 210 150 200 200 210
P4 200 170 210 200 180
Ps 250 160 190 195 190
Bapuanr 8
Onepanuu
Paboune
01 02 O3 O4 Os
P1 50 80 90 80 70
P2 70 50 95 90 85
P3 58 85 80 59 95
P4 60 60 75 60 70
Ps 65 65 70 71 68
Bapuanr 9
Onepanuu
Paboune
01 O O3 O4 Os
P1 12 10 10 8 15
P, 13 12 15 14 18
P3 10 12 12 15 14
P4 9 10 10 13 14
Ps 12 12 10 10 14
Bapuanr 10
Onepanuu
PabGouune
01 02 O3 O4 Os
P1 22 20 16 18 25
P2 23 22 25 24 28
P3 20 15 22 25 24
P4 19 20 20 23 24
Ps 22 22 20 20 24
Bapuanr 11
Onepanuu
Paboune
01 02 O3 O4 Os
P1 32 30 26 28 35




P2 33 35 32 34 38
P3 30 40 32 35 34
P4 29 30 30 33 34
Ps 32 32 30 30 34
Bapuanr 12
Onepanuu
PaGoune
01 02 03 O4 Os
P1 320 270 270 280 350
P, 330 350 320 340 380
Ps3 300 380 320 350 340
P4 290 300 300 330 340
Ps 320 320 300 320 340
Bapuanr 13
Onepanuu
Paboune
O1 02 O3 Oy Os
P1 330 280 270 290 360
P2 340 360 330 350 390
Ps3 310 390 290 360 350
P4 300 310 310 340 350
Ps 330 300 290 300 350
Bapuant 14
Onepanuu
Paboune
O 02 O3 O4 Os
P1 295 245 235 255 325
P2 305 290 295 315 355
Ps 275 355 255 325 315
P4 265 270 275 300 315
Ps 295 265 250 265 315
Bapuanr 15

Onepanuun




01 02 O3 Oq Os
Paboune
P1 220 170 160 180 250
P2 230 215 200 240 280
P3 200 280 200 250 240
P4 190 195 180 225 240
Ps 220 190 175 190 240

PacuerHo-rpajduueckas padora Ned
3anpaua. [1o TeppuropusiMm permona npuBosTcs nanubie 3a 201X 1. (cM. TaGnHIly CBOETO
BApUAHTA).

Tpebyercs:
1. [TocTpouTs IMHENHOE YypaBHEHHE ITAPHOM PErPECCUH Y OT X.
2. Paccunrtare nuHelHbIN KOAGGUIIMEHT TapHON KOPPETSIUA U CPEIHIO OITHOKY
anmnpoKCUMALUH.
3. BrimomHuTe mporHo3 3apaboOTHOW IIaThl Yy TMPU  TMPOTHO3HOM 3HAYEHUU
CPEIHEIYIIEBOTO TPOKUTOYHOTO MUHUMYMa X, cocTaBJsitomeM 107% oT cpen Hero ypoBHsI.
4, OueHuTh TOYHOCTh MPOTHO3a, PACCYUTAB OIHUOKY IPOrHO3a U €70 JOBEPUTEIbHBII
MHTEpPBAJL.
5. Ha ogHOM rpaduke mocTpouTh TaHHBIE U TEOPETUICCKYIO TTPSIMYIO.
6. Haiitu k03 puimenTs Koppensauy U JeTepMUHAIIIH.
Bapuanr 1
Howmep CpenHenymeBoi mpoKUTOYHBIN CpennenneBHas 3apaboTHas naara, pyo.,
peruona MUHUMYM B JIEHb OJTHOTO y
TPYAOCIOCOOHOTO, PYO., X
1 81 124
2 77 131
3 85 146
4 79 139
5 93 143
6 100 159
7 72 135
8 90 152
9 71 127
10 89 154
11 82 127
12 111 162

Bapuanr 2




Howmep CpennenynieBoi NpoKUTOYHBIH CpennenneBHas 3apaboTHas naara, pyo.,
PEeruoHa MHUHUMYM B JICHb OJHOI'O y
TPYAOCIOCOOHOTO, PYO., X
1 74 122
2 81 134
3 90 136
4 79 125
) 89 120
6 87 127
7 77 125
8 93 148
9 70 122
10 93 157
11 87 144
12 121 165
Bapuanr 3
Howmep CpenHenymieBoi MPOKUTOYHBIN CpennenneBHas 3apaboTHas naara, pyo.,
peruona MUHUMYM B JIHb OJTHOTO y
TPyAOCIIOCOOHOTO, PYO., X
1 77 123
2 85 152
3 79 140
4 93 142
5 89 157
6 81 181
7 79 133
8 97 163
9 73 134
10 95 155
11 84 132
12 108 165
Bapuanr 4
Howmep CpenHenymieBoil MpOKUTOYHBIH CpennenneBHas 3apaboTHas nnarta, pyo.,
peruona MUHHMYM B JIEHb OJTHOTO y

TPYAOCIOCOOHOTO, PYO., X




137
142
128
140
133
153
142
154
132
150
132
166

83
88

75
89
85
79
81

97

79
90
84

112

10
11
12




Bapuanr 5

Howmep CpennenynieBoi IpoKUTOYHBIH CpennenneBHas 3apaboTHas nnarta, pyo.,
pPEeruoHa MHWHUMYM B ICHBb OJJTHOT'O y
TPYAOCIOCOOHOTO, PYO., X
1 79 134
2 91 154
3 77 128
4 87 138
5 84 133
6 76 144
7 84 160
8 94 149
9 79 125
10 98 163
11 81 120
12 115 162
Bapuanr 6
Howmep CpenHenymieBoi MPOKUTOYHBIN CpennenHeBHas 3apaboTHas nnara, pyo.,
pernona MUHUMYM B JIHb OJTHOTO y
TPYAOCIOCOOHOTO, PYO., X
1 92 147
2 78 133
3 79 128
4 88 152
5 87 138
6 75 122
7 81 145
8 96 141
9 80 127
10 102 151
11 83 129
12 94 147
Bapuanr 7

72




Howmep CpennenynieBoi NpoKUTOYHBIH CpennenneBHas 3apaboTHas nnara, pyo.,
PEeruoHa MHUHUMYM B JICHb OJHOI'O y
TPYAOCIOCOOHOTO, PYO., X
1 75 133
2 78 125
3 81 129
4 93 153
) 86 140
6 77 135
7 83 141
8 94 152
9 88 133
10 99 156
11 80 124
12 112 156
Bapuanr 8
Howmep CpenHenynieBoi MPOKUTOYHBIN CpennenneBHas 3apaboTHas nnara, pyo.,
pernona MUHUMYM B JIHb OJTHOTO y
TPYAOCIIOCOOHOTO, PYO., X
1 69 124
2 83 133
3 92 146
4 97 153
5 88 138
6 93 159
7 74 145
8 79 152
9 105 168
10 99 154
11 85 127
12 94 155
Bapuanr 9
Howmep CpenHenyuieBoil MpOKUTOYHBIH CpennenneBHas 3apaboTHas nnarta, pyo.,
peruona MUHHMYM B JIEHb OJTHOTO y

TPYAOCIOCOOHOTO, PYO., X
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1 78 133
2 94 139
3 85 141
4 73 127
) 91 154
6 88 142
7 73 122
8 82 135
9 99 142
10 113 168
11 69 124
12 83 130
Bapuant 10
Howmep CpennenymieBoi MPOKUTOYHBIN CpennenneBHas 3apaboTHas naara, pyo.,
pernona MWHHUMYM B JIEHb OJTHOTO y
TPYAOCTIOCOOHOTO, PYO., X
1 97 161
2 73 131
3 79 135
4 99 147
5 86 139
6 91 151
7 85 135
8 77 132
9 89 161
10 95 159
11 72 120
12 115 160
Kpurepum oueHku:
Baj 3a Bbani 3a
Crenenb BBINOJIHEHH e BBINOJIHEHH e
Ne JlononHuTeIBHBIE
Buja paéorsi BbINIOJIHEHU S padoThI B padoThI B
n/n ., . DasIbI
3aJaHusA OCHOBHOil | IOMOJIHHTEJIbHbIH
CPOK CPOK
1. PacuyerHo- Bce 3amanusa
rpaguueckast BBITIOJIHEHBI 20 10 i
pabora Nel NIPaBUIILHO,
HMEITCS
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HE3HAYUTEILHEIE
OIMOKH,
HEIOYETHI

B pabGote nmeercs
0oJiee MOIOBUHEI
BBIITOJIHCHHBIX
3aJJaHUi, UMEIOTCS
3a/1aHus,
BBIITOJIHCHHBIC C
OIMOKaMH B
BBIYHCIICHUSX

10-19

5-9

PaGora conepxxut
MCEHEC ITOJIOBHHBI
BEPHO
BBIITOJTHECHHBIX
3aaHUI

Pacuerno-
rpadudeckast
pabora Ne2

Bcee 3aganus
BBIIOJIHECHBI
MPaBUIIBHO,
HMEIOTCS
HE3HAYUTEIbHbIE
OIMOKH,
HEIOYEThI

20

10

B pabote nmeercs
0oJiee T10JIOBUHBI
BBIIOJTHEHHBIX
3aJaHui, UMEIOTCS
3aJJaHUs,
BBITIOJTHEHHBIE C
OIIMOKaMH B
BBIUHCIICHUSIX

10-19

5-9

Pabota conepxut
MeHee MOJIOBUHBI
BEPHO
BBITIOJTHEHHBIX
3aJaHUI

Pacuerno-
rpadudeckas
pabota Ne3

Bce 3aganmns
BBIIIOJTHEHBI
MIPaBUIIBHO,
HMEIOTCS
HEe3HAYUTEIbHBIE
OILINOKH,
HEIOYETHI

30

15

B pab6ote nmeetcs
0oJ1ee TOIOBUHBI
BBIIOJIHEHHBIX
3aJaHUH, IMEIOTCS
3aaHus,
BBIIOJIHEHHBIE C
OLIMOKaMH B
BBIUHCIICHUSX

15-29

8-15

Pabora conepxut
MeHeEE IT0JIOBUHBI
BEPHO

0-14
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BBITTIOJTHECHHBIX
3aJaHUuN

Pacuerno-
rpaguyeckast
pabota Ne4

Bcee 3aganus
BBIIOJIHEHBI
MPaBUIIBHO,
HMEIOTCS
HC3HAUYUTCIIBbHBIC
OILINOKH,
HEJI0YEThI

30

15

B pabGote nmeercs
0oJiee MOTOBUHEI
BBIITOJIHCHHBIX
3aJJaHUi, UMEIOTCS
3a/1aHus,
BBIITIOJIHCHHBIC C
oImHnOKaMH B
BBIYHCIICHUSX

15-29

8-15

Pabora conepxxut
MECHEC ITOJIOBUHBI
BEPHO
BBIITOJTHEHHBIX
3a4aHUI

0-14

HononuutensHoe
3a1aHHE

O1reHuBaercs
TOJNBKO
ITOJTHOCTEIO
[IPaBUIIBHO
pelIeHHoe
3a1aHNE

20

7.3.2. IIpomeskyTOYHASL aTTECTAIUSA

IIkaa oneHMBAHUS Pe3yJbTATOB NPOMEKYTOYHOM aTTeCTAUMHU (IK3AMEH)

[IpomexyTouHas arrecTanus - (3K3aMeH) MPOBOAUTCSA Ha OCHOBE CYMMapHO HaOpaHHBIX 0alsIoB
[0 BBIMOJHEHHBIM pacueTHO-rpaduueckuM padboTam € y4eTOM BBIIOJHEHHS JOTOJHUTEILHOTO
3aJlaHUsl HA OCHOBaHUH KPUTEPUEB UX OLIEHKH.

CymMmapHbIii 6a/11

pe3yJibTaToB
padoThI B
ceMecTpe

0-39

40-59

60-79

80-100

OneHnka 3a
IK3aMeH

HEYAOBJIETBOPUTEIEHO

YIIOBJIETBOPUTEIHHO

XOpOoLIo

OTIIMYHO

MUHHCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHNS POCCUCKOU ®EJIEPALIU

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE VUYPEXIEHUE
BBICILIEI'O OBPA3OBAHUA

«MOCKOBCKHUM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)
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Hucuumuna «JIuHeitHas anreOpay»

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Jluneiinas komOunamums BekTopoB. basuc. Koopnunatel BekTopa.
1 2 -1
A=|3 1 0

T
2. Berauciuts onpenenntens Matpuipl € =4 | ecnn o1

4 =2x, +3x3 =12,
xl +5x2 _3)('3 - 1,
2x4+3x, —2x3 =3.

3. Pemnre cucremy ypaBHeHuit metoiom I'aycca

4, Tokasats, uro Bexroppr 7= (:=12) — n=(20.3)  p=2-LD o6pasyior Gasuc B
IPOCTPAHCTBE.

5. Jlano obmee ypasHenne mpamoit 273 73=0- Hammcars: ypasHenme mpsmoit ¢

YTI0BBIM KO3 (GUIIMEHTOM; ypaBHEHUE IPSIMOM B OTPE3KaxX; HOPMaJIbHOE ypaBHEHUE IPSIMOMH.

YTBepxkaeHo Ha 3acenanuu kKadeapsl «Martematuka»y « 31» 03 2026 r., mpotokoa Ne 7

3aB. kadeapoi O.M. bapanona / /

Jl51s mpoBeieHHs TPOMEXYTOUHOTO KOHTPOJISI 3HAHUW CTYAEHTOB B JTUCTAaHIIMOHHOM (hopMare B
pa3zpaboTaHHBIX Kadenpoit «MareMaTnkay OHJIAHH-KypcaX HMEIOTCSI UTOTOBBIC TECTHI.
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