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

K ocHOBHBIM yenam 0CBOEHMSI JUCHMILIMHBL «MaTteMaTuka» ciaeayeT OTHECTH:

- BOCIIUTAHUE Y CTYACHTOB O0LIE MaTeMaTU4eCKON KYJIbTYpHI;

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

- pa3BUTHE CHOCOOHOCTU CTYIEHTOB K WHAYKTUBHOMY U JAEIYKTUBHOMY MBILIJICHUIO
Hapsiy ¢ pa3BUTHEM MaTEMaTHYECKON MHTYMIINY;

- YMEHME CTYIEHTaMH pa3BUBaTb HABbIKU CAMOCTOSTEIbHOIO H3y4eHUs Yy4eOHOU Hu
Hay4YHOU JIMTEpaTyphl, COAEPKALICH MaTeMaTUYECKHE CBEJICHUS U PE3YJIbTATHI;

- TMOATOTOBKY CTYJEHTOB K JEATEJIbHOCTH B COOTBETCTBUU C KBATM(PHUKAITMOHHOMN
XapaKTepUCTUKOM OakajlaBpa IO HampaBiICHHIO, B TOM 4ucie (opMHUpOBaHHE YMEHHI
HCI0JIb30BAaTh OCBOEHHBIE MATEMaTHUYECKHE METO/IbI B MPOPECCUOHANIBHOMN JA€ATEIbHOCTH.

- TOJrOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpoOB, BOCTPEOOBAHHBIX B YCIOBHUSX
1u(ppoBol TypOYIEHTHOCTH U BBICOKUX TEXHOJIOTUYECKUX PHUCKOB COBPEMEHHOM HUPpPOBOM
SKOHOMHMKH.

K ocHOBHBIM 3a0auam 0cBOeHUS TUCUUIUTMHBI «MaTemaTrkay clielyeT OTHECTH:

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

- opMupoBanue y cTygeHTa TpedyemMoro Habopa KOMIIETEHIINH, COOTBETCTBYIOIIHUX €TI0
HaIpPaBJICHUIO MMOJATOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.

OO0ydenue 1o aucuuIUIMHE «MaremaTuka» HampaBieHO Ha (OpPMHUpPOBAHHE Y
oOyJarormuxcsi ciaeayromux kommereHid B cootBeTcTBUU ¢ PI'OC 38.03.01 (ypoBeHb
OakanaBpuaTa) Mo HampaBiieHuto nmoarotoBku 38.03.01 DxoHOMUKA, YTBEPKAEHHBIM MPUKA30M

Muno6praayku Poccun ot 12.08.2020 Ne 954 (¢ mu3sMeHeHUsIMHU U JOTIOTHEHUSIMU OT 26 HOSOPs
2020 1):

Kon m HaumeHoBanue NHaukaTopbl 10CTHKEHUSA
KOMIeTeH Ui KOMIIEeTeHI[HH
OIIK-2. CiocoOeH ocylecTBIsTh COOp, HOIIK-2.1. OcymecTtBasier c6op, 00paboTKy,
00pabOTKy U CTATUCTHYECKUI aHAIIN3 CHCTEMaTH3AIIHIO CTaTUCTHYECKOU
JAHHBIX, HEOOXOJMMBIX JIJISI PEIICHUS UHpOpMaIuy, 000CHOBBIBATh BBIOOD
MOCTaBJICHHBIX SKOHOMUYECKUX 33]1a4; UCTOYHUKOB HWH(POpPMAIMH, HEOOXOIUMYIO

JUISL pEIICHUS SKOHOMHUYECKUX 3a/1a4
HOIIK-2.2. Beibupaet uHCTpyMEHTapHil
00paboTKU CTATUCTUYECKOTO MaTepHara,
COOTBETCTBYIOIIUN COJIEPIKAHUIO
MOCTABJIEHHBIX 5KOHOMUYECKHX 3a71a4

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

JIMCUUIUIMHA OTHOCUTCS K 0J10KY «DaKyIbTaTUBHBIE JUCLUTUIMHBDY.
E€ uzyuenue obecrieunBaeT U3y4eHUE TUCIUITINH
B obazamenvrou yacmu:

- MaTeMaTUYECKU aHaJIH3;

- MUHEeiHas anredpa;

- OCHOBBI OM3HEC-TUIAHUPOBAHMUS;

- OCHOBBI IIPOIPaMMUPOBAHUS.



B uacmu, ¢popmupyemoti yuacmuuxamu 06pazo6amenibHbIX OMHOUEHUIL:
- yIpaBlieHUE pUCKaMH OM3HEC-TIPOIIECCOB;
- QITOPUTMBI U CTPYKTYPBI JaHHBIX.

3. CTpykTypa U coaepkaHue TUCHHILINHBI

OO61ast TpyA0€MKOCTh AUCIHUIUIMHBI COCTABJISET 2 3aU€THBIE €AMHUIIBI - 72 yaca.

3.1. Buabl yueOHOIi padoThl M TPY/I0€MKOCTh

3.1.1. Ounas ¢opma o0yueHnus

11\7_;1 Bua yueOHoii paboTbl KOJ}:;:?):TBO Cemectp 1
AYIUTOPHBIE 3aHATHUS 32 32
B ToM uucne:

1. Jlexun - -

2. CeMuHapCcKue/IPaKTUUECKUE 3aHATHS 32 32

3. JlabopaTopHbIe 3aHATHS - -
CamocrosiTejibHasi paboTa 40 40
IIpomekyTOoUHAs aTTecTALMS
3a4er 3 3
HTroro 72 72

3.1.1. OuHo-3a04Has ¢gopma o0y4eHMsI

iﬁl Buna yueOHoii padoThl KOJL‘;:?);TBO Cemectp 1
AyAUTOpPHBIE 3aHATHS 14 14
B toMm uucne:

1. Jlexuun - -

2. CeMuHapCKUe/TIPAKTUUECKHUE 3aHATHS 14 14

3. JlaGopaTopHbIe 3aHATHUS - -
CamocrositesibHas paboTa 58 58
IIpomesxkyTouHasi arTecTamus
3a4er 3 3
Hroro 72 72

3.2. TemaTn4yecKuii MJIaH U3yYeHHUS N CHUTITHHbBI

(mo ¢popmam oOydeHus)

3.2.1. Ounas opma 0OyueHUs




TpynoemkocTh, yac

AynurtopHas padora

Ne Camo
- Pa3nenabl/TeMBbl CTOSIT
Cemuna | Jlabop | [Ipakr
n/ y eJ1bHA
JUCIHUININHBI Beero | jyox pckue/ | aTopH | MYecK
n . MPAKTH ple as i
I yeckue | 3aHATH| IOArO pabot
3aHATUA a1 TOBKa a
1 Paspmen 1. DirieMeHTHI TNHEHHON 22 26
anreopsl
1.1 | Tema 1.1. MaTpuibl u onpeenuTeNN 8 10
1.2 | Tema 1.2. CucremMbl IMHEHHBIX 14 16
YpaBHEHUU
2 Pasgen 2. JIuneiinoe 10 14
MPOrPAMMHUPOBAHHE
2.1 | Tema 2.1. OOmiag 3agaya JUHENHOTO 6 8
MIPOrPAMMHUPOBAHHUS
2.2 | Tema 2.2. [locTaHOBKA U pelICHUE 4 6
3aJ1a4 KOMMEPYECKOM JICATSIIEHOCTH
Hroro 32 40
3.2.2. OuHo-3a04Has (popma 0OyueHus
TpynoeMKocTb, Yyac
AyauTopHasi pabora
Ne Camo
/ Paspenni/Tembr Cemuna | Jla6op | IIpakt crosiT
1
AMCIMILUTHHBI Beero | ji.. pckue/ | atopH | mueck | €TPHA
n . PAKTH ple as i
I YeCKH€ | 3aHATH | MOATO paboT
3aHATHSA a1 TOBKa a
1 Pasnen 1. DnemMeHTHI INHEHHON 10 32
anreopsl
1.1 | Tema 1.1. MaTpu1ibl 1 onpeaeTuTENN 4 14
1.2 | Tema 1.2. CucteMsl JUHEHHBIX 4 20
YpaBHEHUH
2 Pasnen 2. JIu"ennoe 6 24
MPOrpaMMHUPOBAHHE
2.1 | Tema 2.1. OOmiag 3agaya IMHENHOTO 4 14
MIPOrPaAMMHUPOBAHHS




2.2 | Tema 2.2. IlocTaHOBKA U pELICHHUE 2 10
3a7a4 KOMMEPUYECKOU AeATEIbHOCTH

Hroro 14 58

3.3. Conepxxanue pa3aeioB IMCUUILITHHBI

1. DyieMeHTBI JIMHEHHOI aJredpbl

1.1. MaTpuusl U onpeaeJnuTe n

OcHoBHble cBefeHHss o Marpumax. Omnepanuu Hajx Matpuuamu. Omnpenenurenu
KBaapaTHbIX MaTpull. CBoiicTBa onpenenureneidt. OOpaTHas MaTpuiia. 3aJadu ¢ SJKOHOMUYECKUM
coaepxanueM. [Ipumenenue Microsoft Excel B pemienuu 3anaq.

1.2. Cucrembl JTUHEHHBIX YPABHEHH I

OO011ue NOHATHS CUCTEMBI IMHEHHBIX ypaBHeHU. HaxokeHre eJMHCTBEHHOTO pEeLIeHUS
cucteMbl. MeTton oOpaTHOM Marpuubl. MeToJ ¢ UCHOJB30BaHUEM pPACIIMPEHHON MaTpHULIbIL.
Merton ¢ ucnonszoBarneM Gopmyn Kpamepa. O0muii moaxox K perieHruIo CUCTEM YpaBHEHHIA.
PaBHOCMIIBHOCTE CHCTEM JIMHEHHBIX YpaBHEHHMM IpU 3JIEMEHTapHbIX NpeoOpa3zoBaHuUsX. MeTon
l'aycca. Teopema Kponekepa — Kanemnu. 3agauu ¢ 3xoHOMHAYECKUM coaepkanueM. [I[pumenenue
Microsoft Excel B pemenuu 3amad.

2. JInHeiliHOe NPOrpaMMHpPOBaHHE

2.1. O0mas 3aga4ya JTMHEHHOI0 NPOrPaMMHUPOBAHUS

OKOHOMHMKO-MaTeMaTU4YecKue  MOJENu, MpUBOJAAIIME K  3a7adaM  JIMHEHHOro
MpOrpaMMHUPOBAHUA. 3a/1aull C SKOHOMUYECKUM cojepkanueM. [Ipumenenne Microsoft Excel B
pElIeHNH 3a/1ay.

2.2. [TocTaHOBKA M pellleHUe 32/1a4 KOMMePYeCKOoi 1esiTeJIbHOCTH

Ontumuzanys  KOMMEpUYeCKOW  gesTenbHOCTH — mpeanpustusa.  [lmanupoBaHue
ToBapoobopoTa. [IpousBoacTBeHHas 3amada. TpaHcropTHas 3ajgada. 3ajada O Ha3HAYCHHSIX.
[TocTpoenre KOJBIEBBIX MapIIpyTOB. 3a7ada O packpoe (MUHUMH3AIMS OOpe3KoB). 3agada o
3arpy3ke KoHTeiHepa. 3aaaun ¢ SKOHOMUYECKUM cojiepkanreM. [Ipumenenue Microsoft Excel B
pELIeHUH 3a/ay.

3.4. TemaTnka NpakTU4YeCKUX 3aHATHI M0 JUCHUIIJIMHE

3.4.1. Ounas ¢popma o0y4eHust

3aHAT Tema 3ausTHSA

1 JleicTBus ¢ MaTpuIiaMu

2 OnpenenuTeny KBaIpaTHbIX MaTPUII
3 OO6patHas MaTpula
4

3aaun ¢ SKOHOMUYECKUM cozepkanueM. [Ipumenenne Microsoft Excel B perienuu
3a1a4

OO111e MOHATUS CUCTEMBI JINHEMHBIX ypaBHeHUH. HaxoxieHne eIMHCTBEHHOTO
pelIeHHs CUCTEMBI

MeTopl HaX0XkIeHUs! pelIeHHs] CUCTeM ypaBHEHHH. MeTo1 00paTHON MaTpHIIbI
MeTopl HaX0XK/IEHUs! pellIeHHs] CUCTeM ypaBHEHUH. MeTo1 00paTHON MaTpHIIbI
MeToapl HaXO0XK/IEHHUS pEelIeHHs CUCTEM ypaBHEHU. MeToJ1 ¢ UCIOIb30BaHUEM
pacuIMpeHHON MaTPHIIbI

MeToabl HaX0XK/IEHUS pEeIIeHHs] CUCTEM ypaBHEHUH. MeToJ1 ¢ UCIIOIb30BaHUEM
¢dopmyn Kpamepa




OOuIMii MoIX0 K PEIISHHIO CUCTEM ypaBHEHUN. PABHOCHIBHOCTD CUCTEM JIMHEHHBIX

10 .
ypaBHEHU IIPU DJIEMEHTAPHBIX MPe00pa3oBaHUsIX.

11 Merto1bl HaxX0KACHUS pelIeHus cucTeM ypaBHeHu. Meron ["aycca

12 3amaun ¢ SKOHOMHYECKUM coiepkanueM. [Ipumenenue Microsoft Excel B pemennn
3a1a4

OO6mas 3aa4a IMHEWHOTO MPOTPAMMUPOBAHUSL. DKOHOMUKO-MATEMAaTUUYECKUE

13 .
MOJCJIH, IMIPUBOAAIINC K 3aa4aM JIMHCUHOTI'O IPOTpaMMUPOBAHUNS.

14 | I'eomeTpryeckuil METOJ pelIeHus 3a/1a4 JJUHEHHOI0 MPOrpaMMUPOBAHHUS

15 | 3amaum c skoHOMHUYecKkuM conepxkanueM. [Ipumenenne Microsoft Excel B pemennn

3a/1a4

16 | 3amaum c skoHOMHUYecKuM conepkanueM. [Ipumenenne Microsoft Excel B pemennn
3a/1a4

3.4.1. OuHo-3a04Has ¢popma 00yueHuUs:
No
3aHST Tema 3ansTHS

us

1 JleiictBust ¢ marpuniamu. OnipefienuTeny KBaapaTHeIX MaTpull. OOpaTHas MaTpuiia

2 3amaun ¢ sKoHOMUYECKUM cojepkanneM. [Ipumenenne Microsoft Excel B pemenun
3a1a4

3 OO011re NOHSTHS CUCTEMBI JTMHEWHBIX ypaBHeHUI. HaxoxkieHre eqMHCTBEHHOTO
pEeUIeHUs] CUCTEMBI

4 MeTopI HaXOXK/IEHUS PEIICHUS] CUCTEM ypaBHEHUM. MeTo 1 0OpaTHOM MaTpHUIIB.
MeTo/1 ¢ HCTI0JIb30BAHMEM PACIIUPEHHOW MaTPUIIBI

5 MeTo1bl HaX0XKACHUS PELUICHUS] CUCTEM YpaBHEHUH. MeTO/T ¢ UCTIOJIb30BaHUEM
dhopmyn Kpamepa. Meron ["aycca

6 OO6mras 3aa4a JUHEWHOTO MMPOTPAMMHUPOBAHUS. DKOHOMUKO-MaTEMaTHIECKUE
MOJIEJIH, IPUBOJAIINE K 33/1a4aM JIMHEHHOTO POTPaMMHUPOBAHHS.

7 ['eomeTprueckuii METOT pelIeHHsl 3a1a4 JJUHEHHOT O TPOrpaMMUPOBAHUS

8 3amauu ¢ 3KOHOMUYECKUM cozeprkanueM. [Ipumenenne Microsoft Excel B pemennun
3a1a4

4. Y4eOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE o0ecnieyeHue

4.1. HopmaTusnsbie 1o0kyMeHTbI 1 'OCThI

[Ipuka3z MunuctepcTBa Hayku U Bbiciiero oopazoBanust PO ot 12 aBrycra 2020 r. Ne 954 «O6
yIBepkACHUU (eAepalbHOrO0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa BBICILErO
oOpa3oBaHus - 6bakanaBpuat no HampasieHuto noaroroBku 38.03.01 DxoHOMuUKAY.
AxanemMuvecknii y4eOHBIM MiaH 1o HampaBieHuio noarotoBku: 38.03.01 DxoHomuka
[Tpodunb: «IKkOHOMMKA OpraHu3auuil U npeanpusTHiiy. @opma oOyuenus — ounas. 2026.
AxanemMudecknii y4eOHBIM TIJIaH Mo HampaieHuto moArotoBku: 38.03.01 DxoHomuka
[Ipoduns: «IxoHOMHUKA OpraHu3aluil U npeanpuituity. @opma oOydeHHs] — OYHO-3a04YHasl.
2026.

IIpuka3 MuHucTepcTBa Hayku U Bbiciiero oopazoanus P® ot 6 anpenst 2021 r. Ne 245 «O6
yTrBepxkaAeHuU [lopsaka opranu3aiuy 1 OCyIIECTBICHUS 00pa30BaTeIbHON NESTEILHOCTH 110
oOpa3oBaTeNbHBIM TpOTpaMMaM BBICHIETO OOpa3oBaHHUS - MporpaMMmaM OakajgaBpHara,
IporpaMMam ClelHaluTeTa, IporpaMmMmamM MarucTpaTypbi».

Vxa3 Ilpesunenra Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Crpaterun HaydHO-
TEXHOJIOTMYECKOTo pa3Butus Poccuiickon denepaunny».



6. Ilpuxa3 MunucrepcrBa oOpazoBanus U Hayku Poccuiickoii @eneparmu ot 23.08.2017 Ne 816
«O6 yrBepxkaenuu Ilopsaka TpUMEHEHUS  OPTraHU3ALUSAMH,  OCYIIECTBIISIOUIUMHU
00pa3oBaTeNIbHYI0  JAEATEIbHOCTb, AIIEKTPOHHOTO oOyueHus, JMCTAaHITMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH MPH peaTn3aliii 00pa30BaTEIbHBIX IPOrPAMMY.

4.2. OcHoBHas1 JIUTEpPaTypa

1. Kpemep, H. III. Maremarnka: yueOHuK U mpaktukyMm s By3oB / H. 1II. Kpemep, M. H.
@®puaman, M. M. Tpummn; non pexakuueit H. 1. Kpemepa. — 3-e u3n., ucnp. u J0m. —
Mocksa: M3narensctBo FOpaiit, 2023. — 422 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-
5-534-08547-1. — Texct: anekrponHbIi // O6pa3oBarenbHas iardgopma FOpait [caitt]. —
URL: https://urait.ru/bcode/510867 (mata oopamenwus: 21.03.2026)

2. Tarapuuxos, O. B. Martemaruka: y4eOHUK U NMPaKTUKyM JJIsl IPUKJIaJHOTO OakanaBpuara /
O. B. Tatapuauxkos, A. C. Uyiiko, B. I'. lllepuines; moxg oOmieit pegakiueit O. B. Tatapaukosa.
— Mocksa: U3natenscrBo FOpaiit, 2023. — 334 ¢. — (Briciree oopa3zoBanue). — ISBN 978-
5-9916-3568-4. — TekcT: anekTpoHHbI // Obpa3zoBarenbHas miatdhopma Opait [caitt]. —
URL: https://urait.ru/bcode/532507 (nata oOpamenus: 21.03.2026).

3. Tarapaukos, O. B. Maremaruka u JHHEWHOE MporpaMMmupoBanue. [IpakTukym: ydebHOE
nocobue s By3oB / JI. I'. buptokoBa, P. B. CarutoB; mox o6meit pemakuueir O. B.
TatapaukoBa. — Mocksa: M3narensctBo FOpaiit, 2023. — 53 ¢. — (Bricmiee o6pa3oBanue).
— ISBN 978-5-9916-9800-9. — Tekct: anektponHbid // ObOpa3zoBatenbHas 1uiatdopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/514082 (nara obpamenus: 21.03.2026).

4.3. lonoTHUTE/ILHAS JIUTEPATypPa

1. Kocnukos, C. H. MaremaTudeckue MeTObl B SKOHOMHUKE: yueOHOe rocooue s By30B / C.
H. KocaukoB. — 2-e u3s., ucrp. u gon. — Mocksa: UznatensctBo FOpaiit, 2023. — 170 c.
— (Bwicmiee obpazoBanme). — ISBN 978-5-534-04098-2. — TekcT: 3neKTpOHHBIN //
O6pazoBarenpHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514178 (mata
obOpamenus: 21.03.2026).

2. ®ommu, I'. IL DKOHOMHUKO-MaTEMATHUYECKUE METOJIbl M MOJIEIM B KOMMEPUYECKOU
NEeSATENBbHOCTH: yueOHUK i OakanaBpoB / I'. I1. ®omun. — 4-¢ u3n., nepepad. u gom. —
Mocksa: WUznarensctBo FOpaiit, 2021. — 462 c. — (bakanaBp. AkaieMHUECKHil Kypc). —
ISBN 978-5-9916-3021-4. — Texkcrt: anektpoHHbIi // OOpa3oBaTenbHas miargopma FOpaitt
[caiiT]. — URL: https://urait.ru/bcode/487904 (nara o6pamenus: 21.03.2026).

4.4. DeKTpOHHBbIE 00pa3oBaTe/IbHbIE PeCYpPChI

[IpoBenenue 3aHATHII W TEKyHle W MPOMEXKYTOYHON aTTECTallMd BO3MOXHO B
JUCTaHIIMOHHOM (opMaTe ¢ MPUMEHEHUEM CUCTEMbl AUCTAHIIMOHHOTO OOYYEHUS] YHUBEPCUTETA
(CAO-LMS) wna ocHoBe pa3paboraHHbix Kadeapoit «MaTemaTukay 3JIEKTPOHHOTO
obpazoBatenbHOro pecypca (OOP) mo Bcem pasnenam nporpaMmal.

Hazanue 0P Ccblika
MaremaTrka https://online.mospolytech.ru/course/view.php?id=13104

ITopsinok npoBeneHus pabOT B AUCTAHIMOHHOM (opMaTe yCTaHABIUBACTCS OTAEIbHBIMU
pacropsbKeHUsMHU TpopeKTopa Mo y4eOHOM paboTe W/MiaM LEHTPOM Y4eOHO-METOIUYECKOM
paloThI.

Kaxnpiii oOywaromuiicss obecriedeH HHIMBUAYaIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K
AJIEKTPOHHBIM OUOIMOTEYHBIM CUCTEMaM

\ Hassanue 35C \ Ccblika \




DneKTpoHHAas oubnmoTeka
Mockosckoro Ilonurexa:

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

DNEeKTPOHHO-OMOINOTeUHAS
cuctema [IPR SMART

https://www.iprbookshop.ru

ObpazoBarenbHas 1ardopma
IOPAUT

https://urait.ru

4.5. JInneH3U0HHOE U CBOOOTHO pacinpocrpansieMoe nmporpaMmmMmHoO¢E odecrneuyeHue

HoctynHocTh
Pa3zpadoruuk I1O | (imuen3suonHoe, | Ccbliika Ha Exunblii peectp
Ne| HaumenoBanue | (mpaBoo0diaagareJ ¢B000IHO POCCHIICKUX MPOrpaMM JIf
b) pacunpocrpansiem | 9BM u B/l (npu Ham4yum)
oe)
1 | Astra Linux | OOO «Pycobutex- |JluneH3noHHoe https://reestr.digital.gov.ru/ree
Common Edition [ Actpa» str/305783/?sphrase_id=9540
36
2 | Moii Oduc 00O «Hosgsle JInnensnonHoE https://reestr.digital.gov.ru/ree
o0JavHbIe str/301558/?sphrase_id=9433
TEXHOJIOT U 75
3 | Apache Apache Software | CBo6oaHO -
OpenOffice Foundation pacmnpocTpaHseMoe

4.6. CoBpemeHHbIe PodecCHOHATBbHBbIE 0a3bl JaHHBIX U HHGOPMALIMOHHbIE

CIIPaBOYHBIC CUCTEMBbI

Ilepeuens pecypcoB cetn UHTepHeT, JOCTYNHBIX AJI5l OCBOEHHS TUCIUIIUHBI:

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

m/

OrpaHUYEHUN

Mathway. Pemenue 3agau no
anredpe

https://ru.symbolab.com/

HocrtynHo B cetn
WutepHer 6e3

OrpaHUYEHUN

IIpogeccnonanbHblie 0a3b1 JAHHBIX

baza nanHBIX Hay4yHOU
ANEKTPOHHOU OMOIHOTEKH
(eLIBRARY.RU)

http://www.elibrary.ru

HocrynHo



https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://online.mospolytech.ru/course/view.php?id=7621&section=1
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. MaTepuajibHO-TeXHUYECKOe o0ecniedeHne T CUNIIUHbI

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

21.]'[5[ IMPOBCACHUA HHTCPAKTUBHBIX ITPAKTUYCCKUX 3aHATHHU HCIIOJIB3YIOTCA KOMIIBIOTCPHBIC
KJIaCChI C MyJIbTUMEIMA 000pyI0BaHUEM (IIPOCKTOP, IKpaH, MudpoBas A0CKa).

6. MeTroanyeckue peKoOMeHAAIUH

6.1. MeTonnueckne peKOMeHIAlUH /ISl IPeNoiaBaTeisl 10 OPraHU3aluM 00yYeHus!

[Ipexnae Bcero, ciemyeT oOpaTUTh BHUMaHHE CTYACHTOB Ha TO, YTO MPAKTUYECKU BECh
M3y4aeMbIil UMH MaTepHall He TpeOyeT KaKoW-Tn00 CreruaibHO M (JIOTTOJTHUTEIILHOM ) TOATOTOBKU
W BIOJHE MOXET OBITh YCHENTHO W3YYeH, €CIM CTYACHTBHl OyayT TOocCemarb 3aHsATHs,
CBOEBPEMEHHO BBITIOJIHATH JAOMAIIIHUE 3aJaHUs U TI0JIb30BaThCs (ITPH HEOOXOJMMOCTH ) CUCTEMOM
MJIAHOBBIX KOHCYJIBTAIIMI B TEUCHHUE KaXXI0TO cemecTpa. Bomeamme B kypc JInHeiHOM anreOpbl
pas3fenbl SBISAIOTCSA KIACCUYECKUMHU, B TO K€ BPEMsI OHU MPAKTUUYECKU OPUEHTUPOBAHBI, TaK Kak
MMEIOT IIUPOKOE PACHpOCTpaHEHHUE IJIs PEIICHUs MNPUKIAJAHBIX SKOHOMHUYECKHX 3aaad. Ux
OCBOEHHE MOMOKET CTyJEeHTaM JIOTUYECKH BEPHO, apIyMEHTUPOBAHO U SICHO CTPOUTh YCTHYIO U
MMCBMEHHYIO pEeuYb, YCIENIHO MPUMEHSTh HAKOIUICHHbIE 3HaHWs B MpodeccroHanbHON
JeSITeIbHOCTH.

HeobxomumMo ¢ camoro Hayana 3aHATUH pPEKOMEHIOBATh CTYJEHTaM OCHOBHYIO U
JOTIOTHUTEBHYIO JIUTEPaTypy, AOCTyNE K OJIEKTPOHHBIM 00pa3oBaTElIbHBIM pecypcaM H
OMOIMOTEYHBIM CHCTEMaM, a B KOHILIE CeMecTpa JaTh CIIMCOK BOIIPOCOB JUIsl TOJATOTOBKH K 3a4ETYy.

Ha mnepBoM 3aHfATHM 1O JOUCHUILUIMHE CIEAyeT 00s3aTelIbHO NPOUHPOPMHUPOBATH
CTYICHTOB O BHJIE U (popMe IPOMEKYTOUHON aTTECTALIMK 110 JUCIUIUINHE, CPOKAX ee MPOBEACHMUS,
YCIOBUSAX JIOMYCKAa K IMPOMEXKYTOYHOW aTTeCTallid, MPUMEHSEMBIX BHAAX IPOMEXKYTOYHOTO
KOHTPOJISL.

N3noxxeHne TeopeTHUECKOro MaTepuaia JOJDKHO COMPOBOXKAATHCS WILTIOCTPATHBHBIMU
pUMepaMu, TIIATEeILHO OTOOPAHHBIMU MPENOAaBaTeNeM TaK, YTOObl TEXHUYECKHE TPYIHOCTH U
BBIKJIQJIKM TPU DPELICHUH 33Jayd HE OTBJIEKAIM OT TJIaBHOTO: OCMBICICHHS HJEU U CYTH
MpUMEHSEeMbIX MeTO0B. CieayeT Bcerja ykas3blBaThb HPHUMEPbl MPAKTUYECKOTO NPUMEHEHUs
pPaccMOTPEHHBIX HA 3aHATUAX YPaBHEHUU U (HOPMYIL.

[IpakTudeckue 3aHATHS AOHKHBI OBITH OPraHU30BaHbI MPETNoaBaTesieM TaKUM 00pazom,
9TOOBl OCTaBAJIOCh BpeMs Ha TMEPUOJAMYECKOE BBIMOJIHEHHE CTYIECHTaMH HEOOIbIION
CaMOCTOSITENILHOM paboOThI B ayIUTOPUH IS TPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHana.

[IpenogaBatenb, BeAyMIMi MPaKTHYECKUE 3aHATHUS, JOJDKEH COTJIACOBBIBATH Y4eOHO-
TEMaTUYECKHH IJIaH 3aHATHI ¢ IEKTOPOM, UCTIONB30BaTh €AMHYIO CUCTEMY 0003HAUYEeHUH.

[IpenonaBatento cienyer JOOMBAaThCA CHUCTEMATHUECKOW HEMPEPHIBHOW  pabOThI
CTYICHTOB B TEUEHUE CEMECTPa, HEOOXOAUMO BBISIBISTH CUJIBHBIX CTYJICHTOB U MPHUBIEKATH UX K
Hay4yHOU paboTe, K y4acTHIO B PA3HOTO PoJIa OJIMMITHATAaX U KOHKYpcax.


http://webofscience.com/

CTyneHT J[OJDKEeH OINyIIaTh 3auHTEPECOBAHHOCTh IIpEenojaBaTelisi B JOCTHXKEHUU
KOHEYHOTO Pe3yJibTara: B IPHUOOPETCHUH 00YyUaIONIUMUCS TIPOYHBIX 3HAHUH, YMEHUW U BIIAJICHHS
HAKOIUICHHON MH(OpMAIIUEH sl pEIICHUS 3a/1a4 B TPO(eCcCHOHATBHOM IS TEIIBHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

Bo3MoxHO TIpoBeneHHME 3aHSATHA W aTTeCTalMid B JAWCTAHIMOHHOM (opmare C
MIPUMEHEHHEM CHUCTEMBbI JUCTaHIMOHHOrO oOydenus ynuBepcutera (CJO-LMS) Ha ocHoBe
pa3paboTaHHbIX Kadeapoit «MaTemaTrKay 3EKTPOHHBIX 00pa3oBaTenbHBIX 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. MeTtoauueckue YKazanusl 1Jis1 oﬁyqaloumxca 0 OCBOCHHUIO JTUCHMITIIMHBI

Matpuusl 1 onpeaenurtesu. [Ipexae Bcero, CTyA€HT 10JKEH MOHATH, YTO MaTPULA — 3TO
TabIuIa yucen (MpuyeM 3Ta TaOlnHla MOKET MMETh OJUHAKOBOE YMCJIO CTPOK M CTOJOLOB, a
MOJKET OBITh U IPSIMOYT'OJIBHOM ), @ OIIPEJIEIUTENb- 3TO YUCIIO, 3alIUChIBAEMOE B BU/I€ KBAIpaTHOM
TaOJIMLIBI, TO €CTh OMPEACTUTENN CYIIECTBYIOT TOJIBKO Y KBaJPaTHBIX MaTPHLL.

Crnenyet 06paTuTh 0c000€ BHUMaHUE Ha OTIEPALlUI0 YMHOKEHHUS PSIMOYTOJIbHBIX MaTPHUI]
U TIOHATh, KAKMM TIOJy4aeTcs MOPAJ0K MaTpUllbl — pousBeneHusi. OcoOEHHOCTh MaTpUIl TaKkKe

COCTOHMT B TOM, 4YTO NPOW3BEJEHHE MATPHI] HE MepecTaHoBo4HO, To ecTh AB # BA Cnenyer
00s3aTenbHO YOEIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIIME 3a/1a4H.

Baxxupim siBsieTcst moHATHE 00paTHOM MaTpuibl. Hano 3HaTh ycioBue CyniecTBOBaHUS
0oOpaTHOM MaTpULbl U AITOPUTM ee nocTpoenus. Ilocie ee BeIUMCIEHUS 11eI€cO000pa3HO JenaTh

MPOBEPKY MPABWIBHOCTH PEHICHMS, BBIIIOJHUB OMNEPALNI0 YMHOKEHHUS A'A=E (momxHa
MOJYYUThCS CIUHUYHAS MAaTPHUIIA)

[Ipu uzyuenuu onpenenureneii Hal10 YETKO YCBOUTh MOHATUS MUHODA, aIre0panyeckoro
JIOTIOTHEHUSI, 3HATh MHOTOYMCIIEHHBIE CBOMCTBa omnpeaenuTens. Jlas OCBOGHHsS TEXHUKH
BBIYMCIICHUS OIpeNeuTeNeil 1enecoo0pa3Ho, BBHIOpaB MPOU3BOJBHBIN OMPECTUTENb BbIIIE
TPETHEro MOPAJIKA, PACKPHITH €r0 Pa3IMUYHBIMH CIIOCOOAMHU, IPUMEHSS PA3JIOKEHUE U TIO0 CTPOKaM
1 1o croomam. OOpaTtuTe BHUMaHUE, KaKue CTPOKH (CTOJIOIBI) TPEAIOYTHTEIbHEE BEIOUPATD JIJIs
PacKpbITUSL OINpEAeTUTeNs, 4YTOObl YIPOCTUTH €ro BbluuciaeHue. OcoOeHHO >PPEeKTUBHO
BBIYHCIICHUE OMPECNIUTENs C MOMOIIBI0 3JIEMEHTAPHBIX MPeoOpa3oBaHUil, IPUBOASIIIUX €ro K
TPEYroJbHOMY BUAY.

[Ipyn w3ydyeHUM pelICHH CHCTeM JIMHeHHBIX ajdredpamyeckux ypaBHeHuii (CJIAY)
oOpaTtuTe BHUMaHHE, MPEXK/Ie BCEro, Ha MOHITHE PEIICHUs] CUCTEMbI U YCIIOBUS CYIIECTBOBAHUS
pelIeHui B 3aBUCHMOCTH OT COOTHOILIEHHUS MEXAY PAaHTOM MAaTpPHUIIbI, PAaHTOM pacCIIUPEHHON
MaTpHIIbl CUCTEMBbI M YMCJIOM HEW3BECTHBIX M ypaBHeHHIl. OOpaThTe BHUMaHHE Ha YCIOBUS
npumenenus popmyn Kpamepa u meroga oOpatHoii MmaTpuilsl. BHrMaTenbHO pazdepute mpuMepsl
pelleHHs TMPOU3BOJBHBIX CHCTEM JIMHEWHBIX airedpanveckux ypaBHeHUH Metonom [aycca
(BBeeHHE 0a3MCHBIX U CBOOOIHBIX TIEPEMEHHBIX ).

N3zyuenue paznena JiuneiitHoe nporpaMMHpoBaHue TPeOYeT 3HaHUHN U YMEHUHN pelIeHus
3aJja4 U3 MpeJblIyIINX OCBOCHHBIX pa3zenoB. Heo6xoammo oOpaTUTh BHUMaHKUE HAa B3aUMOCBSI3b
MEX Iy MaTpHUIIaMH, ACWCTBUSIMH HaJ HUMH U CHCTEMaMU JIMHEHHBIX aNreOpandeckux ypaBHEHU I
B pelIeHNH HoBoro tuna 3ajad. [Ipu pemennu 3agau ¢ npumenenueM Microsoft Excel cnenyer
0co00e BHMMaHUE OOpaTUTh Ha OCBOEHHE COOTBETCTBYIOIIMX BCIIOMOTATENbHBIX MPOLERYp —
yCTaHOBKA, MPABIJIbHOE 3aNIOJTHEHUE MTApaMETPOB, YKa3aHHUE CChUTOK Ha SYSUKH U T.JI.

OTMeTHM B 3aKIIOYEHHE, 4YTO YCIENIHOE H3yYyeHHe JAUCHUILIHHBI «MareMaTukay,
npuoOpeTeHne HEOOXOAMMBIX KOMIIETEHIIMH, YMEHUI M HAaBBIKOB BIAJCHHUS MaTeMaTHYECKUM
anmapaTrom TpedyeT OT CTYACHTOB OOJIBILION caMOCTOATENbHOM paboThl. OOpaTHTE BHUMAHHE, YTO
KOJIMYECTBO 4YaCOB, OTBOJUMBIX Ha CaMOCTOSITENbHYIO Pa0OTy B COOTBETCTBHUHM C Y4E€OHBIM
IJTaHOM, OO0JIBIIIE YHCIIa YaCOB, OTBOJIMMBIX Ha BCE BHJIBI AYAUTOPHBIX 3aHSATUH.



7. ®OHJ OLIEHOYHBIX CPEICTB

I.MeTOJIBI KOHTPOJISI H ONCHUBAHUA pe3yJ/ibTaTOB oﬁyqe}mﬂ

JInst KOHTPOJIsL yCIIEBAEMOCTH U KAYECTBA OCBOECHUS TUCLIMIUIMHBI HACTOSIIEN
MPOrpaMMOM MPEYCMOTPEHBI CIEAYIOIINE BUJIBI KOHTPOJIS:

- KOHTPOJIb TEKYILEH YCIIeBaeMOCTH (TEKYIINI KOHTPOJIb);

- IPOMEXYTOYHAsl aTTecTalus (3a4eT).

2. llkana u KpUTEepHHU OLleHUBAHUS Pe3y/JIbTATOB 00y4eHUs!

dopMa NPOMEKYTOYHON aTTeCTALMM: 3a4eT

[IpomexyrouHas arrectanus 00yJaromuxcs B Gopme 3auera MpoBOAUTCS 110 pe3yabTaTam
BBITIOJIHEHUS] BCEX BUJOB yueOHOM pabOThl, MPEIyCMOTPEHHBIX yYEOHBIM IUIAHOM IO JAaHHOM
JTUCLMIUIMHE, IPU 3TOM YUUTBIBAIOTCS PE3YIbTAThl TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH B TEUEHUE
cemectpa. O1ieHKa CTENEeHN JOCTUKEHHUS 00yJaroIIMMUCS TNIAHUPYEMBIX pPe3yIbTaTOB 00ydeHuUs
[0 JUCIUIUIMHE MPOBOJUTCS MpernojaBaTesieM, BEIYIIUM 3aHATHS MO AUCUUILIMHE METOJIOM
SKCHEpTHOM oueHkU. [lo uToram mpoMexyTouHOM aTTecTaluy MO JUCHMILIMHE BBICTABIISETCS
OIICHKA «3aYTEHO» WJIU «HE 3aYTECHO.

Ml kana
OLICHUBAaH
us

Onucanune

3auTeHo

Boimonnensl  Bce  0o0si3aTeNbHbIE  YCIOBUSL  MOATOTOBKM  CTYJIEHTa K
MPOMEKYTOUHO U aTTecTalluy, MPETyCMOTPEHHBIE MPOTPAMMOi1
muctuiuiniael.  CTyA€HT JIeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHIA,
HABBIKOB MPUBEJICHHBIM B TaOIHIIAX MOKa3aTelel, OnepupyeT NpuoOpeTeHHBIMU
3HAHUSIMHM, YMEHHUSMH, HaBbIKAMH, MPUMEHSAET WX B CUTYalUAX MOBBIIIEHHON
cnoxHoctu. Ilpu sToM MOryT OBITH JOMYIIEHBI HE3HAYUTENbHBbIE OIIMOKH,
HETOYHOCTH, 3aTPyIHEHUS MPU aHATUTHUECKUX OIepalusaX, epeHoce 3HaHuN U
YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYAIIUU.

He
3a4TEHO

He BbmonHeHsl — oOs3aTenbHBIE  YCIOBHS — HOATOTOBKM — CTyJEHTa K
IIPOMEXYTOUHON aTTECTAllMM, IPELYCMOTPEHHBIE IPOrpPaMMON JUCLUIUIMHBL,
WJIN cTyneHT NIEeMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUN, YMEHUH,
HaBBIKOB IPUBEICHHBIM B TAOJIMUIAX MOKa3aTelel, JOIMyCKalTCs 3HaYUTEIbHbIE
OLIMOKM, TMpPOSBISIETCS OTCYTCTBHE 3HAHMH, yMEHHUIl, HABBIKOB IO psay
[IOKa3aTeJIed, CTYIEHT MWCHBITHIBACT 3HAYUTENbHBIE 3aTPyJHEHHS IIpU
ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSAMU IIPU UX IIEPEHOCE HA HOBBIE CUTYALIUH.




3. OueHo4HbIe CpeACTBA

3HaHUH, 00yYaOIIEerocs 10
OTIpE/ICTICHHOMY pa3zeny, TeMe,
npooIeMe U T.11.

HaumeHoBaHue IIpeacrasiienue
Ne KparTkasi xapakTepucTHKAa OLEHOYHOI0
OLICHOYHOI0 OLICHOYHOI0
n/n cpeacrsa
cpeacTBa cpeacrea B ®OC
1 Kontponbhas CpenctBo npoBepKku ymMeHui npuMeHats | KoHTposbHbie
(camocrosiTeNnpHAs | NOJIydYEHHbIE 3HAHUS JUI PELICHUs 3a/1a4 | 3a1aHus (Ipumep)
) pabora (KP) OTIPEICIIEHHOTO THIIA TI0 TEME HITH
pasneiy
2 PacuerHo- CpenctBo poBepKu ymMeHul npuMeHats | Kommekr 3aganuii
rpaduueckas MOJIy4Y€HHbIE 3HAHUS 10 3apaHee JUISL BBITIOJTHEHUS
pabota (PT'P) OTIPENICTICHHON METOIUKE JIJISl PEIICHUSI pacyeTHo-
3a/1a4 WM 33JJaHUI 110 MOJTYJIFO WIIN rpaduueckoit paboTbl
JWCIIUIJIMHE B LIEJIOM.
CpenctBo KOHTPOJISI, OpraHM30BaHHOE KaK
crenuanbHas Oecena ne1aroru4eckoro
. a00THUKA ¢ 00yJaroIIMMCs Ha TEMBI
YceTHbI onpoc p YHarotm ., Bonpocs! no
CBS3aHHbBIE C U3y4aeMON AUCHUILTUHON, U
3 cobecenoBanue, TeMam/pasjenam
paccuMTaHHOE Ha BbISICHEHHE 00beMa
(YO) JUCITUTUIAHBI

3.1.Tekymmii KOHTPOJIb

OHCHOLIHBIC Cp€acTBa TCKYHIETO KOHTPOJIA YCIIEBAEMOCTH BKIIOYAKOT KOHTPOJIBHBIC

BOITPOCHI U 3aaHUA OJId KOHTPOJ OCBOCHUA 06yLIaIOH_[I/IMI/ICH pas3aciioB JUCHUIIIIMHBI, ITPHUEM

PI'P.

Conep:xanue pacueTHO-TpaduuecKoi padoThl.

Pacuerno-rpadpuueckas padora Nel
Martpuupbl u onpenenuTeny. 3agadyu ¢ SKOHOMHYECKUM cojepxkanueM. [Ipumenenune Microsoft
Excel B pemenuu 3amau.

PacyerHo-rpadpuueckas padGora Ne2
Pemenune cuctem nuHEHHBIX anreOpandeckux ypaBHeHHIl Meromamu ['aycca, Kpamepa wu
oOpaTHO MaTpullbpl. 3a1auu ¢ IKOHOMUYECKUM cojaepxkanueM. [Ipumenenne Microsoft Excel B
pElIeHUH 3a/ay.

PacyerHo-rpaduueckas padGora Ne3

Pemenue

3aJa4  JIMHEHHOTO nporpaMMHnupOBaHUA

rpau4ecKuM  METOJIOM.

3amaun

9KOHOMHUYCCKUM COJACPKAaHNEM. HpI/IMeHeHI/Ie Microsoft Excel B peuieHuu 3a1a4.

KomnuexT 3amannii

AJIsl BBINIOJTHEHHUsI pacdeTHO-rpapuyecknx pador (PI'P)

1. BbIUHCIUTD:
1. marpuiy 2A — 3B;

1o AucHUIInHe «MaTeMaTHKa

PacuerHo-rpadguyeckas padora Nel




2. npousseaenue matpuil AB 1 BA. BeIsicHUTSD, SBASIOTCS JIW JaHHBIE MATPHUILIBI
MepeCTaHOBOYHBIMU;

3. onpenenuTenb MaTpuLbl A,

4. matpuiry, oOpatHyro B. BeImoHUTE IPOBEPKY.

I1. BeinostHUTH yKa3aHHbIe Bbile Bhiuncienuss B Microsoft Excel.

1.1 225 2 3 3 1.2 (5 3 -7 4 -1 P
A=|4 3 4|.B=|1 -1 1 A=|-1 6 -3|.B=|4 -2 -6
336 1 -2 -1 2 =2 1 2 0 3
1.3 1 -3 2 2 5 6 1.4 (5 8 —4 3 2 5
A=3—41B={12‘s A=|/6 9 -5|.B=[4 -1 3
2 -5 3 1 3 2 4 7 -3 9 6 5
1.5 3 5 =2 3 0 2 1.6 (2 1 3 1 1 -1
A=1 -3 2 B={2 1 1 A=|1 0 2|.B=|-2 3 2
6 7 -3 5 -1 3 10 4 2 -2 1
1.7 0 2 -1 6 5 4\ 13 (2 -1 -3 2 -1 -2
A=|-2 -1 2|.B=[3 2 1 A=|8 -7 -6|.B=|3 -5 4
3 -2 -1 1 2 -1 -3 4 2 1 2 1
1.9 3 5 -6 2 8 —5) Lll0 2 1 -1 3 6 0
A=2 4 3 |.B=/-3 -1 0 A=|2 -1 1|.B=|2 4 —GJ
-3 1 1 4 5 -3 1 0 1 1 -2 3
1.11 -6 1 11 3 0 1 1.12 (3 1 2 0 -1 2
A= 2 5.B=|0 2 7 A=|-1 0 2|.B={2 1 1
3 7 1 -3 2 121 [3 701
1.13 2 3 2 3 2 -1 1.14 (6 7 3 2 0 5
A=1 3 -1|,B={3 1 2 A—-IO}_B—Jr—l 2
41 3 53 0 221 4 3 7



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.



-
{

Az006 =

Arpp7 =

-
I

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 KBaIPATHBIC MATPHIIBI, OJIHA U3 KOTOPBIX TPETHETO, a 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 u B MOXXHO yMHOXUTb, CJAEAYET 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 TPOu3BEICHNUE 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 penienue cucteMbl TMHEHHBIX ypaBHEHU MeToIoM KpaMepa u MeTo10M 00paTHOiA

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 pemenne cucteMsl JMHEHHBIX ypaBHEHHH MeTojoM ["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
eaAuHUL TpuObUIK. B TekyieM roty o coOupaercst yBeIUYUTh BIOKEHUS B dKUBOTHOBOJICTBO 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 IOy, €CIH 3€PHOBOACTBO MPUHOCUT 5% MpUOBUIH Ha BIOKEHHBIE

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

JI71st Tpon3BOCTBA CTOJIOB U ITKaoB MeOenpHas (padprKa UCTIOIb3yeT HEOOX0IMMBIE PECYPCHI.
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 0JJHO
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 OJIHO W3JeNMe JaHHOTO BMJA, OOmHMN (GoHI pabodyero BPEMEHH KaXJOTO 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 uznenuit A, B u C wucnomsdyercss 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
UCTIOJB3YyeMOT0 000py/ZOBaHMS, MPHOBLIL OT pPEANTHU3alUU OJHOTO HW3JENUs JTaHHOTO BHJA
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 CBIPbhsI: CaXapHBIN MECOK, MaTOKy U (ppykToBOE mope. HOpMBI pacxoaa ChIpbs KaXa0To
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#t gaOpuke 175 U3rOTOBJICHUS YEThIPEX BUJIOB M3IEIUN MOXKET ObITh MCHOJIb30BaHA
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 IPUBEICHBI 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 KaXXI0T0 BrUaa AO0JIKHA IIPOHU3BECTHU (ba6p1/11<a, YTOOBI CTOMMOCTh
HU3TOTOBJICHHOM npoaAyKIUunu OblIa MaKCUMAaJILHOIA.

Bapuant 7

[Ipennpusarue BBIIYCKAET YETHIPE BUJAA MNPOAYKUMH M MCIOJB3YeT TPU THUIIA OCHOBHOTO
obopynoBaHus: TOKapHoe, ppesepHoe U MITUOBaIbHOE. 3aTpaThl BpEMEHH Ha W3TOTOBJICHUE
€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

Omnpenennuth Takoil 00bEM BBITYCKA KaXA0r0 U3 U3JIEIHUM, IpU KOTOpPOM 0011asi mpuObLIb 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,

[TmranOoBBIE HOPMATHBEI 3aTPAT ATUX PECYPCOB B pacueTe Ha eIWHUILY TOBAPOB M MPHOBLTH OT UX
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 MPEANPUATHIO MAKCUMATIBHYIO TIPUOBLI.

Bapuanr 9

N3 geTpipex BUIOB CHIPhsi HEOOXOIMMO COCTaBUTh CMECh, B COCTaB KOTOPOH JOKHO BXOJIUTH HE
MeHee 26 en. xumudeckoro BemectBa A, 30 en. —BemecTsa B 1 24 en. — Beniectsa C. KonndgecTBo
€AMHUI] XUMUYECKOTO BEIIECTBA, COJIEPIKAIIETocs B 1 KT ChIphS Ka)KJ0TO BUJIA, IIeHA 1 KT CBIPhs
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 KOJWYCCTBA BCIICCTB AAHHOI'O BHOA 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



M3TOTOBIICHHUE OJJHOTO M3EIHS KaXI0T0 BUuAa, o0mmii poHa pabouero BpeMeHu Kax10# U3 rpymnmn
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 M3JEINe 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 M3JICTUH KaXKI0TO BUA, TPH MAaKCUMAIBHOU OOIIE CTOMMOCTH BCEH M3TOTOBIIIEMOM
MPOAYKIIAH.

Bapuanr 11

[Ipn mpom3BOACTBE HETHIpEX BHJIOB Kaless BBITIOJHICTCS TATh TPYII TEXHOJIOTHUYECKUX
onepanuii. HopMbr 3arpat Ha 1 kM Kabenst JAaHHOTO BUAA I KaXIOW M3 TPYMI OIEPAIlHid,
NpUOBLIL OT pean3anui 1 KM KaKJI0To BHJa Kabess, a Takxke oOmuil GoH pabodyero BpeMeHH,
B TEUEHHE KOTOPOTO MOT'YT BBHITIOJIHITHCS 3TH OIEpaIliy IPUBEACHBI HHKE.

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 IUIAaH BBINYCKa Kabens, NHpu KOTOpoM oOImas NpuObUIb OT peau3aluu
M3TOTOBJISIEMOM MPOAYKIUH SABIISETCA MAKCUMAIIBHOM.

Bapuanr 12

Cranpubie npyThs unHOM 110 cM HE0OX0IMMO pa3pe3aTh Ha 3ar0TOBKH AIHHOM 45, 35 u 50 cm.
TpeOGyeMoe KOJMYECTBO 3arOTOBOK JAHHOTO BHJA cOCTaBisieT cooTBeTcTBEHHO 40, 30 1 20 mT.
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

OHpe)IeJ'II/ITI), CKOJIBKO IIPYTBEB II0 KaXXJIOMY M3 BO3MOJKXHBIX BAapPHAHTOB CJICAYET pa3pe3arh,
YTOOBI IMOJIYYUTh HE MCHECC HYKXKHOI'O KOJIMYCCTBA 3arOTOBOK KaXXJA0T0 BHUJa IIPU MUHHUMAJIBHBIX
OTXO0Jax.

Bapuanr 13

Jlnst mpon3BoACTBa Tpex BUAOB u3nenuii A, B, C npeanpusaTre UCHoIb3yeT YEThIPE BUAA CBIPBS.
Hopwmsbl 3aTpar celpbsd KaKIOTO BHJA HA IPOU3BOJACTBO €IWHMIBI IMPOAYKLIMH JAHHOTO BH[A,
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 — ne 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 coOUpaeTcst 3aka3aTh HW3JAaTeNbCTBY BBIMYCK XYA0XKECTBEHHBIX
ansboMoB Tpex THNoB A, B, C. VX M3roroBieHne JTUMHUTHUPYETCS 3aTpaTaMH PECypcoOB TPex
BHJIOB, Y/I€JIbHBIE PACXO/Ibl KOTOPBIX IPUBEAECHBI HUXKE.

Y nenbHbIE 3aTPAThl PECYPCOB HA BBIMYCK
Bun pecypca a1b00MOB
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DuHaHchl, p. bymara, 1.
Tpynosarparsl, 4eil. 4

N>
(=N =Yy
(VN NN e

N3naTenbcTBO 71 BBITIOJNHCHHS 3aKa3a MOJY4HIIO (UHAHCOBBIE cpeacTtBa B oOweme 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
anpooMm tumna 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
HCI0JIb3YETCSI HECKOJIBKO BUOB pecypcoB. VicxoqHble TaHHBIE JUIs TIOCTPOESHUSI MaTEMAaTHYECKOM
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, JCH. €/I. 31 42 30 20 180 000 <
[1nan ToBapooOOpoTa, JIeH. 1. 200 150 170 50 750 000 >
MUHUMAJIBHO JOTTYCTUMBIE 3HAYCHUS 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 ompenenuTs IUTAH XO3SIMICTBEHHOW JEATENHHOCTH TOPrOBOTO MPEANPHUSTHS,
obecreunBarOnii MaKCUMyM MPUOBUTH MIPH 33JaHHBIX OIPaHUYCHUSIX Ha CKIIAJICKHE IO,
TPYIOBBIE PECYPCHI, U3AEPKKU OOpaIllEHUs, TOBAPHBIEC 3aIachl, BEIUYUHY TOBAPOOOOPOTA, €CIU
TOpProBasi MpUOBLIL B pacueTe Ha €IMHUILY TOBapooOOpOTa j -i TPYIIIbI 3a4aHa.

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 moTpebutenedt Bj, j=1, 2, ..., m, pacloJIO)KEHHBIX B pa3HbIX MecTaxX. VX morpeOHOCTH
COOTBETCTBEHHO paBHbI bj, j=1, 2, ..., m. Tapudsl IepeBO30K STUHUIIBI TPOJIYKIIMHA OT KAXKIOTO
u3 unmanos norpedurensm 3anatrorces Matpuneit Cij (i=1, 2,..., n; j=1, 2, ..., m).

73



[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 nonyaneneﬁ IMPOAYKIMU K €€ MMOCTaBIIUKaM, IpHu

KOTOPOM 00111asi CTOUMOCTh TIEPEBO30K OblJIa MUHUMAJILHOM.

2. TlocTpouTh MaTEeMaTHYECKYIO MOJICIb 3a/1a4H.
3. Cosnatp Ha pabouem iucte Excel Tabmuiry /11 BBOIa UCXOHBIX JTAHHBIX.
4. 3anoiHUTH TaOIUITy UCXOHBIMH IAHHBIMU U HEOOXOIMMBIMU (DOpMYTIamMHu.
5. Haiitu pemenue 3agaun cpecTBaMu HaACTpouku [louck 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
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AL 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
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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
Bapuanr 9
[ToTpeburenu
Dunnanet [TpownsBoacTBO
B1 B2 Bs Ba4
Aq 1 4 8 7 510
Az 5 6 8 9 90
As 7 2 4 8 120
[ToTpebHOCTH 270 140 200 110
Bapuanr 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
dOunmansl IIpousBoacTeo
B1 B> Bs B4
As 5 4 3 4 160
Az 3 2 5 5 140
As 1 6 3 2 60
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[ToTpebHoctn 80 80 70 130
Bapuanr 12
[loTpeburenu
dunuranel [TpownsBoacTBO
B1 B2 Bs B4
Aq 4 2 3 1 80
A; 6 3 5) 6 100
As 3 2 6 3 70
[ToTpedbHocTH 80 50 50 70
Bapuanr 13
[ToTpeburenu
Dunnanet [TpownsBoacTBO
B1 B2 Bs Ba4
As 6 7 3 2 180
A; ) 1 4 3 90
As 3 2 6 2 160
[TorpebHOCTH 45 45 200 140
Bapuanrt 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 B4 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
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Ha n tunoBbeix omeparuii HeoOXomumo HasHauuTh n padounx. Crommocts Cij
BBITIOJTHEHUS 1-M paboyuM j-it onepanuu npuBeaeHa B Tabnuue. TpeGyeTcst HAWTH Takue
Ha3Ha4yeHUs pabouMx, MPU KOTOPBHIX BCE OMEPAIMM OBLIM Obl BBINOJIHEHBI, KaXkKIbIH
pabounii 3aHAT TOJILKO Ha BBHIIOJIHEHUH OJHOM Onepaiy, CyMMapHasi CTOMMOCTh paboT

IIpU 3TOM OblJIa MUHUMAaJIbHOM.

Onepanuun
PaGoune
O1 02 On
P1 Cl1 C12 C1
n
P2 c21 c22 Cc2
n
Pn Cnl Cn2 Cn
n
1. TlocTpouTh MaTEMaTHYECKYIO MOJICIb 3aa4H.
2. Cosznatp Ha pabouem ymcte Excel Tabmuity nmst BBOIa HCXOTHBIX JIAHHBIX.
3. 3amnoJHUTH TAOJUITYy UCXOTHBIMHU JaHHBIMH U HEOOXOAUMBIMHU (HOpMYIamMHu.
4. HaiiTu pemenue 3a1auu cpeacTBamMu HaacTpoiiku [louck pemenus.
Bapuanr 1
Onepanuu
Paboune
O 02 O3 O4
P1 60 52 45 40
P2 65 46 45 52
P3 72 50 70 44
P4 30 30 50 62
Bapuanr 2
Onepanuun
Paboune
O1 02 O3 (on
P1 112 110 90 95
P2 80 100 80 95
Ps 70 68 85 70
P4 75 60 79 70
Bapuanr 3
Onepanun
Paboune
O 02 O3 O4
P1 20 15 20 14
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P 22 10 12 15
P3 12 22 20 30
P4 10 12 15 14
Bapuanr 4
Onepanuu
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 02 O3 Oy 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
O 02 O3 O4 Os
P1 11 8 9 10 9
P2 9 10 8 14 15
Ps 10 12 12 9 11
P4 12 10 11 30 10
Ps 14 12 13 14 12
Bapuaur 7
Onepanun
Paboune
O 02 O3 O4 Os
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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
Omneparuun
Paboune
01 O2 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
O 02 03 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
Bapuant 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

80



Onepanuu

Paboune
O 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
Oneparuun
Paboune
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
Bapuanr 14
Onepanuu
Paboune
O 02 O3 O4 Os
P1 295 245 235 255 325
P2 305 290 295 315 355
Ps3 275 355 255 325 315
P4 265 270 275 300 315
Ps 295 265 250 265 315
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Bapmuant 15

PaGouue

Onepanuu

O1

Os

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

Kputepuu onenku:

Ne n/m

Bua pa6oTsl

CreneHb BHINOJIHEHUS
3aJaHuA

bana 3a
BBINOJIHEH
He padoThI
B
OCHOBHOM
CpOK

banna 3a
BBLINOJIHEH
He padoThbl
B
JOTIOJHHUT
eJbHbII
CPOK

JdomoaHut
eJbHbIEe
O0aJLIIBI

Pacuerno-
rpadudeckas
pabora Nel

Bce 3amaHus BBIIOIHEHBI
MPaBUILHO, UMEIOTCS
He3HAYMUTEIbHBIE OIINOKH,
HEJI0YETHI

30

15

B pabore nmeercs 6oi1ee
ITOJIOBUHBI BBITTOJTHEHHBIX
3aJJaHAH, UMEIOTCS 3aJIaHus,
BBITIOJIHEHHEIC C OITUOKaMU B
BBIYHCIICHUSIX

15-29

7-17

Pabota comepxut MeHee
TTOJIOBIHBI BEPHO BBHITTOTHEHHBIX
3aJaHUI

0-10

0-6

PacuerHo-
rpaduyeckas
pabota No2

Bce 3amaHus BBIIOIHEHBI
TIPaBIIIBHO, UMEIOTCS
HE3HAYUTEIbHBIE OLIHOKH,
HEIOYETHI

30

15

B pabGote nmeetcs Gomee
IMOJIOBHUHEI BBITOJIHEHHBIX
3aJaHni, UMEIOTCS 3aJJaHus,
BBINIOJIHEHHEIC C OITUOKaMU B
BBIYHCIICHUSIX

15-29

7-17

Pabora conepxut MeHee
TIOJIOBUHEI BEPHO BBITIOITHEHHBIX
3alaHUU

0-15

0-6

Pacuerno-
rpaduyeckas
pabora Ne3

Bce 3amaHus BEIIOIHEHBI
MPaBUIILHO, UMEFOTCS
HE3HAYUTENbHBIE OIIMOKH,
HETOYETHI

40

20

B pabore nmeercs Oomnee
TIOJIOBUHBI BBITIOJTHEHHBIX
3aJIaHUi, UIMEIOTCS 3aaHusl,

20-39

10-19
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BBIMTOJTHEHHBIE C OLIMOKaMH B
BBIYUCIICHUSX

Pabora conep:xut meHee
MIOJIOBUHBI BEPHO BBHITIOJTHEHHBIX 0-19 0-9 -
3aaHUI

4, Homonmautens | OuieHUBaETCS TOIBKO
o¢ 3a1aHne MOJIHOCTHIO TTPaBUIIBHO - - 20
pelIeHHOE 3aJaHHe

3.2. [IpoMe:xxyTouHAas aTTecTANS

[IpomexyTrouHas arrecTanus - (3a4eT) MPOBOJUTCS HA OCHOBE CYMMapHO HaOpaHHBIX OalIOB 110
BBINIOJIHEHHBIM pacyeTHO-TpauueckuM padoTaM C Y4YETOM BBINOJHEHUS JOMOJHUTEIBHOTO
3aJlaHUsl HA OCHOBAHWM KPUTEPUEB UX OLIEHKH.

Ikasa oueHnBaHus Pe3yJbTaTOB MPOMEKYTOYHOM aTTeCTAlMU (324eT)
CymMmapHblii 6a1a

pe3yJabTaToB 0-39 40-100
PaGoThI B ceMecTpe,

OueHka 3a 3a4ueT HC 3a4TCHO 3a4TCHO
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