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1. llesn, 327244 U IVIAHUPYeEMbIe Pe3yJbTAaThl 00yUeHHs M0 JUCIHUILINHE

K oCHOBHBIM ye/i2m OCBOCHUS TUCHUIUIMHEI «JIMHEelHas anredpay» cleayeT OTHECTH:

- BOCIIUTaHHE Y CTYACHTOB OOLIei MaTeMaTH4eCKON KYJIbTYpBhI;

- IpuoOpeTeHre CTyIEHTaMU IMPOKOr0 Kpyra MaTeMaTUueCKUX 3HAHUM, YMEHUN U HaBbI-
KOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHIYKTHBHOMY W JIAYKTHUBHOMY MBIIIIICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYULINH;

- YMEHUE CTYJCHTaMH Pa3BUBATh HABBIKM CAMOCTOSTEIILHOTO U3YUEHUsI YIeOHOUW 1 HAY4-
HOH JINTEepaTyphl, COAEPKAILECH MATEMATUYECKUE CBECHUS U PE3YNIbTATHIL;

- IOJITOTOBKY CTY/ICHTOB K JICATEIHBHOCTH B COOTBETCTBUU C KBATU(UKAIIMOHHON XapaKTe-
PHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4YKcie (POpMUPOBAHUE YMEHUHN HUCIIOJIb30BATh OCBO-
E€HHBIC MATEMATHYECKHUE METO/IBI B TPO(eCcCHOHAIBHON IeITeTLHOCTH.

- MOATOTOBKY BBICOKOKBAJIM(PUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHUSAX LH(]-
POBOIi TypOYJICHTHOCTH M BBICOKUX TEXHOJOTUYCCKHX PHCKOB COBPEMEHHOW IMU(POBON IKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0cBOEHUS TUCIUIUIMHEI «JInHelHas anreOpay clieyeT OTHECTHU:

- OCBOGHHUE CTY/IEHTAMU OCHOBHBIX MOHSTHIA, METOAOB, (OPMUPYIOIINX OOIIYI0 MaTeMa-
TUYECKYIO MOJATOTOBKY, HEOOXOAMMYIO JIJIsl YCIIEITHOTO PeIIeHUs MPUKIIAIHBIX 3a/1a4;

- (hopmupoBaHHe y CTyIeHTa TpedyemMoro Habopa KOMIIETEHIMI, COOTBETCTBYIOIIUX €T0
HAIPABJICHUIO MTOITOTOBKU U 00ECTICUUBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/Ia.

OOyuenne no aucnuIuinHe «JInHelHas anreOpa» HampaBiIeHO Ha (OPMUPOBAHHE y 00Y-
YaIuxcs caeayonux komnetenuuid B coorserctBuu ¢ @I'OC 27.03.05 (ypoBeHs OakanaBpu-
ata) mo HampasieHuro nmoarotoBku 27.03.05 MHHOBaTHKA, YTBEPKAEHHBIM MTpUKa3oM MHHOOD-
Hayku Poccum ot 31 utomns 2020 r. Ne 870:

Koa m HauMeHoBaHHe KOMIIETEHI[MH

NHaukaTopbl JOCTHKEHUS KOMIIe-
TeHLMH

OIIK-2. CniocoGeH popmynupoBaTh 3a1a4u
npodeccHoHaIbHON AeATETLHOCTH Ha OCHOBE
3HaHUH NPO(UIBHBIX Pa3/eNoB MaTeMaTHye-
CKHX, TEXHUYECKUX U €CTECTBEHHO- HAyYHBIX
JUCLHUIUIMH (MOyJieit)

NOIIK-2.1. 3naet npo¢uibHbIe pa3ienbl Ma-
TEMaTHYECKHUX, TEXHUYECKUX U €CTECTBEHHO-
Hay4YHBIX JACLUIUIVH

NOIIK-2.2. Ymeer hopmynupoBaTh 3a1a4u
npodecCHOHAIBHOM 1eATETbHOCTH Ha OCHOBE
pOo(UIBHBIX 3HAHUH pa3/ielloB MaTEMaTHKH,
(U3MKU U IPYTUX TEXHUYECKUX M €CTECTBEH-
HOHAYYHBIX TUCHUIUINH

NOIIK-2.3. VimeeT onsIT perieHus npodeccu-
OHAJIbHBIX 3aJ]a4 HAa OCHOBE MPUMEHEHUS Ma-
TEMaTUYECKUX METOJOB U MOJENEH, MaTeMa-
THUYECKOTO aIlapara, Ha OCHOBE 3HaHHUH Ipo-
(UIIBHBIX pa3JeNoOB TEXHUYECKUX U €CTe-
CTBEHHO- HAYYHBIX JTUCHUIUIMH

2. MecTO TUCHMIIUHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlyucuumiuHa oTHOCUTCA K 00s13aTeNbHOM yacTH O10ka b1: Monyns «Maremarudeckue u

CCTCCTBCHHO-HAYYHLIC JUCHUIIIINHBD).

E€ usyuenue obecrnieunBaeT n3yuyeHue AUCUUIIINH




B obsazamenvrou wacmu:
- MaTeMaTHYECKHUI aHaJIN3;
- SKOHOMHUYECKask TEOpus

- MOACIIMPOBAHUC B HHHOBaLII/IOHHOﬁ JCATCIIBHOCTHU,

B uacmu, ghopmupyemoit yuacmuuxamu 06pazoeamenbHvlX OMHOUEHUIL:
- orieHKa 3G (HEeKTUBHOCTH HHHOBAIIMOHHOM JESITEILHOCTH.

3. CTpyKTYypa M cojiep:KaHue TUCHUIIHHbI

OO01mmast Tpy10eMKOCTh JUCHIUTUIINHBI COCTABISET 3 3a4eTHbhIE enuHuIlbl - 108 gacos.

3.1. Buabl yueOHOI padoThl U TPYA0EMKOCTh

3.1.1. Ounas popma odyueHust

1‘1\2’1 Bup yueOHoit padoThl KOJ::;:?:}TBO Cemectp 1
AyAUTOpPHBbIE 3aHATHS 48 48
B Tom uncie:

1. Jlexum 16 16

2. CeMHHapCKUe/TPAKTUYECKHUE 3aHITH 32 32

3. JlaboparopHbIe 3aHATHS - -
CamocrosiTejibHass padora 60 60
IIpomMexkyTouHasi atTecTanmus
9K3aMEH €) €]
Hroro 108 108

3.1.1. 3aounas ¢opma o0yueHust

1‘17121 Buj yueoHoii padoThl KOJ:;::;SBO Cemectp 1
AyIMTOpHBIE 3aHATHS 16 16
B Tom uncie:

1. Jlexun 6 6

2. CeMHHapCKUe/IPaKTUUECKHUE 3aHSTUSI 10 10

3. JlaGopaTopHble 3aHATHS - -
CamocTosiTe1bHasi paboTa 92 92
IIpomeskyTOUHAs aTTecTALMS
HK3aMeH €) €]
Hroro 108 108

Pazmemién B npunnoxxenun 1 x paboueit mporpamme.

3.2. TemaTuyeckuii MJIaH U3y4eHHUs TUCHUTLTUHBI




3.3. Conep:xanue pa3ieioB IMCUUILIHHBI

1. BBenenue

[Ipenmer, 3agaun u coaep:kanue JUCHUILTUHBL. CTPyKTypa Kypca, ero MECTO U POJIb B IOJ-
rOTOBKE OakanaBpa, CBSI3b C APYTUMU AUCLUIIIIMHAMM.

2. JJjieMeHThbI JJUHEIHO| ajredpbl

2.1. MaTpuibl U onpeaeuTe

OcHoBHble cBeeHus 0 MaTpunax. Onepanun Hajg Matpuiamu. OnpeneauTenu KBaapat-
HbIX MaTpull. CBoiicTBa onpeaenuteneit. OdpaTHas MaTpuua.

2.2. CucreMbl JIMHEHHBIX YPABHEHHU i1

OO01re MOHATHS CUCTEMBI TMHEHHBIX YpaBHeHUN. Hax ok IeHNe €MUHCTBEHHOTO PEIICHUS
cucteMbl. MeTo1 00paTHOM MaTpuIlbl. MeTOo 1 ¢ HCTI0JIb30BaHUEM PACIIMPEHHON MaTpHUIlbl. MeTo
¢ ucnonb3oBanueMm popmyn Kpamepa. O0muii moaxo/ K pelieHHI0 CUCTEM ypaBHEHUI. PaBHO-
CHWJIBHOCTh CHCTEM JIMHEWHBIX ypaBHEHUH MpH dJIeMEHTapHbIX IpeodpazoBanusix. Meton ["aycca.
Teopema Kponekepa — Kanemnu.

3. JIuneiinoe mporpaMMHpPOBaHHUe

3.1. O0mas 3a1a4ya JMHEHHOro0 NPOrpaMMHPOBAHUS

DKOHOMHMKO-MaTeMaTH4YeCKHe MOJIEH, MIPUBOIAIIME K 3a/a4yaM JIMHEHHOTO MPOrpaMMU-
poBaHuUsl.

3.2. [locTaHoBKA U pelieHHE 32124 KOMMEPUYECKOH 1eATeJTbHOCTH

OntuMuzanus KOMMEPUYECKO NesTeNbHOCTH Tpeanpustus. [Inanuposanue ToBapoo6o-
pota. [IpousBonacTBenHas 3anavya. TpaHcnopTHas 3agada. 3ajada o HazHaueHUax. [loctpoenue
KOJIBIIEBBIX MApIIPYTOB. 3a/1aua 0 packpoe (MUHUMH3AIKSI 00pe3KOB). 3a/1a4a 0 3arpy3Ke KOHTEH-
Hepa.

3.4. TemaTuka NPaKTHYECKUX 3AHATHH MO TUCIUIJIMHE

3.4.1. Ounas ¢popma o0yueHus

Ne 3a-
I Tema 3anaTHA

1 [Ipenmer, 3agauu U cogepx aHue TUCHUIUIMHBL. CTpyKTypa Kypca, €ro MECTO U POJib
B IIOJITOTOBKE OakajiaBpa, CBsI3b C JPYTUMH JTUCHMIIIMHAMHU

2 JleiicTBus ¢ MaTpuiaMu

3 Onpenenureny KBagpaTHbIX MaTpPHULL

4 OO6parHast maTpuna

5 3amauu ¢ 3KOHOMUYECKHM conepkanueM. [Ipumenenne Microsoft Excel B pemennu
3a1a4

6 OO111e MOHATHUS CUCTEMBI JIMHEHHBIX ypaBHeHUH. Haxox1eHre eJMHCTBEHHOT O pe-
IIEHHSI CUCTEMBI

7 MeTo1b1 HaX0XJIeHHsI pellIeHHs CUCTEM ypaBHEeHUH. MeTo 1 00paTHON MaTpHUIIbI

8 MeTo1b1 HaX0X/IEHUsI pellIeHHs CUCTEM ypaBHeHHUH. MeTo 1 00paTHON MaTpHUILIbI

9 Mertoasl HaxX0K/IEHUs PELICHUS] CUCTEM YpaBHEHMI. MeTO/| C MCIOJIb30BaHUEM pac-
ITUPEHHON MaTpUIIbI

10 MeTo bl HaXOXKIEHUSI PEIIeHUs CUCTEM ypaBHeHM. MeTo] ¢ ucrosb3oBaHueM (op-
Mmya Kpamepa

11 MeTo/1bl HaxX0KAEHUs penieHus cucteM ypaBHeHu. Meron [Naycca

12 3agaun ¢ SKoHOMHYECKUM conepxanueM. [Ipumenenne Microsoft Excel B pemennn
3a/1a4

13 OOm1as 3a1a4a JIMHEHHOTO NPOrpaMMHPOBAHH. OKOHOMHUKO-MAaTEMaTU4YECKUE MO-
JIeNId, IPUBOJSIIME K 3a/1a4aM JJMHEHHOTr0 MPOrpaMMUPOBAHUS.




14 | 'eomeTpuuecKkuii METO/ pEIICHNUs 331a4 JMHEHHOIO0 NPOrpaMMHUPOBAHHUS

15 | 3agauum ¢ skoHOMHUYEeCKUM cozepkanueM. [Ipumenenne Microsoft Excel B pemenun
3ajga4

16 | 3agaum ¢ sxkoHOMHUYECKUM cojiepkanueM. [Ipumenenne Microsoft Excel B pemenun
3aja4

3.4.1. 3aounas ¢opma o0yueHust

Ne 3a-
Tema 3agaTus
HATUS
[Ipeamer, 3agaun u coaepkanue TUCHUILTUHBL. CTPYKTypa Kypca, €ro MecTo U pojb
1 B IIOJrOTOBKE OakayiaBpa, CBSI3b C APYTUMH JUCIUIUIMHAMH. J[eHCTBUS ¢ MaTpHUIIAMHU.

Omnpenenurenu KBaapaTHeIX MaTpull. OOpaTHas MaTpuia. 3a1a4u ¢ 5JKOHOMUYECKIM
conep:xanuem. [Tpumeneure Microsoft Excel B pemenuu 3agau

OO0mire MOHATHSI CUCTEMBI JIMHEHHBIX ypaBHeHUH. HaxoxeHue e IMHCTBEHHOTO pe-
2 IIeHHs cUCTeMBbl. MEeTO/ bl HAX0XICHUS PEIlIeHUsl CUCTEM ypaBHEeHUU. Metoz obpar-
HOW MATPHIIbI

MeTo bl HaxXOKIACHUS PELLICHUS CUCTEM YpaBHEHUU. MeTo ¢ UCIIONIb30BaHUEM pac-
LHIMPEHHOW MATPHUILIBI

MeTobl HaX0X/IeHUs pellIeHHs CUCTEM ypaBHEeHUH. MeToJ| ¢ nucnoiab3oBaHueM (op-
4 myn Kpamepa. Meroz "aycca. 3agaun ¢ 3xoHOMUYECKUM cojepkanueM. [Ipumene-
Hue Microsoft Excel B pemennu 3a1au

O6mas 3aa4a TUHEHHOTO MTPOTPaMMHUPOBAHUSA. DKOHOMHKO-MAaTEMaTHIECKHUE MO-
JIeITY, IPUBOJISIIIUE K 3a/1a4aM JIMHEHHOTO MPOrpaMMHUpPOBaHus. [ eoMeTpudecKkuii me-
TOJ1 pEIlIeHUs 3a]a4 JMHEMHOr0 IPOrpaMMHUpPOBAHUs. 3aJa4l ¢ IKOHOMUYECKUM CO-
nepxxanuem. [Tpumenenne Microsoft Excel B pemennn 3aqau

=

4. Y4eOHO-MeTOoAMYECKOE U HH(POPMALIMOHHOE 00ecnieueHue

4.1. HopmaTuBHbie 1okyMeHTbl 1 'OCTbI

[Tpuka3 MunucrepcTBa Hayku U Bbiciiero oopazoBanust PO ot 31 urons 2020 r. Ne 870 «O6
YTBEPXKACHUH (eiepalIbHOTO TOCYIapCTBEHHOI0 00pa30BaTEIbHOIO CTaH1apTa BBICIIETO 00-
pas3oBaHus - OakanaBpHarT MO HanpaBieHUIo MoAroToBku 27.03.05 MHHOBaTHKAY.
AkaneMuyeckuil yueOHbIN IUIaH 1O HarpaBieHuto noarotoBku: 27.03.05 MuHoBaTuka, npo-
¢wib «YnpaBieHre HHHOBAIIMOHHOM J1esTeNbHOCThIO». DopMa o0yueHus — ounasi. 2025.
[Tpuxa3z MunucTtepcTBa Hayku U Boicuiero oopasosanust PO ot 6 ampens 2021 r. Ne 245 «O6
yrBepxkaeHuH [lopsika opraHu3ay U OCyIIEeCTBIEHUS 00pa30BaTebHON JeSITeIbHOCTH T10
o0pa3oBaTeNbHBIM MpOrpaMMaM BBICHIET0 00pa30BaHMs - IporpaMMamM OakajaBpuara, Ipo-
rpaMmaMm CHelMaInTeTa, IporpaMMaM MarucTpaTypb».

VYka3 Ilpesunenta Poccuiickoit @eneparuum ot 01.12.2016 Ne 642 «CTpareruu Hay9IHO-TEX-
HOJIOTMYECKOTro pasButus Poccuiickont denepanum.

[Tpuka3 MunuctepcTBa oOpa3zoBanus 1 Hayku Poccuiickoit @eneparun ot 23.08.2017 Ne 816
«O6 yrBepxxaeHuu llopsiika MpUMEHEHUs] OpraHU3aLUSIMH, OCYLIECTBISIOMIMMU 00pa3oBa-
TEJbHYIO 1€ATEIbHOCTD, AMEKTPOHHOTO O0yUYEeHH s, AMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTH TIPU peanu3anuu o0pa3oBaTeIbHBIX IPOrPaMM».

4.2. OcHoBHasl IUTEpPaTYypa

Kpemep, H. II. Jluneiinas anreOpa: yueOHUK U mpakTukyMm ais By3os / H. 1. Kpemep, M.
H. ®punman, U. M. Tpummn; nox pegakmued H. 11I. Kpemepa. — 3-e uzn., ucnp. u mom. —
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Mocksa: U3parensctBo FOpaiit, 2023. — 422 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-
5-534-08547-1. — Tekcrt: anextponnslii / O6pazoBatenbHas muatdopma KOpaiir [caift]. —
URL: https://urait.ru/bcode/510867 (nata o6pamenus: 21.08.2023)

Tarapuukos, O. B. JIuneiinas anre0pa: yaeOHUK U IPAKTUKYM /7151 IPUKIIAJIHOTO OaKagaBpu-
ata / O. B. Tarapaukos, A. C. Uyiiko, B. I'. llepmneB; mox o6mieit penakmueit O. B. TaTap-
HukoBa. — Mocksa: U3narensctBo FOpaiit, 2023. — 334 c. — (Bsiciiee o6pa3oBanue). —
ISBN 978-5-9916-3568-4. — Tekcrt: anmektponHbIi // O6pa3oBarenbHas miatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/532507 (nata oopamenus: 21.08.2023).

Tartapaukos, O. B. Jlunelinas anreOpa u JInHEHOE TporpamMmupoBanue. [IpakTukym: yueo-
Hoe mocobue juis By30B / JI. I'. Buprokosa, P. B. Caruros; mox obmieii penakimueii O. B. Ta-
tapHukoBa. — Mocksa: M3natensctBo IOpaiit, 2023. — 53 ¢. — (Bricmiee obpazoBanue).
— ISBN 978-5-9916-9800-9. — Tekct: snektponHbIi // ObpazoBarenbHas mmiardopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/514082 (mara obpamenus: 21.08.2023).

4.3. lonoJIHUTeIbHAS JIUTepaTypa

Kocuaukos, C. H. MaremaTudeckrne METOIbI B 9KOHOMUKE: yueOHOe mocodue aiist By30B / C.
H. KocHukoB. — 2-¢ uzn., ucnp. u aon. — Mocksa: U3natenscTBo FOpaiit, 2023. — 170 c.
— (Boicmiee obopazosanme). — ISBN 978-5-534-04098-2. — Tekcrt: anmexkTpoHHEIH // O6pa-
3oBatenbHas mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514178 (nata obpa-
menus: 21.08.2023).

®omuHn, I'. [I. DKOHOMHKO-MaTeMaTH4YE€CKHE METOJIbI U MOJEIN B KOMMEPUYECKOH JIesATeNb-
HOCTH: yueOHuK ans GakanaBpoB / I'. II. @omun. — 4-¢ uzn., nepepad. u gon. — MockBa:
WznatensctBo FOpaiit, 2021. — 462 ¢. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-
5-9916-3021-4. — Tekcrt: anexkTpoHHbIH // O0pa3zoBatenbHas miatdhopma Opaiit [caitT]. —
URL: https://urait.ru/bcode/487904 (nata oOpamenus: 21.08.2023).

4.4. DjneKkTpoHHBIEe 00pa30BaTebHbIE PeCypPChl

[IpoBenenue 3aHATHII U TEKYILIEW U TPOMEKYTOUHOU aTTECTALIMM BO3MOYKHO B TUCTAHIU-

OHHOM (opMarTe ¢ MPUMEHEHHWEM CHUCTEMbl JUCTAHIIMOHHOTO oOydenusi yHuepcurera (CIO-
LMS) Ha ocHOBe pa3zpaboTaHHBIX Kadenpoil «MaremaThka» 3JIEKTPOHHOTO 00pa30BaTEIbHOTO
pecypca (O0P) no Bcem pazzenaM mporpaMMel.

HaszBanue D0P Ccblika

Jluneiinas anreOpa https://online.mospolytech.ru/course/view.php?id=13104

HOprI[OK MMPOBCACHU A pa60T B JMCTAaHIITMOHHOM Q)OpMaTC YCTaHABJIMBACTCA OTACIbHBIMU

pacmopsHDKeHUSMH TPOPEKTOpa Mo yueOHOM paboTe W/WiM HEHTPOM y4eOHO-MEeTOAMYECKO pa-
OOTHI.

Ka)K,Z[BIfI 06yqa}om1/1171c51 obecneueH HHAUBUAYAJIbHBIM HCOTIPAHUYCHHBIM HOOCTYIIOM K

AJIIEKTPOHHBIM OMOJIMOTEYHBIM CUCTEMAM

HaszBanue DB6C CcbLIKa

Mockosckoro Ilonurexa:

DeKTpOHHAas oubnmoteka | https://online.mospolytech.ru/course/view.php?id=7621&se

ction=1

DneKTpOHHO-OMOIMOTeUHAs CH-
creMa «M3narenpcTBO JIaHbY

https://e.lanbook.com

DneKTpOHHO-OMOIMOTEeUHAs CH-
crema [IPR SMART

https://www.iprbookshop.ru

ObpasoBarenbHast  u1atdopma
IOPAUT

https://urait.ru



https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://urait.ru/

4.5. JIuueH3M0HHOo€e U CBOOOITHO pacnpocTpaHsieMoe MPOorpaMMHoe obecnedyeHue

Pa3zpadoruuk I1O Hocrymtocrs Ccpuika Ha Equnblii peectp
(JIMeH3HOHHOE, .
Ne| HaumenoBanue | (mpaBood.Jiaaa- POCCHIICKUX MPOrpamMM JJisi
cB00OOIHO pac-
TeJIb) 9BM u B/l (npu nHaanuuu)
NpocTpaHseMoe)
1 [Astra Linux | OOO «Pycburex- |JlunensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | Actpa» str/305783/?sphrase_id=9540
36
2 | Moii Oduc 00O «Hossble 00- | JInleH3MOHHOE https://reestr.digital.gov.ru/ree
JaYHbIC TEXHOJIO- str/301558/?sphrase_id=9433
THH 75
3 | Apache Apache Software | CBo6oaHo pacmpo- | -
OpenOffice Foundation CTpaHsIEMOE

4.6. COBpeMeHHbIe npmbeccuona.nbnble 0a3mbl JaAaHHbIX U I/IH(l)OpMaIII/IOHHbIe ClIpaBOYHLbIC

CHUCTEMBbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX IJIl OCBOCHHUA NUCHUIIJIHHBI:

HaumenoBanue

CcblIka Ha pecypc

HocTynHocTh

NudopMaiuoHHO-CIIPABOYHBIE CHCTEMbI

StackOverflow

https://stackoverflow.co
m/

HocrymnHo B cetn UH-
TEepHET 0e3 orpaHuye-
HUU

Mathway. Pemenue 3agau o an-
rebpe

https://ru.symbolab.com/

HocrymnHo B cetu H-
TEepHET 0e3 orpaHuye-
HUU

IIpogdeccnonanbublie 6a3bl JAHHBIX

baza naHHBIX HAyIHOU AJIEKTPOH- http://www.elibrary.ru HocrymHo
HOM OMOINOTEKU
(eLIBRARY.RU)
WebofScienceCoreCollection — o- | http://webofscience.com | JoctymHo

JTUTeMaTHuecKas pedepaTUBHO-OUO-
nuorpaduueckas u
HayKoMmeTpHuueckas (OubamomeTpu-
yeckas) 6aza JTaHHBIX



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/
http://webofscience.com/

5. MarepuajibHO-TEXHUYECKOE o0ecredeHne TN CIUNIHHbI

MarepuanbHO — TeXHUYecKas 0a3a oOecneunmBaeT MPOBEJCHHE BCEX BUJOB 3aHATHH,
IPEIYCMOTPEHHBIX Yy4EOHBIM IJIAHOM U COOTBETCTBYET JEHCTBYIOIUM CaHUTAPHBIM U IPOTHUBO-
MIO’KapHBIM IIPAaBUJIAaM U HOPMaM.

Jliis mpoBeieHN sl MHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHH UCIIONB3YIOTCSI KOMIIBIOTEPHBIE
KJIaCChI C MYyJIbTUMEIMA 000pYA0BaHUEM (IIPOEKTOP, IKpaH, HU(poBast 10CKa).

6. MeToauyeckne peKoMeH AU

6.1. MeToauuecKkue PECKOMEHIANNHU AJIA NIpenogaBaTe’is o oOpranu3anumn Oﬁy‘leHI/IH

[Ipexne Bcero, ciaenyeT oOpaTuTh BHUMAaHKUE CTYACHTOB HA TO, YTO MIPAKTUYECKH BECh U3Y-
YaeMbIi MU MaTepual He TpeOyeT KaKoW-I100 CIeHaTbHOU (JIOTOTHUTEIHHON) TOATOTOBKU U
BIIOJIHE MOJKET OBITh YCIEIIHO U3YyU€eH, €CIIU CTYASHTHI OYAYyT MocenaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHSITH JJOMAIIIHUE 33JJaHUs U TIOJIb30BATHCS (MPU HEOOXOIUMOCTH ) CUCTEMOM TIJIAHOBBIX KOH-
CyNbTaIMil B TEUEHUE KaXI0T0 ceMecTpa. Bomenime B kypc JIuneitHoi anreOpsl pa3aesnsl sBiis-
FOTCSI KJIJACCUYECKUMU, B TO K€ BPEMsI OHU MIPAKTUUECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPO-
KO€ pacpOCTPAHEHUE JIJISl pELIEHUS TPUKIIAAHBIX 3KOHOMUUYECKHUX 3a/1a4. FIX 0CBOEHHE TOMOXKET
CTYJICHTaM JIOTUYECKH BEPHO, APTYMEHTHUPOBAHO M SICHO CTPOUTH YCTHYIO U MUCBMEHHYIO PEUb,
YCIIEITHO MPUMEHATh HAKOTICHHBIEC 3HAHUA B MTPO()ECCHOHANBLHOM J1eATEIbHOCTH.

Heo6xoanMo ¢ camoro Hadana 3aHsITHHA PEKOMEH0BATh CTYJCHTaM OCHOBHYIO H JIOTIOJ-
HUTEJBHYIO JJUTEPATYypPy, TOCTYIIE K JIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM U OMOINOTEYHBIM
CHUCTEMaM, a B KOHIIE CEMECTpa JaTh CIIMCOK BOIIPOCOB JUIS IIOATOTOBKH K DK3aMEHY.

Ha nepBoM 3aHATHH MO TUCHUILIMHE cleAyeT 00s3aTeNbHO MPOMH(OPMUPOBATH CTYCH-
TOB O BHJI€ U JOpME TPOMEKYTOUHOM aTTECTAIMH 110 JUCIHUIUINHE, CPOKaX €€ MPOBEICHHUS, yCIIO-
BUSIX JIOITYCKA K POMEXYTOYHOM aTTECTallMU, IPUMEHSIEMbIX BUAAX IPOMEKYTOYHOIO KOHTPOJISL.

N3noxeHnne T€OpeTUUECKOro MaTepHalla JTOJDKHO COMPOBOXKAATHCS WIUTFOCTPATHBHBIMHU
puUMepamu, THIATEIIbHO OTOOPaHHBIMHU MPETOaBaTEIeM TaK, YTOObl TEXHHUYECKUE TPYIHOCTH U
BBIKJIAJIKH [IPU PEILIEHUH 33]1a4i HE OTBJIEKAIIU OT [NIABHOT'O: OCMBICIEHUS UAEH U CYTH PUMEHSI-
eMbIX MeTo10B. CriefyeT Bcerjia yKa3blBaTh MPUMEPHI MPAKTHYECKOTO MTPUMEHEHHUS PACCMOTPEH-
HBIX Ha 3aHATHSIX YpaBHEHUU U GopMyII.

[IpakTrueckue 3aHATUS JOJDKHBI OBITH OPTraHU30BaHBI MPEMOAABATEIIEM TaKUM 00pazoM,
YTOOBI OCTABAJIOCh BpEeMs Ha MEPHOJUYECKOE BHITIOJHEHHE CTYACHTaMU HEOOJBIION CaMOCTOsI-
TETHHON paOOThI B ayAUTOPHUH ISl MPOBEPKH YCBOEHUS U3JIOKEHHOTO MaTepHaa.

[IpenogaBaTens, Benymuii MpakKTUUECKUE 3aHATHS, JOHKEH COTJIaCOBBIBATh yueOHO-TEMa-
TAYECKH TJIaH 3aHSATHH C JIGKTOPOM, UCTIOJIB30BaTh €AMHYIO CUCTEMY 0003HAYCHHUIA.

[IpenogaBaTento cneayeT A0OMBATHCS CHCTEMAaTHYECKOW HEMpephIBHOW pabOThl CTy/IEH-
TOB B TEUCHHE CEMECTPA, HEOOXOMMO BBISIBIIATH CUIIBHBIX CTYJEHTOB U NMPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B Pa3HOTO pojia OJIMMITHAaX U KOHKYpCax.

CTyneHT NOKEH ONIYIIATh 3aMHTEPECOBAHHOCTD MPENOaBaTeis B JOCTUKEHUH KOHEY-
HOTO pe3yNbTaTa: B MPUOOPETEHUH OOYYAIOUIUMUCS TMPOYHBIX 3HAHUN, YMEHHH U BiaJIeHUs
HaKOIUICHHON MHGOpMAaIUEH I pereHus 3a1a4 B Tpo(hecCHOHaTbHOMN IS TEIBHOCTH.

6.1.1. O6pa3oBaTebHbIE TEXHOJIOTHH
Bo3MokHO npoBesieHUe 3aHATUI U aTTeCTalluii B JUCTAaHIIMOHHOM (opmare ¢ mpUMeHe-
HHEM CHCTEMBI TUCTAHIIMOHHOTO 00yueHus yuuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaH-
HBIX Kadenpoit «MaTeMaTHKay» 3JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cum. m.4.4).
[Topsimok mpoBeieHust paboOT B TUCTAHITMOHHOM (popMaTe YCTaHABIMBAETCS OTIEIBHBIMU PACIIO-
PSDKEHUSIMH ITPOPEKTOpPA MO yueOHOM paboTe 1/UiN LIEHTPOM YyueOHO-METOIN4YeCKOil paboThl.



6.2. MeToanueckue yKazaHusi JJ1s1 00y4ar0MXCs M0 OCBOCHUIO TUCIMILIAHBI

Martpuusl u onpeaeauTtesu. [Ipexne Bcero, CTyJeHT AOKEH MOHATh, YTO MATPUIIA — 3TO
tabnuia yrcen (MpuyeM 3Ta Tabiuia MOKeT UMETh OJIMHAKOBOE YUCIIO CTPOK U CTOJIOIOB, a MO-
KeT OBbITh U MPSIMOYTOJILHOM), @ ONpEeAETUTENb- 3TO YHUCIIO0, 3alMChIBAEMOE B BUJE KBaJApPaTHOM
Ta0JINLBI, TO €CTh ONPEAEIUTENN CYLLECTBYIOT TOJIBKO Y KBaJPAaTHBIX MaTpPHULI.

Crnenyet 06paTuTh 0cO00€ BHUMaHUE Ha OMEPALIUI0 YMHOXKEHHUS MTPSIMOYTOJIbHBIX MATPHII
U TIOHATH, KaKUM I0JIy4aeTcs MOPSI0K MaTpHUIlbl — npou3BeaeHusl. OCOOEHHOCTh MaTPUIl TaKXKe

COCTOMT B TOM, YTO IPOM3BEICHIE MATPHUII He mepecTanoBouHo, To ecth AB # BA Crenyer 06s-
3aTeNbHO YOCIUTHCS B 3TOM, PELIMB COOTBETCTBYIOIIHE 3aIauu.

BaxxupiM siBisieTcs moHATHE 0OpaTHOW Matpuisl. Hajmo 3HaTh ycioBHeE CyIIECTBOBAHUS
00paTHOW MaTpHIIBI U AITOPUTM ee TocTpoeHus. [locne ee BBIUMCIIEeHUs 11e1eco00pa3Ho AeaThb

IIPOBEPKY MPABUIBHOCTH PEIIECHNUS, BBHIIIOJHUB ONEPALUI0 YMHOXKECHUS A*A=E (moskHa nomy-
YUTHCS €AMHUYHAS MaTPHLA)

[Tpu u3ydyeHun onpeaenuTeneld Hag0 YETKO YCBOUTH HOHATHS MHUHOPA, alreOpanyecKoro
JIOTNIOJIHEHMS], 3HaTh MHOTOUMCIIEHHBIE CBOMCTBA onpezenuTens. il OCBOGHUS] TEXHUKU BBIYKC-
JIEHUs ONpEeACIUTENeH 1eIeco00pa3Ho, BbIOPaB IIPOU3BOJIBHBIN ONPENECIUTEND BBIIIE TPETHETO
HOpPS/IKA, PACKPBITh €ro0 PazIMYHBIMU CIIOCOOAMH, IPUMEHSS Pa3/IoKEHHE U IO CTPOKaM U IO
cronbuam. OOparute BHUMaHKE, KaKue CTPOKH (CTOJIOIBI) TPEANOYTUTEIbHEE BEIOMPATh /1JIs pac-
KPBITHUS ONPEAETUTENS], YTOOBI YIPOCTUTH €ro BelurciaeHne. Oco0eHHO 3(h(heKTUBHO BBIUUCICHHE
OIpEeAENIUTEINSI C IOMOIIbIO 3JIEMEHTAPHBIX ITPe0Opa30BaHuil, MIPUBOJSALINX €0 K TPEYrOJIbHOMY
BUJLY.

[Ipu u3yyeHuu penieHuil cucTem JUHEHHbIX ajredpandyeckux ypasuenuii (CJIAY) o6-
paTtuTe BHUMaHUE, IIPEXk/Ie BCEro, Ha MOHIATHE PELICHUsI CUCTEMBbI U YCIIOBUS CYILIECTBOBAHUS pe-
IIEHUH B 3aBUCUMOCTH OT COOTHOIIEHUSI MEXIYy PAHIOM MaTpHIlbl, PAHTOM PacIIUPEHHON MaT-
PHILIBI CUCTEMBI M YMCJIOM HEU3BECTHBIX U ypaBHeHMH. OOpaTHTe BHUMaHHE Ha YCIOBUS IpUMe-
Henus ¢popmyn Kpamepa u Metoma oOpaTtHol MaTpuiibl. BHUMaTenpHO pa3depure mpuMepsl pe-
IHIEHUs] IPOU3BOJIBHBIX CUCTEM JIMHEHHBIX anredpanyeckux ypaBHeHH meronoM ["aycca (BBene-
Hue 0a3UCHBIX U CBOOOJHBIX IEPEMEHHBIX ).

N3zyuenue paznena JIuneitHoe nporpaMMupoBanue TpeOyeT 3HaHUN U yMEHHH peleHus
3a/1a4 U3 NMpeAbIAYIINX OCBOEHHBIX pa3nenoB. HeoOxonumo oOpaTUTh BHUMaHKE Ha B3aUMOCBSI3b
MEXy MaTpULIaMH, AEUCTBUSMH Ha/l HUIMU U CUCTEMaMU JIMHEHHBIX ajre0pandecKux ypaBHEHUH
B PCIICHWU HOBOTO THIIA 3aja4. [Ipu pernenun 3amad ¢ npumeHennem Microsoft Excel cnemyer
ocoboe BHMMaHHE OOpaTHTh HAa OCBOCHHE COOTBETCTBYIOLIMX BCIHOMOTATENBHBIX MPOLEAYP —
YCTAHOBKA, IPaBUJIBHOE 3aII0IHEHUE [1aPAMETPOB, YKa3aHUE CChIJIOK Ha SUEHKHU U T.J.

OTMeTuM B 3aKIIIOYEHHUE, YTO YCIIEUIHOE M3ydeHHEe NUCLUIUIMHBI «JIuHeiHas anrebpay,
npuodpeTeHne He0OXOIMMbIX KOMIIETEHIIUN, YMEHUI U HaBBIKOB BJIaICHUS MaTEMaTUYECKUM arl-
napaToM TpeOyeT OT CTYJIEHTOB OOJIbIION caMOCTOsATENbHONW paboThl. OO0paTUTEe BHUMAHUE, YTO
KOJIMYECTBO YacOB, OTBOJAMMBIX Ha CaMOCTOSITENIbHYIO pabOTy B COOTBETCTBUHU C Y4EOHBIM ILIa-
HOM, OOJIBIIIEe YHCIIa YacOB, OTBOJUMBIX HA BCE BUbl AYAUTOPHBIX 3aHATUH.

7. MOH] O1LIEHOYHBIX CPEACTB

@DoH/1 OLIEHOYHBIX CPEICTB NpejcTabiieH B [punoxxenun 2 k paboueit mporpamme U BKITIO-
YaeT pas/ienbl:
1. MeTopI KOHTPOJIS U OLIEHUBAHUSI PE3yJIbTaTOB 00yUEHUs
2. lllkana ¥ KpUTEpUH OLICHUBAHUS PE3YIIbTATOB O0yUCHHSI
3. OneHOuHBIE CpeicTBA
3.1. Texymmii KOHTPOIb
3.2. [IpomesxyTouHas arTecTanus

10



Ipunosxncenue 1. Temamuueckuii na1an cooeprHcanus OUCYUNIUHDBL

1. TeMmaTnyeckuii MJIaH coiepKaHUs TUCUUIIMHBI «JIuHeliHas ajredpa» mo HanpaBjaeHuI0 noaroroBku 27.03.05 «MHHOBaTHKA»
Ipoduias: YnpapieHue HHHOBAIMOHHOM 1€ TeJIbHOCTHIO
(paxanaBp)

dopma o0yueHHsI — OUHAS

I'ox Ha6opa 2025/2026
<
2 | Buabl yueOHol paboThbl, BKIIO-
3) . DopMbI
= 2 Yasi CaMOCTOSATEIbHYI0 PadoTy Buabl caMoCTOSTEIbHOH PAGOTHI ATTeCTA
(5]
Ne Pasten g 3 CTY/IeHTOB, H TPY10eMKOCTb B CTY/IeHTOB _—
n/n 5 = qacax
© S Cp KC
E J I/C | J1a6 C P K.P. | K.IL. | PT'P | Pedepar | K/p | O | 3

IlepBbIiii cemecTp

[Tpenmer, 3a1auun U coaepKaHUe TUCIU-
winHbl. CTpyKTypa Kypca, ero MecTo U 1 3 2 2 3

11 pOJIb B OJITOTOBKE OakanaBpa, CBsI3b C
JPYTUMH TUCIHIUTHHAMHA

1.2 | JleiicTBud Cc MaTpullaMu 1 4 2 3

1.3 | OnpenenuTenu KBaAPaTHBIX MATPHII 1 5 2 2 3

1.4 | ObpaTtHas maTpuia 1 6 2 3
3amaun ¢ SKOHOMUYECKUM COICPIKaHUEM.

1.5 | Ilpumenenne Microsoft Excel B pemenun 1 7 2 2 4 +
3amaq

15




1.6

O6H_[I/Ie MOHSATHUS CUCTEMBI TMHEHHBIX
ypaBHeHHﬁ. HaXO)KI[eHI/Ie CANHCTBCHHOI'O
pCIICHUS CUCTCMBI

1.7

MeTopl HAX0XKICHUS PEILICHNS CUCTEM
ypaBHeHH. MeTos1 00paTHON MaTpHIIbI

1.8

MeTobl HAX0KICHUS PEIICHNS CUCTEM
ypaBHeHHH. MeTos1 00paTHON MaTpHIIbI

10

1.9

MeToabl HaXOK/AEHUS PELICHHS] CUCTEM
ypaBHeHUI. MeTOJ C UCIIOIb30BaHUEM
pPacHIMPEHHONW MATPHULIBI

11

1.10

MGTO[IBI HaXOXIACHUA pCICHUSA CUCTEM
ypaBHEHHIA. METOJT C HCIIOJIb30BAHUEM
dbopmyn Kpamepa

12

1.11

MeTo1pl HaX0XKACHUS PEIICHUsI CUCTEM
ypaBHeHui. Meron ["aycca

13

1.12

3a/1a4u ¢ 3KOHOMUYECKHUM COJICPIKAHUEM.
[Tpumenenne Microsoft Excel B pemennu
3a1a4

14

1.13

OO61mmas 3aa4a JMHEHHOTO MPOrpaMMHUPO-
BaHUs. DKOHOMHKO-MaTEMaTHYECKHUE MO-
JIeJ M, IPUBOJIAIIME K 3a/1a4aM JIMHEHHOTO
IPOrpaMMHUPOBAHUS.

15

1.14

['eomeTpuueckuii METO pelieHns 3a1a4y
JINHEMHOTO NPOrPAMMHUPOBAHUS

16

1.15

3a1a4u ¢ 5KOHOMUYECKUM COACPIKaHUEM.
[Ipumenenue Microsoft Excel B pemennn
3aja4

17

1.16

3amaun ¢ SKOHOMUYECKUM COAEP)KaHUEM.
[Tpumenenue Microsoft Excel B pemenun
3aja4

18

16




10-
®dopwma aTTecTalun 2?[ ]
3
Bcero yacoB o aucruIuinae 16 32 60
PI'P
2. TemaTu4ecKuii MJIaH coJepKaHus TUCUUILUIMHBI «/InHeiiHast ajaredpa» no HanpasJjieHuI0 moAroToBku 27.03.05 « MHHOBaTHKA)
IIpopuib: YnpasieHue HHHOBALlHOHHOM AeATEJIbHOCTHIO
(baxanasp)
®opma o0yyeHHs — 3209HAS
I'ox mpuema 2025/2026
é Buabl yueOHoi padoThl, BKJIIO- DopMLL
o 9 yasi CaMOCTOSITEJILHYI0 padoTy Buabi camocTosiTeibHOM PadoThI aTTE cra
Ne § = CTYA€HTOB, H TPYA0€MKOCTh B CTY/J1€HTOB -
n/n Pasnen s g yacax
© S
3 CP | KC
E J | II/C | JIa6 C P K.P. | K.IL. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp
[Ipeamer, 3agauu U copepKaHue TUCLU-
11 |MmHBL CrtpykTrypa Kypca, ero MecTo u 1 3 |2 5
' pOJb B IOJTOTOBKE OakayaBpa, CBsI3b C
JIPYTUMU JUCITUTUTTHAMU
1.2 | JlelicTBud ¢ MaTpUllaMu 1 4 2 5 +
1.3 | Onpenenuteny KBaJpaTHBIX MaTPUIL 1 5 5
1.4 | ObpaTHas maTpuIa 1 6 5

17




1.5

3a1a4un ¢ SKOHOMHYECKAM COJEPIKAHUEM.
[Mpumenenne Microsoft Excel B pemennu
3a1a4

1.6

OO01ue TOHATHS CUCTEMBI JIMHEWMHBIX
ypaBHeHUI. HaxoxaeHrne eTMHCTBEHHOTO
pEeUICHUs] CUCTEMBbI

1.7

Metoapl HaX0XKICHUS PEIICHUSI CUCTEM
ypaBHeHU. MeTo1 00paTHOI MaTpHIIBI

1.8

Metoapl HaX0XKIEHUS PEIICHUSI CUCTEM
ypaBHeHU. MeTo1 00paTHOI MaTpHIIBI

10

1.9

Mertoabl Hax0XKI€HUs pELICHUS CUCTEM
ypaBHEHHH. MeToJ ¢ NCI0JIb30BaHNuEM
paclIMPEHHON MATPHULIBI

11

1.10

MeToabl HaX0KEHUS PELICHHS] CUCTEM
ypaBHEHUI. METO/I ¢ UCIOJIb30BAHUEM
dopmyn Kpamepa

12

1.11

MeTo1pl HaX0XKACHUS PEIICHUSI CUCTEM
ypaBHeHui. Meron ["aycca

13

1.12

3aga4n ¢ SKOHOMHYECKHUM COJICPKAHUEM.
[Tpumenenue Microsoft Excel B pemennn
3a1a4

14

1.13

OO6m1as 3a7a4a TUHEWHOTO MTPOTPAMMHUPO-
BaHUs. JKOHOMHKO-MaTEMaTHUECKHUE MO-
ACIIH, IPUBOAAIINHNE K 3aa4aM JIMHENHOTO
POrPaMMHUPOBAHUS.

15

1.14

I'eomeTpuyeckuii METO peLIeHUs 3a1a4
JMHEHHOT 0 ITPOrpaMMHUPOBaHUS

16

1.15

3a1aun ¢ SKOHOMUYECKUM COZEPIKaHUEM.
[Tpumenenue Microsoft Excel B pemenun
3a1a4

17

18




3amaun ¢ SKOHOMUYECKUM COZICPIKAHUEM.
[Tpumenenue Microsoft Excel B pemenun

1.16 18 6
3a1a4
19-
dopma aTTecTanuu
21
3
Bcero gacoB no qucoumninie 10 92 PTP

19




Ilpunoswcenue 2. @ono oyenounwvix cpeocma

DoHJ OLIEHOYHBIX CpeaACTB IO TMCHUILJINHE

l.MeTOJII)I KOHTPOJIA U ONCHUBAHHUA PE3YyJIbTATOB Oﬁy‘leHI/IH

JUJ11 KOHTpPOJIsl YCIIEBAEMOCTH U Ka4eCTBa OCBOEHMSI IMCLUIUIMHBI HACTOSIIEN ITporpaM-
MO MPEAYCMOTPEHBI CIIETYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMoCTU (TEKYLUI KOHTPOJIb);
- IPOMEXYTOYHas aTTecTanus (IK3aMeH).

2. lllkajia 1 KPUTEPHUHU OLIEHUBAHUS Pe3yIbTATOB 00y4YeHUsI
®opMa NPOMEKYTOUYHOM aTTECTANUN: IK3AMEH

HpOMe)KYTO‘lHaH aTTCCTaluAd 06yqa}0mnxc;l B (bopMe OK3aMCHA MPOBOAUTCA IIO PE3YJib-
TaTaM BBIIIOJIHCHHA BCEX BUA0B yqe6H0171 pa6OTBI, MpEAYCMOTPCHHBIX y‘Ie6HBIM IIJIaHOM IIO AaH-
HOM JAUCHUIUIUHE, IIPHU 5TOM YUYUTBIBAKOTCA PE3YJIbTAThI TCKYIIECTO KOHTPOJISL YCIIECBACMOCTH B TC-
YCHUEC CCMECCTpaA. OHGHKa CTCIICHU NJOCTHXKCHUA O6y‘IaIOIJ_II/IMI/IC$I IJIaHUPYEMBbIX PE3YyJIbTATOB O6y—
YCHUS 110 JUCHUILINHE IMTPOBOAUTCA PCIIOAABATCIIEM, BEAYIIUM 3aHATHA 110 AUCHUIIIMHE MCTO-
JOM 3KCHepTHOI71 oueHku. Ilo utoram HpOMeHQYTOqHOﬁ aTTeCTaguu 110 AUCHMUIIJIMHE BBICTABJIA-

CTCA OLICHKA «OTIINYHO», «XOPOLI0», «YAOBJICTBOPUTCIIBHO» NI «HCYAOBJICTBOPHUTCIIEHO.

Ixana oueHuBaHUA

Onucanue

OTJIINYHO

BeinonHeHs! Bce 00s3aTenbHbIE YCIOBUS MOATOTOBKU CTYJEHTA K
MIPOMEKYTOYHON aTTECTalM, IPEIYCMOTPEHHBIE MPOTPaMMOM
JucUIUInHbEl. CTyZIEeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHH, HaBBIKOB NTOKA3aTeNsIM, IPUBEICHHBIM B Ta0JINI1IaX, OTIEpH-
pyeT MpUOOpPETEeHHBIMU 3HAHUSMHU, YMEHUSMH, HaBbIKAMHU, TTPUMeE-
HSET UX B CUTyalUsX IOBBIIIEHHON CIOXKHOCTH. lIpu aToM mMoryr
OBITH JIOMYILEHbl HE3HAYUTEIbHbIE ONIMOKH, HETOUHOCTH, 3aTpPY/I-
HEHHUsI IIPU NIEPEHOCE 3HAHUN U YMEHHUI Ha HOBBIE, HECTAHAAPTHHIE
3a/1a4u.

Xoporo

BeinonHeHs! Bce 00s3aTeNbHbIE YCIOBUS MOATOTOBKU CTYJEHTA K
MIPOMEKYTOYHON aTTECTallMH, IPEIYCMOTPEHHBIE MPOTrPaMMON
JuctUIuInHbl. CTyZIEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHH, HaBBIKOB ITOKA3aTeNsIM, IPUBEIEHHBIM B Ta0JINIIaX, OTIEpU-
pyeT NpuoOpeTeHHBIMH 3HAHUSMH, YMEHUSAMH, HaBbIKaMH. B To ke
BpeMs IIPU OTBETE JOIYCKAET HECYIIECTBEHHBIE NOTPEIIHOCTH, 3a-
Jlauyl pelIaeT ¢ HeJJoueTaMu, He BIUSIOIIMMU Ha OO X0/ perie-
HUSL.

YI(OBJ'ICTBOpI/ITCJ'ILHO

BrimonHeHsr Bce 00s3aTeNbHBIC YCIOBUS TMOATOTOBKH CTYJEHTA K
MPOMEKYTOUHOM aTTECTAlMH, IPEIYCMOTPEHHBIE MPOTPAMMOMN
JucIUIUIMHBL. CTYJEHT JI€MOHCTPUPYET COOTBETCTBHE 3HAHUMU,
YMEHHWI, HABBIKOB TIOKA3aTeIsIM, IPUBEJCHHBIM B TAOIHUIaX, OTIEPH-
pyeT NMpruoOpEeTeHHBIMU 3HAHHUSIMHU, YMEHHUIMU, HaBbIKaMu. Ho mo-
Ka3bIBae€T HETNIYOOKHE 3HAHUS, IPU OTBETE HE JOIMYCKAeT TPyObIX
OIIMOOK WJIM MPOTUBOPEUHil, OHAKO B (OPMYIUPOBAHUU OTBETA




OTCYTCTBYET JIOJKHAs CBSA3b MEXKIY aHAIM30M, apryMEHTalHueu U
BBIBOJIaMH, B PEIICHUH 33]]a4 MOTYT COJICPKAThCS TPYObIe OIIMOKH.
Jlyig nony4eHus mpaBUIbLHOTO OTBETa TPEOYIOTCS YTOUHSIONIUE BO-
MIPOCHL.

He BbImonmHeHb! 00s3aTeNbHBIE YCIOBUS MOATOTOBKH CTYIEHTA K
IIPOMEXYTOYHOM aTTECTAllMM, INPEAYyCMOTPEHHBIE IPOrpaMMOU
qucuuiueel, WJINM cTyneHT 1eMOHCTpUPYET HEIOJHOE COOTBET-
CTBHME 3HaHMH, YMEHUH, HABBIKOB IIPUBEJCHHBIM B TaOJIULax, HO-

neny

HeynosnerBopurensHo
MTyCKAIOTCSl 3HAYUTEIIbHBIC OIIMOKH, IPOSIBIISETCS OTCYTCTBUE 3HA-
HUMN, yMEHU, HABBIKOB I10 PSAY [TOKa3aTesel, CTYJeHT UCTIbIThIBAET
3HAQUUTEJIbHbBIC 3aTPYAHEHUS IPU ONIEPUPOBAHUN 3HAHUSIMH U yMe-
HUSIMHU.
3. OueHoYHbBIE CpecTBa
HaumenoBanue IIpencrasienue
Ne Kpartkasi xapakTepucTHKA OlI€HOYHOT0
Ol[€HOYHOI0 OIIEHOYHOI0 Cpel-
n/n cpeacTsa
cpeacTrsa crBa B ®OC
Kontponbhas (ca- | CpenctBo npoBepku yMeHui npuMeHsats | KoHTposibHbIe 3a1a-
MOCTOSITEJIbHAS) MOJTyYEHHBIC 3HAHUSA JJIS pEIIEHUs 3a/1a4 | HUsl (pUMED)
paborta (KP) OTIpeACNIEHHOTO TUIIA TI0 TEME UITU pa3-

PacueTtHo-rpadu-
yeckas pabora
(PT'P)

CpencTBO IpOBEpKHU YMEHUHN IPUMEHATh
MOJTyYeHHBIE 3HAHUS TI0 3apaHee ompese-
JICHHOM METOJIUKe JIJIsl peleHus 3a/1a4
WM 33JJaHAN TI0 MOJTYITIO MJTH JTUCIIH-
IUIMHE B LIEJOM.

KomrmiekT 3ananuit
JUTSL BEITIOJTHEHUS pac-
4eTHO-TpaduIecKon
paboThI

YcTHBIN onpoc co-
OecenoBaHUeE,
(YO)

CpencTBO KOHTPOJIs, OPraHU30BaHHOE KaK
crienuanbHas 0ece/ia me1arorndeckoro
paboTHUKA ¢ 00y4arOIIMMCS Ha TEMBI,
CBSI3aHHBIE C U3y4aeMON AUCLUUIUINHON, U
paccurTaHHOE Ha BBISICHEHHE 00beMa 3Ha-
HU, 00y4aroIerocs 1mo onpeaeieHHOMY
pasneny, TeMe, mpobiaemMe u T.11.

Bormpocs! 1o te-
Mam/paszjienam Juc-
LATIJIMHBL

3.1.Tekymuuii KOHTPOJIb

OLICHO‘IHBIC CpCACTBA TCKYHICTO KOHTPOJIA YCIICBACMOCTHU BKIIIOYAIOT KOHTPOJILHBIC BO-
MMPOCHI U 3alaHUA IJII KOHTPOJISI OCBOCHU A OGy‘I&IOH_[I/IMI/ICH pa3aciioB JUCHUIIINHBI, IIPUEM PI'P.

Coaepxanue pacyeTHO-TpapuuecKoii padoThl.

Pacuerno-rpaduyeckas padora Nel
Martpuiibl ¥ onpeaenuTend. 3agaud ¢ SKOHOMUYECKUM cojiepxkaHuem. [Ipumenenue Microsoft
Excel B pemenun 3aaay.

PacuerHo-rpadguyeckas padora Ne2



Pemenue cuctem nuHEHHBIX anreOpanveckux ypaBHeHUM metogamu ['aycca, Kpamepa u obpar-
HOW MaTpuIbl. 3a/1auu ¢ SKOHOMUYECKUM cojiepxkanueM. [lpumenenne Microsoft Excel B pere-
HUH 3a]1a4.

PacuerHo-rpadguyeckas padora Ne3
Pemenune 3amau IMHEHHOTO MPOrpaMMHUPOBAHUS IPa)UIECKUM METOIOM. 3a7auu ¢ SKOHOMHUYE-
ckuM cojiepkanreM. [Ipumenenue Microsoft Excel B pemenun 3aaau.

KoMmiaekT 3ananuit
JJIsl BBINIOJIHEHHUs pacyeTHO-rpaguyeckux pador (PT'P)
1o JucuuIuiiie «JIunenas aaredopa»

PacuerHo-rpaduyeckas padora Nel
|. BLIYHCJINTB:
1. marpuiy 2A — 3B;
2. npousBeaenue Matpull AB 1 BA. BbISICHUTS, SIBIISIOTCS JIU ITaHHBIE MATPULIBI
[I€pPECTaHOBOYHBIMY;
3. ompenenuTens MaTpulbl A,
4. matpuiyy, oopaTayto B. BeimonHuTE IpoBeEpKy.

Il. BeimotHUTH yKa3aHHbIE BbIlIe Boruuciaenus B Microsoft Excel.

11 225 2 3 3 1.2 5 3 -7 4 -1 B
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 25
A=[3 -4 1|.B=[{1 2 5 A=l6 9 -5|.B=[4 -1 3
2 -5 3 i\13: i\4'—3 9 6 5
1.5 305 22 [3 0 2 1.6 2 3 1 1 -1
A=|1 -3 2|.B=2 1 1 A=|1 21.B=|-2 3 2
6 7 -3 k -1 3 1 4 2 21
1.7 0 2 -1 (6 5 4\ 18 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 —s5) L10 2 1 -1 3 6 0
4={2 4 3 B=-3 -1 0 A={2 -1 1|.B=|2 4 —6J
-3 1 1 |4 5 -3 1 0 1 1 =2 3
1.11 -6 1 11 (3 0 1 1.12 301 2 0 -1 2
A= 2 5|.B=({0 2 7 A=|-1 0 2 B=[3 1 1
| 7 IU -3 2 1 21 37 1
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—SIG}B—Jr—l—l
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=191.
-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 § 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—[l 2 1
L4 -3 1 L4 -3 2 41 0 2 -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
i—l 21 32 -1 3 22 2 -1 0
1.27 211 (2 2 7 1.28 2 3 4 (6 -3 4
A4=|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
1 2 4 L4 55 2 21 Ls 2 6

I1I. PetmTs 3a1a4y, BoiOpaB B kauyecTBe N cBO#i MOpPsiAKOBBIi HOMep B TadJjue.

JlaHHBIE O TIPOU3BOJICTBE ONEXKIbI 6 BUIOB (IJIAaThsl, TYHUKHU, OPIOKH, IOOKU, KHUIIETHI,
0.1y3b1) Ha YeThIpex mBeWHBIX (padpukax 3a 2006, 2007 u 2008 r.r. mpUBEACHBI B BUJIE MATPHI]
A2006, A2007 1 A2008. HatiTi: a) 06beMBI TPOTYKIINH, BBHITYIIIEHHOU 3a TpH roja; 0) mpupocT 0obe-
MOB mipou3BojicTBa B 2008 roay mo cpaBHeHuto ¢ 2007 rogoM mo BUaM MPOAYKIUU U hepmep-
CKHM X034 CTBaM; B) MaTPHILy CPEHETO/I0BOTO TPOU3BOCTBA MPOAYKTOB. COCTaBUTH IJIaH MPO-
u3BojicTBa npoaykiuu Ha 2009 roj, eciu mIaHupyeTcs BoImyckaTh mpoaykiuu Ha (0,12N+0,55)
% 6ombie, uem B 2008 roay. [1osicCHUTH 5KOHOMHYECKHI CMBICIT JIEMEHTOB TIOJTYICHHBIX MAaTPHII.
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Az006 =

Arpp7 =

A>p08 =

-
I

2IN +1789
35N + 1364
I8N +1700

\ 86N + 1480

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

29N +1719
24N +3245
34N +1759

| 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. OTBeTHTH HAa BONPOCHI M 000CHOBATH:
1. B xakom mecte Matpunibl A = (@;;) pacroNoKeH dJIEMEHT ds,?

2. MoXeT JIn MaTpulia COCTOSTh U3 OJTHOTO cTOI0Ia?

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. Moryt a1 OBITh paBHBIMHU KBaJPATHBIE MAaTPHUIII, OJJHA U3 KOTOPBIX TPETHETO, & BTOPAs YET-
BEPTOro nopsiaka?
4. M0>XHO J11 HaliT CyMMY JBYX MaTpUL, OJJHA U3 KOTOPBIX pazMepa 3x4, a
BTOpas — 4x37?
5. CymiecTByeT U ipou3BeieHUue MATPUI] A3yy * Bawz? Asxz * B3xa?

6. Eciiu MaTpuisl A 1 B MOKHO YMHOXKUTB, CIEIYET JIU U3 3TOT0, 4TO UX
MOHO CIIOKUTH? A oOpaTHO?
7. MOHO 111 HAWTH IPOU3BEICHUE IBYX MaTpHI] OJHA U3 KOTOPHIX KBaJpaTHasl, a Apyras — HeT?
8. Ecnmu A - B u B * A cymecTByIoT, TO MOKHO JIM YTBEPAKAATh, YTO 3TO MaTPUIIbl OJHOTO pa3-

Mmepa?

9. MoeT 1 Ipou3Be/IeHUE JIBYX HEHYJIEBbIX MaTpPHUIL ObITh HYJIEBOM MaTpHIIei?

10. MoryT 11 coBnanarh Matpuisl A u AT?
11. Yem otninuaetcst MUHOP Ms, OT anreOpandeckoro JOMONIHEHUs Agy ?
12. Yemy paBeH OnpeneNnuTenb TPEYTrOJbHON MaTPULIbI?

PacuerHo-rpadpuueckas padora No2

|. Haiigure pereHne cucteMbl IMHEHHBIX ypaBHEeHUH MeToioM Kpamepa u metoioM oO6paTHOi

MAaTpHIIbI.



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. Pemmuth cucteMbl TUHEHHBIX YpaBHeHUN MeTo1oM KpaMepa u MeTo10M 00paTHOI MaTpHIlbl
¢ nomouisto Microsoft Excel.

I11. HaiinuTe pemienue cucteMsl TMHEHHBIX ypaBHEHHIH MeToaoM ["aycca.



Ne 3amaua Ne Famaua
1 2x; + 3%, + x5 +3x, =9, 2 3x; + 2x;, + x5 +4x, =2,
3x; + 10x; + 3x; + 2x, = 18, 5x1 + 7x2 + 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; + 2x;3 + 3x, = —4, 4x; +9x; + 2x; + 2x, = -9,
—3x; — 10x, — 2x5 + 2x, = 3, —2x7 — 15x3; — 3x3 +4x4 = 12,
—11x; — 24x; — 5x3 — 2xy = 10. —7x; — 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 4+ 3x54 = —6, —x; — 17%x; — 3x3 + 3x4 = 22,
—7x; —19x;, — 5x3 + 4x, = —13. —3x; — 34x; — 6x3 + 10x4 = —47.
11 5x; + 2x, + x5 + 2x, = -2, 12 3x; +5x; +x3 4+ 3x, = -2,
Txg 4+ 5x2 4 2x3 + 2x4, = -2, 2x1 + 11x5 + 2x3 + 2x4 = 5,
—3x; —6x; —2x3; + 2x4 = 1, —17x; —3x3 4+ 3x, = —17,
—12x; — 14x, — 5x5 = 3. —x; — 34x; — 6x3 + 2xy = —29.
13 | (5% +3x; + x5 — 3x, = —10, 14 (4x; + 5x5 4+ x5 + 2x, = —10,
) Txy +7x5 + 2x5 — 2x, = —14, ) 6x; + 11x; + 2x; —x, = —14,
—3x; — 8x; — 2x; — 3x3 = 6, —bx; — 18x; — 3x3 + 2x4 = 18,
\—12x; — 19x; — 5x3 — 2x4 = 24. \—13x;, — 35x, — 6x5; 4+ 6x, = 36.
15 | (5x; +4x; +x3 —2x5 = —12, 16 (5x1 + 5x3 + x3 + 3x4 = —14,
) 8x; +9x; + 2x; — 2x, = 21, ) 8x; + 11x; + 2x3; + 2x, = —23,
—5x; — 10x; — 2x3 + 3x4 = 20, —8x; — 18x, — 3x; + 3x, = 26,
\—16x; — 24x, — 5x5 + 5x, = 50. \—19x; — 35x; — 6x3 + 2x; = 58.
17 2xy +3x5 + x5 +4x, = 12, 18 (3x; + 2x; + x5 +3x, = 11,
2x1 + 7x5 + 2x3 + 3x4 = 16, dx; + bxs + 2x3; + 2x, = 18,
—x; — 11x; — 333 + 4x, = —12, ) —2x; — 9x; — 3x3 + 3x4 = —20,
—3x; — 22x; — b6x3 + 2x, = —32. \—7x; —17x; — 6x3 + 2x, = —45.
19 2%y +4x: a3 —xu =17, 20 (dxy + 2x7 + x3 — 2x4 = 3,
2x1 +9x3 4+ 2x3 — 2x, = 13, 5xy + 5x5 + 2x5 — 2x, = 8§,
5x; — 12%, — 2x3 + 3%, = —8, )—2x; —9x; — 3x3 + 3xs = —8,
le — 251’2 — 5.'1',3 + 61'4 = —27. k—BII - 1?1’2 — 61'3 + 5.'X.'4 = —21.
21 4x; +4x;, +x3 +3x, =0, 272 3x; +4x; + x5 + 2x, = -2,
6x; +9x; +2x; +x, =0, 3x; +9x; + 2x3 + 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 +2x; —3x4 = 6,

—9x; — 20x; — 5x3 + 7xy = —12.

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




IV. Pemmts 3agauy 100bIM yIOOHBIM CIIOCOOOM.

®epMep BIIOKUI B IPOILLIOMTOy B 3€pPHOBOJACTBO, >KMUBOTHOBOJICTBO U OBOILEBOJACTBO BCETO
0,9-N+0,5 mumurona aeHexxubix equuul 1 nonyumi 0,069-N+0,043 MuiinoHa JeHEKHBIX e/11-
HUI TpuOBLTH. B TekyiieM roay oH coOupaercss yBEIMYUTH BIOKEHHUS B )KMBOTHOBOJICTBO B 3
paza, B OBOIIEBOJICTBO B 2 pa3a, a BIIOKEHUS B 3¢€pPHOBOJICTBO OCTaBUTh HA MpekHEeM ypoBHe. Ha
Bce 3T0 (hepmep BoiAesieT 1,7-N+1,1 munona neHexHbIX enunuil. Kakyro npuObuis coOupaercs
HOJYYHTh (hepMep B TEKYILEM IOy, €CIH 36pHOBOACTBO MPUHOCUT 5% MpUObUIN Ha BIIOKEHHBIE

CpEICTBA, OBOILEBOACTBO 8% U KUBOTHOBOACTBO 11%7?

Jns kaxxnoro Bapuanta N HoMep, yka3zaHHBIN B TabIuIIE.

PacuyerHo-rpadguyeckas padora Ne3

|. Pemure 3aaavy JIMHEMHOTO nporpaMMUpOBaHud € ABYMs IICPECMEHHBIMU Fpa(bI/I‘IeCKI/IM MCTO-

70M
1.Z =3x; —2x, = mun, | 2.Z = bx; —4x, = max, | 3.Z = —5x, + 2x, = min,
30 +x2 = 4, 9x; + 5x, = 12, 10x; + 7x, = 26,
{Exl + 7x; = 47, {xl + 3x; =16, 4x; + 9x, = 60,
—7x; +4x; = 22, —3x; + 2x, = —15, —3x; +x, = —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.

22.Z = —x, — 6x, & min,
2y + x5, 26,
4x; +9x, = 68,
—3x; + 2x, = —16,
Xy = D,XZ = 0.

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.

11. 3aganue

1. HOCTpOI/ITB MAaTEMAaTUYCCKYIO MOJICIIb 3a1a4u.

2 Co3natb Ha paboyem sucte Excel Tabnuiy uis BBoIa HCXOMHBIX JaHHBIX.
3. 3anogHUTh TaOJIUILY UCXOJHBIMHU JaHHBIMU U HEOOXOIUMBIMH (hopMyiamu.
4 Haiitn pemenue 3agaum cpeactsaMu HajacTpoku [louck pemenus.

Bapuanr 1

Jliis mpou3BozcTBa CTOJIOB U 1KagoB MebenbHas (pabpuKa UCIIONIb3YeT HEOOXOIUMbIE PECYPCHI.
Hopwmsl 3aTpaT pecypcoB Ha 0JIHO M3/1€JINE JAHHOTO BUA, TPUOBLIb OT Pean3aliiy OJJHOTO U3/ie-
Just 1 o0111ee KOJMYECTBO UMEIOIUXCS PECYPCOB KaXK10T0 BHJIA IPUBE/IEHBI HIDKE.

Hopwmpbl 3aTpaT pecypcoB Ha OJJHO
Pecypcsr H31CTHC OO01iiee KOIUYEeCTBO
pecypcoB
Cron [xad
3. 9.

Z[peBeCI/IZIT?z)I\; H 1'(1 ro BHAa 0.2 0.1 40

A 0,1 0,3 60

TpynoemMKoCTh, 4en.d. 1,2 15 371,4
[IpuObLIb OT peanu3anuu
OJIHOTO WU3JEIHUd, P. 6 8

Onpenenutb, CKOJIBKO CTOJIOB M IIKa(dOB CleAyeT U3roTaBiuBarh (hadpuke, 4ToObl MPUOBLIL OT
UX peaju3anuu Obula MaKCUMaIbHOM.

Bapmuanr 2

Jnst mpou3BoICTBA ABYX BUIOB m3aennii A u B ucnons3yercs TokapHoe, dpesepHoe u nuido-
BajibHOE 000pyAoBaHue. HOpMBI 3aTpaT BpeMeHU 7Sl KaXI0T0 U3 TUIIOB 000PYAOBaHUS HA OJTHO
W3JIeNie JTAaHHOTO BHa, 00muid GoHI pabouero BpeMEHH KaXXJ0T0 U3 TUIIOB O0OpYAOBaHUS, a
Tak)Ke IPUOBLTH OT peau3allii OJTHOTO U3/IETHUS MPUBEICHBI HUXKE.

OO0t Gpoua nosesnoro padbouero
BpeMEHH 000pyI0BaHMS (Yac)

3anaTLI BpEMCHH, CTAH-Y.,

Tun o6opynoBaHus Ha 00pabOTKYy OJIHOTO U3ENHUS

A B




DpesepHoe 10 8 168
ToxapHoe 5 10 180
[[InmudoBanbHOE 6 12 144
[TpubbUIE OT peanm3a-

LI OJTHOTO M3Ie-

s, p. 14 18

Haiitu nnan Beimycka u3aenuii A u B, o0ecrieunBaronmii MaKCUMaIbHYIO MPUOBUTH OT UX PeaIn-
3aLuu.

Bapuant 3

Jlist m3roToBiieHus Tpex BuaoB uznenuid A, B u C ucnons3yercst TokapHoe, GppesepHoe, cBapou-
Hoe U nuMdoBaibHOE 000pYyI0BaHKE. 3aTpaThl BpeMEHH Ha 00pabOoTKyY OTHOTO U3AETHS ISl KaXK-
JIOTO M3 THUIOB 000pymoBaHus, o0muil GoHx pabodero BpEMEHH KaXKJI0TO M3 THUIIOB HCIOJb3Yye-
MOTro 000py0BaHUs, TPUOBLIb OT PeaTU3alliy OJJHOTO U3/IENHsI JAHHOTO BUJIa IPUBEACHBI HIDKE.

Tun 3aTpaThl BpEMEHU, CTaH.-4, OOmuit ¢orx pabodero BpEeMEHH
00opynoBaHus Ha 00pabOTKy OJIHOTO M3/eNus BUIA 00opyAOBaHuU4, Y.
A B C
DpesepHOE 2 4 5 120
TokapHoe 1 8 6 280
CBapouHoe U 4 3) 240
[ImndoBanbHOE 4 6 7 360
[Tpu6bLIb, . 10 14 12

Tpebyercs onpenenuTb, CKOJbKO M3JEINM M KaKOro BHJA CIEAyeT U3rOTOBUTH MPENPHUITHIO,
4TOOBI MPUOBLIL OT UX peaTu3aly OblIa MaKCUMAJIBLHOM.

Bapmuanr 4

Jns noaaepxanusi HOpMaJIbHOM KU3HEAEATEIbHOCTH YEJIOBEKY €KeITHEBHO HE00X0IMMO OTped-
7sTh He MeHee 118 1 OenkoB, 56 r xupos, 500 r yriaeBooB, 8 r MUHEpalbHBIX cojell. KonnuecTBo
MUTATENbHBIX BEIIECTB, COAEPIKAIIUXCS B 1 KT KaX/10r0 BU1a MOTPEOISIEMBIX POIYKTOB, a TAKKE
1IeHa | KI KaX10T0 U3 3TUX NPOAYKTOB NPUBEIECHBI HUXKE.

[TurarenbHble ConeprkaHue, rpaMM MTUTATEIbHBIX BEIIECTB B 1 KT MPOAYKTOB
BeIICCTBA Msco [Peiba |Momoko |Macno [Ceip |Kpyma  [Kaprodens
benku 180 190 30 10 260 130 21

DKupbr 20 3 40 865 310 30 2
'YTiieBoab! - - 50 6 20 650 200
MuHepabHbIE COTH 9 10 7 12 60 20 10

[lena 1 xr npoxykros, p. (1,8 1,0 0,28 3,4 2,9 0,5 0,1

CocTaBUTh THEBHOH pallMoOH, COAEPKAIINNA HE MEHEee MUHUMAJIbHON CYyTOUYHOW HOPMBI TOTPEeOHO-
CTH YeJIOBEKa B HEOOXOAMMBIX MUTATENIbHBIX BEIIECTBAaX NMPU MUHUMAJIBLHOM 00IIEl CTOMMOCTH
noTpeOIsIEMBIX ITPOYKTOB.



Bapuant 5

Konnurepckas habpuka uis mpou3BOACTBA TPeX BUAOB Kapamenu A, B, u C ucnons3yer Tpu BUIa
OCHOBHOTO CBIpPBSI: CaxapHbIil IECOK, MaToKy U (pykToBOE mope. Hopmbl pacxo/ia ChIpbs KaK10T0
BHJa Ha IIPOU3BOJCTBO | T KapaMenau JaHHOTO BHUJA, 00IIEe KOJUYECTBO ChIPbsl KaKJ0T0 BUJA,
npuObLIb OT pean3anuu | T Kapamelu IpHUBeIeHbl HUXKE.

Hopwmbr pacxoja ceIpbs, T,

Bun ceipbs Ha 1 T kapamenu OO011ee KOJIMYECTBO CHIPBS, T
A B C

CaxapHbIii IeCOK 0,8 0,5 0,6 800

ITatoka 0,4 0,4 0,3 600

DpyKTOBOE MIOPE - 0,1 0,1 120

[IpuObLIL OT peanu3anuu 1 T

MPOAYKLIMH, P. 108 112 126

Hatitu mian IIPpOU3BOJACTBA KapaMCJIn, 06eCHeqHBaIOIHHﬁ MaKCHUMaJIbHYHO HpI/I6HJ'IB OT €€ pcajiu-

3alHru.

Bapuanr 6

Ha mBelinoit gaOpuke 17151 U3rOTOBIEHUS YEThIPEX BUIOB U3JEIHIl MOXKET OBITh UCIOJIb30BaHA
TKaHb TPEX apTUKYyJ0B. HOpMBI pacxona TKaHel BCEX apTUKYJIOB Ha IMOLIMB OJHOTO M3JIEIHs,
uMerolIeecss B pacropsbkeHUH Gpabpuku o0lee KOIMYecTBO TKaHEH KaXXAO0ro apTUKyJa M IIeHa
OJHOTO M3JENIHS JAHHOTO BUAA IPUBEIICHBI HUXKE.

Hopma pacxona TkaHu, M, OO011ee KOIMYECTBO TKAHU, M
ApPTUKYJ TKaHU Ha OJIHO M3JIeJIue BUJa
1 2 3 4
| 1 - 2 1 180
] - 1 3 2 210
Il 4 2 - 4 800
[{ena ogHOTO M3AETHS, P.) ¢) 6 4 7

OnpenenuTtb, CKOIBKO U3ENNN KaKI0T0 BUAA JIOJIKHA Ipou3BecTu (padprka, 4ToObI CTOUMOCTD
U3TOTOBJICHHOHN NMPOJYKINHU OblIa MAKCUMAJIbHOM.

Bapuanr 7

[IpenmpusiTie BEITYCKAET YEThIpE BUA MPOIYKIIUN U UCIIOIB3YET TPU TUIIA OCHOBHOI'O 000py10-
BaHU: TOKapHoe, (hpe3epHoe U NUIM(oBanbHOE. 3aTpaThl BPEMEHU Ha M3TOTOBJICHUE €IMHUIIBI
MPOAYKIMH JUIsl K&XKJI0T0 U3 TUIIOB 000pyA0oBaHus, o0muit poH paboyero BpeMeH! KaKIoro 13
TUIIOB OOOPYAOBaHMS U MPHOBUIL OT pealu3aldy OJAHOTO M3JENUs JTAaHHOTO BHJA MPUBEICHBI

HMXKCE.

Tun oOopynoBaHus

3aTpaThl BpEMEHH, CTaH.-4, Ha
EAUHULLY TPOAYKLIUH BUIA

O6mmit poHx pabGodero Bpe-
MEHHU (CTaHKO-4ac)

1 2 3 4
TokapHoe 2 1 1 3 300
DpesepHoe 1 — 2 1 70




[ImudoBanbHOE 1 2 1 — 340

[TpuObLIb OT peanu3anuu
€IMHUIIBI IPOAYKIIHH, P. 8 3 2 1

Onpenenutb Takoil 00bEM BBIMYCKa KaXJA0r0 U3 U3AETHUi, IpU KOTOPOM 0011asi MpuObLIb OT UX
peanu3aluu IBISIETCSI MaKCUMAJIbHOM.

Bapuanr 8

ToproBoe npeanpusaTHe IIAHUPYET OPraHU30BaTh MPOJAXKY YEThIPEX BUJIOB TOBAPA, UCHOJIb3Ys
IIPY 3TOM TOJIBKO JBa BU/A PECypCOB: pabodee BpeMsi MPOoIaBIOB B KoauuecTBe 840 4 U 1II0IIa1b
Toprosoro 3ana 180 m?.

[TmanoBBIC HOPMATUBEI 3aTPAT 3TUX PECYPCOB B pacueTe Ha €IUHHILY TOBAPOB U MPHOBLIb OT MX
IPOAXH NTPUBEICHBI HUXKE.

IlokazaTenu ToBap OO0111e€e KoInue-
A B C D CTBO PECYPCOB

Pacxon pabodero BpemMeHu Ha exuHuUIly ToBapa, 4 Mc-0,6 0,8 0,6 (0,4 [840
[0J1b30BaHKE TIOIIAIN TOPTOBOTO 3aJ1a Ha ¢TU-
HUITYy TOBapa, M2 0,1 0,2 04 0,1 (180

[TpuOBLTG OT IPOAAKH STMHUILIBI TOBAPA, P. 9} 8 7 9

Tpebyercs ompeneiauTh ONTUMAIBHYIO CTPYKTYPY TOBapooOOpoTa, 00ecrneyrBarolyto TOPTo-
BOMY MPEANIPHATHIO MAKCUMAITbHYIO TPUOBLITb.

Bapuanr 9

W3 yeThIpex BUIOB ChIpbs HEOOXOIUMO COCTaBUTh CMECh, B COCTAB KOTOPOU TOMKHO BXOJUTH HE
MeHee 26 en. xumuueckoro Bemrectna A, 30 exn. — Bemiectsa B u 24 en. — BemiectBa C. KommuectBo
€MHHI] XUMUYECKOTO BEIIECTBA, COJAEPKAIIETocs B 1 KT CHIPhS KXKAOTO BHUJIA, IIeHa 1 KT ChIpbA
KQXKJI0TO BH/JIA TIPUBEICHBI HUXKE.

KonuyecTBO eMHMUII BEIIECTBA, COACPIKAIIETOCS

BemiecTBo B | KT ChIpbs BUIA
2 3 4

A BC 1 1 - 4

2 — 3 5

1 2 4 6
[lena 1 xr coipbst, |9 6 7 4
p.

CocTaBuTh CMCChb, COACPIKAIIYIO HEC MCHCC HYKHOT'O KOJIMYCCTBA BCIICCTB JAHHOTO BUJa U UMC-
IOIYIO MUHUMAJIbHYIO CTOUMOCTD.

Bapuanr 10

Jlns mpou3BOACTBA TPEX BUAOB IMPOAYKLMH IPEANPUATHE UCIOJIB3YET JBa TUIIA TEXHOJIOrHYe-
CKoro o0opyA0OBaHuA U J1Ba BUJia ChIpbsi. HOpMBI 3aTpat chIpbsi 1 BpEMEHU Ha U3TOTOBJIEHUE O/
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HOTO M3ENHsI KOKI0TO BHUIa, o0Iuil PoH pabouero BpeMEHU KaXJI0W U3 TPYIIT TEXHOJOTHYe-
CKOTO 000pyI0BaHMS, 00BEMBI UMEIOIIETOCS CHIPhSI KAKJOTO BUJA, IIEHA OJJHOTO W3IEIHs KaX-
JIOTO BUJIa, OTPAHUYCHHS Ha BO3MOXKHBINM BBIITYCK Ka)KJIOTO W3 M3/CIIHIA MPUBEICHBI HIKE.

Hopwmbl 3atpar HajOOLIEe

Pecypchr OIHO M3JeIne KOJIHYECTBO
BHJIa pecypcoB
1 2 3

[Tpon3BOIUTENEHOCTh OOOPYIOBAHMS B HOPMOYACAX:

I Tuna 2 - 4 200

Il Tuna 4 3 1 500

ChIpbe, KT

1-ro Buma 10 15 20 1 495

2-ro BHIA 30 20 25 4 500

[lena ogHOTO M3MEHS, P. 10 15 20

Brimyck (1it.):

MHHUMAJIbHBIHA 10 20 25

MaKCHMaJIbHBII 20 40 100

CocTaBuTh MIIaH IPOU3BOACTBA MIPOIYKIUH, 10 KOTOPOMY OyIeT U3rOTOBJICHO HEOOX0IUMOE KO-
JUYECTBO M3JACIUNA KaXKJ0TO BHA, IPU MAaKCUMAIbHOM 00IIel CTOMMOCTH BCEH M3TOTOBIISIEMOMN
MPOYKLIUH.

Bapmuanr 11

[Tpu mpoM3BOACTBE YETHIPEX BUI0B KAOENs BBIIOJIHAETCS MATh IPYII TEXHOJIOTMUYECKUX Orepa-
muil. Hopmel 3aTpat Ha 1 kM ka0ens JaHHOTO BUA I KQXKI0M U3 TPy onepanuii, npuobuIb oT
peanu3anuu 1 KM Kaxaoro Buja kabens, a Takxke oOmmii Gpong paboyero BpeMeHHU, B TEUEHUE
KOTOPOT'0 MOT'YT BBIIIOJIHATHCS 3TU ONEPALMU TPUBEIECHBI HUXKE.

TexHonornueckas onepamus HopMel 3aTpar BpeMeHH, 4, O6mwmit honHxa

Ha 00paboTky 1 kM Kabeis Buaa pabouero Bpe-

1 > 3 7 MEHH, 4
BoioueHue 1,2 1,8 1,6 2,4 7 200
HaoxxeHne N30SIl 1,0 0,4 0,8 0,7 5 600
Ckpy4nBaHHe >JIeMEHTOB B kabenb OcBUHIIO-0,4 5,6 6,0 8,0 11176
BHIBAHUE 3,0 - 1,8 2,4 3 600
cribiTaHue U KOHTPOJIb 2,1 1,5 0,8 3,0 4 200
[TpuObLTE OT peasm3anmu 1 kM Kabders, p. 1,2 0,8 1,0 1,3
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Onpenenuts MIaH BbIMYyCKa Kabems, Ipu KOTOpOM oO01iasi IpUOBLIb OT peanu3alii U3roTOBISIEMON
MPOJIYKLIUHU SBIISIETCS] MAKCUMAJIbHOU.

Bapuaur 12

Cranbable TIpyThs aiauHON 110 cM HeoOxoauMo pa3pesarh Ha 3aroToBKu jaiuHON 45, 35 u 50 cm.
Tpebyemoe KOTMUECTBO 3ar0TOBOK JIAHHOTO BUIa cOCTaBisieT cooTBeTcTBeHHO 40, 30 1 20 1mt. Bo3-
MO>KHbIE BapUAHTHI pa3pes3a U BETUYMHA OTXO/I0B MPU KaXKIOM U3 HUX MPUBEACHBI HIKE.

JImuHa 3aroToBKH, CM. BapuaHTbl pa3zpesa

1 2 3 4 5 6
45 2 1 1 - - -
35 1 - 3 1 —
50 - - 1 - 1 2
BenauunHa 0TXO0B, CM. 20 30 15 5 25 10

OHpe,I[eJ'II/ITb, CKOJIBKO TIIPYTBHEB IO Ka)KAOMY M3 BO3MOKHBIX BAPHUAHTOB CICAYCT pa3pe3aTh, YTOOBI
MMOJIYYHUTh HC MCHEC HYXHOI'O KOJIMYCCTBA 3arOTOBOK KaXXJI0I0 BHUAAa ITPHU MUHUMAJIbHBIX OTXO04aX.

Bapuanr 13
J111 mpou3BoOJCTBA TpeX BUIOB U3lie-HopMbI 3aTpaT ChIphs, KT, HA €AMHUILY IPOAYKIIUH
it A, B, C npeanpustie ueroib-[x B C

BYET YeThIpe BUJia ChIpbsi. HopMbI 3a-
TpaT CHIPhS KaXKJI0r0 BHUJIa HA TTPOU3-
BOJICTBO €IMHHIIBI MPOAYKIUU IaH-
HOTO BUJA, TPUOBLIL OT pealn3alnuu
OJIHOTO M3JEIHS KaXKJ10r0 BUIA MPHU-
BeJIeHbI HIKE. Bu cripbs

I 2 3 —
I = 4 6
I 5 5 2
v 4 B 7
[TpuObLIb OT peanu3anuu

OJTHOT'O U3IEJIUSI 25 28 27

Wznenust A, B u C MOryT pou3BOAUTHCS B JIFOOBIX COOTHOLIEHMSIX (COBIT 0OecneydeH), HO JUIs UX
IPOM3BOJICTBA MIPEANPUATHE MOXKET HCIIONIBb30BaTh Chipbe | Buaa e 6onee 200 kr, Il Buga — He 6osee
120 xr, III Buga — ne 6omnee 180 kr, IV Buga — He Ooitee 138 kr.

OnpenenuTs MIaH MPOU3BOACTBA MPOAYKIIUH, IPH KOTOPOM 00111ast MPUObLUIb MPEAIPUATHS OT pea-
JU3aIAH BCEH MPOIYKIIMU Oblia ObI HANOOJIBIIEH.

Bapuanr 14

Typuctudeckoe areHTCTBO cOOMpaeTcs 3aKa3aTh U3AaTEIbCTBY BBIITYCK Xy/J0KECTBEHHBIX aTbOOMOB
Tpex THnoB A, B, C. X N3roToBiIeHNE TUMUTUPYETCS 3aTPATAMH PECYPCOB TPEX BUIOB, yIEIbHBIC
pacxo/ibl KOTOPBIX IIPUBEIEHBI HUKE.

'Y nenbHbIe 3aTpaThl PECYPCOB Ha BBITYCK
Bun pecypca aTEOOMOB
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DuHaHchl, p. bymara, 1.
Tpyno3arpatsl, yei. 4

RN >
=3 I =Y Iy
oS & O

W3naTenbCcTBO U1 BBIMOJIHEHHUS 3aKa3a MOIy4Yusio (pMHAHCOBLIE cpecTBa B oobeme 3 600 p, umeer
B Haymuuu 52 000 ;1. GymMaru 1 MO>KeT UCIOJIL30BaTh TPYIOBBIE pecypchl B 00beme 2 200 gen./d.
ATEHTCTBO TUIATHT 32 BBIITYCK OJTHOTO aibOoMa tuma A — 22 p., 3a ainp0oom tuma B — 18 p., 3a ans6om
tuna C — 30 p.

Ckonpko aibOOMOB Ka)KJOTO THUIIA AOJHKHO BBITYCTUTH U3/1ATEIBCTBO, YTOOBI MOMYYUTh HAaHOOIb-
IyI0 TPUOBLUIH?

Bapuanr 15

[TpeanpusiTie oNTOBOM TOProBIKM MOXET peanusoBars Tj, j = 1, 2, 3, 4 rpynn ToBapos. [t 3TOro
UCIIOJIb3YETCSI HECKOJIBKO BUJIOB pecypcoB. VIcXonHble NaHHbIE JUIsl IOCTPOEHUSI MaTEMaTHYeCKON
MO/JIEJIN TIPUBEACHBI HUXKE.

ToBapHas rpyrmia Bu
JIMMUTHPYIOIIUE PECYPCHI U TIOKa3aTeI O0beM OrpaHuY
Tl T2 T3 T4 pecypca c-
HUS
CKJIaICKHE TUTOIIA/IH, M 18 26 16 10 110 000 <
TpynoBbie pecypcesl, 4en.u 150 140 50 80 950 000 <
3nepkKu oOpalieHus, eH. . 170 230 280 120 1200 000 <
ToBapHBIe 3amackl, JIeH. e]1. 31 42 30 20 180 000 <
[T1an ToBapooOOpoOTa, IEH. €. 200 150 170 50 750 000 >
MunnmManbHo nomyctumbie 3Hadennss (1200 (1000 1500 1200 >
TOBapoo0OpPOTA 110 j-if TpymIe, 1.
[Tpu6bLIb B pacyeTe Ha €AMHUILY TO- 120 50 30 100
BapooOOpOTa j-i TPYIIIEI, ICH. €.

TpeGyercst onpeaenuTh MIaH X03IHCTBEHHON NeSTEIbHOCTH TOPrOBOTO MPEANPUATHS, O0eCIIeurBa-
IOIIII/Ifl MaKCUMyM HpI/I6I)IJ'II/I IIpU 3aaHHBIX OIPaHUYCHUAX Ha CKIAACKUC IUIOIIaAu, TPYAOBBIC pC-
CYPCBI, U3JIEPKKH OOpaIleHUs, TOBApHBIE 3aMachl, BETUYMHY TOBAPOOOOPOTa, €CITU TOProBasi Mpu-
OBLTb B pacyeTe Ha €IUHUILY TOBApOOOOPOTA | -i TPYIIIIHI 33]aHA.

I11. TpancnopTHas 3a1aya.

[Ipon3BoacTBEHHOE 00BEIMHEHHE B CBOEM COCTaBe MMeeT n ¢unuanoB Aj, i=1, 2,..., n, KOTOpbIe
MIPOU3BOJIAT OJTHOPOJAHYIO MPOIYKIIMIO B KOJMYECTBE aj, i=1, 2,..., n. Ty NPOAYKIHIO MOITYIAIOT M

notpebureneit Bj, j=1, 2, ..., m, pacmoNOXeHHbIX B Pa3HBIX MecTax. VX MOTpeOHOCTH COOTBET-
CTBEHHO paBHHI bj, j=1, 2, ..., m. Tapudsl nepeBo30K eAMHUIIBI TPOIYKIIMH OT KaXI0TO U3 (HUIHAIOB
norpebutensam 3anatorcs marpunei Cij (i=1, 2,..., n; j=1, 2, ..., m).
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[Torpeburenu

Dunnannl B, B, B, [IpousBoacTBO
Aq C11 C12 Cim a1

A C21 C22 C2m az

An Ch1 Ch2 Chm an
ITorpebHOCTH b1 07 bm

1. CocraBuTh IJ1aH NPUKPEIUICHUS [TOJIydaTeNIel MPOAYKIIMU K €€ MOCTaBIIMKaM, IpU KO-

TOpOM 06]]_[8,5{ CTOUMOCTD IICPCBO30K Obl1a MUHUMAJILHOM.

2. TloctpouTh MaTeEMaTHYECKYIO MOJEIH 3a/1aUH.
3. Coznats Ha paboueM sucte Excel Tabnuiy 1t BBOga MCXOAHBIX JTaHHBIX.
4. 3anosHUTH TAOIUILy UCXOIHBIMU JAHHBIMU M HEOOXOIMMBIMU (pOpMyIaMH.
5. HaiiTu penienue 3a1a4u cpeacTBaMu HAACTporku [lonck perneHus.
Bapuanr 1
IT
dunmnanbsl oTpeOuTem [IpousBoacTBO
Bl Bz B3 B4
Ar 18 2 3 12 180
Az 3 4 8 7 160
Az 4 5 12 140
Ay 6 220
[TorpebHOCTH 150 250 120 180
Bapuanr 2
I1 0
Ouimanst OTPEbITET IIpousBoacTeo
B1 B> Bs Bs
AL 4 9 200
A 5 12 270
Az 11 6 4 3 130
[ToTpebHOCTH 120 80 240 160
Bapuanr 3
I1 0
Ouimansl OTPEbITEH [IpousBoacTeo
B1 B> Bs Bs




A1 2 3 4 3 90
Az 5 3 1 2 60
As 3 1 4 2 150
[TorpebHoCTH 120 40 60 80
Bapuanr 4
[Torpeburtenu
dunnainl [IpousBoacTBO
B1 B> Bs B4
Aq 1 2 4 1 50
A 2 3 1 5} 30
A3 3 2 4 4 10
[TorpebHOCTH 30 30 10 20
Bapuanr 5
[ToTpeburenu
dunmansl IIpousBoacTBoO
B1 B> Bs B4 Bs
A1 7 12 4 6 5 180
Az 1 8 6 ) 3 350
A3 6 13 8 7 4 20
[ToTpebHOCTH 110 90 120 80 150
Bapuanr 6
[Torpeburenu
dumnumansl [IpownsBoacTBO
B1 B> B3 B4 Bs
AL 3 4 2 4 140
A 180
A3 9 7 3 7 2 160
[TorpebHOCTH 60 70 120 130 100
Bapuanr 7
[ToTpeburenu
dumnumanel [TpownsBoacTBO
B1 B2 Bs B4 Bs
AL 4 5 2 8 6 115
A 3 1 9 7 3 175
Az 9 6 7 2 1 130

81




[TorpebrocTn 70 220 40 30 60
Bapuant 8
[Torpeburenu
Dunnannl [IpousBoacTBo
B1 B> Bs B4
Aq 4 5 3 7 280
A 7 6 2 9 175
As 1 3 9 8 125
Ay 2 4 5 6 130
[TorpebHoCTH 90 180 310 130
Bapuant 9
[Torpeburtenu
dunmansl [IpousBoacTBO
B1 B2 Bs B4
A1 1 4 8 7 510
Az 5 6 8 9 90
Az 7 2 4 8 120
[TorpebHOCTH 270 140 200 110
Bapuant 10
[Torpeburenu
dunumanel [IpousBoacTBo
B1 B2 Bs B4
AL 6 7 3 2 180
Az 1 90
Az 6 170
[TotpebHOCTH 90 90 100 160
Bapuanr 11
[Torpeburenu
Dunnain! [TpousBoacTBO
B1 B2 Bs B4
AL 4 160
Az 5 140
Az 1 6 3 2 60
[TorpebHOCTH 80 80 70 130
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Bapuaur 12

Dunnannl Hotpeduren [IpousBoacTBO
B1 B> Bs B4
Aq 4 2 3 1 80
Az 6 3 5 6 100
As 3 2 6 3 70
[TorpeGHOCTH 80 50 50 70
BapuanTt 13
[Torpeburenu
Dunumansl [IpousBoacTBo
B1 B2 Bs B4
Ar 6 7 3 2 180
Az 5 1 4 3 90
Az 3 2 6 2 160
[TorpeGHOCTH 45 45 200 140
Bapuant 14
[Torpeburtenu
dunmnansl IIpousBoacTBo
B1 B> Bs B4 Bs
A 5 3 2 4 8 160
A 5 90
Az 140
[TorpebHOCTH 90 60 80 70 90
Bapuanr 15
[ToTpeburenu
Ouimansl [IpousBoacTeo
B1 B> Bs B4 Bs
A1 7 12 180
A 1 8 350
Az 6 13 8 7 4 20
[ToTpebHOCTH 110 90 120 80 150

1V. 3agaua o Ha3HAYEHUAX

Ha n TunoBsIx omneparuii Heo6xoauMo HazHauuTh N padounx. Ctoumocts Cij BHINOJ-

HEeHUs 1-M pabouuM j-i onepanuu npuseaeHa B Tadbnuue. TpedyeTcs HallTH Takue Ha3Haye-

HUSl paboYMX, MPU KOTOPBIX BCE OINEpanuy ObUIH Obl BBITOIHEHBI, KKl pabOUMil 3aHAT

83




TOJIbKO Ha BBIMIOJIHEHUHU OJIHOM oIepaiuy, CyMMapHas CTOUMOCTb paboT MpH 3TOM Obljia

MUHUMAaJIBHOM.
Pabouue Onepart
01 02 . On
Py C11 Ci2 .. C1
n
P2 C21 C22 |... C2
n
Py Cn1 Ch2 |.. Ch
n
1. IlocTpouTh MaTeMaTHUECKYIO MOJIENb 3a1a4H.
2. Cospnatb Ha pabouem nucte Excel Tabuuity ans BBOJIa MCXOIHBIX TaHHBIX.
3. 3amonHUTh TaOJIUIly UCXOIHBIMHU TaHHBIMU M HEOOXOIUMBIMU (POPMYIIaMHU.
4. HaiiTu pemeHue 3ajauu cpeacTBaMu HagcTpoiiku Ilonck pemenus.
Bapuanr 1
PaGouue Onepaut
01 O2 O3 O4
P1 60 52 45 40
P2 65 46 45 52
Ps3 72 50 70 44
P4 30 30 50 62
Bapuanr 2
PaGouue Onepauti
01 02 O3 O4
P1 112 110 90 95
P2 80 100 80 95
P3 70 68 85 70
P4 75 60 79 70
Bapuanr 3
Paboune Onepai
O1 O2 Os O4
P1 20 15 20 14
P2 22 10 12 15
Ps3 12 22 20 30
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P4 10 12 15 14
Bapuanr 4
PaGouue Ortepawii
01 O2 Os O4 Os
P1 16 12 23 12 20
P2 20 15 20 14 18
Ps3 22 10 12 15 20
P4 11 22 20 30 12
Ps 10 12 15 14 15
Bapuanr 5
Paboune Onepatuit
01 O2 O3 O4 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
PaGouue Omepawii
01 O2 O3 O4 Os
P1 11 8 9 10 9
P> 9 10 8 14 15
P3 10 12 12 9 11
P4 12 10 11 30 10
Ps 14 12 13 14 12
Bapuanr 7
Paboune Onepatynt
01 O2 O3 O4 Os
P1 220 180 200 160 180
P> 230 180 200 190 240
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Ps3 210 150 200 200 210
P4 200 170 210 200 180
Ps 250 160 190 195 190
Bapuanr 8
Paboune Onepauu
O1 02 Os O4 Os
P1 50 80 90 80 70
P2 70 50 95 90 85
Ps3 58 85 80 59 95
P4 60 60 75 60 70
Ps 65 65 70 71 68
Bapuant 9
PabGouue Oneparun
O1 O2 O3 O4 Os
P1 12 10 10 8 15
P2 13 12 15 14 18
Ps3 10 12 12 15 14
P4 9 10 10 13 14
Ps 12 12 10 10 14
BapuanTt 10
Paboune Onepart
01 O2 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
Bapuant 11
Paboune Oreparuin
01 O2 O3 O4 Os
P1 32 30 26 28 35
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P> 33 35 32 34 38
Ps 30 40 32 35 34
P4 29 30 30 33 34
Ps 32 32 30 30 34
Bapuanr 12
Onepanuu
PaGoune
O: 02 03 Os Os
P1 320 270 270 280 350
P 330 350 320 340 380
Ps 300 380 320 350 340
P4 290 300 300 330 340
Ps 320 320 300 320 340
BapuanTt 13
Onepanuu
Pabouune
O1 02 03 O4 Os
P1 330 280 270 290 360
P 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
Paboune Oneparun
01 02 O3 O Os
P1 295 245 235 255 325
P, 305 290 295 315 355
Ps3 275 355 255 325 315
P4 265 270 275 300 315
Ps 295 265 250 265 315
Bapuanr 15
Omneparuun
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PaGouue

O]

O O3

O4

Os

P1

220

170 160

180

250

P2

230

215 200

240

280

Ps3

200

280 200

250

240

P4

190

195 180

225

240

Ps

220

190 175

190

240

Kpurtepun ouenkm:

Ne n/m

Bun pa6ornsi

CreneHb BLINOJHEHHUS 3aJaHudA

bana 3a
BBITIOJTHE-
HHe pa-
00THI B OC-
HOBHOM
CpPOK

bana 3a
BbINOJIHE-
HHE pa-
00THI B 10-
MOJIHHU-
TeJbHBIH
CPOK

JlomoHu-
TeJbLHbIEe
0aJIJIBI

PacueTtHo-rpa-
(mueckas pa-
6ota Nel

Bce 3aJaHus BBINIOJHCHEI IIpa-
BHJIBHO, HMCIOTCs HC3HAYUTCIIb-
HBIC OH_II/I6KI/I, HCIO0YCTHI

30

15

B pabote umeercst 6osnee mosno-
BUHBI BBITIOJIHCHHBIX 33}13HI/H71,
UMEIOTCSI 33/IaHUSI, BBIMOJHCHHbBIC
C O]_[II/I6KaMI/I B BbIYUCJIICHHUAX

15-29

7-17

Pabora cogepxut MeHee 1moJio-
BUHBI BEPHO BHITTOJTHEHHBIX 33/1a-
HUH

0-10

0-6

PacueTtHo-rpa-
¢dudeckas pa-
6ota No2

Bce 3aaHus BBINIOJIHECHEI IIpa-
BUJIbBHO, UMCIOTCS HC3HAYUTCIIb-
HBIC OH_II/I6KI/I, HCIO0YCThI

30

15

B pabote nmeetcs Oomnee moo-
BUHBI BBITIOJTHEHHBIX 33JJaHUH,
UMEIOTCSI 33/IaHUSI, BHITOJTHCHHBIC
C omMOKaMH B BBIYMCIICHUSIX

15-29

7-17

Pabora cogepxut MeHee 1moIo-
BHUHBI BEPHO BHITIOJIHCHHBIX 33]1a-
HUH

0-15

0-6

Pacuerno-rpa-
¢dudeckas pa-
6ota Ne3

Bce 3alaHus BBITIOJIHCHBI IIpa-
BUJIBHO, UMCIOTCS HC3HAYUTCIIb-
HBIC OIlII/IGKI/I, HCO0YCThI

40

20

B pabote umeercs 6onee noso-
BUHBI BBITIOJTHEHHBIX 3aIaHHH,
HUMCIOTCs 3aJIaHUsI, BBIIIOJTHCHHBIC
C OIIMOKAMH B BBIYUCIICHUIX

20-39

10-19

Pabora cogepxut MeHee 1moJio-
BUHBI BEPHO BBINIOJHEHHBIX 33]1a-
HUH

0-19

0-9

JlomoaHUTEIB-
HOE 3aJjaHue

O]_[eHI/IBaGTC}I TOJIBKO ITOJTHOCTBIO
IMMPAaBUJIBHO PCIICHHOC 3a1aHNC

20
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[TpomexyTouHasi arTecTanus - (3K3aMeH) MPOBOJUTCS HA OCHOBE CYMMapHO HaOpaHHBIX 0aJIJIOB 1O
BBITIOJTHEHHBIM PacUYeTHO-TPaPUIECKUM padOTaM C YI€TOM BBITIOTHEHUS TOTIOTHUTEIBLHOTO 3a/IaHUS

3.2. IlpomeskyTOUHAsI aTTecTALMS

Ha OCHOBAaHUH KPUTCPUEB UX OLCHKH.

IIIkaJjia oneHUBaHUs Pe3yJabTATOB IPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

CymMapHbIi 0a1

pe3yJbTaToOB pa- 0-39 40-59 60-79 80-100
00THI B ceMecTpe
Ouenka 3a 3K3aMeH HEYAOBIETBOPH- Y/IOBJICTBOPH- XOPOIIIO OTJIIMYHO
TENLHO TENLHO
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