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1. lesn, 3a1a4u ¥ NJIAHUPYeMble pPe3yJIbTAThl 00yYeHHs N0 JMCIUIITIUHE

K OCHOBHBIM yensim 0CBOEHUS AUCHUIUIMHBI «MaTemaTuka» ciaeayer OTHECTH:

- BOCIIUTaHHUE Yy CTYAEHTOB OOLIE MaTeMaTH4YECKON KYJIbTYpBbI;

- IpUOOpETEeHUE CTYIEHTAMH IUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHW, YMEHUHN U HaBbI-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYAECHTOB K WHAYKTUBHOMY U JE€IYKTUBHOMY MBIIIJICHHIO
Hapsily ¢ pa3BUTHEM MaTEMATUYECKON UHTYMIINY;

- YMEHHUE CTYJECHTaMH Pa3BUBATh HABBIKU CAMOCTOSITENIbHOTO U3y4eHHUsl yUeOHOM 1 Hayd-
HOM JIMTEpaTyphl, COAEPKALIEH MaTEMaTUUECKUE CBEICHUS U PE3YJIbTaThI;

- IOJITOTOBKY CTYJIEHTOB K JESATEIIbHOCTH B COOTBETCTBHHU C KBATH(PUKAIIMOHHOM XapaKTe-
PHCTUKOI OakajaBpa 10 HAIIPABICHHIO, B TOM YKcie (OPMUPOBaHUE YMEHUH HCIIOJIB30BAaTh OCBO-
€HHbIE MaTEeMaTUYECKHUE METO/IbI B TPO(ecCHOHAIBHOMN AESITeIbHOCTH.

- TIOJITOTOBKY BBICOKOKBAJTM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LU-
pPOBOI TYpOYJIEHTHOCTH U BBICOKMX TE€XHOJOTHYECKUX PUCKOB COBPEMEHHOU HU(POBOM SKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUIUTMHBI «MaTeMaThKa cielyeT OTHECTH:

- OCBOCHHE CTYJEHTAMH OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIIUX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOUMYIO JUIsl YCIEIIHOTO PELISHHS MPUKIAIHbIX 33/1a4;

- ¢hopMHpOBaHUE Yy CTyJIeHTa TpeOyeMoro Habopa KOMITETEHIINH, COOTBETCTBYIOIIUX €T0
HAIPAaBIIEHUIO MTOJATOTOBKU U 00ECIICUYHUBAIOIINUX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/a.

OO6yuenne no mucnuruinHe «MaTemaTtukay HampaBlieHO Ha (OpMHUpOBaHUE Y O0yuaro-
HIMXCSl CIEAYIONMX KOMIETeHIM B cooTBercTBUM ¢ [Ipukazom MwunoOpHayku Poccuum ot
31.05.2017 N 481 (pen. ot 27.02.2023) "O06 ytBepxaeHuu deaepaibHOro rocyJapcTBEHHOTO 00-
pa30BaTEIbHOIO CTaHIapTa BBICIIET0 00pa3oBaHus - OakalaBpuaT 110 HapaBJIECHUIO MOTOTOBKU
08.03.01 Crpoutenscto" (3apeructpupoano B Muntocte Poccun 23.06.2017 N 47139):

Koa u HamMeHOBaHHe KOMIIETeHIHI NapukaTopsl 10CTHAKEHUA KOMIIe-
TeHIMHU
OIIK-1. Cnoco6eH pemaTs 3agaun mpodec- HNOIIK-1.1
CHUOHAIBLHOHN eI TSIILHOCTA HAa OCHOBE HC- [pumensier:
[IOJIb30BaHUs TEOPETHUECKUX U IIPAKTHYE- - METO/IbI PEIICHHs IPUKIIAHBIX 33184 npodeccu-
CKHX OCHOB €CTECTBEHHBIX U TEXHUYECKUX OHaIILHOH JICSTENLHOCTH,  (YHIAMEHTAIb-

HBIC 3aKOHBI, OMMCHIBAIOIINE U3ydaeMbIl MIPOIIeCC
WJIH SIBJICHUE;
- METOJBI 00pabOTKHU PACUETHBIX U IKCIIEPHUMEH-

HAyK, a TaK)KC MAaTEMATUYCCKOTI'O aIlrapara

TAJIBHBIX JAaHHBIX BepOSITHOCTHO-CTaTI/ICTI/I-
YeCKUMU METOJIaMH;

HOIIK-1.2

YmMmeer:

- BBISIBJISITh M KJIaCCHU(UIMPOBATh PU3HUYECKHE, U
XHUMUYECKHE W Jpyrue MPOLECCHl, MPOTEKAIOIIUe
Ha 00beKTe MPOhECCHOHATEHOMN AESITETHHOCTH;

- IPUMCHATH THUIIOBBIC 3aJla4u TCOPUU OIITHUMHU3A-
UM B IPO(ECCHOHAIBHON 1S TETbHOCTH;

- OIpEeNeNsATh XapakTePUCTUKHU Iporecca (sBie-
HUS), XapaKTepHOTO Ui OOBEKTOB TpodeccHo-
HAJIBHOMW JIEATEILHOCTH, Ha OCHOBE TEopeTH-
YECKOT0 (PKCIIEPUMEHTAIBHOT0) UCCIIEJOBAHUS;

- IPEACTaBIATH 06a30BbIE IS TPodecCHoHATHHOM
chepsl HU3UIECKUX TIPOIIECCOB (SBIICHUN) B BHIIC
MaTeMaTHYecKoro(ux) ypaBHeHus(if), o0ocHOBa-
HHE TPAHUYHBIX M HAYaJIbHBIX YCIOBHH;




HOIIK-1.3

Bmaneer:

- METOJaMH PEIICHHUS WHKECHEPHBIX 3a7a4d ¢ MPH-
MEHEHHEM MAaTeMaTHUYeCKOro ammnapara U Mpu-
KJIATHBIX TIPOTPAMM pacdeTa;

- METOJAMH PEIIeHHUs YPaBHEHHUH, OTIICHIBAIOIINX
OCHOBHBIC (DM3MYECKUE TMPOLECChl, C TMPUMEHE-
HHEM METOJ0OB MaTeMaTUYCCKOI0 aHaJIN3a;

- coco0aMy OIEHKH aJeKBAaTHOCTH PE3YIbTATOB
MaTeMaTHYECKOTO MOJIEITHPOBAHUSA, (POPMYIHPO-
BaHME NPEJIOKEHUHN 110 UCTIOIB30BAHUIO MaTEMa-
THYECKON MOAEIH IS PEeIIeHUs 3a1aq npodeccu-
OHATBLHOM JIeITCIILHOCTH

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuIuinHa OTHOCUTCA K 0510Ky «PaKyIbTaTUBHbIE JUCLUIUIMHBDY.
E€ usyuenue obecrnieunBaeT n3yuyeHue AUCLUILINH

B ob6s3amenvhot wacmu.
- MaTeMaTUYECKUU aHaJIn3;

- TuHeitHas anreOpa.

3. CTpyKTYypa M cojiep:KaHue TUCHUIIHHbI

OO01mmas TpyT0eMKOCTh JTUCIUTUIMHBI COCTABIISCT 2 3a4eTHBIC CIMHUIIBI - 72 Jaca.

3.1. Buabl yueOHO# padoThl H TPY10€MKOCTh

3.1.1. Ounas ¢popma o0yueHus

1?21 Bun yuedHoii paboTbl KOJ}:;:ES;TBO Cemectp 1
AYyIUTOpPHBIE 3aHATHS 32 32
B ToM uucne:

1. Jlexun - -

2. CeMHHapCcKue/IpaKTHUYECKHe 3aHITHS 32 32

3. JlaGopaTopHble 3aHATHS - -
CamocrosiTeibHas padora 40 40
IIpomeskyTOouHAs aTTecTANMS
3a4eT 3 3
Hroro 72 72

3.2. TemaTuyeckuii MJIaH U3y4eHUs TUCHUTLTUHBI

(o hopmam oOyueHus)

3.2.1. Ounas ¢popma 0OyueHus
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1 Pasznen 1. DieMeHTHI JIMHEHHON all- 22 26
re0psl
1.1 | Tema 1.1. MaTpuiibl ¥ ONIpeaEIUTENN 8 10
1.2 | Tema 1.2. Cuctemsl JIMHEWHBIX ypaBHE- 14 16
HUM
2 Paznen 2. JIuneitHOoe nporpaMMupoBa- 10 14
HUE
2.1 | Tema 2.1. O0Omas 3agaya IMHEHHOTO 6 8
MIPOrPaMMHUPOBAHUS
2.2 | Tema 2.2. [locTaHOBKa U peLIeHHE 3a- 4 6
Ja4 KOMMEPUYECKOH 1eaTeIbHOCTH
Hroro 32 40

3.3. Conep:xanne pa3ieoB JUCHUTLIHHBI

1. DyieMeHTHI JIMHEHHOI aJredpbl

1.1. MaTpuusl 1 onpeaeInuTe

OcHoBHbIe cBeieHUs 0 MaTpunax. Onepanuu Hag Matpunamu. OnpenenuTenn KBaapat-
HbIX MaTpull. CBoiicTBa onpenenureneii. OoparHas marpuua. [Ipumenenne Microsoft Excel B pe-
HIEHUH 3a]1a4.

1.2. CucremMbl IMHEHHBIX YPaBHEHU

OO011ne MOHATHUS CUCTEMBI TMHEHHBIX ypaBHeHU. Haxok/1eHue eTMHCTBEHHOTO PEeIeHUs
cucteMbl. MeTos1 00paTHOM MaTpuilbl. MeToJl ¢ HCIOJIb30BaHHEM PacIIMPEHHOW MaTpHlbl. Me-
TOJ ¢ ucnoiib3oBaHueM Gopmyn Kpamepa. O0mmii moaxo1 K pemeHnuo CUCTEM ypaBHeHH. PaB-
HOCWJIBHOCTb CHUCTEM JIMHEMHBIX YpaBHEHMH INpPH 3JIEMEHTapHBIX IMpeoOpa3oBaHUAX. MeTon
["aycca. Teopema Kponekepa — Kanemumu. [Tpumenenune Microsoft Excel B perrenun 3amau.

2. JIuHeiiHOe MpOorpaMMHpOBaHHe

2.1. O0mas 3a1a4ya JUHEeHHOro NPOrpaMMHPOBAHUS

OKOHOMHMKO-MAaTEMaTUYECKHE MOJEIH, IPUBOAAIIME K 3a7a4aM JIMHEHHOTO MPOrpaMMHU-
poBanus. [Ipumenenne Microsoft Excel B perenun 3aqay.

2.2. IlocTaHOBKA M pellleHUe 32]]a4 KOMMEPYECKOii 1eATeTbHOCTH

OnTuMuzaus KOMMEPUECKOH NessTenbHOCTH npeanpustus. [InanupoBanue ToBapoo6o-
pota. IIpousBoacTBeHHas 3anada. TpaHncnopTHas 3ajgaya. 3ajgada o HazHadeHusix. [loctpoeHue




KOJIBLIEBBIX MapUIPyTOB. 3a7aya 0 pacKkpoe (MUHUMHU3AIUs 00pe3KoB). 3a7a4a o 3arpy3Ke KOHTEH-
uepa. [Ipumenenne Microsoft Excel B pemenun 3aaau.

3.4. TemaTuka NPaKTHYECKUX 3AHATHH MO TUCIUIIMHE

3.4.1. Ounas ¢popma o0yueHus

Ne 3a-
HSTHS Tewma 3anaTHA
1 JelicTBus ¢ MaTpuIiaMu
2 Onpenenuren KBaJpaTHbIX MaTpPHULL
3 OOGparHas maTpuIa
4 [Tpumenenne Microsoft Excel B pemennn 3anau
5 OO111e NOHATUS CUCTEMBI JIMHEHHBIX ypaBHeHUH. HaxoxieHue eMHCTBEHHOI O pe-
LICHUSI CUCTEMBI
6 MeTo1bl HaX0XIeHUs! pellieHHs CUCTEM ypaBHEeHUH. MeTo 00paTHON MaTpHULIb
7 MeTo/1bl HaXOXKAEHUSI PEIICHUs CUCTEM ypaBHEHHH. MeTo1 00paTHOM MaTpHIlbl
8 Meroasl HaxX0KI€HUs PELIECHUS CUCTEM YpaBHEHUI. MeTO/| C MCIIOJIb30BAaHUEM pac-
LIIMPEHHON MaTPUIIbI
9 MeTo bl HaXOXKAEHUS PEIIEHUs] CUCTEM ypaBHEHUU. MeTo ¢ ncrosib3oBanueM ¢Gop-

myn Kpamepa

10 OO0mwmit MoIX0/1 K PEHICHUIO CUCTEM YpaBHEHUN. PABHOCHUIIBHOCTH CUCTEM JIMHEHHBIX
ypaBHEHUH IPU AJIEMEHTapHBIX MPEOOPA3OBAHUSIX.

11 Merto1bl Hax0KAEHU pelieHns cucteM ypaBHeHui. Meron ["aycca

12 | IIpumencuue Microsoft Excel B pemennn 3agau

13 OO6mas 3aa4a TMHEHHOTO HPOrpaMMHPOBAHIA. DKOHOMHKO-MaTEMaTHIECKUE MO-
JIeNy, TPUBOJISIINE K 3a/1a4aM JJMHEHHOT0 MPOrpaMMHUPOBAHNS.

14 | I'eomeTpudeckuii METO/ pelieHus 3aa4 JMHEHHOr0 MPOrpaMMUPOBAHHUS

15 [Tpumenenue Microsoft Excel B pemenun 3amau

16 | IIpumenenue Microsoft Excel B pemenun 3agau

4. YueOHO-MeTOAMYecKoe U HHPOPMaLlMOHHOe o0ecrieyeHue

4.1. HopmaTuBHbie 1okyMeHTbI 1 'OCThI

1. Tlpuxaz Muno6puaayku Poccun ot 31.05.2017 N 481 (pen. ot 27.02.2023) "OO6 yTBepKIeHUH
(benepaabHOro rocy1apcTBEHHOro 00pa30BaTENLHOIO CTaHAAPTA BBICIIET0 00pa3oBaHus - Oa-
KanaBpuar no HamnpasieHuto nmoarotoBku 08.03.01 CrpoutenbctBo” (3aperucTpupoBaHO B
Munrocte Poccun 23.06.2017 N 47139)

2. Axagemuyeckuii y4eOHBIH TuTaH 1o HampasieHuio noarotoBku: 08.03.01 CrtpourtenscTBo
[Tpodwib: «IIpoMbIIITIEHHOE U TPa)XIAHCKOE CTPOUTENHCTBO». DopMa 00ydeHHsT — OvHasl.
2026.

3. Ilpuxa3z MuHucTepcTBa Hayku U Bbiciiero oopaszoBanus P® ot 6 anpens 2021 r. Ne 245 «O6
yrBepkaeHnn [lopsika opraHu3aIiy U OCYIIEeCTBICHUsT 00pa30BaTEbHON NESTETLHOCTH T10
o0pa3oBaTeNbHBIM POTrpaMMaM BBICIIET0 00pa30BaHMs - MporpaMMaM OakajaBpuaTa, Mmpo-
rpaMMaM CHEIHaInTeTa, IPOrpaMMaM MarucTpaTypb».

4. Vxka3 I[Ipesunenra Poccuiickoit deaepanuu ot 01.12.2016 Ne 642 «Crparernu HaydHO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickoii denepanuim.

5. TIpuxa3z MunucrepctBa oopazoBanus u Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O06 yrBepxxaeHuu Ilopsaka nmpruMeHEHHs] OpraHU3alMsIMM, OCYIIECTBISIIOIMMU 00pa30oBa-
TEJIbHYIO ICATEIIbHOCTD, SJIEKTPOHHOT'0 00yUeHHsI, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHO-
JIOTHH IIPU peanu3anuu o0pa3oBaTeIbHbIX IPOrpPaMM».




4.2. OcHoBHas1 JIuTEpaTypa

Kpemep, H. IIl. MaremaTuka: y4eOHUK U npaktukym st By3oB / H. II. Kpemep, M. H.
Opuaman, M. M. Tpumwmn; nox penakiuend H. 1. Kpemepa. — 3-e usn., ucnp. u gon. —
Mocksa: M3narensctBo FOpaiit, 2023. — 422 ¢. — (Bsicee obpazosanue). — ISBN 978-
5-534-08547-1. — Tekct: anekTpoHHbiii / ObpazoBarenbHas miargopma IOpaitt [caiit]. —
URL: https://urait.ru/bcode/510867 (nara ooparuenus: 21.03.2026)

Tarapuukos, O. B. Maremartuka: yd4eOHUK ¥ IPAKTHUKYM JJIsl IPUKJIaIHOTO OakaiaBpuata /
O. B. Tarapuukos, A. C. Uyiiko, B. I'. lllepmaes; mox obmeit pexakiueit O. B. TarapHukoBsa.
— Mocksa: U3narensctBo IO0paiit, 2023. — 334 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-
5-9916-3568-4. — Tekcrt: anexkTpouHbIii / Obpa3zoBatenbHas maatgopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/532507 (nara obparienus: 21.03.2026).

Tartapuukos, O. B. Maremaruka u JinHeiHoe nporpammupoBanue. [Ipaktukym: yueOHoe 1o-
coobue s By30B / JI. I'. buprokosa, P. B. Carutos; oz o6meli penakmueit O. B. Tatapau-
KoBa. — Mocksa: M3narenscTBo FOpaiit, 2023. — 53 ¢. — (Bricmiee oopazoBanune). — ISBN
978-5-9916-9800-9. — Tekcr: anexkTponHslii // OOpa3oBarensHas miuatdopma KOpait [caiir].
— URL: https://urait.ru/bcode/514082 (nara oopamenus: 21.03.2026).

4.3. lonoTHUTEIBHASI JIUTEPATypa

Kocuaukos, C. H. MaremaTndeckne METOIbI B 3KOHOMUKE: yaeOHoe mocodue st By3os / C.
H. KocHukoB. — 2-¢ u3n., ucnp. u aorn. — Mocksa: M3narensctBo FOpaiit, 2023. — 170 c.
— (Bpicmee obpazoBanue). — ISBN 978-5-534-04098-2. — Tekcrt: anexrponnsiii / O6pa-
3oBatenbHas mwiardopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/514178 (nara o6pa-
menust: 21.03.2026).

®omuH, I'. [I. DkOHOMHKO-MaTeMaTHUYECKHE METOJbI M1 MOJIETH B KOMMEPUYECKOM JesTelNb-
HOCTH: yueOHuUK mis GakanaBpos / I'. II. @®omuH. — 4-¢ uzn., nepepad. u gon. — MockBa:
N3znarensctBo FOpaiit, 2021. — 462 c. — (bakanaBp. Axkagemudeckuii kypc). — ISBN 978-
5-9916-3021-4. — Tekcrt: snexTponHbIH // Obpa3zoBaTenbHas miaTdopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/487904 (nara obpamienus: 21.03.2026).

4.4. JnekTpoHHBbIE 00pa3oBaTe/IbHbIE PECYPCHI

HpOBCI[eHI/Ie 3aHATHH U TeKymeﬁ n HpOMG)KyTO‘IHOfI aTrTeCTallii BOSMOXXHO B JUCTAaHIIM-

OHHOM (hopMaTe ¢ MPUMEHEHUEM CUCTEMbI TUCTaHIMOHHOrO oOyuyeHus yHuBepcutera (CHO-
LMS) Ha ocHoBe pa3paboTaHHBIX Kadenpoil «MareMaTHKay SIIEKTPOHHOTO 00pa30BaTEIbHOTO
pecypca (O0P) no Bcem pazzenaM mporpaMMel.

HaszBanue D0OP Ccblika

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

HOpr)IOK IMPOBECACHUA pa60T B JMCTAaHIITMOHHOM (bopMaTe YCTaHABJIMBACTCA OTACIbHBIMU

pacmopsHDKeHUSIMH TIPOPEKTOpa MO y4eOHOM paboTe W/WiH IEHTPOM y4eOHO-METOAMYECKON pa-
OOTHI.

Ka)K,Z[BIfI 06yqa10u11/11‘/'105{ obecrneueH HWHAUBUAYAJIbHBIM HCOTPAaHUYCHHBIM HOOCTYIIOM K

AIIEKTPOHHBIM OMOJIMOTEYHBIM CUCTEMAM

Ha3Banue DBC CchbliIka
DJeKTpOHHAs oubmmoteka | https://online.mospolytech.ru/course/view.php?id=7621&se
Mockosckoro ITonurexa: ction=1

DnekTpoHHO-0MOIMoTeuHas cu- | https://e.lanbook.com

creMa «M3narenscTBO JIaHB)



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/

DneKTpOHHO-OMOIMOTeUHAs CH-
crema [IPR SMART

https://www.iprbookshop.ru

OO6pazoBarenpHas  miIaThopma
IOPAUT

https://urait.ru

4.5. /IuueH3noHHOoe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe obecneyeHue

Pa3zpadorunk I1O Hocrymtocrs Ccpuika Ha Equnblii peectp
(IMIeH3HOHHOe, .
Ne| HaumenoBanue | (mpaBood.iaga- POCCHIICKUX MPOrPaMM AJIs
cB00OIHO pac-
TeJlb) 9BM u B/l (npu Hau4um)
NMPOCTPaHsieMoe)
1 [Astra Linux | OOO «Pycourex- |JluneHsnonHoe https://reestr.digital.gov.ru/ree
Common Edition | Actpa» str/305783/?sphrase_id=9540
36
2 | Moit Oduc 00O «Hossle 00- | JIuneH3snouHoe https://reestr.digital.qov.ru/ree
JIaYHBIC TEXHOJIO- str/301558/?sphrase _id=9433
THH 75
3 | Apache Apache Software | CBo6oano pacmpo- | -
OpenOffice Foundation CTpaHseMoe

4.6. COBpeMeHHbIe l'[pO(l)eCCI/IOHa.]'lI)HbIe 0a3bl JAaHHbIX U I/[Hq)OpMalll/IOHHble ClIpaBOYHbLIC

CUCTEMbI

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

HaumenoBanue

Ccblika Ha pecypc

HoctynHocTh

HNupopManHOHHO-CIIPABOYHbIE CHCTEMBbI

StackOverflow

https://stackoverflow.co
m/

HoctynHo B cetn UH-
TepHeT 0e3 orpaHuye-
HUM

Mathway. Pemenue 3anau mo an-

https://ru.symbolab.com/

HoctynHo B cetu Un-

TepHeT 0e3 orpaHuye-

nuorpaduyueckas u

auTeMaTHyeckas pegepaTuBHO-OMO-

redpe i
IIpodeccnonanbubie 6a3bl JAHHBIX

baza maHHBIX HAyIHOU DJIEKTPOH- http://www.elibrary.ru JHoctytHO

HOW OMOIMOTEeKN

(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | Joctymao



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/
http://webofscience.com/

HayKoMmeTpHuueckas (OubmmomeTpu-
yeckasi) 6aza JaHHBIX

5. MarepuajibHO-TeXHHYECKOE oDecredeHne TUCIUNINHBI

MatepuanbHo — TexHUYecKass 0Oaza obOecriedrBaeT MPOBEACHHE BCEX BHUIOB 3aHITHIA,
MPEyCMOTPEHHBIX Y4eOHBIM TUIAHOM M COOTBETCTBYET JICHCTBYIOIIMM CAHUTAPHBIM M TIPOTHBO-
MOKapHBIM IIPAaBUJIAaM U HOPMaM.

JIy1st mpoBeIeHUsI MHTEPAKTUBHBIX MPAKTUUECKUX 3aHATUH UCIOIB3YIOTCSI KOMITBIOTEPHBIE
KJIACChl C MyJIbTHMeIna 000pyA0BaHUEM (IPOECKTOP, IKpaH, U(PpOBas JOCKA).

6. MeToanuyecKue PE€KOMEHIAUH

6.1. MeToauueckue PECKOMEHIANNH AJIA NIpenmoaaBarTe’is 1o opranu3ainumn 06yqe}mﬂ

[Ipexne Bcero, cienyetr oOpaTuTh BHUMAHKUE CTYIEHTOB Ha TO, YTO MPAKTUYECKU BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoi-I11n0o0 crienuaabHOM (JIOMOHUTEIBHON) MTOATOTOBKU U
BIIOJIHE MOKET OBITh YCIEIIHO U3YU€H, €CITU CTYACHTHI OYAYT MOCeIaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHSITH JJOMAIIIHUE 33JJaHUS U TIOJIb30BATHCS (MPU HEOOXOTUMOCTH ) CUCTEMOM TIJIaHOBBIX KOH-
CyJbTAIMil B TEYCHHE KaXK0r0 ceMecTpa. Bomenmue B kypc JInHeiHoH anreOpsl pa3aesnsl saBiis-
IOTCSI KJITACCUYECKHMMU, B TO YK€ BPEMsI OHU MPAKTUUECKH OPUEHTUPOBAHBI, TaK KaK UMEIOT IIHUPO-
KO€ pacipoCTpaHEHUE [Tl pellIeHUs MPUKIATHBIX YKOHOMUYECKUX 3a/1a4. X ocBoeHue moMoskeT
CTYJICHTaM JIOTUYECKH BEPHO, aPTYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U MUCHbMEHHYIO PEUb,
YCIIEITHO MPUMEHATH HAKOIICHHBIEC 3HAHUA B MTPO(ECCHOHANBHOM J1eATEeTHbHOCTH.

HeoOxonuMo ¢ caMoro Havasa 3aHATUNH pEeKOMEHA0BATh CTYIGHTaM OCHOBHYIO U JIOTIOJ-
HUTEJBHYIO JUTEPATYPy, TOCTYIE K SJEKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM 1 OUOIHMOTEYHBIM
CHUCTEMaM, a B KOHIIE CEMECTpPa JaTh CIIMCOK BOIIPOCOB IS MOATOTOBKH K 3a4ETy.

Ha mepBoM 3aHATHU MO TUCIHUILIMHE CIeAyeT 00a3aTeNbHO MPOUH(OPMUPOBATH CTYACH-
TOB O BHJIe M JOpME TPOMEKYTOUHOM aTTECTAINH 10 TUCIUTUINHE, CPOKAX €€ MPOBEACHUS, YCII0-
BUSIX JIOITYCKA K MPOMEXKYTOYHOU aTTECTAIIMH, TPUMEHSAEMbIX BUJIaX MPOMEKYTOUHOT'O KOHTPOJISL.

N3noxenne TeopeTuuecKoro mMaTepualia JOJDKHO COMPOBOXKAATHCS WIUTFOCTPATHBHBIMHU
puUMepamMu, TIIATEeIbHO OTOOPAHHBIMU MpernoaBaTesieM TakK, YTOObI TEXHUYECKUE TPYAHOCTH U
BBIKJIAJIKH TIPU PEIICHUH 33]1a4d HE OTBJIEKAJIN OT TJIABHOTO: OCMBICIICHUS UICH U CYTH MIPUMEHS-
eMbIX MeToZ0B. CieyeT Bcerja yKa3blBaTh PUMEPhI MPAKTUYECKOTO TPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATUSAX YpaBHEHUU U PopMyIL.

[IpakTuueckue 3aHITHUS AOKHBI OBITH OPTaHM30BAHBI MPEMOJIaBATENIeM TaKUM 00pa3oM,
9TOOBI OCTABAJIOCH BpeMsI Ha TIEPHOIUYECKOE BHITIOJIHEHHE CTYJACHTAMU HEOOJBIION CaMOCTOS-
TeTbHOU PabOTHI B ayAUTOPHUH JIJISl POBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaa.

[IpenomaBaTenb, BeAyIUiA TPaKTUUECKHUE 3aHATHS, TOJDKEH COTJIACOBBIBATh YU€OHO-TEMa-
TUYECKUH IJIaH 3aHATUH C IEKTOPOM, UCIIOJIb30BATh EAMHYIO CUCTEMY 0003HAYCHHIA.

[IpenogaBatento ciaenyeT 100MBATHCS CUCTEMATHUYECKONM HENMPEPBHIBHON pabOThHI CTYACH-
TOB B TE€UEHHUE CEMECTPa, HEOOXOIMMO BBISIBIISITh CHIIBHBIX CTY/ICHTOB U MPUBJIEKATh UX K HAYY-
HOM paboTe, K y4acTHIO B pa3HOTO poja OJIMMIIHAJaX U KOHKypcax.

CTyaeHT OJKEeH ONIyllaTh 3aMHTEPECOBAHHOCTh MPENOAaBaTes B JTOCTUKEHUN KOHEU-
HOTO pe3yJibTara: B MPUOOpPETEHWH OOYYArOIIUMHUCS TMPOYHBIX 3HAHWN, YMEHMA WU BIAJCHUS
HAKOIUICHHOH MH(OpMaIHeil I pelieHus 3a/1a4 B MpoecCHOHANIBHOMN AeITeTbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH



Bo3M0XHO TIpoBe/ieHUE 3aHATHI U aTTecTauuii B AUCTAaHIIMOHHOM (opmare ¢ IpuMeHe-
HHEM CHCTEMBI TUCTaHIIMOHHOTO 00ydueHus yauBepcutera (CJIO-LMS) Ha ocHoBe paspaboTaH-
HBIX Kadenpoit «MaTeMaTHKay» 3JIEKTPOHHBIX 00pa3oBareinbHbIX pecypcoB (DOP) (cum. m.4.4).
[Topsimok mpoBeaeHus: paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJEIBHBIMU PACIIO-
PSDKEHUSIMH ITPOPEKTOpPA N0 yueOHOM paboTe 1/IiIM HEHTPOM YyueOHO-METOINYECKOI paboThI.

6.2. MeToauuyecKue YKazaHnus 1Jis Oﬁy‘lalOIIII/IXCH 0 OCBOCHHIO JUCHMIIJIMHBI

Martpuus! u onpenenurtesu. [Ipexnae Bcero, CTyJeHT JOJKEH NOHATh, YTO MATPULIA — 3TO
Tabnuia yrcen (MpuyeM 3Ta TabIuIa MOXKET UIMETh OJJUHAKOBOE YUCIIO CTPOK U CTOJIOIOB, & MO-
KeT OBbITh U MPSIMOYTOJIHOI), @ OMpeAeTUTeNlb- 3TO YKCIIO, 3alUChIBAEMOE B BUJE KBaJpaTHOU
Ta0JINLbI, TO €CTh ONPEAEIUTENN CYLLECTBYIOT TOJIBKO Y KBaJPAaTHBIX MaTpPHLI.

Crnenyet 00paTUTh 0CO00€ BHUMAHUE HA ONEPAIMI0 YMHOKEHUS MPSIMOYTOJIbHBIX MaTPHUI]
U TIOHATH, KaKUM I0JTy4aeTcsl MOPSAI0K MaTpHIbl — npousseneHus. OcoOeHHOCTh MaTPHIL TAKXKe

COCTOUT B TOM, 4TO IIPOM3BEJICHIE MATPHIL He epectanoBouHo, To ecth AB # BA Crnenyer 061-
3aTebHO YOCIUTHCS B 3TOM, PELINB COOTBETCTBYIOIIHE 3aIauu.

BaxxHpIM sBIISIETCSl TIOHATUE O0paTHOM MaTpuilbl. Hamo 3HATh yClioBHE CYIIECTBOBAaHUS
00paTHOW MaTpHIIBI U aITOPUTM ee mocTpoeHus. [locie ee BEIUUCIEHHS 1esIeco00pa3Ho J1enaTh

MPOBEPKY MPABUIILHOCTU PELICHUS, BBIIIOJIHUB OMEPALUI0 YMHOKEHUS A'A=E (momxkHa momy-
YUTHCS CIMHUIHAS] MATPHIIA)

[Ipu u3zydenuu onpenenurTencii Haa0 YETKO YCBOUTH MOHITUS MHUHOPA, alre0paniecKkoro
JIOTIOTHCHHUSI, 3HATh MHOTOYHCIICHHBIC CBOMCTBA ornpeneiuTens. st OCBOGHUST TEXHUKU BBIYHC-
JICHUS OTpeeNuTeNel 1eecoo0pa3Ho, BEIOpaB MPOU3BOJILHBIN ONPEAECTUTENb BBILIE TPETHETO
MOPSIIKA, PACKPBITh €0 Pa3IMIHBIMU CIIOCOOAMU, IPUMEHSSI PA3JIOKCHUE W TI0 CTPOKAM U TI0
crosioriam. OOpaTuTe BHUMaHUE, KAKUE CTPOKHU (CTOJIOLBI) TPEATIOYTUTEIbHEE BRIOMPATH IS pac-
KPBITHS OTIPEACTUTEIIS, 9TOOBI YIIPOCTHTH ero BhrduciieHue. OcobeHHOo 3 (HEeKTHBHO BBIYUCIICHUE
OTIPEACTTUTEINS C TIOMOIIBIO AJIEMEHTAPHBIX MPE0Opa3OBaHui, MPUBOIAIINX €T0 K TPEYTOJIbHOMY
BU]TY.

[Tpu n3yueHnu perieHuii cueTeM JUHelHbIX anredpandyeckux ypasuenui (CJIAY) 00-
paTUTe BHUMaHHE, TIPEXKJIC BCErO, Ha MOHSATHE PEIICHHS CHCTEMbI M YCIIOBUS CYIIICCTBOBAHHUS Pe-
[IEHWH B 3aBUCUMOCTH OT COOTHOIICHHUS MEXJYy PAaHTOM MATPHUIlbl, PAHTOM PACIIUPEHHON Mat-
PHIIBI CHCTEMBI ¥ YMCIIOM HEU3BECTHBIX M ypaBHeHHH. OOpaTUTe BHUMAHUE Ha yCIOBUS MPHME-
Henust popmyn Kpamepa u merona odpatHoit Matpuilsl. BHuMarensHO pa3depute mpUMepsI pe-
IICHHSI TIPOM3BOJIBHBIX CHCTEM JIMHCHHBIX alreOpandecKkux ypaBHEHUH MeToioM ['aycca (BBee-
HUe 0a3UCHBIX U CBOOOHBIX IEPEMEHHBIX ).

Nzyuenue pazaena Jinneiinoe nporpammMupoBanue TpeOyeT 3HaHUN U YMEHUM PEIICHUS
3a/1a4 U3 MpeAbIAYIINX OCBOEHHBIX pa3nenoB. Heo0xoaumo oOpaTuTh BHUMaHUE HAa B3aUMOCBS3b
MEXTy MaTPHUIIAMH, ICHCTBUSIMHA HAJI HUIMH Y CHCTEMaMHU JIMHEHHBIX alreOpandecKuX ypaBHEHUN
B peIlleHUH HOBOTO TUMa 3aiad. [Ipu pernrenun 3anau ¢ npumenenuem Microsoft Excel cienyer
0co00e BHMMaHWE OOpaTHTh Ha OCBOCHHE COOTBETCTBYIOIIMX BCIIOMOTATEIIBHBIX MPOLEIYp —
YCTaHOBKA, MIPABUIILHOE 3aTIOJTHEHHE MTapaMeTPOB, YKa3aHHE CCHUIOK HA SYEUKH U T.J.

OTMeTHM B 3aKJIFOUEHUE, YTO YCIIENTHOS 3YICHHE TUCIUTUTHHBI «MareMaTHukKay, mpruoo-
peTeHne HEOOXOAMMBIX KOMIETSHIINM, YMEHUIN U HABBIKOB BJIAJICHUSI MAaTEMaTHYECKUM ammnapa-
TOM TpeOyeT OT CTYJEHTOB OOJIBIIION CAMOCTOSITEIbHONU paboThl. OOpaTUTe BHUMAHUE, YTO KOJIH-
YEeCTBO YacOB, OTBOJMMBIX Ha CaMOCTOSITENILHYIO paOdOTy B COOTBETCTBUH C yUEOHBIM ILIIAHOM,
0OJIBIIIE YKCIIAa YaCOB, OTBOJMMEBIX HA BCE BUIBI AyTUTOPHBIX 3aHATHH.



7. ®OH/I OLIEHOYHBIX CPECTB

1.MeToabl KOHTPOJISI U OLICHMBAHUS Pe3yJbTATOB 00y4eHH

I[HSI KOHTPOJIA YCIICBACMOCTH U Ka4CCTBA OCBOCHHA JUCHUIIIIMHBI HaCTOSIH_[eﬁ mnporpam-

MOM IIPELYCMOTPEHBI CIIEAYIOLINE BUIbI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYLINI KOHTPOJIb);
- IPOMEXYTOYHAsI aTTECTALMS (3a4ET).

2. lllkana ¥ KpUTEepPUH OLCHMBAHUS Pe3yJIbTATOB 00y4eHH

®opMa NIPOMEKYTOUHON ATTECTALUM: 3a4eT

[IpomexyTouHas arTecTanusi 00y4aroImuxcs B opMe 3aueTa MPOBOAUTCS IO pe3ysibTaTaM
BBITMIOJTHEHUSI BCEX BUOB Y4eOHOM paboThl, IPe1yCMOTPEHHBIX Y4EOHBIM IIJIAHOM I10 JAaHHOMU JTHC-
[UIUIMHE, TIPY 3TOM YUUTBHIBAIOTCS PE3YNbTaThl TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH B TE€UCHHE Ce-
MecTpa. OlLieHKa CTeTIeHH TOCTHKEHUS 00yUYaroMMHUCS TUTAHUPYEMBIX Pe3yIbTaTOB 00YUYESHHS MO
JTUCIUIIMHE TPOBOJIUTCS MPENoJaBaTesieM, BEAYIIUM 3aHATHSA MO JAMCLUUIUIMHE METOJOM JKC-
nepTHoi ouleHkH. [1o nToram mpoMeKyTo4HOM aTTecTalluu 10 AUCIUILIINHE BBICTABIISETCS OIICHKA
«3a4YTCHOY WM «HE 3a4TCHOY.

HIxkana
OlleHHUBA-
HUSA

Onucanune

3auTreHo

BrinonHeHs! Bce 00s13aTeNbHBIE YCIOBUS MOJATOTOBKU CTY/IEHTA K IPOMEXKYTOU-
HOM aTTecTanuu, NpeayCMOTPEHHbIE NMPOrpaMMON JUCHUIUIMHBL. CTyIeHT Je-
MOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH, HABBIKOB IIPUBEJACHHBIM B TaOIu-
Lax Iokasaresneil, onepupyer NpuoOpPETEeHHbIMU 3HAHUSIMHM, YMEHMSIMH, HaBbI-
KaMH, IPUMEHSET UX B CUTYyalUsAX MOBBIIIEHHON CIO0KHOCTHU. IIpu 3TOM MOryT
OBITh JONYIIEHbl HE3HAYUTENIbHBIE OUIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU aHa-
JIMTUYECKUX OIEPALMX, IEPEHOCE 3HAHUM U YMEHUI Ha HOBBIC, HECTAHIAPTHBIC
CUTYAaLNH.

He 3a-
YTEHO

He BbInoHEHBI 00s3aTeNbHBIE YCIOBHS MOJTOTOBKH CTYAEHTA K MPOMEXYTOU-
HOM aTTecTaluu, NpeayCMOTPEHHbIe IporpaMmon nucumiuinabl, MW crynent
JEMOHCTPUPYET HETOJIHOE COOTBETCTBUE 3HAHUM, YMEHMM, HABBIKOB IIPUBEICH-
HBIM B TaOJMIIaX MoOKa3aTesel, TOMyCKatoTCs 3HAaUUTENIbHbIE OIMIMOKHU, POSIBIIS-
€TCsl OTCYTCTBUE 3HAHMUM, YMEHUH, HaBBIKOB 110 sy [IOKA3aTENEH, CTyIEHT UC-
IIBITBIBACT 3HAYUTEIIBLHBIC 3aTPYAHECHUS [IPU ONIEPUPOBAHUY 3HAHUSMU U YMEHHU-
SIMM TIPHU UX TIEPEHOCE HA HOBBIE CUTYaLlUH.




3. OueHouHbIe cpeacTBa

HaumenoBanue IIpencrasienue
Ne Kparkas xapakTepucTuka 011eHOYHOI0
i OLICHOYHOI0 cpencrBa OIIEHOYHOI0 Cpel-
cpeacTnBa crBa B ®DOC
1 Kontponbhas (ca- | CpenctBo npoBepku yMeHul npuMeHaTs | KoHTponbHble 3a0a-
MOCTOSTENbHAs) IIOJTyYEHHbIE 3HAHUS JUIS pellieHus 3a/1ad | HUsl (mpumep)
pa6ora (KP) OIPEJICIICHHOTO THIIA IO TEME WU Pa3-
Jeiny
2 Pacuerno-rpadgu- | CpeacTBo MpoBEepKH YMEHUN NPUMEHATh | KomriekT 3aianuii
yeckas pabora IIOJIy4YEHHBIEC 3HaHMSI 110 3apaHee ONpeze- | s BBIIIOJIHEHHS pac-
(PT'P) JIEHHOW METOJIMKE JUISl PELIEHUA 3324 YeTHO-TpaduIecKon
WJIM 3aJaHA{ 110 MOAYJIIO WU AUCLIH- paloThI
IUIMHE B LIEJIOM.
CpencTBo KOHTpOJISL, OPraHU30BaHHOE KaK
crenuanbHas Oecena ne1aroruaeckoro
Y cTHBIH onpoc co- | paboTHUKA C 00yYarOUIMMCS Ha TEMBI, Bomnpocel 1o te-
3 OecenoBaHue, CBSI3aHHBIC C U3YYaeMON JAUCIUIUIMHON, U | MaM/pa3jienam Juc-
(YO) paccuMTaHHOE Ha BbISICHEHUE 00beMa 3Ha- | LUIUTUHBI
HUM, 00yYaroIerocs 1o onpeaeIecHHOMY
paszeny, TeMe, npodsieMe U T.I.

3.1.Texkymmii KOHTPOJIb

OrneHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKJIIOUYAIOT KOHTPOJIBHBIE BO-
MIPOCHI U 33JJaHUS Il KOHTPOJIS OCBOCHHUS 00YUarOIIMMUCS Pa3AeNoB TUCIUIUIMHEL, TpueM PTP.

Conep:xanue pacueTHo-rpaduueckoii pagoThl.

PacuerHo-rpajdpuueckas padora Nel
Martpuusl u onpenenuTenu. 3aadyd ¢ IKOHOMHUYECKUM cojaepkaHueM. [Ipumenenue Microsoft
Excel B pemenuu 3anau.

PacuerHo-rpaduueckas padora Ne2

Pemenne cuctem nuHEHHBIX anreOpandyeckux ypaBHeHUM metonamu ['aycca, Kpamepa u obpar-
HOM MaTpubl. 3a7a4u ¢ SKOHOMHYECKUM cojepxkanueMm. [Ipumenenue Microsoft Excel B peme-
HUU 3a7ay.

PacuerHo-rpadguyeckas padora Ne3
Pemenue 3ama4 TMHEHHOTO TPOTrPAMMHUPOBAHUS TpadUIECKUM METOAOM. 3aJauu ¢ SKOHOMHYE-
ckuM cozaepkanueM. [lpumenenne Microsoft Excel B perennu 3amay.

Komnuexr 3apanmit
JJIS1 BBINOJTHEHUs pacyeTHO-Tpaguyeckux pador (PI'P)
0 JUcHUIUIMHE «MaTeMaTHKa

PacuyerHo-rpajduyeckas padora Nel
|. BoIYHCINTD:
1. matpuity 2A — 3B;
2. npoussenenue marpuil AB u BA. BoisiCHUTB, SIBASIOTCS JIX JaHHBIE MATPHULIBI
MePECTaHOBOYHBIMU;



3. ompenenuTens MaTpHIbl A,

4. matpuiry, oOpaTHy0 B. BeImomHUTE TPOBEPKY.

Il. BoInoIHUTH yKa3aHHbIE BbIlIe BoruuciaeHuss B Microsoft Excel.
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1.15 2 3 4 3 31 1.16 t 7 3 6 2
A={ 3 -1 —4|, B=|0 6 2 A=|-4 9 4| B=|1 9 2
4. 2. 2 1 9 2 0 3 2 4 2
1.17 2 & i 4 -3 2 1.18 6 9 4 1 & %
A={1 3 2|.B=|4 0 5 A=|-1 -1 1|, B=|3 4 3
6 1 1 3 2 -3 19. 1 7 0 5 2
1.19 1 0 3 3 5 4 1.20 5 1 =2 3 55
A=|3 1 7|.B=|-3 1} A=|1 3—1.B=[7 1 .32
21 38 5 —4 g 4 —i 1 6 0
1.21 2 2 8 ) =1 1 1.22 8 ‘5 = 4 -7 -6
A=336.B=233} A=1<3.B=[32—1
4 3 4 1 2 = 1. & O il 2
1.23 I 1 =i (1 0 —4 1.24 5 =8 =4 1. 5 §
A=|2 4 1|, B=|2 5 -3 A=|7 0 -5 B=(1 2 1
-3 1 l4—3: 4 1 0 2 ] =3
1.25 2 2 3 4 2 -1 1.26 4 2 3 1 2 -3
A=1—10.B=[53—2 A=IIOB=32—4]
-1 2 1 § 2 =1 3 2 2 2 -1 0
1.27 2 1 4 2. 2 7 1.28 2. % & 6 -3 4
A=|4 6 5|,B=|-3 =2 5 A=[1 2 3 B=44-3]
i 54 4 3 -1 1 3 6 1 4 4
1.29 1 01 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
2 4 4 5 5 2.3 1 326

II1. Pemmnts 3a1a4y, BoIOpaB B kauyecTBe N cBO¥ MOPsAIKOBBI HOMep B TalJiu1Le.

JlaHHBIE O TIPOU3BOJICTBE ONEXKIbI 6 BUIOB (IJIAaThsl, TYHUKHU, OPIOKH, IOOKU, KHUIIETHI,
0.ry3b1) Ha YeThIpex mBEeWHBIX (padpukax 3a 2006, 2007 u 2008 r.r. mpUBEACHBI B BUJIE MATPHI]
A2006, A2007 1 Az008. HaliTi: a) 06beMBI TPOTYKIINH, BBHITYIIIEHHOU 3a TpH roja; 0) mpupocT 00be-
MOB mipou3BojicTBa B 2008 roay mo cpaBHeHuto ¢ 2007 rogoM mo BUIaM NPOIYKIIUU U hepMmep-
CKHM X034 CTBaM; B) MaTPHILy CPEHETO/I0BOTO TPOU3BOCTBA MPOAYKTOB. COCTaBUTH IJIaH MPO-
u3BojicTBa npoaykiuu Ha 2009 ro, eciu IaHupyeTcst BeimyckaTh mpoaykiwu Ha (0,12N+0,55)
% 6omb11e, ueM B 2008 roy. [TosICHUTh SKOHOMHYECKHI CMBICIT 3JIEMEHTOB MOJTyYEHHBIX MAaTPULL.



(2IN+1789 96N +290] 16N +4767 38N +2890 45N +2398 20N +3200

Aoggs = 3IN+1364 65N +3135 94N +5632 46N +1300 52N +4310 55N +3256
} I8N +1700 42N +2348 74N +4756 SIN+3400 S54N+2187 34N +2178

\86N +1480 32N +2570 90N +4663 64N +4300 23N +7643 45N +4290

25N +1709 96N +3910 26N +2766 39N +1890 45N +2698 25N +3200)
gy = 2IN+1245 65N +5135 92N +3632 J56N+1112 52N+4670 63N+3256
- 19N +1789 42N +1347 7IN+4754 4IN+6400 54N +3870 44N+2178
96N +1452 32N +3572 9IN+3663 67N+4100 23N+6431 JS5N+4290

(29N +1719 86N +4830 27N+2897 43N +189]1 SIN+2698 27N +3200)
Aoggs = 24N +3245 74N +4135 82N +6327 S58N+1000 53N +4670 66N+1257
) 34N +1789 43N +1347 7SN +7542 43N+6004 52N+6870 45N +2000
\86N +3452 35N +2257 92N +3663 68N+4145 25N +6431 56N +2156

IV. OTBeTHTH Ha BONPOCHI M 000CHOBATH:
1. B xakom mecte Matpuubl A = (@;;) pacroNoKeH dJIEMEHT ds,?

2. MoserT 1 MaTpula CoOCTOATh U3 OJHOTO cTo0ma?

3. Moryt 11 ObITh paBHBIMHU KBaJpaTHbIC MAaTPULIbl, OJJHA U3 KOTOPBIX TPETHET0, a BTOPask YeT-
BEPTOro nopsijaka’?
4. MOHO JI1 HAWUTU CYMMY JIBYX MaTpHIl, OJJHA U3 KOTOPbIX pa3mepa 3x4, a
BTOpas — 4x3?
5. CymiecTByeT U Ipou3BeeHNE MATPUI A3yy * Baxz? Asxz * B3xa?

6. Ecniu matpunel A u B MOXKHO YMHOXKHTD, CIEIYET JIM U3 3TOT0, YTO UX
MOYKHO CJIOKUTh? A 0OpatHO?
7. MOHO 71 HATH IPOU3BEJIEHUE IBYX MaTPHIl OJHA U3 KOTOPHIX KBaJpaTHasl, a Apyras — HeT?
8. Ecnmu A+ B u B * A cymecTByIoT, TO MOKHO JIM YTBEPXK/AATh, YTO 3TO MaTPHUIIbl OJHOTO pa3-

Mmepa?

9. MoxeT 1 Ipou3BeIeHUE IBYX HEHYJIEBBIX MAaTPHULL ObITh HYJIEBON MaTpHLIeh?

10. MoryT 11 coBnaznarh Matpuisl A u AT?
11. Yem otninuaetcst MUHOP Ms, OT anreOpandeckoro JOMONIHEHUs Agy ?
12. Yemy paBeH onpenenuTeab TPEyroJbHON MaTpHIlbl?

PacuerHo-rpaduyeckas padora Ne2

|. HalimuTe pemeHne cucTeMbl JIMHEHHBIX ypaBHEHUH MeTo10M Kpamepa u meToiom oOpaTHOM
MaTpHLIbL.



6.%'1 + 4'.'1?2 — 111’3 = 14,

Ne 3amaua Ne 3anmaua
1. 2x; + x3 +3x; =0, 2. (3x; + x5 +2x3 =6,
{311 + 3x; + 10x; = —4, 19x; + 4x, + 9x; = 22,
31’1—2.1',2—3.1?3 =10, k4xl—2xg—?13 = —b.
3. 4x; + x5 + 3x3 =5, 4. (3x; + x5 + 4x5 = 2,
8x; +3x; + 10x3 = 11, 16x; + 3x;, + 13x; = 3,
O9x; —2x, — 10x3; = 7. \—2xy — 2x3 — 9x3; = 0.
5. 2x; +x, —3x; = -2, 6. 3%y +x; —4x; =6,
{?xl + 4x, —11x; = —8, 16xy + 3%, — 11x; = 14,
—4%1—312+813=?. -_'X-'1+2.Tg+5l'3 = —7.
7. 4x) +x3 —4x3 =0, 8. 2xy + x5 —3x3 =5,
15x; + 4x, — 15x5 =0, 12xy + 3x, — 8x, = 10,
—8x; —3x +9x; = 1. —X; — 3% + 8x3 = —9.
0. 3.’1.'1 +.'l’,2 +31’3 = —2, 10. 2.’1’1 +XQ —41'3 = —3,
11x; +4x; +13x3 = -9, 14x; +3x; — 11x; = —8§,
—2x; —2x; —9x3 = 7. 3x; —3x, +8x; = 5.
11. 311+Ig—313 = b, 12 4.%'1 +XQ—4.T;; =0,
[llxl + 4x; —11x3 = 22, {11xy + 3x; —11x3 =0,
—4x; — 2x, + bxy = 9. —9x; — 32 +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; + x; — 3x3 = 5, 16. 4x) + x; —3x3; = —11,
[lﬂxl + 4x, — 11x; = 16, {8x; + 3x2 — 8xy = —24,
—Xq _2x2+4’x3 =, —?1'1—3.1’,2 +81’3 = 22.
17. le + x5 —4'1'3 = —0, 18. 4.’?(.'1 + X3 _313 = —6,
I?xl + 4x, — 15x, = —33, 18x; + 3x; — 8x3 = —11,
—x;3 — 2x2 + 6x3 = 10. 5x; —3x7 +5x3 = —12.
19. 3.’1',1 + X3 +4.Tg = 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 — '].U.Tg = —0Q,
21. 3x; + x3 —4x3; = =5, 22 4xy + x5 — 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,

11xy 4+ 3x; — 8x3; = 25,
—].Dxl —_ 3.')(-2 + ng - —23.

Il. Pemminth cuctembl TMHEHHBIX ypaBHeHUH MeTo1oM Kpamepa n MeTo1oM 00paTHOM MaTpHILIbI

¢ momomero Microsoft Excel.

I11. HaiiguTe pemenre cucTeMbl JIMHEHHBIX ypaBHEHHUN MeTo10M [ aycca.




Ne Jamada Ne Jamaua
1 2x; +3x; + x5 +3x, =9, 2 3x) + 2x; + x3 +4x, = 2,
3x; + 10x; + 3x; + 2x, = 18, 5x; + 7x; + 3x3 + 2xy = 13,
3x; —8x; — 2x3 4 3xy, = —4, —8x; — 3x5 + 4x, = —15,
—X; — 25.’)(.'2_ —7x3 + 2xy = —31. —7x; — 20x; — 8x3 + 4x4 = —39.
3 2x1 + 2x3 + x3 + 3x4 = 6, 4 3x; 4+ 3x +x3 — 2xy =7,
6x) + 9%, + 4x; + x4 = 12, 10x; + 13x, + 4x; — 3xy = 22,
311 - ?Iz — 21'3 + 3.’1',4, =1, —le — ].EXQ - 31'3 — 2.’X.'4 = —9,
—7xy — 23X, —9xy + 4x, = —17. —19x, — 35x, — 10x5 4+ 2x, = —46.
5 3xy +4x +x3 — x4 = —1, 6 dx; +2x +x3 =1,
4x; + 9x, + 2x3 — 2x, = -5, 5xy + 5x; + 2x; — xy = -3,
—x; — 10x; — 2x3; — 3x3 = 4, —2x7 —9x; — 3x3 + 2x4 = 12,
—6x; — 24x; — bxy = 13. —8xy — 17x; — 6x3 + 4x, = 19.
7 4x; +4x, + x5+ 2x, = —1, 8 3x; +4x; + x5 +4x, = —6,
6x; +9x; + 2x;3 + 3xy, = —4, 4x; +9x; + 2x;3 + 2x4 = -9,
—3x; — 10x;, — 2x5 + 2x, = 3, —2x7 — 15x3 — 3x3 + 4x4 = 12,
—11x; — 24x; — 5x3 — 2xy = 10. —7x; — 29x; — 6x3 +4xs = 24
) 4x; +3x;, + x5+ 3x, = 3, 10 2x; +5x; + x3 +3x, =1,
5x1 + 7x3 + 2x3 + x4 = 5, 2x1 + 11x; 4 2x3 — 2x4 = 13,
—x; —8x; —2x3 + 3x4 = —6, —x; — 17x2 — 3x3 + 3x, = 212,
—7x; —19x; — 5x3 + 4x, = —13. —3x; —34x; — 6x3 + 10x4 = —47.
11 5x; + 2x5 + x5 + 2x4 = -2, 12 3x; + 5% + x5 + 3x, = -2,
7xy 4+ 5x; + 2x: 4+ 2x4 = -2, 2x1 + 11x; 4+ 2x3 + 2x4 = 5,
—3x; —6x; —2xz; 4 2x5 = 1, —17x; —3x3 4+ 3x, = —17,
—12x; — 14x, — 5x5 = 3. —x; — 34x; — b6x3 + 2xy = —29.
13 | (5x; + 3x;, + x3 — 3x, = —10, 14 (4x, + 5x5; + x5 + 2x, = —10,
) Txy +7x5 + 2x5 — 2x, = —14, ) 6x; + 11x; +2x; —x, = —14,
—3x; — 8x; — 2x53 — 3x, = 6, —5x; — 18x; — 3x3 + 2x4 = 18,
\—12x; — 19x; — 5x3 — 2x4 = 24. \—13x; — 35x, — 6x3 + 6x, = 36.
15| (5xy +4x: + x5 — 2x, = —12, 16 (5x; 4+ 5x5 + 23 + 3x, = —14,
) 8x; +9x; + 2x; — 2x, = 121, ) 8x; + 11x; + 2x3; + 2x, = —23,
—5x; — 10x; — 2x3 + 3x4 = 20, —8x, — 18x, — 3x5 + 3x, = 26,
\—16x; — 24x, — 5x, + 5x, = 50. \—19x; — 35x; — 6x3; + 2x; = 58.
17 2xy +3x; + x5 +4x, = 12, 18 (3x; + 2x, + x5 +3x, = 11,
2x1 +Tx2 + 2x3 4+ 3x, = 16, 4xy + 5x; + 2x3 + 2x4 = 18,
—x; — 11x; — 3x3 + 4x, = —12, ) —2x; — 9x; — 3x3 + 3x5 = —20,
—3x; — 22x; — 6x3 + 2x, = —32. \—7x; —17x; —b6x3 + 2x, = —45.
19 2%y +4x;, +x3 — x40 =17, 20 (4x) + 2x7 + x3 — 2x4 = 3,
2x1 +9x; + 2x3 — 2x, = 13, 5%y + 5x; + 2x; — 2x, = 8§,
5x; — 12x3 — 2x3 + 3x4 = —8, ) —2x; —9x; — 3x3 + 3x5 = —8,
3x; — 26x; — 5x3 4+ 6x4 = —27. \—8x; — 17x; — 6x3 + 5xy = —21.
21 4x; +4x; + x5 +3x, =0, 22 3x; +4x; + x5 + 2x, = -2,
6xy +9x; + 2x3; + x4 =0, 3xy +9x; + 2x53 + 2x4 = —11,
—3x; — 10x; — 2x; + 2x, = —4, —2x; — 14x, — 3x5; — 3x, = 20,
—11x; — 24x; — 5x3 + 3xy = —4. —bx; — 28x; — 6x3 — bxy = 40.
23 4x; +3x; + x5 — 2x, = 3, 24 oxy +4x, +xg —xy =12,

6x; +7x; +2x3 —3x4 = 6,

—9x; — 20x5 — 5x3 + 7y = —12.

8xy 4 9x; + 2x3 — 2x, = 23,
—8xy — 151’2 — 3x3 4+ 3xy, = —32,
—19x; — 29x, — 6x3 + 6x4 = —66.




IV. Pemnth 3a1aqy m00bIM yIOOHBIM CIIOCOOOM.

®depMep BIOKHIIT B IPOILIOM TOTy B 3€PHOBOJACTBO, >KHUBOTHOBOJICTBO W OBOIIEBOJICTBO BCETO
0,9-N+0,5 Munmmmona aeHexHbIx eauuull 1 noxydui 0,069-N+0,043 MuiinoHa JE€HEKHbBIX €l1U-
HUI[ TpUOBLUTH. B TeKyimeM roay oH cOOMpaeTcs YBEIMYUThH BIIOKEHHUS B KUBOTHOBOJCTBO B 3
pasa, B OBOIIIEBOJICTBO B 2 pa3a, a BIIOKEHUS B 3€PHOBOJICTBO OCTaBUTh HA MpeKHEM ypoBHe. Ha
Bce 370 epmep Boiensier 1,7-N+1,1 Munnuona aenexssix equaull. Kakyro npudsuib cobupaercst
MOJIYYUTh (hepMep B TEKYIIIEM O]y, €CJIM 3€PHOBOJICTBO MPUHOCUT 5% TPHUOBLIN Ha BIOKCHHBIC

CpencTBa, OBOLIEBOACTBO 8% U KUBOTHOBOACTBO 11%7?

st kaxxnoro BapuanTa N HoMep, yka3aHHBIN B TaOIUIIE.

PacuyerHo-rpadguyeckas padora Ne3

|. Pemmute 3amauy TMHEHHOTO MPOTPAMMUPOBAHUS C ABYMS IIEPEMEHHBIMU TPaQHUECKUM METO-

oM
1.Z =3x; —2x, = mun, | 2.Z = 5x; — 4x, - max, | 3.Z = —5x, + 2x, = min,
3x; +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, =0.

Xy = 0,x, = 0.

X = U,Ig = 0.

4. Z =x + 2x3 —» max,
7x; + 4x; = 17,
{xl + 3x; =17,
—4x; +5x; = —17,
X1 = D,xz = 0.

5.Z = —5x, — 4x, — min,
3x; + 2x, = 8,
{Exl + 9x; < 59,
—7x; +3x; = —34,
X = 'D,Xz = 0.

6.Z =x; —2x; — max,
3x; +2x;, = 3,
{3}(1 + 11x; =57,
—bx; + 5xr = —33,
Xy = 'D, X2 = 0.

71.Z = —5x, — 4x, — min,
3x; +x; =5,
{4.1:1 + 7x; < 52,
—5x; +4x, = —14,
Xy = ﬂ,x; = 0.

§.Z = —3x, — 2x, - max,
4xy + 3x; = 10,
{Bxl + 10x, = 54,
—5x3 + 4x; = —28,
X =20,x =0.

9 Z = 5xy + 3x; —» min,
4x; +3x, = 9,

2x; + 5x, = 29,
—X1 + Xo = —4,

x; =0,x =20

10. Z = 3x, + 5x, — max
3x; +x; =3,
{3.1:1 + 7x; = 39,
—3x; + 2x; = —132,
Xy = ﬂ,x; = 0.

11.Z = x1 + 6x3 — min,
4x; +3x; =9,
{311 + 11x; < 68,
—X + Xa = —4,
X =0,x;, =0.

12.Z = 3x, + 2x, — max,
4x, + 3x, = 10,
{xl + 8x; = 46,
—7x; +2x;, = —32,
X = 0, X7 = 0.

13.Z = 5x, + 6x, = min,
3.’1',1 + X2 =4,
{41:1 + 9x, = 59,
—51'1 + EI'XQ = —22,
x =0, =0.

14 Z = bx; — 6x; — min
?xl + ﬁxg = 15J
{xl + 5x, = 27,
—5x; +4x; = —19,
x =0,x, =2 0.

15.Z = 5x, + 6x, — max,
11x; + 6x7 = 26,
{xl + 2x; = 14,
—3x; + 2x; = —18,
x =0,x =0.

16.Z = —x, — 2x, — min,
2.1’,1 + x2 = b,
{41:1 + 7x;, = 45,
—4x; +3x; = —15,
X = 0,2, = 0.

17.Z = 3x, — 4x, = max,
8x; + 5x; = 6,
{11 + 5x, = 27,
—6x; + 5x; = 22,
X =0,%, = 0.

18.Z = 3x; + 2x, = min
9x, + bx, = 22,
2x; + 5x; = 36,
—X1 + X3 = —4,

x; = 0,x, = 0.




192 = 3x, + 3x, = max,
8x; + 5xp = 22,
x; + 8x; = 47,
—7x; + 3x, = —34,
x; =0,x, =2 0.

202 = —x; — x5 — min,
2x1 +x3 =1,
4%, +9x, < 51,
—3x; + 2x, = —12,
Xy = 'D,.'X.'g = 0.

21.Z2 = 3x; + x, - max,
7x1 + 6x7 = 22,
—X; + 9%, = 56,
—8x; + 3x; = —35,
Xy = D,XZ = 0.

22.Z = —x, — 6x, =+ min,
2xy +x, =6,
4x; +9x, = 68,
—3x; + 2x5, = —16,
Xy = {sz = 0.

23 Z = 2x, + 5x, — max,
7x1 + 6x3 = 15,
x; + 3x, = 15,
—4x; + 3x; = —15,
X =0,% =0.

24 F = —x, + 6x, & min.
51’1 + 3x; = 11,
Xy + 31’2 = j_fj‘
—7x; + 3%, = —37,
X = Dij = 0.

1. 3amanue

1 [TocTpouTh MaTeMaTH4ECKYIO MOJEID 3aJauH.

2. Co3nath Ha paboyem nucte Excel Tabnuiry s BBo1a HCXOMHBIX JaHHBIX.
3. 3anmoHATH TaOJIUITy UCXOTHBIMH JAaHHBIMU M HEOOXOJIUMBIMH (POPMYIaMH.
4, HaiiTu perienne 3aauu cpeicTBaMu HaACTPOMKHU T1oMck pelreHus.

Bapuant 1

Jnis mpom3BoICTBA CTOJIOB U mKapoB MebenpHas (adpuKa UCTIONB3YET HEOOXOIUMBIE PECYPCHI.
HopMslI 3aTpaT pecypcoB Ha OJHO U3/IeNIMe JaHHOTO BH/Ia, IPUOBUIH OT peau3alii OJJHOTO U3/ie-
nus 1 00111ee KOJIMYECTBO UMEIOIINXCSI PECYPCOB KaXKI0T0 BH/Ia MPUBEICHBI HIDKE.

Hopwmsl 3aTpat pecypcoB Ha OHO
Pecypchr U3EInc OO0111€e€ KOINYECTBO
pecypcoB
Cron [Mkad
3.1

I[peBeCI/IZI-fi, 1\]43H 1ar0 BUJA 0.2 0.1 40

O BHA 0,1 0,3 60

TpynoemMKocTh, yen.u. 1,2 15 3714
[TpuGbLIL OT peanmu3anuu
OJIHOTO W3/CIHS, P. 6 8

OnpenenuTtb, CKOJIBKO CTOJIOB U MIKA(OB CIEIyeT U3roTaBiIuBaTh Gadpuke, 4ToObl MPUObLIH OT
UX pean3aluy Obljia MAaKCUMaJIbHOM.

Bapmuanr 2

Jlns mpou3BOICTBA IBYX BHJIOB M3aenuil A u B ncnomnb3yercs TokapHoe, ppesepHoe U nuugo-
BajibHOE 000pynoBaHue. Hopmbl 3aTpaT BpeMeHH s KaXA0ro U3 TUIIOB 000PYIOBAaHUS HA OJTHO
U3JIeNIue TaHHOTO BUAA, oOmuil (oHJ pabovyero BpeMEeHU KaXJ0ro W3 TUIOB 000OpyIOBaHUs, a
Tak)ke IpUOBLIb OT peau3aluy OJTHOTO U3/IEUs MPUBEIEHBI HUXKE.

O6mmit houy mosie3Horo padbovero
BpeMEeHH 000pyA0BaHUs (dac)

3aTpaTbl BpEMEHU, CTaH-4.,

Tun obopynoBaHus Ha 00pabOTKy OJTHOTO U3/

A B




DpesepHOE 10 8 168
TokapHoe S) 10 180
[[ImudoBanbHOE 6 12 144
[TpuObu1b OT peannsa-

[TUH OJTHOTO M3JIe-

s, p. 14 18

Hatitu man Beimycka u3aenuii A u B, obecrieunBaromnuii MaKCUMalIbHYIO TPUOBLIL OT UX peaju-
3alMH.

Bapuanr 3

s m3rotoBneHus Tpex BuaoB uznenuii A, B u C ucnone3zyercs TokapHoe, (hpe3epHoe, CBapoU-
HOe ¥ UM (oBaTbHOE 000PYIOBaHKE. 3aTPATHl BpEMEHH Ha 00pabOTKY OTHOTO M3ICTIHS TSI KaXK-
JIOTO U3 TUIOB 00Opyn0oBaHus, 00muit Gpona pabouero BpeMEeHU Ka)JI0T0 U3 TUIIOB HCIOJIb3Ye-
MOTO 000PYI0BaHUs, TPUOBLIL OT PeAIU3aIlUU OJTHOTO U3/IEIHS JaHHOTO BH/1a IPUBEICHBI HIKE.

Tumn 3aTpaThl BpeMEHH, CTaH.-4, OOuwmii hona pabouero BpeMeHU
000pyTI0BaHUS Ha 00pabOTKY OJTHOTO M3/CNUs BUA 00opymoBaHUs, Y.
A B C
DpesepHoe 2 4 5 120
ToxapHoe 1 8 6 280
CBapouHoOe 7 4 5 240
[InudoBanbHoe 4 6 7 360
[TpuObLIB, p. 10 14 12

Tpebyercsa onpeaenuTb, CKOIbKO U3JIEIUN U KaKOTO BUJAA CJIEIyeT W3TOTOBUThH MPEINPUSATHIO,
YTOOBI PUOBLIb OT UX pean3aliy Obljla MaKCUMaJIbHOM.

Bapuanr 4

Jlnis moiep kaHust HOpMaJIbHOM JKU3HEIEATEIbHOCTH YeJI0BEKY €KE€HEBHO HEOOX0IMMO MOTped-
nsTh He MeHee 118 r 6enkos, 56 r xupos, 500 r yraeBo10B, 8§ T MuUHEpanbHBIX cosiell. KomnuecTBo
NUTATENbHBIX BELIECTB, COJEpKAIUXCS B | KI' Ka)/10T0 BUAA MOTPEOIIEMBbIX IPOAYKTOB, a TAKKE
1eHa | Kr KaX/10T0 U3 3TUX NPOAYKTOB MPUBEIEHBI HUXKE.

[TutaTenbHbIE ConeprkaHue, rpaMM MUTATEIbHBIX BEIIECTB B 1 KI' MPOAYKTOB
BeLICCTBA Msico |Peiba [Momoko [Macio [Ceip [Kpyma  Kaprodens
benku 180 190 30 10 260 130 21

DKupbr 20 3 40 865 310 30 2
'YrieBoibl - - 50 6 20 650 200
MuHepanbHbIE COJIN 9 10 U 12 60 20 10

[lena 1 xr nmpoaykros, p. (1,8 1,0 0,28 3,4 29 0,5 0,1

CocTaBuTh JTHEBHOM PallMOH, COJIEPKAINI HE MEHEee MUHUMAaJIbHOW CyTOYHOM HOPMBI IOTPEOHO-
CTH 4eJIOBEKa B HEOOXOAMMBIX MUTATENBHBIX BEIIECTBAX MPU MUHUMAIBHON O0IIEH CTOMMOCTH
noTpeOIsIEMBIX TPOJYKTOB.



Bapuanr S

Konnurepckas dabpuka 115 MpOM3BOCTBA TpeX BUIOB Kapamenu A, B, u C ucnonb3yer Tpu Buaa
OCHOBHOTO CBIPBSI: CaXapHBIH MECOK, MaTOKy U (ppykToBOE mope. HopMbI pacxoaa chIpbs KaKI0ro
BUJIa Ha TIPOU3BOJCTBO 1 T KapaMenu JaHHOTO BUJA, 00Iee KOJIUYECTBO ChIPhS KaXKJIOTO BH/JIA,
npuObLIb OT peanu3anuuu | T Kapamesu IpUBEIEHbI HUXKE.

Hopwmsl pacxona celpbs, T,

Bun cbipbs Ha 1 T kapamenu OO11e€ KOJIMYECTBO ChIPbS, T
A B C

CaxapHBIH ECOK 0,8 0,5 0,6 800

ITaToxa 0,4 0,4 0,3 600

DpyKTOBOE ITIOpE — 0,1 0,1 120

[TpuObLIb OT peanu3zauuu 1 T

MPOIYKIIUH, P. 108 112 126

Haiitu miian mpous3BoACTBa Kapamen, 00eCIIeYNBAIONINNA MaKCUMaIbHYIO IPUOBLIBL OT €€ pealn-
3aluu.

BapuanT 6

Ha mBeitno#t pabpuke A U3rOTOBICHUS YETHIPEX BUIOB M3/CIHIA MOXET OBITh HCIOJIh30BAHA
TKaHb TpeX apTUKYNoB. Hopmbl pacxona TkaHel Bcex apTHUKYJIOB HA IOLIUB OJHOIO WM3JAEIu,
UMEIOIIeecs] B pacropsokeHnH (padpuku o0Inee KOJUYECTBO TKAHEH KaKIOro apTHKyJa M IeHa
OJIHOTO M3JENUs JAaHHOTO BUJA IPUBEICHBI HIKE.

Hopwma pacxona TkaHu, M, O0111ee KOTMUECTBO TKAHHU,
ApPTUKYJ TKaHU Ha OHO U3JEIUE BUIA M
1 2 3 4
I 1 - 2 1 180
] - 1 3 2 210
I 4 2 - 4 800
[lena ogHOTO M3AEIHUS, P.) ¢ 6 4 7

OnpenenuTb, CKOJIBKO U3ENUIl KaXXI0T0 BUJA JI0JKHA MPOU3BECTH (adpHka, 4TOObl CTOUMOCTh
M3TOTOBJIEHHON MPOAYKLINHU Obljla MAKCUMAJIbHOM.

Bapuanr 7

[TpeanpusiTie BeITycKaeT 4eThIpe BUAA IPOAYKIIMH U UCIIOIb3YET TPH TUIIA OCHOBHOT'O 000PYA0-
BaHUs: TOKapHOe, Ppe3epHoe U nuiMdoBagbHOE. 3aTpaThl BpEMEHH HA W3TOTOBJIEHUE €IMHUIIBI
IOPOAYKIMH JUI KaXX/I0T0 U3 TUIIOB 000py10BaHus, 001Ut poH pabodero BpeMeH! KaKIoro 13
TUIIOB O0OOPYJOBAaHUS U MPUOBLIL OT peain3alliyd OJHOTO W3JEIHsl JaHHOTO BUA MPHUBEACHbI
HUXKE.

3aTpaTsl BpEMEHH, CTaH.-4, Ha OOmmii ¢ona paboyero Bpe-
Tun o6opynoBaHus eAVHULLY TPOAYKIIMH BUIA MEHH (CTaHKO-4ac)

1 2 3 4
ToxapHoe 2 1 1 3 300
DpesepHOE 1 — 2 1 70




[[ImudoBanbHOE 1 2 1 = 340

[TpuOBLIb OT peaau3aruu
€MHUIBI IPOAYKIINH, P. 8 3 2 1

Onpenenuts Takoi 00BEM BBIITyCKa Ka)I0T0 U3 U3JEIHUN, IPU KOTOPOM 00IIasi MPpUOBLIb OT UX
peann3anuy SBISEeTCS MaKCUMAJIbHOM.

Bapuant 8

Toprosoe mpeAnpuUsTHE UIAHAPYET OPTaHU30BATH MPOJIAXKY YETHIPEX BUOB TOBAPA, UCIIOIB3YSI
TIPH 5TOM TOJIBKO JIBA BUJIA PECYPCOB: pabodee BpeMs IPOJaBIOB B KoanudecTse 840 4 i MIomaib
Toprosoro 3ana 180 M2,

I11aHOBBIE HOPMATHBEI 3aTPAT STHX PECYPCOB B pacueTe Ha eIMHHUIY TOBAPOB U MPHOBLIb OT HX
npoaaxu MpUBCACHBI HUXKE.

[TokazaTenu ToBap OO6miee konuye-
A B IC D [cTBO pecypcos

Pacxojn paGodero BpeMeHU Ha enuHuUIly ToBapa, 4 Mc-0,6 0,8 0,6 (0,4 [840

M0JIb30BaHKE TUIOIIAIA TOPTOBOTO 3aJIa HA €/IU-
HUIYy TOBapa, M2 0,1 0,2 04 0,1 (180

[TpuOBLIL OT MPOAAKH CIMHUIIBI TOBAPA, P. 5 8 7 9

TpeOyercst onpenennTh ONTUMAIBHYIO CTPYKTYPY TOBapoOOOpOTa, 00ECIICYMBAIONIYI0 TOPTO-
BOMY MPEANPHITHIO MAKCUMAITbHYIO TPUOBLITb.

Bapuant 9

N3 geThipex BUIIOB CHIPbSI HEOOXOIMMO COCTaBUTh CMECh, B COCTaB KOTOPOU JTOJKHO BXOJIUThH HE
MeHee 26 en. xumudeckoro Bemrectsa A, 30 en. — BemectBa B u 24 en. — Bemecta C. KoymmuecTBo
€IMHUI] XUMUYECKOTO BEIIECTBA, COJIEPHKAMIETOCS B 1 KI' CBIphS KaXA0T0 BUA, IIeHa | KT ChIPhs
Ka)KJIOTO BUJIa TPUBEJEHBI HUKE.

KonruecTBO eTUHUIL BEIIECTBA, COAEPKAIIETOCS

BemiecTBo B | KT CbIpbs BUIA
2 3 4

ABC 1 1 - 4

2 - 3 5

1 2 4 6
[lena | kr coipbsdt, P 6 7 4
p.

CocraBuTh CMECBh, COJACPIKAITYIO HE MCHCC HYKHOT'O KOJIMYCCTBA BCIICCTB JaHHOT'O BUJa U UMC-
HOIYIO MUHUMAJIBHYHO CTOUMOCTD.

Bapuant 10

Jlns mpou3BOACTBA TpEX BUAOB IMPOAYKIIMM IPEANPUATHE MCIOJB3YET JIBA THUIA TEXHOJIOTHYE-
CKOro 000py/ZOBaHMS H J1Ba BUAA ChIphsi. HOPMBI 3aTpaT ChIpbS U BPEMEHU Ha U3TOTOBJICHUE OJI-
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HOTO M3JIeIHs KaKJ0ro BUJa, 00muii (oH paboyero BpeMeHH KaXJI0i U3 TPYI TEXHOJIOTHYe-
CKOTO 000pyI0BaHMs, 00BEMbl UMEIOLIETOCS CHIPhS KaKIOTO BUA, [IEHA OJHOTO M3JENUS KaX-
JIOTO BU/Ia, OTPAaHUYEHHS HA BO3MOXKHBIH BBITYCK KaXJIOTO U3 U3/IENUI IPUBEICHBI HUXKE.

Hopmbr 3arpar HaOOmee

Pecypcht OJIHO H3JICIINe KOJIUYCCTBO
BH1A pecypcoB
1 2 3

[TpoM3BOIUTEIILHOCTh OOOPYIOBAHMS B HOPMOYACAX:

I Tuna 2 — 4 200

Il Trma 4 3 1 500

ChIpbe, KI:

1-ro Buga 10 15 20 1 495

2-ro BUA 30 20 25 4 500

[lena ogHOTO M3IEIHS, P. 10 15 20

Beimyck (1mT.):

MHHHUMAJIbHBINA 10 20 25

MaKCHUMaJTbHBII 20 40 100

CocTaBuTh MJIaH MMPOU3BOICTBA MPOTYKIIMH, IO KOTOPOMY OyZIeT H3TOTOBJICHO HEOOXOAMMOE KO-
JMYECTBO M3JENUN KaKI0ro BUJA, IPU MAaKCUMAJIbHOW OOIIE CTOMMOCTH BCE M3rOTOBISIEMOM
HIPOJYKIIUH.

Bapmuanr 11

[Tpu nmpou3BOACTBE YETHIPEX BUIOB KaOesl BBITOIHACTCS MATh IPYII TEXHOJIOTHYECKUX OIepa-
nuii. Hopmsbl 3aTpat Ha 1 kM Kabesnst JaHHOTO BUA JUIsl KaKJ0W U3 IpyNI onepauuii, NnpuobLIb OT
peanuzanuu 1 KM KaXa0ro Buja kalens, a Takxke ooumii Gpona paboyero BpeMeHHU, B TeUEHUE
KOTOPOI'0 MOT'YT BBIIIOJIHATBCS 3TH Oll€palliy IPUBEIACHBI HUKE.

TexHoMoOrnuecKas onepamus HopMsI 3aTpaT BpeMeHH, 4, OO6muit hoHn

Ha 00paboTKy 1 kM Kabens Buja jpaboyero Bpe-

1 > 3 7 MEHH, 4
Boiouenue 1,2 1,8 1,6 2,4 7 200
HamoxxeHnne n30ianuin 1,0 0,4 0,8 0,7 5 600
Ckpy4uBaH#e dJIeMEHTOB B kabenb OcBUHIIO-0,4 5,6 6,0 8,0 11176
BEIBAHUE 3,0 — 1,8 2,4 3 600
VcnipiTaHue ¥ KOHTPOJIh 2,1 1,5 0,8 3,0 4 200
[TpuObLIb OT peanu3anuu 1 kM kabdens, p. 1,2 0,8 1,0 1,3
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OnpenenuTsb MmiIaH BhITycKa KaOems, Py KOTOPOM 00Iasi NpUOBLIb OT peaan3aliy U3roTOBIIse-
MOM NPOAYKIIUH SIBIAETCS MAaKCUMAIIbHOM.

BapuanTt 12

Cranbuble pyThst JymHOM 110 cM He0OX01MMO pa3pe3aTh Ha 3aroTOBKU AIHHOH 45, 35 u 50 cm.
TpebyeMoe KOJIMUECTBO 3aroTOBOK JIAHHOTO BHJIa COCTABISIET cOOTBETCTBEHHO 40, 30 1 20 miT.
Bo3MmorkHbIe BapuaHThI pa3pe3a U BEIMUYMHA OTXO0B P KaXJAOM U3 HUX MPUBEJICHBI HUXKE.

JIJIMHA 3arOTOBKH, CM. BapuanTsl pa3pesa

1 2 3 4 5 6
45 2 1 1 — - -
35 1 — 3 1 —
50 — — 1 - 1 2
BennunHa 0TX0I0B, CM. 20 30 15 5 25 10

Onpenenutb, CKOJBKO MPYThEB MO KAXKIOMY W3 BO3MOXKHBIX BapHaHTOB CIEAYET pa3pe3aTh,
4TOOBI MTOJYYUTh HE MEHEE HYXHOI'O KOJMYECTBA 3arOTOBOK Ka)JOT0 BHJA IPU MHUHHUMAJIbHBIX
0TXO0JaxX.

Bapuanr 13

Jlna npousBoacTBa Tpex BUIOB uzaenuid A, B, C npeanpusaTtue uCnoap3yeT YeThIpe BUJA ChIPbSI.
Hopwmp! 3aTpaT cbIpbst KaK0r0 BUJa Ha IPOU3BOACTBO €IMHULIBI TPOIYKIIMH JAHHOTO BUJA, IIPU-
ObUIb OT peau3alyu OJHOTO U3/EIHsI KaX/10T0 BU/Ia IPUBEICHBI HIDKE.

Bun cipbs HopMbI 3aTpart ChIpbs, KT, HA €IUHUILY IPOTYKIIUU
A B C

| 2 3 —

] - 4 6

Il 5 5 2

v — 7

[TpuObLIb OT peanu3anuu

OJIHOTO M3EIHS 25 28 27

Wznenus A, B u C MOTYT TpOU3BOUTHCS B JIFOOBIX COOTHOMICHHSX (COBIT 00€CTIeUeH), HO JUTsl UX
MIPOU3BOJICTBA MPEANPUATHE MOXKET UCTIOIB30BaTh Cchipbe | Buaa He 6onee 200 kr, Il Buma — He
ooiee 120 xr, III Buma — ne 6oxee 180 xr, IV Bumga — ne Ooitee 138 kr.

OnpenenuTh MIaH MPOU3BOJCTBA MPOAYKIIUH, MPU KOTOPOM O0IIas MPUObUTh MPEANPUATHS OT
peanu3anuu BCce MpoAyKITUHU Oblia ObI HAUOOJBIIICH.

Bapuanr 14

Typuctuueckoe areHTCTBO COOMpaeTcs 3aKa3aTh U3/1aTENILCTBY BBITYCK XYI0KECTBEHHBIX alb00-
MOB Tpex TurnoB A, B, C. X U3roroBineHne JTUMUTHPYETCS 3aTpaTaMU PECYPCOB TPEX BHJIOB,
YAEIBHBIE PACXObI KOTOPBIX IIPUBEACHBI HUXKE.

'Y iefpHBIE 3aTPAThl PECYPCOB Ha BBIITYCK
Bun pecypca aQThOOMOB
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dunaHcel, p. bymara, 1.
TpynosarparTsl, 4eil. 4

s>
= S =Y M)
NN SO

W3naTenbcTBO 7Sl BBIMOJIHEHUS 3aKa3a MOJTY4iio (MHAHCOBBIE cpencTtBa B oobeme 3 600 p,
uMeeT B Hamrauu 52 000 ;1. OyMaru u MOXeET MCITOJIb30BaTh TPYIOBBIE pecypchl B 00beme 2 200
qe./d.

ATEHTCTBO IIJIaTUT 3a BBITYCK OAHOTO ayibOboma tuma A — 22 p., 3a anpoom tuma B — 18 p., 3a
anpoom tuma C — 30 p.

CKkoJbKO aJ1b00MOB Ka)KJJ0TO THIA JOKHO BBITYCTUTH U3AATEIBCTBO, YTOOBI HOMYYUTh HAUOOIb-
IyI0 TPUOBLUIH?

Bapuanr 15

[IpeanpusTie onTOBOM TOProBIM MOXKeET peanuszoBath Tj, j =1, 2, 3, 4 rpynn ToBapoB. [[is 3Toro
HCIIOJIb3YETCSI HECKOJIBKO BUAOB pecypcoB. McxoaHble TaHHBIE 1715 TIOCTPOCHUSI MAaTEMATUYECKOM
MO/JIEJIN TIPUBEACHBI HUXKE.

ToBapHas rpynma Bun
JIMMUTHPYIOIUE PECYPCHI U TIOKa3aTeI O0beM OrpaHuY
Tl T2 T3 T4 pecypca c-
HST
CKIIAICKHE TUTOIIAIH, M 18 26 16 10 110 000 <
TpynoBbie pecypcesl, 4ei.q 150 140 50 80 950 000 <
31epxku oOpaieHus, IeH. e]l. 170 230 280 120 1200 000 <
ToBapHbIe 3amackl, JCH. €/1. 31 42 30 20 180 000 <
[Tnan ToBapooGoOpoTa, JIEH. €. 200 150 170 50 750 000 >
MunuManbpHO nomyctumMble 3Hadennss (1200 (1000 1500 1200 >
TOBapooOOpPOTA 110 j-if TpymIe, 1.
[Tpu6bLIb B pacyeTe Ha €AMHUILY TO- 120 50 30 100
BapooOOpOTa j-i TPYIIIEI, ICH. €.

TpeGyercs onpeneauTh MIaH X035 MCTBEHHOHN e TENHHOCTH TOPTOBOTO MPEANPUITHS, 00eCTIeun-
BaIOHH/II\/’I MaKCUMyM HpI/I6I)IJ'II/I IIpHU 3aIaHHBIX OTPAaHUYCHHAX HA CKIAACKUEC IIIOIIaan, TPYAOBBIC
pecypchl, U3EPKKHU OOpallleHrs, TOBApHbIE 3aMachl, BEIMYUHY TOBApOOOOpOTa, €CIH TOProBast
MpUOBLIL B pacyeTe Ha eUHUILY TOBAPOOOOPOTA | -i TPYIIIBI 3a/1aHA.

I11. TpancnoptHast 3anaya.

[TpousBoacTBEHHOE 0OBEIMHEHHE B CBOEM COCTaBe UMeET n puinaioB Aij, i=1, 2,..., n, KOTOpbIe
MIPOU3BOIST OJTHOPOIHYIO MTPOIYKIIMIO B KOJMYECTRBE i, i=1, 2,..., n. DTy NPOAYKIHIO MOJTYIaOT

m notpeduteneit Bj, j=1, 2, ..., m, pacronox’eHHbIX B pa3HbIX MecTax. X moTpeOHOCTH COOTBET-
CTBEHHO paBHBHI bj, j=1, 2, ..., m. Tapudsl nepeBo30K eIUHULIBI TPOTYKIIUU OT KaXJI0T0 U3 PHIIN-
asoB motpedurenam 3aparorcs matpurei Cjj (i=1, 2,..., n; j=1, 2, ..., m).
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[Torpeburenu
Dunumansl B, B, N B, [IpousBoacTeo
Ay C11 C12 " Cim a1
A: C21 C22 C2m a2
An Cn1 Cn2 . Cnhm an
ITorpebHOCTH b1 07 bm

1. CocraBuTh MiIaH NPUKPEIUICHUS TOJTy4yaTeNnell MPOIyKIUHU K e MOCTaBIINKaM, IIPH

KOTOPOM 00111asi CTOUMOCTb ITePEBO30K ObLIa MUHUMAIBHOH.

2. TloctpouTh MaTEMaTHYECKYIO MOJEIH 3a/1a4H.
3. Co3znats Ha pabouem smcte Excel Tabnuiy 1uis BBoa MCXOAHBIX JaHHBIX.
4. 3anoyHUTH TAOIUILy UCXOAHBIMU JAHHBIMU U HEOOXOAUMBIMH (POpPMYITaMH.
5. HaiiTu penienue 3a1a4u cpeacTBaMu HAACTporku [lonck perneHust.
Bapuanr 1
IT
dunmnansl oTpeOuTem [IponzBoacTBo
Bl Bz B3 B4
A 18 2 3 12 180
Az 3 4 8 7 160
Az 4 5 6 12 140
Ay 7 1 5 6 220
ITorpeGHOCTH 150 250 120 180
Bapuant 2
[Torpeburenu
Dunnaint [IpousBoacTBo
B1 B> Bs Ba
A1 2 4 7 9 200
Az 5 1 8 12 270
Az 11 6 4 3 130
[TotpebHOCTH 120 80 240 160
Bapuant 3
[Torpeburenn
Dunnain! [TpousBoacTBo
B1 B2 Bs B4
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A1 2 3 4 3 90
A ) 3 1 2 60
As 3 1 4 2 150
[TorpebnocTH 120 40 60 80
Bapmuanr 4
[Torpeburtenu
Dunumanel [IpousBoacTBo
B1 B2 Bs B4
AL 1 2 4 1 50
Az 2 3 1 5 30
A3 3 2 4 4 10
[TorpebHOCTH 30 30 10 20
Bapuanr 5
[ToTpeburenu
dunumansl IIpownsBoacTBO
B1 B> Bs B4 Bs
AL 7 12 4 6 5 180
Az 1 8 6 5 3 350
As 6 13 8 7 4 20
[TorpebHOCTH 110 90 120 80 150
Bapuanr 6
[Torpeburenu
Ouimanst [IpoussoacTeo
B1 B> B3 B4 Bs
AL 3 4 2 4 140
A 180
Az 9 7 3 7 2 160
[TorpebHOCTH 60 70 120 130 100
Bapuanr 7
[ToTpeburenu
Ouimnansl [IpousBoacTBo
B1 B> Bs Ba Bs
A1 4 5 2 8 6 115
Az 3 1 9 7 3 175
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As 9 6 7 2 1 130
[TorpebnocTH 70 220 40 30 60
Bapuanr 8
[Torpeburtenu
Dunumanel [IpousBoacTBo
B1 B2 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
dunumanel [IpousBoacTBo
Bl Bz B3 B4
AL 1 4 8 7 510
Az 5 6 8 9 90
Az 7 2 4 8 120
[ToTpebHoCTH 270 140 200 110
Bapuant 10
[Torpeburenu
Ouimanst [IpousBoacTeo
B1 B2 Bs B4
AL 6 7 3 2 180
Az 4 90
Az 6 170
[TorpebHOCTH 90 90 100 160
Bapuanr 11
[Torpeburenn
Ouimnansl [IpousBoacTeo
B1 B2 Bs B4
AL 160
A 140
As 1 6 3 2 60
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[TorpebrocTH 80 80 70 130
Bapuanr 12
[Torpeburtenu
Dunumanel [IpousBoacTBo
B1 B> Bs B4
Aq 4 2 3 1 80
Az 6 3 5 6 100
As 3 2 6 3 70
[TorpebnocTH 80 50 50 70
BapuanTt 13
[Torpeburtenu
dunumanel [IpousBoacTBo
B1 B> Bs B4
Ay 6 7 3 2 180
Az 5 1 4 3 90
A3 3 2 6 2 160
[TorpeGHOCTH 45 45 200 140
Bapuanr 14
[Torpeburenu
dunumanel [IpownsBoacTBO
B1 B2 Bs B4 Bs
Ay 5 3 2 4 8 160
Az 1 90
Az 2 140
[TorpebHOCTH 90 60 80 70 90
Bapuanr 15
[ToTpeburenu
Ouimnansl [IpousBoacTeo
B1 B2 B3 B4 Bs
A1 7 12 180
Az 8 350
Az 6 13 8 7 4 20
[TorpebHOCTH 110 90 120 80 150

1V. 3amaua o HazHAYEHUIX
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Ha n tunoBsix onepanuii He06x0aAUMO Ha3HauuTh n padbounx. Croumocts Cij BbI-
MOJIHEHHUs 1-M pabo4yuM j-i omepanuu npuBeaeHa B Tabmuue. TpeOyercs HailTu Takue
Ha3Ha4YCeHUS pabovmX, MPU KOTOPHIX BCE ONEPAIUU ObUTH OBl BBITOJIHEHBI, KAXKIABIH pado-
YHi{ 3aHAT TOJBKO HA BHITIOJHEHUH OJHOM OIEpaluy, CyMMapHasi CTOMMOCTh paboT npu

3TOM ObLIa MUHUMAJILHOM.

Pabouune Orneparuin
O (07 On
P1 Ci1 Ci2 .. C1
n
P2 C21 C22 Co
n
P, Cn1 Cn2 | Cn
n
1. IlocTpouTh MaTeMaTHUECKYIO MOJIEIb 3a4a4H.
2. Cozpnatb Ha paboueM nucte Excel Tabuuity ans BBoJIa MCXOIHBIX TaHHBIX.
3. 3amonHUTH TaOJIUIly UCXOTHBIMHU TaHHBIMU M HEOOXOIUMBIMU (POPMYIIaMHU.
4. HaiiTu pemenue 3ajauu cpeacTBaMu HaacTpoiiku Ilouck pemenus.

Bapuanr 1
Paboune Oneparun
01 O2 O3 O4
P1 60 52 45 40
P2 65 46 45 52
Ps3 72 50 70 44
P4 30 30 50 62
Bapuant 2
Paboune Ortepawii
O1 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 Orteparuii

O] 02 O3 O4




P1 20 15 20 14
P> 22 10 12 15
Ps3 12 22 20 30
Pa 10 12 15 14
Bapmuanr 4
Pabouune Oneparun
O1 02 O3 O4 Os
P1 16 12 23 12 20
P2 20 15 20 14 18
P3 22 10 12 15 20
P4 11 22 20 30 12
Ps 10 12 15 14 15
Bapuanr 5
PaGoune Onepawin
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
Bapuant 6
Paboune Orepawii
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
Onepanunu
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PaGoune O1 O Os O Os
P1 220 180 200 160 180
P> 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
PaGouue Onepautn
01 02 O3 O4 Os
P1 50 80 90 80 70
P> 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
Paboune Orepawii
01 O2 O3 O4 Os
P1 12 10 10 8 15
P> 13 12 15 14 18
Ps3 10 12 12 15 14
P4 9 10 10 13 14
Ps 12 12 10 10 14
Bapuant 10
PaGoune Onepawii
01 02 O3 O4 Os
P1 22 20 16 18 25
P2 23 22 25 24 28
Ps3 20 15 22 25 24
P4 19 20 20 23 24
Ps 22 22 20 20 24
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Bapunanr 11

Paboune Onepanun
O 02 O3 Oy Os
P1 32 30 26 28 35
P 33 35 32 34 38
Ps3 30 40 32 35 34
P4 29 30 30 33 34
Ps 32 32 30 30 34
Bapuanr 12
Oneparuu
PabGouue
01 02 O3 Oy 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
BapuanTt 13
Omneparuu
Paboune
O1 O3 O3 Oy 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
PabOouune Onepaiin
O 02 O3 Oy 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
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Ps 295 265 250 265 315
Bapuanr 15
Onepanuu
Paboune P
O1 02 O3 O4 Os
P4 220 170 160 180 250
P2 230 215 200 240 280
Ps 200 280 200 250 240
P4 190 195 180 225 240
Ps 220 190 175 190 240
Kpurepum ouenku:
bann 3a
bana 3a
BBITIOJIHE-
BBITIOJTHE-
HHe pa- JonosHu-
CTeneHb BBINOJHEHHS 3aa- HHE pa-
Ne n/mm Bua padoTsi OOTHLI B 10- | TeJbLHbIE
HUA 00THI B OC-
. MOJTHH- 0asLJIBI
HOBHOI .
TeJbHbII
CPOK
CPOK
1. PacuerHo-rpa- | Bce 3a7aHus BBINOJIHEHBI IIpa-
¢udeckas pa- | BUWIbHO, HIMEIOTCS] HE3HAUNTEIIh- 30 15 -
o6ora Nel HbIE OLIMOKH, HEJOUYETHI
B pabote nmeercs Gomnee moso-
BHHBI BBIMIOJTHEHHBIX 33JaHUM,
HMMEIOTCS 3aJaHus, BLIITOIHEH- 15-29 7-17 -
HBIE C OIIMOKAMU B BEIYHCIIC-
HUSIX
Pabota conepuT MeHee 1oJio-
BHHBI BEPHO BEITIOJTHEHHBIX 3a- 0-10 0-6 -
aHWI
2. PacuerHo-rpa- | Bce 3a7aHus BIIIOJIHEHBI IIpa-
¢udeckas pa- | BUWIbHO, HIMEIOTCS] HE3HAUYNTEIIh- 30 15 -
6ota Ne2 HBIE OIITHOKHU, HEJOYETHI
B pabote umeercs Gomnee moso-
BHMHBI BBITIOJHEHHBIX 3aIaHUMH,
HMEIOTCS 3aJJaHMs, BEITIOJHEH- 15-29 7-17 -
HBIC C OITMOKAMH B BBIYHCIIC-
HUSX
Pabota comepxut MeHee ToJIo-
BHHBI BEPHO BBITNIOJIHEHHBIX 3a- 0-15 0-6 -
TaHUR
3. PacuerHo-rpa- | Bce 3amaHus BINONHEHBI ITpa-
(ugeckas pa- BHUJIbHO, IMEIOTCSI HE3HAYHUTEIb- 40 20 -
6ota Ne3 HBIE OIITHOKHU, HEJOYETHI
B pabote umeetcs 6oiree 1moiio-
p ! 20-39 10-19 -
BHUHBI BBITIOJTHEHHBIX 3aIaHUH,
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HUMCIOTCA 3aJaHMsA, BBIIIOJTHCH-
HBIC C OITMOKAMH B BEIYHCIIC-
HUAX

Pabora conepxuT MeHee 1moJio-
BHHBI BEPHO BBIITOJTHCHHBIX 3a-
aHWUI

0-19

0-9

4. JonomHuTens-
HOE 33/1aHue

OrieHuBaeTcs TOJLKO MOIHO-
CTBIO MPABUIILHO PEIICHHOE 3a-
aHue

20

3.2. [IpomekyTOYHAS aTTECTALMS

[TpomexxyTouHas aTTecTanus - (3a4eT) MPOBOIUTCS HA OCHOBE CyMMapHO HaOpaHHBIX OAJUIOB 11O
BBIMTOJHEHHBIM PAaCUYeTHO-rpadHuecKiM paboTaM ¢ y4eTOM BBIOJTHEHHS JOTOJIHUTEIBHOTO 3a/1a-
HUS Ha OCHOBAHUHU KPUTEPUEB MX OICHKH.

IlIxana oneHUBaAHHUSA peE3yJabTaTOB l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn (3aqu)

CymMapHbIii 0at
pe3yJbTaToB pa- 0-39 40-100
00THI B cemMecTpe
OneHka 3a 3a4er HE 3aYTCHO 3a4TEHO
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