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BusupoBanue PII/I 1,151 MciOTHEHUSI B 04epeIHOM y4eOHOM Toay
"YTBEPXKIAIO"

Pabouas mporpaMma repecMoTpeHa, o0cykaeHa U ogoopena s ucronHeHus B 2026 - 2027 yueOHOM rogy Ha
3acemannu Kageapsl Bricmieii MareMaTuku

[Iporoxom ot " " 2026 1. No_

3aB. kabenpoli kaHn. KOH. HavK. noueHT. [lamazosa E.H. (nomuce)

Busuposanue PII/I nj1s1 ucnio/iHeHUs B 0YepeIHOM YUeOHOM rogy
"YTBEPXKJAIO"

Pabouas mporpaMma nepecMoTpeHa, o0cykaeHa U ogo0peHa s ucnonHeHust B 2027 - 2028 yueOHOM rogy Ha
3acemannu Kadenpel Bricmieit MaTemaTuku

[Iporokon ot " " 2027 . No__

3aB. kadeapoii KaH[. SKOH. HayK, AOIeHT, [lamasosa E.H. " (mommicy)

Busuposanue PII/] nj1s1 ucniojiHeHUs B 0YepeTHOM YUeOHOM IOy
"YTBEPXKJIAIO"

Pabouas mporpaMma repecMoTpeHa, 00cyskaeHa U o100peHa s ucnoiHeHust B 2028 - 2029 yueOHOM roay Ha
3acenannu Kadenpsl Briciieit MaTemaTuku

[Iporokon ot " " 2028 . No_

3aB. kahennoi KaHI. SKOH. HavK. noueHT. [lanazosa E.H. (nomuce)

Buzuposanue PIIJ] 1j1s1 ucniojiHeHUsI B 0YepPETHOM YUYE€OHOM IOy
"YTBEPXKJIAIO"

PaGouas mporpamma mepecMoTpeHa, o0cykaeHa u onodpena st ucrnoaerus B 2029 - 2030 yuebHOM oy Ha
3acenannu Kadenpsl Briciieit MaTemaTuku

[Iporokon ot " " 2029 r. Ne

3aB. kadeapoii KaHI. SKOH. HayK, AoueHT, [lanasosa E.H. ~ (nommucs)



PA3JIEJI 1. OPTAHU3AIIMOHHO-METOIUYECKHN

1.1. OEJA JUCIIAITJIMHbBI

Ha 0a3e COBPEMEHHBIX MOAXOAOB K TEOPHH U IIPAKTUKE TOOUTHCS BCECTOPOHHETO U INTyOOKOTrO HMOHMMAHHS
00yYaloIUMICS METOIOJIOTHH WCIOIB30BAHUS BEKTOPHOW W JIMHEWHOW anreOpbl, a TAakKe Pa3MYHbIX MX Pa3lleloB B
TEOPETUUECKOM U NPAKTUYECKOM aHAIN3E€ YKOHOMHUYECKUX IIPOLIECCOB.

1.2. YYEBHBIE 3AIAYU U CHUIIJINHBbI

— 3HaHWE OOYJAIOIIMMHUCS OCHOB BEKTOPHOW W JIMHEHHOH anreOphl;
— OBJIaJICHHE OOYYarOIIMMHUCS HABBIKAMH HCIIOJb30BaHUS METOMOB JUHEHHON aireOpbl M JIMHESHHONH ONTHUMH3ALUU
JUTSL pelieHus 3aa4 B cpepe SIKOHOMHKY, UHAHCOB U OU3HECa;
— COBEpIIEHCTBOBAaHHE JIOTUMECKOTO W AaHATUTHYECKOTO MEIIIICHHS OOyJaromuxcs I pPa3BUTHS  yMEHHUS:
MMOHWMAaTh, aHAIN3WPOBaTh, CpPaBHUBATh, OIICHUBATh, BBHIOMpPATh, NPUMEHITH, pEIIaTh, WHTEPIPETHPOBATD,
apryMEHTHPOBATh, 00BSICHITH, IPEJICTABIIATH, [IPENO/IaBaTh, COBEPIICHCTBOBATh H T.JI.

1.3.2. Jucyunnuna "Aneebpa” evicmynaem onopoii OJist Cie0yiowux NeMeHmos:

MUKpOIKOHOMUKA

Maremarnyeckass cTaTHCTHKA

DKOHOMETpHKA

dunancoBast MaTeMaTHKA

1.4. PE3YJIBTATBI OCBOEHUSA JUCIIUIIJINHDBI:

1IKo OC Il - 2.1: D¢hghexmusno npumensem anrcebpauueckie memoowl 0jisl peueHust NPUKIAOHbIX 3a0ay

3Hark:

Yporennb 1 | TeopeTHueckrue OCHOBBI aTeOpPHI;

YpoBeHb 2 | OCHOBHBIE MTOJIXO/IBI K aHANN3Y U PEUICHUIO 3aa4 anreOpsl;

YpoBens 3 | pyHIaMEHTATbHBIE OCHOBBI ~ alTeOphl; OCHOBHBIE METOABI MOJICIIMPOBAaHUS, HEOOXOAMMBIE IS
pemreHus IpoQecCHOHANBHBIX 33/1ad.

VYMmeTn:

YposeHb 1 | KOpPEKTHO MOCTAaBUTH AIreOpauyecKyro 3a1ady;

ypOBeHL 2 |ucnons3oBarh 0A30BEIE aﬂre6panqec1<ne MCTOJbI TP PCHICHUN 3KOHOMUYCCKUX 3aay,

YpoBeHb 3 |IPUMEHATh METOJbl TEOPETUYECKOrO0 M IKCIEPUMEHTATBHOTO  HCCICNOBAHMS  JUISL  PELICHHS
podecCHOHATBHBIX 3a/ad.

Bnanern:

YpoBens 1 | MeTOaMu pellicHUs ATeOpanyeCcKUX 3a/1ay;

ypOBeHL 2 | HaBBIKAMH IIPUMCHCHUA COBPCMCHHOT'O MAaTr€MaTu4cCKoOro HWHCTPYMCHTAapUsA JJIsL peUICHU
OKOHOMHYCCKHX 3a1a4,

YpoBeHb 3 |HaBBIKAMH TEOPETHUECKOTO M OIKCIIEPUMEHTAIBHOTO HCCICIOBaHUS OOBEKTOB MPO(heCCHOHATLHON
JeSATEIbHOCTH.

B pesynomame oceoenua oucyunnunwt "Anzeopa' oodyuarowjuiica Oooncen:

3.1|3HaTh:

OrnpeacjICHUd OCHOBHBIX HOHﬂTHﬁ, M JIOTUYECKHUX CBS3CH MCKIY HUMU;

OCHOBHEIE aNre0pandecKkue CTPYKTYPHI U UX CBOMCTBA,;

anreOpy MaTpull U UX MPUIOKCHIS;

BEKTOpHBIE M €BKJIMIOBBI IPOCTPAHCTRA, AITe0py MPeoOpa3oBaHMsI STUX MPOCTPAHCTB;

KBaJIpaTUIHbIe (POPMBI M TPUBEIEHUS HX K HOPMAJTbHOMY BHJLY;

METOMBI PEIICHUS 3aj1ay;

(OpMYJIUPOBKU TEOPEM;

OIMUCAaHUA AJITOPUTMOB (HpOI_IeCCOB MMOCTPOCHUA OG’LGKTOB, peUICHHUA 3a1a4, JOKa3aTCJIbCTB

YTBEp>KICHUH U Ap.).

3.2| YmeTh:

peuiarb anrerqueCKHe 3aJa4u,

000CHOBBIBATh YTBEPKACHHSI BEKTOPHOW M JIMHEHHOM anreOpsl;

HCIIOJIb30BaTh 3HAHUA 110 anre6pe B pCHICHUU CTAaHAAPTHBIX 3a1a4 HpO(l)CCCI/IOHaJ'II)HOI\/'I JACATCIIBHOCTH.

3.3| Bragern:

MPUMEHEHUS] METOJIOB PEIICHHsI CTaHAAPTHBIX 33/1ad 110 BEKTOPHOM W TMHEWHOH anredpe;




000CHOBaHUS YTBEP)KACHUN BEKTOPHOU U JTMHEHHOU anreOphl;

WCTIOJIb30BaHUSI  CPEJCTB BEKTOPHOM W JHWHEHHOW anmreOpbl B pEIICHWH CTaHAApPTHBIX  3amad
po¢eCCHOHATFHON IEATEIbHOCTH.

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTPONHh YCHEBAaEMOCTH TO3BOJSIET OIEHUTh YPOBEHb C(HOPMUPOBAHHOCTH  JJIEMEHTOB
KOMITeTEeHIIMHA (3HaHUI, YMEHUIl M MPHOOPETEHHBIX HABBIKOB), KOMIETEHLUH C MOCIEAYIOIMUM OObEeINHEHHEM
OLIEHOK M MpPOBOAWUTCS B (opMe: YCTHOTO ONpoca Ha JICKUMOHHBIX M CEMHUHAPCKUX/IMPAKTHUECKUX —3aHATHUSIX
(bpoHTANBHBIN, WHAWBHIYATGHBIH, KOMIUIEKCHBIN), THCHMEHHOW MPOBEPKH (TECTOBBIE 33[JaHWs, KOHTPOJb 3HAHHHA
Mo pa3leny, CUTYallMOHHBIX 3aJaHWi U T.1.), OLIEHKM aKTMBHOCTH pabOThl OOYYaloOIIerocs Ha 3aHSATHH, BKIIOYAs
3aaHus AJIsl CaMOCTOSITEIbHON PabOTHI.

Hpome.ucymouﬂaﬂ ammecmayus

Pe3ynpTaThl TEKyLIEro KOHTPOJNS W NPOMEXYTOUHOH arTecTadd (QOPMHUPYIOT PEHTHHTOBYIO OLIEHKY
paboTel cTymeHTa. Pacmpenenenne OautoB mpu  (GOPMHUPOBAaHWM PEHTHMHTOBOM OLIEHKH pabOTBI  CTyJeHTa
OCYIIIECTBIISIETCSI B COOTBETCTBHM C JICHCTBYIOIIMM JIOKATbHBIM ~HOPMAaTHUBHBIM  aKTOM. Mo pucnuminHe
"AnreOpa" BHAOM MPOMEXYTOUHOW aTTECTANU SBIISETCS JK3aMeH

PA3AEJI 2. COAEP KAHUE JTUCIIUITJIMHBI

2.1. TPYJOEMKOCTDH OCBOEHUA JUCHHUITIMHBI

O6mas Tpya0EMKOCTh TUCITUIUTHHBL "AnreOpa” cocTaBiser 4 3a4€THBIC eMUHUIBI, 144 JacoB.
KonnyecTBo 4acoB, BBIJCISAEMBIX Ha KOHTAaKTHYI pa0OTy C IpENojaBaTelieM M CaMOCTOATEIbHYI0 paboTy
00yYaroIIEerocs, ONpenesieTcs yaeOHbIM IITaHOM.

2.2. COOJEPKAHUE PA3JIEJIOB JUCHUIIIMHBI

HaumenoBanme pasziesioB U TeM /BUJ 3aHATHSA/ Cemectp | HacoB | Komneren- | Jluteparypa | Uurte | IIpumeuanue
/ Kypce 101014 PaKT.
Pazgen 1. Cucrembl JIMHEHHBIX YPaBHEHU.
Onpeneaunrean
Tema 1.1. Matpu1isl u onepanuu Haj 1 2 |[IIKoOCII J1.1 0
HuMH /Jlex/ =21 JI.2J12.1
JI2.2J13.1
J13.2
21092
Tema 1.1. Marpwuiis! u orepamnuu Haj 1 2 I[TIKo OC II JI1.1 0
Humu /Cem 3aH/ -2.1 JI1.2J12.1J13
1 J13.2
21032
Tema 1.1. Marpuusl u onepanuu Han HuMu /Cp/ 1 7 |IIKo OCII J.1 0
-2.1 JI1.2J12.1J13
1 J13.2
21022
Tema 1.2. Onpenenutenu u ux coiictea /JIex/ 1 2 [IKo OC II JI1.1 0
-2.1 JI1.2J12.1J13
1 J13.2
2192
Tema 1.2. Onpenenurenu u ux coiictea /Cem 1 2 1Ko OC 1T JI1.1 0
3an/ -2.1 JI1.2J12.1J13
1 J13.2
21092
Tema 1.2. Onpenenurenu u ux cBoictsa /Cp/ 1 9 [IIKo OCII JI1.1 0
-2.1 JI1.2J12.1J13




1J13.2

21022
Tema 1.3. Pemienue cucteM JTUHEHHBIX [IKo OC II JI1.1
ypaBHeHwUi /JIex/ -2.1 JI1.2J12.1J13
1 J13.2
21092
Tema 1.3. Pemienue cucreM JTMHEHHBIX [1IKo OC 11 JI1.1
ypaBHeHuii /Cem 3an/ -2.1 JI1.2J12.1J13
1 J13.2
2132
Tema 1.3. Pemmenne cucrteM JTMHEHHBIX [IKo OC IT JI1.1
ypaBHenuii /Cp/ -2.1 JI1.2J12.1J13
1 J13.2
21032
Paznen 2. Bekropnas anre6pa u JuHelHbIe
npeodpazoBaHust
Tema 2.1. BexTops! 1 onepannu Haj I1Ko OC 11 J1.1
HuMU /Jlex/ -2.1 JI1.2J12.2J13
1 J13.2
2192
Tema 2.1. Bekrops! u onepaunu Hag HUMU /CeM 1Ko OC 1T JI1.1
3aH/ -2.1 JI1.2J12.2J13
1 J13.2
21092
Tema 2.1. Bexrops! u oneparuu Hag HuME /Cp/ [IKo OC IT JI1.1
-2.1 JI1.2J12.2J13
1 J13.2
21032
Tema 2.2. JIuneitabie npeodpazoBanust /JIex/ ITIKo OC 11 J1.1
-2.1 JI1.2J12.2J13
1 J13.2
21022
Tema 2.2. Jluneitnsie npeodpazoBanus /Cem [IKo OC II JI1.1
3aH/ =21 JI1.2J12.2J13
1J13.2
21092
Tema 2.2. Jluneiinsie npeobpazoBanus /Cp/ I1Ko OC 11 J1.1
-2.1 JI1.2J12.2J13
1 J13.2
2192
Pa3znen 3. EBKINI0BBI NPOCTPAHCTBA
Tema 3.1. EBinoBs! ipocTpancTsa /Jlex/ [IKo OC IT JI1.1
-2.1 JI1.2J12.2J13




1J13.2

21022
Tema 3.1. EBximuoBsl ipocTpanctsa /CeM 3an/ [IKo OC II J1.1
-2.1 JI1.2J12.2J13
1J13.2
21092
Tewma 3.1. EBimnmoBs! mpoctpanctsa /Cp/ [IKo OC IT JI1.1
-2.1 JI1.2J12.2J13
1 J13.2
21032
Tema 3.2. KBanparuunsie Gpopmsl /JIex/ [IKo OC I JI1.1
-2.1 JI1.2J12.2J13
1 J13.2
21022
Tema 3.2. KBanparuunsie Gpopmsr /Cem 3an/ [IKo OC II JI1.1
-2.1 JI1.2J12.2J13
1J13.2
21092
Tema 3.2. KBagparuunsie ¢popmsl /Cp/ I1Ko OC 11 J1.1
-2.1 JI1.2J12.2J13
1J13.2
2192
EBKINIOBHI TPOCTPAHCTBA U KBaIpaTUYHBIE I[TKo OC 1T JI1.1
(hopmbr /Konc/ -2.1 JI1.2J12.2J13
1 J13.2
2132
Pa3znen 4. IlpumeHeHne 3J1eMEeHTOB JTHHEHOH
ajiredpbl B 3KOHOMHKe
Tema 4.1. 3agaun TUHEHHOTO I[IKo OC I1 JI1.1
nporpaMMmupoBanus /JIex/ -2.1 JI1.2J12.2J13
1J13.2
21092
Tema 4.1. 3agaun TUHEHHOTO IIKo OC II JI1.1
nporpamMmmupoBanus /Cem 3an/ -2.1 JI1.2J12.2J13
1 J13.2
21092
Tema 4.1. 3amauu TUHEHHOTO 1Ko OC 1T JI1.1
nporpammupoBanus /Cp/ -2.1 JI1.2J12.2J13
1J13.2
21092
Tema 4.2. Cummutekc-meron /JIex/ I1IKo OC 11 J.1
-2.1 JI1.2J12.2J13
1 J13.2
21032
Tema 4.2. Cummnexc-meron /Cem 3an/ Ko OC I J1.1
-2.1 JI1.2J12.2J13




1J13.2
0192

ITIKo OC II
-2.1

J1.1 0
JI11.2J12.2J13
1J13.2
2132

Tema 4.2. Cumrmexc-meton /Cp/ 1 9

PA3IEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOT' T

3.1 B mpomecce ocBoeHUS AMCHMIUIMHBI "AnreOpa" WCIONB3YIOTCS CIEAYIONe 00pa3oBaTeIbHbBIE
TEXHOJIOTUH: JIEKIMH, CEMHHApPCKUE 3aHATHUs, CaMOCTOSTEIbHAs paboTa OOydaroLIMXCsl IO BBIIOJIHEHHUIO Pa3IHMYHBIX
BUJIOB 3aJIaHUH.

3.2 B mponecce OCBOCHMS AMCUUILIMHBEI "AnreOpa" HCIONB3YIOTCA CIEAYIOIME MHTEPAKTHBHBIE 00pa3oBaTelbHBIC
TEXHOJIOTUH: IpoOnemMHass JeKiuus. JIeKuMOHHBIH Marepuanl TNPEACTAaBIEH B BHJIE ClAlA-Tpe3eHTauuu B ¢opmare
"Power Point". Jlns HamIsIIHOCTH HMCHONB3YIOTCS MaTepHalbl Pa3IMYHBIX HAyYHBIX M TEXHUUYECKUX JKCIIEPHUMEHTOB,
CIPABOYHBIX MaTEpPHAIOB, HAYYHBIX cTareld T.1. B xome Jekuum mpeaycMoTpeHa oOpaTHas CBS3b C OOyYarOIIMMMUCS,
aKTUBM3MpyMOLIMEe  Bompochl. llpm  mpoBemeHMHM — JIEKUME  HMCHOJNB3YeTCST  HPOOJIEeMHO-OPHEHTHUPOBAHHBIN
MEXXTUCITUILTUHAPHBIN ITOAXO0/], TPEAIOIaraloIiNi TBOPUYECKHE BOIPOCH U CO3/IaHNE JUCKYCCHOHHBIX CHUTYaIHH.

[Ipn M3nOXKEHUH TEOPETHUYECKOTO MarepHhaia MCIOJIb3YIOTCSA TAKHME METOAbI, Kak: MOHOJOTMYECKUH, MOKa3aTeIbHBIH,
OUATOTHYECKUH, SBPUCTUYECKHH, HCCIENOBaTEeIbCKUI, MNpPOOIEMHOE U3JIOKCHHE, a TalKe TaKue IPHHIMIIBI
JUIAKTUKA BBICIIEH IIKOJBI, KaK: IOCIENOBaTelIbHOCTh U CHCTEMATHYHOCTh OOY4YEeHHMS, AOCTYIHOCTb OOydYeHMS,
MPUHLUI HAYYHOCTH, MPHUHIUIBI B3aMMOCBSI3W TEOPUM WM MPAKTUKH, HAMIATHOCTH U Ap. B KOHIlE KaXood IeKiuu
MPESYCMOTPEHO BpeMs U OTBETOB Ha MPOOJIEMHBIE BOIIPOCHI.

3.3 CamocTrosiTenpHas paboTa TpenHa3HadeHa Ui BHEAyAWTOpHOW paboThl 00y4aromuxcs, CBS3aHHOM C
KOHCIEKTMPOBAaHHEM HMCTOYHHKOB, Y4eOHOro MarepHuaia, M3y4eHHEM JOMOJTHUTEIBHON JMTEpaTypsl MO AMCLMUILINHE,
MOJATOTOBKON K TEKYILIEMY U CEMECTPOBOMY KOHTPOJIIO, @ TAIOKE BBHINIOJHEHUEM MHAMBUIYAIBHBIX 3alaHHUH.

PA3JAEJI 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHHME JUCIIAIIJIMHBbI

4.1. PekomeHnayemasi Jiureparypa

1. OcHoBHast IMTEpaTypa

ABTODHI, 3arnaBue WznarenscTBO, rog

JI1.1 OCHOBEI BbICIIIEH anreOpsl : yueOHOe TIocodue: Hoocubupck : CI'YIIC,

Bnosun, B. B., IIpenna3HaueHo Uil CTYJEHTOB TEXHUYECKUX 2021

Brinerkannn, 1. CIIEIMANIbHOCTEN U HAIlpaBJIEHUH, a TalkKe BCEX

A., Paxun, C. U. HaIpaBJICHUH B 00JaCTH SKOHOMHKH U yIipaBieHus. (324

c.)

JI1.2 AnreOpa : KOHCIIEKT JICKIIUN 110 TUCITUTUINHE « ATreOpay dI'bOY BO

Bynsika, B. C. Uit oOydarommxcs 1 Kypca o0pazoBarebHON «JOHAYUI'C», 2024

MpOorpaMMbI OaKkaaBpHaTa HampaBJIeHUS TTOATOTOBKH
38.03.01 Oxonomuka (mpodmm : «I"oCyTapCTBEHHBIE U
MYHUIHMNATBHBIE QrHaHCHD, «Hamoru u
HAJIOTO00IOKEHNE», « DHHAHCHI M KpeIuT») BceX (hopMm
obyuenwus (110 c.)

2. JlonoJIHUTEJIbHAS JTUTepaTypa

ABTOpBHI, 3arnaBue N3narenscTBO, rog

J12.1 Jluneitnas anre6pa: Yacts 1 (76 ¢.) Bonrorpan : BonrI TV,

Kpytunun, A. A., 2021

NubkoBa, H. A.,

[Taurok, E. B.
2.2 Jluneiinas anrebpa. Yacts 2 (116 ¢.) Bonrorpaz : BonrI TV,

Kpytunun, A. A., 2022

HubkoBa, H. A.,

ITamok, E. B.

3. Meronnueckue pa3padorku

ABTODBI,

3arnaBue

W3 narenscTBO, 1O




ABTODEHI, 3arnaBue W3 narenscTBO, TO

JI3.1 Anrebpa : MeTtonndeckne yKa3aHUs TI0 OpTaHU3aIIH ®I'bOY BO

Bynsika, B. C. CaMOCTOSITENILHON paboThl oOyvarommxcs 1 Kypca "HOHAVYUI'C", 2025
o0pazoBarebHON MPOorpamMMbl OakaaBpuara
HanpasieHus: noaroroeku 38.03.01 DxoHoMuKa
(mpoduis «DPUHAHCH U KPEAUT») BeeX (popM o0yUueHHs

(41c)
JI3.2 Anrebpa : MeTtonndeckne peKOMEHAAIUH IS dI'bOY BO
Bynsika, B. C. MIPOBEACHUS CEMIUHAPCKUX 3aHATHH s oOydaromuxcs 1 "HOHAYUI'C", 2025

Kypca 00pa3oBaTeIbHOM MPOrpaMMbl OakaiaBprara
HanpasieHus noarorosku 38.03.01 DxoHomuka
(mpodrs OUHAHCH B KPeauT») BceX popM oO0ydIeHMS
41c)

4.2. IlepeyeHb pecypcoB
HH(}OPMAIHOHHO-TEJIEKOMMYHUKAIMOHHOH ceTu ""UHTepHeT"

1 |Hayunas snexrponnas 6nbmmorexa «KUBEPJIEHMHKA» https://cyberleninka.ru

52 |9BC «JIAHb» https://e.lanbook.com

4.3. IlepevyeHb MPOrPaMMHOIr0 odecrnedeHus

JlumeH3noHHOE H  CBOOOJNHO  pacmpoCTpaHseMoe  MPOrpaMMHOE  oOecrieueHne, B TOM  YHCIIE
OTEYECTBEHHOTO MPOU3BOJICTBA:
- Libre Office (siunien3us Mozilla Public License v2.0.)
- 7-Zip (munen3us GNU Lesser General Public License)
- AIMP (munensust LGPL v.2.1)
- STDU Viewer (freeware for private non-commercial or educational use)
- GIMP (mmunensus GNU General Public License)
- Inkscape (mumensus GNU General Public License).

4.4. IIpodeccnonanbHble 0a3bl JAHHBIX H HH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMBbI

[IpodeccnonanbHble 0a3bl JaHHBIX H UHPOPMAIMOHHBIE CITPABOYHBIC CUCTEMBI HE UCTIONIB3YIOTCS.

4.5. MaTepuajabHO-TeXHHYECKOe o0ecreuyeHne THCIUILINHBI

Jns mpoBeneHWS Y4YeOHBIX 3aHATHHA, TNPEAYCMOTPEHHBIX O00pa3oBaTEIBLHOW IPOTPAMMOH, 3aKpeTUICHBI
ayJIMTOPUU COTJIACHO PACITUCAHUIO YUCOHBIX 3aHSATHUM:
pabodee MECTO IpEIoJaBarelsi, MOCaJ0YHbIe MECTa MO KOJMYECTBY OOYYArOIIMXCS, JOCKa MEJOBas, NMEPCOHATBHBIN
KOMITBIOTEp C JIMIIEH3MPOBAHHBIM MPOTPaMMHBIM OOECIIEYeHHEM OOIIero HasHaYeHHS, MYJIbTUMEIUHHBIA MPOEKTOD,
9KpaH, MHTEPAKTUBHAS TIAHETTh.

PA3JAEJI 5. DOHZI ONEHOYHBIX CPEJICTB

5.1. KoHTpoO/IbHBIE BONPOCHI M 33/IaHUS

. [lonsiTue uncnoBoit MaTpuubl. JledcTBUS Ha MaTpULIAMH.

. Onpenenurenu KBagpaTHbIX MaTpHLL.

. IIpaBuia BEIYUCIIEHUS ONPEAEIIUTENEH.

. CBolicTBa onpenenuTenci.

. OOparHas MarpwuIa.

. Perienue cucrem JIMHEMHBIX ypaBHEHUH 110 ipaBuity Kpamepa.

. Pemienne cucrem MMHEHHBIX ypaBHEHUH METOJOM OOpPaTHON MaTpHLIBL.

. Pemienue cuctem JIMHEWHBIX ypaBHEHUH MeTonoM [aycca.

. Pernenne mMaTpu4HbIX ypaBHEHUI.

. Koopnunars! Bekropa. JInHelHbIe onepalui Hajl BEKTOpaMu.

. YCIll0BHE KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

. CKasipHOE IPOU3BEAECHUE BEKTOPOB.

. BekropHoe npon3BeieHne BEKTOPOB.

. CoOcTBeHHBIE 3HaYECHUS U COOCTBEHHBIE BEKTOPBI MATPHUIIBI.

. Teopema 0 cOOCTBEHHBIX 3HAYCHUSIX CUMMETPUYECKON MAaTPHLIbI U €€ CIIEACTBUE.
. OpToroHanbHbBIE MaTPHUIIBI M UX CBOMCTBA.

. OproronansHOe peoOpazoBaHue.

. KBagparnunas hopma. OcHOBHBIE onpeeneHus. MarpuuHbIid B KBAPAaTUIHON (OPMBI.
. JIuneitHOE TIpeoOpa3zoBaHKe MMEPEMEHHBIX. DKBUBAJICHTHBIC KBAIPATHIHEIE (POPMBL.
. Teopema o mprBeAeHUN KBAAPAaTHIHOH (HOPMBI K KAHOHHUECKOMY BHIY.

. 'eomeTpuueckuii CMbICT TMHEHHBIX HEPABEHCTB.
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22. OCHOBHBIC 3371a9H JIMHCHHOTO POTPaAMMHAPOBAHHUS.
23. CUMIUIEKC-METOI.

5.2. TeMbl NUCbMEHHBIX PadoOT

1. Marpuns! u aeiictBust ¢ HUMH. OnpeaenuTeny KBaIpaTHBIX MaTPHILL.

2. O6parnas Marpuna. Pemenne ciucreM TUHEHHBIX ypaBHEHHH.

3. [IpeobpazoBanus koopauHAT. [lraroHanu3amnus.

4. Kputepunii CubBecTpa.

5. 'eomeTpuyecKuii METO PELICHHUS 3314 JIMHEHHOTO IPOrpaMMHUPOBAHHUS.

5.3. ®oH OLIECHOYHBIX CPEICTB

®DoHI OIEHOYHBIX CPEACTB NHCHHILIMHBI "Anrebpa" paspaboTaH B COOTBETCTBHH C JIOKAIHHBIM
HopMmaruBHEIM akToM PI'BOY BO "JOHAYUI'C".

®DoH/| OLIEHOYHBIX CPEACTB MUCIUILTUHBI "AnreOpa” B MOTHOM 00beME MPEACTABICH B BUAC MPHIIOKEHUS K
nanHomy PIIJI.

5.4. IlepevyeHb BUIOB OLIEHOYHBIX CPEACTB

WnpnBuayainbHOE 3a1aHne, pacueTHast paboTa, BOIPOCHI AJIS TOJTOTOBKU K SK3aMEHY .
[IpomexxyTo4yHast arTecTanys BKIIOYACT CEMECTPOBBIM KOHTPOJIb B IEPHOJ 3aYCTHO-IK3aMEHALMOHHOW CEcCUU —
JK3aMEH.

PA3JIEJI 6. CPEJICTBA AJANITALINM IIPEMOIABAHUS JUCLUTIINHBI K
MOTPEBHOCTSIM JIUL] C OTPAHUYEHHBIMHU BO3MOYKHOCTSIMU 3/JOPOBbSI

B cinyuae HEOOXOAMMOCTH, OOYYalOUMMCS M3 YHCJIa JIMI[ C OFPAaHUYCHHBIMH BO3MOXKHOCTSMHU 370POBbs (IO
3aBJICHUIO OOYYaloIIErocs) MOTYT IMpeaiaraThCsl OIHHM W3 CICAYIONIMX BapUAHTOB BOCHPUATHS WHGOpPMALUU C
YYETOM HX WHAUBUAYAIBHBIX MCUXOPH3HYECKUX OCOOCHHOCTEH:

1) c mprMEeHEHNEM AIEKTPOHHOTO O0YUYCHHUS U TUCTAHIIMOHHBIX TEXHOIOTHH.

2) ¢ IPUMEHEHUEM CHEIMATBHOr0 000pY/0BaHUS (TEXHUKH) M MPOTPAMMHOTO O0ECIICYCHHUS, HMCIONUXCS B
OT'BOY BO "IJOHAYUI'C".

B mponecce oOydeHuss mpu HEOOXOAMMOCTH JUIS JIMII C HApYNICHUSIMH 3PCHUS, CIyXa H OIOpPHO-
JIBUTATEJILHOTO alapara MpeAoCTaBISIOTCS CIeIYIOIIe YCIOBUS:

- JUIsL JTUI] C HapyIIEHUSMHU 3pEHUs: Y4eOHO-METOAMYECKHEe Marephaibl B TEYaTHON (opMe YBETUYECHHBIM
mpudToM; B (opMe DSIEKTPOHHOTO [OKyMeHTa; B (¢opme ayauodaiina (mepeBox y4eOHBIX MaTepualioB B
ayauodopmar); UHIUBUAYaTbHBIE 33JaHU U KOHCYJIbTAIlHH.

- IS JIMI] C HAapyUICHWSMH CIyXa: y4eOHO-METOMUYECKUE MarepHalbl B TmedarHoi ¢opme; B (opme
DIIEKTPOHHOTO JIOKYMEHTA; BHJICOMATEpUabl C CYOTHUTpaMH; HHIMBHIYATbHbIC KOHCYIbTAlMH C MPUBJICYCHUEM
CYpAONEPEBOAYMKA, UHAUBUAYAIBHBIC 3aaHUs] M KOHCYJIbTAL[VH.

- ISl NI C HapyIIEHWSAMH OINOpPHO-ABUTATENbHOIO amnmapara: Y4eOHO-METOAMYECKHE MaTepHaibl B
neyatHold Qopme; B (opMe 3JIEKTPOHHOIO JOKyMEHTa; B (opme aymuodaiina; WHAWBUAYyATbHBIC 3aMaHUS U
KOHCYJIbTaIlH.

PA3JIEJI 7. METOJIMYECKHE YKA3AHMS 1151 OBYUYATOINNXCS 110 YCBOEHUIO
T CIATITAHBI

OcBoeHrE NUCIUILUIMHBI «ANrebpa» NpeaycMarpuBacT KOMILIEKC MEPONpPHUATHHN, HalpaBleHHBIX Ha (opMupoBaHHe
y oOydarommuxcsi 0a30BBIX CHCTEMHBIX TEOPETHUECKHX 3HAHUM, MPAKTUYECKUX YMEHHH W HaBBIKOB, HEOOXOIMMBIX
AT X NPUMEHCHUS Ha IIPAKTUKE.

bazoBeiii Marepuan ocBamBaeMOW IUCIUILIMHBI JAeTCsA B paMKaX JICKIIMOHHBIX 3aHATHH. KOHCIEeKTupoBaHUE IIEKIIHi
PEKOMEHIyeTCS BECTH B CIIEHHATBFHO OTBEACHHOW Ui D3TOTO TETpaiad. B KOHIlE KaKAOH JEKIMH O3BYYHBAETCS
CIMCOK JIOTIONHUTEIBHOW JIMUTEPaTyphl, KOTOPYI HEOOXOAMMO H3Y4YHTh IJisi Oojiee IONHOTO MpEACTaBlIeHHS 00
UCCIIEyEMOM BOIIPOCE.

CeMuHapckie 3aHATHS IO JUCHHIDINHE «AnreOpa» MPOBOMATCS C LENhI0 MPUOOPETEHHS MPAKTUYECKUX HAaBBIKOB.
HJ'ISI PEUICHUA MMPAKTHYUCCKUX 3a/1ad U ITPUMEPOB TAKKE PEKOMCHAYCTCA BECTU CIICHUAIIBHYIO TETPAlb.

Ienpro caMOCTOSATENBHOM PabOTHI SIBIISICTCS TMOBTOPEHUE, 3aKPEIUICHUE W PACIIMPCHHUE TPOMIECHHOTO Ha ayJIUTOPHBIX
3aHATUSAX Marepuana. Jlisg 3akperieHwsT HaBBIKOB, IIONYYEHHBIX HAa CEMHHAPCKUX 3aHATHAX, HE00XOIUMO
00513aTeNTFHO BHIIIOIHATH JIOMAITHEE 3a/IaHHe.

OcBoeHHE AUCIUIUIMHBI 00YYarOIIUMHECS eTIecO00pa3HO MPOBOIUTH B CIEAYIOMIEM IOPSIKE:

1) monyuyenne 6a30BBIX 3HAHUI 110 KOHKPETHOM TeMe JUCIUIUIMHBI B paMKax 3aHATHH JISKIIMOHHOTO THIIA,

2) paboTa c OCHOBHOH W JOMOJHUTEIHHON JTUTEPATYPOH 110 TEME TIPH MTOATOTOBKE K CEMHHAPCKAM 3aHATHSIM;

3) 3aKkpeTuIeHre MOTYICHHBIX 3HAHUHA B paMKaxX MPOBEACHISI CEMIHAPCKOTO 3aHITHUS;

4) BBINIOJIHEHUE 3aJIAHUN CAMOCTOSTEIILHOW PabOTHI IO COOTBETCTBYIONICH TEME;

5) momydeHWe [OMONHUTENHHBIX KOHCYNBTAIlMA Yy TPENnojaBaTeNisi 10 COOTBETCTBYIOIIEH TeMe B JHH M Yachl
KOHCYJIbTALIUH;

6) cepbe3Has M METOJUYECKHM TIPAMOTHO OpraHW30BaHHAas padoTa IO TOATOTOBKE K CEMUHAPCKUM 3aHSATHSM,




HaIMCaHWIO MICEMEHHBIX Pad0T 3HAYUTENFHO OOJIETYUT IMMOATOTOBKY K TEKYIIIEMY KOHTPOJTIO.
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YYPEXJIEHME BBICHIEI'O OBPA30OBAHUA
«IOHEIIKASI AKAJTEMUSI YIIPABJIEHUSI U TOCYJAPCTBEHHOM CJIYKEBI»

DakyabTeT MEHEIKMEeHTa
Kadenpa Briciieit MaTeMaTUKH

®OH/I OHEHOYHLIX CPEJICTB

110 JUCIUILIAHE (MOIYJIIO)
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Hanpagnenue noaroToBku 38.03.01 DxoHOoMHKA
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KBanmudukanus OakamnaBp
dopma oOydeHuUs OYHO-3a04Hast
JloHenk
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@oH/I OIIEHOYHBIX CPEACTB IO TUCHMIUIMHE (MOAYJI0) «AnreOpa» ans
oOyuatomuxcs 1 kypca 06pazoBaTenbHON IpOrpaMMbl OakagaBpraTa HalpaBJIeHUs
noarotoBku 38.03.01 Dxonomuka (podrits « DUHAHCH U KPEUTY») OYHO-3209HOM
dbopmbl 00yICHHUS.

ABTOp(BI),
pa3pabOTUuK(H): JIOIICHT, KaH. (pus.-mat. Hayk, B.C. Byasika
JOJKHOCTD, YUCHAsI CTENEHb, YICHOE 3BaHNEe, MHUIIMAIIBI U
bamunms
®OC paccMOTpEH Ha 3acelaHuu
kadenps svlculeli MamemMamuxu
[TpoTokoi 3acenanusi KaQeapsl OT 08.04.2025 . Ne 8
naTa
3aBenyronuii kadeapoit E.H. Ilarazosa

(moamuck) (vHUIMATBI, (haMUITHS)
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PA3JEJI 1.
HACHOPT ®OHAA OHEHOYHBLIX CPE/ICTB
10 JUCUHMILVINHE (MOAYJII0) «AJredpa»

1.1. OcHoBHBIE CBeIeHUS O JUCUHHUILIMHE (MOTYJIe)

Tabmumna 1

XapakTepucTrKa AUCIUILIUHBI (MOTYJIs)
OO6pazoBaTtenbHas MporpaMma bakanaBpuat
Hamnpapnenue moaroToBku 38.03.01 DxoHOMHKA
ITpoduib DHUHAHCHI U KPEJUT
KonnyecTBo pa3nenoB qUCIUTUIMHBL 4
Hacts 0bpasoBaTeNbHOM Oo6s3atenpHas yacth (b1.0.01)
IPOTrpaMMBbl

@OpMBI TEKYIIETO KOHTPOJIS

HHI[I/IBI/II[yaJIBHOG 3aIaHUC, PaCUCTHAA

pabota

lloxkazamenu Ouyno-3a04Has hopma oOydeHHUs
KonmudyecTBO  3a4eTHBIX  CIMHMII 4
(KpeauToB)
Cemectp 1
Oowaa mpyooemkocmsy (axadem. 144
uacoe)
Ayoumopnasn KOHMAaKmHas 38
paboma:
JIeKIIMOHHBIE 3aHITUS 18
[IpakTHyeckne 3aHsTUS —
CemuHapcKue 3aHITUs 18
KoHncynbTanuu 2
CamocrosiTesibHas paboTa 79
Kontpoab 27
Dopma NPOMEINCYMOYHOU SK3AMEH

ammecmayuu




4

1.2. IlepeyeHb KOMIETEHIUH € yKa3aHueM 3TanoB (GopMUPOBaHHMS B
npoiecce 0CBOEHHs 00pa30BaTeIbHONH MPOrPaMMBbl.

[IepeyeHb KOMIIETEHINI U UX 3JIEMEHTOB

Tabmura 2

Komnerenmms

Nuaukarop
KOMIIETCHIINH U €r0
dbopmMyIMpoBKa

DIeMEHTBI
WHIUKaTOpa
KOMIIETEHIIMU

Hunexc
JJIEMEHTA

[IKo OC II

[1Ko OC II-2.1:
O¢ddexTuBHO
IpPUMEHSET
anredpandecKue
METO/IbI JUIsl pEIICHUs
PUKJIAAHBIX 33724

3name:

1. TeopeTuyeckue
OCHOBBI JIT€OPBHI;

[IKo OCII -
2.13-1

2. OCHOBHBIE
MOIXO/IbI K aHATIU3Y U
PEIICHUIO 3a/1a4
anreOpsl,

[IKo OCII -
2.13-2

3. byHaameHTanbHbIC
OCHOBBI are0phl;
OCHOBHBIE€ METO/IbI
MOJICJIUPOBAHMUS,
HEO0OXOUMBIE IS
perIeHus
po¢heCCUOHAIIBHBIX
3ajad.

[IKo OCII -
2.13-3

Ymemos:

1. KOppeKTHO
MOCTaBUTH
anredpanyecKyro
3ajauy;

[IKo OCII -
21V-1

2. UCII0JIb30BAaTh
0a30BbIE
anredpandecKue
METO/IBI TIPH
pEIICHUH
DKOHOMHYECKHX
3ajad4;

[IKo OCII -
21V-2

3. IPUMEHATH
METO/IBI
TEOPETUIECKOTO U
AKCIIEPUMEHTAIBLHOTO
WCCIICTOBAHMS JIJIS
pelIeHus
poheCCHOHATBHBIX
3aj1ad.

[IKo OCII -
2.1V-3

Braoemo:




Komrerenims

Nnuaukarop
KOMIICTCHIIHH U €r0
dbopmyIMpoBKa

DIIEeMEHTBI
WHIUKATOpa
KOMIIETEHIIAN

Hunexc
SJIeMEHTa

1. MmeTogamu
pereHus
anreOpanyecKux
3azay,

[IKo OCII -
2.1B-1

2. HaBBIKAMH
MIPUMEHEHUS
COBPEMECHHOTO
MaTEMATUIECKOTO
WHCTPYMEHTAPUS IS
pereHus
DKOHOMHUYECKHUX
3ajad4;

[IKo OCII -
2.1 B-2

3. HaBBIKAMH
TEOPETHYECKOTO H
AKCIIEPUMEHTAILHOTO
HCCJIEIOBAHUS
00BEKTOB
npodecCUOHAILHON
JIEITEIBHOCTH.

[1Ko OC 1II -
2.1 B-3




Ta0Omuma 3

Oransl HOpMHUPOBAHHS KOMIIETEHIIUI B MPOIIECCE OCBOCHUSI OCHOBHOIM
00pazoBaTeabHOI MPOrpaMMBbl

KonTtponupyemsie
HaumenoBanue
No pazzeibl (TEMBbI) Howmep Koa unaukaropa
OIIEHOYHOT'O
/11 ITUCIUILIVHBI ceMmecTpa KOMIIETEHIIUH
cpeacTna
(MonyJist)
Tema 1.1. MaTpuupl u

(0] =Z. -

1 HUMH. 1 Ko OCTII 2.1 V-1 NuauBuayansHOE
Tema 1.2. Ko OC II -2.1 V-2 3a7aHue
Omnpezenureny u ux ITKo OC I -2.1 B-1
CBOMCTBA

IIKo OCI1I-2.1 3-1
Tema 1.3. Pemenue Ko OC II -2.1 3-2
N : NnnuBunyaibHOE

2. CHUCTEM JIMHCHUHBIX 1 I[IKo OC1II -2.1 V-1 o Ay

ypaBHCHI/Iﬁ HKO OC 1I ‘21 y‘2 3aHaHHe
I[IKo OC1I-2.1 B-1

Pasmen 1. Cucremsl IIKo OCII'-2.13-1

JINHENHBIX 1Ko OC IT -2.1 3-2 Pacuernas

3. N 1 [IKo OC 11 -2.1 V-1
ypaBHEHHUI. Ko OC 11 -2.1 V-2 pabota
Omnpenenurenu ITKo OC 11 -2.1 B-1

Ko OC 11 2.1 3-1 | PymmBrvansHoe
Paznen 2. BexktopHas ITIKo OC II -2.1 3-2 A sa ;Zm

4. | anrebpa u TUHEHHBIC 1 Ko OC I1-2.1 V-1 PaCI‘[IGTHaH

Hp606p330BaHI/IH HKO OC 1I '21 y'2
TTKo OC 11 -2.1 B-1 pabora
IIKo OC1II-2.1 3-1
1Ko OCII -2.1 3-2

5 Pa3nen 3. EBKiInaoBEI 1 Ko OC I 2.1 V-1 NuauBunyansHOE

MIPOCTPAHCTBA Ko OC 11 -2.1 V-2 3aJaHue
[IKo OC1II-2.1 B-1
1Ko OC1II -2.1 3-1
1Ko OC1II -2.1 3-2
Pasnen 4. g}lfo 88 IIII 2211 337? NunuBuayanbpHOE
0 =Z. -

6 [Ipumenenue o 1 Ko OC 11 -2.1 V-2 3a7laHue
DJIEMEHTOB JIMHEUHOU Ko OCII 2.1 V-3 Pacuernas
anreOpbl B 9KOHOMHUKE Ko OC II -2.1 B-1 pabota

[IKo OCII -2.1 B-2
ITKo OC I -2.1 B-3
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. PA3JIEJI 2.
TEKYIIUMU KOHTPOJIb ITO AUCHUIIJIMHE (MOYJIIO)
«Aaredpa»

TeKymmi KOHTPOJIb 3HAHUN UCITOIB3YETCS ISl ONEPATUBHOTO U PETYJIAPHOTO
yHpaBieHUsT y4eOHOU AESITeTbHOCTHIO (B TOM YHCIIE CAMOCTOATEIBHOU paboToil)
00yJaroIIXcsl.

B ycnoBusix OaniabHO-pEHTHHTOBOM CHUCTEMBI KOHTPOJS PE3yJIbTaThl
TEKYILEro OIEHUBAHMS OOYYarOMIeroCs HCIONB3YIOTCS KaK II0Ka3aTellb €ro
TEKYIIEro peutuHra. TeKylmuid KOHTPOJIb YCHEBAEMOCTH OCYILIECTBISETCS B
TEYEHUE CEMEeCTpa, B XO0Ji€ MOBCEIHEBHOM YyueOHOU paboThl 1O WHIUBUYATbHON
WHULIMATUBE TpenojaBarens. JlaHHbII BUA  KOHTPOJS  CTUMYJIUPYET ¥y
oOy4Jaromierocsi CTpeMJeHUE K CHUCTEMAaTUYECKOW CaMOCTOATEIbHON paboTe 1o
W3YUYCHUIO JTUCHUTUIUHBI (MOIYJIS).

Tabnuna 2.1.
Pacnpenenenue 0anaoB o BUgaM y4eOHOM eSITEIbHOCTH
(OampHO-pEeUTUHIOBAs CHCTEMA)

Haumenosanune Bun 3amanusa
Pasznena/Temsl
n3 K3P

P.1.T.1.1 9

P.1.T.1.2 15

P.1.T.1.3 14

P2.T.2.1

P2T.2.2 12 15

P.3.T.3.1

P3T.32 15

P4T4.1

PATA2 10 10
Hroro: 1006 60 40

K3P — xonTpons 3Hanuit no Pazaeny (pacuetHas pabora);
N3 — napuBHUayanbHOE 3a1aHUE
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2.1 PexoMeHIanMu IO OLEHUBAHMIO Pe3yJbTATOB HMHANBUAYAJBHBIX
3aJaHuil 00y4YaroIIuXCcs

Kpumepuu oyenusanus. YpOBEHb BBIIOJHEHUS TEKYIUIUX WHIMBUAYAJIbHBIX
3aJaHuil  olleHMBaeTcss B Oammax. MakcumanbHOE KOJMYEeCTBO OayuioB IO
VWHIUBUIYAJIbHBIM 33JIaHUSIM ONpPENENseTCs MPEernoAaBaTesiM U MPEJICTABICHO B
tabnure 2.1.

NHauBHyanbHbIE 3a1aHHUS TIPEICTABIECHBI B BUJE OLIEHOYHBIX CPEICTB U B
HOJIHOM 00BEME MPEICTABICHBI B 0aHKE MHIMBUYAJIbHBIX 3a/1aHU B AJIEKTPOHHOM
Buje. B (oHzae OLEHOUHBIX CpEeNCTB NMpEACTaBICHbl TUIIOBbIE WHIUBUIYaJbHBIC
3aJjaHus, pa3paboTaHHbIE AJI1 U3YUEHUS JUCLUIUIMHBI (MOAYIIs) «Asredpay.

Hnoueudyanwvnoe 3adanue Nel
(Oemoncmpayuonuwlii eapuanm,)
Pabota cocTouT M3 ABYX 3a/laHUi U BKJItOYaeT B ce0s 3ananus mo temam 1.1
u 1.2. IlepBoe 3amanue oneHuBaeTcs B 5 6auioB, a BTOpoe — B 4.

1 1 10
3aoanue 1. J1n1g 3a1aHHBIX MaTpuIl A :( 1 2) u B= (2 3].

1) Haiitu matpuy C = A> — (A+B)(2A-B).
2) Pemuts MatpuuHoe ypaBHenue AXB = E, rne E — enuandnHas matpua.
3aoanue 2. BIYuCIATh ONIPEeACTUTENh 4-T0 MOPSIAKA:

31 -3 1
10 0 3
50 0 -2
6 7 1 3

Hnousuodyanvnoe 3aoanue Ne2
(Oemoncmpayuonuwlii eapuanm,)
PaboTa cocTouT M3 IBYX 3aJlaHWi W BKITIOYAET B ceOs 3amaHus 1mo tTeme 1.3.
3amanug 1 u 2 oneHuBaroTced o 3 6ajuna, 3agadud 3 u 4 — o 4.
3aoanue 1. Pemuth cucTeMy JTMHEHHBIX ypaBHEHUN MeTo10M Kpamepa:

3X, +2X, —4X, = 8,
2%, +4X, — 5%, =11,
4x, —3X, + 2%, = 1.
3adanue 2. PeminTh CUCTEMY JIMHENHBIX YPABHEHUN MAaTPUYHBIM METOOM:
3X, +2X, —4X;, = 8,
2%, +4X, — 5%, =11,
4x, —3X, + 2%, = 1.

3aodanue 3. Pemuth cucTEMY JIMHEWHBIX ypaBHEHUN MeToaoM ["aycca:



-

X, + X, + 2% + 95X, = 2,

X, + X + 2X, = =2

2%, + 4x, + 11x, + 11x, = -11

X, - 2X, — 3% - 10x, = 7.

3aoanue 4. [TpoBepuTh pa3peImMOCTh CUCTEMbI U HAUTH €€:
2X, — X = 3% + X = 1
X, + 2% + 4x; - X, = 2,

4x, + 3x, + 5% - x, = 5.

Hnouesudyanwvnoe 3adoanue Ne3
(Oemoncmpayuonuwlii eapuanm,)
Pabora cocTouT U3 IBYX 3a/laHUi U BKJIIOYAET B ceOsl 3a/1aHUs 10 pa3eny 2.
Bce 3aganus oneHuBaroTes no 4 6ana.

3adanue 1. [ns 3a1aHHEIX BEKTOPoB a = (—1, 2) u b = (2, 4) mHaiiTu:

1) BekTop C =3a — 2b u ero JUTUHY;

2) KOCHHYC yTja MEXJy BEKTOpamMu a u b;

3) [IOLIa/Ib TPEYTONBHIKA, IOCTPOCHHOrO Ha BEKTOpax a 1 b .

3aoanue 2. Jins 3amauHbIX BekTOpoB a = (3, 2,1) u b = (2, — 2, 1) HaiiTu:

1) enuHUYHBINA BEKTOp C , MEPIEHAUKYISPHBIA BEKTOpaM d H b;

2) IUIOLIAb IAPAILIENOrPaMMa, IIOCTPOCHHOTO Ha BEKTOpax a 1 b .
3aoanue 3. 3amanst Tpu Bektopa & =(-1,1,2), d,=(0,3,-1), & =(3,1,0).
1) Jloka3ats, uto BeKTOpHI 4,, &,, d, 06pasyroT Gasuc B mpoctpancTee R®.

2) Haiitu koopauHaTh BekTopa b = (9, —1, —6).

Hnoueuoyanwvnoe 3adanue Nod
(Oemoncmpayuonuwlii eapuanm,)

Pabora cocTouT U3 IBYX 3aJlaHUM U BKJIIOYAET B ce0s 3a/laHus 10 pa3eny 3.
3amanue 1 onenuBaeTcs B 5 6ayioB, a 3aganue 2 — B 10 Oayuios.

3aoanue 1. UVcnonp3yss Tpolecc OpPTOTOHANM3AlUU, [OCTPOUTH
OPTOTOHAJIBHBIM 0a3uC MOANpOCTpaHCTBA L = (a, aj, i), rIe a =(-1,-2,12),
a,=(1,0,-2,-1), a, =(2,1,0,0).

3aoanue 2. Jlyis xBagpatuaHOi HOpMBbI

2X2 — 2X5 + 2X5 — 22X X, — 6X,X; — 2X,X,
BBITIOJTHUTE CJICYIOIINC 3a/IaHUS
1. mpuBeaUTE KBaIpaTUIHYIO GOpMY K KAHOHHUECKOMY BUTY;
2. IS MaTpHUIlbl KBaJpaTHUYHOH (OPMBI HaWAWTE COOCTBEHHBIC 3HAUYCHUS U
COOTBETCTBYIOIINE UM COOCTBEHHBIC BEKTOPA.

Hnoueuoyanvnoe 3aoanue Ne5
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(Oemoncmpayuonuwlii eapuanm,)
Pabota cocTouT 13 IBYX 3a/laHui U BKIIIOYAET B ce0s 3a7aHusI 10 pa3zaeny 4.
O06a 3aanus OLIEHWBAIOTCA 0 5 OAJIOB.
3adanue 1. PanloH KOpMIJIEHHS CTaJa KPYIHOIO POraTroro CKOTa COAECPKUT
nutatenbHble BemectBa A, B u C. B CyTku OgHO XKMBOTHOE JOJDKHO CHEAATH
NUTATENbHBIX BEIIECTB PA3HOrO BHUJAA HE MEHEE OIPEIEICHHOIO KOJIWYECTBA.
OpxHako B YUCTOM BHJI€ YKa3aHHbBIE BEIIECTBA HE MPOU3BOAATCA. OHU COAEPKATCS B
koHeHTpaTtax Ki; u K,. KonaumuecTBO mNUTATENbHBIX BEIIECTB B KUJIOIPaMMe
KOHIIEHTpaTa, CTOMMOCTb KHWJIOTpaMMma KaXXJIOro KOHIEHTpaTa U HOPMBI
NOTPEOIEHUS KaX/10T0 MUTATEIBHOTO BELECTBA PUBECHBI B TAOIHIIE:

KoandecTBo nmaTaTeIbHbIX
Hopmebl notpebnenust
BEILIECTB
[IuTarenpHble BemecTBa MATATEIBLHBIX
B 1 KT KOpMa, I/KT BeLICCTE. I

A 2 9 34

B 3 2 16

C 1 2 12
CroumocTh 1 kT KOpMa

pMa, 10 12
pyO/Kr

[Toctpouts MOAENP MUHUMM3AIMU 3aTPAT HA MOKYIIKY KOHIICHTPATOB IS
PalMOHATIBHOTO KOPMJIEHHS KUBOTHBIX C PACUYETOM Ha OJHO KMBOTHOE W PELIUTH
MTOJIYYEHHYIO 33/1a4y CUMILIEKC-METOIOM METOIAOM.

3adanue 2. ]I npor3BOACTBA TPEX BUJIOB MPOAYKIWU UCHOIB3YIOTCS TPU
BHUJA ChIpba. HOpMBI 3aTpar Kakaoro M3 BUIOB ChIPbS HA €AUHHUILY NPOAYKLIHU
JTAHHOTO BH/IA, 3aT1aChl CHIPhHS, & TAKXKE MPUOBLIH C €IMHUIIBI POTYKIIUHU TPUBECHBI
B Tabnuiax BapuantoB. ONpenenuTh MIaH BBIMYCKa MPOAYKIMH ISl TOTYUYEHUS
MaKCUMaJIbHOW MPUOBUIM W PEIIMTh TMOJYYCHHYIO 3a7a4y CHUMILIEKC-METOI0M
METOJIOM.

[Iponykius A B C 3anacel
CoIpbe i CBIpbS, E1I.
I 3 2 - 18
1 - 1 1 4
1 1 2 - 10
[TpuGbLIB, JICH. eI. 2 5 1
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2.2 PexoMeHJalUM TI0 OLCHUBAHMIO Pe3yJabTATOB PpacyeTHbIX padoT
(KOHTPOJIb 3HAHUIA 110 pa3aes1y) 00y4aromuXCcs

Kpumepuu oyenusanus. YpOBEHb BBIIOJHEHUS TEKYIUX PACYETHBIX padOT
olieHMBaeTcs B Oamtax. MakcuManbHOE KOJTMYECTBO OANIJIOB 32 pacyeTHbIE PabOThI
OTIpE/IETISIeTCS MPENnoIaBaTessiM | MpeAcTaBiIeHo B Tadbmure 2.1.

PacueTnbie paboOThI pECTABICHBI B BUE OIICHOYHBIX CPEJICTB U B MOJHOM
o0beMe TMpeICcTaBIeHbl B 0aHKE pacyeTHBIX pabOT B AJIEKTPOHHOM BHUaE. B Gonme
OLICHOYHBIX CPEACTB IPEJACTaBJICHbl TUIIOBBIE pacyeTHbIE, pa3pabOTaHHBIC IS
W3YUYCHHUS TUCIUILIUHBI (MOIYJIs) «Anredpay.

Pacuemnan paooma Nel (pazoen 1)
(Oemoncmpayuonuwlii éapuanm,)

Pacuernas pabora (PP) cocrout u3 Tpéx yacteit u BKitodaeT B ce0s 9 3aganuit
1o temam paszena 1 «Cucremsl TMHEHHBIX ypaBHEHUI. OnpeaennuTenny.

Yacte 1 comepKuT nBa 3a7aHusi 0a30BOT0 YPOBHS (3a1aHus TUIIA A).

Yacte 2 comepXuT ueTbipe Oojiee CIOXKHBIX 3aaHusi 0a30BOTO YpPOBHS
(3amanus Tuna B). 3aganust 3TUX 4yacTel CYMTAIOTCS BHIMOJTHEHHBIMU, €CITU CTYJICHT
BbIOpaJl €IMHCTBEHHO MPABWIbHBIM OTBET U3 MATH MPEITI0KEHHBIX.

YacTp 3 cOCTOUT U3 TpeX 3aJaHuil, TPeOYIOMMX MOJHOTO pelieHus (3a1aHus
tuna C). Ilpy uX BBINOJHEHUH HEOOXOAMMO 3aMUCATh TOJHOE OOOCHOBAHHOE
pEIlIEHNE U OTBET.

3aoanusn
Al. PemieHreM Kakoi U3 MPUBEICHHBIX cucTeM sBisieTcst Hadop (1, 0, —2) ?

2%, — X, + 2Xg =2, 3%, + 2X, — X3 =5, X; — Xy +2Xg3 =3,
a 0) B

3X, + X3 =1, X — X, + X3 =1, 3X, + X3 =—2;

X — X, + 2Xg ==3; 2X, + 2X3 =—2.

0 - 2 -2
A2.Yemy paBao A - 2B, eciin Az( anBz( j?

2
4 -5) (4 -8 (-4 3 4 3) 4 5
Vo —2) D2 2f Pla2-2f "2 2) ?lo 2)

5 1 2 -1
B1. Yemy paBHo A-B, eciu A= 10 uB= ?
11 2
a) ;
2 -1

o (10 -1, 9 2| 10 -2) 9 -2
" o) Pl o) Pl2 1) Pl 1)

3 -7
B2. Yemy paBHa oOpaTHast MaTpulla K MaTpHUIIE ] ?




2) [ 2 —7} 6) (—3 7} ) 2 7} N (—2 —7]; 2 (2 1}
-1 3 1 -2 1 3 -1 -3 7 3
012020
B3. Yemy paBen panr matpunel ([0 4 5 0|?
0 780
a) 0; 0) 1; B) 2; r) 3, n) 4.

B4. Kakas u3 IMPUBCACHHBIX CUCTCM ABJIAICTCA HECOBMECTHOM?

X+ X,+ Xg=3,
105x; +201x, =0, X, + 2%, =1,
a 0) 12X +2X, +2X;=6, B
101x, +110x, =0; 4x, +8x, =4,
95X, + 95X, +5X5 =15;
3%, +5X, + X3 =0, 3%, +3X, +3%; =3,
r) 9% +7X, +9%; =0, 1) 5% —3X, +7%3 =1,
2%, +4X, +6X; =0; 4x, +4X, +4X; =5.

Cl1. Pemmth C2. Bpuucauts C3. Pemmth
CUCTCMY MCTOAOM OIIPCACINTCIIb: CUCTCMY MaTpHUYIHBIM
Kpamepa: METOJIOM:

2%, + 2%, + X3 =5, 2 0 5 — X —2X, + Xg=-1,

3%, — X, =9, 6 4 3 3% — X, + Xy =—4,

2% +3X, — X3 = 7. 52 0 -2 2%, +2Xg = —2.
2 1 -3 1

Kpumepuu oyenueanusn 3aoanuii PP-1

[IpaBunpHBIN 0TBET Kaxkaoro u3 3aganuii Al-A2 u Bl - B4 ouenuBaetcs 1o
1 6amny. IoaHoe npaBuibHOE pemienue 3ananust C1-C3 onenuBaercs no 3 Oaina.
MakcuManbHbIi 0asut 3a BBITIOJTHEHHE Beeil paboThl — 15 6aiuios.

3aganus tina A v B cuMTarOTCA NPaBWIbHO BBIIOJHEHHBIM, €CJIH CTYICHT
BBIOpaJl €IMHCTBEHHO MPaBWIbHBIM OTBET U3 MATH MPEoKeHHBIX. KonndecTBo
MOJYyYEHHBIX OayuioB 3a 3amaHus Tuna C 3aBUCUT OT TMOJHOTHI PEIICHUS U
MPaBWIBHOCTH OTBeTa. [IpaBUNIbHBIA OTBET MPU OTCYTCTBUM TEKCTAa PEUICHUS
orieHuBaeTcs B 0 OasioB.

O6miee KoMuecTBO HAOpPaHHBIX OAITOB 32 paboTy PP-1 mo3BossieT O1leHUThH
YCHENTHOCTh €€ BBIMOJTHEHUS U YPOBEHb YCBOCHHSI YUeOHOTO MaTepuaiia pasnaena |
«Cuctembl TMHEUHBIX ypaBHEHUN. OTIpeIeIUuTeNIn.
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Pacuemnan paooma Ne2 (pazoen 2)
(Oemoncmpayuonuslil 6apuanm,)

Pacuernas pabora (PP) cocrout u3 Tpéx uacteit u BKitouaeT B ce0s 9 3aganuit
o TeMam pazzena 2 «BekropHas anredpa U TMHEHHBIEC TPEOOPa30BAHUY.

Yacte 1 comepkut nBa 3aaHusi 0a30BOr0 ypOBHS (3a1aHus TUIIA A).

Yacte 2 comepkXuT 4YeTbipe 0o0Jiee CIHOXKHBIX 3aJaHus 0a30BOTO YpPOBHS
(3amanus Tuna B). 3aganust 3TUX yacTel CUMTAIOTCS BHINOJTHEHHBIMU, €CITU CTYJICHT
BBIOpAJl € IMHCTBEHHO MPABUIIbHBIN OTBET U3 MATH NPEJI0KEHHBIX.

Yactb 3 cocTOUT U3 Tpex 3ajaHuil, TpeOYIOUUX MOJHOTO pelieHus (3a1aHus
tunia C). Ilpy uX BBHINOJHEHUHM HEOOXOAMMO 3alUCaTh TOJHOE OOOCHOBAHHOE

pellIeHUe U OTBET.
3aoanus

—

Al. Yemy paBHBl KOOpAMHATHI BekTopa C=3d-Db, ecmm d=(1, 2, -1),
b=(1,1 2)?
a) (0,3, 3); 0) (2,5-5); B) (0,3,-9); 1) (2,505); n (2,5 -1).

—

A2. Yemy paBHO ckajspHoe mpomsBemenue a-b, ecom d=(-1,0,3),
b=(21-1)°?
a) (-2,0,3); 6) -5; g) 2415; 1) 25; 0 (L12),
B1. KakoBbl KOOpAMHATBHI BEKTOpa m, ecii M — Touka mepecedyeHus

nuaronaneit mapauteaorpamma OABC , mocTpoeHHOTO Ha BEKTOpax OA= (1,,0) u

OoC = (0,-3,1),a O — Havano kKoopauHAT?

a)(1L,L4,-1); 0)(-1,-4,1); B) (%, -1, lj r) (1, 2, —1) n)(—%, -2, %j

2 2’72
B2. Yemy pasro (d—b)2, ecmn [d|=2+/2, |b|=4, &b =135"?
a) 40; 6) 8(3—~2); B) 8; r) 883++/2); m) 4(6-+/2).

B3. IIpu kakoM 3HaueHuH A BekTopsl a=Ai +2] -k, b= +4] + 2k

B3aMMHO MEPIIECHIUKYIISIPHBI?
a) 2; 0) —4; B) 1; r) 4; n) 8.
B4. Kakasi 13 nmpuBeIEHHBIX TPOEK BEKTOPOB &, b, ¢ oOpaszyet 0a3uc B

TPEXMEPHOM ITPOCTPAHCTBE?

a) da=(111, b=(0,00), ¢=(273);
6) a=(123), b=(4,56), ¢=(7,89);
B) a=(1,0,0), b=(0,0,2), ¢=(0,0,5);
r) d=(,0,0), b=@20), ¢=(23);
1) a=(111), b=(123), €=(234).

C1. Haiitu oOBeM TpeyrosibHOW THUpamMUAbl C BEpPIIMHAMU B TOYKaX

A(2,2,2), B(4,3,3), C(4,5,4) u D5,5,6).
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C2. Haiitu yroa Mexay IMaroHaJIsIMHU MapajijiesiorpaMMa, MOCTPOSHHOTO Ha
BexTopax 4=(2,1,0) u b =(0,-2,1).

C3. Tokasath, uto Bektopel a=(1,—-2,2), b=(2,3,-1) u c=(-11 3)
00pa3yroT 06a3uC B TPEXMEPHOM IPOCTPAHCTBE W Pa3okuTh BekTop P = (1, — 8, 2)

0 ATOMY 0asucy.
Kpumepuu oyenueanusn 3aoanuii PP-2

[TpaBwibHBIN OoTBeT Kaxkaoro w3 3amanuii Al-A2 u Bl - B4 pa6otsr PP-2
orneHuBaetTcss mo 1 Oamry. IlomHoe mnpaBuiabHOe pemenue 3amanus C1-C3
orieHUBaeTcs 1o 3 6ayuta. MakcuMaabHBIN 0asuT 3a BRIMOJHEHHE Beel paboThl — 15
OaILIOB.

3amanus tTama A 1 B cumTaroTcs MpaBUIBLHO BBHITIOJHEHHBIM, €CIIA CTYACHT
BBIOpAJT €IMHCTBEHHO MPABWJIBHBIN OTBET W3 ISITH NMpeIoKeHHBIX. KommdaecTBo
MOJIYYCHHBIX OayutoB 3a 3amaHusi Tuna C 3aBUCUT OT TOJHOTHI PEHICHUS WU
MPaBUIBLHOCTH OTBeTa. [IpaBUIIBHBIA OTBET TPH OTCYTCTBHUU TEKCTA PEIICHUS
orieHuBaeTcs B 0 OasioB.

OOGmiee koMuecTBO HAOpaHHBIX 0alIoB 3a padboty PP-2 mo3BosiseT olleHUTh
YCHENIHOCTh €€ BBIMOJIHEHUS! U YPOBEHb YCBOCHHUS YUYEOHOr0 MaTepHuaia pasjaena 2
«BekropHas anredpa u TUHEHHBIE MPE0OPa30BaAHU.

Pacuemnan paboma Ne3 (pazoen 3)
(Oemoncmpayuonuwlii 6apuanm,)

Pacuetnas pabora (PP) cocrouT u3 ogHOrO 3amaHusi mo tTemaMm pasnena 4
«IIpruMeHeHre JIEMEHTOB JIMHEMHOM alireOpbl B 3KOHOMHKEY , TPEOYIOIIUX MTOJIHOTO
pemenusi. [Ipu ero BbIMOJHEHHH HEOOXOAMMO 3aMUCaTh MOJHOE OOOCHOBAHHOE
pEIlIEeHNE U OTBET.

3aoanusn

1. ’Kene3HoaopokHOE JIETIO IIaHUPYET CHOPMHUPOBATH COCTAB U3 TPY30BbIX
30-TonnbIX U 40-TOHHBIX BaroHOB, MPUYEM COCTaB MO€3/a HE JIOJDKEH MPEBBINIAThH
40 BaronoB. IIpenBapurenbHO HEOOXOAUMO BAaroHbI OTPEMOHTHUPOBATH. PeMOHT
MeHbIero Barona ooxonutca 3000 py6useit, a 6onbmero — 5000 py6uneii. emno
BbAenunu 150 teicsay pyOueit Ha peMoHT BaroHoB. HeoOxoaumo:

1) CocTaBUTh 3KOHOMHUKO-MATEMAaTHUYECKYI0 MOJENb OMNPENEICHUsI COCTaBa
Moe3/1a C LIEeJIbI0 MaKCUMH3AIUU €r0 CyMMapHOU Ipy30IepeBO3UMOCTH.

2) Peminth nosy4yeHHYI0 MOJIENb CUMILIIEKC-METOOM.

Kpumepuu ouenusanusn 3aoanuit PP-3

KonuuecTBo moJIydeHHBIX Oa/lIOB 3aBUCUT OT TIOJHOTHI pEHIEHUS |
NPaBWIBHOCTH OTBeTa. [IpaBUIIbHBIA OTBET MPU OTCYTCTBUHM TEKCTAa PELICHUS
oneanBaetcs B 0 OayoB. [lomHoe mpaBUiIbHOE pEIICHHE 3aJa4d OICHUBACTCS B
10 GamnoB

O6miee KoMuecTBO HAOPaHHBIX OAIITOB 3a paboTy PP-3 mo3BossieT OlleHUTH
YCHENTHOCTh €€ BBIMOJTHEHUS U YPOBEHb YCBOCHHUS YUEOHOTO MaTepuana pasiena 4
«IIpuMeHeHne 2IEMEHTOB JTMHEHHON anreOphl B 9KOHOMUKE.
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BOITPOCHI K DK3AMEHY IO PA3JAEJAM (TEMAM) JUCIHUATIJIVHBI
(MOJLY.JIST)

. [lonaTHE YKCNnOBOM MaTpULbl. [[elCcTBUSA Hal MaTPULIAMM.

. Onpenenureny KBapaTHBIX MaTpPUL.

. IIpaBuia BEIYHCIICHUS ONIPEIEITUTENCH.

. CBOIiCTBa omnpeneuTeneH.

. O6parHas maTpuiia.

. Pemenne cucreM NMHEMHBIX YpaBHEHMI 110 ipaBuity Kpamepa.

. Pemmenne cuctem nMuHEHHBIX ypaBHEHHI METOI0M O0OpaTHOM MaTPHIIBI.
. Pemmenue cucreM nmmHEWHBIX ypaBHEHHM MeTonoM ["aycca.

O 00 3 O kWD

. PelieHne MaTpu4HbBIX ypaBHEHUU.

11. Koopaunatsl BekTOpa. JIMHEWHbIE onepalny HaJl BEKTOpaMHu.

11. YcnoBue KOIMHEAPHOCTH ABYX BEKTOPOB.

12. CxansipHoe IpOU3BEICHUE BEKTOPOB.

13. BektopHO€E NpOU3BEICHHE BEKTOPOB.

14. CoOcTBEHHBIE 3HAUEHHUSI 1 COOCTBEHHBIE BEKTOPBI MATPHUILIBI.

15. Teopema 0 COOCTBEHHBIX 3HAYEHHUSAX CHMMETPUYECKOW MAaTpHUIbl H €€
CJIE/ICTBHE.

16. OpToroHasbHBIE MATPHUILIBI U UX CBOKCTBA.

17. OpToronansHoe peoOpa3zoBaHuE.

18. Ksampatuunas ¢opma. OcHOBHbIE omnpefeneHus. MaTpudHbld  BUJ
KBaIPaTUYHOU (POPMBI.

19. JluneitHoe mnpeoOpa3oBaHUE MNEPEMEHHBIX. OJKBUBAJEHTHBIE KBaJpPATUUHBIC
(bOpMBL.

20. Teopema 0 npuBeIEHUH KBAAPATUUYHON (POPMBbI K KAHOHUYECKOMY BUIY.

21. 'eomeTpuyeCcKnil CMBICH JIMHEWHBIX HEPABEHCTB.

22. OCHOBHBIE 33J1a4¥ JTUHEHHOTO MPOrPAMMUPOBAHUSI.

23. CUMILIEKC-METO.
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MUWHHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHNS
POCCUIMCKOM ®EJEPALIUN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIOJPKETHOE
OBPA3OBATEJIBHOE YUPEXX/JIEHUE BBICILIETO OBPA3OBAHIS
«IOHELIKA ST AKAJIEMUS VIIPABJIEHIS 1 TOCYJJAPCTBEHHOM
CJIYKBbI»

Hanpagienue noaroroBku 38.03.01 DxoHomMuKa

Ipopuiab «OUHAHCHI U KPEAUT

Kadeapa Beicliein MaTremMaTuku

JucuuminHa (MoayJab) «Anredpay

Kype 1 Cemectp 1 ®opma 00yyeHHs] OUHO-3a04YHAs

9K3AMEHAILIMOHHBIN BUJIET Nel

Teopernueckue BONpocCHl.

1. [TonaTue ynciioBor MaTpuiibl. JledcTBUSA HAJl MaTPUIIAMH.
IIpakTHyeckoe 3axaHue.

3aoanue 1. Pemnth CUCTEMY JTMHEWHBIX YpaBHEHUI MeTo1oM Kpamepa:

XX + X + 3 = 4

3aoanue 2. Pelinth MaTpUYHOE YPAaBHEHHUE:

1 -2 -2 35
X = _
-3 4 7 -1 0
3adanue 3 HailTu mioniaapr napaiienorpaMMa, OCTPOCHHOTO Ha BEKTOpax

P u §, ecim u3BecTHO, uto P=h —2a, G=2a+b, |a|=1, b |=3, Z(d,b)=30°.

3aoanue 4. llex mMoxeT nMpou3BOaUTH B AeHb 10 50 uzaenuit A u g0 20
m3aenuit b. CyTouHslil pecypc meTauia coctaBisieT 60 Kr, pu 3TOM Ha U3aeaue A
pacxoayercss 1 xr meramia, a Ha uzaenue b — 2 kr. CoctaBuUTh IIJIaH BBINTyCKa
u3Jienui, 00eCTIeUnBAIOIINI 1[eXy MaKCUMaJbHYIO MPUOBLIb, €CIIM U3BECTHO, YTO
u3jenre A CTOUT B iBa pa3a Iopoxke uznenus b.

Ixsamenamop: B.C. bynpika
VYTBepxkAeHO Ha 3aceTaHuy Kapeaphl « » 20 r. (mpotokon Ne oT
« _» 20 1)

3as. kagheopoii: E.H. IlanazoBa



