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

Teopus BeposiTHOCTEN

MukposkoHOMHKA

dunancosast MaTeMaTHKa

Makpo3KOHOMUKA

DKOHOMETpUKA

1.4. PE3YJIBTATBI OCBOEHUSA JUCIIMIIJINHBI:

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

3HAaTh:

YpoBenb 1 | TeopeTrdeckie OCHOBHI alreOpsl;

YpoBeHb 2 | OCHOBHBIE MTOAXO/BI K aHATTU3Y U PELICHHIO 3a]a4 anreOpsbl;

YpoBensb 3 | GpyHIaMEHTATbHBIE OCHOBBI ~ alTeOphl, OCHOBHBIE METOABI MOJICIMPOBAHUS, HEOOXOAMMBIE IS
penreHus IpoQecCHOHANBHBIX 33/1ad.

VYMmeTn:

YpoBenb 1 | KOpPEKTHO MTOCTABUTH AITEOPAMUIECKYIO 3a/1aqYy;

ypOBeHL 2 |ucnons30BarTh 0A30BEIE anre6pqueCI<I/Ie MCTO/bI P PCHICHUHN SKOHOMUYCCKUX 3aay,

YpoBeHb 3 |IPUMEHSATH METONBI TEOPETHYECKOrO W OKCIIEPUMEHTATBHOTO  HCCJICAOBAHUS Ul PEICHHS
po¢heCCHOHATTFHBIX 3a/1a4.

Bnanern:

YpoBenb 1 | MeTOgaMU pellicHHs AreOpanyecKux 3a/1ay;

ypOBeHL 2 | HaBBIKAMH NPUMCHCHUS COBPCMCHHOT'O MAaT€MaTu4cCKoOro HUHCTPYMCHTAapUa JJIsL peUICHUA
OKOHOMHYCCKHX 3a1a4,

YpoBeHb 3 |HaBbIKAMH TEOPETHUECKOrO M OIKCIEPUMEHTAIBHOTO HCCIECI0BaHUS OOBEKTOB MPO(heCCHOHATBLHON
JESATETbHOCTH.

B pesynomame oceoenua Ooucyunnunwt "Anzeopa' oodyuarowjuiica Ooncen:

3.1|3HaTh:

OnpeacjICHUd OCHOBHBIX HOHﬂTHﬁ, U JIOTUYECKUX CBSI3CH MCKIY HUMU;

OCHOBHBIE alre0pandecKkue CTPYKTYPHI U MX CBOMCTBA,;

anreOpy MaTpuIl U UX MPUIOKCHIS;

BEKTOpHBIE M €BKJIMIOBBI IPOCTPAHCTRA, AITe0py MPeoOpa3soBaHMsI STUX MPOCTPAHCTB;

KBaJIpaTUIHbIe (POPMBI M TPUBEIEHUS HX K HOPMAJTbHOMY BH/TY;

METOMBI PEIICHUS 3a1ay;

(OpMYIIUPOBKU TEOPEM;

OIMUCAHUA AJITOPUTMOB (HpOI_IeCCOB MOCTPOCHUA O6T>CKTOB, peHICHU 3a/1a4, J0Ka3aTCIbLCTB

YTBEp>KICHUH U Jp.).

3.2| YmeTh:

peuiarb anre6panqecme 3aJ1a4u,

000CHOBBIBATH YTBEPIKACHHSI BEKTOPHOW M JTMHEHHON anreOpsl;

HCIIOJIB30BaTh 3HAHUA 110 anre6pe B pCHICHNHU CTAaHAAPTHBIX 3ada4 HpO(I)eCCHOHaJIBHOfI JCATCIIBHOCTH.

3.3| Br1agern:




IMPUMEHEHNA METOAOB PEHICHUA CTaHAAPTHBIX 3a/1a4 110 BeKTOpHOﬁ " TMHEHHON anrere;

000CHOBaHUS YTBEPKACHUN BEKTOPHOU U JTMHEHHOU anreOphl;

WCIOJb30BaHUS  CPEJCTB BEKTOPHOM W  JIMHEHHOW anreOpbl B  PEIICHWH CTaHAApPTHBIX  3amad
Mpo¢eCCHOHATTFHON IEATETbHOCTH.

1.5. ®OPMbI KOHTPOJIA

Texkymuii KOHTPOJb YCIIEBAEMOCTH IIO3BOJIIET OLIEHUTH YPOBEHb C(OPMHPOBAHHOCTH  3JIEMEHTOB
KOMITETEHIIMHA (3HaHUI, YMEHHIl M MPHOOPETEHHBIX HABBIKOB), KOMIETEHLIHH C MOCIEAYIOMHUM OO0beINHEHHEM
OLIEHOK M MpPOBOAWUTCS B (OpMe: YCTHOTO ONpoca Ha JIEKUMOHHBIX M CEMHUHAPCKUX/IMPAKTHUECKUX 3aHATHUSX
(ppoHTaNBHBIN, WHAMBHUIYAJIbHBIH, KOMIUIEKCHBIM), MHUCbMEHHOH NPOBEPKU (TECTOBBIC 3aJaHHs, KOHTPOJb 3HAHWUN
M0 pa3feily, CUTYAlMOHHBIX 3aJaHWil ¥ T.1.), OIEHKA aKTWBHOCTH pPAa0OTHI 0OOydaroONmIerocss Ha 3aHSATHW, BKITIOYAT
3aaHus AJIsl CaMOCTOSITEIbHON PabOTHI.

Hpomeofcymouna;l ammecmauyun

Pe3ynbrarel TEKymiero KOHTPOJIsSI M MPOMEKYTOUHOM arrectauuyd (GOPMUPYIOT PEHTHHIOBYIO OLCHKY
paboTel cryneHTta. Pacnpeaenenue OauioB npu  (GOPMUPOBAaHHMM DPEHTHHIOBOM OLEHKMA pabOThl  CTYICHTa
OCYIIECTBISIETCSI B COOTBETCTBHHM C JICHCTBYIOIIUM JIOKATHHBIM HOPMAaTHBHBIM  aKTOM. Ilo mucnummuHe
"Anrebpa" BHAOM MPOMEXYTOUHOW aTTECTAMU SBIISIETCST JK3aMeH

PA3AEJI 2. COAEPKAHUE JTUCIUAIIJIMHBI

2.1. TPYJOEMKOCTHb OCBOEHUA JUCHHUITIMHBI

O6mas TpyaoEMKOCTh TUCITUIUTHHBI "AnreOpa” cocTaBisieT 4 3a4€THRIC eMUHAIBI, 144 JacoB.
KonuuecTBo 4acoB, BBIJCISAEMBIX Ha KOHTAaKTHYI pa0bOTy C IpENojaBarelieM M CaMOCTOATEIbHYIO padoTy
00y4aroIIerocs, ONpenesieTcs yIeOHbIM IIIaHOM.

2.2. COOJEPKAHUE PA3JIEJIOB JUCHUIIIMHBI

HaumeHnoBaHue pa3/iesioB U TeM /BU/1 3aHATHS/ Cemectp | YacoB | Komneren- | Jluteparypa | Uute | [lpumeuanue
/ Kypce 107071 PaKT.
Pazgen 1. Cucrembl JIMHEHHBIX YPaBHEHU.
Omnpeneanrean
Tema 1.1. Matpu1isl u onepanuu Haj 1 2 |IIKo OC II J1.1 0
HuMU /JIex/ -2.1 JI1.2J12.1
JI2.2J13.1
JI3.2
21092
Tema 1.1. MarpwuIis! u orepamnuu Hajx 1 2 |IIKo OCII JI1.1 0
Humu /CeMm 3aH/ -2.1 JI1.2J12.1
JI2.2J13.1
JI3.2
21092
Tema 1.1. Marpunet u oneparuu Hag HumMu /Cp/ 1 7 I1IKo OC 1II JI1.1 0
-2.1 JI1.2J12.1
JI2.2J13.1
J13.2
2132
Tema 1.2. Onpenenurenu u ux coiicrea /Jlex/ 1 2 |IIKo OCII J1.1 0
-2.1 JI1.2J12.1
JI2.2J13.1
JI3.2
2192
Tema 1.2. Onpenenurenu 1 ux cBoiicta /Cem 1 2 |IIKo OCII JI1.1 0
3aH/ -2.1 JI1.2J12.1
JI2.2J13.1
JI3.2
21092




Tema 1.2. Onpenenurenu u ux cBotictsa /Cp/

I1Ko OC II
-2.1

J1.1
J1.2J12.1
J12.2J13.1

J3.2

01092

Tema 1.3. Penrenne cucteM JIMHEHHBIX
ypaBHeHwii /JIex/

I1Ko OC 11
-2.1

J1.1
J1.2J12.1
J12.2J13.1

J3.2

2132

Tema 1.3. Perenne cucteM JIMHEHHBIX
ypaBHeHuit /CeM 3aH/

[IKo OC 11
-2.1

J1.1
JI1.2J12.1
J12.2J13.1

J3.2

0192

Tema 1.3. Pemrenne cucteM JIMHEHHBIX
ypaBHenuii /Cp/

IIKo OC 11
-2.1

J1.1
J1.2J12.1
J12.2J13.1

J3.2

01092

Pa3zpnes 2. BekTopHas ajredpa u JuHelHbIe
npeodpa3oBaHus

Tema 2.1. Bekrops! u onepanuu Haj
Humu /Jlex/

IIKo OC 11
-2.1

J1.1
J1.2J12.1
J12.2J13.1

J3.2

0132

Tema 2.1. Bekrops! u onepanyu Hag Humu /CeM
3aH/

1Ko OC II
-2.1

J1.1
JI1.2J12.1
J12.2J13.1

J3.2

0192

Tema 2.1. Bekrops! u oneparuu Hag HUMH /Cp/

ITIKo OC II
-2.1

J1.1
J1.2J12.1
J12.2J13.1

J3.2

21092

Tema 2.2. JIuneiinsie npeodpazoBanus /JIex/

[IKo OC 11
-2.1

J1.1
J1.2J12.1
JI2.2J13.1

J3.2

01 92

Tema 2.2. JIuneitnbie npeodpasoBanus /Cem
3aH/

1Ko OC 11
-2.1

J1.1
JI1.2J12.1
J12.2J13.1

J3.2

0192

Tema 2.2. JIuneitasie mpeodpazoBanus /Cp/

IIKo OC 11
-2.1

J1.1
J1.2J12.1
J12.2J13.1

J3.2

21092

Paznen 3. EBKiINA0OBBI NPOCTPAHCTBA




Tema 3.1. EBinmoBs! ipocTpancTsa /Jlex/

1Ko OC 11
-2.1

J1.1
JI1.2J12.1
J12.2J13.1

J3.2

01092

Tema 3.1. EBxinnoBsl npoctpanctsa /Cem 3aH/

IIKo OC 11
-2.1

J1.1
J1.2J12.1
J12.2J13.1

J3.2

21092

Tema 3.1. EBxmuioBs! npoctpanctsa /Cp/

[IKo OC 11
-2.1

J1.1
JI1.2J12.1
J12.2J13.1

J3.2

0192

Tema 3.2. KBanparnunsie Gpopmsr /Jlex/

I1IKo OC II
-2.1

J1.1
J1.2J12.1
J12.2J13.1

J3.2

01092

Tema 3.2. Kpagparuunsie opmer /Cem 3an/

[1Ko OC 11
-2.1

J1.1
J1.2J12.1
J12.2J13.1

J3.2

2132

Tema 3.2. Kpaaparuunsie ¢opmsl /Cp/

[IKo OC 11
-2.1

J1.1
JI1.2J12.1
J12.2J13.1

J3.2

0192

EBKITHI0BBI IPOCTPAHCTBA U KBAJAPATUYHBIC
¢dopmel /Konc/

IIKo OC 11
-2.1

J1.1
J1.2J12.1
J12.2J13.1

J3.2

01092

Paznen 4. [IpumeHeHue 3/1eMEHTOB JTHHEHOI
anred0pbl B IKOHOMHKe

Tema 4.1. 3agaun TUHEHHOTO
nporpamMmMupoBanus /JIex/

IIKo OC 11
-2.1

J1.1
J1.2J12.1
J12.2J13.1

J3.2

0132

Tema 4.1. 3amaun TUHEHRHOTO
nporpamMmupoBanus /Cem 3aH/

[IKo OC II
-2.1

J1.1
JI1.2J12.1
J12.2J13.1

J3.2

0192

Tema 4.1. 3anaun TMHEHHOTO
nporpammuposanust /Cp/

ITIKo OC II
-2.1

J1.1
J1.2J12.1
J12.2J13.1

J3.2

01092

Tema 4.2. Cumnekc-meror /Jlex/

I1Ko OC 11
-2.1

J1.1
J1.2J12.1




J12.2J13.1
J3.2
0192

Tema 4.2. Cumiuiekc-meron /Cem 3an/ 1 2 I1Ko OC II JI1.1 0

-2.1 JI1.2J12.1

JI2.2J13.1
JI3.2
D192

Tema 4.2. Cumrmuiekc-meron /Cp/ 1 9 1Ko OC 11 JI1.1 0

-2.1 JI1.2J12.1

JI2.2J13.1
JI3.2
D1 92

PA3IEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOT' T

3.1 B mpomecce ocBoeHHS AMCHUIUIAHBI "AnreOpa" WCIONB3YIOTCA CIEAYIONe 00pa3oBaTeIbHbBIE
TEXHOJIOTUH: JICKIMH, CEMUHAPCKUE 3aHSATH, CaMOCTOSTeNbHasd paboTa 0O0ydaromMXCS IO BBIMTOJHEHHIO Pa3TMIHBIX
BUJIOB 3aJIaHUM.

3.2 B mpormecce ocBoeHHs TUCIUILTHHBI "AnreOpa" WCHONB3YIOTCA CIEAYIONUE WHTEPAaKTHBHBIE 00pa3oBaTEIIbHEIC
TEXHOJIOTUH: TpoOiieMHas Jeknus. JISKIMOHHBIA MaTepualn NpeACTaBlIeH B BHUJAE Clal-Tipe3eHTaluud B (opmare
"Power Point". Jlns HamIsIAHOCTH HMCHONB3YIOTCS MaTepHalbl Pa3IMYHBIX HAyYHBIX M TEXHUUECKUX JKCIIEPHMEHTOB,
CIPaBOYHBIX MaTEpPHAIOB, HAYYHBIX cTaredd T.1. B xozme nekuum mpeaycMoTpeHa oOpaTHas CBSA3b C OOyYarOLIMMMCS,
aKTUBM3MpyOLIMe  Bompocel. llpm  mpoBemeHMH — JEKUMEl  HMCHONB3YyeTCS  MPOOJIEMHO-OPHEHTHUPOBAHHBIN
MEXTUCIUITUHAPHBIHN MTOAXO0/], TPEAIOaraloiii TBOpUYECKUE BOIPOCH U CO3/IaHHE TUCKYCCHOHHBIX CHUTYaIUH.

[Ipn M3nOXKEHUH TEOPETHUYECKOTO MarepHhana HCIONB3YIOTCA TAKME METOABI, Kak: MOHOJOTMYECKUH, IMTOKa3aTelIbHBIN,
OUATOTHYECKUH, SBPUCTUYECKUH, HCCIENOBaTEeIbCKUI, MNPOOIEMHOE U3JIOKCHHE, a TalKe TaKde IPHHIMIIBI
JUJIAKTUKA BBICIIEH IMIKOJNBI, Kak: MOCIEJOBaTEIbHOCTh W CHCTEMAaTHYHOCTh OOYYEeHHWs, JOCTYIHOCTh OOY4YeHHs,
MPUHLUI HAyYHOCTH, NMPHUHIUIBI B3aMMOCBSI3W TEOPUM M MPAKTUKH, HAMIATHOCTH U Ap. B KoHIlE Kaxmod Nexiuu
NPeAyCMOTPEHO BpEMsI ISl OTBETOB Ha IPOOIEMHBIE BOIPOCHL.

3.3 CamocroarenbHas paboTa TpegHasHadyeHa I BHEAYAWTOPHOW pPabOTBI  OOydJaroONmIUXCsl, CBS3aHHOW C
KOHCTIGKTHPOBAaHWEM HCTOYHHKOB, Y4EeOHOr0 Marepuaia, M3y4eHHEM JOTOJHHUTEIBHON JUTEparyphl MO JUCIMILUIMHE,
MTOTOTOBKON K TEKYILIEMY U CEMECTPOBOMY KOHTPOJIIO, @ TAIOKE BBHIIIOTHEHUEM MHANBUIYAIBHBIX 3alaHHUH.

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

4.1. Pexomenayemasi Jiureparypa

1. OcHoBHas1 InTEpaTypa

ABTOpBHI, 3arnaBue HznarenbCcTBO, TON
JI1.1 OcHOBHI BbICIIEH anreOpsl : yueOHoe ocodue: TekcT : Hoocubupck : CI'YIIC,
Bnosun, B. B., anekrpoHHbi. — URL: 2021
Bouterkanun, U. https://e.lanbook.com/book/217847 (324 ¢.)
A., Paxun, C. U.
JI1.2 AnreOpa : KOHCIIEKT JICKIIUH 110 TUCITATIINHE « ATIreOpay dI'BOY BO
Bynpixa, B. C. Juts oOydarommxcs 1 Kypca o0pazoBaresbHON «JOHAYUI'C», 2024

MPOTrpaMMBbI OakaaBprara HarmpaBJIeHHUs TOATOTOBKA
38.03.01 DxoHomuKka (poduim : «l ocynapcTBeHHBIE U
MYHUIANATBHBIE rHAHCHD, «Hamoru u
HAJIOTOO0JIOKEHHEY», « DHHAHCHI M KPeIuT») BeeX (hopMm
obyuenwus (110 c.)

2. lonoTHUTEIBLHAS JUTEPATYpa

ABTOpHI, 3arnaBue W3narenscTBO, rog
JI2.1 Jluneitnas anredpa : yaedHoe mocodme. Yacts 1: TekcT : Bonrorpan : BonrI TV,
Kpytwnun, A. A., 3neKTpoHHbIA. — URL: 2021
WubkoBa, H. A., https://e.lanbook.com/book/279752 (76 c.)
ITarmrok, E. B.

2.2 Jluneitnas anreOpa : yue6Hoe nocodue. Yacts 2: Teker : Bonrorpan : BonrI'TY,




ABTODEHI, 3arnaBue W3 narenscTBO, TO

Kpytunun, A. A., anexkTpoHHbId. — URL: 2022
WubkoBa, H. A., https://e.lanbook.com/book/381896 (116 ¢.)
ITamok, E. B.
3. Meronnueckue pa3padorku
ABTODBI, 3arnaBue Wz narenbCcTBO, TON
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4.3. [lepeyeHb NPOrpaMMHOro odecrieueHust

JIuneH3noHHOe HW  CBOOOJMHO  pacmpoCTpaHseMoe  MPOrpaMMHOE  oDecrieueHWe, B TOM  YHCIE
OTEUYECTBEHHOI'O MIPOU3BO/ICTBA:
- Libre Office (siunien3ust Mozilla Public License v2.0.)
- 7-Zip (mmunens3ust GNU Lesser General Public License)
- AIMP (smunensust LGPL v.2.1)
- STDU Viewer (freeware for private non-commercial or educational use)
- GIMP (mmuniensus GNU General Public License)
- Inkscape (mumensus GNU General Public License).

4.4. IIpodeccuonanbHble 0a3bl JAHHBIX H HH(OPMAIIMOHHBbIE CTIPABOYHbIE CUCTEMbI

[Ipodheccuonansubie 6a3bI JAHHBIX ¥ HH(OPMAIMOHHBIE CITPABOYHBIE CUCTEMBI HE NCTIOIB3YIOTCS.

4.5. MaTepuajabHO-TeXHHYECKOe o0ecreuyeHne THCIHHILINHBI

Jns mpoBeneHWS YUYEOHBIX 3aHATHHA, TNPEAYCMOTPEHHBIX O00pa3oBaTEIBLHOW IMPOTPAMMOM, 3aKpeTUICHB
ayJIMTOPUHU COTJIACHO PACITMCAHUIO YUSOHBIX 3aHSATHH:
pabodyee MeCTO mperojaaBareis, MMOCAAOYHBIC MECTa MO0 KOJIMYECTBY OOYYAIOIIMXCS, JTOCKA MEJIOBas, MEPCOHATbHBIN
KOMITBIOTEp C JIUICH3UPOBAaHHBIM MPOTPaMMHBIM OOECTIeUeHHEeM OOIIEer0 Ha3HAYeHUs, MYJIbTHMEIWHHBIN MPOEKTOpP,
JKpaH, HHTEPAKTUBHAS TIaHETTh.

PA3JAEJL S. POHA ONEHOYHBIX CPEJACTB

5.1. KoHTpO/IbHBIE BONPOCHI M 32/IaHUS

. [lonsiTue uncnoBold MaTpuubl. JledcTBUS HaJ MaTpULIAMH.

. Onpenenureny KBapaTHBIX MaTPUII.

. [IpaBmiia BEIUMCTICHUS ONIPEACIUTEICH.

. CBoiicTBa onpeeauTeneH.

. OOparHas mMarpura.

. Perienue cucrem JIMHEMHBIX ypaBHEHUH 110 npaBuity Kpamepa.

. Pemienne cucrem NMHEHHBIX ypaBHEHHH METOOM OOpPaTHON MaTpHIIBL.
. Pemienue cuctem NMHEWHBIX ypaBHeHU MeToaoM [aycca.

. PerieHue MaTpu4HbIX ypaBHEHUH.

11. Koopnunats! Bekropa. JInHelHbIe onepauu HaJl BEKTOpaMH.

11. YcnoBue KOJUTMHEAPHOCTH ABYX BEKTOPOB.

12. CkajsipHO€ MPOU3BEICHUE BEKTOPOB.

13. BekropHOe Mpou3BeIeHIE BEKTOPOB.

14. CoOCcTBEHHBIC 3HAYCHHS U COOCTBEHHBIC BEKTOPHI MaTPHIIBI.

15. Teopema 0 COOCTBEHHBIX 3HAYEHHSIX CHMMETPHUIECKONH MaTPHIIBI U €€ CIICACTBHE.
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16. OpToroHaTEHEIC MATPHUITHI U X CBOHCTBA.

17. OpToroHansHOE MPEOOpa3OBaHIUE.

18. KBagparuunas ¢opma. OcHOBHBIE onpeenieHns. MaTpuyHbIi BUJ KBaIpaTUIHOH HOPMBI.
19. JIuneitHOE MpeoOpa3oBaHme MEPEMEHHBIX. DKBUBAICHTHBIEC KBAIPaTUIHEIE (DOPMEI.

20. Teopema o IpUBEICHUN KBaIPaTHYHON (POPMBI K KAHOHUYECKOMY BHILY.

21. 'eoMeTpuuecKuil CMBICT JTUHEHHBIX HEPABEHCTB.

22. OCHOBHBIE 33/1a4U JINHEHHOTO MPOrpPaMMHPOBAHMS.

23. CUMIUIEKC-METO.

5.2. Tembl NHCbMEHHBIX padoT

1. Marputibl 1 geicTBUs ¢ HUMH. OnpenennuTend KBapaTrHbIX MaTpHIl.

2. O6parnas marpuna. Perenne cucteM TMHEHHBIX YPaBHEHHH.

3. IlpeobpazoBanust koopAuHaT. [lunaronanu3amus.

4. Kputepuii CuinbBecTpa.

5. 'eomeTpudeckuii METO PELICHHUS 3a[a4 JIMHEHHOIO NpOrpaMMHUPOBAHHUS.

5.3. ®oHJ OLIEHOYHBIX CPEICTB

®DOHJI OIEHOYHBIX CPEACTB JUCHUIUIMHBI "AjnreOpa’ pa3paboTaH B COOTBETCTBUM C  JIOKATBHBIM
HopMatuBHEIM aktom PI'BOY BO "JJOHAYUI'C".

®DoH/I OLIECHOYHBIX CPEACTB MUCIUILIUHBI "AsreOpa” B MOJHOM 00beMe MPEACTABICH B BUAC NMPHIIOKEHHUS K
JanHomy PIIJI.

5.4. IlepeyeHb BU/IOB OLIEHOYHBIX CPEACTB

WunuBuayansHOE 33/1aHKe, pacueTHas paboTa, BOIIPOCH! JJIS IOATOTOBKH K 3K3aMEHY.
IIpomexxyTouHast aTTecTalMsl BKIIOYACT CEMECTPOBBIM KOHTPOJIb B TEPUON 3aYETHO-IK3aMCHAIIMOHHOM CECCHHM —
SK3aMeEH.

PA3JIEJI 6. CPEJACTBA AJANTAIMU NPENNIOJABAHUA JTUCHUIIJIMHBI K
INOTPEBHOCTAM JINI C O PAHUYEHHBIMHA BO3MOKHOCTAMMHA 310POBbSA

B cnydae HeoOxoanMOCTH, OOy4arOLIIMMCs U3 YKCIIA JIMLl C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMH 30pOBbs (IO
3asBJICHUIO OOYYaloLIerocs) MOTYT TpeajararbCsi OAHM W3 CIEAyIOIMX BapHaHTOB BOCIPHUATUS HH(opMaiuu c
YYETOM MX WHAWBUAYAIBHBIX MCUXO(PHU3MYECKUX OCOOCHHOCTEH:

1) c npuMeHeHreM 3JIEKTPOHHOI0 00yUeHHS U AUCTAHLMOHHBIX T€XHOJIOTHUIl.

2) ¢ IpUMEHEHHEM CIENUATBHOTO 000pyIOBaHHS (TEXHUKH) W MPOTPAMMHOTO OOECTIeUCHHUs, UMEIOIUXCS B
OI'bOY BO "JOHAVYHUI'C".

B mponecce oOydeHuss mpu HEOOXOAMMOCTH Il JIML C HapyLICHHSIMH 3pEHHs, CIyXa U OIIOPHO-
JIBUTATEIIBHOTO aniiapara Ipe0CTaBIIIOTCS CIeYIOINE YCIOBHS:

- Ul JIML ¢ HapyUICHUSMH 3peHHs: yueOHO-METOOMUYECKHEe MaTepHanbl B IedaTHOH (opMe yBeTUUEHHBIM
mpudrom; B ¢GoOpMe DIEKTPOHHOIO MJOKyMEHTa; B ¢opMme ayauodaiiia (mepeBox Y4eOHBIX MaTepHalOB B
ayanodopmar); MHIUBUILYAIbHBIE 3aJaHUS U KOHCYJIbTALUH.

- JUId JIML C HapylmeHWsSMH Cllyxa: y4eOHO-METOAMYecKHe Marepuanbl B IedaTtHoil ¢opme; B dopme
9JIEKTPOHHOTO JOKYMEHTA; BHACOMAarepuagbl C CyOTUTpaMu; HHIUBHIyaIbHBIE KOHCYJIBTAllMM C MPUBJICYCHUEM
CYPZOIIEPEBOIUHKA; MHAUBU Ly AIbHBIE 3aJaHMUsI U KOHCYJIbTALIH.

- JUIsL NI C HapylIICHWSMH OIOPHO-JBHUTaTEeIbHOIO ammapara: y4eOHO-METOAMYECKUE MaTepHaibl B
neyarHold Qopme; B (opMe DJIEKTPOHHOIO JOKyMeHTa; B (opme aynuodaiina; WHAMBUAYaAJIbHBIC 3aJaHUS U
KOHCYJIbTaLlUH.

PA3JIEJ 7. METOJAUYECKHME YKA3AHUS 1JIS1 OBYYAIOIIMXCS 110 YCBOEHUIO
TUCHUTIINHBI

OcBoeHHE NUCIUILIMHBI «ANreOpa» NpeayCcMarpuBacT KOMILIEKC MEPONpPHUATHMN, HAIpaBlIEHHBIX Ha (hopMupoBaHHE
y oOydJarommxcsi 0a30BBIX CHCTEMHBIX TEOPETHYECKHX 3HAHWH, MPAKTUYECKUX YMEHHH W HaBBIKOB, HEOOXOIMMBIX
JUISL UX IPUMEHEHUSI Ha IPaKTUKE.

bazoBeIii MaTepuan ocBavBaeMOU MUCHUIUIMHBI JA€TCS B paMKaxX JICKIIMOHHBIX 3aHATHI. KoHCnekTupoBaHWE KM
PEKOMEHIyeTCsl BECTH B CIICUMAIbHO OTBEACHHOW IS 3TOr0 TEeTpaau. B KoHIE KaKIOW JEKIUU O3BYUHBACTCS
CITUCOK JTOTIOMHHUTEIILHON JIUTEparyphl, KOTOPYIO HEOOXOAMMO W3YYHTH s Oojiee TOTHOTO IPEACTaBiIeHHS 00
HCCIIETyEMOM BOIIPOCE.

CeMuHapCcKie 3aHSATUS 1O JUCHUIUIMHE «Anre0pa» MPOBOAATCS C LENbI MPUOOPETEHHS MPAKTUYECKUX HABBIKOB.
s penieHus IpakTUYECKUX 33/1a4 U IPUMEPOB TAKKE PEKOMEHYETCS BECTH CIIEHHATBHYIO TETPalib.

Ilenpt0 caMOCTOSITEIEHON Pa0OTHI SIBISIETCS TIOBTOPEHUE, 3aKPETUICHUE U PACIIUPEHHUE MPOUEHHOTO Ha ayAUTOPHBIX
3aHATUSAX Marepuana. JlJis 3aKkperuicHusl HaBBIKOB, IIOJNYYEHHBIX HA CEMHHAPCKUX 3aHATHAX, HE00XOIUMO
00s13aT€JIbHO BBIIIOIHNATE JOMAIIHEE 3aJaHHE.

OcBoeHHUE TUCTMILTAHBI 00YJIaAIOIIUMUCS 11eJIECO00pPa3HO MTPOBOANTH B CIICIYIOIIEM TTOPSIIKE:

1) nonyuyeHue 6a30BBIX 3HAHUI 110 KOHKPETHOM TeMe JUCIUIUIMHBI B PaMKax 3aHATUH JICKIIAOHHOTO THIIA,




2) paboTa ¢ OCHOBHOHU W JOTIOJHUTEIHLHON JTUTEPATYPOH 110 TEME TIPU MOATOTOBKE K CEMHHAPCKAM 3aHATHSIM;

3) 3aKkpeTuIeHHe MOTYYCHHBIX 3HAHUHA B paMKaxX MPOBEACHISI CEMIHAPCKOTO 3aHSITHUS;

4) BBINIOJIHEHUE 3aJIAHUN CAMOCTOSTEILHOW PabOTHI IO COOTBETCTBYIONICH TEME;

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

6) cepbe3Has M METOJUYECKHM TIPAMOTHO OpraHW30BaHHAas padoTa IO TOATOTOBKE K CEMUHAPCKUM 3aHSATHUSM,
HAIMMCAHUIO MMMCHhMEHHBIX PA00T 3HAYUTEIHHO OOJIETYHT MOJTOTOBKY K TEKYIIEMYy KOHTPOJIIO.




MHHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS
POCCHUHCKOMN ®EJEPALIUN

OEJEPAJIBHOE N'OCYJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIbHOE

YYPEXJIEHME BBICHIEI'O OBPA30OBAHUA
«IOHEIIKASI AKAJTEMUSI YIIPABJIEHUSI U TOCYJAPCTBEHHOM CJIYKEBI»

DakyabTeT MEHEIKMEeHTa
Kadenpa Briciieit MaTeMaTUKH

®OH/I OHEHOYHLIX CPEJICTB

110 JUCIUILIAHE (MOIYJIIO)

«Anrebpa»
Hanpagnenue noaroToBku 38.03.01 DxoHOoMHKA
[Tpoduib bankoBckoe aeno
KBanmudukanus OakamnaBp
dopma oOydeHuUs OYHO-3a04Hast
JloHenk

2025



2

@OHJT OLIEHOYHBIX CPEICTB IO AWCHUILIMHE (MOAYIIO) «Anredpa» as
oOyuaroruxcst 1 kypca 006pa3oBaTenbHON TPOrpaMMbl OaKalaBpuaTa HarpaBIeHUS
noaroroBku 38.03.01 Dxonomuka (podminb «baHKOBCKOE J€II0») OYHO-3a0YHOM
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)



3

PA3JEJI 1.
HACHOPT ®OHAA OHEHOYHBLIX CPE/ICTB
10 JUCUMILVINHE (MOAYJII0) «AJredpa»

1.1. OcHoBHBIE CBeIeHHUS O JUCUHHUILIMHE (MOIYJIe)

Tabmura 1
XapakTepucTrKa AUCIUILIUHBI (MOTYJIs)
OO6pazoBatenpHas MporpaMma bakanaBpuat
Hamnpapnenue moaroToBku 38.03.01 DxoHOMHKA
[Tpoduip bankoBckoe aeno
KonnyecTBo pa3nenoB qUCIUTUIMHBL 4
Yactb o0pa3oBaTeIbHON
p b1.0.01. O06sa3arensHas 4acTh
MIPOTPaMMBI

@OpMBI TEKYIIETO KOHTPOJIS

HHI[I/IBI/II[yaJIBHOG 3a1aHUC, PaCUCTHAA

pabora

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

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

[IepeyeHb KOMIIETEHINI U UX 3JIEMEHTOB

Tabmura 2

Komnerenmus

Nupukartop
KOMIIETCHIINH U €ro
dbopmMyIHpoBKa

JIeMEHTBI
UHIUKAaTOpa
KOMIIETEHIINU

Hunexc
JJIEMEHTAa

[TKo OC IT
Cnocoben
HCITOJTh30BATh
anreOpanyeckue
METOJIbI JIJIS
perieHus
TIPUKJTATHBIX
3aj1a4y

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

3name:

1. TeopeTuueckue
OCHOBBI aJITeOPHI;

ITKo OC II -
2.13-1

2. OCHOBHEIE
MOIXO/IBI K aHATIN3Y U
PEIICHUIO 3a/1a4
anreOphl,

[TIKo OC II -
2.13-2

3. pyHmameHTaIbHbIC
OCHOBBI are0phl;
OCHOBHBIE€ METO/IbI
MOJICJIUPOBAHUS,
HEO0OXO0IUMBbIE IS
perieHus
po¢eCCUOHATIBHBIX
3ajad.

ITKo OC II -
2.13-3

Ymemes:

1. xoppeKkTHO
OCTaBUTh
anreOpandecKyro
3ajmauy;

ITKo OC II -
21V-1

2. UCII0JIb30BAaTh
0a30BbIE
anreOpandecKue
METOJIBI TIPH
perieHun
SKOHOMHYECKHUX
3ajad,

ITKo OC II -
2.1V-2

3. IPUMEHATD
METO]IbI
TEOPETUYECKOTO U
AKCTIEPUMEHTAIILHOTO
WCCJICIOBAHUS JIJIS
perieHus
po¢eCCHOHAIIBHBIX
3a/1ay.

[TKo OC II -
2.1V-3

Braoemo:




Kommerenmms

Nupukarop
KOMIICTCHIIHH U €r0
dbopMyIHpOBKa

DIIeMEHTBI
WHUKATOpa
KOMIIETEHIIU

Nupexc
DJIEMEHTA

1. meTonamu
pelieHust
anreOpanyecKux
3aj1ay4,

[IKo OC II -
2.1B-1

2. HaBBIKAMH
IPUMEHEHUS
COBPEMEHHOTO
MaTEMAaTUIECKOTO
WHCTPYMEHTAPUS IS
perieHus
YKOHOMHYECKUX
3ajad,

[1Ko OC II -
2.1 B-2

3. HaBBIKAMH
TEOPETHYECKOTO U
AKCIICPUMEHTAJIBLHOTO
YCCIIETIOBAHUS
00BEKTOB
npodeccuoHaIbHON
JNESITEIBLHOCTH.

I1Ko OC 1T -
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 OCIT -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 IT -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 JIMHEUHON Ko OCII 2.1 V-3 Pacuernas
anreOpbl B YKOHOMHUKE 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
TEKYIEro OIEHUBAHMS OOYYaIOIIerocsi HCIONb3YIOTCA Kak IOoKa3aTeidb €ro
TEKYIIEro peutuHra. TeKylmuid KOHTPOJIb YCHEBAEMOCTH OCYILIECTBISETCS B
TEYEHUE CEMEeCTpa, B XO0Ji€ MOBCEIHEBHOM YyueOHOU paboThl 1O WHIUBUYATbHON
WHUIIMATUBE TpenojaBarens. JlaHHBII BHA  KOHTPOJS  CTUMYJIUPYET Y
oOydJaromierocsi CTpeMJIeHUE K CHUCTEMaTUYECKOM CaMOCTOSITENbHOU padoTe I1o
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 =38 — 2b u ero JUTHHY;
2) KOCHHYC yTja MEXJy BEKTOpamMu a u b;

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

3aoanue 2. J1ng 3amaHHbIXx BekTopoB d = (3, 2,1) u b = (2, — 2,1) HaiiTu:

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

2) mioIaak napaiesorpaMmma, oCTPOSHHOTo Ha BeKTopax d u 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.



10

Hnoueuoyanwvnoe 3adanue No5
(Oemoncmpayuonuslil 6apuanm,)
PaGoTa cocTouT u3 ABYX 3aIaHUiA U BKJIIOYAET B ceOs 3aaHus 10 pasieny 4.
O0a 3a1aHMs OIIEHUBAIOTCS 10 S5 0aJIIOB.
3adanue 1. PanioH KOpMIIEHHS CTaJa KPYIHOIO POraTroro CKOTa COAECPKUT
nutarenbHbie BemectBa A, B u C. B cyTku OIHO XKMBOTHOE JIOJIKHO CHEIATh
MUTATEJIbHBIX BEIIECTB PA3HOTO BHJIa HE MEHEE OIPEJIEIEHHOTO0 KOJIMYECTBa.
OpaHako B YUCTOM BHJI€ YKa3aHHbBIE BEUIECTBA HE MPOU3BOAATCS. OHU COIepkKaTCs B
koHuentpatax Ki; m Ky KomnnuecTBo mnuTareiabHBIX BEHIECTB B KUJIOTpaMMe
KOHIIEHTpaTa, CTOMMOCTh KWJIOIpaMMa KaXJOro KOHIIGHTpaTa ¢ HOPMBI
NOTPeOICHUS KaXKI0T0 MUTATEILHOTO BEIIECTBA ITPUBEJCHBI B TAOJUIIE:

KonnuecTBO MUTATEIBHBIX
Hopmel notpebnenust
BEIIECTB
[IurarenpHbIe BELIECTBA MATATEILHBIX
B 1 KT KOpMa, T/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 JJIS
PaLMOHAJIBHOTO KOPMJICHUS KUBOTHBIX C PACUETOM Ha OJHO KMBOTHOE U PELIUTh
IIOJIYYEHHYIO 33/1a4y CUMILIEKC-METOIOM METOIAOM.

3adanue 2. ]I npor3BOACTBA TPEX BUJIIOB MPOAYKIHU UCHOIB3YIOTCS TPU
BUAA ChIpbsa. HOpMBI 3aTpar Kakaoro M3 BUIOB ChIPbS HA €OUHHUILY NPOMYKLHU
JTAHHOTO BH/IA, 3aT1aChl CHIPHS, & TAKIKE MPUOBLIH C € IMHUIIBI POTYKIIMH TPUBECHBI
B Tabnuiax BapuantoB. ONpenenuTh MIIaH BBIMYCKa MPOJAYKIMH IS MOTYUYEHUS
MaKCUMAJIbHOW MpUOBLIM W PEUIUTh MOJYYEHHYIO 3a7ady CUMILIEKC-METOJI0M
METOJIOM.

[Iponykius A B C 3anacel
CeIpbe i CBhIpbS, 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

Ipoduns «baHKOBCKOE 1€TI0»

Kadeapa Beicliein MaTremMaTuku

JucuuniauHa (MoayJib) «Anredpa»

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



