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PA3JIEJI 1. OPTAHU3AIIMOHHO-METOIUYECKHN

1.1. OEJA JUCIIAITJINHBI

Ha 0a3e COBPEMEHHBIX MOIXOAOB K TEOPHH U IIPAKTUKE TOOUTHCS BCECTOPOHHETO U INTyOOKOTO HMOHMMAHHMS
00yYaloNUMHICS METOIOJIOTHH WCIOIB30BAHUS BEKTOPHOW W JMHEWHOW anreOpbl, a TAakKe Pa3iMYHbIX MX Pa3leloB B
TEOPETUYECKOM U NPAKTUYECKOM aHAIN3E€ YKOHOMUYECKUX IIPOLECCOB.

1.2. YYEBHBIE 3AIAYU U CHUIIJIMHBbI

— 3HaHWE OOYJAIOIIUMHUCS OCHOB BEKTOPHOW W JIMHEHHOH anreOphl;
— OBJIaJICHHE OOYYarOIIMMHUCS HABBIKAMH HCIIOJb30BaHUS METOMOB JIMHEHHON aireOpbl M JIMHESHHONH ONTHUMH3ALUU
JUTSL peleHus 3aa4 B cpepe SIKOHOMHKHY, UHAHCOB U OU3HECa;
— COBEpPIIEHCTBOBAaHHE JIOTUYECKOTO W AaHAIUTHYECKOTO MEIIIICHHS OOyJaromuxcs IS pPa3BUTHS yMEHHUS:
MOHWMAaTh, aHAIN3WPOBAaTh, CpPaBHUBATh, OIICHUBATh, BHIOMPATh, NPUMEHITH, pEIIaTh, HHTEPIPETHPOBATD,
apryMEHTHPOBATh, 00BSICHITH, IPEJICTABIIATH, IPENO/IaBaTh, COBEPIICHCTBOBATh H T.J.

1.3.2. Jucyunnuna "Aneebpa” evicmynaem onopoii OJist CAe0yiowux NeMeHmos:

Maremarnueckast CTaTUCTHKA

DKOHOMETpPHKA

MUKpPO3KOHOMHUKA

dunancoBast MaTeMaTHKA

1.4. PE3YJIBTATBI OCBOEHUSA JUCIIUIIJINHDBI:

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

3Hark:

Yporennb 1 | TeopeTHueckrue OCHOBBI aTeOpPHI;

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

YpoBens 3 | pyHIaMeHTaIbHBIE OCHOBHI anreOphl, OCHOBHBIE METOABl MOJICIIMPOBaHMS, HEOOXOMUMBIC ISt
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 IKCIEPUMEHTAIBHOTO  HCCICNOBAHHMS  JUISl  PELICHHS
podecCHOHATBHBIX 3a/ad.

Bnanern:

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

ypOBeHL 2 | HaBBIKAMH MIPUMCHCHUA COBPCMCHHOT'O MAaT€MaTu4cCKOro HHCTPYMCHTAapUA JJIsL peUICHU
OKOHOMHYCCKHX 3a1a4,

YpoBeHb 3 |HaBBIKAMH TEOPETHUECKOTO M DKCIIEPUMEHTAIBHOTO HCCIICIOBaHUS OOBEKTOB MPO(heCCHOHATLHON
JeSATEIbHOCTH.

B pesynvmame oceoenua Ooucyunnunwt "Anzeopa' oodyuarowjuiica Ooncen:

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;

WCTIOJIh30BaHUSI  CPEJCTB BEKTOPHOM W  JHWHEHHOW anmreOpbl B pEIICHWH CTaHAApPTHBIX  3amad
po¢eCCHOHATFHON IEATEIbHOCTH.

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTPONHh YCHEBAaGMOCTH TO3BOJSIET OIEHUTh YPOBEHb C(HOPMHUPOBAHHOCTH JJIEMEHTOB
KOMITETEHIIMHA (3HAHUIM, YMEHHIl M MPHOOPETEHHBIX HABBIKOB), KOMIETEHLIHH C MOCIEAYIOIUM OObEeINHEHHEM
OLIEHOK M MpPOBOAWUTCS B (oOpMe: YCTHOTO ONpoca Ha JICKUMOHHBIX M CEMHUHAPCKUX/IMPAKTHUECKUX 3aHATHUSX
(bpoHTANBHBIN, WHAWBHIYATGHBIH, KOMIUIEKCHBINH), THCHMEHHOW MPOBEPKH (TECTOBBIE 33[JaHWs, KOHTPOJb 3HAHHHA
Mo pa3leny, CUTYallMOHHBIX 3aJaHWi U T.1.), OLIEHKM aKTMBHOCTH pabOThl OOYYalOIIerocs Ha 3aHSITHH, BKITIOYAs
3amaHus AJIsl CaMOCTOSITEIbHON PabOTHI.

Hpome.ucymouﬂaﬂ ammecmayus

Pe3ynpTaThl TEKyLIEro KOHTPOJNS W NPOMEXYTOUHOH arTecTadd (QOPMHUPYIOT PEHTHHTOBYIO OLIEHKY
paboTel cTynmeHTta. Pacmpenenenne OamutoB mnpu  (GOPMHUPOBAHWM PEHTHMHIOBOM OLIEHKH paldOTBI  CTyJeHTa
OCYIIIECTBIISIETCSI B COOTBETCTBHM C JICHCTBYIOIIMM JIOKATbHBIM HOPMAaTHUBHBIM — aKTOM. Mo pucuuminHe
"AnrebOpa" BHAOM MPOMEXYTOUHOW aTTECTAINU SBIISIETCS JK3aMeH

PA3AEJI 2. COAEP KAHUE JTUCIIUITJIMHBI

2.1. TPYJOEMKOCTDHb OCBOEHUA JUCHHUITIMHBI

O0mras Tpya0EMKOCTh TUCITUIUTHHBL "AnreOpa" cocTaBiser 4 3a4€THRIC eMUHUIBI, 144 JacoB.
KonunuecTBo 4acoB, BBIJCISAEMBIX Ha KOHTAaKTHYIO pa0OTy C IpENojaBaTelieM M CaMOCTOATEIbHYI0 paboTy
00yYaroIIEerocs, ONpenesieTcs yIeOHbIM 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. Matpuiis! u oneparnyu Haj 1 4 |IIKoOCII J1.1 0
HuMH /Jlex/ -2.1 JI1.2J12.1
JI2.2J13.1
J13.2
21092
Tema 1.1. Marpwuiis! u orepanuy Haj 1 4 I[TKo OC 11 JI1.1 0
Humu /Cem 3an/ -2.1 JI1.2J12.1JI3
A J13.2
21092
Tema 1.1. Marpuus! u onepauuu Hajg Humu /Cp/ 1 6 |IIKo OCII J.1 0
-2.1 JI1.2J12.1J13
A J13.2
21022
Tema 1.2. Onpenenurenu u ux cBoicTra /Jlex/ 1 4 I[1IKo OC II JI1.1 0
-2.1 JI1.2J12.1J13
1 J13.2
2192
Tema 1.2. Onpenenutenu u ux cpoicTBa /Cem 1 4 1Ko OC II JI1.1 0
3aH/ -2.1 JI1.2J12.1J13
1 J13.2
21092
Tema 1.2. Onpenenurenu u ux cporicta /Cp/ 1 6 |[IIKoOCII JI1.1 0
-2.1 JI1.2J12.1J13




1J13.2

21022
Tema 1.3. Pemienue cucteM JTUHEHHBIX [IKo OC II JI1.1
ypaBHeHwU /JIex/ -2.1 JI1.2J12.1J13
1 J13.2
21092
Tema 1.3. Pemenue cucrem THHEHHBIX [1IKo OC 1II J1.1
ypaBHeHuii /Cem 3an/ -2.1 JI1.2J12.1J13
1 J13.2
21032
Tema 1.3. Pemmenne cucrteM JTMHEHHBIX [TKo OC II 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 [1Ko OC 1II J1.1
HuMU /Jlex/ -2.1 JI1.2J12.2J13
1 J13.2
2192
Tema 2.1. Bekrops! u onepaunu Hag HUMU /CeM 1Ko OC II JI1.1
3aH/ -2.1 JI1.2J12.2J13
1 J13.2
21092
Tema 2.1. Bexrops! u oneparuu Hag HuME /Cp/ [TKo OC II JI1.1
-2.1 JI1.2J12.2J13
1 J13.2
21032
Tema 2.2. JIuneitabie npeodpazoBanust /JIex/ [TIKo OC 1II J1.1
-2.1 JI1.2J12.2J13
1 J13.2
21022
Tema 2.2. Jluneitnsie npeodpazoBanus /Cem [TIKo OC I JI1.1
3aH/ -2.1 JI1.2J12.2J13
1J13.2
21092
Tema 2.2. Jluneiinsie npeobpazoBanus /Cp/ I1Ko OC II J1.1
-2.1 JI1.2J12.2J13
1 J13.2
21092
Pa3znen 3. EBKINI0BBI NPOCTPAHCTBA
Tema 3.1. EBinoBs! ipocTpancTsa /Jlex/ [TIKo OC 11 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/ [TKo OC II JI1.1
-2.1 JI1.2J12.2J13
1 J13.2
21032
Tema 3.2. Kpaaparuunsie ¢opmbl /JIex/ [TIKo OC 11 JI1.1
-2.1 JI1.2J12.2J13
1J13.2
21022
Tema 3.2. KBanparuunsie ¢opmer /Cem 3an/ [TIKo OC I JI1.1
-2.1 JI1.2J12.2J13
1J13.2
21092
Tema 3.2. KBapparuunsie Gpopmsr /Cp/ I1Ko OC II J1.1
-2.1 JI1.2J12.2J13
1J13.2
2192
EBKINIOBHI TPOCTPAHCTBA U KBaIpaTUYHBIE [TKo OCII JI1.1
(hopmsi /Konc/ -2.1 JI1.2J12.2J13
1 J13.2
2132
Pa3znen 4. IlpumeHeHne 3J1eMEeHTOB JTHHEHOH
ajredpbl B IKOHOMHKe
Tema 4.1. 3agaun TUHEHHOTO I[1IKo OC II JI1.1
nporpamMmupoBanus /JIex/ -2.1 JI1.2J12.2J13
1J13.2
21092
Tema 4.1. 3agaun TUHEHHOTO 1Ko OC II JI1.1
rporpamMmmupoBanus /Cem 3an/ -2.1 JI1.2J12.2J13
1J13.2
21092
Tema 4.1. 3amauu TUHEHHOTO 1Ko OC II JI1.1
nporpammupoBanus /Cp/ -2.1 JI1.2J12.2J13
1J13.2
21092
Tema 4.2. Cummutekc-meron /JIex/ [TIKo OC 1II J.1
-2.1 JI1.2J12.2J13
1 J13.2
21032
Tema 4.2. Cummnexc-meron /Cem 3an/ IMKo OC 11 J1.1
-2.1 JI1.2J12.2J13




1J13.2
01092

IIKo OC II
-2.1

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

Tema 4.2. Cumrmexc-meton /Cp/ 1 4

PA3IEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOT' T

3.1 B mpomecce ocBOoeHUS AMCHMIUIMHBI "AnreOpa" WCIONB3YIOTCS CIEAYIONe 00pa3oBaTeIbHbBIE
TEXHOJIOTUH: JIEKIMH, CEMHHApPCKUE 3aHATHUs, CaMOCTOSTEIbHas paboTa OOydYaroLIMXCsl 10 BBIIOJIHEHHUIO Pa3IHMYHBIX
BUJIOB 3aJIaHUH.

3.2 B mponecce OCBOCHMS AWCUUILIMHBEL "AnreOpa" HCHONB3YIOTCA CICAYIOIIME HHTEPAKTHBHBIC 00Opa3oBaTelbHBIC
TEXHOJIOTUH: IpoOneMHas JeKiuus. JIeKuMOHHBIH Marepuan TNPEACTAaBIEH B BHJIE ClAlJ-Npe3eHTauuu B ¢opmare
"Power Point". Jlns HamIsIHOCTH HMCHONB3YIOTCS MaTepHalbl Pa3IMYHBIX HAyYHBIX M TEXHUUECKUX JKCIIEPHMEHTOB,
CIPaBOYHBIX MaTEpPHAIOB, HAYYHBIX cTaredd T.1. B xome Jexkuum mpeaycMoTpeHa oOpaTHas CBS3b C OOYYarOIIMMMCS,
aKTUBM3MpYMOLIMEe  Bompochl. llpm  mpoBemeHMHM — JIEKUMIT — HMCHOJNB3YeTCS  HPOOJIEeMHO-OPHEHTHUPOBAHHBIN
MEXTUCIUILTHHAPHBIN ITOAXO0/], TPEAIOIaraloIiNi TBOPUYECKHE BOTIPOCH U CO3/IaHNE JUCKYCCHOHHBIX CHUTYaIIHH.

[Ipn M3nOXKEHUH TEOPETHUYECKOTO MarepHuana HCIONB3YIOTCSA TAKHMEe METOAbI, Kak: MOHOJOTMYECKUH, MOKa3aTelbHBIN,
OUATOTHYECKUH, SBPUCTUYECKUH, HCCIENOBaTeIbCKUI, MNpPOOIEMHOE U3IOKCHHE, a TalKe TaKue IPHHIMIIGI
JUIAKTUKA BBICIIEH IIKOJBI, KaK: IOCIEIOBaTelIbHOCTh U CHCTEMATHYHOCTh OOY4YeHHMs, AOCTYIHOCTb OOydYEHMs,
MPUHLMI HAYYHOCTH, MPHUHIUIBI B3aMMOCBSI3W TEOPUM M MPAKTUKH, HAIATHOCTH U Ap. B KOHIlE KaXood IeKiuu
MIPESYCMOTPEHO BpeMs I OTBETOB Ha MPOOJIEMHBIE BOIIPOCHI.

3.3 CamocTosTenpHas paboTa TpenHa3HadeHa Ui BHEAyAWTOpHOW paboThl 00y4aromuxcs, CBSI3aHHOM C
KOHCIEKTHUPOBAaHHEM HCTOYHHKOB, Y4eOHOro MarepHuaia, M3y4eHHEM JOMOJTHUTEIBHON JUTEpaTypsl MO AMCLUILINHE,
MOATOTOBKON K TEKYILIEMY U CEMECTPOBOMY KOHTPOJIIO, @ TAIOKE BBHINIOTHEHUEM MHAMBUIYAIBHBIX 3alaHUH.

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

4.1. PekomeHnayemasi Jiurepartypa

1. OcHoBHast IMTEpaTypa

ABTODHI, 3arnaBue WznarenscTBO, rog

JI1.1 OCHOBEI BBICIIICH alTeOpsI : yueOHOE TToco0ue: 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 «JOHAVYUI'C», 2024

MpOrpaMMbI OaKaaBpHaTa HampaBJIeHUS TTOATOTOBKH
38.03.01 Oxonomuka (mpodwumm : «I'ocymapCTBEHHBIEC U
MYHUIHNATBHBIE QrHaHCHD), «Hamoru u
HAJIOTOO0IOKEHHE», « DHHAHCHI M KpeIuT») BceX (hopMm
obyuenwus (110 c.)

2. JlonoJIHUTEJIbHAS JTUTepaTypa

ABTOpBHI, 3arnaBue N3narenscTBO, rog

J12.1 Jluneitnas anre6pa: Yacts 1 (76 ¢.) Bomrorpan : BoarI' TV,

Kpytmnun, A. A., 2021

NubkoBa, H. A.,

[Tamroxk, E. B.
J2.2 Jluneiinas anre6pa. Yacts 2 (116 c.) Bosnrorpan : 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 : MeTronuieckue yka3zaHus 110 OpTraHU3aliH ®I'OY BO

Byneika, B. C. CaMOCTOSTEIIbHOM paboThl 00yJaronuxcs 1 Kkypca "NIOHAYUIC", 2024
00pa3oBaTeNbHON MPOrpaMMbl OakaaBpuara
HanpasieHus: noaroroeku 38.03.01 DxoHoMuKa
(mpoduis «l'ocyaapcTBeHHBIE U MYHUITUTIATHHBIE
(buHaHCKI») ouHOM popMbl 00yueHus (41 c.)

JI3.2 Anrebpa : MeTonuieckue peKOMeHIaIH IS dI'6OY BO

Bynsika, B. C. MIPOBEACHUS CEMIUHAPCKUX 3aHATHH s oOydaromuxcs 1 "HTOHAYUI'C", 2024
Kypca 00pa3oBaTeIbHOM MPOrpaMMbl OakaiaBprara
HanpasieHus noarorosku 38.03.01 DxoHomuka
(mpodums «I'ocymapcTBeHHBIC U MyHHITUTIATHHBIC
(uHaHCH) ouHON QopMbl 00yueHus (41 c.)

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

51 |Hayunas snexrponnas 6nbmmorexa « KUBEPJIEHHHKA» https://cyberleninka.ru/

52 |9BC «JIAHb» https://e.lanbook.com

4.3. IlepevyeHb MPOrPaMMHOr0 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 (mmunensust 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. IIpodeccuonanbHble 0a3bl JAHHBIX H HH(OPMAIIMOHHbIE CTIPABOYHbIE CHCTEMBbI

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

4.5. MaTepuajabHO-TeXHHYECKOe o0ecreuyeHne THCIUILINHBI

Jns mpoBeneHWS YUYeOHBIX 3aHATHHA, TNPEAYCMOTPEHHBIX O00pa3oBaTEIBLHOW IPOTPAMMOM, 3aKpeTUICHBI
ayJIMTOPUU COTJIACHO PACITUCAHUIO YUCOHBIX 3aHSATHM:
pabodee MECTO IpEIoaBarelsi, MOCaJ0YHbIe MECTa M0 KOJMYECTBY OOYYArOIIMXCS, JOCKa MEJOBas, NMEPCOHATBHBIN
KOMITBIOTEp C JIMIIEH3WPOBAHHBIM MPOTPaMMHBIM OOECIIEYeHHEM OOIIero HasHaYeHHS, MYJIbTUMEIUHHBIA MPOEKTOD,
9KpaH, HTEPAKTUBHAS TIAHETTh.

PA3JAEJI 5. DOHZI ONEHOYHBIX CPEJICTB

5.1. KoHTpO/IbHBIE BONPOCHI M 33/IaHUS

. [lonsiTue uncnoBoit MaTpuubl. JledcTBUS Ha MaTpULIAMH.

. Onpenenurenu KBafgpaTHbIX MaTpHULL.

. IIpaBuia BEIYUCIIEHUS ONPEAEIIUTENEH.

. CBolicTBa onpenenuTenci.

. OOparHas Marpura.

. Perienue cucrem JIMHEMHBIX ypaBHEHUH 110 nipaBuity Kpamepa.

. Pemienne cucrem MMHEHHBIX ypaBHEHUH METOJOM OOpPaTHON MaTpHLIBL.

. Pemienue cuctem nuHEWHbIX ypaBHeHH MeToaoM [aycca.

. Pernenne mMaTpu4HbIX ypaBHEHUI.

. Koopaunars! BexkTopa. JIuHeliHble onepanyy HaJl BEKTOpPaMH.

. YCIll0BHE KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

. CKasipHOE IPOU3BEAECHUE BEKTOPOB.

. BekropHoe npon3BeieHne BEKTOPOB.

. CoOcTBeHHBIE 3HaYECHUS U COOCTBEHHBIE BEKTOPBI MATPHUIIBI.

. Teopema 0 cOOCTBEHHBIX 3HAYCHUSIX CUMMETPUYECKON MAaTPHLIbI U €€ CIIEACTBUE.
. OpTOroHaNbHBIE MAaTPHUIIHI U KX CBOWCTBA.

. OproronansHoe IpeodpazoBaHe.

. KBanmparuunas ¢popma. OcHOBHBIE onpeiesieHusi. MaTpuvHbIN BH] KBapaTHIHON (DOPMBIL.
. JIuneitHOE TIpeoOpa3zoBaHKe MMEPEMEHHBIX. DKBUBAJICHTHBIC KBAIPATHIHEIE (POPMBL.
. Teopema o mprBeAeHUN KBAAPAaTHIHOH (HOPMBI K KAHOHHUECKOMY BHIY.

. ['eomeTpuueckuii CMbICI TMHEUHBIX HEPABEHCTB.
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22. OCHOBHBIC 3a/1au1 JTMHEHHOTO TIPOTPaMMHUPOBAHHS.
23. CUMIUIEKC-METOI.

5.2. TeMbl NUCbMEHHBIX PadoOT

1. Marpuup! u gevictBus ¢ HUMHA. OnpeaenuTeny KBaIpaTHBIX MaTPHILL.

2. Obparnas marpuiia. Perienue cucteM TMHEHHBIX YpaBHEHHH.

3. [IpeobpazoBanus koopauHAT. [lraroHanu3amnus.

4. Kpurepuit CuiabBecTpa.

5. 'eomeTpruueckuii METOJ peleHus 3a1a4 JINHEWHOTO IIPOrpaMMUPOBAHUS.

5.3. ®oHJ OLIECHOYHBIX CPEICTB

®DOoHII OIEHOYHBIX CPEACTB NHCHHILIMHBI "Anrebpa" paspaboTaH B COOTBETCTBHH C JIOKAIHHBIM
HopMmaruBHbIM akToM PI'BOY BO "JIOHAYUI'C".

®DoH/ OLIEHOYHBIX CPEACTB IUCIUILTUHBI "AnreOpa” B MOJHOM 00beME MPEACTABICH B BUAC MPHUIIOKEHUS K
nanHomy PIIJI.

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

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

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

B cinyuae HEOOXOAMMOCTH, OOYYalOUUMCS M3 YHCJa JIMI[ C OFPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbs (110
3asBJICHUIO OOYYaloIIEerocs) MOTYT TMpeaiaraThCsl OIHHM W3 CICAYIONIMX BapUAHTOB BOCHPUATUS WHGPOpPMALUU C
YYETOM HX WHAUBUAYAIBHBIX MCUXOPH3HYECKUX OCOOCHHOCTEH:

1) c mprMEeHEHUEM AIEKTPOHHOTO OOYYCHHUS U TUCTAHIIMOHHBIX TEXHOIOTHH.

2) ¢ IPUMECHEHUEM CHEIMATBHOr0 000pY/0BaHUS (TEXHUKH) M MPOTPAMMHOTO OOECIICYCHHUS, UMCIONUXCS B
OT'BOY BO "ITOHAYUI'C".

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

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

- IS JIMI] C HAapyUICHWSMH ClyXa: yd4eOHO-METOMUYECKUE MarepHalbl B medarHoi ¢opme; B (opme
DIIEKTPOHHOTO JIOKYMEHTA; BHJICOMATEpUabl C CYOTHUTpaMH; HHIMBHIYATbHbIC KOHCYJIbTA[MH C MPUBICYCHUEM
CYpAONEPEBOAYMKA, UHAUBUAYAIBHBIC 3aaHUs] M KOHCYJIbTAL[UH.

- ISl NI C HapyIIEHWSAMH OIOpPHO-ABUTATENbHOIO amnmapara: Y4eOHO-METOAMYECKHE MaTepHanbl B
neyatHold Qopme; B (opMe SJIEKTPOHHOIO JOKyMEHTa; B (opme aymuodaiina; WHAWBUAYyATbHBIC 3aTaHUS U
KOHCYJIbTaIlH.

PA3JIEJI 7. METOJIMYECKHE YKA3AHMS 1151 OBYUYATOINNXCS 110 YCBOEHUIO
T CIATITAHBI

OcBoeHHE NUCIUILUIMHBI «ANrebpa» MpeaycMaTpuBacT KOMILIEKC MEPONpPHUATHHN, HalpaBleHHBIX Ha (opMupoBaHHE
y oOydarommuxcsi 0a30BBIX CHCTEMHBIX TEOPETHUECKHX 3HAHWH, MPAKTUYECKUX YMEHHH W HaBBIKOB, HEOOXOIMMBIX
AT X NPUMEHCHUS Ha IIPAKTUKE.

bazoBeiii Marepuan ocBamBaeMOW IUCIUILIMHBI JA€TCA B paMKaX JICKIIMOHHBIX 3aHATHH. KOHCHeKTHpoBaHHE IIEKIIHid
PEKOMEHIIyeTCSI BECTH B CIIEIHATBFHO OTBEACHHOW IJII 3TOTO TeTpaad. B KOHIE KaKAOH JEKIMH O3BYYHBAETCS
CIIMCOK JIOTIONHUTEIBHOW JUTEPaTyphl, KOTOPYI HEOOXOAMMO H3Y4YHTh IJisi Oojiee IONHOTO MpEACTaBlIeHHS 00
UCCIIEyEMOM BOIIPOCE.

CeMuHapckie 3aHATHS 10 JUCHHIDINHE «AnreOpa» MPOBOMATCS C LENbI0 MPUOOPETEHHS MPAKTUIECKUX HABBIKOB.
HJ'ISI PEHICHUA MMPAKTUYUCCKUX 3a/lad U ITPUMEPOB TAKKE PEKOMCHAYCTCA BECTU CIICHUAIIBHYIO TETPAlb.

Lenpro caMOCTOSATENBHOM PabOTHI SIBISICTCS TMOBTOPEHUE, 3aKPEIUICHUE W PACIIMPCHHUE TPOMICHHOTO Ha ayJIUTOPHBIX
3aHATUSAX Marepuana. Jlisg 3akperieHwsT HaBBIKOB, IIONYYEHHBIX HAa CEMHHAPCKUX 3aHATHAX, HE0O0XOIUMO
00513aTeNTFHO BHIIIOIHUTH JIOMAITHEE 3a/IaHHe.

OcBoeHre AUCHUITIIMHEL 00yYaroIuMICS [eJIeco00pa3HO MPOBOAUTE B CIIEAYIONIEM MOPSIIKE:

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

2) paboTa c OCHOBHOU W JOMOJHUTEIHHON JTUTEPATYPOH 110 TEME TIPH MOATOTOBKE K CEMHHAPCKAM 3aHATHSIM;

3) 3aKkpeTuieHre MOTYICHHBIX 3HAHUHA B paMKaX MPOBEACHISI CEMIHAPCKOTO 3aHITHUS;

4) BBINIOJIHEHUE 3aJIAHUN CAMOCTOSTEIILHOW PabOTHI IO COOTBETCTBYIOIICH TEME;

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

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




HaIMCaHWIO MICEMEHHBIX Pad0T 3HAYUTENFHO OOJIETYUT IMMOATOTOBKY K TEKYIIIEMY KOHTPOJTIO.




MHHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI
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OEIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIbHOE

YYPEXIEHUME BBICHIEI'O OBPA30OBAHMUA
«TIOHEIIKASI AKAJIEMUSI YITIPABJIEHUSI U TOCYJAPCTBEHHOM CJIYKEbI»

DaxkyabTeT MEHEIKMEeHTAa
Kadenpa Briciieit MaTeMaTUKH

®OH/I OHEHOYHBLIX CPEJICTB

110 JUCIUILIAHE (MOIYJIIO)

«Anrebpa»
Hanpanenue noaroToBku 38.03.01 DxoHoMuKa
[Tpodunb ['ocynapcTBeHHbIE M MYyHULHNAIbHbIE
(dbuHAHCHI
KBanudukanus OakamnaBp
dopma oOydeHus O4YHast
JloHenk
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PA3JEJI 1.
HACHOPT ®OHAA OHEHOYHBLIX CPE/ICTB
0 JUCUHMILVINHE (MOAYJII0) «AJredpa»

1.1. OcHoBHBIE CBeIeHUS O JUCUHHUILIMHE (MOTYJIe)

Tabmuma 1
XapakTepucTrKa AUCIUILIUHBI (MOTYJIs)
OO6pazoBaTtenbpHas MporpaMma bakanaBpuar
Hamnpapnenue moaroToBku 38.03.01 DxoHOMHKA
I'ocymapcTBeHHBIC M MYHHUITUIIATBHBIC
[Tpoduns yAap YHHIL
(brHaHCHI

KonnyecTBo pa3aenoB AUCIMILIAHBI 4
Yactb o0pa3oBarenbHOI

OO0s3arenpHas 4acTh
IPOrpaMMBbl

@OpMBI TEKYIIETO KOHTPOJIS

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

pabora

lloxaszamenu Ounas hopma 00yueHus
KonudyecTBO  3a4eTHBIX  CIMHMII 4
(KpeauToB)
Cemectp 1
Oowan mpyooemkocmsv (axaoem. 144
uacoe)
Ayoumopnasn KOHmMaKkmuasn 66
paboma:
JIeKIIMOHHBIE 3aHSITUS 32
[IpakTHyeckue 3aHsTUS —
CemuHapcKue 3aHITUs 32
KoHncynbTanuu 2
CamocrosiTesibHas paboTa 51
Kontpoab 27
Dopma NPOMENCYMOYHOU SK3aMEH

ammecmayuu
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1.2. TlepeyeHb KOMIIETEHIHI ¢ yKa3aHWeM 3TanoB (pOPMHUPOBAHUS B
npoiecce 0OCBOCHUs1 00pa30BaTeJbHON MPOTrPaMMBbl.

[IepeyeHb KOMIIETEHIINM 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 OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl

KonTtponupyemsie
HaumenoBanue
No pazzeinbl (TEMBbI) Howmep Koa unaukaropa
OIIEHOYHOT'O
/11 TUCIUILIVHBI ceMmecTpa KOMIIETEHIIUH
cpeacTna
(MomyJist)
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 3a7JaHue
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. CHCTEM 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

Pasgen 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 | PymBrvansHoe
Paznen 2. BextopHas 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

MPOCTPAHCTBA 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 JIMHENHOMU 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»

TeKkymmi KOHTPOJIb 3HAHUN UCIIOIB3YETCS ISl ONIEPATUBHOTO U PETYJIAPHOTO
yIpaBieHUs] y4eOHOU AESITeTbHOCTHIO (B TOM YHCIIE CAMOCTOATEIHHOU paboToil)
00yJaroIIXcsl.

B ycnoBusix OanmiabHO-pEHTHHTOBOM CHUCTEMBI KOHTPOJS pPE3yJIbTaThl
TEKYILEro OIEHUBAHMS OOYYarONIeToCs HCIOIB3YIOTCS KaK II0Ka3aTellb €ro
TEKYIEro peutuHra. TeKylmuid KOHTPOJIb YCHEBAEMOCTH OCYILIECTBISETCS B
TEYEHUE CEMEeCTpa, B XO0Ji€ MOBCEIHEBHOM YyueOHOU paboThl MO WHIUBUYATbHOU
WHULIMATUBE TpenojaBarens. JlaHHbII BHA  KOHTPOJS  CTUMYJIUPYET Y
oOy4Jaromnierocsi CTpeMJeHUE K CHUCTEMAaTUYeCKOW CaMOCTOATEIbHON paboTe 1o
W3YUYCHUIO JTUCHUTUIUHBI (MOIYJIS).

Tabnuna 2.1.
Pacnpenenenue 0anaoB o BUgaM y4eOHOM IeSITEIbHOCTH
(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 padbora);
N3 — napuBHUayabHOE 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.

11 10
3aoanue 1. JIns 3ananHbIx Matpul] A :( 1 2) u B= (2 3):

1) Haiitu matpuny C = A’ — (A+B)(2A-B).
2) Pemuth MaTpuyHoe ypaBHeHUue AXB = E , rie E — equHuYHas MaTpHIIa.
3aoanue 2. Boryuciuth onpenenuTensb 4-ro nopsjaka:

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:

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

4x, —3X, + 2%, = 1.
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3aoanue 3. Pemuth cUCTEMY JIMHEHHBIX ypaBHEHUH MeToa0M [aycca:

XX + X, + 2X; + 5X, = 2,

X + X +  2X, = =2,

l2x, + 4x, + 1lx, + 1lx, = -11

X, - 2X, — 3% - 10x, = -7.

3aoanue 4. ITpoBepuTh pa3peImMOCTh CUCTEMbI U HAUTH €€:
2X, — X = 3 + X = 1
X, + 2%, + A4x, X, = 2,
4x, + 3X, + 5X X, = 5.

Hnouesudyanwvnoe 3adanue Ne3
(OemoncmpayuoHHblil éapuanm,)
PaGoTta cocTouT U3 ABYX 3a/laHUii U BKJIIOYAET B ceOs 3ajaHusl 1O pa3zerty 2.

Bce 3aganus onenuBarorest no 4 6aiia.

3adanue 1. Jls 3aqanHbIX BekTopoB a = (-1, 2) u b = (2, 4) Haitru:

1) Bextop € =34 —2b u ero mmHy;

2) KOCHHYC yIiia MeX/y BEKTOpaMu a H b;

3) rIonaab TpEyrojibHUKA, TOCTPOSHHOIO Ha BeKTopax d u b .

3aoanue 2. [151a 3amannsix BekTopoB d =(3,2,1) u b= (2, —2,1) naiitu:

1) emuHUYHBIA BeKTOP C , MEPICHIUKYISPHBINA BeKTOpam a u b ;

2) IO b IapaILIeTIOrPaMMa, TTOCTPOSHHOTO Ha BEKTOpax a u b .
3aoanue 3. 3anansl Tpu Bekropa & =(-1,1, 2), d,=(0,3,-1), 8 =(3,1,0)

1) loka3aTh, 4TO BEKTOPHI d,, &8,, 8, 00pa3yroT Oa3uc B IPOCTPAHCTBE R?.

2) Haiiti koopauHate! Bektopa b = (9, —1, —6).

Hnoueuoyanvnoe 3adanue Nod
(OemoncmpayuoHHblil éapuanm,)
Pabora cocTonT U3 IByX 3aaHUi W BKJIIOYAET B ceOs 3aJlaHMs 110 pa3eny 3.
3amanue 1 onenuBaeTcs B 5 6ayioB, a 3aganue 2 — B 10 Oayuios.

3aoanue 1. Vcnonw3ys  mpoiiecc

OpTOroHaIn3anuu,

MOCTPOUTH

OPTOTOHAJIBHBIM 0a3uC MOAIPOCTPAHCTRA L:@,aj,i), rje az(—l, -2,1,2),

a, =(1,0,-2,-1), a, =(2,1,0,0).
3aoanue 2. ]l kBagpaTuuHON (HOPMBI
2X2 = 2X2 + 2X2 — 2X X, — 6X,X, — 2%, X,
BBITIOJIHUTE CIEAYIOIINE 3aaHus:

1. mpuBeanTE KBaAPATUUHYIO (POPMY K KAHOHUYECKOMY BHUIIY;
2. s MaTpUllbl KBaJpaTUdHOM (GOpPMBI HaWAWTE COOCTBEHHBIC 3HAYEHUS U

COOTBCTCTBYIOIIHNEC UM COOCTBEHHBIE BCKTOpaA.
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Huoueuoyanvnoe 3adanue Ne5
(OemoncmpayuonHwlil 6apuanm,)
PaGoTta cocTouT u3 ABYX 3aaHUiA U BKJIIOYAET B ceOs 3aaHus 10 paszieny 4.
O0a 3a1aHMs OIIEHUBAIOTCS 10 S5 0aJIIOB.
3adanue 1. PanloH KOpMIIEHHS CTaJa KPyIHOIO pOraTroro CKOTa COAECPKUT
nutarenbHbie BemectBa A, B u C. B cyTku OJHO >XKMBOTHOE JIOJIKHO ChHEIATh
MUTATEIbHBIX BEIECTB PA3HOrO BHUJIA HE MEHEE OIPEJEICHHOrO0 KOJIWYECTBA.
OpaHako B YUCTOM BHJI€ YKa3aHHbBIE BEUIECTBA HE MPOU3BOAATCS. OHU COiepKaTCs B
koHueHntpatax Ki; m Ky KonnuecTBo mnuTareiabHBIX BEHIECTB B KUJIOTpaMMe
KOHIIEHTpaTa, CTOMMOCTh KWJIOIpaMMa KaXJOro KOHIIEHTpaTa ¢ HOPMBI
NOTPeOICHUS KaXKI0T0 MUTATEILHOTO BEIIECTBA TPUBEJCHBI B TAOJIUIIE:

KonnuecTBO MUTATEIBHBIX
Hopmbl notpebnenust
BEIIECTB
[IurarenpHbIe BELIECTBA 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 MOAEN> MUHUMHU3AIMU 3aTpaT HA MOKYIKY KOHIIEHTPATOB JIJIs
palMOHAIBHOTO KOPMJICHHS KMBOTHBIX C PACUue€TOM Ha OJIHO KUBOTHOE U PEIIUTH
MOJIYYSHHYIO 3a]]a4y CUMILJIEKC-METOJOM METOJIOM.

3adanue 2. ]I npor3BOACTBA TPEX BUJIOB MPOAYKIWUU UCHOIB3YIOTCS TPU
BUJIa ChIpbsi. HOpMBI 3aTpar Kakoro W3 BHUJOB CHIPbS Ha €IUHUILY MPOIYKIIUU
JTAHHOTO BH/IA, 3aT1aChl CIPHS, & TAKXKE MPUOBLIH C €IMHUIIBI POTYKIIUH TPUBECHBI
B Tabmumax BapuaHToB. ONpenenuTh MUIaH BBIMYCKA MPOAYKIHH IS TTOTYUYCHUS
MaKCUMaJbHOW TMPUOBLIM W PEIIMTHh TMOJYYCHHYIO 3a7ady CHMILIEKC-METOI0M
METOJIOM.

[Iponykius A B C 3anacel
CoIpbe i CBIpbS, E1I.
| 3 2 - 18
1 - 1 1 4
11 1 2 - 10
[TpuObLIb, JICH. e/1. 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. PerieHreM Kakoi U3 MPUBEICHHBIX cUCcTeM siBiisgeTcst Habop (1, 0, — 2) ?

{ZX1 — X, + 2%y = =2, {3X1 +2X, — X3 =5, {xl — X, + 2% =3,
a 0 B

0 X, +2X, — X3 =3, ) X — X, + X3 =1,
X — Xy +2X5 ==3; 2Xy + 2X3 = 2.

0 - 2 -2
A2.Yemy paBHO A — 2B, eciu A:(Z OJI/IBZ( ]?

4 -5) 4 -3) -4 3) 4 3\ 4 5
e L P R G A I
5 1 2 -1
B1. Yemy paBHO A-B, eciu A:(l OJI/IBZ j?
11 2)
o [5 3

o (10 -1, 9 2) 10 -2) 9 —2
" of Pliof "2 —1f Pla 1)

3 -7
B2. Yemy paBHa oOpaTHasi 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
0120
B3. Yemy paBen panr matpunel ([0 4 5 0|?
0 780
a) 0; 0) 1; B) 2; r) 3; o) 4.

B4. Kakas u3 IMPUBCACHHBIX CUCTCM ABJIAICTCA HECOBMECTHOM?

X+ X4+ X3=3,
{105x1 +201x, =0, { X, +2X, =1,
B

0) 2%, +2X, + 2X; =6,
101x, +110x, =0; 4x, +8X, = 4;
19X, +9X; +5X;3 =15;

3%, +5X, + 7X3 =0, 3%, 43X, +3%; =3,
r) <9X +7X, +9%; =0, 1) (5% —3X, +7X; =1,
2%, +4X, +6X5 =0; 4%, +4X, +4X; =5.

Cl1. Pemuts C2. Bpuuciauth C3. Pemuts
CUCTCEMY MCTOJZOM OIIPCACIUTCIIb: CUCTCMY MaTpUIHbIM
Kpamepa: METOJIOM:

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

33X, — X, =9, 6 4 0 3 3%, — X, + X3 =4,

2X; + 3%, — Xy =T. 52 0 2| 2%, +2X5 =-2.
2 1 -3 1

Kpumepuu oyenueanusn 3aoanuii PP-1

[TpaBwibHBIN 0TBET Kaxkaoro u3 3aaanuiit A1-A2 u Bl - B4 onenuBaercs no
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
BBIOpal €IMHCTBEHHO IPABWJIBHBIM OTBET M3 IATH MPEIoKeHHBIX. KommaecTBo
MOJYYEHHBIX OauioB 3a 3amaHus Tuna C 3aBUCUT OT IIOJHOTHI PEIICHUS H
MPaBUJILHOCTH OTBeTa. IIpaBWiIbHBIA OTBET MPU OTCYTCTBUM TEKCTa PELICHUS
ouiennBaetrcs B 0 0ayUIoB.

O6miee KoMuecTBO HAOpPaHHBIX OAITOB 32 paboTy PP-1 mo3BossieT O1leHUThH
YCHENTHOCTh €€ BBIMOJTHEHUS U YPOBEHb YCBOCHHSI YUeOHOTO MaTepuaiia pasnaena |
«CurcTembl IMHEVHBIX ypaBHEHUN. OTIPENeITUTENN.



13

Pacuemnan paooma Ne2 (pazoen 2)
(Oemoncmpayuonuslil 6apuanm,)

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

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

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

Yactb 3 cocToUT U3 Tpex 3aaHuil, TpeOYIOUUX MOJHOTO pelieHus (3a1aHus
tuna C). Ilpy uX BBHINOJHEHUHM HEOOXOAMMO 3alUCaTh MOJHOE OOOCHOBAHHOE
pelieHue 1 OTBET.

3aoanusn

Al. Yemy paBHBI KOODAMHATH BekTopa C=3a-b, ecnim a=(1 2, —1),
b=(11 2)?
a) (0,33); 06) (25-5); 8 (0,3-9); ) (2,59%); ) (25-1).
A2. UYeMy paBHO CKaJISIpHOE IIPOU3BEICHUE a-b, ecnm a=(-10,3)),
b=(2,1-1)?
a) (-2,0,3); 6) —5; B) 2415; 1) 25; n 112).
B1. KakoBbl KOOpAMHATHI BEKTOpA AM, ectn M — Touxa NepeceueHHUs

nuaronaieit mapamieaorpamma OABC |, mocTpoeHHOr0 Ha BEKTOpax OA= L, L0)wu

oC = (0,-3,1),a O — Hayamo KoopAMHAT?

a)(1,4,-1); 0)(-1-41; B)(i,—l,lj r) (LZ,—EJ ﬂ)(—l,—Z,ij

2 2 2 2 2 2
B2. Yemy paBHO (5—5)2, ecn |d|=242, |b|=4, a7b =135°7
a) 40; 6) 8(3—+2); B) 8; r) 8(3++/2); nm) 4(6-+/2).

B3. Ilpu KkakoM 3HadeHnn A BekTopsl a=Al +2] —K, b =i +4] + 24K
B3aMMHO TICPIICHINKYJIIPHBI?
a) 2; 0) —4; B) 1; r) 4; ) 8.
B4. Kakasi U3 IpHBEICHHBIX TPOEK BEKTOpoB a, b, € obpasyer Gasuc B
TPEXMEPHOM MTPOCTPAHCTBE?

2) da=(111, b=(0,00), c=( 2 3);
6) d=(12,3), b=(4,56), ¢=(7,89);
B) d=(1,0,0), b=(0,0,2), €=(0,0,5);
r) d=(1,0,0), b=(120), ¢=(1273);
) a=(111, b=@123), c=(234).

C1. Halitu oObeM TpeyrojibHOM NUpamMuAbl C BEpUIMHAMU B TOYKaX
A(2,2,2), B(4,3,3),C(4,5 4) u D(5,5,6).
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C2. Haiitu yroa Mexay IMaroHaJIsIMHU MapajijiesiorpaMMa, MOCTPOSHHOTO Ha
BexkTopax a=(2,1,0) u b =(0, -2,1).

C3. Ilokasarb, uro Bexktopel d=(1 —2,2), b=(2,3 -1 u t=(-1123)
00pa3yroT 06a3uC B TPEXMEPHOM TPOCTPAHCTBE W Pa3IokuTh BekTop P = (1, —8, 2)

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

[IpaBunbHbI OoTBeT Kaxkaoro w3 3aaanuii Al-A2 u Bl -B4 pabGotsr PP-2
omernBaeTcs mo 1 Oamry. Ilomnoe mnpaBwibHOe pemenue 3amanus C1-C3
olieHHBaeTcs 1o 3 6aymia. MakcuManbHbII Oalll 3a BBINOJHEHUE BCEei paboThl — 15
OaILIOB.

3amanus tuna A u B cunTaloTcs mpaBHIBHO BBIOJHEHHBIM, €CIH CTYACHT
BbIOpaN €JMHCTBEHHO MPABUJIBHBIA OTBET U3 ISTH MpEAsIoKeHHBbIX. KommuecTBo
MOJy4YEeHHBIX OayioB 3a 3amaHusi Tuna C 3aBUCUT OT MOJHOTHl PEIICHUS WU
MpaBUIBLHOCTH OTBeTa. [IpaBUIIBHBIM OTBET HPH OTCYTCTBUU TEKCTA PEIICHUS
ouieHuBaercs B 0 6aios.

O61iee KoMYeCcTBO HAOPaHHBIX OAITOB 3a paboTy PP-2 mo3BosisieT OlleHUTh
YCHELIHOCTh €€ BBIIIOJHEHHUS U YPOBEHb YCBOCHHS YU€OHOI0 MaTrepuaia pasziena 2
«BekTropHas anredpa 1 TuHEIHbIE TPEOOPA30BAHUSY.

Pacuemnan paboma Ne3 (pazoen 3)
(OemoncmpayuoHHbwlil éapuanm,)

Pacuernas pab6ora (PP) cocrouT u3 ogHOro 3agaHusi mo teMaMm pasjena 4
«IIpuMeHeHHe JIEMEHTOB JIMTHEMHON alreOpbl B 9KOHOMHKEY , TPEOYIOIIUX MTOJHOTO
pemenusi. [Ipu ero BbIMONIHEHHH HEOOXOJMMO 3aMUCcaTh MOJHOE OOOCHOBAHHOE
pELIEHNE U OTBET.

3aoanusn

1. ’Kene3HoaopokHOE JIETIO IaHUPYET CHOPMHUPOBATH COCTAB U3 TPY30BbIX
30-ToHHBIX U 40-TOHHBIX BaroHOB, IIPUYEM COCTaB TO€3/a HE JTOJDKEH MPEBBINIAThH
40 BaronoB. IIpenBaputenbHO HEOOXOAUMO BAaroHbI OTPEMOHTHUPOBAThH. PeMOHT
MeHblero Barona ooxonautcst 3000 py6neit, a 6onbmiero — 5000 py6nei. [emno
BbAenunu 150 teicsay pyOeit Ha peMoHT BaroHoB. HeoOxoaumo:

1) CocTaBuTh 2KOHOMHUKO-MaTEMAaTUUECKYIO0 MOJICNIb OMPEACIICHUSI COCTaBa
Moe3/1a ¢ 1eJIbI0 MAKCUMHU3AIMU €T0 CYMMapHOU Tpy30IepeBO3UMOCTH.

2) PemmmTh MOTYyYEHHYIO MOJIENIb CUMILIIEKC-METOIOM.

Kpumepuu oyenueanusn 3aoanuii PP-3

KonuyecTBo momydeHHbIX OaaioB 3aBUCHT OT TOJHOTHI PEIICHHUS U
MPaBUILHOCTH OTBeTa. [IpaBUIIBHBIM OTBET TPH OTCYTCTBUU TEKCTA PEIICHUS
oneanBaetTcs B 0 OayoB. [lomHOE mpaBUiIbHOE pEIICHHE 3aJaud OICHUBACTCS B
10 GanoB

O6miee KoMuecTBO HAOPaHHBIX OAITOB 3a paboTy PP-3 mo3BossieT O1leHUTH
YCHEMIHOCTh €€ BBIMOJIHEHHUS! U YPOBEHb YCBOCHHUS YUEeOHOro MaTepuana pasaena 4
«IIpuMeHeHne 3IEMEHTOB JIMHEHHON anreOpbl B SKOHOMUKE.
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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

Ipoduasb «I'ocygapcTBEHHbIC U MYHUIIUTIATbHBIE (DMHAHCHD)
Kadeapa Beicliein MaTremMaTuku

JucuuminHa (MoayJab) «Anredpay

Kype 1 Cemectp 1 ®opma 00y4yeHHst OUHAS

9K3AMEHAILIMOHHBIN BUJIET Nel

Teopernueckue BONpocCHl.

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

3aoanue 1. Peminth CUCTEMY JIMHEWHBIX YpaBHEHUI MeToioM Kpamepa:

XX + X, + 3X; = 4

3aoanue 2. Pelinth MaTpUYHOE YPAaBHEHHUE:

1 -2 -2 3 5
X = _
-3 4 7 -1 0
3adanue 3 HailTu mioniaapr napaiienorpaMMa, OCTPOCHHOTO Ha BEKTOpax

P u G, ecim m3BectHO, uto P=b —2d, G=2a+b,|d|=1, |b|=3, £(a,b)=30°,

3aoanue 4. llex mMoxeT nMpou3BOaUTH B AeHb 10 50 uzaenuit A u go 20
m3nenuit b. CyTouHslil pecypc meTtauia coctaBisieT 60 Kr, pu 3TOM Ha U3aeaue A
pacxoayercss 1 xr meramia, a Ha uzaenue b — 2 kr. CocTtaBuUTh IIJIaH BBINTyCKa
u3Jienui, 00eCTIeUnBAIOIINI 1[eXy MaKCUMaJbHYIO MPUOBLIb, €CIIU U3BECTHO, YTO
u3jenie 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





