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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:

AnropurMu3alys U NporpaMMHApOBaHue

Maremarnueckuii aHaIHn3

DKOHOMETpHKA

[lonroroBka K mporeype 3allruThl U 3alIUTa BRITYCKHON KBATH(DUKAITMOHHON DPabOTHI

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

O6mas Tpya0EMKOCTh TUCITUIUIHHBL "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. Matpu1isl u onepanuu Haj 1 4 |IIKo OC II J1.1 0
HuMH /Jlex/ =21 JI.2J12.1
JI2.2J13.1
J13.2
21092
Tema 1.1. Marpwuiis! u orepamnuu Haj 1 4 I[TKo OC 11 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 6 |IIKo OC II J.1 0
-2.1 JI1.2J12.1J13
1 J13.2
21022
Tema 1.2. Onpenenutenu u ux coiictea /JIex/ 1 4 [IKo OC II JI1.1 0
-2.1 JI1.2J12.1J13
1 J13.2
2192
Tema 1.2. Onpenenurenu u ux coiictea /Cem 1 4 1Ko OC II JI1.1 0
3an/ -2.1 JI1.2J12.1J13
1 J13.2
21092
Tema 1.2. Onpenenurenu u ux cBoictsa /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. Pemienue cucreM JTMHEHHBIX [IKo OC 11 JI1.1
ypaBHeHuii /Cem 3an/ -2.1 JI1.2J12.1J13
1 J13.2
21032
Tema 1.3. Pemmenne cucrteM JTMHEHHBIX [IKo OC 11 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 II JI1.1
3aH/ -2.1 JI1.2J12.2J13
1 J13.2
21092
Tema 2.1. Bexrops! u oneparuu Hag HuME /Cp/ [IKo OC II JI1.1
-2.1 JI1.2J12.2J13
1 J13.2
21032
Tema 2.2. JIuneitabie npeodpazoBanust /JIex/ I[MIKo 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/ -2.1 JI1.2J12.2J13
1J13.2
21092
Tema 2.2. Jluneiinsie npeobpazoBanus /Cp/ IIKo OC 11 J1.1
-2.1 JI1.2J12.2J13
1 J13.2
21092
Pa3znen 3. EBKINI0BBI NPOCTPAHCTBA
Tema 3.1. EBinoBs! ipocTpancTsa /Jlex/ [IKo 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/ [IKo OC II JI1.1
-2.1 JI1.2J12.2J13
1 J13.2
21032
Tema 3.2. Kpaaparuunsie ¢opmbl /JIex/ [IKo OC 11 JI1.1
-2.1 JI1.2J12.2J13
1J13.2
21022
Tema 3.2. KBanparuunsie ¢opmer /Cem 3an/ [IKo OC II JI1.1
-2.1 JI1.2J12.2J13
1J13.2
21092
Tema 3.2. KBapparuunsie Gpopmsr /Cp/ IIKo OC 11 J1.1
-2.1 JI1.2J12.2J13
1J13.2
2192
Koncynpsramms /Konc/ [IKo OC 11 J1.1
-2.1 JI1.2J12.2J13
1 J13.2
2132
Pa3znen 4. IlpumeHeHne 3J1eMEeHTOB JTHHEHOH
ajredpbl B IKOHOMHKe
Tema 4.1. 3agaun TUHEHHOTO 1Ko OC 11 JI1.1
nporpamMmupoBanus /JIex/ -2.1 JI1.2J12.2J13
1J13.2
21092
Tema 4.1. 3agaun TUHEHHOTO I1IKo 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/ [IKo OC 11 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

Tema 4.2. Cumrmexc-meton /Cp/ 1 4 |IIKo OCII JI1.1 0
-2.1 JI1.2J12.2J13
1 J13.2
2132

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

ABTOpBI, 3arnaBue HS}IS,TCJ'ILCTBO, rong

JI1.1 |JlakepHuk, A. P. Bricmas matematrka. Kpatkuii kype : yue6HOe Mockaa : Jloroc, 2020
nocobue URL: https://znanium.com/catalog/
product/1214510 (528 ¢.)

J1.2 OCHOBHI BbICIICH aNTeOphl: yaeOHOe ocodue - Hoocubupck : CI'YIIC,
B. B. Baosun, U. URL: https://e.lanbook.com/book/217847 (324 c.) 2021
A. Breierkanus, C.
. Pakun
2. lonoJIHUTeIbHAS JIMTEPATypa
ABTODBI, 3arnaBue WznarenbCcTBO, TOM
J12.1 Jluneiinas anrebpa: Yacte 1: yaebHOe mocoOue. Bonrorpaz : BonrI' TV,
A. A. Kpyruimun, H. | URL: https://e.lanbook.com/book/279752 (76 c.) 2021
A. UnbkoBa, E. B.
[Tamrox
J12.2 Jluneiinas anre6pa. Yacts 2 : yuebHoe mocobue. URL: Bomrorpan : BonrI TV,
A. A. Kpyrunun, H. |https://e.lanbook.com/book/381896 (116 c.) 2022
A. UnbkoBa, E. B.
[Tamrox
3. Metonnueckue pa3padoTku
ABTODHI, 3arnaBue N3parenscTBO, rog
JI3.1 AunreOpa : MeToanueckne yka3aHus 10 OpraHu3alin ®I'BOYBO
Bynsika, B.C. CaMOCTOSATEJILHON pabOThI AJIs CTYAeHTOB 1 Kypca "HOHAVYUI'C", 2024

00OpazoBaTeTbHON TPOrpaMMBbI OakaJlaBpraTa HaIrlpaBJICHUS
noarotoBku 38.03.01 DxoHomuka (mpoduis «Hamoru u
HAJIOT000JI0KEHHUEY ) OUHOM




ABTODEHI, 3arnaBue W3 narenscTBO, TO

thopmer o0yuenwust (41 c.)

J13.2 Anrebpa : Meronudecknue peKOMEHIAIUH JIsT ®I's0Y BO

Kypca 00pa3oBarelbHOM MporpaMMEbI OakaiaBprara
HarnpasyieHus noarotosku 38.03.01 DxoHomuKa
(npodus «Hamoru 1 HaOrooOI0KEHHE)» ) OUHOU
dopmbl 00yuenus (41 c.)

Byneixa, B. C. MPOBEICHHS CEMUHAPCKUX 3aHATHI [T CTYIEHTOB | "TOHAYUI'C", 2024

4.2. IlepeyeHb pecypcoB
HH(OPMALMOHHO-TeJIEKOMMYHHKAIIMOHHOM ceTH ''UHTepHeT"

n1 |Hayunas snexrponnas 6udnnorexa «KUBEPJIEHMHKA» https://cyberleninka.ru/

32 | 9bC «JIAHD» https://e.lanbook.com

4.3. IlepeyeHb NPOrpaMMHOro odecrnedeHust

JluneH3noHHOE H  CBOOOMHO  paclpoCTpaHseMoe  MpOrpaMMHOE  OOecriedeHue, B  TOM
OTCYECTBEHHOTO MPOU3BOJICTBA:
- Libre Office (mumen3us Mozilla Public License v2.0.)
- 7-Zip (munen3ust GNU Lesser General Public License)
- AIMP (mmuniensus LGPL v.2.1)
- STDU Viewer (freeware for private non-commercial or educational use)
- GIMP (mmunensust GNU General Public License)
- Inkscape (nuuensust GNU General Public License).

YHUCJIC

4.4. IIpodeccnonanbHble 0a3bl JAHHBIX H HHPOPMAIHOHHBIE CIIPABOYHBIC CHCTEMBbI

HpO(I)CCCI/IOHaJ'IBHLIC 0a3nl JaHHBIX U I/IH(i)OpMaI_II/IOHHBIe CHIPaBOYHBIC CUCTCMBI HC UCIIOJIB3YIOTCH.

4.5. MaTepuaibHO-TeXHUYECKOe ofecnevyeHne TN CUUILINHBI

Jns mpoBeneHust y4eOHBIX 3aHSATHH, NPEAYCMOTPEHHBIX OOpa3oOBaTeNbHONW MPOrpaMMOl, 3aKperlIeHbI

Ay JUTOPUHN COITIAaCHO paCIIUCaHUIO y‘l66HLIX 3aHSATHI:

pabodee MECTO TIpEIoJiaBaresi, MOCaJ0uYHble MECTa M0 KOJMYECTBY OOyHaromMXCs, JOCKa MEJOBas, NMEePCOHATbHBIN
KOMITBIOTEP C JIMIICH3MPOBAHHBIM MPOTPaMMHBIM O0ECIICUCHUEM OOIIero Ha3HAYCHUS, MYJbTUMEIAUNUHBIA MPOCKTOD,

OKpaH, UHTCPAKTUBHAA IMAHCJIb.

PA3JIEJI 5. POHI ONEHOYHBIX CPEJICTB

5.1. KonTposibHbIe BONPOCHI M 3aJaHUs

. Ilonstue uncnoBoi Marpullbl. JlelcTBUs HaJl MaTpULIAMHU.

. OnpenenuTeny KBaJpaTHBIX MaTpPUIL.

. IIpaBna BEIYUCIIEHUS ONIPEEIIUTENEH.

. CBoiicTBa OmpeIeTUTEICH.

. OOparHas MarpuIa.

. Pemenne cucreM NTMHENHBIX ypaBHEHU 1o npaBuiny Kpamepa.

. Pemenne cucTem JIMHEWHBIX YPaBHEHUHA METOIOM O0paTHOW MaTpPHIIHL.

. Pemienue cucrem JIMHEHHBIX ypaBHEHUH MeTooM [aycca.

. PemieHue mMarpu4HbIX ypaBHEHU.

. Koopaunars! BekTopa. JInHelHbIe onepanny HaJ, BEKTOPaMH.

. YCII0BHE KOJUTMHEAPHOCTH JIBYX BEKTOPOB.

. CkansgpHOe pou3BeIeHNE BEKTOPOB.

. BekropHOe npon3BeieHNE BEKTOPOB.

. CoOcTBEeHHBIC 3HAUEHUS U COOCTBEHHBIC BEKTOPHI MATPHIIEI.

. TeopeMa 0 cOOCTBEHHBIX 3HAYCHUSIX CUMMETPUIECKON MaTPHIIbI U €€ CIICACTBUE.
. OpTOoroHanbHbEIE MaTpPHUIIBI M UX CBOMCTBA.

. OprorosaipHOe npeodpazoBaHue.

. KBanmparuunas ¢popma. OcHOBHBIE onpeiesieHusl. MaTpu4HbIN BUJ KBapaTHIHON (DOPMBI.
. JIuneitHoe npeoOpazoBaHie NEPEMEHHBIX. JKBUBAICHTHBIE KBAIpaTHYHbBIE (DOPMBI.
. Teopema o nmprBeAeHUM KBaAPAaTUIHOH (HOPMBI K KAHOHHUECKOMY BUIY.

. 'eomeTpuueckuii CMBICIT TMHEHHBIX HEPABEHCTB.

. OCHOBHBIE 337a4M TMHEWHOTO POTrPaMMHUPOBAHUS.

. CuMmmekc-MeTox.
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5.2. Tembl NUCbMEHHBIX padoOT

1. Marpuup! u feiictBust ¢ HUMH. ONpe/Ie/UTENH KBAIPATHBIX MATPHIL.




2. OOparnas marpura. Pemenue cucreM THHEHHBIX ypaBHEHUH.

3. [IpeoOpa3oranus KOOpAMHAT. [lraroHanu3aius.

4. Kpurepuii CunbBecTpa.

5. 'eomeTpuueckuil METOI pELICHUS 3a[a4 JTUHEHHOr0 NpOrpaMMHUPOBAHHUS.

5.3. @oH1 O1IEHOYHBIX CPEICTB

@DOoHI OLEHOYHBIX CPEICTB JAUCHMIUIMHBI "AnreOpa" pa3paboTaH B COOTBETCTBUM C  JIOKATBHBIM
HopMaTtuBHbIM aktoM PI'BOY BO "IOHAVYUI'C".

®DOHJT OIIEHOYHBIX CPEACTB AUCIUIUIMHEI "AnreOpa" B IMOJHOM 00BeMe MPEACTABIICH B BUIE MPIIIOKCHHUS K
JanHomy PIIJT.

5.4. IlepeyeHb BHI0OB OLICHOYHBIX CPEICTB

WunuBuIyamsHOE 3aManre, pacueTHas paboTa, BOPOCH AJIsI IOATOTOBKH K SK3aMEHY .

PA3JIEJI 6. CPEACTBA AJANTAIMU NPENNIOJABAHUA JUCHUIIJIMHBI K
INOTPEBHOCTAM JIUI C O PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbSA

B ciydae HeoOxomumocTH, 0OydaroIMMCsT U3 YMCIIA JIML C OTPaHUYCHHBIMU BO3MOXKHOCTSAMH 3JI0POBBS (110
3asBJICHUIO OOYYaloLIerocs) MOTYT TpeajararbCsi OAHM W3 CIEAyIOIUX BapHaHTOB BOCIPHUATUS HH(opMaiuu c
YYETOM MX WHAWBUAYAIBHBIX MCUXO(PHU3MYECKUX OCOOCHHOCTEH:

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

2) ¢ NPUMEHEHHUEM CHCLMATBHOTO 000PYI0BaHHUS (TEXHUKH) M MPOTrPAMMHOIO O0CCIICYCHHUS, MMECIOLIUXCS B
OI'BOY BO "IOHAYUI'C".

B mponecce oOydeHHss mpu HEOOXOAWMOCTH Uil JIML C HapyLIEHHSIMH 3pEHHs, CIyXa U OIOPHO-
JBUraTeJIHOTO alliapara IpeA0CTaBIAI0TCS CIEeLyOE yCIOBUS:

- JUI JIAL ¢ HapyUICHUSMH 3peHHs: y4eOHO-METOIMUYECKHE MaTepHaibl B IeyaTHOH (opMme yBeTUUECHHBIM
mpudTom; B ¢GOpMe D3IEKTPOHHOIO MJOKYMEHTa; B ¢opMme ayauodaiiia (mepeBoA Y4eOHBIX MaTrepHaloB B
ayanodopmar); MHIUBUILYAIbHBIE 3aJaHUS U KOHCYJIbTALUH.

- JUId JIMI C HapyIIeHWsSIMH Cllyxa: y4eOHO-METOAMYecKHe Marepuanbsl B redaTtHoil ¢opme; B dopme
9JIEKTPOHHOTO JOKYMEHTA; BHACOMAarepuaibl C CyOTHUTpaMu; HHOWBHIyaIbHBIE KOHCYJIBTAllMM C MPUBJICYCHUEM
CYPZOIIEPEBOIUHKA; MHANBU LYy ATbHBIC 3aJaHMUsI U KOHCYJIbTALIH.

- JUIsL JUMI] C HapylIIeHWSMH OIOPHO-JBHUTaTEeIbHOIO ammapara: Yy4eOHO-METOAMYECKHE MaTepHalbl B
neyatHold Qopme; B (opMe DJIEKTPOHHOIO JOKyMeHTa; B (opme aynuodaiina; WHAMBUAYAIbHBIC 3aJaHUS |
KOHCYJIbTaLlUH.

PA3JIEJI 7. METOJIUYECKME YKA3AHUS JJISI OBYYAIOIMXCS 110 YCBOEHUIO
TUCHUTIIINHBI

OcBoeHUE NUCIUILIMHBI «ANreOpa» NpeaycMarpuBacT KOMILIEKC MEPONpPHUATHMN, HAIpaBlICHHBIX Ha (opMuUpoBaHHE
y oOydJarommxcsi 0a30BBIX CHCTEMHBIX TEOPETHYECKHX 3HAHUM, MPAKTUYECKUX YMEHUH M HaBBIKOB, HEOOXOIUMBIX
JUISL X TIPUMEHEHUS Ha TTPaKTHKE.

bazoBrlit MaTepuan ocBavBaeMOU TUCIUIUIMHBI JA€TCS B paMKaxX JIEKIIMOHHBIX 3aHATHI. KoHCnekTupoBaHWE KM
PEKOMEHIyeTCsl BECTH B CIICHMAIBbHO OTBEACHHOW IS 3TOro TEeTpaau. B KoHIE KaKIOW JEKIUU O03BYUUBACTCS
CIIMCOK JIOTIONIHUTENBHOM JINTEPaTyphl, KOTOPYI0 HEOOXOAMMO W3y4YUTh A Ooliee TOJHOTO NPEACTaBICHHUS 00
HCCJIeTyEMOM BOITpOCE.

CeMuHapCKUe 3aHATUS 10 JUCHUILIMHE «ANTeOpa» MPOBOAATCS C LENbI0 MPUOOPETCHHS MPAKTUYSCKUX HABBIKOB.
st penieHust NpakTUYECKUX 33134 U IPUMEPOB TAKKE PEKOMEHAYETCS BECTH CIIELUATBHYIO TETPAlb.

Ilenpt0 CaMOCTOSITEIEHON PabOTHI SIBISICTCS] TTIOBTOPEHUE, 3aKPETUICHUE ¥ PACIIUPECHHUE MPOUICHHOTO HA ayIUTOPHBIX
3aHATUSAX Marepuana. JIJis 3aKkperuicHWsl HaBBIKOB, IIOJNYYEHHBIX HA CEMHHAPCKUX 3aHATHAX, HE00XOIUMO
00s13aTeNTFHO BHIMTOIHUTH JIOMAITHEe 3a1aHue.

OcBoeHne AUCIUIUIMHBI 00yYaoIUMHCS 1IeJIecO00pa3HO MPOBOJANTH B CIEIYIOIIEM HOPSIIKE:

1) nonyuyeHue 6a30BBIX 3HAHUI 110 KOHKPETHOM TeMe JUCIUIUIMHBI B paMKax 3aHATUH JICKITAOHHOTO THIIA,

2) paboTa ¢ OCHOBHOW U JIOTIOJTHUTEIBHOM JIUTEPATY POl 110 TeMe IIPU MOJTOTOBKE K CEMHHAPCKUM 3aHSATHUSM;

3) 3aKperuieHne MOYIeHHBIX 3HAHUH B paMKaxX MPOBEACHUS CEMIHAPCKOTO 3aHSTHS,

4) BBINIOJTHEHHUE 3aJIaHUN CAMOCTOSTEIILHON Pa0OTHI 10 COOTBETCTBYIOIICH TEME;

5) monaydyeHuEe MAOMOJHUTEIBHBIX KOHCYNbTAMH Y TIPENoAaBaTesisi MO COOTBETCTBYIOIIEM TeMe B JHM M 4Yachl
KOHCYJbTALIUA;

6) cepbe3HaT W METOMWYECKH TPaMOTHO OpTaHW30BaHHAs padoTa IO TOATOTOBKE K CEMUHAPCKAM 3aHSATHSM,
HAIKMCAHUIO MMCbMEHHBIX PA00T 3HAYUTEIHLHO OOJICIYUT MOJTOTOBKY K TEKYIIIEMY KOHTPOJIIO.
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@OoHJT OLIEHOYHBIX CPEICTB IO AWCHUIUIMHE (MOAYNIO) «Anredpa» as
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PA3JEJI 1.
HACHOPT ®OHAA OHEHOYHBLIX CPE/ICTB
0 JUCUHMILVINHE (MOAYJII0) «AJredpa»

1.1. OcHoBHBIE CBeIeHUS O JUCUHHUILIMHE (MOTYJIe)

Tabmumna 1
XapakTepucTrKa AUCIUILIUHBI (MOTYJIs)
OO6pazoBaTtenbpHas MporpaMma bakanaBpuar
Hamnpapnenue moaroToBku 38.03.01 DxoHOMHKA
[Tpoduip Hasnoru u Hanoroo0oxeHue
KonnyecTBo pa3aeinoB AUCIMILIAHBI 4
Yactb 00pa3oBaTeNbHON El. 0.01
MIPOTPaMMBI

@OpMBI TEKYIIETO KOHTPOJIS

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

pabota

lloxaszamenu Ounas dhopma 00yueHus
KonudyecTBO  3a4eTHBIX  CIMHMII 4
(KpeauToB)
Cemectp 1
Oouwan mpyooemkocmsv (axaodem. 144
uacoe)
Ayoumopnasn KOHmMaKmuasn 66
paboma:
JIeKIIMOHHBIE 3aHITUS 32
[IpakTHyeckne 3aHsTUS —
CemuHapcKue 3aHITUs 32
KoHncynbTanuu 2
CamocrosiTesibHas paboTa 51
Kontpoab 27
@opma NPOMENCYMOYHOU SK3AMEH

ammecmayuu




4

1.2. TlepeyeHb KOMIIETEHIHI ¢ yKa3aHWeM 3TanoB (pOPMHUPOBAHUS B
npoiecce 0CBOCHUs1 00Pa30BaTeJIbHON MPOTrPaMMBbl.

[IepeyeHb KOMIIETEHINI U UX 3JIEMEHTOB

Tabmura 2

Komnerenmms

Nuaukarop
KOMIICTCHIINH U €r0
dbopmMyIHpoBKa

DIeMEHTBI
UHIUKaTOpa
KOMIIETEHIIMU

HNunexc
JJIEMEHTA

[IKo OC II

[1Ko OC II-2.1:
O¢ddexTuBHO
IpPUMEHSET
anreOpanyeckue
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 alre0phl;
OCHOBHBIEC METO/IbI
MOJICJIUPOBAHMUS,
HEO0OXOAUMBIE IS
penieHus
po¢heCCUOHATIBHBIX
3ajad.

[IKo OCII -
2.13-3

Ymemo:

1. KOppeKTHO
MOCTaBUTH
anredpanvecKyro
3ajiauy;

[IKo OCII -
21V-1

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

[IKo OCII -
21V-2

3. IPUMEHATH
METO/IBI
TEOPETUIECKOTO U
IKCIIEPUMEHTAIBLHOTO
WCCIICTOBAHMS JIJIS
pelIeHus
poheCCHOHATBHBIX
3ajad.

[1Ko OC 1II -
21V-3




Komrerenims

Nnuaukarop
KOMIICTCHIIHH U €r0
dbopmyIMpoBKa

DIIEeMEHTBI
WHIUKATOpa
KOMIIETEHIIAN

Hunexc
SJIeMEHTa

Bnaoemys:

1. MmeTomamu
pelIeHus
anreOpanyecKux
3ajad;

[IKo OCII -
2.1B-1

2. HaBBIKAMH
MPUMEHEHUS
COBPEMEHHOTO
MaTEMATUIECKOTO
WHCTPYMEHTAPUS IS
peIIeHMs
DKOHOMHUYECKHUX
3ajad4;

[IKo OCII -
2.1 B-2

3. HaBBIKAMH
TEOPETUYECKOTO U
AKCTIIEPUMEHTAJILHOTO
HCCJIEIOBAaHMS
00BEKTOB
po¢heCCUOHATIBHOM
JESITEILbHOCTH.

[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
OILICHOYHOT'O
/11 TUCIUILIVHBI ceMmecTpa KOMIIETEHIIUH
cpeacTna
(MomyJist)
Tema 1.1. MaTpuupl u

(0] =Z. -

1 | HEMH. 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
CBOICTBa

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
IIKo OC1I-2.1 B-1

Pasgen 1. Cucremsl IIKo OCII-2.13-1

JINHENHBIX 1Ko OCIT -2.1 3-2 Pacuernas

3. . 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

npeoOpa3oBaHus [IKo OCIT-2.1 V-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 I1 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 OC I -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 HMHANBHAYAJbHBIX
3aJaHuil 00y4Yaromuxcs

Kpumepuu oyenusanus. YpOBEeHb BBIIOJHEHUS TEKYIUIUX WHIMBUAYAJIbHBIX
3aJaHuil  OolleHMBaeTcsl B Oammax. MakcumanbHOE KOJMYeCTBO OajuioB IO
VWHIUBUIYAIbHBIM 33IaHUSIM ONpPENENseTCs MPErnoAaBaTeIsiM U MPEJICTABICHO B
tabnure 2.1.

NHauBHyanbHbIE 3a1aHHS TIPEICTABICHBI B BUJE OLIEHOYHBIX CPEICTB U B
HOJIHOM 00BEME MPEICTABICHBI B 0aHKE MHIMBUYAJIbHBIX 3a/1aHUM B AJIEKTPOHHOM
Buje. B (oHzae OLEHOUHBIX CpEeNCTB NMPEACTaBICHbl TUIIOBBIE WHIUBUIYaJbHBIC
3aJjaHusl, pa3paboTaHHbIE AJI1 U3YUEHUS JUCLUIUIMHBL (MOAYIIs) «Asredpay.

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

11 10
3aoanue 1. JIns 3ananubix Matpun; A :( 1 2) uB= [2 3):

1) Hajitu Matpuny C = A> —(A+B)(2A—-B).
2) Pemuth MaTpudHoe ypaBHeHUEe AXB = E, rie E — equHUYHAs MaTpHIIA.
3aoanue 2. Beryuciuth onpeaenuTensb 4-ro nopsjaka:

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

Huousuodyanvnoe 3aoanue Ne2
(Oemoncmpayuonuwlii eapuanm,)
PaboTa cocTouT M3 IBYX 3aJlaHHWi W BKJIIOYAET B ceOs 3amaHus mo teme 1.3.
3amanug 1 u 2 oneHuBaroTcesd o 3 6ajuia, 3aaadug 3 u 4 — o 4.
3aoanue 1. Pemuuth cucTeMy JTMHEHHBIX ypaBHEHUN MeTo10M Kpamepa:

3X, +2X, —4X, = 8,
2% +4x, - 5%, =11,
(4% —3X, +2%; = 1,
3adanue 2. PeliuTh CUCTEMY JIMHEHHBIX YPABHEHUN MAaTPUUHBIM METOIOM:
(3%, +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 pa3peIMMOCTb CUCTEMbI U HAUTH €€:
2X, — X = 3% + X = 1
X, + 2%, + 4%, - X, = 2,

4x, + 3X, + 95X, — X, = O

Huousuoyanvnoe 3aoanue Ne3
(Oemoncmpayuonuwlii 6apuanm,)
PaboTa cocTouT U3 ABYX 3alaHU U BKJIIOYAET B c€0sl 3aJaHuUs 1O pa3ziery 2.
Bce 3aganus onenuBaroTest no 4 6aiia.

3aoanue 1. Jins 3anaHHbIX BeKTOpoB a = (<1, 2) u b = (2, 4) HaiiTu:

1) BexTOp € =33 —2b u ero mnHy;

2) KOCHHYC yIila MeX/Ty BEKTOpaMH & 1 b ;

3) MIOIIAk TPEYTOMbHIKA, IOCTPOCHHOTO Ha BEKTOpax a u b .
3aoanue 2. st 3amanubIX BekTopoB a = (3,2,1) u b =(2, — 2, 1) HaiiTu:
1) eqmHAYHBLT BeKTOP C , IEPICHANKYISPHEIA BeKTOpaM d u b ;

2) mWIomaab MaparIeIorpaMMa, MOCTPOSHHOTO Ha BEKTOpax a 1 b .
3aoanue 3. 3anansl Tpu BekTopa & =(-1,1,2), 4,=(0,3,-1), &, =(3,1,0)

1) Jloka3aTe, 4TO BEKTOpPHI d,, &,, d, 00pa3yroT Oa3uC B IPOCTPAHCTBE R®.

2) Haittn xoopanHaThl BekTopa b = (9, —1, —6) .

Hnoueuoyanvnoe 3adanue Nod
(OemoncmpayuoHuwlil éapuanm,)
Pabora cocTouT U3 IBYX 3aJaHUM U BKJIIOYAET B ce0s 3a/laHus 0 pazeny 3.
3amanue 1 onennBaeTcsd B 5 0ayioB, a 3aganue 2 — B 10 Oayuios.
3adanue 1. Hcnone3ys mpouecc  OpPTOTOHAIM3AUMU, IMOCTPOUTH

OpTOTOHATBHBIH Gasuc mommpocTpancTBa L =(a,,a,,a,), rme a =(-1,-2,12),
a,=(1,0,-2,-1), a, =(2,1,0,0).
3aoanue 2. J151s kBagpaTtuuHON (HOPMBI
2X2 = 2X2 + 2X5 — 2X X, — BX Xy — 2X,X,
BBINIOJTHUTE CIIETYIOLINE 3a/1aHUsL:
1. npuBeauTE KBaAPaTU4HYO (POpMY K KAHOHHUECKOMY BUJY;

2. s MaTpullbl KBaJpaTUdHOW (OpMBI HaWAWTE COOCTBEHHBbIC 3HAYEHUS U
COOTBETCTBYIOIIME UM COOCTBEHHbBIEC BEKTOPA.
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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 cUCTeM siBiiseTcst Habop (1, 0, — 2) ?
. {le — X, + 2%y =2, 5 {3x1 +2X, — X3 =5, . {xl — X, + 2% =3,
3X, + X3 =1;

X — X, + X3 =1, 3X, + X3 =—2;

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

0 - 2 -2
A2. Yemy paBHo A—2B, eciiu A= uB= ?
2 0 0o 1

4 -5) 4 -3) -4 3) 4 3) 4 5
e P R G e I
51 2 -1
B1. Yemy paBHO A-B, eciu Az(l OjnBz J?
11 2y
o [5 3

10 -1) 9 2) 10 -2) 9 _2
" of Pli o) "2 —1f Pla 1)

3 -7
B2. Yemy paBHa oOpaTHasi MaTpulla K MaTpHUIIE j?




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. Uemy paBen panr matpunsl [0 4 5 0]?
0 780
a) 0; 0) 1; B) 2; r) 3; o) 4.

B4. Kakast u3 npuBeIEHHBIX CUCTEM SBJISIETCSI HECOBMECTHOM?

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

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

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

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

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

3X, — X, =9, 6 4 3 3X — X, + X3 =4,

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

Kpumepuu oyenueanusn 3aoanuii PP-1

[TpaBubHBIN OTBeT Kaxkaoro u3 3amanuii A1-A2 u Bl - B4 onenuBaercs mo
1 6amny. [TomHoe mpaBuibHOE pemienue 3ananust C1-C3 onenuBaercs no 3 6aa.
MakcuManbHbli 0asut 3a BBITIOJTHEHHE Beeil paboThl — 15 6aiuios.

3aganus tina A v B cuMTarOTCA NpPaBWIbHO BBIIIOJHEHHBIM, €CJIH CTYIEHT
BBIOpaJl €IMHCTBEHHO MPaBWIbHBIM OTBET U3 MATH MPEIoKeHHBIX. KonnuecTBo
MOJYyYEHHbIX OayuioB 3a 3amaHus Tuna C 3aBUCUT OT TMOJHOTHI PEIICHUS U
NPaBWIBHOCTH OTBeTa. [IpaBUNIbHBIA OTBET MPU OTCYTCTBUM TEKCTAa PEUICHUS
orieHuBaeTcs B 0 OasioB.

OOGmiee koJMuecTBO HAOpaHHBIX OaJIoB 3a paboty PP-1 mo3BosiseT olieHUTh
YCHENTHOCTH €€ BBIMOJTHEHUS U YPOBEHb YCBOCHHMsSI YyUeOHOTO MaTepuaiia pasnena |
«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
pelieHue 1 OTBET.

3aoanusn

Al. Uemy paBHBI KOOpAMHATHI BekTopa C=3a—b, ecrm a=(1, 2, -1),
b=(@112)?
a) (0,33); 06) (25-9); 8 (0,3,-9); ) (259); ) (25-1).
A2. YeMmy paBHO cKamsipHoe mpomssexeHue a-b, ecim a=(-1,0,3),
b=(2,1-1)?
a) (-2,0,3); 6) -5; B) 24/15; 1) 25; m (112).
B1. KakoBbl KoOpAMHATHL BekTopa AM , ecii M — TOUKa IepeceueHust

muaroHainei napamienorpamma OABC | mocTpoeHHOr0 Ha BEeKTOpax OA= (1L,LO0) u

oC = (0,-3,1),a O — nayano kooparHAT?

a)(L, 4,-1); 6)(-1-4,1); »B) (l, -1, ij r) (1, 2, —lj )1)(—%, -2, %j

2 2 2 2
B2. Yemy paBHO (5—6)2, ecmn |d|=24/2, |b|=4, a7b =135°?
a) 40; 6) 8(3—+/2); B) 8; r) 8(3++2); 1) 4(6-+2).

B3. Ilpu kakoMm 3HadeHnn A Bextopsl a=Al +2] -k, b=i +4] + 2k
B3aMMHO TICPIICHINKYJIIPHBI?

a) 2; 0) —4; B) 1; r) 4; ) 8.

B4. Kakasi U3 IpHBEICHHBIX TPOSK BEKTOpOB &, b, € olpasyer 6asuc B

TPEXMEPHOM ITPOCTPAHCTBE?

a) d=(1L11), b=(0,00), ¢=(23);
6) d=(123), b=(4,56), ¢=(7,89);
B) a=(1,0,0), b=(0,0,2), €=(0,0,5);
r) d=(10,0), b=(120), ¢c=(273);
) a=(0111), b=@273), ¢c=(234).

C1. Haiitu oOBeM TpeyrosibHOW TUpamMUAbl C BEpPIIMHAMU B TOYKaX

A(2,2,2), B(4,3,3), C(4,5,4) u D,5,6).
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C2. Haiitu yron Mexay IuaroHasIMH IapajieiorpaMma, oCcTpOSHHOTO Ha
BekTopax d=(2,1,0) u b =(0,-2,1).

C3. Tlokazats, uyto Bektopsl d=(1,-2,2), b=(2,3,-1) u c=(-1123)
00pa3yroT 0a3uc B TPEXMEPHOM MPOCTPAHCTBE U Pa3aoKuTh BekTop P = (1, —8, 2)

o 3TOMYy 0a3ucy.
Kpumepuu oyenusanusn 3aoanuit PP-2

[TpaBwibHBIN OTBeT Kaxkaoro w3 3amanuii Al-A2 u Bl - B4 pa6otsr PP-2
ouenuBaercss mo 1 Oamry. Ilomnoe mnpaBuibHOe pemenue 3ananus C1-C3
orieHUBaeTcs 1o 3 6ayuta. MakcumaabHBIN 0asuT 3a BRIMOJHEHHE Beel paboThl — 15
0aILIoB.

3amanus Thuna A 1 B cuuTaroTcs NpaBUIIbHO BBITIOJHEHHBIM, €CIIA CTYACHT
BBIOpAJl €IMHCTBEHHO MPABUJIBbHBIN OTBET W3 MITH NpeioxkeHHbIX. KomuuecTBo
MOJIyYeHHBIX OauioB 3a 3amaHus Tuna C 3aBUCUT OT MOJHOTHI pEUICHUs U
MPaBUIBHOCTH OTBeTa. [IpaBUIIBHBIM OTBET TPH OTCYTCTBHUU TEKCTA PEIICHUS
orieHuBaeTcs B 0 OasioB.

OO6miee koJMuecTBO HAOpaHHBIX 0alIoB 3a padboty PP-2 mo3BosiseT olieHUuTh
YCIIEITHOCTD €€ BBHIMIOJIHEHUSI U YPOBEHb YCBOCHUS YUEOHOTO MaTepuaia pasena 2
«BekropHas anredpa U TMHEHHBIE MPE0OPa30BaAHU.

Pacuemnan paooma Ne3 (pazoen 3)
(OemoncmpayuonHwlii 6apuanm,)

Pacuetnas pabora (PP) cocrouT u3 ogHOrO 3amaHusi mo tTemaMm pasnena 4
«IIpruMeHeHre JIEMEHTOB JINHEMHOM alireOpbl B 3KOHOMHKEY , TPEOYIOIIUX MTOJIHOTO
pemienusd. [Ipu ero BBIMOJHEHUM HEOOXOAMMO 3alUcaTh MOJHOE 0OOCHOBAHHOE
pelIeHre U OTBET.

3aoanusn

1. KenezHogopoxHoeE JIeTo MIaHUpyeT chOPMUPOBATH COCTAB U3 TPY30BBIX
30-TonnbIX U 40-TOHHBIX BaroHOB, MPUYEM COCTaB MO€3/a HE JIOJDKEH MPEBBIIAThH
40 BaronoB. IIpenBapurenbHO HEOOXOAUMO BAaroHbI OTPEMOHTHUPOBATH. PeMOHT
MeHbiero Barona ooxonutcs 3000 py6useit, a 6onbmero — 5000 py6uneii. emno
Bbieuiu 150 Teicsay pyOuieit Ha peMoHT BaroHoB. HeoOxoaumo:

1) CocTtaBuTh 3KOHOMUKO-MaTEMAaTUYECKYIO0 MOJIEIIb ONPEACIICHUSI COCTaBa
MO€3/1a € LEJIbI0 MAKCUMHU3ALMU €r0 CYMMapHOU Ipy30I1epEeBO3UMOCTH.

2) Peminth noy4yeHHYI0 MOJIENb CUMILIIEKC-METOOM.

Kpumepuu ouenusanusn 3aoanuit PP-3

KonuuecTBo moJlydeHHBIX Oa/lIOB 3aBUCUT OT TIOJHOTHI pEHIeHUS |
NPaBWIBHOCTH OTBeTa. [IpaBUNIbHBIA OTBET MPU OTCYTCTBUM TEKCTAa PEUICHUS
orieHuBaetcss B 0 OamioB. [losHOe mpaBUIbHOE PEIICHUE 3aadd OIICHHUBAECTCS B
10 Gannos

O6miee KoMuecTBO HAOPaHHBIX OAITOB 3a paboTy PP-3 mo3BossieT O1leHUTH
YCHENTHOCTh €€ BBIMOJTHEHUS U YPOBEHb YCBOCHHUS YUEOHOTO MaTepuana pasiena 4
«IIpuMeHeHne >IEMEHTOB 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 «Hanoru u HAIOro00I0KEHUE

Kadeapa Beiciuenn MaremaTuKu

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. Pemnth CUCTEMY JTMHEWHBIX YpaBHEHUI MeTo1oM Kpamepa:

XX + X, + 3X; = 4

3adanue 2. PeminTh MAaTPUYHOE YPABHECHUE:

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

P u G, ecim m3BectHO, uto P=b—23, G=2a+b,|d|=1, |b|=3, £(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
pacxonyercs 1 xr meramna, a Ha uzaenue b — 2 kr. CoctaBuUTh IIJIaH BBINTyCKa
u3Jienui, 00eCTIeUnBAIOIINI 1[eXy MaKCUMaJbHYIO MPUOBLIb, €CIIM U3BECTHO, YTO
u3jenue 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





