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PA3JEJ 1. IIEJIH ¥ 3AJJAYY OCBOEHUSI JUCHUTLINHBI

I]ens vzydeHus: TUCIMIUIMHBI «MaremaTuka» — GopMHpOBaHUE Y OyIyIIUX CHEIHUATNCTOB
COBPEMEHHBIX MPEJCTABICHUNA O METOAAaX PEHICHHS OCHOBHBIX 3aJad JIMHCWHOW anreOpbl, HX
CBA3AX C APYTMMU MATCMATHUYCCKUMHU JUCHUIINIMHAMHU, a TAKKC 3HAKOMCTBO C MNPUIOXKCHUAMU
METOIOB BBICIICH MAaTEMaTHKH K SKOHOMUYECKUM 3ajadaM.

3adauamu nucuuruHel «MareMaTHKa» SBISIIOTCS HM3YyYCHHE TEOPHH JETEPMHHAHTOB,
anreOpbl MaTpul], Merona [aycca Juisi pemieHHss CHUCTEM JIMHEHHBIX YpaBHEHHH M BEKTOPHOU
anreopshl.

B mpomecce wm3ydeHuss AMCUMIUIMHBL  «MaremaTthka» — CTYIEHTHl  IpUOOpeTaroT
dbyHIaMeHTalIbHbIC 3HAHHUST 00 OCHOBHBIX METOJIaX PEIICHUs JIMHEHHBIX MaTeMaTUYeCKHUX 3a/1ad, U
HUX NPUMCHCHHHU B PA3JIMYHBIX 9KOHOMHWYCCKUX 06J13,CT$IX.

PA3JEA 2. [INTAHAPYEMBIE PE3YJBTATHI OBYUEHMUSA MO JUCIHUIIJIMHE COOTHECEHHBIE C
TJIAHUPYEMBIMHU PE3YJIbTATAMHA OCBOEHMS OBPA3OBATEJILHOM ITPOT PAMMBI

[Ipouecc wu3ydeHus qucuuIuiMHbl «MaremaTuka» HampaBieH Ha (GOpMUPOBaHUE
CIEAYIOIIMX KOMIICTCHIIMMA, KOTOpbIE MO3BOJSAT YCBauMBAThb TEOPETUYECKUN  MaTepuai
JTUCIUIUIMHBI U peaTn30BbIBAaTh MpaKTHUUECKUe 3aAauu (Tabnuua 2.1) u qocTurath MiaHUupyeMble
pe3yNIbTaThl O0YUYCHHSI 110 JUCIUILINHE.

Tabnuya 2.1
KoMneTeHTHOCTHAS KApTa JUCHUNJIMHBI
Karteropus HNHauKaTopbl 10CTHKEHU KOMIETeHINN (a1
P Kon DopmyMpoB A PbI HHH (1
(rpynma) KOMIIET xa IUVIAHUPOBAHUS Pe3y/IbTATOB 00y4eHHs 110
KOMIIETEHIX 3JieMeHTaM 00pa30BaTe/IbHOI MPOrpaMMbl U
. eHIMM | KOMIETECHIINH
1707 COOTBETCTBYIOIIMX OLIEHOYHBIX CPE/ICTB)

CucremMHOE U KPUTHYCCKOC MBIIIJIICHUC

Kareropus (rpynna) koMnereHuui

Cucremuoe | YK-1 Crocoben NYK-1.1. 3naer, Kak OCYIIECTBIATh  TIOUCK,
u OCYIIECTBIIATh KPpUTHYECKMM  aHamu3 M CHHTe3  HMH(OpMaIu,
KPUTHYECK MIOUCK, MPUMEHATh CUCTEMHBIH  MOAXOJX  JUJIl  pellleHus
oe KPUTHYECKUU IIOCTABJICHHBIX 3a7a4
MBIIIICHUE aHanu3 U cunte3 | UYK-1.2. YMeer ocymiecTBiasTh MOUCK, KPUTHUECKUN
uHpopManuy, aHaJM3 U CUHTE3 UH(OpMALMU, TPUMEHATh CUCTEMHBIN
NPUMEHSITh MO/IXOJT AJIsl PELlIEHUs TIOCTaBICHHbIX 3a/1a4.
CUCTEMHBIN MNYK-1.3. Brageer nmpakTH4eCKMMH HaBbIKaMU
MOJIXO0J JUI | TIOUCKA, KPUTUYECKOTO aHaJIN3a U CUHTE3a
peleHus uHpopMalnY, TPUMEHEHHS CUCTEMHOTO MOAX0a IS
MIOCTABJIEHHBIX | PEIlEHHUs OCTABJIEHHBIX 3a7a4
3a1a4
NHaukaTopbl J0CTHKEHHUS
KOMIIEeTeHIHH (1J1s1 IVIAHNPOBAHUS
Kon pe3yJIbTaTOB 00y4YeHHs MO0 3JIeMeHTaM
®opMyJIMPOBKA KOMIIETEHIMHU .
KOMIIeTeHIIUH o0pa3oBaTeIbHOM NPOrPaMMbI B
COOTBETCTBYIOIIMX OLCHOYHBIX
CpelcTB)
CnocobeH pa3padaThIBaTh HOITIK-3.1. 3raeT npuHIATIBI
000CHOBAaHHBIE OPTaHU3AIIOHHO- pa3paboTku 000CHOBAHHBIX
OIlK-3 YIIPABJICHUYECKHUE PEIICHUS C YYETOM OPraHU3aIlMOHHO-YIIPABIECHYECKUX
UX COL[MAJIbHOM 3HAYUMOCTH, pELIEHUI C YI4ETOM MX COLIMAIBHOM
COJICHCTBOBATh UX peaJn3aluu B 3HAYUMOCTH, COJICHCTBOBATh UX




YCJIOBUSIX CJIOXKHOW U TUHAMUYHOMN peanu3anyu B yCIOBUIX CIIOKHOU U
Cpebl ¥ OLICHUBATh UX MOCJIEACTBUSI. JUHAMHUYHOM CpeJlbl U OLIEHUBATh UX
MIOCJIEICTBHS
NOIIK-3.2. YMeeT pa3zpabaTbIBaTh
000CHOBAaHHBIE OPraHU3aALMOHHO-
YIPaBJICHUYECKUE PEILICHUS C YIETOM UX
COLIMAJIbHOW 3HAYUMOCTH, COJIEUCTBOBATh
WX peau3aliy B YCIOBUSAX CIIONKHOU U
JUHAMHUYHOM CpeJllbl U OLEHUBATh X
IIOCJICZICTBUSL.

MOIIK-3.3. Biiageer HaBpIKaMH
pa3paboTku 000CHOBAHHBIX
OpraHU3allMOHHO-YIIPABICHYECKUX
PELIEHH C YYETOM UX COUUAIBHOM
3HAYUMOCTH, COJIEUCTBOBATh X
peanu3aury B yCIOBUSIX CIIOKHOU U
JUHAMHUYHOM CpeJlbl U OLIEHUBATh UX
MIOCJICACTBHUSI.

PA3JEA 3. MECTO JUCHHAILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT' PAMMBbI
BAKAJIABPUATA

Hucnunnuna «MareMaTtuka» BXOAUT B COCTaB 00s3aTelIbHOM vacTu Osioka 1 «Jlucuurimabl
(MOmynH)» OCHOBHOI 00pa30BaTENbHOM MPOrpaMMbl OakanaBpuaTa MO HAMPABICHHIO MOATOTOBKHU
38.03.02 MeHemKMEHT.

Hucuunnuna «MaTtemaTukay ONUPAETCs HAa 3HAHUS, MOJYYEHHbIE MIPU W3YyYEHUHU LIKOJIBbHOIO
Kypca «MaremaTtuka». 3yuenue nucuumimabl «MaTemaTukay MOMOXKET B OCBOCHUU CIICTYIOIINX
JUCHUIUINH:  «MHKpO3KOHOMHKa», «MakposkoHomuka», «buszHec-ananmutuka», «Hamorm wu
Hajoroo0oxenuney, «byxranrepckuit yuet u aHanu3y», «OUHAHCOBBIN MEHEHKMEHTY», «DUHAHCHI.

VYkazaHHbIE CBS3M M COJEp)KaHWE MUCHHUIUIMHBI «Martematukay AarT o0ydarouiemMycs
CHUCTEMHOE TIPEACTABICHUE O KOMIUIEKCE U3y4aeMbIX NUCIUIUIUH B cooTBeTCTBUU ¢ ®I'OC BO, utO
o0ecreurnBaeT COOTBETCTBEHHBIN TEOPETHYECKH YPOBEHb M MPAKTHYECKYIO HANpPaBIEHHOCTH B
cucteMe o0ydeHust OyayIIen NesaTeTbHOCTH OaKataBpa SKOHOMUKH.

PA3JEJI 4. OBBEM (TPYJIOEMKOCTb) JUCIUATLIAHBI
(OBIIASL, TIO BUJAM YYEBHOM PABOTBI, BUJIAM ITIPOMEKYTOYHOM ATTECTALIMHA)

Tabnuya 4.1
TpynoeMKkoCTh TUCHMIIUHBI U BUBI Y4e0HOI padoThI
HA 04HOI (popMe 00yUeHHUs
3.e | Beer KonTakTHas paborta Yacet CP | Una | KonTpo
0 3ansaTus ceMuHapckoro tuna | KonraktH Ha 1 | b
3aHATHUs
qaco ast pabora | moaroros | CP
JEKIIMOHHO
B o KY KYp.
rO THIIa .
KypcoBOit pao.
JIaGoparopn | IIpakTrueck pabote
ble ue/
CEeMHMHAPCKHe
1 cemectp
2
5 | 180 18 18 142
3auer ¢
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\ | ouenxkoit

2 cemecTp
36
4 | 144 26 24 58 | (ax3ame
H)
Bcero no nucuunimze
9 | 324 | 18 26 42 | | 200 | 38
Tabauya 4.2
TpyaoeMKOCTh JUCHUIJIMHBI U BUAbI Y4eOHOH padoThI
Ha 3204HOI1 opme 00yUeHMsI
3.e | Beer KoHnrtakTHas padora Yacel CP | Una | Kontpo
0 3 3anstusi ceMuHapckoro tumna | Konrakta Ha s | Jb
4aco AT as pabora | noxroros | CP
s JIEKIIMOHHO o Ky
ro TUMna .
KypCcoBO# | Kyp.pal.
Jlaboparopu | IlpakTrueck pabote
ble ue/
CEMHUHAPCKHE
1 cemectp
4
3auer ¢
OLICHKOM
3 | 108 2 4 4 94
2 ceMecTp
36
8 | 288 4 8 240 | (ox3ame
H)
Bcero no nucuunimze
11 | 396 | 6 4 12 | | 334 | 40

CTpyKTypa M coaepKaHMe U CHUILTTHHBI

[Tepeuens pazaenoB(Moayeil), TeM TUCHUILIMHBI U pacrpeiesieHne y4eOHOrO0 BPEMEHHU T10
pazaenaM/TeMaM JUCIHHILIMHBL, BUJAM y4eOHBIX 3aHATHI (B T.4. KOHTaKTHOW pabOThI), BUIAM
TEKYIIEro KOHTPOJISI

Tabnuya 4.3
Pacnpenesienue yueOHoi#l HATPY3KH MO pa3jaesiaM JUCHHIIMHBI
HA 04HOi1 (hopMe 00yUeHHS
KonrtakTHas pabota
3aHsTHsA Yacer CP | .o Bceer
Tembi\pazaenbi(Mo CEMHUHApPCKO Ha Kontpo | o
3aHaTus KonTakTH s
yIn) r'o THMa MIOATOTOB b 4aco
JIEKITMOHHO as pabora CP
ro TUIa [lpa | mo kyp.p PP .
JIa0. b
K.
p
/ceM.




Marputipl u
OIIpEACIIUTENN

30 38 30 96

Cucremsl
JIMTHEWHBIX
anredpanvecKux
YpaBHEHUN

35 38 30 103

JInneiinble
(BEKTOpHBIE)
MIPOCTPAHCTBA CO 35 38 28 101
CKaJSIPHBIM
YMHOKEHUEM

JInnewnsie
ornepaTopbl
BEKTOPHOI'O
MPOCTPAHCTBA

35 29 30 94

DK3aMeH 36 36

Bcero gacos 135 143 118 36 324

Tabnuya 4.4

Pacnpenesienue yueOHO#l HATPY3KH M0 pa3jesiaM JUCHHILIMHBI
HA 3204HOI (hopme 00yUeHuUs

KonrtakTHas padora
3anarus Yacwr CP W Bcer
Tembi\pasaenbi(Mo CEMHUHAPCKO Ha KonTpo | 0
ymH) 3aHaTusg S — Konrakta HOATOTOB s b qaco
JIEKIITHOHHO ast pabora CP
ro THUIA ITpa | mo kyp.p. Ky KYP-p- B
JIab.
K.
P /cem.
Marpuisl u 1 2 34 37
OTpeIeTUTENN
Cucremsnl
JIMHEMHBIX 1 2 50 53
anredpanvdecKux
YpaBHEHUU
JIuneiHpie
(BEeKTOpHBIE)
MIPOCTPAHCTBA CO 1 2 29 32
CKaJISIPHBIM
YMHOXCHHEM
JInneiHbie
OTIepaTopPHI 1 2 55 58
BEKTOPHOT'O
MPOCTPAHCTBA
DK3aMeH 36 36




Bcero yacos 4

8 168 36 216

Cone

Tabauya 4.5

JKaHHe Pa3/lesoB JUCIHILJIMHBI

HaumenoBaHue pasjaeia

Conep:xxanue pa3jesa IMCUUIITHHbBI

Marpuusl u
onpeaeanuTe

Matpuupbl U onpenenutenay. Marpuiel 1 onepanuu HajJ HUMHU.
O6patumsbie MaTpuibl. OOpaTHasi MaTpUIla U €€ BHIYHUCIICHHE.
[lonsiTe moacraHoBKHU. YeTHble M HEUYETHBIE IOACTAHOBKHU.
Onpenenurens kBaapatHo wmatpuubl. [lpaBuino Capproca.
OcHoBHbIE CBOMCTBA OIIPEACIIUTEIS. MuHopsI u
anrebpanveckue nomnoiHeHus. Panr marpuipsl. Paznoxenue
ONpeAEIuTENs 10 CTpoKe WM cronduy. Pemenue cucrem
JTUHENHBIX anreOpanyecKux ypaBHeHHi o npasuiny Kpamepa.

CucreMbl JIUHEHHBIX
ajnredOpanyecKux
YPaBHEeHU

OOmme cBeleHHS O CHCTEMax JIMHEHHBIX ainreOpandecKux
ypaBHeHU. BekTopHOE MpPOCTPAHCTBO, JIMHEWHBIE OlEepanuu
HaJ BekTopaMu. JIuHelHas 3aBUCUMOCTb M HE3aBUCUMOCTH
CUCTEMbl BEKTOpPOB. ba3uc u paHr KOHEUHOH CHUCTEMBI
BEKTOpOB. CHCTEMBI JIMHEWHBIX YPaBHEHMH. DJieMEHTapHbIE
npeobpa3oBaHus cucteMbl. Kpurepuii COBMECTHOCTH CHCTEMBI
JMHEHHBIX anreOpandecKkux ypaBHeHui (Teopema KpoHekepa-
Kanenmu). CryneHuarble MaTpUIIBl U CHCTEMbl JUHEHHBIX
anreOpandyeckux  ypaBHeHHH.  OJHOpPOJHBIE  CHUCTEMBI
JIMHEWHBIX ypaBHeHUN. DyHIaMeHTanbHas CUCTEMA PELLICHUMN.
Pemenne cucreM nMHENMHBIX ypaBHEHMM MetonoMm ['aycca
(MeToIoM TMOCIeNOBATENIbHOTO HWCKIIOYEHHS] MEPEMEHHBIX).
Mopens MHOI'00TPACIIEBON SKOHOMHUKH JleonTneBa
(6anaHCOBBIN aHATN3).

JIuHeiiHbIe (BEKTOPHBIE)
NMPOCTPAHCTBA CO
CKAJISIPHBIM YMHOKEHHEeM

[lonATHE NMHEHHOTO NPOCTPAHCTBA W IIPOCTPAHCTBA CO
CKaJISIPHBIM YMHOXeHHEM. OpTOroHaibHasi CHCTEMa BEKTOPOB.
[Ipouecc oproronanusanuu. [lonarue EBkinmoBa BEKTOPHOTO
IIPOCTPAHCTBA.

JInHeliHbIe ONIEpPaTOPbI
BEKTOPHOI'0
MPOCTPAHCTBA

JIuHelHbIe onepaTopbl BEKTOPHOTO mpocTpaHcTBa. Onepanuu
HaJ JIMHEHHBIMM oneparopaMu. IIpencraBieHue IMHEHHBIX
ornepatopoB  MarpumamMu. CBsi3p  MEXIy  MaTpHUIlAMU
JUHEWHOro omepaTopa OTHOCHUTENIBHO pPa3IMYHbIX Oa3uCOoB.
CoOcTBeHHBIE  BEKTOpPHl U COOCTBEHHBIC  3HAYCHUSI.
KBagparuunslie (hopMmbl, IpUBEAEHUE KBAJAPATUYHON (OPMBI K
KaHOHMYeckoMy BHIy. Kiaccudukanus kBapaTUUHBIX GopM,
kputepuil CuibBecTpa.

3AHATHUSA CEMUHAPCKOI'O THUITA

Hpakmultecxue 3anamusn

O01mme peKOMeHIAIUM 110 MOATOTOBKE K NPAKTHYECKUM 3aHATHAM

[IpakTHueckue 3aHATUS NPEICTaBISIIOT 0CO0YI0 (OpMy COYETaHHS TEOPUM M MNPaKTUKH. Mx
Ha3zHauYeHUe — YriayOJieHHe MpopadOTKU TEOPETUUECKOro MaTepualia MpeaMeTa MyTeM peryispHon
U TUIAaHOMEPHOI caMOCTOATEIbHONW padoThl 00ydaromuxcsl Ha MPOTsKEeHUH Bcero kypcea. [Ipouecc
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MOJITOTOBKH K TPAKTUYECKUM 3aHSATHSAM BKIIOYACT M3y4YCHHE OO0S3aTENBHON W TOTIOJHUTEILHON
TUTEpaTypel 10 paccMaTpUBaeMOMY BoOIpocy. HemocpeacTBEeHHOE MPOBEAECHUE MPAKTHIECKOTO
3aHSATHS MPEAIOIIaraeT, HapuMep,

— UHIUBUAYAIbHBIC BBICTYIUICHUS CTYJICHTOB C COOOIICHUSMU IO KaKOMY-THOO BOMPOCY
M3y4aeMOU TEMBI;

— (ppoHTANTBHOE OOCYXKICHUE PacCMaTPpUBAEMOM MPOOJIeMbl, 0000IIEHUS X BHIBOIBI,

— pelIeHue 3a/1a4 U yIpaKHEeHU! 10 00pasiy;

— pellieHUe BapUaHTHBIX 3371249 U YIIPaXKHECHUN;

— TPOCKTUPOBAaHHE W MOJICIIMPOBAHUE pA3HBIX BUIOB W KOMIIOHEHTOB MPOPECCHOHATBHON
JESITeTbHOCTH.

— BBITIOJTHEHUE KOHTPOJIBHBIX padoT;

— paboTy C TeCTaMHu.

[Ipy TOArOTOBKE K MNPAKTHYECKUM 3aHATHSAM CTYACHTAM PEKOMEHAYETCS: BHUMATEIBHO
O3HAKOMHUTHCSI C TEMAaTUKOW MPAKTHYECKOTO 3aHATUS, IMPOYECTh KOHCIEKT JICKIIMH IO TEME,
M3YYUTh PEKOMCHJIIOBAHHYIO JIMTEPATYPy; COCTAaBUTh KPATKUW IUIAH OTBETAa HA KAXKBI BOIMPOC
MPAKTUYECKOTO 3aHATHS; TPOBEPUTH CBOW 3HAHMS, OTBEYas HAa BOMPOCHI JJISI CAMOIPOBEPKH.
[IpakTHyeckue 3aHATUS PAa3BUBAIOT y CTYJICHTOB HABBIKM CAMOCTOSTEILHOW PabOTHI MO PEIICHUIO
KOHKPETHBIX 3a/1a4.

IJIS1 OYHO¥ (hopMBI 00VUEHHUS
Tema No 1
Mampuuyst u onpedearumenu

Copep:xaHue MPaKTUIECKOTO 3aHITUS
Marpunsl U omnpenenutend. Matpuiel U onepauuu Hajg HuMU. OOpaTuMbie
Matpunbl. OOpaTHas matpula u ee Beiuucienue. [lonstue noacraHoBku. YeTHbIe U
HEYEeTHBIC MoJcTaHOBKU. Omnpenenurtenb kBaaparHoi matpulibl. [Ipasuno Capproca.
OcHoBHbIE CBOICTBa onpeaenuTenss. MUHOPBI U anreOpanyeckue JOmoIHeHus. PaHr
MaTpulbl. Pa3nokeHue omnpenenuTens Mo CTpoke wiu cronduy. Pemenue cucrem
TUHENHBIX anreOpanyecKux ypaBHEeHHI 1o npaBuiny Kpamepa.

Jlureparypa:
OcHoBHas Nel 2,3
JonomuutensHas Ne 1, 2, 3, 4

Tema Ne 2
Cucmempl TuHENHBIX A2eOpPaUYecKUX ypasHeHul

ConeprxaHue MPaKTHIECKOTO 3aHITH

OOmme cBeneHUst 0 cUcTeMax JIMHEHHBIX anreOpanydeckux ypaBHeHui. BekropHoe
MPOCTPAHCTBO, JIMHEHWHBIE OIEpalru Haja BekTopamu. JIMHeiHas 3aBUCUMOCTb U
HE3aBHCUMOCTb CHUCTEMBI BEKTOPOB. bazuc M paHr KOHEYHOH CUCTEMBI BEKTOPOB.
CucreMbl JMHEHHBIX YypaBHEHUH. OJEMEHTapHble MPEoOPa3OBaHUSI CHCTEMBI.
Kputepunii COBMECTHOCTM CHCTEMBl JIMHEWHBIX aireOpanyeckux YypaBHEHUH
(teopema Kponekepa-Kanemnu). CryneH4yarple MaTpuIlbl M CHUCTEMBI JIMHEHHBIX
anreOpandeckux ypaBHeHHH. OJIHOPOJHBIE CHUCTEMBI JIMHEHHBIX YpaBHEHUH.
@dyH/aMEeHTANIbHAsT CHCTEMa pEIIeHM. PenieHue CucTteM JIMHEHHBIX YpaBHEHHU
MetofoM [aycca (METOOM TOCIIEAOBATENbHOTO HCKIIOYEHUS MEPEMEHHBIX).
Monens MHOTOOTpacieBoil 5KoHOMUKH JIleoHTheBa (O6amaHCOBBIN aHANU3).

JIureparypa:
OcuHoBHas Nel, 2,3
JononaurensHast Ne 1, 2, 3, 4



Tema Ne 3
Jluneitnvie (6eKkmopuvie) npocmpancmea co CKaAAPHbIM YMHONCEHUEM

ConepxaHue MPaKTUYECKOTO 3aHATHS
[lonsATHE NMHEHHOTO MPOCTPAHCTBA U HMPOCTPAHCTBA CO CKAJISAPHBIM YMHOXXCHUEM.
OproronanbHass cucrema BekTopoB. [Ipoumecc oproroHamusanuu. IlonsaTtue
EBKnMI0Ba BEKTOPHOIO IPOCTPAHCTBA.

Jluteparypa:
OcHoBHas Nel, 2,3
Jonomaurensnast Ne 1, 2, 3, 4

Tema No 4
Jluneiinvie onepamopuvt 6eKMOPHOZ0 NPOCMPAHCIEA

CopepxaHue MPaKTUYECKOTO 3aHSTUS
JIuneliHple omepaTopel BEKTOPHOIO MpocTpaHCcTBa. Omnepauuu HaJ JIUHEHHBIMHU
onepartopamu. llpencraBienne JUHEHHBIX onepaTopoB marpuuamu. CBsi3b MEXAY
MaTpUllaMd  JUHEHHOrOo  omeparopa  OTHOCHUTENIBHO  Pa3IMYHBIX  OAa3UCOB.
CoOcTBeHHbIE BEKTOpPbl M COOCTBEHHbIE 3HadeHMs. KBagpartuunble QOpMBL,
MpHUBEACHUE KBaJpaTUYHOH (opmbl K KaHOHMYeckoMy Buay. Kiaccudukanus
KBaJpaTUIHBIX (opM, Kputepuii CruibBecTpa.

Jlureparypa:

OcHoBHas 1,23

Jonomaurenshast Ne 1, 2, 3, 4

z

1JI51 3204HOM opMbI 00yUeHUs
Tema Ne 1
Mampuuyst u onpedeaumenu

ConeprxaHue MPaKTUUECKOTO 3aHITHS
Marpuniel 1 omnpenenutend. Matpuiel U omnepauun Haja HuMH. OOpaTuMbie
Matpunbl. O0paTHas maTpuia u ee Beiuucienue. [lonsatue noacraHoBku. YeTHbIE U
HEYEeTHBIC MoJcTaHOBKH. Omnpenenutens kBaaparHo Marpuilsl. [IpaBuno Capproca.
OcHoBHbIE CBOMCTBa ompeaenuTens. MUHOPHI U anreOpandeckue NonolHeHus. Panr
MaTpulbl. Pa3nokeHue omnpenenuTens Mo CTpoke wiM cronduy. Pemenue cucrem
TUHENHBIX anreOpanyecKux ypaBHEeHH 1o npaBuiny Kpamepa.

Jlureparypa:
OcHoBHas Nel 2,3
JonomuutenpHas Ne 1, 2, 3, 4

Tema Ne 2
Cucmempl TUHENHBIX A12e0PAUYECKUX YPAGHEHUIL

ConepxxaHue IpakTHYECKOTO 3aHIATHUS
OOmme cBeneHUst 0 cUCTeMax JIMHEHHBIX anreOpandecKkux ypaBHeHU#. BexropHoe
MPOCTPAHCTBO, JIMHEHWHBIE OIEpaluu Haja BekTopamu. JInHeiHass 3aBUCUMOCTh U
HE3aBUCHUMOCTb CHCTEMBI BEKTOPOB. ba3suc M paHr KOHEYHOW CUCTEMBI BEKTOPOB.
CucreMbpl JMHEHHBIX YypaBHEHUH. OJeMEHTapHble MPeoOpa30OBaHUSI CHCTEMBI.
Kputepuii COBMECTHOCTM CHCTEMBl JIMHEWHBIX aireOpanyeckux YypaBHEHUH
(teopema Kponekepa-Kanemnu). CryneH4arble MaTpUIlbl U CHUCTEMBI JIMHEHWHBIX
anreOpandeckux ypaBHeHHH. OTHOPOJHBIE CHCTEMBl JIMHEHHBIX YpaBHEHUH.
@yH/IaMEHTAlIbHAsT CHCTEMa pEIIeHMI. PenieHue CucTteM JIMHEHHBIX YpaBHEHHU



MerogoMm ['aycca (METOOOM IIOCJIENOBATEIBLHOTO MCKIIOUEHUS TEPEMEHHBIX).
Monens MHOTOOTpACIeBOM SKOHOMUKH JIeoHTheBa (0amaHCOBBIN aHAN3).
Jluteparypa:
OcHoBHas 1,2, 3
Jonomaurenshast Ne 1, 2, 3, 4

z

Tema Ne 3
Jluneitnvie (6eKkmopuvie) npocmpancmea co CKaAAPHoIM YMHOMNCEHUEM

ConepxaHue MPAKTUICCKOTO 3aHITHS
[ToHsITHE TUHEHHOTO IPOCTPAHCTBA U MPOCTPAHCTBA CO CKAISIPHBIM YMHOKECHHUEM.
OproronanbHas cuctema BekTopoB. [Ipomecc oproronanusanuu. [lonstue
EBKkiM10Ba BEKTOPHOT'O ITPOCTPAHCTBA.
Jlureparypa:
OcHoBHas 1,2, 3
JonoauutenpHas Ne 1, 2, 3

z

) ) 4
Tema No 4
Jluneiinvie onepamopuvt 6eKMOPHOZ0 NPOCMPAHCMEA

Coneprxkanue MPaKTUIECKOTO 3aHITH
JIuHelitHbIE OnEepaTOPbl BEKTOPHOI'O MpocTpaHcTBa. Oneparuu Haja IMHEHHBIMU
onepaTtopami. [IpencraBinenue TMHENRHBIX OnepaTopoB MaTpuliaMu. CBs3b MEXKITY
MaTpHULlaMU JTMHEHHOI0 ollepaTopa OTHOCUTEIbHO Pa3IMYHbIX 0a3UCOB.
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HaUeHUs1. KBagparnyansie popmel,
IIpUBEJCHHUE KBaJpaTHUHON (POpMBI K KaHOHHYecKoMy Buay. Kinaccuduxanus
KBaJpaTUIHBIX (opMm, Kputepuii CuibBecTpa.

Jlureparypa:
OcHoBHas Nel, 2,3
JonomaurensHast Ne 1, 2, 3, 4

PA3EJN 5. OBPA3OBATEJBHBIE TEXHOJIOT MU

B cootBerctBuu ¢ TpeboBanusamu 1. 7.3 ®I'OCBO B nensx peanuzanuy KOMIETEHTHOCTHOTO

nmoaxoaa B y‘Ie6HOM nponecce NUCHUILUIAHBI «MareMaTtuka» MpeaycMaTpuBacTCs UCIIOJIb30BAHUC
AKTHUBHBIX U UHTCPAKTHBHBIX (I)OpM MMPOBCACHUA 3aHATHM B COYETaHUU C BHanHHTOpHOﬁ pa60T0171. K
(bOpMaM BHeayI[HTOpHOﬁ pa6OTBI OTHOCATCA 3adaHuA IOJIA pY6e)KHOFO KOHTpPOJId, 4 K aKTHBHBIM

(opmMaM KOHTPOJIbHBIE PAOOTHI.

I/IHTepaKTI/IBHbIe Oﬁpa30BaTeJ'lebIe TEXHOJOI'MH,

HCMOJb3YyEMbIC HA AYAUTOPHBIX NPAKTHYCCKUX 3aHATUAX

Tabnuya 5.1
Ounas ¢popma o0ydeHus
HanmenoBanue Hcnonb3yembie 00pasoBaTenbHbIE Yacol
pa3/esioB, TeM TEXHOJIOTHH
Tema 1. Matpuiipr u (GpoHTaNBHBIN Onpoc (MpenoaaBareb 00yJaeT 184.
OIpEACIUTENN OJTHOBPEMEHHO BCIO TPYIIITY);
pelIeHre 3a1a4 Mo TeMe y JOCKH (CTYIeHThI
YKa3bIBAIOT Ha OMMOKH OTBEYAIOIIIETO)
WHAMBUyalIbHAs (CaMOCTOsSTENbHAs paboTa
y4aIuxcs).
Tema 2. Cuctemsl (bpoHTaNbHBIN onpoc (IpernoaaBaTeab 00yyaeT 10u.
JMHEHHBIX OJIHOBPEMEHHO BCIO TPYIIY);




anreOpanvecKux
YpaBHEHUU

® pelleHue 3a7a4 [0 TeME y JOCKH (CTYIEHTHI
YKa3bIBaIOT Ha OMMUOKH OTBEYAIOIIIETO)

® UHIUBHUIyalbHas (CaMOCTOSATENbHAS paboTa
ydaumxcs).

Tema 3. JIuneiinsie e (poHTaANBHBII OMpoc (IpernoaaBaTeab 00yyaer 18u.
(BEKTOpHBIE) OJTHOBPEMEHHO BCIO IPYIIIY);
HpOCTpaHCTBa CO ® pelIeHue 3aJa4 10 TEME Y JOCKH (CTYIEHTBI
CKaJIAPHBIM yKa3bIBAIOT Ha OUIMOKH OTBEYAIOIIETrO)
YMHOXKCHUCM ® UHIUBHUIyalTbHAas (CaMOCTOsATENbHAS paboTa
ydaumxcs).
Tema 4. JIuneiinsie e (poHTATBHBIN OIpOC (IIpernoIaBaTeslb 00y4aeT 8u.
oIrepaTopbl BEKTOPHOIO OJTHOBPEMEHHO BCIO TPYIIIY);
HpOCTpaHCTBa ® pelIeHue 3aJa4 10 TEME Y JOCKH (CTYIEHTBI
yKa3bIBaIOT Ha OIIMOKHU OTBEYAIOIIETO)
® UHAMBUIYaJIbHAs (caMoOCTOsITENbHAA paboTa
y4anmxcs).
Tabnuya 5.2
3aounas opma o0yueHus
HaumenoBanue Hcnonb3yembie 00pazoBaTebHbIe Yacel
pas3feioB, TeM TeXHOJIOTHH
Tema 1. (GpoHTaNnBHBIN ONpOC (IIpenogaBareab 00y4aeT 2u.
Martpuns! u OJIHOBPEMEHHO BCIO IPYIIIY);
OIIPCACIUTCIIN pelIeHue 3a1a4 1Mo TeMe y IOCKU (CTYACHTHI YKa3bIBAIOT
Ha OIMMOKHN OTBEYAIOIIIETO)
WH/IMBU/yalIbHAs (caMoCTosITeNbHAs paboTa
yuanmxcs).
Tema 2. (GpoHTanBHBIN ONpOC (IIpenogaBaTeab 00y4aeT 2u.
Cucremsl OJIHOBPEMEHHO BCIO TPYIIILY);
JIMHEHHBIX peleHue 3aay Mo TeMe y AOCKHU (CTYIEHTHI YKa3bIBalOT
anredpanyecKux Ha OIIMOKHU OTBEYAIOIIETro)
YPaBHCHHH WHAMBUAYyaJIbHas (caMocTOsITeNIbHAs paboTa
yUaIIHuXCs).
Tema 3. (GpoHTaNbHBIN Olpoc (TpenoiaBareib 00yJyaer 24.
JInnelinble OJIHOBPEMEHHO BCIO TPYIIILY);
(BEeKTOpHBIC) peleHue 3ajad o TeMe y JOCKHU (CTYIEHTHI YKa3bIBalOT
OpoCTpaHCTBa CO Ha OIMMOKH OTBEYAIOIIIETO)
CKaJIsIPHBIM WHAMBUAYaJIbHas (caMocTOsITeNIbHAs paboTa
YMHOXEHHEM yaaumxcs).
Tema 4. (poHTaNBHBII onpoc (IpenoaaBaTenb 00ydaeT 24.
JInnelinbie OJIHOBPEMEHHO BCIO TPYIIILY);
OMEpaTOpPEI peleHue 3a7a4 o TeMe y JOCKH (CTYIEHTBI yKa3bIBalOT
BCKTOPHOTO Ha OIMMOKHK OTBEYAIOIIIETO)
HIPOCTPaHCTBA WHIUBHIyaJIbHAS (CaMOCTOsITEeIbHAs paboTa

yUanmxcs).

ITPAKTUKYM

1. C nomorpo 00paTHON MaTpHIIbI HAWTH MaTpuIly X U3 YpaBHEHUS
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a+2b 0 e+3f 3 2
a+3b c+2d e+4f|X=af|4|—-be 3
0 c+3d 0 0 0

2. Pemnts cuctemsl ypaBuenuit AiX=B; (i=1,2,3,4). J{ist o1HOPOIHBIX CUCTEM BBIICIUTH
(byHIaMEHTAIBHYIO CUCTEMY peIIeHUI

8g+6f 5Sh+8e 2d+5b 2a+5c 42
3g+3f 2h+3e 1d+2b la+2c 20
A, =|4g+2f 3h+4e 1d+3b la+3c| B, =|16
3g+5f 1h+3e 1d+1b la+lc 30
Tg+4f 5Sh+7e 2d+5b 2a+5c 36

—le+3a  —1b+3d 2e—1h 2f+2g lg+2h

s —3c+5a -3b+5d 6e-3h 4f+6g 2g+4h B - 6
2| =3c+13a —3b+13d 6e-3h 8f+6g 4g+8h| > |18
—2c+2a -2b+2d 4e-2h 1f+4g l1g+1h 2

lg+2f —-3h+le 4d-3b  4a-3c 0
3g+5f —4h+3e  6d—4b 6a—4c 0
S |4g+5f  3h+de -2d+3b —2a+3c 53 0
3g+8f —19h+3e 24d—19b 24a-19c¢ 0

2c+la 2b+1d 3e+2h 5f+3g 3g+5h
4 - 4c+3a 4b+3d 6e+4h Tf+6g 5Sg+7h B
Y l6c+5a 6b+5d 9e+6h 9f+9g Tg+9h|

2c+0a 2b+0d 3e+2h 8f+3g 4g+8h

S O O O

TABJINIIA 3HAYEHU ITIAPAMETPOB
(k 3a0anusm 1-2)

Ne Eap' a b Cc d e f g h
1. 1 1 1 -1 1 1 1 1
2. 1 1 -1 1 -1 1 1 1
3. 1 -1 1 1 1 -1 1 1
4, -1 1 1 1 1 1 -1 1
5 -1 -1 1 -1 1 1 1 -1
6. -1 1 -1 -1 -1 -1 1 1
7. 1 -1 -1 -1 -1 1 -1 1
8. -1 -1 -1 1 -1 1 1 -1
9. 1 1 1 -1 1 -1 -1 1

10. 1 1 -1 1 1 -1 1 -1
11 1 -1 1 1 1 1 -1 -1
12 -1 1 1 1 -1 -1 -1 1
13 -1 -1 -1 1 -1 -1 1 -1




14.
15.
16.
17.
18.
19.
20.

21.

22.

23.
24.
25.

26.
21.

28.
29.
30.

31.

32.

33.

34.
35.

36.

3. [IpuBectu k KaHOHUYECKOMY BUAY ypaBHeHUE TUHUU X' A X=A142 U onpeAenuTh TUI TUHUH, T/1e

)

_[a
c b

4,

4. [IpuBecTy K KAHOHUYECKOMY BUY KBajipaTHuHyo ¢popmy X'AsX, rae

a 0 c
0 a d
c d b

TABJIUIA 3HAYEHUU ITAPAMETPOB

3

A

[

(x 3a0anusim 3-4)

Az

12

12

13

14

13

14

Az

10
17

26

Ne Bap. J

10.
11.

12



12. 5 -10 4 -1 -1 3 4
13. 3 3 -4 1 4 1 3
14. 1 1 -3 4 1 -1 -3
15. 1 -7 3 2 2 -3 -4
16. 2 2 -3 1 -11 2 3
17. 2 -6 3 -11 1 3 2
18. 2 2 -4 3 -1 2 1
19. -1 -1 5 -1 3 1 2
20. 2 2 -5 2 -1 3 1
21. 7 2 6 5 2 1 -3
22. 10 3 12 9 S 1 -2
23. 12 -3 -4 Il 2 Il -1
24. 10 -11 10 13 -11 3 4
25. 10 7 2 10 S 1 Il
26. 3 3 -1 5 -6 -1 5
27. 9 6 2 3 2 2 -4
28. 19 11 3 S) -3 4 -2
29. 22 17 -6 1 -1 -2 2
30. -1 -1 2 Il 4 -3 3
31. 2 -1 2 8 -3 1 -5
32. 6 9 -2 5 4 -4 -2
33. 11 19 -3 -2 6 2 4
34. 17 22 6 / 4 3 -3
35. 1 1 2 3 -5 2 -4
36. -1 2 -2 -7 -7 4 -3

PA3JEJ 6. YYEBHO-METOJIAYECKOE OBECIIEYEHUE
CAMOCTOSITEJIbHOI PABOThI OBYUAIOIUXCS IO JUCHUILIMHE

Hapsiny ¢ ureHuem nekiuid W TPOBEACHHEM CEMHHAPCKUX 3aHATUA HEOTHEMIIEMBIM
AJIEMEHTOM Y4eOHOro Mpoliecca SIBISIETCA camocmosmenvhas padoma. Ilpu camocToSTEnbHOM
paboTe J0CTUraeTcss KOHKPETHOE YCBOCHHME Yy4eOHOro MaTepHayia, Pa3BUBAIOTCA TEOPETUUYECKHE
criocoObHoCTH. POPMBI CAMOCTOSTENBHON PadOThl 00YJAIOIINUXCS MOTYT OBITh pazHOOOpasHbiMU. K
HHUM OTHOCSITCS MPEKJI€ BCETO TUIIOBBIE 33]a4M IO COOTBETCTBYIOIIEH JUCIHUIUIMHE.

Tabnuya 6.1

HaumenoBanue
pa3aesioB, TeM

BOl'[pOCI)I, BbBIHOCUMBIC
Ha CaAMOCTOSATECJIbHOC UBYUCHUE

Tema 1. MaTpuisl u
OnpeeIUTENN

[Tpu kakux npeoOpa3oBaHUSAX BEIWYMHA ONpPEACTUTENS He
MEHsETCA

Yro cieayeTr U3 paBeHCTBA ONPEAEIIUTENS HYIIO?
ChopmynupyiiTe TpaBUiIO BBIYUCICHUS OTPEISTUTEIS.

Kak ocy1ecTBIsIFOTCS JINHEHHBIE ONIEpalliy HaJl MaTpuLaMu?
Kak nepemHoxarorcss 18e maTpuibl? CBONCTBA NMPOU3BENCHUS
MaTpHuLl.

KakoBa cxema HaxoJeHH1s] 00paTHON MaTPHIIbI

Tema 2. CucrteMbl JUHEHHBIX
anredpanvyeckux ypaBHEHUN

Jaiite  ompeneneHus — PELICHUS ~ CUCTEMBI  JIMHEWHBIX
anreOpandyeckux  ypaBHeHWil.  Pacmmdpyiite  mousTus
«COBMECTHAas», «HECOBMECTHAs», «OIIpeNeIEHHAAY,
«HEONPEICIEHHA» CUCTEMBI.

Hamummre ¢opmynsr  Kpamepa. B kakom ciaydae oHu
IPUMEHHUMBI?
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Haumenosanue
pa3aeioB, TEM

Bomnpocekl, BBIHOCHMBbIE
HA CAMOCTOSITE/IbHOE U3YUYeHHUe

Urto Ha3biBaeTcsl paHrom Matpulibl? Kak oH HaxoguTes?
Cdopmynupyiite Teopemy Kponekepa — Kanemnu.

[Ipy Kakux yCIOBHUSIX CHCTEMa JMHEHHBIX alreOpandyecKkux
ypaBHEHUN HMMEEeT MHOXeCTBO pemieHuit? Korma oHa umeer
€AMHCTBEHHOE pereHue?

Onummre Meron [aycca pelieHuss CUCTEM  JIMHEHHBIX
YpaBHEHUH.

Kakue HeusBecTHbIE Ha3bIBAIOTCA CBOOOJHBIMHM, a Kakue
06a3ucHbIMU?

Kakue ocoGeHHOCTH pelieHns 0JHOPOJHBIX CUCTEM JIMHEWHBIX
anreOpanvecKux ypaBHeHHH Boi 3HaeTe?

Kak cTpontcs pyHIaMeHTalIbHAsl CUCTEMA PELICHHIA?

Tewma 3. JIunelinbie (BEKTOPHBIC)
MIPOCTPAHCTBA CO CKATISIPHBIM
YMHOXKEHUEM

Kak BBINOJMHAIOTCS JMHEHHBIE OMNepaluu HajJ BeKTOpaMu?
KaxoBbI cBOMCTBa 3THX Omnepanuii?

Kakue BekTopa Ha3bIBalOTCS JIMHEHHO 3aBUCHMBIMH, a KakKue
JUHEWHO HE3aBUCUMBIMU?

Uro Ttakoe Oa3uc? Kakume BekTtopa oOpasyror 0a3uc Ha
MIJIOCKOCTH M B IPOCTPAHCTBE?

Kaxoit 6a3uc Ha3pIBAIOT IEKAPTOBBHIM?

Yto Takoe KOOpMHAThl BEKTOpa?

Tema 4. JIuneliHbie onepaTopsl
BEKTOPHOT'O MPOCTPAHCTBA

Uro HazpiBacTCd CKAJSAPHBIM IPOU3BEACHHUEM BEKTOPOB?
KakoBsl ero cpoiictBa? Jlyis pelieHus Kakux 3ajad U Kak OHO
MOYET OBITh MCII0JIb30BaHO?

Uro Ha3plBaeTCs BEKTOPHBIM IPOU3BEACHUEM BEKTOPOB?
KakoBsl ero cpoicrBa? i pemieHns Kakux 3afad U Kak OHO
MOYET OBITh HCITOJIE30BaHO?

Yro HasplBaeTCAd CMEIIAHHBIM IPOU3BEACHUEM BEKTOPOB?
KaxoBsl ero cpoiictBa? JIjist pemieHust Kakux 3aqad ¥ Kak OHO
MOYET OBITh MCIIOJIb30BaHO?

3anuiuuTe B BEKTOPHOM M KOOpAMHATHOM (opmax ycloBus
KOJUIMHEApHOCTH, OPTOTOHAJIBHOCTM M  KOMIUIAHAPHOCTHU
BEKTOPOB.

6.1. TEMBI 3CCE?

1. OcHOBHBIE CBOMCTBA MATPHIL U OTPECTUTEICH.

2. OCHOBHBIE METO/BI PEIICHUS CUCTEM JIMHENHBIX YPABHEHHM.

3. Teopusi eBKJIHMIOBBIX N-MEPHBIX MNPOCTPAHCTB. JIMHENHBIE OMEpaTopbl, MX CBA3b C
matpuiaMu. CoOCTBEHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPBI.

4. KBagpatuunbsle GOopMbI B N-MEPHBIX MpocTpaHcTBax. OCHOBHBIE CBOWCTBA KBaAPAaTUUHbIX

dopm.

5. DIIeMEHTHI aHATUTUYECKON Nr€OMETPHUH Ha INIOCKOCTH U B IPOCTPAHCTBE.
6. bunnneitnas u kBagpatuyHas Gopma.

7. MaTtpu4Hble MHOTOYJIEHBI.

8. OyHKIMOHAJIBHOE NTPOCTPAHCTBO.

9. MeTpuueckoe MpoCTPaHCTBO.

10. AnreOpa TMHEHHBIX ONEPATOPOB U anredpa MaTpPHULL.

! HepequL TEM HC SBJIACTCA UCUYCPIIbIBAIOLIUM. CTyﬂCHT MOXET BBI6paTB HHYIO TEMY I10 COIJIaCOBAHUIO C

npenoaaBaTeyeM.
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6.2. IPUMEPHBIE 3AJIAHUS 1JI1 CAMOCTOSTEJBHOM PABOTBI

1 0 3 3 5 4
1. Hanst e matpunel: A=(3 1 7(,B=-3 0 1

Haiitu A-B,B-A A"

2 18 5 6
JACATATA

4

2. [IpoBepuTh COBMECTHOCTHh CHCTEMBI YPABHCHUI U B CIIydae COBMECTHOCTH PEIINTH €€: a) 10
dhopmynam Kpamepa; 6) MmaTpuuHbIM ciocoOoMm; B) MeToioM [ aycca.

X, +4X, — X, =6,
5X, +4x, =20,

3X, —2X, + 5%, = —22.
3. [IpoBepuTh COBMECTHOCTh CUCTEMBI YPAaBHEHU U B CIy4yae COBMECTHOCTH PEIIUTH €€: a) 0

dbopmynam Kpamepa; 6) MaTpudHbIM criocoOoM; B) MeToioM [aycca.

4. PeminTh OJJHOPOAHYIO CUCTEMY YPaBHEHUI:

5. PemuuTh OJHOPOJIHYIO CUCTEMY YPABHEHUIA:

3% +X,—2
SX, —3X, +2X%, =4,

X; =6,

—2X%, +5X%, —4x, =0.

X, +3X, =%, =0,
2%, +5X, —2X; =0,
X, + X, +5X, =0.
2% +2X,—X; =0,
95X, +4xX, —6X, =0,
3%, +2X, —5%; =0.

PA3EJ 7. ONEHOYHBIEW METOJAYECKHUE MATEPHAJIBI IO OBPA3OBATEJILHOI ITPOTPAMME
(®OHJ OLIEHOUYHBIX CPEJCTB) /IJIs1 IPOBEJEHMSI TEKYIIETO KOHTPOJIS YCHEBAEMOCTH U
IMMPOMEKYTOYHOM ATTECTAIIMA

B nmponecce OCBOCHUA TUCHUIIIIMHBL

«MaTteMaTuKa

KOMITETCHIIN I HCTIONB3YIOTCS OLICHOYHBIE CPEJICTBA, MPEeICTaBIeHHbIE B Tabmwuie 7.1.

JUIs  OLIEHKH (OPMHPOBAHUS

Tabnuya 7.1

7.1. Ilnanupyembie pe3yabTaThl 00y4eHHUsI M0 JUCHUIJINHE, COOTHECEHHbIE C MIAHUPYEeMbIMH
pe3yjibTaTaMu OCBOeHHs 00pa30BaTe/IbLHOI NPOrpaMMbl B COOTHOIIIEHHH ¢ OLIEHOYHBIMHU

cpeacTBaMHU
ILn1anupyemsle
€3yJIbTaThl IIpuMepbI KOHTPOJILHBIX
pesy ’ puMep P N Metonpbi \
XapaxKrepusyoume Copepxanue BOIIPOCOB M 3aJaHHil CDeICTBA
JTaNbI y4e0HOro MmarepuaJia JJIS1 OLICHKHU 3HAHMH, K(I))HT oSt
¢popmupoBanus YMEHH, BJIaJCHUI P
KOMIIETEHIIUH

YK-1. CnocoGeH oCymiecTBIsATh MOUCK, KPUTUIECKUN aH

CUCTEMHBIN MOIXO0 I

pCHICHNUA ITOCTABJICHHBIX 3aJ1a4

aJIn3 1 CUHTE3 I/IH(I)OpMaL[I/II/I, IMPUMCHATDH

NYK-1.1. 3naer, kak
OCYIIECTBJIATh ITOMCK,
KPUTHYECKHUI aHaIu3 U
CHHTe3 HH(popMaIuH,
IIPUMEHATH CUCTEMHBIN
MOAXOJ Ul PpeILIeHUs

Marpuiibl 1 onpeaenuTenn
CucreMsl JIMHEWHBIX
anredpanvdeckux ypaBHEHUH

Martpuipl B 5JKOHOMHKE

CucreMpl THHEHHBIX
YPaBHEHUH Kak
YpaBHEHUS CBSI3U
HSKOHOMHUYECKUX (PAKTOPOB

TecTbl
(TectoBbie
3aganus Ne 1,
6), PK3aMeH
(Bompocsl Ne
1-13)
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IIOCTABJICHHBIX 3a1a4

NYK-1.2. YmMmeer | MaTpuisl U onpeaeauTenu [IpoBepKa BEPHOCTH Tectsl
OCYILECTBIIATh TMOUCK, | CHCTEMBI TMHEHHBIX OTOBPAHHOTO UL (TecToBBIE
KPUTHYCCKUI aHAIN3 ¥ | anreOpaniecKnX ypaBHEHNH | camooGpasoBanus 3aganus Ne 3,
cuHTe3 uH(popManuH, Matepuana 8),acce (1-10),
IPUMEHSATh CUCTEMHBII 3K3aMeH
HOAXOA Ul PEIIeHUS (Bompocsl Ne
ITOCTaBJICHHBIX 3a/1a4 21-25)
HNYK-1.3. Buageer | MaTpuuel U ONpeaeIuTenn BrajieHye HaBbIKaMH Tectol
IpaKkTHYeCKUMUHAaBbIKa | CHUCTEMBI JIMHEHHBIX PeleHNs THIOBBIX 3axay | (TECTOBBIC

MH TIOUCKa,
KPUTHYECKOTO aHaIHu3a
u CHHTE3a
uHpopManuy,
PUMEHEHHS
CHUCTEMHOTO  IOAXO0Ja
TSt peuieHus

IIOCTAaBJICHHBIX 3a1a4

anredpanvyeckux ypaBHEHUH

JMHEWHOU anreOpsl,
yYMEHHE COCTaBJIATh
AJITOPUTMBI PELICHUS
MaTeMaTU4eCKUX 3a/1a4.

3amanus Ne 5,
10), sx3amen

(Bompockr Ne
29-33)

OIIK-3. Cniocoben pa3pabaTbiBaTh 000CHOBAHHBIE OpPraHU3aIMOHHO-YIIPABICHUECKUE PELICHUS C
Y4E€TOM UX COIMAIbHONU 3HAUUMOCTH, COJICUCTBOBATh UX PEATTM3ALIMU B YCIOBHIX CIIOKHOU H
JMHAMHYHOM Cpe/ibl ¥ OLIEHUBATh X MOCIIEICTBHUS.

HNOIIK-3.1. 3Haer
MPUHLMIIB pa3padOTKU
000CHOBAaHHBIX
OpraHU3alMOHHO-
YIPaBIEHYECKUX
peLIeHUH € Yy4eTOM HuX

Martpulbl 1 OnpeaeIuTenn
Cucrembl TUHEHHBIX
anreOpandecKux ypaBHEHUH
BekropHble mpocTpaHcTBa

Brruucnenue
MIPOU3BOIHOM (PYHKITUU
OJIHOTO apryMeHTa B
TOYKE, BEIUUCIICHUE
wiomanu GUrypsl, ITUHBI
JyT¥, 00beMa Telia
BpalIEHUs C TOMOIIBIO

Tectbl
(TectoBbie
3aganus Ne 2,
7), 2K3aMeH
(Bompochr Ne
14-20)

conHaIpHON OTpeJIeIeHHOTO
3HAa4YUMOCTH, HHTErpaa, HaX0XXIeHHE
COJIEHCTBOBATH ux 0€3yCI0BHOTO U
peanusanuu B YCJIOBHOTI'O OKCTpEMYMa
YCIIOBHAX CIIOKHOW U (byHKIMH HECKOMTBKIX
. MEePEMEHHBIX
JTUHAMUYHON Cpeibl |
OIICHUBATH ux
MOCTIEACTBHS
HNOIIK-3.2. YMmeer | MaTpuiisl u onpeaenuTenu MaTpHIBI B 3KOHOMHKe | 1 CCTHI
Cucremsl JTUHEHHBIX . TECTOBBIE
paspabareiBath 5 o | Cucremsr meiHb ¢ Ne 4
o

060CHOBAHHEIC anreOpanvdecKuxX ypaBHEHUH ypaBHenmi ca 3amanus Ne 4,

i BexTopHbie mpocTpaHcTBa 9), »9K3ameH
OpTraHHU3AIMOHHO ypaBHEHUS CBSI3H

HKOHOMUYECKUX (PaKTOPOB (Bompockr - NS

yIpaBlIeHICCKUE 26-28)

pe€micHud € y4€TOM HX

COITHaJIbHOM
3HAYUMOCTH,
COJICHCTBOBATH HX
peanu3anuu B

YCIOBUSAX CIIOKHOU U
JTUHAMUYHON Cpeabl U

OLICHUBATh nux

[Ipunanue
HKOHOMHYECKOTO CMBbICIIA
MOHATUSIM  TIPOU3BOJIHAS,
OTIpeNIeIeHHBId HMHTerpal,
0€3yCIOBHBIN U YCIIOBHBIH
HKCTPEMYM byHKIMY]
HECKOJIbKUX apryMEHTOB
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IOCICACTBUA.

HOIIK-3.3. Brageer | MaTpuisl 1 OnpeaeauTenn O6paboTka MaTpr4Ho- 1C€CTHI
Hagpikamu paspa®otku | Cucremsl JIMHEHHBIX | sxoHOMUYECKHX 337124 (TecToBbIE
000CHOBAHHBIX areOpanyeckux ypaBHEHUIH 3agaHus Ne 3,
Pemenne CUCTEM
OpraHu3aIMOHHO- Bexkropnbie mpocTpaHcTBa . 9 8), 9K3aMmeH
JUHEHHBIX YpaBHEHUH O
YIPaBJIEHYECKUX (Bompocsl  Ne
. HKOHOMHUYECKUM CMBICIIOM
pELICHUI C Yy4eTOM HX 34-37)
. BXOJSAIINX B Hee
COLIMAJILHOM
HEPEMEHHBIX
3HAYUMOCTH, B
COJIEWCTBOBATH ux BIMHUCICHAC
peanusarun B NPOU3BOIHONW  (PYHKIUH

OIHOTO  apryMeHTa B
TOUKE, BBIYHCIICHUE
OLEHHBATE X wiomaau QUrypsl, JUIHHbL

HOCIENCTBUA ATy, o0bema TEIa
BpallleHUss C ITOMOIIBIO

OIPEIEIEHHOTO
MHTErpaia, HaXOXKICHUO
0€3yCIIOBHOTO u
YCIOBHOTO  HKCTPEMYyMa
byHKIIUU HECKOJIbKHX|
EePEMEHHBIX

YCJIOBUSIX CJIOKHOM |
JTUHAMUYHOM Cpeabl U

7.2.Hepeqeﬂb BOITPOCOB IJIAA ITIOATOTOBKH K l'[pOMC)KyTO‘lHOifI aTTeCTAalluUM IK3aMEHY

—

. Onpenenureny U KX OCHOBHBIE CBOMCTBA.

. MuHoOpBI 1 anredpandeckue JoMNoMHEHUs. Paznokenue onpeneanTesns no 1eMeHTaM
CTPOKH (cTOI01A).

. [IpaBuno Kpamepa.

. Marpuubl 1 AeicTBUS HaJl HUMU (CI0KEHUE MAaTPULl, YMHOKEHHUE MATPULIbI HA YUCIIO).

. YMHOX€EHUE MaTpUL.

. OBparHas MaTpHIa U ee HaXOXKACHUE.

. MaTpuyHas 3aiCh CUCTEMBI IMHEHHBIX YPAaBHEHU U €€ pelIeHHe C TOMOIIbIO 00paTHOM
MaTpPHILIBI.

8. Panr mMaTpuiibl. DKBUBaJIEHTHOCTh JABYX OIpPENEICHUIN paHra MaTpHUIIbI.

9. HaxosxaeHue paHra MaTpHIlbl ¢ HOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa30BaHUIA.

10. VccnenoBanue cuctemsl IMHEWHBIX ypaBHeHUl. Teopema Kponekepa-Kanemnn.

11. Cucremsl TMHEWHBIX OTHOPOAHBIX YpaBHeHUH. DyHAaMEHTaIbHas CHCTEMA PELIECHUH.

12. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS] MATPHUIIBL.

13. KBanparuunsie popmel. [IpuBenenne kBagpaTuuHoi (opMbl K KAHOHUYECKOMY BUAY.

14. JIunelinple onepanuy HaJl BEKTOPAMU U UX KOOpJUHATHASI 3alKCh.

15. CkanspHoe Ipon3BeIeHUE BEKTOPOB U €0 CBOMCTBA.

16. CkansipHO€ MPOU3BEICHUE B KOOPAMHATAX.

17. BexTopHOE NPOU3BEAEHUE BEKTOPOB U €r0 CBOICTBA.

18. BekTopHOE NMpou3BeICHUE B KOOPANHATAX.

19. CmemanHoOe NpoOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA.

20. CMeranHoe TpOU3BEICHUE B KOOPIMHATAX.

21. ITapameTpHuueckre 1 KAHOHUYECKUE YPABHEHUS NPSIMOM JIMHUU Ha TIOCKOCTH.

22. YpaBHEHHE NPSIMOM JIMHUHU HA TNIOCKOCTH, TPOXOISAIIEH Yepe3 JIBE 3a/IaHHbIC TOUKH.

23. YpaBHeHUE NPSMOH C yIII0BBIM KodpduurenToM. O61ee ypaBHEHUE NMPSIMOM JIMHUH HA

IIJIOCKOCTH.
24. Yron Mexay IByMs IPSIMBIMU Ha INIOCKOCTH. Y CJIOBUE NMEPIEHAUKYIISIPHOCTH IBYX IPSMBIX Ha
IIJIOCKOCTH.
25. PaccTosiHUE OT TOYKH JI0 TIPSIMOi (Ha IIOCKOCTH ).

\S}

NN D R W
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26. YpaBHEHHE TJIOCKOCTH, TPOXOAIIEH Yepe3 TpH 3aJaHHbIE TOUKH.

27. Ob1iee ypaBHEHHE IJIOCKOCTH M €TO UCCIIEIOBAHUE.

28. Yroa Mexay IByMs IJIOCKOCTSIMU.

29. [TapameTpuueckue 1 KAHOHUYECKHE YPaBHEHUS MPSIMOM JTUHUHU B IPOCTPAHCTBE.

30. Yron mexay 1ByMs IPSIMbIMHU B TIPOCTPAHCTBE.

31. Yron mexy NpsMO U MIOCKOCTBIO.

32. PaccTosiHue OT TOYKHU JI0 MPSMOH (B TPOCTPAHCTBE).

33. PaccrosiHue Mexay AByMsl IPSMBIMU (B IPOCTPAHCTBE).

34, DnIMnc KaK JUHUS BTOPOTO MOPSIAKA.

35. I'unepOoita Kak JMHUS BTOPOTO MOPSAKA.

36. [lapaynenbHBIN MEPEHOC 0CEH CUCTEMbI KOOPIUHAT.

37. VccnenoBanue o0Iero ypaBHEHHsI TIUHUU BTOPOTO MOPAJIKA, HE COJAEPIKAIIETO MPOU3BEACHHUS
HEU3BECTHBIX.

7.3. IlpuMepHbIe TEeCTOBBIE 3aIaHUS
JJIS1 KOHTPOJIsl (MOHUTOPUHIA) Ka4eCcTBAa YCBOCHUSI MaTeprajia B T.Y. B paMKaxX py0eKHOro
KOHTPOJIsI 3HAHMIA?

2 4 6
1. Beruucnuts 3Hauenue onpepenurena|3 5 7
7 8 9
a) 0; 0) 2; B) 9; r) 29.
1 2 2
2. Jlan ompenenutens (4 5 5.
7 8 9

Haiitu anrebpanyeckoe AOMOTHEHUE DJIEMEHTA 51
(371eMEeHT HaxOJIUTCS B IEPBOM CTOJIOLIE BTOPOIl CTPOKH)

Q) 2 6 -2 B 0 4
3 =2 -1 1 4
3. Haiitu 3Hauenue Beipakenus ( 4 —1 —3 |- =2 |+2[ 2
2 -1 -1 5 3
5 3 10 —4
a) 0); 0) —1|;8) -5 ;) —2
8 -1 5 3

4. BbIMUCIHTE CKATAPHOE NPOM3BENECHUE BEKTOPOB
a(4,2,-5),b(26,4).

a) 0; 0) 8; B) 4; r) 1.

2 PyGesxHbIM KOHTPOJIb 3HAHUH POBOJMTCS [T 00yYaroMIUXCs OUHOH (POPMBI OOYIEHUS U OLIEHUBAETCS 110 IIKAJIE
«3a4eT»\ «HE 3aU4TCHO»
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5. Haiitu BekTOpHOE NponsseneHue [a* b],
raea (2, 3,1), b (5, 6, 4).

a) (-6, 3, 3): 6)(0,0,0): ) (6,-3,-3); r) (-6, 3, -3).
1 2 2
6. BbluuciuTh 3HaueHue onpenenuteni|4 5 5
7 8 9
a) 0; 0) -3; B) 3; r) 12.
2 4 6
7. Jlan onpenemurens |3 5 7|.
7 8 9

Haiitu anreOpanueckoe 10NOTHEHUE SJIEMEHTA a5
(37EMEHT HaxOIUTCSl BO BTOPOM CTOJIO1IE IEPBOM CTPOKHU)

a) 22, 0) -22; B) 12; r) -21.
3 -2 -1 -1 2
8. HaiiTu 3HaYeHNE BHIPAKEHUS (3 -1 —2) . (—2>+3<1>
2 -1 -1 5 3

SO I T e

9. BerumCINTh CKAIAPHOE MPOU3BeIeHNe BekTopoB 2 (3, -5, 2), b (4, 2, 5).

a) 4, 0) 8; B) 12; r) 16.
10.Haiitn BexTopHOE mpom3Benenue [a*b], raea (2, 3, 1), b (5, 6, 4).

a) (-6, 3, 3); 6) (0,0,0); B)(6,-3,-3); r) (3, -6, 3).

7.4. Onucanue noxkasarejed 1 KpUTEpHeB OLCHNBAHUSA C(POPMUPOBAHHOCTH KOMIIETEHIIMI HA
Pa3JIMYHBIX 3Tanax X GOpMHUPOBAHMNS;
LIKAJIBI M IPOLEAYPHI OLeHUBAHUA

7.4.1. BonpocoB u 3ajaHui 1J1s1 TEKyleil ¥ NPOMeKYTOYHOM aTTecTaluu

[Tpu ouieHKe 3HAHUI YYUTHIBAETCS YPOBEHb CHOPMHUPOBAHHOCTH KOMITETEHIIMA:

1. VYpoBeHb YCBOGHHSI TEOPETHUECKHUX TMOJONKEHUM JUCHMIUIUHBI, I[PaBUIBHOCTh
(OpMyYITMPOBKH OCHOBHBIX MOHATUN M 3aKOHOMEPHOCTEH.

2. YpoBeHb 3HaHUA (PaKTUYECKOTO MaTepHralia B 00beMe MpOorpamMmBbl.

3. Jloruka, CTpyKTypa U 'paMOTHOCTb M3JI0’KEHHS BOIIPOCa.
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4. YMeHue CBSI3aTh TEOPUIO C TPAKTUKOM.
5. YMmenue nenath 00001EeHHUs, BBIBOIBI.

Tabnuya 7.4.1.1
[MIxaJjia oneHUBAHKUSA HA DK3aMeHe/ 3a4YeTe ¢ OLEeHKOM

Ouemca KpnTepml BbICTABJICHHUS OLICHKU

OTJIINYHO OO0yuaromuiics T0KeH:

- MPOJAEMOHCTPUPOBATH TIIYOOKOE M TIPOYHOE YCBOSHUE 3HAHUH
MPOrpaMMHOI0 MaTepuaa;

- HUCUEpIbIBAIOIE, IOCIENI0BATEIbHO, TPAMOTHO M JIOTHYECKH
CTPOMHO U3JIOKUTh TEOPETUUECKUN MaTepUall,

- MPaBWIIBHO (hOPMYIIMPOBATH OTPEICIICHUS;

- MPOACMOHCTPHUPOBAThH YMEHHS CaMOCTOATEIbHOH pPaboThl ¢
JIUTEPATYPOU;

- YMETh CJ€JaTh BHIBOJIBI 110 U3JIAra€MOMY MaTepHuaiy.

Xopor1io OOyuaronuiics JOJKEH:

- NPOJEMOHCTPUPOBATH JOCTATOYHO IIOJHOE 3HAHUE MPOrPAMMHOIO
MarepHaia;

- IPOJIEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETHYCCKHUX MMOHATHH;
JOCTaTOYHO IIOCJIEAOBATENIPHO, TPAMOTHO W JIOTHYECKH CTPOHHO
U3J1araTb MaTepHa;

- IIPOJIEMOHCTPUPOBATL YMEHHUE OPUEHTUPOBATLCS B JIMTEPATYPE;

- yMeThb clelnarh JOCTaTOYHO OOOCHOBAaHHBIC BBIBOJABI 110
U3JIaraeMOMy MaTepHay.

Y 10BNETBOPUTEIBHO OO0yyaromuiicst TOJIKeH:

- MPOJAEMOHCTPUPOBATH 00IIIee 3HAHNE U3y4aeMOI0 MaTepuraa;

- IOKa3aTh 0011ee BIaIeHUE MOHATUIHHBIM allapaToOM TUCIUIUINHBI;

- YMETh CTPOHTH OTBET B COOTBETCTBHH CO CTPYKTYPOW U3JIaraeMoro

BOIIPOCA;
- 3HATh OCHOBHYIO pEKOMEHJYEMYI MpOrpaMMON  y4eOHYIO
JTUTEPaTypy.

HeynonerBopurenbHO OO0yuaromuiicst IeMOHCTPUPYET:

- HE3HAHHE 3HAYUTEIIHON YaCTH IIPOrPaMMHOI0 MaTepHaa;

- HE BJIAJICHHE MTOHATUWHBIM annapaToM JUCHUILINHBI;

- CYLLIECTBEHHBIE OLIMOKU MIPU U3JI0KEHUU YUeOHOIr0 MaTepuana;

- HEyMEHUE CTpPOUTb OTBET B COOTBETCTBUM CO CTPYKTYpOH
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIeJ1aTh BBIBOJIBI 110 M3J1araéMOMY MaTepHally.

Tabnuya 7.4.1.2
IIIkajia oleHUBAHUS HA PYOEKHOM KOHTpOJIe

Ounenka Kputepun BbICTaB/IeHUS] OLCHKH

3auTeHo OOyuarouuiics J0KeH:

- IPOJAEMOHCTPUPOBATH O0ILIEee 3HAHUE U3y4aeMOI0 MaTepuana;

- IOKa3aTh 0011ee BIaIEHUE MOHATUHHBIM alapaToM JUCIUIUINHBI;

- YMETb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH H3JIaraeMoro

BOIIPOCA;
- 3HAaThb OCHOBHYIO pEKOMEHAYEMYI MpOrpaMMoi  y4eOHYIO
JUTEpaTypy.

He 3auteno OO0yuaromuiicst IeMOHCTPUPYET:

- HE3HAHHE 3HAYUTEIILHON 4aCTH IIPOrPaMMHOI0 MaTepuaa;

- HE BJIAJICHHE MTOHATUWHBIM anlapaToM JUCHHTLINHBI;

- CYILLIECTBEHHBIE OLIMOKU MIPU U3JI0KEHUU YUeOHOTr0 MaTepuana;

- HEYMEHUE CTPOUTb OTBET B COOTBETCTBUM CO CTPYKTYpOH
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nusjaracMoro BOIIpocCa,
- HCYMCHUC JCJIaTh BBIBOJLI 110 U3JIaraCMoOMy MaTcpuaily.

7.4.2. IlucbMeHHO# padoThI (3cce)

ITpu oLieHKEe y4UTBIBAaETCS:
1. IlpaBuiIbHOCTD OPOPMIICHHUS.
2. YpoBeHb c(hopMUPOBAHHOCTH KOMIIETEHITUH.
3. YpoBeHb YCBOEHHUSI TEOPETHUECKUX TOJOKEHUH AUCHUILTUHBI, MPABHIBHOCTH (OPMYITHPOBKHU
OCHOBHBIX IIOHATHH U 3aKOHOMEPHOCTEH.
4. YpoBeHb 3HaHUS (PaKTHUYECKOTO MaTrepuaja B 00beMe IpOrpaMMBl.
5. Jloruka, cTpykTypa U rpaMOTHOCTb M3JI0’KEHUS TMCbMEHHOM padoThI.
6. [TonHOTa M3NI0’KEHNS MaTepuana (pacKpbITHE BCEX BOIIPOCOB)
7.Mcnionb3oBaHne HEOOXOAMMBIX UCTOUHUKOB.
8. YMeHue cBsA3aTh TEOPUIO C TPAKTUKOM.
9. YMmeHue nenatb 000011EeHUS, BHIBOIBI.
Tabnuya 7.4.2
Ixajna oneHnBaHHUA ICCe

Onenka Kputepunu BbicTaB/IeHUS] OLIEHKHU

3auyTeHo OOyyaromuiicst TOJIKeH:

- MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOI0 MaTepuaa;

- ToKa3zarh oO0miee  BJIQJCHWE  TOHATHHHBIM  anmapaToMm
IHUCHUILINHEL,

- yMeTb CTPOUTb OTBET B COOTBETCTBUM CO CTPYKTYpOH
M3JIaraeMoro BOIPOCa;

- 3HaThb OCHOBHYIO PEKOMEHIYeMYI0 MpOrpaMMoil y4eOHYIO

JIUTEPATYPY.

He 3aureno OO0yuaromuiicss TEMOHCTPUPYET:

- HE3HAHWE 3HAYUTEIbHON YaCTH MPOrPAMMHOI0 MaTepHraa;

- HE BJIaJICHUE MMOHATUWHBIM annapaToM JUCUUILINHBI,

- CYIIECTBEHHbIE OMIMOKH MPHU U3JI0KEHUU Yy4eOHOT0 MaTepuaa;

- HEYMEHHME CTPOUTH OTBET B COOTBETCTBUM CO CTPYKTYPOM
W3J1araeMoro BOIPOCa;

- HEYMEHHUE JIeJIaTh BBIBOBI I10 U3Jara€MOMy MaTepuaiy.

7.4.3. TectupoBanue
Tabnuya 7.4.3
IxaJja oneHUBaHUA

Ouenka Kpurtepuu BbicTaB/IeHHs OLIEeHKH
OTnu4HO KonmgecTBo BepHBIX 0TBETOB B MHTEepBase: 85-100%
Xopouio KosnyecTBo BepHBIX 0TBETOB B HHTEepBane: 71-84%
Y 10BIETBOPUTEIBHO KonmgecTBo BepHBIX 0TBETOB B HHTEepBase: 65-70%
HeynoBneTBopuTenbHO KonngecTBo BepHbIX 0TBETOB B HHTepBaie: 0-64%
3auTeHo KonmdaecTBo BepHBIX 0TBeTOB B HHTEpBaie: 65-100%
He 3auteno KosnyecTBo BepHBIX 0TBETOB B HHTepBaie: 0-64%

7.5 METOJJAYECKHUE MATEPHUAJIBI, ONPEJAEJISIFOIIMUE ITPOIIEY PbI
OLIEHUBAHMSA 3HAHU, YMEHUM, HABBIKOB U (MJIN) ONIBITA
JESTEJbHOCTH, XAPAKTEPU3YIOIINUX 3TAINBI ®OPMUPOBAHMUSI
KOMIIETEHIIUI.
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Kauecmeo  3manuit  xapakTepu3yercs  CIOCOOHOCTbIO  OOydaromerocs  TOYHO,
CTPYKTYPUPOBAHHO U YMECTHO BOCIIPOU3BOANUTH HH(POPMAITUIO, TIOITYUYEHHYIO B ITPOIECCE OCBOCHHUS
OUCHUIUIMHBL, B TOM BHJE, B KOTOPOM OHa ObUIa H3JI0)KEHa B Y4YEOHOM U3JaHUM WU
MIPETo1aBaTeNIeM.

Ymenun, xax npaBuio, (GopMHpPYIOTCS Ha 3aHIATHSIX CEMHUHAPCKOro THMA. 3aJaHMus,
HampaBJICHHBIE HA OLEHKY YMEHHMH, B 3HAUYUTENBHOM CTENeHH TPeOYIOT OT O0O0ydYarolIuxcs
MPOSIBJICHUSI CTEPEOTUITHOCTH MBILIUICHHUS, T.€. CIIOCOOHOCTH BBIMOJIHUTH PadOTy Mo oOpasiam, ¢
KOTOPBIMH OH paboTan B mpouecce oOyueHus. [IpenogaBarens ke OIEHUBAET CBOCBPEMEHHOCTh U
MPaBUJIBHOCTH BBITTOJIHEHUS 3aJaHUSI.

Haegviku - 5TO yMEHHS, Pa3BUThIE M 3aKPEIJICHHbIE OCO3HAHHBIM CaAMOCTOSITEIIbHBIM
TpyaoM. HaBeiku (OopMHUPYIOTCS TPU CaMOCTOSTEIHHOM BBITIOJTHEHUH OOYUYaIOMIMMUCS MPAKTHKO -
OpPUEHTUPOBAHHBIX 33JaHUI, MOJICTUPYIOIINX PEIICHUE UM ITPOU3BOICTBEHHBIX, COLUOKYIbTYPHBIX
U MIPABOBBIX 33J]a4 B COOTBETCTBYIOIIEH 007acTh Mpo(hecCHOHAIBHON JIeITETLHOCTH, KaK MPaBUIIO,
IIPY BBINOJIHEHUU JOMAIIHUX 33/IaHU, KYpPCOBBIX MPOEKTOB (padoT), HAyYHO-HCCIIEI0BATEIbCKUX
paboT, MPOXOXKACHUU MPAKTUK, TpU paboTe MHAMBUAYAJIILHO WJIM B COCTaBe rpynmsl u T.71. [lpu
sToM OOyuarouuiicsi MOCTaBjIeH B YCIOBHS, KOTJa OH BBIHYXKIEH CaMOCTOSITENBHO (TBOPUYECKH)
UCKaTh IYTH W CPEJACTBA IS pa3pelieHHs MOCTABICHHBIX 33/a4, CAMOCTOATENBHO IIAHUPOBATH
CBOIO PalOTy M aHAIM3UPOBATH €€ Pe3yJbTaThl, IPUHUMATh OIpPEACICHHBIC PEIICHUS B paMKax
CBOUX TIOJHOMOYHIA, CAaMOCTOSITEJIbHO BBIOMPATh ApryMEHTAIMI0 W HECTH OTBETCTBEHHOCTH 3a
MPOJICJIaHHYI0 paboTy, T.e. MPOSBUTH BIaJICHUE HaBbIKaMH. B3anmmojeiicTBHe ¢ mpenoaaBatenem
OCYIIECTBISICTCS MEPHOANYECKH I10 3aBEPUICHUIO OMPEICICHHBIX JTAaoB paOdOThl U MPOXOIUT B
BUJe KOHCYybTauil. [Ipu olieHke BiageHUsT HABbIKAMH IPENOJAaBaTeeM OLIEHWBAETCS HE TOJIBKO
MPAaBUILHOCTH PEIICHHsSI BBITOJIHEHHOTO 33J]aHHs, HO M CIIOCOOHOCTH (TOTOBHOCTB) OOYYaIOLIMXCS
pemars MoJ00HBIE MPAKTHUKO-OPUEHTUPOBAHHBIC 3aJaHHs CaMOCTOSTENbHO (B MEPCIEKTHBE 32
CTCHAMH BY3a) U, TJIABHBIM 00pa3oM, CIOCOOHOCTh OOydYaromuxcsi O0OOCHOBBIBATH U
apryMEeHTHUPOBATH CBOM PEIICHUS U MPEII0KEHUS.

Yemuwvui  onpoc - 510 mporenypa, OpraHM30BaHHAs KakK CrHenuanbHas Oecena
npenojaBaTesis ¢ rpynmnoil ooyvaromuxcs (PpoHTAIBHBIN OIPOC) WIH C OTJACIbHBIMU CTYACHTAMU
(MHOUBHUya bHBIH OMPOC) C IENBI0 OLUEHKH CHOPMUPOBAHHOCTH y HHUX OCHOBHBIX TOHSATHHA H
YCBOCHHMsI yUeOHOT0 MaTepuaia.

Tecmur sBnsAIOTCA TNpocTelle Gopma KOHTPOJIS, HamnpaBieHHas Ha MPOBEPKY BIAJCHUS
TEPMUHOJIOTHYECKUM  almnapaToM, COBPEMEHHBIMM HWH(POPMALMOHHBIMU TEXHOJOTUAMH U
KOHKPETHBIMU 3HAHUSMH B OOJIACTH (PYHAAMEHTAJIBHBIX M MPUKIATHBIX JUCIHHUILIMH. TECT MOXEeT
MPEJOCTAaBIIATh BO3MOKHOCTh BBIOOpA W3 MEpEeyHs OTBETOB; OJUH WJIM HECKOJbKO MPaBUIBHBIX
OTBETOB.

Ilpakmuueckue 3anamusa - ocodasi Gpopma CoYeTaHUS TEOPUU U MPAKTUKH. VX Ha3HaueHue
— yrayOneHue TpopabOTKM TEOPETHUYECKOTO MaTepuana TpeAMeTa IIyTeM peryisipHOH H
IUTAHOMEPHOM CaMOCTOSITETIbHOM paboThl  00ydaroLIMMcs Ha MPOTSHKEHUU Bcero kKypcea. IIpouecc
MOJITOTOBKH K TPAKTUYECKUM 3aHSATHSIM BKIIOYACT M3Y4YCHHE OOs3aTeNbHON ¥ JOTOIHUTEIHEHOU
JUTEpaTyphl MO paccMaTpuBaeMoMy Bolpocy. HemocpeiacTBeHHOe NpoBeNeHHE MPaKTHYECKOTo
3aHSATHS MPEOJIAracT:

WH/IMBUyaJIbHbIE BBICTYIUIEHUS OOYYalOIIMXCSl C COOOLIEHMAMH 110 KaKOMy-JIMOO BOIIPOCY
n3y4aeMoil Tembl, (POHTAIbHOE OOCYKICHHE paccMaTpuBaeMoW MPOOJIEMBbI, OOOOIICHUS U
BBIBOJIbI, pEIlIEHHUE 3a]a4 U YIPAXXKHEHUH 110 00pasiy.

PA3JEJA 8. METOAUYECKHUE YKAZAHUS JJISI OBYYAIOIIAXCSIITO OCBOEHUIO U CIUATLINHBI

8.1. MeToanueckne peKOMEHIAIMH M0 HANIMCAHUIO 3CCe

Dcce(oT hpaHITy3CKOTo €SSai — OMBIT, HAOPOCOK) — JKaHP HAYYHO-TTYOIUIIMCTHIECKOM
JTUTEPATyPhI, OTPAKAIOIINNA MOAYEPKHYTO-UHIUBUIYATHHYIO MMO3UIIMIO0 aBTOPA IO KOHKPETHOM
npobieme.
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['maBHBIMM OCOOEHHOCTSAMH, KOTOPBIE XapaKTEPU3YIOT 3CCE, SBJIAIOTCS CIEAYIOIINE
MIOJIO>KEHHUS:

e CcOOCTBEHHas TO3WIUSA OO0s3aTENBHO JOJKHA OBITh APryMEHTHpPOBAaHA WM IOAKPEIUICHA
3aKOHaMM, AaBTOPUTETHBIMH TOYKaMM 3pEHHMSIMU M 0a3MpoBaThCs Ha (DyHIaMEHTAIbHOM Hayke.
HeGonpmioit 06beM (4-6 crpanuir), ¢ oOPMICHHBIM CIIHUCKOM JIUTEPATyphl U CHOCKAMHU Ha e
UCIIOJIb30BAaHNUE.

® CTWIb U3JI0)KEHUS - Hay4HO-UCCIIEI0BATEIbCKUM, TpeOyromuit YETKOH,
MOCTIEIOBATEIbHOM W JIOTUYHOM CHCTEMBI JIOKA3aTENIbCTB; MOXKET OTJIMYAThCS OOpPa3HOCTHIO,
OPUTMHAJIBHOCTBIO, AOPUCTHUHOCTBIO, CBOOOAHBIM JIEKCUUECKUM COCTAaBOM S3bIKA.

® JCCIIEJOBAHME OIPAHUYMBAECTCS UETKOH, JIAKOHWUYHOW MpoOJEMONH C BBISBICHUEM
MPOTHBOPEYU U pa3pelieHueM dTHX MPOTUBOPEUUH B TaHHOU padoTe.

8.2. MeToauuyecKue PECKOMEHIANHA 110 UCITOJIB30BAHUTO KeiicoB

Ketic-memoo (Casestudy) — MeTo1 aHaIN3a pealbHOM KU3HECHHOM CUTYAIMH, OITMCAHKE
KOTOPOH OJJHOBPEMEHHO OTPa)KaeT HE TOJIbKO KaKyl0-THOO0 MPaKTHUECKYIO MPOodieMy, HO U
aKTyaJlu3UpYeT ONpeAeNeHHbIM KOMIUIEKC 3HAaHUI, KOTOPBII HEOOXOIUMO YCBOUTH MPU
paspernieHuu gaHHoM mpoosieMsl. [Ipu s3TomM cama mpoOema He UMEET OJJHO3HAYHBIX PEIICHUH.

Kelic kak METO/ OIIEHKH KOMIIETEHLIUN JOKEH YIOBIETBOPSTH CISAYIOUIUM TPEOOBAHUSIM:
COOTBETCTBOBATh YETKO ITOCTaBJICHHOM 11€JIU CO3/1aHus;

MMETh MEKIUCLUUIIIMHAPHBIA XapaKTep;
UMETh JOCTATOYHBIN 00BEM MEPBUYHBIX U CTATUCTUYECKUX JTAHHBIX;

— UMETh COOTBETCTBYIOIIMI YPOBEHb CIOXHOCTH, WUIHOCTPUPOBATh TUIMYHBIE CUTYAlIHH,
HUMETh aKTYyaJIbHYIO MpoOJeMy, MMO3BOJISIIOIIYI0 IPUMEHUTh pa3HOOOpa3Hble METO/bl aHAIU3a MpU
MIOMCKE PELICHUS, UMETh HECKOJIbKO PEIICHUM.

Kelic-meTo/1 0ka3bpIBaeT COIEHCTBUE PAa3BUTHIO YMEHUS PELIaTh MPOOJIEMBI C YHETOM
KOHKPETHBIX YCJIOBUH U MpU HAMU4YUH paktuueckoi nHpopmaruu. OH pa3BUBaeT TaKue
KBaJTM(PUKAIIMOHHBIE XapaKTEPUCTUKH, KaK CIIOCOOHOCTD K MIPOBEICHUIO aHAIHM3a U JUArHOCTHKH
pobJeM, yMeHUe YeTKO (POpMYIMPOBATH U BBICKA3bIBATh CBOIO MO3UIIMIO, YMEHHE 00LIaThC,
JUCKYTHPOBaTh, BOCIPUHUMATh U OLIEHUBATh HHPOPMAIUIO, KOTOPast IOCTYNAET B BEpOaIbHON U
HeBepOaIpHOU hopme.

8.3. TpeGoBaHuUsI K KOMIIETEHTHOCTHO-OPHMEHTHPOBAHHBIM 3a/1aHUSAM
JJIS1 IeMOHCTPALMHU BbINOJHEHNUS NPOo(ecCHOHAIBHBIX 3a/1a4

KOMIIeTeHTHOCTHO-OPUEHTUPOBAHHOE 3aJJaHUE€ — JTO BCErjJa IMPaKTUYECKOe 3a/JaHHue,
BBITIIOJTHEHHE KOTOPOTr0 HalleJIEHO Ha AEMOHCTPUPOBAHUE J1I0KA3aTEIbCTB HAIMUUS Y 00ydaromuxcs
c(hOpMHUPOBAHHBIX KOMIETSHIIMI HEOOXOIUMBIX 7Sl OyAyIei npodeccuoHalbHOM 1eATeTbHOCTH.

KoMIeTeHTHOCTHO-OpHEeHTUPOBAHHBIC 3aaHuUsI OBIBAIOT PA3HBIX BUJIOB:

e HanpaBJECHHbIE HAa IOArOTOBKY KOHKPETHOIO IPAKTUKO-OPUEHTUPOBAHHOIO IIPOIAYKTA
(pa3paboTka CTPYKTYpbI TOCYAapCTBa, pa3padoTKa CUCTEMBI LIEHHOCTEN o0IiecTBa U Ip.);

® QHAJIWTUYECKOTO U JUArHOCTUYECKOrO XapakTepa, HalpaBJICHHbIC HA aHAIN3 Pa3TUYHBIX
aCmeKTOB H TPOOJIEM YIPaBIEHYECKOW JeATEIbHOCTH (aHAIW3 BHEIIHEH MMOJHTHYECKOU
00CTaHOBKH, aHalHW3 BHYTPEHHEH MOJUTHYECKON OOCTAaHOBKM B PA3UYHBIC MEPUOIBI Pa3BUTHUS
PYCCKOTO TOCYyAapcTBa | T. 11.);

® CBS3aHHBIE C BBHINIOJHEHHEM OCHOBHBIX MpodeccHoHaNbHBIX (GYHKIMI (BBITOTHEHHE
KOHKpPETHBIX JIEHCTBUI B pamKax Buaa NpodecCHOHATBHOW AESITeThHOCTH, HAMpUMeEp,
dbopMyIMpoBaHHE MHCCHM W LEeJed TrocyaapcTBa Ha MEXAYHAapOAHOW apeHe B pas3lInyHbIe
HUCTOPUYECKUE EPUOBI U T. 11.).
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PA3IEJ 9. YYUEBHO-METOANYECKOE U HHPOPMALIMOHHOE
OBECHEYEHME JUCLIMILINHBI

Ocnosnas rumepamypa’

1. Beicmias MmaTeMaTuKa JijIsi 3KOHOMUCTOB [ DNIEKTPOHHBINA pecypc] : yUeOHHK ISl CTYJACHTOB
BY30B, 00y4aromuxcs 1o 3koHomudeckuM cnernuainbaoctsm / H.II. Kpemep [u np.]. — 3-e uzn. —
DnexTpoH. TekcToBbie nanubie. — M. : KOHUTU-AHA, 2017. — 481 ¢. — ObC «IPRsmarty».—
978-5-238-00991-9. — Pexum gocryma: http://www.IPRsmarthop.ru/74953.html

2. Pacrormunna O.M. Beiciias maremaTuka [ QeKTpoHHBIN pecypc] : yueOHoe nocodue / O.M.
PactomunHa. — DeKTpOH. TEKCTOBbIE AaHHbIE. — M. : MOCKOBCKHI Me1aroru4eckuit
rocynapcTBeHHbIi yauBepcuret, 2018. — 150 ¢. — OBC «IPRsmart».— 978-5-238-00991-9. —
Pexxum noctyna: http://www.IPRsmarthop.ru/74953.html

3. Maremaruka [DneKkTpoHHBIN pecypc] : yueoHoe mocooue / O.B. bonaposa [u ap.]. — DnaekTpoH.
TekcToBble ganHble. — Caparos: Ail [Tu Op Meaua, 2018. — 194 c.— OBC «IPRsmart».— 978-5-
4486-0107-1. — Pexxum nmocrymna: http://www.IPRsmarthop.ru/70267.html

Jononnumensnas numepamypa’

1. TerpyamBumu E.B. Maremaruka [DnextpoHHBIH pecypc] : mpaktukyMm / E.B. TerpyamBuim,
B.B. EpmioB. — DnekTpoH. TekcToBble nanHble. — CapatoB: Al [Tu Op Menua, 2018. — 159 c. —
OBbC «IPRsmarty.— 978-5-4486-0220-7. — Pexum JOCTYTIA:
http://www.IPRsmarthop.ru/71567.html

2. AxmetranueBa B.P. Matemaruka. JluneitHas anreOpa [DnekTpoHHBI pecypc] : yuebHOe
nocobue / B.P. Axmerranuesa, JI.P. l'ansyraunoBa, M.W. I'ansyranHOB. — DIEKTPOH. TEKCTOBBIC
nanasle. — M. : Poccuiickuii rocynapcTBeHHbI yHUBepcuteT npaBocyaus, 2017. — 60 c. — ObC
«IPRsmarty.— 978-5-93916-552-5. — Pexxum mocrymna: http://www.IPRsmarthop.ru/65863.html

3. T'openoB B.M. Marematuka [DnekTpoHHBIH pecypc] : cOopHUK 3amad u ynpaxsaenui / B.U.
I'openos, O.JI. Kapenosa, T.H. JlenameBa. — DnekTpoH. TeKCcTOBble JaHHbIE. — M. : Poccuiickas
MEXTyHapOIHAs aKaJIeMus Typu3Ma, Y HuBepcuteTckas kaura, 2016. — 112 ¢. — ObC «IPRsmarty.
— 978-5-98699-189-4. — Pexwum nocryna: http://www.IPRsmarthop.ru/70538.htmi

4. HukonoBa I'.A. Maremartuka. Teopus u mpakTuka [ DIEeKTPOHHBIN pecypc] : yueOHOe mocobue /
I''A. HuxonoBa, H.B. HuxonoBa. — DmnekTpoH. TekcToBble AaHHbie. — Kazanb: Kazanckuit
HallMOHAJIBHBIA HCCIIe0BAaTENbCKUN TeXHoJornueckuii ynusepcuter, 2016. — 234 c¢. — ObC
«IPRsmarty.— 978-5-7882-1999-8. — Pexum nocryna: http://www.IPRsmarthop.ru/79318.html

KOMILIEKT JUIIEH3UOHHOI'O IPOI'PAMMHOI'O OBECIIEUEHUSA

Microsoft Open Value Subscription mis pemennit Education Solutions Ne Tr000544893 ot 21.10.2020
r. MDE Windows, Microsoft Office u Office Web Apps. (cpok aeticteust mo 01.11.2023 r.)

AntuBupycHoe nporpammHoe obecrieuenne ESET NOD32 Antivirus Business Edition moroBop Ne
NC00-006348 ot 14.10.2022 r. (cpok neiictBus no 13.10.2025 r.)

[IporpamMmmHoe oOecniedyeHue «MHUpanogucy» CcuUcTeMa BeOHMHApOB - JIMIIEH3WOHHBIA JIOTOBOP
244/09/16-x ot 15.09.2016 (Crermdukarus k Jlunensnonaomy morosopy 244/09/16-x ot 15.09.2016, ot
11.05.2022 r.) (cpoxk nmetictus mo 10.07.2023 r.)

OnexktpoHHas MHGOpMaMOHHO-00pa3oBaTenbHasa cpena «1C: Yausepcuter» gorosop ot 10.09.2018
r. NeIIPKT-18281 (6eccpouno)

313 9BC
4 13 9BC
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HNudopmaiimonHas cucteMa
Ne009/061115/003 (6eccpouHo)

«IlepBoriibur»

cyOnumeH3noHHbi  moroop ot 06.11.2015 .

Cucrema tectupoBanus Indigo munensnonnoe cormamrenue (Jorosop) or 08.11.2018 r. NeJ[-54792

(6eccpouHo)

I/IHq)OpMaHI/IOHHO-HOI/ICKOBaH cucrema ((KOHcyHLTaHT ILarocy -

roamepxkke ot 26.12.2014, (6eccpodHo)

JIOTOBOpP 00 WH(pOPMAIIMOHHO

OnexkTpoHHO-O0nbIHoTeuHas cucreMa IPRsmart murtensnonnsiit moroBop ot 01.09.2022 r. Ne9489/22C

(cpok nmericTBus o 31.08.2024 r.)

Hayunas snektponnas 6ubnuoreka eLIBRARY nunensunonnsiii joropop SCIENC INDEX Ne SIO -

3079/2022 ot 12.01.2022 r. (cpok aeiicteus mo 27.01.2024 1.)

CBOBOJTHO PACIIPOCTPAHAEMOE NPOT'PAMMHOE OBECIIEYEHUE

Kommiiekr onnaitn  cepBucoB GNU
pacrpocTpaHsieMoe IIPOrpaMMHOE 00ecTIeYeHNE

HpOZpthMHO@ obecneuenue omeuecmeeHHO20 npouseodcmea:

ImageManipulationProgram,

CBOOOHO

[Iporpammuoe oGecrieuenue «Mupamnoiuc» cuctemMa BeOMHApOB - JIMIIEH3MOHHBIA JOTOBOP
244/09/16-x ot 15.09.2016 (Cneuunduxauus k Jlunensuonnomy nporosopy 244/09/16-x ot

15.09.2016, ot 11.05.2022 r.) (cpok netictBus g0 10.07.2023 1)

DnexTpoHHas HHPOpPMaLMOHHO-0Opa3oBarenbHas cpena «1C: YHUBEpCUTET» IOTOBOpP OT

10.09.2018 1. NeITPKT-18281 (6eccpouno)

Wudopmanmonnas cucrema «lleporitbur» cyomunensuonnsiii goroop or 06.11.2015 r

Ne009/061115/003 (6eccpouno)

Cucrema tectupoBanus Indigo nmunensnonnoe cornamenne (Jorosop) ot 08.11.2018 . NeJI-

54792 (6eccpouHo)

Nudopmarnmonno-nouckopas cuctema «Koncynbrant [lnrocy - moroBop 06 nHoOpMaimoHHO

noxafepkke ot 26.12.2014, (6eccpouno)

DnekTpoHHO-0nOMMoTeunas cucrema IPRsmart nunensuonnsiii gorosop ot 01.09.2022 r.

No9489/22C (cpox neiictBus mo 31.08.2024 r.)

Hayunas snexrponnas 6ubnuorexa eLIBRARY nunensuonnsiii qorosop SCIENC INDEX Ne

SIO -3079/2022 ot 12.01.2022 . (cpok aeiictus 1o 27.01.2024 r.)

PA31EJ 10. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O MPOILIECCA

YueOHast ayiuTOpPHUS ISl IPOBEIeHUs 3aHATHI JIEKIIHOHHOT O
THNA, 3aHATHH CEMHHAPCKOI0 THMNA, TPYNNOBBIX U
UHAUBHAYAJIbHBIX KOHCYJIbTAIMN, TeKylero KOHTPOJS M
NPOMEKYTOYHOM aTTeCTAUMHN

OOGopynoBaHue:  crequaau3upoBaHHas  MmeOenbp  (Mebenb
aymutopHass (12 cromoB, 24 cTynbeB, J0OCKa ayJauTOpHas
HaBECHas1), CTOJI MpeNoaBaTes, CTYJ MPeroiaBaTes.
Texnuyeckue cpeiacTBa 00y4YeHUs: MEPCOHATBHBIA KOMIBIOTED;
MYJIbTHUMEMIHOE 000py10BaHKE (IPOEKTOP, SKPaH).

111396, r. MockBa, mipocii.
3enéuelid, 1.66A

OTtax 3
[Tomemenue Xl
Komnara 9
(xabuneT Ne308)
(23,7 xB. M.)

ITomemmenne 1J1si cCaMOCTOATEIBLHOM PadOTHI 00y4a0IMXCS
CrneuunanusupoBanHass Mebenb (9 cromoB, 9  crynbeB),
MEPCOHAIBHBIE KOMITBIOTEPHI C BO3MOXKHOCTBIO MOAKIIOUEHHS K
cetn «VHTEepHET» M oOOecrnedeHueM A0CTyla B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA

111396, r. Mocksa, npocrl.
3enénbiii, 1.66A

Otax 3
IMomemenue Xll|
Kommnara 9
(xabuneT Ne317)
(25,5 xB. M.)
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