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PA3EN 1. IIEJIM ¥ 3AJJAYM OCBOEHHUST TUCIIATLTUHBI

I[I/ICL[I/IHJII/IHa «MareMaTuka» SBIISICTCS CCTCCTBCHHO-HAYYHBIM KYpPCOM, BXOIAIIUM B

CTaHJAPT MaTeMaTUYECKUX JUCHUIUIMH, HW3y4aeMbIX IpU OOyYEeHHWH 1O CHEIUATbHOCTH
«IKOHOMHKAY.
Ilens vzydyenus qucUILIUHBL «MaTemaTtuka » — (GOpMHUPOBAHKE Y OYIYIIUX CIEIUATHCTOB

COBPEMEHHBIX MPEJCTABICHUNA O METOAAaX pPELICHHS OCHOBHBIX 3aJad JMHEWHOW anreOpbl, HX
CBA3SIX C JIPYrMMM MAaTe€MaTH4YE€CKMMM IJUCLUIUIMHAMHU, a TAaKKE€ 3HAKOMCTBO C INPUI0KECHUAMHU
METOOB JIMHEHHOHN anreOpbl K SKOHOMUYECKUM 3a/1a4aM.

3aoauamu mucuuiuiuHel «MaTtemaTtuka » SBJISIIOTCS W3Y4EHHE TEOPUM JI€TEPMHUHAHTOB,
anreOpbl MaTpul, merona ['aycca Juisl pelleHHs CHUCTEM JIMHEMHBIX YpaBHEHMH M BEKTOPHOU
anreOpsl.

Mecto aucuuIUIMHBL B mpodeccHOoHaNbHOM MOAroTOBKE. B mpomecce u3ydeHus
IUCUUIUIAHBL «MaTteMaTika » CTYIeHThl mpuoOpeTaroT (QyHIaMeHTaJbHBIE 3HAHUS 00 OCHOBHBIX
METOJIaX PpELICHUS JIMHEWHBIX MAaTeMaTH4YeCKMX 3aJad, M HUX I[PUMEHCHUMM B pPa3JIM4YHBIX
HKOHOMHYECKUX 00JacTAX.

PA3JEA 2. [INTAHUPYEMBIE PE3YJIbTATbI OBYUEHUS 11O JUCLHUILJIMHE
COOTHECEHHBIE C INTIAHUPYEMBIMU PE3YJIbTATAMU OCBOEHUS OBPA3OBATEJILHOM
IIPOI'PAMMBI

[Iponiecc wm3yueHust aucHuIIMHBl «MareMaTHKa» HampaBlieH Ha (OPMHPOBAHUE
CIIEAYIOIUIMX KOMIIETEHIIMH, KOTOpble IIO3BOJSAT YCBauBaTh TEOPETHYECKMH MaTepual |
peanu30BBIBaTh MpakTHYecKhe 3amayd (Tabmuua 2.1) u JocTUraTh IUTAHUPYEMBIE PE3YIIbTaThl
00y4YeHHs 110 JUCLUIUINHE.

Tabnuya 2.1

KomMmnerenTHOCTHaAs KapTa IMCIHUIIJIMHBI

NHaukaTopbl JOCTHKEHUS KOMIIETEeHIIUN
Kareropus Ko JIl IJIAHUPOBAHMS Pe3yJIbTATOB
P A ®opmMyJIMpPOBKA ( P pesy
(rpymnma) KOMIIETEH 00yuyeHus1 Mo JIeMeHTaM
. KOMIIeTEeHIIUN .
KOMIIeTeHIH 10701 o0pa3oBaTe/IbHOI POrpaMMBbI U
COOTBETCTBYHIIUX OLEHOYHBIX CPEICTB)
Oo6uenpodeccuoHaTbHbIE KOMIIETEHIMHU
Ob6menpodeccu | OIK-2 Cnocoben HNOIIK-2.1. 3uaet meTo 61 U cOOpa,
OHaJIbHaA OCYHICCTBIIATH 00pabOTKHU M CTATHCTHYECKOTO aHaJIn3a
cbop, o6pa60T1§y 1| aHHBIX, HEOOXOMUMBIX /I PEIICHUS
CTATUCTUYECKUM
MOCTAaBJICHHBIX YKOHOMUYECKUX 3a]a4
B MIOTIK-2.2 5
JNAHHEBIX, -2.2. YMeeT oCylIeCTBIISThH COOP,
HeoOX0oaUMBIX juis | OOpabOTKY U CTaTHCTHYECKUH aHaU3
pereHus JTAaHHBIX, HEOOXOJIMMBIX JJISl PEIICHUS
IIOCTaBJICHHBIX TTOCTaBJICHHBIX YKOHOMHUYECKUX 3aj1a4.
SKOHOMHHCCKHIX MOIIK-2.3. Baaxeer HaBbIkaMu c60pa,
3a1a4
00pabOTKHU M CTATHCTHYECKOTO aHAJIN3a
TAHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS
MOCTaBJIEHHBIX SKOHOMUYECKUX 3a]1a4




PA3JEA 3. MECTO JUCHHUAILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBbI
BAKAJIABPUATA

JucnuruHa «MaTtemaTuka » BXOJAUT B COCTaB 00s3aTelbHON YacTH OJoka 1 «/{MCIMIUIMHBI
(MomynH)» OCHOBHOW 0Opa3oBaTeIbHON MpOrpaMMbl OakamaBpwara IO HAIPABJICHHIO MOJATOTOBKH
38.03.01 DxoHomuKa.

Hucuuninmna «MaTemaTuka » OnupaeTcs Ha 3HaHUS, MTOJTYYCHHbBIC MPU U3YYEHUHU IIKOJIBHOIO
Kypca «Marematukay. M3yuenue qucuuiuinibl «MaTeMaThka » MOMOXKET B OCBOEHUH CJIEIYIOLIUX
nucuuIuine: «byxrantepckuid ydyer W aHanusy, «CraTuctuka», «OUHAHCBHI), «IKOHOMETPHUKA,
«Hastorn u Hasoroo6yoxeHuey, «OCHOBBI prHAHCOBOH MaTeMaTHKN», «[leHooOpa3zoBaHuey.

VYka3zaHHbIe CBS3M W COJiepKaHUE AUCHUIUIMHBL «MaTtemaTtuka » JaloT 00ydaromeMycs
CHUCTEMHOE TPEJCTABICHUE O KOMIUIEKCE U3y4aeMbIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uTo
o0ecrieurnBaeT COOTBETCTBCHHBIN TEOPETHUYECKHA YPOBEHb W IMPAKTUYECKYIO HAMPABICHHOCTH B
cucteMe o0ydeHus1 OyayIIen NeaTeTbHOCTH OaKataBpa SKOHOMUKH.

PA3JEJ 4. OBBEM (TPYJIOEMKOCTbD) THCIUILIAHBI
(OB1IASL, IO BUJAM YUYEBHOWM PABOTbI, BUJIAM IPOMEJKYTOUYHOM ATTECTALIMM)

Tabnuya 4.1
TpyaoeMKOCTh JUCHUIIMHBI U BBl Y4eOHOH padoThI
Ha 04HOM (hopme 00yUeHUsI
3.e. | Beero Konrakrnas pabora Yacsl WNHas Kontposs
4acoB | 3apsTus 3aHATHs Konrakr | CP Ha CP
nekmuonH CEMUHAPCKOTO TUIIA Hast HOJIFOTO
Oro THIa pabota BKY
Jlabopa [[IpakTuuec 1o Kyp.pad.
TOpHBIE [KHE/ xYpeoso
it pabote
CeMHHapc
KHe
1 cemectp
4 144 36 54 52 2 .
3aueT ¢ OLEHKON
2 cemecTp
36
6 216 40 60 80
OK3aMeH
10 360 76 114 132 38
Tabnuya 4.2
TpyaoeMKoCTh TMCHUIIHHBI U BU/IbI y4eOHOI padoThI
Ha 3204HOI1 popme 00yUeHusI
3.e. | Beero KonraktHas paboTa Yacsl WNHasn KonTpons
4acoB 3aHATHS 3aHATHS Konrakr | CP nHa CP
ITeKIIMOH CEeMHUHAPCKOTO THIIA Hast MIOATOTO
HOTO paborta BKY
TUTIA 1o Kyp.pad.
Jlabopa [[IpakTrduec | KypcoBO
TOpHBIE [KHE/ it pabote




ceMHuHapc
KHe
1 cemectp
4/
4 144 4 8 128 3auer ¢
OLIEHKOM
2 cemecTp
6 216 4 8 168 36
DK3aMeH
Bcero no nucnuninze
10 | 360 | 8 | | 16 | | 296 40

CTpyKTypa U coaep:kaHue TUCHUILIUHBI

Ilepeuennb pa3aesoB(MoayJieii), TeM TUCHHUILIMHBI M pacnpeaejeHue yueOHOro BpeMeHn
1o pasiaejamM/TeMaM IMCHUIIMHBI, BUIAM yY4eOHBIX 3aHATHH ( B T.4. KOHTAKTHOH padoThbI),
BH/IAM TeKYIIero KOHTPOJIsI

Tabnuya 4.3
Pacnpenesienue yueOHo#l HATPY3KH MO pa3jaesiaM JUCHHILIMHBI
Ha 0YHOI (popme 00yUeHUs
KonraktHas padora
3ansTust Yacsr CP M Bceer
Tembi\ CEMHHAPCKO Ha Kontpo | o
3aHsaTus KonraktH st
paznensi(MOIyIIN ) ro THma MOJITOTOB b 4aco
JIEKLIUOHHO as pabora CP
ro THIIA [Tpak | mo Kyp.p RENMSS B
JIab. e
P /ceM.
Jluneinas
anreopa 15 20 25 60
AHauTHYECKAS
reoMeTpuUs
[Ipenen
MOCIe0BaTeIHHO
CTH U QPyHKIUU. 21 24 27 72
HenpepriBHOCTB
GyHKIMH.
3auer 2
Beero 36 54 52 | 2 | 144
1 cemectp
[IpousBognas
GbyHKIUH.
Hpmueneie 18 26 40 84
TIPOU3BOTHOM.
Heonpenenennslit
WHTETpa
Panpt. Teopis 22 36 40 58
BEPOSTHOCTEH




JK3aMeH 36 36
Bcero
40 60 80 36 216
2 cemecTp
Bcero wacos 76 114 132 38 360
Tabnuya 4.4
PacnpenesieHue y4eOHOI HATPY3KH 10 pa3iesiaM JUCHHIIHHBI
Ha 3204HOI1 opme 00yUeHMsI
KonraktHas pabora
3ansaTus Yacer CP Vna Bcer
Tembi\ CCMHHAPCKO Ha Konrtpo | o
3aHATus KonTakTH P
paznenbi(MOIyIIn) ro TAma MOATOTOB b 4aco
JIEKIITMOHHO as pabora CP
r'o THIIa [Tpak | mmo kyp.p. RENMSS B
JIao.
P /ceM.
Jluneinas
anreopa 2 4 64 70
Ananutuueckas
reoMeTpus
IIpenen
MOCJIE0BATEIHHO
CTH U PyHKIHUU. 2 4 64 70
HenpepsiBHOCTB
byHKIIH.
3auer c o1, 4 4
Bcero 1 cemectp 4 8 128 4 144
[TpousBogHas
GbyHKIIH.
HpI/IMeHeHI/Iev 2 4 84 90
MIPOU3BOTHOM.
Heonpenenennsrit
WHTErpal
Panpr. T eopnf{ 2 4 84 90
BEPOATHOCTEH
DKk3amMeH 36 36
Bcero 2 cemecTp 4 8 168 36 288
Bcero wacos 8 16 296 40 360




Tabnuya 4.5

Coaep:xkanue pa3aejaoB TMCHUINIJIHHBI

HaumenoBaHue pasjaeia

Conep:xanue pa3jesa IMCUUILTHHBI

JluHeiinas ajaredopa

Martpuup! u onpeaenutenu. Matpuupl U orepauuy HaJl HUMU.
Oo6partumbie MaTpuibl. OOpaTHass MaTpUIAa M €€ BBIYHCIICHHE.
[lonsatne moactaHoBKHU. YUeTHbIE M HEYETHBIE IOJACTAHOBKHU.
Onpenenurens kBaapatHod wMatpuisl. [IpaBuiio Capproca.
OcHOBHbIE CBOICTBA ONpPEAETUTEIIS. MuHopsI u
anredpanveckue JonoiHeHus. Panr marpunsl. Pasnoxenue
ONpeAeNuTeNs MO CTpoKe WM cronluy. Pemenue cucrem
JUHENHBIX alredpandeckux ypaBHeHHUH no npasuiy Kpamepa.
OO0mue cBeneHUs O cHUCTeMax JIMHEHWHBIX anreOpanyecKux
ypaBHeHU. BEKTOpHOE NMPOCTPAHCTBO, JIMHEWHBIEC Ollepaluu
HaJ BekTopamu. JIuHeliHas 3aBUCUMOCTb M HE3aBUCUMOCTh
CHUCTEMBI BEKTOpPOB. ba3uc W paHr KOHEYHOW CHUCTEMBI
BEKTOPOB. CHUCTEMBbl JIMHEHHBIX YpPaBHEHUN. DJIEMEHTAPHBIE
npeoOpa3oBaHusi CUCTeMbl. KpUTepHii COBMECTHOCTH CHCTEMBI
TUHENHBIX anredpanyeckux ypaBHeHui (teopema Kponekepa-
Kanennu). CryneHuarble MaTpULlbl U CHCTEMbI JIMHEHHBIX
anreOpandeckux  ypaBHeHUW.  OJHOPOIHBIE  CHUCTEMBI
JUHENHBIX ypaBHEHUN. DyHAaMEHTaIbHAS CUCTEMA PELICHUN.
Pemienne cucreM nMHENHHBIX ypaBHeHM MetoaoM [‘aycca
(METoIOM TMOCIENOBATEIbHOTO HCKIIIOYEHUS] NEPEMEHHBIX).
Mopenb MHOI'00TpPACcI€BOM SKOHOMUKH JleontneBa
(6amaHCcOBBIN aHAIN3).

AHaJIuTHYECKASA
reoMeTpus

Bekrop. Knaccugukanus Bekropos. JInHeliHble onepanuy Haj
Bektopamu. IIpoekius BekTopa Ha 0cb. JlekapToBbI
KOOpPAMHATBl BEKTOPOB U TO4YEK. IloysgpHbIE KOOpAMHATBHL.
CkansipHO€ NPOU3BEJCHIE BEKTOPOB, €0 OCHOBHbBIE CBOICTBA,
KOOPDAMHATHOE  BBIPAXKEHHME. YIOJI  MEXAY BEKTOpaMHU.
BekTtopHoe U CcMeEImIaHHOE IPOM3BENCHHS BEKTOPOB, HX
OCHOBHBIE CBOMCTBA U T€OMETPUUECKUIN CMBICIL.

[IpsiMasg Ha IJIOCKOCTH. YpaBHEHUE IPSAMOM NPHU Pa3IUUHBIX
rapaMeTpax ee 3aJaHus. YTOI MEXAy InpsMbIMU. PaccrosHue
OT TOYKHM 10 npsimoil. IIpsimas M TUIOCKOCTH B NMPOCTPAHCTBE.
YpaBHEHHE IIIOCKOCTH M MPAMOW B IPOCTPAHCTBE. YTOI
MEXIy IUIOCKOCTSAMH. YTOJl MEXIY HPSAMBIMU. YTOJI MEXIY
IIPSIMOM U TUIOCKOCTBIO.

Ilpenen
MOC/1e10BATEIbHOCTH U
¢ynkuuu. HenpepbIlBHOCTH
pynxnumn.

[Ipenen 4YMCIIOBOM MOCIIENOBATENHHOCTH W €r0 T€OMETPUYECKHMA
cmbich. [penen GpyHkiyu B 06CKOHEYHOCTH M B TOUKE. beckoHeuHO
MaJlble M1 OECKOHEUHO OOJIBbIINE BEIMUHUHBI, HX CBOHCTBA. OCHOBHEIE
TeopemMbl O Tmpenenax. llpusHaku CylIecTBOBaHUSA IIpejena.
3ameuaTenbHbie TIpenenbl OnpeeeHne HelPephIBHOCTH (HYHKITUH
B Touke. CBoiicTBa (hyHKIIMI, HEMpephIBHBIX B Touke. CBoOWCTBa
(hyHKIMI, HENpepBIBHBIX Ha OTpe3ke. Touku pa3pbiBa (YHKIIHU.
Touku pa3pbIBa NEPBOTO U BTOPOrO PoOJa.

IIpoussoanasi pyHkuum.
IIpumeHeHue NPON3BOAHOM.

[IpousBoanass  ¢pyHkuuu. DUNUECKH, OSKOHOMUYECKHA H
FEOMETPUYECKUA  CMBICA  Npou3BOAHOW. HenpeprlBHOCTE U
muddepenumpyemMocts QyHKIH. OCHOBHBIE HpaBWiia U (HOPMYJIIBI
muddepenumpoBanns. [IpousBogHble CIOXHOW M OOpaTHOM
¢ynknuii. [Ipon3BoiHBIE BBICIIHX TOPSIKOB. DKCTPEMYM (QYHKIIHH.
Heo6xonumoe ycioBue sxctpemyma. [lepBoe gocratodHoe ycioBue
skcTpemyma. Cxema wuccienoBanus (GYHKIMM Ha 3IKCTPEMYM.




Bropoe mocratounoe ycioBue OSKcTpemyMa. HawmOombiiee wu
HaMMEHbIIIee 3HaUeHHe (PYHKIMH Ha OTPE3Ke.

5 HeonpeneseHHblii MHTErpaJ.
Panbl.

CBoiicTBa HeoIpeeieHHOr0 UHTerpana. MHTerpansl OT OCHOBHBIX
¢ynkunii. Popmynsl uHTErpupoBaHusA. [loHSITHE O YHCIOBBIX
pagax. Cymma psga. Cxopgmuecs | pacXofsIiuecs psAbl.
HeoOxomuMblii IpU3HAK CXOJUMOCTH 3HAKOMOJIOKHUTEIHLHOTO PsIa.
JocTtarouHple NPU3HAKH ~ CXOAMMOCTH  3HAKOMOJOKHTEIBHBIX
psmoB. 3HakonepemeHHble psiabl. [IpusHak JleiiOnuma. AGconroTHas
W YCIOBHAs CXOJMMOCTh 3HAKONEPEMECHHBIX pAnoB. [loHsATHe
(yaKOHANBHOTO psna. CTEemeHHbIe psAAbl, UX Kilaccupukamus u
cBoiicTBa. O0IaCTh CXOAUMOCTH QYHKIHUOHAIBHOTO psiga. Popmyna
JUIsl BBIYHMCIICHUS pajinyca CXOJMMOCTH.

6 | Teopusi BeposiTHOCTEI

Crnyuaitaple coOprtust. Krnaccuduxammst cimydallHBIX — COOBITHIA.
BeposiTHOCTD Cly4aiiHOTO COOBITHS. DJIEMEHTHl KOMOWHATOPHKH.
Teopembl cloXeHHS W yYMHOXKEHHUs BeposTHocTed. dopmyna
nonHoi BepostHocTu. Dopmyna baiieca. [IoBTOpHBIE HE3aBUCHUMBIE
ucneiTanus. @opmyna bepHysu.

3AHATUA CEMUHAPCKOI'O TUITA

HpaKmuquKue 3aAHAmMUA

Oﬁmne PCKOMEHIAHUHU ITO MMOATOTOBKE K MNPAKTUYCCKHUM 3aHATHAM

[IpakTHyeckue 3aHATHS PEJICTABIAIOT 0cO0YI0 (POpMy coueTaHus TEOPUU U MPAKTHKH. X
Ha3Ha4YeHUe — yriayoiieHue npopaboTKU TEOPETUYECKOT0 MaTepuaa IpeaMera IMyTeM peryIsipHOM
U TJIAHOMEPHOM caMOCTOATENIbHOM paboThl CTYJEHTOB Ha MPOTSKEHUH Beero Kypea. Ilponecc
MOJITOTOBKH K MPAKTUYECKUM 3aHATHSIM BKIIIOYAET U3ydeHHE 0053aTeIbHON 1 JOTOTHUTEIbHOM
JUTEpaTypsl [0 paccMaTpuBaeMoMy Borpocy. HenmocpencTBeHHoe poBeieHNE PAKTUUECKOTo

3aHATHUS TPEANOAraeT, HanpuMmep:

— UHAUBUAYAJIbHBIC BBICTYIUICHUA CTYACHTOB C COO6IJ_ICHI/I$IMI/I 10 KaKOMY'HI/I6O BOIIPOCY

H3y4aeMOU TEMBI;

— (poHTaTBHOE O0CYKICHHE pacCMaTpUBAEMO MPoOIeMbl, 000OIIIEHHS U BBIBOIBI,

— peleHue 3a7a4 ¥ yInpakHeHui o oopasity;

— pellieHue BapUaHTHBIX 3a71a49 U YIIPaKHECHU;

— MPOSKTUPOBAHKUE U MOJICIIMPOBAHKE PA3HBIX BUIOB U KOMIIOHEHTOB MPOPECCHOHATBHON

ACATCIIBHOCTH.

— BBITNIOJTHEHHE KOHTPOJIbHBIX padoT;

— paboTy Cc TecTamu.

HpI/I MMOATOTOBKEC K NPAKTUYCCKUM 3aHATHAM CTYACHTAaM PEKOMCHAYCTCA: BHUMATCIIbHO
03HAKOMUTBCS C TEMATHUKOU MPAKTUYCCKOI'0O 3aHATHA; TPOYCCTh KOHCIICKT JICKIIUHU 110 TEMC,
HU3YUIUTHh PECKOMCHIOBAHHYIO JINTCPATYPY, COCTABUTH KpaTKI/Iﬁ IIJIa"H OTBE€TA Ha Ka)KI[BIfI BOIIPOC
MPAKTUYCCKOI'0O 3aHATHS; IPOBEPUTH CBOW 3HAHUS, OTBCUAS HA BOIIPOCHI IJII CAMOITPOBEPKHU.
HpaKTI/ILICCKI/IC 3aHATUSA PA3BUBAIOT Y CTYICHTOB HABBIKU CaMOCTOSTEIbLHOMN pa6OTBI M0 pCHICHUTO

KOHKPECTHBIX 3aja4.

JISE OYHOH (hOopMBI 00YyUeHUu s

Tema No 1

Jluneninasa anceopa. Ananumuueckasn ceomempus

Coneprxanue MPaKTHIECKOTO 3aHSITH




Martpuiisl U onpeaenutend. Marpunbl 1 onepanuu Hag HuMH. OOpatumbie MaTpuibl. OOpaTHas
MaTpuna U ee BpluucieHue. lloHAaTne mnoacTaHOBKU. YeTHblE W HEYETHBIE MOJCTAHOBKHU.
Onpenenutens kBanpatHoi Martpuilbl. [IpaBuno Capproca. OCHOBHBIE CBOMCTBA OMNpPEACTUTENA.
MuHops!l U anredpandeckue nonoyiHeHus. Panr marpuibl. PasnoskeHne onpeaenuTens Mo CTpoKe
win ctonbuy. Pemenne cuctem JNHMHEHWHBIX anreOpanyueckux ypaBHeHMH mo mpaBuiy Kpamepa.
OOurre cBeieHusl O CHUCTEMax JIMHEHHBIX anredpanyecKkux ypaBHEHUH. BeKTOpHOE MpOCTpaHCTBO,
JIMHEWHBbIE ONEpalMM HaJ BEKTOpaMu. JIMHeWHass 3aBUCUMOCTb W HE3aBUCHUMOCTb CHCTEMBI
BEKTOpPOB. ba3zuc M paHr KOHEYHON cuctemMbl BEKTOpOB. CHCTEMBl JIMHEHWHBIX YpaBHEHUU.
DneMeHTapHble MpeoOpa3oBaHusl cucTeMbl. Kputepuii COBMECTHOCTH CHCTEMbI JIMHEHHBIX
anrebpanveckux ypaBHeHuil (Teopema Kponekepa-Kanemnu). CtyneHuaTsie MaTpUIbl U CHCTEMBbI
JUHEWHBIX anreOpandeckux ypaBHeHHH. OTHOPOIHBIE CUCTEMbl JIMHEWHBIX YpaBHCHHIA.
dyHaaMeHTalIbHAsl cUCTeMa pelieHuil. Perenue cucteM JMHEMHBIX ypaBHEHHH MeToaoM ['aycca
(METo0M I0CIIEIOBATEIBHOIO UCKIOYEHHSI IIEPEMEHHBIX ). MOIe/Ib MHOIOOTPACIEBOM SKOHOMMKHI
JleonTreBa (OaaHCOBBIN aHATH3).

Bektop. Knaccudukamnus BektopoB. JInHeiHbIe onepanuu Haj BekTopamu. [Ipoekius BeKTopa Ha
ocb. JlekapToBel KOOpAMHATBI BEKTOpOB M TodeK. llosmspuble koopauHatel. CkansipHOE
IIPOU3BE/ICHNE BEKTOPOB, €r0 OCHOBHBIE CBONCTBA, KOOPAMHATHOE BBIPAKEHUE. YTOJI MEXAY
BEKTOpaMU. BeKTOpHOE M CMEIIaHHOE NPOU3BEIACHUS BEKTOPOB, UX OCHOBHBIE CBOMCTBAa H
F€OMETPUYECKHUM CMBICIL.

[IpsiMasg Ha MIOCKOCTU. YpaBHEHHE MPSMOM IMPHU PA3TUYHBIX NApamMeTpax ee 3aJaHus. YTol
MEeXAy NpsAMbIMH. PaccTosstHue oT TOYkM 10 mnpsAMou. IIpsAmas M IIIOCKOCTH B IPOCTPAHCTBE.
VYpaBHEHHE IUIOCKOCTH M NIPSIMOM B INPOCTPAHCTBE. YTON MEXAY IUIOCKOCTAMH. YTOJI MEXKIY
IPSMBIMH. YTOJI MEXKY IPSIMOU U IJIOCKOCTBIO.

Jlureparypa:

OcHognasa numepamypa

Hcnamranues /[.B. Maremaruka: nuddepeHinuansubie ypaBHeHuUs : yueOHoe nocoodue /
Ncnamranues [[.B., [IsatkoBa B.B., [TerpoBckux I'.B.. — Mocksa : Aii [Tu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texct : anextponnslii / [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

bepesuna, H. A. Marematuka [DnekTpoHHbIH pecypc] : ydeOHoe mocobue / H. A.
bepesnna. — 2-e u3n. — DNEKTPOH. TeKCTOBBIE naHHBbIe. — CaparoB : Hayunas kaura, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexwum noctymna: http://www.iprbookshop.ru/80988.html

bo6ruieBa, T. H. Marematnka u aHanuTHueckass TeoMeTpusi [DJIEKTpOHHBIM pecypc] :
yuebHo-MeToanueckoe nocodbue / T. H. boOwinesa, JI. B. Kupesinosa, T. H. TuroBa. — DnexTpoH.
TeKkcToBbIe MaHHbIe. — M. : MUCU-MI'CY, Aii I[Tu Dp Menua, 9bC ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexxum gocryna: http://www.iprbookshop.ru/80626.html

Enpxkun, A. I'. Marematuka W aHamuTHYeCKas TreoMeTpusi [DJIEKTPOHHBIA pecypce]| :
yuebHoe nocodbue / A. I'. EnpkuH. — DneKTpoH. TekcToBble JNaHHble. — CaparoB : By3osckoe
obpazosanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum  mocryma:
http://www.iprbookshop.ru/77939.html
JHononnumensnas numepamypa

Hcnamranues J1.B. MaremaTuka: nuddepeHnuanbable ypaBHeHHs | yueOHoe nocooue /
Ncnamranues /[.B., [TsatkoBa B.B., [TerpoBckux I'.B.. — Mocksa : Aii [Tu Ap Meaua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texct : anextpounsiii / [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html



JlenoBckas, E. B. Maremarnka u a”anmuthuyeckas rteoMerpus. COOpHUK 3amad
[DnexTponHbIii pecypce] : npaktukym / E. B. JlenoBckas. — DIEeKTpOH. TEKCTOBBIE AaHHbIE. — M. :
MockoBcKasi TOCy1apCTBEHHAs akajeMusi BOJAHOro tpaHcmopra, 2017. — 100 c. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/76710.html

EmenbsinoBa, T. B. Maremaruka . PemieHne THUINOBBIX 3a7ad [DJIEKTPOHHBIN pecypc| :
yuebnoe nocobue / T. B. EmenssnoBa, A. M. KonpuaToB. — DJIEKTPOH. TEKCTOBBIC JAaHHBIE. —
CaparoB : Ai#t [lu Op Memma, 2018. — 184 c¢. — 978-5-4486-0331-0. — Pexum noctyma:
http://www.iprbookshop.ru/74559.html

Tema Ne 2
Ilpeden nocneoosamenvrnocmu u pynkuyuu. Henpepvienocmo ghynkyuu.
Copep:xaHue MPaKTUYECKOTO 3aHITUS
[Ipenen 4ucioOBOW MOCIENOBATENBHOCTH M €r0 TeoMeTpuueckuii cmbicia. Ilpenen ¢pynkuuu B
0EeCKOHEYHOCTU U B TOuke. beckoHeyHO Majble U OECKOHEYHO OOJIbLINE BEIMYMHBI, UX CBOMCTBA.
OcHoBHbIE TeopeMbl 0 npezaenax. IIpusHaku cymiecTBoBaHus Mpefesia. 3aMedareabHble MPEeIibl
Omnpenenenne HENPEpbHIBHOCTU (PYHKIMU B Touke. CBOMCTBA (PYHKIIMI, HENPEPHIBHBIX B TOYKE.
CpoiicTBa (yHKIMIA, HENpPEpHIBHBIX Ha oOTpe3ke. Toukum paspeiBa ¢QyHKUMU. Toukum paspbiBa
MIEPBOTrO U BTOPOTO Poja.
Jlureparypa:
OcHoenasa numepamypa
Hcnamranues /1.B. MaremaTuka: muddepeHnuanbable ypaBHEHHs | yueOHoe mocooue /
Hcnamramues J1.B., [Tatkosa B.b., [TerpoBckux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Tekcrt : anexrponnsiii / [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html
bepesuna, H. A. Marematuka [DIeKTpoHHBIM pecypc] : ydeObHoe mocobme / H. A.
bepesnna. — 2-e u3a. — DNEKTpoH. TeKCTOBble naHHble. — CapatoB : Hayunas kuwura, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexwum nocryna: http://www.iprbookshop.ru/80988.html
bo6buieBa, T. H. Marematuka u aHamuTH4ecKas reoMeTpusi [DIEKTPOHHBIM pecypc] :
yaeOHo-MeTonudeckoe ocodue / T. H. boGwiera, JI. B. Kupesnosa, T. H. TutoBa. — DeKTpoH.
TekcToBble faHHble. — M. : MUCU-MI'CY, Aii [Tu Dp Meaua, O9bC ACB, 2018. — 144 c¢. — 978-
5-7264-1909-1. — Pexwum nocryna: http://www.iprbookshop.ru/80626.html
Enpkun, A. I'. Marematnka W aHamuTUYeCKas TeoMETpUsl [DIEKTPOHHBIA pecypce]| :
yuebHoe mocobue / A. I'. EnpkuH. — DnekTpoH. TekcToBble AaHHble. — CapaTtoB : By3oBckoe
obpazoBanmne, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum  nocryma:
http://www.iprbookshop.ru/77939.html
Jlononnumenvnas numepamypa
Ucnamranues /[.B. Maremaruka: nuddepeHumanbHble ypaBHEeHuUs : yueOHoe nocoodue /
Ucnamranues /[.B., [IatkoBa B.b., [TerpoBckux I'.B.. — Mocksa : Aii [ITu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Tekcrt : anextponnsiii / [PR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/132838.html
JlenoBckasa, E. B. Maremaruka n aHanuthyeckas reoMerpus. COOpHHMK 3ajgad
[DnexTpoHHBI pecypc] : mpakTukym / E. B. JlenoBckas. — DIeKTpOH. TEKCTOBBIE JaHHBIE. — M. :
MocKoOBCKasi TOCyJapCTBEHHAs akajeMusl BOAHOTO TpaHcmopra, 2017. — 100 ¢. — 2227-8397. —
Pexxum noctymna: http://www.iprbookshop.ru/76710.html
EmenssnoBa, T. B. Maremartuka . Pemenne THUMOBBIX 3amad [DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / T. B. EmenbsnoBa, A. M. KonbpuaToB. — DNEKTPOH. TEKCTOBBIE JaHHbBIE. —
CaparoB : A Ilm Op Memma, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum pocryma:
http://www.iprbookshop.ru/74559.html

Tema Ne 3
Ilpou3eoonan pynkyuu. Heonpeoenennwtit unmezpan.
ConeprxaHue MPaKTUYECKOTO 3aHITHS



[IpowsBognas QyHkuu. @DuU3HUECKUN, HIKOHOMHYECKHA H TEOMETPHUYECKUH  CMBICI
npousBonHoi. HemnpepsiBHOCTE U nud¢epenupyemMocts ¢yHkuu. OCHOBHBIE MpaBHia |
dbopmynsl auddepennupoBanus. [IponsBoaHble clokHOW W oOpaTHOU GyHKIMHA. [TpousBoaHbIC
BBICHIMX TOPSAKOB. OKcTpemyM ¢yHkuuu. Heobxomumoe ycnoBue skcrpemyma. Ilepsoe
JIOCTaTOYHOE YycjoBHe HJKcTpeMyma. Cxema wucciefoBaHus (GYHKIMH Ha 3KcTpemyM. Bropoe
JIOCTaTOYHOE ycIIoBHE dKcTpeMyMa. Hanboubiiee n HanMeHbInee 3HaueHne (yHKIIMH Ha OTPEe3Ke.

CBoiicTBa HEOMpEEICHHOTO HWHTerpaiga. MHTerpambl OT OCHOBHBIX (PyHKIUH. DopMyIibl
WHTETPUPOBAHUS

Jluteparypa:

OcHognasa numepamypa

Ucnamramues J[.B. Maremaruka: nuddepeHnmanbaple ypaBHEHHS : ydeOHOe mocoodue /
Ucnamranues [[.B., [IatkoBa B.b., [TerpoBckux I'.B.. — Mocksa : Aii [Tu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texcr : anexktponnsiii / IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/132838.html

bepesuna, H. A. Marematuka [DJIeKTpOHHBIH pecypc| : ydeOHoe mocobme / H. A.
bepesnna. — 2-e u3n. — DNEKTPOH. TeKCTOBBIE naHHBbIe. — CaparoB : Hayunas kawura, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexum nocryna: http://www.iprbookshop.ru/80988.html

booOruieBa, T. H. Maremarnka W aHamuTHYecKas reoMeTpusi [DIEKTPOHHBIN pecypc] :
yuebHo-MeToaudeckoe nocodue / T. H. boOsinesa, JI. B. Kupesanosa, T. H. TutoBa. — DnekTpoH.
TeKkcToBbIe MaHHble. — M. : MUCU-MI'CY, Aii [Tu Dp Memua, 95C ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexum noctyna: http://www.iprbookshop.ru/80626.html

Enpkun, A. I'. Marematnka W aHamuTHYeCKas reoMeTpusi [DJIEKTPOHHBIA pecypc]| :
yuebHoe nocobue / A. I'. EnpkuH. — DneKTpoH. TeKcToBble naHHble. — CapaTtoB : By3oBckoe
obpazoBanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum mocryma:
http://www.iprbookshop.ru/77939.html
Jlonoanumenvnan numepamypa

Hcnamranues /[.B. Maremartuka: nuddepeHnuansubie ypaBHeHuUs : yueOHoe ocoodue /
Ncnamranues [[.B., [IatkoBa B.B., [TerpoBckux I'.B.. — Mocksa : Aii [Tu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texcrt : anextpounslii / [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

Jlenosckasa, E. B. Maremaruka U a”amuthyeckas reomeTrpusi. COOpHUK 3agay
[DnexTponHsbIit pecypc] : mpaktukym / E. B. JlenoBckas. — DIeKTpOH. TEKCTOBBIE JaHHBIE. — M. :
MockoBcKasi rocylapcTBeHHas akajeMus BoJHOro TpaHcnopra, 2017. — 100 ¢. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/76710.html

EmenpanoBa, T. B. Maremaruka . Pemenue TUNOBBIX 3azmad [DJIEKTpOHHBIN pecype] :
yuebHoe nocodue / T. B. EmenbsiHoBa, A. M. KonpyaToB. — DNEKTPOH. TEKCTOBbIE JAaHHbBIE. —
CaparoB : Ail [lu Op Meaua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum nocryma:
http://www.iprbookshop.ru/74559.html

Tema Ne 4
Psaovi. Teopua éeposamnocmeit

CopepxaHue MPaKTUIECKOTO 3aHSITHS

[TonsitTue o wuymcnoBeix psaax. Cymma pspa. Cxopsdiuecs U PacXONsALIUECs PSIIbI.
HeoOxoauMmplii mpu3HaK CXOAMMOCTH 3HAKOMOJOXKHUTEIBHOTO psAna. JlocrtaTouHble NpuU3HAKU
CXOJIMMOCTH 3HAKOIOJIOKUATENBHBIX PSAJIOB. 3nakonepemeHHbie psiabl. [Ipusnak JleiOaMIA.
AOGcomoTHas U yCJOBHAash CXOAMMOCTb 3HAKONEPEeMEHHbIX psiioB. [loHsATHE (QYHKIMOHAIBHOTO
psana. CteneHHbIe psAAbl, X KiIaccUPUKaus U cBoiicTBa. O6IaCTh CXOAUMOCTH (YHKIIMOHAIBLHOTO
psna. @opmyna s BeIYMCIEHUS paguyca cxonumocTd. CryuaitHble coObitus. Knaccuukarus
CIIy4aifHbIX COOBITHH. BeposTHOCTh ciyyallHOro cOOBITUS. DJIeMEeHThl KOMOMHATOpUKH. TeopeMbl
CIOKEHUs U YMHOXEHHUs BeposTHocTen. Popmyrna mnonHoi BeposTHocTH. Popmyina baiieca.
[ToBTOpHBIE HE3aBHCUMBIE UcTIbITaHus. Popmyna bepHysu.
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Jluteparypa:

OcHognaa numepamypa

Ucnamramues JI.B. Maremaruka: nuddepeHnmnanbapie ypaBHEHHS © yaeOHOe mocoodue /
Ncnamranues [[.B., [IatkoBa B.b., [TerpoBckux I'.B.. — Mocksa : Aii [Tu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texcr : anexktponnsiii / IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/132838.html

bepesuna, H. A. Marematuka [DJNeKTpOHHBIH pecypc| : ydeOHoe mocobme / H. A.
bepesuna. — 2-e u3a. — DNEKTPOH. TeKCTOBbIE naHHbIe. — CaparoB : Hayunas kawura, 2019. —
125 c. — 978-5-9758-1741-9. — Pexwum gocrtyna: http://www.iprbookshop.ru/80988.html

boGwuteBa, T. H. Marematnka U aHajuTHYECKash TeOMETpHs [DJIEKTPOHHBIM pecypc] :
yaeOHo-MeTonuyeckoe nocooue / T. H. boOwinera, JI. B. KupbsinoBa, T. H. TuroBa. — DneKkTpoH.
TekcToBbIe fanHbie. — M. : MUCHU-MI'CY, Aii [Iu Op Meauna, ObC ACB, 2018. — 144 ¢c. — 978-
5-7264-1909-1. — Pexwum nocryna: http://www.iprbookshop.ru/80626.html

Enpkun, A. I'. MaremaTuka W aHaJUTHYECKas TeOMETpHUs [DJIEKTPOHHBIA pecypc] :
yuebHoe nocobue / A. I'. EnbkuH. — DJeKTpoH. TekcToBble naHHble. — CaparoB : By3oBckoe
obpazoBanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum  gocTtyma:
http://www.iprbookshop.ru/77939.html
Jlononnumenvnan numepamypa

Hcnamramues [[.B. Maremaruka: muddepeHuaibHble ypaBHeHUS | yaeOHOe Tocooue /
Hcnamramues J1.B., [Tatkosa B.b., [TerpoBckux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Tekcrt : anexrponnsiii / [PR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/132838.html

JlenoBckasa, E. B. Maremaruka u aHanutuyeckas reomerpus. COOpHHK 3ajgad
[DnexTpoHHbIil pecypc] : mpakTukym / E. B. JlenoBckas. — DIeKTpOH. TEKCTOBBIE AaHHBIE. — M. :
MockoBcKasi rocyiapcTBeHHas akajeMus BOJHOTro TpaHcmopra, 2017. — 100 ¢. — 2227-8397. —
Pesxxum moctyma: http://www.iprbookshop.ru/76710.html

EmenssinoBa, T. B. Maremartuka . Pemenne THUNOBBIX 3amau [DIEeKTpOHHBIN pecypc] :
yuebHoe mocobue / T. B. EmenbanoBa, A. M. Konp4aroB. — DJEKTpPOH. TEKCTOBBIE TAHHBIE. —
CaparoB : Ait Ilm Op Memua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum pocryma:
http://www.iprbookshop.ru/74559.html

JIA 3209H0# GopMBI 00VUYEeHUSH
Tema Ne 1
Juneiinan anzeopa. Ananumuyeckasn zeomempus

Coneprxanue MPaKTHIECKOTO 3aHITH

Martpuipsl U onpeaenuTenad. MaTpuipl ¥ onepauuu Haja HUMU. OOpaTumMble MaTpunbl. OOpaTHas
Marpuia M ee BbluucieHue. lloHsaTMe noxcraHoBKU. YeTHbIE W HEYETHBIE IIOJCTAaHOBKH.
Omnpenenurens kBaapaTHoW matpuubl. IIpaBuno Capproca. OCHOBHBIE CBOMCTBA OIPEIEIUTENS.
MuHops! 1 anrebpandeckue aononHeHus. Panr marpunel. Pasnoxenue onpeneiauTens mno CTpoke
Wi cronbuy. Pemenue cucreM JMHEHHBIX anreOpandeckux ypaBHeHHH mo mpasuiy Kpamepa.
OO01ue cBeieHNs O cUcTeMax JIMHEHHBIX anreOpanueckux ypaBHeHHI. BekTopHoe mpocTpaHCcTBO,
JUHEIHBIE ONepaluuu Haja BeKkTopaMu. JIMHEWHas 3aBUCMMOCTh M HE3aBUCHUMOCTb CHCTEMBI
BEKTOPOB. ba3nc W paHr KOHEYHOM CHUCTEMBI BEKTOpPOB. CHUCTEMBI JMHEHHBIX YpPaBHEHHI.
OneMeHTapHble TpeoOpa3oBaHUs cuUcTeMbl. KpuTepuil COBMECTHOCTH CHCTEMBI JIMHEWHBIX
anreOpandeckux ypaBHeHU# (Teopema Kponekepa-Kamemnum). CtyneH4yaTsie MaTPUIBI U CUCTEMBI
JUHEWHBIX —anreOpanyeckux ypaBHeHMH. OJHOPOJHBIE CHUCTEMbl JIMHEWHBIX YpaBHEHH.
dyHAaMEHTAJIbHAsI CUCTeMa pelieHnil. Pemenue cuctem JMHENHBIX ypaBHEHUH meToaoMm [aycca
(METO0M IOCIJIEOBATENBHOTO UCKIIIOYEHHSI IEPEMEHHBIX ). MOJIeNIb MHOTOOTPACIEBOM 3KOHOMUKNI
JleonTreBa (6amaHCOBBII aHATH3).
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Bekrop. Knaccudukamust BekropoB. JluneliHbie onepanuu Haj BekTopaMu. [Ipoekius BekTopa Ha
ocb. JlekapToBBl KOOpPAMHATBI BEKTOpOoB M ToueK. llomspHele koopauHaTtel. CkansipHOE
MIPOM3BE/ICHNE BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA, KOOPAMHATHOE BBIPAXKEHHE. YTOJI MEXAY
BEKTOpaMHM. BEKTOpHOE M CMEIIaHHOE IIPOU3BEAEHUS BEKTOPOB, MX OCHOBHBIE CBOWCTBA U
reOMETPUYECKUN CMBICTI.

IIpsiMasg Ha IUIOCKOCTU. YpaBHEHHE NPSAMOM IPU PA3IUYHBIX IIapaMeTpax €€ 3aJaHus. YToll
MEXIy OpsMbIMU. PaccTosHue OT Touku 10 mpsMoil. IlpsMas M miuockocTh B HPOCTPAHCTBE.
VYpaBHEHHE IUIOCKOCTH M NIPSIMOM B IIPOCTPAHCTBE. YTOJN MEXAY IUIOCKOCTMH. YTOJI MEXIY
OPSIMBIMU. YTOJI MEX]Y MPSMOM U MIOCKOCTBIO.

Jluteparypa:

OcHognasa numepamypa

Ucnamrammes J[.B. Maremaruka: nuddepeHnraibaple ypaBHEHHS : yueOHOe mocooue /
Ucnamranues [[.B., [IatkoBa B.b., [TerpoBckux I'.B.. — Mocksa : Aii [Tu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texcr : anexktponnsiii / IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/132838.html

bepesuna, H. A. Marematuka [DnekTpoHHBIH pecypc| : ydeOHOoe mocodme / H. A.
bepesnna. — 2-e u3n. — DNEKTPOH. TeKCTOBBIE naHHBbIe. — CaparoB : Hayunas kawura, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexum nocryna: http://www.iprbookshop.ru/80988.html

booOruieBa, T. H. Maremarnka W aHamUTHYeCKas reoMeTpuisi [DIEKTPOHHBIN pecypc] :
yuebHo-MeToaudeckoe nocodue / T. H. boOsinena, JI. B. Kupesnosa, T. H. TutoBa. — DnekTpoH.
TeKkcToBbIe MaHHble. — M. : MUCU-MI'CY, Aii [Tu Dp Memua, 95C ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexxum noctymna: http:// www.iprbookshop.ru/80626.html

Enpkun, A. I'. Marematuka W aHamuTHYeCKas TreoMeTpusi [DJIEKTPOHHBIA pecypce]| :
yuebHoe nocobue / A. I'. EnpkuH. — DneKTpoH. TeKcToBble naHHble. — CapaTtoB : By3oBckoe
obpazoBanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum mocryma:
http://www.iprbookshop.ru/77939.html
Jlonoanumenvnan numepamypa

Hcnamranues /[.B. Maremartuka: nuddepeHnuansubie ypaBHeHuUs : yueOHoe ocoodue /
Ncnamranues [[.B., [IatkoBa B.B., [TerpoBckux I'.B.. — Mocksa : Aii [Tu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texct : anextponHslii / [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

Jlenosckasa, E. B. Maremaruka U a”amuthyeckas reomeTrpusi. COOpHUK 3agay
[DnexTponHsbIit pecypc] : mpaktukym / E. B. JlenoBckas. — DIeKTpOH. TEKCTOBBIE JaHHBIE. — M. :
MockoBcKasi rocylapcTBeHHasi akaJeMus BoJiHOro TpaHcmopra, 2017. — 100 ¢. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/76710.html

EmenpanoBa, T. B. Maremaruka . Pemenue TUNOBBIX 3azmad [DJIEKTpOHHBIN pecype] :
yuebHoe nocodue / T. B. EmenbsiHoBa, A. M. KonpyaToB. — DNEKTPOH. TEKCTOBbIE JAaHHbBIE. —
CaparoB : Aii [lu Op Meaua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum nocryma:
http://www.iprbookshop.ru/74559.html

Tema Ne 2

Ilpeden nocneoosamenvrnocmu u gpynkyuu. Henpepvienocmo gpynkyuu.

ConepxxaHne IpaKTHYECKOTO 3aHIATHUS

[Ipenen 4ucioBoi MOCIENOBATENBHOCTH U €ro reomerpuueckuil cmeicia. Ilpenen ¢pynkuuu B
0OECKOHEYHOCTU U B TOuKe. beckoHeuyHO Masble U OECKOHEYHO OOJIbLINE BEIMYMHBI, UX CBOMCTBA.
OcHoBHbIE TeopeMbl 0 npeaenax. llpusHaku cymecTBoBaHuUs mpezena. 3amedarelbHbIe MPEACIb
OmnpeneneHne HENPEPHIBHOCTH (YHKIMHU B Touke. CBOMCTBa (PYHKIIMI, HENPEPHIBHBIX B TOYKE.
CpoiicTBa (yHKIMIA, HempepbIBHBIX Ha oTpe3ke. Touku paspbiBa ¢GyHKUMH. Touku paspbiBa
NEPBOTrO U BTOPOTO poja.

JIureparypa:
Ocnoenasa numepamypa

Hcnamranues J1.B. Marematuka: nuddepeHnuanbable ypaBHeHUs : yueOHoe nmocooue /

Wcnamranues /[.B., [TatkoBa B.B., [TerpoBckux I'.B.. — Mocksa : Aii [Tu Ap Menua, 2023. — 73
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c. — ISBN 978-5-4497-2252-2. — Texcr : anextponssiii / IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/132838.html

bepesuna, H. A. Marematuka [DnekTpoHHBI pecypc| : ydeOHoe mocodme / H. A.
bepesuna. — 2-e u3a. — DNEKTPOH. TeKCTOBbIE naHHbIe. — CaparoB : Hayunas kawura, 2019. —
125 c. — 978-5-9758-1741-9. — Pexwum aocrtyna: http://www.iprbookshop.ru/80988.html

booOriieBa, T. H. Marematnuka U aHamuTHYeCKas reoMeTpusi [DIEKTPOHHBIN pecypc] :
yaeOHo-MeToanueckoe nocodoue / T. H. boosinesa, JI. B. Kuppsnosa, T. H. TutoBa. — DnekTpoH.
TeKkcToBbIe faHHble. — M. : MUCU-MI'CY, Aii [Tu Dp Memua, O9bC ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexwum gocryma: http://www.iprbookshop.ru/80626.html

Enpkun, A. I'. MaremaTuka W aHaJIUTHYECKas TE€OMETpHUs [DIEKTpOHHBIA pecypc] :
yuebnoe nocobue / A. I'. EnbkuH. — DJeKTpoH. TekcToBble naHHble. — CaparoB : By3oBckoe
obpazoBanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum  gocTtyma:
http://www.iprbookshop.ru/77939.html
Jlononnumenvnan numepamypa

Hcnamranues [[.B. Maremaruka: muddepeHnuansubie ypaBHEeHUS ; yueOHOe TTocooue /
Ucnamramues /1.B., [Tstkosa B.b., [TerpoBckux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Tekcrt : anexrponnsiii / [PR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/132838.html

JlenoBckasa, E. B. Maremaruka u aHanuthyeckas reomerpus. COOpHHMK 3ajgad
[DnexTpoHHbIl pecypc] : mpakTukym / E. B. JlenoBckas. — DIeKTpOH. TEKCTOBBIE AaHHBIE. — M. :
MockoBcKasi rocyiapcTBeHHas akajeMus BOJHOTro TpaHcmopra, 2017. — 100 ¢. — 2227-8397. —
Pexxum moctyma: http://www.iprbookshop.ru/76710.html

EmenssinoBa, T. B. Maremartuka . Pemenne THUMOBBIX 3amau [DIEeKTpOHHBIN pecypc] :
yuebHoe mocobue / T. B. EmenbanoBa, A. M. Konb4atoB. — DJEKTpPOH. TEKCTOBBIC TaHHBIE. —
CaparoB : Ait Ilm DOp Memua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum pocryma:
http://www.iprbookshop.ru/74559.html

Tema Ne 3

Ilpou3eoonan pynkyuu. Heonpeoenennwiit unmezpan.

ConeprxaHue MPaKTUYECKOTO 3aHITHS

[IpousBognas QyHkiuu. @Du3NUeCKUil, HIKOHOMHYECKUH U TEOMETPUUYECKUH  CMBICI
npousBogHoi. HempepsiBHOCTE U nuddepenmupyemocts ¢GyHKiMu. OCHOBHBIE TMpaBujia H
dbopmynsl auddepentiupoBanus. [IponsBoansie crnoxkHoW U oOpatHOM (yHkiui. [IpousBoaHbIe
BBICHIMX TOpPSAKOB. OkcTpemyM ¢yHkuuu. Heobxomumoe ycioBue »skctpemyma. Ilepsoe
JIOCTaTOYHOE YycjoBHE 3KcTpeMyma. Cxema wHcciefoBaHHs (QYHKIMM Ha 3KcTpemyM. Bropoe
JOCTaTOYHOE YCIIOBUE dKCTpeMyMa. HanbombIiee 1 HauMeHbllee 3HadeHne QyHKIUN Ha OTpe3Ke.

CaoiicTBa HeoIpeAeaeHHOro HHTerpana. MHTerpaibl OT OCHOBHBIX (QyHKUUN. Dopmysibl
WHTErPUPOBAHUSA

JIureparypa:

Ocnoenas numepamypa

Hcnamranues J1.B. MaremaTuka: nuddepeHnuanbable ypaBHeHHs | yueOHoe nocooue /
Ncnamranues /[.B., [TatkoBa B.B., [TerpoBckux I'.B.. — Mocksa : Aii [Tu Ap Memua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texct : anextpounsiii / [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

bepesuna, H. A. Maremaruka [DnekTpoHHBIH pecypc] : ydeOHoe mocobue / H. A.
bepesnna. — 2-e u3a. — DNEKTPOH. TeKCTOBBIE naHHBbIe. — CaparoB : Hayunast kawmra, 2019. —
125 c. — 978-5-9758-1741-9. — Pexum noctyna: http://www.iprbookshop.ru/80988.html

bo6ruieBa, T. H. Marematnka u aHanmuTHUecKass TeOMETpHsl [DJIEKTPOHHBIM pecypc] :
yuebHo-MeToaudeckoe nmocodbue / T. H. boOsinera, JI. B. Kupesinosa, T. H. TutoBa. — DnekTpoH.
TekcToBbIe aHHble. — M. : MUCU-MI'CY, Aii I[Tu Dp Memua, 9bC ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexum nocryna: http://www.iprbookshop.ru/80626.html
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Enpkun, A. I'. MaremaTuka W aHaJIUTHYECKass Te€OMETpHUs [DIEKTPOHHBIA pecypc] :
yuebHoe nocobue / A. I'. EnbkuH. — DJeKTpoH. TekcToBble naHHble. — CaparoB : By3oBckoe
obpazoBanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum  gocTtyma:
http://www.iprbookshop.ru/77939.html
Jlononnumenvnan numepamypa

Hcnamranues [[.B. Maremaruka: muddepeHnuansabie ypaBHEHUS : yueOHOe Tocooue /
Ucnamrammes J1.B., [Tatkosa B.b., [TerpoBckux I'.B.. — Mocksa : Aii [ITu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Tekcrt : anextpounnsiii / [PR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/132838.html

JlenoBckas, E. B. Maremarnka u a”anmuthuyeckas reomerpus. COOpHHMK 3amad
[DnexTpoHHEI pecypc] : mpakTukym / E. B. JlenoBckas. — DIeKTpOH. TEKCTOBBIC JaHHBIE. — M. :
MockoBcKasi TOCy1apCTBEHHAs akajeMusi BoJaHoro tpancnopra, 2017. — 100 c. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/76710.html

EmenbsinoBa, T. B. Maremaruka . PemieHue TUINOBBIX 3amad [DJIEKTPOHHBIM pecypce] :
yuebnoe nocobue / T. B. EmenssnoBa, A. M. KonpuaToB. — DJEKTPOH. TEKCTOBBIC JAaHHBIE. —
CaparoB : Ai#t [lu Op Memma, 2018. — 184 c¢. — 978-5-4486-0331-0. — Pexum noctyma:
http://www.iprbookshop.ru/74559.html

Tema Ne 4
Paowvi. Teopusa eepoamnuocmeit

ConepxaHue MPaKTUYECKOTO 3aHIATHS
[TonsiTue o wuymcnoBelx psaax. Cymma pspa. Cxopsduuecss W PacXonsLIUecs PsIbI.
HeoOxoauMplii MpU3HAK CXOAMMOCTH 3HAKOMOJIOKUTENBHOIO psna. JlocTtarouHble NpU3HAKU
CXOJMMOCTH 3HAKOIOJIOKUTEIbHBIX PSI0B. 3nakonepemenHble psabl. [lpusnax JleiiOHuna.
AOGconoTHas U yCJOBHAas CXOAMMOCTb 3HAKOIEPEMEHHbIX psioB. [loHsATHE (QYHKIMOHAIBHOTO
psna. CTeneHHbIe psabl, UX KIacCHpUKaAMS U cBoiCTBa. O0IACTh CXOIUMOCTH (YHKIIMOHAITLHOTO
psana. @opmyna s BeIUMCIEHUs pajnuyca cxoauMoctu. CiyuaiiHble coObiTus. Kiaccudukanums
CIIy4aiHbIX COOBITUI. BeposATHOCTh ciyyallHOro cOOBITUS. DIEMEHThl KOMOMHATOPUKH. TeopeMbl
CIOKEHUS U YMHOXEHHUs BeposTHocTed. dopmyna mnonHoi BeposTHocTH. Dopmyna baiieca.
IToBTOpHBIE HE3aBUCHMMBIE HcTbITaHUA. Dopmyiia bepHym.
JIureparypa:
Ocnoenas numepamypa
Hcnamranues J1.B. MaremaTuka: nuddepeHnuanbable ypaBHeHHs | yueOHoe nmocooue /
Ucnamranues [[.B., [IsatkoBa B.B., [TerpoBckux I'.B.. — Mocksa : Aii [Tu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texct : anextpounslii / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html
bepesuna, H. A. Marematuka [DnekTpoHHbIH pecypc] : ydeOHoe mocobue / H. A.
bepesnna. — 2-e u3n. — DNEKTPOH. TeKCTOBBIE naHHBbIe. — CaparoB : Hayunas kaura, 2019. —
125 c. — 978-5-9758-1741-9. — Pexum goctyna: http://www.iprbookshop.ru/80988.html
bo6ruieBa, T. H. Marematnka u aHanuThueckass TeoMeTpHsi [DJIEKTpOHHBIM pecypc] :
yuebHo-MeToanueckoe nocodbue / T. H. boOwinera, JI. B. Kupesinosa, T. H. TuroBa. — DnexTpoH.
TekcToBbIe aHHbIe. — M. : MUCU-MI'CY, Aii [Tu Dp Menuna, 9bC ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexum nocryna: http://www.iprbookshop.ru/80626.html
Enpxkun, A. I'. Marematnka W aHamuTHYECKas TreoMeTpusi [DJIEKTPOHHBIA pecypce]| :
yuebHoe nocodbue / A. I'. EnpkuH. — DeKTpoH. TekcToBble naHHble. — CaparoB : By3oBckoe
obpazopanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexwum  jgoctyma:
http://www.iprbookshop.ru/77939.html
Jononnumenvnan rnumepamypa
Hcnamranues J1.B. MaremaTuka: nuddepeHanbable ypaBHeHHs | yueOHoe nocooue /
Ncnamranues /[.B., [TatkoBa B.B., [TerpoBckux I'.B.. — Mocksa : Aii [Tu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texct : anextponnsiii / [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html
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JlenoBckas, E. B. Maremarnka u a”anmuthuyeckas rteoMerpus. COOpHUK 3amad
[DnexTponHbIit pecypce] : npaktukym / E. B. JlenoBckasi. — DIEKTpOH. TEKCTOBBIE AaHHbIE. — M. :
MockoBcKasi TOCy1apCTBEHHAs akajeMusi BOJAHOro tpaHcmopra, 2017. — 100 c. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/76710.html

EmenbsnoBa, T. B. Maremaruka . PemieHne TUMOBBIX 3ajay [DJIEKTPOHHBIN pecypc| :
yuebnoe nocobue / T. B. EmenssnoBa, A. M. KonpuaToB. — DJIEKTPOH. TEKCTOBBIC JAaHHBIE. —
CaparoB : Ai#t [lu Op Memma, 2018. — 184 c¢. — 978-5-4486-0331-0. — Pexum noctyma:
http://www.iprbookshop.ru/74559.html

PA3JEJ 5. OBPA3OBATEJILHBIE TEXHOJIOT MU

B coorBerctBum ¢ TpeboBaHmsmMu 1. 7.3 DI'OC BO B wemsax peanuzanuu
KOMIICTEHTHOCTHOTO ~ TOAX0Ja B y4yeOHOM  mpolecce  TUCHMIUIMHBL  «MaTtematuka  »
MpeIyCMaTPUBACTCSl UCIOJIb30BAaHUE AKTUBHBIX W WHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHITHHA B
COYETaHUM C BHEAYAUTOpHOU paboroii. K ¢popmam BHeayauTOpHON PabOThI OTHOCSTCS 3aaHUs IS
pyOEKHOTO KOHTPOJIS, & K aKTUBHBIM (hopMaM KOHTPOJIbHBIE paOOTHI.

I/IHTepaRTI/IBHBIe oﬁpasonaTe.}Ibﬂme TEXHOJIOI'UH,

HCMOJb3yEMbIC HA AYAUTOPHBIX NPAKTHYCCKUX 3aHATUAX

Tabnuya 5.1
Ounas ¢gopma 00yueHust
HaumenoBanue Hcnosab3yemblie 00pa3oBaTe/ibHbIE Yacel
pa3aesioB, TeM TeXHOJIOTHH

Tewma 1. JIuneiinas (bpoHTaIBHBIN Onpoc (penogaBareiab 00ydaeT 184.
anredpa OJIHOBPEMEHHO BCIO TPYIIIY);
Amnanutuyeckas pelieHue 3aaad no TeMe y J10CKH (CTYACHTHI
reoMeTpusd YKa3bIBalOT Ha OIIMOKN OTBEYAIOIIETO)

WHIUBUAYallbHAs (CaMOCTOsTeNbHAs paboTa

yuanmxcs).
Tema 2. Tlpenen (GpoHTanBHEI onpoc (MpenogaBarTens 00yJaeT 20u.
IIOCJIE0BATENBHOCTH U OJIHOBPEMEHHO BCIO TPYIIIY);
q)yHKHI/H/I- penieHne 3a1a4 1o TeMe y JOCKHU (CTyI[eHTLI
HenpepeisHocTh YKa3bIBAIOT Ha OMIMOKHM OTBEYAIOIIIETO)
GyHKIUH. WHJIMBHIyaJIbHAs (CaMOCTOATENbHAs padoTa

y4anmxcs).
Tema 3. TIpousBoaHas (dpoHTaNbHBIN Onpoc (IpernoaaBaTeab 00yyaeT 184.
¢ynkuuu. [Ipumenenue OJIHOBPEMEHHO BCIO TPYIIIY);
HPOHSBOHHOﬁ. penieHne 3a1a4 1o TeMe y JOCKHU (CTy,ZLeHTBI
Heomnpenenenusii YKa3bIBAIOT Ha OIIMOKH OTBEYAIOIIETO)
HHTETpal WHJIMBHIyaJIbHAs (CaMOCTOATENbHAS padoTa

yyanmxcs).
Tewma 4. Psaapl. Teopust (bpoHTaNbHBIN onpoc (TpernoaaBaTeab 00yJaeT 18u.
BEPOSATHOCTEN OJIHOBPEMEHHO BCIO TPYIIIY);

pelIeHre 3a1a4 1Mo TeMe y JOCKH (CTYIeHThI

YKa3bIBAIOT Ha OMIMOKH OTBEYAOIIETO)

WHIUBUAYaJIbHAs (caMocTOsITeNIbHAs paboTa

yyanmxcs).

Tabnuya 5.2
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3aounas popMma 00yyeHUs

HanmeHnoBanme Hcnonb3yemblie o0pa3oBaTeibHbIe Yacel
pa3iesioB, TeM TeXHOJIOTHH

Tema 1. e (poHTAIBHBII OMpOC (IIpenoaaBaTesb 00yyaer 6u.
JIuneiinas OJIHOBPEMEHHO BCIO TPYIIILY);
anredpa ® pelIeHHE 33]a4 10 TeMe y JOCKH (CTYIEHTHI YKa3bIBAIOT
AHanmuTryeckas Ha OIMMOKHK OTBEYAIOIIIETO)
reomerpus ® UHAMBHUIYyalbHAs (CaMOCTOsITENIbHAs paboTa

yyaumxcs).
Tema 2. Ipenen e (hpoHTaNIBHBIN ONPOC (IIpernojaBaTesbr 00yJyaer 6u.
OCICI0BATCIIBH OJIHOBPEMEHHO BCIO TPYIIY);
OCTH U QYHKIIHH. ® pelIeHUE 33]a4 110 TEME Y JOCKH (CTYIEHThI YKa3bIBaIOT
HemnpepriBHOCTD Ha OIMOKHK OTBEYAIOIIIETO)
yHKIHH. ® UHAMBUIYyalbHAs (CaMOCTOsITENIbHAs paboTa

yyaumxcs).
Tema 3. e (poHTaANBHBIN OIpOC (IIpernosaBaTess 00yJyaer 24.
[IpousBonHas OJIHOBPEMEHHO BCIO TPYIIILY);
(I)YHKHI/II/I- ® pCHICHHE 3aJa4 I10 TEME Y JOCKH (CTYILCHTBI YKa3bIBalOT
[Tpumenenue Ha OIIMOKK OTBEYAIOILETO)
IPOU3BOHOM. e UHJIUBHUIYyalbHas (caMOCTOsATENbHAs paboTa
Heonpenenennsl yuammxcs).
1 MHTEerpain
Tema 4. Psnpr. e (poHTATLHBIA ONPOC (MPenogaBaTeb 00y4aeT 24.
Teopus OJIHOBPEMEHHO BCIO TPYIIILY);
BEPOSITHOCTEH e pelLIeHME 337ay 110 TeME Y JI0CKH (CTYJEHThI YKa3bIBaIOT

Ha OIMMOKHK OTBEYAIOIIIETO)
WHIWBUIyaJIbHAS (CaMOCTOsTeNIbHAS paboTa
yyanmxcs).

ITPAKTUKYM

1. C nomotpto0 00paTHOM MaTpuUIlbl HAUTU MaTpuLly X U3 ypaBHEHUS

2. Pemuth cuctemsl ypaBaenuii AiX=B; (i=1,2,3,4). /1y11 OAHOPOHBIX CHCTEM BBIICIHUTH

a+2b 0 e+3f 3 2
a+3b c+2d e+4f|X=af|4|-be 3
0 c+3d 0 0 0

(byHIaMEHTAJIbHYIO CUCTEMY peIleHU

16

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




—lc+3a —1b+3d 2e—1h 2f+2g lg+2h 4
s —3c+5a -3b+5d 6e-3h 4f+6g 2g+4h B - 6
> | =3¢+13a¢ -3b+13d 6e-3h 8f+6g 4g+8h| > |18
—2c+2a -2b+2d 4e-2h 1f+4g lg+1h 2
lg+2f -3h+le 4d-3b  4da-3c 0
3g+5f —4h+3e  6d—4b 6a —4c 0
S |4g+5f  3h+4e -2d+3b -2a+3c 10
3g+8f —19h+3e 24d-19b 24a-19c 0
2c+la 2b+1d 3e+2h S5f+3g 3g+5h 0
_|4c+3a 4b+3d Ge+4h Tf+6g 5g+Th B _ 0
* | 6c+5a 6b+5d 9e+6h 9f+9g Tg+9h| * |0
2¢+0a 2b+0d 3e+2h 8f+3g 4g+8h 0
TABJINIIA 3HAYEHU IAPAMETPOB
(k 3a0anusm 1-2)

Ne Eap' a b C 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. -1 1 -1 -1 1 -1 -1 -1
15. 1 -1 -1 -1 -1 1 -1 -1
16. -1 -1 1 -1 1 1 1 1
17. 1 1 1 -1 -1 1 1 1
18. 1 1 -1 1 1 -1 1 1
19. 1 -1 1 1 1 1 -1 1
20. -1 1 1 1 1 1 1 -1
21. -1 -1 1 -1 -1 -1 1 1
22. -1 1 -1 -1 -1 1 -1 1
23. 1 1 1 -1 -1 1 1 -1
24, 1 1 -1 1 1 -1 -1 1
25. 1 -1 1 1 -1 -1 -1 -1
26. 1 1 -1 1 -1 -1 1 1
27. 1 -1 1 1 1 1 1 -1
28. -1 1 1 1 1 1 1 -1
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29. 1 1 -1 1 1 1 -1 -1
30. -1 1 1 1 1 1 1 1
31. -1 1 1 1 1 -1 1 1
32. 1 -1 1 1 -1 1 1 1
33. -1 -1 -1 1 1 1 1 -1
34. 1 -1 -1 -1 1 1 1 1
35. 1 -1 -1 -1 -1 1 1 1
36. 1 -1 -1 -1 -1 1 1 -1

3. IlpuBecTr K KAHOHUYECKOMY BUAY ypaBHEeHUE JIMHUH X'A2X=A142 ¥ ONpeAeNTh TUII JTUHUH, Te

A—[a cj
2 e b

4. TlpuBecTn K KAHOHUYECKOMY BUY KBagpatuunyto Gopmy X'AsX, rae
a 0 c

A4,=10 a d
c d b

TABJIUIA 3HAYEHUN TIAPAMETPOB
(x 3a0anusim 3—4)

Ao As
Ne Bap. ¥ a b C a b C d
1. 3 3 1 1 13 2 3
2. -9 -9 1 13 1 -2 -3
3. 2 5 2 2 14 3 2
4, -4 -4 5 14 2 -2 -3
5. 2 10 3 3 3 3 4
6. 2 17 4 -2 -2 4 3
1. 3 9 4 1 1 12 5
8. 5 5 8 -2 -2 5 12
9. 2 26 5 3 4 1 1
10. 6 6 7 4 3 -1 -1
11. -1 -1 4 -3 -3 4 3
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 5 1 -2
23. 12 -3 -4 7 2 7 -1
24, 10 -11 10 13 -11 3 4
25. 10 7 2 10 5 1 7
26. 3 3 -1 5 -6 -1 5
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21. 9 6 2 3 2 2 -4
28. 19 11 3 5 -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 o) 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-METOJAYECKOE OBECIIEYEHUE
CAMOCTOSTEJIbHOM PABOTHI OBYYAIOIIUXCS 1O JUCHUILTIUHE

Hapsiny ¢ ureHuem nekiuid W OPOBEACHHEM CEMHHAPCKUX 3aHATUNA HEOTHEMIIEMBIM
AJIEMEHTOM Y4eOHOro Mpoliecca SIBISIETCA camocmoamenvhas padoma. Ilpu camocTosITeNnbHOM
paboTe mocThracTcss KOHKPETHOE YCBOSHHE Yy4eOHOro MaTepuasa, Pa3BUBAIOTCS TCOPETHUCCKHE
criocobHocTH. DOpPMBI CAMOCTOSATENBHON PadOTHI CTYIEHTOB MOTYT OBITh pasHooOpa3HbIMH. K HUM
OTHOCSITCS PEKJI€ BCEr0 TUMOBBIE 3a/1a4U 110 COOTBETCTBYIOIIEH TUCIUILIIMHE.

Tabnuya 6.1

HaumenoBanue
pa3iesioB, TeM

BOl'[pOCI)I, BbBIHOCUMBIC
Ha CaAaMOCTOSATECJIbHOC UBYYCHUE

Jluneiinas anredpa

Jaiite  omnpeneneHHUsT  PEUICHUS ~ CHUCTEMbl  JIMHEHMHBIX
anreOpandeckux  ypaBHEHUH. Pacimudpyiite  nonstus
«COBMECTHasI», «HECOBMECTHAsI, «onpeaenéHHas,
«HEONIPEIENIEHHAs» CUCTEMBI.

Hanummre ¢opmynsr Kpamepa. B kakom ciydae oOHu
IIPUMEHHUMBI?

Yro HazpiBaeTcsa panrom marpuilbsl? Kak on HaxoauTes?
Copmynupyiite Teopemy Kponekepa — Kanemu.

[Ipy Kakux ycIOBHUSIX CHCTEMa JIMHEHHBIX alreOpandyecKkux
YpaBHEHHH HMMeeT MHO)KecTBO pemeHui? Korzma ona mmeer
€MHCTBEHHOE pelieHne?

Omummmre Meron [aycca pemieHuss CUCTEM  JIMHEHWHBIX
YpaBHEHUM.

Kakue HensBecTHbIe Ha3bIBAlOTCA CBOOOJHBIMHM, a Kakue
0a3ucHbIMU?

Kakne 0coGeHHOCTH pelIeHus: OAHOPOIHBIX CUCTEM JIMHEHHBIX
anredpandeckux ypaBHeHu Bbl 3Haete?

Kak cTpontcs ¢pyHIaMeHTaJIbHasi CUCTEMA PEeLIeHH?

AHanuTnyeckasi FeOMETpHs

Kak 3anuceiBaeTcss  ypaBHEHHME HPSIMOM C  YIVIOBBIM
kodpPuuuentom? Kax BBIVIAIUT YPaBHEHHUE IIPSIMOMU,
IIPOXOAIIEH Yepe3 JaHHYI0 TOYKY B 3aJaHHOM HAIIPaBICHUN?
Harmmmure ypaBHeHHe ITydka NpsMbIX. Hanummre ypaBHeHHe
IIPSIMOM B OTpPE3Kax.

KakoB Buj obmiero ypaBHeHust npsMoil. Kak BeIUMCINTE yrom
MEXIY IPSIMBIMH, YCIIOBHS MapajuIeIbHOCTH U
NEPIEHIUKYIISIPHOCTH IIPSIMBIX.

[Ipenen mocineqo0BaTENbHOCTH U
¢ynkuuu. HempepbiBHOCTB
GyHKIIH.

[Ipenen uncnoBoit OCJIENOBATEIILHOCTH.
[Tpenen GpyHkMM B OECKOHEYHOCTH U B TOUKE.
Beckoneuno Manble M OECKOHEYHO OOJIBIIME BENHYUHBI, UX
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Haumenosanue
pa3aeioB, TEM

Bomnpocekl, BBIHOCHMBbIE
HA CAMOCTOSITE/IbHOE U3YUYeHHUe

CBOICTBA.

OcHOBHBIE TEOPEMBI O IIpeEax.

ITpusHaky cymecTBOBaHMs NIpeAea.
3ameuaTelIbHbIE IPEACIIbI.

HenpepbiBHOCTH pyHKIIMU.

CoiicTBa (hyHKIIMHU, HETIPEPHIBHOM B TOUKE.
CaoiicTBa ()yHKIIMH, HETIPEPHIBHOM HA OTPE3KE.
MeTo1pl BEIYUCIEHUS IPEEIIOB.

ITponsBonHas GyHKLIUU.
IIpuMeHeHne NpoOn3BOIHOM.

dusnueckas, IKOHOMHYECKass M TI'€OMETPHUYECKasi TPAKTOBKA
MIOHATUS IPOU3BOJHOM.

3aBUCUMOCTh MEXy HENPEPbIBHOCTHIO u
g pepeHIpyeMOCThI0 (GYHKIINH.

OcHoBHbI€ npaBuiIa AU depeHrpoBaHusl.

[IpousBoHAs CIIOKHON M 00paTHOM PYHKIIHH.

O1acTUYHOCTh (QYHKLUU.

Teopema ®epma. Teopema Posuis.

Teopema Jlarpanxa. [IpaBumno Jlonurans.

JlocTatouHoe yciaoBre BO3pacTaHus M yObIBaHUS ()YHKIIHH.
3HaKOOIpeIeIeHHOCTh KBaapaTuyHoi (opmbl. Heobxonumoe
YCIIOBHE CYIIECTBOBAHHS HKCTpEeMyMa (PyHKIINH.

Cxema uccnenoBanust QyHKIMH HA SKCTPEMYM.

Bemyknocts  @ynkuuu. Toukm meperuba. Teopembr o
HE00XO0/IMMOM U O JIOCTaTOYHOM YCJIOBUU Ieperuoa.
AcumnToTsl rpaduka QyHKIMHA U UX BHJIBL.

OOmas cxema wucciuenoBaHuss (QyHKIMM U TOCTPOECHUSA HX

rpaguKoB.
Huddepenunan GyHKIIUN U €TO CBOICTBA.

HeOHpCI[eJ'IeHHHﬁ HHTCIpall.

Psnrr.

[TepBoobOpasznas ¢yukuus. Teopema o mMEepBOOOpPA3HBIX MAJIs
OJIHOM (PYHKIIHH.

Heomnpenenenusiii HHTETpall.

CaoiicTBa HEoNpeIeICHHOTO HHTETpaa.

WHuTerpanbl OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUH.

MeTo Il MHTETPUPOBAHUS: METO/T PA3JIOKCHHUS.

MeTo b1 MHTETPUPOBAHUS: METO/]] 3aMEHBI IEPEMEHHOM.
MeTo 16l MHTETPUPOBAHUS: METO]] HMHTETPUPOBAHUS 110 YACTSIM.
HuTerpupoBanue NpOCTEUITUX PAIIMOHATBHBIX TPOOEH.
HuTerpupoBaHre HEKOTOPHIX BHJIOB UPPAITMOHATHBHOCTEH.
WuTerpupoBanne TpUrOHOMETPUYECKUX (PyHKIINN

[Tonsitue o umcnoBeix psgax. Cymma psna. Cxonsmuecs
PaCXOASIIIUECS PSJIBL.

HeoOxomuMblii Mpu3HAK CXOAUMOCTH 3HAKOIMOJIOKHUTEITHHOTO
psaa. HocraTouHble MpPU3HAKU CXOIMUMOCTHU
3HAKOMOJIOKUTEIBHBIX PSIOB. 3HAKOIIEPEMCHHBIE ~ PSIJIBI.
[Tpusnak JleliOHuia. AOCONIOTHAs U YCJIOBHAs CXOJUMOCTh
3HAKOIIEPEMECHHBIX PSJIOB.

Teopus BeposiTHOCTER

Cnyuaiineie coObiTus. Knaccudukaius cinydailHbIX COOBITHH.
BeposTHOCTB CIIy4allHO-TO COOBITHSI. DIIeMEHTHI
KOMOMHATOpPUKH. TeopeMbl CIIOKEHUS U YMHOKEHHUS BEpOST-
Hocted. Dopmyna monHOil BepositHocTH. Dopmyna baiteca.
IToBTOpHBIE HE3aBUCHMBIE HcIbITaHUs. Popmyna bepHymm.

20




6.1. TEMBI 3CCE?

1. OcHOBHBIE CBOMCTBA MaTPHUI] U ONPEACITUTENECH.

2. OCHOBHBIE€ METO/Ibl PEIIEHUS CUCTEM JIMHEUHBIX YPABHEHUH.

3. Teopusi €BKJIMIOBBIX N-MEPHBIX NPOCTPAHCTB. JIMHENHBIE ONEPATOpPbI, MX CBA3b C
MaTtpuniamu. CoOCTBEHHbIE 3HAU€HUSI U COOCTBEHHBIE BEKTOPHI.

4. KBagparuunblie (hOpMbI B N-MEPHBIX IpocTpaHcTBaXx. OCHOBHBIE CBOWCTBA KBAAPATUYHBIX
dhopm.

5. DneMeHThl aHATMTUYECKON T€OMETPUHN Ha TUIOCKOCTH U B IIPOCTPAHCTBE.

6. bruneliHas u kBagpaTudHas ¢popma.

7. MaTpu4Hble MHOTOUJICHBI.

8. OYHKIIMOHAIBHOE MPOCTPAHCTBO.

9. MeTpudeckoe MpoCTPaHCTBO.

10. AnreOpa TMHEHHBIX OTIEPATOPOB U anTreOpa MaTpPHIL.

6.2. IPUMEPHBIE 3AJTAHUS 1JI1 CAMOCTOSTEJBHOM PABOTBI

1 0 3 3 5 4
1. Hansr e matpumel: A=(3 1 7(,B=-3 0 1
21 8 5 6 4

Haiitu A-B,B-A A A-A AT A
2. [TpoBepUTH COBMECTHOCTh CUCTEMbI YPABHCHHI U B CJIy4ae COBMECTHOCTH PEIIUTh €e: a) 10
dbopmynam Kpamepa; 6) MaTpudHbIM criocoOoMm; B) MeToioM ["aycca.

X, +4X, — X, =6,
5X, +4x, =20,
3X, —2X, + 5%, =—22.
3. IIpoBepuTh COBMECTHOCTH CHCTEMBI YPAaBHEHUH U B CIIy4ae COBMECTHOCTH PELIUTH €€: a) 1O
3%, + X, —2X%, =6,
dopmynam Kpamepa; 6) MaTpuuHbIM criocobom; B) MetogoM ['aycca. 4 5X, —3X, +2X; =4,
—2X, +5X, —4x, =0.
X, +3X, —X; =0,
4. PemnTh OJJHOPOHYIO CUCTEMY ypaBHEHHH: ¢ 2X, +5X, —2X, =0,
X, + X, +5X, =0.
2% +2X,—%X; =0,
5. PemnTh OHOPOJHYIO CHCTEMY YpaBHEHUM: < 5X, +4X, —6X; =0,
3%, +2X, —5%, =0.

PA3JEA 7. OUEHOYHBIE U METOJAUYECKHUE MATEPHUAJIbI [IO0 OBPA30OBATEJIbLHOM TIPOTPAMME
((I)OHJI OIEHOYHbIX CPE)ICTB) JJISA TIPOBEJEHUSA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTH U
MPOMEXYTOYHOM ATTECTALIUM

B mpouecce ocBoenus «Marematuka » Al OLIEHKH (OPMUPOBAHUS OOLIEKYJIbTYPHBIX U
npoeCCHOHATBHBIX KOMIETEHIUI HCIIONB3YIOTCSI OILCHOYHBIE CpEJCTBa, IPEJCTaBICHHBIE B
Tabymue 7.1.

! HepequL TEM HC SBJIACTCA UCUYCPIIbIBAIOLIUM. CTyﬂeHT MOXET BBI6paTB HHYIO TEMY I10 COIJIaCOBAHUIO C
npenoaaBaTeyeM.
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Tabnuya 7.1

7.1. Ilnannpyembie pe3yabTaThl 00y4eHHUs 110 M CHHUILJIMHE, COOTHECEHHbIE C IVIAHUPYEeMbIMH
pe3y/IbTaTaMH OCBOCHHs 00pa30BaTe/JbHON NPOrpaMMBbl B COOTHOLLICHUH C OLICHOYHBIMH

cpeAcTBaMHU
Iliianupyembie
pe3yJbTaThl, IIpuMepbI KOHTPOJILHBIX Meroant \
XapakTepusyiue Conep:xkanue BOINPOCOB U 3aJaHUi
ITAIbI yue0HOr0o MaTepuaJia JJIS1 OLIEeHKHU 3HAHMH, :g}e[ic?:;
¢dopmupoBanus YMeHMU, BJIaJeHuil P
KOMIIETeHIH U

OIIK-2. «Cnocobnocmo
OAHHbBIX, HEO0X00UMDBIX

KOHOMUUECKUX 3a0a4)

ocyuwiecmenams coop, 00padomKy u cmamucmuyecKuili aHanu3
0J15 peuleHus NOCM a6 1eHHbIX I

HOIIK-2.1. 3Haer
Meronel U cbopa,
00paboTKH u
CTaTHCTHYECKOTO
aHaM3a JIaHHBIX,
HEOOXOIUMBIX OIS
pelieHus
MTOCTABJICHHBIX

OKOHOMMNYCCKHX 3ada4

Marpuiibl U onpeaeauTeNn
CucTeMbl THHCHHBIX
anreOpanvecKux ypaBHCHHI
BekropHsle mpocTpaHCTBa

Brruncnenue
MIPOU3BOTHON (DYHKIIUH
OJIHOTO apryMEHTa B
TOYKE, BHIYMCIIEHHE
ionaan GUrypsl, ITUHBI
IyTH, 00beMa Tela
BpAIIEHUs C TIOMOIIBIO
OIpE/ICICHHOTO
WHTETpaIa, HaX0XKJICHUE
0€3yCI0BHOTO U
YCIIOBHOTO IKCTPEMyMa
(YHKIIMN HECKOJIBKUX
MIEPEMEHHBIX

TecTbl
(TecroBble
3agagus Ne 1-
3), sK3aMeH
(Bompochr No
1-10)

HNOIIK-2.2. YmMmeer
OCYIIECTBIISATh coop,
00paboTKy u

CTaTUCTUYECKUN aHATU3
JTAHHBIX, HEOOXOIMMBIX
AT peLeHus
TIOCTaBJICHHBIX
SKOHOMHUYECKUX 3a1a4

Martpuibl 1 OIpeaeIuTenn
Cucrembl TUHEHHBIX
anredpanvyeckux ypaBHEHUMI
BekTopHble pocTpaHcTBa

ManI/II_ILI B ODKOHOMHUKC

Cucrembl TMHEHHBIX
YpaBHEHUH KakK
YpaBHEHUS CBSI3U
HKOHOMUYECKUX (PaKTOPOB

IIpunanue
HKOHOMHUYECKOTO CMBICIIA
MIOHSATHUSIM TTPOU3BOIHAS,
OIpeieIeHHbIA UHTEerpal,
0€3yCIOBHBIN U YCIIOBHBIH
AKCTpEeMYM (YHKIHUU
HECKOJIbKUX apryMEHTOB

Tectbl
(TectoBbie
3amanus Ne 4 -
7), sK3aMeH
(Bompochr Ne
11-20)

HOIIK-2.3. Baaneer
HaBBIKAMHU coopa,
00paboTKn u
CTAaTUCTHYECKOTO
aHaM3a JAHHBIX,
HEOOXOIMMBIX TUIS
pelIeHHS
MTOCTaBJICHHBIX

OKOHOMMHYECCKHUX 3aJa4d

Martpulbl 1 OIpeaeIuTenn
CucreMbl TUHEHHBIX
anredpandecknux ypaBHEHUI
BexTopHble mpocTpaHcTBa

O06paboTka MaTpUYHO-
HKOHOMHYECKHUX 3a/1a4

Pemenne cucrem
JIMHEUHBIX YPAaBHEHUH C
SKOHOMUYECKHM CMBICIIOM
BXOJAIIMX B HEE
IIEPEMEHHBIX

Brrancnenue
POU3BOIHON (DYHKIIUU
OJIHOTO apTyMeHTa B
TOYKE, BLIYMCIICHUE
TI0maau (GUTypHhl, TITUHBI

Ayru, o0Bema Tenna

TecTbl
(TectoBbie
3amanus Ne 8 -
10), ax3ameH
(Bompochr Ne
21-37)
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BPAIIECHUS C TIOMOIIBIO
OTIpeIeIIEHHOTO
UHTErpaja, HaX0XJICHNE
0€3yCI0OBHOTO U
YCIIOBHOT'O 3KCTpeMyMa
(YHKIMN HECKOIBKUX
HepeMEHHbIX

N

R UNC )Y I SN )

8.
9.

7.2. IlepevyeHb BONPOCOB VISl MOATOTOBKHU K POMEKYTOYHOM aTTeCTAIlUH

3a4eTy ¢ OleHKoii — 1 cemecTp

. OHpeI[eJ'II/ITeJ'II/I M UX OCHOBHBIC CBOMCTBA.
. MI/IHOpBI )51 anre6panqecm/1e JonoaHeHus. PaznoxeHue OIIPCACIIUTECIIA 110 3JICMCHTaAM

CTPOKH (CcTOI01A).

. [IpaBuno Kpamepa.

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

. YMHOX€HUE MATPHII.

. OBparHas MaTpHLa U ee HaXOXKACHUE.

. MaTpuyHas 3aMCh CUCTEMBI IMHEHHBIX YPABHEHU U €€ pEIICHHE C IOMOIIbIO 00paTHOM

MaTpULBL.
Panr matpuipl. DKBUBaJIEHTHOCTD JIBYX ONPEEICHUIN paHra MaTpPHIIbL.
HaxoxxaeHue panra MaTpuilbl C TOMOIIIBIO 2JIEMEHTAPHBIX IPe0Opa3oBaHui.

10. MccnenoBanue cuctemsl JIMHENHHBIX ypaBHeHUl. Teopema Kponekepa-Kanemin.

11. Cucremsbl TMHEWHBIX OJHOPOAHBIX yYpaBHeHUN. DyHAaMEHTaIbHasl CHCTEMA PELIEHUH.
12. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS] MATPULIBL.

13. KBagparuunsie popmsl. [IpuBenenne kBaapaTuuHoi GopMbl K KAHOHHYECKOMY BUAY.
14. JIuneiinple onepanuy HaJl BEKTOPAMU U UX KOOpJUHATHASI 3allCh.

15

7.2.1 IlepeyeHb BONPOCOB /LISl MOATOTOBKHU K MPOMEKYTOYHOM aTTeCTAllMH IK3aMeHy — 2
ceMecTp

. CKaJ'IHpHOC IMPOU3BCACHUC BEKTOPOB U CT'0 CBOICTBA.

16. CxansipHOoe pou3BeIcHNE B KOOPAMHATAX.

17. BexTopHOE MPOU3BECHIE BEKTOPOB U €r0 CBOICTBA.
18. BekTopHOE TIpoM3BeIcHUE B KOOPIMHATAX.

19. CmemanHOe MpOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA.
20. CmenranHoe MPOU3BEICHNE B KOOPIMHATAX.

21

. HapaMeTqueCKHe U KAHOHHUYCCKUC YPAaBHCHUSA pr[MOfI JJMHHUHA Ha IIJIIOCKOCTH.

22. YpaBHEHUE NPSIMOM JINHUU Ha IJIOCKOCTHU, IPOXOASIIEH Yepe3 ABe 3aJaHHbIE TOUKH.

23.

VYpaBHeHHe NpsIMOii ¢ yriioBeIM K03 durimenTom. Ob1ee ypaBHEHHE MPSIMOM TMHUN Ha
IUIOCKOCTH.

24. Yron MCKAY ABYMSA IIPSAMBIMU Ha IJIOCKOCTH. YcaoBue NEPNCHAUKYIIAPHOCTU ABYX IIPAMBIX Ha

25.

TIJIOCKOCTH.
PaccrostHre OT TOYKM 10 PSAMO#A (Ha TUIOCKOCTH).

26. YpaBHEHHE IIJIOCKOCTH, MPOXOSALIEN Yepe3 TP 3aJTaHHBIE TOUKH.

27. Ob1ee ypaBHEHHE MJIOCKOCTH M €TO UCCIIEIOBAHUE.

28. Yros Mexny 1ByMs IUIOCKOCTSIMH.

29. [TapameTpuueckue 1 KAHOHUYECKHUE YPABHEHUS NTPSAMOMN JITMHUHU B IPOCTPAHCTBE.
30. Yron mexy 1ByMs IPSMBIMHU B IIPOCTPAHCTBE.

31.

VYroa Mexay npsMoi U IUIOCKOCTBIO.

32. PaccTosiHuE OT TOYKHU 70 MPSMOM (B TPOCTPAHCTBE).

33.

Paccrosinue Mexny AByMsl IpsIMBIMU (B IIPOCTPAHCTBE).

34. Dnnunc Kak JMHUAS BTOPOTO NOPSIKa.
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35. I'unepOosta KaK JMHUS BTOPOTO MOPSAKA.

36. [lapaynenbHbIM IEPEHOC 0CEH CUCTEMBI KOOPIMHAT.

37. UccnenoBanue O0IIETO ypaBHEHUS JIMHUHM BTOPOTO TOPS/IKA, HECOAEPIKAIIETO MPON3BEICHMS
HCU3BECTHEHIX.

7.3. IllpuMepHbIe TEeCTOBBIE 3aIaHUS
JJIS1 KOHTPOJIsi (MOHUTOPHHIa) Ka4eCcTBA YCBOCHUSI MaTeprasia B T.Y. B paMKax py0e:KHOro
KOHTPOJIsI 3HAHMIA?

2 4 6
1. Beruucnurs 3HaueHue onpegenutensi|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 anrebpandeckoe JOMOHEHUE JIEMEHTA (1
(371eMEHT HaxOIUTCS B IIEPBOM CTOJIOLIE BTOPOIl CTPOKH)

a) 2 6) -2 B) O rn 4

3 -2 -1 1 4
3. Haiitu 3Hauenue Belpakenus ( 4 —1 =3 |- =2 ]+2[ 2
2 -1 -1 5 3

SN O A

4. BBILII/ICJ'II/ITB_CKaJ'IS{pHOC IMPOU3BCACHUC BEKTOPOB
a(4,2,-5),b (2,6, 4).

a) O 6) 8 B) 4 rn L

S. Haiitu BexTOpHOE Mpousseenue [a*b],
roea(2,3,1),b (5, 6,4).

a) (-6, 3, 3); 0) (0,0,0); B)(6,-3,-3); r) (-6, 3, -3).
1 2 2
6. BelumcanTs 3HaYeHMe onpenenurend(4 5 5
7 8 9

2 PyGesxHbIM KOHTPOJIb 3HAHUH POBOJMTCS [T 00yYaroMIUXCs OUHOH (POPMBI OOYIEHUS U OLIEHUBAETCS 110 IIKAJIE
«3a4eT»\ «HE 3aU4TCHO»
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a) 0 6 -3 B) 3 rn 12

2 4 6
7. Jlan onpenemurens |3 5 7|.
7 8 9

Haiiti anreOpanueckoe 10NOJHEHUE SJIEMEHTa a5
(37IEMEeHT HaxOIUTCSI BO BTOPOM CTOJI01IE IEPBON CTPOKH)

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

8 -2 2 -4
a) <—4 ; 6)< 8 | B) <—8 ; r) <—2 .
2 —4 4 8

9. BbIuMCIHTH cKAISIPHOE Ipou3Be/eHue BekTopos a (3, -5, 2), b (4, 2, 5).
a) 4; 0) 8; B) 12; r) 16.
10.Haiitu BexTopHOE mpomsseneHue [a*b], raea (2, 3, 1), b (5, 6, 4).

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

7.4. Onucanue nNoxkasarejed 1 KpUTEPHEB OLCHNBAHUSA C(POPMUPOBAHHOCTH KOMIIETEHIIMI HA
Pa3JIHYHBIX 3Tanax X GOpMHUPOBAHMNS;
IIKAJIbI M IPOLEAYPHI OLeHUBAHUA

7.4.1. BonnpocoB u 3ajaHuil 1Jis1 TEKyleil ¥ MPOMeKYyTOYHOM aTTecTANNU

[Tpu olieHKe 3HAHUI YYUTHIBAETCS YPOBEHb CHOPMHUPOBAHHOCTU KOMITETEHIIMIA:

1. VYpoBeHb YCBOGHMSI TEOPETHUECKHUX TMOJONKEHUM JUCHMIUIMHBI, I[PaBUIbHOCTh
(OpMYIMPOBKH OCHOBHBIX MOHATHH U 3aKOHOMEPHOCTEH.

2. YpoBeHb 3HaHUA (PaKTHUUECKOTO MaTepuaia B 00beMe MporpaMMmBbl.

3. Jloruka, cTpyKTypa U 'paMOTHOCTb M3JI0’KEHHS BOIIpOCa.

4. YMeHue cBA3aTh TEOPHUIO C MPAKTUKOM.

5. YMmenue nenath 0000IIEHHUS, BBIBOIBI.

Tabnuya 7.4.1.1
IlIkana oneHUBaHMS HA IK3aMeHe, 3a4eTe ¢ OleHKOoil

Ounenka Kputepun BbICTABJICHUSI OLCHKH

OTnuvHO OO0yuaromuiicst TOKEH:

- TPOAEMOHCTPUPOBATH TIIYOOKOE M TPOYHOE YCBOEHUE 3HAHUU
MIPOrPaMMHOTO MaTepHaIa;

- HCYEpNBIBAIONIE, IMOCIEI0BATEIbHO, TPAaMOTHO U JIOTUYECKHU
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CTPOMHO M3JIOKUTh TEOPETUUECKUN MaTEepHall,

- IPaBUIIBHO (hOPMYIUPOBATH OMPECIICHUS;

- MPOJEMOHCTPUPOBaTH YMEHHS CaMOCTOSITENbHOH paboThl ¢
JIUTEPATYPOU;

- YMETb CJIe]aTh BbIBOJIBI IO M3J1araéMOMYy MaTepHally.

Xopomo

OOyyJarommiicst TOJKEH:

- MPOJEMOHCTPUPOBATh JOCTATOYHO MOJIHOE 3HAHUE MPOrPAMMHOIO
Marepuana;

- IPOJIEMOHCTPUPOBATh 3HAHHE OCHOBHBIX TCOPETUICCKUX MOHATHH;
JOCTAaTOYHO TOCJICJ0BATEIbHO, TPAMOTHO M JIOTHYECKH CTPOMHO
u3J1arath MaTepHual,

- IPOJCMOHCTPUPOBATH YMEHUE OPUEHTUPOBATLCS B JIUTEPATYPE;

- yMeTh cHeNnaTh JOCTaTOYHO OOOCHOBAaHHBIC BBIBOJBI  I10
M3J1araeMoOMy MaTepuay.

Y,Z[OBJ'ICTBOpI/ITCJ'IBHO

OO0yuaromuiics T0KEH:

- MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOI'0 MaTepuaa;

- MOKa3aTh 00IIIee BJIaJICHUE TOHATUIHHBIM anmapaToM AUCITUTUINHBL,

- YMETb CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYpPOH H3JIaraeMoro
BOIIPOCa;

- 3HaTh OCHOBHYIO PEKOMEHJIYEMYI0 TIpPOrpaMMoil  y4eOHYIO

JUTEpaTypy.

HeynosnersopurensHo

OO6yuaromuiicst IeMOHCTPUPYET:

- He3HAHHE 3HAYMTEIIBHON YacTH MPOTrPaMMHOTO MaTepHala,

- HC BJIAZICHUC HOHATHUHHBIM arnmnapaTomM JUCHUIIIIMHBI,

- CYIIECTBEHHBIC OMTMOKH NIPU U3JI0KEHUU YISOHOTO MaTepUaa;

- HEyMEHUE CTPOUTb OTBET B COOTBETCTBUM CO CTPYKTYpOH
M3J1araeMoro BOIpoca,

- HCYMCHUC JCJIaTh BBIBOJBI 110 U3JIaraCMoOMy MaTcpuaily.

7.4.2. IlncemenHoi padoThI (3cce)

ITpu olieHKe yUUTHIBaETCS:
1. IIpaBriibHOCTH OOpMIIEHUS.
2. YpoBeHb c(hOPMUPOBAHHOCTH KOMITETEHIIUH.
3. YpoBeHb YCBOEHUSI TEOPETHYECKUX TIOJOKEHUH JUCHUILTUHBI, MPABHILHOCTH (OPMYITHPOBKH
OCHOBHBIX HOHSATHH U 3aKOHOMEPHOCTEHA.
4. YpoBeHb 3HaHUS (DAKTUUECKOTO MaTepuana B 00beMe IporpaMMBbl.
5. Jloruka, cTpykTypa U rpaMOTHOCTb M3JI0’KEHHS TMCbMEHHOM padoThI.
6. [TonHoTa M3M0XKEHUS MaTepuana (packpbITHE BCEX BOIPOCOB)
7.Mcnionb3oBaHne HEOOXOAMMBIX UCTOUHUKOB.
8. YMeHue cBs3aTh TEOPHIO C TPAKTUKOM.
9. YMmenue nenatbh 0000IIEHUS, BBIBOIBL.

Tabnuya 7.4.2
[IIxana oneHUnBaHUA ICcCe

Onenka

Kpurepuu BbicTaBJICHUS] OLICHKHU

3auteHo

OOyyJaromuiicst TOJKeH:

- IPOJIEMOHCTPUPOBATh 00IIee 3HAHUE H3yIaeMOT0 MaTepHaa;

- ToKa3aTh  o0llee  BJaJCHHE TOHATHHHBIM  ammapaTom
JAUCHUIIIINHBI,

- yMeThb CTPOHUTh OTBET B COOTBETCTBHH CO CTPYKTYPOH
M3J1araeMoro Bompoca;

- 3HaTh OCHOBHYIO PEKOMEHJYEMYI MNporpamMmMmon y4eOHYIO
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JUTEPaTypy.

He 3aureno OOyyJaromuiicst JTEMOHCTPHUPYET:

- HE3HAHHE 3HAYUTEIIbHON YaCTH MPOrPaMMHOI0 MaTepHana;

- HE BJIQJICHUE MOHATUWHBIM alNapaToOM AUCUUILINHBI;

- CYIIECTBEHHbIE OIIMOKU MPH U3JI0KEHUU Yy4eOHOTr0 MaTepuraa;

- HEYMEHHME CTPOUTHh OTBET B COOTBETCTBHUM CO CTPYKTYPOM
M3J1araéMoro BOIpoca;

- HEYMEHHUE JIeJIaTh BBIBOBI I10 U3J1ara€MOMy MaTepuaiy.

7.4.3. TectupoBanue
Tabnuya 7.4.3
Ilkana oueHuBaHUs

Ouenka Kpurepum BbicTaB/JIeHUS OLEHKHU
OTnu4HO KonngecTBo BepHBIX 0TBETOB B MHTEepBae: 85-100%
Xopo1io KonnyecTBO BepHBIX 0TBETOB B MHTepBasie: 71-84%
Y 10BJI€TBOPUTEIIHHO KonnyecTBO BepHBIX OTBETOB B HHTepBasie: 65-70%
HeynoBneTBopurtenbHO KonmgecTBo BepHBIX 0TBETOB B HHTEepBaie: 0-64%
3auTeHo KonnuecTBo BepHBIX 0TBeTOB B HHTEpBaie: 65-100%
He 3aureno KonmuecTBo BepHBIX 0TBETOB B MHTEepBase: 0-64%

7.5 METOJJUYECKUE MATEPUAJIbI, OTPEJAEJISIIOIIUE IMTPOLIEY PhI
OLIEHUBAHMS 3HAHUM, YMEHWM, HABBIKOB 1 (MJIN) ONIBITA
JESTEJbHOCTH, XAPAKTEPU3YIOIINUX TAIIbI ®OPMUPOBAHUSI
KOMIIETEHIIUM.

Kauecmeo  3manuit  XapakTepu3yercs  CIOCOOHOCTbIO  OOydaromierocs  TOYHO,
CTPYKTYPUPOBAHHO U YMECTHO BOCIPOU3BOANUTH MH(POPMAIIUIO, TOIYUYEHHYIO B ITPOLIECCE OCBOCHMS
JUCHMIUIMHBL, B TOM BHJIE, B KOTOPOM OHa Oblla H3JIO)KEHa B Y4YEeOHOM U3JaHUM WU
[IPENOIaBATEIIEM.

Ymenua, xaxk npaBuino, QopMHUPYIOTCS Ha 3aHATHSIX CEMHHAPCKOIO THMA, a TaKXKe IpH
BBHITIOJTHEHUH J1a00paTOPHBIX paboT. 3a/1aHus, HAIIPaBJICHHbIE HA OIEHKY YMEHUI, B 3HAUUTEIbHON
CTENEHU TPeOYIOT OT 00YyYaromMXCsl MPOSIBICHUS CTEPEOTUITHOCTH MBILUICHHUS, T.€. CIOCOOHOCTH
BBINOJIHUTH PaboTy MO 0Opa3iam, ¢ KOTOpeIMU OH paboTan B mporecce ooydenus. [IpenonaBarens
K€ OLICHMBAET CBOEBPEMEHHOCTh U MPABWIIBHOCTD BBIITOJIHEHUS 3aJaHUs.

Haeviku - >T0 yMEHUS, DA3BUTBIE U 3aKPEIUICHHBIE OCO3HAHHBIM CaMOCTOSATEIbHBIM
TpyaoM. HaBbelku popMHUpPYIOTCS IPU CaMOCTOSATEILHOM BBIMOJIHEHUH O0YUYaOIUMUCS MPAKTUKO -
OPHUEHTUPOBAHHBIX 3a/1aHUH, MOZEIIUPYIOLINX peuieHue UM IIPOU3BOJCTBEHHBIX,
COLIMOKYJIBTYPHBIX M TPaBOBbIX 3aJad B COOTBETCTBYIOIIEH 00JacTH mNpodeccuoHanbHON
NesITeIbHOCTH, KaK MPaBUJIO, MIPU BHIMOJIHEHUH JOMAIIHUX 33JaHUH, KYpCOBBIX MPOEKTOB (pador),
HAy4YHO-HCCIIEIOBATENIbCKUX PaboT, MPOXOXKJIEHUN MPAKTUK, MpU paboTe MHAUBUIYaIbHO WU B
coctaBe rpynnsl U T.4. [Ipu 3Trom OOyuaromuiicsi MOCTaBIE€H B YCJIOBHS, KOTJa OH BBIHYXICH
CaMOCTOSITENIbHO (TBOPYECKH) MCKaTh MYTH M CPENCTBA JUIsl pa3pellieHusl MOCTaBJICHHBIX 3ajad,
CaMOCTOSITENIbHO IUIAHUPOBATh CBOK pabOTy W aHAJM3UPOBATh €€ pe3yJbTaThl, NPUHUMATh
oTpesieNIeHHbIE PELIEHUS B paMKaX CBOMX MOJIHOMOYHI, CaMOCTOSITEIbHO BEIOUPATh apryMEHTAIHI0
U HECTH OTBETCTBEHHOCTh 3a IPOJIENaHHYI0 padoOTy, T.€. MNPOSBHUTH BIIAJCHUE HABBIKAMHU.
B3anMopeiictBue ¢ mpenogaBaTelleM — OCYIIECTBIISIETCS MEPUOAUYECKH 110  3aBEPIICHUIO
OIpEJIeJIEHHBIX 3TanoB padoOThl M TMPOXOJUT B BHUAE KOHCynbTauui. Ilpu oleHke BiageHHsS
HaBBIKAMHM IIPENOJABATENIEM OLEHHUBAECTCS HE TOJIBKO NPABWIBHOCTH PEHICHUS BBITOJIHEHHOTO
3aJJaHusd, HO U CIOCOOHOCTh (TOTOBHOCTb) OOYYAIOIIUXCS pellaTh M0J00HBIE TMPaKTHKO-
OpUEHTHUPOBAHHBIE 3aJaHUSl CAMOCTOSATEIbHO (B NEPCIEKTHBE 3a CTEHaMU By3a) U, TJIABHBIM
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o0pa3oM, CIOCOOHOCTh OOyYaromuxcsi OOOCHOBBIBATh M ApPTYMEHTHPOBATh CBOHM PEIICHHUS H
MIPEITIOKEHUS.

Yemuwiit  onpoc - o510 nmpouenypa, opraHu3oBaHHas Kak clenuanbHas —Oecena
MperoaaBaTelis ¢ rpynnoi ooyvaromuxcs (ppOoHTATBHBIN OMPOC) WIH C OTACIBHBIMH CTYISHTAMHU
(MHIMBUYaIbHBIA OMPOC) C LEIbI0 OLIEHKH C(HOPMHPOBAHHOCTH Y HUX OCHOBHBIX IMOHSATHH U
YCBOEHHUs yueOHOr0 MaTepHaia.

Tecmur sBnsAIOTCA TMpocTeileil popma KOHTPOJIS, HampaBieHHas HAa MPOBEPKY BIAJCHUS
TEPMHUHOJIOTHYECKIM  allllapaToM, COBPEMCHHBIMU HH(POPMAIIMOHHBIMH  TEXHOJOTHSMHU H
KOHKPETHBIMU 3HAaHUSIMH B 00JacTH (yHIAMEHTAJIbHBIX U MPUKIAAHBIX AUCUMILINH. TecT Moxer
MPEIOCTABIIATh BO3MOXKHOCTH BhIOOpa M3 IMEpPEeyHs OTBETOB; OJWH WM HECKOJIbKO MPABHIBHBIX
OTBETOB.

Ilpakmuueckue 3anamusa - ocobast GopMa couyeTaHus TEOPUU U MPAKTUKU. VX Ha3HaueHue
— yrayOneHue NpopabOTKHM TEOPETHYECKOr0 MaTrepuana IpeAMeTa IyTeM peryisipHOd H
IUTAHOMEPHOM CaMOCTOSITENIbHOM paboThl  oOydarolmuMcsl Ha MpOTsDKeHUU Beero Kypcea. Iponecc
MOATOTOBKH K TMPAKTUYECKUM 3aHSATHSM BKIIOUAET M3ydeHHE 00s3aTebHON U JOMOJHUTEIBHON
JUTEepaTypel MO paccMaTpuBaeMoMy Borpocy. HemocpeacTBeHHOE MpoOBeNEHUE MPAKTUYECKOTO
3aHATHS MPEIOIIAracT:

WHIUBUAYAIbHbIE BBICTYIUICHHS OOY4YalomUXCsl € COOOUICHHSIMH MO KaKOMY-JIHOO BOMPOCY
M3y4aeMoi TeMbl, (POHTaIbHOE OOCYXICHHE pacCMaTpUBAcMOW TPOOJIEMBI, OOOOIICHHUS U
BBIBO/JIbI, PEIlICHUE 3a]1a4 U YIIPaKHEHUH 1o o0pasity.

PA3IEN 8. METOAAYECKHUE YKA3AHUSA JJISI OBYYAIOIMIUXCSI 10 OCBOEHUIO TUCIATIIMHbI

8.1. MeToan4yeckne peKOMEHIAIUHU 110 HANIMCAHUIO ICCce

Occe (0T (hpaHIy3CcKOro €SSal — OMBIT, HAOPOCOK) — MKaHP HAYYHO-TTYOIHIIUCTHYCCKOM
JUTEPATyphl, OTPAKAIOIIUN OJUYEPKHYTO-UHANBUAYAIbHYIO ITO3ULMIO aBTOPA 110 KOHKPETHON
npobieme.

['maBHBIMM OCOOEHHOCTSAMU, KOTOPBIE XapaKTEPU3YIOT 3CCe, SBJIAIOTCS CIEAYIOIINe
HOJIOKEHHSL:

e coOCTBEHHasi MO3MLMSA 00s3aTeNbHO JOJDKHA ObITh apryMEHTUpOBaHAa M TMOAKpPEIUIeHa
3aKOHaMM, ABTOPUTETHBIMH TOYKaMM 3peHHSIMHM W 0a3upoBaThcs Ha (PyHIaMEHTAIbHON Hayke.
He6onbmoit o6beM (4-6 crpanuil), ¢ opOpMICHHBIM CIIUCKOM JIMTEPATypbl U CHOCKaMH Ha €e
HCIOJIb30BaHUE.

® CTWIb U3JI05KEHUS - Hay4HO-UCCIIEI0BATEIbCKUH, TpeOyromuii YETKOH,
MOCJIEeIOBATENbHOM W JIOTMYHOM CHCTEMBI J0Ka3aTeNbCTB; MOXKET OTJIMYAThCS OOpPa3HOCTHIO,
OPUTHHAIILHOCTBIO, ahOPUCTHUHOCTHIO, CBOOOAHBIM JIEKCHUYECKHUM COCTABOM SI3BIKA.

® JiCCle/lOBaHWE OrPAHUYMBACTCS UETKOW, JIAKOHMYHOW MpoOJeMON C  BBISBICHUEM
MPOTUBOPEUM U pa3pelieHueM 3TUX IPOTUBOPEUNi B TaHHOH paboTe.

8.2. MeToanyeckne peKOMEHIAIUH M0 UCIOIb30BAHUIO KeiiCcOB

Ketic-memoo (Casestudy) — MeTO1 aHATN3a pealbHOM KU3HECHHOM CUTYaIMH, OTTMCAHHE
KOTOPOU OJHOBPEMEHHO OTPakaeT HE TOIBKO KaKyH-JIN0O0 MPaKTUYECKYI0 MPoOIeMy, HO U
aAKTyaITM3UPYET ONPEICIICHHBIH KOMITJIEKC 3HAHWUH, KOTOPBIH HEOOXOUMO YCBOUTH TIPH
pasperieHuu JaHHO# mpobnemsl. [Ipu »ToM cama mpobiema He UMeeT OJJHO3HAYHBIX PEIICHUH.

Keiic kak METO/] OIICHKH KOMITETEHIIUN JTOJDKEH YIOBIECTBOPATH CIEIYIONAM TPEOOBAHUSIM:
COOTBETCTBOBATh YETKO MOCTABIIEHHON LEIN CO3/IaHMUS;

MMETh MK IUCITUTTHHAPHBIA XapaKTep;

— MMETb JJOCTATOYHBIH 00bEM MEPBUYHBIX U CTATUCTUYECKHX JAHHBIX;

MMETh COOTBETCTBYIOIIUN ypPOBEHb CJIOKHOCTH, WILTIOCTPUPOBATH TUIUYHBIC CHUTYAIlUH,
UMETh aKTyaJIbHYIO MpoO0JeMy, MO3BOJISIIOIIYI0 MPUMEHUTh Pa3HOOOpa3HbIE METOJbI aHANU3a MPU
MOWCKE PENIEHNUS, UMETh HECKOJIBKO PEIIECHUM.
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Keiic-meTo1 oka3pIBaeT COACHCTBIE PA3BUTHIO YMEHHS PEIIaTh MPOOJIEMBI C YIETOM
KOHKPETHBIX YCJIIOBUH U MpU HAMUYUH PakTudeckoi nHpopMmaruu. OH pa3BUBaET TaKUe
KBaJTM(PUKAIIMOHHBIE XapaKTEPUCTHKH, KaK CIIOCOOHOCTh K IPOBEICHUIO aHAIM3a U IUAar HOCTHKU
po0JieM, yMEeHHE YeTKO (DOPMYIIHUPOBATh U BBHICKA3BIBATH CBOO TMO3HIINIO, YMEHHE 00IIaThCs,
JTMCKYTHPOBATh, BOCHIPUHUMATh U OLIECHUBATh HHPOPMAIINIO, KOTOpas MOCTYIAeT B BEpOATbHOU U
HeBepOanpHOU hopme.

8.3. TpeﬁoBaHHH K KOMIIETCHTHOCTHO-OPUECHTUPOBAHHBIM 3aJaHUAM
I J€EMOHCTPAIlMMA BbINMOJIHCHUSA HpO(l)eCCI/IOHaJIbeIX 3agav

KOMIETEHTHOCTHO-OPUEHTUPOBAHHOE 3aJlaHue — OTO BCErjga MPAaKTUYECKOE 3allaHue,
BBINOJIHEHUE KOTOPOTO HAIEJICHO Ha JEMOHCTPUPOBAHUE JOKA3aTEIbCTB HATMYMS y 00YyJaromuxcs
c(OPMHUPOBAHHBIX KOMIIETEHLUH HEOOXOAUMBIX /7151 Oynyieil npodecCuoHaIbHON e TeNbHOCTH.

KoMneTeHTHOCTHO-OpUEHTHPOBAHHBIE 3ajaHUsl OBIBAIOT Pa3HBIX BHJIOB:

® HANPABJICHHBIE HA IOAIOTOBKY KOHKPETHOIO IPAKTUKO-OPHUEHTUPOBAHHOIO IPOIYKTA
(pa3paboTka CTpYKTypBI FOCyJapCcTBa, pa3paboTKa CUCTEMbI LIEHHOCTEH 0011ecTBa U 1Ip.);

® AHAINTUYECKOIO0 M AMATHOCTUYECKOIO XapaKTepa, HAIIPABJICHHbIC HA aHAIU3 Pa3JIU4HbIX
aclieKTOB M HIpoOJeM yIpaBlIEHYECKOM JesATeNbHOCTH (aHAIM3 BHEIIHEW IOJMTUYECKOH
O0OCTaHOBKM, aHAJIM3 BHYTPEHHEW MOJIMTUYECKOH OOCTAHOBKM B Pa3JIMYHbIC MEPUOIBI PA3BUTHS
PYCCKOTro rocyapcTBa u T. I1.);

® CBSI3aHHBIE C BBIIIOJHEHHEM OCHOBHBIX MPO(ECCHOHANBHBIX (YHKIMHA (BBIIOTHEHUE
KOHKPETHBIX JCWCTBUI B pamMKax BuAa TNpo(ecCHOHANBHON AEATENbHOCTH, HaIpuMmep,
dbopMynMpoBaHHE MMCCUM M LeJed TrocyqapcTBa Ha MEXIYHapoOAHOH apeHe B pas3lInyHbIe
HCTOPUYECKHE NTEPUOJBI U T. I1.).

PA3JEA 9. YYEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE
OBECIIEYEHUE JUCHUTIIINHBI

Ocnognasa numepamypa

Ucnamranues /[.B. Maremaruka: nuddepeHnmanpHble ypaBHEeHuUs : yueOHoe nocoodue /
Ucnamranues /[.B., [IatkoBa B.b., [TerpoBckux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Tekcrt : anextponnsiii / [PR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/132838.html

bepesuna, H. A. Marematuka [DneKTpoHHBIH pecypc| : ydebHoe mocobue / H. A.
bepe3una. — 2-e u3a. — DNEKTPOH. TeKCTOBbIE aHHble. — CaparoB : HayuyHnas kaura, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexwum nmocryna: http://www.iprbookshop.ru/80988.html

boObiieBa, T. H. Marematnka U aHanuTH4ecKas reoMeTpus [DIeKTpOHHBIH pecypc] :
yuebHo-MeTonnyeckoe nocooue / T. H. bo6rinesa, JI. B. Kuppsnosa, T. H. TuroBa. — DnexkTpoH.
TekcToBble JaHHble. — M. : MUCU-MI'CY, Aii [Tu Dp Meaua, 9bC ACB, 2018. — 144 c. — 978-
5-7264-1909-1. — Pexwum noctyna: http://www.iprbookshop.ru/80626.html

Enpkun, A. I'. MaTtematuka ¥ aHalIMTUYeCKash TeOMETpuUs [DJIEKTPOHHBIA pecypc]| :
yuebHoe mocobue / A. I'. EnbkuH. — DnekTpoH. TekcToBble AaHHble. — CaparoB : By3oBckoe
obpazosanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum jgoctyna:
http://www.iprbookshop.ru/77939.html
Jonoanumensvnasn numepamypa

Ucnamramues J[.B. Maremaruka: nuddepeHnmraibapie ypaBHEHUS : yaeOHOe mocooue /
Ucnamranues [[.B., [IatkoBa B.b., [TerpoBckux I'.B.. — Mocksa : Aii [Tu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Tekcrt : anexrponnsiii / [PR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/132838.html
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JlenoBckas, E. B. Maremarnka U aHamuThyeckas reoMerpus. COOpHUK 3amad
[DnexTponHsIif pecypce] : npaktukym / E. B. JlenoBckasi. — DIEeKTpOH. TEKCTOBBIE AaHHbIE. — M. :
MockoBcKasi TOCy1apCTBEHHAs akajeMusi BOJAHOro tpaHcmopra, 2017. — 100 c. — 2227-8397. —
Pexxum nocryna: http://www.iprbookshop.ru/76710.html

EmenbsinoBa, T. B. Maremaruka . Pemienue TUINOBBIX 3amad [DJIEKTPOHHBIM pecypce] :
yuebnoe nocobue / T. B. EmenssnoBa, A. M. KonpuaToB. — DJIEKTPOH. TEKCTOBBIC JAaHHBIE. —
CaparoB : Ai#t Ilu DOp Memma, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum nocryma:
http://www.iprbookshop.ru/74559.html

Hepeqenb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HCIIOJIB3YEMBIX TIPpH OCYIIECCTBJICHUM
06Pa30BaTeﬂbHOF0 nmpouecca nmo 1MCIHUIlJINHE

Humepuem-pecypcui, coepemenHble npogheccuonanvusle oaszuvl OaHHBIX,
UHOPMAUUOHHO-CNPABOUHbIE U NOUCKOBbLE CUCHEMDbL

Humepuem-pecypcul,
Opranusanus 0e3omacHocTH u cotpyaHudectBa B EBpore: http://www.osce.org/
Opranmsanus O0beIMHEHHBIX HalMii: http://www.un.org/
Opranmzanus 1o besomacunoctu u CorpyauuyectBy B EBpore: Www.0sce.org
Coser Espomsr: http://www.coe.int

FOHECKO: http://www.unesco.org

cospemenHble npogheccuonanivhvle 6a3vl OAHHbIX,
BcemupHnas opranu3zanus 3apaBooxpanenus: http://www.who.ch/
BcemupHas Topropasi opranuzanusi: WWw.wto.org
EBponeiickuii mapnamenT: http://www.europarl.eu.int
Espomneiickuii Coro3: http://.europa.eu.int
MesxaynapoaHas opranusanus tpyzaa: http://www.ilo.org

undmpmauuouuo-cnpaeormble U nOUCKoeble cucmemol

9BC «IPRsmart» http://www.iprbookshop.ru
CnpaBounast mpaBoBasi cucrema «KoncynprantlImrocy: http://www.con-sultant.ru

KoMIuieKT JIMIeH3MOHHOT0 POTPAMMHOI0 o0ecredeHust

Microsoft Open Value Subscription ans pemennii Education Solutions Ne Tr000544893 ot
21.10.2020 . MDE Windows, Microsoft Office u Office Web Apps. (cpok neiictBust 1o 01.11.2023
I.)

AnrtuBupycHoe mnporpammHoe obecneuenne ESET NOD32 Antivirus Business Edition
noroBop Ne 1C00-006348 ot 14.10.2022 . (cpok aeitctBust g0 13.10.2025 )

[Tporpammuoe oGecrnieuernune «Mupanonuc» cucremMa BeOMHapoB - JIMIEH3MOHHBINA J10rOBOP
244/09/16-x ot 15.09.2016  (Cnenudukanus k JluneHsnoHHomy mgoroBopy 244/09/16-k ot
15.09.2016, ot 11.05.2022 1. ) (cpok nevictus no 10.07.2023 1)

OnekTpoHHas HH(pOpPMALMOHHO-0Opa3oBatenbHast cpefa «1C: YHuBepcHTET» OTOBOp OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

Nudopmanmonnas cucrema «llepsoiitbut» cybnunensuonssiii gorosop or 06.11.2015 r.
Ne009/061115/003 (6eccpouno)

Cuctema tectupoBanus Indigo munensuonnoe cornamenue (JJorosop) or 08.11.2018 . NeJI-
54792 (6eccpouHO)

Wudopmanmonno-nouckopas cucrema «Koncynsrant ILmtoc» - porosop 06 HHGOpPMAITMOHHO
nonzepkke ot 26.12.2014, (6eccpouno)
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DOnekTpoHHO-0nOmmoTeunas cucrema IPRsmart mumensunonnsiii gorosop ot 01.09.2022 r.
Ne9489/22C (cpok neiictBus 1o 31.08.2024 1)

Hayunas snexrponnas 6uonuoreka ELIBRARY munensunonnsiii noroop SCIENC INDEX Neo
SIO -3079/2022 ot 12.01.2022 1. (cpoxk aeticTBus 1o 27.01.2024 1)

CB000/1HO pacnpocTpaHsieMoe POrpaMMHoOe odecreyeHme
Kommekr onmaitn  cepucoB GNU ImageManipulationProgram, cBoGoaHO
pacrpocTpaHsieMoe POorpaMMHOE 0OecriedeHne

Ilpozpammnoe obecneuenue omeuecmeeHH020 RPOU3EOOCMEA.

[TporpamMmmuoe obecrnieueHne «Mupamnonuc» cucreMa BeOMHApOB - JIMIIEH3UOHHBIN JTOTOBOP
244/09/16-x ot 15.09.2016 (Cnenuduranus k JlunensunoHnomy mgoroBopy 244/09/16-k ot
15.09.2016, ot 11.05.2022 1. ) (cpoxk nerictus no 10.07.2023 1)

OnekTpoHHas WH(GOPMALMOHHO-0Opa3oBatenbHast cpega «1C: YHuBepcHTET» IOTOBOP OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

Nudopmarmonnas cucrema «llepsoritbury cyonmuuensuonnsiii goropop ot 06.11.2015 r.
Ne009/061115/003 (6eccpouno)

Cucrema tectupoBanus Indigo nunensuonnoe cornamenue (Jorosop) or 08.11.2018 . NoJI-
54792 (6eccpouHo)

WNudopmanmonno-nonckopas cucrema «Koncynsrant [lmtoc» - moroBop 06 MHGOpPMAITMOHHO
noazepkke ot 26.12.2014, (6eccpouno)

OnekTpoHHO-OMOMMoTeuHas cuctema IPRsmart nmunensuonssiii morosop or 01.09.2022 r.
Ne9489/22C (cpok neiictBus 1o 31.08.2024 r)

Hayunast anekrponnas ounbnmmoreka eLIBRARY nunienzuonnsiii qoroop SCIENC INDEX Ne
S10 -3079/2022 ot 12.01.2022 1. (cpok aeiictBust a0 27.01.2024 1)

PA31EJ 10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O IMPOIECCA

VYyeOHast ayuTopus AJis IPOBEICHUS OO6opynoBaHue: CHEIUATU3UpPOBaHHAs MeOemb

3aHATUHN JEKIIMOHHOTO THUIIA, 3aHATUH (mebenp aynutopHast (12 cronoB, 24 crynbes,

CEeMHHAPCKOTO THIIA, TPYIIIOBBIX H J0cKa ayIuTOpHAast HaBecHasl), CTOJI

UH/IMBUYaJIbHBIX KOHCYJIbTALNH, IpernoiaBaTess, CTyJ NPenoaaBaTes.

TEKYIIEro KOHTPOJIA U MPOMEKYTOUHON TexHuueckue cpeacTBa 00y4eHHUs :

aTTecTaluu NEePCOHAIBHBIN KOMIIBIOTEP; MYJIbTUMEIUIHHOE
obopynoBanue (IPOEKTOP, IKPaH).

[Tomerienue /Ui caMOCTOSATENIBHOM CrnennanusupoBaHHas mebens (9 cTonos, 9

paboThI CTYJIbEB), IEPCOHATLHBIE KOMITBIOTEPHI C
BO3MO>KHOCTBIO TIOAKIIIOUEHHS K CETH
«HTEepHeT» U 0becrneueHneM 10cTyna B
3JIEKTPOHHYIO HH(POPMALIMOHHO-
o0pa30BaTeNIbHYIO Cpely Y HUBEpCUTETA
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