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PA3EN 1. IIEJIM ¥ 3AJJAYM OCBOEHHUST TUCIIATLTUHBI

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

CTaHIAPT MaTeMaTHYECKUX JTUCHUIUIMH, HW3Y4aeMbIX TMpPU OOyYEeHHH TO CHCIHAIBHOCTH
«IKOHOMHKAY.
Ilens vzydyenus qucUILIUHBL «MaTemaTtuka » — (GOpMHUPOBAHKE Y OYIYIIUX CIEIUATHCTOB

COBPEMEHHBIX MPEJCTABICHUNA O METOAAaX pPELICHHS OCHOBHBIX 3aJad JMHEWHOW anreOpbl, HX
CBA3SX C JIPYTMMHU MAaTE€MAaTHUYECKUMH JMCHUIUIMHAMH, a TAaKKe€ 3HAKOMCTBO C MPHJIOKEHUSMU
METOJIOB JINHEHHOM aareOphl K SKOHOMHUYECKUM 3a/1a4aM.

3aoauamu mucuuiuiuHel «MaTtemaTtuka » SBJISIIOTCS W3Y4EHHE TEOPUM JI€TEPMHUHAHTOB,
anreOpel MaTpull, Merona laycca Ijisi pellleHHs CHCTEM JIMHEHHBIX YpaBHEHHUH M BEKTOPHOMU
anreopshl.

Mecto aucUUIUIMHBL B NpodecCHOHAIBHOW MOATOTOBKE. B mporecce u3ydeHHs
IMCUUIUIAHBL «MateMaThKa » CTYIACHTHl IpuoOpeTaoT (GyHIaMeHTaIbHbIE 3HAaHUS 00 OCHOBHBIX
METOJAaX pELICHUs JMHEMHBIX MAaTeMAaTHMYeCKUX 3aJad, M HX [PUMEHEHHH B Pa3IMYHBIX
SKOHOMMYECKUX 00JIACTSX.

PA3JEJ 2. INTAHAPYEMBIE PE3YJIbTATbI OBYUEHUS 11O JUCLHMUIIJIUHE
COOTHECEHHBIE C INTIAHUPYEMBIMU PE3YJIbTATAMU OCBOEHUS OBPA3OBATEJILHOM
IIPOI'PAMMBI

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

Tabnuya 2.1

KomnereHnTHOCTHASI KapTa JMCIHUIIJTHHBI

NuaukaTopsl 10CTHKEHUA KOMIIETEHIMU
Kareropus Ko JISl IVIAHUPOBAHUSA Pe3yJIbTATOB
P A ®opmMyJIMpPOBKA ( P pesy
(rpymnma) KOMIIETEH 00yuyeHus1 Mo JIeMeHTaM
. KOMIETEeHI[UH .
KOMIeTeH Uit 107071 o0pa3oBaTeIbHON MPOrpaMMbl
COOTBETCTBYHIIUX OLEHOYHBIX CPEICTB)
ObuenpodeccuoHaTIbHbIE KOMIIETEHIMU
Ob6menpodeccu | OIK-2 Cnocoben HNOIIK-2.1. 3naet meTo b1 U cOOpa,
OHaJIbHaA OCYHICCTBIIATH 00pabOTKHU M CTATHCTHYECKOTO aHaJIn3a
cbop, o6pa60T1§y 1| aHHBIX, HEOOXOMUMBIX /I PEIICHUS
CTAaTHCTUYCCKUI
MOCTaBIEHHBIX 2KOHOMUYECKHX 33]1a4
B MOIIK-2.2 5
JAHHBIX, -2.2. YMeeT oCylIeCTBIIATh COOp,
HeoOXoauMBbIX juis | OOpPabOTKY U CTaTHCTHYECKUH aHAU3
pereHus TAHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS
IIOCTaBJICHHBIX TTOCTaBJICHHBIX YKOHOMHUYECKUX 3aj1a4.
SKOHOMHHCCKHIX MOIIK-2.3. Baaxeer HaBbIkaMu c60pa,
3aa4y
00pabOTKHU M CTATHCTHYECKOTO aHAJIN3a
TAHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS
MOCTaBIEHHBIX IKOHOMHUYECKHX 33]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.

Hucuuninuna «MaTemaTuka » OonupaeTcs Ha 3HaHUS, OJYYEHHbIC MPU W3YUYECHHUH IIKOJIBLHOIO
Kypca «Marematukay. M3yuenue qucuuiimHbl «MaTeMaThka » MOMOXKET B OCBOEHUH CJICYIOLIUX
nucuuIuine: «byxrantepckuid ydyer W aHanusy, «CraTuctuka», «OUHAHCBHI), «IKOHOMETPHUKA,
«Hastorn u Hasmoroo6oxeHuey, «OCHOBBI (prHAHCOBOM MaTeMaTHKNY, «LleHooOpa3oBaHue.

VYka3zaHHbIe CBS3M W COJiepKaHUE AUCHUIUIMHBL «MaTtemaTtuka » JalT 00ydarolmeMycs
CHUCTEMHOE TPEJCTABICHUE O KOMIUIEKCE U3y4aeMbIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uTo
o0ecrieurBaeT COOTBETCTBCHHBIH TEOPETUYECCKHA YPOBCHb W IMPAKTUYCCKYIO HAIPABICHHOCTh B
cucteme o0yueHus Oyayiiel AesTeaTbHOCTH OaKanaBpa SJKOHOMUKH.

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
nekiuonn| CEMUHAPCKOTO THIIA Hast MIO/ATOTO
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 CEeMUHAPCKOTO THIIA Hast MIOATOTO
HOTO paborta BKY
THUTIA 10 Kyp.pao.
JlaGopa [[IpakTuyec | 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

Ilepeyenn pa3aenoB(Moayieii), TeM AUCHMILIMHBI U pacnpeaeleHne y4eOHOT0 BpeMeHH!
o pasjaenam/TeMaM IMCUHMILVIMHBI, BUAAM Y4eOHbIX 3aHATHI ( B T.4. KOHTAKTHOH PadoThI),
BH/IAM TeKYIIero KOHTPOJIsI

Tabnuya 4.3
Pacnpenesienue yueOHo#l HATPY3KH MO pa3jaesiaM JUCHHILIMHBI
Ha 0YHOI (popMe 00yUeHHUs
KonraktHas padora
3ansTust Yacsr CP M Bceer
Tembi\ CEMHHAPCKO Ha Kontpo | o
3aHsaTus KonraktH by
paznensi(MOIyIIN ) ro Tama TOATOTOB b 4aco
JIEKIHOHHO ast pabota CP
rO THIIA [Ipak | mo Kyp.p. Y IPP- B
JIa0.
P /ceM.
Jluneinas
anrebpa 15 20 25 60
AHauTHYECKAS
reoMeTpuUs
[Ipenen
MOCIe0BaTeIHHO
CTH U QPyHKIUU. 21 24 27 72
HenpepsiBHOCTB
GyHKIIH.
3auer 2
Beero 36 54 52 | 2 | 144
1 cemectp
[IpousBognas
GbyHKIUH.
Hpmueneie 18 26 40 84
TIPOU3BOTHOM.
Heonpenenennslit
WHTETpa
Panp1. Teopus
9 22 36 40 58
BEPOATHOCTEH




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 3204HOI (hopme 00yUeHUs
KonraktHas pabora
3ansaTus Yacer CP Vna Bcer
Tembi\ CCMHHAPCKO Ha Kontpo | o
3aHsATus KonTakTH Py
paznenbi(MOIyIN ) ro TAma MOJITOTOB b 4aco
JIEKIITMOHHO as pabora CP
r'o THIIa [Tpak | mmo kyp.p. RENMSS B
JIao.
P /ceM.
Jluneinas
anreopa 2 4 64 70
Ananutnyeckas
reoMeTpus
IIpenen
MOCJIE0BATEIHHO
CTU U (PYHKLIUH. 2 4 64 70
HenpepsiBHOCTB
GbyHKIIH.
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

Martpuupl u onpeaenurend. Matpuupl U orepaluy HaJl HUMH.
Oo6partumbie MaTpuibl. OOpaTHass MaTpUIAa M €€ BBIYHCIICHHE.
[lonsatne moactaHoBKHU. YUeTHbIE M HEYETHBIE IOJACTAHOBKHU.
Onpenenurens kBaapatHod wMatpuisl. [IpaBuno Capproca.
OcHOBHbIE CBOICTBA ONpPEAETUTEIIS. MuHopsI u
anredpanveckue JonoiHeHus. Panr marpunsl. Pasnoxenue
ONpeAeNuTeNs MO CTpoke Wiau cronduy. Pemenue cucrem
JUHENHBIX alredpandeckux ypaBHeHHUH no npasuiy Kpamepa.
OOmue cBeleHHs O cHUCTEMax JIMHEHHBIX airedpandecKux
ypaBHeHU. BEKTOpHOE NMPOCTPAHCTBO, JIMHEWHBIEC Ollepaluu
HaJ BeKkTopamu. JIuHelHas 3aBUCUMOCTb M HE3aBUCUMOCTH
CHUCTEMBI BEKTOpPOB. ba3uc W paHr KOHEYHOW CHUCTEMBI
BEKTOPOB. CHUCTEMBbl JIMHEHHBIX YpPaBHEHUN. DJIEMEHTAPHBIE
npeoOpa3oBaHus cucTeMbl. Kputepuii COBMECTHOCTH CHCTEMBI
TUHENHBIX anredpanyeckux ypaBHeHui (teopema Kponekepa-
Kanennu). CryneHuarble MaTpULlbl U CHCTEMbI JIMHEHHBIX
anreOpandeckux  ypaBHeHUW.  OJHOPOIHBIE  CHUCTEMBI
JUHENHBIX ypaBHEHUN. DyHAaMEHTaIbHAS CUCTEMA PELICHUN.
Pemienue cucreM nHMHENHHBIX ypaBHEHHMl MetogoMm [aycca
(METoIOM TMOCIENOBATEIbHOTO HCKIIIOYEHUS] NEPEMEHHBIX).
Mopenb MHOI'00TpPACcI€BOM SKOHOMUKH JleontneBa
(6amaHCOBBIN aHAIN3).

AHaJIUTHYECKASA
reoMeTrpus

Bekrop. Knaccugukarus Bekropos. JInHeliHbIe onepanuy Haj
BektopamMu. I[Ipoekmus BekTopa Ha 0cCb. JlekapToBbI
KOOpPAMHATBl BEKTOPOB U TO4YEK. IloysgpHbIE KOOpAMHATBHL.
CkansipHO€ NPOU3BEJCHIE BEKTOPOB, €0 OCHOBHbBIE CBOICTBA,
KOOPDAMHATHOE  BBIPAXKEHHME. YIOl  MEXAY BEKTOpaMHu.
BekTtopHoe U CcMeEImIaHHOE IPOM3BENCHHS BEKTOPOB, HX
OCHOBHBIE CBOMCTBA U T€OMETPUUECKUIN CMBICIL.

[IpsiMass Ha MIIOCKOCTH. YpaBHEHHUE NPSIMOW NPU Pa3IUIHBIX
rapaMeTpax ee 3aJaHus. YTOI MEXAy InpsMbIMU. PaccrosHue
OT TOYKHM 10 npsmoil. IIpsimas u mIOCKOCTH B MPOCTPAHCTBE.
YpaBHEHHE IIIOCKOCTH M MPAMOW B IPOCTPAHCTBE. YTOI
MEXIy IUIOCKOCTSAMH. YTOJl MEXIY HPSAMBIMU. YTOJI MEXIY
IIPSIMOM U TNIOCKOCTBIO.

IIpenen
10CJIC0BATEIBLHOCTH H
¢ynkuuu. HenpepbIlBHOCTH
pynxnumn.

[Ipegen uuciaoBOM MOCIENOBATEIBLHOCTHU U €T0 T€OMETPUYECKUI
cmbici. [peaen GpyHkinuyn B 06CKOHEYHOCTH M B TOUKE. beckoHeuHO
MaJlble M1 OECKOHEUHO OOJIBbIINE BEIMUHUHBI, HX CBOHCTBA. OCHOBHEIE
TeopemMbl O Tmpenenax. lIpusHaku CyliecTBOBaHUS IMIpejena.
3ameuaTenbHbie TIpenenbl OnpeeeHne HelPephIBHOCTH (HYHKITUH
B Touke. CBoiicTBa (PyHKIMA, HENMpephIBHBIX B Touke. CBOWCTBA
(hyHKIMI, HENpepBIBHBIX Ha OTpe3ke. Touku pa3pbiBa (YHKIIHU.
Touku pa3pbIBa NEPBOTO U BTOPOrO PoOJa.

IIpoussoanasi pyHkuum.
IIpumeHeHue NPON3BOAHOM.

[IpousBoanass  ¢pyHkuuu. DUNUECKH, OSKOHOMUYECKHA H
FEOMETPUYECKUA  CMBICA  INpou3BoAHOW. HenpepelBHOCTE U
muddepenumpyemMocts QyHKIH. OCHOBHBIE HpaBWiia U (HOPMYJIIBI
muddepenunpoBanns. [IpousBogHble CIOXKHOW M OOpaTHOM
¢ynkuui. [Ipon3BoiHBIE BBICIIHX TOPSIIKOB. DKCTPEMYM (QYHKITHH.
Heo6xonumoe ycnoBue sxctpemyma. [lepBoe moctaToyHoe ycioBue
skcTpemyMma. Cxema wmcciefoBanus (QYHKIMH Ha OKCTPEMYM.




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

5 HeonpeneseHHblii MHTErpaJ.
Panbl.

CBoiicTBa HeoIpeeieHHOr0 UHTerpana. MHTerpansl OT OCHOBHBIX
¢ynkunii. opmynsl 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 YCIOBHAas CXOJMMOCTh 3HAKONEPEMEHHBIX panoB. [loHsATHE
(yaKOHANBHOTO psna. CTEemeHHbIe psAAbl, UX Kilaccupukamus u
cBoiicTBa. O0MaCcTh CXOAUMOCTH QYHKIMOHAIBHOTO paga. Popmyna
JUIsl BBIYHMCIICHUS pajinyca CXOJMMOCTH.

6 | Teopusi BeposiTHOCTEI

Crnyuaitaple coOprtust. Krnaccuukammst cimydaiiHBIX — COOBITHIA.
BeposiTHOCTD Cly4aiiHOTO COOBITHS. DJIEMEHTHl KOMOWHATOPHKH.
Teopembl cllOKEHHS W YMHOXEHHUS BeposTHocTeld. Dopmyna
nonHoi BepostHocTU. Dopmyna baiieca. [IoBTOpHBIE HE3aBUCHUMBIE
ucnbeiTanus. @opmyna bepHysu.

3AHATUA CEMUHAPCKOI'O TUITA

HpaKmuquKue 3AHAmMUA

Oﬁmne PCKOMEHIAHUHU ITO MMOATOTOBKE K MNPAKTUYCCKHUM 3aHATHAM

[IpakTrHyeckue 3aHATHS PEJCTABIAIOT 0cO0YI0 (POpMy coueTaHus TEOPUU U MpaKTUKH. VX
Ha3Ha4YeHUe — yriayoiieHue npopaboTKU TEOPETUYECKOT0 MaTepuaa IpeaMera IMyTeM peryIsipHOM
U TJIAHOMEPHOM CaMOCTOATENIbHOM padoThl CTYJIEHTOB Ha IPOTSKEHUH Beero Kypea. Iponecc
MOJATOTOBKU K NMPAKTUYECKUM 3aHATHSAM BKJIIOYAET U3y4eHHUE 0043aTeNIbHOM U JOTIOIHUTEIbHON
JUTEPaTypHl [0 paccMaTpUBaeMoMy Bonpocy. HenmocpeacTseHHOE poBeAEHHE TPAKTUYECKOTO

3aHATHUS TIPEANOaraeT, 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 MOJISIIMPOBAHKE PAa3HBIX BUOB U KOMIIOHEHTOB PO ECCHOHATBHON

ACATCIIBHOCTH.

— BBINOJHEHHE KOHTPOJIbHBIX padoT;

— paboTy c TecTamu.

HpI/I MMOATOTOBKC K NPAKTUYCCKUM 3aHATHAM CTYACHTAaM PECKOMCHAYCTCA: BHUMATCIIbHO
O03HAKOMUTKCS C TEMATUKOU IMPAKTUYCCKOr'0O 3aHATHSA, ITPOYCCTh KOHCIICKT JICKI[UHU 11O TEME,
HU3YUUTh PCKOMCHIOBAHHYIO JINTCPATYPY, COCTABUTH KpaTKI/Iﬁ IJIaH OTBE€TA Ha KaH([[BIfI BOIIPOC
MPAKTUYCCKOI'0O 3aHATHS; IPOBEPUTH CBOW 3HAHUS, OTBCUAS HA BOIIPOCHI IJII CAMOITPOBEPKHU.
HpaKTI/ILICCKI/IC 3aHATUSA PA3BUBAIOT Y CTYICHTOB HABBIKU CaMOCTOSATEIbHOM pa6OTBI M0 pCHICHUTO

KOHKPECTHBIX 3aja4.

JISE OYHOH (hOopMBI 00YyUeHUu s

Tema No 1

Jluneiinaa anzeopa. Ananumuueckasn ceomempus

Copep:xaHue MPaKTUYECKOTO 3aHSITUS




Martpuiisl U onpeaenutend. Marpunbl 1 onepanuu Hag HuMH. OOpatumbie MaTpuibl. OOpaTHas
MaTpuna U ee BbluucieHHe. lloHsTHe mnoacTaHOBKU. YeTHble W HEYETHBIE IOACTAHOBKH.
Onpenenurtens kBagpaTtHoM Martpullbl. [IpaBmino Capproca. OCHOBHBIE CBOMCTBA OMNMpPEACTUTEINS.
MuHops!l U anredpandeckue nonoyiHeHus. Panr marpuibl. PasnoskeHne onpeaenuTens Mo CTpoKe
win ctonéuy. Pemenne cuctem JIMHEMHBIX anrebpandeckux ypaBHeHHM mo mpasuiy Kpamepa.
OOurre cBeieHusl O CHUCTEMax JIMHEHHBIX anreOpanyeckux ypaBHEHUH. BeKTOpHOE MpOCTpaHCTBO,
JIMHEWHBbIE ONEpalMM HaJ BEKTOpaMu. JIMHeWHass 3aBUCUMOCTb W HE3aBUCHUMOCTb CHCTEMBI
BEKTOpPOB. ba3zuc M paHr KOHEYHON cuUCTEMBI BEKTOpOB. CHCTEMbl JMHEMHBIX YpaBHEHHI.
DneMeHTapHble MpeoOpa3oBaHusl cHCTeMbl. Kpurepuii COBMECTHOCTH CHUCTEMBI JIMHEHHBIX
anrebpanveckux ypaBHeHuil (Teopema Kponekepa-Kanemnu). CtyneHuaTsie MaTpUIbl U CHCTEMBbI
JUHEWHBIX —anreOpandeckux ypaBHeHMHA. OIHOpPOJHBIE CHUCTEMBl JUHEHHBIX ypaBHEHUH.
dyHaaMeHTalIbHAsl cucTeMa pelieHuil. Pemenue cucrtem JMHEHMHBIX ypaBHeHUH meToaoMm [aycca
(METo0M I0CIIEIOBATEIBHOIO UCKIOYEHHSI IIEPEMEHHBIX ). MOIe/Ib MHOIOOTPACIEBOM SKOHOMMKHI
JleonTreBa (OaaHCOBBIN aHATH3).

Bekrop. Knaccudukanust BekropoB. Jlunelinbie onepanuu Haa BekTopamu. [Ipoekiust BekTopa Ha
ocb. JlekapToBbl KOOpAMHATBI BEKTOpPOB M ToueKk. llomsgpuble koopauHatel. CkansipHOE
IIPOU3BE/ICHNE BEKTOPOB, €r0 OCHOBHBIE CBONCTBA, KOOPAMHATHOE BBIPAKEHUE. YTOJI MEXAY
BEKTOpaMH. BeKTOpHOE M CMEIIaHHOE NPOU3BEIAECHUS BEKTOPOB, HUX OCHOBHBIE CBOWCTBA M
F€OMETPUYECKHUM CMBICIL.

[IpsiMasg Ha MIIOCKOCTU. YpaBHEHHE NMPSAMON MPHU PA3IUYHBIX NApaMeTpax €€ 3aJaHus. YTol
MEeXAy NpsAMbIMH. PaccTosstHue oT TOYkM 10 mnpsAMou. IIpsAmas M IIIOCKOCTH B IPOCTPAHCTBE.
VYpaBHEHHE IUIOCKOCTH M IPSIMOM B IMPOCTPAHCTBE. YTOJN MEXKAY IUIOCKOCTSMH. YTOJI MEXKIY
IPSMBIMH. YTOJI MEXKY IPSIMOU U IJIOCKOCTBIO.

Jlureparypa:

OcHognasa numepamypa

1. bepesuna, H. A. Marematuka [DnekTpoHHBINH pecypc] : yueOHoe mocodue / H. A.
bepesnna. — 2-e u3n. — DNEKTPOH. TeKCTOBBIE naHHBbIe. — CaparoB : Hayunas xawra, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexxum noctyma: http://www.iprbookshop.ru/80988.html

2. boGruieBa, T. H. Marematuka u aHanmuThueckast TeoOMeTpusi [ DIEKTPOHHBIN pecypc]
: yuebHO-MeTotmueckoe nocodue / T. H. boGwinena, JI. B. Kupssunosa, T. H. TutoBa. — DnekTpoH.
TeKkcToBbIe aHHbIe. — M. : MUCU-MI'CY, Aii I[Tu Dp Menua, 95C ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexxum gocryna: http://www.iprbookshop.ru/80626.html

3. Enpkun, A. I'. MaremaTuka u aHaqTuTHYECKas T€OMETPHs [DIEKTPOHHBIN pecypc] :
yuebHoe nocodbue / A. I'. EnbkuH. — DeKTpoH. TekcToBble JNaHHble. — CaparoB : By3osckoe
obpazosanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum mocryma:
http://www.iprbookshop.ru/77939.html

4. AxmerranueBa, B. P. Marematuka. Matematuka [DIeKTpOHHBIN pecypc] : yueOHoe
nocobue / B. P. Axwmerramuesa, JI. P. Iansgyrnunoa, M. . langyrauHoB. — DIEKTpOH.
TEKCTOBBIC JTaHHBIC. — M. : Poccmiickuii rocyaapcTBeHHBIH YHUBEpCHUTET TipaBocyaus, 2017. — 60
€. — 978-5-93916-552-5. — Pexxum nmoctyna: http://www.iprbookshop.ru/65863.html
Jononnumenvnas numepamypa
1. Jlemosckasa, E. B. MaremaTnuka u aHanuThyeckas reoMerpus. COOpHHK 3amadq
[DnexTponHsbIit pecypc] : mpaktukym / E. B. JlenoBckas. — DIeKTpOH. TEKCTOBBIE JaHHBIE. — M. :
MockoBcKasi rocylapcTBeHHas akaJeMus BoJHoOro tpaHcnopra, 2017. — 100 c. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/76710.html
2. EmenssinoBa, T. B. Maremartuka . PemieHne THUNOBBIX 3aaau [DJIEKTPOHHBIN pecypc]
yuebHoe nocodue / T. B. EmenbsiHoBa, A. M. KonpyaToB. — DNEKTPOH. TEKCTOBbIE JaHHbIE. —
CaparoB : Aii [lm Op Meaua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum nocryma:
http://www.iprbookshop.ru/74559.html

Tema Ne 2
Ilpeoen nocneoosamenvnocmu u pynkyuu. Henpepvienocmo ghynxuyuu.
Copep:xaHue MPaKTUYECKOTO 3aHSITUS



[Ipenen yucinoBOW MOCIENOBATEILHOCTH U €r0 TeoMeTpudeckuid cMmbici. [lpenen ¢pyHKIMu B
OCCKOHEYHOCTU U B TOYKE. beCKOHEUHO Mambie U OECKOHEUHO OOJIbIINE BEIIMYMHBI, UX CBOHCTBA.
OcHoBHbIE TeopeMbl 0 npeaenax. [IpusHaku cyliecTBoOBaHUS Mpezena. 3ameudarebHble Mpeaesbl
OnpeneneHne HEMPEPHIBHOCTH (QYHKIMH B Touke. CBOMCTBA (PYHKIIHA, HEMPEPHIBHBIX B TOYKE.
CgoiicTBa (yHKIMH, HENMPEpBHIBHBIX Ha oOTpe3ke. Touku pa3peiBa GyHKIUH. TOYKH pa3pbiBa
IIEPBOIO U BTOPOT'O poja.

Jluteparypa:
Ocnoenas numepamypa *

1. bepesuna, H. A. Maremaruka [DaekTpoHHBIA pecypce]| : yuebHoe mocodbue / H. A.
bepesnna. — 2-e uzn. — DyeKTpOH. TeKcToBbIe AaHHbIe. — CaparoB : Hayuynas kawura, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexwum nocryna: http://www.iprbookshop.ru/80988.html

2. bo6wuteBa, T. H. Marematnka u aHanmuTH4YecKasi TeOMETpHs [ DIEKTPOHHBIN pecypc]

: yaeOHO-MeTonuueckoe mocodbue / T. H. boOsinera, JI. B. Kupssinosa, T. H. TuroBa. — D1eKkTpoH.
TekcToBbIe fanHbie. — M. : MUCHU-MI'CY, Aii [Iu Op Meauna, ObC ACB, 2018. — 144 ¢c. — 978-
5-7264-1909-1. — Pexxum noctyna: http://www.iprbookshop.ru/80626.html

3. Enbkun, A. I'. MatemaTtnka W aHaqUTHUECKas TeoMeTpus [DNeKTpOHHBIN pecypc] :
yuebnoe nocodue / A. I'. EnpkuH. — DneKTpoH. TekcToBble naHHble. — CaparoB : By3oBckoe
obpazoanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum poctyna:
http://www.iprbookshop.ru/77939.html

4. AxwmetranueBa, B. P. MaremaTtuka. Matemaruka [DIeKTpOHHBIHN pecypc] : yueOHOoe
nocodbue / B. P. Axwmerramuesa, JI. P. lamsyrnunoBa, M. W. langyramHOB. — DIEKTPOH.
TEKCTOBbIEC aHHBIe. — M. : Poccuiickuii rocyaapcTBeHHBIN yHUBEpcUTeT mpaBocyaus, 2017. — 60
c. — 978-5-93916-552-5. — Pexxum nmoctyna: http://www.iprbookshop.ru/65863.html
Jononnumensnaa numepamypa’

1. JlenoBckas, E. B. Marematuka wu aHamutuueckas reomerpus. COOpHHK 3amad
[DnexTpoHHbI pecypc] : mpakTukym / E. B. JlenoBckas. — DIeKTpOH. TEKCTOBBIE AaHHbIE. — M. :
MockoBcKasi rocyiapcTBeHHas akaJeMus BOJHOTO TpaHcmopra, 2017. — 100 ¢. — 2227-8397. —
Pesxxum moctyma: http://www.iprbookshop.ru/76710.html
2. EmenssinoBa, T. B. Maremartuka . Pemenne THNOBBIX 3amaud [DIeKTpOHHBIN pecypc] :
yuebHoe mocobue / T. B. EmenbanoBa, A. M. Konb4aroB. — DJEKTpOH. TEKCTOBBIC TaHHBIE. —
CaparoB : Ait Ilm Op Memma, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum pocryma:
http://www.iprbookshop.ru/74559.html

Tema Ne 3

Ilpou3seoonasn pynkyuu. Heonpeoenennwiit unmezpan.

ConeprxaHue MPaKTUYECKOTO 3aHITHS

[IpousBognas QpyHkiuu. @DOuU3NUECKUN, HIKOHOMHUYECKUH U TEOMETPHUYECKUN  CMBICI
npousBogHoi. HempeprsiBHOCTE U auddepennupyemocts (ynkuuu. OCHOBHBIE TpaBUia U
dbopmynsl auddepennupoBanus. [IponsBoanpie cnokHOW M 00patHOM (yHkiui. [IpousBomHbIe
BBICHIMX TOPSAKOB. OkcTpemyM ¢yHkuuud. HeoOxomumoe ycioBue skcrpemyma. llepBoe
JIOCTaTOYHOE YycjoBHe 3KcTpeMyma. Cxema wuccienoBaHusi (GYHKIUU Ha JKcTpemyM. Bropoe
JIOCTaTOYHOE yclIoBHE 3KcTpeMyMa. Hanboubliee n HauMeHbllee 3HaueHne (yHKIMK Ha OTpE3Ke.

CaoiicTBa HeolpeaeaeHHOro uHTerpana. MHTterpanbl OT OCHOBHBIX (yHKIUNA. Dopmysbl
MHTETPUPOBAHUSA

JIureparypa:
Ocnosnas numepamypa
1. bepesuna, H. A. Marematuka [DnekTpoHHBI pecypc| : yueOHOe mocobue / H. A.

bepesnna. — 2-e m31. — DNEKTpOH. TeKCTOBbIe naHHble. — CapatoB : Hayunas kHwra,
2019. — 125 C. — 978-5-9758-1741-9. — Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/80988.html
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2. bo6ruteBa, T. H. Marematnka u aHamuTH4decKasi TeOMETpHs [ DIEKTPOHHBIN pecypc]
: yuebHO-MeTomueckoe nocodue / T. H. boOsinena, JI. B. Kupssnosa, T. H. TutoBa. — DnekTpoH.
TekcToBbIe anHbie. — M. : MUCU-MI'CY, Aii [Iu Op Meauna, O6C ACB, 2018. — 144 c. — 978-
5-7264-1909-1. — Pexwum nocryna: http://www.iprbookshop.ru/80626.htmi

3. Enpkun, A. I'. MaremaTuka W aHaUTHYECKas reoMeTpus [DJIEKTPOHHBIN pecypc] :
yuebHoe nocobue / A. I'. EnpkuH. — DJEeKTpOH. TeKcToBble naHHbIe. — CaparoB : By3oBckoe
obpazoBanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum  gocrtyma:
http://www.iprbookshop.ru/77939.html

4, AxmerranmeBa, B. P. Maremaruka. Marematuka [DJIeKTpOHHBIN pecypc] : yueOHOe
nocobue / B. P. Axwmerramuepa, JI. P. lamsyrmunoBa, M. W. TlansgyrauHOB. — DJIEKTPOH.
TEKCTOBBIC TaHHBIe. — M. : Poccmiickuii rocyaapcTBeHHBIN YHUBEpcUTeT mpaBocyaus, 2017. — 60
c. — 978-5-93916-552-5. — Pesxum pocryma: http://www.iprbookshop.ru/65863.html
Jonoanumenvnasn numepamypa

1. JlenoBckas, E. B. Marematnka wu aHamutuueckas reomerpus. COOpHHMK 3aadu
[DnexTponHEIi pecypc] : mpakTukym / E. B. JlenoBckas. — DIeKTpOH. TEKCTOBBIC JaHHBIE. — M. :
MockoBckasi rocyJapCTBeHHas akajeMusi BOAHOro Tpancmopra, 2017. — 100 ¢. — 2227-8397. —
Pexum noctyna: http://www.iprbookshop.ru/76710.html
2. EmenssinoBa, T. B. MatemaTtuka . Pemienne THoBbIX 3aja4 [ DJIEKTPOHHBIN pecypc|

: yuebnoe mocodue / T. B. EmenssinoBa, A. M. KonpuaToB. — DNeKTpOH. TEKCTOBBIE JaHHBIE. —
CaparoB : Ait Ilu Op Menua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum poctyma:
http://www.iprbookshop.ru/74559.html

Tema Ne 4
Paowvi. Teopusa eepoamuocmeit

ConepxaHue MPaKTUYECKOTO 3aHTHS
[TousitTue o wuymcnoBelx psaax. Cymma pspa. Cxopsdiiuecs W PacXOsILIUEcs PSIIbI.
HeoOxoauMplii MpH3HaK CXOAMMOCTH 3HAKOMOJIOKUTENBHOTO psna. JlocTtaTodHble NpU3HAKU
CXOJMMOCTH 3HAKOIOJIOKUTENbHBIX PSI/I0B. 3unakonepemenHbsle psabl. [lpusnak JleiOHuna.
AOGconoTHas U yCJOBHAas CXOAMMOCTb 3HAaKOINEpeMEHHbIX psAaoB. IloHsATHE (YHKIMOHAIBHOTO
psana. CteneHHbIe psAbI, X KIaccuPUKaus U cBoicTBa. O0IaCTh CXOAUMOCTH (PYHKIIMOHAIBHOTO
psna. Gopmyna s BeIUMCIEHUs paguyca cxonumocTd. Ciyuaitable coObitus. Knaccudukarus
CIIy4aHbIX COOBITHI. BeposTHOCTh ciyyallHOTO COOBITUS. DIEMEHTHl KOMOMHATOPUKH. TeopeMbl
CIOKEHU W YMHOXEHHUs BeposTHocTed. dopmyna mnonHo BeposTHocTH. Dopmyna baiieca.
IToBTOpHBIE HE3aBUCHMMBIE UcTIbITaHUSA. Dopmyiia bepHyuin.
JIureparypa:
Ocnosnas numepamypa >
1. bepesuna, H. A. MaremaTtuka [DaeKTpoHHBINH pecypc] : yueOHoe mocobue / H. A.
bepesnna. — 2-e u3a. — DNEKTPOH. TeKCTOBBIE naHHBbIe. — CaparoB : Hayunas kawmra, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexwum nocryna: http://www.iprbookshop.ru/80988.html
2. boGwuieBa, T. H. Marematnka u aHanmuThdeckasi TeOMeTpusi [ DIEKTPOHHBIN pecypc]
: yuebHO-MeTotmueckoe nocobue / T. H. boOwinena, JI. B. Kupssunosa, T. H. TutoBa. — DnekTpoH.
TekcToBbIe aHHbIe. — M. : MUCU-MI'CY, Aii [Tu Dp Meauna, 9bC ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexxum nocryna: http://www.iprbookshop.ru/80626.html

3. Enpxun, A. I'. MaremaTtika © aHaTuTHYECKas T€OMETPHs [ DIEKTPOHHBIN pecypc] :
yuebHoe nocodbue / A. I'. EnbkuH. — DneKTpoH. TekcToBble naHHble. — CaparoB : By3oBckoe
obpazoBanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum  mocryma:
http://www.iprbookshop.ru/77939.html

4, AxmerranmeBa, B. P. Marematuka. Matematuka [DJIeKTpOHHBIN pecypc] : yaeOHoe
nocobue / B. P. Axwmerramuesa, JI. P. Tangyrnunoa, M. U. langytaumHoB. — DIeKTpoH.
313 BBC
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TEeKCTOBBIC TaHHbIe. — M. : Poccuiickuii rocyaapcTBEHHBIN YyHUBEpCUTET npaBocyaus, 2017. — 60
c. — 978-5-93916-552-5. — Pexum mocryma: http://www.iprbookshop.ru/65863.html
Jononnumenvnas numepamypa’

1. Jlenosckasi, E. B. Marematuka u aHanmutuueckas reomerpus. COOpHHK 3ajad
[DnexTponHsbIit pecypc] : mpaktukym / E. B. JlenoBckas. — DJIEeKTpOH. TEKCTOBBIE JaHHBIE. — M. :
MockoBCKasi rocyiapcTBeHHas akajeMus BoJHOro TpaHcnopra, 2017. — 100 ¢. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/76710.html

2. EmenssinoBa, T. B. MaremaTuka . Pemienne THOBBIX 3a7a4 [DIEKTPOHHBINA pecypc]
: yuebnoe nocodue / T. B. EmenbsnoBa, A. M. KonbuaToB. — DJIEKTPOH. TEKCTOBBIC JTaHHBIC. —
CaparoB : Ai#t [lu DOp Memma, 2018. — 184 c¢. — 978-5-4486-0331-0. — Pexum noctyma:
http://www.iprbookshop.ru/74559.html

IS 3209H0H GopMELI 00VIeHUS
Tema Ne 1
Juneiinan anzeopa. Ananumuueckasn zeomempus

ConeprxaHue MPaKTUYECKOT0 3aHITHS

Marpuipsl 1 onpeaenuTend. MaTpuisl u onepauud Hax HUMU. OOpatumbie matpuinbl. OOpaTHas
Marpuua U ee BbluucieHue. llonsTue noacraHoBku. YeTHble W HEYETHBIE IOJCTAHOBKH.
Omnpenenurens kBaapaTHoW matpuupl. IIpaBuno Capproca. OCHOBHbIE CBOMCTBA OIpPEIEIUTES.
Munops! 1 anrebpandeckue aonoiHeHus. Panr marpuisl. Pasnoxkenue onpenenurens Mo CTpoKe
Wik cTonoOimy. Perenne cucteMm JHMHEWHBIX alreOpandecKux ypaBHCHHH 1o mpaBmiy Kpamepa.
OOu1re cBefeHUs O cUcTeMax JIMHEHHBIX anredpanyeckux ypaBHEHUH. BekTopHOe MpOoCTpaHCTBO,
JIMHEWHBIE ONEpallMM HaJ BEKTOpaMH. JIMHEWHAas 3aBUCUMOCTb W HE3aBHUCHUMOCTH CHCTEMBI
BEKTOpPOB. ba3zuc M paHr KOHEYHOM cuUCTEMBI BEKTOpOB. (CHCTEMBI JIMHEWHBIX YPAaBHEHMM.
DOneMeHTapHble TpeoO0pa3oBaHus CHUCTEMBI. Kputepuii COBMECTHOCTH CHUCTEMBI JMHEHHBIX
anreOpandyeckux ypaBHeHHH (Teopema Kponekepa-Kanemnu). CtyneH4arsle MaTpUIbl U CUCTEMBbI
JUHEHHBIX —anreOpanueckux ypaBHeHUH. OJHOpPOAHBIE CHCTEMbl JIMHEHHBIX ypaBHEHH.
dyHaaMeHTaIbHAs CUCTEMa pelleHui. Perienue cucrteMm JIMHEMHBIX ypaBHEHUN meroaoMm [aycca
(MeTo10M I0CIIEIOBATENbHOT0 UCKIIIOYEHHSI TIEpEMEHHBIX ). MOoellb MHOI0OTpPaciieBOM SKOHOMHUKHI
JleonTheBa (6amaHCOBBIN aHANN3).
Bekrop. Knaccudukammst Bekropos. JIunelinbie onepanuu Haj BekTopaMu. [Ipoekius BeKTopa Ha
ocb. JlekapToBBl KOOpPAMHATBI BEKTOpoB M ToueK. llomspHele koopauHaTtel. CkanspHOe
IIPOU3BEJICHUE BEKTOPOB, €r0 OCHOBHBIE CBOWCTBA, KOOPAMHATHOE BBIPAXKEHUE. YTOI MEXIY
BEKTOpaMH. BEKTOpHOE M CMEIIaHHOE IPOU3BEACHHUS BEKTOPOB, HUX OCHOBHBIE CBOWCTBA U
F€OMETPUYECKHUM CMBICI.

IIpsmass Ha MIIOCKOCTH. YpaBHEHHE NPSIMOW IPHU pa3iIUYHBIX NapaMmeTpax €€ 3aJaHus. YTol
MeXAy npsAMbIMH. PaccTtosstHue oT TOuku 10 mnpsAmoin. [Ipsgmas ¥ MIIOCKOCTP B IPOCTPAHCTBE.
YpaBHEHHE IUIOCKOCTH M IPSIMOM B IPOCTPAHCTBE. YTOJI MEXAY IUIOCKOCTAMH. YTOI MEXAY
HNPSMBIMH. YTOJ MEX]y IPSIMOU U IJIOCKOCTBIO.

JIureparypa:

Ocnoenasa numepamypa

5. bepesuna, H. A. MaremaTtuka [DaeKTpoHHBINH pecypc] : yueOHoe mocobue / H. A.
bepesnna. — 2-e u3n. — DNEKTPOH. TeKCTOBBIE MaHHBbIe. — CaparoB : Hayunas kamra, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexum nocryna: http://www.iprbookshop.ru/80988.html

6. bo6ruteBa, T. H. Marematnka u aHanmuThudeckast TeoMeTpusi [ DIEKTPOHHBIN pecypc]
: yuebHO-MeTotmueckoe nocobue / T. H. boOwinena, JI. B. Kuppsnosa, T. H. TutoBa. — DnekTpoH.
TekcToBbIe fanHbie. — M. : MUCU-MI'CY, Aii [Iu Op Meauna, ObC ACB, 2018. — 144 ¢c. — 978-
5-7264-1909-1. — Pexwum noctyna: http://www.iprbookshop.ru/80626.htmi
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7. Enpkun, A. I'. MaremaTuka W aHaJIUTHYECKas reoMeTpus [ DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / A. I'. EnbkuH. — DJeKTpoH. TekcToBble naHHble. — CaparoB : By3oBckoe
obpazoBanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum  gocrtyma:
http://www.iprbookshop.ru/77939.html

8. AxmerranueBa, B. P. Maremaruka. Marematuka [DneKTpOoHHBIN pecypce] : yueOHOe
nocobue / B. P. Axwmerramuesa, JI. P. lansyrnunoBa, M. W. langyramHoB. — DIeKTpoH.
TEKCTOBBIC JlaHHbIe. — M. : Poccuiickuii rocyapcTBEHHBIN YHUBEpCUTET npaBocyaus, 2017. — 60
€. — 978-5-93916-552-5. — Pexxum nmocryna: http://www.iprbookshop.ru/65863.html
Jlononnumenvnan numepamypa
3. JlenoBckas, E. B. Maremarnka u aHanmuThuyeckas reoMerpus. COOpHUK 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
4, EmenbsinoBa, T. B. Maremaruka . Pemienue TUINOBBIX 3amad [DJIEKTPOHHBIM pecypce] :
yuebnoe nocobue / T. B. EmenssnoBa, A. M. KonpuaToB. — DJIEKTPOH. TEKCTOBBIC JAHHBIE. —
CaparoB : Ait Ilu Op Menua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum poctyma:
http://www.iprbookshop.ru/74559.html

Tema Ne 2
Ilpeden nocneoosamenvrnocmu u pynkyuu. Henpepvienocmo gpynxyuu.
Coneprxanue MPakKTUIECKOTO 3aHITH
[Ipenen yucnoBOil MOCIENOBATENILHOCTH U €ro reomMeTpuyeckuit cmbica. [Ipeaen dbyHkiuu B
0ECKOHEYHOCTU U B TOUKe. beckoHeUHO Masble U OECKOHEYHO OOJIBIINE BEJIIMYMHBI, UX CBOMCTBA.
OcHoBHbIE TeopeMbl 0 mnpenenax. lIpu3Haku cymiecTBoBaHUs Ipenena. 3aMeyaTelbHble MPEeaeIibl
Omnpenenenne HenpepbIBHOCTH (yHKIHMK B Touke. CBOMCTBAa (PyHKIMIL, HENPEPHIBHBIX B TOUKE.
CpoiicTBa (yHKIUH, HENpepbIBHBIX Ha oOTpe3ke. Touku pasppiBa (QyHKIMHU. TOUKH pas3pbiBa
NEPBOro U BTOPOTO poja.
JIureparypa:
Ocnosnas rumepamypa ®
S. bepesuna, H. A. MaremaTtuka [DaeKTpoHHBINH pecypc] : yueOHoe mocobue / H. A.
bepesnna. — 2-e u3n. — DNEKTPOH. TeKCTOBBIE naHHBbIe. — CaparoB : Hayunas kaura, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexxum noctyma: http://www.iprbookshop.ru/80988.html
6. boGruieBa, T. H. Marematuka u aHanmuThudeckast TeoMeTpusi [ DIEKTPOHHBIN pecypc]
: yuebHO-MeTotmueckoe nocodue / T. H. boOwunesa, JI. B. Kupssnosa, T. H. TutoBa. — DnekTpoH.
TeKkcToBbIe MaHHbIe. — M. : MUCU-MI'CY, Aii I[Tu Dp Menua, 95C ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexxum gocryna: http://www.iprbookshop.ru/80626.html
7. Enpxkun, A. I'. MatemaTuka © aHaTUTUYECKas T€OMETpHsl [ DIIEKTPOHHBIN pecypc] :
yuebHoe nocodbue / A. I'. EnpkuH. — DneKTpoH. TekcToBble JNaHHble. — CaparoB : By3osckoe
obpazoBanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum  mocryma:
http://www.iprbookshop.ru/77939.html
8. AxmetrranmeBa, B. P. Marematuka. Matematuka [DJeKTpOoHHBIN pecypc] : yaeOHoe
nocobue / B. P. Axwmerramuesa, JI. P. Iangyrnunoa, M. U. langytaumHoB. — DeKTpoH.
TEKCTOBBIC TaHHBIC. — M. : Poccmiickuii rocyaapcTBeHHBIH YHUBEpCcHUTET TipaBocyaus, 2017. — 60
€. — 978-5-93916-552-5. — Pexxum noctyna: http://www.iprbookshop.ru/65863.html
Hononnumenvnas numepamypa®
3. Jlenockasa, E. B. Maremarnka u aHanutuuyeckass reomerpus. COOpHUK 3a1ad
[DnexTponHsbIit pecypc] : mpaktukym / E. B. JlenoBckas. — DIeKTpOH. TEKCTOBBIE JaHHBIE. — M. :
MockoBcKasi rocylapcTBeHHasi akaJeMus BoJHoro tpaHcnopra, 2017. — 100 c. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/76710.html

4, EmenssinoBa, T. B. Maremartuka . Pemenne THUNOBBIX 3amau [DIEKTPOHHBIN pecypc] :
yaebnoe nmocooue / T. B. EmenbsHoBa, A. M. KonpuaroB. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. —
> U3 DBC
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CaparoB : A#t [lu Op Memma, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum noctyma:
http://www.iprbookshop.ru/74559.html

Tema Ne 3

Ilpouszeoonaa gpynkyuu. Heonpeoenennulit unmezpa.

ConeprxaHue MpaKTUYECKOTO 3aHATHS

[IpousBognas QyHkuu. @DuU3HUECKUH, IKOHOMHYECKHH © TEOMETPUYCCKUNA  CMBICI
npou3BonHoi. HemnpepsiBHOCTE U nuddepenmupyemMocts ¢yHkiuu. OCHOBHBIE TpaBHia |
dbopmynsl auddepennupoBanus. [IponsBoanpie clokHOW M oOpatHOW (yHkiui. [IpousBomHbIe
BBICIIMX TOpsSAKOB. OkcrpemyM ¢yHkuuu. Heobxomgumoe ycnoBue skcTpeMmyma. IlepBoe
JIOCTAaTOYHOE YCJIOBHE SKcTpemyma. Cxema wuccienoBaHus (QyHKIMH Ha SKcTpeMyM. Bropoe
JIOCTaTOYHOE yCJIOBUE dKCTpeMyMa. HanbombIiee 1 HauMeHbllee 3HayeHne QyHKINUU Ha OTPE3Ke.

CpoiicTBa HeompeJeNeHHOro HHTerpana. MHTterpaabl OT OCHOBHBIX (GyHKUHMHA. Dopmysbi
UHTETPUPOBAHUS

Jlureparypa:
OcHognasa numepamypa
5. bepesuna, H. A. Marematuka [DnekTpoHHBIH pecypc| : yuebHOoe mocobue / H. A.

bepesnna. — 2-e u3a. — DNEKTpOH. TeKCTOBbIe naHHble. — CapatoB : Hayunas kuwra,
2019. — 125 C. — 978-5-9758-1741-9. — Pexum JOCTyMa:
http://www.iprbookshop.ru/80988.html

6. boGsineBa, T. H. Matematuka u aHanmuTH4ecKasi reoMeTpusi [ DJIeKTPOHHBIN pecypc]

: yaebHO-MeTonnueckoe nmocodbue / T. H. boOsnera, JI. B. Kupesinosa, T. H. TutoBa. — D1eKTpoH.
TekcToBbIe JaHHbie. — M. : MUCHU-MI'CY, Aii [Iu Op Meauna, ObC ACB, 2018. — 144 ¢c. — 978-
5-7264-1909-1. — Pexwum noctyma: http://www.iprbookshop.ru/80626.html
7. Enpkun, A. I'. MaremaTka | aHamuTUYecKas reoMeTpus [DIeKTpOHHBIN pecypc] :
yuebHoe mocobue / A. I'. EnbkuH. — DneKkTpoH. TekcToBble AaHHble. — CaparoB : By3oBckoe
obpazomanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum poctyna:
http://www.iprbookshop.ru/77939.html
8. AxwmetranueBa, B. P. MaremaTtuka. Matemartuka [DIeKTpOHHBIHN pecypc] : yueOHOoe

nocooue / B. P. AxwmerrammeBa, JI. P. TangyraunoBa, M. U. TIansyrauHoB. — ONEKTpPOH.
TeKCTOBbIe TaHHbIE. — M. : Poccuiickuii rocyjapcTBeHHbIN yHUBepcUTeT mpaBocyaus, 2017. — 60
c. — 978-5-93916-552-5. — Pexum mpocryma: http://www.iprbookshop.ru/65863.html
Jlonoanumenvnan numepamypa

3. Jlenosckasa, E. B. Maremaruka u aHanutuyeckas reomerpus. COOpHUK 3ajad
[DnexTpoHHBI pecypc] : mpakTukym / E. B. JlenoBckas. — DIeKTpOH. TEKCTOBBIE JaHHBIE. — M. :
MocKkoBCKasi TOCYJIapCTBEHHAs akajeMusi BoJgHoro Tpancmopra, 2017. — 100 ¢. — 2227-8397. —
Pesxxum moctyma: http://www.iprbookshop.ru/76710.html

4, EmenssinoBa, T. B. MaremaTtuka . Pemenne THIOBBIX 3a71a4 [DIEKTPOHHBINA pecypc]
: yuebnoe nmocodue / T. B. EmenbsnoBa, A. M. KonbpuaToB. — DNEKTpOH. TEKCTOBbIE JaHHbIE. —
CaparoB : A Ilm Op Memma, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum pocryma:
http://www.iprbookshop.ru/74559.html

Tema Ne 4
Paowvi. Teopus eepoamnocmeit

ConepxxaHue MpaKTHYECKOTO 3aHIATHUS

[lonsitTue o wuuncnoBeix psapax. Cymma psaa. Cxopasiumecss W pacXolslldecs Psibl.
HeO6XOJII/IMBII\/’I IMPpU3HAK CXOJUMOCTH 3HAKOIIOJIOXUTCIBHOI'O psaa. HOCTaTO‘—IHBIe IIpHU3HAaKU
CXOJIMMOCTH 3HAKOMOJIOKUTEIbHBIX PSIO0B. 3unakonepemennble psabl. [lpusHak JleiiOHuma.
AOCOIOTHAs U YCJIOBHAas CXOJMMOCTb 3HaKOINEpPEeMEHHBbIX psanoB. lloHATHe (QyHKIHMOHAIBHOTO

® 113 9BC
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psana. CteneHHbIE PSAABI, X KIaccUPUKaAusA U cBoicTBa. OOIACTh CXOAUMOCTH (PYHKIIMOHAIBHOTO
psana. @opmyna ans BeIMHCICHHS paaumyca cxoaumoctu. CiyuaitHble coObiTHs. Kmaccuduxamms
CITy4alHBIX COOBITHI. BEeposSTHOCTD CIIy4aifHOTO COOBITHS. DJIEMEHTHl KOMOWHATOPHUKHU. TeopeMbl
CIOKEHUsS U YMHOXEHHUs BeposTHocTed. Pdopmyna mnonHoW BeposTHocTH. Dopmyna balieca.
[ToBTOpHBIE HE3aBUCHMBIE UcTibITaHud. Popmyrna bepuymnu.

Jlureparypa:
Ocnosnas rumepamypa ’

5. bepesuna, H. A. Marematuka [DnekTpoHHBIA pecypc] : yueOHoe mocobue / H. A.
bepesuna. — 2-e uzn. — DNEeKTpOH. TeKcToBbIe AaHHbIe. — CaparoB : Hayuynas kawra, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexwum goctyna: http://www.iprbookshop.ru/80988.html

6. boGwuieBa, T. H. Marematuka u ananutuueckast reoMeTpusi [ DIEKTPOHHBIN pecypc]

: yueoHO-MeToanueckoe nocodbue / T. H. booOsinesa, JI. B. KupbsiHopa, T. H. TutoBa. — D1eKTpoH.
TekcToBbIe faHHbIe. — M. : MUCU-MI'CY, Aii I[Tu Dp Memua, O95C ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexwum goctyma: http://www.iprbookshop.ru/80626.html

7. Enpkun, A. I'. MatemaTuka ¥ aHaTuTUYECKas T€OMETpus [ DIIEKTPOHHBIN pecypc] :
yuebHoe nocobue / A. I'. EnpkuH. — DneKTpoH. TeKcToBble naHHble. — CapaTtoB : By3oBckoe
obpazosanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum  mocryma:
http://www.iprbookshop.ru/77939.html

8. AxmerranueBa, B. P. Marematuka. MaTtemaruka [DIEeKTpOHHBIN pecypc] : yueOHoe
nocoobue / B. P. AxwmerranueBa, JI. P. TamayraunoBa, M. U. TansyTauHOB. — DNEKTPOH.
TEKCTOBBIC TaHHBIC. — M. : Poccmiickuii rocyaapcTBeHHBIN YHUBEpcUTeT mipaBocyaus, 2017. — 60
c. — 978-5-93916-552-5. — Pesxxum moctyma: http://www.iprbookshop.ru/65863.html
Jononnumenvnas numepamypa®

3. JlenoBckasi, E. B. Marematnka u aHamuTuueckas reomerpus. COOpHHMK 3amad
[DnmexTponHEIi pecypc] : mpakTukym / E. B. JlenoBckasi. — DIEKTpPOH. TEKCTOBBIC JaHHBIE. — M. :
MockoBckasi rocyJapCTBeHHas akafeMusi BOAHOro Tpancmopra, 2017. — 100 ¢. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/76710.html

4. EmenssinoBa, T. B. MaremaTtuka . Pemienne THOBBIX 3a7a4 [DIEKTPOHHBIA pecypc]
: yauebnoe nocodue / T. B. EmenbsinoBa, A. M. KonbuaToB. — DJIE€KTPOH. TEKCTOBBIE JIaHHBIE. —
CaparoB : Aii [lu Op Meaua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum nocryma:
http://www.iprbookshop.ru/74559.html

PA3/IEJ 5. OBPA3OBATEJILHBIE TEXHOJIOT U

B coorBerctBuM ¢ TpeboBanusmMu 1n. 7.3 OI'OC BO B wmemsx peanuzanuu
KOMIIETEHTHOCTHOTO ~ MOAXOJa B  Y4eOHOM  Ipolecce  AUCHMILIMHBI — «MaTemaTuka  »
MIPEyCMaTPUBACTCS HCIOJIb30BAHUE AKTUBHBIX M MHTEPAKTUBHBIX (OPM IMPOBEACHUS 3aHATHH B
COYETaHUU ¢ BHeayauTOpHOU paboroil. K hopmam BHeayauTopHOI pabOThl OTHOCATCS 3aaHUS AJIS
PYOEKHOTO KOHTPOJIS, @ K aKTUBHBIM (JOpMaM KOHTPOJIbHBIE paOOTHI.

I/IHTepaKTI/IBHBIe 06p33OBaTeJIbHLIe TE€XHOJOT'HH,
HCII0Jb3YEMbIC HA AYAUTOPHBIX NMPAKTHYCCKUX 3AHATUAX

Tabnuya 5.1
Ounas ¢popma 00yueHus
HaumeHnoBanue Hcnoab3yemblie 00paszoBaTebHbIe Yacol
pa3fiesioB, TeM TeXHOJIOTHH
Tewma 1. JIuneiinas e (poHTaNBHBIA ONpoC (IpenogaBaTeab 00ydaeT 184.
anredpa OJIHOBPEMEHHO BCIO TPYIY);
AHanmTHYecKas ® peIIeHHUE 33J1a4 10 TeME Y JTOCKH (CTYACHTBI
U3 3BC
8 U3 DBC
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TeOMETPUS

YKa3bIBaIOT Ha OMHUOKH OTBEYAIOIIIETO)
® UHIUBHUIyalbHAas (CaMOCTOsATENbHAS paboTa
ydaumxcs).

Tema 2. Ipenen e (poHTANBHBIN ONPOC (IpenogaBareb 00yJaeT 20u.
IIOCIIEAOBATEIbHOCTHA U OJIHOBPEMEHHO BCIO TPYIIIY);
Gynxuunm. ® pellIeHHUe 33/1a4 10 TeME Y JTOCKH (CTYACHTHI
HenpepsiBnocts YKa3bIBAIOT Ha OIIMOKHU OTBEYAIOIIETO)
(yHkumnu. ® WHAWBHUIYyaJTbHAas (CaMOCTOSITENbHAs paboTa
ydaumxcs).
Tewma 3. [IpousBonHas e (poHTANBHBIN ONPOC (IpenoxaBareb 00yJaeT 18u.
¢yukuuu. [Ipumenenue OJTHOBPEMEHHO BCIO IPYIIIY);
IPOM3BOJIHOM. ® pellIeHHUe 33/1a4 10 TeME Y JTOCKH (CTYACHThI
Heonpenenennslit YKa3bIBAIOT Ha OUIMOKH OTBEYAIOILETO)
HMHTErpal ® WHAWBHUIYyaJTbHAs (CaMOCTOSITENbHAs paboTa
yuanmxcs).
Tema 4. Psaapl. Teopus e (poHTANLHBIN ONPOC (MPenoaaBaTeb 00yJaeT 184.
BEPOATHOCTEN OJTHOBPEMEHHO BCIO TPYIIITY);
® pelleHue 3a7a4 [0 TeME Y JJOCKH (CTYIEHThI
yKa3bIBalOT Ha OIIMOKHU OTBEYAIOIIETO)
e UHAMBHIYyaJIbHAS (caMOCTOsATENbHAs paboTa
yuanmxcs).
Tabnuya 5.2
3aounas popma o0yueHus
HanmeHnoBanue Hcnoas3yemblie 00pa3oBaTe/ibHbIE Yacel
pa3iesioB, TeM TeXHOJIOTHH
Tewma 1. (GpoHTaNbHBIN Ollpoc (TpenoiaBareib 00yJyaer 6u.
JIuneinas OJIHOBPEMEHHO BCIO TPYIY);
anredpa peleHue 3aay Mo TeMe y JOCKHU (CTYIEHTHI YKa3bIBalOT
AHamMTHYECKas Ha OIMMOKH OTBEYAIOIIIETO)
reoMeTpus WHAMBHUAYaJIbHAs (caMoCTOsITeNIbHAsA paboTa
yUalmxcs).
Tema 2. TIpenen GpoHTANBHBIH Onpoc (IpenogaBaresb 00yJaeT 6u.
NIOCJIEI0BATENbH OJIHOBPEMEHHO BCIO TPYIIIY);
OCTH M QYHKIIHH. peleHue 3ajad Mo TeMe y JOCKHU (CTYIEHTHI YKa3bIBalOT
HenpepeisHocts Ha OLIMOKHU OTBEYAOIIETO)
GyHkimn. WHAMBUAYyaJIbHas (caMocTosITeNIbHAs paboTa
yUanmxcs).
Tema 3. (dpoHTaNBHBI onpoc (IpenoaaBaTenb 00ydaeT 24.
[IpousBonnas OJTHOBPEMEHHO BCIO IPYIIIY);
(yHukunm. peleHure 3a7a4 no TeMe y JOCKH (CTYJIEHThI yKa3bIBalOT
[Tpumenenue Ha OIMMOKH OTBEYAIOIIIETO)
TIPOU3BOJIHOMN. WHAUBUAYalIbHAs (caMocTosTeNIbHAs paboTa
Heonpenenennsr yaammxcs).
1 MHTErpai
Tema 4. Psinpr. (poHTaNBHEI onpoc (TperogaBaress 00yJaeT 24,
Teopus OJTHOBPEMEHHO BCIO IPYIIIY);
BEPOSITHOCTEH perIeHue 3a1a4 1Mo TeMe y IOCKH (CTYACHTHI YKa3bIBAIOT

Ha OIMMOKHN OTBEYAIOIIIETO)
WHAWBUAyalIbHAS (CaMOCTOsTeNIbHAs paboTa
yyaumxcs).
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ITPAKTUKYM

1. C momo1ipto 00paTHON MaTPHUIlbl HAUTH MAaTpUIly X U3 YpaBHEHUS

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 cucremsl ypaBaenuit AiX=B; (i=1,2,3,4). J{ist o1HOPOIHBIX CUCTEM BBIICIUTH
(byHIaMEHTAIBHYIO CUCTEMY PELICHUI

8g+6f 5S5h+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

y —3c+5a —-3b+5d 6e-3h 4f+6g 2g+4h 3 6
| =3c+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 4a —-3c 0
_|3g+5f -—4h+3e 6d-4b  6a—4c |0
S l4g+5f  3h+de  —2d+3b —2a+3c 0
3¢g+8f —19h+3e 24d-19b 24a-19c 0
2c+la 2b+1d 3e+2h 5f+3g 3g+5h 0
4 - 4c+3a 4b+3d 6e+4h Tf+6g Sg+7h 5 - 0
Yl 6c+5a 6b+5d 9e+6h 9f+9g Tg+9h| * |0
2c+0a 2b+0d 3e+2h 8f +3g 4g+8h 0
TABJINIIA 3HAYEHU TIAPAMETPOB
(x 3a0anusim 1-2)

Ngzap' 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
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.
24,
25.

26.
21.

28.

29.
30.

31.

32.

33.

34.
35.

36.

3. IlpuBecTu K KAHOHUYECKOMY BUY ypaBHEeHUE JIUHUH X'A2X=A142 ¥ onpeAenTh TUII JUHUH, T

)
c b

(a

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

4,

|

c
d
TABJINIA 3HAYEHUU ITAPAMETPOB

a 0
A4,=|10 a
c d b

[

(x 3a0anusim 3-4)

Az

13

14

13

14

Ao

10
17

Ne ap. J
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7. 3 9 4 1 1 12 5
8. S 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. Il 2 6 5 2 1 -3
22. 10 3 12 9 5 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 S) -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 / 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 Il 4 3 -3
35. 1 1 2 3 -5 2 -4
36. -1 2 -2 -7 -7 4 -3

PA3JEJ 6. YYEBHO-METOAWYECKOE OBECIHEYEHUE
CAMOCTOSITEJBHOM PABOTHI OBYYAIOIIUXCH MO JUCLUIIIINHE

Hapsiny ¢ dreHuem JeKIMl M TNPOBEACHUEM CEMUHAPCKUX 3aHITHH HEOTHhEMIIEMBIM
AJIEMEHTOM Y4eOHOro Mpoliecca SIBISETCS camocmoamenvuas padboma. Ilpu camocTosITenbHOM
paboTe 1OoCTUTaeTCs KOHKPETHOE YCBOGHHE Y4eOHOro Marepuana, pa3BUBAIOTCS TEOPETUYECKHE
criocoOHOCTH. POPMBI CAMOCTOATENBHOM pabOTHI CTYAEHTOB MOTYT ObITh pazHo0Opa3HbIMU. K HUM
OTHOCSITCS MPEXKJIe BCEro TUIOBbBIE 337aul IO COOTBETCTBYIOIIEN AUCIMILIUHE.

Tabnuya 6.1

HanmenoBanue
pa3iesioB, TeM

Bonpocel, BBIHOCHMBIE
HA CAMOCTOSITEIbHOE H3YYCHHE

Jluneiinas anrebpa

JlaiiTe  ompeneneHuss  pELUICHUS  CUCTEMBl  JIMHEMHBIX
anreOpanyeckux  ypaBHeHWil.  Pacmmdpyiite  mousTus
«COBMECTHas», «HECOBMECTHAsI», «oTpeeNEHHAs,
«HEOIPEAEIIEHHAS) CUCTEMBI.

Hanmummre ¢opmynser Kpamepa. B kakom cimydae oOHuU
MIPUMEHUMBI?

Yro HazpiBaeTcsa panrom marpuibl? Kak oH Haxoaures?
Chopmymupyiite Teopemy Kponekepa — Kanemm.
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Haumenosanue
pa3aeioB, TEM

Bomnpocekl, BBIHOCHMBbIE
HA CAMOCTOSITE/IbHOE U3YUYeHHUe

[Ipy Kakux yCIOBHUSIX CHCTEMa JMHEHHBIX alreOpandyecKkux
ypaBHEHUN HMeeT MHOXXecTBo peuieHuil? Korma ona unmeer
€AMHCTBEHHOE pereHue?

Onummmre Meron [aycca pelieHuss CUCTEM  JIMHEHHBIX
YpaBHEHUU.

Kakue HensBecTHbIE HA3bIBAIOTCI CBOOOJHBIMH, a KakKHe
0a3ucHbIMU?

Kakue ocoOeHHOCTH pelieHns 0THOPOJHBIX CUCTEM JIMHEWHBIX
anreOpanvecKkux ypaBHeHH Bei 3HaeTe?

Kak cTpontcs pyHIaMeHTalIbHAs CUCTEMA PELICHHIA?

Ananutuueckas réeoMETpus

Kak 3anuceiBaercsi  ypaBHEHME MPSIMOM € YIJIOBBIM
kodpduumentom? Kax BBITJIIAUT  YPaBHEHHE MPSAMOI,
MPOXOSAIIEH yepe3 JaHHYI0 TOUKY B 3aJaHHOM HAIpPaBJICHUU?
Hamnumure ypaBHeHue mydka npsMbix. Hamuiure ypaBHeHHe
MPSIMOM B OTpE3Kax.

KakoB By o0miero ypaBHeHHs mpsMoil. Kak BBIMHCIUTE yroi
MEXIY MPSMBIMH, YCIIOBHS MapaieIbHOCTH n
MEePIEHIUKYIISIPHOCTH TIPSIMBIX.

IIpenen mocnenoBaTeaIbHOCTH U
¢bynkuuu. HempepsiBHOCTB

GbyHKIIH.

[Tpenen uncioBoi  MOCIEIOBATEIBHOCTH.
[Ipenen GpyHkmu B 6ECKOHEYHOCTH U B TOYKE.
beckoHneyHo Manble ¥ OECKOHEYHO OOJIBIIME BEIMYUHBI, MX
CBOMCTBA.

OcHOBHBIE TEOPEMBI O IIpEEax.

[TpusHaku cyuiecTBOBaHMs Npesea.
3ameuaTeNIbHbIE IPEACIIBI.

HenpepriBHOCTE QyHKITUH.

CaoiicTBa (hyHKIIMH, HETIPEPBIBHOM B TOUKE.
CaoiicTBa (DyHKIIUH, HETIPEPHIBHOW Ha OTPE3KE.
MeTo1pl BEIYHCIEHHS IPEAEIIOB.

[IpousBonHas GyHKIUH.
IIpuMeHeHne MPOU3BOIHOM.

®dusnyeckas, YKOHOMUYECKass U TE€OMETpUYecKass TPaKTOBKa
MIOHSITHSI IPOU3BOIHOM.

3aBUCUMOCTh MEXy HENPEPBIBHOCTHIO U
T pepeHIMPyeMOCThI0 GYHKIINH.

OcHoBHbIe TIpaBUIIa TUPPEPEHINPOBAHUS.

IIpousBosHas cnokHOU M 0OpaTHOM PyHKIUH.

DnacTUYHOCTh (PYHKIIUH.

Teopema ®epma. Teopema Posus.

Teopema Jlarpanxa. [TpaBuio Jlonurans.

JlocTatouHoe yciaoBHe BO3pacTaHus U yObIBaHUS (DYHKIIUH.
3HAKOONPEIEIeHHOCTh KBaJpaTU4HON (opmbl. Heobxomammoe
YCIIOBHE CYIIECTBOBaHMS HKCTpeMyMa (pyHKIINU.

Cxema uccnenoBanns QyHKIUU Ha SKCTPEMYM.

Beimmyknocts  @ynkuuu. Toukum neperuba. Teopembl o
HEOOXOMMOM H O JOCTaTOYHOM YCJIOBHH Teperuoa.
AcumnToTsl rpaduka QyHKIMA U UX BUJIBL.

OO6mass cxema wuccienoBaHusi (QYHKIUU M TOCTPOCHHS HX
rpauKoB.

Huddepenunan GpyHKIIUN U €r0 CBOICTBA.

Heonpenenennslii HHTErpal.
Psizpr.

[TepBooOpasnas ¢yukmus. Teopema o TEepBOOOPA3HBIX IS
OJTHOM (PYHKIIHH.
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HaumenoBanue Bomnpocekl, BBIHOCHMBbIE
pa3aeioB, TEM HA CAMOCTOSITE/IbHOE U3YUYeHHUe

Heonpenenenuplii UHTErpal.

CBolicTBa HEOIIPEAETIEHHOIO HHTETpaa.

HuTerpanbl OT OCHOBHBIX 3JIEMEHTAPHBIX (QYHKITUH.

MeToabl UHTErPUPOBAHUS: METOJ] PA3JIOKEHUS.

MeToabl MHTErpUPOBAHUSA: METOJ] 3aMEHbBI IEPEMEHHOI.
MeTobl UHTErPUPOBAHUS: METOJ] MHTEIPUPOBAHUS IO YACTSM.
HHTerpupoBanne MpOCTEHIINX PAIIMOHATLHBIX IPOOEH.
WNuTterpupoBannie HEKOTOPBIX BUJIOB UPPALIUOHATILHOCTEH.
NuTerpupoBanne TpUroHoMeTpuYecKux (pyHKInH

[lonsitue o uucnoBeix psgax. Cymma pspa. Cxoxsiuecs u
pacxonsiuecs psaasbl.

HeobxomuMmblil npu3HAK CXOAUMOCTH 3HAKOIMOJIOKUTEIHHOTO
psna. JlocrarouHsie MIPU3HAKU CXOJIUMOCTHU
3HAKOMOJIOKUTEIIBHBIX PSIOB. 3HaKONEPEMEHHBIE  PSJIBI.
[Tpusnak JleliOHuia. AOCONIOTHAs U YCJIOBHAs CXOJUMOCTH
3HAKONIEPEMEHHBIX PSIIOB.

Teopus BeposiTHOCTEHN Crnyuaitnpie coObiTus. Knaccudukanus cimydyallHbIX COOBITHIA.
BepostHoCcTh CIy4ailHO-TO COOBITHSI. DNeMEeHThI
KOMOMHATOpPUKH. Teopembl CIOXKEHUS U YMHOXKEHUS BEPOST-
Hocted. Dopmyna nonHoil BepositHocTH. Dopmyna baiteca.
IToBTOpHBIEC HE3aBUCHMBIE UcTibITanus. Dopmyna bepHysu.

6.1. TEMBI 3CCE?®

1. OcHOBHBIEC CBOMCTBA MaTPUIL U OIIPEACITUTENCH.

2. OCHOBHBIE METO/IbI PEIICHHS CUCTEM JIMHEHHBIX YPABHEHHIA.

3. Teopust eBKIMAOBBIX N-MEPHBIX NPOCTpPaHCTB. JIMHENHBbIE oOmMepaTopbl, WX CBS3b C
MaTpuniaMu. CoOCTBEHHbIE 3HAUE€HUS U COOCTBEHHBIE BEKTOPBI.

4. KBagpatuunbie GOpMbI B N-MEPHBIX MpocTpaHcTBax. OCHOBHBIE CBOWCTBA KBAIPATHUHBIX

dbopm.
5. DIIeMEHTHI aHATUTUYECKON reOMETPHUH Ha MIIOCKOCTH U B IPOCTPAHCTBE.
6. bununeiinas u kBagpaTuuHas opma.
7. MaTpu4Hble MHOTOUJIEHBI.
8. OYHKIIMOHAIBHOE MMPOCTPAHCTBO.
9. MeTrpuueckoe NpoCTPaHCTBO.
10. AnreOpa TMHEHHBIX OTICPATOPOB U aNTeOpa MaTpPHIIL.
6.2. IPUMEPHBIE 3AIAHUS JIJISI CAMOCTOSITEJIbHOM PABOTHI
1 0 3 3 5 4
1. Mausr e matpunsl: A=|3 1 7(,B={-3 0 1
2 1 8 5 6 4

Haiitu A-B,B-A A A-A1 AT A
2. [IpoBepuTh COBMECTHOCTh CUCTEMBI YPABHEHUN U B CIIydae COBMECTHOCTH PEIINTH €e: a) 10
dbopmynam Kpamepa; 6) matpuuHbIM criocoOom; B) MeTosioM ["aycca.

9 HepequL TEM HC SBJIACTCA UCUCPIIbIBAOLIUM. CTyL[eHT MOXET BI)I6paTb HWHYIO TEMY I10 COIJIaCOBAHUIO C
npenoaaBaTeyieM.
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X, +4X, —X; =6,
5X, +4x, =20,

3X, —2X, +5X; = -22.

3. [IpoBepuTh COBMECTHOCTh CUCTEMBI YPAaBHEHUH U B CIydyae COBMECTHOCTH PEIIUTH €¢: a) 110
3X, + X, —2X, =6,

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

4. PemiiTh OTHOPOJHYIO CUCTEMY YPaBHCHU:

5. PemuTh OJHOPOIHYIO CUCTEMY YPaBHEHUM:

SX, —3X, +2X, =4,

—2X, +5X, —4x, =0.

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

PA3JEJ 7. OUEHOYHBIE U METOJUYECKHUE MATEPHUAJIbI IIO OBPA3OBATEJIbLHOM TIPOT'PAMME
((I)OHI[ OIEHOYHbBIX CPEI[CTB) JUISA ITPOBEJEHUSA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH 1
MPOMEXYTOYHOU ATTECTALIUM

B mponecce ocBoennss «MaremaTtuka » JUIsl OLEHKH (OPMHPOBAHUS OOIIEKYJIbTYPHBIX U
npoeCCUOHATBHBIX KOMIETEHLUI HCIIOJB3YIOTCSI OLICHOYHBIE CpEJCTBa, IPEJCTABICHHBIE B

Tabaune 7.1.

Tabnuya 7.1

7.1. HJIaHI/IpyeMbIe pPe3yJIbTaThbl 06yqeﬂuﬂ mo TMCHMIIJIMHE «MaTeMaTI/IKa», COOTHECCHHBbBIEC C
IJIAHUPYEMBIMHU pPE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJIbH0]7[ InporpaMmmMmabl B COOTHOIIECHHUH C
OIICHOYHBIMHM CpeICTBAMHU

ILn1anupyemsle
pe3yJbTarhl,
XapaKTepu3ywumue
ITANbI
(popmupoBanus
KOMIIETeHIIUH

Conep:xanue
y4eOHOI0 MaTepuasa

IIpumepbl KOHTPOJIBbHBIX
BOIIPOCOB U 3aJaHUM
JUISl OLlEHKU 3HAHU,

YMEHHMH, BJIAJACHUI

Metoab! \
cpeacraa
KOHTPOJIsI

OIIK-2. «Cnocoonocms ocyuiecmenamsp coop, 00padbomKy u cmamucmuyeckKuil anaiu3
OAHHBIX, HEOOXO0OUMDBIX 01 PeUleHUsl NOCMABIEHHBIX IKOHOMUUECKUX 3A0aY)

HOIIK-2.1. 3naer
MeToasl U cOopa,
00paboTku u
CTAaTHCTUYECKOTO
aHam3a JTAaHHBIX,
HEOOXOIUMBIX IS
peleHus
[TOCTaBJIEHHBIX

O9KOHOMHYCCKHX 3aJJa4

Marpuiibl 1 onpeaenuTenn
CucreMsl JIMHEWHBIX

anreOpanyecKux ypaBHEHUH

BekTopHbIe TpocTpaHCTBA

Brruucnenne
POU3BOIHON (PYHKIIUU
OJIHOTO apryMeHTa B
TOYKE, BEIYHUCIICHHE
10 u (GPUTYPHI, ITTUHBI
IyTH, 00beMa Tela
BpAIIleHHUs C TIOMOIIBIO
OTIpeIeIEHHOTO
WHTETpaIa, HaX 0K JICHUE
0€3yCIOBHOTO U
YCIIOBHOTO 9KCTpPEMyMa
(GYHKIINN HECKOJBKUX

MNEPEMEHHBIX

TecTbl
(TectoBbie
3amannst Ne 1-
3), aK3aMeH
(Bompocsl Ne
1-10)
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HOIIK-2.2. Ymeer
OCYIIECTBIAT  cOOp,
00paboTKy "

CTAaTUCTHYCCKUM aHaIN3
JAHHBIX, HEOOXOIUMBIX
JIISE peueHust
IOCTaBJICHHBIX
SKOHOMHYECKHX 33129

MaTtpuisl 1 onpeneauTeNnn
Cuctembl TUHEHHBIX
anreOpanvecKux ypaBHCHHI
BekropHsle IpocTpaHCTBa

Martpuiel B 5)KOHOMUKE

CucreMbl TUHEHHBIX
YpaBHEHUU Kak
YpaBHEHUS CBS3U
SKOHOMHYECKUX (PAKTOPOB

[Ipunanue
SKOHOMHYECKOT'O CMBICIIA
MOHSTHUSIM NIPOU3BOJIHAS,
OIIPEIEIICHHBII UHTETpAl,
0€3yCIIOBHBIN U yCITOBHBII
AKCTpEeMYyM (yHKIHUU
HECKOJIbKUX apryMEHTOB

TecTsl
(TecroBbie
3amanus Ne 4 -
7), 3K3aMeH
(Bompockr Ne
11-20)

HNOIIK-2.3. Buaageer
HaBBIKaMHU coopa,
00paboTKn u
CTaTHCTUYECKOTO
aHaImM3a JIAHHBIX,
HE0OXO0TMMBIX JUIST
pereHuHsI
MTOCTABIICHHBIX

3KOHOMMNUYCCKHX 3a1a4

Marpuiibl U onpeaeIuTeNn
CucTeMBl TUHEHHBIX
anredpanvyeckux ypaBHEHUH
BekropHsle mpocTpaHCTBa

O6paboTka MaTpUIHO-
IKOHOMHYECKHX 33124

Pemenue cucrem
JIMHEWHBIX YPAaBHEHUH C
SKOHOMHYECKHM CMBICIIOM
BXOJSIIUX B HEC
MePEMEHHBIX

Brruncienue
IIPOU3BOJHON (DYHKIUU
OJIHOTO apryMeHTa B
TOYKE, BHIYUCIICHHUE
oAy GUrypsl, JJIMHBI
JyT¥, 00beMa Telia
BpAILEHUs C TIOMOILBIO
OTPEIeIEHHOTO
MHTETpaJla, HaX0XKJIEHUE
0€3yCIIOBHOTO U
YCIIOBHOT'O dKCTpEMYyMa
(GYHKIIMN HECKOJIBKUX

NEPCMCHHBIX

TecTbl
(TecroBble
3amanns Ne 8 -
10), sx3amMeH
(Bompochr No
21-37)

7.2. TlepeyeHb BONPOCOB /Jisl NOATOTOBKH K IPOMEKYTOYHOI aTTecTallNU

N —

cTpoku (ctonbua).
. [IpaBuno Kpamepa.

. YMHOX€EHUE MaTpHL.

R UNe) NV, I SN OS)

MaTpulbl.

3a4erTy ¢ oueHKoil — 1 cemectp

. OHpe,Z[C.HI/ITC.HI/I U UX OCHOBHBIE CBOMCTBA.
. MI/IHOpI)I )51 aﬂre6pa1/meCKI/Ie JOIIOJTHCHUSI. Paznoxenue OIMPECACIIUTEIIA 110 JICMCHTaAM

. OBparHas MaTpHIa U ee HaXOXKACHUE.
. MaTtpuyHas 3aMCh CHCTEMBbI TMHEHHBIX YPAaBHEHH U €€ pelIeHHe ¢ TIOMOIIbI0 00paTHO

8. Panr marpuibl. DKBUBAJICHTHOCTD JIBYX ONPEACICHHUI PaHTa MAaTPHUIIBL.

9. HaxosxaeHue paHra MaTpHIlbl ¢ TOMOIIBIO 3JIEMEHTAPHBIX MPe0oOpa30BaHHIA.

10. UccnenoBanue cucteMbl JIMHEHHBIX ypaBHeHUM. Teopema Kponekepa-Kanemnu.
11. Cucrembl TMHEWHBIX OTHOPOAHBIX YpaBHEHUNH. DyHIaMEHTalIbHAs CUCTEMA PEILIECHUH.
12. CoOGcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUST MATPHIIBI.
13. KBanparuunsie popmel. [IpuBenenne kBaapaTuyHon opMbl K KAHOHUYECKOMY BHY.
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14. JIuneitHple onepaluy HaJl BEKTOpaMU U UX KOOPJMHATHAS 3aIUCh.

7.2.1 TlepeyeHb BONPOCOB /LISl MOJATOTOBKHU K MPOMEKYTOUYHOM aTTeCTAIUM IK3aMeHy — 2
cemMecTp

15. CkansipHoe pou3Be/IEHUE BEKTOPOB U €ro CBOMCTBA.

16. CkaysipHO€ MPOU3BEICHUE B KOOPJMHATAX.

17. BexTopHOE NPOU3BEEHUE BEKTOPOB U €r0 CBOICTBA.

18. BekTopHOE NMpOU3BEICHUE B KOOPAUHATAX.

19. CmemmanHoe NpoU3BEIECHUE BEKTOPOB U €r0 CBOICTBA.

20. CMelranHOE TPOU3BEICHUE B KOOPIMHATAX.

21. IlapameTpuueckre U KaHOHHYECKHUE YPaBHEHUS IPSIMOM JIMHUU HA TJIOCKOCTH.

22. YpaBHEHUE IPSIMOM JINHUU HA INIOCKOCTH, IIPOXOASILIEH Yepe3 ABE 3aaHHbBIE TOUKHU.

23. YpaBHeHue npsMo ¢ yriioBsIM Koddduimenrom. Ob1iee ypaBHEHUE TPSIMON JIMHUM HA
IIJIOCKOCTH.

24. Yron Mexay IByMs MIPSIMBIMU Ha IJIOCKOCTU. Y CIIOBUE MEPIEHAUKYIIPHOCTH IBYX MPSIMBIX Ha
IIJIOCKOCTH.

25. PaccTosiHUE OT TOYKH JI0 MIPSIMOH (Ha ITOCKOCTH).

26. YpaBHEHUE IUIOCKOCTH, IPOXOAIIEH Yepe3 TpH 3aJaHHbIE TOUKH.

27. Ob1ee ypaBHEHHE IJIOCKOCTH M €T0 UCCIIEI0OBaHHE.

28. Yrois Mexy 1ByMs IUIOCKOCTSIMHU.

29. IlapameTpuueckre U KAHOHMYECKHUE yPaBHEHUS MPSIMOU JIMHUU B IPOCTPAHCTBE.

30. Yron mex1y 1ByMS IPSIMBIMHU B IIPOCTPAHCTBE.

31. Yroa mexay npsiMoi U INIOCKOCTBIO.

32. PaccrositHue OT TOYKHU J0 NPSIMOH (B IPOCTPAHCTBE).

33. Paccrosinue Mexay AByMsl IPSIMBIMHU (B IPOCTPAHCTBE).

34. Dnaunc Kak JMHUS BTOPOTO NOpsIKa.

35. l'unepOona Kak JIMHUS BTOPOTO MOPSIKA.

36. [lapaynenbHBIN IEPEHOC OCEH CUCTEMBI KOOPIMHAT.

37. UccnenoBanue o0LIero ypaBHEHHs JUHUKA BTOPOTO MOPSI/IKA, HECOAEPIKAILIET0 IPOU3BEICHUS

HEU3BECTHBIX.

7.3. IlpumepHbIe TECTOBBIE 3aJaHUS

JJIS1 KOHTPOJIsl (MOHUTOPUHIA) Ka4eCcTBA YCBOEHUSI MaTeprajia B T.Y. B paMKax py0eKHOro

KOHTPOJIst 3HaHMIT°

2 4 6
1. Beruucnuts 3Ha4eHue onpegenuTena|3 5 7
7 8 9
a) 0; 0) 2; B) 9; T) 29.
1 2 2
2. Jlan onpenemurens |4 5 5.
7 8 9

Haiitu anreOpanyeckoe T0MOTHEHUE IEMEHTa dyq
(271eMeHT HaxOJUTCs B TIEPBOM CTOJIOIE BTOPOI CTPOKH)

a) 2; 0) -2 B) 0; T) 4,

10 PyGesxHbIit KOHTPOJIb 3HAHUH POBOUTCS Il 00YYAIONIMXCS OUHON (POPMBI OOYUIEHUS U OLIEHUBAETCS M0 IIKAJE
«3aveT»\ «HE 3aUTCHO
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3 =2 -1 1 4
3. HaiiTu 3HaYeHNE BHIPAKEHUS (4 -1 —3) . (—2>+2<2>
2 -1 -1 5 3
5 3 10 —4
a) (0); 0) (—1); B) (—5); r) <—2>.
8 -1 5 3

4. Bpraucnuthb _CKaJISIPHOE IPOM3BE/ICHUE BEKTOPOB
a(4,2,-5),b(2,6,4).

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

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

2) (-6, 3, 3); 6)(0,0,0); ) (6,-3,-3); M) (-6, 3, -3).
1 2 2
6. BelumncnuTs 3HaYeHHE onpenenuTens|4 5 5
7 8 9
a) 0; 0) -3; B) 3; r) 12.
2 4 6
7. Jlan ompenemutens (3 5 7.
7 8 9

Haiitu anreOpandeckoe AOMOTHEHUE DJIEMEHTA (15
(371€EMEHT HaxOJIUTCS BO BTOPOM CTOJI01I€ IEPBOM CTPOKH)

a) 22 6)  -22: B 12 2L
3 =2 -1 -1 2
8. Haiitu 3HaYeHNE BBIPAKEHUS (3 -1 —2) : (—2>+3<1>
2 -1 -1/ \5 3

8 -2 2 —4
a) <—4>; 0) ( 8 ); B) (—8); r) (—2).
2 —4 4 8
9. BhI4MCIHTE CKaNSpHOE Mpon3BeeHNne BekTopos a (3, -5, 2), b (4, 2, 5).

a) 4 6) 8 B) 12 r 16

10.Haiiti BexTopHOE mpom3BeneHue [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 noxkasarejied 1 KpUTepHeB OLlEHNBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIIMI Ha
Pa3IMYHBIX 3TANaX X GOPMHPOBAHHUS;
LIKAJIbI U POLEAYPbl OLleHHBAHUSA

7.4.1. BonipocoB u 3aaHuil 1J151 TeKylleil ¥ MPOMeKYyTOYHOM aTTecTalNu

[Tpu oLieHKe 3HAHMI yYUTHIBACTCA YPOBEHb CHOPMUPOBAHHOCTU KOMIIETEHIIMMA:

1. VYpoBeHb YCBOEGHMSI TEOPETHMUECKHUX IOJOKEHUM JUCLUMILIMHBI, IPaBUIBHOCTh
(OpMYIMPOBKH OCHOBHBIX MOHATHH M 3aKOHOMEPHOCTEH.

2. YpoBeHb 3HaHUS (PAKTUYECKOTO MaTepuaia B 00beMe IpOrpaMMBl.

3. Jloruka, cTpyKTypa ¥ IpaMOTHOCTb M3JI0’KEHUS BOIIPOCA.

4. YMeHue cBs3aTh TEOPUIO C MPAKTUKOM.

5. YMeHue nenath 060011EHMSI, BEIBOIbI.

Tabnuya 7.4.1.1
IIIkana omeHUBaHNMs HA IK3aMeHe, 3a4eTe ¢ OIEeHKOoi

Onenka Kputepun BbIcTaBJIeHUS] OLIEHKHU

OTin4HO OOyyaromuiicst TOJIKeH:

- TPOJEMOHCTPUPOBATH TJIIyOOKOE W MPOYHOE YCBOCHUE 3HAHUM
MPOrpaMMHOI0 MaTepuana;

- HWCYEpIBIBAIOINIE, IIOCIEN0BATEIbHO, TPAaMOTHO H JIOTHYECKH
CTPOMHO U3JIOKUTh TEOPETUUECKUN MaTepUall,

- MPaBWJIBHO (POPMYIUPOBATH OTPEICTICHUS;

- TMPOJEMOHCTPHPOBATH YMEHHUS CaMOCTOSTEIbHOW pabOTHl ¢
JIUTEpaTypoi;

- YMETb CJIelaTh BbIBOJIBI IO M3J1araéMOMYy MaTepHaly.

Xoporo OOyyaromuiicst TOJIKeH:

- MPOJEMOHCTPUPOBATh JOCTATOYHO IOJIHOE 3HAHWE MPOTrPAMMHOIO
Marepuana;

- IPOJEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETUYECKUX MOHATHH;
JOCTaTOYHO TIIOCIIEI0BATENbHO, TPAaMOTHO M JIOTMYECKH CTPOHHO
u3JaraTh MaTepual;

- IPOAEMOHCTPUPOBATh YMEHNE OPUEHTUPOBATHCS B JIMTEPATYPE;

- yMeThb cjelaTh JOCTaTOYHO OOOCHOBaHHbBIE BBIBOJBI IO
M3J1araeMoMy MaTepuaiy.

VY 10BI€TBOPUTENHHO OOyuaronuiics JOJKEH:

- IPOJAEMOHCTPHPOBATH 00IIIee 3HAHUE N3y4aeMOT0 MaTepraa;

- TOKa3aTh o0lIee Bia/IeHNe MOHATUIHBIM aIapaToM JUCHUIUINHBL

- YMETh CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOH M3IIaraeMoro

BOIIPOCA;
- 3HaTh OCHOBHYID pEKOMEHJIYEMYI0 TIPOrpaMMoi  y4eOHYIO
JIUTEpaTypy.

HeynosnerBopurensHo OO0yuaromuiicst IeMOHCTPUPYET:

- He3HaHHe 3HAYUTEIbHOM YacTu MPOrpaMMHOI0 MaTepHaa;

- HE BJIaJICHUE TIOHSATHIHBIM anmapaToM JUCIUTLTHHBL;

- CYIIECTBEHHBIE OLUTHMOKH NIPU M3JI0KEHUHU YUeOHOTr0 MaTepuana;

- HEYMEHHE CTPOMTh OTBET B COOTBETCTBHH CO CTPYKTYpOH
M3JIaraeMoro BOIpoca;

- HEYMEHHE JIeNIaTh BBIBOJIBI IO M3JIaTaeMOMY MaTepHaiy.
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7.4.2. IlucbMeHHO# padoThI (3cce)

[Tpu onieHKe yYUTHIBAETCS:
1. IlpaBuiIbHOCTD OPOPMIICHHUS.
2. YpoBeHb c(hopMUPOBAaHHOCTH KOMIIETEHITUH.
3. YpOoBEeHb YCBOCHHS TCOPETHUECKUX MOJIOKECHUH TUCIMILTUHBI, MPABUIBHOCTh (HOPMYITHPOBKU
OCHOBHBIX OHATUN U 3aKOHOMEPHOCTEH.
4. YpoBeHb 3HaHUS (DAKTMUECKOTO MaTepuaia B 00beMe IporpaMMBbl.
5. Jloruka, CTpyKTypa ¥ TPaMOTHOCTh U3JI0KEHUS MUCBMEHHOHN pa0OTHI.
6. [TonnoTa n3noxkeHus matepuana (packpbITHE BCEX BOIPOCOB)
7.Ucnonb30Banne HEOOXOIUMBIX HCTOYHHUKOB.
8. YMeHue cBs3aTh TEOPUIO C MPAKTUKOM.
9. YMenue nennatb 0000ICHMS, BRIBOJEI.

Tabnuya 7.4.2
IIIkajia onleHUBAHUA ICCe

Onenka

KpnTepml BbICTABJICHHUSA OLICHKU

3auteHo

OOyyaromuiicst TOJIKeH:

- MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOI0 MaTepuaa;

- ToKa3arh oO0miee  BJIQJCHWE  TMOHATHHHBIM  anmapaTroMm
IHUCHUILINHEL,

- yMeTb CTPOUTb OTBET B COOTBETCTBUU CO CTPYKTYpOH
M3JIaraeMoro BOIpoca;

- 3HaThb OCHOBHYIO PEKOMEHIYEeMYI0 MpOrpaMMoil y4eOHYIO

JIUTEPATYPY.

He 3aureno

OOyyaromuiicst 1€MOHCTPUPYET:

- HE3HAHHE 3HAYUTEIIbHON YaCTH MPOrPaMMHOI0 MaTepHaa;

- HE BJIaJICHUE MTOHATUHWHBIM alapaToM JUCLUILINHBI,

- CYIIECTBEHHbIE OMIMOKU MTPH U3JI0KEHUH y4eOHOIro MaTepuraia;

- HEYMEHHME CTPOUTH OTBET B COOTBETCTBHUM CO CTPYKTYpOH
M3JIaraeéMoro BOIpOCa;

- HEYMEHHE JIeJ1aTh BBIBOJBI 110 U3J1ara€MOMY MaTepHally.

7.4.3. TectupoBanue
Tabnuya 7.4.3
IxaJja oneHUBaHUA

Onenka

KpuTepnu BbBICTABJICHUA OLICHKH

OTJIINYHO

KonngecTBo BepHbIX 0TBETOB B MHTEepBasie: 85-100%

Xopomo

KonmgecTBo BepHBIX 0TBeTOB B HHTEepBase: 71-84%

Y 10OBIIE€TBOPUTEIIHHO

KonmgecTBo BepHBIX 0TBETOB B HHTEepBase: 65-70%

HeynoBnersopurenbHo

KonngecTBo BepHBIX 0TBETOB B HHTepBaie: 0-64%

3auTeHo

KonmgecTBo BepHBIX 0TBETOB B MHTEepBase: 65-100%

He 3aureno

KosngecTBo BepHBIX 0TBETOB B HHTepBaie: 0-64%

7.5 METOINYECKHUE MATEPHUAJIBI, OITPEJAEJIAIOINIUE ITPOLEALYPbI
OIIEHUBAHUA 3HAHWI, YMEHUI, HABBIKOB U (WJIN) OIIBITA
JAEATEJIBHOCTH, XAPAKTEPU3YIOIIHUX 3TAIIBI ®OPMHUPOBAHUSA
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Kauecmeo  3nanuii  XapakTepu3yeTcsi  CIIOCOOHOCTbIO  OOydYaromlerocss  TOYHO,
CTPYKTYPUPOBAHHO U YMECTHO BOCIIPOU3BOANUTH HH(POPMAITUIO, TIOITYUYEHHYIO B ITPOIECCE OCBOCHHUS
IUCLUIUIMHBL, B TOM BHJE, B KOTODOM OHa Oblla H3JI0)K€HAa B Y4eOHOM U3JaHMU WU
MIPETo1aBaTeNIeM.

Ymenusa, xak npaBuio, GOpMUPYIOTCS Ha 3aHATUAX CEMHHAPCKOrO THIA, a TAaKXKe MpHU
BBITIOJIHEHUH JIA0OPATOPHBIX padoT. 3alaHusl, HAIIPAaBJICHHBIC HA OLIEHKY YMEHUH, B 3HAYUTEIHHON
CTENEeHU TPeOYIOT OT 00YYaroLIUXCs MPOSBICHUS CTEPEOTUITHOCTU MBILUIEHUS, T.€. CHOCOOHOCTH
BBINOJIHUTE PaboTy MO oOpasiam, ¢ KOTOpIMU OH paboTan B npouecce o0ydenus. [IpernonaBarens
e OLICHUBAET CBOEBPEMEHHOCTb U MPABUIIBHOCTD BBIITOJIHEHUS 3aJaHUsL.

Hagviku - 3TO yMeHUs, pa3BUTbIE M 3aKPEIUICHHbIE OCO3HAHHBIM CaMOCTOSATEIbHBIM
TpyaoM. HaBeiku (OpMHUPYIOTCS TIPU CaMOCTOATEIHHOM BBIMOJIHEHUH 00YUYaIOIIUMUCS MPAKTHKO -
OPMEHTUPOBAHHBIX  3aJlaHUH, MOJCIUPYIOIIUX  pellIeHHue UM POM3BOJICTBEHHBIX,
COLMOKYJIBTYPHBIX W TIPAaBOBBIX 3a7ad B COOTBETCTBYIOIIEH o00nacTu mpodeccunoHaIbHON
NesTeIbHOCTH, KaK MPaBUJIO, IIPU BHIIOJIHEHUH JOMAIHUX 33JaHUM, KypCOBBIX IPOEKTOB (pador),
HAYYHO-HMCCIIEIOBATENBCKUX PA0OT, MPOXOXKACHUH TPAKTHK, NMPH paboTe WHAMBHIYaTbHO WU B
coctaBe rpynnsl U T.4. [Ipu 3Trom OOyuaromuiicss MOCTaBIE€H B YCJIOBHUS, KOTJa OH BBIHYXICH
CaMOCTOSITENIbHO (TBOPYECKH) MCKaTh MYTH W CPEACTBA ISl Pa3pelieHus] MOCTABJICHHBIX 3ajad,
CaMOCTOSITEJIbHO IUIAHUPOBaTh CBOI pPabOTy W aHAIU3UPOBATh €€ pe3ysbTaThl, NPUHUMATh
OTIpeJIeIIEHHBIE PEIICHHUS B pAMKaX CBOMX ITOJTHOMOYHI, CAMOCTOSITEIIbHO BRIOMPATh apTyMEHTAIIHIO
U HECTH OTBETCTBEHHOCTb 3a IPOJENAaHHYIHO paboTy, T.€. NPOSIBUTH BIIAJCHHUE HABBIKAMHU.
B3anmopneiictBe ¢ mpenogaBaTeNieM  OCYIICCTBIISACTCS MEPUOAWYECKH IO  3aBEPIUICHHUIO
OIpEJICJIEHHBIX 3TanoB padoTbl M MPOXOJUT B BHUJEC KOHCyiabTauui. Ilpu oueHke BiageHUs
HaBBIKAMHU TIPENOJaBaTelieM OIICHWBACTCS HE TOJBKO NPAaBWIBHOCTH PEUICHHS BBIMOJHEHHOTO
3aJlaHusl, HO M CIOCOOHOCTh (TOTOBHOCTb) OOYyYalOIIUXCS pemaTbh MO0J00HbIE MPaKTHUKO-
OpPHEHTUPOBAHHBIE 3aJaHUsI CAMOCTOATENBHO (B TEPCHEKTHBE 3a CTEHaMHU BY3a) M, TJIaBHBIM
00pa3oM, CIOCOOHOCTh OOydYaroImuxcs OOOCHOBBIBaTb M apryMEHTUPOBAaTb CBOU pEILEHUS U
MIPEUIOKEHUSI.

Yemuwut  onpoc - 310 mpouenypa, OpraHM3oBaHHas Kak clenuaibHas Oecena
MpenoiaBaTelis ¢ Tpynmnoi odydarommxcs (PpoHTaNbHBIN OMPOC) WM C OTACIBHBIMU CTY/IC€HTAMH
(MHOUBHyaJ bHBIH OMPOC) C I1IENbI0 OLEHKH CHOPMUPOBAHHOCTH y HHMX OCHOBHBIX MOHSATHH H
YCBOEHHUS yueOHOr0 MaTepHarna.

Tecmut sBrsitOTCS TMpocTeiiell popmMa KOHTPOJIS, HAllpaBJIC€HHAs Ha MPOBEPKY BIIAJACHUS
TEPMUHOJIOTHYECKUM  anmapaToM, COBPEMEHHBIMH HH()OPMAIMOHHBIMH  TEXHOJOTHUSMH U
KOHKPETHBIMU 3HAaHUSAMM B OOJIACTH (PYHAAMEHTAJIBHBIX M MPUKIATHBIX JUCHUILIMH. TeCT MOXET
MPEJIOCTABIISATE BO3MOKHOCTh BBIOOpA W3 TEPEYHS OTBETOB; OJUH WIJIM HECKOJIBKO MpPaBUIBHBIX
OTBETOB.

Ilpakmuueckue 3anamus - ocodasi GpopmMa CoYeTaHUSI TEOPHH U MPAKTHKH. VX Ha3HaueHHe
— yrayOneHue npopabOTKHM TEOPETHMUYECKOro Marepuana TMpeAMeTa IyTeM peryjispHod H
IUTAHOMEPHOM CaMOCTOSITENNbHOM paboThl  oOydarolmuMcsl Ha MpOTsDKEHUH Beero Kypcea. Iponecc
MOJrOTOBKM K MPAaKTUYECKUM 3aHATHSAM BKJIIOYAET M3y4deHHE 00s3aTeNbHOM M JIOTOJHUTEIbHON
JUTEpaTyphl 1O paccMaTpUBaeMOMY BOIpocy. HemocpeacTBeHHOE NpOBENeHHE MPAKTHYECKOTO
3aHATHS MIPENOIaraeT:

WH/IMBUYAIbHBIC BBICTYIUICHUS OOYYAIOMIMXCS C COOOMICHHSAMH 110 KaKOMY-JIHOO BOIIPOCY
u3ydyaeMoi TeMbl, (DpPOHTAIbHOE OOCYXJIEHHE paccMaTpuBaeMoil mpoOiaeMbl, 00O0OIIEHUS U
BBIBOJIBI, pEIICHHUE 3319 ¥ YIIPAKHEHUH 110 00pasiry.

PA3JEN 8. METOJAUYECKHUE YKA3AHUSA JUISI OBYYAIOIIUXCSI 110 OCBOEHUIO JIUCIATIIMHbI

8.1. Meroanuyeckue peKOMEHAAIMH 110 HANIMCAHMIO ICCce

Occe (0T (hpaHIy3CcKOTO €SSal — OMBIT, HAOPOCOK) — KaHP HAYIHO-TTYOIHIIUCTHYECKOM
JUTEPATYPHI, OTPAXKAIOMINHN TOTIEPKHYTO-NHANBUAYATIBHYIO ITO3UIINIO aBTOPA MO0 KOHKPETHOU
npobieme.
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['maBHBIMM OCOOEHHOCTSAMH, KOTOPBIE XapaKTEPU3YIOT 3CCE, SBJIAIOTCS CIEAYIOIINE
ITOJIOXKEHUS:

e cOOCTBEHHas: NO3MLMA 00sA3aTeNbHO JOJKHA OBbITh apryMEHTHUpPOBaHA M IMOIKpPEIUIeHA
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-UCCIIE0BATEIbCKUN, TpeOyrowIHii YETKOH,
MOCTIEIOBATEIbHOM W JIOTUYHOM CHCTEMBI JIOKA3aTENIbCTB; MOXKET OTJIMYAThCS OOpPa3HOCTHIO,
OPUTMHAJIBHOCTBIO, AOPUCTHUHOCTBIO, CBOOOAHBIM JIEKCUUECKUM COCTAaBOM S3bIKA.

® JCCIIEJOBAHME OIPAaHUYMBAETCS UETKOH, JIAKOHUYHOM MpOoOJIEMON C BBISBICHUEM
IIPOTUBOPEYUI U pa3pellieHUEM 3TUX IPOTUBOPEUNI B JaHHOM paboTe.

8.2. MeToauuyecKue PECKOMEHIANHA 110 UCITOJIB30BAHUTO KeiicoB

Ketic-memoo (Casestudy) — MeTo]1 aHain3a peaabHOM KU3HEHHON CUTYaIlUH, OITUCAHUEC
KOTOPOH OJJHOBPEMEHHO OTPa)KaeT HE TOJIBKO KaKyl0-THOO0 MPaKTHUECKYIO MPOOIeMy, HO H
aKTyaJlu3UpYeT ONpeAeNeHHbIM KOMIUIEKC 3HAaHUI, KOTOPBII HEOOXOIUMO YCBOUTH MPU
paspernieHuu gaHHoM mpoosieMsl. [Ipu s3TomM cama mpoOema He UMEET OJJHO3HAYHBIX PEIICHUH.

Kelic kak METO/ OIIEHKH KOMIIETCHIIUN JOKEH yIOBIETBOPSTH CIASAYIOUIUM 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,
MMETh aKTyaJIbHYI0 TMPpo0JIeMy, TO3BOJISIIOIIYI0O IPUMEHHTh pa3HOOOpa3Hble METOABI aHAU3a 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
KBaJIN(DUKAIIMOHHBIE XapaKTEPUCTUKH, KaK CIOCOOHOCTh K MPOBEACHUIO aHAJIN3a U IMarHOCTUKU
pobJeM, yMeHUe YeTKO (POpMYIMPOBATH U BBICKA3bIBATh CBOIO MO3UIIMIO, YMEHHE 00LIaThC,
JUCKYTHPOBaTh, BOCIPUHUMATh U OLIEHUBATh HHPOPMAIUIO, KOTOPast IOCTYNAET B BEpOaIbHON U
HeBepOanbHOI hopme.

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

KoMIeTeHTHOCTHO-OpPUEHTHPOBAHHOE 33JJaHUE — 3TO BCEr/la MPAKTUUECKOE 3a/I1aHHeE,
BBITNIOJTHEHHE KOTOPOTO HAlleJICHO Ha IEMOHCTPUPOBAHUE JJOKA3aTEJIbCTB HAJTMUUS Y 00yJaromuxcs
c(hOpMHUPOBAHHBIX KOMIETSHIINI HEOOXOIUMBIX 7Sl OyAyIei npodeccuoHaIbHOMN 1eATeTbHOCTH.

KoMreTeHTHOCTHO-OpHEeHTUPOBAHHBIC 3aaHuUsT OBIBAIOT PA3HBIX BUJIOB:

® HanpaBJEHHbIE HAa IOArOTOBKY KOHKPETHOrO NPAKTUKO-OPUEHTUPOBAHHOIO IPOIAYKTA
(pa3paboTka CTPYKTYphI TOCYapCTBa, pa3padoTKa CUCTEMBI IEHHOCTEH 00IIecTBa u ap.);

® QHAJIWTUYECKOTO U JUArHOCTUYECKOrO XapakTepa, HalpaBJICHHbIC HA aHAIN3 Pa3TUYHBIX
aCmeKTOB H TPOOJIEM YIPaBIEHYECKOW JeATEIbHOCTH (aHAIW3 BHEIIHEH MMOJHTHYECKOU
00CTaHOBKH, aHalHW3 BHYTPEHHEH MOJUTHYECKONH OOCTAHOBKHM B DPAa3JIMYHBIC MEPUOJBI PA3BUTHUS
PYCCKOTO TOCYyAapcTBa | T. 11.);

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

Ocnoenasn numepamypa '*

bepesuna, H. A. Maremaruka [DneKTpoHHBIN pecypce] : yueOHoe mocooue / H. A. Bepesuna.
— 2-¢ u31. — DIIeKTPOH. TeKCTOBbIe AaHHbIe. — CapartoB : Hayunas kaura, 2019. — 125 ¢c. —
978-5-9758-1741-9. — Pexum pocryna: http://www.iprbookshop.ru/80988.html

boGeuieBa, T. H. Marematuka U aHaJMTHYECKass TeoMeTpHs [DIEKTPOHHBIA pecypc| :
yaeOHo-MeTonuyeckoe nocooue / T. H. boOwinera, JI. B. Kupesnosa, T. H. TutoBa. — D1eKTpoH.
TekcToBbIe fanHbie. — M. : MUCHU-MI'CY, Aii [Iu Op Meauna, ObC ACB, 2018. — 144 ¢c. — 978-
5-7264-1909-1. — Pexwum gocryma: http://www.iprbookshop.ru/80626.html

Enpkun, A. I'. Marematuka W aHaJMTHYECKas TeOMETpHs [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / A. I'. Expkun. — DnekTpoH. TekcToBble faHHbie. — CapaToB : By3oBckoe oOpa3oBaHue,
2018. — 95 ¢. — 978-5-4487-0325-6. — Pexxum pocrymna: http://www.iprbookshop.ru/77939.html

AxmerranueBa, B. P. Marematuka. MatemaTtuka [DIeKTpoHHBIN pecypc] : yaeOHOe mocodune
/ B. P. Axmerrammea, JI. P. TangyrnunoBa, M. WU. langyrnuHOB. — DIEKTPOH. TEKCTOBBIC
nanHble. — M. : Poccuiickuii rocynapcTBeHHbIM YHUBEpCHUTET npaBocyaus, 2017. — 60 ¢. — 978-
5-93916-552-5. — Pexwum mocrymna: http://www.iprbookshop.ru/65863.htm |
Jononnumenvnasa numepamypa'?

Jlenosckas, E. B. Marematuka u ananutuueckas reomerpusi. COOpHUK 3a7a4 [DJIeKTPOHHbBIN
pecypc] : npaktukym / E. B. JlenoBckas. — DIeKTpOH. TEKCTOBbIE JaHHbIe. — M. : MoCKOBcKas
roCy/apCTBeHHasl akajeMus BojHoro Ttpancmopra, 2017. — 100 c. — 2227-8397. — Pexum
nocryma: http://www.iprbookshop.ru/76710.html

EmenssinoBa, T. B. Maremaruka . Pemienue THUNOBBIX 3amay [DJIEKTPOHHBIA pecypce]| :
yuebHoe mocobue / T. B. EmenbanoBa, A. M. Konp4aroB. — DJEKTpPOH. TEKCTOBBIC TAaHHBIE. —
CaparoB : Ait Ilm DOp Memua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum pocryma:
http://www.iprbookshop.ru/74559.html

HEPE‘JEHI) I/IH(l)OpMaIlI/IOHHBIX TEXHO.TIOFHfI, HUCMOJb3yEMbBIX IMNPHU OCYHICCTBJICHHH
Oﬁpa30BaTeﬂbHOFO nmpouecca nmo 1MCuuIlJInHe

Humepnem-pecypcui, coepemeHHble npocgpeccuonanvnole oazvl OaHHDbIX,
UHDOPMAUUOHHO-CNPAGOUHBIE U NOUCKOBbIE CUCIEMbL

Hnmepuem-pecypcei,
Opranusanus 0e30macHOCTH U coTpyaHudecTBa B EBporte: http://www.osce.org/
Opranusanus O0beAMHEHHBIX Harwii: http://www.un.org/
Opranmzanus 1o besomacnoctu u CorpynuuyectBy B EBpore: Www.0Sce.org
Coget Eppomnsr: http://www.coe.int

IOHECKO: http://www.unesco.org

cospemennbvle npogheccuonanvbHvle 06a3vl OAHHBIX,
BcemupHnas opranusaiust 3apaBooxpanenus: http://www.who.ch/
Bcemupnas Toprosast opranuzanusi: WWw.wto.org
EBponeiickuii mapmamenT: http://www.europarl.eu.int
Espomneiickuii Coro3: http://.europa.eu.int
MexnyHapoaHas opranu3anus Tpyaa: http://www.ilo.org

um[)opmauuouuo-cnpaeouubte U nOUCKoeble cucmemol

9BC «IPRsmart» http://www.iprbookshop.ru
CnpaBounas npaBoBas cucrema «KoncynsrantlLimrocy: http://www.con-sultant.ru

1 13 3BC
1213 B3BC
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KomIuiekT JTHIIeH3MOHHOT0 IPOTPAMMHOI0 o0ecnedeHHsI

Microsoft Open Value Subscription mus pemennii Education Solutions Ne Tr000544893 or
21.10.2020 . MDE Windows, Microsoft Office u Office Web Apps. (cpok neiictBus o 01.11.2023

r.)

AntuBupycHoe mnporpammHoe obecniedenue ESET NOD32 Antivirus Business Edition
noroBop Ne 1C00-006348 ot 14.10.2022 . (cpok aeictBus g0 13.10.2025 )

[IporpamMmmHuoe obecneyenune «Mupanonuc» cucreMa BeOMHapoB - JIMIEH3MOHHBINA 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. ) (cpok neiictBus go 10.07.2023 r.)

DnexTpoHHas HHQOpPMaLMOHHO-0Opa3oBareibHas cpena «1C: YHuUBepcHTET» TOTOBOP OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

Nudopmarnmonnas cucrema «llepBeiitbut» cybnunensuonnsiii gorosop ot 06.11.2015 r.
Ne009/061115/003 (6eccpouro)

Cucrema tectupoBanus INdigo nunensuonnoe cornamerue (JJorosop) or 08.11.2018 . NoJl-
54792 (6eccpouHo)

Wudopmanmonno-nonckopas cucrema «Koncynsrant ILmoc» - moroBop 06 HHGOPMAITHOHHO
noazepkke ot 26.12.2014, (6eccpouno)

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

Hayunast anekrponnas ounbimmoreka eLIBRARY nunienzuonnsiii qoroop SCIENC INDEX Ne
S10 -3079/2022 ot 12.01.2022 1. (cpok aeiictBust g0 27.01.2024 1)

CB000IHO pacnpocTpaHsieMoe NPOrPaMMHOe odecrnieyeHune
Kommnekr onmaitn  cepBucoB GNU ImageManipulationProgram, cBoGoaHO
pacmpocTpaHsieMoe MPOrpaMMHOE o0ecTieueHre

Ilpozpammnoe obecneuenue omeuecmeennozo npou3600cmea

[Tporpammuoe oGecrnieuenune «Mupanonucy» cucremMa BeOMHapoB - JIMIEH3MOHHBINA J10TOBOP
244/09/16-x ot 15.09.2016 (Crenudukarus k JluieHsnoHHOMY goroBopy 244/09/16-x ot
15.09.2016, ot 11.05.2022 1. ) (cpoxk nevictBus 1o 10.07.2023 1)

OnekTpoHHas WH(pOpPMALMOHHO-0Opa3oBatenbHas cpefa «1C: YHuBepcuTET» OTOBOp OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

Nupopmanmonnas cucrema «llepeiitbut» cyOmunensuonssiii gorosop or 06.11.2015 r.
Ne009/061115/003 (Geccpouno)

Cuctema tectupoBanus Indigo nunensuonnoe cornamenue (JJorosop) or 08.11.2018 . NoJI-
54792 (6eccpouHo)

WNudopmanmonno-nouckopas cucrema «Koncynsrant [lmtoc» - mporosop 06 HHGOpMAIIMOHHO
noazepxke ot 26.12.2014, (6eccpouno)

OnekTpoHHO-0MOMMoTeuHast cuctema [PRsmart nunensuonssiii nporosop or 01.09.2022 r.
Ne9489/22C (cpox aeiictBus mo 31.08.2024 1)

Hayunas snexrponnas 6ubnuoreka eLIBRARY nunensuonnsiit gorosop SCIENC INDEX Ne
SI0 -3079/2022 ot 12.01.2022 . (cpok aeiictBus go 27.01.2024 r.)

PA31EJa 10. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O IMPOIECCA

Y4eOHast ayuTopus AJis TPOBEICHUS O6opynoBaHue: CHEIHATU3UPOBAHHAS MebOenhb
3aHATHUH JICKITMOHHOTO THIIA, 3aHATUI (mebenp aymutopHas (12 crtonoB, 24 cCTynbeB,
CEMHMHAPCKOr'0 TUIIA, IPYIIIOBLIX U J0CKa ayauTOpHas HaBecHasl), CTON
WH/IMBUYAIbHBIX KOHCYJbTAIINH, MIPETIoIaBaTelsl, CTYJ MPETOAaBaTEIS.
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TEKYIIEro KOHTPOJIA U MPOMEXKYTOUHON
aTTecTaluu

Texnuueckue cpesicTBa 00y4eHU:
IIEPCOHAJIBHBINA KOMIIBIOTEDP; MYJIbTUMEIUNHOE
obopynoBanue (IPOEKTOP, IKPaH).

TTomerienue miIst caMOCTOATEIbHOMU
paboThI

CrnenmanusupoBanHas meoens (9 cTonos, 9
CTYJIBEB), IEPCOHATBHBIC KOMIIBIOTEPHI C
BO3MOKHOCTBIO TTOAKIIOYCHHS K CETH
«HTEepHeT» N 00ecreueHNeM I0CTyIa B
AJIEKTPOHHYIO HH(POPMALIMOHHO-
00pa3oBaTeNbHYIO cpey YHUBEPCUTETA
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