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Pabouass mporpamma aucummumHel «MatemaTtuka». Hampasnenne mnoaroroBku 38.03.01 DxoHomuka,
HaIpaBIeHHOCTh (poduiis): «IkoHoMuKa opranuzamuit»y / K.JI. lafimapaanosa. — M.: UMIID um. A.C.
I'puboenosa — 30c.

Pabouas mporpaMMa JUCHUMIUIMHBI COCTaBJI€Ha Ha OCHOBAaHUM (ellepalbHOrO0 TroCyIapCTBEHHOTO
00pa3oBaTeIbHOr0 CTaHJapTa BBICHIETO 00pa3oBaHWs — OakajaBpuaT IO HANpaBJICHHUIO MOATOTOBKH
38.03.01 OxoHOMUKa, YTBEp)KACHHOTO MpHUKa3oM MUHHCTEpCTBA HAyKM U BBICIIEro 00pa3oBaHUs
Poccutiickoit ®enmeparuu ot 12 aBrycra 2020 1. Ne 954 u IlpodeccrnonanbHOTO cTanmapra « IKOHOMHUCT
npeanpustusy oT «30» mapta 2021 1. Ne 1611 (3apeructpupoBan MuHUCTEpPCTBOM focTHIMU Poccuiickoit
Oenepanmu «29» anpeins 2021 r., peructpaunonnsiid Ne 63289).

Pazpaborunku: KaHAUJaT NeJarornieckux Hayk, nounent, K.JI. MlaliMmapaanoBa
OTBETCTBEHHBIN PEIICH3EHT: Kpapuenko A.B., TOKTOp 3KOHOMUYECKHUX HAYK, TOLECHT, TEKaH

SKOHOMHYECKOro (haKkynpTeTa ABTOHOMHOM HEKOMMEPUYECKOM
OpraHU3aIMH BBICIIETO 00pa3oBaHus ""MOCKOBCKHH
T'YMaHUTapHO-3KOHOMUYECKUM yHUBEPCUTET"

(D.U.0., yu. cmenenn, yu. 36anue, 00IHCHOCMb)

Pabouas mporpamMMa AMCIUIUIMHEI PAaCCMOTPEHA M 0100peHa Ha 3aceaHny KadeIphl ayauTa,
¢dbunancoB u kpeauta 06.06.2023r., mpoToxom Ne8

3aBeayromumii kadempoi /x.3.H. T.B. HoBukoBa/

Cornacosano ot bubnnoreku /O.E. Crénkuna/




PA3JEN 1. IIEJIM U 3ATAYM OCBOEHUSI TUCLIUIIJIMHBI

Juciumumba «MaTtemaTtukay SBJISETCS €CTECTBCHHO-HAYyYHBIM KypCOM, BXOIAIIUM B
CTaHJApT MaTEeMaTH4YeCKUX AMCUUIUINH, W3Y4aeMbIX TIpH OOYYEHHH TIO CHEHHUATbHOCTU
«OKOHOMUKA.

Iens n3yueHust TUCIUILTUHBI «MaTtemaTuka » — GopMHpOBaHUE Yy OYAYIIMX CIELHUATNCTOB
COBPEMEHHBIX MPEJCTABICHUM O METOJax pELIeHHs OCHOBHBIX 3a/ad JIMHEHHON anreOpbl, UX
CBA3SIX C JIPYTMMHM MaT€MaTH4YECKMMH JUCLUUIUIMHAMHU, a TAaK)K€ 3HAKOMCTBO C IPHJIOKEHUSMU
METO/IOB JINHEWHON ainreOphl K SJKOHOMHYECKUM 3a1adaM.

3aoauamu pucuyiuinHel «MaTemaTuka » SBISIOTCS HW3Y4YCHHE TEOPUM JIETEPMHHAHTOB,
anreOpbl MaTpul], merona [aycca sl pelleHdss CHUCTeM JIMHEHHBIX YpaBHEHUH M BEKTOPHOU
anreOpshl.

Mecto aucuuIUIMHBL B NpodeccHOHaNnbHOM MOAroToBKE. B mporecce wu3ydeHus
IUCLUIUIMHBL «MaTeMaThKa » CTYIEHTbl IpUOOpeTaloT (pyHIaMeHTaIbHbIE 3HaHUS 00 OCHOBHBIX
METOJIaX PpEUICHUs JMHEWHBIX MAaTeMaTH4eCKUX 3a7ad, W UX [PUMEHEHUU B Ppa3IUYHbIX
HKOHOMHYECKUX 001aCTsX.

PA3AEJ 2. INIAHUPYEMBIE PE3YJBTATBI OBYUEHMSA 11O JUCIHUATIIVHE
COOTHECEHHBIE C ILTAHUPYEMBIMH PE3YJIbTATAMU OCBOEHUS OBPA30BATEJIBHOM
IMPOI'PAMMBI

[Ipouecc wu3ydyeHuss AUCHUIUIMHBI «MaremaTuka» HampasieH Ha (GOpMUPOBaHUE
CIEAYIOIMX KOMIIETEHIIMM, KOTOpbIE TIO3BOJAT YyCBauBaThb TEOPETHMUECKUN Marepuan u
peann30BbIBaTh MpakTUYecKue 3aaauu (Ttabmuua 2.1) ¥ JocTurath IUIAHUPYEMbIE Pe3yJIbTaThl
00y4YeHHS 1O JUCLHUIUINHE.

Tabnuya 2.1
KoMneTeHTHOCTHASI KAPTA M CUUILJIMHBI
NHaukaTopsl 10CTHKEHUST KOMIIETEH T
Kareropus Ko JIl IVIAHMPOBAaHUSA Pe3yabTaTOB
P A DopMyIHPOBKA (1 P pesy
(rpymma) KOMIIEeTeH 00y4eHMsI 10 IJIeMeHTaM
. KOMIIeTeHIIUH .
KOMI eTeH it 1107011 00pa3oBaTeIbHON MPOrpaMMbI U
COOTBETCTBYIOIIMX OLIEHOYHBIX CPE/ICTB)
Oo0menpogeccuoHalbHble KOMIIETEHIIHU
Oo6menpodeccu | OIIK-2 Crniocoben HNOIIK-2.1. 3naet meTob! 1 cOopa,
OHaJIbHaA OCYIIECTBJIATD 00pabOTKU M CTATHCTUYECKOTO aHAIN3a
coop, 06pa60TI§y 1| 1aHHBIX, HEOOXOAUMBIX IS PELIEHHS
CTaTUCTUYECKUI
MOCTABJIEHHBIX 9KOHOMUYECKHX 3a]a4
S HOIIK-2.2. ¥ 6
[AHHEIX, -2.2. YMeeT ocy1IeCTBISATH cOOD,
HeoOX0oMUMBIX juist | O0PabOTKY ¥ CTATHCTHYECKUIA aHAU3
pelienus TaHHBIX, HEOOXOIMMBIX JJISl PELICHUS
MOCTaBJICHHBIX MOCTABIIEHHBIX dKOHOMUYECKHUX 3a]1a4.
SKOHOMMYICCKHX MOIIK-2.3. Biageer HaBbikamu cOopa,
3amaq
00pabOTKH M CTATUCTUIECKOTO aHAIH3a
TaHHBIX, HEOOXOIMMBIX JJISl PELICHUS
MOCTABJIEHHBIX 5KOHOMUYECKHX 3a]a4




PA3JEA 3. MECTO JUCHUATIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI
BAKAJIABPUATA

JucnunamHa «MartemaTHKa » BXOJIUT B COCTaB 00s3aTelbHOM YacTu O0jo0ka 1 «/[ucuurimHbt
(MOmynHM)» OCHOBHOM 00pa30BaTENBHON MPOrpaMMbI OakandaBpuaTa MO HAMPABICHHUIO MOATOTOBKHU
38.03.01 DxoHOMHKA.

JuctummHaa «MaTemMaTrka » ONnvpaeTcs Ha 3HAHUS, MOJTYYCHHBIE MPU H3yUYEHUU IIKOIHHOTO
Kypca «Maremarukay. M3ydenne nucuurinHbl «MaTeMaTrka » MOMOXKET B OCBOCHUH CIIEIYIONINX
nucuuiuine:  «byxrantepckuii yuyer u  aHanm3y», <«Jlorucruka», «Cratuctuka», «DOHUHAHCH,
«OkoHOMeTpHKa», «Hamoru wu Hamoroobmoxxenue», «OCHOBBI (UHAHCOBOH MaTEMAaTHUKH,
«llenoo6pazoBanue.

VYkazaHHBIC CBS3M U COJEpKaHUE JUCHUIUIMHBI «MaremaThka » JaloT O0ydaromemycs
CHUCTEMHOE TPEJCTABICHUE O KOMIUIEKCE U3y4aeMbIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro
o0ecreunBaeT COOTBETCTBEHHBIH TEOPETUUYECKUI ypOBEHb W MPAKTUYECKYIO HAIPABICHHOCTH B
cucteMe oOydeHus1 Oy IyIIeH NeaTeTbHOCTH OaKagaBpa SKOHOMHKHU.

PA31EJ 4. OBBEM (TPYJIOEMKOCTH) IMCIHUATIIVHBI
(OBIIAS, IO BUJIAM YUYEBHOM PABOTbI, BUJAM ITPOMEKYTOYHOM ATTECTALIAN)

Tabauya 4.1
TpynoeMKoOCTh IMCHUIIMHBI K BUAbI Y4eOHOIl padoThI
HA 04HOI1 (popMe 00yUeHHUsI
3.e. | Beer KonTakTHas pabdora Yacet CP | Una | KoHTpoib
49aco| 3apsTus 3ansaTus cemuHapckoro | KonrakTha Ha a1 CP
EKIHOHHOT THUIA 4 pabora o | TOArOTO
THNa KypCOBOH BKY
Jlaboparo [[Ipaktrueckue/ pabore Kyp-pad.
pHBIC CEMHHApCKHE
1 cemectp
2
6 |216 36 54 124 3auer ¢
OLICHKOH
2 cemecTp

6 |216 40 60 80 36

DK3aMeH
Bcero no pucuuniuze

12 [432] 76 | | 114 \ | 204 | 38

Tabnuya 4.2
TpyaoeMKOCTh JUCHUIJIMHBI H BUAbI Y4eOHOI padoThI
Ha 3204HOI popme 00yUeHMsI
| 3.6.‘ Bced KoHTtakTHas paboTa \ Yacel | Nna \ KonTposb \




9ac0| 3ausaTHs 3ansatus cemuHapckoro | Konrakrnas | CPua | 1 CP
ITEKIIHOHHOTO THIA paboTa 1o | MOATOTO
THIIA KYpCOBOM BKY
Jlaboparop [[IpakTrueckue/ pabore kyp.pab
HbIE CEMHHapCKHe
1 cemectp
4/
4 | 144 4 8 128 3auer ¢
OLICHKOH
2 cemecTp
g |288| 4 8 240 36
DK3aMeH
Bcero no nucuuniaube
12 | 432 | 8 | \ 16 | | 368 | 40

CTpyKTypa U coep:KaHue THCIUITHHBI

Ilepeuens pasnenoB(mMoay.eii), TeM JUCHHILUINHBI U pacnpeaeieHne y4eOHOro BpeMeHHU
o pasaejamM/TeMaM IMCHUIUIMHBI, BUAAM YYeOHBbIX 3aHATHN ( B T.4. KOHTAKTHOH padoThI),
BH/JIAM TEKYIIero KOHTPOJIsI

Tabnuya 4.3
Pacnpenesnenue yueGHoii HArPY3KH MO pa3aeiaM AU CHUILIMHBI
Ha 04YHOM (hopMe 00yUeHUs
KonTaktHas pabora
3aHATHA Yacsl CP ia Bcer
Tembr\ CCMHUHAPCKO Ha Kontpo |0
3auaTus KonrtaktH s
paznenbi(MOIyIn) ro Thmna HOJTOTOB b qaco
JEKIUOHHO ast pabora CP
r'o TUIA [Tpax | 1o kyp.p. Ky KyP-p- B
JIab.
P /ceM.
JIunetinas
anreopa 15 20 62 97
AHanmutnueckas
T€OMETpHUS
[Ipenen
MMOCJIEI0BATENLHO
CTU U (PYHKLIHUH. 21 24 62 107
HenpepbiBHOCTH
GyHKIMH.
3auder 2
Beero 36 54 124 2 216
1 cemecTp
[IpousBoaHas
byHKIUY. 18 26 40 84
[Ipumenenue
MIPOU3BOTHOM.




Heonpenenennsiit
UHTerpanl
Panpi. Teopis 22 36 40 58
BEPOATHOCTEH
JK3aMeH 36 36
Beero 40 60 80 | 36 | 216
2 cemecTp
Bcero uacos 76 114 204 38 432
Tabnuya 4.4
Pacnpenesnenue yueGHoil HAPY3KH MO pa3aeiaM AU CHUILIMHBI
Ha 3204HOI popme 00yUeHMSI
KonraktHas pabora
3aHsTHs Yace CP | oo Beer
Tembr\ CCMHUHAPCKO Ha Kontpo | 0
3aHATus KonTakTH s
paznenbi(MOIyIn) ro Thmna HOJTOTOB b qaco
JEKIIUOHHO ast pabora CP
r'o TUIA [Ipax | 1o kyp.p. Ky KYP-p- B
JIab.
P /ceM.

JIuneitnas
anrcbpa 2 4 64 70
Ananutuueckas
reoMeTpus
[Ipenen
MOCJIE0BATEIHHO
CTU U (PYHKLIHUH. 2 4 64 70
HenpepbiBHOCTH
GyHKIMH.
3ayerT c ol1I. 4 4
Bcero 1 cemectp 4 8 128 4 144
[IpousBogHas
byHKIMH.
Hpmuenere 2 4 120 126
MIPOU3BOTHOM.
Heonpenenennsrit
UHTErpal
Panpi. Teopis 2 4 120 126
BEPOSTHOCTEH
DK3aMeH 36 36
Bcero 2 cemectp 4 8 240 36 288
Bcero uacor 8 16 368 40 432




Cone

Tabauya 4.5

JKaHHe Pa3aeoB JUCHUIIMHBI

HaumeHnoBaHue pa3jaesa

Conep:xaHue pa3jaesia JMCUUIITHHbBI

JInneiinas aiaredpa

Martpuisl u onpegenutrenu. Matpulbl U onepanyy HajJl HUMU.
Ob6patumsbie MaTpuibl. OOpaTHast MaTpula U €€ BbIYHCIICHUE.
[lonsitue moacraHoBkU. YUeTHbIE M HEYETHBIE MMOACTAHOBKHU.
Onpenenurens kBaapatHo wmatpuubl. [IpaBuno Capproca.
OcHoBHbIE CBOMCTBA OIIPEACIIUTENS. MuHopsI u
anreOpandeckue AonoiaHeHus. Panr matpuiel. Pazmoxenue
OTIpeNIeNIUTENI MO CTpPOKe MWiM cTonOIyy. Pemenue cucrtem
JUHEWHBIX anreOpanvecKux ypaBHEHUH mo npasmry Kpamepa.
OOue cBefeHHUS O CHUCTEMax JIMHEHHBIX airedpanyecKux
ypaBHEHUU. BeKTOpHOE MPOCTPaHCTBO, JIMHEHHBIE OINEpaINU
HaJ BekTopamu. JIuHelHas 3aBUCUMOCTb M HE3aBHCUMOCTH
CHUCTEMBbI BEKTOpOB. ba3uc © paHr KOHEYHOW CHCTEMBI
BEKTOpOB. CHUCTEMbI JIMHEHHBIX YpaBHEHUU. DJIeMEHTapHbIC
npeoOpa3zoBaHus cucTeMbl. Kputepuii COBMECTHOCTH CHCTEMBI
JMHEWHBIX ajredpanyueckux ypaBHeHUHU (Teopema Kponekepa-
Kanemnu). CrtyneHuarble MaTpuilbl M CHCTEMbBl JIMHEHHBIX
anreOpanveckux  ypaBHeHH.  OJHOPOIHBIE  CHCTEMBI
JIMHENHBIX ypaBHeHUN. OyHAaMEHTAIbHASL CUCTEMA PEIICHUH.
Pemenne cucreM NMHEHHBIX ypaBHEHUM MeronoM ['aycca
(MEeToOM TMOCIENOBATEIbHOTO HCKIIOYEHHUS! TMEPEMEHHBIX).
Mogens MHOT'OOTPACIIEBOM 3KOHOMUKH JleoHnThEBA
(6amaHCOBBIN aHAIN3).

AHaTUTHYECKAA
reoMeTpus

Bekrop. Knaccudukanus Bekropos. JIuHelinble onepamuy Haj
BekTopaMu. [lpoekmuss BekTopa Ha 0cb. JlekapToBbI
KOOpJAMHAThl BEKTOPOB W ToueK. IlonsipHBIE KOOpAMHATHI.
CxansapHoe mpou3BeICHUE BEKTOPOB, €0 OCHOBHBIE CBOMCTBA,
KOOpAMHATHOE BBIPAKEHUE. YIOJd MEXAYy BEKTOpaMH.
BekrtopHoe M cMemIaHHOE MPOM3BEIEHUSI BEKTOPOB, HX
OCHOBHBIE CBOWMCTBA U T€OMETPUUYECKUN CMBICIL.

[Ipsamass Ha MIOCKOCTU. YpaBHEHUE MPAMOU MPHU Pa3TUUHBIX
rapameTpax ee 3aJaHus. YToJ MexXay HnpsaMbIMu. PaccrosiHue
OT TOYKH 10 npsaAMoil. [IpsiMas U MIOCKOCTh B MPOCTPAHCTBE.
YpaBHEHHE IIJIOCKOCTH M IPAMOM B IPOCTPAHCTBE. YTIOI
MEXIY IUIOCKOCTSAMH. YTOJl MEXIY HPSAMBIMU. YTOJI MEXIY
IIPSIMOM U INIOCKOCTBIO.

IIpenen
MOCJIeI0BATEIbHOCTH 1
¢pynknun. HenmpepbIBHOCTD
GyHKumnm.

Ilpenen 4ucIOBOM MOCHENOBATENBHOCTY M €r0 TI'€OMETPUYECKUMA
cmeici. [Ipenen ¢pyHKunu B 0ECKOHEUYHOCTH M B Touke. beckoHeuHO
MaJible 1 OECKOHEUHO OOJBLINE BETHYMHBI, UX CBOHCTBAa. OCHOBHBIE
TeopeMbl O npenenax. IlpusHaku cCyliecTBoBaHMS —IIpenena.
3ameuarensHble Tpenensl OnpenesieHne HeNpepbIBHOCTH (YHKIIMU
B Touke. CBoiicTBa (pyHKIMIA, HENMpPEpHIBHBIX B Touke. CBOWCTBa
(GyHKUUH, HenpepblBHbIX HAa OTpe3ke. Touku pas3pbiBa (YHKLUH.
Touku pa3pbiBa IEPBOro U BTOPOTO POJA.

IIponsBonHast pyHKIUM.
IIpumeHeHMe TPOM3BOIHOM.

[MpousBognast  QyHkumu. DUNYECKHiA, HSKOHOMUYECKHA H
TCOMETPUYECKUI  CMBICH  MPOWM3BOJHOW. HempepblBHOCTE
nuddepennupyeMocts GyHknud. OCHOBHBIC IpaBuia U (HOPMYJIbI
muddepenniupoBanus. IlpomsBogHbie  CIIOKHOW W 0OpaTHOM
¢dynkimii. [[pon3BoIHBIC BRICIIMX MOPSAKOB. DKCTPEeMyM (hYHKITUH.
HeoOxomumoe ycnoBue sxctpemyma. [lepBoe goctarodnoe ycimoBue
skcTpemyMa. Cxema wmcciiefioBaHus (GYHKIUH HA OKCTPEMYM.




Bropoe pmocratouHoe ycioBue OSKcTpemyMa. HawmOombiiee wu
HaMMEHbIIIee 3HaUCHHE (PYHKIIMH Ha OTPE3Ke.

Heonpenesennnlii muTerpaa. | CpolicTBa HEONpPEIEICHHOr0 WHTErpana. MHTerpaibl OT OCHOBHBIX
Pansi. ¢ynkuuii. Popmynbl uHTEerpupoBaHHsA. [loHSATHE O YHCIOBBIX
pagax. Cymma psga. Cxopgmuecs | pacXofdIivecs psAbl.
Heo6xonumblil pu3HaK CXOIUMOCTH 3HAKOIOJIOXKHUTEIBLHOIO psia.
JloctaTouHble  MpPHU3HAKKM  CXOAMMOCTH  3HAKOMOJIOXHUTEIbHBIX
psanoB. 3HakonepeMmeHHble psabl. [Ipu3Hak JleiiOnuma. AGcomoTHas
U YCIOBHAas CXOIUMOCTb 3HAKOIEpEeMEHHBIX paaoB. [lonsarue
¢bynKIoHaneHOTO psiga. CTeneHHsle psnbl, UX Kilaccudukamus u
cBolicTBa. O0MacTh CXOAUMOCTH (YHKIMOHAIBHOTO paga. Popmyna
JUIsl BBIYMCIIEHUS] painyca CXOAMMOCTH.

Teopusi BeposiTHOCTEH Crydaifapie  coObrTs.  Kimaccmdukanus ciaydalHBIX — COOBITHH.
BeposiTHOCTh CITy4aiiHOTO COOBITHS. DJIEMEHThI KOMOWHATOPUKHU.
Teopembl CHOXKEHHS W YMHOXCHHS BeposTHOcTed. Dopmyna
nojHo# BepositHocTu. Popmyiia balieca. [IoBTOpHBIE HE3aBUCHUMBIE

ucnbiTanusi. Popmyna bepnysim.

SAHATHUA CEMUHAPCKOI'O THITA
IlIpakmuueckue 3anamus
O0mme pekoOMEHIAIMH 10 IOATOTOBKE K NPAKTHYECKUM 3aHATHAM

[TpakTryeckue 3aHATHS MPEICTABISAIOT 0CO0YI0 POPMY coueTaHHs TECOPHH U MPAKTUKU. X
Ha3HauYeHHe — YriIyOJieHue MpopadoTKH TEOPETUIECKOT0 MaTepHala npeaMeTa myTeM perysipHoi
Y TUTAHOMEPHOM CaMOCTOATEIbHOM paboThl CTYICHTOB Ha MPOTSHKEHUH Beero Kypea. [porecc
MOATOTOBKU K MPAKTUYECKUM 3aHATHUSAM BKIIOUACT U3yUEHHE 00513aTENbHON U TOTOIHUTEIbHOM
JTUTEPaTypHI 110 paccMaTpUBaeMoOMy Bompocy. HemocpeacTBeHHOE IPOBECHIE MPAKTUIECKOTO
3aHSTHS MIPEATNONAraeT, HalpuMep:

— UHAUBUAYAJIbHBIC BBICTYIIJICHUSA CTYJACHTOB C COOGH_IGHI/ISIMI/I 10 KaKOMy-J'II/IGO BOIIPOCY
HU3y4aeMOM TEMBI;

— (ppoHTATBHOE OOCYKIEHHE paccMaTpUBaEMOM MpoOIeMbl, 000OIIEHHS 1 BBIBOIBI;

— peleHue 3a1a4 ¥ yrpakHeHu# mo o0pasity;

— pElICHNE BapUAHTHBIX 33]a4 U YIIPaKHEHUH;

— IPOEKTUPOBAHKUE U MOJICIMPOBAHHUE PA3HBIX BUJOB U KOMIIOHEHTOB MTPO(eCCHOHATILHOM
ACATCIIBHOCTH.

— BBINIOJIHEHHE KOHTPOJIBHBIX PaboT;

— paboTy ¢ TecTamu.

HpI/I MOATOTOBKC K NPAKTUYCCKUM 3aHATHAM CTYACHTAM PCKOMCHIAYCTCA: BHUMATCIILHO
03HAKOMHTHCS C TEMATHUKOM MPAKTUUECKOTO 3aHSTUS; IPOYECTh KOHCIIEKT JIEKIIUHU TI0 TEME,
U3Y4YUTh PEKOMEHOBAaHHYIO JIUTEPATYPY; COCTABUTh KPATKUH IIJIaH OTBETA HA KaXKIbIH BOIIPOC
MPAKTUYECKOTO 3aHSTUS; IPOBEPUTH CBOM 3HAHMS, OTBEUasi Ha BOIIPOCHI ISl CAMOIIPOBEPKH.
[IpakTUyeckue 3aHATUS Pa3BUBAIOT Y CTYACHTOB HAaBBIKK CAMOCTOATENBHOM pabOTHI 10 peIeHuIo
KOHKPETHBIX 3a/1a4.

AJ1s1 04HOM opMBbI 00yUeHUA
Tema Ne 1
Jlunennan anceopa. Ananumuueckan ceomempus

Copep:xaHue MPaKTUYECKOTO 3aHITHS




Marpuipsl 1 onpeaenuTean. Marpuisl 1 onepauuu Haa HUMU. OOpaTumble Matpunbl. OOpaTHas
Martpua u ee BbluucieHue. Ilonstue mnoacraHoBKU. YeTHbIE W HEYETHBIE IOJICTAaHOBKHU.
Omnpenenurens kBaapaTtHoW Mmatpuubl. IIpaBuiio Capproca. OCHOBHBIE CBOWCTBA OIPEAEITUTENS.
Munops! 1 anredpandeckue AomnoyiHeHus. Panr matpuibl. Pa3noxkenue onpeaenuTens MO CTPOKE
wii cronbiy. Pemenue cucreM JIMHEHHBIX anreOpanyecKux ypaBHEHHH 1o mpasmiy Kpamepa.
OO0mme cBeeHUsT O CHCTEMax JMHEHHBIX anreOpandecKux ypaBHEHUH. BekTopHOE MpOCTpaHCTBO,
JUHEIHBIE oONepaluuy Haja BeKTopaMu. JIMHEWHas 3aBUCMMOCTb M HE3ABUCUMOCTb CHCTEMBI
BEKTOpPOB. ba3uc W paHr KOHEYHOM CHUCTEMBbl BEKTOpOB. CHCTEMBbI JIUHEUHBIX YpaBHEHHII.
DOneMeHTapHble TpeoO0pa3oBaHUs CHUCTEMBI. KpuTepwii COBMECTHOCTH CHCTEMBI JIMHEHHBIX
anreOpandyecknx ypaBHeHui (Teopema Kponekepa-Kamnemnu). CtyneH4yaTble MaTpULBIl U CUCTEMBI
JUHEWHBIX alreOpandeckux ypaBHeHHH. OIHOPOIHBIE CHCTEMbl JIMHEHHBIX YpaBHEHUH.
@yHIaMeHTAIbHAs CUCTEMa pELICHUN. Pemenue cucTeM JIMHEHWHBIX ypaBHEHUM mertonoM [aycca
(METO0M IMOCJIEIOBATENBHOTO UCKITIOUEHHS IEPEMEHHBIX ). MoJ1esIb MHOT0OTPAcIeBOH 3KOHOMUKHU
JleoHTheBa (6amaHCOBBIN aHAIN3).

Bexkrop. Kmaccudukanus BekropoB. JInHeliHbIe oniepanny Haa BeKTopamu. [Ipoeknus BeKTopa Ha
ocb. JlekapToBbl KOOpPAMHATHI BEKTOpOoB U Touek. llomspHsle koopauHatel. CkanspHOe
MIPOU3BEICHUE BEKTOPOB, €r0 OCHOBHBIE CBOWCTBA, KOOPAWHATHOE BBIPAKEHHE. YTOJI MEXKIY
BEKTOpaMH. BEKTOpHOE U CMEIIaHHOE IPOU3BEACHMSI BEKTOPOB, HUX OCHOBHBIE CBOMICTBa H
F€OMETPUUYECKUIN CMBICTL.

IIpsiMasg Ha IUIOCKOCTU. YpaBHEHHE INPAMOMN IIPU PA3IUYHBIX IIapamMeTpax ee 3aJaHus. YTOoI
MeXAy npsMbIMH. PaccTtositHue oT Touku 10 npsmou. lIpsimas M MIIOCKOCTh B MPOCTPAHCTBE.
YpaBHEHHE IUIOCKOCTH WM IPSIMOM B INPOCTPAHCTBE. YTOJI MEXKAY IUIOCKOCTAMH. YTOJI MEXIY
NPSAMBIMHU. YTOJ MEKIY IPSMOMN U INIOCKOCTBIO.

JIureparypa:

Ochnoenaa tumepamypa

Ucnamranues /I.B. Matemaruka: nuddepenunanbupie ypaBHeHU : yuyeOHOe ocoOue /
Ucnamranues J1.B., [Iatkosa B.b., Iletpockux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcrt : anektponHslii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

bepesuna, H. A. Maremaruka [DnekTpoHHBIH pecypc]| : ydueOHoe mocobue / H. A.
bepe3una. — 2-e uzn. — DIEKTPOH. TEKCTOBbIE NaHHble. — CaparoB : Hayuynasa kuura, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexum nocryna: http://www.iprbookshop.ru/80988.html

bo6ruteBa, T. H. MaremaTnka U aHaIWTHYECKash Te€OMETpHUs [DIEKTpOHHBIN pecypc] :
yueOHo-MeTonudeckoe nocodue / T. H. boOwuena, JI. B. KupbsinoBa, T. H. TutoBa. — DneKTpoH.
TekctoBble anHbie. — M. : MUCHU-MI'CY, Aii [Tu Op Meaua, 9bC ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexum nocryna: http://www.iprbookshop.ru/80626.html

Enpkun, A. I'. MaremaTuka W aHaJduTH4YeCKass reoMeTpus [DJIEKTpOHHBIM pecypc| :
yuebHoe nocobue / A. I'. EnpkuH. — DJeKTpoH. TekcToBble naHHble. — CaparoB : By3oBckoe
obpazoBanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum  gocrtyma:
http://www.iprbookshop.ru/77939.html
Jononnumenvnas numepamypa

Ucnamranues /I.B. Maremaruka: nuddepenunanbupie ypaBHeHU : yuyeOHOe ocolue /
Ucnamranues J1.B., [TIatkoBa B.b., Iletpockux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcrt : anektponHslii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html



JlenoBckasa, E. B. Maremaruka U aHanuTthyeckas reomerpus. COOpHUK 3amay
[DnexTponHsbIit pecypce] : mpaktukym / E. B. JlenoBckas. — DneKTpoH. TEKCTOBBIE AJaHHBIE. — M. :
MockoBckas rocyapCcTBeHHasl akajeMusi BogHoro Tpancmnopra, 2017. — 100 c. — 2227-8397. —
Pexxum noctyma: http://www.iprbookshop.ru/76710.html

EmenssinoBa, T. B. Marematuka . Pemiennie TUNOBBIX 3adad [DJIEKTPOHHBIN pecypc] :
yuebnoe nocobue / T. B. EmenbsnoBa, A. M. Konp4atoB. — DIEKTPOH. TEKCTOBBIC JaHHBIC. —
CaparoB : A#t [lu Op Meaua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum nocrymna:
http://www.iprbookshop.ru/74559.html

Tema Ne 2
Ilpeoen nocneoosamenvnocmu u pynxkyuu. Henpepwvienocme pynxuyuu.
Conep:xaHue MPaKTUIECKOTO 3aHITHS
[Ipenen ymcinoBOW MOCIEAOBATEILHOCTH W €ro reoMeTpuueckuii cMmbica. Ilpenen dbyHkmmm B
OCCKOHEYHOCTH U B TOYKE. beCKOHEUHO Majbie U OECKOHEUHO OOJIBIIUE BEIIMYMHBI, UX CBOWCTBA.
OcHoBHbBIE TeopeMbl 0 npezaenax. [IpusHaku cyiiecTBOBaHUS MIpefena. 3aMedareabHble peaebl
Omnpenenenne HEMpepbpIBHOCTH (QYHKIMH B Touke. CBoicTBa (yHKIUI, HEMPEPHIBHBIX B TOYKE.
CgoiicTBa (yHKIMH, HEMPEPHIBHBIX Ha OTpe3ke. Toukw pa3peiBa (GyHKOHH. TOYkH pa3pbiBa
MIEPBOTO U BTOPOTO POJA.
Jlureparypa:
OcHognaa numepamypa
Ucnamramues J[.B. Maremaruka: nuddepeHnuaibabie ypaBHEHUS © yaeOHOe mocooue /
Ucnamranues /J[.B., [Istkosa B.b., [lerpoBckux I'.B.. — Mockga : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcr : anextponHslii // [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html
bepesuna, H. A. Marematuka [DneKTpoHHBIH pecypc| : ydeOHOe mocobme / H. A.
bepe3nna. — 2-e u3a. — DnEKTpoOH. TeKCTOBbIE naHHble. — Capartos : Hayunas xnwura, 2019. —
125 c. — 978-5-9758-1741-9. — Pexxum noctyma: http://www.iprbookshop.ru/80988.html
BoOpimeBa, T. H. Martematnka W aHaluTUYecKas reoMeTpusi [DIEeKTpOoHHBIA pecypc] :
ydueoHo-MeToanueckoe mocooue / T. H. boosuesa, JI. B. Kupssinosa, T. H. TutoBa. — D1eKTpoOH.
TekcToBble fJaHHble. — M. : MUCU-MI'CY, Aii IIu Op Meauna, 9bC ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexxum pocryna: http://www.iprbookshop.ru/80626.html
Enbkun, A. I'. Marematuka © aHamuTU4ecKas reoMeTpusi [DIEKTpOHHBIA pecypce]| :
yduebnoe mocodue / A. I'. EnpkuH. — DnexkTpoH. TekcToBbie naHHble. — CapaToB : By3oBckoe
obpazoanme, 2018. — 95 ¢ — 978-5-4487-0325-6. — Pexum  poctyma:
http://www.iprbookshop.ru/77939.html
Jonoanumensvnasa numepamypa
Ucnamramues J[.B. Maremaruka: nuddepeHnuaibabie ypaBHEHUS : yaeOHOe mocooue /
Ucnamranues /J[.B., [IstkoBa B.B., [lerpoBckux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcr : anextponHslii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html
Jlenosckas, E. B. Maremarnka U aHamuThyeckas rteoMerpus. COOpHUK 3amad
[DnexTponHsbIit pecype] : npaktukyM / E. B. JlenoBckas. — DJIeKTpOH. TEKCTOBbIE JaHHbIE. — M. :
MockoBcKasi TOCyJapCTBEHHAs akaJaeMusi BOAHOTO TpaHcnopta, 2017. — 100 ¢. — 2227-8397. —
Pexum nocryna: http://www.iprbookshop.ru/76710.html
EmenbsnoBa, T. B. Maremaruka . PemieHwe TUMOBBIX 3a1ay [DJIEKTPOHHBIN pecypc| :
yuebnoe nocobue / T. B. EmenssnoBa, A. M. KonpuaTtoB. — DJEKTPOH. TEKCTOBBIC JaHHbBIE. —
CaparoB : A# Ilmu Op Menua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum npocryma:
http://www.iprbookshop.ru/74559.html

Tema Ne 3
Ilpouszeoonaa gpynkyuu. Heonpeoenennwiit unmezpai.
Coneprxanue MPakKTUYECKOTO 3aHITHS



[MpousBomuass ¢yHkuu. Duznyeckuif, HSKOHOMHYECKUH U TEOMETPUUYECKUN  CMBICTT
npousBogHoi. HempeprsiBHOCTE U auddepenuupyemocts (pyHkuuu. OCHOBHbIE TpaBUia U
dopmynbel auddepennupoanus. [Ipou3BogHbIe cI0KHOW U oOpaTHOU (yHkmiA. [Ipon3BoaHbIE
BBICIIIMX TOPSAAKOB. OKcTpemyM (ynkiuu. HeoOxomumoe ycmoBue skctpemyma. llepBoe
JIOCTAaTOYHOE YCJIOBHE SKcTpemyma. Cxema wuccienoBaHHMs (QYHKLIMHM Ha 3KcTpemyM. Btopoe
JIOCTaTOYHOE yCJIOBUE 3KCcTpeMyMa. Hanbomnplee 1 HauMeHbllee 3HaueHue QYHKIIMHU Ha OTPE3Ke.

CBoiicTBa HeompeaeNeHHOro HHTerpana. MHTerpansl OT OCHOBHBIX (YHKIHMA. DOpMyIIbl
WHTErPUPOBAHUSA

JIureparypa:

Ocnoenasa numepamypa

Ucnamranues /I.B. Matemaruka: nuddepenunanbusie ypaBHeHUs : yuyeOHOe ocodOue /
Ucnamranues J1.B., [Iatkosa B.b., Iletpockux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcrt : anektponHsii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

bepesuna, H. A. Maremaruka [DnekTpoHHBIH pecypc] : ydueOHoe mocobue / H. A.
bepesuna. — 2-e uzn. — DIEKTpOH. TEKCTOBbIe NaHHble. — CaparoB : Hayuynasa kuura, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexum nocryna: http://www.iprbookshop.ru/80988.html

bo6ruteBa, T. H. MaremaTnka U aHaIUTHYECKass Te€OMETpHUs [DIEKTpOHHBIN pecypc] :
yueOHo-MeTonudeckoe nocodue / T. H. boOwiena, JI. B. KupbsinoBa, T. H. TutoBa. — DneKkTpoH.
TekctoBble anHbie. — M. : MUCHU-MI'CY, Aii [Tu Op Meaua, O9bC ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexum nocryna: http://www.iprbookshop.ru/80626.html

Enpkun, A. I'. MaremaTuka W aHajduTH4YeCKass reoMeTpus [DJIEKTpOHHBIM pecypc| :
yuebHoe nocobue / A. I'. EnpkuH. — DJeKTpoH. TekcToBble naHHble. — CaparoB : By3oBckoe
obpazoBanme, 2018. — 95 c¢. —  978-5-4487-0325-6. — Pexum  gocryma:
http://www.iprbookshop.ru/77939.html
Jlononnumenvnasn numepamypa

Ucnamranues /I.B. Matemaruka: nuddepenunanbubpie ypaBHeHUs : yueOHOe ocoOue /
Ucnamranues J1.B., [Iatkosa B.b., Iletpockux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcrt : anektponHslii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

Jlenosckasa, E. B. Maremaruka U aHanuTthyeckas reomerpus. COOpHUK 3amay
[DnexTponHsbIit pecypce] : mpaktukym / E. B. JlenoBckas. — DneKTpoH. TEKCTOBBIE AaHHBIE. — M. :
MockoBckas rocyapCcTBEHHas akafeMusi BogHoro Tpancmnopra, 2017. — 100 c. — 2227-8397. —
Pexxum noctyma: http://www.iprbookshop.ru/76710.html

EmenssinoBa, T. B. Marematuka . Pemiennie TUNOBBIX 3adad [DJIEKTPOHHBIM pecypc] :
yuebnoe nocobue / T. B. EmenbsnoBa, A. M. Konp4atoB. — DIEKTPOH. TEKCTOBBIC JaHHBIC. —
CaparoB : A#t [lu Op Meaua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum nocrymna:
http://www.iprbookshop.ru/74559.html

Tema Ne 4
Paowt. Teopus eéepoamnocmei

Coneprxkanue MPakKTUYECKOTO 3aHITHS

[Tonstne o wuMcnoBeix psgax. Cymma psga. Cxopsmgecs W pacXOIAIIUECs — PAJbL.
HeoOxonuMelii mpu3HaK CXOAMMOCTH 3HAKOMOJOXKHUTEIBHOTO psna. JlocraToyHble NpU3HAKU
CXOJIMMOCTH 3HAKOIOJOKUTEIbHBIX PSAOB. 3nakonepemenHbie psiabl. [Ipusnak JlehOHuA.
AOcComIoTHAsT U YCJIOBHAs CXOJIMMOCTHh 3HAaKOIMEPEMEHHBIX psnoB. [loHATHE (QYHKIMOHATBHOTO
psana. CteneHHbIe psAAbl, UX KiaccuuKauus U cBoiicTBa. O61acTh CXOAUMOCTH (HYHKIMOHAIBEHOTO
psana. @opmyna sl BRIYUCICHUS paamyca cxoaumocTu. Ciydaitable coObitus. Kiaccudukanus
CIIy4alHBIX COOBITHI. BEeposITHOCTh CIIydailHOTO COOBITHS. DJIEMEHThl KOMOMHATOPUKH. TeopemMbI
CIOKEHUs U yMHOXeHUs BeposTHocTed. dopmyna nonHo BeposTtHocTH. Popmyna baiieca.
[ToBTOpHBIE HE3aBUCUMBIE UCTIBITaHUS. Dopmynia bepryin.
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JIureparypa:

Ocnoenasa numepamypa

Ucnamranues /I.B. Maremaruka: nuddepenunanbubpie ypaBHeHUs : yuyeOHOe ocoOue /
Ucnamranues J1.B., [Iatkosa B.b., Iletpockux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcrt : anektponHslii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

bepesuna, H. A. Maremaruka [DnekTpoHHBIH pecypc] : ydueOHoe mocobue / H. A.
bepe3una. — 2-e uzn. — DIEKTpOH. TEKCTOBbIE NaHHble. — CaparoB : Hayunasa kuura, 2019. —
125 c. — 978-5-9758-1741-9. — Pexxum noctyma: http://www.iprbookshop.ru/80988.html

BoOwineBa, T. H. Marematnka W aHalIuTUYecKash reoMeTpusi [DIEeKTpOHHBIH pecypc] :
ydueoHo-MeToanueckoe mocodue / T. H. boosuesa, JI. B. Kupssinosa, T. H. TutoBa. — D11eKTpoOH.
TekcToBble fJaHHble. — M. : MUCU-MI'CY, Aii IIu Op Meauna, ObC ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexxum pocrtyna: http://www.iprbookshop.ru/80626.html

Enbkun, A. I'. Marematuka W aHamuTUYecKas reoMeTpusi [DIEKTpOHHBIA pecypce]| :
ydyebnoe mocodbue / A. I'. EnpkuH. — DnekTpoH. TeKcToBbIe naHHble. — CapaToB : By3oBckoe
obpazoanme, 2018. — 95 ¢ — 978-5-4487-0325-6. — Pexum  poctyma:
http://www.iprbookshop.ru/77939.html
Jonoanumensvnasn numepamypa

Ucnamramues J[.B. Maremaruka: nuddepeHnraibabie ypaBHEHUS © yaeOHOe mocooue /
Ucnamranues /J[.B., [Istkosa B.b., [lerpoBckux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcr : anextponHslii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

Jlenosckas, E. B. Maremarnka U aHamuThyeckas rteoMerpus. COOpHUK 3amad
[DnexTponHsIii pecypce] : npaktukyM / E. B. JlenoBckas. — DJIeKTpOH. TEKCTOBbIE JaHHbIE. — M. :
MockoBcKasi TOCyJapCTBEHHAs akaaeMusi BOAHOTO TpaHcnopta, 2017. — 100 c. — 2227-8397. —
Pexxum nocryna: http://www.iprbookshop.ru/76710.html

EmenbsnoBa, T. B. Maremaruka . PemieHne THUMOBBIX 3a1ay [DJIEKTPOHHBIN pecypc| :
yuebnoe nocobue / T. B. EmenssnoBa, A. M. KonpuaTtoB. — DJEKTPOH. TEKCTOBBIC JaHHBIE. —
CaparoB : A Ilu Op Menua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum npocryma:
http://www.iprbookshop.ru/74559.html

AJ1s1 3204HOM GopMBbI 00yUYeHHS
Tema Ne 1
Jlunennan anceopa. Ananumuueckas ceomempus

ConeprxaHue MPaKTUYECKOTO 3aHITHS

Marpuipsl 1 onpeaenuTean. Marpuisl 1 onepauuu Haa HUMU. OOpaTumble Matpunbl. OOpatHas
Martpuna U ee BbluucieHue. llonstue mnoacraHoBKU. YeTHbIE W HEYETHBIE I1OJICTAHOBKH.
Omnpenenurens kBaapaTtHoW MmaTtpuubl. IIpaBuiio Capproca. OCHOBHBIE CBOWCTBA OIPEAETUTENS.
MuHops! 1 anredpandeckue AonoyiHeHus. Panr matpunbl. Pa3noxenue onpeaenuTens Mo CTPOKe
wi cronbiy. Pemenue cucreM JMHEWHBIX anreOpanyecKux ypaBHEHHMH 1o mpaBmity Kpamepa.
OO0mwme cBeeHUsT O CUCTEMaxX JMHEHHBIX anreOpandecKux ypaBHEHUH. BekTopHOE MpOCTpaHCTBO,
JUHENHBIE ONepaluu HajJ BeKTopaMu. JIMHEWHas 3aBUCMMOCTb M HE3ABUCUMOCTb CHCTEMBI
BEKTOpPOB. ba3uc W paHr KOHEYHOM CHUCTEMBl BEKTOpOB. CHUCTEMBbI JUHEUHBIX YpaBHEHHII.
OneMeHTapHble TpeoOpa3oBaHus cucTeMbl. KpuTepuil COBMECTHOCTH CHCTEMbI JIMHEHHBIX
anreOpandeckux ypaBHeHu# (Teopema Kponekepa-Kamemnu). CtyneHdaTsie MaTpUIBl U CUCTEMBI
JUHEWHBIX anreOpandeckux ypaBHeHHH. OIHOpPOIHBIE CHCTEMBl JIMHEHHBIX YpaBHEHUH.
dyHIaMeHTalIbHAs CUCTeMa pelleHuil. PenieHue cuctem JIMHEHHBIX ypaBHEHUM MeTronom [‘aycca
(METOOM IOCIJIEN0BATENBHOTO UCKIIIOYEHHS IEPEMEHHBIX ). MOJIe/Ib MHOIOOTPACIEBOH 3KOHOMUKNU
JleonTreBa (6amaHCOBBIN aHATH3).
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Bekrop. Kimaccudukamus BekropoB. JInHeliHbIe onepauuu HaJ BeKTopaMu. [Ipoekuus BekTopa Ha
och. JlekapToBbl KOOpJAWMHATBI BEKTOPOB U Todvek. [lomsapHble koopauHaThl. CKaIspHOE
IIPOU3BECHNE BEKTOPOB, €r0 OCHOBHBIE CBOWCTBA, KOOPAMHATHOE BBIPAKEHHE. YTOI MEXKIY
BEeKTOpaMH. BekTopHOe W CMellaHHOe MPOU3BEACHHSI BEKTOPOB, WX OCHOBHBIE CBOICTBa H
F€OMETPUYECKUIN CMBICIL.

[Ipsamasi Ha TIOCKOCTU. YpaBHEHHE NPSMOW MPHU PA3IUYHBIX MapaMeTpax €€ 3aJaHus. YTol
MeXAy HnpsaMbIMHU. PaccrossHue OoT TOYku 10 npsmou. lIpsmas M IUIOCKOCTH B IPOCTPAHCTBE.
YpaBHEHHE TJIOCKOCTH M MPSIMOM B MPOCTPAHCTBE. YTOJ MEXAY IUIOCKOCTSIMHU. YTOJI MEXIY
NPSAMBIMHU. YTOJ MEXKIY IPSIMOM U IIIOCKOCTBIO.

JIureparypa:

Ocnoenasa numepamypa

Ucnamranues /I.B. Maremaruka: nuddepennnanbubpie ypaBHeHUs : yuyeOHOe ocolue /
Ucnamranues J1.B., [Iatkosa B.b., Iletpockux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcrt : anektponHslii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

bepesuna, H. A. Maremaruka [DnekTpoHHBIH pecypc]| : ydueOHoe mocobue / H. A.
bepe3una. — 2-e uzn. — DIEKTPOH. TEKCTOBbIe NaHHble. — CaparoB : Hayuynasa kuura, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexum nocryna: http://www.iprbookshop.ru/80988.html

bo6ruteBa, T. H. MaremaTnka U aHaIWTHYECKass Te€OMETpHUs [DIEKTPOHHBIN pecypc] :
yueOHo-MeTonuyeckoe nocooue / T. H. boOwuena, JI. B. Kupbsinosa, T. H. TutoBa. — DneKTpoH.
TekctoBble anHbie. — M. : MUCHU-MI'CY, Aii [Tu Op Meaua, O9bC ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexum nocryna: http://www.iprbookshop.ru/80626.html

Enpkun, A. I'. MaremaTuka W aHaJuUTHYECKass reoMeTpus [DJIEKTpOHHBIM pecypc| :
yuebHoe nocobue / A. I'. EnpkuH. — DJeKTpoH. TekcToBble naHHble. — CaparoB : By3oBckoe
obpazoBanme, 2018. — 95 c¢. —  978-5-4487-0325-6. — Pexum  gocrtyma:
http://www.iprbookshop.ru/77939.html
Jlononnumenvnasn n1umepamypa

Ucnamranues /I.B. Maremaruka: nuddepenunanbupie ypaBHeHUs : yuyeOHOe ocolue /
Ucnamranues J1.B., [Iatkosa B.b., Iletpockux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcrt : anektponHsii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

JlenoBckasa, E. B. Maremaruka U aHanuThyeckas reomerpuss. COOpHUK 3amay
[DnexTponHsbIit pecypce] : mpaktukym / E. B. JlenoBckas. — DneKTpoH. TEKCTOBBIE AJaHHBIE. — M. :
MockoBckas rocyapCcTBEHHasl akafeMusi BogHoro Tpancmnopra, 2017. — 100 c. — 2227-8397. —
Pexxum noctyma: http://www.iprbookshop.ru/76710.html

EmenbsinoBa, T. B. Marematuka . Pemiennie TUNOBBIX 3adad [DJIEKTPOHHBIN pecypce] :
yuebnoe nocobue / T. B. EmenbsnoBa, A. M. Konp4atoB. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. —
CaparoB : A#t [lu Op Meaua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum nocrymna:
http://www.iprbookshop.ru/74559.html

Tema Ne 2

Ilpeden nocnedosamenvnocmu u pynkyuu. Henpepvienocmo ghynxuyuu.

ConeprxaHue MPaKTUYECKOTO 3aHITHS

[Ipenen 4mcioOBOW MOCIENOBATENBHOCTH M €ro reoMerpuueckuii cmeicia. Ilpenen ¢pyHkuuu B
0eCKOHEYHOCTH U B TOuKe. beckoHeuyHO Masble U OECKOHEYHO OOJIbIINE BEJIMYMHBI, UX CBONCTBA.
OcHoBHbIE TeOpeMbl 0 npeaenax. IIpusHaku cymiecTBoBaHUs Ipeena. 3aMedareabHble IPEaebl
Onpenenenne HeMpepbIBHOCTH (PyHKIMU B Touke. CBoOMCTBa (DYHKIMI, HEMPEPHIBHBIX B TOYKE.
CpoiicTBa (yHKIMI, HEmpepbIBHBIX Ha oOTpe3ke. Touku paspbiBa ¢GyHKIMUA. TOYKH pa3pbiBa
IIEPBOTO ¥ BTOPOIO POJa.

JIureparypa:
Ochnoenaa tumepamypa

Ucnamranues /I.B. Maremaruka: nuddepennnanbupie ypaBHeHUs : yuyeOHoe ocoOue /

Ucnamranues J1.B., [1atkoBa B.b., Iletpockux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
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c. — ISBN 978-5-4497-2252-2. — Texkcrt : anektponHslii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

bepesuna, H. A. Maremaruka [DnekTpoHHBIH pecypc]| : ydueOHoe mocobue / H. A.
bepesuna. — 2-e uzn. — DIEKTPOH. TEKCTOBbIE NaHHble. — CaparoB : Hayuynasa kuura, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexum nocryna: http://www.iprbookshop.ru/80988.html

bo6ruteBa, T. H. MaremaTnka U aHaJIWTHYECKass Te€OMETpHUs [DIEKTpOHHBIN pecypc] :
yueOHo-MeTonuyeckoe nocooue / T. H. boOwuena, JI. B. KupbsinoBa, T. H. TutoBa. — DneKTpoH.
TekcToBble anHbie. — M. : MUCHU-MI'CY, Aii [Tu Op Meaua, 9bC ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexxum pocrtyna: http://www.iprbookshop.ru/80626.html

Enbkun, A. I'. Marematuka W aHamuTUYecKas reoMeTpusi [DIEKTpOHHBIA pecypce]| :
ydyebnoe mocodue / A. I'. EnpkuH. — DnekTpoH. TekcToBbie naHHble. — CapaToB : By3oBckoe
obpazoanme, 2018. — 95 ¢ — 978-5-4487-0325-6. — Pexumm  poctyma:
http://www.iprbookshop.ru/77939.html
Hononnumensnaa numepamypa

Ucnamramues J[.B. Maremaruka: nuddepeHnraibabie ypaBHEHUS : yaeOHOe mocooue /
Ucnamranues /J[.B., [IstkoBa B.b., [lerpoBckux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcr : anextponHslii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

Jlenosckas, E. B. Maremarnka U aHamuThyeckas rteoMerpus. COOpHUK 3amad
[DnexTponHsIit pecypce] : npaktukyM / E. B. JlenoBckas. — DJIeKTpOH. TEKCTOBbIE JaHHbIE. — M. :
MockoBcKasi TOCyJapCTBEHHAs akaaeMusi BOAHOTO TpaHcnopta, 2017. — 100 c. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/76710.html

EmenbsnoBa, T. B. Maremaruka . PemieHwe THUMOBBIX 3a1ay [DJIEKTPOHHBIN pecypc| :
yuebnoe nocobue / T. B. EmenssnoBa, A. M. Konp4aTtoB. — DJEKTPOH. TEKCTOBBIC JaHHBIE. —
CaparoB : A# Ilmu DOp Menua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum npocryma:
http://www.iprbookshop.ru/74559.html

Tema Ne 3

Ilpouszeoonaa gpynkyuu. Heonpeoenennwiit unmezpai.

Copep:xaHue MPaKTUIECKOTO 3aHITHS

[IpousBognas QyHkiuu. DOU3HYECKUN, HDKOHOMHUYCCKHH H TEOMETPHUYECKHUA  CMBICIT
npou3BonHoi. HemnpepsiBHOCTE U nuddepenuupyemMocts (yHkiuu. OCHOBHBIE TpaBWiIa U
dbopmynsr auddepennupoBanus. [IpousBoaHbie cliokHOW W oOpaTtHOU GyHKUMA. [TpousBoaHbIC
BBICHIMX TOPSAKOB. OkcTpemyM ¢yHkiuu. Heobxomumoe ycnoBue skcrpemyma. Ilepsoe
JIOCTaTOYHOE YcCJoBHE HSKcTpeMyMma. Cxema wucciefoBaHus (GYHKIMM Ha SKcTpemyM. Brtopoe
JIOCTaTOYHOE yCIIoBHE IKCTpeMyMa. Haubosnbiee 1 HauMeHblee 3HaueHue (GyHKIIUH Ha OTPE3KeE.

CBoiicTBa HEOMPENEICHHOTO WHTerpanga. MHTerpaibl OT OCHOBHBIX (QYyHKIUNA. DOpMYIIBI
WHTETPUPOBAHUS

JIureparypa:

OcnosHnan numepamypa

Ucnamranues /I.B. Matemaruka: nuddepennnanbupie ypaBHeHus : yuyeOHoe ocodue /
Ucnamranues J1.B., [TIatkosa B.b., Iletpockux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcrt : anektponHsii / [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

Bepesuna, H. A. Maremartuka [DnekTpoHHBIH pecypc]| : ydueOHoe mocobue / H. A.
bepe3una. — 2-e uzn. — DIEKTpOH. TEKCTOBbIe NaHHble. — CaparoB : Hayuynas kuura, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexum nocryna: http://www.iprbookshop.ru/80988.html

bo6ruteBa, T. H. MaremaTnka U aHaIUTHYECKash Te€OMETpHUs [DIEKTpOHHBIN pecypc] :
yueOHo-MeTonudeckoe nocooue / T. H. boOwuena, JI. B. KupbsinoBa, T. H. TutoBa. — DneKTpoH.
TekcToBble anHbie. — M. : MUCHU-MI'CY, Aii [Tu Op Meaua, 9bC ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexum nocryna: http://www.iprbookshop.ru/80626.html
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Enbkun, A. I'. Marematuka © aHamuTUYeCKas reoMeTpusi [DIEKTpOHHBIA pecypce]| :
ydyebnoe mocodue / A. I'. EnpkuH. — DnekTpoH. TekcToBbie naHHble. — CapaToB : By3oBckoe
obpazoanme, 2018. — 95 ¢ — 978-5-4487-0325-6. — Pexum  poctyma:
http://www.iprbookshop.ru/77939.html
Jonoanumenvnasa numepamypa

Ucnamramues J[.B. Maremaruka: nuddepeHnuaibabie ypaBHEHUS : yaeOHOe mocooue /
Ucnamranues /J[.B., [IstkoBa B.b., [lerpoBckux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcr : anextponHslii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

JlenoBckasa, E. B. Maremaruka U aHanuThyeckas reomerpuss. COOpHUK 3amay
[DnexTponHsbIit pecypce] : mpaktukyMm / E. B. JlenoBckas. — DneKTpoH. TEKCTOBBIE AJaHHBIE. — M. :
MockoBckas rocyapCcTBEHHas akafeMusi BogHoro Tpancmnopra, 2017. — 100 c. — 2227-8397. —
Pexxum noctyma: http://www.iprbookshop.ru/76710.html

EmenbsinoBa, T. B. Marematuka . Pemiennie TUNOBBIX 3adad [DJIEKTPOHHBIN pecypce] :
yuebnoe nocodue / T. B. EmenbsnoBa, A. M. Konp4atoB. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. —
CaparoB : A#t [lu Op Meaua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum nocrymna:
http://www.iprbookshop.ru/74559.html

Tema Ne 4
Paowt. Teopus eéepoamnocmei

Coneprxkanue MPakKTUYECKOTO 3aHITHS
[Tonstne o wuucnoBeix psgax. Cymma psga. Cxopsmgecs W pacXOIAIIAECS — PAJbL.
HeoOxoauMelii MpU3HAK CXOAMMOCTH 3HAKOMOJOXHUTEIBHOTO psna. JlocraToyHble NpU3HAKU
CXOJIMMOCTH 3HAKOIOJOKUTEIbHBIX PSIAOB. 3nakonepemeHHbie psiabl. [Ipusnak JlehOHuUIA.
AOcComoTHAs U YCJIOBHAs CXOJIMMOCTHh 3HAKOIMEPEMEHHBIX psnoB. [loHATHE (QYHKIMOHATBHOTO
psana. CreneHHbIe pAAbI, UX KiaccuuKauus U cBoiicTBa. O01MacTh CXOAUMOCTH (QYHKIIMOHAIBEHOTO
psana. @opmyna Uisi BRIYUCICHUS paamyca cxoaumocTu. Ciydaitable coObitus. Kiaccudukanus
CIIy4alHBIX COOBITHI. BeposITHOCTh CITydailHOTO COOBITHS. DJIEMEHThl KOMOMHATOPUKH. TeopemMbI
CIOKEHUs U YyMHOXeHUs BeposTHocTed. dopmyna nonHoi BeposTtHocTH. Popmyna baiieca.
[ToBTOpHBIE HE3aBHUCUMBIE UCTIBITaHUS. Dopmynia bepHyin.
JIureparypa:
Ocnoenasa numepamypa
Ucnamranues /I.B. Maremaruka: nuddepenunanbupie ypaBHeHU : yuyeOHoe ocolue /
Ucnamranues J1.B., [Iatkosa B.b., Iletpockux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcrt : anektponHsii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html
bepesuna, H. A. Maremartuka [DnekTpoHHBIH pecypc]| : ydueOHoe mocobue / H. A.
bepe3una. — 2-e uzn. — DIEKTpOH. TEKCTOBbIE NaHHble. — CaparoB : Hayuynas kuura, 2019. —
125 ¢. — 978-5-9758-1741-9. — Pexum nocryna: http://www.iprbookshop.ru/80988.html
bo6ruteBa, T. H. MaremaTnka U aHaIWTHYECKass Te€OMETpHUs [DIEKTpOHHBIN pecypc] :
yueOHo-MeTonuyeckoe nocodue / T. H. boOwuena, JI. B. Kupbsinosa, T. H. TutoBa. — DneKTpoH.
TekcToBble anHbie. — M. : MUCHU-MI'CY, Aii [Tu Op Meaua, 9bC ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexum nocryna: http://www.iprbookshop.ru/80626.html
Enpkun, A. I'. MaremaTuka W aHaJduTHYeCKass reoMeTpus [DJIEKTpOHHBIM pecypc| :
yuebHoe nocobue / A. I'. EnpkuH. — DJeKTpoH. TekcToBble naHHble. — CaparoB : By3oBckoe
obpazoBanme, 2018. — 95 c¢. —  978-5-4487-0325-6. — Pexum  gocrtyma:
http://www.iprbookshop.ru/77939.html
Jlononnumenvnasn n1umepamypa
Ucnamranues /I.B. Maremaruka: nuddepennnanbupie ypaBHeHU : yuyeOHOe ocoOue /
Ucnamranues J1.B., [TIatkosa B.b., Iletpockux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcrt : anektponHsii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html
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JlenoBckasa, E. B. Maremaruka U aHanuTthyeckas reomerpus. COOpHUK 3amay
[DnexTponHsbIit pecypce] : mpaktukym / E. B. JlenoBckas. — DneKTpoH. TEKCTOBBIE AJaHHBIE. — M. :
MockoBckas rocyapCcTBeHHasl akajeMusi BogHoro Tpancmnopra, 2017. — 100 c. — 2227-8397. —
Pexxum noctyma: http://www.iprbookshop.ru/76710.html

EmenssinoBa, T. B. Marematuka . Pemiennie TUNOBBIX 3adad [DJIEKTPOHHBIN pecypce] :
yuebnoe nocodue / T. B. EmenbsnoBa, A. M. Konp4atoB. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. —
CaparoB : A#t [lu Op Meaua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum nocrymna:
http://www.iprbookshop.ru/74559.html

PA3IEJ 5. OBPA3OBATEJIBHBIE TEXHOJIOT MU

B coorBerctBum ¢ TpeboBanusmMu m. 7.3 OI'OC BO B wmemsx peanuzanuu
KOMIIETEHTHOCTHOTO ~ MOJXoJa B ydyeOHOM  mpolecce  IUCHUIUIUHBL  «MaTtematuka — »
MIPEIyCMATPUBACTCS HWCIOJIb30BAHNWE AKTHBHBIX M HMHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHATHI B
COUETaHWH C BHeayIuTOpHOH padoroit. K popmam BHeayauTOpHON pabOTHI OTHOCSTCS 3alaHus IS
PYOEXKHOr0 KOHTPOJIS, @ K aKTUBHBIM (pOpMaM KOHTPOJIbHBIE paOOTHI.

NuTepakTUBHBbIE 00pa3oBaTe/ibHbIE TEXHOJIOTHUH,

HUCMOJb3yEMbIC HA AYAUTOPHBIX NPAKTUYCCKUX 3aHATHAX

Tabnuya 5.1
Ounas ¢popma o0ydeHus1
HaunmenoBanue Hcnonb3yembie 00pa3zoBaTesbHbIE Yacel
pa3iesoB, TeM TEXHOJIOTHH

Tema 1. JIuneiinas (poHTaNIBbHBI OIpoc (TMpernoaBaTens 00yJaer 18u.
anrebpa OJIHOBPEMEHHO BCIO TPYMIY);
AHauTHYeCKast pelIeHne 3aa4 10 TeME y TOCKH (CTYIEHTBI
TFCOMETPHS YKa3bIBalOT Ha OLIMOKU OTBEYAIOIIIETO)

WHIMBHyalIbHas (CaMOCTOATENbHAs paboTa

YYALIUXCS]).
Tema 2. [penen (bpoHTaBHBIH ompoc (IpenoaaBaTeb 00yJaer 20y.
MOCJIEI0BATEIBHOCTU U OJIHOBPEMEHHO BCIO TPYIIIY);
(GyHKIUH. perieHue 3a1a4 1mo TeMe y T0CKH (CTyACHTHI
HenpepsiBrocts YKa3bIBaIOT HA OIIMOKU OTBEYAOIIIETO)
yHKIHH. WHIUBUAyaTbHAS (CaMOCTOsITENIbHAS paboTa

YYALUXCS]).
Tema 3. [IpousBoanas (bpoHTaNBHBIH ompoc (IpenoaaBaTeh 00yJaer 184.
¢yukuuu. [Ipumenenue OJIHOBPEMEHHO BCIO TPYIIIY);
TPOM3BO/THOM. perieHue 3a1ad 1mo TeMe y T0CKH (CTyACHTHI
Heompenenenupii YKa3bIBAIOT HA OMINOKH OTBEYAIOIIETO)
HHTETpAl WHIUBUAyaTbHAS (CAaMOCTOsITENIbHAS paboTa

yYaImxcs).
Tema 4. Psipr. Teopust (GpoHTaNIBHBI Ompoc (MpernoaBaTens 0byvaer 184.
BEPOSATHOCTEH OJTHOBPEMEHHO BCIO TPYIIITY);

peleHue 3aa4 o TeMe y JOCKHU (CTyIEeHTHI

YKa3bIBaIOT Ha OMIMOKM OTBEYAIOIIETO)

WHIMBUyallbHas (caMoCTOsITeNbHAsA padoTa

yYaImxcs).

Tabauya 5.2
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3aounas popma o0yueHust

HaunmeHoBaHue Hcnonb3yemblie 00pa3oBaTelbHbIE Yacel
pa3fesioB, TeM TEXHOJIOTHH

Tema 1. (GpoHTaNBHBIM onpoc (IpenoaaBaTenb 00y4yaeT 6.
Jluneitnas OJIHOBPEMEHHO BCIO TPYIIITY);
anrebpa pelIeHre 3a1a4 [0 TeMe y TIOCKH (CTYACHTHI YKa3bIBalOT
AHanuTu4eckas Ha OIIMOKK OTBEYAIOILETO)
reoMeTpus WHANBUAyaIbHAS (CaMOCTOsTeNbHAs paboTa

YYaIuxcs).
Tema 2. Ilpenen (GpoHTaNIBHBIN onpoc (IpenogaBareab 00y4aeT 6u.
II0CJIEI0BATENbH OJIHOBPEMEHHO BCIO TPYIILY);
0CTU U QyHKIMH. peleHue 3aaa4 no TeMe y JOCKHU (CTyIeHTHI YKa3bIBalOT
HenpepriBHOCTH Ha OIIMOKK OTBEYAIOILETO)
GyHKLIUH. WHAUBUAyaIbHAS (CaMOCTOsTeNbHAs paboTa

YYaIuxcs).
Tema 3. (GpoHTaNIBHBIN onpoc (IpenogaBareiab 00y4aeT 24,
[TpousBonHas OJIHOBPEMEHHO BCIO TPYMILY);
q)yHKHI/II/I- pCUICHUE 3a71a4 110 TEME Y JOCKH (CTy,Z[eHTBI YKa3bIBAIOT
[Ipumenenue Ha OIIMOKHU OTBEYAIOIIETO)
IPOM3BOIHOM. WHIUBUIyaIbHAs (CaMOCTOATENbHAS padoTa
HeonpeneneHHbl yUaumxcs).
i MHTErpa
Tema 4. Panpl. (GpoHTaNBHBIM onpoc (IpernoaaBaTenb 00y4yaeT 24.
Teopus OJIHOBPEMEHHO BCIO TPYIIITY);
BEPOSATHOCTEH pelIeHre 3a1a4 [0 TeMe y TIOCKH (CTYAECHTHI YKa3bIBalOT

Ha OIMMOKHM OTBEYAIOIIIETO)
WHANBUAyaIbHAS (CaMOCTOsTeNbHAs paboTa
yYaIuxcs).

ITPAKTUKYM

1. C momo1pt0 0OpaTHON MaTPUIl HAUTH MaTpuily X U3 ypaBHEHUS

2. Pemuth cuctemsl ypaBHeHui A:X=B; (i=1,2,3,4). JIi1s1 OMTHOPOIHBIX CUCTEM BBIJICIIUTH

a+2b 0 e+3f 3 2
a+3b c+2d e+d4f|X=afld|-bg 3
0 c+3d 0 0 0

(byHIaMEHTAIbHYIO CUCTEMY pEeIIeHUI

16

8g+6f S5h+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
7g+4f S5h+7e 2d+5b 2a+5c 36




—lc+3a —-1b+3d 2e-1h 2f+2g lg+2h 4
| “3c+5a  -3b+5d 6e-3h 4f+6g 2g+4h B - 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
| 4g+5F 3h+de  -2d+3b -2a+3c| |0
3g+8f —19h+3e 24d-19b 24a-19c 0
2c+la 2b+1d 3e+2h 5f+3g 3g+5h 0
_|4c+3a 4b+3d Ge+4h Tr+6g 52+Th |0
| 6¢c+5a 6b+5d 9e+6h 9f+9g Tg+9h| |0
2c+0a 2b+0d 3e+2h 8f+3g 4g+8h 0
TABJIMIIA 3HAYEHU1 TIAPAMETPOB
(x 3a0anusm 1-2)
Ne Bap. 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.
30.

31.

32.

33.

34.
35.

36.

A1A2 ¥ OTIPEAICIUTD THIT JIMHUH, TIC

3. IlpuBecT K KAHOHUYECKOMY BUY YpaBHEHUE TUHUM X'A2X:

W

4. IlpuBecTH K KAHOHMUYECKOMY BHJly KBaJIpaTuuHyto Gpopmy X'A3X, rne

4

c
d
b

a 0
a
d

(x 3a0anusm 3—4)

A =|0
c
TABJINIA 3HAYEHHI TAPAMETPOB

S|en| ||| en || D] =] en| || DT en || = || =N~ | |~
ol en |V en | [Dwn]| =T |en|—=| TP —]|en| —|—|~|en|—|T
o
~
< |2 =Tl en| Q| =[N |en || T | = || == F|en| T || = |2
1 1
S|=[2]aZlen | Q= | Q| | D 7| —=| | | = =| | T| ||| | 2| 2]
Ol—|—=|afuv|en|<|t|o|vn|~ || [T en|[D|en| T || QTS| | T
N P R N 1B 5 ot RSN RV N RP= st IS R0 B Kot PN = FY el ST P30 Kol B E N P
1 1
Slen|PlafTFa|a|nfvn|alo| T v|o|——|a|la|al 7 o= [2(D2]2] e
-
m.. Hetlewl <l Sl gl S| = en|F || S| B || S| = || en | <F w7 | S
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27. 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 7 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 7 4 3 -3
3s. 1 1 2 3 -5 2 -4
36. -1 2 -2 -7 -7 4 -3

PA3IEJ 6. YYHEBHO-METOANYECKOE OBECIIEYEHUE

CAMOCTOSTEJBHOMN PABOTHI OBYYAIOIIAXCA MO JACIHUATIIAHE

Hapsiny ¢ ureHuem 5eKkiuil M NpPOBEACHUEM CEMUHAPCKUX 3aHATHH HEOTHEMIIEMBIM

3JIEMEHTOM Y4eOHOro Ipolecca SBISETCS camocmosmenvhas paboma. IIpu caMOCTOSTENbHOM
paboTe mocTuraercs KOHKPETHOE YCBOGHHE y4eOHOTrO Marepuasa, pa3BHBAIOTCS TEOPETUYECKHUE
crioco6HOCTH. POPMBI CAMOCTOATENBHOM pabOTHI CTYJJCHTOB MOTYT OBITh pa3HOOOpa3HbIMU. K HUM
OTHOCSITCS TIPEKAE BCETO THITOBBIE 33a4H MO COOTBETCTBYIONIEH TUCIIUILINHE.

Tabauya 6.1

HaumenoBanue
pa3aesnoB, TeM

Bomnpocekl, BBIHOCHMBIE
HA CAMOCTOSITEIbHOE H3YUYEeHHUE

Jluneiinas anrebpa

JlaliTe  omnpeneneHUs  PEUICHUST  CUCTEMBbI  JIMHEHHBIX
anreOpanyeckux  ypaBHeHuid.  Pacmmdpyiite  monsatus
«COBMECTHAas», «HECOBMECTHAs, «OIpenencHHas,
«HEONPEJENEHHAS» CUCTEMBI.

Hammumure ¢opmyner Kpamepa. B kakom ciyuae oHH
IPUMEHHUMBI?

Urto Ha3biBaeTcsl paHrom Marpuiibl? Kak o HaxonuTtces?
Cdopmynupyiite Teopemy Kponekepa — Kanemnu.

[Ipn kakux yCIOBHAX cCHCTEMa JIMHEHHBIX aireopanyecKux
YpaBHEHHH HMMeeT MHO)KecTBO pemieHuii? Korzma ona mmeer
€IMHCTBEHHOE pEIICHHE?

Onummre Meron ['aycca pemieHuss CHUCTEM  JIMHEMHBIX
YpaBHEHUU.

Kakne HeusBecTHbIE Ha3bIBAIOTCS CBOOOJHBIMH, a KakHe
6a3ucHbIMU?

Kakne ocoO0eHHOCTH pelleHns OJJHOPOAHBIX CUCTEM JIMHEHHBIX
anreOpanvecKkux ypaBHeHH Brl 3HaeTe?

Kak crpontcs yHaMeHTalbHas CHCTEMa peleHHi?

AHaUTHYECKasi TEOMETPUS

Kak 3anuceiBaeTcsi ypaBHEHME TMPSIMOMl € YIJIOBBIM
koopPuuuentom? Kax BBITJISIAUT  YpaBHEHHE MPSMOIA,
MPOXOJAIICH Yepe3 JaHHYIO TOUKY B 3a/IaHHOM HaIrlpaBiIeHUN?
Hanumure ypaBHeHue nydka npsmsix. Hanummre ypaBHeHUe
MPSMON B OTpE3Kax.

KakoB Buj ofmiero ypaBHeHus npsiMoil. Kak BBIMHCIUTH yroi
MeXITy PSIMBIMH, yCIIOBUS napayuiebHOCTH u
NEPIEHIUKYISIPHOCTH IIPSIMBIX.

[Ipenen nocnenoBaTenbHOCTH U
¢bynkuuu. HerpepbsIBHOCTD

byHKIIH.

[Ipenen uncnoBoit MIOCJIENOBATEIILHOCTH.
[Ipenen ¢pyHkmMy B 6€CKOHEUHOCTH U B TOUKE.
beckoHeuyHO Masible M OECKOHEYHO OOJbIINE BEIWYHMHBI, MX
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HanmenoBanue
pa3iesioB, TeM

Bonpocel, BBIHOCHMBIE
HA CAMOCTOSATEJIbHOE H3YYCHH e

CBOMCTBA.

OcHOBHBIE TEOPEMBI O ITpEEax.

[Ipu3Haku cyuiecTBOBaHUS Ipeaea.
3aMeuaTeNbHbIC IPEACIIBI.

HenpepbsiBHOCTH PyHKLINH.

CgoiicTBa (yHKIIMH, HETIPEPHIBHON B TOUKE.
CoiicTBa (hyHKIIMH, HETIPEPBIBHOM Ha OTpPE3KE.
MeTobI BEIYHCICHUS IPEAECIIOB.

[TpousBoaHas GyHKIUU.
[Ipumenenne npou3BOIHOM.

dusnueckas, IKOHOMHUYECKass U T€OMETPUYECKas TPaKTOBKa
MTOHATHS TPOU3BOTHOM.

3aBUCUMOCTh MEXTy HETPEPHIBHOCTHIO "
nudGepeHIpPYEeMOCThIO (DYHKITHH.

OcHoBHBIE TpaBuiIa AU PepeHInpOBaHUSI.

[Tpon3BoaHas CI0KHON ¥ 0OpaTHOM (PYHKITHH.

DnacTUYHOCThH (PYHKIUU.

Teopema @epma. Teopema Poss.

Teopema Jlarpanska. IIpasuio Jlonurans.

JlocraTouHOoe yclioBUE BO3pacTaHus U YObIBaHUS (PYHKIIHU.
3HaKOOIpeIeIeHHOCTh KBaApaTuyHoi (opmbl. Heobxonumoe
YCIIOBUE CYIIECTBOBAHUSA IKCTpeMyMa QyHKIUH.

Cxema uccnenoBanust QyHKIIMH HA SKCTPEMYM.

Bemykimocts  pyHkmuu.  Touku meperumba. Teopembr o
HEOOXOIMMOM U O JIOCTaTOYHOM YCJIOBUU Tepernoa.
AcumnToThl Tpaduka GYHKIIMHA U UX BUJIBI.

OOmast cxema wucciuenoBaHus (YHKIMM W TIOCTPOCHUS HX
rpaduKoB.

Huddepennman GpyHKIUM U €ero CBOMCTBA.

HeonpeneneHnusiii uHTErpal.

Paner.

[TepBooOpasnast ¢yskius. Teopema o mepBOOOpa3HBIX IS
OJTHOU (pyHKITHH.

HeonpeneneHnusiit uaTerpai.

CBolicTBa HEONPEACICHHOTO UHTETpala.

WHTerpasnsl OT OCHOBHBIX 3JIEMEHTAPHBIX (PYHKINH.

MeToapl MHTErpUPOBAHUS: METOL PA3JIOKECHHUS.

Mertoasl HHTETPUPOBAHUS: METOJI 3AMEHBI IEPEMEHHOM.
MeToabpl MHTErpUPOBAHUS: METOJ MUHTETPUPOBAHUS 110 YACTSM.
WuTerpupoBanue NpocTeHIMX padoHANbHBIX IPOOCH.
NHTerpupoBanme HEKOTOPBIX BU0B UPPALUOHAIBHOCTEM.
WHTerpupoBaHue TPUTOHOMETPHUYECKUX (QYHKIMN

[Tonstue o umcinoBbix psmax. Cymma psanpa. Cxopsuiuecss u
pacxoasiuecs psbl.

HeoOxonuMmsblil NpU3HAK CXOAMMOCTH 3HAKOINOJIOKUTEIBLHOTO
psna. JlocTtaTouHble IPU3HAKU CXOAUMOCTH
3HAKOIIOJIO)KUTEIIBHBIX PSOB. 3HAKONEPEMEHHBIE  PSIZBIL.
[Mpuznak JleiiOHuna. AOCOMIOTHasE M YCJIOBHAs CXOAMMOCTb
3HAKOIIEPEMEHHBIX PSIOB.

Teopus BeposiTHOCTEN

Crnyuaiinbie coObitusa. Knaccudukanus cimydaifHbIX COOBITHIA.
BepositHOCTB CIIy4aifHO-TO COOBITHSI. DJIEeMEHTBI
KOMOWHATOpPUKH. TeopeMbl CIIOKEHUS U YMHOXKEHHUS BEpOST-
Hocter. Dopmyna monHOM BeposTHocTH. Dopmyna baiieca.
[ToBTOpHBIC HE3aBUCHMBIE UcnbITaHUsA. PopMyiia bepHysum.
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6.1. TEMBI 3CCE!

1. OcHOBHBIE CBOMCTBA MaTPHIL U ONIPEACTUTENEH.

2. OCHOBHBIE METO/IbI PEIIECHUSI CUCTEM JIMHENHBIX YPaBHEHUI.

3. Teopusi €BKIMIOBBIX N-MEPHBIX MPOCTpPaHCTB. JIMHEWHBIE oOMEpPaToOpbl, UX CBA3b C
MaTpulamu. CO6CTB€HHBI€ 3HAYCHUA U COGCTBGHHBIG BCKTOPHEI.

4. KBanpatuuasie popMbI B N-MEpPHBIX MpOCcTpaHcTBaX. OCHOBHBIC CBOWCTBA KBAIPAaTUIHBIX

dopm.

5. DNeMEeHThl aHATUTHYECKOM T€OMETPUHU HA TNIOCKOCTH U B IPOCTPAHCTBE.

6. bruunneiinas u kBagpaTudHas ¢popma.

7. MaTtpu4Hble MHOTOUJIEHBI.

8. OYHKIMOHAIILHOE MPOCTPAHCTBO.

9. MeTtpuueckoe pocTpaHCTBO.

10. AnreGpa TMHEHHBIX ONIEPATOPOB U airedpa MaTpHIl.

6.2. IIPUMEPHBIE 3AJIAHUS JJI1 CAMOCTOSTEJABHOM PABOTDI
1 0 3 3 5 4
1. dansr nBe matpunel: A={3 1 7|,B=|-3 0 1

2 1 8 5 6 -4

Haiitu A-B,B-A, A", 4- 47", A" A.
2. [TpoBepuTh COBMECTHOCTh CUCTEMBI ypPaBHEHUH U B CIIy4ae COBMECTHOCTH PELIUTH €e: a) T0
dbopmynam Kpamepa; 6) matpuunbiM criocobom; B) meToioM ["aycca.
X, +4x,—x, =6,
5x, +4x; =-20,
3x,—2x, +5x, =-22.
3. [IpoBepuTH COBMECTHOCTH CUCTEMBI YPABHEHUN U B CITydae COBMECTHOCTH PEIINTH €€: a) 10
3x,+x,—2x, =6,
dopmynam Kpamepa; 6) MaTpuuHbiM criocoOoM; B) MetonoM I'aycca. ¢ Sx, —3x, +2x; =4,
—=2x, +5x, —4x, =0.
x, +3x, —x; =0,
4. PeminTh OJHOPOAHYIO CUCTEMY YpPaBHEHUN: § 2x, +5x, —2x, =0,
X, +x,+5x;, =0.
2x, +2x,—x, =0,
5. PemiuTh OAHOPOHYIO CUCTEMY YpaBHEHUIL: | 5x, +4x, —6x; =0,

3x,+2x,—5x, =0.

PA3AEJ 7. OHEHOYHBIE U METOJAWYECKHUE MATEPUAJIBI ITO OBPA3OBATEJIBHOM ITPOT'PAMME
(®OHJ OLIEHOYHBIX CPEJICTB) /151 MPOBEJEHMS TEKYIIETO KOHTPOJISI YCIEBAEMOCTH U
MPOMEXYTOYHOM ATTECTAIIUM

B mporecce ocBoeHms «MareMaTuka» JUIsl OICHKH (POPMHUPOBAHUS OOIICKYJIbTYPHBIX H
HpO(beCCI/IOHa.HBHBIX KOMHGTGHHI/Iﬁ I/ICHOJ'H:3YIOTC}I OILICHOYHBIC Cpe,Z[CTBa, Hpe,Z[CTaBJIeHHBIe B
Tabymue 7.1.

! HepequL TEM HC SBJIICTCA UCUCPIIbIBAIOIIUM. CTyHeHT MOXET BLI6paTL HNHYIO TEMY I10 COTJIACOBAHUIO C
IpenoaaBaTCICM.
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Tabauya 7.1

7.1. Ilnannpyemble pe3yJibTaThl 00y4YeHHSs 10 AMCIHUIINHE, COOTHECEHHbIE C IJIAHUPYEeMbIMU
pe3yJibTaTaMH OCBOEHHSI 00Pa30BaTe/IbHOI MPOrPaMMbl B COOTHOIIIEHUH € OLIEHOYHBIMH

cpeacTBamMu
IL1anupyemsle
pe3yJabTaThl, IpuMepbI KOHTPOJILHBIX Meront \
XapaKTepu3yolue Copnep:xanue BONPOCOB U 3a/1aHui cpeacTBa
3TambI y4e0HOro MaTepuajia JUIs1 OLEHKH 3HAHUIA, KOHTPOJIST
dopmupoBanus YMEHU, BJIaJeHU
KOMIETEeHIIHH

OIIK-2. «Cnocobénocmo
OaHHbBIX, HEOOXO00UMDBIX

KOHOMUYECKUX 3A0ay)

ocywecmenamso coop, 00padomKy u cmamucmuyecKuil aHanus
0J11 peuieHus NOCMAg1eHHBIX I

HOIIK-2.1. 3naer
METO/IBI u coopa,
00paboTku u
CTAaTHCTUYECKOTO
aHaJm3a JAHHBIX,
HEOOXOIUMBIX TUIA
pelieHus
ITOCTABJIEHHBIX

O9KOHOMHYCCKHX 3aJJa4

Marpultibl 1 onpeaeuTenu
CucTembl TUHEHHBIX
anreOpanvyecKux ypaBHEHUH
BekTopHble mpocTpaHCTBA

Beruncnenue
NPOU3BOIHON (PYHKIIUU
OJTHOTO apTryMEHTa B
TOYKE, BHIYHCIICHUE
TIoImaan (GUTYPHI, JUTHHBI
IyTH, 00beMa Tela
BPAIICHHS C TIOMOIIHIO
OTIpeIeNIEHHOTO
UHTETrpaia, HaXOXKICHUE
0e3yCIOBHOTO U
YCIIOBHOTO SKCTPEMyMa
(YHKIHNU HECKOIBKHX
NIEPEMEHHBIX

TecTbl
(TectoBbie
3aganus Ne 1-
3), sK3ameH
(Bompoch! Ne
1-10)

HNOIIK-2.2. Ymeer
OCYIIECTBIAT  cOOp,
00paboTKy "

CTAaTUCTHYCCKUM aHaJIN3
JAHHBIX, HEOO0XOIUMBIX
AL peIICHHUA
MOCTaBJICHHBIX
SKOHOMHYECKHX 3a1a9

Matpuiel 1 onpeneauTent
Cuctembl TUHEHHBIX
anreOpanvecKux ypaBHCHHUI
Bekropnsle mpocTpaHcTBa

Martpuiibl B 3KOHOMHKE

CucreMbl TUHEHHBIX
YpaBHEHUU Kak
YpaBHEHUS CBS3U
SKOHOMUYECKHX (PAKTOPOB

[Ipunanue
HKOHOMUYECKOTO CMBICIIA
HOHATHAM ITPOU3BOIHAS,
OIIPEIETICHHBII UHTETPAI,
0€3yCIIOBHBIN U YCIOBHBIN
AKCTpEeMYM (YHKIIMU
HECKOJIBKUX apryMEHTOB

Tectbl
(TectoBbie
3aganus Ne 4 -
7), sK3ameH
(Bompockr Ne
11-20)

HNOIIK-2.3. Buaaageer
HaBBIKAMU coopa,
00paboTKn "
CTAaTUCTHYECKOTO
aHajan3a JTAHHBIX,
HEOOXOIMMBIX TUIS
pelreHus
ITOCTaBJIECHHBIX

OKOHOMMHYECCKHX 3aJa4d

Matpuiel 1 onpeneauTent
Cuctembl TUHEHHBIX
anreOpanvecKux ypaBHCHHUI
Bekropnsle mpocTpaHcTBa

O6paboTka MaTpUIHO-
9KOHOMHYECKHUX 32124

Pemenune cucrem
JIMHEUHBIX YPaBHEHUH C
9KOHOMHMYECKHM CMBICIIOM
BXOJSILUX B HEE
IIEPEMEHHBIX

Beruncnenue
NPOU3BOIHON (PYHKIIMU
OJTHOTO apTryMEHTa B
TOYKE, BHIYHCIICHUE
rona iy (GUrypel, ATHHBI

JyTH, 00beMa Telna

TecTsl
(TectoBbie
3aganus Ne § -
10), sx3amen
(Bompockr Ne
21-37)

22



BpAILIEHUs C TIOMOIIBIO
OTIPEIEIIEHHOTO
WHTETpalia, HaXOXKICHUE
0€3yCIIOBHOTO H
YCIIOBHOTO YKCTPEMyMa
(YHKIIMN HECKOJIBKUX
MEPEMEHHBIX

N —

U e) NV, I SN OS)

8

15.
16.
17.

18

24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

7.2. IlepedyeHb BONPOCOB JIsl MOATOTOBKHU K MPOMEKYTOYHOI aTTecTAlINH

3a4eTy C oleHKoM — 1 cemecTp

Ornpenenureny U UX OCHOBHBIE CBOMCTBA.
MHuHOPBI 1 anredpanyecKue I0MOTHCHHS. Pa3okeHne onpeaeauTeNs Mo 3JeMEeHTaM
CTpOKH (cTONOI1a).

. [IpaBuno Kpamepa.

. Marpuupl 1 AeiicTBUS HaJl HUMU (CI0KEHNE MAaTPHII, YMHOKEHHE MaTPHUIIBI Ha YHUCIIO).

. YMHOX€HHE MaTpHII.

. OOpaTHas MaTpuIia ¥ ee HaXOXKJIeHHUE.

. MaTtpu4Has 3arich CHCTEMbI JIMHEHHBIX YPaBHEHUH U €€ pelIeHUe C TTIOMOIIBI0 00paTHOM

MaTpULBL.

. Panr maTpunibl. DKBUBaJIEHTHOCTD IBYX ONPEICICHUN paHra MaTPHILbI.
9.
10.
1.
12.
13.
14.

HaxosxneHue panra MaTpUIlbl C TOMOIIBIO 3JIEMEHTAPHBIX TPe0Opa3oBaHU.
Uccnenosanue cucremol JIMHEHHBIX ypaBHeHH. Teopema Kponekepa-Kanemu.
CucreMbl TMHEMHBIX OAHOPOJHBIX YpaBHEHUN. DPyHIaMEHTalIbHAsL CUCTEMA PEILIEHUH.
CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUSI MATPULIBI.

KBangparuunsie ¢popmsl. [IpuBenenue kBaapaTuyHON GOPMBI K KAHOHUUECKOMY BHILY.
JIuneinble onepanyuy HaJl BEKTOPaMU U MX KOOPJAUHATHAS 3aIIHCh.

7.2.1 llepeyeHb BONPOCOB AJIsl NOATOTOBKH K NPOMEKYTOYHOM ATTECTALMHU IK3aMeHy — 2

cemecTp

CkansipHO€ IPOU3BENEHNE BEKTOPOB U €TI0 CBOMCTBA.
CkaisipHO€E IPOU3BENCHNE B KOOPAMHATAX.
BekropHoe nmpousBeieHre BEKTOPOB U €ro CBOMCTBA.

. BekropHoe npon3BeieHne B KOOpAMHATAX.
19.
20.
21.
22.
23.

CMmenianHO€ IPOU3BEIEHUE BEKTOPOB U €70 CBOMCTBA.

CwmelianHOe TPOU3BEICHNE B KOOPANHATAX.

[TapameTpuueckue 1 KAHOHUYECKHE YPAaBHEHUS MPSAMON JTUHUU Ha TUIOCKOCTH.
YpaBHeHUE NPSIMOil JIMHUU HA INIOCKOCTH, MPOXOASAIIEH Yepe3 BE 3aJJaHHbIE TOUKH.
VYpaBHeHHe MPsIMOi ¢ yriIoBeIM K03 unmentom. Ob1iee ypaBHEeHUE MPSIMOM JIMHUH HA
IIJIOCKOCTH.

VYron Mexay IByMs MPSIMBIMU Ha TIJIOCKOCTH. Y CJIOBUE NEPIEHAUKYJISIPHOCTH ABYX MPSMBIX HA
IIJIOCKOCTH.

PaccrostHre OT TOYKH 10 MPSMO#i (Ha TUIOCKOCTH).

VYpaBHEHHE IIIOCKOCTH, MPOXOIAIIEH Yepe3 TPU 3aJaHHbIE TOUKH.

Oob11ee ypaBHEHHE IJIOCKOCTU U €T0 HCCIIeI0BaHUE.

VYroa Mexay IByMsi IIIOCKOCTSIMHU.

[TapameTpuyeckne 1 KAHOHUYECKHE YPAaBHEHHUS NPSMOM JTMHUHU B IPOCTPAHCTBE.

VYron Mexay 1ByMs MPSIMBIMU B IPOCTPAHCTBE.

VYron Mexay npsiMoil ¥ IIOCKOCTHIO.

PaccrostHre OT TOUKH 10 MPSIMO#L (B TPOCTPAHCTBE).

Paccrosinre Mexay AByMs MPsIMBIMU (B IPOCTPAHCTBE).

DIUIUIC KaK JIMHUSI BTOPOTO MOPSIJIKa.
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35. T'unepOona Kak JIMHUS BTOPOTO MOPSIKA.

36. [TapannenbHbIN EPEHOC OCE CUCTEMBI KOOPAUHAT.

37. UccnenoBanue o0LIero ypaBHEHHsI JMHUMA BTOPOTO TOPSIIKA, HECOAEPIKAILEr0 IPOU3BEICHUS
HENU3BECTHBIX.

7.3. IlpuMepHbIe TECTOBBIE 3aJAHUS
JJISE KOHTPOJIsi (MOHMTOPUHIa) KA4eCTBA YCBOEHHMSI MATEPHAJIa B T.4. B PAMKAaX Py0eKHOro
KOHTPOJISI 3HAHWU 1>

2 4 6
1. BoruncnuTh 3HaUeHUE ompenenurena|3 5 7
7 8 9
a) 0; 0) 2; B) 9; T) 29.
1 2 2
2. Jlan ompenenurens (4 5 5.
7 8 9

HaiiTu anreOpandeckoe TOMOTHEHUE STIEMEHTA 5
(3JIeMEHT HaXOJUTCSI B TIEPBOM CTOJIOIIE BTOPOU CTPOKH)

a) 2; 0) -2; B) 0; T) 4,
3 =2 -1 1 4
3. Haiitn 3Hayenue Boipaxkenus | 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. BbMUCIATEH _CKaJIAPHOE IIPOU3BE/ICHNUE BEKTOPOB
a4,2,-5),b(2,6,4).

a) 0; 0) &; B) 4; T) 1.

5. Haiitu BEKTOPHOE npousseaeHue [a™ b],
rrea(2,3,1),b(5,6,4).

a) (-6, 3, 3); 6) (0,0,0); B)(6,-3,-3); r) (-6, 3, -3).
1 2 2
6. BeluucanTe 3HaueHME onpenenuTend(4 5 5
7 8 9

2 PyGesHbIi KOHTPOJIb 3HAHUI NPOBOIUTCS JIsl 00yHaIOIMXCs OUHOM (GOPMEI 00YUEHHUS M OLIEHUBAETCS M0 IIKAJE
«3a4eT\ «HE 3aYTEHO»
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a) 0; 0) -3; B) 3; T) 12.

2 4 6
7. Ianm ompenenurens (3 5 7|.
7 8 9

Haiitu anreOpandeckoe AOMOTHEHUE DJIEMEHTA 15
(371€MEHT HaXxOUTCsL BO BTOPOM CTOJIOIIE TIEPBON CTPOKH)

a) 22; 0) -22; B) 12; T) -21.
3 -2 -1 -1 2
8. Haiitu 3na4yenue Bopaxkenus [ 3 —1 —2 |-| =2 [+3]| 1
2 -1 -1 5 3
8 -2 2 —4
a)| —4 |; o) 8 | B)[ -8 [; r)| —2
2 —4 4 8

9. BbMHCINTE CKAISPHOE NPOM3BEIEHHUE BEKTOPOB a (3, -5, 2), b (4,2, 5).
a) 4; 0) &; B) 12; T) 16.
10.Haiitu BexTopHOE MponsBenenne [a*b], rnea (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 nokasareJieil 1 KpuTepreB OLeHUBAHUA CGOPMHUPOBAHHOCTH KOMIIETCHIIUI HA
Pa3JIMYHBIX dTanax ux GopMHPOBaAHHA;
LIKAJbI ¥ IPOLEAYPHI OLleHUBAHUA

7.4.1. BonnpocoB u 3ajaHuil 1J1s1 TEKylieil ¥ NPOMe:KyTOYHOH aTTeCTANMHU

[Ipu onieHKe 3HAHUI yUYUTHIBAETCS YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIHIA:

1. VYpoBeHb YCBOEGHHMS TEOPETHYECKHMX MOJOKEHHM JHUCHMIUIMHBI, MPAaBUIBHOCTh
(hOpMYyJIUPOBKY OCHOBHBIX TIOHSTUN U 3aKOHOMEPHOCTEH.

2. YpoBeHb 3HaHUS (HaKTHUECKOTO MaTepuajia B 00beMe MpOTrpaMMEI.

3. Jloruka, cTpyKTypa ¥ I'paMOTHOCTb U3JI0’KEHUS BOIIPOCA.

4. YMeHue CBSI3aTh TEOPUIO C MTPAKTUKOM.

5. YMmenue nenath 0000IEHNUs, BBIBOIBL.

Tabauya 7.4.1.1
IlIxana omeHUBaHKUA HA DK3aMeHe, 3a4eTe C OIleHKOMH

Onenka KpuTtepun BbICTaBJICHUSI OLICHKH

OTJINYHO OO0yuaromuiicst T0KEH:

- MPOJEMOHCTPUPOBATH TIIYOOKOE W TPOYHOE YCBOCHWE 3HAHUU
MIPOTrpaMMHOTO MaTepHaia,

- I/IC‘IepHBIBaIOH_IG, IOoCJICAOBATCIIbHO, FpaMOTHO U JIOTHYCCKHU
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CTPOMHO U3JI0KUTh TEOPETUUECKUN MaTepHall,

- IPaBUIILHO ()OPMYJIMPOBATH ONIPEEIICHUS;

- TPOJEMOHCTPUPOBAaTH YMEHHUS CaMOCTOSTENbHOH paboThl C
JIUTEPATYPOi;

- YMETh CJIe1aTh BbIBOJBI 110 U31araéMOMY MaTepHUally.

Xoportio OO0yuaromuiics T0KEH:

- MPOJEMOHCTPUPOBATH OCTATOYHO TOJHOE 3HAHHE MPOTPAMMHOIO
Marepuaa,

- POJIEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETUUECKUX TMOHSATHIA;
JOCTaTOYHO TIOCIICAOBATENIFHO, TPAaMOTHO M JIOTHYECKH CTPOWHO
W3JIaraTb MaTepUa;

- IPOAEMOHCTPUPOBATH YMEHUE OPUEHTHPOBATHCS B IUTEPATYPE;

- YMCTb caciiaTh AJOCTaTOYHO OGOCHOB&HHBIG BBIBObI 10
M3JIaracMoMy MaTepHuay.

Y 10BJIIETBOPUTEIILHO OOyuaronuiics JOJKEH:

- IPOAEMOHCTPUPOBATH O0IIlee 3HAHUE U3y4aeMOIo MaTeprana;

- TOKa3aTh o011iee BiaIeHHE MOHATUIHBIM aIrapaToM AUCHUIUINHBL,

- YMETb CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOU H3JIaraeMoro

BOIIPOCA;
- 3HAaTb OCHOBHYIO pEKOMEHAYEMYIO MpOrpaMMoil  y4eOHyIo
JUTEpaTypy.

HeynosnerBopurenbHo OO0yuaromuiicst IeMOHCTPUPYET:

- He3HaHUE 3HAYUTEIBHOM YacTH MPOTrpaMMHOTO MaTepHaa;

- HE BJIaJICHNE TTOHATUITHBIM arapaToM JTUCIUIUINHBI;

- CYILIIECTBEHHBIE OLIMOKU MIPU U3JI0KEHUU Y4eOHOT0 MaTepHara;

- HEYMEHHE CTPOMTH OTBET B COOTBETCTBHH CO CTPYKTYpOH
M3JIaraeMoro BOIpoca;

- HEYMEHHE JIeNIaTh BBIBOJIBI IO M3JIaracéMoOMy MaTepuaiy.

7.4.2. lucbmenHoi padoThl (3cce)

IIpu onieHKe yuuThIBaETCA:
1. [IpaBubHOCTH OGOPMIICHUS.
2. YpoBeHb c(hOpMHPOBAHHOCTH KOMIIETECHIIUH.
3. YpoBeHb YCBOEHHUS TEOPETHUECKHUX MOJIOKEHUU TUCIUIUIMHBI, MPAaBUIBHOCTh (HOPMYITHPOBKU
OCHOBHBIX TTOHSITHH U 3aKOHOMEPHOCTEM.
4. YpoBeHb 3HaHUS (DAKTHIECKOTO MaTepralia B 00beMe MPOrpaMMBl.
5. Jloruka, CTpyKTypa ¥ IpaMOTHOCTb M3JI0KEHUS MTUCbMEHHON paboTHI.
6. [TomHOTA M3MOXKEHU MaTepuana (PacCKphITHE BCEX BOIMPOCOB)
7.Ucnonb3oBanne HEOOXOIUMBIX HCTOYHHUKOB.
8. YMeHue cBs3aTh TEOPUIO C MPAKTUKOM.
9. YMmenue nenath 0000ICHNUS, BBIBOIBL.
Tabnuya 7.4.2
IlIkaJj1a oneHUBaHUA 3cce

Ounenka Kputepun BbICTaBJIeHUS OLEHKHU

3auTeHo OOyyJaromuiicst TOJKEH:

- IPOJIEMOHCTPUPOBATh 00IIee 3HAHUE U3YyIaeMOro MaTepHaa;

- IIOKa3aTh 0611_[66 BJIAACHUC HOHATUMHBIM arrapaTom
JMCIUIITMHBL;

- YMETb CTPOUTb OTBET B COOTBETCTBHUM CO CTPYKTYpOH
M3J1araeMoro BOmpoca;

- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO TPOrpaMMOi yueOHYIO
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JUTEPATYPY.

He 3auteno OO0yuaromuiicst IeMOHCTPUPYET:

- He3HaHUE 3HAYUTEIBHOM YacTH MPOrpaMMHOTO MaTepHana;

- HE BJIaJICHNE TTOHATUITHBIM aIIapaToM JTUCIUIUINHBI;

- CYIIIECTBEHHBIE OIMOKM MIPU U3JT0KEHUU Y4eOHOT0 MaTepHara;

- HEyMEHHE CTPOUTh OTBET B COOTBETCTBHHM CO CTPYKTYpPOH
M3JIaraeMoro BOIpoca;

- HEYMEHHE JIeNIaTh BBIBOJIBI IO M3JIaracMoOMy MaTepuaiy.

7.4.3. TectrupoBanue
Tabauya 7.4.3
IIkaja oueHuBaHus

Ouenka KpuTtepun BbICTaBJICHUS] OLICHKH
OT1anyHO KonunyecTBo BepHbIX 0TBETOB B MHTEpBasie: 85-100%
Xopouo KonnuecTBo BepHbIX 0TBETOB B MHTEpBate: 71-84%
Y 10BIETBOPUTENTHHO KonnuecTBo BepHBIX OTBETOB B HHTEpBae: 65-70%
HeynosierBoputenbHO KonugecTBo BepHbIX 0TBETOB B MHTEpBaJie: 0-64%
3auTeHo KonnuecTBo BepHBIX OTBETOB B HHTEpBaie: 65-100%
He 3auteno KonunyecTBo BepHbIX 0TBETOB B MHTEpBasie: 0-64%

7.5 METOJUYECKHUE MATEPHUAJIbI, ONPEJEJISTIOIIUE ITPOLIELY PbI
OLIEHUBAHMS 3HAHW I, YMEHUM, HABBIKOB U (UJIH) OIIBITA
NESITEJIbHOCTH, XAPAKTEPU3YIOIIUX STAIIBI ®OPMUPOBAHUS
KOMIIETEHLUIA.

Kauecmeéo  3nanuii  XapakTepu3yeTcs  CIIOCOOHOCTBIO  OOydaromerocs  TOYHO,
CTPYKTYPUPOBAHHO U YMECTHO BOCIIPOU3BOAMTH HHPOPMALIHIO, TOTYUYCHHYIO B IPOIIECCE OCBOCHUS
IMCHUIUIMHBL, B TOM BHAE, B KOTOPOM OHa OblIa H3JIOKEHa B YYEOHOM W3JaHUH WIIH
MIPETo1aBaTeNieM.

Ymenua, xax npaswio, GOpMUPYIOTCS Ha 3aHATHSIX CEMHHApPCKOTO THIA, a TAaKKe IPH
BBITTOJIHEHUH JTA00OPaTOPHBIX padoT. 3aaHus, HAlpaBJIeHHbIE HA OIICHKY YMEHUH, B 3HAUUTEIILHON
CTENEeHU TPEOYIOT OT OOYYaIOMIMXCS MPOSBICHHUS CTEPEOTHUITHOCTH MBIIIICHUS, T.€. CIIOCOOHOCTH
BBINOJIHUTH paboTy 1O oOpasiam, ¢ KOTOpbIMH OH paboTan B npouecce o0yyenus. [IpenonaBarens
K€ OLICHUBACT CBOEBPEMEHHOCTh M IIPABIIIBHOCTH BBHITTOJHEHUS 3aJaHN.

Hagviku - 3TO yMeHUs, pa3BUTHIE W 3aKPEIJICHHbIE OCO3HAHHBIM CaMOCTOSATEIbHBIM
TpyznoM. HaBbiku popMHUpYIOTCS IPH CaMOCTOSTEIBHOM BBIOJTHEHHH 00YYaIOIIUMHUCS MPAKTHKO -
OPHEHTUPOBAHHBIX  3aJ[aHUH, MOJICIIUPYIOIIMX  pEeIIeHHe MM  [POU3BOACTBEHHBIX,
COIIMOKYJBTYPHBIX M TIPAaBOBBIX 3a7ad B COOTBETCTBYIOIIEH oOxacTH mpodeccHoHaTbHON
NeSTeTbHOCTH, KaK MPaBHJIO, TIPY BBHIIIOJHEHUU JOMAIIHUX 33JaHUN, KYPCOBBIX MPOEKTOB (padoT),
HAY4HO-UCCJIEI0BATEIbCKUX paboT, MPOXOXKICHUH TMPAKTUK, MPH paboTe WHAMBHAYAIbHO HIIH B
coctaBe rpynnsl U T.1. [Ipum 3Tom OOydaromuiics MoOCTaBiIeH B YCJIOBHSA, KOTZA OH BBIHYXKICH
CaMOCTOSATENIFHO (TBOPYECKN) MCKAaTh IMYTH M CPEACTBA JUIS Pa3pelICHHs ITOCTaBICHHBIX 3aaad,
CaMOCTOSITENIFHO TUIAHUPOBATh CBOIO Pa0OTy M aHATU3UPOBATH €€ pe3yibTaThl, NPUHUMATH
OIIpE/ICTICHHBIC PEIICHNS B PAMKAX CBOMX ITOJTHOMOYHH, CAMOCTOSITEIBHO BEIOMPATh apryMEHTAIHIO
M HECTH OTBETCTBEHHOCTh 3a TPOJEIAHHYIO pPabOTy, T.. MPOSBUTH BIAJCHUE HABbIKAMH.
B3anmogeiictBue ¢ mpemojaBaTenieM — OCYIIECTBISCTCS MEPUOJMYECKH 110  3aBEPIICHHIO
OTIpENICIEHHBIX 3TanoB pabOTHl M MPOXOAUT B BHAE KOHcynbTanuil. [Ipu onenke BraaeHus
HaBBIKAMH TPETOAaBaTeeM OLEHUBACTCS HE TOJBKO INPABHIBHOCTH PEIICHHS BBIIOJIHEHHOTO
3alaHusl, HO M CIOCOOHOCTh (TOTOBHOCTH) OOYYAIONIUXCSI pemaTh MOM00HBIE MPaKTUKO-
OPHEHTHPOBAHHBIC 33/IaHMSI CAMOCTOSATENFHO (B MEPCIEKTHUBE 3a CTEHAMU BYy3a) M, TJIABHBIM
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0o0pa3oM, CIOCOOHOCTh OOyYaromuxcs OOOCHOBBIBATH M apryMEHTHPOBATh CBOM PEIICHUS U
MPeI0KEHUS.

Yemuwui  onpoc - 310 mponenypa, oOpraHu3oBaHHas Kak cHelMaibHas —Oecena
MpenoaaBaTelis ¢ rpymnmnoi o0yvaronmxcs (GpoHTaTBHBIN OMPOC) WM C OTACIBHBIMUA CTYyJACHTAMH
(MHOUBHUIYyaTbHBIA OMPOC) C IENBbI0 OLEHKH CPOPMHUPOBAHHOCTH Y HHUX OCHOBHBIX TMOHATUH U
YCBOEHHUS y4eOHOT0 MaTepurara.

Tecmut sBrsitoTCs MpocTeiiieil popmMa KOHTPOJIS, HANpaBlieHHAs HA MPOBEPKY BIIAJACHUS
TEPMHUHOJIOTHYECKUM  allllapaToM, COBPEMEHHBIMH HH(POPMAIMOHHBIMH  TEXHOJOTHSIMU H
KOHKPETHBIMU 3HaHUSIMHM B 00J1aCTH (yHIaMEHTAIbHBIX M MPUKIATHBIX AUCUUILINH. TecT Moxer
MPEJOCTABIATE BO3MOKHOCTh BBIOOpA W3 TEpeyHs OTBETOB; OJUH WJIM HECKOJIBKO MPAaBUIIBHBIX
OTBETOB.

Ilpakmuueckue 3anamus - ocobast popma coUeTaHUs TEOPUU U MPAKTUKH. X Ha3HaueHHe
— yriyOneHue mnpopabOTKU TEOPETHYECKOro MaTepuana mpeaMeTa IyTeM peryjsipHOH u
IUTAHOMEPHON CaMOCTOSITENIbHON pa0OThl  00ydYaromuMcsl Ha IPOTsDKEHHH Beero Kypcea. Iporece
MOATOTOBKHU K MPAKTUYECKUM 3aHSATUSM BKIIOYAET M3Y4YeHHE 005S3aTeIbHOW U JTOMOJHUTEIHHOM
JUTEpaTyphl MO paccMaTpuBacMoOMy Bompocy. HemocpencTBeHHOE NpoOBENeHHE MPAKTHUYECKOTO
3aHSTHS IPEATIONAraeT:

WH/IMBUYalbHbIE BBICTYIUICHUS OOYYaIOUIMXCS C COOOLICHUSMHU IO KaKOMY-JIHOO BOIPOCY
n3ydyaeMoil TeMmbl, (POHTAIBHOE OOCYXICHHUE paccMaTpuBaeMon MPOOJIEMbI, OOOOIICHUS |
BBIBOJIbI, pEIICHUE 3a/1a4 U YIIPAXXKHEHUH 0 00pasiy.

PA3AEJ 8. METOAMYECKUE YKA3AHMSA J1JIS1 OBYYAIOLUIUXCS MO OCBOEHUIO JJUCHUITJIMHBI

8.1. MeToanyeckne peKOMEHIAIMH M0 HANIMCAHUIO 3CCe

Occe (0T GpaHITy3CKOTO €ssai — OIBIT, HAOPOCOK) — kKaHP HAYUHO-ITYOITHITUCTHIECKOM
JUTEPATyPhl, OTPAXKAIOIINNA TOAYEPKHYTO-UHIUBUAYAIbHYIO ITO3ULIMIO0 aBTOPA 110 KOHKPETHOU
npobieme.

I'maBHBIME OCOOEHHOCTSIMU, KOTOPBIE XapaKTEPU3YIOT 3CCE, ABISIOTCS CIEIYIOLIHE
MOJIOXKEHHUS:

e coOCTBeHHasl MO3ULHKA 00s53aTeNbHO JOJDKHA OBITH apryMEHTHpPOBaHA W MOAKpPEIieHa
3aKOHAMH, AaBTOPUTETHBIMH TOUYKAMH 3PEHHUSMH U 0a3HpoOBaThCcs HA (PYHIAMEHTAIBLHON HayKe.
HeGonpmoit 06bem (4-6 crpanuir), ¢ opOPMIICHHBIM CIIHCKOM JIUTEPATyphl U CHOCKAMHU Ha €€
HCII0JIb30BAHHUE.

® CTWIb U3JI0KECHUS - Hay4HO-UCCIIEN0BATEIbCKUN, TpeOyromuit YETKOH,
MOCTIeIOBATENbHON W JIOTUYHON CHCTEMBI JOKa3aTeNbCTB; MOXKET OTIMYaTbcs OOPa3HOCTHIO,
OpPUTHHAIIBHOCTHIO, a(hOPUCTUYHOCTHIO, CBOOOAHBIM JIEKCHUECKUM COCTAaBOM SI3bIKA.

® HCCIeOBaHUE OTPAHUYMBACTCS YETKOM, JIAKOHUYHOM TIPOOJIEMOM C BBISBICHHUEM
NPOTHUBOPEYHH U pa3peleHueM 3THX POTUBOPEUUid B TaHHOH paboTe.

8.2. Meroanueckue peKOMEHAAIMH M0 UCIOJIb30BAHNIO KEHCOB

Ketic-memoo (Casestudy) — MeTo1 aHaM3a peaIbHON KU3HEHHOW CUTYallUH, OTTUCAHUE
KOTOPOH OJJHOBPEMEHHO OTPa)KaeT He TOJIKO KaKyr0-TH00 MPakTHYECKYI0 MPodiIeMy, HO U
aKTyaJIu3UPYyeT ONpeesIEHHbIM KOMITJIEKC 3HaHUH, KOTOPbIIi HEOOXO0AUMO YCBOUTH MpHU
paspernieHnu ganHou npobiemsl. [Ipu aTom cama npoGieMa He UMEeT OJTHO3HAYHBIX PEIICHHA.

Kelic kak MeTO OIIEeHKH KOMIETEHIIUN JOJKEH YI0BIETBOPATH CIEAYIOMNUM TPEOOBaHUIM:

— COOTBETCTBOBATh YETKO NIOCTABJIEHHOW LIEIH CO3JaHMs;

UMETh MEKIUCIUIUIMHAPHBIN XapaKTep;

UMETb JOCTAaTOYHBIH 00BhEM NEPBUYHBIX U CTATUCTUYECKHUX JTaHHBIX;

UMETh COOTBETCTBYIOLIUH YPOBEHb CIOKHOCTHU, WILTIOCTPUPOBATh TUIIWYHBIE CUTYalUH,
UMETh aKTyaJIbHYIO Ipo0jeMy, MO3BOJISIONIYI0O IPUMEHUTh Pa3HOOOpa3Hble METO/AbI aHalu3a MpU
MOKMCKE PEIIeHHs], UMETh HECKOJIBKO PELICHUIA.
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Ketic-meTo1 0ka3bIBaeT COECHCTBHIE PA3BUTHIO YMEHHUS PEIaTh MPOOIEMBI C yYETOM
KOHKPETHBIX YCIIOBHH Y TIPU HATMUWU QakTrdeckor mHpopmanuu. OH pa3BUBaeT TaKHue
KBTU(DUKAIIMOHHBIC XapaKTEPUCTHKH, KaK CIOCOOHOCTH K TIPOBEACHHUIO aHATTN3a U TUArHOCTUKH
po0JIeM, yMEHHUE YeTKO (hOPMYITHPOBATH U BBICKA3hIBATh CBOO IMO3UIIHIO, YMEHUE OOIIAThCS,
TMCKYTUPOBaTh, BOCIIPHHUMATh U OLIEHUBATh HHPOPMAIINIO, KOTOPasi IOCTYIIAET B BepOaNbHOM 1
HeBepOabHOU (opMme.

8.3. TpeOoBaHMsI K KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIM 321aHUAM
JJIS1 IEeMOHCTPALMHU BBINOJIHEHUSI MPO(ecCHOHAIBHBIX 33124

KoMIieTeHTHOCTHO-OpUEHTHPOBAHHOE 3a/1aHUE — 3TO BCEI/IAa TPAKTUUECKOE 3aJaHUE,
BBITMIOJTHEHUE KOTOPOTO HAlleJIeHO Ha AEMOHCTPUPOBAHKE JJOKA3aTENbCTB HATUUNA y 00yUYarouxcs
c(OPMHPOBAHHBIX KOMIIETCHLIUH HEOOXOJUMBIX JJIsl Oyay1eit mpodeccHoHaIbHON AeSITeTbHOCTH.

KoMneTeHTHOCTHO-OpUEeHTUPOBAHHBIE 3a/IaHUs OBIBAIOT Pa3HBIX BUIOB:

® HaNpaBJIEHHbIE Ha IMOATOTOBKY KOHKPETHOTO MPaKTUKO-OPHEHTUPOBAHHOIO MPOIYKTa
(pa3paboTKa CTPYKTYpHI TOCYAapCTBa, pa3padO0TKa CUCTEMBI IICHHOCTEH 0011ecTBa | JIp.);

® AQHAIUTHUYECKOTO0 M JAMArHOCTUYECKOTO XapaKTepa, HalpaBJIEHHbIE HA aHAU3 Pa3IUYHbBIX
aCTleKTOB H MpoOJeM YIpaBIIEHYSCKOW [EATENBHOCTH (aHAIW3 BHEIIHEH MOJUTHYSCKOM
00CTaHOBKM, aHaJM3 BHYTPEHHEW MOJUTHYECKONH OOCTAaHOBKHM B DPA3JIMYHBIE MEPUOIBI Pa3BUTHUS
PYCCKOI0 rocy1apcTBa U T. 11.);

® CBj3aHHBIC C BBIIOJHEHHEM OCHOBHBIX MNPO(ecCHOHAIBHBIX (QYHKIUI (BBITOJHEHHE
KOHKPETHBIX JICHCTBUH B paMKax BUJa NPOPECCHOHAIBHOW JEATEIBbHOCTH, HAIpUMeEp,
dbopMynIHpoBaHHE MHCCHM U IIeJIel rocynapcTBa Ha MEXIyHAPOJHOW apeHe B pa3iHuHbIC
HCTOPUYECKHUE MEPUOJIBI U T. II.).

PA3EJI 9. YUEBHO-METONYECKOE 1 HTHOOPMAIIMOHHOE
OBECNEYEHME JUCLUMNJIUHBI

Ocnoenas numepamypa

Ucnamramues J[.B. Maremaruka: nuddepeHnuaibabie ypaBHEHUS : yaeOHOe mocooue /
Ucnamranues /J[.B., [IstkoBa B.B., [lerpoBckux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcr : anextponHslii // [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

bepesuna, H. A. Marematuka [DneKTpoHHBIH pecypc| : ydeOHOe mocobme / H. A.
bepesnna. — 2-e u3a. — DnEKTpOH. TeKCTOBbIE naHHble. — CapartoB : Hayunas xnura, 2019. —
125 c. — 978-5-9758-1741-9. — Pexxum noctyma: http://www.iprbookshop.ru/80988.html

BoOwineBa, T. H. Martematnka W aHaluTH4ecKas reoMeTpusi [DIEeKTpOHHBIH pecypc] :
yduebHo-meToanueckoe mocodoue / T. H. boosuesa, JI. B. Kupssinosa, T. H. TutoBa. — D11eKTpoH.
TekcToBble JaHHble. — M. : MUCU-MI'CY, Aii IIu Op Meaua, ObC ACB, 2018. — 144 ¢. — 978-
5-7264-1909-1. — Pexxum pocrtyna: http://www.iprbookshop.ru/80626.html

Enbkun, A. I'. Marematuka © aHamuTUYecKas reoMeTpusi [DIEKTpOHHBIA pecypce]| :
ydyebnoe mocodue / A. I'. EnpkuH. — DnekTpoH. TeKcToBbie naHHble. — CapaToB : By3oBckoe
obpazoanme, 2018. — 95 ¢ — 978-5-4487-0325-6. — Pexum  poctyma:
http://www.iprbookshop.ru/77939.html
Hononnumensnan numepamypa

Ucnamramues J[.B. Maremaruka: nuddepeHnuaibabie ypaBHEHUS © yaeOHoe mocooue /
Ucnamranues /J[.B., [IstkoBa B.b., [lerpoBckux I'.B.. — Mocksa : Aii [Iu Ap Menua, 2023. — 73
c. — ISBN 978-5-4497-2252-2. — Texkcr : anextponHslii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132838.html
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JlenoBckasga, E. B. Maremaruka U aHanuTthyeckas reomerpus. COOpHUK 3amay
[DnexTponHsbIit pecypce] : mpaktukyMm / E. B. JlenoBckas. — DneKTpoH. TEKCTOBBIE AJaHHBIE. — M. :
MockoBckas rocyapCcTBeHHas akafeMusi BogHoro Tpancmnopra, 2017. — 100 c. — 2227-8397. —
Pexxum noctyma: http://www.iprbookshop.ru/76710.html

EmenssinoBa, T. B. Marematuka . Pemiennie TUNOBBIX 3adad [DJIEKTPOHHBIN pecypce] :
yuebnoe nocooue / T. B. EmenbsnoBa, A. M. Konp4atoB. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. —
CaparoB : A#t [lu Op Meaua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum nocrymna:
http://www.iprbookshop.ru/74559.html

IlepeyeHb HMH(POPMALMOHHBIX TEXHOJOTHWii, HCMOJb3YyeMbIX NPH OCYLIECTBJICHHH
o0pa30BaTe/IbLHOIO NpoLecca Mo JHCHUIIINHE

Humepnem-pecypcui, coepemeHHble npogpeccuonanvmuie oazvl OaHHDbIX,
UHDOPpMAYUOHHO-CNPAGOUHbIE U NOUCKOGBLE CUCHIEMBL

Humepuem-pecypcei,
Opranm3anus 6€301acHOCTH U coTpyaHuuecTBa B EBpore: http://www.osce.org/
Opranuzanus O0beTMHEHHBIX HalWiA: http://www.un.org/
Opranuzanus no bezonacHoctu u CotpyaauyectBy B EBpone: www.osce.org
Coger EBpomnsl: http://www.coe.int

FOHECKO: http://www.unesco.org

cospemennbvle npogheccuonabHvle 6a3bl OAHHDIX,
Bcemupnas opranuzanms 3apaBooxpanenus: http://www.who.ch/
Bcemupnas ToproBasi opranuzariysi: Www.wto.org
EBponeiickuii mapiaamenT: http://www.europarl.eu.int
EBpomneiickuii Coto3: http://.europa.eu.int
Mexnaynapoanas opranuzanus Tpyaa: http:// www.ilo.org

uHdmpmauuouno-cnpaeouuble U NOUCKoOeble cucmembl

OBC «IPRsmart» http://www.iprbookshop.ru
CrpaBounas npaBoBas cuctema «Koncynsrantllmocy: http://www.con-sultant.ru

KomIuieKT THIIeH3MOHHOTO POTPAMMHOI0 00ecredeHHust

Microsoft Open Value Subscription mist pemenuii Education Solutions Ne Tr000544893 ot
21.10.2020 r. MDE Windows, Microsoft Office u Office Web Apps. (cpok netictust g0 01.11.2023
r.)

AnTtuBupycHoe mnporpammuoe obecneuenne ESET NOD32 Antivirus Business Edition
noroBop Ne 1C00-006348 ot 14.10.2022 . (cpok aeiictBust g0 13.10.2025 1)

[Tporpammuoe obecrnieuenne «Mupanonuc» cucreMa BeOMHApOB - JIMIIEH3MOHHBINA J10rOBOP
244/09/16-x ot 15.09.2016 (Cneuudukanus k JlumensmonHomy poroBopy 244/09/16-x ot
15.09.2016, ot 11.05.2022 1. ) (cpoxk nerictus go 10.07.2023 1)

OnekTpoHHas HH(pOpPMaMOHHO-0Opa3oBatenbHas cpena «1C: YHuMBepcHTET» JOroBOp OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

Nudopmarmonnas cucrema «llepBeriibuty cybnunensunonnsiii goroop ot 06.11.2015 T
Ne009/061115/003 (6eccpouno)

Cucrema TectupoBanus Indigo nunensnonHoe cormamenue (JJorosop) ot 08.11.2018 . NoJl-
54792 (6eccpouHo)

WNudopmanmonno-nouckopas cucrema «Koncynsrant Imoc» - morosop 06 HHGOPMAITMOHHO
noazepkke ot 26.12.2014, (6eccpouHo)
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OnekTpoHHO-OMOMMoTeuHast cucrtema IPRsmart munensuonssiii gorosop ot 01.09.2022 r.
Ne9489/22C (cpox neiictBus mo 31.08.2024 r.)

Hayunas snexrponnas 6ubmuoreka eLIBRARY nunensuonnsiii gorosop SCIENC INDEX Ne
SIO -3079/2022 ot 12.01.2022 1. (cpok aelictBus 1o 27.01.2024 )

CB000HO pacnpocTpaHsieMoe MPOrpaMMHOe o0ecneyeHue
Kommnexkr  ommaitH  cepBucoB ~ GNU  ImageManipulationProgram,  cBoGogHO
pacnpocTpaHsieMoe IporpaMMHoe obecreyeHre

IIpozpammmnoe obecneuenue omeuecmeeHH020 NPOU3IEO0CMEQ:

[IporpamMHoe obecnieuenne «Mupanonucy cucremMa BeOMHapoB - JIMIEH3MOHHBINH JOTOBOP
244/09/16-x ot 15.09.2016 (Cnemmdukanus x Jlumensnonnomy moroopy 244/09/16-x ot 15.09.2016, ot
11.05.2022 r. ) (cpok neitctBus no 10.07.2023 r.)

OnexktpoHHas uHGOpMaHoHHO-00pa3oBaTenbHas cpena «1C: YauBepcurer» norosop ot 10.09.2018
. NeITPKT-18281 (6eccpodno)

Wudopmanmonnast cuctema «llepBoiitbut»y cybnmuumensuonnsiii  goroop ot  06.11.2015 r.
Ne(009/061115/003 (beccpodno)

Cucrema TectupoBanus Indigo munensnonHoe cornamenue (JJorosop) ot 08.11.2018 1. NoJ[-54792
(6eccpouHo)

WudopmanmonHo-nonckoBasi cucrema «Koucymprant [Imoc» - moroBop 00 WHQOpPMAIOHHO
nmoxnepxke ot 26.12.2014, (6eccpodno)

OnexkTpoHHO-OnbIoTeuHas cucrema IPRsmart nmuuensuonnsiit qorosop ot 01.09.2022 r. Ne9489/22C
(cpok nmericTus 10 31.08.2024 r.)

Hayunas snexrponnas 6ubnuoreka eLIBRARY mmnensnonnstii morosop SCIENC INDEX Ne SIO -
3079/2022 ot 12.01.2022 r. (cpok mevicTBus mo 27.01.2024 1.)

PA3AEJ 10. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE OBPA3OBATEJILHOI'O MPOILIECCA

VYyeOHast ay TUTOPHSL U1 IPOBEICHUS OOGopynoBaHue: cCHeUaTU3UpPOBaHHAsA MeOenb

3aHATUH JICKIIMOHHOTO THIA, 3aHATUN (mebenp aymutopHas (12 crtonmoB, 24 CTymbeB,

CEMHUHAPCKOT0 TUTIA, TPYITIOBBIX J0CKa ayJUTOpHAs HaBECHas), CTOT

WHAUBUAYAIbHBIX KOHCYJIbTAIUH, npernojaBaTesis, CTyJ PenoiaBaTes.

TEKYIIIETO KOHTPOJIS ¥ IPOMEKYTOYHON Texuuueckue cpescTBa 00y4YeHusI:

aTTecTaluu MEPCOHANBHBIN KOMIBIOTEDP; MYJIbTUMETUITHOE
obopyoBaHue (IPOEKTOP, FIKPaH).

ITomenienue a1st caMOCTOATENLHON CnenunammusupoBanHas medens (9 crosos, 9

paboThI CTYJIbEB), IEPCOHATBHBIC KOMIIBIOTEPHI C
BO3MO>XHOCTBIO MOJIKJIFOUEHUS K CETH
«HTEepHET» U 00ECTIeueHUEM IOCTYTIA B
ANEKTPOHHYIO0 UH()OPMALIMOHHO-
o0pa3oBaTeNbHYIO cpey YHHUBEpCUTETA
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