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Pa6Goyas mporpamMma yueOHOH JHEIUIUIMHBI «AJiredpa M reoMerpusi» COCTaBJICHA Ha
ocHoBauuu  DelepaJbHOrO  TOCYJApPCTBEHHOTO . 00pa30BaTeNbHONO  CTaHAapTa  BBICIIErO
obpazoBanus — GakanaBpuar mo HampapieHuo noarotosku 01.03.02 IMpuknannas maremMaruka u
nH(pOpMATHKa, yTBEPXACHHOTO INpHKa3oM MuHHCTepcTBa 00pa3oBaHHS W HayKH POCCHUCKOM
denepanmn ot «05» ampens 2017 r. Ne 301 (¢ M3MEHEHHMAMH M JIOTIOJIHEHHUSMH);
[ocymapcTBeHHOro 00pasoBaTebHOro cranaapra Bbicurero obpasosanus ('OC BO) [lonenxoi
Hapomuoit Pecry6muku (JJHP) (mpoexra) mo HampasineHuio noxarotosku 01.03.02 Ilpukiannas
MareMaTuka ¥ uH(popmatuka; Ilopsiika opraHu3anuu y4eGHOro mpormecca B 00pa3oBaTelbHBIX
OpraHm3anysx BeIciero mpodeccuonanbHoro obpasopanus Jlonenkoit Hapommoi Pecry6imkwu,
YTBEPXKIEHHOTO TpuKa3oM MuHucTepcTBa obpasoBanuss u Hayku Jlomenkod Hapoamoii
Pecny6muxu ot 10.11.2017 r. Ne 1171 (c u3MeHEHWSMH U JONOJHEHHSAMH); y4yeOHOro IUiaHa H
OCHOBHOM Ipo()ecCHOHAIBHON 00pa3oBaTeNbHOM IPOrpaMMBI BEICIIEr0 00pa3oBaHMs HAIPaBIICHUS
noxrotoBku 01.03.02 TIlpuknanmHas marematuka u HHpopMmaTtuka, npoduias: «CraTHCTHKay,
pazpaborarsbix B 'OY BIIO «/loHenkuil HallMOHAIBHBIN YHUBEPCUTETY.

Pa3paboruuk:

JOKTOp (pu3.-MaT. HayK, JOLEHT — —— ——=A B.3ma
/

PaGouas mporpamma ydeOHOW MWCIMIUIMHBI YTBEpXKIE€Ha Ha 3acelaHUM KadeApbl BhICIIEH
MaTeMaTHKH ¥ METOJIUKH IIPEIIoIaBaHusl MAaTEMAaTUKH

[Tporoxon Ne 12 ot «14» anpens 2021 .

3aBeayromuii Kadeapoit eZ /%» E. U. Cxada

PaGouass mporpamMma yd4eOHOW [JUCHUIUIMHBEI OnoOpeHa Yy4eOHO-METOJUYECKOW KOMHUCCHEH
(akypTeTa MaTeMaTHKX ¥ HH)OPMAIIMOHHBIX TEXHOIOT U

[Mporoxon Ne 4 ot «14» anpens 2021 r.

[Tpencenarens yueOGHO-METOIUUECKOH KOMHCCHU W

(akyabpTeTa MaTeMaTHKU ¥ HHYOPMAIIMOHHBIX TEXHOJIOTHH JLN. CensixoBa
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1. OBJACTb IPUMEHEHUA U MECTO JUCHUIIVIMHBI B YYEBHOM ITPOLLECCE

VYuebnass aucuuiuinHa «AnreOpa W TEOMETpUs» OTHOCUTCS K 0a30BOMl  wactu
oOpa3oBaTeNbHOU TporpamMmbl. st W3y4eHus JaHHOW y4eOHOW MUCIUTUIMHBI HEOOXO UMbl 3HAHUS
U yMeHus, GOpMUpPYEMBIC npeduiecmsyowell OUCYUnIuHol — «Anredpa W Hadajla aHAIM3a» H
«['eomeTpusi» KypcOB CpelHEW IIKOJbI. 3HAHWS U YMEHHS, TOJYyYECHHbIE B XOJE H3YyUCHUS
JTUCHHIUTAHBL  «AnreOpa W TeOMETpUsS» SBISIOTCS OCHOBOW JUISI H3YYCHUS HOCACOVIOUUX
mucturuiaH: OneparoHHbIe CHCTEMbI, MeTO bl ONITUMH3AINH, ba3bl JaHHBIX ¥ HHPOPMAIIHOHHBIC
CUCTEMBI U JIpyTHE.

2. CTPYKTYPA JUCHUIIJINHBI

. ®opma o0ydeHust
XapakTepucTuka y4eOHOM TUCIUTUTUHBI
Ounas 3aoyHast
HanpasieHnue noAroToBku 01.03.02 ITpuknagHas MaTeMaTHKa U HHPOPMATHKA
[Tpodunn Crarucruka
OO0pa3oBarebpHas IporpamMMa bakanaBpuat
Keamudukarus AkaneMuveckuii bakamaBp
KonmyecTBo comepkaTellbHBIX MOIYJICH U TEM 2 (18)

JucuunnuHa 0a30B0i / BapuaTUBHON YacTH

. bazoBoit yactu
00pa3oBaTeNIbHOM MPOrpaMMbl

PopMBI KOHTPOJIA 2 MOJTyJBHBIX KOHTPOJISI, 2 SK3aMeHa
T'ox moaroroBxu 1
Cemectp 1 2
KomanyecTBO 3a4E€THBIX € UHUIL 4 4
KosmuecTBo 4acoB Bcero 144 144
B T.4.: 36 39
- JICKIIMOHHBIX
- IPAKTUYECKUX MJIM CEMUHAPCKUX - -
- JJabOPATOPHBIX 36 48
- CaMOCTOSTEILHON pabOThI 72 64
B T.4. THIUBUAYAILHOE 3alaHUE - -
HenenrHoe KOIMYECTBO YacoB 8 8
B T. 4.: - QyJUTOPHBIX 4 5
- CAaMOCTOSITETIbHOU pabOThI CTYACHTA 4 4

3. OIIMCAHME JUCHUIIJIMHBI

Heap uzydeHusi IMCUUNJIMHBI «AJIredpa U reOMeTpHs»:

® 03HAKOMHTCS C OCHOBHBIMH MOHATHSAMHU aareOpbl U T€OMETPUH,

e Hayuyntcsa (HOpPMYIHpPOBaTH U JOKa3bIBaTh OCHOBHBIC PE3YNbTAaThl H3Y4aeMbBIX pPa3ielioB
anreOpbl U TEOMETPHU;

® OCBOUTH METOJIbI U CIIOCOOBI PEIICHHS aNreOpanyecKux U TeOMEeTPHUECKUX 3a/1a4;

® pa3BUBATH JOTUYECKOE U AITOPUTMHUYECKOE MBILIICHHUS;

® OBJIAJETh OCHOBHBIMU METOJAMH MCCIIEJOBAHUS U PEIICHHS] MaTEMaTUYECKUX 3aad4,

® BBHIPa0OTATh YMEHHUS CAMOCTOSTENHHO PACHIMPATh MaTEeMaTHUYECKUe 3HAHHS W TPOBOJUTH
MMOCTAHOBKY M MaTeMaTUYECKUI aHaTN3 IPUKIIATHBIX 3a/1a4;

e TpUOOpPECTH 3HAHUSA, YMEHHS M HaBBIKH, MO3BOJIAIONINE TMOATOTOBUTH BBITYCKHHKA K
Hay4HO-UCCIEA0BATENbCKOM, MPOEKTHOM M MPOU3BOACTBEHHO-TEXHOJOTUYECKON NIEATENIbHOCTH B
00JacTH CHUCTEMHOTO U IPUKIIATHOTO MPOTrPAMMHOTO OOECTICUeHUS;




3aoauu:

® pa3BUTHUE Y CTYJICHTOB UHTYHIIUU, MATEMATUYECKON KYJIbTYPHI, JOTHUECKOTO MBIIICHHS.

e (QopmupoBaHue pecypca HHPOPMALMOHHOTO Marepuaia (OmpeleNeHHs, TEOPeMbl, HuX
JI0Ka3aTeNbCTBO, CBSA3H MEXYy HUMH, METO/IbI PEIICHHS 3a/1a4) 1 00y4eHHe UX IPUMEHEHHUIO.

® [IOArOTOBKA CTYJICHTOB K HM3YYCHHUIO APYIHMX MaTEMaTHYECKHMX METOJOB M IHCUUIUIAH
(MaremaTHyecKuii aHanmu3, IUdQepeHIraIbHbIe YypaBHEHHS, (YHKIMOHAJIBHBIN aHain3, Oa3bl
JTaHHBIX W WH(POPMALMOHHBIE CHCTEMBI, HEKJIACCHYECKHE 3a/laud MaTeMaTH4ecKou (u3ukw,
MaTeMaTH4YeCKUE MOJIEIH MEXaHWKH TBEPAOTO Tella, MAaTEMAaTHYEeCKUE MOJIENA M METOJBbI TEOPUH
YIIPYrOCTH, KOMIUIEKCHBIA aHATTU3 U T.]1.).

e (QopmHupoBaHHWE HABHIKOB M yMEHHH, HEOOXOIUMBIX MNpPHU TMPAKTHYECKOM MPUMEHEHHUU
MaTeMaTUYEeCKUX MW ¥ METOJIOB JIJIsl aHAIHM3a W MOJICIIMPOBAHUS CIIOKHBIX CHCTEM, MPOIECCOB,
SBIICHUH, JUI TMOWCKAa ONTHMAJIbHBIX PEHICHWH W BHIOOpA HAMIYYIIUX CIIOCOOOB peai3allHH.
OCBOEHHE PO (ecCHOHATBLHOW TEPMHUHOJIOTHU B 001aCTH MTPOrPaMMHUPOBAHUS.

TpeGoBanusi Kk pe3yibTaTaM O0CBOEHHS JUCHUIIMHBI. [Ipomecc n3ydeHns TUCIUILIHHBI
«Anrebpa ¥ TeOMeTpHUs» HarpaBiieH Ha (GOpPMUPOBAHHUE JIEMEHTOB CIECAYIONINX KOMIETEeHIHH B
coorBerctBuu ¢ ®I'OC BO P®, 'OC BO JHP (mpoekr) mo Hampasienuto noarorosku 01.03.02
[lpuknanHas marematvka W HMHQOpPMAaTHKa U OCHOBHOM NpodecCHOHaIbHOM 00pa3oBaTeNbHOM
porpamMMmebl BeIciiero oOpasoBanus HanpasieHus moarotoBku 01.03.02 IlpukinagHas MatemaTnka
u uHpopmatuka, npohuis: «CTaTUCTHKAY:

Yuueepcanvnvie komnemenyuu (YK):
HanmeHoBaHme KaTeropuu (TpyIIbl) YHUBEPCATbHBIX KOMITETCHITH:
«CHCTEMHOE ¥ KPUTHYECKOE MBITIIICHHE»
CrnocoOeH OCyIIECTBIATh HMOUCK, KPUTHYECKMHM aHalW3 M CUHTE3 HH(pOpMaLuH,
IPUMEHSATh CUCTEMHBIN NOJIXO AJIsl PEHICHUs IOCTABJICHHbIX 3a1a4
Oowenpogeccuonanvnvie komnemenyuu (OIIK):

CrnocobeH mpuMeHATh (yHIAaMEHTAIbHbIE 3HAHUWA, TOJy4eHHbIE B 00JacTH
OIIK-1 | marematnyeckux © (WJIM) €CTECTBEHHBIX HAayK, W HCIOJb30BaTb HX B
Ipo(hecCHOHAIBHON 1A TEILHOCTH.

OITK-3. CrnocobeH NpUMEHATh U MOJIUGHUIMPOBATE MATEMATUYECKUE MOJENIU Ul PELICHUs

3aja4 B 00J1acTH NPO(HeCCUOHAILHON AEATEIbHOCTH

NuHaukaTopbl J0CTHKEHMSI KOMIIETEHIMA U pe3yjbTarbl o0yudeHus. [locTmxeHue

KOMIIETEHIMI OLICHNBAETCS HAa OCHOBE TaKMX MHIMKATOPOB U COOTBETCTBYIOIIMX MM PE3YJIbTATOB

VK-1

00y4eHMS:
Karteropuu
YHuBepcajibHble
YHHUBEpPCAIbHBIX HNuaukaTopsl Pe3ysbTaThl 00y4yeHust
. KOMIEeTEeHIIN U
KOMIeTeH i
VK-1U-1 3HaeT KaK MPaBUIIEHO OCYIIECTBIISTh
T MOUCK HEOOXOANMO MH(pOpMAaIIHy AJIs
Ocy1ecTBisieT
peIIeHus TOCTaBIEHHBIX Mpodeccuo-
TIOKCK, BBIOOD,
VK-1. Ciocoben HAJIbHO-OPUEHTUPOBAHHBIX 3a1a4
CUCTEeMaTH3aINIO,
OCYIIIECTBIISIT YMeer pa3fensiTh 3a7a9d 0 CIOKHOCTH
o0o0mIeHne u
TIOHCK, N pelreHus.
. KPUTHYECKU I
KPUTUYECKU T AHAITH3 HH YMeeT aHaM3UPOBATh HAYAIBEHBIE
CucreMHoe U aHaJU3 U CUHTE3 bopmarm JTAHHBIE TIPO(EeCCHOHATBHO-
KPUTHYECKOE nHpopMmarumy, OpPHEHTHUPOBAHHBIX 33/1a4.
MBIIIIIEHUE MPUMEHSTh VK-1.1-2. YMeeT HaXOUTh PALIMOHATBHOE
CHUCTEMHBIN MoAXoa [Ipumenser peleHue 3a/1a4 JINHEWHOH anreOphl ’
JUTSL PELICHHS METOJIBI AHAIMTUYECKON IreOMETPHUH.
MOCTaBJICHHBIX CHUCTEMHOI0O YMeeT npUMEHSTh NOTy4YEHHbIE 3HAHUS
3a1a4 MOAX0/1a JIs 0 PEIISHHIO 33124 U3 APYTUX MPUKIIAI-
peuieHus HBIX MaTEMaTUYECKUX TUCHUTLIINH
ITOCTaBJICHHBIX YMeeT cOoCTaBIIsATh aarOPUTM PElIeHUs
3aja4 npodeccruoHaIbHO-OPHEHTUPOBAHHBIX




3ajay.

Bitaneer HaBbIKAMHU UCITOJIB30BAHMS
amnmapara BBICIIEH U JTMHEHHON anreOpsl
IIPU PELICHUU KOHKPETHBIX 3aJa4

Bitaneer HaBbIKAMHU UCITOJIB30BAHMS
arnmapaTta aHAJIMTUYECKOW reOMETPUHN
IIPU PELICHUU KOHKPETHBIX 3aJa4

OomenpogeccuoHalbLHbIE

HNuauxaTopsl PesyabTatel 00y4yeHus
KOMIIeTeH I U
3HaeT TEeOpHIO0 MaTpHLL, ONpeaenuTenei u
CUCTEM JIMHEWHBIX YPaBHEHUI
3HaeT TeOpUro JINHEHHBIX, TOUETHO-
OIK-1. V-1 BEKTOPHBIX M YHUTAPHBIX MMPOCTPAHCTB

OIIK-1. Criocoben
MIPUMEHSITh
(dbyHIaMeHTaIbHbBIC 3HAHMS,
MTOJIy9ICHHBIC B 00J1aCTH
MaTeMaTHIeCKUX U (WIIN)
€CTECTBEHHBIX HAYK,
WCIOJB30BaTh UX B
npodeccruoHaTbHOM
JIeSTEILHOCTH.

IIpuMensier OCHOBHBIE
MIOJIOKEHUS U
KOHIIENIIMH B 00JIaCTH
MaTEeMaTUYECKUX HayK U
OCHOBHYIO
TEPMHUHOJIOTHIO TIPH
peuieHuu 3agad

3HaeT TEOPHUIO JIMHEHHBIX OIIepaToOpOB Ha
KOHEYHOMEPHBIX MPOCTPAHCTBAX

3HaeT Teopuro OUITMHEHHBIX U
KBaJ[paTHYHBIX ()OPM HA KOHEYHOMEPHBIX
MIPOCTPAHCTBAX

YMeeT NpUMEHITh TEOPETUUECKUI MaTeprall
JUIS perieHns 3aaa4 npoecCHOHaTbHON
JIEATENBHOCTU

npodeCCHOHATBHOM -
eSTeNbHOCTH YMeer cocTaBIATh palliOHATBHBIN allTOPUTM
JUTSL TOCTYKEHUS KeJTaeMOT0 pe3ysibTaTa mpu
pEIIeHNH 3a/1a4 MOBBIIIEHHOH CII0KHOCTH,
CBSI3aHHBIX C MPOPECCHOHATBEHON
JIeSITENTHOCTHIO
OIIK-1. U-2. 3HaeT BEKTOPHYIO aareopy
IIpuMeHsIeT OCHOBHYIO | 3HAET aHAJIUTUYCCKYIO T€OMETPHIO Ha
TEPMHUHOJIOTHIO MJIOCKOCTH
MaTEeMaTUYECKUX HaYK U | 3HAeT aHATUTUIECKYIO TEOMETPHIO B
MaTeMaTH4YeCKHe MTPOCTPAHCTBE
OOBEKTHI IIPH PELIEHUH | YMeeT IPUMEHSATD annapaT
3a1a4 MaTEMaTU4YE€CKOI0 MOAEIMPOBAHUS IIPU
po(eCCHOHAIBHON | pemreHnH BCEBO3MOMKHBIX
ACATCIBHOCTH npoecCHOHAIbHO-OPUEHTUPOBAHHBIX 3a]1a4
YMeer pemaTh 3a7auu, CBSI3aHHBIE C
OIK-1. 11-3. BBIYHCIICHUEM MATPHIL, OTIPENETUTENeH U

Pemaer cranaaptHeie
MaTeMaTHYECKHE 3a1a49H
U IPUMEHSET UX

pELICHHEM CUCTEM JIMHEHHBIX YPABHEHUN

YMeer pemaTh 3a1auu, CBA3aHHBIE C
HCCIIeIOBAaHNEM JIMHEHHBIX ONEpaTopoB U
KBaJpaTHYHBIX (HOpM

perreHus B =
o YMeer pemaTs 3a7a91 aHATUTHIECKON
rpoeccroHaTbHON
TEOMETPUH Ha TIOCKOCTH
IESITENILHOCTH v
YMeer pemaTth 3a7a91 aHATUTHYECKON
TEOMETPUU B IPOCTPAHCTBE
YMeer coCTaBIsITh AITOPUTM U CTPOUTH
OIIK-2. 1-1. MaTEMATHYECKYIO MOJICIIb I PEIICHUS
OIIK-3. Criocoben y p
[Ipumenser u pod)eCCHOHATBHO-OPHEHTHPOBAHHBIX 33124
MIPUMEHSTH U
P MOUGUITUPYET Brnaneer HaBbIKaMu UCITONIB30BaHUS ammapaTa
MOIU(UITUPOBATH . N
MaTeMaTHYECKHUE BBICIIICH U IMHEHOHN anreOphl P PEIIeHHN
MaTeMaTHYECKHUE MOOETH
MOJEIH AJIsl PEeIICHUS pohecCHOHAILHO-OPUEHTUPOBAHHBIX 3a]1a4
JUTS pELIeHUs 337124 B
. 3aja4 Bnaneer HaBbIKaMHU KCIIONB30BAHUS amnmnapa-
o0JyractTu poQecCnoHaTEHON . "
ESTENBHOCTH npoeccoHaTbHON Ta aHATIUTUYECKON T'€OMETPUU MPU PELICHUU
JIeSITEILHOCTH 3a/1a4, CBS3aHHBIX ¢ MPodeccuoHaIbHON

JACATCIbHOCTBIO




4. ®OPMbI OPTAHU3ALIUY YYEBHOI'O ITPOLIECCA U COJEPKAHUE
JUCLUIINHDBI

JucuumuinHa «Anredpa U reOMeTpUs» MpeAyCMaTPUBAET CIIEAYIONIe (GOpMbI OpraHu3aIH
y4eOHOTO TMpolecca: JeKIHUH, JJA00PaTOPHBIE 3aHATHS, CAMOCTOSATENFHYIO Pa0OTy CTYIACHTOB.

Marepuan wu3nara€Tcsi € UCIOJIb30BAHUEM  OOBSICHUTEIbHO-WUIIOCTPATUBHBIX U
IBPUCTUYECKUX METOJAOB MpenojaBanus. [lpu npoBeneHuM jekuuil U 1a0OpaTOPHBIX 3aHITHM
WCTIOJIB3YIOTCS pa3aTOYHbIe MaTepHalIbl, CHICIMATIBHOE 000PyIOBaHHE.

B ydeGHOM mporiecce MIUPOKO TNPUMEHSIOTCS AKTUBHBIE W WHTEPAKTHBHBIE (HOPMBI
MPOBEACHUS 3aHATHH (pa300p KOHKPETHBIX CUTYallMid, TUCKYCCHS, IOJIEMHKA), BHEAYAUTOPHAs
camMocCTOsiTeNIbHAasg paboTa, OaUIbHO-PEUTHMHIOBAs CUCTEMA OILICHKH YCIIEBAEMOCTH, JIMYHOCTHO-
OpUEHTHpPOBaHHOE 00ydeHue, mpobnemMHoe oOydeHue. B ydyeOHOM Tmpoliecce HCHOJB3YHOTCS
MHTEPHET-PECYPCHI 10 JaHHOMY KYpCY; pacCMaTpUBAIOTCA 3a/1a4l, MAKCUMAaJIbHO MPUOINKEHHbIE K
KOHKPETHBIM  IPaKTUYECKUM CHUTyallUsiM, TECThl, CaMOCTOATEIbHAas paboTa; MOIyJIbHbIE
KOHTpPOJIbHBIE PAOOTHI.

CamocrosarenbHass paboTa CTYAEHTOB MpEeAyCMAaTpUBAET IMOATOTOBKY K J1a00OpaTOpHBIM
3aHSTUSIM, TIOJITOTOBKY KOHCIIEKTOB IO OTJIEIbHBIM BOIIPOCAM HU3Y4aeMbIX TEM, U3yuyeHUE y4eOHOU
1 METOJIMYECKON JTUTEepaTyphI.

TemaTnueckuil i1aH «Ajaredpa u reoMeTpus»

Tembl ’ Bonpocsl TeMbl

ConepxareJbHbIH MOAYJIb 1.
AHaJMTHYecKasi reOMeTPHsl HA IJIOCKOCTH U B IPOCTPAHCTBE. JJ1eMeHThI BbIcIIell aJredpbl

Tema 1. OcHOBHBIE Cucrtembl koopauHaT. JlekapToBa MpsIMOYrojbHAs CHCTEMa KOOPAMHAT.
MOHSTHUS BEKTOPHOI IIpoekuust BekTOopa Ha OCh, CBOMCTBa mpoekuuid. Hampasmisroniue
anreOpsl. KOCHUHYCBhI BEKTOpa, CBOMCTBO HAMPABISAIONIMX KOCHUHYCOB. JIMHEHBIE

onepanMd HaJa BEKTOpaMH, HMX CBOWCTBA. JIMHEHHas 3aBHCUMOCTb U
HE3aBUCUMOCTh BEKTOPOB. KpuTepuil KOJJIMHEAPHOCTH BEKTOPOB. baszuc
CUCTeMBbl BEKTOpOB. Teopema o0 pa3loXeHHMH BeKTopa Mo Oa3ucy.
Koopnunatsl BekTopa.

Tema 2. Onepanuu CkansipHoe npousBefeHUe BeKTOpoB. Kpurepuil OpTOroHaabHOCTH
HaJ BEKTOpaMH. BeKTOpoB. CKansipHOe TMpOU3BEIACHHE B JEKAPTOBBIX KOOpPIUHATAX.
Anrebpandyeckue M TE€OMETpPHUYECKUE CBOIICTBAa  CKaJISIpHOTO
npousBeneHus. BekTopHoe mpousBeleHHE BEKTOpoB. BekTtopHoe
Ipou3BeeHHe B JIEKapTOBBIX KOOpAMHATaxX. AusredOpandeckue U
reOMETpPUYECKUE CBOMCTBA BEKTOPHOTro mpousBeAcHus. CMemiaHHoe
npousBelieHne BEKTOpoB. (CMelIaHHOE MPOU3BEIACHUE B JEKAPTOBBIX
KOOpAMHaTax. ['eoMeTpuuecKkuil CMBICI CMEUIaHHOTO MPOU3BEICHUS.
Kputepuii koMiiaanapHOCTH TPEX BEKTOPOB.

Tewma 3. IIpsamas na [TonsitTne 00 ypaBHEHHSIX JTUHUN U TMOBEPXHOCTEW, THIIBI YpaBHEHUM:
IIJIOCKOCTH. sABHOe, oOuiee, nmapamerpudeckue. IIpsmas Ha ruockoctu. Pasnnysble
(opMBI 3anuCH ypaBHEHMH HPSAMOI, pacCcTOsHUE OT TOYKU IO MPSMOM.
Jlenenue orpeska B 3aJaHHOM OTHOLIECHUMU.

Tema 4. ITnockocts B | ITnockocts B mpocTpaHcTBe. Pasnuunble (oOpMBl 3amucu  ypaBHEHUH

IIPOCTPAHCTBE. IJIOCKOCTH. B3anMHOE pacnoioKeHUe IIIOCKOCTEN.

Tewma 5. IIpamas B [Ipsimas B mpoctpaHcTBe. Paznuunble GopMBbl 3anMcH ypaBHEHUH MpsSMO
IIPOCTPAHCTBE B TIPOCTPAaHCTBE. B3auMMHOE pacnoJioKeHUE MpPSMBIX B IPOCTPAHCTBE.

B3aumHOe pacnosnoxeHue NpsMON U IIIOCKOCTH B IPOCTPAHCTBE.

Tema 6. Omnpenenurenu. CpoiicTBa ompenenuteneil. MuHopsl, anredpandeckue
Onpenenureny. JIOTIOJIHEHMsL. Beruncnenne onpenenureneil.

Tema 7. AnreGpa AnreOpa matpuil. MaTpuubl UX THIbI, ONEPAalUU HAJ MaTpULAMU U HUX
MaTpHIL. CBOMCTBA. YMHOXEHHE MaTpull U €ro cBoiictBa. CTeneHu KBaapaTHOU

MaTpunl.  TpancnonupoBanue  Marpun.  OOpatHas  MaTpula.
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OOpatuMOCTh M OJHOCTOPOHHSISI OOpPaTUMOCTb. MHOTOYJIEHBI OT
Marpuubl. [Ipocredmme MarpuyHble ypaBHEHHsA. PaHr maTpuubl.
Bbruncnenue paHra MaTpuil METOJOM 3JIEMEHTapHBIX MpeoOpa3oBaHUil.
Teopema o ©OasucHoM wmmHOpe. Kpurepwii paBeHCTBa  HYIIO
OIIPEIECTIUTES.

Tema 8. OOmas
TEOpHUS CUCTEM
JIMHEHHBIX
YpPaBHEHUU.

Cucrembl nMHEHHBIX ypaBHeHuH. Kiaccudukarsi, OCHOBHbIE MOHATHS U
onpeneneHus. Kpurepun COBMECTHOCTM W EIMHCTBEHHOCTH pELIECHUSL.
Marpuunsiii cioco6 pemenusi. Meton Kpamepa. Meton [Maycca pemenust
IIPOM3BOJIBHOM  CUCTEMBbI  JIMHEWHBIX ypaBHEHWH. PaHr marpuusl.
Onpenenenust panra. CBOMCTBA peIICHU CUCTEM JIMHEHHBIX OHOPOIHBIX
ypaBHeHuil. DyHnamenranpHas cucrema pemieHuil. CTpykTypa o01ero
pellIeHusI.

Tema 9. Anrebpa
KOMIIJICKCHBIX YHUCCII.

Kommnekcueie uncna. Tpu  Qopmbl 3amucu KOMIJIEKCHOTO 4YHCIA U
onepanumn HaJ KOMIIJIEKCHBIMH YUCIIaMH. I'eomerprueckas
HWHTEpIpeTalusi KoMIuleKcHbIX uncen. dopmyna Myaspa. CsoiicTBa
MOJyJIsl M apryMeHTa KOMIUIEKCHBIX uucend. KOpHM M3 KOMIUIEKCHBIX
yucen. Kopan n3 enuannsl. ['pynmna KopHeW U3 € TMHUILIBL.

Tema 10. Anre6pa
MHOTOYWICHOB.

Mmuorounensl. Teopema eqMHCTBEHHOCTH. Onepaiiii HaJl MHOTOYJICHAMM.
Henenue ¢ ocratkoM. HOJI. Anroputm EBknuaga. KopHu MHOTOYI€HOB.
Teopema be3y u cnencreue u3 He€. Pasnoxenue no kopHaMm. KpatHocts
kopHsi.  Teopema  Buera.  MHOrowieHsl C  BEHIECTBEHHBIMU
kodpduimeHTaMu MW WX KOPHHU, PA3I0KEHHWE HA HEMPUBOIUMBIC
MHOXUTETH. MHOTOWIeHsl ¢ 1enbiMu Kodhdunmentamu. llensie u
paloHaIbHble KOPHM MHOTOWIEHOB C UENbIMU KO3 (duIMeHTaMu.
IIpousBoaHas mHOoTOUYIeHA. KOpHM MHOTOYI€HA U TTPOU3BOIHOM.

Conep:xareJibHbIN MOIYJIb 2. DJIeMEHTbI JUHEHHOH aJred0pbl ¥ MHOTOMEPHO reoMeTpuH

Tema 11. JInneiinnie
MPOCTPAHCTBA.

Jluneitnpie mnpocTpaHcTBa. OmnpeneneHue W npuMepbl. basuc wu
pasmepHocTh. [lepexoa k HoBoMy Oasucy. Marpuna nepexoaa. CoiicTBa
Marpull rnepexojna. JImHeHble moanmpocTpaHcTBa. JImHEHHas o0000uYka
Kak moamnpoctpancTtBo. CBoiicTBa JIMHEWHBIX oOojouek. Cymma wu
nepecedeHne JMHEHHBIX MOANpOCTpaHCTB. TeopeMa o pa3MepHOCTSIX.

Tema 12. EBKINIOBEI
MPOCTPAHCTBA.

EBknunoBel npoctpanctBa. Onpenenenue u npumepsl. JlinHa BeKTOpa.
Yron mexny Bekropamu. HepaBenctBo Komu-byHsikoBckoro. Teopema
[Tudaropa. OpToroHasbHbIe CUCTEMBbI u ux CBOIICTBA.
OproHopmupoBannbie cucTeMbl. PaBeHcTBo I[lapceBans. KoopauHatel
BEKTOpa B OPTOHOpMHUpOBaHHOM Oa3zuce. [Ipoiecc oproroHamuzamuu.
OptoronanbHas npsimasi cyMma. Pa3nokeHrne B OpTOrOHAIBHYIO IPSIMYIO
cymmy. PaccTositHue oT BekTropa 10 moAanpocTtpaHcTBa. OpToroHajibHOE
JIOTIOJTHEHHE U €r0 CBOWCTBA.

Tema 13. JIuneiinsie
OTIEPATOPHI U UX

JluneiiHble omepaTtopbl B JHHEHHBIX HpocTpaHcTBax. OmpeneneHue u
npumMmepsl. Anpo u o0pas, U ux cBoKcTBa. MaTpuila TMHEIHOTO omnepaTopa

MAaTpHIIBL. B KOHEYHOMEPHBIX  MPOCTPAaHCTBaX. IIpeoOpa3oBaHHWE  MATpPHIIBI
JIMHEHHOTO OmepaTopa MpU Mepexoje K HOBOMY 0Oasucy. PasmepHOCThH
sapa u obOpasa. Panr omeparopa. Teopema o dimker A+dimImA.
ITpoCTpaHCTBO JUHEHHBIX OIIEPATOPOB.

Tema 14. CoOCTBEHHBIE BEKTOPHI ¥ COOCTBEHHBIC 3HAYEHUS JIMHEHHOTO OMepaTopa.

CriekTpanbHas XapakTepUCTHYECKHI MHOTOYICH JMHEWHOro ormeparopa. Teopema 00

TEOpHs TMHEHHBIX HHBAPUAHTHOCTH XapaKkTepPUCTHUECKOTO MHOTOYJICHA.

OIepaTopoB. XapakTepuCTHYECKHE KOPHH JIHHEWHOTO —omepatopa. Teopema o

JUHEHHON HEe3aBHCUMOCTHU COOCTBEHHBIX BCKTOPOB, OTBCUAIOIIUX PA3HBIM
COOCTBEHHBIM 3HAUYCHUSIM.

Tema 15. JIuneiiasie

OpTOFOHaJ'ILHLIe MaTpulbl 1 HUX CBOMCTBA. ManI/II_Ia n ONpCACIINTCIIb




OIepaTophI B

I'pamma. ComnpspkeHHBINM onepaTtop u ero marpunia. CamoconpsiKeHHbIE

€BKJIU0BBIX omlepaToppl M HUX CBOMCTBA. VIHBapuaHTHbIE MOANPOCTPAaHCTBA U

IIPOCTPaHCTBAX. MHBAPUAHTHOCTh  OPTOrOHAJIBHOI'O  JIOTMIOJHEHHA K  HUM  JUId
CaMOCOTIPSKEHHOT O omeparopa. BemecTBeHHOCTD CIeKTpa
camoconpspkeHHoro omneparopa. Hopma omnepartopa. Onenka crekrpa
4yepe3 HOpMY.

Tema 16. bununeiinpie u kBagpatuuHble (QopMmbl. OnpeneneHue U MaTpula

bununeiinsie n OounuHelHoM (opmbl. CBS3p MEXAY MaTpUllaMH OMIMHEHHOW (HOopMBI B

KBaJIpaTUYHbIE pasHbix Oaszucax. CuMmMMeTpuYeckass 3aluch KBAaAPAaTHYHON (QOPMEIL.

(hopMEL. Kputepun  nNOJIOKUTENIBHOW MW OTPULATEIBHOW  ONPEACICHHOCTH.

Kpurepuii CunbBectpa.

Tema 17. Kpussie
BTOPOTO TIOPSJIKA.

Kpusslie BTOpOTo nopsizika, ux reomerpudeckue cBorcTs. KaHoHndeckue
ypaBHeHus. MccnenoBanue (opMbl KpHUBBIX. YpaBHEHHUS KacaTENbHBIX,
SKCLUEHTPUCUTET U AUpeKTpuchl. [IpuBenenne oOmiero ypaBHeHUs KpUBOU
BTOPOTO MOPSJIKA K KAHOHUYECKOMY BUAY.

Tema 18.
[ToBepxHocTH
BTOPOTO MOPSJIKA.

[ToBepxHOCTH BTOPOrO MOpsiAKa, KAHOHWYECKHE ypaBHeHUs. [locTpoenue
IIOBEPXHOCTEW  BTOPOro  mnopsaka. JluHelWyaTsle  NOBEPXHOCTH.
WHBapuaHThL.

CTpyKTypa THCHHIUIMHBI «AJITeOpa U reoMeTpusi» Mo BUIAM Y4eOHOI 1eATeJTbHOCTH

Ha3Banus comep:kaTejibHbIX MOJYJIeil U

KoanuyecTBo 4acos
Ouynas ¢popma 3aounas ¢popma
00y4eHust 00y4eHus1
B T.4. B T.U.
% <
ol & 1 0 ol &
= Al B = g | B
& | O 7 jen O
Q Q| H Q o =
O o| ® O o R
T =l © o =N = C =
= = S| H H = ~ < [adi
o =~ = Q| Q@ g o = ! o Q O
faet = <z o @ \g = = = o| @O
O 2 S| O 2§ I ) % < | = <
Q D) o S| 8 Y Q O o < < 9
M| 5| E| BlOUOw M = E| B0 w

Conep:xarejbHbIN MOTYJb 1.

AHAJIMTHYECKAS TeOMETPHUS HA IIOCKOCTH U B IPOCTPAHCTBE. JJIeMEHThI BbICIIEH aJredopbl

Tema 1. OCHOBHBIE IOHATHS BEKTOPHOM

8 | 2 2| 4
anreopsl.
Tema 2. Onepaluu HaJl BEKTOPaMU. 10 | 2 2 6
Tewma 3. IIpsimas Ha MIOCKOCTH. 12 | 4 41 4
Tewma 4. [ImoCKOCTh B IPOCTPAHCTBE. 14 | 4 41 6
Tewma 5. IIpsimasi B mpocTpaHCTBE 14 | 4 41 6
Tema 6. Onpenenurenu. 14 | 4 4| 6
Tema 7. AnreOpa maTpul. 18 | 4 4 | 10
Tema 8. Ov6ma51 TEOPHS CUCTEM JIMHEHHBIX | 1o | 4 4 | 10
ypaBHEHUH.
Tema 9. AnreOpa KOMIUIEKCHBIX YHCE]I. 18 | 4 4 |10
Tema 10. Anrebpa MHOTOUJICHOB. 18 | 4 4 | 10
Hroro no cogep:xkarebHomy moayaio 1 | 144 | 36 36| 72

CoaepikaTeJbHbIA MOAYJIb 2. DJIeMEHTHI JTHHEHHOH aJare0pbl ¥ MHOTOMEPHOH IreOMeTPHH

Tema 11. JIuneiinble npocTpaHCTBa. 18 | 4 6| 8
Tema 12. EBKINIOBBI IPOCTPAHCTBA. 18 | 4 6| 8
Tema 13. JIuneliHble onepaTopbl U UX 18 | 2 6| 8
MaTpUIIBL




TeMaul4. CriektpanbHas Teopus 18 | 4 61 8
JMHEWHBIX ONEPATOPOB.

Tema 15. JIuneiinbie onepaTtopsl B 18 | 4 61 s
EBKJIMJIOBBIX ITPOCTPAHCTBAX.

Tema 16. bununeiinpie U KBaJpaTUYHBIC 18 | 2 6| 8
(bOpMBL

Tema 17. KpuBbie BToporo nopsijika. 18 | 4 6| 8
Tema 18. [loBepxHocTn Broporo nopsinka. | 18 | 4 6| 8
HToro no cogep:karejibHoMy Moayio 2 | 144 | 32 48 | 64
Bcero uacoB 288 | 68 84| 136

5. TEMATHUKA JEKIHAOHHBIX, IPAKTHUYECKUX U JIABOPATOPHBIX 3AHATUN
TeMpbl JIeKIITUOHHBIX 3AHATHI

No KoauyecTBo 4acoB
3 Ha3zBanue TeMbl

n/n Ounas ¢opma
1 OcCHOBHBIE IOHATHS BEKTOPHOU aJireOphl 2
2 Omnepanyu HaJX BEKTOPaMH 2
3 [TpsimMast Ha TUIOCKOCTH 2
4 [TmockoCTh B IPOCTPAHCTBE 2
5 [Ipsimasi B IpoCTpaHCTBE 2
6 B3aumHOe pacrosioxeHue mpssMoi U TIIOCKOCTH B IPOCTPAHCTBE 2
7 Onpenenurenu 4
8 AnrebOpa MaTpwI| 2
9 Panr matpuisr 2
10 | Cucrembl tuHEHHBIX ypaBHeHU. Meton Kpamepa 2
11 | Merton I'aycca. dynnameHnTaapbHas CHCTEMa PEIICHUI 2
12 | IloHsITHE KOMIUJIEKCHBIX YHCEI 2
13 | KopHu U3 KOMIUIEKCHBIX uncesn. KopHu U3 e TMHUIIBL. 2
14 | Muorowrensl. Oniepaniui HaJl MHOTOWICHAMH. 2
15 | MHOrowieHsI ¢ BEIIECTBEHHBIMH H LIEJIBIMU KO UIIMCHTAMHU. 2
16 | JIuneiiable mpocTpancTBa. ONpeaeieHne U MPUMEPhI 2
17 | JluneiiHple MOANIPOCTPAHCTBA 4
18 | EBknuaoBsl npocTtpancTBa. OnpeseneHue 1 NpuMepsl 2
19 | OproroHajbHbBIE CUCTEMBI H UX CBOMCTBA. 4
20 | JIuneiiHble OnepaTophl B JIMHEHHBIX MPOCTPAHCTBAX 2
21 | IIpeoOpa3oBaHKe MaTPHUIIbI JIMHEHHOTO OTIEpaTOpa MpHU NEPexoe K 5

HOBOMY 0Oazucy

22 | CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHHS JIMHEHHOTO
orepaTopa

23 | XapakTepucTuyeckre KOpHHU JIMHEHHOTo oneparopa

24 | OpToroHanbHble MaTPUIIBl M UX CBOMCTBA

25 I/IHBapI/IaHTHLIC noAMMpOCTPAHCTBA U UHBAPUAHTHOCTH OPTOTOHAJIb-
HOTr'0 JOMOJIHCHUSA K HUM JJISI CAMOCOIIPSIZKCHHOT'O OoTIeparopa

26 | buinHeiiHble ¥ KBaJpaTHUHbIE (POPMBI

27 | Kputepuu Noja0XKUTEIbHOM U OTPULIATEIILHON ONPEeICHHOCTH.
Kpurepnii CunbBectpa

28 | KpuBble BTOpOTro nopsijKa, X reOMeTpUUeCcKrue CBONCTB

29 | IlpuBenenue oO1Iero ypaBHEHHsI KpUBOM BTOPOTO MOpsiaKa K
KaHOHUYECKOMY BUZLY

N NN NN N INDN DN

30 | IToBepXHOCTH BTOPOTO MOPSIKA, KAHOHMUECKHE YPAaBHEHHSI
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31 ‘ JIuneinyarslie noBepxHOCTU. VIHBapUaHTEHIL.

2

Bcero

68

Texctbl nexkumii mpuBeneHsl B: anekTponHsld YMK]/] Ha kadenpe Boicmieil MaTeMaTHKH U
METOIAKA MIPEIoIaBaHUs MaTEMaTUKH | Moodle
support.ru/course/view.php?id=664

Tembl 1a60paTOpPHBIX padoT

http://dl-test.donnu-

Ne KoanyecTtBo yacos
i Ha3Banue TeMbl Ounas dopma
1 OCHOBHbBIE IOHATHS BEKTOPHOHN aJIr€OpBbl. 2

2 Omnepanyy HaJl BEKTOPAMH. 2

3 [Tpsimast Ha MJIOCKOCTH. 4

4 [TmockocTh B MPOCTPAHCTBE. 4

S) [IpsiMasi B IpOCTpaHCTBE. 4

6 Onpenenurend. 4

7 AnrebOpa maTpwil. 4

8 OO6111as1 TEOpUSI CUCTEM JIMHEHHBIX YpaBHEHUM. 4

9 AunreOpa KOMIUIEKCHBIX YHUCEIT. 4

10 | Anrebpa MHOTOUYJICHOB. 4

11 | Baswuc u pasmepnocTts. [lepexoa k HOBomy 6a3ucy. 3

12 | Jluneiinas 000709Ka KaK IMOAIPOCTPAHCTBO 3

13 | EBkiumoBsl npocTpancTBa. [[muHa BekTOpa. Yo Mex Iy
Bektopamu. HepaBenctBo Komu-bynskosckoro. Teopema 3
[Tudaropa.

14 | OpTOHOPMHPOBAHHBIE CUCTEMBI 3

15 | JIuneiiHble onepaTopsl B JUHEHHBIX MTPOCTpaHCTBAX. Sapo u 0Opas,

U UX CBOMCTBAa. Marpuiia JIMHEHHOTO Oleparopa B KOHEYHOMEPHBIX 3
MIPOCTPAHCTBAX

16 [ IIpeoOpazoBaHue MaTpPUIIbl IMHEHHOTO OTiepaTopa Mpu Mepexoe K
HOoBoMY Oasucy. Panr onepatopa. [IpocTpaHCTBO IMHEHHBIX 3
OIepaTopoB

17 | CoGcTBeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHHUSI IMHEHHOTO
onepaTtopa. XapakTepUCTUYECKUI MHOTOUWIEH JIMHEHHOTO 3
oreparopa.

18 | XapakrepucTuueckre KOPHH JIMHEWHOTO ornepaTopa. JInHeiHas
HE3aBHUCHUMOCTh COOCTBEHHBIX BEKTOPOB, OTBEUAIOIINUX PA3HBIM 3
cOoOCTBEHHBIM 3HAUCHUSIM

19 [ OproronanbHble MaTPUIIBI U UX CBOICTBA. MaTpuia u
onpenenutensb ['pamma. ConpsKeHHBIN OmepaTop U €ro MaTpHIla. 3
CamoconpsKeHHbIE ONIEPaTOPbl U MX CBONCTBA.

20 | uBapuaHTHBIE TOANPOCTPAHCTBA. BEIIEeCTBEHHOCTh CIIEKTpa
camoconpspkeHHoro oneparopa. Hopma oneparopa. Onenka 3
CIIEKTPA YEPE3 HOPMY.

21 | bununeiinbie U kBagpaTuyHbie (GOpMbI. CBS3b MEXKAY MAaTPUIIAMU 3
OunMHeNHHO! (GopMbl B pa3HbIX Oazucax.

22 | Cummerpudeckas 3alTUCh KBaapaTudHoi opmbl. Kputepun 3
TI0JIOKUTEIILHON M OTPUIIATENIbHOM ONPEIeIeHHOCTH.

23 | KpuBble BTOporo nopsjaka, ux reoMeTpHueCcKie CBOICTB. 3
Kanonunyeckue ypaBHenus. VccnenoBanme popmbl KPUBBIX.

24 | YpaBHEHHsI KacaTeNbHBIX, SKCIICHTPUCUTET U JUPEKTPUCHI. 3



http://dl-test.donnu-support.ru/course/view.php?id=664
http://dl-test.donnu-support.ru/course/view.php?id=664
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[TpuBeneHue oOIIETO ypaBHEHUS KPUBOM BTOPOTO MOPSIKA K
KaHOHUYECKOMY BUJY.

25 | IloBepXHOCTH BTOPOTO MOPSIKA, KAHOHUYECKHE YPAaBHEHHUS.

N 3

ITocTpoenue moBepxHOCTEH BTOPOTO MOPSIKA.
26 | JluneituaTeie moBepxHoCTH. IHBapHaHTHI. 3
Bcero 84

Conepxanue 1a00paTOPHBIX PadOT M METOIUYECKHE PEKOMEHMANNUA K WX BBITOJHECHUIO
npuBeneHs! B: 31ekTpoHHblid YMK/I Ha xadenpe BbICIIe MaTEMATUKNA U METOMKH TPETOaBaHUs

maremaruku, Moodle http://dl-test.donnu-support.ru/course/view.php?id=664

6. OPTAHU3AIINSA CAMOCTOSITEJIBHOM PABOTHI CTYJIEHTOB

) KoanuecTtBo yacos
i Ha3Banue TeMbl Ounas opma
1 OcHOBHbIE IOHATHS BEKTOPHOH aJIreOpBhl. 4
2 Omnepanyu HaJK BEKTOPAMH. 6
3 [Tpsimast Ha TIOCKOCTH. 4
4 [110CcKOCTh B IPOCTPAHCTRBE. 6
5 [Ipsimast B mpocTpaHCTBE. 6
6 Onpenenurend. 6
7 Anrebpa MaTpHIL. 10
8 OO611ast TeOpUS CUCTEM JIMHEHHBIX YpaBHEHUH. 10
9 AnreOpa KOMIUIEKCHBIX YHCEIL. 10
10 | Anrebpa MHOTOYJICHOB. 10
11 | JIuneliHble IPOCTPAHCTBA. 8
12 | EBKIuI0BBI IPOCTPAHCTBA. 8
13 | JIluneiiHble oniepaTophl U UX MATPHUIIHI. 8
14 | CnektpanbHasi TEOPHS JIUHEWHBIX ONEPATOPOB. 8
15 | Jluneiinble onepaTopbl B €BKINI0BBIX IPOCTPAHCTBAX. 8
16 | bunuHeliHbie B KBagpaTHIHbIE (HOPMBI. 8
17 | KpuBbie BTOporo nopsixa. 8
18 | TloBepXHOCTH BTOPOTO MOPSIIKA. 8
Bcero 136

ConepkaHue CaMOCTOATENBHON (B T.4. HWHAMBHIyaIbHOW) pabOTBl IO TeMaM |
METOJNYECKUE PEKOMEHIAMU 110 €€ BBLINOJHEHUIO INPHUBENEHBI B: 31eKTpoHHBI YMK]] Ha
kadeape BBICIICH MaTeMaTHKH W METOAMKHM IpernogaBaHust maremaruku, Moodle http://dl-

test.donnu-support.ru/course/view.php?id=664

7. KOHTPOJIBHBIE BOITPOCHI K IPOMEXYTOUHOM ATTECTAIIUA

CoaepskareJbHbI MOAY/Ib 1. AHAJIMTHYECKAs] TeOMETPHS HA IVIOCKOCTH M B IPOCTPAHCTBE.

DJIeMEeHTHI BbICIIEH aaredpol
1) Kputepwuii THHEHHONW 3aBUCUMOCTH JIBYX BEKTOPOB.
2) Kpurepuit TMHEHHOM 3aBUCHMOCTH TPEX BEKTOPOB.
3) Kpurepuii opTOroHaIHLHOCTH BEKTOPOB.

4) Teomerpuyeckue W anreOpanyecKue CBOWCTBA CKAIAPHOTO mpousBeneHus. CKalspHOe

MPOU3BCACHUC B JICKAPTOBBIX KOOpJAWHATAX.

5) FCOMeTpI/IquKI/Ie n aJlFeraI/I‘ICCKI/IC CBOMCTBa BCKTOPHOTO ITPOU3BCACHMUA. BCKTOpHoe

MPOU3BCACHUC B JICKAPTOBBIX KOOpJAWHATAX.

6) CMemnranHoe IMPOU3BCACHUC. CMmemranHoe INPOU3BCACHUC B JICKAPTOBBIX KOOpANHATAX.


http://dl-test.donnu-support.ru/course/view.php?id=664
http://dl-test.donnu-support.ru/course/view.php?id=664
http://dl-test.donnu-support.ru/course/view.php?id=664
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7) VYpaBHeHUs NMPSIMOI Ha INIOCKOCTU: BEKTOPHOE, MapaMeTpUIecKoe, KAHOHUYECKOe, o01iee, ¢
YTJIOBBIM KO3 PULIEHTOM.

8) OTKIOHEHHE TOYKHU OT MPSIMOM.

9) VpaBHEHUE IIOCKOCTH: HOPMAaJbHOE, HOPMAJIIbLHOE B KOOPIMHATHOW (hopme, B OTpe3Kax,
ofiee.

10) OTkJIOHEHHE TOYKHU OT IUIOCKOCTH.

11) Omnpenenurenu 2, 3 nmopsiaka.

12) JluneliHble CUCTEMBI M UX MATPHUIIBL.

13) KomrutekcHble umciaa. Tpu (opmbl 3amucu KOMIUIGKCHBIX 4YHcell. MoOJIyib, apryMeHr,
dbopmyna Myaspa.

14) Vi3BieveHre KOPHS U3 KOMIUICKCHBIX YUCEIL.

15) KowmrutekcHble yncina. ApudMeTHudeckue onepainn, ConpsHkeHue.

16) MuorowieHsl C OJHHUM HEH3BECTHBIM, OCHOBHas TeopeMa anreOpsl, Teopema Bruera,
JIeJIEHUE C OCTaTKOM, KOPHM MHOTOWIEHA.

Copep:xaTeJbHBIA MOAYJIb 2. DJIeMEHTHI JJUHEHHOI ajredpbsl 1 MHOIOMEPHOIi reoMeTpHH

17) KaHoHuueckue ypaBHEHUS JJUIUIICA, THIIEPOOIIBI, ITapaboIIbl.

18) DKCHEHTPUCHUTET DIUIHIICA, TUIIEPOOIIBI, TapaboIIbL.

19) JIupeKTpHUCHI SIUTHIICA, TUIIEPOOIIBI, TapadoIIbL.

20) YpaBHeHus KacaTelIbHBIX K JJUIHIICY, TUIIEpOOJIE, Tapadoure.

21) OmnTuyecKkue CBOMCTBA JIUIUIICA, TUIIEPOOITBI, MapadoIIbL.

22) KaHoHHYECKHE ypaBHEHHS SIIUIICOU 1A, KOHYCA, [IUIHH/IPOB.

23) KaHoHMueckue ypaBHEHHUS MapabOIONI0B, TUIIEPOOIOUIOB.

24) OO1ee ypaBHEHHE TUHHHA BTOPOTO TOPSIIKA.

25) IlenTpanbHble THHAU. [ cOMETPHUYECKUI CMBICIT TAPaLUIEIBHOTO TIEpEHOCa U IOBOPOTA.

26) MuBapuaHThl ypaBHEHUS JIMHUU BTOPOTO MOPS/IKA.

27) Knaccudukaiius [eHTPaIbHBIX THHUNA BTOPOTO MOPSIKA.

28) Knaccudukarius HelEHTPaIbHBIX JIMHUAN BTOPOTO MOPSIKA.

29) OOG1ee ypaBHEHHE MOBEPXHOCTH BTOPOTO TOPSIKA.

30) MuBapuaHThl ypaBHEHHUS TOBEPXHOCTH BTOPOTO MOPSIKA.

31) Knaccudukarys HeHTpaIbHBIX MOBEPXHOCTEH BTOPOTO MOPSIIKA.

32) Knaccudukaiys HeEHTPATbHBIX TIOBEPXHOCTEH BTOPOTO MOPSIKA.

33) Jluneiinsie mpocTpancTBa. OnpeesieHue MoAPOCTPaHCTBA.

34) Omnpenenenue MPSIMOi CyMMBbI TIOAITPOCTPAHCTB.

35) CocraBHo#t 6a3uc U TeopeMa 0 pa3MEPHOCTH MPSIMOH CYMMbI HECKOJIBKHX IOIITPOCTPAHCTB.

36) OmnpeneneHue THHEHHBIX 0TOOpaKEeHUH. SIApo 1 00pa3 THHEHHOTO OTOOPAKCHHUS.

37) Nzomopdusm nuHeHHbIX npocTpaHcTB. CoXpaHeHHe pa3MEpPHOCTH mpu uzoMopdusme (6e3
JI0Ka3aTeNIbCTBRA).

38) Marpuiia THHEHHOTO OTOOPaKEHUSL.

39) Teopema o0 cymme pa3MmMepHOCTEH simpa u oOpasa. IloHsTHe O paHre JIHMHEHHOTO
0TOOpaKCHHUSI.

40) JIuneitHble onIepaTOPhl KaK YaCTHBIN CIydail JIMHEHHBIX OTOOpaKeHUI.

41) OGpatuMmble TUHEHHBIC ONIePaTOPBI.

42) Marpuiia JMHEHHOTo orepaTopa.

43) OmpeneneHnue cOOCTBEHHOTO YKCIa U COOCTBEHHOTO BEKTOpA AJIsl JIMHEHHOTO OIepaTopa.

44) XapakTepuCTUYECKHI TTOJIMHOM JINHEHHOTO OIepaTopa.

45) CBsi3b COOCTBEHHBIX YHCEN C KOPHAMH XapaKTePHUCTHUECKOTO MOJHHOMA (CPABHHUTH CITydau
OTIEpaTOPOB B MPOCTPAHCTBAX HAJ TOJSMH paAMOHATBHBIX, BEIIECTBEHHBIX M KOMILUIEKCHBIX
qucen).

46) IloHsTHE COOCTBEHHOTO MOANPOCTPAHCTBA, OTBEYAIOIIETO 3aJAHHOMY COOCTBEHHOMY YHCITY.
WHBapraHTHOCTh COOCTBEHHBIX MOINPOCTPAHCTB.
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47) Teopema o mpsMOW CymMMe COOCTBEHHBIX IOJNPOCTPAHCTB JUHEWHOTO omepatopa (0e3
JI0Ka3aTeIbCTBA).

48) Teopema O JMHEHHOW HE3aBHCUMOCTH COOCTBEHHBIX BEKTOPOB OTBEYANOLIMX pPa3IMYHBIM
CcOOCTBEHHBIM uHciiaM (0e3 J0Ka3aTeIbCTBA).

49) OnpeneneHre OMIMHEHHBIX U KBAJAPATUIHBIX (OPM.

50) CBs3b CHMMETPHYHBIX OMIIMHEWHBIX (POPM C KBaIpaTHUYHBIMK (POPMAMHU.

51) Marpuna OwmHeiiHoW (opmbl. Teopema O MpUBEICHUH MATPHIBI OMIMHEHHOW (HOpPMBI K
JMaroHaJbHOMY BUY (0€3 10Ka3aTeabCTBa).

52) IloHsATHE TIONOXHUTEIBHO OIPEICICHHON KBaIpaTHYHOH (GOPMBI U CpPaBHEHUE €ro C
MOHATHEM CKAJIIPHOTO MTPOU3BEIECHNUS B TpeXMepHOM npocTpaHcTse. Kpurepuii CunbBecTpa.

53) Ilouste eBkmumoBoro mnpoctpancrBa. HepaBenctBo Komm-Bynskosckoro-IIBapna u
HEPAaBEHCTBO TPEYrOJIbHUKA.

54) TlousTHE yriia MeKAy BEKTOpaMH B MHOTOMEPHOM €BKIIUIOBOM MPOCTPAHCTBE.

55) Marpura ['pama u oOparHas marpuia ['pama.

8. OBPA3EL 3AJAHUSI MOAYJ/JIbHOI'O KOHTPOJIA
roy Bl1O « 1IOHEIIKUU HAIIMOHAJIbHBIKU YHUBEPCUTET»
@dakynpTeT MaTEMATUKH U HH(OOPMALIMOHHBIX TEXHOJOT U

Obpaszosamenvhas npoepamma: bakanaspuam

Hanpasnenue noocomosxu: 01.03.02 Ilpuxnaonas mamemamura u uHhopmamuxa
Ilpoghuns: Cmamucmuka

Ounasa ¢hopma obyuenus. Cemecmp: 1

Yuebnas oucyuniuna Anzebpa u zeomempusn

MOAYJIBbHAS KOHTPOJIbHAS PABOTA
BAPHUAHT Nel
2X+5y +4z+t =20,
L IX +3y +22 +t=11

1. Pemuth cucteMy ypaBHEHHM

2x+10y+9z + 7t = 40,

3Xx+8y +9z +2t=37.
2. Kak u3MeHUTCsl 3Ha4eHUE OINpeaeIuTeNs 4 x4, ecim ero cronbusl a, b, C, d samenuts

Ha CTOJIOI[BI b, a—_C, C—d, d+a.

2 -3 1 2 0 -2
3. Pemmuts MmatpuuHoe ypasuenue |4 -5 2 |- X =18 12 9
5 -7 3 23 15 11

4. Beinucats Bee wieHbl onpeenurents (5X5)- MaTpHIlbl, COJAEepKalie MHOXKUTEIN a,,8,5 U

BXOJISIINE B BRIPAKEHUE OMPEICTUTENS CO 3HAKOM «-».
5. CocTaBUTh ypaBHEHHE ILIOCKOCTH, TIpoxosiueii uepes Toukn A(2,1,2), B(-13,-2),

C(-2,0,3).

YTBepkIeHO Ha 3acefaHuM Kadenpbl BbICHIEH MaTEeMaTHKd M METOJAMKH MPEnoJIaBaHus
MAaTEeMaTHKU MPOTOKOJ Ne OT «__» 20 r.

3aBeayromuii kadeapoit E.U. Ckada
[IpenonaBarens A.B. 3b13a
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TrOY BIIO «JIOHEIKUA HAIIMOHAJIbHbIA YHUBEPCUTET»
@akynbTeT MaTeMaTHKH U MHPOPMALMOHHBIX TEXHOJIOTUI

ObpazosamenvHas npocpamma: oaxkanaepuam

Hanpasnenue noocomoexu: 01.03.02 Ilpuxnaonasa mamemamura u uHghopmamuka
Ipoghunv: Cmamucmuka

Ounas ¢popma ooyuenus. Cemecmp: 2

Vuebnas oucyuniuna Anzebpa u ceomempusn

MOAYJbHASA KOHTPOJIbHAS PABOTA

BAPHUAHT Nel
11 01 01 00
1. TIpoBeputb, 4TO0 cumcrema marpun A= , B= , C= , D=
10 11 01 11

1 4
o0pasyer Ga3uc MPOCTPAHCTBA BCEX (2 X 2) - matpun. Haiiti koopauHaTel MaTpuubl T = (2 3)

B 6asuce ABC.
2. OproronammsoBats nocienosarensrocts Bekropos a(1,1,1,0), b(1,0,1,1), ¢(0,0,1,1)
npocrpanctse [ .
3. Haiitu poexmio Bektopa I(1,1,0,3) na muneiinyio o6omouky sexropos a(0,1,1,—2),
b(-10,1,2), c(—11,0,1). Haiitu yron mexmy Bextopom I 1 ero mpoexiueii.
4. Tlyctb (0 - NUHEHHBIH omepartop B HpocTpaHcTse [ 2 Haiitu ero MaTpuily B 0Oaszuce
e,=(3,2), &,=(-12), ecn ¢(x,0)=(2x,x), p(X,2x)=(x,—X)
5. Haiitu coOcTBeHHBIC 3HAUYeHHUsT W COOCTBEHHBIC BEKTOpPHI JIMHEHHOTO oOIlepaTopa
1 3 2
Al 3 9 6 | Bupocrpancrse [J 3,
-3 9 -6
6. COCTaBUTh KAHOHUYECKOE YPABHEHME DILIMIICA, €CIIM PACCTOSHHE MEXKITy (POKYCaMU PaBHO
6, a MEXKIy TUPEKTPHCAMH 5% .

7. Jana rumepbona 16x°—9y? =144 . Haiitu ero moayocH; (OKYCHI; 3KCIEHTPHCHTET;
ypaBHEHUS JTUPEKTPUC.

8. Ompenenute BUJ U PACIOIOKEHUE KPUBOW BTOPOTO MOPSAKA
5x? —2xy +5y® —4x+20y+20=0.

YTBepkIeHO Ha 3aceJaHuM Kadenpbl BbICHIEH MaTeMaTHKd M METOAMKH IIPEeroaBaHUs
MaTeMaTUKU MPOTOKOJ Ne OT «__» 20 T

3aBenyromiuii kadeapoit E.N. Cxada
[IpenonaBarens A.B. 3p13a
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9. KPUTEPUU OLHEHUBAHUSA 3AJIAHUSI MOAYJbHOI'O KOHTPOJISA

KpuTeplm ONCHUBAHUA MOJYJILHOI'O KOHTPOJIA 34 1 CEMECTP

Homep 3axanus KogunuecTBo 0aJ1710B

1 5

2 5

3 5

4 5

5 5

Bcero 25

Kpurtepuu ouneHuBanusi MOIyJ1bHOT0 KOHTPOJIsI 32 2 ceMeCTp

Homep 3axanus KoauuyecTBo 6a/10B

1 3

2 3

3 3

4 3

5 3

6 3

7 3

8 4

Bcero 25

10. OBPA3EI 9K3AMEHAIITMOHHOTI'O BUJIETA
roy Bl1O « 1IOHEIIKUU HALIMOHAJIbHBIU YHUBEPCUTET»
@DakyapTeT MATEMATUKH U HH(OOPMALIMOHHBIX TEXHOJOT UM

Obpa3zosamenvhas npocpamma: oakanaspuam
Hanpaenenue noocomoexu: 01.03.02 Ilpuknaonasa mamemamuka u uHghopmamuxa
Ipoghuns: Cmamucmuka
Ounas gpopma obyuenus. Cemecmp: 1
Yuebnas oucyuniuna Anzeopa u zeomempusn
BUJIET Nel
1. KomrmutekcHbie uyucna. Tpu ¢Gopmbl 3allUCH KOMIUICKCHBIX 4Kceld. Momayib, apryMeHT,
dbopmyna Myaspa.

2. Kputepuii muHeliHOM 3aBUCUMOCTH TPEX BEKTOPOB.

3. Pa3nenuts MHOTOWIECH X4 - 3X3 + X2 + X + 3 Ha MHOrOYIEH X2 —-X+1.

3 -1 2 1 4 2
4. Pemiuth matpuyHoe ypaBHenue |4 1 3 (- X =1 11 3].
1 3 1 2 51

5. Yepes Touku M(1,3,7) u N(-1,3,4) nmpoBecTy MI0CKOCTb, MEPIEHAUKYISPHYIO IIJIOCKOCTH

2X—2y—2+3=0.

YTBepKIeHO Ha 3aceJaHuH Kadenpbl BbICHICH MaTEeMaTHKd ¥ METOJAMKH MPENoJIaBaHus
MaTeMaTHKU MPOTOKOJ Ne OT «__» 20 T

3aBenyromuii kKageapoit E.N. Cxada
DK3aMeHaTop A.B. 3132
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TrOY BIIO «JIOHEIKHWA HAIIMOHAJIbHbIA YHUBEPCUTET»
@DakynbTeT MaTeMaTHKH U HHPOPMALMOHHBIX TEXHOJIOTUH

ObpazosamenvHas npocpamma: oaxkanaepuam
Hanpasnenue noocomoexu: 01.03.02 Ilpuxnaonasa mamemamura u uHghopmamuka
IIpogpuns: Cmamucmuka
Ounas ¢popma ooyuenus. Cemecmp: 2
Yuebnas oucyuniuna Anzebpa u zeomempusn
BHMJIET Nel

1. Slapo u 0Opa3 TMHEWHOTO oreparTopa.
2. VluBapuaHTBl ypaBHEHUS JINHUU BTOPOTO MOPSIIKA.

1
3. Haitru yron mesxay T (X)=X+6 u g(X)=2X—3, ecim ( f, g) = J f (x)g(x)dx.
)
4. HaliTu NpPOEKLHUIO BEKTOPA \7(—1; 4;3) Ha IUIOCKOCTb, MapaUIENbHYI0 BEKTOpaM
€(52,-1) n &,(2,-3,-4).

2 2 .
5. Jlan sommane 9X° +5Y° =1. Haiitu ero nosyocH; GoKychl; SKCHIEHTPUCHTET; YPaBHEHHS
TUPEKTPUC

VYTBepkaeHO Ha 3aceqaHuW Kadeapbl BBICHIEH MaTEeMaTHKH H METOJIUKH TIPEToJaBaHUs

MAaTEMAaTHKU MPOTOKOJ Ne OT «__» 20 1.
3aBenyromuii kadenpoit E.N. Ckada
DK3aMeHaTop A.B. 3p13a

11. KPUTEPUU OHEHUBAHUSA SK3AMEHAIIMOHHOI'O 3AJIAHUSA

Kpumepuu OUCHUBAHUA IK3AMEHA 6 1 cemecmpe

Homep 3a0anusn Koauuecmeo o6annos
1 20
2 20
3 20
4 20
5 20
Bcero 100 6asoB

Kpumepuu OUCHUBAHUA IK3AMEHA 60 2 cemecmpe

Homep 3a0anusn Konuuecmeo 6annoe
1 20
2 20
3 20
4 20
5 20

Bcero 100 6anioB
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12. KPUTEPUHA OLHEHUBAHUSA CAMOCTOSTEJIBHOM PABOTBHI
CamocrositenbHas pabota (Bkirouas BbinonHeHne CPC) ouenuBaercs B 50 Gamios. B
paszpese OTJENbHBIX TEM OLIEHUBAHHUE OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM.
OuenuBanune CPC u UPC no gucuuninue «Ajredpa u reoMmeTpus»
Ha3sBanus coaep:kaTejbHbIX MOAYJIEH U TeM CPC
CoaepikarejbHBbIIA MOAYJIb 1. AHAJMTHYECKAs] TeOMETPHUS Ha IVIOCKOCTH U B
NMPOCTPAHCTBE. JJIeMEHThI BhICHIEH aJaredpbl
Tema 1. OcHOBHBIE TOHATHUS BEKTOPHOH anreOpsl.

Tema 2. Onepanuu HaJl BEKTOPAMHU.

Tewma 3. IIpsmas Ha UIOCKOCTH.

Tewma 4. TI1ockOCTh B MPOCTPAHCTBE.

Tema 5. [Ipsimasi B mpocTpaHCTBE

Tema 6. OnpenenuTenu.

Tema 7. Anrebpa matpuil.

Tema 8. O01as TeOpHs CUCTEM JIMHEHHBIX YpaBHEHMUI.

Tema 9. AnreOpa KOMIUIEKCHBIX YHCEII.

Tema 10. AnreGpa MHOTOYJICHOB.

Hroro no 1-my copepkaTeJsbHOMY MOIYJIKO

ConepxarejibHbIN MOLYJIb 2.

DJIeMEHTBhI JIMHEHHOM aJiredpbl # MHOTOMEPHOI reOMeTPHH

Tema 11. JIunelinble MpoCTpaHCTBA.

Tema 12. EBKIMIOBBI IPOCTPAHCTBA.

Tema 13. JIunelinbie onepaTopbl U KX MATPHIIBI.

gljorjorjoroljo|o| o1 o1 o1

al
o

Tema 14. CnextpanbHas TEOPUS JTUHEHHBIX OTIEPATOPOB.

Tema 15. JIunelinbie onepaTopsl B EBKJIMAOBBIX POCTPAHCTBAX.
Tema 16. bununeiinpie U KBaapaTUIHBIE POPMBI.

Tema 17. KpuBbie BTOporo nopsijaka.

Tema 18. [ToBepXHOCTH BTOPOTO MOPSIKA.

HToro no 2-my cojpep:kaTejibHOMY MOIYJII0

Bcero 6aJu10B 100

~NOIN OO0 |OO|O

a1
o

13. UTHAUBUAY AJIBHOE TBOPYECKOE 3A/IAHUE
NuauBuaya bHOE TBOPYECKOE 3aJaHHE 110 TeMe
«MaTpuubl, onpeneauTeH, CHUCTeMbl JTMHEHHBIX YPaBHEHU»

Heab: popmupoBaHue HABBIKOB, YMEHUNH W KOMIETECHLUN, HEOOXOAMMBIX ISl PELICHUS
3a/1ay, CBS3aHHBIX C BBIUMCIECHUEM MATpHUL, ONpPEAEIUTENCH M pEelIeHUEM CHCTEM JIMHEUHBIX
YPaBHEHUM.

3apanus:

3agaya 1. Bemumure Bce WwieHbl SX5 — ONpeaesuTeNs, CoAepsKaliie JaHHbIE MHOKUTEIH

U BXOJIAIIME B BRIPAKEHUE OMPEICTUTENS CO 3HAKOM: a) «+» Qy5U34 Ayo; 0) «—» Ay33y .

5 4 0 0 5 4 0O 1 0
6 o ol |I° 1 -1 -1 1 1
3agaya 2. Beruuciure onpeaenuTeNu: 710 0 0O 1 0]
3 =2 L0y 1 011
-4 -3 -2 1

6 5 0 1 1

3amaua 3. Jlan 4X4 — onpenenurensd co cronouamu a, b, ¢, d. Kak u3ameHuTCs 3HaUeHUE

OTIPENICIIUTEIS, €CITU €r0 CTOJIOIBI 3aMEHHUTh Ha CTOJIONbI a, b, 2¢—3d, d?
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1 n n n
n 2 2 n
3anava 4. Beiuuciure onpeaenuTens N-ro nopsiaka: \In n 3 n|.
2x+y =5
3agaua 5. Pemure cucremy ypaBHeHHi o popmynam Kpamepa: { x+3z=16.
-5y +z=10

100
3anaua 6. Haitnure matpuity ( 1 1)

3anaua 7. Haitmmre f(C), rae f(x) — maorounen: 3x® — 8x? + 16.

0 0 1 0 -2 -1
3apaua 8. Haiigute wmatpuibl, oOpaTHbIE K 0o 1 2] 2 -1 2

1 2 0 -1 2 0
0 -2 -1
2 2 2 |
-1 2 0

2x+y =5
3agaua 9. Pemmre cucreMy JIMHENHBIX YpaBHEHUI { x + 3z =16 MaTpUYHBIM METOJIOM.
—5y+2z=10

-1 1 1 31 1
3apaua 10. Peminre matpuunoe ypasuenne | 1 1 0 J X =(1 2 0 |
1 2 1 1 2 -1

3apaua 11. Ha kakyto MaTpuily v ¢ KakOi CTOPOHBI CJIETyeT YMHOXHUTh JaHHYIO MaTpuily 4
5-20 nopsaoxa, 4ToObBI B 3TOU Matpuile 1-if u 3-i cTONIOIBI TOMEHSITUCH MeCcTaMu?

3agauya 12. UYto mnpomsoiaer co CTPOKaMU WM CToJOnaMu 3X3-MaTpuilbl X TIpH

1 0 O 2 0 0
YMHO>KCHHUH €€ clieBa (CIipaBa) Ha MaTPHUILY < 0 1 0), a TaKKe Ha MaTPHILY (0 1 0>?
-3 0 1 0 0 1
3 1 1 5
3apaua 13. Pemute cucremy 3 -1 2 MetojoM ["aycca.
5 1 4 15

2 2 -2 10

3 3 3
3agaua 14. Meronom ['aycca HaiiauTe MaTpullel, OOpaTHbIE A MaTPHUI (0 1 2),

3 -2 -2
0 1 2 ]
0 2 1

Bagmaya 15. Paznoxure Bektop U = (3; 6; 8; 8)mo Gasucy &; = (3; 3; 6; 3),
e;=04;5285), e=(1;313), ée=(2557).

1 2 1 4
3 -1 10 12
-1 3 -6 —4
2 5 1 8

—_
N
[E=y

3apaya 16. Haiinure panr maTpulsl



19
3agaua 17. MerogoM  OKaAMMIISIONIMX  MHUHOPOB  HAaWAWTE  paHr  MaTpPUILIbI
4 3 1 2

13 6 7 -1 .
Y MaKCUMAaJbHYIO JIMHEWHO HE3aBUCUMYIO CUCTEMY €€ CTPOK.

3 3 0 3
27 16 11 5
3agaya 18. Haiingure dyacTHOe — pellleHHE  CHCTEMbl  JIMHEHHBIX  ypaBHEHUN
31 3 2 9
1 2 2 1), 6 . .
6 7 9 = X= 27 | a Takke (QyHIAMEHTAJIbHYI0 CHCTEMY PEHICHHH COOTBETCTBYIOIICH
7 9 11 6 33
31 3 2
o 1 2 2 14,_
ONHOPOZIHOM cHCTeMBI | . o ¢ X =0
7 9 11 6

NuanBuayajibHoe TBOpPYECKOe 3aJaHNe 10 TeMe
«AJIredpa KOMILTIEKCHBIX YHCEJ H MHOTOYJICHOB C OHOM IepeMeHHOI»

Heab: popMupoBaHUEe HABHIKOB, YMEHUH W KOMIICTCHIINH, HEOOXOJWMBIX JUIS PEIICHHS
3aJa4, CBsA3aHHBIX C HpI/IMeHeHI/IeM KOMIIJICKCHBIX YUCCII U KOpHeﬁ MHOT'OYJICHOB HpI/I peIHeHI/H/I
3a/1a4 B TEOPETHUECKOM MEXAHUKE U (DH3HKE.

3amanusa:

3anaua 1. Haiigure neiictBuTenbuble x Uy u3 ypasuenus: (3 + 7i)x — (2 + 4i)y =
13 + 31i

— i 15
3anaua 2. Beraucnure, mosb3yschk popmynnoir Myagpa: (=1+iV3)

(1-)20

3anaua 3. Pemure ypaBHenue: z2Z = 2 — 2i.

3anaua 4. Pemmre ypaBHenue: z° — (6 + 2i)z + 11+ 10i=0

3anaua 5. BoluuciuTe BCe 3HAUEHUs KOPHS M M300pa3HTe X HA KOMILIEKCHOM IJIOCKOCTH:

V-8 + 8ivV3.

3agauya 6. HM300pa3uTe Ha KOMIUICKCHOM TUIOCKOCTH MHOMECTBO BCEX YHCEN Z,
YIOBJIETBOPSIOIIUX YCIOBHIO: [z — 2 | = Im Z.
3agaya 7. Beruucinre HanOOIBIINI 00U IEIUTEIF MHOTOYIECHOB
x> +4x+4nx®—6x%2+12x— 8.
3anaua 8. Pasznoxute muorowreH 2x* — 7x% + 6x + 3 1o cTeneHsm:
a) IBy4JeHa x — 2, 0) nByuwiena x + 1.

3agaua 9. Otnenute KpaTHbIE MHOKUTEIN MHOTOYJICHA x° — 10x% — 20x% — 15x — 4.
3amgaua 10. Vcnonp3ys uHTEpHnosuuoHHY0 (Gopmyny Jlarpanka, moctpoite moJmHoM f

(X) HauUMEHBIIICH CTEMCHHU 0 JAHHOW TaOJIHMIIC 3HAUCHUI:

f (1) @  [fB f (4)
2 1 4 3
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NuauBuayaJbHOE TBOPYECKOE 3aaHHe 110 TeMe
«AHAINTHYECKAasl TeOMeTPHs HA IVIOCKOCTH U B POCTPAHCTBE»
Heab: popmMupoBaHUEe HABBIKOB, YMEHUN W KOMIICTCHIIUN, HEOOXOJMMBIX ISl PEIICHUS
3a/1a4, CBA3aHHBIX C IPUMEHEHUEM BEKTOPHOTO almapara Ipy PeLIeHUH NIPUKIIAIHbIX 3a/1a4.
3aganuda:
1. JTanb1 4 Touku Ha mwiockoctu: A(1;2), B(-3;4), C(5; -3), D(1; 2p). [ToctpouTs pUCYHOK 1 HaiTH:

a) ckaysipHOE rpom3BezieHre BektopoB AB u AC

6) KOCHHYC yIia Mex 1y Bekropamu AB u AC ;

B) IIpU KAKOM P BEKTOPbI AB u CD OPTOTOHAJIBHBI.

2. lanbt 6 Touek B npoctpanctee: A(0; 1; 2), B(-3; 0; 4), C(5; -3; 0), D(0; -3; -4), E(1;-3-p;2p-4),

F(1; 2p; 0). Haiitu:

a) BEKTOPHOE TIPOM3BeIeHNe BekTopoB AB 1 AC ¥ ero MOJyiib;

0) rwtota s Tpeyroibaruka BCD 1 aymHy BBICOTHI, poBeeHHO K cTopoHe BC;

B) IIpH KakoM P Bektopbl AB 1 DE KoJUIMHEAPHDI;

T') CMEIIaHOE MPOU3BEICHIE BEKTOPOB AB,AC u AD;
1) 00bem mupamubl ABCD 1 BBICOTY, poBenieHHYyo K rpanu ABC;
e) pr kakoM P Bextopsl AB |, AC u EF koMIutaHapHSL
3. Manbl 3 Touku Ha miockocTu: A(-5; 2), B(-3; 10), C(6; 5). IlocTpouTts pucyHOK 1 HailTH:
a) ypaBHEHHMS MPSMBIX, Ha KOTOPBIX JISKaT CTOPOHBI TpeyrosbHruka ABC;
0) ypaBHeHue mpsiMoii |1, comeprkartiei mepreHaMKyYIIsp, MPOBEACHHBIH 13 BepivHbl A K cropone BC;
B) ypaBHEHHE MPsMOii |2, coiepakartieii Memany, MpoBeICHHYO U3 BepivHbl B k cropore AC;
I') TOUKY TepeceyeHust MPSMBIX I 1 |o;
1) ypaBHeHHe mpsiMoi |3, mpoxossimeii yepe3 Touky C mapauiebHO MPSAMOM, COICpIKAIIICH CTOPOHY
AB;
€) yroJ Mex Iy rpsiMoii |3 i mpsiMotd, comeprkartieit cropony BC.
4. B 1exapToBOil cHCTeMe KOOPIMHAT 3a/[aHbl YeThIpe TOUYKH A ( 2:2; l) . B (3; -2, — l) ,
C (—2; 1 - 3) , D(4; -5 6). Haiiu:
a) ypaBHEHHE IIOCKOCTH ABC;
0) ypaBHEHHE TUIOCKOCTH, TIPOXOsIIeH yepe3 Touky D nmapamiensro miockoctu ABC
B) YpaBHEHHE MPSIMOM, MPOXOISIIEH uepe3 Touky D nepnenaukyssipHo riockocta ABC,
T) yroi Mexuy miockoctssmu ABC v ABD,;

1) yroa mexxy npsimoit AD u rmockoctbio ABC
€) POBEPHUTH MEPIEHAMKYIAPHOCTH Tockocterd ABC u BCD.

14. KPUTEPUU OHEHUBAHUSA UHANBUAYAJIBHOI'O TBOPUYECKOI'O 3AJJAHUSA

3amuTa HMHAWBUIYaJIbHOTO  3a/laHUsl  MPOUCXOAMT  MOITAMHO  TOCJIEe  H3Y4eHHUs
COOTBETCTBYIOIIEH TeMbl B hopMe cobdeceioBaHus C mpernojaBareneM. B koHie poboTa cnaercs B
PYKOIIMCHOM BH/JIE.

Kaxxioe nHIMBUAyallbHOE TBOPUYECKOE 3aJaHUE OIIEHUBAETCd MakcuMaibHO B 17, 17 u 16
0aIOB COOTBETCTBEHHO.

17 (16) 6amioB — mosiHOE pernieHue 6e3 OmmboK.

10-16 (15) 6an10B — MoJHOE pelieHne ¢ HEOOBIIUM KOJTMYECTBOM OIIHOOK.

Jlo 10 GayioB — HEMOJHOE pelIeHUe ¢ OMOKaMU.

15. KPUTEPUU OLIEHUBAHHMS OBIIENA YCIIEBAEMOCTH
OOm1ast o1leHKa 3HaHUN CTYACHTOB IO AMCHUIUIMHE TpoBojuTca mo 100-0ayibHOM mikane
COTJIACHO TAaKUM KpUTEPHsM, NMPUBEAECHHBIM B Tabmuue Hwxke. OpeanusayuoHHo-yyebnas paboma
cmyoeHma B ayJAUTOPUU OLIEHUBACTCS HA OCHOBE TAaKUX KPUTEPHUEB KaK MOCEUIAeMOCTb 3aHSITHH,
aKTUBHOCTH BO BpEMs IMPOBEACHUS JEKIMOHHBIX U JTAOOPATOPHBIX 3aHATHH (BONPOCH JEKTOPY IO
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TEMeE JICKI[HOHHOTO MaTepualla, y4acTHe B 00CYXKAEHUH IMPOUIEHHOIO MaTepHuaia, pelleHne 3a1a4
U CUTYalMil y 10CKHU U T.IL.).

ConepxaresibHbIE
aep Buna padorsl Banabl
MOYJIH
OpranuzannoHHO-y4eOHas paboTa CTyAeHTa B o5
ayJUTOPUHN
ConeparenbHblil | MoynbHbIH KOHTPOIIb 25
Mozyb 1 CamocrosTenpHas padoTa 50
HTroro 100
OpranuzannoHHO-y4eOHas paboTa CTyAeHTa B o5
ayJIUTOPUHN
ConepxarenbHblii  |CamocTosTeNnbHAs paboTa 50
MotyIb 2 MoynbHBIN KOHTPOJIb 25
HTroro 100
. 100 (3a xasrcowiit
O0mmii uror (
cemecmp)
Iopsiiok oneHNBAHNS Y4eOHBIX JOCTHKEHUH 00y4aI0IMXCH
OleHKa 110 Onerxa 1o 100- O1ieHKa Mo rocy1apCTBEHHOM IIKaje
mkane ECTS | OamnbHoM mkane | skzamen, guddepeHIIMPOBAHHEIN 3aueT 3a4yeT
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopo1o) 3a4TEHO
C 75-79 4 (xopo1o) 3a4TEHO
D 70-74 3 (YIOBIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HEey/I0BJIETBOPUTEIHHO) C
. HE 3a4YTEHO
BO3MOYKHOCTBIO TOBTOPHOM aTTeCTalluU
F 0-34 2 (HeYIOBJIETBOPUTEIILHO) C
BO3MOKHOCTBIO TOBTOPHOU CAaYHl MpHU
HE 3aYTEHO
YCIIOBHH 00s13aTEIBHOTO Habopa
JOTIOJTHUTEJILHBIX 0alsIoB

16. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O TIPOLECCA

VueOHble 3aHsATUS TpoBosrcs B rinaBHoMm (r. Jlomeuk, mp. I'ypoBa, a. 6) kopmyce
yHuBepcuteTa. [l mpoBeAeHUs JEKIHMOHHBIX U JIAOOPATOPHBIX 3aHATUN TpedyeTcs ayauTopHs,
00OpyZOBaHHAs MEJIOBOM WM MapKepHOW NOCKOM, KOMIUIEKT yuyeOHOM MmeOenu Juis CTYIEeHTOB,
pabouee MecTo IpernoaBaTes.

Jis  caMOCTOSITENbHOM pabOThl MCHONB3YIOTCSI TEKCTOBBIE U 3JIEKTPOHHBIE PECYpChI
HayuHoit 6uGIMOTEeKH YHUBEPCUTETA U IPYTUX NEKTPOHHBIX OMOIMOTEUHbIX 0a3 JaHHBIX, yuyeOHO-
METOJIMUeCKoe obOecreueHne, IMpeICTaBIeHHOEe B Y4eOHO-METOAMYECKOM KaOWHeTe TIJIaBHOTO
kopmyca (aya. 505, 701, 705).

B npouecce 00yyeHHs CTYAEHTHl HMEIOT BO3MOXKHOCTb MCIIOJIB30BaTh YUeOHbIE MaTepUalIb
0 JUCHMIUIMHE «Anredpa M TreoMeTpus», pasMmelleHHble Ha miatgopme Moodle Llentpa
nuctannoHHoro oopazoBanus 'OY BIIO «/lorHY ».
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HaumenoBanue

Koa-Bo
IK3EMILIAPOB
B OHOJIMOTEKE

JounHY

Hanuuyue
3JIEKTPOHHOM
BepPCUH B
IbC

OcHnognasa numepamypa

3b13a A.B. AnreOpa u reoMeTpus: METOAMYECKHIE TPUEMBI
oOyyenns. Yacte 1. ['eo-merpust: yaeOHO-METOqMUECKOE
nocobue / A.B. 3e3a, H.B. KoBanenko, JI.W. CensikoBa. —
Honenx: lonHY, 2020. — 104 c.

Kypomr A.I'. Kypc Bbicuieil anreOppl : y4eOHUK AJist
CTYJACHTOB BY30B, OOydaroluxcs IO CHEHUAIbHOCTIM
«Marematuka, «IIpuknagnas MaTeMaTUKa» /
A.T. Kypomt. — 17-e uzn., crep. — CIIb : Jlans, 2008. —
431 c.

94

Anrebpa u reomeTpus (IMHEWHas anredpa u
aHATMTHUYECKasi TeOMETpust) [ DIEKTPOHHBIN pecypc] :
METOIUYECKOE TIOCOOHE 17151 CTYJIEHTOB CIIEIMATEHOCTH
"[IpuknanHas MmaTemMaTHka" JTHEBHOM U 3a04HOM (OPMBI
oOyuenus] / A. B. 3b13a u ap. ; Jloneuxuii Haul. yH-T. —
DIIEKTPOHHBIE TEKCTOBBIE AaHHbIE. — JloHenk : JJonHY,
2006.

3b13a A.B. Anre6pa : MmeTouKa 00y4eHHs CTY/I€HTOB
MeIaroru4ecKrX HampaBIeHUM [ DIEKTPOHHBIN pecypc] :
y4e0HO-MEeTOAMUECKOEe MOCOOue : /ISl CTYACHTOB
HanpasieHui moarotoBku 01.03.01 Marematuka,
44.03.05 Ileparoruueckoe oopazoBanue (ITpoduis:
MaTeMaThKa u HH(QOpMaTHKA)

Y. 1/A. B. 36133, A. M. Kusumenko, JI. 1. Censixona ;
I'OY BIIO "[MoHeukuii HAITMOHATBLHBIA YHUBEPCUTET",
Kadenpa Bbiciieit MaTeMaTUKU U METOAUKU
npemnoaaBanus mateMatuku. — Jloneuk : JlouHY, 2018.

KoBanenko H.B. Anre6pa u reomeTpusi [ DIeKTPOHHBII
pecypc] : yueOHO-METOAUYECKOE MOCOOuE : JIIst
CTYIEHTOB (paKynbTeTa MaTEMaTHUKU U HHPOPMAIIMOHHBIX
TEXHOJIOT Ui, 00yUJaroluXxcs Mo HapaBICHUSIM
noarotoBku: 01.03.02 [Ipuknaanas MaremaTuka u
unpopmaruka, 02.03.02 dynnamenTanbHas
nHpopmatruka u HHGOPMAIMOHHBIE TEXHOJIOTHUH,
01.03.02 Ilpuxnannas maTremMaTHKa U HHGOpMaTHKa
(ITpoduns: Cratuctuka) u 09.03.04 [Iporpammuas
unxenepus. Y. 2 / H. B. KoBanenko, A. B. 3b13a ; TOY
BIIO "JloHenknii HaMOHAIBHBIA YHUBEPCUTET . —
Honenk : JouHY, 2019.

/lonoanumensnas 1umepamypa

IIpockypsikoB 1.B. CO0pHUK 3a1au 10 JTUHEHHOH anreOpe
: Yueb. mocobue s ¢u3.-mar. crienuanbHocTeil By30B /
N. B. TlpockypsikoB. - 8-¢ u3n. — M. : Jlab. ba3zoBbix
3uanui, 2003. — 382 c.

26

Ly6epoumnep O.H. 3agaun u ynpaxHeHHs 110
ananutudeckoit reomerpu [Tekcer] / O.H. LlyoepOumnep.
— W3n. 34-e, crep. — CIIb [u np.] : Jlans, 2009. — 336 c.

25
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18. ”TH®OPMALIMOHHBIE PECYPCbI
1. http://dl-test.donnu-support.ru/course/view.php?id=664 — cchuika Ha Kypc «Ajredpa
u reomeTpus» B cucteme Moodle
WWW.exponenta.ru — Obpa3oBartebHbIN MaTeMaTH4ecKuii caiT Exponenta.
www.newlibrary.ru — HoBast 3JIeKTpOHHAsE OMOJINOTEKA;
www.mathnet.ru — o0repoccuiickuii MaTeMaTH4eCKHid TIOPTaL;
www.elibrary.ru — HayuHas 3JeKTpoHHas: OMOIHOTEKA;
WWW.matburo.ru — MaTOrOpo: peieHus 3a1ay 1o BhICIICH MaTeMaTHKE;
www.nehudlit.ru — snekrponHas OnOIUOTEKA YIeOHBIX MaTCPUAIOB

Nook~wn

19. MIPOTPAMMHOE OBECIIEYEHHUE
Hcnonp3oBaHne nporpaMMHOT0 o0ecrieueHus He MpelyCMOTPEHO.


http://www.exponenta.ru/
http://www.newlibrary.ru/
http://www.mathnet.ru/
http://www.elibrary.ru/
http://www.matburo.ru/
http://www.nehudlit.ru/
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