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1. Heaun, 3an0aum ¥ IJIaHUPyeMble Pe3yJbTaThl 00y4eHH sl
o JAUCIHHUIINHE

K oCHOBHBIM ye/i2m OCBOCHUS TUCIUIUIMHBI «JIMHEHHAs anredpay cielyeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB O0IIei MaTeMaTH4eCKON KyJIbTYpBhI;

- IpUOOpETEeHHE CTYAEHTaMU LIMPOKOI0 Kpyra MaTeMaTHYeCKMX 3HaHWM, yMEHUH U
HAaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJIEHTOB K HHIYKTMBHOMY M JEIyKTHBHOMY MBIIICHHIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYHIINH;

- YMEHHME CTYyJIEHTaMH pa3BUBaTb HABBIKU CAMOCTOATEIBHOTO H3Y4YEHMs y4eOHOW U
Hay4HOU JIUTEPATYPBI, COJIEPKAILIEH MATEMAaTUUYECKUE CBEICHUS U PE3YJIbTATHI;

- TOJTrOTOBKY CTYAEHTOB K JEATEIILHOCTH B COOTBETCTBUU C KBaIM(PUKALMOHHOM
XapaKTepUCTHKON OakalmaBpa 10 HampaBlIeHHWIO, B TOM uucie (OPMUPOBAHHE YMEHUI
UCIIOJIb30BAaTh OCBOCHHBIE MATEMAaTHUECKUE METO bl B PO ECCHOHATIBHOMN 1A TEIbHOCTH.

- TIOATOTOBKY BBICOKOKBANU(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHSX
1u(ppoBOl TypOYJIEHTHOCTHM M BBICOKMX TEXHOJOTMYECKHUX PHUCKOB COBPEMEHHOM LHUQPPOBOIA
SKOHOMUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS NUCUUIUIMHBI «JIMHelHas anredpa» cieayeT OTHECTH:

- OCBOGHHE CTYJIEHTaMH OCHOBHBIX MOHSATHI, METOAOB, (DOPMHUPYIOMIMX OOIIYIO
MaTeMaTUYECKYI0 OJrOTOBKY, HEOOXOIMMYIO JJIsl YCIIEUIHOTO PEIIEHUs IPUKIIaHBIX 3a1a4;

- (hopmupoBaHue y cTy/eHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HAIPAaBJICHUIO MTOJTMOTOBKY U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OOyuenne mno aucHumuinHe «JIuHelHas anreOpa» HampaBieHO Ha (QOPMHUPOBAHUE
y 00y4JaronIuxcs cIeayomux KoMmneteHuil B coorBerctBuu ¢ ®I'OC (ypoBeHb OakanaBpuara) 1mo
HanpasneHuto noarotosku 09.03.01 MadopmaTuka v BEIUMCIUTETbHAS TEXHUKA, YTBEPKIEHHBIM
[Tpuxazom Munobpnayku Poccuu ot 19.09.2017 N 929:

Kon n nHaumenoBanme NuaukaTopbl 10CTHXKEHUS
KOMIIeTeHIHI KOMIIeTCHIIUHT
OIIK-1. CnocobeH npUMEeHsITh HOIIK-1.1. 3HaeT 0CHOBBI BBICIIIEH MAaTEMaTHKH,
€CTECTBEHHOHAYYHbIE U MH(OPMATUKH U TPOTPAMMUPOBAHUSI.
001IeNH)KEHEPHBIE 3HAHUSI, METO/IbI HOIIK-1.2. Ymeer pemiatb cTaHIapTHBIE
MaTeMaTUYeCcKOro aHaiu3a u npodeccroHanbHbIe 3314 ¢ IPUMEHEHHEM
MOJICIIUPOBAHUS, TEOPETUUECKOTO U €CTECTBEHHOHAYYHBIX M OOIICMHXEHEPHBIX
AKCIIEPUMEHTAIIBHOTO UCCIIEA0BAHUS B 3HaHUM, METOJIOB MaTEMAaTUYECKOI0 aHallnu3a U
poeCCHOHAIBHON e TEIHHOCTH MOJICIIUPOBAHUS.
NOIIK-1.3. Bnageet MeTojaMu TEOPETUUECKOTO
Y DKCTIIEPUMEHTAIBHOTO UCCIIE0BAHUS OOBEKTOB
npodecCHOHATBLHOM e TENbHOCTH.

2. MecTO TUCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMbl

Juctunnuna «JIuneiinas anrebpa» OTHOCHTCS K 00s3aTeNbHON 4YacTu 00pa3oBaTENbHOM
nporpaMmMbl  6510ka b1: Moayne «MaremaTiuueckue TuCIUILUIAHBI.
Juctunnuna «JluHeiHas anredpa» obecrneuynBaeT H3yueHUE NUCIUTUINH:
B obszamenvrnon vacmu:
- MaTemaTtnyeckuii aHalIN3;
- MaTeMatnudeckast JIOrTuKa ¥ TEOpHs aITOPUTMOB B TPAKTHKE MPOTPAMMHUPOBAHMUS;
- JIuCKpeTHbIE CTPYKTYPbI U KOMIIBIOTHHT
-Teopust BeposiITHOCTE 1 MaTEMAaTHYECKasi CTATUCTHKA;
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- OCHOBBI TPOEKTHPOBAHUS 0a3 JTaHHBIX
-Hudposoii qu3zaitn

B uacmu, ghopmupyemoii yuacmuuxamu 00pazo8amenbHuiX OMHOULEHUN!

-MeTo/1bl MAIIMHHOTO O0YYCHUS
- AITOPUTMBI ¥ CTPYKTYPBI TaHHBIX
-Be0-ananuTnka

3. CTpyKTypa U cofep:KaHHue QUCIHUIINHBI

OO01mmas TpyA0eMKOCTh JUCIUTUIMHBI COCTABIISET 3 3a4eTHBIX eArHHMIIBI - 108 Jaca.

3.1. Bwuabl yueOHOI padoThl U TPYI0EMKOCTh
Ne . KoaunuecrBo | CemecTpbl
Buj yueOHoit padoThl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 48 48
B ToMm unce:
1.1 | JIexuuu 16 16
1.2 | CeMuHapcKue/MpaKkTUIECKUE 3aHITHS 32 32
1.3 | JlabopaTtopHbIe 3aHATHS 0 0
2 | CamocTosiTesqbHasi paboTa 60 60
B ToM uucne:
2.1 | PIP 26 26
2.2 | IloaroroBka K ceMUHapy 24 24
2.3 | IloaroroBka K 9K3aMeHY 10 10
3 | IlpoMe:kyTOUYHasi aTTeCTalUs
3adet/nud.3a4eT/7K3aMeH - DK3aMeH
HTroro 108 108
3.2. Temarnyeckuil JIaH U3y4YeHUs] AMCUHUILIMHBI «/InHelHas anredpa»
TpynoemMkocTh, 4yac
AyautopHasi padora
Camoc
Ne Paznenbl/TeMbl Cemmnap Jla6opa TTpakr TOSITE
n/n AUCUMIITUHBI Bee Jlex cKe/ TOpHBIC MHeCKa |y man
ro MpaKkTu4e b
002078 3aHATH padort
CKHE N MoAroT | ©
3aHATHUSA OBKa
1 Paszpnen 1. DiieMeHTHI JIMHETHOM 38 6 12 0 0 20
ajaredpbl
1.1 Tema 1. Matpuupbl, JeHCTBUS HAJT 6 ) ) 0 0 )
MaTpHUIAMH.
Tewma 2. Onpenenurenu, UX CBOMCTBA U
1.2 | Beiuncnenune. Marpuusast 3anuch 6 2 2 0 0 2
CUCTEMBI JINHEWHBIX YPAaBHEHMIA.
Tema 3. OOparHas maTpuia u ee
1.3 | Beiuncinenue. Marpuynast 3anuch 6 0 2 0 0 4
CUCTEMBI JINHEWHBIX YPABHECHMUIA.




1.4

Tema 4. CucteMbl JIMHEHHBIX
anre0pandecKux ypaBHCHUM, OCHOBHBIC
MOHATHUA U onpeneneHus. Pemenue
CUCTEM JIMHEHHBIX yPaBHECHUH METOJIOM
Kpamepa, MeTo10M 00paTHOW MaTPHIIBI

1.5

Tema 5. Pelienue cuctem JIMHEHHBIX
ypaBHeHUH MeToaoM ["aycca. Panr
Marpuilsl. Teopema Kponekepa-
Kanemnm.

1.6

Tema 6. Meton ['aycca B
MIPOU3BOJILHBIX CUCTEMAX JIMHEHHBIX
ypaBHeHU. OTHOPOAHBIE CUCTEMBI
JIMHEWHBIX YPaBHECHUM.

Pa3znea 2. BekTopsbl.

34

10

20

2.1

Tewma 1. JIunelinpie omneparuu Haj
BEKTOpaMH, UX cBoicTBa. JInHeiHbIE
KOMOMHAIMH BEeKTOPOB. JIMHEHHO
HE3aBUCHMBbIE U JIMHEWHO 3aBUCUMBIE
CHUCTEMbI BEKTOPOB.

2.2

Tewma 2. [Tonstue 6a3uca. Koopauaarsl
BekTopa. KomummHeapHOCTS,
OPTOTOHAJILHOCTh M KOMILIAHAPHOCTH
BEKTOPOB.

23

Tewma 3. CkansipHO€ IPOU3BENCHHE
BEKTOPOB U €ro CBOMCTBA. BekTopHOE
MIPOU3BE/ICHUE IBYX BEKTOPOB, €TO
CBOMCTBA.

24

Tewma 4. CmernianHO€ MPOU3BEICHHE
TpeX BEKTOPOB M €r0 CBONCTBA.
Boruncnenue o6bema
napajenenumnesa. Y cioBue
KOJUTMHEAPHOCTH, OPTOTOHAIILHOCTH U
KOMIUTAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIH Oa3uc.
Brranciienue ckansipHOTO, BEKTOPHOTO
U CMEUIaHHOT'O MPOU3BEICHUN
BEKTOPOB, 33JJaHHBIX KOOPIMHATAMH B
OPTOHOPMHPOBAHHOM Oa3Huce.

2.5

Tema 5. JInnenHbIe IPOCTPAHCTBA.
Pa3mepHOCTh 11 6a3UC TMHEWHOTO
IIPOCTPAHCTBA.

Martpuna nepexoja ot 6a3uca k 6azucy
npeoOpa3oBaHue KOOPIUHAT BEKTOpa
npu u3MeHeHnn 6asuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHbBIE 3HAUCHUS
JIMHEMHOTO oreparopa.

Pa3zgen 3. KommiaexkcHbIe YucIa U
MHOI'OYJICHbI

14

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucen. @opMbl 3aITUCH KOMILIEKCHBIX
quCcell.




Tema 2. Onepanuu HaJl KOMIUIEKCHBIMU
yuciamu. Pa3noxeHne MHOro4sieHa Ha
3.2 6 0 2 0 0 4

MHOKHUTEJIM OCHOBHAsI TeOpeMa
anreopsl

Pa3zgena 4. AnajuTuuyeckas
reoMeTpus

22 4 6 0 0 12

Tema 1. Cuctembl KOOpAUHAT.
4.1 | PasnuuHbIe TUITBI ypaBHCHUH 6 2 0 0 0 4
TJIOCKOCTH

Tema 2. Pa3iauyHble TUIIBI ypaBHEHU
4.2 | npsiMO Ha IUIOCKOCTH U B 6 0 2 0 0 4
IIPOCTPAHCTBE

Tema 3. BzauMHoe pacnosnoxeHnue
IIPSIMBIX HA IIJIOCKOCTH U B
IIPOCTpPaHCTBE. Brruncienue
PacCTOSHUN MEXy IByMS TOUKaMHU,
TOYKOH M npsiMon. Bzanmuoe
PacroI0KEHUE MIOCKOCTEH.
Brruucnenue paccTosHUNA MEXKIY
TOYKOH U INIOCKOCTBIO

43

Tema 4. Kpusble BTOporo nopsiika ux
reOMETPUUYECKNE CBOMCTBA. Y PaBHEHHUS
AIIIAIICA, TUTIEPOOITBI, TAapadOITbI

4.4 | OGuiee ypaBHEHHE KPUBOM BTOPOTO 6 2 2 0 0 2
nopsaka. [IpuBenenne KpuBbIX BTOPOTO
MOpsAJIKa K KAHOHUYECKOMY BHUJLY.
[ToBepXHOCTH BTOPOrO MOPSAKA

Hroro | 108 16 32 0 0 60

3.3. Coaepxanue pa3ieioB IMCIUATIIHHBI

BBenenne
Hpe)IMeT, 3a4a4Yu u COI[Gp)KaHI/IC JOUCILIUITIIINHBI. OCHOBHI)IG STaIlbl pa3BI/ITI/I$I JOUCIIUITJIINHBI.
CtpykTypa Kypca, ero MeCTo U poJjib B MOATOTOBKE OakanaBpa, CBA3b C IPYTUMH JTUCIUTUTMHAMHU.

Paznea 1. DiieMeHTBI JIMHEHHOI aJredpbl

Tema 1. MaTpuusbl U onpeaeTuTe n.

[Tonstue matpuubl. Buasl marpun. JeiictBust Haa matpuuamu. Onepanuy Haja MaTpulaMu U UX
cBoiictBa.  OrmpenenuTenu, UX CBOHCTBA M BBIYMCICHUA. [IOHATHS MUHOpa M anredpanydeckoro
JonojgHeHus. PasnojkeHue ompenenuTens MO 3J€MEHTaM CTPOKM WM cTosOna. Berumcnenue
OIPEIEIUTENIEH PA3INYHOIO MOPSIKA.

OOpaTHas MaTpulla U QITOPUTM €€ BBIUMCICHHS. ODJeMEHTapHble MpeoOpa3oBaHUs MaTpHIL.
[IpuBeneHne MaTpUIBI K TUArOHAJILHOMY MJIM TpareluueBUAHOMY BUay. MarpuuHast popma 3anucu
CUCTEMBI JINHEHHBIX aireOpandeckux ypaBHeHui. PaHr maTpuisl.

Tema 2.Pemienune cucrem JHHEHHBIX aJire0panyecKuX YpaBHECHHH.

CucreMbl TMHEMHBIX aNredpandeckux ypaBHEHUH, OCHOBHbIE MOHATHUS. Pelienue cucreM JIMHEHHBIX
ypaBHeHuii MeronoMm Kpamepa, MeTtogoM oOpaTHOM Matpuiel, MerogoM laycca. Teopema
Kponekepa — Kanemnu. Pemenne npon3BoJbHBIX CUCTEM JIMHEMHBIX ypaBHEHUN MeTosIoM ["aycca.
Pemenne ofHOPOIHBIX CUCTEM JIMHENHBIX ypaBHEeHUI. KpuTepuil cyiiecTBOBaHUS HETPUBUAIBHBIX
penieHui.




Pa3zgea 2. JjieMeHTHI BEKTOPHOM ajredpbl

Tema 1. Jlunelinsle omepanuy HajJ BEKTOpPaMHU, UX CBOMCTBA. JIMHEHHbIE KOMOWHAIIMH BEKTOPOB.
JlunHeiiHas 3aBUCMMOCTb U HE3aBHCUMOCTH BEKTOpPOB. basuc cuctembl BeKTOpoB. EqMHCTBEHHOCTH
pasioxeHust BeKTopa 1o 6asucy. OpTOHOPMHPOBAHHBIN Oa3HC.

Tema 2. CkanspHoe, BEKTOPHOE U CMELIAHHOE MPOMU3BEJACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBHUSA
OpPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BblumMclieHHEe CKalspHOrO,
BEKTOPHOIO M  CMEIIAHHOTO [POU3BEACHUN  BEKTOPOB, 3aJaHHBIX KOOpAMHATAMHU B
OPTOHOPMHPOBAHHOM Oa3Huce.

Tema 3. Jluneiinbie npoctpancTBa. I[loHsATHE 06a3uca MPOCTPAHCTBA T€OMETPHUUYECKUX BEKTOPOB.
[IpeoOpazoBaHue MATPUIILI THHEHHOTO ONlepaTopa Mpu nepexoe ot baszuca k 6azucy. CoOCTBEHHBIC
3HAYEHUS U COOCTBEHHBIE BEKTOPHI MATPHUIIBI.

Pasznen 3. KoMIuleKCHbIE€ YHCJIA 1 MHOTOYJIEHbI

[lonstne KommlekcHOro uuciaa. DopMmbl 3amMCH  KOMIUIEKCHBIX 4ucen. JleWcTBuA Han
KOMIUIEKCHBIMM unciaamu. @opmyna Myaspa. 3Biieuenne KOpHS n-0i MOJIOKUTEINBHOU CTEIIEHH U3
KOMILIEKCHOTO yKcia. Pa3noxkeHne MHOroujeHa Ha MHOKUTeIU. OCHOBHAs Teopema aareopsl.

Pasnen 4. Ananurnyeckasi reoMmeTpust

Cucremsl koopauHar. JlekapToBbl IPSIMOYTOJIBHBIE KOOPAMHATBI Ha MJIOCKOCTH U B IIPOCTPAHCTBE.
[Tonspuas cucrema KOOpAUHAT.

Tema 1. IlpsiMmble ¥ MJIOCKOCTH

Pa3nnyHble TUIBI ypaBHEHUH IJIOCKOCTH U YpaBHEHUH NPSAMOiL (Ha INIOCKOCTH U B IPOCTPAHCTBE).
Boruncnenue pacCTOSHUN MEXy IBYMsI TOUKaMHU, TOUYKOH U NIPSMOM, TOUKOHM M IIOCKOCTBIO.
Boruncnenue paccTossHUS MEXAy CKPEIMBAIOIIUMUCS IPSIMBIMU.

Brruncnenue yriioB Mexy IByMs IPSAMBIMH, IIPSMOU U IJIOCKOCTBIO, IBYMS INIOCKOCTSIMHU.

Tema 2. KpuBble 1 HOBEpXHOCTH BTOPOI0 MOPSAIKA

KpuBbie BTOpOro mopsaka, UX I€OMETPUYECKHE CBOMCTBA M ypaBHeHHus. [IpuBeneHue kpuBoi
BTOPOT'O MOPsKAa K KAHOHUYECKOMY BH]LY.

VYpaBHEHHE MOBEPXHOCTH BTOpOro mnopsaka. KaHoHumueckue ypaBHEHHs cQepbl, IIUIUICOU/A,
KOHyca, runep0osionsa, napadoaonia.

3.4. Temarnka npakTH4eCKHUX 3aHATHN M0 JUcHUIINHE «/IuHeliHas anredpay»

Ne 3ansTHS Tema 3ansiTus

1 Paznea 1. DiieMeHTBI JIMHeHHOI ajaredpbl. Matpuiibl, 1elcTBUS
HaJ MaTpPHUILIAMH.

) Omnpenenureny, UX CBOWCTBA M BbIYMCIIEHHWE. MaTpUyuHas 3amnuch
CUCTEMBI JINHEHHBIX YPaBHEHUI.

3 OOpatHast MaTpUIIa U €€ BEIYHCIICHHE.
CucTeMbl TMHEWHBIX aNreOpandyecKux ypaBHEHH, OCHOBHbIE

4 MIOHATHUSA U ONpeeneHus. Pemenne cucTeM JIMHENHBIX YpaBHEHUI
MmetoaoM Kpamepa, MeTo10M 00paTHOM MaTpHUILbl

5 Pemrenne cucreM nuHENHHBIX ypaBHeHUH MeToaoM ['aycca. Panr
Matpuubl. Teopema Kponekepa — Kanemuu.

6 Meron I'aycca B pOU3BOJIBHBIX CUCTEMAX JTUHEHHBIX YPABHEHUMN.

OJHOPOAHBIE CUCTEMBI JIMHEWHBIX YPABHEHHI.

Pasgen 2. DuaemMeHTBl BeKTOPHOHl ajredpbl. BekTopsl
JIuneliHple omepalMM HaJ BEKTOpaMH, MX CBOMCTBA. JImHelHOe
7 IIPOCTPAHCTBO I'€OMETPUYECKUX BEKTOpOB. IloHATHE JIMHEWHOU
KOMOMHAIMM BEKTOPOB. JIMHEHHO He3aBUCHMblE U JIMHEHHO
3aBUCUMBIE CUCTEMBI BEKTOPOB.
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[TonstTre ©Oa3mca MPOCTPAaHCTBA TEOMETPUUYECKUX BEKTOPOB.
Koopaunatsi BEKTOpA. OpTOHOPMUPOBAHHBIN Oasmuc.
KonnuneapHoctb,  OpTOrOHaJbHOCTH W KOMIUIAHAPHOCTH
BEKTOPOB.

CkansipHOE TPOM3BEIEHHE BEKTOPOB M €r0 CBOWCTBA. YCJIOBHE
OpPTOrOHAJILHOCTU BEKTOPOB. BekTopHOEe INpou3BefeHHE IBYX
BEKTOPOB, €r0 CBOMCTBA. Y CIIOBHE KOJUIMHEAPHOCTU BEKTOPOB

10

CMelaHHOE TNPOM3BEIEHUE TPEX BEKTOPOB M €ro CBOICTBA.
Brruncnienne oobema mapajuiesenuiea U MHUpaMHIbL. Y CIIOBHE
KOMIUIAHAPHOCTH  BEKTOpPOB.  Bblumcienue  cKajlsipHOro,
BEKTOPHOI'O M CMEUIAHHOI'O MPOM3BEICHUI BEKTOPOB, 3aJaHHBIX
KOOpAMHAaTaMU B OPTOHOPMHMPOBAHHOM Oa3uce.

11

JIuneiinple mpocTpaHcTBa. PasMmepHOCTh M 0a3ucC JHMHEHHOTO
MIPOCTPAHCTBA.

Matpuna nepexoma ot Oasuca k 0Oazucy. IlpeoOpaszoBanue
KOOpJIMHAT BEKTOpa TMpu uU3MeHeHuu Oaszuca. JluHeliHble
OTIepaTOPHI, IEUCTBHS C IMHEHHBIME oniepaTopaMu. COOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAYCHHSI MATPUIIBI

12

Paznen 3.KommjiexkcHble 4YHC/Ia M MHOrowieHbl MHOXECTBO
KOMIUIEKCHBIX uuces. Dopmbl 3amucu KOMIUIEKCHBIX YHCEIL.
JelictBus  Hax  KOMIUIEKCHBIMU — 4ucCiaMu.  PasznoxxkeHue
MHOTOYJIEHa Ha MHOKUTEJIH, OCHOBHAsI TeOpeMa anre0psl

13

Pa3nen 4. Ananurnuyeckasi reoMmeTpust
Cuctembl KoopauHaT. Pa3nuyHble THUIBI YPaBHEHUH MIJIOCKOCTH

14

PasnuuHble THUNBI ypaBHEHHHM NPSIMOM Ha IUIOCKOCTH W B
IIPOCTPAHCTBE

15

B3anmHOe pacrnonokeHue IpsAMBIX Ha IUIOCKOCTM U B
MPOCTPAHCTBE. BhIUKCIIEHNE PACCTOSHUI MEXKIY ABYMSI TOUKaMHU,
TOYKOM U  MHpsAMOH. BelunmcineHue  pacCTOSHHUSA — MEXKIY
CKPCIIMBAOIIMMHUCS ~ TPSAMBIMA. B3auMHOE  pacnoJIOKEHHE
IUIOCKOCTEM. BBIUMCIEHHE pacCTOAHUM MEXKIy TOUYKOM U
IUIOCKOCTBIO

16

KpuBble BTOporo mopsaka HX TE€OMETPUYECKHE CBOHCTBA.
VYpaBueHus sumrnca, runepOossl, napadonsr O01Iee ypaBHEHHE
KpHUBOI BTOpOoro nopsiaka. [IpuBenenue KpuBoit BTOPOro mopsiaka
K KaHOHM4ECKOMY BUAY. IToBEpXHOCTH BTOPOro MopsiaKa

3.5. Temaruka KypcoBbIX IPOEKTOB (KypCcOBbIX padoT)

KypcoBbie npoexTs! (KypcoBbie pab0Thl) y4eOHBIM IJIAHOM HE IPETyCMOTPEHBI.

4. YueOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0ecleueHne

4.1. Hopmartusnsbie 1okyMeHTBI 1 I'OCThI

1. ®I'OC 09.03.01 HMupopmaTHKa U BBHIUMUCIUTENIbHAS TEXHHKA,

MunoOpnayku Poccun ot 19.09.2017 N 929;

yTBepkIE€HHbIN [Ipukazom



2. AxanemMudeckuid yueOHBIN 1aH 1o HanpaieHuto noarotoBku: 09.03.01 «Muadopmaruka u
BBIYHCIUTENbHAS TexHUKa». [Ipoduns: PazpaboTka MHKEHEPHOTO MPOTPAMMHOTO OOECIICUCHUS -
ouHas. 2026.

3. ObpazoBarenbHas nporpamma 1o HampaieHuro moAarotoBku: 09.03.01 «Mudpopmatuka u
BBIUMCIUTENbHAs TexHuKa». [Ipoduins: PazpaboTka nHKEHEPHOro MPOrpaMMHOIO 0OECIeYeHHs -
ouHas. 2026.

4. Vxa3 IIpesunenta Poccuiickoit @exneparuun ot 01.12.2016 Ne 642 «Crtparerur Hay4dHO-
TEXHOJIOTHYecKoro passutus Pocculiickoit denepanumy.

5. Ilpuka3 MunucrepctBa ooOpazoBanus 1 Hayku Poccutickoit @enepanuu ot 23.08.2017 Ne 816
«O06 yTBepxkaeHun [lopsiaka mpuMEHEHHs] OpraHU3AIMSIME, OCYIIECTBISIONMMEI 00pa30BaTeIbHYIO
JeSITeNIbHOCTD, 3JEKTPOHHOTO OOY4YeHMS, AWCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTHI Mpu
peain3any 00pa3oBaTENbHbBIX IPOTPAMMY.

4.2. OcHoOBHaf JqUTEpaTypa

4.2.1 l'opnay, b. A. Jluneiinas anredpa 1 aHaTUTHYECKast TEOMETPHsI : YIEOHUK IS BYy30B
/' B. A. Topnaa. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 300 c. — ISBN 978-5-
507-44063-4. — Tekcr : anekTpoHHbIH // JIaHb : aneKTpoHHO-0uOIHOoTeYHas cuctema. — URL:
https://e.lanbook.com/book/208664.

4.2.2  JluueiiHble anredpa U aHATUTHYECKAsE TEOMETPHs : y1eOHO-METOANYECKOe mocodue /
M. U. CkBopuioa, 1. B. Autonosa, A. I'. Patnos, E. B. ConomonoBa. — Mocksa : PTY MUPDA,
2022. — 135 ¢. — Tekcr : anekTpoHHbIH // JIaHb : anekTpoHHO-0uOIMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/240020.

4.2.3  Tyrau6aes, A. A. Jluneiinas anrebpa v aHaTUTHYECKas TeOMeTpHsl : yueOHUK / A. A.
Tyran6aeB. — Mocksa : ®JIMHTA, 2022. — 260 ¢. — ISBN 978-5-9765-5265-4. — TekcT :
ANeKTpoHHbIH // JIaHb : anekTpoHHO-O0uOIHOoTeYHas cuctema. — URL:
https://e.lanbook.com/book/333359.

4.3. JlomosHUTe/IbHASA JUTEPATypa

1. Munocues, B. b. Kypc marematuku 11sl TEXHUUECKHUX BBICIINX YUE€OHBIX 3aBEACHUM :
yuebHoe ocobue / B. b. Munocues, B. I'. 3yokoB, B. A. JIsxoBckuid. — 2-€ u3., UCIpP. —
Cankr-IlerepOypr : Jlanb, 2022 — Yacte 1 : AHanuTHueckas reomerpust. [Ipenenst u pssl.
@OyHKIMN 1 Tpou3BoHbIE. JIMHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN
978-5-8114-1558-8. — Tekcr : a5eKTpoHHbIH // JIaHb : 31€eKTPOHHO-OMOINOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc maTemMaTuku 1151 TEXHUYECKUX BBICIINX Y4€OHBIX 3aBEICHUM :
yuebHoe ocobue / B. b. Munocues, B. A. JIaxosckuii, A. 1. MapTbiHeHKO. — 2-€ U31.,
uctp. — Cankrt-IletepOypr : Jlans, 2022 — Yacts 2 : OyHKINUNA HECKOJIBKUX MEPEMEHHBIX.
NurerpansHoe ucuncnenue. Teopus nonst — 2022. — 432 c. — ISBN 978-5-8114-1559
Tekcr : anexTponHbii // JlaHb : aneKTpoHHO-O0HOMMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Kpatkuil kypc BbIcHIell MaTeMaTUKH [DJIEKTpPOHHBIA pecypc]: yueb. - DIeKTpoH. JaH. -
MockBa:  JlamkoB wu K, 2017. - 510 c. [Pexum pgocrynma: URL:
https://e.lanbook.com/book/93522. - 3ar:. ¢ skpana.] .

4. bexnemumes, /[.B. Pemenue 3amau U3 Kypca aHaIUTHYECKONM T'€OMETPUM M JIMHEHHOU
anreOpsl [DIEKTPOHHBIN pecypc]: yuebd. mocobue - DnekTpoH. naH. - MockBa: Ouzmatiur,
2014. - 192 c. [Pexum moctymna: URL: https://e.lanbook.com/book/59632. - 3arm. ¢ skpana.]
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https://e.lanbook.com/book/333359
https://e.lanbook.com/book/211355
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632

4.4. DJekTpoHHBbIEe 00pa3oBaTeIbHbIE PeCYPChI

[IpoBenenue 3aHATHI W aTTecTallMii BO3MOXXHO B JUCTAHIIMOHHOM (opMare ¢ NpUMEHEHUEM
CUCTeMBI AWCTaHIUOHHOTO oOydenusi yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemaTtuka» 3JEKTPOHHBIX 0OpazoBaTelbHbIX pecypcoB (DOP) mo Bcem paszzenam

POTPAMMBI:.
Hasanue D0P

Jlunelinast u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaIMTHYECKAsI TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jlunetinas anrebpa u

https://online.mospolytech.ru/course/view.php?id=462
AHAJIMTUYCCKAas I‘eOMeTpI/ISI

Pazpaborannbie JOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.

[Mopsimox mpoBeAcHHUs pabOT B JUCTAHIIMOHHOM (QopMaTe YCTaHABIMUBACTCA OTICIbHBIMU

pactopspKeHHSIMHU TTPOPEKTOpa Mo y4eOHOH paboTe M/WUiIu IIEHTPOM y4eOHO-METOIMYECKOU PaOOTHI.

Kaxnpiii cTyneHT oOecredYeH WHIUBUIYaTbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K JJICKTPOHHOMN

Onomoreke MOCKOBCKOTO ITOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

WuTepHer-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaibl B OJJICKTPOHHOM  BHJE,

MpeJICTaBJICHHbBIC Ha caiiTe mospolytech.ru B pa3nene: «LleHTp MaTeMaTn4eckoro o0pa3oBaHUsDY

(http://mospolytech.ru/index.php?1d=4486,

http://mospolytech.ru/index.php?id=5822);

[Tone3nsle yueOHO-MeTOAMYECKHE U MHPOPMAIIMOHHBIE MaTepPHAIIbI IPEACTABICHBl HA CaiTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «HTepHeT» Uisi OCBOCHHUSA

TUCIMIUTMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIMUEeH3MOHHOE U CBOOOJIHO pacnpocTpPaHsieMoe NPOrpaMMHoOe

odecneyeHnme

Ne| HaumenoBanue | Pazpadorunk I1O JlocTynHOCTH Ccbuika Ha Enunblii peectp

(mpaBoobsagaren | (JMMIEH3HOHHOE, | POCCHHCKHX MPOrpamMM JJIst
b) CcB00OTHO 9BM u B/l (npu Haanyumn)
pacnpocTpaHsieM
oe)
1 | AstraLinuxCom | OOO JInnensnonnoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_1d=9540

ACTPA" 36

2 | MoitOduc OO0 "HOBBIE JIuueH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT' " 75
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https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

4.6. CoBpeMeHHbIe MPOodeccuoHATIbLHBbIE 0a3bI JTAHHBIX U
UHG(pOPMALMOHHBbIE CTIPABOYHBbIE CHCTEMbI

Ilepeyenn pecypcoB cetu UHTepHET, JOCTYNHBIX AJIsl 0CBOEHHUS TUCIUILIUHBI:

HaumenoBanue Ccbuika Ha pecypc JoctynHocTh

NudopmanuoHHo-cipaBOYHbIE CHCTEMbI

JocTtynHa B ceTn
HuTtepHet 6€3
OTpaHUYCHUI

https://stackoverflow.co

Stack Overflow
m/

Hudopmanmonusie pecypebl CeTu

Koncynsratiloc http:// www.consultant.ru | JloctynmHo

ITopran ®@enepanbHbIX
roCyJIapCTBEHHbIX
00pa30BaTeNIbHbIX CTAHIaPTOB
BbICLIEr0 00pa30BaHUs

http://www.fgosvo.ru. HoctynHo

J1IeKTPOHHO-0MOJINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ JHocrymnHa B ceTn
HurepHer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | loctynna B cetu
ru/ Wurepuer 6e3
OTpaHUYCHUHN

IIpodeccnonanbubie 6a3bl JAHHBIX

ba3a naHHBIX Hay4yHOU http://www.elibrary.ru HoctynHo
AIIEKTPOHHON OMOIHOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | locTynHo

HoJMTeMaTHuecKas peepaTUBHO-
O6ubnuorpaduueckas u
HayKOMETpHYecKas
(bubmmomeTpuueckas) 0a3a TaHHBIX

5. MarepuajibHO-TeXHHYECKOE o0ecriedeHue U CIIMIIMHBI

MarepuanbHO — TeXHUYECKas 0a3a yHHUBEpPCHUTETa OOECreYrMBaeT MPOBEICHUE BCEX BUOB
3aHATUH, TPEIYCMOTPEHHBIX Y4eOHBIM IJIAHOM, U COOTBETCTBYET JEHCTBYIOLIMM CaHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaM.

Kagenpa «Marematuka» He pacrioyiaraeT CoOOCTBEHHBIM ay TUTOPHBIM (DOHJIOM U UCIIONIb3YeT
y4eOHbIEe ayIUTOPUHU U3 00LIero POHIa YHUBEPCUTETA.

IIpu HeoOXOAMMOCTH JUIi TPOBEACHUS WHTEPAKTUBHBIX IPAKTHUECKUX  3aHATUH
UCIOJb3YIOTCS KOMIIBIOTEPHBIE KIIACChl YHUBEPCUTETA.
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6. MeToauyeckue peKOMeHIalNU

6.1. Meroauueckue peKOMEHAAUMH I MPeErnoJaBaTeis 1mno
OpPraHu3anuu 00y4eHus

ITpexne Bcero, ciepyer oOpaTUTh BHUMaHHE CTYACHTOB Ha TO, YTO IIPAKTUYECKH BECh
M3y4aeMbIi IMH MaTepHall He TpeOyeT KaKoh-Tn00 CIeHabHOM (JOTOTHUTEIHHON ) MOATOTOBKH
BIIOJIHE MOXET OBITh YCHEIIHO M3YYEH, €CIIM CTYAEHThl OyIyT MOCEIIaTh 3aHATHs, CBOEBPEMEHHO
BBIIIOJHATH JIOMAIllHUE 3aJaHMsl U I0JIb30BaThCs (MPU HEOOXOAMMOCTH) CHUCTEMOM IUIAHOBBIX
KOHCYJIbTAIlUi B TEUYCHHE KaKJIOoro cemectpa. Bomemmme B Kype JIMHEHHOM anreOpbl pasuessl
SBJIIOTCSI KJIACCUYECKUMHU, B TO )K€ BPEMsI OHU INPAKTUYECKU OPUEHTHPOBAHBI, TaK KaK MMEIOT
LIIMPOKOE PacCIpOCTPAHEHUE I PELICHHs Pa3HOro pojAa 3ajad BHYTPU CaMOW MaTeMaTHUKU U
IIPUKJIAIHBIX 3a7a4. FIX OCBOEHHE IOMOXKET CTYI€HTaM JIOTUYECKH BEPHO, ApI'YMEHTUPOBAHO U SICHO
CTPOMTb YCTHYI0O M IIMCBMEHHYIO pe€4b, YCIECHIHO IIPUMEHATh HAKOIUICHHbIC 3HAHHUS B
poheCCHOHATTLHON IEATEIHOCTH.

HeoOxonumMo ¢ caMoro Hayajla 3aHATUH pPEKOMEHIOBAaTh CTYJIEHTaM OCHOBHYIO M
JIOTIOJIHUTENBHYIO JINTEPATYPY, @ B KOHLIE CEMECTpa J1aTh CIIMCOK BONPOCOB JJIs NMOATOTOBKH K
JK3aMEHY.

Ha mepBoM 3aHsATHH MO JUCHUIUIMHE CIIETyeT 0053aTEIbHO MPOUH(POPMHUPOBATH CTYIEHTOB
0 Bujie U popMax TeKyllel U MPOMEeKyTOYHOH aTTecTaluil o TUCUUIUIMHE, CPOKAX UX
IIPOBEJICHUS, YCIOBUAX J0IyCKa K MPOMEKYTOYHON aTTECTAallUU, IPUMEHSIEMBIX BUAAX
IIPOMEKYTOUYHOTO KOHTPOJIS.

W3n0xeHne TEOPETUYECKOr0 Marepuaja JIOJDKHO CONPOBOKIAATHCS WIUIIOCTPATUBHBIMU
pUMEpaMH, THIATEIBHO OTOOPAHHBIMHU TPETOJABAaTENIeM TaK, YTOOBl TEXHUYECKUE TPYTHOCTH U
BBIKJIQJIKM TIpU PEIIEHUU 3aJa4d HE OTBJICKAIM OT TIJABHOIO: OCMBICIEHUS HIEHM U CYTH
npuUMeHseMblXx MeTonoB. Clenyer Bcerja yKa3blBaTb INPUMEPHI MPAKTUYECKOTO IPUMEHEHHUS
PacCMOTPEHHBIX Ha 3aHATUAX ypaBHEHUH U (popmyil.

[TpakTHueckue 3aHATUS JOJKHBI ObITh OpPraHW30BaHbl MPENOJAaBATEIEM TaKUM OOpa3oM,
9TOOBl  OCTAaBaJOCh BpEeMs Ha MEPUOJMYECKOE BBINOJHEHHWE CTYAEHTaAaMHM  HeOOJbIION
CaMOCTOSITENIbHOM pabOThl B ayIUTOPUH I TPOBEPKH YCBOEHUS U3JI0’KEHHOTO MaTepHara.

[IpenonaBatenb, BeOyLIM MNpPAaKTUYECKHE 3aHATHS, JOJDKEH COIJIACOBBIBATH Y4eOHO-
TEMaTUYECKUM MJIaH 3aHATHI € JIEKTOPOM, UCIIOJIB30BaTh €ANHYIO CUCTEMY 0003HAUEHUH.

[TpenonaBaremnto cieayer JOOMBATbCs CUCTEMaTHYECKON HETIPephIBHOM pabOThI CTY/IEHTOB B
TE€YEHHE CEMECTpa, HEOOXOMMO BBISBIIATH CUJIBHBIX CTY/IEHTOB U IIPUBJIEKaTh UX K HAy4HOH padoTe,
K Y4aCTHIO B Pa3HOI'0 poJia OJIMMIINAAAX U KOHKypcax.

CTyzAeHT JOMKEeH OIIyIIaTh 3aMHTEPECOBAHHOCTD MPEINO0/1aBaTesl B TOCTHKEHUN KOHEYHOT O
pe3yibTara: B IPHOOPETEeHNH 00y4atoMMKCS TIPOYHBIX 3HAHUH, YMEHUH U BIIaJIeHNs] HAKOTUIEHHOM
nH(popManyen A peieHus 3a1ad B Ipo(ecCuOHaIbHOU e TENIbHOCTH.

6.1.1 O0pa3oBare/ibHbIE TEXHOJIOTHH.
[IpoBenenue 3aHATUI U aTTECTAllMi BO3MOXHO B AUCTAHLIMOHHOM (hopMate ¢ MpUMEHEHHEM
CHCTEMBI JUCTAaHIIMOHHOTO 00yueHust yanusepcutera (C1O-LMS) Ha ocHOBe pa3zpaboTaHHBIX
kadenaporr «MaremaTrkay 3JIEKTPOHHBIX oOpaszoBarenbHBIX pecypcoB (DOP) mo Bcem pazaenam
nporpammsl (cm. 1. 4.4).

[Topsimox mpoBeneHUs: pabOT B JAMCTAHIMOHHOM (hopMare yCTaHaBIMBAETCS OTIEIbHBIMU
pacropsHKeHUIMHU POPEKTOopa 1Mo yueOHOH paboTe W/MilK EHTPOM Y4eOHO-METOAMYECKON PaOOTHI.

6.2. Meroauueckune yKa3aHus sl 00y4arOUIMXCS 10 OCBOCHUIO
JUCHHUILINHBI

Pa3nen: 3j1eMeHTBI JTMHeHOW aaredopbl

Matpuusl u onpeneauntesan. [Ipexae Bcero, CTyIeHT JODKEH MOHATh, YTO MaTpUIla — 3TO
Tabauia yrceln (mpudeM dTa TabIuia MOXKET UMETh OJMHAKOBOE YHCIIO CTPOK M CTOJIOIIOB, & MOXKET
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OBITh U MPSMOYTOJILHON), @ OIPEAEIUTENb- ITO YUCIIO, 3aIIUCHIBAEMOE B BUJIE KBAIPATHON TaOJIULIBI,
TO €CTh ONPEACIIUTENN CYIIECTBYIOT TOJIBKO y KBaIpPaTHBIX MaTPHULI.

Crnenyer oOpatuTh 0co00€ BHUMaHHE HA ONEPALUI0 YMHOXKEHUS IPSIMOYTOJIbHBIX MaTpPUI] U
MOHATH, KaKUM IMOJy4YaeTcs TMOPSIOK MaTpuilbl — rpousBefeHus. OCoOEHHOCTh MAaTpHIl TaKkKe
COCTOMT B TOM, YTO NPOM3BEICHHE MATPHI HE MEPECTAHOBOYHO, TO ecTh AB # BA Cnenyer
00s13aTeNIbHO yOEAUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a4aUH.

BaxxnbpiM siBiiseTcss nossitue oOpaTHoW MaTpuubl. Hajgo 3HaTh ycioBuE CylecCTBOBaHUS
o0paTHOW MaTpHlbl U AITOPUTM ee nocTpoeHus. Ilocie ee BbIUMCIIEHUS 1L1€1€c000pa3HO JenaTh

[POBEpKY IPABHIBHOCTH pELIEHHs, BHIIONHHB omepammio ymuoxkenmss A A=E  (nomkna
MOJIyYUThCS €IMHUYHAS MAaTPULIA)

[Ipu m3yueHuH ompenenuTeneld HalO0 YETKO YCBOMTH MOHATUS MHHOPA, aaredpandeckoro
JIONIOJIHEHUS, 3HaTh MHOTOYMCIICHHbIE CBOWCTBA omnpenenurensd. [lig OCBOGHUS TEXHUKH
BBIUMCIICHUS] OMNpEIeNUTeNe 1ernecoo0pa3Ho, BbIOpaB IMPOU3BOJIBHBIA ONPEAETUTENb BBIIIE
TPETHEro MOPsIJIKA, PACKPBITh €0 PA3INYHBIMU CIIOCOOAMU, TPUMEHSS Pa3JI0KEHHUE U 110 CTPOKaM U
no cronbnam. OOpatuTe BHUMaHHE, KaKHE CTPOKH (CTOJIOIBI) MPEANOYTUTENbHEE BRIOUPATh IS
PaCKpBITUS OIPEAETUTENS, YTOOB! YIPOCTUTH €ro BeluuciaeHne. Oco6eHHO 3(pPEeKTUBHO BEIUUCICHHE
OTIPENICNIUTEINS C TIOMOIIBIO 3JIEMEHTAPHBIX MPeoO0pa30BaHUM, MPUBOAAIINX €T0 K TPEYTOJbHOMY
BUTTY.

[Ipu uzyyeHuu pelieHui cucTeM JTMHEeUHbIX anredpanyeckux ypasHeHuit (CJIAY) oOpatute
BHUMaHME, NMPEX/]E BCEro, Ha MOHATHE PELICHHsI CUCTEMBI U YCIOBUS CYIIECTBOBAHUS PEIICHUH B
3aBHCUMOCTH OT COOTHOIICHHUSI MEX/Y PAHTOM MATPHIIBI, PAHTOM PACIIMPEHHON MATPHUIBI CHCTEMBI
U YHMCJIOM HEU3BECTHBIX M ypaBHeHUH. OOpaTuTe BHUMaHME Ha YCIIOBHs IpUMEHEHus (Gopmyi
Kpamepa u wmeroma oOpaTHOW MaTpuubl. BHuMarenbHo pa3Oepute MpUMEpbl pEIICHUs
IIPOM3BOJIBHBIX CHUCTEM JIMHEHHBIX airedpanueckux ypaBHeHUH MmeronoMm [aycca (BBeaeHue
0a3MCHBIX ¥ CBOOOIHBIX TEPEMEHHBIX).

Pa3zpnesn: Ji1eMeHTHI BEKTOPHOM aJredpsbl

[Tpn n3yvyeHnuu gaHHOW TeMbl 0OpaTUTE BHUMAaHNE HA JIMHEHHBIE ONepaliui HaJl BEKTOpaMH,
Ha TOHATHS JIMHEHHON He3aBUCUMOCTH U JIMHEWHOW 3aBUCUMOCTH BEKTOPOB, Ha (DyHJAaMeHTaIbHOE
noHATHe Oa3uca BEKTOPHOTO MPOCTPAaHCTBA (M OPTOHOPMHUPOBAHHOTO 0Oa3uca), Ha pazjIOKEHHE
BEKTOpa 1o 0a3ucy.

3HaTh OIpeaesieHHe, TeOMETPHUUECKUEe CBOMCTBA CKAJSIPHOIO, BEKTOPHOIO U CMEIIaHHOTO
MIPOU3BEICHUST BEKTOPOB, (DOPMYJIBI JIJISl MX BBIYMCIICHUS B BEKTOPHOW M B KOOPAMHATHOW (opMme.
OOs3arenbHO 3HATh U yMEThb IPOBEPATh YCIOBUS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB.

Pa3gen: koMniekcHbIE YMCIa U MHOTOYJIEHbI

B orom pasgene, mpexae Bcero, Haio IMOHATh, YTO KOMIUIEKCHOE YHCIO SIBUJIOCH
paciIMpeHreM TOHATHS JEeHCTBUTENBHBIX YHWCEN, 3HaTh ONpeleNeHre U TpU (OpMbI 3amucu
KOMILJIEKCHOTO yucia (anreOpanueckyro, TPUTOHOMETPHYECKYI0 U  TOKa3aTelbHYIO),
TE€OMETPHUECKYI0 MHTEPIPETALUI0 KOMIUIEKCHOTO YHCiIa M B3aUMHO-OJHO3HAYHOE COOTBETCTBHE
MEXy MHOYKECTBOM KOMITJICKCHBIX YHCENT U MHOKECTBOM TOUYEK KOMILIEKCHON TUIOCKOCTH. 3HATh
bopmyimy Diinepa. KommiekcHble uncia MOXHO H300paXkaTh C TOMOIIbIO BEKTOPOB Ha KOMITJIEKCHOM
rtockocTy. [ToaToMy omnepanuu CoKeHHs ¥ BBIYUTAHHS KOMIUIEKCHBIX YHCET MOTYT OBITh CBEJICHBI
K OTlepanysM CII0KEHUS U BBIYUTAHUS COOTBETCTBYIOIIUX BEKTOPOB.

Hamo 3HaTh W yMeTh BHINOJNHATH ONEpAIlMM yYMHOXKEHUS, JENICHHs, BO3BEICHUS B
MIOJIOKUTEIIbHYIO CTENEHb KOMIUIEKCHBIX YHCEN, 3alHCAHHBIX B TPUTOHOMETpUYecKoil (opwme,
W3BJICUYEHUS KOPHS N-0i CTETIEHW W3 KOMIUIEKCHOTO YHCIIA.

Crnenyer oOpaTuTh BHMMaHHE Ha TO, YTO MHOXKECTBO KOMIUJIEKCHBIX YHCET SIBIISETCS
3aMKHYTBIM, TO €CTh JIF00ast anredpandeckast oneparys HaJi KOMIUIEKCHBIMH YHCJIaMH HE BBIBOTUT 32
npeJesnsl 0071acTH KOMITJIEKCHBIX YHCEIL.

Hano 3HaTh pa3nuyuHbIe BUIBI PA3JIOKEHUS] MHOTOWICHA HA MHOKUTEIN ISl CITy4aeB, KOTaa
cpeau KOpHEH MHorowieHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHbIE KOPHH. DTH CBEIEHHUS OyIyT
HCIOJIb30BAThCS, HATPUMED, B UHTEIPAJIbHOM HCYHUCIIEHUH IIPU BBIYMCIIEHUN MHTErPaJIOB OT APOOHO-
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panMOHANBHBIX (PYHKIMH, IPU PELHICHUH JIMHEWHBIX OTHOPOIHBIX TU(QepeHIHaTbHBIX ypaBHEHHH
N-TO TOPSIZIKA C TIOCTOSTHHBIMU KO3 (QUIIMEHTaAMH.

Paznen: Anagutudeckasi reoMeTpust

[Ipu u3y4eHHWH aHAIUTHYECKOW TECOMETPUHU CIEIYeT, MPEeXIEe BCEro, MOHATh, YTO €€ 3ajave
SBISIETCS] N3yYCHHE TEOMETPHUYECKUX OOBEKTOB MPU ITOMOIIM AHATUTUYECKUX METOJIOB alreOphl U
MaTeMaTHYeCKOro aHaiu3a. B OCHOBe Takoro moaxoja JEKUT METOA KOOpIWHAT, BIIEPBBIC
cucTeMaTHyecku npuMeHeHHbIH P. JlexkapTrom. OCHOBHBIC HOHSTHS T'€OMETPUH (TOYKa, MpsiMas,
IUIOCKOCTB) SIBIISIIOTCS HEOMPEJENAEMbIMU, U JUISI UX ONUCAHUSA MPUMEHSETCS aKCHOMAaTHYEeCKUN
METO/I, O3BOJISIONINN YCTAaHOBUTH B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKLy MHOKECTBOM TOUCK
NPSIMOI 1 MHOXXECTBOM JICHCTBUTEIIBHBIX YUCEI H, TAKUM 00pa3oM, BBECTU CHCTEMY KOOPAMHAT.
Hano 4yerko ycBouTh pasnuuHble GOpMBI ypaBHEHHH NPSMON M IUIOCKOCTH YMETh MEPEXOAUTH OT
oxHOH hopMmel K pyroii. CiieayeT OCMBICIUTD M YCHEITHO MPUMEHSATh PEIICHHs KITACCUYECKUX 3a71a4
AHATUTHYECKON TEOMETPHH O B3aUMHOM PaCIIOIOKEHUH MPSIMBIX M IUIOCKOCTEH, YMETh ONPEACIATh
YIJIBI U PACCTOSIHUSL MEXKTY Pa3IMYHBIMU T€OMETPUYECKUMHU 00bEKTaMHU.

OTMmeTuM B 3aKIIIOYEHHUE, YTO YCIEIIHOE M3y4YeHHEe AUCLUIUIMHBI « JIuHelHas anreGpay,
npuoOpeTeHne HEOOXOAMMBIX KOMITETCHIIMH, YMEHHH ¥ HABBIKOB BIIAJICHHS MaTEMaTHUYECKUM
anmnaparomM TpeOyeT OT CTyIEHTOB OOJIbIION camocTosTeNbHONU paboThl. OOpaTuTe BHUMAHUE, YTO
KOJIMYECTBO YaCOB, OTBOJMMBIX Ha CAMOCTOSATEIBHYIO PAa0OTy B COOTBETCTBHH C YYEOHBIM ITUIAHOM,
OoJIbIIIE YUCIIa YaCOB, OTBOJMMBIX Ha BCE BHJIbI Ay AUTOPHBIX 3aHATHA.

7. ®OHI OLICHOYHBIX CPEICTB

7.1. Meroabl KOHTPOJIAA M OLIECHMBAHUSA Pe3yJbTATOB 00y4eHHS

JUis KOHTpOJSL yCHEBAaEMOCTM M KadyecTBa OCBOEHHUS AMCLMIUIMHBI HACTOSLIEH IMporpaMMoin
IIPEyCMOTPEHBI CIIEYIOIINE BUIbI KOHTPOJIS:

- KOHTPOJIb TEKYIIEH yCeBaeMOCTH (TEKYLIHI KOHTPOJIb);

- MPOMEKYTOYHAs aTTecTalus (dK3aMeH).
HanmeHnoBanue
Bun xouTpons
KOHTPOJIS Kparkas xapakTepucTika KOHTPOJIs
Ne n/nt pE3yJIBTAaTOB
pe3yabTaToOB pe3yJIbTaTOB 00YUYEHUS
oOyueHust
o0y4eHus
OOyuaromuiics B~ TeueHHE  CeMecTpa
PacuerHo- CaMOCTOSITEJIbHO BBIMIOJIHAET PSII PACYETHO-
1 rpaduueckas Texymuit rpapuueckux pabor mo Teme pasnena. Ilpu
pabora MIPOBEPKE MPENoaBaTeslb OLEHUBAET KAUECTBO
oopMIIeHH s, TPAaBUIBHOCTh PACUETOB.
Pemenne KOHTPOJIbHOM paboThI
OCYIIECTBIISIETCS Ha IIOCIEAHEM 3aHATUU
n3ydaemoro pasnena. KoHTponbHas pabota
KonTponbHas . M pasil p P
2 AGoTa Texymmii BBIMOJIHACTCS  WHAUBUAYAIBHO  KaXJbIM
P cryneHToM. Ilpu mpoBepke mpernoaaBarenb
OLICHMBAET INPAaBWJIBHOCTb IPOU3BEIECHHBIX
pacueTosB.
TectupoBaHue NPOBOAUTCA HA TOCIEIHEM
3aHATUM UW3y4aeMol TeMbl. TecTupoBaHue
OCyILIeCTBIsieTC,  JUOO  TpU  MOMOIIHU
. KOMITBIOTEPHOU CHCTEMBI TECTUPOBAHMS, JINOO
3 Tecr Texymuit .
C HCIOJb30BAaHUEM BBIIAHHBIX TECT-3aJaHUN
Ha OymaxxHoM HocuTene. B pamkax
TECTUPOBAHUS IIPOBEPSIETCS 3HaHHE
TEOPETHUECKOU 0a3bl.
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[TpomexxyTounass arrectanus OOydalOIIMXCS B
dopMe sK3aMeHa MPOBOAUTCS MO pPE3yJbTaTaMm
BBIIIOJIHEHUSI BCEX BHJOB Y4eOHOW paboThI,
IpeyCMOTPEHHBIX y4eOHBIM IIJIAHOM IO JaHHOH
JUCHUIUIMHE,  TPH  OTOM  yYUTBIBAIOTCS
PE3yNBTaThl TEKYIETO KOHTPOJIS yCIIEBAEMOCTH B
TedyeHue cemectpa. O1eHKa CTeNeH: TOCTHKEHUS

4 DKk3amMeH [IpomexyTouHblil | OOydalOIUMUCS  IUIAHUPYEMBIX  PE3yJbTaTOB
o0y4eHHs O  JUCIHUIUIMHE  MPOBOJTUTCS
npernojaBaTesieM,  BEAYHIMM  3aHATHS IO
JUCLUIUIMHE METOAOM 3KcnepTHOH oneHku. Ilo
UTOTaM  MPOMEXKYTOYHOM  aTTeCTallud IO
JTUCITUTUIMHE BBICTABIISIETCSI OLIEHKA «OTIHYHOM,
«XOPOILIOY, «yAOBJIETBOPUTEIHHO WK
«HEYJOBJIETBOPUTEIHLHO.

7.2. Illkaja ¥ KPUTEPUH OLCHUBAHUSA Pe3yJIbTATOB 00y4YeHHUS

[Toka3zaTenem OllEHNBaHUS KOMIIETCHIIMI Ha Pa3IUYHBIX 3Tanax uX (OPMHUPOBAHUS SBISETCS
JOCTHKEHHE 00YUYaIOIMMUCS INIAHUPYEMBIX pe3yJIbTaTOB 00YUYEeHHUs 0 AUCHUILIMHE (MOJYJIIO).

IToka3arTean

KpuTtepun oneHuBaHus

HeynoBiieTBopuTeIbHO | Y10BJIETBOPUTEILHO Xopomo OtaunvHo
3HATh: OO6yuaromuiics Obyuaromuiics OOyuaronmii | OOyuaromm
TEOPETUYECKHUE | IEMOHCTPUPYET MOJIHOE | JEMOHCTPUPYET cs fcs
OCHOBBI OTCYTCTBHE UITU HEMOJIHOE JEMOHCTPUPY | JEMOHCTPH
TUHEHHON HEJ0CTaTOYHOE COOTBETCTBUE €T YaCTUYHOE | pyeT
anreOpsl U COOTBETCTBHUE CIIEYIOIINX 3HAHUI: | COOTBETCTBUE | MOJHOE
AQHAJIMTUYECKON | CIEIYIOIIMX 3HAaHUM! TEOPETUYECKHE CIIEIYIOIINUX | COOTBETCTB
TrEOMETPHUH, TEOPETUYECKHE OCHOBBI | OCHOBBI JINHENHOU 3HAHMMU: ue
KOMIUIEKCHBIE | JIMHEHHOW anredpsl U anredpsl U TEOPETHYECK | CIIEIYIOIINX
quca. AHAIIMTUYECKON AHAITMTUYECKON W€ OCHOBBI 3HAHUM:

TEOMETPHUH, TEOMETPHH, JTMHEUHON TEOpETHYEC

KOMIIJIEKCHBIE YHCIIA. KOMIUIEKCHBIE YHCNa. | anreopsl U KHE OCHOBBI

AQHAJIMTHUYECK | JIMHEUHOU
oi anreOpsl U
TEOMETPHH, aHaJINTUYEC
KOMIUIEKCHBI | KOU
€ yucna. reOMeTpUH,
JomyckaroTc | KOMIUIEKCH
s bIE€ YHCIIA.
He3HauuTenb | CBOOOIHO
HbI€ OIIUOKH, | OIIEpUpYET
HETOYHOCTH, | IPHOOpETeH
3aTpy/IHEHUS | HBIMU
npu 3HAHUSAMU.
aQHAJIUTUYECK
1704
onepanusx.
yYMeTh: OO6yuaromumiics He ymeeT | OOydaromuiics OObyyarommii | O0yuaronu
pemarTh 3a1a4yi | WA B HETOCTaTOYHOMN JIEMOHCTPUPYET cA ncs
U YIIPa)XHEHUs | CTENEHU YMEeT: HEIOJIHOE JEMOHCTPUPY | JEMOHCTPH
UCIIOJIB3YS pelaTs 3aJa4u u COOTBETCTBUE €T YaCTUYHOE | PYeT
OCHOBHBIE YOPaXHEHUS UCTIONB3Ysl | CIEAYIOIIUX YMEHUMH: | COOTBETCTBUE | IIOJHOE
METO/IbI, OCHOBHBIE METO/IbI, peliaTth 3aJa4u 1 CIIEIYIOIIHUX | COOTBETCTB
U3Y4YECHHbIE B U3YYEeHHBIE B Kypce yIpaXHEHUSI YMEHHIA: ue
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Kypce JTMHEWHOU anredpe u HCIOJIb3YSI OCHOBHBIE | pelIaTh CIIETYIOIINX
JIMHEWHOU AHAJIMTUYECKON METO/bI, U3YYEHHBIE B | 3a1a44 U YMEHUN:
airedpe u TE€OMETPHUH; OIIEPUPOBATH | KypCe JIMHEMHOU YIpPaXHEHUS | peuiaThb
AHAJINTUYECKON | ¢ KOMIUIEKCHBIMU aireOpe u UCIIOJIb3YS 3a/la4M U
TE€OMETPHH; YHCIIAMHU. AHAJINTUYECKOU OCHOBHBIE YIPaKHEHU
OIIEpUPOBATH C re€OMETpPUH; METO/IbI,
KOMIUIEKCHBIMU OIIEpUPOBATH C U3Y4YEHHBIE B | UCIIOJIB3YS
YHCIIAMU. KOMIUIEKCHBIMU Kypce OCHOBHBIE
YHCIIaMU. JIMHEHHOU METO/IBI,
Jlonyckarores anreOpe u U3y4eHHbIE
3HAUUTENbHbBIE AQHAJIUTUYECK | B Kypce
OIHUOKH, MMPOSBIISCTCS | OU JIMHEHOM
HEJ0CTaTOYHOCTh TEOMETPHH; anredpe u
YMEHUM, 110 pALY OIIEpUPOBATh | AHAIUTHUYEC
MmoKasaTeliei, c KoM
oOyyaromuics KOMIUIEKCHBI | TEOMETPHH;
HCIIBITBIBAET MU YHCJIAMH. | OIIEpUPOBAT
3HAYUTENbHbIE YMmenus bC
3aTpyIHEHUS IpU OCBOEHBI, HO | KOMIUIEKCH
OIlIEpUPOBAaHUNU JIOIIYCKAaOTCA | BIMU
YMEHUSMHU MPU UX HE3HA4YUTEeNb | YUCIAMHU.
[IEpeHOCe Ha HOBbIE Hble ommOku, | CBOOOIHO
CUTYaLlUH. HETOYHOCTH, | OIEpUPYET
3aTpyAHEHUs | npuoOpereH
npu HBIMU
AQHAJIUTUYECK | YMEHMSIMH,
ux IIPUMEHSIET
olnepanusx, UX B
nepeHoce CUTYaLUsAX
YMEHUH Ha [IOBBIILIEHHO
HOBBIE, 5
HECTAHJAPTH | CJIIOXHOCTH.
bl€ CUTYallUH.
BJIA/IeTh: Obyuaromuiics He | O0yyaromuiics B OOyyarommii | O0yyaronu
HaBbIKaMU BJIaJICET I B | HEJJOCTaTOYHOM Csl YaCTUYHO | Mcs B
IIPUMEHEHHUS HEJ0CTaTOYHOW CTEINEHU | CTEIIEHHU BIIAJIEET: BJIAJICET: IIOJIHOM
JUHENHON BIIaJICET HaBbIKaMU HaBbIKaMU o0beme
anreOpsl U HaBbIKAMU MPUMEHEHUSl | IPUMEHEHUs MIPUMEHEHUSI | BIIAJICET:
aHAJIMTUYECKON | JIMHEHHOH anreOpsl u JUHEWHOU anreOpbl U | JTMHEHHON HaBBIKAMH
TEOMETPHUH K AHAJINTUYECKOU AHAJINTUYECKOU anreOpsl U IIPUMEHEHH
€CTECTBEHHOHA | F€OMETPHUH K TreOMETPHUH K AQHAJIUTUYECK | s TMHEHHOMN
YYHBIM €CTECTBEHHOHAYYHBIM €CTECTBEHHOHAYUYHBbIM | O anreOpsl U
(puznyeckum u | (huzHUECKUM U (puznueckum u TEOMETPUU K | aHAIIUTHYEC
TEXHUYECKUM) | TEXHUYECKUM) 3aJlauaM. | TEXHUYECKHM) €CTECTBEHHO | KOM
3a/1a4am. 3a/1a4am. Hay4YHBIM reoMeTpun
Ob6yuarommiics (puznueckum | K
HCIIBITHIBAET u €CTECTBEHH
3HAUUTENbHbIE TEXHUUYECKUM | OHAYyYHBIM
3aTpyAHEHUS IPU ) 3agauam. (pusnyeckun
MPUMEHEHUN HaBbIKOB | HaBbiku M 1
B HOBBIX CUTYalUsX. OCBOEHBI, HO | TEXHUUYECKU
JOTIYCKAalTCA | M) 3a7jadyaM.
HesHauntens | CBOOOIHO
HbI€ OIIUOKH, | IPUMEHSET
HETOYHOCTH, | IOJIy4EHHBI
3aTpy/IHEHUS | € HAaBBIKU B
npu CUTYaLUsAX
AQHAJINTUYECK | MOBBILICHHO
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n
CJIOKHOCTH.

ux
onepanusx,
IepeHoce
YMEHHH Ha
HOBBIE,
HECTaHJIapTH
bI€ CUTYalIUH.

HIkana oueHMBaHUS IPOMEKYTOYHOM aTTeCTALMM: IK3aMeHa.

[Ixana oneHuBaHusg

Onucanue

O1ianyHo

BrimonHeHs! Bce BUbI yueOHOM paboThl, MpeayCMOTpEHHbIE Y4eOHBIM
maHoM. CTyJIEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, yMEHUH,
HaBBIKOB TPHUBEACHHBIM B TaOJIHMIIAX IOKa3aTelsiM, OIEPHPYET
MPUOOPETEHHBIMU 3HAHUSIMU, YMEHHUSIMH, HaBbIKAMH, IPUMEHSET X B
CUTyalUsX IOBBIIICHHONW CIIOKHOCTH, HE HCIBITBIBACT 3aTPyJHEHUN
IIPU aHAJTUTUYECKUX ONEepalUsX, IEPEHOCE 3HAHUIM M YMEHUI Ha HOBBIE,
HECTaHJAPTHBIC CUTYALUH.

Xopomo

BrinonHeHs! Bce BUABI yueOHON paboThl, MPelyCMOTPEHHbIE YUYEOHBIM
miaHoM. CTyJIEHT JAEMOHCTPUPYET YaCTHUYHOE COOTBETCTBHE 3HAHUM,
YMEHH, HaBBIKOB IIPUBEACHHBIM B TA0JIMIIAaX [TOKA3aTeNsIM, OIIEpUPYeT
MPUOOPETEHHBIMU 3HAHUSMU, YMCHHSIMH, HaBBIKAMH, IPUMCHSET X B
CUTyallUiX TMOBBIMIEHHOW choxkHOcTU. [Ipm 3TOM MOryT OBITH
JIOTYIIIEHbl HE3HAYUTEIbHbIE OMMOKH, HETOYHOCTH, 3aTPyAHCHHS TPU
AHAIUTUYECKUX OMNEpalusix, MepeHoce 3HaHWW U YMEHUU Ha HOBBIE,
HECTaHJAPTHBIC CUTYAITUH.

Y 10BIETBOPUTETIBLHO

BrinonHeHs! Bce BUbl yueOHOM paboThl, MpeayCMOTpEHHbIE YUeOHBIM
wiaHoM. CTyZ€HT JIeMOHCTPUPYET HEIOJIHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBbIKOB TNPUBEJCHHBIM B Ta0nMIax MoOKa3aTessMm,
JIOTIYCKAlOTCSl 3HAUYUTEIbHbIE OIIMOKH, TMPOSIBISIETCS OTCYTCTBHE
3HaHUH, yMEHH, HAaBBIKOB I10 Psily OKa3aTesel, CTyJeHT UCIIbIThIBAET
3HAYUTENIbHbIE 3aTPyJHEHUS TMpU ONEPUPOBAHUU 3HAHUSIMH U
YMEHMSMU IIPU UX IEPEHOCE HA HOBBIE CUTYALIUH.

HeynosnersopurensHo

He BommonHen oauH win  Oosiee  BHAOB  y4eOHOMl  paloTHhI,
OPEIYyCMOTPEHHBIX y4yeOHbIM miaHoM. CTYyAEHT JeMOHCTPHpYET
IOJTHOE OTCYTCTBHE WM HEJIOCTaTOYHOE COOTBETCTBHE 3HAHMUH,
YMEHUH, HaBbIKOB TNPUBEJICHHBIM B Ta0nMIax MoKa3aTessMm,
JIOMTyCKAIOTCS 3HAYUTEIbHBIE OMIMOKH, TIPOSIBISETCS OTCYTCTBHE
3HAHWH, YMEHUH, HaBBIKOB IO PsAAY MOKa3aTesel, CTYAEHT He MOXKET
OTIEPHPOBATh 3HAHWMSIMH W YMEHHSIMH TPH WX IEPEHOCE Ha HOBBIC
CUTYAIHH.

HIkaJjia oueHMBaHUS TEKYILIEr0 KOHTPOJIS.

HaumenoBanue KoHTpOs
pe3yIBTATOB OOYUCHHS

IITxana oneHuBaHUA Onucanue

PacuerHo-rpaduueckas padbota

Otnuuno - Pabora cjaHa B
CPOK, pacueTHas u
rpadgudecKkas 4acTu
BBITIOJTHEHBI BEPHO, JINOO
HUMECIOTCA HEAOYECTHI, HE

3amanue Ha PI'P Brimaercs Ha
MEPBOM 3aHSITHH
COOTBETCTBYIOIIETO pa3jenina
JMCLUILIMHEBI M CIIaeTCs T10
OKOHYAHUH M3YyYCHHS
COOTBETCTBYIOIIETO pa3zena
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BJIMSIFOIIME HA KOHEYHBIN
pe3yibTar.

Xopouio - pacyeTHas 4acTh
BBIIIOJIHEHA BEPHO, B
rpaduyueckoit 4acT ecThb
3aMeYaHUs

Y 10BIIETBOPUTENBHO - B
pacyeTHOW YacCTH €CTh
3aMeyaHusi, METO/1
BBITMIOJTHEHUS rpauuecKoi
Y4acTH BHIOpaH BEPHBII
HeynoBnerBopuTenbHO - B
pacyeTHOi U rpaduUecKon
YacTAX ecTb rpyoble
3aMeyaHusl.

gucnuniuHel. PI'P 1oipKHEBL
OBbITh BBIIIOJHEHBI U
0(OPMIICHBI B COOTBETCTBHH C
TpeOOBaHUSMU METOJNYECKHUX
yKa3zaHui kadeapsol.

KonrtponsHas pabora

Otnuuno - PaboTa BRICOKOTO
Ka4ecTBa, YPOBECHb
BBITIOJTHEHUS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
coJiep:KaHue Kypca OCBOCHO
MOJIHOCTHI0, 0€3 MpoOeIioB,
HE0OXO0JUMbIE TPAKTHYECKUE
HaBBIKH PaOOTHI C OCBOCHHBIM
MaTepuaioM chOpMUPOBAHBI,
BCE MPETyCMOTPEHHBIE
pOrpaMMoil 00ydeHus
y4eOHbIe 3a/ITaHHsI BBITIOTHEHBI,
1160 HEKOTOPBIE U3
BBITTOJIHEHHBIX 3aJJaHUN
coJiepKaT He3HAUUTENIbHbIE
OIIMOKHU

Xopouio - YpoBeHb
BBITTOJIHEHHS pa0OTHI OTBEYaeT
OOJIBLIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUUECKOE
coJiep’KaHue Kypca OCBOEHO
YaCTUYHO, HO MTPOOEIIBI He
HOCSIT CYIIECTBEHHOTO
XapakTepa, He00X0/IUMBbIe
NPaKTUYECKHE HABBIKA PAOOTHI
C OCBOEGHHBIM MaTepHajoM B
OCHOBHOM C()OPMHUPOBAHBI,
HEKOTOpBIC BUJIBI 3a/JTaHUI
BBITTOJIHEHBI C OITNOKAMH.

Y 10BIETBOPUTENBHO -
TeopeTtnueckoe cofepxaHue
Kypca OCBOEHO YaCTUYHO,
HEOOXOIMMBIC TIPAKTUIECKHE
HABBIKU pa0OTHI HE
chopMupoBaHbI, OOJTBITHHCTBO
IPeIyCMOTPEHHBIX
MIPOTrPaMMOil 3aJIaHUI HE

3ammuTa TeMbl BKIIOYACT
pelieHue 3aa4 B Ay JMTOPUH B
TEUEHHE OJIHOM mapbl U
MIPOXOUT MOCIE U3YUCHUS
COOTBETCTBYIOLIETO

paszaena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISIONINX
OLICHUTH C(hOPMUPOBAHHOCTh
KoMIieTeHIIni. Ha oTBeTHI
otBoauTcd 1,5 gaca.
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BBITIOJTHEHO; TIPH
JIOIOJHUTEIbHOMN
CaMOCTOSITeJIbHON paboTe Hal
MaTepHaIoM Kypca BO3MOXHO
MOBBIIIICHHE KaYeCTBa
BBITIOJIHCHHS YUEOHBIX
3aJIaHHil.
HeynoBneTBopuTenbpHO -
Teopernueckoe copepxraHue
Kypca He OCBOCHO,
HE00XO0UMbIE IPAKTUYECKUE
HaBBIKH pabOTHI HE
c(OpMHUPOBAHBI,
MIPEAYCMOTPEHHBIC
IIPOrpaMMoOi 3ajaHus He
BBIIOJIHEHBI

TecTupoBanue 1o NpoMACHHON

Tect conepxut 20 3amaHui,
IIPaBWJIBHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET |
Oamny. Bpems tectupoBanus -
30 munyt. CTyneHTy
IIPEIOCTABIISAETCS IBE ITOIBITKU
JUISI IPOXO’KJICHUS TECTA.

TectupoBanue
OCYILECTBIIICTCSL, TUOO0 pHU
ITIOMOIIA KOMITbIOTEPHOU
CUCTEMBI TECTUPOBAHUS, JTH00
C UCIIOJIB30BAaHNUEM BBIJJAHHBIX
TeCT-3aJJaHUi Ha OyMaKHOM
HocuTene. Bpems

TeMe
MakcumanbHas OlleHKa 3a TecT | TectupoBanus 30 MuH. 3aTeM
- 20 6asnos. TecT cuuTaercs OCYIIECTBIISIETCS IPOBEPKA
YCIICITHO POUACHHBIM, €CITH TEeCcTa SK3aMEHATOPOM U
cTyneHT nan He meree 60% BBICTABJISIETCS OIIEHKA
NPaBUJIbHBIX OTBETOB (HAaOpand | COTIaCHO METOIUKHU
He MeHee 12 6aioB). BBICTaBJICHUS OIICHKH.

7.3. OueHo4YHBIE CPeCTBA

7.3.1 Texymmii KOHTPOJIb

Komnnexm 3a0anuit 0ns evinoanenus pacuemuo-zpaguueckux pavom (PI'P)

PrpP Nol, uacmp 1

A

3aganue Nel. J[aHbl MaTpUIIBI

-11 0 2 0
1 3 2
4 0 -3 1 1

. 2 T
Brinonuuts peiicteus: A +8B"

3aganue No2. [TpogoiKuTh JaHHOE MATPUYHOE PABEHCTBO

Y TIPOBEPUTH €r0 I MaTpull 4 U B U3 nepBoro 3ajaHusl.
3asanue Ne3. Beyucinuth onpeaenuTeb IByMs CIoco0aMu: pa3iokKeHHEM I10 IIEPBOI CTPOKE U
Pas3oKEeHUEM I10 IEPBOMY CTOJIOILY.

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

—_ e O

(2A+3B)’ —44° —6A4B =l

3amganue Ne4. JIns qaHHOM MaTpuUIlbl HAWTH oOpaTHYr0 MaTpuIly. CrenaTs TPOBEPKY.
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1 0 2
1 1 0

-1 2 3
3aganue NoS. Pemnth MaTpuyHOE ypaBHEHHUE AXB=C (maiiTu X). Cienath IpOBEPKY.

P IR B I

3aznanue Ne6. Haiitu panr maTpuisl.

I -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2

6 20

PI'P Nel, 3a0anus no pewieHuro cucmem JUHEHHbIX a/12e0pauiecKux ypagHeHui
3aznanue Nel. Pemuts cucremy meronoM Kpamepa. Cnenatb mpoBepky.

X +4x, —x;=-2

2x, +2x,+3x; =7

3x,+6x, —2x; =1

3aganue No2. Pemuth cuctemy u3 Nel MeTo0oM 00paTHON MaTPHILBI.
3aganue Ned. Pemuts cucremy u3 Nel meronom [aycca.
3aganue No4. PemnTh HEOTHOPOHYIO cucTeMy MeTosioM ["aycca. Halitu oOmiee pemienue u
YacTHOE pelICHHUE.
X+ X, +2x;, +3x, =5
3x,+2x, —4x, - 2x, =1
S5x, +4x, + 4x, =11
3aganue NoS. PemuTh ofHOpOIHYIO cucTeMy MeTosioM ["aycca. Haiitu obmiee pemenne u OCP.
2x, +6x, =9x, - 9x, =0
4x, = 5x,+x,=0
3x,4+3x, = Tx; —4x,=0
X, —3x, +2x;+5x, =0

PI'P Nel, wacmo 2

» 1 P 00pa3yroT 0a3uc B MPOCTPAHCTBE U PA3I0KUTH
2),n=(2,0,3), p=(-2,-1,1),a=(5-4,13).

3apmanue Nel. Iloka3arb, 4TO BEKTOPHI

m
= m=(l,-1
BekTop ¢ 1o aTOMY Oazucy: (-1,

— 7 _
3ananue Ne2. Jlanbl BekTopsl ' u . BBISCHUTH — KOJUIMHEAPHBI JIH BEKTOpBI ¢ 1 b

m=(28,—8,8), 7 =(-21,6,-6), @a=2m+i,b =27 —m.

A .
3aganue Ne3. Haiitu ‘a‘,ecnn ‘m‘=6\/§, n|:2, (m,n) =135, a=6n—m.
AABC ZB A(l;-1;2),B(3:3;2),C(7;1;2).

. Haititu , €CIr

3ananue Ne4. Jlan

3azmanue NeS. [Ipu kakux x  BEKTOPHI ayb NEPIEHUKYIISAPHBI?
a=(x;1;-4),b=(x-3;12; x).

3amanue Ne6. Haiitu miiomaap napauienorpaMma, ocTpOSHHOro Ha Bektopax ¢ u b

m| =12, 7| =3, (m, 1) = %.

a=2m-5n,b=m+n,

3anmanue No7. Haiitu momans Tpeyronsauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
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a,b,c
3aganue No8. JlaHbl BeKTOpbl  ° . BBISICHUTBH — KOMILJIAaHAPHBI JIU BEKTOPHI. ECIIM BEKTOPHI HE
y a,b,c
KOMIUTAHAPHBI, TO HAUTH 00bEeM MapauieNienuIe1a, TOCTPOSHHOTO Ha BEKTOPax u
OTIPEACIUTh — KaKyI0 TPOWKY OHH 00pa3yIoT.

a(1;-1;5),b(2;4;-2),¢(3;0;1)

3amganne No9. Jlns nuHeiHOTO onepaTtopa 4 3amaHbl 00pa3bl 0a3UCHBIX AIEMEHTOB
Ae , Ae,, Ae e.e,, e .
227722 7073 ) 3anmcath MaTpuily oneparopa 4 B 6asmce !’ 2’ 3 u HaliTH 00pa3

anmemeHTa ¥ .
Ae =7Te +3e,-2e

Xx=2¢,—4e, +e,

., Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,

3amanue Nel(0. Haiitu coOCTBEHHBIE 3HaUEHUS 1 COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa,

7 2
A= 7]
3a/IaHHOTO B HEKOTOPOM 0a3uce MaTpHIleit

PI'P Ne 1, uacmp 3

[ 7l [
3amanue Nel. Ilpsmas ' mpoxoIuT uepe3 TOUKY A napannensro sextopy 9 . IIpsimass 2
poxoaut uepes Touky B nepnenamkynspro Bextopy 7 . HaifTi Touky nepeceueHus mpsMbIX 1

A(3;5),q(1;3), B(0;5),n(-3;4).

yTOJI MEXAy HUMH, €CIIH
[ [ .
Saganme Ne2. Jlana mpsimast ' [psimast 2 mpoxouut gepes Touku A u B . Haiitu paccrostaue ot

[ [ .1
TOYKH MEPECEUYCHHS MPSIMBIX ' U * 70 MpsAMOK .
)x=-8t-3

1-{y=3t+4, A(4;0), B(7;3), 1,:9x—12y+2=0.

3aznanue Ne3. HaiiTu paccTosiHUE OT TOUKH M, m0 mockocti & | mpoxossmeit yepes Touxy A
MEePIEHIUKYISIPHO BEKTOPY N ecn M, 0;1;7), A@2;-1;4), 7(6;22;-3).
3ajianne Ned. Haiitu yroi Mexy miockocTbio & ¥ MIIOCKOCTBIO B , IPOXOAIIEH Yepe3 TOUKH
A, B 1 C . ecm @ Sx+y+4z-28=0, A4(5;2:5),B(3;7;0),C(-4;-3;-1).
3aganue NeS. 3amucaTh KAHOHMYECKUE YpaBHEHHS MTPSIMOH, 3aJaHHOIN OOLIMMH ypaBHEHHUSIMU.
X+2y-9z-10=0;
3x+4y+82z-24=0.

3azanue Ne6. Haiitu TOuKy nepeceueHus: npsiMoin I wmnockoctn & u YIOJI MEXY HUMH.
;x4 2y z-1

3 4 -2

; oix+2y-3z-12=0.

3aznanue Ne7. [lpsamas g poxoauT uepe3 Touku 4 u B. Ilpsamas E IIPOXOJHUT 4Yepe3 TOUuKy M

HEPICHANKYISAPHO Ttockoctd & . HaiiTu yroi Mexay mpsMbIMu g u L Y BBISICHUTD — JIEXKAT JIU
OHH B OHHOfI IIOCKOCTH HUJIN CKPECIIUBAKOTCA.
A(9;=3:1), B(4:4:—5), M (~1;11;—11), a:2x+3y—z—1=0.
x+3)°
3azmanue Ne8. g naHHOW KpUBOM 49 25 yKa3aTh (OKYChI, SKCHIEHTPUCHUTET,

nupekTpuckl. [Toctpouts KpuByto, H300pa3uTh POKYCHI, TUPEKTPHUCHL.

2 2 —
3amanme Ne9. TIpusectu ypasrenue kpupoii 2% — 20V ~18x+200y—-616=0

KaHOHHWYCCKOMY BUY U ITOCTPOUTH KPUBYIO.

K
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Ilpumepur 6apuanmos KoHmpoILHBLIX padom
Bapuamnr.

1. HaliT 3HaueHust MAaTPUYHOTO MHOTOWJICHA F(A)
s 5 -1 0
f(x)=—x"+2x"—x+3,4 —{ ; 2}
-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17
I 2 1
3 -5 3
7 -1

2. HaiiTu panr MaTpuiipl IpUBEIEHUEM K CTYIIEHYaTOMY BULY

3. BeIuMCIUTh OnpeAeauTeb MPUBEICHUEM K CTYIIEeHUaTOMY BUAY
4. Haiftu matpuiy, oOpatHyto naHHOH (a). Pemuth MaTpudnoe ypaBHeHHE (0)
12 1

3 -5 3 (1 —2} (—2 3 5}
WX =

5. Pemmth cuctemy ypaBHeHUH. YKa3aTh 00IIee U OJJHO YACTHOE pelIieHHe (a).
Pemnte cuctemy ¢ momolsio 00paTHoi MaTpullsl 1 o popmynam Kpamepa (6)

4x,+9x, —5x, —8x, =5 X +2x,+x;,=5
3x,+7x,—2x, —4x, =4 3x,=5x, +3x; =7
(@) 2x,+5x, +x; +3x, =3 ©) 2x,+7x,—x; =13
Bapuanr
1. Pacrmcats pasnoxenue Bexropa ¥ 1o Bekropam 72957
x=1{5-12,1} p=11-3,0} g={L-L1} r={0,-12}

9 b
(450 [

2. Komnuneapus m Bektopsl £ u 47

Ky

a={2,0,1} b={-23.1} p—2a+2b q=3a-2b

b

AA,A,A
3. Jlana nupamMua ¢ BEpUIMHAMU B TOUKax ~ 127374,
Al (_2’4’ 8) A2 (43_192) A‘j (_877710) A4(—3,4, —2)

Haiitu:

a) yroJl Mexay peopamu A4, , 4,4,

0) 00beM mupaMuIbl

. A 4,4,
B) JUTMHY BBICOTHI ONYIIEHHOM Ha I'paHb

. A A, 4,
') HAalTH IJIMHY MEAHaHbl, IPOBEICHHYIO U3 BEPIIMHBI | K pedpy

(&) [

4. BBIYHCIUTH [UIOWIAIb IapaLIEorpaMMa, IIOCTPOSHHOro Ha BekTopax @ u © @ — yron mexmy
My [}

BCKTOpaMu P u q

[ (&) _E
a=2p+q b=p-3q |p[=2 |g|=2 Y
Bapuanr
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1. Hait M, (MM,M;)
. Haiftu paccTosHue oT TOUKH 110 TIOCKOCTH
M,(-9;10;2) M, (0;7;-4) M,(4;8,-1) M;(-2:1;3)

3 b 9

{x+y+z—2:O

2. BoinucaTh KAHOHUYECKOE YPAaBHEHUE MTPSIMOM: x-y=3z+6=0

x=2 y-3 z+l

1 1 -4 g Xty+2z-9=0

(0;-1;3) N

3. HaiiTu TOuKy nepecedyeHus MpsMOou U MIOCKOCTH:

o R P .. P
4. HaifTu TOYKY *! CUMMETPUYHYIO TOUKE {~ OTHOCHUTENIBHO MPSIMOH * :
x-1 'y =z

1 -1 1

. M
5. Hamucatp ypaBHEHHE TUIOCKOCTH & TIPOXOASIIEH Yepe3 TOUKY — ° M MEePIeHIUKYIISPHO

npsviogi (M), Mo(32:0) M, (41:5) M, (2-1:4)

6. Haiiti kocunyc yrima Mexay miockoctsamu %1 g @2

o, :3x—y+3=0 a,:x-2y+5z-10=0

Bapuanm 3a0anuit mecma

-8 2 -6 -3 -13

1.1. HaiiTu panr MaTpuisl IpUBEICHUEM K CTYIIEHYaTOMY BUIY nm =3 B 5 1

(1 2} (2 3 5J
1.2. Pemuts MaTpu4HOE ypaBHEHUE -3 4 3o~ 0

X +2x,+x,=5
3x, —5x, +3x, =7

1.3. Pemuts cucremy no gpopmynam Kpamepa 2% +7x, =% =13

2.1. Hanncars pasnoxenne sexropa * 1o sexropam 297 %~ 5121} P tL.-3.0}

g={L-11} r={0,-12}

2

(A (&)

2.2. BBIHCIUTH IUIOMWA/b TAPAILISIOrPaMMa, IOCTPOCHHOro Ha BekTopax ¢ u 0 @ — yron mexy
(1404 [}

sextopamu P u 4

['AY [AVA'A'} [ 4] (1.1 AT a e a —_ E
a=2p+q b=p-3q |Pl=2 lq=2 4
2.3. Jlana nupaMuia ¢ BEpIIMHAMU B TOUKaX A1A3A3A4. 4(6,1,3) , 4,(6,-2,-3) , 4,(2,2,0) ,
A4,(-5,1,0)

N ! A, 4,
Haiiti nnuHy Meauanbl, IPOBEIEHHYIO U3 BEPILIKMHBI 1 K pedpy
x=2 y-3 =z+1
B 4 oy XFty+22-9=0

3.1. HaiitTu TOUKy miepeceucHust MPSIMOI U TUTOCKOCTH: | 1

P

3.2. Haiftu Touky /1 cuvmmerprunyio Touke P oTHOCHTenbHO HIpsivoi ! : P(O;_1;3) u
y pUaHYy p

x~l_y_z
1 1

1
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. M
3.3. HaniucaTh ypaBHEHUE IUIOCKOCTH & mpoxofsieii uepes TOuKy = ° U HepHeHIUKYISIpHO

MpAMOit (M‘MZ): M, (3;2;0) M, (4;1;5) M;(Z;—I;Al)'
Jr2+4-y2

4.1. /lana kpuBasi BTOpOro nopsiaka ~12x+16y+16=0 [Tony4nTh KAHOHUYECKOE YPAaBHEHUE

KPHUBOW U ITIOCTPOUTS .€€

' roo
€,6,, € ,6, ,6;

% k Gazucy , €CIu

4 2. COCTaBI/ITL Ma”EpI/II_Iy mepexona ot 6a314ca
14,

el —Ze1 Jre2 +ex, e, =e—e, +e;; e —e, +2e, +e
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7.3.2 IIpoMesKkyTOYHAA aTTeCTAIUS

Bonpocet k 3xzameny (I cemecmp ounoii popmer oodyuenusn, 1 cemecmp
00yuenus)

3a0unoll hopmul

ManI/IHBI, THUIIbI MAaTPHUII.

Onepainuu ¢ MaTpyilamMu, UX CBOMCTBA.

YMHOXKEHHUE IPSIMOYTOJIBHBIX MATPHIL.

MatpuyHas ¢opma 3aIIMCH CUCTEMBbI TUHEHHBIX anreOpanyecKux YpaBHEHHIH.

Onpenenurenu U UX CBOKWCTBA.

ITousTue OnpCaAcCIUTEIIA. MI/IHOpBI n anre6pqueCKI/Ie JOITIOJIHCHUSI.

CucTeMbl IMHEHHBIX allreOpanvecKuX ypaBHEHH, OCHOBHBIC TOHATHUS U
OIIPEJICTICHUSI.

IIpaBuiio Kpamepa penieHusi CUCTEM JTMHEMHBIX YPaBHEHUH.

OO6parHas MaTpuIa u €€ BEIYUCICHHE. Y CIIOBHE CYLIECTBOBAHUS 00paTHON
MaTpHIIbL.

Pemienue cucrem TUHEHHBIX anreOpandecKux YpaBHEHH METOI0M OOpaTHOM
MaTpULbI.

Merop ['aycca pemeHus CHCTEM JMHEHHBIX YPaBHEHU.

Pemenue IMPOU3BOJIBHBIX CUCTCM JIMHEWHBIX ypaBHCHI/Iﬁ MCTOAOM Faycca.

OIIK-1

Panr marpuuel. Teopema Kponekepa — Kanesunu.

OnHOpoHBIE CUCTEMBI JIMHEWHBIX ypaBHeHUH. Kpurepuil cyiiecTBoBaHus
HETPUBHAJIBHBIX PELICHU.

IlonsiTHE BEKTOpA M JIMHEMHBIEC ONIEPALIMU Ha/l BEKTOPAMH, CBOKCTBA ONlEpalii.

Jlunelinas KoOMOMHAIMS BEKTOPOB.

JInHeiiHas HE3aBUCUMOCTD U JIMHEHAS 3aBUCUMOCTb T€OMETPUYECKUX
BEKTOpOB. Kpurtepuii JUHEIHOIN 3aBUCHUMOCTH.

[Tonsitue 6a3uca. Koopauuarsl BekTopa.

OpTOHOpMI/IpOBaHHHﬁ Oasmc. Paznoxxenue BCKTOpPA 110 BEKTOpaM Oasmuca.

YnopsaoueHHas TPOKa BEKTOPOB.

CkansipHO€, BEKTOPHOE M CMEUIaHHOE IIPOU3BE/IEHUE BEKTOPOB B
OpPTOHOPMHUPOBAHHOM Oa3uce.

YcaoBus OPTOTrOHAJIbHOCTH, KOJIJIMHCAPHOCTH M KOMILJIAHAPHOCTHU BCKTOPOB.

JIuHelHbIe IPOCTPAHCTBA.

Matpuua nepexojia ot 6azuca K 6a3ucy.

CoOCTBCHHEIE BCKTOPBI U COOCTBEHHbBIC 3HAYCHHS MaTpUIbI.

Cucremsl KoopauHaT. /lekapToBbI IPSAMOYTOJIbHbBIE KOOPAMHATHI Ha MJIOCKOCTH U
B IIPOCTPAHCTBE.

HOJ'IHpHa}I CUCTCMA KOOPAMHAT.

Pa3nuuHble TUIIBI YPaBHEHUH IIJIOCKOCTH M IPSMOM.

Brruucnenue paccTossHUN MEXIY IBYMs TOYKaMH, TOYKOM U NPSMOM, TOUKOU U
IJIOCKOCTBIO.

Brruncienue pacCToOAHNA MCKAY CKPCIIUBAOIUMUCA ITPAMBIMHU.

OIIK-1

Beruucnenue yrioB Mex1y IBYyMsl IPSMBIMH, ITPSIMOM M TUIOCKOCTBIO, IBYMS
IIJIOCKOCTSIMH.

KpuBble BTOpOro nopsijika ux reoMeTpu4ecKue CBOMCTBA U yPABHEHUSI.
IIpuBeeHre KpUBOW BTOPOr'O MOPSAAKA K KAHOHUYECKOMY BUAY.

Kanonunueckue YPAaBHCHMUS 3JUIAIICA, PHHCp6OJILI, Hapa6OJ'ILI.

YpaBHEHHE NIOBEPXHOCTH BTOPOTO NOPsIIKA.

KanoHnveckue ypaBHeHUs Cephl, SJUIUIICOUA, KOHYCOB, THUIIEpOOJIOU/IOB,
11apaboJIONI0B.
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TunoBble BApMAHTHI OWJIETOB
1o JucuuIuinHe «JInHeitHas aaredpa»

MHWHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPAITN
®EJIEPAJIBHOE IT'OCYJJAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJILHOE
YUYPEXJJEHWE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

Huctunnmuna  «Jlunelinas anre6pay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIIA BUWIET

1. Omnpenenurenu U UX CBONCTBA.

1 2 -1 2
=) Pl o
2. Pemmwmth MatpuuHOe ypaBHeHue AB=4 ecmu .
X +2x, =1
o 2x—-3x, =12
3. Pewmurh CHCTEMY METOIOM OOPATHON MaTPHIIbI :

a=(-59,.8), b=(-3,1-2),

4. JlaHbI BEKTOPBI ¢ =(=810-10) T1popeputs — KOMILIAHAPHBI 11 OHHN.

Eciy HeT, HalTH 00beM HapaJuIelIeNiIe/a, TOCTPOSHHOTo Ha BeKTopax 4:2:¢-

5. Haiiti yroa Mexmy BEKTOpaMu a=(1-2-2) 4 b=@201)

YTBepxkaeHo Ha 3aceqaHuu kadenpsl MmareMaTuku « 31» 03 2026 r., mpoTokon Ne 7

3aB. kadenpoii O.M. bapanosa / /
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MUWHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHNSI POCCUICKOIT ®EIEPALIN
®EJIEPAJILHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXX/IEHUE BBICIIIETO OBPA3OBAHMS
«MOCKOBCKH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

Huctummaa  «JIuneiHas anreGpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. Jluneiinas komOuHamus BeKTopoB. basuc. KoopauHaTe! BekTopa.

1 2 -1
A=|3 1 0
.
2. Brruncnuts onpepenutens matpuisl € =4 ecnu 0 11

4x, —2x, +3x; =12,
X, +5x, =3x; =1,

3. Pemure cucremy ypaBHeHui meronoM ["aycca Lﬁ T30 = 2x =3

4. Tokasats, uro sextoper " = (b712)  1=(2.0.3) = p=(2-LD) ,6nasyior Gasuc B mpocrpancrse.

9
5. JlaHo oO1iiee ypaBHEHHE MPSIMOI —2x+3y=3=0- Hanucars: ypaBHEHUE NPSIMOM C YIJIOBBIM
KOd(QPHUIHEHTOM; YpaBHEHHUE MPSMON B OTPE3KaxX; HOPMaJIbHOE YpaBHEHHE MPSIMO.

YTBepxkaeHo Ha 3aceanuu kadenpsl MatemMatuku « 31» 03 2026 r., mpotokon Ne 7
3aB. kadenpoii O.M. bapanosna /

Jlig mpoBesieHus TPOMEXKYTOUHOTO KOHTPOJIS 3HAHMW CTYJIEHTOB B JHMCTAHIMOHHOM (opMmare B
pa3paboTaHHbIX Kadeapoil «MaTemMaTuka» OHJIaH-Kypcax UMEIOTCSl UTOTOBBIE TECTHI.
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