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1. Hean, 3a0aun ¥ NJIAHNPYeMble pe3yJIbTaThbl 00y4eHHs 110
AUCIHHUIINHE

K ocHOBHEIM OEJIIM OCBOCHHUA JHUCIUITIINHBI «JInnetinas anre6pa» CJICAYCT OTHECTH:

. BOCIIMTAHUE y CTYJEHTOB O0OIIEN MaTEMaTUYECKOU KYJIbTYpbI;

. nproOpeTeHne CTyIeHTaMU IIMPOKOI0 Kpyra MaTeMaTHu4eCKUX 3HaHUM, yMEHUI U HaBbl-
KOB;

. pa3BUTHE CIOCOOHOCTH CTYJCHTOB K MHIYKTUBHOMY U I€JYKTHUBHOMY MBILUICHUIO HApSALY
C Pa3BUTHEM MATEMATHUYECKOW UHTYULINH;

. YMEHUE CTYIEHTaMH Pa3BUBATh HABBIKK CAMOCTOATEIBHOTO U3yUeHUs y4eOHO! U HayqHOH
JIUTEPATYPBL, COACPKALICH MATEMATUIECKUE CBEICHUS U PE3YJIbTaThl;

. (dopmHpoBaHue y CTyAeHTa TpeOyeMoro Habopa KOMIIETCHIIUH, COOTBETCTBYIOIUX €ro

HAIPABIICHUIO MOJITOTOBKY U 00ECIICUMBAOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPy/Ia.
K ocHOBHBIM 331auaM OCBOCHUS TUCHUIUIMHEI «JInHelHas anredpa u aHaTMTHYECKasi TEOMETPUSD)
CJIelyeT OTHECTH:

. OCBOCHHE CTYICHTAMH OCHOBHBIX ITOHITUH, METOJI0B, (POPMHUPYIONIUX OOIIYI0 MaTeMaTH-
YECKYIO TIOJrOTOBKY, HEOOXOAUMYIO IS YCTICUTHOTO PEIICHUS PUKIATHBIX 33124,
. MOJITOTOBKY CTYAEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBAJTM(PHUKAIIMOHHOMN XapakTe-

pucTUKOM OakajiaBpa 1o HalpaBIeHUIO, B TOM Yucie popMUpOBaHUE YMEHUM UCIIOJIH30BATh OCBO-
€HHBIC MAaTeMaTHYECKHUE METOIbI B MPOPECCUOHATBHOM JIEATSTLHOCTH.

OO6yuenne no muctumiuHe «JIuHeitHas anrebpay» HarpaBieHO Ha (opMUpoBaHHME Yy OOydaro-
HIMXCs CleAyrommx kKomnereHuud B coorBerctBuu ¢ @I'OC 09.03.02 I/IH(bOpMaHI/IOHHLIe

CHUCTEMBI U TE€XHOJIOTHUH, YTBEPXKJICHHBIN MpUKa3oM MUHHCTEPCTBA 00pa30BaHUsS M HAYKU
Poccutickoii @eneparuu ot 19.09.2017 Ne 926:

Koa u HaiMeHOBaHHM e KOMIIEeTEeHIIU I/IH}]HKaTOPLI JOCTHIKCHUA KOMIIE-
TCHIUH

NOIIK-1.1. 3HaeT OCHOBBI BbICIIEH MaTema-
OIIK-1. Cnoco0GeH npuMeHSITh €CTECTBEHHO-
TUKH, METO/BI U MOJENIN, IPUMEHSEMBIE B pa3-
JUYHBIX 00JaCTAX.

NOIIK-1.2. YMmeer npuMeHATb METOIbI JTHUC-

HAyY4YHBIC U O6IJ.I€I/IH)KCHepHLIe 3HaHHA, MC-
TOAbI MATEMATHYCCKOT'O aHaJIn3a U MOACIIN-

pOBaHUs, TEOPETUUECKOTO U SKCTIEPUMEH- .
KPETHOM MaTeMaTHKH, CUCTEMHOrO aHalu3a,
TaJbHOI'O UCCIIEOBAHUS B IPO(PECCUOHAb-

. MaTE€MaTUYECKOr0 MOJIETUPOBAHUS JUIsl UC-
HOM JIeSITEIbHOCTH
CJIeIOBAHMS u pa3paboTKy|

NpopeCCHOHANBHBIX  3a7a4 W MPOIECCOB;
OPUMEHATh MaTeMaTH4ecKoe oOecleueHue
npu MOJICJIMPOBAHUU  TIPUKIIATHBIX il
uHpopmanmonHslx — mpoueccos. HOIIK-1.3.
Bnaneer METOIaMHU COCTAaBJIEHUS]
MaTeMaTUYECKUX MOJENEeW W peIIeHUs 3a/aady
JIMHEITHOTO u HEJTUHEHHOT 0|
MIpOrpaMMHUPOBAHUSI.

HMOIIK-8.1. 3HaeT mareMaTukK
OIIK-8. CriocoGeH NpUMEeHsTh Y
METOIOJIOTHIO ¥ OCHOBHBIE METOIBI
MaTeMAaTHYECKHE MOLEIN, METOIbI 1
MaTeMaTHYECKOTO MOJICITUPOBAHUS,
CpEeJICTBA TIPOCKTUPOBAHHUS

KJIACCU(UKAIIHIO U YCIIOBUS TIPUMEHEHUS
WH(OPMAIMOHHBIX U aBTOMATH3UPOBAHHBIX 9
MOJIETICH, METOJIBI M CPEJICTBA
CHUCTEM

MIPOCKTHPOBAHMS HH(DOPMAIIMOHHBIX H




aBTOMATHU3UPOBAHHBIX CHCTEM,
MHCTPYMEHTAJIbHBIE CPEICTBA
MOJEIMPOBAHHS U TPOCKTUPOBAHHUS
HOIIK-8.2. YmeeT npoBOIUTH
MOZEIMPOBAHHE TIPOLIECCOB U CUCTEM C
MPUMEHEHHEM COBPEMEHHBIX
WHCTPYMEHTAIIbHBIX CPEJICTB

NOIIK-8.3. MImeeT HaBBIKM MOJICIMPOBAHUS
U TPOCKTHPOBAHUS HWHPOPMALMOHHBIX H

ABTOMATHU3UPOBAHHBIX CUCTCM

2. MecTO IMCUMILVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMmMbl

JlucuuruinHa OTHOCHUTCSL K 00si3aTenbHOM vactu Onoka bl: monyns «Marematudeckue
JUCLIUTUTMHBDY.

JlucuuiuinHa — B3aMMOCBsI3aHa  JIOTMYECKHM W COJAEP)KATeNbHO-METOJUYECKH  CO
CIEIYIOIIUMHU JUCHUIUIMHAMU U ntpakTukamu OINOIT:

° MaremMaTnueckuii aHaInu3

) YucneHHble METOJIbl B KOMITBIOTEPHBIX BBHIYMCICHUSAX

) Teopust BEpOATHOCTEHN U MaTeMaTHYeCKasi CTaATUCTUKA

. MaremaTnueckas JOTHMKa U TUCKPETHAsI MaTEMAaTHKA
3. CTpyKTypa U coaep:kaHue TUCUUILTHHBI

OO01mast Tpy10eMKOCTh TUCIUTUTHHBI COCTABISICT 3 3a4eTHBIC equHUIBI -108 "acos.

3.1 Buabl yueOHO# padoThl U TPYI0€MKOCTh
3.1.1. Ounas dhopma obyueHust

o
1‘3‘;1 Buj y4yeonoii padorni Koamecrao Cemectp
4acoB
1
1 | AyauTopHble 3aHATHS 48 48
B ToM unce:
1.1 | Jlekuuu 16 16
1.2 | Cemunapckue/mpakTH4eCcKue 3aHITUS 32 32
1.3 | JIaboparopHsble 3aHATHS
2 | CamocTosiTe1bHaAsi padoTa 60 60
3 | IlpomexxkyTouHasi aTTecTamus
3auet/nud.3a4eT/IK3aMeH DK3aMeH DK3aMeH
Hroro 108 108
3.1.2. 3aounas popma 00yueHHs
o
;D; Bup yueOnoii padornl Komiecreo Cemectp
4acoB
1
1 | AyauTopHblie 3aHATHSA 16 16




B ToMm uucne:

1.1 | Jlexuun 6 6
1.2 | CemuHapcKkue/IpakKTHUCCKUE 3aHATHS 10 10
1.3 | JlaGopatopHbie 3aHATHS
2 | CamocTosiTeibHAs1 padoTa 92 92
3 | Ilpome:kyToUHasi aTTecTalUs
3auvet/nud.3aueT/7K3aMeH DK3aMeH DK3aMeH
Hroro 108 108
3.2 TemaTuyeckuii MJIaH U3y4YeHUs TUCHUTLUINHBI
3.2.1. Ounas hopma oOydeHHs
TpynoemkocTts, yac
AyaurtopHas padora
Cemu
Hap Camoc
Nen/n|  Pazaenbl/TeMbl AHCHHILIHHBI Jla6op | ITpakt |TosiTe
Bcero ckue/ PT'P K/p
aTOpH |MYeCcKa |JibHasA
Jlexijmpakr
ble s pa6or
nn nye
3aHSATH |TTIOATOT a
CcKHe
1 | OBKa
3aHAT
us
1.1 | Pasgea 1. DiaeMeHTHI JUHEHHOM
anaredpbl Mampuywi, Oelicmeus 7 21 2 3
HA0 Mampuyamu.
Ornpenenurenu, UX CBOWCTBA U
BbIUKCIIe- HUE. MaTpuyHas 3aruch
1.2 | cucTembl TUHEW- HBIX YPAaBHEHH. 5 2 3 +
Briiaua 3axanunii PI'P Ne 1 no
JuHeilinoiianareope
OOGparHast MaTpHIla U €€
1.3 | BbuucieHue. MaTpuiHas 3ammch 7 2| 2 3
CHCTEMBbI JINHENHBIX YPABHEHUN.
CucteMbl THHEHHBIX
anredpanvdeckux ypaBHEHU,
OCHOBHBIC ITOHSATHS M OTIPE/ICIICHUS. 5 3
1.4 | Pemenne cucteM JTMHEHHBIX 5
ypaBHeHul MeToaoM Kpamepa,
METOJIOM 00paT-HOW MaTPHUIIBI
Pemenue cuctem MMHEHHBIX
1.5 | ypaBHenuii metoqom ["aycca. Panr 8 ol 2 4
matpuiibl. TeopemaKponekepa —
Kanemnm.




1.6

Merop I'aycca B IpOM3BOIBHBIX
CUCTEMaxXJIMHENHBIX YPaBHEHUMN.
OZIHOPOAHBIE CUCTEMBI JTUHEUHBIX
YpaBHEHUU.

CamocrositesbHast padora Nel B
ayIMTOPMH 110 JINHEIHOH ajredpe

1.7

Bexkropsl. JInHeiiHbIE onepanuu Haj
BEKTOpPaMHU, UX CBOMCTBA.
JluHeitHple KOMOMHA BEKTOPOB.
JIuHeitHO He3aBUCUMBIE U JIMHEWHO
3aBUCHUMBIE CUCTEMBbI BEKTOPOB.

Beiaaua zaganuii PI'P Ne2 no
BEeKTOpHoiiaareodpe.

1.8

[Tonsitue 6a3uca. Koopaunarsl
BekTopa. KomummHeapHOCTS,
OPTOTOHAJILHOCTh U KOM-
MJIaHAPHOCTh BEKTOPOB.

1.9

CxkansipHO€ NMPOU3BEICHUE BEKTOPOB
U ero cBoicTBa. BekropHoe
MIPOU3BEJICHUE BYXBEKTOPOB, €TO
CBOMCTBA.

1.10

CMmelraHHOE IPOU3BEIEHUE TPEX
BEKTOPOB U €ro CBOICTBA.
Boruncnenue o6bema na-
pajuienenumeaa. Y cioBue
KOJJTHHEAPHOCTH, OPTOTOHATILHOCTH
Y KOMIUTAHapHOCTH BEKTOPOB.
OpTOHOPMUPOBAHHBIN 0a3uc.
Beruucnenue ckaiasipHoro,
BEKTOPHOTO U CMEUIAHHOTO
IPOM3BEACHUIN BEKTOPOB, 3a/1aHHBIX
KOOpJWHATaMH B
OpPTOHOPMHUPOBAHHOM Oa3uce.
CamocTosiTeibHasi padoTa Ne 2 B
ayJAUTOPUM 10 BEKTOPHOH
ajiredope

1.11

JInneliHbIe IPOCTPAHCTBA.
Pa3mepHOCTh 1 0a3UC TMHEWHOTO
POCTPAHCTBA.

Martpuua nepexosna ot 6a3uca K
0a3ucy nmpeoOdpa3oBaHUe KOOPAUHAT
BEKTOpa MPU U3MEHEHUH Oa3uca.
CoOcTBEHHBIE BEKTOPHI

1 COOCTBEHHBIC 3HAUCHUS
JIMHEMHOT O oneparopa.

1.12

Paszaen 3. KomnjiekcHbIe UM CJIa B
MHOT04JIeHbI MHOXECTBO
KOMIIJICKCHBIX YHUCCII. CDOpMI)I
3alMCH KOMIUIEKCHBIX YHCEl.
Onepam/m HaJd KOMIIJICKCHbBIMHA




yricnamu.PaznoskeHne MHOTOUIeHA
HA MHOXXUTEIIMOCHOBHAS TeOpeMa
anreOpsl

Pa3zgen 4. AHaauTH4YeCKAs

1.13 | reomerpust CucTeMBbl KOOpIUHAT.
Pa3nuuHble TUNBI ypaBHEHUN 8 2| 2 4 +
MJIOCKOCTH
Briiaua 3ananumii PI'P Ne3 mo
1.14 | aHaanMTHYECKOii reoMeTpUM
Paznuunble TUIBI ypaBHEHUN 6 2 4
IpsIMON HAaIJIOCKOCTH U B
MIPOCTPAHCTBE
B3anmHoe pacrosioxeHue npsiMbix
Ha [JIOCKOCTH ¥ B IPOCTPAHCTRBE.
1.15 | BoluncneHnue pacCTOSIHUM MEXIY
JIBYMsI TOUKaMH, TOYKOW U IIPSIMOM.
Bsaumnoe pacrnonoxxeHue
IJI0CKOCTEH. Briuucienue 8 2| 2 4 +
paccTOsSTHUN MEXIY TOUKOM U
MJIOCKOCTBIO
CamocrosiTesibHas padora Ne 3 B
ayJUTOPUM N0 AHATUTHYECKOM
reoMeTpuu
Kpussie BTOpOro nopsijaka ux
1.16 | reoMeTpuYECKHUE CBOWMCTBA.
YpaBHeHUs IITUTICA, TUTIEPOOJIHI,
napaboinsl OO011iee ypaBHEHHE 6 2 4
KPHUBOW BTOPOTO MOPSJIKA.
[IpuBeneHNEKPUBBIX BTOPOTO
MOpsIIKa K KAHOHMYECKOMY BH]TY.
IToBepxHOCTH BTOPOrO MOpsIKA
3
Bcero yacoB no gucuuIIInHe 60 3 | cam.
108 | 16 | 32 PIP
pao.
3.2.2. 3aouHas ¢popma oOyueHus
TpynoemkocTsb, yac
AynuTopHasi pabora
Cemu
Hap Camoc
Nen/n|  Pasaennl/TeMbl AHCHHILIHHBI Jla6op | TTpakT |TosiTe
Bcero ckue/ PIP | Kip
ATOPH |MYCCKA |JIbHasA
Jlexnmpakt
bIE s pabot
nn n4ye
3aHATH (IIOATOT a
CcKHe
A OBKa
3aHAT
us
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Paznes 1. DneMeHTHI THHEHHOM
aaredpsl Mampuyuwl, Oeticmeus
HAO0 Mampuyamu.

0,5

0,5

1.2

Onpenenureny, UX CBOMCTBA U
BbIYHCIIe- HUE. MaTpuyuHas 3anuch
CHUCTEMBI JINHEI- HbIX YPAaBHEHUU.

Briiaua 3aganmii PI'P Ne 1 o
JuHelHoianredpe

4,5

0,5

1.3

OOGparHas MaTpua u ee
BBIUMCJICHHE. MaTpu4Has 3anuch
CUCTEMBI JINHEWHBIX YPAaBHEHU.

0,5

0,5

14

CucTeMBbl JJHHEHHBIX
anreOpandecKux ypaBHEHUH,
OCHOBHBIC ITOHSATHS U ONIPEICTICHUS.
Pemenne cucremM THMHEHHBIX
ypaBHeHui MmetooMm Kpamepa,
METO/I0M 00paT-HOW MaTPHUIIBI

6,5

0,5

1.5

Pewenune cucreM IMHEHHBIX
ypaBHeHul MetosioM ["aycca. Panr
matpuusl. TeopemaKpoHnekepa —
Kanennu.

0,5

0,5

1.6

Meron I'aycca B ipOU3BOJIBHBIX
CHUCTEMaxXJIMHENHBIX YPaBHEHUM.
OnHOpPOHBIE CUCTEMBI JTMHEHHBIX
YpaBHEHUM.

CamocrositeibHas padora Nel B
ayJMTOPUM 10 JIMHEIHOH ajredpe

6,5

0,5

1.7

Bexkropsl. JInHenHbIe onepauyu Haj
BEKTOPAaMH, UX CBOMCTBA.
JluneitHble KOMOMHA BEKTOPOB.
JImHetHO He3aBUCUMBIC U TUHEHHO
3aBHCUMBIE CUCTEMBI BEKTOPOB.

Boeiiaua 3aganuii PI'P Ne2 nio
BEKTOpHoiiaareope.

1.8

0,5

0,5

[TonsTne 6azuca. KoopauHatsl
BekTopa. KommHeapHOCTD,
OpPTOTrOHAJILHOCTH M KOM-
IJIAHAPHOCTH BEKTOPOB.

6,5

0,5

1.9

CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB
U €ro cBomcrtBa. BekropHoe
MPOU3BEJIEHUE JBYXBEKTOPOB, €TO
CBOICTBA.

7,5

0,5

1.10

CwmenanHOe TPOU3BEIEHUE TPEX
BEKTOPOB U €r0 CBOMCTBA.
Brrunciienne oobema na-
pamuienenurnena. Y clioBue
KOJUIMHEAPHOCTH, OPTOrOHAJbHOCTH
nu KOMHJ’IaHapHOCTI/I BCKTOpOB.
OpTOHOPMUPOBAHHEKIN Oa3wC.

6,5

0,5




Brrunciienue ckansipHoro,
BEKTOPHOI'O ¥ CMELLIAHHOTO
IIPOU3BEJICHNU BEKTOPOB, 3a/IaHHBIX
KOOpJIMHATaMHU B
OPTOHOPMHPOBAHHOM Oa3zuce.
CamocrosiTeibHasi padoTa Ne 2 B
ayJIMTOPUM 110 BEKTOPHOI
ajiredpe

111

JInneliHbIe IPOCTpaHCTBA.
Pa3mepHOCTh M 0a3UC IMHEHHOTO
IIPOCTPAHCTBA.

Martpuua nepexoja ot 6a3uca K
0a3ucy rmpeoOdpa3oBaHUe KOOPIUHAT
BEKTOpa MPU U3MEHEHHUH Oa3uca.
CoOcTBEeHHBIE BEKTOPHI

U COOCTBEHHbBIE 3HAYCHHUS
JIMHEMHOTO oneparopa.

7,5

0,5

1.12

Pazgen 3. KoMmiekcHbBIE YHCJIA U
MHOTI04JIeHbI MHOKECTBO
KOMILIEKCHBIX 4rcesl. DOopMbl
3aIINUCHU KOMIIJICKCHBIX YHUCECII.
Orneparuy HaJ, KOMILICKCHBIMU
ypciamMu. Pa3inokeHne MHOTOYICHA
Ha MHO>XMTEIIMOCHOBHAsI TeOpeMa
areOphl

6,5

0,5

1.13

Pa3zgen 4. AHaauTHYECKAS
reomerpust CuCTeMbl KOOpAMHAT.
PaznuuHble TUIIBI ypaBHEHUI
IUIOCKOCTH

1.14

Bepigaua 3aganuii PP Ne3 mo
AHAJIVTHYECKON TeOMeTpHUH

Paznuunble THIIBI ypaBHEHUN
IIPSAMOM HAINIOCKOCTHU U B
IIPOCTPAHCTBE

1.15

B3auMHoO€ pacnonoxeHue NpsaMbIX
Ha IIJIOCKOCTH M B IPOCTPAHCTBE.
Bolunciienre pacCTOSHUN MEXIY
JBYMsI TOUKaMU, TOUKOU U MPSMOM.
B3anmMHoe pacrionoxenue
IJIOCKOCTEN. Berunciienne
PACCTOSIHUI MEXKly TOUKOU U
IIJIOCKOCTBIO

CamocrosiTeibHasi padoTa Ne 3 B
ayJAUTOPUM 110 AHAJTUTHYECKOM
reoMeTpuu

1.16

KpuBsie BTOpOro mopsika ux
FEOMETPUUYECKHE CBOICTBA.
YpaBHeHUs 3uHIca, TUIIEpOOIIHI,
napabosbl O61ee ypaBHEHUE
KPHBOW BTOPOrO MOPSJIKA.
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ITpuBeneHNEKPUBBIX BTOPOIO
NOpsIIKa K KAHOHUYECKOMY BUY.
IToBepxHOCTH BTOPOro NOpsAKa

3
Bcero 4acoB 1o JucCHUILINHE 108 | 6 10 92 3 cam.
PIP | a6,

3.3 Conep:xkanue pa3iejoB JUCHUNIMHBI

BBeaenue

[Tpenmer, 3ama4uu U coaepKaHue JUCHMILIMHBL. OCHOBHBIE ATalbl Pa3BUTHS AUCLIUILINHBIL.
CrpykTypa Kypca, ero MecTo U poJib B IIOATOTOBKE OakanaBpa, CBSA3b C IPYTHMMHU AUCHUILTTHAMU.

Pa3znesn 1. DieMeHTHI JIMHeHON ajiredpbl

Tema 1. MaTpuubl u onpeaeTuTeH.

[Tonsitue marpuubl. Bunst marpun. JlelictBus Haa matpunamu. Onepanuu HaJl MaTpULiaMu
U ux cpoiictBa. Onpenenureny, ux cBoiictBa u BeluKciaeHUs. [loHaTus MuHopa u anredpanye-
CKOTro J0noJHeHus. Pa3noxeHue onpeaenuTesns o 3IeMeHTaM CTPOKU WM cTosdna. Beraucie-
HUE OIPENEIUTENEH Pa3IMYHOIO NOPAIKA.

OOpatHasi MaTpulla U aIrOPUTM €€ BBIYMCICHMs. DJeMeHTapHble IpeoOpa3oBaHusl Mart-
puu. IIpuBenenure MaTpullbl K JUaroHalbHOMY WIH TpanelueBUIHOMY BUy. MatpuuHas ¢opma
3alKMCH CUCTEMBI JIMHEWHBIX alreOpandeckux ypaBHEHUN. PaHT MaTpuLibl.

Tema 2. Pemienue cucreM JHHeHBIX ajredpan4yeckux ypaBHeHMIA.

CucteMbl TMHEHHBIX anredpandyecKux ypaBHEHUI, OCHOBHbIE MOHATHA. Pelenne cucrem
JUHENWHBIX ypaBHeHUH MeToioM Kpamepa, MeTosioM oOpaTHOi# MaTpuiibl, MeTogoM ['aycca. Teo-
pema Kponekepa — Kanemnu. Penienre npon3BoabHBIX CUCTEM JIMHENHBIX YPABHEHUH METOJOM
["aycca. Pemienne oTHOpOIHBIX CUCTEM JTMHEWHBIX ypaBHEHUN. Kpurtepuii cyliecTBoBaHUs HETPU-
BUAJIbHBIX peIICHUI.

Paznen 2. DneMeHTHI BEKTOPHOIi a1redpbl

Tema 1. JIuneiinsle onepanuu HaJl BEKTOpaMH, UX CBOMCTBA. JInHeliHbIe KOMOWHAIIUN BEK-
TOpOB. JIMHEWHAs 3aBUCMMOCTh M HE3aBUCUMOCTHh BEKTOpOB. basuc cucremsl BekTOpoB. Enun-
CTBEHHOCTH Pa3JI0KEeHHs BEKTOpa 1o 6a3ucy. OpTOHOPMHUPOBAHHBIN Oa3ucC.

Tema 2. CxalipHOE, BEKTOPHOE U CMENIAHHOE ITPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIUKCIIEHNE CKAIAPHOT O, BEK-
TOPHOT'O ¥ CMELIAHHOTO TPOU3BEAEHUN BEKTOPOB, 38 JaHHBIX KOOPAUHATAMH B OPTOHOPMHUPOBAH-
HOM 0azuce.

Tema 3. Jluneitasie npoctpancTsa. [loHaTue 6a3uca mpocTpaHCTBA T€OMETPUIECKIX BEK-
TopoB. [IpeobpazoBanne MaTpHIIbl THHEHHOTO OTNepaTopa Mpu nepexoae ot 6asuca k 6aszucy. Cod-
CTBEHHBIE 3HAYEHUS U COOCTBEHHEBIE BEKTOPbI MAaTpPUIBI.

Pasznea 3. KoMIuieKCHBIEC YMCJIA 1 MHOTOUYJICHbI

[TonsiTne KomMIIEKCHOTO yncaa. @OpMbl 3alTMCH KOMIUIEKCHBIX Yucen. JledcTBUST Hal KOMILUIEKC-
HbIMU yuciaaMu. @opmyna MyaBpa. M3BieueHne KOpHS N-Oi MOJ0KUTEIBHON CTENEHH U3 KOM-
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IUICKCHOTO 4YKciia. Pa3iaokeHrne MHOrowicHa Ha MHOKHUTEIH. OCHOBHAS TCOpCMa anre6p1:1.

Paznen 4. AHaJauTH4YeCcKas reomMeTpust

Cucremsl koopauHar. JlekapToBbl IPSIMOYTOJIbHbIE KOOPAUHATHI HAa INIOCKOCTU U B IIPOCTPAHCTBE.
ITonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsiMble ¥ IJIOCKOCTH

Paznuunble TUITBI ypaBHEHUH IIJIOCKOCTH M ypaBHEHUH MPSIMOH (HA IJIOCKOCTH U B IIPOCTPAHCTBE).
Brluucnenue paccTossHANM MEXy ABYMs TOYKaMHU, TOYKOU U IIPSIMOM, TOYKOM U IUIOCKOCTBIO.
Brruncnenne pacCTosHUSA MEXy CKPEIMBAOIIMMHUCS TPSIMBIMHU.

Brluncnenue yrioB My ABYMs IIPSMBIMU, IIPSIMOU U IIJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
Tema 2. KpuBble ¥ IOBEPXHOCTH BTOPOI'0 MOPSiAKA

KpuBble BTOPOro nopsijka, Ux reOMETpUYECKUE CBOMCTBA U ypaBHEeHU. [IpuBeieHne KpuBOM BTO-
pOro nopsika K KA HOHHYECKOMY BHUJLY.

YpaBHEHHE MOBEPXHOCTH BTOPOTO Nopsiaka. KaHoHnYeckue ypaBHeHHsI cephl, HILTUTICOUA, KO-
Hyca, Tunepobonona, napadoiounaa.

3.4 TemaTnka nNpakTHYeCKHUX 3aHATHI Mo qucHuninne «JInneinas

ajreopa»
No 3apsaTus Tema 3anaTHS

1 Pa3nen 1. DineMeHTHI JTUHEHHOH ajredpbl. MaTpuIipl, ACHCTBUS
HaJl MaTpUIlAMU.

2 Onpenenmennv, HX CBOHMCTBa 1 BBIYHCIICHHE. Marpuunas 3anuch
CUCTEMBbI IMHEUHBIX YPaBHEHUMN.

3 OOpaTHas MaTpuIla U ¢ BEIYHCICHUE.
Cuctembl THHEHHBIX aNreOpandeckux ypaBHEHUM, OCHOBHBIE T10-

4 HATHS U ONpesieSIeHNs. Perenne cucTeM JTMHENHBIX YPABHEHU
MeTtosioM Kpamepa, MeTo1oM 00paTHOM MaTpHIIBI

5 Pemenue cucrem nmuHeHbIX ypaBHEHUN MeTo1oM ["aycca. Panr

Marpuilsl. Teopema Kponekepa — Kanemm.

6 Meron ['aycca B IpOU3BOJIBHBIX CUCTEMAX JIMHEHHBIX YPAaBHEHUN.
OnHOpOHBIE CUCTEMBI IMHENHBIX YPABHEHHM.

Paznes 2. DiieMeHTbI BeKTOPHOI anredpnl. Bekropsl. JInneii-
HbIE ONEpaluy HaJ BEKTOpaMH, UX CBOWcTBa. JIMHEeNHOe Ipo-
7 CTPAHCTBO T€OMETPUYECKUX BEKTOPOB. [IOHATHE TMHEWHOW KOM-
OMHaIMK BEKTOpOB. JIMHEHHO He3aBUCUMBIE M JIMHEHHO 3aBUCH-
MBIE CUCTEMBI BEKTOPOB.

[TonsTHe 6a3uca MpOCTpaHCTBA TEOMETPUUECKUX BEKTOpOB. Koop-
8 JTUHATHI BeKTopa. OpTOHOpMHUPOBaHHBIN 6a3uc. KommHeapHOCTb,
OpPTOTOHAJILHOCTH U KOMILIAHAPHOCTH BEKTOPOB.

CkansipHO€ IPOM3BEEHUE BEKTOPOB U €r0 CBOWCTBA. Y CIIOBHE Op-
9 TOTOHAJIbHOCTH BEKTOPOB. BekTOpHOE Mpon3BeaEHUE IBYX BEKTO-
POB, €T0 CBOMCTBA. Y CJIOBHE KOJUTMHEAPHOCTH BEKTOPOB
CmemaHHOe MPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
quciaeHne o0beMa napaiesienunesia ¥ MupaMusl. Y cJIoBUE KOM-
10 IJIAaHAPHOCTH BEKTOPOB. BhruncieHne ckaisipHOro, BEKTOPHOTO U
CMEIIAHHOTO MTPOU3BEACHNUN BEKTOPOB, 33JaHHBIX KOOpAMHATAMHU
B OPTOHOPMHPOBAHHOM 0OasHce.
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JIuneitHble pocTpaHcTBa. PazMepHoCTh U 0a3uc JIMHEHHOTO Tpo-
CTPAHCTBA.

Marpuna nepexona ot 6asuca k 6asucy. [Ipeo6pazoBanue koop-
JMHAT BEKTOpa NpU M3MEHEHUHU Oasuca. JIMHEHHbIE omepaTopsl,
NeUcTBUS ¢ JIMHEHHBbIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUYEHUS] MATPULIBI

11

Pa3zpgen 3. KommjekcHbIe YHCJIa M MHOIOWIeHBI MHOXECTBO
KOMIUICKCHBIX uncesl. DopMbl 3alMCH KOMIUIEKCHBIX uncen. Jleit-
CTBHA HAJd KOMIIJICKCHBIMU YHCJIAMU. Pa3JIO)K€HI/I€ MHOT'O4JICHA Ha
MHOXHUTEIHM, OCHOBHAsI TEOpeMa aureOpbl

12

Pa3nen 4. AnaauTuveckasi reoMmeTpus

13 .
Cucremsnl KOOpAUHAT. Pazauanbie THITBD YPaBHCHUU IIJIOCKOCTHU

14 Pa3nuuHble TUIIBI ypaBHEHUI IPSAMOU HA IVIOCKOCTH U B IIPOCTPaH-
CTBE

15 B3aumHoe pacnonoxeHue npsMbIX Ha INIOCKOCTH U B IIPOCTPAH-
cTBe. Bhluucinenue paccTosiHUN MEXy IByMsl TOUKaMHU, TOUYKOH U
npsiMOii. Brrancienne paccTosHUS MEX Ty CKPEIIUBAIOIIMMUCS
npsiMbIMH. B3anMmHoe pacnosnoxeHue Iuiockocteil. Beruucnenue
pacCTOAHUN ME¥K]1y TOUKOU U TIIOCKOCTHIO

16 Kpussie BTOpOro nopsiika uX reOMeTpu4eCKUe CBOMCTBA. Y paBHe-
HUS 3JUINIICA, TUnepOosbl, napabosisl OOuiee ypaBHEHHE KPUBOM
BTOpOro nopsiaka. [Ipusenenne KpuBoil BTOPOToO NOPsAIKa K KAHO-
HU4ecKoMy Buay. [loBEpXHOCTH BTOPOTo nopsiika

3.5 TemaTuka KypcoBBIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBble mpoeKThl/3aanust O JTaHHON JUCHHUIUIMHE HE TPEeTyCMOTPEHBI

4, Y4eOHO-MeTOAM4YEeCKOEe U HH(POPMALIMOHHOE 00ecIeYeHue

4.1. HopmaTuBHble 10kyMeHTHI 1 [OCThI

®enepanbHblil 3aKoH OT 29 nekadpst 2012 rona Ne 273-03 «O06 obpazoanuu B Poccuiickoit
denepanun» (C UISMEHEHUSIMH U JTOTIOTHEHUSIMH )

denepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTelbHbIN cTaHAapT BhICLIEro 00pa3oBaHus - 6a-
KajaBpuart 1o HanpasieHnto noarotosku 09.03.02 MadopmanroHHbIe CHCTEMBI U
TEXHOJIOTUH, yTBepKAeHHbIH [Ipukazom Munuctepctsa oOpa3oBanus u Hayku PO ot 19
ceHTsiops2017 1. N 926 "O0 yTBep)kaeHUH (QeaepaibHOTO. .. Pegakius ¢ m3MeHeHHsIMA N
1456 ot 26.11.2020

[Ipuka3z MunuctepctBa oopazoBanust 1 Hayku P® ot 05 anpens 2017 r. Ne 301 «O0 ytBep-
xaeHuu [lopsiaka opraHu3anyy 1 OCyIIECTBICHUS! 00pa30oBaTeIbHOM IeATENFHOCTH 110 00pa-
30BaTeIbHBIM IIPOrpaMMaM BBICHIETO 00pa30BaHUs — MporpamMmam OakajgaBpHara, Iporpam-
MaMm CIeHaTUTeTa, IPorpaMMaM MarucTpaTyphl;

[Topsiok mpoBeneHus rocy1apCTBEHHON UTOTOBOM aTTeCTalluy 0 00pa3oBaTeIbHBIM MPO-
rpaMMaM BBICIIEro o0Opa3oBaHUs — IporpaMMaM OakajiaBpuarta, MporpaMMaM crelrainTera
U TIpOrpaMMaM MarucTpaTypsl, yTBEPKACHHBINH npruka3oM MunoOpHaayku Poccun ot 29
utoHs 2015 1. Ne 636;

[TonoxeHue o MPaKTUYECKON MOATOTOBKE 00YJaIOIUXCsl, YTBEpKIEHHOE pruKa3oM MuHH-
CTepCTBa HayKH U BbIciiero oopaszoBanus Poccuiickoit @enepannu u MuHuctepcTsa mnpo-
cenieHus Poccuiickoit @eneparmu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB ¥ T0oKabHbIE HOPMATHUBHBIE aKThl MOCKOBCKOIO MOJIUTEXA

Ob6nactu npodeccnoHanbHOMN NeSTeNbHOCTH U cepbl MPoPeCCHOHATHHOMN IEATEIFHOCTH, B
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KOTOPBIX BBITYCKHHUKH, OCBOUBILIKE MporpamMmy OakanaBpuara (J1ajnee - BBITYCKHUKH), MOTYT
OCYILIECTBIATH MPO(PECCHOHANBHYIO NEATEIbHOCTD!

06 Cpsi3b, HHPOPMAIIMOHHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH (B chepe MPOeKTUPOBa-
HUS, pa3padOTKU, BHEAPEHUS M HKCIUTyaTal[MH CPEICTB BHIYMCIUTEIBHON TEXHUKU U UH(POP-
MAaI[MOHHBIX CUCTEM, YIIPABIIEHUS UX KU3HEHHBIM LUKIIOM)

4.2.  OcHoOBHasi JIUTEpaTypa:

1. 3abonorckuii B.C. Jluneitnas anredpa u aHaATMTHYECKasi TeOMETPHs (YIeOHBIN KOMILIEKC):
yuebHoe nocobue, 2-¢ uzn. Crep. M.: M3a-so MHOPA-M, 2022. 309 c. (Bsicmiee o0pa3oBa-
Hue: OakajlaBpuar).

2. Cuporuna U.K. JIuneiinas anrebpa 1 aHAIUTHYECKAs] TEOMETPHS: HHTEPAKTUBHBINA KypC:
yuebHoe ocobue st By3oB. CII6, U3n-Bo Jlans, 2022. 180 c.

3. Kypc nekuuii 1mo JuHEHHON anredpe U aHATUTHIECKOW reoMeTpun: yueoHoe mocodue. // Ky-
psasueB b.1O., Matsm B.1., TTokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponusiii pecypc. |

4.3. JlomoiHUTEbHASI JIMTEpaTypa:

1. Kparkuii kypc BbICIIeld MaTeMaTHKU [DIEKTPOHHBIN pecypc]: yuel. - DIeKTpOoH. JdaH. -
MockBa:  HamxoB u K, 2017. - 510 ¢ [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

2. 3yb6kos B.I'., JIsxosckuii B.A., MaprteiHerko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMaTUKHU 11 TEXHUYECKUX BBICIINX yueOHbIX 3aBeaeHuii. Yactu 1-4. M.: MY, 2012. 400
9K3.

3. Wneun B.A., Ilo3usk D.I'. Ananutuyeckas reometpus. M.: Hayka. ['naB. pen-us ¢pusuko-ma-
TeM. JIUT-pbl, 1988. 224 c.

4. bexnemuiues, /I.B. Pemenue 3amau u3 Kypca aHaIMTUYECKON reOMETpUM U JTUHEHHOW ai-
reOpsI [ DIIEKTPOHHEIHN pecypc]: yuel. mocooue - DIeKTpoH. aaH. - MockBa: ®@usmariut, 2014,
- 192 c. [Pexxum moctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]

4.4, DaekTpoHHBbIE 00pa30BaTeJbHbIE pecypchl

[TpoBeneHue 3aHATUN U aTTECTallMi BO3MOXHO B IUCTAaHIIMOHHOM (hopMare ¢ MIPUMEHEHUEM CHU-
CTeMbl JUCTaHIMOHHOro oOyueHus: yHuepcurera (CHAO-LMS) Ha ocHOBe pa3padOTaHHBIX Ka-
denpoit «MateMaTHKa» 3JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) mo BceM pasnenam
MpOrpaMMBI:

Haszeanue 50P
Jluneiinas v BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHYecKasi reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneitnas anreOpa u ananmutu- | https://online.mospolytech.ru/course/view.php?id=462
YCCKas recOoMCTpHUsd

Pa3paborannbsie DOP BKIIOUAIOT TPEHUPOBOYHBIE M HTOTOBBIE TECTHI.
[Topsimok mpoBeeHust padoOT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIACIBFHBIMHU PACIIO-
PSDKEHUSIMH ITPOPEKTOpa 10 YueOHOH paboTe W/Wiy HEHTPOM y4eOHO-METOAMYECKON PabOTHI.

Kaxplit cTyaeHT oOecrieueH HHIWBUAYaIbHBIM HEOTPAHUYEHHBIM OCTYIIOM K 3JIEKTPOHHOMN
OUOJIMOTEKE MOCKOBCKOTO IMOJIUTEXA
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
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 .

HNHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOIMYECKHE MAaTepUajbl B SJIEKTPOHHOM BHJE, NIPE-
CTaBJICHHBIEC Ha caiiTe mospolytech.ru B paznene: «L{eHTp MaTremMaTHuecKoro 00pa3oBaHUs»
(http://mospolytech.ru/index.php?id=4486,

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

ITone3urie y‘{e6H0-MeTO,[[I/I‘{eCKI/IC u I/IH(i)OpMaHI/IOHHBIC MaT€pHralibl IPCACTABJICHBI Ha camrax:
http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedenp pecypcoB HHGOPMAIMOHHO-TEICKOMMYHHKAITMOHHON ceTu « HTEpHET» 111 OCBOCHUS
JTUCHUTUTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

45, JluueH3MOHHOE M CBOOOIHO pacnpocTpaHsieMoe MpPorpaMMHoe
odecrieyeHHue
Ne| HaumenoBanme | Pazpadorunx IO JlocTynmHOCTH Ccbuika Ha Equnblii peectp
(mpaBoo0.Jana- (IMeH3HOHHOe, | POCCHUIICKHUX MPOrpaMM IJIA
TeJIb) cB00OIHO pac- 9BM u B/I (npu Hajimyuumn)
NpocTpaHsgeMoe)
1 | Astra Linux | OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3snoHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOT " 75
4.6. CoBpeMeHHbIe IPodecCHOHATBLHBIE 0a3bl JAHHBIX U
UH(OPMAIMOHHBbIE CIIPABOYHbIE CUCTEMbI
Ilepeyenn pecypcoB cetu UHTepHET, 10CTYNHBIX 1JIS OCBOEHH S IUCHUILIUHBI:
Ne HanmenoBanue Ccbuika Ha pecype JocTynmHocTh

NudopManiuoHHO-CIIPABOYHBIE CHCTEMbI

Stack Overflow

https://stackoverflow.com/

Hocrtynna B cetu Un-
TepHET 0e3 orpaHuye-

pa3soBaHUA

HBIX CTAaHAApPTOB BLICHICTO 00-

HHUH
n
HOOPMAIHOHHbIC PeCYpCHI http:// www.consultant.ru HocTynHo
Cetu KoncynsrantlInroc
[Topran ®enepanbHbBIX rocy-
) -
AAPCTBEITHBIX ODPAsOBATEID http://www.fgosvo.ru. JocTymHo
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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.matematikalegko.ru/
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
http://www.consultant.ru/
http://www.fgosvo.ru/

DJIeKTPOHHO-0U0JINOTEYHbIE CHCTEMbI
Jlanp https://e.lanbook.com/ JoctynHa B cetn MH-
TepHeT 0e3 orpanuye-
HUH
IPR Books https://www.iprbookshop.ru/ | doctymHa B cetn MH-
TepHeT 0e3 orpaHnye-
HUH
IMpodeccnonanbHbie 0a3bl JAHHBIX
baza maHHBIX HAyYHOM 3JIEK- http://www.elibrary.ru JlocTymHO
TPOHHOU OMOIMOTEKN
(eLIBRARY.RU)
Web of Science Core Collection | http://webofscience.com JlocTymHo
— MoJuTEMaTH4eCcKas pedepa-
TUBHO-OHOHOTpaduIecKas u
HaykoMmeTpuueckas (6ubmnuo-
MeTpudeckas) 6a3a JaHHBIX
5. MaTepl/laﬂLHO'TeXHl/IquKoe obdecreueHue JUCHUITJIMHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpcUTeTa 00ecrieyBaeT MpOBEIeHNE BCEX BUIOB
SaHSITI/II;'I, npeaAyCMOTPCHHBIX y‘-I€6HBIM IJIAaHOM, U COOTBETCTBYCT HeﬁCTBYIOHIHM CaHUTAapHBIM U
IPOTUBOIOXKAPHBIM MPAaBUIJIaM M HOPMaM.

Kadenpa «Marematrka» He pacriosaraeT COOCTBEHHBIM ayJUTOPHBIM (POHIOM U HCIIOb-
3yeT y4eOHbIe ayIuTOPUH U3 001Iero (hOH1a YHUBEPCUTETA.

HpI/I HCO6XO)II/IMOCTI/I IJI TPOBEACHN A MHTCPAKTUBHBIX IMMPAKTUYCCKUX 3aHATHI HCIIOJIBb3Y-
IOTCA KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTETA.

6. MeToauyecKue peKOMeHAAMHU

6.1. Meroauyeckne peKOMEHIANMH JJIsl IPENoaBaTeJisi 0 OPraHNu3aNNU
00y4eHus

[Tpexne Bcero, crneayer 0OpaTUTh BHUMAaHUE CTYJEHTOB Ha TO, YTO MPAKTHYECKH BECh U3Y-
yaeMblii UMU MaTepHaj He TpeOyeT Kakoh-JInOO CrenranbHOM (JOMOTHUTEIBHOMN) TOATOTOBKH
BITOJIHE MO’KET OBITh YCIEIIHO U3YY€H, €CIIU CTYIEHThI OYyT MOoceuaTh 3aHATUS, CBOEBPEMEHHO
BBITIOJIHATH JIOMAIIHUE 3aJaHHsI ¥ TI0Jb30BATHCS (IPU HEOOXOAMMOCTH ) CUCTEMOM TJIAHOBBIX KOH-
CyJbTallMil B TEYEHHE KaXKJ0ro cemectpa. Bomienmme B Kypc MaTeMaTUKH pa3/ieibl SBISIOTCS
KJIACCUUECKUMH, B TO K€ BPEMS OHU NIPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MPOCTPAaHEHUE I PEIIeHUs Pa3HOTO poja 3a7a4d BHYTPU CaMOW MaTeMaTHKU U MPUKJIaJIHbIX 3a-
nad. MIX ocBOEHHME MOMOXKET CTYAEHTaM JIOTUYECKH BEPHO, APIYMEHTHPOBAHO U SICHO CTPOMTH
YCTHYIO U MMUCbMEHHYIO Peub, YCIEUTHO NMPUMEHATh HAKOIUIEHHBIE 3HaHUS B PpodeccnoHaNbHOM
JESATEIIBHOCTH.

Heo6xoanmo ¢ camoro Havana 3aHATHH peKOMEHIO0BATh CTYAECHTAM OCHOBHYIO U JIOTIOJ-
HUTEJbHYIO JINTEPATYPy, a B KOHIIE CEMECTPA JaTh CIIMCOK BOIPOCOB ISl TOJTOTOBKH K DK3aMEHY.
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Ha nepBom 3aHsATHY MO JUCHMITIUHE CIEAYET 00513aTeNbHO TPOUHGOPMUPOBATH CTY/ICH-
TOB 0 BHJIE M (hOpME MPOMEKYTOUHOM aTTECTALIUH 110 TUCIUIIMHE, CPOKAX €€ MPOBEICHUS,
YCIIOBHSIX JIOIYCKa K MPOMEXYTOYHON aTTECTAllMU, TPUMEHAEMBIX BUAAX ITPOMEKYTOUYHOIO KOH-
TPOJIS.

W3noxeHne TeopeTUuecKoro MaTepualia JI0JKHO COINPOBOKIATHCS WILIHOCTPATUBHBIMU
IpUMepaMu, TIIATEIFHO OTOOPAHHBIMH IPENoJaBaTeIeM TaK, YTOObI TEXHUYECKUE TPYAHOCTU U
BBIKJIAJIKH [IPU PELLIEHUH 33Ja4l HE OTBJIEKAJIHU OT [VIABHOT'O: OCMBICICHUS UAEH U CYTH IPUMEHSI-
eMbIX MeTo10B. CllelyeT Bcerzia yKa3blBaTh IPUMEPbl IPAKTUUECKOIO PUMEHEHUS PaCCMOTPEH-
HBIX Ha 3aHATHUSIX YpaBHEHUU U POpMYyII.

[TpakTyeckue 3aHATHS JTOJDKHBI OBITH OPraHU30BaHBI MPENOaBaTeIeM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI Ha MEPHOJUYECKOE BBIMOJIHEHHE CTyIEHTaMU HEOOJNbIION caMOCTOs-
TEIbHON pabOTHI B ayAUTOPHUHM ISl IPOBEPKH YCBOCHHUS U3JI0KEHHOTO MaTepHraa.

[IpenoaBaTens, BeAYIINUN MPAKTHUECKUE 3aHATHS, JOJDKEH COTJIACOBBIBATh yueOHO-TeMa-
TUYECKUH IJIaH 3aHATHI € JIEKTOPOM, UCIIOJIb30BaTh €AUHYIO CHCTEMY 0003HAUCHUH.

[IpenogaBarento ciaenyeT 100MBATbCSI CUCTEMATHUYECKON HENPEPBhIBHON pabOThI CTYACH-
TOB B TEYCHHE CEMECTPa, HEOOXOIUMO BBISBIISITH CUIIBHBIX CTYICHTOB U MPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOT'0 poja OJIMMIIMAJaX U KOHKypcax.

CTyaeHT N0KeH OulylniaTh 3aMHTEPECOBAHHOCTh MPENOJaBaTess B JOCTUKEHUN KOHEY-
HOrO pe3yJjibTaTa: B NMPUOOPETEHHUU OOYYaIOUIMMUCS IMPOYHBIX 3HAHUM, YMEHHM W BiaJeHUs
HAKOIUICHHOH nH(opManuei uist pemeHus 3a1a4 B Ipo(ecCuoHaNbHOM e TEIbHOCTH.

6.1.1. O6pa3oBaTe/bHbIe TEXHOJIOTHH

Bo3MoxHO mpoBeieHNe 3aHATHI U aTTECTalluil B AUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTeMBbI JTUCTAaHIMOHHOTO 00y4enus ynupepcurera (CLO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MaTtematukay 3EKTPOHHBIX 00pazoBaTeibHbIX pecypcoB (DOP) (cm. m.4.4) .

[Topsiiok mpoBeieHus: paboOT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTICIBHBIMU PACIIO-
PSDKEHUSIMH ITPOPEKTOpA 10 Y4eOHOH paboTe W/WiK HEHTPOM y4eOHO-METOAMUYECKONH PabOTHI.

6.2. MeTtoanueckue yKkazaHus AJsi 00y4arOmUXCs M0 OCBOEHUIO U CHUTITHHBI
Pa3nesi: 31eMeHTHI JTMHEHOH aaredpbl

Martpuub! 1 onpeaeauTeau. [ Ipexae Bcero, CTy1eHT TOMKEH IMOHTh, YTO MATPULIA — 3TO
Tabinua yucen (mpuyeM 3Ta TabiMla MOXET UMETh OJMHAKOBOE YMCJIO CTPOK M CTOJIOLOB, a
MOKET OBITh U IPSIMOYTOJIBHOM), a ONIPEAETUTENb- 3TO YUCIIO, 3aMCHIBAEMOE B BUJIE KBAPATHOM
TaOJHIIBI, TO €CTh ONPEACIIUTENHN CYIECTBYIOT TOIBKO Y KBaJIPATHBIX MATPHIL.

Crnenyet 06paTuTh 0co000€ BHUMaHHE Ha ONEPAIIMI0 YMHOKEHHSI IPSAMOYTOJIBHBIX MATPHUI]
U TOHATH, KAKUM TOJIy9aeTCs TOPSIIOK MAaTPHIIbl — Ipou3BeAeHus1. OCOOEHHOCTh MAaTPHI] TAKKE
COCTOMT B TOM, YTO [TPOU3BEAECHNE MATPHULl HE IEPECTAaHOBOYHO, TO ecThb AB # BA .Crenyer 00s-
3aTeJIbHO YOEUTHCS B 3TOM, PEIINB COOTBETCTBYIOIINE 3a/Ja4H.

BaxxupiM sBIsleTcsl OHATHE 00paTHOM MaTpulbl. Hajgo 3HaTh yciaoBHe CyliecTBOBaHUS
00paTHOW MaTpHIIbl M AITOPUTM ee rmocTpoeHus. [locie ee BeIUMCIeHUs 11enecoodpa3Ho aenaTh

TIPOBEPKY NPABUILHOCTH PEllIeH s, BEITIONHUB oneparuio yMHoxeHns AA=E (gomkHa nomy-
YUTHCSA CIMHUYHAS MaTPHUILA)

17



[Mpu m3yyeHnn ompenenuTenell Haa0 YETKO YCBOWTH TOHSTHS MHUHOpPA, alre0panvdeckoro
JIOTIOTHEHUS, 3HATh MHOTOYHCIICHHBIC CBOMCTBa omnpenenutens. JJis OCBOCHUS TEXHHKHU BBIUKC-
JICHUsI OTIPEJCIHTENeH 1eIeco00pa3Ho, BBIOPAB IMPOU3BOJIBHBINA ONPEACIUTENb BBIINIE TPETHETO
MOPSIIKA, PACKPBITh €r0 PA3TMYHBIMH CIOCOOAMH, MPUMEHSS Pa3lIOKEHHWE M 10 CTPOKaM M TIO
cronbiam. OOpaTuTe BHUMaHKUE, KaKUE CTPOKH (CTOJIONBI) MPEAOYTUTEIbHEE BEIOMPATh IS pac-
KPBITUS ONPEIEIUTENS, YTOOBI yIIPOCTUTH ero BbrumcieHue. Oco0eHHO Y((HEKTHBHO BBHIYHCICHUE
OTIPENICIIUTEINS C TMOMOIIBIO 3JIEMEHTAPHBIX MPEOOPA30BAHMIA, MPUBOAIIAX €T0 K TPEYrOJIbHOMY
BUTTY.

[Ipu m3ydeHUM pEIIeHU CHCTEM JIMHEHHBIX anreOpandeckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAaHUE, PEXKJIC BCET0, HA IOHITHE PEIICHUS CHCTEMBI U YCIIOBUS CYIIIECTBOBAHUS Pellie-HUi
B 3aBUCHMOCTH OT COOTHOIICHHS MEXIy PAHIOM MAaTpPHUIbI, PAHTOM pACIIMPEHHOW MaTpHIIbI
CUCTEMBl W YHCJIOM HEWU3BECTHBIX M ypaBHeHUH. OOpaTHTe BHUMAaHHE HA YCIOBHS TPUMEHEHUS
dopmyn Kpamepa u meronma oOparHOi Marpuilbl. BHHMaTenbHO pa3OepuTe MPUMEPHI PEIICHUS
MPOU3BOJBHBIX CHCTEM JIMHEHHBIX aireOpanveckux ypaBHeHUW MeronoMm [aycca (BBemeHue Oa-
3UCHBIX U CBOOOJIHBIX TEPEMEHHBIX ).

Pa3nes: DiieMeHTHI BEeKTOPHOH aJredpbl

[Tpu n3y4eHnn TaHHOU TeMbl 0OpaTHTEe BHUMAHUE HA JIMHEHHBIC OIepaIliy HaJl BEKTO- paMH,
Ha MOHSATHS JITHSHHOW HE3aBUCHUMOCTH ¥ JIMHEWHOW 3aBHCUMOCTH BEKTOPOB, Ha (DyH/IaMEH-TaIbHOEC
noHsITHEe 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPOBAHHOTO Oasmca), Ha Paslio- KCHHE
BEKTOpa 110 0a3ucy.

3HaTh OmpeaesieHNe, TeOMETPHUYECKIE CBOMCTBA CKAIAPHOTO, BEKTOPHOTO M CMEIIAHHOTO
NPOM3BEICHUST BEKTOPOB, POPMYJIBI JJIs1 UX BBIUMCIICHUS B BEKTOPHOW M B KOOPJMHATHOU (hopMme.
OO0s13aTenbHO 3HATH M YMETh MPOBEPATH YCIOBUS OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH M KOMILIA-
HApHOCTH BEKTOPOB.

Pa3nen: koMIUIeKCHbIE YHCJIA 1 MHOTOYJIEHBI

B stom pasnene, mpexae BCero, HajO MOHATH, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PaCIIH-
pEHHEM MOHATHUS IEHCTBUTENBHBIX YUCEIl, 3HATh OIpeIeJIeHHE U TPpU (POPMBI 3aIHCH KOMILIEKC- HOTO
yrcna (anreOpandeckyro, TPUTOHOMETPUYECKYI0 W II0Ka3aTelbHYI), TEOMETPHYECKYI0 WH-
TEPIIPETAINI0 KOMIUIEKCHOTO YHCIIa M B3aUMHO-0/THO3HAYHOE COOTBETCTBUE MEXK]Ty MHO)KECTBOM

KOMILJIEKCHBIX YHCE M MHOKECTBOM TOYEK KOMIUIEKCHOM MockocTh. 3HaTh (Gopmyny Diinepa.
KommuiekcHble uncina MOXKHO M300pa)kaThb € MOMOIIBI0O BEKTOPOB HAa KOMIUIEKCHOM INTIOCKOCTH.
[TosTOMy omeparuu cI0XKeHHUs U BBIYUTAHHUSI KOMIUIEKCHBIX YHCEN MOTYT ObITh CBEJEHBI K Olepa-
IIUSIM CJIO’KEHHUS U BBIUUTAHUSI COOTBETCTBYIOLIUX BEKTOPOB.

Hano 3HaTh ¥ yMeTh BBINOJHATH ONEpallMd YMHOXKEHUS, JI€JI€HMSI, BO3BEICHUS B MOJIOXKHU-
TEJbHYIO CTENEHb KOMIJIEKCHBIX YHCEJ, 3alIMCAHHBIX B TPUTOHOMETPUUECKOI opMme, U3BjIeUe- HUS
KODPHSI N-OM CTENEHU W3 KOMIUIEKCHOTO YHUCIIA.

Cnenyer oOpaTuTh BHHMaHUE Ha TO, YTO MHOXECTBO KOMIUIEKCHBIX YMCEN SIBISIETCS 3a-
MKHYTBIM, TO €CTh JIt00asi anredbpanyeckas onepanus HajJ KOMIUIEKCHBIMHM YUCIIaMH HE BBIBOJIUT 32
npezesnsl 001acTH KOMIUIEKCHBIX YHCEIL.

Hano 3HaTh paznuuHble BUIbI Pa3I0KEHUsI MHOTOYJIEHA HA MHOXKHUTEIH JUIS CI1y4aeB, KO- Iaa
Cpelu KOpHEH MHOrowieHa MOTYT OBbITh KpaTHbIE, KOMIUJIEKCHbIE KOPHU. OTH CBEICHHS OyayT
UCIIOJIb30BAThCS, HANpUMEP, B HMHTETPAJBLHOM MCUUCIEHUU IPHU BBIYMCIEHUH HHTETPAIOB OT
JIpOOHO-pAllMOHAIBHBIX (DYHKIUH, TpPU PEIIeHUH JHMHEWHBIX OJHOPOAHBIX U depeHIanIbHbIX
yYpaBHEHMI N-TO MOPsIIKA C MTOCTOSTHHBIMHU KO PHUIIMEHTaAMH.

Pa3znen: AHaauTH4YeCKasi reoOMeTpUs

ITpy M3ydeHNN aHATUTHUYECKON IE€OMETPHUM CJIENYET, NMPEXKAE BCETO, MOHATh, YTO €€ 3aJayeil sB-
JsieTcs U3y4yeHHe TeOMETPUUYECKUX OOBEKTOB NMPH MOMOIIM AaHATUTHYECKHX METOJIOB aiaredpsl U
MaTeMaTHUYeCcKOro aHaiu3a. B ocHOBe Takoro mojaxoja J€XHUT METOJl KOOpAUHAT, BIIEPBbIE CUCTe-
MaThyecku npuMmeHeHHbId P. Jlexaprom. OCHOBHBIE MOHATHS T€OMETPUU (TOUKa, MpsiMas, TJIOC-
KOCTb) IBJIIFOTCS HEOTIPEAENIEMbIMH, U 111 UX OMMCAHUS IPUMEHSIETCS aKCHOMaTHYeCKUI Me- TOJ,
MO3BOJIAOLIMM YyCTAHOBUTH B3aUMHO OJJHO3HAUYHOE COOTBETCTBHE MEXKy MHOXKECTBOM TOUEKIIPSIMOI
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Y MHOKECTBOM J€MCTBUTEIBHBIX YHCEN U, TAKUM 00pa3oM, BBECTU cUCTeMY KoopauHat.Hano yetko
YCBOUTH Pa3NUuHble (POPMBI ypaBHEHUI MPSMOI U IIIOCKOCTU YMETh MEPEXOAUTH OTOIHON (POPMEI
K JApyroil. CneayeT OCMBICANTb W YCHEIIHO TPUMEHSTh pEHICHUs KIACCHYECKUX 3ajad
aHATMTHYECKON reoMCTpHUU O B3AUMHOM PACIOJIOKCHUU MIPAMBIX U HHOCKOCTCﬁ, YMCTb OIIPCACIIATH
YIJIbl U PACCTOSIHUS MKy Pa3IMYHBIMU T€OMETPUYECKUMU O0BEKTAMHU.

OTMmeTuM B 3aKIIIOYEHHE, YTO YCIEUIHOE HM3Y4YeHUE TUCHMIUIMHBI «JluHelHas anreOpay,
npuoOpeTeHrue HeOOXOAUMBIX KOMIIETEHIMH, YMEHUN U HAaBBIKOB BJaJIeHUS MaTEMaTHMUECKUM arl-
napaToM TpeOyeT OT CTYJEHTOB OOJIBIION caMoCTOATeNlbHONW paboThl. OOpaTuTe BHUMAHHUE, YTO
KOJIMYECTBO YaCOB, OTBOJAUMBIX Ha CAMOCTOSITENIbHYIO pabOTy B COOTBETCTBUH C YUEOHBIM ILJIa- HOM,
0oJIbIIIE YHCIa 9aCoB, OTBOJAUMBIX Ha BCC BU/IbI Ay AUTOPHBIX 3aHSITUN.

1. ®oH/1 O1IEHOYHBIX CPEICTB

7.1. MeTtoabl KOHTPOJIAA M OLEHUBAHMS Pe3yJIbTATOB 00y4eHH S

J171s1 KOHTPOJISI yCIIEBaEMOCTH M KaueCTBA OCBOEHUS IUCLUIUIMHBI HACTOSIILEN MpOrpaMMoin
MPEyCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIIEBAEMOCTH (TEKYIIUI KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTecTalus (3K3aMeH).

7.2. IIkaja 1 KPUTEPUH OIEHUBAHUSI Pe3yJIbTATOB 00yYeHHS
dopma NpOMeKYTOYHOM aTTECTALMHU: IK3aMeH

[TpomesxyTouHas aTTectanus oOyyaromuxcs B popMe sK3aMeHa POBOIUTCS 10 Pe3ysbTaTaM
BBITTOJIHEHHS BCEX BUIOB yUeOHOI pabOoThI, MpeayCMOTPEHHBIX y4eOHBIM IJIAHOM I10 JAaHHOH JHCIH-
IUIMHE, IIPY 3TOM YYUTBIBAIOTCS PE3YJIBTATHl TEKYLIEro KOHTPOJSA YCIEBAEMOCTH B TEUYEHHE CE-
MecTpa. OneHka cTeneHu AOCTHKEHHUS 00yJarolMMHMCS IUIAHUPYEMBIX PE3yJIbTaTOB O0YUYEHHS IO
JUCLHUIIIIMHE TIPOBOJUTCS MPENOJABaTENEM, BEAYIUM 3aHATUSA 110 JUCLHUIUIMHE METOJOM JKCIEPT-
HOM oueHKH. I1o uroram nMpomMeKyro4Hou aTTeCTaluu M0 AUCLUIUIMHE BBICTABISAETCS OLICHKA «OT-
JUYHO», «XOPOLIO», YIOBIECTBOPUTEIILHOY» UIIU «HEYIOBICTBOPUTEIBLHOY.

HIxkana oneHUBaAHUA Onucanne

BoinonHeHsl Bce o0si3aTeslbHbIE YCJOBUSI NMOATOTOBKHU CTY-
JAEHTAa K TIPOMEKYTOYHOM AaTTeCTAllMM, IIPEIyCMOTPEHHBIE
IporpaMMoi JucuuIuIHbl. CTyIEeHT NEMOHCTPHUPYET COOTBET-
CTBUE 3HAHUI, yMEHUI, HABBIKOB NIOKA3aTENSIM, IPUBEICHHBIM B
OTnuuHO TabJIMIax, oNepupyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIKaMH, MPUMEHSET UX B CUTYalUsX MOBBIIIEHHON CII0KHO-
ctu. Ilpu sTOoM MoOryr OBITH JONYLIEHBl HE3HAYUTEIbHBIE
OIIMOKM, HETOYHOCTH, 3aTPYAHEHUs IPHU IEepPEeHOCe 3HAHUU U
YMEHHI Ha HOBbIE, HECTAHJaPTHHIE 3a/1a4H.

BeironHensl Bce o00si3aTe/ibHbIE YCJIOBHS NOATOTOBKH CTYy-
AEGHTA K IPOMEXKYTOYHON aTTecTaluMu, IpPEeIyCMOTPEHHBIE
MporpaMMoi TUCHMILUIMHBL. CTYIEeHT AEMOHCTPHUPYET COOTBET-
CTBHE 3HAHUM, YMEHMI, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabIuIax, onepupyer NpuoOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,

Xopo1o
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HaBblKamu. B To jxe BpeMs Ipu OTBETE JOMYCKAET HECYIIECTBEH-
HbIE TOTrPEIIHOCTH, 33Ja4i PEIIaeT ¢ HeJI04YeTaMH, HE BIIUSIO-
UM Ha OOIITUH XOJ] peIICHUS.

Y 10BIETBOPUTEIILHO

Boinonnensl Bce o0si3aTesibHbIE YCJOBUSI NMOATOTOBKHU CTY-
JeHTa K IPOMEKYTOUYHOH AaTTecTallUM, IPEIyCMOTPEHHbIE
nporpaMMoil tucuuIuiuHbl. CTYAEHT AEMOHCTPHUPYET COOTBET-
CTBUE 3HAHUH, YMEHUI1, HABBIKOB MTOKA3aTENsIM, IPUBEACHHBIM B
TabIuIax, onepupyeT NpUoOPEeTEHHBIMUA 3HAHUSIMU, YMEHUSIMH,
HaBbIkaMu. Ho mokasbiBaeT HeriyOoKkue 3HaHUS, IIPU OTBETE HE
JIOTMyCKaeT IpyObIX OIMOOK WK MIPOTUBOPEUHii, OJJHAKO B (op-
MYJIMPOBAHUU OTBETa OTCYTCTBYET JIOJDKHAS CBSI3b MEXKIY aHa-
JU30M, apryMeHTallMell U BBIBOJAMH, B PEIIEHUU 3a/7a4 MOTYT
coJiepKaThCesl rpyOble ommOKu. 11 moaydeHus paBUIIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIOLIME BOIPOCHI.

HeynosnersopurensHo

He BeimonHeHbl o0si3aTe/ibHBbIE YCJOBHUSI NOATOTOBKH CTY-
AEGHTA K IPOMEKYTOYHON aTTecTauMu, IPEeIyCMOTPEHHbIE
nporpammont pucuuiuinHbl, MJIM cTyneHT neMoHCTpupyer He-
IIOJTHOE COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB ITPUBEICHHBIM
B Ta0JMIIaX, JOMYCKAIOTCS 3HAUNTENbHbIE OIIMOKU, IPOSBISETCS
OTCYTCTBHME 3HAaHUW, YMEHUMH, HABBIKOB IO psly MOKa3aresew,
CTYJIEHT MCIBITBIBAECT 3HAYUTEIbHBIE 3aTPYIHEHHUs IIPU OIIEPU-
POBaHUY 3HAHUSIMU U YMEHUSMH.

7.3. OueHO4YHBbIE CpeCTBA

Hepeqenb OICHOYHBIX CPEACTB M0 JUCHHUIIJIHHE

«JIuneiiHas anreopay»

HanmenoBanue
No
OLIEHOYHOTO Cpex-
/o
CcTBa

IIpencrasienue one-
HOYHOI'O CpE/ICTBa B
dOC

Kpatkas xapakTepucTHKa OI[CHOYHOTO
cpencTaa

1 KonTponbnas (ca-
MOCTOSITEJIbHAs)
pabora

(KP)

CpenctBo NpoBEpKH YMEHUN NPUMEHSTH
MOJTyYeHHbIE 3HAHUS JIJIs pellleHus 3a/1a4
ONPEACIEHHOr0 TUIA MO0 TEME WIN pa3-
Jeny

Kommiext KOHTPOJIb-
HBIX 3aJaHUM 110 Ba-
puaHnTamMm

2 | Pacuerno-rpadu-
yeckas pabora

(PTP)

CpencTtBo NMpoBEPKH YMEHUN IPUMEHATH
IIOJIyYE€HHBIE 3HAHUS I10 3apaHee OIpelie-
JIEHHOW METOJUKE Ul pEIIeHus 3a1ad
WIA 3aJaHuil 1O MOAYIIO WM JTUCLH-
IUIMHE B L[EJIOM.

Komrutekr  3amaHmii
JUIsl BBITIOJTHEHHS pac-
YeTHO-TpaUIeCcKOn
paboThI
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CpencTBO KOHTPOJIS, OPTaHU30BaHHOE KaK
crienManbHas 0ece/ia meIarornyeckoro pa-

YcTHBIN onpoc co- | O0THUKA ¢ O0y4aroIIMMCsl Ha TEMBI, CBS- Bomnpocsl o
3 OeceoBaHME, 3aHHBIE C M3YY4AEMON JMCIMILUIMHOM, U pac- | TeMam/paszenaM Auc-
(YO) CYMTAHHOE Ha BBISICHEHHWE 00beMa 3HAHHM LIHIITAHBI

00y4aromerocs 1o OonpeeIeHHOMY pas-
Aeiy, TeMe, IpodseMe | T.II.
CucreMa CTaHAapTH3UPOBAHHBIX 3aaHUIA,
Tecr HO3BOJISFOLIAs aBTOMAaTH3UPO- ®oHJ TECTOBBIX
(T) BaTh IPOLICAYPY MU3MEPEHHs YPOBHS 3Ha- 3amaHui
HUH 1 yMeHUI 00yJaromerocs.
5 | Ox3amenanuonnsie | CpecTBO TPOBEPKH 3HAHWW, YMEHHUH, | DK3aMeHAI[IOHHbIC
OMIIeTHI HaBBIKOB. MOKET BKITIOYATh KOMILIEKC TE€O- OMJIETEL.
pPETUYECKUX BOIPOCOB, 3aay, MpaKTHYe-

(3B) y Illkana oneHUBaHUS U
CKHX 3aJIaHHM.
npoueaypa MpUMeHe-
HUSL.
[Tpomexyrounas arrecta- | Dk3ameH (3 ) 1) ycrro (V)
s (I1A)

2) nmucemenHo (11)

7.3.1. Tekymuii KOHTPOJIb

OueHoYHbIE CPEACTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIFOUAKOT KOHTPOJIbHBIE BOIIPOCHI
U 3a/1aHus B hopMe OIaHKOBOT'O TECTUPOBAHUS JIJIsl KOHTPOJISI OCBOEHUS 00yUaOIIUMUCS Pa3/esioB
JTUACHUIUINHEL, iprem PI'P.

Conep:xanue pacueTHO-rpaduyecKoii padoTsl.

PacuetHo-rpadguyeckas padora Nel no JuHeiiHoi anaredpe.

Kpatkoe coneprxanue pacueTHO-TpaduuecKoil padoTHI:

Matpuusl u onpenenurenau. Pemenne cucreM JTUHEHHBIX anreOpandeckux ypaBHEHUN METo/aMu
["aycca, Kpamepa 1 06paTHOIl MaTpHUIBL.

PacuerHo-rpadguyeckas padora Ne2 nmo BeKTOpHOI ajaredpe.

Kpatkoe coneprxanue pacueTHO-TpaduuecKkoil padoThI:

Bekropsl, neiictBus Haja BekTopamu. CKalipHOE, BEKTOPHOE, CMELIAHHOE IIPOU3BEICHUS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 o aHaJIMTHYECKON reOMETPHH.

Kpatkoe coneprxanue pacueTHO-TpaduuecKoil padoTHI:

Pasznnunble BUBl ypaBHEHHH NPSMON U MJIOCKOCTU. B3anMHOE pacnoioskeHHe MpsIMBIX Ha MIOCKO-
CTH, TNTOCKOCTEM B MTPOCTPAHCTBE.

KoMIuiekT 3aganui il BLINOJHEHUSA
pacdetrHo-rpapuueckux pador (PI'P)

no aucuuruiiHe Jluneiinas anredpa

(HaI/IMeHOBaHHe ZII/ICHI/I]'[J'II/IHBI)

PI'P Nel, yactp 1

(—1 1 Oj (2 0 2\1
3amanve Nel. Tanpl Mmatpunel A="1 3 2 "u B='0 -3 3

L4 0 -3 1 1 -1
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Beimonuuts aeiicteus: A2 +8BT .

3ananue Ne2. [Ipo1oiKuTh JTaHHOE MATPUYHOE PABEHCTBO (2A+3B)2 —4A2 —B6AB =...

Y IIPOBEPUTH €r0 AJis MaTpull 4 U B U3 nepBoro  3ajaHusl.

3ananue No3. BoIyucnuTh onpeaenuTelb AByMs CIIocO0aMu: pas3iiosKeHUEM 10 IEPBON CTPOKE U
pa3JI0KEHUEM I10 IEPBOMY CTOJIOLLY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1

3ananue Ne4. Jliis faHHOM MaTpULbl HATH 00paTHY0 MaTpuily. Caenats IpOBEPKY.

(102
|1 10.
b12 3

3asanue No5. Peinnts matpuunoe ypaBuenue AXB =C (maiitu X). Caenars mpoBepky.

(-1 2) (3 4) (0 4)
A= ; B=| } C:k .
L2 1) 2 3 -9 3)

3ananue Ne6. Haiitu panr MaTpuIibl.

(1—1237)
05431’
‘238915|'
\3 —8 2 6 20)
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PI'P Nel, 3agaHusi 10 pelICHHIO CHCTEM JIMHEHHBIX aJire0panvecKux ypaBHeHU I

3aganue Nel. Pemuth cuctemy metogom Kpamepa. Caenats mpoBepKY.

Xt+4X —X3 =-2
2X, + 2%, +3%X; =7
3%, +6%, — 2, =1

3amanue No2. Pemuth cuctemy u3 Nel MeTomoM 0OpaTHON MaTPHITBL.
3aganue Ne3. Pemnts cucremy u3 Nel metoniom ["aycca.

3ananue Ne4. Pemuth HEOMHOPOIHYIO cucTeMy MeTosoM ["aycca. Halitu oOriiee pemeHue u 4act-
HOE pelleHueE.

jx1+xZ+ZX3+3X4:5
33X, + 2X, —4X; —2x,=1
| 5x, +4x, + 4x, =11

3amanue NoS5. Pemuth oqHOpoaHYIO0 cucteMy MetonoM ["aycca. Haittu o6uiee permenne u OCP.

2X1 +6X2 —9%X3 —9x4 =0
4, —5%; + X, =0

ixl +3%, — 7%, — 4%, =0
| 1 —=3X, +2%X; +5x, =0

PI'P Nel, gyacth 2

3amanue Nel. ITokazaTe, uTo BEKTOpsI M, N, P 00pa3yroT 6a3uc B MPOCTPAHCTBE U Pa3I0KUTh

BekTOp & Mo atomy Gasucy: M =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,-4,13).

3aganue Ne2. JTanbl BekTopbl M u M. BBIACHUTH — KOJUTMHEAPHBI JIM BEKTOPLL & 1 D .

=(28,-8,8), T=(-21,6,—6), a=2mM+n,b =2n—m.
VAN

Sanamme Ne3. Hain |@ ,ecmn  =642,|7]=2,(m,m) =135, & =6 -m.
| ]

Bananue Ned. Jlan AABC . Haittu £B,ecmn A(1;-1;2), B(3;3;2), C (7;1;2).

Baganue No5. Tlpu kakux 'x* BeKTOpbl & ¥ D TeprneHauKyIapHbI?

a=(x;1;-4),b =(x-3;12; x).
3ananue Ne6. HaiiTy uiomas napasienorpaMma, oCTPOEHHOro Ha BekTopax @ u b .

a=2m-5nb=m+n, |m|=12 |7|=3, (M m==.
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3ananue No7. Haiitu miomians Tpeyroipauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanue Ne8. Jlansl BeKTOpsl @, b, C. BBIACHUTH — KOMILIAaHAPHEI JIM BEKTOPBI. ECII BEKTOpHI He

KOMILJIaHAPHBI, TO HalTH 00BEM nmapajjiCjenuicaa, IOCTPOCHHOI0 Ha BEKTOpax a’ b , C H oIpene-

JUTH — KaKylo TPOIKY OHU 00pa3yloT.

a(1;-1;5),b (2;4;-2), ¢ (3;0;1).

3amanue No9. Jlns nuneiinoro oneparopa A 3ananbl oOpasbl 0a3uCHBIX deMeHTOB A€, Ae,, Ag;

. 3anucaTh MaTpuLy orneparopa 4 B Oazuce €, €,, €, W HalTH 00pa3

syemenrta X .

3ananue NelQ. Haiitu coOCTBEeHHBIC 3HAYEHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OIepaTopa,
3a[JaHHOTO B HEKOTOPOM Oasuce MaTpuued a [~ 4 1)

7 2

PI'P Ne 1, yactp 3

Baganue Nel. Tlpsimast |, mpoxomur yepes Touky A mapasuiensHo Bektopy (- Ipsmas |,mpo-

XOJHUT yepe3 Touky B mepnenmukynspao Bekropy N . Haiitu Touky nepecedeHus IpsMbIX U YOI

mesxny mavu, ecm A(3;5), (1;3), B (0;5), n (=3; 4).

3amanue No2. Jlana npsmas |, . Ilpsamas |, npoxomut uepes Touku A u B . Haiitui paccrositue ot

Touku nepecedenus npsambix |, u |, mo npsamoii | ;.

| _{x:—8t—3 A(4;0), B(7;3), 1,:9x-12y+2=0.

1 ly=3t+4,

3amanue Ne3. Haiitu paccrosaue ot toukn M o JIO IUIOCKOCTH O, IPOXOJSAIIEH yepe3 Touky A

neprieHANKysipHo Bektopy M, ecmu M (0; 1; 7), A(2; -1; 4), n (6; 22; -3).

3aganue Ne4. Haittu yros1 Mexy MIIOCKOCTBIO Ol U IIOCKOCTBIO B , TPOXOAIIEH Yepe3 TOUKHU

A, BuC,ecm a:5x+Yy+4z-28=0, A(5;25), B(3;7;0), C(-4;-3;-1). 24



3apanue NoS. 3ammcaTh KaHOHUYECKUE YpaBHEHH MIPSIMOH, 3aJJaHHOM OOIIMMHU ypaBHEHUSIMHU.

X+2y-92-10=0;
3X+4y+8z2-24=0.

3aganue Ne6. Haiitu Touky nmepecedenus npsiMoii | n mmockocty OL M yrosn Mexay HUMH.

X+2 'y z-1

- a 'X+2y-3z2-12=0.

3 4 -2

3aganue Ne7. Ilpsmas |, npoxoaut yepes touku A u B. Ilpsmas |, npoxomur uepes Touxy M

IEPIEHMKYIIAPHO TIOCKOCTH O . Halitu yrosn mesxay npsimbivu |, u |, 1 BbIsscHHTE — nexar n

OHHU B O,I[HOI71 IUIOCKOCTH UJIM CKPCIINBAKOTCA.

A(9;-3;1),B(4;4;,-5),M (-1;11;-11), a:2x+3y—-z-1=0.
(x+3)* |y
——+ ——= 1 yka3arb (HOKYCHI, IKCIICHTPUCUTET, TUPCK-

49 25
Tpuchl. [locTpouTh KpUBYIO, H300pa3UTh POKYCHI, TUPEKTPHCHI.

3ananue Ne8. Jlns JaHHOM KpUBOM

3ananue Ne9. ITpusectn ypasHenue kpuBoit 9x? — 25y? —18x + 200y — 616 =0 « kaHOHMYE-
CKOMY BHJTy ¥ IOCTPOHUTH KPUBYIO.
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KonTposabHbie 3a1anus (mpumMepbl)
Bapuanr.

1. Haiiti 3nauenms marpranoro mMuorowrena F ((A)

f(x):—x3+2x2—x+3,A=(_1 0\|
3 2
(=2 0 8 1 -5)
s 1 7 2 4
|8 2 -6 -3 -13
(11 -3 13 5 17

2. HaiiTu paHr MaTpHUIIbl IPHBEAECHUEM K CTYTICHUATOMY BI/I,Z[y|

1 2 1
3. BBIYHCIUTH ONPEICINTEIb IPUBEICHUEM K CTYIICHYATOMY BHIY 3 -5 3
2 17 -

4. Haiitu matpuily, o6paTHyro aaHHO# (a). PemmTs MaTpuuHoe ypaBHeHue (0)

1 2 1 (1

(@ 3 -5 3 (6)| _2\|[x ~ (—2 3 5\|
_ 13 _

|2 7 —1( K3 4) ! O)

\ )

S. Pewuthb cucTEMY ypaBHEHHHM. YKa3aTh 00IIee U OJJHO YaCTHOE PelieHuE (a).

Pemuts cuctemy ¢ moMorip0 oOpaTHON MaTpuIlsl U o popmynam Kpamepa (6)

£4X1+9X2—5X3—8X4=5 lx1+2xZ+X3:5

(@) 13X, + 77X, —2X; —4x, =4 (6) 13X, = 5%, +3%x; =7
|2x +5X +X +3x =3 |2x +7x —x =13
L 1 2 3 4 L 1 2 3

Bapuant

1. Pacrincats pasnokeHne BeKTopa X 10 BEKTOpaM B, a,F

x=1{5-121}, p={1-30}, q={1,-11}, r={0,-1,2}

2. KommmneapHs! 11 BeKTOps! P 1 ( ?

a={2,01}, b={-231}, p=2a+2b, g=3a-2b

3. Jlana nmupamuza ¢ BepumHamu B Toukax AAAA,.
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A1(-2,4,8), A2(4,-1,2) , A3(-8,7,10) , As(-3,4,-2)

Havitn

a) yroj MexXIy pedpamu

0) oowvem mupamusr A A, AA,

B) JUIMHY BBICOTHI OIyIIEHHON Ha rpaHbA A, A,

I') HAWTH JUTHHY MEHaHbI, IPOBEICHHYIO n3 BepinuHbIAL K pedpy A, A,

4 BBIYUCIIATE TUIOIIAIb APaIENorpaMMa, MOCTPOEHHOTO Ha BEKTOpax & u b O — yros Mexy BeKTo-pamu ]
T

nga=2p+q,b=p-3g.p=2,9=2,a=4".

Bapuant

1. Haiitu paccrosiaue ot Toukn Mo 1o mmockoctn (M1M2M3 ):
Mo (-9;10;2), M1(0;7;-4), M2 (4;8;-1), Ms(-2;1;3)
(X+y+2-2=0

2. BeInucaTh KAHOHUYECKOE YPABHEHHE MPSMOI: ZL

X-y-3z+6=0

3. HaifTi TouKy mepecedeH s mpsMoii 1 IIOCKoCTH: X~ 2 _y- 3 _Z +1 g X+y+22-9=0.
1 1 -4

Yy _z

-1 1

4. Haiitu Touky P cummerpuunyio Touke P otHOCHTENBHO npsmoii | P(O;—l;S) u X-1
1
1

S. Hammcath ypaBHEHHE IUIOCKOCTH O Mpoxojsiel uepes Touky Mo u neprneHukyisipHo MPSIMOM

(MiM2): Mo (3;2,0), M1(4:1;5), M2 (2;-1;4).
6. HaiiTu KOCMHYC yIiia MeXIy TUIOCKOCTAMH OL; ¥ OL2
o1 :3X—y+3=0, a2 :x-2y+52-10=0

BapuaHT 3a1aHii NPOMEKYTOYHOI'0 TECTA
( -2 0 8 1 -5
7

1.1. HaifTu paHr MaTpHILbl IPUBEICHUEM K CTYIIEHIaTOMY Bmly|

1.2. Pemuth MaTpUYHOE YpaBHEHUE (1 -2)
-2

= 4JLX=[3 -1 0/‘

jX1+2X2+X3 =5
1.3. Pemnts cucremy no ¢popmynam Kpamepa 33X, = 5%, + 3%, =—7
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|2x +7x —x =13

2.1. Hammucath pasnoxkeHue BekTopa X MO BEKTOpaMm B,a,lj )Z= {5, —12,1} , 6 = {1,—3,0} , q_>= {1,—1,1} ,

r={0-1,2}

2.2. BoIUHCIHTH IO/ HapaJlIeorpaMMa, OCTPOCHHOTO Ha BEeKTopax a u bo- yron Mexy Bektopamu P u (

Tlara mpamia ¢ seprmmams 5 TouxaxA A A, A, (6,1,3), A, (6,-2,~3)Aq(2,2,0), A,(=5,1,0)

HaifTy [UIHHY MeIHaHbI, IPOBeIeHHyIo 13 Bepurkasl Al K pebpy AZ A3

x-2_y-3_z+1 X+y+22-9=0.

3.1. Haiitn ToUKy nepecedeHus NpsIMON 1 INIOCKOCTH:

1 1 -4

x-1 vy

3.2. Haiitu Touky P CHMMETPHUHYIO TOuKe P OTHOCHTENBHO mpsIMOi |t P (0; —1;3) u
1 -1 1

3.3Hamucars ypaBHeHue miockocT Ol TMpoxomsmiel gepe3 TOUKy M 0 ¥ mepneHauKynspHo  mpsmoin (M1l ) . Mo (3; 2;0)
, M1 (4;1,5), M2 (2;-1;4).

4.1. Jlana xpuBas BTOpOro mopsaka X2 + 4y? —12x +16y +16 = 0 . ITomy4uTsh KaHOHHYECKOE YpaBHEHHE KPHBOI M OCTPOHTS .ee

! ! ’
4.2. CocTaBUTh MaTpHIly Tiepexoja ot 6asuca € ,€ ,€ k 6asucy € ,€ ,€ | ecim

=€ —€, +6;; €

&'

&

)

=26, +6, +6,; =€ +26€, +6€

w

Kpurepun ouenku:

- OLICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIM OH PEryJISIPHO B TCUCHHUEC CEMECTPA NPCACTABIIAI
peliCeHus 3a1a4, BBIITOJHUII ITOJIHOCTHIO BCC 3alaHUA U UX 3allIUTUII, OTBETHUB HAa BOIIPOCHI IIPEIioaa-

BaTeIIs;

- OLICHKA «HEC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIM OH HCPCTYIAPHO B TCUCHUC CEMCECTpaA MPCIa-

CTaBJIAI PECIICHUA 3aaa4, BBINTOJIHUI 3aJaHUA HE MMOJIHOCTBIO HIIN BOO6HI€ HE IpCACTaBJIAI pa6OTBI
Ha IPOBCPKY, NOMYCKACT CYIICCTBCHHBIC HCTOYHOCTU B OTBCTAX HA BOIIPOCHI IPCIIOAaBATCIIA.

Jlis mpoBeieHus TEKYIEero KOHTPOJIS 3HAaHUN CTYAEHTOB B JUCTaHIIMOHHOM (hopmare B pas-
paboTaHHBIX Kadenpoit «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIe (MPOOHBIE) Te-
CTBI.
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7.3.2. [IpoMexyTOUHAS aTTECTALMS
KommiekT Bonpocos

JUHEWHASA AJITEBPA

Matpuupbl, TUIIBI MATPUL]

Omnepaiuu ¢ MaTpullaMH, UX CBOMCTBA.

YMHOKEHHE NPSIMOYTOJIbHBIX MaTPULL.

Marpuunas gopma 3anucu cUCTEMbI JUHEHHBIX alre0pandyeckux ypaBHEHH.

Ornpeaenureny U X CBOMCTBA

[TonsTue onpeaenuresns. MUHOPSHI U anredpandeckue J0MOTHEHUS.

CucreMbl TMHENHBIX aIreOpanyecKux ypaBHEHHUM, OCHOBHBIE IOHATHS U OIIPEIEICHMUS.

IIpaBuio Kpamepa pelienust cuctem JIMHEHHBIX YpaBHEHUM.

OOpatHas MaTpula 1 €€ BEIYUCIICHUE. Y CIIOBUE CYILIECTBOBAHUS OOPaTHON MAaTPHIIBL.
10 Pemienue cucreM JIMHEHHBIX allreOpandeckux ypaBHEHUI METOJJOM OOpaTHOM MaTpPULIbI.
11. Metoa 'aycca perieHust cUCTEM JTMHEHHBIX YpaBHEHHH.
12. Penienne npon3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHEHHH MeTooM ["aycca.

Panr matpunel. Teopema Kponekepa — Kanemu.
13. [lonsTue onpenenutens. MUHOpPHI U asireOpandeckre JONOJHEHNUS.
14. Cuctemsl IMHENHHBIX aJlreOpandyeckux ypaBHEHUIN, OCHOBHBIC ITOHATHS U ONIpEACICHUS.
15. IIpaBuno Kpamepa perienus cucreM JUHEHHBIX YpaBHEHUH.
16. O6paTHast MaTpuIia U €€ BEIYUCICHHE. Y CJIOBHE CYIIECTBOBAHUS OOPAaTHOW MAaTPHIIBI.
17. Pemienune cucteM JIMHEHHBIX anreOpanyeckuX ypaBHEHUH METOJIOM 0OOpaTHOW MaTpHIIbI.
18. Meron ["aycca pelieHus CUCTEM JTMHEHHBIX YPaBHEHHIA.

oSN LN E

19. [NonsTue onpenenutens. MUHOPHI 1 areOpandecKue JOMOTHEHNUS.

20. CucteMbl JIMHEHHBIX areOpandeckux ypaBHEHUH, OCHOBHBIE ITOHATHUS U ONIpE/IEIEeHUsI.

21. TIpasuno Kpamepa pemieHus CHCTeM JTMHEHHBIX YPaBHEHUH.

22. O6paTtHast MaTpula U €€ BbIYMCIIEHHUE. Y CIIOBHUE CYIIECTBOBAHUS OOPAaTHOW MAaTPHIIBI.

23. Pemenne cucteM JMHEHHBIX alreOpandecKux ypaBHEHHI METOI0M 00paTHON MaTpPHIIBL.

24. Metop I"aycca perieHnst ciucTeM TUHEWHBIX YPaBHEHUH.

25. Pemienne npou3BOIbHBIX CUCTEM JTMHEWHBIX YpaBHEHUI MeToioM ["aycca.

26. Panr matpunel. Teopema Kponekepa — Kanemm.

27. OnHOpOAHbIE CHCTEMBI TMHEWHBIX ypaBHEeHUH. KpuTepuil cyiiecTBoBaHMsS HETPUBHAIBHBIX pe-
LIECHUI.

28. IlonsTHe BEeKTOpa U JIMHEHHbIE ONepaliy HaJl BEKTOPaMH, CBOICTBa onepanuii.

29. JIunelinasi KOMOMHAINS BEKTOPOB.

30. JIuneiinas HE3aBUCUMOCTD M JIMHEWHAs 3aBUCUMOCTh T€OMETPHUECKUX BeKTOpoB. Kpurepwii nu-
HEWHOHN 3aBUCUMOCTH.

31. ITonstue 6azuca. KoopauHaThl BEKTOpA.

32. OproHOpMHpPOBaHHEIH 0a3uc. Pa3noxxeHne BeKTopa 1o BEKTOpam Oasmuca.

33. YnopsimoueHHasi TpOiika BEKTOPOB.

34. CxanspHoe, BEKTOPHOE U CMEIIaHHOE TIPOM3BE/ICHNUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.
35. YcnoBust opTOroHATBHOCTH, KOJUTHHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB.

36. JIuHelHBIE TPOCTPAHCTBA.

37. Matpuna nepexoja ot 6asuca k 6a3ucy.

38. CoOcTBEeHHBIE BEKTOPHI M COOCTBCHHBIC 3HAYCHHSI MATPHIIHI.

AHaJIUTHYECKAS reoOMeTpUs

1. Cucremsl koopauHart. JlekapToBbl IPSIMOYTOJIbHBIE KOOPIMHATHI HA MJIOCKOCTU U B MPOCTPaH-
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CTBE.

ITonsipHast cucrema KOOpAUHAT.

Paznuunble TUIIBI ypaBHEHUN IJIOCKOCTH U IIPSIMOIA.

Bbruncnenne paccTossHUN MeXAy ABYMsI TOUKaMH, TOYKOM U MPSIMON, TOYKOU U INIOCKOCTBIO.
Boruncnenue paccTosiHUs MEXy CKPEIMBAIOIIMMHUCS MTPSIMBIMU.

Brruncnenue yrioB MeKy ABYMs IIPSIMBIMU, IPSMOH U IIJIOCKOCTBIO, ABYMS IUIOCKOCTSIMH.
Kpussie BTOpOro nopsjika ux reoMeTpuIeCcKre CBOMCTBA U ypaBHeHus. [ [puBenene KpuBou BTO-
poro nopsika K KA HOHH4eCKOMY BHUJLY.

8. Kanonuueckue ypaBHEHHUS SIUIHIICA, TUIIEPOOIIBI, TAPaOOIIBI.

9. VYpaBHeHHE NOBEPXHOCTU BTOPOT'O MOPSAIKA.

10. Kanonnveckue ypaBHEeHUs cepsl, IUTUICON1a, KOHYCOB, THUIIEPOOIONUI0B, TapaboIOn I0B.

Nooabkown

DK3aMEeHALMOHHBIE OMJIEThI

Haznauenue: Mcnonb3yroTcs U1l IpoBeieHus npoMexxyTouHoi arrectauuu (ITA) mo nucuumuivze
«JIunelinas anredpa.
Pernament sx3ameHa: - Bpemst Ha HOArOTOBKY T€3UCOB OTBETOB - 10 45 MUH.

- Cr1oco® KOHTPOJIS: YCTHBIE OTBETHI.
KoMIUIeKTBI SK3aMEHAIIMOHHBIX OMJIETOB JOJKHEI COIepKaTh OmieToB Ha 25-30% Ooubiie yncia
CTYZAICHTOB B IpymIie (XpaHsaTcs Ha Kadeape «MaremaTuka).
Tunosblie BapuaHThbI OMJI€TOB NPUJIATAOTCS.

MHUHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALINN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXXJIEHME BBICILIET'O OBPA3OBAHUS
«MOCKOBCKHWI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWI TOJUTEX)

@akynbTeT 0a30BBIX KOMIIETEHIIUH, Kagenpa «MaremaTtuka»
Huctunnuna «JIuHeitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

=

Onpenenurenyu U UX CBONCTBA.
2. PemuTs MaTpuuHOE ypaBHeHHMEe XB=A, eciu A:I(l 2), B:(_l 2)

\2 1) Lo 1)|'

o X1+ 2% =-1
3. Pemuts CUCTEMY MCTOJJOM 06paTHOI/I MaTpulbl 2% —3x 1’22 .
4 — =

4. JlaHbl BEKTOPHl a =(-598), b=(-3,1,-2), ¢ =(-8,10,-10). IIpoBepUTh — KOMIITAHAPHBI JIK OHH.
Ecnu Het, HaliTH 00beM napaienenuresia, IoCTPOSHHOTo Ha BEKTOpax -
a,b,c.
5. Haiitu yron Mexay BeKTopaMu a=(1,-2-2) ub =(2,0,1).

YTBepxkaeHo Ha 3aceqanuu kadeapsl MaTemMaTuku « 03» 05 2023 r., mpotokon Ne 10

H.o. 3aB. xadenpoit H.B. Bacunbesa / /
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUNCKON OEJEPALIMN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUPEXXJIEHHME BBICILIET'O OFPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMMU NOJUTEX)

@akynpTeT 0a30BBIX KOMIIETCHIIUH, Kadenpa «MaremaTtuxa»
Hucnunmuna  «JIuHeitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUJIET

1. Jluneiinas komOuHaNUs BeKTOpoB. bazuc. KoopauHatel BekTopa.
12 -1
2. Bpruucnoute onpenenurenb MaTpulpl C= AT, eciii A= (3 1 0.

L011J

. [4%1 — 2%z +3xs =12,
3. Pemwure cucremy ypaBHeHu MetogoM ['aycca X +5x —3x =1,

% 1 2 3
lel +3%, —2%3 = 3.
4. Tlokazartb, 4To BeKTOpHl M =(1,-1,2), n=(2,0,3), p=(-2,-1,1) oOpa3ytoT 6a3uc B MPOCTPAHCTBE.

5. Hano of1iee ypaBHeHUE IpsIMON  —2x +3y —5=0. HamucaTe: ypaBHEHUE MPSAMOIA C YIIIOBBIM KO-

s¢unrenTom; ypaBHeHHE IPSIMON B OTpPE3Kax; HOPMAJIbHOE YPaBHEHUE PSIMOH.

YTBepxkaeHo Ha 3aceqanuu kKadeapsl MaTemMaTuku « 03» 05 2023 r., mpotokon Ne 10

W.o. 3aB. kadenpoii H.B. Bacusnnesa / /

Jst mpoBeieHus MPOMEKYTOYHOTO KOHTPOJIS 3HAHUH CTYIEHTOB B JUCTAHIIMOHHOM (popmaTte
B pa3zpaboTaHHbIX Kadenpoil «MareMaTrkay OHJIaMH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.

31



