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1. Henn, 3a1a4m ¥ IVIaHUPYeMble Pe3yJIbTAThI 00yUeHUs! 10 JUCHUIIIHHE

K oCHOBHBIM ye/i.m OCBOCHUS TUCIUIUIMHBI «JInHEelHas anrebpay cielyeT OTHECTH:

— BOCHUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KYJIbTYphI;

— MpUOOpETEeHUE CTYACHTaMU HIMPOKOTO Kpyra MaTeMaTH4eCKUX 3HaHUN, YMEHUIN U HaBBIKOB;

— pa3BUTHE CIIOCOOHOCTH CTYICHTOB K MHAYKTUBHOMY U JCTYKTUBHOMY MBIIUJICHHIO HAPSTY C
pa3BUTHEM MATEMAaTUYECKON MHTYULINH;

— YMCHHE CTyICHTAMH Pa3BUBATh HABBIKM CAMOCTOSATEIHLHOTO U3YYCHHS YI€OHOW U HAyYHOM
JINTEPATYPBI, COAEPKALIEN MATEMATUUECKUE CBEJACHUS U PE3YJIbTATHI;

— TMOATOTOBKY CTYJCHTOB K JIETEIILHOCTH B COOTBETCTBHH C KBATU(UKAIIMOHHON
XapaKTePUCTUKON OakaaBpa Mo HAIMPABJICHUIO, B TOM YUCie (POPMHUPOBAHUE YMEHUN
UCIIOJIb30BaTh OCBOEHHBIE MaTEMAaTHUYECKHE METO/IbI B MPOPECCUOHATBHON JAEITEITbHOCTH.

— MOATOTOBKY BBICOKOKBAITM(DUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUSIX U(POBOH
TypOYJICHTHOCTH ¥ BBICOKUX TEXHOJOTHYECKHX PUCKOB COBPEMEHHOU MU(PPOBOI
SKOHOMUKH.

K oCHOBHBIM 3a0auam OCBOCHUS TUCIUTUTHHEI «JIMHEHAs anredpay» cleayeT OTHECTH:
— OCBOGHHE CTYyJIEHTAaMH OCHOBHBIX TMOHSTHH, METOAOB, (GOPMHUPYIOIIUX  OOIIYIO
MaTeMaTU4YeCKYIO MOATOTOBKY, HEOOXOIUMYIO JIJIsl YCIIEITHOTO PEIICHUS MMPUKIIATHBIX 337124,
— ¢opMupoBaHue y cTyaeHTa Tpebyemoro Habopa KOMIETEHIIM, COOTBETCTBYIOIIMX €ro
HaIPaBJICHUIO TIOJITOTOBKA M OOECIEYMBAIOIIMX €0 KOHKYPEHTOCIIOCOOHOCTh HAa PBIHKE

Tpynaa.

O6yuenne mno aucuumuHe <«JluHeiiHas anreOpa»
y OOY4YarOMIMXCsl CISTYIOIIMX KOMIICTSHITHI:

HampaBlIeHO Ha (OpMUPOBaHUE

Koa v HaumMeHoBaHHe KOMIIETEH NI

HNHaukaTopbl JOCTHXKEHUST KOMITeTEHITHH

OIIK-1. Cnocoben 3a1a4u

npo(heCCHOHATBHON AEATEIBHOCTH HAa OCHOBE

pemaTh
UCIOJIb30BAHUS TEOPETUUECKHUX "

MPAKTUYCCKUX OCHOB €CTCCTBCHHLBIX n
TEXHUYCCKUX HAYK, a TAKXKE MATECMATHYCCKOI'O

arrapara

HNOIIK-1.1.

IIpumenser:

- METOJIbI PEIICHHMSI PUKIIAHBIX 33]1a9
poeCCUOHAIBHON eATETHHOCTH,
(byHIaMeHTaIbHBIC 3aKOHBI, OTTICHIBAIOIINE
M3y4aeMbIil POIlecC WM SIBJICHUE;

- METO/bI 00paObOTKH pacueTHBIX U
AKCIIEPUMEHTATIbHBIX JTAHHBIX BEPOSATHOCTHO-
CTaTHCTUYECKUMHU METOJIaMU;
HNOIIK-1.2.

VYwmeer:

- BBISIBIISITH M KJIaCCU(DUIIMPOBATH
dusznyecKre, 1 XUMUIECKHUE U IPyTHE
MPOIIECCHI, TPOTEKAIONIUE HAa 00bEKTE
npodeccnoHanbHOM e TEIbHOCTH;

- IPUMEHSATH TUIIOBBIE 33/1a4H TEOPUU
ONTUMU3AINH B TPO(HECCHOHATEHOM
JESITENIbHOCTH;

- OTIPENIEISITh XapaKTePUCTHUKH poIiecca
(SIBJIEHUS), XapaKTEPHOTO 751 OOBEKTOB
poeCCHOHAIBHOMN JeSTEIHPHOCTH, Ha
OCHOBETEOPETUYECKOTO
(9KCIIEpUMEHTAITLHOT0) HCCIICIOBAHUS;




- IPEICTaBIATH 0A30BbBIC IS
npodeccnoHanbHOM cheprl pU3nIecKux
MIPOIIECCOB (SIBJICHUI) B BUJIC
MaTeMaTh4ecKoro(ux) ypaBHeHHsI(i),
000CHOBaHHE IPAHUYHBIX M HAYaJTbHBIX
YCJIOBUI;

HNOIIK-1.3.

Braaneer:

- METOJIaMH PEIICHHS HH)KCHEPHBIX 3a7a4 ¢
MPUMEHEHHEM MaTEeMAaTHYECKOTO armapaTa u
MIPUKJIATHBIX TPOTPaAMM PacueTa;

- METOJJaMU PEILIECHNS YPAaBHECHHU,
OTHMCHIBAIOIIUX OCHOBHBIE (PU3HYECKUE
MPOIIECCHI, C MPUMEHEHHEM METOJI0B
MaTEMaTUYECKOr0 aHAIN3a;

- CII0co0aMu OIICHKH aJIcKBaTHOCTH
pPE3yNbTaTOB MAaTEMaTUYECKOTO
MOJICTTUPOBaHUs1, POPMYITUPOBAHUE
MIPEIJIOKEHUH TI0 UCTIOJIB30BAHUIO
MaTEeMaTHYECKON MOJICIH JUIS PEIICHUS 3a/1a9
PO eCCHOHAITBHON NEATEITHHOCTH

2. MecTO0 IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

Juctunnuna «JluneiliHas anreGpa» OTHOCHUTCS K 0O0s3aTeNIbHOM YacTH 00pa30BaTEIbHOU
nporpammsl 6s10ka b1 «/{uctunmunasr (MoLyIn)».

JucuunnuHa «JIunelinas anredpa» obecrnieunBaeT N3yuyeHue AUCLIUILIINH:
B ob6s3amenvnoi wacmu:

— MareMaTnuecKkui aHaJIn3;

— duzuka;

— TexHOJIOrMM CKYCCTBEHHOT'O MHTEIIEKTa,

— HauepraTensHas reoMeTpusi, HHKEHEPHAs U KOMITbIOTEpHAas Tpaduka,

— Teopernyeckass MEXaHHKA;

— ConpoTuBieHne MaTepHUasoB.

B uacmu, ghopmupyemoii yuacmnukamu ob6pazoeamenbHuvlX OMHOUWEHUN.
— Pacder npocTpaHCTBEHHBIX CTPOUTEIBHBIX KOHCTPYKIINN;
— TexHonoruu HHGOPMALIMOHHOTO MOAECTUPOBAHNS B CTPOUTENILCTBE.

B uacmu snexmuenvix oucyunium:
— VHHOBanMoOHHBIE MOAXOABI B TPaIOCTPOUTENHCTRE;
— CucreMbl YMHOTO JJoMa ¥ aBTOMAaTH3alIHsI HH)KEHEPHBIX CUCTEM;
— AHanm3 ¥ IPOEeKTHPOBAHNUE TOPOJICKOTO TPOCTPAHCTBRA.

3. CTpyKTypa U cojep:KaHue IUCUUIINHBI

OO011ast TPYI0EMKOCTh TUCIUILTAHBI COCTaBIsIeT 3 3aueTHbIe equHuIbl (108 gacos).



3.1 Buabl yueOHoii padoThl U TPYA0EMKOCTH

(mo ¢popmam 0OyueHwHs)

3.1.1. Ouno-3a04Has popma 0O0ydIeHUs

Ne Bit yuenoii padoThI KoanuecTBo CemecTp
n/n 4acoB 1
1 | AyauTopHble 3aHSATHSA 28 28
B ToM uucne:
1.1 | Jlexuun 8 8
1.2 | CemuHapcKue/mpakTHYECKUE 3aHITHS 20 20
1.3 | JlabopaTtopHbie 3aHATHS 0 0
2 | CamocTosiTe/ibHasi paboTa 80 80
B ToM uucne:
2.1 | PI'P 30 30
2.2 | IlogroToBka K ceMHHApY 40 40
2.3 | IlogroroBka K 9K3aMeHy 10 10
3 IIpome:xyTOUHAsI aTTEeCTALMSA
3auet/aud.3auer/IK3aMeH - DK3aMeH
Hroro 108 108

3.2 TemaTnyeckuii MJIaH M3y4YeHHs TUCHUTITIHHBI

(o dhopmam oOyueHus)

3.2.1. OuHo-3a04Has popmMa 00ydeHUs

TpynoemkocTs, 4yac

AyautopHasi pabora
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Pa3nea 1. DiieMeHTBI JIMHEHHOI
1 A 30 2 4 0 0 24
ajnredpbl
Tema 1. MaTpuisl, 1eicTBUS Ha,
1.1 PHHEL A A 8 2 2 0 0 4
MaTpULIAMH
Tema 2. Onpenenurenu, UX CBOWCTBA U
1.2 | Berunciienne. MarpudaHas 3amnmch 4 0 0 0 0 4
CUCTEMBI JINHEWHBIX YPaBHEHUU
Tema 3. OOparHas MaTpuLa u ee
1.3 | Beuucnenue. MarpuuHas 3anmch 4 0 0 0 0 4
CUCTEMBI JINHEWHBIX YPaBHEHUU
Tema 4. CucteMbl TMHEHHBIX
anreOpanvdeckux ypaBHEHUH, OCHOBHBIE
1.4 | mousTus u onpenenenus. Pemenne 6 0 2 0 0 4
CUCTEM JIMHEMHBIX YPAaBHEHUI METOJIOM
Kpamepa, MmeTo1oM 00paTHOM MaTpHIIbI
Tema 5. PemreHue cucreM JTUHEHHBIX
1.5 o 4 0 0 0 0 4
ypaBHeHul MeTonoM I'aycca. Panr




Matpuubl. Teopema Kponekepa-
Kanesmuu

1.6

Tema 6. Meton 'aycca B
MPOU3BOJIBHBIX CUCTEMAaX JIMHEUHBIX
ypaBHeHU. OHOPOIHBIE CUCTEMBI
JIMHEWHBIX YPABHEHUHN

Pasnes 2. BekTopsbl.

28

20

2.1

Tema 1. JIunelinbie onepanuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHeiHbIE
KOMOMHAIMH BEeKTOPOB. JIMHEIHHO
HE3aBHCHUMBbIE U JTUHEHHO 3aBUCHUMBIE
CUCTEMBbI BEKTOPOB.

2.2

Tewma 2. [Tonstue 6a3uca. Koopauaarsl
BekTopa. KommmHeapHOCTS,
OpPTOTOHAJILHOCTh M KOMIUIAHAPHOCTh
BEKTOPOB.

2.3

Tewma 3. CkansipHO€ IPOU3BENCHHE
BEKTOPOB U €ro CBOMCTBA. BekTopHOE
IIPOU3BE/ICHUE IBYX BEKTOPOB, €TO
CBOMCTBA.

2.4

Tema 4. CmenianHOE MPOU3BEICHUE
TpeX BEKTOPOB U €r0 CBOMCTBA.
Brruncnenue oobema
napajuiejenumnesaa. Y cioBue
KOJUTMHEAPHOCTH, OPTOTOHATIBHOCTH H
KOMIUTAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIH Oa3uc.
Brruucienue ckajasipHOro, BEKTOPHOTO
Y CMEIIaHHOTO TIPOU3BEICHUI
BEKTOPOB, 33JJAHHBIX KOOPJAUHATAMU B
OPTOHOPMHMPOBAHHOM Oasuce.

2.5

Tewma 5. JInnelHbIE IPOCTPAHCTBA.
PazmepHocCTb 1 6a3uc JIMHEHHOTrO
IIPOCTPAHCTBA.

Martpuua nepexona ot 6asuca k 6a3ucy
npeoOpa3oBaHue KOOPJHHAT BEKTOpa
npu u3MeHeHuu 6azuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHbIE 3HAUECHUS
JIMHEMHOTO oIeparopa.

Pa3zgen 3. KoMmiekcHbIe YHCIa U
MHOTI'04JIeHbI

18

12

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucen. @opMbl 3aITUCH KOMIIEKCHBIX
qucell.

10

3.2

Tema 2. Onepanuu HaJl KOMIUIEKCHBIMU
quciamMu. Pa3noxeHne MHOro4jieHa Ha
MHOKUTEIN OCHOBHAs TeOpeMa
anreOpsl

Pa3znen 4. Anaaurnueckas
reoMeTpus

32

24

4.1

Tema 1. Cuctembl KOOpAMHAT.
PasnuuHble TUIIBI ypaBHEHUN
IJIOCKOCTH

4.2

Tewma 2. Paznuunble TUIIBI ypaBHEHUN
IIPSIMOM Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE




Tema 3. B3auMHoe pacrnosoxeHue
MPSIMBIX Ha IJIOCKOCTH U B
IIpocTpaHcTBe. Berancinenue

43 paCCTov;IHI/IfI MEXIY JIBYMs TOUKAMH, 8 0 ) 0 0 6
TOYKOM U NpsAMON. B3aumHoe
PaCIIOJIOKEHUE IIIIOCKOCTEM.
Brrunciienue pacCTOsSTHUN MEXITY
TOYKOH U TNIOCKOCTBIO

4.4 | Tema 4. Kpuble BTOpOro nopsiika ux
Ir€OMETPUYECKHUE CBOWMCTBA. Y pABHEHMS
aJuMIica, TunepoosIsl, mapadonsr Oomee
ypaBHEHHE KPUBOW BTOPOTO MOPSIKA. 10 0 2 0 0 8
[IpuBeneHne KPUBBIX BTOPOTO MOPSIAKA
K KaHOHMYeckoMy Bufy. IloBepxHocTH
BTOPOT'O MOPSAKA

Hroro | 108 8 20 0 0 80

3.3 CoaepxaHue THCHUNIHHDI

Pa3znea 1. DiieMeHTHI JIMHEHHOH aJare0pbl

Tema 1. MaTtpuubl, 1ecCTBUS HaJ MAaTPULIAMH.

Tema 2. Onpenenurenu, UX CBOWCTBA U BbIYKMCIIEHUE. MaTpryuHas 3alIMCh CUCTEMBbI JIMHEHHBIX
YpPaBHEHUU.

Tema 3. OOpaTHas MaTpuLa U €€ BbIYMCICHUE. MaTpuyHas 3aluch CUCTEMbl JTMHEHHBIX
YpaBHEHUM.

Tema 4. Cucrembl JTHUHEHHBIX aIreOpandecKHMX YpaBHEHHWH, OCHOBHBIC TIOHSTHS H
onpeneneHus. Pemenue cucreM JMHEHHBIX ypaBHeHMH merojnoM Kpamepa, mMetogoM oOpaTHOM
MaTpULIBI.

Tewma 5. Pemienne cucrem JIMHEMHBIX ypaBHEHUN MeToioM ['aycca. Panr marpunel. Teopema
Kponekepa-Kanemnmn.

Tema 6. Meton I'aycca B MpOM3BOJIBHBIX CHCTEMax JIMHEHHBIX ypaBHEHMH. OZHOpOIHBIE
CHUCTEMBI JINHEWHBIX YPABHEHUI.

Pa3nea 2. BekTopsl

Tema 1. Jluneiinble omepanuu HaJ BEKTOpaMH, MX CBoWcTBa. JIMHeiHble KOMOMHALUU
BEKTOPOB. JINHEITHO HE3aBUCHUMBIE U JINHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

Tema 2. Ilonsarue Oa3zuca. Koopnunatel BekTopa. KosumHeapHOCTh, OpTOrOHAJIBHOCTH U
KOMILJIAHAPHOCTb BEKTOPOB.

Tema 3. CkanspHoe IMpoU3BEAECHUE BEKTOPOB U €ro CBOWCTBA. BekTopHOE Npou3BencHHE
JIBYX BEKTOPOB, €r0 CBOWCTBA.

Tema 4. CMemanHoe TPOU3BEIEHNE TPEX BEKTOPOB M €ro CBOWCTBA. Bhruncienue oobema
napajuieenunesa. Y ciaoBue KOJUIMHEAPHOCTH, OPTOrOHAJIBHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.
OproHopMupoBaHHBI 0a3uc. Beruncienne ckaasipHOTro, BEKTOPHOTO U CMEUIAHHOTO MPOU3BEICHUN
BEKTOPOB, 33JIaHHBIX KOOpAMHATaMU B OPTOHOPMHpPOBAaHHOM Oa3uce. JIMHEWHbIE MPOCTPAHCTBA.
PasmepHocTh M 0a3uc NWHEHHOTO mNpocTpaHCTBA. Marpuia mepexoja oT Oa3uca K 0Oasucy
npeoOpa3oBaHuEe KOOpAMHAT BEKTOpa Npu u3MeHeHHH Oaszuca. COOCTBEHHbBIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUS JINHEHHOTO orepaTopa.

Paspnen 3. KomniekcHbIe YHC/Ia 1 MHOTO4JICHBI

Tema 1. MHOXECTBO KOMIUIEKCHBIX uncen. @OpMBbI 3alIMCH KOMITJIEKCHBIX YHCE.

Tema 2. Onepanuny HaJ KOMIUIEKCHBIMU YHMClIaMU. PaznoskeHne MHOro4wieHa Ha MHOKUTENH
OCHOBHas TeopeMa aJire0psbl.

Pasznen 4. AnanuTnyeckasi reoMeTpust

Tema 1. Cuctemsl koopaHHAT. Pa3nuyHble TUITBI YPaBHEHUH MIIOCKOCTH.

Tema 2. PaznuuHble TUIIBI ypaBHEHUH NIPSIMOM Ha IJIOCKOCTU U B IIPOCTPAHCTBE.




Tema 3. B3aumHOe pacnoyio’keHHe NPsSMbIX Ha IUIOCKOCTU M B IPOCTPAaHCTBE. Brluncienne
pPacCTOAHUN MEXKIY ABYMS TOYKAMH, TOUYKON W MpsMoil. B3anMHOE pacmoyio’KeHHE IJIOCKOCTEH.
Brruncnenne pacCTOSHUN MEXY TOYKOU U INIOCKOCTBIO.

Tema 4. Kpuble BTOpOro nopsjaka MX reOMETPUUECKHE CBOMCTBA. YpPaBHEHMs DJUIMIICA,
runepooibl, napadonsl O0Iee ypaBHEHUE KpUBOM BToporo nopsiaka. [IpuBeaenne KpuBbIX BTOPOToO
NOpsIIKa K KAHOHU4eCcKoMy Buay. [IoBepXHOCTH BTOPOro nopsijka.

3.4 TemaTnka ceMHHAPCKHUX/MPAKTHUYECKHUX H JTa00PATOPHBIX 3aHATHH

3.4.1 CemuHapcKue/IpaKTUYECKHE 3aHATHS

[IpakTtnueckoe 3anstue 1. Marpuipl, AedcTBUS Haja Marpuuamu. OnpenenuTend, HuX
CBOWCTBA U BhIYMCIIEHHE. MaTpuyHas 3alMCh CUCTEMbI JMHEHHBIX ypaBHeHUH. OOpaTHas MaTpuLa u
€e BBIYHCIICHUE.

[IpakTnueckoe 3ansatue 2. CucTeMbl JUHEMHBIX anreOpandeckux ypaBHEHUN, OCHOBHbBIE
NOHSATHS U oNpezelieHus. PelleHne cucreM JIMHENHBIX ypaBHeHHH MeTonoMm Kpamepa, Meronom
oOpatHOW MaTpulbl. Pemienue cucteMm JMHEHHBIX ypaBHeHUIl meronom [aycca. Panr maTpuisl.
Teopema Kponekepa — Kanenmu. Meron ['aycca B mpon3BOJIBHBIX CUCTEMAaX JIMHEMHBIX YPABHEHUN.
OnHOpOHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH.

IIpakTnueckoe 3ansaTue 3. BekTopsl. JInHelHbIE onepaluy Haj BEKTOpaMM, UX CBOMCTBA.
JluneliHOe MPOCTPAHCTBO FEOMETPUUECKUX BEKTOPOB. [loHATHE MTHHEHHON KOMOMHAIIMK BEKTOPOB.
JluneliHo HEe3aBUCUMBIC U JIMHEWMHO 3aBUCHUMBIE CUCTEMBI BEKTOPOB. [loHsTHE Oa3uca mpocTpaHCcTBa
reoMeTpuueckux BekTopoB. Koopaunarel Bekropa. OpToHOpMHUpOBaHHBIH 6a3uc. KonnmueapHocTs,
OPTOTrOHAJILHOCTb U KOMIUIAHAPHOCTH BEKTOPOB.

[IpakTnueckoe 3ansTue 4. CkajlsspHOE MPOM3BEICHHE BEKTOPOB M €r0 CBONCTBA. YCIIOBUE
OPTOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE MpOM3BEAECHHUE ABYX BEKTOPOB, €r0 CBOMCTBA. Y CIIOBHE
KOJUIMHEApHOCTH BEKTOpPOB. (CMEIIaHHOE IPOU3BEACHHE TpPEX BEKTOPOB M €ro CBOMCTBA.
Bbruucnenne obbeMa mnapajuienenunena U NUpPaMUIbl. Y CIOBHE KOMILJIAHAPHOCTH BEKTOPOB.
Brluncnenue CkanaspHOro, BEKTOPHOTO M CMEIIAHHOIO IIPOM3BEICHUN BEKTOPOB, 3aJaHHBIX
KOOpJMHATaMHU B OpPTOHOPMHPOBAHHOM Oa3uce.

[Ipaktnyeckoe 3aHsTue 5. JIuHelHble mpocTpaHcTBa. PasMepHOCTh M Ga3uc JTHMHEHHOTO
npocTpaHcTBa. Martpuia nepexona ot 6azuca k 6aszucy. [IpeodpazoBaHre KOOpIUHAT BEKTOpa MpU
U3MeHeHuu Oasuca. JIuHeiHble onepaTopsl, AEUCTBUS € JIMHEHHbIMU orepatopaMu. CoOCTBEHHbIE
BEKTOPHI M1 COOCTBEHHbIE 3HAUEHUS MaTPUIIBI.

ITpakTryeckoe 3ansTHE 6. MHOXXECTBO KOMIUIEKCHBIX dncesl. POpMbI 3aIIMCH KOMIUIEKCHBIX
YHCEIL

[Ipaktnueckoe 3andarue 7. Omnepanuu HaJ KOMIUIEKCHBIMU 4YHclaMu. Pa3znoxeHue
MHOTOYJIEHa Ha MHOKUTEJIN OCHOBHAs TeopeMa anreOphl.

IIpakTnyeckoe 3ansTue 8. CucreMbl KOOpAMHAT. Pa3ianyuHble TUIBI YpaBHEHUH MIOCKOCTH.
Pa3znuynble TUIBI ypaBHEHU IPSAMON Ha INIOCKOCTH U B ITPOCTPAHCTBE.

[Ipaktnyeckoe 3aHsaTHe 9. B3amMmHOEe pacmonokeHue TPSMBIX Ha IUIOCKOCTH U B
IIPOCTPAHCTBE. BhIUKCIIEHNE PACCTOSHUN MEXKy ABYMS TOYKAMH, TOUKOM M IpsiMON. Beraucienue
pPacCTOSIHUSL MEXKAY CKPELIUBAIOIIMMUCA MpsAMBIMU. B3auMHOE pacnosiokeHue IIOCKOCTEN.
Brluncnenue paccTosHUN MEXKy TOYKON U IIOCKOCTBIO.

[Mpaktnyeckoe 3anstue 10. KpuBbeie BTOpPOrO TOpsiIKa WX TEOMETPHUYECKHE CBOWCTBA.
VYpaBHeHust s3sumnca, rumnepOonbl, mapadonsr OOiiee ypaBHEHHE KpHUBOM BTOpPOTO MOpSIKa.
IIpuBeneHne KpUBOK BTOPOr'O MOPSAAKA K KAHOHUYECKOMY BUAY. [IoBEpXHOCTH BTOPOro mopsiaka.

3.4.2 JIaGopaTopHbI€ 3aHATUS

JlaGopartopHble 3aHATHS y4€OHBIM MJIAHOM HE MPEyCMOTPEHBI.

3.5 TemaTnka KypcoBBIX NPOEKTOB (KypCOBBIX padorT)

KypcoBsie nmpoekThl (KypcoBbie pabOThI) YI€OHBIM TIAHOM HE MPEAYyCMOTPEHBI.
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4, YueOHO-MeTOAMYeCKOe U HHPOPMALIHOHHOE o0ecriedeHue

4.1 Hopmatusnble 1oKyMeHTbI 1 'OCTsb1

1. ®I'OC 08.03.01 «CtpoutenbcTBO». YTBEpXKAEH NpukazoMm MwuHOOpHayku Poccum ot
31.05.2017 Ne 481 (pexn. ot 08.02.2021);

2. Axanemuueckuil ydeOHBIN TUIaH 110 HampasneHuto noarorosku: 08.03.01
«CtpoutensctBo». [Ipoduns: YpOanuctuka u crpoutenbcTBo. @opma 00ydeHHs] — OUHO-3a04Hasl.
2026 T.;

3. O6pazoBarenpHas mporpamma o HanpapieHuto moaArotoBku: 08.03.01 «CTpouTenbcTBOY.
[Tpodwie: YpbanucTtuka u cTpoutenbeTBo. Popma o0yueHHs — ouHO-3a04Hast. 2026 T.;

4. Vxa3 Ilpesuaenta Poccuiickoit @eaepannu ot 01.12.2016 Ne 642 «Ctpareruu Hay4HO-
TexHoyiornueckoro passutusa Poccuiickoit denepanumny;

5. Ilpukaz MunucrepcrBa oopazoBanus u Hayku Poccuiickoit @enepauun ot 23.08.2017 Ne
816 «O06 yrBepxnenuu llopsimka TpUMEHEHHS  OPTaHU3ALUSMH,  OCYIIECTBIISIOIUMHU
00pa3oBaTeNbHYI0 JESATENBHOCT, AJIEKTPOHHOTO OOYYEeHHMsI, JAUCTAHIIMOHHBIX O0pPa30BaTEIbHBIX
TEXHOJIOTHI PU peanu3aii 00pa3oBaTeIbHBIX MPOTPAMM).

4.2  OcHoBHasi IuTEpaTypa

1. 3abonorckuii B.C. Jluneitnas anreOpa u aHaIuTUYECKast TeOMETpHs (Y4COHBIM KOMIUIEKC):
yuebHoe nocobdue, 2-e uza. Crep. M.: U3zn-so MHOPA-M, 2022. 309 c. (Bricuiee oOpa3oBaHue:
OakanaBpuar).

2. Cwuporuna UK. Jlunelinas anreOpa v aHaIUTHYECKasi TEOMETPUS: HHTEPaKTHBHBIN KypC:
yaeOHoe mocobue s By3oB. CII6, M3x-Bo Jlans, 2022. 180 c.

3. Kypc nexuuii mo nuHeiiHOW anrebpe M aHATUTHYECKOW TreoMeTpuu: ydeOHoe mocobwue. //
Kyapssues b.1O., Marsam B.U., [Tokaszees B.B., Uepkecosa I.B. M.: MI'TY «MAMMWM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHslii pecypc. ]

4.3 JlomoaHuTe bHAs JUTEpPaTypa

1. Kpartkuii Kypc BbICIIEH MaTeMaTHKH [ DJIEKTPOHHBIN pecypc]: yueb. - DIeKTpoH. 1aH. - MockBa:
Hamkor u K, 2017. - 510 c. [Pexxum moctyma: URL: https://e.lanbook.com/book/93522. - 3ari. ¢
JKpaHa.] .

2. 3ybokoB B.I'., JIsxoBckuii B.A., Mapteinenko A.M., Munocnes B.b., Ilymkaps E.A. Kypc
MaTeMaTHKH JIJIs1 TEXHUYECKUX BBICIINX Y4eOHBIX 3aBefneHuil. Yactu 1-4. M.: MY, 2012. 400
IK3.

3. Wmsun B.A., Tlo3usax O.I'. Ananutnueckas reomerpus. M.: Hayka. 'maB.pen-ust ¢usuko-
MaTeM.JIuT-pbl, 1988. 224 c.

4. bexnemuiues, JI.B. Pemenne 3a1a4 u3 Kypca aHaIUTHYECKON T€OMETPUM U JIMHEHHOM anreOpbl
[DnexTpoHHBIH pecypc]: yuebd. mocobue - DneKTpoH. AaH. - MockBa: @usmarnurt, 2014. - 192 c.
[Pesxxum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. |

4.4  JaexkTpoHHBIE 00pa3oBaTeIbHbIE PeCypChl

[IpoBenenue 3aHATUI U aTTECTAlM BO3MOXHO B TUCTAHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHCTEeMBl JUcTaHIMOHHOro oOyueHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoil «MaremaTuka» 3JIEKTPOHHBIX 0Opa3zoBareibHbIX pecypcoB (DOP) mo Bcem paznenam
IIPOrpaMMBI:


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
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Haszeanue 50P
Jluneiinas u BekTopHas anrebpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaTUTHYECKAs TECOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anreOpa u
AHATUTUYECKAsI TEOMETPUS

https://online.mospolytech.ru/course/view.php?id=462

Pazpaborannbie JOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.

[Topsanox mpoBeneHus padOT B AMCTaHLMOHHOM (hopmare yCTaHABIMBAETCA OTAEIbHBIMU
pacmopsHKeHUSIMH ITPOPEKTOpa MO yUeOHOU paboTe U/ IEHTPOM y4eOHO-METOINICCKOM PaboTHI.

Kaxxnplii cTyieHT oOecrieueH HHIUBUAYATbHBIM HEOTPAaHUYECHHBIM JOCTYIIOM K JIEKTPOHHON
O6ubmmoTeke MOCKOBCKOTO TOJIUTEXa

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

HHuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOAMYECKHE MaTepuaibl B JJICKTPOHHOM BUJE,
Mpe/ICTaBICHHBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTreMaTndeckoro oOpa3oBaHuUs»

(http://mospolytech.ru/index.php?id=4486, http://mospolytech.ru/index.php?id=5822);

[Tone3nble y4yeOHO-METOAMYECKHE U HMH(POPMAIMOHHBIE MaTepUalibl MPEICTaBICHBl Ha
caitrax: http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOW ceTH «HTepHeT» Is
OCBOCHUSI TUCIHUILTHHBI: wWww.matematikalegko.ru>studentu, www.i-exam.ru.

45 JIuuneH3HOHHOE | CBOOOJTHO  pacmpocTpaHsieMoe NMporpaMMHoe
o0ecreuenue

HanmenoBanue | Pazpaborumnk 10O HoctynHocTh Ccbliaka Ha Equnblii
(mpaBoo0Jiagareib) | (IUIEH3MOHHOE, peecTp POCCHICKHX
CcB00OTHO nporpamm st IBM u BJ1
pacnpocrpanse (IpH HAJIMYHHN)
Moe)

AstraLinuxCom |[OOO "PYCBUTEX- | Tunenzuonnoe | https://reestr.digital.gov.ru/ree

monEdition ACTPA" str/305783/?sphrase id=9540
36
MoitOduc OO0 "HOBBIE Jluuensuonnoe | https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase id=9433
TEXHOJIOT'MN" 75

46 CoBpemeHHble npodeccHoHAIbHbIE 0a3bl TAHHBIX U HUHPOPMAIMOHHbIE
CIIPABOYHbIE CHCTEMbI

[Tepeuens pecypcoB cetn MHTEpHET, TOCTYNHBIX JJISI OCBOCHUS TUCIUIIIUHBIL:



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
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Ne HaunmeHoBaHue Ccbuika Ha pecypce JocTynmHocTh
HNudopManmoHHO-CTIPABOYHBbIE CHCTEMbI
JocTtynHa B cetn
1. Stack Overflow https://stackoverflow.com/ | WuTtepuer 6e3
OTpaHUYCHUMN
WudopmannoHHbie pecypehl )
2. Cern KoeysbrantlLioc http://www.consultant.ru JlocTyHO
ITopran @enepanbHbIX
3. TOCYAAPCTBCHHBIX http://www.fgosvo.ru JlocTyHO
00pa3oBaTeNbHbIX CTaHAAPTOB
BBICIIETO 00pa30BaHUs
JIeKTPOHHO-0HOINOTEYHbIE CHCTEMBbI
1 Jlanb https://e.lanbook.com/ HoctymnHa B cetu MHTEpHET
' 0e3 orpaHuYeHUI
2 IPR Books https://www.iprbookshop [ JoctymHa B cetrt MHTepHET
' ru/ 0e3 orpaHuYeHUI

IMpodeccnonanbHbie 6a3bl JAHHBIX

ba3a naHHBIX Hay4yHOUI

http://www.elibrary.ru

HoctynHo

1. |anexkrponHOlM OUOIMOTEKU
(eLIBRARY.RU)

Web of Science Core Collection
— IIOJINTEMATHYCCKaA
pedeparuBHO-

2. | 6ubnuorpaduyeckas u
HayKOMETpUYeCcKast
(Oubnuomerpuyeckas) 6aza
JTAHHBIX

http://webofscience.com | JocrymHo

S. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

MarepuanbHO-TeXHUYECKass 0a3a yYHHMBEPCHTETa OOECIeUMBACT IMPOBEIACHUE BCEX BHJIOB
3aHATUH, MPEIYCMOTPEHHBIX YY€OHBIM IJIAHOM, U COOTBETCTBYET JIEHCTBYIOUIMM CaHUTAPHBIM U
IPOTHBOINOXKAPHBIM MPAaBUIIaM U HOpMaM.

Kadenpa «Marematuka» He pacnoyiaraeT COOCTBEHHBIM ayJUTOPHBIM (POHIOM U HCTIONb3YET
yueOHbIe ayTUTOpUU U3 0011ero GpoHaa yHUBEpPCUTETA.

IIpu HeoOXoaMMOCTH Ui  NPOBEACHMS
UCTIOJIb3YIOTCS] KOMITBIOTEPHBIE KJIaCChl YHUBEPCHUTETA.

HHTCPAKTUBHLIX  HNPAKTUYCCKUX 3aHATHI


https://stackoverflow.com/
http://www.consultant.ru/
http://www.fgosvo.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.elibrary.ru/
http://webofscience.com/
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6. MeToanuyeckue peKoMeH aluu

6.1 Meroanyeckne peKOMeHIAIUN /Il MPenoaaBaTeJis M0 OPraHu3anuu
00y4eHUs1

[Ipesxxne Bcero, cienyer oOpaTUTh BHMMAHHUE CTYJAEHTOB Ha TO, YTO IPAKTUYECKH BECh
M3y4aeMblil UMM MaTepuai He TpeOyeT Kakoi-mubo cruenuanabHOM (JOMOIHUTEIbHON ) TOATOTOBKHU U
BIIOJIHE MOXXET OBbITh YCIEIIHO M3YY€H, €CJIM CTYACHTHI OyAYyT MOCELaTh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JIOMAIIHUE 3a/laHUsl U TI0Jb30BaThCS (IPU HEOOXOJMMOCTH) CHUCTEMOH IJIAHOBBIX
KOHCYJIBTAIIMH B TEUYCHHE KaXIOro cemectpa. Bomemmme B kypc JIMHEHHOW anreOpbl pas3aessl
ABJISIFOTCS KJIACCUYECKUMHU, B TO K€ BPEMS OHU NPAKTUYECKH OPHUEHTHPOBAHBI, TAK KaK UMEIOT
LIMPOKOE PACHpOCTpaHEHUE AJIs PEIIECHUs Pa3HOro poja 3ajJad BHYTPU CaMOM MaTeMaTHKU M
IPUKIAIHBIX 331a4. FIX 0OCBOEHHE IOMOXKET CTYJEHTaM JIOTMUYECKH BEPHO, ApIYMEHTHUPOBAHO U SICHO
CTPOUTH YCTHYIO U IIMCBMEHHYK pe€Yb, YCHEIIHO NPUMEHATh HAKOIUICHHbIE 3HAHHUS B
npohecCuOHaNBHOM NeTENbHOCTH.

HeoOxomuMo ¢ camMoro Hauyana 3aHATHH PEKOMEHIOBATh CTYIEHTaM OCHOBHYIO U
JIOTIOJIHUTEIIbHYIO JINTEPATYpPY, @ B KOHIIE CEMECTpa J1aTh CIIUCOK BOIPOCOB JJis MOATOTOBKH K
SK3aMEHY.

Ha nepBom 3aHsTHH 110 AUCHUILINHE CIEYET 0053aTeIbHO TPOMH(GOPMUPOBATH CTYACHTOB O
BUzC U popMax TEKYIIEH U MPOMEKYTOUYHOU aTTECTAlMi 1O TUCIHILIMHE, CPOKAX MX MPOBEIACHUS,
YCIOBUSX JIONYyCKa K IPOMEXKYTOUYHOM aTTecTaluu, MNPUMEHSEMBbIX BHIAX I[POMEKYTOUHOIO
KOHTPOJIA.

N3noxenne TEOPETUUYECKOIO0 Marepuana JOJKHO CONPOBOXKAATHCS WILIHOCTPATUBHBIMU
pUMepamMu, TIIATENbHO OTOOpPaHHBIMU IPENOAABATENEM TaK, YTOObl TEXHUYECKHE TPYIHOCTU U
BBIKJIQJIKM TpU PELIEHUU 3aJaud HE OTBJIEKAJIM OT TIJaBHOTO: OCMBICIEHUS HUIEH U CYTH
pUMeHsieMbIX MeToJ0B. CrieayeT BcerJa yKa3blBaTh HPUMEPbl IMPAKTUYECKOIO IMPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHHUH U HOPMYIL.

[IpakTryeckne 3aHATHA JOJDKHBI OBITH OPraHW30BAaHBI MPEIMOJABATENIEM TaKUM 00pa3oM,
YyTOOBl  OCTaBAJIOCh BpeMsl Ha IEPUOJUYECKOE BBIIOJHEHUE CTYJACHTaMH HEOOJbIION
CaMOCTOSITENIbHOW PabOThI B ayJUTOPUH JAJISl IPOBEPKU YCBOCHUS M3JI0)KEHHOT'O MaTepHara.

[IpenonaBaTens, BeAyUIMH MPAaKTUYECKHE 3aHATHS, JOJDKEH COrJIacoBbIBaTh Y4eOHO-
TEMaTUYECKU IJ1aH 3aHATHH € JIEKTOPOM, UCIIOIb30BaTh €IMHYIO CUCTEMY 0003HAUYEHUH.

[IpenogaBatento cienyeT 100UBATbCA CUCTEMATUUECKOM HENTPEPHIBHOM pabOThI CTYJEHTOB B
TE4YEeHUE CEMECTPa, HE0OXOAUMO BBISBIIATH CHIIBHBIX CTY/IEHTOB M IIPUBJIEKATh UX K HAy4YHOU paboTe,
K Y4acTHUIO B Pa3HOI'0 poJia OJUMIINANAX U KOHKYpCax.

CTyneHT AOKEH OIYIaTh 3aMHTEPECOBAHHOCTD MPEMNOIaBaTeNs B JOCTHKEHUHN KOHEYHOTO
pe3yabpTaTa: B IpHOOpPETEHUH 00yUJalOIIUMHUCS POYHBIX 3HAHUM, YMEHHUH U BIIaJIEHUsI HAKOTIJICHHOMN
uHpopManuel Uit pereHus 3a/1a4 B IpoQecCuOHaNbHOM eI TeTbHOCTH.

OO0pa3oBarenbHbIe TEXHOJIOTHH.

[IpoBenenue 3aHATUIN U aTTECTAlMIl BO3SMOXHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM
CUCTEMBl JUCTaHIMOHHOrO o0ydyeHust yHusepcutera (CJO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kaeapoil «MaremaTuka» 3JIEKTPOHHBIX 0Opa3oBareibHbIX pecypcoB (DOP) mo Bcem paznenam
nporpaMmsl (cMm. 1. 4.4).

[Topsnox mpoBeneHus padOT B AMCTAaHLUHMOHHOM (hopmaTe ycTaHaBIMBAETCSI OTIEIIbHBIMHU
PacoOpsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH padoTe W/WiIH EHTPOM yueOHO-METOIUYECKONU paboTHI.

6.2 Meroanyeckue yKa3aHus 1Jis1 00y4AKUIUXCS 110 OCBOEHUIO U CIUTLIUHBI

Pa3nes: DiieMeHTHI THHEHON aared0pbl

ManI/IHBI n OHpe)IeJ'II/ITeJ'II/I. Hpemz[e BCErOo, CTy,)IeHT JOJIDKEH IIOHATH, YTO ManI/II_Ia — 9TO
Tabnuia yrcen (mpuueM dTa TabJIuIa MOXKET UMETh OJJMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, a MOXKET
OBITh W TPSAMOYTOJBHOW), a ONpeAeNauTellb — 3TO YHUCIIO, 3alHChIBAEMOE B BHJE KBaJpaTHOU
TaOJIUIIBI, TO €CTh ONMPEACTUTENN CYIIECTBYIOT TOJIBKO Y KBaJAPATHBIX MATPHIL.
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CrnenyeT 00paTuTh 0c000€ BHUMAHUE HA OTICPAIIUIO0 YMHOKECHHUSI IPSIMOYTOJIBHBIX MATPUIL U
MOHSTh, KAKUM IOJIY4aeTCs MOPANOK MaTpuisl — mnpousBereHus. OCOOCHHOCTh MATpHI] TaKxke
COCTOMT B TOM, YTO IPOU3BEACHHUE MATPHI] HE MEPECTAHOBOYHO, TO €CTh CIEAYeT 005S3aTelabHO
yOeIUThCS B 3TOM, PEIIMB COOTBETCTBYIOIIHE 3ada4UH.

BaxHbIM sBisieTcsl MOHATHE OOpaTHOM Marpuibl. Hamo 3HaTh yCIOBHE CYyIIECTBOBAHUS
o0paTHON MaTpullbl U AITOPUTM ee noctpoeHus. [locne ee BbIUMCIEHUS 11€1eCO00pa3HO JAenaTh
MPOBEPKY MPABWJIBHOCTH PEIICHUS, BBIIIOJHUB OIEpalMi0 YMHOXEHHUS (IJOJDKHA TMOJYyYUTHCS
eMHUYHAs MaTPUIIA).

[Ipu w3yueHUM ompeneauTeNell Hal0 YEeTKO YCBOUTH MOHSATHUS MUHOPA, alreOpandecKkoro
JIOTIOJIHEHNs, 3HAaThb MHOTIOYHMCJIEHHBbIE CBOWCTBA omnpenenutens. /[[as OCBOEGHHS TEXHUKH
BBIUMCJICHUS OIpenenTeNiell 1enecoo0pa3Ho, BbIOpaB IMPOU3BOJBHBIM OMpPENEIUTENh BbIIIE
TPETHETO MOPSIKA, PACKPHITH €r0 PA3IMYHBIMU CIIOCOOAMU, IIPUMEHSIS PA3JIOKEHUE U 110 CTPOKaM, U
0 CTOJIOIAM.

OO6paTtuTe BHUMaHHUE, KaKUe CTPOKHU (CTOJIOIIbI) IPEAOUYTUTENIbHEE BEIOUPATH AJIs PACKPBITUS
OTpeAeNUTeNsI, 4YTOObl YHOPOCTUTh ero BbluuciaeHue. OcoOeHHO 7G(GEeKTUBHO BBIYUCICHUE
OTIPENICTUTENSI C TIOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa3oBaHUil, MPUBOIAIIUX €r0 K TPEYroJIbHOMY
BU]TY.

[Tpu u3yyeHUH perieHuii cucTeM JIMHEHHbIX anredpandeckux ypaBHenuit (CJIAY) oGparure
BHUMaHUE, MPEKIE BCEro, Ha MOHATUE PELICHUS] CUCTEMbI U YCIIOBUS CYLIECTBOBAHUS PEUICHUH B
3aBUCHUMOCTH OT COOTHOIIEHUS MEXKy PAHI'OM MaTPHUIIbl, PAHTOM PACIIUPEHHON MaTPUIIBI CUCTEMBI
Y YHCJIOM HEU3BECTHBIX U YPABHEHUII.

OOpatute BHHMMaHue Ha ycioBus npuMeHeHus ¢opmyn Kpamepa u merona oOpaTHOM
MaTpULbI.

BaumartensHo paszOepuTe TOpUMEpPHl PEIICHUS TMPOU3BOJIBHBIX CHUCTEM JIMHEHHBIX
anreOdpanvdecKkux ypaBHeHUU MeToioM ["aycca (BBeIeHUE Oa3UCHBIX i CBOOOTHBIX TICPEMEHHBIX ).

Pa3pnen: DiieMeHTHI BEeKTOPHOM aJredpsbl

[Ipu u3ydyeHnn qaHHON TEMbl HEOOXOAMMO OOPATUTh BHUMAaHUE Ha JTMHEHHbIE ONepalii Hajl
BEKTOpaMH, HAa TOHATHA JIMHEHHOM HE3aBUCUMOCTH M JIMHEMHOW 3aBUCHUMOCTH BEKTOPOB, Ha
byHIaMEHTaIbHOE TIOHSTHE Oa31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha
pa3JoXeHue BEeKTopa Mo 6a3ucy.

3HaTh ONpelIeJIeHuEe, TEOMETPUUYECKHUE CBOMCTBA CKASIPHOTO, BEKTOPHOTO U CMEIIAHHOI'O
MIPOU3BEICHUS BEKTOPOB, (DOPMYIIBI JIJIsl UX BBIUMCIECHUS B BEKTOPHOU U B KOOPJUHATHOU (hopMme.

OO0s3aTebHO 3HATH U YMETh TMPOBEPSATH YCIOBHSI OPTOTOHAIBHOCTH, KOJJTMHEAPHOCTH W
KOMILJIAHAPHOCTH BEKTOPOB.

Paszpen: KomniiekcHbie 4nc/jia 1 MHOTOYJIEHbBI

B »stom paznmene, mpexnae Bcero, HaAO TOHITh, YTO KOMIUIEKCHOE YHCIO SBHJIOCH
pacuIupeHreM TMOHATUS JEUCTBUTENBHBIX YHCEN, 3HATh OMNpeneneHrue W Tpu (GOpMBI 3alucCH
KOMIUIEKCHOTO ~ 4ucna  (anreOpanveckyro, TPUTOHOMETPUYECKYIO U IOKa3aTelbHYIO),
T€OMETPUUYECKYIO MHTEPIPETALMI0 KOMIUIEKCHOTO YHCIIa U B3aUMHO-OJIHO3HAYHOE COOTBETCTBUE
MEXIy MHOXXECTBOM KOMIUIEKCHBIX YHCET M MHOXKECTBOM TOUYEK KOMILJIEKCHOW IJIOCKOCTH. 3HATh
dbopmyny Diinepa. KoMrekcHble yncia MOKHO H300pakaTh C TOMOIIbIO BEKTOPOB Ha KOMITJIEKCHON
riockocTH. [ToaToMy ornepariiu cI0KeHHUS U BEIUNTAHUS KOMIUIEKCHBIX YHCET MOTYT OBITh CBE/ICHBI
K OIlepainusiM CIOKEHUS U BBIYUTAHUSI COOTBETCTBYIOIIUX BEKTOPOB.

Hamo 3HaTh W yMeTh BBINOJHATH ONEpAIlMd yMHOXKEHHUS, [I€JICHUS, BO3BEICHHS B
MOJIOKUTENBHYIO CTETICHh KOMIUJIEKCHBIX YHCEN, 3alMCaHHBIX B TPUTOHOMETPHUYECKOW Qopme,
W3BIICYCHHSI KOPHSI N-0if CTEMEHH W3 KOMILJIEKCHOTO uncia. CrnexyeT oOpaTUTh BHUMaHUE Ha TO, YTO
MHO>KECTBO KOMIUIEKCHBIX YHUCEIl SIBISIETCS 3aMKHYTBIM, TO €CTh JIF00ast anredpandeckas oneparus
HaJl KOMIIJIEKCHBIMU YMCJIAMHA HE BBIBOJUT 32 MPEACIIbI 00JaCTH KOMIUJICKCHBIX YHCeT.

Hano 3nath paznuuHble BUABI Pa3I0KEHUs] MHOTOUYJIEHA HA MHOXKUTEIM JUIsl CIIy4aeB, Korja
CpeIu KOpHEH MHOTrOYIeHAa MOTYT OBITh KpaTHbIC, KOMIUIEKCHbIE KOPHU. DTH CBEACHHS OYyIyT
HCITOJTH30BATHCS, HAIIPUMED, B HHTETPATHHOM UCUYHCIICHUH TIPU BRIYUCIICHUN HHTETPAJIOB OT IPOOHO-
parMoHANBHBIX (YHKITUN, PU PEIICHUH JTUHEHHBIX OJHOPOIHBIX AU(depeHIINaTbHBIX YPaBHCHHUM
N-TO MOpPSAKA C MOCTOSHHBIME K03 puiineHTamu.

Pa3zjnen: Anaantuyeckasi reomeTpus

[Ipu n3yyeHnn aHaTUTHYECKON TEOMETPUH CIEAYET, MMPEXKAE BCEro, MOHATh, YTO €€ 3a1adeit
SBJISICTCS] U3YUYCHHE TEOMETPHUECKUX OOBEKTOB MPH MOMOIM aHAIUTUYECKHX METOAO0B alreOphl U
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MaTEMaTUYECKOI0 aHaiu3a. B OCHOBE Takoro mnoaxoAa JEKUT METOJA KOOpAWHAT, BIIEPBBIC
CHCTeMaTU4YeCKu IpuMeHeHHbIN P. [lekapTom.

OCHOBHBIE IOHATHUS T€OMETPUN (TOUKA, IPAMAs, INIOCKOCTb) SABJISIOTCS HEONPeIeIsIeMbIMHY,
U JUId UX ONMCAHUS NPUMEHSIETCS aKCMOMAaTUYECKUN METO[l, IO3BOJISIOLIUN YCTAHOBUTH B3aUMHO
OJIHO3HAYHOE COOTBETCTBUE MEXKY MHOXKECTBOM TOYEK IPSIMON M MHOXKECTBOM JEHCTBUTENIBHBIX
yucel U, TAaKUM 00pa30M, BBECTU CUCTEMY KOOPJIMHAT.

Hano yetko ycBouTh pazinuuHble (POpMbl ypaBHEHHM NPSMOUN U IIIOCKOCTH YMETh IIEPEXOAUTh
0T ogHOU (GopMbI K apyroif. CieayeT OCMBICIUTh U YCHEIIHO MPUMEHSITh PEIICHUS KIAaCCUYECKUX
3a/a4 aHAJUTUYECKONH TI'€OMETPUM O B3aMMHOM DACIOJIOKEHMM MPSAMBIX U IIJIOCKOCTEH, YMETh
OIPENeNATh YIJIbl U PACCTOSHUS MEXAY Pa3IMUYHBIMU F€OMETPUYECKUMU 00bEKTaMHU.

VYcenemHoe u3ydeHue AUCUHUILIMHBL «JIMHelHas anrebpay, npuoOpeTeHHe HeoOXOAUMBIX
KOMIIETEHIIMM, YMEHUH U HaBBIKOB BJIAJICHUS] MAaTEMAaTUYECKUM alapaToM TpeOyeT OT CTYAEHTOB
0O0JIBIION CAMOCTOSTENTLHON PaOOTHI.

Heob6xonuMo  oOpatuTh BHMMaHHE, 4YTO KOJIMYECTBO YacoB, OTBOAMMBIX Ha
CaMOCTOSITENIbHYIO pabOTy B COOTBETCTBUU € YY€OHBIM ILIAHOM, OOJIBIIIE YUCIIA YACOB, OTBOAMMBIX
Ha BCE BUJIbI AyIUTOPHBIX 3aHATHH.

CaMocrosiTenbHast pabora SBISETCS OJHUM M3 BUAOB YyueOHBIX 3aHATud. lLlenb
CaMOCTOSITENIbHOW paboThl — MPAKTUYECKOE CaMOCTOSATENIBHOE MOJTY4YE€HHE CTYAECHTaMH HaBBIKOB
paboThl B MporpaMMe MaTeMaTUYeCKOro MOJICIMPOBAHUS, pacCCMaTPUBAEMBIX B IPOLIECCe U3YUECHUs
JVICIIATUTAHBL.

AyIuTOpHas CaMOCTOSTENIbHAS pabd0Ta 10 TUCIHUILIMHE BBITOIHACTCS Ha yUEOHBIX 3aHATHIX
II0J] HETTOCPE/ICTBEHHBIM PYKOBOJICTBOM IPEINOIaBaTeNs U 110 €r0 33JaHUIO.

BueaynutopHas camocrosiTenbHas paboTa BBINOJHSETCA CTYJCHTOM IO  3a/laHUI0
Iperno/iaBaTessi, HO 0€3 ero HeMOCPEICTBEHHOTO YYaCTHSL.

3aoauu camocmoamenvHoli padbomsl cmyoenma:
— pa3BUTHE HABBIKOB CAMOCTOSTEIILHON y4eOHOH pabOThI;
— OCBOEHHE COJIEepKaHUS JUCLUIUINHBL;
— yrinyOJieHHe COIAepKaHHU U OCO3HAHWE OCHOBHBIX MOHSATHH JUCIUIUINHBL,
— HCIOJNb30BaHHE MaTepuasia, COOPaHHOIO U MOJIYYEHHOI'O B XO/I€ CAMOCTOSTENIbHBIX 3aHATUI

11 3 (HEKTUBHON MOATOTOBKU K SK3aMEHY.

Buowi éneayoumopnoii camocmosmenvnoit pabomul:
— BBINOJHEHHUE pacyeTHO-TpaduyecKux padoT;
— TIOJArOTOBKA K DK3aMEHY;
— TIOATOTOBKA K CEMUHApY;

JU1st BBIOJTHEHHUS JIF0OO0T0 BHUJIA CAMOCTOATENBbHOM paboThl HEOOXO0AUMO IPOUTH CIIEAYIOIINE

STarbl:

— OmpefeseHHe LEeNId CaMOCTOSTEIbHON paboThI;

— KOHKpETH3alus M03HaBaTeIbHON 3a/1auH;

— CaMOOIIeHKa TOTOBHOCTH K CAaMOCTOSITEIIbHOM padoTe;

— BBIOOD aIEKBATHOTO crloco0a AeUCTBU, BEAYIIETO K PELICHUIO 3a]1auu;

— IUIaHHpOBaHUE PaOOTHI (CAMOCTOSATENHHON MIIM C IOMOIIIBIO MPENOo1aBaTesl) Haj 3a/1aHueM;

— OCYILECTBJICHHE B IIPOLIECCE BBHIMOJIHEHHUS] CAMOCTOSTEIbHOM pabOThl CAMOKOHTPOJIS
(MpOMEXYTOYHOTO M KOHEYHOT0) Pe3yJbTaToB pabOThl M KOPPEKTHUPOBKA BBIMOIHEHUS
paboThI;

— pednekcus;

— Tpe3eHTanus paboThl.

7. DoH/1 OLIEHOYHBIX CPEJICTB
7.1  Meroabl KOHTPOJISI U OLCHUBAHMS Pe3yJbTATOB 00y4YeHUsI

HJ'ISI KOHTPOJIA YCIIEBAEMOCTH U KA4CCTBA OCBOCHUA MTUCHHUILIIMHBI HaCTOHHIeﬁ HpOFpaMMOfI
NPEeNYCMOTPEHBI CIENYIOIINE BUABI KOHTPOIIA:
— KOHTPOJb TEKYIIEH YCIEeBaeMOCTH (TEKYIIHI KOHTPOJIb);
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— TMPOMEXYTOYHAs aTTecTanus (dK3aMeH ).

HaumenoBanue
Bun xonTpOons
No /i O3VIIETATOR KOHTPOJIS KpaTkas xapakrepucTuka KOHTPOJIs
B pesy pe3yJbTaTOB PE3yJIbTaTOB O0yUYECHUS
o0y4eHus
00y4eHUs
OOyuarommiics B~ TEYEHHE  CEMecTpa
Pacuerno- CaMOCTOSITEJIbHO BBIIIOJIHAET PSII pPacueTHO-
1 rpadudeckas Texymmmit rpaduyeckux padbor mo Teme pazzaena. [lpu
pabora IIPOBEpKE MpernojaBaTesib OLCHUBACT KaueCTBO
oopmIIeHHs, TPAaBUIBHOCTH PACUETOB.
Pemenue KOHTPOJIbHOM paboThI
OCYIIECTBIISIETCS Ha  TOCJEIHEM 3aHSATUHU
uzydaeMoro pasaena. KonrtpompHas pabora
KonTposbhas o
2 aGoTa Texymuit BBITIOJTHSIETCS WHIUBUAYATHHO KaK[bIM
p cryneHtoM. Ilpu mnpoBepke mpernoaaBareib
OLICHMBAET IMPaBWIBHOCTh  MPOU3BEICHHBIX
pacyeToB.
TectupoBaHue MNPOBOAUTCS Ha TMOCIETHEM
3aHATUM M3y4aeMOW TeMbl. TecTtupoBaHue
OCYIIECTBISICTCA,  JUOO  TpH  TOMOIIU
3 Tect Tekymunit KOMITBIOTEPHOM CUCTEMBI TECTUPOBAHUS, JTHOO C

UCIIOJIb30BAaHUEM BBIJAHHBIX TECT-33/laHUil Ha
OyMaxxHOM Hocurese. B pamkax TecTupoBaHUsS
IIPOBEPSETCS] 3HAHUE TEOPETHUUECKON Oa3bl.

[TpomexxyTouHast arrecTanus OOydYaroOIIMXCS B
(dopme sK3aMeHa MPOBOAMTCA IO pPe3ylbTaTam
BBIMIOJIHEHUSI BCEX BUJOB y4uyeOHOW padoThI,
IPEyCMOTPEHHBIX YU€OHBIM IIJIAHOM I10 JIaHHOM
JUCLMIUINHE,  OpU  3TOM  yYUTBIBAKOTCS
pE3yJIbTaThl TEKYLIETO KOHTPOJISI yCIIEBAEMOCTH B
TeueHue ceMectpa. OLeHKa CTeNEeHU JOCTUKEHUS
4 OK3aMeH [IpomexyTouHbIil | OOy4alOIIMMUCSA  IUIAHUPYEMBIX  PE3YJIbTAaTOB
o0yyeHMsT MO  JUCHUIUIMHE  INPOBOAUTCS
IpernojaBareyeM,  BEIyIIUM  3aHATHA IO
JUCLUIIJIMHE METOJOM 3KCIEepTHOW oueHkH. Ilo
UTOraM  IPOMEXKYTOUHOM  arTecTallu IO
JUCLIUIUINHE BBICTABIISETCS OLEHKA (OTIIMYHOY,
«XOpOILOY, «YZIOBIIETBOPUTEIBHO» WIH
«HEYOBJIETBOPUTEIHLHOY.

7.2 lkana u KpUTEPUHU OLEHMBAHUS Pe3yIbTATOB 00yUeHUS

IToka3zaTenem olleHUBaHHS KOMIIETEHIIMH Ha PAa3IMYHBIX dTanax ux (GOpMUPOBAHHUS SBISIETCS
JOCTHKEHNE 00YyJarolUMHUCS MIIAaHUPYEMBIX PE3YJIbTaTOB 00YUYEHHS 10 AUCHUIIIIMHE (MOIYIIIO).

Kpurepun oueHnBanus
IHoka3areanb

HeyaoBJ1eTBOPUTEJIBbHO | YA0BJETBOPUTEIbHO Xopoio O1aun4Ho
3HATh: OO6yuaromnumiics OO6yuaromuiics Ob6yuatommii | OOyuatromu
TEOPETUYECKHE | IEMOHCTPUPYET MOJHOE | IEMOHCTPUPYET cst fcs
OCHOBBI OTCYTCTBUEC UJIN HCEIIOJIHOEC ACMOHCTPHUPY | ACMOHCTPHU
JTUHEWHON HEJ0OCTATOYHOE COOTBETCTBHUE €T YaCTUYHOE | pyeT
anredpsI U COOTBETCTBUE CIIEIYIOIIMUX 3HAHUH: | COOTBETCTBHE | IIOJHOE
AQHAIUTUYECKON | CIeNYIOIIMX 3HAHUM: TEOPETUYECKHE CIIEYIOIUX | COOTBETCTB
T€OMETPUH, OCHOBBI JIMHEUHOMU 3HAHUM: ue
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KOMIUICKCHBIE | TEOPETHUECKUE OCHOBBI | anreOpbl U TEOPETUYECK | CAEAYIOLINX
qucia. JMHEWHOU anreOpsl U AHAIIMTUYECKOMN 1€ OCHOBBI 3HaHUM:
AHAJIUTUYECKOM rEOMETPHH, JIMHEHOM TeopeTuyec
r€OMETPUH, KOMIUIEKCHBIC YHclia. | anreOphl U KHE OCHOBBI
KOMIUICKCHBIE YHCIIA. AQHAIIMTUYECK | JIMHEWHOU
oM anreOpsl 1
r€OMETpUH, aHAIMTHYEC
KOMILUIEKCHBI | KOI
€ 4ucIa. reOMETPUH,
JonyckarTc | KOMIUIEKCH
A b€ YnCa.
He3Hauutens | CBoOOIHO
HbIC OLIMOKH, | OTIEPHPYET
HETOYHOCTH, | MPHUOOpETEH
3aTPyAHEHUS] | HBIMU
pu 3HAHUSAMU.
aHAJINTUYECK
ux
onepauusx.
yYMeEThb: OoOyuaromuiics He ymeeT | OOyvaromuiics OO6yuaromumii | OOyuaromu
peuars 3aja4i | WX B HEJOCTATOYHOU JEMOHCTPUPYET csA ncs
U YIPaKHEHUSl | CTENICHU YMEET: HEIOJIHOE JIEMOHCTPUPY | AEMOHCTpHU
UCIIONb3YsI peuarh 3aJa4u U COOTBETCTBUE €T YaCTUYHOE | pyeT
OCHOBHBIE YOPAKHEHUS UCIOJIb3Ys | CIAEAYIOIIMX YMEHUM: | COOTBETCTBHUE | MOJHOE
METO/IbI, OCHOBHBIE METO/IbI, peliarh 3aa4u u CIIENYIOIIUX | COOTBETCTB
U3YYEHHBIE B U3YYEHHBIE B Kypce YIpaXHEHUS YMEHMH: ue
Kypce JTUHEHHOH anredpe u HCIIOJIb3Ysl OCHOBHBIE | pellaTh CJIEIYIOLIUX
JMHENHON AHAJIUTUYECKON METO/Ibl, U3YUEHHBIE B | 3aJ]a4H U YMEHUU:
anredpe u T€OMETPHH; ONIEPUPOBATh | Kypce JIMHEHHOMN YIPaXHEHUS | pelarhb
AQHAINTUYECKON | C KOMIUIEKCHBIMU anreodpe u UCIIOJIB3YS 3aJa4M U
TEOMETPHH; qHCIIaMHU. aHAJINTUYECKOU OCHOBHBIE YIPaXHEHU
OIEPHUPOBATH C reOMETPUH; METO/IBI, o
KOMIUIEKCHBIMU OIepupOBaTh C U3YYEHHBIE B | UCIIOJIBb3YS
qHCIIaMHU. KOMIUIEKCHBIMU Kypce OCHOBHBIE
YHCIIAMU. JIMHENHOMN METO/BI,
JHomnyckatorcs anredpe u U3Y4YEHHbIE
3HAYUTEINIbHbIE aHAJIMTUYECK | B Kypce
OIINOKHU, TPOSIBISETCS | OU JIMHEHOMN
HEZ0CTaTOYHOCTh TE€OMETPHH; anredpe u
YMEHHUH, 10 paxy OTIEpUPOBATh | AHAIUTHUYEC
ToKazareJiei, c KoM
oOyyaromuiics KOMIUIEKCHBI | T€OMETPHH;
UCIIBITBIBAET MU YHCJIaMH. | OIEPUPOBAT
3HAYUTEINIbHbIE Ymenus bC
3aTpyJHEHUS NpU OCBOEHBI, HO | KOMIUIEKCH
OIepUPOBAaHUU JIOITYCKAIOTCS | BIMU
YMEHMSAMHU NPU UX HE3HAYUTENIb | YUCIIAMHU.
MepeHOCe Ha HOBHIE Hble ommoOky, | CBOOOIHO
CUTYallUH. HETOYHOCTH, | OIEepUpyeT
3aTpyiHeHUs | mpuoOpeTeH
npu HBIMU
aHAJIMTUYECK | YMEHUSIMH,
170'¢ MPUMEHSIET
ornepanusx, UX B
IepeHoce CUTYaLUAX
YMEHUU Ha IIOBBIILIEHHO

HOBBIE,
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HECTAaHAAPTH | U
bI€ CUTYAllUU. | CIIOKHOCTH.
BJIA/IETh: Obyuaromuiics He | OOyuaromuiics B Oo6yuaromuii | OOyqaronu
HaBbIKaMU BJIa/IeET WIH B | HEJOCTaTOYHOI CSl YaCTUYHO | Hcs B
MIPUMEHEHUS HEJIOCTATOYHOM CTENEHU | CTEIECHU BIIAJICET: BJIQJIEET: IIOJIHOM
JIMHEVHOM BJIAJEET HaBBIKAMU HaBBIKaMU o0Beme
anredpsl U HaBbIKAMU IPUMEHEHHUS | IPUMEHEHHUS MPUMEHEHUS | BIIAJICET:
AQHAJTMTUYCCKOMN | JIMHEHHOU anreOphl 1 JUHEWHOM anreOpsl U | TMHEHHOMN HaBBbIKaMH
reOMETpUHU K AHAJIUTUYECKOMN AHAIIMTUYECKOMN anreOpsl 1 [IPUMEHEHHU
€CTECTBEHHOHA | T€OMETPHUH K r€OMETPUHU K QHATUTUYECK | s INHEUHOU
YUHBIM €CTECTBEHHOHAYYHBIM €CTECTBEHHOHAYYHBIM | OH anreOpsl U
(pusnueckum u | (pusnyeckum u (pusmueckum u TCOMETPUHU K | aHAIUTHYEC
TEXHUYECKUM) | TEXHUYECKUM) 3aJla4aM. | TEXHUUYECKUM) €CTECTBEHHO | KOU
3a/a4am. 3a/1auam. Hay4HbIM reOMETpUU
OO6yuaromuiics (pusmueckum | K
UCIIBITHIBACT u €CTECTBEHH
3HAYUTEIIbHbBIC TEXHUYECKUM | OHAYyYHBIM
3aTPYJHEHUS TIPU ) 3aa4am. (pusnueckun
MPUMEHEHUU HAaBBIKOB | HaBbiku MU
B HOBBIX CUTYaI[UsX. OCBOEHBI, HO | TEXHUYECKU
JOTYCKAIOTCS | M) 3aJauaM.
He3zHauutens | CBOOOAHO
HBIC OIIUOKHU, | IPUMEHSIET
HETOYHOCTH, | MOJY4ECHHBI
3aTPY/IHCHHS | € HABBIKU B
npu CUTYaIHIX
AQHAJIUTUYECK | MOBBIIICHHO
150, 71
orepanusx, CJIOKHOCTH.
nepeHoce
YMEHUH Ha
HOBEIE,
HECTaHJapTH
bI€ CUTYallUH.
IIkana oneHUBaHUS TEeKYLIEro KOHTPOJIS.
HaumeHnoBanue KOHTPOJIA 11
KaJjia OLICHUBaHUSA Onucanue

pE3yNbTAaTOB O0YUCHHUS

PacuerHo-rpaduueckas padbota

Otnmuuno - PabGora chana B
CPOK, pacdeTHas "
rpaduyeckas YacTH
BBIMIOJTHEHBl ~ BEPHO,  JHOO
UMEIOTCS HEJO0YETHI, HE
BIIUAOIINC Ha KOHEYHEIN
pe3yibTar.

Xopomio - pacyeTHas YacTh
BBITIOJTHEHA BEPHO, B
rpaguyeckoil  94acTH  €CTh
3aMCYaHUus

YIOBNETBOPUTENBHO - B
pacueTHOM 4acTu eCcTh

3aMe4yaHusi, METO/]] BHITTOJIHEHUS
rpaguyeckoil 4acTu BBIOpaH
BEPHBIN

HeynosnersopurenbHo - B
pacueTHOM U TpaduuecKon

3aganue Ha PI'P BeigaeTcs Ha

MEpPBOM 3aHSTUU
COOTBETCTBYIOLIETO paznena
OUCHUIIJIMHBL M CcHaeTcs 10
OKOHYaHUU W3y4YEHUS
COOTBETCTBYIOLIETO paznena
maciurMael.  PI'P mOJKHEI
OBITH BBIINIOJIHEHEBI u

0(OpMIIEHBI B COOTBETCTBUU C
TpeOOBaHUSMU METOJINYECKUX
yKa3aHUi Kadeapsl.
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qacTsx rpyobie

3aMCUYaHNs.

€CTh

KonTponbhas padora

OtnnuHo - PaboTa BBICOKOTO
KauyecTBa, YpOBEHb
BBIIIOJTHEHUSI OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUUECKOE
collep’KaHUE Kypca OCBOEHO
MOJIHOCTHI0, 0€3 MpoOeIIoB,
HEOOXOAMMBIE  MPAKTHYECKHUE
HaBbIKM PabOThl C OCBOEHHBIM
MaTepuaioM c(HOpMHpPOBAHBL,
BCE PelyCMOTPEHHbIE
MIPOTPaMMO 00yueHust
yueOHbIE 3a/laHUs BBIIIOJIHEHBI,
160 HEKOTOpHBIE u3
BBITIOJTHEHHBIX 3a/laHui
coJiepkar HE3HAYUTENbHbIE
OIINOKHU

Xopouio - YpoBeHb
BBIMIOJTHEHHST pabOThl OTBEYAET
OOJBIITUHCTBY OCHOBHBIX
TpeOOBaHUl,  TEOPETUUYECKOE
coJlep’KaHUE Kypca OCBOEHO
YacTUYHO, HO TmpoOensl He
HOCSIT CYLIECTBEHHOI'O
Xapakxrepa, HE00XO0IUMBbIE
MPAKTUYECKHE HABBIKK PaOOTHI
C OCBOCHHBIM MaTe€pUalOM B
OCHOBHOM c(OpMHPOBAHBI,
HEKOTOpbIE  BHJABl  3a/JIaHUU
BBINOJIHEHBI C OIINOKaMH.

Y 10BJIETBOPUTEIIHHO -
Teopetnueckoe  coaep:kaHue
Kypca  OCBOEHO  YaCTHUYHO,
HEOOXO/JMMBIE  MPAKTHYECKHE
HAaBBIKU paboThI HE
chopmMupoBaHbl, OOIBITHHCTBO
IIPEyCMOTPEHHBIX
IporpaMMoM  3aJaHuii  HeE
BBITIOJIHEHO; npu
JIOMTOJTHUTEIbHOM
CaMOCTOSITENIbHOW paboTe Haj
MaTepUaioM Kypca BO3MOXKHO
MOBBILICHHE KayecTBa
BBITIOJTHEHUS y4eOHBIX
3a7JaHuH.
HeynosnersopurensHo -
Teopetnueckoe  coaep:kaHue
Kypca HE OCBOEHO,
HEOOXO/JUMBIE  MPAKTHUYECKHUE
HABBIKU paboThI HE
c(hopMUpPOBaHBI,
IPelyCMOTPEHHbIE
mporpaMmMoil  3afaHusi  He
BBITIOJIHEHBI

3amura TEMBI BKJIIOYAET
perieHue 3a1a4d B ayJIUTOPUHU B
TEYEeHUEe OJHOM IHapsl U
MPOXOAUT TMOCJIE  HM3YyUYECHUS
COOTBETCTBYIOIIETO

pasnmena. bunersl cocrosT U3
BOIIPOCOB, MO3BOJISIONIUX
OLIEHUTh  Cc(HOPMUPOBAHHOCTD
koMmnerennuii. Ha  oTBeThl
otBoauTcA 1,5 gaca.

TectupoBanue no MpoIeHHON
TeEME

Tect conmepxutr 20 3amaHuid,
NMpaBWIbHBIN  OTBET Ha |

TecTtupoBanue

ocyliecTBisieTcsi, Jubo 1mpu
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3aJaHue  COOTBETCTByeT 1
Oamy. Bpemsi TectupoBanus -
30 MHHYT. Crynenry
MIPEJIOCTABIISETCS JIBE TOIMBITKU
UL TPOXOXKJEHUS  TecTa.
MakcrumanbHas OLEHKA 32 TECT
- 20 GamrmoB. Tect cuurtaercs
YCIELHO TPONACHHBIM, €Clu
cTyneHT nan He MeHee 60%

[IOMOILIHU KOMIIBIOTEPHOU
CHCTEMBI TECTUPOBAHMUSL, JTUOO C
UCIIOJIb30BAHUEM  BBIJIAHHBIX
TeCT-3aJaHUi Ha OyMa)XHOM
HOCHUTEIIE. Bpems
tectupoBanus 30 muH. 3arem
OCYILIECTBIISETCS IIPOBEPKa
TecTa HK3aMEHATOPOM u
BBICTABJIETCS OLICHKA COTTIACHO

MPABWJIBHBIX OTBETOB (HAOpall | METOIUKE BBLICTaBJICHUS
He MeHee 12 GamioB). OIICHKH.
IIkajia olleHUBAHUSA MPOMEKYTOYHOM ATTECTAIIMM: IK3aMeH.
Ikama oneHUBaHUA Onucanue

OTJIINYHO

Beinonnens! Bce Buibl yueOHOM paboThl, IpeayCMOTpEHHbIE y4eOHbIM
mwi1aHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWM, yYMEHUH,
HaBbIKOB IIPUBEJEHHBIM B TaOMuIaxX I[IOKa3aTeisiM, ONEpUpYeT
PUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH, HaBbIKAMH, IIPUMEHSET UX B
CUTyalUsX INOBBILICHHOM CJIOXKHOCTH, HE HCIBITBIBAET 3aTPyIHEHUI
IIPY AHAJIUTUYECKUX OIEPALMSIX, [IEPEHOCE 3HAHUM U YMEHUH HA HOBBIE,
HECTaHJIaPTHBIE CUTYAIUH.

Xopomo

BrinonHeHs! Bce BUIbI yueOHOM paboThl, IPEyCMOTPEHHbBIE YUEOHBIM
mw1aHoM. CTyIEHT JEMOHCTPUPYET 4aCTUYHOE COOTBETCTBUE 3HAHMM,
YMEHU, HaBbIKOB IPUBEICHHBIM B TaOJIMIIAX [TOKA3aTelNsAM, OIEPUPYET
MpUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH, HABBIKAMH, TIPUMEHSIET UX B
CUTyalusX IOBBIIIEHHON cioxHocTu. IIpu 3TOM Moryr ObITh
JIONYLIeHbl He3HAYUTENbHbIE OLIMOKHU, HETOUHOCTH, 3aTPyIHEHHs U
AHAJIMTUYECKUX OIEpalusiX, NepeHoce 3HaHUH U YMEHHMH Ha HOBBIE,
HECTaHIapTHbIE CUTYaIHH.

Y 10BIETBOPUTEIEHO

BrimonHeHs! Bce BUIbI yueOHOM paboThl, MPEyCMOTPEHHbBIE YUEOHBIM
m1aHoM. CTyAE€HT JIEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HAHMI,
YMEHUH, HaBBIKOB TNPUBEJACHHBIM B TalOiMIax IMOKa3aTessiMm,
JIOTIYCKAIOTCS 3HAUMUTEIbHBbIE OIIMOKM, TPOSIBISETCS OTCYTCTBUE
3HaHUM, yMEHUH, HABBIKOB I10 PsIly TOKA3aTeNIel, CTYEHT HUCIIBITIBAET
3HAUUTENIBHBIE 3aTPyJHEHUS IpU ONEPUPOBAHUU 3HAHUAMH U
YMEHHSIMU IIPH UX IEPEHOCE HAa HOBBIEC CUTYALMH.

HeynosnersopurensHo

He BoimomHeH oauH win Oonee BUAOB Yy4eOHOMl  paloOTHI,
MPETyCMOTPEHHBIX y4eOHbIM MaaHOM. CTYAEHT JAEMOHCTpUPYET
IIOJIHO€ OTCYTCTBHE WM HEAOCTaTOYHOE COOTBETCTBUE 3HAHUU,
YMEHUH, HaBBIKOB TPUBEACHHBIM B Ta0NMIAX IOKa3aTessM,
JIOTIYCKAIOTCS 3HAUUTENbHBbIE OIIMOKH, TMPOSBISAETCS OTCYTCTBUE
3HaHUM, YMEHMM, HABBIKOB 110 PSAY MOKA3aTeNei, CTYJEHT HE MOXKET
ONEpUpPOBaTh 3HAHUSMU M YMEHUSAMH IIPH UX IIEPEHOCE HA HOBBIE
CUTYallUH.

7.3  OueHouHbIe cpeCcTBa

7.3.1. Tekymuii KOHTPOJIb

Komnnexm 3a0anuit ons evinonnenusn pacuemuo-zpaguueckux paoom (PI'P)

PI'P Nel, uacmp 1
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-1 1 0 2 0 2
A= 1 3 2 B={0 -3 3
3ajganue Nel. JTaHbl MATPHILIBI 40 -3, 11 -y

o 2 T
Boinonauts geiicteus; A° +8B

(2A+3B)? —4A> —6AB=...

3aganue No2. [Ipoao/KUTh JTaHHOE MaTPUYHOE PABEHCTBO
Y IPOBEPUTH €ro Ui MaTpull 4 U B 13 nepBoro 3a1aHusl.
3azanue Ne3. Beluuciuth onpeaennTenb IByMs ClIoco0aMu: pa3iokKeHUEM I10 IIEPBOI CTPOKE U
pa3I0XKEeHUEM I10 TIEPBOMY CTOJIOILY.

1 0 -1 2
0 2 1 -1
11 -1 1
11 -2 1
3ananue Ned. Jlns naHHOM MaTpUllbl HaiTH 0OpaTHyIo MaTpuily. CaenaTh MpOBEPKY.
1 0 2
1 10

-1 2 3

3azanue NoS. Pemiute MaTpuyHOE ypaBHEHUE AXB=C (naiitu X). Cnenatb poBepKy.

SRR

3aganue Ne6. Hailtu panr MaTpuIbL.

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

3 -8 2 6 20

PI'P Nol, 3a0anun no pewienuto cucmem JUHEUHbIX a12e0pauiecKux ypasHeHuil
3aznanue Nel. Pemuts cucremy meronoM Kpamepa. Crnenatb npoBepKy.

X +4AX, — Xy =2

2X +2X, +3X, =7

3% +6x, —2X%;, =1

3aganue Ne2. Permuth cucremy u3 Nel MeTo oM oOpaTHOM MaTpHIIbI.
3amanne No3. Pemuth cuctemy u3 Nel meromom ["aycca.
3apanue Ne4. Pemuth HeoqHOpOAHYIO cucTeMy MetooM ["aycca. Haiitu oG1ee pemenue u
YaCTHOE pelIeHUE.
X, + X, +2X;+3X, =5
3% +2X, — 4%, - 2%, =1
ox +4x, + 4x,=11
3ananue NoS. Pemuts omHOpOAHYIO crcteMy MetofoM ["aycca. Halitu oGriee pemenue u OCP.
2% +6X, =9%, 9%, =0
4x, —5%;+ X, =0
3% +3X, —7X; —4%,=0
X, —3X, +2%X; +5%, =0
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PrP Nol, uacms 2

m, n, p
3apanue Nel. [Tokaszarb, 4TO BEKTOPHI 00pa3yloT 0a3uc B MPOCTPAHCTBE U PA3IOKUTH

BEKTOP a qo 3TOMyY 0a3uCy: m=@-12),n=(203),p=(-2-11),a=(5-413).

b

3aganue No2. JlaHbl BEKTOPHI My " Brscrurs - KOJUTMHEAPHBI JIU BEKTOPBI ayb,
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =2n—m.
A
Im|=6v2,|n|=2, (M,M) =135, a=6n-m.
eciu
ZB A(l;-1;2),B(3;3;2),C(7;1;2).

. Haiitn , €CIIU

3apanue Ne3. Haiitu |a|,

3ananue Ne4. Jlan A ABC

3amanue NeS. Tlpu kakux 'x' BEeKTOpHl & u b NEPIEHIUKYIISAPHBI?
a=(x;1,-4),b =(x-3;12; x).

3azanue Ne6. Haiitu muiomans napamieaorpaMMa, IOCTPOEHHOTO Ha BEKTOpax ayb
A
S T _ AN 1
a=2m-5n,b =m+n,|m|=12, |n| =3, (m, n)=€.

3amanue Ne7. Haittu mnomans tpeyroasuuka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,C
3amanue No8. Jlanbl BeKTOpbl ' '~ . BBIICHUTH — KOMIUTAHAPHBI JIM BEKTOPHL. ECITU BEKTOPHI HE
y a,b,c
KOMILIAaHAPHBI, TO HAUTH 00BhEM Napaijiesienuneaa, MOCTPOCHHOTO Ha BEKTOpax U

OIPEAEIUTh — KaKyto TPOUKY OHM 00pa3yloT.

a(1;-1,5),b(2;4;-2),c(3;0;1)
3amanue Ne9. s nuHEHOTO onepaTopa A 3a/1aHbl 00pa3bl 0a3MCHBIX AJIEMEHTOB
Ag,, Ag,, Ag,

€,€6,,€ .
. 3anmcath MaTpuily ornieparopa 4 B 6azuce !’ "2’ 73 u HaliTu oOpas

X

JJIEMEHTA
Ae =7e,+3e,-2¢e,, Ae,=¢,—e,+4e,, Ae,=2¢ +2¢€,+3¢,,
X=28 —-4¢,+¢,
3apanue Nel0. Haiiti coOcTBEeHHbBIE 3HAUCHHSI U COOCTBEHHBIE BEKTOPHI IMHEHHOTO onepaTopa,
-4 1
a7 3)
3aJJaHHOTO B HEKOTOPOM Oaznce MaTpuLei
PI'P Ne 1, uacmp 3
3ananue Nel. Ilpsamas L IIPOXOAMT YePE3 TOUKY A napajjieIbHO BEKTOPY aq. IIpsamas l,
POXOUT depes Touky B mepmenukymspro Bekropy N . Haiiti ToUKy nepecedeH s IpsMbIX 1

YTOJ MEXY HUMH, ECIIH
I I y
3ananue No2. Jlana npsimast !.Ilpsamas 2 mpoXOoAuT yepe3 TOUKHU A u B Haiitu paccTossHUE OT

TOYKH [IEPECEUEHUS NPSIMBIX ! U 2 710 IpsAMON 3.

|- X=-8t-3
1" ly =3t +4, A(4;0),B(7;3), I,:9x-12y+2=0.

3amanue Ne3. Haiitu pacCTosSTHUE OT TOUKU M, 110 twockoet & | mpoxogsiieit yepes Touky A
MIEPIICHIUKYIIIPHO BEKTOPY N ecn M, 0;1:7), A@;-1;4), n (6; 22; -3).
3amganue Ned4. HaiiT yroa MexIy TIIOCKOCTBI0 & | IIIOCKOCTBHIO B , TPOXOJISIICH Yepe3 TOUKU

AB  C a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(—4;-3;-1).

, €CIIH
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3amanue NoS. 3amucarth KAHOHMYECKUE YPABHEHHS TPSIMOM, 3aIaHHON OOIIMMH YpaBHEHHUSIMH.
X+2y-9z-10=0;
3x+4y+8z-24=0.

3aganue No6. Haiitu TOUKy nepecedeHus npsamoit | v nockoctn @ u YTOJl MEK1y HUMH.

I:XLZ:X:Z—_l; a:X+2y-3z-12=0.
3 4 -2

3aznanue Ne7. [lpsmas L IIPOXOAMT uepe3 TOUkU A u B. Ilpsamas l, IIPOXOJHUT Yepe3 TOuKy M

y I I
NEePICHAMKYIISIPHO TuIockocTn & . HallT yros Meay NpsiMbIMA  * W 2 ¥ BBISACHUTB — JISXKAT JIU
OHM B OZHOM IUIOCKOCTH MJIM CKPELIUBAIOTCS.

A(9;-31),B(4;4,-5,M (-1;11;,-11), «:2x+3y—-z-1=0.

(x+3)°  ¥° _
Bamanne Ne8. Jlst manHoit kpuoit 49 25 yKa3zaTh ()OKYCHI, SKCIICHTPUCHUTET,
mupeKTpuckl. [TocTpouTth KpUBYIO, H300pa3uTh (OKYCHI, TUPEKTPUCHI.

2 2
3amanue Ne9. TIpuBecTH ypaBHEHHE KPUBOIA 9x* —25y” ~18x + 200y —616 =0

KaHOHUYCCKOMY BUAY U ITOCTPOUTH KPUBYIO.

K

Ilpumepor 6apuanmoé KOHmMpoIbHBIX padom
Bapmuanr.

1. HaliTu 3HaueHHss MaTpUYHOTO MHOI'OWIEHA F(A)

f(x):—x3+2x2—x+3,A=£_1 Oj
3 2

2. HaifTu paHr MaTpuIbl IPUBEACHNUEM K CTYIIEHYaTOMY BHLY

1 2 1
3 -5
2 7 -

3. BbruuciauTs onpeneanTens IpUuBeIeHUEM K CTYIIEHYaTOMY BUY
4. Haiitu matpuity, oOpaTHyto faHHoH (a). Pemmth MaTpuuHoe ypaBHeHue (0)
1 2 1

3 5 3 1 -2 2 3 5
2 7 -1 [—3 4}5)(:(3 -1 oj
(a) (0)

5. Pemuth cuctemy ypaBHEHUH. YKa3aTh 00Ilee U OJJHO YAaCTHOE peuIieHue (a).
Pemuts cucremMy ¢ momoIibio 06paTHoil MaTpullsl U o ¢popmynam Kpamepa (6)

4% +9X, —5%X, —8x, =5 X, +2X, +%X; =5
X +7X, — 2%, —4%, =4 3X, —5X, +3X; =7
(@) 2%, +5X, + X, +3%X, =3 ©) 2X + 71X, —%X; =13
Bapuant
1. Pacnincars pasnoxenue BekTopa X 1o BEKTOpam P.q.r
x=1{5-12,1} p={1-30} q={1,-11 r={0,-12}
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2. KonnuHeapHbl 1M BEKTOPbI Pyuda

3. JlaHa nupaMuja ¢ BEpIIMHAMU B TOUKAX AAAA, .
A(-2,4, 8)’ A (4,-12) ’ A,(-8,7,10) , A, (-3,4,-2)

Haiitu:

a) yroy Mexay pedpamu AR, , AA
0) 00beM MUpPaMHIBI

B) JUTUHY BBICOTHI, OMYIICHHOW Ha TPaHb AhA,

I') HAalTHU AJIMHY MEIUAHBI, IPOBEIECHHYIO U3 BEPILUHBI A K peopy Ao

4. BBIYUCIMTG TUIONTAb HAapAILIENorpaMMa, TIOCTPOEHHOTO Ha BEKTOpax & u b a_ yroil MEXAY

BEKTOpaMH Pud

T
a=2p+q b=p-3q  [P|=2 [q[=2 “77.

Bapuant

1. Haiitu paccTosHie OT TOYKH Mo 110 TUIOCKOCTHU (MlMZMs) :
My(-9;10;2) M, (0;7;-4) M,(48-1) M,(-213)

X+y+z-2=0

2. BeinmcaTh KAHOHUYECKOE YPaBHEHHE MPSIMOIA: {X —y-3z+6=0

Xx-2 y-3 z+1

3. HaiiTu To4Ky nepeceueHus nNpsMoi 1 IIIOCKOCTH: 1 1 —4 y X+y+22-9=0
4. Haiitn TOYK R P il P (O; = 3)
. y ! CUMMETPUYHYIO TOYKE " OTHOCHUTEIIBHO MPSAMON ' : u
x-1 'y z
T a1

. M
5. Hanicars ypaBHeHHE IOCKOCTH ¥ MPOXOJSAIIEN Yepe3 TOUKY ' © W IEPIEHIUKY/ISPHO

npmot (MiM2). Mo (32:0) M, (41:5) M, (2-1:4)

6. HaiiTi KoCHHYC yria Mex 1y miockoctsvu %1 u 2

a,:3Xx-y+3=0 a,:Xx-2y+5z-10=0

Bapuanm 3a0anuii mecma

1.1. HaiiT paHr MaTpuibl IPUBEICHUEM K CTYIIEHUYaTOMY BUILY

1 2\, (-2 3 5
-3 4 3 -1 0
1.2. Pemiuth MaTpU4YHOE ypaBHEHHE
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X +2X, + X, =5
3%, —5X%, +3x%, =7

1.3. Pemuts cucremy o ¢popmynam Kpamepa 2% +7% =%, =13

2.1. HanucaTp pa3ioKeHHE BEKTOpa X 110 BEKTOpam PG X= {5’ _12’1} , P= {1’ =3 O} ,
q={1-11 r={0,-12}

2.2. BBIYMCINTD MIOMAL HapajieorpaMMa, HOCTPOEHHOTO Ha BEKTopax & u b a _ YTOJI MEXY

—

BEKTOpaMu P n q
— . T

[p[=2 |o[=2 T

2.3. Jlana nupaMuia ¢ BepIInHaMu B TOYKax A1A2A3A4 . A1(6’1’ 3) , AZ(G’_Z’_s), A3(2’ 2’0) ,
A,(-51,0)

Haitu nyimny Menuansl, IPOBEAECHHYIO U3 BEPILINHBI A K pedpy Ay
Xx-2 y-3 z+1

a=2p+q b=p-3q

3.1. Haiitu TOUKy nepeceyeHus MpsiMOii U IIocKocTH: 1 1 4 g XFY+22-9=0
. . 1. P(0;-13
3.2. Haiitu TOUKY R CHMMETPHUHYIO TOYKEe P OTHOCHTENBHO IPSMOi l. ( ) "
x-1_y_z
1 -1 1

3.3. Hanmcarp ypaBHeHue miockoctd ¢ mpoxofsiieii uepes TouKy M, U TIEPIEHANKYISIPHO
mpssvoii (MiM2). M0(3;2;O), My (415) M,(2-14)

2 2 —
4.1. Jlana kpuBas Broporo mopsiaka X +4Y" ~12X+16y+16 =0 T1oyyuprs, kanonmdeckoe ypaBHenue

KPHUBOMW U ITOCTPOUTH €€.

! ! !
e,e e 6, ,6

4.2. CoctaBuTh MaTpuIly Tiepexoja ot 6asuca % x Gasucy , €cln
6 =26 +6,+6,; 6, =6 -6, +6,; § =6 +26,+6,

7.3.2. IlpoMe:kyTOUHAsI ATTECTAIUS
Bonpocuwl k sk3ameny (1 cemecmp ounoil popmul 00yuenus)
Marpuiipl, TUIIBI MATPULL. OIIK-1
Onepanuu ¢ MaTpullaMu, UX CBOWCTBA. OIIK-1
YMHOXEHUE NPSIMOYTOJIbHBIX MATPHIL. OI1K-1
MarpuuHasi popma 3aluCH CUCTEMBbI JTMHEHHBIX adredpanyecKux ypaBHEHUH. OIIK-1
OnpenenuTeny U UX CBOMCTBA. OIlK-1
ITonsarue onpenenutens. MUHOPHI M alredpanyecKue JOMOJIHEHHS. OIIK-1
CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHUM, OCHOBHBIE TOHATHS U OIIK-1
OIPEEIICHUS.
IIpaBmiio Kpamepa penieHusi cucTeM JIMHEWHBIX YPaBHEHUM. OIIK-1
OOpaTHas MaTpula 1 €€ BbIUKCICHHE. Y CIIOBUE CYIIECTBOBAHUS 0OpaTHOM OIIK-1
MaTpHULIbIL.
Pemenue cucrem JIMHENHHBIX alreOpandyeckux ypaBHEHUN METOA0M 00paTHOM OIlK-1
MaTpHULIBIL.
Merop ["aycca penieHust CHCTEM JTMHENHBIX YPABHEHUM. OI1K-1
PelreHne npou3BOJIbHBIX CUCTEM JIMHENHBIX ypaBHEHUN MeTonoM [ aycca. OIIK-1
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Panr matpuuel. Teopema Kponekepa — Kanennu. OIIK-1
OpnHOpOHBIE CUCTEMBI JINHENHBIX ypaBHEHUH. Kpurepuii cymecTBoBaHus OIIK-1
HETPUBHUAJIBHBIX PEHICHUM.

IloHsiTHE BEKTOpA U JIMHEMHBIEC ONIEpalluy HaJl BEKTOPAMM, CBOMCTBA OIIEpallU. OIIK-1
JIuneiiHast KOMOMHAIUS BEKTOPOB. OIIK-1
JIuneliHas HE3aBUCUMOCTD U JIMHEIHAS 3aBUCUMOCTbh F'€OMETPHUUECKUX BEKTOPOB. OIIK-1
Kpurepuii TMHENHON 3aBUCHMOCTH.

[Tonstue 6aszuca. KoopauHatsl BeKTOpA. OIIK-1
OpTtoHOpMUPOBaHHEIN Oa3uc. PaznoxkeHue BeKTOpa Mo BeKTopaM Oasuca. OIIK-1
YnopsoueHHasi Tpolika BEKTOPOB. OIIK-1
CkansipHoe, BEKTOPHOE M CMEILIaHHOE ITPOU3BEJICHUE BEKTOPOB B OIIK-1
OPTOHOPMHPOBAHHOM Oa3zuce.

Y ¢10BUS OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH ¥ KOMILUIAHAPHOCTHU BEKTOPOB. OIIK-1
JIuHeliHbIe NPOCTPaHCTBA. OIlK-1
Martpuia nepexoja ot 6a3uca k 6asucy. OIIK-1
CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYECHUSI MATPHIIBI. OIlK-1

Cucremsl koopauHaT. [lekapToBbI MPSMOYTOJIbHbIE KOOPANMHATHI Ha mockoctu U B | OINK-1
IIPOCTPAHCTBE.

[TonsipHas cucrema KOOpAMHAT. OI1K-1
Pa3nuyHble TUIIBI YpaBHEHUH MIJIOCKOCTH U IPSIMOM. OIlK-1
Beruucnenue pacctosHuNA MEKAYy IBYMsI TOYKaMHU, TOYKOU U MPSIMOM, TOYKOU U OIIK-1
IJIOCKOCTBIO.

Beluncienue paccTosHAs MEKYy CKPEIMBAIOIUMUCS ITPSIMBIMU. OIlK-1
Brruncnenue yriioB MEXy AByMs NPSMBIMH, IIPSMOU U IJIOCKOCTBIO, IBYMS OIIK-1
IJIOCKOCTSIMHU.

KpuBbie BTOpOro nopsiika ux reOMETpU4ECKUE CBOMCTBA U YPAaBHEHUS. OIIK-1
[TpuBeneHre KpUBOIl BTOPOTro MOpsAIKa K KAHOHUYECKOMY BULY.

KaHnoHMYeckue ypaBHEHHS AJIIMIICA, TUIEpOOIIbI, MapadosIbl. OIIK-1
YpaBHEeHHE TOBEPXHOCTH BTOPOTO MOPSIKA. OIlK-1
Kanonnueckue ypaBHeHUs Cepbl, HIUTMIICOU]IA, KOHYCOB, THIIEPOOJIONU/IOB, OIIK-1
11apaboJIONI0B.

Tunosbie BApHAHTHI ONJIETOB
no auctuiuinae «JIuneiinasi aaredpa»

MUHUCTEPCTBO HAVKU U BLICILEIO OBPA3OBAHUS POCCUNCKOMN OEJEPALINN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICIIEI'O OBPA3OBAHUA
«MOCKOBCKHUM NMOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

Huctuninmuna  «JIuHeiHas anrebpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Onpenenuren U UX CBOMCTBA.
2. Pemmte MaTpuuHoe ypaBHenue XB=A_ eciu A (1 2) B (—1 2) .
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3. Pemmte cucreMy MeTo10M OOpaTHOM MaTpULIBI (X +2X, = -1 .
4, JlaHbl BEKTOpHI & =(-5,9,8), b =(-3,1,-2), ¢ =(-8,10,-10) . [IpoBepuTh — KOMIUIAHAPHBI JIH

onn. Eciii HeT, HaliTH 00beM MapaiieNienumeaa, IOCTPOCHHOTO Ha BEKTOpax a,b,c.
5. Haiitu yron mexay Bektopamu a=(1-2-2) u p =(2,0,1) -
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MMHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA3OBAHUS POCCUMCKON ®EJEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICIIIET'O OBPA3OBAHUA
«MOCKOBCKHUM NMOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKI/Iﬁ IHOJIMTEX)

Hucnunnuna  «JIuHeiHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. JIuneitnast komO6uHaius BekTopoB. basuc. Koopaunats! BekTopa.
2. Brrancnuts ONpeeIUTeIb MAaTPULIBI C = AT, ecnu 1 2 -1).
A=13 1 0
011
3. Pemnre cucreMy ypaBHeHH MeToOM 'aycca  [4x, —2x, +3x; =12,

2% +3X, — 2%, = 3.

4. [Tokaszare, uro BekTOpel M=(1-12) , n=(203), p=(-2-11) oOpazywor Oa3uc B
HPOCTPAHCTBE.
S. Jlano oOiiee ypaBHeHue npsimoit  —2X+3y—-5=0. HamucaTh: ypaBHEHHE MPSIMOIA C YTIIOBBIM

K03 (UIIMEHTOM; YpaBHEHHE IPSIMON B OTpEe3Kax; HOpMaJIbHOE YpaBHEHHE MPSMOM.
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Jl7is mpoBelieHusT TPOMEKYTOUHOTO KOHTPOIIS 3HAHWN CTYJIEHTOB B JUCTAaHIIMOHHOM (opMaTre B
pa3zpaboTaHHBIX Kadenpoit «MareMaTukay OHJIANH-KypcaX UMEIOTCS HTOTOBBIE TECTHI.



