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1. Heau, 3a7a4u ¥ MJIAHUPYeMble Pe3yJbTAThl 00y4eHH s N0 AUCHUIITHHE

K 0CHOBHBIM yensim OCBOCHUS TUCLMITINHBI «JInHeiiHas anreOpa» clieayeT OTHECTH:
— BOCIIUTaHME y CTYJCHTOB OOIIEH MaTeMaTHYeCKON KyJIbTYPbI;
— mpuoOpeTeHue CTyICHTaMH IIMPOKOro Kpyra MaTeMaTu4eCKUX 3HAaHUN, YMEHHI U HaBBIKOB;

— pa3BHUTHE CIIOCOOHOCTH CTYJCHTOB K HHIYKTHUBHOMY H JIeTyKTHBHOMY MBIIIUICHUIO HAPSTY C
pa3BUTHEM MAaTEMAaTHUYECKOU UHTYULUU;

— YMEHHE CTyJICHTaMHU Pa3BUBATh HABBIKU CAMOCTOSTEILHOIO U3yUeHHsI yUeOHOH U HayqHOH
JUTEPaTYpPBl, CONEPIKALICH MATEMaTUYECKUE CBEICHUS U PE3yJbTAThI;

— TMOATOTOBKY CTYJEHTOB K JIEATEIHHOCTH B COOTBETCTBUHU C KBATU(UKALIMOHHON
XapaKTepUCTUKON OakajaBpa Mo HAMpPaBJICHHIO, B TOM Yucie (pOopMUpOBaHUE YMEHUI
WCIIOJIb30BaTh OCBOCHHBIE MAaTEMAaTUIECKIE METO/IBI B MPOPECCUOHATHHON ACSITENTLHOCTH.

— TOJTOTOBKY BBICOKOKBAJTHU(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHUAX NU(POBOI
TYpOYJIEHTHOCTH U BBICOKMX TEXHOJOTMYECKUX PUCKOB COBPEMEHHON II(PPOBOI
SKOHOMUKH.

K ocHOBHBIM 3a0auam 0CBOCHUS TUCIMIUIAHEI «JInHelHas anredpay» clielyeT OTHECTHU:

— OCBOEHHE CTYJACHTAaMH OCHOBHBIX IOHSTHUH, METOAOB, (POPMUPYIOIIUX  OOIIYyIO
MaTeMaTHYECKYI0 ITOJrOTOBKY, HEOOXOIMMYIO JIJIs YCIICIIHOTO PEIICHNUS TPUKIIAIHbIX 3a/1a4;

— ¢QopmupoBanue y cryneHTta TpeOyemoro Habopa KOMIETEHIMH, COOTBETCTBYIOIIMX €ro
HAMpPAaBICHUIO TIOJTOTOBKUA M 00ECMEeYMBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha pPBIHKE

Tpyna.

O6yuenne mno mucnuiuinHe «JIuHelHas anreOpa» HampaBlieHO Ha (GOpPMHUpPOBAHUE
y 00yYarOUMXCsl CIETYIOMNX KOMICTCHIIUN:

Koa u HauMeHOBaHUE KOMMETEHIHIt NHaukaTopbl J0CTHXKEHUST KOMIETEeHIHI
OIIK-1. Ctocob6eH npuMeHsITh NOIIK-1.1. ITpuMensieT MaTeMaTUYE€CKUE METOIbI
C€CTCCTBCHHO-HAYYHBIC U AJI pCHICHUA MHKCHCPHBIX 3a/1a4, aHAJIIU3UPYCT U
OGH.[GI/IH)KGHGPHBIG 3HaHHUA, MCTObI HHTCPIIPETUPYCT MATCMATHYCCKUC MOACIIN
MaTeMaTHYeCKOro aHaJIu3a U (bU3UYECKUX MPOILIECCOB U TEXHUYECKHX CUCTEM.
MOJICTMPOBAHUS B 00JIaCTH NOIIK-1.2. Aranu3upyert JaHHbIC, BBISBISICT
poheCCHOHATLHON IeATEIBHOCTH. 3aKOHOMEPHOCTH, JIeJIaeT 000CHOBAHHBIC

BBIBOJIBI.

NOIIK-1.3. Kputnuecku u3MepsieT pe3yibTaThl
pacuéToB U OLICHOK, BHOCUT KOPPEKTUPOBKHY;
aJanTUpyeT TEOPETUUECKNUE 3HAHUSA Ul PEIICHUS
KOHKPETHBIX NHXEHEPHBIX 3a]a4.

NOIIK-1.4. Co3znaér MozeNbHbIE PELICHUS 3a7a4

HWHKCHCPHOT'O TBOPUCCTBA.

2. MecTO IMCHMILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucuunnuna «JIuneliHas anrebpa» OTHOCHTCS K 00s3aTeNbHOM YacTh 0Opa3oBaTEeNbHOM
nporpammsl 010ka b 1«/lucuumiuael (MOTym)y.

Jucuunnuna «JIuneiinas anredpa» odecrieunBaeT U3y4eHUe JUCLUILINH:

B ob6s3amenvnoi wacmu:

— MareMaTnuecKuii aHaImn3;

— @uzuka;



TexHonoruu HCKYCCTBCHHOI'O MHTCJICKTA,
HpI/IKJ'IaI[HaH MCXaHUKa,

Texnonoruu u o6opyaoBanue aisi 00paboTKU H300pakeHU B TOMUTPahUIECKOM U
YIIaKOBOYHOM IIPOU3BOJICTBE.

B uacmu, ¢hopmupyemou yuacmnuxamu ob6pazoeamenvbHulX OMHOUWEHUN.!

HJ'IaHI/IpOBaHI/IC U MOJCINPOBAHUC 6I/I3HGC'HpOI_IeCCOB.

B uacmu snexmusnvix ducuunﬂuﬂ:

3D-MopenupoBaHue ¥ MPOTOTUITHPOBAHHE.
3. CTpykTypa u coaep:KaHue THCHUILTUHBI
O6m1as TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3auéTHble eauHuIlbl (108 yacoB).

3.1. Buabl yueOHOM padoThl U TPYAOEMKOCTH
(mo dopmam oOyueHus)

3.1.1. Ounas ¢popma oOyueHus

Ne Bua yuebHoii paorbr KomnuectBo | CemecTpsl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 48 48
B ToMm uncie:
1.1 | Jlexkuun 16 16
1.2 | CemuHapckue/mpakTHUYECKUE 3aHITHS 32 32
1.3 | JIabopaTopHble 3aHATHUS 0 0
2 | CamocTosiTesibHas1 padoTa 60 60
B ToMm uncie:
2.1 | PI'P 26 26
2.2 | IlonroToBka K ceMHUHAPY 24 24
2.3 | IlogroroBka K SK3aMeHY 10 10
3 | IlpoMe:kyTOUYHAsI ATTECTAIUSI
3auer/mud.3auer/sK3aMeH - DK3aMeH
HUroro 108 108




3.2. TemaTuyeckuii NJIaH U3y4eHH s JUCHHIINHBI

Ne
n/

Pa3gennl/TeMbl
MUCIUIINHBI

TpyaoéMKocTb, 4ac

Bcero

AyautopHasi pa6oTa

Jlex
005054

Cemuna | Jlabop | ITpakr
pckue/ | aTOpH | MYECK
NPakTH | bIe ast
YEeCKHE | 3aHATH | TOJTO

3aHATHUSL o TOBKa

Camo
CTOAT
eJbHA

padot

Pa3zneua 1. DiaeMeHTBI JTHHEHHOM
ajareopol

38

12 0 0

20

11

Tema 1. Marpunpl, 1eiicTBUs HaZl
MAaTpHUIIAMHU.

1.2

Tema 2. OnpenenuTenu, UX CBOMCTBA U
BbIYMCIIeHHE. MaTpu4Has 3aluch
CHCTEMBI JINHEWHBIX YPABHECHUH.

1.3

Tema 3. OOpatHas maTpuua u eé
HaxOXJeHne. MaTtpuydHas 3anuch
CHCTEMBI JINHENHBIX YPaBHEHHUI.

1.4

Tema 4. Cuctembl TUHEUHBIX
anreOpanyeckux ypaBHEHUH, OCHOBHbIE
HOHATHA U onpenieneHus. Pemenue
CHUCTEM JIMHENHBIX YPABHEHUN METOIOM
Kpamepa, meTogom oOpatHO
MaTpHIIbL.

1.5

Tema 5. Pemenne cucteM JIMHEHHBIX
ypaBHeHul MetosioM ["aycca. Panr
MmaTpulbl. Teopema Kponekepa—
Kanemnnu.

1.6

Tema 6. Meton ["aycca st penieHust
MIPOU3BOJIBHBIX CUCTEM JTMHEHHBIX
ypaBHeHUU. OHOPOAHBIE CUCTEMBI
JIMHEWHBIX YPABHEHUH.

Pa3nes 2. DjieMeHTBI BEeKTOPHOI
ajredopol

34

10 0 0

20

2.1

Tema 1. Bexropsl. JIuHeHbIe
onepauuy HaJ BEKTOPAMH, UX
cBoiicTBa. JIMHENHbIE KOMOMHAIIU
BEKTOPOB. JINHEHHO HE3aBUCUMBIE U
JIMHEWHO 3aBUCUMBIE CHUCTEMBI
BEKTOPOB.

2.2

Tewma 2. [Toustue 6a3uca. KoopamHarst
BekTOopa. KommHeapHOCTb,
OpPTOTOHAJILHOCThH U KOMILJIAHAPHOCTH
BEKTOPOB.

2.3

Tema 3. CkanspHOoe Ipou3BeIcHUE
BEKTOPOB U €ro cBoiicTBa. BekTtopHoe
IMMPOU3BCACHUC NBYX BEKTOPOB, €TI0
CBOMCTBA.

2.4

Tewma 4. CmenianHoe MPOU3BEICHUE
TPEX BEKTOPOB U €r0 CBOMCTBA.
Beruucienue o6béma




napajuienenunesna. Y cioBue
KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH U
KOMIUIAHapHOCTU BEKTOPOB.
OpTOHOPMUPOBaHHBIN Oa3uC.
Boruncnenue ckansipHOro, BEKTOPHOTO
Y CMELIAaHHOT'O IIPOU3BEACHUN
BEKTOPOB, 3aJJaHHBIX KOOPINHATaMH B
OpPTOHOPMHPOBAHHOM Oa3suce.

2.5

Tema 5. JIuneliHble MPOCTPAHCTBA.
ba3zuc 1 pazMepHOCTb JIMHEWUHOTO
npocTpaHcTBa. MaTpula nepexojia ot
OJIHOTO 0asuca K APyroMy;
npeoOpa3oBaHre KOOPAMHAT BEKTOPA
npu u3mMeHeHnu 6azuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAUCHUS
JIMHEWHOTO onepaTopa.

Pa3zgen 3. KoMmiekcHbIe YACTIA U
MHOI'04JICHBI

14

3.1

Tema 1. MHOX€ECTBO KOMILIEKCHBIX
yucen. @opmbl 3aMMCU KOMIIEKCHBIX
quCel.

3.2

Tema 2. Onepanuu HaJ KOMIIEKCHBIMU
yuciaMu. Pa3noxxeHne MHOTO4JIeHa Ha
MHOXHTEH (OCHOBHAsI TEOpeMa
anreOpsl).

Pa3zgen 4. AHaauTHUYECKAA
reoMeTpus

22

12

4.1

Tema 1. CuctemMbl KOOpAUHAT.
Paznuunble BUIBI ypaBHEHUI
IUIOCKOCTH M NPSIMBIX.

4.2

Tema 2. Paznuunble BUIbI ypaBHEHUH
IUIOCKOCTH, IIPSIMOM Ha IUNIOCKOCTH U B
IPOCTPAHCTBE.

4.3

Tema 3. B3anmHoe pacnosiokeHue
MPSIMBIX HA TJIOCKOCTH U B
IIpOCTpaHCTBE. Boruucnenue
PacCTOSIHUM MEXAy ABYyMsl TOUKaMH,
MEK]ly TOUKOH U npsiMoid. Bzaumuoe
pacmnoJIOkKEHHUE TIOCKOCTEM.
Briuucnenue paccTossHUSL MEXTY
TOYKOM U IJIOCKOCTBIO.

4.4

Tema 4. KpuBsie BTOporo nopsiika, ux
reOMETPUUYECKUE CBOMCTBA. Y paBHEHUS
AIITUIICA, TUTIEPOOITBI, MTapadoIIbI
Ob11ee ypaBHEHHE KPUBOW BTOPOTO
nopsiaka. [IpuBenenne ypaBHeHH
KPUBBIX BTOPOTO MOPsiIKa K
KaHOHM4YecKoMy Buay. [loBepxHOCTH
BTOPOTO MOPSAKA.

Hrtoro

108

16

32

60




3.3. CoaepxaHue THCHUIITHHBI

Pa3nes 1. DiieMeHTHI JTHHEHHOMH aJaredpbl

Tema 1. Martpuiibl, 1€HCTBUS HAJl MATPUIIAMH.

Tema 2. Onpenenutenu, UX CBOWCTBA U BbIYKMCIEHUE. MaTpuiHas 3alIMCh CUCTEMbI TMHEWHBIX
YPaBHECHHUH.

Tema 3. OOpaTHas MaTpuia ¥ €€ HaxoKIeHHe. MaTpuyHasl 3alMUCh CUCTEMBbl JTHMHEHHBIX
YpaBHEHUU.

Tema 4. CucreMbl IWHEHHBIX anreOpaMyecKUX ypaBHEHHH, OCHOBHBIC TOHATUS U
ornpeneneHus. Perienue cucreM NTUHEHHBIX ypaBHeHHH MetonoMm Kpamepa, meromom oOpaTHON
MaTpPHULIBI.

Tema 5. Pemienue cucteM TUHEMHBIX ypaBHEHUN MeTo10M ["aycca. Panr marpunbl. Teopema
Kponekepa—Kanemnn.

Tema 6. Meron l'aycca nns pemeHus NMPOU3BOJIBHBIX CUCTEM JIMHEHHBIX YpaBHEHHM.
OnHOpOHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH.

Pa3nes 2. DjieMeHTBI BEKTOPHOM aJredpbl

Tema 1. Bekropbl. JluHeiiHble omepanuu HaJ BEKTOpaMH, UX CBOMCTBa. JIuHeiiHbIe
KOMOUHAIMK BeKTOpOB. JINHEIHO He3aBUCHMBIE U IMHEHHO 3aBHCHMBIE CUCTEMbI BEKTOPOB.

Tema 2. Ilonstue 6aszuca. Koopaunatel Bektopa. KomnmmHeapHOCTh, OPTOTOHANIBHOCTh U
KOMILJIAHAPHOCTH BEKTOPOB.

Tema 3. CkansgpHoe NpoU3BEACHUE BEKTOPOB U €ro CBOWCTBAa. BekTopHOE npousBeneHue
JIByX BEKTOPOB, €TI0 CBOWCTBA.

Tema 4. CMmemanHoe TTpou3BeieHHe TPEX BEKTOPOB M €ro CBOMCTBa. Bhrumciienne oonEma
napajuienenunena. Y cioBue KOJUIMHEAPHOCTH, OPTOINOHAJIBHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
OproHopMupoBaHHbIH 0a3zuc. BeruncieHne cKalisipHOT0, BEKTOPHOTO U CMELIAHHOTO MPOU3BEICHUN
BEKTOPOB, 3aJJaHHBIX KOOPJUHATAMHU B OPTOHOPMUPOBAHHOM Oazuce.

Tema 5. JluneliHble mpocTpaHCTBAa. ba3uc W pa3MepHOCTh JMHEWMHOTO MPOCTPAHCTBA.
Marpuna nepexoaa OT OJHOTO 0Oasuca K JpyroMy; IpeoOpa3oBaHUE KOOpPAMHAT BEKTOpa IpH
u3MeHeHnu 6a3uca. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHHUS JTMHEHHOTO OIepaTopa.

Pa3nen 3. KommiekcHble 4nc/1a M MHOTO4JI€HBI

Tema 1. MHOXECTBO KOMIUIEKCHBIX Yucesl. DOPMBI 3alIACH KOMIUIEKCHBIX YUCEIL.

Tema 2. Onepauuu HaJl KOMIUIEKCHBIMU YUCIIaMU. Pa3nio)keHrne MHOTo4JIeHa Ha MHOYKUTENN
(ocHOBHas TeopeMa anaredpsl).

Pa3nen 4. AHaIMTHYeCKAsl TeOMeTPHA

Tema 1. Cuctemsl koopauHat. PaznuuHbie BUIbl ypaBHEHUH TIJIOCKOCTH U MPSIMBIX.

Tema 2. Paznuunble BUbl ypaBHEHUN IUIOCKOCTH, MPSIMON Ha TUIOCKOCTH U B IPOCTPAHCTBE.

Tema 3. B3zaumHoe pacrosioxkeHHe NPSAMbIX Ha IJIOCKOCTU M B IPOCTPaHCTBE. Brluncienue
pacCTOSIHUM MEXAYy JBYMSI TOYKAMH, MEXKIYy TOYKOM U mpsmMoil. B3anmHOe pacnosiokeHue
IUIOCKOCTEN. BrIunciaenne pacCTOsAHMs MEXy TOUKOU U IIJIOCKOCTBIO.

Tema 4. KpuBble BTOpOro nopsiika, uX reOMETpUYECKHE CBOMCTBA. YpaBHEHUS AILIMUIICA,
runepOoiibl, napadonsr OOmiee ypaBHEHUE KpUBOM BTOoporo mnopsiaka. [IpuBeneHue ypaBHEHMH
KPUBBIX BTOPOTO MOPsiIKa K KAHOHUYECKOMY BHIy. [loBepXHOCTH BTOPOTO NOpsiAKa.

3.4. TemaTnka ceMHHAPCKHUX/MIPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHI

3.4.1 CemuHapCKHe/TIPAKTHYECKUE 3aHATHUS

[Ipaktnueckoe 3ansTue 1. Matpuupl, 1eiCTBUS Hal MAaTPULIAMHU.

[IpakTrueckoe 3anarue 2. OnpeaenauTeNu, UX CBONCTBA U BbIYUCIECHUE. MaTpruyHas 3anuch
CHUCTEMBI JINHEWHBIX YPABHEHU.

[IpakTuyeckoe 3ansatue 3. O6paTHas MaTpuLa U e€ HaXOXkAeHUe. Pemenne cuctem TMHEHHBIX
ypaBHEHUI B MaTpUUHOU popme.

[Ipaktrueckoe 3ansiTie 4. CUCTEMBbI JIMHEWHBIX alreOpandecKuX ypaBHEHUH, OCHOBHBIC
MIOHATHS W ONpeeseHusd. PenieHrne cucTteM JTMHEWHBIX ypaBHEHUM MeTtonoM Kpamepa, metonom
00paTHOI MaTpHIIBL.



[IpakTrueckoe 3ansTue 5. Pelenue cucrem JIUMHEWHBIX ypaBHEHUN MeTtonoM [aycca. Panr
maTpulbl. Teopema Kponekepa—Kanennu.

[Ipaktnueckoe 3anarue 6. Meron ['aycca aiis pemieHus: MpOU3BOIbHBIX CUCTEM JIMHEHHBIX
ypaBHeHU. OTHOPOAHBIE CUCTEMBI TMHEUHBIX YPABHEHHUIA.

[Ipaktnueckoe 3ansatue 7. Bektopel. JIMHEHHbIe onepanuy HaJ BEKTOPAaMH, UX CBOMCTBA.
JIuHeltHOE MPOCTPAHCTBO TE€OMETPHUUYECKUX BEKTOPOB. [IoHATHE JIMHEHHON KOMOMHAIIMN BEKTOPOB.
JInHEHO HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

[Ipaktnueckoe 3ansitue 8. IlonsTHe 6a3uca TPOCTPAHCTBA TEOMETPUUECKHX BEKTOPOB.
Koopmunatel Bektopa. OpTroHOpMUpOBaHHBEIN 0Oaszuc. KoyummHEapHOCTh, OPTOTOHAIBHOCTH H
KOMIUIAHapHOCTh BEKTOPOB.

IIpakTnueckoe 3ansaTue 9. CkalsipHOE NMPOM3BEIEHUE BEKTOPOB M €r0 CBOWCTBA. Y CIOBHE
OPTOTOHAJILHOCTH JIBYX BEKTOPOB. BeKTOpHOEe NpoM3BEACHHE NIBYX BEKTOPOB, €r0 CBOWMCTBA.
VYcnoBue KOJUIMHEAPHOCTH ABYX BEKTOPOB.

[Ipaktnueckoe 3ansatue 10. CmemaHHOEe NMPOU3BENECHUE TPEX BEKTOPOB M €r0 CBOMCTBA.
Boruncnenne o0béMa mapajuienenunena M HUpaMHUIbL. YCIOBHE KOMIUIAHAPHOCTH BEKTOPOB.
BberuncneHue CKamspHOro, BEKTOPHOTO M CMELIAHHOIO IIPOM3BEICHUM BEKTOPOB, 3aJaHHBIX
KOOpAMHATaMU B OPTOHOPMHPOBAHHOM Oa3uce.

[Ipaktuyeckoe 3anstue 11. Jlunelinble mpocTpaHcTBa. PaszMepHOCTh M 0a3uc JHUHEHHOTO
npocTpaHcTBa. Martpuua nepexoja oT oJHoro 0asuca K Apyromy. IIpeoOGpazoBaHue KOOpAHHAT
BEKTOpa MpH M3MeHeHuu Oaszuca. JInHelHbIe omepaTophl, JEHCTBUS C JIMHEHWHBIMU OTEPAaTOPAMHU.
CobcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUSI MAaTPULbI (JIMHEMHOTO orepaTopa).

[IpakTnueckoe 3ansaTue 12. MHOXXECTBO KOMIIJIEKCHBIX uncen. opmbl 3alIMCH KOMIUIEKCHBIX
yucen. ApudmMeTnueckue onepanuy HajJl KOMIUIEKCHBIMU YHCIIaMU.

[IpakTtnueckoe 3ansatue 13. M3BnedeHune KOpHEHW M3 KOMIUIEKCHBIX 4ucelsl. PasnoxeHue
MHOTO4YJICHa Ha MHOKUTENHU (OCHOBHAS TeopemMa ajireopsl).

[IpakTnueckoe 3anarue 14. PaznuuHble BUABI yPaBHEHUH IUNIOCKOCTH, IPSIMON Ha INIOCKOCTH
U B IIPOCTPAHCTBE.

[IpakTnueckoe 3anstue 15. B3auMHOEe pacmojoKeHUE MpsIMBIX Ha IUIOCKOCTH U B
IIPOCTPAHCTBE. BBIYMCIIEHHE PACCTOSHUN MEXAYy ABYMsS TOYKAMM, MEXIY TOYKOM U IPSIMOM.
Borunciienne paccTosHHMS MeEXAYy CKPEIIMBAIOIIMMUCS TNpsAMBIMU. B3aumMHOe pacmnonoxeHue
IJIOCKOCTEN. BhrauciaeHnre paccTossHUsI MEXK1y TOYKON U IITOCKOCTBIO.

[IpakTuueckoe 3anarue 16. KpuBble BTOpOro mnopsiaka UX TIE€OMETPHUYECKHE CBOMCTBA.
VYpaBHeHus amnunca, runep6oisl, napabonsl OOmiee ypaBHEHHE KpPHUBOM BTOPOro MOpPSAKA.
[TpuBeneHne ypaBHEHNI KPUBBIX BTOPOT0 NOpsAAKa K KaHOHNYeCcKoMYy BULy. [loBepxHOCTH BTOpOrO
HOPsJKA.

3.4.2 JIaGopaTopHbIE 3aHITHS

JIaGopaTopHbIe 3aHATHS YUeOHBIM IJIAHOM HE MPETyCMOTPEHBI.

3.5, TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)

KypcoBsie mpoekThl (KypcoBble paboThl) Y4€OHBIM IIAHOM HE MIPEyCMOTPEHBI.

4. Y4ueOHO-MeTOAUYeCcKOe M UHPOPMALIMOHHOE o0ecieyeHne

4.1. HopmaruBHbie 1okyMeHTbl U [OCTbI

1. ®I'OC 29.03.03 «TexHomorusi moaUrpaGUIecKoro W yHaKOBOYHOTO IPOHM3BOICTBAY,
yTBEPKAEHHBIN NprukazoM MunoOpHayku Poccuu ot 22.09.2017 Ne 960.

2. Axanemudeckuii y4eOHBIN TIaH MO HampaBieHHIO moAroToBku 29.03.03 «Texuomorus
nonurpaduyecKkoro U ynakoBoYyHOro npousBoacTBay. [Ipoduis: «buzHec-nporieccsl ymakOBOYHOTO
npou3BoAcTBay. @opma oOydenwus — ounas. 2026 T.
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3. O0Opa3oBarenbHas MporpamMma To HampabiieHuo mnoarotoBku 29.03.03 «Texuomorus
NOJUrpaduyecKoro ¥ ynakoBOYHOT0 Mpou3BoaAcTBay. IIpoduis: «busHec-nponeccsl ynakoBOYHOTO
npou3BoAcTBay. @opma 00yueHus — ounas. 2026 r.

4. Vxa3 Ilpesuaenta Poccuiickoit @eneparuu ot 01.12.2016 Ne 642 «Ctpaterun Hay4dHO-
TeXHOJIornueckoro passurusa Poccniickoit denepanumy.

5. Ilpukaz MunucrepcTBa obpasoBanusi u Hayku Poccuiickoit ®eneparnum ot 23.08.2017
Ne 816 «O6 yrBepxaenun Ilopsaka NpUMEHEHUS OPraHU3ALUSAMH, OCYIIECTBISIOLIMMU
00pa30BaTENIbHYI0 JAEATEIBHOCTb, IEKTPOHHOIO OOYyYEHHs, AMCTAaHIMOHHBIX 00pa3oBaTEIbHbIX
TEXHOJIOTHH NpU peanu3anuy 00pa30BaTeIbHbIX POrPaMM».

4.2.  OcHoBHas JIUTEpaTypa

1. T'opmau b.A. Jluneitnas anre6pa U aHATUTHYECKAsE TEOMETPHsI: yIeOHUK I BYy30B. — 2-
e m31., crep. — Cankr-IlerepOypr: Jlans, 2022. — 300 ¢. — ISBN 978-5-507-44063-4. — Tekcr:
AIIEKTPOHHBIN // Jlans: AIIEKTPOHHO-OMOIMOTeUHAs cucTema. — URL:
https://e.lanbook.com/book/208664.

2. Jlunelinple anreOpa W aHAIWTHYECKas TEOMETpUs: Y4eOHO-METoamdeckoe mocodue /
M.U. Cksopuosa, .B. Autonora, A.I'. ParnoB, E.B. ConomonoBa. — Mocksa: PTY MIUPDA,
2022. — 135 c. — Texkct: anexTpoHHbI // Jlanb: 35mekTpoHHO-OubMoreuynas cuctema. — URL:
https://e.lanbook.com/book/240020.

3. Tyran6aeB A. A. JIuneitHas anreOpa U aHATUTHYECKask TEOMETpHUs: YyueOHMK. — MockBa:
®JIMHTA, 2022. — 260 c¢. — ISBN 978-5-9765-5265-4. — Texkcr: anekTpoHHbId // JlaHb:
3NeKTPOHHO-OnbaHoTeynas cuctema. — URL: https://e.lanbook.com/book/333359.

4.3. JlonoJIHUTEeJbHAs JUTepaTtypa

1. MunocneB B.b., 3yoko B.I'., Jlsxosckuii B.A. Kypc maTtemaTuku mjisi TEXHHYECKUX
BBICIINX y4eOHBIX 3aBeZicHNI: yueOHoe nmocoome. Yactp 1: Anamutrueckas reomerpus. [Ipenenst u
psabl. OyHKIMK U Tpou3BOAHBIE. JIMHEHHAs U BeKTOpHas anredbpa — 2-¢ u3f., ucnp. — CaHKT-
[TetepOypr: Jlansb, 2022. — 544 c¢. — ISBN 978-5-8114-1558-8. — Tekcrt: anektponHsiii // Jlanb:
aJIeKTpOHHO-O0nbmoTeunas cucrema. — URL.: https://e.lanbook.com/book/211352.

2. Cuporuna W.K. JIunelinas anreOpa M aHATUTHYECKAs TE€OMETPUS: HHTEPAKTUBHBINA KypC:
yueOHOe Tmocobme s By3oB. — CII6.: Jlaws, 2022. — 180 c¢. — URL:
https://reader.lanbook.com/book/230360?demoKey=780fcOb90abfef2133d27b5434796b19#1

4.4, JjaekTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBeneHue 3aHATHI U aTTECTAIUI BO3MOXKHO B IMCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHUCTEMBbI JucTaHIMOHHOTrO 00yueHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemaTuka» 3JIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo BceM pasnenam

IpOorpaMMmBl:

Haszsanue 50P Cchuika
JluneiiHas u BekTOpHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaJIMTHYECKAsi TEOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843
Jluseiinas anreopa u https://online.mospolytech.ru/course/view.php?id=462
AHAIUTHUYCCKASA T'COMETPHUL

Pazpaborannbie DOP BKII0UAIOT TPEHUPOBOYHBIE M HTOTOBBIE TECTHI.

[Mopsimokx mpoBeneHUsT pabOT B AMCTAHIIMOHHOM (hopMare yCTaHABIMBACTCS OTACIbHBIMH
pacmopsLKeHUSMU TIPOPEKTOopa 1Mo y4eOHOH paboTe W/Wiii HEHTPOM Y4eOHO-METOAMYECKON PaOOTHI.

Kaxxnpiii cTyaeHT obecrieueH MHAUBUIY aTbHBIM HEOTPAaHUYSHHBIM JOCTYTIOM K 3JIEKTPOHHOM
6ubmuoreke Mockosckoro [lonurexa:

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

HuTepHeT-pecypchl BKIIOUAIOT YYEOHO-METOIUYECKHE MAaTepUalbl B 3JCKTPOHHOM BUJE,
npeJCcTaBICHHbIC Ha caliTe mospolytech.ru B paznene: «l{eHTp MaTemaTHYeCKOTO 00pa30BaHUSI:



https://reader.lanbook.com/book/230360?demoKey=780fc0b90abfef2133d27b5434796b19#1
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
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http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822

[Tone3nbie yueOHO-METOAMYECKHE W WHGOPMAIMOHHBIC MaTephajbl MPEACTABICHBI Ha
cauTax:

http://exponenta.ru

http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

[lepeyenr pecypcoB HHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHON ceTn «VHTepHeT» mis
OCBOCHHUSA NUCHUIIIINHBI:

www.matematikalegko.ru>studentu

WWW.i-exam.ru.

4.5. JluneH3HOHHOE U CBOOOIHO PACIIPOCTPaHsAEMOE NIPOrPaAMMHOe
o0ecrieyeHue

1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemeHnHble npodeccnoHa bHbIe 6a3bI JAHHBIX 1 HH()POPMAIHOHHbIE
CIIPABOYHbIEC CHCTEMbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX IJIA OCBOCHUSA NUCHUIIJIMHDBI:

Ne HaumeHoBaHue Ccbl1ka Ha pecypce JocTynHOCTh

HNudopManmoHHO-CIIPABOYHBIE CHCTEMbI

JoctymnHa B cetn

1. Stack Overflow https://stackoverflow.com/ | Uutepuer 6e3
OTpaHUYECHUM
0. | MHdopmanuoHHEIC peCypCh! http://www.consultant.ru | JloctymHo

Cetu Koncynprantllntoc

[Topran @enepanbHbIX

3 roCyIapCTBEHHBIX

' 00pa3oBaTeNbHbIX CTAaHAAPTOB
BBICIIIETO 00pa30BaHMS

http://www.fgosvo.ru JocTymHo

J1IeKTPOHHO-0U0JIMOTEeYHbIE CUCTEMbI

HoctynHa B cetu UHTEpHET

1. Jlanb https://e.lanbook.com/ 5 .
€3 OrpaHu4YCHUN

https://www.iprbookshop [ Joctymnua B cetn MuTEpHET
.ru/ 0e3 OrpaHUYCHMIA

2. IPR Books

IpodeccnonanbHbie 6a3bl JAHHBIX



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://stackoverflow.com/
http://www.consultant.ru/
http://www.fgosvo.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
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baza nanHbIx HayqHOU http://www.elibrary.ru JloctymHO
1. |anexkTpoHHO# OUOTHOTEKU

(eLIBRARY.RU)

Web of Science Core Collection | http://webofscience.com [ doctymHo
— [IoJINTEMaTHN4YEeCKada
pedepaTtuBHO-

2. | 6ubnuorpaduyeckas u
HAaYKOMCTpHUYICCKAA
(bubmmomeTpuueckas) 6aza
JaHHBIX

5. MartepuajabHO-TeXHUYECKOE o0ecrevyeHue

MarepuanbHO-TeXHHUYECKass 0a3a YHHUBEpPCHUTETa O0ECIeYMBAET IPOBEACHUE BCEX BHJIOB
3aHITHUNA, TPEIYCMOTPEHHBIX y4eOHBIM IUIAHOM, M COOTBETCTBYET NEHCTBYIOIIMM CAHUTAPHBIM H
MIPOTUBOINOXKAPHBIM MPaBUIaM U HOPMaM.

Kadenpa «Marematnka» He pacronaracT COOCTBEHHBIM ay IUTOPHBIM (DOHIOM H UCTIOIB3YET
y4eOHbIe ayTMTOPUU U3 0011ero GoHaa yHUBEPCUTETA.

I[Ipu HeoOxomuMocTH JANsi TPOBEACHHUS HWHTEPAKTUBHBIX MPAKTHUECKUX  3aHATHHA
HCIIOJIB3YIOTCSI KOMIIBIOTEPHBIE KIaCChl YHUBEPCUTETA.

6. MeTounquKne PEKOMEHIAIIUN

6.1. Meroanueckue peKOMEHIANMU IS TPENOAABATENIsl MO OPraHUu3aANNU
00y4eHus

[Ipexxne Bcero, ciemayeT oOpaTUTh BHUMAHHE CTYJICHTOB Ha TO, YTO MPAKTHYCCKH BECH
U3yyaeMblii UMU y4ueOHbIM Marepuan He TpeOyeT KakoW-IuOo chenuaabHON (JIOMOIHUTENIBbHOMN)
IIOATOTOBKH M BIIOJIHE MOXKET OBITE YCIICIIHO HU3YYCH, €CJIU CTYACHTDLI 6YI[}IT rnocemars 3aHATHUA,
CBOEBPEMEHHO BBIMOJHATH JIOMAIIHUE 3a/laHUs] U MOJIb30BATHCA (IPU HEOOXOAUMOCTH) CHCTEMOMN
IUTAHOBBIX KOHCYJIbTAllMH B TEUEHHE KaXKJ0Tro cemecTpa. Bomenmme B Kypc JIMHEHHOW anreOpbl
paszensl SABISIOTCS KIACCHYECKUMU, B TO JK€ BPEMsl OHU OPUEHTHPOBAHBI HA MPAKTHUKY, TOCKOJIbKY
UMEIOT IIUPOKOE PACIpPOCTPAHEHUE AN PELICHHs Pa3HOro poja 3agad — Kak BHYTPU CaMOM
MaTeMaTUKH, TaK U MPHUKIATHBIX. VX OCBOEHHE MOMOXXET CTyAEHTaM JIOTHYECKH BEpHO,
apryMeHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U IUCEMEHHYIO pe€Ub, YCIIEIIHO IIPUMEHATH HAKOIUICHHBIE
3HaHUS B IPO(HECCUOHANBHON JesITeIbHOCTH.

HeoOxonmuMo ¢ caMoro Hayaia 3aHSTHIL PEKOMEHIIOBaTh CTYJIEHTaAaM OCHOBHYIO U
JIOTIOJTHUTENIBHYIO JUTEPATypy, a B KOHIE CEMECTpa JaTh CIMCOK BOIPOCOB JUISI MOATOTOBKU K
IK3aMEHY.

Ha nepBoM 3aHATHY 110 AUCHUILIMHE CIEAyeT 003aTelbHO MPOUH(POPMHUPOBATH CTYICHTOB O
BUIE M (hOpMeE MTPOMEKYTOUHOM aTTECTAINH 110 JUCIUTUIMHE, CPOKaX e€ MpOBeIeHUs, IPUMEHIEMbIX
BU/IAX TEKYIIEro KOHTPOJIS.

W3noxenne TCOPCTUICCKUX TTOI0KEHUH JUCHUITIINHBI JOJIDKHO COITPOBOXKAATbHCA
WITIOCTPATUBHBIMM  IIPUMEPaMH, TIIATEIbHO OTOOpaHHBIMHM MpEINoJaBaTesieM TakK, YTOOBI
TCXHUYCCKHUC TPYAHOCTU W BLIKJIAAKKW IIPpH PCHICHUH 3ada4u HCE OTBJICKAJIM OT TIJIAaBHOIO —
OCMBICIICHH HJEW W CYTH IpuUMeHseMbIX MeTofoB. Crexyer Bcerja yKasblBaTb IPUMEpBI
MPaKTUYECKOTO MPUMEHEHUSI pACCMOTPEHHBIX Ha 3aHATHIX YpaBHEHUU U HOPMYII.

[IpakTHyeckue 3aHATHS JOJDKHBI OBITH OPraHM30BaHBI IMPENOJaBaTEIEM TAaKUM 00pa3oM,
YTOOBI OCTaBaJIOCh BpEMA Ha MEPUOANICCKOC BBIINIOJTHECHUEC CTyACHTaMU HeOO0JIbIION
CaMOCTOSTENIbHON PabOThI B ay JUTOPUU JIJIsl IPOBEPKHU YCBOEHUS M3JI0KEHHOI'O MaTepHara.


http://www.elibrary.ru/
http://webofscience.com/
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[IperonaBatens, BEOYIIMH MPAKTHUYECKHE 3aHATHS, JIOJDKEH COTJIAacOBBIBATH Yy4eOHO-
TEMaTUYECKHH TUIaH 3aHATUH C JISKTOPOM, UCTIOJIb30BaTh €AMHYIO CUCTEMY 0003HAYCHHH.

[IpenonaBaTento cieayeT JOOMBATHCSA CUCTEMAaTHYECKOW HENPEPhIBHOM pabOThI CTYIEHTOB B
TE€YEHHE CEMeCTpa, HEOOXOAMMO BBISBIISATH CUIILHBIX CTYJIEHTOB U MIPUBJIEKATh UX K HAy4HOH paboTe,
K y4acTHIO B Pa3HOr'0 poJia OJUMIINA/NaX U KOHKypcax.

CryaeHT J0MKEH OLyaTh 3aMHTEPECOBAHHOCTD MIPENO1aBaTelsd B JOCTUKEHNHA KOHEUHOTO
pe3yJibTara: B IPHOOPETEHUN 00YUaIOIUMUCS IPOYHBIX 3HAHUH, YMEHUHN U BIIaICHHUS HAKOTIJICHHOM
uHbopMalmen s pereHus 3a1a4d B IpodecCUOHaIbHON AesITeNbHOCTH.

OO6pa3oBarenbHbIE TEXHOJIOTUH.

[IpoBenenne 3aHATMA W aTTECTAllMd BO3MOXXHO B JMCTAHIHUOHHOM ¢dopmare
NPUMEHEHHEM CHCTEMBbl JTUCTAHIMOHHOro oOyueHus yHuBepcutera (CHO-LMS) Ha ocHoBe
paspaboTtaHHbIX Kadenpoii «MaremaTHKay IEKTPOHHBIX 00pa3zoBaTesbHbIX pecypcoB (DOP) (cm. 1.
4.4).

[Nopsimox mpoBeneHus: pabOT B TUCTAHIIMOHHOM (hopMaTe YyCTaHaBIMBAETCS OTICIBHBIMHU
pacropsKeHUsIMHU MPOPEKTOpa Mo yueOHol paboTe u/Win HEeHTPOM yueOHO-METOANYECKOH pabOTHI.

6.2. MeTOJII/l‘{eCKI/Ie YKazaHud 1JIdA oﬁyqamumxca 10 OCBOCHHMIO TMCIIUIIJINHBI

Pa3nes 1. DiieMeHTHI JTHHEHHOMH aJaredpbl

[Ipexxne Bcero CTyNEHT AOKEH IMOHSATh, YTO YMCIIOBasg MaTpHuila — 3TO Tabiauia 4duces
(mpruém sTa Tabnwma MOXET MMETh OJMHAKOBOE YHCIIO CTPOK M CTOJOIOB, a MOXET OBITh U
IPSIMOYTOJIBHOM ), @ ONIPEAEIUTENb TAKOW MaTPULBl — ATO YUCIIO, 3aIIUCHIBAEMOE B BUJIE KBaIpaTHOU
TaOJIUIIBI, TO €CTh ONMPEACIUTENN CYIIECTBYIOT TOIBKO Y KBaIPATHBIX MATPHIL.

Crnenyet oOpatuth oco00e BHUMaHHE Ha OMEPALMI0 YMHOKEHUS MPSMOYTOJIBHBIX MaTPHUIL U
MIOHSATh, KAKUM TTOJTy4aeTCsl MOPSI0K MaTpHIbI-TTpou3BeaeHNss. OCOOEHHOCTH ONepanuy YMHOKCHHUS
MaTpHI] 3aKJII0YaeTCs B TOM, YTO MPOU3BEJCHHE MAaTpPHUIl HE MEpPEecCTaHOBOYHO, TO €CTh, BOOOIIE
roBopsi, AB # BA. B aTom cnenyer 00s3aTelIbHO yOCIUTHCS, PEIINB COOTBETCTBYIOIIUE 3a/1aUH.

BaxubpiM siBsieTcs moHsitTue obpaTHoW MaTpuibl. Hamo 3HAaTh yclioBHE CYHIECTBOBAHHUS
oOpaTHOM MaTpulbl M anroputMm e€ mnoctpoeHus. [locie HaxoXaeHHs OOpaTHOM MaTpHIlbI
1esiecoobpa3Ho JienaTh MPOBEPKY MPABUWIBHOCTH TOJIYYEHHOTO pe3yJibTaTa, NEpPEeMHOXKHB €€ ¢
MCXOHOM MaTpuLel (B MTOre I0JDKHA TONTYYUThCS eauHrdHas Matpuna: A~ 1A = E).

[Ipu m3ydeHun ompenenuTenei Haj0 YETKO YCBOUTH MOHITHS MHUHOPA, alreOpandeckoro
JOTIONIHEHUS, 3HaTh MHOTOYMCIIEHHBIE CBOWCTBAa ompeaenuTens. J[ias OCBOGHHS TEXHUKH
BBIUMCJICHUS OIpeneauTeNell 1enecooOpa3Ho, BbIOpAaB IPOU3BOJIBHBIM OINpPENEIUTENb BbIIIE
TPETHETO MOPSAIKA, PACKPBITH €0 PA3IUYHBIMH CIIOCOOAMHU, IPUMEHSIS Pa3JIOKEHUE U 110 CTPOKaM, U
no cron6mam. OOpaTUTe BHUMaHUE, KaKue CTPOKH (CTOJOLBI) MPEearnouTUTENbHEEe BBIOUPATh JIs
PACKPBITHUS ONIPEACIIUTENIS, YTOOBI yIIPOCTUTH €r0 BhrauciieHne. OcoO0eHHO () PEeKTUBHO BHIUUCTICHNE
OTIPEENIUTENS C MOMOLIBIO AJIEMEHTAPHBIX NMpeoOpa3oBaHUM, MPUBOJIALIMX €r0 K TPEYTOJbHOMY
BUTTY.

[Ipu n3yueHun pemeHnii CUCTeM JIMHEWHBIX anreOpanueckux ypaBHenui (CJIAY) obpature
BHUMaHUE Ha ycloBUs npuMeHeHus popmyn Kpamepa u metona oOpatHoii MaTpuibl. BHuMaTensHo
pazbepute mpumepsl perieHust npou3BoiabHBIX CJIAY metomom [Maycca (B ToM ymcie BBeIEHUE
0a3MCHBIX M CBOOOIHBIX MIEPEMEHHBIX).

Pa3nes 2. DjieMeHTBI BEKTOPHOI ajredpbl

[Ipu n3ydyeHnmn 1aHHON TEMBI HEOOXOUMO OOPATUTh BHUMAHWE HA JIMHEHHBIC OTICPAIIMH Hal
BEKTOpPaMH, HAa TMOHATHA JIMHEMHOM HE3aBUCUMOCTH M JIMHEMHOM 3aBUCHUMOCTHM BEKTOPOB, Ha
dbyHIaMeHTaIbHOE MOHATHE 06a31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha
paslioKeHue BEKTopa 1o 0a3ucy.

3HaTh ompeleNieHne, TEOMETPUUYECKUE CBOMCTBA CKAJIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
MPOU3BEICHUN BEKTOPOB, GOPMYIIBI JIUIsl MX BBIYUCICHHUS B BEKTOPHOW U B KOOPAMHATHOU (popme.
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OO0s3aTeIbHO 3HATH U YMETb TMPOBCPATH YCJIOBUA OPTOTOHAJIBHOCTH, KOJUJIMHCAPHOCTU U
KOMITIJTAaHApHOCTU BEKTOPOB.

Pa3nen 3. KoMmmiiekcHbIe YHC/Ia 1 MHOTO4JI€HBI

B srom pasnene, mpexae BCEro, Halo TMOHATh, YTO KOMIUICKCHBIE YHCIIA TOSBHIUCH KaK
pacimMpeHue MoHATUS AeUCTBUTEIbHBIX uncen. HyXHO 3HaTh onpezaeneHue U Tpu GOpMBbI 3alKUCH
KOMIUIGKCHOTO  4ucia  (anreOpanveckyro, TPUTOHOMETPHUYECKYI0O U TOKa3aTelIbHYIO),
FeOMETPUUYECKYI0 MHTEPIPETAINI0 KOMIUIEKCHOTO 4Hciia (OCHOBAaHHYIO Ha B3aUMHO OJHO3HAYHOM
COOTBETCTBUU MEXKIy MHOKECTBOM KOMIUICKCHBIX YHCEN W MHOXXECTBOM TOYEK KOMIUIEKCHOU
MJI0CKOCTH), (hopmyiy Ditnepa. KoMIiekcHbIE YMCiIa MOYKHO U300pakaTh ¢ IIOMOIIBI0 BEKTOPOB HA
KOMIUIEKCHOU TUIOCKOCTH. [ToaTOMY omnepanuu ClI0KeHUS ¥ BBIMUTAHUS KOMITJIEKCHBIX YHCET MOTYT
OBITH CBEICHBI K OTEPAIIUsIM CII0KEHHUS U BBIYUTAHHS COOTBETCTBYIOLINX BEKTOPOB.

Hano 3HaTh W yMeTh BBITIONHATH OIEpaIlMil YMHOXKEHHUS, JCJCHHUS, BO3BEJACHHUS B
MOJIOKUTENbHYIO CTENEeHb KOMILJIEKCHBIX YHCEJ, 3alHMCaHHBIX B TPUTOHOMETpUYecKoil (opme,
U3BIICYCHHS KOPHS N-0i CTENEHN U3 KOMIUIEKCHOTO YHCIIa.

Cnenyer oOpaTuTh BHMMAaHHE Ha TO, YTO MHOXXECTBO KOMIUIEKCHBIX YHCEN SIBISIETCA
3aMKHYTHIM, TO €CTh JIF00ast anredpandeckast onepanus HaJl KOMIUIEKCHBIMH YHCIIaMU HE BBIBOIUT 32
npeJenbl 001acTh KOMIUIEKCHBIX YUCEIL.

Hano 3HaTh 1 yMEeTh HAXOAUTH PA3NI0KEHUE MHOTOUJICHA HA MHOKUTENH (TIPU BEIIECTBEHHBIX
Y KOMIUIEKCHBIX KOPHSX Pa3InYHON KpPAaTHOCTH). DTH CBeACHUS OyIyT UCIOIb30BAThCs, HAIPUMED,
B UHTETPAIILHOM HCUUCICHUH TP BBIYMCICHUU MHTETPATIOB OT JAPOOHO-pAIlMOHATBHBIX (PYHKIIHIA,
IpU pEIIEHUU JIMHEHHBIX OJHOPOAHBIX Au(QEepeHInaIbHbIX YpaBHEHHM € MOCTOSHHBIMU
K02 puLreHTaMH.

Pa3znen 4. AHanuTHYecKasi reoMeTpust

[Ipu M3ydeHnn aHATUTUYECKON Te€OMETPUH CIIEyEeT, MPEXE BCEro, MOHITh, YTO e€ 3amayeit
SIBIISIETCSI M3YYCHUE TEOMETPUICCKUX OOBEKTOB TIPH MOMOIIN AHATUTHUYSCKUX METOOB ajireOphl U
MaTEeMaTHUECKOr0 aHalu3a. B OCHOBE Takoro moaxoAa JEKHUT METOJ KOOpJIWHAT, BIIEPBBIC
cucreMatuuecku npuMeHEHHbIN P. JlekapTom. OCHOBHBIE MOHSATHS TE€OMETPUHU (TOYKA, MpsMas,
IUIOCKOCTh)  SIBJISIFOTCSL  HEOMpPENeIsieMbIMUA, COOTHOLICHUS MEXIy HHMH TEepBOHAYaIbHO
YCTAHABIIMBAIOTCS aKCMOMATHUYECKU, a 3aT€M C TMOMOIUIBI0 JOKA3aHHBIX YTBEPKACHHU (Teopem).
B3aumMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM TOYEK NPSIMOH M MHOXKECTBOM
JEMCTBUTENBHBIX YMCET TIO3BOJISIET BBECTH CUCTEMY KOOPIMHAT.

Hano ué€tko ycBouTh pasnuuHbie (GOpMBI ypaBHEHMI MPSMOM M IUIOCKOCTH, YMETh
MEPEXOJIUTh OT OAHOU (OopMBI K npyroi. CieayeT OCMBICIUTh M YCICIIHO MPUMEHSITh PEIICHUS
KIIACCMYECKHX 3a/lad aHAIUTUYECKOM TEeOMETpUHM O B3aUMHOM pACIMOJIOKEHUU TMPSAMBIX H
MJIOCKOCTEH, YMETh OMNpPEACNATh YIJIBI W PACCTOSIHUS MEXAY Pa3IUYHBIMH T€OMETPUYCCKUMHU
00BEKTaMH.

OTMeTrM B 3aKJIIOYEHHE, YTO YCHEIIHOE H3Yy4YeHUEe MUCHUIUIMHBI «JIuHeiHas anreOpay,
npuoOpeTeHue HEOOXOAMMBIX KOMIIETEHIM, YMEHHI M HABBIKOB BIAJICHUS MaTeMAaTHYECKUM
anmapaTroM TpedyeT OT CTYJCHTOB OOJIBIIIONH CAaMOCTOSITEITLHOW PabOTHI.

OOpaTuTe BHUMaHHUE, YTO KOJIWYECTBO YACOB, OTBOJAMMBIX HAa CAMOCTOSATEIbHYIO paboTy B
COOTBETCTBUU C Y4COHBIM TUIAHOM, OOJIBIIIE YUCIIA YaCOB, OTBOJAMMBIX HA BCE BHUJIBI ayJIUTOPHBIX
3aHSITHIA.

CamocrosiTennbHass paboTa SIBISETCS OAHUM U3 BHUAOB YydeOHbIX 3aHsaTuid. Llems
CaMOCTOSITEIbBHOW PabOThl — MPAKTHUECKOE CaMOCTOSITEIILHOE TOJYYEHUE CTYJIEHTAMU HABHIKOB
paboThI B MpOrpaMMe MaTEeMaTUYECKOTO MOJISITUPOBAHHSI, pACCMATPUBAEMBIX B MPOIIECCE U3YUCHHUS
JTUCIATIIHHEL.

AyauTopHas caMOCTOsITeIbHas paboTa Mo JUCIUIUIMHE BBITTOTHAETCS HAa YYEOHBIX 3aHATHSX
MOJ1 HETIOCPEACTBEHHBIM PYKOBOJICTBOM IIPETIOIABATENIS U IO €T0 3aJaHUIO.

BreayautopHass camocTosiTellbHAss paboTa BBIIOJHACTCS CTYIACHTOM [0 3a/JaHUIO
npenoaaBaTens, Ho 6e3 ero HemoCPeICTBEHHOTO Y4aCTHsI.

3aoauu camocmoamenvHoil padbomul cmyoeHma:
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pa3BUTHE HABBIKOB CAMOCTOSTENIbHON yueOHOM paboThI;
OCBOCHME COJICPKAHUS AUCHUIUINHBL;
yri1yOiieHre CoepKaHus U OCO3HAHUE OCHOBHBIX MOHATUNA AUCHUIUINHBL;

HCIIOJIb30BAHHUEC MaTCpHrajia, C06paHHOI‘O U MOJIYYCHHOI'0 B X0I€ CaMOCTOATCIIbHBIX 3aHATUN
JuTs1 9 HEKTUBHOM MOJATOTOBKH K DK3aMEHY .

Buowt éneayoumopnoii camocmoamenvHoil pabomol:

OTaIllbl:

npeyc

BBITIOJIHEHHE pacyeTHO-rpadudecKux padoT;
MOJITOTOBKA K AK3aMEHY;

MOJITOTOBKA K CEMUHAPY;
J171s1 BBITIOJTHEHUS JIFOOOTO BUJIa CAMOCTOATENIEHON paboThl HEOOXOIUMO TIPOUTH CJIETYIONINE

OTIpEJICIICHUE LIETH CaMOCTOSATEIIEHOU PaOOTHI;

KOHKPETH3AIUs TIO3HABATEILHOM 3a/1a4H;

CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEIILHOM padoTe;

BBIOOp a/IEKBaTHOTO CIIOco0a IEHCTBHS, BEAYIIETO K PEIICHHUIO 3a/1a4u;

TJIAHUPOBAHUE PabOTHI (CAMOCTOSITEIBHON MITH C TIOMOIIBIO TTPETO1aBaTelisl) HaJl 3a/JaHUEM;

OCYIIECTBJIICHHE B TIPOLIECCE BBIMOIHEHHUS CAaMOCTOSTEIBHOW pPabOTBl CaMOKOHTPOJIS
(MpOMEXYTOYHOTO M KOHEYHOTO) pPEe3yJbTaTOB pabOThl M KOPPEKTUPOBKA BBIOJIHEHHUS
paboTHI;

peduekcus;

npe3eHTaIus padoThI.

7. DoH] OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3YJIbTATOB 00yUYeHUsI

I[J'IH KOHTPOJISL YCIIECBACMOCTHU U Ka4eCTBA OCBOCHUA NUCHUIIIINHBI HacTosIeH nporpaMMoﬁ
MOTPEHBI CJICAYIOIUE BBl KOHTPOJIA:

KOHTPOJIb TEKYIIEH YCIEeBAeMOCTH (TEKYILIMHA KOHTPOJIb);

MMPOMCIKYTOYHAA aTTCCTAUA (3K38.MCH).

HanmenoBanue
Bun xonTposs K
Ne /i peayITHTATOR KOHTPOJISL paTKas XapaKTepUCTUKa KOHTPOJIS
obyuerms pE3yJIbTAaTOB pe3yJIbTaToOB 00yUYEeHUs
o0y4eHus
OOyuarommiics B TEUCHHUE ceMecTpa
PacuérHo- CaMOCTOSITEJIBHO BBIIOJIHACT PsJ Pacy€THO-
1 rpaduyeckas Texymuit rpadpuueckux pabotr mo teme pazaena. [lpu
pabota IIPOBEPKE MPENOAAaBaTeNlb OLICHUBAECT KAYECTBO
oopmIIeHHS, TPAaBUIBHOCTH PACUYETOB.
Beinonaenue KOHTPOJIBHOM paboThI
OCYLIECTBJIIETCS HA IIOCJIEJHEM  3aHATHU
2 KonTponsHas Texcympi U3y4aeMoro pasaeila M HMHIUBHLYAIBHO
paborta Ka)KJIbIM CTYJECHTOM. [Ipn IPOBEpKE
IIpenojaBaTelib  OLICHUBAET  IPABHIBHOCTH
IIPOU3BEICHHBIX PACUETOB.
3 Tect Texymuit TecTtupoBaHve TPOBOJUTCA HA MOCHETHEM
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3aHATUM H3yYaeMoW TeMmbl. TecTupoBaHue
OCYILECTBIISICTCS, MO0  TpU  TOMOUIH
KOMIIBIOTEPHON CUCTEMBI TECTUPOBAHMS, MO0 C
HCIIOJIb30BAHUEM BBIJAHHBIX TECT-3aJaHUN HA
OyMaxHoM HocuTene. B pamkax TectupoBaHus
MIPOBEPSETCS 3HAHUE TEOPETUUECKOM Oa3bl.

4 DK3aMeH

IIpomexyTOUHBIN

[TpomexxyTouHasi arrecTanusi OOy4aromuxcs B
(dopMme dK3aMeHa MPOBOAMUTCS IO pe3yJbTaTaM
BBIIIOJTHEHUSI BCEX BUJOB YueOHOH paboThl,
MPEIYyCMOTPEHHBIX Y4eOHBIM IJIAHOM 10 IaHHOU
JUCLMIUIMHE, TpU  OTOM  YYHUTHIBAIOTCS
pe3yNbTaThl TEKYIIErO0 KOHTPOJISA YCIEBAEMOCTH
B TeueHHe cemectpa. OueHka CTENeHU
JOCTIDKEHUST  O0yYarolMMUCS — IUIAHUPYEMBbIX
pe3ysapTaToB  OOydeHUs 1O  JUCLUIUIMHE
IIPOBOAMTCSA IPENOAABATEIEM, BEAYLIIUM 3aHATUS
[0 JUCUUIUIMHE METOJO0M JKCHEPTHOM OLEHKH.
IIo wroram mnpPOMEXYTOYHOM aTrTeCTaluu IO
JUCLUIUIMHE BBICTABIISIETCS OLICHKA «OTIMYHOM,

«XOPOILIOY,

«YAOBJICTBOPUTECIIBHO»
«HCYAOBJICTBOPHUTCIILHO.

N

7.2.

IIkana v KpUTEPUU OLIEHNBAHUSA PE3YJIbTATOB 00y4YeHM I

[Toka3zaTenem olleHUBaHKS KOMITIETECHIIMI HAa Pa3JIMYHBIX dTarmax ux (GOPMUPOBAHHUS SBISCTCS
JTOCTIKEHHE 00yJarOIIMMUCS TUIAHUPYEMBIX PE3yIbTaTOB O0YYCHHS 0 TUCIUTIINHE (MOIYITIO).

KpuTepun onieHUBaHusA

IToxa3arensn
HeynoBJj1eTBOPUTEJIBHO | YI0BJETBOPUTEILHO Xopowo OT1auy4HO
3HATh: OO6yuaronmiics OO6yuaronuiics OO6yuaroumii | OOyuaronu
TEOPETUYECKHUE | IEMOHCTPUPYET MOIHOE | JEMOHCTPUPYET csl ncs
OCHOBBI OTCYTCTBHE WU HEIOJIHOE JEMOHCTPHPY | IEMOHCTPH
JINHEHOM HEIOCTATOYHOE COOTBETCTBUE €T YaCTUYHOE | pyeTr
anreOpsl U COOTBETCTBHUE CIIEIYIOIINX 3HAHUI: | COOTBETCTBH | IOJHOE
QHAJINTUYECKON | CIEIYIOIIMX 3HAHUM: TEOPETUIECKHE e COOTBETCTB
reOMETpPUH, TEOPETUYECKHE OCHOBBI | OCHOBBI JIMHEIHON CIENYIOIINUX | HE
KOMIUICKCHBIC | JIMHEHHO anreOpsl U anreOpsl 1 3HaHUU: CIEAYIOLIH
qucia. AQHAJIUTUYECKOU AHAJIUTUYECKOU TEOPETUYECK | X 3HAHUMU:
TE€OMETPHH, TE€OMETPHH, Y€ OCHOBBI TEOpETHYIEC
KOMIUIEKCHBIE YHCIA. KOMIUIEKCHBIC YMCIIa. | JINHEHHOU KM€ OCHOBBI
anreOpsl U JIMHEVHOU
AHAJTMTHYECK | alreOpbl U
oi AHAIIUTUYEC
T€OMETPHH, KOM
KOMIUIEKCHBI | TEOMETPHH,
€ 4ucria. KOMIUIEKCH
Jomyckarorc | ple 4ncia.
o CBobonHO
HE3HAYuTeNb | OIEpUPYET
HBIE OIMMOKH, | TPHOOPETeH
HETOYHOCTH, | HBIMH
3aTpyJIHEHUS | 3HAHHSIMH.
pu
aQHAJINTUYECK
ux
onepanusx.
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yMeTb: OO6yuatomuiics He ymeer | OOyuaromuiics OO6yuatonuii | O0yuaroum
pelaTs 3ala4yd | MU B HEJOCTATOYHOMN JEMOHCTPUPYET cs ucs
U YOPAXKHEHUSI | CTEIICHU YMEET: HETOJIHOE JEMOHCTPHUPY | AEMOHCTPHU
HCIIONB3YS pemaTh 3a1a4u U COOTBETCTBUE €T YaCTUYHOE | pyeT
OCHOBHBIE YOPaKHEHUS UCTIONb3Ysl | CIEIYIOIIUX YMEHUN: | COOTBETCTBHM | MOJHOE
METO/IbI, OCHOBHBIE METO/BI, pemark 3aa4uu u e COOTBETCTB
M3YUYEHHBIE B U3YyUYEHHBIE B Kypce YIOPaKHEHUS CIEeNYIOIIUX | he
Kypce JUHEHHOU anredpe u WCTOJIb3Yysl OCHOBHBIE | YMEHHUIA: CIIETYIOIIHN
JIMHEWHON AHAJMTUYECKOUN METO/Ibl, U3YYEHHBIE B | peIIaTh X YMEHMIL:
anreOpe u reOMETpUU; Kypce JIMHEMHOU 3a7a4u U pelarhb
AQHAJIMTUYECKOM | ONepupoBaTh C anredpe u YOPaKHEHUS | 3aJa4d U
TE€OMETPHUH; KOMILJIEKCHBIMH AHAJTUTHYECKOMN HCIIONB3YS yIpaXHEHU
OTIEpUPOBAThH C | YHCIIAMHU. reOMEeTpHH; OCHOBHBIE A
KOMIUIEKCHBIMU OIIEpUPOBATH C METO/IbI, UCIIOJIB3YS
YUCJIaMH. KOMILIEKCHBIMU W3YUYEHHBIE B | OCHOBHBIE
YUCJIaAMH. Kypce METO/BI,
Jlomyckarores JIMHEWHOU W3y4YECHHBIE
3HAUYUTEbHbIE anredpe u B Kypce
OILMOKY, MPOSIBIISIETCS | aHATTUTHYECK | JIMHEHHOM
HEJIOCTATOYHOCTH on anredpe u
YMEHH, 110 pALy reOMEeTpHH; aHaJINTUYEC
MOKa3aTelieu, ONEPUPOBATH | KOU
oOyuaroruiics c Tr€OMETPUH;
HCIIBITHIBAET KOMIUIEKCHBI | OIIEpHUpOBAT
3HAYUTEJIbHbIE MU YHMCIIaMH. | b C
3aTpyIHEHUS NpU YMmenus KOMIUIEKCH
ONepUpPOBAHUU OCBOEHBL, HO | BIMHU
YMEHHUSAMHU MPU UX JOMYCKAOTCA | YACIAMHU.
IIepeHoce Ha HOBbIE He3HauuTenb | CBOOOIHO
CUTYyaLUH. HbIE OLIHOKH, | OTIEpHPYET
HETOYHOCTH, | MPHOOpETeH
3aTpyAHEHUS! | HBIMU
npu YMEHUSIMU,
AHAJINTUYECK | IPUMEHSET
ux UX B
onepanusx, CUTyalUsIX
nepeHoce MOBBILIEHH
YMEHHI Ha on
HOBBIE, CJI0’KHOCTH.
HECTaHJapTH
ble
CUTYallUu.
BJIAJIeTh: OO6yuaronmiics He | OOyyaromuiics B OO6yuarommii | OOyuaronu
HaBBIKAMU BIIaZICET WIN B | HEIOCTaTOYHOM Cs YaCTUYHO | MCs B
MIPUMEHEHUS HEJ0CTaTOYHOW CTENEHHU | CTETIEHU BIIAJCET: BJIQ/ICET: MIOJIHOM
JIMHEHHOU BJIAJICET HaBBIKAMU HaBBIKAMU o0beEMeE
anreOpsl U HaBbIKAMU IPUMEHEHUSI | IPUMEHEHHUS MIPUMEHEHHUS | BIAJIEET:
AQHATTMTUYECKOW | JIMHEWHON anreOpsl U JTUHEWHOM anreOpsl U | TMHEHHOMN HaBBIKaMH
re€OMETPUH K aHAJIUTUYECKON aAHAJIUTUYECKOU anreOpsl 1 IIPUMEHEHU
€CTECTBEHHO- rEOMETPUU K T€OMETPUHU K AQHAJIMTUYECK | S TUHEUHOU
Hay4YHbIM €CTECTBEHHO-HAy4YHbIM €CTECTBEHHO- ot anreOpsl U
(busmueckum u | (puzHUECKUM U Hay4YHBIM TCOMETPUU K | aHAIUTHYEC
TEXHUYECKUM) | TEXHUYECKHM) 3a1adaM. | ((pU3HUECKUM U €CTECTBEHHO- | KOU
3a/a4am. TEXHUYECKHUM) Hay4YHBIM reOMEeTpHUH
3a7a4daMm. (puznyeckum | K
OO6yuarommmiics u €CTECTBEHH
UCIBITHIBAET 0-Hay4HbIM
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3HAYUTEIIbHbIE TeXHUYECKUM | (usnuecku

3aTpyIHEHUS NpU ) 3aa4am. M 1

IIPUMEHEHNN HaBBIKOB | HaBblku TEXHUYECKH

B HOBBIX CUTYyalUsX. OCBOEHBI, HO | M) 3a7jayaM.
nomyckatorcs | CBoO0IHO
HE3HAYUTENb | IPUMEHSET
Hbl€ OLUIMOKH, | TOTYYECHHBI
HETOYHOCTH, | € HAaBBIKU B
3aTpyJIHEHUS | CUTYyalMsIX
pu MOBBILIEHH
AHAJIMTUYECK | O
ux CJI0KHOCTH.
oreparnusx,
[IEpEHOCe
YMEHUH Ha
HOBBIE,
HECTaH/IapTH
ble
CUTYaLlUH.

IIIkaj1a ONeHNBAHUSA TEKYLIEro KOHTPOJIS.
HaumenoBanue KOHTpOIIS 11
KaJla OLIEHUBaHUs Onucanue

PE3yNbTATOB O0YUECHUS

PacuérHo-Tpaduueckas padbota

OtinyHo - Padora cnana B
CPOK, pac4y€THas "
rpaduyueckas 4acTH
BBITIOJTHEHBI BEPHO, JINOO
HMEIOTCS HEJJOUETHI, HE
BIIUSIIOLIME Ha KOHEYHbBIN
pe3ynbTar.

Xopouio - pacyéTHast 4acTh
BBIIIOJIHEHA BEPHO, B
rpau4ecKoil 4acTu ecTh
3aMeuyaHus

Y 10BAETBOPUTEBHO - B
pacu€THOM YacTH €CTh
3aMeyaHusi, METO/
BBINOJIHEHUS rpadudecKoit
4acTH BHIOpaH BEPHBIN
HeynosneTBopuTenbHO - B
pacuétHoil u rpaduyecKoit
4acTsIX €CTh rpyObIe
3aMEeYaHMsl.

3amanue Ha PI'P BeimaeTcs Ha
MIEPBOM 3aHATHH
COOTBETCTBYIOIIETO pa3jena
IUCIHUIUINHGBI U COAETCS IO
OKOHYaHHMH U3YUYEHUS
COOTBETCTBYIOLIETO pa3aena
mucuuniauHel. PI'P 1omkHBL
OBITH BBIIIOJIHEHEI 1
0(OpMJIICHBI B COOTBETCTBHH C
TpeOOBAHUSIMHU METOANYECKUX
yKa3zaHui kadeapsl.

KonrponsHas padora

Otnuyno - PaboTa BeICOKOTO
KauecTBa, YPOBEHb
BBHITIOJTHEHHS OTBEYAET BCEM
TpeOOBAHUSAM, TEOPETHUECKOE
coJiepKaHne Kypca OCBOSHO
MOJTHOCTHI0, 0€3 MpoOeIioB,
HE00XO0IMMbIE PAKTUUECKUE
HaBBIKH PabOTHI C OCBOCHHBIM
MartepuaioM cpOpMUPOBAHBI,
BCE TIPEyCMOTPCHHBIC
pOrpaMMoit 00yUYeHUS
yueOHBIC 33JJaHHS BBITIOJIHEHBI,
100 HEKOTOPBIC U3

3amnuTa TeMBI BKIIOYaeT
pelieHue 3a1a4 B ay IUTOPUH B
TE€YEHUE OJTHOM Iapsl U
MPOXOAUT MOCIE U3YUECHUS
COOTBETCTBYIOLIETO

paszzaena. bunersl cOCTOAT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(HOPMUPOBAHHOCTH
koMmmeTeHnuii. Ha oTBeTEI
otBoauTcs 1,5 Jaca.
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BBITIOJTHEHHBIX 3a/1aHUN
CoJIepKaT HE3HAUUTEIIbHbIE
OLIMOKHU

Xopomio - YpoBeHb
BBITIOJIHEHHS paOOTHI OTBEYAET
OOJIBITMHCTBY OCHOBHBIX
TpeOOBaHUM, TEOPETUUECKOE
coJiep;kaHue Kypca OCBOEHO
YaCTUYHO, HO MTPOOEIIBI He
HOCSIT CyIIECTBEHHOTO
Xapaktepa, He0OX0IUMBbIe
MPAKTUYECKHE HaBBIKU PabOTHI
C OCBOCHHBIM MaTepUajoM B
OCHOBHOM C()OpPMUPOBAHHI,
HEKOTOpBIE BUJBI 3aJaHUI
BBITIOJTHEHBI C OLTHOKaMH.

Y 10BIETBOPUTEIBHO -
Teopernueckoe conepxaHue
Kypca OCBOCHO YaCTUYHO,
He0OXO0IUMBIE TPAKTHUECKHE
HaBbIKU pabOTHI HE
c(hOpMHUPOBAHBI, OOJIBITHHCTBO
MPEIyCMOTPEHHBIX
MPOrpaMMOM 3aIaHUH HE
BBITIOJIHEHO; IIPU
JOTIOJIHUTEBHON
CaMOCTOSITENLHOM paboTe Hall
MaTepHUajJIoM Kypca BO3MOXKHO
MOBBILICHUE KaueCTBa
BBITTOJIHEHUS YUEOHBIX
3aJlaHNM.
HeynosnerBoputenbHO -
Teopernueckoe coaepxaHue
Kypca He OCBOEHO,
HEO0OXOUMBIE TTPAKTHUECKHE
HaBBIKH pabOTHI HE
c(OpMHPOBAHBI,
IIPElyCMOTPEHHbIE
MPOrpaMMOii 3aaHUsI He
BBITIOJTHEHBI

TectupoBaHue 10 NPOMACHHON
TEME

Tect conepxut 20 3a7aHui,
IIPaBWIbHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET |
Oamy. Bpems TecTupoBanus -
30 munyT. CTYyIEHTY
MPEIOCTABIISCTCS ABE MOMBITKH
TUIS IPOXOKICHHSI TEeCTa.
MaxkcumanbHas OlleHKa 3a TECT
- 20 6anmnoB. Tect cunrtaercs
YCIELIHO NPONACHHBIM, €CIIU
CTyJIeHT Jan He meHee 60%
MPaBUJIILHBIX OTBETOB (HAOpas
He MeHee 12 6aiioB).

TectupoBanue
OCYILECTBIISICTCS OO MpH
IIOMOIIY KOMIIBIOTEPHOMI
CHCTEMBI TECTUPOBaHUs, 1100
C MCIOJIb30BAaHUEM BBIJJAHHBIX
TeCT-33aJJaHUN Ha OyMaKHOM
Hocurele. Bpems
tectupoBanusa 30 MuH. 3aTeM
OCYILIECTBJISIETCS IPOBEPKA
TECTa 3K3aMEHATOPOM U
BBICTABJIIETCS OLICHKA
COIVIACHO METOAMKE
BBICTABJICHUS OIICHKHU.

HIkana oueHMBaHUS NPOMEKYTOYHOM ATTECTAUMM: IK3AMEH.

Illkana olleHUBaHUS |

Onucaunue
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OTJINYHO

BrinonHeHs! Bce BUIbI y4eOHOM paboThl, MPeAyCMOTPEHHBIE YUEOHBIM
mw1aHoM. CTyIEHT AEMOHCTPUPYET COOTBETCTBHE 3HAaHUU, yMEHH,
HaBBIKOB MpPHUBEAEHHBIM B TalOJMIAX MOKa3aTesiM, OIEepUupyeT
NpUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSIMH, HaBbIKAMHU, IPUMEHSET UX B
CUTyalUsX MOBBIIIEHHON CJIOXHOCTH, HE UCHBITHIBACT 3aTPyIHEHHM
IIpU AHAJIUTUYECKUX OIEpalusaX, INEPEeHOCE 3HAHUKW M YMEHHUHW Ha
HOBBIE, HECTAHIAPTHHIC CUTYALUH.

Xopouio

BrlimiotHeHBI BCe BUIBI YU4E€OHOM pabOThI, TPETYyCMOTPEHHBIC YICOHBIM
w1aHoM. CTyIeHT ASMOHCTPHUPYET YaCTUYHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB MPUBEAEHHBIM B TaOJIHMIIAX MMOKA3aTEIsIM, ONIEPUPYET
NpUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSIMH, HABBIKAMH, TPUMEHSIET UX B
CUTyallMsIX TIOBBIICHHON CcIOXXHOCTH. [Ipum 3TOM MOTryT OBITH
A0MYHIICHBI HC3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYyAHCHHUA IIPHU
AHAIIUTUYCCKUX OICpalugx, MEPCHOCE 3HAHUU U YMGHHﬁ Ha HOBBIC,
HECTaHIAPTHBIC CUTYAIUH.

Y 10BIETBOPUTEIILHO

BrimonHeHs! Bce BUIBI Y4eOHOM paboThI, MPeAyCMOTPEHHBIE YIeOHBIM
w1aHoM. CTyZeHT NEeMOHCTPUPYET HENOJHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB TIPUBEACHHBIM B TaONUIAX IIOKA3aTellsiM,
JIOMYCKAIOTCS 3HAYMTENbHBIE OINMOKH, MPOSBISIETCS OTCYTCTBHUE
3HAHUN, yMEHH, HABBIKOB M0 PSAY MOKa3aTeNel, CTYyICHT UCTIBIThIBACT
3HAYUTENIbHbIE 3aTPyJHEHHUS TPU ONEPUPOBAHUM 3HAHUSAMU H
YMEHUSIMH IIPU UX IEPEHOCE HA HOBBIE CUTYALINH.

HeynosnerBopurenbHo

He Beimmonnen oauH wuiau  Ooiee  BUAOB  yueOHOH  paboTHI,
NPEeIyCMOTPEHHBIX Yy4eOHbIM I1aHOM. CTYyAEHT JAEeMOHCTPUPYET
MOJHOE OTCYTCTBHE WM HEIOCTaTOYHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB TIPUBEJACHHBIM B TaONUIAX IIOKa3aTellsiM,
JIOMYCKAIOTCS 3HAYMTENbHBIE OIIMOKH, MPOSBISIETCS OTCYTCTBHUE
3HAHWW, YMEHUI, HABBIKOB MO PALY MOKa3aTeJel, CTyJICHT HE MOXET
OIIEpUPOBATh 3HAHUSMHM M yYMEHWSIMU TP UX TEPEHOCE Ha HOBBIC
CHUTYAIIHH.

7.3. OueHo4HbIE CPeICTBA
7.3.1 Tekymuii KOHTPOJIb

Komnnexkm 3a0anuii 0na evitnonnenus pacuémuo-cpaguueckoit paoomut (PI'P)
no oucyunaune «/Iuneiinasa anzeopay

Yacme 1: «/Iunennan anzeopa»

MaTpuibl 4 onpeaeTHTeH
3amganue Ne 1. Jlanet matpursl A = (—=11013240 —3) u B=(2020 —-3311 —1).

Beimonuuts neiicteus: A% + 8BT.

Bamanue Ne 2. TIponomkuTh jJaHHOe MaTpudHoe paBeHCTBO (24 + 3B)% —4A%? —6AB = - u

IIPOBEPUTH €ro Uit MaTpull A ¥ B U3 IepBOro 3aaHusl.
3amanue Ne 3. BeUucauTh OnpeIeuTeNb IBYMsI CIIOCOO0aMu: Pa3ioKEHUEM I10 TIEPBOM CTPOKE U
Pa3oKEeHUEM 10 IEPBOMY CTOJIOITY.

|10 -12021 -111-1111-21].
3ananue Ne 4. JIyig naHHOW MaTpULbl HAWTH oOpaTHYyI0 MaTpuily. CaenaTh MPOBEPKY.

(102110 —123).
3ananue Ne 5. Haiitu X u3 matpuunoro ypasuenus AXB = C. Cnenatb IpoBEpKY.
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A=(-1221), B=(3423), C=(04 —-93).
3ananue Ne 6. Halitu panr Matpuiis
(1 -1237054312389153 —82620).

Pemenne cucreM JIMHEHBIX ajredpandecKux ypaBHeHHIl
3aganue Ne 1. Pemnuth cuctemy MetogioM Kpamepa. Crnenath npoBepky.

{ x; +4x, — x3=-2,2x; +2x, + 3x3 = 7,3x; + 6x, — 2x3 = 1.
3amanue Ne 2. Pemmuth cuctemy u3 Ne 1 meTo10M 00paTHOM MaTpHIIHL.
3aganue Ne 3. Pemuth cuctemy u3 Nel metonom ["aycca.
3amanue Ne 4. PermuTh HEOMHOPOIHYIO cucTeMy MetoaoM ["aycca. HaiiTu ol1iee pemenue u kakoe-
1100 YacTHOE pEIICHNUE.

{ x; +x, + 2x3 + 3x, = 5,3x; + 2x, — 4x3 — 2x, = 1,5x; + 4x, + 4x, = 11.
3amanue Ne 5. Pemmth oqHOpOAHYIO cucTeMy MeToaoM ['aycca. Haiitu obmee pemenue u @CP.

Yacmo 2: «Bekmopuasa anzeopa»
3azanue Ne 1. TToka3aTh, 4TO BEKTOPHI 111, 71, P 00pa3yroT 6a3uc B IPOCTPAHCTBE U PA3I0KUTh BEKTOP
d mo sToMy 0asucy, eciu

m=(1-12), 7n=(203), p=(-2-11), da=(5-413).
Sasanme Ne 2. JlaHbI BEKTOPHI 77 1 7i. BBISCHHTD, KOJIMHEAPHBI JIH BEKTOPHI @ 1 b, ecin

= (28;-8;8), 1i=(-21;6;,—6), d=2m+7, b=2ii—7i.
Samanme Ne 3. Haitru |a|, ecu |m| = 6v/2, |n| =2, #m, 7 = 135°, d = 67 — m.
Baganve Ne 4. Jlan AABC. Haiitu BryTpennuii 4B, ecu A(1; —1; 2), B(3; 3; 2), C(7; 1; 2).
3amanue Ne 5. Tlpu kakux x Bektopbl d = (x;1; —4) u b= (x — 3;12; x) nepneHAUKYIAPHBI?
3amanue Ne 6. Haiitu mnomanas napasienaorpaMma, IOCTPOEHHOTO Ha BEKTOPax d 1 b , €CJIN

S T
a=2m-51, b=m+n, |m|l=12, |n|=3 Aﬁ,ﬁzg.
3amganue Ne 7. Haiitu momans tpeyroipauka ABC, ecnu A(7;2; —3), B(6;5; 1), C(0; —2; =7).
3aganue Ne 8. J[aHbI BEKTOPBI
d=(;-1;5), b=(24-2), é=(3;0;1).

BBIACHHUTH, KOMIUIAHAPHBI M BEKTOPLL. ECIM BEKTOPHI HE KOMIUIAHAPHBLL, TO HAWTH 00BEM
HapajuleNeNuIe 1a, TOCTPOEHHOTO Ha BEKTOpax d, b, & u OIIPEIEINTh, KaKyIO (IIPaByIO MM JIEBYIO)
TPOIMKY 3TH BEKTOpPHI 00pa3yIoT.

Baganue Ne 9. Jlnst nuneitnoro oneparopa A 3amansl 00passl Aé;, Aé,, Aé; Ga3UCHBIX JIEMEHTOB.
3anucaTh MaTpHIly oreparopa A B 6asuce €;, €,, €; ¥ HaliTu 00pa3 dIEeMEHTa X.
Agl = 7é)1 + 352 - 253, Aé)z = é)l - 52 + 4‘53, Aé)g = Zé)l + Zé)z + 353,
.7? = 251 _4‘52 + é>3.
Baganue Ne 10. Haiiti coGCTBEHHBIE 3HAYEHUS M COOCTBEHHBIE BEKTOPBI JIMHEHHOIO ONEPaTopa,

3aJ]aHHOTO B HEKOTOpOM Oasuce matpuieit A = (=417 2 ).
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Yacmp 3: «Ananumuueckan ceomempus,

Baganve Ne 1. Tlpsimas [, npoxoaut depes Touky A mapamiensHo Bekropy d. [psmas I, mpoxoauT
4epe3 TOUKy B MepreHauKyispHo BekTopy N. HaifTu TOUKy repeceyeHns MpsiMbIX U yTOI MEKILy
mumu, ecin A(3;5), d = (1;3), B(0;5), N = (=3;4).

3apanue Ne 2. Jlansl npsmble Uy, 1y, I3, npuuém npsmas [, npoxoaur yepe3 Touku A u B. Haiitu

paccTosiHie OT TOYKH IepecedeHus NpsMbIX [ u [, 1o npsimoii [5, ecu
Li:{x=-8t-3,y=3t+4; I, A(4;,0), B(7;3); l3: 9x—12y+2=0.

3amanue Ne 3. Haiitu pacctosHue OT TOYKM M, 10 IUIOCKOCTH, NMPOXOAAIIEH depe3 Touky A

NEPIICHAUKYIIIPHO BEKTOPY IV, ecmm My(0;1;7), A(2; —1;4), IV(6; 22;—3).

3aganue Ne 4. HaiiTu yrosi Mexay MIOCKOCThIO & Y TIJIOCKOCThIO ,8 , IpoxosIiel yepe3 Touku A, B

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

3amanue Ne 5. 3amucaTh KAHOHMYECKHE YPABHEHUSI MPSMOU, 3aJaHHON OOIIMMHU ypaBHEHUSIMHU

{x+2y — 92 -10= 0,3x + 4y + 8z —24 = 0.
3amanue Ne 6. Haiitu ToUKy mepeceueHus npsMou | ¢ TNIOCKOCThIO O ¥ YTOJI MKy HUMH, €CITH

Xty 2 2y _32-12=0
.3—4—_2,a.x y z =0.

3amanue Ne 7. Ilpsimas l; mpoxomut yepe3 Touku A u B. Ilpsmas [, npoxonut depe3 Touky M

MEPICHIUKYJISIPHO TIOCKOCTU (. HaliTi yron Mexay npsMbIMu Ly, [, ¥ BBISCHUTS, JICKAT JIM OHU B

OJIHOM TJIOCKOCTH MJIH CKPEIMBAIOTCSL.
A(9;-3;1), B(4;4;-5), M(—1;11;-11); a:2x+3y—z—1=0.
+3)? 2
(x49) + 32,—5 =1 ykazatb (OKyCBI, DKCLEHTPHUCHTET,
JTMPEKTPHUCHL. TI0CTPOUTH KPUBYIO, H300pa3suTh (POKYCHI, TUPEKTPHUCHI.

3amanue Ne 8. Jlng naHHOM KpUBOH

Bamanue Ne 9. VYpasHeHnuwe KpuBoii BTOporo mopsaka 9x2 —25y? —18x + 200y — 616 =0

MPUBECTU K KAHOHUYECKOMY BUIY U IOCTPOUTH KPUBYIO.

Ilpumeput 6apuanmos KOHmpoILHBLIX padom

Bapuanm (nuneiinan anzeopa)
1. Ha¥iTi 3Ha4eHHs MaTpuaHOTO MHOTOWICHA [ (A), ecnu
f(x)=—x3+2x>—x+3, A=(-1032).

2. HaiiTi paHr MaTpHIbl IPUBEICHHUEM K cTyrendaTomy Buny: (—2081 —53 —1724 —
82 -6 —3 —1311 —313517).
3. BEIUMCIIMTB ONPE/ICINTENb NPUBEICHHEM K CTyleHyaToMy Buay: [1213 —5327 —1|.
4. Haiitu maTpuiry, oOpaTHyto gaHHOM (a). Permuth MaTpuuHoe ypaBHeHHE (0).

(@ (1213 -5327 —1); @ (1 -2-34)-Xx=(-2353-10).
5. Pemuth cucteMy ypaBHeHHI. YKa3aTh oOlee U 0JTHO YacTHOE penieHue (a). Pemmrts cucremy ¢
MOMOIIBIO 00paTHOM MaTpuIlsl U o hopmytam Kpamepa (0).
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Bapuanm (eexmopuas anzeopa)

1. HaiiTn pa3nosxeHue BEKTOpa X 110 BEKTOpaM P, §, 7', €Cliu
Xx=(5-12;1), p={1-3;0), ¢=1;-11), 7=(0;-1;2).
2. KonnHeapHs! 11 BEKTOpHI P = 2d + 2b ug=3d— 21_5, ecmu d = (2;0;1), b= (-2;3;2)?
3. Jlana nupaMuza ¢ BEpIIMHAMHU B TOUKAX
A1(=2;48), A(4-12), A3(=8;7;10), A,(—3;4;-2).

Haiitu:
a) yros Mexay péopamu A; A, u A1A,;

0) 00BEM TUpPaMU/IBL;
B) JJIMHY BBICOTHI, OIYILIEHHOW Ha rpaHb A{A,A3;

') IJUHY MEJWaHbl, TPOBEAEHHON U3 BEPIIUHBI A; K pedpy A,A;.

4. BBIUKCIIUTS TUIOMIA/1b ApajlIeorpaMma, OCTPOEHHOTO Ha BEKTOpax d u b, eciu

ia=28+qG, b=p-34 Ipl=13ql=2 yIoJI MEXIY P U  paBeH 1T /4.

Bapuanm (ananumuueckan ceomempus)
1. HaliTu paccTosiHuE OT TOUKH M|y 10 IUIOCKOCTH, coneprkaieil touku M, M,, M3, rae

My(=9;10;2), M;(0;7;—4), M,(4;8;,—1), M3(-2;1;3).

2. BbinucaTh KaHOHUYECKUE ypaBHEHUs ipsmMoii {x + y +z—2=0,x—y—3z+ 6 = 0.

x-2 _y-3 z+1

3. HaiiTu TouKy nepeceueHus npsMoi 1 2

U IIocKocTu X +y + 2z — 9 = 0.

. . x—1 y z
4. Haiiti Touky P;, cummerpuunyto Touke P(0; —1; 3) OTHOCHTEILHO TPSAMO# - -1 71

5. Hamucats ypaBHEHHE TUIOCKOCTH, MPOXOISAIIEN yepe3 TOUKY M, 1 MepHeHanKyISPHOM TPSMOi
MiM,, ecru M, (3;2;0), M;(4;1;5), M,(2;—-1;4).

6. Haiitu kocunyc yria mexay miockoctsiMu 3x —y+3 =0 u x—2y+5z—10=0.

Bapuanm 3a0anuit mecma

1.1. HaiiTi paHr MaTpHIsl IPHBEJICHHEM K cTyneHdaTomy Buay: (—2081 —53 —1724 —
82 -6 —3 —1311 —313517).

1.2. Peuuts Matpuunoe ypapaenne (1 —2 —34)-X=(-2353 —10).

1.3. Pemuts 1o popmynam Kpamepa cucreMy JTuHeHHBIX ypaBHenui { x; + 2x, + x3 = 5,3x; —
5x, +3x3 = =7,2x; + 7x, — x5 = 13.

2.1. HaiiTu pa3jioxeHue BEKTOpa X 110 BEKTOpaM P, ¢, 7', ecin

¥=(5-12;1), p=(;-3;0), G=(1-11), 7#=(0;-1;2).

2.2. BBIYUCINTD MIIOMAb TIAPALIEIorpaMMa, MOCTPOEHHOTO Ha BEKTOpax d u b, ecinu
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a=2ﬁ+(_j! b=ﬁ—3(_j, |I_9)|=|f_l)|=2: 123’5:”/4-
2.3. Jlana nupamua ¢ BepimuHaMu B Toukax A;(6;1;3), A,(6; —2;—3), A3(2; 2;0), A,(—5; 1;0).
Haiitu nnmuny Meauansl, mpoBeAEHHON U3 BEepIIUHBI A; K pedpy A,A5.

. . X—=2 y-3 z+1

3.1. Haititu Touky nepecedyeHus npsiMou . T 1 T T, WmiocKocTn x +y+2z—-9=0.
. . x—1 y z

3.2. Haiitu Touky P;, cummerpuunyto Touke P(0; —1; 3) OTHOCHTEIBHO TPSIMOi - -7

3.3. HanucaTp ypaBHEHUE IUIOCKOCTH, IPOXOIALIEH uepe3 TouKy My ¥ NepneHAUKYISpHON IpsIMOi
M M,, ecru My(3;2;0), Mi(4;1;5), M(2;—1;4).

4.1. Kpupas BTOpOro nopsjka 3ajana ypasHenueM x> + 4y? — 12x + 16y + 16 = 0.
Haiitn kaHOHMYECKOE YpaBHEHUE KPUBOU U ITOCTPOUTSH €€.

4.2. CocTaBUTh MaTpHIly Mepexoia OT 0asuca €;, €,, €; K 6asucy €, €, €3, eciu

>/

é){=2é>1+é)2+é>3, 62=é>1_é>2+é>3, é)é=51+2é>2+é)3

7.3.2 IlpoMexkyTOUHAA ATTECTAIUA

Bonpocuwl k skzameny (1 cemecmp, ounasa gpopma 0oyuenus)

Marpuiipl, TUIIBI MATPHLL. OIIK-1
Ornepanuy HaJ MaTPUIIAMH, MX CBOMCTBA. OIIK-1
YMHOKEHHEe NpIMOYTOJIbHBIX MaTpull. CBONCTBA onepanyy yMHOKEHHUSI MAaTPHII. OIlK-1
Matpuanas ¢popMa 3aMCH CUCTEMBI IMHEWHBIX alreOpandecKnX ypaBHEHUM. OIIK-1
Onpenenurenu U UX CBOKWCTBA. OIIK-1
[Tonsitue onpenenutens. MUHOPHI U anreOpandecKre JOMOTHEHUS. OIIK-1
CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHUI, OCHOBHbIE MIOHATHUS U OIlK-1
oTnpeeNeHusl.

[IpaBuiio Kpamepa pemeHust CHCTEM JTMHEHHBIX YPABHEHUN. OIlK-1

Ob6partHas matpuna. [lpaBuio e€ HaxoxaeHus. Y ciaoBue cyuiectBoBanus oopatHoi | OITK-1
MaTpHULBIL.

Pemienune cuctem TMHEHHBIX aareOpandeckux ypaBHEHHI METOAOM O00paTHOM OIlK-1
MaTpHILIbI.

Merog ['aycca peleHus CUCTEM JIMHEHHBIX YPaBHEHUN. OIIK-1
Penienne npon3BoJIbHBIX CHCTEM JIMHEWHBIX YpaBHEHHI MeToaoM ["aycca. OIIK-1

Panr marpunel. Teopema Kponexkepa—Kanennu. OIIK-1
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OnHOpOaHBIE CUCTEMBI IMHEWHBIX ypaBHEeHUI. Kpurepuii cyiecTBoBaHus OIlK-1
HETPUBHUAIBHBIX PEIICHUN OJHOPOJHON CUCTEMBI.

[TonsaTne BekTopa. JIMHENHBIE onepauuy HaJ BEKTOPAMHU M MX CBOMCTBA. OIlK-1
JluneitHast KOMOMHAIIHSI BEKTOPOB. OIIK-1
JInneliHas HE3aBUCUMOCTD U JIMHENHAS 3aBUCUMOCTh T€OMETPUYECKHUX BEKTOPOB. OIlK-1
Kpurepuii n1HeitHOM 3aBUCUMOCTH.

[TonsiTue 6a3zuca BekTOpHOTO NMpocTpancTBa. KoopanHaTel BEKTOpA. OIIK-1
OpToHOpMUPOBaHHKIN Oasuc. PaznoxkeHue BeKTOpa Mo BeKTopam Oasmca. OIIK-1
IIpaBas 1 neBasi ynops/104€HHbIE TPOMKH BEKTOPOB. OIIK-1
CkansipHO€, BEKTOPHOE M CMEIIAaHHOE IPOU3BE/IEHUS BEKTOPOB B OIIK-1
OpPTOHOPMHMPOBAHHOM 0Oas3Hce.

Y cn0BUsL OPTOrOHAIIBHOCTH, KOJUIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB. OIlK-1
JIunelHbIe IPOCTPAHCTBA. OIIK-1
Martpuiia nepexo/ia OT 0JTHOTO 0a3uca K Ipyromy 0asmucy. OIIK-1
CoOcTBeHHbIE BEKTOPbI U COOCTBEHHBIEC 3HAUECHUS] MATPHIIBI. OIIK-1

Cuctemsbl koopauHart. [IpsMoyronsHbIE (IeKapTOBBI) KOOpAUHATH Ha Tiockoctn | OTIK-1
B [IPOCTPAHCTBE.

[TomsipHas cucrema KOOpAMHAT. OIIK-1
PaznuuHble BUIbI YPAaBHEHHUM INIOCKOCTH M IPSIMOM. OIlK-1
Brluucienue paccTosHui MEXKy IBYMs TOYKAMH, MEKY TOYKON U IIPSIMOH, OIIK-1
ME¥KIY TOYKOM U INIOCKOCTBIO.

Brluniciienue paccTosiHUs MEXAY CKPEIIMBAIOIUMUCS IPSIMBIMHU. OIIK-1
Brrunciienue yriioB Mexmy IBYMs IPAMBIMH, MEXITY MPAMOUN U TIIOCKOCTBIO, OIIK-1
MEXY ABYMs IJIOCKOCTSIMHU.

KpuBbie BTOpOro nopsiika ux reOMeTpUIE€CKre CBOMCTBA U YPABHEHUS. OIIK-1
IIpuBeneHrEe ypaBHEHUSI KPUBOM BTOPOTO NOPSAIKA K KAHOHUYECKOMY BHUY.

KanoHnueckue ypaBHEHHsI SJUTUIICA, TUTIEPOOJTBI, TapaboJIbl. OIIK-1
YpaBHEHHE NIOBEPXHOCTH BTOPOr'0 MOPSIKA. OIIK-1
KanoHnueckue ypaBHeHUs CeEPBI, HIUIMIICOUIA, KOHYCOB, TMIIEpO0IOUIO0B, OIIK-1
11apa0oJIoUI0B.

Tunoevte éapuanmul 6u1eMO8
no oucyunaune «/Iuneiinaa anzeopay

MMHUCTEPCTBO HAVKM 1 BBICILIEI'O OBPA30OBAHIS POCCUMCKOM OEJIEPAIINU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYPEXJEHUWE BbICIHIET'O OBPA3OBAHU A
«MOCKOBCKHM HOJII/ITEXHI‘/JI‘IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHWHU ITOJINTEX)
®daxynpTeT 0230BbIX KOMIETCHIIHIA Kadenpa «Matematuka
Juctumnuna «Jluneitnas anre6pa»
Hampasnenune moarotoBku 29.03.03 «TexHonoruss moaurpaduyecKoro M YIMaKOBOYHOTO
MIPOU3BOCTBAY
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurenu U UX CBOMCTRA.
2. Pemmnts marpuunoe ypasaenne XB = A,ecru A =(1221),B=(-1201).
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3. PemmTh cUCTeMy JIMHEWHBIX ypaBHEHHMH METOIOM OOpaTHOW Matpumbl: { x; + 2x, =

4. Jlawsl Bekropel  d = (—5;9;8), b=(-3;1;—-2), ¢ =(-8;10;—10). IIposepurs,
KOMILUTaHapHBl U OHHM. Eciam Her, To HaiiTu 00BbEM mapajuienenuresa, MOCTPOSHHOTO Ha

BEKTOpax d, b2
5. Haitru yron mexny Bexktopamu d = (1; —2; —2) u b = (2; 0; 1).

VYTBepxneHo Ha 3acenanuu Kadenpsl «Martematuka» «31» 03_2026 r., nporokoa Ne 7

3aBenyromuii kadenpot  (moamuck)  (pacmm@poBKa MOIMHUCH)

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUA

®EJIEPAJILHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
VYPEX/IEHUE BBICLIETO OBPA3OBAHUS
«MOCKOBCKH MOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHI1 OJIUTEX)

®dakynbTeT 0a30BBIX KOMITETEHIIUN Kadenpa «Matematukay
Juctunnuna «Jluneitnas anre6pa»

Hanpasnenne moxaroroBku 29.03.03 «TexHonorus moiaurpaduyeckoro W yMaKOBOYHOTO
MIPOU3BOJICTBA»

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneitnast koMOuHanus BekTopoB. basuc. KoopauHater BekTopa.
2. Beraucants onpenenntens Matpuibsl C = AT ecrn A=(12 —1310011).

3. Pemmre cucteMy JMHEHHBIX ypaBHeHuit MeTonom laycea {4x; — 2x, + 3x3 = 12, x; +
SXZ - 3X3 = 1, le + 3X2 - ZX3 = 3.

4. Tlokaszats, uto BekTOopel M = (1;—1;2), n = (2;0;3), p = (—2;—1;1) obpasyror Gasuc B

IIPOCTPAHCTBE.
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5. Hano oOuiee ypaBHenue npsimoid —2x + 3y — 5 = 0. HanucaTs: ypaBHEeHHE NPSAMOIL ¢ yTIOBBIM
KOX(PUIMEHTOM; ypaBHEHUE IPSIMO B OTPe3Kax; HOPMAITbHOE YPaBHEHUE MPSMOiA.

VYTBepxneHo Ha 3acenannu Kadenpsl «Martematuka» «31» 03_2026 r., nporokoa Ne 7

3aBenyroumii kapenpoit  (moammce)  (pacur@poBKa MOAMUCH)

s npoBeneHus MPOMEXYTOYHOIO KOHTPOJISL 3HAHUM CTYyAEHTOB B JUCTAHLIMOHHOM (opmare B
pa3zpaboTaHHbIX Kadeapoit «MaremaTrkay OHJIaH-KypcaX UMEIOTCSI HTOTOBBIE TECTHI.
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