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1. Heau, 3a7a4u ¥ IJIAHUPYeMble Pe3yJbTAThl 00y4eHH s N0 IUCHUILITHHE

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 n HaumMeHOBaHHMe KOMIIETEeH M1 NHauKaTopbl 10CTHKEHUS] KOMIIETCHIIUH
OIIK-1. CnocobeH npuMeHATh NOIIK-1.1 [MpumeHsier MaTeMaTHYECKUE METOIBI
CCTCCTBCHHOHAYHHBIC 1 JUTSl pELLICHUs UHKEHEPHBIX 3a/1a4, aHAIU3UPYET U

OOIIeH)KEHEPHBIE 3HAHUS, METObI
MaTeMaTHYeCKOro aHaJIu3a U
MOJIETUPOBaHUS B IPO(eCcCHOHATBLHOM
JESATETLHOCTH

UHTEPIIPETUPYET MaTEMAaTHUECKUE MOJIETTH
(GU3UUECKUX MTPOLECCOB U TEXHUYECKUX CUCTEM

2. MecTO IMCHMILTHHBI B CTPYKTYpe 00pa3oBaTebHO MPOrpaMMbl

Hucuunnuna «JIuneliHas anrebpa» OTHOCHTCS K 00s3aTeNbHOM YacTh 0Opa3oBaTENbHOM
nporpammsbl 0710ka b 1«/lucuumimael (MOTym)y.

Jucuunnuna «JIuneiinas anredpa» odecneunBaeT U3y4eHUe JUCIUILINH:

B ob6s3amenvnoi wacmu:

— MareMaTnuecKuii aHanm3;

— @uzuka;

— HWudopmaruka;

— Teopernueckas MexXaHUKa;

— Mertposiorus u cTaHaapTU3ALMS;

- TeOpI/IH MEXaHHU3MOB U MalllvH,



- COHpOTI/IBHCHI/IC MaTCpHaIOB;

Hudposas 06paboTka CUTHAIOB;

ABTOMaTI/ISaHI/IH TCXHOJIOTUYCCKUX MIPOUCCCOB.

B uacmu, ghopmupyemou yuacmuuxamu o6pazo8amenbHulX OMHOUWEHUI!

PeBepc-MHXKUHUPUHT TEXHOJIOTHYECKOTO 000pYI0BAHUS;

O6opynoBanue moyurpauueckoro Npou3BOACTBA;

CxeMOTexXHHKa YCTPOUCTB MOIUTPahuIecKoro 000pya0BaHUsL.

B wacmu snexmusnoix ()MCI/}MI’UZMH.'

OcHOBBI co3/1aHUS IU(PPOBBIX ABOHHUKOB MOJUTpaPUUECKOro 000pyI0BaHHUS;

anaBneHI/Ie mponccCcaMu KM3HCHHOI'O NMKJIa TEXHOJOTMYCCKUX MAlllUH U 06OPYI[OBaHI/I$I.

3. CTpyKTypa M cofep:KaHHe U CHUILTHHBI

O6mmas TpyA0EMKOCTh IUCHHUIUIHNHBI COCTaBisAeT 3 3a4éTHbIe enuHuIsl (108 yacos).

3.1. Buabl yueOHoii padoThI U TPYAOEMKOCTH
1?/“:)1 Bupa yueOHoii padoThI KO']LI:CI?;TBO CeM61CprI
1 | AyauTopHble 3aHATHS 48 48
B ToMm uucne:
1.1 | Jlekuun 16 16
1.2 | Cemunapckue/mpakTHUECKue 3aHITUS 32 32
1.3 | JlabopaTopHBbIe 3aHATHSA 0 0
2 | CamocTosiTeIbHAsI padoTa 60 60
B ToMm uncne:
2.1 | PIP 26 26
2.2 | IloaroToBka K cEMHHAPY 24 24
2.3 | [logroroBka K 3K3aMeHy 10 10
3 | IlpomexxyTouHasi aTTecTanusi
DK3aMeH - DK3aMeH
Hroro 108 108
3.2. TemaTuyeckuii NJaH U3y4eHUs TUCHUIINHBI

Ne
n/

TpyaoéMKoCcTb, 4ac

Pa3znennl/Tembl
JUCIHHUIIINHDBI Bcero

AyautopHasi padora

Jlex
05051

Cemuna
pckue/
MPaKTH
YeCKHe

3aHATHUS

Jla6op | IIpakr
aTOpH | MYECK

bIC as
3aHATH | TIOATO
s TOBKa

Camo
CTOAT
c¢JIbHA

pador




Pa3znea 1. DiaeMeHTBI IHHEHHOM
ajareopol

38

12

20

11

Tema 1. Marpuisl, 1eiicTBUs Hall
MaTpHUIIAMHU.

1.2

Tema 2. Onpenenurenu, UX CBOMCTBA U
BBIYHCIICHHE. MaTpu4Has 3auch
CHUCTEMBI JINHENHBIX YPaBHEHHUI.

1.3

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

1.4

Tewma 4. Cuctembl TUHEUHBIX
anreOpanyecKux ypaBHEHUH, OCHOBHBIE
HOHATHA U onpenienenus. Pemenue
CHUCTEM JIMHENHBIX YPABHEHUN METOIOM
Kpamepa, meTogom oOpaTHOi
MaTpHIIbL.

1.5

Tema 5. Penienue cucteM JIMHEHMHBIX
ypaBHeHul MetosioM ["aycca. Panr
Matpuuel. Teopema Kponekepa—
Kanemnnu.

1.6

Tema 6. Meron 'aycca nis permenus
MIPOMU3BOJIBHBIX CHCTEM JIMHEUHBIX
ypaBHeHUU. OHOPOAHBIE CHUCTEMBI
JIMHEVHBIX YPAaBHCHUM.

Pa3nes 2. DiieMeHTBI BEeKTOPHOI
ajredopol

34

10

20

2.1

Tema 1. Bexropsl. JIuHeHbIe
omnepauuy HaJ BEKTOPAMH, UX
cBoiicTBa. JIMHENHbIE KOMOMHAIU
BEKTOPOB. JINHEHHO HE3aBUCUMBIE U
JIMHEWHO 3aBUCUMBIE CUCTEMBI
BEKTOPOB.

2.2

Tema 2. [lonsitue 6a3uca. Koopanuatsl
BekTopa. KommiaeapHoCTb,
OPTOTOHAIBHOCTH U KOMIUIAHAPHOCTH
BEKTOPOB.

2.3

Tema 3. CkansipHOe IpOU3BEICHUE
BEKTOPOB U €ro cBoiicTBa. BekTtopHoe
IPOM3BE/ICHUE JIByX BEKTOPOB, €T0
CBOMCTBA.

2.4

Tema 4. CmeniaHHO€ MPOU3BEICHUE
TPEX BEKTOPOB U €r0 CBOMCTBA.
Brruncnenmne o6bpéma
napasuienenurena. Y ciopue
KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.
OpTOHOPMUPOBaHHBIN Oa3uC.
Boruncnenue ckansipHOro, BEKTOPHOTO
Y CMELIAaHHOT'O IIPOU3BEACHUN
BEKTOPOB, 3aJJaHHBIX KOOPANHATAMH B
OPTOHOPMHPOBAHHOM Oa3uce.

2.5

Tema 5. JIuneliHbIe MPOCTPAHCTBA.
ba3zuc 1 pazMepHOCTb JIMHEWUHOTO
npocTpaHcTBa. Martpuna nepexoga ot
OJIHOTO 0asuca K APYrOMY;




npeoOpa3oBaHre KOOPAMHAT BEKTOPA
npu u3mMeHeHnu 6aszuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAUCHUS
JIMHEMHOTO oneparopa.

Pa3zgen 3. KoMmiekcHbIe YACTIA U
MHOI'04JICHBI

14

3.1

Tema 1. MHOXECTBO KOMILIEKCHBIX
yucen. ®opmbl 3aMUCH KOMIIEKCHBIX
quCel.

3.2

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

Pa3zgen 4. AHaauTHUECKAA
reoMeTpus

22

12

4.1

Tema 1. CuctemMbl KOOpAUHAT.
Paznuunble BUIBI ypaBHEHU I
IUIOCKOCTH M MIPSIMBIX.

4.2

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

4.3

Tema 3. B3anmHoe pacnosiokeHue
MPSIMBIX Ha TJIOCKOCTH U B
IIPOCTpaHCTBE. Bruucnenue
pPacCTOSIHUM MEXAy JBYyMsl TOUKaMH,
MEK]ly TOUKOH U nipsiMoid. Bzaumuoe
pacmnoJIOAKEHHUE TIOCKOCTEM.
Briuucnenue paccTossHUSL MEXTY
TOYKOM U IJIOCKOCTBIO.

4.4

Tema 4. KpuBbie BTOpOro nopsiaka, ux
reOMETPUUYECKHUE CBOMCTBA. Y paBHEHUS
3IUIMIICA, TUTIEPOOIIBI, TapaboIIbl
OO11ee ypaBHEHHE KPUBOH BTOPOTO
nopsiaka. [lpuBenenne ypaBHeHH
KPHUBBIX BTOPOTO MOPsiIKa K
KaHOHM4YecKoMy BUay. [loBepxHOCTH
BTOPOTO MOPSAKA.

Hrtoro

108

16

32

60

OnHOpOIHBIE CUCTEMBI JTMHEHHBIX YPaBHEHHH.

3.3.  CoaepxaHue TUCHUIITHHBI

Pa3nes 1. DiieMeHTBI JTHHEHHOMH aJaredpbl

Tema 1. Martpuiibl, 1€WCTBUS HAJl MATPHUIIAMH.

Tema 2. Onipenenutenu, UX CBOWCTBA U BbIYKMCIIEHUE. MaTpuiHas 3alIMCh CUCTEMbI TMHEWHBIX
YPaBHEHHUHU.
Tema 3. O6paTHas MaTpuia ¥ e€ HaxoKIeHHe. MaTpuyHasl 3alHuCh CUCTEMBbl JTMHEHHBIX
YpaBHEHUU.
Tema 4. CucreMbl IWHEHHBIX anreOpaMyecKUX ypaBHEHHH, OCHOBHBIC TOHATHUS U
ompeneneHus. Perienue cucreM NTUHEHHBIX ypaBHeHHH MetonoMm Kpamepa, meromom oOpaTHOMN
MaTpPHULIBI.
Tema 5. Pemienue cucteM TUHEMHBIX ypaBHEHUN MeTo10M ["aycca. Panr marpunbl. Teopema
Kponekepa—Kanemnn.
Tema 6. Meron l'aycca nns pemeHHs NMPOU3BOJIBHBIX CUCTEM JIMHEHHBIX YpaBHEHHM.

Pa3nes 2. DiieMeHTBI BEKTOPHOM aJredpbl




Tema 1. Bekropbl. JluHeiiHble omepanuu HaJl BEKTOpaMH, UX CBOMCTBa. JIuHeiiHble
KOMOUWHAIMK BEKTOPOB. JINHEIHO HE3aBHCHUMBIE U IMHEHHO 3aBHCUMBIE CUCTEMBI BEKTOPOB.

Tema 2. Ilonsatue 6a3uca. Koopaunatsl Bektopa. KommmHeapHOCTb, OPTOrOHAJIBHOCTh U
KOMIUIAHaPHOCTb BEKTOPOB.

Tema 3. CkanspHoe Mpou3BEICHUE BEKTOPOB U €Tr0 CBOMCTBA. BekTopHOe mpousBeneHue
JIByX BEKTOPOB, €0 CBOWCTBA.

Tema 4. CMmemanHoe NMpou3BeZieHHE TPEX BEKTOPOB U €ro cBoiicTBa. Beruucienue o6béma
napajuleJienunena. Y cloBUE€ KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
OpTtoHOpMUPOBaHHBIN 0a3uc. BelunciaeHne ckansipHOro, BEKTOPHOTO M CMEIIAHHOTO MTPOU3BENECHUN
BEKTOPOB, 33JJaHHBIX KOOPJUHATAMHU B OPTOHOPMUPOBAHHOM Oazuce.

Tema 5. JlunenHble npocTpaHcTBa. ba3uc W pasMEpHOCTH JMHEWHOTO IPOCTPAHCTBA.
Marpuua nepexoga OT OZHOro 0Oasuca K Ipyromy; HmpeoOpa3oBaHHE KOOPIMHAT BEKTOpa IpU
n3MeHeHuu 6a3uca. CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAUCHUS JIMHEHHOTO OrepaTopa.

Pa3nes 3. KommiekcHbie YMC/I1a M MHOTO4JI€HbI

Tema 1. MHOkECTBO KOMIUIEKCHBIX uucesl. DOpPMBI 3alIMCH KOMIUIEKCHBIX YHCEIL.

Tema 2. Onepanyu HaJ KOMIUIEKCHBIMU YUCIIaMHU. Pa3iioskeHne MHOTO4IeHa Ha MHOYKUTEIIN
(ocHOBHas TeOpeMa anredpsl).

Paznen 4. AHaMTHYeCKAsI TeOMETPHUS

Tema 1. Cuctemsl koopauHaT. Pa3nuyHble BUABI ypaBHEHUH IITIOCKOCTU U MPSMBIX.

Tema 2. PaznuyHble BUIbI YpaBHEHUI TJIOCKOCTH, IPSMOM Ha TJIOCKOCTH U B MPOCTPAHCTBE.

Tema 3. B3aumHoe pacroyioxkeHHe NpsSAMbIX Ha IJIOCKOCTU M B IPOCTPaHCTBE. Briuucnenue
pacCcTOsSHUM MEXKAYy [BYMs TOYKaMM, MEXKIy TOYKOM M IpsAMOH. B3aumHOe pacrosnoxeHue
IUIOCKOCTEN. BprunciieHne paccTosHUA MEXAy TOYKOM U MJIOCKOCTBIO.

Tema 4. KpuBble BTOpOro mopsiika, X reOMETPUYECKHE CBOMCTBA. YPaBHEHUS BJUIMIICA,
rurepOoiel, mapadonsl OOmiee ypaBHEHHWE KPUBOHM BTOporo mopsaka. [IpuBeneHwe ypaBHEHHA
KPUBBIX BTOPOT'0 MOPsiAKa K KAHOHUUYECKoMY BHUy. [loBepXHOCTH BTOPOTO NOpsAKa.

3.4. TemaTrnka ceMHHAPCKHX/MPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHI

3.4.1 CeMuHapCcKue/MIPaKTUICCKUEC 3aHATHUS

[IpakTnueckoe 3anarue 1. MaTpulpl, 1eiCTBUS HaJl MaTpULIAMHU.

[Ipaktuueckoe 3anstue 2. OnpeaenuTeny, UX CBOWCTBA U BhIUKCIeHUE. MaTpuyHas 3anuch
CHUCTEMbI JINHEHHBIX YPaBHEHU.

[IpakTuueckoe 3ansatue 3. O6paTHas MaTpula ¥ €€ HaxoxieHue. Perienne cucteM TUHEMHbBIX
ypaBHEHH B MaTpUIHOU (hopme.

[Ipaktuueckoe 3anatue 4. CucTeMBbl JUHEHHBIX anreOpanyecKux ypaBHEHH, OCHOBHBIC
MOHATHUS W ompejereHusd. PenieHrue cucTteM JTUHEWHBIX ypaBHeHUM MeTtonoM Kpamepa, metonom
00paTHOM MaTpHUIIBI.

IIpakTrueckoe 3ansATHe 5. PemeHue cuctem JIMHEMHBIX ypaBHEHUN MeTonoM ['aycca. Panr
Mmatpusl. Teopema Kponekepa—Kanemu.

[IpakTrueckoe 3ansitue 6. Meton 'aycca s pemieHus: MPOU3BOJIBHBIX CUCTEM JIMHEHHBIX
ypaBHeHUH. OHOPOAHBIE CUCTEMBI JIMTHEWUHBIX YPAaBHEHUI.

IIpaktueckoe 3ansatue 7. Bekropel. JIMHEHHbIE onepanuy HaJx BEKTOPaMHU, UX CBOMCTBA.
JIuHeiHOe MPOCTPAHCTBO T€OMETPUUYECKUX BEKTOpOB. [ToHATHE MHHEWHON KOMOWHAIIMN BEKTOPOB.
JIuHeliHO He3aBHCUMBIE U IMHEHHO 3aBUCHMBIE CHCTEMBI BEKTOPOB.

[Ipaktuueckoe 3anarue 8. [loHsTne Oa3zuca NPOCTpPaHCTBA TI'€OMETPUUYECKUX BEKTOPOB.
Koopaunatel BekTopa. OpToHOpMupOBaHHBIN 6a3uc. KoymmHeapHOCTb, OPTOTOHANBHOCTH U
KOMILJIAHAPHOCTh BEKTOPOB.

[Ipaktrueckoe 3anarue 9. CkansipHOe NMPOU3BEACHUE BEKTOPOB U €ro CBOMCTBA. Y CIOBUE
OpPTOTOHAJILHOCTU JIBYX BEKTOpOB. BekTopHOe mNpousBeAeHHE JBYX BEKTOPOB, €0 CBOMCTBA.
VYcnoBHe KOJNIMHEAPHOCTH JIBYX BEKTOPOB.

[Ipaktnueckoe 3anstue 10. CMmemaHHOe NpPOU3BEACHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Broruncnenne o0béMa mapaienenunesa W NUPaMUAbL. Y CJIOBHE KOMIUIAHAPHOCTH BEKTOPOB.

8



Brluncnenue CkaasipHOro, BEKTOPHOIO M CMEIIAHHOIO IIPOM3BEICHUN BEKTOPOB, 3aJaHHBIX
KOOpJIWHATaMU B OPTOHOPMHUPOBAHHOM Oa3Hce.

[Ipaktuueckoe 3anstue 11. Jlunelinsie mpoctpaHcTBa. PaszMepHOCTh M 0a3uc ITHWHEHHOTO
npocTpaHcTBa. Martpuua nepexoja oT ojxHoro 6asuca K Apyromy. IIpeoGpa3oBaHue KOOpAMHAT
BEKTOpa NpHU U3MeHeHuu Oazuca. JIuHeilHble onepaTopbl, AEHCTBUS C JMHEHHBIMU ONEpaTOpPaMH.
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUCHUSI MATPHIIbI (JIMHEHHOTO OIlepaTopa).

[IpakTuueckoe 3ansaTue 12. MHOXECTBO KOMIIJIEKCHBIX uncen. @opMbl 3aIIMCH KOMIUIEKCHBIX
yrcen. ApudMeTnueckue onepanuy HajJl KOMIUIEKCHBIMU YHCIIaMU.

[IpakTuueckoe 3anstue 13. M3BieueHune KOpHEW M3 KOMIUIEKCHBIX uucend. Paznoxenue
MHOTOYJICHa Ha MHOKUTEIH (OCHOBHAsI TEOpeMa anreOpsl).

[IpakTnueckoe 3anarue 14. PaznuuHble BUABI ypaBHEHUH IUNIOCKOCTH, MIPSIMON Ha INIOCKOCTH
U B IIPOCTPAHCTBE.

[IpakTnueckoe 3anstue 15. B3auMHOE pacmojoKeHUE MpPsIMBIX Ha IUIOCKOCTH U B
IIPOCTPAHCTBE. BBIYMCIIEHHE PACCTOSHUN MEXAYy ABYMS TOYKAMM, MEXIY TOYKOM U IIPSIMOM.
Boluniciienne paccTosHHMS MEXAYy CKPEIIMBAIOIIMMUCS TNpsAMbIMU. B3aumHOe pacnonoxeHue
IJIOCKOCTEH. BhrauciaeHnre paccTossHUusI MEXK1y TOYKON U IITOCKOCTBIO.

[Ipaktuueckoe 3anarue 16. KpuBbple BTOpoOro mnopsiaka UX TIE€OMETPHUYECKHE CBOMCTBA.
VYpaBHeHus annunca, runep6oisl, mapabonsl OOmiee ypaBHEHHE KpPHUBOM BTOPOro MOpSAKA.
[TpuBeneHne ypaBHEHNI KPUBBIX BTOPOT0 NOPsAKa K KaHOHNYeCKoMY BULy. [loBepxHOCTH BTOpOrO
HOpsJKA.

3.4.2 JIaGopaTopHBbIE 3aHITHS

JIaGopaTopHbIe 3aHATHS YUeOHBIM IJIAHOM HE MPETYyCMOTPEHBI.

3.5. TemaTuka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)

KypcoBbie mpoeKTsl (KypcoBble paboThl) YUeOHBIM IJITAHOM HE MPEYyCMOTPEHBI.

4. YyeOHO-MeTOAMYECKOEe U HH(POPMALTMOHHOE o0ecreyeHne

4.1. HopmatusHbie 1o0kyMeHTbI U [OCThI

1. ®IOC 15.03.02 «TexHOnOrMYECKHEe MaIIUHBI U OOOpYAOBaHUEY», YTBEPKAEHHBIN
npukazoM MunoOpnayku Poccun ot 09.08.2021 Ne 728.

2. Axkamemuyeckuil  y4eOHBIM TMJJaH 1O  HampaBieHHIO  MmOATroToBkH  15.03.02
«TexHonmornueckue MamwuHbl U obopynoBaHue». [Ipoduns: «PeBepc-MHXUHUPHUHT MPOLIECCOB U
obopynoBanus». Popma 00yuenus — ounas. 2026 r.

3. O0pa3oBarenbHas IporpaMmma o HarnpasieHuo moarotoBku 15.03.02 « TexHonoruueckue
MaliHbl ¥ 00opyaoBanuey. [Ipoduns: «PeBepc-mHXUHUPHUHT MpolieccoB U 00opynoBaHus». Dopma
0o0yueHnust — ounasi. 2026 r.

4. Vka3 Ilpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Ctpaterun Hay4dHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickon Denepaunny».

5. Ilpukaz MunucrepctBa obpa3oBanus u Hayku Poccuiickoit @eneparuu ot 23.08.2017
Ne 816 «OO6 ytBepxknenun [lopsigka TpUMEHEHUS OpPraHU3AIUsSMH, OCYIICCTBISIONIMMHI
00pa30BaTeIbHYIO JIEATEIBHOCTh, JJICKTPOHHOTO OOYYEeHHS, AMCTAHIMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTHH MPU peann3aii 00pa30BaTeIbHBIX MPOTPAMMY.

4.2. OcHoBHas JuTeparypa
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1. Topnau b.A. Jluneitnas anreOpa M aHaIUTHYECKass TEOMETPUS: y4eOHUK I By30B. — 2-
e u3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 300 c. — ISBN 978-5-507-44063-4. — Tekcr:
AIEKTPOHHBIN // Jlans: AIIEKTPOHHO-OMOIHOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/208664.

2. Jluneitaple anreOpa W aHATUTHYECKas TEOMETpHS: Y4eOHO-METOAMYECKOe IMocodme /
M.U. Cksopuosa, N.B. Autonosa, A.I'. Parnos, E.B. ConomonoBa. — MockBa: PTY MIUPDA,
2022. — 135 c. — TekcT: 31ekTpoHHBIN // JlaHb: 3nekTpoHHO-OMOMMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/240020.

3. Tyran6aeB A. A. Jlunelinas anreOpa U aHaTUTHYECKast TeOMETpUs: yueOHUK. — MockBa:
OJIMHTA, 2022. — 260 c¢. — ISBN 978-5-9765-5265-4. — Texkct: anekTpoHHBINH // JlaHb:
3JIeKTpOHHO-O0nbMoTeuHas cucrema. — URL: https://e.lanbook.com/book/333359.

4.3. JlonmoJiHUTebHAS JUTEpPATYypa

1. MunocueB B.b., 3yokos B.I'., JlsxoBckuit B.A. Kypc maremaTtuku A TEXHHUYECKHX
BBICHINX y4eOHBIX 3aBeIcHUi: yueOHoe nocoobue. Yactp 1: Ananutnueckas reomerpus. [Ipenenst u
psnbl. yHKIMK W pou3BojHbIe. JIMHEeHas U BeKTOpHas anrebpa — 2-¢ u3A., ucnp. — CaHKT-
[TerepOypr: Jlans, 2022. — 544 c. — ISBN 978-5-8114-1558-8. — TekcT: snexTponHsiii // JIanb:
3NIEKTPOHHO-OnbIHoTeunas cuctema. — URL: https://e.lanbook.com/book/211352.

2. Cupotuna N.K. Jluneiinas anrebpa 1 aHaTUTUYECKasi TEOMETPHsI: HMHTEPAKTUBHBIA KypC:
yuebHoe mocobue s By3oB. — CII6.: Jlaws, 2022. — 180 c¢. — URL:
https://reader.lanbook.com/book/230360?demoKey=780fcOb90abfef2133d27b5434796b19#1

4.4. DjaekTpoHHBbIE 00pa3oBaTeJibHbIE PeCypChl

[IpoBeaeHMe 3aHATHI U aTTECTAIMIl BO3MOXHO B JUCTAHIIMOHHOM (popMate ¢ IpuMeHEHUEM
CHUCTEeMBbI JucTaHIMOHHOro o0OyueHusi yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemaTtuka» SIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo BceM pasaenam

[IPOrpaMMBIL:
Hassanue S0P Ccpuika

Jlunelinas u BekTopHast ainredopa | https://online.mospolytech.ru/course/view.php?id=3368

AHaJINTHYECKAs TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anredpa u

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

Pa3paborannbsie DOP BKIIOYatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

HOpSII[OK HpOBeI[eHI/ISI pa60T B IHUCTAHIIMOHHOM (I)opMaTe yCTaHaBHI/IBaeTC}I OTACJIIBHBIMHU
pacropsKEHUSIMH TIPOPEKTOPA MO yueOHOI paboTe W/Wiin IIEHTPOM Y4eOHO-METOAUIECKON paOOThI.

Kaxplii cTyIeHT 00eCcTieueH HHIUBUY ATbHBIM HEOTPAHUICHHBIM JTOCTYIIOM K 3JICKTPOHHOM
ounonnorexke Mockosckoro Iloaurexa:

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

HNHTepHeT-pecypchl BKIIOYAIOT YU4€OHO-METOIUYECKUE MaTepHabl B SJIEKTPOHHOM BHJIE,
npeJCTaBICHHbIEC Ha caliTe mospolytech.ru B paznene: «L{eHTp MaremaTHyeckoro oOpa3oBaHMs:

http://mospolytech.ru/index.php?id=4486

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

[Tone3nsie y4yeOHO-MeTOAMYECKHE W WH(GOpPMAIMOHHBIE MaTepHallbl TPEACTABICHBI Ha
caurax:

http://exponenta.ru

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

[lepeuenb pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOW ceTu «WHTepHeT» 1uist
OCBOCHUS JUCITUTUTHHBI:
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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
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https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

www.matematikalegko.ru>studentu

WWW.i-exam.ru.

4.5.

o0ecrieyeHue

1. Microsoft-Office
2. Microsoft-Windows

4.6.

CIIpaBOYIHbLIC CUCTEMbI

11

JInueH3noHHOE ¥ CBOOOIHO PaCIPOCTPaHsieMOe MPOrPaMMHOe

Ilepeuens pecypcoB cetn UHTepHET, JOCTYNHBIX J1JIsl 0CBOCHHS IMCIUINIUHBI:

CoBpemeHHBbIC PO(ecCHOHAIbHBbIC 0a3bl JTaHHBIX U HHPOPMALMOHHbIE

Ne HaumeHoBaHue Ccblka Ha pecypce JlocTynHOCTH
HNudopManmoHHO-CIIPABOYHBIE CHCTEMbI
HoctymnHa B cetn
1. Stack Overflow https://stackoverflow.com/ | Uurepuer 6e3
OTpaHUYECHUM
NupopmannonHsie pecypcebl ,
2. Cern KoncymsrantlLioc http://www.consultant.ru | JoctymnHo
[Topran @enepanbHbIX
3. | FQCYAPCTBCHHRIX http://www.fgosvo.ru JlocTymHO
00pa30oBaTeNbHBIX CTAaHIAPTOB
BBICIIIETO 00pa30BaHMS
DJIEKTPOHHO-0M0/IHOTEYHbIE CHCTEMbI
1. |Jlams https://e.lanbook.com/ é{OCTyHHa B cerit Hureprer
€3 OrpaHUYEHU
2 IPR Books https://www.iprbookshop [ JoctynHa B cernt nTeprer
.ru/ 0e3 orpaHHYCHHI
IpodeccnonanbHbie 6a3bl JAHHBIX
baza nanHbeIx HayqHOU http://www.elibrary.ru JloctymHO
1. |anektpoHHO# OUOTHOTEKU
(eLIBRARY.RU)
Web of Science Core Collection | http://webofscience.com [ doctymHo
— MoJIUTEMaTHYeCcKast
pedepatuBHO-
2. | 6ubnuorpaduyeckas u
HayKOMeTpHuyecKas
(bubmmomeTpuueckas) 6aza
JAHHBIX
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5. MarepuajbHO-TEXHMYECKOe o0ecneyeHue

MarepuanbHO-TeXHUYECKass 0a3a yHHBEpCHUTETa OOECICYMBACT TPOBEACHHE BCEX BHUIOB
3aHSITI/II\/JI, npeayCMOTPCHHBIX y‘-ICGHBIM IJIaHOM, U COOTBCTCTBYCT HeﬁCTBYIOHlHM CaHUTAapHbBIM U
IPOTUBOIIOXKAPHBIM MIPAaBUIIAM U HOPMaM.

Kagenpa «Maremaruka» He pacroiaraeT COOCTBEHHBIM ay AUTOPHBIM ()OHIOM H HCIIOIb3YET
y4eOHbIe ayTMTOPHH U3 00IIero GoHaa yHUBEPCHUTETA.

I[Ipy HEOOXOAMMOCTH IJIsl TPOBENEHUS HWHTEPAKTHBHBIX IPAKTHYECKUX 3aHATUH
UCTIONB3YIOTCS] KOMITBIOTEPHBIE KJIACCHI YHUBEPCUTETA.

6. MeToau4eckue peKOMeHIAIUT

6.1. MeToanueckue peKOMEHIANMH IS TPENoAaABATENIA MO OPraHUu3aANNHU
00y4eHus

IIpexne Bcero, cieayer oOpaTUTh BHHMaHHE CTYIEHTOB Ha TO, YTO IMPAKTUYECKH BECh
U3y4aeMblii UMU Yy4eOHbIII MaTepuan He TpeOyeT Kakoi-mubo crneunuaibHOW (JOMOTHUTEIbHON)
HOJTOTOBKU U BIIOJIHE MOKET OBbITh YCHEIIHO M3YyYEH, €ClIM CTYJEHTbI OyayT MOcelaTh 3aHATHS,
CBOEBPEMEHHO BBINOJIHATH JOMAIIHUE 3aJaHUs U I0JIb30BAThCs (MPU HEOOXOIUMOCTH) CUCTEMOMN
IUTAHOBBIX KOHCYJIbTALMH B TEUEHHE KaKJOro cemecTpa. Bormlenmue B Kypc JUHEHHON anredpsl
pazzensl ABIAIOTCA KIACCUYECKUMH, B TO K€ BpEMSI OHU OPUEHTHUPOBAHBI Ha MPAKTHUKY, MIOCKOJIbKY
UMEIOT IIUPOKOE PACHpOCTPaHEHUE A PELIeHHs pa3HOro pojia 3ajady — Kak BHYTpU caMoW
MaTEeMaTHK{, TaK M MPUKIAAHBIX. VX OCBOEHHME NOMOXKET CTYyJEHTaM JIOTMYECKU BEpHO,
apryMEHTHPOBAHO U SICHO CTPOUTh YCTHYIO M IUCbMEHHYIO PEUb, YCIEIIHO IPUMEHATh HAKOILIICHHBIE
3HaHUS B MPO(HECCUOHANBHON eI TeTbHOCTH.

HeobGxomuMo ¢ camoro Hauyana 3aHATUH pPEKOMEHA0BaTh CTYAEHTaM OCHOBHYIO U
JIOTIOJIHUTENIBHYIO JINTEPATYPy, @ B KOHIIE CEMECTpa JaTh CIHUCOK BOIPOCOB JIs MOATOTOBKH K
9K3aMEHY.

Ha nepBom 3aHATHY 10 AUCHUIUINHE CIEAYET 003aTeIbHO MPOUH(POPMHUPOBATH CTYICHTOB O
BUZE ¥ (hopMe MIPOMEXKYTOUHOM aTTeCTallUHU 110 JUCLUIUIMHE, CPOKAX €€ MPOBEIECHUS, IPUMEHIEMbIX
BUJIaX TEKYIETO KOHTPOJIS.

W3noxeHne TEOPETUYECKMX MOJOXKEHMH  JUCHUIUIMHBL  JOJDKHO — COIPOBOXKAATHCS
WIUTIOCTPATUBHBIMM ~ IIPUMEPAaMH, TIIATEIbHO OTOOpaHHBIMHM MpEINoJaBaTeNieM TakK, YTOOBI
TEXHUYECKHE TPYAHOCTH W BBIKIAJKU IpPU PELICHUM 3aJaud HE OTBICKAIM OT IJIABHOTO —
OCMBICIIEHHS HJEW W CYTH IpUMEHSeMBbIX MeTojoB. Crexyer Bcerja yKasblBaTb NpPUMEpbI
IPaKTUYECKOTI0 MPUMEHEHUS] pACCMOTPEHHBIX Ha 3aHATUAX YPaBHEHUH U GopMyII.

[IpakTuyeckue 3aHATHA JOJDKHBI OBITH OPraHMW30BaHBI IMPETOAABATEIEM TAaKUM 00pa3oM,
YTOOBI ~ OCTABAJIOCH BpPEeMs Ha IEPUOAMYECKOE BBIOJHEHHE CTYJEHTaMH  HEOOJbIION
CaMOCTOSTENIbHOW PabOThI B ay TUTOPUU JIJIsl IPOBEPKHU YCBOCHUS M3JI0KEHHOTO MaTepHara.

[IpenonaBatens, BeOyLIU MPAKTHUYECKHE 3aHATHS, JOJDKEH COIJIAaCOBBIBATH Y4YeOHO-
TEMaTUYECKH TUIaH 3aHATHH C IEKTOPOM, MCIIONIB30BaTh €AMHYIO CUCTEMY 0003HAaYCHUH.

[IpenonaBaTento cieayeT JOOMBAThCA CUCTEMaTUUECKONW HEMPEPHIBHOM pabOTHI CTYIEHTOB B
TEUYEHHUE CEMECTPa, HEOOXOAUMO BBIABIATH CUIIBHBIX CTYACHTOB M IPUBJIEKATh UX K HAYYHOH padoTe,
K YYacCTHIO B Pa3HOT'0 poJia OJMMIINA/IaX U KOHKYPCaXx.

CryzAeHT JOKEH OIIyIIaTh 3aMHTEPECOBAHHOCTD MPEINO01aBaTeNsl B JOCTHKEHUH KOHEYHOIO
pe3yJipTara: B IPHOOPETEHNN 00yYaroIUMKCS IPOYHBIX 3HAHUH, YMEHUH U BIIaJICHUS HAKOIIJICHHOM
uH(pOpManuel Ut pereHus 3a1a4 B IPpOoPeCcCHOHATIBHOM e TeNbHOCTH.

OO6pa3zoBaTeabHBIC TEXHOJIOTHH.
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[IpoBenenne 3aHATUH W aTTECTAllMd BO3MOXHO B JMCTAHIHUOHHOM ¢dopmare ¢
MPUMEHEHUEM CHUCTEMBbI JHCTAaHIIMOHHOTO oOydeHus yHuBepcutera (CJIO-LMS) Ha ocHOBe
pa3paboTaHHbIX Kadeapoi «MaTeMaTHKay 3JIEKTPOHHBIX 00pa3zoBareiabHbIX pecypcoB (DOP) (cm. 1.
4.4).

[Topsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe YyCTaHaBIMBAETCS OTICIbHBIMHU
pacropspKeHUSIMHU TTPOPEKTOpa Mo y4eOHOH paboTe U/Wiu IIEHTPOM y4eOHO-METOIMIECKOM PaOOTHI.

6.2. MeToaunueckue YKazanus AJad oﬁyqammnxca 10 OCBOCHMIO JUCIIUITIJIMHBI

Pa3nes 1. DiieMeHTBI THHEHHOH aJaredpbl

[Ipexne Bcero CTyIeHT JOJKEH MOHSATh, YTO YUCIOBAs MATpUIla — 3TO TaOIHIa YHCEl
(mpuuém 3Ta TabIMIAa MOXET MMETh OJUHAKOBOE YHCIO CTPOK U CTOJIOIOB, & MOXET OBITh U
PSIMOYTOJIBHOK ), & OTIPEAECTUTENb TAKOW MaTPHUIBI — ATO YUCIIO, 3aMUCHIBAEMOE B BUJIE KBaAPATHOU
TaOJIMLBI, TO €CTh ONPEACIUTENN CYIIECTBYIOT TOIBKO Y KBaIPATHBIX MATpPHII.

Crnenyet oOpatuth 0c000¢ BHUMAHKE HA ONEPAIIMIO YMHOKCHHUS MPSMOYTOJIBHBIX MATPHIL U
MOHSTh, KAKUM TIOJTy4aeTCs MOPSIOK MaTPUIIBI-TIpon3BeieHnss. OCOOCHHOCTH OTIepallii YMHOKEHUS
MaTpHUIl 3aKJITI0YAeTCs B TOM, UYTO MPOU3BEACHHE MATPHI] HE MEPECTAHOBOYHO, TO €CTh, BOOOIIE
roBopsi, AB # BA. B aTom cnenyet o0s3aTebHO yOEIUTHCS, PEIIMB COOTBETCTBYIOIINE 33/1a4H.

BaxubpiM siBisieTcs moHsitTue oOpaTHoW MmaTpuubl. Hajmo 3HaTh yciioBuE CYLIECTBOBAHHUS
oOpaTtHOW MaTpuibl M ainroput™ e€ mnoctpoeHus. llocie HaxoxaeHHs O0OpaTHOW MAaTpPUIIBI
1eecoo0pa3Ho JiejaTh MPOBEPKY MPABUIBHOCTH MONYYEHHOTO pe3yJbTaTa, MEPEMHOXKUB €€ ¢
UCXOIHOU MaTpulleH (B UTOTE JOJHKHA MOyYUThCS SAMHIUYHAS MaTPHUIIA: A1A=F ).

[Ipu u3yueHuu omnpenenuTeneil HajAO0 YETKO YCBOUTH MOHSTHS MHUHOPA, alreOpandeckoro
JOTIONIHEHUS, 3HaTh MHOTOYMCIICHHBIE CBOWCTBAa ompeaenuTens. J[ias OCBOGHHS TEXHUKH
BBIYHCIICHUS] OMPENETUTENICH 11e1eco00pa3Ho, BBHIOpaB MPOU3BOJBHBIN OMPENETUTENb BHIIIC
TPETHETO MOPSAIKA, PACKPHITH €r0 PA3IMYHBIMUA CIIOCOOAMH, IPUMEHSS PA3JI0KEHHE U TI0 CTPOKaM, H
no cronbmam. OOpaTUTe BHUMaHUE, KaKue CTPOKH (CTOJOLBI) MPearnouTUTENbHEEe BBIOUPATh JIs
PACKPBITHUS ONIPEACIIUTENS, YTOOBI yIIPOCTUTH €ro BhruuciieHne. OcoO0eHHO () PEeKTUBHO BHIUUCTICHNE
OTIPENIETTUTENSI C TIOMOIIBI0 3JIEMEHTAPHBIX MPe0oOpa3oBaHUil, MPUBOIAIIUX €T0 K TPEyTOJILHOMY
BU]TY.

[Ipu n3yueHun pemeHnii CHCTeM JIMHEWHBIX anreOpandeckux ypaBaenui (CJIAY) obpature
BHUMaHUE Ha yCIIOBUs puMeHeHus: popmyn Kpamepa u metona obpaTHo MaTpullsl. BHUMaTenpHO
pazbepute mpumepsl perieHus: npou3BoiabHBIX CJIAY metomom ["aycca (B ToM yucie BBeIEHUE
0a3MCHBIX M CBOOOIHBIX MIEPEMEHHBIX).

Pa3nes 2. DiieMeHTBI BEKTOPHOI aJredpbl

[Tpu u3yueHnn qaHHON TEMBI HEOOXOAMMO 00OpaTUTh BHUMAaHUE HA JTMHEHHBIE ONIEpAIluy HaJT
BEKTOpPaMH, Ha TIOHATUS JIMHEWHON HE3aBUCUMOCTH M JIMHEHHOW 3aBHCHUMOCTH BEKTOpPOB, Ha
byHIaMEHTAIBHOE TIOHATHE Oa31rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3nca), Ha
pa3ioKeHne BEKTOpa 1o Oasmucy.

3HaTh OmNpeaesieHHe, TeOMETPUUECKUE CBOMCTBA CKAJSIPHOTO, BEKTOPHOTO W CMEIIAHHOTO
MPOU3BEICHUH BEKTOPOB, (GOPMYIIBI JIJIsl UX BBIYMCICHHUS B BEKTOPHOW U B KOOPAMHATHOU (popme.
OO0s3aTenbHO 3HaTh W YMETh TPOBEPSTH YCIOBUS OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMILTAHAPHOCTH BEKTOPOB.

Pa3nen 3. KoMmmiekcHbIe YHC/Ia 1 MHOTOYJI€HBI

B »tom pasgcic, nmpexac BCEro, HAAO MOHATb, YTO KOMIIJICKCHLIC YMCJIa MOABUIIMCH KaK
paciiMpeHne MOHATHS JAeUCTBUTENbHBIX uncen. HyXHo 3HaTh ompeaeneHue u Tpu GOPMBI 3alHCH
KOMIUIEKCHOTO  4YHcia  (anreOpanyeckyro, TPUTOHOMETPUUYECKYID W IOKa3aTeIbHYIO),
T€OMETPUUECKYI0 MHTEPIPETAINIO KOMIUIEKCHOTO YHclia (OCHOBAaHHYIO HAa B3aUMHO OJHO3HAYHOM
COOTBCTCTBUHU MCIKAY MHOKCCTBOM KOMINICKCHBIX YHCCI W MHOXCCTBOM TOYCK KOMILIEKCHOU
IUIOCKOCTH), (hopmyny Diinepa. KoMruiekcHbie yrcia MOKHO H300pakaTh ¢ MOMOIIBIO0 BEKTOPOB Ha
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KOMILIEKCHOHU TTOCKOCTH. [To3TOMY onepariu ci0KeHusl M BBIYUTAaHHUSI KOMIUIEKCHBIX YHCENl MOTYT
OBITH CBEJICHBI K OTIEPALMSIM CIIOKEHHUS M BEIYUTAHHUS COOTBETCTBYIOLINX BEKTOPOB.

Hamo 3Hath W yMeTh BBHINOJHATH ONEPAllMM yMHOXKEHHUS, [EJICHHs, BO3BEACHUS B
HOJIOKUTEIBHYIO CTENCHh KOMIUIEKCHBIX YHCEJ, 3alMCaHHBIX B TPUTOHOMETPHUYECKOH (opme,
U3BJICUCHUS KOPHA N-0# CTETNeHN M3 KOMIUIEKCHOTO YHUCIIa.

Cnenyer oOpaTHTh BHMMaHHE Ha TO, YTO MHOXKECTBO KOMIUICKCHBIX YHCET SBISETCS
3aMKHYTBIM, TO €CTh JTI00as anredpandeckas onepanus HaJ KOMIJIEKCHBIMHI YHCIaMU HE BBIBOJIUT 32
npeienbl 001acTH KOMIUIEKCHBIX YHCEIT.

Hazo 3HaTh M yMeTh HAXOIUTh PA3JI0’KEHHE MHOTOUJICHA HA MHOYKHUTEIH (TIPH BEILIECTBEHHBIX
Y KOMIUICKCHBIX KOPHSX Pa3IMYHON KPaTHOCTH). DTH CBEJICHHS OyayT NCIIOJIB30BATHCS, HAIIPHIMED,
B MHTETPAJILHOM HCYMCJICHUU TPHU BBIYMCICHUN MHTETPAJIOB OT IPOOHO-pallMOHATBHBIX (DYHKITHH,
IOpU  PEUICHUH JIMHEWHBIX OJHOPOIHBIX IU(QPEPEHINATBHBIX YPAaBHEHUH C MOCTOSHHBIMH
K02 puLreHTaMH.

Pa3nes 4. AHaIMTHYeCKAsl TeOMeTPHSA

IIpy n3ydeHnn aHAIMTUYECKON I€OMETPUHU CIIEYET, IIPEKIE BCETO, IIOHATH, UTO €€ 3aadeu
ABJISIETCS. U3yUYEHHE TE€OMETPUUYECKUX OOBEKTOB IPU MOMOUIM aHAJTUTHUYECKUX METOOB ajareophl U
MaTEMaTHYECKOI0 aHaiu3a. B OCHOBE Takoro mnojxoAa JEKUT METOJ KOOpJAWHAT, BIIEPBBIC
cucreMatnueckn npumeHEHHbIN P. JlekapTom. OCHOBHBIC TMOHSATHS T€OMETPUHU (TOYKA, MpsmMas,
IUIOCKOCTb)  SIBJIIFOTCSL  HEOIIPENEISIEMBIMU, COOTHOLIEHUS MEXIy HHMM I€pBOHAYaIbHO
YCTaHABIIMBAIOTCS aKCMOMATUYECKH, a 3aTeM C IMOMOIIBIO JIOKAa3aHHBIX YTBEP)KIECHUH (TEopeMm).
B3auMHO OJHO3HAa4YHOE COOTBETCTBUE MEKIY MHOMKECTBOM TOUYEK INPSAMONM M MHOXKECTBOM
JIEMCTBUTEIIBHBIX YMCEN MO3BOJISIET BBECTU CUCTEMY KOOPUHAT.

Hano uérko ycBouTh pasnuuHble (OpPMBI ypaBHEHHH MpPsIMOM M IJIOCKOCTH, YMETh
NEePeXOoAUTh OT OXHOW (opMBI K Mpyroil. Cienyer OCMBICIHUTh W YCHEIIHO NPUMEHSTh PEHICHHUS
KJIACCUYECKMX 3aJad aHaJUTUYECKOM TeOMETPUM O B3aUMHOM pACIOJIOKEHUH NPSIMBIX U
IUIOCKOCTEHM, yMETh OIpENesTh YIJIbl M PACCTOSHUS MEXAY pPa3IMYHbIMU TI'€OMETPUYECKUMU
00BEKTaMHU.

OTMeTHM B 3aK/IIOYEHHE, YTO YCHEIIHOE M3Yy4YeHHE IUCUUIUIMHBI «JIuHelHas anreOpay,
npuoOpeTeHue HEOOXOAMMBIX KOMIIETEHIMI, YMEHHI M HABBIKOB BIAJICHUS MaTeMAaTHYECKUM
amnmapaTtoMm TpeOyeT OT CTYACHTOB OOJIBIION CaMOCTOSATEIBHON PabOTHI.

OOpaTuTe BHUMaHHUE, YTO KOJIWYECTBO YaCOB, OTBOJAMMBIX HAa CAMOCTOSATEIbHYIO paboTy B
COOTBETCTBUM C Y4EOHBIM IIAHOM, OOJIBIIE YMCIIa YacOB, OTBOJAMMBIX HA BCE BUIBI ayIUTOPHBIX
3aHATHUM.

CamocrosiTenibHass paboTa SIBIASETCS OAHUM U3 BHUAOB YydeOHbIX 3aHsaTuid. Llems
CaMOCTOSITENIbHON pabOThl — MPAKTUYECKOE CaMOCTOSATENbHOE MOIYUYEHHE CTY/IEHTAaMH HaBBIKOB
paboThl B IporpaMMe MaTeMaTHYECKOT0 MOICTMPOBAHUS, PACCMATPUBAEMBIX B IIPOIIECCE U3yUCHHS
JUCLUTITUHBL.

AynutopHas caMOCTOsITeNIbHAsE paboTa Mo JUCIHUILIMHE BHIMOIHIETCS Ha yUeOHBIX 3aHATHUSIX
[10J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOIaBATENSI U IO €T0 3a/1aHUIO.

BueaynutopHass camocrosTenbHas paboTa BBIIOJHIETCS CTYJIEHTOM IO  3a/IaHUI0
mpenoaaBaTens, Ho 6e3 ero HemoCPEACTBEHHOTO Y4aCTHSI.

3aoauu camocmoamenvHoil padomul cmyoeHma:

— pa3BUTHE HABBIKOB CAMOCTOSTENIbHON yueOHOM paboThI;
— OCBOEHHE COACpkKaHWs TUCLIUIUINHBI;
— yrayOnieHue coliepyKaHus U OCO3HAHNWE OCHOBHBIX MOHATHN AUCUUIUINHBL

— HCHOJB30BAHUE MaTepHala, COOPAHHOTO M MOJIyYEHHOT'O B XOJI€ CAMOCTOSTEIIbHBIX 3aHATUI
111 9 HEKTUBHOM MOJATOTOBKH K DK3aMEHY .
Buowt éneayoumopnoii camocmoamenvHoil pabomot:
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— BBINOJHEHUE pacyeTHO-TpaduuecKux pador;
— TIIOArOTOBKA K 9K3aMEHY;

— TIOATOTOBKAa K CEMUHApY;
J171s1 BBITIOTHEHUS JIFOOOTO BHJIa CAMOCTOATEILHON paboThl HEOOXO0IUMO TIPOUTH CIICTYIONINE
JTAIIbI:

— ompenesieHue eI CaMOCTOSATEILHON padOTHI;

— KOHKpETH3aIlus MMO3HaBaTEIbHON 3a/1a4H;

— CaMOOIICHKa TOTOBHOCTH K CAMOCTOSITEILHOM padoTe;

— BBIOOp aJICKBATHOTO CIIOCO0a IEUCTBHS, BEAYIIETO K PEUICHUIO 3a1a4H,

— IUIaHUpOBaHHE PAOOTHI (CAMOCTOATEIHLHON MIIM C IOMOIIIBIO MPEroiaBaTess) Hajl 3aJaHIeM;

— OCYIIECTBJICHHE B MPOLECCE BBIMOIHEHHS CaMOCTOSTEIbHOW pPabOTBl CaMOKOHTPOJIS
(IpOMEXXKYTOYHOTO U KOHEYHOT0) PE3yJIbTaTOB pabOThl U KOPPEKTHUPOBKA BBIIOJHEHUS
paboTsI;

—  pedrekcus;

— TIpe3eHTanus paboThl.

7. ®OH/ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLCHUBAHMUSA Pe3YJIbTATOB 00y4eHUs!

[l KOHTpOJs yCreBaEMOCTH M Ka4eCTBAa OCBOCHMS AUCUUIUIMHBI HACTOSIIEH IPOrpaMMOi
MPEeAyCMOTPEHBI CIAEAYIOIINE BUABI KOHTPOJIA:

— KOHTpOJIb TEKYIIEH YCIIEBAEMOCTH (TEKYINN KOHTPOJIb);

— IPOMEXKYTOYHAsl aTTecTalusl (IK3aMeH).

Haumenosanue
Bun xoHTpOSIS K
Ne /i peayIIETATOB KOHTPOJISt paTKasi XapaKTepHCTHKAa KOHTPOJIS
pE3yJIbTaTOB pe3yIbTaToOB 00yUYEeHUs
o0Oy4JeHus
o0y4eHus
OOyuarommiics B TEeUCHUE cemecTpa
Pacuérno- CaMOCTOSITEJIbHO BBINOJIHAET psAJ PacdyETHO-
1 rpaduueckas Texymuit rpapuueckux pabor mo Teme paszaena. [lpu
pabota IIPOBEPKE MPENOAaBaTelb OLICHUBAET KaUECTBO
o(opMIIeHHs, TPAaBUIBHOCTb PAacUYETOB.
Beinonsenue KOHTPOJIBHOM paboThI
OCYLIECTBJISIETCS HA IIOCIEIHEM  3aHATHUU
2 KonTponbHas Texymuit U3y4aeMoro pasaeila M HHIUBHIYAIBHO
pabota KaKJIbIM CTYJIEHTOM. ITpn IIPOBEPKE
IpernojaBaTesib  OLICHWBAET  IPABHIBHOCTD
MIPOU3BEACHHBIX PACYETOB.
TecTupoBaHMe MPOBOAUTCS Ha IOCIEAHEM
3aHATHM H3y4yaeMod TeMbl. TectupoBaHue
OCYyILECTBIIACTCS,  JMOO  TpU  TOMOUIU
3 Tect Texymui KOMITBIOTEPHOU CHUCTEMBI TECTUPOBAHMUSL, JTINOO C
HCIIOJIb30BAHUEM BBIJAHHBIX TECT-33JaHUN Ha
OyMa)kHOM HocuTese. B pamkax TecTupoBaHus
IIPOBEPSETCS] 3HAHUE TEOPETUUECKOM Oa3bl.
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4 DK3aMeH [TpomexxyTOUHBIIH

[IpomexxyTouHast aTTecTarusi 0oOydarouuxcsi B
¢dopme sK3aMeHa MPOBOAMUTCS IO pe3yJbTaTaM
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOl paboTHI,
MPeTyCMOTPEHHBIX YU€OHBIM IIJIAHOM O JaHHON
JUCHUIIIINHE, npu 9TOM YYUTBIBAIOTCA
PE3YJbTATBI TCKYUICTO KOHTPOJIA YCIICBACMOCTU
B TeueHue cemectpa. OLEHKa CTENEeHU
JNOCTHXKEHHUSI O0yYarolMMHUCSA — TUIAHUPYEMBIX
pe3yapTaToB  OOy4YeHUsT 1O  JHUCIHIUIUHE
MIPOBOAUTCH IMPLIIOAaBaTCIICM, BEAYIIUM 3aHATUA
M0 JUCUUIUTMHE METOJOM JKCHEPTHOM OLEHKH.
[To wToram nNpPOMEKYTOUYHOW AaTTECTALMU TIO
JUCHUIINIMHE BBICTABIACTCS OILICHKA «OTJIUYHO),
«XOPOLIOY, «YJIOBJIETBOPUTEILHO W
«HEYJOBIECTBOPUTEIHHOY.

7.2. lllkana u KpUTepUU OLEHUBAHUS Pe3y/JIbTATOB 00yUYeHMs

[Toka3zaTenem oleHUBaHMS KOMIIETSHIIMIA HAa Pa3JIUYHBIX dTarmax ux (OpMUPOBAHUS SBISICTCS
JOCTIKEHUE 00y4JaloUIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUEHHS [0 JUCIUIUIMHE (MOJIYJIIO).

Kputepun oueHnBanus

Hoka3zarean
HeynoBjaeTrBopuTeJibHO | YI0BJETBOPUTEIbHO Xopomo OT1iu4HO
3HATH: OO6yuaronmiics OObyuaromuiics OO6yuarommii | OOyuaronu
TEOPETHUECKUE | JEMOHCTPUPYET MOJHOE | JEMOHCTPHUPYET cs e
OCHOBBI OTCYTCTBHE WJIN HEIOJIHOE JEMOHCTPHPY | IEMOHCTPH
JIMHEWHOM HEAOCTATOYHOE COOTBETCTBUE €T YaCTUYHOE | pyeT
anreOpsl 1 COOTBETCTBUE CIIENYIOIIMX 3HAHUWM: | COOTBETCTBU | IIOJIHOE
AQHAJIUTUYECKOMN | CIIEIYIOLIUX 3HAHUM: TEOPETHYECKUE e COOTBETCTB
T€OMETPUH, TEOPETHUYECKUE OCHOBBI | OCHOBBI JINHEWUHOU CIENYIOIINUX | he
KOMIUIEKCHBIE JTUHEHHON aJireOphI 1 anreOpsI U 3HAHUM: CIIEIYIOIIA
YyHuca. AHAJIMTUYECKON AHAJIMTUYECKOMN TEOPETUYECK | X 3HAHUU:
r€OMETpUH, T€OMETPUH, 1€ OCHOBBI TEOpeTHYEC
KOMILJIEKCHBIE YUCIIA. KOMIUIEKCHBIC YUCA. | JIMHEHHOU KHE OCHOBBI
anreOpsI 1 TUHCHHON
aHAJIUTUYECK | anreOpbl U
on AHAJIMTUYEC
reOMETPUH, KOM
KOMIUIEKCHBI | TEOMETPHH,
€ 4ucIa. KOMIUIEKCH
Homyckatorc | ble yncha.
P’ CBo0OomHO
HE3HAYMUTENIb | ONEpUPYET
HBIC OIUOKHU, | MPHOOpPETEH
HETOYHOCTH, | HBIMH
3aTpyJHEHUSl | 3HAHUSIMU.
npu
aAHATUTHYECK
ux
onepanmsx.
yMeTb: OO6yuatomuiics He ymeer | OOyuaromuiics OO6yuatonmii | O0yuaroum
pelaTs 3ala4yd | MU B HEJOCTATOYHOMN JEMOHCTPUPYET cs ncs
U YOPAKHEHUSI | CTEIICHU YMEET: HEIOJIHOE JEMOHCTPHPY | AIEMOHCTPHU
WCIIONB3YS €T YaCTHUYHOE | pyeT
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OCHOBHBIE pemarth 3aJa4u u COOTBETCTBUE COOTBETCTBH | MOJIHOE
METO/bI, YOPaKHEHUS UCTIONb3Ysl | CIEIYIOIIMX YMEHUN: | € COOTBETCTB
W3YyUYEHHBIE B OCHOBHBIE METO/IbI, pemarh 3aJa4u U CIEeNYIOIUX | he
Kypce W3YUYEHHBIE B Kypce yIpaXHEHUS YMEHHUU: CIEAYIOIIH
JIMHEHOM JTUHEHHON anredpe u HACTIOJIB3Yysl OCHOBHBIE | pElIaTh X YMEHHI:
anredpe u aHATUTUYECKOMN METO/bl, U3YUYEHHBIC B | 3aJla4d U peuaTth
AHAJIUTHUYECKON | T€OMETpUH; Kypce JTMHEeHOU YOPaXKHEHUS | 3aJa4d U
TE€OMETPHUH; ONEPHUPOBATH C anredpe u HCIIONB3YS yIpaXHEHU
OIIEPUPOBAThH C | KOMIUIEKCHBIMU aQHAJIUTUYECKOU OCHOBHBIE A
KOMIUIEKCHBIMH | YHCIIAMH. r€OMETPUH; METO/IbI, UCIIOJIB3YS
YUCJIaMHU. ONepUpoBaTh C W3YUYEHHBIE B | OCHOBHBIE
KOMILIEKCHBIMH Kypce METO/BI,
YUCIIaMU. JIMHEWHOU U3y4YECHHBIE
Jomyckatorcs anredpe u B Kypce
3HAUYUTEbHbBIE AQHAJIUTUYECK | JIMHEWHOH
OIUOKH, POSIBIISICTCS | OU anredpe u
HEJ0CTaTOYHOCTh reOMEeTpHH; aHaJINTUYEC
YMEHHUH, 110 psALy OIIEpUPOBATH | KOU
MoKa3aTeJei, c Tr€OMETPUH;
oOyuarouiics KOMIUIEKCHBI | OIIEpUpOBAT
UCIIBITHIBACT MU YHMCIIaMHU. | b C
3HAUYUTEIbHbIE YMenus KOMILJIEKCH
3aTpyAHEHUS IPU OCBOEHBL, HO | BIMHU
ONEepUPOBAHUHU JOMYCKAOTCA | YACIAMHU.
YMEHUSIMU TIPU UX He3HauuTenb | CBoOOIHO
[IEPEHOCE Ha HOBBIE HbIE OLINOKHU, | OTIEpHpYET
CUTYal1H. HETOYHOCTH, | MPHOOpETeH
3aTpyAHEHUS! | HBIMU
npu YMEHUSIMH,
AQHAJIUTUYECK | MPUMEHSIET
ux UX B
onepanusx, CUTyalUsIX
nepeHoce MTOBBIIIICHH
YMEHHI Ha on
HOBBIE, CJI0’KHOCTH.
HECTaHJapTH
bIe
CUTYaIlUH.
BJIAJIeTh: OO6yuaronmiics He | OOyyaromuiics B OO6yuaroumii | OOyuaronu
HaBBIKAMU BIIAJIEET WIN B | HEIOCTaTOYHOM Cs YaCTUYHO | MCs B
MIPUMEHEHHUS HEJ0CTaTOYHOW CTENEHU | CTEIIEHU BIAJCET: BJIQ/ICET: MIOJIHOM
JIMHEHHOU BJIAJICET HaBBIKAMU HaBBIKAMU o0BeEMe
anreOpsl U HaBbIKAMU IPUMEHEHUSI | IPUMEHEHHUS MIPUMEHEHHUS | BIAJIEET:
AQHATTMTUYECKOW | JIMHEWHON anreOpsl U JTUHEWHOM anreOpsl U | TMHEHHOMN HaBBIKaMH
TrE€OMETPHUH K aHAJIUTUYECKON AHAJIUTUYECKOM anreOpsl 1 IIPUMEHEHU
€CTECTBEHHO- TEOMETPHUU K T€OMETPHUHU K AQHAJIMTUYECK | S TUHEUHOU
Hay4YHbIM €CTECTBEHHO-HAy4YHbIM €CTECTBEHHO- ot anreOpsl U
(busmueckum u | (pu3HUECKUM U Hay4YHBIM TCOMETPUU K | aHAIUTHYEC
TEXHUYECKUM) | TEXHHUYECKHM) 3a1adaM. | ((pU3HUECKUM U €CTECTBEHHO- | KOU
3a/1auaM. TEXHUYECKUM ) Hay4YHBIM reOMETpUn
3a7a4daMm. (pusnyeckum | K
OO6yuarommmiics u €CTECTBEHH
WCIIBITHIBACT TEXHUYECKUM | O-HAYYHBIM
3HAYUTEIIbHbIE ) 3aayam. (pusmgeckun
3aTpyAHEHUs IPU M U
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MIPUMEHEHUU HaBBIKOB | HaBbIku TEXHUYECKH

B HOBBIX CUTYalUsIX. OCBOEHBI, HO | M) 3a/1a4yam.
nomyckatorcs | CBoOoHO
HE3HAYUTENb | IPUMEHSIET
HBIE OIIMOKHU, | TIOTyYECHHBI
HETOYHOCTH, | € HaBBIKU B
3aTpyAHEHUS. | CUTyalMsIX
npu MOBBIIIIEHH
aHAIMTUYECK | Oif
HUX CJIOKHOCTH.
onepanusx,
MepeHoce
YMEHHU Ha
HOBBIE,
HECTaHJapTH
13
CUTYaIlHH.

IIkana oueHUBaHUS TEKYLIEr0 KOHTPOJIA.
HanmeHnoBanue KOHTpoOIIs I
KaJia OIlcHUBAHMUS Omnucanue

pe3yJIbTaTOB 00YUYCHHUS

Pacuérno-rpaduueckas padora

Otnnuno - Pabora cnana B
CPOK, pacuéTHas u
rpaduveckas 4acTu
BBITIOJTHEHBI BEPHO, JIHOO
HMEIOTCS HEeIOYETHI, HE
BIIMSAIOIINE HA KOHEUHBIN
pe3ynbTar.

Xopouio - pacy€THas 4acTh
BBITIOJIHEHA BEPHO, B
rpaduyecKoil YacTu ecThb
3aMeqYaHus

Y 10OBIETBOPUTEIIBHO - B
pacu€THOM YacTH €CTh
3aMEYaHMs], METOJ
BBITIOJTHEHUS TpadruecKont
4acTH BbIOpaH BEPHBIN
HeynosnerBopurensHo - B
pacuéTHoi U rpaduyecKoit
4acTsAX €CTh rpyObIe
3aMeyaHusl.

3aganue Ha PI'P BoigaeTcs Ha
MIEPBOM 3aHATUU
COOTBETCTBYIOIIETO pa3jena
JUCHHUIUIMHEL U CAAaETCS T10
OKOHYAHUH U3yUECHHS
COOTBETCTBYIOILIETO pa3zena
nucuumIneael. PI'P nomkHE
OBITE BBIIIOJHEHEI U
0()OPMIICHBI B COOTBETCTBUU C
TpeOOBaHUSIMU METOANUECKHUX
yKa3aHu# Kadeapsl.

KontponbHas padora

OtanuHO - PaGoTa BEICOKOTO
Ka4yecTBa, YPOBCHb
BBITIOJTHCHHS OTBEYACT BCEM
TpeOOBaHUSAM, TEOPETHUECKOE
coJiep>KaHue Kypca OCBOCHO
MOJIHOCTHI0, 0€3 MPOoOEeNoB,
HE00XO0TUMBbIC TIPAKTHUCCKHE
HABBIKH pa0OTHI ¢ OCBOCHHBIM
MaTepuaioM c(hOpMUPOBAHBI,
BCE MPETyCMOTPEHHBIC
porpaMmMoi 00y4eHHs
y4eOHBIC 3a/IaHUS BHITIOJTHCHEI,
MO0 HEKOTOPBIC U3

3arura TeMBI BKIIOYAET
peuieHue 3a1a4 B ay IUTOPUU B
TE€UEHHE OJIHOM Maphbl U
MIPOXOAUT MOCTIE U3YUCHUS
COOTBETCTBYIOIIETO

paznena. buneTsl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(HOPMUPOBAHHOCTH
koMmmeTeHnuii. Ha oTBeTHI
oTBoauTcs 1,5 gaca.
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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,
He0OXOIUMBIE TPAKTUUECKHE
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 conepxaHue
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 oueHMBaHUSI NPOMEKYTOYHOMN ATTECTALMM: IK3AMEH.
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Ixama oneHUBaHUA

Onucanue

OTIIMYHO

Beinonnens! Bce Bubl ydeOHOU paboThl, PEyCMOTPEHHbIE YUeOHBIM
wi1aHoM. CTyIeHT JIE€MOHCTPUPYET COOTBETCTBHE 3HAHWH, YMEHMHH,
HAaBBIKOB TPHUBEAEHHBIM B TaOJIHMIAX IOKAa3aTelsM, OIEpUpPYyET
npUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSIMH, HAaBBIKAMH, TPUMEHSIET UX B
CUTYyallMsAX TOBBIIIEHHON CIIO)KHOCTH, HE WCIBITHIBACT 3aTPyIHEHHHA
IpU AHAINTHYECKUX OIEpaIlisIX, MepeHOCce 3HAHWH M yMEHHMH Ha
HOBBIC, HECTAHIAPTHBIC CUTYAIIUH.

Xopomo

BrinonHeHs! Bce BUJIbI y4eOHOH paboThl, IPeAyCMOTPEHHBIE YUEOHBIM
mw1aHoM. CTyJEHT AEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB NPUBEAEHHBIM B TaOJIMIIAaX MMOKA3aTEsIM, ONIEPUPYET
PUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSIMH, HaBbIKAMHU, IPUMEHSET UX B
CUTyalUsX TIOBBIIIEHHON cioxHOCTU. Ilpu sTOM MOryTt OBITH
JOMYIIEHBl He3HAYUTENbHBIE OMIMOKY, HETOYHOCTH, 3aTPYAHEHUS MIPH
aHAJTUTUYECKUX OIEepalusaX, NepeHoce 3HAaHUH M yMEHHUH Ha HOBBIE,
HECTaHIAPTHBIC CUTYALUH.

Y 10BIIETBOPUTEIIHHO

BrinonHeHs! Bce BUIbI y4eOHOM paboThl, IPeayCMOTPEHHBIE YUEOHBIM
mw1aHoM. CTyZEeHT IEMOHCTPUPYET HEINOJHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB TPUBEAEHHBIM B TaOmuIaX IOKa3aTelsiM,
TIOMYCKAIOTCA 3HAYMUTENIbHbIE OIIMOKH, IpPOSBISIETCS OTCYTCTBUE
3HaHUM, yMEHUH, HaBBIKOB 110 Psy MOKAa3aTeseH, CTy IEHT UCIIBITHIBAET
3HAUUTENIbHBIE 3aTPyJHEHUS IIPU ONEPUPOBAHUM 3HAHUSMU H
YMEHMSIMH [IPU UX NEPEHOCE HA HOBBIE CUTYALINH.

HeynosneTBopuTeabHO

He Bemonmnen onuH wim  Oojiee  BUIOB y4ueOHOM  paboOTHI,
MPETyCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTyAEeHT JEMOHCTPHUPYET
IIOJIHOE OTCYTCTBHE WJIM HENOCTATOYHOE COOTBETCTBUE 3HAHUIA,
YMEHUH, HaBBIKOB IPUBEACHHBIM B TaOmuIax IOKa3aTelsiM,
TIOMYCKAIOTCA 3HAYMUTENIbHbIE OIIMOKH, MpPOSBISIETCS OTCYTCTBUE
3HaHUM, YMEHMI, HABBIKOB 110 PsIy ITOKA3aTeNIeH, CTyACHT HE MOKET
OIEpUpPOBaTh 3HAHUSAMU M YMEHUSMU IIPU HUX IIEPEHOCE HAa HOBBIE
CUTYalLlUN.

7.3. OueHoYHBbIE CPEICTBA

7.3.1 Texymmii KOHTPOJIb

Komnnexm 3a0anuit ona evinoinenusn pacuémno-zpaguueckou pavbomot (PI'P)

no oucyunaune «/luneitnasn anzeopa»

Yacmps 1: «/Iuneiinas anzeopa»

MaTpuibl 4 onpeae TuTe T
3amganune Ne 1. Jlauet matpunsl A = (—11013240 —3) u B=(2020 —3311 —1).

Beimonauts neiicteus: A% + 8BT.

Baganue Ne 2. TIpogoinkuTh JaHHOEe MaTpuuHoe paBeHCTBO (24 + 3B)2 —4A%2 —6AB =+ u

IMPOBEPUTH €TI0 IJISI MaTPpHUILL An B u3 I[IEPpBOIr'o 3a/laHUs.

3aganue Ne 3. BEIYHCIUTB ONpeAeTuTeNb IByMsI CIIOCOO0aMu: pa3iokKEeHHUEM 10 TIEPBON CTPOKE U

Pa3I0KEHUEM T10 TIEPBOMY CTOJIOILY.

|10 -12021 -111-1111-21].
3ananue Ne 4. JIns naHHON MaTpHLbl HAUTH 00paTHYI0 MaTpuily. CraenaTh MPOBEPKY.
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(102110 —123).
3ananue Ne 5. Haiitu X u3 matpuunoro ypasHeHus AXB = C. Cnenatb IpoBEpKY.

A=(-1221), B=(3423), C=(04 —-93).
3amanue Ne 6. Halitu panr Matpuiis

(1 -1237054312389153 —82620).

Pemenne cucreM JIMHEHBIX aJredpandecKux ypaBHeHHil
3aganue Ne 1. Pemuth cuctemy MetogoM Kpamepa. Crnenatb npoBepky.

{ x; +4x, — x3=-2,2x; +2x, + 3x3 = 7,3x; + 6x, — 2x3 = 1.
3amanue Ne 2. Pemuth cuctemy u3 Ne 1 MeTo10M 00paTHOM MaTpHIIHL.
3aganue Ne 3. Pemuth cuctemy u3 Nel metonom ["aycca.

3ananue Ne 4. Perute HeoqHOPOAHYIO cucTeMy MeTonoM ["aycca. Halitu obiiee penieHre u Kakoe-
1100 YaCTHOE pEeLICHHUE.

3aganue Ne 5. Pemnth ogHOpoAHYI0 cuctemMy MetonoM ["aycca. Haiitu o6mee pemenue u @CP.

Yacmp 2: «Bexmopnas anzeopa»
3aganve Ne 1. TTokasats, 4TO BEKTOPLI 11, 71, P 00pa3yioT 6a3uc B IPOCTPAHCTBE M PA3IIOKHUTH BEKTOP
d 1o 3ToMy 0a3ucy, eciu

m=(1-12), 7n=(203), p=(-2-11), da=(5-413).
Sasanue Ne 2. JlaHbI BEKTOPBI 77 U 7i. BBISCHHTD, KOJTMHEAPHBI JIH BEKTOPHI @ 1 b, eciu

= (28;-8;8), 1i=(-21;6;,—6), d=2m+7, b=2i—7i.
Samanme Ne 3. Haiitu |a|, ecu |m| = 6v/2, |n| = 2, #m, 7 = 135°, d = 67 — m.
3aganue Ne 4. Jlau AABC. Haiitu BayTpennuii 4B, ecnu 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) nepneHAUKYJIAPHBI?
3amanue Ne 6. Haiitu mnomanas napasienaorpaMma, IOCTPOEHHOTO Ha BEKTOPax d 1 b , €CJIN

. T
a=2m-51, b=m+n, |m|l=12, |n|=3, Arﬁ,ﬁzg.

3amganue Ne 7. Haiitu momians tpeyroisauka ABC, ecnu A(7;2; —3), B(6;5; 1), C(0; —2; =7).

3aganue Ne 8. J[aHbI BEKTOPBI
a=(1-15), b=(24-2), c=G01.
BblsicHUTh, KOMIUIAaHAapHBI JIM BEKTOpbl. EciyM BEKTOphl HE KOMIUIAHApHBI, TO HalTH 00BEM
-
HapajuleNeNuIe a, IOCTPOEHHOTO Ha BEKTOpax d, b, C, ¥ ONpeleInTh, Kakyro (IIpaByIo WU 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 €;, €,, €; ¥ HaliTh 00pa3 dIEeMEHTa X.
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Aé>1 = 7é)1 + 362 - 283, Aé)z = é)l - 82 + 4‘53, Aé)3 = Zé)l + Zé)z + 353,
.7_(:) == Zé)l _4'52 + 53.
3apanue Ne 10. Haiiti coOcTBeHHBIC 3HAUEHUSI M COOCTBEHHBIE BEKTOPHI JTMHEWHOTO OmepaTopa,

3aJ[aHHOTO B HEKOTOpOM Oasuce marpuieit A = (=417 2 ).

Yacme 3: «Anarumuuecxkas ceomempun)

3aganue Ne 1. Tlpsimas [; nmpoxoauT yepes TOUKy A mapaienbHO BekTopy d. Ilpamas 1, mpoxoaut
yepe3 TOUKy B mepneHAuKyIsipHO BEKTOPY N. Haiitn TOUKY MEPEeCEUYCHHsI MPSMBIX U YTOJI MEXIY
mumu, et A(3;5), d = (1;3), B(0;5), N = (=3;4).

3amanme Ne 2. Jlansl npsimble Uy, 1y, 13, mpuaém npsmas [, npoxoaut yepe3 Toukn A u B. Haiitu
ACCTOSIHHAE OT TOUYKH IIepecedueHus IpsIMbIX [, U [, 10 opsaMmoii 1, eciti
1 2 3>

ly: {x =—-8t—3,y=3t+4; [,: A(4;0), B(7;3); Il3:9x—12y+2=0.
3aganue Ne 3. Haiftu paccrosinne OT TOYKH M 10 TJIOCKOCTH, MPOXOMSIIEH yepe3 TOuky A
HEPIEHIUKYIJIIPHO BEKTOPY IV, ecmn My(0;1;7), A(2; —1;4), 17(6;22;—3).

3ananue Ne 4. Haiitu yron Mes/Iy IIOCKOCTBIO @ U ILIOCKOCTEIO [3, Tpoxosei uepes Touku A, B
uC,eciu a: 5x+y+4z—28=0, B: A(5;2;5), B(3;7;0), C(—4;—-3;-1).
3ananue Ne 5. 3ammcarh KAaHOHUYECKHE YPaBHEHUS MPSMOM, 3a1aHHOM OOIIMMHU YPaBHEHUSIMHU

{x +2y — 92 -10= 0,3x + 4y + 8z —24 = 0.

3apanue Ne 6. Haiitu Touky nepeceueHust NpsiMoii | ¢ MIOCKOCTBIO @ U YTOJI MEXJLy HUMH, €CIIU

Pt _y_z-1 +2y—32-12=0
3= 5 @ x+2y-—3z =0.

3apanue Ne 7. Ilpsimas l; mpoxoaut uepe3 Touku A u B. Ilpsimas [, nmpoxoaut uepe3 Touky M
NEePIEHINKYJISPHO TUIOCKOCTH (. HalTi yron Mexmy npssMbeiMu Uy, [, M BBIACHUTB, JIEKAT JI OHU B
OJIHOM IIJIOCKOCTH MJIU CKPELIUBAIOTCS.
A(9;-3;1), B(4;4;-5), M(-1;11;-11); a:2x+3y—z—1=0.
(x+3)? | ¥?

2 + Pl 1 ykasate (OKyChI, IKCIEHTPUCHTET,

nupekTpuchl. IlocTpouTts KpHuBYy1o, 1300pa3uTh (GOKYCHI, AUPEKTPHUCHI.

3amanue Ne 8. Jlns naHHOM KpuBOH

Baganue Ne 9. VpasHenme Kkpupoii Broporo mnopsaka 9x2 — 25y% —18x + 200y — 616 = 0
TNIPUBECTH K KAHOHUYECKOMY BUJIY U TIOCTPOUTH KPUBYIO.

Ilpumepol sapuanmoe KOHMPOILHHIX padOm

Bapuanm (nuneiinasn anzeopa)
1. HaiiTi 3Ha4ueHus MaTpuaHOTO MHOTOWIEHA [ (A), ecnu

f(x)=—x3+2x>—x+3, A=(-1032).
2. HaiiTy paHT MaTpHILI IPUBECHHEM K cTyneHuaToMy Buay: (—2081 —53 —1724 —
82 -6 —3 —1311 —313517).
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3. BEIUMCIIHTB ONMPEIeNUTeNb IPUBEICHIEM K CTyleHyaToMy Buay: [1213 —5327 —1|.
4. Haiitu matpuity, oOpaTHy!o gaHHOH (a). Pemmuts MmaTpuunoe ypaBHeHue (0).
(@ (1213 —-5327 —1); @ (1 -2-34)-X=(-2353-10).
5. Pemmth cuctemMy ypaBHeHHMH. YKa3aTh o0liee U OHO YacTHOe pemieHue (a). Pemuts cucremy c
MOMOIIIbI0 00paTHOI MaTpuIlsl U o hopmynam Kpamepa (0).
(@) {4x; +9x, — 5x3 — 8x, = 5,3x; + 7x, — 2x3 — 4x, = 4,2x; + 5x, + x5 +
3x, = 3; ©) { x; +2x,+ x3=53x; —5x, +3x3 = —7,2x; + 7x, — x3 = 13.

Bapuanm (eexmopnas anzeopa)

1. HaiiTu pasjoxeHue BEKTOpa X 110 BEKTOPaM P, §, 7', €Cliu
X=(5-121), p=01-30, ¢4=(1-51), 7=(0;-12).
2. KoJuHHeapHb! 11 BeKTOpEL B = 2G + 2b u § = 3d — 2b, ecmu @ = (2;0; 1), b = (—2; 3;2)?
3. laHa nupamuia ¢ BEpIIMHAMU B TOUKaX
A1(=2,48), Ay(4-1;2), A3(=8;7;10), Au(—-3;4;-2).

Haiitu:
a) yroi Mexay péopamu A, A, u A1 Ay;

0) 00BEM TUPAMHUIBL;
B) JIJIUHY BBICOTHI, OMYIIIEHHOU Ha TpaHb A1 A,A3;

T') JVIMHY MeuaHbl, IPOBEAEHHOMN 13 BepiuHbl A1 K pedpy A,A5.

-
4. BEIUHCIIATE II0IIaab IapajjicsiorpaMmma, NOCTPOCHHOI'O Ha BEKTOpAx amun b, €ClIn

Gd=28+G, b=p—-3G |pl=1Iql =2 yronmexnypugpasen /4.

Bapuanm (ananumuueckasn zeomempus)

1. Haiitu pacctositHue ot Touku M, A0 MIOCKOCTH, coaepkaieid Touku My, M,, M3, roe
My(=9;10;2), M(0;7;—4), M,(4;8;,—1), M3(-2;1;3).

2. Boinucarh KaHOHMYECKHUE ypaBHEeHUs npsiMoii {x +y+z—2=0,x—y—3z+ 6 = 0.

. . xX—2 y—3 z+1
3. HaiiTu TOuKy nepeceueHus npsMon . T 1 T T, Wmiockoctnx +y+2z—-9=0.

. . x—1 y z
4. Haiiti Touky P;, cummerpuunyro touke P(0; —1; 3) OTHOCHTENIBLHO TPSMOi - -7

5. Hanucatp ypaBHEHHE IIOCKOCTH, IPOXOASAIIEH Yepe3 TOUKy M 1 nepneHaIuKyJJIIpHOU MPAMOi
M;M,, ecim My(3;2;0), M,(4;1;5), M,(2;—1;4).

6. Haiiti kocuHyc yriia Mexay miockoctsMu 3x —y+3=0 u x—2y+5z—10=0.

Bapuanm 3a0anuit mecma

1.1. HaiiTi paHr MaTpHIIBI IPHBEIEHUEM K cTyneHdaTomy Buay: (—2081 —53 — 1724 —
82 -6 —3 —1311 —313517).
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1.2. Permuts matpuusoe ypaaerne (1 —2 —34)-X=(-2353 —10).
1.3. Pemmmts no popmyam Kpamepa cuctemy nuneiinbix ypasuenuit { x; + 2x, + x5 = 5,3x; —
5xy +3x3 = —=7,2x1 + 7x, — x3 = 13.
2.1. Haiitu pa3inokeHue BEKTOpa X 1o BEKTOpaM P, §, T, eClu
X=(5-121), p=(1-30, 4=1-L1), 7=(0;-12).
2.2. BBIMUCINTD IIIOMAAb TApaUIeIorpaMMa, MOCTPOEHHOTO Ha BEKTOPAxX d U B, eciu
i=2p+G b=p-3G¢ Ipl=lql=2 4pq=n/4

2.3. Jlana nupamua ¢ BepiuHaMu B Toukax A, (6; 1;3), A,(6; —2;—3), A3(2; 2;0), A,(=5; 1;0).
Haiitu nmuHy Menuansl, IpoBEeIEHHON U3 BepIIUHBI A; K peOpy A, A5.
x—-2 _y-3 z+1

1 -4

3.1. HaiiTu TOuKy nepecedyeHus npsiMon U IIoOCKOCTH X +y + 22 — 9 = 0.

. . x—1 y z
3.2. Haiitu Touky P, cummeTprunyto Touke P(0; —1; 3) OTHOCHTEIBHO MPSIMOiA - -7

3.3. Hanmcats ypaBHEHHE IDIOCKOCTH, IPOXOJIAIIEH Yepe3 TOUuKy M, U MepHeHAnKYISPHOM IpsAMOit
M M,, ecru M, (3;2;0), M;(4;1;5), M,(2;—1;4).

4.1. KpuBas BTOpOro Hopsijika 3ajana ypaBHenueM x2 + 4y? — 12x + 16y + 16 = 0.
HaiiTn kaHOHMYEeCKOe ypaBHEHUE KPUBOM U TOCTPOUTH €€.

- - - >y o7 oy
4.2. CoctaBUTh MaTpHIly IIEpexojia oT O6a3uca e;, €,, €3 K 6a3ucy ey, €,, €3, eclu
5{:2§1+é)2+é)3, é)é:é)l_é)2+é)3, é)é:é)1+2é)2+é)3

7.3.2 IIpoMe:KyTOUHAS] aTTeCTAIUS

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

Martpuiibl, THIIBI MATPUILL. OIIK-1
Onepanuu HaJ MaTpPHULIAMH, UX CBOMCTBA. OIIK-1
YMHOKeHHE IpIMOYTroyibHbIX MaTpull. CBOMCTBA onepalii yMHOXKEHUS] MaTpULL. OIlK-1
MartpuuHnasi popma 3aruc CUCTEMbI JIMHEHHBIX aNreOpandyeckux ypaBHEHHH. OIIK-1
OnpenenuTtenn U UX CBOMCTBA. OIIK-1
[onsatue onpenenutens. MUHOPHI U adredpandecKue JTOMOJIHEHHSL. OIIK-1
CucTeMbl TUHEWHBIX anredpandeckux ypaBHEHUH, OCHOBHbBIE MOHATHS U OIIK-1
olpeeseHusl.

[TpaBmiio Kpamepa penienusi CHCTEM JIMHEWHBIX YPaBHEHUM. OIIK-1
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OO0patnas matpuna. [IpaBuso e€ HaxoxaeHus. Y cnoBue cymectBoBanust ooparnoit | OITK-1
MaTpPHILIBL.

Pemenue cucrem MHENHBIX aJlreOpandeckuxX ypaBHEHUN METOJOM 0OpaTHOM OIlK-1
MaTpHILIBL.

Merop ['aycca pemeHns CHCTEM JIMHEHWHBIX YPaBHEHUH. OIlK-1
PelieHne pon3BOIBHBIX CUCTEM JIMHEHHBIX ypaBHEHUN MeToaoM ["aycca. OIIK-1
Panr matpuuel. Teopema Kponekepa—Kanenu. OIIK-1
OnHOpOoaHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUH. Kpurepuii cyiecTBoBaHus OIIK-1
HETPUBHUAIBHBIX PEIICHUN OJHOPOJIHON CUCTEMBI.

[TonsTHe BekTopa. JIMHEHHBIE Onlepauuu HaJ BEKTOPAMH M UX CBOMCTBA. OIIK-1
Jlunelinass KoMOMHAIHSI BEKTOPOB. OIIK-1
JInneliHasg HE3aBUCUMOCTD U JIMHENHAS 3aBUCUMOCTh T€OMETPUYECKUX BEKTOPOB. OIlK-1
Kpurepuii n1HeitHOM 3aBUCUMOCTH.

[TonsTue 6a3uca BekTopHOTO NMpocTpancTBa. KoopaumHaTel BEKTOpA. OIIK-1
OproHopMupoBaHHbIi 6a3uc. Pa3noxkeHne BeKTopa 1o BeKTopam Oasuca. OIIK-1
IIpaBas 1 neBasi ynops/104€HHbIE TPOMKH BEKTOPOB. OIIK-1
CkansipHO€, BEKTOPHOE M CMEIIaHHOE IPOU3BE/IEHUS BEKTOPOB B OIIK-1
OpPTOHOPMHMPOBAHHOM Oas3uce.

Y cn0BUsL OPTOrOHAIIBHOCTH, KOJUIMHEAPHOCTU ¥ KOMIUIAHAPHOCTH BEKTOPOB. OIIK-1
JIunelHbIe IPOCTPAHCTBA. OIIK-1
Martpuiia nepexo/ia OT 0JTHOTO 6a3uca K Ipyromy 0asmucy. OIIK-1
CoOcTBeHHbIE BEKTOPbI U COOCTBEHHBIE 3HAUEHUS] MATPHLIBI. OIIK-1

Cuctemsbl koopauHart. [IpsMoyronsHbIE (IeKapTOBBI) KOOpAUHATHI Ha Tiockoctn | OTIK-1
B ITPOCTPAHCTBE.

[TomsipHast cucrema KOOpAMHAT. OIIK-1
Paznuusble BUIbI YPABHEHUN INIOCKOCTH U IPSIMOM. OIIK-1
Brruuciienne pacCTOSSHUN MEXAY IBYMSI TOUKaMH, MEXIY TOUYKOU U MIPSIMOMH, OIIK-1
ME¥Ky TOYKOM U INIOCKOCTBIO.

Brluncnenue paccTosiHUS MEXY CKPELMBAIOIIUMUCS MPSIMBIMHU. OIIK-1
Brruncnenue yrioB Mexay AByMs IPSIMBIMH, MEKTy IPSIMOU U IIJIOCKOCTBIO, OIlK-1
MEX]Y IBYMS INIOCKOCTSIMH.

Kpussie BTOpOro nopsijika vX reOMETpUYECKHE CBOMCTBA U YPAaBHEHHS. OIlK-1
[TpuBeneHue ypaBHEHUs] KPUBOM BTOPOT'O MOPsIKa K KAHOHUYECKOMY BUAY.

KanoHnueckue ypaBHEHHsI SJUTUIICA, TUTIEPOOJTBI, TapaboJIbl. OIIK-1
YpaBHEHHE NIOBEPXHOCTH BTOPOr'0 MOPSIKA. OIIK-1
Kanonnueckue ypaBHeHHsI cepbl, JITUTICONIA, KOHYCOB, THIIEPOOJIOUIOB, OIIK-1
1apaboI0uI0B.

Tunoevie sapuanmot 6unemos
no oucyunaune «/Iuneiinaa anzeopay

MMHUCTEPCTBO HAVKM 1 BBICILIEI'O OBPA30OBAHMS POCCUMCKOM ®EJIEPALINN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YYPEXJIEHME BBICILIEI'O OBPA3OBAHUS
«MOCKOBCKHM MNOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMU IMOJIUTEX)
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®dakynbTeT 0a30BBIX KOMITETEHIIUN Kadenpa «Matematukay
Juctunnuna «Jluneitnas anre6pa»

Hanpasnienue noaroroku 15.03.02 «TexHONIOrHYECKUE MAIIMHBI H 000PYIOBAHHE)
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

Onpenenureny U KX CBOMCTBA.
Pemuts Matpuunoe ypaBuenne XB = A,ecmu A=(1221),B=(-1201).

.

3. Peumrh cucTeMy JIMHEWHBIX YPaBHEHHMH METONOM OOpaTHOIl Marpumsl { x; + 2x, =

4. Jlamer BekTOopel d = (—5;9;8), b= (=3;1;-2), ¢=(-8;10;—10). IIposepurs,
KOMILUIaHapHBl U OHHM. Eciam Her, To HaiiTu 00BbEM mapajuienenuresa, MOCTPOSHHOTO Ha
BEKTOpax d, b2

5. Haiiru yron mexny Bexkropamu d = (1; —2; —2) u b= (2;0;1).

VYTBepxkaeHo Ha 3aceqanuu kadenpsl MaTeMaTuku « 31» 03 2026 r., mpoTokoia Ne 7

3aB. kadenpoii O.M. Bapanosa / /

MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHWS POCCUMCKON ®EEPALINN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YUYPEXJEHUE BBICHIEI'O OBPA3OBAHUA
«MOCKOBCKHM MNOJTUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHMI MOJIMTEX)
@akynbTeT 0a30BBIX KOMIIETCHIUH Kadenpa «MaTtematuka»
Jucnumnnuna «JIuneiinas anredpay»
Hanpasnenue noarorosku 15.03.02 «TexHonornueckrue MaliuHbl 1 000PYIOBAHHE)

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneitnast koMOuHanus BekTopoB. basuc. KoopauHate! BekTopa.
2. Beraucants onpenenntens Matpuisl C = AT ecru A=(12 —1310011).

3. Pemute cucteMy nuHEHHBIX ypaBHenuii metogom Faycca {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
IPOCTPAHCTBE.

5. Jlano oOmiee ypaBHeHnue npsimoir —2x + 3y — 5 = 0. Hanucarte: ypaBHeHHE NPSAMOMA C YTIIIOBBIM
K03(ppULIMEeHTOM; ypaBHEHHUE NPSIMOM B OTPE3KaX; HOPMaJIbHOE YPaBHEHHUE MPSIMOIL.

YTBepkIeHO Ha 3aceqannu kKadeapel MaTeMaTuku « 31» 03 2026 r., mporokoi Ne 7

3aB. kadeapoii O.M. Bapanosa / /

Jlis mpoBeieHus] MPOMEXYTOYHOTO KOHTPOJISI 3HAHUN CTYAEHTOB B JUCTAHIIMOHHOM (opmare B
pa3paboTtaHHbIX Kadeapoil «MaremaTruka» OHJIaiH-Kypcax UMEIOTCSI UTOTOBBIE TECTHI.
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