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1. Henu, 3a1aun ¥ NJIAaHUPYeMble pe3yJIbTaThl 00y4eHus
0 JMCHUIINHE

K oCHOBHBIM yensam 0CBOCHUS JUCHUIUIMHBI «MaTteMaTukay clieyeT OTHECTH:

- BOCIIUTAHHE y CTYJCHTOB 00ILel MaTeMaTH4YeCKON KyJIbTYphbI;

- IpUOOpETEeHHE CTYACHTaMU ILIMPOKOr0 Kpyra MaTeMaTHYeCKMX 3HAHWM, YMEHMH M
HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJCHTOB K HMHIYKTUBHOMY M JCIYKTHBHOMY MBIIIJICHHUIO
Hapsy C pa3BUTHEM MaTeMaTHUECKOW UHTYHULIUH;

- YMEHHE CTYyJCHTAaMH pPa3BUBATh HABBIKM CAMOCTOSTEIBHOIO HM3YyYCHHsS y4eOHOW u
HaY4HOI IuTeparypsl, coJepKaleMaTeMaTHUECKUE CBEACHUS U PE3yJIbTaThl;

- TOJTrOTOBKY CTYIEHTOB K JEATEIILHOCTH B COOTBETCTBUU C KBaJH(PHUKAIMOHHOM
XapakTepUCTUKONW OakajaBpa IO HAlpaBlE€HUIO, B TOM uucie (OPMUPOBAHHE YMEHUH
UCTIOJIF30BaTh OCBOCHHBIE MAaTEMaTHUECKUE METO/IbI B IPOPECCUOHATBHOMN 1A TEIbHOCTH.

- TOATOTOBKY BBICOKOKBATM(ULIMPOBAHHBIX KaJpoOB, BOCTPEOOBAHHBIX B YCIOBHUSAX
u(ppoBOl TYpOYJIEHTHOCTHM M BBICOKMX TEXHOJOTMYECKHMX PHCKOB COBPEMEHHOM LHM(POBOI
HYRHOMUKHU.

K 0CHOBHBIM 3a0auam OCBOCHUS AUCUUILIUHBI «MaTeMaTHKa ClIeAyeT OTHECTH:

- OCBOEHHE CTYAEHTAaMHM OCHOBHBIX TIIOHATHH, MeETOIOB, (OPMHUPYIOUK OOHIO
MaTeMaTHYECKYIO MMOATOTOBKY, HEOOXOIUMYIO JIJIsl YCIIEIITHOTO PEIICHUs TPUKIIaIHBIX 3a/1a4;

- (hopMHUpOBaHUE Yy CTyJEHTa TpeOyeMOoro Habopa KOMIIETECHIIUH, COOTBETCTBYIOIN €TO
HAIpPAaBJIEHUIO MTOJTOTOBKU U 00ECIICUNBAIOIKIET0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenne mno aucuumianHe «MareMaTHkay  HampaBleHO Ha  (OPMHpPOBAHUE
y oOyuvaromuxcienyomukomnereHuii B cootBerctBuu ¢ ®I'OC(ypoBens OakanaBpuara) mo
Hanpasienuto noarotoBku  09.03.03 Ilpuknannas uHpopmaTuka, yTBepxkaAeHHbIM [IpHukazom
Muno6pnayku Poccun ot 19.09.2017 N 929 (pen. ot 08.02.2021):

Koa n nHaumenoBanue NuaukaTopsl JOCTHKEHUS
KOMIIEeTeHIUIi KOMIIeTEeHIIUH
OIIK-1. CiocoGeH npuMeHsTh HOIIK-1.1. 3HaeT 0CHOBBI BBICILIEH MAaTEMAaTHKH,
€CTECTBEHHOHAYYHBIE U METO/Ibl U MOJIENIN, TPUMEHSEMBIE B PA3TUYHBIX
OOIIeMH)KEHEPHBIE 3HAHUS, METO/IbI 007acTsIX; OCHOBBI MATEMAaTUYECKOTO
MaTeMaTUYeCKOro aHallu3a 1 MOJICIIUPOBAHUS, TPUHITUTIBI TOCTPOCHHUS
MOJEJIMPOBAHUS, TEOPETUUECKOTO U MaTeMaTUYECKUX MOJENEH, alrOPUTMbI pEeICHUs
AKCIIEPUMEHTAILHOTO UCCIEIOBAHUS B 3a/1ay ONTUMH3AIINN;
npodeccroHaNbHOM IeATENbHOCTH NOIIK-1.2. YMmeeT npuMeHSATh METOABI

TMCKPETHOW MaTeMaTHUKH, CHCTEMHOTO aHaJIn3a,
MaTeMaTUYeCKOro MOJCIUPOBAHUS TS
HCCIIeI0OBAHUS U pa3paboTku MpodecCHOHATBHBIX
3a/1a4y ¥ IPOLIECCOB; MPUMEHATh MAaTEMaTHUYECKOE
oOecrnieueHre Mpu MOAECTUPOBAHNN PUKIIATHBIX U
WH(OPMAIIMOHHBIX MTPOIIECCOB.

NOIIK-1.3. Bnaneer MmeTogaMu TEOPETUYECKOTO

Y DKCTIEPUMEHTATBHOTO UCCIIEIOBAHUS 0OBEKTOB
PpoeCCHOHAIBHON JEATENHHOCTH, COCTaBICHUS
MaTeMaTUYeCKUX MOJIEJIEeH U penieHus 3a1a4y
JIMHEMHOTO Y HEJIMHEITHOTO MPOrpaMMUPOBaHHs, a
TaKKe 3a7]a4 ONTUMHU3AINH PAObOThI C METOIAMH
JUCKPETHON MaTeMAaTHUKH, UCIIOIb3YEMBIMU MTPU
MPOEKTUPOBAHUHU U pa3pabOTKe




MH(OPMALIMOHHBIX CHCTEM.

2. MecTo IMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON POrpaMMbl

I[I/ICHI/IHJ'II/IHa «MaremaTuka» OTHOCUTCS K (baKYJ'IBTaTI/IBHBIM JUCHUITIIMHAM.
I[I/ICLII/IHJII/IHa «MaremaTnkay 00eCIeUuBacT N3YUYCHUC NUCHUILIINH:

B obszamenvroil vacmu:
- MaTeMaTHYECKHI aHaJI1u3,

- TCOpUA BepOHTHOCTeﬁ 1 MaTCMaTH4ICCKasa CTaTUCTHKA,

- BBCACHHC B IIPOCKTHYIO JACATCIBbHOCTD,
- CIICHUAJIBHBIC I'JIaBbl MAaTCMATHUKH.

B uacmu, ghopmupyemoii yuacmuukamu o6pazo8amenbHblX OMHOUWEHUN.

- nudpoBas 00pabOTKa CUTHAIIOB;
- DIIEKTPOMEXaHUYECKHE CHCTEMBI,

- OCHOBBI KOHCTPYUPOBAHUA PAIUOIJICKTPOHHBIX CPEACTB.

3. CTpyKTypa H coJep:KaHue AU CHUILTHHbI

OO01as TpyA0eMKOCTh IUCHUIUIMHBI COCTAaBIISIET 2 3a4eTHHIX €UHUIIBI -/2 yaca.

3.1.1 Ounas popma 0OyueHus

Ne Bia vae6Hoi padorsI KoanuecrBo | CemecTpbl
n/n ry P 4acoB 1
1 | AyauTopHble 3aHATHS 32 32
B ToM uucne:
1.1 | JIexnun - -
1.2 | CemuHapCKHUe/IPAKTHUECKUE 3aHITHS 32 32
1.3 | JIabopaTopHble 3aHATHS 0 0
2 | CamocTosiTe1bHasi paboTa 40 40
B ToM uucne:
21 [ PIP 16 16
2.2 | IlogrotoBka K ceMuHapy 14 14
2.3 | IlogroroBka Kk 3a4ety 10 10
3 | IlpomexyTouHas aTTecTAlUs
Dx3amen/aud.3auer/3ader - 3auer
Hroro 72 72
3.1.2 3aounas popma oOyueHus
13?1 Buna yueOHo# padoThI KOJ‘I:‘::;?BO CeMeprH
1 | AyauTopHble 3aHSITHS 8 8
B ToM uucne:
1.1 | Jlexnun - -
1.2 | CemuHapcKue/IpaKTUUECKHUE 3aHATUS 8 8
1.3 | JIabopaTopHble 3aHATHS 0 0
2 | CamocrosiTejibHas padoTa 64 64




B ToMm uucne:

2.1 | PI'P 14 14
2.2 | IloaroToBKa K ceMHHApPY 25 25
2.3 | IlogroroBka K 3a4ety 25 25
3 | [IpomeskyToyHAas aTTeCTAlUs
3adver/nud.3auer/7K3aMeH - 3ayer
Hroro 72 72




3.2. Temaruyeckuii IUIaH M3yYeHUsI TUCHUILTHHBI « VMaTemaTuka

3.2.1 Ounas popma oOyyeHHs

n/n

Pa3nenbl/TeMbl
JUCIUILINHBI

TpynoeMKocTh, 4Yac

Bce
ro

AyauTopHasi pabora

JIex
105058

CemuHa
p Jlabopa
TOpPHBIC
MpPaKTH4Ie
3aHIATH

A
3aHATUA

[IpakT
ckue/ nyeckKa

s

CKHEC nmoaroT

OBKa

Camoc
TOsITE
JIbHas
pador

Pa3znea 1. DiaeMeHTHI JTUHEHOM
ajnreopol

24

12 0

12

1.1

Tema 1. Matpuusl, 1elicTBUS HaL
MaTpPULIAMH.

1.2

Tewma 2. Onpenenurenu, uX CBOMCTBA U
BbIUKCIICHHE. MaTpHUyHas 3a1uch
CUCTEMBI JINHEWHBIX YPAaBHECHHM.

1.3

Tema 3. OOparHas MaTpHIia U ee
BBIYHCIICHHE. MaTpu4Has 3aruch
CUCTEMBI JINHEWHBIX YPABHEHU.

1.4

Tema 4. CucreMbl JIMHERHBIX
anredpanveckux ypaBHEHUH, OCHOBHbBIE
TOHATHSI M OTIpe/ielieHus. Penienne
CUCTEM JIMHEHHBIX YpaBHEHUN METOJIOM
Kpamepa, MmeTo1oM 00paTHOM MaTpHIIbI

1.5

Tema 5. Pemenune cucteM THHEHHBIX
ypaBHeHul MetosioM ["aycca. Panr
Matpubel. Teopema Kponekepa-
Kanemmm.

1.6

Tema 6. Mertox I'aycca B
IIPOU3BOJIbHBIX CUCTEMAX JIMHEHHBIX
ypaBHeHUH. OAHOPOIHBIE CUCTEMBbI
JIMHEWHBIX YPABHEHUM.

Paspnen 2. BekTopsl.

20

10 0

10

2.1

Tewma 1. JIunelinble onepaiuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHEIHbIE
KOMOMHAIMK BEKTOPOB. JIMHEHHO
HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE
CHUCTEMBI BEKTOPOB.

2.2

Tewma 2. [Tonsitue 6azuca. Koopaunarsl
BekTopa. KommHaeapHOCTD,
OpPTOTOHAJILHOCTh U KOMIUIAHAPHOCTh
BEKTOPOB.

2.3

Tema 3. CkansipHOe NMPOU3BEICHHUE
BEKTOPOB U €ro CBOMCTBa. BekTopHOE
MPOU3BEJICHUE JIByX BEKTOPOB, €TI0
CBOICTBA.

2.4

Tema 4. CmenianHOE MPOU3BEJCHUE




TpeX BEKTOPOB U €ro CBOICTBA.
Brruucnenue oobema
napaJuiesnenurnesa. Y cioBue
KOJUTMHEAPHOCTH, OPTOrOHAJILHOCTH U
KOMILTAHAPHOCTH BEKTOPOB.
OpTroHOpMUpPOBaHHBIH Oa3uc.
Beruncienue ckanspHoro, BEKTOPHOTO
Y CMELIAHHOTO IIPOU3BEICHUN
BEKTOPOB, 3aJaHHBIX KOOPJIMHATAMHU B
OPTOHOPMHPOBAHHOM Oa3Huce.

2.5

Tema 5. JIuneliHble MPOCTPAHCTBA.
PaszmepHocTh 1 6a3uC JIMHEHMHOTO
MIPOCTPAHCTBA.

Matpuna nepexona ot 6asuca k 6a3ucy
npeoOpa3oBaHre KOOPAMHAT BEKTOPa
pu u3MeHeHuu 6asuca. CoOCTBEHHbIE
BEKTOPHI U COOCTBEHHbIE 3HAUCHUS
JIMHEMHOTO OIeparopa.

Pa3zpen 3. KoMmimiekcHbIe YucIa U
MHOI'0YJICHEI

12

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yuces. PopMbl 3aITUCH KOMILIEKCHBIX
qucell.

3.2

Tema 2. Onepanuu HaJy KOMIUJIEKCHBIMU
yuciaaMu. Pa3inokeHne MHOTOYWICHA Ha
MHOKHUTEJIM OCHOBHAs TeOpeMa
ayreOpbl

Pa3zgen 4. Anaaurnueckas
reoMeTpus

16

10

41

Tewma 1. Cuctembl KOOpAUHAT.
PaznuuHble TUIIBI ypaBHEHUN
IIJIOCKOCTH

4.2

Tewma 2. PaznuuHblie TUIIBI ypaBHEHUN
IIPsIMOM Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE

4.3

Tema 3. B3auMHoe pacrnosoxeHue
MIPSIMBIX HA IIJIOCKOCTH U B
IIPOCTpPaHCTBE. Boruncnenue
pPacCTOSTHUM MEXAY ABYMS TOUKaMH,
TOYKOM U NpsAMON. B3aumuoe
pacoaoXeHue MIOCKOCTEH.
Boluncrnenne paccTossHUN MEXKIY
TOYKOM M INIOCKOCTBIO

4.4

Tema 4. Kpusble BTOporo nopsiaka ux
reOMETPUYECKHE CBOWCTBA. Y PABHEHHUS
AIIIUIICA, TUIIEPOOIIBI, MAapaboIIbI
Ob11iee ypaBHEHUE KPUBOW BTOPOTO
nopsaka. IIpuBenenne KpuBbIX BTOPOTO
Hopsiika K KAHOHUYECKOMY BU]TY.
[ToBEepXHOCTH BTOPOTO MOPSAKA

Hroro

72

32

40




3.2.2 3aounas popma oOydeHUS

n/n

Pa3nennl/TeMbl
JTUCIHHUIIINHEI

TpynoeMKoCcTD, 4ac

Bce
ro

AyauTopHasi pabora

JIex
J105058

CemuHap
ckue/
MpPaKTHYIe
CKHeE
3aHSATUA

Jlabopa

TOPHBIC

3aHATU
s

[IpakT
nyecKa
s
MOATOT
OBKa

Camoc
TOSITE
JIbHas
pador

Pasznea 1. DiieMeHTHI JTUHEIHOMI
ajnreopol

26

23

1.1

Tema 1. Matpuusl, 1elicTBUS HaL
MaTpPULIAMH.

1.2

Tema 2. Onpenenurenu, uX CBOMCTBA U
BbIUKCIICHUE. MaTpHUyHas 3a1uch
CUCTEMBI JINHEWHBIX YPAaBHECHHM.

1.3

Tema 3. OOGparHas MaTpHIia U ee
BBIYHCIICHHE. MaTpu4Has 3aruch
CUCTEMBI JINHEWHBIX YPABHEHU.

1.4

Tema 4. CucreMbl JIMHERHBIX
anreOpanvyeckux ypaBHEHUI, OCHOBHBIC
MOHATHSI M OTIpe/ielieHus. Penienne
CUCTEM JIMHEHHBIX YpaBHEHUN METOJIOM
Kpamepa, meTo1oM 00paTHOM MaTpHIIbI

1.5

Tema 5. Pemenue cucteM JUHEHHBIX
ypaBHeHul MetosioM ["aycca. Panr
Matpubel. Teopema Kponekepa-
Kanemmm.

1.6

Tema 6. Meton I'aycca B
IIPOU3BOJIBHBIX CUCTEMAX JIMHEMHBIX
ypaBHeHU. OTHOPOJHBIE CUCTEMBI
JIMHEWHBIX YPABHEHUM.

Pa3nea 2. BekTopsl.

31

18

2.1

Tema 1. JIunelinbie onepaiuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHEIHbIE
KOMOMHAIMK BEKTOPOB. JINHEHHO
HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE
CHUCTEMBI BEKTOPOB.

2.2

Tewma 2. [Tonsitue 6azuca. Koopaunarsl
BekTopa. KommHaeapHOCTD,
OpPTOTOHAJILHOCTh U KOMIUIAHAPHOCTh
BEKTOPOB.

2.3

Tema 3. CkansipHO€ POU3BEICHHUE
BEKTOPOB U €ro cBOMcTBa. BekTopHOE
IIPOU3BEAEHNE IBYX BEKTOPOB, €T0
CBOICTBA.

2.4

Tema 4. CmenanHOE MPOU3BEICHUE
TpEeX BEKTOPOB U €r0 CBOWCTBA.
Brrmaucienue o0beMa




napajenenumnena. Y cliopue
KOJUIMHEAPHOCTH, OPTOrOHAJIBHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB.
OpTroHOpMUpOBaHHBIH Oa3uc.
Brruncnenue ckaisspHOro, BEKTOPHOIO
Y CMELIAaHHOTO IIPOU3BEICHUN
BEKTOPOB, 33JJaHHBIX KOOPIUHATAMU B
OPTOHOPMHPOBAHHOM Oa3Huce.

2.5

Tema 5. JIuneliHble MPOCTPAHCTBA.
Pa3mepHocTh 1 6a3uC JIMHEMHOTO
MIPOCTPAHCTBA.

Martpuriia nepexojia ot 6a3uca K 6a3ucy
npeoOpa3oBaHre KOOPAMHAT BEKTOpa
1pu u3mMeHeHuu 6asuca. CoOCTBEHHbIE
BEKTOPHI U COOCTBEHHbIE 3HAUCHUS
JINHEMHOTO OIeparopa.

Pa3zpen 3. KoMmiiekcHbIe YuCIa U
MHOI0YJICHEI

10

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yuces. @opMbl 3aITUCH KOMILIEKCHBIX
qucell.

3.2

Tewma 2. Onepanuu HaJy KOMIUJICKCHBIMU
yuciaaMu. Pa3ioxkeHne MHOTOWICHA Ha
MHOKHUTEJIM OCHOBHAsI TeOpeMa
anreopsl

Pa3zgen 4. Anaauruueckas
reoMeTpus

16

14

41

Tema 1. Cuctembl KOOpAUHAT.
PaznuuHble TUIIBI ypaBHEHUN
IIJIOCKOCTH

4.2

Tema 2. Paznuunblie TUIIBI ypaBHEHUN
IIPSIMOM Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE

4.3

Tema 3. B3auMHoe pacrnosoxxeHue
MIPSIMBIX HA IIJIOCKOCTH U B
IIPOCTpPaHCTBE. Boruncnenue
PacCTOSTHUM MEXAY ABYMS TOUKaMH,
TOYKOM U NpsAMON. B3aumuoe
pacIoaoXeHue MIOCKOCTEH.
Beluncienne paccTosHUN MEXKIY
TOYKOM M INIOCKOCTBIO

4.4

Tema 4. Kpussle BTOporo nopsiiaka ux
reOMETPUYECKHE CBOWCTBA. Y PABHEHHUS
AIIIUIICA, TUIIEPOOITBI, AapaboIIbI
Ob1iee ypaBHEHUE KPUBOW BTOPOTO
nopsaka. IIpuBenenne KpuBbIX BTOPOTO
MOpAJIKA K KAHOHUYECKOMY BUAY.
[ToBEepXHOCTH BTOPOTO MOPSAKA

Hroro

72

0

8

64

Coneprxanue pa3aesioB IMCUUILTHHbBI

10




Pa3nea 1. DiieMeHTHI JIMHEHHOI aJredpbl

Tema 1. Matpuubl, JeHCTBUS HAaJl MAaTPUIIAMH.

Tema 2. Onpenenureny, UX CBOWCTBA M BbIUMCIEHHME. MaTpuyHas 3alUChb CUCTEMBI JIMHEHHBIX
YpaBHEHUU.

Tema 3. OOparHas MaTpuLa U €€ BbIYUCIIEHUE. MaTpuiHas 3alliCh CUCTEMBI JIMHEWHBIX YPaBHEHUM.
Tema 4. CucreMbl JIMHEHHBIX anreOpanvyecKux ypaBHEHHI, OCHOBHBIC MOHSATHS M OIPEICICHHUS.
Pemenue cuctem IMHEHHBIX ypaBHEHHH MeTogoM Kpamepa, MeTo1oM 00paTHOI MaTpHUIIBI

Tema 5. Pelenune cucteM JMHEHMHBIX ypaBHeHUM MetonoM [aycca. Panr wmarpuinsl. Teopema
Kponekepa-Kanemnu.

Tema 6. Meton ['aycca B mpOM3BOJIBHBIX CUCTEMaX JIMHEUHBIX ypaBHEHUH. OJHOPOIHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUM.

Pa3znea 2. BekTopbl.

Tema 1. JIuneliHbple onepauuy Haja BEKTOpPaMHU, UX CBOMCTBA. JIMHENHblE KOMOMHALIUK BEKTOPOB.
JInHelHO He3aBUCUMBIE U IMHEWHO 3aBUCUMbIE CUCTEMbI BEKTOPOB.

Tema 2. Ilonsrue O6a3uca. Koopaunatel BekTopa. KomimHeapHOCTb, OpPTOrOH&IBHOCTH U
KOMILIAHAPHOCTh BEKTOPOB.

Tema 3. CkansgpHoe IpOU3BEIEHUE BEKTOPOB U €ro CBOWMCTBA. BeKTOpHOE mpou3BeneHue ABYX
BEKTOPOB, €r0 CBOMCTBA.

Tema 4. CwmemaHHOe NIpPOM3BEIEHUE TPEX BEKTOPOB M €ro cBoicTBa. Bbluncinenue oObema
napajienenumnena. Y cioBue KOJUIMHEAPHOCTH, OPTOrOHAJIBHOCTM M KOMIUIAHAPHOCTH BEKTOPOB.
OproHOpMUpPOBaHHbIM  0a3uc. BpluucieHue  cKalIpHOro, BEKTOPHOTO U  CMEIIAHHOIO
MIPOU3BEICHUN BEKTOPOB, 3aJlaHHBIX KOOpJIWHATAMH B OPTOHOPMUPOBaHHOM Oasuce. JIuHeiiHbie
npoctpancTBa. PazmepHocTs U 0a3uc JMHEHHOrO mpocTpaHcTBa. Martpuiia nepexozia ot 0asuca K
6asucy mpeoOpa3oBaHHe KOOpAMHAT BEKTOpa mpu uU3MeHeHuu Oaszuca. COOCTBEHHbBIE BEKTOPHI U
COOCTBEHHBIE 3HAUYEHUS TUHEHHOTO OTlepaTopa.

Pa3nea 3. KomniekcHbIe 4MCIa 1 MHOTOYJICHBI

Tema 1. MHOXeCTBO KOMIUIEKCHBIX uncesl. @OpMbI 3alIUCH KOMIUIEKCHBIX YHCEIL.

Tema 2. Onepauyuu Haj KOMIUIEKCHBIMM YHUCJIaMU. Pa3inojkeHMe MHOroOwieHa Ha MHOXXHUTEIN
OCHOBHas Teopema anreopsl

Pa3nea 4. AnanuTuyeckasi reoMmeTpust

Tema 1. Cuctemsl koopauHAaT. Pa3nuyHble TUIIBI YpaBHEHHUH MTJIOCKOCTH

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

Tema 3. B3auMHOE pacnoyio)KeHHE MpsIMBIX Ha IJIOCKOCTH M B INPOCTpaHCTBE. BbluncieHue
paccTOSHUN MEXIy JIBYMs TOUKAMH, TOUYKOW M IpsMOH. B3auMHOE pacrosiokeHHE IMIOCKOCTEM.
Brrunciienne pacCTOSHUN MEXIY TOYKOM U TIIOCKOCTHIO

Tema 4. Kpusble BTOpOro mnopsaka HX T€OMETPUYECKHME CBOWMCTBA. YPABHEHMs DJUINIICA,
runepOosnsl, mapabonsl OOliee ypaBHEHHE KpUBOHM BTOporo mnopsjaka. I[lpuBeneHune KpUBBIX
BTOPOT'O NOPAAKA K KAHOHMYECKOMY BUy. [loBepXHOCTH BTOpOro nopsaka

3.3 TemaTuka NpaKTHYECKHX 3aHATHI MO THCHUILINHE

«MaremaTuka»
[IpakTuueckoe 3anstue 1. Matpuisl, 1edcTBUS HaJl MaTpULIAMHU.
[IpakTnueckoe 3ansitue 2. OnpeAenuTend, WX CBOWCTBA M BbIYUCIEHHE. MaTpuyHas 3amuch
CUCTEMBI JINHENHBIX YPABHEHUN.
[IpakTuueckoe 3ansatue 3. OO6paTHas MaTpula U €€ BEIUUCIICHUE.
[TpakTuueckoe 3ansatre 4. CUCTEMbI JIMHEHHBIX alreOpandecKux ypaBHEHHI, OCHOBHBIC MOHSITHS U
ompenencHus. PemneHne cucrteM JIMHEHHBIX ypaBHeHHM MeroioMm Kpamepa, MeTogoMm oOpaTHOM
MaTpUIbI
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IIpakTnueckoe 3amsatue 5. Pemenue cucreM JIMHEHHBIX ypaBHEHMM Mertogom [aycca. Panr
Marpuilsl. Teopema Kponekepa — Kanemiu

[IpakTnueckoe 3anstue 6. Meron I'aycca B IIpOM3BOJIBHBIX CHUCTEMAax JIMHEHHBIX YpaBHEHUHU.
OHOPOAHBIE CUCTEMBI JIMHEHHBIX YPABHEHUM.

IIpakTueckoe 3aHATHe 7. Bektopel. JIMHeWHbIE ollepanuu HaJx BEKTOpaMH, HX CBOWCTBA.
JluHeliHOE MPOCTPAHCTBO T€OMETPUUYECKUX BEKTOPOB. [loHATHE TMHEHHON KOMOMHAIIMM BEKTOPOB.
JInHEeWHO HEe3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

IIpaktnyeckoe 3ansatue 8. IloHsaTne Oa3uca MNPOCTPAHCTBA TI'€OMETPHUUECKUX BEKTOPOB.
Koopnunatel Bektopa. OproHOpMUpOBaHHBIM 0Oasuc. KolmmHEapHOCTh, OPTOTOHAIBHOCTh H
KOMIUIAHAPHOCTb BEKTOPOB.

[Ipaktnueckoe 3anstue 9. CkansgpHOE IPOU3BENEHUE BEKTOPOB M €ro CBOWCTBA. YCIIOBUE
OpPTOTrOHAJILHOCTH BEKTOPOB. BEKTOpHOE Mpou3BeNeHHUE ABYX BEKTOPOB, €r0 CBOMCTBA. Y CIIOBUE
KOJUIMHEAPHOCTU BEKTOPOB

IIpaktnueckoe 3aHarue 10. CmelmlaHHOE IPOU3BEINCHHE TPEX BEKTOPOB M €ro CBOWCTBA.
Boruncnenne oObema mnapajienenunesa M NUpaMUAbl. YCIOBHE KOMIUIAHAPHOCTH BEKTOPOB.
Bbruncnenue CKaaspHOro, BEKTOPHOIO M CMEIIAHHOTIO IPOM3BEACHHNM BEKTOPOB, 3aJaHHBIX
KOOpJMHATaMH B OPTOHOPMHPOBAHHOM Oa3zuce.

IIpaktnyeckoe 3anstue 11. Jlunelinele mnpocTtpaHcTBa. PasmepHocTs M 0Ga3uc JMHEHHOro
npoctpancTBa. Marpuia nepexona ot 6asuca k 6asucy. [IpeodpazoBaHre KOOpIMHAT BEKTOpa MPU
u3MeHeHuu Oasuca. JIuHelHble onepaTopsl, JelcTBUS ¢ JUHEWHbIMU oneparopamu. CoOCTBEHHbIE
BEKTOPBI U COOCTBEHHBIE 3HAYEHUSI MATPULIbI

IIpakTnueckoe 3ansaTHe 12. MHOXECTBO KOMIUIEKCHBIX 4ucen. POpMBl 3alMCH KOMILIEKCHBIX
yucen. JIedcTBHs HaJ KOMIUIEKCHBIMM 4YHMCJIAMM. Pa3nojkeHue MHOro4wjieHa Ha MHOXKHUTENH,
OCHOBHasl TeOpeMa ajreopbl

[IpaxTuueckoe 3ausatue 13. Cuctemsl KoopAuHAT. Pa3nuyHble TUIBI ypaBHEHUI IJIOCKOCTH
[IpakTnueckoe 3ansatue 14. Paznuunble TUIIBI ypaBHEHUI NPSIMOM Ha INIOCKOCTH U B IIPOCTPAHCTBE
[IpakTnueckoe 3ansatue 15. B3anmHoe pacrnonoXeHue NpsSMbIX Ha INIOCKOCTH U B MPOCTPAHCTBE.
Beluncnenne pacCTosHUM MEXIy ABYMs TOYKaMHU, TOUYKOW U NpPAMOU. BelYMCleHHE pacCTOSHUSA
MEXIy CKpELIMBAIOIIKMMUCI HPSAMBIMU. B3auMHOE pacnosioKeHue IIIOCKOCTER. Bpruucienue
PacCTOSTHUN MEXAY TOUKOM U IIOCKOCTBIO

[IpakTnueckoe 3anarue 16. KpuBble BTOporo mopsiika uX reoMeTpUuecKUe CBOMCTBA. Y paBHEHUS
anMIca, runep6oisl, mapabonsl OOmiee ypaBHeHHWE KpHBOM BToporo nopsijaka. IlpuBenenue
KPHUBOW BTOPOTO MOPsIJIKA K KAHOHMYECKOMY BUAY. IloBepXHOCTH BTOPOro nmopsiaka.

3.4 TemaTuka KypcoBbIX IPOEKTOB (KYypCcOBBIX padoT)

KypcoBble npoekThl (KypcoBble paboThl) yueOHBIM IIJIAHOM HE IPEAYCMOTPEHBI.

4. Y4yeOHO-MeTOAUYeCKOEe U HH(POPMALIMOHHOE o0ecrieueHne

4.1. Hopmatunbie 1okyMeHTHI 1 'OCTb1

1. ®I'OC 09.03.03 [Ipuxnagnas uHpopMaTuka, yTBepKAEHHBIM [Iprkazom MunoOpHayku
Poccun ot 19.09.2017 N 929 (pen. ot 08.02.2021);

2. Axanemudeckuil yaeOHBbIH maH 1o HanpaieHuio moAroToBku: 09.03.03 «IIpuxmagnas
nHpopmarukay. [Ipodwmis: Kopropatusasie pemenns Ha matdopme 1C - ounas. 2026.

3. Vka3 IIpesunenta Poccuiickoit @enepannn ot 01.12.2016 Ne 642 «CrpaTerun HaydHO-
TEXHOJOTHYECKOro pa3Butus Poccuiickoii denepanniny.
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5. Ilpukaz MunucrepctBa obpa3zoBanus u Hayku Poccuiickoit @eneparun ot 23.08.2017 Ne
816 «O06 yrBepxknennn Ilopsiika TNPUMEHEHHs]  OpraHU3AIUsMH,  OCYIIECTBISIOIIUMHU
00pa3oBaTENbHYIO JIEATEIBHOCT, AJIEKTPOHHOTO OOy4YEHHsI, TUCTAHLIMOHHBIX O00Pa30BaTENbHBIX
TEXHOJIOTU MpU pean3aui 00pa30BaTeIbHBIX MPOTPAMM).

4.2. OcHoBHasi IMTepaTypa

1. Topmau, b. A. Maremaruka u aHaTUTHYECKasi TEOMETPHUS : YIeOHUK AJis By30B / b. A.
I'opnau. — 2-e u3z., crep. — Cankr-IletepOypr : Jlans, 2022. — 300 ¢. — ISBN 978-5-
507-44063-4. — Tekcrt : 31eKTpOoHHBIH // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/208664.

2. JluueliHble anredpa M aHATUTHYECKAsi TEOMETPHS : yueOHO-MeToanueckoe mocobue / M. U.
CxksopuoBa, 1. B. AutoHoBa, A. I'. Patnos, E. B. CotomonoBa. — Mocksa : PTY MUPOA,
2022. — 135 c. — Tekcr : 3neKTpoHHBIH // JIaHb : 2IeKTPOHHO-OMOIHOTEYHAs cUCTEMa. —
URL.: https://e.lanbook.com/book/240020.

3. Tyrau6aeB, A. A. MaremMaruka U aHATATAYCCKast TeoMeTpus : yaeOHuk / A. A. TyranGaes.
— Mocksa : ®JIMHTA, 2022. — 260 ¢. — ISBN 978-5-9765-5265-4, — Texcr .
ANEeKTPOHHBIH // JIaHb : 3IeKTpOHHO-OMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/333359.

4. 3abonorckuii B.C. Maremaruka u aHanutudeckas reoMeTpusi (y4eOHbIN KOMILIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: U3a-so MIHOPA-M, 2022. 309 c. (Bsicuiee
oOpa3oBaHue: OakamaBpHar).

5. Cuporuna M.K. MaremaTika 1 aHaIUTHUECKas FEOMETPUsI: MHTEPaKTUBHBIN Kypc: yueOHOe
nocobue s By30B. CII6, M3a-Bo Jlanb, 2022. 180 c.

6. Kypc nekumii mo JMHEHHOH anredpe W aHATUTHYECKOW TeoMeTpuu: ydeOHoe mocodue. //
Kynpsasues b.1O., Marsm B.1., ITokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMW»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexrpontsrii pecypc. ]

4.3  JlomoaHMTEJbHAS JIUTEPATypPa

1. Munocues, B. b. Kypc maremaTuku /i TEXHUYECKUX BBICIIMX yYEOHBIX 3aBEACHUH :
yuebHoe ocobue / B. b. Munocues, B. I'. 3yoxos, B. A. JIsxoBckuid. — 2-¢ u31., ucnp. —
Cankr-IlerepOypr : Jlans, 2022 — Yacte 1 : AHanuTHueckas reomerpust. [Ipenenst u paasl.
@OyHKIUY 1 Tpou3BoHbIe. JIMHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN
978-5-8114-1558-8. — Texkct : anekTpoHHBIN // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc MatemaTtuku a1 TEXHUYECKUX BBICHIMX YU€OHBIX 3aBEICHUH :
yaeOHoe mocobue / B. b. Munocues, B. A. JIsxosckui, A. . MapTeiHeHKO. — 2-¢ H3]1.,
ucnp. — Cankr-IlerepOypr : Jlanb, 2022 — Yacts 2 : DyHKIIUN HECKOIBKUX TIEPEMEHHBIX.
Wuterpanpaoe ucuncnenne. Teopus momss — 2022. — 432 c. — ISBN 978-5-8114-1559
Texcr : anexTpoHHbIH // JIaHb : 31eKTpoHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Kpatkuil xypc BbICIIel MaTeMaTUKH [DJIEKTPOHHBIM pecypc]: yueb. - DNEeKTpoH. AaH. -
MockBa:  JamkoB wu K, 2017. - 510 c¢. [Pexum gnocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

4. 3yo6ko B.I'., JIaxosckuit B.A., Mapteinerko A.W., Munocnes B.b., [Tymkaps E.A. Kypc
MaTEMaTHKH I TEXHUYECKUX BBICIINX y4eOHbIX 3aBeaenuii. Yactu 1-4. M.: MT'TY, 2012.
400 »xk3.

5. Wnbun B.A., ITo3usk D.I'. Ananutnueckas reomerpus. M.: Hayka. ['naB. pen-us ¢usuxo-
Marem. JUT-pbl, 1988. 224 c.
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6. bexnemumen, /[.B. Pemenue 3amay u3 Kypca aHAJIUTHUYECKOW T'€OMETPHHM M JMHEHHOU
anreOpsl [DIEKTPOHHBIN pecypc]: yued. mocodue - DaeKkTpoH. naH. - MockBa: duzmMariaur,
2014. - 192 c. [Pexxum moctyma: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpana. ]

4.4 JjaekTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATHI W aTTeCTalMii BO3MOXHO B JHUCTAaHIMOHHOM (opMmare ¢ NPUMEHEHHEM
CUCTEMBI AWCTaHIIMOHHOTO oOydeHms yHuBepcuteta (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 0Opa3zoBareibHBIX pecypcoB (DOP) mo Bcem pasnenam

IIPOrPaMMEBL:.

Haszpanue DOP

Jluneiinas u BektopHast anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTuveckas reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843
Maremariika i anaiuTHiecKas https://online.mospolytech.ru/course/view.php?id=462
TeOMETpHs

Pa3paboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

HOpﬂI{OK HpOBGI[eHI/IFI pa60T B OUCTAHIIMOHHOM (bopMaTe yCTaHaBJII/IBaeTCﬂ OTOCIIBHBIMU

pacnopsHKeHUSIMU IIPOPEKTOpa Mo yueOHOU padoTe U/UiTu LIEHTPOM Y4eOHO-METOINYEeCKO paboThl.

Ka)K[[blﬁ CTYIICHT O6€CH€‘-I€H I/IHI[I/IBI/II[yaJII)HHM HGOI‘paHI/ILIeHHLIM IIOCTYHOM K BJICKTpOHHOﬁ

6I/I6J'II/IOT6KC MockoBckoro monurexa

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

I/IHTepHeT-pecprH BKJIKOYAKOT y‘Ie6HO-MeTO,Z[I/I‘IeCKI/IC MaTrcepuajbl B OJJCKTPOHHOM BHIC,

MpeJICTaBICHHBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTreMaTndecKkoro o0pa3oBaHuUs»

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

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

Ilone3nrie y‘IC6HO-MeTOI[I/I‘l€CKI/Ie n I/IH(I)OpMaLII/IOHHBIe MaTcpHuaJibl IPECACTABJICHBI Ha caiiTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL peCypcCoB I/IH(1)OpMaLII/IOHHO-TeHeKOMMYHHKaHHOHHOﬁ CeTHU «I/IHTepHeT» JJIsI OCBOCHUS

JTMCHUIUIAHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5. JIMueH3u0HHOoE ¥ CBOOOTHO pacnpocTpaHsieMoe IPorpaMMHoe odecrnedyeHmne
1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemenHble npogdeccnoHadbHbIe 0a3bl JAHHBIX U HHPOPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

Ilepedyensb pecypcoB cetu UHTEpHET, IOCTYNHBIX AJI OCBOCHHM S JUCUMILIUHbI:

HaumenoBanue Ccbuika Ha pecypce HoctynHocTh

NudopManMOHHO-CIIPABOYHbIE CHCTEMBI

HocTtynHa B cetn
Wntepuer 6e3
OTpaHUYCHUHN

https://stackoverflow.co

Stack Overflow
m/

HNudopmannonnsie pecypesl Cetu

Koncynrastiloc http:// www.consultant.ru | loctymao

14


https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
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ITopran ®@enepanbHbIX
roCyJapCTBEHHbIX
00pa30BaTeNIbHBIX CTAaHAAPTOB
BbICLIEr0 00pa30BaHUs

http://www.fgosvo.ru. JlocTymHO

JIeKTPOHHO-0MOINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ JlocTymHa B CeTH
Hurtepuer 6e3
OTpaHUYCHUU

IPR Books https://www.iprbookshop | Jocrynna B cetu
.ru/ Hutepuer 6¢3
OTpaHUYCHUHN

IIpodeccnonanbubie 6a3bl JAHHBIX

baza maHHBIX HaydHOU http://www.elibrary.ru HocrymHo
3JICKTPOHHOU OMOIIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymnHo
MOJIUTEeMaTHUeCKas pe)epaTUBHO-
oubmorpadudeckas u
HayYKOMETPHUYECKas
(bubmmomeTpuueckas) 6aza TaHHBIX

5. MaTepuajbHO-TEXHUYECKOe o0ecnevyeHne U CIUIIUHbI

MaTepI/IaJ'ILHO — TexHu4eckasg 0asa YHUBCPCUTETA obecreynBaeT IPpOBEACHUC BCCX BUIOB
3aH$ITI/II\/'I, npeaAyCMOTPCHHBIX y‘IC6HI>IM IJIaHOM, U COOTBCTCTBYCT I[GI\/'ICTByIOHII/IM CaHUTApHBIM H
IMPOTUBOIIOKAPHBIM IIPpAaBUJIAM U HOpMAaM.

Kadenpa «MaremaTuka» He pacrnojaraeT COOCTBEHHBIM ayJIWTOPHBIM (OHAOM U
UCMOJb3YyeT YUeOHbIe ayAUTOPUH U3 0011ero (POHIa YHUBEPCUTETA.

HpI/I H€O6XOI[I/IMOCTI/I JJISL IMPOBCACHU A HHTCPAKTUBHBIX MPAKTUYCCKUX 3aHSITHHA

HCIOJIB3YIOTCA KOMIIBIOTECPHBIC KJIACChl YHUBEPCUTETA.

6. MeToanueckne peKOMeHIAlNU
6.1. MeToguyeckue peKOMeHAALMHU 1JI51 TPenoaaBaTes
110 OPraHu3annu 00y4eHus:

[Ipexxne Bcero, cienyer oOpaTUTh BHMUMAaHHUE CTYICHTOB Ha TO, YTO MPAKTHYECKH BECh
M3y4aeMbIil MU MaTepHall He TpeOyeT Kakoi-In0o CHeruatbHON (IOTOTHUTEIBHOM) MOATOTOBKH
Y BIIOJIHE MOXET OBITh YCIIEUTHO M3y4YeH, €CII CTY/IeHTHI OyAyT MOCemaTh 3aHATHs, CBOEBPEMEHHO
BBITIOJIHATH JIOMAIlTHAE 3aJlaHusl U TI0JHh30BaThesa (MPU HEOOXOJUMOCTH) CHCTEMOM IIAHOBBIX
KOHCYJbTAaIlMil B TEYCHHE KaXJO0ro cemectpa. Bomenmme B kypc JImHeiHON anreOpbl pa3aeins
SIBJISIIOTCS KJIACCUYECKUMH, B TO K€ BpPEMs OHU MPAKTUYECKH OPHUEHTHUPOBAHBI, TaK KaK UMEIOT
IIMPOKOE PACIpPOCTPAHEHUE NJisi PEHIeHUs Pa3HOro poja 3ajady BHYTPU CAMOW MaTeMaTHUKU U
MPUKIATHBIX 3a7a4. VX OCBOGHHME TOMOXKET CTYACHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO M
SICHO CTPOUTh YCTHYI0O U NHUCBMEHHYIO pe€yb, YCHEIIHO MNPHUMEHSTh HAKOIUICHHbIE 3HAHUS B
npodeccuoHanbHOM NeSTeIbHOCTH.
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HeoGxomuMo ¢ camoro Hauana 3aHATHH pPEKOMEHAOBaTh CTYAEHTaM OCHOBHYIO U
JOTIOJIHATENBHYIO JINTEPATYpPy, @ B KOHLE CEMECTpa aTh CIIMCOK BOIPOCOB IUIA MOATOTOBKHU K
3ayery.

Ha nepBoM 3aHATHM IO JUCLHUILIMHE CIEeyeT 00513aTebHO NPOMH()OPMUPOBATh CTYICHTOB
0 BHJIE ¥ popMax TEKyIeH U IPOMEKYTOYHON aTTeCTAlUN MO TUCIUILIMHE, CPOKAX UX
IIPOBEJEHUS, YCIOBUAX JOIYCKA K IPOMEKYTOYHOM aTTeCTalluu, IPUMEHAEMBIX BUJAX
IIPOMEKYTOUHOTO KOHTPOJIS.

W3moxeHne TEOPETUYECKOr0 Marepuaa IOJDKHO CONPOBOXKIATHCS WILIIOCTPATUBHBIMU
pUMEpaMH, THIATEIBHO OTOOPAaHHBIMHU IPEMOAABATENEM TaK, YTOOBI TEXHHUECKUE TPYAHOCTH U
BBIKJIAJKU IIPU PEIICHUU 3aJa4d HE OTBJICKAJIM OT TIJABHOIO: OCMBICICHMS HIEU U CYTH
IIpUMEHsIEMbIX MeTos0B. CiieqyeT BCerja YKasbplBaTh IIPUMEPBl IPAKTUYECKOIO IPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUH U (popmyi.

[IpakTuyeckue 3aHATHS JOJDKHBI OBITH OPraHWU30BAHBI IpENojaBaTeleM TaKHM 00pazoM,
qTOObl  OCTAaBAJOCh BPEeMs Ha IEPUOAMYECKOE BBIOJHEHME CTYACHTAaMH  HEOOJbIION
CaMOCTOSITENIbHOM pabOThl B ayIUTOPUH IJIs1 IPOBEPKU YCBOEHUS U3JI0KEHHOIO MaTepuasa.

[IpenonaBatenb, BeOyUIMH NPAKTUYECKHE 3aHATHS, JOJDKEH COIVIACOBBIBATH Y4EOHO-
TEMaTUYECKUM IJ1aH 3aHATHH € JIEKTOPOM, UCIIOIb30BaTh €IUHYIO CUCTEMY 0003HAYEHUH.

[TpenonaBarento cieayeT 100MBaTHCS CUCTEMATUYECKON HENpephIBHOM paboThl CTYAEHTOB
B TE€YEHHUE CEMECTpa, HEOOXOJUMO BBISBIATh CHIIBHBIX CTYJIEHTOB MU IPHUBJIEKaTh MX K HAay4dHOH
paboTe, K y4acTHIO B pa3HOT0 pOja OJMMIIMAgaX U KOHKypcax.

CTyneHT JOKEH OIYIaTh 3aMHTEPECOBAHHOCTh MPEI01aBaTENsl B JOCTHXKEHUN KOHEYHOIO
pesyabTara: B HOpUOOpeTeHUH OOy4yarolMMHUCS MpPOYHbIX 3HAaHUH, YMEHUH M BIAJCHUA
HAKOIICHHOH nH(pOpMaIMe s peeHus 3a1a4 B popeCCUOHATBLHON 1A TEIbHOCTH.

OO0pa3oBarenbHbIe TEXHOJIOTHH.

[TpoBenenue 3aHATUN M aTTECTAIIUI BO3MOXKHO B JUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHCTeMBbl AHMCTaHIMOHHOro oOyuyeHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenport «MaremMaTukay 3JIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pazaenam
nporpammsl (cm. 1. 4.4).

[Topsimox mpoBeneHUs: pabOT B JAMCTAaHIMOHHOM (hopMare yCTaHaBIUBAETCS OTIEIbHBIMU
pacropsKeHUsMHU IPOPEKTopa 1o yueOHol paboTe u/uiu eHTPOM y4eOHO-METOAMYECKONH PabOTHI.

6.2. MeToauyeckue yKazaHus i 00y4ar0MXCcs M0 0CBOEHUIO

AUCHUTIINHBI
Pa3nes: 31eMeHTHI THHEHHON aaredpnl
Martpuubl u onpenenutenu. IIpexrne Bcero, CTyA€HT IOJKEH MOHSTh, YTO MAaTpHUIla — 3TO TabiuIa
qucen (MpuyeM 3Ta Tabiauia MOXKET UMETh OJJUHAKOBOE YUCIIO CTPOK U CTOJIOIOB, a MOXKET OBITh U
MPSIMOYTOJIBHOM), @ ONpEAETUTENIb- 3TO YMCIIO0, 3allMChIBAEMOE B BUJE KBAJApPAaTHOW TaOJMUIBI, TO
€CTh OIPEJEeNINTENIN CYIIECTBYIOT TOJBKO Y KBaJpaTHBIX MaTpull. Crenyer oOpaTHTh ocoboe
BHUMaHHE Ha OINEpalMI0 YMHOXXEHMSI NPSIMOYTOJIBHBIX MaTpUll U TOHSATh, KaKUM MOJIy4aeTcs
NOPSAOK  MaTpuilbl — TMpou3BeaeHus. OCOOCHHOCTh MAaTpHl] TaKXKe COCTOUT B TOM, UTO
MIPOM3BE/ICHNE MATpUI] HE NEPEeCTaHOBOYHO, TO €CTh CIEAYeT 00sA3aTeIbHO YOEAUTHCS B ITOM,
pELIUB COOTBETCTBYIOIIME 3a/1aui. BakHbIM sBIsieTCS MOHATHE oOpaTHOW MaTpuibl. Hajno 3Hath
yCIIOBHE CYLIECTBOBAHMSI OOpAaTHOM MaTpHIIbl M aJlTOPUTM ee moctpoenus. [locie ee BbrunciaeHus
1es1ecoo0pa3Ho JieNnaTh MPOBEPKY MPaBHIBHOCTH PELICHMs, BBIIOIHHUB OIEPAlUI0 YMHOXKEHUS
(ToyKHA MONYYUTHhCSA eaquHUYHasg Mmatpuna). [Ipu uzydeHun ompenenurteneil Haj0 YETKO YCBOMTD
MOHATUS  MHHOpPA, aIreOpandyeckoro JOMOJHEHMs, 3HaTh MHOTOYMCIIEHHBIE  CBOWMCTBA
onpeaenutensd. Jns OCBOEHHS TEXHMKH BBIYHMCIEHUS OIpeneiuTeneil ueirecooOpa3Ho, BbIOpaB
MIPOU3BOJILHBINA OMpEAETUTENb BBIIIE TPETHEr0 MOPSIKA, PACKPBITh €ro Pa3IUYHBIMU CIIOCOOAaMHU,
MpPUMEHsIST pa3joKeHUe W MO CTpokaM M 1o cronbmaMm. OOpaTuTe BHHMMAaHHE, KaKue CTPOKHU
(cTonmOubl) MpennoyTUTEIbHEE BBHIOUPATh IS PACKPBITHUS ONPEACTUTENsS, YTOOBl YIPOCTUTH €ro
BbruuciieHne. Oco0eHHO 3((EKTUBHO BBIYMCICHUE ONPENEIUTEN C MOMOLIBIO 3JIEMEHTAPHbIX
npeoOpa3oBaHui, MPUBOMSIIUX €ro K TpeyroibHOMY Buay. Ilpu u3yueHHM pemieHuil cucteM
nuHeWHbIX anreOpanyeckux ypaBHeHui (CJIAY) oOparutre BHUMaHUE, MPEKIE BCEro, HA TOHITHE
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pELIEHNs] CUCTEMBI U YCIIOBHS CYIIECTBOBAHHUS PEILIEHUN B 3aBUCUMOCTH OT COOTHOLIEHMS MEXKIY
paHroM MaTpULbl, PAHTOM PACHIMPEHHON MATPUIbl CUCTEMBI U YMCIIOM HEM3BECTHBIX M YPaBHEHHIA.
OOparuTe BHHUMaHHE Ha ycioBusi npuMmeneHus: Gopmyn Kpamepa u meroma oOpaTHON MaTpPHIIBL
BuumarenbHO pazOepute mpuUMepbl pelieHHs] TPOU3BOIbHBIX CUCTEM JHHEWHBIX alreOpandecKux
ypaBHeHHI MeTozioM ["aycca (BBeZeHne 0a3UCHBIX U CBOOOIHBIX MIEPEMEHHBIX ).

Pa3jnes: DiieMeHTBI BEKTOPHOI ajaredpbl

[Ipu m3yueHUH NAaHHOM TeMbl HEOOXOAMMO OOpaTHTh BHUMAaHHME Ha JMHEWHBIC ONEpaluy Hal
BEKTOpaMH, Ha TOHATUS JIMHEWHON HE3aBUCHUMOCTH M JMHEHHONW 3aBUCHMOCTH BEKTOPOB, Ha
(dbyHIaMeHTaIbHOE TIOHSTHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPOBAHHOTO 0Oasmca),
Ha pa3JIoKEeHHE BeKTopa Mo 0asucy. 3HaTh ONpeiesieHue, FTeOMETPUUYECKUE CBOMCTBA CKAJISIPHOIO,
BEKTOPHOTO ¥ CMEIIAHHOTO MPOU3BENEHUS BEKTOPOB, (HOPMYJIBI ISl UX BBIUYMCIICHUS B BEKTOPHOU
U B KoopAuHATHON (opme. OOs3aTeNbHO 3HATH U YMETh MPOBEPSTH YCJIOBUS OPTOTOHAIBLHOCTH,
KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTHU BEKTOPOB.

Pa3nesi: koMIJIeKCHbIE YHCJIa 1 MHOTOYJIEHBI

B sTOoM paszene, npexje BCEro, HaJo MOHSTb, YTO KOMIUIEKCHOE YHUCIIO SIBUIOCH PAaCHIMPEHUEM
MOHATHSI JEHCTBUTENBHBIX YMCEIN, 3HATh OMpeeleHne U TpH (HOPMBI 3aITUCH KOMIUIEKCHOTO YHCIia
(anreOpanyueckyro, TPUTOHOMETPUYECKYIO M IOKa3aTeIbHYI0), TE€OMETPUUYECKYI0 HHTEPIIPETAIIIO
KOMIUIEKCHOTO YMCJIa M B3aMMHO-OJHO3HAUYHOE COOTBETCTBHE MEKIYy MHOMXECTBOM KOMILJIEKCHBIX
YUCeJT U MHOXKECTBOM TOYEK KOMIUIEKCHOW TUIOCKOCTU. 3HaTh (opmyny Oinepa. KommiekcHbie
qrclia MOKHO M300pakaTh C TIOMOIIBbIO BEKTOPOB HA KOMILIEKCHOH TuiockocTu. [loatomy oneparuu
CIIO’)KEHHSI M BBIYMTAHHUS KOMIUIEKCHBIX YHCENI MOTYT OBITh CBEICHBI K ONEpalUsM CIOKEHUS U
BBIUUTAHUS COOTBETCTBYIOLIUX BEKTOPOB. Hajo 3HATh U yMETh BBIMOJIHATH OMEPAMA YMHOKEHUS,
JICJICHUsI, BO3BEICHUS B IIOJOKUTEIbHYIO CTEHNEHb KOMIUIEKCHBIX YHCEN, 3alliCaHHBIX B
TPUTOHOMETPHYECKON (opMe, H3BICUEHHUS KOPHS N-OM CTEreHU U3 KOMIIJIEKCHOTO YHCIA.
Cnenyer oOpaTuTh BHUMaHUE HA TO, YTO MHOKECTBO KOMIUIEKCHBIX UHCEIl SBJISETCS 3aMKHYTBIM,
TO €CTh Jt00as anreOpanyeckas onepanus HajJ KOMIUIEKCHBIMU YHCIaMU HE BBIBOJUT 3a MPEIeIbl
o0jacTh KOMIUIEKCHBIX uucesl. Hano 3HaTh pasziauyHble BHABI Pa3jOKEHUS MHOIOWIEHa Ha
MHOXHTEJH JUIs CIy4aeB, KOTJa CpeIud KOpHEH MHOrouwieHa MOTYT ObITh KpaTHbIE, KOMIICKCHbIE
KOpHU. OTH cBeJeHUs OyIyT HCIOJb30BaThCs, HAlPUMEpP, B MHTETPAIbHOM HCUHUCICHUM NpU
BBIUMCIIEHUM HWHTETPAJIOB OT JpOOHO-pallMOHANbHBIX (YHKIMHA, NpH pELIeHUH JIMHEHHBIX
OJTHOPOJHBIX JU(depeHIINaTbHBIX YPABHEHUH N-TO MOPsAKA C MOCTOSHHBIMU KO3 puilineHTaMu.
Pazgen: AHanuTH4yeckasi reoMeTpust

[Ipyn m3ydyeHUH aHAaTUTHUYECKONH TI'E€OMETPHUM CIIEYyeT, MpPEeXJIe BCEro, MOHSTh, UYTO €€ 3aJadeu
ABIISICTCA U3yUEHHE Fe€OMETPUUECKUX OOBEKTOB MPU MOMOIIM aHAIUTHYECKUX METOJO0B aJre0phl U
MaTeMaTHYecKOro aHaiu3a. B OCHOBE Takoro MmoaxoAa JEKUT METOJA KOOpAMHAT, BIEpPBbIE
cucreMaTuyecku npuMeHeHHbld P. Jlekaprom. OCHOBHBIE NMOHATHUS T€OMETpUM (TOYKa, IpsMasd,
IJIOCKOCTh) SIBJISIFOTCSL HEOIPEAETIsieMbIMU, U JUISI UX ONHCAHUS MPUMEHSETCS aKCMOMATUYECKUI
METOJI, TMO3BOJISIONIMM yCTaHOBUTh B3aUMHO OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM
TOYEK MNPSMOMl M MHOXXECTBOM JIEUCTBUTENbHBIX YHCENT M, TaKUM OOpa3oM, BBECTH CHUCTEMY
KoopauHaT. Hamo 4eTko ycBOUTH pa3nuyHble (OPMBI ypaBHEHUH MPSIMOM U TUIOCKOCTH YMETh
MEepexXoIUTh OT OJHOU (GopMbl K Apyroil. CieayeT OCMBICIUTh U YCIEIIHO MPUMEHSTh PELIeHUS
KJIACCHUYECKHMX 3aJ]ady AHAJIUTHYECKOW TeOMETPUU O B3aMMHOM pACMOJOKEHUU MPSIMBIX U
IUIOCKOCTEH, YMETh OIpeneisTh YIJIbl M PACCTOSHUSA MEXAY Ppa3IndHbIMU T'€OMETPUYECKUMU
o0BEKTaMHU.

VYcnemHoe n3ydeHue AUCHMIUIUHBL «MareMaTuka», mpruoOpeTeHne HeoOXOAUMbIX KOMIETEHIINH,
YMEHUI M HaBBIKOB BIJIQJICHUS MaTEeMaTHYECKUM almapaToM TpeOyeT OT CTYAEHTOB OOJIbLION
caMoCTOATeNbHON paboThl. Heo0xomuMo oOpaTuTh BHUMaHHUE, YTO KOJIHMYECTBO YaCOB, OTBOJUMBIX
Ha CaMOCTOATENIbHYIO pabOTy B COOTBETCTBHMM C Y4YeOHBIM IUIAHOM, OOJbIE 4YHCIA 4YacoB,
OTBOJIMMBIX Ha BCE BHJIbI Ay TUTOPHBIX 3aHSATHIA.

CamocrosarenbHas paboTa sIBISIETCSI OJHUM M3 BUIOB Y4eOHBIX 3aHsATHH. Llenb camocrosTensHON
paboThl — MPAKTUUECKOE CAMOCTOSTEILHOE MOJTyUYeHUE CTYIeHTaMH HaBBIKOB pabOThI B IPOrpaMMe
MaTEMaTHYECKOTI0 MOJIEIIMPOBAHUS, pACCMAaTPUBAEMBIX B IIPOLIECCE U3YUEHUS TUCLUIIIMHBI.
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AynutopHas caMOCTosITeNTbHAsi paboTa Mo AWCIMILIMHE BBHITOTHSACTCS Ha yUEOHBIX 3aHATHUAX TOJ
HEMOCPEJACTBEHHBIM PYKOBOJICTBOM MPENOIABATEINSI U MO €r0 3a/IaHUIO.

BueaynutopHas camocTosTeNnbHAsE padoTa BBIMOIHACTCS CTYAEHTOM IO 33JaHUI0 IMPEroiaBaTels,
HO 0e3 ero HemoCPEJACTBEHHOIO yYacTHs.

3aoauu camocmoamenvHoil padbomel cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEILHON yueOHON paboThI;

- OCBOGHHUE COJICPIKAHUS TUCHUTLIINHBI;

- yrayOseHue coiep KaHusi U OCO3HAHUE OCHOBHBIX MOHSTUN JUCIMILIIUHBL

- UCHIOJB30BAHUE MaTepuana, COOPAaHHOTO M MOJYYCHHOTO B XOJ€ CAaMOCTOSITEIbHBIX 3aHATHN IS
3¢ PeKTUBHON MTOATOTOBKHU K 3aYETY.

Buowt éneayoumopnoii camocmoamenvHoil pabomol:

- BBINIOJIHEHUE PAaCcUEeTHO-TpapuuecKux pador;

- IOJIrOTOBKA K 3a4eTy;

- IOATOTOBKA K CEMUHAPY;

JIist BBITIOJTHEHUsT JTIOOOTO BHUAA CAMOCTOSITEIBHOM pabOThl HEOOXOAMMO MPONTH CIIECTYIOIINE
STarbl:

- OIIPEJIEICHNE LIEJIU CAaMOCTOSATENbHON padOTHI;

- KOHKpeTHU3allus MOo3HaBaTeIbHOM 3a1a4u;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENTLHON padoTe;

- BBIOOP aJIEeKBaTHOTO CrIoco0a AeHCTBUS, BEIYIIETO K PEIICHUIO 3a/1a4H;

- IJIJAHUPOBaHUE pabOThI (CAMOCTOSTENILHOMN WM C IIOMOILBIO [IPENoaBaTelisl) Ha/l 3aJaHUEM;

- OCYIIECTBJICHHE B TMPOIECCE BBIMOIHEHUS CAMOCTOSTENIbHONM pabOThl  CaMOKOHTPOJIS
(TPOMEKYTOYHOTO ¥ KOHEYHOTO) PE3YJIbTATOB pa0OTHI M KOPPEKTHPOBKA BHITIOTHEHHS PAOOTHI;

- pedekcus;

- Ipe3eHTaIus padoThI.

7. DOHJ OLIEHOYHBIX CPEJACTB

B npouiecce 00ydeHHs UCMONB3YIOTCS CIAEAYIOUINE OLIEHOUHbIE JOPMBI CAMOCTOSTENHHONH PabOTHI
CTYJICHTOB, OIICHOYHBIE CpEJCTBAa TEKYIIErO0 KOHTPOJIA YCIEBAEMOCTH U TPOMEKYTOUHBIX
aTTEeCTalHM:

- pacueTHO-rpadudecKrue padboThI;

- KOHTPOJIbHBIEC PAOOTHI;

- TECTUPOBAHUE;

- 3a4eT.

O1eHOYHBIE CPENICTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIC 3aJaHUs
WHIUBUAYAIBHO AJIS1 KaXI0T0 00yUYaroerocs.

B pesynbpTaTe ocBOCHHS TUCIUIUIMHBI (MOYJIsT) GOPMUPYIOTCS CIEIYIONTNE KOMITETCHITNH

KOI[ KOMIICTCHIIUHU HaunmeHnoBanue KOMIICTCHIIMU BBIITYCKHUKA

OIlK-1 Crioco0eH MPUMEHSITh €CTECTBEHHOHAYYHBIE M OOIIEHHKEHEPHBIE
3HaHUA, METOJAbl MATEMATUYCCKOI'O aHAJIM3a 1 MOJACINPOBAaHNA,
TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO UCCIIEJIOBAHUS B
poheCCHOHATHHON JIEATETbHOCTH

7.1 MeTtoabl KOHTPOJISI 1 OLICHUBAHUS Pe3yJIbTATOB 00y4YeHUsl

HanmenoBanue
Bun xkonTpOns
KOHTPOJIS Kparkast xapakTepucTiKa KOHTPOJIS
Ne n/mt pE3yIbTaTOB
pe3yNbTaToB Pe3yNbTaTOB O0YUEHUS
o0yJeHus
o0OyueHus
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PacueTHo-
1 rpadudeckas
pabora

Texymmit

OOyuarommiicst B TEUEHUE cemecTpa
CaMOCTOSITEIIbHO BBITIOJIHACT PSII PACUETHO-
rpadgudeckux pabor mo Teme pazaena. I[lpum
IPOBEPKE MPETo1aBaTeNlb OLIEHUBACT KAYeCTBO
odopMIIeHHSI, IPAaBUIIBHOCTh PACUETOB.

2 KonTponbnas

pabora Tewymymii

Pemenue KOHTPOJIbHOM paboThI
OCYIIECTBIIICTCS HA IOCJIEAHEM 3aHATHH
uszydaemoro pasnena. KonrtpombHas pabota
BBINIOJIHACTCSI ~ WMHAMBUAYAJIbHO  KaXKAbIM
cryaentoM. Ilpu mpoBepke IMpernoaaBaTenb
OLICHMBACT TPABHIBHOCTh HPOU3BEICHHBIX
pacyeToB.

3 Tect Texymuit

TectupoBaHue MNPOBOAUTCS Ha IOCIEAHEM
3aHATUM U3y4aeMoW Tembl. TectupoBaHue
OCYILLECTBIIsI€TCS,  JUOO  HpU  MOMOIIU
KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHUS, JINOO
C HCIIOJIb30BAaHUEM BBIIAHHBIX TECT-3aJlaHHM
Ha OymaxxHoM HocuTene. B pamkax
TECTUPOBAHUS poBepsieTcs 3HaHUe
TEOPETHUECKOM 0a3bl.

4 3auer [TpomMexyTouHbIi

[IpomexxyTounas arrectanus OOydyarOIIMXCS B
dopMe 3adeTa MHPOBOAUTCS IO pPE3yIbTaTaM
BBIMIOJIHEHUSI BCEX BHJOB Yy4eOHOW paboTshl,
MIPEYCMOTPEHHBIX Y4€OHBIM IJIAHOM I10 JAaHHOMN
JUCLMIUIMHE,  IPU  3TOM  y4YUTBIBAKOTCS
pe3yabTaThl TEKYILIErOo KOHTPOJIA YCIEBAEMOCTH
B TedeHHe ceMecTpa. OuneHka cTeneHu
JOCTHKEHHUSI  OOyYaroIIMMHCS  IJIAHUPYEMBIX
pe3yabTaToB  OOydeHHs MO  JUCLHUIUIMHE
MIPOBOJIUTCSA IIPENOIaBATEIIEM, BEYLINM
3aHATUSA 110 JUCLHUILUIMHE METOAOM DKCIIEPTHOMN
OLICHKU. ITo uToram MIPOMEKYTOYHOU
aTTecTalMyd 10 JUCLUILIMHE BBICTABIIACTCA
OLICHKA «3aYTCHOY, WM «HE 3a4TCHO.

7.2.

IIIkana 1 KpUTEPUN OLICHUBAHMS PE3yIbTATOB 00y4YeHH S

[Tokazarenem olieHMBaHUS KOMIIETEHLMI Ha pa3IMYHbIX dTanax uxX (GOpMUPOBAHUS SIBIISIETCS

JOCTHIKCHUC 06y‘-IaIOIJ_II/IMI/IC}I IUIaHUPYCMBIX PE3YJIbTATOB O6y‘~IeHI/I$I MO JUCIHUIIIIMHE (MOI[y.TIIO).

Kpurtepun onenuBanuns

IMoka3arennb 5 3 4 5
3HATH: OO6ygarommiics OOGyuaronuiicst OOGyuaronuiics OO6yuaronuiicst
TEOPETHIECKHE JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
OCHOBBI JINHEHHOH MIOJIHOE OTCYTCTBHE HETOJTHOE YaCTHYHOE MOJTHOE COOTBETCTBHE
anreOphl 1 WJIM HEJIOCTATOYHOE COOTBETCTBHE COOTBETCTBHE CIEeTYIOIINX 3HAHUM:
aHAJIUTUYECKOMN COOTBETCTBHE CIEAYIOIINX 3HAaHUM: | CIEAYIOIIMX 3HAHUM: | TeOpeTHUeCcKue
T€OMETPHH, CIEAYIONINX 3HAaHUM: TEOPETUIECKUE TEOPETUIECKUE OCHOBBI IMHEHHOH
KOMIUIEKCHBIE YHUCTIA. | TEOPETHUYECKUE OCHOBBI JINHEHHOM OCHOBBI JINHEHHOM anreOpe! 1
OCHOBBI JINHEHHOU anreOpel 1 anreOpel 1 AHAIUTUYECKOU
areOpel U AHAIUTUYECKOM AHAITUTUYECKOM TEOMETPHH,
AQHAJIUTUYECKOU TeOMETpHH, reOMETPHH, KOMILJIEKCHBIE YHCIIa.
TEOMETPHH, KOMIUICKCHBIC YUCIa. | KOMIUICKCHbIC yucia. | CBOOOIHO omepupyer
KOMIUJIEKCHBIE YHCIIA. . Honyckarores proOPETEHHBIMHI
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HE3HAYMTENbHbIE 3HAHUSAMH.
OIINOKH, HETOYHOCTH,
3aTpyJHEHHS IPU
AHATTUTHYECKUX
oTeparmsiX.
YMeETh: OOyuarommiics He OO6y4atontmiics OO6yqatontmiics Obyuarommiics
penraTh 3agaun 1 YMEET Ui B JIEMOHCTPHUPYET JIEMOHCTPUPYET JEMOHCTPHPYET
YIPAKHEHHS HEJIOCTATOYHON HETIOJIHOE YaCTHYHOE MIOJTHOE COOTBETCTBHE
UCIIONIB3YSl OCHOBHBIE | CTEIIEHU YMEET: COOTBETCTBHE COOTBETCTBHE CIIEAYIOIINX YMEHHUIA:
METOJIbl, U3YUCHHBIE | pelIaTh 3aa4yu 1 CJICAYIONINX YMEHUH: | CIIENYIOIMX YMEHUU: | pelaTh 3a1a4d U
B Kypce JIMHEHHOM yIIpaXHEHHS peniats 3agauu U peniats 3aga4u 1 yIpaXHEHHS
anredpe u UCIIONb3Ysl OCHOBHBIE | YIIPa)KHEHMs yIpa>KHEHHS UCIIOJIb3YS] OCHOBHBIE
AHAIMTHYECKOH METO/Ibl, H3YYCHHBIE UCIIOJIb3Ysl OCHOBHBIE | MCIIOJB3YSl OCHOBHBIE | METO[Ibl, U3yUCHHbIE
TeOMETpUH; B Kypce JINHEeHHO METOJIbl, U3YYEHHBIE | METO/Ibl, U3y4YEHHbIC B Kypce JIMHEHHOM
OTIEPHPOBATE C anredpe n B Kypce JTHMHEeHHON B Kypce JTHMHeHHON anredpe u
KOMIUTEKCHBIMU aHAITNTHYECCKON anrebpe u anrebpe u aHATUTHYECKOH
YHCITaMH. TEOMETPHH; AHATMTHYECKOH AHAJTUTHYECKOH TeOMETpPHUH;
OTIEpUpPOBATH C TeOMETpPHUH; T€OMETPHH; OIIEpUPOBATH C
KOMIUTEKCHBIMHA OTIepUPOBATH C OTIEpUPOBATH C KOMIUIEKCHBIMH
YHUCIIAMH. KOMIUTEKCHBIMHA KOMIUTEKCHBIMHA yucnamu. CBoOOHO
YHCIaMH. YqUCIaMU. Y MEHUS onepupyer
Jomyckarorcst OCBOEHBI, HO NpUOOPETEHHBIMHU
3HAYUTEIbHbIC JIOIYCKarOTCs YMEHHSIMH,
OIINOKH, HEe3HAYMTENIbHbIC NPUMEHSET UX B
MIPOSIBIIAETCS OIIMOKH, HETOYHOCTH, | CHTYyalHsIX
HEJIOCTaTOYHOCTh 3aTpyJHEHHS IPU TIOBBIIICHHOMN
YMEHUH, 110 Py AHATTUTHYCCKUX CJIOXKHOCTH.
MOKa3aTeeH, oTeparusx, mepeHoce
oOygaromuiics YMEHUI Ha HOBBIE,
HCTIBITHIBAET HecTaHJapTHbIC
3HAYUTEIbHBIC CHUTYaIIH.
3aTpyIHEHUs IPU
OTIepPUPOBAHUH
YMEHUSIMH TIPH X
MepeHoce Ha HOBbIE
CUTYAaIHH.
BJIaJeTh: OOyuaromuiics He | OOyuaromuiics B OO6yuatommuiics Ob6yuarommiics B
HaBbIKAMHU BJajeeT WIH B | HEIOCTATOYHOMH YaCTUYHO BJIQJICET: HOJIHOM 00BbeMe
MPUMEHECHHUS HEJIOCTaTOYHOH CTETICHH BIIA/ICET: HaBBIKAMU HABBIKAMH | BIIAJICET:
JMHEHHON anreOpbl 1 | CTENEHHU BIAJICET HaBbIKAMU HABBIKAMH | IPUMEHEHUS HaBBIKAMHA
AHATMTHYECKOH HaBbIKAMHU MPUMEHEHHUS JMHEHHON anreOpbl 1 | IPUMEHEHHUS
TEOMETPUH K [IPUMEHEHHUS JTUHEHHOU anreOphl 1 | aHATUTHYECKOU THEHHON anreOphl 1
€CTECTBEHHOHAYYHbIM | JIMHEHHO anreOpsl M | aHAINTHIECKON reOMEeTPHUH K AQHAITUTHYECKOH
(puznueckum n AHAIUTHYECKOM reOMETPHUH K €CTECTBEHHOHAy4YHbIM | TE€OMETPHHU K
TEXHHUYECKUM) reOMETPUH K €CTEeCTBEHHOHAay4YHbIM | (pu3nuecKuM u €CTECTBEHHOHAYYHbBIM
3a/1a4am. €CTECTBEHHOHAYYHBIM | ((U3UUECKUM H TEXHUYECKHM) (pm3mueckum n
(pusrueckum n TEXHUYECKHM) 3a/1a4am. TEXHUYECKHM)
TEXHUYECKHUM) 3aJa4dam. Haseiku ocBoensl, HO | 3amagam. CBOOOIHO
3amadam. OO6yuqatommiics JIOTTYCKAIOTCSA IpUMEHSET
WCTIBITHIBAET HEe3HAYMTENbHbIE TIOJTy4EHHbIE HaBBIKH
3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, | B CHTYaIHsAX
3aTpyJHEHHS IpH 3aTpyJHEHHS IPU TTOBBIIIEHHOMN
NPUMEHEHUT AHAJTUTHYECKUX CIIOYKHOCTH.
HaBBIKOB B HOBBIX orepanusx, IepeHoce
CUTYaISIX. YMEHHH Ha HOBBIE,
HECTaHAAPTHEIC
CUTYaIHH.

HIkana oueHMBaHUS MPOMEKYTOUYHOM aTTECTAIIMM: 3a4eTa.

\ MIxaJja oneHUBaAHUA

\ Onucanue
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3auTeHo

BeimonHeHsl Bce 00s3aTeNbHBIE YCIOBUS TOATOTOBKM CTYAEHTA K
IIPOMEKYTOYHOM  aTTeCTaluy, IPEAYyCMOTPEHHBIE  IPOrpaMMON
quciuiuinHel.  CTyneHT JEMOHCTPUPYET COOTBETCTBHE 3HAHMU,
YMEHUH, HaBBIKOB IPUBEICHHBIM B TAaOJIHIIAX IMOKa3aTelneil, onepupyer
NpPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSMH, HABBIKAMH, IIPUMEHSIET UX B
CUTyalMsX IIOBBIIIEHHON cioxHocTU. IIpu 3TOoM Moryr ObITh
JIONYLIEHbl He3HAYUTENbHbIE OLIMOKH, HETOUHOCTH, 3aTPyIHEHUs IIPU
AQHAJIMTUYECKUX Ollepalusax, IIEPEHOCE 3HAHUN M YMEHUU Ha HOBBIE,
HECTaHIapPTHBIC CUTYaLUH.

He BbinonHeHbl 00s13aT€NbHBIE  YCIOBUSL TMOATOTOBKM CTYACHTA K
MPOMEXYTOUYHON  aTTecTallid, MpPEeIyCMOTPEHHbIE  MPOrpPaMMOi
JTUCHUIUIIUHBI, WU CTYIACHT JEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE
3HAHWUN, YMEHUW, HABBIKOB NPUBEICHHBIM B TaOJHIAX IMOKa3aTeNei,

He 3auteno

3HAHHMH,
HCIBITEIBACT

JIOTIYCKAIOTCS 3HAUUTENIbHBIE OIINOKH,
0 psafy IIOKa3areleu,
3aTpyHEHUS
3HAHUSAMHU U YMEHUSIMU IIPU UX IIEPEHOCE HA HOBBIE CUTYALUU.

YMeHHﬁ, HAaBBIKOB
3HAYUTCIIBHBIC

MMPOABIACTCA OTCYTCTBUC
CTYACHT

IIpU  ONEPUPOBAHUU

HIxa/jia oueHMBaHUs TEKYLIEr0 KOHTPOJIS.

HaumeHnoBanune KOHTPOJIsS
pe3yIbTaTOB OOYUECHHUS

[IIxana orteHuBanus

Omnucanue

Pacuerno-rpaduueckas padota

Otnuuno - Pabota cnana B
CPOK, pacueTHas U
rpaduueckas 4yactu
BBITIOJIHEHBI BEPHO, JTNOO
UMEIOTCS HE0YETHI, HE
BIIUSIIOIIME HA KOHEYHBIN
pe3yJIbTar.

Xopomuio - pacyeTHas 4acTh
BBITNIOJIHEHA BEPHO, B
rpau4ecKoil 4acTu ecTh
3aMEYaHUs

Y IOBJIETBOPUTEINIHHO - B
pacyeTHOM 4acTH €CTh
3aMeyaHusi, METOA
BBITIOJTHEHUS TpadudecKon
4acTH BbIOpaH BEPHBII
HeynoBnerBopurensHo - B
pacueTHoM u rpaduyecKoit
YacTsAX eCTh rpyOble
3aMeyaHusl.

3aganue Ha PI'P BeigaeTcs Ha
IIEPBOM 3aHITUU
COOTBETCTBYIOIIETO pa3zena
JMCITATIIINHGBI U CAAETCS 110
OKOHYaHHUH U3YUYEHUS
COOTBETCTBYIOLIETO paszzena
gucuuniauHel. PI'P 1oimkHBI
OBITH BBLIMIOJHEHBI U
0()OpMIIEHBI B COOTBETCTBUHU C
TpeOOBAHUSIMHU METOANYECKUX
yKa3zaHui Kadeapsl.

Konrponbnas padora

OtnuyHO - PaboTa BEICOKOTO
Ka4yecTBa, ypOBEHb
BBITOJIHEHUS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
coJiepKaHue Kypca OCBOEHO
MOJTHOCTHIO, 0€3 poOeIoB,
HE00XOAUMBIE IPAKTUYECKHE
HaBBIKM pabOTHI C OCBOCHHBIM
MaTepHaioM c(hOPMHPOBAHBI,
BCE MIPEAYCMOTPCHHBIE

3ammTa TeEMbI BKIFOYAET
pereHue 3a1ad B ayJIMTOPUH B
TE€YEHUE OJIHOM Naphl U
MPOXOAUT MOCTIE U3YICHHS
COOTBETCTBYIOIIETO

pazzaena. bunersr cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OIICHUTH CHOPMHUPOBAHHOCTH
KomnereHuii. Ha oTBeThI
otBomuTcA 1,5 yaca.
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porpaMmMoi 00ydeHHs
yueOHbIE 3aJaHHS BBITIOJHEHBI,
1100 HEKOTOPbIE U3
BBITTOJIHEHHBIX 33aJaHUN
COJIepKaT He3HAUUTEIbHbIE
OLINOKHU

Xopomio - YpoBeHb
BBIIIOJTHEHUS pa0OThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUi, TEOPETUYECKOE
coJiepKaHue Kypca OCBOEHO
YaCTUYHO, HO MTPOOEITBI He
HOCAT CYIIECTBEHHOI'O
XapakTepa, HeoOXOMMbIe
[IPAKTUYECKHE HAaBBIKU PaOOTHI
C OCBOCHHBIM MaTepUaIoOM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOpBIE BU/IbI 3a]IaHUI
BBITTOJIHEHBI C OIIMOKaMHU.

Y 10BIETBOPUTENBHO -
Teoperuueckoe copepxaHue
Kypca OCBOCHO YaCTUYHO,
HEOO0XOAMMBIC IPAKTUIECKHE
HaBBIKU pabOThI HE
c(hOpMHUPOBAHBI, OOJILITUHCTBO
IIPENYCMOTPEHHBIX
MIPOTrpaMMOMH 3aJJaHNI He
BBINOJIHEHO; IPU
JOTIOJTHUTEIBHOU
CaMOCTOSITENIbHON paboTe HaJ
MaTepuajoM Kypca BO3MOXKHO
MOBBIIIEHUE KaueCcTBa
BBITTOJTHEHUS YI€OHBIX
3aJlaHUM.
HeynosnersopurensHo -
Teopernueckoe conepxaHue
Kypca He OCBOEHO,
HE00XOAMMBbIE IPAKTUYECKHE
HaBbIKU PabOTHI HE
c(OpMHPOBAHBI,
MPeyCMOTPEHHbIE
IporpamMMoii 3a1laHust He
BBITIOJTHEHBI

TecTtupoBanue o NPONACHHON
TEME

Tect conepxur 20 3agaHui,
MpaBWIbHBIN OTBET Ha 1
3a/1aHle COOTBETCTBYET |
6ammy. Bpems TectupoBanus -
30 munyT. CTyneHTy
MIPEAOCTABIISICTCS JIBE MOIBITKH
JUTSL TIPOXOKJECHUS TECTA.
MaxkcumanbHasa olcHKA 3a TECT
- 20 GaynoB. TecT cuuTaercs

TectupoBanue
OCYILIECTBISIETCS, TUO0 IpU
MIOMOIIY KOMIIbIOTEPHOMI
CUCTEMBI TECTUPOBaHMUSL, T1OO0
C MCIIOJIb30BAaHUEM BBIJAHHBIX
TeCT-3aJlaHui Ha OyMaKHOM
Hocutene. Bpems
tectupoBanud 30 MuH. 3aTeM
OCYILIECTBIISIETCS POBEPKA
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YCIIEIIHO MPONACHHBIM, €CITH TeCcTa IpernoaBaTeieM u
cTylleHT nain ne menee 60% BBICTABJISIETCS OLIEHKA
MPAaBUJIBHBIX OTBETOB (HAOpall | COTJIACHO METOJUKHU

He MeHee 12 6ajuioB). BBICTABJICHUS OIICHKH.

7.3. Ouenounvie cpeocmea
7.3.1 Texkymuii KOHTPOJIb

Komnnexkm 3a0anuii ona evitnonnenusn paciemnuo-cpaguueckux paoom (PI'P)
PI'P Nel, uacmy 1

-1 1 0 2 0 2
A=1 3 2 B=|0 -3 3
3aganue Nel. JlaHbl MATPHILBI 40 -3, bl

. 2 T
Boinonuute geiicteus; A +8B°

2 2 _
3amanue No2. [Tpo1oDKUTh TaHHOE MATPUYIHOE PABEHCTBO (24+3B)" 44" —6A4B =1

U TIPOBEPUTH €ro0 Ui MaTpull A U B u3 mepBoro 3agaHusl.
3asanue Ne3. Beluuciuth onpeenuTeb IByMs ClIoco0aMu: pa3iokKeHHEM I10 IIEPBOIl CTPOKE U
Pa3IoKEHNEM IO IEPBOMY CTOJIOLLY.

1 0 -1 2
02 1 -1
1 1 -1 1
11 -2 1
3aznanue Ne4. J{nst naHHOM MaTpHllbl HallTH 0OpaTHYI0 MaTpully. CienaTh MPOBEPKY.
1 0 2
1 10

-1 2 3
3azanue NeS. Pemnte MaTpuyHOE ypaBHEHUE AXB =C (naiitn X). Crienats IIPOBEPKY.

PO S N R

3asanue Ne6. Haiitu panr MaTpuisl.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Nol, 3a0anus no pewienuro cucmem JUHEHHBIX a/12e0pauiecKux ypagHeHui

3aganue Nel. Pemuts cucremy meronom Kpamepa. Cnenate mpoBepKy.
X t4x,—x; =-2

2x, +2x,+3x, =7
3x,+6x,—2x; =1

3ananue No2. Pemuth cucremy u3 Nel meTogoM oOpaTHON MaTpHUIBI.

3aznanue Ne3. Pemnts cucremy u3 Nel merogom ["aycca.

3amanue No4. PemunTh HEOTHOPOIHYIO CUCTEMY MeToioM ['aycca. Haiitu oOmiee pemenue u
YaCTHOE pEILICHHUE.




X +X, +2x;+3x, =5
3x,+2x, —4x, - 2x, =1
5x,+4x, + 4x, =11
3anmanue NoS. Pemuts omHOpOAHYIO crcteMy MetofoM ["aycca. Halitu obmiee pemenue u OCP.
2x, +6x, =9x, -9x, =0
4x, —5x;,+x,=0
3x,+3x, = Tx; —4x, =0
X, —3x, +2x;+5x, =0
PI'P Nel, uacmp 2

3aznanue Nel. [loka3arb, 4TO BEKTOPHI . s p 00pa3yroT 0a3uc B IPOCTPAHCTBE U PA3IOKUTh
m=(1,-1,2),n=(2,0,3), p=(-2,-11),a =(5,-4,13).

BekTop ¢ 10 3TOMY Oa3mcy:

— 7 _
3aganue Ne2. Jlaubl BekTopsl ' u . BBISCHUTH — KOJUTMHEAPHBI JIK BEKTOPBI ¢ 1 b

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

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

. Haittn , €clu

3amanue Ne4. [lan

3aznanue NoS. [lpu kakux 'x' BEKTOpbI ayb HEePIEeHIUKYIIAPHBI?
a=(x;1;-4),b =(x-3;12;x).

3aganue Ne6. HaiiTu ruiomans napasuiesiorpaMmma, IOCTPOCHHOTO Ha BekTopax ¢ u b

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

m|=12,

A
ﬁ\:3,(ﬁ,ﬁ)=%.

3aganue Ne7. Haiitu mtomans Tpeyroabanka ABC, ecu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
a,b,c

c
3azanue Ne8. JlaHbl BEKTOPBI >~ . BBIAICHUTB — KOMILJIAHAPHBI JIM BEKTOPHI. ECIM BEKTOPHI HE

. ab,c
KOMIUTaHAPHBL, TO HAUTH 00beM NapajuleNenuie1a, HOCTPOEHHOr0 Ha BEKTOpax — ° ° |

OTIPEETUTh — KaKyt0 TPOUKY OHU 00pa3yroT.

a(l;-1;5),b(2;4;-2),¢(3;051)
3aganne No9. Jlns nuHeirHOTO onepaTtopa A 3amaHbl 00pa3bl 0a3UCHBIX AIEMEHTOB
Ae,, Ae,, Ae, e.e

e,e

3 ABG 2> €3 o HaiiTy 06
. 3amnucaTh MaTpully oneparopa A B 06a3uce U Haiitu oOpa3

anmeMeHTa X .
e,—2e,, Ae,=e —e,+4e,, Ae,=2e +2e,6 +3e,
1 2 32

3ananue Nel(. Haiftu co6cTBeHHbIE 3HAUE€HUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO OIepaTopa,

A= ( 4 é) .
3aJJaHHOTO B HEKOTOPOM 0asuce MaTpuiiei
PrP No 1, uacms 3

[ 7l [
Bamarme Nel. Tpsmas | mpoxomut uepes Touxy A mapamnensno Bextopy 7 . TTpsivas 2
npoxoaut uepes Touky B nepnenamkynsapuo Bextopy 7 . HaifTi Touky nepeceueHus mpsMBIX 1

A4(355), ¢ (1;3), B(0;5), n(=3;4).

YTOJI MEXAY HUMH, €CITU
/ [ o
3apanue No2. Jlana mpsimast '. [Ipsimass 2 TpOXOAMT uepe3 TOUKU A u B Haiirn paccTosHue OT

[ [ .
TOYKU NEPECeUCHHsS MPSIMBIX ' M * JI0 MpsIMOM  °.
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/- x=-8t-3
Py =3t+4, A(4;0),B(7;3), 1,:9x-12y+2=0.

3aganue No3. Hailitu paccTosHUE OT TOUKHU M, 10 wiockoctn & | mpoxozsiei uepes Touky A
MEPICHIUKYIISIPHO BEKTOPY ﬁ, eciim M, 0; 1; 7), A(Z; -1; 4), ﬁ(6; 22; -3).

3aganue No4. HaiiTi yroa MexIy IIIOCKOCTEI0 ¢ M IIIOCKOCTBIO B , IPOXOAAIIEH Yepe3 TOUKHU
A, B u C’ comn & Sx+y+4z-28=0, A(5;2;5),B(3;7;0),C(—4;-3;-1).
3ajanue NoS. 3amucarth KAHOHMYECKUE YPABHEHHS TPSIMOM, 3aIaHHOW OOIIMMH YpaBHEHHUSMH.
X+2y-9z-10=0;
{3x+4y+82—24 =0.

3aganue No6. HaiiTu TOUKy nepecedeHus npsamoit I v nnockoct @ n YTOJ MEXIy HUMH.
;X 2y z-1

3 4 -2

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

3ananue Ne7. [lpsmas l npoxoauT uepe3 Touku 4 u B. Ilpsamas l IIPOXOJHUT Yepe3 TOuKy M

. [, 1
NepreHIuKyIIpHO wiockoctn & . HaliTu yrom Mexay mpssMbIMA ' U > U BBISICHUTH — JICXKAT JIH
OHHU B OJIHOH INIOCKOCTH WJIM CKPELIUBAOTCS.

A9;-3:1), B(4:4;,-5), M (-L11;-11), a:2x+3y—z—-1=0.

2 2
(x+3) s

Baganme Ne8. Jlnst naumoii kpusoit 49 25 yKazaTb (POKYyChI, SKCIICHTPUCHUTET,
IUPEKTpHCHL. [1oCTpOUTh KpHBYIO, H300pa3uTh (POKYCHI, AUPEKTPHUCHI.

9x* —25y" —18x+200y —616=0

3azanue Ne9. [IpuBecTn ypaBHEHHE KPUBOI K

KaHOHHWYCCKOMY BUY U ITOCTPOUTH KPUBYIO.

Ilpumepul 6apuanmoe KOHmMpoOLHLIX padom
Bapmuanr.

1. Haiiti 3Ha4eHUs: MAaTPUYHOIO MHOTIOUYJIEHA F(4)
s 5 -1 0
f(x)=—x+2x"—x+3,4 —[ ; 2}
-2 0 8 1 =5
3 -1 7 2 4
-8 2 -6 -3 -13
-3 13 5 17
12 1
3 -5 3
7 -1

2. HaiiTu panr MaTpuIbl IPUBEACHUEM K CTYIIEHYaTOMY BHLY

3. BeruucnauTs onpenenuTens NpUBeIeHUEM K CTYIIEHYaTOMY BUY
4. Haiftu matpuily, oopaTHyto JaHHOH (a). PemuTh MaTpuuHoe ypaBHeHUE (0)
1 2 1

35 3 1 -2 2 3 5
2 7 -l (—3 4 JMX z( 3 -1 0 ]
(a) (6)

5. Pemutsb cucreMy ypaBHeHUH. YKa3zaTh oOlIee U OJIHO YaCTHOE peleHue (a).
Pemuth cucreMy ¢ TOMOIIIBIO 00OpaTHOM MaTpuIlsl U o hopmynam Kpamepa (0)

25



4x,+9x, —5x, —8x, =5 X +2x,+x;,=5

3x,+7x,—2x, —4x, =4 3x,=5x, +3x; =7
(@) 2x, +5x, +x;+3x, =3 ©) 2x,+7x, —x; =13
Bapuant
1. Pacricats pasnoxenue Bektopa X no Bektopam P> 47
x={5,—12,1} p:{l,—3,0} q={l,—1,1} r:{O,—1,2}
2. Konnuneapns! mu Bektopsl ¥ u 4?2
a=1{2,0,1} b={-23,1} p=2a+2b g=3a-2b
3. Jlana nupamuja ¢ BeplIMHaAMU B TOYKaX 44,44, .
A4,(-2,4.8) 4,(4,-12) A;(-8,7,10) A4,(-3,4,-2)
Haiitu:
a) yroi Mexay pedpamu A4, : 44,
0) o0beM HpaMUIBI
. 44,4,
B) JUIMHY BBICOTHI OMYIIIEHHON Ha TpaHb 3
') HAalTHU AJMHY MEIUaHbI, IPOBEICHHYIO U3 BEPIINHBI 4 ¢ pebpy A4,

(&) [

4. BEIYUCIUTH miomaiab mapajuiciorpaMmma, noCTPOCHHOI'O Ha BEKTOpax @y ba _ Yo MCxKAy
4] (A"

sextopamu © u 9

v ey T
a=2p+q b=p-3q p|=2 g|=2 —y
Bapuant
1. HaliTi paccTosiHEE OT TOYKH M, IO TUIOCKOCTH (M1M2M3 ):

M,(-9;10;2) M, (0;7;-4) M,(4;8,-1) M,(-2;13)

xX+y+z-2=0
.. |lx—y-3z+6=0
2. BeimucaTh KAHOHMYECKOE ypaBHEHHE TIPSIMOIA:
x—=2 y-3 z+l
1 1 4 yx+y+2z-9=0

P(0;-13) N

3. HaiiTu Touky nepeceueHus npsMOM U IIIOCKOCTH:

4. Haiitu TOUKy R CHMMETpPHYHYIO Touke I OTHOCHTENBHO TIpsAMOi ¥
x-1_ y =z

1 -1 1

5. Hanucatp ypaBHEHHE TUIOCKOCTH & MpoXozsieil yepe3 TOUKy M, U NEePICHIUKYISIPHO
(MM,). M,(3:2;0) M, (415) M,(2-1;4)

MpAMOi1 : , , .

6. HaiiTi kocunyc yriaa Mesxay miockocTsamu &1 i %2

o, :3x=y+3=0 o,:x-2y+5z-10=0

Bapuanm 3a0anuii mecma
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-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -I3

1.1. HaifTu panr maTpuiibl IpUBEICHUEM K CTYIIEHYaTOMY BUIY =3B 5

(l —2} _(—2 3 sj
1.2. Pemiuth MaTpU4YHOE ypaBHEHHE -3 4 3.-1°0

X +2x,+x,=5
3x, =5x, +3x, =7

1.3. Pemutsh cuctemy no ¢popmynam Kpamepa 2% +Tx, —x; =13

2.1. Hanicate pasno:eHue BEKTOpa * 10 BeKTOpam paor ¥={5,712.1)  P= {L-3.0} :
q= {1,—1,1} r= {0,—1,2}

2.2. BeIucnuTh 1monia s napauiesorpaMmma, HOCTPOSHHOTO Ha BeKTopax 4 u b a _ YTOJI MEXY
ey Y

BEKTOpaMu Pyd

iy Y i [A') Uy () o i a _E
a=2p+q b=p-3q |p|=2 g|=2 4
2.3. Jlana nupamua ¢ BepIIMHAMHU B TOYKaX 44,4, A“. 4 (6’1°3), A2(6’ _2’_3), 4, (2’2’0),
A4,(-5,1,0)

y A A, A
Haiitu ninuHy Menuanbl, MPOBEICHHYIO U3 BEPIIMHBI 1 K pedpy 2773
x=2 y-3 z+I

3.1. Haiitu TOuKy nepecedeHust psiMOii U TUIOCKOCTH: | 1 4y ¥Ty+22-9=0

P

. . 7. P(0;-1;3
3.2. Haiitu Touky ‘! cummeTpuuHyto Touke £ oTHOCHTENBHO TIPAMOIL I (0:-1:3) "

x—1 _y
1 -1

1

3.3. Hamucath ypaBHEHHE TUIOCKOCTH & MPOXOsIIEH Yepe3 TOuKy My HEePICHIUKYISPHO
(MM,). My(3:2:0) M, (41:5) M, (2:-1;4)

psAMOI
X +4y°

4.1. lana xpuBas BTOPOro MopsiIKa ~12x+16y+16=0 [Tony4nTh KAHOHUYECKOE YPaBHEHUE

KPHUBOMW U ITOCTPOUTH .€€

r r ’

€.,6,, € ,6, ,6;

4 2. COCTaBI/ITI)  MaTpuLy I nepexoaa oT 6a3Hca % k Oasucy , ecnu

el = Ze1 +32 +ex, e, =e—e, +e‘; e‘ —e, +2e, +e

7.3.2 IIpoMesKyTOYHAA aTTECTALMS

Bonpocut k 3auemy (1 cemecmp ounoii popmot 06yuenus)
Marpuiipl, TUIIBI MATPHLL. OIIK-1
Onepanuu ¢ MaTpuilaMu, UX CBOWCTBA. OIIK-1
YMHOXEHUE TPSIMOYTOJIbHBIX MAaTPHIL. OIlK-1
Martpuynas ¢opma 3aIMCH CUCTEMBI IMHEWHBIX aJIreOpandecKuX ypaBHEHUH. OIIK-1
Onpenenurenu U UX CBOKCTBA. OIIK-1
[Tonsarue onpenenurtens. MUHOPHI B anTeOpandecKue TOTMOJTHEHHUS. OIlK-1
CucTtemMbl TUHEHHBIX aNTeOpanvdecKux ypaBHEHHUM, OCHOBHBIC TIOHATHS U OIIK-1
OIpEEIICHUS.
IIpaBuio Kpamepa penienusi CUCTEM JTMHEMHBIX YpaBHEHUM. OIIK-1
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OOGparHas MaTpHIla U €J1 BEIYUCICHUE. Y CJIOBUE CYIIIECTBOBAHUS OOpaTHOM OIIK-1
MaTpHULIbI.
Pemenue cucrteM TMHEHHBIX anreOpanvdecKux ypaBHEHHH METOI0M OOpaTHOM OIIK-1
MaTpHULIBI.
Meron ["aycca pelieHusi CUCTEM JIMHEWHBIX YPaBHEHHI. OIIK-1
PewieHne npon3BOIbHBIX CUCTEM JIMHEHHBIX ypaBHeHUN MeTonoM ["aycca. OIIK-1
Panr matpunel. Teopema Kponekepa — Kanesnnu. OIIK-1
OnHOpoHBIE CUCTEMBI JIMHEWHBIX ypaBHEHUI. Kputepuil cyiecTBoBaHus OIIK-1
HETPUBUAJIBHBIX PELICHUM.
ITonsiTHe BeKTOpa M TMHEHHBIC ONEepaIiiy HaJl BEKTOpaMmH, cBoiicTa oneparuid. | OITK-1
JluneliHasi KOMOMHAIUS BEKTOPOB. OIIK-1
JIuHeitHas HE3aBUCUMOCTD U JIMHEHAs 3aBUCUMOCTb T€OMETPUUYECKUX OIIK-1
BEKTOpOB. Kpurepuii JIMHENHON 3aBUCHUMOCTH.
[Tonsitue 6a3uca. KoopanHaTel BEeKTOpa. OIIK-1
OpToHopmMupoBaHHBIH 0a3uc. Pa3noskeHne BeKTopa 1o BeKTopam Oasuca. OIIK-1
Ynops104eHHasi TPOWKA BEKTOPOB. OIIK-1
CkansipHoe, BEKTOPHOE M CMEIIAHHOE ITPOU3BE/ICHUE BEKTOPOB B OIIK-1
OPTOHOPMHPOBAHHOM Oa3uce.
Y cnoBusi OpTOrOHAJIBHOCTH, KOJUIMHEAPHOCTH U KOMILIAHAPHOCTH BEKTOPOB. OIIK-1
JInHeiHbIe NPOCTPaHCTBA. OIIK-1
Martpuna nepexojia ot 6a3uca K 6a3ucy. OIIK-1
CoOcTBEHHbIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS] MATPHILIBL. OIIK-1
Cucremsl koopauHaT. [lekapToBbI MPSMOYTOJIbHBIE KOOPAUHATHI Ha mockoctu U | OIIK-1
B IIPOCTPAHCTBE.
[TossipHast cucremMa KOOpAUHAT. OIIK-1
Pa3nuyHble TUIIBI YPABHEHUH IIJIOCKOCTH U IIPSMOM. OIIK-1
Boruncnenue paccTossHUNM MeXay IByMsl TOUKaMHU, TOUKOM U npsimoid, Toukoit u | OIIK-1
IJIOCKOCTBIO.
Brluncnenue paccTosHUsI MEXKY CKPEIMBAIOIIMMHUCS MPSIMBIMH. OIIK-1
Brruncnenue yriioB Mexy IByMs IPSAMBIMH, IPSMOM U IJIOCKOCTBIO, ABYMS OIIK-1
MJIOCKOCTSIMHU.
KpuBblie BTOpOro nopsiika uX reOMETpUYECKHUE CBOMCTBA U yPABHEHUSI. OIIK-1
[IpuBeeHne KpUBOI BTOPOro MOPsAIKa K KAHOHUYECKOMY BHULY.
KaHoHHYeckHe ypaBHEHHUs HJUIMIICA, TUIIepO0JIbl, Hapabobl. OIIK-1
YpaBHEHME TOBEPXHOCTH BTOPOTO MOPSAKA. OIIK-1
Kanonudeckue ypaBHeHUs cepbl, JITUTICOUIA, KOHYCOB, TUIIEPOOIOUIOB, OIIK-1

1apaboJIoN10B.
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