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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

K OCHOBHBIM 1I€TISIM OCBOEHUS TUCLUILINHBI «JIMHelHast anredpay ciieayeT OTHECTH:

- BOCIIUTAHHE y CTYJCHTOB O0IIEH MaTeMaTHIeCKON KyJIbTYPHI;

- IPUOOpETeHNE CTYJCHTaMH [IMPOKOT'0 Kpyra MaTeMaTHYECKUX 3HaHUH, YMEHHI 1 HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYJEHTOB K MHAYKTUBHOMY U J€AYKTHUBHOMY MBIIUICHUIO HAPSAY
C pa3BUTHEM MAaTEMaTU4YECKOW MHTYULINN;

- YMEHHE CTYJEHTaMU pa3BUBAaTh HaBBIKU CAMOCTOSATEIBHOIO U3YUEeHHs Y4eOHON 1 HayqHOI
JUTEPaATYpBl, COEPIKALIEH MAaTEMAaTUYECKUE CBEICHUS U PE3yJIbTaThI;

- TOJArOTOBKY CTYJIEHTOB K JEATEIbHOCTH B COOTBETCTBUU C KBaJU(PUKALMOHHON
XapaKTepUCTUKON OakanaBpa 110 HallPaBICHUIO, B TOM YHciie (pOopMUpPOBaHHE YMEHUH HCIIOIB30BATh
OCBOEHHbIE MaTEMaTUYECKHE METO/IbI B MPOPECCUOHATBHON AESITENbHOCTH.

- IOIFOTOBKY BBICOKOKBAJIM(PHULIMPOBAHHBIX KaIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LU(POBOIA

TypOYJIEHTHOCTH U BBICOKUX TEXHOJIOTMUYECKUX PUCKOB COBPEMEHHOM UPPOBOI SKOHOMUKHU.
K ocHOBHBIM 3a1a4aM OCBOEHUSI TUCUMIUIMHBI «JIuHeHas anreOpa» cienyeT OTHECTH:

- OCBOCHHC CTyACHTaMM OCHOBHBIX HOHS[TI/II\/’I,

METOJIOB,

dbopmupyomux  00IIyIO

MaTEMaTHYECKYIO MTOJIMOTOBKY, HEOOXOIUMYIO AJIsl YCTICITHOTO PEIICHUs TPUKIIATHBIX 3a7a4;
- ¢opMHpOBaHHUE Yy CTyJeHTa TpeOyeMoro Habopa KOMIIETCHIIMM, COOTBETCTBYIOIIHUX €TO
HAPAaBIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

OOydeHne 1O AUCIHUIUIMHE

«JIluneitHas anreOpa»

y 00yYaroUMXcs CIEeIYIONINX KOMICTCHIIUN:

HampaBjieHO Ha (opmupoBaHue

Koa v HaumeHoBaHue
KOMIIeTeHII NI

HNHaukaTopsl 10CTHAKEHUS
KOMIIeTeHIINHU

HanmeHoBanue noxkasareis
OLICHUBAHUSA

OIIK-1. [TpumeHsTH
€CTECTBEHHOHAYYHbIE U
OOLIEMHKEHEPHbIE 3HAHUS,
METObl MATEMaTHYECKOTO
aHaM3a ¥ MOJICJIMPOBAHUS B
npogeccHOHATBHON
JeSITeTbHOCTH

HOIIK-1.1. [Torumaer
TEOPETUYECKHE OCHOBBI
€CTECTBCHHOHAYYHBIX U
TEXHUYECKUX JTUCIUTUINH,
OCHOBHBIE 3aKOHBI
(YHKIIMOHUPOBAHUS 0OBEKTOB
npodeccrnoHaIbHOM
NeSITeNIbHOCTH;

NOIIK-1.2. ITpumenser Ha
MPaKTUKE MaTeMaTHYeCKre
METOJIbI JIUISl aHATN3a U
MOJIETTUPOBAHUS PA3ITUYHBIX
ACTIEKTOB (PYHKIIHOHUPOBAHUS
00BEKTOB MPoheCcCHOHATHLHOM
JeSATEILHOCTH;

HNOIIK-1.3. Baageer
HaBBIKaMU aHAJIM3a U CUHTE3a
aBTOMATHU3HPOBAHHBIX CHCTEM
Y UX DJIEMEHTOB C YIETOM UX
cnienuduky.

3narb: Teopernueckue
OCHOBBI JTUHEHHOU areOphl U
AQHAJIUTUYECKON r€OMETPHH,
KOMILJIEKCHBIE YUCIIA.

YmMmern: Pemarts 3amaun u
YIPaKHEHUS UCTIOJIb3YsI
OCHOBHBIE METOJIBI,
W3YYEHHBIE B Kypce JIMHEHHON
anreOpe M aHATUTUYECKOU
TEOMETPUH;, OTIEPUPOBATH C
KOMIIIEKCHBIMH YHCJIaMH.

Buagers: HaBbIKaMu
IIPUMEHEHNUs IMHEHHON
anreOpbl M aHATUTHYECKOH
TEOMETPHH K
€CTECTBEHHOHAYYHBIM
(pu3HUECKUM U TEXHUUECKUM)
3a1a4am.




2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Huctunnuaa otHocuTrcs K Moaymio  "MartemaTH4ecKue W €CTeCTBEHHO-HAyYHbBIC

JTUCIUILIMHBL" 00s13aTenbHON yacTu O0510ka b1 «lucuunmuasl (MOIyTn)».

OOITI:

I[I/ICHI/IHJ'II/IHa HCMMOCPCACTBCHHO CBsA3aHa CO CICAYIOIUMHU OUCHUIUIMHAMHW W IIPAKTHUKaAMH

JleTanu MexaTpOHHBIX MOJyJiel, poOOTOB U X KOHCTPYHUPOBAHUE
JluHamMKa KMJKOCTH U ras3a

MatemaTHueckre OCHOBbI pOOOTOTEXHUUYECKHUX CUCTEM
MarematruuecKkuil aHaiu3

Meroasl 1 cpencTBa U3MEPEHUN

MexaHuka poOOTOB U MEXaTPOHHBIX MOJYJIeH

CreunanbHble TJIaBbl MAaTEMaTUKU

Teopus aBTOMaTH4eCKOrO yIpaBiIeHUS

®uznka

DU3NYECKUE OCHOBBI DIIEKTPOHUKHU

DKOHOMHYECKas OLIeHKA 3(P(EKTUBHOCTH UHKEHEPHOTO IIPOEKTa
DNEeKTPOTEXHHUKA.

3 CTpyKTypa M cofep:KaHHe U CHUILTHHBI
OO01mast TpyA0€MKOCTh JUCIUIUINHBI COCTaBIISACT 3 3a4eTHBIC equHuUIbl, 108 gacos.
3.1 Buasbl yueOHOii padoThl M TPYA0EMKOCTh

3.1.1 Ounas ¢popma oOydeHus

Ne Bia yue6Hoii paGoTh1 KoanuecrBo | CemecTpbl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 48 48
B Tom uncrne:
1.1 | Jlexkuun 16 16
1.2 | CemuHapckue/npakTHYECKHUE 3aHATHS 32 32
1.3 | JlabopaTopHbIe 3aHATHS 0 0
2 | CamocTosiTeJibHAs1 padoTa 60 60
B ToM uucre:
21 | PI'P 26 26
2.2 | llonroToBka K ceMUHAPY 24 24
2.3 | IlogroroBka K 3K3aMeHY 10 10
3 | [IpoMexxkyTOUHasI aTTECTAIMUS
3auet/mud.3auer/sK3aMeH - DK3aMeH
Hroro 108 108




3.2 TemaTnuyecKuii MJIaH U3yYeHUS TUCIIUITIMHBI

n/n

Pa3genbl/TeMbI
TUCIHHUIINHBI

TpyaoeMkocThb, yac

Bcero

AyautopHas padorta

Jlexuun

Cemunapckue/
MIPAKTUICCKHE
3aHSITHS
JlaGopaTopHbie
3aHATHS

[IpakTnueckas

IMOATOTOBKA

CamocTosTeIbHAS
padora

Pazgen 1. DiieMeHTHI JUHEHHOMI
ajnreodpbl

IR
N
o

o

N
o

11

Tema 1. Martpuupl, 1eiicTBUs Haj
MaTpULAMHU.

N
o

1.2

Tema 2. Onpenenurend, uX CBOMCTBA
U BbIUUCIICHHE. MaTpuyHas 3anuch
CUCTEMBI JINHEWHBIX YPABHECHUM.

1.3

Tewma 3. OOpaTHast MaTpHIla U €€
BbIYMCIICHHE. MaTpuyHas 3aruch
CHCTEMbI JINHEHHBIX YPAaBHEHHUM.

14

Tema 4. CucteMsl JIMHEHHBIX
anreOpanvecKux ypaBHEHUH,
OCHOBHBIE MTOHSITHUS U OTIPEICTICHUSI.
Pemenne cucremM TUHEHHBIX
ypaBHeHui MeroaoM Kpamepa,
METOJIOM OOPAaTHOW MaTPHIIBI

1.5

Tewma 5. Pemrenne cucreM JTMHENHBIX
ypaBHeHul MeronoM ['aycca. Panr
Matpulel. Teopema Kponekepa-
Kanemnn.

1.6

Tema 6. Meron ['aycca B
MIPOU3BOJIBHBIX CUCTEMAX JTUHEUHBIX
ypaBHeHUN. OJTHOPOJAHBIE CUCTEMBI
JINHEVHBIX YPAaBHECHUMU.

Pa3pnea 2. BekTopsl.

34

10 0

20

2.1

Tema 1. JIunelinble omnepanuu Haj
BEKTOpPaMH, UX CBOMCTBA. JInHEITHbIE
KOMOMHAIMK BEeKTOPOB. JIMHEHHO
HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBbIE
CHUCTEMBI BEKTOPOB.

2.2

Tewma 2. Ilonstue 0a3muca.
Koopaunatsl BexTopa.
KonnuHeapHOCTh, OpTOTOHATBLHOCTE U
KOMILJIAHAPHOCTh BEKTOPOB.

2.3

Tema 3. CxanspHOE NpOU3BEACHUE
BEKTOPOB U €ro CBOMCTBA. BekTopHOe
NIPOM3BEICHUE JIByX BEKTOPOB, €T0
CBOMCTBA.




2.4

Tewma 4. CmenianHO€ MPOU3BEICHHE
TpeX BEKTOPOB U €r0 CBOMCTBA.
Brruucnenue oobema
napasuieNnenumneaa. Y cioBue
KOJJTMHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMIUTAHAPHOCTU BEKTOPOB.
OpToHOpMUPOBaHHBIH Oa3uc.
Brruncnenue ckaisipHOTo, BEKTOPHOTO
Y CMENIAaHHOTO NMPOU3BEICHUI
BEKTOPOB, 33JJaHHBIX KOOPJAUHATAMU B
OPTOHOPMHMPOBAHHOM Oa3uce.

2.5

Tema 5. JIuneliHble IPOCTPAHCTBA.
PaszmepHoCTh 11 0a3UC JIMHEHHOTO
MIPOCTPAHCTBA.

Martpuua nepexojia ot 6a3uca K
6a3ucy nmpeodpa3oBaHre KOOPAUHAT
BEKTOpa MpU U3MEHEHUH Oazuca.
CoOcTBEeHHbIE BEKTOPHI U
coOCTBEHHBIC 3HAYCHUS JIMHEHHOTO
oreparopa.

Pasznen 3. KoMiiekcHbie yuc/ia u
MHOTI'04JIeHbI

14

3.1

Tema 1. MHOXECTBO KOMIUIEKCHEIX
yucen. Dopmbl 3aMUCH KOMIUIEKCHBIX
qHCel.

3.2

Tema 2. Onepanuu Haj
KOMILUIEKCHBEIMH YHMCIaMH.
Paznoxenne MHOro4JIeHa Ha
MHOXHUTEIM OCHOBHAs TeopemMa
anreOpol

Pa3zgen 4. AnaauTnueckas
reoMeTpus

22

12

4.1

Tema 1. Cuctemsl kKoOpAMHAT.
PasnuuHble TUIIBI ypaBHEHUN
IJIOCKOCTH

4.2

Tewma 2. PaznuuHble TUIIBI ypaBHEHHAN
IIPSIMOM Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anMHoe pacnosioxeHue
MIPSAMBIX HA MJIOCKOCTH U B
IIPOCTPaHCTBE. Brruncienue
pacCTOSTHUN MEXAY ABYMsI TOUKaMH,
TOYKOH U npssMoi. Bzanmuoe
pacnoioKeHne MIOCKOCTEM.
Beruncnenue paccTosHUN MEXKIY
TOYKOHU U TNIOCKOCTBIO

4.4

Tema 4. Kpusbsle BTOporo nopsiaka ux
reOMETPUYECKUE CBOMCTBA.
YpaBHEHHS AIUTUTICA, TUTIEPOOITHI,
napa6osel O011ee ypaBHEHUE KPUBOH
BTOpOro nopsuaka. Ilpusenenue




KPHBBIX BTOPOT'O IMOPAAKa K
KaHOHHUYCECKOMY BUY. HOBerHOCTI/I
BTOPOTO IMOpsAKa

Hroro | 108 16 32 0 0 60

3.3 ConepxaHue TUCHUNTHHBI

BBenenune

[Ipenmer, 3anaun u cojuepkaHue TUCUUILTUHBL. OCHOBHBIC ATalbl PA3BUTUS AUCIUIUIMHBIL.
CtpykTypa Kypca, ero MecTO U poJjib B TIOJIFOTOBKE OakajgaBpa, CBSA3b C IPYTUMHU JTUCIUTIIHHAMHU.

Pa3zgea 1. DiieMeHTBI JIMHEHHOM aJre0pbl

Tema 1. MaTpuubl u onpeaeJnuTe M.

[Tonstue Mmarpuubl. Buasl matpun. [eiictBus Hax matpunamu. Onepanuu HaJl MaTpULAMU U
ux cBoicTBa. OrmpenenuTenu, UX CBOMCTBAa M BbuucieHUs. [IoHATHS MUHOpPA U anreOpandeckoro
JononHeHusa. PasnoikeHue omnpefenuTens MO 3JI€MEHTaM CTPOKM MM CcTonOua. Beruncinenue
OIIPEACIIUTENEH PA3IIMYHOTIO MOPsIKA.

OOpaTHas MaTpulla U aJIFOPUTM €€ BBIYUCIICHHUS. DJIeMEHTapHbIe MPeoOpPa30BaHUs MATPHII.
[TpuBeneHre MaTpHIIbl K TMAarOHAILHOMY WM TpamnelueBUAHOMY BUAY. Martpuunas ¢popma 3anucu
CUCTEMBbI JIMHEHHBIX alredpandeckux ypaBHeHUN. PaHr MaTpuiibl.

Tema 2.Pemienue cuctem JHHEHHBIX aJIre0panyecKuX ypaBHEHHH.

Cucrembl JTUHEHHBIX anreOpanvyeckuxX ypaBHEHUN, OCHOBHbIE MOHATHUSA. Pemnienue cucrem
JUHEHHBIX YpaBHeHHH MeTo10M Kpamepa, meToiom oO0paTHoit MaTpuilsl, MeTosioM ["aycca. Teopema
Kponekepa — Kanemnu. Pemienne npou3BOIbHBIX CUCTEM JIMHEWHBIX YpaBHEHUN MeToq0M [aycca.
Pemenne oqHOPOAHBIX CUCTEM JIMHEMHBIX ypaBHEeHUW. KpuTepuii CyniecTBOBaHNS HETPUBUAIBHBIX
pelIeHu.

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. JluneiiHple omepanuu HaJ BEKTOpaMH, UX CBoOMcTBa. JIMHEITHbIE KOMOWHAIUU
BEKTOpOB. JIMHENHass 3aBUCMMOCTh M HE3aBUCUMOCTH BEKTOPOB. ba3nc cucrembl BEKTOPOB.
EamHCTBEHHOCTH pa3inokeHus BeKTopa 1o 6asucy. OpToHOpMHUPOBAHHBIN Oa3ucC.

Tema 2. CkansipHoe, BEKTOPHOE M CMEIIAHHOE IPOU3BEACHHUS BEKTOPOB, MX CBOICTBA.
VYcinoBus  OPTOrOHANBHOCTH, KOJUTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BrluucieHue
CKaJIIPHOTO, BEKTOPHOTO W CMEIIAHHOTO IMPOU3BEACHUN BEKTOPOB, 33/JaHHBIX KOOpAMHATAMU B
OPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneiineie npoctpanctBa. [loHsTHe 0a3nca MPOCTPAHCTBA TEOMETPUUYECKHUX
BeKTOpOB. [IpeoOpazoBaHyne MaTpHIbl JIMHEHHOTO oneparopa IpH mepexoje oT 0aszuca K Oasucy.
CoOcTBeHHBIE 3HAUYEHHS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Pa3znen 3. KoMiiekcHbIe YHCJIAa H MHOTOYJIEHBI

IToHsaTHE KOMIIJIEKCHOTO 4YHCIIA. CDOpMBI 3alliMCu KOMIIIICKCHBIX YHCCII. I[eﬁCTBHH Hanqg
KOMIIIICKCHBIMH YHCJIaMU. CDOpMyJ'Ia MyaBpa. H3Bneuenue KOpH Nn-0i MOJ0XKUTEIbHOM CTEIICHU U3
KOMIIJIEKCHOT'O yKnciia. Pa3noskeHne MHOroujieHa Ha MHOKUTeIM. OCHOBHAs TeoOpeMa anre6pbl.



Pa3nen 4. AHasInTHYeCcKas TeOMeTPHA

Cuctembl KoopauHaT. JlekapTOBBI TPSMOYTOJIbHBIE KOOPAWHATHI HA IUIOCKOCTH U B
npoctpaHcTse. [lonsipHas cucrema KOOpAuHAT.

Tema 1. IIpsiMble ¥ II0CKOCTH

Paznuunble TUNBI ypaBHEHMH IUJIOCKOCTH M ypaBHEHUN MNpsAMOW (HA IJIOCKOCTH U B
IIPOCTPAHCTBE).

Briuucnenue pacctosHul MeXAy ABYMsl TOUKaMU, TOUKOU U MPSAMON, TOUKOU U INIOCKOCTBIO.

Brruucnenue paccTosHUsS MEXTY CKPEIIUBAIOIIUMHUCS TPSIMBIMH.

Briuucnenue yrioB Mexay AByMs IPSIMBIMU, MPSMOM U TJIOCKOCTbIO, IBYMSI INIOCKOCTSIMH.

Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIAKA

Kpussie Broporo nopsijika, ux reoMeTpHUueCcKre CBoCTBa U ypaBHeHUs. [IpuBenenne kpuBou
BTOPOTO MOPSAJIKAa K KAHOHUYECKOMY BHUITY.

YpaBHEeHHE TOBEPXHOCTH BTOPOro nopsiaka. Kanonndeckue ypaBHeHuUs cepsl, JIIIUICOUIA,
KOHYCa, TUIepOoJIonaa, napadoaounia.

3.4 TeMmaTHKa CEMUHAPCKUX/TPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 CeMuHapcKue/IPaKTUICCKUE 3aHATHUS

[IpakTrueckoe 3anstue 1. MaTpuiibl, A€CTBHUS HAJl MAaTPULIAMH.

[Ipaktuueckoe 3anstue 2. OnpeaenuTeny, UX CBOMCTBA U BeIUKCIeHHE. MaTpuyHas 3anuch
CHUCTEMbI JINHEHHBIX YPABHEHUH.

[Ipaxtuyeckoe 3ausTue 3. OOpaTHas MaTpHIa U €€ BEIYUCICHHE.

[Ipaktuueckoe 3anatue 4. CucTeMbl JTUHEHHBIX anreOpanyecKux ypaBHEHH, OCHOBHBIE
MOHATHUS W OmpeerneHus. PenieHne cucTteM JTUMHEWHBIX ypaBHeHUM MetonoM Kpamepa, meTonom
00paTHOM MaTpUIIBI

[IpakTrueckoe 3anstue 5. Pemenue cucrem JMHEHHBIX ypaBHEHUN MeTtonoM [aycca. Panr
Marpuiibl. Teopema Kponekepa — Kanemnu

[IpakTuueckoe 3anarue 6. Merox ["aycca B mpOM3BOJIBHBIX CUCTEMAaX JIMHEWHBIX YPaBHEHUH.
OIIHOPOAHBIE CUCTEMBI JTUHEUHBIX YPABHEHMIA.

[IpakTnueckoe 3ansatue 7. Bektopel. JIMHEHHbIE onepanuu HaJl BEKTOpaMHU, UX CBOMCTBA.
JluHeiHOe MPOCTPAHCTBO T€OMETPUUYECKUX BEKTOPOB. [ToHsITHE MMHENWHOI KOMOMHAIIMKN BEKTOPOB.
JIMHEeHO HE3aBUCHUMBIE U JINHENHO 3aBUCHUMBIE CUCTEMBI BEKTOPOB.

[Ipaktuueckoe 3anarue 8. [loHsTHE Oa3zuca MPOCTPAHCTBA T€OMETPUYECKUX BEKTOPOB.
Koopaunatsl BekTopa. OpToHOpMHUpOBaHHBIM 0a3uc. KosumMHeapHOCTh, OPTOTOHATBHOCTH U
KOMILJIAHAPHOCTh BEKTOPOB.

[IpakTnueckoe 3ansaTue 9. CkalsipHOE NPOM3BEIECHUE BEKTOPOB M €r0 CBOWCTBA. Y CIIOBHE
OPTOTOHAJILHOCTH BEKTOPOB. BeKTOpHOE Mpou3BeAEHUE IBYX BEKTOPOB, €r0 CBOWCTBA. Y CIOBHE
KOJUIMHEAPHOCTH BEKTOPOB

[Ipaktnueckoe 3ansatue 10. CMmemaHHOe NPOU3BEAEHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Bruncnenne oObema mapajuleNienuIieia W MHPaMHIBL. Y CIOBHE KOMILIAHAPHOCTH BEKTOPOB.
Beluncnenne CKalsipHOro, BEKTOPHOTO M CMELIAHHOTO MPOU3BEACHUI BEKTOPOB, 3aJaHHBIX
KOOpAMHATaMU B OPTOHOPMHPOBAHHOM Oa3uce.

[Ipaktuueckoe 3anstue 11. Jlunelinsie mpoctpaHcTBa. PazMepHocTh U 0a3zuc JTUHEHHOTO

npocTpaHcTBa. Matpuia nepexona ot 6asuca k 6asucy. IlpeoOpa3oBanue KoOpaMHAT BEKTOpa MpU
u3MeHeHuu Oasuca. JIuHelHble omepaTopbl, JecTBUS ¢ TUHEHHBIMU orepatopaMu. COOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIC 3HAUCHUS MATPULIBI



10

[IpakTuueckoe 3ansTue 12. MHOXXECTBO KOMITJIEKCHBIX uncen. @opMbl 3aIMCH KOMIUIEKCHBIX
yucen. JlecTBUs HaJl KOMIUIEKCHBIMH YUCIIaMu. Pa3iioxkeHne MHOrouieHa Ha MHOXKUTEIN, OCHOBHAS
Teopema aireopsl

[Ipaktuueckoe 3anstue 13. Cucrembl KOOpAUHAT. Pa3inyHble TUIBI YPABHEHUHN IJIOCKOCTH

[Ipaktnueckoe 3ansatue 14. PasnuunHble TUNBI ypaBHEHMHM NpPSMOH Ha IJIOCKOCTH U B
IIPOCTPAHCTBE

[IpakTnueckoe 3ansaTue 15. B3auMHOE pacmojoKEHUE MpPsMBIX Ha IUIOCKOCTH U B
IIPOCTPAHCTBE. BBIYKCIIEHHE PACCTOAHUM MEKIy ABYMs TOYKAMH, TOUKOW U NPsMOU. BeruuciieHue
pacCTOSHUSA MEXAY CKPEIIMBAIOUIMMUCSA MNpsAMBIMHA. B3anMMHOE pacronoKeHHe IUIOCKOCTEH.
Beruucnenue paccTossHANA MEKy TOYKON U TUIOCKOCTBIO

[Ipaktueckoe 3ansitue 16. KpuBble BTOpOro mnopsaka HUX TI€OMETPUYECKHE CBOMCTBA.
VYpaBHeHus: sjummrca, runepbonbl, mapabonsl OOmee ypaBHEHHE KPHUBOW BTOPOTO IMOPSIIKA.
[TpuBeneHne KpUBO BTOPOro NmopsiaKa K KaHoHH4YeckoMy Buay. [loBepXHOCTH BTOpOro nopsiaka

3.4.2 JlaGopaTopHble 3aHATUS
He npenycmorpensl

3.5TemaTnka KypcoBbIX IPOEKTOB (KYPCOBbIX padoT)
He npenycmotpensl
4 Y4eOHO-MeTOAMYeCKOe M HHPOPMALIMOHHOE o0ecneyeHne
4.1 HopmatusHbie 1oKyMeHTbI 1 'OCTs1

1. ®roC 15.03.04 AsromMaru3amysi TEXHOJIOTHYECKHUX TIPOLIECCOB M IPOU3BOJICTB,
YTBEP)KIEHHBIH MprKazoM MUHHUCTEPCTBA HAyKH U BhIcIero oOpasoBanus Poccuiickoit deneparnmu
ot 09.08.2021 r. Ne730.

2. AxageMuyeckuii ydeOHBIM IUIaH 1O  HampaBieHHto monarotosku:  15.03.04
ABTOMaTH3aIUsl TEXHOJOTUYECKUX MPOLECCOB W Mpou3BoACTB. I[Ipoduns: ABToMaruzanus
TEXHOJIOTMUECKUX MPOu3BoJICTB. Dopma 00yueHus — ounas. 2026.

3. VYka3 [Ipesunenrta Poccuiickoit @eneparuu ot 01.12.2016 Ne 642 «Ctparerun Hay4qHO-
TEeXHOJIorn4eckoro passurusa Poccuiickoit denepanumy.

4. Ilpuka3z MunucrepcTBa oopa3oBanusi u Hayku Poccuiickoit ®eneparuu ot 23.08.2017
Ne 816 «O6 yrBepxnaenun Ilopsinka mpUMEHEHMsI OpraHU3aLUsMHU, OCYIIECTBIISIFOIIMMHU
00pa30oBaTeNbHYI0 JEATENbHOCTh, AJIEKTPOHHOTO OO0Y4YEeHHS, AMCTAHLIMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTH NpU peanu3any 00pa30BaTeIbHBIX POTPaMM.

4.2 OcHoOBHasi IuTEpaTypa

1. Jluneiinas anreOpa U aHAIUTHYECKAst TEOMETPHS : yIeOHUK M MPAKTUKYM JJis By30B / E.
I'. [InotHukoBa, A. I1. IBanos, B. B. Jlorunosa, A. B. Mopo3oBsa ; nox penakiueii E. T
[TnoTHHKOBOM. — 2-€ u31., mepepad. u mon. — Mocksa : U3marensctBo FOpaiit, 2026. — 416 ¢. —
(Beicmiee oopazoBanue). — ISBN 978-5-534-18887-5. — TekcT : 37eKTpOHHBIIH //
O6pasosarenbHas iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/583462.



11

2. Caburos, 1. X. JluneitHas anreOpa v aHATHUTHYECKAS TEOMETPHUS : yIeOHOE TTOCOOHe ISt
By30B / 1. X. Cabutos, A. A. MuxaneB. — 2-¢ u3., ucnp. u 1omn. — MockBa : M31atenscTBo
FOpaiit, 2026. — 258 ¢. — (Bwicmiee oopazoBanne). — ISBN 978-5-534-08941-7. — Texkcr :
anekTpoHHbIN // OGpa3oBaTenpHas miaardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/586024.

3. ITaxomoBa, E. I'. Jluneitnas anreOpa u ananutudeckas reometpusi. COOpHUK 3a1aHUi :
yuebnoe nocodue st By3oB / E. I'. [laxomosa, C. B. PoxxkoBa. — Mocksa : 3narensctBo FOpaiT,
2024. — 110 c. — (Boicuiee obpazoBanue). — ISBN 978-5-9916-7541-3. — TekcT : 31eKTPOHHBIH
// Obpa3zoBarenbHas wiatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/534429.

4.3 lonoJHUTE/IbHAS JJUTEpPaTypa

1. IToranos, A. I1. JluneiHas anre6pa u aHATUTHYECKAS TEOMETPHSI : YICOHUK U TPAKTUKYM
st By30B / A. I1. [ToramoB. — Mocksa : M3marensctBo FOpaiit, 2026. — 309 c¢. — (Bricmee
obpaszoBanme). — ISBN 978-5-534-01232-3. — Tekct : snexkrtpoHHbid // OOpaszoBarenbHas
miatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/583813.

2. byrpos, f. C. Beicmas matematuka B 3 T. T. 2. DieMeHTBl JIMHEHHOW anreOpsl U
aHATUTHYECKOW reoMeTpuu : yuyeOnuk st By3os / . C. Byrpos, C. M. Hukonsckuit. — 7-e u3.,
crep. — Mocksa : U3mparensctBo FOpaiit, 2026. — 281 ¢. — (Bsicmiee o6pa3zoBanue). — ISBN 978-
5-534-03009-9. — Texkcrt : anekrponHblit / Obpa3oBatenbHas miaTdopma KOpaiit [caiir]. — URL:
https://urait.ru/bcode/598416.

3. Jlyosruna, E. H. Jluneitnas anreOpa : ydeOHuk mns By3oB / E. H. Jlyb6sruna, E. M.
BeuromoB. — 2-¢ m3a. — MockBa : HsnmarensctBo IOpaiit, 2026. — 150 c. — (Beicmiee
obpazoBanmue). — ISBN 978-5-534-10594-0. — Tekct : snekTpoHHbI // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/587208.

4. buproxosa, JI. I'. JluneitHas anreOpa u nauHeHOe mporpammupoBaHue. IIpakTukym :
yueOnuk 11 By30B / JI. I'. buprokosa, P. B. CarutoB ; mox obmeii penaknueit O. B. Tatapaukoga.
— Mocksa : M3garensctBo KOpaiit, 2026. — 44 ¢. — (Bsicmee obpaszoBanue). — ISBN 978-5-534-
21742-1. — Texcr : snextpoHHbId // OOpa3oBatenbHas TiaTdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/585218.

4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECyPChI

[IpoBenenue 3aHATUH U aTTeCTAlMil BO3SMOXKHO B IUCTAHIIMOHHOM (popMaTe ¢ IPUMEHEHHEM
CHUCTEMBl JUCTaHIMOHHOrO oOyuenust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoir «MaTeMaTrkay 3JIEKTPOHHBIX oOpa3zoBarenbHBIX pecypcoB (DOP) mo Bcem pazaenam
IIPOrPaMMBI:

Haszsanue S0P
Jluneiinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHYecKasi FeOMETPHs https://online.mospolytech.ru/local/crw/course.php?id=2843

Jlunetinas anreOpa u
aHATTUTHYECKAsi TEOMETPUS

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

Pazpaboranubie JOP BKIII0UAIOT TPEHUPOBOYHBIE M HTOTOBBIE TECTHI.


https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
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4.5 JInneH3n0HHOE U CBOOOHO PacnpocTpaHsieMoe NPOrpaMMHoOe

ol0ecmeuenue

1. Microsoft-Office
2. Microsoft-Windows

4.6 CoBpemeHHbIe MPO(ecCHOHATbHBIE 0a3bI IaHHBIX M HHPOPMAIIMOHHBIE

ClIpaBOYHbIC CHCTEMBbI

ITepeuensb pecypcoB cetu MHTEpHET, TOCTYITHBIX JJIsI OCBOEHUS TUCIUIIIMHBIL:

o6ubnnorpaduueckas U HayKOMeTpHuecKas
(oubmmomeTpuueckas) 6a3a JaHHBIX

No HanmenoBanue Ccpuika Ha pecypc JocTynmHOCTh
NudopmannoHHO-CIIpaBOYHBIE CUCTEMBI
JocTtynHa B ceTn
1 | Stack Overflow https://stackoverflow.com/ | MutepHer Ge3
OrpaHUYCHUI
2 | Mudopmannonnsie pecypest Ceru http:// www.consultant.ru JlocTynHO
Koncynbrantllmoc
[Topran ®enepanbHBIX TOCYJaPCTBEHHBIX
3 | o6pazoBarensHEIX cTaHnapToB Bhiciero | hitp://www.fgosvo.ru. JlocTymHO
o0OpazoBaHHs
DNEeKTPOHHO-OMOINOTEYHBIE CUCTEMBI
Jlanb https://e.lanbook.com/ JlocTyIiHa B CETH
4 WutepHer 6e3
OTpaHUYCHUI
IPR Books https://www.iprbookshop.ru/ | loctymsa B cetn
5 WutepHer 6e3
OTpaHUYCHUI
[Tpodeccronanbhbie 6a3bl TaHHBIX
baza maHHBIX HAYIHOU 3JIEKTPOHHOM http://www.elibrary.ru JlocTymHO
6 | 6ubnmorexn
(eLIBRARY.RU)
Web of Science Core Collection — http://webofscience.com JlocTymHO
7 | mommremarnyeckas pedepaTuBHO-



http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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5 MarepuajnbHO-TEXHHYECKOe o0ecreyeHue

Aynutopus A JEKIHMOHHBIX, IPAKTUYECKUX U CEMHMHAPCKUX 3aHATUH. OOOpyaoBaHHE U
anmnaparypa: ayJIuTOpHas J10CKa, BO3MOYKHOCTb HCIOJB30BaHUS MYJbTUMEAMMHOIO KOMILIEKCa
(mpoekTop, NepcoHalbHbIA HOYTOYK WM NEPCOHATIBHBIN KOMIBIOTED).

6 MeToauyeckne peKOMeHIAIUT

6.1 MeToanueckue peKoMeH UM JIsI ITPeNnoaaBaTeis M0 OpraHu3anuu
o0yueHus

[Ipexne Bcero, ciemyer oOpaTWTh BHUMAaHHE CTYACHTOB Ha TO, YTO MPAKTUYECKH BECh
U3y4yaeMblii MU MaTepHaj He TpeOyeT KakoH-Tu00 crienuanbHON (JIOTOJIHUTENbHON) TOATOTOBKH U
BITOJTHE MOXKET OBITh YCHEIIHO M3YY€H, €CIIU CTYACHTHI OYIyT MOCEIIATh 3aHSTHs, CBOCBPEMEHHO
BBINOJIHATh JIOMAalIHUE 3a/aHUSl U TO0Jb30BaThCSA (IPU HEOOXOTUMOCTH) CHCTEMOW ITAHOBBIX
KOHCYJIbTAIIMH B TEUCHUE KaXIOTO ceMecTpa. Bomenmme B Kypc MaTeMaTUKH Pa3ZIeIibl SIBISIOTCS
KJIACCUYECKHMHU, B TO € BPEeMs OHM NPAKTUYECKH OPUEHTHPOBAHBI, TaK KaK MMEIOT LIMPOKOE
pacmpocTpaHeHHe sl PEUICHHsT pa3HOTO pojia 3a1ad BHYTPH CaMOW MaTEeMAaTHUKU W TPHKIATHBIX
3agad. MIX ocBOEHHE MOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOMTH
YCTHYIO ¥ MMCBMEHHYIO pPeub, YCIICIIHO MPUMEHSITh HAKOIJICHHBIC 3HAHHUS B MPO(ECCHOHAIBHOU
NeSITEIbHOCTH.

HeoOxonmumMo ¢ camMoro Havaia 3aHSATHM pPEKOMEHIOBaTb CTYJIEHTaM OCHOBHYIO H
JIONIOJTHUTENIBHYIO JIMUTEPATypy, @ B KOHIE CEMECTpa JaTh CIUCOK BOIIPOCOB JUIS MOATOTOBKH K
JK3aMeHy.

Ha nepBoM 3aHATHY 110 AUCHUIUIMHE CIEAYyeT 0043aTelbHO MPOUHPOPMHUPOBATH CTYICHTOB O
BUZe U (popMe MPOMEKYTOYHON aTTECTAIMHU IO JUCHUIUIMHE, CPOKaX €€ MPOBEICHUS, YCIOBHIX
JIOITycKa K MPOMEXYTOUHOM aTTeCcTalllH, IPUMEHIEMbIX BUAAX IPOMEKYTOYHOI'O KOHTPOJIS.

N3noxeHne TEOPETHUECKOTO Marepuaia IODKHO COMPOBOXKAATHCS HILTIOCTPATUBHBIMU
npUMepaMu, THIATEIbHO OTOOpaHHBIMHU INpENojaBaTeleM TaK, YTOObl TEXHHUUYECKUE TPYIHOCTH U
BHIKJIAZIKM TIPU pEIICHWH 3a/Ja4il HE OTBICKAIM OT TJIABHOTO: OCMBICICHHS WIS H CYTH
npuMeHsieMbIX MeTonoB. CrenyeT Bceraa yKasblBaTh HMPHUMEPHl MPAKTHUYECKOTO MPUMEHEHUS
PAcCMOTPEHHBIX Ha 3aHATHUAX YpaBHEHUH U (HopMyII.

[IpakTHyeckue 3aHATHA JOJDKHBI OBITH OPraHMW30BaHBI IPENOJAaBATEIEM TaKUM 00pa3oM,
9TOOBI  OCTAaBaJlOCh BpeMs Ha TMEPHOAMYECKOE BBIIOJHEHHE CTYACHTAMH  HEOOJIBIION
CaMOCTOSTENIbHOW PabOThI B ayJUTOPUU JIJIsl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IperonaBatens, BEOyNIMA MPAKTUYSCKUE 3aHATHs, JOJDKEH COTJIACOBBIBATH Y4YeOHO-
TEMaTUYEeCKHU TUIaH 3aHATUH C IEKTOPOM, HCIIONIb30BaTh €AMHYIO CUCTEMY 0003HAYECHHUH.

[IperonaBaTento cieayeT JOOMBATHCS CHCTEMAaTHYECKOW HETIPEPHIBHOM pabOTHI CTYIEHTOB B
TEUYEHHUE CEMECTPa, He0OXOAUMO BBIABIATH CUIIBHBIX CTYACHTOB M IPUBJIEKAaTh UX K HAYYHOU padoTe,
K YYaCTHIO B Pa3HOTO POJIa OJMMITHA/IaX U KOHKYPCax.

CTyIeHT JOMKeH OLyIaTh 3aMHTEPECOBAaHHOCTh MPENoAaBaTeisl B JOCTUKEHUH KOHEYHOTO
pe3yJbTara: B IpHOOPETEHNH 00YJaIONIMMHUCS TIPOYHBIX 3HAHUH, YMEHUH 1 BIIaJCHNS HAKOTUICHHOW
uH(pOpManuel Ut peleHus 3a1a4 B IpopecCuOHaIbHOM e TeNbHOCTH.

[IpoBenenue 3aHATUI U aTTeCTAlMil BO3SMOXKHO B IUCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM
CHCTEMBI JUCTAaHIMOHHOTO oO0yueHust yHuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeaporr «MaTeMaTrka» 3JIEKTPOHHBIX oOpa3oBarenbHbIX pecypcoB (DOP) mo Bcem pazaenam
IpOrpaMMsl (cM. 11. 4.4).

Ilopsimox mpoBeaeHus paboT B JUCTAHIMOHHOM (hopMaTe YCTAHABIMBAETCS OTIEIbHBIMHU
pacropsHKeHUSIMU TIPOPEKTOPa Mo yueOHOo# paboTe u/Mim EHTPOM Y4eOHO-METOANYECKON pabOTHI.
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6.2 MeToauuyeckue YKazanus AJad oﬁyqammnxca 10 OCBOCHMIO JUCIUITIJIMHBI

Pa3nes: 3/1eMeHTBI JIMHEITHON aIredpsbl

Martpuupel u onpeaenurenu. IIpexne Bcero, CTyJIeHT JOJKEH MOHATh, YTO MAaTpULA — 3TO
Tabyma yrcen (MpUIeM dTa Ta0IHIa MOKET UMETh OJJMHAKOBOE YUCIIO CTPOK U CTOJIOIIOB, & MOXKET
OBITh U MIPSIMOYTOJIBHOM), @ ONPEAETUTEINb- 3TO YUCIIO, 3alHCHIBAEMOE B BUJIE KBAAPATHOM TaOIHUIIBL,
TO €CTh ONPEICITUTENN CYIIECTBYIOT TOJBKO y KBaJpaTHbIX MaTpull. Ciemyer oOpaTtuth ocoboe
BHUMAaHUE Ha OINEPALUI0 YMHOXXEHHS MPSMOYTOJIbHBIX MaTpUIl U IOHATh, KaKUM IOJy4aeTcs
MOPSIOK MaTPHIIBI — Ipou3BeieHuss. OCOOCHHOCTh MATPHII TAKKE COCTOHUT B TOM, UTO ITPOU3BEICHUE
MaTpUll HE IMEpPEecTaHOBOYHO, TO €CTh ClIeAyeT 00s3aTeNbHO YOeAUTbCS B JTOM, PEUINB
COOTBETCTBYIOIIME 3a7a4i. BaXHBIM SABJISETCS MOHATHE 00paTHON Matpuiel. Hamo 3HaTh ycinoBue
CYILLIECTBOBaHMUs O0OpaTHOW MaTpuIbl U ajiroputM ee mnoctpoeHus. llociae ee BbIYMCICHUS
1eecoo0pa3Ho JeNaTh MPOBEPKY MPABUIBLHOCTH PEIICHUS, BBIIOJHUB OIMEPAIUI0 YMHOKEHUS
(ToJKHA TIONMYYUTHCS eqUHUYHAs Mmatpuia). [Ipu uzydenun ompenenurteneii HaJ0 YETKO YCBOUTh
MOHSITHSI MUHOPA, alreOpandecKoro JOMOJHEHNS, 3HATh MHOTOYHCIICHHBIC CBOMCTBA OMPEACIIUTEINS.
s ocBoeHUSI TEXHUKU BBIYMCIICHUS OIpeneiuTeneil eirecooOpa3Ho, BbIOpaB MPOU3BOJIBHBIM
OTIPE/ICIIUTENb BBIIIE TPETHETO TOPSAKA, PACKPBITH €r0 Pa3jINYHBIMH CIOCOOAMH, MPUMEHSIS
pasiioKeHHe W 10 CTpOKaM M Mo crojbmam. OOpaTuTe BHUMaHUE, KaKUE CTPOKH (CTOJIOLIBI)
MPEANOYTUTEIbHEE BEIOUPATH ISl PACKPBITUSL ONPEIETUTENs], YTOObl YIPOCTUTH €r0 BHIYUCIICHHE.
Oco0enHo 3¢ (HeKTUBHO BBIYUCIICHUE OMPEIEIUTENs C TOMOIIBIO SJIEMEHTAPHBIX MPEOOPa30BaAHMUIA,
OPUBOJSAIIMX €ro K TpPeyrojbHOMy BuAy. Ilpy u3ydeHUM pemieHuil CUCTEeM JMHEHWHBIX
anreopanveckux ypaBHeHuirn (CJIAY) oOparture BHUMaHHE, TIPEK]IE BCEro, Ha MOHATHE PEIICHUS
CHUCTEMBI M YCJIOBHS CYLIECTBOBAHUS PEIICHUN B 3aBUCUMOCTH OT COOTHOILIEHHUS MEXKIY PaHTOM
MaTpUlbl, PAHIOM PACIIMPEHHON MAaTPHUIbl CHUCTEMbl M YHUCIOM HEU3BECTHBIX M YPAaBHEHHIA.
OOparuTe BHUMaHHE Ha yclIOBUs nmpuMeHeHHs Gopmyn Kpamepa m meTona oOpaTHOW MaTpHIIBL.
BaumaTenpHO pazdepute mpUMEpPH PEIIeHUs MPOU3BOJIBHBIX CHCTEM JIMHEHHBIX areOpanmdecKux
ypaBHEeHU MeTo/1oM ["aycca (BBeZeHHE 0a3UCHBIX U CBOOOIHBIX TIEPEMEHHBIX ).

Pa3pnen: DieMeHTHI BEKTOPHOI aiaredpbl

[Ipu u3yyeHnn qaHHON TEMBI HEOOXOAMMO 00OpaTUTh BHUMAaHUE HA JTMHEHHBIE ONIepalluy HaJT
BEKTOpaMH, HAa TOHATHSA JIMHEMHOW HE3aBUCUMOCTH M JIMHEHHOW 3aBUCHMOCTH BEKTOPOB, Ha
dbyHIaMeHTaIbHOE MOHATHE 6a31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha
pa3joxeHue BeKkTopa No 0Oasucy. 3HaTh OIpeleleHHe, FeOMETPUYECKHUE CBOICTBA CKaJISPHOTO,
BEKTOPHOTO ¥ CMEIIAHHOTO MPOU3BEACHUS BEKTOPOB, (DOPMYIIBI JJIsi UX BHIYUCICHUS B BEKTOPHOU U
B KoopauHaTHOW ¢opme. OOs3aTeNBHO 3HATH U YMETh MPOBEPSATH YCIOBHS OPTOTOHAJIHLHOCTH,
KOJUIMHEAPHOCTU U KOMIUJIaHAPHOCTU BEKTOPOB.

Pa3jien: kKoMIUIEKCHBIE YHCJIA H MHOTOYJI€HbI

B »stom paznmene, mpexnae Bcero, HaAO MOHSITh, YTO KOMILJIEKCHOE YHCIO SBHJIOCH
paCIIMPEHUEM TIOHSTHS JIEUCTBUTEIIBHBIX YHCEN, 3HAaTh OMNpEJCICHHE W TPU (POPMBI 3aruch
KOMIUIEKCHOTO  4ucina  (anreOpanveckyro, TPUTOHOMETPHUYECKYI0O U [OKa3aTelbHYIO),
TEOMETPUUECKYI0 WHTEPIPETANIO0 KOMIUIEKCHOTO YHCJIa M B3aMMHO-OJJHO3HAYHOE COOTBETCTBHE
MEXy MHOKE€CTBOM KOMILUIEKCHBIX YMCEI M MHOXKECTBOM TOYEK KOMIUIEKCHOW IJIOCKOCTH. 3HATH
dbopmyny Diinepa. KoMriekCHbIE Ynciia MOXHO U300pakaTh C MOMOIIBIO BEKTOPOB HAa KOMIUIEKCHOM
riockocTH. [ToaTomy omeparuu cI0KeHUsS U BEIUUTAHUS KOMIUIEKCHBIX YHCET MOTYT OBITH CBEJICHBI
K OTIepallUsIM CJIOKEHHUS ¥ BBIYUTAHHS COOTBETCTBYIOIINX BEKTOPOB. Has10 3HATh ¥ yMETh BHITIOJHATH
ONepali YMHOXEHUs, JEJICHUS, BO3BEICHUS B TMOJIOKUTEIBHYIO CTENEHb KOMIUIEKCHBIX YHUCEN,
3alMCaHHBIX B TPUTOHOMETPUUYECKOM (hopMe, U3BJICUEHUSI KOPHS N-Ol CTENEHU U3 KOMIUIEKCHOTO
gyucna. Crienyer oOpaTuTh BHUMAaHHE Ha TO, YTO MHOXKECTBO KOMILIEKCHBIX YHCEN SIBIISETCS
3aMKHYTBIM, TO €CTb JIt00as anredpandeckas onepanus HaJl KOMIJIEKCHBIMH YHCIIaMU HE BBIBOJUT 32
npenensl 00JacTH KOMITIEKCHBIX yrceln. Hamo 3HaTh pa3nuyHbie BUIBI Pa3I0KEHUS MHOTOYICHA Ha
MHOKUTENH ISl ClTydaeB, KOrja cpeld KOpHEe MHOTOWJIEeHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHBIE
KOpPHH. DTH CBeJeHHUS OyIyT HCIOIB30BaThCS, HAMPUMEP, B WHTETPATBHOM HMCUYUCICHUU TPHU
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BBIUMCIICHUM WHTETPATIOB OT JPOOHO-PANMOHAIBHBIX (YHKIUH, MPU PEIICHHH JTHHEWHBIX
OJTHOPOAHBIX MU (DhepeHINATBHBIX YPaBHEHHI N-TO MOPSAKA C MOCTOSHHBIME KO3 pHiineHTaMu.

Pa3nen: AHaIMTHYECKAs reOMeTpUs

[Ipu u3yueHnn aHANUTUYECKON Te€OMETPUU CIEIYET, MPEKIE BCEro, MOHATh, YTO €€ 3aJayeit
ABJIIETCS. U3yUYEHUE T€OMETPUYECKUX OOBEKTOB IPU MOMOIIM aHATUTHUYECKUX METOAOB airedopbl U
MaTEMaTHYECKOr0 aHalu3a. B OCHOBE Takoro moaxoAa JEKUT METOA KOOpAMHAT, BIEPBBIC
cuctemarnuecku npuMeHeHHBIH P. Jlekaprom. OCHOBHBIC TOHSTHS T€OMETpHUH (TOYKA, TPSIMAas,
TUTIOCKOCTH) SIBJISIFOTCSI HEOIPEACTSIEMBbIMU, U JUIS MX OMHCAHUSA MPUMEHSETCS aKCMOMATHYECKUN
METO/1, TO3BOJISIFOIIMNA YCTAaHOBUTH B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM TOUYEK
OpsIMOM M MHOXECTBOM JICHCTBUTENBHBIX YHCET U, TAKUM 00pa3oM, BBECTHU CHCTEMY KOOPAHMHAT.
Hanmo geTko ycBOWUTH pasznuuHbie (JOPMBI ypaBHEHHN MPSIMOHN M IJIOCKOCTH YMETh MEPEXOAUTh OT
0J1HO# (hopMBI K IpyToii. CeyeT OCMBICIUTD U YCIIEITHO MPUMEHSATH PEIICHUS KIIACCHYECKUX 3a7a4
AQHAIUTUYECKON Tr€OMETPUH O B3aUMHOM PaCHOI0KEHUH MPSAMBIX U IJIOCKOCTEH, YMETh ONpeAesiTh
YTJIBI U PACCTOSIHUS MKy Pa3IMUYHBIMA F€OMETPHUUECKUMH 00BEKTaMHU.

VYcnemHoe u3yueHue AMCUUIUIMHBL «JIuHeliHas anreOpa», nmpuoOpeTeHHe HEOOXOAMMBIX
KOMIIETCHIINI, YMEHHI U HABBIKOB BIJIAJICHUS MAaTEeMAaTUYECKUM ammapaToM TpeOyeT OT CTYACHTOB
0oMBIION caMocToATeNnbHOU padoThl. HeoOxoauMo oOpaTuTh BHUMAHUE, YTO KOJMYECTBO YaCOB,
OTBOJMMBIX Ha CAMOCTOSITENIbHYIO pa00OTY B COOTBETCTBHHU C Y4EOHBIM IIaHOM, OOJIbIIIE YK CIIA YaCOB,
OTBOJIMMBIX Ha BCE BH/IbI ayIUTOPHBIX 3aHATUH.

CamocTtosaTenbHass paboTa sIBISETCS OJHUM M3 BUIOB Yy4eOHBIX 3aHATHI. AynuTopHas
caMOCTOsTeNIbHAs paboTa 1O JUCHMIUIMHE BBINOJHSAETCS HA Y4YEOHBIX 3aHATUSAX  MOJ
HENOCPEICTBEHHBIM PYKOBOJICTBOM MPENOAaBATEINS U MO €r0 33JIaHUIO.

BueayauropHass camocrosiTeNibHas paboTa  BBIIOJIHAETCA CTYIAEHTOM [0  3a/JaHHUIO
npenoaaBaTesis, Ho 6e3 ero HermocPeICTBEHHOTO Y4aCTHsl.

3adauu camocmoamenbHoil padomul cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHON paboThI;

- OCBOCHHE COJIEP’KaHUS JUCIMILIIUHBL;

- yrayOseHue coiep KaHus U 0CO3HaHNWE OCHOBHBIX MOHATUN AUCIUITIIUHBL,

- IICTIOJIb30BaHKE MaTepraia, COOPaHHOTO U MOJTYYEHHOTO B XOJI€ CAMOCTOSTEIIbHBIX 3aHATHIA
1utst 3 (PEeKTUBHOM MOATOTOBKU K SK3aMEHY.

Buowt éneayoumopnoii camocmosamenvHoil pabomoi:

- BBITIOJTHEHHE PacUyeTHO-TpaUuecKux pador;

- IOATOTOBKA K 3K3aMEHY;

- IOATOTOBKA K CEMUHAPY;

J171s1 BBITIOTHEHUS JIFOOOTO BUJIa CAMOCTOATENHEHON paboThl HEOOXOIUMO IPOUTH CJIETYIONINE
STarbl:

- OTIpEJIeICHUE 1IETIH CAMOCTOSATEIbHOM PadoOTHI;

- KOHKpeTH3alus T03HaBaTebHOM 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENILHON padoTe;

- BBIOOD aJIeKBaTHOTO crioco0a JAeCTBHS, BEAYIIEro K PEeIIeHUI0 3a/1auH;

- IUIAHUPOBaHUE PabOTHI (CAaMOCTOSATENBHOMN UM C TOMOUIBIO TPENOAaBATENS) HAJl 3a/IaHUEM;

- OCYIIECTBIICHHE B TMPOIECCE BBINOJHEHUS CAMOCTOSITEIbHOW pabOThl CaMOKOHTPOIS
(TPOMEXKYTOYHOTO M KOHEUHOTO) Pe3yJIbTaTOB pabOThI M KOPPEKTUPOBKA BHIIOIHEHHS PaOOTHI,

- pednekcus;

- IIpe3eHTalus paboThI.

7 @oH/ OLIEHOYHBIX CPEJCTB

B mporecce oOydeHUsT MCTIONB3YIOTCS CIEAYIONINE OIICHOYHBIE (POPMBI CaMOCTOSTEIbHON
paGOTBI CTYILCHTOB, OILICHOYHBIC CpCIICTBa TeKyH_IGFO KOHTpOJIH yCHeBaeMOCTI/I nu HpOMG)KyTO‘{HBIX
aTTeCTallUH:
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- pacueTHO-TpaduuecKre padoTHI,
- KOHTPOJIbHBIC PaOOTHI;

- TECTUPOBAHUE;

- DK3aMEH.

OI_ICHOLIHLIe CpeacTBa TCKYILICTO KOHTPOJIA YCIICBACMOCTHU BKIIFOYAKOT KOHTPOJIBHBIC 3a/IlaHUA
WHIAWBUAYAJIbHO JJIA KaXKA0T0 06yqaromerocs1.
B PE3YIbTATC OCBOCHUA NTUCHUIIJIMHBL (MOI[y.]'ISI) (l)OpMI/Ip}/'IOTC}I CJICAYIOIUC KOMIICTCHIIUU:

Koa xoMnereHuun HaumeHoBaHMe KOMIIETEHIIUH BBIITYCKHHUKA

[IpUMEHSAThH €CTECTBEHHOHAYYHBIE M OOIIEHHKEHEPHBIE 3HAHUS, METO/IBI
OIIK-1 MaTeMaTHYeCKOro aHaju3a U MOJICIIMPOBAHUS B IPO(ECCHOHATBHOM
JEATENLHOCTH

7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3y/JIbTaTOB 00y4eHus!

HaumeHnoBaHue

KOHTPOJIS Kpatkas xapakrepucTruka KOHTPOJIS
pe3yJIbTaTOB pe3yNbTaTOB O0yUYEHUS

o0yueHus

Bun xontpons
Ne n/mt pe3yabTaToB
00yueHus

OOyuaromuiics B~ TEYEHHE  CEMecTpa
CaMOCTOSITEJIbHO BBINOJIHSIET Psijl pacyeTHO-
rpadpudeckux pabor mo teme pasaena. Ilpu
MIpOBEpKeE npernojaBaTeib OILICHUBAET
KayecTBO  O(GOpMIIEHHUS,  NPaBHIBHOCTh
pacueToB.

Pewenne KOHTPOJIBHOU paboThI
OCYILECTBIIICTCSI HA IOCJEAHEM 3aHATUU
u3zyuaemoro paszzgena. KonrponbHas pabora
Texymuii BBINOJIHSACTCS. ~ WMHAMBUIYAIbHO  KaKIbIM
ctyaeHToM. [lpu mpoBepke mpernonaBaresb
OLIEHUBAEeT MPAaBUIBHOCTh IPOU3BEIECHHBIX
pacueToB.

TectupoBaHue MPOBOAUTCS Ha MOCIEIHEM
3aHATUM U3y4aeMoll TeMsl. TecTupoBaHue
OCyILIeCTBIsTCS, JAMO0  MNpU  MOMOIIH
KOMIIBIOTEPHON CHCTEMBI TECTHPOBAHUS, INOO
C HCIIOJIb30BAaHMEM BBIJAHHBIX TECT-3aJaHUI
Ha OyMaxkHom Hocutene. B pamkax
TECTUPOBAHUS IpoBepsAETCs 3HaHUe
TEOPETUIECKON 0a3bl.

IIpomexxyTouHast aTTecTanus oO0ydaromuxcs B
¢dopme dK3aMeHa MPOBOIUTCS MO pe3ysbTaTam
BBINOJIHEHUSI BCEX BUAOB Y4ueOHOW paloThI,
MPEIYCMOTPEHHBIX  yYeOHBIM  IUIAHOM IO
4 OK3aMeH IIpomexyTOUHBIH | JaHHOM AUCLUIUIMHE, IPU 3TOM YYUTHIBAIOTCS
pe3yNbTaThl TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH
B TeuyeHue cemectpa. OIleHKa CTeNeHH
JTOCTIDKEHUSI  OOYYaroIUMHUCS  TIAHUPYEMBIX
pe3yJabTaToOB  OOy4YeHHs 1O  JUCLHUIUIMHE

PacueTHo-
1 rpadudeckas Texyuuit
pabota

KonTponbHas
pabora

3 Tecr Texymnit
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MIPOBOJUTCS  IPENOJABATENIEM,  BEIYIIHM
3aHATHA 110 JUCLUIUIMHE METOIOM 3KCIEPTHOU
oneHku. Ilo  wToraMm  IPOMEXKYTOYHOU
aTTecTallud 10 JUCLMIUIMHE BBICTABIIAETCS
OLICHKA «OTJINYHOY, «XOpOILOY,
«YIOBJIIETBOPUTEIILHO WU
«HEYAOBIETBOPUTEIBHO.

7.2llkana u KpUTEPUHU OLEHNBAHUA Pe3yIbTATOB 00yUeHH s

IToxazaTenem OLICHHNBAHUA KOMHCTGHHI/Iﬁ Ha pa3/IMYHbIX 9TallaX HUX (bOpMI/IpOBaHI/Iﬂ

ABIACTCA  JOCTHXKCHUC

JTUCIUTIINHE (MOIYITIO).

00y4aromuMHUCs TUIAHUPYEMBIX PE3yJIbTaTOB OOydYeHHUs IO

Kpurtepuu oneHuBanus

YMEHHUH, 10 psiay

3aTPyAHCHUS TTpU

Iloka3zarean > 3 4 5
3HATH: OOyuatoruiics OOyuatoruiics OO0yuatomuiics OO0yuaromuiics
TEOpETUUYECKHUE JEMOHCTPHUPYET JEMOHCTPHPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
OCHOBBI JIMHEHHOM MIOJTHOE OTCYTCTBHE | HETOJIHOE YaCTUYHOE MOJTHOE
anreOpsl 1 WM HEIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE
aHAJTUTUYECKON COOTBETCTBUE CIIEAYIOUIMX 3HAHUM: | CIEAYIOIIUX 3HAHUM: | CIEeIYIOLUX 3HAHUMI:
TreoMeTpuH, CHEIYIOIMUX 3HAaHUH: | TEOPETUYECKUe TEOpEeTUYECKHE TEOPETHUYECKHE
KOMILJIEKCHBIE TEOPETUYECKUE OCHOBBI JINHEHHOM OCHOBBI JINHEHHOU OCHOBBI JINHEHHOU
qucIa. OCHOBBI JJMHEHHON anreOpsl 1 anreOps! 1 anreOpsl 1
anreOpsl 1 AHATUTHYECKOH AHAJTMTHYECKOH AHATTMTHYECKOH
AHATUTHYECKOH TeOMETpPHH, reoMeTpuH, TeoMEeTpuH,
TEOMETPHH, KOMITJIEKCHBIE KOMITJIEKCHBIE KOMILIEKCHBIE
KOMIUIEKCHBIE YHca. YHCTa. qHca.
YHUCIIA.. Jomyckarorcst CBoboaHO
HE3HAUUTENbHBIC orepHupyer
OLINOKH, NpUOOPETEHHBIMU
HETOYHOCTH, 3HAHUSAMH.
3aTpyIHEHUs MpU
AHAJTMTHYECKUX
OTIepaIHsIX.
YMeETh! OOyuaromuiicst He OOyuaromuiics OOyuaromuiics OO0yuaromuiics
pemars 3a/1auu 1 yMeeT WIH B JEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET
YHpaKHEHUS HEI0CTaTOYHOMN HETIONTHOE JaCTHYHOE MIOJTHOE
UCTIONB3Y S CTETICHH YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OCHOBHBIE METOJIbI, pemarte 3a1a4u U CIIETYFOIITAX CIJIETYFOIINX CIIEAYFOIIIX
HA3y4YEHHBIE B Kypce yIIpaXHEHUs YMEHMUII: YMEHUIL: YMEHUM:
JIMHEHHOM anredpe U | MCIOJb3ys pemaTh 3a1a41 U pemaTh 3aa4u | pemaTh 3a1a4u 1
AHATTUTHYECKON OCHOBHBIE METO/TBI, yIpaXKHEHHSI yIpaKHEHUsI YIpaKHEHUsI
TeOMETPHH; H3y4EHHBIE B Kypce | HCIONB3Yys UCTIONb3Y4 UCHONb3YS
ONepHpOBaTh C JIMHEHHOM anredpe 1 | OCHOBHBIE METO/IBI, OCHOBHBIE METO/IBI, OCHOBHBIE METO/IBI,
KOMIUIEKCHBIMU aHAJTUTUYECKON H3y4EHHBIE B Kypce | M3yuU€HHBIEC B Kypce | HM3y4YCHHBIE B Kypce
YHUCJIAMHU. TeOMETpUH; JIMHEIHOM anredpe 1 | MuHeWHOH anrebpe 1 | TUHEHHOH anredpe n
OTIEpPHUPOBATE C AQHATUTHYECKOH AHAJTMTHYECKOI AHAJMTUYECKOMN
KOMITJIEKCHBIMH TeOMETPHH; TeOMETpPHUH; TEOMETpPHH;
YHCITaMH. OIIEpUPOBATH C OTIEpUPOBATH C OTIEpPUpPOBATH C
KOMITJIEKCHBIMH KOMITJIEKCHBIMH KOMIUIEKCHBIMH
YHCIIAMU. quciIaMu. Y MEHUS yrciaamu. CBOOOIHO
Homyckarorcst OCBOCHBI, HO onepupyer
3HAYNTEIIbHbIC JOIYCKaroTCs MPUOOPETEHHBIMU
OLIMOKH, HE3HAYHUTEIIbHbIC YMEHUSIMH,
MIPOSBISIETCA OLIHOKH, NPUMEHSIET UX B
HEJO0CTaTOYHOCTh HETOYHOCTH, CUTYyaLusIX
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nokasaTejie,
oOyuJaromuics
HCIBITBIBACT
3HAYUTCJIBHBIC

AHAIIMTHYECKUX
onepauusix,
[IEPEeHOCEe YMEHUN Ha
HOBBIE,

MOBBIIICHHOKU
CJIO)KHOCTH.

3aTpPyIHCHUS PH HECTaHJapTHHIC

OIEePUPOBAHUH CUTYAIHH.

YMCHHUSMU TIPH UX

IepeHoce Ha HOBBIE

CUTYAIIHH.
BJIaJeTh: Obyuatormmiicss  He | OOyuarommuiics B OO0y4atomuiics OO0yuaromuiics B
HaBBIKAMH BlIaJiceT HWIM B | HEAOCTAaTOYHOM YaCTUYHO BJIAJIEET: IIOJIHOM 00BbeMe
MIPUMEHEHHS HEJIOCTaTOYHOU CTEIICHH BIIAJICET: HaBBIKAMH BJIAJICCT:
JTUHEWHOU anreOpbl CTEIICHH BJIaJICeT HaBBIKAMH HaBBIKAMH HaBBIKAMHU
W aHAJIUTUYCCKOU HaBBIKAMH HaBBIKAMH TIPUMEHEHUS MIPUMEHEHHS
TeOMETPHUH K NIPUMEHEHU MIPUMEHEHHUS JUHEHHON anreOpbl JIMHEIHOM anreOpsl

€CTECTBEHHOHAYYHBI | JIMHCHHOW anreOpsl JIUHEWHOU areOphl Y aHAJIUTUYECKON Y aHAJTMTUYECKOU
M ((uzuueckuM u Y aHAJIUTUYECKOU Y aHAJTUTUYECKOMN TreOMETPUH K T€OMETPHUH K
TEXHUYECKHM) TeOMETPHUH K TeOMEeTPUH K €CTECTBEHHOHAYYHBI | €CTECTBEHHOHAYYHBI
3agadam. €CTECTBEHHOHAYYHbI | €CTECTBEHHOHAYYHBI | M ((pU3MYECKUM U M ((pu3uuecKuM u
M ((u3ugeckuM u M (uznaeckum u TEXHUYECKHM ) TEXHUYECKHIM )
TEXHUYCCKIIM) TEXHUYCCKIIM) 3amaqam. 3agagaM. CBoOOTHO
3amadam. 3amadam. HaBbiku ocBOGHBI, MIPUMEHSET
OO6yqatomtuiics HO JIOITyCKAroTCs MTOJTyYCHHEIE
HCTBITHIBACT HE3HAYNTEIIbHBIC HAaBBIKH B CUTYaIHIX
3HAYUTEIbHEIC OIIMOKH, MTOBBITIIEHHON
3aTpyIHEHUs IPU HETOYHOCTH, CII0’KHOCTH.
NPUMEHEHUU 3aTpyIHEHUs MpU
HaBBIKOB B HOBBIX AHAJMTHYECKUX
CHUTYaIUSIX. oreparnmsx,
nepeHoce yMeHU Ha
HOBBIE,
HeCTaHJlapTHbIC
CHUTYaIIH.
Ikana oneHUBAHUA IPOMEKYTOYHOM aTTECTALMU: IK3aMEHa.
IIIxana oreHNBaHUA Ormmcanne
BrimonHeHsl  Bce BUbI yqe6H0171 pa6OTLI, npeaAyCMOTPCHHBIC

OTIn4yHO

y4eOHbIM TuIaHOM. CTyJEeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHHUH, HaBBHIKOB TPUBEACHHBIM B Ta0NMIAX IOKa3aTelsiM,
onepupyeT NpPUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSMHU, HaBBIKaMH,
IIPUMEHSAET UX B CUTyalUsX [IOBBIIICHHOW CIIOKHOCTH, HE
WCIBITBIBACT 3aTPYJHEHUH TPH  AHAIUTHYECKUX  ONEpALMAX,
IIEPEHOCE 3HAHUW U YMEHUHN HA HOBBIE, HECTAHIAPTHBIC CUTYALUH.

Xopouio

BoimonHensl Bce BuAbl y4eOHOM pabOThl, MpPeayCMOTPEHHBIE
yueOHbiM  1wiaHoM.  CTyeHT  JeMOHCTPHpPYET  YacTH4YHOe
COOTBETCTBUE 3HAHUN, YMEHUI, HABBIKOB MTPUBEJACHHBIM B TaOIUIIax
1oKaszaressiM, ONepupyeT NpUOOpPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBBIKAMH, NPHUMEHSET UX B CUTYALMSIX MOBBIIIEHHOW CIIOXKHOCTH.
IIpu sTOoM MOrYT OBITH JONYIIEHBI HE3HAUHUTENIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS IIPU AHATUTUYECKHUX OIlepalusix, IEPEHOCe
3HAHUW U YMEHUI HAa HOBBIEC, HECTAHAAPTHBIE CUTYALIUH.

Y 10BIETBOPUTEIILHO

Boimonnensl Bce BuAbl y4eOHOHl paboOThl, MpPeayCMOTPEHHBIE
y4eO0HbIM Tu1aHOM. CTYACHT AEMOHCTPUPYET HETIOTHOE COOTBETCTBHE
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3HAHWUH, YMEHUH, HaBbIKOB NMPUBEACHHBIM B TA0JIMLIAX [TOKA3aTENAM,
JIOMYCKAIOTCA 3HAYUTEIbHbIE OLIMOKM, MPOSBISIETCS OTCYTCTBUE
3HaHUM, YMEHMM, HaBBIKOB II0 POy IOKa3arened, CTYIEHT
UCHBITBIBACT 3HAYMUTEIbHBIC 3aTPyJHEHUS IIPU ONEPUPOBAHUU
3HAHUSIMU U YMEHUSIMHU [IPU UX NIEPEHOCE HA HOBBIE CUTYAIUU.

HeynosnerBopurenbHo

He BeimonmHen ojauH wuiau  Oosiee  BUAOB  yueOHOH  paboThl,
MPEyCMOTPEHHBIX y4eOHBIM TulaHOM. CTyIeHT JEeMOHCTPHPYET
[IOJTHO€ OTCYTCTBHE WJIM HEAOCTaTOYHOE COOTBETCTBUE 3HAHMUH,
YMEHHH, HaBBIKOB TMPHUBEJCHHBIM B TaOJHMIAX TIOKa3aTeNsIM,
JIONYCKAIOTCS 3HAYUTEbHBIC OLIMOKM, MPOSBISETCS OTCYTCTBHE
3HaHUM, YMEHUH, HABBIKOB 110 POy MOKa3aTeeH, CTyIeHT HE MOKET
ONEpPUPOBATh 3HAHMSMU UM YMEHUSIMH IIPH HUX IEPEHOCE Ha HOBBIC
CUTYAIIHH.

IIIkana oneHUBAHUSA TEKYIIECTr0 KOHTPOJISA.

HaunmeHnoBanue KOHTpoOIs

IIIxana oreHUBAHMSA Omnucanue

pE3yIbTATOB OOYYCHHMS

OtimmyHo - Pabora cnana B 3amanue Ha PI'P BrigaeTcs Ha

CPOK, pacueTHasi u MIEPBOM 3aHITHHU

rpadudeckas 4acTu COOTBETCTBYIOIIETO pa3jena

BBITIOJIHEHBI BEPHO, TUOO JUCIUILIMHEL U CIACTCS 10

HMEIOTCS HEJ0UYETHI, HE OKOHYAHHUH H3yYCHHS

BIIUSIONIME HA KOHEYHBIN COOTBETCTBYIOIIETO pa3jena

pe3yJibTar. nucuumInael. PI'P nomkHb

Xopouio - pacyeTHas 4acTh OBITH BBITIOJIHEHBI U

BBITIOJTHEHA BEPHO, B 0(OpMJIIEHBI B COOTBETCTBHH C
PacuetHO-Tpaduueckas rpaUIecKoi YacTH eCTh TpeOOBAHUSIMHU METOANYECKUX

pabora 3aMeYaHus yKa3aHu# kadeapsl.

Y 10BIIETBOPUTENBHO - B
pacyeTHOM 4aCTH eCTh
3aMeuyaHusi, METO]
BBINOJIHEHUSI rpauuecKoi
YacTH BHIOpAH BEpHBII
HeynoBieTBopuTensHO - B
pacueTHOIl U rpaduuecKoi
4acTsIX eCTh rpyObIe

KontponsHas padora

3aMeUaHusl.

OTtnnyno - PaboTa BEICOKOTO 3ammuTa TeMBI BKIIFOYACT
KauecTBa, YPOBEHb pelieHue 3a1a4 B ay IUTOPUH B
BBIIOJIHEHHS OTBEYAET BCEM TEYEHUE OJTHOM Taphl U
TpeOOBAHUSAM, TEOPETUYECKOE | TIPOXOJUT MOCIIE U3yUCHUS
coJiep)KaHne Kypca OCBOCHO COOTBETCTBYIOIIIETO
MOJTHOCTBIO, 03 TPOOEIIOB, pasnena. buneTsl COCTOST U3

HEOOXOAMMBIC MPAKTUIECKUE | BOMPOCOB, MO3BOJISIOIINX
HABBIKA PA0OTHI C OCBOCHHBIM | OLIEHUTH C(HOPMUPOBAHHOCTD
MarepuanioM chOpMUPOBaHbI, | KoMIeTeHIui. Ha oTBeThI
BCE MPETyCMOTPEHHBIE otBoauTcs 1,5 vaca.
porpaMMoii 00ydeHuUs
y4eOHBIC 3aJaHUS
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BBITTOJIHEHBI, JTNOO HEKOTOPHIE
U3 BBIIOJIHEHHBIX 3aJJaHUN
COJepKaT HE3HAUYNUTEIIbHBIC
OIINOKHU

Xopouio - YpoBeHb
BBINOJIHEHHSI pa0OTHI OTBEYAET
OOJIBILIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUYECKOE
coJiep>KaHue Kypca OCBOEHO
YaCTUYHO, HO IIPOOETIBI HE
HOCSIT CYIIECTBEHHOTO
XapakTepa, Heo0X0AUMBbIE
NPaKTUYECKHE HABBIKU
paboThl C OCBOEHHBIM
MaTepHaIOM B OCHOBHOM
c(OopMHPOBAHBI, HEKOTOPHIE
BUJIBI 33/IaHUH BBITIOJTHEHBI C
omroOKaMu.

VY 10OBIETBOPUTEIBHO -
Teoperuueckoe conepkaHue
Kypca OCBOCHO YaCTHYHO,
HE00X0IMMbIE PAKTUYECKUE
HaBBbIKU pabOThI HE
c(OpMHUPOBAHBI,
OO0JIBILIMHCTBO
IPeIyCMOTPEHHBIX
IIpOrpamMMoi 3aJaHui He
BBINOJIHEHO; TIPU
JIOTIOJTHUTEIBHOMN
CaMOCTOSTENIbHON paboTe HaJ
MaTepHaJioM Kypca BO3MOYKHO
MOBBIIIIEHHE KaYyeCcTBa
BBITTOJTHEHUSI YI€OHBIX
3aJaHUN.
HeynosnerBopurensHo -
Teoperuueckoe conepkaHue
Kypca He OCBOEHO,
HE00X0IMMbIE PAKTUYECKHE
HaBBbIKU pa0OTHI HE
c(hopMUpPOBaHBHI,
peIyCMOTPEHHBIE
porpaMMoil 3alaHus He
BBITOJIHEHBI

TectupoBanue o
PO ICHHOU TEME

Tect conepxut 20 3anaHui,
MPaBWIbHBIN OTBET Ha 1
3a/laHue COOTBETCTBYET 1
Oammy. Bpems TectupoBanus -
30 munyT. CTyIeHTY
MPEIOCTABIISETCS IBE
MONBITKY JJI IPOXOKIACHUS
Tecta. MakcuMalibHas OLICHKA

TectupoBanue
OCYIIECTBIISETCS, TUO0 TIPH
IIOMOIIY KOMITBIOTEPHOM
CUCTEMBbI TECTUPOBaHMSI, T1MOO
C UCIOJIb30BAaHUEM BBIJAHHBIX
TeCT-3aJIaHuii Ha OyMa>KHOM
Hocutene. Bpems
tectupoBanusd 30 MuH. 3aTeM
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3a TecT - 20 6amnos. Tect OCYIIECTBJISIETCS IPOBEPKA
CUHMTAETCS YCIEUTHO TeCTa 9K3aMEHATOPOM U
MIPONICHHBIM, €CITU CTYACHT BBICTABJISICTCS OIICHKA

nai He meHee 60% COIJIAaCHO METOOUKU
MpaBUJILHBIX OTBETOB (HAOpasn | BHICTABIICHUS OLICHKH.

He MeHee 12 6ajuioB).

7.3 OueHoYHbBIE CPeACTBA

7.3.1 Texymuii KOHTPOJIb

Komnnexm 3a0anuit 0na evinonnenun pacuemno-zpaguueckux pavom (PI'P)
PI'P Nel, ywacmo 1

-11 0 2 0 2
3amanue Nel. Jlanst maTpunbt A=| 1 3 2 | u B=|0 -3 3
4 0 -3 1 1 -1

Brinonuuts aeiicteus: A° +8B' .
3amanue Ne2. [Tpo0/kKTh JaHHOE MaTpudHoe paBencTso (2A+3B)? —4A° —6AB =...

¥ IIPOBEPUTH €T0 ISt MaTpull A U B U3 mepBoro 3agaHusl.
3aganue Ne3. BeIYMCIINTE ONPEAETUTEND ABYMsI CIIOCOOaMU: pa3yioKEHUEM IO I1EpBOH
CTPOKE ¥ Pa3JI0KEHUEM 10 TIEPBOMY CTOJIOLLY.

10 -1 2
0 2 1 -1
11 -1 1
11 -2 1
3amanne Ne4. JIns qaHHOM MaTpHUIlbl HAWTH oOpaTHY0 MaTpuIly. CienaTh MPOBEPKY.
1 0 2
1 1 0]
-1 2 3

3aganue No5. Pemuts matpuunoe ypasaenne AXB =C (maiitu X). Cnenats npoBepky.

S P O |

3ananue Ne6. HaliTu paHr MaTpuisl.

1 -1 2 3

0 5 4 3

2 3 8 9 15|
3 -8 2 6 20

PI'P Nel, 3a0anusa no pewienuro cucmem JUHEHHBIX A12e0paudecKux ypasHeHuil
3aganue Nel. Pemuts cucreMy meronoM Kpamepa. Cnenats mpoBepKy.
X, +4X, = X; =2
2X, +2X, +3X, =7
3X, +6X, —2%; =1
3amanne No2. Pemmth cuctemy u3z Nel MeTomoM 00paTHOM MaTPHIIBL.
3ananue Ne3. Pemuts cuctemy u3 Nel metonom ["aycca.

3amanne No4. Pemnth HEOHOPOIHYIO cCUcTEMY MeToioM ['aycca. Halitu oOmee pemienue u
YacTHOE pelICHHE.
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X, + X, +2%X;+3X, =5
3%, +2X, —4X, —2x%, =1
oX, +4x, + 4x,=11
3aganue NoS. Pemnth oHOpOAHYIO cUCTeMY MeToioM ["aycca. Haiitu oO1iee penienue u
OCP.
2%, +6X, —9%;,-9x, =0
4%, —5X%;, + X, =0
3%, +3X, = TX, —4x%,=0"
X, —3X, + 2%, +5%, =0
PI'P Nel, uacmo 2
3ananue Nel. TToka3aTk, 4To BEKTOpsl M, N, P 06pa3yroT 6a3uc B MPOCTPAHCTBE
Pa3JI0KUTh BEKTOp @ 110 3TOMY Oa3ucy:
M=(-12),7=(203),p=(-2-11),a=(5—-413).

3aganue Ne2. Jlanbl BekTopsl M ¥ N . BEIACHUTH — KOIIMHEAPHBI I BEKTOPH @ U D .

m=(28,-8,8),n=(-216,—6), a=2m+n,b =2n-m.

A\
,ecmn |M|=6v2,|n|=2,(m,M) =135, a=6n-m.
3amanme Ne4. Jlan A ABC . Haittu £ B, ecnrm A(1;-1;2),B(3;3;2),C(7;1;2).

3ananue No5. Tlpu kakux "x" Bektopbl a u D mepnenmukyssapusi?
a=(x;1,-4),b =(x-3;12; x).

3aganue Ne6. Haiitu miomaas napauienorpaMma, oCTPOEHHOTO Ha BeKTopax a u b .

3amanne Ne3. Haiitu |§

_ N V4
a=2m-5nb=m+n,|m|=12|n|=3, (M, ﬁ):g.

3ananue No7. Haiitu mnomans tpeyronsuuka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -

7).
3ananue No8. JlaHbl BEKTOpHI 4, 5, C . BoisicHuTh — KOMIUTaHApHBI JTH BeKTOpHI. Ecnn
BEKTOPHI HE KOMIUTAHAPHBI, TO HAWTH 00bEM IMapasuielieNuIie/1a, TOCTPOSHHOTO Ha BEKTOpax
a,b,cu OTIPEIENIUTh — KaKyI0 TPOUKY OHH 00pa3yloT.
a(l;—1;5),b(2;4;-2),c(3;0;1).
3amanne No9. Jlns nuHEHOTrOo onepaTopa A 3agaHbl 00pa3bl 0A3MCHBIX JIIEMEHTOB
Ag,, Ag,, Ag€,. 3amucars MaTpuny oneparopa A B Oasuce €, €,, €, u HaiiTH 00pa3
aiemMeHTa X .
Ae =7¢e +3¢€,-2¢€,, Ae,=¢,-¢€,+4¢e,, Age,=2¢ +2¢,+3¢€
X=2¢, —4¢e,+¢,.

31

3amanue Nel0. Haiitu coOCTBEHHBIE 3HAUEHUS M COOCTBEHHbBIE BEKTOPHI IMHEHHOTO

o -4 1
orepaTopa, 3a/IlaHHOTO B HEKOTOPOM 0a3uce Matpuie A =( 7 o

PI'P Ne 1, uacms 3
Baganue Nel. Tlpsimast |, mpoxomut uepes Touky A mapamiensto Bekropy { . [psmas |,

HPOXOIUT uepe3 Touky B meprnenaukynspHo Bekropy N . Haiitu ToUKy mepecedeHus MpsiMbIX U
yron mexny Humu, ecmn A(3;5), 0 (1;3), B(0;5), n(-3;4).
Baganue Ne2. Jlana mpsivast |, . Tlpsimast |, mpoxomut yepes Toukn A u B. Haiitu

paccrosiHre OT TOUKH Tepecedenus npsmbix |, u |, mo npsmoii |, .
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L x=-8t-3 _ . o )
|1'{y:3t+4, A(4;0),B(7;3), |3.9X 12y +2=0.

3ananue Ne3. Haiitu paccrostaue ot Toukn M, 10 muockoctn @ , npoxomsimieii gepes
Touky A mepnenmukysspro Bektopy N, ecnmu M (0; 1;7), A(2; -1; 4), N (6;22; -3).

3azmanue Ned4. Haiitu yroa Mex/y INIOCKOCTBIO O M INIOCKOCTBIO [3 , MPOXOAAIICH depes
touxku A, Bu C,ecrm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).

3aganue NoS. 3amucaTh KaHOHWYECKHE YpaBHEHUs NPSAMOi, 3aJaHHOM 00MMHU
YpaBHEHHUSMHU.

X+2y-9z2-10=0;
3X+4y+8z-24=0.
3azanue Ne6. Haiitu Touky nepeceuenus npamoil | u nmockoctn @ yron Mexmy
HUMU.
X+2 z-1
I :—:X:—; a:X+2y—-3z-12=0.
3 4 -2
Baganue No7. Tlpsimast |, mpoxomur yepes touku 4 u B. Ilpsmas |, mpoxomaut uepes
TOUKY M TEpIEeHIUKYISPHO IIoCKoCTH ¢ . Haiitu yromn mexy npsimbivu |, u |, u BbIsicHuTS —

JIEXKAT JIM OHHM B OJTHOM IJIOCKOCTH HIIH CKpCIIUMBAKOTCA.

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

3aganue Ne8. Jlns naHHON KpUBOM T + %= 1 yka3aTb hOKyChI, SKCLIECHTPUCHUTET,

JMPEKTPHUCHL. TTOCTPOUTH KPUBYIO, H300pa3uTh (POKYCHI, TUPEKTPHUCHL.
Baganne Ne9. IlpuBectu ypaBHeHue kpuBoii 9X° —25y° —18x+200y —616 =0 «
KaHOHHYECKOMY BHJLy U IOCTPOMTH KPUBYIO.

Ilpumeput 6apuanmos KOHmMpoILHBLIX padom
Bapuanr.

1. Haiitn 3Ha4eHust MATPUIHOrO MHOTOWIeHa F(A)

-1
f(x):—x3+2x2—x+3,A=[ Oj
3 2

2. Haiitu panr MaTpuIbl IPUBEACHUEM K CTYIIEHYaTOMY BULY 8 2 5 3 _13

11 -3 13 5 17

1 2 1
3. BeIUMCIUTh ONIPENEIUTENb IPUBEIEHUEM K CTYIIEHYaTOMY BUILY 3 -5 3
2 17 -
4. Haiitu matpuity, oOpaTHyto AaHHoM (a). Pemuth MatpuuHoe ypaBHeHue (0)
1 2 1
1 -2 -2 3 5
(@) ©) (—3 4] (3 -1 Oj
2 7 -1

5. Pemuth cucreMy ypaBHeHHI. YKa3aTh 00IIee U OJHO YACTHOE pelieHue (a).
Pemuth cucreMy ¢ momoIisio oOpaTHoi Matpuilsl U o hopmynam Kpamepa (0)
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4x, +9%, —5%X; —8X, =5 X, +2X,+ %X, =5
(a) 3%, +7X, —2x,—4x, =4 (6) 3%, —5X, +3X;, =—7
2X, + 5%, + %, +3%X, =3 2X, + 77X, — X, =13
Bapuant
1. Pacnicars pasnoxeHue BeKTopa X 10 BEKTOpaM B aF
x={5-12,1}, p={1-3,0}, q={1,-11}, r={0,-1,2}
2. KonnuHeapHs! JIn BEKTOPbI B nq?
a={2,0,1}, b={-2,31, p=2a+2b, g=3a-2b

3. Jana nupamuna c BepmnHaMu B Toukax AAAA, .
A(-2,4,8), A(4,-12), A(-8,7,10), A,(-3,4,-2)
Haritu:

a) yron mexay pedopamu AA,, AA,
0) 00beM UpaMuIbI

B) JUIMHY BBICOTBI OITyIIEHHOU Ha rpanb A A A,
') HAWTH JJIMHY MEAUAHbI, IPOBEICHHYIO U3 BepIIuHbl A K pedpy A A,
4. BoIUUCIHTS TUIONIAJIb TIApaJUIeIorpaMMa, MOCTPOSHHOTO Ha BeKTopax a u b a — yron

MEXIy BEKTOpPaMH B u q

a=2p+q, b=p-3q, lp|=2, |q|=2, a=

Bapuant
1. Haiitu paccrosiHue ot Touku M, 110 miockoctu (I\/IlM 2I\/I3):

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

o Ix+y+z-2=0
2. BeimcaTh KaHOHHYECKOE YPaBHCHHUC IIPAMOM:

X—y—-3z+6=0
3. Haiit TOUKy niepecedeHust NpsIMON 1 IIIOCKOCTH: X=2 = y13 _Z J;rl u
X+y+2z2-9=0.
4. Haiitu Touky P, cummerpuuHyto Touke P oTHOCHTEIBHO MpsMoii | P(O; -1 3) U
x-1 'y z
1 11

5. Hanucath ypaBHEHHE IUIOCKOCTH ¢ MPOXOAAIIEH yepe3 Touky M, U nepneHauKyisipHO
pSIMOM (Mle) ' M, (3; 2 O), M, (4;],'5) , M, (2; -1 4) .

6. HaiiTu KOCHHYC yIiia MEXIy IUIOCKOCTSMU O U Q'

o, :3Xx-y+3=0, a, : Xx-2y+52-10=0

Bapuanm 3a0anuii mecma

-2 0 8 1 -5
1.1. Haiitu panr MaTpuibl IPUBEACHUEM K CTyIIEHUATOMY BUAY g 6 -3 —13
11 -3 13 5 17
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1 -2 -2 3 5
1.2. Pemuth MaTpU9IHOE YpaBHEHUE ( 3 }x =( J

4 3 -1 0
X, +2X, + X =5
1.3. Pemuts cuctemy no gpopmynam Kpamepa 3%, —5X%, +3x%, =7

2% + 77X, — %, =13
2.1. Hanmcats pasinoKeHHe BEKTOpa X o BEKTOpaM p,q,r X = {5, —12,1} ,p= {1, -3, 0} ,
q={1-11}, r={0,-12}
2.2. BbIMHCINTD IO /1b apauIeIorpaMMa, IOCTPOEHHOTO Ha BEKTopax @ u b o — yron
ME3KIy BEKTOpaMu P U (

a-2p+,6-p-30,  [d-2.[d-2,  a=~
2.3. ana nupamuna c BepmrHamu B Toukax AAAA,. A(6,1,3), A(6,-2,-3), A(2,2,0),
A,(-5,1,0)

Haiiti yinHy Mequansl, IpOBEICHHYIO U3 BepuinHbl A K pedpy A A,

x-2 y-3 z+1
1 4

3.2. Haiitu Touky P, cummerpuunyto Touke P oTHOcuTensHO npsiMoit | : P(O; -1 3) u

3.1. HaiiTu Touky nepeceyeHus NpsiMoi U MJIOCKOCTH: U X+y+2z2-9=0.

x-1 vy z

1 11

3.3. HanincaTh ypaBHEHUE MJIOCKOCTH ¢ TPOXOJsIei uepe3 Touky M, u
HEepHEeHAUKYIApHO  npsMoit (MM, ): M, (3; 2, 0), M, (415), M,(2-14).

4.1. Tana xpuBasi BTOpOro nopsiaka x° +4y’ —12x+16y+16=0. [loayunts kaHoHHYeCKOE
ypaBHEHHE KPUBON U MOCTPOUTH .€€

! ! !
4.2. CoctaBuTh MaTpUIly TIepexoaa ot Oasuca e ,e,,e, k 0asucy e ,e, e, , eciu
€ =26 +6€,+6,; €, =6 —6,+6,; €, =6 + 26, +6€,

7.3.2 IlpoMexyTOUyHasi aTTeCTalus

BO”pOCbl K IK3aMEHy

Bompoc Komnerenius

Martpuiipl, TUIIBI MaTPHIL. OIlK-1
Oneparuu ¢ MaTpHIlaMH, UX CBOMCTBA. OIIK-1
YMHOKEHUE MPSIMOYTOJIbHBIX MATPHIIL. OIIK-1
MarpuuHnasi popma 3aIiucH CUCTEMBbI JTMHEHHBIX alNreOpandecKuX ypaBHEHH. OIIK-1
Ornpenenurenu U UX CBOWCTBA. OIIK-1
[Tonsitue onpenenutensi. MUHOPHI U anreOpandecKue TOMOJTHEHHUS. OIIK-1
CucreMbl TUHEWHBIX anTeOpanyecKux YpaBHEHHH, OCHOBHBIE TIOHSATHUS U OIK-1
onpesiesIeHusl.

[IpaBuno Kpamepa penieHusi CUCTEM JTMHEHHBIX YPABHEHUM. OIIK-1
OOpaTHas MaTpuIia U €€ BEIYHUCIICHHUE. Y CIIOBUE CYIIECTBOBAHHS 00paTHOM OITK-1
MaTpHIIbL.

Pemenne cucrem TMHEHHBIX alreOpandeckux ypaBHEHUH METOJIOM 0OpaTHOU OIK-1
MaTpHIIbL.

Meron ["aycca pemieHus CUCTEM JMHEWHBIX YPaBHEHUM. OIIK-1
Pemienue npou3BoJIbHBIX CUCTEM JIMHEMHBIX YpaBHEHUH MeTo10M ["aycca. OIIK-1
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Panr matpuuel. Teopema Kponekepa — Kanesu. OIIK-1
OnHOpOAHBIE CUCTEMBI JI\IJ/IHeI}'IHBIX ypaBHeHui. Kpurtepuii cyiecTBoBaHUs OITK-1
HETPUBUAIBHBIX PEIICHUI.
[ToHsiTHE BEKTOpA U JIMHENHBIE ONIEpalliy HaJl BEKTOPAMH, CBOMCTBA ONEPALMH. OIIK-1
JluneliHass KOMOWHAIIMSI BEKTOPOB. OIIK-1
JIuHeiiHas HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb TEOMETPUUYECKUX OIIK-1
BeKTOpOB. Kpurtepuii IUHEIHON 3aBUCUMOCTH.
[Tonsitue 6a3uca. KoopauHatsl BeKTOpa. OIIK-1
OptoHopMupoBaHHBIH Oa3uc. PaznoxkeHne BeKTopa Mo BeKTopam Oasuca. OIIK-1
YnopsiioueHHas TporiKa BEKTOPOB. OIIK-1
CkansipHO€, BEKTOPHOE U CMELIaHHOE IIPOU3BE/IEHUE BEKTOPOB B OITK-1
OPTOHOPMHPOBAHHOM Oa3uce.
Ycn0BuUsL OPTOrOHAIBHOCTH, KOJUJIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB. OIIK-1
JIuHeliHble MPOCTPAHCTRBA. OIIK-1
Martpuia nepexoza ot 6a3zuca K 6a3ucy. OIIK-1
Co0OcTBeHHBIE BEKTOPBI U COOCTBEHHBIC 3HAUCHUSI MATPHUIIBI. OIIK-1
Cucremsbl KoOpauHAT. [IeKapTOBBI MPSAMOYTOIBHBIE KOOPAMHATHI HA TMJIOCKOCTH OITK-1
U B [IPOCTPAHCTBE.
[TonsipHasi cuctema KOOpIMHAT. OIIK-1
Pas3nuuHble TUIIBI YPABHEHUN IIJIOCKOCTH M IIPSIMOM. OIIK-1
Brrunciienue paccTossHUM MEXIy IBYMSI TOYKaMH, TOUKOW U MPSIMOM, TOUKOH U OIK-1
IIJIOCKOCTBIO.
BrrunciieHre pacCTOSHUSI MEXY CKPEIIMBAIOIIUMUCS MPSIMBIMHU. OIIK-1
Brruucnenue yrioB Mexmay AByMs IPSIMBIMH, MPSIMOW U TUIOCKOCTBIO, IBYMSI OTTK-1
IJIOCKOCTSIMH.
Kpussie BTOporo nopsika ux reOMETpUIECKUe CBOWCTBA U YPaBHEHUS. OTTK-1
[IpuBeeHre KpUBOM BTOPOTO MOPSAIKA K KAHOHUYECKOMY BULY.
KaHonuueckue ypaBHeHHMsI dJIMIICA, TUIIEPOOJIbI, apadoibl. OIlK-1
YpaBHEHHE MOBEPXHOCTH BTOPOTO MOPSAKA. OIIK-1
Kanonuueckue ypaBHeHUsI chepsl, HITUIICOM A, KOHYCOB, THIIEPOOIOUIOB, OITK-1

11apa0oJIoUI0B.
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Tunosbie BapuaHTHI O0UJIETOB
1o AucuuIuinee «JImneitnas anredpay»

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJIEPALIMU
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBFPA3SOBATEJIBHOE
YYPEXJIEHVE BBICILIET'O OFPA3OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET>»
(MOCKOBCKHWH ITOJIUTEX)

HucuuiuinHa — «JIuneitHast anrebpa»

Kypc 1, cemectp 1
3K3AMEHAIIMOHHBIN BUWIET

Onpenenurenu U UX CBOKWCTBA.

Pemnte MaTpuuHOe ypaBHeHME XB=A, eciu A:(l2 21) B :(_t ZJ

X +2X% =-1

Jlanbl BeKTOpHI a =(-5,9,8), b =(-3,1,-2), C=(-8,10,-10). [IpoBepuTh — KOMIUIAaHAPHBI JIU OHH.
Ecnu Het, HaliTH 00beM Mapauielientie/ia, IOCTPOEHHOro Ha BEKTopax a,b,c.

Haiitu yron mexny Bektopamu a = (1,-2,-2) u b= (2,0,0).

Pemmth cuctemy MeTo10M 0OpaTHOM MaTPHIIbI {
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MHHHUCTEPCTBO HAVKH U BBICILLIET'O OBPA3OBAHUS POCCUMCKOI
®EJIEPALIUU
®EJEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
VUYPEXJIEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKHWH NOJJUTEXHUYECKHNI YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

Huctumuaa  «JIuneitHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUWIET

1. Jluneiinas komOuHanMs BeKTopoB. basuc. KoopauHate! BekTopa.

12 -1
2. Buruucnuts onpenenurens matpunsl C=A"  ecmm A=|3 1 0.
011
4x; —2Xy +3X%3 =12,
3. Pemmre cucremy ypaBHeHu# MeTonoM ['aycca < ¥ +5x, —3x%; =1,
2% +3Xy —2X3 = 3.
4. Tlokasatb, 94TO BEKTOpbI M =(1,-12), A =(2,0,3), p=(-2,-11) oOpa3yroT 6a3uc B IPOCTPAHCTRBE.
5. Jlano obmiee ypaBHeHME mpsiMoi  —2x+3y—5=0. Hamucars: ypaBHeHHE NpPSIMOIl C YIJIOBBIM
K03(ppULIMEHTOM; YpaBHEHHUE NMPSMON B OTpe3Kax; HOPMaJbHOE ypaBHEHHE MPSIMOI.

J171s mpoBeieHUs POMEKYTOYHOT'O KOHTPOJISl 3HAHUHN CTYIEHTOB B JUCTAHIIMOHHOM popmate
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIAWH-KypcaxX UMEIOTCS HTOTOBBIE TECTHI.



