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

K OCHOBHBIM 1I€I5IM 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 MBIIIICHUIO HAPsIy
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(UKALHOHHON
XapaKTepUCTUKON OakanaBpa 110 HallPaBICHUIO, B TOM YHciie (pOpMUpOBaHHE YMEHUH UCIIOIb30BATh
OCBOEHHbIE MaTEMaTUYECKHE METO/IbI B MPOPECCUOHATBHON AESITENbHOCTH.

- IOIFOTOBKY BBICOKOKBAJIM(PHULIMPOBAHHBIX KaIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LU(POBOIA
TypOYJIEHTHOCTH U BBICOKUX TEXHOJIOTMYECKUX PUCKOB COBPEMEHHOMN IUPPOBOI SKOHOMUKHU.

K ocHOBHBIM 3a1a4aM OCBOEHUSI TUCUMIUIMHBI «JIuHeHas anreOpa» cienyeT OTHECTH:

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

METOJIOB,

dbopmupyomux  00IIyIO

MaTeMaTUYECKYIO MOATOTOBKY, HEOOXOIMMYIO JUIsl YCIIEIIHOTO PeIICHHs IPUKIIAJAHBIX 3a/1a4;
- ¢opMHpOBaHHE Yy CTyJeHTa TpeOyemoro Habopa KOMIIETCHIIMI, COOTBETCTBYIOIIMX €T0
HAIpaBJICHUIO TOATOTOBKU M 00€CIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.
OOyuenne mno gucuumuiuHe «JIuHeitHas anredpa»
y 00y4aroLXCsl CISAYIOINUX KOMIETeHIUI:

HampaBieHO Ha (opmupoBaHue

Koa v HaumeHoBaHue
KOMIIeTeHII NI

HNHaukaTopsl 10CTHAKEHUS
KOMIIeTeHIINHU

HanmeHoBanue noxkasareis
OLICHUBAHUSA

OIIK-1. Crocobeu
HCIIOJIB30BATh MTOJIOKEHUS,
3aKOHBI U METOAbI
€CTECTBEHHBIX HAYK U
MaTeMaTuKu st peHICHI/IH
3a7a4 HHKEHEPHOM
NEATENHLHOCTH;

HOIIK-1.1 [Torumaer
(dbyHIaMeHTalbHbIE 3aKOHBI
MIPUPOJIBI; OCHOBHBIC
dbuznveckue u
MaTEeMaTHYeCKHE METO,IbI
HAKOIUICHHUS, Iepelauu U
00paboTku nHPOpMaIU;
HOIIK-1.2 [Tpumensier
(u3nUecKre 3aKOHbI U
MaTeMaTH4eCKHe METO/IbI JIJIs
peleHus 3a1au
TEOPETHUYECKOT0 U
MIPUKIIQJHOTO XapaKTepa;
HOIIK-1.3 Ucnonb3yeT
3HAHUS €CTECTBEHHBIX HAYK U
MaTeMaTHKH MpU PEeIICHUN
MPAKTUIECKUX 3aJad.

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
IIPUMEHEHHUs IMHEHHON
anreOpbl M aHATUTHYECKOH
TEOMETPHH K
€CTECTBEHHOHAYYHBIM
(pu3HUECKUM U TEXHUUECKUM)
3a1a4am.




2 MecTO IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

Huctunnuaa otHocuTrcs K Moaymio  "MartemaTH4ecKue W €CTeCTBEHHO-HAyYHbBIC
TUCIUIUIMHBL"  o0s3aTenbHOM uactw Omoka bl «/uctumnuuer  (Momynw)». JucuuruinHa
HEIMOCPEICTBEHHO CBsI3aHa CO CJICIYIONMMHU JUCHUIITHHAMU U TipakTukamu OOIT:

MaremaTtuueckuii aHaIu3

Meroas! 1 cpencTBa U3MEPEHUN

Pagunodusuka

CrenuaibHbIe TJIaBbl MATEMATHKH

Teopus aBTOMAaTHUYECKOTO YIIpaBICHUS

®uznka

DU3NYECKUE OCHOBBI JIEKTPOHUKU

DKOHOMHYECKas! OLleHKa 3(P(PEKTUBHOCTH UHKEHEPHOTO IPOEKTa

DIEeKTpoAMHAMUKA U PACIIPOCTPAHEHUE PaAHOBOIIH

DIEeKTPOTEXHHKA.

3 CTpyKTypa M cofep:KaHHe IUCHUILTHHBI
OO61mmas TpyA0eMKOCTh AUCHUIUINHBI COCTaBIsAEeT 3 3a4eTHhIe enuHuIbl, 108 yacos.

3.1 Buabl yueOHoii paboThl U TPY/A0EMKOCTH

Ne Bil vae6Hoil paboThI KoaunuectBo | CemecTpsl
n/n y P 4acoB 1
1 | AyauTopHble 3aHATHSI 48 48
B ToMm umce:
1.1 | Jlexuunm 16 16
1.2 | CemuHapckue/pakKTHYECKUE 3aHITH 32 32
1.3 | JITabopaTopHBbIe 3aHSTHSI 0 0
2 | CamocTosiTeqibHAsI padoTa 60 60
B ToMm uucrne:
2.1 | PI'P 26 26
2.2 | lloaroroBka K CEMUHAPY 24 24
2.3 | [loaroroBka K 9K3aMeHY 10 10
3 | IlpoMe:kyTOUHASI ATTECTAIUS
3auet/nud.3aueT/7K3aMeH - 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. Onpenenurenu, 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. CucreMsl 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 alNredpandeckux ypaBHeHUN. PaHr MaTpuIibl.

Tema 2. Pemienne cucreM JTHHEHHBIX ajJredpanyecKux ypaBHeHHMIA.

Cucrembl JTUHEHHBIX anreOpanvyeckuxX ypaBHEHUN, OCHOBHbIE MOHATHUSA. Pemnienue cucrem
JUHEHHBIX ypaBHeHHI MeTogoM Kpamepa, MeToom oO6paTHo# Matpulibl, MeTogoM ['aycca. Teopema
Kponekepa — Kanemnu. Pemenue mpon3BoJIbHBIX CUCTEM JIMHEWHBIX YpaBHEHUM MeToaoM [aycca.
Pemenne oqHOPOAHBIX CUCTEM JIMHEMHBIX ypaBHEeHUW. KpuTepuii CyniecTBOBaHNS HETPUBUAIBHBIX
pelIeHu.

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. Jlunelinple omepauuy HajJ BEKTOpaMH, UX cBoWcTBa. JIMHENHble KOMOMHaLUU
BEKTOpPOB. JIMHElHas 3aBUCUMOCTh M HE3aBUCUMOCTH BEKTOPOB. ba3uc CUCTEMBI BEKTOPOB.
EamHCTBEHHOCTH pa3inokeHus BeKTopa 1o 6asucy. OpToHOpMHUPOBAHHBIN Oa3ucC.

Tema 2. CkansipHoe, BEKTOPHOE M CMEIIAHHOE IMPOU3BEACHUS BEKTOPOB, UX CBOMCTBA.
VYcioBus  OPTOrOHANBHOCTH, KOJUTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. Brruucienue
CKaJIIPHOTO, BEKTOPHOTO W CMEIIAHHOTO IMPOU3BEACHUN BEKTOPOB, 33/JaHHBIX KOOpAMHATAMU B
OPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneiineie npoctpanctBa. [loHsTHE 0a3nMca MPOCTPAHCTBA T'E€OMETPUUECKUX
BeKTOpOB. [IpeoOpa3oBaHre MaTpHIbl JUHEHHOTO OIepaTopa MpU mepexone oT Oasuca K Oasucy.
CoOcTBeHHBIE 3HAUYEHHS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Pasznea 3. KoMmmiekcHbIe YHCJIa 1 MHOTOYJIEHBI

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



Pa3nen 4. AHasInTHYeCcKas TeOMeTPHA

Cuctembl KoopauHaT. JlekapTOBBI MPSMOYTOJIbHBIE KOOPIAWMHATHI HA IJIOCKOCTH U B
npoctpaHcTse. [lonsipHas cucrema KOOpAuHAT.

Tema 1. IIpsiMble ¥ MI0CKOCTH

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

Briuucnenue pacctosHui MeXAy ABYMsl TOUKaMU, TOUKOU U MPAMON, TOUKOW U INTIOCKOCTBIO.

Brruucnenue paccTosHUsS MEXTY CKPEIIUBAIOIIUMHUCS TPSIMBIMH.

Briuucnenue yrioB Mexay AByMs IPSIMBIMH, MPSMOM U IJIOCKOCTbIO, ABYMSI TNIOCKOCTSIMH.

Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIAKA

Kpussie Broporo nopsijika, ux reoMeTpHUuecKre cBoicTBa U ypaBHeHus. [IpuBenenue kpuBoi
BTOPOTO MOPSAJIKAa K KAHOHUYECKOMY BHUITY.

YpaBHEeHHE TOBEPXHOCTH BTOpOro nopsiaka. Kanonnueckue ypaBHeHUs cepsbl, JITUICOUIA,
KOHYCa, TUIepOoJIonaa, napadoaounia.

3.4 TeMmaTHKa CEMUHAPCKUX/MTPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 CeMuHapCKHe/IPAKTUICCKUEC 3aHATHUS

[IpakTrueckoe 3anstue 1. MaTpuiibl, A€MCTBUS HAJl MaTPULIAMH.

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

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

[Ipaktrueckoe 3ansiTHe 4. CUCTEMBbI JIMHEWHBIX alreOpandecKuX ypaBHEHUH, OCHOBHBIC
MOHATHS W ONpeeseHus. PenieHrne cucTteM JTUMHEWHBIX ypaBHeHUM MetonoM Kpamepa, meTonom
00paTHOM MaTpUIIBI

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

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

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

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

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

[Ipaktnueckoe 3ansatue 10. CMmemaHHOe NPOU3BEAEHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Breruncnenue oObeMa mapajuienenurea U THPaMUAbL. Y CIOBHE KOMIUIAHAPHOCTH BEKTOPOB.
Beluncnenne CKalsipHOro, BEKTOPHOTO M CMELIAHHOTO MPOU3BEACHUI BEKTOPOB, 3aJaHHBIX
KOOpJIMHAaTaMH B OPTOHOPMUPOBaHHOM Oa3uce.

[Ipaktrueckoe 3ansrue 11. JluneliHble mpocTtpaHcTBa. PasmepHOCTh M 0a3uc JMHEWHOTO

npocTpaHcTBa. Matpuia nepexona ot 6asuca k 6asucy. IlpeoOpa3oBanue KoopaAuHAT BEKTOpa MpU
u3MeHeHun Oasuca. JIuHelHble omepaTopsbl, JecTBUS C TUHEWHBIMU oneparopaMu. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIC 3HAUCHUS MATPULIBI

[IpakTuueckoe 3ansTue 12. MHOXXECTBO KOMITJIEKCHBIX uncen. @opMbl 3aIIMCH KOMIUIEKCHBIX
yucen. JlecTBUs HaJl KOMIUIEKCHBIMH YUCIIaMu. Pa3iioxkeHne MHOrouieHa Ha MHOXKUTEIN, OCHOBHAS
Teopema ajireopsl
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[Ipaktuueckoe 3anarue 13. Cuctembl KoopAUHAT. Pa3nuyHble TUIIBI YpaBHEHUI MJIOCKOCTH

[IpakTuueckoe 3austue 14. PasnuyHble TUNBI ypaBHEHMM MpsIMOW Ha IJIOCKOCTH M B
IIPOCTPAHCTBE

IIpaktnueckoe 3anstue 15. B3aumHOE pacnonokeHue NPsSMbIX Ha IUIOCKOCTH U B
IIPOCTPAHCTBE. BhIYKCIIEHHE PACCTOSHUM MEXKIy ABYMs TOUKAMH, TOYKOM U IpsMOW. Beruucienue
pacCTOSIHUS MEXKIY CKpPELIUBAIOIMIMMUCA IpsAMBIMUA. B3auMHOE paclonoKeHHE IUIOCKOCTEH.
Brruucnenue paccTosHUM MEKy TOYKON U INIOCKOCTBIO

[Ipaktnueckoe 3anarue 16. KpuBbple BTOpOro mnopsaka HX I€OMETPUUECKHE CBOICTBaA.
VpaBHeHusl uaMica, rumnep6onsl, napabonsl OOliee ypaBHEHHE KpPUBOM BTOPOro MOPSIKA.
IIpuBeneHue KpUBOK BTOPOTo MOPAAKA K KAHOHUYECKOMY BUAY. [ToBEpXHOCTH BTOPOro nopsaka

3.4.2 JlaGopaTopHbIe 3aHATHUS
He npenycmorpensl

3.5TemaTnka KypcoBbIX POEKTOB (KYpPCOBBIX padoT)

He npenycmotpensl
4 YyeOHO-MeTOAMYECKOE U MH(OPMAINIMOHHOE OOecIieYeHne
4.1 HopmatusHbie 1okyMeHTbI U 'OCThI

1. OI'OC 15.03.04 AptromaTuzaiusi TEXHOJOTMYECKUX TMPOIIECCOB M IPOU3BOJICTB,

YTBEP)KIEHHBIH MprKazoM MUHHUCTEPCTBA HAyKH U BhIcIero oOpasoBanus Poccuiickoit deneparnmu
o1 09.08.2021 r. Ne730.

2.  VYkas IIpesunenrta Poccuiickoit deneparuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4HO-
TEeXHOJIorn4eckoro passurusa Poccuiickoit denepanumy.

3. Ilpuka3z MunucrepcTBa oOpazoBanus 1 Hayku Poccuiickoit deneparuu ot 23.08.2017
Ne 816 «O6 yrBepxknenuu Ilopsiaka mNpUMEHEHHMs] OpraHU3alUsMHU, OCYIIECTBISIIOIIMMHU
00pa30BaTeNbHYIO0 JIEATEIBHOCTD, AJIEKTPOHHOTO OOy4YeHUs, JUCTAHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH MPH peau3aii 00pa30BaTebHBIX MIPOTPaAMM).

4.2 OcHoBHasi InTEpaTypa

1. Jluneiinas anredpa v aHAIUTUYECKAs TEOMETPHS : YIeOHUK U TIPAaKTUKyM 715t By30B / E. I
IInotHukoBa, A. I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa ; oz penakiueii E. I'. ILnoTHHKOBOM.
— 2-e u3A., nepepad. u gorn. — Mocksa : M3natensctBo FOpaiit, 2026. — 416 ¢. — (Bpicmee
obpaszoBanmue). — ISBN 978-5-534-18887-5. — Tekcr : snexktponHsiid // OOpazoBarenbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/583462.

2. Caburos, . X. Jlunelinas anreOpa u aHaIUTUYECKasi T€OMETpHUs : yueOHoe mocodue uis
By30B/ 1. X. Caburos, A. A. MuxaneB. — 2-¢ u31., ucmp. u gon. — Mocksa : MI3garenscTBo FOpaiir,
2026. — 258 ¢. — (Bricuiee oOpazoBanue). — ISBN 978-5-534-08941-7. — TekcT : 2JIEKTPOHHBIN
// Obpa3zoBarenbHas wiathopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/586024.

3. ITaxomoBa, E. I'. Jluneitnas anreOpa u ananutudeckast reometpusi. COOpHUK 3a1aHui :
yaeOHoe mocobue s By3oB / E. I'. [Taxomosa, C. B. PoxxkoBa. — Mocksa : M3parenscTBo FOpaiiT,
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2024. — 110 c. — (Bricuree oopazoBanue). — ISBN 978-5-9916-7541-3. — TekcT : 2JIEKTPOHHBIH
// ObpasoBarenpHas mwiatpopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/534429.

4.3 JlonoiHUTEIbLHASA JTUTEPATYPA

1. IToramnos, A. Il. Jluneiinas anre6pa U aHATUTUYECKAsi TEOMETPHSA ;| YUEOHUK U MIPAKTHKYM
s By3oB / A. II. TloramoB. — Mocksa : U3gatenbctBo Opaiit, 2026. — 309 c. — (Bpicmiee
obpazoBanmue). — ISBN 978-5-534-01232-3. — Tekct : snekTpoHHbI // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/583813.

2. byrpos, . C. Beicmas matematuka B 3 1. T. 2. DineMeHTHl JUHEHHON anreOpsl U
aHAJMTUYECKON reomeTpu : yueOHuk s By3oB / S1. C. byrpos, C. M. Hukonbckuii. — 7-¢ u3I.,
ctep. — Mocksa : M3mparensctBo FOpaiit, 2026. — 281 ¢. — (Briciiee o6pazoBanue). — ISBN 978-
5-534-03009-9. — Tekcrt : anmekTponHbIi // ObpazoBatenbHas mwiatdopma FOpait [calit]. — URL:
https://urait.ru/bcode/598416.

3. Jlyosiruna, E. H. Jlunelinas anrebpa : yueOnuk mns By3oB / E. H. JlyGsruna, E. M.
BeuromoB. — 2-¢ u3n. — Mocksa : M3marensctBo FOpaiir, 2026. — 150 c. — (Bricmee
obpaszoBanue). — ISBN 978-5-534-10594-0. — Tekct : snexrtponHsiid // OOpaszoBarenbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/587208.

4. buprokoBa, JI. I'. Jlunelinas anrebpa u JuMHEHHOE MporpaMMHpoBaHHe. [IpakTHKyM :
yuebnuk 11t By3oB / JI. I'. buprokosa, P. B. Caruros ; nox o0meit penakuueit O. B. TatapHukosa.
— Mockaa : U3narensctBo FOpaiit, 2026. — 44 c. — (Bricmee oopazoBanue). — ISBN 978-5-534-
21742-1. — Texkct : snexkrponnslid // OOpazoBarenbHas matdopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/585218.

4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECYPCHI

[IpoBenenue 3aHATUI U aTTeCTAlMil BO3SMOXKHO B IUCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHHEM
CHUCTEeMBl JUCTaHIMOHHOrO oOyueHus yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoir «MareMaTrkay 3JIEKTPOHHBIX oOpa3zoBarenbHBIX pecypcoB (DOP) mo Bcem paszaenam
IIPOrPaMMBI:

Haszsanue 50P
Jluneitnas 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
aHAJTUTHYECKasi TEOMETPUS

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

Pa3paborannbsie DOP BKIIOYAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

4.5 JInuieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
o0ecmeuenmne

1. Microsoft-Office
2. Microsoft-Windows

4.6 CoBpemMeHHbIe TPo(eccHOHATbHBbIE 0a3bI IaHHBIX U HH(OPMaIIMOHHbIE
CIIPAaBOYHbIEC CHCTEMbI

[Tepeuens pecypcoB cetr UHTEpHET, AOCTYMHBIX U1 OCBOCHUS JTUCIUILIUHBL:


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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Ne HaumenoBanue Cchika Ha pecypc JlOCTYITHOCTh

HNudopmaninoHHO-CIIPaBOYHbIE CUCTEMBI

JocTtynHa B ceTn
1 |Stack Overflow https://stackoverflow.com/ | UuTepHer Oe3
OTpaHUYCHUIN

o | Mapopmanmonusie pecypest Cern

Koncynsrastlloc http:// www.consultant.ru JlocTymHO

[Mopran ®enepanbHbIX TOCYAAPCTBEHHBIX
3 | 06pa3oBaTenbHEIX cTaHAAPTOB BhIcmero | http://www.fgosvo.ru. JlocTymHO
00pa3zoBaHHs

DNEeKTPOHHO-OMOINOTEYHBIE CUCTEMBI

Jlanp https://e.lanbook.com/ JlocTymHa B ceTH
4 Hutepuer 6e3
OrpaHUYCHUI

IPR Books https://www.iprbookshop.ru/ | loctynua B cetu
S Hutepuer 6e3
OrpaHUYCHUI

[TpodeccronanbHbie 6a3bl TaHHBIX

basa qaHHBIX HayYHOM SJIEKTPOHHOM http://www.elibrary.ru JloCTyIHO
6 | Gu6mmorexn

(eLIBRARY.RU)

Web of Science Core Collection — http://webofscience.com JloCTyIHO
7 | mommremarnyeckas pedepaTusHo-
oubnuorpaduueckas 1 HayKOMETpHIecKas
(bubmmomeTpuyeckas) 6a3a JTaHHBIX

5 MarepuaabHO-TeXHHYECKOE o0ecrneyeHne

Aynuropus Ui JEKIHUOHHBIX, MPAKTUYECKUX U CEMUHApCKuX 3aHsATui. OO0opynoBaHuE U
anmnaparypa: ayJIuTOpHas J10CKa, BO3MOYKHOCTb HCIOJB30BaHUS MYJIbTUMEAMMHOIO KOMILIEKCA
(mpoexTop, MepcoHaIbHBIA HOYTOYK WJIH MEPCOHATIBHBIA KOMIBIOTED).

6 MeToauyeckue peKOMeHIAIUT

6.1 MeToanueckne peKoOMeHIAIMH IS MPENOaBaTeNs M0 OPraHnu3aluu
o0yueHus

[Ipexxne Bcero, ciemyeT oOpaTUTh BHHUMAaHHME CTYJEHTOB Ha TO, YTO IMPAKTUYECKH BEChH
M3y4aeMbIil IMH MaTepHal He TpeOyeT Kakol-Tru0o0 CrennanbHOM (JIOMOTHUTEIBHON ) MOATOTOBKH U
BIIOJIHE MOXKET OBITh YCHEIIHO M3YyY€H, €CIM CTYACHTHI OYyAyT MOCEIaTh 3aHATHS, CBOEBPEMEHHO
BBHITIOJHATH JIOMAIlIHUE 3aJaHusl U TIOJIB30BaThCS (MPU HEOOXOAMMOCTH) CHUCTEMOW IUIAHOBBIX


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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KOHCYJIbTAIli B TEUEHUE KAXKJOro cemecTpa. Boieamme B Kypc MaTEMAaTUKH Pa3Aeibl SBISIOTCS
KJIACCMYECKHMH, B TO K€ BpeMs OHHM MPAKTUUYECKH OPUEHTHPOBAHBI, TaK KaK HUMEIOT IIUPOKOE
pacnpocTpaHeHue JUIsl PEeLIeHUs] pa3Horo poja 3aJady BHYTPU CaMOl MaTEeMaTHKU W MPUKJIaJHbBIX
3amady. X ocBOEHHME MOMOXKET CTYyJIEHTaM JIOTUYECKU BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO M MHUCBMEHHYIO pe€ub, YCIIEHIIHO MPUMEHSATh HAKOIUJICHHbIE 3HAHUS B MPOo(eCcCHOHATBLHON
JESATEIBHOCTH.

HeoOxonmumo ¢ camMoro Havaia 3aHSATHM pPEKOMEHIOBaThb CTYJEHTaM OCHOBHYIO H
JIOTIOJIHUTEJIBHYIO JINTEPATYPy, @ B KOHIIE CEMECTpa JaTh CIIMCOK BOIIPOCOB I MOATOTOBKH K
HK3aMEHY.

Ha nepBoM 3aHATHY 110 AUCHUILIMHE CIEAYyeT 0053aTeIbHO MPOUH(POPMHUPOBATH CTYICHTOB O
BUJEe U (opMe IMPOMEKYTOUHOM aTTecTalMy MO JUCIUIUIMHE, CPOKaX €€ MPOBEACHHUS, YCIOBHSIX
JIOIIyCKa K TPOMEXYTOYHOH aTTeCTaly, IPUMEHIEMBIX BUIaX IPOMEKYTOYHOI'O KOHTPOJISL.

W3noxxeHrne TEOPETUYECKOTO MaTepualia JIOJKHO COMNPOBOXKIATHCS WIUIFOCTPATUBHBIMU
IpUMepaMu, THIATEIbHO OTOOPaHHBIMHU INpEIoJaBaTeleM TaK, YTOObl TEXHHUUECKUE TPYJHOCTH U
BBIKJIAQJIKM TpPU PEIIEHUU 3aJaud HE OTBJICKAIM OT TJABHOTO: OCMBICIEHHS HWIEUM U CYTH
IpUMEHsAEeMbIX MeTonoB. CiieqyeT Bcerja yKasbplBaTb IIPUMEPBl IIPAKTUYECKOIO IPUMEHEHUs
PAcCMOTPEHHBIX HA 3aHATHUAX YpaBHEHUH U HopMyII.

[IpakTuueckue 3aHATHSA JOJDKHBI OBITH OPraHU30BaHBI IPENOJAaBaTeNieM TaKUM 00pa3oM,
4TOOBI  OCTAaBaJOCh BpEMs Ha MEPUOAMYECKOE BBINOJHEHHE CTYACHTAMH  HEOOJIbIION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH I IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaia.

[IpenonaBatenp, BeAylUil NPAKTUYECKUE 3aHATUSA, JOJDKEH COIVIACOBBIBaTH Y4eOHO-
TEMaTUYECKH IJ1aH 3aHATHH C JIEKTOPOM, UCIIOJIb30BaTh €IUHYIO CUCTEMY 0003HAUCHUH.

[IpenonaBaTento cieayeT JOOMBATHCA CUCTEMAaTHYECKOW HETPEPHIBHOM pabOThI CTYICHTOB B
TEYEHHE CeMecTpa, HEOOXOAMMO BBISBIISATH CUIILHBIX CTYJIEHTOB U IIPUBJIEKATh UX K HAy4HOH paboTe,
K y4aCTHUIO B Pa3HOT'0 poJia OJUMIINA/IaX U KOHKypcax.

CTyneHT JOHKEH OIIYIIAaTh 3aHHTEPECOBAHHOCTH MPEMNoiaBaTeisl B JOCTH)KEHUN KOHEYHOTO
pe3ynbTara: B IpuoOpeTeHNH 00y4JaroIMMUCS IPOYHbIX 3HAaHUH, YMEHUH U BJa/IeHNs HAaKOIUIEHHOM
uHbopMalel s peneHus 3a1a4d B IpoheCcCUOHATbHON JesITeIbHOCTH.

[IpoBenenue 3aHATHI U aTTECTALIUI BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHUCTEeMBbI JucTaHIMOHHOro oOyueHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTtemaTuka» 3JIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo BceM pasznenam
nporpammsl (cM. 11. 4.4).

[opsimox mpoBeneHus: paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIbHBIMHU
pacrnopsHKeHUSIMH ITPOPEKTOpa Mo yueOHOU paboTe U/Uiu LIEHTPOM yueOHO-METOINYECKON paboThlI.

6.2 MeTonnueckue yKa3aHHus JIsA 00y4AKOIIUXCSI 0 OCBOCHH I THCITAIIIHHBI

Pa3znen: 3j1eMeHTHI JIMHEHHOM anredpbl

Martpunbl u onpenenurenu. I[Ipexne Bcero, CTyIEHT IOJDKEH MOHATh, YTO MaTpPHUIla — 3TO
Tabnuia yncesn (mpuueM dTa TabJIMIa MOXKET UMETh OJJMHAKOBOE YHCIIO CTPOK U CTOJIOIIOB, & MOXKET
OBITh U MIPSIMOYTOJIBHOM), & OTIPEAETUTEINb- 3TO YUCIIO, 3aMICHIBAEMOE B BUJIE KBAAPATHOM TaOIHUIIBI,
TO €CTh ONPEICIUTEIN CYIIECTBYIOT TOJBKO y KBaJpaTHBIX MaTpuil. CiemayeT oOpaTuTh ocodoe
BHUMaHHE Ha OMNEPAlHI0 YMHOXKEHHSI TPSIMOYTOJBHBIX MATPHUI[ U TMOHSATh, KAKUM IMOJIy4aeTcs
HOpS[)IOK ManI/IIII)I — HpOI/IBBe)IeHI/ISI. OCO6€HHOCTB ManI/IH TaKXE COCTOUT B TOM, UTO HpOI/ISBe,}IeHI/Ie
MaTpUll HE TMEepPEeCTaHOBOYHO, TO €CTh ClIeAyeT 00s3aTeNbHO YOEAUThCS B JTOM, PEIINB
COOTBETCTBYIOIIUE 3a7a4i. BaxkHBIM sIBIIAE€TCS MOHsATHE 00paTHOM Matpuiibl. Hamo 3HaTh yciioBue
CYIIECTBOBaHMS OOpaTHOW MATpUIBI W aNroOpuTM ee mocTpoeHus. llociae ee BBIYUCICHUS
1eJecoo0pa3Ho JejaTh MPOBEPKY MPABHIIBHOCTH PEIICHUS, BBITIOJHUB OMNEPAIUI0 YMHOXKEHUS
(loykHA TOJyYUThCS €aUHMYHAsg Marpuna). [Ipu m3ydeHun ompenenurtencii Hax0 YETKO YCBOUTh
MOHATHUS MUHOPA, aareOpanvdecKoro AOMOTHEHUS, 3HaTh MHOTOYUCIICHHBIC CBOMCTBA OTIPEICITUTES.
JUis OCBOEHHUSI TEXHUKM BBIUMCIICHHUS OIpeNeiuTeNel 1enecooOpa3Ho, BBHIOpaB MPOU3BOJILHBIN
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ONpEENUTENb BBIILE TPETHETO MOPSAKA, PACKPBITH €r0 pa3iMYHbIMM CIOCOOAMH, NPUMEHSSA
pa3joXeHHe W IO CTpoKaM W 1mo cronbmam. OOpaTuTe BHHMaHHE, Kakue CTPOKH (CTOJOLbI)
IPEOYTUTENIbHEE BIOUPATh JUIsl PACKPBITUSL ONPEAEIIUTENSI, YTOOBI YIIPOCTUTH €r0 BBIUUCIICHHUE.
Oco0enHo 3¢ (HeKTUBHO BBIYUCICHUE OMPENETUTENs C TOMOIIBIO SJIEMEHTAPHBIX MPEOOPa30BAHMUIA,
OPUBOJAIIMX €ro K TpeyroibHoMy Buay. llpu wu3ydeHHM penieHui cucTteM JIHMHEWHBIX
anreOpanyeckux ypaBHeHuil (CJIAY) oOpaTure BHMUMaHUe, MPEXJIE BCEro, Ha MOHATHE PELICHUS
CUCTEMBI M YCIJIOBUSI CYLIECTBOBAHUS PEILIEHUN B 3aBUCUMOCTH OT COOTHOLICHHS MEXIy PaHIOM
MaTpUIlbl, PAHIOM pPACIIMPEHHONH MAaTPHUIBI CUCTEMbl M YHCIOM HEU3BECTHBIX M YpaBHEHMH.
OOparuTe BHUMaHUE Ha ycioBus npumeHeHus popmyn Kpamepa m meroma oOpaTHOM MAaTpHIbL.
BuumatensHO pa3zbepute NpuUMephl PElIeHUs! IPOU3BOJIBHBIX CHUCTEM JIMHEWHBIX anredpanyecKux
ypaBHeHu MeToaoM ["aycca (BBeaeHHEe 0a3UCHBIX U CBOOOIHBIX MIEPEMEHHBIX ).

Pa3nes: JeMeHThI BEKTOPHOM a1redpsnl

[Ipu u3yueHnn jaHHON TeMbI HEOOXOAMMO 00paTUTh BHUMAHUE HA JTMHEHHbIE ONepalluy Hajl
BEKTOpaMH, Ha IOHATUS JIMHEHMHOM HE3aBUCUMOCTH W JMHEWHOM 3aBUCUMOCTH BEKTOPOB, Ha
dbyHIaMEHTAIBHOE TOHATHE 0a31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO Oa3nca), Ha
pas3yio)keHHe BEKTopa mo 0as3ucy. 3HaThb ONpeneleHUue, FeOMETPUUYECKUe CBOWCTBA CKAJISIPHOIO,
BEKTOPHOT'O ¥ CMEIIAHHOTO MIPOM3BEACHUS BEKTOPOB, (POPMYJIBI ISl UX BHIYMCIICHUS B BEKTOPHOH U
B KoopauHaTHOM ¢opme. OOs3aTeNbHO 3HATH U YMEThb IPOBEPSATH YCIOBUS OPTOTOHAIBLHOCTH,
KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHbIE YMCJI1a M1 MHOTO4JIEHbI

B »stOoM pazgene, mpexiae Bcero, Haa0 IOHATh, YTO KOMIUIEKCHOE YHCIO SIBUJIOCH
paciiipeHHeM TOHATUSL JEHCTBUTENIbHBIX YHUCEN, 3HAaTh OIpeaeieHHe U Tpu (GOpMBbI 3amHUCH
KOMIUIEKCHOIO  yucia  (anreOpamdeckyro, TPUTOHOMETPUYECKYI0 U II0KA3aTelIbHYIO),
FEOMETPUYECKYI0 MHTEPHPETAlI0 KOMIUIEKCHOTO YMCiIa M B3aMMHO-OJHO3HAYHOE COOTBETCTBHE
MEXJ1y MHOXKECTBOM KOMIIJIEKCHBIX YMCEJI M MHOXECTBOM TOUEK KOMILJIEKCHOM IJIOCKOCTH. 3HATh
bopmyny Diinepa. KoMiekcHbie uncia MOKHO H300pakaTh ¢ TOMOIIBbIO BEKTOPOB Ha KOMITIEKCHOM
1ockocTH. [ToaTomy oneparuu cia0eHusl U BBIUNTAaHUS KOMIUIEKCHBIX YHCET MOTYT OBITh CBECHBI
K OTIEpalMsIM CIIOKEHUS U BBIYUTAHUS COOTBETCTBYIOIINX BEKTOPOB. Haio 3HATh M yMETh BBIMIOJIHATD
orepanuy YMHOXXEHHUS, JEJICHUs, BO3BEJCHUS B IOJOKUTEIbHYIO CTENEHb KOMIUIEKCHBIX YHUCEIl,
3alMCaHHBIX B TPUTOHOMETPUUYECKOM (hopMe, U3BJICUEHUSI KOPHS N-OU CTENEHU U3 KOMILIEKCHOTO
yucia. Crnexyer oOpaTUTh BHHMaHUE HAa TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SIBISIETCA
3aMKHYTBIM, TO €CTb JIt00as anredpandeckas onepanus HaJl KOMIJIEKCHBIMH YHCIIaMU HE BBIBOIUT 32
npezensl 0071acTH KOMITIEKCHBIX yrcen. Hamo 3HaTh pa3iuyHble BUIBI Pa3IoKeHUs] MHOTOYJICHA Ha
MHOKUTENH VISl ClTydaeB, KOrja Cpeld KOpHEeH MHOTOYJIeHAa MOTYT OBITh KpaTHbIe, KOMIUIEKCHBIE
KOpPHU. OTH CBeJeHUs OyIyT HCIOJB30BaThCs, HAlPUMEpP, B HHTErPAJIbHOM MCUYUCIECHUU INpU
BBIUMCJICHUH HWHTETPAJOB OT JPOOHO-pallMOHANBHBIX (GYHKIUH, M[pH pEHIeHUHd JHHEWHBIX
OJTHOPOJHBIX Au(epeHInaTbHBIX YPAaBHEHUH N-TO MOPSAIKA C MOCTOSIHHBIMU K03 puiineHTamu.

Pazgesn: AnaauTudeckasi reoMeTpust

[Ipn n3yueHnn aHaANUTUYECKON Tr€OMETPUU CIIETYET, IIPEKE BCETO, IOHATh, YTO €€ 3aJauei
ABIISIETCS U3yUYEHHE TEOMETPUYECKUX OOBEKTOB MPU MOMOIIM aHATUTHUYECKUX METOOB anredpsl U
MaTEMaTHYECKOr0 aHaiu3a. B OCHOBE Takoro mnoaxoAa JIEKUT METOJA KOOpAMHAT, BIEpPBbIE
cuctemarnuecku npumeHeHHbIH P. Jlekaprom. OCHOBHBIE MOHSTHS T€OMETpUU (TOUKa, MpAMasd,
IUIOCKOCTh) SIBJISIFOTCSI HEOIPEAETISEMBbIMU, U JUI MX ONMCAHUSA NPUMEHSETCS aKCHMOMATHUYECKUMN
METO/I, TO3BOJISIFOIINIA YCTAaHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM TOUYEK
NpSMOM ¥ MHOXECTBOM JIEHCTBHUTENBHBIX YHCEN M, TAKUM 00pa3oM, BBECTH CHUCTEMY KOOpPIMHAT.
Hazno yeTko ycBOUTH paznuyHbie (HOpMBI YpaBHEHUH MPAMON U TIOCKOCTH YMETh MEPEeXOIUTh OT
ontHOU (popMBI K pyToii. ClieyeT OCMBICIUTP M YCIIEITHO PUMEHSTh PEIICHUS KJIACCHYECKHX 3a1a4
AHAIUTUYECKOW T€OMETPUH O B3aMMHOM PACTOJI0XKEHUH MPSMBIX U MIIOCKOCTEH, YMETh ONpPEAeIsATh
YTJIbl U PACCTOSIHUS MEKY Pa3IMUHbIMU F€OMETPUUECKUMU O0BEKTaMHU.

YcnemHoe u3ydeHue AMCHUIUINHBL «JIuHelHas anrebpay», mpHoOpeTeHHue HEOOXOAMMBIX
KOMIIETEHIINH, YMEHUI U HAaBBIKOB BJIAJICHUS] MAaTEMATUYECKUM amnmnapaToM TpeOyeT OT CTYAECHTOB
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0OJBIION camocToATeNbHOU pPadoThl. HeoOXxoauMo oOpaTuTh BHUMAHUE, YTO KOJMYECTBO YacOB,
OTBOJMMBIX Ha CAMOCTOSITENIbHYIO pa00OTY B COOTBETCTBHHU C Y4EOHBIM TIaHOM, OOJIBIIIE YHCIIA YaCOB,
OTBOJUMBIX HA BCE BHJIbI ayIUTOPHBIX 3aHITHH.

CamocTtosaTenbHass paboTa SIBISETCS OJHUM M3 BUIOB Yy4YeOHBIX 3aHATHH. AyauTopHas
CcaMOCTOsITeNIbHAasE paboTa 1O JUCHUIUIMHE BBITIOJHICTCS Ha YYEOHBIX 3aHATHSAX O]
HEIOCPEICTBEHHBIM PYKOBOACTBOM IpPENoAaBaTeis U MO €ro 3aJaHHIO.

BreaynutopHas camocrosiTenbHass paboTa BBIMOJTHSAETCS CTYACHTOM IO  3aJaHHIO
npenoaaBaTens, Ho 6e3 ero HemoCPEICTBEHHOTO Y4aCTHSsI.

3adauu camocmoamenbHoil padomul CHyoOeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHOM padoTHI;

- OCBOGHHUE COJICPKAHUS TUCIUTIIUHBI,

- yriayOseHne coiep KaHus U 0CO3HaHWE OCHOBHBIX MOHATUN AUCIUITIIUHBL

- UCIOJIP30BAaHNE MaTepralia, COOPAaHHOTO U MOJTYUYEHHOTO B X0JI€ CAMOCTOSTEIbHBIX 3aHITHI
1utst 5 (PEeKTUBHOM MOATOTOBKU K SK3aMEHY.

Buowl éneayoumopnoii camocmoamenvnoii pabomul:

- BBITIOJTHEHUE PacUYeTHO-TpaPUuecKux pador;

- MIOJrOTOBKA K K3aMEHY;

- IOATOTOBKA K CEMUHAPY;

J1J1s1 BBEITIOTHEHHST JTF0O0TO BUA CAMOCTOSITEIIbHON pabOThI HEOOXOAMMO TIPOUTH CIIETIYIOIIHE
STarbl:

- OTIPE/ICIICHUE TIeJIU CAMOCTOSTEIILHON paOOTHI;

- KOHKpeTH3alus 03HaBaTeIbHOM 3a/1a4u;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITEIBHON paboTe;

- BBIOOD aJIeKBaTHOTO CrI0c00a JeCTBHS, BEIyILEro K PEIICHUIO 3a/1a4H;

- TUTAHUPOBaHKE PaOOTHI (CAMOCTOSATEIHPHOMN I C TTIOMOIIBIO MTPETIOIaBATEIS ) HAJl 3a/IaHUEM;

- OCYIIECTBJICHHE B TMPOIIECCE BBINOJHEHUS CAMOCTOSITEIbHOW pPabOThl CaMOKOHTPOJIS
(TIPOMEKYTOYHOTO ¥ KOHEYHOTO) PE3YJIbTATOB pa0OTHI M KOPPEKTHPOBKA BHITIOTHEHHS PAOOTHI;

- pednekcus;

- Ipe3eHTalus padoThI.

7 DoH/J OLIEHOYHBIX CPEACTB

B mporecce 00y4eHHsT HCIIONB3YIOTCS CIETYIONINE OIEHOYHBIE (OPMBI CAMOCTOSITEIHHOMN
paloThI CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCIEBAEMOCTH M MPOMEXYTOUHBIX
aTTeCcTallui:

- pacueTHO-TpaduvecKue paboTH;

- KOHTPOJIbHBIE pabOTHI;

- TECTUPOBAHHUE;

- DK3aMeH.

O1eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKITFOYAIOT KOHTPOJIBHBIE 3aaHuUs
WHIUBUTYATHHO JISI KaXKJ0TO 00yYaroIIerocsl.
B pesynbrare ocBOeHUS AUCHUTUIMHBI (MOIYJIs1) GOPMHUPYIOTCS CIEAYIOIINE KOMIETSHIIUN:

KOJI KOMIICTCHIIMHN HaumeHoBaHNe KOMIIETEHIIUH BBIIMTYCKHUKA

OIIK-1 CriocoO€H UCIIOJIB30BaTh MOJIOKECHUS, 3aKOHBI I METOJIbI €CTECTBECHHBIX
HayK ¥ MAaTeMAaTUKH JUIS PEIICHUS 33]1a4 HHKCHEPHOU JIeATEITbHOCTH
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7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3y/JIbTATOB 00y4eHuUs!

HaumeHnoBaHue

KOHTPOJIS Kpatkas xapakrepucTruka KOHTPOJIS
pe3yJIbTaToB pe3yNbTaTOB O0yUYEHUS

o0yueHus

Bun xonTpons
Ne n/mt pe3yIbTaToB
00yueHus

OOyuaromuiics B~ TEYEHHE  CEMecTpa
CaMOCTOSITEIIGHO BBITIONHSACT DAl PacdeTHO-
rpaduueckux pabor mo teme pasaena. Ilpu
IpOBEpKe IperoiaBaTelb OIICHUBAET
KayecTBO  Oo(GOpMIIEHUS,  NPaBHIBLHOCTh
pacueToB.

PacueTHo-
1 rpadudeckas Texymuit
pabota

Pewenue KOHTPOJIBHOU paboThI
OCYLIECTBIIICTCS Ha IIOCJIECIHEM 3aHATUU
u3zyyaemoro paszzaena. KonrponbHast pabora
Texymui BBIIIOJIHAETCSI ~ MHAUBHIYAIBHO  KaXXIbIM
cryneHtoM. llpu mpoBepke mpernonaBaTellb
OLICHUBAET IPABHIBHOCTh IPOU3BEICHHBIX
pacyeToB.

KonTponbnas
pabota

TecTupoBaHWe NPOBOJUTCSA HA IMOCICAHEM
3aHATUM UW3ydaeMoW TeMbl. TecTupoBaHUE
OCYIIECTBIACTCS,  JHOO  TPH  TOMOIIH
KOMIIBIOTEPHON CUCTEMbI TECTHPOBAHUSI, JINOO
C HCIIOJB30BAHUEM BBIJAHHBIX TeCT-SaI[aHI/II‘;I
Ha OyMakHoM HocuTene. B pamkax
TECTUPOBAHUA IIPOBEPACTCA 3HAHUC
TEOPETUYCCKOMN 0a3bl.

3 Tect Texymuit

IIpomexxyTouHast aTTecTanus oO0ydaromuxcs B
¢dbopmMe dK3aMeHa MPOBOIUTCA IO PE3yJIbTaTaM
BBINOJIHEHUSI BCEX BUAOB Y4ueOHOW paloThI,
MPEIYCMOTPEHHBIX  yYEOHBIM  IUIAHOM IO
JAHHOW JHMCLHUIUIMHE, IPH 3TOM YUYUTBIBAIOTCS
pe3yabpTaThl TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH
B TeuyeHHe cemectpa. OLEHKa CTENEHH
JOCTHKEHHUSI OOy4YarolUMUCS IUIAHUPYEMBbIX
pe3yabTaToB  OOy4eHHs 1O  JUCLUIUIMHE
MIPOBOJUTCA  IIPENOJABaTelIeM,  BEAYIIHUM
3aHATHUSA M0 JUCLUIUIMHE METOJOM 3KCIIEPTHOMN
oueHkd. Ilo  wroraM  IPOMEXKYTOUYHOU
aTTeCTalMy M0 JHWCHMIUIMHE BBICTaBJISAETCS
OLICHKA «OTJIUYHOY, «XOpOLLOY,
«YIOBIIETBOPUTEIBHO» 1581071
«HEYJIOBIETBOPUTEIBLHO.

4 OK3aMeH IIpomexyToUHbIN

7.211Ikana ¥ KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI

[Toka3areneM OLEGHWBAaHWS KOMITCTECHIIMI Ha Pa3JIMYHBIX JITamax UX (OPMHUPOBAHUS
SIBIISICTCS  TOCTH)KCHUE OOYYAIOIIUMUCS IUIAHUPYEMBIX pPE3yJIbTaTOB  OOyuYeHHS  T10
JUCLUILTUHE (MOYIIO).
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Kputepun onenuBanus

Iloka3zaTean > 3 4 5
3HATh: OO6yugaromuiics Ob6yuatomtuiics OO6yuatontuiics OO0yuaromuiics
TEOPETHUECKHE JE€MOHCTPUPYET JE€MOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
OCHOBBI JTMHEHHON MIOJTHOE OTCYTCTBHE | HEIMOJHOE YaCTHYHOE MIOJTHOE
anredpsl 1 WJIM HEJIOCTaTOYHOE | COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
AQHAIUTHYECKOM COOTBETCTBUE CJICIYIOIUX 3HAHUU: | CIEIYIOIIMX 3HAHUI: | CIIEMYIOUIUX 3HAHHM:
TEOMETPUH, CIIEAYIOIIUX 3HAHUIA: | TEOPETUUECKHE TEOpETHYECKHE TEOPEeTHYECKHE
KOMILJICKCHBIE TEOPETUYECKUE OCHOBBI JINHEHHOM OCHOBBI JINHEHHO OCHOBBI JIMHEIHON
quca. OCHOBBI JIMHEHHON anreOpsl 1 anreOps! 1 anreOpsl 1
anreOpsl 1 AQHAIUTHYECKOH AHAJIMTHYECKOH aHAJMTUYECKOM
AHATUTHYECKOH TeOMEeTpHH, TeoMeTpuH, TeoMeTpuH,
T€OMETPHH, KOMITJIEKCHBIE KOMITJIEKCHBIE KOMIUIEKCHBIE
KOMITJIEKCHBIE qrcIa. qHca. qHcia.
YHCcTa.. Jormyckarorest Cobomno
HE3HAYNTENbHbIC orepupyer
OIIMOKH, proOpPETEHHBIMHI
HCTOYHOCTH, 3HAHUSAMU.
3aTpyJHEHUS IIpU
AQHAJTMTHYECKUX
oleparmsX.
YMeTh! OOyuaromuiicst He OOyuaromuiics OOyuaromuiics OO0yuaromuiics
pemars 3a/1auu 1 yYMEET WIU B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
YHpaKHEHUS HE0CTaTOYHOM HETIOJTHOE JaCTHYHOE TIOJTHOE
UCTIONB3Y S CTETICHH YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OCHOBHBIEC METOZbI, | peIIaTh 3a/1a4u U CIIE Ty FOIITNX CJIETYFOIITHX CIIEYIOIINX
H3Y4YEHHBIE B Kypce | yHpPaKHEHUS YMEHUH: YMEHUIL: YMEHUI:
JMHEIHON anrebpe n | HCIOIb3ys pemarth 3a1a4u U penIats 3a1auu U pemarts 3a1auu U
aHAITUTHYECKOH OCHOBHBIEC METOZbI, | YHPa)KHEHUS yTIpa>KHEHUSI YIpasKHEHUS
TCOMETPUU; HU3YUYCHHBIC B KypCe HCIIOJB3Ys HCIIOJIB3Y s HCIOJIB3Ys
oInepupoBaTh ¢ JIUHEHHOM anreOpe U | OCHOBHBIC METOIBI, OCHOBHBIE METO/BI, OCHOBHBIE METO/IbI,
KOMIIJICKCHBIMU aHAJIMTHYECKOH HU3YUYCHHBIC B KypCe N3Y4YCHHBIC B KYypPCE N3YYCHHBIC B KypCEe
YHCIIaMH. TeOMETPHH; JIMHEHHOM anredpe U | NMHEWHOH anredpe U | JTMHEHHOH anredpe n
OIIEpPUPOBATS C AQHAIUTHYECKOH AHAJIMTHYECKOM aHaJIMTUYECKOM
KOMIIJIEKCHBIMH reOMEeTpPUH; TreOMEeTpuUH; TeOMETPHH;
YHCITaMHU. OIIEpUPOBATH C OTIEpPUPOBATH C OTIEpUPOBATH C
KOMITJIEKCHBIMH KOMITJICKCHBIMH KOMIUIEKCHBIMH
YHCITaMHU. YuciIaMu. Y MEHHs yrciaamu. CBOOOIHO
Homyckarorcst OCBOCHBI, HO orepupyer
3HAYNTEIbHBIC JOIYCKaroTCs MPUOOPETEHHBIMU
OIHI/I6KI/I, HE3HAYUTCIIbHBIC YMCHUAMU,
TIPOABJIACTCA OH_II/I6KI/I, IMPUMEHACT UX B
HCAOCTATOYHOCTh HCTOYHOCTH, CUTyalusax
YMEHHUH, 110 psiIy 3aTpyIHEHUs MpU TIOBBILIEHHOM
TOKa3aTesnew, AHAJMTHYECKUX CJIO’)KHOCTH.
o0yyaromuics oreparnusx,
UCTIBITHIBACT TepeHoce yMeHni Ha
3HAYNTEIbHBIC HOBEIE,
3aTpyIHEHUS MIPU HeCTaHJlapTHbIC
OIIEpPUPOBAHUH CHUTYaIIH.
YMEHUSIMU TIPH UX
NIepeHoCce Ha HOBBIE
CUTYyaLIUU.
BJaJeTh: OOyuarommuiics  He | OOyuarommiics B OO6y4atontuiics OOyuartomuiics B
HaBBIKAMHU BIaJeeT WIM B | HEJOCTATOYHOU YaCTHYHO BIIAJICET: MIOJTHOM 00BbeMe
IIPUMEHEHHS HEI0CTaTOYHOMN CTEIICHU BIIAJICET: HaBBIKAMHU BIIaJICET:
JIMHEHHOM aﬂFe6pr CTCIICHU BJIaJICCT HaBbIKaMU HaBbIKaMH HaBbIKaMHU
W aHAITUTHYECKOH HaBbIKaMH HaBbIKaMU MMPUMEHCHUA MMPUMEHCHUA
TeOMETPHUH K NIPUMEHEHUS NIPUMEHEHUS JIMHEHHOW anreOpbl JIMHEIHOM anreOpsl

€CTECTBCHHOHAYYHBI
M (pu3HYECKUM H

JIMHEHHOH areOpsl
U aHAJTUTUYECKON

JIMHEHHOM ayreOpsl
U aHAJTUTUYECKOI

1 aHATUTHYECKON
TEOMETPUH K

¥ aHAJIMTHYECKOM
TEOMETPHUH K
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TEXHUIECKIM )
3aJa4am.

TreOMETPHUH K
€CTECTBEHHOHAYYHbI
M (pHU3HUECKUM U
TEXHUYECKHM)
3aJayam.

TEOMETPHUH K
€CTECTBEHHOHAYYHbI
M ((pU3HUECKUM U
TEXHUYECKHM )
3aJaqam.
OO0yuatomtuiics
HCTIBITHIBACT
3HAYNTENBHEIC
3aTpyOHEHUS TIPH
TIPUMCEHCHHUN
HABBIKOB B HOBBIX
CUTYaIHAX.

€CTECTBEHHOHAYYHBI
M ((pU3UUECKUM H
TEXHUYECKUM)
3aJayam.

HaBsiku ocBoeHsl,
HO JIOITYCKAOTCS
HEe3HAYHUTEIbHbIC
OIIINOKH,
HETOYHOCTH,
3aTpyIHEHUS MIpU
AQHAJTUTHYECKUX
oTeparnusix,

€CTECTBEHHOHAYYHBI
M ((pu3uuecKuM u
TEXHUYECKHUM)
3agagaMm. CBOOOIHO
MPUMEHSET
MTOJTyYCHHEIC
HABBIKH B CUTYAIIHIX
MOBBIIIEHHOH
CJIO)KHOCTH.

NEepEHOCe YMEHUN Ha
HOBBIE,
HECTAaHAAPTHLIC
CUTYyallUU.

IIIkana oneHUBAHUSA HpOMe)l(yTO‘lHOﬁ arreCcTalnmu: 3K3aMeHa.

[Ixana oneHUBaHug

Onucanue

OTiIM4HO

BeimonmHeHnsl Bce BUABl  y4eOHOH pabOThI, TPETyCMOTPEHHBIC
yueOHbIM TuIaHOM. CTyJIEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUH,
YMEHUN, HaBBIKOB MPHUBEACHHBIM B TaOJMIIAX IOKA3aTelsM,
OlepupyeT MNPUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSMHU, HaBBIKaAMH,
MPUMEHSAET UX B CHUTyallUsiX [IOBBIIICHHOW CJIOKHOCTH, HE
WCIBITHIBACT 3aTPYAHEHUNM MNpPHU  AHAIUTHUYECKUX  ONEpaLMsX,
MepeHOCe 3HAaHUW U YMEHUI Ha HOBBIC, HECTAHJAPTHBIC CUTYAITUH.

Xopoo

Boimonnensl Bce BUABI y4eOHOIl paboOThl, MpeayCMOTpPEHHBIE
yueOHbIM  maHoM.  CTyJIeHT  JeMOHCTpUPYET  YacTU4HOE
COOTBETCTBUE 3HAHUN, YMEHUI, HABBIKOB MPUBEJACHHBIM B TaOIHIIaX
MoKa3aTessiM, ONepUpyeT NpUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMU,
HaBbIKAMH, MPUMEHSET UX B CUTYALMSIX MOBBIIIEHHOW CIIOXKHOCTH.
IIpu sTOoM MOrYT OBITH JONMYIIEHBI HE3HAUYHUTENbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYJHEHUS IPU AHATUTUYECKHX ONlEepalusix, IEPEeHoce
3HAHUU ¥ YMEHMI HA HOBbIE, HECTAHAAPTHBIC CUTYALIMH.

Y 10BIETBOPUTEIILHO

BoimonHensl Bce BuAbl yueOHON paboThl, NpeayCMOTPEHHbIE
y4eOHBIM I1aHOM. CTYJEHT JEMOHCTPUPYET HEMIOJHOE COOTBETCTBUE
3HaHUH, yMEHU, HABBIKOB MIPUBEJCHHBIM B TaOJIMIaX MOKA3aTEeNsIM,
AOIMYCKAIOTCA 3HAYUTCIBHBIC OHII/I6KI/I, MMPOABIACTCA OTCYTCTBUC
3HaHUI, yMEHUH, HaBBIKOB 1O pALy I[OKas3aTelei, CTyAeHT
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPyYAHCHUSA TIIPpU  OICPHUPOBAHUU
3HAHUSIMHM U YMEHUSIMH [TPU UX EPEHOCE Ha HOBBIE CUTYAIIUH.

HeynosnerBoputensHo

He BbimomHen oauH wiun  Oojiee BHJIOB y4eOHOM paboThI,
NPEJYyCMOTPEHHBIX y4eOHbIM IUIaHOM. CTyIEHT AEMOHCTPHPYET
IIOJIHOE OTCYTCTBHE WM HEIOCTATOYHOE COOTBETCTBHE 3HAHUI,
YMEHUH, HaBBHIKOB TPUBEACHHBIM B TaONMIAX IOKa3aTelsiM,
JONYCKAIOTCA 3HAYUTEIbHBIC OLIMOKM, MpPOSBISETCS OTCYTCTBHE
3HaHUH, YMEHUH, HABBIKOB I10 Py IOKa3aTeleH, CTyIeHT HE MOKET
OIIEpUPOBATh 3HAHUSAMU WM YMEHMSMM IIPU UX IIEPEHOCE HA HOBBIE
CUTYallUH.
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IIIkana oneHUBAHUSA TEKYIIECro KOHTPOJIsA.

HaunmeHnoBanue koHTpOIIs
pE3yIbTaTOB OOYUCHHS

IIIxana oneHuBaHusa

Omucanue

PacueTHo-rpaduyeckas
paborta

Otnuuno - PaboTa ciaHa B CpoK,
pacdeTHas u rpaduueckasi 4acTh
BBITIOJTHEHBI BEPHO, MO0
HMMEIOTCSI HEZIOUYETHhI, HE
BIIUSIIOLIME HA KOHEYHBIN
pe3yJbTar.

Xopo11o - pacueTHasi 4acThb
BBITIOJIHEHA BEPHO, B
rpaduyeckoil yacT ecTb
3aMevyaHus

Y 10BNIETBOPUTENBHO - B
pacUETHOM YacTH €CTh
3aMeuyaHusi, METO/1 BBHITIOJTHEHUS
rpaduuecKoil yacTu BeIOpaH
BEPHBII

HeynosnerBopurensHo - B
pacyeTHOM U rpaduvIecKoi
9acTsIX €CTh rPyObIe 3aMEUaHMSI.

3amanue Ha PI'P BrigaeTcs Ha
MIEPBOM 3aHITHHI
COOTBETCTBYIOIIETO pa3jena
JUCHMUILIMHBI M CIAETCS I10
OKOHYAHHUH H3yYCHHS
COOTBETCTBYIOIIETO pa3jena
nucuumInael. PI'P nomkHb
OBITH BBIIIOIHEHBI U
0(OpMJICHBI B COOTBETCTBHH C
TpeOOBAaHUSIMU METOIMYECKHUX
yKazaHu# kadeapsl.

Konrponbnas padora

OtinyHo - PaboTa BeICOKOTO
KaueCTBa, YPOBEHb BHITIOTHEHUS
OTBEUYAET BCEM TPEOOBAHUSAM,
TEOPETUYECKOE CO/IePIKaHUE
Kypca OCBOEHO TOJTHOCThIO, 6e3
pOOEIIoB,

HE0OXOIUMBIE MTPAKTHUECKHE
HAaBBIKK pa0OTHI C OCBOCHHBIM
MaTtepuaaoMm chopMHpPOBaHBI,
BCE IPEyCMOTPCHHBIE
porpaMMoi o0y4eHus yueOHbIC
3aJlaHus BBIIOJTHEHEI, THOO
HEKOTOPBIE U3 BBHITTOTHEHHBIX
3aIaHUM colepKaT
HE3HAYUTENIbHbIE OIIMOKH
Xopomuio - YpOBEHb BBIIOJHEHUS
paboTHl OTBEYAET OOJBIIUHCTBY
OCHOBHBIX TP€OOBaHU,
TEOPETUUECKOE COJIEPKaHUE
Kypca OCBOCHO YaCTHYHO, HO
MpOOEIbI HE HOCST
CYIIECTBEHHOT'O XapakTepa,
HE0OXOIUMBIE MTPAKTHUECKHE
HAaBBIKH pa0OTHI C OCBOCHHBIM
MaTepHuagoM B OCHOBHOM
c(OpMHPOBAHBI, HEKOTOPHIE
BU/IBI 3a/IaHUH BBITIOJHEHBI C
omuOKamH.

3amnuTa TeMbl BKIIOYaeT
pelieHue 3a1a4 B ayIUTOPUH B
TEYEHUE OJTHOM Taphl U
MIPOXOAUT MOCTIE U3YUCHUS
COOTBETCTBYIOIIIETO

paszaena. bunersl COCTOAT U3
BOITPOCOB, MTO3BOJISIOIINX
OLIEHUTH C(HOPMUPOBAHHOCTH
koMmeTeHuii. Ha oTBeTEI
oTtBoauTcs 1,5 Jaca.
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Y IOBJIETBOPUTENBHO -
Teopetnueckoe comepx aHue
Kypca OCBOEHO 4aCTUYHO,
HE0OXOIUMBIE MTPAKTHYECKHE
HaBbIKU pabOTHI HE
c(hOpMHUPOBAHBI, OOJIBITHHCTBO
MIPETyCMOTPEHHBIX MTPOTrPAMMOK
3a/laHui He BBITIOJIHEHO; PU
JIOTIOJTHUTEIbHON
CaMOCTOSITENbHOM paboTe Hall
MaTepHUaJIoM Kypca BO3MOXKHO
MOBBILIICHHE KauecTBa
BBITIOJTHCHMS YICOHBIX 33 JaHHMH.
HeynoBieTBopuTensHO -
Teopetuueckoe cogepxaHue
Kypca HE OCBOEHO,
HEOOXOTUMBIC TTPAKTUICCKHEC
HABBIKU pa0OTHI HE
c(OpMHUPOBaHBI,
MpeIyCMOTPEHHBIE TPOTPaMMOii
3aJIaHUs HE BBITOJIHCHBI

TectupoBanue 1no
MPONJIEHHON TeMe

Tect conepxur 20 3ananuii,
IIPaBUJIBHBIN OTBET Ha | 3amaHue
cootBeTcTBYET 1 Oamty. Bpems
TecTupoBaHus - 30 MUHYT.
CryneHTy npeaocTaBisieTcs 1Be
MOTIBITKU JJI TPOXOXKACHUS
TecTa. MakcuMaibpHas OLIEHKA 3a
TecT - 20 6amnoB. Tect
CUMTAETCS YCIEUTHO
MPOUJEHHBIM, €CIIA CTYJICHT J1all
He MeHee 60% MpaBUIbHBIX
oTBeTOB (HaOpasn He MeHee 12
0aJIoB).

TectupoBanue
OCYILIECTBIISIETCS, INOO IpH
IIOMOIIY KOMIIBIOTEPHOMI
CUCTEMBI TECTUPOBaHMUSI, TMOO
C MCIOJIb30BAaHUEM BBIJAaHHBIX
TECT-33/1aHUi Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MUH. 3aTeM
OCYIIECTBIISIETCS IPOBEPKA
TeCTa dK3aMEHATOPOM U
BBICTABJISIETCA OLICHKA
COIVIACHO METOAMKHU
BBICTABJICHUS OLICHKHU.

7.3 OueHoYHbBIE CpeACTBA

7.3.1 Texymuii KOHTPOJIb

Komnnexm 3a0anuit ona evinoanenusn pacuemno-zpagpuueckux paoom (PI'P)

PIrP Nel, yacmp 1

3amanue Nel. Jlanbl maTpuisl A =

-11 O
1 3 2| u B=
4 0 -3

0 2
-3 3
1 -1

Bsimonauts neiictus: A2 +8B' .

3ananue Ne2. ITpoaomkuTh JaHHOE MaTpuuHoe paBeHctBo (2A+3B)° —4A° —6AB =...

¥ IPOBEPUTH €T0 ISt MaTpull A U B U3 mepBoro 3agaHusl.
3aynanue Ne3. BeIUMCINTE ONpEeAETUTENb ABYMsI CIOCO0aMu: pa3yioKeHUEM IO MEpBOH

CTPOKE U Pa3JI0KEHUEM TI0 IEpBOMY CTOJIOLLY.



1 0 -1 2
0 2 1 -1
11 -1 1}
11 -2 1
3amanue Ne4. JIns qaHHOM MaTpHUIlbl HAWTH oOpaTHYIO MaTpuily. CrenaTh MPOBEPKY.
1 0 2
1 1 0]
-1 2 3

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

S P TR IS

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 A12e0pauyecKux ypaeHeHuil
3ananue Nel. Pemuts cucreMy meronoM Kpamepa. Cnenatb npoBepky.
X, +4X, = X; =2
2X, +2X, +3X, =7
33X, +6X, —2%;, =1
3amanne No2. Pemnth cuctemy u3 Nel MeTo0M 00paTHOM MaTPHIIBL.
3aganue Ne3. Pemuts cuctemy u3 Nel meronom [Maycca.
3amanne No4. Pemnth HEOTHOPOHYIO CUCTEMY MeToioM ['aycca. Halitu oOmiee pemienue u
YaCTHOE pELICHHE.
X, + X, + 2%, +3X, =5
3%, +2X, —4X;, —2x, =1
oX, +4x, + 4x,=11
3amanne NoS. Pemuth 0THOpOHYIO CUCTEMY MeTosioM ['aycca. Haiitu oOriee pemenue u
OCP.
2%, +6X, —9%;, —9x, =0
4%, —5%;, +X, =0
3%, +3X, = TX,—4x,=0"
X, —3X, +2X; + 5%, =0
PI'P Nel, uacmp 2
3ananume Nel. TTokasathk, 4To BEKTOpEI M, N, P 06pa3yioT 6a3uc B MPOCTPAHCTBE U

Pa3OKHUTh BEKTOp & TI0 3TOMY Oa3uCy:

m=@1-12),n=(20,3),p=(-2,-11),a=(5,-413).
3amanue No2. Jlaubl BekTopbl M u N . BBIACHUTH — KOJUIMHEAPHBI JIM BEKTOPHI d U b.

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

A
,ecn | M|=6v2,|n|=2, (M) =135, a=6n-m.
3ananme Ne4. Jlan A ABC . Haittu £ B, ecrm A(1;-1;2),B(3;3;2),C(7;1;2).

3ananue No5. Tlpu kakux "x" Bektopsl d u D mepnenmukyssapubi?

3amanne Ne3. Haiitu |§
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a=(x;1;,-4),b=(x-3;12; x).

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

a=2m - 5n,b =+, M| =12, =3, (7, ) =%.
3amanue No7. Haiitu mmomans Tpeyromsauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -
7).
3ananue No8. JlaHbl BEeKTOpHI @, b, T . Beusicuuts — KOMILIaHAPHBI JIU BEKTOPHL. Eciu
BEKTOPBI HE KOMIUTAHAPHBI, TO HAWTH 00bEeM NapaiesienuIea, MOCTPOSHHOTO Ha BEKTOpax
a,b,cu OTIPEICNIUTh — KaKyI0 TPOUKY OHH 00pa3yloT.
a(l;-1;5),b(2;4;-2),c(3;0;1).
3amanue No9. Jlns nuHEHOTO onepatopa A 3aJaHbl 00pa3bl 0a3UCHBIX JIEMEHTOB
Ag,, Ag,, Ag€,. 3amucars MaTpuny oneparopa A B Oasuce €, €,, €, u HaiiTH 00pa3
aneMeHra X .
Ae =7¢e +3¢e,-2¢,, Ae,=¢,—-¢€,+4e,, Ae,=2¢e +2¢,+3¢€
X=2¢, —4¢e,+¢,.

31

3ananue Nel0. Haiitu coOcTBEHHBIE 3HaUE€HUSI M1 COOCTBEHHbBIE BEKTOPBI IMHEHHOTO

. -4 1
oreparopa, 3aJaHHOI'0O B HCKOTOPOM basuce MaTpuicu A I( 7 2) .

PrP No 1, uacmo 3
Baganue Nel. Tlpsimast |, mpoxomut uepes Touky A mapamienso Bekropy { . [psmas |,

NPOXOJIMT uepe3 Touky B neprnenaukynsprao Bektopy N . HaiiTu Touky nepecedeHus NpsiMbIx 1
yron mexxay Humu, ecmn A(3;5), 0 (1;3), B(0;5), n(-3;4).

Baganue No2. [Tana npsivast |, . ITpsmast |, mpoxomut uepes touku A u B. Haiitu
paccrosiHue OT TOYKH Tiepecedenus npsmbix |, u |, no npswmoii |, .

|1:{>;z;ft+‘4? A(4;0),B(7:3), I,:9x-12y+2=0.

3ananue Ne3. Haiitu paccrostaue ot Toukn M, 10 mockoctn @ , npoxopsiieii yepes
touky A mepnenmukynsipro Bexkropy N, ecim M, (0; 1;7), A(2;-1;4), N(6; 22; -3).

3azmanue Ned4. Haiiti yroa Mex1y IUIOCKOCTBIO (¢ ¥ INIOCKOCTBIO 3, IpOXoJsiieii uepes
touku A, Bu C,ecim a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).

3amanne NoS. 3amucaTh KAHOHHYECKUE YPABHEHHS TIPSIMOM, 3aIaHHOW OOIIUMH
YpaBHEHHUSMHU.

X+2y-9z2-10=0;
{3x+4y+82—24:0.

3aganve Ne6. Hailitn Touky nepeceuenus npsamoii | m mmockoctn @ yron mexmy

HUMH.
I :XLZ:X:Z—_l; a:x+2y-32-12=0.
3 4 -2

Baganue Ne7. Tlpsimast |, mpoxomut uepes Touku A u B. Ipsmas |, mpoxoxur gyepes

TOUKY M TEpIEeHIUKYISPHO IIocKoCTH ¢ . Haiitu yron mexy npsimbivu |, u |, u BbIsicHuTS —

JICXKAT JIM OHHM B OJTHOM IJIOCKOCTH HIIH CKpCIIMBAKOTCA.

A(9;-31),B(4,4,-5,M (-111-11), a:2x+3y-z-1=0.
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2 2
X+
3amanue Ne8. Iy qaHHON KpUBOM % + ;/—5 =1 yxa3aTb (OKyCHI, SKCLIEHTPUCHTET,

AUPEKTPUCHL. [TOCTPOUTH KPUBYIO, H300pa3uTh (HOKYCHI, AUPEKTPHUCHL.
Sagarme Ne9. TlpuBectn ypaBrerue kpusoii 9X° —25y° —18x+200y —616 =0 «
KaHOHUYECKOMY BHY U TIOCTPOUTH KPUBYIO.

Ilpumepur 6apuanmos KOHmpoIbHLIX padbom
Bapuanr.

1. HaiiTi 3Ha4eHNs: MATPUYHOrO MHOrouneHa F(A)

-1
f(x):—x3+2x2—x+3,A=[ Oj
3 2

2. HaiiTu paHr MaTpuiibl IpUBEIECHUEM K CTYIIEHYaTOMY BULY

1 2 1
3. BeraucnuTh onpeneauTeNs IPUBEICHUEM K CTYIIEHIaTOMY BHLY 3 -5 3
2 7 -
4. Haiitu maTpuiry, oOpaTHyro naHHou (a). Pemnts MatpudyHoe ypaBHeHuE (0)
121 1 -2 2 3 5
a) |3 -5 3 6 Tx =]
@ ©) (—3 4} (3 -1 Oj
2 7 -1

5. Pemuth cucteMy ypaBHeHHH. YKa3aTh 00IIee U OJHO YACTHOE pelieHue (a).
Pemmuts cucreMy ¢ moMoIisio oOpaTHOl Matpuilsl 1 o hopmyrnam Kpamepa (0)

4X, +9%, —5%X; —8X, =5 X, +2X,+ %X =5
(a) 13X, +7X, —2x,—4x, =4 (6) 3%, —5X, +3X;, =—7
2X, +5X, + %X, +3%X, =3 2X + 17X, — X%, =13
Bapuant
1. Pacniucars paznokeHue BeKTopa ;( 110 BEKTOpam B, a,F
x={5-12,1}, p={1-3,0}, q={1,-11}, r={0,-1,2}
2. KonnuHeapHbI I BEKTOPbI 5 51 a ?
a={2,01}, b={-231, p=2a+2b, g=3a-2b

3. Jlana nupamuza ¢ BepuHamu B Toukax AAAA,.
A(-2,4,8), A(4-12), A(-8,7,10), A(-3,4,-2)
Hartitu:

a) yron mexxay peopamu AA,, AA,
0) 00beM TUpPaMUIBI
B) JUIMHY BBICOTHI OITyIIEHHON Ha rpanb A A A,

T') HAWTH JJIMHY MEANAHbI, IPOBEICHHYIO U3 BepnHbl A K pedpy A A,

4. BoIYUCIHTH TUIOMIAb TIAPAJUIeIOrpaMMa, MOCTPOSHHOTO Ha BeKTopax a u b o — yron
MEXIy BEKTOpaMu P H (
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Bapuanr
1. Haiiri paccrostuue ot Toukn M, 1o miockocru (M;M,M,):

M, (-9;10;2), M, (0;7;-4), M,(4,8,-1), M,(—21;3)

o Ix+y+z-2=0
2. BeimcaTth kaHOHHYECKOE YPaBHCHUC IIPSIMOU:

X-y-32+6=0
3. HaiiTi Touky nepeceueHus NpssMOi U MJIOCKOCTH: X=2 = yI3 -z 21 u
X+y+22-9=0.
4. Haiitu Touky P, cummerpuynyto Touke P oTHOCHTENBHO mpsimoii | : P (0; -1 3) u
x-1 'y z
1 11

5. Hanucatp ypaBHEHHE TUIOCKOCTH ¢ MPOXOAAIICH yepe3 TOUKy M, U nmepneHauKysipHoO
npsmoii (M;M,): My(3;2;0), M, (415), M,(2,-14).

6. Haiitu KOCHHYC yIiia MEXIy IUIOCKOCTSMU O U O, .

o, :3X—y+3=0, o, : x-2y+52-10=0

Bapuanm 3a0anuiit mecma
-2 0 8 1 -5

1.1. Haiitu panr MaTpuibl IPUBEJCHUEM K CTYIIEHYaTOMY BUIY s 2 s 3 13

11 -3 13 5 17

1 -2 -2 3 5
1.2. Pemmth MaTpuyHOE ypaBHEHUE X =
-3 4 3 -1 0

X +2X, + X, =5
1.3. Pemuts cucremy no popmynam Kpamepa 3%, —5X, +3x%, =7
2X +TX, — %, =13
2.1. HammucaTh pasnoskeHre BEKTOpa X o BEKTOpaM p.q,r X = {5, —12,1} , B = {1, -3, 0} ,
q={1-11}, r={0,-12}

2.2. BBIUMCITUTD TUTOMIA (b MapajiesiorpaMMa, MOCTPOEHHOT0 Ha BEKTopax a U b a — yron
MEXIy BEKTOpaMu P H Q

A-2p+0,6-p-3,  [pl=2. -2,  a=T
2.3. lana nupamuna c BepmmHamu B Toukax AAAA,. A(6,1,3), A(6,-2,-3), A(2,2,0),

A,(-5,1,0)
HaiiTi 1nuHy MeanaHbl, IPOBEJCHHYIO U3 BepIInHEl A K pedpy A, A
Xx—-2 y-3 z+l

3.1. HaiiTu TOuKy nepecedeHus IpsiMOi U MIOCKOCTH: 1 A

U X+y+2z-9=0.
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3.2. Haiitu Touky P, cummerpuunyto Touke P oTHOcuTensHO npsiMoit | : P(O; -1 3) u

x-1 vy z

1 -1 1

3.3. HanucaTh ypaBHEHUE MJIOCKOCTH ¢ MPOXOJsILel uepe3 Touky M, u
HepHeHAUKYIApHO  npsMoit (MM, ): M, (3; 2, O), M, (415), M,(2-14).

4.1. Jlana kpuBasi BTOPOro nopsiika x° +4y> —12x+16y+16=0. [lonyunTs KaHOHHUYECKOE
ypaBHEHHE KPUBOU M MOCTPOUTH .€€

’ ’ !
4.2. CoctaBuTh MaTpully Iepexoza ot 0asuca 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 IK3aMeny

Bomnpoc Komnierennus

Matpulibl, TUTIBI MATPUIL. OIIK-1
Omneparuu ¢ MaTpHUIIAMHU, KX CBOMCTBA. OIIK-1
YMHOXEHUE TPSIMOYTOJIbHBIX MATPULL. OIIK-1
Martpuynas ¢hopma 3aIucy CUCTEMBI IMHEHHBIX aJIreOpandecKrX YpaBHEHUH. OIIK-1
Ornpenenurenu U UX CBOWCTBA. OIIK-1
[TonsiTue onpenenutens. MUHOPHI U anreOpandecKue JTOTOJTHEHHUS. OIIK-1
Cuctembl TMHEHHBIX aNTreOpandecKux YpPaBHEHHM, OCHOBHBIC TIOHSTHS 1 OITK-1
OIIpEeCICHUSI.

[TpaBuno Kpamepa penieHusi CUCTEM JIMHENHBIX YPABHEHUH. OIlK-1
OOpaTHas MaTpuIia U €€ BEIYHUCIICHHE. Y CIIOBHE CYIIECTBOBAHUS 00paTHOM OIK-1
MaTpHIIbI.

Pemrenune cuctem TMHEHHBIX aareOpandecKkux ypaBHEHHI METOIOM O0paTHOM OITK-1
MaTpHIIbIL.

Meron ["aycca pemieHust CHCTEM JIMHEHHBIX YPABHEHUN. OIIK-1
Penienue npou3BoJIbHBIX CUCTEM JJMHEMHBIX YpaBHEHUH MeTo10M ["aycca. OIIK-1
Panr matpuuel. Teopema Kponekepa — Kanesu. OIIK-1
OnHOpoAHBIE CUCTEMBI J'I‘II/IHeI\/'IHHX ypaBHeHui. Kpurtepuii cyiecTBoBaHus OIK-1
HETPUBUAIBHBIX PEIICHHI.

[ToHsiTHE BEKTOpA U JIMHEHHBIE ONIEpalliK HAJl BEKTOPAMH, CBOMCTBA ONEPALUH. OIIK-1
JluneiiHas KOMOMHAIIMSI BEKTOPOB. OIlK-1
JIuHeiiHas HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb T€OMETPUUYECKUX OITK-1
BeKTOpOB. Kpurtepuii IMHEIHON 3aBUCUMOCTH.

[Tonsitre 6a3zuca. KoopanHaTel BEeKTOpA. OIIK-1
OpToHOpMUPOBaHHBIN Oa3uc. Pa3nokeHne BeKTopa 1Mo BeKTopam Oas3uca. OIIK-1
YnopsigoueHHasi TpOWKa BEKTOPOB. OIlK-1
CkansipHoe, BEKTOPHOE M CMEIIAHHOE MTPOU3BEICHNE BEKTOPOB B OIK-1
OPTOHOPMHMPOBAHHOM Oa3uce.

VY ci10BHS OPTOrOHAJIBHOCTHU, KOJUIMHEAPHOCTH M KOMILIAHAPHOCTH BEKTOPOB. OIIK-1
JIuHeliHble NPOCTPAHCTBA. OIIK-1
Martpuia nepexoza ot 6asuca K 6a3ucy. OIIK-1

Co06cTBeHHBIE BEKTOPBI U COOCTBEHHBIEC 3HAUCHUSI MAaTPHUILIBI. OIIK-1
Cucremsbl kKoOopauHAT. JleKapTOBBI MPSIMOYTOIbHBIE KOOPAMHATHI HA TJIOCKOCTH OITK-1
U B IPOCTPAHCTBE.
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[TonsipHasi cuctema KOOpIMHAT. OIIK-1
PaznuyHple TUIIBI YPAaBHEHUH IJIOCKOCTHU U MPSMOM. OIIK-1
Brrunciienue paccToSsHUN MEXIYy IBYMSI TOYKaMH, TOUKOW U MPSIMOM, TOUKOH U OIK-1
IIJIOCKOCTBIO.

BrrunciieHre pacCTOSHUSI MEXY CKPEUIMBAIOIMMUCS MPSIMBIMHU. OIIK-1
Brruucnenue yrioB Mexay AByMs IPSIMBIMH, MPSIMOM U TUIOCKOCTBIO, IBYMSI OITK-1
IJIOCKOCTSIMHU.

Kpussie BTOporo nopsigka ux reOMETpUIECKUE CBOMCTBA U YPaBHEHHS. OIK-1
[IpuBeieHre KPUBOM BTOPOro MOPsAJIKA K KAHOHUYECKOMY BUIY.

Kanonnueckue ypaBHEHHsI 3JUTUIICA, TUIIEPOOJTBI, MapadoJIbl. OIIK-1
YpaBHEHHE TOBEPXHOCTHU BTOPOTO MOPSIKA. OIIK-1
Kanonuueckue ypaBHeHUsl chepsl, JILTUIICOMA, KOHYCOB, THIIEPOOIOUIOB, OIK-1

1apaboI0uI0B.

TunoBbie BapuaHThl OWJIETOB
1o qucuuiuivee «JInneitnas aaredpay»

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3B0OBAHU S POCCUMCKOM

®EJIEPALTIU

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE

YYPEXJEHUE BBICHIEI'O ObPA3OBAHUMA

«MOCKOBCKHH NOJUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKHWH ITOJINTEX)

Hucuumuaa «JIuaeitHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUWIET

1. Omnpenenutenu u UX CBONCTBA.
2. Pemmuth MarpuuHOEe ypaBHeHHE XB=A,ecau A= [12 ij B— (—t ZJ .

X +2%, =-1

3. Pemmuth cuctemy MeTo10M 00paTHOM MaTpPHUIIBI .
2% —3Xy, =12

4, Jlanbl BEKTOpHI a =(-5,9,8), b=(-31-2), ¢=(-810,-10). HpOBepI/ITB — KOMIIJIaHApHBI JIM OHH.

Ecnu Het, HaliTh 00beM MapaluieNenue/a, IOCTPOEHHOro Ha BEKTOpax a,b,c.

5. Haiitu yron mexmy Bektopamu a =(1,-2-2) 1 b =(2,0,1).

MHHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHM S POCCUMCKOM

®EJIEPALTIN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YYPEXJAEHUE BBICHIEI'O ObPA3OBAHUMA

«MOCKOBCKHH NOJUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKHWH IMOJIUTEX)
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Huctummaa  «JIuHeiHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUWIET

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

12 -1
2. BBIYUCIINTE ONpeaenTeNb MaTpulbl C=A" ,ecin A=[3 1 0
011

4x; —2Xy +3X%3 =12,
3. Pemmre cucremy ypaBHeHU# MeTonoM ['aycca < ¥ +5x, —3x%; =1,
2% +3X%y —2%X3 = 3.
4. Tlokasatb, 94TO BEKTOpbI M =(1,-12), N =(2,0,3), p=(-2,-11) oOpa3yroT 6a3uc B IPOCTPAHCTRBE.
5. lano oOmiee ypaBHeHHe mpsaMoii  —2x+3y—-5=0. HamucaTh: ypaBHEHHE MPSMOU C yIIOBBIM
K03 UIIMEHTOM; ypaBHEHHE MPSIMON B OTpE3Kax; HOPMAJIbHOE YpaBHEHHE MPSMOIL.

Jlyis mpoBelieHusl TPOMEXKYTOUHOTO KOHTPOJIA 3HAHMN CTYJEHTOB B AMCTAaHLIMOHHOM (hopmare B
pa3paboTaHHBIX Kadeapoii «MareMaTnka» OHJIANH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.



