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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

K OCHOBHBIM LI€TISIM OCBOEHUS TUCLMILIMHBI «JInHeiHas anreOpa» cienyeT OTHECTH:

- BOCIIUTaHUE y CTYJEHTOB OOLIE MaTeMaTH4EeCKON KyJIbTYpbI;

- IpUOOpPETEHHE CTYICHTaMH IMPOKOI0 Kpyra MaTeMaTUYeCKMX 3HaHUH, YMEHUI U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K MHIYKTUBHOMY U JIYKTHUBHOMY MBIIIJICHUIO HAPSILY
C Pa3BUTHEM MaTEMaTU4YE€CKOW MHTYHULINU;

- YMEHUE CTYJEHTaMM pa3BUBaTh HABBIKM CAMOCTOSATEIBHOIO U3YUYEHUs YUEOHON U HayqHOH
JUTEPATYpPBI, COIEPKALICH MATEMaTHYECKUE CBEICHUS U PE3YJIbTATHI;

- TIOATOTOBKY CTYACHTOB K JESITEIBHOCTH B COOTBETCTBUU C KBAJTH(PHUKAIIMOHHON
XapaKTepUCTUKON OakaiaBpa 110 HalpaBJIEHUIO, B TOM 4yHcie (POPMUPOBAHHE YMEHUH UCIIOIb30BATh
OCBOCHHBIE MAaTEMAaTUUYECKHUE METO/IbI B TPO(PECCHOHATBHON IEATEIIbHOCTH.

- IOATOTOBKY BbICOKOKBAJIM(UIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBUAX LIU(PPOBOI
TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTHUYECKUX PUCKOB COBPEMEHHON II(PPOBOH IKOHOMHUKH.

K 0cHOBHBIM 33/1a4aM OCBOEHMSI JUCLUIUIMHBI «JIuHelHas anredpay cieayer OTHECTH:

- OCBOCHHUC

CTYACHTaMHU OCHOBHBIX HOHﬂTHﬁ,

METOJIOB,

dbopMupyromux  0O0IIyIO

MaTeMaTUYECKYIO MOJIMOTOBKY, HEOOXOIUMYIO JJIsl YCIIEUTHOTO PEIIeHUs MPUKIIATHBIX 3a7a4;
- (¢opMHpOBaHHE Yy CTyJeHTa TpedyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOIIMX €r0
HAIPABIEHUIO MOJTOTOBKU U 00ECIIEUHBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.
OOyuenne mno aucuuiuHe <«JIuHeitHas anreOpa»
y 00y4aronuxcs CIeayoINX KOMIETSHIINUN]:

HampaBJIcHO Ha (OPMUPOBAHUE

Kox v nanmenoBanue
KOMIIeTeHII NI

HNHaukaTopbl JOCTHKEHUS
KOMIIETEeHIIUH

HaunmeHoBaHue noxkasaress
OLleHUBaHUA

OIIK-1. Cnocoben
HCIIOJIB30BAaTh MOJIOKEHNUS,
3aKOHBI U METOBI
C€CTCCTBCHHBIX HAYK U
MaTEMAaTHUKH JIJIS1 PELICHUS
3a/1a4 UHKEHEPHOU
JESATEIBHOCTH;

NOIIK-1.1 ITonumaer
(yH1aMeHTalbHbIE 3aKOHBI
MIPUPO/IbI; OCHOBHBIE
¢buznueckue u
MaTeMaTHYeCKHUEe METOIbI
HaKOIUICHHUS, IEpejauu u
00paboTKy MHPOpMALUHY;
NOIIK-1.2 [Tpumensier
¢bu3nyeckne 3aKOHbI U
MaTeMaTH4eCKHe METOJIbI JIJIs
peleHus 3a1a4
TEOPETHUUECKOT0 U
MPUKIIQHOTO XapaKTepa;
HOIIK-1.3 Ucnone3yet
3HaHUS €CTECTBEHHBIX HAyK U
MaTEeMaTHKH TIPU PEIICHUH
MPAKTUYECKHX 33/1a4.

3narn: Teopernueckue
OCHOBBI JINHEHHOW anredpel U
aHAJIMTUYECKON TeOMETpPHH,
KOMILUIEKCHBIE YHCIA.

Ymersn: Pemars 3anaun u
YIPaXHEHUS UCIIONb3YSI
OCHOBHBIE METO/IbI,
U3Y4YEHHBIC B KypCE JIMHEHHON
anredpe U aHATUTUYECKON
rE€OMETPUH; OIIEPUPOBATH C
KOMIUIEKCHBIMU YHCIIaMHU.

Baanernb: HaBbIKaMu
[IPUMEHEHUs JINHEHHON
anreOpsl U aHATUTHIECKOM
r€OMETPUHU K
€CTECTBEHHOHAYYHBIM
(pu3nYecKuM M TEXHHUYECKUM)
3a/1ayam.




2 MecTO TUCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

JucuumiuHa oTHocuTcs K Moaymo "Marematudeckue M €CTECTBEHHO-HAyUHBIE
TUCHUIIIMHBI"  o0s3atenbHOM wactu  Onoka bl «ductummuaer  (Momynun)y.  JucrurimHa
HEIMOCPEICTBEHHO CBsI3aHa CO CIEAYIOUUMU JUCHUIUITMHAMU U TipakTukamu OOIT:

MareMaTHYeCKHUH aHaIn3

Meroasl 1 cpencTBa U3MEpEHUN

Pannoduzuka

CrenuanbHbIC TIIaBEI MATEMATHKU

Teopust aBBTOMaTHYECKOTO yIIPaBICHUS

duzuka

DU3NYECKUE OCHOBBI AJIEKTPOHUKHU

DKOHOMHYECKAs OI[eHKA 3P PEKTUBHOCTH HHKEHEPHOTO MPOCKTA

DJIEKTPOAMHAMUKA U PACIIPOCTPAHEHHUE PAIMOBOJIH

DNEeKTPOTEXHUKA.

3 CTpyKTypa H coiep:KaHue AUCHUTLTHHBI
OO61as TpyA0eMKOCTh IUCHHUIUIMHBI COCTaBsAeT 3 3a4eTHbIe enuHullbl, 108 uacos.

3.1 Buabl yueOHoii padoThl H TPYA0EMKOCTh

Ne Bua yue6Hoii paGoThr KoauuecrBo | CemecTpbl
n/n 4acoB 1
1 | AyanTopHble 3aHATHS 48 48
B ToM uucre:
1.1 | Jekuuun 16 16
1.2 | CemuHapckue/npakTHYeCKHUe 3aHATHS 32 32
1.3 | JIabopaTopHbIe 3aHSATHS 0 0
2 | CamocTosiTe/IbHAsA padoTa 60 60
B ToM uucre:
2.1 | PTP 26 26
2.2 | lloaroroBka K ceMHUHAPY 24 24
2.3 | [loaroroBka K 9K3aMeHY 10 10
3 | IpomMe:xxyTOYHASL aTTeCTALMA
3auet/aud.3auer/sK3aMeH - DK3aMeH
Hroro 108 108




3.2 TemaTu4yeCKHUii TJIAH U3yYeHUST TUCUUTILTHHBI

n/n

Pa3genbl/TeMbl
JUCIHUILINHDI

TpynoemkocTb, yac

Bcero

AyauTopHasi pabora

Jlexknuum

Cemunapckue/
NPaKTUYECKHE
3aHATHS
JlaboparopHsble
3aHATHS

[IpakTnueckas

IoAroTOBKa

CamocrogareabHas
pabora

Paznen 1. Di1eMeHTHI JTHHEHHOMI
ajare0pbl

-
N
o

(@)

N
o

11

Tema 1. Matpuubl, 1eHCTBUS HAJl
MATpPUIIAMH.

N
o

1.2

Tema 2. Onpenenureny, UX CBOMCTBA
Y BbIYHCIIeHHE. MaTpuyHas 3aruch
CHUCTEMBbI JINHEHHBIX YPABHEHUH.

1.3

Tema 3. OOparHas MaTpuIia U ee
BBIYHCIICHHE. MaTpu4Has 3aruch
CHUCTEMBbI JINHEHHBIX YPABHEHUH.

14

Tema 4. CucreMbl JIMHERHBIX
anredpanvyeckux ypaBHEHUH,
OCHOBHBIE TTOHATHS U ONIPEACIICHUS.
Pemenue cucreM TUHEHHBIX
ypaBHeHui MetogoMm Kpamepa,
METOJIOM 00paTHOM MaTPHIIBI

1.5

Tewma 5. Pemenne cucreM JTUHEHHBIX
ypaBHeHul MetonoM I'aycca. Panr
Marpuel. Teopema Kponekepa-
Kanemnmn.

1.6

Tema 6. Merox I'aycca B
IIPOU3BOJIBHBIX CUCTEMAX JIMHENHBIX
ypaBHeHUIH. OHOPOIHBIE CUCTEMBbI
JIMHEWHBIX YPaBHEHUN.

Pa3pnea 2. BekTopsl.

34

10 0

20

2.1

Tewma 1. JIunelinbie onepaiuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHEitHbIE
KOMOMHAIMK BEKTOPOB. JIMHEHHO
HE3aBUCUMBIE U IMHEWHO 3aBUCUMBIE
CHUCTEMBI BEKTOPOB.

2.2

Tema 2. ITousiTue 6aswuca.
Koopaunats! BekTOpa.
KosmHeapHOCTh, OPTOrOHAIBHOCTD H
KOMIUIAHAPHOCTh BEKTOPOB.

2.3

Tema 3. CkansipHOE€ TPOU3BEICHUE
BEKTOPOB U €ro cBoMcTBa. BekropHoe
MIPOU3BEICHNE IBYX BEKTOPOB, €r0
CBOMCTBA.




24

Tema 4. CmenianHo€ MPOU3BEICHHE
TpeX BEKTOPOB M €ro CBOWCTBA.
Brraucnenue oobema
napaJuiesnenurnesna. Y cioBue
KOJJTMHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMILTAHAPHOCTH BEKTOPOB.
OpTroHopMUpOBaHHBIH Oa3uc.
Brruncienue ckansapHoro, BEKTOPHOTO
Y CMELIAHHOTO IIPOU3BEICHUN
BEKTOPOB, 3aJaHHBIX KOOPJIMHATAMHU B
OPTOHOPMHPOBAHHOM Oa3Huce.

2.5

Tema 5. JInneliHble MPOCTPAHCTBA.
Pa3mepHocTh 1 0a3uC IMHEMHOTO
MIPOCTPAHCTBA.

Martpuua nepexojia ot 6a3uca K
6azucy nmpeodpa3oBaHre KOOPAUHAT
BEKTOpa IpU U3MEHEHUH Oazuca.
Co0cTBEHHBIE BEKTOPHI U
COOCTBEHHBIC 3HAYCHUS JINHEHHOTO
oreparopa.

Pa3zgea 3. KommiaekcHbIe YACIa U
MHOI'0YJICHBI

14

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucen. opMbl 3aIMMCH KOMILUIEKCHBIX
qHCel.

3.2

Tema 2. Onepanuu Hajx
KOMIUIEKCHBIMU YHCIIAMHU.
Pa3noxxeHne MHOrouIEHA HA
MHO>KHUTEIN OCHOBHAs TeOpeMa
ayreOpbl

Pa3zgen 4. Anaaurnuyeckas
reoMeTpus

22

12

4.1

Tema 1. Cuctembl KOOpAUHAT.
PaznuuHble TUIIBI ypaBHEHUN
IUIOCKOCTH

4.2

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

4.3

Tema 3. B3auMHoe pacrnosioxeHue
MPSAMBIX HA MJIOCKOCTH U B
IIPOCTpPaHCTBE. Brruncienue
PacCTOSIHUM MEXAY JBYMs TOUKaMH,
TOYKOH U npsiMoii. Bzanmuoe
pacIoaoXeHne MIOCKOCTEM.
Beluncnenue paccTosHUN MEXKIY
TOYKOU U TNIOCKOCTBIO

4.4

Tema 4. Kpussle BTOporo nopsijika ux
reOMETPUYECKUE CBOMCTRA.
YpaBHEHUs IUTUIICA, TUTIEPOOITHI,
napa6oser O011ee ypaBHEHHE KPUBOH
BTOpOro nopsiaka. Ilpusenenue




KPHBBIX BTOPOI'O MOPSAKA K
KaHOHU4ecKkoMy Buay. [loBepxHoCTH
BTOPOIO MOPSAKA

Hroro | 108 16 32 0 0 60

3.3 Conep:xkaHue TUCHUTLTAHBI

Pa3zgea 1. DiieMeHTBI JIMHEHHOM aJredpbl

Tema 1. MaTtpuupbl, 1eicTBUS HaJ MaTPULIAMH.

Tewma 2. Onpenenurenu, UX CBOMCTBA U BbIUUCIEHUE. MaTpU4Hasl 3a11MCh CUCTEMBI JIMHEMHBIX
YPaBHEHUM.

Tema 3. OOpaTHas MaTpulla U €€ BblYMCIEeHHE. MaTrpuyHasi 3alUCh CHUCTEMbI JMHEWHBIX
YPaBHEHUH.

Tema 4. Cucrtembl JUHEHHBIX anreOpanvdeckKux YpaBHEHHI, OCHOBHBIC TOHSATHS U
onpezaeneHus. Pemenne cuctem JMHEWHBIX ypaBHeHUR MeronoMm Kpamepa, meromom oOpatHOI
MaTpHLb

Tema 5. Pemienue cucteM JMHEUHBIX ypaBHEeHH MeTooM ['aycca. Panr marpuisl. Teopema
Kponekepa-Kanemm.

Tema 6. Meton 'aycca B MpOW3BOJIBHBIX CHCTEMax JUHEHHBIX ypaBHEHHH. OQHOPOIHBIE
CHCTEMBI JINHENHBIX YPABHEHUN.

Pasnea 2. Bektopsbl.

Tema 1. JluneiiHble omepanMu HajJ BEKTOpaMH, MX CBONCTBa. JIuHelHble KOMOMHAIIUU
BEKTOPOB. JINHEWHO HE3aBUCUMBIE U JTUHEUHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

Tema 2. Ilonsarue 6asuca. Koopaunatel BekTopa. KommmHeapHOCTh, OPTOrOHANBHOCTh U
KOMIUIAaHAPHOCTH BEKTOPOB.

Tema 3. CkansipHoe NpoU3BEJEHNE BEKTOPOB U €r0 CBOMCTBA. BekTopHOE mpou3BereHUE
JIBYX BEKTOPOB, €r0 CBOWCTBA.

Tema 4. CMemanHOe MPOU3BEICHNE TPEX BEKTOPOB U €ro cBoiicTBa. Briuucienue odvema
napasuiesienuiena. Y CcioBUe KOJUIMHEAPHOCTH, OPTOTOHAIIBHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHEIHM 0a3uc. Beuncienne ckaasipHOro, BEKTOPHOTO M CMEIIAHHOTO TTPOU3BEICHUI
BEKTOPOB, 33/JIaHHBIX KOOpPAMHATaMU B OPTOHOPMHpPOBAaHHOM Oas3uce. JIMHEWHbIE MPOCTPAHCTBA.
PasmepHocTs u 0aszuc JNMHEWHOTO MpocTpaHCTBa. Martpuiia mepexoma OT 0Oa3uca K Oasucy
npeoOpa3oBaHWe KOOPJAMHAT BEKTOpa Tpu u3MeHeHuu Oa3uca. CoOCTBEHHBIE BEKTOPHI W
CcOOCTBEHHBIE 3HAYEHUS JINHEHHOTO OMepaTopa.

Paznen 3. KoMniekcHbIe YMC/1a M MHOTOYJICHBI

Tema 1. MHOXECTBO KOMIUIEKCHBIX uncen. @opMbl 3aIUCH KOMITJIEKCHBIX YHCE.

Tema 2. Onepanuu HaJ KOMIUIEKCHBIMU YKCIIaMH. Pa3inokeHne MHOrowieHa Ha MHOKUTETU
OCHOBHas TeopeMa anreopsl

Pasznen 4. AnanuTuyeckasi reoMeTpust

Tema 1. Cuctemsl koopauHaT. PaznuyHbie TUIIBI YpaBHEHUM IJIOCKOCTH

Tewma 2. PaznuuHble TUIIBI ypaBHEHNH MIPSIMOM Ha TUIOCKOCTH U B TPOCTPAHCTBE

Tema 3. B3aumMHOe pacnoyioeHue NpsIMbIX Ha IJIOCKOCTH M B MPOCTPaHCTBE. Briuucnenue
pacCTOAHUN MEXKIYy IBYMS TOYKAMH, TOUYKOM W MpsiMOl. B3anmHOE pacmosioKeHHE IIIOCKOCTEM.
Brruucnenue paccTosiHU MKy TOUYKON U TNIOCKOCTBIO

Tema 4. KpuBble BTOpOro mopsiika UX I€OMETPUYECKHE CBOMCTBA. YPaBHEHHMs DIUIUIICA,
runepOoisl, mapadonsl OOIIee ypaBHEHNE KPUBOM BTOpOro nopsiaka. [IpuBeneHne KpuBbIX BTOPOTO
nopsiika K KaHOHU4YeCKoMy BUAY. [[oBEpXHOCTH BTOPOro mopsiaKa



3.4 TemaTnka CEMUHAPCKUX/MIPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IPaKTUIECKUE 3aHATHUS

[IpakTrueckoe 3austue 1. MaTpuiibl, AEHCTBUS HAJl MaTPULIAMHU.

[Ipaktuueckoe 3anusrue 2. OnpeaenuTeny, UX CBOWCTBA U BeIUMCICHUE. MaTpuyHas 3anuch
CHCTEMBbI JINHEHHBIX YPAaBHEHUM.

[Tpaktuyeckoe 3anstue 3. OOpaTHas MaTpHIa U €€ BEIYMCICHHE.

[Ipaktrueckoe 3ansitHe 4. CUCTEMBI JIMHEHHBIX alreOpanyecKuX ypaBHEHUH, OCHOBHBIC
MOHATHUS U ompeaeneHus. Pemenue cucrem JMUMHEWHBIX ypaBHEHUM MetogoM Kpamepa, metonom
00paTHON MaTpUIIBI

[IpakTnueckoe 3anstue 5. PelieHue cucrem JMHEHHBIX ypaBHEHUN MeTtoaoM ['aycca. Panr
matpuusl. Teopema Kponekepa — Kanemnu

[IpakTnueckoe 3anstue 6. Merox ["aycca B mpou3BOJIBHBIX CUCTEMAX JINHEHHBIX YPaBHEHUI.
OIHOpPOHBIE CUCTEMBI TMHEHHBIX YPAaBHEHUH.

[Ipaxktnueckoe 3anstue 7. Bektopel. JIMHEHHbIE onepanyuy HaJ BEKTOPaMH, UX CBOMCTBA.
JluHeitHOe MPOCTPAHCTBO T€OMETPUUYECKUX BEKTOpOB. [ToHATHE NHHEHHON KOMOWHAIIMU BEKTOPOB.
JInHEHO HE3aBUCHUMBIE U JIMHENHO 3aBUCUMbIE CUCTEMBI BEKTOPOB.

[Ipaktnueckoe 3anarue 8. [loHsTne Oa3uca MPOCTPAHCTBA TEOMETPUUYECKUX BEKTOPOB.
Koopaunarel BekTopa. OpToHOpMupOBaHHBIM 0Oaszuc. KoinmmHeapHOCTh, OPTOrOHAIBHOCTh H
KOMILJIAHAPHOCTh BEKTOPOB.

[IpakTnueckoe 3ansTHe 9. CkajlsspHOE NPOM3BEICHHE BEKTOPOB M €ro CBONCTBA. YCIIOBUE
OPTOrOHAJILHOCTU BEKTOPOB. BeKTOpHOE Mpou3BEelEHHE ABYX BEKTOPOB, €r0 CBOMCTBA. Y CIIOBHE
KOJUIMHEAPHOCTH BEKTOPOB

IIpakTnueckoe 3ansatue 10. CmemaHHOE NPOM3BEIEHUE TPEX BEKTOPOB M €r0 CBOMCTBA.
Borunicnienue obbeMa mapaiienenunena U NUpaMubl. YCIOBHE KOMIUIAHAPHOCTH BEKTOPOB.
Beluncienne CKaJIsIpHOro, BEKTOPHOIO M CMELIAHHOIO IIPOM3BEACHHUIM BEKTOPOB, 3aJaHHBIX
KOOpJMHaTaMHU B OpPTOHOPMHPOBAHHOM Oa3uce.

IIpaktnyeckoe 3ansithe 11. JluHelnble mpocTpaHcTBa. PazMepHocTh M 0a3uc JMHEHHOro
npocTpaHcTBa. Martpuia nepexojia ot 6aszuca k 6aszucy. IIpeoOpazoBaHre KOOpIUHAT BEKTOpa MpU
u3MeHeHun 6asuca. JIuHelHble onepaTopsl, AEUCTBUS C TMHEHHBIMU ornepaTtopamMu. COOCTBEHHbIE
BEKTOPBI U COOCTBEHHBIE 3HAUEHUS] MATPULIBI

IIpakTnueckoe 3ansaTue 12. MHOXECTBO KOMIUIEKCHBIX uncen. @OopMbl 3aIIMCH KOMIUIEKCHBIX
yucen. JecTBUs HaJl KOMIUIEKCHBIMH YUCIIaMU. Pa3iioxkeHne MHOrouieHa Ha MHOKHUTEH, OCHOBHAs
TeopeMa anreOpsl

[IpaxkTnueckoe 3anstue 13. Cucremsl KoopauHaT. Pa3inuyHble TUIIBI YpaBHEHHUN IIJIOCKOCTH

[Ipaktnueckoe 3ansTue 14. PasnnuHbple THUNBI YpaBHEHWM MNpPsSAMONM Ha IUIOCKOCTH U B
IIPOCTPAHCTBE

[IpakTnueckoe 3aHsTHEe 15. B3auMHOE pacmnojoKeHUE MpsMBIX Ha IUIOCKOCTH U B
[IPOCTPAHCTBE. BhIYKCIIEHNE PACCTOSHUN MEXKIy ABYMS TOYKAMH, TOUKOM U IpsIMOW. Beruucienue
pPacCTOSIHUSL MEXKIY CKPELIUBAIOMIMMUCA MpsAMBIMU. B3auMHOE paclonoKEeHHE IUIOCKOCTEH.
Brrunciienne pacCTOSTHUN MEXIY TOYKOM U MIIOCKOCTHIO

[Ipaktnueckoe 3ansTue 16. KpuBbple BTOpOro mopsiika UX T€OMETPUYECKHE CBOMCTBA.
VYpaBHeHus amunca, runep6oibl, napabonsl OOmiee ypaBHEHHE KpPUBOM BTOPOro MOPSIKA.
IIpuBeneHne KpUBOW BTOPOro MOPsAKA K KAHOHUYECKOMY BUAY. [ToBepXHOCTH BTOPOTO mopsiaka
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3.4.2 JIabopaTopHbI€ 3aHATUSA
He npenycmorpensl

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He npenycMmotpensl
4 YyeOHO-MeTOaAMYECKOE M MHPOPMALTMOHHOE o0ecIeYeHne
4.1 HopmaTuBHbie 10KyMeHTHI 1 TOCThbI

He npenycmoTpenst

4.2 OcHOBHasI IUTEpaTypa

1. T'opnau, b. A. JluneiiHas anreOpa U aHAIMTHYICCKAs TEOMETPHS : YU4eOHHK /ISt BYy30B / b.
A. T'opnau. — 2-e u3g., crep. — Cankrt-IlerepOypr : Jlans, 2022. — 300 c. — ISBN 978-5-507-
44063-4. — TexcT : aneKTpoHHBIN // JlaHb : anekTpoHHO-0nOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/208664.

2. JIuneiiHple anreOpa U aHAIUTUICCKAs TEOMETPHS : y4eOHO-MeToIu4ecKoe ocooue / M.
N. CxBopiioBa, 1. B. Antonona, A. I'. PatHos, E. B. ConomonoBa. — Mocksa : PTY MUPDA,
2022. — 135 c. — Texkcr : anexTpoHHSbIH // JIaHb : 37eKTpOHHO-OMOIHOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/240020.

3. Tyran6aes, A. A. Jluneiinas anreOpa 1 aHATUTHIECKAst TEOMETPHsI : yueOHHK / A. A.
Tyran6aeB. — Mocksa : ®JIMHTA, 2022. — 260 c¢. — ISBN 978-5-9765-5265-4. — TekcT :
ANEKTPOHHBIHN // JlaHb : anekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/333359.

4.3 lonoTHUTEIbHAA JIUTEPATypa

1. Munocues, B. b. Kypc matemaTtuku 17151 TEXHUYECKUX BBICIINX YYEOHBIX 3aBE/ICHUH :
yuebHoe nocobue / B. b. Munocues, B. I'. 3yOkoB, B. A. JIsxoBckuii. — 2-e usna., ucrnp. — CaHKT-
[TetepOypr : Jlanb, 2022 — Yacte | : AHanutuueckas reometpus. [Ipenenst u paapl. @yHKUNY U
npou3BojHbIe. JIuHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. —
Tekcr : anexTpoHHBIN // JIaHb : 31eKTpoHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc MaTemMaTHKy 11 TEXHUYECKUX BBICIINX YICOHBIX 3aBEJICHUH :
yuebHoe nocobue / B. b. Munocnes, B. A. JlsixoBckuii, A. . MapTbiHeHKO. — 2-€ U31., UCTIp. —
Cankr-IlerepOypr : Jlanb, 2022 — Yactp 2 : DyHKIUN HECKOJIBKUX NepeMeHHbIX. IHTerpaibHOoe
ucuncienue. Teopus mons — 2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — Tekcr :
ANIeKTPOHHBIH // JlaHb : anexkTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Munocues, B. b. Kypc mareMaTHku U151 TEXHUYECKHUX BBICIINX YUEOHBIX 3aBEACHUH :
yuebHoe ocooue / B. b. Munocnes, H. A. bepkos, B. I'. 3yokoB. — 2-e u3n., ucnp. — CaHKT-
[TerepOypr : Jlanp, 2022 — Yacts 3 : AuddepeHunansabie ypaBHEHHs. Y paBHEHHS
MateMatnueckon pusuku. Teopus ontumu3zanuu — 2022. — 528 c¢. — ISBN 978-5-8114-1560-

1. — Tekcrt : anexTpoHHbIH // JlaHb : 3neKTpoHHO-Onbnuoreunas cucrema. — URL:
https://e.lanbook.com/book/211358.
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4. ITymxkaps, E. A. Kypc MmaTreMaTHKH JUIsI TEXHUYECKUX BBICIINX yUEOHBIX 3aBEACHUH :
yueoHnoe nocobue / E. A. Ilymkaps, H. A. bepkos, A. 1. MapTbiHeHKO. — 2-€ U3]1., UCTIP. —
Cankr-IlerepOypr : Jlanb, 2022 — Yactb 4 : Teopus BEpOATHOCTEH U MaTEMAaTUYECKasi CTATHCTUKA
— 2022. — 304 c. — ISBN 978-5-8114-1561-8. — TekcT : anekTpoHHbIH // JIaHb : 2JIEKTPOHHO-
oubnmuoteunas cucrema. — URL: https://e.lanbook.com/book/211382.

4.4 JnekTpoHHBIE 00pa30oBaTeIbHbIE PECYPChI

IIpoBenenue 3aHATHI U aTTeCTAlil BO3MOYKHO B JUCTAHIIMOHHOM (opMaTe ¢ IpUMEHEHUEM
CHCTEeMBl JUcTaHIMOHHOTO oOyueHust yHuBepcurera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTuka» IEKTPOHHBIX OOpa3zoBareibHbIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:

Hazsanue 0P
JluneiHas 1 BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaIUTHYECKAs T€OMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Tnsen 5 - - -
HHEHHa areopa https://online.mospolytech.ru/course/view.php?id=462

AHAJIMTUYCCKAsA reOMCTPHUA

Pa3paboranubsie DOP BKIIOYAIOT TPEHUPOBOUYHBIE U UTOTOBBIE TECTHI.

4.5 JIuuieH3M0HHOE ¥ CBOOOIHO pacnpocTpPaHsieMoe NPOrpaMMHoOe
o0ecmeuyeHue

1. Microsoft-Office
2. Microsoft-Windows

4.6 CoBpeMeHHBbIe NPO(ecCUoOHAIbHbIE 0a3bl TaHHBIX U MHGOPMALIMOHHBbIE
CIIPABOYHbIE CUCTEMbI

HepequL pPeCypCoOB CETU I/IHTepHCT, JOCTYIIHBIX IJI1 OCBOCHHUA JUCIHUIIIINHBI:

Ne HanmenoBanue Ccbhuika Ha pecypce HocrynHocTh

NudopmaninoHHO-CIIpaBOYHbBIE CHCTEMBI

JocTtynHa B cetn
1 | Stack Overflow https://stackoverflow.com/ | Uatepuer 6e3
OTpaHUYECHUN

o | Mupopmannonnsie pecypest Cetn

Koncybrantlloc http:// www.consultant.ru JlocTymHO

[Topran @enepanbHBIX rOCY1apCTBEHHBIX
3 | 06pasoBaTenbHBIX cTaHAAPTOB Bhiciero | http://www.fgosvo.ru. JoctymHo
oOpazoBaHHs

DNeKTPOHHO-ONOIMOTEYHBIE CHCTEMBI



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
http://www.consultant.ru/
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Jlanpb https://e.lanbook.com/ JlocTymiHa B ceTH
4 HNuTtepHet 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop.ru/ | loctynHa B cetu
S HNutepHer 6e3
OTpaHUYCHUHN

[TpodeccrnonanbHbie 0a3bl TaHHBIX

ba3a qaHHBIX HAyYHOM AIIEKTPOHHOM http://www.elibrary.ru JlocTymHO
6 | Gubnmorexn

(eLIBRARY.RU)

Web of Science Core Collection — http://webofscience.com JlocTymHO
7 | monmremarmueckas pedeparusHo-
o6ubnmorpaduueckas u HayKoOMeTpuuecKas
(bubmmomeTpuyeckas) 6aza JaHHBIX

5 MarepuajbHO-TEXHHYECKOE 00ecrieueHue

Aynuropus Ui JEKIUOHHBIX, MPAaKTUYECKUX U CEMMHAPCKUX 3aHATHH. OOopynoBaHue U
anmaparypa: ayAMTOpHas JOCKa, BO3MOXKHOCTb MCIIOJIb30BaHMsI MYJIbTUMEIMMHOTO KOMILIEKCa
(mpoexTop, NepCOHAIbHBIA HOYTOYK WJIM MEPCOHAIBHBIA KOMIIBIOTED).

6 Mertoauyeckue peKoOMeHIANNU

6.1 MeToanuecKue peKOMeHIAMH IS TIPenoaBaTeJisi 0 OpraHu3anuu
00y4eHus1

[Ipexxne Bcero, cienyer oOpaTUTh BHMMAHHME CTYJEHTOB Ha TO, YTO IMPAKTHYECKH BECh
U3y4aeMblil IMU MaTepHaj He TpeOyeT Kakon-In0o crienualbHON (JIOMOIHUTENBHON) TOATOTOBKH U
BIIOJIHE MOXKET OBITh YCIEIIHO M3YY€H, €CIM CTYACHTHI OyJyT MOCENIaTh 3aHSTHS, CBOEBPEMEHHO
BBITIOJHATH JIOMAIllHUE 33JaHHUs W TOJb30BaThCS (NP HEOOXOMMMOCTH) CHCTEMOM IIAHOBBIX
KOHCYJIbTAIlil B TeUEHHE KAXKA0ro cemecTpa. Boieamme B Kypc MaTeMaTUKK pa3eibl SIBISIOTCS
KJIACCUYECKUMH, B TO € BpPEMsI OHU TMPAKTUUYECKH OPUEHTUPOBAHBI, TaK KAaK HMMEIOT LIMPOKOE
pacnpocTpaHEHue AJisl PelIeHUs pa3HOTO poja 3ajlady BHYTPU CAaMOW MATEMAaTUKH W MPUKIATHBIX
3agad. X ocBOeHHE MOMOXKET CTYJEHTaM JIOTHYECKH BEPHO, apTyMEHTHPOBAHO M SCHO CTPOUTH
YCTHYIO U NMUCHbMEHHYIO peub, YCIIEIIHO MPUMEHSATh HAKOIJICHHbIE 3HAHHUS B MPO(ecCHOHATbHON
JESITeIbHOCTH.

HeoGxonuMo ¢ caMoro Hauyana 3aHATUH pPEKOMEHIOBaTh CTyJEHTaM OCHOBHYIO U
JIOTIONTHUTEIbHYIO JINTEPATypy, @ B KOHIIE CEMEeCTpa JaTh CIHCOK BOIPOCOB i MOATOTOBKH K
DK3aMEHY.

Ha nepBom 3aHsTHM IO AUCIUILIMHE CIIETyeT 00s3aTeIbHO TPOMH(GOPMUPOBATH CTYJEHTOB O
BUe U (popMe MPOMEXYTOUHON aTTeCTallM IO JUCLUIUIMHE, CPOKaX €€ MPOBEACHUS, YCIOBHIX
JIOTTyCKa K MMPOMEXYTOYHOHN aTTecTaliy, IPUMEHSIEMbIX BHIaX MPOMEKYTOYHOTO KOHTPOJIS.

N3noxxeHne TEOPETUUECKOTO MaTepHala JOJKHO CONPOBOXKIATHCS WIUIIOCTPATUBHBIMU
npUMepamMu, TIIATENIbHO OTOOpPaHHBIMU MPENOAaBaTeeM TaK, YTOObl TEXHUYECKHE TPYIHOCTU U
BBIKJIAJIKU TPU PEIICHUWU 3aJaud HE OTBJICKAJIM OT TJIABHOTO: OCMBICIEHUS HJIEU U CYTH
pUMeHsieMbIX MeToJo0B. CrieayeT Bcerda yKa3blBaTh NPUMEPBI IPAKTUYECKOIO IMPUMEHEHUs
PacCCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHHI U (hOPMYIL.


http://www.elibrary.ru/
http://webofscience.com/
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[IpakTuyeckne 3aHATHS JOJKHBI OBITH OPraHMW30BAaHBI IPENOJAaBaTENIEeM TaKUM 00pa3oM,
YTOObl ~ OCTABAJOCh BpEeMs Ha IEPUOAMYECKOE BBIIOJHEHME CTYACHTAaMH  HeOOJbIION
CaMOCTOSITENIbHOW PabOTHI B Ay JUTOPUH JJISl IIPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHara.

[IpenonaBaTens, BeOyLIMM MPAKTUYECKHE 3aHATHS, JOJDKEH COIJIacOBBIBaTh Yy4eOHO-
TEMAaTUYECKHIA TUTaH 3aHATUI C IEKTOPOM, HCIIOJIb30BaTh EAMHYIO CUCTEMY 0003HAYCHUH.

IIpenonaBatento cieayer JOOMBATbCA CUCTEMaTUYECKON HENIPEPBIBHOM pabOThI CTYICHTOB B
TEUYEHHUE CEMECTpPa, HEOOXOAUMO BBIABISATH CHIIBHBIX CTYACHTOB M IPUBJIEKATh UX K HAYYHOI paboTe,
K YYaCTHIO B Pa3HOI'0 pojJa OJIMMIINA/IAX U KOHKYpCax.

CryzneHT JOKEH OIIyIIAaTh 3aMHTEPECOBAHHOCTD MPEN01aBaTeNsl B JOCTHXKEHUHU KOHEYHOIO
pe3yibTara: B IPMOOPETEHNU 00yYaroLMMUCS IIPOYHBIX 3HAaHUHM, YMEHU 1 BIIaJIeHNs] HAKOIUIEHHON
uHpopManuel Ut pereHus 3a/1a4 B IpoQecCHOHANTBHOM eI TETbHOCTH.

IIpoBeneHue 3aHATUH U aTTECTallMi BO3MOXKHO B TUCTAHLIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CUCTEMBbl JUCTaHIMOHHOro o0yueHus yHusepcutera (CIO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kaenpoit «MaremaTuka» 3JIEKTPOHHBIX 0Opa3oBareibHbIX pecypcoB (DOP) mo Bcem pasnenam
nporpaMmsl (cM. 1. 4.4).

[Topsimox mpoBeaeHuss paboOT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMHU
pacropsHKeHUSIMU TIPOPEKTOpa 1Mo Y4eOHOH paboTe W/WiM HEHTPOM y4eOHO-METOJMUECKOi pabOoTHI.

6.2 METOZ[H‘{CCKHC YKazaHus 1Jist oﬁyqamnmxm 10 OCBOCHHUIO M CIHUIIJINHBI

Paznen: 3j1eMeHTHI JIMHEHOM ajareOpbl

Matpuusl u onpenenurenu. lIpexnae Bcero, CTyJI€HT JOJDKEH NOHATH, YTO MaTpuLia — 3TO
Tabauna yrcen (IpuyeM 3Ta Tabauia MOKET UMEeTh OAMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, @ MOXKET
OBITh U TIPSIMOYTOJILHOM ), & ONIPEETUTENb- 3TO YUCIIO, 3aIIMCHIBAEMOE B BUJIE KBAIPaTHOM TaOIHIIbI,
TO €CThb ONPEIETUTENN CYILIECTBYIOT TOJBKO y KBaApaTHbIX Marpuil. Cremyer oOpaTtuTh ocoboe
BHUMaHUE Ha OMNEPALNI0 YMHOXEHMSI NPSIMOYTOJIbHBIX MAaTpUIl U TOHSATh, KaKUM IOJy4aeTcs
HOPSI0K MaTpPHULbI — Tpou3BeeHuss. OcOOEHHOCTh MaTPHI] TAKKE COCTOUT B TOM, YTO ITPOU3BEJICHHUE
MaTpUll HE IMEpPEeCTaHOBOYHO, TO €CTh CIEAyeT 00s3aTelbHO YOeaUThCsl B 3TOM, PELIUB
COOTBETCTBYIOIUE 3a/laui. BakHbIM sBiIsIeTCS MOHATHE 00paTHOM MaTpulel. Hajno 3HaTh ycnoBue
CYILLIECTBOBaHMs OOpaTHOW MaTpulbl U alroputM ee noctpoeHus. Ilocie ee BblUMCICHUS
1esecoo0pa3Ho JieslaTh MPOBEPKY MPaBWIBHOCTH PELICHMs], BBIIOJHHMB OIEPALUMI0 YMHOXKEHUS
(toyKHA TONYYUThCS €UHUYHAs Matpuna). [Ipu u3ydeHun ompenenurteneil Hajo0 YETKO YCBOUTh
HOHATHUS MUHOpPA, aIreOpanyeckoro J0MOIHEHUs, 3HaTh MHOTOUMCIIEHHBIE CBOICTBA OIpEIeINTEIS.
s ocBOeHUs TEXHUKU BBIYMCIIEHUS OIpeneiuTeneil 1eiaecooOpa3Ho, BbIOpaB MPOU3BOJIBHBIN
OTIpeNIeIUTENb BBIIIE TPETHEro MOpPsSAKA, PACKPBITh €ro pa3IMYHbIMH CHOCOOaMH, NPUMEHSS
pa3joXkeHue W MO CTpokaM U 1o cronbnam. OOpaTuTe BHHMaHUE, Kakue CTPOKH (CTOJIOLbI)
IPENOYTUTENIbHEE BRIOUPATh AJISi PACKPBITHS ONPEAEIUTENs, YTOObl YIIPOCTUTh €r0 BBIYHCIICHHUE.
Oco0eHHO 3¢ (EeKTUBHO BBIYMCIECHUE ONPEISIUTENS C IIOMOIIBIO 3JIEMEHTAPHBIX MIPe0Opa30BaHUM,
OPUBOJALIMX €ro K TpeyroipHoMy BHIy. Ilpm u3ydeHMHM pelIeHUN CUCTEM JIMHEHHBIX
anreOpanveckux ypaBHeHuirl (CJIAY) oOparure BHUMaHHE, TIPEXK]IEC BCEro, HAa MOHATHE PEIICHUS
CUCTEMBI M YCIIOBUS CYLIECTBOBAHHS PELIECHUN B 3aBUCHUMOCTH OT COOTHOLIEHUS! MEXKIY PAaHIOM
MaTpULIbl, PAHIOM pACIIMPEHHONM MAaTpPULbl CHUCTEMbl M YHCJIOM HEU3BECTHBIX U YpPaBHEHUU.
OOparute BHMUMaHUe Ha ycioBus npumeHeHus popmyn Kpamepa u merona oOpaTHON MaTpPHUIIBL.
BuumarenbHO pazOepute npuMepbl pelieHHs] TPOU3BOJIbHBIX CUCTEM JHMHEWHBIX alreOpandyecKkux
ypaBHeHHI MeToioM ["aycca (BBeZieHHe Oa3UCHBIX U CBOOOIHBIX MEPEMEHHBIX).

Pa3zpnesn: JiieMeHTHI BEKTOPHOM aJredpsbl

[Tpu n3yueHnn AaHHON TeMbl HEOOXOAMMO 0OpaTUTh BHUMAHUE HA JIMHEHHbIE ONepaluy Hal
BEKTOPAMHM, Ha TOHATUS JIMHEWHOM HE3aBUCHUMOCTHM M JIMHEWHOM 3aBUCUMOCTH BEKTOpPOB, Ha
(byHIaMeHTalIbHOE MTOHATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO Oa3uca), Ha
pas3yioKEeHUEe BEKTOpa IO 0Oa3ucy. 3HaThb ONpENEeNeHUE, I€OMETPUYECKUE CBOMCTBA CKAJSIPHOTO,
BEKTOPHOT'O ¥ CMEIIAHHOTO IPOM3BEICHUS BEKTOPOB, (POPMYJIBI I X BHIYUCIICHUS B BEKTOPHOM 1
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B KoopauHaTHOH (opme. OOs3aTenbHO 3HATH U YMETh IMPOBEPSTH YCIOBHUS OPTOTOHAIBHOCTH,
KOJUTMHEAPHOCTH U KOMIUTAHAPHOCTU BEKTOPOB.

Pa3nen: KOMIJIEKCHBIE YHCJIa 1 MHOTOYJIEHBI

B »sToM pazgene, mpexae Bcero, Haa0 IOHATh, YTO KOMIUIEKCHOE YHCIO SIBUJIOCH
pacIIMpeHreM TIOHSATHS JCHCTBUTEIBHBIX YHUCEN, 3HATh ONpeleieHHe W Tpu (GOpMBI 3amucu
KOMIUIEKCHOTO  4ucina  (anreOpandeckyro, TPUTOHOMETPUYECKYI0 U IOKa3aTelbHYIO),
TFE€OMETPHUUECKYI0 MHTEPIPETALNI0 KOMIUIEKCHOTO YHCIa M B3aMMHO-OJJHO3HAYHOE COOTBETCTBHE
MEXJ1y MHOXECTBOM KOMILJIEKCHBIX YHCET M MHOXECTBOM TOUYEK KOMILJIEKCHOM IMJIOCKOCTH. 3HATh
dopmyy Diinepa. KoMIiekcHbIe 4nciia MOKHO H300paXaTh ¢ IOMOUIbIO BEKTOPOB Ha KOMILIEKCHOM
rwiockocTH. [ToaTomy onepariu cja0KeHus U BBIUUTAHUS KOMIUIEKCHBIX YUCET MOTYT OBITh CBEACHBI
K OTIEPAIIHSIM CIIOKEHUS U BBIYUTAHKS COOTBETCTBYIOIINX BEKTOPOB. Haso 3HATh M yMETh BBIIOJIHATH
orepanuy YMHOXXEHHUS, JEJICHUS, BO3BEJACHHS B MOJOXKUTEIbHYIO CTENEHb KOMIUIEKCHBIX YHCel,
3aIMCAHHBIX B TPUTOHOMETPHUYECKOHN (hopMe, U3BJICUCHUSI KOPHS N-Oi CTETIICHH W3 KOMILJICKCHOTO
yucna. Cregyer oOpaTuTh BHUMAaHUE Ha TO, YTO MHOKECTBO KOMIUJIEKCHBIX YHCEN SIBISETCS
3aMKHYTBIM, TO €CTh JTF00ast aredpanveckas onepanus HaJl KOMIUICKCHBIME YHCIIaMHU HE BBIBOJHT 32
npeenbl 0071acTh KOMIUIEKCHBIX unces. Hano 3HaTh pa3inuyHble BUIBI PA3I0KEHUSI MHOTOYICHA Ha
MHOKUTEJH ISl CITydaeB, KOT/la CpeId KOPHEeW MHOTOWIECHA MOTYT OBITh KpaTHBIC, KOMIUICKCHBIC
KOpHH. OTH CBeJeHHUS OyayT HCIOJIb30BaThCs, HAMPUMEpP, B WHTETPAIBHOM HMCUYUCICHUU TPU
BBIUMCIICHAM HWHTETPAIOB OT JAPOOHO-PallMOHANBHBIX (YHKIMH, TPH PEIICHUU JIMHEHHBIX
OJTHOPOAHBIX MU (DHepeHIINATBEHBIX YPAaBHEHUH N-TO TOPSAKA C TOCTOSHHBIMU KO3 PHIIeHTaMu.

Pa3znen: AHaJuTHYECKas reoMeTpus

[Ipu u3ydeHnn aHAIUTUYECKONM TEOMETPHUH CIIEAYET, IPEXkKIE BCEro, MOHATh, UTO €€ 3ajauei
SIBIIICTCSL M3YYCHUE TEOMETPUUICCKUX OOBEKTOB IIPH MOMOIIM AHATUTHYSCKUX METOIOB alreOphl U
MaTeMaTUYeCKOTO aHanu3a. B OCHOBE Takoro MmoaxojAa JEKUT METOJA KOOpAMHAT, BIEPBbBIC
cuctemMarnuecku npumeHeHHbIH P. Jlekaprom. OCHOBHBIC TIOHATHS T€OMETPUHU (TOUYKA, MpsiMasi,
TUIOCKOCTH) SIBJISIFOTCSL HEOMpeNeIsieMbIMU, W JUIS UX OMHCAHUS MPUMEHSETCS aKCHOMAaTUYECKUI
METO/I, TIO3BOJISIONINI yCTAHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBHUE MEXK/TY MHOYKECTBOM TOUEK
IPsIMON MU MHOXXECTBOM JICHCTBUTENBHBIX YHCET U, TAKUM 00pa3oM, BBECTH CHUCTEMY KOOPAMHAT.
Hano yeTko ycBOuThH pazinyHbie (HOPMBI ypaBHEHUH MPSIMON U TUIOCKOCTH YMETh MEPEXOIUThH OT
0J1HO# (hopMBI K ApyToil. ClaenyeT OCMBICIUTD U YCIIEITHO MPUMEHSTH PEIICHHUS KIIACCHYECKUX 3a7a4
AHATUTUYCCKOW T€OMETPUU O B3aUMHOM PaCIIOJIOKEHUH TPSIMBIX U TIIOCKOCTEH, YMETh ONPEACIIATh
YTIIBI U PACCTOSIHUS MEKIY Pa3TMUHBIMA T€OMETPHUECKUMU 00BEKTaMHU.

YcnenHoe w3ydeHHe AUCHUILTNHBI «JImHelHas anreOpay», mpuoOpeTreHre HEOoOXOIMMBIX
KOMIIETSHIINI, YMEHHI U HAaBBIKOB BIIAJICHHUS MaTeMaTHYECKUM ammapaToM TpeOyeT OT CTYAEHTOB
0OJIBIIION camMoCTOsATEbHOM paboThl. Heobxoaumo oOpaTuTh BHUMAHUE, YTO KOJMYECTBO YacoB,
OTBOJUMBIX HA CAMOCTOSITENIbHYIO pab0OTy B COOTBETCTBHH C YU4EOHBIM IIIAHOM, OOJIbIIIE YK CIIA YaCOB,
OTBOJIUMBIX Ha BCE BH/IBI Ay IUTOPHBIX 3aHITHH.

CaMocTtosiTenpHasi paboTa SBISETCS OJHUM M3 BUAOB YUEOHBIX 3aHATHH. AyauTopHas
camMocTosiTeNlbHass paboTa TO JUCIMIUIMHE BBIMONHICTCS HAa YYEOHBIX 3aHATHAX  TIOJ
HEMOCPEJICTBEHHBIM PYKOBOJICTBOM IMPEMOABATEINS U IO €T0 3aJIaHUIO.

BHeaymuTtopHass camocTosiTenbHas paboTa BBIOJHIETCS CTYIEHTOM TIO0  3a/laHUI0
IpernoJiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO YUaCTHSL.

3aoauu camocmoamenvHoil padomul cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHON paboThI;

- OCBOCHHE COJICP KaHUS TUCITUTLINHEI,

- yriyOJIeHue CoIep KaHMsl K OCO3HAHWE OCHOBHBIX MOHSITHH JTUCITUTUIAHBI,

- UCTIOJIb30BaHUE MaTepuasa, COOPaHHOTO U TIOJYYEHHOTO B XOJI€ CAMOCTOSITEIbHBIX 3aHATUI
1151 9 (HEKTUBHOM MOJITOTOBKY K SK3aMEHY .

Buowt éneayoumopnoii camocmoamenvHoil pabomoi:

- BBITIOJTHEHUE PacueTHO-TpaduIecKux pador;

- IOATOTOBKA K 3K3aMEHY;
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- MOJITOTOBKA K CEMHHAPY;

JI71s1 BBITOJTHEHUS JTF000T0 BH/Ia CAMOCTOSATEIILHON PabOThl HEOOXOIUMO MTPOMTH CIIEYIOIINE
9TaIbI:

- OTIPE/ICIICHUE 1IEIM CAMOCTOSATEILHON pabOThI;

- KOHKPETU3allKs MI03HABATCIILHOW 3a/1auHu;

- CAaMOOIICHKA TOTOBHOCTH K CaMOCTOSTEIbHOM paboTe;

- BBIOOP a/IGKBaTHOTO crioco0a JICUCTBHS, BEIYIIETO K PEIICHUIO 33/1a4H;

- IJIAHUPOBAHKE PAOOTHI (CAMOCTOSITEILHOM UM C TOMOIIBIO TPETIOIaBATEs) HAl 3aJ[aHUCM;

- OCYILECTBIICHHE B IIPOLIECCE BBIMOJIHEHUS CAMOCTOSTENIBLHON pabOThl CaMOKOHTPOJIS
(MTPOMENKYTOYHOTO U KOHEYHOI'0) PE3yJIbTATOB PA0OTHI M KOPPEKTUPOBKA BBIMOJHEHHUS paOOTHI;

- peduiekcus;

- Ipe3eHTaIus paboTHI.

7/ MoH] OLIEHOYHBIX CPEACTB

B mporiecce 00y4ueHUsT HCIIONB3YIOTCS CISAYIONINE OIEHOYHBIC (POPMBI CaMOCTOSTEIHHON
paboThI CTYICHTOB, OIICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U MPOMEXKYTOYHBIX
aTTeCTALUN:

- pacueTHO-rpaduIECKUe padOTHI;

- KOHTPOJIbHBIE PAOOTHI;

- TECTUPOBAHUE;

- DK3aMeH.

OIIGHO‘-IHBIG CpeacTBa TCKYLICr0O KOHTPOJIA YCIIECBACMOCTH BKIIIOYAIOT KOHTPOJIBHBIC 3a/IaHUA
WHIWBUAYAJIbHO JJId Ka)KIO0TO 06y‘-IaIOHIeFOC$I.
B PE3YIbTATC OCBOCHUA NUCTIHUILINHBI (MO,[[y.H}I) (I)OpMI/Ip}IIOTCH CJICAYIOINC KOMIICTCHIINU:

KOI{ KOMIICTCHI MU HanmMeHnoBaHMe KOMIIETEHIIHH BBINIYCKHHUKA

OIIK-1 CriocoOeH HCIIOJIB30BaTh MOJIOXKEHUS, 3aKOHBI 1 METObI €CTECTBEHHEIX

HAayYK U MAaTCMATUKH IJId PCIICHUA 3aaa4 I/IH)KeHepHOfI JCATCIIBHOCTHU

7.1 MeToabI KOHTPOJISI U OLICHUBAHMSA Pe3yJIbTATOB 00y4eHUs!

HanmenoBanue
Bun xonTpons
No 11/t D3y IbTATOB KOHTPOJIS Kpatkas xapaktepucTuka KOHTPOIIS
N pe3yabTaToOB pe3yJIbTaTOB 00YUYEHUS
o0ydeHus
OO6yuarommiics B TedeHHe cemecTpa
PacueTHO- CaMOCTOSITENILHO BBITIONHSIET Pl PacyeTHO-
1 rpadmaccKas Texymmii rpadgudeckux padbotr mo Teme pazaena. [lpu
pabota MPOBEPKeE npernojaBaTelb OIICHUBAET
KauyecTBO  o(opmIleHHs,  NPaBUIBHOCTH
pacueToB.

Pemenue KOHTPOJILHOM paboThl
5 KonTponbHas Texymuii OCYIIECTBIISIETCS. HA TMOCIETHEM 3aHSTUH
pabora n3yyaeMoro paszena. KoHTposbHas pabota
BBIMIONHSIETCSl  MHAMBHIYAIbHO  KaXJIbIM




16

crynentoM. llpu mpoBepke mpemnoaaBaTelib
OLICHMBAET MPaBUWJIBHOCTh MPOU3BEICHHBIX
pacueToB.

Tect

Texymui

TecTupoBaHue NPOBOAUTCS Ha IOCIECTHEM
3aHATUM U3y4aeMoOW TeMbl. TecTupoBaHue
OCyLIECTBIIICTCSA,  JUOO  HpU  TOMOIIU
KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHUS, THOO
C WUCIIOJIb30BAaHMEM BBIJAHHBIX TECT-3aJaHUN
Ha OymMaxkHom Hocutene. B pamkax
TECTUPOBAHUS IpOBEpPSIETCS 3HAHHE
TEOPETUIECKON 0a3bl.

4 DK3aMeH

[IpomexxyTouHbIN

IIpomexxyTouHast arTecranus oOydyarolIUXcs B
¢dbopme sK3aMeHa MPOBOAUTCA IO PE3yJbTaTaMm
BBINIOJIHEHUSI BCEX BHUAOB Y4yeOHOH paloThl,
NPEAYCMOTPEHHBIX  y4eOHBIM IIJJAHOM IO
JAaHHOW JMCLHUIIIMHE, IPU 3TOM YUYUTBIBAIOTCS
pe3yabpTaThl TEKYIIETO KOHTPOJISA yCIIEBAEMOCTH
B TeueHue cemecrtpa. OLEHKa CTEIEHH
JOCTUKEHHUSI OOYy4arolUMUCS IUIAHUPYEMBbIX
pe3yabTaToB  OOy4eHUs 1O  JAUCLUUIUIMHE
IPOBOJUTCA  IPENojaBareieM,  BEAyLIUM
3aHATHS 110 JUCLUUIUIMHE METOIOM 3KCIIEPTHOU
ouneHku. Ilo  wroraMm  IPOMEXKYTOUHOU
aTTecTallud 10 JUCLMIUIMHE BBICTABIIACTCS
OLICHKA «OTIIUYHOY, «XOPOLIOY,
«YZOBJIIETBOPUTEIILHO U
«HEYJIOBJIETBOPHUTEIBHO.

7.21llkana ¥ KPpUTEPUU OLIEHMBAHUSA Pe3yJIbTATOB 00y4eHU S

[ToxazareneMm OLEHMBAaHUS KOMIIETEHIMI Ha pa3M4HBIX 3Tanax UX (OpMHUpPOBAHUS

ABIICTCA  JOCTHIXXCHUC

TUCITUILIAHE (MOIYJIIO).

oOyyarolMMHUCs IUIAaHUPYEMbIX PE3YyJbTaTOB OOYYEHHS IO

Kputepuu onenuBanus

3aTPYAHEHUS IIPH

IHoka3zarenn > 3 4 5
3HATB: OOyuaromuiics OOyuarouiics OO0yuaromuiics OO0yuaronuiics
TEOpeTHYECKHE JEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
OCHOBBI JINHEHHOM MTOJTHOE OTCYTCTBHE | HEMOJHOE YaCTUIHOE MIOJTHOE
anreOpel 1 WA HETOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
AHATTUTHYIECKON COOTBETCTBHE CIICAYIOMINX 3HAHUI: | CIEAYIOINX 3HAHUH: | CIEAYIOUINX 3HAHMA:
TeOMETPHH, CIIEAYIOIINX 3HAHUI: | TEOpEeTHIECKHe TEOpPETHIECKHE TEOPETHIECKHE
KOMIIJIEKCHBIE TEOPETHUUECKHE OCHOBBI TUHEHHOM OCHOBBI JINHEWHOHN OCHOBBI JINHEWHOHU
4ycla. OCHOBBI JINHEHHOU anreOpsl 1 anreOpsI 1 anreOpsl 1

anreOpsl 1 AQHAITUTHYECKOH AHAJTMTHYECKOM AHAJTMTHYECKOM

AQHAITUTHYECKOH TeoOMETpUH, TeOMETPHH, TeOMETPUH,

TeoMETpUH, KOMILIEKCHBIE KOMILIEKCHBIE KOMILIEKCHBIE

KOMILIEKCHBIE qucna. qHCIIa. qrcia.

qHcoa.. Jormyckarorcst CpobonHO
HE3HAUUTENIbHbIE omnepupyer
OIINOKH, MPUOOPETEHHBIMH
HETOYHOCTH, 3HAaHUSMH.
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AHATTUTHYECKUX
oTeparmsix.
yMeTh! OOyJatommiics He OOby4atommiics OO6yuatomntmiics OO0yuarontuiics
pemats 3a1a9u U YMEET Win B JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
YIPaXHEHHS HEJI0CTaTOYHOM HEToJIHOE YaCTUYHOE MOJTHOE
HCTONb3Ys CTETIeHH yMeEeT: COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
OCHOBHBIE METO/IBI, pemars 3a1auu u CJIEAYIOMINX CIETYOUINX CIEIYOLINX
U3y4YeHHBIE B Kypce | YHpaKHEHUS YMEHHH: YMEHHH: YMEHHH:
JIMHEIHOW anredpe U | MCHONb3ys pemars 3a1auu u peniats 3a1a4u 1 pewiats 3a1auu 1
AQHAIUTHYECKOH OCHOBHBIE METOJIB, yIpaXHEHHS YIpaKHEHHS YIPaXHEHHS
TEOMETPHH; N3yUYCHHBIC B KypCe | HCIONB3Ys UCTIONB3YS UCTIONB3YS
OTIEpUpPOBATH C JIMHEIHOW anreOpe U | OCHOBHBIE METOJIB, OCHOBHBIE METO/IBI, OCHOBHBIE METO/IBI,
KOMIUIEKCHBIMHA aHATNTHYECKOH N3y4YCHHBIC B Kypce | M3YYEHHBIEC B Kypce€ | W3ydYCHHBIE B Kypce
YHCTIAMH. TEOMETPHH; TUHEeWHOU anredpe M | JTHMHEHHOH anreOpe U | MWHEHHOI anredpe u
OTIEpUPOBATH C AHAINTHYECKOH AHATUTHYECKOH AHAJTMTHYECKOM
KOMIUIEKCHBIMHU TreOMEeTpPUH; TeOMETPHH; T€OMETPUH;
YHCIaMU. OTIepPHUPOBATH C OIIEepUPOBATH C OIEepPHPOBATEH C
KOMIUIEKCHBIMHU KOMILTEKCHBIMU KOMIUIEKCHBIMHU
YHCIaMU. qucIaMy. Y MEHUS yucnamu. CBoOOIHO
Jomyckatorcst OCBOEHBI, HO onepHupyer
3HAYUTENbHBIE JIOITYCKarOTCs NPUOOPETEHHBIMU
OLINOKH, HE3HAYHUTEIbHbIC YMCHUSIMH,
TIPOSIBIISIETCS OIIMOKH, MPUMEHSET UX B
HEJIOCTaTOYHOCTh HETOYHOCTH, CUTYaIUsIX
YMEHHUI, 110 psIy 3aTpyJHEHHS IPU MIOBBIIIEHHOM
TIOKa3aTeleH, AHATTUTHYECKUX CJIO’KHOCTH.
oOyuarormuiics oTeparnmsIx,
UCTIBITHIBAET IepeHoce yMEHUH Ha
3HAYUTEJIbHBIE HOBBIE,
3aTpyAHEHUS NIPH HecTaHJapTHbIC
OTIepPUPOBAHUH CHUTYaI1H.
YMEHHSMHU IIPU UX
TIepeHoce Ha HOBBIE
CHUTYaIWH.
BJIAETh: Obyuatommiics  He | OOyyarommuiics B OO0yyatomntmiics OO0yuaromuiics B
HaBBIKAMHU BIaZeeT  WJIM B | HEAOCTATOYHOH YaCTHYHO BJIaJICET: TIOJTHOM 00BeMe
MIPUMEHEHUS HEJIOCTaTOYHOH CTEIICHH BIIAJICET: HaBBIKAMH BIIAJICET:
JIMHEHHON anreOpbl CTEIICHH BIIAJICET HaBBIKAMHA HaBBIKAMH HaBbIKAMHU
1 aHAJIUTHYECKON HaBBIKAMHA HaBBIKAMHA MIPUMEHEHHUS MIPUMEHEHHS
TeOMETPHUH K MIPUMEHEHNUS MIPUMEHEHNUS JIMHEHHOW anredpbl JIMHEHHOW anredpbl

€CTECTBEHHOHAYYHBI
M (pHU3HUECKUM U
TEXHUYECKUM)
3ajia4yam.

JTUHEHHON anreOpbl
Y aHAJIMTHYECKOI
TEOMETPHUH K
€CTEeCTBEHHOHAYYHBI
M (pu3HIeCKuM U
TEXHUYECKUM )
3a/1a4am.

JTUHEHHON anreOpbl
Y aHAJMTHYECKOMN
TEOMETPHUH K
€CTEeCTBEHHOHAYYHBI
M (pu3nIecKuM 1
TEXHUYECKUM )
3a/1a4am.
OOyu4atronmiics
HCIIBITHIBAET
3HAYUTENbHbBIE
3aTpyIHEHUS TIPH
MIPUMEHEHUH
HAaBBIKOB B HOBBIX
CUTYaIIUsX.

1 aHAJIUTUYECKOU
T€OMETPHH K
€CTECTBCHHOHAYYHBI
M (pU3NIECKUM 1
TEXHUYIECKHM)
3a/1a4am.

HaBbiku ocBOEHBI,
HO JIOIYCKAaOTCs
HE3HAUUTENIbHbIE
OIIHOKH,
HETOYHOCTH,
3aTpyOHEHUS IPH
AHATUTHYECKUX
orepanusx,
[IEPEHOCE YMEHUH Ha
HOBEIE,
HECTaHAAPTHEIE
CUTYyallMU.

M aHAJIMTHYECKOM
TCOMETPHH K
€CTECTBCHHOHAY YHBI
M (pu3nIeCKuM 1
TEXHUYIECKHM )
3agayaMm. CBOOOIHO
MIPUMEHSET

MOy YCHHBIC
HaBBIKH B CUTYaIHIX
IIOBBIIICHHOM
CJIO)KHOCTH.
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IIIxana oneHUBAHUSA l'lpOMQ)KyTO‘lHOi;I aTTeCTallui: 3K3aMeHa.

[Ikama oneHUBaHUA

Onucanue

OTJIINYHO

BreimonHensr Bce BUABl y4eOHOH pabOThI, TPETyCMOTPEHHBIC
yueOHbIM MmaHoM. CTyJIeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMCHHM, HaBBIKOB TIPUBEJICHHBIM B Ta0JHIaX [OKa3aTeNsIM,
ornepupyeT NpUOOPETECHHBIMU 3HAHUSIMU, YMEHUSIMHU, HaBBIKaMH,
MPUMEHAET UX B CHUTyallUsX T[IOBBIIICHHOW CJIOKHOCTH, HE
WCIBITBIBACT 3aTPYAHEHUN TNpPHU AHAIUTHUYECKUX  ONEpALMIX,
MepeHoCce 3HaHWW U YMEHUI Ha HOBbIE, HECTAHAAPTHHIC CUTYAIIUH.

Xopo1io

Boimonnensl Bce BuAbl y4eOHON pabOThl, MpPEeayCMOTPEHHBIE
yueOHbIM  IuaHoM.  CTyJOeHT  JE€MOHCTPUPYET  YacTHYHOE
COOTBETCTBUE 3HAHMI, YMEHUH, HABBIKOB MPUBEIACHHBIM B TaOIUIIAX
MI0Ka3aTeysiM, ONEpUpyeT MPUOOPETEHHBIMU 3HAHUSIMHM, YMEHUSIMH,
HaBbIKAMH, NPUMEHSET UX B CUTYALMSIX MOBBILIEHHOW CIIOKHOCTH.
[Ipu sTOoM MOryT OBITH [OMYIIEHbl HE3HAUYUTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYJHEHUS IPY AHATUTUYECKUX OIEpalusix, IEpeHoce
3HaHUM M YMEHMI HA HOBBIE, HECTAHIAPTHHIE CUTYAlIUH.

Y 10BIIETBOPUTEIBLHO

BeimmonHensl Bce Buabl yu4eOHOH paloThl, NpeayCMOTpEHHbIE
y4eOHbIM Iu1aHOM. CTYyZ€HT JEMOHCTPUPYET HEMOIHOE COOTBETCTBHE
3HaHUI, yMEHU, HABBIKOB IIPUBEJCHHBIM B Ta0JIMIaX MOKA3aTEeNsIM,
A0IMYCKAIOTCA 3HAYUTCIIbHBIC OHII/I6KI/I, MMPOABJIIACTCA OTCYTCTBUC
3HaHUl, yMEHUH, HaBBIKOB IO psJIy IOKa3aTenaei, CTyAeHT
HUCIBITBIBACT 3HAYUTCIIBHBIC 3aTPyAHCHUA IIPpU  OINCPHPOBAHUHN
3HAHWUSAMHM U YMEHMSMH IIPU UX IIEPEHOCE HA HOBBIE CUTYALMH.

HeynosnersopurensHo

He BbimomHeH oauH win  Oojee BHUJOB y4eOHOW paboTHI,
MPEYCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTyAEHT JEeMOHCTPHPYET
MOJHOE OTCYTCTBHE WJIM HEIOCTAaTOYHOE COOTBETCTBHE 3HAHMUH,
YMEHUH, HaBBIKOB NPUBEACHHBIM B TaONMIAX IIOKa3aTelsiM,
JIOMTyCKAIOTCSA 3HAYUTENbHBIE OIIMOKH, MPOSBISIETCS OTCYTCTBHE
3HaHUI, yMEHUH, HABBIKOB 1O PsIly MOKa3aTesel, CTyIeHT HE MOXKET
OTIEpPHPOBATH 3HAHMSIMH W YMEHHUSIMH INIPH HX TIEPEHOCE Ha HOBHIC
CUTYalHH.

IIIxana oneHUBAHUSA TEKYIIETr0 KOHTPOJIAA.

HanmenoBanue KOHTPOJIA

pE3yIBTATOB OOYUCHHSI

IIxama oneHUBaHUA

Onucanue

Pacuetno-rpaduueckas
paborta

Otmuuno - Pabota cnana B
CpPOK, pacueTHas U
rpaduueckas gyactu
BBITIOJTHEHBI BEPHO, JTHOO
UMEIOTCSl HEIOUETHI, He
BITUSTIONIME HA KOHEYHBIN
pe3yIbTar.

Xopouio - pacyeTHas 4acTh
BBHITIOJTHEHA BEPHO, B
rpagu9IecKoil 4acTu ecTh
3aMeYaHus

3aganue Ha PI'P BeigaeTcs Ha
MEPBOM 3aHSITUHU
COOTBETCTBYIOLLETrO pas3zena
JIMCITATIIINHGBI ¥ CIAETCS 110
OKOHYaHWH U3YUYEHUS
COOTBETCTBYIOIIETO pa3jena
mqucuuniauHel. PI'P 1omkHBI
OBITH BBLIMTOJHEHBI 1
0()OpPMIICHBI B COOTBETCTBHUH C
TpeOOBAHUSIMHU METOMYCCKUX
yKa3aHui Kadeapsl.
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VY 10BIETBOPUTEIIBHO - B
pacyeTHOi yacTu ecThb
3aMeyYaHusi, METOJ
BBINOJIHEHUS rpauiecKoil
Y4acTH BHIOpaH BEPHBII
HeynoneTBoputensHo - B
pacyeTHOi U rpapuUecKoi
4acTsX eCTh rpyOble
3aMevaHusl.

KonTponbhas padota

OtauyHO - PaGoTa BEICOKOTO
KauecTBa, YPOBEHb
BBITIOJTHEHHS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUUECKOE
coJiep:KaHue Kypca OCBOCHO
MOJIHOCTBI0, 0€3 MpoOeIioB,
HE0OXO0JUMbIE TPAKTHYECKUE
HaBBIKH pabOTHI C OCBOCHHBIM
MaTepuaioM chOpMUPOBAHBI,
BCE MPEAYCMOTPEHHBIC
pOrpaMMoil 00ydeHus
y4eOHbIC 3a/ITaHUS
BBITIOJTHEHBI, JINOO HEKOTOPHIE
13 BBIMOJIHEHHBIX 3a/IaHUN
coJlepKaT He3HAUUTETIbHbIC
OIITNOKH

Xopouio - YpoBeHb
BBITIOJIHEHHS pa0OThI OTBEYACT
OOJBIIUHCTBY OCHOBHBIX
TpeOOBaHUM, TEOPETUUYECKOE
coj/iepXaHue Kypca OCBOCHO
YaCTUYHO, HO MPOOEbl HE
HOCSIT CYILIECTBEHHOTO
Xapakrepa, He00X0IMMbIe
MPAKTUYECKHE HABBIKU
paboOTHI C OCBOCHHBIM
MaTepuaioM B OCHOBHOM
c(hopMHPOBaHbI, HEKOTOPbIE
BU/IbI 33JIaHUH BBITTOJIHEHBI C
omurOKamu.

Y 10BAETBOPUTENHHO -
Teopernueckoe conepxraHue
Kypca OCBO€HO YaCTHUYHO,
HEO0OXOAMMBIC MPAKTHIECCKUE
HABBIKU pabOTHI HE
c(hopMHUPOBaHBI,
OOJBIIUHCTBO
MIPEAYCMOTPEHHBIX
IIPOrpaMMoOM 3aJaHul He
BBITIOJIHEHO; TIPH
JIOTTOJTHUTEIIbHOU
CaMOCTOSTEIIbHON paboTe Haj

3aimuTa TeMbl BKIIOYAeT
peleHue 3aja4d B ayAUTOPUH B
TE€YEeHUE OJIHOI Maphl U
IPOXOJIUT MOCIIE H3yUYCHHUS
COOTBETCTBYIOILIETO

paszzaena. bunersl cocTosT U3
BOMPOCOB, MO3BOJISIOIINUX
OLIEHUTH C(HOPMUPOBAHHOCTD
komneTeHuuii. Ha otBeTsI
otBoautcs 1,5 gaca.
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MaTepUaIoM Kypca BO3MOMKHO
HOBBIIIEHUE KauecTBa
BBITTOJIHEHUS YYEOHBIX
3aJaHUH.
HeynoBieTBOpUTENBHO -
Teoperuueckoe conepkaHue
Kypca He OCBOEHO,
HE00XO0IMMbIE PAKTUYECKNE
HaBBbIKU pa0bOTHI HE

c(hopMUPOBaHBHI,

IIPElyCMOTPEHHbIE

IIPOrpaMMOM 3a1aHHs HE

BbITIOJIHEHBI

Tect conepxut 20 3a7aHui, TectupoBanue

IIPaBUJIBHBIN OTBET Ha | OCYIIECTBIISETCS, TMO0 IpU

3aJJaHue COOTBETCTBYET 1 IIOMOIIY KOMITBIOTEPHON

Oamury. Bpemst TeCTUpOBaHUS - | CUCTEMBI TECTHPOBAHUS, JTHOO

30 munyt. CTyneHty C UCIOJIb30BAHUEM BBIJAHHBIX

IIPEJIOCTABIISETCS JIBE TECT-3aJJaHUN Ha OyMaKHOM
TectupoBanue o HOTIBITKU JJIs1 IPOXOXKACHHUS Hocurene. Bpems
IIPOMICHHOM TEME Tecta. MakcumanbHas olueHka | TectupoBanus 30 MuH. 3ateM

3a TecT - 20 6amnos. Tect OCYIIECTBIISAETCS POBEPKA

CUMTAETCS YCIIEUTHO TeCTa 3K3aMEHATOPOM U

IIPOMJICHHBIM, €CIIU CTYACHT BBICTABJISIETCS OLICHKA

nan He meHee 60% COrjIaCHO METOIUKHU

MPABUJIbHBIX OTBETOB (HaOpasl | BHICTABJICHHS OIEHKU.
He MeHee 12 6aioB).

7.3 O1leHO4YHBbIE CpeCTBA

7.3.1 Texymuii KOHTPOJIb

Komnnexm 3a0anuit onsa evinoinenus pacuemno-zcpaguyueckux pavom (PI'P)
PI'P Nel, uacmo 1

-11 0 2 0 2
3ajanue Nel. Jlaner matpumet A=| 1 3 2 | mw B=|0 -3 3
4 0 -3 1 1 -1

Boimonauts neiicteus: A2 +8BT .
3ayanne Ne2. TIposomkuTh naHHOE MaTpuuHoe paBeHctBo (2A+3B)* —4A* —6AB = ...

Y IIPOBEPUTH €T0 I MaTpull A U B 13 epBOro 3a1aHusl.
3aganue Ne3. BerunciauTh onpenenurensb ABYMs CIIOCO0aMU: Pa3sIoKEHUEM IO MePBOi

CTPOKE U Pa3JI0oKEHHUEM IO NTEPBOMY CTOJIOLLY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1

3ananue Ne4. /Iy qaHHOM MaTpUIlBl HATH 00paTHYIO MaTpuily. Crenarb IpoBEpKY.
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1 0 2
1 1 0f.
-1 2 3

3ananue No5. Pemnts MaTpuunoe ypasaenne AXB =C (maittu X). Crenars npoBepky.

S P LR I

3azanue Ne6. Haiitu panr maTpuisl.

1 -1 2 3

0 5 4 3

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

PI'P Nel, 3a0anus no pewienuro cucmem JUHEHHbIX a/12e0pauiecKux ypagHeHuil
3aganue Nel. Pemuth cuctemy metogom Kpamepa. Crnenatb npoBepky.
X +AX, — X, =2
2X +2X, +3%, =7
3%, +6X, —2X%, =1
3ananue No2. Pemuth cuctemy u3 Nel metogoM oOpaTHON MaTpUIIbI.
3amanue No3. Pemuth cuctemy u3 Nel meromom ["aycca.
3ananue Ne4. Pemuth HEOAHOPOHYIO cucTeMy MeToaoM ['aycca. Haiitu ob1ee pemieHue u
YaCcTHOE pELICHHUE.
X, + X, +2X,+3X, =5
3%, +2X, —4X, — 2%, =1
oX, +4x, + 4x, =11
3aganue NeS. Pemmth otHOpOHYIO cucTeMy MeToaoM ["aycca. Haiitu oOree perienune u
OCP.
2%, +6X, —9%;-9x, =0
4%, —5X%;, + X, =0
3%, +3X, = TX, —4x,=0"
X, —3X, +2X; +5%, =0
PI'P Nel, wacmps 2
3amanne Nel. Tlokasatk, 4To BeKTOpsl M, N, P 06pasyioT 6a3uc B IPOCTPAHCTBE U

Pa3I0KHUTL BEKTOp a IO 3TOMY Oa3ucy:
M=(-12),7=(203),p=(-2-11),a=(5-413).
3apanue Ne2. Jlansl BeKTopbl M ¥ N . BBIICHUTH — KOJJIMHEAPHBI JIU BEKTOPHI A U b.

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

A
3amanue Ne3. Haiitu |§ , €CIH |m|=6\/§,|ﬁ|=2, (m,n) =135, a=6n-m.
3aganue Ned. Jlan A ABC . Haittu £ B, ecmn A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue No5. Ilpu kakux "X BeKTOphl A W D nepneHauKyaspHb?
a=(x;1,-4),b=(x-3;12; x).

3ananue Ne6. Haiitu muiomaas napamuienorpaMma, IoCTPOEHHOro Ha BekTopax a u D .

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



22

3amanue No7. Haiitu muomans Tpeyronbauka ABC, eciiu A(7; 2; -3), B(6; 5; 1), C(0; -2; -
7).

3ananue Ne8. Jlansl Bektopsl @, b, C . BBIACHUTE — KOMILUIAHAPHBI JIH BEKTOPHL. Eciu
BEKTOpBI HE KOMIUIaHAPHBI, TO HAUTH 00beM Napaljiesenuea, HOCTPOSHHOTO Ha BEKTopax

a, b, T u onpenenuTs — KaKyro TPOWKy OHU 00pa3yIoT.
a(;-1;5),b(2;4;-2),c(3;0;0).

3amganue No9. Jlns nuHeitHOTO oneparopa 4 3amaHbl 00pa3bl 0a3UCHBIX AIEMEHTOB
Ag,, Ag,, Ag€,. 3amucars MaTpuiy oneparopa A B 0asuce €, €,, €, u HaiiTH 00pa3
anemMeHTa X .
Ae =T7e +3¢e,-2¢e,, Ae,=¢,—-¢,+4¢e,, Ae,=2¢e +2¢,+3¢€
X=2¢ —4¢€,+¢,.

31

3aznanue Nel(. Haiitu coOcTBEHHbIE 3HAUE€HUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO

orepaTopa, 3a/IaHHOTO B HEKOTOpPOM 0aszuce Marpuiei A= (_74 ;) :

PI'P Ne 1, uacmp 3
3amanue Nel. TIpsimast |, mpoxomur uepes Touky A mapamtensHo Bekropy (. [psmas |,

pOXOJMT Yepe3 Touky B neprnenaukyispao Bekropy N . Haiitu Touky nepecedeHus NpsiMbIx 1
yron mexxay Humu, ecin A(3;5), 0 (1;3), B(0;5), n(-3;4).

Bamanue No2. Jlana mpsimast |, . Ipsimast |, mpoxomut wepes Touku A u B. Haiitu
paccrosiHue OT TOuKH TepecedeHust npsimbix |, u |, mo mpsimoii |, .

|, :{’;z;fif A(4:0), B(7:3), 1,:9x-12y+2=0.

3ananue Ne3. Haiitu paccrosinue ot toukn M, no mmockoctn @ , mpoxonsmeii uepe3
Touky A mepnenmukynsipHo Bektopy N, ecmu M, (0; 1;7), A(2;-1;4), N(6; 22; -3).

3amanue Ne4. Haiiti yrom Mexy IIIOCKOCTBIO (X U IUIOCKOCTBIO [, poXosiieit yepes
toukn A, Bu C,ecrm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).

3apanue NeS. 3amucaTbh KAHOHMYECKUE YpaBHEHHS MPSIMOIL, 3aJaHHOI 001uMU
YpaBHEHUSMHU.

X+2y-9z2-10=0;
3X+4y+8z-24=0.
3aganue Ne6. Haiitu TouKy nepecedenust npsamMoil | W miockoctd @ W yros Mexmy
HUMH.
===—7, a:X+2y-32-12=0.
4 -2
3amanue No7. Tlpsimast |, mpoxomut uepes touku 4 u B. Ilpsimas |, mpoxomut wepes

I_x+2 y z-1
-3

TOUKY M TepIEeHIUKYISPHO TIocKocTH ¢ . Haiitu yron mexay nipsimbivu |, u |, u BbIsscHUTD —

JIeXKaT JIM OHM B OJHOM IJIOCKOCTH WUIIH CKpCHIMBAKOTCA.

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

+ == =1 yka3arb (OKyChI, SKCLIEHTPHCUTET,
9 25 Y Poxy P

nupekTpuckl. [Toctpouts KpuByto, 1300pa3uTh POKYCHI, TUPEKTPHUCHI.

3azmanue Ne8. [l naHHOW KpUBOM
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Baganue Ne9. Ilpusectu ypasHenue kpusoil 9X° —25y° —18x+200y —616 =0 «
KaHOHUYECKOMY BUJY U IOCTPOUTH KPUBYIO.

Ilpumepul 6apuanmoe KOHRMPOALHLIX padOM
Bapuamnr.

1. Haiity 3Ha4eHHst MaTpHYHOTO MHOTrOWwIeHa F (A)

f(x)=-x>+2x? —x+3,A=[_1 OJ
3 2

3 -1 7 2 4
-8 2 6 -3 -13
1 -3 18 &5 17

2. HaiiTu panr MaTpuilsl IpUBEIEHUEM K CTYIIEHYaTOMY BULY

1 2 1
3. BoruucauTh onpenenuTens IpUBEIeHUEM K CTYIIEHYaTOMY BUTY 3 5 3
2 7 -
4. Haiitu matpuity, oopaTHyto gaHHOW (a). Pemuts MaTpuyHoe ypaBHeHue (0)
t 21 1 2 2 3 5
a) |3 -5 3 6 Thx =]
@ o T3 5 )
2 7 -1

5. Pemmmth cuctemy ypaBHEeHUH. YKa3aTh 00IIee U OJTHO YACTHOE pelIeHHe (a).
Pemute cuctemy ¢ moMmorIsro 00paTHoi MaTpullsl 1 o popmynam Kpamepa (0)

4x, +9%, —5%; —8%, =5 X, +2X,+ X% =5
(a) 13X +7X,—2X;, —4x, =4 (6) 33X, —5X, +3%X; =—7
2X, +5X, + %X, +3%X, =3 2X +7X, —X; =13
Bapuant
1. Pacniucars paznoxkeHue BeKTopa X 1o BEKTOpaM 6 aF
x={5-12,1}, p=1{1,-30!, q={1,-11}, r={0,-1,2}
2. KonynmHeapHsbI JI1 BEKTOPbI pwuq?
a={2,01}, b={-231}, p=2a+2b, q=3a-2b

3. Hana nupamuja c BepmuHaMu B Toukax AAAA, .
A(-2,4,8), A(4,-12), A(-8,7,10), A, (-3,4,-2)
Haiitu:

a) yron mexay peopamu AA,, AA,

0) 00BeM mHUpaMuUIbI

B) JUIMHY BBICOTBHI OIYIIEHHOH Ha rpanb A A A,

T) HalTH JUIMHY MEUaHbl, IPOBEJCHHYIO U3 BepluuHbl A k peOpy A A,
4. BBIYHMCIIATH IUIOIIA/b TTapajllelorpaMMa, IIOCTPOSHHOTO Ha BEKTopax a u b o — yroin

MCKAY BECKTOPpaAMHU B uq

a=2p+q, b=p-3q, lp|=2, |q]=2, a=
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Bapuant
1. Haiiru paccrostuue ot Toukn M, 10 mockocrn (M;M,M,):

M, (-9;10;2), M, (0;7;-4), M,(4,8,-1), M;(-213)

o Ix+y+z-2=0
2. BrimmcaTh KaHOHHYECKOE YPaBHCHHUC IIPAMOU:

X-y-32+6=0
3. HaiiTu Touky nepeceueHus IpsMOM U IMJIOCKOCTH: X=2 = yIS _Z Zl u
X+y+2z2-9=0.
4. Haiitu Touky P, cummeTpruHyto Touke P oTHOCHTEIBbHO MpsMoii | P(O; -1 3) u
x-1 vy z
111

5. HanucaTh ypaBHEHME IUIOCKOCTU ¢ MPOXOASLIEH yepe3 Touky M, U nepneHauKyisipHO
IpAMOi (Mle) ' M, (3; 2, O), M1(4;l;5) , M, (2; —ZL'4) .

6. Haiitu KocHHYC yIiia MEKIY IUIOCKOCTSMHU O U O, .

a,:3Xx—y+3=0, o, : x-2y+52-10=0

Bapuanm 3a0anuii mecma

1.1. HaiiTu panr MaTpuisl IpUBEACHUEM K CTYIIEHYaTOMY BUIY - 6 3 13

1 -8 13 5 17

1 -2 -2 3 5
1.2. Pemiuth MaTpU4YHOE ypaBHEHHE ( 3 J-x =( J

4 3 -1 0
X +2X, +X;, =5
1.3. Pemmuts cuctemy mo gopmynam Kpamepa 3%, —5X, +3x%, =7

2X +TX, — %, =13

2.1. Hanicats pasnoeHue BEKTopa X 1O BEKTOpaM p,q,r X = {5, —12,1} , B = {1, -3, 0} ,
q={1-11}, r={0,-12

2.2. BeaucimTh TUI0MIa b TapauIesIorpaMMa, TIOCTPOCHHOTO Ha BEKTOpax aub a- yToJa
MEXJIy BEKTOpaMu P U (|

I _5n . FE_T an i - Vs

a=2p+q, b=p-3q, lp|=2, |a|=2, a=7

2.3. lana nupamuia ¢ BepmrHamu B Toukax AAAA,. A(6,1,3), A(6,-2,-3), A(2,2,0),
A(-510)

Haiitu niHy MenuaHbl, IPOBEACHHYIO U3 BepIIuHbl A K pedpy A A
Xx—-2 y-3 z+1

1 4

3.2. Haiitu Touky P, cummerpuunyto Touke P oTHOCHTENbHO mpsimoii | P(O; -1 3) u

3.1. HaiiTu TouKy nepeceueHus NpsMON U MIIOCKOCTH:

U X+Yy+2z-9=0.

x1_y_z
1 -1 1
3.3. HaniucaTh ypaBHEHUE IJIOCKOCTU & MpPOXoJslel uepe3 Touky M, u

HEepHEHAUKYIApHO  HpsiMoit (M;M,): MO(B; 2;0), M, (415), M,(2-L4).
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4.1. Tana xpuBas BTOPOro nopsiaka x° +4y’ —12x+16y+16=0. Ilony4nTs kaHOHUYECKOE
ypaBHEHHE KPUBOU M TOCTPOUTH .€€

A ! !
4.2. CocraBuTh MaTpUlly Iepexosa ot 0asuca e ,e,,e, k 0asucy e ,e, e, , eciu
€ =26 +6€,+6,; €, =6 —6,+6,; €, =€ + 26, +6€,

7.3.2 IIpomexyTouHas aTTecTaius

Bonpocwt Kk 3x3ameny

Bomnpoc Komnerenius

Marpuiibl, TUTIBI MATPHIL. OIIK-1
Omnepaiuu ¢ MaTpUIlaMH, X CBOMCTBA. OIIK-1
YMHOkKEHUE NPSIMOYTOJIBHBIX MATPHIL. OIIK-1
MarpuuHasi popma 3alluCH CUCTEMBbI JMHEHHBIX aIredpanyecKux ypaBHEeHUH. OIIK-1
Ornpenenureny U UX CBOMCTBA. OIIK-1
[Tousatue onpenenutens. MUHOPBI U alredpanyecKue J0MOJIHEHMSL. OIIK-1
CucreMbl TMHENHBIX aNTreOpanyecKux ypaBHEHUM, OCHOBHBIE ITOHATHS U OITK-1
OIIpEACICHUS.

[IpaBuno Kpamepa penieHusi CUCTEM JIMHENHBIX YPAaBHEHUM. OIIK-1
OOparHas MaTpuLa U €€ BEIYMCICHHUE. Y CJIOBUE CYIIECTBOBAHUS 0OpaTHON OITK-1
MaTpHULIbI.

Pemenue cucrem JIMHENHHBIX allreOpandyeckuX ypaBHEHUN METO0M 00paTHOMN OIIK-1
MaTpPHLIbI.

Meropa ["aycca pemieHust CHCTEM JIMHEHHBIX YPABHEHUM. OIIK-1
PelreHne mpou3BOIbHBIX CUCTEM JIMHENHBIX YpaBHEHUN MeTo1oM ['aycca. OIIK-1
Panr matpuuel. Teopema Kponekepa — Kanenu. OIIK-1
OnHOpOHBIE CUCTEMBI J'I\IjIHeI\/'IHBIX ypaBHeHHH. Kputepuii CylmecTBOBaHUs OIMK-1
HETPUBHAJIBHBIX PELICHUH.

[ToHsiTHE BEKTOpA U JIMHEMHBIEC ONIEpallii HaJl BEKTOPAMM, CBOMCTBA OIlEpalUi. OIIK-1
JIuHeliHast KOMOMHAIUS BEKTOPOB. OIIK-1
JInneliHas HE3aBUCUMOCTD U JIMHEMHAs 3aBUCUMOCTh T'€OMETPUYECKUX OIIK-1
BeKTOpoB. Kpurepuil IMHENHHON 3aBUCMOCTH.

[Tonsitue 6azuca. KoopauHatsl BeKTOpA. OIIK-1
OproHopMupoBaHHbIi 0a3uc. Pa3nokeHne BeKTopa 1o BeKTopaM Oasuca. OIIK-1
YnopsioueHHasi TporiKa BEKTOPOB. OIIK-1
CkansipHO€, BEKTOPHOE M CMEIIAHHOE IIPOM3BEICHUE BEKTOPOB B OITK-1
OPTOHOPMHPOBAHHOM Oa3uce.

Y cnoBus OpTOrOHAJIBHOCTH, KOJUIMHEAPHOCTH ¥ KOMIUIAHAPHOCTH BEKTOPOB. OIIK-1
JInnelHbIe IPOCTPAHCTBA. OIIK-1
Martpwuiia nepexoaa ot 6asuca K 0a3ucy. OIIK-1

CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUSI MATPUIIBI. OIIK-1
Cucremsbl kKoopauHaT. [lekapToBbl NIPSMOYTOJIbHbBIE KOOPAMHATHI Ha MJIOCKOCTH OTTK-1
U B IPOCTPAHCTBE.

[TonsipHas cucteMa KOOpIMHAT. OIIK-1
Pa3nuuHble TUIIBI YPAaBHEHUHN IIJIOCKOCTH U IPSMOM. OIIK-1
Brluncnenue paccTossHUNM MEKAY IBYMs TOYKaMHU, TOUKOU U NPSMOM, TOUYKOU U OIK-1
IJIOCKOCTBIO.

BrluncieHue paccTosHUsL MEKY CKPEIMBAIOIUMUCS NIPSIMBIMU. OIIK-1
Beruncnenue yriioB Mexy IByMs IPSAMBIMH, IIPSIMOU U IIJIOCKOCTBIO, ABYMS OIK-1
IJIOCKOCTSIMM.
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KpuBbie BTOpOro mopsijika uX reOMeTpHUECKHUEe CBOMCTBA U yPaBHEHUS. OITK-1
[IpuBeeHre KPUBOIl BTOPOTrO MOPSAIKAa K KAHOHUYECKOMY BHUJLY.

KaHonuveckue ypaBHEHHUS JUTUTICA, TUTIEPOOJTBI, TapaOoJIb. OIIK-1
YpaBHeHHE TOBEPXHOCTH BTOPOTO MOPSIKA. OIIK-1
Kanonuueckue ypaBHeHus chepsl, SJUTUIICOUIA, KOHYCOB, TUIIEPOOIOUI0B, OITK-1
11apaboJI0UI0B.
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Tumnosbie BApUAHTHI OUJIETOB
1o JucuuIuivHe «JInHeitHas aaredpa»

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHIS POCCHUIMCKOM
®EJIEPALIMU
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUPEXJIEHWE BBICIIEI'O OFPA3BOBAHU S
«MOCKOBCKHWH NOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

Hucuunnuna «Jluneitnas anre6pa»

Kypc 1, cemectp 1
3K3AMEHAIIMOHHBIN BUJIET

Omnpenenurenu U UX CBONCTBA.

Pemnte MatpuuHOe ypaBHeHHME XB=A, ecin A:(l2 21] B :(_t 21)

X +2X% =-1

JlaHbl BEKTOpBI A =(-5,9,8), b =(-31-2), C=(-8,10,-10). [IpoBepuTh — KOMILUIAHAPHBI JIU OHHU.
Ecnu Her, HaliTH 00BEM TapasuIesenue/ia, IOCTPOEHHOTO Ha BEKTopax a,b,c.

HaiiTu yron Mexay BekTopaMu a = (1L-2,-2) 1 b =(2,0,1).

Pemuts CUCTCMY MCTOAOM O6paTHOﬁ MaTpUlbl {
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MUWHUCTEPCTBO HAYKHU 1 BBICIIET'O OBPA3OBAHMSI POCCUMCKON
®EJIEPALTIU
®EJIEPAJILHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHI TTOJIMTEXHUYECKWI1 YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

Huctummaa  «JIuaeiHas anreGpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUIET

1. Jluneitnas koMOuHanus BekTopoB. basuc. KoopauHate! BekTopa.

12 -1
2. BpUMCIUTh ONpeAeanuTeNb MaTpulbl C = AT ,econ A=|3 1 0].
011
4% —2Xy +3%3 =12,
3. Pemwure cucremy ypaBHeHH meTogom [ 'aycca {xl +5X, —3%3 =1,
2% +3Xy —2X3 = 3.
4. Tlokazatp, 4To BEKTOpHl M =(1,-1,2), n=(2,0,3), p=(-2,-L1) oOpa3yioT 6a3uc B MPOCTPAHCTBE.
5. lano obmiee ypaBHeHue mpsamoit  —2x+3y—-5=0. Hamucarb: ypaBHeHHE NPSMOM C yTIOBBIM
K02 (UIIMEHTOM; ypaBHEHHE IPSIMON B OTpE3Kax; HOPMAIbHOE YpaBHEHHE MPSMOIA.

Z[J'ISI MMPOBEACHUA TPOMCIKYTOYHOT'O KOHTPOJIA 3HaHUI CTYACHTOB B IUCTAHIIUOHHOM (I)opMaTe
B p83pa6OTaHHI>IX Kaq)erOﬁ «Marematuka» OHHaﬁH'KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.



