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O0opoTHas cTopoHa TUTYJIbHOrO Jucta PITJI

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHMH Kadeapbl/IenapTraMeHTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (1.0. damumms)

11. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefaHUH Kadeapbl/qenapTaMeHTa:

IIpotokoun oT « » 20 1. Ne

3aBenyronuii kKadenpoi

(moamucs) (1.0. damunus)

I11. PaGouasi mporpaMma nmepecMoTpeHa Ha 3aceJaHNH Kadeapbl/AenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontuii kKadeapoi

(oammcp) (1.0. damumus)

1V. Pabouasi nporpaMma nepecMoOTpeHa Ha 3acelaHnu Kadeapbl/ienapraMenTa:

[IpoTokoi oT « » 20 1. Ne

3aBeayrouuii kadenpoi

(moamuce) (1.0. ®amunus)



AHHOTauus padoveil NPOrpaMMbl JTUCHUILTHHBI

b1.0.12.02 JInneiinas ajredpa U aHAJTUTHYECKAs TeOMETPHUA

PabGouass mporpamma gucuuIuivHbl «JIuHeiHast anredpa U aHaTUTUYECKas
reoMeTpus» paspaboraHa s cTyaeHToB | kypca HampaBieHus 03.03.02
«Duzuka», npopuns «MeaunuHckas ¢usuka (coBmectHo ¢ MUDU u OUAU
r.Jlyona)» B coorBerctBuu ¢ TpeboBanusmu OC BO JIBOY mno nanHomy
HaIIPaBJICHUIO.

HuciuminHa « Anrebpa U aHaIUTHYECKasi TEOMETPHUsS» OTHOCUTCS K 0a30BOM
YacTH y4eOHOro MJiaHa.

OO6mas TpyI0€MKOCTh AUCIHUILIMHBI COCTaBJIsAeT 3 3a4eTHHIX eauHuil, 108
4acoB. YUeOHBIM IUIAHOM TIPEAYyCMOTPEHbI JIeKIMOHHbIE 3aHsATus (50 yac.) u
npakTudeckue 3aHatus (34 yac), camocTosTenbHas padora (24 yac). JuciuminHa
peanuzyercs B 1 cemectpe 1 kypca.

Conepxanue gucuuiuiiHbl  «JIuHeliHass anreOpa W aHaJIUTUYECKas
TE€OMETPHUS» OXBaThIBA€T KpPYr BOMPOCOB, HEOOXOJIMMBIN MJid JajJbHEHIIEero
YCBOGHUSI IIMKJA CHEIHAIbHBIX JUCHUIUIMH 110 TEOPETUYECKON (QU3UKe U
MaTeMaTthuke, Takux  kKak  «Onrtukay,  «Teoperndeckas  MEXaHUKa,
«DnekTpoauHamukay, «KBaHTOBass MexaHuKa», «MeToabl MaTeMaTHYECKOU
bu3uKM» W MHOTHME JIpyrMe JUCHUUIUIMHBL, OOUIMPHO  HUCIOJIL3YIOIIUE
MaTeMaTH4YECKUM armapar.

B nmucnunnumae «JIuHeiHas anreOpa W aHAJIUTHYECKAs TEOMETPHUS»
pPacCMOTPEHBI  OCHOBHBIE  METOJbl ~ MATPUYHOIO  HCYUMUCIIECHUS, TEOpHUd
ONpeIeNIUTENCH, METOIbl PEIICHHS PA3JIMYHBIX CUCTEM YPAaBHEHUMN, KOMILIEKCHBIE
yuciaa, (yHIAaMEHTAJIbHBIC TIOHATUS JIMHEWHBIX MPOCTPAHCTB U JIMHEHMHBIX
OTIEpPaTOPOB.

B nmucuunimHe paccMOTpEHbl OCHOBHBIE MPEJICTABICHUS O BEKTOpax, O
NPSIMBIX Ha IUIOCKOCTH M B MPOCTPAHCTBE, O KPUBBIX U IMOBEPXHOCTSIX BTOPOTO
nopsiaKa.

B pesynbrare wW3yueHus JaHHOM AWCIUIUIMHBL Yy  OOYYaroIIuXCS

bopMUpYIOTCS CIEAYIOIINE KOMIETEHIINH (371€MEHThI KOMITETEHIIMI ):



HaumenoBanmue Koan
Koa n HaumeHoBaHue
KaTreropuu (rpymnmbi) HaMMeHOBaHUe
o0umenpogeccHOHAIbH
odmenpodgeccuoHATbH . HHIHKATOPA
. 0if KOMIeTeHIINHI
bIX KOMIETEeHIN AOCTHIKEHU S
(pe3ybTaT 0CBOEHH)
KOMIIETEeHIIUH
OIlK -1.2
Pemraer
CTaHJapTHHIE
OIIK-1 ep
npodeccnoHabH
CriocobeH npuMeHsTh
bIC 33/1a4H C
0a30BbIC 3HAHUS B
MIPUMEHCHHEM
oOmact pus3mKo-
(busuko-
Hay4Hoe MpInuieHne MaTeMaTHYECKUX U
MaTeMaTHIeCKHIX
(M) €CTECTBEHHBIX
. U (Un)
HayK B cpepe cBoei
. €CTECTBCHHOHAYY
npodeccuoHanbHOM N
HBIX 3HAHUH,
JeSITeIIbHOCTH
METOJIOB
MaTeMaTHYECKOTO
aHaim3a

Kox v HanmenoBanue
HHAUKATOPA 10CTUKEHUS

HaunmeHoBaHHe OKa3aTeJd OLEHUBAHUSA
(pe3yJbTaTra 00y4eHus 1O JUCHUIINHE)

KOMIIETeHHH
OINK -1.2 3HaeT (pU3MUECKUE 3aKOHBI 1 MAaTEMATHYCCKHE
' METO/IbI PEIICHHS] TCOPETHYCCKUX U TPHKIIATHBIX
Pemaer craniapTHbie
3a/1a4.
npodeccuoHaIbHBIE

3a/lay¥ ¢ MPUMEHEHUEM
(bU3UKO-MaTEMATHIECKUX
u (Wm)
€CTECTBCHHOHAYYHBIX
3HAHUM, METOI0B
MaTEeMaTHYECKOTO aHAJIN3a

Ymeer IMPUMCHSTH (I)I/I3I/ILICCKI/IC 3aKOHBbI 1
MAaTEMAaTUYCCKHUE METOAbBI IJIA pCHICHUA 3a/1a4
TCOPCTUYICCKOTO U ITPHUKIIAAHOT'O XapaKTEpa.

Brnaneer HaBbIKaMU UCTIOIB30BAHUS 3HAHUI
(1)I/I3I/IKI/I, MAaTEMATUKN U MAaTEMAaTUYCCKOT'O aHaJIn3a
NIPU PEUICHUU 33134 TEOPETHYECKOTO |
NPUKJIAJHOTO XapaKTepa.




TpynoéMKOCTh TUCIUIUTAHBI ¥ BUIOB YYCOHBIX 3aHSATUH TIO TUCITUATIIINHE

OO0mmas TpyI0eMKOCTh JUCHUILIMHBI cocTaBisgeT 3 3auéTHbie equHuibl (108
aKaJeMUYCCKHUX 9acoB).
(1 3adeTHas eqUHUIIA COOTBETCTBYET 36 aKaJICMHYECCKUM Yacam).

Bunamu yueOHBIX 3aHATHH U pabOTHl 00OydYaromerocs Mo JUCIUILTHHE
SIBIISIFOTCAL:

O6o03HaueHme Buapl yueOHbIX 3aHATHH 1 pabOThI 00ydatomerocs
Jlex Jlexumu
IIp [IpakTHyeCKHe 3aHITHU
CP CamocrosTeNnbHas paboTa 00yJaroIerocs: B IEPHO TCOPETHUCSCKOTO 00YICHHUS

CaMocTosTeNbHas paboTa 00yJaroIIerocs U KOHTaKTHas paboTa 00yJaromierocs ¢

Kountpoinb N
MIPENoAaBaTeIeM B IEPUO MPOMEKYTOUHON aTTecTalluu

CrpyKTypa JUCUUIUIVHBL:

®opma 00ydeHus1 — OUHasl.



1. CTPYKTYPA Y COJIEP)KAHUE TEOPETUUYECKOMN YACTU KYPCA

Pa3neun |. KoMmmiiekcHbIe YnciIa M paliioHaJIbHbIE Ipoou (4 yac.)

Tema 1. Kommiekcuble unciaa (2 yac.)(zekuyusn-oeceoa)

OcHoBHbI€ TOHATHUA. J[eICTBUS HAJl KOMIUJIEKCHBIMH YucIaMu. ['eoMeTpruueckoe
N300paKeHHE IEHCTBUIA HAJl KOMITJIEKCHBIMU YHCIIAMH.

Tema 2. PaiinonanbHbIe 1poou (2 yac.)

OcHoBHBIE MOHATHA. JIeHCTBUS ¢ pallMOHATILHBIMU APOOSIMHU.

Pazneu |1. Marpunsl u onpenesntesn (10 gac.)

Tema 1. Matpuusl (2 yac.) (zekyus-oeceoa)

OcHoBHbIe TOHATHA. Buabl matpun. JIluHelHble omepanuy HaJ MAaTPHULIAMMU.
YMHO)keHHne MaTpull. TpaHCIOHUPOBAaHNE MATPHIL.

Tema 2. Onpenenuresib MATpUIbI (2 Yac.)

[TonsiTue ONPEAECTUTEIIA. CaolicTBa ONPEACTUTEIICH. MuHODBI,
JIOTIOJIHUTEIbHBIE MUHOPBI, ainredpandyeckue AonosnHeHus. Teopema Jlammaca u ee
CJIEJICTBHE.

Tema 3. O6paTHas maTpumna (2 4ac.)

[Tonsitue oOpaTHoit Matpulbl. HaxoxxaeHne oOpaTHON MaTpUIIbL.

Tema 4. Panr maTpuubi (2 yac.)

OmnpeneneHue paHra MaTpUIlbl. DJIEMEHTApHbIE MPE0Opa30BaHMs MATPHULIBIL.

Tema 5. JInneiinas 3aBucumMoctsb (2 4ac.)

JIluneiiHass 3aBUCHUMOCTb M HE3aBHUCHUMOCTb CTPOK (CTOJIOIIOB) MAaTpHULIBI.
Teopema o 6a3uCHOM MUHOpE.

Paznen |11. Cucremsl JuHeiiHbIX ypaBHeHmii (6 yac.)

Tema 1. Cucrembl JJMHEHHBIX ajiredopanvyeckux ypapuenuii (CJIAY) (2 gac.)

OcHoBHble TIOHATHA. Teopema Kponekepa-Kanemmu. Pemenne CIIAY
MaTPUIHBIM METOOM.

Tema 2. Pemienne CJIAY (2 yac.)

Pemenne CJIAY metonom Kpamepa, meronom ["aycca.

Tema 3. Onnopoaubie CJIAY (2 uac.) (rexuusa-oeceoa)

CucrteMbl JTMHEHHBIX OAHOPOAHBIX ypaBHeHUN. DCP. Cuctemsbl n JIMHEHHBIX
HEOJTHOPOJIHBIX YPAaBHEHUH ¢ M HEM3BECTHBIMHU.

Paznen |V. JIluneiinbie mpocTpancTsa (4 yac.)

Tema 1. JInneiinoe npocrpancTso (2 4.) (1ekyus-oeceoa)

[ToHsiTME TMHENHOTO TPOCTPAHCTBA. JINHENHAS 3aBUCUMOCTD U HE3aBUCUMOCTh
AJIEMEHTOB JJMHEMHOTO MPOCTPAHCTBA. ba3nc JIMHEWHOTO TPOCTPAHCTBA.



Tema 2. [Ipeodpa3oBanue koopauHAaT (2 yac.) (rexkyus-oeceoa)
CBs13b MEX 1y KOOPJIMHATAMH BEKTOPA B pa3inyHbIX Oazucax. [loanpoctpancrsa
JIMHEWHOTO MPOCTPAHCTBA.

Pa3nen V. JIuneiinbie oneparopsl (12 yac.)

Tema 1. JInneiinbiii oneparop (JIO) (2 uac.)

[Tonsitue JIO. CBsA3p MeXay KOOpAWHATAMU BEKTOpa M KOOpPAWHATAMHU €ro
oOpa3a.

Tema 2. U3menenue 6a3uca (2 uac.)(zekuusn-oeceoa)

[IpeobpazoBanue matpuilsl JIO mpu mepexoae K HOBOMY 0a3ucy.

Tema 3. CoOcTBeHHBbIE BEKTOPHI M coOcTBeHHbIE 3HaAUYeHus1 JIO (2 4.)

OnpeneneHne ¥ CBOWCTBA COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX
3HaueHuJ10.

Tema 4. XapakTepucrudeckuii Mmuorowien JIO (2 yac.)

Onpenenenue XapaKTepUCTHUYECKOTO MHorouseHaJIO.
JunaronanmuzupyemoctsJ10.

Tema 5. KBaapatuunbie popmsl (2 yac.)

OcHoBHble noHsATHS. Kitaccudukaius KBaipaTUYHbIX (GOpPM.

Tema 6. KBaapaTuunbie ¢popmbl. Kpurepnii CuiibBectpa (2 yac.)

CoiicTBa kBagpaTuuHbIX popM. Kpurepuit CunbBectpa.

2 cemecmp (Ananumuueckas ceomempusi, 36 uac)

Pa3nen |. Bekropnas aareopa (10 uac.)

Tema 1. BexkTop (2 4ac.)

[elictBus Han BekTOopamu. JIMHENHBIE onepauuu Haja BekTopaMu. IIpoexums
BEKTOpa Ha 0Ch. JleKapTOBBI KOOPAUHATH BEKTOPOB U TOYCK.

Tema 2. IlpousBenenusi BeKTOpoB (3 yac.)

CkansipHOe TIpOM3BeIeHHE BEKTOPOB, €T0 OCHOBHBIC CBOICTBA, KOOPIUHATHOE
BbIpaXeHHE. BeKTopHOe TMpOoW3BEACHHWE, CMEUIaHHOE TMPOM3BEACHHE M UX
MPWIOKEHUS K PEIICHUIO 33]1a4.

Tema 3. IIpsimas Ha mIocKOCTH (2 Yac.)

CrocoObl 3amaHusi mpsMoil. B3ammMHOE pacmosioKeHHE MPSMBIX,  YIJIOBBIC
COOTHOLICHHUS.

Tema 4. Ilpsimas B npocTpancTBe (3 yac.)

CrocoObl 3amaHusi mpsiMoil. B3auMHOe pacroyioeHue MPSIMBIX, YIJIOBBIC
COOTHOIICHHSI MEXKTY TIPSIMBIMH, MEKTy MPSMON U TUIOCKOCTHIO.

Paznen |l. AnasmmTuueckasi reomerpusi (8 uac.)

Tema 1. KpuBbie BTOPOro nmopsiika: OKpyKHOCTb H Jjumminc (2 gac.)

Omnpenenenre,BbIBOJT KaHOHUYECKOTO ypaBHEeHUs. DOKaNmbHBIN paguyc u
OKCIIEHTPUCHUTET.

Tema 2. KpuBble BTOporo nmopsiika: rumnepooJia u mapaéoJa (3 gac.)
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Onpenenenue, BbIBOJ KAHOHUYECKOrO ypaBHEHUA. QDOKaIbHBIA paanyc,
HKCLIEHTPUCUTET U TUPEKTPHUCHI.

Tema 3. [loBepxHOCTH BTOPOT0 nopsiika (3 yac.)

Omnmuncons. OOHOMONOCTHBIA rurepOosona. JBYNoIoCTHBIA rUnepOoIon.
Onnuntudeckuil mapabonoun. ['mnepbonmueckuit mapabomoun. Konyc BTOporo
nopszika. HekoTopele KpuBbIE TPETHETO MOPSIIKA.

2. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOM YACTH
KYPCA

IIpakTuyeckue 3anaTu (34 yac.)

3ansaTue 1. KommniiekcHble unciaa (4 gac.) (cpynnosas Koncynbmauyus)
3ansTue 2. JleiicTBusi ¢ MaTpunamu.(4 4yac.) (zpynnoseas KOHCyibmauus)
JlercTBUs ¢ MaTpUILIAMH.
OnpenenuTen.
3ansaTue 3. Marpuusl. (4 4yac.) (2pynnoeas Koncya1omayus)
OOparHas MaTpuIa.

. Panr maTpunel.

3ansTue 4-5.CucremMbl JUHEHHBIX ajredpandecknx ypaBHenmii (4 yac.)
CJIAY.

MarpuuHbIil METO/I.

Meton Kpamepa.

Meron I'aycca.

3ansitue 6-7. CucreMbl ypaBHeHHii(4 yac.) (zpynnosas KoHcyibmayus)
CucrteMbl n ypaBHEHUI C M HEU3BECTHBIMU.

OCP.

H®CP.

3ansitue 8. JIuneiiHbie pocTpancTBa (4 Yac.) (2pynnosas Koucyabmauus)
Bansitue 9. Jluneiinblii oneparop. Kpagparuunsie ¢popmbl (4 yac.)
CoOcTBeHHBIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPBI IMHEHHOTO OTIepaTopa.
KBaapatuunsie popMsI.

3anstus 1-10. BekropHnas anredopa (6 yac.)

1. Pemenue 3a1a4 Ha IEMCTBUS HaJl BEKTOPAMHU.

2. JleficTBUs HaJ BEKTOpaMH.

3. IIpsimast Ha IJIOCKOCTH.

4. Ilpsimast B IpOCTpaHCTBE.

5. Pemienue 3a1a4 0 B3aMMHOM PacCIiOIOKEHUU PSIMBIX,



6. OnpeziesieHre yTI0BOrO COOTHOILLIEHUS MEXKIY MPSMBIMHU, MEXIY NPSIMOUA U
IJI0CKOCTBIO.

3ansaTus 11-18. Anaauruyeckas reomerpus (4 gac.)

1. Kpusble BTOpOro nopsijika.

2. Onpenenenue, BBIBOJ KAHOHUUECKOTO YPaBHEHUS.

3. ®OoKaNbHBIN panycC.

4. DKCLEHTPUCUTET AUPEKTPHUCHI.

5. Pemenne 3a7a4 0 KpUBBIX BTOPOTO MOPSIIKA, MOUCK (POKAIBHOTO pajauyca,
IKCHEHTPUCUTETA U TUPEKTPHUCHI.

3. CTPYKTYPA, COAEP KAHUE, YHEBHO-METOANYECKOE
OBECHEYEHUE CAMOCTOSATEJIbHOM PABOTHI OBYUAIOIIUXCSH

VY4ebHO-MeToIMYEeCcKOe oOecrieueHue CaMOCTOSTEIILHON paboThI
oOyyaromuxcs 10 JUCHMUINIMHE «Anredpa ¥ aHaJIUTUYECKass TE€OMETpUsI»
npenacrasieHo B [Ipunoxenun 1 u BKiItoyaeT B ceos:

e TUIaH-TPa(UK BBHITOTHEHUS CAMOCTOSATEIHHON paOOTHI IO AUCIUILIINHE, B TOM

YHCIIE MPUMEPHBIE HOPMbI BPEMEHH HA BBIMIOJIHEHUE MO KaXKIOMY 33JJaHHIO;

e XapaKTEpUCTUKA 3aJlaHU JJIsI CaMOCTOSITEILHOM paboOThl CTYJEHTOB H
METOAUYECKUE PEKOMEHIAIMH 110 UX BBINIOJIHEHHIO;

e TpeOOBaHMS K  MPEACTABICHUIO W OPOPMIICHHIO  Pe3yJIbTaTOB
CaMOCTOSATENbHOMN pabOThI;

e KPHUTEPHUU OIICHKH BBITIOJIHECHUSI CAMOCTOSATEIIBHOM pabOThI.

Ilnan-rpaduk BbINOJIHEHHUS CAMOCTOATEIbHOI PA0OTHI 0 TUCHUILIUHE

1 cemecTp
Ne Jarta/cpoxn | Bug camocrosiTeibHOI padoThl IIpumepHsbl | @Popma KOHTPOJIA
o/ BBINOJIHEHUS € HOPpMBbI
, HeJeJIst BpeMeHH
Ha
BBINOJTHEH
ue, yac
1 W3ydenue neKIMOHHOTO Ormpoc (YO-1)
1-3 MaTepHaa, MoAroToBKa K 8
TEKYIIEMY KOHTPOJIIO.
2 Bemonnenue U3 no teme Cnava
1-4 «KomnuiekcHble unciaa» 10 VH/IMBU LY aIbHBIX
3aganuii (TTP-11)
3 N3yuyeHne 1eKIMOHHOTO Ompoc (YO-1)
4-8 MaTepuaia, MoAroToBKa K 8
TEKYIIeMY KOHTPOJIIO.




4 Boinonnenue MJI3 no teme Cnava
7-9 «Matpuupl ¥ CUCTEMBI IMHEUHBIX 10 MHIMBHLYaIbHBIX
anreOpanyecKuX ypaBHEHUI» sanannit (TTP-11)
5 N3yyenne 1eKIUOHHOTO Ompoc (YO-1)
9-12 MaTepHaa, MoAroToBKa K 8
TEKYIIeMY KOHTPOJIIO.
6 Bemonnenue U3 no teme Cnava
11-12 «CucTtemMbl JTMHEWHBIX 10 MH/IUBH/Ty aTbHBIX
anreOpandecKrx ypaBHEHUH ¢ m saganuit (ITP-11)
HEU3BECTHBIMU»
7 W3ydenue IeKIMOHHOTO Ormpoc (YO-1)
13-17 Marepuaa, MoJAroToBKa K 8
TEKyIEMY KOHTPOJIIO.
8 Bemonnenue U3 no teme Craua
15-17 «JIunelHpIe IPOCTPAHCTBA» 10 UHJUBUyadbHBIX
3aganuii (ITP-11)
9 18 [ToaroroBka Kk KOHTPOJIBHOU 9 KoHTpobHas
pabore pab6ora (ITP-2)
10 1-18 Hozroroska k 3auery 45 OK3aMeH
2 cemecTp
JaTa/cpoxn Tpnmeprre
Ne N Bua camocrositesibHOM HOPMBbI BpeMeHU ®opma
n/n HeTesI ’ padoThI HA BbINOJIHEHHE, KOHTPOJIA
8 yac.
N3yyenne neKMOHHOTO
[Iucemennas
1 1-4 uenenn Marepuaa, moJroToBKa K 8 aGoTa
KOHTPOJIBHOU paboTe. P
Brinmonnenune nHAMBUTY- 3ader o
2 5-6 neenn ABIILY 12
QJIIBHOTO 33JaHUs 3aJIaHUIO0
Brinmonnenune nHANBUTY- 3ader o
3 7-8 Hemenu ABIILY 12
QJIBHOTO 33JaHUs 3aJIaHUIO0
N3yyenne neKIMOHHOTO
4 9-10 Henenu MaTepuaia, MoJAroToBKa K 8 Tect
TECTHUPOBAHUIO.
Brinmonnenune nHAMBUTY- 3ader o
5 11-14 venenu ABIALY 12
QIBHOTO 33JIaHuUs 3aJIaHUIO0
BrinosiHeHne nHIUBUTY- 3adeT no
6 15-17 nenenu JHBHIY 12
QJIBHOTO 33J]aHMsl. 3aJIaHUIO0
[ToaroroBka k
8 8 Tecr
TECTHUPOBAHUIO.
7 18 [TonroToBKa K 3a4eTy 36 cllavya PK3aMeHa




XapakTepuCcTHKA 3aJaHUI JJI1 CAMOCTOSTEIbHOM PadoThI 00y4AIOIIUXCH U
MeTOAMYeCKHe PEKOMEH AU 10 UX BHINOJIHEHUIO

B paMkax qaHHOM JUCUUIIMHBI IPEAYCMOTPEHO 126 4acoB caMOCTOSITENbHOM
paboThl, KOTOpas HeOoOXoAuMa IpHU MPOpadOTKE MaTepuasia JIEKIIUH, BBIOJIHEHUU
WHIUBUYJIbHBIX 33JaHUi, IOJrOTOBKE K KOHTPOJIBHOM padoTe, 3a4eTy.

B camocTosTensHyt0 paboTy no nucuuiuinHe «JInnelinas anreopa» BKIIOYEHBI
CJIEYIOIINE BUJBI JESTEbHOCTH:

— MOUCK MH(OPMALIMU TIO TEMaM JIJIsl CAMOCTOSITENIBHOTO U3yUEHUS;

— pa300p TEOPETUUECKUX ACIIEKTOB MIPAKTUUYECKUX padoT;

— MOATOTOBKA K TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO.

JUis 3aKkpeIuieHHWs HaBbIKOB M 3HAHUW CTY/AEHTa, [OJIYy4YEHHbIX Ha
IIPaKTUYECKUX M JIEKIMOHHBIX 3aHATUAX, CTYJEHTY B TEUEHHE Kypca BBIJAIOTCS
WHIUBUYyalIbHbIE 3adaHud. JIns  BBINOJHEHUS WHIAUBUIAYAIBHBIX  3aJaHUI
HE0OXOMMO UCIIOJIb30BATh BCE MOIYUYEHHbIE 3HAHUS U YMEHHS.

CryneHTy crieayeT TIIATEJbHO IUIAHUPOBAaTh M OPraHU30BBIBATH BpeM,
HEOOXOoAMMOE Il  M3Yy4YeHUs JUCHUIUIMHBL ~ HemomycTuMo — OTKJIaAbIBATH
O3HAKOMJIEHUE C TEOPETHYECKOM YaCThIO U BBINIOJHEHNUE UHANBUYAJIbHBIX 3aJaHHH,
MOCKOJIBKY 3TO HEMUHYEMO NPHUBEAET K CHIDKCHHIO KauecTBa OCBOEHUSI MaTepuasa.
Bce Buapl paboT MO AMCHMIUIMHE PEKOMEH]IYETCSl BBINOJHATH MO KaJeHAAPHOMY
IUIaHY.

IIpumepsl MHAUBUAYAJBHBIX JOMALIHUX 321aHUM
NupuBuayanbHoe qomainHee 3aganue no teMe « KommiiekcHsie unciiay.
3aoanue 1: TlepeBecT KOMIUIEKCHOE 4YHCIO ZB  TOKa3aTeIbHYI0 W

TPUTOHOMETPUUECKYIO (POPMBI
V3

z=-2+ 73 L.
3aoanue 2:Haiitu MOJIyJIb U apPTYMEHT KOMILJIEKCHOTO YyKcia Z
z=(4-4i)(2-2i)".
3aodanue 3:PemiuTh KBaIpaTHOE ypaBHEHHE
x%+2x+26=0.
3aoanue 4:3anucats yncio Z B anredpanyeckoi popme
z(1+4i)=-1+1.
3aodanue 5:HaiiTn 4aCTHOE U OCTaTOK
x3+2x242x-3
x+2 '
3aoanue 6:11poBepuTh, IBIIICTCS JIH XoKOpHEeM MHOrowieHa P(X)
P(x) = x%+ 2ix —5x = 2 — L.
3aodanue 7:HaliTu KpaTHOCTh KOPHS X
P(x) = x> —10x3 — 20x% — 15x — 4x, = —1.
3aoanue 8:3anucath 4ncio Z B TPUTOHOMETPUIECKOM U MOKa3aTeIbHOU popmax
z=-2V3+2i.
3aoanue 9:3anucath yncio Z B anreOpanyeckor U TPUrOHOMETPUYECKOH opmax

7z = 6e150



NupuBuayajibHoe JoMalIHee 3a4aHue o Teme «MaTpHubl 1 CHCTEMBbI
JIMHEHHBIX YPaBHEHUI».

3aoanue 1:Bpraucnuth OnpeaenInTens AByMs ClIoco0amu:
a) pa3J0KUB MO dJIeMeHTaM | cTonoua;
0) peaBapUTEIILHO TOJTYYHB HYJIU B 3 cTOIOIIE

1 -10 3
3 21 1
=11 221 3
401 2

3aoanue 2:Haiitu Mmunop M,,u anredpandeckoe ToNojiHeHUEe A,zonpenenuTens A.
3aoanue 3:11o popmynam Kpamepa pemuts cucteMy ypaBHEHHIA
X1+ Xy + 2x3 = —1;
{le — Xy + 2x3 = —4;
4x, + x5 + 4x3 = —2.
3aoanue 4:Pemiitb OMHOPOJHYIO CUCTEMY YPaBHEHUN

X1+ x5 +x3 =0;
23_Xz+2.X3 =O,
4x; — 3x, = 0.
NuauBuayajibHoe qoMaliHee 3aaHue Mo TeMe «CHCTeMbl JIHUHEHHBIX
ajireOpanyecKuX YpaBHEeHUH ¢ M HEU3BECTHBIMM.

3aoanue 1: Pemnth cucTEMY JIMHEMHBIX ypaBHeHUI MeToaoM Kpamepa
x+2y—2z=5;
{4x —y+10z =11;
5x+3y—5z=0.
3adanue 2:Peminth CUCTEMY JIMHENHBIX YPABHEHUN MAaTPUYHBIM METOA0M
4x + 4y — 5z = =2;
{ 3x+2y+z=7,
x—y+ 10z = 20.
3aodanue 3:PeliuTb HEOJTHOPOIHYIO CUCTEMY JIMHEHWHBIX YPABHEHUN
2X] — Xy — X3 — 2X4 — X5 = 2;
—X1 — 2%, + 3x3 + x4 — 2x5 = —1;
X1+ X, —2%x3 — X4 + x5 =1;
2x, — 3Xy + X3 — 2x4 — 3x5 = 2.
3aoanue 4:PemiTh OJHOPOJHYIO CUCTEMY JHMHEWHBIX ypaBHeHHU. Haiftu oOiiee
peleHue U pyHIaMEHTaIbHYIO0 CUCTEMY PEIICHU N
—3x; + 2x5 + 2x3 + 5x, = 0;
—4x; —x, —x3+3x, =0;
Xy + 5x, +x3 — 12x, = 0;
2xq + 2x5 + 7x3 + 20x, = 0.



NuauBuayajbHoe JOMalllHee 3aJaHue 10 TeMe «JInHellHbIe MPOCTPAHCTBAY.

3aoanue 1. a) Cunrtas, 4TO CTPOKU MAaTpULIbl A SBISIOTCS BEKTOPAaMH, TPOBEPUTH,
MOYKHO JI MX BBEIOpaTh B KauecTse 6asuca B R3.

.
0) Ecmi MoxHO, TO pa3noxuTh Bmio s3TomMy O6a3ucy.

1 5 5 1
A=(4 0 2 | B=|1
-3 0 -7 -3

3aoanue 2:a) Haiitn 6a3uc u pa3MepHOCTD JIMHEHHON 00omouku L f;].
0) JlomomHuTh €ro 10 6asuca mpocTpaHcTsa R™.

fl = (11 _1;2;0;5),

fZ = (2111574;2)1

fz = (1,2,3,4,-3).

3aoanue 3:Pemnth cuctembl ypaBHeHuid AX=0 u AX=B. 3anucats HOCP. Haiitu
pa3MepHOCTH sifipa U 0Opasa TMHEHHOTOo oneparopa A.

2 35 -4 1 4

[ 3 78 —11-3) (7
A=1"" 212 35 | B={1
1 —11 -23 4

BOI’lpOCbl 0151 CAMOCHOAMENBbHO20 noemopeHun

ManI/II_[BI HCIIOJIB3YIOTCA OJIs1 PCIICHUA CTAaHAAPTHBIX 3aJad B paMKax
JUCIHITIIINHBI «AHanuTHYEeCKas IrCOMCTPUS. B c¢Bsa3um ¢ 3tuM HGO6XOI[I/IMO
CaMOCTOATCIBbHOC ITIOBTOPCHUC TCOPCTHICCKOI'O MaTCpHalia.

1. Marpunpl. JInneliHpIe onepanvy HaJ MaTpUIlaMH. Y MHOXKEHHUE MaTpHUIIBl Ha
YUCJIO.

2. Ilepemuoxenue matpuil. CBOMCTBA YMHOXKEHHUS MATPHIL.

OOpartHas matpuua. Pemenust cucteMbl ypaBHEHUN B MATPUYHOU (popme.

4. BpIpoKJI€HHasl MaTpHUIIa, JIeBas U ITpaBasi 00paTHas MaTpuUlla, IPUCOCIUHEHHAs

w

WJIU B3aMMHasi MaTpuIia.
5. CaoiicTBa paHra MaTpuilsl .JJIEMEHTApHbIC MPEe0Opa3OBaHMs HA/l MATPHUIIAMHU.
6. basuc, cBoiicTBa 6a3uca (TMHEIHAS 3aBUCUMOCTh U HE3aBUCUMOCTH ).

Kpumepuu oyenxu evinonnenus camocmosmenbHou pabomol
OuieHMBaHKE TEOPETUYECKOTO MaTepuaja Mo teme «MaTpuilb MPOBOJUTCS B
BUJIC€ YCTHOIO OIpOca MPH MPOBEPKE PEIICHUS HWHIWNBUAYAIBHBIX JOMAIIHUX
3aJIaHU.



Ilpumep unoueuodyanvrnozo 3adanus

HNuauBuayanbHoe 3a1anue Ne 1 (mpsiMasi M IJIOCKOCTD)

Bapuant Ne 1
1. Haiiti ypaBHEHHE TUIOCKOCTH, HapayieabHoi ocu Oz u npoxomsiiei yepes Touku A(2; 3; -1)
uB (-1; 2; 4).
X+3y—-4z+5=0
2X-y+2-4=0

2. O01ue ypaBHEHUs HpﬁMoﬁ{ npeo0pa3oBaTh K KAHOHUYECKOMY BUJTY.

3. CocTaBuTh ypaBHEHHE IUIOCKOCTH, MPOXOMASMIEH depe3 mpsamywX=3t+1 , y=2t+3, z= —t-2

TapaieNbHo NpAMoil 2X —y +z—3=0, X+2y—-2-5=0.

Bapuant Ne 2
1. HaiiTu ypaBHEHHE TIOCKOCTH, ITpoxosineit yepe3 ock Oz u ToukyA (-2; 4; -4).
X—2 Yy+3 z-4
1 2 4

(cmenoM npsMOM Ha IJIOCKOCTU HA3bIBAETCS TOUKA IIEPECEUEHUs IPSIMOM C MJIOCKOCTHIO).

2. HaiiTu xoopJauHATHI CJIEAOB MPSIMOM HAa KOOPAWHATHBIX IIOCKOCTSAX

3. Haiitu Touky nepeceyeHus NpsMOi U MJIOCKOCTH:

X+7_y=5_z+1  y 9y.17-15=0.
3 -1 -5

Kpumepuu oyenxu evinonnenus camocmosmensHou pabomol
(Oyenka ymeHus pewams 3adavu)
Otmerka "OTan4HO"
B pemenun 1 00bsICHEHUN HET OIMOOK.
XoJ peleHus: pauiOHaIbHBIN.
Ecnu HeoO6xoaumo, perieHne npou3BeIeHO HECKOJIBKUMH CTIOCOOaMH.
Jlony1ieHsl OITMOKH 1TO0 HEBHUMATEJIBHOCTH (OTOBOPKH, OTIUCKH).
Ormerka "Xopomo"
1. Cy11ecTBEHHBIX OITUOOK HET.
2. Jonyiensl 1-2 HecylecTBEHHbIE OIUMOKY WIIM HETIOJIHOE O0BSICHEHHE,
WJIU UCTIONIb30BaHue 1 crioco0a mpu 3aIaHHBIX HECKOJIBbKHUX.
OrTmeTka "'Y10BJIETBOPUTEIBHO"

e

1. JlomytieHo He 6oJiee 0THON CYIIECTBEHHOM OMMOKH, 3aITUCH HETIOJTHBI,
HETOYHOCTH.
2. Perrenrie BBIOIHEHO ¢ OIMTMOKAMHU B MaTeMaTHYECKUX pacueTax.

Otmerka "HeynoB/ieTBOPUTEIBHO"
Pemenue ocyIiecTBICHO TOJBKO C IIOMOIIBIO YUUTEIIS.
JlomyIeHsl CyIECTBEHHBIE ONTUOKH.
3. Pemenne n 00bsICHEHNE TTOCTPOCHBI HE BEPHO.

A



4. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

Ne KoHnTtponupyemsie Koppr 1 aranst OneHouHble CpeacTBa
/i pasensl / TEMbI popmupoBanus TEKYILIUH KOHTPOJIb | IPOMEKYTOUHAs
JIMCIIUTITHHEI KOMITETCHINH aTTecTauus
1 Pasnel, OIIK- | 3Haer Ompoc (YO-1) Bompocs! k
1.2 yMeeT Brinonnenue 3auery Ne 1-3
KomrutekcHble uncia HHTHBHTY ATTHHBIX
" pagu/IOHaanHe P— sananmii (ITP-11)
Apoobn Kontposnbnas
pa6ora (ITP-2)
2 Pasnell. OIIK- | 3Haer Ompoc (YO-1) Bompocs! k
1.2 yMeeT KoHnTponbHas 3ayery Ne 4-16
Marpunp: 1 BlIaJIceT pabota (ITP-2)
OTIPEIeUTENN
3 Paszenlll. OIIK- | 3Haer Ompoc (YO-1) Bomnpocs! k
) 1.2 yMeeT Beinosninenue 3ayety Ne 17-23
Cucrembl JIMHEHHBIX S HHTHBHJTY ATTHHBIX
YpaBHeHIH 3amanuii (ITP-11)
KoHntposnbnas
pabora (ITP-2)
4 PaszenlV. OIIK- | 3Haer Ompoc (YO-1) Bomnpocsl k
3 1.2 yMeeT Beinonnenune 3auyety Ne 24-28
Jlunetinbie BJIajieeT VHJMBUTY aTbHBIX
fipoctpanctsa 3amanuii (ITP-11)
KoHntponbHas
pab6ora (ITP-2)
5 PasnenV. OIIK- | 3Haer Ompoc (YO-1) Bompocs! k
3 1.2 yMEeT KonTtponbHas 3agety Ne 29-37
JInneinbpie BlaLeeT pa6ora (ITP-2)
OTIePATOPHI

TuII0BBIE KOHTPOJIBHBIE 3aJaHUsI, METOAUYECKUE MAaTEepUAIIbl, ONPEAEIIAIOIINE
MPOLIETypbl OLICHUBAHUS 3HAHUH, YMEHHUI 1 HABBIKOB U (WJIM) ONBITA JI€ATEIbHOCTH,
a TaKkKe KPUTEpUU W TOKa3aTelu, HEOOXOJUMBbIE IJIsi OLIEHKW 3HAHWUW, YMEHW,
HABBIKOB M XapaKTEpPHU3YIOILIKE 3Tanbl (POPMUPOBAHUS KOMIETEHIMH B IMpoOIlEcce

OCBOCHHMSI 00pa30BaTEIHLHON MPOTPAMMBI, TIpeicTaBiIeHbI B [Ipunoxxenun 2.




5. CHUCOK YUYEBHOM JIUTEPATYPBI U UHOOPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHast iuTeparypa (AJsiredopa)
(2/1eKmpoHHbLe U newamHvle U30aHUs1)

1. Kypor, A.I'. Kypc Beicieii aareopst [ Tekct]: yueOnuk mis By3os / A. I'. Kyporir.
— CII6. : Jlanw, 2013. — 431 c.

OK Hb JIBDYVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:770025&theme=FEFU

2. Koctpukun, A.W. Jluneiinas anredpa u reometpust [ Tekcr] : yaeOHoe mocodue /
A. U. Koctpukun, 0. . Manun. — CII6. : Jlans, 2008. — 303 c.

OK Hb JIB®Y:

http://lib.dvfu.ru:8080/lib/item?id=chamo:281458&theme=FEFU

3. Manbnes, A.M. OCHOBBI TMHEHHOUN areOpsl [ DIEKTPOHHBIN pecypc] : yuel. —
CIIo. : Jlans, 2009. — 480 c.

OBbC «Elanbook.comy:

https://e.lanbook.com/book/251

4, IToctaukoB, M.M. Jluneitnas anredpa [DnekTpoHHBIN pecypc] : yued.mocobue.
— CII6. : JIanw, 2009. — 400 c.

ObC «Elanbook.comy:

https://e.lanbook.com/book/319

5. bexnemumes, J.B. Kypc ananuTthueckoil reoMeTpuM M JIMHEWHOM aireOpsbl
[Tekcr]: yueonuk / 1. B. bexiiemummen. — CII6. : Jlans, 2015. — 444 c.

OK Hb /IBD®VY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:777158&theme=FEFU

6. ®amgnees, J.K. 3amaun mo Beicmiel anredpe [TekcT]: yueOHOe mocobue s
By30B 10 Maremaruueckum crienuansHocTsm / . K. ®agnees, . C. ComuHCKUNA. —
CIIO. : Jlann, 2008. — 288 c.

OK Hb /IBD®VY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:281549&theme=FEFU

7. bopesuu, 3.1. Onpenenutenu u matpuibl [Tekcr] : yuebHoe mocodue / 3. U.
bopesuu. — CIIO. : Jlans, 2009. — 184 c.

OK Hb JIBDYVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:281936&theme=FEFU

8. Pabymiko, A.Il. UnauBuayanbHble 3aaHus 10 BhIciied maremartuke. Yactp 1.
Jluneiinass U BekTopHas anreOpa. AHaiuthueckas reometpus. Juddepeniuansaoe
UCYHCIICHUE (PYHKIMIA OHOM TIepeMeHHOM[ DIIeKTpoHHBIH pecypc] : yueOHOoe mocooue /



http://lib.dvfu.ru:8080/lib/item?id=chamo:770025&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:281458&theme=FEFU
https://e.lanbook.com/book/251
https://e.lanbook.com/book/319
http://lib.dvfu.ru:8080/lib/item?id=chamo:777158&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:281549&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:281936&theme=FEFU

A. I1. Ps6ymiko, B. B. bapxaros, B. B. [lepxasen, U. E. IOpytb. — Munck :Bpimaiiimas
mkona, 2013. — 304 c.

OBbC «IPRbooksy:

http://www.iprbookshop.ru/20266

JlonoJiHMTE IbHAA JaUTEepaTypa (AJredopa)
(nevammvle u snexmponHbLe U30aHUS)

1. ®ponos, C.B. Kypc Beicmieit Mmatemaruku [Tekcr] : yueOHoe mocoOue s
BTYy30B T. 1 / C. B. ®posnos, P. . [lloctak. — M. : Beicmias mkona, 1973. — 480 c.

OK Hb JIBDYV:

http://lib.dvfu.ru:8080/lib/item?id=chamo:324397&theme=FEFU

2. ®ponos, C.B. Kypc Breicmielt matematuku [Tekct]| : ydeOHOE mMmocoOHe st
BTY30B T. 2 / C. B. ®posnos, P. A. [lloctak. — M. : Beiciias mkona, 1973. — 400 c.

OK Hb JIBOYVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:324398&theme=FEFU

3. I[Ipockypsikos, N.B. CoopHuk 3amau no guHerHo# anredpe [Tekct] : yueOHoe
noco6ue / 1. B. IIpockypsikos. — CII0. : Kpacnonap, : Jlans, 2010. — 475 c.

OK Hb JIBDV:

http://lib.dvfu.ru:8080/lib/item?id=chamo:305907 &theme=FEFU

4. Anekcanapos, I1.C. Kypc aHanuTH4eckoil reoMeTpud U JIMHEWHOH alireOpbl
[Tekcr] : yueOnuk / I1. C. Anekcanmpos. — CII6. : Jlans, 2009. — 511 c.

OK Hb JIBOY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:298699&theme=FEFU

5. Uxkpamos, X./I. 3agaunuk no unHeitHo# anreope|[ Tekcer] : yuebnoe nmocoodue / X.
J1. Mxpamos ; nox pen. B. B. BoeBonuna. — CII6. : JIans, 2006. — 319 c.

OK Hb JIBDV:

http://lib.dvfu.ru:8080/lib/item?id=chamo:243667&theme=FEFU

6. BoeBomun, B.B. Jluneitnas anrebpa [Tekcr] : ydyeObHoe mocobue / B. B.
Boesoaun. — CII0. : JIaas, 2008. — 400 c.

OK Hb JIBOY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:281419&theme=FEFU

7. lumaues, B.C. Briciias marematuka [TekcT| : yueOHUK M TPAKTUKYM IS

OakanaBpoB : yueOHoe ocobue aiisa By30B / B. C. lllunaues ; mox pea. A. H. Tuxonosa
; MOCKOBCKUI rocy1apcTBeHHBIN yHHBepcuTeT. — M. FOpaiit, 2017. — 447 c.

OK Hb JIB®Y:

http://lib.dvfu.ru:8080/lib/item?id=chamo:841112&theme=FEFU



http://www.iprbookshop.ru/20266
http://lib.dvfu.ru:8080/lib/item?id=chamo:324397&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:324398&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:305907&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:298699&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:243667&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:281419&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:841112&theme=FEFU

8. IlaBnymkoB, N.B. Marematuka [DnektpoHHbI pecypc] : yueOnuk / U. B.
[TaBmymikos, JI. B. Po3osckuid, M. A. HapkeBuu. — M. : I'90OTAP-Menaua, 2013. —320 c.

9bC «kKOHCVYJIbTAHT CTYJIEHTA»:

http://www.studentlibrary.ru/book/ISBN9785970426968.html

9. lllabynun, M.M. Marematuka [DJ€KTpOHHBIM pecypc] : mocoOue as
noctynawmux B By3bl / M. U. [lla0ynuH ; 6-e uzn. (31.). — M. : BUHOM. JlaGopatopus
3HaHui, 2012. — 694 c.

ObC «kKOHCYJIBTAHT CTYEHTA»:

http://www.studentlibrary.ru/book/ISBN9785996309252.html

10. bymak, B.A. Marematuka. COOpHUK 3adad 1O YyrIyOJEHHOMY KypCy
[DnexTpoHHBIN pecypc] : yaeOHO-MeTonuueckoe mocodue / b. A. bynak [u ap.] ; mox
pen. M. B. ®enotoBa; 3-¢ uzn. (311.). — M. : BUHOM. JIa6opaTopus 3Hanui, 2015. — 329
C.

ObC «KOHCVYIJIbTAHT CTYJIEHTA»:
http://www.studentlibrary.ru/book/ISBN9785996328857.html

Ilepeyennb pecypcoB HHPOPMALUOHHO-TEICKOMMYHUKALMOHHOMN CeTH
«HHTEepHET»

He npenycMoTpeHBI.

OcHoBHas gutTeparypa (I'eomeTpus)
(2/1eKmpoHHble U nevamHvle U30aHUs1)

1. ®annees, [.K. Jlekiuu o anredpe [DnekTpoHHbIN pecypc] : yued.mocodue / JI.
K. ®agees. — CIIO. : JIans, 2007. — 416 c.
OBC «Elanbook.comy:
https://e.lanbook.com/book/397

2. Kypom, A.I'. Kypc BeIcmieit anreOpsl [DnekTpoHHBIH pecype] : yueb. / A. T.
Kypou. — CII6. : JIans, 2013. —432 c.
9BC «Elanbook.comy»:
https://e.lanbook.com/book/30198

3. Manbnes, U.A. Jluneitnas anredpa [DneKTpoHHBIN pecypce] : yued.mocodue / U.
A. Manbnes. — CII6.: Jlanb, 2010. — 384 c.
OBC «Elanbook.comy:
https://e.lanbook.com/book/610

4. IToctaukoB, M.M. Jluneiinas anreopa [DekTpoHHbBIN pecypc] : yuebd.mocooue /
M. M. Iloctuukos. — CII0. : JIaus, 2009. — 400 c.
OBC «Elanbook.comy»:
https://e.lanbook.com/book/319



http://www.studentlibrary.ru/book/ISBN9785970426968.html
http://www.studentlibrary.ru/book/ISBN9785996309252.html
http://www.studentlibrary.ru/book/ISBN9785996328857.html
https://e.lanbook.com/book/397
https://e.lanbook.com/book/30198
https://e.lanbook.com/book/610
https://e.lanbook.com/book/319

5. bexnemumes, J[.B. Kypc aHanmutudeckoil reoMeTpuud U JIMHEHHON anreOpbl
[DnexTponnsIii pecype] : yue6. / JI. B. beknemumes. — M. :®@usmarnurt, 2009. — 312 c.

9bC «Elanbook.comy:
https://e.lanbook.com/book/2109
6. ®annees, [[.K. 3agaun mo BeIcmIel anreOpe [DnekTpoHHBIA pecypc] : yueO. /
J.K. ®agnees, 1.C. Comunckutii. —CII6. : Jlanb, 2008. — 288 c.
OBbC «Elanbook.comy:
https://e.lanbook.com/book/399
7. lllunaueB, B.C. Havama Beicimield maTeMaTUKU [DJIEKTPOHHBIN pecypc]

yue6.nocobue / B. C. Hlunaues. —CII6. : Jlanp, 2013. — 384 c.

9bC «Elanbook.comy:
https://e.lanbook.com/book/5713
8. Ps6ymko, A.I1. Beiciras MmaTeMaTtrka: Teopus U 3aaauu: yueobHoe mocodue. B 5

y. Y. 1. JluneliHas u BekTOpHas anredpa. AHAJIUTUYECKAs TE€OMETpPHUS.
Huddepennnansuoe ucuncienne GyHKIUNA OHOM NEPEeMEHHON [ DIEKTPOHHBIN pecypc]
: yue6.mocodue / A.Il. PsOymiko, T. A. Kyp. — Munck : "Beimitmas mkoina", 2016. —
303 c.

OBbC «Elanbook.comy:
https://e.lanbook.com/book/92434

JonosHuTenbHas aureparypa (I'eomerpust)
(neuammwvie u snexmponnvie uzoanus)

1. ®ponos, C.B. Kypc BbicuIeil MaTeMaTUKH : y4eOHOE TocoOue Il BTY30B T. 1
[Texct] / C. B. ®pomnos, P. 4. lloctak. — M. : Beicmas mkomna, 1973. — 480 c.

OK Hb JIBOY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:324397 &theme=FEFU
2. ®ponos, C.B. Kypc Bbiciiei MareMaTuku : yueOHOe TOCOOHe Jjisl BTY30B T.

2[Texct] / C. B. ®pomnos, P. 4. lllocrak. — M. : Beicmas mkoma, 1973. — 400 c.

OK Hb JIBDY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:324398&theme=FEFU
3. Kuerenuk, JI.B. COopHUK 3ama4 MO aHATUTHYECKOH T€OMETpHH : ydeOHOE

nocobue [Tekcr] / J. B. Knerenuk ; mox pea. H. B. Ebumona. — CII6. : Jlans, 2010. —
223 c.

DK HB /IB®Y:
http://lib.dvfu.ru:8080/lib/item?id=chamo:307475&theme=FEFU
4. 3ajmaud W ynpakHEHUs IO MaTeMaTUYeCKOMY aHaJM3y Ul BTY30B : [yueOHOe

nocobue st BTy30B] [Tekct]/ [I'. C. bapanenkos, b. I1. Jlemunosuu, B. A. Edumenko
u ap.] ; mox pex. b. I1. [lemunosuya. — M. : Actpens, : ACT, Bnagumup : BKT, [2010].
—495 c.

K HB JIBDY:



https://e.lanbook.com/book/2109
https://e.lanbook.com/book/399
https://e.lanbook.com/book/5713
https://e.lanbook.com/book/92434
http://lib.dvfu.ru:8080/lib/item?id=chamo:324397&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:324398&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:307475&theme=FEFU

http://lib.dvfu.ru:8080/lib/item?id=chamo:416586&theme=FEFU
5. IIpockypsiko, 1M.B. COopHuK 3amad mo JUHEHWHOU anreOpe [DIeKTpOHHBII

pecypc] : yaeb.mocobue / Y. B. IIpockypsikos. — CII6. : Jlaas, 2010. — 480 c.

OBbC «Elanbook.com»:
https://e.lanbook.com/book/529
6. Tl'omoBuna, JI. U. JIluneiinas anrebpa U HEKOTOPBIE €€ MPUIIOKEHUS : yueOHOe

noco6ue st BTy30B [Tekct]/ JI. W. N'omoBuna. — M. : Hayka, 1975. — 407 c.

OK Hb /IBOY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:59204 &theme=FEFU
7. Hanko, ILE. Beicmas maTtemMaTuka B yINpaKHEHUSX M 3a7avax : [yuyeOHoe

nmocobue s By3oB] [Tekct]/ I1. E. Jlaako, A. T'. TTomos, T. f. KoxxeBHukoBa [u ap.]. —
M. : ACT, : Mup u O6pa3oBanue, [2014]. — 815 c.

OK Hb JIBDY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:726249&theme=FEFU
8. baspun, .M. Briciias MatemaTuka : y4eOHMK JIJISl TEIarOTMYECKUX BY30B
[Texct]/ U. W. baBpun. — M. : Akanemus, 2005. — 611 c.
OK Hb /IBOY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:255390&theme=FEFU
9. IMumnayes, B.C. Briciias MaTemaTHKa : y4eOHUK U ITPAKTUKYM JJIs1 OaKajaBpOB

: yuebHoe mocooue mnsa By3oB / B. C. IllumaueB ; mox pena. A. H. Tuxonona ;
MoOCKOBCKMM TOCYIapCTBEHHBIN YHUBepcuTeT. — M. :FOpaiit, 2017. — 447 c.

OK Hb /IBDY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:841112&theme=FEFU

6. METOAUYECKUE YKA3AHUA 11O OCBOEHHUIO JUCHUIIJINHBI

JUJi yCIIeNIHOTO IOCTUKEHUS YUEOHBIX LieJe 3aHSITHI TOJKHBI BBITOIHITHCS
CJIEyI0Ile€ OCHOBHBIE TPEOOBaHUS:
-COOTBETCTBHE JCHCTBHI OOYyYalOUIMXCs paHee W3YYCHHBIM Ha JIEKIIMOHHBIX H
CEMHHAPCKUX 3aHATUSIX METOJIUKAM U METOJIaM.
-MaKCUMaJIbHOE  TPHOJIMKEHHWE  JEHCTBUH  CTYJEHTOB K  peajbHbBIM,
COOTBETCTBYIOIIUM OyaylIIuM (GyHKIHOHAIBHBIM O0SI3aHHOCTSIM.
-odTanHoe (OPMUPOBAHWE YMEHUH U HABBIKOB, T.€. IBM)KCHHE OT 3HAHMH K
YMEHHSIM U HaBbIKaM, OT IPOCTOr0 K CIOXKHOMY H T.J..
-MCTIONIb30BAaHME TMpU paboTe Ha TpeHakepax WM JEHCTBYIOIIEH TEXHUKE
(aKTUYECKUX TOKYMEHTOB, TEXHOJOTHYECKUX KapT, OJTAHKOB U T.II.
-BBIpa00TKa MHAUBHIyAJTbHBIX M KOJIJICKTUBHBIX YMEHU 1 HABBIKOB.
-pacrpezielieHie BpeMEHU, OTBEACHHOTO HA 3aHsTUE, HA pEICHUE KaXI0M 3a/1a4u;
-1o100p WJUTFOCTPATUBHOTO Marepuaia (rpadukoB, TaOIUIl, CXeM), HEOOXOIUMOTO
JUISL pEIIeHus 3a]a4, TPOAYyMbIBAaHUE PACIIONIOKEHUSI PUCYHKOB U 3aIMCel Ha JOCKE.


http://lib.dvfu.ru:8080/lib/item?id=chamo:416586&theme=FEFU
https://e.lanbook.com/book/529
http://lib.dvfu.ru:8080/lib/item?id=chamo:59204&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:726249&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:255390&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:841112&theme=FEFU

CTyneHT M0JIKeH HayduTbcs  paboOTaTh C KHUTOM, JOKyMEHTaUued Hu
CX€MaMH, TOJb30BaThCsl CIPABOYHOM M HAYYHOW JHTEpaTypoi; (opmupoBaTh
YMEHUE YYHUTHCS CaMOCTOATENBHO, T.€. OBJAJAE€BaTh METOJaMH, CHOcCO0aMu U
npUeMaMy CaMOOOYUYEHHSI, CAMOPA3BUTHS U CAMOKOHTPOJISI.

Ha u3ydeHue OuCHUIIIMHBI OTBOAMTCA 54 4Yaca ayIWTOpHBIX 3aHsATMH. Ha
JEKIUAX MPErnoaaBaTeab OOBACHAET TEOPETUUECKUM MaTepuan. BBoauT ocHOBHbIE
NOHATHUS, ONpENeNeHus, cBoWcTBa. QPOpMyNIHpPYET U JIOKA3BIBAET TEOPEMBI.
[TpuBogut mnpumepsl. HeoOxoaumo mNoanepKUBaTh HENPEPHIBHBIM KOHTAKT C
ayIUTOpUEH, OTBEYATh HA BO3HUKAIOIIME Y CTYAEHTOB BOIPOChL. Ha mpakrnueckux
3aHATUAX TMpenojaBaTesb pa3OupaeT HMpUMEpHl MO MPOWIECHHOW TEeMe, BBIIACT
JIOMAaIlTHUE 3a/laHusl, KOTOpble OOydJarommuecss CHAl0T B CPOK, Ha3HAYCHHOE
IIPENOIaBaTesIeM

B pamkax maHHOM JUCHUILIMHBI IpeIycMOTpeHo 126 yacoB camoCTOSTENbHON
paboThl, KOTOpasi HeoOXoauMa MpH MpopaboTKe MaTepuasia JEKIUH, BbIIOIHEHUN
VHIMBHUIYaJIbHBIX 33JJaHU, TOATOTOBKE K KOHTPOJBHOM padboTe, 3a4eTy.

B camocrositenbHyto paboty mo aucuuiuinae «JIuHelHas anreOpay BKIIOUYEHbI
CJIEAYIOIINE BUBI AESATENBHOCTH:

— IOMCK MH(OPMAIMH MO TEMaM JUIsl CAMOCTOSTEILHOTO U3y4YEHHUS;

— pa300p TEOPETUUECKUX aCHEKTOB MPAKTUYECKUX PaldoT;

— IOATOTOBKA K TEKYLIEMY M IIPOMEKYTOYHOMY KOHTPOJIIO.

JIist 3aKpenuieHns] HABBIKOB M 3HAHUM CTYIEHTA, OJyYEHHBIX Ha TPAKTUYECKUX
Y JICKIMOHHBIX 3aHATHUSX, CTYJACHTY B TEUEHUE Kypca BBIIAOTCS WHIUBUYAJIbHBIE
3aanud. [ BBINOJIHEHUS] MHAMBUAYAJbHbIE 33JJaHUs HEOOXOJUMO MCIOJIb30BaTh
BCE MMOJYYEHHbIC 3HAHUS U YMEHMUS.

CryneHTy crneayer TIIATENbHO IUIAHUPOBATh M OPraHU30BBIBAaTH BpEM,
HEOOXoAMMOe Il  M3Yy4YeHUs JUCHUIUIMHBL —~ HemomycTMo — OTKJIaAbIBATH
O3HAKOMJIEHUE C TEOPETUYECKOM YaCThIO U BBIIIOJIHEHUE WHMBHIyaIbHBIX 3aJJaHUM,
IIOCKOJIBKY 3TO HEMHUHYEMO NPHUBEAET K CHIXKCHHIO KaueCTBAa OCBOCHUS MaTepHaa.
Bce Bunbl paboT 1Mo AUCHMILIMHE PEKOMEHIYETCS BBIIOJHATh MO KaJeHIApHOMY
IJIaHy, TPUBEAECHHOMY B MPUIIOKEHUU 1.

7. MATEPUAJBHO-TEXHUYECKOE OBECIEYEHUE
JTUCHUATIIMHBI

VYyeOHble 3aHATUSA 1O JUCHMIUIMHE MOTYT TMPOBOJIUTHCS B CIEIYIOIINX
MOMEIICHHIX, OCHAIIEHHBIX COOTBETCTBYIOIIUM OOOpPYIOBAaHHUEM M MPOTPAMMHBIM
o0ecrieueHneM, pacmloIoKeHHbBIX o aapecy 690022, r. BmaguBocTtok, o.Pycckui, m.
Asxc, 10:

[lepeuenp MaTepuaIbHO-TEXHUYECKOTO M MPOTPAaMMHOr0O oOecredeHus
JTVCHUIUIMHBI IPUBEICH B TAOJHIIE.



HaumeHnoBanue
CHeIUaIbHBIX
MMOMEIIICHUN 1

IIOMEIIECHUN I

CaMOCTOSTEILHOMN
paboTHI*

OCHaIEHHOCTD CIEIHUAIFHBIX
MOMEIICHUN 1 MOMEIICHUM JJIs
MIPOBEICHUS YUCOHBIX 3aHATHH, IS
CaMOCTOSITENILHOIN paOOThI

[lepeueHb JIMIIEH3MOHHOTO
MIPOrpaMMHOT0 00€CTICUCHUS.

PexBU3UTEI

MIOATBEP K IAOILETO

AOKYMEHTa

YueOHble ayAUTOPUH JUISA TPOBEACHUS YUEOHBIX 3aHATHH:

D208/347, D303,
D313a, D401,
D453, D461, D518,
D708, D709, D758,
D761, D762, D765,
D766, D771, D917,
D918, D920, D925,
D576, D807

JIekMoHHAs ay IUTOpUs 000pyJ0BaHA
MapKEepHOU JOCKOH,
ayIMOIIPOUTPHIBATEIEM

D229, D304, D306,
D349, D350, D351,
D352, D353, D403,
D404, D405, D414,
D434, D435, D453,
D503, D504, D517,
D522, D577, D578,
D579, D580, D602,
D603, D657, D658,
D702, D704, D705,
D707, D721, D722,
D723, D735, D736,
D764, D769, D770,
D773, D810, D811,
D906, D914, D921,
D922, D923, D924,
D926

2 stax, nom Ne 135, Mynerumenuitnas
aynurtopust: [Ipoekrop Mitsubishi
EW330U, DkpaH npoeKIMOHHBIH

ScreenLine Trim White Ice,
npodeccuonanbHas XKK-nmanens 47",
500 Kn/m2, Full HD M4716CCBA LG,
MOJICKCTEMA BUICOMCTOYHHKOB
nokymeHT-kamepa CP355AF
Avervision; moacucreMa
BHJICOKOMMYTAIMU; TTOJACUCTEMA
ayIMOKOMMYTAlLIUH U 3BYKOYCHUJICHUS,
MOJICUCTEMA HHTEPAKTUBHOTO
yrIpaBIeHUS

CDOHI[BI OLOCHOYHBIX CPCACTB NPEACTABIICHLI B ITPHUJIIOKCHHUH.

10. ®OHAbI OHEHOYHBIX CPEJICTB




[Ipunoxenue 2

MUHHCTEPCTBO OBPASOBAHNS 1 HAYKU POCCUMCKOI OEJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YIPESIKIACHUE
BBICIIIETO TTPO(ECCHOHAIBEHOTO 00Pa30BaHHUS

«/1aJIbHEeBOCTOYHBIN (eiepabHbIN YHUBEPCUTET»
(ABDY)

HUHTIIM

®OH/I OHEHOYHbLIX CPEJICTB
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npouab Mexununckas ¢pusuka (coemectHo c MUDPHU u OUSIU r. lyona)
(I)opMa IMOATOTOBKH OYHasA

BaaauBocTok
2021



Ne Koutponupyemsie Kopp! 1 sTamnst OueHouHbIE CpeiCcTBa
/o pas3zaensl / TeMBbI ¢dbopmupoBaHus TEKYIIMH KOHTPOJIb | IPOMEXYTOUHAsS
JVCLIATUTHHBI KOMIIETEHIIHHA aTTecTanus
1 Pasnel, OIIK- | 3Haer Ompoc (YO-1) Bompocs! k
1.2 yMEET Brinonnenne 3auery Ne 1-3
Komiiekcuelie yucia WH TUBHJTY ATHHBIX
u pa6I_II/IOHaJIBHBIe P— sananmii (ITP-11)
ApooH KonTposnbnas
pa6ora (ITP-2)
2 Pasnenll. OIIK- | 3Haer Ompoc (YO-1) Bompocs! k
1.2 yMeeT KoHnTpoabHas 3auery Ne 4-16
Marputst 1 BIIaJIcET pab6ora (ITP-2)
OTIpeACIIUTENHN
3 Paszenlll. OIIK- | 3Haer Ompoc (YO-1) Bomnpocs! x
) 1.2 yMeeT Beinosninenue 3ayery Ne 17-23
Crcrembl JTUHCHHBIX BIIAJICET VH/IMBUYaJIbHBIX
YpasHeHH 3aganmii (ITP-11)
Kontposnbnas
pab6ora (ITP-2)
4 PasnenlV. OIIK- | 3Haer Ompoc (YO-1) Bompocs! k
. 1.2 yMeeT Brinonnenue 3auery Ne 24-28
Jlmneiee BIIaJIeeT VH/IMBUYaJIbHBIX
MPOCTPAHCTBA sazianuit (ITP-11)
KonTponbnas
pab6ora (ITP-2)
5 PasrenV. OIIK- | 3Haer Ompoc (YO-1) Bomnpocsr k
. 1.2 yMeeT KonTtponbHas 3agety Ne 29-37
Jlunekinsie BIIQJICET pabora (TTP-2)
OIepaTopsl

MeToanyeckue peKoMeHAaluu, ONpeae/sonue npoueaypsl Ol eHUBAHUA

pe3yJIbTaTOB OCBOCHHS TMCIUIIIHNHBI

IIpomexyTouHast arrecrauMs CcTyAeHTOB. IIpomMexxyrounas arrecranus
CTYJIEHTOB IO AUCHUIUIMHE «JIMHelHas anreOpa» MPOBOJIUTCA B COOTBETCTBUM C
JOKaJIbHBIMM HOPMAaTUBHbIMM akTamMu JBOY wu sBasercs o0g3aTENbHOM.
[IpomexyTouHasi aTTecTamus Mo JucuuruinHe «JIuHelHas anreGpay» MpoOBOIUTCS B
dbopMe sK3aMeHa, KOTOPBIN BBICTABISETCS MPH CAAaY€ BCEX OTUETHBIX MEPOTPUSTHI
10 TEKYILEH aTTeCTALNH.

Texkymass arrecranusi CTyAeHTOB. Tekymias arrecTanys CTYIEHTOB IIO
muciuminHe «JluHeiHast anreOpa» MPOBOAMTCA B COOTBETCTBUHU C JIOKATbHBIMHU
HOpMaTUBHBIMU akTamMu JIBDVY u sBnsiercs 00s13aTeabHOM.

Tekyias arrectanus Mo AUCHUILIMHE «JIuHEWHas anreOpa» MpPOBOIUTCS B

dhopmMe KOHTPOJIBHBIX MEPONPUATUI (coOeceoBaHUs, HHIUBUAYAJIbHBIC JOMAITHUE



3aJlaHus, KOHTPOJbHAas paboTa) IO OIEHUBAHUIO (PAKTHYCCKUX PE3yJIbTaTOB

0O0y4YeHUs CTYJICHTOB U OCYIIECTBISICTCS BEAYIIHM MPENOIaBATEIIEM.

OOBekTamMu OIICHUBAHUS BBICTYTIAIOT:

L yqe6Ha51 JUCTUITIIINHA (aKTI/IBHOCTB Ha 3aHATHAX, CBOCBPCMCHHOCTD

BBITIOJIHCHUS PA3JIMYHBIX BUIOB SaﬂaHHﬁ, IIoCCMaCMOCTb BCCX BUAOB 3aHSATUMN

10 aTTECTyEeMOM JUCIUTIIINHE);

® CTEleHb YCBOGHUS TEOPETHUECKUX 3HaHUH (coOecenoBaHUs, KOHTPOJbHBIC
paboThI);

® YpPOBEHH OBJIAJICHUS MTPAKTUICCKIMH YMEHUSIMH W HaBBIKAMH IO BCEM BHJIaM
y4eOHOM paboThI (coOece10BaHMs, KOHTPOJIbHBIC paOOThI);

® pE3yNbTaThl CAMOCTOSITENHHOM PabOTHI (coOECenOBaHMS, WHIUBUIYATHHBIC

JIOMAIIIHHE 3aaHMS).

OueHouHble cpeacTBa ISl MPOMEKYTOUYHOM aTTeCTAlNH

1 Ix3amen
Bomnpocsl k 3auery

1. Kommnekcubie yncna. OCHOBHbBIC MOHSTHS.

2. JleficTBUs HaJl KOMIUICKCHBIMH YUCIaMU. | 'eoMeTpruiecKoe n300pakeHue
JICVUCTBHUI HAJl KOMIIJIEKCHBIMH YHCJIaMH.

3. PammonansHbIC MpOOH.

4.  Marpuupl. OCHOBHbBIE TOHSTHS.

5.  Bunael maTpui.

6. JluneiitHble onepaluy Hal MAaTPUIIAMHU.

7.  YMHOxeHHe MaTpuil. TpaHCTIOHUPOBAHUE MATPHII.

8. Ilonstue onpenenuTens.

9. CgaoiicTBa onpeeauTeneH.

10. MuwuHOpPBI, TOTOJHUTEIHHBIE MUHOPBI, AIre0OpandecKue T0MOJTHECHHUS.

11. Teopema Jlamiaca u ee Ce/ICTBHE.

12. TlonsiTne 0OpaTHON MaTPHIIHL.

13. HaxoxzaeHue oOpaTHOM MAaTPUIIBI.

14. TlonsiThe paHra MaTpUllbl. DJ€MEHTapHbIe TPE0oOPa30BAHMS MATPHULIBI.

15. JIuneiiHast 3aBUCUMOCTb U HE3aBUCUMOCTH CTPOK (CTOJIOIIOB) MaTpPHULIbI.

16. Teopema o 6a3UCHOM MHUHODE.

17. Cuctrembl JnuHEWHHbIX YypaBHeHHH. OcHOBHBIE TOHATHS. Teopema
Kponekepa-Kanemnu.

18. Pemenue cucTeM JIMHEWHBIX YPaBHEHUN MAaTPUIHBIM METOIOM.

19. Pemenue cuctem JIMHEWHBIX YpaBHEeHU MeTogoM Kpamepa.

20. Pemenue cucreM JTMHEHHBIX ypaBHEHHM MeTo0M ["aycca.

21. Cuctembl TUHEHHBIX OJTHOPOIHBIX YPAaBHEHUH.



22,

CDyHI[aMeHTaJIBHaSI CHCTCMa pCHIeHI/Iﬁ CHUCTEMBI JIMHEHMHBIX OJHOPOJHBIX

YPaBHEHUM.

23.

Cucrembl TMHEHHBIX HCOAHOPOJHBIX M ypaBHeHI/Iﬁ C N HCU3BCCTHBIMMU.

24. TloHsTHE MTMHEWHOTO MPOCTPAHCTBA.

25. JluneliHas 3aBUCUMOCTh M HE3aBUCHMOCTH JJIEMEHTOB JIMHEHHOTO
IPOCTPAHCTBA.

26. ba3zuc nuHEIHOTO MPOCTPAHCTRA.

27. CBs3b MEXy KOOpJMHATAMHU BEKTOpA B Pa3IMYHbIX Oa3ucax.

28. IloampocTpaHcTBa JIMHEHMHOTO MPOCTPAHCTBA.

29. TlonsTHe TUHEHHOTO oreparopa.

30. Marpura TMHEHHOTO orepaTopa.

31. CBs3b MeXy KOOpJMHATAMHU BEKTOpa U KOOpAMHATaAMU €ro odpasa.

32. IlpeobpazoBaHue MaTpHULIbI JUHEHHOTO ONlepaTopa Mpu NMepexoie K HOBOMY
Oazucy.

33. CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIC 3HAUCHHSI IMHEWHOTO OTIepaTopa.

34. XapaKTepuCTHUECKH MHOTOYJIEH JIMHEHHOTO omepaTopa.

35. JluaroHaam3upyeMoCTb JHHEHHOTO orepaTopa.

36. Ksagpatuunsie (OpMBI.

37. Kpurepuit CunbBecTpa.

2 Ilpumep 3K3aMeHANMOHHOIO OMJIeTa

bunet Nel
3amanne 1

Kommnekcubie unciia. OCHOBHBIC MTOHSITHS.

3amanue 2

Haxoxxnenne o0paTHON MaTpPHUIIHI.

3amanue 3
CBs13b M@Ky KOOPJIMHATAMHU BEKTOPA B Pa3IMYHBIX Oa3Hcax.

Kpurtepuu oueHKHu K 3a4ery

Ormerka "Ot1iaununo"

1. Jla" moNHBINA ¥ MPaBUIIBHBIN OTBET HA OCHOBE CAMOCTOSITEIbBHO U3yYEHHOTO

MaTtepualia v MPOBEJICHHBIX paHee JTJa0OpaTOPHBIX U MPAKTUUECKUX PaboT.

2. Marepuai NoHAT U U3yYEH.
3. Marepuan H3JI0KEH B ONPEACICHHOM JIOTMYECKON IOCJIEI0BATEIbHOCTH,

JIUTCPATYPHBIM A3BIKOM.

4. OTBET CAMOCTOSTEIbHBIMH.

Ot1merka "Xopomo"

1, 2, 3 — ananornyno orMmetke "OTINYHO".



5. JlonyuieHsl 2-3 HecylIeCTBEHHbIE OMIMOKH, UCTIPABIICHHBIE MO TPEOOBAHUIO

IpenoaBaresis, Ha0oaanack "mepoxoBaToCTh" B H3JI0KEHUN MaTepHaa.
Ot1meTtka "'Y10BI€TBOPUTEIHHO"

1. Y4eOHnbIii MaTepuai, B OCHOBHOM, U3JIOKEH TIOJIHO, HO TIPU 3TOM JOIYIICHBI
1-2 cyiecTBeHHbIE OIIHOKH.

2. OTBET HEMOJIHBIMA, XOTS U COOTBETCTBYET TpeOyemoil TiyOuHE, TOCTPOEH
HECBSI3HO.

Otmerka "HeynoB/jieTBOpUTEIBLHO"

1. He3nanue muim HenoHUMaHue OoJbIleil niaum HanboJee CylneCTBEHHON YacTu
y4eOHOTO MaTepuarna.

2. JlonyIieHbl CyIIEeCTBEHHbIE OINMOKU, KOTOPbIE HE HCIPABISAIOTCA MOCIE
YTOUYHSIOIIMX BOIIPOCOB, MaTEPHUAII U3JI0KEH HECBSZHO.

OueHouHbIE CPeACTBA IS TEKYILIEH aTTeCTAlNH
1. KonrpouabHasi padora
IIpuMep 3agaHNil KOHTPOJIbHOM PadoOTHI

3aoanue 1.Bpaucintb _
(=5 = 20)(=3 + 20)(2 + 40) (2 + 20) + ——— + (2 + 30)°.

+1

3aoanue 2:BLIUUCIATH
(16v2-16v2i)"*

230
2 =50 1
_ _| -4 —-6-3 0
3aoanue 3:Borauciuts |A|, ecnu A = 0 —51 -5
4 =55 1

3aoanue 4:Pemnth cucteMy MeToioM Kpamepa
—2x+4y—z=13;

—5x + 3y + 3za = 35;

—3x—7y+7z=19.

3adanue 5:Peminth CUCTEMY MAaTPUYHBIM METOAOM
5x 4+ 5y + 4z = 50;
—3x+2y+z=12;
—6x + 2y + 4z = 24.

3aoanue 6:Pemuth cuctemy metogom ['aycca



—x —5y—7z =35

{3x+2y—52=25;
S5x—y+6z=-7.

3aoanue 7:Pemnth cucteMy

—5x + 3y + 12z = 32;

{ —5x —4y + 19z = 39;
—5x — 11y + 26z = 46.

3adanue 8:Pemuth cuctemy

—2x — 2y + 12t = 0;

{3x+5y—4z—24t=0;
9% + 11y — 4z — 60t = 0.

3aoanue 9:Pemute ypaBHenne AX=B, raoe

A

—68 —75),B=(—18 23 )

20 =27

3aoanue 10:Pemnts ypaBuenue CYD=F, rie

o~

W

1.
2.

DR PR A

5 3 —-15 -15

KpuTepuu oleHKMKOHTPOJIbHOU PaGOThI

Otmerka "OTauyHo"

B pemienun 1 00bsICHEHUN HET OLIMOOK.

Xop peuieHust paloOHaIbHBIH.

Ecnu HeoOxoaumo, perieHre Nporu3BeIeHO HECKOJIbKUMH CIIOCOOAMM.

Jlony1ieHsl OITMOKH M0 HEBHUMATEJIBHOCTH (OTOBOPKH, OTIUCKH).
Ormerka "Xopomo"

Cy111eCTBEHHBIX OIIMOOK HET.

Jonyiiens! 1-2 HecyleCTBEHHbIE OIMOKU WM HETOJIHOE 00BbsSCHEHUE,

HNJIN UCIIOJIb30BAHHC 1CHOCO6aIHHISaHaHHBD(HGCKOHBKHX.

1.

OT1meTtka "'Y10BI€TBOPUTENBHO"
JlomytieHo He 6oJiee 0THON CYIIECTBEHHOUM OIMMOKH, 3aTTUCH HETIOTHBI,

HCTOYHOCTH.

2.

1.
2.

Perienre BRIOTHEHO € OMMOKAMU B MATEMAaTUYECKUX pacdeTax.
Otmerka "HeynoB/jieTBOpUTEIBHO"

Perienue ocymiecTBICHO TONBKO C TOMOIIBIO YUUTEIS.

JloTy1IeHbI CYIIECTBEHHBIE OIITHOKH.

Pemmenne n o0bsicCHEHNE TIOCTPOSHBI HE BEPHO.



Bonpocsl k 3a4ery (reomerpus)

1. BCKTOpBII OIIpCACIICHNUC, PABCHCTBO, CIMHUYHBIC BCKTOpPA, CJIIOKCHUC BCKTOPOB,

2.

B W

o1

~

10.

11.
12.
13.
14.
15.

16.

17.
18.

19.

20.
21,

22,
23.
24,
25.
26.

217.
28.

29.

YMHOXXEHHE BEKTOpa Ha YUCIO. |

CkaisipHOE TIIPOM3BEJIEHUE BEKTOPOB: OIPENEIEHHUE, CBOMCTBA, YTOJ MEXAY
BEKTOpaMH. 5

BekTopHoe npousseaeHue. CBONCTBa BEKTOPHOTO IPOU3BeAeHUsS. 6
CMmenanHoOe pou3BeAeHUE BEKTOPOB. CBOMCTBA CMEIIAHHOTO IPOU3BEACHUS
BekTop, ompezneneHue, Moaysb, paBEHCTBO, CBOICTBA OTHOLIEHMS «PaBHO»

BEKTOPOB.
Bexkropa. JleiicTBue Hax BekTopaMu. Pa3noskeHue BeKTopa 1o 6asucy.
Koopaunatsl BekTOpa. CBONCTBA koopauHaT. KoummHeapHOCTh 151

KOMIIJIAHAPHOCTH BEKTOPOB.
CBolicTBa BEKTOPHOI'O U CMELIAHHOTO IPOU3BEACHUS BEKTOPOB.

BektopHoe mnpousBeneHue BeKTOpOB. CBOMCTBA, BBIPAKEHUE BEKTOPHOTO
IIPOU3BEACHUS YEPE3 KOOPAUHATHI COMHOKUTENEH.

Komnuneapuele u KoMIiaHapHble BeKTOphl. HeoOXoaumple M 10CTaTOYHbBIE
YCHOBUSA. YTOJI MEXIY BEKTOPaMHU.

[Ipsimas B npocTpancTBe. CriocoObI 3a1aHusl. YTOJI MEXKAY NPSMBIMHU.

[Ipsimast HA TIJIOCKOCTH, HEMOJIHBIE YPABHEHUS ITPSMOM.

[ImockocTh B mpocTpaHcTBe. HenonHple ypaBHEHUS IIIOCKOCTH.

PaccTostHue OT TOYKH 10 IIPSAMOU Ha INIOCKOCTH.

VYroa Mexay NpsMbIMH, MEXKAY MPSIMON U IVIOCKOCTBIO (7151 pa3JInYHbIX BUIOB
3a/1aHusl IPSIMOM ).

[Tpsimast Ha MJIOCKOCTH, HEMOJHOE ypaBHEHUE MPSIMON, pa3lUyYHbIE CIOCOObI
3aJaHUsI IPSIMOU.

PaccrosiHMe OT TOUKH 10 ITPSMOM B POCTPAHCTBE

Pacnionoxxenue PSAMOi OTHOCHUTEJIBHO CHUCTEMBI KoopAuHaT(Ha
IJIOCKOCTH). YTII0BOM KO3 (UIIMEHT, TEOMETPUUYECKUIA CMBICI.

KaHnoHnueckoe ypaBHEHUE MPSIMOM B MPOCTPAHCTBE. YTJIOBBIE COOTHOILICHUS
MEXKy IPSIMBIMHU, MEXKIY IPSIMOM U TIOCKOCTBIO.

B3anmHoOe pacnonokeHue AByX NPsIMbIX B IPOCTPAHCTBE.

BoeiBog oOmiero ypaBHEHHsI MpSAMOM Ha IUIOCKOCTU. YpaBHEHUE MPSMOMl B
OTpE3Kax.

YcemoBuss  mapaJuIeNbHOCTH M MEPIEHAMKYISAPHOCTH  IPSAMBIX B
IPOCTPAHCTBE. YTOJ MEXKIY MPSIMOM U INIOCKOCTBIO.

dokanpHBIN painyc, SKCLIEHTPUCUTET U TUPEKTPUCHI TUTIEPOOIIBI.

dokanbHbIe paJnyChl TUIIEPOOJIBI.

OKCLEHTPUCUTET U (POKAJIbHBIE PaJANYChI AILTUIICA.

@dokanpHBIA TapaMeTp. YPaBHEHHE DOJUIMIICA W TUIMEPOOJbl B TMOJSPHBIX
KOOpAMHATaX.

dokanbHBINA apaMeTp dJUIUICA U TUIIEPOOIIBI.

[TapameTprueckoe NpPEACTABIECHUE JWUHWW, YPABHEHHE JIMHUM B TMOJISIPHBIX
KOOpAMHATAX.

VYpaBHeHue npsaMoil B HopManbHOU (opMme. [IpuBenenue oOiero ypaBHEeHUs
NPSAMOM K HOPMAJIBHOMY BHILY.



30. AcumnToTsl rutniepOoibl. [Tapabosia, BBIBOI ypaBHEHHS TapadoJIbI.

31. VYpaBHeHwus smumrica ,runepOoIIbl U napadoibl B MOJISPHBIX KOOPAUHATAX.

32. Beoluncnenue paccTOsHUS OT TUPEKTPUCHI JO COOTBETCTBYIOLIETO (PoKyca B
CJIy4ae 3JUIUIICA U TUIEePOOJIBI.

33. BbIBOA KAaHOHWYECKOTO YpaBHEHHsI MapadoIbl.

34. HccnenoBanue KaHOHUYECKOTO YPaBHEHHsI TUTIEPOOIIBI U AJUTUIICA.

35. OxpyxHocTh. Onpenenenue, o0mas Teopus.

OueHouHbIe CPEeACTBA IS TEKYLIEH aTTeCTANNH
1. KonrpoJuabHasi padora

IIpuMep KOHTPOJIBLHOI PadoThI

1. CocrtaBuTh ypaBHEHHME IIIOCKOCTH, MPOXOASIIEH 4Yepe3 JIMHHUIO IEPECEUEHUs IUIOCKOCTEH
2x—y—12z2-3=0 wu 3X+Y—72—-2=0u nepnenauxynspHoii IUIOCKOCTH
X+2y+5z2-1=0
2. HaiiTu ypaBHEHHE IJIOCKOCTH, IPOXOASILEH Yepe3 MPsIMYIO
X—2y+3z2-1=0
X—y+2+5=0

nepnenuKynspHo miockoctn 2X +2Y —2+5=0.

OueHkKa yMeHUs peliaTh 3a4a4u:
Otmerka "OTauyHo"
B pemienun 1 00bsICHEHUN HET OLIMOOK.
Xop pelieHus: paoHaIbHBIH.
Ecnu HeoO6xoaumo, perieHne npou3BeIeHO HECKOJIBKUMHU CTIOCOOaMH.
Jlomny1ieHbl OMOKH 110 HEBHUMATEIbHOCTH (OTOBOPKH, OMUCKH).
OtMmeTka "Xopomo"
1. Cy11ecTBEHHBIX OITHOOK HET.
2. Honyiiens! 1-2 HecyliecTBEHHbIE OIMOKU WM HETOJIHOE 00bsCHEHUE,
WIN KCIOJIb30BaHue 1 crocoba npu 3aJaHHBIX HECKOJIbKHUX.
OTmeTka "'Y10BJIETBOPUTEILHO"

e

1. JonyiieHo He 60Jiee OJTHON CYIIECTBEHHON OIIMOKHU, 3aIUCH HETMOJIHBI,
HETOYHOCTH.
2. Perienre BRIIOTHEHO ¢ OMTUOKAMHU B MATEMAaTUYECKUX pacueTax.
Otmerka "HeynoB/jieTBOPUTEIBHO"
1. Pemenue ocyiecTBIeHO TOJNIBKO C MOMOIIBIO YUUTES.
2. Jlonmy1eHbl CynIeCTBEHHbIE OLIUOKH.

3. Pemenne n 00bsICHEHNE TTOCTPOCHBI HE BEPHO.



2. Tect

Ilpumep 3a0anuit mecma no meme «Cucmemvl KOOpOUHAM HA NIOCKOCMU U
6 npocmpancmee. Bekmopnasa anzeopa»

1. Touka M 3amana monsipHeiMH KoopauHatamu (1; 3m/4). EE mexapToBsl
KOOPJIMHATHI:

1.) (-V2/2:\2/2);

2.) (-N2/2; \2/2);

3.) (1;V2/2);

4.) (1; -N2/2).

2. Bekropeia= (1; 2; 0),b = (3; -1; 1),c = (0; 1; 1) sBustroTCs:
1.) TMHEHHO 3aBUCUMBIMH;

2.) TMHEWHO HE3aBUCUMBIMU,

3.) KOJJIMHEapHBIMU;

4.) KOMIUTaHAPHBIMH.

3. JInHEWHO 3aBUCUMBIMU SIBJISIFOTCSI BEKTOPBI:
1)a(1;3),b (3 1),

2.)a(1;3),b(3;2);

3.)a(-6; 4), b (3; -2);

4.)a (6;4), b (3; -2);

4. laubl BekTophl @ = (2; -1; -2) u b= (8; -4; 0), BexTop C=2au d = b - a, Torna
yroJl MEKIy BekTopamu Cu d paBeH:
1.)580; 2.)560; 3.)520;  4.)500.

5. Bekroper ai=(l; 3; 1; 3), a>=(2; 1; 1; 2) naz=(3; -1; 1; 1) saBasroTcs:
1.) 6azucHBIMU;

2.) 3aBUCHMBIMH;

3.) He3aBUCUMBIMU;

4.) paBHBIMU.

6.a=(5; -1; 6) u b= (6; 3; -3), Torna npoekius BekTopa a Ha b paBHa:
1) (1/9)V54; 2)9A54; 3)9/6; 4.)6/\54.

7. Bepumabl nupaMuibl HaxoasTcest B Toukax A (2; 3;4), B (4;7; 3), C (1; 2; 2),
D (-2; 0; -1), Toraa miomans rpanu ABC paBHa:
1)N110;  2)10;  3.)2/110;  4.)~110/2.

8. BeprmHbl mupaMu bl HaxoAsaTes B Toukax A (2; 3;4), B (4; 7; 3), C (1; 2; 2),
D (-2; 0; -1), Torna 00beM MUPaMUIbI PABEH:
1)10; 2)11; 3)12; 4)13.



Hpumep 3a0anuii mecma no meme «Ananumuueckasn ceomempus Ha
njiockocmu))

1. Yron Mexmay nmpsSMbIMH HAXOAUTCS IO (hopmyJie:
Do =-1/kz;2.)p=kz;  3)tgo= (k2 — k)/(1 + kika);  4.)o =7/2.

2. OCTpblIid yroJl MeKy IpsIMbIMU y = -3X + 7 'y = 2x + | paBeH:
1)n/3;  2)ald; 3)all2;  4.)nl6.

3. YpaBHenue npsiMmou, npoxojsiieid uepe3 Touku M (-1;3), N (2;5) umeer Bua:
1.)2x+ 3y -11=0;

2)X+3y+4=0;

3.)2x -3y + 11 =0;

4)2x-y+11=0.

4. Pacctostaue ot Touku M (1; 2) no npsimoit 20x — 21y — 58 = 0 paBHO:
1)3; 2)25; 3)15; 4.)80/29.

5. KoopIMHATBI HEHTPa OKPYKHOCTH X2+ Y2 = 2X + 4y — 4:
1)(2;1);  2)(-1-2);  3.)(1;2);4.)(3;0).

6. Paguyc okpyxxHOCTH X°+ Y2 = 2X + 4y — 4:
1)2; 2)1; 3)3; 4.)4.

7. YpaBHEHHE TPSMOM, MPOXonsmeld yepe3 Touky M (-2;-5) mapaienbHO
npsamon 3x +4y + 2 =0, umeer BUA!

1)3x—4y +3=0;

2.)3x+4y +14 =0;

3.)3x+4y +26=0;

4.)4x + 3y +26 =0.

8. YpaBHeHue npsmMoit, mpoxosiiei yepe3 Touky M (-2;-5) nepneHauKyIspHo
npsimoii 3x +4y + 2 = 0 umeer BuA:

1)4x+3y-7=0;

2)4x-3y—-7=0;

3)3x—-4y +7=0;

4)4x—-3y—-8=0.

9. Kpusas 16x%+ 25y? = 9 sBnsercs:
1.)annurcom;2. )runiep6oioit; 3. )napadosioit;4.)OKpy>KHOCTHIO.

10. Kpusas 3x*- y? — 12 = 0 saBnsercs:
1.)ammuncom; 2. )runep0osioit; 3. )mapadoiioit;4. ) OKpy>KHOCTBIO.



11. Kpusasy? = 8xsapnsercs:
1.)ammuncom; 2.)runep6oiioit; 3.)napadosoii; 4.)OKpyKHOCTHIO.

12. Kpupas x>+ y? = 2x + 4y — 4 apnsercs:
1.)ammuncom; 2.)rumnep6oi1oit; 3.)napadosoii; 4.)OKpyKHOCTHIO.

13. [TapameTpruueckue ypaBHEHHMs JJLIUIICA UMEIOT BUA!
1.)x=acos(t), y=asin(t);

2.)x=acos(t), y=bsin(t);

3.)x=r(t —sin(t)), y=r(1 — cos(t));

4.)x= alcos(t), y=btg(t).

14. [TapameTpruuecKkue ypaBHEHHS OKPYKHOCTH UMEIOT BUA!
1.)x=acos(t), y=asin(t);

2.)x=acos(t), y=bsin(t);

3.)x=r(t —sin(t)), y=r(1 — cos(t));

4.)x= alcos(t), y=btg(t).

KpuTtepun o1ieHKH TeCTHPOBAHUA
OrneHuBaHue MPOBOAUTCS M0 YETHIPHAAIATHOATBHOM IIKaJIE.
Ommemxa "Omauyno”
[To pesynpraTtam paboTsl HaOpaHo 14 GaIoB.
Ommemxka "Xopowo"
[To pesynpTaTtam paboTsl HaOpaHo 11-13 GamioB.
Ommemxka "Yooeremsopumenvro"
[To pesynbraTtam pabotsl HaOpano 7-10 6anmos.
Ommemxka "Heyodosnemseopumenvro"
[To pe3ynpTaTaM paboThl HAOpaHO MeHee / OaIoB.

Ilpumep 3adanuii mecma no meme «Ananumuueckas zeomempusn @
npocmpancmaee.

1. ITmockocTh 3X — 4y + 5z — 60 = 0 oTCeKaeT Ha OCSIX KOOPAMHAT «OTPE3KN:
1)a=20,b=-15c¢c=12;

2)a=10,b=-1,c=12;

3.)a=20,b=-15, c=1;

4.)a=30,b=-10,c=12.

2. Paccrosnue ot Touku M(4; 3; 6) o miiockoctu 2X — Y —2z —8=0 paBHO:
1.)10;2.)7;  3.)5; 4.3

3. Paccrosinue Mexay miaockocTsiMu X +2y —2z —1=0 u X +2y -2z +5=0:
1.)5;2)4; 3)3; 4.2



4. PaccTosiHME MEXAY IUIOCKOCTSIMU 2X + Y —2Z —1=0 u 2X + y -2z +5=0:
1.)5;2)4; 3)3;, 4.2

5. JlnuHa meprneHauKyispa, OmyIeHHOTO U3 Hadaida KOOPAMHAT Ha MJIOCKOCTh
X +2y -2z —1=0, paBHa
1)1/3;  2)2/3; 3)1; 4)2.

6. Cucrema ypaBuenuit {X; + 2X, = 5; 3X; + X3 = 9; X, + 2X3 = 8} onpenenser:
1.)Tpu B3aMMHO MapajIeIbHbIC MIOCKOCTH;

2.)TpH B3aUMHO TMEPIECHINKYIIPHBIE TNIOCKOCTH;

3.)TpH TUTOCKOCTH, MEPECEKAIOIINECs B OJJHOM TOUKE;

4.)TpH TUIOCKOCTH, TIEPECEKAIOIINUECS O PSIMOH.

7. JnvHa nepneHauKyispa, OMyIIeHHOTO0 U3 Hayajla KOOPAWHAT Ha MIOCKOCTh
X +2y—3z—1=0 paBHa:
1.) IN14;2.)2N14;  3)1;  4)14.

8. ITnockocth 3X—4y+5z—120=0 oTcexaeT Ha OCSIX KOOPJAUHAT «OTPE3KN '
1.)a=20, b=-15, c=12;

2.)a=40, b=-30, c=24;

3.)a=20, b=-15, c=1,

4.)a=30,b=-10,c=12.

9. Paccrosinue ot Touku M(4; 3; 1) no minockoctu 2X—y—22—8=0 paBHO:
1)3; 2)5; 3)5/3; 4.)-5/3.

10. ITnockocth 2X—4y+5z2—120=0 oTcekaeT Ha OCSIX KOOPJIUHAT «OTPE3KN '
1.)a=20, b=-15, c=12;

2.)a=40, b=30, c=24;

3.)a=20, b=-15, c=1;

4.)a=60,b=-30,c=24.

KpuTtepum onieHKH TeCTUPOBAHUSA
OrneHnBaHNEe MPOBOJIUTCS T10 ACCATHOATBHOM TIKaJIe.
Ommemxka "Omauuno”
[To pesynpraTtam paboTsl HaOpaHo 10 6amIoB.
Ommemxa "Xopowo"
[To pesynpTaTam paboTsl HaOpaHo 8-9 Gamos.
Ommemxka "Yooeremsopumenvro"
I[To pe3ynpTaTaM paboThl HAOpaHO -7 OaIIOB.
Ommemxka "Heyoosnemseopumenvro'
[To pe3ynpTaTaM paboThl HAOpaHO MEHEe S OaIIOB.

!



MeToauyecKkue yKazaHusi K pellleHUIO 32/1a4 BEeKTOPHOil ajiredpe

Jlist  oTBIEYEHHOTO W300paXeHUsI KOHKPETHBIX BEKTOPHBIX  BEIMYWH
UCIIOJIB3YIOTCS

BEKTOpHI. BekTOopoM (reoMeTpruYecKUM) HA3hIBACTCS HAMPABICHHBINH OTPE30K
IIPSAMOM.

JIBa BeKTOpa HAa3bIBAIOTCS PABHBIMHU, €CJIM OHU COHAIpaBJE€Hbl M HMEIOT
OJIMHAKOBYIO JIJIUHY

. [Tono>xeHne HayaIbHON TOYKH TaKHMX BEKTOPOB HE UTPaeT HUKAKOU POJIH.

[TosToMy reoMeTpuuecKre BEKTOPhI HA3bIBAIOTCSI CBOOOIHBIMHU.

[Ipu u3ydyenun tembl «BekTopHas anrebpa» CTYIEHTY CleayeT oOpaTuTh
BHUMaHHE Ha

HIDKE PACCMOTPEHHBIE BOIIPOCHI.

1. JIuneliHbIC OlepaIiy HaJl BEKTOPaMH (CIIOKCHHUE, BEIYUTAHUE, YMHOKCHHEC
Ha YHCIIO).

BexTopbl HEOOX0IMMO YMETh CKIIAbIBATh KakK IO MPABHITY TPEYTOIbHUKA, TaK

" 110
IPaBUIY HapajjieorpaMMa.
2. JluneiiHas koMOwHamwsi  BEKTOpoB. JIWHEWHas 3aBUCHMOCTh U
HE3aBUCUMOCTb
BeKTOpOB. basucHbie BekTOphI. JIekapToB Oasuc.
[Tpumep 1.2.1. Yka3zath npu Kakux 3HAUYCHHSIX O U [3 BO3MOYKHO PABCHCTBO
aa+pb=0, tne a° u b° eAMHUYHBIC BEKTOPHI
(@°=a/ |a|, b°=b /|b] ). s perenus npuseaeHHOM 331241 HEOOXOAUMO
paccMOTPETh BO3MOXKHOE PACITONIOKEHHE BEKTOPOB @ U b :

b

Y
Y
=
1
'

Puc .1.2.1 Puc .1.2.2

Puc .1.2.3

a) BEKTOpbI a 1 bconanpasiensl (Puc. 1.2.1), Toraa a=-p;

b) BEKTOPHI @ 1 b KIMEIOT MPOTHUBOIIOJIOKHOE HanpasiacHue (puc.1.2.2).

B stom ciiyuae o= ;

) BEKTOPHI a u b 00pasyroT mexay coboit yroa ¢. [Ipu atom yron

¢ otauyeH ot 0 u T paauax (puc.1.2.3). [IpuBenieHHOE B yCIOBUM

PaBEHCTBO BO3MOKHO JIUIIb TTpH a=P=0.

PaccmoTpennbii mpuMep Haet npeACTaBICHUE O JIMHEWHON 3aBUCUMOCTH U

HE3aBUCHUMOCTH BEKTOpPOB (BaKHEiIIee TMojiokeHue TeMbl «BekTopHas
anredpay).

JIuneitHoW KoMOuHaruel n Bektopos xi(i=1,n)



Ha3bIBACTCs CyMMa HpOI/ISBe,Z[eHI/Iﬁ 9THUX BCKTOPOB Ha I[CﬁCTBPITGJIBHBIG quciia

i (i=1,n), a UMEHHO

F2

Do = AN Fajx, Fatax, (1.2.1)
i=1
(B paccmoTpenHOM npuMepe 3amrcaHa JMHeHas KoMOuHaIus 2* e IMHUYHBIX
BEKTOpOB a°u b°) .
Bekropsi xj (i=1,n) Ha3pIBAIOTCS TUHEWHO-3aBUCUMBIMH, €CITH HX
nuHelHas komOuHanus (1.2.1) paBHa Hym0, a cpeau K03 HUITUESHTOB a;
(i=l,n) umeercs xoTst OB OJTUH OTIIMUHEIN OT HYJs. Ha puc. 1.2 .1-1. 2. 2
M300pakeHbl J1Ba JTUHEHHO 3aBHUCUMBIX BeKTOpa. OHM MOTYT OBITh pacroJo-

JKEHBI HA OJTHOU

MPsAMOiA, MO0 Ha MapajuIeIbHbIX MPSAMBIX.
JIBa BEKTOpa, pacIOJIOKEHHbIE Ha OJHOM JIMOO Ha JABYX MapajlielbHbIX

IIPAMBIX, HA3bIBAIOTCA

KOJUIMHEAPHBIMH.
VcroBUE KOITMHEApHOCTHBEKTOPOBa = Ab , 20e AIR.

Ecnu Tpu BeKTOpa pacnosio;KeHbl B OHOM JINOO B MapayliebHbIX
IUIOCKOCTAX, TO OHU Ha3bIBAIOTCSI KOMIIJIaHAPHBIMU.

KommmanapHbie BEKTOpBI JUHEHHO 3aBUCMMBI. HeoOxoaumoe u g1octatouHoe

YCIIOBHE -

TOM

KOMILJTAHAPHOCTH BEKTOPOB:
c=oaa+pb.

BexkTops! X; (1=],n) Ha3bIBalOTCS JINHEWHO-HE3aBUCUMBIMU, €CIIM PABEHCTBO
HYJII0 UX JTUHEHHOM koMOuHaim (1.2.1) BO3MOXKHO JIMIIIL B TOM cliydae, Korja
ko3 uimenTs ai(i=l,n) ogHOBpemeHHO paBHEI 0.

Cinyyail AByX JINHEITHO-HE3aBUCHUMBIX BEKTOPOB MPEICTABJICH Ha

puc. 1.2.3 (nmuneitHas komOuHaNMsi0a+b paBHa HYJIO JIUIIb TIPU
OJTHOBPEMEHHOM OOpaIlieHHH B HOJIb & U J3) .

[Tpumep 1.2.2. BekTopsl a,b, cHEKOMIUTAHAPHBI (JTUHEHHO HE3aBUCHMBI).
JlokazaTh, yTO BeKTOpsl M=a+2b-c, n=3a-b+c wu p=a+5b-3c
KOMIUIAHAPHBI U HAUTU UX JIMHEMHYIO 3aBUCUMOCTD.

[TpupaBHsieM K HYJIIO JIMHEHHYIO KOMOWHAIIUIO BEKTOPOB m,n,p (am+
pn+yk =0) 1 moacTaBUM B PaBEHCTBO Pa3JI0KEHUSI BEKTOPOB 11, 71,D

o BEKTOpam a, b,c .

a(a+ 2b- ¢)+f(3a- b+ ¢)+y(-a+5b-3c)=(a+3p -

y)a+(2 a - f+5 y)b+(- a+ p-3 y)c=0

PaBeHCTBO HyJIO JIMHEMHOW KOMOWHAIIMKM BEKTOPOB d,b,c BOBMOXKHO JIUIIbL B

cirydae, Koraa KodhGUImeHTs! THHEHHON KOMOWHAIIUY paBHBI HYJTI0. M3 3TOTO

yCJIOBUSA

MOJIy4aeM CUCTEMY JIMHEWHBIX alreOpandecKuX ypaBHEHUH, KOTOPYIO pelTuM

MetoznoM ['ayca

(mpumep 1.1.11)



a+35-

2a- B+5¥y=0
—c}:+ﬁ 3}’ 0
1 1 1 3 -1 1 3 -1
A= 0 7~n—11~ﬂ—11~[[1}_31‘11}
0 -4 o 1 -1 0o 0 0
a=38= =—2C
reA=2-f= 4 f=C ,CeR
y= C’ y=C

KoadduimenTs! paBHO# HYTIO TUHEHHOW KOMOMHALIUN BEKTOPOB /1,1, p MOTYT
OBITH

OTJIMYHBI OT HYJIf, CJIEIOBATEIILHO BEKTOPHI 71,1, p TUHEHHO 3aBUCHUMBI

(xommutanapusl). [ToacraBnsis a, f, y B paBEHCTBO

am~+pn+yp=0u cokpamas Ha C, monyuum -2m+ n+k =0 .

C mnoHSATHEM JMHENHONW HE3aBUCUMOCTH BEKTOPOB TECHO CBSI3aHO TaKoOe
dbyHIaMeHTalIbHOE

MOHSTHE KaK 0a3uc.

bazucom Ha mmockoctu (Q HaszpiBaeTcs Jr00as yropsimodeHHas mapa
HEKOJUTMHEAPHBIX

BEKTOPOB, MapajuieNbHbIX I1ockocT Q. JIt000it BekTOp C,

napayieNbHbIN MII0cKoCcTH (Q, MOKHO MPEACTaBUTh B BUJle c= aa+ fb.

ba3ucom B TpexmMepHOM MPOCTPAHCTBE HA3BIBAETCS JIIOOAsl yHOPSAAOYECHHAS
TpOMKa

HEKOMIUIaHAPHBIX (JIMHEWHO-HE3aBUCUMBIX) BEKTOpOB. Eciu a,b,c- 6a3uc B

NPOCTPAHCTBE, TO JIIOOOW BeKTOp O MPOCTpaHCTBA MOXKHO €IUHCTBEHHBIM
oOpazom

Pa3JIOKUTH 1O ITOMY 0azucy 1o dhopmyiie:

d= aa+ pb+yc

JlexapToBbIM 6a3UCOM Ha MIOCKOCTH (pMc 1.2.4) HAa3BIBAIOTCS /1B €IMHUYHBIX,

B3aMMHO-TICpIICHANKYJIApHBIX BekTopa 1 u | (| 1| = [j| =1,

I"] ), COBMMagaroMX ¢ MOJ0KUTEIBHBIM HanpasjacHueM oceit OX u OY

COOTBETCTBEHHO.

t ’

=

l

puc.1.2.4 puc.1.2.5

JIto60¥1 BEKTOp IUJIOCKOCTHA MOXKET OBbITh €IMHCTBEHHBIM 00pa3oM
MIPE/ICTABJICH B

BUJIE a=axi+ay | , e Yrcia ax

U @y Ha3bIBAIOTCSI KOOPAUHATAMH BEKTOpA a .

JlexapToBBIM 0a3ucOM B MPOCTpaHCTBeE (puc.1.2.5.) HA3BIBAIOTCS TpU

¢IMHUYHBIX B3aMMHOIICPIICHANKYIIPHBIX BEKTOpa 1,],K, cCoBIamaromux ¢



noJIoKUTeNbHBIM HanparieHueM oceit OX,0Y u OZ cooTBeTcTBeHHO. JI1000i

BEKTOPA MOKET OBITh €TMHCTBEHHBIM 00pa30M IPEICTABIICH B BUJIC

a=axi+ay,+ak , roe uncna ay

, Gy , A;HA3BIBAIOTCS] KOOPAUHATAMH BEKTOPA d.

Eciu BekTop a=AB 3amaercs KOOpAUHATAMH HAYaJIbHOW TOUKH A(Xa

, Ya, Za) 1 KOHeUHOH B(Xp, ¥

by Zb), TO €r0 KOOPJAWHATHI HMCIOT BHI:

a=(Xp-Xa, Yb~Ya, Zb-Za)-

JIBa BekTOpa @ 1 b paBHBI B TOM U TOJIBKO B TOM Cllydae, KOria

KOOPJIMHATHI X PaBHBI, T.€. ax=Dyx, ay=D

ys 87=D.

3.CkanspHoe Ipou3BeIcHUE BEKTOPOB. CKAISIPHBIM ITPOU3BEICHUEM BEKTOPOB

a n b HaspIBaeTCs yuCIIO paBHOE MPOU3BEICHUIO ITMH ATHX BEKTOPOB Ha

KOCHHYC yIJla MEXAY HUMH, T.€.

a b=|a||b|cos(a,b)

(1.2.2)

N3 dpopmynsl (1.2.2) nsg HEHyJIEBBIX BEKTOPOB MOKHO BBIYHMCIUTH KOCHUHYC
yIJia MeXy

BEKTOpaMu

ab

la| &
JlnrHa BexTopa |a| onpenensiercs mo ¢popmysie
|a| = ’\"E
(1.24)
N3 cBOMCTB CKaJIsIpHOrO MPOU3BEICHUS CIEAYET 00paTUTh BHUMAHKE
Ha KOMMYTaTUBHBIH (II€peCTaHOBOYHBIN) 3aKOH ab=ba.
./ TIpumep 1.2.3. BeIYUCIUTD yroi MKy BEKTOpaMu a 1 D , €CIIN
a=2m+ 3n, b=m-2n, |m|=2, |n|=3, (Mm,n)=
n/3 . Yroa Mexay BeKTopaMu BeIYHCIseTcs 1mo dopmyire (1.2.3).

(1.2.3)

cos(a,b) =

(2m+3n)(m-2n)=2mm-4-mn+3nm-6nn=2mm-mn-6nn=2-2-3-cos0-2-3-cos(
n/3)--6-3-3-c050=12-3-54=-45;

|al=+faa = \J@m+3m)? =Jam? +12mn+9n® = J4-4+12-6-%+9-9 - 133;

|b|=q%=4(m—2ﬂ)2 =\./m2—4mrz+4ﬂ2 =J4—4-6-%+4-9=J2_8;
— 45 —45
TarxHm odpazom,cosiad) = = s (ab) = m—arccos 3 .
P @) 28133 /4724 (at) fl/wm)

[TpenmoiokuM B MPOCTPAHCTBE 3a/1aH JeKapToB 0a3uc { i, |, K } u 1a BekTopa
a=ai+ayjt+ak,b=Dbi+byj+bk.

B nexaproBom 0Oasuce CKalsIpHOE MMPOM3BEICHUE BEKTOPOB U JJTMHA BEKTOPA
BBIYUCIISIOTCS IO (hOpMYyJIaM:

a b = ab,+ aby + ab



z
(1.2.5)
al :«_@= afi +a§,+a§

VYciaoBue neprneHIuKyIspHOCTA BEKTOPOB: ab=0 unu
axby+ ayby + a;b,

=0

(1.2.7)

YcnoBre KOJUNIMHEAPHOCTH BEKTOPOB:

'jx_a}’ dz
B b, b

x ¥ z

(1.2.6)

a=\b wum
(1.2.8)
[Ipumep 1.2.4. Ilpu kakoM 3HaU€HUU o BEKTOpHI &(2,3,4) u

b(3, a,-1) nepneHAUKYIAPHBI?

Ucnonesys (1.2.7), umeem ab=6+3a. -4=0 wim 3a =-2 , a =-2/3
[Tpumep1.2.5.ITpu kakux 3HaUeHUSIX o U  BeKTOpHI a(2,4,

a) u b(4,B,1)konmuHeapHbI?

Hcnonb3ys yclioBre KOJUIMHEApHOCTH BeKTOpoB (1.2.8), mmeem:
2/4=4/B=0/1. Otkyna 4/B =1/2 vmm o/1=1/2, B

=8, a0=1/2

[Tpumep 1.2. 6. Haiitu BekTop b, kommureapusiit BekTopy a(l,-2,-2)
o0Opa3yroIInii ¢ OPTOM | OCTPBIN yroJl U uMeroIui Jmny |b| =15.
[TycTs BekTop b mmeer koopamHaTh! by, by, b

2, VI3 ycnoBust kosumuHeapHocTH (1.2.8) umeem b = Aa

wm by =Aax=A, by

= Aay,=-2\ , b,=ha

=2\

ITo bopmyine (1.2.6) Beruucsiem

[bl= b2 402 +b2 =B +a 4 + 44 =94 =3| A|=15.

Otkyna [A=5 wnu A=£5. TToayyaem aBa BekTopa b; by

(5,-10,-10) u b, (-5,10,10). Tak yroa Mexmy Bekropom b

¥ OPTOM JocTpsIid, To COS(D,j)>0 u koopaunara by

>(). [TosToMy B KauecTBe BekTopa b BeiOMpaeMm BekTop by

T.e. b =-5i+10 j+10k .

4. BekTOpHOE MpoOU3Be/IeHNE BEKTOPOB.

Heo6xoauMo 00OpaTuTh BHUMaHUE CTYCHTOB Ha ONpPEICICHUE MPaBOH U Jie-
BOW TPOEK

BeKTOpOB (puc.1.2.6 u 1.2.7).




Puc.1.2.6

Puc.1.2.7

Tpoiika HeKOMITTTAaHAPHBIX BEKTOPOB &,0,C Ha3bpiBaeTcs npaBoi (puc.1.2.6) wim

neBoit (puc.1.2.7), ecnu Oyayuu IpUBEACHBI K 00IIEMY HAa4aTy, 3TH BEKTOPHI

pacrmojaraioTcs TaK, KaKk MOTYT OBIThb pPAacloJ0XEeHbl COOTBETCTBEHHO
OOJIBIIION,

YKa3aTeNbHBIA U CPETHUM MaJbLbl IPaBoi (JIEBOW) PYKH.

BekTopHBIM Ipor3BeIcHHEM BEKTOPOB ¢ U D Ha3bIBaeTCs BEKTOD c,

KOTOPBIN 0003HAYACTCSI CHMBOJIOM ¢=a D U yoBieTBOpsieT

CJIEYIOIIUM TPEM YCIIOBUSM:

1) BEeKTOp ¢ MepIeHIUKYISPEH IOCKOCTH BEKTOPOB a U b;

2)o0pasyeT ¢ BEKTOpamu a u b npaByo TpOiiKy;

#3)InuHa BEKTOpa ¢

YHCJIEHHO paBHa IUIOLIAAM MapajijiesiorpaMmma, IOCTPOSHHOIO Ha BEKTOpax d

u b, T.e.

= [a]>]blsin(a b)

(1.2.9)

W3 cBOMCTB BEKTOPHOTO MPOU3BEIACHHS CIIEAyET 00paTUTh BHUMaHUE Ha

AHTHUKOMMYTaTHBHOCTS, T.¢. & b=-b"a

S

[Ipumep 1. 2.7. BpluucauTh IIOMaAb TPEYTOJbHUKA, MOCTPOEHHOIO Ha
BEKTOpax

a=2m+nub =m-n, ecmu |m|=2, |n|=1, (m,n)=

/6

Brorauciaum BCKTOPHOC IIPOMU3BCACHHUC BCKTOPOB a, u b N BOCIIOJIB3YyCMCA
dbopmymoii (1.2.9)
a’b=2m+ n)-(m- n)=2m m- 2m’n+n"m-»n"n =0-3m"n-0=-3m"n
1 3 . 3
—|axb|= 221-sinZ = —(edz)
12 32 6 2
Sy = — Sy = — (20
# 3 map 4 ( )

szap =

B nexaproBom 6a3uce { 1,j,kK} BekTOpHOE IIPOU3BEICHUE BEKTOPOB a(dx, Ay, d;) U
b(by, by ,b;) BeruKCHsETCS IO hopMYyITE

ik
axb=la, ay 4a; (1.2.10)
by By by

[Mpumep1.2.8. Haiitn koopauHatet Bektopa b=(by,by,b,
), €CJIM OH NEPIECHANKYISIPEH BekTopaM a; (2,-3,1) n a



2 (1,-2,3) 1 yI0BJCTBOPSIET YCIOBHIO;

b(i +2j-7k) = 10.

BekTop b neprnenukysipen Bektopam aj 1 az. [lo3ToMy ero Mo>KHO HCKaTh B
BUJIC:

i J ok
b=MNa xa))=A42 -3 1=A-Ti-57-kxb=-7A4-54-Ak
1 -2 3

Y nosnerBopumM yciosuro b(i + 2j-7k)=10; -7\ -10A +

7h =10; -10A=10, A=-1.

Taxum oOpa3om BekTop umeeT Bua: b= 7i+5j+k.

[Tpumep 1.2.9.BpramcnuTh IUIOMIAAL TPEYTOJIbHHUKA, BEPITUHBI KOTOPOTO
PacToIOKEHBI B

toukax A(1,2,3), B(2,1,-1), C(3,-1,1).

Saasc =1/2 |ABxAC|.Beruucnum koopauHatel BektopoB AB u AC u

BeKTOpHOE npou3Beaenue AB AC .

A 4
AB = AB(,~1,-4); AC = AC(2,-3,-2); ABxAC =1 -1 -4|=-10i-6-k

2 -3 -2
1 1
ST =Eﬂﬁ1ﬂ2 +6% +1= E«#i3:f (€3?)

5.CMmemaHHoOe npou3BeeHNe TPeX BEKTOPOB.

CMemaHHBIM ~ TIPOM3BEIICHUEM TPEX BEKTOPOB a,b,cHA3bIBACTCA YHUCIIO,
KOTOpOE

o0o03HavaeTcss CAUMBOJIOM axb-c¢ (cMemanHOe MPOU3BeIeHNEe HHOT/Ia

HAa3bIBAIOT BEKTOPHO-CKAISPHBIM).

Ecnu BexTOpHI @, b, cHEKOMITTTaHAPHBI, TO CMEIIAHHOE TIPOU3BEACHHUE

"b-c paBHO 00BbEMY MapasIeenuIeaa, MOCTPOSHHOTO Ha BEKTOPax

a,b,c,B39TOMY €O 3HaKOM "+", eCJii yHopsiloueHHasi TPOKa BEKTOPOB a,b,c

-paBasi, ¥ CO 3HAKOM "-", eciu 3Ta TpoWKa - JieBasl.

N3 CcBOWMCTB CMENIAaHHOTO MPOU3BEACHHS TPEX BEKTOPOB CIIEAYET OTMETHUTH
CJIEIYIOIIHE:

1)mpu KpyroBoi mepecTaHOBKE BEKTOPOB CMEIIAHHOE MPOU3BEIACHUE HE Me-
HseTcA, T.€. (

axb)x ¢ = (cxa)x b = (bxc) x a,

2)ecmd B CMECIIAHHOM IIPOW3BEICHUM IIOMEHSATh MECTaMH JBa COCCIHHX
COMHOYHUTEJIS, TO

POU3BEICHUE U3MEHUT 3HaK, T.e. (axh) X ¢ = -(ax

c)xb;

3) cMmemiaHHOE MPOWM3BECHWE PABHO HYNIO TOTJa M TOJBKO TOT/A, KOTAa
BEKTOPBI

KOMITJIaHAPHBI, T.€. YCIIOBUEM KOMIUTAHAPHOCTH BEKTOPOB SIBJISICTCS PABEHCTBO
HYJTIO

CMEIIaHHOTO MPOU3BEICHUS STUX BEKTOPOB.

CMmemaHHOe TPOU3BEICHHE BEKTOPOB B JEKApPTOBOM Oaswmce



{i.},k}.Ecmm a(ay, ay, a,), b(by, by, b;,) u c¢(cy, ¢y, C;), TO
ay ay dg

(axb)-c=py b, b, (1.2.11)
Cx Cy Cg

Cr Cy C
YcloBre KOMILIaHAPHOCTH BekTopos |+~ 7% (1.2.12)

Hau6omee PaCIIpOCTPAHCHHBIC 3aa49u, PCIIACMBIC IIPU ITOMOIIIU CMCIIAHHOI'O

IMPONU3BCACHHUA:

1 )HaiiTu 00beM MapasienenuIea, MIOCTPOCHHOT0 Ha BEKTOpax a,b,c:
V=laxbxc|,
2) HaiiTu 00beM TeTpadipa, IOCTPOSHHOTO Ha BEKTOpax a,b,c:
V=1/6 (lax bxc|)
3) npoBepHUTh KOMILJIAaHAPHBI JIU BEKTOPHI 4, b,c,ecima X bx
¢=0, TO BEKTOPbI KOMILJIaHAPHBI, ecira X bX ¢’ (),
TO BEKTOPHI HEKOMILIAHAPHBI,
4)IpOoBEPUTH NIPABYIO UJIK JIEBYIO TPOMKY 00pa3yroT BEKTOPHI &, b,c,

>0 -Tpolika BEKTOPOB - IIpaBas ,
axbxc=
<0 - Tpoiika BEeKTOpPOB JieBasl.
3ameuaHue: CMEIIaHHOE IPOU3BEACHUE BEKTOPOB  a,b,c, KaK MpaBuUIIo,
3aIllUChIBAIOT B BUIE a X bX ¢ .
[Tpumep1.2.10. Beruucnute anuny BoIcOTH TeTpadapa ABCD, npoBenennyo

u3
BepirHbl D k ocHOBaHu0 ABC, eciy BepUIMHbBI TETpa’Apa UMEIOT
KOOPJAMHATHI:
A (1,2,0), B(2,1,1), C(0,-3,-1), D(3,3,4). Haitnem koopArHATHI BEKTOPOB,
BBIXOJISIIIIMX U3 BEPUIUHBIA
AB(1,-1,1), AC(-1,-5,-1), AD(2,1,4), Vienp=16(|ABXAC*XAD)); Vierp
=1/3(Spasc*Hp);

3y
Soasc=1/2 (JAB’AC|); Hp="£43C . Orcioma




1 -1 1 1 -1 1
mep=l—1 5 ~1=Lp -6 D:l‘_ﬁg ;HZZ(EC}E)
62 1 4| 6 0 5| 6
A A 1
ABxAC={1 -1 1 =6z‘—6k;sﬁﬂ3¢=56«ﬁ+1=3ﬁ(e52)
-1 -5 -1

Hp=——=/2(ed)
342

Bonpocsl 1j11 caMoOnpoBepKu

1.ChopmynupyiiTe mpaBuiia TPEyroJbHUKA M MapajiesorpaMa CIOXKCHHS
BEKTOPOB.

2. YKaxuTe MPUHIMIHAIBHOE pa3indue B popMyax JJis BEIYUCICHUS JJTHHBI

BEKTOpa B MMPOU3BOJIBHOM U JIEKAPTOBOM Oa3ucax.

3. UeMy paBHO CKaJIIpHOE MPOU3BEACHUE OA3UCHBIX BEKTOPOB B JEKAPTOBOM

Oazuce?

4.Yemy paBHO BEKTOPHOE MPOU3BEICHNE 0A3UCHBIX BEKTOPOB B IEKAPTOBOM

Oaszuce?

5.3anummuTe yciaoBre KOMIUTAHAPHOCTH BEKTOPOB. [IpuBenurte mpumep.

6.MO0>XHO JI1 TOCTPOUTH TPEYTOJILHUK Ha BEKTOpax a,b,a+b ?

7.1lpuBenute mpuMep yCIOBUS, TIPU BBITIOJIHEHUU KOTOPOTO U3 TPEX BEKTOPOB
a, b,c

MO>HO 00pa30BaTh TPEYTOJIbHUK.

1

8. JIokaxkuTe, 4To 00BeM TeTpadIpa Beraucisercs 1o popmyne V=0 ax bx ¢|

9. Bpluncaure  yroim  MEXIy — BEKTOpamMH,  COBHAJAIOIIMMU  CO
CKPENIMBAIOIINMUCS peOpaMu

TeTpa’Ipa.

10.Kak BsI cuuTaere, mnpom3BeaeHHUE BEKTOPOB axbxc

(1BOMHOE BEKTOPHOE) SIBJIAETCSI BEKTOPHOW BETMYMHON UITU CKAJISIPHOM?

MeToanyeckue yKa3aHusi K PeHICHUIO 32124 10 AHAJIMTHYECKOM
reoMeTpuu,

[Ipy w3yyeHHH AaHATUTUYECKOW TE€OMETPUM B MPOCTPAHCTBE BO3HUKAIOT

3aTPyAHEHUS, CBSA3AHHBIE C  HEIOCTATOYHOCTHIO MPOCTPAHCTBEHHBIX

MpEeICTaBICHU. B Takux ciaydasx IOJIE3HO MOJb30BATHCA

MPOCTPAHCTBEHHBIMU  MOJENSAMU  (TE€TPaJb-IUIOCKOCTh; KapaHJall, pyJyKa-
npsmas,

OTPE30K MPSIMOi ) ¥ HCTIOJIB30BATh X IIPH Pa300pe TEOPETUIESCKOI0 MaTepraa

HApPABHE C PUCYHKAMU, ITIPUBEACHHBIX B 33JIaUHUKAX.

Pa3zau4nHbie BH/Ibl YPABHCHHUSA IIJIOCKOCTH

1.YpaBHeH#HeE IIJIOCKOCTH, MPOXOASIIEH Yepe3 JaHHy10 TOuKy Mo(Xo



Moy

,Y0,Z0) IepIeHAUKYIsIpHO BekTopy n(A,B,C) :

A(X-X0)+B(y-Yo0)*+C(z-20)=0

(1.3.1)

[Tpumep 1.3.1. 3anucath ypaBHEHHE MIIOCKOCTH, TPOXOAIICH yepe3 TOUKy Mg
(1, 2, 3), nepnieHauKyIApHO BekTOpy N(2,-1,4). Ucnons3ys ypaBuenue (1.3.1),
nosryanM 2(x-1)-1(y-2)+4(z-3)=0 uma 2x-y+4z-12-0.

IIpumep 1. 3 . 2.CoctaBUTh YpaBHEHHE ILUIOCKOCTH, MPOXOIALIEH Yepe3 TOUKY

(1,2,3) mapemnensuo Bekropam a(3,-1.,0) u b(2,1,2).
[TnockocTh mapeiebHa BEKTopaM a U b, mo3ToMy BeKTOp HOpMaJH K
iockocTr n(A,B,C) paBeH BEKTOPHOMY MTPOU3BEICHUIO BEKTOPOB)
a u b u Haxomutcs mo gpopmyie (1.2.10):
iJ ok
n=axb=3 -1 0/=-2i-6;+5k
2 1 2

VYpaBuenue uckomoit riockoctu (1.3.1) umeer Buf

-2(x-1)-6(y-2)+5(z-3)=0 unu -2x-6y+5z-1=0 .

2.001m1ee ypaBHEHHUE MIIOCKOCTHU:

Ax+By+Cz+D=0

(1.3.2)

B stom ypaBHeHuu kospdunuentst 4, B,C -koopauHatel Bektopa n(A,B,C)
MEePIICHIUKYJISIPHOTO MJIOCKOCTH.

3.YpaBHEHHE IUIOCKOCTH B OTPE3KAX

—++—=1

a b ¢

Yucoa a,b,c paBHbI BeiMunHaM HalpaBJICHHBIX OTPE3KOB, OTCEKAEMBbIX Ha OCSIX

KOOpAUHAT.

4.YpaBHEHHUE IJIOCKOCTH, IPOXOIAIIeH depe3 Tpu Touku My (Xq

Y1.21), Ma(X2,Y2,22

) s M3(X3, V3, 23), HEC

JIe)KAIUE HA OJTHOU MPSIMOU

[Tpumep 1.3.3.CocTtaBUTh ypaBHEHHE IUIOCKOCTH, MPOXOMSIIEH 4YEpE3 TPHU

Touku M

1(1,2,3), M2(-1,1,1) , M3(0,2,1) .

B cooTBercTBUU ¢ ypaBHeHUEM (1.3.4) momydaem

x-1 y-2 =z-3 1 _2‘ ‘_2 2
-2 -1 =-2|=(x-1 —(y-2
_1 0 _3 ( )‘ﬂ -2 o )—1 -2

=2(x-1)-2(y-2)-(z-3)=2x-2y-2z+5=0

T.€. 2X-2Yy-z+5=0

U €CTh YPaBHEHHE UCKOMOM IIJIOCKOCTH.

Pa3in4Hble BHAAaX YPABHEHUH NPAMOI B IPOCTPAHCTBE

-2 -1
+(z—3)‘_1 D‘=

{1 .O06m1ee ypaBaenue npssmonAjx+B1y+Cqiz+D1=0



A2X+Bzy+C22+D2=0 (135)
[Tpsimast 3a1aHa mepecedeHrneM ABYX IUIOCKOCTel ¢ HopmaisaMu Ni(Ag, Bi, Ci)

Nz (Az, B2, Cy)
2.KaHoHn4eckue (CTaHIapTHBIE) ypaBHEHMs NPAMOU, a(m,n,p)

{

[Tpumep 1.3.4.I1epeliTu OT OOIIMX ypaBHEHUI MPAMOit

2X+3y-z+2=0

X-y-3z+6=0 k kaHoHW4eCcKUM ypaBHeHUsM. [Ipexie Bcero BeiOepeM Kakyro-
HUOYAL TOuky Mo, Hampumep My (0,0,2), yI1OBIETBOPSIOULYIO

0o0IIMM ypaBHEHHSIM NpsAMOM. Ecii cpa3y He ynaercs nogo0parh KOOPAUHATHI

TOYKu M

(cm.

22) .

0 , TO 3Ty TOYKY MOKHO HAWUTU U3 peuiCHusA CUCTCMBI JIMHEHWHBIX ypaBHGHI/If/'I

npumep 1.1.11), koTopoit 3agat0Tcs 001IHMe ypaBHEHUS TIPSIMOMA.
Hampasnsitomuii BeKTOp psiMoiia MOXKET ObITh BEIOpaH B BUJE a=N;
XNz (cMm. 1.3.5), rae n1(2,3,-1) u n
2(1,-1,-3) -HOpMaJIbHBIC BEKTOPHI K IUIOCKOCTSM,  MEPECEUCHHEM KOTOPBIX
U 3a/1aeTcs mpsiMast

ik
a=2 3 -1=-5+57-5k

1 -1 -3

'KanoHnveckne ypaBHEHUS PSIMOU UMEIOT BUJ

x oy z-2 — X o z-2

-5 5 -5 -1 - 1

3. [TapameTprueckne ypaBHEHUS MIPSAMOU

X=Xo+Mmt, y=yo+pt, z=12p+ ut,

teR (1.3.7)

ITpumep 1.3.5.B npumepe 1.3.4 0T KAHOHMYECKUX YPAaBHEHUH MIPSMOU IEPEUTH

napaMeTpUYECKUM YPaBHEHUSIM.
Psin paBHBIX OTHOIIIEHHI B KAHOHUYECKUX YPaBHEHUSX NpAMoii npumepa 1.3.4
IIpUPaBHSACM K t:

X z-12

A
-1 -1
Otkyna MOJIY4YUM MapamMeTpUUYECKHe
ypaBHeHus X=-1, y=t, z=2-t, teR.
4.YpaBHeHHUE TPSIMOM, MPOXosieit uepe3 aBe Touku Mi(X1, Y1, Z1), Ma(x2, 2,

Aox YN 274 (1.3.8)

Xyg—X Y-V Zz2- 2




3ameuanue. B ypaBHeHusx npsmoit (1.3.6) u (1.3.8) momyckaere paBeHCTBO

HYJIFO OJTHOU

WJIM JByX KOOPJMHAT BEKTOpA a(m,n,p). B 3 TOM ciiydae Hyib B
3HaMEHAaTele  BOCIPUHUMAETCS  TOJBKO  JIMIIb  Kak HHpopMmamus o

KOOpAMHATaxX BEKTOpa

a.
3anaqn, OoTHOCAIIINECA K IIVIOCKOCTAM

ITycth 3agansl aBe miockoctu AiX+B1y+Ciz+D1=0, Axx+Boy+Cyz+D,=0
1.B3auMHOe pacrosio)KeHHue IBYX IJIOCKOCTEH:

a)yCJIOBHE MEPHEHANKYISIPHOCTH TIIIOCKOCTEH:

A;A>+B1B,+C.C>

=0

(1.3.9)

6)yCJ'IOBI/Ie MapasuieIbHOCTH TIOCKOCTEMN

gé E;JHL Qﬂ Ay Ay + By By + CC4 CERTITR
fry | Tnz\ JAD + BE 40 JaF + BE +CF

2.Yron Mexay IiI0CKOCTSIMH:
3. Paccrosiaue ot Touku My (Xo, Yo, Zo) 0 Tuiockoctu AX+By+Cz+D=0:
|xg + Byg +Czg + D

(1.3.12)
A%+ B2+ 2

[Tpumep 1. 3 . 6 . HaiiTu pacctosiHue MexAy napamuiebHBIMUA MIIOCKOCTSIM

2x+3y-z+1=0 2x+3y-z+4=0.

DTO paccTOsTHUE PABHO PACCTOSIHUIO OT JIFOOOM TOYKM OAHO IJIOCKOCTH JI0

JIPYTOH.

ITo

BriOepem Ha mepBoii TNIOCKOCTH MPOU3BOJIBHYIO TOUKY, Hampumep My (0,
0,1). ITo dopmyne (1.3.12) Haxomum
|2 0+3-0-1+4| 3

Jirorl A

[Tpumep 1.3.7.Haittu yron mexay mIOCKOCTAMHU X- 3y+z-1= 0 u y+z+2=0.

dopmyze (1.3.11) naxoaum
1-0-3-1+1-]

A+9+1./0+1+1 I{ 11

3ameuanue. Kak npaBuiio, BBIYUCISETCS OCTPBIM Yo MEXIY IIIOCKOCTSIMHU.

COSP=

3amayu oTHOCSIIMECH K IPSIMBIM B IPOCTPAHCTBE

IlycTh 3a1aHbl 1BE IPSIMBIE B POCTPAHCTBE
1.B3auMHOE pacronoKeHune AByX MPsAMBIX:
a) YCJIOBHUE MEPIECHIUKYISIPHOCTU MPSAMBIX:



MiMmz+niN2+p1P2

=0

(1.3.14)

0) yCOBHE MapauIeIbHOCTH TPSIMbBIX:

m_on B (1.3.15)

iy Ny Pz

2.YT103 MEXIy NPSIMBIMU :

cos = ‘al "ﬂz‘ _ MMy g+ PP (1.3.16)
|ﬁ1|"a2| ‘Jmlz +nf+pf x’mzz +n5+p3

3. PaccrostHue ot Touku M (X1,Y1,21)10 IPSIMOM

*-Xo _J—Yo _Z-Zo dz‘ax‘M”Md (1.3.17)

m 1 P |a‘ .

e a(m,n,p),  MgMX %oy —-yg21-2Zp)s

a BEKTOpPHOE Mpou3BeAeHue Boruucisiercs no gopmyre (1.2.10).

—*4. YcioBHe IepeceueHUs

IPSMBIX. [Ipsimble 3anarotcsi ypaBHeHusimu (1.3.13). PaccmoTpum
CMEILIAaHHOE

npowusBeaeHuea; a; MiM; |

a1 # Aay

—* Ecima; a;

M1M2 =0

(1.3.18)

—*TO NpSAMbIC IICPECCKAIOTCS, CCIIU

a; a, MiM, 0

(1.3.19)

TO TpsiMble CKpemmuBaroTcsa. (CMelIaHHOE TMPOU3BEJEHUE  BEKTOPOB
BBIYUCIISICTCS TI0

dbopmyre (1.2.11).

—* 5. PaccTosiHne MeXly CKPELMBAIOLIMMUCS ITPSMBIMHU.

[Ipsimbie 3ananbl ypaBHenusimu (1.3.13).  Ecnu aza; M

1My # 0 To paccrosiHue d MexIy TPSIMBIMH BBIYUCIISIETCS IO

bopmyie
|ﬂ1 g XMIME‘

d = (1.3.20)

|EI1 . EIE ‘
ITpumep 1.3.8.MccnenoBaTh B3aUMHOE pACHOJIOKEHUE  MPSIMBIX
x-1_y+l_z+2 {x=2+3§

y=1-¢
2 3 4 z=1+¢

—
[TepBas npsiMast ipoxoauT yepe3 Touky Mi(1,-1,-2), a BTopas npsmas dyepes
TouKy M2(2,1,1) . HanpaBnsitoiiire BEKTOPbI MPSIMBIX a1



234)u ax(3,-1,1) .
Brruucnum cmemannoe npousseneHue ag a; MiM;

2 3 4 p -1 -2 ., _,
3 -1 1/=0 -7 —8:‘_?, _gl=8-14=-6=0
1 2 3 it 2 3

Tak kak BeinosiHsieTcst ycnoue (1.3.19), To npsiMblie CKpPEIMBAIOTCH.

[Ipumep 1.3.9.BpiuuciauTh  paccTOSHUE MEXAY CKPEIIMBAIOIIMMUCS
MPSIMBIMH TIpUMEpa

1.3.8. Ucnonw3yem dopmymy (1.3.20).

i j K

ayxay; =2 3 4=T7i+10j-11k; a;a, MM, =-6
3 -1 1
-9 6

; 49 +100+121 170
B3anMHoe pacnosio:keHue NpPAMON U MJIOCKOCTH
[TycTth minockocTh 3aana ypaBuenueM (1.3.2), a npsimasi-ypaBuenuem (1.3.6) ,
1160
ypaBaenueM (1.3.7), torma  n(A,B,C)— HopMab K IIIOCKOCTH,
a(m,n,p) HaNIPaBJISAIOIINUNA BEKTOP MPSIMOIA.

Puc.1.3.1 Puc.1.3.2

1.YcnoBue nepneHauKyIsspHOCTH IPSIMOM U IJIOCKOCTH

n=Aa HIH A_SC (1.3.21)
m i1 p

2.YcnoBue napamuiesIbHOCTH NPSIMOM U MIIOCKOCTH:

na=0 wmAm+Bn+Cp=20.

(1.3.22)

3.Yroa mexay npsMou U MIOCKOCThIO (puc.1.3.1)

on|

ol

4. KoopauHaThl TOYKH MEPECEUCHUSI TPSIMOM U MIOCKOCTH HAaXOJATCS U3

cucteMsbl ypaBHenu (1.3.2) u (1.3.7), a umeHHO

sin & = sin(%— @) = |cosgg = (1.3.23)



A+By+C,+D=0
X=Xo+mMmt
y=Yyo+nt
(1.3.24)
Z=27p+pt
5. Ipoexuus Touku Mi(X1,Y1,21)
Ha npsamyto (puc. 1.3.2).  Koopaunatel Touku P onpeaenstoTcst U3 CUCTEMBI

X—Xp _F=Vo _Z-2p
- - ; (1.3.24)
m(x—xg)+n(y—yo)+p(z-2zp)=0

/i€ TUIOCKOCTh (o) MPOBEIeHa uepe3 TOUKy M1 NeprneHauKyIsIpHO npsMoit L.

HpHMaH JIMHUA HA IIJIOCKOCTH

VYpaBHeHUE MNOpsSMONl JUHUM HaA TUIOCKOCTH MOXKET OBITh IMOJYyYEHO U3

KaHOHHNYCCKUX

ypaBHeHU# mnpsmon B mpoctpaHcTBe (1.3.6), eciu MOJOXUTh Zg =

0 up=0

X—Xp _Yy-Jbop_2Z
i i 0

HIH m (1.3.26)
z=10

B 3aBrcuMOCTH OT yCI0BHM 3a1a4¥ YPAaBHEHUE NIPSMOU HA INIOCKOCTHA MOXKET

OBITH

3aIMCaHo B BUJIC:

a)y=kx+b-

(1.3.27)

ypaBHEHUE NPSIMOM C YIIIOBBIM KO3 (PUIIMEHTOM;

0)ax+by+c=0 -

(1.3.28)

o0111ee ypaBHEHHUE MPSIMOI

B)y=yo+K(X-Xo)-

(1.3.29)

ypaBHEHHUE NPSIMOM, TPOXOASAIIEH Yepe3 TOUKY Mo(Xo,

Yo) ¥ UMEIOIIEH 3a/IaHHbIN yTioBoi Koddduruent k;

p 20 _ 70 (1.3.30)

Yi—=Yo X1 —4g

YPaBHEHHE MPSMOM, TPOXOISIIEN Yepe3 IBE 3aJaHHbIC TOUKU.  YTOJI MEXKIY

JIBYMsI

npssMbIME Y = kiX+b; n y = kox+ by
ompenensiercs no Gopmyie



n3 Ar

k 4 k 1
1+k 1 K 2
YcnoBus mapaliyieIbHOCTH U TIEPIICHIUKYJISIPHOCTH MPSIMBIX UMEET B/
k1 = kz

(mapayIeTIbHOCTH) (1.3.32)

ko = -1/k; (MepreHINKYITPHOCTH ) (1.3.33)
[Tpumep 1. 3.10. TpeyrosnbHuK 3aaH KoopauHaTaMu BepinH A1(1,2), A
2(4,0), As(6,3) . Hartucath ypaBHEHHS:

1) croponst A1As ;

2) MeAuaHbl, IPOBEICHHOMN U3 BEPIIUHBI Ay ;

3) BBICOTHI, IPOBEACHHOMN U3 BEPIIUHBI A)

1) Bocnonb3yemcst ypaBaenueM (1.3.30)

- X—x -2 -1 1
e TSI ye2=_(x-l)
¥s=¥ X3-x 3-2 6-1 3

fop= (1.3.31)

1 9
y = 5 I+ 5 YpaBHEHHE CTOPOHBLA) A5 .

2) Ilyctb Touka K -Touka nepeceueHust MeIMaHbl TPEYTOJIbHUKA, TPOBEICHHON

co ctopoHoil A1A3. Touka K-cepenuna otpeska A
1A3. [ToaTOMY €e KOOpIMHATHI PABHBI MOJIYCYMME KOOPJIMHAT KOHIIOB
OTpe3Ka, 4 UMEHHO

75
o (e )

(2 2)
Bocnonb3yemcs ypaBaennem (1.3.30)
y-Vy _x-% o y-0_x-4

2 y=2(x-ay;
Y=Yz xk_x2=' E—U 3_4’ 5 ,

2 2
y=-5(x—-4); y=-5x+20- yparHeHHeMeJHaHbI .4, K
3)BeicoTa, mpoBeneHHAs U3 BEPIIMHBI Ay EPIICHANKYISIPHA CTOPOHE A1

A3, mosToMy yrioBoit kodddunuent k onpenensercst u3 ycnonus (1.3.33):

1 1
k= = =5

Koy Y
Bocnonb3yemcs ypaBuenuem (1.3.29):
y =y2 + K(X-X2); y=0-5(x-4);
y=-5x +20, T.e. BbicOTa TpeyrojJbHuKa A1A2A3 ,
MPOBEICHHAS U3 BEPIIMHBI A COBNAJAET C MEMAHOM, MPOBEICHHOMN U3 3TOU
BEPIIUHBI.
Bonpocsl 1j1s1 caMonpoBepKHU
| .3anummre ycnoBus NEPHEHAUKYISPHOCTH U MAPAIIEIIbHOCTH:
a)IPSMBIX;
0)IUTOCKOCTEH;
B)IIPSIMOM U TJIOCKOCTH.



2.Ilonyunte koopauHaThl Touku K pgensimield naHHbli oTpe3ok AB B
OTHOIIICHUH

4|

|&B]

3.Kakue ocoOEHHOCTH UMEET ypaBHEHHE INIOCKOCTH, €CJIA OHA!

a)napajuienibHa ocsiM koopauHat OX; OY; OZ;

0)nepnenukysipHa ocsim koopauHat OX; OY; OZ;

B)mapasenbHa miockoctam OXY; OXZ; OYZ .

4. Kak HaliTH TOYKY, CAMMETPHYHYIO Touke Mo(Xo,Yo

,Zo) OTHOCHUTENBHO Tu1ockocTuAx+ By+ Cz+D =0 .

5. CocraBbTe ypaBHEHUE IIOCKOCTH , MPOXOSINEH uepe3 Touky Mg (Xo

,Y0,Z0) TIapajuieNIbHO JBYM MPSAMBIM C HAIIPABJISIOIIMMU BEKTOpAMU

aip u a; , IpUYEM a1 + az

6.1lomyunTe HOpMAJIBHOE YPAaBHEHHUE TIIIOCKOCTH.

7.Hanummure ypaBHEHUE IUIOCKOCTH, IPOXOIAILIEN yepe3 ToOuku M1 u My,

napajiesIbHO BEKTOPY 4 .

8.BoiBeninTe (opMyIibl ISl HAXOXKJEHUS PACCTOSIHUSI OT TOYKU IO MPSIMOiA,
MEXKy ABYMSI

CKPEILIHUBAOIINMUCS MPSIMBIMH.

9.IlonyunTe ypaBHEHHE OUCCEKTPUCHI yTila TPEYTOJIbHUKA.

10.ITonyunte hopMyity [JIsi HAXOXKIACHUS YTIiia MKy MPSAMBIMU, JISKaIIUMU
B tockoctn XOV.



AHHOTanMs padoyeil MporpaMMbl JUCUUIJINHBI
«/InHelHan ajredpa M AHAJTUMTHYECKAS T€OMETPHUSD)

PabGouas mporpamma aucuuIUIMHBL «JIMHEWHas anreOpa W aHaIUTUYECKas
reoMeTpus» pazpadborana s ctyaeHToB 1 Kypca HanpasiaeHus 03.03.02 «Dusukay,
npodmie «DyHnameHTampHAs €W TpUKIaAHAsS (PU3WKa» B COOTBETCTBHH C
tpedoBanusiMu OC BO JIBOY no nanHoMy HanpaBieHUIO.

HuctuminHa «Anredpa U aHAIUTUYECKAs] T€OMETPUs OTHOCHUTCS K 0a30BOM
4acTH y4eOHOro IUIaHa.

OO6mast TPyJOEMKOCTh JUCHUIUIMHBI COCTaBJIIET 3 3a4€THBIX €JIMHUIIL,
108 yacoB. Y4eOHBIM IJITAHOM TPEIYCMOTPEHBI JEKIMOHHBIE 3aHATUs (90 yac.) u
npakTudeckue 3aHaTHs (34 yac), caMocTosTeNnbHas padorta (24 dac). Jlucrurumna
peasmsyercs B 1 cemectpe | Kypca.

Coneprxanue TMCUMIUIAHGI «JIMHEeHas anreOpa U aHATUTHYECKasi TEOMETPHSI»
OXBAaTbIBAE€T KPYI BOMNPOCOB, HEOOXOJIMMBIN IS JajJbHEWIIEro yCBOEHUS LHUKIIA
CHEIUATBHBIX JUCHUIUIMH 10 TEOPETHYECKOW (PM3MKE M MaTeMaTHKe, TaKUX Kak
«Ontuka», «TeopeTndeckass MexaHuUKa», «DIEeKTpoauHamuka», «KBaHTOBas
MexaHuKa», «MeToJpl MaTeMaTH4eCKOi (HU3UKU» U MHOTHE APYTHE JNUCIMIUIUHEI,
OOLIMPHO UCIOJIb3YIONINE MAaTEMAaTHUECKUI anmnapar.

B nucuumnune «JIuneiiHas anrebpa W aHAJIMTHYECKAasT TEeOMETpHUI»
PacCMOTPEHBI OCHOBHBIE METO/IbI MATPUYHOT'O UCUUCIIEHUS, TEOPUS ONPEIECIUTENEH,
METO/bl PEIICHHS PA3JIUYHBIX CHCTEM YpPAaBHEHHMM, KOMIUIEKCHBIE YHCIIA,
byHIaMEHTAIbHBIC TTOHATHUS JTMHEHHBIX TMPOCTPAHCTB U JIMHEWHBIX OMEPaTOPOB.

B nucuuninHe paccMOTpEeHbI OCHOBHBIE MPEACTABICHUS O BEKTOpaxX, O
NPSIMBIX Ha TUIOCKOCTH W B MPOCTPAHCTBE, O KPUBBIX M IMOBEPXHOCTAX BTOPOTO
nopsiaKa.

B pesynbrare nu3yueHusi JaHHOW NUCHMIUIMHBI Y 00y4Yaromuxcst pOpMUPYIOTCS

CJIEIyIOLME KOMITETEHUIUHU (JIEMEHThl KOMITETEHLIUIN )



HaumenoBanue
KaTeropuu (TPYIIIbI)

Kon u HaumeHoBaHue
obmenpodeccnoHaIbHON

Kon n HanMeHoBaHME HHIUKATOPA

obmenpodeccuoHaTbHBIX KOMIIETCHITNH JOCTUKEHHS] KOMITETEHITUT
KOMIICTCHITHH (pe3ysIbTaT OCBOCHHMSI)
Hayunoe MbliuieHue OIlK-1

CrniocoOeH pUMEeHSTh
0a30BbIC 3HAHUS B
obnactu Ghu3MKo-

MaTeMaTU4YeCKuX U (WIJIH)
€CTECTBCHHBIX HayK B
cdepe cBoeit
npodeCCHOHATHLHON
JIESITEIIBHOCTH

OIIK -1.2

Pemraer crangaptHbie
npodeccuoHanbHbIC 3a/1a4H C
npUMEHeHHEM (U3UKO-
MaTeMaTUYeCKuX U (WIJIH)

CCTCCTBCHHOHAYYHBIX 3HaHHﬁ, METOOOB

MaATEMAaTHYCCKOI'O aHajInu3a

KOI[ 1 HAMMCHOBAHHC MHAHUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

HaunmeHoBaHMe TIOKa3aTessi OIICHUBaHUS
(pe3ysibTata 00yUYeHus M0 AUCITUTUINHE)

OIIK -1.2
Pemaer ctangapTHbie

HpO(beCCI/IOHaHBHBIC 3aJa4yiu C

pUMEHEHHEM (U3UKO-
MaTeMaTHYeCKUX U (HJIH)

€CTECTBEHHOHAYYHbIX 3HAHUU,

3Haer (bHSI/I‘IGCKI/Ie 3aKOHbI U MAaTCMAaTHYCCKHNC MCTOABbI
pPEeICHUSA TCOPCTUYCCKUX U MMPHUKIIAAHBIX 3a1a4.

YmMmeer IIPpUMCHATDH (I)I/ISI/ILICCKI/IG 3aKOHBI U
MAaTCMaTUYCCKHUEC METOAbI IJIA pCHICHUSA 3a1a4
TCOPCTUYCCKOI'O M IIPHUKIIAJHOT'O XapaKTCpa.

Bnageer HaBbIKaMM HCIIOIB30BaHMS 3HAHUM (1)I/ISI/IKI/I,

MCTOAOB MAaTCMAaTHYCCKOI'O aHAJIN34

MAaTCMaTUK U MATCMATHYCCKOI'0 aHajin3a Ipu pCuICHUA
3aJla4 TCOPCTUYCCKOI'O M IPUKIIAJHOI'O XapaKTepa.




