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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2022 - 2023
yueOHOM roy Ha 3aceganuu kadenpsl [IpuknanHoit MareMaTHKu U HTHPOPMATHKU

[Iporokom or 20 1. Ne

3aB. kadenpoii I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, o0CcykieHa 1 ooopenHa uist peanm3armn B 2023 - 2024
yaeOHOM rojiy Ha 3aceqaHuu kageapel [IpukiaaHON MaTeMaTUKH U WH()OPMATUKA

[Iporoxom oT 20 . Ne

3aB. kadenpoit I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2024 - 2025
yueOHOM roay Ha 3acenanuu kadenpsl [IpuknagHoit MaTeMaTuKu U HHOOPMATHKA

[IpoTokomor 20 . Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2025 - 2026
y4aeOHOM roay Ha 3aceqanuu kadenpel [IpuknagHOi MaTeMaTuKu U HHOOPMATHKA

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit 10.A. N3BekoB




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

DOopMUPOBAHHE OCHOBHBIX MOHATUHA U METOJOB PELICHUS COOTBETCTBYIOUIMX KJIACCOB
3a/1a4, TIOBBIIIEHUE JOCTHUTHYTOTO Ha TMPEBIAYIIEH CTylneHu oOpa3oBaHUsi YpOBHS
MaTeMaTU4eCKOW  TMOJTOTOBKM, HEOOXOAMMOTO Ui W3Y4eHUs JPYTHX JUCHUILIINH,
OCYILIECTBICHUS TPO(ECCUOHALHOW NIEATEIBPHOCTH U JajbHEHIero camMooOpa3oBaHuUs,
(dhopMHpOBaHHE CTIOCOOHOCTH MCIOJIB30BaTh 0A30BbIC 3HAHUS C€CTECTBEHHBIX HAYK, MATEMAaTUKU
1 MHQOPMATHKHU, OCHOBHBIE (DaKThI, KOHIETIITUH, TPHHIIUITEI TEOPUH, CBSI3aHHBIX C MPUKIATHON
MaTEMAaTHUKON U HH(POPMATHKOM.

2 MecTo THCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOIl MPorpaMmsl

Jucuunnuna AnreOpa M T€OMETpUs BXOIUT B 00s3aTEIbHYIO 4acTh y4e€OHOTO ILIaHa
00pa30BaTeIbHOM IPOrpPaMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMBI  3HaHMsS  (YMEHHUs,  BIJIAJCHUS),
c(OpMUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUILINH/ IPAKTUK:

AnreOpa u reoMeTpus B 00beMe cpeiHel 00111e00pa3oBaTeIbHOM IITKOJIBI

3HaHus (YMEHMs, BJIaJIEHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IMMBI JJ1s1 U3YyUEHUS] AUCIUILIINH/TIPAKTHK:

JluckpeTrHass MaremaTHKa

Teopus BeposATHOCTEN U MaTeMaTH4eCKasi CTaTUCTHKA

MatemaTtuueckue MOl 3KOHOMUYECKOTO POCTa

MaremaTrnuecKkoe MOIEIUPOBAHUE

[ToaroToBka K craue v caya rocyaapCcTBEHHOTO SK3aMeHa

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pe3ynbpTaTe 0CBOSHUS MUCIUILIHHBI (MOIYJIs1) «Anredpa u reoMeTpus» 00yJaroImuiics
JOJIKeH 001a/1aTh CAeIYIOIMMH KOMIETECHITUSMHU:

Konx nanukaTtopa NHaukatop 10CTHKEHUS KOMIIETCHITUN

OIIK-1 Cnocoben mnpuMmeHsATh (yHAAMEHTAIbHBIC 3HAHUS, IMIOJYYCHHBIE B 00JIacTH
MaTeMaTU4YeCKUX W (WJIM) €CTECTBEHHBIX HAayK, M HCIIOJIb30BaTh HX B IMPOQPECCHOHATHHOMN
JESTEIbHOCTH

OIIK-1.1 Pemaer mpodeccuonanpHbie 3amaund ¢ obOisactd  PpyHIAMEHTAIBLHOU M
NPHUKJIATHON MAaTEMaTHKH

OIIK-1.2 Bnageer crocobamu u mpueMaMu pelieHus HCCISAOBATEIbCKUX 3a7ad B
001acTH PyHIaAMEHTAIbHON U NPUKIAAHON MaTEMATUKHU

OIIK-1.3 [Ipumensier QyHaaMeHTandbHbIE MEXAUCUUIUIMHAPHBIE 3HAHUS IS
pelienus 3a1a4 B 1po(heCCHOHAILHON AEATENHLHOCTH




4. CTpyKTypa, 00b€M U coep:KaHHue T CHUIIJIMHBI (MOAYJIs1)
OO0mast TpyA0eMKOCTh JUCIHILTUHBI cocTaBisieT 12 3adetHpix equnui 432 akaj. 4acoB, B TOM
qucie:
— KOHTaKTHas pabora — 253,8 akaj. 4acos:
—ayauTopHas — 246 akaj. 4acoB;
— BHeayIuTOpHas — 7,8 akaj. 9acoB
— camocTosTenbpHas padbota — 142,5 akay. yacos;

— MMOATOTOBKA K 9K3aMeHy — 35,7 akaJ. yaca

dopma aTTeCTallH - 3a4ET, FK3aMEH, 3a4ET C OLEHKOM

AynuropHast I =
o KOHTaKTHasd pa60Ta E E Dopma TeKyLero
gt B
B B aKaj. 4acax o usn KOHTPOJIS
Paznen/ Tema 3 ( A ) E R . e Kon
g 3 © | camocTosiTenpHO# | ycrieBaeMoCTH U
JIACIUTUTAHBI 5 - . | xommeTeHmu
O 2 & paboThI MPOMEKYTOTHON
nab. | mpakr. | = Q&
Jlek. = aTTecTaluu
3aH. 3aH. | U &
1. Anre6pa mMaTpuLl
1.1 Marpuusl. Onepanuu
P P TlonroroBka k "
Hax MaTpHUIaMH. VYerHslii onpoc,
PAKTUIECKOMY
Onpenenureny MaTpul M SAHSITHIO IpOBEpKa
HUX cBoicTBa. MUHOpPHI U ’ WHAUBUTYaJIbHBIX
asnrebpanyeckue b Bemoenne 3aaaZm”4 OIK-1.1,
P 1] 12 12/41 | 11 | npaxriueckux ’ OITK-1.2,
nonoiHenus.  OOpatHast CaMOCTOSITEeIbHAS
. pa0ort (peuenue OIlK-1.3
MaTpHula. Kpurepmii sanay pabora.
00paTUMOCTH ~ MaTPHILIBL. ’ KOHTPOJIbHAs
MHChbMEHHBIX
CrniocoObl HAXOXK/ICHUS abor) pabora
00paTHON MaTpPHUIIBL. p
HUroro no pazzpeny 12 12/41 | 11
2. Cucremsl JTUHEHHBIX
aJIreOpanveckux ypaBHEHUI
2.1 Merton IoaroroBka k .
VYerHbll onpoc,
l'aycca.Teopema Kpamepa. HPaKTHYECKOMY DOBEpKA
Kpurepuii coBmectHOCTH 3aHSTHIO. poBep
. WHIUBUAYAJIbHBIX
CHUCTEMBI JTUHEHHBIX Beimnonuenue JIBHAYAT OIlK-1.1,
3aJaHUM
anreOpanvecKux 1| 12 12/61 | 12 MPAaKTUIECKUX A ’ OIIK-1.2,
o o CaMOCTOSITENbHAS
ypaBHEHUH. Marpu4HBbIi pabor (pemeHue aGota OIIK-1.3
croco0 pelieHns CHCTEM 3ajay, p ’
o KOHTPOJIbHAs
JUHEHHBIX MIMCHbMEHHBIX a6ota
anreOpanvecKux pabor) p
Wroro no pazaeny 12 12/61 | 12
3. OCHOBBI BEKTOPHOU anreOpbl
3.1 Apudmernyeckue
N-MepHbIe BEKTOPEI. IoaroroBka k N
VYerHblit ompoc,
Onepanun Hax MPAKTHIECKOMY
. MpoBepKa
BEKTOPaMH. Jluneiino 3aHSATHIO. S
3aBUCHMBIE Breimonaenue A gaﬂgzﬂﬁ OIlK-1.1,
(me3aBucumeble) cucremsr| 1 [ 12 12/41 | 11,1 | mnpakTHYECKUX ’ OIIK-1.2,
. CaMOCTOsITENbHAS
BEKTOPOB. CaolicTBa pabor (pemeHue aGota OIIK-1.3
cucteM BeKTopoB. basuc u 3a/1ad4, P ’
KOHTPOJBbHAs
paHT CHCTEMBI BEKTOPOB. MCHhMEHHBIX aGota
OpHOpOIHBIE CHCTEMBI pabor) p
JIMHEHHBIX
Uroro no pazneny 12 12/41 | 11,1




HUroro 3a cemectp 36 36/141| 34,1 3a4€r
4. BekTopsl Ha IUIOCKOCTH H B
TPEXMEPHOM MPOCTPAHCTBE
4.1 Bextopsl. Ornepanun [ToaroroBka k .
P pan A YcrHBIi onpoc,
Hal BEKTOPaMH. MPAKTHIECKOMY
MpoBepKa
CkaspHOe NPOHM3BEICHUEC 3aHATHIO. R —
BEKTOPOB M €TI0 CBOMCTBA. Brimonnenue 3a agnﬁ OIIK-1.1,
BekropHoe mnpousBeneHue 18 34/161| 16 MPaKTUYECKUX 8 ot OIIK-1.2,
. CaMOCTOSITENbHAS
BEKTOPOB M €ro CBOWCTBA. pabort (pemieHue aGota OIIK-1.3
CMenianHoe 3amad, P ’
KOHTPOJIbHAS
MPOU3BE/ICHUE BEKTOPOB U MUChMEHHBIX
o paborta
€ro CBOMCTBA. pabot)
Hroro 1o pasneny 18 34/1611| 16
5. [psimast Ha TIOCKOCTH
5.1 CnocoOsl  3amaHus IoaroroBka x
NpsAMOMl  Ha  TTOCKOCTH. MPAKTHIECKOMY VYerHblit ompoc,
I'eomerpryeckuii  cMbICH 3aHATHUIO. IIpoBEpKa
3HaKa Tpex4dsieHa Brimonnenue WHAWBUYaJIbHBIX OIlK-1.1,
ax+hy+c=0. Bzaumnoe 16 34/121| 22,3 MPaKTUIECKUX 3aJJaHui, OIIK-1.2,
PacnoyoKeHHUe NpsAMBIX Ha paboT (pelieHne | caMocTOsITeNbHAas OIIK-1.3
IUI0CKOCTH. PaccTosiHue OT 3amad, pabota?
TOYKH JO TPSMOH. Yroi MHCBMEHHBIX rjynhjkmyfz hf jnf
MEXAY IPSIMBIMU. pabot)
Wroro no pazaeny 16 34/121| 22,3
HUroro 3a cemectp 34 68/28U | 38,3 JK3aMeH
6. Kpusbie BTOporo nopsigka Ha
IUIOCKOCTH
TloaroroBka k "
HpAKTHHCCKOMY VYerHblit onpoc,
6.1 Omnurc. Tunep6ona. p MpoBepKa
[Mapa6ona O6mee SAHATHIO. WH/IMBU/1YaJIbHBIX
aBHeHHé - Beimonnenue saxamHit OIlK-1.1,
TP Lopme 18 16/61 | 32,1 | npaxruuecknx | EHE | ONK-1.2,
P PAIKE. pabor (pemenue OIlK-1.3
HccnenoBanue ypaBHEHUs sanau paborta,
KpUBOM. ’ KOHTPOJIbHAS
MHChbMEHHBIX
pabora
pabor)
Wroro no pazaeny 18 16/611 | 32,1
7. I1mockocTH B IPOCTPAHCTBE
IToaroroBka k o
VYerHbl# ompoc,
7.1 YpaBHeHue MPAKTUIECKOMY
NpOBEpKa
TTIOCKOCTH. CriocoObI 3aHATHIO. S
3aJIaHus IJTIOCKOCTH. Beimnonuenue A sa anﬁ OIlK-1.1,
Cesi3ka u My40K 18 20/81 | 38 MPAaKTUYECKUX A ’ OIlK-1.2,
o CaMOCTOSITENbHAS
IJIOCKOCTEH. Bzaumuoe pabor (pemenue aGota OIlK-1.3
pacrnoioxeHne 3aj1a4, P >
o KOHTPOJIbHAs
IUIOCKOCTEH. MIMCHbMEHHBIX
pabora.
pabor)
HWroro no pasaeny 18 20/81 | 38
Hroro 3a cemectp 36 36/141| 70,1 340
140/56 3a4eT, IK3aMeH
Uroro o aucuuiuinye 106 142,5 ? L
nu 3a4€eT C OL[EHKON




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu npoBeaeHWM 3aHATHH W OpraHU3allUUd CAMOCTOSTEIHLHOW pPAabOTHI CTYIACHTOB
UCHOJIb3YIOTCS:

TPAAULUOHHBIE TEXHOJIOTYMMW OBYYEHUS, npeanonaratouue mnepeaady
uHbOopMaMM B TOTOBOM BHIE, (OPMHpPOBaHHME YYEOHBIX YMEHHUH 1O 0Opasiy:
JIEKUUA-U3JI0KEHUE, JIEKIMSI-00bICHEHUE, MPAaKTUYECKHEe padOThl, KOHTPOJbHAs paboTa U Jp.
Hcnonb30BaHue TpaJUMLMOHHBIX TEXHOJOTHUH OOECeuynBaeT OpPUEHTUPOBAHUE CTYICHTA B
noToke HWH(OPMAIUK, CBS3aHHOW C PAa3JIMYHBIMHU IOAXOJAMH K OIPENEIICHUI0 CYIIHOCTH,
COJIepKaHUs, METOJIOB, (OPM Pa3BUTHS U CAMOPA3BUTHS TMYHOCTH; CAMOOTIPE/ICTICHNE B BEIOOpE
ONTUMAIILHOTO MYTH U CIIOCOOOB JTMYHOCTHO-TIPO(ECCHOHATBHOTO Pa3BUTHS; CUCTEMATH3AIHIO
3HAHWUM, TOJYYEHHBIX CTYIEHTaMHU B MPOIECCE ayJAUTOPHONM M CAMOCTOSITEIbHOW pabOTHI.
[IpakTueckue 3aHATHS O0O0€CIEUMBAIOT pa3BUTHE M 3aKPEIUIEHWE YMEHHIl U HaBBIKOB
ompejieNieHusl Lefed M 3aJad caMOpa3BUTHs, a TaKKe NPUHATHUS HaubOosee 3(P(PEeKTHBHBIX
peuIeHui 1o X peanu3anni.

NHTEPAKTUBHBIE TEXHOJIOTUNU OBYYEHUS, npeanonaratoiye opraHu3aiiio
00yueHus KaK MMPOJTyKTUBHOM TBOPUECKOH IEATEIbHOCTU B PEKUME B3aUMO/ICHCTBUS CTYJICHTOB
JPYT C APYTOM H C IIPENOAABATEIIEM.

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIUXCs
[Ipencrasneno B mpuiioxeHnu 1.

7 OueHOYHBbIE CPEACTBA /I POBeAeHU NPOMEKYTOUYHOH aTTecCTAlMH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecnieyeHue AU CIUTIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. KapnakoB B.A. Jlekumm 1o nuHedHO#W anrebdpe. - Hpkyrck 2016. — URL:
http://physdep.isu.ru/ru/departments/theory/study/Karnakov_lect_lin_algebra.pdf

2. Jluneiinas anredpa u aHaJTMTHYeCKas reoMeTpusl. — URL:
https://siblec.ru/matematika/linejnaya-algebra-i-analiticheskaya-geometriya

3. Becenos, A.Il. Jleknuu 1Mo aHAIMTHYECKOW reomerpuu: ydebHoe mocodue / A.IL.
Becenos, E.B. Tpounkuii. — Mocksa : MITHMO, 2017. — 152 c. — ISBN 978-5-4439-3064-0.
— Tekcr : anexTpoHHbIi /| DaekTpoHHO-OMOMHOTEUHas cuctema «Jlauby : [caiir]. — URL:
https://e.lanbook.com/book/92692

4. Knerenuk, JI.B. COopHHUK 3a1a4u 110 aHAIMTHYECKON reoMeTpuH ydeOHoe mocobue /
J.B. Knerenuk ; nox penakuueit H.B. EdumoBa. — 17-e u3z., crep. — Cankr-IletepOypr :
Jlanb, 2019. — 224 ¢.— TekcT: 3neKTpOHHbIH // DeKTpOHHO-O0MbIHOTeUHAas crcTeMa «JIaHby :
[caiir]. — URL.: https://e.lanbook.com/book/114702

0) lonostHHUTEIBHAS IUTEPaTypa:

1. lloctHukoB, M. M. Jluneitnas anre6pa. Jlekiuu no reomerpun. Y. 2 [Tekcr] : yued.
noco-6ue [ans By30B]. - 3-e usn., ucnp. - CII6. [u ap.] : Jlans, 2009. - 400 c. - (Knaccuueckast
yueOHas nureparypa o marematuke). - ISBN 978-5-8114-0890-0 : 350-02.

2. JIuneiinas anreOpa " AHAJINTUYECKAs reOMETpHSL. — URL:
https://siblec.ru/matematika/linejnaya-algebra-i-analiticheskaya-geometriya

3. Beiciasi matemMaTuka ajsi 3KOHOMUCTOB. [IpakTukyMm @ y4ed. mocobue st By30B /
Kpemep H. III. - M. : FOHUTMH, 2010. - 478 c. - (3onoToit pona poccuiickux ydeOHUKOB) - Pek.
MuH. 00p. PD (36 3k3.)

4. Koanenko, A.A. AHanutndeckas reometpus: yaeOHoe nmocooue / A.A. KoaneHko.
— bapnayn : Antl'TIY, 2015. — 89 c¢. — Tekcr: anexkTpoHHsI //



DNEeKTPOHHO-OMOINOTeUHAS cucTema «JlaubY : [caiiT]. — URL:
https://e.lanbook.com/book/112175

B) MeToM4ecKne yKa3aHus:

1. Tyranbaes, A.A. JIuneiinas anredpa: yueonoe nmocooue / A.A. Tyranbaes. — 2-¢ us.,
crep. — MockBa: ®JIMHTA, 2017. — 75 c¢. —Tekcr : odnekTpoHHbid //
DNeKTpOHHO-OMOIHOTeUHAs cucremMa «Jlanby» : [caiit]. — URL:
https://e.lanbook.com/book/108266.

2. Mopo3soBa, E.A. Ananutrueckas reomeTpusi: yaeonoe mocooue / E.A. Mopo3zosa, E.T".
Cxmsapenko. — Mocksa: MIIHMO, 2016. — 96 c¢.— Teker: oanekrpoHsbiid //
DNeKTpOHHO-OUOIHOTeUHAs cucremMa «JIanb» : [caiit]. — URL:
https://e.lanbook.com/book/92694

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypceni:

IIporpammHoe o0ecnieuenne

Haumenoanue [10 Ne norosopa CpoOK JIeHCTBYS TULEH3UH
MS Windows 7

Professional(ms  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |\ 135 o1 17.09.2007 GeccpouHo
Professional

7Zip cB0001HO pacrpoctpansgemoe [10 0OECCPOUHO
CorelDraw 2017

Academic Edition J1-504-18 ot 25.04.2018 06eccpovHO
STATISTICAB.6 |K-139-08 ot 22.12.2008 0eCCPOYHO

IIpodeccuonanbHble 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa
DrexkTpoHHas 0a3a nmepuoanveckux u3ganuii East View
Information Services, OO0 «MMIBUC»
HanwmonansHas nH(})OpMaAITMOHHO-aHATUTHYECKAS URL:
cucrema — Poccuiickuii MHIEKC HAyYHOTO IIUTUPOBAHUS :
(PUHIL)

ITouckoBas cucrema Axkagemus Google (Google Scholar) |URL.: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

Nudopmannonnas cucrema - EnuHoe okHO nocTyma K URL: http://window.edu.ru/
MH(GOPMALMOHHBIM pecypcam ' ' T
9 MartepuajbHO-TEXHHUYECKOE 00ecriedeHne TUCHUTITHHBI (MOTyJIs1)

MarepuanbHO-TEXHHUECKOE 00eCIIeUCHUE TUCIIUTUIMHBI BKITFOUACT:

Y4eOHbIe ayAUTOPUU TS IPOBEICHHS 3aHATHI JISKIIAOHHOTO THTIA

VY4eOHbIE ayAMTOPUU Ui TPOBEICHUS MPAKTHYCCKUX 3aHSATHH, TPYIIOBBIX U
WH/IMBUYIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS ¥ IIPOMEKYTOYHON aTTeCTAI[H

[TomereHus UTsi CAMOCTOSATENLHOU paOOTHI 00yJarOIINXCS

[Momerenuss A XpaHeHHS W NPO(PUIAKTHYECKOTO  OOCITYy)KUBaHUS — Y4eOHOTO
obopynoBaHus



IIpuioxenue 1

Y4e0HO-MeTOoIMYECKOe 0DecTiedeHHe CAMOCTOSATeILHOI padoThI CTY/IEHTOB

[To mucuummne «Anredpa U TEOMETPHs» MPEAYCMOTPEHA ayJUTOPHAs U BHEAYTUTOPHAS
camocCTOsITeNIbHAs paboTa 00y4aroIuXCsl.

AynuTopHas caMocTosITelbHAsE paboTa CTYACHTOB IPEAINOJIaraeT peleHne KOHTPOIbHBIX
3a1a4 Ha MMPAKTUYCCKUX 3aHATUAX.

[IpumepHble aynuTopHble KOHTpOJbHBIE paboThl (AKP):

AKP Nel «Meron I'aycca»
Pemnte cucremsl ypaBHeHu MeTo1oM ["aycca:

2X, + X, + 3%, =-10, —2x, = 3%, + Xy = =2,
) J7x +5%, +3x%, =17, 0){3x +4x, +x, =3,
X, —4X, — 44X, =-3; X +x,+2x, =1

AKP No2 «Matpuubl, onepanyu HajJ MaTpUIIaAMK)
Berauncnmutes matputtet AB, BA A? B?, eciu

-1 -2 -4 1 2 3
1. A=|-1 -2 4\ uB=|2 4 6
1 2 4 369

AKP Ne 3 «Onepanun HaJ BEKTOpAMU»
1. [lanst BexTopsl d(1-10,5), b(-3;0;4). Haiitn |2§|+‘B‘,

2. Haiitu 3Ha4eHHs m U n, IPH KOTOPBIX BEKTOPHI é(l; m, 3) b (3; 6; n) KOJUIMHEAPHBI.
) e .- - - -2
3. Haiitu ckanspHoe Npou3BeNEHHE BEKTOPOB d +CH 3a — 2C , el ‘a‘ =1, ‘c‘ =2, 0(a;c)= ?ﬂ

4. B napamnenorpamme ABCJ] naubi ero sepumnsl A(1;2), B(2;4), C(6:4). Onpenenuts KoopauHATHI

BepIIMHbI /| ¥ yron npu BepiivHe A.

BreaymuropHas camocrosiTenbHas paboTa OOYyYaroNIUXCs OCYIIECTBISETCS B BHJIC
W3YYEHHUS JUTEPATyphl IO COOTBETCTBYIOLIEMY pa3ieny ¢ MpopabOTKOM MaTepuana; BHIIOIHEHUS
JOMAIIHNX 3aJaHMiA.

[IpumepHble uHIUBUAYaNIbHBIE foMalTHue 3aaanus (U/13):

N3 Nel «Meron Kpamepa pewmenust CJIAY »
ITo dopmynam Kpamepa pemuth cucTeMbl YpaBHEHUIA:

2%, + X, +3X; +4X, =5, 8X, +6X, + X, +3X, +7 =0,
2%, +3X, + X3 + 2%, =1, 5 10x, +3x, —3x; — 2%, —3=0,
3X, +4X%, +2X; + X, =5, 6X, +9x, —2X, —X, +4=0,

X +2X, +2X; +3%, =1 2%, —3X, +3X; +2X, —-3=0



1.

a)
6)

B)
r)

1)

N3 Ne2 «YpaBHeHUs NpsIMOM HA MIIOCKOCTH

Hanucars ypaBHEeHHE NIPSIMON:

i A(-2;4) d{3-1}.
MPOXOJAIIEH Yepe3 TOUKY U MapajiieIbHO BEKTOPY ;
OTCEKAOIICH OT OCH OpJUHAT OTPE30K JJIUHOU 5 M 00pa3yIoliei ¢ 0Chi0 a0CIUCC Yrom
60° -

MPOXOJSAIIEN YEPE3 TOUKH A(—3;2) " D(2;—6);

MpOXOJsAlIe 4Yepe3 TOUKY IEepeceuyeHuss MpsSMbIX "

MIEPIEHIUKYIISIPHO MPSAMOMN X—-2y+2=0.

apnsomeiics cpemmeit muamein  ABC ¢ pepmmmamu A(5-2), B(-L16), C(34) "

napastensHoii cropone AC ;
Haiitu BeicoTy B/ Tpeyronpanka ABC, 3a1aHHOTO yCIIOBHSIMU TTyHKTa 0).



IIpuioxenue 2

OIIeHO'leIe cpeacrea AJisi IpoBEACHUSA l'[p()Me)RyTO‘lHOi/i aTrecranuun

[Ipomexyrounass arrecrauyss HMMEET

OCJIbKO  ONpPCACTINTb  CTCICHb  JOCTHIKCHHA

3aIlUIAaHUPOBAHHBIX PE3YJIBTATOB OOYUEHHUS MO TUCITUTUIMHE 32 ONPECIICHHBINA epUo 00yIeHHS
(cemecTp) u mpoBoaAUTCS B popMe 3aueTa, 3a4eTa C OLIEHKOM, SK3aMeHa

Kon
WHOUKAaTOpa

Nuaukarop 10CTUXEHUS
KOMIIETEHIINU

OneHouHbIE CpeICTBA

OIIK-1: CnocobeH mnpuUMeHSTh (pyHIaMEHTalbHbIE 3HAHUS, IOJyY€HHbIE B 00JacTH
MaTeMaTH4YeCKUX M (WJIM) €CTECTBEHHBIX HayK, M HCHOJb30BaTh HUX B MNPOPECCHOHATBHON

JACATCIBHOCTH

OIIK-1.1:

Pemaer  mpodeccrnonanbHbie
3a/1a4uu c obnactu

(dbyH1aMeHTaIbHON
MIPUKJIAIHON MaTeMaTUKU

n

10.

Cucremsl JIMHENHBIX YPaBHEHM.
OcHOBHBIE OTpe/eNeHus. DJIeMEHTapHbIe
npeoOpazoBaHus CUCTEM JTUHEHHBIX
YpaBHEHUM.

N3noxenune merona [Maycca. Bo3zmoxxHbie
BApUAHTHl KOJUYECTBA PEIICHUH CHUCTEM
JUHENHBIX anreOpanyecKux ypaBHEHUM
Onpenenenue onpenenutens. Berancnenue
OTpeNeNIuTeNs] BTOPOTO TMOpsAaKka (OTBET
MOJIKPENUTh KOHKPETHBIMU MPUMEPAMU).
Onpenenenue onpeaenurtens. Boruncnenue
omnpenenuTens TpeTbero nopsaaka. [Ipasuio
Capproca.

Onpenenenne onpenenurend. CBolcTBa
ornpeaenuTenen (kaxxmoe CBOYMCTBO
IPOWIIIOCTPUPOBATh KOHKpPETHBIMU
puMepamu).

MuHopsl U anredpandeckue TOMOTHEHHS.
JleMMa 0 BBIUKCICHUU OIPEACIUTENA
MaTtpulbl N—2o TNOpsSAKa, coneprKalen
CTPOKY (cTOJIOEIT), BCE DIIEMEHTHl KOTOPOH,
3a HMCKIIIOUEHUEM, OBITh MOXET, OIHOTO
3JIEMEHTa PaBHBI HYIIO (OTBET MOJKPEIUTD
KOHKPETHBIMU ITPUMEPAMH).

MuHopsl U anredpandeckue TOTOTHEHHS.
Teopema 0O BBIYMCICHHHM OIpPEACIUTENSA
MaTpULIBI Yepe3 dJIEMEHThl KaKoW-110o
cTpoku (cTonmbua) W ux anreOpanueckue
JOTIOTHEHUSI(OTBET MOJIKPETIUTh
KOHKPETHBIMU IIPUMEPAMH).

Pemenue cucteM JMHEWHBIX YypaBHEHUH
npu nomoun ¢opmyn Kpamepa (oTBer
MOJIKPENUTh KOHKPETHBIMH MPUMEPAMU).
Anrebpa MaTpHIl: OCHOBHBIE OIPEICICHHSI,
omepaluy  HajJ  MaTpHllaMHd, CBOMCTBa
omepanuii Hajx wmartpuniamu. EnuHuyHas
matpuna. OOpaTHas 1 oOpaTUMasi MATPHUIIBI.
Bripoxknennas Marpuma.  JloctatouyHbiin
npu3HaK oOpaTuMocTH MaTpuilel. Ha




Kon
HHOUKATOpa

Nupukatop 10CTUXKEHUS
KOMIIETEHIINH

OneHouHBIE CpeCTBA

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.
22.
23.
24.

25.

26.

217.

KOHKpPETHOM npumMepe NI0Ka3aTh
HAXOXXJICHUE 00paTHON MaTPHIIBL.

Crioco0 HaxoXAEHUsS MaTpullbl, 0OpaTHOU
JAHHOW  C HCHOJIb30BAaHUEM EIUHUYHOU
MaTpullbl (WLIIOCTpALUs Ha KOHKPETHOM
npuMepe).

MatpuuHblii croco0 pemeHust cucteM N
JMHENHBIX anredpandeckux ypaBHEHUH ¢ N
HEU3BECTHBIMU

BexTopel. OcHOBHBIE ONIpEAETICHUS] TEOPUU

BEKTOPOB. Jluneiinas KOMOWHAINA
BEKTOPOB. Jluneiinas 3aBUCHUMOCTD
BEKTOPOB.

baszuc cucremsl BekTOopoB. Teopema o
CyLUIECTBOBAaHMM  0a3uca y  BCAKOWU
HEHYJIEBOW CHCTEeMBI BEKTOpOB. I[IpaBuiio
HaXO0X/IeHus 0a3uca cUCTeMbl BEKTOPOB
basuc cucremsl BekTOpoB. Teopema o
pa3joXKeHuu JH00ro  BEKTOopa  yepes
BeKTopa Oa3uca (NMPUBECTH KOHKPETHBIE
IpUMEPHI).

Panr cucrembr  BekTopoB.  I[IpaBuio
HAXO0IEHUS paHra CUCTEMbI BEKTOPOB.
Panr cucrembr BektopoB. Teopema 00

SKBUBAJIEHTHOCTH CUCTEMBI
anreOpanvyeckux ypaBHEHHH U BEKTOPHOIO
YpaBHEHUS.

Teopema Kponekepa-Kanemnu. IlpaBuiio
HAaxXOXKJICHUs paHra CUCTeMbl BEKTOpoB. Ha
KOHKPETHOM IIpUMEpPE MPOUILTIOCTPUPOBATH
MIPUMEHUMOCTh TEOPEMBI
Kponekepa-Kanemnmu.

Onepanun Han Bekropamu. KoopaunHatsl
BekTopa. [Inuna Bekropa. CkanspHoe U
BEKTOPHOE IIPOU3BEJCHUS BEKTOPOB.
[IpunoxxeHne BEKTOpPHOW  alreOpbl K
PELICHUIO 3a/1a4 JIEMEHTapHON T'€OMETPUH.
Boluucienue paccTossHUsI MEK1y TOUKAMH.
KitoueBble 3a/1auu B KOOpAUHATAX.
[enenne oTpe3ka B JAHHOM OTHOILIEHHUH.
Cepenuna OTpe3Ka. [Tnomane
TPEYrOJIbHUKA.

IIpunoxenne  MeToma  KOOpAMHAT K
PELICHUIO 3a/1a4 2JIEMEHTaPHOU T'€OMETPHH.
Paznuunbie cnocoObl 3agaHus TpsIMON Ha
IJIOCKOCTH. ['eOMeTprUecKuil CMBICI 3HaKa
TpeXWICHA.

BzaumHOe pacnosoxkeHue NOpsSIMBIX  Ha
IJIOCKOCTH.

PaccrossHue OT TOYKM 1O HOPSIMOM. YTOJI




Kon
HHOUKATOpa

Nupukatop 10CTUXKEHUS
KOMIIETEHIINH

OneHouHBIE CpeCTBA

MEXTy PSMBIMHU.
Ommumnc. T'unep6ona. Ilapaboma. OOrmee
ypaBHEHHE KPHBOW BTOPOTO TOPSIKA.

Yron Mexay nOpsSMbIMH. YTOJd MEXKIY
IIPSAIMOM U TUIOCKOCTBIO.

IIpunoxkeHne TeopuM NPsSMON K PELICHUIO
3a/1a4 MIEMEHTAPHON F€OMETPHUHU.
OKpyXHOCTb, €€ YypaBHEHHE, 3aJaud Ha
MHO>KECTBA TOYEK, OTIPENEISIONINX
OKPYKHOCTb.

OIIUIC, €ro ypaBHEHHWE, 3a7adyd Ha
MHO>KECTBA TOUYEK, ONPEAEIAIOUIUX AIITUIIC.
[TapabGona, ee ypaBHEHHE, 3aJauyd Ha
MHO>KECTBA TOYEK, OTIPEIEISIOINX
napaboy.
['unepOona,
MHO>KECTBa
rumnepooIy.

28.

29.

30.

31.

32.

33.

34. €e YypaBHEHHE, 3a/Jauyd Ha

TOYCK, OIPECACIIAIOININX

OIlIK-1.2

Bmaneer cnocodamMu u
npueMamu pelenus
HCCIEI0BATEILCKUX 3ajad B
obnmacti ¢GyHIaMEHTAILHOU |
MPUKIAAHON MaTeMaTUKHU

a(;:

l.Pemts ypaBHeHHE:

3(a,—2x)+5(a, +a,—3x)=2(a, —4x), rae
a =(4312), a,=(2,-1-34),
a,=(2-1-34), a,=(-14,-53).

2.YCTaHOBUTH JTUHEUHYIO HE3aBUCHUMOCTh
BEKTOPOB:

a) a1=(3,],1,1,1),
(L2,914), a,=(11382);
0) a = (1,1,1,1), a=01-1,2-2) |,
(1,3,0,4), a, =(1,5,—1,7).
3. HaliTu paHr naHHOM CHCTEMBI BEKTOpPOB,

YKa3aTb BCCBO3MOIKHBIC €€ 0a3el U BbIPA3UTh
uepe3 6a3y BCC BCKTOPBI CUCTCMBI:

a) a=(52-31), a, =(4,1,-2,3),
(11-1-2), a,=(34.-12);

a,=(11231)

OIIK-1.3

[TpumensieT pyHaaMeHTATBHBIC
MEXTUCIUIUTMHAPHBIC 3HAHUS
JUIs  pelieHuss  3amad = B
npodeccuoHanbHOM
JeSITEITIbHOCTH

1.Haiitu  marpuny X=A(B-2C) wu
BBIUUCIIUTH €€ OTIPE/IENIUTEINb, €CITH

3-2 1 1 -2 1 -1
A=-11-1|,B=|3 -1|,C=2 3

135 4 5 3 2

2. Pemuts cucremy: 1) metonom I'aycca;

2) wmerogoM Kpamepa, mnokazaB yMeHHs
HaXOIUTh OMNPEACIUTENN: a) M0 MPaBUITY
Capproca,; 0) CBEJICHUEM MaTpHIBI

omnpesienuTeNs K TPEYrojdbHOMY BHIY; B)

MoJIyueHUEeM crTosidna (CTpoka) CO BCEMU




Kon
HHOUKATOpa

Nupukatop 10CTUXKEHUS
KOMIIETEHIINH

OneHouHBIE CpeCTBA

HYJIEBBIMH DJIEMEHTAMH, 32 HCKIIOYEHHEM
OJTHOTO; 3) MaTPUYHBIM CTIOCOOOM.

3% + X, + X, =8,

—2X, + X, +2X; =6,

X, —2X, —3%, =4;

3. Hanucats nporpammy JUIs

BBINOJIHEHHS JEMCTBUI HAJl MAaTPULIAMH
~  CIJIO)KEHHE MaTPUILL:
— YMHOKEHHE MaTPHUIIbI Ha YUCIIO;
— YMHOXXEHHE JIBYX MaTPHII.
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