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JIucT aktyaausanuu padoueii nporpaMmbl

Pabouast mporpamma nepecMoTpeHa, oocyxJeHa u ojjoopeHa i peanuzanuu B 2025 - 2026
y4ueOHOM rojy Ha 3acefanuu kadeapol I[lpuknagHoil MaTeMaTHKy U HHOOPMATHKA

[Iporokom ot 20 1. Ne

3aB. xadenpoit 10.A. U3BekoB

Pabouast mporpaMmma nepecMoTpeHa, 00CykIeHa u oo0pena i peaymsanuu B 2026 - 2027
ydaeOHOM rony Ha 3aceqanuu kadeapsl [IpukiaaHoi MaTeMaTuKu U HHHOPMATUKU

[IpoTokon ot 20 . Ne
3aB. kadeapoii 10.A. N3BekoB

Paboyas mporpamma nepecMoTpeHa, o0CykIeHa u ogo0peHa s peaymsaruu B 2027 - 2028
ydeOHOM ronty Ha 3acefaHuu kapeapsl [IpukiagHON MaTeMaTUKu U HHPOPMATHKH

IIporokom ot 20 . Ne

3aB. kadenpoit I0.A. UsBekoB

Pabouast mporpamma nepecMoTpeHa, oocykaeHa u ogoopeHa i peanusanuu B 2028 - 2029
y4eOHOM rony Ha 3acefanuu kadeapol [lpuknagHoil MaTeMaTHKU U HHOOPMATHKA

[Iporokom or 20 . Ne

3aB. kadeapoii 10.A. U3BeKoB

Pabouas mporpamMmma nepecMoTpeHa, 00CcyxIeHa u ogoopena s peamsanyu B 2029 - 2030
y4eOHOM TOly Ha 3acemaHuu kaeapsl [IpUKIaAHON MaTeMaTHKU 1 HH)OPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii 10.A. U3Bexos

Pabouyas mporpamma nepecMoTpeHa, o0cyk1eHa u ogoopeHa s peanmsaruu B 2030 - 2031
ydeOHOM roly Ha 3acefaHuu kageapsl [IpukiagHON MaTeMaTuKu U HHPOPMATHUKA

[Iporokom ot 20 . Ne
3aB. kadenpoit 10.A. 13BekoB




1 Iles14 oCBOEHUSI TN CHUTITHHBI (MOTYJI51)

* Pa3BUTHE MATEMATUYECKOT'O MBIIIIJICHNUS;

* (opMUPOBAHNE HABBIKOB PEIICHUS TEOMETPUYECCKUX 3a7ad B PA3IMYHBIX CHUCTEMax
KOOPJINHAT;

* 0O3HAKOMJICHHE C OCHOBaMH KJIACCUYECKON U COBPEMEHHOM anreOphl;

* O3HAKOMJICHHE C PA3JIMYHBIMH alNreOpanvdecKuMU CTPYKTypaMH (TIOJISIMH, BEKTOPHBIMH
MPOCTPAHCTBAMHM) U UX MPUIIOKEHUSIMH B PEIICHUH PA3TUYHBIX TPAKTUYECKUX 3a7a4;

* 00yueHHE OCHOBHBIM ajreOpanyecKUM METOJaM pEIICHHS 3a/Jad, BO3HHUKAIOIIUX B
JIPYTUX MaTEeMAaTUUECKUX IUCIUIUIMHAX U B IIPAKTHKE;

* BOCIIUTAHHWE Y CTYJICHTOB MATEMaTHYECKONH M TEXHMUYECKOW KYJIbTYPBI, KOTOpas
MpeArnojaraeT 4eTKoe OCO3HAHHWE HEOOXOAMMOCTH U BaKHOCTH MAaTEMaTUYECKOW MOATOTOBKU
JUIS1 COBPEMEHHOT'O CTICIIHAINCTA.

2 MecTo qucHMIJIMHBI (MOYJIsl) B CTPYKTYpe 00pa3oBaTe1bHOIl POrpaMMbl

Juctunnubaa Anrebpa U reoMeTpusi BXOAUT B 00S3aTENbHYIO YacTh y4eOHOrO IiaHa
00pa30BaTeNIbHON IPOrpaMMBI.

Jns  wu3ydeHus  AUCHMIUIUHBI  HEOOXOAUMBI  3HAHUS  (yMEHHs,  BJaJCHUsA),
c(hOpMUPOBAHHEIE B PE3YJIHTATE H3YUCHUS TUCITUTUINH/ IPAKTHK:

Jnst  u3ydeHHs ~ AUCHMIUIMHBI  HEOOXOAWUMBI  3HAHUS  (yMEHHs,  BJIAJICHUSA),
chopMUpOBaHHBIE B pe3yJbTaTe HU3Y4YEHHUS MAUCHMIUIMH: «Anredpa M Havaja aHajIu3ay,
«I"eometpus» B 00bEMe MPOrpaMMBbl CPEAHEH IIKOJBI.

3Hanus (yMEHUs, BIaJIeHUs), MOJIYYSHHbIE TIPU U3YYEHUH JTaHHON JUCHUIUIMHBI OYIyT
HEOOXOIUMBI TSI H3yUEHUS TUCITUTUTAH/TTPAKTHK:

JuckpetHas maTeMaTuka

Teopust BEposTHOCTEM, MATEMAaTUYECKAsI CTATUCTUKA

MaremaTuuecKkuii aHaau3

OCHOBBI TEOpUHU ONITUMH3ALIUU

MaremaTrueckoe MOIEIMPOBAHUE PACIPEICIICHHBIX CUCTEM

3 Kommnerenuun ody4awmierocsi, opMupyemMbie B pe3yJIbTaTe 0CBOCHHS

AUCUMILTUHBI (MOYJIs1) ¥ IVIAHUPYEMBble Pe3yJbTaThl 00yYeHHs

B pesynbraTe ocBOCHUS AUCITUTUIMHBI (MOIYJIsA) «Anredpa u reoMeTpHs» 00yJaroIHiics
JOJDKCH O6HaIIaTB CJICAYOIHNMU KOMIICTCHIHUAMU:

KOI[ HWHAUKATOopa I/IH,Z[I/IKaTOp JOCTHOKCHUA KOMIICTCHIIN

OIIK-3 CnocoOeH HCroIh30BaTh MaTEMAaTHUECKHE METOIbI, HCOOXOAUMBIC JIJISl PEIICHUS 3a1a4
1poheCCUOHAIBLHON JIEATENLHOCTH;

OIIK-3.1 [Ipumensier MaTeMaTHYECKUE METOIEI U1 pelIeHus 3agaq
1poheCCUOHAIBLHON NEATETLHOCTH

OIlK-3.2 Brnageer HaBbIKaMHM THUIIOBBIX PACUETOB PA3JIUYHBIX PA3J]I€JIOB BBICIICH
MaTEMATUKN

OIIK-3.3 Crpour MaTemMaTHUeCKHE€ MOJEIN IMPOLEcCOB B MpodeccuoHanbHON

JACATCIIbHOCTH




4. CTpyKTYypa, 00bEM M COlepKaHue TUCIHILTHHBI (MOILYJIs1)
OO6mrast TpyI0€MKOCTh JAUCIUIUIMHBI COCTABISICT 4 3a4eTHhIX enuHull 144 akaa. 4acoB, B TOM

YUCJIIC:

— KOHTaKkTHas paborta — 94,1 akaj. 4acos:
— ayauropHas — 90 akas. 9acos;
— BHeayautopHas — 4,1 akas. yacos;

— caMocTosTenbHas paboTa — 14,2 aka. 4acos;
— B (hopMe mpakTuIecKoit moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dopma aTTecTalluy - SK3aMEH
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@) 5 g £ paboTHI IIPOMEKYTOUHOH
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Tex. p '€ aTTecTalun
3aH. 3aH. | O &
1. Jluneitnas anrebpa
- IOJTOTOBKA K
MPaKTHISCKUM -
1.1 Marpuisl. 3aHATHUSM, - Bzm a]jH)HBIX
Onpenenutenu. Cuctemsl - BoInoJiHeHue TP mia agnﬁ
JIMHEHHBIX 6 12291 | 2 Nel «Matpuitsl. KOHE iLTaHI:II/I o
anredpamyecKux Cucremst Y
N N pemenuro 3aaa4 TP,
YpaBHEHHI. JTMHEHHBIX samra TP
anreOpanyecKux
YpaBHEHUID
- MOJITOTOBKA K
MPaKTHICCKUM
3aHATUAM, HDOBEDKa
1.2 JIuneiinbie - BBIIIOJIHEHUE - HBﬁ aI;)H:HbIX
IIPOCTPAHCTBA. Bazuc.| 1 NA3 Ne 1 FBHAYAT
4 16/81 2 . 3aJaHui,
EBkannoBel «JInnennrle KOHCYJIBTALIHN 110
MIPOCTPAHCTBA. MPOCTPAHCTBA U y
onpeaTophi pemenuro N/13
Ksanparnunsie
hopmbD»
- MOJITOTOBKA K
MPaKTHICCKUM
3aHATUSM, HDOBEDKa
7 BOIIIOMHCHHE uH YIBEI aIJ)1beIX
1.3 JInHeHbBIC N3 Ne 1 JMBHAYa)
4 4/21 2 . 3a7aHuH, -
OTIEPATOPHI. «JIuneitabie
KOHCYJIbTAIIUH 110
MIPOCTPAHCTBA U
oTiepaTophi pemenuro N3
Ksanparnunsie
dhopmb»




- IOArOTOBKAa K

MPaKTHIECKUM
3aHATUSAM,
- MpOBEpKa
- BBIIIOJIHEHUE JH MBIy b HBIX
14 KBanparuunsie A3 Ne 1 o
s 2 421 0,2 A . 3aJaHUH, -
(hopMbLI. «JIunelinbie
KOHCYJIBTAIIH IO
MPOCTPAHCTBA U
pemennto /13
OIEePaTOpPBI.
Ksanpatuuneie
(hopMBI»
Uroro no pazneny 16 36/14,91| 6,2
2. BexropHas anrebpa
- MOJTOTOBKA K
MPaKTHIECKUM
2.1 BekTopsl U omnepanuu P
Han Humu. CramspHOe SQHATHAM,
BCKTOPHOE '1/1 CMeHIaHHOé 4 4/31 1 - IOATOTOBKA K - npoBepka AKP
1} omie €HHE BEKTOPOB AKP ~ Nel
p A POB. «BekropHas
anrebpa»
Hroro no pazgemny 4 4/31 1
3. AHayIuTHYECKas T€OMETPHS
- MOJITOTOBKA K
MPaKTHYCCKUM
3.1 Cucrembl KOOpIWUHAT 3aHSATHAM
P ’ - npoBepka U/J13,
Ha TuiockocTH. [IpsiMas Ha - BBHINIOJIHEHNE
2 2/11 1 - KOHCYJIBTAIIUH TI0
mnockoctd. KpuBble Ha N3 Ne 2
pemenuto WJ13
TUIOCKOCTH. «AHanmuTHYECKas
reoMeTpHsl Ha
TUIOCKOCTH
- MOJITOTOBKA K
MPaKTHYECKUM
3.2 KpuBeie BTOpOro p
3aHATHSIM, - mpoBepka 113,
MOPSIITKA: OKPYXHOCTb,
SIUTHIC runepGona 4 4 2 - BBIIIOJIHEHHE | - KOHCYJIBTAIMH T10
i ? W3 Ne 3 pemenuro M3
napa0ona.
«KpuBbIie BTOpOTO
TOPSITKA»
3.3 IIpeobOpazoBanue
- MOJITOTOBKA K
KOODJHHAT:
. MPaKTHYCCKUM
napajuleNbHbIi  IepeHoc,
3aHATHSIM, - nposepka U/I3,
noBopoT. Knaccudukanus
IMEME 2T mopska 2 4 2 - BBIMIOJIHEHHE | - KOHCYJIBTAIMH T10
PAIKE. WJI3 Ne 3 permermio VI3
IMpuBenenne ypaBHEHUt
N «Kpussie BTOpOro
JUHUA 2-TO TOpsaKa K
MOPSIITIKaY
KaHOHHYECKOMY BUIY
3.4 TloBepXHOCTH BTOPOTO
- MOJITOTOBKA K
TOpPSIIIKA:
MPaKTHYECKUM
HWITHHAPHYECKHUE,
3aHATUAM,
KOHUYECKHE u - KOHCYJIbTAIIH TI0
4 2 - BBIIIOJIHEHHE
MOBEPXHOCTH BPAIICHHUS. VI3 No 4 pemennto /13
DIUIITICON I, -
«IToBepxHoctu
runepOoIouIpl,
BTOPOTO TIOPSIAKAY
napaboJIoH bl
35 Knaccudukanus - IOJITOTOBKA K
MOBEPXHOCTE  BTOPOTO MPaKTHYSCKUM - IpOBEpKa
nopsinka. [lpuBenenue k 3aHATUSM, VHTUBHTY QITbHBIX
KaHOHUYIECKOMY BUITY 4 2 2 - BBINTOJIHEHHE 3aJaHUH, -
o01ero YpaBHEHUS NA3 Ne 4 KOHCYJIbTAIlH 110
TTOBEPXHOCTH BTOPOTO «IloBepxnoctu 2- | pemenuto NJ3
TIOPsIZIKA. T'O TMOPSIAKA»
HWroro no pazaeny 16 14/11 7
Hroro 3a cemectp 36 54/18,91| 14,2 9K3aMEH




Hroro no aucrumivHe

36

54/18,9
)44

14,2

OK3aMCH




5 O6pa3oBaTeibHbIE TEXHOJIOTHH

Peanmauuﬂ KOMIICTCHTHOCTHOI'O IIOAX0Ja IPpEAYCMATPUBACT UCIIOJIb30BAHUC B y‘-I€6HOM
mporiecce AakTHBHBIX M WHTEPAKTHBHBIX (OpM TPOBENCHHS 3aHATHH B COYCTAaHUH C
BHEAyJAUTOPHON paboToil ¢ 1enbio GOopMUpOBaHUS U Pa3BUTUSA MPO(PECCHOHANTBHBIX HABBIKOB
oOyyJaromuxcsi.

1. Tpagunmonusie oOpa3oBaTeNbHbIE TexHOJOrMU. OpraHuzaius 00pa30BaTEIHLHOTO
mporecca, MpeanojaraeT NPSMYI0 TPAHCISIMIO 3HAHUM OT MpernojaBaTeNisi K CTYACHTY
(MIpenMyIIecCTBEHHO Ha OCHOBE OOBSCHUTEIHHO-UILTIOCTPATHBHBIX METOJOB OOydYeHUs).
VY4eOHast MesTETbHOCTh CTYJIEHTa HOCHUT B TaKHX YCJIOBHSX, KaK MPaBUIIO, PEMpPOIYKTHBHBIN

Xapakrep.
®dopMbI y4eOHBIX 3aHITHIA:
* - wuHQOpPMAIIMOHHAs JIEKIUS — TIOCIEOBAaTEeIbHOE U3JOKEHUE MaTephaia B

JTUCIUIIMHAPHOM JIOTHUKE, OCYIIECTBISIEMOE TPEUMYIIIECTBEHHO BepOaIbHBIMH CPEJICTBAMHU.

* - cemunap (3ammra TP) — Oecena nmpenojaBaTens U CTYyACHTOB, O0CYXKIIEHUE 3apaHee
MOATOTOBJICHHBIX COOOIIEHUH MO KaXIOMy BOMPOCY IUIaHA 3aHATUS C €AMHBIM JUJIS BCEX
MepeYHEM PEKOMEHAYEMOM 00513aTeIbHON U I0NIOJTHUTEIBbHOM JINTEPATYPHI.

* - IPAKTUYECKOE 3aHSITHE, TIOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HABBIKOB 110
MPENTIOKEHHOMY aJTOPUTMY .

2. Texnomoruu mpobremMHoro odydyeHus. Opranuzanus 00pa30BaTEIBHOrO Mpolecca
MpearosaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX CUTYalui
JUTSL CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIBHON JIEATEILHOCTHU CTYIEHTOB.

®opmbl yueOHBIX 3aHATHI:

* - mpoOieMHasl JIeKIMs — H3JI0KEHHE MaTepuala, Ipearnoyararoniee MOCTaHOBKY
MpOOJIEMHBIX M JUCKYCCHOHHBIX BOIPOCOB, OCBEUICHHWE PA3IMYHBIX HAYYHBIX IOIXOOB,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3NMYHBIMU MOJIEISIMU MHTEPHPETAIUU M3y4aeMOro
Martepuana.

e - Jekuus «BIBoeM» (OMHapHas IeKIusl) — H3JI0KEHHe MaTepuaiga B ¢dopme
JMAJIOTMYECKOTr0 OOIEHUs JABYX CTYAEHTOB (3apaHee MOATOTOBUBLIMXCSA) WM CTYACHTa U
npenojaBaTens (HalpuMep, PeKOHCTPYKIMS JUajora UCTOPHUUECKHUX JIMYHOCTEH — CBUIETeNeH
OTKPBITHSI KAKOT'0-1100 HayuyHOT 0 (paKTa; «Ky4EHOIO» U «IIPAKTUKa» U T.1I.).

* - MpaKTUYECKOE 3aHATHE B (GopMe MpPaKTHKymMa — OpraHu3alus ydeOHOW paloThl,
HampaBJieHHas Ha pelIeHHWe KOMIUIEKCHOM y4eOHO-TIO3HABATEIBHOU 3aJaud, TPEOYoIel ot
CTYZCHTa IPUMEHEHHS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTHYECKUX HABBIKOB.

* - camMmocTrosiTeTbHas pabora (C KOHCYJNbTAMSAMHU TPEMOJaBaTelisi) Ha OCHOBE
Kelic-MeTos1a — 00y4eHHe B KOHTEKCTE MOJICIUPYEMON CUTYalluH, BOCIIPOM3BOIAIICH peallbHbIe
yCIJIOBUSI HAYYHOM, IPOM3BOJACTBEHHONW. OOyuaronuecs: JOJKHbI IPOAHATU3UPOBATH CUTYAIIHIO,
pa3o0paThCst B CyTH MpoOJieM, NMPeI0KUTh BOSMOXKHBIE PELICHHUs U BBIOPATH JIydlllee U3 HHUX.
Keiicer 0a3upyroTcst Ha pealbHOM (PAKTUIECKOM MaTepuaje WM K€ MPUOIKEHBI K peaqbHON
CUTYalHH.

3. MH(opManmmoHHO-KOMMYHHKAIIHOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHU. OpraHu3alist
00pa30BaTEILHOrO MpOIEcca ¢ MPUMEHEHHEM CIELUATU3UPOBAHHBIX MPOTPAMMHBIX Cpell U
TEXHUYECKUX CpEJCTB paboThl ¢ wuHpopManueidn (MHOOPMAIMOHHYIO Cpely YHUBEpPCUTETa
MOOAYC MOODLE).

@®opMbl y4eOHBIX 3aHSATUNA C KCIIOJIB30BAHMEM HH()OPMAIIMOHHO-KOMMYHHUKAIMOHHBIX
TE€XHOJIOTHIA:

* Jlexuusa-Buzyanuzanusi — HM3JI0KEHHE COJAEPMAHHS COIMPOBOXKIACTCS Ipe3eHTaluen
(neMoHcTpanueil yueOHbIX MaTepUaJIOB, PEACTABICHHBIX B PAa3JIMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WJUTIOCTPATUBHBIX, IpaUuecKux, ayIno- U BUACOMATEPHAIIOB).

 Ilpaktuyeckoe 3aHsATHE B (opMe MpEe3eHTAUUU — TPEACTABICHUE PE3yJIbTaToOB
MIPOEKTHON WM HMCCIEA0BATEIbCKON JNEATEIILHOCTH C MCIOJIb30BAaHUEM CIIECIIMATU3NPOBAHHBIX
IIPOrpPaMMHBIX CPEL.



6 YueOHO-MeTOAUYECKOE 00ecTiedeHHEe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXxcst
[IpencraBneHo B mpuiiokeHuu 1.

7 OueHoYHbIE CPeACTBA 1JIs1 IPOBeIeHUsI IPOMEeKYTOUHOM aTTecTaluu
[IpencraBneHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOIMYeCKOe M HH(POPMANIMOHHOE 00ecTiedeHHe TUCIUIITIHHBI (MOYJIs1)
a) OcHoBHas JIUTEpaTYypa:
1. Kpemep, H. 11I. Jluneitnast anreOpa : y4eOHUK U IpPAKTHUKYM JUIsl OakanaBpuaTa U

cnenuanureta / mox pemakumein H. 1. Kpemepa. — 3-e m3n., ucnp. u gom. — Mocksa .
WznatensctBo FOpaiit, 2019. — 422 c¢. — (bakamaBp wu cnenmamuct). — ISBN
978-5-534-08547-1. — Tekct : oaaekrponubiii // DOBC IOpaiir [caiit]. — URL:

https://www.biblio-online.ru/bcode/432050 (mnata obparmenus: 26.04.2024) — Pexum gocTyna:
JUTSL aBTOPU3. TTOJTb30BATEIICH.

2. [lpuBanos, U. Y. Ananutudeckas reoMmetpus : yueOHuk st By3os / . U. Tlpusaos.
— 40-e uzn., crep. — MockBa : HznatensbctBo IOpaiit, 2019. — 233 ¢. — (bakanasp u
cnernuanuct). — ISBN 978-5-534-01262-0. — Tekcr : anektponnsiit // DbC IOpaiit [caiit]. —
URL.: https://www.biblio-online.ru/bcode/433810 (mara obpamenus: 26.04.2024) . — Pexum
JIOCTYTIA: [T aBTOPU3. TTOJIb30BATEIICH.

1432050

0) JlonosiHuTEIbLHAA JIUTEPATYypPA:

1. Edumos, H. B. KpaTtkuii kypc ananutudeckoi reomerpun: Yueonuk/ E¢pumos H. B.,
14-e u3n., ucnpas. - Mocksa : ®U3MATIINUT, 2014. - 240 c. ISBN 978-5-9221-1419-6, 500 3x3.
- Tekcr : osnekrponnsii. - URL: https://new.znanium.com/catalog/product/537806 (mara
obparenus: 26.04.2024) - Pexxum goctyna: Uit aBTOPH3. TOJIb30BATEIICH.

2. Ebumos, H. B. Keagparuunsie dopmel u matpuisl / H.B. Edumo. - Mocksa :
OU3MATIINT, 2012. - 168 c. ISBN 978-5-9221-1049-5, 500 5k3. - TeKCT : 2JIeKTPOHHBIH. -
URL: https://new.znanium.com/catalog/product/414063 (mara oGpamienus: 26.04.2024) -
Pexum noctyma: 1isi aBTOpH3. TOJIb30BaTENECH.

3. [adapesuu, . P. Jluneiinas anrebpa u reomerpus / U. P. Illadapesuu, A. O.
Pemm3zoB. - Mocksa : DUSMATIIUT, 2009. - 512 c. - ISBN 978-5-9221-1139-3. - Tekcr :
anekrpounsii. - URL: https://new.znanium.com/catalog/product/544772 (mata oGpalieHus:
26.04.2024) - Pexxum mocTyna: sl aBTOPHU3. TIOJIb30BaTENCH.
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B) MeToanuyeckue yKazaHus:

1. Ab6pamoBa, U.M. DnemeHTh BEKTOPHOW anreOpbl W aHAIMTHYECKOM T'€OMETPHUU:
Metoanyeckue yka3zaHus JUIst CTyA€HTOB | Kypca Bcex cneranbHocTei. — MI'TY, 2008. — 16 c.

2. Baxpymea, .A. Kpusbie u moBepxHocTH 2 niopsiaka. [lonsipHasi cuctema KoopIuHarT.
[Ipaktukym — Marauroropck: I'OY BITO «MI'TY um. I'.'1. Hocoay, 2009. — 19 c.

3. I'pauena, JI.A. DileMeHTHI JIMHEHHOW alTeOpbl, BEKTOPHOU anreOphl H aHATUTHICCKON
reomeTpun: Yuebnoe nocooue. - Marauroropck: 'OY BIIO «MI'TY um. I'.'1. Hocoay, 2010 —
63 c.

r) [Iporpammuoe odecnneyenne u UnTepHeT-pecypcebi:

IIporpammHoe obecneueHne

Haunmenosanue I10 Ne norosopa Cpok neiicTBUS JTULECH3UU
MS Off.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip ¢B0001HO pacnpocTpansemoe 110 0eccpovHoO
MathWorks

MathLab v.2014 |K-89-14 01 08.12.2014 O6eccpouHo
Classroom License

MathCAD v.15

Education J-1662-13 ot 22.11.2013 OeccpouHo
University Edition

IpodeccuonanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHbIE CIIPABOYHbIE CHCTEMbI
Haspanue xypca CchUIKa
DrexTpoHHas 0a3a meproanyeckux u3ganuii East View
Information Services, OO0 «MIBHUC»
HanwmonansHas WH(pOPMAITMOHHO-aHATUTHYECKAs URL:
cucrema — Pocculickuii HHIEKC HAyYHOTO ITUTUPOBAHUS
(PHIHIT)

IMTouckosas cucrema Akagemus Google (Google Scholar) |URL: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp



https://www.biblio-online.ru/bcode/456440
https://www.biblio-online.ru/bcode/436999
https://new.znanium.com/catalog/product/101010

Poccuiickas l'ocynapcrBeHnHas
oubmmoreka. Karayioru
DJIEKTPOHHBIE ~ pecypchl  OMOJIMOTEKH
MI'TY um. I'.1. HocoBa
MexnaynaponaHass 0a3a TMOJHOTEKCTOBBIX
KypHaiao0B Springer Journals
MexayHapoaHas pedeparuBHas "
MIOJTHOTEKCTOBAS CHpaBOYHAas 6aszalhttps://www.nature.com/siteindex
JAHHBIX _HAVYHBIX _M3AaHui _«Springer
ApxuB HAyYHBIX KYpHAIIOB
«HanmoHansHbIH https://arch.neicon.ru/xmlui/
DJICKTPOHHO-MH(POPMAITMOHHBIH
Nudopmanmonnass cucrema - bank
JIAHHBIX yIrpo3 0€30aCHOCTH
9 MarepuajJbLHO-TEXHHYECKOE 00ecneueHne 1 CIUIIMHBI (MOAYJIf)

https://www.rsl.ru/ru/4readers/catalogues/

https://host.megaprolib.net/MP0109/Web

http://link.springer.com/

https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962

MarepuaibHO-TEXHUYECKOe 00eCTIeYeHNE TUCIIMIUINHBI BKIFOYAeT:

MarepuaibHO-TEXHHYECKOe 00ecTieYeHNE TUCIIUIUINHBI BKIIOYAeT:

- Y4eOHble ayAUTOPUH JJIsl IPOBEICHUS 3aHATUH JICKIIMOHHOTO THIIA

- YueOHbIC ayIUTOpUHM I TIPOBEACHUS J1a0OPATOPHBIX 3aHATHH, TPYNIOBBIX U
WHIUBH/yaTbHBIX KOHCYJIBTAIIMHI, TEKYILET0 KOHTPOJIS U IPOMEXKYTOUYHON aTTEeCTALUH

- AyIUTOpHH ISl CAMOCTOSTEIBHON paOOThI: KOMITBIOTEPHBIC KIIACCHI; YNTATIBHBIC 3aJIbI
OnbmMoTeKkn (mepcoHanbHble KoMIbloTepsl ¢ maketom MS Office, Beixoqom B MHTEpHET 1
JOCTYTIOM B 3JICKTPOHHYIO HHPOPMAaLMOHHO-00pa30BaTEIbHYIO CPpEly YHHUBEPCHTETA )

- Ilomemenue paasi XpaHEHUS M MPOPHIAKTHYSCKOTO OOCITYXMBaHHS Y4eOHOTO
000py10BaHUS

IIpuniaoxenne 1
Y4eOHOo-MeTOAMYECKOE 0OOecTIedeHHe CAaMOCTOATEIbHOH padoThl 00yYarommxcst

Mo amcumnanHe «Anrebpa u reomeTpua» NPesyCMOTPeHa ayaMTOpHasA U BHeayaAUTopHan
camocTonTe/ibHan paboTa obyyatoLmxcs.

AyauTopHan camocTosTesibHan paboTa CTyAeHTOB NpeanoiaraeT peleHne KOHTPOIbHbIX 3343y
Ha NPaKTUYECKUX 3aHATHAX.

MpumepHoble aydumopHbie KOHMposbHbie pabomoi (AKP):

AKP Nel « BekmopHas anzebpa»

1. CtopoHa pomba paBHa 5v10, aBe ero npoTMBONON0XKHbIE BepwnHbl — P(4; 9) 1 Q(-2; 1). BbluMcamTb niowaab
aToro pomba.

2. [aubr Bektopsl dub . Haiitu mmmaael BekropoB Cu d , mocTpoeHHBIX MO Bektopam da ub ; xocunyc yria

mexay Bektopamu  a U 0 . ITpoBepuTh KOILTHHEAPHOCTH BEKTOPOB CH b .



a=(43-1) v b=(22-2), c=d-4b u d=3a-2b,

3. HaiiTu KoopamMHaTbl BEKTOpa X , NepreHAnKyapHbli Bektopam  a = (3;—11) wu b= (2,-32) ,u

YA0BNETBOPAIOLLMI YCIOBUIO X - (T — 2]? + IZ)zl.

4. [anbl BepwnHbl AABC . Bblumcantb  ero niowaab v A4AnHY BbICOTbI, ONYLIEHHOM U3 BepwnHbl B Ha
ctopoHy AC. A(-12;3), B(6;2,-2), C(-1,2;0)

p=a-5b wu

5.  BbluMCAMTL MnJioWadb napassienorpamma, MOCTPOEHHOro Ha BekTtopax Pu( , ecau

u b —eanHuuHble B3aMMHO NnepneHANKYAAPHbIE BEKTOPBI.

Qy

(j=25+5, roe

6. [okasaTb, uto ToukM A, B, C n D neaT B 0OAHOW NJIOCKOCTW. A(—l;—Z;O), B(O;—4;1), C(2;—1;—2) ,
D(6:12;-13)

MpumepHsbie uHOUBUOYaAnbHbIE domawHue 3adarHus (M43):

nAa3 Nel «/luneliHble npocmpaHcmea u onepamopsl. KeadpamuyHoelie hopmol»

3apava 1. s yKa3aHHOro MHOXKECTBA BEKTOPOB ONPeAEeNNTb, ABAAETCA 1N 3TO MHOMKECTBO JIMHENHbIM
NPOCTPAHCTBOM HaZ NOJEM AENCTBUTENbHBIX YNCEN OTHOCUTENBHO OObIYHbIX ONEPALMI CNOKEHMUSA
BEKTOPOB M YMHOXKEHMA BEKTOPaA Ha Yncno. B ciyyae oTpuLaTeIbHOrO OTBETA YKa3aTb, KakMe MMEHHO
AKCMOMbI IMHEAHOTO NPOCTPAHCTBA HE BbIMOJHAIOTCA.

e Bce BCKTOPBGI IINIIOCKOCTH, Ka)K,Z[LIfI M3 KOTOPBIX JICKUT HA OJIHOM U3 oceit KOooOpauHar OX nnu

Oy.

3apaua 2. NpoBepuUTb IMHENHOCTb onepatopa  AXx, rae X = (xl; Xy, x3)

Ax = (6x1 —5x,x3; —3xy; 2x3),
3apgaua 4. HaliTu cobCTBEHHbIE YMCia U cOBCTBEHHbIE BEKTOPLI onepaTopa A. 3anucaTb maTpuuy
onepaTtopa B 6asunce 13 cobCTBEHHbIX BEKTOpPOB

-3 2 1
A= 2 -1 1|
-3 2 1
3apaua 5. [laHa MaTpuua AuHeiiHoro onepatopa A B 6asuce (;e,;;): & =(L0;0) &, =(0;1,0)

&3 =(0;0;1). Haiitn maTpuuy sToro onepatopa B HOBoM ba3suce (e;';e,';e3'), ecam
5 -1 4

El|=61+62 +é3;éz|=61—62 +E3;53|=E]_+62 —63, A=|1 3 0}
0 -1 2



3apaua 6. TMyctb x = (xq,%2,%3) , Ax = (x4 — x3,%1, %1 + x3), Bx = (%, 2x3, x1). Halitn
pesynbTaT paboTbl  coctaBHoro onepatopa (4% — B)x ¥ MaTpuULLy 3TOrO COCTAaBHOIO
onepartopa.

3apaua 7. [pusecTn KBagpaTU4HYt0 GOpPMy K KAHOHUYECKOMY BUAY MeTOAOM JlarpaH:Ka.
X+ AX X, + AX X, + AX, X, +4XC.

3apgaua 8. [puBeCTU KBAAPATUYHYIO GOPMY K KAHOHUYECKOMY BUAY OPTOrOHaIbHbIM

npeobpasoBaHnem. BbinucaTb 310 NpeobpasoBaHue.

AXZ —3X2 +AX X, — AX X, +8X,Xs.

U3 Ne2 «cAHanumu4yecKkaa 2ceomempusa  HA nNaA0cKocmu»

1. [aHbl ypaBHeHWA ABYX CTOPOH napannenorpamma 2x—-y+2=0, Xx+3y—-6=0 u TOUKa

nepeceyeHusa aunaroHanei O(-1; 4). CoctaBMTb ypaBHEHUA AMaroHanel napannenorpamma.

2. [aHo: Mi(-2;2); Ma(2;6); &=45%; S=(5;-3); n=(7;2);
L: x—3y—7=0; Lx x+3y+5=0.

(a) HanucaTb 06wue ypaBHEHUA NPAMbIX, NPOXOAALLMX Yepes
1) Touky M; nog yrnom ¢ K ocu OX;

2) Toukn M1um My;

3) TouKy M1 napannenbHo BEKTOPY §;

4) Touky M; nepneHgMKyAAPHO BEKTOPY #;
5) Touky M1 napannenbHo npamon Li;
6) Touky M, nepneHaANKYAAPHO NpAMON L; .

(6) HaliT paccTtosiHne oT Toukn M; Ao npamoit L,

(B) HaltTh TouKy nepeceyeHmns NPAMbIX 5) 1 6), HaUTU YroN MeKay HUMK C TOYHOCTbIO A0 0,1° .

3. TOCTPOUTL IMHMIO B NOAAPHOI cucTeme KoopauHat p = 4+Sin ¢



U3 Ne3 «Kpueblie emopozo nopsdka»

3agaua 1. MNocTpoiite GUrypy, orpaHMUEHHY TNHUAMM

X Y -1, x20, y?=-x+5

3apgaua 2. MpueeauTe ypaBHEHUS K KAHOHUMYECKOMY BMAY W MOCTPOWTE KpuBble. HalanTe, eciv ecTb,
bOKYCbI, IKCLLEHTPUCUTETLI, BEPLUMHBI INHWUIA, ANPEKTPUCHI, ACUMMTOTbI.

1) x*>+y*-5y=0; 2) 4x*+3y?—8x+12y-32=0;
3) 4x*-y?-16x+6y+23=0; 4) 2x*+8x-y+1=0;

5) 4x?—y? +24x+10y+11=0; 6) x=—1+.J4(y+2) ;

7 43 ]

3agaua 3. 3anuwuTe ypaBHeHWe KpuBOW p = p(p) B AEKAPTOBOW cUCTeMe KOOpAWHaT. Bbibpas

yA06HYI0 cMcTEMY, NOCTPOITE JIMHUIO.

-3

P= 2singp+5co0sp )

3agaua 4. 3anuwunTe ypaBHeHNe AaHHOW OKPYKHOCTM B lEeKapTOBOM CMCTEME KOOPAMHAT U

NOSAPHOM CUCTEME KOOPAUHAT. y

3apaua 5. NocTponTtb 061acTb, OFPaHUYEHHYO IMHUAMM

p<5-3cosp;p=2sing,



U3 Ned «lMoesepxHocmu emopo20 nopaoKa»

1. BolgeneHnem NOHbIX KBAAPATOB U MepeHOCOM Havaa KoopAMHAT yNpOCTUTb YPaBHEHME

nosepxtoctn X° —2y° +42° +2x-12y+82-3=0.

2. Haitn npeobpasoBaHHOE ypaBHEHME NOBEPXHOCTU
3x? +2y? +92° +4xy —2x2—4x+82 =0

npu NnepeHeceHMn Hayana KoopaunHart B Touky O;=(-1, 2, -1).

3. MNpuBeCTU K KAHOHNYECKOMY BMAY YPaBHEHMA NOBEPXHOCTEN, ONpenenTb BUA, NoBEPXHOCTEN,

n306pasuTb ee cxemaTuyecku

(a)y2+222+4xy—4yz+2=0, (6)
X —2y? +2° +4xy —8xz —4yz —14x -4y +142 +16 = 0.

MpumepHsbie eapuaHmMel munossbix pacyemos (TP):
TP Ne1 «Mampuybl. Cucmemeol UHeliHbIX anzebpauyecKux ypasHeHuli»

1. BbluncnuTb onpegenutens 4-ro nopsaka Asyms cnocobamm:
a) PasnoxeHrMem no snemeHTam CTPOKU Uaum ctonbua
6) C nomoLlpblo 31eMeHTapHbIX NpeobpasoBaHuii
-2-30
0O 5 1

2 3 -4
-2 -5 -1

U1 O NP

2. PellinTb CUCTEMY IMHEIHbIX YPaBHEHWUI Tpema cnocobamu:
a) Mo dopmynam Kpamepa.
6) MaTpUYHbIM METO0M.

B) Metogom laycca



5X1+2Xy +X3 =4;
2X1—2Xp —3X3=-3;
X1 +4X5+4X5=5.

3. MWccnepoBaTtb cUCTEMY IMHENHDBIX anrebpanyeckmnx ypaBHEHUI Ha COBMECTHOCTb. PelwnTb cuctemsl
ypaBHeHMn meTogom laycca. B HeonpeaeneHHbIX cuctemax HaliTh obliee n 04HO YacTHOE peLleHus,
cAenatb NPOBEPKY.

2X, +7X, +3X; +X,= 6
3X, +5X, +2X; +2x,= 4
6x, —X, —X; +5X,= -2

4. HanTtn obuiee pelweHne n GyHAAMEHTA/IbHYIO CUCTEMY PELLEHUI, €C/IN OHa CYLLECTBYeT.

X, +2X, +4xX, -3Xx,= 0
3X, +95x, +6x;, —-4x,= O
4x, +5x, —-2X;, +3x,= 0
3x, +8x, +24x, -19x,= 0
X, -8x; +7x,= 0

5. PelinTb MaTpuyHoe ypaBHeHue (HaliTn matpuuy X).
12 1 2) (4 17) (1 2Y
4E - X = +
10 0 -1) \10 -5 10

6. MccnenoBatb Ha IMHENHYIO 3aBUCUMOCTb CUCTEMY BEKTOPOB

a=(46) b=@-11, c=@13)
7. HaiiTu KoOpAnHaTbl BeKTOpa X B 6asuce (e e}, e}), ecnv oH 3aaaH B cTaHAapTHOM 6asuce
(e1, €z, €3).

e; =e +e,+ 2es,
e; = 2e; — ey,
e =—e; +e,+es,

x =(6,—-1,3)

TP Ne2 «[llnocKocmob u npamas e npocmpaHcmee»



1. CocTaBUTb  KaHOHMYECKME ypaBHEHWA NpAMON, npoxoaslleir 4yepes Touky A(l, 3, -4)
napannenbHo:

X+2 y-1 z+3,

a) npamoit
2 -1

6) BekTopy a(1, -4, 3);

B) ocn Ox;
r) ocm Oy.
x=3t-1,
X—=2y+1z=3, o
2. byayt av npamble | : g1 l,: sy=4 JiexkaTb B 04 HOM NNOCKOCTU?
y+2z=
z=-2t

3. TMpyn KakuX 3HaYeHuAax a wn b nnaockocTb ax—4y+bz-1=0 nepneHAUKyIApPHA MPAMOMN,
npoxoaAweit uepes age Toukn M, (0;12), M,(L0;-2). MocTpomTs 3Ty NAOCKOCTb.

5x-y+9=0,

4. HanucaTb NapameTpuyeckue U KaHOHMYECKUE ypaBHEHUSA NPAMON l,: {
X+y-2z=0.

5. Haiitn yron mexay niockoctamm 2X—Yy+32+5=0 u %—%4—%:1.

Tpunosxenne 2
a) Ilnanupyemble pe3yabTaTbl O00y4YeHHMsl M OLIEHOYHbIEC CpPeACTBAa /UIS MPOBeJAeHHSA
NMPOMEKYTOYHOM aTTeCTALIUM:

HpOMe)KYTO‘IHaSI aTTecTalusi HUMECT I1CIbIO OIpCaACINTDb CTCIICHb OOCTHXKXCHUA
3aIUTAHUPOBAHHBIX PE3YJIbTATOB O0YyUYEeHHS MO AUCITUIUIMHE 32 ONPEACIICHHBIN Mepro]l O0yYeHHS

(cemectp) u mpoBoAUTCA B (hopme 3aueTa, 3a4era ¢ OLEHKOM, SK3aMeHa.

KOJI I/IH,[[I/IKaTop JOCTHIXXCHUA

OneHouHble CpesicTBa
MHIIUKATOpa KOMITETEHIHH

OIIK- 3: Cnoco0eH ncnojib30BaTh MaTeMATHYECKHE METOAbl, HEO0OX0AMMbIe ISl peleHust
3a1a4 nNpo¢ecCHOHANBLHON AeSITeJIbHOCTH;

OIlK-3.1 [Ipumensier marematuueckue |1. Cucrembr JIMHEHBIX YpPaBHEHU.
MCTOABI AJIsA pCUHICHUA 3a1a4d OcHOBHEIE OIIPCACIICHUA. 3J’I€M€HTapHLIC
po¢ecCuoHaTBHOM npeoOpa3oBaHus CHUCTEM JUHEHHBIX
JIEATENbHOCTH YPaBHEHUH.

2. Wznoxenuwe metonma ['aycca. Bo3morxHbie
BApUAHThl KOJIMYECTBA PELICHUH CHUCTEM
JUHEHHBIX anreOpandecKnx ypaBHECHUIN

3. Omnpenenenue onpeaenurens. Berancienue
OTIPENICTTUTES] BTOPOTO TMOpsiAKa (OTBET
HOJIKPENUTh KOHKPETHBIMH ITPUMEPAMH).

4. Omnpenaenenne onpeaenurtess. Beranciaenue




Kon
WHAMKATOpa

Nuaukatop JoCTUXKEHUS
KOMIIETEHIIUHU

OneHouHbIE CpeaCcTBa

10.

11.

12.

13.

14.

15.

16.

OTIPENIEIIUTEINS TPEThero nopsiaka. [IpaBuiio
Capproca.
Omnpenenenne omnpenenutens. CpoiicTBa

onpenenuTencin (xaxnoe CBOMCTBO
IPOMJUTIOCTPUPOBATh KOHKPETHBIMHU
MIpUMEPaMH).

MuHopbl U anreOpanyecKue JOMOIHEHHUS.
JlemmMa 0 BBIUHCICHUHM OINpPEAEIUTEINS
MaTpullbl N—2o TOpsAKa, coAepKaleu
CTPOKY (CTONOEIT), BCE DIIEMEHTHI KOTOPOH,
32 HCKIIOYEHUEM, OBITb MOXKET, OJHOrO
9JIEMEHTA PaBHbI HYIIO (OTBET MOJAKPEMUTH
KOHKPETHBIMH IIPUMEPaMH).

MuHoOpel U anredpandeckue JIONOJHEHMS.
Teopema O BBIYUCIICEHUN OIPEAEIUTEINS
MaTpHUIBl 4Yepe3 SJEMEHThl KaKoH-Tn00
CTPOKH (CTONOIA) W WX anredpanvecKue
JTOTIOTHEHUSI(OTBET MOJIKPENUTh
KOHKPETHBIMH NIPHUMEPaMH).

Pemienne cucreM JMHEMHBIX YypaBHEHUU
npu nomonm ¢opmyn Kpamepa (orBer
MOJIKPENUTh KOHKPETHBIMH IIPUMEPAMH).
Anrebpa MaTpHUILl: OCHOBHBIE ONpe/EsIeHus,
omepanuy HaJ MaTpULlaMH, CBOMCTBa
omepauuil HajJ MaTpulaMH. EnuHudHas
maTpuna. O0patHas U oOpaTUMasi MaTPULIBI.
Bripoxnennas wMarpuna.  JloctatouyHsblit
Npu3HaK oOpaTUMocTH MaTpuiel. Ha
KOHKPETHOM puMepe II0Ka3aTh
HaxX0XJ1eHHe 00paTHON MaTPHIIbL.

Crioco® HaxOXJeHUsI MaTpHIbl, 0OpaTHOM
JAHHOW  C UCHOJb30BAaHUEM EIUHUYHOU
MaTpULbl (WIIIOCTpAaldsd Ha KOHKPETHOM
npuMepe).

MatpuuHblif croco0 pemeHus CucteM N
JUHEHHBIX anreOpanvyecKux ypaBHEHUU C N
HEU3BECTHBIMU

BexTopel. OCHOBHBIE ONIPEAEIIEHUSI TEOPUH

BEKTOPOB. Jlunenunas KOMOWHaLUA
BEKTOPOB. Jluneiinas 3aBUCHUMOCTDE
BEKTOPOB.

basuc cucrembr BekTOopoB. Teopema o
CyLIeCTBOBaHMM  0a3uca y  BCSKOM
HEHYJIEBOM cHucTeMbl BEKTOpoB. [IpaBuiio
HaXOXXICHUs 0a3rca CUCTEMbI BEKTOPOB
bazuc cucremsl BekTOpoB. Teopema o
pa3ioKeHuu Jo00ro  BEKTOpa  4epes
BEeKTOpa 0a3uca (MPUBECTH KOHKPETHBIC
PUMEPHI).

Panur cucrembl  BekTopoB.  IlpaBmiio
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17.

18.

19.

20.
21.
22.
23.
24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

HAXOXXJCHHS PaHra CUCTEMbI BEKTOPOB.
Panr cucremsr BektopoB. Teopema 00

SKBUBAJIECHTHOCTH CUCTEMBI
anredpanyecKux ypaBHEHUI U BEKTOPHOIO
YPaBHEHU.

Teopema Kponekepa-Kanemmn. Ilpasuiio
HaXO0XJIEHUsl paHra cucreMsl BekTopoB. Ha
KOHKPETHOM MpUMEpEe MPOMILTIOCTPUPOBATD
IPUMEHHUMOCTb TEOPEMBI
Kponekepa-Kanemm.

Onepaunn Hajg BekTopamu. KoopanHaTsl
BekTtopa. JlnuHa BekTopa. CkansipHoe H
BEKTOPHOE MPOU3BECHUS BEKTOPOB.
[Ipunoxxenne  BEKTOPHOM  anreOpbl K
PELICHUIO 3a/1a4 3JIEMEHTAPHON N€OMETPUH.
Brruucnenue paccTosHMUsS MEXIY TOUKaMHU.
KitroueBble 3a1aun B KOOpAMHATAX.
[lenenue oTpe3ka B JAHHOM OTHOIICHHH.
Cepenuna OTpe3Ka. [Tnomane
TPEYTOJIbHUKA.

[Ipunoxxenne  Merona  KOOpIMHAT K
PELIEHUIO 3a/1a4 3JIEMEHTAPHOU F€OMETPHUHU.
Paznuunble crocoObl 3aiaHusl MpSMOM Ha
IUIOCKOCTH. ['€OMEeTpHUeCKUil CMBICIT 3HAKa
TpEXWICHA.

B3aumHOe pacrnonoxeHue nOpsIMBIX Ha
IUIOCKOCTH.

Paccrosinne OT TOYKM A0 MpSAMOMl. Yrom
MEXy NPSMBIMHU.

Onnunc. T'unep6ona. IlapaGona. OOmiee
ypaBHEHHE KPUBOM BTOPOI0 NOPSIKA.

Yron wmexay NOpAMBIMH. YTOI MEXAY
MPSIMOM U TUIOCKOCTBIO.

[IpunoxeHne Teopuu NPsMON K PELICHUIO
3a/1a4 AJIEMEHTapHON T€OMETPHN.
Oxpy’)KHOCTb, €€ YypaBHEHHE, 3aJaud Ha
MHO>KECTBa TOYEK, OTIpEACIISIOIIUX
OKPYHOCTb.

OJMnC, €ero ypaBHEHHE, 3aJadyd  Ha
MHO>KECTBA TOUEK, ONPEACIIAIOLIUX IIIUIIC.
[TapaGomna, ee ypaBHeHHe, 3aJaud Ha

MHOKECTBa TOYEK, OIIpEeIeIISFOIIUX
napaboiy.

l'unepOona, ee ypaBHEHHMe, 3aJayd Ha
MHOYKECTBa TOYEK, OTIpe ICIISFOIINX
runepOoy.

[ToBepxHOCTH BTOPOTO nopsijika:
HWINHAPUYECKHE, KOHHYECKHUE u

MOBEPXHOCTH BpaLICHUSI.
Krnaccudukamnuss MmOBEPXHOCTEH BTOPOTO
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WH/IMKATOpa KOMITCTECHITHH
nopsiiKa
37. llpuBenenne  ypaBHEHUS  TIOBEPXHOCTH
BTOPOTO MOPSIIKA K KAHOHHYECKOMY BH]TY
OIlIK-3.2 Bnaneer HaBbikaMu TUMOBBIX | 1. 1. Pemmth cuctemy NMHEHHBIX anreOpandecKux

pacyeToB pa3IMYHBIX Pa3/IeJIOB
BBICIIIEW MAaTEMAaTUKU

o
Il

. X—4y—-2z =-3,
YpaBHEHHUH 3X+y+2=5
3x-5y—-6z=-7.
2. Pemmts cucteMy TMHEWHBIX anreOpandecKux
X+y+z=0,

ypaBHeHuii {2X—Yy—2 =0,
3X+4y+z=0.

3. Hamnucarb ypaBHeHUE IpsIMOM , TPOXOsLIEN
uepe3 Touky M (1,2) napasuiebHON IpsIMOi

5x+2y+20=0.
4. Bemucms 2Dy aXb,ecm/l 52(1,1,1),
b =(0,21).

5. Pemmuts ypaBHEHHE:
3(a1 —2x)+5(a2 +a, —3x) = 2(a3 —4x),
a=(4312), 3,=(2-1-34)

rae '
a,=(2-1,-34), a,=(-14,-53).

6. YcraHOBUTH JINHENHYIO HE3aBUCUMOCTD
BEKTOPOB: a) 4= (3' 111 1)’
a,=(11231) a,=(12,9,14),
a,=(1138,2);

6) a=(L111), a,=(1-12-2)

(13,0,4), a,=(15-17).

7. Halitu paHr JaHHON CUCTEMBI BEKTOPOB,
yKa3aTbh BCEBO3MOJKHBIE €€ 0a3bl U
BBIpa3uTh yepes 6a3y Bce BEKTOPHI
CUCTEMBI:

a) a=(52-31), a, =(4,1,-2,3),

=(1,-2,-2), a,=(34-12);

8. Hanucars ypaBHenue npsmoit AB , ecru
A(-12), B(2-1)

9. Hamnucarte ypaBHeHUE NPSAMOU, MPOXOAIICH
uepe3 Touky M (1,0) napaieNbHOMN NpsMon
x=2_y—4

3 -1

10. Tloka3arsk, uto mpsimbie 2X—Y—20=0 u
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—X—2y—3=0 nepreHANKyISAPHBI.

11. Tokasats, uto mpsivpie 2X~ Y +4=0y

—4x+2y-10=0 napauieIbHBL.

12. HanucaTh ypaBHEHHE NPSAMOM, OTCEKAIOILIEH Ha
0CSIX KOOPJAMHAT OTPE3KHU 2 U 3.
10.B xaxoii Touke npsmasi, IpOXOoIas yepe3
touku A(3,-2) u B(-1,2), nepecekaer ocb Oy.
11.Haiitu paccTosiHuEe MEeXIy NMpsIMBIMH 4X-3y-7=0
u 4x-3y+3=0.
12.Hamnucats KaHOHUYECKHE U TapaMEeTPUIECKHE
ypaBHEHUS MPSIMOH, MPOXOosIIei Yepe3 TOUKH
M (2,1,-1) m K(3,3,-1).
13.TIpoBectu mpsimyto uepe3 Touky A (2,0,-1)
MIEPIICHANKYJISIPHO TIOCKOCTH 3x+4y-Z+4=0.
14.TIpoBecTu mIOCKOCTB uepe3 Touky A (2,0,-1)

napauieabHo wiockoctu 3x+4y-z+4=0.
15.I1posectu mockocth yepe3 Touku A (1,0,2), B

(-1,2,0), C(3,3.2).

16./{oxa3arp, 4TO HpsAMBIE B3aUMHO

NEePICHIUKYISPHBL:
X y-2 z 3X+y-5z+1=0,

3 " 2x+3y-82+3=0.

1 -2

17. MokazaTb, 4TO MpsSMBIE TapauICIbHBL:
x+2 y-1 7z {X+y—2=0

3 _2 1 |x-y-52-8=0

18.Haiitu yrom Mexay mpsiMOH, MPOXOAIIEH depe3
touky A (-1,0,-5) u rouky B (1,2,0), u
IDIOCKOCTHIO
x-3y+z+5=0.

19.0npeaenuTh TUI ¥ MOCTPOUTH JIMHUIO:

x> -9y® +2x+18y+73=0,
2x% +3y? —4x+6y—-7=0.,

3x-3
2X+5'

y =—6++/4(x-3)* —100

20. IIpuBectn K KAHOHUYECKOMY BHUIIy YpaBHEHHUE
noBepxHOCTH. OIpeieNuTh €€ BHIL.

y? —4x-2y-3=0, y=

y? +22% +4xy—4yz—4yz+2=0.

OIIK-1.3

[TpumensieT pyHaaMeHTalIbHbIE

1. B HekoTopoi oTpacii M 3aBOIOB

BBIITyCKAIOT N BUAOB NpoayKuuu. Marpuna
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MEXKTUCIIMIUTMHAPHBIC 3HAHUS
JUIS  pemieHust  3amad = B
npodecCcuoHaTBHOM
JIeSATEeITHHOCTH

Apnxn 3am1aeT 00beMBI TIPOAYKITUH Ha KKIIOM
3aBOJIC B MEPBOM KBapTaje, MaTpula B,x, —
COOTBETCTBEHHO BO BTOPOM; (ai j»bi j) -

00BEMBI TIPOAYKIIMH j-T'O THIIA Ha i-OM 3aBOJIE B

1-m 1 2-M KBapTajgax COOTBETCTBEHHO:
7

2
5
3
7
2
5
3

_ kN W _ =N W

2
1
4
2
2
1
4
2

2.  Ilpenmpusitvie NpOU3BOAMUT N THUIIOB
MPOAYKIMY, 00BEMBI BBITYCKA 33JaHbI
Matpure Aqx,. LleHa peanuzanmuu equHUIBI
i-TO THIIA IPOAYKIMHK B j-OM PETHOHE 3aaHa
Matpuieil By, T1e K — 4ucio peruoHos, B
KOTOPBIX peanusyercs npoaykuus. Halinure
MaTpuity C BBIDYYKH TI0 perHOHAM, €CIHU (st
n=3; k=4)

Aixz = (100 2000 100);

2 3 1 5
Bsxa=(1 3 2 2
2 4 2 4
3. [Ipennpusarne cnenmamu3upyercss O

BBIMYCKY u3Aenuil Tpex BuuoB: A, B, C; mpu
3TOM HCIIOJIB3YETCs ChIphE TPEX TUIOB: Si, Sy,
Sa. Hopwmsbl pacxona KaxIoro BHIA CBIPbS Ha
eAMHUIy M3IENUsA KaXIOro BHIAAa U 00BEM
pacxoja celpbs Ha | IeHb 3a1aHbl TAOJIUIICH:

Bun Pacxonpl chipps Ha 3anacel
CBHI SIUHUITY CBIPBSA
pB MPOYKIIHH, Ha

' yCII. eI OJIH
A B C JICHb,
YCIL.
el
S1 2 3 1 1400
S 4 1 2 1300
S3 1 2 3 1100

Haiitn exenHeBHbII 00beM BBITyCKa W3ACIHHA
KaXXJI0TO BUJA.

4. TlomyuuTh cUCTEMY ypaBHEHHHA U PEIIUTH
ee TpeMs criocobamu: 1o ¢dopmyiam Kpamepa,
C TIOMOIIbID OOpaTHON MAaTpPHUIBI U METOJIOM
I'aycca. Ilpennpusithe BbIIYCKA€T M BHIOB




Kon WNupukaTop noctukeHus
OueHouHbIE CpeCcTBa
MHAMKATOpa KOMIIETCHIINH

W3JIENNH C WCIIONB30BaHWEM K BHIIOB CBHIPHSL.
HopMmel pacxonma cwIpbsi Ul NPOU3BOJCTBA
EAVHUIIBI TPOAYKIMA KaKIOTO BHJA JaHBI
MaTpured Amxk. CTOUMOCTD €IUHUIIBI CHIPHS
3amana marpuiieit C. Haiitm 3arpaTsl Kaaoro
BH/JIA CHIPhs IPU 33JJaHHOM IlJIaHE BBITycKa Q U
CyMMapHBIe 3aTpaThl Ha chIphe. IIpencraButh
pe3ynbTaThl ¢ nomouisio Mmatpun, A, C, Q.
2 810
A=1]6 7 3 2 C=(@ 2 3 8
4 511
3301

Q=(20 100 50 100)

5.  .Haiitn matpuiry X=A(B-2C) u BEIYUCITUTH
ee OMpeeNuTeNb, eCliu

3-2 1 1 -2 1 -1
A=-11-1|,B=|3 -1|,C=|2 3
135 4 5 3 -2

6. Pemmrts cucremy: 1) meromom [aycca; 2)
MmetonoM Kpamepa, mokazaB yMeHHs HAXOJUTb
omnpeaenurenu: a) mo mnpaBumy Capproca; 0)
CBEIEHHEM  MAaTpUIBl  ONpeleNuTeNst K
TPEYroJIbHOMY BHIY; B) HOJyYeHHEM CTOJOIa
(cTpoka) co BceMH HYJIEBBIMH 3JICMEHTaMH, 32
UCKIIIOYCHHEM  OJIHOTO;  3)  MaTpUYHBIM
crocoOoM.

3%, + X, + X, =8,
—2X, + X, + 2X; =6,
X, —2X, —3%;, =4;

7. Hanucate nporpammy A BBIIOIHEHUS
JIEUCTBUH HAJl MaTpULIAMHU

~ CJIO)KEHUE MATPULL:

~ YMHOKE€HHE MATPHLIBI HA YUCJIO;

~ YMHOXXCHHC IBYX MATpHILI.

0) Ilopsimoxk mnpoBedeHUS TNPOMEKYTOYHON AaTTecTaAlldM, MOKA3aTeJd M KPHUTEPUH
OLICHMBAHUSA:

IIpomexxyTouHass arrecranuss Mo AucuUIUIMHE «Teopust BepoATHOCTEM M MaTeMaTudeckas
CTaTHCTHKA» BKIIIOYAET TEOPETHUUECKHE BOIIPOCHI, MO3BOJISIIOIIME OLEHUTh YPOBEHb YCBOCHMS
00yyaroIMUMuUCs 3HAHUH, U MPAKTUUECKUE 33JaHMsl, BBIABISIOIINE CTENIEHb CHOPMUPOBAHHOCTH
YMEHHUH, IPOBOIUTCS B (popMe 3adeTra ¢ OLIEHKOIA.

Iloka3zaTesu M KPpUTEPUM OLIEHUBAHMS 324€Ta C OLEHKOM:

— Ha OLEHKY «OTJMYHO» (5 0amioB) — oOydaromMiicsi IEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMaTHYecKoe U INIyOOKoe 3HaHHe
yu4eOHOro Martepuasa, CBOOOJHO BBHINOJHSAET IMPAKTHYECKUE 3aJaHMs, CBOOOIAHO OIEpUpPYET
3HaHUSIMH, YMEHUSMU, IPUMEHSET UX B CUTYalUsIX MOBBIIIEHHOMN CI0XKHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamna) — oOydarouMiics JEMOHCTPUPYET CPEIHHN YpPOBEHb




c(OPMHPOBAHHOCTH KOMIICTEHLIMU: OCHOBHBIC 3HAHUS, YMEHMS OCBOCHBI, HO JOIYCKaIOTCS
HE3HAYUTENbHBIE OIIMOKU, HETOYHOCTH, 3aTPyIHEHHS TPHU aHATTUTUYECKUX ONEpPaIHsIX, IEPEHOCe
3HaHUI U yMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYALUH.

— Ha OLIEHKY «YyJAOBJICTBOPUTEJbHO» (3 0Oamia)— oOydaroluiicss AEMOHCTPUPYET NOPOTOBBIN
YPOBEHb C()OPMHPOBAHHOCTH KOMIIETEHLIMHU: B XOJI€ KOHTPOJBHBIX MEPONPUATHIA AOMYCKAIOTCA
OMMOKH, TPOSBISAETCS OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHHIA, HABBIKOB, OOYyYalOMIMKCS
UCHBITHIBACT 3HAUUTENIbHBIE 3aTPYIHEHHs IPU ONEPUPOBAHMU 3HAHUAMHU U YMEHHUSAMHU IIPH UX
[IEpEeHOCEe Ha HOBBIE CUTYALIHH.

— Ha OLICHKY «HeydOBJIEeTBOPUTEJbHO» (2 6ajuia)— oOydarouuiics JeMOHCTPUPYET 3HAHUS He
6onee 20% TeopeTHIeCKOro MaTepuana, J0MyCKaeT CYIIeCTBEHHbIC OIMOKH, HE MOXKET TIOKa3aTh
MHTEJUIEKTyallbHble HAaBBIKM PELIEHMs MPOCTHIX 3a/1ad WK HE MOXET I0Ka3aTh 3HAHUSA JlaXe Ha
YPOBHE BOCTIPOU3BEICHUS U O0BSICHEHUSI HH(POPMAIIHH.



