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1. Ileau 1 3a1a4u OCBOEHHUS AUCHUILIMHBI
Lenb quCUMIUIMHEL - H3Y4YE€HHUE U OCBOEHHUE METOI0B BEKTOPHOU anre0pbl, aHAIUTUYECKOU
F€OMETPUM, TEOPUM MATPHULl, CUCTEM JIMHEWHBIX YPABHEHUMN; HM3y4EHUE DIIEMEHTOB TEOpPUU
MHO>KECTB, aIredpanvyeckux CTPYKTYp, YACIOBBIX MHOKECTB, BKJIIOUasi KOMIUIEKCHbBIE YHCIIA.
3ajauu TUCHUIUIMHBIL:

e llI3yyeHne OCHOBHBIX 3aKOHOMEPHOCTEH MAaTPUYHOI'O AaHAIIN3a, BEKTOPHOU
anreOppl, aHATUTUYECKON Tr€OMETPUH Ha MJIOCKOCTH U B IPOCTPAHCTBE,
3JIEMEHTOB TEOPUH MHOXKECTB U OCHOBHBIX YHCIIOBBIX MHOXKECTB.

e (OcBoeHHE METO/I0B PELIEHUSI CUCTEM JIMHEWHBIX alreOpandeckux ypaBHEHUH,
IIOCTPOCHHUSI M aHAIIN3A NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE, BEKTOPHBIX
BEJINYMH.

e lccnenoBanne BO3MOXKHOCTH MPUMEHEHHS OCHOB JIMHEHHOM anreOphl 1
AQHAIUTUYECKON FreOMETPHUH MPH PElISHUH MPUKIAIHBIX 3a/1a4 Oyayiein

npodeccruoHalbHOM cephl.

2. MecTO AMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IibHOM MPOrpaMMbl

Juctunnuna «JIuaeiHas anre6pa» OTHOCHTCS K TUCHUILIMHAM O0S3aTeIbHOW YacTH
omoka bl «/lucuummmasl (Moaynw)» ydeOHoro tuiana, corjacHo @I'OC BO nmns nHampaBieHus

noarotoBku 38.03.05 busnec-undopmaruka.



3. Ilnanupyembie pe3yabTaTbl 00y4eHHs

KOI( M HAMMCHOBAHHUE

KO[[ H HAMMCHOBAHUEC MHAUKATOPA TO0CTHKCHU A

Ilnanupyembie pe3yabTaThl 00y4YeHUs

KOMIIeTEHIIUH komnerenuun (MAK)

OIIK-4 Cnocoben mnonumath | MOIIK-4.130aTe:  BHOBl  WHPOpPMANMH, MPUHIUIEL, | 3HATH:

TIPUHITATIBI paboThI | METOBI M MPOrPaMMHBIE CPEACTBA €e cOopa, 00padOTKU U ° [MpuHIMIEI, METOABI W TMPOrpaMMHBIE CpeAcTBa cOopa,

MH(OPMAITMOHHBIX aHajam3a JUTSI WHQPOPMAIMOHHO-aHAIUTHYECKOH | 00paboTKku ¥ aHanmm3a wuHQopManmu s  HWHGOPMAIMOHHO-

TEXHOJIOTUH;  HWCIOJB30BATh | MOUICPKKU MPUHATHUS YIIPABICHYSCKUX PEIICHUN AHATTUTHYECKON TTONCPIKKH MPUHSITUS YIIPABICHUECKUX PEIICHII

nadopmarmio, Meroasl  u | MOIK-4.2 YMers: ucmonb30BaTh HHGOPMAIIMIO, METO B ° Meroauku NOpPOBENEHUS aHaiu3a, MOJCIMPOBAHUA U

MporpaMMHBIE  CPEICTBAa €€ | U MPOrpaMMHEIE CpENICTBa ee cOopa, 00padOTKU 1 aHanu3a | (GOPMHUPOBAHUS HWHTErPAIbHOTO MPEACTABICHHUS CTpaTerHidi W

cbopa, 0OpabOTKM W aHanmm3a | JJs nH(OPMAITMOHHO-aHATUTHIECKOI TIOJICPKKH | 1Ieiel, OM3Hec-poIeccoB W HWH()OPMAIMOHHO-TEXHOIOTHYECKON

JUTSI “H()OPMAITMOHHO- | IPUHSITHS YIIPABICHUCCKUX PEIICHUH. HH(PACTPYKTYPHI MPEANPUATHI PA3IUMIHBIX POPM COOCTBEHHOCTH

aHanuTrdeckoi  mommepkku | MOIIK-4.3 Bmaners: HaBBIKAMH HCIOJB30BaHUsl | M OoTpaciiei

NPUHATHS ~ YIPaBJICHUECKUX | HH(POPMAITHU, METOJIOB M POTPAMMHBIX CPENICTB ee coopa, | YMeThb:

penieHuit o0paboTkm W aHaym3a Ui WHOOPMAIMOHHO- o Hcmonk30BaTh METOABI U MIPOrpaMMHBIE CpelicTBa cOopa,
AHAJTUTHICCKON TTOIEPIKKH 00paboTkr ¥ aHamu3a wuHboOpMAlMK Ul HH(POPMALMOHHO-
MIPUHSTHS YIIPaBICHYECKUX PEIIeHuH AHATMTUYECKON MOAMEPKKN PUHITHS YIIPABICHYECKUX PEIIeHUH

I1K-2 Crocoben | UTIK-2.1 3HaTh METOOWKY TIPOBEICHUS aHaJIM3a, L [IpoBomnTe aHanm3, MoenupoBaHHE U (HOpPMUPOBaAHUE

OCYIISCTBIIATH MOZEIUPOBAHUS H  (OPMHUPOBAHMS  HMHTErPAILHOrO | KOMIUIEKCHOIO  IPEACTABIECHUS  CTpaTerui, 1ened, OusHec-

ABTOMATH3AlMI0 OCHOBHBIX U
BCIIOMOTaTEIbHBIX IPOIIECCOB
YIpaBIeHUS IPEATPHSITHEM

TIPEICTABIICHUS CTPATETUH U TieNiel, OM3HEeC-TIPOIIeCCOB U
HHPOPMAITHOHHO-TEXHOJIOTHICCKOM WH(PACTPYKTYPHI
MPEANPUATUN Pa3TUIHON OTpacaeBON NMPUHAJICKHOCTH U
pa3augHBIX (hOpM COOCTBEHHOCTH, a TaKXKe YUPEeKICHHH
rOCYAapCTBEHHOI'0 M MyHHUIMIIAJIBHOTO YIIPABICHUS.
HIIK-2.2 YMeTs TpOBOAWTH aHAJN3, MOACIHPOBAHUC U
(hopMHpOBaHNE HHTETPATBHOTO IPEACTABICHUS CTPaTEruid
U Tene, Om3Hec- TPOIEecCOB U HH(DOPMAIMOHHO-
TEXHOJIOTUYECKOM MHPPACTPYKTYPHI MpEeanpUsATAN
Pa3IMYHOM OTpAC/IeBONH NPHHAIICKHOCTH M PA3IMYHBIX
dbopM  COOCTBEHHOCTH, a  TaKkKe  YUPESKICHHH
rOCYAapCTBEHHOI'0 M MyHULMIIAJIBHOTO YIPABICHUS.
HIIK-2.3 Bnaners HaBBbIKAMU (dhopmMupoBaHus
nH(popMaImoHHOI 0a3bl B mporiecce cOopa u 00padOTKU
JaHHBIX Uil TPOBEACHUS pacdyeTa HKOHOMHUYECKUX
MoKasareseil opranu3alum

IIPOLIECCOB u MH()OPMAITMOHHO-TEXHOJIOTNIECKON
WH(PACTPYKTYPHI MPEATPUATHI PA3IUIHBIX POPM COOCTBEHHOCTH
U YYPEXKICHUH rOCYAapCTBEHHOI O U MyHULIUIIAJIBHOTO YIPABJICHUS
Baagers:

° HaBpikaMu HCIONB30BaHUSI METONOB M IPOTrPAMMHBIX
cpenctB  cbopa, o00paOOTKM W aHamm3a WHQOPMAIUN IS
MH(OPMAIIIOHHO-aHAIU THYECKOH MTOJIEPKKHI MPUHATAS
YIPaBJICHUYECKUX PEeIIeHUN

° HaBeikamu ¢opmupoBanuss nHGOpManMoHHONW 0a3bl B
nporiecce coopa u 00pabOTKH TaHHBIX IS pacdeTa dJKOHOMHYECKUX
MOKa3aTesel opranu3anui




4. CTpyKTYpa M cofepKaHUe TUCHUIIUHBI (MOTYJIsI)

4.1 O0bem qMCUMIIIMHBI M BUABI Y4e0HOi padoThI

Buasbl yue6Hoii padoThl

O0beM B yacax

OO61ast TpyA0€MKOCTh AUCIUTUTHHBI

144 (4 3a4eTHBIX eTUHHUIIBI)

CamocTrosarenbHas pabota oOyJaronuxcs (BCero)

KonTakTHas pabora oOydaronmxcs ¢ 14
npenogaBaTesieM (BCEro)
AynutopHas paboTa (BCero), B TOM 4YHCJIE: 14
Jlexum 6
CeMuHapbl, IPaKTUYECKUE 3aHATHUS 8
JlabopaTopHbie pabOTHI
Bueaynuropnas padota (Bcero): 130
B TOM 4HUCJIC:
KOHCYJIbTAllUA 110 JUCHUIIJINHEC

130

Bua npomexyTo4dHOI arTecTanuu
oOy4Jaromerocs

3a4er ¢ OLeHKOM




4.2 TemaTH4ecKU MJIAH TUCHUIINHBI

HaumeHnoBaHue pa3ejioB U TeM Bujabl yueOHoii padoThl, BKJIIOYAS CAMOCTOSITEILHYIO PaboTy Komnerenuuu
00y4amuxcsl 4 TPYA0eMKOCTh (B 4acax)
Bcero N3 Hux Camocrositeanbnasi | KypcoBas | KonTposbHas
= ayJuTOPHbIE padora pabora pabota
& 3aHATHUSA
=
=1 S 2 E S
£ SE 38
= | 8 g
= = S
Tema 1.Matpursl. Oneparuu Haj 2 16 2 2 12 OIIK-4, TIK-2
MaTpPHIIAMH.
Tema 2.0mnpenenurens KBaapaTHON 2 16 2 2 12 OIIK-4, ITIK-2
MaTpPHIIBL.
Tema 3.CHucTEeMBI JIMHEHHBIX 2 16 2 2 12 OIIK-4, IIK-2
anreOpanvecKux ypaBHEHUMN.
Tema 4.21eMeHTBI BEKTOPHOM 2 16 2 14 OIIK-4, I1K-2
anreOpsl Ha MIIOCKOCTH
Tema 5. AnanuTudeckas reomeTpust Ha | 2 16 16 OIIK-4, I1K-2
IJI0CKOCTH
Tema 6.KpuBbie BTOporo mopsijaka 2 16 16 OIIK-4, I1K-2
Tema 7. AHanuTHYECKast TECOMETPHS B 2 16 16 OIIK-4, I1K-2
MIPOCTPAHCTBE
Tewma 8.IToBepxXHOCTH BTOPOTO 2 16 16 OIIK-4, [TIK-2
MOpsIJIKa
Tema 9.YncioBsle MHOKECTBA. 2 16 16 OIIK-4, T1K-2
KommnekcHpie yncna.
144 6 8 130
Hroro




4.3 Conepxanue IMCUMILTHHBI

Tema 1. Matpuusbl. Onepanuu HaJx MATPULIAMH.

Marpurisl.

[IpousBeneHue cTpoku Ha cTosI0eL.

[IpousBenenune MaTpuilbl Ha CTOJIOCII.

[IpousBenenne Marpuil.

CpoiicTBa IMHENHBIX ONepaliil HaJl MaTpULIaMHU.

Ennanunas marpuia.

OOparHas maTpuIia.

BeIpoxxieHHass maTpuna.

Panr matpunsr.

Tema 2. Omnpeneanrtesb KBaApaTHONH MaTPHUIbI.
Onpenenurens (IETEPMUHAHT) MATPUIIBL.

CBolicTBa ONpeaeIUTEIs .

CrocoObI BEIYUCIICHUS OTIPECITUTEIIS.

Brruucnenue onpenenurenns NOHUKEHUEM €ro MOpsaKa.
Brruucnenue onpenenurens packpbITHEM 1O CTPOKE (CTOJIOIY).
Tema 3. CucreMbl JTMHENHBIX aJIre0panyecKuX ypaBHEeHUI.
CBs13b MaTpUII C CHCTEMaMHM JIMHEWHBIX anreopandeckux ypaBHenuil (CJIAY).
Marpuna u pacmupennas matpuna CJIAY.

Bripoxnennsie u HeBbIpokIeHHbIE CIIAY.

Teopema Kponekepa-Kanemm.

Pemenne neBwipoxknennoit CJIAY obOparieHueM MaTpHIIbI.

Pewenne neBbipoxkiennon CJIAY merogom Kpamepa.

Meron lNaycca.

Pemenue BoipoxaeHubix CJIAY.

Tema 4. DJieMeHThI BeKTOPHOI ajredpbl Ha IJIOCKOCTH
Cucrembl KOOPAUHAT HA INIOCKOCTH.

BexTopsl 1 TMHEIHBIE ONIepaliy Ha/l HUMH.

[Ipoekuust BekTOpa Ha OCk.

Pa3znoskeHnue BeKTOpa Ha KOMIIOHEHTHI.

CkansipHO€ MPOU3BEACHNE BEKTOPOB, €r0 CBOWCTBA, GU3NUYECKUN 1 TE€OMETPUIECKHUI CMBICIL.
[IpeoOpazoBaHme KOOPAUHAT BEKTOPA MPHU TIOBOPOTE CUCTEMBI KOOPIUHAT.

BCKTOpLI B IIPOCTPAHCTBC.



BekTopHoe npon3BeieHne BEKTOPOB.

CBoiicTBa BEKTOPHOTO POU3BEACHUS, (PU3MUECKHI U T€OMETPUYECKUNA CMBICIL.
CMeniaHHOE ITPOU3BEIEHUE TPEX BEKTOPOB.

CBoiicTBa CMEIIAHHOTO MPOU3BEACHUS U TEOMETPUUECKUIN CMBICI.
Tema 5. AHaJIuTHYeCKas reOMeTPHA HA IVI0OCKOCTH
OcHoBHBbIE 337]aul AHAIUTUYECKON FEOMETPUH.

[Ipsamas nuaus Ha IockocTu. Hanpasisrommii BEKTop.

OO1ee ypaBHEHHE NPSIMOM, pa3IudHble (OPMBbI ypaBHEHUS IPSIMOH.
[TapanienbHOCTb U NEPIEHIUKYISAPHOCTD MPSMBIX.

Tema 6. Kpusbie BTOPOro nopsiaika

O011ee ypaBHEHHE KPUBBIX BTOPOTO MOPSIIKA.

VYpaBHEHHE OKPYKHOCTH.

OcHoBHBIE 337]a4l HA TIPSIMYIO U OKPY>KHOCTb.

KaHnonunyeckue ypaBHEeHHs KPUBBIX BTOPOTO MOPSIKA.

KpuBbie BTOporo nopsaka: aJuic, runepoona, napadoua.

Tema 7. AHAJIMTHYECKAS TeOMETPUSA B MPOCTPAHCTBE
YpaBHEHHE MIOCKOCTH.

YpaBHeHHE NPSIMOI B TPOCTPAHCTBE.

OcHOBHBIE 33J]a41 HA INIOCKOCTh U IPSIMYIO B IPOCTPAHCTBE.
B3anMHoe pacnosiokeHure npsiMbIX B IPOCTPAHCTBE.

B3anMHoe pacnosiokeHue IOCKOCTEN B IPOCTPAHCTBE.

B3anMHoe pacnosiokeHue npsiMON 1 MJIOCKOCTH B IPOCTPAHCTBE.
Tema 8. IloBepXxHOCTH BTOPOI0 MOPSAAKA

OOmwmit BU MOBEPXHOCTEH BTOPOTO MOPSIIKA.

Kanonuyeckue ypaBHeHUs MOBEPXHOCTEH BTOporo nopsiaka. Cdepa. dmiuncoun .
['unmep6oaou (pa3TuvHbIC BUIBI).

Konnueckue u HWIMHIPUYECKUE TOBEPXHOCTH.

Tema 9. YucaoBbie MHOKecTBA. KoMIIeKCHBIE Yncia.
[Tonarue muoxecTBa. Bunbl MHOKecTB. Oniepaliui Ha MHOKECTBAX.
OCHOBHBIE YHCIIOBbIE MHOKECTBA: HATYpPaJIbHBIX, PALIMOHATBHBIX, JEHCTBUTEIbHBIX YHCEIL.
Omnpenenenne KOMIIJIEKCHOTO YUCIIA.

AnreOpandeckue oneparyy ¢ KOMIIJIEKCHBIMHM YHCIaMHU.

Monynp 1 apryMeHT KOMIUIEKCHOTO YHCIIA.

I'eoMeTpuueckoe npeacTaBIeHNE KOMIUIEKCHBIX YHCEI.

®dopmyna Ditnepa.



[TonsiTne 0 GYHKIIMM KOMIUIEKCHOTO ITEPEMEHHOTO.

4.4. [IlpakTH4yeckas NOAroTOBKA

[IpakTHueckas IOATOTOBKA PEANM3YETCS IIyTeM IIPOBEICHHUs IIPAKTUYECKUX 3aHATHUH,

[IpelyCMaTPUBAIOLIMX y4acTHE OOY4YalOIIMXCSl B BBIIOJHEHUH OT/AEIbHBIX 3JIEMEHTOB padorT,

CBSI3aHHBIX ¢ Oynymieil mpoQecCHOHANTBHON NesITETHbHOCTHIO.

O0mbem 3aHiaTH B POpME MPAKTUIECKOHN MOATOTOBKU COCTABIISIET 8 YaCOB.

5. YueOHO-MeTOANYECKOEe, HHPOPMAIIMOHHOE U MATEPUATbHO-TEXHUYECKOE

o0ecneyeHne TUCIUTLIHHBI

5.1 OcHoBHasi IuTEpaTypa

1.

Kucenés, A. I1. Jluneiinas anreOpa u ananutudeckas reomerpus / A. I1. Kucenés. — M.:
[Ipocsemenue, 2020. — 352 c.

Konmoropos, A. H., ®omun, C. B. DneMenTsl Teopuu QyHKIUN U QYHKIHOHAIBLHOTO
ananmm3a / A. H. Konmoropos, C. B. ®omun. — 7-e¢ u3n., mepepadb. u gomn. — M.:
duzmatmut, 201

Kpemep, H. I1I. Kypc nuneitnoit anreOpbl n ananutudeckoi reomerpun / H. 1. Kpemep.
— 8-e u3n., ucnp. u gom. — M.: FOpaiir, 2022. — 456 c.

CmupnoB, B. U. Kypc Beicmieii maremaruku: B 5 T. T. 2: Jluneiinas anrebpa u

ananuTuieckas reomerpus / B. 1. CmupHoB. — M.: Hayka, 2021. — 548 c.

5.2 lomosiHUTeIbHAS JIUTEPATypa

1.

Atiepc, @., Monen, . JIuneiinas anreopa. Kpatkuii kypc / @. Aitepc, 1. Mojuen; nep. ¢
anria. — M.: Mup, 2020. — 312 c.

BenkoB, A. b. DnemenrtapHas matemaTtuka. JIuHeiiHas anrebpa W aHaTUTHYECKas
reomerpusi / A. b. Benko. — CII6.: Jlans, 2018. — 378 c.

Kam, I'. E. Kommiekcubie uncna u ux npwioxenus / I'. E. Kaa. — M.: Jloroc, 2018. —
256 c.

[Ipaconos, B. B. 3agaun no muneiHoi anredpe / B. B. IIpaconoB. — 3-e u3a., nepepad. u
porn. — M.: MITHMO, 2021. — 294 c.

Cepp, XK. I1. Kypc ananutnueckoit reomerpuu / XK. I1. Cepp; nep. ¢ dppani. — M.: Hayka,
2019. — 412 c.

5.3 IIpodeccuonanbHble 6a3b1 JAHHBIX U HHGOPMALIMOHHbIE CIIPABOYHbIE CHCTEMBbI

1.

2.

https://elibrary.ru - Hayunas snextponnas OubOmmoreka eLIBRARY.RU (pecypchbl
OTKPBITOTO JIOCTYTIA)

https://link.springer.com - MexnyHapoaHas pedepaTuBHas 0a3za JaHHBIX HAYYHBIX
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m3nanuii Springerlink (pecypchl OTKpBITOrO AOCTyMA)

3. https://www.rsl.ru - Poccuiickas I'ocynapctBenHas buOnnoreka (pecypchl OTKPBITOTO
JOCTYTIA)

4. https://zbmath.org - Mexnaynapoanas pedepaTuBHas 0a3a JaHHBIX HAYYHBIX W3IaHUI

zbMATH (pecypcbl OTKPBITOTO JIOCTYIIA)

5.4 MarepuajibHO-TeXHHYECKO€E ¥ MIPOrPaMMHOe odecrieyeHue (JIMIEeH3NOHHOE H CBOOOTHO

pacnpocTpaHsieMoe)
HaumeHoBaHue HaumeHoBaHue OcHaleHHOCTH Ilepeuennb
AUCHMILINHBI CHenUAJIbHBIX CHenHAJIbHBIX JINIIEH3UOHHOT 0
(MoayJisi), MPaAKTHK MOMelleHU U MOMellleHU U MPOrPaMMHOI0
B COOTBETCTBHHM C | NOMelIeHH AJs1 noMelleHnu 1Jis odecneyeHusl.
YueOHBIM IJIAHOM CaMOCTOSITEJILHOM CaMOCTOATEJIbHOM
padoThI padoThI
Bb1.0.09 JIuneiinas | Kabuner VyebOHble MecTa, Microsoft Windows
anrebpa MaTeMaTUKU 000pyI0BaHHEIE XP Professional
0JI0YHOH MeOETBIO, Microsoft Office
KOMIIBIOTEPAMHU C 2010
BBIXOJIOM B CETh Kaspersky Endpoint
WHTEpHET, paboyee JUTs1 Ou3Heca
Mecto npenonaasatens B | KoncynbrantlIiroc
cocTaBe CTOJI, CTYI, AdobeReader
TyM0a, KOMIIBIOTEP Cisco WebEx
MIPENOIaBaTEINS C HNupopmannoHHo-
BBIXOJIOM B CETh KOMMYHUKaIlMOHHAs
WHTEPHET, dKpaH, mwiardopma
MYJIbTUMEIUIHBIN «Cdhepym»

IPOEKTOP, TEIEBU30D,
TEMaTU4ECKHE CTEH/BbI,

Ipe3CHTAIlMOHHBII

MaTepHrai
Aynuropus st Y4eOHble MecTa,
CaMOCTOSITEIIBHOW | 000pyIOBaHHbBIE
paboTHI 0JI0YHO# MebenbIo,

KOMIIbIOTEPAMH C
BBIXOJIOM B CETb
WHTEPHET,
MHOTO()yHKIIMOHAIBHOE
YCTPOWCTBO
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6. MCTO}II/I‘-ICCKI/Ie YKazaHnus AJast 06yqam11mxcs1 10 OCBOCHHUIO TUCIHNUIIJIMHbI

6.1 3aHATHSA JIEKIIUOHHOTO H CEMHUHAPCKOr0 (MIPAKTHYECKOI0) TUIIOB

Mertonueckue ykazaHus Uil 3aHATHI JIEKIIMOHHOTO TUIA. B X0/1€ JTEKIMOHHBIX 3aHATUI
oOygaroniemMycss HEO0OXOIUMO BECTH KOHCIICKTHUPOBAHHWE Y4eOHOTO MaTepuana, oOpamaTh
BHUMAaHUE HA KaTEropuu, POpMYyIUPOBKH, PACKPHIBAIOIINE COACPKAHUE TE€X WJIM UHBIX SIBIICHUN
U TPOLIECCOB, HAy4YHBbIC BBIBOJBI M TMpaKTUUECKHEe pexkoMeHnanuu. HeoOxomumo 3amaBath
MPEINOIaBaTEN0 YTOYHSIONIUE BOIMNPOCHI € UEJIbI0 YSICHEHHS TEOPETHYECKUX MOJIOKECHHUI,
pa3penieHus CIOPHBIX CUTYalUN.

[enecoobpazno gopabaThiBaTh CBOM KOHCIIEKT JICKIIUH, Jiefiasi B HEM COOTBETCTBYIOIIHE
3allMCH M3 OCHOBHOW M JIONIOJHUTENIBHOW JIUTEPATYpPbl, PEKOMEHJOBAHHOW MPENOJAaBaTeIeM U
MPEAYCMOTPEHHON Y4eOHOM MPOTpaMMOM JUCITUTUIUHBI.

Meroaudeckue yKazaHdUs s 3aHATHH  CEMHUHApPCKOTO  (MPaKTHYECKOTO) THIIA.
[IpakTrueckne 3aHATHS TO3BOJSIOT Pa3BHBATh Yy OOYUYAIOIIETOCS TBOPUYECKOE TEOPETUUYECKOE
MBIIIJICHHE, YMEHHE CaMOCTOSITEIbHO H3ydaTh JUTEPATypy, AHAIU3WPOBATHh MPAKTHKY; ydaT
4eTKO (HOPMYITHPOBATh MBICITH, BECTH AMCKYCCHIO, TO €CTh MMEIOT HCKIIOYHUTEIHHO BAXKHOE
3HAYEHUE B PA3BUTUU CAMOCTOATEIHLHOTO MBIIIJICHHUS.

[ToaroToBka K NpakTHYECKOMY 3aHSTHIO BKJIIOYAaeT JBa 3Tana. Ha mnepBoM stare
O0OyJaroIMiiCs TJIAHUPYET CBOKO CaMOCTOSITENIBHYIO paboTy, KOTOpas BKIIOYACT: YSICHEHHUE
3aJIaHUsI HA CaMOCTOATEIbHYIO PalbOoTy; MOJ00Op OCHOBHOW M JIOTIOJIHUTEIBLHOW JIUTEPATYPHI;
COCTaBJICHUE IUIaHa pPabOThl, B KOTOPOM OTMPEICISIIOTCS OCHOBHBIE MYHKTBI IPEACTOSIICH
noaroroBku. CocTaBieHUE TUTaHA AUCIMIUIMHUPYET W MOBBIIIACT OPraHU30BaHHOCTh B padoTe.
BTopoii sTan BKJIIOYaET HEMOCPEACTBEHHYIO MOJATOTOBKY K 3aHSITHIO, KOTOpas HAYMHAETCS C
M3Yy4YEHUsT OCHOBHOU M JIONIOJIHUTENIbHOM uTeparypbl. Ocob60e BHUMaHUE TIPU 3TOM HEOOX0IUMO
00paTUTh Ha COJIEP)KAHKE OCHOBHBIX IOJIOKEHUN M BBIBOJIOB, OOBSICHEHHUE SBICHUH U (DaKTOB,
YSICHEHUE MPAKTUYECKOTO0 IPWIOKEHUS paccMaTpUBAEMbIX TEOPETHUECKUX BompocoB. Jlanee
clielyeT MOATOTOBUTH TE3UCHI JUIsl BHICTYIUIEHUN MO BceM y4eOHBIM BONPOCaM, BBIHOCHMBIM Ha
MPAKTUYECKOE 3aHATHE WM [0 TeMe, BHIHECEHHON Ha JAUCKYCCHIO (KPYTIBIA CTOJ), MPOIyMaTh
MIPUMEPHI C IEeNbI0 00eCTIeYeHHs] TECHON CBS3H M3y4aeMOU TeMbI C pealbHOU KU3HbI0. [ 0TOBSICH
K JOKJIaJy WU BBICTYIUICHUIO B paMKaX UHTEPAKTUBHOU (POPMBI (IUCKYCCHS, KPYTIIBII CTOM), IpU
HEO0OXO0IMMOCTH CIIeTyeT 0OpPaTUTHCS 3a MOMOIIBIO K MPENOIaBaATENO.

6.2. CamocTosiTe1bHAs1 padoTa CTYACHTOB

CamocTtosaTenbHas paboTa CTYACHTOB MPEAYCMOTPEHA YYEOHBIM IIAHOM 10 TUCITUTLINHE

B o0beme 130 wacoB. CamocTositenpHas paboTa peaan3yercs B paMKax MPOrpaMMbI OCBOCHUS

JAUCHUIUIMHBI B CIICAYIOIIUX (bopMax:
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- paboTa c KOHCIIEKTOM 3aHsATHUs (00paboTKa TeKCTa);

- MpopaboTKa TEMATUKN CAMOCTOSITEILHON pabOTHI;

- HaIlMCaHue KOHTPOJIbHOM palboThI;

- mouck nuHpopmanmu B cetu «VIHTEpHET» U IUTEpaTypE;

- BBITIOJTHEHUE MHIMBHIyaIbHbIX 3aaHUM;

- MOATOTOBKA K cJjaue 3a4eTa C OIEHKOM.

CamocrositenpHas paboTa MPOBOIAUTCS C LENBIO:

- CHCTEMaTH3alliu U 3aKPETUICHHS TIOJTyYeHHBIX TEOPETHUECKIX 3HAHUH M TPAKTHIECKUX
YMEHUN 00yJaronuxcs;

- YIIIyONIeHHS U PACHIMPEHHS TEOPETUIECKUX 3HAHUHN CTY/IEHTOB;

- (QopMHpOBaHUS YMEHHH WCIOJIb30BATh HOPMATHUBHYIO, IPAaBOBYIO, CIPABOYHYIO
TOKYMEHTAINIO, YYEOHYIO U CIICIIHATIBHYIO TUTEPATypYy;

- pa3BUTHA TO3HABATEIBHBIX CIIOCOOHOCTEH M aKTUBHOCTH OOYYaIOUIUXCS: TBOPUYECKOMH
WHUIMATUBBL, CaMOCTOSITEIHHOCTH, OTBETCTBEHHOCTH, OPTraHW30BAaHHOCTH; (OPMHPOBAHUE
CaMOCTOSITEIbHOCTH MBIIIJICHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO, COBEPIICHCTBOBAHHUIO W
caMOOpraHu3aluy;

- Pa3BUTHIO HCCIIEIOBATENBCKIUX YMEHUN CTYICHTOB.

Texnomorust oOpraHu3allid CaMOCTOSITENIBHON  paboThl  OOy4aromMXCsi BKIIOYAET
WCIIOJIb30BaHUE WH(OOPMAIMOHHBIX M MaTEepUATbHO-TEXHUYECKUX PECcypcoB: OMONMHMOTEKa C
YUTAJIBHBIM 3aJI0M, KOMIIBIOTEPHBIE KJIACCHI C BO3MOXKHOCTBIO paboThl B MHTEepHET, aynutopuun
JUIS CaMOCTOATEIBHON PadOTHI.

[lepen BpImoNHEHHEM OOYYalOIIMMKCS BHEAYIUTOPHON CaMOCTOSTEIBHON paboThI
MIpernojaBaTellb MPOBOJUT KOHCYJIBTHPOBAHUE IO BBIMIOJHEHHUIO 3aJlaHUsl, KOTOPBIA BKIIIOYAET
Lenb 3aJaHusi, €ro CoAep:KaHHs, CPOKU BBIIIOJHEHUS, OPUEHTUPOBOUHBIN 00BEM paboThHI,
OCHOBHBIE TpeOOBaHUs K pe3yabTaTaM pabOThl, KPUTEPUU OLICHKH.

CamoctosarenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBHUIYAJIbHO WU TPYNIIaMH
oOyyaronuxcs B 3aBUCUMOCTU OT LENH, 00beMa, KOHKPETHON TEeMaTHKU CaMOCTOSTEIbHON
paboThl, yPOBHS CIIO)KHOCTH, YPOBHSI YMEHUH 00yUaOLTUXCS.

KoHTposs camocTosITeTIbHOM paboThI CTYICHTOB NPEAYyCMaTPHUBAET:

-COOTHECEHHUE COJEP)KaHUsI KOHTPOJIS C LeIsIMH 00yUYeHuUs

-00bEKTUBHOCTb KOHTPOJIS;

-BAJIMAHOCTb  KOHTPOJII  (COOTBETCTBHE NPEABABISEMBIX  3aJaHUi  TOMy, 4TO
MpearnosaraeTcs NpoBEPUTh);

-nugdepeHIannio KOHTPOJIbHO-U3MEPUTEIBHBIX MaTEPUAIIOB.

cDOpMI:I KOHTPOJIA CaMOCTOSTEIIbHOM pa60TBII
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-IPOCMOTP U MTPOBEPKA BBIMOJIHEHHUS CAMOCTOSTEIbHOM pabOThI MPEIO1aBaTelIeM;

-OpraHu3alys CaMOIIPOBEPKH, B3aUMOIIPOBEPKU BBIIIOJIHEHHOIO 3aJaHUs B IPYILIIE;

-00CY)K/ICHHE Pe3yJIbTATOB BBHIMIOJIHEHHOW paOOThl HA 3aHSATHUH;

-POBEICHUE MTUCHMEHHOTO OTIPOCa;

-MPOBEJICHME YCTHOTO OIpOCa; OpraHM3alus U IMPOBEICHHE HHIAMBUIYAIbHOTO
cobece0BaHMS;

-OpraHu3alys U NpoBeJeHNUE COOECE0BAHNUS C IPYIIION.

7. MeToauueckre peKOMEeHAAUM 10 00Y4YEHH IO JIUI ¢ OTPAHUYEHHBIMHU

BO3MOKHOCTAMH 310POBbS 1 HHBAJIN0B

OO0ydeHue no IMCHUIUIMHE 00Y4aroIUXCsl C OTPAaHMUYEHHBIMU BO3MOYKHOCTSIMU 37J0POBbS
(mamee — OB3) ocymecTBiIseTCS € y4€TOM OCOOCHHOCTEH TCUXO(PU3MUECKOTO PpPa3BUTHS,
WHIMBUAYATBHBIX BO3MOXHOCTEH M COCTOSIHUS 3JI0POBBS TAKUX 00YJAFOIIIHXCSI.

Conepxanrie oOpa3oBaHMs W YCIOBHs opraHuzanuu oOydeHus, oOydarommuxcs ¢ OB3
OTIPEJICIIAIOTCS AJATUPOBAHHONW 00pa30BaTEIBLHOW MPOTPAMMOM, a JUIS MHBAIUIOB TaKKe B
COOTBETCTBUU C MHIUBUAYAIBHOU MPOrpaMMOil peabuIuTallii UHBATUAA.

OcBoenne nucuumuiiHbl obOydarommmucs ¢ OB3 MokeT ObITh OPraHM30BaHO Kak
COBMECTHO C JAPYrMMH OOydalolUMHUCS, TaK M B OTHENbHbIX Tpymnmnax. [Ipenmosaratorcs
CrienaabHbIE YCIOBUS VIS TOTy4YeHHsT 00pa3oBaHus oOydaromumucs ¢ OB3.

[Ipodeccopcko-nieqarornyecknii cocTaB 3HaAKOMUTCSI C MCUXO0JI0T0-(HU3H0IOTrHUECKUMHU
0coOeHHOCTSIMU oOyuaromuxcs MHBaMUIOB U jull ¢ OB3, uHAMBHIyadbHBIMH HpOTpaMMaMiu
peadmIMTai UHBATUIOB (MIPU HATHYHH).

B xypce npeamnonaraercs UCMOJIb30BaTh COIUATIBHO-aKTUBHBIE U PE(IIEKCUBHBIE METO/IbI
oOyueHusi, TEXHOJIOTUM COLMOKYJIbTYpHOH peaOuiauTaluu C IENbl0 OKa3aHWsl IOMOUIM B
YCTAHOBJICHUH TMOJHOIEHHBIX MEXJIUYHOCTHBIX OTHOIICHHUH C IPYTMMU CTYASHTaMH, CO3JaHUU
KOM(OPTHOTO TNCUXOJIOTMYECKOTo KiMMara B cTyiaeHueckoi rpymme. [logbop u paspaboTka
y4eOHBIX MaTepUANIOB TPOU3BOMAATCA C Y4YETOM MPEAOCTaBICHHUS MarepHala B pa3IMYHBIX
dbopmax: aynuanbHOW, BU3YAIbHOW, C HUCIIOJIb30BAHUEM CIIEHUATBHBIX TEXHHUYECKHX CPEJICTB U
MH(OPMAIIMOHHBIX CUCTEM.

OcBoenne aucuurmubl gunamu ¢ OB3 ocyiecTBiaseTcss ¢ UCHOIB30BAHUEM CPENICTB
oOyueHuss o0OImMIET0O ¥ CHENUATBHOTO Ha3HaueHUs (MEPCOHATBHOTO M  KOJUIEKTHBHOTO
WCIO0JIb30BaHus). MaTepruaabHO-TEXHHUUECKOe 00ecreueHrne mpeyCMaTpUBaeT MpUCIoCcCoOIeHre

aynuTopuil K HyxaaMm aun ¢ OB3.
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dopma npoBeeHUsI aTTECTAlUU JIJIsl CTYJEHTOB-UHBAIM/IOB YCTAHABIMBACTCSA C YUETOM
WHIUBUAYAIBHBIX NTCUX0du3ndeckux ocobennocreid. s crynentoB ¢ OB3 mpemycMmarpuBaeTcst
noctymHas Gopma nmpeaoCTaBICHHS 3aIaHUH KaK OIICHOYHBIX CPEJICTB, & UMEHHO:
— B MEYATHOM WJIM AJIEKTPOHHON (opMe (Il JTUI[ C HAPYIICHUSIMU OMOPHO-/IBUTATEIILHOTO
amnmnapara);
— B TiedaTHOW ¢opMe WU IJICKTPOHHOW (OopMe C YBEIMYCHHBIM MIPUPTOM U
KOHTPACTHOCTBIO (VIS JIUII C HAPYIICHUSIMH CITyXa, PEUH, 3pCHHUS);
— METOJIOM YTE€HHSI ACCUCTEHTOM 3aJIaHUsI BCIYX (IS JTUI] C HAPYIICHUSIMU 3PEHUSA).
CryneHTaM C WHBAJIUIHOCTHIO YBEJIMYMBACTCS BpEMsi Ha TMOJATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOTMPOCHL. J[7Ii TakuxX CTYAEHTOB TMpeaycMaTpuBaeTcs JOCTynmHas (opma
MPEAO0CTABJICHHS OTBETOB Ha 3a/IaHUsI, a UMEHHO:
- MUCHbMEHHO Ha Oymare wiv HabOpPOM OTBETOB Ha KOMITbIOTEPE (JIJIs JIUI C HAPYIICHUSIMU
cityxa, peun);
- BBIOOPOM OTBETA M3 BO3MOYKHBIX BAPHAHTOB C MCIOJIb30BAHUEM YCIYT acCUCTEHTa (IS
JIUIL C HAPYIIEHUSIMH OMTOPHO-IBUTATEIHLHOTO armapara);
- YCTHO (17151 JIUI[ C HAPYIICHUSIMU 3pEHMSI, OTIOPHO-IBUTATEIHLHOTO arlapara).
- Ipy HEOOXOAMMOCTH Ul OOYyYaroIUXCS C WHBATUAHOCTHIO TMpoIleaypa OICHUBAHUS

pe3ynbTaToB 00yYEHHSI MOKET MPOBOIUTHCS B HECKOJIBKO ITAIOB.
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[Ipunoxenue 1

DoH/ OLICHOYHBIX CPEACTB
JJISl TEKYILIEero KOHTPOJISI M IPOMEKYTOYHOM aTTecTaAlMU
NPHU U3YYeHUH TUCUUTLIHHBI
b1.0.09 JIuneiinas anreopa

r. Mocksa, 2025
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1. ITacnopTt poHIa OLIEHOYHBIX CPEACTB

Kon n nHammMeHoBaHue HNuaukaTop 10cTHKEHHUS HaumenoBanue
KOMIIETEHLIMH KOMIIETEHLMH OLICHOYHOI'0
cpeacTBa
OIIK-4 CriocobeH moHUMAaTh HOIIK-4.13nath: Buael uHpoOpManuy, | Texymuii
MPHHIUIEI PabOTHI HPUHOUIIEL, METOABl W IIPOrPAMMHBIE | KOHTpPOIIB:
UH(OPMALMOHHBIX TEXHOIOTHIA; cpeictBa ee  cOopa, 00paGoTku u KOHTPOJIbHAS
aHaJm3a TUTS UH(POPMAIMOHHO-

KCIOh30BaTh HH()OPMAITHIO,
METO/JIbI U TIPOrPaMMHBIE CPENICTBA
ee coopa, 00pabOTKH U aHAIM3a
Uit MH(OpMAaIIMOHHO-
AHAJIUTUYECKOU MOJIEPIKKU
MPUHSTUS YIIPABICHYECKUX
peleHuit

AHAJIUTUYCCKON TOMJICPKKU TPUHATHS
YIIPABJICHYECKUX PELICHUI

HOIIK-4.2  VYwmers: UCIIOJIB30BATh
uH(OpPMAITHIO, METOABI M MPOTrPAMMHBIC
cpeactBa  ee  cObopa, 00pabOTKM U
aHaJm3a TUTS UHGOPMAIMOHHO-
AHAJIUTUYCCKON TOMICPKKU — MPHHSITHS
YIIPABJIECHYECKUX PELICHUH.

NOIIK-4.3 Brnaners: HaBBIKAMHA
UCIOJIb30BaHMUS MHPOPMAIIMH, METO0B
U TPOrpaMMHBIX CpEICTB ee cOopa,
00paboTku u aHajam3a TUTSI
uH(OPMAITHOHHO-aHATUTHIECKOM
MOJUIEPIKKH

TIPUHATHUSA YIIPABICHYECKAX

peleHni

[TK-2 CriocobeH oCcyIecTBISITh
ABTOMATH3aI[UI0 OCHOBHBIX U
BCIIOMOTaTENbHBIX MPOIECCOB
yIIpaBJIeHUsI IPEANPHUITHEM

HIIK-2.1 3HaTh METOAWKY TPOBEICHUS
aHanusa, MOJIETTMPOBAHUS u
(bopMupoBaHU HUHTErpajbHOro
MpPEACTaBICHUS CTpaTeruidl M 1eJeH,
On3HeC-TpOIecCOB U MH(POPMAINOHHO-
TEXHOJIOTUYECKOM UHPPACTPYKTYpPbI
NPEANPUATUN Pa3IUYHON  OTpacieBoi
MIPUHAIJICKHOCTH U Pa3lIuYHbIX (QopM
COOCTBEHHOCTH, a TaKXKe YUPESKACHUH
rOCyAapCTBEHHOI'O M MYHHIMIAJIBHOTO
yIIpaBJICHUS.

HIIK-2.2 YMeTh MNPOBOIUTL aHAJHU3,
MoJenupoBaHue W (GOpPMUpPOBaHHE
HHTErpanbHOro MIPEACTaBICHUS
CTpaTeruii u 1ienei, OU3Hec- MPOIECCOB
1 UHPOPMALMOHHO- TEXHOJOTHMYECKON
HHQPPACTPYKTYPHI MPEANPUATAN
pa3IuyHON oTpacieBou
MPUHAIJICKHOCTH U Pa3lIUYHbIX (QopM
COOCTBEHHOCTH, a TaKXKe YUPEeKACHUH
rOCYAapCTBEHHOI'O0 M MYHHIMIAJIBEHOTO
yIIpaBJICHHS.

HNIIK-2.3 Binagers HaBbIKAMU
(hopmupoBaHus MHPOPMAIIMOHHOHN 0a3bI
B Iporiecce coopa u 00pabOTKN JaHHBIX
ULl IPOBEACHUS pacuera
9KOHOMUYECKUX TOKa3aTenel

OpraHusanuu

paboTa, TeCToBOE
3a71aHKe

IIpomexyTouHas
aTTeCTalUs: 3a4eT
C OLICHKOH
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Oranel GopmupoBaHus KomreTeHIUH B nporecce ocBoeHust OIIOII mpsimo cBsi3aHbI C
MECTOM JMCUMIUIMH B oOpasoBarenbHO mporpamme. Kaxapiii stan  (opmupoBaHus
KOMIIETEHIIUH, XapaKTepU3yeTcsl ONpPEACICHHBIMU 3HAHUSIMH, YMEHUSIMU M HaBbIKaMHU U (WJIN)
OTBITOM MPO(ECCHOHAIBHON NEATENbHOCTH, KOTOpPbIE OLEHUBAIOTCS B IPOLECCE TEKYILErOo
KOHTPOJIS yCIIEBAEMOCTH, TPOMEXKYTOUHOM aTTECTALlMU IO AUCLHUIUIMHE (IPAKTUKE) U B IIpOIIEcce
UTOrOBOM arrectanmu. JucrummHa «JIuneitHas anreOpay SBISETCS MPOMEKYTOUYHBIM 3TarioM
dbopmupoBanus komrereHmii OITK-4, I1K-2 B nponecce ocBoenust OITOIT.

JUis  ouleHKHM YpOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIMH B Ipollecce H3Yy4eHUs
JUCUUIIIMHBL MPEIyCMOTPEHO IPOBEICHHUE TEKYILErO0 KOHTPOJIS YCIEBAEMOCTH IO TeMaM

(pazgenamM) TUCHUTIIMHBI U TPOMEKYTOYHOM aTTECTAIIMU 0 TUCIUIUIMHE — 3a4€T C OIICHKOM.

2. OueHo4YHbIE CpeACTBA

2.1 Texkyuuii KOHTPOJIb
Tunosble 3aJaHNs 1JI KOHTPOJIBLHBIX padoT
1. Onepauuu ¢ BEKTOpaMu Ha MIIOCKOCTH.

SR s A1)
114 = o ~
JlaHBI BEKTOPHI @iz}, o023 Yagirn:

1. JJIUHBI OTUX BGKTOpOB;
2. 3z-2;
3. CKaJsipHOE MPOM3BEACHHUE TaHHBIX BEKTOPOB M YTOJI MEXIY HUMHU.

2. Omeparuu ¢ BEKTOpaMH B TPOCTPAHCTBE

N

Bt TR S G D iy CN .
PRy b= - LK Yoy

A
-

Jlaubl BeKTOpHI £ =
1. IIMHBI 3TUX BEKTOPOB;
2. 3-35;
3. cKansgpHOE IIPOU3BEICHUE JAHHBIX BEKTOPOB M YIOJI MEKLY HUMH.

3. BCKTOpHOG 1 CMCIIaHHOC IIPOU3BEACHHUE BEKTOPOB.

1. Omnpenenuth 00bEM MapajuienenuIea, IOCTPOCHHOTO Ha BEKTOPax @ (1;0;1), = (4;-1;-
1), € (1,0;1).
4. TlpsiMble U OKPYXHOCTH Ha TNIOCKOCTH.

1. CocraBuTh ypaBHEHHE MPSAMOIL, PEACTABICHHON HA PUCYHKE.

2. Ompenenuts yriaoBoi koagoumuent "k" u Benuunny otpeska "b",

+I.y+6=0 Ha ocu OY.

0TCEKaeMoro MpsAMoit =
3. JlaHbl ypaBHEHUS MPSIMBIX:

a) x+y+1=0; 6) x+y=0; B) 2-x+y+2=0; 1) y=2-X

Kakwue 13 3aJaHHBIX IPSAMBIX MapaJIIEIbHbBI?

4. CocTraBUTh ypaBHEHHE NPSIMOIL, €CIIM U3BECTHO, YTO MpsMasi MPOXOAUT Yepe3 TOUKY

M(1;1) u umeet yrnoBoii kodpdurimeHT k=1.
5. Haiitu unny oTpeska, 3aKII0UeHHOTO MEX/1y TOUKaMU MepeceyeHns MpsiMoil
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3y+4x-12=0 c ocsiMU KOOpJHUHAT.
6. OmpenenuTs yroa Mexy IpsaMbiMu X—2y—2=0 n y=2 x+3.
7. CoCTaBUTb ypaBHeHHe IPAMOii, poxosieil uepes Toukn 112} u 123},
8. OmpenenuTh, ¢ KAKUMH U3 MPSAMBIX a) y=3; 0) y=-X; B) X=5; I') y=2X IlepeceKaercs
OKPY>KHOCTh x2 +y2:25.
9. OmnpenenuTh KOOPIMHATHI IICHTPA U PAAAYC OKPYKHOCTH x2 —l-y2 —4x+8y—16=0.

10. CocraBuTh ypaBHEHHE OKPYXHOCTH, TPOXoAIIeH yepe3 Touky M(-1;1) u uentp
KOTOpOI Jiexkut B Touke C(-4;5).

11. OnpeenuTh KOOPAMHATHI LIEHTPA OKPYKHOCTH, 3a/IaHHOi ypaBHeHueM x~ 3" —2y—10=0
12. CocTaBuTh ypaBHEHHE KACATENBHOM K OKPYKHOCTH {3 — 3 +iy—4F = 23 B Touke (3;-1).

13. CocTaBUTh KAHOHHYECKOE YpaBHEHHE OKPY)KHOCTH, TIPEACTABICHHON HA PUCYHKE.

-

¥

-(8:1)

v

5. KpuBble BTOporo mopska .

1. OnpenenuTh KOOPAUHATHI (POKYCOB ILIUIICA 25x2+9y2=900.

2. OmpenenuTs KOOPAUHATHI (POKyca U ypaBHEHUE AUPEKTPHUCHI TTapadoiibl X =4y .
3. OmpenenuTh, Kakas KpUBas 3a/1a€TCs YPAaBHCHUEM:

2P =2x+ 3  —4y—8=0
4x? +93° =36 =0
47 —9)? —36=0;
¥ —4x=0-
1. [Tlpsmsle, IocKoCcTH U cepsl.

1. Onpenenuts, Kakoe U3 ypaBHeHUH a) 2x-3y+z+1=0; 0) x+2y-6=0; B) x+3y=0
oTpeeNsieT INIOCKOCTb, MapauienbHyo ocu OZ.
2. HalTu KoopJMHATHI HOPMAJILHOTO BEKTOPa K IJIOCKOCTH 2-X-3-Y+Z-6=0.

3. OHpe,Z[eJ'II/ITB B3aWMMHOC PACIIOJIOKCHHUC IIPAMBIX

fv =% Bx
—I_lzi:2+1 f‘}. :j}_ﬁf
4 i =1 :
Pz =3+4x
H.

2. TloBepxHOCTH BTOPOTO MOPSIKA.

1. OHpe,Z[eJ'II/ITL, Kakasl [TIOBCPXHOCTh 3amaéTcs YpaBHCHHUEM

a g% wgf 19



1. Omnpenenurenu
(neTepMHUHAHTBHI).
BrranciuTs onpeaenuTenu:

1 & 4

X

~

Ly

1
2@

T
v

N
th
A v
| B

[

LiJs

[P%)
| (]
-2 A

w
=
Lo T o T ]

Led
P B S
P

2. Omeparuu ¢ KBaJIpaTHBIMH MaTPHUIIAMHU.

01
Janer matpunpr: A= 1 3

-1
u 5=

L O

I . Haiitu:

)
)

1. SAB:
2. 3A1 2B:
3. AB.

3. Omeparuu ¢ NpsSMOYTOJIbHBIMUA MaTPULIAMU

1. Jlaubl maTpuisl A= ; 0

- ra

I3 4%
1 . Haiitu ux mpousBeacHue.

=
vy
Il
4
(R

4. Panr marpunsl. Paciimpennas maTpuia cucTeMbl ypaBHeHUN. YacTHbBIE ONpeeTuTeNn.
1 2 0 45

1. Onpenenute panr marpumer - 2 2 G 4 4
2. BLIYHCITUTE YaCTHBIE ONPEIEIYTENN CHLTEMBE

-

20



5. OO6parHble MaTPUIIBL.

1. Haiitu oOpaTHyI0 MaTpUILy UIsl MATPULIBI

6. Cucrembl TMHEHHBIX anreOpanyecKux ypaBHEHUH

[x;+%:+% =6,

|

% — % =0, meromom Kpamepa.

i
1. Pemnts cucremy

3 Iy o
oAy TR =2

7. DneMeHTbI TEOPUU MHOKECTB.

AnB, A8, 43 B; By 4

1. ; Onpenenuts pe3yapTaThl ONepanuil , €CJIH

d={xi12xs5}, B={x{3€x<7}
2. . Ilycte A — MHOXKECTBO HaTYpaJbHBIX YHCEN, KPaTHBIX 2; B — MHOecTBO
HaTypaJIbHBIX YUCEN
kpatubix 3. Haitrn AVB. AnB. AB.B'A.
3. Ilycte A — MHOKECTBO TOUYEK Kpyra eIMHUYHOTO pajguyca ¢ IEHTPOM B Hadaie
KOOpAMHAT; B — MHOeCTBO Bcex TOUEK KOOPAMHATHOM IiockocTu. M300pa3uTs
MHOKECTBA

4. CpaBHUTH MOITHOCTh MHO)KECTBA YETHBIX HATYPATBHBIX YHUCENT C MOIIHOCTHIO
MHO’KeCTBa 1eIbIX uncell, oonpimnx -100000.

8. AnrebGpanydecKkue CTPYKTYpHI.

1. BbIsICHUTB, COCTABIISIET JIM IPYIIITY MHOKECTBO MOJIOKHUTEIBHBIX U OTPHULIATEIbHBIX
4Hcell, KpaTHBIX TPEM C 3aJJaHHOU orepaiieil CloKeHus o 0ObIYHBIM IPaBUIIAM.

2. BpisicHUTB, cocTaBisieT i AGeseBy rpymniy MHOYKECTBO HEBBIPOKJICHHBIX MATPHII
3x3 ¢ 3agaHHOM onepanel YMHOKEHHUSI.

3. CocraBiser 1 MHOKECTBO BEKTOPOB B IPOCTPAHCTBE C 3a/laHHBIMU
oTiepalusIMU CJIOKEHHUS U BEKTOPHOTO YMHOKEHHUS KOJIb1I0? COCTaBIISET U 3TO
MHOXkecTBO noJie? [Touemy?

9. KoMIlIeKcHBIE YHCa.

1. HaiiTh Bce 3HAUYEHUI ¥ :

2. 3ammcaTh B alreOpanuecKoil U B TPMIOHOMETPHUECKOM (popMax 3HAYEHUS BHIPAKEHHS
S+ 2.3

3—4.;

18

2 [y

o SR WUETIRN LA
3. HaWTH BCe pEeIICHUs ypaBHEHHUs * ~— X7 2= 0

[Ikana 1 KpUTEPUN OLIEHUBAHUS KOHTPOJIBHBIX PabOT

Ixanaa oneHNBaHUA Kpurtepun ouennBanus

«OMIUYHON OO6yuaromuiicst TTyO0KO M CO/IEPKATENBHO PACKPBIBAET TEMY
KOHTPOJILHON pabOThI, HE JOMYCTUB OMIMOOK. OTBET HOCUT
Pa3BEPHYTHIM U UCUEPIIBIBAIOILUI XapaKTep.

«XOpouLo» OOyuaromuiicst B 11eJIOM PACKPBIBAET TEMY KOHTPOJIBHON
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paboThI, OIHAKO OTBET HE HOCHUT Pa3BEPHYTOTO U MCUEPIIBIBAIOIIETO
XapakTepa.

«Y0081€ME8OPUMENLHO» OOyuaromuiicst B I€JIOM PACKPbIBAET TeMY KOHTPOJIbHOI paboTh U
JIOITYCKAET PsiZl HETOUYHOCTEH, (hparMeHTapHO pPaCKpPbIBAET
COJIep’)KaHNE TEOPETUUECKUX BOIIPOCOB WIIM UX PACKPBIBAET
COJIEpKATEIbHO, HO JIONyCKasl 3HAYUTEIIbHBIC

HETOYHOCTH.

«Heyoosremeopumenvro» | OOydarolmuics He BiIa/IeeT BEIOPAaHHOW TeMOI KOHTPOJIBHOM
paboTel. Tema KOHTPOJBbHOU paboThl HE PACKPHITA

Tunosoe TecToBoe 3a1anue
Bomnpoc Nel .
Bekropy (4; —3) neprneHIuKyasipeH BEKTop. ..

Bapuanmur omeemos:
1. (-4;3)
2. (4,3
3. (3;-4)
4. (-3;-4)
Bomnpoc Ne2 .
Jlnuna Bektopa (—8; 15) paBHa...

Bapuanmbz omeemoe.

1. 23

2. 3,5
3.7

4. 17

5. 12
Bonpoc Ne3 .

CkansipHO€ Tpou3BeieHne BEKTOpoB (9; 5) u

(6; —8) paBHO... Bapuarnmei omeemos:

1. 14

2. 12

3. 106

4. 6

5 -14
Bonpoc Ne4 .

20k mb =47 +3p ] —10k

Bekroppr ‘& =2 ~127 ¢ KOJUTMHEAPHBI TP 3HAYCHUAX t U P ...

Bapuaﬂmbl omeemoes.

1. t=4,p=-2

2. t=—4;p=-2

3. t=—4;p=2

4. Hun IIPpHU KaKHUX 3HAYCHUAX tn p
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5.

MU JTFOOBIX

3HayeHusX tu p

Bompoc Ne5 .

Bekroppl @=2 *2J +4kub =414 ] -8k gonmuHeapHbl IPU 3HAUESHUSAX t U ...

BapuaHmbz omeenoes.

1.

2
3.
4.
5

t=2,p=-4
t=-2;p=-+4
t=-2;p=4

HU IIPH KaKUX 3HAYCHUAX tu p

MIpH JIOOBIX 3HAYEHUSIX t U P

IIIkxana oreHWBaHUSA TECTOBOTO 3aJaHUS

% BepHBIX pelieHUi (0TBETOB)

Ixana oneHUBaAHUSA

85-100% «OMIUYHON
70-84% «XOPOULON
51-69% «V008IeMBOPUMENLHOY

50% u MeHee

«Heyf)oefzemeopumefzbno»

2.2 IIpomMe:xxyTOUHAS aTTeCTANUSA

IIpumepHbIil IEpeYeHb BOMPOCOB K 3a4eTy ¢ OLEHKO

Tema 1. Mampuywl. Onepayuu Hao mampuyamu.

1. Onpenenenue NpsiMOYrojabHON MAaTPHUILIbI.

2. [IpousBeneHne CTpOKU Ha CTOJIOEII.

3. [IpousBeneHne MaTpUIlbl Ha CTOJIOETI.

4, [IpousBeneHne MPIMOYTrOIbHBIX MaTPHIL.

5. JIuHeitHble onepaluy HaJl MaTpUIlaMU U X CBOMCTBA.

6. KBanparnast maTpuia u ee ocoOble BUIbI (€AMHUYHAS, THarOHAIbHAS,
TpeyrojabHas).

7. Omnpenenenve oOpaTHON MaTPUIIBL.

8. YcnoBue cyniecTBOBaHMs 00paTHOM MaTpHIIbl. BRIpOKIeHHbIE MATPHUIIBL.
9. Brruncienue 351eMeHTOB 0OpaTHON MaTPHIIBI.

10. TayccoBo npeoOpa3zoBaHUE MATPHUIIBL.

11. OmpeneneHue paHra MaTpUIbL.

12. TIpsimoe BbIYMCIICHHE paHTa MATPHUIIBI.
13. HaxosxJeHue paHra MaTpullsl ¢ momouibio ['ayccoBoro npeoopazoBaHus.

Tema 2. Onpedenumenv K6aOpAMHOU MAMPUYbL.

14.  Omnpenenurens (IeTEPMUHAHT) KBAAPATHOM MaTPHIIBI.

15. CgpoiicTBa onpeaenuTens.

16. YacTHble METO/IbI BEIUMCIICHUS onpeaenuTenei (2 1 3 mopsaKoB)
17. BoruucieHue onpeaenuTens pacKpbITHEM IO CTpoKe (CTOOIy).
18. Brruucienue onpeaenuTens ¢ MOMOIIBIO JMHEHHBIX IpeoOpa3oBaHui.

23




Tema 3. Cucmemvbl TuHeNIHbIX AleeOPAUYECKUX YPABHEHUI.

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

3anmuck CJIAY B BEKTOPHO-MATPUIHOHN Popme.

Martpuua u pacuupenHas matpuna CJIAY.

[Ipumepbl BBIPOXKIEHHBIX U HEBBIPOXKIeHHBIX CJIAY.
dopmynupoBka TeopeMbl Kponekepa-Kanemm.

O6pamenue matpuinsl CJIAY.

[Ipumep peurenus HeBbipokaeHHONH CIIAY oOparenreM MaTpULIbl.
Meron Kpamepa.

[Ipumep peurenue HeBbipoxkaeHHol CIIAY metonom Kpamepa.
Meron INaycca.

[Ipumep peurenue HeBbipoxkaeHHol CJIAY metonom 'aycca.
[Ipumep peurenus BeipoxaeHHOH CJIAY.

[Ipumep pemrenus ongHopoanoit CJIAY.

Tema 4. Dnemenmol 6eKmopHOU aneedpvl HA NIOCKOCU

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Omnpenenenre BEKTOpa U CUCTEMBbI KOOPJMHAT Ha MJIOCKOCTH.

JlexkapToBa MpsIMOYroJIbHAs CUCTEMA KOOPAWHAT U KOOPAUHATHI BEKTOPA.
[TonspHas cucrtema KOOpIMHAT.

CrnoxeHue BEKTOPOB.

Jluneiinas KOMOMHAIHS BEKTOPOB.

[Ipoexnus BekTopa Ha OCk.

KommnoHeHTsI BEKTOpA.

CkansipHO€ MPOU3BEJIEHNE BEKTOPOB.

DU3NYECKUH U TEOMETPUUYECKUI CMBICI CKAISIPHOTO TTPOU3BEACHUS BEKTOPOB.
CBolicTBa CKAJISIPHOTO TPOU3BEACHUS BEKTOPOB.

[IpeoOpa3oBanue KOOpAUHAT BEKTOPA MPU OBOPOTE CUCTEMbI KOOPIMUHAT.

Tema 5. Dnemenmol 6eKmopHoOU aneebpvl 6 NPOCMPAHCIEE

42.
43.
44,
45.
46.
47.
48.
49,
50.

OmnpezneneHue BEKTOpa B TpeXMEPHOM npocTpancTse (3D).
Jluneiinas komOuHaIMs BEeKTOpoB B 3D.

CkansipHoe npousBeieHne BeKTopoB B 3D.

BexTopHoe npousBeieHrne BEKTOPOB.

I'eomerpuueckuii U GU3NYECKUI CMBICI BEKTOPHOT'O ITPOU3BEICHUS.
CBoiicTBa BEKTOPHOT'O IPOU3BEICHUSI.

CMelaHHO€e MPOU3BEIEHUE TPEX BEKTOPOB.

CBoiicTBa CMEUIAaHHOTO MPOU3BEACHMUS.

['eoMeTpuueckuii CMBICT CMEIIAHHOTO MTPOU3BEICHUS.

Tema 6. Ananumuueckast ceomenpus Ha njiocKkocmu

51.
52.
53.
54,
55.
56.
S57.
58.
59.

OcHoOBHBIE 337Ja4N AHAIUTUYECKON T€OMETPHH.

Omnpenenenne npsiMoOX JTUMHMS Ha IUIOCKOCTH. Harpasiiromuii BEKTOp.

OOuiee ypaBHeHHE PsAMOi Ha MiIockocTH. HopMmanbHbI BEKTOD.

YpaBHeHHE NIPAMOH, IIPOXOIAIIEH YEPE3 ABE TOYKU.

[Tapamerpuyeckoe ypaBHEHHE NPSIMOM.

VYpaBHeHHe NMPSIMOHi ¢ yrIIOBBIM K03 ULineHToM.

CBs3b pa3ianyHbIX (POPM YpaBHEHUS NMPSMOM Ha MIIOCKOCTH.

[TapamiensHOCTb U NEPIEHAUKYIAPHOCTD IIPSMBIX.

Pemenue 3a1a4 o npsAMBIX ¢ HIOMOIIBIO HAMIPABIISAIONIMX U HOPMAIbHBIX BEKTOPOB.

Tema 7. Kpugvle 6mopoeo nopsioka
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60.
61.
62.
63.
64.
65.
66.

Tema

67.
68.
69.
70.
71.
72.
73.
74.

Tema

75.
76.
77.
78.

Tema

79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

YpaBHEHHE OKPYKHOCTH.

B3aumMHoe pacroioskeHre npsiMoil U OKPYKHOCTH.
Pemienue 3a1a4 Ha IPSIMYIO U OKPYXHOCTb.
Omnpenenenre 1 KAHOHMYECKOE YPaBHEHUE JUIUTICA.
Omnpenenenre 1 KAHOHMYECKOE ypaBHEHUE THIIEPOOJIBI.
Ornpenenenre U KAHOHMYECKOE ypaBHEHUE TTapaboIIbl.
BrIpokIeHHBIE KpUBBIE BTOPOIO MOPSAAKA HA IIJIOCKOCTH.

8. Ananumuueckast ceomempusl 6 npocmpancnmee

YpaBHEHHE INIOCKOCTH B IIPOCTPAHCTBE.

HopmanbHblil BEKTOP MIIOCKOCTH.

VYpaBHEHHE NPSAMOM B IPOCTPAHCTBE.

Hamnpasnsrommii BEKTOp MpsSAMOM.

VYros Mex 1y IpsMBIMU B TPOCTPAHCTBE.

Yron Mmexy mioCKOCTIMH.

B3anmHoe pacnosnoxeHue npsaMon U miockoctu. [Ilpuznaku.
3aiauy Ha IJIOCKOCTh U MPSAMYIO B IPOCTPAHCTBE.

9. Ilosepxnocmu 6mopozo nopsaoxa

Onpenenenre TUIA TOBEPXHOCTH.

OTBICKaHNE OCHOBHBIX nmapaMeTpoOB MOBCPXHOCTH.

[IpuBeneHue ypaBHeHU BTOPOTo BUIa K 001IEMY BUTy TOBEPXHOCTEM.
CedeHust MOBEPXHOCTEN BTOPOTO MOPSIAKA.

10. YQucnoswvie muoowcecmsa. Komniexcrhoie yuciua.

MHO0XeCTBO HaTypaJIbHBIX YHCEN KaK aJiredpandeckast CTpyKTypa.
Komapno nensrx uucen.

[Tosie pauOHAIBHBIX YUCEN.

Ilone nericTBUTEIIHHBIX YHCEII.

Onpenenenre KOMIUIEKCHOTO YHCIA.

ITone KOMIIJIEKCHBIX YHCEJI.

AnreOpandeckue ornepanyu ¢ KOMIJICKCHBIMU YHCIIAMH.
Mopynbs 1 apryMeHT KOMITJIEKCHOTO YHUCIIa.
['eomeTpuyeckoe npeacTaBiIeHUE KOMIUICKCHBIX YUCENT.
®opmyna Ditnepa.

[TonsiTHe 0 GyHKIMHU KOMITJIEKCHOTO TEPEMEHHOTO.

HIkana v KpuTEepUM OLEHUBAHMS 324€Ta C OLEHKOM

IIIkana oneHUBaHNA Kpurtepun ouennBanus

«OMJIUYHOY

OIICHKA COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO U
BBICTaBJISIETCS 00YYaIOLIEMYCsl, €CIIA OH INIyOOKO M MPOYHO
YCBOMJI IPOTPaMMHBINA MaTEpHa, HCYEPIBIBAIOIIIE,
IIOCJIEZIOBATEIBHO, YETKO U JIOTUYECKH CTPOMHO €T0
U3JIaraeT, yMEET TECHO YBA3BIBATH TEOPHIO C TPAKTUKOM,
cBOOOJTHO CHpaBIISIETCs C 3a/1auaMi, BOPOCAMU U APYTUMH
BUJaMU IIPUMEHEHUS 3HAHUI, HE 3aTPYyAHSIETCA C OTBETOM
IIPY BUJIOM3MEHEHUM 3a/1aHUH, UCTIONIb3YET B OTBETE
MaTepHral MOHOrpau4ecKol JIUTepaTypbl, IPaBUILHO
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000CHOBBIBACT NMPUHATOE PELICHUE, BIIAJICET
Pa3HOCTOPOHHMMM HAaBBIKAMHU U IIPUEMaMU BBIIIOJIHEHUS
IIPAKTUYECKUX 3a]a4.

«xXopouLoy OIICHKA COOTBETCTBYET IOBBIIIEHHOMY YPOBHIO U
BBICTABJISIETCSA 00yUaIOLIEMYCSl, €CIIU OH TBEPJIO 3HAET
MaTepuai, FPaMOTHO U MO CYLIECTBY U3JIAaraeT ero, He
JIOITyCKasi CYIIECTBEHHbIX HETOUHOCTEN B OTBETE HA BOIIPOC
WIM BBITIOJIHEHUH 33/1aHUM, IPAaBUIIbHO IPUMEHSIET
TEOPETUYECKHE MOJI0KEHUSI IIPU PELIEHUH TPAKTHUECKUX
BOIIPOCOB U 3a/1a4, BJIaJieeT He0OXOAUMBIMU HaBbIKAMU U
IPUEMAMHU UX BBITIOJIHEHUSI.

«Y0081€MEOPUMETTLHON OIIEHKAa COOTBETCTBYET IIOPOTOBOMY YPOBHIO U
BBICTABJISIETCSI O0YJaOMIEMYCsl, €CITM OH UMEET 3HAHUS
TOJILKO OCHOBHOTO MaTepHaia, HO He YCBOWJI €To AeTallei,
J0MMYCKA€T HETOYHOCTHU, ACMOHCTPHUPYET HEAOCTATOYHO
IpaBWIbHbIE POPMYIUPOBKU, HAPYILIEHUS JTOTHUYECKON
MIOCTIEIOBATEIHPHOCTH B M3JI0KEHUH ITPOTPAMMHOTO
MaTe€puaia, UCIbITBIBACT 3aTPYAHCHUA IIPHU BBINIOJIHCHUH
MIPaKTUYECKHUX padoT.

«HEY0081eMBOPUMENLHO » OIICHKAa BBICTABIISIETCS] 00YJaIOMIeMYCsl, KOTOPBIN HE
JOCTUTAET MMOPOTOBOTO YPOBHS, IEMOHCTPHPYET
HCIIOHNUMAaHHUC HpO6J'IeMI)I, He 3HaeT 3HAYUTEIbHON YacTh
MPOrPaMMHOTO MaTepHuaa, J0IMyCcKaeT CYyIeCTBEHHBIC
OmuOKH, HEYBEPEHHO, C OOJIBIIUMHU 3aTPYAHCHUSIMHA
BBITIOJTHSCT MPAKTHUECKHE PAOOTHI.
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