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1. TPEBOBAHWA K PE3Y/IbTATAM OBYYEHWA NO ANCUUNAUHE (MOAYNIO)

MepeyeHb KOMNETEHLUMIN, OPMMPYEMBIX SUCLUNANHON (MOAYAEM) B MPOLLECCE OCBOEHUA
o6pa3oBaTeNbHOM NPOrpamMmMbl

|'(O,£I| 1N HaumMmeHoBaHMe
KOMnNeTeHunn

NHApnKaTopbl AOCTUKEHUA
KOoMneTeHuun

PesynbTaTbl 06y4eHUn

YK-1. CnocobeH
OCYLLLECTBAATb MOMCK,
KPUTUYECKUIN aHaNm3
N CMHTE3
MHPOPMaLMK,
NPUMEHATb
CUCTEMHbIM NoAxon,
AN peleHuns
NOCTaBEHHbIX 33434

YK-1.2.

Mcnonb3yeT CUCTEMHbIN
noaxon, ANA peleHus
NOCTaB/IEHHbIX 33434

3HaeT: cMCTeMHbIN Noaxoa, ANs
peLleHns NOCTaBAEHHbIX 3a4au.
YMeeT: NPUMEHATb CUCTEMHbIM NOAX0A,
ONA pelleHna NoCTaBleHHbIX 3a4au.
BnapeeT: HaBbIKOM NPUMEHEHMNS
CMCTEMHOTO Noaxoaa ANs peleHun
NOCTaB/IEHHbIX 334au4.

OlNK-1. CnocobeH
aHanM3nMpPoBaThb
3a434M
npodeccrnoHanbHOM
AeaTeNbHOCTU Ha
OCHOBE MONOXKEHUN,
33aKOHOB 1 METO/0B B
obnactu
€CTEeCTBEHHbIX HaYK U
MaTeMaTUKM

OnK-1.1.

MNpumeHseT obLme 1
cneumanbHble 3HaHMA,
dyHAaMeHTabHble 3aKOHb!
1 NONOMXKEHUA
eCcTecTBEHHOHAY4HbIX
ONCUMNANH U MaTeMaTUKM,
MEeTO/1bl HAay4HOrO NO3HaAHWA
M aHanm3a NPUKNAAHbIX
3a4au

3HaeT: PyHAAMeHTa/IbHblE 3aKOHbI U
NONOXKEHMA eCTeCTBEHHOHAYYHbIX
ONCUMMNIVH Y MaTeMATUKKM, MeTOAb!
Hay4YHOro NO3HaHMA 1 aHanM3a
NPUKNAAHbIX 3a4aY.

YMeeT: NpMMeHATb HayYHbIM NOAXOA Npw
OUEHKE HOBbIX TEXHOIOTUIA 1
MHHOBALMOHHbIX Pa3pabOoToK.

Bnapeet: HaBbIKOM MHTEPNPETUPOBATH U
MOZENMPOBaTb NPOLLECCHI N ABNEHWS,
npoucxoaallme B NpUPoAe U TEXHUKeE.

2. PE3Y/IbTATbl OCBOEHUA AUCLIUNNNHBI (MOAYNA)

Uenb: cdopmmnpoBaTb cUCTEMY 3HAHMIA O TEOPETUKO-METOA0N0MMYECKMX OCHOBAX IMHENHOW anrebpsbl, 0
MPUNONKEHNAX WHCTPYMEHTApPUA JMHEMHON anrebpbl B NpodeccMoHanbHOW AeATenbHOCTM, 0BYy4YUTb
aHaM3y 3334 NPodeccnoHanbHOM AeATeNbHOCTH

3apaun:

- Pa3BnUTUE HABbLIKOB MATEMATUYECKOINo MbILIEHNA o6yqa+oumxc51, Cd)OpN\l/lpOBaTb
npeacrasBneHnA 06 OCHOBHbIX 3Tanax CTaHOBAEHMA IMHENHOM afll'86pbl KaK HayKu;

- Cd)OpN\l/lpOBaTb YMEHNA N HaBblKM MCMNOJ/1Ib30BATb 3HAHNA N METObl NMHENHOM anre6pb|
ANA peweHna I'IpOd)eCCI/IOHa/'IbeIX 3a4a4

3. OBbEM AMCLUMNNHBI U PACNPEAENEHUE BUAOB YHEEHOW PAEOTBI MO CEMECTPAM
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Oban TPYA0EMKOCTb ANUCUUNANHBI «/IMHeHan anrebpa» coctasnseT: 4 3.e. / 144 yac.

Bua, yuebHOM paboTbl
AyapTopHble CamocToATeNbHas MpomeKyTo4Has
3aHATHA pabota aTTecrauma
0 2
GJ U g % = § ) é
5 S S S L g S o
5 x 3 < g = E _ S o © i‘ o ;
°ess| % =2 |82 | ey | 2EE 5 2 _
x T2 T |88 |285% 38X g | 2 SO
I8 0| = c o = 3 88383 T2 D 8 =2
Bcero umcno yacos 1 (MaK) 3a4eTHbIX eanHuL, (Mo popmam obyueHus)
OyHana popma 0by4eHun
36 18 18 | -] 72 \ ] | Sksamen | 2 | 36
O6Lwan TpyAoemMKoCTb 3.e. / Yac.: 4 3.e. / 144 yac.
4, COAEPHKAHWE OUCUMNNTNHDI
Tema 1. BekTopHas Nekuyu u. MpakTnyeckue NabopaTopHsble CamocToAT.
anrebpa n 3aHATHA Y. paboTbl Y. paboTa u.
aHaNUTNYECKan 2 2 - 12
reomeTpus Ha [ekapToBa M NoNApHas CUCTEMbl KOOPAMHAT (YpaBHEHWE NIMHUK Ha
NJ0CKOCTH NNIOCKOCTM M B MNPOCTPaHCTBe. BekTop # ero moaynb. [eKapToBbl
KOOPAMHATbl BEKTOPOB W To4eK. JIMHeNHble onepauuu Hafz BEKTOPaMM.
CKanApHoe Npon3BeAeHNE BEKTOPOB; €ro BblpaXKeHne Yyepes KoopamHaTbl.
Yron mexay BeKTopamu. BeKTopHOe U1 CMellaHHOe npou3BeaeHuA
BEKTOPOB, MX OCHOBHbIE CBOMCTBA M FEOMETPUYECKNIA CMbIC/T).
Tema 2. Jlekumm u. MpaK 3aH u. J1a6 pab u. CamocT pab u.
AHanuTuyeckas 2 4 - 12
reomeTpua B MNOCKOCTb M NpsAmMas B NPOCTPaHCTBe (ypaBHEeHWe npAmoKn. Yron
NPOCTpPaHCTBE MeXay NPAMbIMU. KaHOHUYECKOe M NapaMeTpUYecKoe ypaBHEeHMA NPAMON
B MPOCTPAHCTBE; NPAMan Kak NnepeceyeHne AByX MIOCKOCTEN. YpaBHeHMe
M/JIOCKOCTK, MNPOXOAAWEN 4Yepe3 33aHHYO TOYKY MepneHAUKYAAPHO
33JaHHOMY BEKTOPY; YpaBHEHWe MNAOCKOCTM, MPOXOAAlle 4Yepe3 Tpwu
33aHHble TOYKM; PACCTOAHME OT TOYKM A0 MAOCKOCTU. Yroa MexKay
NJIOCKOCTAMM. YToN Mmexay NPAMOM 1 NNOCKOCTbIO.

Tema 3. MaTpuubl n
onpeaenvuTenu.
CucTemMbl NMHENHDBIX
YPaBHEHUN

Jlekumm u. MpaK 3aH u. Nab pab u. CamocT pab u.
4 2 - 12
MaTpuupl: OCHOBHble MOHATMA  (AEWUCTBMA  HaZ — MaTpuLaMM
(YMHOMKEHME Ha YMCNO, CAOMKEHWEe MaTpuL, TPaHCMOHWPOBAaHMUE,

YMHOMEHWE MNPAMOYIo/ibHbIX MaTPWLL.); KAacC KBaApPaTHbIX MaTpUL;
YMHOMEHMEe MaTpULpbl Ha BEKTOP, YMHOMEHWe KBaApaTHbIX MaTpuy,
0HOTO MopAAKa). DNemeHTapHble npeobpasoBaHma Maycca Haj CTPOKaMM
MaTpuUpl (NprBeAeHMEe MaTpuULbl K CTyneH4YaToOMy BWAY; BblYUCAEHME
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paHra maTtpuupbl. PaHr cymmbl M npou3BedeHWA MaTpul. BblumcneHume
onpeaenuTens metogom Maycca).

Tema 4.
MpumeHeHne
NMHenHoM anrebpbl
B SKOHOMMKE

Jlekumm v. MpaK 3aH u. Nab pab u. CamocT pab u.

2 2 - 12

Mogenb «3aTpaTbl-BbiMyCK» (TexHonorndyeckas matpuua). Moaenb
NleoHTbeBa (NMHENHble 6anaHCoBble COOTHOLWIEHMA; MaTPU4YHaA 3amnucb

ypaBHeHMI HanaHca, YCNOBMA  NPOAYKTMBHOCTM  TEXHONOTMYECKOM
MaTpuLLbl)
Tema 5. /InHenHble Jlekuuu . MpakK 3aH 4. Nab pab u. CamocT pab u.
NPOCTpPaHCTBa. 4 4 - 12
BuanHeiHble NnHenHble (adUHHbIE) MPOCTPaHCTBa (/NMHENHaAa 3aBUCUMOCTb U
KBagpaTuyHble HE3aBUCMMOCTb CUCTEMbI BEKTOPOB. PasmepHoOCTb M Ha3nc IMHENHOro
dopmbl npocTtpaHcTea. Mepexon K HoBomy HBasucy).

CobcTBEHHbIe  4YMcna WM cobCTBEHHblE  BEKTOPbl.  (OCHOBHblE
onpeaeneHuna; XapakTepuCTMYECKMII MHOTOYNEH MATPULbl U €ro KOpHU;
aNropmuTM HaxoXKAeHMA cOBCTBEHHbIX BEKTOPOB MaTpuLbl. CUMMETPUYHASA
MaTpuLa; anropuTM NOCTPOEHMA CODBCTBEHHOrO OPTOHOPMMPOBAHHOIO
6a3nca. OpToroHanbHaa maTpuua. MNpuBeaeHne CUMMETPUYHON MaTPULLbI
K AMaroHanbHOMY BUAY).

Tema 6. Nekumm u. MpaK 3aH u. a6 pab u. CamocT pab u.
Esknmaosbl 4 4 - 12
NPOCTPaHCTBa. EBkAMAOBO  npocTpaHcTBo. OCHOBHblE  aKCMOMbI;  MPUMEpSI.
NnHeHbIe (ckanApHoOe npousBeaeHMe, ero CBOWMCTBA; CKa/APHble Npou3BeaAeHMA B
onepaTopbl PasNUYHbIX NPOCTPAHCTBAx. HepaBeHCTBO Kowwn—byHAakoBcKoro.

OpTOroHasbHbIM 7z OPTOHOPMMPOBAHHbIN 6a3mc. Mpouecc
OpTOroHanM3aLUmMmn;, KoopamMHaTbl BEKTOpPa B OPTOHOPMMUPOBAHHOM Da3uce.
MoanpocTpaHcTBo, ero 6a3nc, pPasmMepHOCTb, MaTpuua Nepexoaa;

npuMepbl NOANPOCTPAHCTB. [poeKLMs BEKTOPA Ha NOANPOCTPAHCTBO).

5. ®OHA OUEHOYHbIX CPEACTB MO ANCUNNNINHE
MpMepHbIA GOHA, OLLEHOYHbIX CPeACTB NpeacTasneH B MpuaoxeHun 1.

6. YYEBHO-METOAMUYECKOE OBECNEYEHUE ANCUMNIUHDI

PekomeHayemas nuTepaTtypa
1. KatanaxHoBa, WM. H. /luHelHaa anrebpa: yyebHo-meToamyeckoe nocobue / W. H.

KaTtanaxHoBa. —

KomcomonbcK-Ha-Amype:

KomMcomonbCKMn-Ha-AMype  rocyaapCTBEHHbIN

yHuBepcuteT, 2024. — 65 c. — ISBN 978-5-7765-1575-0. — TeKCT: 31eKTpoHHbIN // Lindposoi
obpaszoBaTenbHbIl pecypc IPR SMART: [canT]. — URL: https://www.iprbookshop.ru/140649.html

2. JnHelHan anrebpa M aHanuTMYecKaa reomeTpua: yyebHoe nocobue / coctasuTenn A.
B. Paxckumx, A. A. XBoctoB, E. A. CoboneBa. — BOpoHe: BOPOHEXCKMI rOCydapCTBEHHbIN
TexHu4yeckui yHmeepcuteT, IbC ACB, 2023. — 89 c. — ISBN 978-5-7731-1088-0. — TeKcT:
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9NEKTpOHHbIM // LUndposort obpasosaTenvHbit pecypc IPR SMART: [canT]. — URL:
https://www.iprbookshop.ru/131019.html

3. MuxuH, M. H. JlnHenHana anrebpa. Y. 1. MaTtpuubl 1 onpegenutenn: yyebHoe nocobue
/ M. H. MuxuH, C. T. KypauHa. — 2-e nsa. — Mocksa: Ait N Ap Meawna, 2026. — 123 c. — ISBN
978-5-4497-4737-2 (4. 1), 978-5-4497-4736-5. — TeKCT: 3NeKTpoHHbin // Undposon
obpasosaTensHbI pecypc IPR SMART: [canT]. — URL: https://www.iprbookshop.ru/154496.html

4. MwuxuH, M. H. lnHelHas anrebpa. Y. 2. CucTeMbl NMHENHbIX YpaBHEHUI: y4yebHoe
nocobue / M. H. MuxuH, C. M. KypamHa. — 2-e usa. — Mocksa: At Mn Ap Meawma, 2026. — 99 c.
— ISBN 978-5-4497-4786-0 (4. 2), 978-5-4497-4736-5. — TeKcT: aneKkTpoHHbI // LUndbposoi
obpasosaTenbHbIl pecypc IPR SMART: [caliT]. — URL: https://www.iprbookshop.ru/154497 html

7. WH®OPMALMOHHO-CMNPABOYHOE OBECMNEYEHUE ANCLNNINHDI
7.1 lnueH3noHHoe nporpammHoe obecneyeHue
¢ Microsoft Windows 10/11.

7.2 CBoboaHO pacnpocTpaHaemoe nporpammHoe obecneyeHue:
e Astra Linux Common Edition (oTeyectseHHoe MNO)

e LibreOffice (cBobogHo pacnpocTpaHsaemoe MO (Open Source)
e fAnpekc.Bpaysep (oTeuectseHHoe 0)
e 7-Zip

e PostgreSQL/pgAdmin [CucTema ynpaeneHus 6a3amm AaHHbIX; CBOBOAHO pacnpocTpaHaemoe
no

7.3 MNepeveHb coBpemMeHHbIX NpodeccnoHanbHbix 6a3 AaHHbIX, UHGOPMALMOHHBIX CMPABOYHbIX
CUCTEM U pecypcoB ceTh UHTEepHET:

1. https://ro-edu.ru/ - MeaunanopTtan «Poccuinckoe obpasoBaHne»

2. http://www.iprbookshop.ru - 2neKkTpoHHO-6UbAMOTEYHaa cucTema IPRSmart (9BC

IPRSmart) —anekTpoHHaa bubanoTexa no BCem oTPacaamM 3HaHWM
3. https://www.elibrary.ru/ - 2/1eKTPOHHO-bubNMoTeYHaa cuctema  elLIBRARY.RU,

KpynHenwasa B Poccum anekTpoHHas bnbanoTeka Hay4yHbIx NyHaAnMKaLmit
https://cyberleninka.ru/ - Hay4Has snekTpoHHan bubanoTeka Knbep/leHnHKa
https://gufo.me/ - cnpaBo4Has H6a3a sHUMKAONEANIN 1 CNoBapeit

http://www.consultant.ru/ - cnpaso4YHaa npaBoBas cuctema KoHcynbTaHTMAtOC

https://www.garant.ru/ - cnpaso4Has npaBoBas cuctema apaHT

© N o A

https://rosstat.gov.ru/emiss EanHas MeXKBeJ0MCTBEHHas MHOOPMALMOHHO-

cTatucTuyeckana cuctema (EMUCC) locyagapctBeHHaa 6a3a CTaTUCTUYECKMX JaHHbIX
9. https://minfin.gov.ru/ru/perfomance/audit/standarts/international/documents/?ysclid=
mn6p22hks7190904011 - Ba3a AaHHbIX MeXAyHapoAHbiXx CTaHaapToB ayauta (MCA)

[MpodeccmoHanbHbIM pecypc Ha carte IFAC;
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10. https://sroaas.ru/auditor/pravila i standarty/standarty-audita/ - basa [aHHbIX

MeXAyHapoAHbIX CTaHAapToB ayamTta (MCA) Ha cante MOE (ifac.org) — NepBOUCTOUYHUKM
ONA ayAUTOPCKOMN AeATeNbHOCTH

8. MATEPUAJTbHO-TEXHUYECKOE OBECMEYEHUE ONCLUNNNUHDI
Mpu peanunsaumm obpas3oBaTesbHOM MPOrpaMmbl A1 OCBOEHMA y4ebHON AMCUMMNAMHI
MCNOb3YIOTCA CAeAyHoLUME KOMMOHEHTbI MaTepmaibHO-TEXHMYECKOM Ba3sbl YHMBEpCUTETa:

1. AyauTOPHBIN GOHA.
2. MaTepmnanbHO-TEXHMYECKNN GOHA,
3. BubnnoteyHbin doHA,

AyauTopHbI doHA NpeacTaBnseT cobor ayanTopumn Ana NnpoBeaeHNs y4ebHbIX 3aHATUM, B
TOM YMCAEe, NEKLUMOHHDBIX 3aHATUIN, NPAKTUYECKMX 3aHATUI/NabopaTopHbIX paboT.

MaTepuanbHo-TexHUYeckmit GoHa nNpeacTaBneH y4ebHon mebenbio U COOTBETCTBYHOLLMM
obopynosaHmem, obecneynBatoLLMM OCBOEHWE Y4eOHON ANCLMMANHDI.

BubnmoteuHblt doHa obecnedymBaeT A0CTYyN KaxK4oro oby4vatollerocs K 3/1eKTPOHHO-
6MOBAMOTEYHON CUCTEME, COBPEMEHHbIM npodeccmoHanbHbiM  6a3am, MHOOPMALMOHHO-
CNPaBOYHbIM CUCTEMAM, MHOOPMALMOHHBIM pecypcam ceTn VIHTepHeT, yKa3aHHbIM B paboyeit
nporpamme ANCUMNAMHBI.

MNepeyeHb MaTepuanbHO-TEXHUYECKOro obecnedyeHurs no gucUmnanHe:
AyauTopua Ans NpoBeAeHUA Y4ebHbIX 3aHATUM:

KomnneKkT cneumanm3mpoBaHHOM y4yebHon mebenn, oTBeYatolinili BCEM YCTAHOB/IEHHbIM
HOpMam W TpebOoBaHMAM: CTO/Mbl, CTyNbA. [lepcoHaNbHble KOMMbIOTEPbI C MNPOrPaMMHbIM
obecneyeHnem, C BO3IMOKHOCTbIO MOAKAOYEHUS K ceTh «MHTepHeT». LLIKad KHWKHbIN, CTennax,
WKad KHUKHbIN, CTENNaX, AO0CKa NepeaBuM:KHas MOBOPOTHAA MarHUTHas (MapkepHas), Tymba,
[0CKa NnepeaBuKHaa MarHMTHasa (MapkepHas).

Paboyee mecTo npenoaaBaTena: CTO/, CTy/, NEPCOHANbHbIM KOMMbOTEP C NPOrPaMMHbIM
obecneyeHMeM, C BO3MOMKHOCTbIO MOAKNOYEHUA K CETU « HTEpHET».

NomelleHme ana camocToAaTeIbHOU paboTbl 0byYaloLWMXCA:

KomnneKkT cneumanm3mpoBaHHoOM y4yebHON mebenn, oTBeYaloWmMil BCEM YCTAaHOBAEHHbIM
HOopMam 1 TpeboBaHMAM: CTO/bI, CTY/IbA.

MepcoHanbHble KOMMbIOTEPLI C MPOrPaMMHbIM  obecrneyeHnem, C BO3MOMKHOCTbLIO
NOAKNOYEHMNA K ceTU «IHTepHeT».

Ayontopua ona nposefseHuna y4ebHbiX 3aHATUA A/1A 06y4aloWmMxXcA € OrpaHUYEHHbIMM

BO3MOKHOCTAMM 300POBbA, MHBA/INAOB:

KomnaeKkT cneunannanpoBaHHoM mebenn, oTBeYatoLUmMin BCEM YCTAHOB/IEHHbIM HOPMam U
TpeboBaHMAM ANA 0Oy4YaOWMXCA C OFPAHWMYEHHBIMM BO3MOKHOCTAMM 340PO0BbA, MHBA/NAOB:
CTOAbI, CTY/IbA, UHBAIMAHOE KPECNO-KONACKA. [apHUTYpa, MHPOPMALIMOHHAA cuctema «VICTOK» -
Ana cnabocnblWwallmx, KnasnaTypa bpanna, WKad KHUKHbIN.

Paboyee MecTO npenogaeaTena: CTOA, CTyn, Tymba, NepPCOHaNbHbIA KOMMbOTEP C
NporpaMmHbIM obecneyeHnem, C BOSMOKHOCTbIO MOAKIOYEHUA K CETU «MHTEPHETY.
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9. METOAUYECKUE PEKOMEHOALMW 1A OBYHAIOLLMUXCA NO OCBOEHUIO ANCLIAMIUHBI

Oby4yeHune No gucumnarMHe npeanonaraet 0OCBOeHWe y4ebHOro matepmana Ha ayAUTOPHbIX
3aHATUAX N B XOLE CAMOCTOATENIbHOW PaboTbl. AyaMTOPHbIE 3aHATMA NPOXOAAT B GOpMe NeKLMM
M NPaKTUYECKMX 3aHATUI/NabopaTopHbIX PaboT.

[lna ycnewHoro OCBOEHWMA AMCUMMAMHBI PEKOMEHAYETCA MNPUAEPKMBATLCA CUCTEMHOrO
noaxoaa K ydebHomy npoueccy. [pocmaTpuBaTb BCE NEKLUMW, TaK KaK OHUM GOopMUpyoT
TEOPETUYECKMI KapKac AMCUMNAMHbBI M NMOMOratoT BbICTPOWUTb /IOTMKY B3aMMOCBS3M KIKOUYEBbIX
NOHATMI. PeKomeHayeTca BECTU KOHCMEKT NeKLUMK, C BblAeNeHMEM OCHOBHbIX MAEN, BONPOCOB
ON5 YTOYHEHUS U CODCTBEHHbIX acCcoUMaLMin — 3TO NMOMOMKET B NMOArOTOBKE K akKTUBHOM paboTe
Ha MPAKTUYECKUX 3aHATUAX. Ha CeMMHApPCKUX WM MPaKTUYECKMX 3aHATMAX LenecoobpasHo
y4aCTBOBATb B AMCKYCCUAX, apryMeHTMPYA CBOIO MO3MLMIO M aHaAM3MPYs NO3ULMKN KOANET.

Mpun NOAroTOBKE K paboTe BO BpemMA NpPoBeAeHMA NpakTUYecknx/ nabopaTopHbIX 3aHATUI
cneagyet 00paTUTb BHMMaHWE Ha credylollMe MOMEHTbl: Ha Mpouecc npeaBapuTeNbHOM
NOArOTOBKM, Ha paboTy BO Bpema 3aHATUSA, 06paboTKy MOMyYEHHbIX pe3ybTaToB, MCMpPaBaeHMe
NOJYYEHHbIX 3aMEYaHNN.

MpeaBapuTenbHan NOArOTOBKA K NPaKTMYeCKOMY/NabopaTopHOMY 3aHATUIO 3aK/KO4aeTca B
M3y4eHMN TEeOpPEeTMYecKoro matepuana B OTBEAEHHOe A/1A CaMOCTOATeNbHOW PaboTbl Bpems,
03HAKOM/IEHWE C WMHCTPYKTUBHbIMM MaTepuanamm C Leblo OCO3HAHMS 3a4a4y MPaKTMYecKoro
3aHATMA/NnabopaTopHOM PaboTbl, TEXHUKM BEe30NacHOCTM NpK paboTe ¢ 0bopya0BaHMEM.

CamocTtonaTenbHas paboTa ABNAETCA PABHOMPABHOW 4YacTblo 0OyveHMA: uenecoobpasHo
M3y4aTb PEKOMEHAO0BAHHYIO AMTEpaTypy, AOMNONHAA NEKUMOHHbIN MaTepuan aHaAUTUYECKUMM
MCTOYHUKAMM W COBPEMEHHbIMW UCCNEeA0BaHMAMM. PekomeHAyeTCcA BblAENATb BPEMS Ha
CUCTEMATU3AUMIO 3HAHUIM — COCTaBAeHMe cxem, Tabnul, rnoccapma TEPMMHOB 3HAYUTENBHO
0BNerynT NOAroTOBKY K MPOMENKYTOUYHOM aTTecTaumn.

MpK BbINOJAHEHWUM CAMOCTOATENbHbIX 3adaHui LenecoobpasHo cPHOKyCcMpoBaTbCA Ha
rnybuHe npopaboTKM TeMbl U YMEHWUWU MPUMEHATb 3HAHMA K aHAZIM3Yy KOHKPETHbIX CUTYaLMWN.
PekomeHAayeTca  MCNo/b30BaTb  UMdpoBble 0b6pasoBaTesibHble  PEcypcbl, COBPEMEHHbIE
npodeccnoHanbHble 6a3bl, 3/EKTPOHHbIE OMOAMOTEYHbIE CUCTEMbI WM MHPOPMALMOHHO-
CNpaBOYHble CUCTEMbI ANS paclumpeHmna nHbopmaLuoHHOM Hasbl.

PekomeHAayeTCcA perynapHo MNpoBOAMTb CaMOAMArHOCTUKY: GOPMyaMpoBaTb OTBETHI Ha
KNto4eBble BOMNPOChI He3 onopbl Ha KOHCMEKTbI, YTOObI BbiABMTL cnabble mecTa. LlenecoobpasHo
rOTOBUTLCA K 3aHATUAM 3apaHee, 3HaKOMACb C TEMOW — 3TO MO3BO/IAET y4aCTBOBATbL B y4eOHOM
npouecce Ha ypOBHe AManora, a He NacCMBHOIO BOCMPUATUA.

YcnewHoe ocBOeHME AMCUMMNAMHBI BO3MOXHO TO/IbKO MpW cuHTe3e Bcex dopm paboTbi:
NeKUMM 3a4atoT HanpasieHue, npakTMYeckue 3aHaTuA/nabopaTopHble paboTbl pa3BMBatOT
YMEHMA W HaBblkM, a camocToATeNbHas pabota GopMUMPYeT YCTOMYMBbIE KOMMETEHUMMW.
Heobxoammo noaxoAauTe K OOyYEeHMIO KaKk K OCO3HAHHOMY MNPOEKTUPOBAHMIO COOCTBEHHOTO
WHTENNEKTYaIbHOTO Pa3BUTUA, @ He KaK K GOpManbHOMY BbIMONHEHWIO TpeboBaHUN y4ebHOro
nnaHa.
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TUNOBBIE KOHTPO/bHbIE 3ALAHMA TEKYLLEO KOHTPOMA U MPOMEXYTOYHOM
ATTECTAUUK NO ANCUMNNTNUHE

MpUMepHble TemMbl AN1A NPAKTUYECKUX 3aHATUI
1. [lekapToBa M MNOASPHAA CUCTEMbI KOOPAMHAT (ypaBHEHME JMHWW Ha MIOCKOCTUM U B
npocTpaHcTBe. BekTop 1 ero moaynb. [ekapToBbl KOOPAMHATbI BEKTOPOB M TOYeEK. JIMHEMHbIe
onepauum Hag, BEKTOpamMm.
2. CKanApHoe Npou3BeAeHNEe BEKTOPOB; €ro BblparkeHWe Yyepes KoopamnHaTbl. Yron mexay
BEKTOpamu. BeKTopHOe M CMelaHHoe MNpou3BeAeHMA BEKTOPOB, WX OCHOBHble CBOWCTBA M
reoMeTpuYecKkmnin CMbich).
3. MNOCKOCTb M MpsiMasi B MPOCTPAHCTBE (yYpaBHEHME MPAMOM. Yron Mexay NpPsaMbIMU.
KaHOHMYecKoe W napaMeTpuyeckoe YypaBHEHMA MNPAMOM B MNPOCTPAHCTBE, NpAMan KakK
nepecevyeHme ABYX NIOCKOCTEN.
4, YpaBHEHME MIOCKOCTWU, MPOXOAAWEN 4Yepe3 3aJaHHYyl0 TOYUKYy MepneHAMKYIApHO
3aJaHHOMY BEKTOpPY; YPaBHEHMEe TMI0CKOCTM, NPOXOAALled 4Yepe3 Tpu 3afaHHble TOYKMK;
PAcCTOAHME OT TOYKM A0 NAOCKOCTWU. Yron Mexay NAOCKOCTAMM. Yron Mexay npamon u
NNIOCKOCTbHO.
5. MaTpuubl: OCHOBHble MOHATMA (4ENCTBMA Hag MaTpUMuamM (YMHOMKEHWE Ha 4MCo,
CNIOXKEHME MaTPWUL, TPAHCMOHWPOBAHWE, YMHOXEHME MNPAMOYTONbHbIX MATPUL,.); Kaacc
KBa4PaTHbIX MAaTPULL,; YMHOXEHWE MAaTPULbl Ha BEKTOP, YMHOXKEHME KBAZAPaTHbIX MaTpML, O4HOro
nopaaka).
6. dnemeHTapHble npeobpa3oBaHMA [aycca HaZ CTPOKaMu MaTpuupl (NpuBeaeHWe
MaTpuLbl K CTYNeH4YaTOMy BUAY; BblYMCAEHME paHra mMaTpuubl. PaHr Cymmbl M NpounsBeneHus
MaTpuL, BblumcneHne onpeaenntena metogom raycca).
7. Mogenb  «3aTpaTbl-BbiNyck»  (TexHosornyeckas matpuua). Mogenb JleoHTbesa
(nMHelHble GanaHcoBble COOTHOLIEHWMA; MaTPU4YHas 3anucb YypaBHEHWIM 6anaHca, ycnoBuA
NPOAYKTUBHOCTM TEXHONOTMYECKOM MATPULbI)
8. JInHelHble (adMHHbIE) NPOCTPAHCTBA (/NMHEMHas 3aBUCMMOCTb M HE3aBMCMMOCTb
CMCTeMbl BEKTOpOB. PasmepHocTb M 6a3nc AMHEMHOro MNpoCTpaHCTBa. [lepexos K HOBOMY
6asucy).
9. CobcTBeHHble  4YMcna WM COBCTBEHHble  BEKTOPbl. (OCHOBHble  onpeaeneHus;
XapPaKTEPUCTUYECKMIA MHOTOYNEH MATPULbl M €ro KOPHW; aNiTOPUTM HaxoXAeHWs cobCTBEHHbIX
BEKTOPOB  MaTpulbl. CUMMETPUYHAA MaTpuMLa; anropuTM  MOCTPOEHMA  COBCTBEHHOrO
OPTOHOPMMPOBAHHOTO Ha3sunca. OpToroHanbHaa MaTpuLa. NpuseaeHe CUMMETPUYHOM MaTPULbI
K AAMaroHasbHOMY BUAY).
10. EBKNMAOBO NPOCTPaHCTBO. OCHOBHbIE aKCMOMbI; MPUMepbI. (CKanApHOe nNpounsseneHme,
€ro CBOWCTBA; CKaNApHble NpoM3BeAEeHMA B Pa3/IMYHbIX MPOCTPaHCTBax. HepaseHcTBOo Kowmn—
ByHAKkoBCcKoro. OpTOroHasbHbIM M OPTOHOPMMPOBAHHBIA Ha3suc. pouecc opToroHanAM3auum;
KOOpAMHATbl BEKTOpa B OPTOHOPMWMPOBaAHHOM 6asuce. [loanpocTpaHCTBO, ero  6Haswc,
PAa3MepHOCTb;, MaTpuua nepexoaa; npumepbl MNOANPOCTpaHCTB. [lpoeKkumAa BekTopa Ha
NOANPOCTPAHCTBO).

MpumepHble TeMbl pedepaToB

1. BeKTOpHOE M CMelWaHHOe Mpou3BEeAEHMA BEKTOPOB, WX OCHOBHblE CBOMCTBA M
reoOMeTPUYECKMUN CMbICA

2. BbluMcneHve BEKTOPHOMO M CMELAaHHOro MNPOWM3BEAEHMSA BEKTOPOB 4epe3  UX
KOOpAMHaTbI

3. KaHoHM4yeckoe ypaBHeHWe rmnepbonbl. FeoMeTpuyecKknin CMbICa ero napameTpoB
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KaHoHWYecKoe ypaBHeHue napabosibl. FeoMeTpuYecKkmnin CMbIC/ ero napameTpa
KaHoHMYecKoe ypaBHeHWe a1umnca. FeomeTpuyecKkmnin CMbIC/1 ero napameTpos

4

5

6. [lloHatme onpegenuntens. Onpeaenntens Ne-ro nopaaka

7. CBoOWCTBa onepauyum CNOXKEHWA BEKTOPOB

8. CkanapHoe nNpomn3sseaeHMe BEKTOPOB 1 ero CBONCTBA

9. Ycnosue NapannenbHoCTM M NepneHaAnKYIAPHOCTU NPAMbIX Ha MIOCKOCTH

10. dopmyna yrna mexay MNpAMbIMKM Ha MAOCKOCTWM, 3aAaHHbIMU CBOMMMW YIOBbIMMK
YPaBHEHNAMM

Mpumepbl TECTOBbLIX 3a4aHWUI

1. JaHbl nnockocTn: a) bx 3y—2z—7=0;6) 2x 6y—3z 21=0;8) 3x 2y—62—-14 =0.
C yBE/IMYEHNEM PACCTOAHMA OT Havana KOOPAMHAT NAOCKOCTM PACTONOKEHbI B CAeAYHOLLEM

nopsake:
a) a,8,6
b) a,6,8
c) 8,6, a
d) 6,8, a

2.BepHbl 1 yTBEPHKAEHUA?
A) YpasHeHue nnockoct XOY umeet Bma z = 0.
B) YpaBHeHne ocn OX umeeT BUA X = a.
MonbepuTe NpaBu/bHbIN OTBET:

a) A—pa, B—pa

b) A—pa, B—Het
) A—HeT,B—na
) A—HeT, B—HeT

o O

3. BepHbl 1 yTBEPKAEHNA?

A) Bektop S :{I’m’n}, nepneHaAnKYNAPHbIN AaHHOM NPAMOM, Ha3biBAETCA HaNpPaBAAKOLLMM
BEKTOPOM 3TOM NPAMON.

B) Ecav BekTop Hopmanu N K n1OCKOCTM oL KONAVMHeapeH HanpasAAloLLEMY BEKTOPY S npaAmom
L, TO NN0OCKOCTb oL M NpAman L napannenbHbl.
MonbepuTe NpaBu/bHbIN OTBET:

a) A—pa, B—pa

b) A-pa, B—Her
c) A—HeT, B—ja
d) A—HeT, B—Het
3 -2
A=
— b
5.0npenenutens paBeH Hyto Npu b paBHOM
a) b=-6
b) b=6
1
C) b: 6
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1

d) b=-6
6.Bce anemeHTbl maTpuLbl 3-ro nopaaka A yseanymam 8 3 pasa, Tor4a onpeaenntens HoBoM
MaTpuLLbl

a) ysenmuunca s 27 pa3

b) ysenuumTca B 3 pasa
c) ocTaHeTca 6e3 nameHeHus
d) yBennuutca B 9 pas

ail a12 a13

a a a
7.MaTpuubl A u -2A paBHbl, COOTBETCTBEHHO A= \ 3 7% 73

- 2311 - 2a12 - 2313
—2a, -—2a, -—2a,
—2a, —2a;, -—23a,

, 2A =

.MNycTb det A=A, Toraa det (-2A) paBeH

a) 8A
b) 8A
c) 2A
d 6A
2 7 0
1 00
8.0npeaenntenb matpuubl A = 3 1.4 paBeH
a) -28
b) 28
c) O
d 1
2 00
0 20
9.0npegenntenb matpuubl A = 003 paBeH
a) 12
b) -6
c) O
d) 7
x-1_y _z+3
10. Mpamas 2 -1 1 v nnockocts x 2y z 1 =0 nepecekarTcA B TOUKE:
a) M(1,0,-3)
b) M(-1, 0, 3)
c) M(2,-1,1)
d) M(3,-1,-2)

I'Ipwmeprle BOMPOCbI 414 9K3aMEHa

1. Anre6pa|/1l-|ec+<aﬂ, TPUTOHOMETPUYECKAA N MOKa3aTe/ibHaA d)OpIV\bI 3aMnNCKN KOMMNJIEKCHbIX
quncen.
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AnropuTtm pellenma npomnssoabHoin C/IAY.

BEKTOpa.

BekTOopHOE NpounsBeaeHne BeKTopoB. Ero ceoictaa.

BekTopsbl. /InHelHble onepaumn Hag BekTopamm. CBOMCTBA JIMHENHbIX onepauui.
MaTpuUbl U YMHOXEHWE MaTpuL,

MaTpmMyHada 3anmMcb M MaTPMUYHOE peLleHme.

MaTpHn4yHble YypaBHEHMA.

L 0 Nk W

MeTtop lNaycca gna pewenua C/AY.
. Metog HopaaHa-laycca gna pewenua C/AY.

N
= O

. Onpepenutenu n-ro nopaaka. CBoMCTBa onpeaenntenen.

[ERN
No

. MNepexon, kK HoBomy b6asmcy.

[ERN
w

. CobcTBEHHbIE BEKTOPbLI N CcObCTBEHHbIE 3HAYEHMA JIMHENHOTO onepartopa

H
~

. ®opmyna Myaspa.

[ERN
(Oa]

. PyHaameHTanbHaa cuctema pelueHnin C/10Y. Ee cBoncTBaa.

KpuTepum oL.eHMBaHMA pe3yNbTaToB TEKYLLLETO KOHTPONA

1. OugeHKa NpOXOXKAEHNA NPaAKTUYECKMX 3aHATUI MPOM3BOAMTCA MO WKaNe «3a4TeHo» /
«He 3a4TeHO».

2. OueHKa noAroToBkW pedepata NPOMU3BOAMUTCA MO LWKANE «33a4TEHOY / «HE 3aUTEHO».

3. OueHKa BbIMNOJAHEHMA TECTOBbIX 3a1aHNI GopMMpyeTCa creayrolmm 0bpa3om:

- OLEHKa «oT/InYHO» - 85-100% npaBW/IbHbIX OTBETOB;

- OUEHKa «xopowo» - 70-84% npaBuabHbIX OTBETOB;

- OLEHKa «yaosneTBopuTenbHo» - 40-69% npaBmaibHbIX OTBETOB;

—  OLEHKA «Heya0BAeTBOPUTENLHO» - MeHee 39% npaBu/ibHbIX OTBETOB.

KpuTepuu oueHMBaHNA pesynbTaToB Npy NPoBeAeHUM MPOMENKYTOYHOM aTTecTaLmum

3HaHuMA obyyatollmxcs oueHMBaloTCA No 4-H6annbHOM LiKane npu MPoOBEAEHMM 3K3aMEHOB U
3a4eTOB C OLIEHKOM:

«OMAUYHO»,

«XOPOWOY,

«y008/16mMeopuMenbHO»

«Hey008/1emeopumesnbHo»)
nnu 2-6annbHOM LWKane Npu NpoBeAeHNN 3a4eTa:

«304YMeHO»,

«He 3a4YMeHOo»

OnucaHue KpuUTepueB OLEHUBAHUA:

1. «OMAuYHO» Unu «3a4YMeHOo»
a) Ob6ocHOBaHHble 0bbeMHble OTBETbl Ha BoMpocbl. ObyyaloWMicA MANKCTPUPYET BbIBOAbI
daKkTamu, NpUBOAMT AaHHbIE N3 MCTOYHMKOB.
6) ObyyaloWwmics ycnewHo NPpUMEHAET 3HaHMe TeoOPUU ANA peanm3almm NpakTUYecKor YacTu
ONCUMNANHBI. BbINONHEHHble 3aZlaHMA COOTBETCTBYIOT BbICOKOMY YPOBHKO KayecTBa, BKAtOYas
MCNONb30BaHME NPABUIbHbBIX GOPMATOB, METOA0NOTMUI U MHCTPYMEHTOB.
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B) Obyyalowmincs ymeeT aHaNM3MPOBaTb M OLEHMBATb HIOAHCbl TEMATUMKM, AEMOHCTPUPYS
CNOCOBHOCTb K KPUTUYECKOMY MbILLIIEHNIO M CAMOCTOATENbHOMY MCCNeA0BaHMIO.

2. «Xopowo» unu «3a4meHo»
a) Oby4yatowminca paaeT [A0CTAaTOYHO MO/Hble OTBETbl Ha BOMPOCbI C YYETOM OCHOBHbIX
HanpaBaeHu Tembl. OTBETbI 0OYYatOLWErOCA MMEIOT YETKYIO CTPYKTYPY M NOTUYECKM CBA3AHbI.
6) ObyyaloLMNCa NPUMEHSET TeopeTUYeckmMe 3HaHUSA B NPAKTUYECKUX 3aZaHuAX. BbinonHeHue
3a/laHMA B LENoOM cooTBeTCcTBYeT TpeboBaHMAM, AOMYCTMMbl HEKOTOpble HeaoYeTbl WK
HETOYHble BbIBOAbI MO MOSYYEHHbBIM pe3ybTaTaM.
B) Obyyatouwmimica AeMOHCTPUMPYeT Xopollee NMOHMMaHMe BOMPOCa, 3HAeT OCHOBHbIE ACMEKTbl
Tematukn. OTBeTbl obyvatolleroca coaepskaT [AO0CTaTOYHO WMHDOPMauMKM, HO A0MNYCTUMBI
He0CTaTOYHO rNyboKMe CyKaeHuUs.

3. «Y0osnemeopumenbHO» UnU «3a4MeHO»
a) OTBeTbl Ha BOMPOCbI HEMO/IHble, HE OXBaTblBAlOT BCE CTOPOHbI TEMaTMKM M He Bceraa
CTPYKTYPMPOBaHbl MM Normyeckn cesadaHbl. Obydatouminca Aenaet BepHble BbiBOAbI, HO OHM
He0CTaTOYHO apPryMeHTUPOBaHbl MAM OCHOBAHbl Ha MOBEPXHOCTHOM MOHMMaHWMKM NpeaMeTa
BOMpoOCa.
6) Obyyvatolwmincs cnocobeH NCNoNb30BaTb TEOPETUYECKME 3HAHUA B MPAKTUYECKMX 3a4aHMAX, HO
He0CTaTOYHO YBEPEH B BEPHOCTU MPUMEHEHHbIX METOAO0B M TOYHOCTM B WX BbIMOJHEHWM.
BbINONHEHHOE 334aHME MOXKET COAEPHKATb HEKOTOPbIE OLWMOKN, HEeAO0UETbl NN PACXOXKAEHWUA.
B) O6yuvatouwmiica oxBaTblBaeT 6OO/bLWMHCTBO OCHOBHbIX CTOPOH Tembl BOMPOCa, HO
OEMOHCTPUPYET HEMoNHOe WAW  MNOBEPXHOCTHOE WX TMOHMMaHMe, [aeT HeaoCTaTOYHO
pa3BepHyTble 0ObACHEHMS.

4. «HeydoenemeopumesnbHO» Unu «HE 3a4YMeHO»
a) Obyyatowmiica oTBeYaeT Ha BOMPOCbI HEMONHO, HE PACKPbIBAET OCHOBHbIX HaMpaBAEHWN
Tembl. OTBeTbl 0Oy4YaloOLIErocs He CTPYKTYPMPOBAHbI, HEe CBA3aHbl C BOMPOCOM, OTCYTCTBYeT
NIOTUKA M3N10XKeHuA. BbiBoAbl, NPeaCcTaBAAOT NPOCTble YTBEpPXKAeHUs 6e3 aHann3a nam YeTKon
aprymeHTaumn.
6) ObyyatouMiica He yMeeT NepeHoCUTb TEOPETUYECKME 3HAHMA B MPAKTUYECKYO NIOCKOCTb M He
cnocobeH NPUMEHATb UX ANA BbINONHEHMA 33aHWA. BbinoNHEHHOE 3a4aHWe COAEPKUT MHOrO
OWKMOOK, a ero pesynbTaTbl HE COOTBETCTBYIOT MOCTaBAEHHbIM TpeboBaHMAM U (1Man)
HenpaBUIbHO MHTEPNPETUPYIOTCA.
B) OtBeT obyyatoulerocs GparmeHTapHbii  MAM  OTPbIBOYHbINA, HE BK/IOYAET aHanus
paccMaTpMBaEeMOoro BOMnpoca, NPOonyLLLEeHbl BaXKHble AeTaNM U CBA3M, MOBEPXHOCTHbIN.
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