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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNpHYI0 NPOrpaMMy BBICIIETO 00pa3oBaHUsi — TMporpammy OakajgaBpuaTa IO
HarnpaBiaeHuto  noaroroBku  09.03.03  «IIpuxmamHas wHPOPMATHKA»  HANPABICHHOCTH
«MHTeIIeKTYanbHbIe WHPOPMAIMOHHBIE CUCTEMBI U TEXHOJIOTHMY». J[MCIUIUIMHA peann3yercs
kadeapoi «Nely.

JlucuuiuinHa HaresieHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOIUX KOMIIETECHIIUI:

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH 1M W BBIOUpATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MATEMaTUYECKOTO aHaIM3a U MOJEIIMPOBAHHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
UCCIIEIOBaHMS B TPO(PECCUOHATIBHOM 1S TETbHOCTHI

CopepxaHue TUCIUIUIMHBI OXBAaThIBA€T KPYI BOINPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMH JIMHEWHBIX YpaBHEHUW, JMHEWHBIMH TMPOCTPAHCTBAMH,
BEKTOPHOH anreOpol U aHATUTHIECKON TeOMEeTPHECH.

[IperonaBanye AUCHUILUIMHBI TPEIyCMaTPUBACT CIEAyOUIe (OPMBI OpraHU3aLUuN
yuyeOHOro mpolecca: JIEKIUH, TMpaKTHUYECKUe 3aHATHs, CcaMmocTosTeNnbHas paboTa
oOyuJaromerocs.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIONIME BUABI KOHTPOJIA: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISET S5 3aueTHBIX enuHul, 180
4acoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0OYUEHUS IO JUCIUILTNHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJISIETCS] BA)KHOM COCTaBHOM 4acThIO Kypca BBICIIEN MAaT€MaTUKHU, KOTOPBIN JIEKUT B OCHOBE

BCEM CHCTEMBbI BBICHIETO OOpa3oBaHUsS COBPEMEHHOTO CIEUMAIMCTa ¢ HU3ydaer
MPOCTPAHCTBEHHBIC (POPMBI M  KOJMYECTBEHHBIC COOTHOIICHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIOCOOHOCTH; TO3BOJISIET JEMOHCTPUPOBATh 1IEJIEYCTPEMIIEHHOCTh, OPraHM30BAHHOCTh IPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPE/ICTBOM PELLEHHsI MPUKIAIHBIX 33/1a4 U YHUBEPCAJIbHBIM 3bIKOM HAYKH,
HO TaKXe€ U 3JIEMEHTOM OOIIel KyIbTypHI.

MareMaTHueCKUe METOAbl UCCIIEAOBAaHMS, MOJAEIUPOBAHUSA, IPOEKTUPOBAHMS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaunTeNbHON CTENEeHN 3TO BBI3BAHO BCE YOBICTPAIOLIMMCS Pa3BUTHEM HAyKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKXe KOMIbIOTepU3alel NpakTHYecku Bcex oOnacteil 3HaHui. Bo3aMOXXKHOCTH yCHeHOro
WCTIOJIb30BAHUSI MATEMATHKH JUIS PEUICHUS KOHKPETHBIX 33]1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBnsieTcs (HOpMUPOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTYMEHTUPOBAHHO M SCHO
CTPOUTH YCTHYIO M IMCHMEHHYIO PEYb.

1.2. JlucumniavHa BXOJUT B COCTaB 00s13aTeNbHON YacTH 00pa3oBaTeabHON MPOTrpaMMBI
BhICHIer0 oOpa3oBanus (nanee — OIT BO).

1.3. TlepeueHb MmIaHUPYEMBIX PE3yJIbTAaTOB O0YyUEHHs 110 AUCHUIUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMITETEHIIMSIMU FJTH WX 9acTsMH. KoMIeTeHInu M WHAMKATOPHI UX JOCTHKCHHS TIPUBE/ICHBI B
tabmuie 1.

Tabnuna 1 — [lepeuenb KOMIETeHIIMI U UHAUKATOPOB UX JTOCTHIKEHUS

Kareropus (rpymmna)

KOI[ 1 HAMMCHOBAHHC

KOI[ U HAMMCHOBAHUC UHUKATOPA

KOMIETEHIINU KOMIETEHIIUU JIOCTUKEHHS] KOMITIETEHIIUU
VK-2.3.1 3HaTh BUIBI pECYPCOB U

YK-2 Cnocoben OTpaHUYEHUS JUISl PEIIEHUS ITOCTaBICHHBIX
ONPEIEINATh KpyT 3a1a4
3a/7a4 B pamMKax VYK-2.V.1 ymeTs npoBOINTH aHAIN3
MOCTaBJIEHHOW 1IN | TOCTaBJIEHHOMU 11eNd U (hOpMYIHPOBAThH
U BBIOUpATh 3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
ONTUMAJIbHBIE €€ TOCTHKEHUS

YHuBepcalbHbIE
CIocoObl UX YK-2.VY.3 ymeTs BbIABUTATH

KOMIETEHIINU

pEeILIeHus], UCXOAs U3
JIEHCTBYIOINX
IIPABOBBIX HOPM,
HUMEIOLIUXCS
pecypcoB 1
OTpaHUYECHUN

aJIbTEpHATUBHBIC BAPUAHTHI JEHCTBUH C
[IETBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B
pelIeHns 3a1a4, B TOM YHUCJIE C IIOMOILBIO
U (POBBIX CPENICTB

VYK-2.B.2 BnaneTs HaBbIKaMH BBIOOpa
ONTUMAJIBHOTO crioco0a pereHus 3a1a4d ¢
Y4E€TOM MMEIOIINXCS YCIOBUH, PECYPCOB U




OrpaHUYECHUN

OIIK-1 Cnocoben
PUMECHSITh
CCTGCTBGHHOHaqubIG
1 OOIICHH)KEHEPHBIS
3HaHUA, MCTO/IbI

OIIK-1.3.1 3HaTh OCHOBBI MATCMAaTHKH,
(buU3HKH, BBIYUCITUTEIILHON TEXHUKU U
MIPOrPaMMHUPOBAHHUS

OIIK-1.Y.1 yMeTsb pemiath CTaHIapTHbIE
npodeccCrOHATbHBIC 33/1a4H C

MaTEMAaTHYECKOTO MIPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
Oo6menpodeccnoHanbHbIC .

a”ajans3a u OOIIEMH)KCHEPHBIX 3HAHHI, METOJIOB
KOMIIETEHIIUH

MOJCIIUPOBAHUS, MaTEMAaTHYECKOT0 aHAIN3a U

TEOPETHYECKOTO 1 MOJCIIUPOBAHUS

skcnepuMenTanbHoro | OIIK-1.B.1 Bianers HaBbIKaMu

HCCJIEIOBaHUS B TEOPETHYECKOTO U KCIIEPUMEHTATIBLHOTO

npo¢eCCHOHAIBHON HCCIIEN0BaHUs O0OLEKTOB

JIeATENBHOCTH poECCHOHAIBHON e TEIHHOCTH

2. Mecro nucuuruinHbl B cTpykType OI1
Jucnunnuna He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETECHHBIX CTYASHTaMH IPH
M3y4YEHUU B BY3€ KAaKUX-THUOO JUCIUTIINH.
3HaHus, MONYYEHHbIE IPU U3YYEHUU MaTepuana JaHHOM JUCUUIUIMHBL, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YUYECHUU APYTUX AUCUUILIAH:
- Marematuka. Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIEeM OO0BbeMe JUCIUILIMHBI, TPYJOSMKOCTH OT/AEIBbHBIX BHUJOB Y4E€OHOMH
paboTHI IO TUCIHUTUINHE (M paCIpeIe]ICHIE dTOW TPYIOSMKOCTH IO CEMECTpaM) MPeACTABIICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITNHBI

TpynoemkocTs
Bun yuebHoi paboTbl Bcero 110 CEMECTPaM
Nel
1 2 3
Oobwas mpyooemxocmo oucyunaunwt, 3E/ (dac) 5/ 180 5/ 180
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 16 16
B TOM YHCIIE:
nekrmu (J1), (dac) 8 8
npakTudeckne/cemunapckue 3ausatus (I113), (uac) 8 8
naboparopusie pabotsl (JIP), (dac)
KypcoBoii npoekT (padota) (KII, KP), (gac)
HK3aMeH, (Jac) 9 9
CamocmosamenvHnas paboma, Bcero (Jac) 155 155
Buo npomesxcymounon ammecmayuu: 3auet, nudd. k3 k3
3auer, k3ameH (3adet, udd. 3au, Dk3.**) ) )

*k
IIpumedanue: kaHIMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TPyI0€MKOCTH JTUCLUUIUIMHEI 110 pa3eiaM U BUAAM 3aHATUMN.
Pazgenpl, TeMBbI TUCITUTIIIUHBI M KX TPYJOEMKOCTh TTPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, KX TPYAOEMKOCTh



Pazmensl, TeMBI JUCITUTUTHHEI Jlexmn I13 (C3) JIP KII CPC
(dac) (qac) (qac) (qac) (qac)
Cemectp 1
Pasmen 1. KoMIuiekcHble yrcia u 2 2 20
MaTpHIIbI
Pasnen 2. CucTeMbI JIMHEHHBIX 1 2 20
YpaBHEHUI
Pasnen 3. JIuneiiHble IpoCTpaHCTBA 1 0 30
Pasnen 4. Bekrops! 1 1 20
Paznen 5. [psiMasi Ha TIOCKOCTH 1 1 20
Pasnen 6. [IpsiMast 1 IUIOCKOCTD B 1 2 20
POCTPAHCTBE
Pasnen 7. Kpusblie BToporo nopsaka 1 0 25
HUroro B cemectpe: 8 8 155
Hroro: 8 8 0 0 155
[IpakTudeckass MOATOTOBKA 3aKIIOYAeTCS B  HEMOCPEICTBEHHOM  BBITIOJHECHUU
OoOyJaroIMMHUCS  OMNpPENEJICHHBIX  TPYIOBBIX  (YHKIMW,  CBSA3aHHBIX C  Oy;ayluei

po(heCCHOHATBHOMN NEeATeIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHII.
Conepxanue pa3esioB M TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0HIIC 4.

Tab6nuia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Howmep pasnena

HazBanue u COJACPKaHNC Pa3CJIOB U TCM JICKIIMOHHBIX 3aHATUH

1.

IlonsiTe KOMIIEKCHOTO YKcia. JIeMcTBUS HaJ KOMIUIEKCHBIMHM YHCJIaMU B
anrebpamveckoir ¢opme. JleiicTBUS HaJ KOMIUIEKCHBIMH YHCIaMH B
TpuroHomerpuueckoi ¢opme. @opmyna Myaspa. U3BneueHne KopHs u3
KOMIIJIEKCHOT'O YHCa.

[Tonsitue matpunpl. JIuHelHbIe omnepanuu Haja maTpuuamu. JInHelHas
3aBUCUMOCTb M HE3aBUCHUMOCTb MATpPHULl. TpaHCIIOHUPOBAHUE MATPHII.
YMHOKEeHnEe MaTpull. MHOTOWIEHBI OT KBAJIPATHBIX MATPHII

Onpenenurenu u ux cBoiicTBa. OOpaTHas MaTpuua. Penenue npocreimmx
MaTpU4HbIX YypaBHEHUH. MaTpuuHbli METOJ pPEIICHUS JMHEHHBIX
YPaBHEHHUH.

Meton Kpamepa. Meron I"aycca.

CoOcTBeHHbIE 4YHClIa U COOCTBEHHBbIE BEKTOPBHI KBaJAPATHBIX MaTpHIL.
@DYHKIMM OT KBaJAPAaTHBIX MaTPUI]

JIuneininple mpoctpaHcTBa. Omnpenenenne W npumepsl.  basuc u
KoopauHaThl. JluHeliHble mpeoOpazoBaHus. Marpuua — JIMHEHHOTO
peoOpa3oBaHMUs.

I'eomerpuueckue BekTopsl. OCHOBHBIE onpenieneHus. JInHeliHbie onepanuu
HaJl BeKTopaMu. JInHeitHas He3aBUCUMOCTh BEKTOpOB. basuc. KoopauHaTsl.
CucremMbl KOOPJIMHAT HA MJIOCKOCTH M B POCTPAHCTBE

CxansipHOE TIPOM3BEJICHHUE BEKTOPOB. BekTOpHOE IpoM3Be/ieHHEe BEKTOPOB.
CMelanHOe POU3BEICHUE BEKTOPOB.

VYpaBHeHUs] NPAMON Ha TIOCKOCTH. 3aJjayd Ha COCTABJICHUE YpPAaBHEHHI
IIPSIMOM.




VYron Mexay NpsiMbIMU Ha INIOCKOCTH. PaccTostHue OT TOYKHU 10 IPSIMOW Ha
IJIOCKOCTH. PaccTosiHre MeX 1y napajliesIbHbIMU NIPSIMBIMU.

6. YpaBHeHUsI IIIOCKOCTHU. 3a7jaHKe MPSIMOi B TPOCTPAHCTRE.

Yron Mexy INIOCKOCTSAMH. YTOJI MEXKIY NMPAMBIMU B MPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCThIO. PaccTosiHME OT TOYKM 10 IUIOCKOCTH.
PaccrosiHue mexnay napamielibHbIMU IUIOCKOCTSIMU. PaccTosiHUE OT TOYKHU
J10 TIPSIMOM B MMPOCTPAHCTBE.

7. Ommurnc. ['mnep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOM BTOPOTO
nopsiika. KaHoHuYeckre ypaBHEHHsI KPHBOI BTOPOTO MOPsiIKa

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Dopmbl N
Ne . Tpynoem- | mpaktuyeckoi | pasaena
wn Tembl IpakTUUECKUX 3aHATUI MPaKTHYECKHX KocTh, (dac)| moaroToskn, | mucw-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemenue
YHCIaMH B alre0pandecKoi 3aga4
dopme. Tpuronomerpuueckas
(opMa KOMIUIEKCHOT'O YHCJIA. 1 1
JlericTBus Ha/l KOMILIEKCHBIMU
YyHcllaMu B
TPUTOHOMETpHUUYECKOU opme
2. JInnelHble onepanuy Hajg Pemenne
MaTpPULIAMH. 3a1a4 1 1
TpaHciOHMpPOBaHKWE MATPULL.
YMHOKEHNE MaTpuUIl
3. | Bpruucnenue onpenenuTenei. Pemenne
OO0parHas marpuna. Pemenue 3a1a4y 1 2
MAaTPUYHBIX YPABHEHMIA.
4. Matpu4Hblii METOJ peLICHUS Pewenne
CHUCTEM JIMHEHWHBIX YPABHEHU. 3a11a4 1 5
Meton Kpamepa. Meron
l"aycca
5. Pa3noxeHue BEKTOPOB 10 Pewmenne
6asucy. Beruncnenue 3a1a4y
KOOp/AMHAT TOYEK B 001t
JIEKapTOBOM CUCTEME 1 4
koopauHat. CkaspHoe
IIPOU3BEIEHNE BEKTOPOB.
BekropHoe u cmenanHoe
MIPOU3BEICHNS BEKTOPOB
6. YpaBHeHHUs IPAMOU Ha Pewenne
MJIOCKOCTH. 3a7]a4u¥ Ha MPSMYIO 3a1a4 1 5
Ha IUIOCKOCTH
7. [IpsiMast 1 IMIIOCKOCTH B Pewenne 2 6
IIPOCTPAHCTBE 3a1a4
Bcero: 8




4.4, JlabopaTopHBbIC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJOEMKOCTh

Ne
/o

HanmenoBanne 1abopaTopHbIX padboT

TpynoemMKocTsb,
(gac)

N3 Hux Ne
HPaKTHYECKOH | pa3zena
MOJTOTOBKH, | JHCIIAII
(gac) JIHBI

VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunel camocTosiTenbHON paboThI U €€ TPYAOEMKOCTh IIPUBEJIEHBI B TabuuLe /.

Tabnuna 7 — Bunbel camocTosTenbHON paboThl U €€ TPYAO0EMKOCTh

Bun camocrositensHOM paboTh Bcero, uac Cemectp 1, yac
1 2 3
W3yueHne TeopeTHyecKoro Marepuasia
30 30

nucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 30 30
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13) 35 35
Kontpomnbasie paboTsl 3a04ankoB (KP3) 30 30
IToaroroBka K mMpoMeXyTOYHOU 30 30
atrecrauuu (ITA)

Bcero: 155 155

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUeHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONMINXCS IO TUCIUIUIMHE (MOJTYITIO)

Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHp MeUaTHBIX U DJCKTPOHHBIX YIeOHBIX M3/IaHUI NMPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUI

Mudp/
URL agpec

bubnuorpaduyeckas ccpiika

Kommaecto
IK3EMITIPOB B
OHMOIOTEKE
(KpoMe AIIEKTPOHHBIX




AK3EMILUTSIPOB)

VYIK 514 BBK Bbexnemurera JI.A., [lerposuy A.1O., UybGapos N.A. 200
22.151b42 COOpHHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

JTUHEeHHOH anredpe: Yueb. mocooue / [Tox pen. 1.B.

Bbexnemuriesa. — 2-e us., nepepad. — M.: DUSMATIIUT,

2006. — 496 c.

YK KazakoB A.5l, Makaposa M.B. Maremaruxka. 50
517.521(075.8) Amnanuruueckas reomerpus: yue0. [Tocooue / CIIO.:

I'VAIIL 2019. - 51 c.
http://e.lanbook.co | beknemuries, J[.B. Kypc aHanuTHuecKoi TeOMETPUH U 9BC Jlanb
m/book/58162 JIMHEHHOM areOpsl. [DIEKTPOHHBIH pecypc] —

OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | beknemuriera, JI.A. COOpHUK 3a1a4 M0 aHATUTHIECKOM 9BC Jlaus
m/book/72575 TEOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpoHHBIN pecypc]

/ J1.A. Bexnemurena, /I.B. bexnemues, A.1O.

[MerpoBuy, .A. UybapoB. — Dnekrpon. gan. — CII0. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havasa iuHeiHO# anreOphb 1 OBC Jlaup
m/book/71997 aHaIMTHYECKas reoMeTpusl : yueOHoe mocobue / A. 1.

HoBuxos. — Mocksa : DU3MATIIUT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3a1a4u MOBBIICHHON TPYIHOCTH IS OBC Jlanp
om/book/115483 CTYIICHTOB BY30B : yueOHoe nmocodue / 1. B. UBanos, O.

K. UBanosa, O. A. OkxyneBa, H. A. TormueHHHUKOBA ; TTO]

penaknueii . B. UBanoBa. — Cankt-lletepOypr : Jlans,

2019. — 156 ¢

Wenera, A. M. Jlunelinas anreOpa. AHaJIUTHYECKAS 9BbC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnera, I1. 1.
om/book/152265 IMpunyrkas, W. /1. Yepusix. — 5-e u3j-e, ucnp. u 101 —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Beknemuines, /1. B. Kypc aHaiuTu4aeckoii reoMeTpuu U OBC Jlanp
om/book/58162 JIUHEHHOM anreOps! : yueouuk / J[. B. beknemures. —

13-e uzn., ucnp. — Canxr-IlerepOypr : Jlansb, 2015. —

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Beicinas maTremaruka. JInHeiHas OBC Jlanb

om/book/48192 anreOpa U aHaJIMTHYECKAasi TeOMETpus | yueOHOe mocodue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJINUT, 2011. —
208 c.

https://urait.ru/bco | Jluneitnas anrebpa u aHATUTHYECKAst TEOMETPHS:

de/436467 y4eOHMK U MpakTHKyM st By30B / E. . [TnoTHuKOBa, A.
1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
MzmarensctBo FOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Caburos, U. X. Jluneiinas anrepa u

00de/493221 aHAJTUTHYECKast TEOMETPHS: ydeOHOe ocoOue st
By30B / . X. Cabutos, A. A. Muxanes. - 2-¢ u31.,
ucnp. u non. - Mocksa: M3gatensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc | ITaxomoBa, E. I'. Jluneitnas anredpa u

00e/434042 aHanmuTH4yeckas reometpusi. COOpHUK 3a1aHuil:

yaeOHOe mocobue /it 6akanaBpuara v CrielHaIuTeTa
/ E. T". ITaxomoBa, C. B. PoxxkoBa. - Mockaa :
NzparensctBo FOpaiirt, 2019. - 110 c.



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aiareopa: yueOHOE
00de/430892 noco6wue ais By3oB / E. H. JIyosiruna, E. M.
BeuromoB. - 2-e u3n. - Mocksa : U3garenscTBo
FOpaiir, 2019. - 150 ¢

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBLHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»

[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTebHbIX pecypcoB nH(pOpMaIIMOHHO-
TEJICKOMMYHUKAIMOHHONH ceTn «MHTepHeT», HEOOXOIMMBIX IS OCBOSHHUS JTUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb DJIIEKTPOHHBIX O0pa30BaTEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIeKOMMYHUKaIMOHHOM cetn «HTepHeT»
URL aapec HaumeHnoBanue

http://www.math-net.ru OO01IepOoCCUICKUIT MaTeMaTHIECKHUIA TTOPTAI
http://e.lanbook.com/view | OBC «Jlanby

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp nUCTONIB3yeMOro IPOrpaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHsr mporpaMMHOT0 00€CIICUCHIS
Ne i/ HaumenoBanue
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

MwINE

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenb uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

9BC Jlaun

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIYECKON 0a3bl

Ne HaumeHnoBaHMe cocTaBHON 4acTu Howmep aynutopun
n/m MaTepuaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOMMOCTH)

1 | Yuebnas aynuTopus Ul 3aHSITUN JIGKIIMOHHOTO THMa, 3aHATUH | yi. [actemno, a. 15
CEMUHApPCKOI0  THUIA, TPYONOBBIX U  UHAUBUIYAJIbHBIX
KOHCYJbTAllUM, TEKYIIEro KOHTPOJISI H MIPOMEXYTOYHOH
arrecraiuu. OcHamenue: Crnenuanu3upoBaHHas —MeOenb;



http://www.math-net.ru/
http://e.lanbook.com/

TEXHUYECKME  CpelAcTBa  OOy4eHus,  Cilyxamme  JUis
npeacTaBieHus yueOHoW uHGopMau OOJIBIION ayIUTOPUU;
Ha0op AEMOHCTPALIMOHHOIO0 000py10BaHUS

2 | YueOHast ayauTopus s MPAaKTHYECKUX 3aHATUH, 3aHATHH | yi. [actemno, 1. 15
CEMHUHApCKOr0  THUMA, TIPYNNOBBIX U  UHAWBUIYAJIbHBIX
KOHCYJIbTAllUM, TEKYIIEr0 KOHTPOJd M IIPOMEKYTOYHOHN
arrectauuu. OcHamenue: Crnenuanu3upoBaHHas — MeOelb;
TEXHUYECKHE  CpelICTBa  OOydeHus,  Cilyxkamue  Juis
npeacTaBieHus yueOHoH MHpopManuu OOJIBLION ayJUTOPUH;
HEPEHOCHOM HAa0Op JEMOHCTPAIIMOHHOIO 000PYIOBAHUS

10. Onenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTAIlN
10.1. CocTaB OIICHOYHBIX CPEICTBAJIS MPOBEACHUS IPOMEKYTOYHOH aTTeCTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Bup HpOMC)KYTOQHOﬁ aTTeCTaluu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYyJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBecHa B Tadumie 14. B TeueHune cemMecTpa MOXKET MCIOIb30BaThCS
100-0amnpHast ~ mKama ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabnuua 14 —Kpurepuu oLieHKH YpoBHS ChOPMUPOBAHHOCTH KOMITETEHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKama paKTep (bopep

— oOyyaromuiicss TIayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHOM W JIOTIOJHHUTEIHHON JIHUTEPATYpHI,
TECHO NPHBS3BIBAET YCBOSHHBIE HAYYHBIE TOJIOKEHHS C TIPAKTUICCKOM
JeSITeIbHOCTBIO HAIlPABICHMUS;

— yMeIJio 00OCHOBBIBAET U ApPTYMEHTUPYET BBIIBUTAEMbIC UM HJIEH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CUCTEMOM CeNUATU3UPOBAHHBIX MOHSITHH.

«OTIIMYHO»
GaduTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPaAaMMHBINA MaTepuan, TPpaMOTHO H
M0 CYHIECTBY WM3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3bIBAET YCBOEHHBIE 3HAHUS C MPAKTHUYECKOW ESITEeIbHOCThIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET HayYHBIC MTOJIO0KEHNUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJCET CUCTEMOM CTIelIMAIN3UPOBAHHBIX OHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, OMHpasch HAa 3HAHUS TOJBKO OCHOBHOM
«y/IOBJIETBOPUTENILHOY» | JINTEPATYPBI;

«BAYTCHO» — JIONIyCKaeT HeCYIIECTBEHHbBIE OIINOKU U HETOYHOCTH;
— HCTIBITBIBACT 3aTPyJHEHHUsS B TMPAKTHUYECKOM NPUMEHEHHWU 3HAHUH
HaIpaBJICHUS;




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— cJ1abo apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,

— 3aTpyAHsieTcs B (OpMYyIUPOBaHUHU BBIBOJIOB M 0000IIEHUI;
— YaCTUYHO BJIaJIeeT CUCTEMOM CIelIMaTu3UPOBAHHBIX MTOHITHA.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

MarepHana;
PAacCMOTPEHHH TMPOOIEM B KOHKPETHOM HAIPaBICHHUH;

— HE MOYKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He QOpPMYIUPYET BHIBOJAOB U 000OIICHHIA.

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
— JIONyCKaeT  CYIIECTBCHHBIE  OMMOKA W  HETOYHOCTH  IIpH

— UCIBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM IIPUMCHCHHUNU 3HaHHI>i;

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bomnpocs! (3agaun) as 3K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

1) BbYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3arucu
(7 — 4i) = (1 + 3i)

Otset: 19+17i

2) Bepno mu yrBepxaenue: «JleficTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anredpanyeckon popme
3aMKCH BBIUUCISIETCS KaK pa3HOCTh IPOU3BEICHUS
JENCTBUTENBHBIX YacTel U MPOU3BEICHUS MHUMBIX YacTe!
COMHOXHUTENEn». OTBET apryMEHTUPYNTE.

OtBer: BepHOo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:

Ne /it [Tepedenn BOmpocoB (3a1a4) JUIsl SK3aMeHa Kon
MHJMKaTopa
YK-2.V.1
3aganue 1. OIIK-1.V.1
1) BblYMCIUTD TPOU3BEICHNE KOMIUICKCHBIX YUCEN B OIIK-1.B.1
anreOpanveckoit hopme 3anucu
(54 2i)=* (6 + 5i)
Otset: 20+37i
2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YaCTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpanyeckoi popme
3alMCHU paBHA MPOU3BEACHUIO IEHCTBUTEIBbHBIX YaCTEH
coMHOXxHUTeNe». OTBET apryMeHTUpYHTE.
Otser: Hesepno (BepHBIM 0TBETOM AABJIAACTCSH
yTrBepaxaeHune: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BeEICHHUS
KOMILUIEKCHBIX 4MceJl B ajiredpamyveckoii ¢opme 3anucu
1. BbIYMCJISETCH KaK Pa3HOCTh NPOU3BeICHUS
NeHCTBUTEJbHBIX YACTell U NMPOu3BeIeHUsI MHUMBbIX YacTei
COMHOKUTeJIeH»).
3ananue 2.




«JleicTBUTEJbHAST 4YacThb TMPOU3BEAECHUSA KOMILIEKCHBIX
yuces B ajredpandyeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTL TNPOM3BeJACHUS JIeMCTBUTEJIbHBIX YacTeil u
NMPOoU3BeIeHUSI MHMMBbIX YacTell COMHOXKUTEJIeH»).

3ananue 3.
1) BbruHCIUTD NPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit opme 3anucu
(7 + 4i) = (4 — 3i)

OtBert: 40-5i

2) BepHo in yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCe B areOpanyeckoi popme
3aIIMCHU BBIYUCIIACTCA KaK CyMMa IIPOU3BEICHUS
JEHCTBUTENIBHBIX YaCTEH U MPOU3BEICHUS MHUMBIX YacTe!
COMHOXMUTENEN». OTBET apryMeHTUPYHITE.

OtBer: HeBepHOo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«/lelicTBUTe/IbHAS YACTh MPOU3BEIeHUSI KOMILIEKCHBIX YHCEJ B
ajredpanyeckoii ¢gopmMe 3anmucH BBIYMC/SAETCH KaK Pa3HOCTh
Npou3Be/leHUsl eliCTBUTEIBLHBIX 4YacTeili M NpoW3BedeHHs
MHHUMBIX YacTeill COMHOKMTEJIEN).

3ananue 4.
1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anredpandeckoil popme 3anvcu
(9 — 4i) % (8 — 5i)

Otser: 52-77i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOM3BEICHUS] KOMIUIEKCHBIX YHCEIN B anredpandeckoit popme
3aIMCH BBIYHUCIISIETCS KaK MPOU3BEICHUS MHUMBIX YacTeu
cOMHOxHUTeNen». OTBET apryMEeHTUPYHUTE.

Oteer: HesepHo (BepHBIM 0TBETOM SABJISIETCH
yTBepxkaeHune: «JleicTBUTEJbHAS 4YaCTh MNPOU3BeAEHUS
KOMIUIEKCHBIX 4HceJ B ajredpamveckod ¢opme 3anucu

BbIYUCJIAETCHA Kak pa3HOCTb nponsnenemm
ACMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTEJIe»).

3amanue 5.

1) BbruuciuTh NpoU3BeCHNE KOMIUICKCHBIX YUCENT B
anredpandeckoi popme 3anucu
(94 6i)*(2—7i)

OTtBert: 60-51i

2) Bepno nu yrBepxkaeHue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoi opme 3amucu MOKET ObITh BBIUKCIEHO IO
NPaBUIYy BBIYUCIEHHUS TNPOU3BEAECHUS MHOrowieHoB» OTBer
apryMEHTUPYUTE.

Oteer: BepHo (Ipu 3TOM HY’KHO YYHTBIBATH, YTO  i°= - 1)




3amanue. OIIK-1.B.1
1) BbIYUCIUTD TPOU3BEICHNUE KOMIUICKCHBIX YHCEL.
Z, = S{cusg + i sin E] n Z,= ?{cus§+ i s:'n;—T]
OTtBert: 35((‘05‘% + i sin Eﬁ) = 35i
2) BepHo nm yrBepkieHue: «Jlns BBIYHMCICHUS TPOU3BEICHUS
KOMIUIEKCHBIX ~ 4YuCell ~ HeoOXOAMMO  3amucaTb UX B
anreOpanyeckoM Buae». OTBET apryMeHTHPYHTE.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSI YTBep:KAeHHE:
«IIpu BBIYMCJIEHMH TNPOM3BeJCHHSI KOMIUIEKCHBIX 4Hcel B
TPUTOHOMETPHYECKOMI popme MOJYJIb pesyJjbTara
BbBIYMC/ISIETCH KaK MNpou3BeleHHe MOAYJeid MHOXKHUTeIeH, a
apryMeHT 4MCJIa paBeH CyMMe apryMeHTOB COMHOKHTeJIeil»).
3agaHue. OIIK-1.B.1
1) BbruuciuTh 4acTHOE KOMILIEKCHBIX quce B
TPUTOHOMETPUUYECKON (hOopMe 3aIUCH.
(13 . . 1
Z, _ 1ﬂ[cﬂsg—+ i smgj
Z, S(cos=+izinT)
& &
OtBer: 2 (rnsg + i sin E) =3 +i
2) Bepuo mu ytBepxkaenue: «lIpu BBIYMCICHHH 4YacTHOTO
KOMIUIEKCHBIX YHCET MOJIYJIb U apryMEHT pe3yJbTaTa SIBISIOTCS
pe3yspTaTaMH AeJIEHUS MOAYJS ASIMMOTO Ha MOAYJIb IE€IUTENs
U apryMeHTa JAeJuMOro Ha aprymeHt jenutens». OTer
oOocHyiiTe.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KIeHHe:
«IIpy BBIYHCICHHM 4YACTHOI0 KOMILUICKCHBIX 4HCeT MOIYJIb
pe3yJbTaTa fBJSeTCS Pe3yJibTAaTaM JieJIeHUs MOAYJIsl 1eJIMMOro
HAa MOAYJIb JEJHTEJsl, 3 apITYMEHTOM - Pa3HOCTb apryMeHTa
JAeJIUTeJIsl U APryMeHTAa 1eJTUMOT0»).
Kak HaszpiBaercs (hopma 3anucu KOMIUIEKCHOTO YHCIIa, UMEroIas YK-2.3.1
BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ITOM 3amMCH [z| U @?
OtBer: ®opMa 3anMcH KOMILIEKCHOI'0 YHCJIA, HMEIOLIAs BH/L
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPHUYECKOIA, I]1e |Z| —
MOAYJIb KOMIIJICKCHOT'0 YHCJIa, () — APIYMEHT KOMILICKCHOI 0
yHciIa
Pe3ynbrar Kako# onepanuy HaJl KOMILIIEKCHBIMUA YUCIIAMHU MOKET YK-2.3.1

OBITH 3aIIMCAH B BUJE

|Z1] - |z2| (cOS(@1t¢2) + isin(@i1+p2)) ?

Oteer: B TakoM Buae MOKeT ObITh 3aNIMCAHA ONlEePALHS
YMHOKeHHS] KOMILIEKCHBIX YHCeJ Z1 M Z2.




PesynpTaT Kakoii onepanuy HaJl KOMIUIEKCHBIMU YHCJIAMU MOJKET
OBITH 3ammcaH B BUIE |Z1]:Z2| (COS(@1-2) + iSin(p1-92)) ?
OtBeT: B TakoM BH/Ie MOKeT OBITH 3alIMCAHA OTIEPAIHSI
fieJIeHUsI KOMIUIEKCHBIX YHCeNl Z1 M Z2.

YK-2.3.1

3amanue 1.
1) KowmruiekcHoe unciio Z 3amucano B ajlreOpandeckoi u B

TPUTOHOMETPUIECKOMN opMax:
V3 )

1 T 0w
Z—?+LE—L{cusE+.slng]

Haiinure 12-10 crenedp yucia Z
OtBer:1

2) Kakyro ¢popmy 3amucu 4uciia Bl HCHoIb30Ban? O00CHYiiTE
CBOM BBIOOD
OrtBet: [Ipu Bo3BeIeHNH KOMILJIEKCHBIX YHCEJ B CTeNeHb 0oJiee
PAlMOHAJBLHO UCIO0JIB30BATH TPUTOHOMETPUUYECKYIO hopMy
3aMKCH U 1eldCTBOBATH MO CJeyIIeMy NPaBUJIY: NPHU
BO3Be/IeHUH KOMILIEKCHOI0 YHMCJa B cTeleHb MOAYJ/Ib YHCIa
BO3BO/JMTCS B 3Ty CTeNeHb, apryMEeHT YMHOKAeTCs Ha
MoKAa3aTeJb CTENeHH.
Eciu ke ucno/ib3o0Bath ajreopanyeckyio ¢popmy 3anucu, To
He00X0AUMO B JaHHOM cJiiy4yae 12 pa3 yMHOKMTH YUCJIO CAMO HA
ceos.

3agadue 2.
1) KomrutiekcHOe YUCI0 Z 3alicaHo B areOpandeckoii u B
TPUTOHOMETPHUUECKOH opmax:
13 iy

ZI=54+i5/3= 10(cos g +isin )

Haiigure 3-10 cTeneHs uncia Z
Ortser: -1000

2) Kakyro ¢popmy 3amucu 4nciia Bl HCIoIb30Ban? O00CHYiiTE
CBOI1 BBIOOD
OrtBet: IIpu Bo3BeeHNH KOMILJIEKCHBIX YHcCeJ B CTelleHb (oJiee
PALHMOHAJIBLHO HCIOJIBL30BATH TPHTOHOMETPHYECKYIO hopmy
3alliCcH U AelCTBOBATH M0 cjeyolieMy NpaBujy: Npu
BO3Be/ICHUHM KOMIICKCHOTO YHMCJIA B CTeleHb MOAYJIb YHC/Ia
BO3BOJUTCS B 3Ty CTeNeHb, APTYMEHT YMHOKaeTcs Ha
NO0KA3aTeJIb CTeNeHH.
Eciu ke ucno/ib3oBath ajredpanyeckyro ¢Gopmy 3anucH, To
He00X0IMMO B JaHHOM cJIy4ae 3 pa3a YMHOKUTb YHCJIO CAMO Ha
ceds1 (MM MCIoJIb30BaTh (JOpMYJIy COKPALLIEHHOT0 YMHOXKEHHS)

YK-2.V.1
VK-2.B.2

3amanue 1.
1) Haiitu matpuny C = 44 + 3B% rae

2 -2
Az(—li g —23)B= ! _3’3

OTBer:

YK-2.3.1
VK-2.V.3




C:(i& ;f-iL)

2) BeibepuTe U3 criucka nuppoBbIC CPEACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI [Tl pEIICHUS JaHHOW 3aJauu.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3ananue 2.
1. Haiftu matpuny C = 44 — 5B rzie

2 —2
1 4 2
A=( j3=(—1 4)
-1 3 -4
3 —3
OtBer:

c=(s %5 1)

2. Breibepute u3 crnucka nudpoBsie CPeaCTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs] JaHHOW 3aJ1auH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Otreer: b)  Wolfram Mathematica

3ananue 3.
1. Haittu matpumy € = 24 + 3B% rne

2 -2
a=(4 3 e=(a +)

—4 -3
OrtBer:
_( 8 5 -8
C"(—1ﬂ 18 -—15}
2. Bri6epute u3 cniricka Hu@poBbIe CPeICTBA, KOTOPHIE MOTYT

OBITH MPUMCHCHBI JIs1 pCHICHUS ,Z[aHHofI 3aa4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.
1. Haiftu matpuny € = 34 — 5B, e

1 —2
1 0 2
A=( ]B=(—1 3)
—2 3 -3
3 —3
OTBer:

c=(F 5% 3




2. Bri6epuTte u3 cniucka nudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOW 3aJ1auH.

a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3aganue .
1. Haiitu matpuny C = 44 + 3B% rae

1 —2
1 4 2
A= ( ]B = (—1 4 )
—2 3 —4
3 —3
OTBeT:
7 13 17

¢= (—14 24 —25}

2. Bribepure u3 crincka mu@poBbie cpeicTBa, KOTOPBIE MOTYT
OBITH MPHUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3aJa4du.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3amumwure pe3ynpTaT IeHCTBUN Ha/l MATPUILIAMHU.

A+0=...
OtBer: A
2. 3anumuTe pe3yibTaT IeHCTBHIA HAJ MaTPUIIAMA

A+ (-A) =
OtBet: 0
3. Tpomomxwure hopmyry

7(A+B)=
OtBer: 7A+7B
4. Tlponomxure popmyiy

5A-5B=
Otger: 5(A-B)
5. Ilpomomxute hopmymy

2 X(4A)=
OTtBer: 8A

YK-2.3.1
OIIK-1.3.1

10.

3amanue 1.
1) Haiitu npousBenenue Matpuil A * B, rae

S 2 5
-G 3o )
OTtBer:

—8 4)

AB =
(14 18
2) Brlibepure u3 crimcka UPOBBIE CPEICTBA, KOTOPBIE MOT'YT

OBITh IPUMEHEHBI JIJIs peleHus TaHHOH 3aiaun. O6ocHyiiTe

OIIK-1.V¥.1
YK-2.V.3




BBIOOD 1TU(POBOTO CpeIcTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OTtBer: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- mporpammHuoe odecneuenue, BKIKOYAIOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOH ajIredpbl, OpUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

3ananue 2.
1) Haittu npousBeaenue matpun 4 * B, rae

A=(ﬂ —2 _3] B= d1L —32)

1 3 0 3 0
OTtBer:
AB = (_;1 _43)

2) BeiGepute u3 crucka nudpoBbie CpeacTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauH.

a) Microsoft Access
b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI IJIs1 pellieHusl JaHHOo# 3aaa4yu oTHocuTcess Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA00pP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMITbIOTEPHOI aJIre0pbl, OpHEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

3ananue 3.
1) Haiitu npousBenenue Matpuil A * B, rie

e T

2 3 5 > o
OTtBerT: 6 o
AB = (13 —3)

2) BriOepure U3 cnvcka 1QpoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJJauu.

a) Microsoft Access
b) Microsoft PowerPoint
C) Wolfram Mathematica



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

OtBet: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHBI [IJIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- mporpaMmmHoe odecneuenue, BKIKOYAOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHHUEM.

3ananue 4.
1) Haiitu npousBenenue Matpuil A * B, rie
4 5
o -2 -3
=0 2 =i
2 —4 0
3 0
Otser:
11 6
AB _( 4 22]

2) BribepuTte u3 circka nu(poBbI€ CPENICTBA, KOTOPHIE MOT'YT OBITh
MIPUMEHEHBI JIJISl PEIICHMSI TAHHOM 33 Ia4H.

a) Microsoft Access
b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMpUMeHEHbI J1JI51 peleHusl JaHHOo# 3a1a4u oTHocuTcest Wolfram
Mathematica- mporpammuoe o6ecnedyenne, BKIIOYAKOIIEE
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BIYUCJIEHUSIMU U
BH3YaJbLHBIM CONPOBOKIEHHEM.

3ananue 5.
Haiitu npousBenenue marpun A * B rie
2 3
4 -1 —4
ey B P
1 —4 0
2 0
OrtBer:
-1 14
AB =
(—2 11)

2. BoibepuTte U3 crnrcka HUQPpPOBbIE CPeICTBA, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI JIJIS1 pPELICHMs] JTaHHOW 3a/1auH.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBer: K undpoBbiM cpeacrsam, KOTOpbie MOTYT ObITh
NpUMEeHEHDI JJIsl pellleHus JAHHOH 3aaa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIee
00.1b1110i1 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMITbIOTEPHOI a/Iredpbl, OpMEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONPOBOKIEHHEM.



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

11.

3amanue 1.
1) Haiitu onpenenuTelib 2-ro MOPsIKa MaTPHUIIbI

2 5
-3 7
OTtBeT:29

2) OO00CHYITE KaK BBIYHCIIUTH OMPEICIUTEh BTOPOTrO MOPSIKA.

OTtBer:

Jasi Toro 4yToObl BHIYUCJIUTH ONpeeJuTe] b BTOPOro Mopsiika
HeO0XO0UMO U3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JIMATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoii (M000YHOI)
AMATOHAJIN

3aganue 2.

1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI
2 3 ‘

s s

OrtsBer: -22
2) OO00CHYITE KaK BBIYHUCIIUTH OMPEICIUTEb BTOPOTO MOPSIKA.

Otser:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeAeUTe/]Ib BTOPOro MOpsAKa
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJIHN

3agadue 3.

1) Haiitu onpeenuTenb 2-T0 MOPSIIKa MATPHUIIBI
1 —3‘

s

OtBer: 23

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpele/JuTe]1b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAEHNs IJIeMEHTOB IIABHOW JANAroHaIn
BbIYeCTh MPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

3amanue 4.

1) Haiitu onpenenuTeb 2-ro MOpsIKa MaTPHUIIbI
7 4 ‘

‘ —14 —8

OtBert: 0

2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.
OrtBer:

Jl1st TOro 4Tro0bl BHIYMCJINTDL ONpelenTe]Ib BTOPOro MOpsaKa
Heo0X0MMO M3 NPOU3BECHHUS 3JIeMEHTOB IVIaBHOW AHMATOHAJIN

YK-2.V.1
OIIK-1.V.1




BblYECTh MNpPOU3BeJeHHEe 3JJIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

3ananue 5.
1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
o 3l

10 3

OtBer: -5
2) OO0ocHY#HTE KaK BBIYHCIIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jlist TOro 4To0bl BHIYMCIUTH ONpele/iuTe/lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeJeHUs 3J1eMEHTOB IVIABHOM IMArOHAIU
BbIYECTh INpPOM3BeleHHe 3JJIeMEHTOB BTOpPOi (M0004YHOI)
AUATOHAJHN

VK-2.V.1
1 2 -1
3amanue: naHna Mmarpuna | 3 1 2
4 -2 &5
Hatingute anredpandeckue JOMOTHEHUS:
1. Ay
OTtBer: 9
2. Ay,
12. OTtser: -7
3. Aj,
OTtBer: -5
4. Ay
OtBer: 10
S, Ag
OrtBer: -5
YeMy paBeH ompeenuTeNb TPEYroIbHOM MaTPUIIbI? VK-2.3.1
13. OTBeT: onpeaeauTe]Ib TPEYroJabHOI MATPUIIbI pABEH
NMPOM3BeIeHUI0 3JIEMEHTOB IJIABHOM IMATOHAJIN.
O6o3HauuM Ay, As, ..., A, — CTPOKHM MATPUIBI M1 Qy; o wuni By - OIIK-1.3.1
JNEeWCTBUTEIILHBIE YHCIIA.
Ecnu cymecTByeT Takoit Habop uucen, cpeid KOTOPBIX €CTh XOTS-
OBI OZTHO YKCIJIO OTJIMYHOE OT HYJISI, ¥ TIPX ATOM JIMHEWHAS
14. KOMOHMHAIIHS CTPOK MATPHIIBI C STUMHU YHUCTIAMH paBHA HYJIEBOM

CTpOKE:
a, 4, + a,A, +--+a, A, =0,

rge 0 = (0,0,..,0).
Kaxk B 3TOM cityyae Ha3bIBalOTCS CTPOKH MaTPHUIIBI?




OtBer: Takue cTPOKU MATPUIILI HA3LIBAIOTCS JIMHEHHO
3aBMCUMbIMH

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO YK-2.3.1
A'Al=ATA=E, rae E — equuudnas MaTpuIia n -ro MOpsIKa.
15. Kak Ha3bIBalOTCS Takue MaTPUILbI?
Oteer: Takue MaTpuIbI HA3BIBAKOTCH 00PATHHIMH MATPHLIAMH
110 OTHOLIEHHIO APYT K Apyry (A — o0paTtHass k A, u A —
o0parnas k A™Y).
3ananue 1. Haittu matpuny X u3 ypaBuenust 4 # X = B rue YK-2.V.1
-1 2 -7 -4 OIIK-1.V.1
A= B=
(—2 5) (—1? —‘5‘)
OrtBer:
12
X = (_3 _1)
3ananue 2. Haiitu matpuny X u3 ypaBHenus 4 # X = B rne
-1 2 -9 —4
A= B=
( 3 —4} (23 ll:l)
Otser:
_{(5 2
xX= (_2 _1)
3ananue 3. Haiitu matpuny X u3 ypaBHenus 4 # X = B rue
-1 3 —-10 -7
A= BE=
16 ( 2 —4} ( 14 12)
' OrtBer:
1 4
xX= (—3 —1)
3ananue 4. Haittu matpuny X u3 ypasaenust 4 * X = B rue
1 -2 9 6
A= B=
(3 —?) (2‘3‘ 1‘5‘)
OTser:
_{(5 4
x= [_2 _1)
3ananue 5. Haiitu matpuny X u3 ypaBHenus 4 # X = B rne
1 -3 14 5
A= BE=
(2 —S) (34 12)
Ortser:
{5 2
X= (—3 —1)
Kak Ha3piBaeTcs cuctemMa anredpanyeckux ypaBHEHUH, Ka0€ U3 VYK-2.3.1
17. KOTOPBIX SIBIIETCS JIUHEHHBIM?
Otser: Takas cucrema ypaBHeHHMI HA3bIBAETCH CHCTEMOM
JIMHEHHBIX ajiredpanvyecKux ypaBHeHUM
Kakue MeToibl pelieHust CUCTEM JIMHEHHBIX anreOpanyecKux YK-2.3.1
ypaBHEHUH BaM U3BECTHBI? OIIK-1.3.1
18. OtBer: MeToabl pelieHUusi CHCTEM JHHEHHBIX ajJredpanvecKux
ypaBHeHuii: Mmeton Kpamepa, meroa I'aycca, MeTo MAaTpUUYHBIX
YPaBHeHHII (C MCMOJIb30BAHHEM OOPATHOM MATPHUIIbI).
19. CpaBHUTE YCTOBUSI IPUMEHEHUSI METOJIOB PEUICHUS] CUCTEM OIIK-1.V.1
JUHENHBIX ypaBHeHUH. Kakoll MeTO/ penieHysl CHCTEMBI TMHEHHBIX YK-2.V.3




anredpanvyeckux ypaBHEHUN IPUMEHSIOTCS B TOM CITy4yae, eCiiu
ONpPEIETUTENh MAaTPUIIBI CUCTEMBI paBeH HYJIIO?

Otget: Ecan onpenennrtesb MATPUIIBbI CHCTEMBI PABEH HYJIIO,
TO MPUMEHSETCSI TOJBKO METO/ UCC/IeJOBAHUS CHCTEMbI
JnHelHbIX ypaBHeHuii ['aycca, npyrue meroanl (MeTox
Kpamepa u meToaq MATPUYHBIX YPABHEHHUIi) MOTYT
NMPUMEHATHLCS MPH YCJIOBHH, YTO MATPHLIA CHCTEMBI
KBA/IPaTHAasl M OlNpe/ieJINTelIb ee He paBeH HYJII0.

20.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo1 perieHusi CUCTEMbI JTMHEUHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
MaTpHlla CUCTEMbI HE SIBJISIETCS KBaApaTHON?

Otser: Ecian maTpuna cucremMmsl He KBaapaTHas (T.e.
KOJINYEeCTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsIeTCS TOJIbKO MeTO/I HCCJIeI0BAHUS
cHCTeMbl JIUHeHHbIX YpaBHeHu#i ["aycca, npyrue MeToabl
(metox Kpamepa n MeTox MATPUYHBIX YPABHEHHUIi) MOTYT
NMPUMEHATHLCS MPH YCJIOBHU, YTO MATPHLIA CHCTEMBI
KBQ/IPaTHAasl M ONpeJie/INTelIb ee He paBeH HYJII0.

OIIK-1.V.1
YK-2.¥.3

21.

[Tpu kaKOM yCJIOBUHM OJTHOPO/IHASA CUCTEMA JIMHEHHBIX YpaBHEHUM
MMEET HEHYJIEBOE penicHue?

OtBer: OgHOpPOAHAsSI CHCTEMA JINHEHBIX YPABHEHMI HMeeT
HEHyJIeBOE PelleHHe TOr1a M TOJIbKO TOIa, KOrjaa eé panr
MEeHbIlIe YN CJIa HeU3BeCTHBIX.

OIIK-1.3.1

22.

Kak Ha3pIBaeTcs AByMepHas CCTEMa KOOpAUHAT, B KOTOPOM
KaxKJas TO4YKa Ha IMJIOCKOCTU OMPCACIIACTCA ABYMS YHUCIIaMU -
MOJIIPHBIM YIJIOM U MOJISIPHBIM pagnycom?

Oteer: Takas cucreMa KOOPpAUHAT Ha3bIBaETCH MOJISAPHOM
CHCTEMOI KOOPAUHAT.

OIIK-1.3.1

23.

Kaxk Ha3piBaeTcs cucrema KOOpAUHAT, B KOTOPOHM Ka)K/1ast TOUKa B
NPOCTPAHCTBE OnpeenseTcs Tpems ynciamu - (I, 0, ¢), rae r—
pamuyc-BeKTOp TOYKH, € U () — 3CHUTHBINA U a3UMYTaTbHBIN YIIIbI
COOTBETCTBEHHO?

Otser: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcs chepudecKoi
CHCTEMOI KOOpPAUHAT.

OIIK-1.3.1

24,

Urto Takoe BeKTOp?
OtBer: BeKTOPOM Ha3bIBaeTCs HANIPABJICHHBIH OTPE30K.

YK-2.3.1
OIIK-1.3.1

25.

Kaxk Ha3bIBaeTcst BEKTOp, Ha4au0 KOTOPOro COBIAAET C €r0o
KOHIIOM?

OTtBer: BekTop, HAYA/I0 KOTOPOr0 COBNAAET C €r0 KOHI[OM,
Ha3bIBAETCS HYJEBBIM BEKTOPOM.

VK-2.3.1

26.

ITo kakoit popmyie onpenensercs CKaasIpHOe MPOU3BEICHHUE
BEKTOPOB?
OtBer: CkansipHoe Npou3BeleHNe BEKTOPOB onpeeJisieTcs mo

dopmyae ldl = |b| = cosa

OIIK-1.3.1

27.

ITo xakoii popMyIie BEIYUCISETCS CKASIPHOE MPOU3BEACHUE
BCKTOPOB aub , €CJIM U3BCCTHBI KOOPAWHATHEI BCKTOPOB B

OIIK-1.3.1




nekaptoBoi cucteme (B cucreme : 0X, Oy, 0z)
Oteer: CkansipHoe npou3BeJeHHe BEKTOPOB OIpeae/sieTcs: 1o
dopmyne a, b, +a,b, + a_b,

ITo xakoii popMyIie BBIYUCISETCS BEKTOPHOE MPOU3BEACHUE OIIK-1.3.1
BEKTOPOB, €CIIM U3BECTHBI UX KOOPJMHATHI B IEKAPTOBOM CUCTEME
koopauHart (X, Y, 2)?
Oteer: BekTOpHOE NpoN3BeeHNEe BEKTOPOB ONpeae/sieTcsi 1o
28. dhopmye
i j ok
Xy M
Xy Vo Eg
ITo xakoil popmyse onpenensieTcss MOAY/b BEKTOPHOTO OIIK-1.3.1
MPOU3BEICHUS BEKTOPOB?
29. OrtBer: Besimunna Moyl BEKTOPHOI0 MPOU3BeAeHUS
BeKTOpOB onpejesiercs: o popmy.e |al = |b| = sin(ab)
Yemy paBHO pacCTOSHHE OT TOUKH J10 IPSIMOiL? OIIK-1.3.1
30. OrtBer: PaccTosiHHE OT TOUKH 10 IPSAMOIi PaBHO AJTUHE
nepneHaUuKYJIsIpa, ONyIIEeHHOr0 U3 TAHHOI TOYKHM HA MPSAMYI0.
3amanne 1. CoctaBuTh ypaBHeHHE MpsiMoi mpoxoxsmeir uepes | OIIK-1.V.1
x+2 y—9
touky M(2,4) v nepreHIuKyIAPHON MPAMOit = = L
OtBer 3ammcaTth B BHUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
kod(duUImeHTOM
Otser:
¥y=-—1,25x+6,5
3ananue 2. CocTaBUTh ypaBHEHUE NPSIMOM MNpPOXOJAIIed uepes
TOUKY M(1,—4) u TEPIICHINKYIIAPHOM npsIMOi
—4x —5y+14 =10,
OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 HULIHEHTOM
OrtBer:
31. y=1,25x—5,25

3aganue 3. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOASUIEH uepes
xtle _ y—9

touky M(—1,—3) u napamiensHoi mpsmMoit

—d -5
OtBer 3ammcaTth B BHUJC ypaBHEHUS TMPSMOH C  YIJIOBBIM
KodduUImeHTOM
Otger:

¥y=1,25x—1,75

3aganue 4. CocTaBUTh YpaBHEHHE MPSIMON MPOXOMASIIEH uepe3

touky M(1,—1) u nepreHauKyIApHON npsiMoit ¥ = —5x + 2,
OTBeT 3anmMcaTth B BHJAE YPaBHEHHMs MPSAMOA C  YIJIOBBIM
K03 uUIeHTOM

OrtBer:

¥y=02x—-1,2




3amanre 5. CoCTaBUTh ypaBHEHHUE IMPSMOM MPOXOASIICH uepes

. L x+1 y—6
touky M(3,1) ¥ nepueHaUKYIAPHOM IPAMOI —5 = —4
OtBer 3amMcarb B BUJIE€ YpPaBHEHUS TMPSMON C  YIJIOBBIM
ko3 urmeHTOM
OrtBer:

¥y=—1,25x1+4,75

32.

Kakum ypaBHeHHEM OMHUCHIBAETCS TIOCKOCTh B IEKAPTOBBIX
KoopauHatax (X, Y, z)?

OTtBeT: B 1eKkapTOBBLIX KOOPAMHATAX YPABHEHHE MJIOCKOCTH
(kaHOHMYECKOe YPaBHEHHeE MJI0CKOCTH)
Ax+By+Cz+D=0

YK-2.3.1
OIIK-1.3.1

33.

Chopmynupyiite  HeoOXOAMMOE W JOCTATOYHOE  YCIIOBHE
NapauIeIbHOCTH MPSIMOU U TIJIOCKOCTH.

Otser:

st Toro, 4ro0bl MpsiMasi ¥ MJIOCKOCTh ObLIM NMapajjie/ibHbI,
HEO0X0AUMO MW [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIHM K
IVIOCKOCTM W HANPABJSAKIIMHA BEeKTOpP NPSAMOd ObLIM
nepneHIuKYJISAPHbI.

OIIK-1.3.1

34.

KakuMm ypaBHEHHEM ONKCHIBACTCS IpsMas, MPOXOMAAIIAs uepe3
TOYKY (X0, Yo, Z0) ¥ WMEIOIAs HANPABISIIOUIMA BEKTOp C
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHE NPAMOM, MPoOXoAsilieil yepe3 Touky (Xo, Yo,
20) 1 MMeIoLIasi HANIPABJISIIOIIMIT BeKTOp ¢ KoopauHatamub (I,

X~ F—¥ E—Z
m, N) uMeeT BUJ 0 Y _ %
m "

OIIK-1.3.1

35.

KakuM ypaBHEHHEM OIUCHIBAETCS MPsIMasi, IPOXO/ISIast Yepes IBe
TOuKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OtBer: YpaBHeHue NPSIMOii, IPOXOsilIell Yepe3 ABe TOYKH (X1,
X—X]_ — }'—_}'1 — 3—31
R | B | P |

Y1, Z1) u (X2, Y2, Z2) ©MeeT BUJL

OIIK-1.3.1

36.

Kakum 06pa3oM MOKHO 3a/1aTh IPSIMYIO C TIOMOIIBIO IBYX
IJIOCKOCTEMN?

OtBer: YpaBHeHHe ABYX NepeceKalMXCH MJIOCKOCTEH — 3TO
YPaBHEHHE NPSAMOM B IPOCTPAHCTBE

OIIK-1.3.1

37.

C nomol1pio Kakoi (opMyIIbl MOKHO HAalUTH YroJl MEXIY

IpsIMBIMU?

OtBet: yros Mexay NpsiMbIMH MOKHO HAWTH U3 (pOPMYJIbI
ay+ay

|ﬂ__|'i|T_|l’ rae iy M i, — HAMPaBJISAIOIINE BEKTOPbI
1 ]

Cosgp =

NPSIMBIX

OIIK-1.3.1

38.

Hopmans k mmockoctr umeet kKoopauuatsl (A, B, C); koopauHaTh
HarpasJsroero Bekropa npsmoit (I,m,n)/

C moMoripio Kakoi GopMysbl MOKHO HAUTH YTOJ MEXIY IPSIMOUN U
MJIOCKOCTBIO?

OTBeT: YyroJ Me:kay nNpsiMoi v MJI0CKOCTbI0 MOKHO HAWTH U3

OIIK-1.3.1




(hopmyiibl
|Al + Bm + Cn|

VAR + B2+ 212+ m? + n?

sing =

IUIOCKOCTH?

39. Oteer: PaccTosinye 0T TOYKH 10 MJIOCKOCTH PABHO
|A::‘D+E'_}'D + I'__ED-I-.D |
VATIET T
(Xo, Yo, Zo) KOOPJMHATHI TOUKH.

[To xakoit popmyse MOKHO ONPEAETUTh PaCCTOSIHIE OT TOUKH J10

, e (A, B, C)- xoopauHaThl HOPMaJH K IJIOCKOCTH;

OIIK-1.3.1

Hanumure kaHoHMYECKOE ypaBHEHUE ILTUIICA.

OtBer: KaHOHMYeCcKOe ypaBHEHHUE YIJIMIICA MMeeT BU/I
40. 2 2
A
a® b?

OIIK-1.3.1

Hanumure KaHOHUYECKOE YpaBHCHHC FI/IHep60pBI.

41. 2 J,z B
@2 !

OtBer: Kanonuueckoe YpaBHEHHE rnnepﬁo.mﬂ HMeEET BU

OIIK-1.3.1

Hanumure kaHoHMYECKOE ypaBHEHHUE 1apadoIIbl.

42. OtBer: KanoHu4eckoe ypaBHeHHe mapado/ibl HMeeT BU/L

y: = 2px

OIIK-1.3.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuie 16.

Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne /it [Tepeuens BompocoB (3a1ayu) myist 3adeta / nudd. 3auera

Kon
WHIAWUKATOPA

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

IlepeyeHp TeMm Ui KypCOBOIO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

MpeICTaBICHBI B TabwuIe 17.

Tabnuua 17 — IlepeueHb TeM AJ1s1 KypCOBOIO MPOEKTUPOBAHMSI/BBITIOJIHEHUSI KYPCOBOM pabOThI

No /it N
KypCOBOi1 pabOThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHbIM MJIaHOM HE IPEYyCMOTPEHO

BOHpOCBI AJi1 IMPOBEACHHUA HpOMe)KYTOqHOﬁ arrécrallun B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Az(“n Q7 )

flyy gz

Ne . Kon
[IpumepHBIif TepedeHb BOIPOCOB TSI TECTOB
/11 WHINKATOpa
TunoBou BapuaHT TECTOB
1 cemectp
1 | Jlana matpuna 1)  as VK-2.V.1
2) -ap




E€ amreOpamueckoe | 3) gy
JIOITOJTHEHHE Ass
4) —ag
paBHoO...
Ortser: 3)
(Muactpyknus: IlpounTtailite TEKCT, BBIOEPUTE
IIPaBWIbHBII OTBET U 3alMUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
U3 nnpuBenEHHbIX dy;  djp YK-2.V.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 ag
CYILLECTBYIOT Y
MaTpHII. .. 0 0 a,
2) 0 0 a.
0 0 ag
d33 dy3 A43
3) | 0 azx ap
0 0 a;,
11 12 g3
4) (a2 az ag
0 0 0
OtBer: 3)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpHTE
MIPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Kaxum meromoMm | 1) I'. Kpamepa YK-2.3.1
MOKHO eIINUTh
P 2) K.®.Taycca
CUCTEMY,
OTIPeIeNHTEINh 3) ¢ moMomIbI0 00pPaTHON MaTPHUIIBI
OCHOBHOH ~ MaTpHIbl |  4)  0GbIM CLIOCOGOM

KOTOpOH paBeH HYIIO

OrtBer: 2)
(Uucrpykuus: Ilpountaiite Tekct, BbIOEpUTE
MPABWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




Cucrema coBmectHa | 1)  Oombiie 1 YK-2.3.1

TOT/Ia U TOJIBKO TOTZA, | 2)  PaHr MAaTPHUIbI CHCTEMbI PaBeH

KOrja. .. PAHIy paclIMpPeHHO MATPHLbI

CHCTEMBbI
3) panr pasen 0
4)  panr paseH |
OrtBer: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

JI1st BeKTOpOB 4 U b | 1) BEKTOPHI IEPIEHMKYIAPHEI YVK-2.V.1

BLITOJHSIOTCS 2) BEKTOPbI MapajijiebHbI OIIK-1.3.1

YCIOBHS: 3) BEeKTOpPbHl HE MOTYT JIeKaTh Ha OIHOI

IPSAMOM

by by b 4) BeKTOpHI JieKAT Ha OIHON mNPsIMOii

Qx Ay Az Otget:2) 4)

Torna.... (Muctpyknus: IlpounTaiite TEKCT, BBIOEpHUTE
NpaBUJIbHBIE BAPHAHTHI OTBETOB W 3aIHIIUTE
apryMEHTHI, 000CHOBBIBAIOLINE BBIOOD
OTBETOB)

BexTopHoe 1)  KoIMHeapHOW IUIOCKOCTH, B koTopoit | YK-2.3.1

NIPOM3BEICHUE JIeKAT MEPEMHOKAEMbIE BEKTOPA

BEKTOpPOB @ U b — 310

BEKTOD. ..

2) mepHeHJAMKYJSAPHBbIA IUIOCKOCTH, B
KOTOPOH JIeKAT IepeMHOKaeMble

BEKTOPbI

3)  HyneBou

4)  coBmaaaroIIHii c OHUM 3
MEPEMHOKAEMBIX BEKTOPOB

OtBeT: 2)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPABWIBHBIM OTBET M 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)




PaccrosiHue OT TOUYKH 1) |Axg+Byg+C| VK-2.3.1
A2+ R2 a2+ 2
N0 TUIOCKOCTH MOYKHO VAS+BVA+C OIlK-1.3.1
BBIUUCIIUTh o 2) A -A;+B B, +C, Cy
[ [
dopmyuie. .. \Jlﬂf+ﬂf+cf-u|ﬂ§+ﬁ'§+c§
3) |A$u+B}’u+CZu+D|
VAZ+BZ+C2
4) |Am+Bn+Cp|
VAT BT 40T m 4nt 47
Otget: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
MPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
I'eomeTpuueckoe 1)  rumepOooit OIIK-1.3.1
MECTO TOYEK .
2)  mapaboJoit
IUIOCKOCTH, CyMMa
paccTosHuit or| 3)  OKPYKHOCTBIO
KOKJION W3 KOTOPBIX 4)  >aanncom
Ity ABYX JaHHBIX
. | OrBert: 4)
TOYEK 9TOU
MJIOCKOCTH ectb | (MuCcTpyKumsa: Ilpountaiite Tekcrt, BbIOEpUTE
BeJIMYMHA MPABWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
[IOCTOSIHHAS, 000CHOBBIBAIOIIHE BEIOOP OTBETA)
Ha3bIBAETCH. ..
Haittu aBHEHUE x+1  y-2  z—4 OIIK-1.V.1
y

IPSIMOM, IIPOXOASILEH




y+2 Z+4

qyepes TOUKY 2) — -
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NePICHIUKYIAPHO 3) =: =
-3 -2 -4
IUIOCKOCTH
3x-2y-4z+1=0 4 T===
OrBer: 1)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWIbHBIM OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
10 | Pemmth cucremy | 1) x=0,y=1,z=-3 OIIK-1.V.1
JIMHEHHBIX YPaBHEHHUU 2)  x=0,y=1,z=- 2
METOZIOM l'aycca
x+y+z=-2 3) x=0,y=-1,z=2
2x —y + 3z =-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otser: 1)
(Muctpykumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
MIPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
11 | Beruucnuth -1 -6 YK-2.V.1
D (7 2)
2 -1y /1 -2 2 72
G 2G5 2 Lo
o 0
3y (1 )
7 2
9 (G 5
Otget: 1)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
MIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




12 | dana matpuna 1) s, YK-2.V.1
[0y Gy 2) —ap
A_(“:i “::)'
3) Qu
E€ anreGpanueckoe 4)  —ay
JIOTIOJIHEHHUE Asy
OrtBer: 2)
paBHoO...
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWIbHBIM OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
13 | Marpuua ATl 1) At-axA-at VK-2.3.1
Ha3bIBAETCSl 0OpaTHOI ) Al-Az1
Matpue A, eciau
“1.4—a4.4-1—
BBIMTOTHAETCS YCIIOBUE 3 A A=4-4"=E
4 At-4=0
Otser: 3)
(Muctpykuumst: IIpounrtaiiTe TeKCT, BBHIOEpPHTE
MIPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
14 CKaﬂprHI)IM 1) |c_£| |E| ArCCOS o OIIK-1.V.1
MIPOU3BEIEHUEM JBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBaeTCA 3) |E||E| cos
YHCII0, PABHOE. ..
4) |c_£||b|tga:
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPABWJIBHBIN OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
15 | Yemy pasio | 1) O YK-2.V.1




CMEIIaHHOE 2) 1
IPOM3BEACHUE
P 3) -2
BEKTOPOB
=77 = 4 2
aba )
OrBer: 1)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBHIOEpHUTE
NPaBUIbHBIM OTBET M 3AIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16 | YpaBuenue mpsmon, | 1) (x—a)+(v—>b)=0 VK-2.3.1
npoxonasAme  uepes p) 22 xm
IBE TOYKH MOXKHO ¥rory o s
COCTaBUTH 10 3) A[x — xD) + B[V_ }rﬂ:] =0
dopmyre...
4) F_}’n:k(x_xuj
OtBet: 2)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
17 | 'eomerpuueckoe 1) Ilapabomy YK-2.3.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
Skcrentpucuter ¢ >1 | o)  rHmepboxy
npeJcTaBIIsieT co0oi 4)  swmnc
OrtBer: 3)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
18 c 1) neicTBUTEIBHON OCBHIO YK-2.V.1
OtHOowmenne —
a

2) aCHUMIITOTOM




Ha3bIBACTCH. .. 3) JIKCIEHTPUCUTETOM
4) (oKaIbHBIM PAIHYCOM
Ortser: 3)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
NPaBWIBHBI OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
19 | Haiitru  ypaBHeHme 1) x+l  y-2  z—4 VK-2.V.1
. . 3 -2 -4
OPSMOM, MPOXOASIICH
x+1 y+2 z+4
yepes TOUKY | ) =2 " =
3 2 4
A(—1;2; 4),
x—1 y—2 z—4
HEepPIEHINKYIISPHO 3) = =
-3 -2 -4
IUIOCKOCTH
4 x+1  y+2  =+4
3Xx-2y-4z+1=0 ) 3 32 _a
Otget: 1)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
20 | Onpenenuts  kakoe | 1)  x +y-8x=0 OIIK-1.V.1
ypaBHEHUE JTMHAN P —
2) X:'_\,'IES—}F'
COOTBETCTBYET 3
napatorre. . 3) -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
OrtBer: 4)
(Uuctpykuus: IlpountaiiTe Tekcrt, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
21 | Pemuts cucremy | 1) x=0,y=1, z=-2 OIIK-1.V.1

JIMHEUHBIX YPaBHEHUU

METOJIOM l'aycca

2) x=0,y=-1,2z=2




xt+yt+z=2
2 —y+3z=10
—x+2y—z=-5

3) x=0,y=1, z=2
4) x=0,y=-1,2z=3
Orteer: 4)

(Muactpyknus: IlpounTaiite TEKCT, BhIOSpUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

22 | BeucauTh YK-2.3.1
-1 -1y (4 -2 71 OIlK-1.3.1
G0 )G )| o (5 )
-7 0
2 (7
1 0
3y (; )
o 1
v (5 )
OtBet: 2)
(Muctpykuwmst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
IIPABWIBHBII OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
23 | Kakas w3  Ttouek | 1) (0;3) YK-2.3.1
JeXKHUT Ha mpsMoit y = | 2) (-1; 3) OIIK-1.3.1
-2X + 1? 3) (2;3)
4) (-2;5)
OtBer: 2) 4)
(Muctpyknus: IlpounTaiite TEKCT, BBIOEpHUTE
MIpaBWJIbHBIE BapUaHThl OTBETOB W 3aIllULINTE
apryMEHTHI, 000CHOBBIBAIOLINE BBIOOD
OTBETOB)
24 | Tlpsmassy =2X +5 1) tg(5) YK-2.3.1
obpasyer ¢ 2) tg(-2) OIIK-1.3.1




IIOJIOXKUTCJIIBHBIM
HaIlpaBJICHUEM OCH

OX yroin a, paBHBIl. ..

3) arctg(2)

4) 192
Ortser: 3)
WNucrpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

25 | Vron MEX]T =‘ 1-5 VK-2.3.1
Y 1) tee 1+1+5
PSIMBIMU OIIK-1.3.1
3-1
y=x+ly=5+3| 2 we=|;
omnpezensercs o )
. ) o= |
bopmyne: 1+1+(-5)
_ | 3-s
4 we= ‘1+155
Otger: 1)
Wuctpykuus: IlpounrtaiiTe Tekct, BpIOepuUTe
IIPABWIBHBIN OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
26 | Ipwu pereHnH 1) 5 3‘ OIIK-1.V.1
a8 7
CHUCTEMBbl  JIMHEWHBIX
o 1 3 ‘
aBHEHUN
yp 2) 4 _7
{ xy+3x, =5
4x, —Tx, =18 fo 3) 5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIPENIeITUTEINb A 4) 1 5‘
4 3
UMEET BUJL:
OtBeT: 2)

Wnctpykuus: Ilpountaiite Tekct, BhIOEpUTE
MIPaBUJIBHBIN OTBET W 3alMILINTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




27 | Ilpu pelieHnn 1) (2;-1) OIIK-1.V.1
CUCTEMbI  JIMHEHHBIX 2) wmetox Kpamepa HenpumeHuM YK-2.V.3
ypaBHEHHIA 3) (1,2
{xl—I- 2x,=10 4) (2;1)

Boren =1 Otger: 2)
METOIOM Kpawtepa Wuctpykuus: Ilpounraiite Tekct, BbIOEpUTE
TOMYHCH OTBET - NPaBUIBHBIA OTBET M 3AlUIIMTE apryMCHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

28 | Pemuth CHCTEMY 1) (1;0;0) OIIK-1.V.1
JIMHEWHBIX YpaBHEHHIA 2) (0;1;0)
meromoM Kpamepa: 3) (0;0;1)

X, tx;—x3=0 4) (1;0;1)
[ffl__zii ii: ; g Otget: 4)
Wuctpykuusi: [IpountaiiTe TEKCT, BBIOCpUTE
NPaBWIbHBIA OTBET M 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

29 | Iloka3arenbHas 1) V2e i OIIK-1.¥.1

(opMa KOMILIEKCHOTO _ 3m
2) V2e'®
qrcia o
z=-1+ i umeer BUL; 3) V2e'™
4) +2e 5
OtBet: 2)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3aIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
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(ITpounTaiiTe TEKCT U 3alMILNTE Pa3BEPHYTHIN
000CHOBAHHBII OTBET).

OrneHuBaHNe TECTOBLIX 3aJaHUN:

- 3ajgaHMe KOMOMHHMPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETAa U3 YETHIPEX
MIPEIIOKEHHBIX 1 000OCHOBAaHUEM BBIOOpA CUMTAETCSI BEPHBIM, €CJIM MPABWIBHO yKa3zaHa Iudpa
U TIpUBEJEHBl KOHKPETHBIE AapryMEHTHhI, HCIONb3yeMble TIpu BbIOOpe oTBeTa. [lomHoe
COBIIAJICHUE C BEPHBIM OTBETOM OIlEHUBAETCs | OayyioM, HEBEPHBIN OTBET WJIU €r0 OTCYTCTBUE —
0 GamoB.

- 3aganue KOMOMHHPOBAHHOTO THMAa C BBIOOPOM HECKOJBKMX BapHAHTOB OTBETa W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM O0OCHOBAHHMEM BHIOOpA CUMUTAETCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl MUGPHI U TIPUBEIACHBI KOHKPETHBIE apTyMEHTHI, UCTIOJIb3yeMbIe MPU BHIOOPE OTBETOB.



ITonHOC COBIIAACHUEC C BCPHBIM OTBCTOM OLCHUBACTCA 1 63HHOM, CCJIM JOMMYIICHBI OH_II/I6KI/I 50)07%0
OTBET OTCYTCTBYET — () O6asoB.

- 3ajaHWe 3aKphITOrO0 THUIA HA YCTAHOBJICHHUE COOTBETCTBHUS CUMTACTCS BEPHBIM, €CIH
YCTaHOBJIEHBI BCE COOTBETCTBUS (IIO3MLMH W3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C
HO3UIUSIMU APYroro crojodua). [lonHoe coBnasieHHe ¢ BEPHBIM OTBETOM OIICHUBAETCs 1 Gauiom,
HEBEPHBII OTBET WM ero oTcyTcTBUE — 0 OayuioB

- 3al[aHI/Ie OTKPBITOT'O TUIIA C PA3BCPHYTBIM OTBECTOM CUHUTACTCA BCPHBIM, €CJIM OTBCT COBIIAAACT
C JTAJOHHBIM IO COAEPKAHMIO M TMOJHOTE. [IpaBMIBHBINA OTBET 3a 3aJaHHE OICHUBAETCS B 3
Oayia, ecM JIOMyIIeHa OjHA OmKMOKa \ HETOYHOCTh \ OTBET NPaBHIbHBIA, HO HE MOJHBINA - 1
Oat, eciu omyiieHo oosee 1 ommOKu \ OTBET HeNpaBUWIIBHBIH \ 0TBET OTCYTCTBYET — O OAILIOB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOU (HOpPMBI
oOyueHus1, IpeacTaBieHbl B Ta0nuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne /i [TepeyeHp KOHTPOJIBHBIX PabOT
1 Jluneiinas anreOpa
2 AHanutuyeckas reoMeTpus

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIME  TPOUSAYPHl  OICHUBAHUS
WHINKATOPOB, XapaKTEpU3YIOIUX JTanbl (HOPMUPOBAHMS KOMIETEHIIMM, COJEp)KaTcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJaromuxcs
I'VAIL

11. Meroauueckue yKkazaHus JUIisi 00y4aroMIUXCsl 10 OCBOEHUIO UCIUIITUHBI

Lenbto MUCHUIUIMHBL SBJISETCS — TMOJy4YeHHE CTYJEHTaMH HEOOXOAMMBIX 3HAHUH,
YMEHUI M HAaBBIKOB B 00JACTH aHAJUTUYECKON T'€OMETPHM M JIMHEHHOM anreOphl, pa3BUTHE
MIPOCTPAHCTBEHHOT'O MPEJICTABICHUSI CTYACHTA; BOOOpPaXKEHMs; JOTMUYECKMX U  CUETHBIX
CIOCOOHOCTEH; OpPraHW30BAaHHOCTH MpPHU MPOBEAEHUH OOJbIIero o0beMa BBIYMCICHMIA;
WCIOJIb30BaHUsl MATEMAaTUKU JUIsl PELIeHUs] KOHKPETHBIX 3ajjad, 00eCledeHHe OCHOBBI JUIS
IIPUMEHEHHSI MaTEMaTHYECKMX METOJIOB MCCIIEIOBAHUS, MOJAEIUPOBAHUS, IIPOECKTUPOBAHNUS,
ONMMpAIOUIYIOCd Ha JaHHYI0 JUCHUUIUIMHY, KOTOpblE WIparoT Bce OONbIIyI0 pPOjib B
COBPEMEHHOM HayKe U TEXHHUKE.

11.1. Meroauueckue ykKazaHus s OOydYarOLIUXCSl MO OCBOCHUIO JIEKIIMOHHOTO
MaTtepuaia

OcHOBHOE HAa3HAYEHHUE JICKIIMOHHOTO MaTepHalla — JOTMYECKH CTPOMHOE, CUCTEMHOE,
ri1y0oKoe M CHOE M3J0KEeHHe yueOHoro marepuana. HazHaueHue COBpEMEHHOH JIEKIMH B
pamMKax TUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIIMIO 110 TEME, a B OCBOEHUU
¢GbyHIaMEHTaIBHBIX NpPOOJIeM JUCLUUIUIMHBL, METOJOB HAY4YHOTO IIO3HAHUS, HOBEHMIINX
JOCTUKEHUHM HaydHOH MbIciH. B yueOHOM mporiecce JTeKIus BBIMOIHIET METOI0JI0THUECKYIO,
OpPraHU3alMOHHYI0 M HWHPOPMALMOHHYIO (YHKIUH. JleKuusi pacKpblBaeT TNOHATUHHBIN
anmnapar KOHKPETHOW oOyiacTH 3HaHus, €€ mnpoOieMbl, AAeT ILEJIbHOE IMPEACTaBICHUE O
JUCLUIUIMHE, TI0Ka3bIBAET B3AUMOCBS3b C APYTUMHU JUCHUILIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOEHUHU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuaa;

— IIOJIyYEHUE COBPEMEHHBIX, LEIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONpPEAEIAETCS 1EJEBOI YCTAHOBKOW K Ka)KJJOM KOHKPETHOU TEME;

— TOJY4YEHHUE OIbITa TBOPUECKON PabOTHI COBMECTHO C MPENOAABATENIEM;

— pa3BUTHE MpPO(ECCHOHAIBHO-AEIOBbIX KauecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEIILHOTO TBOPYECKOI'O MBIIIICHHUS.




— TOSBJICHHE HEOOXOIUMOIro HHTEpeca, HEOOXOAMMOTo JUIs CaMOCTOSATENbHOM
paboTHI;

— TOJyYeHHE 3HAHUNH O COBPEMEHHOM YPOBHE Pa3BHTHS HAYKH W TEXHUKH U O
MIPOTHO3€ UX PAa3BUTHS HA ONVDKANIINE TOIbI,

— HAY4UTBhCS METOAMYECKH 00pabaThiBaTh MaTepHuall (BBLACIATH IJaBHBIC MBICIU U
IIOJIOKEHMSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HUX B  Pa3IMYHbIX
(bopmyIHpOBKax);

— IOJy4YEeHUE TOYHOIO MOHUMAHUS BCEX HEOOXOUMBIX TEPMUHOB U MOHITUH.

JIeKLIMOHHBIN MaTepual MOXET CONPOBOXKIATbCS JEMOHCTpalMen claiiioB |
WCIIOJB30BAHUEM DAa3/aTOYHOrO MaTepuajga NpU TPOBEIECHHUH KOPOTKHX JIUCKYyCcCHH 00
0COOEHHOCTSIX IPUMEHEHHUS OTAEJbHBIX TEMATUK 10 JUCLUIUINHE.

CrpyKTypa npe1ocTaBiIeHus JEKIIMOHHOTO MaTepuaa:
— Ompenenenus MaTeMaTUYECKUX TEPMUHOB.
—  ®opMyIHpPOBKa TEOPEMBI.
— Jloka3aTenbCTBO TEOPEMBI.
—  HMmoctpupyromue npuMepsl.

11.2. Meroauueckue ykazaHus Uil OOydarloIUXCS MO  MPOXOXKIACHUIO
MPAKTUYECKUX 3aHITUI

[IpakTuueckoe 3aHATHE SABISETCS OAHOW U3 OCHOBHBIX (hOpPM OpraHU3aluu y4eOHOTO
mpouecca, 3akjlo4Yarollelics B BBIIOJHEHUU OOYy4yalOUMMHCS TOJ  PYKOBOJICTBOM
mpenojaBaTesis KOMIUIEKCa y4eOHBIX 3alaHui C IENbI0 YCBOCHUS HAyYHO-TEOPETUUYECKHX
OCHOB y4eOHOW JWCHMIUIMHBI, TPUOOPETEHHs] YMEHHH ¥ HaBBIKOB, OIBITa TBOPYECKOMN
JeSITEIbHOCTH.

Llenpto mpakTHYECKOro 3aHATHS JUid  OOydarollerocs SBJIsIETCS  IPUBUTHE
oOyuaroiemMcsi yMEHUH U HaBBIKOB MTPAKTUYECKON JAEITETbHOCTH M0 U3y4aeMOW JUCIUILTHHE.

[Inanupyemble pe3ynbTaThl IPU OCBOEHUU 00yYarOIeMCcsl MPAKTUYECKUX 3aHITHIN:

— 3aKpervieHue, yriiyOJeHHe, paclIMpeHHe M JeTaau3alys 3HaAHUW MpHU peleHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE T[I03HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSITENIbHOCTH  MBIIIJICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJICHUE HOBBIMH METOJaMU U METOAMKAMH HM3YyU€HHUS KOHKPETHOW y4eOHOi
JTUCLUTIIUHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMUECKOTO OCMBICICHMSI TOJYyYEHHBIX 3HAHUM IS
BBITIOJIHCHUS 3aJaHMHIL;

— obecreyeHne palloOHAIBHOTO COYEeTaHUs KOJJIEKTUBHON U MHAUBHIYaTbHOU (hopm
o0OyueHusl.
@yYHKINN MPAKTUYECKUX 3aHATUM:

— IO3HaBaTeNIbHas;

— pa3BUBAIOILAs;

— BOCHHTATeIbHAs.

[To xapakTepy BBINOJHSIEMbIX OO0YYarOMIMMCS 3aJaHUN MO MPAKTUYECKUM 3aHATUSAM
MO/IPA3AEIIAIOTCS Ha:

— O3HAaKOMUTEJIbHbIE, TPOBOJUMBIE C LEJIbI0 3aKPEIJICHUS ¥ KOHKPETHU3alUH
M3Y4YEHHOI'0 TEOPETHUECKOI0 MaTepuana;

— aHAJUTHYECKHe, CTaBAIIME CBOEH IeNbl0 TOJIy4YeHHe HOBOW HMHpopManuu Ha
OCHOBE (hOpMAIN30BAaHHBIX METOJIOB;

— TBOpYECKHE, CBA3aHHBIE C  TOJyYeHHEM HOBOM  HMHpOpMaUM  MyTeM
CaMOCTOSITENIbHO BBIOPAHHBIX MOAXO0JIOB K PELICHUIO 3a/ay.



@opMBI OpraHMU3aIMK MPAKTHYCCKUX 3aHATUH ONPEIENSIOTCS B COOTBETCTBUU CO
cnenupuIecKkuMu 0COOCHHOCTSAMH Y4eOHOM TUCIUIIIMHBI U 1elssMu oOydeHus. OHU MOTyT
MIPOBOMTHCS:

— B HHTEpPAaKTHBHOW (Qopme (pelieHue CUTYallMOHHBIX 3a/ad, 3aHATHS 10
MOJCJIUPOBAHUIO  pEAJbHBIX  YCIIOBUM, JICJIOBBIE UIPHI, WIPOBOE IMPOEKTHUPOBAHUE,
MMUTAIIMOHHBIC 3aHATHS, BBIC3JHBIC 3aHATUS B OpraHU3aIMu (TPEANPHUATHS), ICIOBas
yueOHasi urpa, poJyieBass Wrpa, ICHXOJOTUYECKUN TPEHUHT, KEHC, MO3TOBOW IITYpM,
TPYIIIOBBIE TUCKYCCHH);

— B HE MHTEPAKTUBHOU (hopMe (BBITIOJHEHUE YIPAKHCHUIA, PEIICHUE TUIIOBBIX 3a]1ad,
pelieHre CUTYallMOHHBIX 3a7a4 U JPYroe).

Meroanka npoBeIeHUs TPAKTUYECKOTO 3aHATHS MOXKET OBITh Pa3IUYHOM, MPH ATOM
Ba)KHO JIOCTIIKEHHUE OOIIEH 1eIH JUCIUTLINHBL.

TpeOGoBaHuUs K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTHyeckue 3aHATHA HAYMHAIOTCA C 3alMCH B OKypHal IpenojaBaTelis
MPUCYTCTBYIONIUX CTYACHTOB. 3aT€M OOBSBISETCS TeMa MPAKTHUECKUX 3aHATHIA.

[IpenonaBaTens yuTaeT yciaOBHE 33Jayd U IpeUlaraeT CTYAEHTaM CaMOCTOSITEIbHO
PeIuTh 3a7a4dy, UCIIONb3Ys 3HAHUS, TOJTYYCHHBIE CTYIEHTOM Ha JieKuuu. CTyqeHT, KOTOPBINA
NEPBBIM PELIWI 3aj7auy, BbI3bIBAETCS K JOCKe. B ciyyae eciu CTyAEHT NpaBWIBHO PELInI
3aady, OH moiy4daer 5 OamnoB. Ecnu cTyneHT pemaer 3amaqy ¢ MOMOIIBIO MPETOAaBaTes,
To mosiyyaer 4 Oamna. 3areM, B KOHLE CEMECTpa, OLEHKH CTYJICHTOB (BKIIOYasi OLEHKY
MOCEIIAEMOCTH) TIepeBOIATCT B OOHyCHl (kadectBO) oT O mo 5 OamioB. Ot OOHYCHI
N00aBIIAIOTCS K 0011ell cymMMe 6a/uI0B B paMKaX MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaMm BbIIAeTCs JIOMAalIHEE 3aJaHHe B BUJAE 3ala4, KOTOPHIE OHU CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroanyeckue  yKazaHus Ui OOy4yarOIIMXCS 1O  MPOXOXKJIEHHIO
CaMOCTOSITENIbHOM pabOThI

B xo71e BbINONHEHUS cCaMOCTOSTEIbHON paboThl, 00yJaroLHiics BBINOIHAET paboTy 1o
3aJJaHHUIO0 U TIPU METOAMYECKOM PYKOBOJICTBE MPEIIOIaBaTelsl, HO 0€3 ero HermocpeACTBEHHOTO
y4JacTHs.

g oOyuaromuxcs o 3a04HOil popme oOyueHus, caMoCTosITeNbHasE padoTa MOXKET
BKJIFOYATh B ce0s1 KOHTPOJIbHYIO paboTy.

B mporiecce BhINOTHEHUSI CAaMOCTOATENBEHON paboThI, y oOydaromierocs GopmMupyercs
1esecoobpa3Hoe IUTAHUPOBaHHE pabouero BpPEMEHH, KOTOpOe IO3BOJIIET UM pa3BHBATh
YMEHHUSI ¥ HaBBIKA B YCBOSHHH M CHUCTEMAaTH3allMH MPUOOpPETaeMbIX 3HAHWM, 00ecreurnBaeT
BBICOKUH YpOBEHb YCHEBAa€MOCTH B IMEpPUOA OOYYEHHs, IOMOIaeT IMOJyYUTh HaBBIKU
MOBBIIIEHUS MPO(PECCHOHAIBHOTO YPOBHS.

MeToauyecKUMH ~ MaTepHallaMH, HAMpaBISIONIUMH  CaMOCTOSATENBHYIO  paboTy
o0yJaromuxcs sBISIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall 10 AUCITUTUINHE.

11.4. Mertoauyeckue ykKazaHus Il OOYYAIOIIMXCS IO MPOXOXKIACHUIO TEKYIIETO
KOHTpOJISL YCIIEBAEMOCTH.

Texymuil KOHTpOJIb yCIIEBAEMOCTH IPEAYCMATPUBAET KOHTPOJb KadecTBa 3HAHUHU
00yYaroImuxcs, OCyIIECTBIIEMOr0 B TEUEHHE CEMECTpa C LEJIbI0 OLEHUBAHUS X0J]a OCBOCHUS
JTUCIUIIAHBI.

B Teuenmne cemectpa B cucreMe auctaHimoHHoro oOydyenus I'YAII B ¢opme
TECTUPOBAHUSI MPOBOAATCS JIBE IPOBEPOUYHBIE pabOThl MO pEHIeHHIO 3ajad U  OJIMH
TEOPETUUECKHUI OMpOoC (IIepeueHb BOMPOCOB AJIsl TECTOB pa3MelleH B «baHke BONpPOCOB» B
cucteMe AucTaHImoHHoro ooyuenus ['Y All).



Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OYIYT YUUTHIBAThCA MPU MTPOBEACHUHU
MMPOMEKYTOUHOM aTTecTanuu (IpU  HCIOJIB30BAaHUM  OaJUTbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHMS, KXl BUJ KOHTPOJIS OLIEHUBAEeTCs B Oamiax, U3 KOTOPHIX (OpMHUpYyeTCs
UTOTOBBIN PE3yJIbTAT).

11.5. Meroauyeckue  yKazaHus IS OOYYalOMIUXCSA 10  MPOXOXKICHHIO
IIPOMEKYTOUYHOM aTTECTALUU.

[IpomexyTouHas arrecrauuss OOy4arOmMXcs IMpeaycMaTpUBaeT  OLICHUBAaHUE
MIPOMEKYTOUYHBIX U OKOHYATEIHHBIX PE3YJIbTATOB 00y4deHMs 1Mo nuciuiumHe. OHa BKIIIOYAET
B ce0st:

— 9K3aMeH — (opMa OLIEHKH 3HAaHUH, MOJNYUYEHHBIX OOYYAIONIMMCS B TIPOIECCE
M3Y4YeHHUs] BCEH JUCIHUIUIMHBI WJIA €€ YacTH, HABBIKOB CaMOCTOSITENIbHONH paboThl,
CIIOCOOHOCTH TPHMEHSATh WX JUISl PEIICHUS MPAKTUYECKUX 3aJad. JK3aMeH, KaK IMpaBuHIIo,
MPOBOAUTCS B MEPUOJ IK3aMEHAIMOHHON CECCHM M 3aBEpIAeTCsl aTTeCTAllMOHHOW OIEHKOM
COTIUYHOY, «XOPOIIO», KyJAOBIETBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHOY.

Cucrema OLIEHOK MPHU MPOBEACHUU MPOMEKYTOUHOM aTTECTallMd OCYIIECTBISETCS B
cooTBeTCTBUM ¢ TpeOoBanmsmu [lomoxennii «O TeKylmieM KOHTPOJE YCIIEBAGMOCTH H
MPOMEXYTOUHOM arrecranuu cTyfaeHToB ['YAIIL, oOydarommxcs mo mporpammam BBICIIETO
obpazoBanus» U «O MOMYJIBHO-PEUTHHTOBOM CHUCTEME OILEHKH KadyecTBa y4eOHOH paboThI
ctynentoB B 'Y AIy.



Jluct BHECeHUsI U3MEHEHUH B pabouyro MporpaMmy AUCHUTUINHBI
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