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AHHOTaNINA

JuctumumHa «MareMaTika. AHaIUTHYECKas TeOMETPHS U JIMHEiHas anredpay BXOIUT B
o0pa3oBaTellbHyI0 IpOrpamMMmy BbICIIErO0 OOpa3oBaHHs — IporpamMmy OakanaBpuara IO
HaMpaBJICHUIO MOATOTOBKY/ creruadbHOCTH 13.03.02 «DneKTposHepreTuka 1 MEKTPOTEXHUKAY
HarnpaBiaeHHOCTH «L{udpoBas sueprerrkay. Jucuumimna peanusyercs kadeapoit «Nely.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITCTCHIINIA:

YK-2 «CnocobGeH ompenensaTh Kpyr 3ajad B paMKax ITOCTaBJICHHOM 1€MW M BBIOWpaTh
ONTUMAJIbHBIE CIIOCOOBI MX PEUICHHUs, UCXOS U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
pPECYpCOB U OTPAaHUUYECHUI»

OIIK-3 «CriocobeH UCTonb30BaTh HEOOXOJUMBIE MATEMATUYECKUE METO/IBI JUIS PeILICHHS
3aja4 MpoeccuoHabHOMN 1eATETbHOCTH

CopepxaHve IUCLUIUIMHBI OXBaTbIBAET KpYr BOIPOCOB, CBA3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX YHCEJ, CUCTEMaMU JIMHEWHBIX YPaBHEHUW, JIMHEWHBIMU HPOCTPAHCTBAMHU,
BEKTOPHOU ayreOpoii 1 aHATUTHYECKOW T€OMETPHEH.

[IpenogaBanue MUCHUILUIMHBI MpeIycMaTpUBaeT cieayroue (GopMmbl OpraHu3alud
y4eOHOTO TpoLecca: JeKyuu, npaKkmuyeckue 3aHAMUsL, CAMOCHMOAMeENbHAs paboma
ooyuaowe2ocsl.

[IporpaMMo#l TUCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJISA: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B opMe IK3aMeHa.

OO0mmast TpyI0eMKOCTh OCBOSHHS JUCHHUIUIMHBI COCTABISIET 5 3a4eTHBIX enuHuil,180
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS BOKHOM COCTaBHOM YacThIO Kypca BBICIICH MaTeMaTUKH, KOTOPBIN JIE)KUT B OCHOBE
BCell cucTeMbl BBICHIETO O0pa3oBaHUS COBPEMEHHOTO  CHEIMAINCTa M HM3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI — TO3BOJSIET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUH 00yCJIOBJIEHAa T€M, YTO MaTeMaTHUKa SIBIAETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PEUICHUS IPUKIIAHBIX 33a]]a4 U YHUBEPCAJIbHBIM SI3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUIMHY, UTPAIOT Bce OOJIBIIYIO POJIb B COBPEMEHHOW HayKe
U TeXHUKE. B 3HaYNTENbHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTUEM HAYKH H
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
Tak)ke KOMIBIOTEpHU3AIMel MpaKTUYeCKu BceX obiacTeil 3HaHMi. BO3MOXXHOCTH yCHEIIHOTO
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHHMIO COBPEMEHHBIX CIEIHMAIMCTOB B 00JACTH MaTeMaTHYECKUX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBigeTcs (HOpMHUpOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTHUPOBAHHO M SICHO
CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.

1.2. JlucummimHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMEI
BhIcIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHp MmIaHUPYEMBIX PE3yJIbTATOB O0YUEHHUS 110 AUCITUTIINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTratamu ocBoeHust OI1 BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU
KOMIIETEHIIMSIMUA WM UX YacTsAMHU. KoMmeTeHIIMM 1 WHAMKATOPBl UX JAOCTHXEHUS MPUBEIEHBI B
tabnurue 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIIMHA U MHAMKATOPOB MX JOCTHXKEHHMSI

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIUH KOMIIETCHIIUU JOCTHKEHHS] KOMIIETEHIIUU

VK-2.3.1 3HaTh BUJIBI PECYPCOB U
VYK-2 Cnocoben peeyp
OTPaHUYEHUS /IS pEIIEHUs TTOCTaBICHHbIX
OTIpeNieNATh Kpyr
3aJa4 B paMKax anat
pamKa VK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
IIOCTABJIEHHOW LIEH .
U BLIGHDATE MOCTaBJIEHHOW LM U (POPMYJINPOBATH
P 3aJ]au, KOTOpPbIe HEOOXOJMMO PEIINUTh IS
ONTUMAJIbHBIE
YHuBepcanbHble ee IOCTH)KEHUs
CIocoObl UX
KOMIIETCHIIUU VK-2.V.3 ymeTs BoIABUTATH
pELIeHNUs, UICXOAs U3 . .
allbTepHATUBHBIE BAPUAHTHI IEHCTBUH C

EHCTBYIONTUX
A HI [[eJTbI0 BBIOOpA ONTUMAJIBHBIX CIIOCOOOB
MPaBOBBIX HOPM,

pelieHus 3aaa4, B TOM YUCJIE C TOMOIIIBIO
MMEIOTIHNX CS

U(POBBIX CPENICTB
peCypcoB u

N VYK-2.B.2 B1asets HaBbIKaMu BBIOOpA

OTpaHUYEHUN

ONTHMAJIBHOTO CII0co0a pCeICHUs 3a4a4 C




Y4E€TOM MMEIOIIUXCS YCIOBHH, PECYPCOB U
OrpaHUYECHUN

OIIK-3 Cnocoben
MPUMCHSITh
COOTBETCTBYIOUIUI
¢duzuko-
MaTeMaTHYeCKUI
amnmapar, MeTObl
O6menpodeccnoHanbHbBIE | aHATU3a U
KOMIICTCHIIUH MOJICTTUPOBAHUS,
TEOPETHYECKOTO 1
AKCIIEPUMEHTATILHOTO
HCCIICI0OBAHUS TIPU
pelieHnn
poeCCHOHATBHBIX
3aja4

OIIK-3./1.1 mpumeHsieT MaTeMaTUYeCKHt
anmnapaT aHaJIMTHYECKON Te€OMETpuH,
TUHEHHON anreOpsl, TuddepeHInaTLHOTO
Y MHTETPaJIbHOTO UCYUCIICHUS (DYHKIUN
OJIHOU IIEPEMEHHOMN

2. Mecro nucuuruinHbL B cTpykType OI1
Hucnuniuna He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETECHHBIX CTYAEHTaMH IpH
W3YYCHUHU B BY3€ KaKHX JIMOO TUCITUTUINH.
3HaHus, MONYYEHHbIE IPU U3YYEHUU MaTepuana JaHHOM JUCUUIUIMHBL, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYECHUE, TAK U UCIIOJIB3YIOTCS MIPU U3YUYCHUU APYTUX AUCUUILINH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKasi CTATUCTUKA

3. O0beM u TpyI0eMKOCTh TUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTUHE (M paclpeie]iCHue 3TOH TPYJAO0EMKOCTH 110 CEMeCTpaMm) MPeACTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIITUHBI

TpynoemMkocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyueckoii RO020Mo6KU
AyoumopHhuie 3anamus, BCETO 4ac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 8 8
npakTuyeckue/cemuHapckue 3anstus  (113), 8 8
(dac)

naboparopusie pabotsl (JIP), (dac)

KypcoBoii npoekT (padota) (KII, KP), (yac)

HK3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (4ac) 155 155
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3aug, JK3. JK3.
DK3.*%)

4. ConepskaHue TUCHUTUTHHBI
4.1. Pacnpepnenenne TpyI0€MKOCTH JTUCIUTUIAHEI 110 pa3ieiaM | BUAaM 3aHATHN.




PaS,Z[eHBI, TEMbI JUCHUIIJIMHBLI U UX TPYAOCMKOCTD IIPUBCIACHBI B Ta6m/1ue 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Pa3nennl, TeMbl JUCIIUITIMHBI Jlekun I13 (C3) JIP KII CPC
(dac) (qac) (qac) (qac) (qac)
Cemectp 1

Paznmen 1. KommuiekcHele yncna u 1 1 25
MaTpHIIbI
Pasnen 2. CuCTEMBI JIMHEHHBIX 1 2 25
YpaBHEHUI
Pasnen 3. JIuneliHbIE TPOCTPAHCTBA 1 0 25
Pasnen 4. Bekrops! 1 2 20
Pasnen 5. [psiMasi Ha TIOCKOCTH 1 1 20
Pasnen 6. [IpsiMast 1 IUIOCKOCTD B 1 2 20
NPOCTPAHCTBE
Pasnen 7. KpuBsie Broporo mopsiaka 2 0 20
HUroro B cemectpe: 8 8 155
Hroro: 8 8 0 0 155

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCSs B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
OoOy4JarlolMMUCS  OMNpENeJCHHBIX  TPYAOBBIX  (YHKIUH, CBSI3aHHBIX ¢  Oy;yulei
PO ECCUOHAIBHON e TEIHLHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA TPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIA
Howmep pasnena Ha3BaHue u copepxaHue pa3JienoB U TeM JEKIIMOHHBIX 3aHATUI

1. [ToHsiTHE KOMIUIEKCHOTO Yncia. /JelcTBUS Hall KOMIUIEKCHBIMH YHCIIAMH B
anrebpanveckoir (opme. JleiicTBUsI Hal KOMIUIGKCHBIMH YHCIAMU B
TpuroHomerpuueckon ¢opme. @opmyna Myaspa. U3BneueHne KopHs u3
KOMIIUJIEKCHOTO YHUCJIA.
[Tonsitue matpunpl. JIuHelHble omnepanuu Haja maTpuuamu. JInHelHas
3aBUCUMOCTh W HE3aBUCUMOCTh MaTpull. TpaHCIOHUpPOBAHWE MATPUILL.
YMHOXeHUE MaTpuIl. MHOTOUJIEHBI OT KBaIpAaTHBIX MaTpuIl (4 yaca)

2. Omnpenenurenu u ux cBoiictBa. O6paTHast Marpuua. Penenne npocreimmx
MaTpU4HBIX YypaBHEHUH. MaTpudHbli METOJ PEIICHUS JMHEHHBIX
YpaBHEHUM.

Meton Kpamepa. Meron I"aycca.
CoOcTBeHHbIE 4YMClIa U COOCTBEHHbIE BEKTOPBI KBAJpPaTHBIX MaTpHI.
DyYHKIIUHN OT KBaJIPaTHBIX MAaTPHUIL

3. JIuneininple mpoctpaHcTBa. Ormnpenenenne W npumepsl.  basuc n
KoopauHaThl.  JluHeliHble mpeoOpa3zoBaHMd. Marpuna  JIMHEHHOro
peoOpa3oBaHMUs.

4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE OlNlpenencHus. JInHelHble onepanun

HaJl BeKTOpaMu. JInHeiiHasg He3aBUCUMOCTh BEKTOpOB. basuc. KoopauHartel.
CuctemMbl KOOPIMHAT HA MJIOCKOCTH U B IPOCTPAHCTBE

CkanspHOe IpOU3BEICHNE BEKTOPOB. BEeKTOpHOE MPOU3BEICHIE BEKTOPOB.
CMeliaHHOe TPOU3BEJIEHNE BEKTOPOB.




5. VYpaBHeHUs NpAMON HA IJIOCKOCTH. 3aJayd Ha COCTaBJICHUE YpaBHEHHI
IPSIMOM.

Yron Mexxay npsiMbIMU Ha IUNIOCKOCTH. PaccTosiHMe OT TOYKH 10 NpsAMOM Ha
IJIOCKOCTH. PaccTosiHMe MeX 1y apajuiesIbHbIMU NPSIMBIMHU.

6. YpaBHeHUsI IIIOCKOCTHU. 3a7jaHKe MPsIMOi B TPOCTPAHCTRE.

Yron Mexly INIOCKOCTSIMH. YTOJI MEXIY NPSAMBIMU B IIPOCTPAHCTBE. YTOJ
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHME OT TOYKM 10 IUIOCKOCTH.
PaccrosiHue mexnay napamienbHbIMU IUIOCKOCTSAMH. PaccTOsHUE OT TOYKHU
J10 TIPSIMOM B MMPOCTPAHCTBE.

7. Ommurnc. ['mnep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOW BTOPOTO
nopsiika. KaHoHuueckre ypaBHEHHs KPHBOI BTOPOTO MOPsiIKa

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

N3 Hux Ne
DOpMBITIPAKTH N
Ne . Tpynoem- | mpakTtuyeckoi | pasaena
wn Tembl IpakTUUECKUX 3aHATUI HECKHX KOCT, (4ac)| moaroToBKu, | MucHUI-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemenue
YHCIaMH B alre0pandecKkoi 3aga4
dopme. Tpuronomerpuueckas
dhopmMa KOMIUIEKCHOTO YHCIIa. 1 1
JlericTBus Hal KOMILIEKCHBIMU
4YUCJIaMH B
TPUTOHOMETpUUYECKOU opme
3. JIuHeliHbIe Onepany Haj Pemenue
MaTpPULIAMH. 3a1a4
TpanciOHMpPOBaHKWE MATPULL.
YMHOK€EHNE MaTpULL 1 5
Brruncrnenue onpeaenurene.
OO0parHas marpuna. Pemenue
MaTpUYHBIX YPABHEHMIA.
6. MatpuuHbslii METOA pEeLICHUS Pewmenne
CUCTEM JIMHENHBIX YPaBHEHHH. 3a1a4
Meton Kpamepa Metoz 1 2
I'aycca
9. Pa3noxeHnue BEKTOPOB 110 Pewenne
6azucy. Beruncnenue 3a7a4
KOOp/AMHAT TOYEK B 001l 1 4
JIEKapTOBOM CUCTEME
KOOPJMHAT.
10. CxkanspHoe Mpou3BeICHNE Pemenne
BEKTOPOB 3a1a4 1 4
BekropHoe u cmenianHoe
IIPOU3BEICHUs] BEKTOPOB
13. YpaBHEeHMsI IPSMOI1 Ha Pemenue 1 5




MJIOCKOCTH. 3a/a4
15. [IpsiMas 1 MIIOCKOCTH B Pewenne 2 6
MIPOCTPAHCTBE 3a/a4y
Bcero: 8
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh
N3 Hux Ne
Ne TpynoemMKoCTh, | MPaKTUYECKOU | pa3zaena
HaumenoBanue nabopatopHbix padboT pyA - | TP pas
n/n (uac) IIOATOTOBKH, | JHCLIHII
(dac) JINHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOIHEHUE KypCOBOU PabOTHI
Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Buner caMmocTosiTennbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThl U €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 1,
Bua camocrositensHOM paboTh
qac qac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana
30 30
quciumingel (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIO 30 30
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13) 30 30
Kontpomnsasie pabotsl 3a04ankoB (KP3) 30 30
IToaroroBka K MpoMeXyTOYHOU 35 35
atrectauuu (I1A)
Bcero: | 155 155

5. Ilepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaromuXxcs Mo JUCHUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON paboThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TAHUN

[lepevyeHb MeYaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B Ta0IHUIE 8.




Tabnuua 8— [lepeyeHpb Mme4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Komuectso
SK3EMIUIIPOB B
Ug_ll_ﬂil;/ec bubnmorpaduueckas ccpiika oubmoreke
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)

YK 514 BBK Bexnemumenra JI.A., [lerpouu A.1O., Uybapos UL A. 200
22.151 642 COopHUK 33a11a4 110 aHATUTHIECKON T€OMETPUHU U

nuHelHoM anredpe: Yueb. mocobue / [lox pen. J1.B.

Bexnemumiesa. — 2-e u3a., nepepad. — M.: DUSMATIIAUT,

2006. — 496 c.
YK Kasakos A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanurnueckas reomerpust: yuaed. [Tocooue / CIIO.:

I'VAIL, 2019. - 51 c.
http://e.lanbook.co | bekiemumies, JI.B. Kypc aHaIuTH4IeCKOM reOMETPUH U OBC Jlanp
m/book/58162 JTMHEHHOHN anreOpsl. [DIeKTPOHHBIHN pecypc] —

Onektpon. man. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekiemumiea, JI.A. COOpHHK 33134 [0 aHATATHIECKON OBC Jlanp
m/book/72575 TeOMETPHHU M JIMHEHHOH anredpe. [DIeKTpOHHBIH pecypc]

/ JI.A. BexnemuieBa, JI.B. beknemumes, A.I1O.

[etpoBuy, N.A. UybapoB. — Dnextposn. gan. — CII6. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havana nuHeiiHo#t anreOps u ObC Jlanp
m/book/71997 aHAJTMTUYECKast TeOMETPHS : yuebHoe mocodue / A. U.

HosukoB. — Mocksa : DUSMATJIINT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1aun MOBBIICHHON TPYIHOCTH IS ObC Jlanb
om/book/115483 CTY/IEHTOB BY30B : yuebHoe mocobue / U. B. UBanos, O.

K. UBanosa, O. A. OxyHeBa, H. A. TonueHHUKOBA ; TOA

penakuueii . B. IBanoBa. — Cankr-IletepOypr : Jlans,

2019. — 156 ¢

Uenesa, A. M. Jlunetinas anreOpa. AHaIMTHIECKAS OBC Jlans
https://e.lanbook.c | reomerpus : yue6HOe mocodue / A. M. Usnesa, I1. .
om/book/152265 IMpunyrxkas, Y. I, YepHsix. — 5-e u3a-e, UCp. U A0I. —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemumies, /1. B. Kypc aHaauTHuecKoi TeOMETPUH U 3BC Jlanp
om/book/58162 JMHEHHOU anre6ps : yueOnuk / /1. B. Bexiemuries. —

13-e uzn., ucnp. — Canxkr-IlerepOypr : Jlans, 2015. —

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas Matematuka. JInHeitHas 3BC Jlanb

om/book/48192 anredpa ¥ aHATUTUYECKasi TeOMEeTpUs : yueOHOe mocodue
/I1. C. I'eBopksiH. — MockBa : DUIMATIIUT, 2011. —
208 c.

https://urait.ru/bco | Jluneitnas anreOpa 1 aHATUTHYECKAsI TEOMETPHS:

de/436467 y4eOHUK U mpakTukyMm 1utst By30B / E. I'. [ImoTHHKOBa, A.
I1. Banos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuuei E. I'. IlnoTHukoBOM. — MockBa:
MsnarensctBo HOpaiit, 2019. — 340 ¢

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

00de/493221 aHaJIMTHYeCKasi reoMeTpusi: yueOHoe ocoOue Jiis

By30B / U. X. CabutoB, A. A. Muxaies. - 2-¢ U3,
ucnp. u gon. - Mocksa: UznarensctBo FOpaiit, 2022.
— 258 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 | [Taxomosa, E. I'. Jluneiinas aareopa u

00e/434042 aHanmuTH4yeckas reomeTpusi. COOpHUK 3a1aHuil:
yaeOHoe rocobue /it 0akaaBpuara U CrieluaInTeTa
/ E. T'. ITaxomoBa, C. B. PoxkoBa. - Mockaa :
M3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe
00de/430892 nocobue st By30B / E. H. JIy6sruna, E. M.
BeuTtomoB. - 2-¢ u3a. - Mocksa : 3natenbcTBo
Opaiit, 2019. - 150 ¢

7. IlepeyeHb AMEKTPOHHBIX 00Pa30BaATEIbHBIX PECYPCOB
H(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS TUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOCCUICKIIT MATEMAaTHYECKUI OPTa
http://e.lanbook.com/view | OBC «Jlaub»

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOTO 0OECHEeUeHUs, HCIOIB3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecniedeHus npeacrasieH B Tadumuie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTo o0ecrieueHus
Neo /it HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4. Wolfram Mathematica

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca Mo AUCIUILTUHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTaBICH B
Tabmmite 11.

Tabmuna 11— [lepeuens HHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

9BC Jlanp

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocraB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBiIeH B Tabmuiel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bI



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

Ne HanmeHnoBanue cocTaBHON 4acTH Howmep aynuropun
/T MaTepHaTbHO-TEXHUICCKOMN 0a3bl (Ipu HEOOXOTUMOCTH)

1 | Yuebnas aynuTopus s 3aHSITUN JIGKIIMOHHOTO THUIA, 3aHATUH | yi. [actemno, 1. 15,
CEMMHApCKOr0  TWIA, TPYNIOBBIX U  HHIAWBHUIYaJIbHBIX
KOHCYJIbTAllMi, TEKYIIero KOHTPOJIS U IPOMEXYTOUHOU
arrectaumu. OcHamenue: Crenuanu3upoBaHHAas —MeOenb;
TEXHHYECKME  CpelacTBa  O0ydeHus,  clyxamue  Jis
npeacTaBIeHus ydeOHoW uH(opManuu OOJBIION ayIuTOPHH;
Ha0op AEMOHCTPALIMOHHOI0 000pyI0BaHUS

2 | YueOHast ayauTopus A MPaKTHYECKHX 3aHATUH, 3aHATuil | yi. [acremio, 1. 15,
CEMHUHApCKOr0  THUMA, TPYNNOBBIX U  HMHAMBHUIYaIbHbIX
KOHCYJIbTAllUM, TEKYIIEr0 KOHTPOJId M IPOMEKYTOUYHOHN
arrectauuu. OcHamenue: Crnenuanu3upoBaHHas —MeOelb;
TEXHUYECKHE  CpeACTBa  OOydeHus,  CIyxamue  JJis
npejcTaBieHus yueOHoW HHpopManuu OOJIBLION ayJUTOPUH;
MIEPEHOCHOM HA0OP IEMOHCTPAIIMOHHOTO 000OPYI0OBAHUS

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJIS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OIICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETEHIIMI O00YyJaloUIMMHCs MPUMEHSETCS S-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIIa
UCIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHBHBIM aKTOM
'YAIL
Tabnuua 14 —Kpurepuu oLieHKH YpoBHSI CQOPMHUPOBAHHOCTH KOMIETEHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIMA
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEpPEHHO, JIOTUYHO, TTOCIIEI0BATEIbHO U TPAMOTHO €T0 U3JIaraer;

— OIIMpasACb Ha 3HaHUA OCHOBHOH M )IOHOHHHTCHBHOﬁ JINTCPATYPBhI,

«OTJIMYHO N
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHbBIE HAYYHBIEC MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHUS;
— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMBIE UM HJICH;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— cBOOOJIHO BJIJICET CUCTEMOM CIIEeIMATH3UPOBAHHBIX TOHSITUH.
— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPaAMMHBINA MaTepuan, TpaMOTHO H
M0 CYLIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JINTEPATYPEI;
«XOPOILIO» paTypel, o
— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;
«3a4TCHOY

— YBA3BIBAET YCBOCHHBIC 3HAHUSA C NPAKTHYECKOM JESITEIBHOCTHIO
HaIIpaBJICHUS,
— apryMEHTUPYET HAYYHBIE OJIOKECHUS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMMpasCh HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o

— WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IMPUMEHECHHHM 3HAHUM
«3auTEHO»
HaIpaBJICHUS;
— cn1abo apryMeHTUPYET HayYHbIC TTOJIOKEHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILMATIU3UPOBAHHBIX OHSITUH.
— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuaa;
— JIOIYCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— HCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUY 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

10.3. TunoBbie KOHTPOJIbHBIC 3a/IaHUS WM HHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

OTtBeT:

Ko
Ne i/m [Tepedyens BompocoB (3a1a4) 1S IK3aMeHa A
MHAMKATOpa
3ananue 1. YK-2.3.1
1) BpruncnuTh NPOU3BEICHNE KOMIUIEKCHBIX YHCEN B YK-2.V.1
anreOpandeckoit popme 3arnnucu YK-2.¥V.3
(54 2i) = (6 + 5i) VK-2.B.2
Otser: 20+37i
2) Bepno nu yrBepkaeHue: «JlelicTBUTENbHAS YacTh
MIPOU3BECHUS KOMITJIEKCHBIX YHCeN B anredpanyeckont popme
3aIMCH paBHA MPOU3BEACHUIO JENCTBUTEIBHBIX YaCTEN
COMHOXMTENEN». OTBET apryMeHTUPYHTE.
1.

yTrBep:kaeHue: «/ledicTBUTe/NbHAS YacTh NPOM3BeICHMS
KOMIUIEKCHBIX 4MceJl B ajredpamveckoi ¢opme 3anmcu

BbIYUCJ/IAETCH Kak pasﬂocn) HpOI/I3BeI[eHI/Iﬂ
ACHCTBUTEJIbHBIX YaCTeld U NMPOM3BEACHUS MHMMBIX YacTel
COMHOKHMTEJIeI»).

3amanue 2.

1) BblYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCET B
anredpandeckoi popme 3anucu
(7 — 4i) = (1 + 30)

OtBert: 19+17i

Hesepno (BepHBIM O0TBETOM SIBJISIETCS




2) Bepno nu yrBepkaeHue: «JlelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUICKCHBIX YHCEN B anredpandeckoit popme
3alMCH BBIUUCISAETCA KaK Pa3HOCTh IPOU3BEACHUS
JICHCTBUTEIbHBIX YaCTEH U MPOU3BEICHHUS MHUMBIX YaCTEH
COMHOXUTeNEH». OTBET apryMEeHTUPYUTE.

OTtBer: BepHo (BepHBIM OTBETOM SIBJSIETCA YTBep:KIeHHE:
«JleficTBUTE/IbHASL 4YaCTh MNPOU3BeAEHHS] KOMILIEKCHBIX
yuces B ajdredpandeckoii popme 3anucu BbIYMCISIETCH KaK
Pa3HOCTL TNPOM3BeAeHUSI JeHCTBUTEJIbHBLIX YacTeil u
NPou3BeleHUsI MHUMBIX YACTell COMHOMKUTEJIEi»).

3ananue 3.
1) BpruncnuTh NPOU3BEICHUE KOMIUICKCHBIX YHCEN B
anreOpandeckoit popme 3arucu
(7 + 4i) = (4 — 30)

OrBer: 40-5i

2) Bepno yu yTBepkacHUE: «/leiicTBUTEIbHAS YaCcTh
MIPOM3BEICHUS KOMIUICKCHBIX YHCEN B alNre0pandeckoit popme
3aMCH BBIUUCISAETCA KaK CyMMa MPOU3BEICHUS
JICHCTBUTEIbHBIX YaCTEN U MPOU3BEICHHUS MHUMBIX YacTeu
coMHO)uUTenen». OTBET apryMeHTUPYHUTE.

OtBer: HeBepHo (BepHBIM OTBETOM fIBJISIETCH YTBepiKIAeHHE:
«JlelicTBUTE/LHASL YACTH NPOU3BEAeHUSI KOMILJIEKCHBIX YK Cesl B
ajreopanyeckoii ¢gopMe 3anucH BBIYMC/ISETCH KaK Pa3sHOCThb
Npou3Be/leHUsl /IeliCTBUTEJIBHBIX YacTelli M TNPOU3BedeHHsA
MHHUMBIX YacTeil COMHOKHUTEJIEH»).

3ananue 4.
1) BpruncnuTh NPOU3BEICHNE KOMIUIEKCHBIX YHCEN B
anredbpandeckoi hopme 3anucu
(9 — 4i) = (8 — 5i)

OtBet: 52-77i

2) BepHo nu yrBepxkaeHue: «JleficTBUTENbHAS YaCTh
MIPOU3BEICHUS] KOMIUIEKCHBIX YHCeN B aJireOpandeckoit popme
3aIMCH BBIYUCIISETCS KaK IPOU3BEIEHUS MHUMBIX YacTe!
COMHOXHUTENEI». OTBET apryMeHTHpYiiTe.

OTBeT: Hesepho (BepHBIM OTBETOM ABJIsETCH
yTBep:xkaeHne: «JledCTBUTEJbHAS YacTh MPOM3BEACHUNA
KOMILJIEKCHBIX 4YHCeJl B ajredpandyeckod ¢opme 3anucu

BBLIYMCJISIETCH KaK Pa3HoOCTh NPOU3BeICHUS
AefCTBUTEJbHBIX YACTel U NMPOM3BEACHUSI MHUMBIX YacTei
COMHOKHUTeJIeI).

3aganue 5.

1) BbIYHCIUTH MPOM3BEICHUE KOMIUICKCHBIX YUCET B
anreOpandeckoi popme 3arucH




(9+6i) = (2 —7i)

Otser: 60-51i

2) Bepno nu yrBepxacHue: «[Ipou3BeneHne KOMIUIEKCHBIX YHCEI
B ajrebpandeckoi (hopMe 3aIHUCH MOXKET ObITH BBHIYKCIEHO I10
[PaBUIIy BLIYKCIEHUS IIPOU3BENEHUS MHOrowiIeHoB» OTBer

apryMEHTUPYUTE.

Otger: BepHo (IpH 3TOM HY’KHO YYHTBHIBATh, YTO 2= - 1)

3amanue. OIIK-3.1.1
1) BbIUHCIUTE MPOU3BEACHHE KOMIUIEKCHBIX YHCEIL.
i, = E{cusg + isin E] u i, = ?{cus;—T+ i s:'n;—T]
T o o T o
OTtBer: SE(EDS‘E + isin E) = 35i
2) BepHo nu yrBepkacHHE: «JIJS BBIUMCICHUS POU3BEIACHUS
KOMIUICGKCHBIX ~ 4YHCEJI ~ HE0OXOAMMO  3amucaTh HMX B
anredpandeckom Buze». OTBET apryMEeHTUPYITE.
OtBer: HeBepHo (BepHBIM OTBETOM fIBJISIETCS YTBep:KIeHHE:
«IIpn BBIYMCIEHNH TIPOM3BEAECHUSI KOMIUIEKCHBIX 4YHCeJ B
TPUTOHOMETPHYECKOH popme MOJYJIb pesyJjbTara
BBIYMCJISECTCH KaK MpOW3BeJleHHe MOAYJeld MHOXHUTelel, a
apryMeHT YHCJIa PaBeH CyMMe apryMeHTOB COMHOKHTeJIei»).
3agaHue. OIIK-3.J1.1
1) Beruuciuth YacTHOE KOMILJIEKCHBIX qucen B
TPUTOHOMETPHYECKOH opMe 3amucH.
(13 T
10(cos—+ i sin—
2, _10(cosy ¥ ising)
Z, S(cos—+izin-
T a a T - a
OtrBer: 2 (II‘IJS‘E + i sin E) =43+
2) Bepno nm yrBepxkneHue: «[Ipy BBIYMCICHHMH YacTHOTO
KOMILIEKCHBIX YMCEN MOJYJb U ApTYMEHT Pe3yJibTaTa sIBISIOTCS
pe3yJibTaTaMu JCJICHUS MOAYJIS ASIMMOTO Ha MOJIYJIb JETUTEIS
W aprymMeHTa JeJuMOro Ha apryMeHt jgenurens». OTBeT
oOocHy#iTE.
OTtBer: HeBepHo (BepHBIM OTBETOM fIBJISIETCH YTBepKIAeHHE:
«[Ipu BBIYMCJIEHHUH 4YACTHOI0 KOMILIEKCHBIX 4YHCeJl MOIYJIb
pe3yJbTaTa SIBJSIETCS pe3yJbTaTaM JAeJIeHUusI MOAYJIsl 1eJTUMOro
HA MOAYJb JeJUTeNsl, a apryMeHTOM - Pa3HOCTh aApryMeHTa
AeJIMTeNsl U APTYMEHTA J1eJIMMOr0»).
Kak naszwiBaercs hopma 3amnucu KOMIUIEKCHOTO YUCIIA, MMEFOIIIast YK-2.3.1
BUJ Z=|z|-(cos@+ising), KaK Ha3bIBAIOTCS B ATOMU 3aIUCH |z| U @7 VK-2.V.1
VK-2.V.3
OtBer: PopMa 3aNUCH KOMILIEKCHOT0 YK CJIa, UMEIOIIAsT BU/ VK-2.B.2

7=z

*(cos@+ising), Ha3pIBaETCSl TPHTOHOMETPHYECKOM, I/1e |Z| —




MOAYJb KOMIUVIEKCHOI'O YHUCJ/Ia, (¢ — APIryMEHT KOMIIJIEKCHOI'O
yucjia

Pe3ynbTaT Kakoi onepauuu HajJ KOMIUIEKCHBIMUA YHMCIIAMHA MOKET YK-2.3.1
OBITH 3alMCAaH B BUJIC YK-2.V.1
|z1] - |z2] (cos(pi+@2) + isin(@it+¢2)) ? YK-2.V.3
OtBet: B TakoM Bujie MOskeT ObITH 3aNIMCAHA ONepPaIusl VK-2.B.2
YMHOKeHUs] KOMILJIEKCHBIX YMCeJ Z1 U Z2.

Pesynbprar kakoi onepanuy HaJl KOMIIEKCHBIMU YUCJIAMHU MOYKET YK-2.3.1
OBITh 3amucaH B BUIE |Z1:|Z2| (COS(@1-¢2) + iSin(Q1-92)) ? VK-2.V.1
OrtBer: B Takom Bue MOkKeT ObITh 3aIIHCAHA OIlePALHA VK-2.V.3
JAeJIeHUs KOMILUICKCHBIX YHceN Z1 U Z2. VYK-2.B.2
Samanue 1. OIIK-3./.1

1) KowmrmuiekcHoe 4nciio Z 3aucano B areOpandeckoi u B
TPUTOHOMETPHUYECKOU (hopMax:

V3 1 T T
£ :?+f§ :'L{cusE+:'s:'nE]
Haitnure 12-10 crenedp uuncia Z
OtBet:1

2) Kakyro ¢opmy 3anucu 4yucia Bbl Ucroib3oaiu? O0ocHyiTe
CBOH BBIOOP
OrtBet: IIpu Bo3BeleHNH KOMILIEKCHBIX YHces B CTelleHb 0oJiee
PALMOHAJIBHO HCI0JIB30BATH TPUTOHOMETPUYECKYI0 (hopMy
3aMKcHu U 1elicTBOBATH MO cJeayoleMy NpaBuiy: npu
BO3Be/leHNH KOMILIEKCHOI0 YHCJIa B CTelleHb MOAYJ/Ib YHCJIa
BO3BO/JHUTCS B 3Ty CTeNleHb, APTYMEHT YMHOKAeTCs Ha
NOKAa3aTeJIb CTeNeHH.
Ecau ke ncnoJsib3oBath ajredpanyeckyro ¢Gopmy 3anucu, To
He00X0AUMO B JaHHOM cJyuyae 12 pa3 yMHOKHTH YHCJIO0 CAMO HA
celst.

3ananue 2.
1) KomruiekcHoe YncIio Z 3alicano B alreOpandeckoi u B
TPUTOHOMETPHYECKOH (hopMax:
T 13

I=54+i5/3= 10(cos 3 + isin)

Haiinure 3-10 cTeneHs uncia Z
Otset: -1000

2) Kakyro dopmy 3amucu 4ucia Bbl HCmoiab3oBain? O0ocHyiTe
CBOI1 BBIOOD
OrtBet: IIpu Bo3BeleHNH KOMILIEKCHBIX YHces B CTelleHb OoJiee
PANMOHAJIBLHO HCIO0JIB30BATH TPUTOHOMETPHUYECKYI0 (hopMy
3aNycu U 1eliCTBOBATH MO0 cJelyouieMy NpaBujy: npu
BO3BeICHNH KOMILICKCHOI0 YHCJIa B CTeNleHb MOAYJ/Ib YHCJIa
BO3BOJHUTCSH B 3Ty CTelleHb, APTYMEHT YMHOKaeTcs Ha
NMOKAa3aTeJIb CTeNeHH.
Ecan e ucnonb3oBath ajiredpanyeckyro ¢gopmy 3anucH, To
HEe00X0UMO B JaHHOM cjIy4ae 3 pa3a yMHOKHUTb YHCJIO CAMO HA
ce0s1 (MM MCI0JIB30BaTh (hopMYJ1y COKPALLEHHOI0 YMHOKEHH)




3ananue 1.
1) Haiitu matpuny C = 4A + 3B°, rae

2 -2
s e )
OTtBert:
10 -3 17
C:(—m 21 —21)

2) BpiOepuTte u3 cniucka nupoBbie CPEACTBA, KOTOPHIC MOTYT
OBITh IPUMEHEHBI JIJISI PEIICHHSI TAHHOM 3a/1a4H.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otset: b) Wolfram Mathematica

3agaHue 2.
1. Haiitu matpuny C = 44 — 5B% rne

2 —2
1 4 2
,4=( }B=(—1 4)
-1 3 -4
3 -3
OTtBeT:

-6 21 -7
L=
( 6 —8 —1)
2. Bribepute u3 cricka HuQpoBbIE CPEICTBA, KOTOPHIE MOTYT
OBITh IPUMEHEHBI JIJIsl pEILICHHsI TAaHHOM 3a/1a4H.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue 3.
1. Haiitu matpuny C = 24 + 3B, rze

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

—4 -3

OTser:

8 5 —8
€= (— 10 18 — 15)
2. Bri6epute u3 crnricka nu@poBbie CpesicTBA, KOTOPbIE MOTYT
OBITH MMPUMCHCHBI JJIsI pCHICHUA ,I[aHHoﬁ 3aa4du.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica
3ananue 4.

VK-2.3.1
YK-2.V.1
VK-2.V.3
VYK-2.B.2




1. Haiitu matpuny C = 34 — 5B, rae

1 -2
a=(4 3 2)e-(= )

-3
OTBer:
-2 5 -9

€= [ 4 -6 6 )
2. Bri6epute u3 crimcka mugpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JIJIsl pEILICHHs] TAaHHOM 3a/1auH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue 5.
1. Haiitu matpuny C = 4A + 3B°, rie

1 -2
A= (4 2)e-(= 4

—3
OrBer:
7 13 17
C =
(— 14 24 -2 5)
2. Bribepure u3 crimcka mugpoBbie CpecTBa, KOTOPHIE MOTYT

OLITH IMPUMCHCHBI JJIA PCIICHUA ,Z[aHHofI 3aJa4du.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oreer: b)  Wolfram Mathematica

1. 3anummuTe pe3ynbTaT IeHCTBUM Ha/l MaTpULIAMHU.

A+0=...
OtBer: A
2. 3anumuTe pe3yiabTaT ASHCTBUI HAJ MaTPUIIAMH

A+ (-A)=
OtBer: 0
3. Tlponomxure Gpopmyiy

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

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

2 X(4A)=
OTtBer: SA

VK-2.3.1
YK-2.V.1
YK-2.¥V.3
VK-2.B.2

10.

3ananue 1.
1) Haiitu npousBenenue Matpun A * B, riae

OIIK-3./0.1




OTtBer:
-8 4 }

AB =
( 14 18
2) BeiOepute u3 crircka UQppoBbIC CPEICTBA, KOTOPHIC MOT'YT

OBITH MPUMEHEHBI JIJIS PEIICHUS JaHHOU 3a1aun. OO0OCHYHTe
BbIOOp M (POBOTO CpecTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh
NnpuMeHeHbI JJIsl pellleHUus TaHHOM 3a1a4u oTHOcuTcs Wolfram
Mathematica- nporpaMmMHoe odecneyeHne, BKIKYAKOIIEe
00J1b1I01 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOIi ajired0pbl, OPUEHTUPOBAHHYIO HA
NOJITOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB C BbIYUCIEHUSIMU U
BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 2.
1) Haiitu npousBenenue marpun 4 * B, rie

A=[ﬂ —2 _3] B= i: —32)

1 3 0 3 0
OrTtBer:
AB = (_;1 _43]

2) Bribepute u3 cnucka nudpoBbie CPECTBA, KOTOPhIE MOTYT
OBITh IPUMEHEHBI JUIsl pEIIeHNs JaHHO! 3aJJauH.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEeHbI J1JIs1 pelieHusl JaHHOo# 3a1a4yu oTHocuTcss Wolfram
Mathematica- nporpammnoe o0ecneyenne, BKIOYAIOIIEe
00J1b1110I HA0OP MaTeMaTHYeCKUX (PYHKIUI B TOM YHCI€
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OpMEHTHPOBAHHYIO HA
MOJAITOTOBKY HHTEPAKTHUBHBIX TOKYMEHTOB ¢ BHIYUCJIEHUSIMU U
BU3YAJIbHBIM CONIPOBOXKIEHUEM.

3ananue 3.
1) Haiitu npousBenenue Matpun A * B rie

L 4 3
Az(g 32 53) B= g _03)



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

-6 6 )

18 -3

2) BsiOepure u3 criicka EQpPOBbIE CPENCTBA, KOTOPHIE MOTYT
OBITh IPIMEHEHBI JUIS PEIICHUS JaHHOH 3a1a4H.

Aﬂz(

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

OtBer: K undgpoBbIiM cpeacTBaM, KOTOPbIE MOI'YT ObITh
NpPUMEHEeHbI JIJIs1 pelieHusl JaHHOo# 3a1a4yu oTHocuTcess Wolfram
Mathematica- nporpammHoe odecnedenne, BKIIOYAKOIIEe
00J1b1110I HA0OP MaTeMaTHYeCKUX (PYHKIUI B TOM YHUCIe
CHCTEeMY KOMIILIOTEPHOM ajreoOpbl, OpueHTUPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJICHUSIMH U
BHU3YAJbHBIM CONPOBOKIEHHEM.

3aganue 4.
1) Haiitu npoussenenue Matpuil 4 * B, rae

A::[ﬂ —2 _3] B= j -fé)

2 —4 0 3 0
OTtBer:

_(—11 6
AH_{ 4 22)

2) Beibepute u3 criricka HUQPPOBbIE CPEICTBA, KOTOPBIE MOTYT OBITH
MIPUMEHECHBI JIJISl PeIICHSI TAHHOW 33 Ia4H.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEeHbI J1JIs1 pelieHusl JaHHOoM 3a1a4u oTHocuTcest Wolfram
Mathematica- nporpammnoe o0ecneuenune, BKIOYAIOIIEe
00J1b1110I HA0OP MaTeMaTHYeCKUX (PYHKIUI B TOM YHCIe
CHCTEMY KOMIIbIOTEPHOI aJIredpbl, OpUEHTHPOBAHHYIO HA
NMOJITOTOBKY HHTEPAKTHBHBIX TOKYMEHTOB ¢ BHIYUCIEHUSIMU U
BU3YaJIbHBIM CONPOBOKIEHHEM.

3ananue 5.
Haiitu npousBenenue marpun A * B rie

2 3
4 -1 —4

A= =11 -2

¢ e=(1 =)
OrtBer: | 14
AH'"(—E 11}
2. Boibepute u3 ciucka ¢ poBble cpecTBa, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI 1711 pELIEHMsI TaHHOW 3a/1auH.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

Otser: K ungpossiM cpeacream, KOTOpbie MOI'YT ObITh



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

NnpuMeHEeHbI JJIsl pellleHUus TaHHOM 3a1a4u oTHOcUTcss Wolfram
Mathematica- nporpaMmMHoe odecneyeHne, BKJIKYAKOIIEe
00J1b1101 HA0OpP MaTeMaTH4YeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMITIbIOTEPHOI aJIre0pbl, OpUEHTHPOBAHHYIO HA
NMOJATr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJIEHUSIMH H
BU3YAJIbHBIM CONIPOBOKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenurens 2-ro HOPsAKa MaTPUIIBI
2 5

-3 7

OtBet:29

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

OTger:

Jst Toro 4To0bl BHIYUCIUTH ONpeAeUuTe] b BTOPOro MopsiaKa
HeO0X0JUMO U3 NMPOM3BEeHHUs 3J1eMEHTOB IIABHOM IMArOHAJIH
BbIYECTh NpPOU3BeJleHHEe JJIeMEHTOB BTOPOH (M00O0OYHOM)
AHATOHAJIU

3anganue 2.

1) Haiitu onpenenures 2-ro HOPSAKa MATPUIIBI
2 3 ‘

i s

OrtBer: -22
2) OO0oCHYHTE KaK BBIYHCIUTH ONPEICIUTEIh BTOPOTO MOPSIKA.

Otser:

J1s TOro 4Tro0bl BHIYMCJIMTH ONpeleJuTe]lb BTOPOro MOPsAIKA
He00X0IMMO M3 NMPOU3BEAEHUS J1eMEHTOB IJIaBHOW TUATOHAIU
BbIYECTh NPOM3BEACHHE JJIEMEHTOB BTOpOH (1M0004HOI)
AUArOHAJIHU

3anganue 3.

1) HaiiTi onpeaenuTenb 2-ro MopsaKa MaTPUIIBI
1 —3‘

s s

OTtBer: 23

2) OOG6ocHyiTe KaK BBIYHCIUTD OMPEICIUTENb BTOPOTrO MOPSIKA.

OrBer:

J1st TOoro 4Trodbl BHIYMCJIUTH ONpee/InTe]Ib BTOPOro MopsiaKa
HE00X0UMO M3 NPOM3BEACHHS 3JIEMEHTOB IIABHOI ANMAaroHaJIN
BbIYECTh MPOM3BEJCHHE JJIEMEHTOB BTOPOil (M0004HOI)
AHATOHAJIN

3aganue 4.
1) HaiiTu onpenenuTenpb 2-ro MopsiiKa MaTPHUILbI

5s Sl
—14 -8

VK-2.3.1
YK-2.V.1
VK-2.V.3
YK-2.B.2



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

OtBert: 0
2) OO60cHYITE KaK BBIYHCIHTD OMPEIEIUTEb BTOPOrO MOPSIIKA.

Orser:

J1s TOro 4Tro0bl BHIYMCJIMTH ONpeleJuTe]lb BTOPOro MOpsaKa
Heo0X0AMMO M3 MPOU3BEIEHHs JIeMeHTOB IIABHOI THATOHAIN
BbIYeCTh MpPOM3BEJeHHE JJIEMEHTOB BTOpOi (1M0004HOIT)
AUATOHAJIH

3amanue 5.
1) Haiitu onpenenutenpb 2-ro HOPsiKa MaTPHUILBI
o 3l

10 3

OtBer: -5
2) OO0ocHYITE KaK BBIYHCIIUTH OMPEICIUTEIh BTOPOTrO MOPSIKA.

OTser:

JJis1 Toro 4ro0bl BHIYMCIUTHL ONpeAeuTe] b BTOPOro MOpsiaAKa
He00X0AUMO U3 NMPOM3BEeHHUs 3J1eMEHTOB IIABHOH IMATrOHAJIH
BbIYECTh MNpPOU3BeleHHE JJIeMEHTOB BTOpPOM (M00OO0OYHOM)
AHATOHAJIU

OIIK-3.11.1
1 2 -1
3aganue: naHa matpuua | 3 1 2
4 -2 5
Haiinure anredpanyeckue 10NOIHEHUS:
Otser: 9
12. OTtBer: -7
3. Az
OTtBeT: -5
4. A:E
Otser: 10
S. Az
OTtBer: -5
Uemy paBeH onpenenuTenb TpeyroJbHON MaTPHILIbI? OIIK-3.11.1
13. OTBeT: onpeneJuTe b TPEYroJabHONH MAaTPUIILI PaBeH
NMPOU3BEICHHUIO 3JIEMEHTOB IVIABHOM INATOHAJIH.
14 O6o3nauum Ay, A,, ..., A, — CTPOKU MATPUIBI U @y fg; e Oy - OIIK-3.1.1

JEHCTBUTENbHBIE YHUCIIA.
Ecam cymecTByeT Takoit HabOp Ymcel, Cpeid KOTOPBIX €CTh XOTs-




OBI OJTHO YMCJIO OTJIMYHOE OT HYJISI, U TIPH ATOM JIMHEHHas
KOMOHMHAIIHSI CTPOK MATPHIIBI C STUMHU YHCIIAMU paBHA HYJIEBOM
CTpOKE:
a4, + a,A, +--+a, A, =0,

rge 0 = (0,0, ...,0).
Kak B 3TOM cily4ae Ha3bIBalOTCSI CTPOKHA MAaTPHUIIbI?

OtBet: Takne cTPOKU MATPHUIILI HA3BIBAKTCH JIMHEHHO
3aBMCHMbIMU

15.

Iycth MaTpunsl A 1 Al yoBIETBOPSIOT YCIOBHIO
A'A1=AYTA=E, rae E — eauununas MaTpHlia n -ro NopsaKa.
Kak Ha3pIBatoTCs TaKue MaTpUILbI?

OtBer: Takue MaTpuIbl HA3BIBAKTCH 00PATHHIMU MATPHULIAMHU
110 OTHOILIEHHIO APYT K ApYry (Al — oOparHasi K A, u A —
o0parHas kK A1),

VYK-2.3.1
VK-2.V.1
YK-2.¥.3
VK-2.B.2

16.

3ananue 1. Haiitu marpuny X u3 ypasuenus A * X = B, rie
4= C; i) 5= (—_1?? :;)

OTBeTZl )

x=(2 )

3a,[[aHI/1612. HzaﬁTH ManI/II_I%/ X I/Ii ypaBHeHusi A * X = B, rne
4 :[_3 —4) B:GE In]

OTBer:

x=(_52

)

3ananue 3. Haiitu matpuny X u3 ypaBHenust A * X = B, rae
-1 3 -10 -7
A_(z —4) B_(M 12)
Otser:
/1 4
xX= (_3 _1)
3ananue 4. Haittu matpuny X u3 ypaBHenus A * X = B, rae
1 -2 9 6
A= B =
(3 —?) (29 1‘5‘)
Otser:
_{5 4
xX= (_2 _1)
3ananue 5. Haiitu matpuny X u3 ypasHenus 4 * X = B, rjie
1 -3 14 5
A= BE=
(2 —8) [34 12)
OrtBer:
_{5 2
X= (—3 —1)

OIK-3.71.1

17.

Kak Ha3pIBaeTcs cuctemMa anredpanyeckux ypaBHEHUH, KakJ0€ U3
KOTOPBIX SIBJISIETCS JTUHEHHBIM?

OrBer: Takas cucremMa ypaBHeHHI Ha3bIBAeTCA CHCTEMOMH
JIMHEHHBIX aJred0panyecKux ypaBHeHHU N

OIIK-3.1.1




18.

Kaxue meTosp! perieHus cucTeM JIMHEHHBIX alnredpandeckux
YpaBHEHUI BaM U3BECTHBI?

OtBer: MeToAbl pelieHUsI CHCTEM JUHEHHBIX AJredpanvdecKux
ypaBHeHuii: MeTtox Kpamepa, meton I"'aycca, MmeTon MATPUYHBIX
YPaBHeHHUii (¢ HCNOJIb30BAHNEM 00PATHOM MATPHIUbI).

OIK-3.]1.1

19.

CpaBHHTE YCIOBHUS IPUMEHEHUSI METOI0B PEIICHUSI CUCTEM
JIMHEMHBIX ypaBHeHUN. Kakoi MeTo/1 penieHrsi CUCTEMbI JTMHEUHBIX
anredpanvecKkux ypaBHEHUM MPUMEHSIOTCS B TOM Cllydae, eciu
OTIpeACTUTENIb MATPUILIBI CHCTEMBI paBeH HYIIO?

OrtBet: Ecin onpenesnre/ib MATPUIIbI CHCTEMbI PABEH HYJIIO,
TO MPUMEHSETCHA TOJIbKO METO/I HCCJIeJOBAHUSA CHCTEMbI
JIMHeHbIX YpaBHeHuii ['aycca, npyrue meroabl (MeTOx
Kpamepa u MeToa MATPUYHBIX YPABHEHHMIA) MOTYT
NPUMEHSATHCS NP YCJIOBUM, YTO MATPUIA CHCTEMbI
KBQ/IPATHAs M ONpeJeJINTeNb ee He PABEH HYJII0.

VK-2.3.1
YK-2.V.1
VK-2.V.3
VK-2.B.2

20.

CpaBHuTe ycioBus IPUMEHEHHS METOI0B PELICHUS CUCTEM
JIMHEWHBIX ypaBHEHUN. Kakoil METO PEIIEHHs] CUCTEMBI JIUHEHHBIX
areOpandeckux ypaBHEHUI PUMEHSIOTCS B TOM CIIy4ae, iy
MaTpHUILIa CUCTEMBI HE SIBIISIETCS KBaJApPATHON?

OtBet: Eciim MaTpuua cucremMbl He KBaJApaTHad (T.e.
KOJIMYeCTBO HEH3BECTHBIX U KOJINYEeCTBO YPABHEHHU I He
COBIIAJIAK0T), TO NIPUMEHSETCSH TOJAbKO METOI UCCIeI0BAHUS
CHCTeMBbI JINHeHHBbIX YpaBHeHuil ['aycca, npyrue MeToabl
(merox Kpamepa u MeToA MATPUYHBIX YPAaBHEHHI) MOTYT
NPUMEHATHCS MPH YCJIOBHHU, YTO MATPHLIA CHCTEMBbI
KBa/IPpaTHAasl U ONpee/IUTe/Ib ee He PaBeH HYJIIO.

OIK-3.11.1

21.

[Tpu KaKOM yCIIOBUH OJHOPOHAS CHCTEMA JIMHEHHBIX YpaBHEHUN
HMeEeT HEHYJIEBOE pelIeHue?

OtBer: OqHOpPOAHAA cCHCTeMa JUHEHHbIX YPABHEHUIl HMeeT
HeHyJIeBoe pellieHHe TOI/Aa H TOJbLKO TOI/a, KOrjaa eé panr
MeHbIIIe YHCJIa HeM3BeCTHBIX.

OIK-3.11.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAWHAT, B KOTOPOM
Ka)KJasi TOYKa Ha IJIOCKOCTH OIIPEAEIAETCS IBYMs YHCIaMU -
MOJIAPHBIM YTJIOM U HOJISIPHBIM paguycom?

Otser: Takas cucTeMa KOOPAMHAT HA3BIBACTCS MOJISPHOM
CHCTEMOM KOOPAHHAT.

OITK-3.11.1

23.

Kak HazpIBaeTcs cuctemMa KOOpIANHAT, B KOTOPOH Ka)kJ1asi TOUKa B
MPOCTPAHCTBE ONpeaenseTcs Tpems unciamu - (I, 6, ¢), rae r—
panuyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YIIIbI
COOTBETCTBEHHO?

OtBer: Takas cucreMa KOOPpAUHAT Ha3bIBaeTcs chepuyecKoit
CHCTEMOI KOOP/AUHAT.

OIK-3.11.1

24.

Uro Takoe BekTOp?
OtBer: BekTOpPOM Ha3bIBaeTCsl HANPABJIEHHBIN 0TPE30K.

OIIK-3./1.1

25.

Kaxk Ha3biBaeTcst BEKTOpP, Ha4a10 KOTOPOr'O COBIAJIAET C €r0
KOHIIOM?

OTtBer: BekTOp, HAYaJ10 KOTOPOI'0 COBNAIAET C €r0 KOHI[OM,
HAa3bIBAETCS HYJEBbIM BEKTOPOM.

OIIK-3./1.1

26.

[To xakoil popmyre onpenensieTcs: CKaIpHOE MPOU3BEICHNE
BEKTOpPOB?

VK-2.3.1
YK-2.V.1




OTtBet: CrajJsipHOe NPOoM3BeAeHHE BEKTOPOB ONpeae/isieTcs 1mo
dopmyae |d| = |b| * cosa

YK-2.¥.3
VK-2.B.2

27.

[To xakoil popmyse BBIYUCIAETCS CKaIsIPHOE MPOU3BEICHIE

BEKTOPOB @ H b , €CIIM H3BECTHBI KOOPAMHATHI BEKTOPOB B
nekaptoBoii cucteme (B cucteme : 0X, 0y, 0z)

OtBer: CkajnsipHoe NMpou3Be/ieHHEe BEKTOPOB ONMpeaessieTcsi mo
(l)opMy‘]Ie a.t' b.?(' + a}'b}' + aHbH

OIK-3.11.1

28.

ITo kakoit popmyIie BEIYUCISETCS BEKTOPHOE IPOU3BEACHNE
BEKTOPOB, €CJIM U3BECTHBI X KOOPJAUHATHI B IEKAPTOBON CUCTEME
koopauHar (X, Y, 2)?
OtBer: BekTOpHOE NpOM3BEAeHHE BEKTOPOB OINPeEAeIseTCs 10
¢popmye

i j k

M %

X2 Y2 I

OIIK-3.]1.1

29.

ITo xakoii popmyIie onpenenseTcs MOAYIJIb BEKTOPHOTO
IIPOU3BEIECHUS BEKTOPOB?
OtBer: BesimunHa Moy 151 BEeKTOPHOIO NPOU3BEACHUS

BEKTOPOB onpenesiercs o opmyae |dl = |b| = sin(ab)

OIK-3.11.1

30.

UeMy paBHO pacCTOSIHHE OT TOYKH J0 MPSIMOii?
Otger: PaccTosiHue OT TOUKH /10 IPSIMOii PABHO IITHHE
nepneHANKYJIsIpa, ONyIIEeHHOr0 U3 IAHHOI TOYKH HA MPSAMYI0.

OIK-3.11.1

31.

3ananue 1. CocraBUTh ypaBHEHUE MpPsIMON MpOXOJAlIe uepe3
x+2 v—9

Touky M(2,4) v nepueHIUKyISIPHON IPIMOii Y = Y

OTBer 3ammcaTh B BHUJAE YpPaBHEHHsS TMPSMOW C  YIJIOBBIM

kod¢h uleHToM

Otser:

¥y=-1,25x+6,5

3aganue 2. COCTaBUTh ypaBHEHHE NPSMON MpPOXOASILIEH uepes
TOYKY M(1,—4) " MIEPIEHIUKYIIAPHOU psIMON
—4x—5y+14=0,

OTBer 3ammcaTh B BHUJAE YpPaBHEHHsS TPSMOW C  YIJIOBBIM
ko3¢ uLreHTOM

OrBer:

¥=1,25x—5,25

3amaane 3. CoCTaBUTh ypaBHEHHE MPSMON MPOXOMAAIICH uepes
x+le  y—9

touky M(—1,—3) u napaiensHOi IpsMoit

—4 -5
OTBer 3ammcaTh B BHUJAC YPAaBHEHHS TPSMOW C  YIJIOBBIM
KO3 pHLIEHTOM
Otser:

¥y=1,25x—1,75

3aganne 4. CocTaBUTh ypaBHEHUE MPSMOM MNPOXOAAIIeH uepes

VK-2.3.1
YK-2.V.1
YK-2.V.3
VK-2.B.2




touky M(1,—1) u nepnenaukynsapHOit psimoit ¥ = —5x + 2.
OtBer 3ammcarth B BHJAC YPaBHEHHS MPSAMOW C  YIJIOBBIM
ko3¢ hunreHToM

Orser:

¥y=02x—1,2

3aganne 5. CoCTaBUTh ypaBHEHUE MPSMON MPOXOASIICH uepes

. X+l y—6
touky M(3,1) 1 nepueHUKYIAPHOMN IPIMOI —5 = —4
OtBer 3amucatb B BHUJE YpPaBHEHUS TMPSMOH C  YIJIOBBIM
kod(purmenTomMm
OrtBer:

¥y=-1,25x+4,75

32.

KakuM ypaBHEHHEM ONHUCHIBACTCS IFIOCKOCTh B JICKAPTOBBIX
KoopauHatax (X, Y, z)?

OtBeT: B 1ekapTOBBIX KOOPAUHATAX YPABHEHHE MJIOCKOCTH
(KaHOHMYeCKOe YPaBHEHHUE MJI0CKOCTH)
Ax+By+Cz+D=0

OIK-3.11.1

33.

Chopmynupyiite  HeoOXoAMMOE M JOCTaTOYHOE  yCIIOBHE
MapauIeTbHOCTH MPSIMOM U TJIOCKOCTH.

OTtBer:

Jlas Toro, 4ro0bl mMpsiMasi U IJIOCKOCTL ObLIM NapaJlieJbHbl,
HeO0X0JAMMO M [0CTATOYHO, YTOObBI BEKTOP HOPMAJIH K
IUVIOCKOCTM ¥ HANpaBJSIOIIMA  BEKTOpP MNpPsAMOA ObLIH
nepneHANuKYJIsIpHbI.

OIK-3.11.1

34.

KakuMm ypaBHEHHEM ONMCHIBaeTCA MpsMas, NPOXOASIIas uepes
Touky (Xo, Yo, Zo) M WHMEIOIIAs HaIpaBISIOIUNA BEKTOp C
koopauratamu (I, m, n)?

OTBeT: YpaBHeHHe NPSIMOM, MPOXO/sileil Yepe3 TOUYKY (Xo, Yo,
Z0) ¥ UMeIOLasi HANPABJSIIOIMIA BeKTOp ¢ Koopaunatamub (1,

m, N) UMeeT BU x_:” =%
m n

VYK-2.3.1
YK-2.V.1
YK-2.¥V.3
VK-2.B.2

35.

Kaxum YPaBHCHUECM OIMHUCBIBACTCA IPAMad, IpOXoAalias 9€pe3 ABC
TOYKH (X1, Y1, Z1) U (X2, Y2, Z2)?

OTtBeT: YpaBHeHue NPSIMOM, NPOXOAsIIeil Yepe3 ABe TOYKH (X1,
X—Xl — }'—}'1 — 3'—31
¥|TEF ¥IU¥L E37E)

Y1, Z1) | (X2, Y2, Z2) AMeeT BH]

OITK-3.11.1

36.

Kakum 06pa3oM MOKHO 33/1aTh MPSIMYIO C IOMOIIBIO IBYX
IJI0CKOCTEN?

OTBer: YpaBHeHHE ABYX NepeCeKaIIMXCH MJIOCKOCTEH — 3TO
YPaBHEHUE NIPAMOil B IPOCTPAHCTBE

OITK-3.11.1

37.

C noMo1pio Kakoit (popMysibl MOKHO HAMTH yroi MexIy

pSAMBIMU?

OtBeT: yroJ Me:xay NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI
aysag

e ia, A€ @ M @3 — HANpaBJIsIOLMe BEKTOPbI
1 2

CosS@ =

NPAMBIX

OIIK-3./1.1




38.

Hopwmais k mtockoctu umeet koopaunatsl (A, B, C); koopauHaTh
HarpasJstomero Bekropa npsimoit (I,m,n)/

C nmoMomipro Kakoi (GopMyIibl MOKHO HAaWTH YTOJI MEXY TIPSIMOM U
MIJIOCKOCTHIO?

OTBeT: YyroJ Me:xay npsiMmo M NJI0CKOCTHI0O MOKHO HAWTH U3

(popmy.ibl

. |Al + Bm + Cn|
sing =

\-"I}l: + B2 + o2 ,,“."32 + mZ + nZ

VYK-2.3.1
VK-2.V.1
YK-2.¥.3
VK-2.B.2

39.

ITo kako#t GpopmyIie MOXKHO ONPENEIUTh PACCTOSHUE OT TOYKH JI0
IIJIOCKOCTH?

OrBer: PaccTosiHHE OT TOYKH 10 IIOCKOCTH PABHO
| A+ By + €z, +D|
VASrEE i CT
(Xo, Yo, Zo) KOOPAMHATHI TOUKH.

, rre (A, B, C)- koopiuHaThl HOpMaJH K IIOCKOCTH;

OIIK-3.]1.1

40.

Hamummre kaHOHHYECKOe YpaBHCHHE JJLIMIICA.

OtBet: Kanonnveckoe YPABHCHHE 3JIJIMIICA UMECT BU/I
2 z

x ¥

0

OIK-3.71.1

41.

Hanumure kaHoHMYECKOe ypaBHEHHE TUIIEPOOPHI.

OtBer: KanoHMYecKkoe ypaBHeHHe rUIIepO0JIbI HMeeT BUJ
2z z

X ¥ 1

a? b?

OIK-3.11.1

42.

Hanummre kanHoHM4ecKkoe ypaBHEHHUE Mapadoibl.
OtBer: KanoHu4eckoe ypaBHeHUe Mapado/ibl UMeeT BU/L
v =2px

OIK-3.11.1

Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3adeta / qudd. 3auera

Ne i/t

[Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHbIM MJIJAHOM HE NPEAYCMOTPEHO

[lepeuenp TeM [ KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No 1i/m [TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcOBOIl pabOThI
Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

Ne
/i

[TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

HWHJWKATOpa

Kon

TunoBoi BapuaHT TECTOB
1 cemectp
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[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Cucrema coBmectHa | 1)  Goubiie 1 OIIK-3.1.1
TOT/Ia U TOJIBKO TOTZA, | 2)  PaHr MAaTPHUIbI CHCTEMbI PaBeH
KOrza... PaHry paciIiMpeHHO MaTpPHIIbI
CHCTEMBbI
3) panr pasen 0
4)  panr paseH |
OrtBer: 2)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
NPaBUIBHBI OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
JI71si BEKTOpOB @ 1 b | 1) BeKTOpHI MepHEeHMKYISPHBI VYK-2.3.1
YK-2.V.1
BEIIONHSIOTCS 2) BEKTOPbI MapajLIeIbHbI VK2V 3
YCIIOBHS: 3) BekTOppl HE MOryT Jiekarh Ha ojHoil | YK-2.B.2
IPSAMOM
by by b 4) BeKTOpBI JIeKAT Ha OJHOW TNPAMOIi
Qx Ay Az OtBer:2) 4)
roraa.... (Muctpykuus: IlpounTaiite TEKCT, BBIOEpHUTE
NpaBUJIbHBIE BAPHAHTHI OTBETOB W 3aIHIIUTE
apryMEHTHI, 000CHOBBIBAIOIIHE BBIOOD
OTBETOB)
Bekropnoe 1)  komMHeapHOW IUIocKocTH, B kotopoi | OITK-3./1.1
MIPOU3BEICHNE JIeKAT MEPEMHOKAEMBIE BEKTOPA
BEKTOPOB d I B — 510 2) NepNeHIUKYJISPHbIH TJIOCKOCTH, B
KOTOpPO# JIe:kaT IepeMHOKaeMble
BEKTOD... BEKTOpPbI
3)  wHynesoi
4)  coBmaaaroIIHii c OHUM nu3

NEPCMHOKACMBIX BEKTOPOB

OtBet: 2)




(Muctpykuus: IIpounrtaiiTe TeKkcT, BbHIOEpHTE

IIPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

Paccrositure OT TOYKH 1) |Axg+Byg+C| OIIK-3./1.1
A2+ R2 a2+ 2
JI0 TUIOCKOCTU MOXHO VATHBVATHC
BBIYHCIIUTH o 2) A "A.+B,B.+C, Cs
[ [
bopmyie. .. \Jlﬂf+ﬂf+cf-u|ﬂ§+ﬁ'§+c§
3) |A$u+B}’u+CZu+D|
VAZ+BZ+C2
4) |Am+Bn+Cp|
VAT +ET +C7 [ m® +n® 4p*
Otget: 3)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
MPaBUJILHBIN OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
I'eomerpuueckoe 1)  rumnepOosoi OIIK-3.J1.1
MECTO TOYEK .
2)  mapaboJoit
MJIOCKOCTH, cymma
paccTosHuit or| 3)  OKPYKHOCTBIO
KOKIOH M3 KOTOPBIX | 4)  3pammcom
a0 ABYX JaHHBIX
. | OtBer: 4)
TOYEK ITOU
[UIOCKOCTH ects | (MuaCTpYKIIMs: [IpounTaiiTe TEKCT, BHIOCPUTE
BeJTMYMHA MPaBUJIBHBIN OTBET W 3AlMIINTE APTYMEHTHI,
[IOCTOSIHHAS, 000CHOBBIBAIOIIHE BEIOOP OTBETA)
Ha3bIBaeTCH. ..
Haittu yPaBHEHHUE 1) x+1  y-2  z—4 VK-2.3.1
-3 7 4 VK-2.V.1

IPSIMOH, MPOXOIALIEH

YK-2.¥.3




yepes TOUKY | D) *+l y+2  z+4 VK-2.B.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
IIPABWJIbHBIM OTBET W 3alUIIUTE APTyMEHTHI,
000CHOBBIBAIOIIHNE BEIOOP OTBETA)
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-3.1.1
JIMHEHHBIX YPaBHEHHUU 2)  x=0,y=1,z=- 2
METOZIOM l'aycca
2x —y + 3z =-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otger: 1)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOSpHTE
[IPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
11 | Beruuciuth 1) (_1 _5) OIIK-3./1.1
7 2
2 -1y /1 -2 2 72
G 2G5 2 Lo
o 0
3y ()
7 2
9 (L 5
Otget: 1)

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

000CHOBBIBAIOIIME BBIOOP OTBETA)




12 | Jlana matpuna 1) Qs YK-2.3.1
YK-2.V.1
YK-2.¥.3
2) —a
S ) 12 VK-2.B.2
fyq  Aazl’
3) Qu
E€ anreGpanueckoe 4)  —ay
JIOTIOJIHEHHUE Asy
OrtBer: 2)
paBHoO...
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWIbHBIM OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
13 | Marpuna ATl 1) At-axA-at OIIK-3.]1.1
Ha3bIBAETCSl 0OpaTHOI ) Al-Az1
matpune A, eciu
“1.4—a4.4-1—
BBIMTOTHAETCS YCIIOBUE 3 A A=4-4"=E
4 At-4=0
Ortser: 3)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBIOEPHUTE
[IPaBWIbHBIM OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
14 CKaﬂprHI)IM 1) |c_£| |E| ArCCOS o OHK'3I{1
MIPOU3BEIEHUEM JBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBaeTCA 3) |E||E| cos
YHCIIO, PABHOE. ..
4) |c_£||b|tga:
Otget: 3)
(Muctpykuus: IIpountaiiTe TEKCT, BHIOEpUTE
IIPABWIBHBII OTBET M 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
15 | Yemy pasio | 1) O OIIK-3.J1.1




CMEIIaHHOE 2) 1
IPOM3BEACHUE
P 3) -2
BEKTOPOB
=77 = 4 2
aba )
OrBer: 1)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBHIOEpHUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16 | YpaBuenue mpsamon, | 1) (x—a)+(v—>b)=0 OIIK-3.]1.1
MPOXOJAIIEH  Yepe3 2) Yoy _ xxm
IBE TOYKH MOXKHO ¥rory o s
COCTaBUTH 10 3) A[x — xD) + B[V_ }rﬂ:] =0
dopmyre...
4) F_}’n:k(x_xuj
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(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWJIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
17 | 'eomerpuueckoe 1) Ilapabomy OIIK-3./1.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
SKCLIEHTpUCHTET € >1 3)  rumepGoxy
npeJcTaBIIsieT co0oi 4)  swmnc
Otset: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBIOEpHUTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
18 c 1) neHCTBUTEIBHOM OCBIO OIIK-3./1.1
OtHouieHue —
a

2) aCHUMIITOTOM




Ha3bIBACTCH. .. 3) JIKCIEHTPUCUTETOM
4) (oKaIbHBIM PAIHLYCOM
Ortser: 3)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
NPaBWIBHBI OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
19 | Haiitru  ypaBHeHwme 1) x+l  y-2  z—4 OIIK-3./1.1
. . 3 -2 -4
IPSIMOH, MPOXOIAIIEH
x+1 y+2 z+4
qyepes TOUKY | ) =" =
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 3allUIIMTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
20 | Ompemenuts  kakoe | 1) x~+y~-8x=0 OIIK-3./1.1
ypaBHEHUE JTMHAN P —
2) X:'_\,'IES_}F'
COOTBETCTBYET 3
napatorre. . 3) -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
Otset: 4)
(Muctpykumst: IIpountaiiTe TEKCT, BBIOEpPHUTE
NPaBUIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
21 | Pemuth cucremy | 1) x=0,y=1, z=-2 OIIK-3./1.1

JIMHEUHBIX YPaBHEHUU

METOJIOM l'aycca

2) x=0,y=-1,z=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: [Ipountaiite TEKCT, BhIOSPUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

22

Brauciautb

)63

OtBet: 2)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
IIPABWIBHBIM OTBET U 3alUIIUTE apryMEHTHI,

000CHOBBIBAIOLIHE BEIOOP OTBETA)

OIK-3.71.1

23

Kaxkas n3 TOYEK
JEKUT HA MPSMOH y =

—2X +1?

1) ©:3)

2) (-1;3)

3) (23)

4) (2,5

Otget: 2) 4)

(Muctpyknus: IlpouunTaiite TEeKCT, BBIOEpHUTE
IIPaBUJIbHBIE BApUAHThl OTBETOB U 3AIMIINTE
BBIOOD

apryMEHTHI, 000CHOBBIBAIOLINE

OTBETOB)

OIK-3.11.1

24

[Mpsmasty = 2x + 5

obpazyer ¢

1) w9
2) 19(-2)

OIIK-3.4.1




IIOJIOXKUTCJIIBHBIM
HaIlpaBJICHUEM OCH

OX yroin a, paBHBIl. ..

3) arctg(2)

4) w9(Q)
Ortser: 3)
WNucrpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

25 | Vron MEX]T - ‘ 1-5 OIIK-3.]1.1
Y 1) tee 1+1+5 a
MPSIMBIMU
3-1
y=x+1y=5+3 2) tg{p:‘l+2:—5
onpenenseTcs o )
. 3 tge= ‘3_—_5}
bopmyne: 1+1+(-5)
_ | 3-s
4 we= ‘1+155
Otger: 1)
Wuctpykuus: IlpounrtaiiTe Tekct, BpIOepuUTe
MPaBUJIBHBII OTBET W 3alUIIMTE apTryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
26 | ITpwm perieHnn 1) 5 3‘ OIIK-3./1.1
a8 7
CHUCTEMBbl  JIMHEWHBIX
o 1 3 ‘
aBHEHUI
yp 2) 4 _7
{ xy+3x, =5
4x, —Tx, =18 fo 3) 5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIpEICITUTEh A 4) 1 5‘
4 3
MMEET BU]I:
OtBet: 2)

Wnctpykuus: Ilpountaiite Tekct, BhIOEpUTE
MIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




27 | Ilpu pelieHnn 1) (2;-1) OIIK-3./1.1
CHUCTEMbI  JIMHEHHBIX 2) wmeron Kpamepa HenmpuMeHHM
ypaBHEHHIA 3) (1,2
{xl—I- 2x,=10 4) (2;1)
Boren =1 Otger: 2)
METOIOM Kpawtepa Wuctpykuus: IlpounTaiiTe TEKCT, BhIOEpUTE
TOMYHCH OTBET - NPaBUIBHBIN OTBET M 3alUIIMTE apryMEHTBHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
28 | Pemuth cucTeMy 1) (1;0;0) OIIK-3./1.1
JMHEHHBIX YpaBHCHUI 2) (0;1;0)
meromoM Kpamepa: 3) (0;0;1)
X, tx;—x3=0 4) (1;0;1)
[ffl__zii ii: ; g Otget: 4)
Wuctpykuus: IlpounrtaiiTe Tekct, BhIOepuUTe
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOp OTBETA)
29 | IlokasarenbHas 1) \Ze i OIIK-3.1.1
(opMa KOMILIEKCHOTO _ 3m
2) V2e'®
qrcia -
z=-1+ i umeer BUL; 3) V2e'™
4) +2e 5
OtBet: 2)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUWIBHBIN OTBET W 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
30 | Moaynb 1) 0 OIIK-3.J1.1
KOMIUIEKCHOTO YHCTIa 2) 1
Z = —i paBeH: 3) 2
4) 5
OrtBer: 2)

Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
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(ITpounTaiiTe TEKCT M 3aMMILIUTE Pa3BEPHYTHIN
000CHOBAHHBII OTBET).

OHeHI/IBaHI/Ie TECCTOBBLIX 3a]:[aHI/II\/'IZ

- 3amaHue KOMOWHHPOBAHHOTO THIIA C BBIOOPOM OJIHOTO BEPHOTO OTBETa M3 YETHIPEX
MIPEIOKEHHBIX 1 000OCHOBAaHUEM BBIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUIBHO yKa3aHa Iudpa
U TPHUBEICHBl KOHKPETHBIC apryMEHThI, HCIOJb3yeMble TIpU BbIOOpPEe oTBeTa. I[lojHOe
COBIIAZICHHEC C BepHI)IM OTBETOM OILICHUBACTCS 1 6aJ'IJ'IOM, HeBepHBIfI OTBECT UJIN €T0 OTC}’TCTBI/IG —
0 6am10B.

- 33}13HI/I€ KOM6I/IHI/IpOBaHHOFO THIIA C BI)I60pOM HCCKOJIBKHUX BapI/IaHTOB OTBCTA U3
NPE/UIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHMEM BBIOOpA CUMUTACTCS BEPHBIM, €CJIHM MPABUIBHO
yKa3zaHbl IUGPH U MPUBEACHbI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIe IIPU BHIOOPE OTBETOB.



ITonHOC COBIIAACHUEC C BCPHBIM OTBCTOM OLCHUBACTCA 1 63.JIHOM, CCJIM JOMMYIICHLL OIIMOKK WIIN
OTBET OTCYTCTBYET — () O6asoB.

- 3agaHue 3aKphITOTO THIIA HA YCTAHOBJICHHE COOTBETCTBUSI CUHMTAETCSl BEPHBIM, €CIU
YCTaHOBJIEHBI BCE COOTBETCTBUS (IIO3MLMH W3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C
NO3ULMSAMH Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 6amiom,
HEBEPHBII OTBET WM ero oTcyTcTBUE — 0 Oayuios

- 3a):[aHHe OTKPBITOT'O TUIIA C PA3BCPHYTBIM OTBECTOM CUHUTACTCA BCPHBIM, €CJIM OTBCT COBIIAAACT
C JTAJOHHBIM IO COAEPKAHMIO M TMOJHOTE. [IpaBMIBHBINA OTBET 3a 3aJaHHE OICHUBAETCS B 3
Oaia, eciM JIOMyHIeHa OjHA OmKMOKa \ HETOYHOCTh \ OTBET NpaBHIbHBIA, HO HE MOJHBIN - 1
Oat, eciu omyiieHo oosee 1 ommOKu \ OTBET HeNpaBUWIIBHBIH \ 0TBET OTCYTCTBYET — O OAILIOB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOU (HOpPMBI
00yd4eHus1, mpeacTaBlIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne /i ITepeueHb KOHTPOJIBHBIX PabOT
1 Jluneiinas anreOpa
2 AHanuTuyeckas reoMeTpusl
10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS

WHAUKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCA B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, perimamMeHTUPYIOIUX TMOPSAOK W MPOUEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromuxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00y4aroIMUXCsl 10 OCBOSHUIO IUCIUIITUHbBI

Llenbto MUCHUIUIMHBL SBJISETCS — MOJIYyYEHHE CTYJEHTaMM HEOOXOAMMBIX 3HAHUH,
YMEHUI M HAaBBIKOB B 00JACTH aHAJUTUYECKOW I€OMETPUM U JIMHEHHOM anreOpshl, pa3BUTHE
IIPOCTPAHCTBEHHOI'O IPEJICTABICHUSI CTYACHTA; BOOOpPa)XEHMS; JOTMYECKMX U  CUETHBIX
CMOCOOHOCTEH; OpPraHM30BAaHHOCTH MpPU NPOBEIEHUH OOJbIIEro oO0beMa BBIYHUCICHUH;
WCIOJIb30BaHUSl MATEMAaTUKU JUIsl PEIIEHUS KOHKPETHBIX 3ajad, 00ecleyeHHe OCHOBBI IS
IIPUMEHEHHSI MaTEMaTHYECKMX METOJIOB MCCIIEIOBAHUS, MOJAEIUPOBAHUS, IIPOECKTUPOBAHNUS,
ONMMpAIOUIYIOCd Ha JaHHYI0 JUCHUUIUIMHY, KOTOpbIE WIparoT Bce OONbIIyI0 pPOjib B
COBPEMEHHOM HAyKE U TEXHUKE.

11.1. Meroanueckue ykazaHUsl JUJIi OOYYalOIIUXCS MO OCBOEHHUIO JIEKIIMOHHOTO
MaTtepuaia

OcHOBHOE Ha3HAY€HHUE JIEKIIMOHHOTO MaTepuala — JOrMYeCKH CTPOHHOE, CUCTEMHOE,
ri1y0oKoe M CHOE M3J0XKeHue ydyeOHoro marepuana. HazHaueHue COBpEeMEHHOH JEKIMH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI OJYYUTh BCIO MHQOPMAIIUIO 110 TEME, & B OCBOCHUU
¢GbyHIaMEeHTaIBHBIX NpPOOJeM JUCLUUIUIMHBL, METOAOB HAY4YHOTO IO3HAHMs, HOBEHIINX
JOCTUKEHUM HaydHOH MbIciH. B yueOHOM mporiecce JNeKIus BBIMOIHIET METO10JI0TMUECKYIO,
OpPraHU3alMOHHYI0 M HWHGOpPMAlMOHHYIO (YHKIMH. JIeKuus pacKpblBaeT MNOHITUHHBIN
anmapaT KOHKpPETHOM oOiacTu 3HaHuA, €€ NpoOJeMbl, JAaeT LEeNbHOE MPEICTaBICHUE O
JUCLUIUIMHE, TOKa3bIBAET B3aUMOCBA3b C APYTUMH JUCLUILIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOEHUHU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuaia;

— IIOJIyYEHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUMN, YPOBEHb
KOTOPBIX ONpPEAEIAETCS 1EIEBOI YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— MOJIy4€HHUE OIbITa TBOPUECKON pabOThl COBMECTHO C IIPENoAaBaTeleM;

— pa3BUTHE TNPOPECCHOHAIBHO-IETIOBBIX KauecTB, JIOOBU K TpPEeaMeTy ¢
CaMOCTOATEIIEHOT'O TBOPYECKOTO MBIIIIJIEHUS.




— TOSABJICHME HEOOXOIMMOIro HHTEpeca, HEOOXOOUMOro JJsl CaMOCTOSITEIbHOM
paboTHI;

— IIOJIyYEHUE 3HAHUI O COBPEMEHHOM YPOBHE Da3BUTUS HAYKU M TEXHUKU U O
MIPOTHO3€ UX PAa3BUTHS HA ONVDKANIINE TOIbI,

— HAY4UTBhCS METOAMYECKH 00pabaThiBaTh MaTepHall (BBLAEIATH IVIABHBIE MBICIH U
IIOJIOKEHHSA, TPUXOJUTh K KOHKDETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IM4YHBIX
(bopmyIHpOBKax);

— IOJy4YEeHUE TOYHOIO MOHUMAHUS BCEX HEOOXOUMBIX TEPMUHOB U MOHITUH.

JICKUMOHHBI MaTepual MOXET CONPOBOXKIATHCS JEMOHCTpAaLUEd CIIaioB H
MCIOJIB30BAHUEM DPAa3/aTOYHOIO MaTepuana MpU TNPOBEACHHH KOPOTKHX JHUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHUS OTAEJbHBIX TEMATUK 10 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHusl JJEKIIHOHHOIO MaTepuaa:
— Onpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @®OopMyIMpOBKa TEOPEMBL.
— Jloka3aTeabCTBO TEOPEMBI.
— HMnmoctpupyroiue npumepsl.

11.2. Meroauueckue ykazaHus Uil OOydYalOIIUXCS MO  MPOXOKICHHUIO
MPAKTUYECKUX 3aHITUI

[IpakTuueckoe 3aHATHE SABISETCS OAHOW U3 OCHOBHBIX (hOpPM OpraHU3aluu y4eOHOTO
mpouecca, 3akjlo4Yarollelics B BBIIOJHEHUU OOYy4yalOUMMHCS TOJ  PYKOBOJICTBOM
mpenojaBaTelis KOMIUIEKca y4eOHBIX 3a/laHui C IIeNIbI0 YCBOGHHUS HAyYHO-TEOPETUUYECKHX
OCHOB y4eOHOW JWCHUIUIMHBI, TPUOOPETEHHsI YMEHHH ¥ HaBBIKOB, OIBITa TBOPYECKOMH
JeSITEIbHOCTH.

Llenpto mpakTHYECKOro 3aHATHS JUid  OOydarollerocs SBJIsIETCS  IPUBUTHE
oOyuarolemMcsi yMEHUH U HaBBIKOB MTPAKTUYECKON JEATEIbHOCTH MO U3Yy4aeMOM JUCLHUIIINHE.

[Inanupyemble pe3ynbTaThl IPU OCBOEHUHU O0YyYaIOUIEMCsI IPAKTUYECKUX 3aHITHIMA:

— 3aKperieHue, YriyOJaeHue, paclIMpeHue W JeTalu3alus 3HAHUN TpH pelIeHUH
KOHKPETHBIX 3a/a4;

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

— OBJIaJICHUE HOBBIMH METOJaMU W METOJAMKAMH HM3YyU€HHUS KOHKPETHOW y4eOHOI
JTUCLUTIIUHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS MOJYYEHHBIX 3HAHUW IS
BBITTIOTHEHUS 3aIaHUH;

— obecreyeHne palloOHAIBHOTO COYEeTaHUs KOJJIEKTUBHON U MHAUBHIYaTbHOU (hopm
o0OyueHusl.
@YHKINN TPAKTUYECKUX 3aHATUM:

— IO3HaBaTelbHAas;

— pa3BHBAIOILAS;

— BOCHHTATEIbHAs.

[lo xapakTepy BBINOJHSIEMbIX O0yYaroIIMMCS 3aJaHUN IO MPAKTUYECKUM 3aHATUSAM
MO/IPA3AEIIAIOTCS Ha:

— O3HAaKOMUTEJIbHbIE, TPOBOJUMBIE C LEJIbI0 3aKPEIJICHUS ¥ KOHKPETHU3alUH
M3Y4YEHHOT'O TEOPETUUYECKOTO MaTepuaa;

— aHAJUTUYECKHE, CTaBAIIME CBOEH 1eNbl0 MOJy4YeHHe HOBOW HMHpOpManMu Ha
OCHOBE (hOpMAIN30BAaHHBIX METOJIOB;

— TBOpYECKHE, CBsA3aHHBIE C TOJyYE€HHEM HOBOM  HMHPOpMaUM  MyTeM
CaMOCTOSITENIbHO BBIOPAHHBIX MOIX0JI0B K PELICHUIO 3a/ay.



@opMBI OpraHu3alUy TMPAKTUYECKUX 3aHATHI omnpeaenstorcs B coOOTBETCTBUU CO
cnenupuIecKkuMu 0COOCHHOCTSAMH Y4eOHOM TUCIUIIIMHBI U 1elssMu oOydeHus. OHU MOTyT
MIPOBOMTHCS:

— B HHTEpPAaKTHBHOW (Qopme (pelieHue CUTYallMOHHBIX 3a/ad, 3aHATHS 10
MOJICIUPOBAHUIO  pEaJbHBIX  YCIIOBUM, JICJIOBBIE WIPHI, WIPOBOE IPOEKTUPOBAHUE,
MMUTAIIMOHHBIC 3aHATHS, BBIC3JHBIC 3aHATHS B OpraHu3anuu (MpeAnpusTHs), IerI0Bas
yueOHasi urpa, poJyieBass Wrpa, ICHXOJIOTUYECKUN TPEHHUHT, KEWC, MO3TOBOH IITypM,
TPYIIIOBBIE TUCKYCCHH);

— B HE MHTEPAKTUBHOHN (hopMe (BBITIOJHEHUE YIIPAKHCHHA, PEIICHUE TUIIOBBIX 3a/1a4,
pelieHre CUTYallMOHHBIX 3a7a4 U JPYroe).

Meroanka npoBeIeHUS MTPAKTUYECKOTO 3aHIATHS MOXKET OBITh PA3IUYHOM, TPH ATOM
Ba)KHO JIOCTIIKEHHUE OOIIEH 1eIH JUCIUTLINHBL.

TpeOGoBaHuUs K TPOBEICHUIO TPAKTUYECKUX 3aHIATUM

IIpakTHyeckue 3aHATHA HAYUMHAIOTCA C 3al0MCH B OKypHal HpenojaBaTess
MPUCYTCTBYIONIUX CTYACHTOB. 3aTeM OOBSABISACTCS TEMa MPAKTHUECKUX 3aHATHA.

[IpenonaBaTens yuTaeT ycjaoBHE 3aJayd M IpeularaeT CTYAEHTaM CaMOCTOSITENIBHO
PeIuTh 3a7a4dy, UCIIONb3Ys 3HAHUS, TOJTYYCHHBIE CTYIEHTOM Ha JieKuuu. CTyqeHT, KOTOPBINA
NEPBBIM PELIW 3ajiauy, BbI3BIBAETCS K JOCKE. B ciydae 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) TEepeBOATCS B OOHYCHl (kKadectBo) oT O mo 5 OamioB. DT OOHYCHI
N00aBIIAIOTCS K 0011el cymMMe 6aJuIoB B paMKaxX MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaM BbIIAeTCs JOMallHee 3a/JaHue B BUAC 3a/ad, KOTOpPbIE OHH CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroanueckue  ykazaHus Uil OOydarolUXCs MO  MPOXOXKIACHUIO
CaMOCTOSITENTbHOU PabOTHI

B Xo071€ BBINOJIHEHUS CaMOCTOSITEILHON paObOThI, 00YYAOLIHICS BHIOJIHSACT paboTy 10
3aJIaHUIO U TIPH METOJIMYECKOM PYKOBOJICTBE TPEIIOAaBaTelsi, HO 0€3 ero HEermoCpPeJICTBEHHOTO
y4YaCTHS.

Jlia oOyuyaromuxcst o 3a04HO popme oOyueHusi, caMocTosATeIbHasE paboTa MOKET
BKJIIOYATH B ce0s KOHTPOJIBHYIO paboTy.

B mporiecce BhINOTHEHUST CaMOCTOATENHEHON paboThI, y oOydaromerocs GopmMupyercs
1enecoo0pa3Hoe TIaHUPOBaHHWE pabodyero BpPEMEHH, KOTOpPOE MO3BOJSIET MM pPa3BUBATh
YMEHHS W HaBBIKM B YCBOCHWUW M CUCTEMATH3AIMH MPHOOPETAEMBIX 3HAHHM, 00eCTrieunBaeT
BBICOKHI ypOBEHb YCHEBAEMOCTH B TMEpUOA OOyUYEHHUsS, IOMOTaeT TMOJYYUTh HABBIKU
MOBBIIIEHUS MTPOGECCHOHATHHOTO YPOBHSI.

MeToauYecKUMH  MaTepuaiaMi, HANpPaBISIOMIMMH  CaMOCTOSTEIIEHYIO  paboTy
00yUaIOIIUX CSISBISIIOTCS:

— y4e0HO-METOIUIECCKII MaTepHrall IO JUCITUILTAHE.

11.4. Meroauyeckue ykazaHusl Il OOy4YalOIIMXCA MO MPOXOKIACHUIO TEKYIIETO
KOHTpOJISL YCIIEBAEMOCTH.

Texkymuil KOHTpOJIb yCIIEBAEMOCTH IPEAYCMATPUBAECT KOHTPOJIb KA4eCTBA 3HAHWUU
00yYaroImuxcs, OCyIIECTBIIEMOr0 B TEUEHHE CEMECTpa C LEJIbI0 OLEHUBAHUS X0J]a OCBOCHUS
JTVCLUTIIINHBL.

B Teuenmne cemectpa B cucreMe auctaHimonHoro oOyuyenus I['YAII B dopme
TECTUPOBAHUSI MPOBOAATCS JIBE IPOBEPOUYHBIE pabOThl MO pEHIeHHIO 3ajad U  OJIMH
TEOPETUYECKUN OIpoc (IepedeHb BOIMPOCOB Il TECTOB pa3MmelleH B «baHke BOMpPOCOB» B
cucTteMme aucTaHuuoHHoro ooydyenus I'Y AII).



Pe3ynbpTaThl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OYIyT YUUTHIBATHCS NMPH MPOBEICHUN
MMPOMEKYTOUHOM  arTecTanu (P HMCHOJb30BAaHUU  OAJIbHO-PEHTHHTOBOW  CHCTEMBI
OLICHUBAHMS, KXl BUJ KOHTPOJIS OLIEHUBAEeTCs B Oamiax, U3 KOTOPHIX (OpMHUpYyeTCs
UTOTOBBIN PE3yJIbTAT).

11.5. Meroauyeckue  yKazaHus I OOYYarONIUMXCS 1O  MPOXOXKICHUIO
IIPOMEKYTOUYHOM aTTECTALUU.

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

— 9K3aMeH — (opMa OLIEHKH 3HAaHWM, MOJYYCHHBIX OOYyYalOUIMMCS B TIPOIECCEe
W3Y4YeHHs] BCEH JUCIHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITEIbHOW paboThl,
CIIOCOOHOCTH TPHMEHSATh WX IS PEIICHUs MPAKTUYECKUX 3a7ad. JDK3aMEH, KaK MpaBuilo,
MPOBOAUTCS B MEPUOJ IK3aMEHAIMOHHON CECCHM UM 3aBEpILAeTCsl aTTeCTAllMOHHOW OLEHKOI
COTIUYHOY, «XOPOIIO», KyIOBIECTBOPUTEIBHOY, «HEYAOBICTBOPUTEIHLHO.

Cucrema OLEHOK MPU MPOBEACHUU MPOMEKYTOUHOM aTTeCTallMd OCYIIECTBISETCS B
cooTBeTCTBUM ¢ TpeOoBanmsmu [lomoxennii «O TeKylmieM KOHTPOJE YCIIEBAGMOCTH H
MPOMEeXYTOUHOI arrecranuu cTyneHToB ['YAIIL, oOywarommxcs mo mporpammam BBICIIETO
obpazoBanus» u «O MOMYJIBHO-PEUTHHTOBOM CHUCTEME OIEHKH KadyecTBa y4eOHOH paboThI
ctynentoB B 'Y AIy.
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