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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
00pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO O0pa3oBaHUs — NPOrpaMMmy CIEHHUATUTETa TI0
HarpaBjeHuI0 ToAroToBku/ crnenuanbHocTH 13.05.02 «CrnenuanbHbie 3JEKTPOMEXaHUYCCKUE
CHUCTEMBI» HaIPaBICHHOCTH «DJEKTPOMEXaHUYECKUE CHUCTEMBbI CIIEHHAJIBHBIX YCTPOWUCTB U
usnenuity. Jucuumnuna peanusyercs kadempoit «Nely.

JlucuurinHa HarelneHa Ha (JOPMHUPOBAHKE Y BBITYCKHUKA CIIETYIOIINX KOMITETCHIIU:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MpOOJEMHBIX CHUTYyallMil Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

OIIK-3 «CrocobeH mpUMEHSTh COOTBETCTBYIONIUMN (PH3MKO-MAaTeMaTHUECKUH arapar,
METO/Ibl aHaJIN3a M MOJCIMPOBAHUS, TEOPETUUYECKOIO0 M DKCIEPUMEHTAIHLHOTO HCCIICIOBAHUS
IpU pelIeHrud TpohecCHOHATbHBIX 3a7au»

Conepkanve NUCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX 4YHCEJ, CHUCTEeMaMU JIMHEHHBIX YpaBHEHUU, JMHEHHBIMH MPOCTPAHCTBAMH,
BEKTOPHOM aJiredpoil U aHAIUTUYECKON reoOMeTpHUeH.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOTO TIpolecca: JleKyuu, NpaKmuyeckue 3auAmus, Camocmosmenvhas paboma
obyuaroue2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTalus B (hopMe IK3aMeHa.

OOmas TpyA0eMKOCTh OCBOSHUS JHUCHIUILIMHBI COCTaBISACT S5 3aueTHBIX enuHuIl, 180
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenogaBaHUs TUCITUTITUHBI
Hucnummuaa «MaremaTtuka. AHAaTUTHYECKas TEOMETpUs W JIMHEWHas anre0pa»
SIBJISIETCS] BA)KHOM COCTaBHOM 4acThIO Kypca BBICIIEN MAaT€MaTUKHU, KOTOPBIN JIEKUT B OCHOBE

BCEM CHUCTEMBbI BBICHIETO OO0pa3oBaHHS COBPEMEHHOrO  CIIELHUANUCTa M HU3Yy4aeT
MPOCTPAHCTBEHHBIE (POPMBI M  KOJUYCCTBEHHBIE COOTHOIICHHS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenne  maHHOM  AMCHUIUIMHBI ~ TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIOCOOHOCTH; TO3BOJISIET J€MOHCTPHPOBATH LIEIEYCTPEMICHHOCTh, OPraHM30BAHHOCTD IIPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYUCICHUH; 00BEANHACT OOJBIIMHCTBO PAHHEE N3YUEHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPE/ICTBOM PELICHUs MPUKIAIHBIX 3a/1a4 U YHUBEPCAIbHBIM S3bIKOM HAYKH,
HO TaKXe€ U 3JIEMEHTOM OOIIel KyIbTypHI.

MareMaTHuecKue METOAbl HCCIEAOBAaHMs, MOAEIUPOBAHUSA, IPOEKTUPOBAHMUSA,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaUnTEeNbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOIIMMCS Pa3sBUTHEM HAyKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYHCIUTEIBHONH TEXHUKHM W WH(POPMAIMOHHBIX CHCTEM, a
TaKXe KOMIbIOTepU3alel NpakTHYecku Bcex oOnacteil 3HaHui. Bo3aMOXXKHOCTH yCHeHOro
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOK OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbABISIEMBIM K
MaTeMaTHYEeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MaTeMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBnsieTcs (HOpMUPOBaHHE CHOCOOHOCTH JIOTMYECKM BEPHO, APTYMEHTHUPOBAaHHO M SICHO

CTPOUTH YCTHYIO M IMCHMEHHYIO PEYb.
1.2. JlucumniavHa BXOJUT B COCTaB 00s3aTeIbHON YacTH 00pa3oBaTeIbHON MPOTrpaMMBI
BhICHIer0 oOpa3oBanus (nanee — OIT BO).
1.3. TlepeueHb MIaHUPYEMBIX PE3yJIbTATOB O0OYUEHUS MO AMCLUILUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pesynbratamu ocBoeHust OIT BO.
B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMITETEHIIMSIMHA WITH WX 9acTsMHU. KoMIeTeHIIMy M WHAMKATOPHI UX JOCTHKEHHS NPUBEICHEI B

Tabimue 1.

Tabmuma 1 — I[lepeyens KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKEHUS

Kareropus (rpymmna)

KOI[ 1 HAMMCHOBAHHC

KOI[ U HAMMCHOBAHUC UHUKATOPA

KOMIIETEHIINHU KOMIIETEHIINU TOCTHIKEHUS KOMIIETEHIINU
VYK-1 Criocoben
OCYIIECTBIISTh
KPUTUYECKUN aHAJIN3
P VK-1.B.1 Bnanetrs HaBBIKAMU CUCTEMHOIO U
pOOJIEMHBIX
YHuBepcaibHbIC N KPUTHYECKOTO MBITIUICHHSI; METOIUKAMHU
CUTyaIlMil Ha OCHOBE
KOMIETEHIINH MOCTaHOBKH I€JTH, OTIPEIeNIEHUsI CIOCOO0B
CUCTEMHOTO
€€ TOCTYKEHUS
moaxozja,
BbIpabaThIBaTh

CTPATEruIo NEUCTBUI

OIIK-3 Coocoben

OIIK-3.3.1 3HaeT MmaTeMaTUUYECKUI anmapar

MPUMCHSITh YHUCJIEHHBIX METOJIOB, TCOPUH

ObmenpodeccuoHanbHbIE | COOTBETCTBYIOIIUI BEPOATHOCTEH U MaTeMaTHUECKOM

KOMITCTECHITHH busuko- CTaTUCTHKH, aHATUTHYECKONW T€OMETPHH,
MaTeMaTU4eCKUil TUHEHHON anredpsl, TudhepeHIInaTLHOTO

arrmapar, METOAbI

Y MHTETPAJIbHOTO UCYUCIIEHUs QYHKIIUU




aHaynu3a u OJIHOM U HECKOJIBKUX ITEPEMEHHBIX, TEOPUU
MOJICIIMPOBAHMUS, (bYyHKINH KOMITJIEKCHOTO IIEPEMEHHOTO0,
TEOPETUYECKOI0 U TEOpHUH PSIJIOB, TEOPUU
HKCHEPUMEHTAIBHOTO | Au(PepeHInanbHbIX YpaBHEHUH
HCCIIEIOBAHUS NTPU OIIK-3.VY.1 ymeer npumMeHsTh (PU3NKO-
pelieHun MaTeMaTUYECKUN anmnapar, METObl
npodecCHOHANBHBIX | aHAIM3a U MOJACIUPOBAHUSA,
3aj1a4 TEOPETUYECKOTr0 U IKCIIEPUMEHTAIBLHOTO
MCCJICTOBAHMUSI

2. Mecro nucuumumnbl B cTpyktype Ol
JucuuruiHa He 0a3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYIEHTAMU TPH
U3y4EHHH B By3€ KaKUX-THOO AUCLUIUINH.
3HaHUsl, MOJTYYEHHbIE IPU M3YyYEHUH MaTepuaia JAHHOW JTUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUEHUH IPYTUX AUCLIMILINH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKasi CTATUCTUKA

3. OO0BEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlanHbIe 00 00IIEM O0BbEeMe JHUCIUILIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboTHI 10 TUCUIUTUIMHE (M pacIpeesieHUe 3TOH TPYIOSMKOCTH IO CEMECTpaM) IMPEACTABICHBI B
Tabimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI

pr,Z[OGMKOCTL 10

Bun yuebHoit paboTsl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmep oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npakxmuyecKkoi no020moeKu
AyoumopHnuie 3anamus, BCEro vac. 68 68
B TOM YHUCIIE:

nexiuu (JI), (dac) 34 34

1('IpaK)TI/I‘-I€CKI/Ie/C€MI/IHapCKI/Ie sanstus  (113), 34 34

qac

nabopaTtopHbie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (4ac)

HK3aMeH, (4Jac) 54 54
Camocmosmenvnas paboma, Bcero (dac) 58 58
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3. OK3.
DK3.%*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopneprxaHue JUCHUTUINHBI
4.1. PacnpeneneHue TpyI0E€MKOCTH TUCIUIUIMHBI 10 pa3/ielaM U BUJaM 3aHSATHIL.
Paznenbl, TeMbl TUCHMIIMHBI U UX TPYAO0EMKOCTh MPUBEAEHBI B Tabauie 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYT0EMKOCTh

Jlekumu | 113 (C3)| JIP KII CPC

PaS}ICJ’IBI, TEMBI JUCIUITINHBI (qac) (qac) (qac) (qac) (qac)

Cemectp 1




Paznen 1. KommiekcHble uncia U MaTpUILIbI 6 8 10
Paznen 2. CucteMbl THHEHHBIX YpaBHEHUIH 6 9 10
Paszen 3. JIuHeliHble IPOCTPAHCTBA 5 0 10
Pasnen 4. Bekropsl 6 8 10
Paszen 5. Ipsmas Ha IIOCKOCTH 4 4 6
Paznen 6. [IpssMast v TIIOCKOCTD B MIPOCTPAHCTBE 4 5 6
Paznen 7. KpuBsie BToporo mnopsiaka 3 0 6
Htoro B cemectpe: 34 34 58

Utoro 34 34 0 0 58

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUU
Oo0y4JaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYNOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymiei
npodecCHOHATBLHOM 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIC 4.

Tabnuua 4 — CopeprkaHue pa3iesioB U TEM JIEKIIMOHHOT'O IIMKJIA
Howmep pasznena HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1. ITonsaTne KoMIUIEKCHOTrO uncia. J(elcTBUA Ha/Jl KOMIUIEKCHBIMU YUCIIAMU B
anrebpanveckoir (opme. JleiicTBUS HAJ KOMIUIGKCHBIMH YHCIAMH B
Tpuronomerpuueckoir popme. dopmyna Myaspa. M3pneueHue KopHs H3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonstue martpunel. JIuHelHbIe onepauuu Hajx marpuuamu. JIuHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MaTpHll. TpaHCIIOHHMPOBAaHUE MaTpUL.
YMHOkKeHHe MaTpull. MHOTOUJIEHbI OT KBaJIpaTHBIX MaTpHll (4 yaca)
2. Onpenenurenu u ux cpoiictsa. O0patHas MaTpuna. Pemenue npocreimmx
MAaTpu4HbIX YypaBHEHUN. MaTpuyHblli METOJ PEIICHUS JMHEHHBIX
ypaBHeHHH. (2 yaca)
Metoxa Kpamepa. Meron I"aycca. (2 yaca)
CoOcTBeHHbIE 4YMClIa U COOCTBEHHBIE BEKTOPBHI KBaJPATHBIX MaTpHLl.
DyHKIIMM OT KBaJIpaTHBIX MaTpull (2 yaca)
3. JIuneiinple mpoctpaHcTBa. OmpeneneHue U npuMmepbl.  basuc u
KoopauHaThl. JIluHelHble mpeoOpazoBaHusa. MaTpuna  JIMHEWHOTO
npeoOpa3oBaHus. (5 4acoB)
4. I'eomerprueckue BekTopsl. OCHOBHBIE onpeneneHus. JIMHelHple onepanun
HaJ BekTopamu. JInneiiHas He3aBUCUMOCTh BeKTOpoB. bazuc. Koopaunars!.
CuctemMbl KOOPIMHAT HA TJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)
CkansipHOE IPOM3BEEHUE BEKTOPOB. BEKTOpHOE MPOU3BENEHNE BEKTOPOB.
CwMmeriaHHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHMsI NpsIMON Ha IUIOCKOCTH. 3aJauyd Ha COCTaBJICHHE ypaBHEHUU
npsiMoit. (2 Jaca)
VYron Mexay NpsMbIMU Ha IUIOCKOCTH. PaccTosiHME OT TOUKM 10 IpsMOM Ha
MJIOCKOCTH. PaccTostHME MEX Ty apajiyIeIbHBIMU MPSMBIMU. (2 yaca)
6. YpaBHeHUsI IJIOCKOCTHU. 3a/laHue MPsIMOM B MPOCTPAHCTBE. (2 yaca)
VYroa Mexy IIOCKOCTAMU. YTOJI MEXIy IPSIMBIMU B ITPOCTPAHCTBE. YTOJ
MEXIy MNpsMOM U IUIOCKOCTBIO. PaccTosHME OT TOYKM [0 IUIOCKOCTH.
PaccrosHne MexIy mapajiesbHBIMHU IUIOCKOCTSIMH. PaccTrosiHue oT TO4Ku
710 IPSIMOY B MPOCTPAHCTBE. (2 yaca)




7. Onnmunc. ['mnepbona. [Mapabona. IlonsipHoe ypaBHEHHE KPHUBOH BTOPOTO

nopsaka. KaHoHnueckue ypaBHeHUs1 KpUBOM BTOporo nopsjka (3 Jaca)

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U UX TPYJ0EMKOCTh

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpaKTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

N3 Hux Ne
@OpMBIIPAKTH .
No . Tpynoem- | mpakTH4EeCKOH | pazzaena
W TeMbl MpakTUUYECKUX 3aHATUH HeCKuX kocTs, (dac)| moaroTosky, | Aucwm-
3aHATHHA
(dac) JIUHBI
Cemectp 1
1. | JeiicTBUs HaJ KOMILICKCHBIMU Pemrenue
YHUCJIaMU B aJIreOpanvecKon 3aaq 9 1
dopme. Tpuronomerpuueckas
(dopMa KOMIUIEKCHOT'O YHCJIA.
2. | JleficTBUS HaJ KOMILJICKCHBIMU Pemenue
YHUCJIaMU B 3a7a4 2 1
TPUTOHOMETPHUYECKOU (opme
3. JluHeliHble onepanuu Hajl Pemenue
MaTpHUIAMH. 3a1a4 2 1
TpaHcioHMpOBaHKME MATPHILL.
YMHOKEHUE MATPHI]
4. KonTponbnas padora Nel Pewenue 2 1
3a/1a4
5. | Beluucnenue onpenenuTenei. Pewenue
OG6parnas matpuria. Pemenne 3a1a4 2 2
MaTPUYHBIX YPaBHEHUH.
6. MatpuuHbslii METOA pEeLICHUS Pewmenne
CHCTEM JIMHEHHBIX YpaBHEHUII. 3aja4 2 2
Merton Kpamepa
7. Meron I'aycca Pewenne 5 2
3a/1a4
8. KontponbHas pabora Ne2 Pemenune 3 2
3a/1a4y
9. PasnoxeHne BEKTOPOB 110 Permenne
6a3ucy. Beruncnenue 3a1a4
KOOPJMHAT TOYEK B 00IIeH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10. CkansgpHO€E MPOU3BENECHNE Pemenue 9 4
BEKTOPOB 3a/1a4y
11. BexTopHOE 1 cMmemaHHoe Pemenue 9 4
MTPOU3BEJICHUS] BEKTOPOB 3a/1a4y
12. KonrtponbHas pabora Ne3 Pemenue 9 4
3a/1a4y
13. VYpaBHEeHMsI IPSAMOIL Ha Pemenue 9 5
MJIOCKOCTH. 3a/1a4y
14. 3aza4yu Ha MpsMYIO Ha Pewenne 2 5
IJIOCKOCTH 3ajad
15. IIpsiMast 1 MIOCKOCTH B Perenune 2 6




IIPOCTPAHCTBE 3ajad
16. KonrtponsHas pabora N4 Pemenue 3 6
3ajau
Bcero: 34
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb ITPUBEICHBI B TA0IUIIE 6.
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
W3 aux Ne
Ne TpynoemMKoCTh, | MPaKTUYECKOU | pa3zaena
HaumenoBaHue 1a60paTopHBIX paboT PyA - | P pash
n/n (uac) IIOATOTOBKH, | JHCLIHII
(dac) JINHBI

V4eOHBIM IUIAaHOM HE npeaycMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOIHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Buner caMmocTosiTennbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabnuua 7 — Bugsl caMoCTOsTeNNbHON pabOThI U €€ TPYJI0EMKOCTb

. Bceero, | Cemectp 1,
Bua camocrositensHOM paboThI
qac qac
1 2 3
M3y4eHne TeOpeTUIecKOro MaTepuana
16 16
nucuuruael (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIIO 16 16
ycneBaemoctu (TKVY)
Jomarraee 3amganue (/13) 16 16
KonTponbubie pabotsl 3a0uHnKkoB (KP3)
IToaroroBka K MpoOMeXyTOYHOU
10 10
atrectrauuu (ITA)
Bcero: 58 58

5. Ilepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaromuXxcs Mo JUCHUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHalibl IS CaMOCTOSTENbHON paboThl 00yJaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN

[lepeuenb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUMN IIpUBeieH B Tabmulle 8.




Tabnuua 8— [lepeyeHpb Mme4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Komiuectso
SK3EMIUIIPOB B
Ug_ll_ﬂil;/ec bubnmorpaduueckas ccpiika oubmoreke
(KpoMe BIIEKTPOHHBIX
AK3EMILISIPOB)

YK 514 BBK Bexnemumiera JI.A., Ilerpouu A.1O., Uybapos U.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 aHaiuTr4eckoil reOMETpUH U OBC Jlanp
m/book/58162 JIMHEHHOMN anreOpsl. [DIeKTPOHHBIH pecypc] —

OnextpoH. nad. — CII6. : Jlanp, 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. Bexnemuiea, J1.B. beknemumes, A.1O.

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

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Hauana nuneiiHoii anreOps! u ObC Jlanp
m/book/71997 aHAJTMTUYECKast TeOMETPHS : yuebHoe mocodue / A. 1.

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

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

penakuueii U. B. IBanoa. — Cankr-IletepOypr : Jlans,

2019. — 156 ¢

Uenesa, A. M. Jluneiinas anreOpa. AHaIMTHIECKAS OBC Jlaus
https://e.lanbook.c | reomerpus : yue6HOe mocodue / A. M. Usnesa, I1. U.
om/book/152265 IMpunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCp. U A0, —

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. Beicmas Matematuka. JInHneinas OBC Jlaup

om/book/48192 anredpa ¥ aHATUTUYECKasi TEOMETPHUS : yueOHOe mocooue
/II. C. I'eBopksiH. — Mocksa : ®USMATIJINUT, 2011. —
208 c.

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

de/436467 yueOHUK 1 npakTukyMm 1iis By30B / E. I'. IInoTHHKOBa, A.
I1. Banos, B. B. Jlorunoga, A. B. Mopo3oBa; moj
penakuuei E. I'. ITnotHukoBoil. — Mockaa:
MsnarensctBo HOpaiit, 2019. — 340 ¢

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

00e/493221 aHAJIMTUYEeCKasi TeOMETPHs: yueOHOe TocoOue st

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 3a1aHuit:
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 a1 By30B / E. H. JIy6sruna, E. M.
BeuTtomoB. - 2-¢ u3a. - Mocksa : M3natenbcTBo
Opaiit, 2019. - 150 ¢

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTENIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN cetn « HTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JUCLMILIMHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue

http://www.math-net.ru OO0mepoccuiicKuii MaTeMaTHYeCKUA TOPTa
http://e.lanbook.com/view | DBC «Jlanb»

8. Ilepeuenr nH(HOPMALMOHHBIX TEXHOJIOTHIA
8.1. [lepeyenp mporpaMMHOTO 0OECHEeUeHUs, HCIOJIB3YEeMOTO TPH OCYIIECTBICHUN
00pa3oBaTENLHOTO MpoIecca MO JUCIUILIIHHE.
[lepedeHpb UCTIONB3yeMOT0 TPOTPAMMHOTO obecriedeHus npeacrasieH B Tadmmie 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeHHs]

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

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

Tabnuua 11— IlepedyeHs HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t Hanmenosanue

He npenycmotpeno

9. MarepuanbHO-TeXHHYECKas Oa3a
CoctaB MaTepHambHO-TEXHHUECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUILUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 06a3bl

Ne HaumeHoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | YyeOnas ayauropus 1jsl 3aHATUH JIEKIIMOHHOTO THIIA, 3aHATHHA yi. I'actenno, 1. 15,

CEMHUHAPCKOI0 TUIIA, TPYNIOBBIX U UHIUBUIyaIbHBIX
KOHCYJIbTAI[UM, TEKYILIET0 KOHTPOJIS U MPOMEKYTOUHOMN
arrecranuu. OcHamenue: Crnenuain3upoBaHHas MeOeb;



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

TEXHUYECKHE CPE/ICTBA O0YUCHUS, CITy>KaIe IS
npeacTaBiIeHus yueOHoi nHpopmay 60IbIION ayAUTOPUH;
Ha0Op IEMOHCTPAIIMOHHOTO 000PYIOBAHUS

2 | YueOHas ayaAuTOpUs JJIS IPAKTHUECKUX 3aHATHH, 3aHATHIA yi. I'actenno, 1. 15,
CEMMHApPCKOI0 TUIIA, IPYIIIOBBIX U HHIVUBUAYAJIBHBIX
KOHCYJIbTAIlU}, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
arrectauuu. OcHamenue: Crenuanu3upoBaHHas MeOelb;
TEXHUUYECKHE CPEJICTBA O0YUEHUsI, CITyXKaIUe AT
IIpeJCcTaBIeHUs yueOHOM nHpopMany 60IbLION ayAUTOPUH;
HEPEHOCHOM HAa0Op JEMOHCTPAIIMOHHOIO 000PYIOBAHUS

10. OueHouHBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS IPOMEKYTOYHOH aTTECTAIlUH
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPECTB Ik IPOBEICHHS IPOMEKYTOYHON aTTeCTalluU

Bua npomexyTo4HON arTecTanuu IlepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpocoB K 3K3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEHTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHia
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIETEHIUN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIFHO U TPAMOTHO €T0 M3J1aracrT;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJOKEHHSI C MMPAKTUIECKON
JIESITEIIbHOCTHIO HAIPABIICHHS;

— yMeTno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM HUJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHajl, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATypPHL;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTUYCCKON JCATEIBHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOH CICIIMATN3NPOBAHHBIX MTOHSITHH.

«XOPOLLIO»
<«BAYTEHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYLIECTBY M3JIaracT €ro, OMMpasCh HAa 3HAHUS TOJIBKO OCHOBHOMW
JUTEPATYPBI;
«Yy/IOBJIETBOPUTENILHOY» | — JIOMYCKAaeT HEeCYIECTBEHHbIE OIUOKHU U HETOYHOCTH;

«3aYTEHO» — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
HaIpaBJICHUS;
— cnabo apryMeHTUPYET Hay4YHbIE MTOJIOKEHUS;
— 3arpyaHsieTcs: B GOPMYJIMPOBAHUHN BBIBOJIOB M 00OOIIEHHU;




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— YaCTHUYHO BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATUH.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

MarepHana;
PAacCMOTPEHHH NMPOOIEM B KOHKPETHOM HAIIPABJICHUH;

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

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
— JIOIYCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  MpH

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MATEPUAIIBI.

Bormpocs! (3agaun) nmst sKk3ameHa npeicTaBieHsl B Tadbmumie 15.
Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne i/t

[Tepeuens BompocoB (3a7au) A7 SK3aMeHa

Kon
WHJIUKaTOpa

3aganue 1.

1)

2)

BrerarcnuTh npon3BeicHue KOMILIEKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(54 2i)=* (6 + 5i)

Otser: 20+37i

Bepno nu yrBepxkaeHue: «/lercTBUTENbHAs YacTh
MPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpanueckoi popme
3alMCHU paBHA MPOU3BEACHUIO IEHCTBUTEIBbHBIX YaCTEH
coMHOXxHUTeNe». OTBET apryMeHTUpYHTE.

OTtBerT: Hesepno (BepHBIM OTBETOM ABJISIETCS
yTrBepaxaeHune: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BeEICHHUS
KOMILIEKCHBIX 4MceJl B ajredpauyveckoil ¢gopme 3anmucu
BbIYHCJISAETCS KaK Pa3HOCTh NPOU3BeACHUSA
NeHCTBUTEJbHBIX YACTell U NMPOu3BeIeHUsI MHUMBbIX YacTei
COMHOKUTeJIeH»).

3amaunue 2.

1)

2)

BbrauciuTh npousBeieHre KOMILIEKCHBIX YHCET B
anreOpanyeckoit popme 3arucu
(7 — 4i) = (1 + 3i)

Otset: 19+17i

Bepno nu yTBepxkeHue: «JleicTBUTENbHAS 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 SIBJISIETCS YTBepKIAeHHE:

VYK-1.B.1




«JleicTBUTEJbHASE 4YacTh TMPOU3BEAECHUA KOMILIEKCHBIX
yuces B ajredpandyeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTL TNPOM3BeJACHUS JIeMCTBUTEJIbHBIX YacTeil u
NMPOoU3BeIeHUSI MHMMBbIX YacTell COMHOXKUTEJIeH»).

3ananue 3.
1) BbIYHCIUTD IPOU3BEICHUE 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!
COMHOXkMUTENEN». 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 BBIYHUCIISIETCA KaK IPOU3BEICHUS MHUMBIX YacTeu
coMHOxHUTeNnen». OTBET apryMeHTUPYUTE.

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

BbIYUCJIAETCHA Kak pa3HOCTb nponsnenemm
AEMCTBUTEJbHBIX YaCTeld U NMPOM3BEACHUS MHMMBIX YacTeu
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 MOXKeT ObIThb BBIYMCIEHO O
NpPaBUIYy BBIYUCIEHHUS NPOU3BEAEHUS MHOroujieHoB» OTBer
apryMEHTUPYUTE.

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




3amanue. OIIK-3.3.1

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 yrBepkaeHue: «Jlyisi BBIYMCICHUS TPOM3BEICHUS
KOMIUIEKCHBIX ~ 4YuCell ~ HeoOXOAMMO  3amucaTb UX B
anreOpanyeckoM Buae». OTBET apryMeHTHPYHTE.

OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSI YTBep:KAeHHE:

«IIpu BBIYMCJIEHMH TNPOM3BeJCHHSI KOMIUIEKCHBIX 4Hcel B

TPUTOHOMETPHYECKOMN (popme MOIYJIb pesyJbTara

BbBIYMC/ISIETCH KaK MNpou3BeleHHe MOAYJeid MHOXKHUTeIeH, a

apryMeHT 4MCJIa paBeH CyMMe apryMeHTOB COMHOKHTeJIeil»).

3agaHue. OIIK-3.V.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 nu ytBepxkaenue: «lIpu BBIYMCICHHH YaCTHOTO
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:KIeHHeE:

«IIpn BBIYHCIEHHM 4YACTHOI0 KOMILUICKCHBIX 4YHCET MOIYJb

pe3yJbTaTa fBJSeTCS Pe3yJibTAaTaM JieJIeHUs MOAYJIsl 1eJIMMOro

HAa MOAYJIb JEJHTEJsl, 3 apITYMEHTOM - Pa3HOCTb apryMeHTa

JAeJIUTeJIsl U APryMeHTAa 1eJTUMOT0»).

Kak HaszpiBaercs (hopma 3anucu KOMIUIEKCHOTO YHCIia, UMEroIas VK-1.B.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 KOMILJIEKCHOT0 YHCJIA, (@ — apITYMEHT KOMILJIEKCHOT 0

yHciIa

Pesynbrar Kako¥ onepanuy HaJl KOMILUIEKCHBIMU YUCIIAMHU MOKET OIIK-3.3.1

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.




PesynbTaT Kakoii onepanuy HaJl KOMIUIEKCHBIMU YHCIIaMH MOXKET
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.

OIIK-3.V.1

3amanue 1.
1) KowmruiekcHoe unciio Z 3aucalo 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 CJeyI0IeMy 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 cJiy4yae 12 pa3 yMHOKHTH YMCJIO0 CAMO HA
ceos.

3agadue 2.
1) KomrutekcHOE YUCII0 Z 3alicaHo B alreOpandeckoil 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 YHceJ B CTelleHb 0oJiee
PALHMOHAJIBLHO HCIIOJIBL30BATH TPUTOHOMETPHYECKYIO (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.
EcJin :xe ucnosab3oBath ajiredpanyeckyio ¢gopmy 3anmcH, To
He00X0IMMO B JAHHOM cJIy4ae 3 pa3a YMHOKHUTb YHCJIO CAMO Ha
ceds1 (MM MCIoJIb30BaTh (JOpMYJIy COKPALLIEHHOT0 YMHOXKEHHS)

YK-1.B.1

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

2 -2
Az(—li g —23)B= ! _3’3

OTBer:

OIIK-3.3.1




C:(i& ;f-iL)

2) BeibepuTe U3 crniucka nuppoBbIC CPEACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JUIsl pEIICHUS] TAHHOW 3a/IauH.

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 IMPUMCHCHBI JJIA pCIICHUS I[aHHOfI 3ala4uiu.
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 MMPUMCHCHBI JIs1 pCHICHUS I[aHHOﬁ 3a1a4yiu.
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 I[aHHofI 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. TIpomomxwure hopmyry

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

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

2 X(4A)=
OTtBer: 8A

OIIK-3.V.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 JJIs pelIeHus TaHHoH 3axa4un. O60CcHYiTe

VK-1.B.1




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- mporpammHoe odecneuenue, BKIKOYAOIIEE
00J1b1I011 HAO0Op MaTeMaTHUYeCKHX PYHKIHMH B TOM 4YHcJIe
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) BeibGepute u3 crucka nu(poBbie 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 JIJIsl pellieHusl JaHHOi 3a1a4u oTHOcHTCAa Wolfram
Mathematica- nporpammuoe odecnedyenune, 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 Matpui 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

Oteer: K nudpoBeIM cpecTBaM, KOTOPbIE MOI'YT ObITh
NpuMeHEeHbI JJIs pelleHus Januoii 3axaun ornocuress Wolfram
Mathematica- nporpamMuoe o6ecnedyenne, BKIOYAKOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM aJredpbl, OpHEHTHPOBAHHYIO HA
MOATrOTOBKY HHTEPAKTHBHBIX IOKYMEHTOB C BHIYHCICHUSIMA 1
BH3YaJbHBIM CONMPOBOKIECHHEM.

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
NpUMeHEeHbI J1JI5 peleHns JaHHOo# 3a1a4u oTHocuTcs Wolfram
Mathematica- mporpammuoe o6ecnedyenne, BKIIOYAKOIIEE
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

3anaHue 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
00/1b11101 HA00P MaTeMaTHYeCKUX (DYHKIMA B TOM UM CJIe
CHCTEMY KOMIIBIOTEPHO aJredpbl, OPUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJICHUSIMH U
BU3YAJIbHBIM CONPOBOKICHUEM.



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 4yTtoObl BHIYUCJIUTH ONpeAe/JuTe] b BTOPOro mopsiaka
HeO0XO0UMO U3 NMPOU3BeeHHUs 3JIeEMEHTOB IJIABHOM JINATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoii (M000YHOI)
AMATOHAJIN

3aganue 2.

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

s s

OrtsBer: -22
2) OO60CHYITE KaK BBIYHCIIUTH OIPEICIUTEh BTOPOTO MOPSIKA.

Otser:

Ji1s1 TOro 4To0bhl BHIYHMCJIUTH ONpeleUTe/]Ib BTOPOro MOPSAKA
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJIHN

3agadue 3.

1) Haiitu onpeenuTens 2-r0 MOPsIKa MATPUILBI
1 —3‘

s

OtBer: 23

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BBIYMCIMTH ONpeleJuTe]b BTOPOro MOpPsiaAKa
He00X0IMMO M3 NMPOU3BEAEHNs IJIeMEHTOB IIABHOW JANAroHaIn
BbIYeCTh MPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

3amanue 4.

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

‘ —14 —8

OtBert: 0

2) OO0oCHYITE KaK BBIYHCIIATH OMPEICIUTENh BTOPOTO MOPSIKA.
OrtBer:

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

OIIK-3.3.1




BbIYECTh MNPOU3BeJeHHE 3JJIEeMEHTOB BTOpPOH (M00OO0OYHO)
AUATOHAJIN

3ananue 5.
1) Haiitu onpenenuteb 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
HeO0X0AUMO U3 NMPOU3BeJEHUS 3JIeMEHTOB IVIABHOM AUATOHAIHN
BbIYECTh INpPOM3BelleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

OIIK-3.V.1
1 2 -1
3amanue: naHna Mmarpuna | 3 1 2
4 -2 §
Haiinure anrebpandeckue 1OMOTHEHUS:
1. Ay
Oteer: 9
2. Ay
12. Oteert: -7/
3. Aj,
Oteert: -5
4. Ay
OrtBer: 10
5. Az
OtBeT: -5
Uemy paBeH onpenenuTeab TPEYroJbHON MaTPUILbI? VK-1.B.1
13. OTBeT: onpeaeuTe/ b TPEYroJabHOM MATPUIIBI PABEH
NMPOM3BeIeHUI0 3JIEMEHTOB IJIABHOM IMATOHAJIN.
O6o3HauuM Ay, As, ..., A, — CTPOKHM MATPUIBI M1 Qy; o wuni By - OIIK-3.3.1
JNEeWCTBUTEIILHEIC YHCIIA.
Ecnu cymecTByeT Takoit Habop unces, Cpeid KOTOPBIX €CTh XOTS-
OBI OJHO YHCJIO OTJIMYHOE OT HYJISI, U TIPU ATOM JIMHEHHAs
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: Takne cTPOKM MATPUIIBI HA3LIBAIOTCS JIMHEHHO
3aBMCUMbIMH

15.

ITycTh MaTpuIbl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eaunnunas MaTpHILa N -Iro NOpsJIKa.
Kak Ha3bIBalOTCS Takue MaTPUILbI?

OtBer: Takne MaTpUIbl HA3BIBAKTCS 00PATHLIMU MATPULIAMH
110 OTHOLIEHHMIO APYT K Apyry (A — o0paTtHass k A, u A —
o0parnas k A™Y).

OIIK-3.V.1

16.

3ananue 1. Halitu matpuity X u3 ypaBHenus 4 # X = B, rne
-1 2 =7 —4
A= (—2 5) 5= (—1? —9)
Orser:
1z
xX= (_3 _1)
3aganue 2. Haiiti matpuiy X u3 ypaBHenus 4 * X = B rje
-1 2 =9 —4
A_(E —4} 5_(23 10)
Ortser:
_(5 2
xX= (_2 _1)
3amanue 3. Haiiti Mmatpuiy X u3 ypaBHenus 4 * X = B rne
-1 3 —-10 -7
A= B=
( 2 —4} ( 14 12)
OrtBer:
1 4
X= (—3 —1)
3ananue 4. Halitu matpuity X u3 ypaBHenus 4 # X = B, rne
1 -2 9 6
A= B =
(3 —?) (2‘3‘ 1‘5‘)
Ortser:
_(5 4
xX= [_2 _1)
3ananue 5. Haiitu matpuny X u3 ypaBHenus 4 # X = B rne
1 -3 14 5
A= B =
(2 —S) (34 12)
Ortser:
_{5% 2
X= (—3 —1)

YK-1.B.1

17.

Kak Ha3pIBaeTcs cuctemMa anredpanyeckux ypaBHEHUH, Kak0€ U3
KOTOPBIX SIBISIETCS TUHEHHBIM?

Oteer: Takas cucremMa ypaBHeHHII Ha3bIBA€TCHA CHCTEMOM
JIMHEHHBIX ajiredpanvyecKux ypaBHeHUM

OIIK-3.3.1

18.

Kakue MeTo/bI pelieHus CUCTEM JIMHEHHBIX alreOpandeckKux
ypaBHEHUH BaM U3BECTHBI?

OTtBer: MeToAbl pelIeHUs CUCTEM JIMHEHHBIX ajlredpanvecKux
ypaBHeHuii: metoa Kpamepa, meroa I'aycca, MmeTox MaTpu4HbIX
YPaBHeHHII (C MCMOJIb30BAHHEM OOPATHOM MATPHUIIbI).

OIIK-3.V.1

19.

CpaBHuTe ycnoBHs NIPUMEHEHHS METOIOB PEIICHUS CUCTEM
JUHENHBIX ypaBHeHUH. Kakoll METO/ pelieHts CUCTEMBI IMHEHHBIX

YK-1.B.1




anredpanvyeckux ypaBHEHUN IPUMEHSIOTCS B TOM CITy4yae, eCiiu
ONPEICTUTENb MAaTPULIbI CUCTEMBI paBEH HYIIO?

Otget: Ecan onpenennrtesb MATPUIIBbI CHCTEMBI PABEH HYJIIO,
TO MPUMEHSETCSI TOJBKO METO/ UCC/IeJOBAHUS CHCTEMbI
JinHelHbIX ypaBHeHuii ['aycca, npyrue metoasl (MeTo
Kpamepa u meToaq MATPUYHBIX YPABHEHHUIi) MOTYT
NMPUMEHATHCS MIPH YCJIOBHH, YTO MATPUIIA CHCTEMbI
KBA/IPaTHAasl M OlNpe/ieJINTelIb ee He paBeH HYJII0.

20.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo/1 perieHrs CUCTEMbI JIMHEHHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
MaTpHlla CUCTEMbI HE SIBJISIETCSA KBaJApPaTHOU?

Otser: Ecian maTpuna cucremMmsl He KBaapaTHas (T.e.
KOJINYEeCTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsSIETCS TOJIbKO MeTO/1 CCiIeI0BAHUS
CHCTeMbl JIMHeHHBbIX YpaBHeHuii ["aycca, npyrue MeToabl
(metox Kpamepa n MeTox MATPUYHBIX YPABHEHHUIA) MOTYT
NMPUMEHATHLCS MPH YCJIOBHU, YTO MATPHLIA CHCTEMBI
KBQ/IPaTHAasl M ONpeJie/INTelIb ee He paBeH HYJII0.

OIIK-3.3.1

21.

[Tpu kaKOM yCJIOBUM OJTHOPO/IHASA CUCTEMA JIMHEHHBIX YPAaBHEHUM
MMEET HEHYJIEBOE pelIcHue?

OtBer: OgHOpPOAHAsSI CHCTEMA JINHEHBIX YPABHEHMI HMeeT
HEHYyJIeBOe PellieHHe TOIAAa U TOJbKO TOI/1a, KOraa e¢ paHr
MEeHbIlIe YN CJIa HeU3BeCTHBIX.

OIIK-3.Y.1

22.

Kak Ha3pIBaeTcs AByMepHas CCTEMa KOOpAUHAT, B KOTOPOM
KaxKJas TOYKa Ha IJIOCKOCTHU OMPCACIIACTCA ABYMS YN CIIaMU -
MOJIIPHBIM YIJIOM U MOJISIPHBIM pagnycom?

Oteer: Takas cucreMa KOOPpAUHAT Ha3bIBaeTCs MOJISIPHOM
CHCTEMOI KOOPAUHAT.

YK-1.B.1

23.

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

Otser: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcs chepudecKoi
CHCTEMOI KOOpPAUHAT.

OIIK-3.3.1

24,

Urto Takoe BeKTOp?
OtBer: BekTOpOM Ha3bIBaeTCsl HANPABJICHHBINH OTPE30K.

OIIK-3.V.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYAJI0 KOTOPOTO COBITAIACT C €r0
KOHIIOM?

OtBer: BekTop, HAYaJI0 KOTOPOTO COBNAJAET C €r0 KOHIIOM,
HA3bIBaETCs HYJ€BbIM BEKTOPOM.

VK-1.B.1

26.

I[To xakoii popmyrie onpenenseTcs CKaIsIpHOE TPOU3BEICHNE
BEKTOPOB?
Oteer: CkajisipHOe NIpOU3BeAeHHE BEKTOPOB onpeae/sieTcs 1no

dopmyae lal = |E| * COS

OIIK-3.3.1

27.

[To kakoit popmyIie BEIYUCIAETCS CKATSIPHOE IPOU3BEACHUE

BEKTOPOB @ W b , eciii U3BECTHBI KOOPAUHATHI BEKTOPOB B
nekaptoBoi cucteme (B cucreme : 0X, Oy, 0z)

OIIK-3.V.1




OtBer: CrajsipHoe NMpousBeleHUe BEKTOPOB ONpenessieTcsi 1mo
dopmyne a b, +a,b, +a b,

[To xakoit popmyse BIYUCIIACTCS BEKTOPHOE MPOU3BEICHUE VYK-1.B.1
BEKTOPOB, €CJIM U3BECTHHI MX KOOPAMHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, 2)?
OtBeT: BekTOpHOE NpoN3BeeHHE BEKTOPOB ONpe/essieTcs 1o
28. popmy.re
i j k
oM 5
Xz ¥z I
ITo xakoii popmysie onpenenseTcs MOAYyJIb BEKTOPHOTO OIIK-3.3.1
IIPOU3BE/IEHUSI BEKTOPOB?
29. OtBer: BesimunHa MOy ISl BEKTOPHOI0 MPOU3BeIeHUsI
BEKTOPOB onpeaesiercs: mo gopmyue |dl = |b| = sin(ab)
30 Uemy paBHO pacCTOSIHUE OT TOUKH /10 PSMOIL? OIIK-3.V.1
' OTtBer: PaccTosinne oT TOUKH 10 NPSIMOM PABHO JJIHHE
NepreHIuKYyJIsipa, ONyIeHHOr0 U3 JaHHOH TOYKH HA NPAMYIO.
3amanre 1. CocTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIEH uepes VK-1.B.1
. Lo x+2 y—9
Touky M(2,4) u nepreHIuKyISPHON MPAMOi — T i
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPsSMOM C  YIJIOBBIM
K03 pULIEHTOM
OrtBer:
¥y=-1,25x+6,5
3amanue 2. CocTaBUTh ypaBHEHHE NPSIMOW MPOXOJAIIeH uepes3
TOUKY M(1,—4) u HEePIICHANKYIIAPHOM OpsIMOi
—4x—5y+14=0.
OtBer 3ammcaTth B BUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
Kod(uUImeHTOM
Otser:
¥=1,25x—5,25
31.

3ananne 3. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOAAIIeH uepes
x+1le  y—9

touky M(—1,—3) u napawiensHoi npsaMoit

—4 -5
OtBer 3amucaTh B BHUAE YpPaBHEHHs MPSMOH C  YIJIOBBIM
K03 ULHEeHTOM
Ortser:

¥y=1,25x—1,75

3ananne 4. CocTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIeH uepes

touky M(1,—1) u nepreHaUKyIAPHON npsiMoit ¥ = —5x + 2,
OtBer 3amucaTb B BHUAE YpPaBHEHHs MPSMOH C  YIJIOBBIM
K03 ULIEeHTOM

OrtBer:

¥y=02x—1,2




3aganue 5. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASIIEH uepes

. X+l y—6
touky M(3,1) u nepreHIuKyISPHON MPAMOi — T
OtBer 3ammcaTth B BHJE YPaBHEHHs MPSIMOM C  YIJIOBBIM
K03 uUImeHTOM
OrtBer:

¥y=-—1,25x+4,75

32.

KakuMm ypaBHEHHEM OMUCHIBAETCS TNIOCKOCTh B IEKAPTOBBIX
KoopauHaTax (X, Y, 2)?

Otget: B 1ekapTOBBIX KOOPANHATAX YPABHEHHE IIOCKOCTH
(kaHOHMYECKOe YPaBHEHHeE NMJIOCKOCTH)
Ax+By+Cz+D=0

OIIK-3.3.1

33.

Chopmynupyiite  HeoOXoauMoe U JOCTATOYHOE  YCIIOBHUE
napauieIbHOCTH MPSIMOU U TIJIOCKOCTH.

OTtBer:

Jlas Toro, yro0bl MpsiMasi U IJIOCKOCTh ObLIM HMapajiiejbHbl,
He00X0AMMO H [J0CTAaTOYHO, YTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTM ¥  HaNpaBJSIOIIMA  BEKTOpP MNpsAMOd ObLIH
nepneHIuKyJIsIPHbI.

OIIK-3.V.1

34.

Kakum ypaBHeHHEM OMNMCHIBAETCS NpsAMas, MPOXOJAIIAs uepe3
TOYKY (X0, Yo, Zo) M UMEIOIIAsg HAMNPAaBIAIONINN BEKTOp C
koopaunatamu (I, m, n)?

OTBeT: YpaBHeHHe NPsSIMOi, MPOXO/siled Yepe3 TOUYKY (Xo, Yo,
Z0) ¥ UMeEIOIIAsi HANPABJSIIONINNA BeKTOp ¢ Koopaunatamub (I,

m, N) uMeeT BUJ x_{xn =2 _ %
m mn

YK-1.B.1

35.

Kaxum YPaBHCHHUEM OIMMUCBIBACTCA IMpsIMasi, MpoxXoadalias 4€pe3 ABC
TOYKH (X1, Y1, Z1) U (X2, Y2, Z2)?

OTBeT: YpaBHeHHe NPSIMOi, MPOXOAsLIIell Yepe3 ABe TOYKH (X1,
r—x _ ¥Y¥ _ z—Zy

*2—X%) ¥z—¥ 23—

Y1, Z1) 1 (X2, Y2, Z2) ©MeeT BUJ

OIIK-3.3.1

36.

Kakum 06pa3om MOKHO 3a/1aTh NPSIMYIO C TOMOIIIBIO IBYX
IIJIOCKOCTEN?

OtBer: YpaBHeHHe IBYX NepeceKalIUXCH MJI0CKOCTeH — 3TO
YPaBHEeHHUE NPAMOil B POCTPAHCTBE

OIIK-3.V.1

37.

C nomo1ibio Kakoil popMyIIbl MOKHO HANTH yroi Mexay
IpsAMbIMU?
OTBeT: yroa Me:xay NpsiMbIMU MOKHO HAWTH U3 (OPMYJIbI

] = — —
== » e @y W @;— HANPAB.ISIOINE BEKTOPbI

Ly M

NPAMBIX

YK-1.B.1

38.

Hopwmainb k mimockoctn umeer koopauHaTthl (A, B, C); koopauHaThl
HarnpasJsroIero Bekropa npsmoit (I,m,n)/

C noMo1bio Kakoil popMyIIbl MOKHO HAMTH yrol MEeXAy MPsIMO U
IUIOCKOCTBIO?

OtBeT: yroa Mexay NpsiMoii ¥ JI0CKOCTHI0 MOKHO HAWTH U3

(hopmysibl

OIIK-3.3.1




|Al + Bm + Cn|
,,“."}12 _|_32 + o ‘.,-"IF + me + nZ

sing =

39.

[To xakoit popmyIie MOKHO OIPEAESITUTh PACCTOSIHUE OT TOUYKH J10
IJIOCKOCTH?

OrtBer: PaccTosiHHE OT TOYKH /10 IJIOCKOCTH PABHO
| Axcg +Byg + Czy+D |
VATIEE+C
(Xo, Yo, Zo) KOOPAMHATHI TOUKH.

, e (A, B, C)- xoopauHaThl HOpMaH K IJIOCKOCTH

OIIK-3.V.1

40. X2 z

Hammummre kaHOHHYECKOE YPaBHCHUC JJIIMIICA.
OtBer: Kanonnueckoe YPaBHEHHUE 3JJIMIICA HMEECT BU/I

¥
P

YK-1.B.1

Hanwmure kaHoHWYeCKOe ypaBHEHUE TUIIEPOOPHI.
OtBer: KanoHH4Yeckoe ypaBHeHHe runep00JIbl HMeeT BUJ

41. 2 z

X ¥
@ 2 1

OIIK-3.3.1

42,

Hanummre kaHoHNYeCKOe ypaBHEHHE Mapadoibl.
OtBer: KaHoHnuyeckoe ypaBHeHHe TapadoJibl UMeeT BUJL
y:=2px

OIIK-3.V.1

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

Ne i/t

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

Kon

Y4eOHBIM MJITAHOM HE NPEAYCMOTPEHO

[lepeuenp TeM nis KypCOBOTO INPOEKTUPOBAHUS/BBIIIOJHEHUSI KYpCOBOW pabOTHhI
Mpe/ICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/mt .
KypcOBOl pabOThI
Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel i mpoBeneHUss NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

Ne ITpumMmepHbIi TIEpEeYeHs BOIPOCOB VI TECTOB Kon
/1 pUMEp P P a WHJUKATOpa
1 | Jlana matpuna 1)  as VK-1.B.1

2) -ays
My Gy B
A=( ).
o DA P
= o 3) ayy
E€ anreOpamyeckoe

HHJUKATOpa




JIOTTOJTHEHHE Ass

PaBHO. ..

4) —a,,

Ortser: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

U3 npuBeaéHHbIX dyp;  dpo OIIK-3.3.1
d d
MaTpHIl 0OpaTHbIC 1) 21 22
0 as,
CYLIECTBYIOT Y
MaTpHII. .. 0 0 a,
2) 0 0 a.
0 0 ag
431 A3z A3
3| 0 ay ap
0 0 ag,
11 12 g3
4) (a2 az ag
0 0 0
Otser: 3)
(Muctpykuust: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUJIbHBIM OTBET M 3alUIIMTE apryMEHTBHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Kakum meronom | 1) T. Kpamepa OIIK-3.V.1
MOKHO eIINUTh
P 2) K.®.Taycca
CUCTEMY,
OTIpeIeTHTEND 3) ¢ moMomIbI0 00PaTHON MaTPHUIIBI
OCHOBHOW  MAaTpHIIbI 4)  m0GBIM CIIOCOBOM
KOTOPOH PaBEH HYJIO
OtBeT: 2)
(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
NPaBUJIbHBIN OTBET M 3alUIIMTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Cucrema coBmectHa | 1)  Gombie 1 YK-1.B.1




TOoraa U TOJbKO TOrjaa,

Koraa...

2)  paHr MaTpHUUbI CHCTEMbI paBeH
PAHTy pacHIMPeHHOH MATPULBI
CHCTEMbI

3) panr pasen 0

4)  panr paseH |

OrtBert: 2)

(Muactpykius: IlpounTailitTe TEKCT, BhIOSPUTE
MPaBUJIBHBIN OTBET W 3alMIINUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

151 BEeKTOpOB 4 U b | 1) BeKTOpHI mepreHIMKYISPHEI OIIK-3.3.1
BEIIONHSIOTCS 2) BeKTOPbI MapaLIeIbHbI
YCIIOBHSL: 3) BEeKTOpPBI HE MOTYT JIeKaTh Ha OJHOI
psSIMOU
by by b 4) BeKTOpBI JIeKAT Ha OJHOW NPAMOIi
Gx Ay Az OtBer:2) 4)
rorna.... (Muctpykus: TIpounTaiite TekcT, BhIOEpHTE
NpaBWJIBHBIE BapUAHTHl OTBETOB M 3aIHIIHNTE
apTyMEHTHI, 00OCHOBBIBAIOIIAE  BBIOOP
OTBETOB)
BexTopHoe 1)  komnMHeapHOW IIOCKOCTH, B kKotopoi | OINK-3.V.1
NPOU3BEICHUE JIekKAT TIePEeMHOXKAeMbIe BEKTOpa

BEKTOpOB @ U b — 310

BEKTOD. ..

2) mNepHeHIUKYJSIPHbI MJI0CKOCTH, B
KOTOPO# JIeKaT IepeMHOkKaeMble
BEKTOPBI

3) wHyneBoi

4)  coBmaaaroIIHii c OHUM nu3

MEPEMHOKAEMbIX BEKTOPOB
OtBeT: 2)

(Muctpykuus: IlpounrtaiiTe TeKkcT, BbIOEpHUTE
[IPaBUJIBHBIM OTBET U 3alUIIWTE apryMEHTBHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)




PaccrosiHre OT TOYKH 1) |Axg+Byg+C| VK-1.B.1
A2 +R2 a2+ 2
JI0 TIOCKOCTH MOKHO VATHBIVATHC
BBIUMCIIUTD o 2) A A+B  Bo+C  Ca
[ [
dbopmyre... \J'Af+ﬂf+cf-ulﬂg+ﬁ'§+czz
3) |.£‘1..‘I:u +B_‘I.’u+CZu+D|
VAZ+BZ +C2
4) |Am+Bn+Cp|
VAT BT 40T m 4nt 47
OtBet: 3)
Wuctpykuus: [Ipountaiite Tekcrt, BhIOEpUTE
b
MPABWJIBHBIM OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
I'eomeTpuueckoe 1)  rumepOomnoi OIIK-3.3.1
MECTO TOYEK .
2) mapabooi
IUIOCKOCTH, cymma
pacCTosHUI oT 3)  OxpyxHOCTbIO
K@KIOH M3 KOTOPBIX | 4)  3pammcom
J0  JABYX  JaHHBIX
. | OtBer: 4)
TOYEK ITOU
IJIOCKOCTH ectb | (MuCcTpyKumsa: IlpountaiiTe TekcT, BhIOEpUTE
BeJIMYMHA NPaBUWIBHBIA OTBET M 3alUIIMTE apTyMEHTEHI,
[OCTOSIHHAS, 000CHOBBIBAIONINE BEIOOP OTBETA)
Ha3bIBAETCH. ..
HaiiTu  ypaBHeHue 1) x+1  y-2  z—4 OIIK-3.Y.1
. o -3 2 4
IPSIMOH, MPOXOIALIEH
qyepes TOYKY 2) x+l  y+2  z+4
3 2 4
A(—1;2;4),
HEePICHAUKYISPHO x-1 _y-2 z—4
-2 -2 -4
MJIOCKOCTH
3x-2y-4z+1=0 4) E_yE_
-3 -2 -4

OrBer: 1)




(Muctpykuus: IIpounrtaiiTe TEKCT, BBIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

10 | Pemmth cucremy | 1) x=0,y=1,z=-3 YK-1.B.1
JIMHEWHBIX ypaBHEHU 2)  x=0,y=1,7=-2
METOJIOM l'aycca
2y —y+3z=-10
—x+2y—z=25 4) X:O,y:-l,Z:-Z
Otger: 1)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
11 | Beruucnuth -1 -6 OIIK-3.3.1
D (7 %)
2 -1y (1 -2 2 72
(1 2)(3 2) ) (1 ﬂ)
o 0
3y ()
7 2
9 (L 2
Otget: 1)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpHTE
NPaBUIBHBIA OTBET W 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
12 | Jlana matpuna 1) a,, OIIK-3.¥.1
2) —Qg
Cffa1 @y
A_(“:i ﬂ"::)'
3) Qi
E¢ anrebGpamueckoe 4)  —ay
JIOTIOJTHEHUE Ay

OrtBer: 2)




paBHoO... (Muctpykuus: IlpountaiiTe TEKCT, BBIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
13 | Marpuua ATt 1) At-axa-aTt VK-1.B.1
Ha3bIBaeTCsl 00paTHOM _
P 2) At-A4=1
Matpuie A, eciau
-1, 40— a.4-1—
BBINIOJIHSIETCS YCIIOBUE 3 A A=A-A4 " =E
4 At-A=0
Ortser: 3)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBIOEpPHUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
14 CKaﬂHpHBIM 1) |c_£| |E| ArCCOs o OIIK-3.3.1
IPOU3BEACHUEM JBYX -
2) |a:||b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseiBaeTCA 3) |E||E| cos
YHCII0, PaBHOE. ..
4)  lal|bltge
Otset: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
15 | Yemy pasio | 1) O OIIK-3.V.1
CMEIIIaHHOE
2) 1
IPOM3BEICHUE
BEKTOPOB 3 -2
aba 4 2
Otget: 1)

(Muctpykuus: IlpountaiiTe TEKCT, BBIOEpHUTE

MPABWIbHBIM OTBET W 3alMIIUTE apTyMEHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

16 | YpaBuenue mpsamon, | 1) (x—a)+(v—>b)=0 VK-1.B.1
MPOXOIAIEH  Yepe3 2) Yoy _ xxm
IBE TOYKH MOXKHO ¥rory o s
COCTaBUTH 10 3) A[x — xl}j —|— B[:u'— };rﬁ] =0
dbopmyre...
4) v =y = klx—xp)
OrtBer: 2)
(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
MPABWJIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
17 | 'eomerpuueckoe 1) Tlapabomy OIIK-3.3.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
SKCLEHTPUCHTET £ >1 3)  rumepGoy
npescTaBisieT coboit 4) ITHIIC
Otget: 3)
(Muctpykuus: IlpounTtaiiTe TEKCT, BBIOEpHUTE
MPABWJIBHBI OTBET W 3alHINUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
18 c 1) neicTBUTEIBHOM OCBIO OIIK-3.V.1
OtHomieHne —
4 2) acuMITOTOMN
HA3bIBAETCH. ..

3) JIKCIEHTPUCUTETOM

4) (oKaIbHBIM PATHYCOM

Otget: 3)

(Uncrpykuus: IlpountaiiTe Tekcrt, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




19 | Haittu YPaBHEHHE | 1 x+l  y-2  z—4 VK-1.B.1
3 -2 -4
IPSIMOM, IIPOXOMSILEH
x+1 V+2 zZ+4
yepes TOUKY | D) =: =
3 2 4
A(—1;2;4),
x—1 y—2 z—4
HEePIEHINKYISPHO 3) = =
-3 -2 -4
IJIOCKOCTH
4 x+1  y+2  z+4
3x-2y-4z+1=0 ) S TS T
OrBer: 1)
(Muctpykuus: IIpounrtaiiTe TeKkcT, BbIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
20 | Onpenemuts  kakoe | 1)  x~+y7-8x=0 OIIK-3.3.1
ypaBHEHUE JTMHAN . _
2) x=-2425— 7
COOTBETCTBYET :
napaoore. .. 3)  -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
Otset: 4)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpHTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
21 | Pemuts cucremy | 1) x=0,y=1, z=-2 OIIK-3.V.1

JIMHENHBIX YpaBHECHUU

METOA0M
x+vyv+z=2
2x —y+3z=10
—x+2y—z=-5

l'aycca

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

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

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

(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
[IPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)




22

Breruncnuts

GG 3

n (2 o)
2 (5 o)
» (; 5)
9 (5 7)
OrtBer: 2)

(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
MPAaBWIbHBIA OTBET W 3alUIIUATE apryMEHTBHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

YK-1.B.1

23 | Kakas w3  Touek | 1) (0;3) OIIK-3.3.1
JSKUT Ha mpsimMor y = | 2) (-1; 3)
—2x +1? 3) (2;3)
4) (2;5)
Otgert: 2) 4)
(Mucrpykuus: Ilpounraiite Tekct, BbiOepUTe
NpaBUWIBHBIC BapUAHTHl OTBETOB M 3aIHIIHNTE
apTyMEHTHI, 00OCHOBBIBAIOIINE  BBIOOD
OTBETOB)
24 | Tlpsmasty = 2X + 5 1) tg((®) OIIK-3.VY.1
o0pasyer ¢ 2) t9(-2)
MOJIOKUTEITLHBIM 3) arctg(2)
HATPaBIEHUEM OCH 4) tg(2)
OX yron o, paBHblii... | OTBer: 3)

Wuctpykuus: IIpounrtaiiTe TeKCT, BBIOEpHUTE
MIPaBUJIBHBIN OTBET W 3AlMIIATE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)




25 | Yron MEX T :‘ 1-5 VK-1.B.1
Y 1) tee 1+1+5
PSIMBIMU
3-1
y=x+1y=5+3 2) tgq:r=‘1+:$5
omnpezensercs o )
. 3 o= |
dbopmyre: 1+1+(-5)
_ | 3-s
4) w'e= ‘1+155
OrBer: 1)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
26 | Ilpu peleHnu 1) 5 3‘ OIIK-3.3.1
a8 7
CUCTEMBbl  JIMHEHHBIX
o 1 3 ‘
aBHEHUN
yp 2) 4 _7
{ x,+3x,=5
4x, —7x, =8 1o 5 3
2 3) ‘
a8 -7
IIpaBUILy Kpamepa
OTIPEICITUTEIb A 4) 1 5‘
4 8
UMeeT BUJ:
OtBet: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

27 | Ilpu pelieHnn 1) (2;-1) OIIK-3.V.1
CUCTEMBl  JIMHEHHBIX 2) wmeron Kpamepa HenmpuMeHuM
ypaBHEHUI 3) (1,2
{x1+ 2x, =0 4) (2;1)

4x, +8x, =1
! - Otser: 2)
METOAOM Kpamepa

IMOJIYYCH OTBCT....

Wuctpykuus: IIpountaiiTe TEKCT, BBIOEpUTE

MPABWIbHBIM OTBET M 3alUIIUTE apTyMEHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

28 | Pemnth CHCTEMY 1) (1;0;0) YK-1.B.1
JMHEHHBIX YpaBHCHUI 2) (0;1;0)
meroom Kpamepa: 3) (0;0;1)
Lxl—l-x:—xa =0 4) (1,0;1)
2xy —x, +tx3 =3 ]
 — 2, txg=2 Ortser: 4)
WNuctpyknus: Ilpounraiite TekcT, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
=5 -
29 | lNokasarenbHas 1) Vze': OIlK-3.3.1
(opMa KOMIUIEKCHOTO — an
2) +2et
qucia o
— f%
= -1 + i uMeeT BUI: 3) V2e:
4) V2e'z
Otger: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BpIOepuUTe
NPaBUIbHBIM OTBET M 3aMUIINTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
30 | Moaynb 1) 0 OIIK-3.V.1
KOMILJIEKCHOTO 4YHCIia 2) 1
Z = —i paBeH: 3) 2
4 5
OtBeT: 2)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIbHBIM OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
Kaxkoii metos 1) OTIpE/ICTTUTEND | 2) Kpamepa YK-1.B.1
PELIEHHSI CUCTEMBI CHCTEMBI PaBEH 6
JIMHEWHBIX 3) onpenenutens | 4) l"aycca
anreOpandecKux CUCTEMBI paBeH
YpaBHEHUN HYJIIO




MIPUMEHSIOTCSI B TOM 5) Marpuma e | 6) Ob6paTHoii

cirydae, ecliy ... KBaJIpaTHAsI MTPHIIBI
OtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)

(Muctpykuus:  I[Ipouwrtaiite TekcT W
ycTaHOBUTE cooTBercTBHE. K Kaxmoin
MMO3UIIMY, JaHHOM B JIEBOM CTOJOIIE,
MOJ0EPUTE COOTBETCTBYIONIYIO TO3UITHIO
(MM HECKOJIBKO COOTBETCTBYIOLIMX) B

MIPaBOM CTOJIOIIE)

Pemmre MmaTtpuuHoe Haiitn marpury X u3 ypasuenus 4 *X = B, | OIIK-3.3.1
YpaBHEHHE. rue
Beimonuure -1 2 -9 —4

A= B=
IIPOBEPKY. { 3 —4} (23 1[!)

Ortser:

_{5 2
X= (—z —1)

(ITpounTaiiTe TEKCT U 3alMILINTE Pa3BEPHYTHIN
000CHOBAHHBII OTBET).

OreHMBaHUE TECTOBBIX 33/1aHUM:

- 3amanue KOMOMHHPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
NPEUIOKEHHBIX U 0O00CHOBaHMEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUIIBHO yKa3aHa Iudpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble TIpH BBIOOpe oTBeTa. lloiHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WM €ro OTCYTCTBUE —
0 Gamos.

- 3agaHue KOMOMHUpPOBAaHHOTO THINA C BHIOOPOM HECKOJBKMX BapHMaHTOB OTBETa U3
NPEUIOKEHHBIX U pa3BEPHYTHIM 00OCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIIH MPAaBUIHHO
yKa3aHbl UGl U MPUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIIOJIb3yeMble TIPU BbIOOpE OTBETOB.
[TomHOE cCOBmazicHNE ¢ BEPHBIM OTBETOM OIleHHUBaeTCs | 0ayuioM, eciii JOMYIIEHBI OMIMOKU HIIN
OTBET OTCYTCTBYeT — () 6asIOB.

- 3ajgaHuWe 3aKphITOrO THIIA HA YCTAaHOBIIEHHE COOTBETCTBUSI CUYHMTAETCS BEPHBIM, €CIH
YCTAQHOBJICHBI BCE COOTBETCTBHS (MO3UIMM W3 OJHOTO CTOJIOIA BEPHO COIOCTABICHBI C
NO3UIUSAMH Apyroro ctojdua). [lomHoe coBnazeHune ¢ BEpHbIM OTBETOM OlieHHBaeTcs 1 6amiom,
HEBEpHBIN OTBET MJIU €ro oTcyTcTBHE — 0 Oaios

- 3aJ1aHNe OTKPBITOTO THIIA C PA3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CIIH OTBET COBIAIACT
C STAJIOHHBIM IO COJEpKaHHIO U monHoTe. [IpaBUIBHBIN OTBET 3a 3ajjaHMe OLIEHUBAeTCsA B 3
Oa/uta, eciy JOMyIleHa OfHa OMMOKa \ HETOYHOCTH \ OTBET MPABWIIBHBIA, HO HE MOJHBIHA - 1
Oa, eciu omymieHo O6osee 1 ommOKu \ OTBET HeNnpaBWIBbHBIN \ OTBET OTCYTCTBYET — () GaylioB.



[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO JUCHUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckue  MaTepUaibl,  OMPEACISAIONIME  MPOLEAYypPhl  OIEHUBAHUS
MHAUKATOPOB, XapaKTEpU3YIOLUMX AdTanbl (HOpPMHUpPOBAHHS KOMIETEHIIMM, coaepxarcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaromuxcs
I'VAIL

11. Meroauueckue yKkazaHus Ui 00Y4arOIIUXCs IO OCBOGHUIO TUCIUTLIMHBI

11.1. Meroauueckue ykasaHus s OOy4aroIUXcs 10 OCBOEHHMIO JIEKLIHOHHOTO
MaTtepuana (eciu npedycmMompeHo yY4eOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
r1yOOKoe U sSCHOE WU3JIoKeHue ydeOHoro marepuana. HasHaueHune COBpPEMEHHOH JIEKIUU B
paMKax IUCLMIIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
(GyHIaMEHTaJIbHBIX Mpo0JeM JUCUMIUIMHBL, METOJOB HAY4YHOIO I103HAHUS, HOBEUIINX
JOCTMD)KEHUI HaydyHOHM MbIciu. B ydyeOHOM mporecce JIeKIUs BBIIOIHIET METOJI0J0THYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKIMs pacKpbplBaeT MOHATHIHBIN anmapar
KOHKpETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, JaeT IeJbHOE NPEeACTaBICHUE O AUCLUILIUHE,
MIOKA3bIBAET B3aUMOCBSI3b C IPYTUMH IUCHUIUIMHAMH.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYalOMMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K KaX/10M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO € IPEIOJIaBaTeNeM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITENIbHOM paboThI;

— TIOJy4Y€HHE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTH Ha OJMKaiIIne rosl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNSTH TIJIaBHBIE MBICIU U
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, TIOBTOPSATh WX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHe TOYHOI'O OHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHI.

JlekuMOHHBI MaTepuanm MOXET CONPOBOXKIATbCA JEMOHCTpaluend CIIaiIoB W
UCTOJIb30BAaHUEM DPA3aTOYHOIO MaTepualia IpH MPOBEIEHUH KOPOTKHX TUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHSI OTAEIbHBIX TEMATHK 110 JAUCLUUIUINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

— Onpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  @opMyIMpPOBKA TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— Hnmoctpupyromuye npuMepsl.

11.2. Metoau4ueckue ykazaHUs Uisi OOYYaIOIMIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATHH (eciu npedycMoOmpeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE)




[IpakTuyeckoe 3aHATUE SIBISETCA OAHOM W3 OCHOBHBIX (POPM OpraHU3alMH y4eOHOTro
npoliecca, 3aKIYaroiascs B BBITOJIHEHUH 00y4aroLUIMMUCS 110JI pyKOBOJCTBOM IIpENoiaBaTels
KOMITJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMU
JUCLUIUIMHBL, IpUOOPETEeHNs] YMEHUN 1 HAaBBIKOB, OIbITA TBOPUECKON AEATEIbHOCTH.

Lenbr0 IpakTUYECKOTO 3aHATUS ISl 00yUaroImIerocs siBIsSETCS IPUBUTHE OOYUYaIOIIMCS
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLUILINHE.

[Tnmanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YarOIIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKpeluvleHue, yriayOJieHue, pacIiMpeHUe M JeTaau3alys 3HAaHUM NpH perlIeHuu
KOHKPETHBIX 3a7a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUIEHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YEHHUS KOHKPETHOW yueOHOI
JOUCLIAILINHBI,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOI'O OCMBICICHHSI TMOJYYEHHBIX 3HAHUM Is
BBITIOJIHEHMS 3a/1aHNN;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaIbHON (popm
00y4eHwUsI.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM
[IpakTuueckre 3aHITHA HAYMHAIOTCS C 3a0UCH B OKypHaAl IperojaBaTess
MPUCYTCTBYIOIINX CTYACHTOB. 3aTeM OOBSIBIISACTCS TeMa MPAKTHYCSCKUX 3aHSATHH.
[IpenogaBaTens 4uTaeT yclIOBUE 3a7aud W MIpeajaraeT CTYIACHTaM CaMOCTOSATEIbHO
PEIINTh 3a7a49y, UCTIONB3YS 3HAHUS, MTOJIYYCHHBIC CTYJICHTOM Ha JeKIuu. CTYyIeHT, KOTOPBIH
MEePBBIM PEILIW 3a/lauy, BBI3bIBACTCS K JIOCKE. B ciiydae ecnu CTyA€HT MPaBHIIBHO PEIIHII
3a/aqy, OH moiyrydaer 5 OamroB. Ecimu CTyIeHT perraer 3agady ¢ MOMOIIBIO TIPEroaaBaTeds,
To mony4yaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKIOYas OLIEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OOHychl (kadecTBO) or O g0 5 OammoB. DT OGOHYCHI
N00aBISAIOTCS K 0011l cymme 0anioB B paMKaxX MOJIYJIbHO-PEHTUHTOBOI CHUCTEMBI.
CryneHTaM BBIJACTCSl JOMAITHEE 3aJaHue B BHJIE 3a7ad, KOTOPhIE OHHM CIAaiOT B
YCTaHOBJICHHBIE CPOKHU

11.3. MeToauueckue yKazaHus sl OOYJArOIIUXCS O MPOXOKACHUIO CAMOCTOSATEIHHON
paboThl

B xone BHITOTHEHUS CaMOCTOSATENBHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpETojaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.

st oOydaroruxcst 1Mo 3a04HOM ¢dopMe OOydeHHs, CaMOCTOATENbHass padoTa MOXKET
BKIIIOUYATh B ce0s1 KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUSI CaMOCTOSITEIBHON paboOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
W HaBBIKM B YCBOCHHMU W CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHﬁ, o0ecrieunBaeT BBICOKHHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YCHHs, MOMOTaeT TNOJyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepualiaMH,  HAMNpaBJSIONIMMH  CaAMOCTOSITENbHYIO  paboTy
00yJarONTUX CSASBIISFOTCSI:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

11.4. Metoauueckre yKazaHus [UIsl OOYyYaroIIMXCA IO MPOXOXKICHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJb KadyecTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEYEHUE CEMECTpa C IIeNbI0 OLEHUBAHHS XOJa OCBOCHHS
JTUCIUTUIAHBI.



B Teuenme cemecTpa B cucTemMe IUCTaHIMOHHOTO oOyueHuss ['YAII B dopme
TECTUPOBAHUS TPOBOAATCS JIBE IPOBEPOUYHBIC pabOTHI IO PENICHHIO 3a7ad W OJUH
TEOPETUYECKHA OmpocC (MepeueHb BOMPOCOB JJIsi TECTOB pa3MelleH B «baHke BOMPOCOBY» B
cucteMe AucTaHImoHHoro ooyuenus ['Y AIl).

Pe3ynbTarhl TEKyIIEro KOHTPOJISI YCIEBAEMOCTH OyIyT YYUTHIBATHCS MIPH MPOBEIACHUN
MPOMEXYTOYHOM arrecTari (IPH  HCIOJB30BAaHUU  OaJbHO-PECHTHHIOBOW  CHCTEMBI
OIICHUBAHUS, KAKIBIA BUJ KOHTPOIS OICHWBACTCS B Oamiax, U3 KOTOPBIX (QOpMHUpPYETCS
HUTOTOBBINA PE3yJIbTAT).

11.5. Meroauueckue ykazaHus i 00Y4aroLUXCs MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTeCTaluu.

IIpomexxyrounass  arrectanuss  oOyyarolIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTATOB 00Y4YeHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWH, MOJYyYSHHBIX OOYdYalomIMMCsS B IIpOIECcCe
U3y4eHHs BCel JUCLUIUIMHBI WIM €€ YacTH, HaBBIKOB CaMOCTOSTENIbHOW paboThl, CHOCOOHOCTH
OPUMEHSTh MX JUIS PELICHUs MNPAKTUYECKUX 3a7ad. DK3aMeH, KaK IPaBWJIO, MPOBOJIUTCS B
IIEPUOJ, HSK3aMECHALIMOHHOW CECCHMM M 3aBEPIUACTCS aTTECTAalMOHHOM OLICHKOM «OTJIIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIIBHOY, «HEYIOBIECTBOPUTEIBHOY.

Cucrema OLEHOK INpHU TMPOBEIECHUU MPOMEKYTOUHOW aTTECTALMU OCYLIECTBIISIETCA B
cooTBeTcTBUM ¢ TpeOoBanusimMu Ilomoxkenuit «O TekylieM KOHTPOJE YCIEBAaEMOCTH M
IPOMEXYTOUHOM arrectanuu cryaeHToB ['YAIL, oOyuaromuxcs mo mporpamMmmaM BBICILIETO
oOpazoBanusi» U «O MOIYJIbHO-PEHTHHIOBOM CHUCTEME OLIEHKM KayecTBa y4yeOHOU paOoThI
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMMy TUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




