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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
00pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO OO0pa3oBaHUS — NPOrpaMMmy CIEHHUATUTETa IO
HarpaBjeHuto ToarotoBku/ crneruanbHocTH  38.05.01 «OkxoHOMHYECKass 0€30MacHOCTHY
HANpaBIEHHOCTH «JKOHOMHYECKass Oe3omacHOCThy. JlucumiuimHa peanusyercs Kadeapoi
«Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-1 «Cnoco0GeH oCyIecTBIATh KPUTUYECKHA aHadu3 IPOOJIEMHBIX CHUTyalluid Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

OIIK-1 «Cnoco6eH ucIonb30BaTh 3HAHUS U METO/bl SKOHOMUUYECKOW HAyKH, TPUMEHSTh
CTaTUCTUKO- MAaTEMAaTUYECKU MHCTPYMEHTAPUN, CTPOUTH IKOHOMUKOMATEMATHUECKUE MOJIEIIH,
HEOOXOMMBIC JUIsl pelieHus Mpo(ecCHOHANBHBIX 3a/1ad, aHAJIM3UPOBATh U WHTEPIPETHPOBATH
MOJIYYCHHBIEC PE3YIbTAThD)

ConepxaHve IUCHUMIUIMHBI OXBAaThIBA€T KPYr BOINPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMU JIMHEWHBIX YpaBHEHUW, JIMHEWHBIMU MPOCTPAHCTBAMHU,
BEKTOPHOH anreOpol U aHATUTHICCKON TeOMEeTPHECH.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPTraHU3AIHUN
yueOHOro Tpolecca: JeKyuu, NpaKkmudecKkue 3aHAmus, Ccamocmosmenvras paboma
obyuarowe2ocs.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJIS: TEKYIIHMI
KOHTPOJIb YCTICBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B (hOpMe IK3aMEHa.

OO0mas TpyA0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
Jaca.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenogaBaHus TUCITUATITUHBI
HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJISIETCS] BA)KHOM COCTaBHOM 4acThIO Kypca BBICIIEN MAaT€MaTUKHU, KOTOPBIN JIEKUT B OCHOBE

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

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIOCOOHOCTH; TO3BOJISIET JEMOHCTPHPOBATH LIEIEYCTPEMIICHHOCTh, OPraHM30BAHHOCTh IIPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUsI IPUKIAJHBIX 3a/1a4 U YHUBEPCAIbHBIM S3bIKOM HaYKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

MareMaTHuecKue METOAbl HUCCIEAOBAaHMS, MOJAEIUPOBAHUSA, IPOEKTUPOBAHMS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaUnTEeNbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOIIMMCS Pa3BUTHEM HAyKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX 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
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBisieTcd (opMUpOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APIyMEHTHUPOBAaHHO M SICHO
CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON 4acTH 00pa30BaTENILHON MPOrpaMMEI
BeIcIero oOpasoBanus (nanee — OIT BO).
1.3. IlepeueHb IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS IO JUCLUUILIMHE, COOTHECCHHBIX C
IUTaHUpyeMbIMH pe3ynbTrataMu ocBoeHust OIT BO.
B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMITETEHIIMSIMU FJTH WX 9acTsMH. KoMIeTeHInu M WHAMKATOPHI UX JOCTHKCHHS TIPUBE/ICHBI B

Tabimue 1.

Tabmuma 1 — I[lepeyeHs KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKEHUS

Kareropus (rpymmna)

KOI[ N HAUMCHOBAHHC

KO,Z[ 1 HAUMCHOBAHUC MHAUKATOpPA

KOMITETCHIINU KOMITETEHIINHU JOCTH)KEHHS] KOMIIETEHIIUN
VYK-1 Cnocoben
OCYIIECTBJIIATh VK-1.B.1 BnageTs HaBbIKaMu
KPUTUYECKUM aHAN3 CUCTEMHOI'0 U KPUTUYECKOTO
YHuBepcalbHbIe .
MPOOJIEMHBIX CUTYallui HA | MBIIUIEHUS; METOJUKaMU
KOMITETEHIINU

OCHOBE CUCTEMHOI'O
MoX0/a, BIpabaThIBaTh
CTpATEruIo NEUCTBUI

MOCTaHOBKH I[€JTH, OTIPeIeTICHUs
CIT0CO00B €€ JIOCTHKEHUI

O6menpodeccrnoHanbHbIE
KOMIIETSHIIH

OIIK-1 Cnocoben
HCIIOJIL30BaTh 3HAHUS U
METOJIBI SKOHOMHYECKOM
HayKH, TPUMEHSTh
CTaTHCTHKO-
MaTeMaTU4YeCKHi
MHCTPYMEHTAapUd, CTPOUTD
9KOHOMHKOMATEMATUYECKHE

OIIK-1.3.2 3HaTh MaTEMaTHYECKUE B
CTATUCTUYECKUE OCHOBBI IIOCTPOCHHUS
Pa3IUYHBIX SKOHOMUYECKHUX
MOJENIEH U MEXAaHU3MOB

OIIK-1.Y.2 ymeTh NpUMEHSTh
CTaTHCTHKO-MaTeMaTHUECKUI
WHCTPYMEHTApUU

OI1K-1.B.2 B1ageTs HaBLIKAMHU




peleHust

aHAJIU3UPOBATh U
UHTEPIPETUPOBATH

MOJIENIH, HEOOXOUMBIE JJIS

HpO(beCCI/IOHaJ'IBHBIX 3aJaa4,

MOJIYYCHHBIC PC3YJIbTAThI

HUCITIOJIB30BaHUA MaTEMAaTHYCCKHUX
MCTOAOB B S(KOHOMHWYCCKUX pacuCTax

2. Mecro nucuurnHbl B cTpykType OI1
Jucnuniuna He Oa3upyercs Ha 3HAHMSIX, paHee MPUOOPETEHHBIX CTYIEHTaMH IpH

HN3YUCHUU B BY3C KaKUX mmbo JUCIUIIINH.

3HaHI/I${, IMOJIYYCHHBIC ITPHU M3YUCHHWHN MaTcCpuralia HaHHOﬁ JUCHUIIIIMHBI, HMCIOT KaK

CaMOCTOATENIBHOE 3HAYCHUE, TaK U UCIIOJIb3YIOTCS IPU U3YyYEHUU APYTUX JUCLUIIINH!

- Maremaruka. TeOpI/IH Bepo;ITHOCTeI;'I 1 MaTCMaTHYCCKas CTaTUCTUKaA

3. O0BeM U TPYIOEMKOCTh JTUCIUILIAHBI
Janaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI MO TUCHUILIHHE (M pachpeiesieHue 3TOM TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B

Tabnuiie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUITITUHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKkmuyecKkoil no020moeKu
AyoumopHule 3anamus, BCETo vac. 16 16
B TOM YHCIIE:
nekiuu (JI), (dac) 8 8
npakTuyeckue/cemunapckue 3anstus  (I13), 8 8
(dac)
naboparopusie pabotsl (JIP), (dac)
KypcoBoil npoekT (padota) (KII, KP), (yac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (4ac) 119 119
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3au, OK3. OK3.
OK3.%%)

*k
HpI/IMe‘IaHI/IeZ KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTIHBI

4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.

Pa3Z[€J'II>I, TEMBI IUCHUIIJIMHBI U X TPYAOCMKOCTh IIPUBCACHLI B Ta6n1/1ue 3.

Ta6J'II/II_Ia 3- Pa3;[em,1, TCEMbI JUCHHUIIJIMHBIL, UX TPYAOCMKOCTb

Pasiesnbl, TeMbl TUCIUTITHHBI Jlexunn | 113 (C3)) - JIP KT CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 1
Paznen 1. KoMIutekcHbIE Yynciia 1 MaTPHILIBI 2 2 17
Paznen 2. Cucrembl TMHEHHBIX ypaBHEHUH 1 1 17
Paznen 3. JIuneiinpie mpocTpaHCcTBa 1 1 17




Pasnen 4. Bekropsl 1 1 17
Paszzen 5. IIpsiMast Ha MIOCKOCTH 1 1 17
Paszen 6. IIpsiMast ¥ IIIOCKOCTH B IIPOCTPAHCTBE 1 1 17
Paszen 7. Kpusbie BTOPOro nopsaka 1 1 17
Hroro B cemecTpe: 8 8 119

Utoro 8 8 0 0 119

IIpakTnyeckass MOATOTOBKA 3aKJIIOYA€TCSl B HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCsT  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymiei
npo¢eCCHOHATIBHOM 1€ TEIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aelioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA
Howmep paszpnena HaszBanue u conep:xanue pas3ielioB U TEM JEKIIMOHHBIX 3aHATHI

1. [lonsiTHE KOMILIEKCHOTO uKcia. JeldcTBHUS HaJl KOMIUIEKCHBIMU YKCIaMU B
anrebpanveckoir (opme. JleiicTBUS HAJ KOMIUIGKCHBIMH YHCIAMH B
TpuroHomerpuueckoi popme. @opmyna Myaspa. U3BneueHue KOpHsS H3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonsitue matpunpl. JluHelHble omnepanuu Haja maTpuuamu. JluHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MaTpull. TpaHCIIOHHMPOBAaHUE MATPHLL.
YMHOkKEeHHe MaTpull. MHOTOWIEHbI OT KBaJIpaTHBIX MaTpHIl (4 yaca)
2. Onpenenurenu u ux cpoiictsa. ObpatHas MaTpuua. Pemenue npocreimmx
MaTpuU4HbIX YypaBHEHUH. MaTpuuHblii METOJ pPEIICHUS JMHEHHBIX
ypaBHeHHH. (2 yaca)
Meton Kpamepa. Mertoa I'aycca. (2 yaca)
CoOcTBeHHbIE 4YHMClIa U COOCTBEHHBIE BEKTOPBI KBaJAPATHBIX MaTpUL.
DyHKIUM OT KBaJIpaTHBIX MaTpull (2 Jaca)
3. Jluneitnple mnpoctpaHcTBa. OmpeneneHue U npuMmepbl. basuc u
KoopauHaThl.  JluHeliHble mpeoOpa3zoBaHMs. Marpuua  JIMHEHHOro
npeoOpa3zoBanus. (5 4acoB)
4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE OmpeaeneHus. JInHeltHble onepanuu
HaJl BeKTOpaMH. JInHeilHasg He3aBUCUMOCTh BEKTOpOB. basuc. KoopauHartel.
CucTeMbl KOOpAMHAT HA INIOCKOCTH M B IPOCTpaHCTBe (4 yaca)
CkansipHOE TIPOM3BEEHUE BEKTOPOB. BEKTOpHOE MPOU3BENEHNE BEKTOPOB.
CwMmenaHHOe TPOU3BEIEHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHMsI NPSIMON Ha IUIOCKOCTH. 3aJaud HAa COCTaBJICHHE ypaBHEHUU
npsiMoit. (2 gaca)
Yron Mexay NpsiMbIMU Ha IUIOCKOCTH. PaccTosiHME OT TOUKM 10 IpSAMOM Ha
w1ockocTH. PaccrosiHne Mexay napauieabHbIMU OPsIMBIMU. (2 Yaca)

6. YpaBHeHUsI IJIOCKOCTHU. 3a/laHue MPsIMOM B MPOCTPAHCTBE. (2 yaca)

VYToa MeXy MIOCKOCTIMU. YTOJI MEXAY MPSIMBIMH B TIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM U IUIOCKOCThIO. PaccTosiHME OT TOYKHM 10 TUIOCKOCTH.
PaccrosiHne mexny mapaieTbHBIMU TIOCKOCTSMU. PaccTosiHue OT TOYKH
710 TIPSIMOY B TIPOCTpaHCTBE. (2 Haca)

7. Onnmunc. ['mnepbona. [Mapabona. IlomsipHoe ypaBHEHHWE KPHUBOW BTOPOTO
nopsinka. KanoHnueckue ypaBHEHHUsI KpUBOM BTOporo nopsiaka (3 vaca)

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATHUSL



TeMmbl MpakTUYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHS U KX TPYJ0EMKOCTh

Ne
/o

TeMbl mpakTHYEeCKUX
3aHATHN

DopMBI TPAKTUYECKUX
3aHSITHHI

TpynoemMKkocTsb,
(gac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(dac)

No
paszerna
JIACIIAII

JIAHBI

Cemectp 1

JHeucTBus Haj
KOMILIEKCHBIMHU
qHClIaMU B
anreOpanvecKoi
dopme.
Tpuronomerpuyeckas
dbopma
KOMILIEKCHOT'O YHCIIA.

Pemenue 3anau

HencTBus Haj
KOMIIJIEKCHBIMH
YHCJIaMH B
TPUTOHOMETPUUYECKOM

dhopme

Pemenue 3anau

JlnHelHbIe onepanuu
HaJl MaTpULIAMHU.
TpancrionupoBaHue
MaTpul. Y MHOKECHHE
MaTpHUI]

Pemenne 3agau

Konrtponbnas padora
Nel

Pemenue 3anau

Brrunciienne
OIIPEAECITUTENEN.
OO6parnas maTpuria.
Pemrenne MaTpuyHbIX
YPaBHEHUM.

Pemenue 3anau

MarpuuHslii METON
pEILIEHHS CUCTEM
JIMHEMHBIX
ypaBHeHu. Meron
Kpamepa

Pemenne 3agau

Meron I'aycca

Pemenue 3agau

KonTponbnas pabota
Ne2

Pemenue 3agau

Paznoxenue
BEKTOPOB 110 0a3ucy.
Brramcnenne
KOOpJMHAT TOYEK B
oO1meit 1eKapToBOM
CUCTEME KOOpJUHAT.

Pemenue 3agau

10.

CxansipHoe
MIPOU3BEIECHUE
BEKTOPOB

Pentenue 3anau

11.

BekropHoe u
CMENIaHHOE

Pemenne 3anau




MIPOU3BEICHUS
BEKTOPOB
12. | KontponbHas pabora Pemenue 3amau
0 4
Ne3
13. | VYpaBHeHHs npsMoid Pemenue 3amau 1 5
HA TUIOCKOCTH.
14. | 3amauu Ha IPAMYIO Pemenue 3amau 0 5
Ha TUIOCKOCTH
15. | Ilpsimast ¥ TUIOCKOCTH Pemenue 3amau 1 5
B IIPOCTPAHCTBE
16. | KontponbHas pabora Pemenue 3amau
0 6
No4
Bcero 8
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
U3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI

Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.

Tabnuna 7 — Bunbel camocToaTenbHOM paboThl U €€ TPYJOEMKOCTh

. Bcero, | Cemectp 1,
Bua camocrositensHOM paboThI
qac qac
1 2 3

M3y4eHne TeOpeTHUECKOro MaTepuana 37 37
nucturuHel (TO)
Kypcosoe npoektupoBanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 8 8
ycneBaemoctu (TKVY)
Jomanmaee 3amanue (J13) 25 25
KonTponbubie pabotel 3a0uHnKoB (KP3)
IToaroroBka K MpoMeXyTOYHOU 29 29
atrectrauuu (ITA)




Beero: | 119 | 119 |

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUTSL CAMOCTOSTEIILHON PabOThI 00YUYAOIINUXCS 110 JUCIUIUIMHE (MOIYJTIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSITENFHOW paboThl 00y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedyeHpb nevaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B Ta0IuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUM

Komiuectso
SK3EMIULIPOB B
Ug_ll_ﬂil;/ec bubnmorpaduueckas ccpiika oubmoreke
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)

YK 514 BBK Bbexnemuniera JI.A., [lerposuy A.1O., Uybapos U.A. 200
22.151 642 COopHUK 337249 TI0 aHATUTHYECKON TeOMETPHH U

TUHEeHHoi anrebpe: Yueo. mocoowue / [lox pen. 1.B.

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

2006. — 496 c.
YK Kazakos A.Sl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Ananurraeckast reomerpust: yue6. [Tocobue / CII6.:

I'VAIL, 2019. — 51 c.
http://e.lanbook.co | bekiemumies, JI.B. Kypc aHanuTu4eckoil reOMETpUH U OBC Jlanp
m/book/58162 JIMHEHHOMN anreOpsl. [DNeKTpOHHBIH pecypc] —

OnextpoH. nad. — CII6. : Jlanb, 2015. — 448 c.
http://e.lanbook.co | bekiemumiea, JI.A. COOpHHK 33134 [0 aHATATHIECCKON OBC Jlaup
m/book/72575 TeOMETPHH U JIMHEIHO# anredpe. [DaeKTpoHHBIH 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. Havana nuHeiHO# anreOpb 1 ObC Jlanb
m/book/71997 AHAJTUTUIECKast TEOMETPHS : yuebHoe mocodue / A. 1.

HoBukoB. — Mocksa : DU3MATIIAT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1auu MOBBIIICHHON TPYIHOCTH IS OBC Jlanb
om/book/115483 CTY/IEHTOB BY30B : yuebHoe mocobue / V. B. sanos, O.

K. UBanosa, O. A. OxyHeBa, H. A. TonueHHUKOBA ; 01

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

2019. — 156 ¢

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

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHUecKoi T€OMETPUH U 3BC Jlanp
om/book/58162 TUHEHHOH anreOps! : yueOnuk / Jl. B. beknemuiies. —

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

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas Matematuka. JInneitnas OBC Jlanp

om/book/48192

anredpa ¥ aHATUTUYECKasi TEOMETpHUS : yueOHOe mocooue
/II. C. I'eBopksiH. — Mocksa : ®USMATIJINUT, 2011. —
208 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/bco | Jluneitnas anreOpa 1 aHATUTHYECKAst TEOMETPHS:
de/436467 yueOHUK U IpakTHKyM it By30B / E. T'. ITnoTHrkoBa, A.
I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuuen E. I'. IlnoTHukoBOM. — MockBa:
M3marenscTBo FOpaiit, 2019. — 340 ¢

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

0de/493221 aHATMTHYECKasi TeOMETpHs: yueOHOoe mocooue s
By30B / . X. CabutoB, A. A. Muxases. - 2-¢ u3.,
ucnp. u non. - Mocksa: M3gatensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | IlaxomoBa, E. I'. Jluneiinas aiaredpa u
00e/434042 aHanuTH4Yeckas reomerpusi. COOpHUK 3a1aHuit:

yaeOHoe rocobue /it 0akaaBpuara U CrieluaInTeTa
/ E. T'. ITaxomoBa, C. B. PoxxkoBa. - Mockaa :
M3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOE
0de/430892 noco6wue aisi By3oB / E. H. JIyosiruna, E. M.
BeuromoB. - 2-e u3z. - Mocksa : U3natenbcTBo
FOpaiir, 2019. - 150 ¢

7. IlepeyeHb AIEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAaMOHHONW ceTn «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHS TUCIHUILIAHBI
npuBezieH B Tabnuue 9.

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

http://www.math-net.ru OO01epoccuiicKkuii MaTeMaTHYeCKUA TOPTa
http://e.lanbook.com/view | DBC «Jlanb»

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOr0 0OeCHeueHHs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLEcca M0 AUCLHUIINHE.
[lepedyeHp uConb3yeMOro NporpaMMHOro odbecredeHus npejacrasieH B Taduuue 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a



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

CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBJICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIpeIcTaBlieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)
1 | YueOHnas aynuTopus A 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHH yi. I'actenno, 1. 15,

CEMMHAPCKOI'0 TUIIA, TPYIIIOBBIX U NHIAUBUAYAJIBHBIX
KOHCYJIbTAIIUH, TEKYILETr0 KOHTPOJISA U IIPOMEKYTOYHOM
arrectauuu. OcHaienue: Crennanu3upoBaHHas MeOelb;
TEXHUUYECKHE CPEJICTBA O0YUEHUsI, CIIyXKaIUe IS
IIpeJCTaBIeHUs yueOHOM nHpopMany 60IbLION ayAUTOPUH;
Ha0Op AEMOHCTPALIMOHHOTO 000PYIOBaHHS

2 VYyeOHas ayIuTOpHs IS TPAKTUUECKUX 3aHATHH, 3aHATUN yi. I'actenno, 1. 15,
CEMHUHAPCKOI0 TUIIA, TPYNIIOBBIX U UHIUBUIYAIbHBIX
KOHCYJIbTaINi, TEKYIIET0 KOHTPOJISL M MPOMEKYTOYHON
arrectanuu. OcHammenue: Crienuanu3upoBaHHas MeOeIb;
TEXHUYECKHE CPEJICTBA O0OyUCHUS, CIIYKaITUe TS
npecTaBieHus yueOHoM nHpopmanuu 60Jab1I0N ayJUTOPHH;
MIEPEHOCHOM HAOOP IEMOHCTPAIIMOHHOTO 000pYI0BaHUS

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTB/IJIS TPOBEACHUS ITPOMEKYTOYHOH aTTeCTalluu
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTAIluU

Bun HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OLEHKHM YPOBHA C(OPMUPOBAHHOCTH (OCBOEHU)
KOMITETEHIIMI O0OYyJaloUIMMHCs TPUMEHSETCS 5-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6annpHast ~ mKajla ~ MOAYJBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHiIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKama paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWS OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIEC MOJIOKEHUS C MPAKTUUECKOM
JIeATETbHOCTBIO HAIIPaBICHUS;

— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMBIC UM HJICH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelnaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN
XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0apHas KA PAKTED bop
— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
II0 CYyLIECTBY H3JIaraeT €ro, ONUpasCb Ha 3HAaHUS OCHOBHOMU
JUTEPATYPBI;
«XODOLLIOY — He JI0IIYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;
p — YBA3BIBAET YCBOCHHBIE 3HAHUSA C IPAKTHYECKOW JEATEIBHOCTBIO
«3GauTEHO»
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIE IIOJIOKEHUS;
— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;
— BIAJCET CUCTEMOU CIIELIMAIM3UPOBAHHBIX IIOHTHIA.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;
— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;
«yHOBIIETBOPUTEIILHO .
— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHWU
«GAYTCHO»
HaIPaBJICHUS;
— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;
— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.
— o0yyaromuiicss He YCBOWJI 3HAUUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKM W  HETOYHOCTU  IIpH
«HEYIOBJICTBOPHUTEIIEHO
«HE 3ATTCHON paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;
— UCIHBITHIBAECT TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUY 3HAHMI;
— HE MOXET apryMEHTHUPOBAaTh HAYYHBIE ITOJI0KECHUS;
— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

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

Kon

Ne ni/mt [Tepedens BOmpoOCOB (3a71a4) TSl 9K3aMeHa
WHJMKaTOpa

VK-1.B.1
3amanue 1.
1) BbIYHCITUTH MPOU3BEICHHE KOMILICKCHBIX YHCET B

anreOpanyeckoit popme 3arnucu
(54 2i) = (6 + 5i)

Otser: 20+37i

2) BepHo yn yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anreOpanyeckoi popme
3aIlMCH paBHA MMPOU3BEIACHUIO JEHCTBUTEIbHBIX YaCTE

1. COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

Otser: Hesepno (BepHBIM 0TBETOM SIBJISIETCS
yrBepakaeHue: «/leiCTBUTEJbHAs 4YacTh MPOU3BEICHUA
KOMILUIEKCHBIX 4HceJl B ajredpamveckoi ¢opme 3anucu

BbIYHCJIIETCH KaK Pa3HoOCTh NPou3BeAeHUs
ACMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKUTeEJIeH).

3amganue 2.

1) Bb4ucIUTh MPOM3BEICHNE KOMIUICKCHBIX YUCET B




anreOpanveckoit hopme 3anucu
(7 — 4i) = (1 +3i)

OrBer: 19+17i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOU3BEICHUST KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMMCH BBIUUCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JICUCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTe
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCS YTBep:KIeHHeE:
«[leiicTBUTeIbHAST YACTh MNPOW3BEIEHUS KOMILIEKCHBIX
ynceJ B ajreopamyveckoii gopme 3anucH BbIYNCASETCH KaK
Pa3HOCTHL NPOU3BEJAEHUS JeHCTBUTEJbHBIX YacTedl H
NMpou3BeleHUs MHMMBbIX YacTell COMHOXKUTeJIe»).

3aganue 3.
1) BbIYHCIUTH MPOU3BEICHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(7 + 4i) = (4 —3i)

OrBert: 40-5i

2) BepHo sn yTBepkacHuUE: «/lelicTBUTEIbHAS YaCTh
MIPOM3BEICHUST KOMIUICKCHBIX YHCEI B alre0pandeckoit popme
3aMMCH BBIUUCISAETCA KaK CyMMa IPOU3BEICHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTE
coMHOxHUTeNeln». OTBET apryMEeHTUPYITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«/leficTBUTEIbHAS YACTh NPOU3BEACHUA KOMILUIEKCHBIX YHCe B
aJredpanyecko (opMe 3alMHCH BBIYHCISECTCH KaK Pa3sHOCTH
NpOoM3BeICHUSl JACHCTBUTENbHBIX 4YacTeil M MPOM3BEACHUS
MHHMMBIX YaCTeil COMHOKHUTeIen»).

3ananue 4.
1) BblYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCEN B
anreOpanyeckoit opme 3arnucu
(9 — 4i) # (8 — 5i)

OtBet: 52-77i

2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YaCTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpanyeckon popme
3alMCH BBIYUCIISAETCS KaK IPOU3BEIECHUS MHUMBIX YacTel
COMHOXHUTENEn». OTBET apryMEHTUPYNITE.

OTtser: Hesepno (BepHBIM OTBETOM AIBJIAICTCSH
yTBep:kaeHHe: «/ledcTBUTENbHAS YaCTh MPOU3BEACHUA
KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu
BbIYHCIACTCH KaK Pa3HoOCTh NMPOU3BeICHUS
NeMCTBUTEJbHBIX YacTell U NMPOoU3BeleHns] MHUMBIX YacTei
COMHOKUTeJIe»).




3amanue 5.
1) BbIYUCIUTH MPOU3BEACHHE KOMIUIEKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(9 + 6i)= (2 —7i)

Otget: 60-51i

2) Bepno nu yrBepxkaeHue: «lIpousBeeHne KOMIUICKCHBIX YHCEI
B ajredpanyueckoil popme 3amucu MOXKET OBITh BBIUYMCIIEHO I10
IIPaBWJIy BBIUMCIIEHUS] NPOU3BEJIEHUS MHOrowieHoB» OTBeT
apryMEeHTUPYUTE.

Otger: BepHo (IpH 3TOM HYKHO YYHTHIBATh, YTO  i2= - 1)

3amanue. OIIK-1.3.2
1) BbIYUCIUTD TPOU3BEICHNUE KOMIUICKCHBIX YHCEL.
4, = E{cusg + isin é] n Z,= ?{cus'gz+ i s:'n'!—T:l
T P .
OTtBer: 35(-:035 + i sin E) = 35i
2) BepHo nu yrtBepkacHHE: «JIJii BBIYMCICHHS MPOM3BEICHUS
KOMIUIEKCHBIX ~ YHCEJl ~ HeoO0XOoAMMO  3amucatb HUX B
anredpandyeckoM Buje». OTBET apryMEeHTUPYHITE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpu BbIYMCIEHUM TNPOU3BEJAEHUS KOMIUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOI dopme MOAYJIb pe3yJabTarta
BbIYHC/ISIETC KaK INpou3BeJdeHHe MOJAYJeldl MHOMUTesel, a
apryMeHT 4YMcJIa PABEH CyMMe apryMeHTOB COMHOKHTeJIei»).
3aganue. OIIK-1.¥.2
1) Bbl4ucIUTH 4acTHOE KOMILJIEKCHBIX qyuceln B
TPUTOHOMETPHUUECKOHN (opMe 3anucHu.
m T
10(cos—+1i sin—-
z, _10(cos3+ising)
1 g ' ' T
Z, S[CGSE-I-Iszj
T a - T = -
OtBer: 2 (rus; +1i SI'HE) =43+
2) Bepuo mau yrtBepkacHue: «lIpy  BBIYMCIECHHH YacTHOTO
KOMIUIEKCHBIX YHCET MOJIYJIb U apryMEHT pe3yJibTaTa SIBISIOTCS
pe3ynbTaTaMu JEIeHUS MOIYJIA AEIUMOro Ha MOJYJb JI€TUTENs
U apryMeHTa JAeJuMOro Ha aprymeHt jenutens». OTser
oOocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS YTBEpP KIACHHUE:
«IIpn BBIYHMCIEHHMH 4YACTHOI0 KOMILUIEKCHBIX 4YHCeJl MOIYJb
pe3yJbTaTa fBJsSeTCsl Pe3y/ibTaTaM J/ieJIeHUsi MOAYJIsl 1eJIMMOro
Ha MOJYJIb [eJINTeJIsl, 3 APpryMEHTOM - Pa3HOCTh apryMeHTa
JAeJUTesIsl U APryMeHTAa 1eJTUMOT0»).
Kak HaspiBaercs hopma 3arucu KOMIUIEKCHOTO YHCiIa, UMEoIast OIIK-1.B.2

BU 7=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ITOM 3amHCH |z| U @?




OT1BeT: PopMa 3aNUCH KOMILJIEKCHOTO YHMCJIa, MMEKIIAsh BU/T
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPUUYECKOM, Ie |Z| —
MO/YJ1b KOMILUIEKCHOTO YHCJIa, ( — APTYMEHT KOMILJIEKCHOT0
yucaa

PesynpTar kakoii onepaiuy HaJ KOMIUICKCHBIMUA YHCIIAMH MOXKET
OBITh 3aIIMCAH B BUJE

|z1] - [z2| (COS(@at@2) + isin(p1t¢2)) ?

OtBeT: B TakoM Bu/1e MOKeT OBITH 3alIHCAHA ONePaLUs
YMHOKEHHsI KOMILIEKCHBIX YHCeJ Z1 M Z2.

YK-1.B.1

Pe3ynbpTaT KaKoi onepanuy HaJ KOMIUICKCHBIMU YHCIIAMH MOYKET
OBITh 3ammcaH B BUIE |Z1]:Z2| (COS(@1-2) + iSin(p1-92)) ?
OTtBet: B TakoM Buae MoxkeT ObITH 3aNIMCAHA ONEPALUS
JeJIeHUS KOMILIEKCHBIX YHcesl Z1 | Z2.

OIIK-1.3.2

3ananue 1.
1) KowmmiekcHoe Ynciio Z 3alicalo B alreOpandeckoi u B
TPUTOHOMETPHUYECKOU (hopmax:

v 3 1 T T
£= ?+ i 3 = 'J.{cusE-I—:'s:'nE]
Haiinure 12-10 crenens yucia Z
OTteet:1

2) Kakyro ¢popmy 3amucu 4uciia Bl HCIoIb30Ban? O00CHY#TE
CBOM BBIOOP
Otgert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJiee
PAlMOHAJILHO HCI0JIb30BATh TPHTOHOMETPUYECKYI0 (hopmMy
3aNMCH M IefiCTBOBATH MO CJIeYI0IeMy NpaBuiIy: Npu
BO3BeJeHUH KOMILJIEKCHOI0 YHCJ/IA B CTelleHb MOAYJIb YHCIa
BO3BOJIMTCS B 3Ty CTelleHb, APr'YMEHT YMHOKAeTCsl Ha
N0Ka3aTe/b CTeNeHH.
EcJsin :xe ncnosnb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
HEe00X0IMMO B JaHHOM cJjiy4ae 12 pa3 yMHOKHUTH YHCJIO CAMO Ha
cedst.

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

Z=54+i53/3= 10(cos + isin )

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro ¢popmy 3amucu yncia Bl Henoiab3oBanu? O0oCcHyiTe
CBOM BBIOOP
OrtBer: Ilpn Bo3BeIeHNH KOMILJICKCHBIX YHCeJ B CTelleHb OoJiee
PALMOHAJBLHO UCII0JIB30BATH TPUTOHOMETPHUYECKYI0 hopmy
3aNMCH U AefiCTBOBATH MO CJeAYI0IIeMy NPaBuiIy: NPH
BO3BeleHHH KOMILIEKCHOI0 YHCJIa B CTelleHb MOAYJ/Ib YHCJIa
BO3BOJIMTCS B 3Ty CTelleHb, ApIYMEHT YMHOKAaeTCs Ha
NoKa3aTe/ib CTeNeHH.

OIIK-1.Y.2




Eciau xe ucnoab3oBath ajgredopanyeckyro ¢Gopmy 3anucu, To
He00X0IMMO B JAaHHOM cJIy4ae 3 pa3a YMHOKHUTH YHCJIO CAMO Ha
ce0st (MM UCIOJIBL30BATh (DOPMYJIYy COKPAIIEHHOTO YMHOKEHMSI)

3amanue 1.
1) Haiitu matpuny C = 44 + 3B% e
2 -2
1 a0 2
a=( )B = (—1 3 )
-1 3 -3
3 —3
Ot1BeT:
(10 -3 17
¢= (—m 21 —21)

2) BeibepuTe U3 crimcka nUppPOBBIC CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

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=( ]B=(—1 4)
-1 3 —4
3 —3
OTtBert:

c=(s 5 1)

2. BwiOepute u3 cnicka nupoBbIe CPEACTBA, KOTOPHIE MOT'YT
OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3aJa4u.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3agadue 3.
1. Haiitu matpuny C = 24 + 3B% rae

2 -2
a=(4 3 e=( ¥)

—4 -3
OTtBerT:
8 5 —8
€= (—m 18 —15}
2. BriOepure u3 crincka mudpoBbie cpesicTBa, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIs peIICHUS JAaHHOW 3aa4H.
a) Microsoft Access

b) Wolfram Mathematica

OIIK-1.B.2




C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.

1. Haiitu matpuny € = 34 — 5B, rzie

1 -2
a-(4 3 2e-(a 5)

—3
OrtBer:
_ (-2 5 -9
€= ( 4 -6 6 )
2. BriGepure u3 crincka mudpoBbie cpesicTBa, KOTOPHIE MOTYT

OBITH IIPUMCEHCHBI JJIs pCHICHUA ,I[aHHOI>'I 3a1a4u.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Orser: b)  Wolfram Mathematica

3amanue 5.
1. Haiitu matpuny C = 44 + 3B ‘. roe

1 -2
1 4 2
a=( )B = (—1 4 )
-2 3 —4
3 -3
OTtBert:
({7 13 17
€= (—14 24 —25}
2. Bri6epute u3 ciricka @ poBbie CPeICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHO! 3aJjauH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3amummure pe3ynpTaT AeWCTBUN HaJ MaTpPUIIAMH.

A+0=...
OtBer: A
2. 3anuiuTe pe3ynbTaT AeUCTBUN HAJ MaTpPUIIAMH

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

7(A+B)=
OtBer: 7A+7B
4. Tlpomomxute hopmyty

5A-5B=
OtBet: 5(A-B)
5. Tlpomomxute Gpopmyny

2 X(4A)=
OTtBert: SA

VYK-1.B.1




10.

3amanue 1.
1) Haiitu npousBenenue Matpuil A4 * B, rae

L 2 5
1= 2 e=(o )

OTtBer:
-8 4 )

AB =
(14 18
2) Bribepure u3 cnricka 1uQpOBbIC CPEICTBA, KOTOPHIE MOTYT

OBITH MPUMEHEHBI JJIs PEIICHUs JaHHOU 3a1aun. OOOCHYHTE
BbIOOp M (pPOBOTO CpecTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEHbI JJI51 peleHusl JaHHoM 3a1a4u oTHocuTcest Wolfram
Mathematica- mporpammuoe o6ecneyenne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJIEHUSIMH U
BH3YaJbHBIM CONPOBOKIEHHEM.

3aganue 2.
1) Hatitu npousBenenue Marpuil A * B, rjie

N T

1 3 0 o
OTtBerT:
AB = [_;1 _4"3]

2) BeiOepute u3 crucka nudpoBbie CPeaCTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JIJIs peIlIeHUs JaHHOH 3a/1a4H.

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

OtBet: K undpoBbiM cpeacTBaM, KOTOPbie MOTYT ObITh
NMpUMeHEHBI JIJIM1 peleHus 1aHHOoM 3axa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKIOYaIOLIee
00/1b1110i HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMNBbIOTEPHOIi ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YAJIbHBIM COIIPOBOKACHUECM.

3amanue 3.
1) Haiitu npousBenenue Matpuil 4 * B, rie

OIIK-1.3.2



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
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

e 2 (s )

2 3 5 _—
Ot1BeT:
—6 6
AB = (13 —3)

2) Bribepute U3 crricka 1E(pPOBbIC CPEACTBA, KOTOPHIC MOT'YT
OBITH IPUMEHEHBI [Tl pEIICHUS JaHHOW 3aJauu.

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

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI JIJI51 peleHusl JaHHOo#| 3a1a4u oTHocuTcss Wolfram
Mathematica- mporpaMmMHoe odecneyeHne, BKIIOYAKOIIEE
00111101 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOH aJire0pbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YAJIbHBIM COINIPOBOKICHUEM.

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

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_/—11 6
AH_( 4 22)

2) BribepuTte u3 crircka nuQpoBbIe CPENICTBA, KOTOPHIE MOT'YT OBITh
MIPUMEHEHBI JIJISl PEIICHSI TAHHOM 3a1a4H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIsl pellieHusl JaHHOi 3aga4yu oTHOcHTCa Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA00pP MaTeMaTHYeCKUX (PDYHKIIMA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCIECHUSIMH U
BH3YaJbHBIM CONPOBOKIEHHEM.

3agadue 5.
Haiitu nmponssenenne marpun A * B, rrie

_ . 2 3
== )

OTBer:

-1 14
aB = )
-2 11
2. BoibepuTte U3 crricka HUPPOBbIE CPENICTBA, KOTOPbIE MOTYT OBITH
IIPUMEHEHBI JIJIs1 pELICHMs] TaHHOW 3a/1auH.

a) Microsoft Access



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

b) Microsoft PowerPoint
C) Wolfram Mathematica

OTtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcest Wolfram
Mathematica- mporpammHoe odecneuenue, BKIKOYAOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OtBert:29

2) OO0oCHYHTE KaK BBIYHCIIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

Jlast Toro 4toObl BHIYUCIUTH ONpeieuTe] b BTOPOro Mopsiaka
He00XO0UMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM INATOHAJIH
BbIYECTh INpPOM3BelleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

1) Haiitu onpenenuTenb 2-ro MOPsIKa MaTPHUIIbI
2 3 ‘

i s

OrtBer: -22
2) OO0OCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]1b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEIEHHUs 3JIeMEHTOB IIABHOW ANAroHaIn
BbIYECTh MNPOM3BEACHHE JJICMEHTOB BTOPOH (110004HOI)
JANATrOHAJIN

3ananue 3.

1) Haiitu onpenenuTens 2-ro MOPSIIKa MATPHUIIBI
1 —3‘

5

OtBer: 23

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4Tro0bl BLIYMCINTH ONpele/uTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEJCHHS 3JIEMEHTOB IVIABHOI ANMAaroHaJIN
BbIYECTh IPOM3BeJeHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

OIIK-1.Y.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

3amnanue 4.
1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIbI

|t ol
—14 —8
OtBert: 0

2) OO00CHYITE KaK BBIYHCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OTtBer:

Jis1 TOro 4To0bl BHIYMCJIUTH ONpe/eUTe/] b BTOPOro MOpPsiaKa
Heo0XO0UMO U3 NMPOU3BEJIEHUS 3J1eMEHTOB IJIABHOMH JHMATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoii (M000YHOI)
AMATOHAJIN

3amanue 5.
1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIbI
o 3l

10 3

OtBer: -5
2) OO60CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

Otser:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpeAeIUTe] b BTOPOro MOpPsiAKa
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

OIIK-1.B.2
1 2 -1
3ajanue: 1aHa Matpuua | 3 1 2
4 —2 5
Haiinure anreOpandeckue JOMOTHEHUS:
OTtBer: 9
12. OTtBer: -7
3. Aj;
OTtBer: -5
4. A:E
Otger: 10
5. Ag;
OTtBer: -5
13 YeMy paBeH onpeenuTeNb TPEYroabHOW MaTpUILIbI? VK-1.B.1

OTBeT: onpeaeauTeIb TPEYTroJbHOI MATPUIIbI PABEH
NPOU3BeIeHUIO0 )JIEMEHTOB IJIABHOM THATOHAJIN.




14.

O6o3nauum Ay, A, ..., A, — CTPOKH MATPUIIBI M1 Cly; Clg; ..
JEUCTBUTEIBHBIC YUCIIA.
Ecnu cymecTByeT Takoit Habop uncen, Cpeard KOTOPBIX €CTh XOTS-
OBl OJHO YKCJIO OTJIMYHOE OT HYJISI, U IIPU ATOM JIMHEWHAs
KOMOWHAIIHSI CTPOK MaTPHIIbI C STUMHU YMCIIAMH paBHA HYJICBOM
CTpOKe:
a, 4, + a,A, +--+a, A, =0,

rge 0 = (0,0,..,0).
Kak B 3TOM cilydae Ha3bIBalOTCS CTPOKH MaTPHUIIbI?

Py -

OtBer: Takue cTPOKM MATPHUIIBI HA3LIBAIOTCS JIMHEHHO
3aBHCHMBbIMH

OIIK-1.3.2

15.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eaunnunas MaTpHILia N -ro NOpsJIKa.
Kak Ha3bIBatOTCS Takue MaTpUILbI?

OtBer: Takne MaTpUIbl HA3BIBAKTCS 00PATHLIMU MATPUIIAMH
10 OTHOILEHHIO APYT K Apyry (Al — obparHasik A, u A —
o6partHas K A™Y).

OIIK-1.Y.2

16.

3anmanue 1. Haitti matpuny X u3 ypapaenust A * X = B, rue
-1 2 =7 —4
4= (—2 5) 5= (—1? —9)
Otser:
12
xX= (_3 _1)
3ananue 2. Haiitu matpuny X u3 ypaBHenus 4 =X = B, rnae
-1 2 /-9 —4
A_(E —4} B_(zz'. 10)
Ortser:
_(5 2
X= (—z —1)
3anmanue 3. Haiiti matpuny X u3 ypapHenust A * X = B, ryie
-1 3 —-10 -7
Aa= B =
( 2 —4} ( 14 12)
Ortser:
/1 4
X= (—3 —1)
3ananue 4. Haiiti matpuny X u3 ypapHenust A * X = B, ryie
1 -2 9 6
A= BE=
(3 —?) (2‘3‘ 19)
OTser:
_ {5 4
xX= [_2 _1)
3ananue 5. Haittu matpuny X u3 ypasaenust A * X = B rue
1 -3 14 5
A= BE=
(2 —S) (34 12)
Ortser:
_(5 2
X= (—3 —1)

OIIK-1.B.2




17.

Kaxk HaspiBaeTcs cucrema anreOpanyeckux ypaBHEHUH, KaXI0€ U3
KOTOPBIX SIBJISIETCS IMHEHHBIM?

OtBet: Takasi cucteMa ypaBHeHU HA3LIBAECTCS CUCTEMOI
JINHENHBIX aJre0panvyecKnux ypaBHeHU

YK-1.B.1

18.

Kakue MeTosbl perieHus CucTeM JIMHEHHBIX alredpandyeckux
ypaBHEHUN BaM U3BECTHBI?

OtBer: MeToabl pelieHUsI CHCTEM JIMHEHHbIX aJredpandeckKux
ypaBHeHuii: Mmetroa Kpamepa, meton I'aycca, MeTox MAaTPHYHBIX
yYpaBHeHHii (¢ HCNOJIb30BAHNEM 00PATHOM MAaTPHUUIbI).

OIIK-1.3.2

19.

CpaBHUTE YCIOBUS TPUMEHEHHUS METOJIOB PEILICHUS CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo1 perieHrs CUCTEMbI JIMHEHHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
OTIpeIeNIUTENb MaTPUILIbI CHCTEMBI paBEH HYJIIO?

Otser: Eciu onpegeanreb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJbKO METO/ HCCJIeI0BAHUSA CHCTEMBI
JIMHelHbIX ypaBHeHuil ['aycca, npyrue meroabl (MeTox
Kpamepa u MeToa MAaTPUYHBIX YPaBHEHHI) MOT'YT
NPHUMEHATHCS NPH YCJIOBHH, YTO MATPUILIA CHCTEMbI
KBaJpaTHAas U ONpeJe/IMTe b e¢ He PABEH HYJII0.

OIIK-1.YV.2

20.

CpaBHuUTE yCI0BHs IPUMEHEHHSI METO/IOB PELLIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoi MeTO peleHNs] CHCTEMBI JTMHENHBIX
areOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM clydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJINYeCTBO HEM3BECTHBIX U KOJINYECTBO YPABHEHHU He
COBIIAJAI0T), TO MIPUMEHSAETCS TOJbKO METO UCCJIeIOBAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHu#i ["aycca, Apyrue MeToabl
(metrox Kpamepa u MeTox MATPUYHBIX YPABHEHHU ) MOI'YT
NPUMEHATHCA MPHU YCJIOBUH, YTO MATPHULIA CHCTEMBI
KBa/JIPaTHAS U ONPeAeJNTE/Ib ee He paBeH HYJII0.

OIIK-1.B.2

21.

[Tpu KakoM yCIIOBHM OJTHOPOHASI CUCTEMA JINHEHHBIX ypaBHEHUN
UMEET HEeHYJIeBOE pelieHue?

OtBer: OqHOpPOAHAN CHCTeMa JHHEHbIX YPABHEHUI MMeeT
HeHyJIeBoe pellleHHe TOI/Aa H TOJILKO TOr/a, KOrjaa eé panr
MEeHbIlIe YHCJIA HeM3BeCTHBIX.

YK-1.B.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAUHAT, B KOTOPOi
KaKJasi TOUKa Ha MJIOCKOCTH OINPENETAETCS IBYMS YHCIaMHU -
MOJIIPHBIM YIJIOM U MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOPAMHAT.

OIIK-1.3.2

23.

Kaxk Ha3bIBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM Kaxaasi TOUKa B
POCTPAHCTBE OIpeaeseTcs TpeMs ynuciaamu - (I, 6, @), Tae r—
paanyc-BeKTOp TOYKHU, § U ¢ — 36HUTHBIN U a3UMYTAIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPAUHAT.

OIIK-1.YV.2

24,

UYro Takoe BekTOp?
OTtBer: BeKTOPOM Ha3bIBACTCH HANIPABJIECHHBIN 0TPE30K.

OIIK-1.B.2

25.

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

VK-1.B.1




OTtBer: BCKTOP, Ha4vYaJ10 KOTOPOro coBnajacTt ¢ €ro KOHIoM,
Ha3bIBACTCH HYJCBbIM BCKTOPOM.

26.

[To xakoit popmyse onpenensieTcs: CKalipHOe MPOU3BEICHNE
BEKTOPOB?
OTtBer: CkajisipHOe Npou3Be/ieHNe BEKTOPOB OIpeiesisieTcs 1o

dopmy.e |dl = |b| = cosa

OIIK-1.3.2

27.

[To xakoit popmyse BBIYUCIAETCS CKATSIPHOE IPOU3BEACHHE

BEKTOPOB @ U b , €CITH M3BECTHBI KOOPIHHATEI BEKTOPOB B
nekaptoBoii cucteme (B cucreme : 0X, Oy, 0z)

Oteer: CkansipHoe npou3BeJeHHe BEKTOPOB OIpeae/sieTcs: 1o
dopmyne a, b, +a,b, + a_b,

OIIK-1.Y.2

28.

[To kakoit popmyIie BEIYUCIAETCS BEKTOPHOE IPOU3BEACHUE

BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME

koopauHart (X, Y, 2)?

OtBer: BekTOpHOE IpOoN3BeAeHHE BEKTOPOB ONpPEAe/IseTCs 10

dpopmyie
i j ok

oM 5

OIIK-1.B.2

29.

[To xakoii popmyIie onpenensercss MoayJb BEKTOPHOTO
IIPOU3BE/IEHUSI BEKTOPOB?
OtBer: BesimunHa MojyJisi BEKTOPHOI'O IPOM3BeIeHUS

BEKTOPOB onpenesiercs mo gopmyue |dl = |b| = sin(ab)

YK-1.B.1

30.

YeMy paBHO pacCTOSIHHE OT TOUKH JI0 MPSMOit?
Oteer: PaccTosinne 0T TOYKH 10 NPSAMOi PABHO VIMHE
NepHeHAUKYJIsIPa, ONYIIEHHOI0 U3 JAHHON TOYKH HA NPSAMYIO.

OIIK-1.3.2

31.

3amanue 1. CocTaBuUTh ypaBHEHUE NPSIMOM HPOXOJAIIeH uepes
x+2 y—9

touky M(2,4) u nepreHIuKyISIPHON MPIMOii — = vy

OTBer 3ammcaTh B BHUAE YpPaBHEHHWsS TMPSMOHW C  YIJIOBBIM

kod(duUImeHTOM

Orser:

¥y=-1,25x+6,5

3aganue 2. CoCTaBUTh ypaBHEHHE NPSMONM MPOXOAsLIe uepes
TOUYKY M(1,—4) u NEPIEHUKYIIIPHON psIMON
—4x —5y+14=0,

OTBer 3ammcaTh B BHUAE YpaBHEHHsS TPSMOM C  YIJIIOBBIM
KodduUImeHTOM

OTBer:
¥=1,25x—5,25

3amanne 3. COCTaBUTh ypaBHEHUE MPSMOM MPOXOAAIIEN depes
x+16 y—9

—4 -5

OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
KodduImeHTOM

touky M(—1,—3) u napamiensHo mpsMoit

OIIK-1.Y.2




OTBer:
¥y=1,25x—1,75

3aganue 4. CocTaBUTh YpaBHEHUE MNPSAMOM MPOXOASIIEH uepes

Touky M(1,—1) u nepueHIUKYIAPHOM npsMoi ¥ = —5x + 2,
OtBer 3ammcarb B BHUJAE YPaBHEHHS NPAMOH C  YIJIOBBIM
K03 uUIeHTOM

OTtBer:

¥y=02x—1,2

3ananue 5. CocTaBUTh ypaBHEHUE NPSIMOM NPOXOJAIIEH uepes
x+1 v—6

touky M(3,1) 1 nepueHaUKYIAPHOM IPAMOI e = -

OtBer 3ammcaTh B BHUAE YpPaBHEHHS MPSMOH C  YIJIOBBIM

ko3 urmeHTOM

OrtBer:

y=-1,25x+4,75

32.

KakuM ypaBHEHHEM OMHUCHIBACTCS IJIOCKOCTh B JICKAPTOBBIX
KoopauHaTax (X, Y, z)?

OTtBeT: B 1ekapTOBBIX KOOPAUHATAX YPaBHEHHUE MIOCKOCTH
(KaHOHMYeCKOe YPaBHEHHE MIOCKOCTH)
Ax+By+Cz4+D=0

OIIK-1.B.2

33.

Chopmynupyiite  HeoOXoauMOe U JOCTATOYHOE  YCIOBHE
napauieIbHOCTH MPSIMOU U TIJIOCKOCTH.

OTtBerT:

Jas Toro, yro0bl MpsiMasi M IJIOCKOCTh ObLIM NMapaJliejJbHbI,
He00X0AMMO H [J0CTAaTOYHO, YTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTM ¥  HaNpaBJSIOIIMA  BEKTOpP MNpsAMOd ObLIH
NnepreHInKyJIAPHBbI.

YK-1.B.1

34.

KakuM ypaBHeHHEM oONMCHIBaeTCs MpsMas, MNPOXOIsMIas uepes
TOUKY (X0, Yo, Zo) M HMEIOIas HaNpaBJIAIOMUNA BEKTOp C
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHe NPsSIMOi, MPOXOsilied Yepe3 TOUYKY (Xo, Yo,
Z0) ¥ UMeEIOIIAsi HANPABJSIIONINNA BeKTOp ¢ KoopauHatamub (I,

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

OIIK-1.3.2

35.

KakuMm ypaBHEeHHEM OMMUCHIBAETCS MpsiMasi, IPOXOAILIAsl YEPE3 ABE
TOUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OtBet: YpaBHeHue NPSIMOii, IPOXosilIeil Yepe3 ABe TOYKH (X1,
X—X]_ — }'—}'1 — 3—31
27X B | 22751

Y1, Z1) u (X2, Y2, Z2) ©IMeeT BUJL

OIIK-1.Y.2

36.

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

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

OIIK-1.B.2

37.

C nomol1pio Kakoi (hopMyIIbl MOXKHO HAalTH YIOJl MEXITY

VK-1.B.1




NPAMBIMH?
OTBeT: yroJa Mexay NpsiMbIMH MOKHO HAWTH U3 (pOPMYJIbI
ayag

|ﬂ__|'i|T_|l, rae iy M i, — HANPaBJIAIOIINE BEKTOPHI
1 z

Cosgp =

NPAMBIX

38.

Hopwmais k ttockoctu umeet koopaunathl (A, B, C); koopanHaTe
HarpasJISoNIEro Bekropa npsmoii (I,m,n)/

C nomo1bio Kakoit popMyIibl MOKHO HAMTH yroi MEXAy MPsIMO U
IIJIOCKOCTBIO?

OTBeT: YyroJ MexKay NpsiMOii H IVIOCKOCTHIO MOKHO HAWTH U3

(hopmyiibl
|Al + Bm + Cn|

VAT + B2+ 212+ m? + n?

sing =

OIIK-1.3.2

39.

ITo kakoit Gpopmysie MOXKHO ONPEACITUTh PACCTOSIHHE OT TOYKH JI0
IJTOCKOCTH?

OTtBet: PaCcTosiHME OT TOYKH 10 IJIOCKOCTH PABHO
|y + By, +Ca #D|
VATIET e
(Xo, Yo, Z0) KOOPJUHATHI TOYKH.

, e (A, B, C)- xoopauHaTel HOPMaH K IJIOCKOCTH

OIIK-1.YV.2

40.

Hanumure kaHoOHMYECKOE ypaBHEHUE ILTUTICA.

OtBer: KanoHH4YecKkoOe ypaBHEeHHUE JJUINIICA MMeeT BU/
xz J,z
az b2

OIIK-1.B.2

41.

Hanumure KaHOHUYECKOE YpaBHCHHC FI/IHep60pBI.

OtBer: Kanonnuyeckoe ypaBHeHHe rUNEP00JIbI HMEET BH/I
2 2

xt y )

al b2

YK-1.B.1

42.

Hanumure kaHoHUYEeCKOe ypaBHEHHUE TapadoIbl.
OtBer: KanHoHn4YecKkoe ypaBHeHHe apadoJibl HMeeT BH/
y:=2px

OIIK-1.3.2

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

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

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

Kon
WHIAMUKATOPA

Y4eOHbBIM NJIAHOM HE IPEAYCMOTPEHO

MpeICTaBICHBI B TabwuIe 17.
Tabnuna 17 — Ilepedern TeM UIsi KypCOBOTO IPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM pabOTHI

IlepeyeHp TeMm Ui KypCOBOIO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

Ne o/ [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
B KypCOBOM paboOTHI
Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO
Bonpockl s mpoBeneHHS MPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHPOBAHUS

IIpeJICTaBJICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB




Ne . Kon
[IpumepHBIii TepedeHb BOIPOCOB ISl TECTOB
n/n MHAMKATOpa
1 | Mana matpuna 1)  a, YK-1.B.1
2) -ay;
_(“11 ﬂ"1:)
A= .
33 Q33 3
) Ay
E¢  anreGpamveckoe
JIOTIOJIHEHHE A, 4) —ay
paBHo. .. Orser: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
2 | I3 npuBeIEHHBIX dy;  djp OIIK-1.3.2
d d
MaTpull oOpaTHbIE 1) 21 22
0 as,
CYIIECTBYIOT Y
MaTpHII. . . 0 0 ay
2) |0 0 ay
0 0 ag
449 dA4p dy3
3) | 0 az az
0 0 a;,
1) Q12 43
4) |az az as
0 0 0
OTtBet: 3)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
MPABWJIBHBI OTBET W 3alHINUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
3 | Kakum metogoMm | 1) TI. Kpamepa OIIK-1.Y.2
MOKHO CIIUTh
P 2) K.®.Taycca
CHCTEMY,
OTIpE/IENHTE b 3) ¢ moMoIIbI0 00PAaTHONW MAaTPHIIBI
OCHOBHOH ~ MAaTpHIBl | 4)  00bIM CLIOCOBOM




KOTOPOM paBeH HYIIIO

OrtBer: 2)
(Muctpykuus: IIpounrtaiiTe TeKcT, BbHIOEpHTE
NPaBWIBHBIA OTBET M 3allUIIUTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

Cucrema coBmectHa | 1)  Oobiie 1 OIIK-1.B.2

TOTZIa ¥l TOJIBKO TOTAQ, | 2)  PaHr MAaTPHIbI CHCTEMbI PaBeH

Korja... PAaHIy paclIMpeHHO MATPULbI

CHCTEMBI
3) panr pasen 0
4)  panr pasen 1
OtBet: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

JI1s1 BeKTOpOB 4 U b | 1) BEKTOPHI IEPIEHMKYIAPHEI VK-1.B.1

BBITOJTHSIOTCS 2) BEKTOPbI MapajliebHbI

YCIIOBHSL: 3) BEKTOpbl HE MOTYT JIe)KaThb Ha OIHOMN

IpsAMOit

by by b 4) BeKTOPHI JeKAT Ha OJHOW NPSAMON

Gx Ay Az OtBer:2) 4)

Torza. ... (Muctpykiust: TIpounTaiite TEKCT, BhIOSpUTE
MPAaBWJIbHBIC BapUAHTHI OTBETOB W 3aITUIIUTE
apryMEeHTHI, 000CHOBBIBAIOIITHE BBIOOp
OTBETOB)

BekTopHoe 1)  KomTMHeapHO# IMIOCKoCTH, B kKoTopoi | OITK-1.3.2

POU3BEICHUE TeKaT MEPEeMHOKaeMbIE BEKTOpa

BEKTOpOB @ U b — 310

BEKTOD. ..

2) TNepNeHIUKYJISPHbIH TJIOCKOCTH, B
KOTOPO# JIeKaT IepeMHOkKaeMble
BEKTOPBI

3) wHyneBoi

4)  coBmamaromuit C OJIHUM u3




MIEPEMHOKAEMBIX BEKTOPOB
OrtBer: 2)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPaBUJIBHBIM OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

PaccTostHue OT TOYKHU 1) |Axg+Byg+C| OIIK-1.YV.2
A2 RZJAZ 12
JI0 IJIOCKOCTH MOYKHO VATHBSVATHC
BBIUMCIIATH o 2) A A.+B B +C, Cs
[ [
2 2 2 2 2 2
dopmyue... _JAJ_+E'J_ +Cl-u|Az+Hz +CF
3) |A$u+B}’u+cZu+D|
VAZ+BZ +(?
4) |Am+Bn+Cp|
VAT +ET+CTmE +n® 4pt
Ortser: 3)
Nucrpykmust: Ilpouuraiite TEKCT, BBIOEpUTE
YK )
MPABWJIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
['eomerpuueckoe 1)  runep6ooi OIIK-1.B.2
MECTO TOYEK .
2)  mapaboJoii
MJIOCKOCTH, cymMma
paccTosHuit or| 3)  OKPYKHOCTBIO
KOKIOW U3 KOTOPBIX 4)  snamncom
a0 ABYX JaHHBIX
_ | OtBer: 4)
TOYEK ATOM
IUIOCKOCTH ectb | (MuCTpyKUMa: [IpountaiiTe TekcT, BhIOEpUTE
BeJIUYMHA MPABWIBHBIN OTBET U 3alHIIUTE apTyMEHTHI,
[IOCTOSIHHAS, 000CHOBBIBAIOLINE BEIOOP OTBETA)
Ha3bIBACTCH. ..
Haiitu ypaBHEHHE 1) x+1  y-2 z—4 VK-1.B.1
-3 2 4

MPSAMOM, TTPOXOIAIIEH




y+2 Z+4

qyepes TOUKY 2) — —
3 2 4
A(—1;2;4),
x—1 y—2 z—4
HEPIEHIUKYIISPHO 3) =: =
-3 -2 -4
IUIOCKOCTH
3x-2y-4z+1=0 4 T===
OrBer: 1)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWIbHBIM OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHNE BEIOOP OTBETA)
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-1.3.2
JIMHEHHBIX YPaBHEHHUU 2)  x=0,y=1,z=- 2
METOZIOM l'aycca
x+y+z=-2 3) x=0,y=-1,z=2
2x —y + 3z =-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otger: 1)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOSpHTE
[IPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
11 | Beraucnuth 1) (_1 _5) OIIK-1.V.2
7 2
2 -1y /1 -2 2 72
G 2G5 2 Lo
o 0
3y ()
7 2
9 (L 2
Otget: 1)

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

000CHOBBIBAIOIIUE BBIOOP OTBETA)




12 | Jlana matpuna 1) Qs OIIK-1.B.2
A_(ﬂ,ll ali) 2) —Qq2
\agy agp /s
3) Qu
E€ anreGpanueckoe 4)  —ay
JIOTIOJIHEHHUE Asy
OrtBer: 2)
paBHoO...
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWIbHBIM OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
13 | Marpuua A 1) Aat-axa-att VK-1.B.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, BBHIOEpHTE
[IPaBWIbHBIM OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
14 CKaﬂprHI)IM 1) |c_£| |E| ArCCOS o OIIK-1.3.2
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: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPABWIBHBII OTBET M 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
15 | Yemy pasio | 1) O OIlK-1.V.2




CMEIIaHHOE 2) 1
IPOM3BEACHUE
P 3) -2
BEKTOPOB
=77 = 4 2
aba )
OrBer: 1)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBHIOEpHUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16 | YpaBuenue mpsamon, | 1) (x—a)+(v—>b)=0 OIIK-1.B.2
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
OtBet: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWJIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
17 | 'eomerpuueckoe 1) Ilapabomy YK-1.B.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
SKCLIEHTpUCHTET € >1 3)  rumepGoxy
npeJcTaBIIsieT co0oi 4)  swmnc
Otset: 3)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
18 c 1) neHCTBUTEIBHOM OCBIO OIIK-1.3.2
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-1.Y.2
. . 3 -2 -4
IPSIMOH, MPOXOIAIIEH
x+1 y+2 z+4
qyepes TOUKY | ) =2 " =
3 2 4
A(—1;2; 4),
x—1 y—2 z—4
HEepPIEHINKYIISPHO 3) = =
-3 -2 -4
IUIOCKOCTH
4 x+1  y+2  =+4
3Xx-2y-4z+1=0 ) 3 "2 _a
Otget: 1)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
20 | Onpenenuts  kakoe | 1)  x +y-8x=0 OIIK-1.B.2
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: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
21 | Pemuts cucremy | 1) x=0,y=1, z=-2 VK-1.B.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)

(Muactpykius: [lpounTtaiiTe TEKCT, BBIOEPUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)

22

Brauciautb

)63

OtBet: 2)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
IIPABWIBHBIM OTBET M 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOLIHE BEIOOP OTBETA)

OIIK-1.3.2

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 BAapUaHThl OTBETOB W 3AIMIINTE
BBIOOD

apryMEHTHI, 000CHOBBIBAIOLINE

OTBETOB)

OIIK-1.Y.2

24

[Mpsmasty = 2x + 5

obpazyer ¢

1) w9
2) 19(-2)

OIIK-1.B.2




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 VK-1.B.1
Y 1) tee 1+1+5
PSIMBIMU
3-1
y=x+1y=5+3 2) tgm:‘iﬂss
omnpezensercs o )
. 3 tweo= |k
dbopmye: 1+1+(-5)
_ | 3-s
4 we= ‘1+155
Otger: 1)
Wuctpykuus: IlpounrtaiiTe Tekct, BpIOepuUTe
MPABWJIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
26 | Ipwu pereHnH 1) 5 3‘ OIIK-1.3.2
a8 7
CHUCTEMBbl  JIMHEWHBIX
o 1 3 ‘
aBHEHUN
yp 2) 4 _7
{ xy+3x, =5
4x,—Tx,=8 © 3 [5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIpENIeITUTENb A 4) 1 5‘
4 3
UMEET BUJL:
OtBet: 2)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)




27 | Ilpu pelieHnn 1) (2;-1) OIIK-1.Y.2
CHUCTEMbI  JIMHEHHBIX 2) wmeron Kpamepa HenmpuMeHHM
ypaBHEHHIA 3) (1,2
{xl—I- 2x,=10 4) (2;1)
Boren =1 Otger: 2)
METOIOM Kpawtepa Wuctpykuus: Ilpounraiite Tekct, BbIOEpUTE
TOMYHCH OTBET - NPaBUIBHBIA OTBET M 3aIUIINTE apryMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
28 | Pemuth cucTeMy 1) (1;0;0) OIIK-1.B.2
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,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
29 | Iloka3arennHas 1) J2e =%“ VK-1.B.1
(opMa KOMILIEKCHOTO _ 3m
2) V2e'®
qrcia -
z=-1+ i umeer BUL; 3) V2e'™
4) +2e 5
Otser: 2)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
30 | Moaynb 1) 0 OIlK-1.3.2
KOMIUIEKCHOTO YHCTIa 2) 1
Z = —i paBeH: 3) 2
4) 5
OrtBer: 2)

Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kaxoii meToj 1) OIIPEICTUTENb | 2) Kpamepa OIIK-1.Y.2
PEIICHHS] CHCTEMBI CHCTEMBbI paBeH 6
JTMHEHWHBIX 3) onpenenurens | 4) ["aycca
anreOpanyecKux CHCTEMBbI paBeH
YpaBHEHUNU HYIIIO
IPUMCHSIOTCS B TOM 5) Marpuna =He | 6) OGparHoii
clrydae, eciH ... KBaJIpaTHas MTPHIIBI
OtBer

1) 2)

1) 4)

1) 6)

3) 4)

5) 4)

(Mucrpykuus:  Ilpounrtaiite  TekcT W
YCTaHOBUTE CcoOoTBeTcTBHE. K  Kaxmaoi
MO3UIUN, JaHHOW B JIEBOM CTOJOIIE,
noJ0epUTe COOTBETCTBYIOUIYIO MO3UIIHIO
(MM HECKOJIBKO COOTBETCTBYIOLIUX) B

IIPaBOM CTOJIOIIE)

Pemmre marpuunoe Haiitu matpuiy X u3 ypasuenus A *X = B, | OIIK-1.B.2
ypaBHEHHE. rae
BeimosauTe -1 2 -9 —4

A= B =
IIPOBEPKY. { 3 —4} (23 1[!)

OrtBer:

_{5 2
X = [_2 _1)

(ITpounTaiiTe TEKCT M 3aNMILIUTE PA3BEPHYTHIN
000CHOBAHHBII OTBET).

OneHnBaHUE TECTOBBIX 3aJaHUMN:

- 3agaHre KOMOMHUPOBAHHOTO THIA C BHIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 000CHOBAaHMEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUWIIBHO yKa3aHa Iudpa
U TIpUBEIEHbl KOHKpPETHBbIE AapryMEHThl, HCIOJb3yeMble Npu BbIOOpe oTBeTa. [lonHoe
COBIIAJICHUE C BEPHBIM OTBETOM OlleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WIIM €r0 OTCYTCTBHE —
0 Gamos.

- 3ajaHue KOMOWHUPOBAHHOTO THIa C BHIOOPOM HECKOJBKHX BapHMaHTOB OTBETA W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BbIOOpa CUMTAETCS BEPHBIM, €CIIM MPaBHIBHO
yKa3aHbl HUGPHI U MPUBEIEHBl KOHKPETHBIE apryMEHTHhI, UCIIOJIb3yeMble IIPU BHIOOPE OTBETOB.
[TomHOE COBMazieHNE ¢ BEPHBIM OTBETOM OIleHHUBaeTCs | 0ayuioM, eciii JOMYIIEHBl OMIMOKU HIIN
OTBET OTCYTCTBYeT — () 6aJIOB.




- BaHaHI/Ie 3aKPBITOTO THUIIA HA YCTAHOBJICHHUC COOTBCTCTBUA CUHHUTACTCA BCPHBIM, CCIIN
YCTaHOBJICHBI BCE COOTBETCTBUS (MIO3MLIMH W3 OJHOTO CTOJOLA BEPHO COIOCTABIEHBI C
HO3UIUSIMU ApYyroro crojbua). [lonHoe coBnaseHne ¢ BEpHBIM OTBETOM OLIGHUBAeTCs 1 Oaiiom,
HEBEPHBII OTBET WM ero oTcyTcTBUE — 0 OayuioB

- 3aI[aHI/Ie OTKPBLITOT'O THIIA C PA3BCPHYTBIM OTBETOM CHHTACTCA BCPHBIM, €CJIM OTBCT
COBMAJAECT C JTAJOHHBIM IO COACPKAHMIO W TMOJHOTe. llpaBWiBHBIM OTBET 3a 3amaHue
OLICHHBAaeTCs B 3 Oaiuia, €Ciii OIMyIIeHA O/IHA OIIMOKa \ HETOYHOCTH \ OTBET MPABUIIBHBIN, HO HE
HOJHBIH - 1 Oam, eciu fgomymeHo 6osiee 1 omuOKy \ OTBET HENPaBUIIBHBIH \ OTBET OTCYTCTBYET
— 0 6amnoB

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT
1 Jluneiinas anreOpa
2 AHanuTH4ecKasi FeOMETpUs
10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS

WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEPXKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periamMeHTHpyOUIUX TOPSJIOK U IPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaronuxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi O0yYarOMIMXCSl 0 OCBOCHUIO TUCIUILTUHBI
(Huoice npusoosmces pekomenoayuu no COCMagieHuo 0anHo20 pazoena)

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIUXCS IO OCBOCHHUIO JIEKIIMOHHOTO
MaTtepuaa (eciu npedycmMompeHo yY4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEHHE ydeOHOro marepuaia. HasHadeHne COBpEMEHHOW IJIeKIIMU B
paMKax JIUCIHMILJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALHUIO MO TEME, a B OCBOCHUH
dyHIaMEeHTANBPHBIX TPOOJIEeM JTUCHHIUIMHBI, METOJOB HAyYyHOTO ITO3HAHHS, HOBEWUIIHX
JOCTHO)KEHUI HaydHOH MbIciau. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U WHPOPMAIMOHHYIO (YHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapat
KOHKPETHOW o0yacTH 3HaHus, €€ MpoOsieMbl, AaeT IeIbHOE NPEACTaBIEHUE O AUCIUIUIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JTUACIHUTUTHHAMH.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJIyYe€HHE COBPEMEHHBIX, IEJOCTHBIX, B3aWMOCBS3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENoJaBaTeIeM;

— pa3BuTHe NOpPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIUICHUSI.

— TOosBJIeHHE HEOOXOIMMOro MHTEpeca, HeOOXOAUMOTO JUI CAMOCTOSTEIbHOW PadoTHI;

— TOoJIyueHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaNIINeE TO/IbI;

— HayYUThCS METOJUYECKH 00padaThiBaTh MaTepuan (BBIICIATH TIABHBIE MBICITH H
MOJIOXKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, TOBTOPSATh WX B  Pa3IMYHBIX
bopmynupoBKax);

—  TOJIy4eHHE TOYHOTO TTOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB 1 TIOHSTHIA.




JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOI0 MaTrepuaja IpH TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa OpeIocTaBICHUS JSKIIMOHHOTO MaTepraa:

— Ornpezaenenuss MaTeMaTUYECKUX TEPMHUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3areynbCTBO TEOPEMBI.

— HMmumroctpupyronme npuMepsl.

11.2. Metoauueckue ykazaHUS [Uisi OOY4YalOIIUXCS MO MPOXOXKACHUIO MPAKTHUECKUX
3aHSIITHH (eciu nPpedyCMOmpeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHuszaluu y4eOHOro
mporecca, 3aKIII0Yaronasicsl B BHIIOJHEHUN 00YJaIOIIUMUCS 1O PYKOBOJICTBOM IPETOAaBaTes
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOMH
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIBITA TBOPUECKOH JEATEIHLHOCTH.

[enbro MpakTUYECKOTO 3aHIATHSI ISl 00Yy4arOIIerocs SBJSETCS MPUBUTHE 00YUAIOIIUMCS
YMCHHI U HABBIKOB MPAKTUYCCKON JIEATEIHPHOCTH 110 U3y4aeMOU JTUCITUTLINHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOLIUMCS TPAKTHUECKUX 3aHATHI:

— 3aKperuicHHWe, YriayOJeHHWe, pacIIMpeHHWe M JeTalu3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIOCOOHOCTEH, CaMOCTOSTEIbHOCTH  MBIIUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBIIQJICHWEC HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHS KOHKPETHOH y4eOHOI
JUCIUILINHBI,

— BBIpa0bOTKAa CMOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHHAI;

— ofecrnieyeHue palMOHAIBLHOTO COYETAaHUs KOJUICKTUBHON M MHAMBHAYAIbHOU (opM
o0OyueHusl.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckne 3aHATHA HAYMHAIOTCA C 3alHCH B OKYpPHaT MpPENoJaBaTels
MPUCYTCTBYIOIUX CTYACHTOB. 3aTeM OOBSABISAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IpenogaBaTens YMTAeT yCIOBHE 3aJayd U TIpeJUIaraeT CTYJACHTaM CaMOCTOSTEIBHO
PeLuTh 3ajjauy, UCIIONb3Yys 3HaHUS, OJYyYEHHbIE CTY/I€HTOM Ha JieKuuu. CTyJeHT, KOTOPBIH
MEPBBIM PEIIWII 3a7ady, BBI3BIBAETCS K JOCKE. B ciydae eciim CTyIEeHT NMpaBHIILHO PELIHII
3ajady, OH moay4aer 5 OamoB. Eciu cTyneHT pemiaer 3aj1ady ¢ MOMOIIBIO MpernoaaBaress,
TO moiy4yaer 4 Oaita. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJIIOYas OLIEHKY
MIOCEIIAeMOCTH) TepeBoJiATcs B OOHychl (kadectBo) oT O mo 5 OGamioB. DT OOHYCHI
N00aBISAOTCS K 001Iel cymme 0ayioB B paMKaxX MOJYJIbHO-PEHTUHTOBOI CHCTEMBI.

CryneHtaM BbIIaeTCs JlOMalllHee 3a/laHdue B BUJE 3a/ad, KOTOpPblEé OHM CHAIOT B
YCTaHOBJIEHHBIE CPOKH.

11.3. Mertoauueckue yKazaHus UIsi OOYJAIOMIMXCS MO MPOXO0KICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUICs BBITIONHSAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE INpENoAaBatrelis, HO 06e3 ero HemocpeaCcTBEHHOrO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHOi (opme O00ydeHHs, caMoCTOsiTeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnporiecce BBIMOTHEHHUsSI CaMOCTOSTENbHONW paboThl, y oOydaromierocs (popMHpYyeTcs
1enecoo0pasHoe IIaHUpOBaHHE pabodyero BpeMeHH, KOTOPOe MO3BOJISIET UM pa3BUBAaTh YMEHUS



U HaBBIKM B YCBOCHHU U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIIEYMBAET BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TIEpHOJ OOYUYCHHs, TIOMOTAeT IIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboTry
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJINYEeCKUN MaTepHall 10 TUCIHUILIHHE;

11.4. Meroauyeckue yKazaHUsA I OOYYarONIMXCS IO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH NIPEeIycCMaTpUBaeT KOHTPOJIb KauyecTBa 3HAHHI
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS XO0Jlda OCBOCHUS
JIMCIHIIINHEL

B Teuenme cemectpa B cucTemMe aucTaHIMOHHOTO oO0yueHuss ['YAII B dopme
TECTUPOBAHUS TPOBOAATCSA JBE IPOBEPOUYHBIC PaOOThI IO PEHICHUIO 3a7ad W OJUH
TEOPETUYECKHA OMpoC (MepeueHb BOMPOCOB JJIsi TECTOB pa3MelleH B «baHke BOMPOCOBY» B
cucteMe AucTaHmoHHoro ooyuenus ['Y All).

Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OyIyT YYUTHIBATHCS TIPH MPOBEICHUN
MPOMEXYTOUHON  arrecTanu (OpU  HUCHOJIB30BaHUM  OaTbHO-PEHTHHIOBONM  CHUCTEMBI
OIICHWBAHMS, KAKIBIA BUJ KOHTPOJIS OICHWBACTCS B Oamiax, W3 KOTOPBIX (POpMHUpPYETCS
WTOTOBBIN PE3YIIHTAT).

11.5. Metoauueckue yka3zaHus A O0y4aroUIMXcs MO MPOXOKICHUIO IPOMEKYTOUYHOMN
aTTeCTallUU.

[Ipomexyrounas  arrectauus  OOydalolUMXCsl — MpeAycMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOYyYalIIUMCS B Ipolecce
U3y4eHHs BCeH AMCUMUIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHONW pabOThI, CHOCOOHOCTH
OPUMEHSTh HMX JUIS PEHICHHUs MPAKTHUYECKUX 3a7ad. DK3aMeH, KaK MpPaBUIIO, MPOBOJUTCS B
Nepuoj, SK3aMEHAIlMOHHOW CECCHMM W 3aBEpIUAeTCsl aTTECTAllMOHHOM OIIEHKOM «OTIMYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY.

— Cucrema OLIEHOK MpH TPOBEIEHUU MNPOMEKYTOUHOM aTTecTaliu OCYLIECTBISIETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu IlomoxxkeHuit «O TekylieM KOHTpOJIE YCIEBAEMOCTH U
IPOMEXYTOUHOU arrecTanuu ctyaeHToB ['YAIL, oOydaromuxcs mo mporpaMMaM BBICIIETO
obpazoBanus» U «O MOIYIbHO-PEUTHHTOBOM CHCTEME OIEHKH KayecTBa yueOHOW paboThI
ctyneHtoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




