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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarpaBJeHUI0 MOATr0TOBKH/ crienuanbHOCTH 23.03.01 «TexHomorus TpaHCIOPTHBIX MPOIIECCOBY
HarpaBJIeHHOCTH «OpraHu3aius NepeBO30K U YIPABJICHUE B €AMHOM TPAHCIIOPTHOU CHUCTEME.
Hucnunmuna peanusyercs kadeapoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

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

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MAaTEMaTHYECKOI0 aHAIN3a U MOJICTUPOBAaHUS B TPO(HECCUOHATILHOM NEATEIBHOCTI

Conepkanve NUCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX YHCEJ, CUCTEMaMU JIMHEWHBIX YPaBHEHUW, JIMHEWHBIMU HPOCTPAHCTBAMHU,
BEKTOPHOM anre0po v aHATUTUYECKON reoMeTpueil.

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

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

OOmast Tpy0eMKOCTh OCBOCHUS JHUCHIUILIMHBI COCTaBISACT S5 3aueTHBIX enuHull, 180
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



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

BCEM CHUCTEMBbI BBICHIETO OO0pa3oBaHHS COBPEMEHHOrO  CIIELHUANUCTa M HU3Yy4aeT
MPOCTPAHCTBEHHBIC (POPMBI M  KOJMYCCTBEHHBIC COOTHOIICHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIOCOOHOCTH; TO3BOJISIET JEMOHCTPHPOBATH LIEIEYCTPEMIIEHHOCTh, OPraHU30BAHHOCTh 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 YHUBEPCAJIbHBIM 3bIKOM 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 YOBICTPAIOLUIMMCS Pa3sBUTHEM HAyKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKXe KOMIbIOTepU3alel NpakTHYecku Bcex oOnacteil 3HaHui. Bo3aMOXXKHOCTH yCHeHOro
WCTIOJIb30BAHUSI MATEMATHKH JUIS PEUICHUS KOHKPETHBIX 33]a4 CYIIECTBEHHO PACIIUPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBisieTcd (HopMUpOBaHHE CHOCOOHOCTH JIOTMYECKM BEPHO, APTYMEHTUPOBAHHO M SICHO
CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.

1.2. JlucumniavHa BXOIUT B COCTaB 00s13aTeIbHON YacTU 00pa3oBaTeIbHOIN MPOrpaMMBl
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB 00YyUEHHs MO AUCLUILUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMITETEHIIMSIMA FITH WX 9acTsMHU. KoMIeTeHIny M WHAMKATOPhI UX JOCTHKEHHS NPUBEICHHI B
tabmuie 1.

Tabnuna 1 — [lepeuenb KOMIETEHIIMI U UHAUKATOPOB UX TOCTHIKEHUS

Kareropus (rpymmna)

KOI[ 1 HAMMCHOBAHHC

KOI[ U HAMMCHOBAHUC UHUKATOPA

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

VYK-2 Cnocoben OTpaHUYEHUS JJIs1 PELIEHUS TOCTaBICHHbBIX
ONPEEINATH KPyT 3a1a4
3a/a4 B paMKax VYK-2.Y.1 ymeTs NpoBOIUTH aHAJIN3
MOCTaBJIIEHHOU 1IN | IOCTaBJIEHHOMN 11eNu U (hOpMYIHPOBAThH
U BbIOUpaTh 3aJ1a4M, KOTOpble HEOOXOIUMO PEIINUTh IS
ONTUMAJIbHBIE €€ TOCTHKEHUS

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

KOMIETEHIINU

peLIeHus, UCXOA U3
JIEHCTBYIOINX
IIPaBOBBIX HOPM,
MMEOIINXCA
pecypcoB U
OrpaHUYEHUI

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

VK-2.B.2 B1ageTh HaBbIKaMH BbIOOpa
ONTUMAJILHOTO CIIOcO0a peleH s 3a/1a4 C
Y4E€TOM MMEIOIINXCS YCIOBUH, PECYPCOB U




OrpaHUYECHUN

OIIK-1 Cnocoben OIIK-1.3.1 3HaeT OCHOBHI MAaTEMaTHKH,
IPUMEHSTh (bU3UKH, BBIYUCIUTEIBHON TEXHUKH U
CCTECTBCHHOHAYYHBIC | IPOTPAMMHUPOBAHHSI, METOIbI

U OOIEHHKEHEPHBIE | MOJICIIUPOBAHUS

ObmenpodeccuoHanbHbIC | 3HAHUS, METOIbI OIIK-1.V.1 ymeer pemars cTaHAapTHBIE
KOMITCTECHIHH MaTeMaTHIECKOTr0 npodeccroHaIbHbIE 331a4H1 C
aHaJIu3a u MNPUMCHCHUCM CCTCCTBCHHOHAYYHbBIX U
MOJICTTMPOBAHHS B OOIIEMHKEHEPHBIX 3HAaHUI, METOI0B
npodecCHOHAIBbHON | MAaTEMaTH4YeCKOro aHaIu3a U
JIeSATEIILHOCTH MOJICTTUPOBAHHUSI

2. Mecro nucuurumnbl B cTpyktype Ol
JucuummHa He 0a3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYIEHTAMU TPH
U3y4EHHUH B By3€ KaKUX-THOO AUCLUIUINH.
3HaHUs, MOJTYYEHHbIE IPU U3YyUYEHUU MaTepuaja JAaHHOM JUCLUILIMHBL, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYECHUE, TAK U UCIIOJIB3YIOTCS ITPU U3YYEHUH IPYIUX JUCLUUIUIMH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKas CTATHCTUKA

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlanHbie 00 00IIEeM O0BbeMe JUCIUILIMHBI, TPYJOSMKOCTH OT/ACIBHBIX BHJOB Y4€OHOMH
paboTHI 10 TUCHIHUTUIMHE (M PACIIPEICTICHIE TOW TPYIOSMKOCTH 110 CEMECTpaM) MPEACTABICHBI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITNHBI

pr,Z[OGMKOCTL 10

Bun yuebHoit paboTbl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmp OuUCYUnJIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npakmuyecKkoil 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 sansarus  (113), 34 34

qac

nabopaTtopHubie padoTs (JIP), (uac)

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

HK3aMeH, (4Jac) 54 54
Camocmosmenvhnasn paboma, Bcero (dac) 58 58
Buo npomesxcymounoi ammecmayuu: 3auer,
mudd. 3auer, sx3amen (3auer, dudd. 3auq, OK3. DK3.
DK3.%*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConeprxkaHue TUCHUTUTHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH JTUCIUTUIMHEI 110 pa3ieiaM | BUAAM 3aHATHN.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEEHBI B TabIuUIIE 3.

Ta6mmma 3 — Paznensl, TeMbI TUCIUIUIAHBI, HX TPYT0EMKOCTh

Jlexmmn | 113 (C3)| JIP KII CPC

Paznensl, TeMBI JUCLMILINHEL (uac) (qac) (9ac) (qac) (qac)




Paznen 1. KomrIutekcHbIe Ynciia U MaTPHUIIBI 8 10
Paznen 2. CucreMbl THHEHHBIX YpaBHEHUH 6 9 10
Paszen 3. JIunelinble TPOCTPAaHCTBA 5 0 10
Paszen 4. Bekropsl 6 8 10
Paznen 5. IpsiMast Ha MIOCKOCTH 4 4 6
Paznen 6. [IpsiMast 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 3aKJIIOYAcTCsl B HEMOCPEICTBEHHOM  BBIIOJHEHUU
Oo0y4yaromMMHUCs  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHI IIPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — Coneprkanue pa3JesioB U TeM JEKIIMOHHOTO [IUKIIa
Howmep pasznena HaszBanue u conep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1. [lonsiTHE KOMILIEKCHOTO uKcia. JedcTBUS HaJl KOMIUIEKCHBIMU YKCIaMU B
anrebpanmveckoir (opme. JleWcTBHsI Hal KOMIUIGKCHBIMH YHCIAMU B
TpuroHomerpuueckoir popme. @opmyna Myaspa. U3BneueHne KOpHS H3
KOMILIEKCHOTO uncia. (2 gaca)
[Tousitue matpunpl. JIuHelHble omnepanuu Haja maTpuuamu. JluHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MaTpull. TpaHCIIOHHMPOBAHUE MATPHLL.
YMHOKeHue MaTpull. MHOTO4JIEHbI OT KBaJpaTHBIX MaTpull (4 yaca)
2. Onpenenurenu u ux cpoiictsa. ObpatHas MaTpuna. Pemenue npocreimmx
MaTpU4HbIX YypaBHEHUN. MaTpuyHblli METOJ PEIICHUS JMHEHHBIX
ypaBHeHHH. (2 yaca)
Merox Kpamepa. Meton I'aycca. (2 gaca)
CoOcTBeHHbIE YHCIa U COOCTBEHHBIE BEKTOPHI KBaJPaTHBIX MAaTpUIL.
DYHKIIMU OT KBaJIpaTHBIX MaTpHIl (2 "aca)
3. JIluneiinple mpoctpaHcTBa. OmpezneneHue U npuMmepsl.  basuc u
KoopauHatel.  JIuHeWHBIe  TpeoOpasoBaHuA. Marpuna — JTUHEWHOTO
npeoOpa3oBaHus. (5 4acoB)
4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE OlpeneeHus. JInHeliHble onepanuu
HaJ BekTopamu. JInHeitHas He3aBUCUMOCTb BeKTOpoB. bazuc. Koopaunars!.
Cucrembl KOOPJMHAT HA MJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)
CkansipHOE TIPOM3BEIEHUE BEKTOPOB. BEKTOpHOE MPOU3BENEHNE BEKTOPOB.
CwMmeranHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHMsI NpsIMON Ha IUIOCKOCTH. 3aJauyd HAa COCTaBJICHHE ypaBHEHUI
npsiMoit. (2 Jaca)
VYron Mexay NpsMbIMU Ha IUIOCKOCTH. PaccTosiHMe OT TOUKH 10 IpsMOM Ha
TJIOCKOCTH. PaccTostHrEe MEeX Ty TapajiyIeIbHBIMU MPSMBIMU. (2 gaca)
6. YpaBHEHHUs TNIOCKOCTH. 3aJjaHue IPSIMOI B IPOCTpaHCTBE. (2 yaca)
VYroa Mexny IVIOCKOCTAMU. YTOJI MEXIY IPSIMBIMU B IIPOCTPAHCTBE. YTOI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHME OT TOYKM 10 TUIOCKOCTH.
PaccTosiHMe MeXIy napajliesIbHbIMU IUIOCKOCTSIMHU. PaccTosiHue oT TOYKH




JI0 TIPSIMOY B POCTPAHCTBE. (2 yaca)

7. Onnunc. ['unep6ona. [lapabona. IlonsipHoe ypaBHEHHE KPHUBOW BTOPOTO

nopsaka. Kanonnueckue ypaBHeHuUs: KpUBOM BToporo nopsijka (3 gaca)

Tabmuua 5 — [IpakTuyeckue 3aHATH U UX TPYIOEMKOCTb

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

N3 Hux Ne
DOpMBINPAKTH N
Ne . Tpynoem- | mpakTUYECKOH | pas3zeia
i Tembl IpakTUUECKUX 3aHATUI H4ECKHX KocTh, (4ac)| moarotoskn, | mucw-
3aHATAN
(gac) JIMHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemrenue
YrClIaMU B allreOpandecKkon 3amaq 9 1
dopme. Tpuronomerpuueckas
(dopMa KOMIUIEKCHOT'O YHCJIA.
2. | Jle¥icTBHS HaJ KOMILUIEKCHBIMH Pemenue
yHCcllaMu B 3a1a4y 2 1
TPUTOHOMETpUUYECKOU opme
3. JIuHeliHbIe Onepany Haj Pemenue
MaTpPULIAMH. 3a1a4 2 1
TpanciOHMpPOBaHKUE MATPULL.
YMHOK€EHUE MaTpuULl
4. KonTponbnas padora Nel Pemenne 2 1
3a1a4
5. | Boluncnenue onpenenurenei. Pemenne
OO6parnas maTpura. Pemenue 3a7a4 2 2
MAaTPUYHBIX YPABHEHMI.
6. MatpuyHblii METOJ peLICHUS Pewenne
CUCTEM JIMHEHHBIX YpaBHCHUH. 3a7a4 2 2
Meton Kpamepa
7. Meron I'aycca Pewmenne 9 2
3a/1a4
8. KonrtponbHas pabora Ne2 Pemenune 3 2
3a/1a4
9. Pa3noxeHnue BEKTOPOB 110 Pewenue
6asucy. Beuncnenue 3a1a4
KOOpJUHAT TOYEK B 001IeH 2 4
JIEKapTOBOM CUCTEME
KOOpJUHAT.
10. CkansipHO€ Mpou3BeIeHNE Pemenne 2 4
BEKTOPOB 3a/1a4
11. BekropHoe u cmenianHoe Pemenne 2 4
ITPOU3BENECHUS BEKTOPOB 3a/1a4
12. KonTponbnas padorta Ne3 Pemenue 9 4
3a/1a4
13. VYpaBHeHUs IpsAMOiL Ha Pemenue 9 5
IJIOCKOCTH. 3a/1a4
14. 3aaum Ha MPSMYIO Ha Pemenne 2 5
IJIOCKOCTH 3a/1a4




15. [IpsiMast 1 MIIOCKOCTH B Pemenne 9 6
MIPOCTPAHCTBE 3a1au
16. KontponbHas padota No4 Pemenue 3 6
3a1a4
Bcero: 34
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHIA U KX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
W3 aux Ne
Ne TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
HaunmenoBanne 1abopaTopHbIX padboT Py - | TP p
/o (gac) MOJATOTOBKH, | JHMCIIHI
(gac) JIMHBI

VY4eOHBIM MJITAHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJaronuxcs
Buiel caMocTosITeNIbHOM paOOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIHUIIE 7.

Tabmuua 7 — Bugsl caMocTosTeNnbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1,
Bun camocrositensHOl paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
16 16
nucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 16 16
ycneBaemoctu (TKVY)
Jomamaee 3amanue (J13) 16 16
Kontposbnble paboThl 3a04HKHKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU
10 10
atrecranuu (ITA)
Bcero: 58 58

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUeHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN




[lepeuyeHpb neUaTHBIX U 3JEKTPOHHBIX y4eOHBIX M3/1aHU NpHUBeieH B Tabaule 8.
Ta6muia 8— IlepeueHp meYaTHBIX W AJIEKTPOHHBIX YYCOHBIX U3JaHUN

Komiuectso
AK3EMIUISIPOB B
UFLQLII_HiI;)/ec bubnuorpadudeckas ccpuika OudmMoTeKe
(KpoMe AIIEeKTPOHHBIX
AK3EMILUTSIPOB)

VK 514 BBK bexnemumiera JILA., Tlerpouu A.1O., Uybapos 1.A. 200
22.151 642 COOpHHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

JTUHEeHHOH anrebpe: Yueo. mocooue / [Ton pen. 1.B.

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

2006. — 496 c.
YK KazakoB A.5l, Makaposa M.B. Maremaruxka. 50
517.521(075.8) Amnanuruueckas reomerpust: yued. [Tocooue / CIIO.:

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

Onektpon. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekiemumiea, JI.A. COOpHHK 33134 [0 aHATATHIECKON OBC Jlaup
m/book/72575 reOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpoHHBIN pecypc]

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

[MerpoBuy, .A. UybapoB. — Dnekrpon. nqan. — CIIO. :

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

HoBuxoB. — Mocksa : DU3MATIIUT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3aa4n MOBBIMICHHON TPYIHOCTH IS OBC Jlanp
om/book/115483 CTYIICHTOB BY30B : yuebHoe nmocodue / 1. B. UBanos, O.

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

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

2019. — 156 ¢

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

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

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

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

om/book/48192 anreOpa U aHaJTMTHYECKAsi TeOMETpus : yuyeOHOe mocodue
/TI. C. I'eBopksin. — MockBsa : ®DUSMATIIUT, 2011. —
208 c.

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

de/436467 y4eOHMK U pakTHKyM /st By30B / E. . [TnoTHuKOBa, A.
I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
MzmarensctBo HOpaiit, 2019. — 340 ¢

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

0de/493221 aHAJIMTHYECKas TEOMETPHS: y4eOHOe TToco0ue JIJIst

By30B / . X. Cabutos, A. A. Muxanes. - 2-¢ u31.,
ucrp. u gom. - 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 | ITaxomoBa, E. I'. Jluneiinas aiaredpa u

00e/434042 aHanmuTH4yeckas reomeTpusi. COOpHUK 3a1aHuil:
yaeOHoe rmocodue /il 6akanaBpuara v CrielHaIuTeTa
/ E. T'. ITaxomoBa, C. B. PoxkoBa. - Mockaa :
M3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe
00de/430892 nocobue st By30B / E. H. JIyb6sruna, E. M.
BeuTtomoB. - 2-¢ u3a. - Mocksa : 3natenbcTBo
Opaiit, 2019. - 150 ¢

7. IlepeyeHb MEKTPOHHBIX 00OPa30BATEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

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

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

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEeUeHUs, HCIOJIB3YEeMOTO TPH OCYIIECTBICHUN
00pa30oBaTeNILHOTO Mpolecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAaMMHOTO obecriedeHus npeacrasieH B Tadumuie 10.

Ta6ymmma 10— [TepeyeHs mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

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— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOMN 0a3bl (pu HEOOXOMMOCTH)
1 | YueOHnas ayauTopus JUIsl 3aHATUI JEKIIMOHHOTO THIIA, 3aHATUH ya. I'acrenno, a. 15,

CEMUHAPCKOr0 TUIIA, TPYIIIOBBIX U MHIUBUYAIbHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJISA U IPOMEKYTOUHOMN
arrectauuu. OcHamenue: Crenyanu3upoBanHas MeOelb;



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

TEXHUUYECKHE CPEJICTBA O0YUEHUSI, CITyKAIHE IS
npeacTaBiIeHus yueOHoi nHpopmary 60IbIION ayAUTOPUH;
Ha0Op IEMOHCTPAIIMOHHOTO 000PYIOBAHUS

2 | YueOHas ayaAuTOpUs JJIS IPAKTHUECKUX 3aHATHH, 3aHATHIA yi. I'actenno, 1. 15,
CEMMHApPCKOI0 TUIIA, IPYIIIOBBIX U HHIVUBUAYAJIBHBIX
KOHCYJIbTAIIUH, TEKYILETr0 KOHTPOJISA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Criennanu3upoBaHHas MeOellb;
TEXHUUYECKHE CPEJICTBA O0YUEHUsI, CITyXKaIUe AT
IIpeJCcTaBIeHUs yueOHOM nHpopMany 60IbLION ayAUTOPUH;
HEPEHOCHOM HAa0Op JEMOHCTPAIIMOHHOIO 000PYIOBAHUS

10. Onenounsie cpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CoctaB OLIEHOYHBIX CpPEACTBAIS IPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIs IPOBEJCHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teyenue cemectpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEHTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHia
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUH

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITUI
5-0ayuipHad mIKaia paKIep (bopup

— oOyuaronuiics TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHHUTEIHHOW JHUTEPaTypHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJOKEHHSI C MMPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHYS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaTypPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKOH JESITEITHHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOM CIIeMAaTN3NPOBAHHBIX TTOHSITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIM MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;
«Yy/IOBJIETBOPUTENILHOY» | — JIOMYCKAaeT HEeCYIECTBEHHbIE OIUOKHU U HETOYHOCTH;

«GauTEHO» — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTHYECKOM MPUMEHEHUH 3HAHHM
HaIpaBJICHUS;
— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;
— 3aTpynHsieTcs: B GOPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHUH;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— YaCTHUYHO BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATUH.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— o0ydJaroIuiicss HEe YCBOWJI 3HAUUTENBHOH YacTH IMPOrpaMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IPH
pPaccMOTPEHHH MPOOIIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS,

— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.

Bomnpocsr (3amaun) asis dK3aMeHa mpeicTaBiIeHbl B Tabauie 15.

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

1) BbYMCIUTH TPOU3BEICHNE KOMIUICKCHBIX YUCEN B

anreOpanyeckoit opme 3arnucu
(7 — 4i) = (1 + 3i)

Otset: 19+17i

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

OTBer:

Ne /it [Tepevenn BOonpocoB (3a1a4) I IK3aMeHa Kon
MHJMKaTopa
YK-2.3.1

3aganue 1.

1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YKCET B
anreOpanveckoit hopme 3anucu

(54 2i)=* (6 + 5i)

Otset: 20+37i

2) BepHo sn yTBepkacHuUE: «/lelicTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUICKCHBIX YUCEIT B anredpandeckoit popme
3alKiCH paBHA MPOU3BEACHUIO JE€HCTBUTEIbHBIX YaCTEe
COMHOXkHUTeNEN». OTBET apryMeHTUpPYITE.
Otser: Hesepno (BepHBIM 0TBETOM AABJIAACTCSH
yTrBepaxaeHune: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BeEICHHUS
KOMILUIEKCHBIX 4MceJl B ajiredpamyveckoii ¢opme 3anucu

1. BbIYMCJISETCH KaK Pa3HOCTh NPON3BeIeHUs

AeHCTBUTEJbHBIX YAaCTeil M NMPOoM3BeeHUs] MHUMbIX YacTeil
COMHOKUTeJIeH»).

3ananue 2.

BepHo (BepHBIM OTBETOM SIBJISICTCSl YTBEpP:KICHHE:




«/JleicTBUTE/bHAS 4YacThb TMPOU3BEAEHUA KOMILIEKCHBIX
yuceJa B ajaredpamvyeckoi ¢opmMe 3anucu BbIYHCIACTCS KaK
Pa3HOCTL TNPOM3BeJACHUS JIeMCTBUTEJIbHBIX YacTeil u
NMPOoU3BeIeHUSI MHMMBbIX YacTell COMHOXKUTEJIeH»).

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

OtBert: 40-5i

2) BepHo iu yTBepkacHue: «/lelicTBUTENbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCe B areOpanyeckoi popme
3aIIMCHU BBIYUCIIACTCA KaK CyMMa IIPOU3BEICHUS
JEHCTBUTEIIBHBIX YaCTEH U POU3BEICHNS MHUMBIX YacTEeH
COMHOXMUTENEN». OTBET apryMeHTUPYITE.

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
anreOpanyeckot hopme 3arnucu
(9 — 4i) * (8 — 5i)

OtBer: 52-77i

2) BepHo su yTBepkacHuUE: «/leiicTBUTEIbHAS YaCcTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anreOpanyeckon popme
3aIIMCHU BBIYHCIIAETCS KaK MPOU3BEICHNS] MHUMBIX 4acTeH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

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

BbIYHCJIIETCH KaK Pa3HoOCTh NPOoU3BeAeHUs
AEMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTeJIe»).

3agadue 5.

1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCEN B
anredpandeckoi popme 3anucu
(94 6i)*(2—7i)

OTtBert: 60-51i

2) Bepno nu yrBepxkaeHue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoi opme 3amucu MOKET ObITh BBIUKCIEHO IO
NpaBWIy BBIYUCICHHS TIPOM3BENEHUS MHOTOWICHOB» OTBeET
apryMEHTUPYUTE.

Otser: BepHo (Ip# 3TOM HYKHO YYHTBIBATh, 4TO i°=- 1)




3amanue. VK-2.V.1
1) BbIYUCIUTD TPOU3BEICHNUE KOMIUICKCHBIX YHCEL.
Z, = S{cusg + i sin E] n Z,= ?{cus§+ i s:'n;—T]
T a - T -
OTtBert: 35((‘05‘; + i sin E) = 35i
2) BepHo nm yrBepkaeHue: «Jlyisi BBIYMCICHUS TPOHM3BEICHUS
KOMIUIEKCHBIX ~ 4YuCell ~ HeoOXOAMMO  3amucartb HUX B
anreOpanyeckoM Buae». OTBET apryMeHTHPYHTE.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSI YTBep:KAeHHE:
«IIpn BBIYMCJIEHMH NPOM3BEeJCHHSI KOMIUIEKCHBIX 4Hcel B
TPUTOHOMETPUYECKOI popme MOAYJIb pe3yJbTarta
BbBIYMC/ISIETCH KaK MNpou3BeleHHe MOAYJeid MHOXKHUTeIeH, a
apryMeHT 4MCJIa PaBeH CyMMe apryMEeHTOB COMHOKHTeJIeil»).
3agaHue. VK-2.V.3
1) BbruuciuTh 4acTHOE KOMILIEKCHBIX quce B
TPUTOHOMETPUUYECKON (hOopMe 3aIUCH.
(13 1
10(cos—+1i sin—-
z, _10(cos3 +ising)
T . . T
Z, S(cos—+izin)
T a - T = -
OtBer: 2 (rns; +i smg) =43+
2) Bepuo nu yrBepxkaeHue: «lIpu BBIYMCICHHH 4YacTHOTO
KOMIUIEKCHBIX YMCEJ MOJYJIb U apIyMEHT pe3yJbTaTa sSBJISIOTCS
pe3yibTaTaMM JIEJIeHUs MOYJIS JIeIMMOrO Ha MOJYJIb JIeTTUTENs
U apryMeHTa JAeJuMOro Ha aprymeHt jenutens». OTer
oOocHyiiTe.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHHe:
«IIpy BBIYHCICHHM 4YACTHOI0 KOMILUICKCHBIX 4HCeT MOIYJIb
pe3yJbTaTa fBJsSeTCs pe3y/ibTaTaM JeJeHHs1 MOAYJIf 1eJTUMOro
HAa MOAYJIb JEJHTEJsl, 3 apITYMEHTOM - Pa3HOCTb apryMeHTa
JAeJIUTeJIsl U APryMeHTAa 1eJTUMOT0»).
Kak Ha3zpiBaercs popMa 3arucu KOMIUIEKCHOTO YHCiIa, UMEoIas VK-2.B.2
BUA z=|z|-(cos@+ising), Kak Ha3bIBAlOTCS B ITOM 3amMCH [z| U ¢?
OtBer: ®opMa 3anMCH KOMILJIEKCHOI0 YHCJIA, MMEIOIIAs BH/
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPHUYECKOIA, I/1e |Z| —
MOAYJIb KOMIIJICKCHOT'0 YHCJIa, () — APIYMEHT KOMILICKCHOI 0
yHciIa
Pe3ynbrar Kako# onepanuy HaJl KOMILIIEKCHBIMUA YUCIIAMHU MOKET OIIK-1.3.1

OBITH 3aIIMCAH B BUJE

|21 - |z2| (cOS(@1t+@2) + isin(p1t@2)) ?

Oteer: B TakoM Buae MOKeT ObITh 3aNIMCAHA ONlEePALHS
YMHOKCHHSI KOMILICKCHBIX YHCeJ Z1 M Z2.




PesynpTaT Kakoii onepanuy HaJi KOMIUIEKCHBIMU YHCIIaMH MOYKET
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-1.V.1

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

TPUTOHOMETPUIECKOMN opMax:
V3 )

1 T 0w
Z—?+LE—L{cusE+.slng]

Haiinure 12-10 crenedp yucia Z
OtBer:1

2) Kakyro ¢popmy 3amucu yncia Bbl croib3oBainu? OO0ocHyiiTe
CBOM BBIOODP
OrtBet: IIpu Bo3BeIeHNH KOMILIEKCHBIX YHCEJ B CTeNeHb (oJiee
PAlMOHAJBLHO UCIO0JIB30BATH TPUTOHOMETPUUYECKYIO hopMy
3aMKCH U elCTBOBATH MO CJIeYI0IIeMy NPaBUJIY: MPU
BO3Be/IeHUH KOMILIEKCHOI0 YHMCJa B cTeleHb MOAYJ/Ib YHCIa
BO3BO/JMTCS B 3Ty CTelleHb, aprYMEHT YMHOKAaeTCsl HA
MoKAa3aTeJb CTENeHH.
Eciin ke ucnoib30BaTh ajredopanyeckyro ¢gopmy 3anucu, To
He00X0AUMO B JaHHOM cJiiy4yae 12 pa3 yMHOKMTH YUCJIO CAMO HA
ceos.

3ananue 2.
1) KomruiekcHOE YUCiI0 Z 3alicaHo B allreOpandeckoii 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 (oJiee
PALMOHAJILHO HCIO0JIb30BATh TPHTOHOMETPUUYECKYI0 (hopmMy
3alliCcH U AeliCTBOBATH MO0 CJeyoleMy NpaBujy: npu
BO3BeJeHUHM KOMILJIEKCHOI0 YHCJ/IA B CTeNleHb MOAYJIb YHCIa
BO3BOJIMTCS B 3Ty CTeNeHb, APrYMEHT YMHOKAETCsl HA
N0Ka3aTe/b CTeNeHH.
EcJsin :xe ucnosnb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
HEe00X0IMMO B JAaHHOM cJIy4ae 3 pa3a YMHOKHTb YHCJIO CAMO Ha
ce0s1 (MM MCIoJIb30BaTh (OPMYJIy COKPALLIEHHOT0 YMHOXKEHHS)

YK-2.3.1

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

2 -2
Az(—li g —23)B= ! _3’3

OTtBer:

YK-2.V.1




C:(i& ;f-iL)

2) BeibepuTe U3 crniucka nuppPOBBIC CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [Tl pEIICHUS JaHHOW 3aJauu.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

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

c=(s %5 1)

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

Otrser: b)  Wolfram Mathematica

3ananue 3.
1. Haittu matpumy € = 24 + 3B% rne
2 =2
1 4 2
a=( j3=(—1 4)
-2 3 -3
—4 -3
OrtBer:
8 5 -8
C=
(—1(} 18 —15}
2. Bri6epute u3 cnricka 1M@poBbIe CPEICTBA, KOTOPHIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3a1a4yu.
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
OTtBer:

c=(F 5% 3




2. Bri6epuTte u3 cniucka nudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JIsl PEIICHUS JaHHOW 3aJa4H.

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

Oteer: b)  Wolfram Mathematica

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

1 -2
a=(h 4 =2 )

—3
OrtBer:
7 13 17
=
(— 14 24 -2 5}
2. Bribepure u3 crincka mu@poBbie cpeicTBa, KOTOPBIE MOTYT

OBITH MPHUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3aa4du.
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 NSHCTBHIA HA/l MAaTPUIIAMU

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

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

5A-5B=
Oteer: 5(A-B)
5. Ilpomomxute popmyiny

2 X(4A)=
OTtBeT: 8A

YK-2.¥.3

10.

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

S 2 5
-G 3o )
OTtBer:

—8 4)

AB =
(14 18
2) Bribepure U3 crricka 1U(poOBbIe CPEICTBA, KOTOPHIE MOT'YT

OBITh IPUMEHEHBI JIJIs pelieHus JaHHOH 3a1aun. O6ocHyiiTe

VK-2.B.2




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
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOH ajIredpbl, OpUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

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

A=(ﬂ —2 _3] B= d1L —32)

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

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

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIsl pellieHusl JaHHOi 3a1a4u oTHOcHTCAa Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00/1b1110ii HA0OP MaTeMaTHYeCKUX (PDYHKIMA B TOM UM CJIe
CHCTEMY KOMIIbIOTEPHOIi a/Ire0pbl, OPHEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

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

e T

2 3 5 > o
OTtBerT: 6 o
AB = (13 —3)

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

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



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

OtBet: K undpoBbiM cpeacTBaM, KOTOPbie MOTYT ObITh
NpuMeHEeHbI JJIs pelleHus Januoii 3axaun ornocuress Wolfram
Mathematica- nporpaMmMHoe o0ecneyeHne, BKIOYAKOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMNBLIOTEPHOI aJiredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

3ananue 4.
1) Haiitu npousBenenue Matpuil A * B, rie
4 5
o -2 -3
=0 2 =i
2 —4 0
3 0
Oteert:
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 HA00P MaTeMaTHYeCKUX (DYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOM ajire0pbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJIbHBIM 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. Boibepute U3 ccka HU(ppoBbIe CPeicTBA, KOTOPbIE MOTYT OBITh
IPUMEHEHBI JUIsl pelleHHs JaHHOM 3a1auu.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OTtBet: K undgpoBbiM cpeacTBamM, KOTOpPbie MOTYT ObITh
NpUMEeHEHDI JJIsl pellleHus JAHHOH 3aaa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIee
00.1b1110i1 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMNBLIOTEPHOIi ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BLIYMCJICHUSIMH U
BU3YaJIbHBIM CONMPOBOKIEHUEM.



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

11.

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

2 5
-3 7
OTtBeT:29

2) OO00CHYITE KaK BBIYHCIIUTH OMPEICIUTEh BTOPOTrO MOPSIKA.

OTtBer:

Jasi Toro 4yToObl BHIYUCJIUTH ONpee/JuTe] b BTOPOro mopsijaka
HeO0XO0UMO U3 NMPOU3BeeHHUs 3JIeEMEHTOB IJIABHOM JINATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoii (M000YHOI)
AMATOHAJIN

3amanue 2.

1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIbI
2 3 ‘

o e

OrtsBer: -22
2) OO60CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

Otser:

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

3aganue 3.

1) Haiitu onpenenuTeb 2-ro MOPsaKa MaTPHUIIbI
1 —3‘

s s

OtBer: 23

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BBIYMCIMTH ONpeleJuTe]b BTOPOro MOpPsiaAKa
He00X0IMMO M3 NMPOU3BEAEHHUs 3JIeMEHTOB IVIABHOW ANMAroHan
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3aganue 4.

1) Haiitu onpeenuTenb 2-T0 MOPSIIKa MATPHUIIBI
7 4 ‘

‘ —14 -8

OtBert: 0

2) OO0oCHYITE KaK BBIYHCIIATH OMPEICIUTENh BTOPOTO MOPSIKA.
OrtBer:

J1s1 TOro 4ro0bl BHIYMCJINTDL ONpPelenTe] b BTOPOro MOopsiaKa
He00X0UMO M3 NMPON3BeAeHHs 3JIeMEHTOB IVIaBHOH IMArOHAJIM

OIIK-1.3.1




BblYECTh MNpPOU3BeJeHHEe 3JJIeMEHTOB BTOPOid (MO00YHON)
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
HeO0X0UMO U3 NMPOU3BeJeHUs 3J1eMEHTOB IVIABHOM IMArOHAIU
BbIYECTh MNPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

OIIK-1.V¥.1
1 2 -1
3amanue: naHna Mmarpuna | 3 1 2
4 -2 5
Haiinure anrebpandeckue 1OMOTHEHUS:
1. Ay
OtBet: 9
2. Ay
12. OrtBer: -/
3. Aj;
OrtBer: -5
4. Ay
OrtBer: 10
5. Az
Oteert: -5
Uemy paBeH onpenenuTeab TPEYroJbHON MaTPUILbI? YVK-2.3.1
13. OTBeT: onpeaeuTe/ b TPEYroJabHOM MATPUIIBI PaBeH
NMPOM3BeIeHUI0 3JIEMEHTOB IJIABHOM IMATOHAJIN.
O6o3nauuM Ay, As, ..., A, — CTPOKU MATPUIBI I Qy; o wuni By - VK-2.V.1
JNEeWCTBUTEIILHBIE 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).
Kak B 3TOM ciryyae Ha3bIBatOTCSl CTPOKU MaTpPHUIIbI?




OtBer: Takue cTPOKU MATPHUIIBI HA3LIBAKOTCS JIMHEHHO
3aBMCHUMbIMH

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 OTHOLIEHHIO APYT K Apyry (A — oOpatHass k A, u A —
o0parnas k A™Y).

YK-2.¥.3

16.

3ananue 1. Halitu matpuity X u3 ypaBHenus 4 # X = B, rne
-1 2 =7 —4
4= (—2 5) B= (—1? —9)
OTBer:
i1 2
X = (_3 _1)
3ananue 2. Haiitu matpuny X u3 ypaBuenust 4 # X = B, rae
-1 2 =9 —4
A_(E —4} 5_(23 10)
OrtBer:
_(5 2
X = (_2 _1)
3ananue 3. Haiftu matpuny X u3 ypaBuenus A * X = B rne
-1 3 —-10 -7
A= BE=
( 2 —4} ( 14 12)
Otser:
/1 4
xX= (—3 —1)
3ananue 4. Haiitu matpuiy X u3 ypaBHenus 4 * X = B, rne
1 -2 9 6
A= BE=
(3 —?) (2‘3‘ 1‘5‘)
OrtBer:
_ (5 4
x= [_2 _1)
3ananue 5. Haiitu matpuny X u3 ypaBHenus 4 # X = B rne
1 -3 14 5
A= B =
(2 —S] (34 12)
Otser:
_(5 2
X= (—3 —1)

YK-2.B.2

17.

Kak Ha3pIBaeTcs cuctema anredpanyeckux ypaBHEHUH, KaKI0e 13
KOTOPBIX SIBJISI€TCS IMHEHHBIM?

OtBer: Takas cucreMa ypaBHeHHIl Ha3bIBAeTCHA CHCTEMOM
JIMHEHHBIX ajiredpanvyecKux ypaBHeHUM

OIIK-1.3.1

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 O0PATHOM MATPHUIIbI).

OIIK-1.V.1

19.

CpaBHUTE YCIIOBUS IPUMEHEHHS] METO/I0B PELLIEHUS] CUCTEM
JUHENHBIX ypaBHeHUH. Kakoll MeTO/ pelieHns CUCTEMBI JIMHEWHBIX

YK-2.3.1




anredpanvyeckux ypaBHEHUN IPUMEHSIOTCS B TOM CITy4yae, eCiiu
OIPEAEINTEND MaTPUILIbI CUCTEMBI PAaBEH HYJIO?

Otget: Ecan onpenennrtesb MATPUIIBbI CHCTEMBI PABEH HYJIIO,
TO MPUMEHSETCSI TOJBKO METO/ UCC/IeJOBAHUS CHCTEMbI
JInHelHbIX ypaBHeHuii ['aycca, npyrue meroabl (MeTOx
Kpamepa u meToaq MATPUYHBIX YPABHEHHUIi) MOTYT
NMPUMEHATHLCS MPH YCJIOBHH, YTO MATPULIA CUCTEMBbI
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?

OtBer: Eciim MaTpuna cucremMbl He KBaJpaTHas (T.e.
KOJINY€CTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsSIETCS TOJIbKO MeTO/1 CCiIeI0BAHUS
cHCTeMbl JIUHeHHbIX YpaBHeHu#i ["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.

VK-2.V.1

21.

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

OtBer: OgHOpPOAHAsSI CHCTEMA JINHEHBIX YPABHEHMI HMeeT
HEHYyJIeBOe PellieHHe TOTAAa U TOJbKO TOI/1a, KOIrAa e¢ paHr
MeHbllIe YHCJIA HEM3BeCTHDIX.

VK-2.V.3

22.

Kak Ha3pIBaeTcs AByMEpHas CUCTEMa KOOpAUHAT, B KOTOPOM
KaKZas TO4YKa Ha IIJIOCKOCTU OMPCACIIACTCA ABYMS YHUCJIaMU -
HOJIIPHBIM YIJIOM U MOJISIPHBIM paguycom?

Oteer: Takas cucreMa KOOPpAUHAT Ha3bIBaeTCs MOJISAPHOH
CHCTEMOI KOOPAUHAT.

VYK-2.B.2

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-1.3.1

24,

Uto Takoe BeKTOp?
OtBer: BeKTOPOM Ha3bIBaeTCsl HANPABJICHHBINH OTPE30K.

OIIK-1.V.1

25.

Kaxk Ha3pIiBaeTcst BEKTOp, Ha4aJI0 KOTOPOT'O COBIAIAET C €T0
KOHITOM?

OT1BeT: BekTOp, HAYAJI0 KOTOPOTO COBMA/IAET C €r0 KOHIIOM,
Ha3bIBaeTCs HYJEBbIM BEKTOPOM.

VK-2.3.1

26.

I[To xakoii popmyrie onpenenseTcs CKaIsIpHOE TPOU3BEICHNE
BEKTOPOB?
Oteer: CkajisipHOe IpOM3BeAeHNE BEKTOPOB onpeae/sieTcs 1o

dopmyae lal = |E| * COS

YK-2.V.1

27.

ITo xakoit (I)OpMyJ'IC BBIYUCIIACTCA CKAJIPHOC IPOU3BEACHNC

BEKTOPOB @ W b , €CITM U3BECTHBI KOOPIMHATHI BEKTOPOB B
nekaproBoi cucreme (B cucreme : 0X, Oy, 0z)

VK-2.V.3




OtBer: CrajsipHoe npousBeleHUe BEKTOPOB onpeaessieTcsi 1mo
dopmyne a b, +a,b, +a_b,

[To xakoit popmyse BBIYUCIIACTCS BEKTOPHOE MPOU3BEICHUE VYK-2.B.2
BEKTOPOB, €CJIM U3BECTHHI MX KOOPAMHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, 2)?
OtBeT: BekTOpHOE NpoN3Be/eHHE BEKTOPOB ONpeaesieTcs 1o
28. popmy.re
i j k
T M
Xz ¥z I
ITo xakoii popmysie onpenenseTcs MOAYyJIb BEKTOPHOTO OIIK-1.3.1
IIPOU3BE/IEHUS BEKTOPOB?
29. OTtBer: BesimunHa Mo1yJisi BEKTOPHOIO NPOM3BeIeHM s
BEKTOPOB onpeaesiercs: mo gopmyue |dl = |b| = sin(ab)
30 Uemy paBHO pacCTOSIHUE OT TOUKH /10 PSMOIL? OIIK-1.V.1
' OTtBet: PaccTosinue OT TOUKH /10 IPSAMOM PABHO JJIHHE
NnepneHInKyJIspa, ONMyIIeHHOT0 U3 IAaHHOM TOYKH HA NPAMYIO.
3amanre 1. CocTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIEH uepes YK-2.3.1
. Lo x+2 y—9
Touky M(2,4) u nepreHIuKyISPHON MPAMOi — T i
OtBer 3ammcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
KO3 hUIIIEeHTOM
Otser:
¥y=-1,25x+6,5
3amanre 2. CoCTaBUTh ypaBHEHUE MPSAMON MPOXOAsIIeH uepe3
TOUKY M(1,—4) u HEePIICHANKYIIAPHOM OpsIMOi
—4x—5y+14=0.
OtBer 3amucarh B BUJE YpPaBHEHUS TIPSIMOM C  YIJIOBBIM
Kod(uUImeHTOM
Otser:
¥=1,25x—5,25
31.

3ananre 3. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIEH uepes
x+1le  y—9

touky M(—1,—3) u napaiensHoii psMoit

—4 -5
OtBer 3amucaTh B BHUAE YpPaBHEHHs MPSMOH C  YIJIOBBIM
K03 pULIEHTOM
OrtBer:

¥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

. Lx+1 y—6
touky M(3,1) v nepreHIUKyISIPHON MPAMOi — -
OtBer 3ammcaTth B BHJE YPaBHEHHs MPSIMOM C  YIJIOBBIM
K03 uUIeHTOM
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

VK-2.V.1

33.

ChopmynupyiiTe  HEOOXOIUMOE W  JIOCTATOYHOE  YCIIOBHE
[apaJUIEIIbHOCTH IPSIMOU U IIJIOCKOCTH.

OTtBer:

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

YK-2.¥.3

34.

Kakum ypaBHeHHEM OMNMCHIBAETCS MpsAMas, MPOXOslias uepes
TOYKY (X0, Yo, Zo) M UMEIOIIAsg HAMNPAaBIAIONINN BEKTOp C
koopaunatamu (I, m, n)?

OTtBer: YpaBHeHHE NPAMOM, Mpoxoasiiieii yepe3 Touky (Xo, Yo,
Z0) ¥ UMeEIOIAsi HANPABJSIIOIINKA BeKTOp ¢ Koopaunatamub (I,

x—x =y -z
m, N) UMeeT BU {”=}}“= 0
m mn

VYK-2.B.2

35.

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

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

*2—X%) ¥z—¥ 23—

Y1, Z1) 1 (X2, Y2, Z2) ©MeeT BUJ

OIIK-1.3.1

36.

Kakum 06pa3om MOKHO 3a/1aTh NPSIMYIO C TOMOIIIBIO IBYX
IJI0CKOCTEH?

OtBeT: YpaBHeHHE IBYX NepeCeKAIMINXCH MJIOCKOCTEH — 3TO
YpPaBHeHHe PSMON B IPOCTPAHCTBE

OIIK-1.V.1

37.

C nomo1ipko Kakoil popMyIibl MOKHO HAHTH yroi Mexay
IpSIMBIMU?
OTBeT: yroa Me:xay NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI

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

Ly M

NPAMBIX

YK-2.3.1

38.

Hopwmais k tutockoctu umeet koopaunatsl (A, B, C); koopauHaTh
HarnpasJsroIero Bekropa npsmoit (I,m,n)/

C nmomol1pio Kakor (hOpMyIIbI MOXKHO HAUTH YTOJ MEXKAY MPSIMON U
IIJIOCKOCTBIO?

OtBeT: yroa Mexay NpsiMoil ¥ IJI0CKOCTHI0 MOKHO HAWTH U3

¢hopmyabl

VK-2.V.1




|Al + Bm + Cn|
,,“."}12 _|_32 + o V"!f + me + nZ

sing =

39.

[To xakoit popmyIie MOKHO OIPEAESITUTh PACCTOSIHUE OT TOUYKH J10

IJIOCKOCTH?

OtBet: PaCccTosiHME OT TOYKH /10 IUIOCKOCTH PABHO
|Axy+ By, + Cag+D|
Ny
(Xo, Yo, Zo) KOOPAMHATHI TOYKH.

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

VK-2.V.3

40.

Harmmummre kaHOHHYECKOE YPaBHCHUC JJIIMIICA.

OtBer: KanoHHYecKOe ypaBHEHHE YJLIMIICA HMEET BH/I
2 2

x ¥

az b2

VYK-2.B.2

41.

Hanumure kaHoHMYeCcKOe ypaBHEHUE TUIIEPOOPHI.

OtBer: KaHoHMYecKOe ypaBHeHHUE TUNEePO0JIbI MMeeT BU/L
2z Z

X ¥ 1

a® b?

OIIK-1.3.1

42,

Hanummre kaHoHNYeCKOe ypaBHEHHE Mapadoibl.
OtBer: KanoHu4eckoe ypaBHeHHEe Mapado/ibl HMeeT BU/
y:=2px

OIIK-1.V.1

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Bompocsr (3amaun) st 3aueta / qudd. 3auera npepacraBieHsl B Tadbmuie 16.

Ne i/t

[Tepedyens BonpocoB (3a1av) mis 3adeTa / nudd. 3auera

Kon
WHIUKAaTOpa

Y4eOHBIM MJIAHOM HE IPESYCMOTPEHO

Mpe/ICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[lepeuenp TeM nis KypCOBOTO TNPOEKTUPOBAHUS/BBIIOJHEHUSI KYpCOBOW pabOThI

No 1/ [TpuMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcOBOl pabOThI
Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel i1 mpoBeneHUsT NPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii IepedeHb BOITPOCOB JJIsI TECTOB

Ne . Kon
[TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB
n/n MHAMKATOpa
1 | Jlana matpuna 1)  as YK-2.3.1
2) -ays
@y Qg )
S
21 Oz
3) ay
anredpanveckoe




JIOTTOJTHEHHE Ass

paBHoO...

4) —a,,

Ortser: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

U3 npuBeaéHHbIX dyp;  dpo VK-2.V.1
d d
MaTpull oOpaTHbIE 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
Ortser: 3)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHTE
IPaBUIbHBIM OTBET M 3AIUIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Kakum meronom | 1) T. Kpamepa YK-2.V.3
MOYKHO eIINUTh
P 2) K.®.Taycca
CHCTEMY,
OTIpe/IeTHTEND 3) ¢ moMoIIbI 00PATHOM MATPHUIIBI
OCHOBHOH ~ MaTpHIbl |  4)  00bIM CLIOCOGOM
KOTOpPOM PaBEH HYJIIO
OtBet: 2)
(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Cucrema coBmectHa | 1)  Gombire 1 YK-2.B.2




TOorga U TOJbKO TOrjaa,

Koraa...

2)  paHr MaTpHUUbI CHCTEMbI paBeH
PaHTy paciIMPeHHOH MATPULIBI
CHCTEMbI

3) panr pasen 0

4)  panr paseH |

OrtBert: 2)

(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
MPaBUJIBHBIN OTBET W 3alMIINUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

JI71si BEKTOpOB @ 1 b | 1) BeKTOpHI mepreHIMKYISPHEI OIIK-1.3.1
BEIIONHSIOTCS 2) BeKTOPbI MapaLIeIbHbI
YCIOBHS: 3) BeKTOpbl HE MOTYT JIe)KaTh Ha OIHON
psSIMOU
by by b 4) BeKTOpBI JIeKAT Ha OJHOW NPAMOIi
Gx Ay Az OtBer:2) 4)
roraa.... (Muctpykiust: [IpounTaiite TEKCT, BHIOEPUTE
MPaBWJIbHBIE BapUaHThl OTBETOB U 3allUIINTE
apryMEHTHI, 000CHOBBIBAIOLIHE BBIOOD
OTBETOB)
BexTopHoe 1)  komnMHeapHOW IIOCKOCTH, B kKotopo# | OINK-1.V.1
IPOM3BEICHUE JIeKAT MEPEMHOKAEMBIE BEKTOPA

BEKTOpOB @ U b — 310

BEKTOP. ..

2) mNepHeHIUKYJSIPHbIH IJIOCKOCTH, B
KOTOPOi JieaT IepeMHOKaeMble
BEKTOPBI

3) Hy’eBoi

4)  coBmaaaroIIHii c OTHUM nu3

MEPEMHOKACMbIX BEKTOPOB
OtBeT: 2)

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

000CHOBBIBAIOIIUE BBIOOP OTBETA)




PaccrositHre OT TOYKH 1) |Axg+Byg+C| VK-2.3.1
A2 +R2 a2+ 2
JI0 TUIOCKOCTH MOKHO VATHBIVATHC
BBIUMCIIUTD o 2) A A+B  Bo+C  Ca
[ [
dbopmyre... \J'Af+ﬂf+cf-ulﬂg+ﬁ'§+czz
3) |A$u+B_‘I.’u+CZu+D|
VAZ+BZ +C2
4) |Am+Bn+Cp|
VAT +ET +C7 [ m® +n® 4p*
OtBet: 3)
(Uuactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPABWJIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
I'eomeTpuueckoe 1)  rumepOomnoi YK-2.V.1
MECTO TOYEK .
2) mapabooi
IJIOCKOCTH, cyMMa
paccTostHui or | 3)  OKPYXKHOCTbIO
K@KIOH M3 KOTOPBIX | 4)  3jpammcom
J0  JABYX  JaHHBIX
. | OtBer: 4)
TOYEK ITOU
IJIOCKOCTH ectb | (MuCcTpyKumsa: IlpountaiiTe TekcT, BhIOEpUTE
BeJIMYMHA MPABWJIBHBI OTBET W 3alHINUTE apTyMEHTHI,
[OCTOSIHHAS, 000CHOBBIBAIOLINE BEIOOP OTBETA)
HA3bIBAETCH. ..
Haiitu ypaBHEHHE 1) x+1  y-2 z—4 YK-2.V.3
. " -3 2 4
PSIMOM, TPOXOJAIIEH
qyepes TOUKY 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

Otget: 1)




(Muctpykuus: IIpounrtaiiTe TeKkcT, BbHIOEpHTE
NPaBUJIBHBIM OTBET M 3alUIINTE apTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

10 | Pemmth cucremy | 1) x=0,y=1,z=-3 YK-2.B.2
JIMHEWHBIX ypaBHEHU 2)  x=0,y=1,2=-2
METOJIOM l'aycca
2y —y+3z=-10
—x+2y—z=25 4) X:O,y:-l,Z:-Z
OrBer: 1)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
11 | Beruucnuth -1 -6 OIIK-1.3.1
n (5 2)
2 -1y (1 -2 2 72
(1 2)(3 2) ) (1 ﬂ)
o 0
3y (1 )
7 2
9 (L 2
Otget: 1)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpHTE
MPABWJIBHBI OTBET W 3alHINUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
12 | Jlana matpuna 1) a,, OIIK-1.VY.1
2) —Qg
Cffa1 @y
A_(“:i ﬂ"::)'
3) Qi
E¢ anrebGpamueckoe 4)  —ay
JIOTIOJTHEHUE Ay

OtBet: 2)




paBHoO... (Muctpykuus: IIpounrtaiiTe TeKkcT, BbHIOEpHTE
NPaBUIBHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
13 | Marpuua ATt 1) At-axa-aTt VK-2.3.1
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
OTtBer: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
NPaBUIBHBIA OTBET M 3allUIIMTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
14 CKaﬂHpHBIM 1) |c_£| |E| ArCCOs o VK-2.V.1
IPOU3BEACHUEM JBYX -
2) |a:||b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBacTCA 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 pasao | 1) O YK-2.V.3
CMEIIaHHOE
2) 1
IPOM3BEICHUE
BEKTOPOB 3 -2
aba 4 2
Otget: 1)

(Muctpykuus: IIpounrtaiiTe TeKCT, BbIOEpHUTE

HpaBI/IJ'[BHI)II\/’I OTBCT M 3allMIINUTC APTYMCHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

16 | YpaBuenue mpsamon, | 1) (x—a)+(v—>b)=0 VK-2.B.2
npoxojsAme  uepes 2) 2z
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)
(Uuactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPABWJIBHBIM OTBET W 3alUIIUTE ApTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
17 | 'eomerpuueckoe 1) Tlapabomy OIIK-1.3.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
9KCLEHTpHUCUTET € >1 3)  rumepGoxy
npecTaBisieT co0oi 4)  swmnc
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
MPABWJIBHBIM OTBET W 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
18 c 1) neicTBUTEIBHOM OChIO OIIK-1.VY.1
OtHomieHne —
4 2) acuMITOTON
Ha3bIBAETCH. ..

3) 3KCHEHTPUCHTETOM

4) (poxaTbHBIM paTycoM

Otget: 3)

(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




19 | Haittu YPaBHEHHE | 1 x+l  y-2  z—4 VK-2.3.1
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)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
NPaBUIBHBI OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
20 | Onpenenuts  kakoe | 1) x~+y~--8x=0 VK-2.V.1
ypaBHEHUE JTMHAN . _
2)  x=-=,/25—37
COOTBETCTBYET :
napaoore. .. 3)  -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
Otset: 4)
(Muctpykumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
21 | Pemuts cuctemy | 1) x=0,y=1, z=-2 VK-2.V.3

JIMHENHBIX YPaBHECHHUU

METOJIOM l'aycca

xt+tyt+z=2
2Zx —y+3z=10
—x+2y—z=-5

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

000CHOBBIBAIOIIUE BBIOOP OTBETA)




22

Breruncnuts

GG 3

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

(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
MPAaBWIbHBIA OTBET W 3alMIIUTE ApPTryMEHTBHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

YK-2.B.2

23 | Kakas w3  Touek | 1) (0;3) OIIK-1.3.1
JSKUT Ha mpsiMor y = | 2) (-1; 3)
—2x +1? 3) (2;3)
4) (2;5)
Otgert: 2) 4)
(Muctpykuus: Ilpounraiite Tekct, BbIOEpUTE
NpaBUWIBHBIC BapUAHTHl OTBETOB M 3aIHIIHNTE
apTyMEHTHI, 00OCHOBBIBAIOIIME  BBIOOD
OTBETOB)
24 | llpsimasty = 2Xx + 5 1) tg(5) OIIK-1.V.1
oOpazyer ¢ 2) t9(-2)
HOJIOKUTEITHHBIM 3) arctg(2)
HATPaBIEHUEM OCH 4) tg(2)
OX yron o, paBHblii... | OTBer: 3)

Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
MIPaBUJIBHBIN OTBET W 3AlMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




25 | Yron MEX] =‘ 1-5 YK-2.3.1
Y 1) tee 1+1+5
PSIMBIMHU
3-1
y=x+1y=5+3 2) tgq:r=‘1+:$5
omnpezensercs o )
3) t _ ‘ 3-(-5)
dbopmyre: EPT s
_ | 3-s
4) w'e= ‘1+155
OrBer: 1)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOp OTBETA)
26 | Ilpu peleHnu 1) 5 3‘ YK-2.V.1
a8 7
CUCTEMBbl  JIMHEHHBIX
o 1 3 ‘
aBHEHUN
yp 2) 4 _7
{ x,+3x,=5
4x, —Tx,=8 © 5 3
2 3) ‘
a8 -7
IIpaBUILy Kpamepa
OTIPEICITUTEIb A 4) 1 5‘
4 8
UMeeT BUJ:
OtBet: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBUJIbHBIM OTBET M 3alUIINTE apryMEHTBI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)

27 | Ilpu pelieHrn 1) (2;-1) YK-2.V.3
CUCTEMBl  JIMHEHHBIX 2) wmerox Kpamepa nHenpumeHum
ypaBHEHUI 3) (1,2
{x1+ 2x, =0 4) (2;1)

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

IMOJIYYCH OTBCT....

Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE

HpaBI/IJ'[BHI)II\/’I OTBCT M 3aIIMIIUTE apryMCHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

28 | Pemnth CHCTEMY 1) (1;0;0) YK-2.B.2
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: IlpounTaiite TekcT, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
=BT
29 | lNokasarenbHas 1) vz OIIK-1.3.1
(opMa KOMIUIEKCHOTO — an
2) +2et
qucia o
— f%
= -1 + i uMeeT BUI: 3) V2e:
4) \V2e A
Otger: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
IPaBUIbHBIM OTBET M 3aIUIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOpP OTBETA)
30 | Moaynb 1) 0 OIIK-1.V.1
KOMILJIEKCHOTO 4YHCIia 2) 1
Z = —i paBeH: 3) 2
4) 5
OtBet: 2)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aMUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
Kaxkoii metos 1) OTIpE/ICTTUTEND | 2) Kpamepa YK-2.3.1
PELIEHHSI CUCTEMBI CHCTEMBI PaBEH 6
JIMHEWHBIX 3) ompeaenuTens | 4) [aycca
anreOpanvyecKux CHCTEMBI paBeH
YpaBHEHUH HYIIIO




MIPUMEHSIOTCSI B TOM 5) Marpuma e | 6) Ob6paTHoii

cilydae, eclly ... KBaJ[paTHasl MTPHIIBI
OtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)

(Uactpykmus:  IlpouwTaiite  TEKCT W
ycTaHoBUTe cooTBercTBUe. K kaxmoi
MMO3UIIMY, JaHHOM B JIEBOM CTOJOIIE,
MOJ0EPUTE COOTBETCTBYIONIYIO TO3UITHIO
(MM HECKOJIBKO COOTBETCTBYIOLIMX) B

MIPaBOM CTOJIOIIE)

Pemmre MmaTtpuuHoe Haiitn marpunty X u3 ypaBaenus 4 #X = B, | VK-2.V.1
YpaBHEHHE. rue
Beinonuure -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 3aJaHMIA:

- 3agaHue KOMOMHHMPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETAa U3 YETHIPEX
MPEIOKEHHBIX U 00OCHOBAaHUEM BBIOOpA CUMTAETCS BEPHBIM, €CJIM MPABUIILHO yKa3zaHa mudpa
U TIpUBEJIEHBl KOHKPETHBIE AapryMEHThI, HCIONb3yeMble Tpu BbIOOpe oTBeTa. [lomHoe
COBIIAJICHUE C BEPHBIM OTBETOM OIlEHUBAETCs | Oayiom, HEBEPHBIN OTBET WJIU €r0 OTCYTCTBUE —
0 GamoB.

- 3aganue KOMOMHHPOBAHHOTO THUIMA C BBIOOPDOM HECKOJIBKUX BAapUAaHTOB OTBETa W3
MPEJIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBAHHWEM BHIOOpA CUMUTAETCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl MUGPBI U TPUBEIACHBI KOHKPETHBIE apTyMEHTHI, UCTIOJIb3yeMble NMPU BHIOOPE OTBETOB.
[TonHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLIeHHWBaeTCsl 1 Oanmom, eciu AOMYyIIEHbl OIIUOKU WU
oTBeT OTCyTCTBYeT — 0 6auIos.

- 3agaHue 3aKpbITOrO THUIIA HA YCTAHOBJIEHUE COOTBETCTBUSl CUMTAETCS BEPHBIM, €CIU
YCTAaHOBJICHBI BCE COOTBETCTBUA (MO3UIIMM W3 OJHOTO CTOJOIla BEPHO COMOCTABIICHBI C
MO3UIUSAMH APYroro ctojbia). [lomHoe coBmazeHrne ¢ BEpHBIM OTBETOM OlIEHHUBaeTcs 1 6amiom,
HEBEPHBII OTBET WK ero oTcyTcTBHE — () 6amioB

- 3a1aHe OTKPBITOIO TUIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS] BEPHBIM, €CIIM OTBET COBIAAAET
C ATaJOHHBIM MO COAEPKAHUIO W TONHOTE. [IpaBUIIbHBIA OTBET 3a 3aJaHHE OLIEHWBAETCA B 3
Oajuta, eciiu JIOMyIIeHa OJHA OIMIMOKa \ HETOYHOCTh \ OTBET NMPABWIBbHBIM, HO HE MOJHBIA - 1
6a, eciu momymieHo 6osee 1 ommOKu \ 0TBET HeMpaBWIbHBIN \ OTBET OTCYTCTBYET — () GaylioB.




[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOM (OpPMBI
00yd4eHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIMX d3Tanbl (HOPMUPOBAHHMS KOMIIETEHIMH, COIEpKarcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluu 00y4JaroImInuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI
(Huoice npueoosmces pekomenoayuu no coOCmasieHuro 0aHHo20 pazoena)

11.1. Meroauueckue yKazaHus s OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana (eciu npedycmMompeHo y4ueOHbiM NIAHOM N0 OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHaueHue cOBpEeMEHHOM JieKUuU B
paMKax JWCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HAHMS, HOBEWIIMX
JOCTUKEHUI HaydyHOW MbIcau. B yueOHOM mporecce JeKIusl BBITOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH o0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LENbHOE MPEJCTABICHUE O TUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

— TOJy4YEHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C IPENO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBH K  TIpeAMETYy U
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— TOsIBJI€HUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI Ha OJMKaiIlne rofbl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEd  CllalijoB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuana:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
DopMyIUpPOBKA TEOPEMBI.
Jloka3aTenbCcTBO TEOPEMBI.
NnnrocTpupyromye npuMepsl.

11.2. Meroauueckue ykazaHHs ISl OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHITHH (eciu npedycMompeno y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)




[IpakTuyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHu3amMu y4eOHOTO
nporecca, 3aKII0YaroNnasics B BBIMOJHEHNH 00YJaIOMIMMUCS 10T PYKOBOJICTBOM IPETIO1aBaTEN
KOMITJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMU
JMCLUITIINHBL, TPHOOPETEHUS yMCHUH M HAaBBIKOB, OIBITA TBOPUYECKOH NESITEIbHOCTH.

Lenbr0 IpakTUYECKOTO 3aHATHUS JUIsl 00yUaroIIerocs siBIsSETCS TPUBUTUE OOYUYaIOIIMCS
YMEHHI ¥ HaBBIKOB ITPAKTUYECKOHN EATEIBHOCTH 10 N3y4aeMOt TUCIUILINHE.

[Tnmanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YarOIIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKpervieHue, yriyOyieHHe, pacIIMpeHHe W JeTalu3alus 3HAHUH INpH PELICHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE [IO3HABATEJIbHBIX CIOCOOHOCTEH, CaMOCTOSITENBHOCTH — MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JYCLIUIIJIMHEIL

— BBIPa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICJICHUSI MONYYCHHBIX 3HAHUH IS
BBITIOJTHEH U 3a/[aHNUH;

— obecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopM
00y4eHwUsI.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTHyeckue 3aHATHA HAYMHAIOTCA C 3al0MCH B OKYpPHal MpenojaBaTess
MPUCYTCTBYIONIUX CTYACHTOB. 3aT€M OOBSABISETCS TEMA MPAKTUYECKHUX 3aHATHH.

[IpenonaBaTens yuTaeT yciaOBHE 33Jayd U IpeUlaraeT CTYAEHTaM CaMOCTOSITEIbHO
peIuTh 3a7a4dy, UCIIONb3Ys 3HAHUS, OJYYCHHBIE CTYIEHTOM Ha JieKuuu. CTyqeHT, KOTOPBIN
NEPBBIM pELIWI 3a7auy, BbI3BIBACTCS K JOCKE. B ciydae eciin CTyIEHT NpaBWIBHO PELIMII
3aady, OH moisydaet 5 OamnoB. Ecnmu cTyzneHT pemiaeT 3aiady ¢ MOMOMIIBIO MPENOAaBaTes,
To nosiyyaer 4 Oamna. 3areM, B KOHLE CEMECTpa, OLEHKH CTYJICHTOB (BKIIOYasi OLEHKY
MOCEIIAEMOCTH) TepeBOATCS B OOHYCHI (kKadectBO) oT O mo 5 OamioB. DT OOHYCHI
N00aBIIAIOTCS K 0011el cymMMe 6aJuI0B B paMKaxX MOJTyJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaMm BbIIAeTCs JIOMAalIHEE 3aJaHHEe B BUJAE 3ala4, KOTOPbIE OHU CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCs MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITENIBHOM PabOThI, 00yJarONIUiiCsl BBIMOIHAET paboOTy MO
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi ¢opme OO0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mnpouecce BBIMOJHEHHUsSI CAMOCTOSITENLHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU U CHUCTEMAaTH3allMM MPUOOpeTaeMbIX 3HAHUN, OOECIeYMBAEeT BBICOKHIM
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKM IIOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATENBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-MeTOAMYECKU MaTepHal Mo JUCIUILINHE;

11.4. Metoauueckue yKazaHus [UIsi OOYYAarOIIMUXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayeCcTBAa 3HAHUU
00y4aroIuxcsl, OCYIIECTBISIEMOIO B TEYEHUE CEMECTpa C LIEJbI0 OLEHUBAHMS XOJa OCBOCHMS
JUCLUIUINHBI.

B Tteuenue cemectpa B cucreme auctaHmuoHHoro oOyuenus ['YAII B dopme
TECTUPOBAHUS TPOBOAATCS JIBE€ NPOBEPOUYHBIE pPA0OTHI MO PEUICHHWIO 33aJad M OAMH
TEOPETUYECKHH onpoc (IepedeHb BONPOCOB Ul TECTOB pa3MmelleH B «baHke BOIpOcoB» B
cucreme quctanimonHoro ooyyenus ['Y AIT).

Pe3ynbpTarhl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OYAYT YUUTHIBAThCA MIPU MIPOBEACHUHU
MPOMEXYTOUHOW  arrecTandud (IPU  HCIOJIB30BAaHUM  OalbHO-PEHTHHIOBOM  CHCTEMBI
OLICHUBAHMsI, KaXJblii BUJ KOHTPOJIS OLIEHUBAeTCs B Oamiax, U3 KOTOPbIX (OopMHUpYyeTcs
WUTOTOBBIN PE3YIITAT).

11.5. Meroauyeckue ykazaHusi Ijisi OOY4arOIIMXCs MO MPOXO0KIACHUIO MPOMEXYTOYHOM
aTTeCTallUU.

[Ipomexyrounas  arrectanus  OOydYaIOMIMXCS — MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOYYalIIUMCS B Ipoliecce
W3YYCHUS BCCH TUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHONW PabOThI, CIOCOOHOCTH
MPUMEHATh MX JJIs pPEHICHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIIO, MPOBOJUTCS B
nepuoj, SK3aMEHAIIMOHHOW CEeCCHMM U 3aBEpIIAeTCsl aTTECTAI[MOHHON OIICHKOW «OTIMYHOY,
«XOPOIIOY, «YTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

— Cucrema OIIEHOK IpU IPOBEACHUM NPOMEKYTOUHON aTTeCTalid OCYLIECTBISETCS B
cooTBeTCTBUU C TpeboBanusimMu I[lomoxkenuit «O TeKyleM KOHTPOJIE YCIIEBAEMOCTH H
MPOMEXKYTOUHOM aTTectanuu cTyAeHToB I'Y AL, oOy4arommxcs Mo mporpaMmam BBICILIETO
obpazoBanus» u «O MOIYJIbHO-PEUTHHIOBOM CHCTEME OIEHKH KauecTBa y4eOHOU pabOThI
ctyneHtoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro IporpaMmMy TUCIUTUIUHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




